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IMNOACHUTEJBHASA 3AIINCKA

[Iporpamma mno @Qusnke Ha YpOBHE cpenHero ooOiiero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJIOXKCHUH M TpeOOBaHUM K pe3y/lbraraM OCBOCHUS
OCHOBHOM oOpa3oBarenbHON Mporpammsel, npeactaBieHHbix B ®I'OC COO, a
Takke ¢ yuérom denepanbHOi pabodeil nmporpammbl BocnuTanus U Konuemnuuu
npenogaBaHusi yueOHoro npenMera «Pusnka» B 00pa3oBaTeIbHbIX OpraHU3alUIX
Poccuiickoit denepainm, peaausyomux OCHOBHbIE 00pa30BaTeNIbHbIE TPOrPAMMBI.

[Iporpamma no gusuke onpenensier 00g3arebHOE NPEIMETHOE COEPKAHUE,
YCTaHABIIMBAET PEKOMEHIYEMYIO IMOCIEI0BATEIbHOCTh M3YUYEHHUSI TEM U Pa3/iesiOB
y4eOHOTO MpeaMeTa ¢ y4E€TOM MEXKIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBS3EH,
JIOTUKKM  y4eOHOTO TMpoliecca, BO3PACTHBIX OCOOEHHOCTEM  OOyYaroIuXxcs.
[Iporpamma mo ¢usuke AA€T MPEACTABICHHE O LENAX, COAEpP’KAHUHU, OOIen
cTpareruu OOydYeHHs, BOCIUTAHUS W Pa3BUTUSA OOYYAIOIMIUXCS CPEICTBAMHU
yaeOHoro npeamera «dusuka» Ha yrimyOnEHHOM ypOBHE.

N3yuyenue kypca ¢Gu3NKK yDIyOJNEHHOTO YpPOBHS IO3BOJSIET pEain30BaTh
3aa4 MPOPEeCcCUOHATBHON OpPHUEHTAINM, HAIIPABICHO HAa CO3JaHUE YCIOBHUM IS
OPOSIBJIEHUS CBOMX HWHTEJUIEKTYaJIbHBIX M TBOPYECKHX CHOCOOHOCTEH Ka)IbIM
o0OyJaromumMcsi, KOTOpble HEOOXOIMMBI i TPOAODKeHHs 0Opa3oBaHUs B
OpraHu3alusIxX po(deccuoHaIbHOTO oOpa3oBaHus 1o pa3TUYHBIM
(UBUKO-TEXHUUECKUM M MHXCHEPHBIM CHEIIUATILHOCTSIM.

B nmporpamme mno (Qu3uke onpenenstoTcs IJIAaHUPYEMbIE pPE3YyibTaThl
OCBOCHHUA Kypca (PU3UKU Ha YPOBHE CPEIHEr0 00IIero o0pa3oBaHus: JUYHOCTHBIE,
MeETanpeIMETHbIE, MpeAMETHBIE (Ha yri1yOnéHHOM YPOBHE).
Haydno-Metononoruueckoii  OCHOBOM  JJis  pa3paOOTKM  TpeOOBaHUU K
JUYHOCTHBIM, METANpEeAMETHBIM M MPEIMETHBIM pe3yJibTaTaM OO0y4aroluxcs,
OCBOMBIIIHMX MporpamMmy Mo (uU3MKe Ha YpPOBHE CpeAHEro oluiero oopa3oBaHus Ha
yDIyONEHHOM YPOBHE, SIBISIETCS CUCTEMHO-/IEATEIbHOCTHBINA MTOIXO.

[Iporpamma no pu3uke BKIFOUAET:

IUTAaHUPYEMbIE PE3y/IbTaThl OCBOCHUS Kypca (DU3UKU Ha yIIIyOJIEHHOM YPOBHE,
B TOM YHUCJIE MPEAMETHBIE PE3YAbTAThI IO rofgam o0yUYeHus;

comepxaHnue yueOHoro npenmMera «dusnka» mo rogam o0ydeHusl.

[Iporpamma 10 (Qu3MKE HMEET NPUMEPHBIH XapakTep W MOXKET OBITh
UCIIOJIb30BaHA YUUTEIAMH (PU3UKH JIJIsi COCTABJICHUSI CBOMX PA00YHX MPOrpamM.

[Iporpamma 1o (u3Mke HE CKOBBIBAET TBOPYECKYHO MHUIIMATUBY YUUTEIEH U
OPEeIOCTaBIsAECT BO3MOXKHOCTUA JJIA pealu3aluyd pPa3iIUYHbIX METOIUYECKHUX
MOJXOIOB K TIpernojaBaHuio (u3uku Ha yrIyOJEHHOM YPOBHE TPH YCIOBUHU
COXpaHEHHS 00s3aTeIBLHON YaCTH COJEPIKaHMsI Kypca.



®du3nka Kak Hayka O Haubosiee OONIMX 3aKOHAX MPUPOJIbI, BHICTYIAas B
KauecTBE y4eOHOTo MpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIAJl B CUCTEMY
3HaHUI 00 okpyxatomeM mupe. [IkonbHbIA Kype PU3MKK — cUCTEMOOOpa3yOIIUil
JUISl €CTECTBEHHO-HAYYHBIX y4YE€OHBIX MPEAMETOB, MMOCKOJIBbKY (PU3NUECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SBIICHHH, H3y4aeMbIX XHMHEH, OHOJIOTHEH,
buzmdyeckoit reorpadueir U acTpoHoMuel. Vcmonb3oBaHWE W aKTUBHOE
npuMeHeHue (U3MYECKUX 3HAHWM OINpeAesnyio Xapakrtep U OypHOe pa3BHUTHE
pPa3HOOOpa3HBIX TEXHOJNOTMH B cdepe HHEPreTUKH, TPAHCIOPTa, OCBOEHUS
KOCMOCA, MOJYYEHHUs HOBBIX MaTepHAJIOB C 3aJaHHBIMM CBOMCTBaMu. M3yueHue
(GU3MKKM BHOCHT OCHOBHOW BKJIaJ B (OPMHUPOBAHHE €CTECTBEHHO-HAYYHOU
KapTUHBI MHUpa oOyyaromierocs, B (OpMHUpOBaHWE YMEHUW NMPUMEHSATHh HAyUYHBIH
METO]1 MO3HAHUS MPU BBIMOIHEHUHU UMHU YU€OHBIX HUCCIICTOBAaHUM.

B ocHOBy kypca (pu3uku Ha ypoBHE CpEeIHETO OOIIEro 00pa30BaHuUs MOJI0KEH
pAI uael, KOTOPhIE MOYKHO PacCMaTpUBaTh KaK MPUHIIUIIBI €0 MOCTPOCHHUS.

Hoea uenocmmnocmu. B COOTBETCTBUU C HEM KypC SIBISIETCA JIOTMYECKH
3aBEPIIEHHBIM, OH COACPKUT MaTepuall U3 BCEX pa3iesioB (PU3MKH, BKIIOUAET KaK
BOIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOMN (PU3HKHU.

Hoen zemepanuzayuu. B cooTBeTCTBMM C HEWl MaTepuan Kypca (U3NKH
o0bemMHEH BOKPYr (Qu3nueckux Teopuil. Bemymmum B Kypce sBiseTcs
dbopMupoBaHUE TMPEACTABICHUA O CTPYKTYPHBIX YPOBHSIX MaTEpHUM, BEIIECTBE U
ToJIe.

Hoea cymanumapuzayuu. EE peanusauus Npeanosiaraet HCIOJIb30BAHUE
T'YMaHUTAPHOTO TMOTEeHITMANa (HU3UIECKOM HAYKH, OCMBICICHUE CBS3M Pa3BUTHUSA
bu3ukn ¢ pa3BuTHeM OOIIECTBa, a TaKXEe C MHUPOBO33PECHUECKUMH,
HPABCTBEHHBIMU M SKOJIOTMYECKUMHU MPoOIeMamu.

Hoea npuxnaonou nanpaenennocmu. Kypc pusuku yrimyOia€HHOTO ypOBHS
MpeAnoaaracT 3HaKOMCTBO C IITUPOKUM KPYTOM TEXHHUYECKHX U TEXHOJIOTUYECKUX
MPUJIOKEHUN W3YYECHHBIX TEOpUM M 3aKOHOB. I[Ipu 3TOM paccmarpuBaroTcs Ha
YpOBHE OONIMX TMPEACTABICHUA M COBPEMEHHbBIE TEXHHYECKHE YCTPOWCTBA, H
TEXHOJIOTUH.

Hoea 3xonozuzayuu peanusyercs TNOCPEACTBOM BBEICHHUS DJIEMEHTOB
COJEP)KAaHMSI, MOCBSAMIEHHBIX HKOJOTMYECKUM IpolOiemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C PAa3BUTHEM TEXHUKH M TEXHOJOTUW, a Takke OOCYKICHUS
po0JieM parmoHaIbHOTO MPUPOAOIIOIB30BAHUS U YKOJIOTHYECKOM 0€30MacCHOCTH.

OcBoeHue conep:kaHusi MPorpamMmsbl 10 (HU3UKE TOJKHO OBITh MOCTPOECHO Ha
OPUHIMIAX CUCTEMHO-AEITEIbHOCTHOTO noaxona. st Gpu3nku peanusanus 3TUX
IPUHLKIIOB 0a3UpyeTcsl Ha UCMOIB30BAaHUN CaMOCTOSITEIbHOTO SKCIIEPUMEHTA KaK
MOCTOSIHHO JIeHicTByIomero ¢akropa ydeOHoro mporecca. s yrryOGnéHHOro
YPOBHSL — OTO CHUCTEMA CAMOCTOATENIBHOTO YYEHWYECKOIO AKCIEPUMEHTA,



BKJIFOYAIOIIETO ()POHTAJbHbIE YUYEHWYECKUE ONBITHI IPU HM3YYEHUH HOBOIO
MaTepuana, JlabopaTtopHble paboThl U padOTHI MpakTUkyMa. [Ipu 3TOM BO3ZMOXHBI
JIBa crioco0a peanu3aiui Gu3n4ecKoro NpakTukyma. B nepBom ciyyae npakTuKym
npoBoautTcs 6o B koHie 10 m 11 kiaccoB, MO0 mMoOCie MEPBOrO M BTOPOTO
MOJTYTO/IMI B KaXKJIOM M3 3THUX KJIAaccoB. BTopoi cmocob — 3To uHTerpanus padboT
PaKTUKyMa B CHCTEMY JabOpaTOpHBIX PadOT, KOTOPHIE MPOBOISATCS B IMPOIIECCE
u3yueHus: paznena (temsl). IIpu 3ToM mom paboTamMu MpakTUKymMa MOHUMAETCS
CaMOCTOSTENIbHOE  HCCIEAOBAHHE, KOTOPOE€ TPOBOAMUTCS 1O  PYKOBOACTBY
CBEPHYTOr0, 0000IIEHHOTO BUIa O€3 OMIAarOBOW HHCTPYKILIUH.

B mporpamme mno (@u3umke cucTeMa YUYEHHYECKOrO SKCIEPHUMEHTA,
7ab0paTopHbIX pabOT U MpaKTUKyMa MPEACTABICHA €IUHBIM IepedHeM. Brioop
TEMAaTUKH ISl 3TUX BHUAOB YYCHHYECKHUX MPAKTHUECKHX PadOT OCYIIECTBISETCS
y4aCTHHKaMu 00pa30oBaTENIbHOTO MPOIECCa UCXOMs U3 0COOEHHOCTEN MOYpPOYHOTO
IUTAHUPOBAaHUSA W OcHamieHus kabunera ¢m3uku. [lpm 3TOM oObOecmeunBaeTcs
OBlaZieHHue OOYyYalOUIMMHCS YMEHUSIMHM NPOBOIUTH NPSMbIE M KOCBEHHBIE
U3MEpPEHUs, UCCIEeIOBAaHUS 3aBUCUMOCTEH (DU3MYECKUX BEIMYUH U MOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPEIOKEHHBIX TUITOTE3.

Bbonbiioe BHMaHue yaensercs perieHnio pacuéTHRIX M KaYeCTBEHHBIX 3aa4.
[Ipu 3TOM U1 pacyETHBIX 3374 MIPUOPUTETOM SIBJISIIOTCS 3a/1a4d C SIBHO 33JJaHHOU
Y HESIBHO 3aJIaHHOM (pU3UUYECKON MOJIEIbIO, TTO3BOJISIIONIUE IPUMEHATh U3YYCHHbBIC
3aKOHBl M 3aKOHOMEPHOCTH KaK W3 OJHOTO paszzefia Kypca, TaK M HHTErpupys
IpUMEHEHNE 3HAaHUH U3 pa3HbIX pa3AenoB. /[ kadeCTBEHHBIX 3a/1a4 IPHOPUTETOM
ABIISAIOTCA 3a/laHusl Ha OOBSICHEHME/TIpEACKa3aHHe NPOTeKaHHUs (HU3HUECKHUX
SIBJICHUH W TIPOILIECCOB B OKPY’KaIOIIEH >KM3HU, TpeOyrolre BpiOopa hu3nuecKon
MOJIEJIH JIJIsl CUTYalluU MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B COOTBETCTBHHU c TpeOOBAHUSIMU oI ocC COO K
MaTepUaIbHO-TEXHUYECKOMY OO€CIeUeHUI0 ydeOHOro mnporecca Kypc (PU3NKU
yrIyOlnEHHOTO YpOBHA Ha YPOBHE CpenHero o0mero oOpa3oBaHMsS JODKEH
U3y4aTbCs B YCIOBUSX MPEAMETHOrO KabuHeTa. B kabunere Gu3uKu JOKHO OBITH
HeoOxonuMoe saboparopHoe 00OpyIOBaHWE JUIsl BBIMOJTHEHHUS YKa3aHHBIX B
nporpaMme 1o (U3MKE YYEHMUYECKUX OIBITOB, JAOOpPAaTOpPHBIX pabdoT M padoT
NPaKTHKyMa, a TAK)Ke IEMOHCTPAallMOHHOE 000pyIOBaHuE.

JleMOHCTpallioHHOEe  00opynoBaHuEe (OPMUPYETCSI B COOTBETCTBUU C
OPUHIIMIIOM MHUHUMAJIBHOM  JTOCTaTOYHOCTH W  00eCleyuBaeT IMOCTAHOBKY
NEPEUYHCICHHBIX B TporpaMme MO0 (U3MKE KIIFOUEBBIX JEMOHCTpPAlUd IS
UCCIICZIOBAaHUSI  W3yYaeMbIX SIBICHUA W  TPOLECCOB, OHMIHUPUIYECKUX |
(byHIaMEHTAIbHBIX 3aKOHOB, HUX TEXHHUYECKHUX MpuMmeHeHui. [lpu peanuzanmu
JTAHHOM MpoTrpaMMBbI OyIeT 3a7eiicTBOBaHO 000pynoBanue 1eHTpa « Touku pocray.



JlaboparopHoe o00oOpydOBaHHE JUISI YYEHHUECKUX MPAKTUYECKUX padoT
dbopMupyercst B BUAEC TEMATUYECKUX KOMIUIEKTOB M OOECIEUMBAETCS B pacyére
OTHOTO KOMIUIEKTa Ha JBYX OOy4Yaromuxcs. TeMaTHYeCKUe KOMIUICKTHI
71a00paTOpHOTO O0OpPYIOBaHMSI JOJMAKHBI OBITh MOCTPOCHBI HAa KOMILJIEKCHOM
UCIIOJIb30BAHUH AHAJIOTOBBIX U IU(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJIE TU(DPOBBIX JabOpaToOpHii.

OCHOBHBIMHU TICJIIMH M3ydeHUs (PU3UKH B OOIIIEM 00pa30BaHUU SBIISIOTCS:

dbopMupOoBaHME WHTEpPECa W CTPEMJICHUS OOydYaroIMXCS K HaydYHOMY
U3YYCHHUIO TPHUPONBI, Pa3BUTHE WX HWHTCIUICKTYalIbHBIX ¥  TBOPYCCKHUX
CIIOCOOHOCTEM;

pa3BUTHE MPEJCTABICHUI O HAYYHOM METO/E MO3HaHUS U (POPMUPOBAHHE
WCCIICTOBATEIIBCKOTO OTHOIICHHS K OKPYKAIOUTUM SBJICHUSM;

dbopMHUpOBaHNE HAYYHOTO MHUPOBO33PEHUS KaK pe3yibTara W3y4eHUs OCHOB
CTpOCHHs MaTepuu U QyHIAMEHTAILHBIX 3aKOHOB (DH3UKH;

dbopMupoBaHUE YMEHHUI OOBSICHATH SBJICHHUS C UCIIOIb30BaHUEM (PHU3UUICCKUX
3HAHUI ¥ HAYYHBIX JI0KA3aTEIbCTB;

dbopMHUpOBaHUE TIPEACTABICHUA O POIM (PU3UKU I Pa3BUTHSA APYTHX
€CTECTBEHHBIX HAYK, TEXHUKH M TEXHOJIOTHUIA;

pa3BUTHE MpeICTaBICHUM 0 BO3MOYKHBIX chepax oymyriei
npoecCuoHAIbHON  JESTENIbHOCTH, CBSI3aHHBIX C (PU3HMKOM, TOJArOTOBKA K
JanbHEHIIeMy 00yYEeHHIO B 3TOM HarpaBJICHUH.

JlocTwkeHne 3THX Ieliell 00eCreunBaeTCs PEIICHHEM CISAYIOINX 3a7ad B
mporiecce u3ydeHus Kypca GU3NKU Ha YPOBHE CPEeIHEro 0011ero o0pa3oBaHus:

npUOOpETeHNE CUCTEMbl 3HAHUNU 00 OOIUX (U3UUYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOPUSX, BKIIIOUAs MEXaHUKY, MOJICKYISPHYIO (PU3UKY, DJIEKTPOIMHAMUKY,
KBAHTOBYIO (DU3UKY U SIE€MEHTHI aCTPOPUUKHU;

dbopMHUpOBaHUE YMEHHI MTPUMEHSATh TCOPETUICCKHUE 3HAHUS TSI OOBICHCHUS
bu3HYeCKUX SBICHUNW B TPUPOJAE W IS TPUHATHS MPAKTUYCCKUX PEIICHUHA B
MMOBCEIHEBHOMU KU3HU;

OCBOEHHE CMOCOOOB peIIeHUs PAa3IUYHbIX 33Jad C $BHO 3aJaHHOU
bu3nUecKoil MOMEeNb0, 3a7ad, MOAPa3yMEBAIOIINX CAMOCTOSTEIHHOE CO3IaHHC
du3nuecKko MojeNH, aJCKBAaTHOW YCIOBUSM 3aJa4d, B TOM YHCIE 3ajad
WHKCHEPHOTO XapaKTepa;

NOHUMaHUEe (U3NUYECKUX OCHOB U TMPUHIUIIOB JEHCTBUS TEXHUYECKHUX
YCTPOWCTB U TEXHOJIOTHYCCKHUX MPOIIECCOB, UX BIMSHUS Ha OKPYKAIOIIYIO CPEIY;

OBJIAJICHUE METOJaMH CaMOCTOSITCIIBHOTO IUIAHUPOBAHUS W TPOBEACHUS
bu3HUeCKUX  OKCIIEPUMEHTOB, aHajdW3a W HHTEpIpeTanuu  uHpopmarmmy,
OTIPEJICIICHHS] IOCTOBEPHOCTH MOJYYEHHOTO PE3YIbTaTa;



CO3[IaHUE YCIIOBUM Ui Pa3BUTHUS YMEHUH IPOEKTHO-UCCIEA0BATEIbCKOM,
TBOPYECKOH ESITEIbHOCTH;

pa3BuTHE UHTEpeca K cepam npodeccuoHanbHON NeATeIbHOCTH, CBI3aHHON
¢ (PUBHKOH.

B cootBerctBum ¢ tpeboBanusmu DPI'OC COO yrnyOon€HHBIA YpPOBEHB
u3ydeHus ydeOHoro mpenmera «@Pusnkay Ha YpPOBHE CpPEIHEro OOIIETo
oOpa3zoBaHus BbIOMpaeTcs OOy4arolMMUCS, [UIAHUPYIOMIMMHU  MPOJOJIKEHHUE
00pa3oBaHus M0 CHEHUATBHOCTIM (PU3HKO-TEXHUYECKOTO PODUIISL.

Ha uzyudenue ¢usuku (yrmyOnéHHBIA ypOBEHb) Ha YPOBHE CPEIHETO OOIIETo
oOpazoBanus orBoautcs 340 gacos: B 10 kinacce — 170 yacoB (5 yacoB B HENIEI0),
B 11 kimacce — 170 gacoB (5 4acoB B HEJEIIIO).

[Ipennaraempiii B mporpamme Mo (U3MKE MepedeHb JadOpaTOPHBIX U
OPAKTUYECKUX PAOOT SBISETCS PEKOMEHJOBAaHHBIM, YYMTENb JENAaeT BbIOOD
pOBeNIeHNs JTa0OPAaTOPHBIX pPabOT M OMBITOB C YYETOM WHIUBHUIYyATHHBIX
oco0eHHOCTeN 00yYaroIIMnXCsl.



COAEPXAHME OBYYEHMUSA
10 KITACC

Pasznen 1. Hay4yHblii MeTOX MO3HAHMS IPUPO/BI.

®duszuka — pyHaaMeHTanbHas HaykKa o npupozae. HayuHslii MeTo/ MO3HAHMS U
METO/IBI UCCIEA0BaHUS (PU3NYECKUX SIBICHUM.

DKCIIepUMEHT W TEeOpHsl B Ipoliecce Mo3HaHus npupoiasl. HaOmroneHue u
AKCIIEPUMEHT B (hU3HKE.

CnocoObl  u3MepeHusi (U3NUECKUX BEJIMYMH (aHAJOTOBbIE U IU(pOBBIE
U3MEpUTENbHBIE TPUOOPHI, KOMIIBIOTEPHBIE JATUUKOBBIE CHCTEMBI).

[TorpemHocTn  w3MepeHud  (GU3MYECKUX  BEIWYWMH  (aOCOMIOTHAs W
OTHOCHUTEbHASA).

MonenvpoBanue (GU3HUECKUX SIBICHUM W MPOLIECCOB (MaTrepuaibHas TOYKa,
aOCOJIIOTHO TBEPIOE TEJI0, HJealibHAasl JKUJKOCTb, HJACaJbHBINM Ta3, TOYECUHBIN
3apan). ['mnore3a. @usnyeckuii 3aK0H, TPAHUIIBI €r0 MPUMEHUMOCTH. Dr3nueckas
TEOPHS.

Pone u mecto ¢uzuku B (pOpMUpOBaHUM COBPEMEHHOW HAYyYHOW KApTUHBI
MHUpa, B MPAKTUYECKON JAESATENbHOCTH JIFOACH.

Yuenuueckuii sxcnepumenm, nabopamopuvie padomul, npakmukym.

N3mepeHne cuiabl TOKa M HAOpsDKEHHsT B LEMU IOCTOSIHHOIO TOKa IPH
MIOMOIIIY aHAJIOTOBBIX U LIU(PPOBBIX U3MEPUTEIBHBIX IPUOOPOB.

3HaKoMCTBO ¢ HHU@poBoi jaboparopueit no ¢usuke. [Ipumepsl n3mMepeHus
(GU3HUECKUX BEJIMYMH MTPU MOMOIIM KOMIIBIOTEPHBIX JaTYHUKOB.

Pazgea 2. Mexanuka.

Tema 1. Kunemamuxa.

Mexannyeckoe ABUkeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JBHUKCHHS.
Cucrema orcuéra.

[Ipsimas u oOpaTHas 3aja4 MEXaHHUKHU.

Pannyc-BekTop MarepuanbHOM TOYKH, €ro MPOEKIHH Ha OCH CHUCTEMBI
KOOpAHHAT. Tpaekropusi.

[lepemernienue, ckopocTh (CpefHsii CKOPOCTh, MTHOBEHHAs CKOPOCTb) U
YCKOpEHUE MaTepUaIbHOM TOYKHM, HUX MPOEKIMH HA OCH CUCTEMBbI KOOPIMHAT.
CroxxeHue nepeMeeHn U CII0KEHUE CKOPOCTEN.

PaBHOMEpHOE 1 paBHOYCKOPEHHOE MPSIMOJIMHEWHOE JBUKEHUE. 3aBUCUMOCTb
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U IyTH MAaTepUaJIbHON TOYKU OT BPEMEHHU U UX
rpaduKu.

CBobOogHoe majeHue. YCKOpeHue CBOOOAHOTO MajeHus. J[BrkeHue Tena,
OpOILIEHHOIO MOJ YIIOM K TOPH30HTY. 3aBUCUMOCTh KOOPAMHAT, CKOPOCTU U
YCKOPEHUSI MaTepUAIbHON TOYKU OT BPEMEHH U UX TpaduKu.



KpuBonuueitnoe  nBuwkeHue. [IBHKEHHE  MaTepUalibHOM TOYKM 11O
OKPYXHOCTH. YIJIOBas M JIMHEWHas ckopocTh. llepuon m wactora oOpamieHus.
[lenTpocTpemuTesbHOE (HOPMaIbHOE), KacareabHOE (TaHT€HLUHUAIBHOE) U MOJHOE
YCKOPEHHUE MaTEPUAIIBHON TOUKH.

TexHuueckue yCTpPOMCTBA U TEXHOJIOTUYECKHUE TMPOILECCH: CHUIOMETD,
JIBIKCHHE CHApsAOB, ILEMHbIE, IIECTEpEHYAThIE U PEMEHHBIE IepeladH,
CKOpPOCTHBIE JTU(DTHI.

Jemoncmpayuu.

Mognenb cucTeMbl OTCYETA, WILITIOCTPALMS KMHEMATUYECKUX XapaKTePUCTUK
JBUKECHUSL.

Cnioco0bl nccnen0BaHus IBUKEHUN.

Nnnroctpanus mpenesbHOro nepexoaa 1 3MepeHre MIrHOBEHHOM CKOPOCTH.

[IpeobpazoBaHue NBUKEHUM C UCIIOIH30BAHUEM MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM IMPOCTPAHCTRBE.

HaGnmionenue nBwkeHus: Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPH30HTY U
TOPU30HTANBHO.

Hanpasnenue ckopocTu npu JBUKEHUU IO OKPYKHOCTH.

[IpeoOpazoBaHue yIiIoBOl CKOPOCTH B PETYKTOPE.

CpaBHeHUe TyTel, TPACKTOPUM, CKOPOCTEH ABHMKEHUSI OTHOTO U TOTO XKe Tesa
B Pa3HBIX CUCTEMAaX OTCYETA.

Yuenuueckuit sxcnepumenm, nabopamopusvie padomul, npaKmuKym.

N3yueHne HEpaBHOMEPHOIO ABMIKEHUS C LIENbIO ONpEeIeHUs MTHOBEHHOU
CKOpPOCTH.

N3mepenune yckopeHus NpU MNPSIMOJIUHEWHOM PaBHOYCKOPEHHOM JBUKEHHUH
110 HAKJIOHHOM TJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH IyTH OT BPEMEHU NP PaABHOYCKOPEHHOM
JBU>KEHUH.

N3zmepenue YCKOPEHHS CBOOOTHOTO MaJICHUsA (pEeKOMEH1I0BaHO
UCIOJIb30BaHKE IU(PPOBOI 1ab0paTOpun).

WN3yyenune pABwKeHHs Tena, OpolleHHOro ropuszoHTaidbHO. [IpoBepka
TUTIOTE3bl O MPSAMOM MPONOPLUUOHAIBHOM 3aBUCUMOCTH MEXKIY JallbHOCTHIO
MOJIETA U HAYAJIbHOW CKOPOCTHIO TENA.

N3yueHne nBMXKEHUS Tela MO OKPYKHOCTH C IOCTOSSHHOM IO MOJIYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH Mepuoa 00palieHuss KOHUYECKOro MasTHUKA OT
ero nmapaMeTpoB.

Tema 2. /lunamuxa.



[IepBpii 3axkoH Hprotona. WuepnuanbHbeie cuctembl orcu€ra. [lpuHimn
otHocutenbHOCTH [anmunes. HemnepuuanbHble cucTeMbl OTCU€ra (OmpeneseHue,
IPUMEPHI).

Macca rena. Cuna. [IpunHnun cynepno3unuu Cuil.

Bropoii 3akon HeroTOHA [J1s1 MaTepraibHON TOUKHU.

Tperuit 3akoH HproTOHA [1711 MarepuaibHbIX TOUEK.

3aKOH BCEMHPHOTO TATOTCHUA. OKBHUBAJECHTHOCTh TIPABUTALMOHHOW U
VHEPTHOU MacCCBI.

Cuna TsxecTd. 3aBUCUMOCTh YCKOPEHHUSI CBOOOAHOTO TMAJ€HUSI OT BBICOTHI
HaJ, TIOBEPXHOCTHIO TIUIAHETHI U OT reorpaduyeckol IMUPOTHL. JIBUKeHHE
HEOECHBIX TeJ U UX CIYTHUKOB. 3akoHbl Keruiepa. [lepBas kocmMuueckas CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Ttema. Bec tema, aBmxkymierocs c
YCKOPEHHUEM.

Cuna tpenus. Cyxoe TpeHue. Cuia TpeHHUS CKOJIBKEHHUSI U CUJIa TPEHUS
nokosi. Kosddumment tpenus. Cuna CONpOTHBICHHS TPHU JBIKCHUHM Tela B
KUJKOCTHU WJIU Ta3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO JBHKECHHUS.

Hasnenue. ['mapocratnueckoe gapnenne. Cuna Apxumena.

TexHUYeCKne YCTpPOWCTBA M TEXHOJOTMYECKHUE MPOUECCHI: MOAIIUITHUKH,
JBUKEHNUE UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu.

HabGmtonenue nBukeHus Tel B MHEPLUUAIBHBIX M HEMHEPIIUATIBHBIX CHUCTEMaX
OTCYETA.

[IpuHIMIT OTHOCUTENBHOCTH.

Kauenne naByX UWIMHAPOB WIM IIApOB PA3HOM MAacChl C OJMHAKOBBIM
YCKOPEHUEM OTHOCUTEIBbHO HEMHEPUHUAIBHOM CUCTEMBI OTCUETA.

CpaBHEeHUE PaBHOJAECHUCTBYIOIIEH MPUIIOKEHHBIX K TEITY CHJI C MPOU3BEICHUEM
MaccChl TeJa Ha €ro yCKOPEHHE B MHEPLUUAIBHOW CHCTEME OTCUETA.

PaBeHCTBO CHII, BO3HUKAIOUIMX B PE3YyJIbTaTE B3aUMOIECHUCTBUS TEIL.

H3mepenne Mace 1o B3auMOICHCTBHIO.

HesecomocTs.

Bec tena npu yCkOpeHHOM MOABEME U TAJCHUH.

[{eHTpOOEIKHBIE MEXaHU3MBI.

CpaBHeHUE CUIT TPEHUSI IOKOS, KAYEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nabopamopuvie padomul, npaKmuKym.

N3mepenne paBHOIEHCTBYIOUIEH CHJI TIPU JIBMXKEHUM Opycka MO HAKJIOHHOM
IIJIOCKOCTH.

[IpoBepka THUIIOTE3bI O HE3aBUCHUMOCTH BpPEMEHH [BIDKEHUS Opycka IO
HaKJIOHHOM IIOCKOCTH HA 33JJaHHOE PACCTOSHUE OT €r0 MAaCCHI.



HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HHUKAIOIIUX B IPYKUHE U
pe3rHOBOM o0paslie, OT Ux AedopMallvu.

N3ydenue NBMXKEHUS CUCTEMbI TE€JI, CBA3AHHBIX HUTHIO, IEPEKUHYTOU Yepe3
JErKuid OJOK.

N3mepenne xoddduimenta TpeHuss 1Mo BEIWYUHE YIIIOBOTO Koddduimenta
3apucumocTd F(N).

WccnenoBanne nBrkeHus Opycka MO HAKIOHHOM IJIOCKOCTH C MEPEMEHHBIM
K03 (PUIIUEHTOM TPEHUS.

N3ydenune nBuxeHHs rpy3a Ha Baly C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AbcomtotHO TBEpHoe Teno. llocTymarenbHOoe W BpallaTENbHOE ABUKCHHUE
TBEPAOro Tena. MOMEHT CWIBI OTHOCUTEIBHO OCHU BpauieHus. llnedo cuibl.
CroxxeHue cui, NpWIOKEHHBIX K TBEpAOMY Teny. LleHTp TskecTu Tena.

VYcnoBus paBHOBECHS TBEPAOTO Tea.

YcroitunBoe, HEYCTOHYNBOE, Oe3pa3IMIHOE PABHOBECHE.

TexHUYeCKHEe YCTPOMCTBA M TEXHOJOTMYECKUE TMPOLECCHI: KPOHILUTEMH,
CTPOUTEIIbHBIN KPaH, pEeIIETYAThIE KOHCTPYKIIUU.

Jemoncmpayuu.

VYcoBus paBHOBECHS.

Buasl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopusvie padomul, npaKmuKym.

HUccnenoBanne yciaoBUil paBHOBECUSI TBEPAOrO Tela, HMMEIOMIETO OCh
BpAILCHHUS.

KoHcTpynpoBanve KpOHIITEWHOB U PACYET CUJT YIIPYTOCTH.

N3yueHne ycTOHYMBOCTH TBEPAOIO TEa, UMEIOIIETO JI0IIA b OMOPHI.

Tema 4. 3akonsl coxpanenus 6 MmexaHuxe.

NMnynbsc MarepraibHOM TOYKHM, CHCTEMBI MaTepUabHbIX TOUeK. LleHTp Mace
CHCTEMBI MAaTEpUANIBHBIX TOYEK. Teopema 0 IBUKEHUHU LEHTPa MaccC.

HNmmysibe cumbl M1 M13MEHEHUE UMITYJIbCa TeNa.

3aKOH COXpAHEHUS UMITYJIbCA.

PeakTuBHOE IBM)KCHHE.

MomeHT ummynbca MarepuainbHOW TOYKM. IIpencraBiieHne O COXpaHEHHH
MOMEHTA UMITYJIbCa B LIEHTPAJIbHBIX MOJSX.

PaGora cunpl Ha MaJioM M Ha KOHEYHOM IMepemenieHuu. [paduueckoe
npeJcTaBieHrue paboThl CUJIBI.

MOIIHOCTH CHUJIBL.

Kunetnueckass sHepruss MaTepHaJbHOM TOUYKH. Teopema 00 H3MEHEHUU
KUHETHUYECKOM SHEPTUH MAaTEPUAIIBHON TOUKH.



[loreHunanbHBlE M HENOTCHUMANbHbIE CWIBL. lloTeHUManbHAas JHEprus.
[ToTennmanbHas sHEpPrus ynpyro ne@opMupoBaHHOW NpykuHBL [loTeHnmanbHas
SHEpPrusl Tejaa B OJAHOPOJHOM TpaBUTALMOHHOM mnoJe. [loTeHunanbHas sHeprus
Teda B IPaBUTALMOHHOM I10JIE OHOPOJHOrO miapa (BHYTpH M BHE Iiapa). Bropas
KOCMHYECKasA CKOPOCTh. TpeThbsi KOCMUYECKasA CKOPOCTb.

CBs13b paOOTHI HEMOTEHIIMAIBHBIX CHJI C UBMEHEHHEM MEXaHUYECKOW SHEPTUH
CUCTEMBI TeJl. 3AKOH COXPAHEHUSI MEXaHUYECKOW SHEPTUU.

VYrpyrue u HeEyIpyrue CTOIKHOBEHMUS.

VYpaBHenue bepHymnn WIS WICANbHOM KUAKOCTH KakK CJEACTBHE 3aKOHA
COXPaHEHHsI MEXAaHUYECKON YHEPTUH.

TexHUUeCKHEe yCTPOICTBA U TEXHOJOTHUYECKHE MPOLECCHI: IBUKEHUE PAKET,
BOJIOMET, KOTIEP, MPY>KUHHBIN MUCTOJIET, THPOCKOII, (PUTypHOE KaTaHHWE HA KOHbKaX.

Jemoncmpayuu.

3aKOH COXPaHEHUS] UMITYJIbCa.

PeaktuBHOE NBUXKEHUE.

N3mepenre MOITHOCTH CHJTBI.

M3MeHeHue 3Hepruu Tejla IPU COBEPIIIEHUH padOoTHhI.

B3anmHbIe npeBpamieHusi KMHETHYECKOM W NMOTEHUMAJIBbHOW JHEPTHM IpHU
JEUCTBUU Ha TEJIO CUJIBI TSKECTU U CHJIBI YIIPYTOCTH.

CoxpaHeHue sHEPruu Mpu CBOOOIHOM MaJICHHH.

Yuenuueckuit sxcnepumenm, nabopamopusvie padomul, npaKmuKym.

N3mepenne nMmmynsca Teaa 1o TOpMO3HOMY ITYTH.

W3mepenue cusbl TSITU, CKOPOCTH MOJEIH HIEKTPOMOOUIISE U MOUTHOCTH CHUJTBI
TATH.

CpaBHEHNE U3MEHEHHS UMITYJIbCA TEJIa C UMITYJIbCOM CHUJIBIL.

HccnenoBanne COXpaHEHUS! UMITYJIbCA IIPU YIIPYTOM B3aUMOJAECHCTBHM.

N3mepenne KHHETHYECKOW SHEPTUU Tea 10 TOPMO3HOMY IYTH.

CpaBHeHHE M3MEHEHHs MOTEHIMAIBHON 3HEPTUU MIPYKHUHBI C pabOTON CHJIBI
TPEHUs.

Omnpenenenue pabOThl CUIIBI TPEHUS TPHU JIBXKEHUU Tela MO HAKIOHHOM
IIJIOCKOCTH.

Pasnen 3. MoJiekyasipHast (pusuka ¥ TepMOAUHAMHUKA.

Tema 1. Ocno6vl MONEKYNAPHO-KUHEMUYUECKOU MeopUU.

OcHOBHBIE TIOJIOKEHUSA MOJEKyIsipHO-KuHeTHueckoi Teopuun (MKT), ux
onbITHOE o6ocHOBaHue. [luddysus. bBpoyHoBcKkoe nBMkeHUE. XapaKkTep JBUKCHUS
Y B3aMMOJICUCTBUS 4YacCTUIl BellecTBa. Monenn CTPOEHHs Ta30B, KUIAKOCTEH WU
TBEPABIX T€J U OOBSICHEHUE CBOWMCTB BELIECTBA HA OCHOBE 3TUX Mojenei. Macca u
pa3mepsl Mosekyl (atoMoB). KonnuecTBo BemectBa. [loctostHHas ABorajipo.



TeroBoe paBHOBecue. Temmeparypa u crnocoObl e€ usmepenus. lllkana
temmneparyp Llenbcusi.

Moznenp uaeanbHOTO rasa B MOJIEKYJISIPHO-KMHETHUYECKOW TEOPUU: YaCTHULIbI
rasza JIBU>KYTCSl XaOTUYECKHU U HE B3aUMOAEUCTBYIOT IPYT C APYIOM.

l'azoBbie 3akoHBl. YpaBHeHHe MenneneeBa—Knaneiipona. AOcomtoTHAS
Temrieparypa (mkana temmneparyp KeneBuna). 3akon Jlanerona. M3omporeccs B
ujealbHOM Ta3e C T[IOCTOSIHHbIM KOJIMYECTBOM BemlecTBa. ['paduyeckoe
IpEeICTaBIEHNE U30ITPOLIECCOB: U30TEpPMa, 30X0pa, n300apa.

CBsi3p  MEXIy [JIaBI€HUEM W  CpPEIHEH  KUHETUYECKOM  SHeprueu
MOCTYNaTENbHOTO TEIJIOBOTO JBHKEHHSI MOJIEKYJ HEalIbHOro ra3a (OCHOBHOE
ypaBHEHHUE MOJIEKYJISIPHO-KUHETUUECKOM TEOPUH UJI€aTTbHOTO Tasa).

CBs13b aOCOMIOTHOM TeMIieparypbl TEPMOJIMHAMUYECKON CUCTEMBI CO CpEAHE
KMHETUYECKON DHEPTUEN NOCTYNATEIBHOTO TETIOBOTO IBHKEHUS €€ YaCTHLL.

TexHu4yeckrne yCTpOWCTBA M TEXHOJOTHYECKUE IPOLECCH: TEPMOMETP,
O6apomeTp, Moy4eHre HAHOMATEePUaJIOB.

Jemoncmpayuu.

Monenu NBUKEHHS 4aCTHUL BEILIECTBA.

Monens OpOoyHOBCKOTO JBHKCHUSI.

Buneoponuk ¢ 3anuchio peabHOr0 OPOYHOBCKOTO JBHKEHUSI.

Juddy3us xKuaKocTew.

Mogpens onbita TepHa.

[IputsxeHne MOJIEKYII.

Mopenu KpUCTaIINYECKUX PEIIETOK.

Habnronenue u rccnenoBaHue U30MpPOIIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopusvie padomul, npaKmuKym.

HccnenoBanne mpolecca YCTAaHOBJIEHUS TEIUIOBOTO PABHOBECHUS MPH
TEIII000MEHE MEXTY TOPSIYEi U XOJIOAHON BOIOM.

N3yyeHne uU30TEpMUYECKOTO Mpouecca (PEKOMEHIO0BAHO HCIIOIb30BAHUE
1 dpoBoit TabopaTopun).

N3yueHne n30X0pHOro mnpouecca.

N3ydenune n3o0apHOro mnpoiecca.

IIpoBepka ypaBHEHUS COCTOSIHUS.

Tema 2. Tepmoounamuxa. Tennosvie mautunol.

Tepmonunamuueckass (T[]) cucrema. 3amaHue BHEIIHUX YCIOBUM JJIs
TEPMOJMHAMUYECKON cUCTEMBI. BHEllIHME U BHyTpeHHUE napaMeTpbl. [lapameTprl
TEPMOANHAMUYECKON CUCTEMBI KaK CPEHUE 3HAYCHUS BEJIIMYNH, OITUCHIBAIOIINX €€
COCTOSIHME Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hawano TepmoauHamuku. (CamMONpOU3BOJIbHAS — PEJIAKCALIUS
TEPMOJIMHAMUYECKON CUCTEMBI K TEIJIIOBOMY PaBHOBECHIO.



Mognens wnaeanpHOro ra3a B TEPMOJMHAMHUKE — CHCTEMa YypaBHEHMIL:
ypaBHeHHe MenpaeneeBa—KianelipoHa M BbIpAXEHUE [JIs BHYTPEHHEH SHEPTUU.
VYcnoBuss NPUMEHUMOCTH 3TOM MOJIENN: HU3KAsi KOHLEHTPALUS YaCTHUL, BBICOKHE
TEMIIEpATypbl. BeIpakeHue U1l BHYTPEHHEN SHEPIUU OJHOATOMHOTO HIECAJIBHOIO
rasa.

KBa3zucrarnyeckue u HeCTaTH4ECKHUE MPOLIECCHI.

DOnemeHTapHas paboTa B TepMoaUHaMKKe. Boruucienue paboThl o rpaduky
rporecca Ha p V-guarpamme.

Temonepenaua  Kak ~ crmoco0  WM3MEHEHHMS]  BHYTPEHHEH  SHEpIuH
TEPMOJIMHAMUYECKONH  cucTeMbl 0e3  coBepuieHus pabotel.  KonBekuus,
TEITIONPOBOHOCTb, U3TyUYCHHE.

KomnuectBo Temnorel.  TermnmoéMkocTe Tena. VYaenbHas UM MOJSpHas
TEINIOEMKOCTH BEIIECTBA. YpaBHeHME Maliepa. VYaenbHas Temiora CropaHus
ToruBa. Pacu€r kommuecTBa TemnoThl npu Temonepenade. I[lonstue 00
aauabaTHOM Ipoliecce.

[IepBblii 3aKOH TepMOAMHAMUKHU. BHYTpeHHsIs sHEprHs. KonnyecTBO TEIOTHI
U paboTa Kak Mepbl W3MEHEHUS BHYTPEHHEH HHEpruu TEepMOIMHAMHYECKOU
CHUCTEMBI.

Bropoii 3akoH TEpMOAMHAMUKM Uil PABHOBECHBIX IPOLIECCOB: YEpE3
3aJIJaHHOE PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHCTEMBI MPOXOJUT
eIMHCTBeHHas ajnadarta. AOCOIOTHAs TeMIiepaTypa.

Bropoii 3akOH TEPMOAMHAMMKH i1  HEPABHOBECHBIX  IPOLECCOB:
HEBO3MOXKHO TEpeaTh TEIJIOTY OT 0oJjiee XOJIOIHOTO Tela K 0ojiee HarpeToMy 0e3
xomriencaruu (Kmaysuyc). HeobpatuMocTs IpUPOIHBIX MPOIIECCOB.

[Tpuntunel nectus TermioBbix MamuH. KIT/I.

MaxkcumansHoe 3nauenue KIIJI. [{ukn Kapho.

DKOJIOTUYECKHE aCTEKThl MCIIOIB30BAaHUS TEIUIOBBIX ABUTraresieil. TeroBoe
3arpsA3HEHHUE OKPYKAIOLIEH CPEbI.

TexHudyeckne yCTpOHCTBa M TEXHOJIOTMYECKHE MPOLECCHI: XOJIOAWIBHUK,
KOHJIULIMOHEP, AW3EIbHBIM M KapOIOpaTOpHBIM JBUraTeNn, NapoBas TypOuWHa,
MOJIyYEHNE CBEPXHU3KHUX TEMIEPATYP, YTHIM3AUUs «TEIUIOBBIX» OTXOAOB C
UCIOJIb30BAHMEM TEIJIOBOIO HAcoca, yTHIH3alusl OMOOpraHu4eCcKoro TOIIUBa JIs
BBIPA0OTKU «TETIOBOW» U AIEKTPOIHEPIHUH.

Jemoncmpayuu.

N3menenue temneparypsl npu aaguadaruyeckoM paclIupeHHH.

Bo3znymHoe oruuso.

CpaBHEHHE yIEIbHBIX TEIUIOEMKOCTEN BEILIECTB.

CriocoObl U3MEHEHUS BHYTPEHHEN YHEPTHH.

Uccnenosanue aguabarHoro mpoiecca.



KoMmbrorepHbie MOIENIN TEIIIOBBIX JBUTATEIIEH.

Yuenuueckuit sxcnepumenm, nadopamopusvie padomul, npaKmuKym.

N3mepeHue ynenpbHOU TENI0EMKOCTH.

HccnenoBanne nporecca OCTIBaHUS BELIECTBA.

HccnenoBanne aqnadbaTHOro mporecca.

N3yueHne B3aUMOCBSI3M JHEPTUM MEXKMOJIEKYJISPHOTO B3aWMOACHCTBUS H
TeMIEpaTypbl KUTICHUS KUIKOCTEN.

Tema 3. Azpecamnuvie cocmoanusa eeujecmea. Dazoevie nepexoobl.

[TapooOpa3oBanue u KoHHeHcanusa. lcnapeHue W KUIEHHE. YAelbHas
TEIJI0Ta Mapooopa3zoBaHusl.

HacelllleHHBIE MW HEHACHIIEHHbIE Napbl. KadecTBeHHass 3aBUCUMOCTD
IJIOTHOCTH W JIaBJICHUS HACBIIIEHHOTO Iapa OT TEMIIEPATYPhI, UX HE3aBUCUMOCTD
0T 00BbEMAa HACHIIIEHHOTO Mapa. 3aBUCUMOCTb TEMIIEpaTyphbl KUIIEHUS OT JaBJICHUS
B JKHJIKOCTH.

Braxxnocts Bo3ayxa. AGCONMIOTHAS U OTHOCHUTEINIbHAS BIIAYKHOCTb.

Teépnoe teno. Kpucrammmueckue u amopdHbie Teaa. AHU30TPONHS CBONUCTB
KpuctaiuioB. llnaBnenume W KpucTayum3anus. YAelbHas TEIJIOTA IUIABJICHMUS.
Cybnmumarusi.

Jepopmanmm TBEpHOTO Tema. Pactshkenue u cxxarue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmarimii.

TernoBoe pacuIMpeHne KUAKOCTEH W TBEPHABIX Tel, 00bEMHOE M JIMHEHHOE
pacuipenrue. AHTapMOHU3M TEIJIOBBIX KOJIeOaHUM YacTHI] BEIECTBA KaK MPUYUHA
TEIJIOBOTO PacCIIMPEeHUs TeN (Ha KaYeCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHeprun B Pa3zoBbIX MEpPEXoaax.

VYpaBHeHuUe TEMI0BOro OanaHca.

[ToBepxHocTHOe HaTskeHUE. KorDPuimeHT MOBEPXHOCTHOTO HATSKEHUS.
Kanunnsipusie siBnenus. /laBienue noj MCKPUBIEHHON MOBEPXHOCTHIO KUJIKOCTH.
®opmyita Jlannaca.

TexHu4yeckne yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHL:  KUJKHUE
KpUCTAJUIbI, COBPEMEHHBIE MaTEpPUAJIbI.

Jemoncmpayuu.

TeruioBoe pacmumpeHue.

CBoiicTBa HACHIIIEHHBIX MAPOB.

Kunenune. Kunenne npyu noHM>KEHHOM JIaBJICHHUH.

N3mepenue cuiibl MOBEPXHOCTHOTO HATSIKEHUS.

OnbITHI ¢ MBUIBHBIMU TUIEHKAMM.

CwmauuBanue.

KanunnspHele sBIeHUS .

Moeny HEHbIOTOHOBCKOM KUAKOCTH.



Crioco0Ob1 U3MEpEeHHUsI BIIAKHOCTH.

HccnenoBanne HarpeBaHus M IJIABJIEHUS KPUCTAJUIMYECKOTO BEIIECTBA.

Bunbl nedopmanuii.

Habmntonenue manbix anedopmarninii.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomut, RPAKMUKYM.

N3yueHne 3aKOHOMEPHOCTEN UCTIAPEHHUS] )KUAKOCTEM.

N3mepenune yaenbHOM TEMI0ThI TUIABJICHUS JIbJIA.

N3yueHne CBOMCTB HACHIIIIEHHBIX TTAPOB.

N3mepenne aOCOMOTHOM BIAKHOCTH BO3AyXa M OIIEHKa Macchl MapoB B
IIOMEILEHUH.

N3mepenne kordduiienTa moBepXHOCTHOTO HATSHKCHHUSL.

N3mepenne moayns FOHra.

Uccnenoanne 3aBUcHUMOCTH  AedOpMallMd  PE3WHOBOTO  0o0pas3ma  oT
MPUJIOKEHHON K HEMY CHJIBI.

Paznen 4. DieKkTpoanHAMHUKA.

Tema 1. dnekmpuueckoe nove.

DJNeKTpr3anus Tell W €€ NPOSIBICHMS. JJEKTpUYeckuid 3apsna. JlBa Buaa
ANEKTpUYECKuX 3apsiaoB. [IpOBOAHMKM, JUANEKTPUKHM UM TOJYIPOBOJHHUKHU.
DNEeMEHTapHbIM JIIEKTPUYECKUN 3apsii. 3aKOH COXPAHEHHUs BJIEKTPUYECKOrO
3apsaa.

BzaumoperictBue 3apsnoB. Toueunsie 3apsanl. 3akoH Kymnona.

Onekrpudeckoe noje. Ero eicTBre Ha IIEKTPUYECKHUE 3aPSAbI.

Hanpsoxk€unocts  snekrtpudeckoro  moms.  [IpoOubiit  3apsn.  Jlunum
HaNPsHDKEHHOCTH AJIEKTPUYECKOro NoJist. OQHOPOIHOE 3IEKTPUUYECKOE MOJIE.

[ToTeHUMAIBHOCTh ANEKTPOCTATUYECKOrO MOJsA. Pa3HOCTh MOTEHIMATIOB H
HanpspkeHue. [loTeHuuanbHas HSHEpPrust 3apsijia B DIIEKTPOCTATUYECKOM IIOJIE.
[Totenman snexkrpoctarnueckoro noiys. CBa3b HAOPsHKEHHOCTH MOJIS M PA3HOCTU
NOTEHIMAJIOB JUISl DJIEKTPOCTATUYECKOTO ToJig (KaK OJHOPOJHOTO, TaK u
HEOIHOPOJIHOTO).

[IpyHIMT CynepnO3UIUHU ANEKTPUUECKUX TOJIEH.

[Tone Ttoueunoro 3apsna. Ilone paBHOMepHO 3apspkeHHOUM cdepol. [lome
pPaBHOMEPHO 3apsKEHHOro mo o0béMy mapa. Ilosme paBHOMEpHO 3apsKEHHOM
OeCKOHEUHOW TMIOCKOCTH. KapTuHbI IMHMIA HaNpsSOHKEHHOCTH JTHX TIOJNEH W
SKBUIIOTEHUIUAJIBHBIX TOBEPXHOCTEN.

[IpoBOIHMKH B 3JIEKTPOCTATHYECKOM IOJIE. YCIOBHE PABHOBECHS 3aPsJIOB.

JusneKkTpuku B AIIEKTPOCTATUYECKOM noJe. Jvanexrpuyeckas
IIPOHUIIAEMOCTb BEILIECTBA.

Konznencarop. DneKTpoEMKOCTh KOHJEHCATOpa. JNEKTPOEMKOCTh IUIOCKOTO
KOHJIEHCAaTOopa.



[TapannensHoe coenrHeHUE KOHAEHCATOpoB. [locnenoBarensHoe coequHEHNE
KOHJICHCATOPOB.

DHeprus 3apsKEHHOTO KOHAEHCATOpa.

JIBrKkeHMe 3apsHKEHHON YaCTULBI B OTHOPOIHOM IEKTPUYECKOM TIOJIE.

TexHHYeCKne YCTPOMCTBA M TEXHOJOIMYECKUE IIPOLIECCHI: JIIEKTPOCKOIL,
ANIEKTPOMETP, DIEKTPOCTATUYECKasl 3alllMTa, 3a3€MJICHHE JJIEKTPOIPUOOPOB,
KOHJIeHCaTOphl, TeHeparop Bau ne ['paada.

Jemoncmpayuu.

YCTpOUCTBO ¥ IPUHLUII JEUCTBUS JEKTPOMETPA.

DNEKTPUUECKOE T0JIE 3aPSKEHHBIX APUKOB.

DIEKTPUYECKOE MOJIE ABYX 3apsKECHHBIX IJIACTHH.

Monens anekTpocrarnueckoro reaeparopa (Ban ne ['paada).

[IpOBONHMKH B 3JIEKTPUYECKOM I10JIE.

DnekTpocTaTuyecKas 3aluTa.

YCTpOKCTBO U AEUCTBUE KOHJIEHCATOPa NOCTOSSHHOW U IEPEMEHHON EMKOCTH.

3aBUCHUMOCTh  DJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTopa OT IUIOLIAau
IJIACTUH, PACCTOSIHUS MEKLy HUMH U TUAIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus dIEKTPUYECKOTO IO 3apsKEHHOTO KOHIEH CaTopa.

3apsliKa U pa3psaaKa KOHIEHCATOpa YEPE3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nadopamopuvie padbomul, npaKmuKym.

OueHka cui B3auMOJIEHCTBUA 3aPSKEHHBIX TEJL.

HaGmronenue npeBpanieHus: S3HEPruu 3apssKEHHOTO KOHAEHCATOpa B SHEPTHUIO
U3JIyYEHUs] CBETOAUO/A.

N3ydenune npoTrekaHus TOKa B LEINH, COASPKAILECH KOHAEHCATOP.

Pacnpenenenune Pa3HOCTH NOTEHI[MAJIOB (HampsiKeHUs) npu
MIOCJIEA0BATEIBHOM COEIMHEHUH KOHIEHCATOPOB.

HccnenoBanne paspsiaa KOHIEHCATOPA YEPE3 PEUCTOP.

Tema 2. Ilocmoannulil I1eKmpudecKuil mox.

Cuina toka. [TocTOsSIHHBIN TOK.

VYcnoBusi CylIeCTBOBAaHUS IMOCTOSIHHOTO 3JIEKTPUYECKOro TOKa. MICTOYHMKH
toka. Hanpsxenue U u 3/IC &.

3akon Oma JJ1s yyacTKa Lenu.

DNEKTPUUYECKOE COMPOTUBICHUE. 3ABUCUMOCTD CONPOTUBIICHHS] OAHOPOIHOTO
IPOBOJHUKA OT €ro JJIMHBI W IUIOMAAU IONEPEYHOrO0 CEUYECHUsS. YIEIbHOE
CONIPOTHBIICHHE BEUIECTBA.

[TocnenoBarenbHOE, MapaIENbHOE, CMEIMIAHHOE COEAVMHEHUE ITPOBOIHUKOB.
Pacuér pa3BeTBn€HHBIX AnekTpuueckux ueneil. [Ipasuna Kupxroda.

PaGota snexrpuueckoro Toka. 3akoH J>xoyns—JIenia.



MOIHOCTh 3IEKTPUYECKOrOo TOKa. TemioBas MOIIHOCTh, BbIAENseMas Ha
pe3ucrope.

OJIC u BHyTpEeHHEE CONPOTUBICHUE UCTOYHUKA TOKA. 3akoH OMa JJ1s1 MOJTHOM
(3aMKHYTOM) AJIEKTpUYECKOM 1lenu. MOIIHOCTh HCTOYHMKA Toka. KopoTkoe
3aMbIKaHHE.

KonzneHcarop B 1ienu mOCTOSIHHOTO TOKA.

TexHuyeckue yCTpPOHCTBA M TEXHOJIOTMYECKHE MPOLECCHl: aMIepMeTp,
BOJIETMETP, PEOCTAT, CYETYUK AIIEKTPUUECKON SHEPTUU.

Jemoncmpayuu.

N3mepenune cuiibl TOKa U HaPsIKEHUSL.

HccnenoBanne 3aBUCUMOCTH CWJIBI TOKa OT HANpsDKEHUS ISl pPE3UCTOpa,
JamIbl HAKAJIMBAHUS U CBETOAMOAA.

3aBUCUMOCTh COINPOTUBJICHUS WIMHAPUYECKUX ITPOBOJHUKOB OT JJIMHBI,
IJIOIIA I MTONEPEYHOr0 CEUCHUS U MaTepuaa.

HccnenoBanne 3aBUCUMOCTH CHIIBI TOKA OT CONPOTUBIIEHUS MPU IMOCTOSHHOM
HaIPSKEHUU.

[Ipssimoe n3zmepenne J/IC. KopoTkoe 3aMbIkaHHE radbBaHUYECKOTO IEMEHTA
U OIICHKA BHYTPEHHETO COMPOTUBIICHUSI.

Crioco6n1 coenrHeHUsT ICTOYHUKOB Toka, JJ[C GaTtapeii.

HccnenoBanne pa3HOCTH NOTEHIIMATIOB MEXIY MOJI0CAMU UCTOUHHKA TOKA OT
CHJIBI TOKA B IIEIIH.

Yuenuueckuii sxcnepumenm, nabopamopusvie padomul, npakmukym.

HccnenoBanne CMEIIaHHOTO COEUHEHUS PE3UCTOPOB.

N3mepenune yaeapHoro COnpoTUBICHUS! TPOBOITHUKOB.

UccnenoBanne 3aBUCUMOCTM CWJIbI TOKA OT HAalpsOKEHUS IS JIAMIIBI
HaKaJIMBaHUS.

VYBenuueHue npesena u3MEepeHus: aMrnepMerpa (BOIbTMETPa).

N3mepenune IJIC 1 BHYTPEHHETO CONPOTUBIICHHS] ICTOYHUKA TOKA.

UccnenoBanue 3aBucumoctd JDJ[C rajibBaHUYECKOTO 3JIEMEHTAa OT BPEMEHU
IIPU KOPOTKOM 3aMBIKAHUH.

HccnenoBanre pasHOCTH MOTEHIIMATIOB MEXy TOJIOCAMH UCTOYHHUKA TOKA OT
CHUJIBI TOKA B IIEIIH.

UccnenoBanre 3aBUCUMOCTH TOJI€3HONM MOIIHOCTH MCTOYHUKA TOKA OT CHUJIBI
TOKaA.

Tema 3. Toku ¢ paztuunvlx cpeoax.

DOnekTpuyeckas MPOBOAUMOCTb  PA3NMYHBIX  BEUIECTB.  JIEKTPOHHAas
MPOBOJIUMOCTh TBEPABIX METAJIOB. 3aBUCUMOCTH COINPOTUBIEHUS METAIIOB OT
Temrneparypbl. CBEpXIPOBOAUMOCTb.

DIEKTPUUECKHI TOK B BakyyMe. CBOMCTBA AIEKTPOHHBIX ITYyYKOB.



[TonynpoBoaHUKH. CobcTBeHHas u IIPUMECHAs  MNPOBOJUMOCTH
noJynpoBOoAHUKOB. CBolicTBa p—n-niepexoa. [1oaynpoBoHUKOBbIE PUOOPHI.

DJIEKTPUUYECKUI TOK B DJIEKTPOJIUTAX. JIEKTPOJUTHYECKAsT AUCCOLMAIKS.
Dnexrponus. 3akoHbl Dapanes 11 ANEKTPOIU3a.

DNeKTpuUeckuii TOK B Ta3zaX. CamMOCTOSTENbHBII U HECaMOCTOATEIbHBIN
paspsia. PaznuuHble TUIIBI caMOCTOSATENBHOTO pa3psaaa. Momuus. [lnazma.

TexHu4yeckrue yCTpOWCTBa U MPAKTUYECKOE IPUMEHEHME: Tra3opa3psiiHbIC
JIAMIIbI, DJICKTPOHHO-Ty4eBasi TpyOKa, MOJYNPOBOJHUKOBBIE MPUOOPHI: AHO/I,
TpaH3UCTOP, GOTOAUO/, CBETOANO/, TATbBAaHUKA, PAQUHUPOBAHNE ME/TH, BHITIIABKA
AJTIOMHUHUS, DIIEKTPOHHAS! MUKPOCKOIIHS.

Hemoncmpayuu.

3aBUCUMOCTD CONPOTHUBIICHUS METAIIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 37EKTPOJIUTOB.

3akoHbl 3nekTposnza Papajes.

HckpoBoii pa3psi v MPpOBOAUMOCTb BO3yXa.

CpaBHeHHE MPOBOAMMOCTH METAIUIOB U MOITYIIPOBOAHUKOB.

OIHOCTOPOHHSISI MPOBOAUMOCTD JHUOAA.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomut, nPAKMUKYM.

Hab6mronenue snekrpoiusa.

N3mepenue 3apsiga OqHOBAJIEHTHOTO HOHA.

HUccnenoBanue  3aBUCMMOCTH  COINPOTUBICHUA  TEPMOpPE3UCTOpa  OT
TEMIEPaTYPBI.

CusiTHEe BOIBT-aMIIEPHOMN XapaKTEPUCTUKU TUO/A.

Du3nyecKuil MPAKTUKYM.

Cnoco6b1 u3mMepeHus: GU3NUECKUX BEIUYHMH C MCIOJIb30BAHUEM aHAJIOTOBBIX
U 1U(POBBIX U3MEPUTEIBbHBIX MPUOOPOB U KOMITHIOTEPHBIX JTaTYMKOBBIX CHUCTEM.
AOCOJIOTHBIE U OTHOCHUTEJIbHBIE MOTPEIIHOCTH U3MEPEHUN (PU3UUYECKUX BEIUYHH.
OueHka rpaHul] NOTPEUIHOCTEH.

[IpoBenenne  KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUM  3aBUCUMOCTEU
bu3MUecKuX BEJIIMYUH, MPOBEpPKa MPEIIOKEHHBIX TUIoTe3 (BbIOOp u3 padoT,
ONMCAHHBIX B  TEMAaTUYECKHX  pa3fenax «YUYEHUYECKUMH  SKCIEPHUMEHT,
1abopaTopHbIe PA0OTHI, TPAKTUKYM ).

MexnpeameTrHbie CBA3H.

N3yuenne «kypca ¢Qusuku yrniyonéaHoro ypoBHs B 10 kiacce
OCYUIIECTBIISIETCSI C YUETOM COJICPKATEIbHBIX MEKIIPEIMETHBIX CBSI3€H C KypcaMH
MaTeMaTUKH, OMOJIOTUM, XUMHH, TeOTpapuu U TEXHOJIOTHUH.

Mesicnpeomemnule noHamus, C6A3AHHbIE C U3YUEHUEM MEMOO08 HAYUHO20
nO3HAHUA: SIBJICHUE, HAy4yHBIM (akT, rumnoresa, Quanyeckas BEIMYMHA, 3aKOH,



Teopusi, HaONIOACHHUE, SKCIEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEpPEHHE,
HOTPELIHOCTH U3MEPEHUH, N3MEPUTENIbHBIE TPUOOPHI, IHU(POBast 1abopaTropusl.

Mamemamuxka: peuieHrue cucTeMbl YypaBHeHMH. JIuHeilHas QyHKOus,
napabona, runepbona, ux rpauku u cBoiicTBa. Tpuronomerpuyeckue QyHKIUH:
CUHYC, KOCUHYC, TAHT'€HC, KOTAH€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO.
BekTopbl ¥ UX NPOEKLMU Ha OCU KOOPJUHAT, CII0)KEHHUE BEKTOPOB.

Bbuonozusn: mMexannueckoe JBUKEHUE B )XKUBOU mpupoje, nuddysus, ocMmoc,
TEMJI000MEH >KMBBIX OpPraHU3MOB, TEIUIOBOE 3arps3HEHHE OKPYXKAlOLIEH Cpesbl,
yTUIu3alus OHOOPraHMYECKOrO TOIUIMBA JJsi  BBIPAaOOTKH  «TEIUIOBOI» |
AIIEKTPOAHEPIUH, IOBEPXHOCTHOE HATSHKEHHUE M KaMJUIAPHBIE SIBICHUS B IIPUPOJIE,
AIIEKTPUYECKUE SIBICHUS B dKUBOU MPUPOJIE.

Xumun: NUCKPETHOE CTPOCHHME BEUIECTBA, CTPOEHHUE aTOMOB U MOJEKYI,
MOJIb BEUIECTBA, MOJSpHas Macca, IOJIy4YeHUE HaHOMAaTepHalloB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEJI, KUIAKOCTEH U Ia3oB, KUJIKHE KPUCTAJIbI, JIEKTPHUUECKUE
CBOMCTBA METAJJIOB, MEKTPOIUTUYECKAs TUCCOLMALNS, TallbBAaHUKA, dJIEKTPOHHAS
MHUKPOCKOIUS.

TI'eozpaghus: BnaxxHOCTh BO3TyXa, BETPBI, OAPOMETP, TEPMOMETP.

Texnonozua: npeoOpa3oBaHHE NBIKEHUI C UCIOIH30BAaHHEM MEXaHU3MOB,
y4€T CyXOr0 M IKHJAKOIO TPEHUS B TEXHUKE, CTATUYECKUE KOHCTPYKLHMH
(KpOHIUTENH, peméryarble KOHCTPYKLMHU), HCIOJIb30BaHUE 3aKOHOB COXpPaHEHHS
MEXaHMKH B TEXHHKE (THPOCKOI, BOIOMET W JIpYrue), JIBUraTellb BHYTPEHHETO
Cropasusi, napoBasi TypOHHA, OBITOBON XOJOJMUIBHUK, KOHAUIIMOHED, TEXHOJIOTUU
NIOJIyY€HHsSI COBPEMEHHBIX MAaTepuajoB, B TOM YHCIE€ HAHOMAaTepHaJIOB, H
HAaHOTEXHOJIOTUH, 3JEKTPOCTaTUYecKas 3alluTa, 3a3eMJICHHE 3JIEKTPOIpPHOOpOB,
ra3opaspsiHble JIaMIIbl, IOJYTPOBOAHUKOBBIE TPUOOPHI, ralbBaHHKA.

11 KUIACC

Pa3zgea 4. DuekTpoanHaMuKa.

Tema 4. Mazcnummnoe none.

B3auMopenicTBue NOCTOSHHBIX MArHUTOB W IMPOBOJHHUKOB C  TOKOM.
MaruutHoe mnone. Bekrtop MarHuTHOM wuWHAYKUuMH. [IpuHOuMn cynepnozuuuu
MAarHUTHBIX NOJIEN. JIMNHUA MarHUTHOW UHIYKIIHAH.

MarnutHoe 1oJjie TPOBOJHUKA C TOKOM (MPSIMOTO MPOBOJHUKA, KATYIIKU U
KpyroBoro BuTka). OneIT Ipcrena.

Cuiia Amnepa, €€ HanpaBI€HUE U MOIYJIb.

Cuia JlopeHua, e€ HanpaBlIeHUE U MOAYJIb. [[BH>KEHUE 3apsyKEHHOW YaCTHILIbI
B OJTHOPOJIHOM MarHuTHOM nosie. PaGora cumsl Jlopenua.

MaruautHOe nosne B Beuectse. DeppoMarHeTuku, napa- u JuaMarHeTUKU.



Texnuueckue YCTPOﬁCTBa N TCXHOJOIMYCCKUC IIPOLCCCHI: IMPUMCHCHUC

ITOCTOSIHHBIX MarHHUTOB, AJIEKTPOMArHUTOB, TEeCTEP-MYJIBTUMETD,
ANEKTpOJIBUTATENb SIKOOU, YCKOPUTEIH 3JIEMEHTapPHBIX YaCTHII.
Jemoncmpayuu.

Kaptuna  n1uHMA  MHAYKIUM  MarHUTHOTO  MOJS  [OJOCOBOTO U
MOJIKOBOOOPA3HOTO MOCTOSTHHBIX MAarHUTOB.

KapTtuna nuHuil MAarHUTHOM MHIYKIMHU MOJIA JJIMHHOTO MPSMOTO ITPOBOJAHUKA
Y 3aMKHYTOTO KOJIBIIEBOTO TPOBOJIHUKA, KATYIIKHA C TOKOM.

B3anmonericTBue AByX MPOBOIHHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuibl JIopeHIa Ha HOHBI AIEKTPOJIUTA.

Habmntonenue aBrkeHMsI MydkKa 3JIEKTPOHOB B MAarHUTHOM TI0JIE.

[TpuHumn JNEUCTBUS AIEKTPOU3IMEPUTEIIBHOTO npudopa
MAarHUTOSJICKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomut, PAKMUKYM.

HccnenoBanne MarHUTHOTO MOJISL TOCTOSIHHBIX MAarHUTOB.

HccnenoBanne cBOMUCTB (heppOMarHETHKOB.

HccnenoBanne neicTBUs MOCTOSIHHOTO MAarHUTa Ha PaMKY C TOKOM.

N3mepenue cunbl Amrepa.

N3yueHne 3aBUCUMOCTH CHJIBI AMIIEpa OT CUJIbI TOKA.

OnpenernieHne MAarHUTHOM UHAYKIIMU HA OCHOBE M3MEPEHUS CUJIbI AMIIepa.

Tema 5. InexmpomazHumnan uHOYKUuUsL.

SIBneHne DIIEKTPOMAarHUTHOW MHAyKIMHM. [lOTOK Bekropa MAarHMTHOU
uaaykiuu. OJIC WMHAyKIuMM. 3aKOH JJIEKTPOMarHUTHOM wWHAYKIuu dDapajes.
Buxpeoe anekrpuueckoe none. Toku Dyxo.

OJIC MHAYKUMM B MOPOBOJHMKE, JIBUAKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIe.

[IpaBuno Jlenua.

NupyktuBHOCTh. Karymika WHIYKTUBHOCTM B LENH IOCTOSIHHOIO TOKAa.
Asnenne camonnaykuuu. C caMOMHIAYKIUU.

DHEPrusi MArHUTHOTO TOJIS KaTYIIKHA C TOKOM.

DIIEKTPOMArHuTHOE TOJIE.

TexHu4yeckne yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHl: WHAYKIHOHHAS
1e4b, COJICHOU, 3alIUTA OT ANEKTPU3ALUHU TEN MPU IBUKEHUU B MAarHUTHOM I10JIE
3emiu.

Jemoncmpayuu.

HaOntonenue siBneHus 31€KTPOMAarHUTHOM MHTYKIIUH.

UccnenoBanne 3aBucumoct IJIC UHAYKIMHU OT CKOPOCTH HW3MEHEHHUS
MarHMTHOIO MOTOKA.



[Ipasuo Jlenua.

[Tanenune marauTa B alFlOMUHUEBOM (MEIHOMN) TpyOe.

SBneHre caMOMHAYKIUH.

Hccnenosanne 3aBucumoctu J/]C caMOMHAYKIMHA OT CKOPOCTH M3MEHEHHS
CHUJIBI TOKA B IIEIH.

Yuenuueckuit sxcnepumenm, nabopamopuvie padomul, npaKmuKym.

HccnenoBanue siBieHUS AIEKTPOMArHUTHON UHYKIIUH.

OrnpeneneHue HHIYKIMY BUXPEBOTO MArHUTHOTO TTOJISL.

UccnenoBanue siBIeHUS CAMOUHAYKIUU.

COopka MoJeH 3JEKTPOMAarHUTHOTO TEHEPATOPA.

Pa3nea 5. Kosredoanus u BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

KonebarenbHas cucrema. CBOOOAHbBIE KOJIEOAHUS.

INapmonnueckue konebanusa. KnHemaTtndyeckoe M JUHAMUYECKOE OTMHCAHUE.
DHEpPreTUYecKoe ONMUCAHUE (3aKOH COXPAHEHUs MEXaHWYECKOW sHeprum). BriBon
JUHAMUYECKOTO ONMUCAHUS TapMOHUYECKHUX KOJIEOAHUN M3 MX SHEPreTUYECKOTro U
KMHEMaTUYECKOTO OTTMCAHUSI.

Ammntyna u (aza konebanmii. CBSI3b aMIUTUTYIbl KOJCOAHUN HCXOTHOU
BEJIMYHMHBI C aMIUTUTY/IaMU KOJIeOaHU €€ CKOPOCTH M YCKOPEHHSI.

Ilepuon um wyacrora koneOanuid. Ileprom MayibIX CBOOOJHBIX KOJeOAHUMN
MateMaTudeckoro MasTHuka. Ilepuon cBOOOAHBIX KojJeOaHUW MPYKUHHOTO
MasTHUKA.

[TonsiTre o 3atyxaromux kKoinebanusx. BoinyxxaeHnsie konebanus. Pezonanc.
Pe3onancHas kpuBas. BiusHue 3aryxaHuss Ha BHJ PE30HAHCHOM KpPUBOM.
ABTOKOJIEOaHMS.

TexHUYeCcKrne yCTpOWCTBA M TEXHOJOTMYECKHUE MPOIECCHl: METPOHOM, YaCHI,
Ka4eJi, My3bIKaJbHbIE HHCTPYMEHTHI, celicMorpad.

JHemoncmpayuu.

3anuch KoebaTeTbHOTO TBUKEHUS.

HaGnronenue He3aBUCMMOCTH TMEepUoJa MajbIX KojieOaHUM Ipy3a Ha HUTH OT
AMILTATY/IBI.

HccnenoBanue 3aTyxarolmux KojeOaHUN U 3aBUCMMOCTHU NEpHoa CBOOOIHBIX
KOJICOaHMI OT COMPOTHBIICHHUSI.

UccnenoBanne konmebaHui Tpy3a HAa MACCHUBHOM TPY)XHHE C IEJbIO
dbopMupoBaHus MPEACTaBICHUN 00 UcaTbHON MOJICNIN NMPYKMHHOTO MasiTHUKA.

3aKOH COXpAaHEHUS SHEPTUU NP KoJIeOaHUSIX Ipy3a Ha PYKHUHE.

HccnenoBanue BBIHYKICHHBIX KOJIEOaHU.

Hab6mronenue pezonaHnca.

Yuenuueckuit sxcnepumenm, nabopamopusvie padbomul, npaKmuKym.



N3mepenne mnepuoaa CBOOOAHBIX KOJEOAHMNW HUTSHOTO M TMPYKUHHOTO
MasTHUKOB.

W3yueHue 3akOHOB IBUKEHUS TeJa B X0JI€ KOJIeOaHU Ha yIpyroM NojBece.

N3yueHne nBUKEHUSI HUTSHOTO MasiTHUKA.

[IpeoOpazoBaHue SHEPTUU B MPY>KUHHOM MasiTHUKE.

NccnenoBanue yObIBaHUS aMIUTATYbI 3aTyXalOIMUX KOJICOaHM.

WccnenoBanne BbIHYXIEHHBIX KOJIEOaHUI.

Tema 2. InexmpomazHummuosle Konedanus.

Konebarenbupiii koHTYp. CBOOOIHBIE 3IIEKTPOMATHUTHBIC KOJI€OAHUSI B
uaeanbHOM KosebarenpbHOM KoHType. Dopmyna Tomcona. CBsi3b aMILUTUTYIbI
3apsia KOHJIEHCATOpa ¢ aMIUTUTYION CHJIbI TOKa B KOJeOaTeIbHOM KOHTYpE.

3aKOH COXpaHEeHUs SHEPTUU B UAeaIbHOM KOJIeOaTeIbHOM KOHTYPE.

3aryxaronme 3IEKTPOMATHUTHBIE KoJIeOaHus. BrinyxneHHbie
AIIEKTPOMATrHUTHBIE KOJICOaHUSI.

IlepemenHbIi1 TOK. MOIIHOCTP MEPEMEHHOTO TOKA. AMIUIMTYIHOE H
NEUCTBYIOIIEE 3HAYEHHE CHJIbl TOKA W HANpsDKEHUs] TMPU Pa3IMuyHON  (popme
3aBUCUMOCTH NIEPEMEHHOTO TOKa OT BPEMEHHU.

CunyconanbHbli NEPEMEHHBIM TOK. PE3MCTOp, KOHIEHCATOp M KaTryllKa
MHAYKTUBHOCTH B LI€NU CHHYCOMJAJIBHOIO MEPEMEHHOIO TOKA. Pe30HaHC TOKOB.
Pe3onaHc HanpsixeHUN.

WNneanvubiii  Tpancopmarop. IlpousBoacTtBo, mnepenaya U MOTpeOeHHE
ANEKTPUYECKON IHEPTUH.

OKOJIOTUYECKUE PUCKH MpU NPOU3BOACTBE 3JeKTpo3Hepruu. Kynbrypa
VCIIOJIB30BAHMS 3JIEKTPOIHEPTUU B TOBCEAHEBHOM KU3HU.

TexHUYeCcKHe yCTpPOMCTBA M TEXHOJOTHMYECKHUE IMPOLECCHI: JIEKTPUUECKUIM
3BOHOK, F€HEPATOp MEPEMEHHOTO TOKA, JIMHUM AJIEKTpOoIepeaay.

Jemoncmpayuu.

CBOOOIHBIE STIEKTPOMATHUTHBIE KOJICOaHMS.

3aBUCUMOCTD YaCTOThI CBOOOHBIX KOJICOAHUIN OT MHAYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcuumiorpaMMbl JIEKTPOMarHUTHBIX KOJIEOaHUM.

I'eneparop He3aTyXarIIMX ATEKTPOMArHUTHBIX KOJIEOaHUM.

Mogenb 31€KTpOMarHuTHOTO FeHeparopa.

BriHyX1eHHbIE CUHYCOUIaIbHBIE KOJIEOAHUS.

Pe3uctop, karymika WHAYKTUBHOCTH M KOHJEHCATOp B LENU MEPEMEHHOTO
TOKA.

Pe3oHanc mnpu 1OCIEIOBAaTEIbHOM COEAMHEHUM PE3UCTOPA, KaTYIIKH
VMHyKTUBHOCTHU U KOHAEHCATOpA.

YCTpOoMCTBO M IPUHITUIT JISHCTBUS TpaHCcpopMaropa.



Mozenb TUHUAN IEKTPONEpEAAUN.

Yuenuueckuit sxcnepumenm, nadopamopusvie padomul, npaKmuKym.

N3yuenue Tpanchopmaropa.

HccnenoBanne MEepeMEHHOIO TOKa 4Yepe3 MOCIEI0BAaTENIbHO COEIUHEHHBIE
KOHJIEHCATOP, KaTYILIKy U PE3UCTOP.

HaGmonenue aekTpoMarHuTHOTO pe3oHaHca.

NccnenoBanne paboThl HCTOYHUKOB CBETA B LIETH MIEPEMEHHOI0 TOKA.

Tema 3. Mexanuueckue u 371eKmMpOMAZHUNHbLE 60JIHD.

MexaHuueckue BOJHBI, YCJIOBHS HUX pacnpocTtpaHeHus. llomepeunbie u
POJOJIbHBIE BOJHBL. llepuos, CKOPOCTh pacHpOCTpaHEHUs U JJIMHA BOJIHBIL.
CBoiicTBa MEXaHMYECKHX BOJH: OTpaKE€HHUE, IMpejoMiieHue, UHTepdepeHIus H
nudpaxius.

3Byk. CkopocTh 3ByKa. | poMKkocTh 3ByKa. Beicora Tona. TemOp 3ByKa.

[IIymoBO€ 3arpsA3HEHUE OKPYKAOLIEH CPE/IbI.

DNEKTPOMAarHUTHHIE BOJIHBI. YCIIOBUSI M3YyYEHHS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opueHTanns BEKTOPOB B AIIEKTPOMArHUTHOM BOJIHE.

CBoiicTBa  DJIEKTPOMAarHUTHBIX  BOJH:  OTpPaXXEHHE,  MPEJIOMIICHHE,
noJisIpu3anusi, tHTepdepeHIrs 1 TudpaKiius.

[IIxkana >MeKTpOMAarHUTHBIX BOJH. [IpuMeHEeHNE >MEeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHUUIIBI paguoCBs3U U TeneBuieHus. Pannonokanus.

DNEKTPOMArHUTHOE 3arpsI3HEHUE OKPYXKAIOIIEN CPEJIbl.

TexHuueckne yCTpOICTBA M MNPAKTHUYECKOE IPUMEHEHHE: MY3bIKaJIbHbIC
WHCTPYMEHTBI, paiap, paauonpuéMHUK, TeIEeBU30p, aHTeHHa, Tenedon, CBY-neus,
yABTPa3ByKOBasl IMarHOCTUKA B TEXHUKE U MEJIUILIMHE.

Jemoncmpayuu.

OO6paszoBaHue U pacIpOCTPAHEHHE MOMEPEUHBIX U MTPOJOJIBHBIX BOJH.

Konebmromieecs Te0 Kak HICTOYHUK 3ByKa.

3aBUCUMOCTB JJIUHBI BOJIHBI OT YaCTOTHI KOJICOaHUH.

HaGnionenue orpaxeHus: U NpeaoMIIeHUS MEXaHUYECKUX BOJIH.

HaGmonenue nunteppepeHunu u q1udpakiiy MEXaHUYECKUX BOJIH.

AKYCTUYECKHM PE30HAHC.

CBoiicTBa ynbTpa3ByKa U €ro IpUMEHEHHE.

HaGnronenue cBA3UM TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUTUTYAOW H
4acTOTON KOJICOaHMIA.

HccnenoBanue  CBOMCTB ~ AJIGKTPOMAarHUTHBIX  BOJIH: OTpaKEHHUE,
IPEJIOMIICHHE, TTOJIIpr3arus, nudpakius, nHTepPepeHIms.

Oo6HapyxeHre HHPPaKPACHOTO U yIbTPa()UOIETOBOTO U3TYyUCHUN.

Yuenuueckuit sxcnepumenm, nabopamopusvie padbomul, npaKmuKym.



N3yuenue nmapaMeTpoB 3ByKOBOW BOJIHBI.

N3yueHne pacnpocTpaHeHUs 3BYKOBBIX BOJIH B 3aMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsmMonuHENHOE pacpOCTpaHEHUE CBETAa B OMHOPOAHOM cpexe. Jlyu csera.
TodeuHbIii ICTOYHUK CBETA.

OTtpakeHne cBeTa. 3aKOHBI OTpakeHus cBeta. [locTpoeHue n3o0pakeHuil B
wiockoM 3epkaie. Chepuyeckue 3epkania.

[Ipenomiienune cBeTa. 3aKOHBI MPETOMIICHUST CBeTa. AOCOITIOTHBIN MTOKa3aTellb
npenoMiieHus. OTHOCUTENbHBINA TTOKa3arelb npeaomiieHus. [loCTOSHCTBO 4acTOThI
CBETa M COOTHOIIECHWE JUIMH BOJH IPU IEPEXOJ€ MOHOXPOMATHYECKOIO CBETa
4yepe3 rpaHully pas3zelia IByX ONTHYECKUX CPE.

Xoa nyweit B nmpusme. Jucnepcust cBera. CIOXHBIA cOCTaB O€JIOro CBETa.
[Ber.

[TonHoe BHyTpeHHee oTpakeHue. lIpenenpHblid yrojl MOJHOTO BHYTPEHHETO
OTPaXKECHUSI.

CobOuparoniie  u  pacceuBaronie JinH3bl. ToHkas nauH3a. DokKycHoe
paccTosiHMe W ONTHYECKash CuJia TOHKOM JIMH3bIL. 3aBUCUMOCTh (DOKYCHOTO
paccTosiHusl TOHKOM cdepuueckoil JIMH3bI OT €€ TeOMETPUU U OTHOCUTEIHLHOTO
IOKa3aresis NpeJIOMIICHUS.

dopmysa TOHKOM JIMH3bI. YBEIUUYCHUE, 1aBAEMOE JIMH30M.

XoJl Jy4da, OPOILIEANIEr0 JWH3Y MOJl MPOW3BOJIBHBIM YINIOM K €€ IJIaBHOU
ontuuecko ocu. llocTpoeHune wn300pakeHHd TOYKM M OTpe3Ka MpsSMOU B
coOMparoIMX U pACCEUBAIOIIMX JIUH3aX U UX CUCTEMAX.

OnTtuyeckne npubopsl. Paspemaromas cnocoOHOCTh. [71a3 Kak onTuyeckas
cUCTEMA.

[Ipenensl TPUMEHUMOCTH T€OMETPUUECKOU ONITUKH.

BonnoBas onrtuka. Wurtepdepenuus cBeta. KorepeHTHbIE HCTOYHUKH.
VYcnoBust HaOMIOACHUST MAaKCUMyMOB W MHUHHUMYMOB B HWHTEp(hEpPEHIIMOHHON
KapTUHE OT JBYX KOI€PEHTHBIX MCTOYHMKOB. Ilpumepsl Kilaccudyeckux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuusa cBeta. JudpakiuonHas peni€étka. YCIoBUE HaOIIOICHUS
[JIABHBIX ~MAakCUMyMOB IpPH MOaJE€HUM MOHOXpPOMAarW4YE€CKOTO CBETAa Ha
TU(GPaKIIUOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHu4YecKkrne YCTpPOMCTBA W TEXHOJOTMYECKHE TMPOLECChl: OYKH, JIyIa,
nepuckon, ¢oToarnmnapar, MUKPOCKOI, MNPOEKIMOHHBIN anmapar, MPOCBETICHUE
OTITHKH, BOJIOKOHHASI ONTUKA, TU(GPAKIIUOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAXKEHUS CBETA.



UccnenoBanue npenomieHus CBeTa.

HaGnronenue nomHoOro BHyTpEeHHEro oTpaxkeHusi. Mozenb cBeToBoa.

HccnenoBanne Xxoma CBETOBBIX IYYKOB Ye€pe3  IUIOCKONapaJlIeNbHYIO
MJIACTUHY U TIPU3MY.

WccnenoBanne cBONWCTB U300pakKeHU B JIMH3AX.

Monenu MUKpOCKOTa, TEJIECKOTA.

Hab6mtonenue nunrepdepeHiuu ceera.

HaOnronenne 11BETOB TOHKUX IUIEHOK.

HaGmronenue audpaximm cBera.

Nzyyenune nudpakiimoHHON PEMIETKH.

HaGnronenue nudpakiimoHHOTO CIIEKTpA.

HabGmntonenue aucnepcuu cBeTa.

HaGmronenue nonsipuzaluu cBera.

[IpumeHeHue MONSIPOUIOB VISl U3YUYEHUS MEXaHUUECKUX HAIPSKEHUM.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomut, PAKMUKYM.

N3mepenune nokaszarens npeoMIIEHUs CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pacCTOsTHUS OT BellecTBa (Ha
OpPUMEPE KUIKUX JIUH3).

N3mepenne poKyCcHOTO pacCTOSTHUSI pPaCCEUBAIOIIUX JINH3.

[Tony4yenue n3zo0paxeHus: B CUCTEME U3 IJIOCKOTO 3epKaJia U JTUH3bI.

[Tonyuenne n300pa>keHHs B CUCTEME U3 JIBYyX JIMH3.

KoncrpyupoBanue TeaecKOMUYECKUX CUCTEM.

HaGmronenue audpaximu, nHTEPPEPESHITNH U TOSIPU3AIUN CBETA.

N3yueHne nonsipusaiuu cBeTa, OTPAXKEHHOTO OT MOBEPXHOCTH IUAJIEKTPUKA.

N3yuyenue nnTepdepeHinm Ja3epHOro U3TyyeHuUs Ha ABYX IIETISX.

Habmtonenue aucnepcun.

Habmntonenue u uccnegoBanue qudpakiimOHHOTO CIIEKTpA.

H3mepeHnue I1irHbl CBETOBOW BOJIHBI.

[Tony4yenue crekTpa WU3Iy4EHHS CBETOAMOAA MPHU MOMOIIM AUGPAKIIUOHHOM
PELIETKMU.

Pasnen 6. OcHOBBI clIelMAIbHON TEOPUH OTHOCHTEILHOCTH.

I'pannipl OPUMEHMMOCTHM  KJIACCHMYECKOM  MexaHuku.  [locTynarsl
CIIEIMAIBHON T€OPUU OTHOCUTEIBHOCTH.

[IpocTtpaHcTBeHHO-BpeMeHHOW  WHTepBajid. IIpeobOpasoanus Jlopenna.
VYcnosue npuuuHHOCTH. OTHOCUTEIBLHOCTh OJHOBPEMEHHOCTH. 3aMeJJICHUE
BPEMEHH U COKpAICHUE JTUHBI.

DHeprus U UMIYJIbC PEISITUBUCTCKON YaCTUIIBI.

CBs13b Macchl ¢ HEPTUEH U UMITYJILCOM PESITUBUCTCKON YaCTULIBI. DHEPrus
MTOKOSI.



TexHUUeCcKHEe YCTpPOWCTBA M TEXHOJIOTUYECKUE IMPOIECCHI: CIyTHUKOBBIE
NPUEMHHKH, YCKOPUTEIN 3aPsKEHHBIX YaCTHII.

YueHnueckuii SKCIEPUMEHT, JJa00paTOpHbIE PAOOTHI, TPAKTUKYM.

OnpeneneHue UMNyAbCa U SHEPrUU  PEIATHUBUCTCKUX 4acTUL] (IO
dotorpadusiM TPEKOB 3apsHKEHHBIX YACTHUI] B MATHUTHOM TIOJIE).

Pa3nen 7. KBantoBasi pusuka.

Tema 1. KopnycKynapHo-601H06011 Oyanusm.

PaBHOBecHOE TermioBOE M3IydYeHHE (M3IydeHHE aOCOIIOTHO YEPHOrO Tena).
3akon cmenieHus Buna. ['unoresa [1nanka o kBaHTax.

®oToHBI. DHEPTHs U UMITYJIbC (POTOHA.

®dorordpdext. OnbiTer A. I. CroneroBa. 3akonbl doTodddekra. YpaBHeHUE
OiHireitHa 11 potorddekra. «KpacHas rpanuna» dhortodrddexra.

JlaBnenue cBera (B YaCTHOCTH, [IaBJICHHME CBeTa Ha aOCOIIOTHO
MOMIOIIAIONIYI0 W a0COJNIOTHO OTpaxarollyto moBepxHocTh). OmbiTel 1. H.
JleGenesa.

BonnoBsie cBorictBa yactull. Bonnsl ne bpons. [nrHa BoiaHbL ae bpoins u
pa3Mepsl obnacTu JIOKaJTU3aIuu JBIDKYIIEHCS YaCTHUIIBI.
KopnyckynsipHo-BosiHOBOM gyanu3M. Jludpakius 371€KTPOHOB HA KpUCTaIaXx.

Crnennduka namepeHuii B Mukpomupe. COOTHOIIEHUS HEONpPeaeIEHHOCTEH
I'efizenbepra.

TexHuuecKkue yCTPOMCTBA W TEXHOJOTHMUYECKHE MPOIECChl: CIHEKTPOMETP,
¢dotosnemMeHT, (OTOAATYMK, TYHHEIbHBI MMKPOCKOI, COJHEYHas Oarapes,
CBETOMO/I.

Jemoncmpayuu.

®otordh ekt Ha yCTaHOBKE C IIMHKOBOM TIJIACTUHOM.

HccnenoBanue 3akoHOB BHelIHEro ¢potosddexra.

UccnenoBanue  3aBUCUMOCTH  COMPOTHUBJICHUS  MOJYIMPOBOJHUKOB  OT
OCBELIEHHOCTHU.

Cseroamon.

Conneunas G6arapes.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomul, nPAKMUKYM.

Hccnenosanue poropesuctopa.

N3mepenne nocrosuaoi [1manka Ha ocHOBe HccienoBanus Gporodddekra.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA Y€PE3 CBETOANO OT HAMPSIKECHHUS.

Tema 2. @uzuxka amoma.

OnbITEl MO HCCIEIOBAHUIO CTpoeHUsi aroma. [lmanerapHas Mozenb aroma
Pezepdopna.

[Tocrynarst bopa. M3nyuenue u norsomieHrne (GOTOHOB MIPH MEPEXOIe aToMa C
OJTHOTO YPOBHS SHEPTUH Ha APYTOM.



Bugpl ciektpoB. CiekTp ypoOBHEN 3HEPTUH aTOMa BOAOPOIA.

CnoHTaHHOE M BBIHYKJICHHOE U3Jy4eHHUe cBeTa. Jlasep.

TexHruecKkrue yCTpOMCTBA M TEXHOJOTHUYECKHE ITPOLECCHI: CIEKTPAIbHBIN
aHau3 (CIEKTPOCKOI), Jia3ep, KBAHTOBBIA KOMITBIOTED.

Jemoncmpayuu.

Monens onbiTa Pezepdopra.

Habmntonenue nuHeHvyaThiX CIIEKTPOB.

YCTpOKCTBO U AEUCTBUE CUETUNKA HOHU3UPYIOIIUX YACTHII.

OnpeneneHue JUIMHBI BOJHBI JIA3€PHOTO U3TyUECHUSI.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomul, RPAKMUKYM.

Habmronenue nuHedyaToro criekTpa.

HccenenoBaHue CHEKTpa pa3peKEHHOTO arOMapHOro0 BOAOPOAA W U3MEpPEHHE
nocTostHHOM Punoepra.

Tema 3. Duzuka amomHozo A0pa u INEMEHMAPHLIX YACHUY.

Hyxnonnas monens siapa [eitzenOepra—lBanenko. 3apsan supa. MaccoBoe
yucio sapa. N30tormsl.

PanunoaktuBHOCTh.  Anbda-pacnan.  ONEKTPOHHBIA U MO3UTPOHHBIM
oera-pacnan. ['amMmMa-uznyueHue.

3akoH PaJAMOAKTUBHOIO pacnaja. PaauoakTHBHBIE H30TONBI B MPHUPOJIE.
CBoiICTBa MOHU3UPYIOLIETO MU3JIy4YeHUs. BiHsHUE paguoakTUBHOCTH Ha JKUBBIC
opranusMbl. EcrecTBeHHBIN QoH uznydeHus. Jlozumerpus.

DHeprus CBS3HM HyKJIOHOB B sifpe. AnepHbie cunbl. [ledext maccsl sapa.

SAnepuble peakuuu. Jlenenue u cuHres saep. AnepHeie peaktopsl. [Ipobdnemsl
yIOPaBIsiEMOrO0 TEPMOSIAEPHOTO CHUHTE3a. OJKOJIOTUYECKUE aCMEeKThl Pa3BUTHUS
AJIEPHON PHEPTETHUKHU.

MeToapl perucTpalny U UCCIIEI0BAHUS SJIEMEHTAPHBIX YACTHII.

OyHIaMEHTAJIbHBIE B3aUMOJCUCTBUS. bapuoHBI, ME30HBI UM JICNTOHBL.
[Ipencrasnenne o CrangaptHoit Mmojenu. KBapk-riitooHHast MOJETh aJpOHOB.

@uznka 3a npenenamu CranmaptHoW moaenu. TE€MHas marepus U TEMHas
SHEPrusl.

EnuHcTBO prznueckoil KapTUHBI MUpA.

TexHn4yeckrne yCTpOMCTBA U TEXHOJOTUYECKUE MTPOLECCHI: T03UMETP, Kamepa
Bunbcona, snmepHBIi peakTop, TEPMOSIEPHBIM peakTop, aromMHas Oomo0a,
MarHUTHO-PE30HAHCHAsi ToMOrpadus.

Yuenuueckuit sxcnepumenm, nabopamopusvie padomul, npaKmuKym.

HccnenoBanue TpekoB YyacTull (110 TOTOBBIM (oTorpadusim).

UccnenoBanne paanoakTHBHOTO (POHA C UCIIOIIB30BAHUEM JIO3UMETPA.

N3yyenue nornomenust 0eTa-4acTull aTFOMUHHEM.

Pa3znea 8. Di1eMeHTHI aCTPOHOMUHU W ACTPOPU3UKH.



Dtanbl pa3BUTUS aCTpOHOMHUH. [IpUKIIaIHOE U MUPOBO33PEHUYECKOE 3HAUYCHHE
acTpoHoMuu. [IpUMEHUMOCTh 3aKOHOB (PU3UKH JUIsi OOBSCHEHUS MPUPOIBI
KOCMUYECKUX OOBEKTOB.

Metoapl acTpOHOMHYECKUX HCCAeAOoBaHHM. (COBPEMEHHBIE ONTUYECKUE
TEJIECKOTIIBI, PAINOTENIECKOIIbI, BHEaTMOC(hepHasi aCTPOHOMMUSI.

Bun 3Bé3gHoro Heba. CosBesnusi, sipkue 3BE3bI, IUIAHETHI, UX BUAUMOE
JBUKEHUE.

ComnHeuHas cucrema.

Connue. Conneuynast akTUBHOCTb. VcTouHuK 3Heprun CoJiHIIa U 3BE3].

3BE311bI, NX OCHOBHBIE XapaKTepUCTUKU. /lnarpamMmma «CreKTpaibHBIN KIacc —
CBETHUMOCTbY». 3BE3IbI IVIaBHOW MOCIJIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» ISl 3BE3J IJIABHOM IOCJIENOBATEIbHOCTH. BHyTpeHHEEe cTpoeHue
3BE31. COBpEMEHHBIC MPEICTABICHHUS O MPOUCXOXKIACHUU U 3BoIonMuA CoNHIA U
3BE3/1. DTaIbl )KU3HU 3BE3/I.

Mueunbiii Iyt — Hama [anaktuka. Ilomokenue u aBwxkeHue CoyiHIA B
lanaktuke. Tunel ramakTuk. PaguoranakTukyu u KBa3apbl. YEpHBIE ABIPHI B siApax
raJaKkTHUK.

Bcenennas. Pacmpenne Bcenennoit. 3akon Xa06ma. Pazboeranne ramakTuk.
Teopus bosbuioro B3psiBa. PEnTMKTOBOE HM3TydeHHE.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnpie npobdaeMbl aCTPOHOMUH.

Yuenuueckue naonwoenus.

HaGmronenus 3BE3mHOTO HeOa HEBOOPYKEHHBIM TJIA30M C HMCIOJIB30BAHHEM
KOMITBIOTEPHBIX MPUIOKESHHUH JIJIsT ONpEAeSIeHUs TMOJIOKEHNUS HEOECHBIX OOBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE co03Be31usi CEeBEpHOro MoJlymiapusi U SIpKue
3BE3ILI.

HaGmonenuss B Teneckon JlyHbl, IUIaHEeT, TyMaHHOCTEH U 3BE3AHBIX
CKOIUJICHHM.

Du3nyecKuil NPaAKTUKYM.

Cnoco06b1 u3mMepenus: GU3NYECKUX BEIUYHMH C MCIOJIb30BAHUEM aHATOTOBBIX
U 1U(POBBIX U3MEPUTEIBHBIX NPUOOPOB U KOMITBIOTEPHBIX JTATYMKOBBIX CHUCTEM.
AOCOJIOTHBIE U OTHOCUTEJIbHBIE MOTPELIHOCTH U3MEPEHUN (PU3UUYECKUX BEIUYHUH.
OueHka rpaHul] NOTPEUIHOCTEH.

[IpoBemeHne  KOCBEHHBIX HU3MEPEHHMH, HCCIEHOBAHWNA  3aBUCUMOCTEH
bU3UYECKUX BEJIMYMH, MPOBEpPKAa MPEIJI0KEHHBIX TUMoTe3 (BbIOOp U3 pador,
ONMCAHHBIX B  TEMAaTUYECKHX  pa3fenax  «YUYEHHYECKUMH  SKCIEPUMEHT,
naboparopHble pabOThI, TPAKTUKYM).

O06o01manee NOBTOPeHUeE.



O06001IeHre U cUcTeMaTu3alus CoAepKaHUs paszesioB Kypca «MexaHuKay,
«MonexynsapHas (pu3MKa 1 TEPMOAUHAMUKAY», « DJIEKTpoAnHaMuKay, «KonebaHnus u
BONHBDY, «OCHOBBI CHEIMAIBHON TEOpUM OTHOCHTEIbHOCTH», «KBaHTOBas
buznka», « IIEMEHTH aCTPOHOMUU U aCTPOPHUIUKI.

Ponp Qusnkn uW acTpoHOMHH B SKOHOMHUYECKOM, TEXHOJIOTHYECKOM,
COLIMAJIbHOW U 3TUYECKOU cepax NesTeIbHOCTH YEJIOBEKa, POjib U MECTO (PU3UKHU
¥ aCTPOHOMHUHU B COBPEMEHHOU HAayYHOW KapTHHE MHUpPa, 3HAUCHUE OMHCATEIHHOH,
CUCTEMATU3UPYIOIIEH,  OOBSCHUTEIBHOM UM  MPOTHOCTUYECKOM  (pyHKIMIA
¢uznyeckor Teopuu, posib GU3NYECKON Teopuu B (POPMHUPOBAHUU TPEACTABICHUIN
0 (pusmyeckoil kapTuHE MHUpPA, MECTO (PU3NYECKON KapTHHBI MUpaA B OOIIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYUHbIX [IPEICTABICHUN O PUPOJIE.

MexnpeamMmeTrHbie CBA3H.

N3yuenue xkypca pusuku yrnyOn€HHoro ypoBHs B 11 kiacce ocymiecTBisercs
c Y4€TOM CoOJlepKaTelIbHbIX MEXIIPEIMETHBIX CBA3€H C KypcamMH MaTeMaTHKH,
OMOJIOTHHU, XUMHUH, TeOTrpapuu U TEXHOJIOTHH.

Mesicnpeomemmnvle nonamus, c6A3aHHbIE C U3YUEHUEM MEMOO008 HAYUHO20
no3HaHUA: SBICHWE, HAYYHBIA (akT, THMOTe3a, (U3NYecKas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJCHHUE, SKCIEPUMEHT, MOJCINPOBAHUE, MOJENb, HW3MEpPEHHE,
MOTPENTHOCTH U3MEPEHHM, U3MEPUTETBHBIE MPUOOPHI, (P POBas Ta00paTopHs.

Mamemamuka: penieHUE CHUCTEMbl ypaBHEHUH. TpUTOHOMETpPHUYECKHE
(GyHKIMH: CUHYC, KOCHHYC, TAHTE€HC, KOTAHTEHC, OCHOBHOE TPUTOHOMETPHUECKOE
TOX/IECTBO. BEKTOpH M WX MPOEKIMH HAa OCH KOOPAMHAT, CIOKEHHE BEKTOPOB.
[IpousBoanbie sneMeHTapHbIX (QyHKUMNA. [Ipu3Haku mOMOOMS TPEYTOIHHHUKOB,
OTIpEJICJICHHE TUTONIAIN TUIOCKUX (GUTyp U 00bEMa Ted.

Buonozua: >nextpuueckue SBICHUS B KUBOW NpUpOAE, KojeOaTesIbHbIE
JIBW)KCHUS B JKUBOM TIPUPOJE, SKOJOTUYECKHWE PHCKH TPU MPOU3BOACTBE
AIIEKTPOIHEPTUH, DJICKTPOMATHUTHOE  3arps3HEHUE  OKpYXKAIoUmIel  Ccpemsl,
yABTPa3ByKOBasi JMAarHOCTHKA B MEIHUIIMHE, ONTHYECKHUE SBICHUS B >KUBOM
pUpoze.

Xumusa: CTpOEHUE aTOMOB M MOJIEKYJ, KPUCTAJUIMUECKAsl CTPYKTypa TBEPIBIX
TEJ, MEXaHU3MbI 00pa30BaHUs KPUCTAIUIMYECKON PEIIETKH, CIEKTPAIbHBIA aHAIU3.

T'eocpagpusa: wmarnutHple TmONMIOCa 3€MIIM, 3aJ€KM MAarHUTHBIX DY/,
doTocréMKaA 3eMHOM MMOBEPXHOCTH, ceiicMorpad.

Texnonozua: TpPUMEHEHHE IIOCTOSHHBIX MAarHUTOB, 3JEKTPOMAarHUTOB,
ANIEKTPOABUTATEND SIKOOHM, TeHeparop MEPEeMEHHOTO TOKAa, WHIYKIIMOHHAs TIeUb,
JUHUM 3JIEKTponepenay, dEKTPOABUTaTelb, pajaap, paaruonpruEMHNK, TEICBU30pP,
anteHHa, Ttenepon, CBU-meub, ynpTpa3BykoBas JHATHOCTHKA B TEXHUKE,
IPOEKIMOHHBIN ammapar, BOJIOKOHHAs ONTHKA, COJTHEUHasi Oarapesi, CIIyTHUKOBbIE
NPUEMHUKH, SJIEpPHAsl YHEPreTUKA U HKOJIOIMUECKHUE aCleKThl €€ pa3BUTHS.



IINIAHUPYEMBIE PE3VJIBTATBI OCBOEHHUA ITPOI'PAMMBLI 110
OU3UKE HA YPOBHE CPEJIHEI'O OBIIEI'O OBPA3OBAHUA
JIMYHOCTHBIE PE3VYJIBTATBI

JIMYHOCTHBIE PE3VYJIBTATBI

JIn4HOCTHBIE pe3yabTaTbl OCBOCHHMsS YydeOHoro mnpeamera «Duzmkan
JOJKHBI OTpaXkaTh TOTOBHOCTh M CIOCOOHOCTH 00YyYaroIIMXCsl PyKOBOACTBOBAThCS
chopMHpPOBAHHON BHYTPEHHEW TMO3UIMEH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAllU, TO3UTUBHBIX BHYTPEHHUX  yOEXIEHUH, COOTBETCTBYIOIIUX
TPAJAULIMOHHBIM LIEHHOCTSIM POCCUICKOro OOLIECTBA, PACIIUPEHUE KU3HEHHOI'O
ONbITAa U OIbITA JIEATEIBHOCTU B MPOLIECCE Pealn3alui OCHOBHBIX HAIPaBICHUI
BOCIIMTATEIIbHOW I€SITENHbHOCTH, B TOM YHCIIE€ B YACTH:

rPasKIAHCKOr0 BOCIIMTAHUA:

e C(hOPMHUPOBAHHOCTHh  TPAXKAAHCKOW  MO3UMIMM  OOydarolerocss  Kak
aKTUBHOTO U OTBETCTBEHHOTO YWJIEHA POCCUHCKOTO OOIIECTBA;

e TIPUHATHE TPAJULUUOHHBIX OOIIEUETIOBEYECKUX T'YMAaHUCTHUECKHX M
JNEMOKPAaTUYECKUX LIEHHOCTE;

e TOTOBHOCTb BECTH COBMECTHYIO JESITEIbHOCTh B UHTEPECAX TPAXKIAHCKOTO
oOmiecTsa, yd4acTBOBaTb B CaMOYIpaBI€HHMH B 00pa3oBaTelbHOU
OpraHu3allly;

e YMEHHME B3aUMOJECHCTBOBATH C  COLUAIbHBIMM  HMHCTHUTYyTaMU B
COOTBETCTBHH C UX QYHKIUSIMU U Ha3HAYECHUEM;

e T[OTOBHOCTb K T'YMAaHUTApHOU U BOJIOHTEPCKOU ACATEIBHOCTH.

NATPUOTHYECKOT0 BOCIIUTAHMSA:

e cpOpPMHPOBAHHOCTH POCCHUICKOH TPaKTaHCKOU UJICHTUYHOCTH,
NaTpUOTHU3MA;

e I[[EHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHBIM CHUMBOJIAM, JIOCTHXEHUSIM
POCCUMCKUX YUEHBIX B 00JIaCTH (PUBHKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

e Cc(hOPMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STUUECKOTO MOBEICHNUS;

e CHOCOOHOCTH OIICHMBATh CUTYallMI0O M MPUHUMATh OCO3HAHHBIC PEIICHMUS,
OpUEHTHUPYSACh HAa MOPAJIIbHO-HPABCTBEHHbIE HOPMbI M LIEHHOCTH, B TOM
YHCIIE B IEATEIbHOCTH YUYEHOTO;

e OCO3HAHHUE JIMYHOI'O BKJIaJa B IOCTPOCHHUE YCTOMYHUBOIO OyIyILETO.

3CTETHYECKOr0 BOCIIMTAHUSA:

e DOCTETHUYECKOE OTHOIIEHHWE K MHUpPY, BKIIOYasg JCTETUKY HAy4YHOIO
TBOPYECTBA, MPUCYLIET0 (PU3HUECKON HayKe.

TPYIOBOI'0 BOCIIUTAHMSA:



UHTEpPEC K pa3IMuHbIM cdepaM MmpodecCHoHaIbHON AeITEILHOCTH, B TOM
YUCJIC CBSA3aHHBIM C (U3UKOW W TEXHUKOW, YMEHHE COBEpIIATh
OCO3HAHHBIN BBIOOP OymyIieit mpodeccuu U peaan30BbIBaTh COOCTBECHHBIC
YKU3HCHHBIC TUTAHbI,

TOTOBHOCTh M CIHOCOOHOCTh K OOpa30BaHHIO M CaMOOOpa30BaHUIO B
oOnacTv PU3MKKM HA MPOTSHKEHUN BCEH JKU3HM.

IKOJOI'NIECKOIro BOCIIMTaHuM::

c(hOpMUPOBAHHOCTh DKOJOTUUECKOM KYJIBTYPhI, OCO3HAHUE TII00ATHLHOIO
XapakTepa KOJOTUUECKUX MPoOIeM;

IUIAHUPOBAHUE M OCYIIECTBIICHUE JIEMCTBHM B OKPYXaIOIICH Cpele Ha
OCHOBE 3HaHUJ 1IeJIel YCTOMYMBOTO pa3BUTHSI YEJIOBEUYECTBA;

paclIMpeHue ONbITa ACATEIBHOCTA 3KOJOTMYECKOW HANpPaBICHHOCTH Ha
OCHOBE MMEIOUIUXCA 3HAaHUH MO (pU3UKe.

HEHHOCTH HAYYHOI'0 NO3HAHHUA:

c(hOopMHPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (PU3UUECKON HAYKHU;

OCO3HAaHHME IIEHHOCTH HAy4YHOHU AESTEIbHOCTH, TOTOBHOCTH B IPOIECCE
n3yuyeHus: (U3UKH OCYIIECTBISATh MPOEKTHYIO U HCCIEI0BATEIbCKYIO
NeSITENHbHOCTh HHANBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUSA
Ba3oBble Jornueckue JelcTBUA:

CaMOCTOATENbHO  (DOpMYNIHpOBaTH U AKTyaJU3UpOBaTh MpoOiemy,
paccMarpuBaTh €€ BCECTOPOHHE;

ONPEACHATh LEIU ACATENbHOCTH, 3a/JaBaTh IApaMETPbl U KPUTEPUU HX
JIOCTUKEHUS,

BBISBIIAITh 3aKOHOMEPHOCTM H NPOTHUBOPEUYHMS B PacCMaTpUBAEMBbIX
(bU3HUCCKUX SIBICHUSIX;

pa3pabarbiBaTh IUIaH PEIICHUS TMPOOJIEMBI ¢ YUETOM aHAIN3a UMEIOITUXCS
MaTepUAIBHBIX U HEMATEPUAJIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JE€SITEIBHOCTh, OLIEHUBAaTh COOTBETCTBUE
pPEe3yABTaTOB LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUN AEATEIBHOCTH;
KOOPJAMHHUPOBATh H  BBHIMIONHATH pPabOTy B  YCJIOBHUSIX PEabHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOCHCTBUS;

pa3BUBaTh KPEaTMBHOE MBIIUICHHUE MPU PEIICHUU KU3HEHHBIX MPOOJIEM.

Ba3oBble nccienoBarejbCcKHue TeHCTBUA:

BJIJICTh HAYYHOW TEPMUHOJIOTHECH, KIIFOYCBBIMH TOHATHSIMH U METOIAMHU
busznuecKon HayKH;



BJIaJI€Th HaBBIKaMU y4eOHO-HCCIIeI0BATEIhCKOM U MOPOEKTHOU
NESTENBbHOCTH B 00JMAacCTH (U3HMKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY TIOMCKY METOAOB pelieHus 3a1ad  (U3n4eCKOro
COJIepKaHUs, MPUMEHEHUIO PAa3TMYHBIX METO/IOB MO3HAHUS;

BJIAJETh BUJAMU JEATEIBHOCTH MO IMOJIYYEHHIO HOBOTO 3HAHUS, €ro
MHTEPIPETALUU, TPEOOPA30BAHUIO U TPUMEHEHUIO B PA3IUYHBIX YUEOHBIX
CUTyaIUsX, B TOM YHCJIC TPHU CO3JaHUMU YUE€OHBIX MPOEKTOB B OOJACTH
buzuKy;

BBIABIISITh MIPUUYUHHO-CJIEICTBEHHBIE CBSI3M M aKTyaJU3UPOBATH 3a/auy,
BBIIBUTaTh TUINOTE3y €€ PEIIeHUs, HaxOAUThb apryMeHThl JJId
JI0Ka3aTeNIbCTBA CBOMX YTBEPIXKICHUH, 3a/laBaTh MapaMeTphl U KPUTEPUU
pelieHus;

aHAJM3UPOBATh TMOJYUYECHHbIE B XOJA€ pEUICHUS 3aJayd Pe3yJbTarThl,
KPUTHUYECKH OLEHUBATh UX JI0CTOBEPHOCTbH, IPOTHO3UPOBATh U3MEHEHUE B
HOBBIX YCIIOBUSX;

CTaBUTh W (GOPMYIUpOBAaTh COOCTBEHHBIE 3a/laud B 00pa3oBaTEbHOU
NESATENIbHOCTH, B TOM YHUCJIE TIPU U3yYeHUU (DU3UKHU;

JlaBaTh OIICHKY HOBBIM CUTYAIUsIM, OTICHUBATh MPUOOPETEHHBIN OIIBIT;
YMETh TIEPEHOCUTh 3HAaHWS TI0 (U3UKE B TMPAKTUYECKYIO O00JacTh
KUZHENIEATEITbHOCTH;

yYMETh UHTETPUPOBAThH 3HAHUS U3 PAa3HBIX MPEIMETHBIX 001acTel;
BBIJIBUTaTh HOBBIE UJIEH, ITPEJiaraTh OpUTMHAIbHBIC TIOAXOIbI U PEIICHUS;
CTaBUTH MPOOIEMBI U 3aJ1a4H, JOITYCKAIOIINE AIETEPHATUBHBIC PEIICHMS.

Pabora ¢ undgopmanmeii:

BJIJIETh HABBIKAMU MOJY4YEHUS MHPOpPMALMUU (PUIUUYECKOTO COACPIKAHUS
U3 UCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOSITEIBHO OCYIIECTBISTH IMOUCK,
aHaJIu3, CHCTEMATU3ALMI0 M WHTEPHPETALHI0 HHPOpPMALUU PpPa3InYHBIX
BUOB U (hOPM IIPECTABICHUS;

OLIEHMBATh JIOCTOBEPHOCTh HH(OpPMaLUY;

UCIOJIb30BaTh CPEACTBA HMH(DOPMALMOHHBIX W KOMMYHHKAI[MOHHBIX
TEXHOJIOTMH B  PEUIEHMHM  KOTHUTHBHBIX, KOMMYHHUKAaTHUBHBIX U
OpraHU3allMOHHBIX 3aJa4 C COOMOAeHUEM TpeOOBaHUK 3PrOHOMMKH,
TEXHUKH O€30MacHOCTH, TUTHUEHBI, pecypcocOepeXeHUs, MPaBOBBIX U
ATUYECKUX HOPM, HOPM MH(OPMAIIMOHHOMN 0€3011aCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOIO CONIEpkKaHUS B PA3NUUYHBIX (opMarax c
y4€TOM Ha3Hau€HUd HHPOpMALUMU U LEJNEBOM ayAMTOPUH, BBIOMpas
ONTUMAJbHYIO (POPMY MpEACTABICHUS U BU3yaTU3allUH.

KoMMyHMKAaTHBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUS:



OCYIIECTBIISATh OOIIEHHME Ha Yypokax (U3MKH U BO BHEYPOUHOU
JESITEIbHOCTH;

pacmo3HaBaTh MPEANOCHIIKA KOH(PIUKTHBIX CHTyallUd M CMATYaTh
KOH(DITUKTHI;

pa3BEPHYTO W JIOTUYHO HM3JaraTh CBOIO TOUKY 3PEHHS C HCIIOJIb30BAHUEM
A3BIKOBBIX CPE/ICTB;

MOHUMATh W UCIIOJ30BaTh MPEUMYIIECTBA KOMAHIHON W WHINBUIYATbHON
pabdoThI;

BBIOMpATh TEMAaTUKy W METOABl COBMECTHBIX ACUCTBUN C y4ETOM OOIIMX
MHTEPECOB ¥ BO3MOXKHOCTEH KaXkJI0TO WiIeHa KOJUIEKTHUBA;

OPUHMMATh LEJIH COBMECTHOM JEATEIbHOCTH, OpraHU30BbIBATh U
KOOPJIMHHUPOBATh JEHCTBUS TIO €€ JIOCTHIKEHHUIO: COCTaBIsATh IIJIaH
NEHCTBUM, paclpeiessiTh POJIM C YYETOM MHEHUI YYaCTHHKOB, OOCYKIaTh
pe3ynbTaThl COBMECTHOM paboThI;

OLICHMBaTh KayeCTBO CBOEr0 BKJIA/Ja M KaXJOr0 y4aCTHUKAa KOMaH[bl B
001U pe3ynbTaT 1o pa3padOoTaHHBIM KPUTEPUSIM;

npejyiaraTb HOBBIE TMPOEKTHI, OIEHUBATh WACH C TO3UIWKA HOBH3HBHI,
OPUTHHAILHOCTH, TPAKTHYECKON 3HAYMMOCTH;

OCYIIECTBIIATh TO3UTUBHOE CTPATETHYECKOE IOBEACHHE B PA3IUYHBIX
CUTyallUsiX,  MpOSABIATH  TBOPYECTBO U BOOOpakeHHE,  OBIThH
UHUIMATHBHBIM.

PerynsiTuBHBIC YHHMBEpPCaIbHbIe y4eOHbIE 1eiiCTBUA
Camoopranusanus:

CaMOCTOATENIBHO ~ OCYIIECTBIISITh I103HABATEIBHYIO JIESITEIBHOCTh B
oOmact (U3UKM U AaCTPOHOMHUHU, BBISIBISTH MPOOJIEMBbI, CTAaBUTh U
dbopMynpoBaTh COOCTBEHHBIE 3a]1a4H;

CaMOCTOSITENIBHO COCTABJIATH IUIAH PEIICHHS] PACUETHBIX M Ka4E€CTBEHHBIX
3aja4, TUIAaH BBIIOJIHEHUS MPAKTHUYECKOH paboThl C y4ETOM UMEIOUINXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH 1 MPEATIOUTEHHUIA;

JaBaTh OLIEHKY HOBBIM CUTYaLlHsIM;

pacHIMPATh paAMKH YYEOHOIO ITPEeIMETAa Ha OCHOBE JIMUHBIX MPEANOYTEHHI;
JenaTh OCO3HAHHBIA BBIOOP, apryMEHTHPOBaTh €ro, Oparb Ha cebs
OTBETCTBEHHOCTb 34 PEILCHHUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

croco0CTBOBaTh (POPMUPOBAHUIO M MPOSBICHUIO SPYIUMLUUA B 00JIacTU
(U3KKHK, MOCTOSIHHO MOBBIIIATH CBOM 00pa3oBaTeNbHbIA U KYyJIbTYPHBIN
YPOBEHB.

CaMOKOHTpOJIB, AMOLMOHAJILHBIN NHTEJJIEKT:



JlaBaTh OLICHKY HOBBIM CHUTYalMsIM, BHOCUTb KOPPEKTUBHI B AEATEIbHOCTb,
OIICHUBATh COOTBETCTBUE PE3YJIHTATOB LETISIM;

BJIAJCTh HAaBbIKAMHM IIO3HABATEJILHOM peQIeKCUu KaKk OCO3HaHUS
COBEPIIAEMBIX JAEHUCTBUUA U MBICIUTENIBHBIX MPOLECCOB, UX PE3YJIBTATOB U
OCHOBaHUM;

UCIIONIB30BaTh TPUEMBI  pedUIeKCUU IS OLICHKU CHTyalluW, BBIOOpa
BEPHOTO PEIICHUS;

YMETh OLCHMBAaTh PUCKH U CBOEBPEMEHHO IMPUHUMATH PEMIEHUS MO UX
CHIDKCHUIO;

MIPUHUMAaTh MOTHBBI M apryMEHTBl JAPYTUX IIPU AHAIU3E PE3YJIbTAaTOB
JIeSITEILHOCTH;

IpUHUMATH ce0s1, TOHMMAsi CBOM HEOCTAaTKU U IOCTOMHCTBA,

NPUHUMATh MOTHBBI M APTYMEHTHI APYTMX MPH AHAIU3E PE3YJIbTATOB
JIEATEIIbHOCTH,

IIpU3HABaTh CBOE IIPaBO M IIPABO JAPYTHX HA OIITHOKH.

B mporecce nocTmkeHUS JTUYHOCTHBIX PE3YNIBTATOB OCBOCHHS MPOTPAMMBI T10
bu3uke a8 YpoBHS cpeAHero oOmero o0pa3oBaHHMs Yy 00ydaroIIMXCs

COBEpIIICHCTBYETCS MOIMOHATbHBIH WUHTEIUICKT, MIPE/IIoJIaratoui
c(hopMHUPOBAHHOCTb:
e CaMOCO3HAHHWS,  BKJIIOYAMOIIETO  CIHOCOOHOCTh  IMOHMMATh  CBOE

AMOIIMOHAIILHOE COCTOSIHME, BUJIETh HANPABIICHUS Pa3BUTHUSI COOCTBEHHOM
AMOLIMOHAIILHOM c(epbl, ObITh YBEPEHHBIM B ce0€;

CaMOPETYJIUPOBAHUS, BKIIOYAIOLIET0 CAaMOKOHTPOJIb, YMEHUE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IOBEICHHME, CIIOCOOHOCTH aJalTHUPOBAThCS K
AMOLIMOHAJIBHBIM HM3MEHEHUSM U TPOSIBIATH TMOKOCTh, OBITH OTKPHITHIM
HOBOMY;

BHYTPEHHEN MOTHBALIMM, BKIIOYAIOIIEH CTPEMIIEHUE K JOCTHKEHUIO LIEIN
U YCIIEXY, ONTUMHU3M, WHULIMATUBHOCTh, YMEHUE JNEHCTBOBAThb, UCXOAS U3
CBOMX BO3MOKHOCTEH;

SMIATUH, BKJIIOYAIOUIE CHOCOOHOCTh IOHUMAarTh SMOLMOHAIBHOE
COCTOSIHUE JpPYrHX, YYMUTHIBaTh €ro MpHU OCYIIECTBICHUH OOIICHMS,
CIOCOOHOCTh K COUYBCTBHIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX  HABBIKOB, BKJIIOYAIOIIUX  CIIOCOOHOCTH  BBICTPAaUBATh
OTHOILEHUSI C JPYTUMHU JIIOAbMH, 3a00TUTHCS, MPOSBIATH HHTEPEC U
paspemiath KOH(IUKTHI.

[NPEAMETHDBIE PE3VJIBTATEI



K xonmy oOyuenuss B 10 knacce mipeMETHBIE pPe3yNibTaThl Ha YIIIyOIEHHOM
YPOBHE JIOJIKHBI OTPaKaTh CHOPMUPOBAHHOCTD Yy O0YHAIOLIUXCS YMEHUM:

NOHUMAaTh poib (U3UKHM B  SKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
HKOJIOTHYECKOM, COIMATbHOM U OSTUYECKOM cdepax [IesTEIbHOCTH
YeJI0BeKa, POJIb U MECTO (PU3MKU B COBPEMEHHON HAyYHOUN KapTHHE MHPA,
3HAYEHUE OIUCATEIbHOM, CHUCTEMaTU3UPYIOIIEH, OOBSCHUTEIBLHON U
MPOTHOCTHYECKOW  (PyHKIMHA  (U3MYECKOH TEOopUuM — MEXaHUKH,
MOJIEKYJISIPHOM (DU3UKH M TEPMOAMHAMHUKH, POJIb (PU3UUYECKOW TEOpUU B
(dbopMUpOBaHUM MpEACTABICHUHN 0 GU3NYECKON KapTHHE MUPA;

paznuyarh yCJIOBHUS TNPUMEHUMOCTH MoneNel (PU3MUEeCKuX Tel W
IPOLIECCOB (SIBJICHUI): HWHEpIMalbHas CUCTEMa OTCYETa, aOCONIOTHO
TBEPAOE TEJNO, MarepuajgbHas TOYKa, pPABHOYCKOPEHHOE JBUKEHHE,
CBOOOJIHOE TajJeHue, aOCoNMOTHO Yyrpyras jAedopmanus, aOCOTOTHO
yIpyroe u adCOJIIOTHO HEYNPYroe CTOJIKHOBEHUS, MOJAEIIN Ta3a, )KUJIKOCTH
U TBEPAOTO (KPUCTAJUITMYECKOTO) Tela, UealbHbIM ra3, TOUCYHBIA 3apsi,
OJTHOPOJHOE AIIEKTPUYECKOE TIOJIE;

paziuuarh ycioBUsl (TpaHMIlbl, OOJACTH) MPUMEHUMOCTH (PU3MUECKUX
3aKOHOB, MOHMMAaTh BCEOOMIMI XapakTep (yHIaMEHTAIbHBIX 3aKOHOB U
OTPAaHUYEHHOCTH UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBaTh U OOBSICHATH MEXaHWYECKHE TMPOIECChl U SIBICHMUS,
UCIIOJIb3YSl OCHOBHBIE MOJOXKEHUS U 3aKOHBI MEXAHUKHU (OTHOCHUTEIIbHOCTD
MEXaHUYECKOTO JBWKEHHS, (POpMyibl KHUHEMATUKH PaBHOYCKOPEHHOIO
IBWKEHUS, npeoOpa3zoBaHus [amunes uisi CKOPOCTH M NEPEMEILCHHS,
3akoHbl HbBIOTOHA, NOPUHUUI ~ OTHOCUTENBHOCTH [l anmuies, 3aKoH
BCEMUPHOIO TATOTEHUS, 3aKOHBI COXPAHEHUSI UMIYJIbCAa U MEXaHUYECKON
SHEPruu, CBS3b PAOOTHl CWJIBI C WU3MEHEHHEM MEXaHWYECKOW 3HEepruu,
YCIOBHSI paBHOBECHs] TBEPAOrO Tejla), MPU HTOM HCIOJIb30BATh
MaTeMaTu4yecKoe BbIpaKEHUE 3aKOHOB, YKa3bIBaTh yCJIOBUSA
OPUMEHUMOCTH (PU3MUECKUX 3aKOHOB: NpeoOpa3oBanuii ['anues, BToporo
U TPEThEro 3akoHOB HBIOTOHA, 3aKOHOB COXpaHEHUsS HWMIYJIbCa U
MEXaHUYECKON YHEPTuH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHAJIU3UPOBATh U OOBSACHATH TEIUIOBBIE MPOLECCHl U SBJICHUS, UCIIONIb3YS
ocHoBHBbIe monoxkeHUsT MKT u 3akoHBI MONEKYJISIpHOW (PU3UKU U
TEPMOAMHAMUKHA (CBA3b JABJICHHUS HWJCAJBHOTO Ta3a CO CpeaHeu
KUHETUYECKOM HHEpruer TEeIJIOBOrO JIBMXKEHUS M KOHIIEHTpAlMEeH ero
MOJIEKYJ, CBSA3b TEMIIEpaTypbl BEIIECTBA CO CpPEIHEH KHHETUYECKOU
SHEPruer TEIJIOBOrO JIBH)KEHHS €r0 YaCTHI, CBS3b JABJICHUS UACATbHOTO
raza ¢ KOHICHTpalMel MOJIEKYJ M €ro TEMIIEpaTypoi, YpaBHECHHUE
MenneneeBa—Knaneiipona, mepBblid 3aKOH TEPMOJMHAMUKH, 3aKOH



COXPAaHEHHS HPHEPTUU B TEIUIOBBIX IMPOIIECCaX), MPU ITOM HCIOIb30BaTh
MaTEMaTU4YECKOe BBIpAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBUS
PUMEHUMOCTH ypaBHeHUsI MeHnieneeBa—KnanelipoHa;

aHAM3UPOBATh U OOBSCHSITH DJICKTPUUECKUE SIBICHUS, HCIOIb3Ys
OCHOBHBIC TOJIOKEHUS U 3aKOHBI 3JICKTPOJUHAMHKU (3aKOH COXpPAHEHUS
AIEKTPUUYECKOTO 3apsaa, 3aKOH Kynona, NOTEHIMAJIbHOCTD
ANEKTPOCTATUYECKOTO TOJsl, MPUHIUI CYNEPHO3UIMUA AJIEKTPUUECKUX
MOJIEN, MPU ATOM YKa3blBass YCIOBUS NMPUMEHUMOCTH 3akoHa Kynona, a
TaKKe MPAKTUYECKU Ba)KHBIE COOTHOIICHMS: 3aKoHbl OMma Jig ydacTka
HeNMu W JUIsL 3aMKHYTOM SJIEKTpUYECcKOW nenu, 3akoH Jlxoyns—Jlenua,
npasuia Kupxroda, 3akonsr @apanes A1 31eKTpoiIn3a);

OMUCHIBaTh (PU3NUYECKHE TMPOLECChl M SBICHUS, HUCMOJB3YS BEIUYUHBI:
MEPEMENIECHHE, CKOPOCTh, YCKOPEHHUE, UMITYJIBC TEJIA U CUCTEMBI TEN, CUJIA,
MOMEHT CHJIbl, JaBJICHUE, I[IOTCHIMAJbHAs JHEPrusi, KUHETHUYECKAsS
SHEPrUs, MEXaHW4YecKash HHeprus, paboTa CWIbI, HEHTPOCTPEMHUTEIbHOE
YCKOPEHHE, CHJIa TSKECTH, CHJIa YIOPYTOCTH, CUia TPEHUS, MOLIHOCTb,
SHEPrusi B3aUMOJCHCTBHUS Teja C 3eMIEd BOMM3M €€ TOBEPXHOCTH,
SHEPrus ymOpyrol aedopMand TPYKUHBI, KOJIMYECTBO TEIJIOTHI,
abcoiroTHasl TeMreparypa Teja, paboTa B TEpMOIWHAMUKE, BHYTPEHHSS
SHEPrus WUJEaTbHOTO OJHOATOMHOIO rasa, paboTa uAealbHOro Trasa,
OTHOCUTEJIbHAA BIaXHOCTh Bo3ayxa, KIIJI wuaeanbHOro TEMIOBOTO
JIBUTATEIIS; DJIEKTPUUECKOE T0JIE, HAMPSKEHHOCTh 3JIEKTPUUYECKOTO OIS,
HANpsDKEHHOCTh TOJISI TOYEYHOIO 3aps/ia WM 3apsDKEHHOrO Iiapa B
BAKyyME U B JWBJIEKTPUKE, MOTECHUHUAI 3JIEKTPOCTATUYECKOTO MOJIs,
Pa3HOCTh MOTEHIMAJIOB, AIEKTPOJBHKYILAS CHIIA, CUJIA TOKA, HAIIPSIKEHUE,
MOIIHOCTh TOKa, »JJEKTpUYECKas EMKOCTh IUIOCKOTO KOHJAEHCATOpa,
COINPOTUBIICHUE YYACTKAa LEMNU C IOCIEI0BATEIbHBIM U TMapaieIbHbIM
COCIMHEHUEM PE3UCTOPOB, SHEPTUS AIEKTPUUECKOIO MOJIs1 KOHIEHCATOPa;
OOBSICHATH ~ OCOOCHHOCTH  TPOTEKaHUS  (U3HUECKUX  SBIICHUIA:
MEXaHUYECKOE JBWKEHHE, TEIUIOBOE [BM)KCHME YAaCTHL BEILIECTBA,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE JBWkeHUE, nuddys3us, ucnapeHue,
KUIICHUE U KOHJICHCAIUS, TUIABJICHUE U KPUCTAIM3alKsl, HAITPABICHHOCTh
TEIUIONIEPENAYH, MIEKTPU3ALUSA TEJl, IKBUIIOTCHIIMAIBHOCTh MOBEPXHOCTHU
3apsHKEHHOTO MPOBOJAHUKA;

IIPOBOJIUTH UCCIIEAOBAHUE 3aBUCUMOCTH OJTHOW (PU3UYECKON BEIUYUHBI OT
OPYrol €  HCIOJB30BAHUEM  IMPSAMBIX  M3MEPEHHM, TMpPH  ITOM
KOHCTPYUPOBAaTh YCTAaHOBKY, (DUKCHPOBATh pE3YJIbTaThl MOTYYCHHOU
3aBUCUMOCTH (U3MUECKUX BEIMYUH B BUAE TpadukoB c yu€ToM



a0COJIOTHBIX MOTPEIIHOCTEN U3MEPEHUH, JIeIaTh BBIBOBI IO pe3ysibTaTaM
UCCIIEI0BAHMS,

POBOJIUTh KOCBEHHBIE HU3MEPEHUS (PU3MYECKUX BEIWYUH, MPU STOM
BBIOMPATh ONTHUMAJIbHBIA METOJl U3MEPEHUs, OLEHUBATh aOCONIOTHBIE U
OTHOCHTEJIBHBIE TTOIPELTHOCTH MPSIMBIX U KOCBEHHBIX H3MEPECHUM;
IIPOBOAUTH OIIBITHI IO ITPOBEPKE IPEII0KEHHON TUIIOTE3bl: IUIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAJILHYIO YCTAaHOBKY, aHAJIU3UPOBATh
IIOJIyYEHHBIE PE3YJNbTaThl M J€JaTh BBIBOJ O CTaTyce IPEMIOKEHHON
TUIIOTE3BI;

coOiofaTh npaBuia 0€30MacHOro Tpy/a MpU NPOBEICHNN UCCIIEIOBaHUN B

paMKax yueOHOTO IKCTIICPUMEHTA, NpaKTUKyMa H
y4eOHO-HUCCIIe0BATEIbCKOM u IPOEKTHOM JESITEIbHOCTH C
WCIIOJb30BAaHUEM  HM3MEPUTENBHBIX  YCTPOHCTB W J1JaOOPaTOpHOTO
000pyIOBaHUS;

pemarbs pacy€THbIC 3aJa4yd C SBHO 3aJaHHOM M HESABHO 3aJaHHOM
du3nuecko MOJIETbI0: Ha OCHOBAHMM aHalIW3a YCJIOBHS OOOCHOBBIBATH
BbIOOp (pu3Myeckoil MozenH, OTBeyawlle TpeOOBaHUSAM  3aJauu,
NPUMEHATH  (OPMYNBI, 3aKOHBI, 3aKOHOMEPHOCTH M  IOCTYJATHI
(¢u3nyeckux Teopuidl MNpPHU HUCHOJIB30BAaHMM MaTeMaTHUYECKHMX METOJ0B
peuieHus 3aaa4, MPOBOANTh PACYETHI HA OCHOBAHUH MMEIOLIUXCS JaHHBIX,
aHAJIM3UPOBATh PE3YIbTATHl U KOPPEKTUPOBATH METO/IbI PELIECHUS C YUETOM
MOJIYYEHHBIX PE3YJIbTaTOB;

pemarb KauyeCTBEHHbIE 3aJaud, TpeOylollue INPUMEHEHHsS 3HaHUU W3
pa3HBIX pa3/esoB Kypca (pU3MKH, a TaKKe MHTETPALUU 3HAHUHN U3 APYTUX
IPEAMETOB E€CTECTBEHHO-HAYYHOIO LHMKJA: BBICTPAWBaTh JIOTUYECKYIO
LENOYKY PacCy>KJIEHUM ¢ OMOPOM HA U3yYEHHbIE 3aKOHBI, 3AKOHOMEPHOCTHU
U (pU3UYECKUE SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUA I OOBSICHEHHS OCHOBHBIX
OPUHLUIIOB pabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOHUCTB
Y TEXHOJIOTHYECKHX MPOLECCOB;

OPUBOJUTH  MPUMEPBl  BKJIaJa  POCCHUICKUX MU 3apyOexHBIX
y4€HBIX-(OU3UKOB B pa3BUTHE HAayKd, B OOBSCHEHHUE MPOIIECCOB
OKpPY’KaroLIEro MUpPa, B pa3BUTHE TEXHUKHU U TEXHOJIOTUIA;

aHAJIM3UPOBATh U OIEHWBATH MOCIEACTBUS OBITOBOW M MPOU3BOICTBEHHON
JESTENbHOCTH YEJIOBEKa, CBA3aHHOM ¢ (U3MYECKMMHU IIpolieccamu, ¢
MO3UITUHI IKOJIOTUUYECKONU 0€30MacCHOCTH, MPEACTABICHUM O PalliOHATILHOM
MIPUPOAOIIOJIB30BAHUH, @ TAK)KE PasyMHOM HCIOJb30BAHUM JOCTHKEHUN
HAayKM M TEXHOJIOTMM JUI1 JajJbHEHIIEro pPa3BUTHS YEIOBEYECKOIO
00I1IeCTBa;



NPUMEHSTh Pa3IndHble CHOCOOBI padoThl ¢ MHGOpManue HU3NIECKOTO
COAEpX aHUsl C HCIOJb30BAaHUEM COBPEMEHHBIX HMH(POPMALMOHHBIX
TEXHOJIOTUH, MPH ITOM HCIOJIH30BaTh COBPEMEHHBbIE HMH(DOPMAIMOHHBIC
TEXHOJIOTUW JJISl TIOMCKA, IMepepadOTKU W TPEABbABICHHUS Y4eOHOU U
HAy4YHO-TIOMYJISIPHON MH(pOpMAaIMH, CTPYKTYpPUPOBAaHUS U UHTEPIpPETALUU
UHpOpMAIK, MOJYyYEHHOM W3 pa3iIMYHbIX HCTOYHUKOB, KPUTHYECKHU
aHAIM3WPOBATh  TOAy4aemMyro  WHPOpMAIMI0 H  OICHUBATh €&
JOCTOBEPHOCTh KaK HAa OCHOBE HMMEIOIIMXCS 3HAHHWM, TaK M Ha OCHOBE
aHaJIM3a UCTOYHHKA MH(POPMALINK;

HPOSIBIISATD OpraHU3alOHHBIC U N03HaBaTeIbHbIC YMEHHUS
CaMOCTOSITEJIBHOTO ~ MPUOOPETEHUsT HOBBIX 3HAaHMM B  IpolEecce
BBITIOJTHEHUS TPOEKTHBIX U Y4EOHO-HCCIIET0BATENBCKUX PadoT;

paboTarb B TpyIIE C HCHOTHEHHEM pPa3jINYHBIX COIHMAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYIIIbI, PAIMOHAIBHO PACHPEICNIATh AeATEIbHOCTD
B HECTAHJAPTHBIX CUTYyalUsX, a/leKBaTHO OLIEHWBATh BKJAJ KaXKIOrO M3
YYaCTHHUKOB I'pyMIIbl B pELICHUE pacCMaTpUBaeMoOn IpOOIEMBI;

OPOSIBIISATh MOTUBALIMIO K Oynylied mpodeccuoHalbHON AESITeIbHOCTH 1O
CHEIHATBHOCTIM (PU3UKO-TEXHUIECKOTO PO,

K xonmy oOydenuss B Il Kaacce mpeaMeTHBIE pe3yibTaThl Ha YIIyOJIEHHOM
YPOBHE JOJKHBI OTpaxaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIUXCST YMEHUM:

MOHUMATh POJIb (UMK B  DKOHOMHYECKOW, TEXHOJOTUYECKOM,
COIIMAJIBHON U ATUYECKOUN cdepax AesTEIBHOCTH YeJIOBEKa, POJib U MECTO
Gu3MKKM B COBPEMEHHON Hay4YHOW KapTMHE MHUpA, POJIb aCTPOHOMHUHU B
IIPAKTUYECKOU NEATENBHOCTH YeJIOBEKa 151 JAJIbHENIIEM
HAy4YHO-TEXHUYECKOM pa3BUTHUH, 3HAUYCHUE ONUCATENIbHOM,
CUCTEMATH3UPYIOINIEH, OOBSCHUTEILHOM U MPOTHOCTUYECKON (YHKITUN
duznuecKkol TEOpUU — DIJICKTPOJWHAMUKH, CIEHUAIBHON TEOpUHU
OTHOCUTEILHOCTH, KBAaHTOBOW (DU3MKU, pOJIb (PU3NUECKOH Teopuu B
dbopMUpPOBaHUU TPEACTaBICHUM O (U3UYECKON KapTUHE MHUpa, MECTO
¢usnueckoll  KapTUHBI ~MHUpa B OOIMEM  psAay  COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEICTABICHUN O IPUPO/IE;

paznuyarh yCJIOBHUS TMPUMEHUMOCTH Mojeled (PuU3MUecKux Tel W
MPOIIECCOB  (SIBICHMI): OJHOPOAHOE DJICKTPUUYECKOE U  OJHOPOIHOE
MarHuTHOE MOJisl, TAPMOHUYECKHUE KOJIeOaHMs, MATEMAaTUUECKU MasTHUK,
WJICAbHBIA TPY>KUHHBIA MasiTHUK, TAPMOHUYECKHE BOJIHBI, HJICAJIbHBIN
KoJIeOaTenbHbIN KOHTYp, TOHKasl JTUH3a, MOJIEJIEH aToMa, aTOMHOTO sJipa U
KBaHTOBOI MOJIETIN CBETA;



paziauuaTh yCIOBUS (TpaHULbI, OOJACTH) MPUMEHMMOCTH (PU3HUECKHUX
3aKOHOB, TIOHMMAaTh BCeOOHIMI XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB U
OrpaHUYEHHOCTb MCMOIb30BAHUS YACTHBIX 3aKOHOB;

aHAJIU3UPOBAaTh U OOBACHATH AIIEKTPOMArHUTHBIE MPOLECCHl U SBJICHUA,
UCIIOJIb3YSl OCHOBHBIE IIOJIOKEHHWS U 3aKOHBl JJIEKTPOJAMHAMHMKU U
CIEHUAIIBHOM  TEOpPUM  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHUs
AIIEKTpUYECKOTO 3apsna, cuia Awmmepa, cwia JlopeHua, 3akoH
ANEKTPOMATHUTHOM  MHAYKOMHM, npaBuwino  Jlenma, cBa3p  OJIC
CaMOMHAYKIIMM B D3JEMEHTE JJEKTPUYECKOW ILEeNHu CO CKOPOCTBIO
U3MEHEHHMsI  CWJIBl  TOKAa,  IOCTYJAaTbl  CHEUUAJIbHOM  TEOpUH
OTHOCUTEJIbHOCTH DUHIITEHHA);

aHAJIM3UPOBATh U OOBACHITH KBAHTOBBIE MPOLECCHI U SIBJICHUS, UCIIONb3YS
MOJIOKEHUS ~ KBAaHTOBOM  (u3MKM  (ypaBHEHME  OHHIITEHHA  AJA
dororddexra, mepBbIi W BTOpod ToCTynartel bopa, mpuHIUI
COOTHOIIICHUSI HeompenenéHHocTe [eif3enOepra, 3aKOHBI COXpaHEHUS
3apsiIOBOTO U MAacCOBOTO YHUCENl M DHEPTUM B SICPHBIX PEAKLIUSIX, 3aKOH
PaIMOaKTUBHOTO pacnajia);

OMHUCHIBaTh (PU3MUECKUE TMPOIECCHl W SIBICHHS, HCIONb3YS BEIUYHHBI:
HaNpsHDKEHHOCTh 3JIEKTPUYECKOTO IMOJISI, MOTEHIUAN JIEKTPOCTaTUHIECKOTO
NOJIs, PAa3HOCTh MOTEHLMAJNOB, JJIEKTPOABIKYIIAs CHJIA, WHIYKIHS
MarHUTHOTO TIOJISl, MAarHUTHBIM MOTOK, cuia AMIiepa, UHIYKTUBHOCTb,
ANIEKTPOABMKYIIASL CUJIa CAMOMHAYKIHMH, SHEPIHsT MAarHUTHOIO IOJIS
MIPOBOAHUKA C TOKOM, PEISATUBUCTCKUM UMITYJIbC, IIOJHAS DHEPrus,
SHEpPrusi MOKOs CBOOOIHOM 4YacTHIBl, 3HEPTUs W HUMIYIbC (OTOHA,
MacCOBO€ YHUCJIO U 3apsi] Siapa, SHEPTU CBI3H SAPa;

OOBSICHATh ~ OCOOEHHOCTH  NPOTEKaHUs  (U3HYECKUX  SBIICHUM:
AIIEKTPOMArHUTHAsI MHIYKIHUS, CAMOMHAYKIUS, pe30HAHC, UHTEep(hepeHIus
BOJIH, Judpakuus, AUCIEpPCHs, TOJHOE BHYTPEHHEE OTpakKeHUE,
dorosnexkrpuueckuit ddpdext (dbortorddexr), ampda- m Oera-pacmambi
anep, raMMa-u3iydeHue sjuep, (pU3uyeckue MPHUHIMIBI CHEKTPaTbHOTO
aHaiu3a u paboThl Ja3epa;

ONpEAENATh HaNpaBI€HWE WHAYKIMM MarHUTHOTO IOJII IPOBOAHMKA C
TOKOM, CHJIbl Amniepa u cuiibl JIopeHna;

CTPOUTH U300paKeHUE, CO3/IaBaeMOe INIOCKUM 3€pKaJIoM, TOHKOW JIMH30M,
U PACCUUTHIBATH €TI0 XapaKTEPUCTUKH;

MPUMEHATh OCHOBOIIOJIATaIOIIME ACTPOHOMUYECKHUE MOHATUSA, TEOPUU U
3aKOHBl [ aHanu3a ¢ OOBSCHEHHS (PU3NYECKUX TMPOIIECCOB,
OPOUCXONAIINX B 3BE3/1aX, B 3BE3JAHBIX CHUCTEMAX, B MEKIAIAKTUYECKOU
cpelie; IBMKEHUSI HeOeCHBIX TeJ, IBOIOIUY 3BE3/1 U BeeneHHol;



OPOBOJUTH MCCIENOBAaHUE 3aBUCUMOCTEH (U3NYECKUX BEJIMYUH C
UCTIOJIb30BaHUEM MPSIMBIX H3MEPEHUH, MPH ATOM KOHCTPYHPOBAThH
YCTaHOBKY, (UKCUPOBaTh pe3yJdbTaTbl TOJYYECHHOH 3aBUCHUMOCTHU
¢u3nyeckux BETUYMH B BHAE TpaduKoB C YYETOM aOCOIMIOTHBIX
NOTPEIIHOCTe  M3MepeHuil, Jenarb  BbIBOJABI IO  pe3yjibraTraM
MCCIICIOBAHNUS;

NPOBOJUTh KOCBCHHBIE HW3MEPEHHsS] (U3MUYECKUX BEIWYMH, TMPH ITOM
BBIOMpATh ONMTUMAJIBHBIA METOA W3MEPEHHS, OIEHUBATh AOCONIOTHBIE U
OTHOCHTEJbHBIE MOTPEIIHOCTHU MPSMBIX U KOCBEHHBIX U3MEPEHHUI;
IPOBOJIUTH ONBITHI MO MPOBEPKE MPEATOKEHHON TMIIOTE3bI: MIIAHUPOBATh
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIBHYIO YCTaHOBKY, aHAIM3HPOBAThH
MOJyYeHHBIE pEe3yJabTaThl W JeJaTh BBIBOJ O CTaTyce MPENIOKEHHON
THITOTE3HI,

OIUCHIBAaTh METObI OTYUYEHHUS HAyUYHBIX aCTPOHOMUYECKUX 3HAHUIA;
coOiofath npaBuia 0€30MacHOro Tpyza Mpu NPOBEIECHNUN UCCIIEI0OBaHUN B
paMKax y4eOHOTO HKCTIEPUMEHTA, NpaKkTUKyMa u
yueOHO-HCCIe0BaTEIbCKOM u MIPOEKTHOM AESITeTbHOCTH C
WCIIONb30BaHMEM  HM3MEPUTENBHBIX  YCTPOHCTB W JaOOPaTOpHOTO
000pyIOBaHUS;

pemiatb pacuy€THbIE 3aJa4d C SBHO 3aJlaHHOM M HESBHO 3a/IaHHOU
¢u3nyeckol MOJAETBIO: HA OCHOBAHMM AaHANIHM3a YCJIOBUS BHIOMpATh
¢usndyeckre MoOIENH, OTBEYAIOIIHE TPEeOOBAHMUAM 3aJadd, MPUMEHSTH
(GopMyInbl, 3aKOHBI, 3aKOHOMEPHOCTH W TMOCTYNAThl (PU3UUECKUX TEOpUid
OpU  HKCIOJB30BAaHUM MaTeMaTHMYECKMX METOJOB pEIIeHUs 3ajad,
HPOBOANUTH PACUYETHl HA OCHOBAHUU MMEIOIINXCS AAHHBIX, aHAJIM3UPOBAThH
pe3ynbTaThl M1 KOPPEKTUPOBATh METOABI PEIICHHs C yUETOM MOTyYEeHHBIX
PE3YINIbTATOB;

peliaTh KaueCTBEHHbIE 3a7a4yd, TpeOylollrue NpPUMEHEHUs 3HaHUM u3
pa3HBIX pa3lesoB Kypca (pU3MKH, a TaKKe MHTETPALUU 3HAHUM U3 APYTruX
IpEJMETOB ECTECTBEHHO-HAYYHOTO IMKJIA: BBICTPAUBATh JIOTHUYECKYIO
IETIOYKY PaCCYXACHUI C OTIOPON Ha M3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U pu3nYEeCKUe SBICHMUS,

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUA I OOBSICHEHHS OCHOBHBIX
HNPUHIMIIOB paboThl U3MEPUTEIBHBIX NMPHOOPOB, TEXHUYECKHX YCTPONCTB
Y TEXHOJOTHYECKHUX MPOIIECCOB;

OPUBOAWTH  TNPUMEpPbl  BKJIaJa  POCCHMCKUX M 3apyOEKHBIX
y4€HBIX-(U3UKOB B pa3BUTHE HAayKH, B OOBACHEHUE MPOIIECCOB
OKpY’KaloIlero MUpa, B pa3BUTHE TEXHUKHU U TEXHOJIOTUI;



aHAJIM3UPOBATh U OIEHUBATH MOCIEACTBUS OBITOBOW M MPOU3BOJICTBEHHON
JCATEIHPHOCTH YEJIOBEKa, CBA3aHHOW ¢ (U3MYECCKUMH IIpolieccamMu, C
MO3UIINI SKOJIOTUYECKON 0€30MaCHOCTH, MIPEACTABICHUN O PalliOHATILHOM
MPUPOIOIIOIB30BAHNH, a TAaK)KE€ Pa3yMHOM HCIOJIb30BAHUH JOCTHKECHUN
HAyKM ¥ TEXHOJOTHHN IS JNalbHEWIIEro pa3BUTHUS UYEIOBEUYECKOTO
00I1IeCTBA;

NPUMEHSATH Pas3lIndHbIe CIIOCOOBI pPabOThl ¢ MHpOpMaNHe (HU3UIECKOTO
CONEp)KaHMWsI C WCIOJIB30BAHUEM COBPEMEHHBIX HH(POPMAIMOHHBIX
TEXHOJIOTUH, TPU ATOM HCIIOJIB30BaTh COBPEMEHHBIC HH(POPMAIMOHHBIC
TEXHOJOTUU JJisi TIOWCKA, TMepepaboTKU W TPEIbSBICHUS Y4eOHOU U
HAyYHO-TTONYJISIPHON MH(OpPMAIUHU, CTPYKTYPUPOBAHUS U MHTCPIIPETAIIUN
WHGOPMAIIMK, TIOJYYCHHOW W3 PA3JIMYHBIX HCTOYHHKOB, KPUTHYCCKU
aHAM3UPOBATh  TOJNIy4aeMyr  HWHQPOpMAIlMi0 W OICHWBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHWHA, TaK U Ha OCHOBE
aHajIM3a UCTOYHUKA WH(DOpMAITIH;

TIPOSIBIISITH OpraHu3alMOHHBIC u I03HABaTCIIbHBIC YMEHUS
CaMOCTOSATEIILHOTO ~ NPHOOPETCHHMS  HOBBIX 3HAHMA B MpOIECCe
BBITIOJTHEHUS POCKTHBIX U yU4eOHO-UCCIIEA0BATEIHCKUX PadOT;

paboTaTh B TpPYIIE C WCIOJHEHUEM pPa3IUYHBIX COIHMAIBHBIX POJICH,
IUTAHKPOBaTh PaOOTy T'PYIIIbI, pallMOHAIBHO PACIIPEACIIATh JCSITCIBHOCTD
B HECTaHJAPTHBIX CHUTYyaIlUsAX, aJCKBAaTHO OIICHWBATh BKJIAJ Ka)J0TO W3
YYaCTHHKOB T'PYIIIIBI B PEIISHNE pacCMaTpruBaeMOn MPOOIeMBI;

MPOSIBIIATh MOTUBAIUIO K OymyIiei mpodeccuoHaIbHON AESITEIHHOCTH TI0
CIEIUAIBHOCTAM (DH3UKO-TEXHUYECKOTO TIPOQHIIS.
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Cucremaruszanus u 00001eHIe
71 IPEAMETHOTO COJIEP>KaHMs U OIbITa
' JeSITeILHOCTH, TPUOOPETEHHOTO TIPU
u3yudeHuu Kypca ¢uzuxu 10 — 11 kiaccon

Htoro no paszneny
PesepBHOE Bpems
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MHUHHUCTEPCTBO NPOCBEIEHUSI POCCUHCKOM ®EJIEPAIITUA
MunuctepcTBo o0pa3oBanusi OpeHOyprckoii 00s1acTu
Yupasiienue 00pazoBaHusi I. AOLY/JIMHO
MBOY «IlokpoBckuii auuein»

PACCMOTPEHO COI'JTACOBAHO YTBEPXIEHO
Ha 3acenanuu [IIMO 3aMECTUTEND TUPEKTOPA I10 nupexktop MBOY
VYBP "[ToxpoBckwuit numeit "
JlsnukoBa B.M. [aiixpamona 3.111. Epuosa H.M.
IIporokon Ne ot «30» IIporoxon Ne ot «30» IIpukas Ne ot «30» aBrycra
asrycra 2023 r. asrycra 2023 r. 2023 .

IMOYPOYHOE IINTAHUPOBAHHUE
yueOHoro npeamera «@u3nka»
115t oOy4aronuxcs 10 kiacca

(npunooicenue xk paboueti npoecpamme 1D 1135572)

VYuaurens: Hlanaymnunaa Jlynsa Kynakynosna

c.IloxkpoBka 2023



IHOYPOYHOE INTAHUPOBAHUME

3a/1a4

10 KJIACC
KosmuecTBo yacos
Ne Kout IpakTu ara DJIeKTPOHHBbIE HU(PPOBLIE
Tema ypoka Beer OHTpO p A p uudp
n/n JIbHBIE yeckme U3yYeHUs oOpa3oBare/ibHbIE pecypchl
0
padoThI padoThI
) - . 1.09.202
H: S:II{(:H?I S/I)Zf(f[ aﬁz:}:zgzza; ;Zzzarj Ef:feOﬂ()eBaHHﬁ 1 TR Bubmorexa IOK
Y A . A A https://m.edsoo.ru/1beef346
(M3UYECKUX SBICHUN
DKCIIEPUMEHT ¥ TEOPHs B IPOLIECCE TO3HAHUS | 02.09.2025 bubmorexa LIOK
npuponsl. Habmonenne u skcriepuMeHT B GU3HNKe https://m.edsoo.ru/3a7fde29
C 0 . 04.09.2025
nocoObl M3MEepeHUs (PU3NUSCKUX BEIUYNH BuGmorexa [IOK
AOCOJIOTHAS ¥ OTHOCUTEIbHAS TIOTPEITHOCTH 1 htths://m 464993 ]
M3MEepeHNH GU3NIECKUX BETHUNH
M .P 4.09.202
OJICIMPOBaHUE B (pU3MKe f)J'Ib u MGETO (u3uku B 04.09.2025 Bu6morexa LIOK
(bOopMUPOBAHHUH COBPEMEHHOM HAyYHON KapTUHBI 1 htths://m )
MHpA, B MPAKTUYECKOMN JESATEIHLHOCTH JII0AeH
Mexanudeckoe nBrmxenue. Cucrema orcuera. 05.09.2025
OTHOCHUTEIBHOCTh MEXaHUUECKOTO JIBHIKCHUSI 1 Bubnorexa HOK
8 ' https://m.edsoo.ru/7f18fda3
[MpsimMast u oOpaTHAs 3a/1a4U MEXaHUKH
P - i , .09.202
:,I[OI/ZYCK]:)ZKTOP I;/IaT’ipI::EB(I){OI/I T(l)_‘[I:I/Ie e;o :po:KuI/IH 1 08.09.2025 BuGmmorexa LIOK
H u HHarT. TOPpUA. M HHC.
P P P peMEttt https://m.edsoo.ru/eabbded1
Ckopocts. VX mpoekiuy Ha 0CH KOOPIHHAT
P i . 09.09.2025
Ipadmiceros omneasie passiovepioro 1 biGorera LIOK
p N p p https://m.edsoo.ru/e9a52{02
MMPAMOJIMHEUHOT'O ABUKCHUA
CrnoxxeHne nepemenieHuii u ckopocreil. Pemmenne 11.09.2025 Bubnunoreka LIOK

https://m.edsoo.ru/30a108a5



https://m.edsoo.ru/1beef346
https://m.edsoo.ru/3a7fde29
https://m.edsoo.ru/34c49931
https://m.edsoo.ru/ca2def03
https://m.edsoo.ru/7f18fda3
https://m.edsoo.ru/eabbded1
https://m.edsoo.ru/e9a52f02
https://m.edsoo.ru/30a108a5

10

11

12

13

14

15

16

17

18

19

20

HepaBHoMmepHOE nBU>XEeHHE. MTHOBEHHAs CKOPOCTb.

Yckopenue. [IpsmonnaeiiHoe ABUKEHNE C
MIOCTOSIHHBIM YCKOPEHHEM

CraproBasi KOHTpPoOJILHAsA padoTa

®usnvecKkuil mpakTuKyM 1o Teme "M3ydenne
HEPaBHOMEPHOT'O JBIKCHHMS C LIENbIO ONIPEeTICHHUs
MT'HOBEHHON CKOPOCTH"

I'pacdrgeckoe onncanme MPsIMOITMHEHHOTO
JIBUKEHUS C MOCTOSSHHBIM YCKOPEHHEM

CBoboaHoe mageHue. YCKopeHne cBOOOIHOTO
najieHust. 3aBUCMOCTh KOOPJIMHAT, CKOPOCTH,
YCKOPEHHS OT BPEMEHHU U UX TpauKu

®uznveckuil npakTukyM 1o teme "M3mepenue
YCKOPEHHS CBOOOIHOTO mafeHus"

JIBmxeHune Tena, OpOIIeHHOTO IO YTIIOM K
TOPU30HTY

Kpuponuneiitnoe nemxenue. [[prxenue no
OKPY>KHOCTH. YTJIOBasi U JIMHENWHAs CKOPOCTb.
ITepuon u yacrota. [{eHTpoCcTpeMUTENBHOE U
IIOJIHOE YCKOPEHHE

®uznueckuil npakTukyM 1o teme "MccnenoBanue
3aBHCUMOCTH MEpUOAa 00paIIeHsI KOHUYECKOTO
MasiTHUKA OT €r0 IapamMeTpoB"

KounTtposabsnas padora Ne 1 no teme
"Kunemaruka"

[Tepasrif 3akon Hetotona. MHepunanbHble CUCTEMBI
otcué€ra. [Ipuniun oTHocuTeapHOCTH ["anues.
HenHepruanbHble CUCTEMBI OTCUETA

Cuna. PaBHOnelicTBy0IIas cuna. Bropoit 3akoH
Herorona. Macca

11.09.2025

12.09.2025

15.09.2025

16.09.2025

18.09.2025

18.09.2025

19.09.2025

22.09.2025

23.09.2025

25.09.2025

25.09.2025

26.09.2025

Bbubmuorexa [JOK
https://m.eds00.ru/89ba7190
bubmorexa [JOK

https://m 1d1
bubmorexa [JOK

https://m.edsoo.ru/a99549a7

butmoreka [IOK
https://m.edsoo.ru/b7560bbf

bubmuorexa [{OK
https://m.edsoo.ru/f738109¢

bubnuoreka [IOK
https://m.edsoo.ru/71cbb4f5

bubnmorexa [IOK
https://m.edsoo.ru/33196fbe

bubmuorexa [JOK
https://m.edsoo.ru/1242£32¢

bubmorexa [JOK
https://m.edsoo.ru/5a9e4a64

butmoreka [IOK
https://m.edsoo.ru/141d3837

bubnuoreka [IOK
https://m 57dbas0

bubnuoreka [IOK
https://m.edsoo0.ru/bdf997fb


https://m.edsoo.ru/89ba7190
https://m.edsoo.ru/761d18aa
https://m.edsoo.ru/a99549a7
https://m.edsoo.ru/b7560bbf
https://m.edsoo.ru/f738109c
https://m.edsoo.ru/71cbb4f5
https://m.edsoo.ru/33196fbe
https://m.edsoo.ru/1242f32e
https://m.edsoo.ru/5a9e4a64
https://m.edsoo.ru/141d3837
https://m.edsoo.ru/57dba505
https://m.edsoo.ru/bdf997fb
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OuznvecKkuil mpakTuKyM 1o teme "M3mepenue
PaBHOJICHCTBYIONIEH CHIIBI IPH JBIKEHUU OpycKa
10 HAaKJIOHHOM MIOCKOCTH"

Bzaumoneiictue ten. Tperuit 3akoH HeroTona

ITpunnun cynepno3unuu cuil. Pernienve 3axa4 Ha
IIpUMEHeHue 3akoHOB HploToHa

3aKOH BCEMHPHOT'O TATOTEHHS. DKBUBAJIIEHTHOCTh
IPaBUTALMOHHON U MHEPTHOU MacChl

Cua TSHKeCTH U YCKOPCHUC CBO60)1H01"O naacCHUA

JIBkeHre HEOECHBIX TN U UX UCKYCCTBEHHBIX
cnyTHUKOB. IlepBas kocMu4yeckasi CKOPOCTh. 3aKOHBI
Kemnepa

Cuna ynpyroctu. 3akoH I'yka. Bec tena

Cuna tpenus. [Ipupoja u BUIBI CHIT TPEHUSI.
JIBMKEeHUE B )KUIKOCTH H Ta3e ¢ yUETOM CHIIBI
COTIPOTUBIICHUS CPEIbI

®uznyeckuil npakTukyM o teme "M3mepenue
ko3 dunmenHTa TpEHMs 10 BEJIUYUHE YITIOBOTO
ko3¢ puunenrta 3asucumoctu Frp(N)"
Hasnenue. ['unpocrarnyeckoe napnenue. Cuna
Apxumena

AbcomotHO TBepaoe Teno. [loctynarensHoe u
BpalllaTebHOE JBHUKEHUE TBEPIOTO Tea
MoMeHT cuiIbl OTHOCHUTENBHO OcH BpaieHus. [Tnedo
CHUITBI

29.09.2025

30.09.2025

02.10.2025

02.10.2025

03.10.2025

06.10.2025

07.10.2025

09.10.2025

09.10.2025

10.10.2025

13.10.2025

14.10.2025

Bbubmuorexa [JOK
https://m.edsoo.ru/9aba2b0a
bubmorexa [JOK

https://m 2275712
Bbubnnorexa LIOK
https://m.edsoo.ru/11abfa0a
bubnmorexa [IOK
https://m.edsoo.ru/0ae2cd84
bubmoreka [IOK

https://m 1fa864
https://m.eds00.1u/2¢b29676
bubmuorexa [JOK

https://m.edsoo.ru/a28aa7ad

bubnmorexa LIOK bubanorexa
HOK https://m.edsoo.ru/2b95d57¢

Bbubmuorexa [JOK
https://m.edsoo.ru/653d3459

bubnuorexa [JOK
https://m.edsoo.ru/9aa79a7d

bubmmorexa [LIOK

https://m.edsoo.ru/dclcaacQ
butmorexa [IOK
https://m.edsoo.ru/9f5a574c¢

bubnuorexa [JOK
https://m.edso0.1u/4bb8294b



https://m.edsoo.ru/9aba2b0a
https://m.edsoo.ru/22757f26
https://m.edsoo.ru/11abfa0a
https://m.edsoo.ru/0ae2cd84
https://m.edsoo.ru/1fa86499
https://m.edsoo.ru/2cb29676
https://m.edsoo.ru/a28aa7ad
https://m.edsoo.ru/2b95d57e
https://m.edsoo.ru/653d3459
https://m.edsoo.ru/9aa79a7d
https://m.edsoo.ru/dc1caac0
https://m.edsoo.ru/9f5a574c
https://m.edsoo.ru/4bb8294b
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duznvecKkuil mpakTukyM 1o Teme "MccnenoBanne
YCIIOBUH paBHOBECHSI TBEPAOTO Tela, UMEIOLIETO
OCh BpalieHus"

CroxxeHue cui, MPUIOKEHHBIX K TBEPAOMY TEIy.
LenTp TsxecTH Tena. YCIOBUS PAaBHOBECHUS
TBepAoro Tena. Bunbl paBHOBeCHs

®usnueckuil npakTukyM no teme "M3yuenue
JIBUKEHHUSI CUCTEMBI TeJ, CBI3aHHBIX HUTHIO,
MEPEKUHYTOHN uepe3 JErkuii Oox"

Perrenue 3agau

KonTpoabHnas patora Ne2 no teme " Ilnmnamuxka.
CraTuka TBepaoro Tejaa"

WMIrysibe MaTepraabHOM TOUKH, CUCTEMBI
MaTepHallbHBIX ToueK. LIeHTp Macc cucTeMsl
MaTepHalIbHBIX TOueK. Teopema o IBIKEHHUH [IEHTpa
Mmacc

HMnynbe cuiibl 1 M3MEHEHNE UMITYJIbCa Tela. 3aKOH
COXpaHEHHs UMITyJIbca. PeakTHBHOE NBUKEHUE
MoMeHT uMITyabCa MaTepruaIbHOU TOUKH.
[IpencraBnenue o cOXxpaHEHUH MOMEHTA UMITYJIbCA B
LEHTPaJIbHBIX MOJIAX

®uznveckuil npakTUKyM 1o teme "M3mepenue
MMITYJIbCa TeJla IO TOPMO3HOMY ITyTH"

Pentenune 3amau

Pabora cuibl Ha MAJIOM U Ha KOHEYHOM
nepemerieHnu. [ paduueckoe npeacraBieHue
paboThI CHJIbL. MOIIHOCTH CHJIBI

Kunernueckast sueprust. Teopema 06 n3MeHEHUH
KHHETUYECKOW YHEPTUH MaTepUaIbHON TOUKU

16.10.2025

16.10.2025

17.10.2025

20.10.2025

21.10.2025

23.10.2025

23.10.2025

24.10.2025

06.11.2025

06.11.2025

07.11.2025

10.11.2025

Bbubmuorexa [JOK
https://m.edsoo.ru/13f0a221

bubmuorexa [JOK
https://m.edsoo.ru/d6532eb9

bubmuorexa [JOK
https://m.edsoo.ru/f7706d63
bubmuorexa [JOK
https://m.eds00.ru/913974c7
Bbubmuorexa [JOK

https://m 2e74
bubnmorexa [LIOK

https:/m 4bafi
bubnuorexa [JOK
https://m.edsoo.ru/f57b4e01
bubmuorexa [JOK
https://m.edsoo.ru/f30f43b6
Bbubmuorexa [JOK

https://m 474e7c4
butmoreka [IOK

https://m.edsoo.ru/b0a4445f

bubnuoreka [IOK
https://m 44d02¢2

bubnuoreka [IOK
https://m.edsoo.ru/c5b72ab7


https://m.edsoo.ru/13f0a221
https://m.edsoo.ru/d6532eb9
https://m.edsoo.ru/f7706d63
https://m.edsoo.ru/913974c7
https://m.edsoo.ru/9a5e2e74
https://m.edsoo.ru/554bafcc
https://m.edsoo.ru/f57b4e01
https://m.edsoo.ru/f30f43b6
https://m.edsoo.ru/474e7c4a
https://m.edsoo.ru/b0a4445f
https://m.edsoo.ru/c44d02e2
https://m.edsoo.ru/c5b72ab7
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[loTeHmanbHbIe ¥ HETIOTEHIIMATBHbIE CHITBI.
[lorennmansHas 3Heprus. Bropas kocmuueckas
CKOpPOCTh

TpeTbs kKocMuYecKast CKOpOCTh. CBS3b pabOTHI
HEMOTEHIMAIBHBIX CUJI C U3MEHEHHEM
MEXaHUYECKON SHEPTUHU CUCTEMBI TEIl. 3aKOH
COXpaHEHUs] MEXaHUYECKOU SHEPrun

Yhpyrue u Heynpyrue CTOJIKHOBEHHsI. YpaBHEHUE
BbepHynmu qy1st naeanbHOM KUAKOCTH
KonTposbsnas padoraNe3 no teme "3akoHbl
COXpaHeHusl B MexaHuke'"

PazBuTue npencraBieHuit 0 NpUPOJIE TETIOTHI.
Ocuouble nonoxennss MKT. [Tuddyszus.
BpoyHoBCcKkoe ABMKEHHE

CrpoeHue ra3000pa3HbIX, )KUIKAX U TBEPIBIX TEI.
XapaxTep ABUKEHUSA U B3aUMOJEUCTBUS YaCTHIL
BEIIECTBA

Macca u pa3meps! Mosekyn (aroMoB). KomruecTBo
BemiecTBa. [locrosinHas ABoraapo

Temneparypa. TeroBoe paBHoBecue. [1lkana
enscus

Pemenne 3amau

WneanpHbiii ra3. 'a30BbIe 3aKOHBI

VYpasHenue MenneneeBa-Knaneiipona. Pemenue
3a1a4

AbcomroTHas Temneparypa. 3akoH JlansroHa

I/I3onp0ueccm B HACAJIbHOM Tra3€¢ C TIOCTOAHHBIM
KOJIMYCCTBOM BCUICCTBA

11.11.2025

13.11.2025

13.11.2025

14.11.2025

17.11.2025

18.11.2025

20.11.2025

20.11.2025

21.11.2025

24.11.2025

25.11.2025

27.11.2025

27.11.2025

Bbubmuorexa [JOK
https://m.eds00.ru/0070d493

bubmnorexa LIOK
https://m.edsoo.ru/1531abas

bubmorexa [IOK

https://m.edsoo.ru/1deb2367
bubmuorexa [JOK

https://m.edsoo.ru/8d12¢328

Bbubnuorexa [JOK
https://m.edsoo.ru/14e02d1f

bubmuorexa [JOK
https://m.edsoo.ru/68878d51

bubnuorexa [JOK

https://m.edsoo.1u/1344327b
Bbubmuorexa [JOK
https://m.edsoo.ru/c8094721

bubmnorexa LIOK
https://m.edsoo.ru/10265a05

https://m.edsoo.ru/c38af875

bubmuorexa [JOK

https://m 12f
bubnuoreka [IOK
https://m.edsoo.ru/13adad59
bubmmorexa [LIOK

https://m.edsoo.ru/5f8d38a3


https://m.edsoo.ru/0070d493
https://m.edsoo.ru/1531aba5
https://m.edsoo.ru/1deb2367
https://m.edsoo.ru/8d12c328
https://m.edsoo.ru/14e02d1f
https://m.edsoo.ru/68878d51
https://m.edsoo.ru/1344327b
https://m.edsoo.ru/c8094721
https://m.edsoo.ru/10265a05
https://m.edsoo.ru/c38af875
https://m.edsoo.ru/09d12fd8
https://m.edsoo.ru/13adad59
https://m.edsoo.ru/5f8d38a3
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I'pacdhraeckoe nmpeacTaBIeHre H30TPOIIECCOB:
n30TepMa, U30Xopa, n3odapa

®uznveckuil npakTukyM mno Teme "M3ydenne
M30TEPMHUYECKOTI0 IIporiecca (PEKOMEHI0BAHO
MCIOJIb30BaHUE IIUPPOBOH 1abopaTopuu)"

OcHoBHoe ypaBHeHne MKT

Pemtenue 3amau

CBsi3b a0COIOTHOHM TeMITepaTypsl
TEPMOJUHAMUYECKON CUCTEMBI CO CpeIHEH
KUHETHYECKOH 3HEprueil mocTynareabHoro
TCIIJIOBOI'O IBUKCHUA eé HqaCTHUIL

O6001IeHIE U CHCTeMAaTH3alMsI 3HAHUH 110 TeMe
"OcHoBet MKT"

KonTtpouabsnast padora Ne4 mo teme ""OCHOBBI
MKT"

TepmomuHaMuyeckas cucreMa. 3a1aHie BHEIITHUX
ycnosuit st TJI cucreMsl. BHelIHMe U BHYyTpEHHNE
napametpsl. [Tapamerpsl Tl cucTeMbl Kak cpeliHue
3HAYCHUS BEIMYMH, OTMCHIBAIONINX €€ Ha
MHUKPOCKOIIMYECKOM YPOBHE

HyneBoe Hayano TepMonrHaMUKH.
Camornpon3BoiibHas pemakcarus T]I cucteMsl K
TEIJIOBOMY PaBHOBECHIO

Monenb ueansHOro raza B TepMOAMHAMUKE.
YcnoBusa NPUMEHUMOCTH 3TON MOJIeNn

VYpaBHenue MeHnnieneeBa-KianeitpoHa u BelpaykeHue
JUISL BHYTPEHHEH YHEPTUHU

28.11.2025

01.12.2025

02.12.2025

04.12.2025

04.12.2025

056.12.2025

08.12.2025

09.12.2025

11.12.2025

11.12.2025

12.12.2025

bubmoreka [IOK

https://m 12
bubmuorexa [IOK
https://m.eds00.ru/29355001
bubnuoreka [IOK
https://m.edsoo.ru/ball78d0
bubnmorexa [IOK

https://m.edsoo.ru/acScacls

bubmuorexa [JOK
https://m.edsoo.ru/741d5738

bubnuoreka [IOK
https://m.edsoo.ru/3d734561

bubnmorexa [IOK
https://m.edsoo.ru/157b54cd

bubmuoreka [IOK
https://m a67355
bubmuorexa [JOK
https://m.edsoo.ru/1db5ad4e
bubmuorexa [JOK
https://m.edsoo.1u/d8098824
Bbubmuorexa [JOK

https://m.edsoo.ru/b047alcd



https://m.edsoo.ru/8ec512f0
https://m.edsoo.ru/29355001
https://m.edsoo.ru/ba1178d0
https://m.edsoo.ru/ac5cac15
https://m.edsoo.ru/741d5738
https://m.edsoo.ru/3d734561
https://m.edsoo.ru/157b54cd
https://m.edsoo.ru/7ba67355
https://m.edsoo.ru/1db5ad4e
https://m.edsoo.ru/d8098824
https://m.edsoo.ru/b047a1cd
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BrIpaxeHue 1u1s1 BHyTpEHHEH SHEPrUu
OJTHOATOMHOT'0 MJieabHOro rasza. Keasucrarnyeckue
Y HECTATUYECKHUE MPOLIECCHI

OnemMeHTapHas paboTa B TEPMOIMHAMUKE.
Beruncienue paboTsl 1o rpaduky mpoiecca Ha
pV-nuarpamme

Terutonepenaya Kak crocod W3MEHEHUS] BHYTPEHHEN
sHeprun T]l cuctemsl 6e3 coBepiieHns padboTh

KOHBGKLII/IH, TCIUIOIIPOBOAHOCTDL, U3JIYUCHHUC

KonuuectBo Tennorel. TemioéMKOCTE Tena.
VrenbHas 1 MOJIIpHAsS TETUIOEMKOCTH BEIIECTBA.
VienbHas TEMJIOTa CTOPAHUS TOTUTHBA

Pacuér xonmdaecTBa TEIUIOTH IPH TETIIONIEpeIade

®uznueckuil npakTukyM no teme "M3amepenue
VIAETHHOU TETI0EMKOCTH"

Pemenne 3agaqd «KonudyecTBo TEIIOTHI

[Nonsitue 06 annadbarHoM nporiecce. [lepBorit 3akoH
TEPMOJAUHAMUKHU

KonugecTBo TEmIoTh ¥ padoTa KaK Mepsl
M3MEHEHMsI BHYyTpeHHel aHepruu T]l cucreMbl

Bropoli 3ak0H TEpMOIMHAMUKY JIJIs1 PABHOBECHBIX U
HEPaBHOBECHBIX mporeccoB. HeobparnmocTs
MIPUPOIHBIX MIPOLIECCOB

[IpuHiune! aeicTBus TemnoBbix MamuH. KIT/

MaxkcumansHoe 3Hauenue KI1/I. lHukn KapHo

15.12.2025

16.12.2025

18.12.2025

18.12.2025

19.12.2025

22.12.2025

23.12.2025

25.12.2025

25.12.2025

26.12.2025

29.12.2025

30.12.2025

12.01.2026

Bbubmuorexa [JOK
https://m.edsoo.ru/c6f4f464

bubmuorexa [JOK
https://m.edsoo.ru/2e945513

bubnmorexa [IOK
https://m.edsoo.ru/fe3857b9
butmoreka [IOK
https://m.edsoo.ru/b3efal8b

bubmuorexa [{OK
https://m.edsoo.ru/9867aaa7

bubnnorexa LIOK
https://m.edsoo.ru/c8c70432

bubnmorexa [IOK

https://m.eds0o.1u/28d62b3f
bubmorexa [IOK
https://m.edsoo.ru/1b6e26¢5

bubmuorexa [JOK
https://m.edsoo.ru/6f8¢6777

bubmorexa [IOK
https://m.edsoo.ru/f5¢17d02

bubmorexa [JOK
https://m.edsoo.ru/30ebbb79

bubmorexa [JOK

https://m 1 fi
bubmuorexa [JOK
https://m.edsoo.ru/20a88a03



https://m.edsoo.ru/c6f4f464
https://m.edsoo.ru/2e945513
https://m.edsoo.ru/fe3857b9
https://m.edsoo.ru/b3efa18b
https://m.edsoo.ru/9867aaa7
https://m.edsoo.ru/c8c70432
https://m.edsoo.ru/28d62b3f
https://m.edsoo.ru/1b6e26c5
https://m.edsoo.ru/6f8e6777
https://m.edsoo.ru/f5c17d02
https://m.edsoo.ru/30ebbb79
https://m.edsoo.ru/18e95ff3
https://m.edsoo.ru/20a88a03
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83

84

85

86

87

88

89

90

91

92

93

Pemtenue 3amau

DKOJOTHYECKUE aCIIEKThI UCIIOIb30BAHUS TETLTOBBIX
neurarenei. TermnoBoe 3arpsi3HeHUEe OKPYXKaromei
cpensl

Pemenue 3amau

O06o00uieHne 1 cucTeMaTH3anus 3HaHuH 10 TeMe
"TepmonnHamMuKa. TenioBble MalTHHBI"

KounTtpoabsnas padoraNe5 mo reme
"Tepmonumnamuxa. TenioBbie MamuHbI"

[MapooOpa3zoBanue u koHaeHCanus. Mcapenue n
KHIIEHUE. YIIenbHas TEI0Ta MapooOpa3oBaHus

HacrimmeHHbIe M HEHACHITIICHHBIC TIAPHIL.
KauecTBeHHas 3aBUCUMOCTD IJIOTHOCTH U JaBJICHUS
HACBIIIICHHOTO Tapa OT TEMIIepaTyphbl, UX
HE3aBUCUMOCTE OT 00BhEMa HACHITIICHHOTO Tapa.
3aBUCUMOCTH TEMIIEPATYPhl KUTICHUS OT AABJICHUSA B
JKHJIKOCTH

BrnaxxaocTh Bo3nyxa. AOCOTIOTHAS U
OTHOCHUTCJIbHAaA BJIA)KHOCTD

Pemenne 3amau

®usnueckuil npakTukyM no teme "Mamepenue
abCONIOTHOM BIAKHOCTH BO3yXa M OIEHKA MaCChI
MapoB B MOMEIICHUH'".

Teépnoe teno. Kpucrammyeckue u aMop(hHbIC
Tela. AHM30TPOIUS CBOMCTB KPUCTAIJIOB

[InaBrneHue u KpucTaIu3amus. YieabHas TerioTa
rutaBieHust. CyonumManus

13.01.2026

15.01.2026

15.01.2026

16.01.2026

19.01.2026

20.01.2026

22.01.2026

22.01.2026

23.01.2026

26.01.2026

27.01.2026

29.01.2026

bubmoreka [IOK
https://m.edsoo.ru/6ee91e9f

bubmuorexa [IOK
https://m.edsoo.ru/dalaabl0

bubnuoreka [IOK
https://m.edsoo.ru/7baSedf2
bubnmorexa [IOK
https://m.eds00.1u/97a0672f
bubmoreka [IOK

https://m ab1521
bubmuorexa [JOK
https://m.edsoo.ru/8ab7{40d

bubnmorexa [IOK
https://m.edsoo.ru/b42f1{97

Bbubmuorexa [JOK
https://m.eds00.1ru/0b52575¢
bubmnorexa LIOK
https://m.edsoo.ru/7dc2a739

bubmuorexa [JOK
https://m.edsoo.ru/laff445f

bubmuorexa [JOK

https://m.edsoo.ru/f49afd24
bubmorexa [JOK
https://m.edsoo.ru/445b7746



https://m.edsoo.ru/6ee91e9f
https://m.edsoo.ru/da1aab10
https://m.edsoo.ru/7ba5edf2
https://m.edsoo.ru/97a0672f
https://m.edsoo.ru/ab1521fb
https://m.edsoo.ru/8ab7f40d
https://m.edsoo.ru/b42f1f97
https://m.edsoo.ru/0b52575c
https://m.edsoo.ru/7dc2a739
https://m.edsoo.ru/1aff445f
https://m.edsoo.ru/f49afd24
https://m.edsoo.ru/445b7746
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95

96

97

98

99

100

101

102

103

104

105

Hedopmarmm BEpHOTO TeNma. PacTshxeHue u
cxarue. Cnsur. Monyns FOnra. Ilpenen ynpyrux
nedopmaruii

TemnioBoe paciiupeHue XKUJIKOCTeH U TBEPIBIX TEIl.
AHTapMOHHU3M TEIUIOBBIX KOJICOAHUI YaCTHI]
BEIECTBA

[TpeobpazoBanue sHEPrun B Pa3oBBIX MEPEXOAAX

ypaBHCHI/IG TEMJIOBOrO OajaHca

Pemenune 3amau

IToBepxHOCTHOE HaTshKeHue. KanwispHble
siBJICHUS. JlaBJIeHHE 11OJl UCKPUBJIICHHOM
MOBEPXHOCTHIO XKuakoctu. Popmyna Jlammaca

O06001IeHne 1 cucTeMaTH3alys 3HaHUH 110 TeMe
"ArperaTHbIe COCTOSIHUS BemecTBa. Da3oBbie
nepexozas"

KonTtpoabsHnast padora Ne6 mo Teme " Arperarnnie
cocTosiHuA BelecTBa. Ma3oBbie nepexoabl"
DneKTpu3anus Tea U €€ MpOosBICHUSL.
DneKkTpudecKuil 3aps. JBa BuIa dIEKTPUISCKUX
3apsioB. [IpOBOIHUKY, TUAIEKTPUKH U
MTOJTYTIPOBOTHUKH

DneMeHTapHBIN MEKTPUIECKUH 3apsai. 3aKoH
COXpaHEHHUS IIEKTPUUECKOTO 3apsaa
BzaumoneiictBue 3apsnoB. ToueuHble 3apsbl.
3akoH Kynona

Pemenue 3amau

29.01.2026

30.01.2026

02.02.2026

03.02.2026

05.02.2026

05.02.2026

06.02.2026

09.02.2026

10.02.2026

12.02.2026

12.02.2026

13.02.2026

bubmoreka [IOK
https://m a

https://m.edsoo.ru/08fc19bc

bubmuorexa [JOK
https://m.edsoo.ru/05c6bfal

bubnmorexa [IOK
https://m.edsoo.ru/3dac6957
butmoreka [IOK
https://m.edso00.1ru/80021447
bubmuorexa [JOK
https://m.edsoo.ru/af5fa389

bubmuorexa [JOK
https://m.edsoo.ru/df7a6838

bubnuorexa [JOK
https://m.edsoo.ru/Ocfedabe
bubmuorexa [JOK
https://m.edsoo.ru/5a582263

bubmnorexa LIOK
https://m.edsoo.ru/b297b5c3

butmoreka [IOK
https://m.edsoo.ru/f7a665¢ee
bubmuorexa [JOK
https://m.edsoo.ru/32405¢eab

bubmorexa [JOK
https://m.edsoo.ru/060ebab5s



https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/08fc19bc
https://m.edsoo.ru/05c6bfa1
https://m.edsoo.ru/3dac6957
https://m.edsoo.ru/80021447
https://m.edsoo.ru/af5fa389
https://m.edsoo.ru/df7a6838
https://m.edsoo.ru/0cfe4a6c
https://m.edsoo.ru/5a582263
https://m.edsoo.ru/b297b5c3
https://m.edsoo.ru/f7a665ee
https://m.edsoo.ru/32405eab
https://m.edsoo.ru/060ebab5
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107

108

109

110

111

112

113

114

115

116

117

118

Onekrpudeckoe mone. Ero nelicTBue Ha
IIEKTPUYECKUE 3aPsIIbL

HanpsxéHHocTs snexTpuieckoro nofs. [TpoOHsiit
3apsiy. JIMHUK HanpsHKEHHOCTH IEKTPUIECKOTO
nosisi. OTHOPOAHOE IEKTPUIECKOE T10JIe
IToTeHIMAIBHOCTD IEKTPOCTATHIECKOTO MOJIS.
Pa3HocTh NOTEHIMAIOB 1 HANpsKEHUE
IloreHumaneHas 3Heprus 3apsijia B
IEKTpocTaTuuecKoM none. ITorennuan
IEKTPOCTATUUECKOTO OIS

CBsI3b HANIPSHKEHHOCTH OIS M Pa3HOCTH
MOTEHLUAIIOB AJISL IEKTPOCTATUIECKOTO OIS

[TpuHIMT CyNEepIO3UIUN ANEKTPUUECKUX MOJIeH

Pemenue 3amau

ITone Toueunoro 3apsiaa. Iloae paBHOMEPHO
3apsDKEHHOM Cephl

ITone paBHOMEPHO 3apsHKEHHOTO 10 00BEMY IIapa.
[one paBHOMEpHO 3apsKeHHON OECKOHETHOM
TUIOCKOCTH

[TpoBOTHUKH B DIAEKTPOCTATUIECKOM TI0JIE. YCIOBHE
paBHOBECHS 3apsA0B

JMdnexTpruKY U OTyIPOBOJHUKY B
MEKTPOCTATUYECKOM IOJIE

Kongencarop. nekTpo€MKOCTh KOHAEHCATOpa.
ONEeKTPOEMKOCTH IIIOCKOTO KOHJIEHCATOopa

[MapannensHOE cOeMMHEHNE KOHJCHCATOPOB

16.02.2026

17.02.2026

19.02.2026

19.02.2026

20.02.2026

24.02.2026

26.02.2026

26.02.2026

27.02.2026

02.03.2026

03.03.2026

05.03.2026

05.03.2026

bubmoreka [IOK
https://m 45b4

bubmuorexa [IOK
https://m.edsoo.ru/d11e8ce?

Bbubnnorexa LIOK
https://m.edsoo.ru/1€992920

bubmuorexa [JOK
https://m.edsoo.ru/73a34£18

bubmuorexa [JOK

https://m.edsoo.ru/5fb2acbs
https:/m 2743404

bubnnorexa LIOK
https://m.edsoo.ru/8341d6ac

Bbubmuorexa [JOK
https://m.eds00.ru/5752603f

bu6morexa [JOK
https://m.edsoo.ru/cefe90e9

bubmorexa [IOK
https://m.edso00.1ru/233311b5
bubnuorexa [JOK
https://m.edsoo.ru/0839a115
bubmorexa [JOK
https://m.edsoo.ru/f14f251e
bubnuoreka [IOK
https://m.edsoo.ru/95fcdf51



https://m.edsoo.ru/845b4f73
https://m.edsoo.ru/d11e8ce7
https://m.edsoo.ru/1e992920
https://m.edsoo.ru/73a34f18
https://m.edsoo.ru/5fb2acb5
https://m.edsoo.ru/27434040
https://m.edsoo.ru/8341d6ac
https://m.edsoo.ru/5752603f
https://m.edsoo.ru/cefe90e9
https://m.edsoo.ru/233311b5
https://m.edsoo.ru/0839a115
https://m.edsoo.ru/f14f251e
https://m.edsoo.ru/95fcdf51
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120

121

122

123

124

125

126

127

128

129

130

131

132

ITo CJICAOBATCIIbBHOC COCANMHCHUE KOHACHCATOPOB

DHeprus 3apsHKeHHOT0 KOHAEHCaTopa

Pemenue 3amau

JBr>KeHUE 3apsAyKEHHOW YacTHULIbl B OTHOPOIHOM
ANEKTPUYECKOM I0JIE

Pemienue 3amau

O0o001eHre U cUcTeMaTH3aIys 3HaHUH 110 TeMe
"OnexTpuyeckoe nomne"

Cuna toka. [TocTossHHBIN TOK. YCI0BHS
CYyILIECTBOBAHUS [TOCTOSHHOI'O 3JIEKTPUUYECKOrO TOKA

KonTpoansHnas paboraNe7 nmo teme
"JnekTpuyeckoe noJie'

Wcrounuku Toka. Hanpsoxerne u 9J1C

3akoH OMa 1)1 y4acTKa LenU. DIEKTPUIECKOe
COTIPOTHUBIICHNE

3aBHUCHUMOCTB CONIPOTHUBIIECHHS OHOPOTHOTO
MIPOBOAHMKA OT €0 AJTUHBI U TUIOLIAAH OMIEPEYHOTO
CedeHus

VienbHOE CONPOTUBIIEHUE BelllecTBa. PelieHue
3a1a4

IlocnenoBarensHOE, MapanjelbHOE, CMEIIAHHOE
COeTMHEHHE TIPOBOJHUKOB

®uznyueckuil npakTukyM 1o teme "M3MepeHune cuibl
TOKa ¥ HAMPSDKEHUS B TSN TOCTOSHHOTO TOKA MPH

06.03.2026

09.03.2026

10.03.2026

12.03.2026

12.03.2026

13.03.2026

16.03.2026

17.03.2026

19.03.2026

19.03.2026

20.03.2026

23.03.2026

24.03.2026

26.03.2026

bubmoreka [IOK

https://m 4
bubnuorexa [JOK
https://m.edsoo.ru/236f7¢07
bubmorexa [IOK
https://m.edsoo.ru/1794cf37
bubnuoreka [IOK
https://m.edsoo.ru/3881b469
bubnmorexa [IOK
https://m.edsoo.ru/a3605¢5¢
bubmuorexa [JOK
https://m.eds00.ru/6761bf0f
bubmuorexa [JOK
https://m.edso00.ru/99750a6f
bubmuoreka [JOK
https://m.edsoo.ru/eb72fc24
bubmuoreka IIOK
https://m.edsoo.ru/72d453af
bubmuorexa [JOK
https://m.edsoo.ru/221{40fb

bubmuoreka [JOK
https://m.eds00.ru/3580b679

bubmorexa [IOK
https://m.edsoo.ru/a0ae51d8

bubnuoreka IIOK

https://m.edsoo0.ru/546£5632
Bbubnuotexa [JOK

https://m.edsoo.ru/35368f3¢



https://m.edsoo.ru/437f8300
https://m.edsoo.ru/236f7e07
https://m.edsoo.ru/1794cf37
https://m.edsoo.ru/3881b469
https://m.edsoo.ru/a3605c5c
https://m.edsoo.ru/6761bf0f
https://m.edsoo.ru/99750a6f
https://m.edsoo.ru/eb72fc24
https://m.edsoo.ru/72d453af
https://m.edsoo.ru/221f40fb
https://m.edsoo.ru/3580b679
https://m.edsoo.ru/a0ae51d8
https://m.edsoo.ru/546f5632
https://m.edsoo.ru/35368f3e

133

134

135

136

137

138

139

140

141

142

143

144

145

TTOMOIIIM aHAJIOTOBBIX U IU(PPOBBIX H3MEPUTEITBHBIX
npubopoB”

®uznyeckuil npakTukyM mno teme "MccnenoBanue
CMEIIIAaHHOTO COEIMHEHUS PEZUCTOPOB"

Pacuér pa3BeTBIEHHBIX SJIEKTPUUECKUX IETICH.
[MpaBuna Kupxroga

Pemenue 3amau

Pabora snexrpuueckoro Toka. 3akoH Jxoyis
—JIenna

Pemrenue 3amau

MoiHocTh AJICKTPHUICCKOI'O TOKA. TemnoBas
MOIITHOCTB, BhIACIAEMAA HA PE3UCTOPE

Pemenue 3amau

OJIC u BHyTpEeHHEE CONPOTHUBIICHNE UCTOTHHIKA TOKA

3akoH OMa A5t IOTHOM (3aMKHYTOM)
3JIEKTPUUYECKOH LIenu

Pemrenue 3amau

MoIITHOCTh UCTOYHHMKA TOKA

KOpOTKOC 3aMbIKaHHUC

Konpmencarop B 11emu HOCTOSTHHOTO TOKA

26.03.2026

27.03.2026

06.04.2026

07.04.2026

09.04.2026

09.04.2026

10.04.2026

13.04.2026

14.04.2026

16.04.2026

16.04.2026

17.04.2026

20.04.2026

bubnuorexa [JOK
https://m.edsoo.ru/4410cef0
bubmorexa [IOK
https://m.edsoo.ru/a7340a29
bubnunorexa LIOK
https://m.edso0o.ru/744261b8
bubnmorexa [IOK
https://m.edsoo.ru/eb5d4687
bubmuorexa [JOK
https://m.edsoo.ru/bfd7a050
bubmuorexa [JOK
https://m.edsoo.ru/1885ddf1
bubmuoreka [JOK
https://m.edsoo.ru/da794295
bubnuorexa [IOK
https://m.edsoo.ru/4b423491
bubmuorexa [JOK
https://m.eds00.ru/92d92{76
bubmuorexa [IOK
https://m.edsoo.ru/2E+160
Bbubnuorexa [JOK
https://m.edsoo.ru/ab61c¢660
bubmorexa [JOK
https://m.eds00.1u/83622200
bubmuorexa [JOK
https://m.edsoo.ru/5643ea56



https://m.edsoo.ru/4410cef0
https://m.edsoo.ru/a7340a29
https://m.edsoo.ru/744261b8
https://m.edsoo.ru/eb5d4687
https://m.edsoo.ru/bfd7a050
https://m.edsoo.ru/1885ddf1
https://m.edsoo.ru/da794295
https://m.edsoo.ru/4b423491
https://m.edsoo.ru/92d92f76
https://m.edsoo.ru/2E+160
https://m.edsoo.ru/ab61c660
https://m.edsoo.ru/83622200
https://m.edsoo.ru/5643ea56
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148

149

150

151

152

153

154

155

156

157

158

159

Ou3NIeCcKuil MpakTUKyM 10 Teme "M3ydenne
MPOTEKaHMs TOKA B LIEMH, coepxkKaliei
KOHZIeHcaTop"

Pemenue 3amau

Pemenue 3ama4 o teme "IlocTostHHBII
ANEKTpUYECKU TOK"

Pentenne 3amay mo teme "I1oCTOSIHHBIH
ANEKTPUUIECKHUI TOK"

Pemenwne 3ana4 mo teme "IlocTosHHBIN
3NEKTPUUECKUN TOK"

O0001IeHE U cUCTEMaTU3alUs 3HAHUH 110 TEME
"TlocTOSHHBIN dIEKTPUUECKUM TOK"

KonTpoanHnas padoraNe8 mo teme "IlocTosiHHBIH
JIeKTPUYECKHUil TOK"

DneKTpudecKas MPOBOAUMOCTh Pa3IHUHBIX
BEIIECTB. DJIEKTPUICCKUI TOK B METaJlIaX.
CBepXIIpOBOANMOCTD

DNEeKTpUYeCcKUil TOK B pacTBOpPAX M pacIuiaBax
3NEKTPONUTOB. 3akoHbl Dapases Ui ANEKTPOoIHu3a

Ouznueckuit mpakTUKyM 1o teme "Habmronenue
anexTposnza

DnekTpuueckuit Tok B razax. [Tnazma

OnexTpudecKkuil TOK B Bakyyme. BakyyMmHbie
pUOOPHI

DNEeKTpUYeCKUi TOK B MOITYIPOBOJHUKAX

IToxynpoBOIHUKOBBIE TPUOOPHI

21.04.2026

23.04.2026

23.04.2026

24.04.2026

27.04.2026

28.04.2026

30.04.2026

30.04.2026

04.05.2026

05.05.2026

07.05.2026

07.05.2026

08.05.2026

11.05.2026

Bbubmuorexa [JOK
https://m.eds00.ru/f6292f5f

bubmorexa [JOK
https://m.edso00.ru/6960b6ef
Bbubnnorexa LIOK
https://m.edsoo.ru/d1ea2402
bubnmorexa [IOK

https://m.edsoo.ru/bef53514
bubmoreka [IOK
https://m 4db84

bubmuorexa [JOK
https://m.edsoo.ru/b55b81al

bubmorexa [JOK
https://m.edsoo.ru/b83b1607

bu6muorexa [JOK
https://m.edsoo.ru/4a04{4{7

bubmorexa [IOK

https://m 2
bubmuorexa [JOK
https://m.edsoo.ru/e0fe7e07
bubmuorexa [IOK
https://m.edsoo.ru/2f2faa61
bubnuoreka IIOK

https://m.edsoo.ru/6b1a23b5
Bbubmuorexa [JOK
https://m.edsoo.ru/ec424377

bubmorexa [IOK
https://m.edso00.ru/2b179d98



https://m.edsoo.ru/f6292f5f
https://m.edsoo.ru/6960b6ef
https://m.edsoo.ru/d1ea2402
https://m.edsoo.ru/bcf53514
https://m.edsoo.ru/0b34db84
https://m.edsoo.ru/b55b81a1
https://m.edsoo.ru/b83b1607
https://m.edsoo.ru/4a04f4f7
https://m.edsoo.ru/856fb28e
https://m.edsoo.ru/e0fe7e07
https://m.edsoo.ru/2f2faa61
https://m.edsoo.ru/6b1a23b5
https://m.edsoo.ru/ec424377
https://m.edsoo.ru/2b179d98

160

161
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166

167

168

169

170

PesepabIil ypok. O000ITICHIE W CHCTEMAaTH3aIINS
3HaHuit no Teme "Kunemaruka"
IIpomexyTounas arrecrauusi: Urorosas
KOHTpoJIbHasi padoTra

PesepBHBIi ypok. O000IIEHNE 1 CHCTEMATH3AIH
3HaHui o Teme "Craruka TBepaoro Tema"
PeseprHbIiii ypok. O000IIEHHE B CUCTEMATH3AIUS
3HaHUH 1Mo Teme "JluHamuka

PezepBHeIii ypok. O000IIEHHE U CUCTEMaTH3ALHS
3HaHWH 10 TeMe "3aKOHBI COXpaHEHUs B MEXaHHKe"
PeszeprubIil ypok. O000IIEHNE U CHCTEMAaTH3aIINS
3HaHu 1o Teme "OCHOBBI
MOJIEKYJIIPHOKUHETHYECKOU Teopun”

PesepBHbIi ypok. O000IIEHNE 1 CHCTEMAaTH3AIH
3HaHu# no teme "Tepmoaunamuka. TerioBsie
MalIuHb"

PezepBHBIi ypok. O000IIEHHE U CUCTEMAaTU3ALHS

3HAHWH 110 TeMe "ATperaTHble COCTOSHUS BEIIECTRA.

®a3o0Bble nepexoab!”

PesepBHbIit ypok. O000IICHNE U CHCTEMaTH3aUs
3HaHUU 10 TeMe "DneKkTpuyueckoe mojue"
PesepBHbIil ypok. O000IIEHNE 1 CHCTEMAaTH3AIHS
3HaHu# 1o Teme "[locToSHHBIN ANeKTpUYecKuii TOK'
PeseprHbIii ypok. O000IIEHNE U CUCTEMATH3AIUS
3HaHui no teme "Toku B pa3nuyHbIX cpenax”

OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME

170

10

15

12.05.2026

14.05.2026

14.05.2026

15.05.2026

18.05.2026

19.05.2026

21.05.2026

21.05.2026

22.05.2026

25.05.2026

26.05.2026

bubmoreka [IOK

https://m 4 1
bubnuorexa [JOK
https://m.edsoo.ru/ed017d93
bubmorexa [IOK
https://m.edso00.ru/3149956b
bubnuoreka [IOK
https://m.edsoo.1ru/0f9752ac
bubnmorexa [IOK
https://m.edsoo.ru/6¢0df9cc
Bbubmuoreka [JOK

https://m 14
Bubmuorexa [JOK

https://m.edsoo.ru/Obcc77cl

bubmuorexa [JOK
https://m.edsoo.ru/59ca5c91

bubmuorexa [JOK
https://m.edsoo.ru/f2381c0c
bubmorexa [IOK
https://m.edsoo.ru/3cae6dal
bubnuoreka IIOK
https://m.edsoo.ru/cc7681d4



https://m.edsoo.ru/64b6e901
https://m.edsoo.ru/ed017d93
https://m.edsoo.ru/3149956b
https://m.edsoo.ru/0f9752ac
https://m.edsoo.ru/6c0df9cc
https://m.edsoo.ru/de148976
https://m.edsoo.ru/0bcc77c1
https://m.edsoo.ru/59ca5c91
https://m.edsoo.ru/f2381c0c
https://m.edsoo.ru/3cae6da1
https://m.edsoo.ru/cc7681d4

11 KJIACC

n/n

10

KoamnuecTBo 4acoB

Kontpo

Tema ypoka
Bcero JbHBIE

padoThI

B3anMo/ielicTBIEe TOCTOSHHBIX MATHUTOB U MPOBOJHUKOB C
TOKOM. MaruuTtHoe nosie. ['umoreza Amriepa

Bexrop marautHON uHAYKIMY. [IpuHIun cynepno3suuuu
MAarHUTHBIX NOJIEW. JINHUY MarHUTHON MHAYKUUA

MarauTHoOE€ T10JIe TIPOBOAHMKA ¢ TOKOM. OTBIT DpcTena 1

Cuna Amriepa, ee HalpaBieHHE U MOIYJTh

Pemienue 3ama4d 1

Quzuueckuti npaxmuxym no meme " "Hccredosanue
oeticmeust NOCMOSIHHO20 MASHUTNA HA PAMKY ¢ MOKOM
[Ipumenenue 3akoHa Amriiepa. DICKTPOU3MEPUTEILHBIC
TIPUOOPEI

Quzuueckuti npaxmuxym no meme "Onpedenenue
MasHUmMHOU UHOYKYUU HA OCHOGe usmeperus cunvl Amnepa"

Cuna Jlopeniia, e€ HanpaBieHUE U MOAYIb. [[BUxKeHIE
3apsHKEHHOU YacTHUIBI B OHOPOAHOM MarHUTHOM ITOJIE

Pemenue 3ama4d 1

IIpax
THYeC
KHe
pador
bl

Hara
U3y4YeHHUA

01.09.2025

02.09.2025

03.09.2025

03.09.2025

05.09.2025

08.09.2025

09.09.2025

10.09.2025

10.09.2025

12.09.2025

JJIeKTPOHHbBIE HU(PPOBBHIE
o0pa3oBarejbHbIe

pecypcsl

butmorexa [IOK
https://m.edsoo.ru/487a8593
bubmuorexa [JOK
https://m.edsoo.ru/4clabccb
bubnnoreka [IOK

https://m.edsoo.ru/d35d526
2

bubnrorexa LIOK
https://m.edsoo.ru/26d9cSba
butmmorexa [IOK
https://m.edsoo.ru/a37a0c21
bubmuorexa [JOK
https://m.edsoo.ru/ad7718d7
bubmuoreka [IOK
https://m.edsoo.ru/c97afaal
bubmuorexa [JOK
https://m.edsoo.ru/504e98c7
Bbubnuoreka [IOK
https://m.edsoo.ru/d518be4b
Bubmuoreka IIOK

https://m.edso0.ru/93617bd
9



https://m.edsoo.ru/487a8593
https://m.edsoo.ru/4c1abccb
https://m.edsoo.ru/d35d5262
https://m.edsoo.ru/d35d5262
https://m.edsoo.ru/26d9c5ba
https://m.edsoo.ru/a37a0c21
https://m.edsoo.ru/ad7718d7
https://m.edsoo.ru/c97afaa1
https://m.edsoo.ru/504e98c7
https://m.edsoo.ru/d518be4b
https://m.edsoo.ru/93617bd9
https://m.edsoo.ru/93617bd9

11

12

13

14

15

16

17

18

19

20

21

22

23

24

Pa6ora cuner Jlopenna

Pentenue 3amau

MarnutHoe noJje B BemecTBe. GeppoMarHeTuky, napa- u
JrnaMarHeTukKu

OcHoBHBIE cBOMiCTBa (heppomarHeTukoB. [IpuMeHenne
(beppoMarHeTHKOB

Pemrenue 3agau mo teme "MaruuTtHoe mone"

Kontpoasnast padotra «MarauTHoe moJse»

SIBnenue snexTpoMarHuTHON MHAYKIMH. [ToTOK BekTOpa
MarauTHOM WHAYKIUA

OJ1C uHIYKITAH

3aKoH AMEeKTPOMAarHUTHON uHIyKIun Papasnes

Buxpesoe snexkrpuueckoe none. Toku Dyko

OJIC MHIYKINUY B JBUXKYIIUXCS IPOBOJTHUKAX

Pemenue 3amau

IIpaBuio Jlenua

I/IH,I[YKTI/IBHOCTL. KaTYHIKa WHAYKTHUBHOCTHU B LICIIN
IIOCTOAHHOTO TOKa

15.09.2025

16.09.2025

17.09.2025

17.09.2025

19.09.2025

22.09.2025

23.09.2025

24.09.2025

24.09.2025

26.09.2025

29.09.2025

30.09.2025

01.10.2025

01.10.2025

bubmoreka [IOK
https://m.edsoo0.ru/30ff9608
Bbubnuoreka [IOK
https://m.edsoo.ru/0b58190a
bubmuorexa [JOK
https://m.edsoo0.ru/5b55¢307
bubnrorexa LIOK
https://m.edsoo.ru/41c4ae8a

butmmorexa [IOK
https://m.edsoo.ru/b3efalcl
bubmuorexa [IOK

https://m.edsoo.ru/48150bd
8

bubmuorexa [JOK
https://m.edsoo.ru/a6dec188
bubnrorexa LIOK
https://m.edsoo.ru/15abe140
butmoreka [IOK
https://m.edsoo0.ru/0235¢c02
bubmuorexa [IOK
https://m.edsoo.ru/4dfda618
bubmuoreka [IOK
https://m.edsoo.ru/bbe22726
butmuorexa [JOK
https://m.edsoo.ru/621eae9d
bubnrorexa LIOK
https://m.edsoo.ru/7ee60ca8
Bbubnmuoreka [IOK
https://m.edsoo.ru/b3cOadll



https://m.edsoo.ru/30ff9608
https://m.edsoo.ru/0b58190a
https://m.edsoo.ru/5b55c307
https://m.edsoo.ru/41c4ae8a
https://m.edsoo.ru/b3efa0c1
https://m.edsoo.ru/48150bd8
https://m.edsoo.ru/48150bd8
https://m.edsoo.ru/a6dec188
https://m.edsoo.ru/15abe140
https://m.edsoo.ru/0235cc02
https://m.edsoo.ru/4dfda618
https://m.edsoo.ru/bbc22726
https://m.edsoo.ru/621eae9d
https://m.edsoo.ru/7ee60ca8
https://m.edsoo.ru/b3c0ad11

25

26

27

28

29

30

31

32

33

34

35

36

37

SBnenune camounaykuuu. C caMOMHAYKLIUU

Quzuueckuti npaxmuxym no meme "Hccneoosanue senenus
camounoykyuu"

3Hepr1/m MAaravTHOIO IIOJIA KaTyIIKKU C TOKOM.
3HGKTpOMaFHI/ITHOG IoJIe

Pentenue 3amau

O000111eHIE U CHCTEMATH3aIMsI 3HAHUH 10 TEME
"OnexTponnHamMuKa"

KontpoabHnasi paGota no teMe "JieKTpoaiMHaMuKa"

KonebarenpHast cucrema. CBOOOIHEIE KOJIEOAHMS.
Iapmonunyeckue konedaHus

Kunemarnueckoe u JUHaAMH4YCCKOC OITMCaHHC
KoJIeOaTeIbHBIX ,Z[BI/I)KGHI/Iﬁ

9HepreTquCKoe OITIMCaHHEC. BI)IBO,Z[ JANHaAMHW4YCCKOI'O
OIMMCaHWs TAPMOHUYCCKUX KoJe0aHul U3 ux
OHEPIreTUYCCKOI0 U KHHEMAaTUYCCKOI'0O OMMCaHus

Awmmutyna u dasa xonebaHuit

ITepron u yacrora konebanuii. [leprom MaabIXx CBOOOTHBIX
KojiebaHui MaTemMaTuieckoro MasiTHuka. [lepuon
CBOOOTHBIX KONIEOAHUH TIPY>KUHHOTO MasiTHUKA
Quzuyeckutl npakmuxym no meme "Hzmepenue nepuooa
CB000OHBIX KONEOAHUT HUMSHO20 U NPYHCUHHO20
Maamuuxog”

3aryxatomue Konebanus. BeiHykneHHbIe KoeOaHHS.
Pe3onanc

03.10.2025

06.10.2025

07.10.2025

08.10.2025

08.10.2025

10.10.2025

13.10.2025

14.10.2025

15.10.2025

15.10.2025

17.10.2025

20.10.2025

21.10.2025

bubmoreka [IOK

https://m.edsoo.ru/88{69d2b
Bbubnuoreka [IOK

https://m.edsoo.ru/7648402
S

bubnuorexa [IOK
https://m.edsoo.ru/8ac09b98

butmmnorexa [IOK

https://m.edsoo.ru/7c1db385
bubmuorexa [IOK
https://m.edsoo.ru/87¢e9498
Bbubnuoreka [IOK
https://m.eds00.1ru/e3¢99692

bubmuorexa [JOK

https://m.edsoo.ru/7a0c439a
bubnrorexa LIOK

https://m.eds00.ru/e0399319

bubnuoreka [IOK
https://m.edsoo.ru/72¢93d09

bubmuoreka [IOK
https://m.edsoo.ru/6add2644

bubmuorexa [JOK

https://m.edsoo.ru/addeec71
https://m.edsoo.ru/756123c5

bubnuoreka [IOK
https://m.edsoo.ru/8ef587be

bubmuoreka [IOK
https://m.edsoo.ru/eb84182f



https://m.edsoo.ru/88f69d2b
https://m.edsoo.ru/76484025
https://m.edsoo.ru/76484025
https://m.edsoo.ru/8ae09b98
https://m.edsoo.ru/7c1db385
https://m.edsoo.ru/87ce9498
https://m.edsoo.ru/e3c99692
https://m.edsoo.ru/7a0c439a
https://m.edsoo.ru/e0399319
https://m.edsoo.ru/72e93d09
https://m.edsoo.ru/6add2644
https://m.edsoo.ru/addeec71
https://m.edsoo.ru/756123c5
https://m.edsoo.ru/8ef587be
https://m.edsoo.ru/eb84182f

38

39

40

41

42

43

44

45

46

47

48

49

50

51

ABTOKOJIEOAHUSA

Pentenue 3amau

Ypok-koHpepeniusa "MexaHndeckue KoineOaHus B
MY3bIKaJIbHBIX HHCTpYMEHTax"

KonTpoJsbHas padora '""MexaHudyeckune kojaedanus"

OnexTpoMarHuTHbIe Konebanus. KomebarenbHbIH KOHTYP

®opmyna Tomcona. CBsi3b aMILTUTYIBI 3apsiaa
KOHJIEHCATOpa C aMIUTHTYAO0HN CHIIBI TOKA B KOJIeOaTeIbHOM

KOHTYpE
3aK0H COXPaHEHUS SHEPTUU B HJICATIBHOM KOJIeOaTeIbHOM

KOHTYpE
Quzuyeckutl npakmuxym no meme "lIpeobpazosanue
SHepeUlU 8 NPYICUHHOM MasimHuKe"

3aryxaromme eKTPOMarHUTHBIE KOJIeOaHHUS.
BrIHYyXICHHBIC AIIEKTPOMArHUTHBIE KOJICOaHHUSI

HCpCMCHHBIfI TOK. PC3I/ICTOp 1 KOHACHCATOp B LCIIA
IIEPEMECHHOI'O TOKa

KaTy']J_IKa HUHAYKTUBHOCTHU B LICIIU ICPEMCHHOI'O TOKA

3axon OMa IS SIEKTPHISCKOM IeTH IIepEMEHHOTO TOKa

MoIHOCTh NEPEMEHHOIO TOKA. AMIUTUTYIHOE U
JIEUCTBYIOIIIEE 3HAYEHUE CUJIbI TOKA U HANIPSXKEHUS

Pe3oHaHc B aneKTpUUECKO 1Ienn

22.10.2025

22.10.2025

24.10.2025

05.11.2025

05.11.2025

07.11.2025

10.11.2025

11.11.2025

12.11.2025

12.11.2025

14.11.2025

17.11.2025

18.11.2025

19.11.2025

bubmoreka [IOK
https://m.edsoo.ru/d4adabde
Bbubnuoreka [IOK
https://m.eds00.1ru/093f9af1

bubmuorexa [JOK

https://m.edsoo.ru/d1e2d543
bubnrorexa LIOK
https://m.edsoo.ru/5e668619

butmmorexa [IOK
https://m.edsoo.ru/8483615
2

bubnmuorexa [IOK
https://m.edsoo.ru/cfa307af

bubnrorexa LIOK
https://m.edsoo.ru/8bae38e6
butmmorexa [IOK

https://m.edsoo.ru/lcac6ecdce
bubnuorexa [IOK
https://m.edso0.ru/087506df
bubmuoreka [IOK
https://m.edsoo.ru/al 6836a4

bubmuorexa [JOK

https://m.edsoo.ru/f97418ae
bubnrorexa LIOK

https://m.edsoo.ru/a6£74d93
butmorexa [IOK
https://m.edsoo.ru/ee6677ed

bubmuorexa [IOK
https://m.edsoo.ru/7cab59{8



https://m.edsoo.ru/d4adabde
https://m.edsoo.ru/093f9af1
https://m.edsoo.ru/d1e2d543
https://m.edsoo.ru/5e668619
https://m.edsoo.ru/84836152
https://m.edsoo.ru/84836152
https://m.edsoo.ru/cfa307af
https://m.edsoo.ru/8bae38e6
https://m.edsoo.ru/1cac6c4c
https://m.edsoo.ru/087506df
https://m.edsoo.ru/a16836a4
https://m.edsoo.ru/f97418ae
https://m.edsoo.ru/a6f74d93
https://m.edsoo.ru/ee6677ed
https://m.edsoo.ru/7cab59f8

52

53

54

55

56

57

58

59

60

61

62

63

64

65

Quzuueckuti npakxmuxym no meme "Hccrneoosanue
NnepemMeHH020 MoKa Yepe3 Nocied08amenbHO COeOUHEHHbIE
KOHOeHCcamop, Kamywky u pesucmop”

Pemenue 3amau

Wneanbueiid Tpancdopmarop. [Ipon3BoacTBo, nepenada u
oTpeOIeHNE NMEKTPUIECKON SJHEPTUU

DKOJIOTHUYCCKHE PUCKHU ITPU ITPOU3BOACTBEC JICKTPOIHCPIUH.

KynbTypa ucnonb30BaHus 3JIEKTPOIHEPTUU B
MOBCEIHEBHON XU3HHA

Penrenne 3amau

Pemenue 3amau

KontpoabHnast padora "JjeKTpOMarHuTHbIE
Kose0anus"

MexaHn4eCKHUE BOIHBI. XapaKTepI/ICTI/IKI/I MEXaHHYCCKHUX
BOJIH

CBoliCTBa MEXaHNYECKNUX BOJIH

3ByK. XapaKTepUCTHKH 3BYKa

QDuzuueckuti npaxmuxym no meme "H3zyuenue napamempos
38YK080U 801HbL"

Wndpazsyk u ynerpaszsyk. LLlymoBoe 3arpsisHeHue
OKpY’KaroLIe cpeipl

Pentenue 3amau

9J'I€KTpOMaI‘HI/ITHBIe BOJIHBI. I/ISqueHHe
QJICKTPOMAariuTHLIX BOJIH

19.11.2025

21.11.2025

24.11.2025

25.11.2025

26.11.2025

26.11.2025

28.11.2025

01.12.2025

02.12.2025

03.12.2025

03.12.2025

05.12.2025

08.12.2025

09.12.2025

Bubmuoreka LIOK
https://m.edsoo.ru/401024a9

bubmuorexa [JOK
https://m.edsoo.ru/aS8e¢109f
bubnuorexa [IOK
https://m.edsoo.ru/d9ac1000

bubnuoreka [IOK
https://m.edsoo.ru/138b6f09

Bbubmuoreka [IOK

https://m.eds00.ru/7380038f
butmuorexa [JOK

https://m.edsoo.ru/cfd918bf
bubnrorexa LIOK
https://m.edsoo.ru/714e5dbl

butmmorexa [IOK

https://m.eds00.1ru/d01b818c¢c
bubnuorexa [IOK
https://m.edsoo.ru/49be1{9¢
bubmuoreka [IOK
https://m.eds00.1ru/9f9611 8

bubmuorexa [JOK

https://m.edsoo.ru/4£7985a0
bubnrorexa LIOK

https://m.edso0.ru/f9566406
butmorexa [IOK
https://m.edsoo.ru/ea32d455

bubmuorexa [IOK
https://m.edsoo.ru/a005d2bb



https://m.edsoo.ru/401024a9
https://m.edsoo.ru/a58e109f
https://m.edsoo.ru/d9ae1000
https://m.edsoo.ru/138b6f09
https://m.edsoo.ru/7380038f
https://m.edsoo.ru/cfd918bf
https://m.edsoo.ru/714e5db1
https://m.edsoo.ru/d01b818c
https://m.edsoo.ru/49be1f9e
https://m.edsoo.ru/9f96f1f8
https://m.edsoo.ru/4f7985a0
https://m.edsoo.ru/f9566406
https://m.edsoo.ru/ea32d455
https://m.edsoo.ru/a005d2bb

66

67

68

69

70

71

72

73

74

75

76

77

78

DHeprus >JIeKTPOMarHUTHBIX BOJH. CBOHCTBA
3JIEKTPOMArHUTHBIX BOJH

[ITxana 351eKTpOMarHuTHBIX BOJH. [I[puMeHeHne
AIIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

[IpuHIUTIBEI pagrOCBI3H U TEIEBUACHUS. Pamrnomokartus.
DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOIIEH CPEIIbI

KonTpoJsbHas padora "Kosiebanusi u BOJHbBD)

Cser. 3akon HpiIMOJ'IHHGﬁHOI‘O pacrpoCTpaHCHUA CBETA

Pemienue 3a1a4 Ha MpUMEHEHHE 3aKOHA MPSIMOJIMHENHOTO
pacnpocTpaHEeHHs cBeTa

Otpaxenue cBera. [Inockoe 3epkano. Chepuueckoe
3epKajo

[Ipemomnenne cBeTa. AOCOMIOTHBINA H OTHOCUTEIHHBIN
rokaszarens npenomieHus. [lomHoe BHyTpeHHee
oTpaxkeHue. [IpenenbHbIN yroi MoJIHOro BHYTPEHHETO
OTpasKeHUS

Duzuueckuti npaxmuxkym no meme "Hsmepenue noxazamens
npenomnenus cmexaia"

Pemmenue 3a7a4 Ha IpYMEHEHHE 3aKOHOB OTPaYKEHUS U
MIPETIOMIICHHSI CBETA

Xon nmyuei B npusmMe. Jucnepcus ceeta. CI0XKHBIN cOCTaB
6emoro cBeta. LlBeT

JInH3EL CDOKYCHOC pacCTOsIHUEC U OIITHUYCCKAs CUJIa JIMH3bL

[MocTpoeHnue n3o0pakeHut B TNH3aX U UX CUCTEMAaX.
VBenuueHue JTNH3BI

10.12.2025

10.12.2025

12.12.2025

15.12.2025

16.12.2025

17.12.2025

17.12.2025

19.12.2025

22.12.2025

23.12.2025

24.12.2025

24.12.2025

26.12.2025

bubmoreka [IOK
https://m.edsoo.ru/be2eSS5¢d
Bbubnuoreka [IOK
https://m.eds00.1ru/49d830a9

bubmuorexa [JOK

https://m.edsoo.ru/d8elc3be
bubnrorexa LIOK
https://m.edsoo.ru/6044135
9

bubmuorexa [IOK
https://m.edsoo.ru/bb53bld
5]

butmuorexa [JOK
https://m.edsoo.ru/5a868109
bubnrorexa LIOK

https://m.edsoo.ru/ecd480a2

bubmuorexa [JOK
https://m.edsoo.ru/cd174al0

bubmuorexa [JOK
https://m.edsoo.ru/f32aab06
bubnuorexa [IOK
https://m.edsoo.ru/1el6ecbe
butmorexa [IOK

https://m.eds00.1u/5fc0c638
bubmorexa [IOK
https://m.edsoo.ru/c6416d48
bubmuoreka [IOK
https://m.edsoo.ru/3061de2b



https://m.edsoo.ru/bc2e55cd
https://m.edsoo.ru/49d830a9
https://m.edsoo.ru/d8e1c3be
https://m.edsoo.ru/60441359
https://m.edsoo.ru/60441359
https://m.edsoo.ru/bb53b1d5
https://m.edsoo.ru/bb53b1d5
https://m.edsoo.ru/5a868f09
https://m.edsoo.ru/ecd480a2
https://m.edsoo.ru/cd174a10
https://m.edsoo.ru/f32aab06
https://m.edsoo.ru/1e16cc6e
https://m.edsoo.ru/5fc0c638
https://m.edsoo.ru/c6416d48
https://m.edsoo.ru/3061de2b

79

80

81

82

&3

84

85

86

87

88

89

90

91

Pemrenue 3a1a4 Ha MOCTPOCHHE M300paXKEHHUIA,
MOJTy4aeMBbIX C MOMOIIBIO JIMH3

Pemienue 3agad Ha MMOCTPOCHUC H306pa)l(eHPII>i,
I10JIy4a€MbIX C ITIOMOIIBIO JIMH3

Qusuyeckutl npakmuxkym no meme "Hszmepenue pokycrozo
paccmosHus aun3"

I'ma3 xak onTHdeckas cucreMa

Pemenne 3aJga4d. Hpez[em,l OPUMCHHUMOCTH FeOMeTpH‘IGCKOﬁ
OIITHUKH

CKOpOCTL CBCTA U MCTOAbI €€ U3MCPCHU

Hucnepcust cBera

HHaTepdepenius crera

KorepeHTHbIC UICTOUHUKH. YCIIOBUS HAOIOACHUS
MAaKCUMYMOB 1 MHHUMYMOB

Pentenue 3amau

[Ipumenenue naTephepeHINN

Hudpakuus ceeta

Jdudpakunonnas pemeéTka. YcaoBre HaOMIOIEHNS TTIaBHBIX
MaKCUMYMOB

29.12.2025

30.12.2025

12.01.2026

13.01.2026

14.01.2026

14.01.2026

16.01.2026

19.01.2026

20.01.2026

21.01.2026

21.01.2026

23.01.2026

26.01.2026

bubmoreka [IOK
https://m.edsoo.ru/668edbc8
Bbubnuoreka [IOK
https://m.edsoo.ru/12ed04b5

bubmuorexa [JOK

https://m.edsoo.ru/f998d964
bubnrorexa LIOK
https://m.edsoo.ru/d58c411a

butmmorexa [IOK
https://m.edso0.ru/e9890fe9

bubnmuorexa [IOK

https://m.edsoo.ru/c56¢8158
bubmuoreka [IOK
https://m.edsoo.ru/0b36363
d

bubnrorexa LIOK

https://m.edsoo.ru/8a14748b
butmnorexa [IOK
https://m.edsoo.ru/82315dd
4

bubmuoreka [IOK
https://m.edsoo.ru/c9bd77cb
bubmuorexa [JOK
https://m.edsoo.ru/c56f05¢cb
bubnrorexa [IOK

https://m.edsoo.ru/d83742b
b

bubmuorexa [JOK
https://m.edsoo.ru/853a64fc



https://m.edsoo.ru/668edbc8
https://m.edsoo.ru/12ed04b5
https://m.edsoo.ru/f998d964
https://m.edsoo.ru/d58c411a
https://m.edsoo.ru/e9890fe9
https://m.edsoo.ru/c56c8158
https://m.edsoo.ru/0b36363d
https://m.edsoo.ru/0b36363d
https://m.edsoo.ru/8a14748b
https://m.edsoo.ru/82315dd4
https://m.edsoo.ru/82315dd4
https://m.edsoo.ru/c9bd77cb
https://m.edsoo.ru/c56f05cb
https://m.edsoo.ru/d83742bb
https://m.edsoo.ru/d83742bb
https://m.edsoo.ru/853a64fc

92

93

94

95

96

97

98

99

100

101

102

103

104

105

Pentenne 3amay

ITonepeunocTs cBeTOBBIX BOJH. [lonsipuzaiius ceera

Quzuyeckuti npakmuxkym no meme "Habnroodenue
ougbparyuu, unmepghepenyuu u noaapuzayuu ceema"

Pemenue 3amau

CBeETOBEIC SBJICHUS B IPUPOIE

O0001eHre 1 cucreMaru3anys 3Hauui mo reme "Omnruka"

KonTpoJsibHas padora no teme «Onruka

I'paHu1IBl TPUMEHUMOCTH KJIACCUYECKOM MEXaHUKH.
3aKOHEI QJICKTPOAMHAMUKU U IIPUHIHUIT OTHOCUTCIIBHOCTU

ITocTynarel cienuaibHOM TEOPUU OTHOCUTEIBLHOCTU

[IpocrpancTBeHHO-BpeMeHHOI nHTEpBal. [IpeoOpazoBanus
Jlopenmna. YcnoBue npuauHHOCTA. OTHOCUTEIEHOCTD
OJTHOBPEMEHHOCTH. 3aMeIJICHUE BPEMEHH U COKPAIICHHE
JUTAHBI

3Hepr1/m " UMITYJIBC peMTHBHCTCKOﬁ qaCTUIbI

CBsI3b Macchl € 3HEPTUEN U UMITYIIbCOM PENIITUBHUCTCKON
YacTHLbL. DHEPTHUs MTOKOS

PaBHOBeCHOE TCILIOBOE H3JIyUCHUEC

3akoH cMmelenus Buna

27.01.2026

28.01.2026

28.01.2026

30.01.2026

02.02.2026

03.02.2026

04.02.2026

04.02.2026

06.02.2026

09.02.2026

10.02.2026

11.02.2026

11.02.2026

13.02.2026

bubmoreka [IOK
https://m 258ffa

Bbubnuoreka [IOK
https://m.edsoo.ru/f54035a5

bubmuorexa [JOK

https://m.edsoo.ru/1c5{f752
bubnrorexa LIOK
https://m.edsoo.ru/a5{fa218

butmmorexa [IOK
https://m.edsoo.ru/7fb307ec

bubnmuorexa [IOK

https://m.edsoo.ru/8c68e5b9
bubmuoreka [IOK
https://m.edsoo.ru/01ef4556

bubmuorexa [JOK
https://m.edso0.ru/64b41966

bubnrorexa LIOK
https://m.edsoo.ru/f5S9¢fcec

bubmuorexa [IOK
https://m.edsoo.ru/5d{8bafl

bubmuorexa [JOK

https://m.edsoo.ru/8ccab62a
bubnrorexa [IOK

https://m.edsoo.ru/30dbal 8¢
Bubnmuoreka [IOK
https://m.edsoo.ru/65783dec

bubmuorexa [JOK
https://m.edsoo.ru/e70195bd



https://m.edsoo.ru/b6258ffa
https://m.edsoo.ru/f54035a5
https://m.edsoo.ru/1c5ff752
https://m.edsoo.ru/a5ffa218
https://m.edsoo.ru/7fb307ec
https://m.edsoo.ru/8c68e5b9
https://m.edsoo.ru/01ef4556
https://m.edsoo.ru/64b4f966
https://m.edsoo.ru/f59cfcec
https://m.edsoo.ru/5df8baf1
https://m.edsoo.ru/8ccab62a
https://m.edsoo.ru/30dba18c
https://m.edsoo.ru/65783dec
https://m.edsoo.ru/e70195bd

106

107

108

109

110

111

112

113

114

115

116

117

118

119

TI'mnoresa M. I1nanka o kBaHTax. @OTOHBI

OHeprus 1 UMIyIsCc GoToHa

®doroaddekt. OmbITe! A. I. CToneToBa. 3aKOHBI

dhoroadderra

VYpaBuenue DitHmTeliHa 11 poTosddekra. "KpacHast
rpanuma" ¢poro3ddexra

Quzuueckuti npakmuxkym no meme "Hsmepenue
nocmosmnou Ilnanka na ocnoge ucciedo8anus
Gpomosghgpexma”

Hasnenne ceeta. OnbrTe [1. H. JleGenepa

BoinHoBEIe CBOMCTBA YaCTHIL

Quzuyeckuti npakmuxym no meme "Onpedenenue UMNYIbea
U SHep2UU PerTMUBUCICKUX Yacmuy (no pomoepaghusim
MPeKo8 3apsdCeHHbIX Yacmuy 8 macnummom noie)”

Bonnel ne bpoiins. J{nuHa BosHel e bpoitsia u pazmepsl
00JIaCTH JIOKAJIM3alKH IBHKYILEHCS YaCTHIII

KopmyckynsipHO-BOITHOBOM Ayann3m

Judpaxuys >1eKTpOHOB Ha KpUCTAILIAX

Crnenuduka n3mepenuit B MukpomMupe. COOTHOLICHUS
HeomnpenenéHHocTei [ eiizenbepra

Pemenne rpaduyeckux 3amay

Kontpoabsnasi padora no temam: "OcnoBsl CTO",
"KopnyckyJISipHO-BOJIHOBOI q1yaan3m'

16.02.2026

17.02.2026

18.02.2026

18.02.2026

20.02.2026

24.02.2026

25.02.2026

25.02.2026

27.02.2026

02.03.2026

03.03.2026

04.03.2026

04.03.2026

06.03.2026

bubmoreka [IOK
https://m.edsoo.ru/ee9b3182
Bbubnuoreka [IOK
https://m.edsoo.ru/c3de891a
bubmuorexa [JOK
https://m.edsoo.ru/312b750a
bubnrorexa LIOK
https://m.edsoo.ru/404dfa9a

bubmuoreka [IOK
https://m.edsoo.ru/cf74blla

Bbubnuoreka [IOK
https://m.edsoo.ru/f945d85¢

bubmuorexa [JOK
https://m.edsoo.ru/2288a0c4

bubmuorexa [JOK
https://m.edsoo.ru/34ada5de

bubnuorexa [IOK
https://m.edsoo.ru/aab98bef
bubmuoreka [IOK
https://m.edsoo.ru/ff1758d0

bubmuorexa [JOK

https://m.edsoo.ru/lac08aSb
bubnrorexa [IOK

https://m.edsoo.ru/c026fd37
Bubnmuoreka [IOK
https://m.edsoo.ru/ad73e145

bubmuorexa [JOK
https://m.eds00.ru/39¢44028



https://m.edsoo.ru/ee9b3182
https://m.edsoo.ru/c3de891a
https://m.edsoo.ru/312b750a
https://m.edsoo.ru/404dfa9a
https://m.edsoo.ru/cf74b11a
https://m.edsoo.ru/f945d85c
https://m.edsoo.ru/2288a0c4
https://m.edsoo.ru/34ada5de
https://m.edsoo.ru/aab98bef
https://m.edsoo.ru/ff1758d0
https://m.edsoo.ru/1ac08a5b
https://m.edsoo.ru/c026fd37
https://m.edsoo.ru/ad73e145
https://m.edsoo.ru/39c44028

120

121

122

123

124

125

126

127

128

129

130

131

Pemenne PaCUCTHBIX 3a4a4

OnBITHI IO UCCIIE0BAaHUIO CTpOocHHS aToma. [nanerapHas
Moens atoMa Pesepdopaa

IToctynars! bopa

Buasr cnektpos. CieKTp YpOBHEH SHEPTHH aToMa
BOJIOpOJIA

CrnoHTaHHOE U BBIHYXX/JICHHOC U3JIyYCHHC CBCTA

Duszuueckutl npakmuxym no meme "Hccnedosanue cnekmpa
PA3PENCEHHO20 AMOMAPHO20 6000POOA U U3MeEPeHUE
nocmosnHou Puobepaa”

Jlazep

Hyxnonnas monens sinpa l'eiizenOepra-lBanenko. 3apsin u
MaccoBoe 4ucio sapa. M3zoromnsl. ParuoakTHBHOCTD

3aKkoH paAroakTHBHOTO pacnana. CBoiicTea
HOHU3UPYIOLIETO U3TydeHHs. BiusHue pagnoakTHBHOCTH
Ha )KMBBIE OpraHm3MBL. Jlozumerpus

Quzuyeckuti npakmuxkym no meme "Hcciredosanue
PaouoakmueHo20 ona ¢ ucnonvzosanuem oozumempa”
DOHeprus CBsI3U HyKJIOHOB B sipe. SnepHble cuibl. edekrt
Macchl sapa. SnepHsle peakunu. SlnepHbie peakTopsl.
[IpobGnemsbI yripaBisieMoro TepMOSIEPHOTO CHHTE3A.
OKOJIOTHYECKHE aCIIEKTHI Pa3BUTHSA AAEPHON SHEPIeTUKU
MeTonbl perucTpaluy 1 UCCIEA0BaHuUS 3JIEMEHTAPHbBIX
yactull. DyHnaMeHTanbHbIE B3aNMOAEHCTBUS. baproHsl,
MEe30HHI U JIenToHbI. [Ipencrasienne o CtaHgapTHOM
Mozenu. KBapk-IimooHHas MOJIENb aipOHOB

09.03.2026

10.03.2026

11.03.2026

11.03.2026

13.03.2026

16.03.2026

17.03.2026

18.03.2026

18.03.2026

20.03.2026

23.03.2026

24.03.2026

bubmoreka [IOK
https://m.edsoo.ru/4877aale
Bbubnuoreka [IOK
https://m.edsoo.ru/aac588¢eb
bubmuorexa [JOK
https://m.edsoo.ru/22748eb4
bubnrorexa LIOK
https://m.edso0.ru/4216994
4

bubmuorexa [IOK
https://m.edsoo.ru/b3cb766¢

bubnuorexa [IOK
https://m.edsoo.ru/d09da494

bubnuorexa [IOK
https://m.edsoo.ru/7cd10a0a

butmmorexa [IOK
https://m.edsoo.ru/3dbdf0d2

bubmuorexa [JOK
https://m.edsoo.ru/ce234633

bubmuorexa [JOK
https://m.edsoo.ru/d37d9fte

butmorexa [IOK
https://m.edsoo.ru/67361aef

bubmuorexa [JOK
https://m.edsoo.ru/fcae91e9



https://m.edsoo.ru/4877aa1e
https://m.edsoo.ru/aac588eb
https://m.edsoo.ru/22748eb4
https://m.edsoo.ru/42169944
https://m.edsoo.ru/42169944
https://m.edsoo.ru/b3cb766c
https://m.edsoo.ru/d09da494
https://m.edsoo.ru/7cd10a0a
https://m.edsoo.ru/3dbdf0d2
https://m.edsoo.ru/ce234633
https://m.edsoo.ru/d37d9ffe
https://m.edsoo.ru/67361aef
https://m.edsoo.ru/fcae91e9

132

133

134

135

136

137

138

139

140

141

142

®wusuka 3a npeneramu CtangapTHON Moaenn. TémMHas
Marepus 1 TéMHas sHeprust. EnuncTBo dhusnueckoit
KapTHHBI MHpa

OTaIebl Pa3sBUTHA aCTPOHOMUH. 3HaueHHe ACTPpOHOMUU

[IpuMeHUMOCTD 3aKOHOB (DPU3UKH TSI OOBSCHEHUS
MIPUPOJIBI KOCMUYECKUX 00BEKTOB. MeTobl
ACTPOHOMHUYECKUX UCCIIEIOBAHUN

CoBpeMeHHBIE ONITUYECKUE TEJIECKOIBI, PaIHOTENIECKOIIbI,
BHeaTMocQepHas aCTPOHOMHUS

Bun 38é3mH0T0 HeOa. Co3Be3aus, SpKUE 3BE3/bI, IJIAHETHI,
UX BUAUMOE JBHKEHUE

Conneunas cuctema. Connue. CoHeUHas aKTUBHOCTb.
Ucrounuk suepruu ConHIa u 3BE371

3BE3/1bI, UX OCHOBHBIE XapaKTEepUCTUKU. Juarpamma
"CIEKTpaJIbHBIN KJ1acc — CBETUMOCTB"

3Be3/bI [TIaBHOM MOCIEI0BATEILHOCTH

Brytpennee crpoenne 38€31. COBpeMeHHbIE
MIPECTaBIEHUS O MPOUCXOKICHUH U 3Bomony ConHIa U
3BE3/1. DTalbl )KU3HH 3BE3

Mnieunslii [Tyte — Hama "anakTtuka. Tunel rajnakTuk.
YEpHble ABIPHI B AAPAX TATAKTUK

Quzuueckuti npakmuxym no meme "Habnroodenus 36301020
Heba HeBOOPYHCEHHBIM 2NA30M C UCHONb308AHUEM

KOMNbIOMEPHbBIX I’lplUlO.?fC@Hulz ons onpe()eflenwz NOJIOMHCEeHUA

HebeCHbIX 00beKMO8 Ha KOHKPEMHYI0 0amy: OCHOBHbLE
cozee30usn CesepHoco nonyuiapus u apkue 36€30u1" unu
"Habnroodenus 6 meneckon Jlyuvl, nianem, mymaHHocmeu u
36€30HbIX cKonaenul"”

25.03.2026

25.03.2026

27.03.2026

06.04.2026

07.04.2026

08.04.2026

08.04.2026

10.04.2026

13.04.2026

14.04.2026

15.04.2026

https://m.edsoo.ru/c36658da

bubmuorexa [JOK
https://m.edsoo0.ru/b8fb6391
bubnuorexa [IOK
https://m.edsoo.ru/5d159d3
b

bubmnoreka [IOK
https://m.edsoo.ru/a28026bd
bubnuoreka [IOK
https://m.eds00.1u/89dc2d90
bubmuorexa [JOK
https://m.edsoo.ru/b100661a
bubnuorexa [IOK
https://m.edsoo.ru/42569¢al
butmmorexa [IOK

https://m.eds00.ru/b879{b3f

bubmuorexa [JOK
https://m.edsoo.ru/8b7ac737

bubmuorexa [JOK
https://m.eds00.ru/63756¢47

Bubnmuoreka LIOK
https://m.edsoo.ru/eb916182


https://m.edsoo.ru/c36658da
https://m.edsoo.ru/b8fb6391
https://m.edsoo.ru/5d159d35
https://m.edsoo.ru/5d159d35
https://m.edsoo.ru/a28026bd
https://m.edsoo.ru/89dc2d90
https://m.edsoo.ru/b100661a
https://m.edsoo.ru/42569ea1
https://m.edsoo.ru/b879fb3f
https://m.edsoo.ru/8b7ac737
https://m.edsoo.ru/63756c47
https://m.edsoo.ru/eb916f82

143

144

145

146

147

148

149

150

151

152

153

154

155

Bcenennas. Pacmmpenne Beenennoii. 3akon Xa06:ma.
Teopus bonbwioro B3peiBa. PenrkroBoe uznyueHue

Macmrabnas ctpykrypa Beenennoii. MeTtaranaktuka

Hepeménnslie mpobieMbl acTpOHOMUH

O6o001IeHue u cucTeMaTu3anus 3HaHui. Poib Gu3nky u
aCTPOHOMHUH B SKOHOMHYECKOH, TEXHOJIOTUIECKOM,
COIMAIBHOM 1 3THYEeCKO chepax AesTeTbHOCTH YeNIoBeKa

O06o0menue u cucteMaru3anus 3HaHui. Pob u Mmecto
(bM3MKH U aCTPOHOMHH B COBPEMEHHON HAyYHOU KapTUHE
Mupa

O06o00meHne u cucTeMaTH3anys 3HaHui. Pois hu3udeckoit
TEOpUH B (POPMUPOBAHUH MPEACTABICHUHN O QU3UUICCKON
KapTHHE MHUPa, MECTO (PU3NUECKOM KapTUHBI MUPa B 00IIeM
Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX NTPEACTABICHUN
0 TIPHUPOJIC

IIpomexyTounas arrectauusi. UToropas KOHTpOJIbHAS
padora

O0001IeHHE U CUCTEMATH3aINs 3HAHUH 110 TeEME
"Kunemaruka"

O060011IeHIE ¥ CHCTEMAaTH3aLKs 3HAHUH 110 TeMe

" lunamuka"

O00011eH1E U cucTeMaTr3anys 3HaHui 1o teme "Craruka
TBepaoro Tena"

O0001IeHNE U CUCTEMAaTH3allns 3HAHUH 110 TeMe "3aKOHBI
COXpaHEHUs B MEXaHUKe"

O00011eHNE U cUCTEMAaTU3aIMs 3HAaHUH 110 TeMe ""3aKOHBI
COXpaHeHUs B MexaHuke"

O06001IeHHE U CUCTEMAaTH3aIUs 3HaHUH 110 TeMe "OCHOBBI
MOJICKYJISIPHO-KUHETUIECKON Teopun"

15.04.2026

17.04.2026

20.04.2026

21.04.2026

22.04.2026

22.04.2026

24.04.2026

27.04.2026

28.04.2026

29.04.2026

29.04.2026

04.05.2026

05.05.2026

bubmoreka [IOK
https://m.edsoo.ru/ec651eb8
Bbubnuoreka [IOK
https://m.edsoo.ru/c3dabebe
bubmuorexa [JOK

https://m.edsoo.ru/1072021¢

bubmorexa [JOK
https://m.edsoo.ru/ad6ddeed

Bubmuoreka [IOK
https://m.edsoo.ru/18f19f7¢

bubmuorexa [JOK
https://m.edsoo.ru/e7d400f4

Bbubmuoreka [IOK
https://m.edsoo.ru/b032fc4b
butmuorexa [JOK
https://m.edsoo.ru/4e31b507
bubnuorexa [IOK
https://m.edsoo.ru/2dtbafeS
bubmnorexa [IOK
https://m.edsoo.ru/3ccad82¢
bubmuorexa [IOK
https://m.edsoo.ru/32a4d1a0
bubmnoreka [IOK
https://m.edsoo.ru/ed440ca8
bubmuorexa [JOK
https://m.edsoo.ru/c63f7¢10



https://m.edsoo.ru/ec651eb8
https://m.edsoo.ru/c3dabe6e
https://m.edsoo.ru/1072021e
https://m.edsoo.ru/ad6ddeed
https://m.edsoo.ru/18f19f7c
https://m.edsoo.ru/e7d400f4
https://m.edsoo.ru/b032fc4b
https://m.edsoo.ru/4e31b507
https://m.edsoo.ru/2dfbafc5
https://m.edsoo.ru/3cca482e
https://m.edsoo.ru/32a4d1a0
https://m.edsoo.ru/ed440ca8
https://m.edsoo.ru/c63f7c10

156

157

158

159

160

161

162

163

164

165

166

167

168

169

OO0o0muIeHne u cucTeMaTru3alys 3HaHUH 110 TeMe
"Tepmognaamuka. TeroBsie MamuHb"

O06o001IeHue n cucTeMaTU3aLus 3HaHUI 110 TeMe
"ArperarHsie cocTosHUA BemecTBa. Da3oBbie mepexoss!”

O06o0011eHue U cucTeMaTH3alus 3HaHUH 10 TeMe
"OnexTpuyeckoe nozie"

O60011eHre U cucTeMaTH3alus 3HaHUI 110 TeMe
"[1oCTOSTHHBIH IEKTPUIECKHUH TOK"

O0o001IeHne 1 cucTeMaru3alus 3HaHui mo reme "Toxku B
pa3IuuHBIX cpenax”

O000111eHIE U cUCTEMaTU3aLMsl 3HAHUH 110 TEME
"MarautHOe moie"

O060011IeHIE U cCHCTEMATH3as 3HAHUH 110 TEME
"DneKTpoMarHuTHas HHIYKIUs"

O0001IeHNEe U cUCTEMAaTH3aIMs 3HaHUI 110 TEME
"MexaHnueckue Konebanus"

. O0o0mIeHre U cucTeMaTu3aIus 3HaHWIA 10 TeMe
"DIIeKTpOMarHUTHEIC KOJIeOaHus"

PesepBHblii ypok. O000IIEHHE U CUCTEMATU3aIlUs 3HAHH
1o Teme "MeXaHUYEeCKHUE U ANEKTPOMArHUTHBIE BOJTHBI"

O0001IeHE U cUcTeMaTH3anus 3HaHui 110 Teme "OnTuka"

O0001IeHNEe U CUCTeMaTH3alns 3HaHUH 110 TeMe "OCHOBBI
CTO"

O060011IeHIE ¥ CHCTEMAaTH3alKs 3HAHUH 110 TeMe
"KopnyckynsipHO-BOIHOBOM Ayanusm"

O0001IeHre ¥ cucTeMaru3anys 3HaHui mo teMme "dusuka
atoma"

06.05.2026

06.05.2026

08.05.2026

11.05.2026

12.05.2026

13.05.2026

13.05.2026

15.05.2026

18.05.2026

19.05.2026

20.05.2026

20.05.2026

22.05.2026

25.05.2026

bubmoreka [IOK

https://m.edsoo.ru/1d36b5b
1

bubmuorexa [JOK
https://m.edsoo.ru/3bf0def9
bubnuorexa [IOK
https://m.edsoo.ru/71453ee6
butmmnorexa [IOK
https://m.edsoo.ru/3d40077a
bubmuorexa [IOK
https://m.edsoo.ru/3b4c06ae
Bbubnuoreka [IOK
https://m.edsoo.ru/053e2248
bubmuorexa [JOK
https://m.edsoo.ru/d6310bfd
bubnrorexa LIOK
https://m.edsoo.ru/5e2bb83d
butmnorexa [IOK
https://m.edsoo.ru/96a7a2dd
bubmuorexa [IOK
https://m.edsoo.ru/52ad1603
bubmuoreka [IOK
https:/m.edsoo.ru/Sbec]c65
butmuorexa [JOK
https://m.edsoo.ru/f7¢59d38
bubnrorexa LIOK
https://m.edsoo.ru/1£511654
Bbubnmuoreka [IOK
https://m.edsoo.ru/905¢S5¢ceQ
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Kon
npoBepsie
MOI'0
pe3yabTar
a

10.1
10.2
10.3
104
10.5
10.6

ITPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJIbHOM ITPOT' PAMMBI10 KJIACC

IIpoBepsieMble MpeaAMeTHbIE Pe3YJIbTATHI 0CBOEHHSI OCHOBHOI
00pa3oBaTeJIbHOM MPOrPpaMMBbI CpPeHEro 001ero 00pa3oBaHus

JleMoHCTpUpOBaTh Ha NpHUMEpPax pojib W MecTo GU3MKU B (HOPMHUPOBAHUU
COBPEMEHHON HAy4YHOM KapTUHbl MHpA, B PA3BUTUU COBPEMEHHON TEXHHUKU H
TEXHOJIOTUH, B IPAKTUYECKOU ESTEIBHOCTH JIFOAEH

YuutbiBaTh ~ TpaHHIbl  NPUMEHEHHUS  M3Yy4YeHHBIX  (U3MUECKMX  MOjeNeil:
MaTepuaibHasl TOUKa, MHEpIHalbHas cucTeMa OTcuéTa, abCONIFOTHO TBEPIOE TEO,
WICAJbHBIN ra3; MOJEIN CTPOCHMS Ia30B, JKUJIKOCTEH M TBEPABIX TEJ, TOUCYHBIN
AIIEKTPUYECKUH 3apsi/i — P pelieHnH (PU3NUecKux 3aaad

Pacnio3naBarh ¢usnveckue sBIeHUS (IPOIECCH) M OOBSCHATH WX HA OCHOBE
3aKOHOB MECXaHUKH, MOHCKYHSIPHO-KI/IHGTI/I‘IGCKOI\/’I TCOpHUU CTPOCHHA BCLICCTBA U
SJICKTPOJAUHAMUKHN: PABHOMEPHOC U PAaBHOYCKOPCHHOC HpHMOHHHeﬁHOG JABWXKXCHUCE,
cBOOOJHOE MaJieHHWEe Tel, ABMKCHHE MO OKPYKHOCTH, MHEPLHs, B3aUMOACHCTBUE
test; auddysus, OpOYHOBCKOE IBMKEHHE, CTPOEHHUE XKHMJIKOCTEH W TBEPABIX Tell,
U3MEHEeHHe 00bEMa Ten MpM HarpeBaHUM (OXJIAKIEHWH), TEIJOBOE pPaBHOBECHE,
UCIIapeHue, KOHJICHCAlUs, IUIABJICHUE, KPUCTAJIU3AlMs, KUIIEHUE, BIAXKHOCTb
BO3lyXa, MOBBINICHUC OABJICHHUA Ta3a IPU €ro Harp€BaHUH B 3aKPLITOM COCYIC,
CBA3b MEXKIY IapaMeTpaMu COCTOSHMs ra3a B HM30IPOLECCAxX; HIEKTPU3alus Tell,
B3aUMOJICHCTBHE 3aps10B

OnuceiBaTh MEXAHWYECKOE [JBI)KEHHE, HUCHONb3ys (U3UUYECKUE BEIUYHHBIL:
KOOpAMHATA, IyTh, IIEPEMEILECHHUE, CKOPOCTb, YCKOPEHHME, Macca Tela, CHUIa,
UMIIYJIbC Te€Jla, KUHETHYECKasi SHEPrus, MOTCHLHAIBbHAs JHEPIHs, MEXaHU4ecCKas
pabora, MexaHMYECKass MOIIHOCTh; TPH OIUCAaHWM TPABHIBHO TPAKTOBAThH
(¢u3NYECKU CMBICT HCHOJIb3YEMbIX BEJIIMYMH, MX OOO3HAYEHHsS] W EIUHMIIbI,
HaXOIuTh (POPMYIIbI, CBSA3BIBAIOLINE NAaHHYIO (DU3MUECKYI0 BEIMYMHY C IPYTMMHU
BEJIMYNHAMU

OnucelBaTh W3y4YEHHBIE TEIUIOBBIE CBOMCTBA TEJI U TEIJIOBBIE SBJICHUS, UCIOIb3Ys
¢u3nueckre BEIWYMHBL: JABICHHE Ta3a, TeMIleparypa, CPeIHssl KHHETHYeCcKas
SHEpPrusl XaOTHYECKOIO JBUKEHMS MOJIEKYJ, CpEJHEKBaJpaTU4Has CKOpPOCTb
MOJIEKYJI, KOJIMYECTBO TEIUIOThI, BHYTPEHHSsI dHEprus, padora rasza, kKodpGuuueHT
II0JIE3HOTO JAEHUCTBUS TEIUIOBOIO JABUraTesIsl; IPU ONUCAHUU NPABUIIBHO TPAKTOBATh
(Gu3n4ecKuii CMbICI HUCHOJIB3YEMbIX BEIMYMH, MX OOO3HAYeHHUs U EIUHULBL,
HaXOAUTh (POPMyYJIbI, CBA3BIBAIOIIME IAHHYIO (DU3MYECKYIO BEJIMYMHY C JAPYTUMH
BEJIMYHMHAM

OnuceiBaTh M3YyYCHHBIC DIICKTPUUECKHE CBOMCTBA BEIIECTBA U DJICKTPUUYCCKHE
SIBJIICHUsI (ITPOIIECCHI), MUCTONB3Ysl (PU3MUECKHE BEIWYUHBI: DJIEKTPUUECKUI 3apsi,



10.7

10.8

10.9

10.10

10.11

10.12

10.13

10.14

10.15

AIIEKTPUYECKOE T10JI€, HANPSHKEHHOCTh MOJsl, MOTEHLIMAJ, pa3HOCTh MOTEHLIUAJIOB;
IpU ONHCAHUM MPaBWIBHO TPAKTOBaTh (DU3MUECKHH CMBICI HCHOIb3YyEMbIX
BEJIMYMH, WX OOO3HAYEHMS W €IUHUIBI, yKa3bIBaTb (HOPMYJIbl, CBS3bIBAIOIINE
JaHHYIO0 (PU3UYECKYIO BEIMYUHY C IPYTUMH BeTMYMHAMHU

aHATM3UPOBATh (PU3MUECKUE MPOIECCH U SBICHUS, UCTIONB3Ys (PU3NIECKHE 3aKOHBI
Y NPUHLUIBL: 3aKOH BcemupHoro Tsarorenus, I, I m III 3akonsr HeroToHa, 3akoH
COXpPaHEHUs] MEXAaHWYECKOM HHEPrur, 3aKOH COXPAHEHUS HMMIYJIbCa, NPHHIIUI
CYNEPHO3ULMHA CWJI, INPUHIMII PABHONPABUS WHEPLHUAIBHBIX CHCTEM OTCYETA,
MOJIEKYJISIPHO-KUHETHYECKYIO TEOPUIO CTPOEHMSI BEIIECTBA, Fa30BbIE 3aKOHBI, CBA3b
CpeaHeld KMHETHYECKOW SHEpruy TEIIOBOIO JIBMXKEHUS MOJIEKYJ C aOCONIOTHOM
TEMIIEpaTypOil, IEPBbIN 3aKOH TEPMOAMHAMUKH; 3aKOH COXPAaHEHHUS DJIEKTPUYECKOTO
3apsiza, 3akoH KynoHa; mpu 3TOM pa3nuyaTh CJIOBECHYIO (POPMYITHPOBKY 3aKOHA, €0
MaTeMaTU4ecKoe BHIPAKECHUE U yCIOBHA (TPAHULIBI, 00JIACTH) MPUMEHUMOCTH

OOBICHITE OCHOBHEBIE IIPUHIHUIIBL ﬂeﬁCTBHﬂ MalluH, HpI/I60p0B U TCXHHUYCCKHX
YCTPOﬁCTB; pa3jindarb YCJIOBHUA HUX 0€e30I1aCHOT0 MCIIOIL30BaHHUA B MMOBCEIHEBHOM
JKHN3HHU

BBITIOTHATE SKCIEPUMEHTHI 110 UCCIICTOBAHHUIO (PH3UIESCKUX SBJICHHUHA U MPOIIECCOB
C WCIION30BAHUEM TIPSIMBIX W KOCBEHHBIX U3MEPEHUIl; TPU 3TOM (POPMYIHPOBATH
npobieMy (3a7ady) ¥ THIOTE3y Y4EeOHOro 3KCIEpUMEHTa, COOMpaTh YCTAaHOBKY W3
NPEJIOKESHHOTO 000PYIOBAaHUS, IIPOBOIUTH OTBIT U (POPMYIIUPOBATH BHIBOJIBI

OcCymiecTBIATh MPSIMbIE U KOCBEHHBIE M3MEPEHUS (PU3MYECKUX BEIIMYHH; TPH ITOM
BbIOMpaTh ONTHUMAJIbHBIM CIOCOO M3MEpPEHUs] M MCHOJIb30BaTh U3BECTHBIE METOJIbI
OILICHKH MOTPEIIHOCTEN U3MEPEHNI

HccnenoBarh 3aBUCUMOCTH MEXIY (PU3MUECKUMHU BEJIWYMHAMH C MCIIOJIb30BAHUEM
OpSAMBIX HW3MEPEeHUH; TpU OSTOM KOHCTPYHPOBaTh YCTAaHOBKY, (UKCHPOBATH
pe3yJIbTaThl MOMyYEHHON 3aBUCUMOCTH (DPM3MUYECKMX BEJMYMH B BHJIE TAOIHIl U
rpauKoB, J1e1aTh BBIBOABI IO Pe3yibTaTaM HCCIIeI0BaHUS

CoOmronath mpaBuia 6€30MaCHOTO TPy/Aa MPHU MPOBEIECHUH UCCIEA0BAaHUM B paMKax
y4eOHOT0 3KCIEPUMEHTa, YUeOHO-UCCIIE0BATEIbCKON 1 MPOEKTHOM JesTeIbHOCTH
C MCIIOJIb30BAHNEM M3MEPHUTEIBHBIX YCTPONCTB U J1a00OPaTOPHOro 000PyaOBaAHHUS

Pemarp pacu€THple 3amaun ¢ SBHO 3aJaHHON (U3MUECKOW MOJENBIO, WCIIONB3Ys
(du3uYecKre 3aKOHBI M TIPUHITUIIBI, HA OCHOBE aHAJIM3a YCJIOBHS 3a7auyd BHIOMpATh
(bu3HYECKYI0 MOJEIb, BBIACIITh (PU3NUECKUE BETUYMHBI U (POPMYIIBI, HEOOXOIUMBIE
sl €€ pelleHHs, MPOBOAUTh Pacu€Thl U OLICHUBAThb PEAIbHOCThH IOJTYYEHHOTO
3HaUeHUs (PU3MUECKON BETMUHUHBI

Pemrares kadecTBEHHBIE 3aga4u: BBICTpaHMBaTb JIOTHYCCKHU HCEIIPOTUBOPCUHUBYIO
LHCIIOYKY paCCY)KI[eHI/Iﬁ C OHOpOI71 Ha HU3YUYCHHBIC 3dKOHbI, 3aKOHOMCPHOCTH H
(1)I/IBI/IIICCKI/I6 SABJICHUA

Hcnonb30Barh NpH pemieHHH Yy4YeOHBIX 3aqad COBPEMEHHBIE WH(OpPMAIMOHHBIC
TEXHOJIOTUM I MOUCKA, CTPYKTYPHUPOBAHUS, HMHTEPIPETALUU U IIPEICTaBICHUS
y4eOHOW W HAy4YHO-TIONMYJSPHOW WHGPOPMAlUM, TOJIYYCHHOM U3 Ppa3IMYHBIX
MCTOYHHUKOB; KPUTHUECKH aHAJU3UPOBAThH MOJTy4YaeMy0 HH()OPMaLIHIO



[IpuBoauTh NpUMEpPHl BKJIaJa POCCHUHCKUX U 3apyOeKHbIX YUEHBIX-(DU3HKOB B

10.16 pa3BUTHE HAyKH, O0ObSICHEHUE MPOIECCOB OKPYKAIOIIET0 MUPa, B Pa3BUTUE TEXHUKU
Y TEXHOJIOTUI
Vcnonb30Barh TEOpETHUYECKUE 3HAHUS TO (U3MKE B TOBCEAHEBHOM >KM3HM IS
10.17 obecrieyeHnss 0€30MACHOCTH TpU OOpalleHUH C TPUOOpPaMU M TEXHUYECKHUMHU
' YCTPONCTBaMH, AJII COXPAHEHUS 370POBbsI MU COOJIONEHUS HOPM 3KOJIOTHYECKOTO
TOBEJICHUS B OKPYKAIOIIIEH cpeie
Pabotare B rpymme ¢ BBHIIOJIHEHHUEM PA3JIUYHBIX COLMAJIBHBIX POJieH, MIIaHMPOBATh
10.18 paboTy TpyIIBbl, palMOHAIBHO pPACHpPENeNsaTh OO0A3aHHOCTH M IUIAHUPOBATH
' JIESTEIbHOCTh B HECTAHJAPTHBIX CUTYallUAX, aJJleKBaTHO OLIEHUBATh BKJIAJ KaKJ10TO
U3 YYaCTHUKOB I'PYIIIbI B PELLIEHUE paccMaTpuBaeMoil po0sieMbl
11 KJIACC
Kon
nposeps .
IIpoBepsiemMble npeMeTHBIE Pe3yabTAThl 0CBOEHHS OCHOBHOI
emoro 00pa3oBaTeIbHOM MPOrpaMMbI CPeHEro 001ero 00pa3zoBaHus
pe3yabT
ara

11.2

11.3

11.4

JleMoHCcTpUpOBaTh Ha MpUMEPax polb M MecTo (U3UKU B (OPMUPOBAHUU
COBPEMEHHON HAy4YHOM KapTUHBI MHpPA, B Pa3BUTHM COBPEMEHHON TEXHUKU H
TEXHOJIOTHH, B MPAKTUYECKON IEeSATENbHOCTH JIOACH, IEJIOCTHOCTh M €IMHCTBO
buznyeckoil KapTHHBI MUPA

Y4YUTBIBaTh TPAHUIBI MPUMEHEHHUS W3YYCHHBIX (U3NYECKHX MOJEJCH: TOYCUHBIH
AIIEKTPUYECKUI 3apsijl, sACpHAas MOJEIb aToMa, HyKJIOHHAs MOZENIb aTOMHOTO siipa
IpU pelIeHnH QU3NYECKUX 3a/1a4

PacnioznaBath (usuveckue siBieHUs (MPOIECCh) U OOBSACHATH UX HAa OCHOBE
3aKOHOB 3JICKTPOJAWHAMUKHA U KBAaHTOBOH (DM3HMKH: AIIEKTPUYECKAsl IPOBOTUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MATHUTHOE JCWCTBUSA TOKAa, B3aUMOJICHCTBHE
MarHuTOB, O3JICKTPOMArHWTHAs WHIYKIMS, JCWCTBHE MArHUTHOTO IIOJIA Ha
NPOBOJAHUK C TOKOM M JBWKYIIMKCS 3apsjl, SJIEKTPOMArHUTHBIC KOJEOaHUS |
BOJIHBI, TNPSIMOJIMHEHHOE pPACIpOCTpPaHEHHE CBETa, OTPAKEHHE, MPEIOMIICHUE,
uHTeppepeHIys, Udpakius W TMoJsIpU3alMs CBeTa, JHUCIEPCUs  CBETa,
doroanekrpuueckuii 3hdext (hortorddekr), cBeToBOE NaBIeHHE, BOSHUKHOBEHUE
JUHEWYaToro CheKTpa aroMa BOJOpPONAa, €CTECTBEHHas M HMCKYCCTBEHHas
pPaIMOaKTUBHOCTH

OnuceiBaTh HW3YYCHHBICE CBOMCTBA BEIIECTBAa (JIEKTPUYECKHWE, MArHUTHEIE,
ONTUYECKHUE, ANMEKTPUIECKYIO MTPOBOJIUMOCTH Pa3IUYHBIX cpen) u
AIIEKTPOMArHUTHBIE SIBICHUS (TIPOIECCHI), HCHONB3ySd (U3NYECKHUE BEIUYUHBL:
AIIEKTPUUECKUN 3apsijl, CUJIa TOKa, SJIEKTPUUECKOE HaMNpsKEHUE, 3JIEKTPUUYECKOe
CONPOTHUBJIEHUE, pa3HOCTh mnoreHuuanoB, OIJC, pabora TOka, HWHIYKUIUS



11.5

11.6

11.7

11.8

11.9

11.10

11.11

11.12

MarHUTHOro mojs, cwia Awmmepa, cuia JlopeHna, HWHAYKTHBHOCTb KaTyIIKH,
SHEPrusi MEKTPUYECKOr0 M MarHUTHOIO IOJIEH, MEPHUOJ W 4acToTa KojieOaHWH B
KoJeOaTebHOM KOHTYpe, 3apsii M cuja TOKa B TIpollecce TapMOHUYECKUX
AIIEKTPOMArHUTHBIX KoyieOaHMi, (POKyCHOE pacCTOSTHUE U ONTUYECKas Cujia JIMH3BI,
OpU ONUCAaHUU TPABWIBHO TPAKTOBAaTh (PU3MYECKUI CMBICT HCHOJIb3YyeMbIX
BEJIMYMH, WX OOO3HAYECHHsT M €IWHUIIBI; YKa3bIBaTh (DOPMYIbI, CBS3bIBAIOLIUE
JAHHYIO (PU3UYECKYIO BETUYMHY C IPYTHMMHU BEIMYMHAMHU

OnwuchIBaTh W3yYeHHBIE KBAHTOBBIC SIBJICHUS W MPOIECCHI, UCIONB3Ys (PU3UIECKHE
BEJIMYMHBI: CKOPOCTh JJIEKTPOMArHUTHBIX BOJH, JUTMHA BOJIHBI M 4acTOTa CBETa,
DHEPTUs U UMNYJIbC (HPOTOHA, TIEPUO]] MOTypacaja, SHEPTHs CBA3U aTOMHBIX SEp;
OpU ONHCAHWM TPABWIBHO TPAKTOBaTh (DU3MUECKH CMBICI HCIOIb3yEeMbIX
BEJIMYMH, WX OOO3HAYCHHS W CIUHUIBL, YKa3bIBaTh (OPMYJIbI, CBSI3BIBAIOIINE
JaHHYI0 (U3MYECKYIO0 BEIIMYUHY C JPYTHMH BEJIMYWHAMH, BBIYUCIATH 3HAUCHUE
(U3HYECKON BETUYUHBI

Ananu3upoBaTh (GU3NYECKHE MPOLIECCH U ABICHUS, UCIOIb3Ys (PU3NUECKHUE 3aKOHBI
U npuHOMNbL:  3akoH Owma, 3aKOHBI TOCJIENO0BAaTEIBHOIO W IapauleIbHOTO
COCIMHEHUS IIPOBOJHUKOB, 3aKkOH JIkoyinsa — JIeHma, 3aKOH D2JIEKTPOMAarHUTHOMN
MHAYKIHMH, 3aKOH MPSIMOJMHENHOIO paclpOCTPAHEHUS CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI NPEJIOMIICHUS CBETa, ypaBHEHHE DWHITEWHa uia GoTodrddexTa,
3aKOH COXpPAHEHUs SHEPruM, 3aKOH COXPAaHEHUS HMIIYJIbCA, 3aKOH COXPaHEHUs
IIEKTPUYECKOTO 3apsla, 3aKOH COXpPaHEHHMs MacCOBOIO 4HWCIIA, MOCTyJaTsl bopa,
3aKOH PaJIMOAKTUBHOTIO PAcaja; MpH 3TOM pa3jinyarh CIOBECHYIO (OPMYIHPOBKY
3aKOHA, €ro MaTeMaTH4YeCKOe BBIPAXKEHHWE M YCJIOBUs (IpaHUIbl, 00IacTH)
IIPUMEHUMOCTH

OHpGI[eJ'ISITI) HalpaBJICHUC BCKTOpPAa HHAYKOWHW MArovMTHOTO IIOJII IPOBOAHHMKA C
TOKOM, CHJIbI AMmniepa u cuibl JlopeHua

CrpouTh M OMHCHIBATh M300pa)KEHHE, CO3JAaBAEMOE IUIOCKHM 3€pKajioM, TOHKON
JINH30H

BBIMOTHATE SKCIIEPUMEHTHI TI0 UCCIEI0BAaHNIO (PU3NIECKHUX SBICHUN M MPOIECCOB
C WCIOJI30BAHUEM NPSAMBIX U KOCBEHHBIX M3MEPEHUI; MpHU 3TOM (HOpMyTHpOBaTh
npobnemMy (3aady) ¥ THIOTEe3y Y4eOHOTo IKCIepUMEHTa, COOMPATh YCTAaHOBKY U3
IPEAJIOKEHHOTO 000PYI0BaHUS, IPOBOUTH OMBIT U (POPMYIIUPOBATH BBIBOJIBI

OcCymecTBIATh MPSMBIE U KOCBEHHBIE H3MEPEHUST (PU3HMUECKUX BEIIMUWH; TIPH STOM
BbIOMpaTh ONTHUMAJIbHBIN CIOCO0 M3MEpPEHHs] W HCIOJIb30BATh W3BECTHBIE METOJbI
OIICHKH MOTPEIIHOCTEN U3MEPEHUI

HccnenoBarh 3aBUCUMOCTH (U3MYECKHX BEJIMYMH C HCIOIB30BAHUEM TIPSMBIX
U3MEPEHUI; TPU ATOM KOHCTPYHMPOBaTh YCTAHOBKY, (DUKCHpPOBATH pE3yIBTAThI
MOJlyYEHHOW 3aBUCUMOCTH (PU3MUECKUX BEJIWYUH B BHUAE TaOnuil U TpaduKoB,
JieN1aTh BBIBOJIBI 11O PE3YJIbTaTaM MCCIeJOBaHUS

Cobmofare mpasuiia 6€30MacHOTO TpyAa IpU MPOBEACHUU HCCISIO0BaHUI B paMKax
y4eOHOTO 3KCIEPUMEHTA, yUeOHO-UCCIIEI0BATEIbCKON 1 MPOCKTHOM JAESITEeIbHOCTH
C MCIIOJIb30BAHUEM U3MEPHUTEIBHBIX YCTPOMCTB U JIa0OPaTOPHOro 000PYAOBaHMS



11.13

11.14

11.15

11.16

11.17

11.18

11.19

Permmate pacuérHbie 3aaud ¢ SBHO 3aJaHHON (PH3UYECKOH MOJEIBIO, UCIIOIB3Ys
(1)I/IBI/II-IGCKI/IG 3aKOHBI U IMPUHIMUIIBI; HA OCHOBE aHalin3a yCJIOBHUA 3aaa4du BI)I6I/IpaTI)
(U3UYECKYIO0 MOJIENb, BBIIETATh (DU3UICCKHUE BEIIMUYUHBI M (JOPMYJIBI, HEOOXOAMMBIC
Ui e€ pelleHUus, MPOBOIUTh PAcU€Thl W OIICHWBATh PEANBHOCTH IOJyYECHHOTO
3Ha4YeHUs (PU3NUECKON BETUUHHBI

Pemnrate kauecTBEHHEIE 3aauu: BBICTpauWBaTb JIOTUYCCKU HCEIIPOTHUBOPCUUBYIO
[ETOYKY PACCYyKIECHUH C ONOpOM Ha W3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
(bu3HYeCcKUe SIBICHUS

Hcnonb30Barh MpHU pelIeHUH Y4YeOHBIX 3a7ad COBPEMEHHBbIE WH(pOpPMAlMOHHBIE
TEXHOJIOTUH I IIOMCKA, CTPYKTypPUpPOBAHUsS, UHTEPNPETALMU U IIPEICTABIICHHUS
y4eOHOI W Hay4YHO-TIOMYISIpHOH WHGOpPMALWK, TOJYYCHHON W3 pa3IM4YHbBIX
MCTOYHHUKOB; KPUTHUECKH aHAJM3UPOBAThH MOIy4YaeMyto HH(OpMaLIKIo

OOBSICHATD IMPUHIUIIBL ﬂeﬁCTBHH MallInH, HpI/IGOpOB n TCXHHUYCCKHUX YCTpOI‘;ICTB;
pas3jindarb yCJIOBUA UX 0€30I1aCHOr0 MCIIOJIL30BAaHKS B HOBCGHHGBHOﬁ KHU3HHU

[IpuBoauT, NpUMEpPHI BKJIaJa POCCHUMCKUX U 3apyOeKHBIX YUEHBIX-(DU3HKOB B
pa3BUTHE HayKd, B OOBSICHEHHE IPOILIECCOB OKPYXKAIOMIETO MHpa, B Pa3BUTHE
TEXHHUKH U TEXHOJIOTHA

Hcnonp3oBarn TCOPCTUYCCKUC 3HAHHA II0 (bHBI/IKe B HOBCCILHGBHOﬁ KU3HU JId
oOecrieueHrs 0O€30MACHOCTU MpU OOpalieHUuH ¢ NpuOOpaMU U TEXHUYECKUMU
yCTpOiicTBaMH, Ul COXPAHEHUS 37J0POBBSI U COONIOACHHUS HOPM DKOJIOTMYECKOTO
HIOBE/ICHHS B OKPY’KaloIei cpeze

Paborarp B rpymnmne ¢ BBIIIOJHEHUEM Pa3IMYHbIX COLUAIBHBIX POJIEH, IUIAHUPOBAThH
paboTy TpyMNmbl, paUOHAJIBHO paclpeaesaTh OO0SI3aHHOCTH U IUIAHWPOBATh
JIeSITEJIbHOCTh B HECTAHJAPTHBIX CUTYallUAX, aJleKBaTHO OLIEHUBATh BKJIAJ] KaXJI0TO
U3 YYaCTHUKOB IPYIIIBI B PEILIEHUE paccMaTpuBaeMoil mpoosieMbl



IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA
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3JIEMEHTa

1.1

1.2

2.1.1

2.2.1

IIpoBepsieMble 3JIeMEHTBI COAEPKAHUSA

OU3NKA 1 METOZIbI HAYYHOTI'O IIO3HAHU A

®usuka — Hayka o mnpupoge. HayuHble MeToAbl MO3HAHUS
OKpyXaromero mupa. Ponp sKkcnepuMeHTa W TEOPUM B IIpoIEecce
MO3HAHUS TPUPObL. DKCIIEPUMEHT B (DU3HKE

MopnenupoBanue (GU3MUYECKUX SBICHUH U mpoueccoB. HayuHble
runore3bl. Pu3ndecKue 3aKOHbl U TEOpUU. [ paHULbl IPUMEHUMOCTH
¢u3nvecknx 3akoHOB. [IpuHIMI cooTBeTcTBUsA. Ponmb m Mmecto
¢u3nku B pOpMUPOBAHHH COBPEMEHHON HAayYHOW KapTUHBI MHpa, B
IIPAKTUYECKOM IE€ATEIHOCTH JIOEH

MEXAHHWKA
KMHEMATUKA

Mexannueckoe  ABMKEeHHE. (OTHOCUTEIBHOCT MEXaHHYECKOIO
nBuxkeHus. Cucrema orcuéra. TpaekTopust

[lepemerenue, CKOPOCTh (CPEAHSISI CKOPOCTh, MTHOBEHHAsI CKOPOCTH )
U YCKOPCHHE MAaTepUANbHOW TOYKH, MX MPOEKIUU HA OCHU CUCTEMBI
koopauHat. CII0)KEeHUE ePeMEIICHUIN U CIIOKEHHE CKOPOCTEH

PaBHOMEpHOE M pPABHOYCKOPEHHOE MNPSIMOJIMHENHOE JIBUKEHUE.
I'padmku 3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHHs, MyTH H
MepeMeNIeHNs MaTepHaIbHON TOYKH OT BPEMEHHU

CBoboaHoe nmaieHne. YCKOpeHue CBOOOTHOTO M CHUS

KpuBonuneliHoe nBmxeHne. PaBHOMEpHOE IBMKEHHE MATEPUAIbHON
TOYKHA IO OKPYXKHOCTH. YIVIOBas CKOPOCTb, JIMHEHHAas CKOPOCTb.
[Tepuon n yacrora. LIeHTpOCTPEMUTENBHOE YCKOPEHHE

TexHuyeckre yCTpPOMCTBA: CHUAOMETP, JABUXKCHUE CHapsOB,
LICITHBIE M PEMEHHBIE IIEpeIaYn

[Ipaktnyeckue paboTbl. I3MepeHHe MIHOBEHHOH  CKOpPOCTH.
HccnenoBanue COOTHOLICHUS MEXKIY IyTAMU, IPONUICHHBIMU TEJIOM
3a IOCIENOBATEIbHBIE PAaBHBIE IMPOMEXKYTKH BPEMEHU IIPH
PaBHOYCKOPEHHOM JIBUKEHHHM C HA4YaJbHOW CKOPOCTBIO, PaBHOU
Hy10. V3ydeHne NBMKEHMS IIApUKa B BSA3KOM JKMIKOCTH. M3ydeHue
JBUKEHUS Tela, OpOIIEHHOTO0 TOPU30HTAIBLHO

JTMHAMUKA

[Tpunmun otHocutenbHOCTH [amuies. IlepBoiii 3akoH HbroTOHA.
HNHepumanbHbIe CUCTEMBI OTCUETA
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222

223

224

225
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2.2.7

2.2.8

229

2.2.10

23.1

232
233
234

235

2.3.6

2.3.7

2.3.8

239

Macca tena. Cuna. [IpyHuun cynepno3unuu cui

Bropoii 3akoH HproToHa 111 MarepruaibHOM TOUYKM B MHEPLUHUAIBHOMN
cucteme orcuéra (MCO). Tpermii 3akoH HpioToHa s
MaTepUAJIbHBIX TOUYEK

3akoH BceMHupHOTro taroreHus. Cuia tsxkect. [lepBas kocMudeckas
ckopocTb. Bec Tena

Cuna ynpyroctu. 3akoH ['yka

Cuna tpenusa. Cyxoe TpeHue. Cuna TpeHMs CKOJIBXKEHUS U CHJIA
TpeHus: nokost. Koadduuument tpenus. Cuna conmpoTHUBICHUS NPHU
JIBIDKEHUM TeJla B )KUIKOCTH WM Ta3e

IloctynarenbHOe M BpalIaTesIbHOE JIBUXKEHUE aOCOIIOTHO TBEPAOIO
Tena

MoOMEHT CuJibl OTHOCHUTENBHO OCH BpalieHus. [limevo cuibl. YenoBus
paBHoBecus TBEporo Tena B UCO

Texanueckue YCTPOﬁCTBaZ MOAIIUITHUKH, IBUKCHUC UCKYCCTBCHHBIX
CITYTHUKOB

[IpakTnueckue pabotsl. M3yueHue aBmxeHus Opycka 0 HAKJIOHHOMN
IUVIOCKOCTH TIOJ JEHWCTBHEM HECKONbKHUX cuil. MccienoBanue
3aBHCUMOCTU CHJI YIPYTOCTH, BO3HHUKAIOUIMX B Ae(opMupyemoii
Npy’KUHE W PE3MHOBOM o0paslie, OT BEIMYUHBI UX JAepopMaruu.
HccnenoBanue ycinoBuil paBHOBECHS TBEPAOIO TENA, UMEIOIIETO OCh
BpallleHus

3AKOHbBI COXPAHEHU A B MEXAHUKE

I/IMHyJ'IBC MaTepHaHBHOﬁ TOYKH, CHUCTCMbI MATCPUAJIBHBIX TOYCK.
I/IMHyJ'IBC CHJIbl U USMCHCHUC UMITYJIbCA TCJIa

3akoH coxpanenus nmiyibca B MCO. PeaktuBHOE nBMNKEHNE
PaGora cumnbl
MomHocTh cHiTB

Kunernueckas  sHepruss  MaTepualibHOM  TOukH. Teopemao
KMHETUYECKOU SHEPTUH

[TorenumaneHass oSHeprus. IloTeHuumanbHas SHEPrus  ymnpyro
nedhopMUpOBaHHOM MpyXUHBI. [loTeHIManbHas YHEPTHs Tena BOIU3U
MOBEPXHOCTH 3eMJIIU

[ToTennmanpHble W HENMOTCHIHMAIbHBIE CHIBL. CBs3b PabOTHI
HETIOTEHIIMAJIBHBIX CHJI C W3MEHCHHEM MEXaHWYECKOW HHEpPTUH
CHUCTEMBI TeJI. 3aKOH COXPAHEHUSI MEXaHUUECKON SHEPTUU

Vpyrue u Heynpyrue CTOJIKHOBEHUS

TexHuuecknue yCTpOWCTBA: JBH)KEHHE PAKET, BOJIOMET, KoIep,
NPYXUHHBII TUCTOIET
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3.2

2.3.10

3.1.1

3.1.10

3.2.1

322

323

3.24

3.25

[Ipaktnueckue paboTel. W3ydeHue CBsI3W CKOPOCTEW Ten TpH
Heyrnpyrom yaape. MccnenoBanue cBsi3u paboThl CHIIbI C U3MEHEHUEM
MEXaHUYECKOW SHEPTUH Tesa

MOJIEKVIIAPHAS ®U3UKA 1 TEPMO/IMHAMUKA

OCHOBBI MOJIEKYJISPHO-KMHETUYECKOU TEOPUU

OCHOBHBIE  TIOJIO)KEHUSI ~ MOJICKYJISIPHO-KUHETUYECKOM  TEeOopuHu.
BpoynoBckoe nmBmxenue. Juddysus. Xapaxrep ABIWKEHHS H
B3aWMOJICHCTBUS YaCTHII BEIIECTBA

Mopenu CTPOCHHA TI'a30B, JKUJIKOCTEN U TBépI[LIX TeNI U O0BbsICHEHHE
CBOICTB BEIIECTBA Ha OCHOBE 3TUX MOJACICH

Macca monekyn. Konnaectso BemecTsa. IloctossHHas ABoraapo

TemnoBoe pasHoBecue. Temmneparypa u e€ wusmepenue. Illkana
teMiieparyp Llenbcus

Mopnenb UJICTBHOTO rasa. OcHoBHOE ypaBHEHUE
MOJIEKYJISIPHO-KUHETHUECKOI TeOpUU UACAIbHOTO rasa

AOconmoTHasT TeMmIeparypa Kak Mepa CpeIHEed KWHETUYECKON
SHEPIMM TEIUIOBOTO JABMXKEHUs dactul rasa. Illkama temmeparyp
KenbBuna

VpaBuenue Knaneiipona — Menneneena. 3akoH JlanbToHa

l'azoBble 3akoHBI. M30mponeccsl B WACAIBHOM Ta3e ¢ MOCTOSHHBIM
KOJIMYECTBOM BEIIECTBA: U30TE€pPMa, H30X0pa, n300apa

TexHUUECKHE YCTPOHUCTBA: TEPMOMETP, OapOMETP

[TpakTrueckue paboTel. M3mepeHne macchbl BO3ayXxa B KIACCHOU
koMHare. lccnenoBaHue 3aBUCMMOCTH  MEXIy IapamMeTpamu
COCTOSIHUS pa3pe’KeHHOTIO ra3a

OCHOBbBI TEPMOJANHAMUWKIA

TepMO,I[I/IHaMI/I‘IeCKaH CHUCTCMA. BHYTpeHHHH OHCPIrusa
TepMOHHHaMquCKOﬁ CHCTEMBI M CIIOCOOBI €€ M3MEHCHUS

KonuuecTBo TemnoTsl U pabota. BHyTpeHHss S3HEPTrHsl 0OIHOATOMHOIO
HJCaNBbHOIO Tra3a

Buael Tennonepenauu: TENIONPOBOAHOCTh, KOHBEKIUS, U3JIyYEHHUE.
TemnoéMKoCT, Teia. YaenbHas TEIIOEMKOCTH BeIlecTBa. Pacyér
KOJIMYECTBA TEIUIOTHI PH TEIUIONEpEIaYe

[lepBbIii 3aKOH TepMOAMHAMUKH. [IpUMEHEHHe TIepBOro 3aKoHa
TEPMOJMHAMUKN K wu3omnporeccaM. [paduyeckas wHTEpHperanus
paboThl Taza

TeroBeie MamuHbl. [IpUHIMIIBI  JEWCTBUS TEIJIOBBIX MAIIKH.
[IpeoOpazoBaHusi PHEPruM B TEIUIOBBIX MamiuHaxX. Koadduiment
nosiesHoro aeiictBus (manmee — KIIJ[) termoBoit mammubl [{uki
Kapno u ero KIIJ]



33

4.1

3.2.6

3.2.7

3.2.8

Bropoit 3akon TtepmoauHamuiku. HeoOGparumocTh mporeccoB B
npupone. TerioBble ABUTATENU. DKOJIOTMYECKHE  MPOOIeMbl
TEIUIOYHEPTETUKHU

TexHuyeckue yCTpPOMCTBA: JABUrarelb BHYTPEHHETO CrOpaHusd,

OBITOBOM XOJIOAUJIbHUK, KOHAUITUOHEP

[TpakTrueckue padboTsl. MI3mepeHnue ynenbHoM TermIoéMKOCTH

AT'PETATHBIE COCTOSAHUA BEHHIECBA. ®A30BBIE ITEPEXO/1bI

3.3.1

332

333

334

3.35

3.3.6

3.3.7

4.1.1

4.1.2
4.13
4.1.4

[TapooOpa3zoBaHnne M KoHAeHcanus. lcmapeHue U KUIIGHHE.
VnenpHas Temiuora napooOpazoBaHUsA. 3aBHCUMOCTb TEMIIEPATypPbl
KHIIEHUS OT JaBJICHUS

AOcCoII0THasE U OTHOCHUTEINIbHAs BJIAXKHOCTh BO3Ayxa. HachleHHbII
nap

Teépnoe teno. Kpucranmuueckue u amopdHbie Tena. AHHU30TPOIHS
cBoiictB  kpuctayioB. JKuznkue  kpuctawibl. CoBpeMEHHbIE
MaTepHUAJIbI

[lnaBneHre W KpHUCTaUIM3alUs. YAETbHAas TEIUIOTa IUIABJICHUS.
CyOnmumanus

YpaBHeHHE TEIIOBOTO OajaHca

TexHuueckre ycTpONCTBA: TUIPOMETP U ICUXPOMETP, KAJTIOPUMETD,
TEXHOJIOTMH IOJY4YEHHs] COBPEMEHHBIX MAaTepuajoB, B TOM 4YHCIE
HaHOMaTEepUajoB, U HAHOTEXHOJIOTUU

[TpakTrueckue padboTsl. MI3mepeHne BIa)kHOCTH BO3LyXa
SJIEKTPOAMMHAMUKA
DJIEKTPOCTATUKA

OnexTpuzanus — Ten.  ONeKTpudyeckud  3apan.  JBa  Buaa
IEKTPUYECKUX 3aps]10B

[TpoBOIHUKH, TUAIEKTPUKU U TIOTYIPOBOTHUKH
3aKoH COXpaHEHUs AEKTPUUECKOTO 3apsia
BzaumoneiictBue 3apsaoB. 3akoH Kynona

Onektpuyeckoe rmone. Hampsok€HHOCTh  DIEKTPUYECKOTO  IMOJIS.
[punuun cynepnosunuu. JIuHUM HANPsSHKEHHOCTU AIIEKTPUUECKOTO
oJist

PaGora cun snekrpocrarndyeckoro mouss. Ilorenmman. PasHocTh
MOTEHIIHAJIOB

[TpoBOIHUKM W AMAIEKTPUKH B MOCTOSHHOM 3JIEKTPUYECKOM IIOJIE.
JydnexTpuueckas MPOHUIIAEMOCTh

OnekrpoémkocTh.  Konpencarop.  DJEKTpOEMKOCTh  IJIOCKOTO
KOHJIEHCATopa. DHEPrus 3apsKEHHOI0 KOHAEHcaTopa

Texuuueckue yCTpOICTBa: AIIEKTPOCKOII, AIIEKTPOMETP,
JNIEKTPOCTAaTUYECKast ~ 3allMTa, 3a3eMJICHHE  BIEKTPONpUOOpOB,
KOHJICHCATOP, KCEPOKC, CTPYHUHBIN IIPUHTED
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4.1.10

[IpakTnueckue padotel. 3MepeHue aneKTpoEMKOCTH KOHeHCaTopa

IIOCTOSHHBIN JIIEKTPUYECKUI TOK. TOKH B PA3JIMYHBIX CPEJAX

4.2.1

422

423

4.2.4

4.2.5
4.2.6

4.2.7

4.2.8

4.2.9

4.2.10

4.2.11

4.2.12

4.2.13

4.2.14

VYcnoBus  CymIeCTBOBaHUSA IMOCTOSSHHOTO — DJIEKTPUYECKOTO  TOKA.
Hctounuku Toka. Cuia toka. [TocTOSHHEBIN TOK

HaHpH)KCHI/Ie. 3axon OMa JJIg y9aCTKa O

OJIEKTPUYECKOE  CONPOTUBICHHE.  YIIENbHOE  CONPOTHUBIICHUE
BEIIECTBa

IlocnenoBarenpHOE,  MapajuleIbHOE, CMELIAHHOE  COCIMHEHHE
IIPOBOJHUKOB

Pabota snexkrpuueckoro Toka. 3akon J[xoymns — Jlenna
MOoOUIHOCTB JEKTPUUECKOTO TOKA

anekTpoaBmxkymas cwia (mamee — OJIC) uW  BHyTpeHHee
CONPOTUBJICHUE HUCTOYHUKA TOKa. 3akoH Owma i TOJHON
(3aMKHYTOM) eKTpuueckoii enu. KopoTkoe 3aMbIkaHue
DNEeKTpOHHAsT TMPOBOJUMOCTh TBEPIABIX METAIOB. 3aBHCHUMOCTh
COTMPOTHUBJICHUS METAJJIOB OT TeMIepaTypbl. CBEpXIPOBOANMOCTD

DneKTpUUYECKUM TOK B BakyyMme. CBOMCTBA JIEKTPOHHBIX ITyYKOB

[MonynpoBogauku. CoOCTBeHHass W TpPUMECHAas MPOBOAMMOCTD
noxynpoBogHukoB. CBoiicTBa p-n mnepexona. [1omynpoBOIHUKOBEIC
IPUOOPHI

OJEKTPUYECKHA TOK B JJIGKTPOIUTAX.  DJICKTPOIHTHYECCKAS
JUCCOITHAIUs. DJIEKTPOIIN3

DNeKTpUYeCKUil TOK B rasax. CamocTosATeNnbHbII u
HECaMOCTOSTEIHLHBIN pas3pdana. PaznnuHbie THIBI CaMOCTOSTEIHLHOTO
paspsaa. Momuus. [Tnazma

TexHudecknue yCTpOWCTBA: aMIIEPMETpP, BOJBTMETP, PEOCTaT,

UCTOYHHUKHI TOKa, 3NIEKTpPOHArpeBaTeIbHbIe npudopBl,
JNIEKTPOOCBETUTENbHbBIE MPUOOPBI, TEPMOMETP CONPOTHBICHHMS,
BaKyyMHBIH JIMOJ, TEPMUCTOPBI u (boTope3ucTopsl,

HOJIyrIpOBO,Z[HHKOBLIﬁ AUOoad, rajJJbBaHUKa

[Ipaktnueckue paboTel. I3ydeHwe CMENIaHHOTO COCTUHEHUS
PE3UCTOPOB.

N3mepenne DOJIC ucCTOYHMKA TOKA M €r0  BHYTPEHHETO
conportuBneHus. HaGmoaenue snekrponusa
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SJIEKTPOAMMHAMUKA

MAT'HUTHOE ITOJIE. SJIEKTPOMAT'HUTHA S MHAYKIWA

4.3.1

4.3.2

433

4.3.4

435

4.3.6
4.3.7
4.3.8

4.3.9

4.3.10
4.3.11
4.3.12
4.3.13

4.3.14

4.3.15

TlocTostHHBIE MAarHUTHI. B3anMoaelcTBUE ITOCTOSHHBIX MAaTrHUTOB

MarautHoe mnose. BexkTtop MarHUTHOW MHAYKUUW. [IpuHumn
cyneprno3uniy. JluHum wmarautHOM wuHAykuuu. Kaprtuna nuHuit
MAarHUTHOW MHAYKUHH MOJIS MOCTOSHHBIX MAarHUTOB

MarauTHOE mMoOJie MPOBOAHMKA C TOKOM. KapThHa JHUHUE TOJIS
JUIMHHOTO TPSIMOTO  MPOBOJAHMKA W 3aMKHYTOTO  KOJIBIIEBOTO
NPOBOJAHUKA, KaTylIKu ¢ TokoM. OmbIT Dpcrena. B3aumonelictue
MIPOBOJHUKOB C TOKOM

Cuna Amnepa, e€ MOlyJIb U HallpaBJIEHUE

Cuna JlopeHua, e€é Moaynb M HampasiieHUE. J[BUKEHHE 3apsKEHHOU
YacTHUIIBl B OTHOPOJHOM MarHUTHOM none. Pabora cuiel Jlopenna

SIBrieHHE TEKTPOMArHUTHON MHIYKIIMH
[Torok BekTOpa MarHMTHOW MHAYKLUU
OJIC nHayKuu. 3aKOH 3JIEKTPOMarHUTHOM MHAyKIMu Papanes

BuxpeBoe anexkrpuyeckoe mnose. 3/IC HMHAYKIMHM B IPOBOJIHUKE,
JBUKYLIEMCS IOCTYNATENbHO B OAHOPOAHOM MarHUTHOM I10JI€

[IpaBuiio Jlenua

WNHnyktuBHOCTD. SIBNeHne camonnaykuuu. 9/1C caMonHaykunn
OHeprus MarHUTHOTO I10JI KaTYIIKH C TOKOM
DNEeKTPOMarHUTHOE TO0JIe

TexHru4ecKkre yCTpOorWCTBa: OCTOSTHHBIE MAarHUTHI, 3JIEKTPOMArHUTHI,
AIIEKTPOIBUTATENb, YCKOPHUTEIU 3JIEMEHTAapPHBIX YaCTHII,
WHIYKIMOHHAs M1€4Yb

[Ipaktuueckue paboThl. M3ydyeHne MarHUTHOTO TMOJS KAaTYIIKU C
TokoM. MccrmenoBanue NeHCTBUS TIOCTOSHHOTO MarHWTa Ha PaMKy ¢
ToKOM. MccnegoBanue siBIeHUA 2JIEKTPOMAarHUTHOM HHAYKIIUH

KOJIEFAHUMA 1 BOJIHbI

MEXAHUYECKHUE U SJIEKTPOMAT'HUTHBIE KOJIEBAHW A

KonebarenpHast cucrema. CBobomnbie koneOanwus. ['apmoHuUecKue
xonebanus. Ilepuon, yactora, aMmmuintyna u (hasza koineOaHui

[IpyXuHHBI MasiTHUK. MaTeMaTH4eCKUii MasiTHUK

VYpaBHeHHE  TapMOHMYECKHX  KoneOanmii.  KuHemarmueckoew
JTUHAMUYECKOE OTMCaHUE KOJIeOaTeIbHOTO ABUKCHUS
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5.1.10

5.1.11

5.1.12

5.2.1

522
523

524

5.25

5.2.6

5.2.7

[IpeBpamenue sHEpPrUM NPU TAPMOHMUECKUX KojeOaHusX. CBS3b
aMIUTUTY/IBl  KOJICOAHW MCXOAHOM BEJIMYMHBI C aMIUTUTYIaMU
KoJieO0aHUi €€ CKOPOCTH M YCKOPEHUS

KoneGarenbublii kKOHTYp. CBOOOJHBIE 3I€KTPOMArHUTHBIE KOJIEOaHUs
B HJICATbHOM KOJeOaTeIbHOM KOHType. AHAJOTHSI  MEXIy
MCXAaHUYCCKUMU U BJIGKTpOMaFHI/ITHI)IMI/I KOH€6aHI/I$IMI/I. CDopMyna
Tomcona

3aKoH COXpaHCHUA SHEPIUU B UACATIBHOM KoJIeOaTeIbHOM KOHTYpC

Boinyxxnennsle MexaHuueckue kosneOanusi. Pezonanc. PesonancHast
KpHBas. BeIHYXI€HHbIE 2JIEKTPOMAarHUTHBIE KOIeOaHMUs.

[lepemennsiii Tok. CHHyCOUJANbHBIN IEPEMEHHBIN TOK.

MoniHOCTh MEPEMEHHOTO TOKa. AMIUIUTYIHOE W ACHCTBYIOIIECE
3HAUEHWE CUJIBI TOKA M HAMPSHKEHUS

Tpanchopmarop. IlpomsBonctBo, Tmepenada U MOTpeOIeHUE
AIIEKTPUYCCKON IHEPTUU. DKOJIOTUYCCKUE PUCKU TPU MPOU3BOICTBE
3NEKTpUYECKON dHeprun. KynbTypa UCronb30BaHUS JIEKTPOIHEPTHHU
B IIOBCEIHEBHOU KU3HU

TexHuueckue ycTpoicTBa: ceiicMorpad, 3JIEKTpUYECKHN 3BOHOK,
JIMHMM JJIEKTponepenay

HpaKTI/I‘IeCKI/Ie pa6OTBI. HCCJ’IGZ[OB&HI/IG 3aBUCUMOCTH II€pUOaa
MaJIBIX KOJIeOaHUM rpys3a Ha HUTH OT MJIMHBI HUTU U MACCBI I'Dy3a.
HccnenoBanue NEpECMCHHOTIO TOKa B HOCIHW H3 IMOCICAOBATCIBHO
COCIUHEHHBIX KOHACHCATOPA, KaTyYHUIKHU U PE3UCTOpa

MEXAHUYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHbBI

Mexanuueckue BOJIHBI, YCIOBHUsL pacmpocTpanenus. llepuog.
CkopocTh pacnpocTpaHeHHMss W JUIMHa BOJIHBL. [lomepeuHble u
MPOJIOJILHBIE BOJIHBI

###Par### Natepdepeniinsa u qudpakius MEXaHUYECKUX BOJTH
3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa
DJeKTpOMarHuTHbIE BOJTHBI. YenoBus U3ITy4eHus
AIIEKTPOMArHUTHBIX BOJIH. B3auMmHuas opuenranus BektopoB E, Bu v
B JICKTPOMArHUTHOM BOJIHE B BaKyyMe

CBOMCTBAa DIIEKTPOMArHUTHBIX BOJH: OTPAKEHHUE, MPEIOMIICHHUE,
MOJIApU3AIIHS, nudpakims, uHTEephepEeHITHS. CxkopocThb
ANIEKTPOMArHUTHBIX BOJIH

[[Ixana 3MeKTpOMarHUTHBIX BOJIH. [IprMeHEeHUE 3IeKTPOMAarHUTHBIX
BOJIH B TEXHUKE U OBITY

[IpuHUUIBI ~ paguoCBSI3W W TEIEBUACHUA.  Pamuonokanus.
DIEeKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH Cpe/ibl
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5.2.8

5.3.1

532

533

534

535

5.3.6

5.3.7

53.8

539

5.3.10

5.3.11

5.3.12

TexHnuyeckue YCTpOWCTBA: MY3bIKaJIbHBIE WHCTPYMEHTEH,
YIABTpa3ByYKOBasAs AWMArHOCTHKAa B TEXHUKEC MW MCIULHWHE, paaap,
panuonpuéMHUK, TEIEBU30D, aHTeHHA, TenedoH, CBU-neun

OIITUKA

[IpsmonuHeitHOEe pacnpoCTpaHEHHUE CBETa B OTHOPOJIHOM cpene. JIyu
cBeTa

OtpaxkeHue cBeTa. 3aKOHbI oOTpaxeHusi cBera. llocTpoenue
M300paKEHUI B TNIOCKOM 3€pKajie

HpeHOMHCHI/Ie CcBeTa. 3aKOHBI MpEJIOMJICHUA CBETA. AOCOTIOTHBIH
IMOKa3aTreJib MPCIOMIICHUA

[lonnoe BHyTpeHHee oTpaxkeHue. IIpenenbHBI yroia IOJHOTO
BHYTPEHHETO OTPAXKEHUS

Hucnepcus ceeta. CIOXHBIN cocTaB 6enmoro cBera. LBeT

Colwuparonue ¥ pacceuBaronive JMH3bI. ToHKas JmH3a. DOKycHOE
paccTosHME W ONTHYECKas Ccujia TOHKOM JuH3bL. IlocTpoeHue
n300pakeHU B COOMpAIONINX U pacCcerBaroluX JMH3ax. Popmyna
TOHKOM JIMH3BI. YBEJIHYCHHUE, JaBAEMOEC JTUH30M

[Ipenensl TPUMEHUMOCTH TEOMETPUYECKON ONTUKHU

Wntepdepennuss  cBera. KorepeHTHble HMCTOYHHUKH.  YCIOBHUSA
HaOIIOICHUsT MAaKCUMYMOB M MHMHHUMYMOB B HHTep(EpEeHIMOHHON
KapTUHE OT JABYX CUH(A3HBIX KOTEPEHTHBIX HCTOYHHKOB

Hudpakuus ceta. Judpakimonnas pemérka. YcioBue HaOMIOIESHUS
[JIaBHBIX MAaKCUMYMOB TpH MaJICHUU MOHOXPOMATHYECKOTO CBETa Ha
TUGPAKIIUOHHYIO PEHIETKY

[Tonsipusanus ceera

Texanueckue YCTpOMCTBa: OUKH, nyna, ¢doroanmapar,
NPOCKIMOHHBIM  ammapar, MHUKPOCKON, TEJIECKOI, BOJOKOHHAs
OIITHKA, TU(PPAKIIHOHHAS PEIIETKA, TOJISPOH,T

[Ipaktnueckue paboTel. M3mepeHuwe mokazaTenss MpeTOMIICHHUS.
HccnenoBanne CBOWCTB H300pakeHW B JuH3aX. HaOmromeHue
JUCTIEPCUU CBETA

JIEMEHTHI CITELIUAJIBHOM TEOPUU OTHOCHUTEJIbBHOCTU

6.1

6.2

6.3

6.4

I'paHnIBl TPUMEHUMOCTH KiIaccHYeckod MexaHuku. IlocTynars
TEOPUHU OTHOCUTEJIBHOCTHU: MHBAPUAHTHOCTHh MOIYJISL CKOPOCTH CBETA
B BaKyyMe, IIPUHIUI OTHOCUTEIBbHOCTH DWHILITEIHA
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEUICHHE BPEMEHH U
COKpAILEHUE UTUHbI
DHeprust 1 UMITYJIbC CBOOOTHON YaCTHIIBI
CBs3b Macchl C DSHEpPruel M HMIYJIbCOM CBOOOAHOM YaCTHIIBI.
DHeprust MoKost CBOOOIHON YaCTHUIIbI

KBAHTOBAS ®U3UKA



7.1

7.2

7.3

7.1.1

7.1.3

7.1.4
7.1.5

7.2.1

7.2.2

723

724

7.2.5

7.2.6

7.3.1

7.3.2

7.3.3

7.3.4

7.3.5

7.3.6

JIEMEHTBI KBAHTOBOM OIITUKU
®otonbl. Popmyna [lnanka cBs3u 3Hepruu (HOTOHA C €ro YacTOTOM.
DHeprus U UMIynbe (HOToHA
OtkpseiTue U uccienoBanue goroddpdexra. OnbiTel A.I. CroneTosa.
3akonsl hoTtordhdexra
VYpaBuenue OuHmTeitHa i ¢orodddekra. «KpacHas rpanunar
dbororddekra
Hasnenne cBera. OnwiTel [1.H. JIeOeneBa
XUMHUYECKOE JICHCTBUE CBETA
Texnuueckue ycrpoiicTBa: (QOTO3MEMEHT, (POTOAATYMK, CONHEUHAs
Oarapesi, CBETOIUO]
CTPOEHUE ATOMA
Mogens atoma Tomcona. OnbiTel Pesepdopaa mo uccienoBanuio
cTpoenus aroma. [lnanerapHas mozenb atoMa
[Hoctynatel bopa. M3nyuenue u noromenue GoTOHOB MPU MEPEXOE
aToMa C OJHOTO YpPOBHS SHEPruM Ha Jpyroil. Buasl cnekTpos.
CrexTp ypoBHEH 3HEPruu aToMa Bo1opoaa
BosiHOBBIE CBOKCTBA YaCTHLI. Bounbl e Bbporins.
KoprmyckymsipHo-BOTHOBOM  nyanu3Mm. Jludpakius 3JIeKTpOHOB Ha
KpUCTaJIaxX
CrioHTaHHOE U BBIHYXJIEHHOE H3JIy4eHHE. YCTPOMCTBO M IPHUHLIHUII
paboThI Tazepa
TexHuueckre yCTpONCTBA: CHEKTPaJbHBIM aHaln3 (CIEKTPOCKOIN),
Ja3ep, KBAHTOBbIN KOMITBIOTED
[Ipaktuyeckue pabotel. HabmoneHne nuHeiyaroro cnekrpa
ATOMHOE A1PO
MeTtozab! HaOMIOAEHUS U PETUCTPALIMH 2JIEMEHTAPHBIX YaCTHUI]
OTtkpeiTHe paguoakTuBHOCTH. OnbITH Pe3epdopaa mo onpeneneHuto
cocTaBa paJuMOaKTHUBHOrO wu3nydyeHus. CBoiictBa anbda-, Oeta-,
ramMma-usiiydeHus. BuusHue  paguoakTUBHOCTH  HA  JKHUBBIE
OpraHU3Mbl
OtkpbiTue TpoTOHAa U HeWTpoHa. HyxinonHas Moxens sapa
[eitzenOepra — HBanenko. 3apsig sapa. MaccoBoe dHCIO sifpa.
N3oTomnsl
Anbda-pacnian. DIEKTPOHHBII W TO3WTPOHHBIN Oera-pacmas.
[NamMma-uznyuyenue. 3aKoH paMuOaKTUBHOTO pacraja
DHeprus CBA3M HYKIOHOB B sjnpe. SnepHbie cuibl. JledekT macchl
sapa
Snepuble peakunu. JleneHue u CUHTE3 SEP



7.3.7

7.3.8

7.3.9

7.3.10

8.1

8.2

8.3
8.4

8.5

8.6

8.7

8.8

8.9

8.10

SAnepupiii  peaktop. TepmosmepHwnii cuHTe3. [IpoGmembr u
MEPCIEKTUBBl  SIIEPHOM DHEPreTUKU. IJKOJIOTUYECKHUE aACTIEKThI
SIEPHOU SHEPTETUKHU

DneMeHTapHble YacTullbl. OTKphITHE MO3UTPOHA. DYH/ITaMEHTAJIbHbBIC
B3aMMOJIEHCTBUSA

TexHuueckue ycTpouCcTBa: TO3UMETP, kKamepa BuibcoHa, simepHbIN
peakTop, aToMHasi 6omOa

[Ipaktudeckue padboTel. MccnenoBanne TPEKOB 4acTHIl (IO TOTOBBIM
¢dororpadusim)
OJIEMEHTBI ACTPOOU3UKU

Bun 3B&nnoro neba. Co3Be3mmsi, SpKUe 3BE3ABI, IUIAHETHI, HX
BHUIUMOE JIBUKCHUE

Conneunas cucrema. Ilnanersl 3eMHOM rpynmsl. [InaHeThI-rUranTsl
U UX CIYTHUKH, KapJMKOBble IulaHeThl. Manble Tena CosiHeuHOR
CUCTEMBI

Connue, porochepa u armocepa. CoaHedHas aKTUBHOCTh
Ncrounuk sneprun ConHua u 3B€37

3Bé3,[[BI, HUX OCHOBHBIC XapaKTCPpUCTUKHU: MaCCa, CBETUMOCTb, paiuycC,
TEMIICpaTypa, UX B3aUMOCBA3b. I[I/IarpaMMa ((CHeKTpaHLHBIﬁ KJIacC —
CBECTHUMOCTDB». 3Bé3ﬂbl INIaBHOM IIOCJIEI0BATEIbHOCTH. 3aBHCHUMOCTD
«Macca — CBEeTUMOCTb» IS 3BE3]] IJIaBHOM I10CIEA0BaTEIbHOCTU

#H##Par###BuyTpeHHee CTpOEHHUE 3BE3I. CoBpeMeHHbIE
NPEICTaBICHUA O MPOUCXOXACHUHU M dBomonnu CoiHna U 3BE3.
Dranbl KU3HU 3BE3]

Mneunsiii I[lyte — Hama [amaktuka. CnmpanbHas CTPYKTypa
lanaktuku, pacnpenenenue 3BE3N, raza u nbUid. [lonoxkenwe u
newkenne Comuna B lamakrtmke. Ilnockas u  chepuueckas
MOJICUCTEMBI | aTakTUK1

Tunel ramaktuk. Paguoranaktuku u kBazapbl. YEpHBIE IBIPBI B iApax
rajJaKkTHK

Bcenennas. Pacmmupenue Bceenennoil. 3akon Xa66ma. Pasberanue
rajnaktuk. Bo3pacT u paanyc Beenennoii, Teopus bonbiioro B3peisa.
Mopnenb «ropsiueit Beenennoi». PenukroBoe nsinyuenue
MacmrabHnas ctpykrypa Beenennoi. Meraranakruka. Hepeménnsie
poOJIeMbl aCTPOHOMHH



INPOBEPAEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUA K PE3YJIBTATAM
OCBOEHUWS OCHOBHOWM OBPA3OBATEJILHOM ITPOI'PAMMBI CPEJTHET'O
OBILIEI'O OBPA3OBAHMUA

Kona
nposeps
€MOro
TpedoBa
HUSA

IIpoBepsiemble TPeGOBaHUS K MPEeAMETHBIM pe3yJIbTATAM OCBOEHHUSA
OCHOBHOI1 00pa30BaTeJIbHOI MPOrpaMMbI CpeHero 001ero 00pa3oBaHus

ChopMupoBaHHOCT, ~ yMEHHMI  pacrlo3HaBaTh  (DU3WUECKHE  SIBICHUS

(npoueccm) 1 OOBSICHATH MX Ha OCHOBE HN3YUCHHBIX 3aKOHOB

BHaI[eHI/IG OCHOBOIIOJararommuMmn (I)I/IBI/I‘-IGCKI/IMI/I IIOHATUAMHU U BCINWYHUHAMMU,

XapaKTCpU3yrmnumMu (I)I/I3I/I‘IGCKI/IC IMpOHCCChI

ChopMUPOBAaHHOCTh YMEHUI NPUMEHATh 3aKOHBI KJIACCHUYECKON MEXaHUKH,
MOJIEKYJIIpHON (DU3MKM M TEpPMOAMHAMHUKH, SIEKTPOIAMHAMMKH, KBAaHTOBON
Gbu3MKM 111 aHanu3a U OOBSCHEHUS SIBICHUNH MHKPOMHUpPA, MaKpoMHUpa U
Meramupa, pasiauyarth ycioBus (TpaHMIBL, OOJNACTH) NPUMEHHUMOCTH
(Gu3MUeCcKUX 3aKOHOB, MOHUMATh BCEOOIIMH XapakTep (yHIaMEHTaIbHBIX
3aKOHOB M  OIPaHUYCHHOCTb  HCIIOJNIB30BAaHUSA  YaCTHBIX  3aKOHOB;
aHAJIM3UPOBaTh (U3NYECKHE MPOLECCHl, MCMOIb3Yys OCHOBHBIE MOJOXKEHHUS,

3aKOHBI 1 3aKOHOMCPHOCTHU

ChopmupoBaHHOCTH YMEHHUSI pa3udarh yCIOBUS MPUMEHUMOCTH MOjelei

(bU3MYECKHX TeIl ¥ MPOIECCOB (SIBJICHHUI)

CdhopmupoBaHHOCTH YMEHHSI peliaTh pacuETHBIC 3a]a4u C SBHO 33aJJaHHOU U
HESBHO 3aJaHHON (U3UYECKOM MOJIEIbI0: HA OCHOBAaHUHM aHAlIM3a YCIIOBUS
BBIOMpATh (PU3NUYECKUE MOJENIH, OTBEYAIONIMEe TPEOOBaHUAM 3aJayH,
IPUMEHSTHh (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTU U IMOCTYJIaThl (PU3UUECKUX
TeOpI/II\/'I HpI/I HUCIIOJIB30BAHUU MATCMATUYCCKUX MCETOOO0B pCH_IeHI/DI 3aaa4,
IIPOBOJIUTh PacuéThl HAa OCHOBAaHUU HMMEIOIIUXCS JAHHBIX, aHAJIM3HPOBAThH
pe3yiIbTaThl M KOPPEKTUPOBATh METOIBI PEHICHHS C YYETOM IONTYYCHHBIX
pe3yIbTaTOB

Pemare kauecTBeHHBIE 337a4M, TPEOYIOLUE MIPUMEHEHHSI 3HAHUN U3 Pa3HbIX
pa3aenioB MIKOJIBHOTO Kypca GU3MKH, a TAKKE UHTETPAIlUU 3HAHUH U3 IPYTHX
MPEIMETOB  €CTEeCTBEHHOHAYYHOTO IIMKJA: BBICTPAaWBaTh JIOTHYECKYIO
LIEMIOYKY PACCYXKJICHUI C OMOPOI HA M3YUYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H

(bu3UIeCKUe SBICHUS
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BJ'Ia)ICHI/Ie OCHOBHBIMH MCETOJaMH HAYYHOI'O ITO3HAHHWA, HWCIIOJIB3yCMbIMH B
(1)I/IBI/IK€Z MIPpOBOAUTH NPAMBIC U KOCBCHHBIC U3MCPCHUA (1)I/I3I/I‘-IGCKI/IX BCJINYHH,
BBIOMpAsi ONTUMANIBHBIN CITOCO0 M3MEPEHUS M UCIIONB3Ys U3BECTHBIE METObI
OIIEHKH MOTPEIIHOCTEN U3MEPEHUM, TPOBOIUTH UCCIEIOBAHNUE 3aBUCUMOCTEM
(1)I/I3I/I‘~ICCKI/IX BCJIIMYMH C HCIIOJB30BAHHUEM IIPAMBIX I/ISMGpCHI/Iﬁ, OOBSICHITH
MOJIYYCHHBIC PC3YyJIbTAaThl, HCIOJIbL3Ys (1)I/I3I/I‘-IGCKI/IG TCOpHUH, 3aKOHBI U
MOHSITHSI, W JIeNaTh BBIBOABI; COOMIONATh MpaBuiia 0€30MacHOro TpyAa MpU
MPOBEJCHUM HCCIEJOBAHUA B paMKax Yy4eOHOTO OKCIEpUMEHTa U
Y4e0HO-HCCIIEIOBATENILCKON IEATETFHOCTH C HCIOJIB30BaHUEM ITH(PPOBBIX

U3MEPUTENIBHBIX YCTPOMCTB U 1a00paTOpHOro 000pyIOBAHUS

ChopMupoBaHHOCT, YMEHUH aHAIU3UPOBATH M OICHUBATH IOCICICTBUS
OBITOBOM W TIPOU3BOACTBEHHOHN JEATETPHOCTH YEJOBEKa, CBSI3aHHOU C
(GU3UYECKUMH TIPOlLIeCCaMH, C TO3MIMKA HSKOJOTHYECKOH Oe30MacHOCTH;
MPEACTABICHUN O PAallMOHAIBLHOM MPHUPOAOINOIB30BaHUH, a TAKKE PA3yMHOM
WCIOJB30BaHUNA JOCTHKEHUW HAyKM M TEXHOJIOTMM ISl JaIbHEHIIErO

Pa3BUTHA YCJIOBCUCCKOI'O O6H.IGCTB8.

OsnazieHre pa3Iu4HbIMU criocodamu padoThl ¢ nHpopManuel Gu3nIecKoro
COIEpXaHUSI C  WCIOJb30BAaHHEM  COBPEMEHHBIX  MH(OPMAIMOHHBIX
TEXHOJIOTHH; pa3BUTHE YMEHHH KPHUTHYECKOTO aHajdu3a M OLECHKH

JIOCTOBEPHOCTHU IOJTy4yaeMoi HH(popMauu

CdopmupoBaHHOCTH YMEHHI MPUMEHSTh OCHOBOIIOJIAraroIue
aACTPOHOMHUYECKUE TIOHSTHS, TEOPUU M 3aKOHBI JIJIS aHAIM3a M OOBSICHEHUS
(bu3MYECKHUX MPOLIECCOB, MPOUCXOIAIINX Ha 3BE3AaX, B 3BE3MHBIX CUCTEMAX,
B MEXTaJJaKTUYECKON Cpelie; JBHKEHUS HEOECHBIX Tel, SBOJIOIHH 3BE3N U

Bcenennoit



YYEBHO-METOAUWYECKOE OBECIEYEHUE OBPA3OBATEJILHOT'O
MPOLIECCA

Hudposas nadoparopust no ¢pusuke nentpa «Touka pocray MBOY «IlokpoBckuii nmunein» .

OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI JIUIS1 YAEHUKA

» dusuka, 10 kirace/ KacesinoB B.A., O011ecTBO ¢ OrpaHUYEHHONW OTBETCTBEHHOCTHIO
«JIPODAY»; AkimorepHoe odmectBo «M3marenbcTBo «IIpocBemieHuey
» ®usmka, 11 kmace/ KacessaoB B.A., OOIIECTBO ¢ OrpaHHYEHHONW OTBETCTBEHHOCTHIO
«JIPODAY; AkimorepHoe odmectBo «M3marenbcTBo «IIpocBemieHuey

METOANYECKHUE MATEPHUAJIBI I YYUTEJIA

1.  I'pomuesa O.W. Temarnyeckrue KOHTPOJIbHBIE U CAMOCTOSITENbHBIE paboThl O (usuke. 10
knacc./O.M.I'pomueBa. —M.: M3parenbetBo «2Ox3amen», 2020r, 190c.
2. Tonosa U.B. ®usuka. 10 kinacc. Konrponsabie paboTsl B HOBoM (popmare. — M.:

«urennekt-Lentp», 2021. — 96c¢.

3. Mapon A.E. Kourponbnbie paboTsl 1o ¢usuke: 10-11 knacc. Knura mns yunrens/ A.E.
Maposn, E.A. Mapon. — M.: IIpocsemenue, 2020. — 111c.

4.  KoutposnbHo-u3Meputenbusle Marepuaisl. Pusnka: 10 kiace/ Cocer. H.U. 3opun. —M..:
BAKO, 2020. - 112c.

5. KonrponsHo-u3mepurenbHbie MaTepuansl. @usnka: 11 kinace/ Coct. H.U. 3opun. —M..
BAKO, 2022 - 112c.

6. A.E.Mapon, E. A. Mapon «®wusuka. [lugakruyeckue marepuansl. 10 kmace», poda,

2020 r.

7. JI. A. Kupuk, 0. 1. Jluk «®Puzuka. COOpHHK 3aJIaHUN U CAMOCTOSTEIBHBIX paboT»,
Wnexkca, 2021.

8. JI. A. Kupuk «®Puszuka 10 knacc. Pa3HOypOBHEBBIE CAMOCTOSATENBHBIE U KOHTPOJIBHBIE

pabote», ['umuazms, 2022 1.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

1. bubmoteka — Bc€ mo mpeamety «Dusukay. — Pexxum nocryma: http:// www.proshkolu.ru
2. BugeoonbiTel Ha ypokax. — Pesxxum moctymna: http:/fizika-class.narod.ru\

3. Enunas koyutekus mudpoBeIX 00pa3oBaTeIbHBIX PECYpCOB. — PesxxuM qocrymna:
http://school- collection.edu.ru

4. aTepecHbple MaTepralibl K ypokaM (PU3UKHU TI0 TeMaM; TECTHI TI0 TEMaM; HaTJIsTHbIC
nocobust K ypokaM. — Pexkxum nocrtymna: http://class-fizika.narod.ru,
https://infourok.ru/,https://resh.edu.ru

5. udposeie oOpazoBaTenbHbIE pecypchl. — Pesxxum moctyma: http://www.openclass.ru

6. DneKTpoHHBIC yUeOHUKH 10 (usuke. — Pesxxum pocryma: http://www.fizika.ru



https://infourok.ru/
https://resh.edu.ru




