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HOACHUTEJIBHASA 3AIIMCKA

PabGouass mporpamma eCTECTBEHHO-HAyYHOW HAIPaBIEHHOCTU MO (DU3UKE C
UCIIOJIb30BaHuEM 000pYyI0BaHMS 1eHTpa « Touka poctay s odydaronuxcs 10-11
KJIACCOB COCTAaBJIEHA U pa3paboTaHa B COOTBETCTBUHU C:

- OenepanbHbM 3aKOHOM OT 29.12.2012 Ne 273-®3 (pea. ot 31.07.2020)
«O06 o6pazoBanuu B Poccuiickoit denepannn» (C U3M. U J0M., BCTYIL. B CUIY C
01.09.2020);

- TpeboBanusMu DenepalibHOrO TOCYAAPCTBEHHOIO 00pa30BaTEIbHOTO
CTaHJapTa OCHOBHOTO oOmiero oOpa3oBaHus (yTB. NpuUkKazoM MuHHCTEpCTBA
oOpazoBanus u Hayku Poccuiickoit ®eneparuu ot 17.12.2010 Ne 1897) (pen.
21.12.2020);

- mpukazoM MuHucrepcTBa npocsemieHuss Poccuiickoit ®@enepaunn ot 9
okTsiOps 2024 1. Ne 704 «O BHeCEeHUM HW3MEHEHHl B HEKOTOpBIE TPHUKA3bI
MuHucrepcTBa MIPOCBEIICHUSA Poccuiickoiu Oenepaunu, Kacaromnmecs
denepanbHbIX 00pa3oBaTEBHBIX MPOTrpaMM HayajdbHOTO OOIIEro 00pa3oBaHUS,
OCHOBHOTO 00111eT0 00pa30BaHMs U CPETHEro 0011IeTr0 00pa3oBaHUsY;

- [Tacnmoprom HamumoHasbHOTO TIpoekTa «O6pa3zoBanue» (yTB. IIpesuanymom
Cosera npu IIpe3unenre PO no crparernueckoMy pa3BUTHI0 M HALMOHAJIbHBIM
npoekTam, MpoTokoa oT 24.12.2018 Ne 16);

- T'ocymapcrBennou mnporpammon Poccuiickonn @enepauun «Pa3zButue
obpazoBanus» (y1B. [loctanoBnenuem [IpaButenscTBa PD ot 26.12.2017 Ne 1642
(pen. ot 22.02.2021) «OO06 yTBEpXKIEHUU TOCYJAPCTBEHHOW MPOTPAMMBI
Poccuiickoit deneparnun «Pa3zButre oOpa3oBaHUs»;

- y4eOHBIM IIJIAHOM M OCHOBHOM 00pa3oBarenbHol mporpammbl MBOY COIL
No 21;

- MeTonuyeckuMu peKOMEHAAIMSAMU 10 CO3AaHUI0 B (DYHKIIMOHUPOBAHUIO B
0011e00pazoBaTeIbHBIX OPTaHU3AIUAX, PACIIONIOKEHHBIX B CETLCKONH MECTHOCTH H
MaJbIX TOpoAaXx, IEHTPOB 00pa30BaHUsl €CTECTBEHHOHAYYHON U TEXHOJIOTHYECKOM
HaNpaBJICHHOCTEN («Touka pocTay) (YT1BepxkneHsl pacnopsKeHUEM
MunuctepcrBa npocBemieHusi Poccuiickoit ®enepaunu ot 12 ausaps 2021 r. Ne
Po).

PabGoyass mporpamMma mo ¢usmke 0a30BOro YpOBHS Ha YPOBHE CpEIHETrO
obmiero oOpa3oBaHusi pa3paboTaHa HAa OCHOBE TMOJOKEHWNW W TpPeOOBaHWA K
pesynpTaTtam OCBOCHU OCHOBHOM o0Opa3oBaTeIbHOM IIpOrpaMmBbl,
npeactaBieHHbIx B ®I'OC COO, a Ttakke ¢ yuérom (QenepaibHOl paboueit
MporpaMMbl BOCHUTaHWA M KOHIIENIMU TMPENOJaBaHUsl y4eOHOro mpeamera
«Duszuka» B o0pazoBarenbHBIX opraHuzanusx Poccuiickoit  deneparuu,
peanu3yIoIX OCHOBHBIE 00pa30BaTEIbHbIEC MPOIPAMMEBI.



CopepxaHue mnOporpaMMbl MO (U3MKE HAIMpaBlIeHO Ha (OpMUpOBaHUE
€CTEeCTBEHHO-HAYYHOM KapTUHbl Mupa oOyyawomuxcs 10-11 xmaccoB mpu
oOydeHHH UX (QU3MKe Ha 0a30BOM YpOBHE Ha OCHOBE CUCTEMHO-JEATEIbHOCTHOTO
noaxoaa. Ilporpamma mo ¢usuke coorBeTcTBYET TpeboBanusim OI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, HIPEAMETHBIM M METANPEAMETHBIM pe3yJbTaTaM
oOydeHHMsI, a TaKXKe YYHUTHIBAET HEOOXOJUMOCTh pealu3aluUd MEXIPEIMETHBIX
CBsA3€ll (PU3MKM C €eCTEeCTBEHHO-HAyYHBIMU Y4YeOHBIMHM TIpeameTamu. B Heil
OTNPEJENSIIOTCS OCHOBHBIE LENH M3Y4YE€HHUsS (PU3UKU HAa YPOBHE CpPEJHEro OOIIEero
o0Opa3oBaHus, TUIAHUPYEMbIEe Pe3yJbTaThl OCBOCHHS Kypca (PU3UMKH: JTUYHOCTHBHIE,
MeTanpeIMETHbIE, MpeIMeTHbIe (Ha 6a30BOM ypOBHE).

[Iporpamma 1o gpu3uke BKIIOYAET:

e IUIAHUpPYEMbIE PE3yJbTaThl OCBOCHHUS Kypca PU3MKU Ha 0a30BOM YPOBHE, B

TOM YHMCJIE IPEeIMETHbIE pe3yIbTaThl M0 ToJaM 00y4eHHUs;

e cojepxanue yuyeOHoro npeamera «duszuka» mo rogam oOyueHus.

du3rka Kak Hayka o HauOoisiee OOLIMX 3aKOHAX MPHUPOABI, BHICTYMAs B
KayecTBe yueOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHMM 00 okpyskaromieMm mupe. IkoapHBIN Kype GU3HKH — CHCTEMOOOpa3yOmui
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOIbKY (PU3HMUECKUE 3aKOHBI
JeXaT B OCHOBE IMPOIIECCOB U SIBJICHUM, HU3Y4aeMbIX XUMHUEH, OMOJOTHEH,
buzmveckorr reorpaduert u acTpoHommeil. lcmonb3oBaHWE U AKTUBHOE
npuMeHeHne  (U3MYEeCKUMX 3HAHUM  ONpelesieT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTHM B cQepe DHEPreTHKH, TPAHCIIOPTa, OCBOCHUS
KOCMOCA, TOJIyYEHUsI HOBBIX MAaTepuajoB C 3aJaHHBIMA CBOMCTBAMHU MU JIPYTHX.
N3yuyenue Qu3MK BHOCHUT OCHOBHOW BKJAJ B (OPMUPOBAHHE ECTECTBEHHO-
HAYyYHOU KapTHHBI MUpa oO0ydarmuxcs, B (GOpMHUpPOBAHUE YMEHHN NPUMEHSTH
HAYYHBIN METOJ] TO3HAHUS MIPH BBIMOJIHEHUN UMHU yUYE€OHBIX UCCIIEIOBAHUIA.

B ocHOBY kypca ¢usuku st ypoBHS CpelHero ooOmero oOpa3oBaHUS
IIOJIOKEH psAX HIEH, KOTOpPbIE MOXKHO paccMaTpuBaTb KAaK IPUHLMIBI €TI0
IIOCTPOCHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW Kypc SIBISETCS JOTUYECKH
3aBEpIIEHHBIM, OH COJAEPKUT MaTepual U3 BCEX pa3esioB (PU3MKU, BKIIOYAET KaK
BOIIPOCHI KJIACCUYECKOM, TaK M COBPEMEHHON (DU3UKHU.

Hoesn eenmepanuzayuu. B cOOTBETCTBUM C HEHl MaTepuan Kypca (QU3NKH
o0beIMHEH BOKpPYr (¢u3ndeckux Teopuil. Beaymmum B Kypce sBiseTcs
(GopmMupoBaHUE MPEICTABICHUN O CTPYKTYPHBIX YPOBHSAX MaTepuH, BEIIECTBE U
ToJIE.

Hoesa eymanumapuszayuu. EE peanusaunus MNpeAnosaracT HCIOJIb30BaHNE
I'YMaHUTApHOr0 NOTEHUHaNa (PU3MYECKOW HAyKH, OCMBICICHHE CBSI3U Pa3BUTHS



¢u3uku ¢ pa3BuTMEM OOILIECTBAa, a TaKXKEe C  MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH M 3KOJIOTHUYECKUMH TIPOOIEeMaMH.

Hoess  npuknaonoti Hnanpaenennocmu. Kypc ¢Guzuku npenmnoiaraet
3HAKOMCTBO C IIAPOKHUM KPYTOM TEXHUYECKHX M TEXHOJOTHYCCKUX TPHIOKCHHM
M3y4YEHHBIX TEOPUHN U 3aKOHOB.

Hoes oxonocusayuu peanusyeTcss TOCPEICTBOM BBEICHUS DIIEMEHTOB
COJEP)KaHUs, TMOCBSIMIEHHBIX OSKOJOTHYECKUM MpoOJieMaM COBPEMEHHOCTH,
KOTOpBIC CBSI3aHBI C Pa3BUTHEM TEXHWKH M TEXHOJOTHH, a TaKkKe OOCYKICHHS
npo0JieM palOHAIBHOTO MPUPOIONOIB30BaHUS U IKOJIOTMUECKONH O€30aCHOCTH.

CrepXKHEBBIMHM DJIEMEHTaMHM Kypca (U3UKA HAa YPOBHE CpEAHEro OoOIIero
oOpa3oBaHus SBISIOTCS (u3mueckue Teopur (HopMHUpOBaHHME TPEACTABICHUN O
CTPYKTYpPE MOCTPOCHUS (PU3NYECKON TCOPUHU, POJIU (YHIAMECHTAIBHBIX 3aKOHOB H
NPUHIIMIIOB B COBPEMCHHBIX TMPEJACTABJICHUSIX O TPHPOJAE, TpPaHUIAX
NPUMCHUMOCTA TEOPHM, JJI1 OIHUCAaHUS €CTECTBCHHO-HAYYHBIX SBJICHUH U
IIPOIIECCOB).

CucTeMHO-ACSITETbHOCTHBIN MOAX0 B Kypce (pH3WKH peamu3yeTcsl Mpexie
BCEro 3a CU€T OpPraHM3aluu SKCIEPUMEHTAIBHON NEeATeTbHOCTH O0YyYaronnuxcs.
Jlns  Ga3oBoro ypoBHS Kypca (QU3MKHM — OTO MCIOJB30BAHUE CHUCTEMBI
(GpOHTATBHBIX KPAaTKOBPEMEHHBIX OKCIIEPUMEHTOB M JIa0OpaTOPHBIX pPadoT,
KOTOpBIE B MporpamMme 1o ¢u3nke oOBEJUHEHBI B OOUIUN CHUCOK YYEHUUYECKUX
NpaKTHYECKUX paldoT. BeineneHne B yka3aHHOM IepedyHe J1abopaTOpHBIX PadoT,
OPOBOAMMBIX JJIi KOHTPOJISI M OILIEHKH, OCYIIECTBISETCA  yYaCTHUKAMHU
o0pa3oBaTeIbHOTO TPOIECCa HUCXOJs U3 OCOOCHHOCTEW IJIaHUPOBAHUS W
ocHameHuss kaOuHera ¢u3uku. Ilpm dSToM obOecneumBaeTcss OBIAJICHUE
OOy4YaroMMMHUCS YMEHHUSIMH TPOBOJUTH KOCBEHHBIE H3MEPEHUs, HCCIECIOBAHUS
3aBUCUMOCTEH (PU3NYECKUX BEIMYHUH W TIOCTAHOBKY OMBITOB IO MPOBEPKE
MPEITIO’KEHHBIX TUTIOTE3.

bonpimoe BHHMaHWE yneNseTCs PEHICHUI0 PacYETHBIX M KauyeCTBEHHBIX
3amau. [Ipu 3TOM Ay pacd€THBIX 3a/ad MPUOPUTETOM SIBISIOTCS 3a7add C SIBHO
3aJlaHHON (PU3UYECKON MOJIETIBIO, TTIO3BOJISIOIINE PUMEHATh H3YUCHHbBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK W3 OJHOTO paszjena Kypca, TaK W UHTETPUPYsS 3HAHUS U3
pa3HbIX pa3nenoB. [ KauecTBEHHBIX 3a/lay MPUOPUTETOM SIBIIIOTCS 3a/laHUS Ha
OOBsSICHEHHE TPOTEKaHWS (PU3MUECKHX SIBICHUH W TIPOIECCOB B OKPY KAIOMICH
KU3HU, TpeOyromwue BbIOOpa (U3MUECKOW MOMENH MJisi CHUTYyallud TPAKTHKO-
OpPHUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusiMu PI'OC COO k wmaTepuanbHO-
TEXHUYECKOMY oOOecleyeHni0 y4eOHOro mporecca 0a30oBbIf ypOoBEHb Kypca
¢u3uKu HA ypPOBHE CPEAHETO 00IIero 00pa3oBaHus JOKEH U3Y9aThCs B YCIOBUSIX
MpeAMETHOro KabuHeTa (PU3MKU WM B YCJIOBHSIX MHTETPUPOBAHHOIO KaOMHETa



MPEAMETOB €CTECTBEHHO-HAYYHOIo IMKia. B kaOuHere (GU3MKH JOKHO OBITh
HeoOXxoauMoe JiabopaTopHOoe OOOpY/IOBaHUE [Jisi BBIMOJHEHHS YKa3aHHBIX B
nporpaMMe o U3UKe YUYEHUUECKUX MPAKTHUYECKUX PadOT M JAEMOHCTPAIMOHHOE
o0opy10BaHUE.

JleMoHcTpanmoHHOe 0o0opyaoBaHue (GOPMUPYETCS B COOTBETCTBUU C
NPUHIUIIOM MHUHHUMAQJIBHOM JOCTATOYHOCTU M  OOECMEYUBAET TMOCTAHOBKY
MEPEYUCIICHHBIX B TMporpaMme Mo (U3UKE KIIOYEBBIX JIEMOHCTpALMM st
UCCIIEJIOBAHUSI  M3YYaeMBbIX  SIBJICHUH W  TPOLECCOB, OMIUPUYECKUX U
dbyHIaMEHTaTbHBIX 3aKOHOB, UX TEXHUUYECKUX TPUMEHECHHIM.

JlaboparopHoe o00oOpyJoBaHWE ISl YYEHUUYECKUX TMPAKTUYECKUX pPadboT
dbopmupyetcsi B BUJIe TEMAaTHUYECKUX KOMIUIEKTOB M 0O€CHeYMBaeTCsl B pacuére
OJIHOTO KOMIUJIEKTa Ha JABYX oOOydamommuxcs. TemMaThyeckue KOMILICKTHI
1a00paTopHOTO OOOPY/IOBAHMS JIOKHBI OBITh TOCTPOEHBI HAa KOMIUIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX M HU(PPOBBIX MPUOOPOB, a TaKKE KOMITBIOTEPHBIX
U3MEPUTEIILHBIX CUCTEM B BUJIC IIU(PPOBBIX JTAOOPATOPHUH.

OCHOBHBIMH 1IEJIIMU U3yUeHUs GU3UKH B 001IeM 00pa30BaHUU SIBIISFOTCS :

e (QopMHpOBaHHE HHTEpPECa U CTPEMJICHUS OOYYAIOIIUXCA K HAy4YHOMY
W3YUYEHUIO TPUPOJBI, PAa3BUTUE WX HWHTEIJICKTYaJbHBIX W TBOPUYECKUX
CIIOCOOHOCTEIA;

e pa3BUTHE IMPEACTABICHUI O HAYYHOM METOJI€ TTO3HAHUS U (popMupoBaHUe
UCCJIeI0BATEIHCKOIO OTHOLIEHHUS K OKPY>KAIOIIUM SIBIICHUSIM;

e (opmMupoBaHHEe HAyYHOTO MHPOBO33PEHMsI KaK pe3ysibTara H3y4YEeHUS
OCHOB CTPOCHHMsI MaTepuu U QyHAaMEHTAIbHBIX 3aKOHOB (DHU3UKU;

e (opmupoBaHue yMeHUN OOBICHATH SBICHUA C HCIOJIb30BAHHEM
(bu3MUeCcKUX 3HAHUM ¥ HAYYHBIX JOKA3aTEIbCTB;

e (opmupoBanue mnpeacTaBICHUN O poiu (DU3UKKU [JIST PA3BUTHSA JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH.

JlocTi>KeHue 3TUX 1eledl 00ecreynBaeTcsl PelieHueM CIEAYIOIUX 3ajay B

mpoliecce u3ydeHus Kypca (U3UKU Ha YPOBHE CPETHETO OOIIETo 00pa30BaHuUs:

e MPUOOPETCHUE CUCTEMBbl  3HAHHUU 00 o0mmx bu3mIecKuX
3aKOHOMEPHOCTSIX, 3aKOHAaX, TEOPUSIX, BKJIFOYAst MEXaHHUKY,
MOJIEKYJISIpHYIO  (DM3UKY, ODJIEKTPOAMHAMUKY, KBAaHTOBYIO (H3UKY U
AJIEMEHTHI aCTPOPU3UKY;

e (opmupoBaHne yMEHUN TPUMEHITH TEOPETUUYECKUE 3HAHWUS TS
oOBbsiCHeHHS (PU3WYECKUX SBJICHUU B TPHUPOAEC H ISl TPUHATHA
MIPAKTUYECKUX PEUIEHUN B IOBCEHEBHOM KU3HU,

e OCBOCHHME CHOCOOOB pELICHUS PA3TUYHBIX 3aJa4 C SIBHO 3aJaHHOM
dbu3nyeckod MOAENbIO, 3a/ad, MOAPA3yMEBAIOIIUX CAMOCTOSITEIHLHOE
co3nanue PU3MIECKON MOJEIH, aICKBAaTHOM YCIOBUSAM 3a/1a4H;



e TMOHHMMaHUE (U3NYECKUX OCHOB W MPHUHIUIIOB JEUCTBHUS TEXHUYECKUX
YCTPOUCTB U TEXHOJOTHUECKUX MPOIECCOB, UX BIUSHUS HA OKPY>KAIOIIYIO
cpeay,

e OBJIQJICHUE METOJAMH CaMOCTOSATEJIBHOTO TIUIAHUPOBAHUS U TPOBEACHUS
bU3MYECKUX HKCIEPUMEHTOB, aHallu3a W HMHTEpHpeTaruu uHOOpMaIni,
OIpeJIeNIeHHs] TOCTOBEPHOCTHU MOJYYEHHOT'O pe3yibTaTa;

e CO3JIaHUE YCJIOBUH ISl Pa3BUTHSL YMEHUM MPOEKTHO-UCCIEI0BATEIBCKOM,
TBOPYECKOMN JAEATEIILHOCTH.

Ha wusyuenue ¢usuxu (0a30BbIii ypOBEHb) Ha YpPOBHE CPEIHETO OOIIEro
obOpazoBanus oTBoauTcst 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HEJIEIIO), B
11 knacce — 68 yacoB (2 yaca B HEJICIIIO).

[Ipeqmaraemeiii B mporpamMme Mo (QuU3MKE TMepeyeHb Ja0OpaTOpPHBIX U
MPaKTUYECKUX paldOT SBISETCS PEKOMEHJIOBAaHHBIM, YYHUTEIb JIEJIa€T BBIOOD
mpoBeACHUsT JIabOpaTOPHBIX PabOT W OMBITOB C YYETOM HHIUBUAYAJTBHBIX
O0COOCHHOCTEH 00yYarOIINXCS.



COILEPKAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3uka u MeTOAbl HAYYHOI' 0 TO3HAHMS

®usuka — Hayka o npupozae. Haydnble MeTOIbl NO3HAHUSA OKPYKAIOLIETO
Mupa. Posibp 3KcniepuMeHTa W TEOPUM B IMPOLIECCE MO3HAHUSA IPUPOIBI.
DKCHEepUMEHT B (PU3HUKE.

MopenupoBanue (U3MUYECKUX SBIEHUM M mpoueccoB. HaydHble rumotessbl.
duznyeckre 3aKOHbl U TeOpUH. ['paHuIIbI TPUMEHUMOCTH (U3HYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponb u mMecto ¢u3Mku B (GOPMUPOBAHUU COBPEMEHHON HAy4HON KapTHUHBI
MHpPA, B IPAKTUYECKOU ACATEIBHOCTH JIOIEH.

Llemoncmpayuu

AnanoroBele U UU(POBBIE HM3MEPHUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JNATYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannyeckoe aBmxeHHE. OTHOCUTEILHOCTh MEXAHHUYECKOTO JIBUKCHMUS.
Cucrema otcuéta. TpaekTopusi.

ITepemenienne, CKOpOCTh (CpelHsIi CKOPOCTb, MTHOBEHHAs CKOPOCTh) U
YCKOPEHHE MaTEepUAIbHOM TOUYKH, UX MPOCKIHUH HA OCHU CHUCTEMBI KOOPJIMHAT.
Ciio)xeHue nepeMenieHnil U CI0KEHUE CKOPOCTE.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MpsSMOJIMHEHHOEe IBIKEeHHE. | paduku
3aBUCUMOCTU KOOPJMHAT, CKOPOCTH, YCKOpPEHMS, MNYTH U TNEpeMEIICHU
MaTepuabHON TOYKH OT BPEMEHH.

CBoOoaHoe nazieHre. Y CKOpeHre CBOOOTHOTO A ICHHUS.

KpuBonuueintnoe  nBwkeHue. [IBuKeHHE  MarepuaibHOM TOYKM IO
OKPY’KHOCTH C IMOCTOSSHHOM MO MOJIYJIF0 CKOPOCTBIO. YTJIOBask CKOPOCTh, JIMHEUHAS
ckopocTtsk. [lepron u yacrota odpamenus. LleHTpocTpeMuTensHOEe YCKOPEHUE.

TexHuuecknue yCTpOMCTBA M IIPAKTUYECKOE NPUMEHEHUE: CHUIAOMETP,
JNBH>KEHUE CHAPSAIOB, LICNIHBIC U PEMEHHBIE IIEPENAYU.

Jlemoncmpayuu

Mogenbp cucTeMbl OTCUETA, WILIKOCTPALMS KUHEMATUYECKUX XapaKTEPUCTHUK
JIBUYKEHUS.

[IpeoGpazoBanne ABMKEHUHN C UCTIOIB30BAHUEM TIPOCTHIX MEXaHU3MOB.

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

HaGnionenune aBuxkeHusi Tena, OPOILIEHHOrO MOJA YIJOM K TOPU3OHTY H
TOPU30HTAIIBHO.



N3mepenne yckopeHusi CBOOOJHOrO MaieHHUs.

Hanpagnenne ckopocTy Ipu ABUKEHUHU M0 OKPY>KHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomwi

N3ydyeHne HEpaBHOMEPHOTO ABHKECHHUS C LIEJIbIO OMPEICICHUS MTHOBEHHOMU
CKOPOCTH.

UccnenoBanre COOTHOUIEHHMS MEXAY NYTSIMH, MPONUACHHBIMU TEIOM 32
MOCJICIOBATENILHBIE PABHBIE TMPOMEXYTKH BPEMEHM MPU PABHOYCKOPEHHOM
JIBH>KEHUHU C HAYaJIbHOW CKOPOCTHIO, PABHOU HYIIIO.

N3yyenune nBUKEHUS IApUKa B BA3KOUW )KUJKOCTH.

N3yuenne nBuxeHus Tena, OPOIIEHHOT0 TOPU30HTAIIBHO.

Tema 2. /lunamuxa

IIpuaiun  otHocurenbHOCTM  ['ammnes.  IlepBbii  3axkoH  HproroHa.
NHeprmanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuniun cynepno3unuuu cui. Bropoit 3akoH HeroToHa
JUIsl MaTepuaabHOU TOuku. TpeTuii 3akoH HploTOHA 1151 MaTepuaibHbIX TOUEK.

3akoH BcemupHoro TtaroreHus. Cuna Tsbkectd. IlepBas KocMmuyeckas
CKOPOCTb.

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

Tpenue. Buasl TpeHus (Mokosi, CKoJIbKeHUs, kaueHusi). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHUs! CKOJIBKEHUS U cujia TpeHus nokos. Koadduument tpenus.
Cuita conpoTUBIIEHUS MPU IBUXKEHUU TeJa B KUIKOCTU WUJIU Ta3e.

[TocTynarenpHOE M BpamiaTeabHOE JBUXKEHHUE a0COIIOTHO TBEPIOTO Tea.

MoOMEHT cuiabl OTHOCUTEIBHO OCH BpameHus. Iliedo cuibl. YcnoBus
paBHOBECHS TBEPJOTO TENA.

TexHuueckne yCTpOWCTBA M MNPAKTUUYECKOE MPUMEHEHUE: MOAIINITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHne MHEPIUH.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIIUX TE.

Bropoii 3akon HeroToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAe(hOpMAIIHH.

HesecomocTts. Bec Tena npu yCKOpEeHHOM NMOABEME U MAJICHUM.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUSI.

VYcnoBus paBHOBecHs TBEPAOTro Tena. Buasl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yuenue nBuxeHus OpycKa 1o HaKJIOHHOM MIOCKOCTH.



UccnenoBanue 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HHUKAIOIMIMX B MPYXUHE U
pEe3UHOBOM 00pasiie, OT ux AedopMalu.

HccnenoBanue yciioBUM pPaBHOBECHsS TBEPAOrO TeENA, HMEIOLIETO OCh
BpalIeHUS.

Tema 3. 3aKoHbl cOXpaHeHUA 8 MEXAHUKE

NMnynbe MarepuanbHOM TOUYKM (Teja), CHUCTEMbl MaTepHUAbHBIX TOYEK.
NMnynbe cuiabl U U3MEHEHHE HMMIyJibca Tejla. 3aKOH COXPAHCHHS HMITYJIbCa.
PeakTuBHOE nBUXKEHUE.

PaboTta criibl. MOIIHOCTE CHIIBL.

Kunernueckass sHeprusi marepuanbHOM TO4YkH. TeopemMa 00 H3MEHEHUH
KUHETHYECKON YHEPTHH.

[ToTenuuanbHas DHEPTHUS. [ToTenunanbHas SHEprus yIpyro
nehopMupoBaHHONW  TpYyKuHbL.  [loTeHIManbHass  dSHeprust Tena  BOJMU3HU
NOBEPXHOCTH 3E€MJIU.

[ToTennnanbHple W HEMOTCHIMAIBHBIC  CHJIBI. CBsi3b  paboThI
HEMOTEHIIMABHBIX CHWJI C M3MCHEHHUEM MEXaHWYECKOW DSHEPTUU CHUCTEMBI Tell.
3aK0H COXpaHECHHSI MEXaHUYECKOU SHEPTHUH.

Yrpyrue v Heynpyrue CTOJIKHOBEHHUS.

TexHuueckne ycTpoWcCTBAa M MPAKTUYECKOE IMPUMEHEHHE: BOJIOMET, KOIED,
NPYKUHHBIA MHCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE IBMXEHUE.

[Tepexo MOTEHIMAIBLHON YHEPTUHA B KHHETHYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, 1abopamoprsie pabomol

N3yyenue abCOMIOTHO HEYNPYroro yaapa ¢ MOMOIIBI0 JTBYX OIMHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanne cBsi3u paOOTHl CHIIBI C U3MEHEHHEM MEXaHWYECKOW SHEPTrHH
TeJa Ha IPUMEPE PACTAKEHUS PE3UHOBOTO KIyTa.

Pa3nen 3. MouiekyasipHasi pU3NKa U TePMOANHAMMKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUS MOJEKYJISIPHO-KMHETUUECKOM TEOPUH M MX OIBITHOE
obocHoBanmue. bpoyHoBckoe nBwkenue. Juddys3us. Xapaktep IBUKCHHUS W
B3aUMO/JICMCTBUSI YacCTHUI[ BeniecTBa. MoOJIeNM CTPOCHUSA Ta30B, XHUAKOCTEH H
TBEPIBIX TEJI M 00OBSICHEHHWE CBOMCTB BEIIECTBA HA OCHOBE ATUX MoJiesiei. Macca u
pasmepsl Mosiekys. KonmndectBo BemnectBa. [loctosHHass ABorapo.

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



Mogens upeanbHoro raza. (OCHOBHOE  ypaBHEHUE  MOJEKYJISIPHO-
KMHETUYECKOW TEOpUU HACANIbHOrO raza. AOCOJIOTHAas TeMIeparypa Kak mepa
CpeHEeW KWHETHMYECKOW SHEpPruM TEIUIOBOTO ABWKEHUS dYactull rasza. [llkana
temrieparyp KenbBuHa. ['a3oBeie 3aKkoHbl. YpaBHeHUe MeHneneeBa—KianeipoHa.
3akoH JlanbroHa. M30mponecchl B UI€aTbHOM Ta3e C MOCTOSHHBIM KOJWYECTBOM
BelecTBa. ['paduueckoe mpencTaBIeHUE M3O0MPOIIECCOB: H30TEpPMa, H30X0pa,
n3o0apa.

TexHuueckue yCTpOMCTBA W MPAKTUYECKOE NPUMEHEHUE: TEPMOMETP,
O6apomeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIONIME JHUCKPETHOE CTPOCHHE BellecTBa, (ororpadun
MOJIEKYJT OPraHUYECKUX COCTUHEHUM.

OnpiTel 0 TUDPYy3UN KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mopaens onbita HTepHa.

OnbITHI, JIOKA3bIBAIOIIIE CYIIECTBOBAHUE MEKMOJICKYJISIPHOTO
B3aMOJICHCTBHUS.

Mojenb, WILTIOCTPUPYIOIIAs IPUPOAY JABICHUS ra3a HA CTEHKU COCY/a.

OnpIThl, WUIIOCTPUPYIOIIUE YPAaBHEHUE COCTOSIHUSA MJCAIBHOIO Tasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHAaTe Ha OCHOBE M3MEPEHUU
00BEMa KOMHATBI, IaBJICHUS U TEMIIepaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS pa3peKEHHOTO
rasa.

Tema 2. Ochogbt mepmoOuHamMuKu

TepmonuHamuueckass cuctemMa. BHYTpeHHsIE SHEPrus TEPMOIUHAMUYECKON
CUCTEMBI U crIoco0bI e€ n3meHeHus. KonmnmyecTBo TermnoTel u pabora. BHyTpeHHss
JHEprus  OJHOATOMHOIO  MAECaJbHOrO  rasza. Buael  Temionepenauw:
TEIUIONPOBOIHOCTb, KOHBEKIIUS, U3JIyUYCHHUE. Y A€IbHAsI TEIUNIOEMKOCTh BELIECTBA.
KosmmuecTBO TEIIOTHI IpU TeTUIONEPENAYE.

[Tonsitue 006 aamabatHom mporecce. IlepBbIii 3aKOH TEPMOIUHAMUKH.
[IpuMeHeHue mepBOro 3akoHa TEPMOAMHAMHUKUA K u3ompoieccaM. ['paduueckas
UHTEpIpeTanus padoThl rasa.

Bropoii 3akon Tepmonunamuku. HeoOpatumMocTs IpoLieccoB B PUPO/IE.

TermoBele  MammHbl.  [IpUHOMIIBL  JEWCTBUA  TEIUIOBBIX — MAallWH.
[IpeoOpa3oBanus HSHEpPTUM B TEIUIOBBIX MamuHax. KoadduimeHT mnone3Horo
nercTBus TemoBo MamwuHbL. [ukn KapHo m ero xosduIMEHT MOJIE3HOTO
JNEeNUCTBHS. DKOJIOTMYECKUE MPOOIEMBbI TETIOIHEPTETUKH.



TexHuueckue yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATENb
BHYTPEHHETO CropaHus, OBITOBOM XOJI0IMJIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

N3meneHne BHYTpEHHEW J>HEpPruM Tejia MPU COBEPIICHUH PabOThI: BBLIET
npoOKK U3 OYTBUIKM TOJ JACHCTBUEM CXKAaTOro BO3JlyXa, HarpeBaHue s(dupa B
JATYHHOU TpyOKe MyTEéM TpeHus (BUICOAEMOHCTpALHS).

N3meneHne BHyTpeHHEN SHEPTHUM (TeMIIepaTyphl) Teja MpH TeIuionepeaye.

OnpiT 1Mo ananabaTHOMY pAacCIIMPEHHIO BO3yXa (OMBIT C BO3AYLIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, TBUTATENs BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO
JIBUTATEIS.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3Mmepenue yaenbHON TEINIOEMKOCTH.

Tema 3. Acpecamnwie cocmoanusa eeuwjecmea. DPazoevle nepexoonvl

[TapooOpa3zoBanue u koHaeHcanus. VcnapeHue u kumneHue. AOCONIOTHAS U
OTHOCHUTEJIbHAsl BJIAXXHOCTh BO3Ayxa. HacklmeHHbld mnap. YaenbHas TEIioTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATypbl KUTICHUS OT JaBJICHUS.

Teépnoe Teno. Kpucramnuueckue u amopdHbie Tena. AHU30TPOIUs CBOWCTB
kpuctamioB. JKunkue kpuctamibl. CoBpeMeHHble MaTepuanbl. llnaBineHue wu
KpUCTaITU3alus. Y enpHas Teriora miasneHus. Cyomumanus.

VYpaBHeHUE TEIOBOTO OanaHca.

TexHuueckne yCTpOWCTBA M MNPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJOTHH MOJYUYEHUS] COBPEMEHHBIX MATEPUAJIOB, B
TOM YHCJIE HAHOMATEPHUAIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HACHILIEHHBIX TAPOB.

Kunenuve npv noHWKEHHOM [1aBJICHUU.

Crioco0bl u3MepeHuns BIaXXHOCTH.

HaGnronenne HarpeBaHus U MJIaBJICHUS KPUCTAUIMYECKOTO BEIIECTBA.

JleMOHCTpauys KpuCTalIOB.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3MepeHne OTHOCUTENBHOM BIIAXKHOCTH BO3/yXa.

Paznen 4. JinekTpoanHaMuKa
Tema 1. dnekmpocmamuxa
OnekTpuzauusi Ted. OJEeKTpUYecKuil 3apsa. J(Ba Buaa 3IEKTPUYECKHUX
3apsiioB. [IpOBOJHUKYM, DUANEKTPUKU U MOJYNPOBOAHUKHU. 3aKOH COXPAHEHUS
AIEKTPUUYECKOTO 3apsiia.
B3aumoperictBue 3apsaoB. 3akoH Kynona. ToueuHblil 371EKTPUUECKUI 3apsil.
Onektpuueckoe 1mone. Hanpsok€HHOCTh — 3nekTpuueckoro mods.  [Ipuniun



CYIIEpHO3ULUU DIIEKTPUYECKUX TT0JIeU. JIMHUM HANPSKEHHOCTH DIIEKTPUYECKOTO
TOJISL.

Pabora cun  asnekrpoctatuueckoro  moinsg.  llotenmuan.  PasnHocThb
NOTeHIUAaNoB. [IpOBONHMKM W JOUIJIEKTPUKKA B 3JIEKTPOCTATUYECKOM IIOJE.
JlnanekTpuyeckas MpOHUIIAEMOCTb.

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

TexHuyeckue yCTpOWCTBA U MPAKTUYECKOE IIPUMEHEHHUE: JIIEKTPOCKOIL,
ANEKTPOMETpP, DJEKTPOCTATUUECKas 3alluTa, 3a3eMJIEHHE AIIEKTPOIpPHOOpPOB,
KOHJICHCATOP, KOMMUPOBAJIbHBINA anmnapar, CTpyWHbIN IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO U NIPUHIMUIT JEUCTBUS DJIIEKTPOMETPA.

B3aumopelicTBre HaRNEKTPU30BAHHBIX TEI.

DIEKTPUUECKOE TI0JIE 3apSIKEHHBIX TEJL.

[TpoBOIHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DneKTpocTaTuyecKas 3anuTa.

JINPNEKTPUKH B AIEKTPOCTATUYECKOM MOJIE.

3aBUCUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHJAEHcaTopa OT IUIOLIAau
IJTACTUH, PACCTOSIHUS MEXKIY HUMU U TUDJIEKTPUUECKON IPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3Mmepenue 31eKTpoEMKOCTH KOHIEHCAaTOopa.

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

DNEeKTpUYECKU TOK. YCJIOBUS CYIIECTBOBAHUSA BJIEKTPUUECKOTO TOKA.
Ncrounuku Toka. Cuia Toka. [locTossHHBIN TOK.

Hanpsixenne. 3akon OMa i1 yyacTka LEMu.

DIEKTPUYECKOE COMPOTUBJIECHUE. Y AEIbHOE CONPOTUBICHUE BEIIECTBA.
[TocnenoBaTtenpHOE, MapaJUIEIBHOE, CMEIIAHHOE COCIMHEHNE POBOIHUKOB.

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

DNEeKTpOJABWKYIasl CHJIa U BHYTPEHHEE CONMPOTHBIEHUE WCTOYHUKA TOKA.
3akoH OMa [1J1s1 MOJTHOM (3aMKHYTOM) 3neKkTpuueckoil renu. KopoTkoe 3ambIKkaHue.

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

DNEeKTpUUeCKUi TOK B BakyyMme. CBOKCTBA AJIEKTPOHHBIX MTYYKOB.

[TonynpoBogHUKWY. CobGcTBeHHas 151 IIPUMECHAas MIPOBOAUMOCTD
noynpoBoAHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBogHUKOBBIE TPUOOPHI.

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



DJIEKTpUYECKUi TOK B Ta3zax. CamMOCTOSATENbHBIA M HECAMOCTOSTEIbHBIN
paspsan. Monuus. [Lnazma.

TexHuueckue yCTpOMCTBA M MPAKTHYECKOE TMPHUMEHCHHUE: aMIIEPMETP,
BOJIBTMETP, PEOCTAaT, HCTOYHUKH TOKa, DJIEKTpOHArpeBaTelibHble MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHHUSI, BAKYYMHBIN JTHO]I,
TEPMUCTOPHI U POTOPE3UCTOPHI, MOJTYITPOBOAHUKOBBINA TUO]I, TAIbBAHUKA.

Jlemoncmpayuu

N3Mepenune cuiibl TOKa U HapsIKEHUS.

3aBUCUMOCTh CONPOTHUBICHUS IUIMHAPUYECKUX IMPOBOJHUKOB OT JIJIMHBI,
IUIOLLAIN MTONIEPEYHOr0 CEYEHUS U MaTepHaa.

CmemaHHOE COeIMHEHNE TPOBOHUKOB.

[Ipamoe wu3MepeHue »daeKTpoABMXKylIed cuibl. KopoTkoe 3ambikaHue
rajJbBaHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTUBIICHHUS.

3aBUCUMOCTh COMIPOTUBIICHUSI METAJVIOB OT TEMIEPATYPHI.

[IpoBOAUMOCTB 3JEKTPOJIUTOB.

HckpoBoii paspsl U NPOBOJAUMOCTb BO3yXa.

OnHOCTOPOHHSSI IPOBOIUMOCTh AUOJA.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3ydeHne cMenaHHOrO COEIMHEHUS PE3UCTOPOB.

N3mepenue 3neKTpOABMXKYILIEH CHIIbI UCTOYHHMKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBIICHHUS.

HaGmronenue snexktpoinusa.

MexnpeaMeTHbIe CBA3H

Nzyuenue kypca ¢usuku 6azoBoro ypoBHsS B 10 kiacce OCymIecTBIsIETCS C
y4E€TOM COJEPKATEIbHBIX MEKIIPEIMETHBIX CBSI3€ C KypcaMu MaTEMaTHKW,
OMOJIOTMH, XUMHH, Teorpadu ¥ TEXHOJIOTHH.

Meosicnpeomemnvle noHsamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAYyYHOTO
MO3HAHUs: SIBICHUE, HAay4HbIH (akT, rumore3a, (hU3MYEcKash BEIMYMHA, 3aKOH,
TeopHsi, HAOIIOJEHUE, SKCIIEPUMEHT, MOAECIIMPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuka: penieHue CHCTEMbl YypPAaBHEHMH, JHHEWHas (QyHKIUS,
napabona, runepOona, ux rpadUku U CBOMCTBA, TPUTOHOMETPHUECKHE (DYHKIIHH:
CHUHYC, KOCUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPUT OHOMETPUYECKOE TOXKIAECTBO,
BEKTOPBI U UX MTPOEKIMU HA OCU KOOPAUHAT, CIIOKEHUE BEKTOPOB.

buonozus: Mexanndeckoe NBIKEHHE B JKMBOU mpupoae, auddysus, ocMoc,
TEMJI000MEH KUBBIX OPTaHU3MOB (BHUJIbI TEIIONEPENAUYH, TEIUIOBOE PAaBHOBECHE),
AJIEKTPUYECKUE SBJICHUS B KUBOU IPUPOLE.

Xumus: TUCKPETHOE CTPOEHUE BEILIECTBA, CTPOCHUE ATOMOB U MOJIEKYJ, MOJIb
BEIllECTBA, MOJSIpHAs Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TEJ, >KUAKOCTEH M



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJUIOB, JJIEKTPOJUTHYECKAs HCCOLHALMS,
rajbBaHUKa.

l'eocpacghus: BNaXXHOCTh BO3/1yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonoeus: npeoOpazoBaHUE ABWKEHUN C HMCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpPEHHs B TEXHUKE, IOJAUIMIIHUKH, HCIOIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTra, BOJOMET M JApPYTrue), IBUraTEeNb BHYTPEHHETO
cropanusi, naposasi TypOuHa, ObBITOBOM XOJOJUIBbHUK, KOHIUIIMOHEDP, TEXHOJIOTUH
IIOJIyYEHNsI COBPEMEHHBIX MAaTEpUaOB, B TOM YHCIE HAHOMATEpUAJIOB, U
HAHOTEXHOJIOTMH, JJIEKTPOCTATHYECKas 3alluTa, 3a3eMJICHUE 3JIEKTPONpPUOOpPOB,
KCEpOKC, CTPYWHBIN IIPUHTED, 3JEKTPOHArPEBATEIbHBIE npuOopBl,
AIIEKTPOOCBETUTENBHBIE TPUOOPHI, FaIbBAaHUKA.

11 KJIACC

Paznen 4. JiaekTpoguHaMHuKA

Tema 3. Macnummnoe none. I1eKmpomacHuUmMHAas UHOYKYUA

[ToctosiHHbIE ~ MarHuThl.  B3auMoneicTBME  MOCTOSSHHBIX ~ MarHUTOB.
MaruautHoe mone. Bekrtop MarHuTHOM wuHaykiuu. [IpuHuun cynepno3uiuu
MAarHuTHBIX MOJel. JIuHuM MarHuTHOM MHAYKUMU. KapTuHa JIMHWNM MarHUTHOU
WUHIYKUWHU TO0JIS1 TOCTOSIHHBIX MarHUTOB.

MaruutHoe TIOJI€ TPOBOAHMKA C TOKOM. KapTuHa JMHUN WHAYKUUU
MAarHUTHOTO TMOJsl JJIMHHOTIO MPSAMOrO MPOBOAHUKA W 3aMKHYTOI'O KOJIBIIEBOTO
IPOBOJIHHKA, KaTyIIKU ¢ TOKoM. OnbIT DpcTena. BzaumoaeiicTBue nmpoBOJHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HampaBJICHHUE.

Cuna Jlopenna, e€ MOyJib U HallpaBlieHUE. [[BUKEHUE 3apsiKEHHOW YaCTHUIIbI
B OJJHOPOJIHOM MarHuTHoM mosie. PaGora cuibl Jlopenta.

SlBneHne BIIEKTPOMAarHUTHOM HWHAYKOUH. [IOTOK BeEkTOpa MarHUTHOM
MHIYKIUU. OJIEKTPOJABHXKYIAs CUla HWHIAYKIMH. 3aKOH 3JIEKTPOMAarHUTHOU
nHaykuun Gapanes.

BuxpeBoe nsnekTpuyeckoe mojie. IDJIEKTPOABMKYIIAS CHJIA WHIYKUUH B
MIPOBOJHHUKE, IBUKYIIEMCS ITOCTYIIATEIBHO B OJJHOPOJHOM MArHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHnykTuBHOCTh.  SIBIEHHME CaMOMHAYKIMHU. OIEKTPOJABIKYIIAs  CHIIA
CaMOMHIYKIINH.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHnueckne YyCTpPOWCTBA M MPAKTUYECKOE TMPUMEHEHHUE: TIOCTOSIHHbBIC
MAarHuThbl, 3JEKTPOMArHUTHI, 3JIEKTPOABUrATEIb, YCKOPUTEIU 3SJIEMEHTAPHBIX
YacCTUll, UHIYKIIMOHHAS TIEYb.



Jlemoncmpayuu

OmneIiT Opcrena.

OTKIJIOHEHHE JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIMHMY MHIYKIIMU MarHUTHOTO MOJIS.

B3aumopericteue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 3IEKTPOMAarHUTHOW WHIYKIIUY.

IIpasuno Jlenua.

3aBUCHMOCTD DJIEKTPOABMKYLIEH CHUJIbI UHAYKIUU OT CKOPOCTH MU3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne caMOMHIYKIUU.

Vuenuueckuii sxcnepumenm, nabopamopmuvie pabomol

N3ydeHre MarHuTHOTO MOJISl KATYIIKH C TOKOM.

HccnenoBanue 1eCTBUS NOCTOSHHOIO MarHUTa Ha PpaMKy C TOKOM.

HccnenoBanue sBIEHUS 3JIEKTPOMArHUTHON MHAYKIUU.

Pasnen S. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u I1eKmpomMazHumHble Koa1ebanus

Konebarenbnas  cuctema.  CBOOOJHBIE  MeXaHWYEeCKHE  KoseOaHMUS.
[Napmonnyeckue konebanus. [lepuon, wacrtora, amrumryia u (asa KoseOaHUM.
[IpyxuHHBI MasgTHUK. MaTeMaTHUYECKUNd MAasiTHUK. YPaBHEHHE TapMOHHYECKUX
kosieOanuii. [IpeBpalenrie sHeprun Mpu rapMOHUYECKUX KOTEOAHUSIX.

Konebarenbubiit koHTyp. CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJeOaHHS B
UJCATbHOM KOJIe0aTeTbHOM KOHTYpe. AHAJOTHUA MEXKIy MEXaHUYECKUMH W
ANEKTpOMarHuTHeIMU  KoJeOanusimu. Dopmyna Tomcona. 3akoH coXpaHEHUS
SHEPTUU B UJCATHHOM KOJIeOaTeIbHOM KOHTYPE.

[IpencraBienne o 3aTyxaromuX KojleOaHUsAX. BBIHYKIEHHBIE MEXaHUUYECKUE
KosneOanus. Pezonanc. BeiHyX)1€HHBIE 2JIEKTPOMAarHUTHBIE KOJIeOaHMUs.

[lepemennbiii  TOK. CHUHYCOMIANbHBIA TEPEMEHHBIH TOK. MOIIHOCTH
MIEPEMEHHOT0 TOKAa. AMIUIMTYJHOE€ W JCHCTBYIOIIEE 3HAUEHUE CHJIbI TOKa M
HaIPSKEHUS.

Tpauchopmatop. [IponsBoacTBo, mepenada U MOTPEOIICHUE AIEKTPUUECKOU
SHEPIruM. DKOJOTMYECKHE PUCKU NPHU MPOU3BOJCTBE 3eKTpodHepruu. Kynbrypa
HCMOJIB30BAHUS JJIEKTPOIHEPTUU B TOBCETHEBHOM KU3HU.

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

Jlemoncmpayuu

UccnenoBanne napaMeTpoB KoJjeOaTeIbHONM CHCTEMbI (IIPY>KUHHBIA WM
MaTeMaTU4eCKUM MasiTHUK).



HaGmonenue 3aTyxaronmx KoiaeoaHu.

HccnenoBanne cBOWCTB BbIHYXICHHBIX KOJIEOAHUN.

HaGmonenue pesonanca.

CB0OOOIHBIE AIIEKTPOMArHUTHBIE KOJIEOAHMS.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
ANEKTPOMArHUTHBIX KOJIEOAHU.

Pe3onanc mnpu mocienoBaTEIbHOM COEIMHEHUHU PE3UCTOpPA, KaTYIIKH
MHIYKTUBHOCTH M KOHJIEHCATOPA.

Mopaenb TMHUM 3JeKTponepeIadHn.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

HccnenoBanue 3aBUCUMOCTU MEpUOAa MalbIX KOJeOaHWM Tpy3a Ha HUTH OT
JUTMHBI HUTH U Macchl Ipy3a.

HccnenoBanne mMepeMEHHOT0 TOKa B LENM W3  TOCJIEA0BATEIbHO
COEIMHEHHBIX KOHJIEHCATOPa, KATYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpomazHumHbsle 60Hbl

MexaHudeckue BOJHBI, yclioBUs pacnpoctpanenus. Ilepuon. CkopocTb
pacnpocTpaHeHusi W JiuHA BOJHBL [lomepeuHble W MPOJOJBbHBIE BOJHBI.
WNuTtepdepenius u nugpaxius MEXaHUIeCKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ pomkocTh 3Byka. Beicota Tona. TemMOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJHBI. Y CIOBUS U3IYUYEHUS JIEKTPOMArHUTHBIX BOJIH.
Bzaumnas opuenrtanust BektopoB E, B, V B anexkrpomarautHoit BonHe. CBoiiCcTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTPa)XEHHUE, MpEIOMIICHUE, MOJspU3alus, AUPpaKius,
uHTepdepennns. CKOpOCTh ANEKTPOMArHUTHBIX BOJIH.

[Mkana >MeKTPOMarHUTHBHIX BOJH. [IpuMeHeHue 3IeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMTIBI paguoCBsI3K U TeneBUAeHUs. Pannonokanms.

DNEKTPOMArHUTHOE 3arpsi3HEHUE OKPY>KAIOIIEH CpeIbl.

TexHnueckue yCTpoicTBA M MNPAKTHUYECKOE INPUMEHEHHE: MY3bIKaJIbHbIC
MHCTPYMEHTHI, YJIbTPa3BYKOBasl AMArHOCTHMKAa B TEXHHKE W MEIULIMHE, pajap,
paauonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-nieyn.

Jlemoncmpayuu

ObpazoBaHue 1 pacpoOCTpaHEHUE MONEPEYHBIX U MPOIOJIBHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKA.

Habmronenune oTpaskeHus ¥ MPETOMIICHUS MEXaHUYECKUX BOJIH.

Hab6monenne natepdepeniny u Audpakiinu MeXaHUIeCKUX BOJTH.

3BYKOBOM PE30HAHC.

Habmronenue cBA3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
4acTOTOU KoJieOaHU.



HccnenoBanue CBOMCTB DJIEKTPOMATHUTHBIX BOJIH: OTpaKeHUe,
MpesioMJIeHUE, NoAsIpu3anus, Iudpakuus, UHTEPPEPEHIIHS.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMonuHEWHOE pacnpoCTpaHEHUE CBETA B
ogHopoaHou cpene. JIyu ceera. ToueuHbIi HICTOYHHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI oTpaxeHus: cBeTa. [locTtpoeHue nzoOpaxeHuil B
TIJIOCKOM 3€pKarie.

[Ipenomiienue cBeta. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOTIOTHBIN MMOKa3aTelb
npenomieHus. IlonHoe BHyTpeHHee oTpakeHue. [IpenenbHblid yroja MOJIHOTO
BHYTPEHHET'0 OTPaKEHUS.

HNucniepcus cBeta. ClioxHBIN cocTaB O6emnoro cBera. L[BeT.

ColOuparomue u pacceuBaromue JuH3bl. ToHkas JuH3a. DokycHoe
paccTosiHUEe W ONTHUYECKas Cujia TOHKOW JMH3BL. [locTpoenue wn3oOpa)keHuil B
coOMparIMx U paccenBaronux JuH3ax. GopMyna TOHKOW JIMH3BL. Y BEIUYCHUE,
JlaBaeMoe€ JIMH30M.

[Ipenensl NPUMEHUMOCTH TEOMETPUIECKON ONTHUKH.

BonnoBas ontuka. WnaTepdepenuuss cBera. KorepeHTHbIE HCTOYHHKHU.
VYcnoBuss HaOMOICHUS MaKCUMyMOB W MHHUMYMOB B HHTEp(EpEeHIIMOHHOMN
KapTHHE OT ABYX CUH(]A3HBIX KOTEPEHTHBIX HCTOUYHUKOB.

Hudpakuusa cseta. JudpakiumoHHas peméTka. YciaoBHe HaOIIOACHUS
[JIABHBIX ~MAaKCUMYMOB TIpU NaJA€HUU MOHOXPOMATHYECKOIO CBETa Ha
TUGpPaKkIUOHHYIO PEIIETKY.

[Tonstpuzanms ceera.

TexHuueckne yCTpoWCTBA U NPAKTUYECKOE MPUMEHEHHE: OYKH, JIyIa,
doToanmapar, NPOSKIMOHHBINA ammapar, MHKPOCKOII, TEJIECKOM, BOJIOKOHHAs
OITHKA, TU(PPAKIIMOHHAS PEIIETKA, TOJISPOUI.

Jlemoncmpayuu

[IpssiMonMHEHOE pacHpOCTPAHEHUE, OTPAKEHHE U MPEIOMIIEHUE CBETA.
OnTudeckue mpuOopBHI.

[TonHoe BHyTpeHHEE OTpakeHne. Moienb CBETOBOAA.

HccnenoBanne cBOWCTB N300paXKEHUH B JIMH3AX.

Mogenn MUKpPOCKOIIa, TeJIeCKOomna.

Ha6monenne naTepdepeHInm CBETA.

Hab6mronenne nudpakiyu ceera.

Ha6monenne nucnepcuu cBera.

[TonyueHue cnekTpa ¢ MOMOMIBIO IPU3MBI.

[TonydeHne criekTpa ¢ MOMOIIBI0 TH(PPAKITMOHHON PEIIETKH.

HaGntonenue nonsipuzanuu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamophwvie pabomwi



N3mepenue nmokasaresns NpeaoMIIEHUS CTEKIIA.
HccnenoBanrie cBOWCTB M300paXKeHUI B JIMH3AX.
HaGmronenue nucnepcuu ceera.

Pasznesn 6. OcHOBBI crIeNMATBHON TEOPUH OTHOCUTEIBHOCTH
['paHnupl  NPUMEHUMOCTHM  KJIACCUYECKOW  MEXaHUKHU. [Toctynater
CIIEHUAJIBHOW TEOPUM OTHOCUTEIBHOCTU: WHBAPUAHTHOCTH MOXYJIS CKOPOCTH
CBETA B BaKyyMe, IPUHLIMI OTHOCUTEJIBHOCTH DWHILITEWHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEIJICHHE BPEMEHM U COKpalICHUE
JUTVHBI.
DOHeprus U UMIYJIbC PEASATUBUCTCKONW YACTHIIBIL.

CBsI3b MaccChI C 3HepFH€ﬁ 1 UMITYJIbCOM pCHHTHBHCTCKOﬁ qaCTHUIBI. 9Hepr1/151
ITOKOA.

Pazgen 7. KBantoBas pusuka
Tema 1. Dnemenmul KBAHM OGO ONMUKU
®otonbl. Dopmyna [lnanka cBs3u sHEpPrun (POTOHA C €r0 YACTOTOM. DHEPrus
¥ UMIyJIbC (HOTOHA.
OtkpeiTue u uccienaoBanue Gororddexra. OnbiTel A. I'. CTosmeroBa. 3aKOHBI

dotoaddexra. YpaBHenue DiHmTerHa s pororddekra. «KpacHas rpaHuUiia
doTorddexra.

JaBnenue ceera. OnwiTel I1. H. JIeGenena.

XUMHYECKOE JICVCTBUE CBETA.

TexHuueckne yCTpoicTBA W MPAKTUYECKOE TMpPUMEHEHHEe: (POTOAIEMEHT,
dboTomaTUMK, COJIHEUHAsi OaTapesi, CBETOIUOI.

Jlemoncmpayuu

®dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM TIJIACTUHOM.

Hccnenoranue 3akoHOB BHeHero ¢hoTo3ddexra.

Cseronuos.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopaa mo paccessHUIO o -4acTHII.
[Inanetapnas mogmens artoma. lloctynmatel bopa. M3nydenume u mnormiomeHue
(GbOTOHOB TpW TMepexojie aroMa C OJHOTO YPOBHS DSHEPrUHM Ha Apyroun. Bumawl
cnekTpoB. CHEKTp YpOBHEN SHEPIUU aToMa BOJOPOA.

BonnoBbie cBoiicTBa yactull. Boausl ne bpoiis. KopnyckyisipHo-BOIHOBOM
Ty aJli3M.

CnoHTaHHOE U BBIHYXJCHHOE U3JIyYCHHUE.

TexHnueckne yCTpOWCTBA M NPAKTHYECKOE NPUMEHEHUE: CHEKTPAIbHBIN
aHau3 (CIEeKTPOCKOM), JIa3ep, KBAHTOBBIA KOMIIBIOTED.



Jlemoncmpayuu

Mogens onbita Pezepdopaa.

Onpenenenue JIMHBI BOJIHBI Ja3epa.

HaGmronenue nuHeiyaThiX COEKTPOB U3ITYUYECHHUS.

Jlazep.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomoi

HaGmonenue nuHevaToro cnekrpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JOKa3bIBAIOIIME CIOKHOCTh CTpOeHHs sapa. OTKpbITHE
paanoaktuBHOCTH.  OmbiTel  Pesdepdopna mo  ompeneneHuto  cocTaBa
paanoakTuBHOro u3nydeHus. CoiictBa anbda-, Oera-, ramma-u3ayyeHUs.
Binsinue painoakTUBHOCTH HA KUBBIE OPTaHU3MBI.

OtkpeiTHEe TpoTOHAa M HeuTpoHa. Hyknmonnas moxens sigpa ['eitzenGepra—
NBanenko. 3apsag sapa. MaccoBoe unciio sjapa. M30Tonsl.

Anbda-pacnan. DIEKTpOHHBIA UM TO3UTPOHHBIM Oerta-pacman. ['amma-
U3JydeHue. 3aKOH PaJMOAKTUBHOrO pacnaja.

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

SnepHble peakuuu. Jlenenue u cUHTE3 A1€p.

Anepnwiii peaktop. Tepmosmepubiii cunTe3. [IpobiieMbl W TEPCHIEKTHUBBHI
AIEPHON SHEPreTUKU. DKOJIOTUYECKHUE ACTIEKThI IAEPHON SHEPTETUKHU.

DneMeHTapHble YacTUlbl. OTKpPBITHE TO3UTPOHA.

Mertonbl HAOJIIOIEHNS ¥ PETUCTPALIUU AIIEMEHTAPHBIX YaCTHII.

dyHaaMeHTaabHbIe B3auMoAeicTBus. EAMHCTBO hrsndeckoit KapTUHBI MUpa.

TexHuueckne ycTpoHCTBa M MPAKTUYECKOE MPUMEHEHHE: JO3UMETpP, Kamepa
Buiibcona, siaepHbIi peakTop, aToMHas 6oMoa.

Jlemoncmpayuu

CuY€TynK HOHU3UPYIOIINUX YACTHL.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

Pa3nen 8. JiieMeHTBHI ACTPOHOMUM U ACTPOPU3UKH

Dtanbl pa3BUTHS acTpoHOMUU. [IpuKkiiagHoe 1 MUPOBO33PEHUECKOE 3HAUCHUE
ACTPOHOMUH.

Bun 3Bé3nmHoro neba. Co3Besnusi, sipKUe 3BE3JbI, TUIAHETHI, UX BHUIMMOE
JIBIDKCHHE.

ConHeunas cucreMa.

Connne. ComHeuHast akTUBHOCTh. McTtounuk sHepruu CosiHIIA M 3BE3.
3BE31bI, NX OCHOBHBIE XAPAKTEPUCTUKHU. JlMarpamMma «CHEKTPAJIbHBIA KJIACC —
CBETHUMOCTB». 3BE3/bl TJIABHOM MOCIEAOBATCIBHOCTH. 3aBHCHMOCTb «Macca —
CBETUMOCTB» JJIsl 3BE3]] TJIAaBHOM IOCIIENOBAaTEIbHOCTH. BHyTpeHHEEe CTpoeHHE



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

Mnuneunsiii Ilyte — Hama ['anaktuka. Ilonoxxenne m nBuxkenue ConHua B
IN'anaktuke. Tunel ranaktuk. Paguoranaktuku u xkBasapsl. YEpHBIE ABIPHL B sApax
rajakTHK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa66sa. Pazberanue ranakTuk.
Teopus bousbiioro B3peiBa. PeaukroBoe nsinydeHue.

Macmtabnas ctpyktypa Beenennoit. Metaranaktuka.

Hepeménnbie npo6iemMbl aCTPOHOMUHU.

Vuenuueckue nabnooenus

HaGmonenusi HeBOOPYKEHHBIM TJ1a30M C UCIOJb30BAHHUEM KOMIBIOTEPHBIX
NPUJIOXKEHUH I ONpe/iesieHus MOJI0KEHUSI HeOEeCHBIX 0ObEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3Aus1 CEBEPHOTO MONYIIAPUS U SIPKUE 3BE3/IBI.

Ha6monenus B Teneckon JIyHsl, mianet, Miieunoro IlyTu.

O6o0maomiee NOBTOPEHNE

Ponb Qu3ukm ©u acTpoHOMHMM B SKOHOMUYECKOH, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M 3THYECKON cdhepax AesTENHHOCTA Ye0BEKa, POJIb U MECTO (HU3UKU
¥ aCTPOHOMHUU B COBPEMEHHOW HAyYHOU KapTUHE MHpA, POJib PU3NUYECKON TEOPHUH
B (GOpMHUpPOBAaHUM TPEJCTAaBICHUNA O (U3MYECKOM KapTUHE MHUPA, MECTO
¢dusznueckoi KapTUHBI MHpa B OOIIEM sy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IIPEACTABIICHUN O IIPUPOLE.

MexnpeaMeTHbIe CBA3H

Nzyuenue kypca ¢usuku 0a3oBoro ypoBHs B 11 kimacce ocyiecTBIsieTCs C
y4ETOM COJAEPXKATEIBHBIX MEXIIPEAMETHBIX CBSI3€M C KypcaMHU MAaT€MaTHKHU,
OMOJIOTMH, XUMHH, Teorpadu ¥ TEXHOJIOTHH.

Meosicnpeomemnvle noHamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAYyYHOTO
MO3HAHUS: SBJICHUE, HAy4HbId (akT, rumores3a, (pusmyeckas BEIMYMHA, 3aKOH,
TEopusl, HaOIIOAEHUE, SKCIEPUMEHT, MOJECINPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuka: pelieHUEe CUCTEMBbl YPAaBHEHUW, TPUTOHOMETPUUYECKUE
(YHKIMH: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXIECTBO, BEKTOPBl M HMX IPOCKUMHU HA OCHU KOOPAMHAT, CIOXKEHHE BEKTOPOB,
MPOU3BOJIHBIE DJEMEHTAPHBIX (YHKIHMM, TPU3HAKA TOJ00MS TPEYroJbHUKOB,
OTIpEJICIICHHE TUIOMIAIN TIIOCKUX (puryp u 00bEéMa Ted.

buonocus: »nexkTpuyeckue SBICHUS B JKUBOW MPHUPOAE, KoJeOaTelbHbBIE
JNBH)KEHUS B )KMBOW MPHUPOJIE, ONTUYECKUE SIBIICHUS B KUBOU NMPUPOAE, EUCTBUE
paanaluy Ha )KUBbIE OPTAHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJICKYJI, KPUCTAJIMYECKasE CTPYKTYpa TBEPABIX
TEN, MEXaHU3Mbl OOpa30BaHUsl KPUCTAINIMYECKOW PEMIETKH, CHEKTPaTbHbIN
aHaJn3.



l'eocpaghusi:  marHUTHBIE TONMIOCA 3€MJIM, 3aJIe)KM MArHUTHBIX — PYI,
(doTochEMKA 3eMHOI MOBEPXHOCTH, MPEACKA3aHUE 3EMIIETPSICEHUIA.

Texnonocua: JMHUMA DJIEKTPOIIEpenad, TIEHEPATOp IIEPEMEHHOIO TOKa,
AIEKTPOABUTATENb, WHAYKIMOHHAS II€4Yb, pPAAAp, PAAUONPUEMHHK, TEIEBU30P,
anteHHa, teiedoH, CBY-meub, NMpOEKIMOHHBIN anmapar, BOJOKOHHAs ONTHKA,
coJiHEeYHas Oarapes.



IINTIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yuebHOro mpeamera «®Pu3nWka» Ha YPOBHE CpeIHEro oOIIeTo
oOpazoBanus (6a30BbI YPOBEHB) JOJKHO OOECIEUUTHh TOCTUKEHUE CIETYIONTUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JINYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIEC PE3YyIbTAThl OCBOCHUS yueOHOro npeamera «Duznkay T0IKHBI
OoTpakaTb T'OTOBHOCTh M CIOCOOHOCTh OOYyYaromIMXcsi PYKOBOJCTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEHW TMO3UIMEH JIMYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAJAUIMOHHBIM IIEHHOCTSIM POCCHUHUCKOTO OOIECTBA, PACIIUPEHUE >XU3HEHHOTO
ONbITa M OMbITA JIEITEIBHOCTH B MPOIIECCE peaan3allid OCHOBHBIX HaIpPaBJICHUU
BOCIUTATEIbHOU IESATEILHOCTH, B TOM YHCJIE B YACTHU:

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

c(hOpMUPOBAHHOCTb IPAXKAAHCKOM MO3UIIMM 00YJaIOIIEeTOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUMUCKOTO OOIIECTBa;

OPUHITHE  TPAJAMIMOHHBIX  OOIIEYEIOBEYECKUX T'yMAaHUCTUYECKUX |
JEMOKPAaTUYECKUX [IEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TIPakITAHCKOIO
o0IIecTBa, y4aCTBOBATh B CAaMOYIIPABIEHUH B 00pa30BaTelIbHON OpraHU3allly;

YMEHHUE B3aUMOJIECTBOBATh C COLMAIBHBIMU UHCTUTYTAMU B COOTBETCTBUU C
uX (QYHKIMSIMU U HA3HAUYCHUEM;

TOTOBHOCTh K TyMaHUTAapHOM U BOJIOHTEPCKOMN AEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHUS

c(hopMHUPOBAaHHOCTH POCCUUCKOM TPaK1aHCKOMN UJICHTUYHOCTH,
MaTpUOTU3MA;

LIEHHOCTHOE OTHOILIEHUE K TOCYJAapCTBEHHBIM CHMBOJAM, JOCTHKEHUIM
POCCHIMCKUX YUEHBIX B 0071aCTH (DU3UKU U TEXHUKHU;

3) TyXOBHO-HPABCTBEHHOI0 BOCTIUTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO TMTOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHWS,
OPHUEHTUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM 4YHCJE B
NESTENBHOCTH YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3cTeTHYeCKOr0 BOCTIUTAHUSI:

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



5) Tpy/10BOT0 BOCIIUTAHUSI:

MHTEPEC K pa3InyHbIM cdepam npodecCHOHANbHOU AEATENbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3MKOM U TEXHUKOH, YMEHHE COBEPIIATh OCO3HAHHBII BHIOOD
Oynymieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIaHBI,

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa30BaHUIO U caMOOOpa30BaHUIO B 00JaCTH
(bU3UKHM HA IPOTS>KEHUU BCEH JKU3HU;

6) 3K0JI0rH4eCKOro BOCIIUTAHUS:

c(OpPMHUPOBAHHOCTh 3SKOJOTUYECKOM KYJIbTYPhl, OCO3HAHHE TJI0OATIBHOIO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IJIAHUPOBAHUE U OCYILECTBIICHUE JCUCTBUM B OKPYKAIOWIEN CPEJC HA OCHOBE
3HAHMS 1leJIeld yCTOMYMBOTO Pa3BUTHS YEI0BEUYECTBA;

pacHIMpeHre OMbITa JeATEeIbHOCTH HKOJIOTMYECKOW HANpaBIeHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUH Mo (QU3UKE;

7) HIEHHOCTH HAYYHOT0 MO3HAHMSI:

c(OpMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (HU3MUECKON HAYKH;

OCO3HAHHME IEHHOCTH HAy4YHOW JIESITeIbHOCTH, TOTOBHOCTh B IpoIiecce
U3y4eHHs]  (UBMKH  OCYHIECTBISATH  NPOEKTHYIO U HCCJEI0BATEIbCKYIO
NEeATENbHOCTh UHINBUAYAIBHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

IMo3HaBaTe/IbHbIE YHUBEPCAJIbHBIE YUeOHbIE IeiiCTBHSA
ba3oBble jornueckue AeMcTBUA:
CaMOCTOSITETLHO ~ (DOPMYJIMPOBaTh W aKTyaJIM3UpOBaTh  mpolieMmy,
paccMarpuBaTh €€ BCECTOPOHHE,
OTIPENICISATh IETH JEeATSIBHOCTH, 3aaBaTh IapaMEeTpbl W KPUTCPUU HX
TOCTHKCHUS,
BBISIBJISITh  3aKOHOMEPHOCTH M TMPOTUBOPEYHS B  paccMaTpHUBAEMBIX
(bu3HUECKUX SIBICHUSX;
pa3pabaThiBaTh IUTAH PEIICHUS MPOOJIEMBI C YUYETOM aHalM3a UMEIOIIUXCS
MaTepHAbHBIX ¥ HEMAaTePUATbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBHI B JIEATEITLHOCTH, OIIEHUBATh COOTBETCTBUE PE3YJIHTATOB
IIEJI5IM, OIICHUBATHh PUCKH TOCEACTBUH JACSTEILHOCTH;
KOOPJMHUPOBATh M  BBIMOJMHATH pabOTy B  YCIOBHSX PEATbHOTO,
BUPTYaJIILHOTO 1 KOMOMHUPOBAHHOTO B3aWMOJICHCTBUS;
pa3BHBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.
Bba3oBble ucciienoBaTeibcKue AeiCTBUSA:
BJIQ/ICTh HAYYHON TEPMHUHOJIOTHEH, KIIIOUCBHIMA TOHSITHSIMU W METOJAMHU
bu3nYecKol HAyKH;



BJIJIETh HABBIKAMH Y4E€OHO-HCCIIEOBATEIbCKON M MPOCKTHON JEATEIbHOCTH
B 00y1acTh (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIbHOMY MOUCKY
METOJIOB pEIICHHS 3alad (U3NYECKOTO COJACP)KAHUS, MPUMEHEHHIO Pa3INIHBIX
METO/IOB TTO3HAHUS;

BIAJIETh BHJAMHU JIEATEIBHOCTH IO TMOJYYCHHUIO HOBOTO 3HAHUS, €ro
WHTEpIpETaluy, MpPeoO0pa3OoBaHUI0 W TPHUMEHEHUIO B PA3NIUYHBIX Y4eOHBIX
CUTYallUsX, B TOM YKCJIE IPU CO3/IJaHUU YYE€OHBIX MPOECKTOB B 00JaCTH (PU3HKHU;

BBISIBIIATH IPUYMHHO-CIICJACTBEHHBIE CBSI3W W aKTyaJH3UpOBaTh 3ajady,
BBIJIBUTaTh THIOTE3y €€ pEIIeHHs, HaXOAWTh apryMEHTHI JJIs JI0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTPhl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TMOJYYCHHBIE B XOJE peUIeHHs 3a7add pe3yJbTaThl,
KPUTHYECKU OIIEHWBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (HOPMYIHPOBATH COOCTBEHHBIC 3aJauyd B 00pa30BaTEIbHOMN
JESITEILHOCTH, B TOM YHCJIC IPU U3yYEeHUHU (U3HKH,

JaBaTh OIICHKY HOBBIM CHUTYAIIHsIM, OIICHHBATh MPHOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCHUTh 3HAHUS 10 (HU3WKE B MPAKTHUYECKYIO 00JIacTh
KHU3HEICITCITLHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTel;

BBIJIBUraTh HOBBIE UJIEH, NIpeJiaraTb OpUTrMHAIBHBIE TOIXO0/bl U PELLICHUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, OIYCKAIOLINE albTEPHATUBHBIC PELICHMUS.

PabGora ¢ undgopmanmeii:

BJIJIETh HABBIKAMU MOJyYEHUS MHPOpMAIMKU (PU3MUECKOIO COAEpKAaHUS U3
UCTOYHHMKOB PAa3HbIX THUIIOB, CaMOCTOSTEIbHO OCYILECTBISATh IIOWCK, aHaJIM3,
CUCTEMAaTH3allMI0 M HUHTEPIpEeTalnio MHPOPMAlUMU pPa3IMYHBIX BUIOB U (opm
HpEeCTaBIICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;

UCTOJb30BaTh  CpeACTBa HMH(POPMALMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUNA B PEIICHUH KOTHUTHUBHBIX, KOMMYHUKAaTHUBHBIX U OPTaHU3ALMOHHBIX
3a1a9 ¢ COOJIOJICHHEM TpeOOBaHUN DProHOMHUKH, TEXHUKH O€301acHOCTH,
TUTUEHBI, PECcypcocOEpeKeHus, MPaBOBBIX U  ATHUYECKUX HOPM, HOPM
nH()OPMAITMOHHON 0€30MaCHOCTH;

CO3/1aBaTh TEKCTHl (U3UYECKOTO COACpKaHHUS B pa3IMYHBIX (opmarax ¢
yu€TOM Ha3zHAYeHUS MHPOPMAIMH U LEIEeBON ayIUTOPUH, BEIOMpas ONTHUMAIBHYIO
dopmy mpencTaBiIeHUs U BU3YyaTU3aIiH.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:
OCYILIECTBIIATH OOIIIEHHE Ha YPOKaX (DU3KUKHU U BO BHEYPOUHOU JIEITEIIbHOCTH;
pacro3HaBaTh MNPEANOCHUIKM  KOH(MIUKTHBIX CUTyalldd ©  CMsT4ath
KOH(JIMKTHI;



Pa3BEPHYTO M JIOTUYHO M3JIAraTb CBOK TOYKY 3PEHUS C HUCIIOJIb30BAHUEM
SI3BIKOBBIX CPE/ICTB;

[IOHUMAaTbh U MUCIIOJIB30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIWBUIAYAIBHOU
paboThI;

BbIOMpATh TEMATUKy M METOJIbl COBMECTHBIX JEHUCTBUUA C Y4YETOM OOIIHX
MHTEPECOB U BO3MOKHOCTEN KaXXOI'0 YECHA KOJUUICKTUBA,

IIPUHAMATh  L€Id  COBMECTHOM  ACATENIbHOCTH, OpPraHU30BbIBATHL U
KOOPJAMHUPOBATH JEUCTBUA II0 €€ JOCTMIKEHUIO: COCTABJATH IUIAH JEHCTBUM,
pacnpenensiTh poid ¢ YYETOM MHEHUH YYaCTHUKOB, OOCYXIaTh pE3yJbTaThbl
COBMECTHOM paboThI;

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

npejjaraTb HOBBIE IIPOEKTHI, OLICHMBATh HJEU C MO3ULUU HOBU3HHI,
OPUTMHAJIBHOCTH, IPAKTUYECKOU 3HAYMMOCTH;

OCYILECTBIIATh TO3UTUBHOE CTPATErMYECKOE TMOBEICHUE B Pa3JIMYHBIX
CUTYalUsX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

PeryisiTUBHBIE YHUBEpPCcAJIbHbIE yUeOHbIe TeHCTBHS
Camoopranusanus:

CaMOCTOSITEJILHO OCYIIECTBIISITh MO3HABATENbHYIO NIEATENLHOCTh B 00JIacTU
GU3MKH W acCTPOHOMUH, BBISBISATH MPOOJEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIE 3a]1a4H;

CaMOCTOSITEJIbHO COCTAaBIIATh IUIAH PEIICHHS] PACUETHBIX M KAaYECTBEHHBIX
3a/1ay, TUTaH BBIMOJTHEHHS TPAKTUYECKON pabOThl C YYETOM UMEIOITUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPENIOYTCHUN;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacHIMpATH paMKH Y4eOHOTO MIpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

nenaTh OCO3HAHHBIM BBIOOp, apryMEeHTHpPOBaTh e€ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEIICHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (OPMUPOBAHUIO M TPOSIBICHHUIO OSPYIUIUA B 00JacTH
($u3HUKHU, TOCTOSTHHO TOBBIIIATH CBOW 00Pa30BaATEIBHBIA U KYIbTYPHBIN YPOBEHB.

CaMOKOHTPOJIb, SMOLIMOHAJIbHbIH HHTEJJIEKT:

JaBaTh OLICHKY HOBBIM CUTYyallUsiIM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJIQJICTh  HABBIKAMU  IO3HABATEIBHOW  PEQIIEKCMU  KAaK  OCO3HAHHS
COBEpIIAEMbIX JCHCTBUA M MBICIUTENbHBIX MPOLECCOB, HX pE3yJIbTaTOB U
OCHOBaAHUI;

WCIIOJIb30BaTh NMPUEMBI peieKCUu IJis OLICHKU CUTYallH, BHIOOpa BEPHOTO
pelieHus;



YMETh OILICHUBAaTh PUCKM U CBOCBPEMEHHO MNPUHUMATh PEIICHUS MO0 HX
CHUKECHUIO;

MPUHUMATh MOTHBBI M apryMEHTbl JPYTrUX NpPU aHaldu3e pe3yabTaToB
JeSITEIbHOCTH;

NpUHUMATh ce0s1, TOHMMAas CBOM HEJOCTATKU U JOCTOUHCTBA,;

NpUHUMATh MOTHBBI M apryMEHTHl JAPYTUX TMpPU aHAIU3e pPe3yIbTaToOB
JeSITEIbHOCTH;

PU3HABATh CBOE MPABO U MPABO JPYTUX HA OUITUOKH.

B mpouecce nocTUKEHUST TUYHOCTHBIX PE3yJIbTATOB OCBOCHHS MPOTrPaAMMBI
no ¢u3MKe M1 YPOBHS cpeaHero oOmero oOpa3oBaHUsi y OOyYaromuxcs
COBEpPILIECHCTBYETCS AMOIMOHAILHBIN MHTEIIJICKT, peIoIararnmi
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMs, BKIIOYAIOIICTO CIIOCOOHOCTh IIOHUMATh CBOE AIMOIIMOHAIBHOC
COCTOSIHUE, BUJIETh HAIlPaBJICHUs Pa3BUTUSI COOCTBEHHOUN SMOIIMOHAIBLHON c(ephl,
OBITh YBEpEHHBIM B cele;

CaMOpETyJIMPOBaHMS, BKJIIOYAIOIIETO CAMOKOHTPOJb, YMEHHWE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJICHHE, CIOCOOHOCTh aJanTUPOBATBCA K
AMOIMOHATBLHBIM U3MEHEHUSIM U TIPOSIBIISATh THOKOCTDH, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEN MOTHBAIUMH, BKIIIOYAIOMIEH CTPEMJICHUE K JOCTHKEHUIO LEIN U
yCIexy, ONTUMM3M, HHUIIUATUBHOCTh, YMEHHE JEHCTBOBAaTb HUCXOJS M3 CBOUX
BO3MO>KHOCTEH;

SMIATHH, BKIOYAIONIEH CITOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSHUE
JIPYTUX, YYUTBIBATH €ro TMpPH OCYIIECTBICHUU OOIIEHUs, CIIOCOOHOCTh K
COYYBCTBHIO U CONIEPEIKUBAHHUIO;

COITMAIbHBIX HABBIKOB, BKJIIOYAIOIINX CIIOCOOHOCTh BBICTPAUBATh OTHOIIICHUS
C APYTUMU JIOJIbMH, 3a00TUTHCS, MPOSBIIATH HHTEPEC U pa3pernaTh KOH(PIMKTHI.

HPEAMETHBIE PE3YJIBTATDBI

K konmy oOyuenuss B 10 kiacce mpeamMeTHbIe pe3ylbTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh HAa TMPHUMEpPAX pOJib U MecTo (Ppu3uku B (HOPMUPOBAHHUH
COBPEMEHHOM HAay4YHOM KApTUHBI MHUpPAa, B PA3BUTUHA COBPEMEHHOW TEXHHUKH U
TE€XHOJIOTHH, B MPAKTUYECKON NEATEIbHOCTH JIOJIEM;

YUUTHIBATh TPAHUIBl TPUMEHECHHS W3YYEHHBIX (PU3NUECKHX MOJEICH:
MaTepHalibHasi TOYKa, MHEpIMaIbHas CUCTeMa OTCuéTa, a0CONIOTHO TBEPIOE TETO,
WJICAIBHBIN Ta3, MOACIHN CTPOCHHMS Ta30B, )KUAKOCTEN W TBEPABIX TEJ, TOYECYHBIN
ANEKTPUUYECKUI 3aps]l IPU pelieHUU PU3NUECKUX 3a]1ay;

pacro3HaBaTh (pU3NUECKUe SIBJICHUS (IIPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJSIPHO-KUHETHYECKOU TEOPUU CTPOCHUS BEUIECTBA U



ANEKTPOJAMHAMUKHU:  PABHOMEPHOE U  PABHOYCKOPEHHOE  MPSIMOJIMHEHHOE
JBIKEHHE, CBOOOJHOE TAJEHUE Tel, JBMXKEHUE 10 OKPY>KHOCTHU, HWHEPIUs,
B3auMojiericTBue Tel, nudy3usi, OpOYHOBCKOE JIBHKEHHUE, CTPOCHUE >KUIAKOCTEH
1 TBEPJIBIX TEJI, U3MEHEHUE 00bEMA TEJ MPU HarpeBaHUM (OXJIaXKIACHUH), TEIIIOBOE
paBHOBECHUE, WCIApEHHE, KOHICHCAIMs, TUIABJICHUE, KPUCTAJUIU3AIUsS, KUIEHUE,
BJIYKHOCTb BO3/1yXa, OBBIIICHUE JIaBJICHUS ra3a MPU €ro HarpeBaHUM B 3aKPHITOM
cocylie, CBsI3b MEXKAY I[apaMeTpaMH COCTOSIHMSI Ta3a B  HM30IpoIleccax,
AIEKTpU3AIUs TeJl, B3aUMOJCHCTBUE 3aPsI0B;

OMUCHIBATh MEXaHUYECKOE [IBIXKCHUE, UCIOIb3ysd (U3UYECKUE BEITUYUHBI:
KOOpJIMHATa, MyTh, IMEpPEeMEIIeHUEe, CKOPOCTh, YCKOpPEHHE, Macca Tela, Cuia,
UMITYJIbC Te€Ja, KUHETHYECKasl YHEPTUsi, MOTCHI[MAIbHAs dHEPTUs, MeXaHU4YeCcKasl
paboTa, MexXaHWYECKass MOIINHOCTh, NPU ONHCAaHUU TMPABWIBHO TPAKTOBATh
(bU3UYECKU CMBICI HCMOJB3YEMbIX BEJIMYMH, MX OO0OO3HAYEHUS W CIUHUIIBI,
HAXOJUTh (POPMYJIBI, CBSA3BIBAIOIIUE JAHHYIO (DU3NYECKYIO BEIUYUHY C JPYTUMH
BEJTMYMHAMH;

OTHUCHIBATh H3YyYCHHBIC TEIUIOBBIC CBOMCTBA TEJI U TEIUIOBBIC SIBICHUA,
UCTIONB3ysl (U3MYECKHE BEJIWYUHBI: JaBJICHUE Tras3a, TeMmIeparypa, CpeIHss
KMHETHUYECKasi SHEPTUsl XaOTUYECKOTO JABMIXKEHMSI MOJICKYJI, CpeIHEKBaIpaTHIHAS
CKOPOCTb MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHsS JHEprusi, pabora rasa,
KO3 (UIIMEHT TOJIE3HOTO JIEWCTBUA TEIJIOBOTO JBUTATENs; TMPU OMHCAHUU
NPaBWIBHO TPAKTOBaTh (PU3UUYECKU CMBICH HCMONB3YEMbIX BEIHMYHMH, UX
00O3HAaUeHUsI W CAWHMIBI, HAXOAUTh (OPMYJBbI, CBS3bIBAIOIIME JaHHYIO
(Gu3MYECKYI0 BEIMUYUHY C IPYTUMU BETUYNHAM;

OMUCHIBATh U3YUCHHBIEC JIEKTPUUYECKHE CBOMCTBA BELIECTBA U AJIEKTPUUECKUE
ABJIeHUS (TIPOIECCHI), UCTIONB3Ys (PU3MUYEeCKUe BEIUYMHBI: IJICKTPUUECKUMA 3aps/l,
ANEKTPUUYECKOE MOJIE, HANPSKEHHOCTh MOJIS, TOTEHIMAJ, PAa3HOCTh MOTEHIMAIOB;
IpU OINWCAaHWW TPABUIBHO TPAKTOBATh (DUIUYECKUN CMBICT HCIOIB3YEMbIX
BEITMYMH, WX OOO3HAYEHUS W EIMHUIIBI; yKa3bIBaTh (POPMYIIbI, CBS3BIBAIOIIHE
TaHHYI0 (U3UYECKYIO BEIMUUHY C IPYTUMH BEIIMUYNHAMU;

aHANMM3UPOBATh (PU3MUYECKUE TPOIIECCHl U SIBICHUS, UCTONB3ys (pu3mueckue
3aKOHBI W MIPUHIMUIIBL: 3aKOH BceMupHoro Tsarotenus, |, 11 u Il 3akonst HeroToHa,
3aKOH COXPaHEHUs MEXaHMYECKON DSHEpPruu, 3aKOH COXPAHEHUS UMITYJbCa,
MPUHLHUIT CYNEPINO3UIUN CHUJI, MPHUHIMI PABHONPABHUS HHEPUUAIBHBIX CHCTEM
OTCU€Ta, MOJIEKYJISIPHO-KUHETUYECKYI0 TEOPUIO CTPOCHHS BEILECTBA, TI'a30BbIC
3aKOHBI, CBSI3b CPEAHEN KMHETUYECKOW SHEPIUU TEIJIOBOTO JABUKEHHSI MOJIEKYI C
a0COIOTHOM TeMIlepaTypoi, MEePBbI 3aKOH TEPMOJMHAMHUKH, 3aKOH COXPAaHCHUS
ANEKTPUYECKOro 3apsiia, 3akoH KyloHa, mpu 3TOM pas3inyaTh CIIOBECHYIO
GOpMyYyITHUPOBKY 3aKOHA, €T0 MaTeMaTH4YE€CKOE BbIpaK€HHWE U YCJIOBUsS (IpaHUIBI,
00J1acTH) MPUMEHUMOCTH;



OOBSICHSITh OCHOBHBIC TMPUHIUIBI  JACHCTBHUS MallliH, NpUOOPOB U
TEXHUYECKUX YCTPOMCTB; paszinyaTh YCJIOBHUS UX 0€30MacHOTO HUCIOJIH30BAHUS B
MMOBCETHEBHOM KHU3HU;

BBITIOJIHSITh JKCIIEPUMEHTBHI TI0 HCCIEIOBAHUIO (U3UYECKUX SIBICHUN W
MPOIIECCOB C HCIMOJB30BAaHUEM MPSIMBIX U KOCBEHHBIX HU3MEPEHUM, MPU STOM
dbopmynupoBaTh mpoOJeMy/3agady W TUNOTE3y Y4eOHOTO OSKCIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 MPEJIOKEHHOTO O0OpYyAOBaHHUS, MPOBOJIUTH OMbBIT U
(dbopMyIHUpPOBATH BHIBOIBI;

OCYIIECTBJISITh MPSIMbIE U KOCBEHHbIC M3MEPEHUS (PU3UUECKUX BEJIMYMH, MPU
ATOM BBIOMpPATH ONTUMAJLHBIA CIOCOO M3MEPEHMS M MCIOJIb30BaTh H3BECTHBIC
METO/bI OIEHKHU MOTPEUTHOCTEN U3MEPEHUI;

UCCIEJIOBAaTh  3aBUCUMOCTH  MEXIY  (U3UMYECKUMH  BEJIUYMHAMH  C
UCIIOJIb30BAHUEM TIPSIMBIX HM3MEPEHUM, MPU ITOM KOHCTPYUPOBATH YCTAHOBKY,
¢dbuKCUpoOBaTh PE3yIbTAThl TOJYUYEHHOW 3aBUCUMOCTH (DU3UUYECKUX BEJIUYUH B
BU/JIe TaOIUI] U TPaUKOB, JIeJIaTh BHIBOJIBI IO pe3yJIbTaTaM UCCIEI0BAHNS,

co0JIro1aTh MpaBmwia 0E30MacHOro Tpyjaa MpU MPOBEJACHUU UCCICAOBAHUN B
paMKax ydeOHOTO DOKCIIEpUMEHTa, Y4eOHO-UCCIEOBATEILCKOM U MPOEKTHOMU
JESATeTbHOCTH C MCTOJIb30BAHHEM H3MEPHUTEIBHBIX YCTPOUCTB M J1aOOPATOPHOTO
000py1I0BaHMS;

pemiath pacy€THbIE 3a7adyd C SIBHO 3aJaHHOM (U3MUECKOW MOJEINbIO,
UCTIOJIB3Ys (PM3MUECKHE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJN3a YCJIOBUA 3aJa4H
BbIOMpaATh (HU3MUECKYIO MOJIENb, BBIACIATh (PU3NYECKUE BETUYUHBI U (POPMYIIBI,
HEOoOXOoUMBbIE ISl €€ pellieHus, MPOBOJAUTh PACUETHl U OLIEHUBATh PEATBHOCTD
MOJIYYEHHOT'O 3HAYCHUS (PU3UYECKON BETUUNHBL;

pelaTh KaYeCTBEHHbBIE 3a/1a4i: BBICTPAUBATh JIOTUYECKH HEMPOTUBOPEUUBYIO
LEMOYKY pacCyKIECHU C OMOpON Ha HM3yYEHHBIE 3aKOHbBI, 3aKOHOMEPHOCTH U
bu3nvecKue SBICHUS;

UCIIONIb30BaTh ~ MPU  PEIIEHWH  y4eOHBIX  3a7a4  COBPEMEHHBIC
WH(OPMAITMOHHBIE TEXHOJOTUH /IS TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIINH
U TIPE/ICTaBIICHUS Y4eOHOW U HAyIHO-TIOMYJISPHOW MHGPOpPMAIINU, TTOTYYEHHON U3
Pa3TUYHBIX HICTOYHUKOB, KpUTUYECKU aHATTU3UPOBATH TOTy4aeMyt0 HHPOPMAIIUIO;

IPUBOJUTH MPUMEPHI BKIAJa POCCUUCKUX U 3apyOeKHBIX YUEHBIX -(DU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHE IPOILIECCOB OKPYXKAIOIIEr0 MHpa, B Pa3BUTHE
TEXHUKHU U TEXHOJOTHIA;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHUS MO (U3WKE B MOBCETHEBHOUN >KU3HU
U1si obecrieyeHus: 0€30MacHOCTH MPU OOpaIllEHUH C TPUOOpPAMHU M TEXHHUYECKUMU
YCTpPOMCTBAMHU, JJISI COXPAHEHHUS 3I0POBbS U COOJIOJICHHUS] HOPM 3KOJOTHMYECKOTO
MOBEJICHUS B OKPYKAIOIIEH CPEJE;



paboTaTh B Tpymme C BBHIMOJIHEHWEM pPA3IUYHBIX COLMUATBHBIX POJICH,
IUTAHUPOBaTh pPabOTy TPYyNMbl, pPAlMOHAIBHO pacHpeAeNiaTh OOS3aHHOCTH W
IUTAHUPOBATDH JIEATEIBHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJIeKBATHO OIICHUBATH
BKJIaJ] K&KJIOTO M3 YYaCTHUKOB I'PYIIIBI B PEIICHNE PacCMaTPUBAEMOM MPOOIEMBI.

K xonmy oOyuenuss B 11 kJjacce mnpeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JTOJDKHBI OTPAXKaTh CHOPMHUPOBAHHOCTD y O0YJAIOIINXCS YMEHUI:

J€MOHCTPUPOBATh HAa MPUMEpPax PoOib U MeCTO (U3UKH B (HOPMUPOBAHUU
COBPEMECHHOM HAay4YyHOM KAapTUHbI MHUpPa, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUW, B MPAKTHYECKOW MEATEIHHOCTH JIIOJIEH, IEIOCTHOCTh U E€AMHCTBO
du3ndecKoil KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMCHCHHS W3YYEHHBIX (U3NUECKHX MOJICIICH:
TOYECYHBIN AIEKTPUUYCCKUH 3apsl, Tyd CBETA, TOYCUHBIH UCTOYHHUK CBETa, SiACpHAs
MOJIelb aTOMa, HYKJIOHHAsh MOJIENIb aTOMHOTO spa MpH PEUIeHUH (HU3UIECKUX
3ajay;

pacmno3HaBaTh (pu3nUecKkue sBIEHUsS (TPOIECChl) U OOBSICHATH X Ha OCHOBE
3aKOHOB JJICKTPOJAMHAMUKH W KBAHTOBOW (PU3WKH: DIIEKTPUYECKAsi TPOBOJANMOCTD,
TETUIOBOE, CBETOBOE, XMMHUYECKOE, MarHUTHOE JICUCTBUS TOKAa, B3aUMOJICHCTBUE
MarHWTOB, OJEKTPOMArHWTHAs WHIYKIMS, JCWCTBUE MArHUTHOTO TIOJNS Ha
NPOBOAHUK C TOKOM W JBWXKYIIUUCA 3apsifl, DJIEKTPOMArHUTHBIE KoOJIeOaHUS U
BOJIHBI, MPSIMOJUHEHHOE PACIpPOCTPAHEHHE CBETA, OTPAKEHUE, MpeIOMIICHHE,
uHTepdepenuns, Audpakuuds W MOJSpU3alMsi  CBETa, JUCIIEPCUS  CBETA,
dboToanekTpuueckuii 3pdexT (pororddekT), cBeTOBOE NaBlieHNE, BOZHUKHOBEHHE
JUHENYAaTOro CHEeKTpa aToMa BOJOpPOAa, €CTeCTBEHHass W HCKYCCTBEHHAs
PaANOaKTHBHOCT;

OMKCHIBATh W3YYCHHBIC CBOMCTBA BEIIeCTBA (IJIEKTPUUYECKHE, MarHUTHBIE,
ONTUYECKHE,  DIEKTPUYECKYI0  MPOBOAUMOCTb  pa3IUYHBIX  Ccped) |
AIEKTPOMArHUTHBIC SIBICHUSI (MPOIECCHI), HCHONB3Ys (U3MUECKHE BEITUYUHBI:
AIIEKTPUYECKHUM 3apsii, CHJa TOKA, AJIEKTPUUYECKOE HAIPSHKEHHE, JICKTPUUYECKOE
COIIPOTUBJICHHE, PAa3HOCTh MOTEHLHMAJIOB, AJIEKTPOJABIKYIAs CHia, paboTa TOKa,
WHIYKIUST MarHUTHOTO TMOJsI, cuia Awmrepa, cuia JlopeHia, WHIYKTHBHOCTH
KaTyIIK{, SHEPTUs 3JIEKTPUUECKOr0 M MAarHWTHOrO TMOJeH, Mepuoa U YacToTa
KonebaHuil B KojeOaTeabHOM KOHTYpe, 3apsd]l U cuja TOoKa B IIpolecce
TapMOHMYECKUX OJEKTPOMArHUTHBIX KojeOaHu#, (QOKYCHOE pacCTOSHUE W
ONTHUYECKAs] CWJia JIMH3BI, TPU OMHCAHWHM TPABUIHLHO TPAKTOBATh (HU3HUECKUI
CMBICIT HCIIONB3YEMBIX BEITUYMH, HMX OOO3HAYCHHWs] W CIAMHUIIBI, YKa3bIBaTh
GopMynbl, CBSI3bIBAIONIME JaHHYIO (U3MYECKYI0 BEIWYUHY C JPYTUMHU
BEITUYMHAMU;

ONKCHIBATh HW3YYCHHBIC KBAHTOBBIC SIBICHUS U TPOLECCHI, HUCIOIB3Ys
(du3nuecKkre BEIMYUHBI: CKOPOCTh JJEKTPOMATHUTHBIX BOJH, JJWHA BOJHBI U



4acTOTa CBETA, SHEPTUsl U UMITYJIbC (DOTOHA, MEPUOJ MOTypacnana, YHEPTus CBA3U
aTOMHBIX SIZIEp, NPU ONUCAHUM TMPABUIBHO TPAKTOBaTh (PU3UUYECKUNU CMBICIH
WCIOJIb3YEMbIX BEJIUYUH, UX OO0O3HAYEHUS] U EIUHHUIIBI, YKa3bIBaTh (hOPMYIIHI,
CBS3bIBAIOIINE JaHHYI0 (U3UYECKYIO BEIMYMHY C JPYTMMH BEJIMYUHAMU,
BBIYUCIISTh 3HaUeHUE (PU3NUYECKONM BEJIMUUHBI,

aHANM3UPOBATH (PU3MYECKUE MPOLIECCHl U SIBJIEHUS, UCHOJB3Yys (pusmyeckue
3aKOHBI ¥ NMPUHLUIBL: 3aKOH OMa, 3aKOHBI ITOCJIEI0BATEIBHOIO U MAPAJIIETBHOTO
COCOMHEHUS IPOBOJHUKOB, 3aKOH J[xoynsa—JleHna, 3aKOH JJIEKTPOMArHUTHOU
WHJIYKIUY, 3aKOH MPSIMOJIMHEWMHOTO pAacIpOCTPAHEHUS! CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETa, ypaBHeHUe OiHIUTeHa ans gororddexra,
3aKOH COXPAaHEHHUS JHEPruH, 3aKOH COXPAHEHUS HMMIIYJIbCA, 3aKOH COXPaHEHHUs
AIEKTPUYECKOTO 3apsja, 3aKOH COXPAaHEHHUS MacCOBOrO 4HMcia, MOocTynarsl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pasiinyaTh CJIOBECHYIO (hOPMYIUPOBKY
3aKOHA, €ro MaTEeMaTHYEeCKOE BBIPAXKEHUWE W YCIOBUA (TpaHMIlbl, 00JIACTH)
PUMEHUMOCTH;

ONpeAesiTh HAMPABJICHUE BEKTOPA UHAYKIIMM MAarHUTHOTO MOJIA MTPOBOJHUKA
C TOKOM, cuiibl Amriepa u cuisl JIopeHiia;

CTPOUTh U OIMCHIBATh H300paKEHHE, CO3[1aBAEMOE IUJIOCKUM 3€pKajioM,
TOHKOM JIUH30M;

BBITMIOJHATh OKCHEPUMEHTHI IO HCCIEJOBAHUIO (PU3HUECKUX SBICHUH U
IIPOLIECCOB C HCIOJIb30BAHMEM IIPSMBIX U KOCBEHHBIX WM3MEPEHHUI: IIPU ITOM
dopmynupoBaTh mpoOiemMy/3ajady W TUNOTE3y YYEOHOrOo SKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEMJIORKEHHOTO OOOPYIOBaHUS, IMPOBOJUTH OMNBIT H
(bopMynHpOBaTH BHIBOBL

OCYIIECTBIISITH MPSMbIE U KOCBEHHbIC U3MEPEHUs (PU3NYECKUX BEIMUYWH, TPU
ATOM BBIOMPATH ONTHUMAIBHBIN CMOCOO M3MEPEHUS M HCIOJIb30BaTh HM3BECTHBIC
METO/IbI OLIEHKH MOTPEIIHOCTEH N3MEPEHUN;

UCCJIEIOBATh 3aBUCUMOCTH (PU3WYECKUX BEIUYHH C HCIOIH30BAHUEM
OPSAMBIX HM3MEPEHHI: MPU OSTOM KOHCTPYHPOBATh YCTAaHOBKY, (DUKCHPOBATH
PE3yNbTATHl MOJYYEHHON 3aBHCHUMOCTH (PU3MUECKUX BEIMYMH B BHUJE TaOIUIl U
rpaduKoB, IeIaTh BEIBOABI MO pe3yIbTaTaM MUCCIICI0BaHMUS;

coOmoaTh mpaBuiia 0€30MaCHOTO TPyAa MPHU MPOBEACHUHM WCCICIOBAHUNA B
pamMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIEIOBATENbCKON W TIPOSKTHOU
JESTENHHOCTH C WCIIONB30BAHUEM HM3MEPHUTENBHBIX YCTPOWCTB U JTaOOPATOPHOTO
000pyTI0BaHMS;

pemath pacy€THblE 3aJayd C SBHO 33aJaHHOM (DU3UYECKOW MOJIEIbIO,
UCIIONIb3YS (PM3MYECKHE 3aKOHBI U TIPUHIIUTIBI, HA OCHOBE aHaJN3a YCJIOBUS 3aa4u
BBIOMpaTh (DPU3NYECKYI0 MOJEINb, BBIACIATh (U3NYECKUE BEIUYUHBI U (HOPMYIIBI,



HeoOXouMble NIl €€ PElIeHHs, TPOBOAUTH PacdE€Thl M OLEHUBATH PEATbHOCTh
MOJIYYEHHOI'0 3HAYCHUs (PU3HUECKON BEJTUYMHBI,

pelaTh KaYeCTBEHHBIE 3a1a4l: BBICTPAUBATH JIOTUYECKU HEIIPOTUBOPEUUBYIO
LIENIOYKY PpACCYKICHUU C OIOPOM Ha HU3YYEHHBIE 3aKOHBbI, 3aKOHOMEPHOCTU H
buzndecKue sIBICHUS;

UCIIOJIb30BaTh ~ MpPU  pEIIEHUH  y4yeOHBIX  3aJa4  COBPEMEHHBIE
MH(OPMAIMOHHbIE TEXHOJOTUM JJIs MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALIUU
U TMIpeACTaBlIeHUd Y4eOHON W Hay4YHO-TIOMYJSIPHOM MH(POpPMALIUU, MMOITYYEHHOU U3
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKU aHATTU3UPOBATh MOTy4aeMyt0 HHPOpMaIUIO;

OOBSACHATh MPUHIUOBI JCHCTBUS MAalIUH, NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, pa3nuyaTh yCIOBUS UX O€30MAaCHOTO MCIOJIb30BaHUS B MOBCEIHEBHOM
KU3HU;

IPUBOJUTH MPUMEPHI BKIAAa POCCUUCKUX U 3apyOekKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IMPOIIECCOB OKPYXAIOUIEIO0 MHUpPA, B pa3BUTHE
TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHMS MO (PU3UKE B MOBCEAHEBHOM KU3HU
Uit o0ecrieyeHus: 0€30MacHOCTH MpU OOpaIIeHUH ¢ TPUOOpPaMH M TEXHUYECKUMHU
yCTPOIMCTBaMU, ISl COXPAHEHUS 37I0POBBSl M COOJIOJECHUS HOPM HKOJIOTHYECKOTO
IIOBEJCHUS B OKPYKAIOLIEN Cpee;

paboTatb B TpyNIE C BBHIMOJIHEHWEM pA3IMYHBIX COLHAJIBHBIX pOJIEH,
IUIaHUPOBaTh pPAa0OTy TPYMNMbl, PaLUOHAIBHO paclpeAessiTe OOA3aHHOCTH MU
IUIAHUPOBATh JEATEIIBHOCTh B HECTAHJAPTHBIX CUTyalUsAX, aJIeKBaTHO OLICHUBATH
BKJIa/1 K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEILIEHUE paccMaTpUBAeMOM IPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
MPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
Pazgen 1. ®PU3UKA U METO/IbI HAYYHOTI'O ITIO3HAHUSA
bubmmoreka [{OK
1.1 ) 2
FISHICA T METOJRT HAYAHOTO HOSHAHMA https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kuiemariica > https://m.edso0.ru/7f41bf72
bu6mmoreka [IOK
22 Aluraica ! https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
2.3 3 6 1 1
GO COXPATICHEN B MEXAHHKE https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUHAMHUKA
OCHOBBI MOJIEKYJIIPHO-KUHETUYECKON bubnuoreka [IOK
3.1 9 1
TEOpUHU https://m.edso0.ru/7f41bf72
bubmuoreka [JOK
3.2 10 1
OCHOBBI TEpMOHHAMHKH https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 bubnuorexa [IOK
' @Da30BbIe IEPEXOIBI https://m.edsoo.ru/7f41bf72



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

Hroro no pazneny

24

Paznea 4. QJIEKTPOJAUHAMUKA

bubmmoreka [{OK
4.1 3 10
fleKTpocTatiia https://m.edsoo.ru/7f41bf72
49 [TocTosiHHBIN 2neKTpudYecKuid TOK. TOku B 12 bubnuorexa [JOK
' Pa3IMYHBIX Cpefax https://m.edso0.ru/7f41bf72
Hroro no pazgeny 22
PeszepBHoe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

11 KVIACC

KosnuuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paznea 1. DJIEKTPOJINHAMUKA
11 MarnuTHO€ 1oJie. DIeKTpOMarHuTHAast 11 1 3 bubnuoreka [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHBI
21 MexaHn4ecKHe U JIEKTPOMArHuTHBIE 9 1 bubmuotexa [JOK
' KoJIe0aHus https://m.edso0.ru/7f41c97¢c
MexaHn4eCcKUe U JIEKTPOMArHUTHBIC bubnuoreka [IOK
2.2 5) 1
BOJIHBI https://m.edsoo.ru/7f41c97c
2.3 Onruka 10 3 bubmorera [IOK
https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 24

Pasgen 3. OCHOBBI CIHEIIMAJIbHOM TEOPUU OTHOCUTEJBHOCTH

31 OcCHOBBI crieManbHON TEOPUHU 4 1 bubnnoreka [JOK
' OTHOCHUTEJILHOCTH https://m.edso0.ru/7f41c97c
Utoro no pazneny 4
Pasznen 4. KBAHTOBASI ®U3UKA
. bubnuoreka [IOK
4.1 DJIEeMEHThI KBaHTOBOW OTITUKH 6 htts://m.edso0.ru/7f41c97c
4.2 Crpoenue atoma 4 bubmuoreka [JOK



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

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

4.3 ATOMHOE SAPO

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny

15

Paznen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHTHl aCTPOHOMHUHU U aCTPOPU3UKU 7 Et?riﬂ;l ;fsgsig r(3II§f41c97c
Hroro no pazneny 7
Paznen 6. OGOBLIAIOIIEE IOBTOPEHUE

6.1 OGoobmraroriee MOBTOPEHHE 4 ft?rfsnllj ;f(;;ig r(lj/I;f41097c
Hroro mo pazgeny 4
PezepBHoe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68



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

IHOYPOYHOE IIVTAHUPOBAHHUE

10 KUIIACC
KoanuecTBo yacoB DJIeKTPOHHBbIE O6opynoBanne
Ne Mara uugpoBbie LHEeHTpa
n/n Tewa ypoxa Bcero Komrpoarmrie | Ipaxririecikue HU3yYeHUs! oﬁl?aEOBaTeanble «Toqll)ca
padoThI padoTsbI pecypest pocTa»
®dusnka — Hayka o ONeKTpOHHBIE
1 npupoje. Hayunsie 1 bubnuotexa [JOK TaOmuIBl |
METO/IbI TO3HAHUS https://m.edsoo.ru/ff0c32e2 | mIaKaTsl.
OKPYXAIOIIEero MUpa
Ponb u mecto pusuku DIIEKTPOHHBIE
B (JOpMHUPOBAHUU TaOMHIBI |
5 COBPEMEHHOUN HAY4YHOU 1 bubnuoreka [JOK IIJIAKaThI.
KapTUHBI MUpa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOMN
NEeITENbHOCTH JIIOIEN
Mexannueckoe DJIEKTPOHHBIE
JBUKEHHUE. Tabmuubpl |
OTHOCUTENBHOCTD IIJIaKaThI.
3 MEXaHUYECKOTO 1 Bubamorexa [JOK
https://m.edsoo.ru/ff0c3508
JBUKEHHUSL.
Ilepememnienue,
CKOPOCTb, YCKOPEHUE
PaBHOMEpHOE DNEeKTpOHHBIE
4 MIPSIMOJINHENHOE 1 bubmorexa LIOK TabIMUbl U
https://m.edsoo.ru/ff0c3620
JBUKEHUE TJIaKaThI.
5 PaBHOyCKOpeHHOE 1 bubnmoreka [JOK DNEeKTPOHHBIE
MPSMOJIMHEUHOE https://m.edsoo.ru/ff0c372e | TaOIHIbI Hu



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e

JIBUKEHUE JIaKaTHhI.
CBoboaHOE MajeHue. DJEeKTPOHHBIE
6 Yckopenue bubmorexa HOK TaOMUIBl |
https://m.edsoo.ru/ff0c39cc
cBOOOTHOTO TaICHUS TUTAKaTHI.
KpuBosmHelinoe ONEeKTPOHHBIE
; JBYOKCHHE. [IBIOKEHHE bubmuoreka [IOK TabmuIel  H
MaTepUaIbHON TOUKH https://m.edsoo.ru/ff0c3ada | mIaKaTsl.
10 OKPYXHOCTH
[IpuHnmn ONeKTpOHHBIE
OTHOCHTEILHOCTH TaOMHIBl |
lanunes. TJIaKaThI.
5 VHepuianbHbIe bubnuoreka [IOK
https://m.edsoo.ru/ff0c3be8
CHUCTEMBI OTCUETa.
[TepBriit 3aK0H
HeroTona
Macca tena. Cuia. DJIEKTPOHHBIE
[TpuHun TaOJINIIBI u
9 CYIIEPIIO3UIUHU CHIL. bubnuorexa [JOK IIJIaKaThI.
Bropou 3akon https://m.edsoo.ru/ff0c3be8
Hrrorona mis
MaTepuaIbHOU TOUKU
Tperun 3akoH DNEeKTpOHHBIE
10 Herorona mis Eubmorexa HOK TaOJIULIBI u
https://m.edsoo.ru/ff0c3be8
MaTepuaIbHbIX TOUEK IJIaKaThI.
3aKOH BCEMHPHOTO DNEeKTpOHHBIE
taroteHus. Cumna TabMUUbl |
bu6mmoreka [JOK
11 TsoxecTH. [lepBas IUTaKaThl.

KOCMHYECKas
CKOPOCTb

https://m.edsoo.ru/ff0c3d00



https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00

12

Cuna ynpyroctu.
3axoH ['yka. Bec Tena

bubmuoreka [IOK
https://m.edsoo.ru/ff0c3el8

13

Cuna tpeHus.
KoadduumenT tperns.
Cuia conpoTUBIICHUS
MIpH JBMKEHUH TEJa B
KHUJIKOCTH WJIH Ta3e

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c3f76

ONEeKTPOHHBIE
TaOJIULIBI u
IIJIAKaThI.

14

[TocrynarensHoe 1
BpalaTeIbHOe
IBMKEHHE a0COTIOTHO
TBEPAOIO Tena.
MowmeHnT cunsl. [Inedo
CHUJIBIL. Y CIOBUSA
paBHOBECHS TBEPAOTO
Tena

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c41a6

ONeKTpOHHBIE
TaOJIUIIEI 51
IJIaKaThl.

15

Nmnynec
MaTepuaibHON TOYKH,
CUCTEMBbI
MaTepHUaIbHBIX TOYCK.
Nmnynec cuibl. 3akoH
COXpaHEHHUS
HMITYJIbCA.
PeakTuBHOE ABIKEHUE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c43d6

DJIEKTPOHHBIE
TaOJIUIIBI u
IUIAKaThI.

16

Pabora u MouHOCTH
cwibl. Kunetnueckas
SHEPrUs
MaTepHaNtbHOW TOUKH.
Teopema 06
M3MEHEHUH

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4502

DNEeKTPOHHBIE
TaOJIULIBI u
TTaKaThl.



https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

KUHETUYECKOW

SHEPTUU
IloTeHmanpHas DJIEeKTPOHHBIE
SHEPTHS. TaOMUIBl |
IloTeHmanbHas IUIAKAThI.
SHEPTHUsl YIPYro

17 nehopMUPOBAHHOU bubmorexa HOK

https://m.edsoo.ru/ffOc461a

MPY>KUHBL.
ITorennmanbpHas
SHEPrHUsl Tejia BOIU3u
MOBEPXHOCTH 3EMJIN
TloTennumansHEIE 1 DJIEKTPOHHBIE
HENOTEHIUAJIbHEIC TaOJIUIIBI i
cuibl. CBsI3b pabOTHI IUTAKaTEL.
HEITOTESHITNAIBHBIX CUJI

18 C U3MCHCHUEM bubnuorexa [JOK
MEXaHUIECKOH https://m.edsoo.ru/ff0c478c
SHEPIUU CUCTEMBI TEl.
3aKOH COXpaHEHUsI
MEXaHHYEeCKOU
SHEpPruu
JlaGopaTtopHas pabota DJIEKTPOHHBIE
«HccnenoBanue CBA3N TaOJIHIIBI "
paboTHI CHITBI C IUTAKaTEl.

19 H3MEHEHHEM [Hudposas
MEXaHUYECKOM naboparopus
SHEPrUM Teja Ha no Qusuke,
MIpUMepe PACTSHKEHUS HOYTOYK C
PE3HHOBOTO JKI'yTa» MIPOrpaMHBIM



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c

o0ecreueHuem

«HyJlab».
Kontponsnas pabora
10 TEMeE
20 «Kunemaruka. bu6mmoreka [IOK
JlnaHamuka. 3aKOHBI https://m.edsoo.ru/ff0c4b74
COXpaHEHUS B
MEXaHUKE
OcHOBHBIE TOJIOKEHUS ONeKTpOHHBIE
MOJIEKYJISPHO- TaOMHIBI |
21 KHHETHYECKOH TCOpHUH. bubnmorera LHOK ITaKaThl.
https://m.edsoo.ru/ffOc4dc2
bpoyHoBckoe
nsuxenue. Audpdysus
XapakTtep ABMKECHUS U DJIEKTPOHHBIE
B3aUMOJCICTBUSA Tabmuupl U
99 YaCTHI] BELIECTBA. IIJIaKaThI.
Monenu ctpoeHust
ra3oB, KUAKOCTEH U
TBEPJBIX TEN
NutepaktuBHas
Macca Monexyi. Tabnuua
23 KonnuecTtBo Menpeneena.
BEILIECTBA. DNEeKTpOHHBIE
[TocrosinHas ABoraapo Tabmuubpl |
IJIaKaThI.
TemoBoe paBHOBECHE. DNEeKTPOHHBIE
24 Temneparypa u e€ TabIUIBl U
n3mepenue. [lkana TJIaKaThI.

temneparyp Llenscus



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

Wneanpueiii ra3 B

ONEeKTPOHHBIE

25 MKT. OcHoBHOE bubnmorera [TOK TaOIUIIBL u
https://m.edsoo.ru/ffOc4fde
ypaBaenue MKT TUTAKATHI.
AbcomoTHas ONEeKTPOHHBIE
TEeMIIepaTypa Kak Mepa TaOMUIBl |
cpeaHen TJIaKaThl.
26 KHHETHYECKOH bubmmoreka [{OK
SHEPTHUH JIBUKECHHUS https://m.edsoo.ru/ff0c511e
MOJIEKYJI. YpaBHEHHE
MenneneeBa-
Kitaneiipona
97 3akoH JlanpToHA. ?;f;ﬁ;HHHi
I"a30BbIE 3aKOHBI
TaKaThl.
DJIEKTPOHHBIE
Tabmuupl U
JlaGopaTtopnast pabota TJIaKaThI.
«HccnenoBanue Hudposas
08 3aBUCHUMOCTHU MEXTY naboparopust
rnapameTpamu o gusuke,
COCTOSIHUS HOYTOYK C
Pa3peKEHHOTO Ta3ay MIPOrPAMHBIM
obecrieyeHreM
«HyJIab».
N3omnpoueccr B DJIEeKTPOHHbBIE
29 UJCAIBHOM Ta3e U X bubnuoreka [IOK TabIMUbl U
rpagpuueckoe https://m.edsoo.ru/ff0c570e | makaTsl.
IpeJCTaBIeHNE
30 BuyTpeHHss sHEprus bubnuorexa [IOK DJEKTpOHHBIE



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e

TEPMOJMHAMHYECCKOU https://m.eds00.ru/ff0c5952 | TabauLbI u
CUCTEMBI U CIIOCOOBI TJIaKaThl.
€€ U3MECHCHUSL.
KomnmuecTBo TEIIOTHI
u pabora. BHyTpenHss
SHEPTUst
O0JHOATOMHOTO
HJIeaJTbHOTO Ta3a
ONeKTpOHHBIE
31 Buael Tenonepenaun bubnmorexa LOK TaOJINIIBI u
https://m.edsoo.ru/ff0c5c36
TIJIaKaThl.
VnenbHasa DJIEKTPOHHBIE
TETII0EMKOCTh TaOIUIIBI u
32 BEILECTBA. bubnmnoreka LIOK IJTaKaThl.
KonundecTBo TEMIOTHI https://m.edsoo.ru/ff0c5c36
MIpH TEeIIonepeaaye.
AmabaTHBIN MpoIecc
[TepBriit 3ak0H DJIEKTPOHHBIE
33 TEPMOJIMHAMUKH U €r0 bu6mmoreka [JOK TaOIULIBI u
MPUMEHEHHUE K https://m.edsoo.ru/ffOc5efc TJIaKaThl.
H30IIpoIeccam
Heob6parumocTth DNEeKTPOHHBIC
34 IPOLIECCOB B IPUPOAE. bu6mmoreka [JOK TaOIULIBI H
Bropoii 3akoH https://m.edsoo.ru/ff0c6230 | makaThbI.
TEPMOAMHAMHUKHU
IIpuHIIMI IEMCTBUS U DNEKTPOHHEIC
35 KIIEII[ ;[ennl([)Boﬁ bubmorexa [IOK Ta6JII/III_:BI u
https://m.edsoo.ru/ff0c600a
MAIITUHBI TIJIAKaThI.
36 ukn Kapho u ero DJEKTpOHHBIE



https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a

KII TaOIUIIBL u
JIaKaTHhI.
DKOJIOTHYECKHE DJIEeKTPOHHBIE
37 poOIeMBI TaOMUIBl |
TEIJIOHEPTeTUKU TJIaKaTHhI.
WNHTrepakTuBHas
O6o0maromuii ypok Tabnua
38 «MounekynsipHas bubnuotexa [JOK Menneneena.
¢uzuka. OCHOBBI https://m.edso0.ru/ff0c6938 | OnexkTpoHHbIE
TEPMOAMHAMHUKI TaOMHIBI |
TJIaKaTHhI.
KouTtponsHas padora
1o TENe Butmorexa LIOK
39 «Mouexysipias https://m.edsoo.ru/ff0c6a50
¢usuka. OCHOBBI
TEPMOIUHAMUKI
[TapooOpazoBanue u DJIEKTPOHHBIE
40 KOHJIEHCALIUS. Eubmorexa HOK TaOJIULIBI u
https://m.edsoo.ru/ff0c63b6
Hcnapenue u xunexHue ITaKaThl.
DJIEKTPOHHBIE
TaOJIULIBI u
IJTaKaThl.
AOcoroTHas 1 Hudposas
41 OTHOCHUTEIbHAs bubnunoreka [JOK naboparopus
BIIQXKHOCTB BO3/yXa. https://m.edsoo.ru/ff0c64d8 | no ¢usuke
Hacsiennsii nap (matumk
BIIQYKHOCTH),
HOYTOYK ¢

POTrpaMHBIM



https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8

obecrieyueHueM
«HyJlab».

TBépnoe Teno.
Kpucramnmueckue u

ONEeKTPOHHBIE
TaOJIULIBI u

amopdHEIe Tena. TUTAKaTHI.
42 AHU30TpOIUS CBOUCTB bubnuorexa [JOK
Kpucramios. Kunkue https://m.edsoo.ru/ff0c65f0
KpUCTaJUTHI.
CoBpeMeHHbIe
MaTePHAITBI
[InaBnenue u DJIEKTPOHHBIE
KpHUCTaJUTH3ALIHSL. TaOJINIIBI Hu
43 VY nenpHadg Temiora bubmmorexa LOK [LIAKaThl
https://m.edsoo.ru/ff0c6708 ’
IUIaBJICHHA.
CyOmumariust
DJIEKTPOHHBIE
YpaBHEHUE TEMIIOBOTO bubnuoreka [IOK
44 TaOJIUIIBI u
Oamanca https://m.edsoo.ru/ff0c6820
IUIAKaThI.
DIeKTpu3anus Tell. DJIEKTPOHHBIE
ONIEKTPUYECKUHN 3aPsiI. TaOJIULIBI u
45 JlBa BI/II),Z[a ’ bubnmorexa [IOK IUIAKaThI
https://m.edsoo.ru/ffOcébcc ’
ANEKTPUUECKUX
3apsIoB
[IpoBogHUKH, DNEeKTPOHHBIC
JUDJICKTPUKHU U TaOJIHIIBI H
46 MOJIYTIPOBOIHUKH. bu6mmoreka [JOK IJIaKaThI.
3aKOH COXPaHEHHUs https://m.edsoo.ru/ff0c6bcc
ANEKTPUUECKOTO

3apsiaa



https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc

Bzaumonencreue
3aps/10B. 3aKOH

bubmuoreka [IOK

ONEeKTPOHHBIE
TaOIUIIBL u

47
Kynona. Toueunbt’ https://m.edsoo.ru/ffOc6ced4 | mmakaThl.
BIEKTPUYECKUU 3apsil
Hanpsixénnocts ONEeKTPOHHBIE
AIEKTPUUECKOTO TTOJISL. TaOMUIBl |
[IpuHnmn IIJIAKaThI.
48 N — bubnuorexa [JOK
YHep . https://m.edsoo.ru/ff0c6df2
ANEKTPUUECKUX TOJIEH.
Jluaun
HANPSKEHHOCTH
PaGora cun ONeKTPOHHBIE
BIEKTPOCTATHYECKOTO TaOMHIBl |
49 nois. [lorermman bubmorexa LOK TUIAKaThI
' ’ https://m.edsoo.ru/ffoc6f00 '
Pasnocth
MOTEHIINAJIOB
[IpoBonHMKY U DJIEKTPOHHBIE
TMDIIEKTPUKH B Tabmuubpl |
50 EKTPOCTATUYECKOM bu6mmnorexa LIOK IJTAKaThl.
ToJIE. https://m.edsoo.ru/ff0c7018
JusnexkTpuueckas
MIPOHUIIAEMOCTb
. DNEeKTpOHHBIE
DIEKTPOEMKOCTb. bubnuoreka [JOK
51 TaOJIULIBI u
Konpnencarop https://m.edsoo.ru/ff0c7126
ITaKaThl.
DNEeKTPOEMKOCTh OJEKTpOHHBIE
59 IIJIOCKOTO bubnuorexa [IOK TabIUIBl U
KOHJIEHCATOpa. https://m.edsoo.ru/ff0c72c0 | mIaKaThl.

3Hepr1/m 3apSAKCHHOTO



https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

KOHJICHCATOPa

ONEeKTPOHHBIE
TaOIUIIBL u

TJIaKaTHhI.
JlaboparopHas paboTa [udposas
53 "Usmepenue nabopaTtopust
JNEKTPOEMKOCTH 1o gusuke,
KOHJIeHcaTopa" HOYTOYK C
MPOTPAMHBIM
obecrieyeHreM
«HyJla6».
[IpuHnun nencTeus u DJIEKTPOHHBIE
MIPUMEHEHHE TaOMHIBl |
KOHJICHCATOPOB, TaKaThl.
KOIHUPOBAIILHOTO
54 ammapara, CTpyHHOTO
MpUHTEpA.
DneKTpocTaTuuecKas
3almTa. 3a3eMJICHHE
ANEKTpONIpUOOPOB
DIIEKTPUYECKUI TOK, DJIEKTPOHHBIE
YCIIOBUS €ro Tabmuupl |
CYIIECTBOBAHHSL. ITaKaThl.
[TocTosiHHBI TOK.
55 Cuna Toka.
Hanpsoxenue.
ConpoTHuBieHHE.

3akon Oma mis
y4acTKa [enu




56

ITocnemoBarennHOE,
rapajieNbHOE,
CMEIIaHHOE
COCIMHCHHUE
IIPOBOAHHKOB.
Jlaboparopuas paboTa
«3yuenue
CMEIIaHHOTO
COCAUHCHUA
PE3UCTOPOBY

0.5

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c74f0

ONEeKTPOHHBIE
TaOIUIIBL u
[UIAKATHI.

57

Pa6ora u moutHOCTH
ANEKTPUYECKOTO TOKA.
3akoH /xoynsa-Jlenna

bu6moreka [IOK
https://m.edsoo.ru/ff0c7838

DIIEKTPOHHBIE
TaOJIUIIBI 51
IUIAKAaThI.

58

3axoH Oma g
TTOJTHOM (3aMKHYTOM)
AJIEKTPUYECKOM LIeTH.
KopoTkoe 3ambikanue.
JlaGopaTtopHnas pabota
«3mepenue D1C
HCTOYHHKA TOKA U €T0
BHYTPEHHETO
COTIPOTHUBIICHUS

0.5

bu6moreka [IOK
https://m.edsoo.ru/ff0c7ae0

DJIEKTPOHHBIE
TaOJIUIIBI u
IUIAKAaThI.

59

PesepBHbIil ypok.
KonTtponsHas padorta
o TeMe
"DOnexkTpoauHamuka /
Bceepocculickas
MpoBepoyHas paboTa

bubmuoreka [JOK
https://m.edsoo.ru/ff0c8c56

DNEeKTPOHHBIE
TaOJIULIBI u
IJTaKaThl.

60

Oo6o06maromuit ypok

bu6mmoreka [JOK

DJEKTpOHHBIE



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c8c56

«QNEKTPOAUHAMUKAY /

https://m.edsoo.ru/ff0c88be

TaOJIULIBI u

Bcepocculickas ILJIAKaThI.
poBepoYHas pabora
OneKTpoHHas ONEeKTPOHHBIE
MIPOBOIUMOCTD TaOMUIBl |
TBEPABIX METAILIOB. ILTAKaThl.
61 3aBUCHUMOCTH
COTIPOTHUBIICHUS
METaJJIOB OT
TeMIEePaTypHI.
CBepXnpoBOAUMOCTh
DIIEKTPUYECKHUH TOK B DJIEKTPOHHBIE
62 Bakyyme. CBOUCTBa TaOMMIBI |
AIIEKTPOHHBIX ITYYKOB TaKaThl.
[TonynpoBoAHUKH, UX DJIEKTPOHHBIE
coOcTBEeHHas U Tabmuupl U
MpUMecHas ITaKaThl.
63 MPOBOJIUMOCTb. bubnuorexa [JOK
CsowuctBa p—Nn- https://m.edsoo.ru/ff0c84ae
nepexo/a.
[TonynpoBoAHUKOBBIE
MPUOOPHI
DNEeKTpUYECKUU TOK B DJIEeKTPOHHbBIE
pacTBopax u Tabmuubpl |
pacrmiiaBax ITaKaThl.
64 NIEKTPOJIUTOB. Bubmmorexa LIOK
https://m.edsoo.ru/ff0c82ba
DNEeKTpOIUTHYECKas
JMCCOLIAAIUS.

OneKTpoan3



https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba

65

DNEeKTPUUYECKUH TOK B
rasax.
CaMOCTOSITENbLHBIN U
HECaMOCTOSTSIbHBIN
pa3psa. MosHus.
IIna3ma

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c84ae

ONEeKTPOHHBIE
TaOIUIIBL u
[UIAKATHI.

66

DNEeKTPUUIECKUE
puoOoOpsl U
YCTPOMCTBA U UX
MPaKTUYECKOE
npuMeHenue. [IpaBuia
TEXHUKH
0e30MacHOCTH

bubmmoreka [{OK
https://m.edsoo.ru/ff0c86fc

ONeKTpOHHBIE
TaOJIUIIEI 51
IJIAKaThI.

67

KonTtponbHas padoTa
0 TeMe
«NEKTpOCTATHKA.
[TocTosiHHBIM
ANEKTPUYECKHI TOK.
Toxu B pa3nu4HbIX
cpenax»

bu6moreka [IOK
https://m.edsoo.ru/ff0c8a8a

68

PesepBHbIil ypok.
Oo6o06maromuit ypok
o temaM 10 kiacca

bubmuoreka [JOK
https://m.edsoo.ru/ffOc8f6c

DJIEKTPOHHBIE
TaOJIULIBI u
ITaKaThl.

OBIIEE KOJIMYECTBO
YACOB II10 ITPOTPAMME

68



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8f6c

11 KVIACC

KosmuecTBo yacos DJIEeKTPOHHbIE Oo0opynoBanue
Ne Jarta uupposbie LHEeHTpa
n/n Tewa ypora Bcero Konrpoabuvie | Hpaxrireckie HU3yYeHHUs oﬁ[t)l;l;onaTeanble «Toq[:ca
padoThI padoTsbI pecypest pocTa»
[TocTosTHHBIE MarHUTBI ONeKTpOHHBIE
U UX B3aUMO/ICIICTBHE. Tabmuupl U
MaruuTHoe noue. 1 bubmorexa [IOK TTaKATBI.
Bekrop marHuTHON https://m.edsoo.ru/ff0c9778
UHAYKIUU. JInHIM
MarHUTHON WMHIYKITUU
MaruauTHO€E TI0J1e DJIEKTPOHHBIE
MIPOBOJTHUKA C TOKOM. Tabmuupl U
OmneIT Dpcrena. 1 bubmorexa LOK IUIAKaThl.
. https://m.edsoo.ru/ff0c98fe
Bsaumoneticteue
MIPOBOJHUKOB C TOKOM
DJIEKTPOHHBIE
Tabmuubpl |
ITaKaThl.
JlaGopaTtopHnas pabota Hudposas
«H3yuenue 1 1 bubnuorexa [IOK nabopaTopust
MAarHuTHOTO TOJIS https://m.edsoo.ru/ff0c98fe | 1o pusuke,
KaTYILIKA C TOKOM» HOYTOYK C
MIPOrPAMHBIM
obecrieueHHEM
«HyJIa6».
JlelicTBrie MArHUTHOTO 1 1 bubnuorexa [IOK DJEKTpOHHBIE
T10JIs1 Ha IPOBOJIHUK C https://m.edsoo.ru/ff0c9acO TaOIULIBI u



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0

tokoM. Cuiia Amrepa.
JlaboparopHas paboTa
«HccnegoBanue
JICUCTBUS
MMOCTOSTHHOTO MarHuTa
Ha PaMKy C TOKOM)

IJIaKaThl.

JleficTBME MarHUTHOTO
MOJI HA IBHOKYITYIOCS

ONeKTpOHHBIE
TaOJIUIIEI 51

3apsHKEHHYIO YaCTHI] Bubnmorexa [IOK TUTaKaThI
P Yio v https://m.edsoo.ru/ff0c9df4 ’
Cuna Jlopenra.
Pa6oTa cunel Jlopeniia
DneKTpOMarHuTHas DJIEKTPOHHBIE

naayknus. [Torok

TaOIAIIBI u

BEKTOPA MarHUTHOM TJIaKaThl.
uaaykiuu. J1C
WHAYKIWHU. 3aKOH
AJIEKTPOMAarHUTHO M
unaykuu dapanes
DJIEKTPOHHBIE
TaOIULIBI u
IJIaKaThl.
JlaGopaTtopHnas pabota
Hudposas
«HccnegoBanne
ABICHIS bu6mmoreka [JOK nabopaTopus
. https://m.edsoo.ru/ff0cal50 | 1o ¢pusuke,
AIEKTPOMArHUTHOU
HOYTOYK C
WHIYKIIA»
MPOTPAMHBIM
obecrieueHuEM
«HyJIab6».
NHAYKTUBHOCTD. bu6mmoreka [JOK DNEeKTPOHHBIE



https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150

SBnenune
camouHaykuuu. J1C
CaMOMHJIyKIIUH.
DHeprusi MarHuTHOTO
I10JISI KaTYILKH C
TOKOM.
DNEeKTPOMarHuTHOE
rnose

https://m.edsoo.ru/ff0ca600

TaOJIULIBI u
ILUIAKATHL.

Texanueckue
YCTPOMCTBA U UX
MPUMEHEHHUE:
MOCTOSHHBIC MarHHUTEIL,
AJIEKTPOMAarHUThI,
3JIEKTPOJIBUTATENb,
YCKOPHUTEIHN
3JIEMEHTapHBIX
YacTHII,
WHAYKIIMOHHAS MeYb

ONeKTpOHHBIE
TaOJIUIIEI 51
MJIaKaThI.

10

O6o0maromuii ypok
«MaruuTHOE€ T10JI€.
DneKTpoMarHuTHas
WHTYKIIHS

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

DJIEKTPOHHBIE
TaOJIULIBI u
ITaKaThl.

11

KonTtponsHas padorta
o reme «MarHuTHoe
ToJie.
DneKTpOMarHuTHas
WHTYKIIHS

bubnuoreka [JOK
https://m.edsoo.ru/ff0cad58

12

CBoOoaubie
MEXaHUYECKUE

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcaf06

DJEKTpOHHBIE
TaOIULIBI u



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

KoJieOaHusl.
I'apmonunueckue
KoJIeOaHusI.
YpaBHeHue
FapMOHHYECKHUX
KoJIeOaHUH.
[IpeBpamienue
SHEPTHH

IJIaKaThl.

JlabopaTtopHnas pabota

ONeKTpOHHBIE
TaOJIUIIEI 51

[UIAKATHI.
«HccaenoBanue

Hudposas
3aBUCHMOCTH TIEpHO/Ia

. naboparopust
13 MaJIbIX KoJeOaHuii

no gusuke,
rpy3a Ha HUTH OT

HOYTOYK C
JUIMHBI HUTH U MacChl

MIPOTrpaMHBIM
rpy3a»

obecrieyeHueM

«HyJIa6».
KonebaTenpbHbIH DJIEKTPOHHBIE
KOHTYp. CBOOOTHBIE TaOJIULIBI u
AJIEKTPOMArHUTHBIC ILTAKaTEL.
KoJie0aHus B
HAearIbHOM

bubmuoreka [JOK
14 KoJIe0aTeIbHOM

KOHTYpE. AHaJOTHs
MEX]y
MEXaHUYECKUMHU U
3JIEKTPOMArHUTHBIMU
KoJIe0aHUAMU

https://m.edsoo.ru/ff0ch820



https://m.edsoo.ru/ff0cb820

15

®opmyna ToMcoHa.
3aKOH COXpaHEHUs
OHCPTHYHU B UACAIIBHOM
KoJIe0aTeIbHOM
KOHTYypE

bu6mmoreka [IOK
https://m.edsoo.ru/ffOch9c4

ONEeKTPOHHBIE
TaOIUIIBL u
[UIAKATHI.

16

[IpencraBnenue o
3aTyXarlux
KOJIeOaHUsX.
BrinyX1eHHBIE
MeXaHUYeCKue
kosebanus. Pezonanc.
BriHyX1eHHBIE
AIIEKTPOMArHUTHBIE
KojeOaHus

bubmmoreka [{OK
https://m.edsoo.ru/ff0cbb86

ONEeKTPOHHBIE
TaOJIUIIBI 51
IJIAKaThI.

17

[TepeMeHHBIN TOK.
CunyconaabHbIN
MePEMEHHBIN TOK.
MomHoCTh
MePEMEHHOTO TOKa.
AMIUTUTYIHOE U
JICUCTBYIOIIEE
3HAYE€HUE CHIIBI TOKA U
HaIpsHKEHUS

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcbd34

DJIEKTPOHHBIE
TaOJIUIIBI u
IUIAKAaThI.

18

Tpancdopmatop.
IIpousBojcTBoO,
nepeaaya u
norpebiaeHue
AIEKTPUUECKON
SHEPTUU

DNEeKTpOHHBIE
TaOJIULIBI u
TUTaKaThl.



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34

19

YerpolicTBo U
MPAaKTUYECKOE
MIPUMEHEHHE
3JIEKTPUYECKOTO
3BOHKA, FeHEpaTopa
IIEPEMEHHOTO TOKa,
JIMHUHA
3JIEeKTpoIepenay

bu6mmoreka [{OK
https://m.edsoo.ru/ff0cc324

ONEeKTPOHHBIE
TaOIUIIBL u
[UIAKATHI.

20

DKOJIOTHYECKHE PUCKU
IIpU MPOU3BOJICTBE
AIIEKTPOIHEPIUH.
KynbTypa
HCIOJIb30BAHUS
AJIEKTPOIHEPIHH B
HOBCEIHEBHON KU3HU

ONeKTpOHHBIE
TaOJIUIIEI 51
MJIaKaThI.

21

Mexanuueckue
BOJIHBI, YCIIOBHS
pacpoCTpaHEHHUs.
[Tepuoa. CxkopocThb
pacpoCTpaHEeHHUs U
JUIMHA BOJIHBI.
Ilontepeunsie u
MIPO/I0JIbHBIE BOJIHBI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cca54

DJIEKTPOHHBIE
TaOJIUIIBI u
IUIAKaThl.

22

3Byk. CKOpOCTb 3ByKa.
I'poMKoOCTB 3BYKa.
Bricota Tona. TemOp

3ByKa

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

DNEeKTpOHHBIE
TaOJIULIBI u
TUTaKaThl.

23

QHCKTpOMaFHI/ITHLIC
BOJIHBI, UX CBONCTBA U

bu6mmoreka [JOK
https://m.edsoo.ru/ffOccfe0

DJEKTpOHHBIE
TaOIULIBI u



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0

ckopocts. [Ikana ILJIAKaThI.
OJICKTPOMAIrHUTHBIX

BOJIH

[TpunIUIIEI DJIEeKTPOHHBIE

PamroCBsI3U U

TaOJIULIBI u

24 TEJICBUJICHUS. TJIaKaTHhI.
PasButue cpeacrs
cBs3u. Pagmonokanus
o5 KonTtponsHas pabora bubnuorexa [JOK
«Kosiebanus 1 BOJTHBI https://m.edsoo.ru/ff0cc6f8
[IpssMmonmHeEHOE DJIEKTPOHHBIE
pacrnpocTpaHeHue TaOMHIBl |
26 CBETa B OJTHOPOJIHOM bu6moreka [IOK IJTaKaThl.
cpene. Toueunblid https://m.edsoo.ru/ff0cd350
HUCTOYHHK cBeTa. JIyu
cBeTa
OtpaxxeHue cBera. DJIEKTPOHHBIE
3aKOHBI OTPAXKEHUS Tabmuubpl |
27 ceera. [locTtpoeHue bubmorexa HOK TJIaKaTHhI.
. https://m.edsoo.ru/ff0cd4e0
M300pakKeHUH B
IJIOCKOM 3epKajie
[Ipenomnenue cBera. DNEeKTpOHHBIE
[TonHoe BHYTpeHHEE Tabmuubpl |
08 OTpPaKEHUE. bubnuorexa [IOK IIJIaKaThI.
[IpenenbHbIA yron https://m.edsoo.ru/ff0cd7{6
MOJIHOTO BHYTPEHHETO
OTpPaKEHUS
29 JlaboparopHas paboTa bubnmoreka [JOK DNEeKTPOHHBIE

«M3mepenue

https://m.edsoo.ru/ff0cd67a

TaOIULIBI u



https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a

IIOKa3aTciid
IPpCIOMIICHUSA CTCKIIA»

IUTaKATBI.
[udposas
naboparopust
1o gusuke,
HOYTOYK C
IPOTPaMHBIM
obecrieyeHreM
«HyJla6».

JInnzsl. IHocTpoenue
M300paxxeHUil B INH3E.

bu6moreka [IOK

ONeKTpOHHBIE
TaOJIUIIEI 51

30 dopwyxa Torkoit https://m.edsoo.ru/ffOcddle TAATbL

JIMH3EL. YBEJIHUCHNE

JINH3BI
DJIEKTPOHHBIE
TaOIUIIBI u
TJIaKaThl.

JlaGopaTtopnas pabota Hudposast

31 «HccnegoBanne nabopaTopus

CBOMCTB M300pakeHU I o GpusmKe,

B JIMH3aX» HOYTOYK C
MIPOrpaMHBIM
obecrieueHuEM
«HyJIab».

Jlucniepcus cera. DNEeKTPOHHBIC

CJI0KHBIN COCTaB TaOJIULIBI u

39 Oenoro ceera. LIBer. IJIaKaThI.

JlaGoparopHas paboTa
«Habmogenue
JMCTIEPCUU CBETa»



https://m.edsoo.ru/ff0cdd1e

WnTepdepenmus
cera. udpaxums

bu6mmoreka [IOK

ONEeKTPOHHBIE
TaOIUIIBL u

33 ;FI:;:'MHHOHHM https://m.edsoo.ru/ffoced22 | o eon

perérka

[Tonepeynocts ONEeKTPOHHBIE
34 CBETOBEIX BOJIH. bubnmorexa [TOK TaOJIUIIBI u

TonApHsamus csera https://m.edsoo.ru/ff0cf02e TAKATEL

Ontruueckue mpudopbl DIIeKTPOHHBIE

1 YCTPOUCTBA U TaOMUIBl |
35 YCIIOBHUS UX TTaKaThl.

0e30ImacHOTO

MIPUMEHEHHUSI

I'panubr DJIEKTPOHHBIE

MIPUMEHUMOCTH TaOaUIOBl |
36 KJIACCUYECKOU bubnuorexa [IOK IJ1aKaThl.

Mexanuku. [locTynaTel https://m.edsoo.ru/ff0cf862

CrenraJbHOU TCOPUHU

OTHOCHUTEILHOCTH

OTHOCHTENBHOCTh DJIEKTPOHHBIE
37 OJHOBPEMEHHOCTH. bu6mmoreka [JOK TaOIULIBI u

3ame/JIeHne BpEMEHU https://m.edsoo.ru/ffOcfa42 IJIaKaThl.

Y COKpAICHUE JJTHHBI

DHeprus U UMITYJIbC DNEeKTpOHHBIE

PEIATUBUCTCKOW TabIuIBl U
38 yacTuilbl. CBsI3b bubmuoreka [JOK TJ1aKaThl.

Macchl € SHEPTUEU U
UMITYJIbCOM. DHEPIus
MIOKOSI

https://m.edsoo.ru/ffOcfc68



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68

KontponsHas pabora
«Omnrtuka. OCHOBBI

bubnuoreka [IOK

39 CIIELIMAIBHOM TEOPUH https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEILHOCTHY
®oToHbl. DopMyna DIIEKTPOHHBIE
40 [Inanka. DHeprus u bubmmorexa [TOK TaOIUIIBL u
https://m.edsoo.ru/ffOcfel6
UMITYJIBC POTOHA TJIaKaTHhI.
OTkpbITHE U ONeKTpOHHBIE
41 UCCIIEIOBAaHHE bubmoreka [IOK TaOMULIBl U
¢boToaddexra. OnbITHI https://m.edsoo.ru/ffOcffc4 ITaKaThl.
A. T'. CroneroBa
3akoHbl poTodPdekTa. DIIeKTPOHHBIE
YpaBHeHue TaOMHIBl |
42 OUWHIITEWHA 1 bubmmoreka [IOK MJJaKaThl.
boTorddekra. https://m.edsoo.ru/ff0d015e
«KpacHas rpanuna»
dboTtorddexra
JlaBiieHue cpera. DJIEKTPOHHBIE
Omngite! I1. H. TaOJIULIBI u
43 JleOenena. bubmnorexa [TOK [UIAKaThl.
HMIECKOE https://m.edsoo.ru/ff0d04a6
JICHCTBHE CBETa
Texuuueckue DJEeKTPOHHbBIE
yCTpOMCTBa U Tabmuubpl |
MPaKTUYECKOe ITaKaThl.
44 IIPUMEHEHHE:
(hoTORIEMEHT,
dboToMaTUHK,

COJIHCYHasa 6aTape$1,



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

CBETOAMO

Pemmenue 3amay 1o

bu6mmoreka [{OK

ONEeKTPOHHBIE

4 reme «aﬂfMeHTH https://m.edsoo.ru/ff0d0302 TAOMAIGL  H
KBaHTOBOH ONITHKI» TJIaKaTHhI.
Mogens atoma WNHTrepakTuBHas
Tomcona. OnbITE Tabnuna

46 Pezepdopna o bubnuotexa [JOK Memnneneena.
PACCESHHUIO (.-4aCTHLL. https://m.edsoo.ru/ff0d091a | OnexTpoHHBIE
[lnanerapnas Mozienb TaOMuIBl |
aToma TJIaKaTHhI.

BuGnuotexa LIOK MCKTPOHHEE

41 Hoctynarer bopa https://m.edsoo.ru/ff0dOafa TAOIMIEL M

TJIaKaTHhI.
Nznyuenue u DJIEKTPOHHBIE
norJiorieHne GoTOHOB TaOMuIBl |

48 IIpU NIEPEXOJC aToMa ¢ bubnuorexa [JOK IIJIaKaThI.
OJHOTO YPOBHS https://m.edsoo.ru/ff0dOafa
SHEPIruU Ha IPYrou.

Bunsl criektpoB

BosHoBBIE CBOMCTBA DJIEKTPOHHBIE
yactull. Bonnsl ne Tabmuubpl |
bpowuns. TUIAKATHI.

49 Kopnyckynsipro- bubnuorexa [IOK
BOJIHOBOU 1yaJIU3M. https://m.edsoo.ru/ff0d0ca8
CnoHrtanHoe U
BBIHYKJICHHOE
W3IIy4eHHUE

50 OTtkpbITHE bubnmoreka [JOK DNEeKTPOHHBIE

PaanOaKTUBHOCTH.

https://m.edsoo.ru/ff0d0fd2

TaOIULIBI u



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2

OmnbiTel Pezepdopna
IO OIPEJIETICHHUIO
cocraBa
PaaroaKTHBHOTO
HU3ITYYEHUS

IJIaKaThl.

CaoricTBa anbda-,
Oera-, ramMmMa-

ONEeKTPOHHBIE
TaOJIUIIBI 51

o1 n3nydeHus. Biusaue TJIaKaThl.
PaIMOaKTUBHOCTH Ha
KUBBIC OPTraHU3MBI
OTKpBITHE TPOTOHA U NuTepakTuBHas
HeuTpoHa. M30TombL Tabnuua
Anbda-pacnan. MeneineeBa.
. bubnuorexa [JOK
52 DNEeKTPOHHBIN 1 DIIEeKTPOHHBIE
. https://m.edsoo.ru/ff0d1162
TTO3UTPOHHBIH OeTa- TaOMuIBl |
pacnan. 'amma- ITIaKaTEl.
U3ITy4yeHue
DHeprus CBsI3u DJIEKTPOHHBIE
HYKJIOHOB B si/Ip€. Tabmuubpl |
SnepHble peakiuH. ITaKaThl.
SInepHbId peakTop.
bu6mmoreka [JOK
53 [IpoGemsl,
https://m.edsoo.ru/ff0d1356
MIEPCTIEKTHUBBI,
9KOJIOTHYECKHE
ACTEKTHI ACPHOU
SHEPTeTHKU
DneMeHTapHbIe DNEeKTPOHHBIE
bu6mmoreka [JOK
54 yacTulbl. OTKpBITHE TaOIULIBI u

MO3UTPOHA. MeTtoapl

https://m.edsoo.ru/ff0d0e38

IIJ1aKaThI.



https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

HaOJIIOICHUS U
perucTpanuu
3JIeMEHTaPHBIX
yactul. Kpyrmisiii cron
«DyHIaMEHTAJIbHbIE
B3alMOJICUCTBHSL.
Emnucrso
($u3nuecKou KapTUHBI
MHUPa

55

Oransl pa3BUTHA
ACTPOHOMUH.
[Tpuxknagnoe u
MHPOBO33PEHUECKOE
3HAYECHUE
acTpoHoMuu. Bug
3BE3IHOTrO Heba.
Co3sBe3nus, sipKue
3BE3/Ibl, INIAHETHI, UX
BUJIMMOE JIBIDKCHHE.
ConHeyHas cucreMa

ONeKTpOHHBIE
TaOJIUIIBI 51
MJIaKaThI.

56

Counnie. CotHeunas
AKTHUBHOCTb.
Hcrounuk sHeprumn
CoJHIIa U 3BE3]

DJIEKTPOHHBIE
TaOJIULIBI u
ITaKaThl.

57

3BE3b1, UX OCHOBHBIE
XapaKTEPUCTHUKHU.
3BE3bI TJIaBHOH
MOCJIe0BATEIbHOCTH.
Buyrpennee ctpoenue

DNEeKTpOHHBIE
TaOIULIBI u
TTaKaThl.




3B€31. CoBpeMEHHbBIE
MIPE/ICTaBICHHUS O
HpOI/ICXO)KHeHI/H/I nu
spomoruu CoHia u
3BE3]

Mneunsin [yt —
Hama ['amakTuka.

ONEeKTPOHHBIE
TaOJIUIIBI 51

Ilonoxenue u ILUTAKaTEL.
58 nBmkenue CoHIa B
T'amakTuke.
lNamaktuku. Yepusie
JIBIPBI B SIIPAx
rajakTHK
Bcenennas. DJIEKTPOHHBIE
Pas0eranue rajgaxkTuk. TaOJIUIIBI u
59 Teopust bosbiioro TJIaKaThI.
B3phIBa. PennkroBoe
H3JIyYCHHE.
MeraranakTuka
Hepemennsie DJIEKTPOHHBIE
60 poOIeMbI TaOJIULIBI u
aACTPOHOMHUH IUIAKaThl.
KontponbHas padoTa
61 «DJIEMEHTHI
aCTPOHOMHH U
acTpoUZUKI»
O06o06maromuit ypox. DNEeKTPOHHBIE
62 Ponw ¢usuku u TaOIULIBI u
ACTPOHOMHUU B TIJIAKaThI.




SKOHOMHYECKOH,
TEXHOJIOTHYCCKOM,
COITMAIBLHOM U
THYECKOU cepax
JEATeIIbHOCTH
YyeJioBeKa

63

O06o0mmaronuii ypox.
Ponb u Mecto pusnku
1 aCTPOHOMMH B
COBPEMEHHOU
Hay4YHOU KapTHHE
Mupa

ONeKTpOHHBIE
TaOJIUIIEI 51
IJIAKaThI.

64

O06o0maromuii ypox.
Ponb dpuszmveckoit
TEOpUHU B
hopmupoBaHUHN
MpEJICTaBICHUN O
(buznueckoi KapTuHe
Mupa

DIIEKTPOHHBIE
TaOJINIIBI u
IUIAKaThl.

65

O6o0maromuii ypox.
Mecto duznveckoit
KapTUHBI MUPA B
oOuiem psagy
COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MIpeICTaBICHUI O
pHUpoJie

DJIEKTPOHHBIE
TaOJIULIBI u
ITaKaThl.

66

PesepBHBIN ypOK.
MarnuTHoOE€ noie.

DJEKTpOHHBIE
TaOIULIBI u




DneKTpoMarHuTHas JIaKaTHhI.
WHIYKIIAS
Pe3epBHbIi ypoK. DJIEeKTPOHHBIE
67 Onruka. OCHOBBI 1 TaOJIHIIBI u
CIeIUaIbHON TEOpUHr TJIaKaTHhI.
OTHOCHUTEILHOCTH
Pe3epHblii ypok. DIIeKTPOHHBIE
KsanToBas ¢usuka. TaOMuIBl |
68 DNIeMEHTHI 1 brbmorexa IOK TUTAKaThI.
https://m.edsoo.ru/ff0d1784
aCTPOHOMUU U
acTpou3UKI
OBUIEE KOJIMYECTBO 68

YACOB I10 ITPOI'PAMME



https://m.edsoo.ru/ff0d1784

MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBbHOM ITPOI'PAMMBbBI

10 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3YJIbTATHI OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 06pa3oBaHMs

10.1

JlemoHCTpUpOBaTh Ha TpUMEpax poJib U MecTo (UMK B
(hopMUPOBAaHUM COBPEMEHHOW HAyYHOW KapTHHBI MUpPA, B Pa3BUTUHU
COBPEMEHHOUW TEXHUKH M TEXHOJIOTMM, B TPAKTHYECKON JEATEITHHOCTH

monen

10.2

Y4uThIBaTh I'PaHULBl IPUMEHEHUS U3YYEHHBIX (U3NUYECKUX MOJIENIEH:
MarepuaiabHas TOYKa, WHEpIUalIbHAs CHUCTeMa OTCYETa, aOCOJIFOTHO
TBEPAOE TEJO, UACAIbHBIN Ia3; MOJECIN CTPOCHUS Ta30B, )KUIKOCTEH U
TBEPABIX TE€J, TOYEYHBIM OJIIEKTPUYECKUN 3apA]l — IpPU PEIICHUH

(buznueckux 3aaa4y

10.3

Pacno3naBath ¢usnveckue sBICHHS (MIPOIECCH) U OOBACHATH MX Ha
OCHOBE 3aKOHOB MEXAaHHKH, MOJEKYJISIPHO-KHHETUYCCKOW TEOpHUHU
CTpOCHHSI BEUIECTBA W  DIEKTPOJUHAMHKH: pPAaBHOMEPHOEC U
PaBHOYCKOPEHHOE MPSIMOJMHEHHOE IBUKEHHE, CBOOOIHOE TaIeHUE
TEJ, JBW)KCHHUE IO OKPYKHOCTH, WHEPIHs, B3aUMOJICHCTBUE TEIl;
muddy3us, OpPOYHOBCKOE JBHKEHHE, CTPOCHUE  JKHIAKOCTEH U
TBEPABIX  TeJ, W3MEHEHHe O00béMa Tel TpH  HArPEBaHHU
(oxmaxkJieHuu), TEIJIOBOE paBHOBECHE, HCIApPEHHE, KOHJICHCAIUS,
IUIaBJICHHE, KPHUCTAJUIM3AIMs, KUICHHE, BIIAXXHOCTh BO3]yXa,
MIOBBIIIICHUE JIABJICHHS T'a3a NIPU €ro HarpeBaHUH B 3aKPBITOM COCY/IE,
CBSI3b MEXKJy IapamMeTpaMu COCTOSIHHSI Ta3a B H30IpOIEeccax;

QJICKTpHU3aluA TCII, B3aHMOHeﬁCTBHe 3apAa0B

10.4

OnuceiBaTh MEXaHUYECKOE JIBMJKEHHE, HCHONb3Yys (U3NYecKue
BEJIMYMHBI: KOOPJIMHATa, MyTh, IEepeMelleHHe, CKOPOCTh, YCKOPEHHE,
Macca Tela, CWIa, WMIYJIbC Tela, KHHETHYeCKas DJHEprus,
NOTEHIMAJIbHAsT JHEeprus, MexXxaHuueckas paboTa, MeXaHudeckKas
MOIITHOCTh; U ONHCAHUM NMPABUIBHO TPAKTOBATH (PU3UUYECKUN CMBICI
UCMOJb3YeMbIX BEJIWYMH, UX OOO3HAueHWs] M €IUHMIbI, HaXOJUTh
(opMyIbl, CBS3BIBAIOLINE JTAHHYIO (PU3MUECKYIO BEITUUUHY C APYTHMMHU

BCIMYMHaAMHU

10.5

OnuceIBaTh HU3YUYCHHBIC TCIIJIOBLIC CBOMCTBA T€JI U TEIJIOBBIC




SIBIICHUS,, MCIOJb3ysl (U3MUYSCKUE BEJIMYMHBI: JIaBJICHHE Tasa,
TEMIIepaTypa, CpeAHsAsl KHHETHYCCKas OSHEPIrUs XaOoTHYCCKOTO
JBW)KCHUS MOJICKYJI, CpEIHEKBaJpaThyHas CKOPOCTh MOJICKYII,
KOJIMYECTBO  TEIUIOThI, BHYTPCHHsIsI JHeprus, pabora rasa,
KOO (DUIIMEHT TMOJE3HOTO JICHCTBUSI TEIUIOBOTO JIBUTATENsI; MPH
OTHCAHUH MIPaBHIIbHO TPaKTOBATh busnueckuit CMBICIT
UCIOJIb3YEMbIX BEIHYMH, WX OOO3HAUCHUS W CAMHHUIBI, HAXOJHWTh
(bopMyJIBI, CBS3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIUYUHY C APYTUMHU

BCIIMYUHaAM

10.6

OnuceiBaTh M3y4EHHbIE JJIEKTPUYECKUE CBOWCTBA BEIIECTBA U
JNIEKTpUYECKHE  sBJIEHUS  (MpOLECChl), MCHONb3yd (U3HUECKUe
BEJIMYMHBI:  DJEKTPUUECKUH  3apsia,  DJIEKTPUYECKoe  TOJIE,
HanpspKEHHOCTh  TMOJIA, MOTEHIMAN, pa3HOCTh NOTEHLUAIOB; MpH
OTHMCAHUU MPABWIBHO TPAKTOBaTh (PU3NUYECKUI CMBICI UCIIOJIb3yEMBIX
BEJIMYMH, WX OOO3HAYEHMs] M €IWHULBI, YKa3blBaThb (OPMYIIbL,
CBA3BIBAIOIIME JAHHYIO (U3MYECKYI0 BEIUYMHY C JPYTUMHU

BEIMYMHaAMU

10.7

aHATM3UPOBaTh (PU3MUECKUE TPOLECCHl W  SBICHUS, HCIOJIb3YsS
(u3uYecKre 3aKOHBI M MIPUHITUIIBL: 3aKOH BCEMUPHOTO TaroTeHus, |, Il
u Il 3axonsr HpioTOHA, 3aKOH COXpaHEHHUS] MEXaHWYECKOW SHEPIHH,
3aKOH COXPAaHEHUsI UMITYJIbCA, IPHHINI CYIIEPIIO3UIIUU CHJI, TTPUHITHIT
paBHOIIPAaBHS ~ HMHEPIHAIBHBIX CHUCTEM OTCYETa; MOJEKYISIPHO-
KWHETHYECKYI0 TCOPHIO CTPOCHHS BEIIECTBA, ra30BbIC 3aKOHBI, CBS3b
CpelHel KHHETUYECKON SHEPrHH TEIJIOBOTO JBIDKECHHUS MOJIEKYT C
a0COJIIOTHOW TEeMITEpaTypo, MEpBBIA 3aKOH TEPMOJMHAMHUKH; 3aKOH
COXpaHEHHs JJIEKTPHUYECKOTO 3apsia, 3akoH KyinoHa, mpu 3Tom
pa3nuyath CIOBECHYIO (OPMYIHPOBKY 3aKOHA, €ro MaTeMaTH4ecKoe

BBIP2YKEHUE U YCTIOBUS (TPAHUILIBI, 00JIACTH) IPUMEHUMOCTH

10.8

OOBICHIATE OCHOBHBIE IIPHUHIUIIbBI HeﬁCTBHﬂ MaliuH, HpI/I60pOB u
TCXHHUYCCKUX YCTpOﬁCTB; pa3jiindatb YCIOBHUA HUX 0e30I1acHOTO

HCIIOJIb30BaHUs B HOBCCI[HCBHOﬁ KHU3HHU

10.9

BhITIONHATE SKCIIEPUMEHTHI M0 UCCIIEA0BAHUI0 (PU3NYECKUX SIBICHUN U
MIPOIIECCOB C MCIOJIb30BAHUEM MPSMBIX M KOCBEHHBIX U3MEPEHUI; TpU
3ToM (QOpMYyIHpPOBaTh MpobieMy (3adady) U THUNOTE3Y Y4eOHOTO
JKCIIEPUMEHTa,  CcOOMpaTh  YCTAaHOBKY U3  MPEII0KEHHOTO

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

10.10

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

BCJIMYUH, IIPU 3TOM BBI6I/IpaTB OINTHMAJIBHBIN CIIOCO0 HU3MCPCHUA U




HCIIOJIB30BaTh U3BCCTHBIC MCTOAbI OLICHKN HOI‘pGH.IHOCTGfI 1/13MepeHm”1

10.11

HccnenoBaTh 3aBUCHUMOCTH MEXIY (U3HUECKUMHU BEITMYMHAMH C
HCIIOJb30BAHUEM IIPSAMBIX H3MEPEHHUM; IPU 3TOM KOHCTPYHUPOBATh
YCTAaHOBKY, (PUKCHPOBATh pe3yJabTaThl MOJYYCHHOH 3aBHCHMOCTH
(u3nYeCcKUX BEIMYUH B BUAE TaONUI U TPapHUKOB, AEIaTh BHIBOJABI O

pe3ysibTaTaM UCCIlIeOBaHUs

10.12

Cobnromate  mpaBuwina  0e30MacHOr0  Tpyda TpU  IPOBEICHHUH
UCCIIEJIOBAaHUM B  paMKax y4eOHOro OKCIEpUMEHTa, Yy4eOHO-
HCCIEA0BATENILCKOM M MPOEKTHOM JEATENBHOCTH C HCIOJIb30BAHUEM

M3MEPUTENbHBIX YCTPOUCTB U J1a00paTOPHOTO 000PYI0BaHUS

10.13

Pemate pacu€THbie 3a7auu ¢ SBHO 3a/laHHONM (PU3WUYECKON MOJEIBIO,
WCTIONB3Ysl (PU3MUECKHE 3aKOHbI M TPHUHIMIBI; Ha OCHOBE aHajIu3a
YCIIOBHSL  3a7aud  BBIOMpATh  (DU3WYECKYI0 MOJENb, BBIICTATH
(bu3uveckne BeMMYMHBI U (POPMYIIBI, HEOOXOAUMBIC I €€ pereHus,
MMPOBOJIUTH PACUYETH M OLIEHUBATh PEATLHOCTH MOTYICHHOTO 3HAYCHUS

(bU3UIECKON BETMIHHBI

10.14

Pemate  kadecTBeHHBIE  3aJa4u: BBICTpPAWBaTh  JIOTHYECKHU
HEMPOTUBOPEUUBYIO LIEMOYKY PACCYX IACHHUM C OMOPON Ha M3ydCHHbIE

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

10.15

Hcnonb3oBath mpu  pemieHMHd  yueOHBIX 3aJad  COBPEMEHHBIE
MH(OpPMALIMOHHBIE TEXHOJOTHM JUIsl TIOUCKA, CTPYKTYpUPOBAaHMS,
WHTEpIpeTali U MPEJCTaBICHUs y4eOHOW U HAaY4YHO-TIOMYJSIPHOMN
uH(bOpPMaIIMKY, MOJYYEHHOW W3 Pa3IUYHbIX MCTOUYHUKOB; KPUTHUECKU

aHAJIM3UPOBATH MOJTY4aeMyI0 HH(POPMALIUIO

10.16

[IpuBoauTh mpHUMEpHl BKJIaJa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, OOBSICHEHHE MPOIIECCOB OKPYKAIOUIETO

MHUpa, B pa3BUTUC TCXHUKHU U TEXHOJIOTUI

10.17

Hcnonp3oBaTh TEOpeTHYECKHE 3HAHUS MO (PHU3MKE B TIOBCEAHEBHOM
YKU3HU I obecrieueHns 6€30MacHOCTH Mpu OOpalleHuH ¢ MpudopamMu
U TEXHUYCCKHMMH YCTPOMCTBAMH, I COXPAHCHHUS 3J0POBbS U

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

10.18

PaGoTtaTh B rpyIne ¢ BBINOJHEHUEM PA3JIMYHBIX COLUAIBHBIX POJIEH,
IUIaHUPOBaTh  paboOTy  TpYNIbl, palMOHAIBHO  paclpeaessTh
00s3aHHOCTH M IJIAHUPOBATh JAESATENBHOCTh B HECTAaHJAPTHBIX
CUTYyallMsiX, aJeKBaTHO OILIEHUWBATh BKJAJ KaXKJOIO W3 YYaCTHUKOB

IPYMIIBI B pELIeHHE pacCMaTPUBAEMON PO OIIEMBI




11 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble MpeIMeTHbIE PE3YJIbTATHI 0CBOEHHS OCHOBHOI
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 06pa3oBaHMs

111

JleMoHCTpHpOBaT, Ha TpUMEpax poidb W MecTo (u3uKu B
(hopMHpOBaHHH COBPEMEHHOW HAyYHOW KAPTHUHBI MHpA, B Pa3BUTHH
COBPEMEHHOM TEXHUKH M TEXHOJIOTMMU, B MPAKTUYECKON AEATEIbHOCTH

JIOIEH, LIETOCTHOCTh U €IMHCTBO (PU3NYECKON KapTHUHBI MUPA

11.2

Y4uThIBaTh I'PaHULBl PUMEHEHUS U3YYEHHBIX (PU3MUECKUX MOJIENIEH:
TOYEYHBIN JJIEKTPUYECKUH 3apsl, siepHas MOJENIb aTOMa, HyKJIIOHHAs

MOJIeJIb AaTOMHOTO si/ipa MpU pelIeHNH (PU3NUECKUX 33134

11.3

PacnioznaBate (usnueckue sBieHust (Mpolecchl) U OOBACHATH WX Ha
OCHOBE 3aKOHOB  JJIEKTPOJMHAMUKHA W  KBAaHTOBOW  (DHM3HKH:
ANIEKTpUYECKass TPOBOJUMOCTh, TEIJIOBOE, CBETOBOE, XHMHYECKOE,
MarHuTHOE JICUCTBUS  TOKa, B3aUMO/ICHCTBHE MarHuTOB,
AIIEKTPOMArHWTHasE WHAYKIMS, JeHCTBHE MArHUTHOTO TIOJIsI Ha
MPOBOJHUK C TOKOM M JBIXKYIIHUWCA 3apsl, SJIEKTPOMAarHUTHBIE
KojeOaHus W BOJHBI, TNPSIMOJIMHEHHOE PpacHpOCTpaHEHUE CBETa,
OTpaXEHUE,  TpeJoMJIeHHe, uHTeppepeHnus, audpakuus U
TOJIIpU3allis CBETa, AUCHepcHsl cBeTa, (hoTolnmekrpuyeckuii dddexT
(boToapdexT), cBeTOBOEC MaBleHHWE, BO3HUKHOBEHUE JIMHEHMYATOTO
CIeKTpa aToMa BOJOpOJa, €CTeCTBEHHAass U  HMCKYCCTBEHHas

PaaruOaKTHBHOCTDb

114

OnuceiBaTh M3Y4YEHHBIE CBOMCTBa  BellecTBa  (DIEKTPUUYECKUE,
MarHuTHbIE, ONTUYECKUE, DJICKTPUUYECKYIO MPOBOJUMOCTh Pa3IMYHBIX
Cpel) © OJIEKTPOMArHUTHbBIE sIBIEHUS (TIPOIIECCHI), HCIOJIB3YS
(¢u3nueckue  BENWYMHBI:  DJICKTPUUECKUH  3apsan, Ccuila  TOKa,
ANIEKTPUYECKOE  HANPSDKEHUE,  AJIEKTPUYECKOE  COMPOTHUBIICHHE,
pa3HocTh noTeHmuanos, DJIC, paboTa TOKa, MHAYKIHS MarHUTHOTO
noyig, cuwia Awmmepa, cwia JlopeHna, WHIYKTUBHOCTH KaTYIIKH,
SHEPTUsl ANEKTPUUYECKOTO W MArHUTHOTO TMOJEH, MepuoJ M YacToTa
Kose0aHuil B Koye0aTeIbHOM KOHTYpE, 3aps/l U CHIia TOKa B Mpoliecce
TapMOHUYECKHIX ANEKTPOMAarHUTHBIX KOJICOaHMUIA, (doxycHoe
paccTosiHMe W ONTHUYeCKas CHJa JIMH3BI, NMPU OMUCAHUU TPABUIBHO
TpPakTOBaTh (PUIWYECKUH CMBICT HUCIHOJB3YEMBIX BEIMYUH, UX
0003HaYeHHs] WM EOUHHIIBI; YKa3blBaTh (OPMYJBI, CBS3BIBAIOIINE

JAHHYIO (PU3MUYECKYIO BEIMYUHY C IPYTUMU BEIUYMHAMHU




115

OnuceIBaTh HU3Y4YCHHBIC KBAHTOBBIC ABJICHHA U IMPOLECCHI, UCIIOJIb3YyA
(1)I/ISI/II-ICCKI/IC BCJIMYUHBI: CKOPOCTh JJICKTPOMArHUTHBIX BOJIH, AJIMHA
BOJIHBI M 4YaCTOTa CBCTA, OSHCPIUA U HUMIIYJIbBC q)OTOHa, nepunon
nojypacmnaga, OSHCPrud CBA3M ATOMHBIX AACP, HPHU OIMUCAHUU
IMPpaBUJIbHO TPAKTOBATbh (1)I/I3I/I‘~I€CKI/II71 CMBICJI UCITIOJIB3YCMBIX BCJIMYHH,
nX 0003HAYEeHUS U CANMHUIBI, YKa3bIBaTb q)OpMYJH)I, CBA3BIBAOIINEC
JaHHYIO (1)I/I3I/I‘I€CKyIO BCIIMYUHY C APYTUMHU BCIIMYHMHAMH, BBIYUCIIATH

3HaYeHUE (PU3NICCKON BEITMIUHBI

11.6

AHanu3upoBath (PU3MYECKHE TIPOIECChl W SIBJICHUS, MCIOJB3YS
(¢u3uyeckue 3aKOHBI W NpUHOUNBL:  3akoH Owma,  3aKOHBI
MOCJIEOBATENILHOTO W TapaJlJIeIbHOTO COEIUHEHUS TPOBOJIHUKOB,
3akoH /[xoyns — JleHna, 3akOH 2J€KTPOMAarHUTHOW MHAYKLHH, 3aKOH
MPSIMOJIMHENHOTO PACcIpOCTPAHEHUsSI CBETA, 3aKOHbI OTPAXXEHHUS CBETA,
3aKOHBI ~ MPEJIOMJIEHUA  CBETa, ypaBHEHWE  OWHINTEWHA Ui
dboTodddexra, 3aKOH COXpaHEHHS DOHEPrUH, 3aKOH COXpPaHCHHS
WMITyJbCa, 3aKOH COXpaHEHWsI DJIEKTPUYECKOro 3aps/a, 3aKOoH
COXpaHEHHMs]  MaccoBOr0  4WcCla, TOCTyiaarel  bopa, 3akoH
paaMoaKTHBHOTO paclajaa; TMpd ITOM  pa3indaTh CIOBECHYIO
(hopMyIHPOBKY 3aKOHA, €r0 MAaTEMaTHYECKOE BBIPAKEHUE U YCIOBUS

(TpaHuIpl, 00J1aCTH) TPUMEHUMOCTH

11.7

OHpe,Z[eJ'ISITB HaIrpaBJICHUEC BCKTOpa HWHAYKIOUHW MAarHUuTHOI'O I10JIA

MPOBOJITHUKA C TOKOM, CHJIbI AMriepa u cuiibl Jlopeniia

11.8

CTpOI/ITB U OIIMChIBATb I/I306pa)KeHI/I€, co3agaBaceMoO€  IINIOCKHUM

3€pKajJoM, TOHKOU JIMH301

11.9

BBINONMHATE SKCIEPUMEHTHI TI0 UCCIICAOBAHUIO (DU3NYECKUX SIBICHUH U
IIPOIIECCOB C MCIOJH30BAHUEM MPSIMBIX M KOCBEHHBIX U3MEPECHUN; MPH
3ToM (QopMyIHpOBaTh MpobieMy (3adady) U THUNOTE3Y Y4eOHOro
OKCIIEPUMEHTa,  COOMpaTh  YCTAaHOBKY M3  IIPEIJIOKEHHOTO

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

11.10

OCYH_[CCTBJ'ISITL OpsAMBIC W KOCBCHHLIC H3MCPCHUA (1)H3H“I€CKI/IX
BCIIMYHH; IIpU 3TOM BBI6I/Ip8.TB ONTUMAJILHBIA CIIOCO0 HU3MCPCHHUA U

HCIIOJIb30BaTh U3BCCTHBIC MCTOAbI OICHKH HOFpeHlHOCTeﬁ HBMGpGHHI’I

11.11

HccnenoBaTh 3aBUCUMOCTH (PM3MUYECKUX BEIUYMH C HCIOJIb30BAHUEM
OpSIMBIX ~ M3MEPEHUM; TpU OTOM KOHCTPYHpPOBaTb YCTaHOBKY,
(bUKCUpOBaTh pPE3YAbTATHl MOJYYEHHOM 3aBUCUMOCTH (PH3UUECKUX
BEJIMYMH B BUJIE TaOIUIl U TpadUKOB, IeaTh BBIBOIbI [0 pe3yabTaTaM

HUCCICIOBaHUA

11.12

Cobmronate mpaBuiia 0€30MACHOTO TpyAa MpH  I[POBEACHUU




UCCIeI0OBaHUN B paMKax Y4eOHOTO OKCHEpHMEHTa, Yy4eOHO-
HCCJIEIOBATEIIBCKOM U MPOECKTHOM NESATEIBbHOCTH C UCIOJIb30BAaHUEM

MU3MEPUTEIBHBIX YCTPOUCTB U 1a00paTOpHOTO 000PyI0BaAHUS

11.13

Pemate pacuérHbie 3a7a4n ¢ SBHO 3aJaHHON (PU3MUYECKOW MOJENBIO,
UCTIONB3Ys (pU3MUecKre 3aKOHBl M TNPHHIMIBI, Ha OCHOBE aHAIM3a
YCIOBHS 3a/a4d  BBHIOMpAaTh  (PU3MUECKYI0O MOJENb, BBIACIATH
¢u3nveckre BETUYUHBI U (POPMYIIBI, HEOOXOIUMBIE ISl €€ perieHus,
IPOBOAUTH PACUETHI U OLEHUBATh PEAIbHOCTH MOJIyUEHHOTO 3HAUECHUS

(hbU3UYECKO BETUUHHBI

11.14

Pemats Ka4ueCTBEHHBIE 3a/1a4H: BBICTPaNBaTh JIOTUYECKHU
HEMPOTHUBOPEUHMBYIO LEMOYKY PACCYKICHUW C ONOPOW HA M3yYEHHbIE

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

11.15

Wcnonb3oBath mpu  pemieHud  yuyeOHBIX 3aJad  COBPEMEHHBIE
MH(OpPMALIMOHHBIE TEXHOJOTHMM JUIsl TIOHUCKA, CTPYKTYpHUPOBaHMS,
WHTEpIpeTali U MpPeJCTaBICHUs y4eOHOW W HAay4YHO-TOMYJISIPHOMN
nH(popMalUY, MOJYYEHHON W3 pazIUYHbIX MCTOYHHUKOB; KPUTHUECKU

aHAIIM3UPOBATH MOJy4aEMYI0 HH()OPMAIUIO

11.16

OOBSACHATh MPUHLUIBI NEHCTBHUS MAalIUH, MPUOOPOB M TEXHUYECKHUX
YCTPOMCTB; pa3iuyaTh YCIOBHUS HX OE30MACHOTO HCIIOJIb30BAHUS B

MOBCEIHEBHOM KU3HU

11.17

[IpuBoauTh mpHUMeEpHl BKJIaJa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAayKH, B OOBSICHEHHE MPOLIECCOB OKPYXKAIOUIETO

MHpa, B pasBUTHUC TCXHUKU U TEXHOJIOTHI

11.18

Hcnonp3oBaTh TEOpeTHYECKHE 3HAHUSA MO (PHU3MKE B TIOBCEIHEBHOM
YKU3HU I obecrieueHus 6€30MacHOCTH Mpu OOpaIeHuy ¢ MpudopamMu
U TEXHUYCCKHMMH YCTPOWCTBAMHM, JIJISI COXPAHEHHUS 3I0pOBBS H

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

11.19

PaGortath B rpymme c BBINOJHEHUEM PA3IMYHBIX COIHATIBHBIX pOJIEH,
IUTaHUpOBaTh ~ pabOTy  TpyMNIbl,  pPalMOHATBHO  paclpeneisTh
00s3aHHOCTH ¥  IUIAaHUPOBATh JIEATENIBHOCTh B  HECTaHIAPTHBIX
CUTyallUsIX, aJeKBATHO OLIEHMBATh BKJAJ KaXJOTO M3 YYACTHHUKOB

IPYIIBI B pellIEHne paccMaTpuBaeMoi pooOIeMsbl




MHNPOBEPAEMBIE DJIEMEHTBI COAEPKAHUA

10 KVIACC

Kox
pasjaena

Ko nposepsiemoro
3JIeMeHTa

HpOBepﬂeMble IJIEMEHTBI COACPKAHUSA

OU3NKA 1 METOIbI HAYHYHOI'O [TO3HAHU A

11

®usnka — Hayka o npupone. Hayunbie
METO/Ibl TO3HAHUA OKpYKarolero Mupa. Poib
JKCIIEpUMEHTAa W  TEOpPHUM B  Ipolecce

MO3HAHUS MPUPOJIbl. DKCIIEPUMEHT B (PU3UKE

1.2

MopenupoBanue GU3HYECKUX SBICHUNA W
nporieccoB. Hayunsie runore3sr. dusndeckue
3aKOHBI W TeopuH. ['paHHIBl TPUMEHUMOCTH
bu3IeCcKuX 3aKOHOB. [TpuHIMT
cooTBeTCTBUA. Ponmp u wMecto ¢u3NKH B
dbopmMupoBaHUN COBPEMEHHOM HAay4YHOU
KApTUHBI MHpa, B MIPAKTUYECKON

NEeITEIbHOCTH JI0IEN

MEXAHHUKA

2.1

###HPari#KIUHEMATHKA

2.11

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

Tpaektopus

2.1.2

[lepemenienue, CKOpOCTh (CpedHssi CKOPOCTH,
MTHOBEHHAass  CKOpPOCTb) M YCKOpPEHHE
MaTepuaIbHOW TOYKH, UX MPOEKIHH Ha OCU
CUCTEMBI KOOpAMHAT. Crnoxenue

nepeMemeHI/Iﬁ X CJIOXKCHUC CKOpOCTCﬁ

2.1.3

PaBHOMepHOE u PaBHOYCKOPEHHOE
IPSIMOJIMHEMHOE JBIKECHUE. I'paduxu
3aBUCUMOCTHU KOOpPJMHAT, CKOPOCTH,
YCKOPEHHUH, IIyTH u nepeMeeHus

MaTCpHaHBHOﬁ TOYKHU OT BPEMCHU

2.1.4

CBoOoHOE MajieHne. Y CKOpeHne cBOOOTHOTO




HaacHus

2.15

KpuBosmueiiHoe nBuxeHue. PaBHOMepHOe
JABUXXCHUC MaTepHaHBHOfI TOYKHN 10
OKPY’KHOCTH. YTIJIOBast CKOPOCTb, JMHEWHASA
CKOpOCTb. [Iepuon u 4acToTa.

LleHTpOCTpEMHUTENEHOE YCKOPEHHE

2.1.6

Texanueckue YCTpOMCTBA: CIIUJIOMETD,
JBHKCHHE CHaApsZOB, LEIHBIE M PEMEHHBIC

nepeaadn

2.1.7

[IpakTnueckue paboTHI. Hsmepenue
MI'HOBEHHOM CKOPOCTH. Hccnenoanue
COOTHOUIEHUSI MEXKJy NyTSAMH, ITPOUICHHBIMU
TEJIOM  3a  IOCIENOBAaTEIbHBIE  paBHbBIE
NIPOMEXYTKA BPEMEHU IIPU PaBHOYCKOPEHHOM
JB)KEHUH C HAYaJbHOM CKOPOCTBHIO, PAaBHOM
Hym0. M3ydeHne IBU>KEHUs IIapuKa B BA3KOM
KUAKoCTH.  V3yueHwe  JOBMXKEHUS  Tea,

OpOIIEHHOTO TOPU30HTATHHO

2.2

##HParf## IMHAMUKA

2.2.1

[TpuHIIMI OTHOCHUTEILHOCTH T"amnies.
IlepBoiii 3akoH HproToHa. WMHepuuanbHbie

CUCTEMBEI OTCUETa

2.2.2

Macca Ttena. Cuna. [lpuHiun cyneprno3uuuu

CHJI

2.2.3

Bropoii 3akon HproToHa i MaTepuaibHON
TOYKA B WHEPIHUAILHOW CHUCTEME OTCYéTa
(UCO). Tperuit 3akoH HprooToHa g

MaTCPHAJIbHBIX TOYCK

2.2.4

3akoH BCEMHPHOT'O TATOTCHUS. Cuna TsHKeCTH.

HepBaﬂ KOCMHUYCCKAsA CKOPOCTh. Bec Tena

2.2.5

Cuna ynpyrocrtu. 3akoH ['yka

2.2.6

Cuna tpennsa. Cyxoe Tpenue. Cuia TpeHHA
CKOJIBKEHUS W  CWIa TPEHHA  IOKOS.

Koaddunment tpenus. Cuiia cOnpoTUBICHHS

IMpU ABWXKXCHUU TECJIAa B ) KUAKOCTU HUJIU Ira3eC




2.2.7

[TocrynmarenbHOe U BpamiaTeIbHOE JIBIKEHHE

a0COJIIOTHO TBEPJIOTO Telia

2.2.8

MoMEHT CHJIBI OTHOCHUTEIIHFHO OCH BpaliCHUA.
[Ime4o cunbl. YcioBus paBHOBeCHs TBEPAOIO
tena B ICO

2.2.9

TexHuueckue  yCTpOMCTBA:  MOJIIUITHUKH,

ABMIKCHUEC NCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktuueckue paboTel. VM3yueHnue IBUKEHUS
Opycka 10 HAaKJIOHHOM IIJIOCKOCTH O]
JICMCTBUEM HECKOJNBbKHUX cwil. McciaenoBanue
3aBUCHMOCTH CHJI YNPYTOCTH, BO3HUKAKOIIUX
B jAedopmupyeMoil NpyKUHE M PE3UHOBOM
oOpa3lie, OT BEIMYMHBI WX JAedopmariuu.
HccnenoBanue yciioBHil paBHOBECHS TBEPIOTO

T€JIa, UMCIOIICTO OCh BpalllCHUSA

2.3

##Par#H#3AKOHBI COXPAHEHU S B MEXAHUKE

2.3.1

Nmnynbc MaTepuanbHOW TOYKHU, CHUCTEMBI
MaTepuajabHbIX TOYeK. WMIynsc cuibl U

HN3MCHCHUEC UMITYJIbCA TCJIa

2.3.2

3akoH coxpaHenusi wumnyiasca B HCO.

PeaktuBHOEC JABHWXCHHUEC

2.3.3

Pabora cuier

2.3.4

MOoONIHOCTh CHIIBI

2.3.5

Kunernueckas OHEpIusi MaTCpHaHBHOﬁ TOYKH.

Teopema 0 KUHETUYECKOW SHEPTHH

2.3.6

[TorennmaneHas sHeprus. [loTeHuumanbHas
SHEprus YIIPYTO ne(pOpMUPOBAHHOM
npyxussl. [loTeHuuanbHas dSHeprus Tena

BOJIN3HU IOBEPXHOCTHU Semnu

2.3.7

IloTeHnManbHble U HENOTCHUMAIbHBIC CHIIBL.
CBs3b pa6OTI:>I HCIIOTCHIUAJIBHBIX CHII C
HN3MCHCHHUCM MEXaHHUYECKOM SHEPrun
CHUCTCMBI TCII. 3akoH COXpaHCHUA

MEXaHH4YeCKOM OHCPTUHn




2.3.8

Yupyrue u Heynpyrue CTOJIKHOBEHUS

TexHu4eckue yCTpOWCTBA: JBUIKEHHE PAaKET,

2.3.9
BOJIOMET, KOIIEp, IPYKUHHBIN TUCTOJIET
[IpakTnueckue pabGoThl. M3yuenue cBs3u
23,10 CKOPOCTEM TEJII IpU HEYNpPyroM yaape.

UccnenoBanue cBs3u  pabOTBl  CHIIBI €

W3MCHCHHEM MEXaHHMICCKOM OHCPruu TCiia

MOJIEKVJIAPHASA ®U3NKA U TEPMOAMHAMUKA

3.1

#i#Par###OCHOBBI MOJIEKYJISPHO-KUHETUUYECKOM TEOPHUU

3.1.1

OcHoBHbIE T0JIOXKEHHUS MOJIEKYJISIPHO-
KUHETUYECKON TEOPUH. BpoynoBckoe
neuxenue. {uddysus. Xapakrep ABUKEHUS U

B331/IMO)I€I71CTBI/I51 YacCcTHll BEICCTBa

3.1.2

Mopnenn CcTpoeHus Ta30B, KHUJIKOCTEH W
TBEPABIX Tel W  OOBSCHEHHE  CBOWCTB

BEIIIECTBA HA OCHOBE ATUX MOJICNICH

3.1.3

Macca wMonekyn. KonudecTBo BermiecTsa.

[TocrosnHas ABoraapo

3.1.4

TemmoBoe paBHOBecue. TemmepaTypa U €€

m3Mmepenue. [kana remneparyp Lenscus

3.1.5

Monens WIcaJbHOIO  rasa. OcHoBHOE
ypaBHEHHE MOJICKYJISIPHO-KUHETUUECKOU

TEOpUHN NACAIBHOI'O Ira3a

3.1.6

AOcomoTHas TeMIeparypa Kak Mepa cpefHei
KUHETUYECKOM SHEPruu TEIUIOBOTO JABMKECHHUS

yactul ra3a. lllkana remneparyp KensBuna

3.1.7

VpaBuenue Kianelipona — MeHnaeneesa.

3akoH JlanbTOHA

3.1.8

I"a30BEI€ 3aKOHEI. I/ISOHpOHCCCH B NACaJIbHOM
ra3c¢ € IOCTOAHHBIM KOJHYCCTBOM BCHICCTBA:

U30TepMa, U30Xopa, n3obapa

3.1.9

Texuuueckue YCTpPOWCTBA: TEPMOMETP,

6apomertp

3.1.10

[Ipaktuyeckue paboTsl. M3MepeHue Macchbl




BO3JlyXa B KJIACCHOM KoMHare. MccienoBanue
3aBUCHUMOCTU MCXKIAY MMapaMEeTpaMu COCTOSHUA

pa3pekeHHOTO ra3a

3.2

OCHOBbI TEPMOAMHAMUKN

3.2.1

TepmoanHamuueckas cucrema. BHyTpeHHss
DHEPrUs TEPMOJMHAMMYECKOW CHUCTEMBI U

CITOCOOBI €€ M3MEHEHUS

3.2.2

KonunuectBo Temnotel u pabora. BHyTpeHHss

OHEPTHUA OJHOATOMHOI'O NACAJIBHOTO ra3a

3.2.3

Buapl Ttemnmonepenauu: TEIIONPOBOIHOCTD,
KOHBEKIIMS, U3NydyeHue. TeruoéMKoCTh Tena.
VnenpHasgd TEmIO0EMKOCThL BelllecTBa. Pacuér

KOJIMYCCTBA TCIIJIOTHI IIPU TCILIONEPEaAYC

3.24

[IepBblii 3ak0H TepMoaMHAMUKH. [IpruMeHeHne
IIEPBOTO 3aKOHAa  TEPMOJVMHAMUKHU K
uzonpoueccam. ['paduueckas uHTEpHIpeTanus

paboThl Taza

3.2.5

TemmoBsie MamuHbl. [IpuHIUIBL HEHCTBUA
TEIJIOBBIX MamuH. [IpeoOpa3oBanust SHEpPTUH
B TemwioBbiXx MamuHax.  Koaddunuent
nosne3Horo  aewicteus  (mamee —  KIIM)

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

3.2.6

Bropoii 3aKOH TEPMOJIMHAMUKH.
HeoOpatumocTs mpolieccoB B MPUPOJE.
Tennosie JBUTATEIIH. DKOJIOTUYECKHUE

HpO6HeMH TCIIOOHCPICTUKHU

3.2.7

Texnuueckue yCTpOMCTBA: JIBUTaTeNb
BHYTPEHHETO CrOpaHus, OBITOBOM

XOJIOANJIbHUK, KOHAUIHOHEP

3.2.8

[IpakTuyeckue paboTsl. 3MepeHue yaenbHOR

TEILUIOEMKOCTH

3.3

###Par###AI'PETATHBIE COCTOSHUSA BEILIECBA. ®A30BBIE

INEPEXO/IbI

3.3.1

Hapoo6pa30BaHHe N KOHACHCAIM. I/IcnapeHHe




" KHUIICHUE. VY nenpHas TenjoTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMITEPATYPhI

KUIICHUA OT JaBJICHUA

AOCONMIOTHAE W OTHOCHWTENBbHASA BJIAXHOCTH

332 BO3ayxa. HacellienHplil nap
Teépnoe TEJIO. Kpucrannnueckue u
333 amop(dHBIe Tenma. AHHU3OTPONHUS  CBOWCTB
o KpHCTAJUIOB. Kunkue KPUCTAJLIBL.
CoBpemeHHbIEe MaTepuabl
334 [lnaBnenne wu KpuctayuM3auus. YJIeiabHas
o TerioTa rmasyienus. Cyonmumarus
3.35 YpaBHEHHE TEIIOBOTO OalaHca
TexHuueckue yCTpOMCTBA: TUTPOMETP H
336 TICUXPOMETP, KaJIOPUMETP,  TEXHOJIOTHUHU
o MOJTYYCHHSI COBPEMEHHBIX MAaTEPHAJIOB, B TOM
YHUCJIe HAHOMATEPUaJIOB, 1 HAHOTEXHOJIOTHH
337 [IpakTnueckue paboTHI. H3mepenne
o BJIQYKHOCTH BO3yXa
4 OJIEKTPOAMHAMUKA
##APar###JIEKTPOCTATUKA
i1l OnekTpu3anus Teil. DJIeKTpudeckuil 3apsa. JBa
o BUJIA IIEKTPUYECKUX 3apsI0B
[IpoBoaHMKHY, JURIIEKTPUKU u
4.1.2
MOJIYIIPOBOIHUKHU
4.1.3 3aKOH COXpaHEHUs ANEKTPUUECKOTO 3apsiaa
414 B3aunmoneiictue 3apsnoB. 3akoH Kynona
4.1 DIIeKTpUYEeCcKoe ToJie. Hanpsixénnocts
AL5 3IEKTPUUYECKOTO HOJIAL. [IpuHnmn
o cynepno3uiuu.  JIMHUM ~ HanpsHKEHHOCTH
3IEKTPUUYECKOTO OIS
416 PaGota cunm 2nMeKTPOCTATUYECKOTO  TOJIS.
o [Torenuman. PazHoCTh NOTEHIIMATIOB
417 [IpoBOAHUKM W JUAIEKTPUKH B MOCTOSIHHOM

OJICKTPUYCCKOM TI0JIC. I[I/IBJICKTpI/I‘{eCKa}I




IMPOHUIIACMOCTDb

ONEeKTPOEMKOCTD. Konnencarop.
4.1.8 ONeKTpOEMKOCTh  IIOCKOIO  KOHJIEHCATOpa.
DHeprus 3apsHsKeHHOTO KOHJIEHCaTopa
TexHudyeckue  yCTpOWCTBA:  3JIEKTPOCKOIL,
419 AIIEKTPOMETP, AIEKTPOCTATUYECKasl 3allluTa,
o 3a3eMJICHHE AJIEKTPOIPUOOPOB, KOHIIEHCATOP,
KCEpPOKC, CTPYHHBIN IIPUHTED
4110 [IpakTnueckue paboTHI. Hsmepenue

ANEKTPOEMKOCTH KOHIEHCATOpa

4.2

HHHPar##HIIOCTOSIHHBLIN DJIEKTPUYECKUN TOK. TOKU B

PA3JIMYHBIX CPEJJAX

YcaoBus CYIICCTBOBAHUA IIOCTOSITHHOI'O

421 anekTpudeckoro Toka. Mcrounuku toka. Cumna
Toka. [TocTostHHBIN TOK
4.2.2 Hampsokenne. 3akon OMa a1 yyacTka 1enu
123 DJIEKTPUYECKOE CONMPOTHUBJIEHUE. Y IETbHOE
o COTPOTHBIICHUE BEIIeCTBa
124 [TocnenoBarenbHOE, napajuiesbHoe,
o CMEIIAaHHOE COEMHEHNE TPOBOHUKOB
PaboTa anekrpuueckoro Toka. 3akoH Jlxoyns
4.2.5
— Jlenna
4.2.6 MOIIHOCTP IEKTPUIECKOTO TOKA
anekTpoaBwkymas cuina (manee — DJIC) m
r BHYTpPEHHEE COMPOTUBICHUE UCTOYHHKA TOKA.
o 3akon OmMma g1 1ONHOM  (3aMKHYTOI)
anekTpudeckoit nenu. KopoTkoe 3amblkanue
DneKTpoHHas POBOIUMOCTD TBEPABIX
428 METAJUIOB.  3aBUCHUMOCTb  CONPOTHBIICHUS
o METaJIJIOB oT TeMIIepaTyphl.
CBepX1npoBOIMMOCTh
429 OnexkTpuueckuil Tok B Bakyyme. CBolicTBa
o ANEKTPOHHBIX MMYYKOB
4.2.10 [onynpoBoanuku. CoOCTBEHHAs: M IPUMECHAs




MPOBOJIMMOCTh TOJIYIPOBOJIHUKOB. CBOMCTBA

p-n nepexona. [ToyynpoBoiHUKOBBIE TPUOOPHI

ONEeKTpUUECKUid  TOK B BJIEKTPOJIMTAX.
4.2.11 DNEeKTPOIUTHIECKAS JUCCOLMausl.

DIIEeKTPOIu3

DNeKTPUYECKUM TOK B rasax.
421 CaMOCTOSTENBHBIIE M HECAMOCTOSITEIbHBIN
pa3psaa. PazmuyHble THIBI CaMOCTOSTEIBHOTO

pazpsna. Monnus. [1nasma

Texanueckue YCTpOMCTBA: aMIIepMeTp,
BOJIBTMETP, pEOCTaT, MCTOYHMKH  TOKa,
JJIEKTPOHArpEBATEIIbHBIE puoopHI,
4.2.13 AJIEKTPOOCBETUTENIBHBIC MMPUOOPHI, TEPMOMETP
CONPOTHBIICHUS, BAaKyyMHBII h112 (i
TEPMHUCTOPBI u boTOpeE3UCTOPHI,

HOHyrIpOBO)IHPIKOBBIﬁ Auoa, raJlbBaHUKa

[IpakTuueckue paboTHI. N3ydaenune
CMEIIaHHOTO COEMHEHHSI PE3UCTOPOB.

4.2.14 N3mepenne DJIC uCTOYHMKA TOKa W €rO
BHYTPEHHETO CONpOoTUBICHUs. Habmronenue

OJICKTPOJIMU3a

11 KIJACC

Kon
pa3nena

Koanposepsiemoro

IIpoBepsiemMble Y1eMEHTHI COIEP:KAHUS
JJIeMeHTa

4

OJIEKTPOAMMHAMUKA

4.3

##HPar##HH#MATHUTHOE I10JIE. DJIEKTPOMATHUTHAS MHAYKIWA

IlocTrossnable MarHuTbl. B3anmMonencTBue

43.1
MIOCTOSIHHBIX MarHUTOB

MaruutHoe mone. Bekrop MarHuTHOU
vHaykuuu.  [IpuHioun — cynepno3uuuu.
4.3.2 Jlunun wmarautHOM uWHAYKIMU. KapTtunHa
JVUHUM  MAardHuTHOM  MHAYKIUU  T0JA

INOCTOAHHBIX MaroHuTOB




MarsnuTtHoe 10JIE IIPOBOJHUKA C TOKOM.
KapTuna nvHUE 1078 JJIMHHOTO IPSMOIO

MMpOBOAHUMKA MW 3aMKHYTOI'O KOJIBICBOI'O

433 IPOBOJIHKKA, KATYHIKd C TOKOM. OIBIT
Opcrena. BzaumoeiictBue NpoBOAHUKOB C
TOKOM
4.3.4 Cuia Amriepa, e€ MOIyJb M HalpaBJICHUE
Cuna JlopeHiia, €€ MOIyl b U HapaBJICHHE.
JBmkeHHne  3apsSyKEHHOW  YacTHIbl B
4.3.5 OJHOPOJHOM MAarHUTHOM mojie. PaGora
cuibl Jlopenna
4.3.6 SIBlIeHUE ANEKTPOMATHUTHOW HHAYKIIUU
437 [ToTok BeKTOpa MarHUTHOM MHITYKIIUH
OJIC nHaykiuu. 3aKOH 3JIEKTPOMAarHuTHOM
4.3.8 nHaykunu Papanest
Buxpesoe anektpuueckoe mone. IJC
WHIYKIIMU B TPOBOJHUKE, JBHXYIIEMCS
4.3.9 TIOCTYNATENIBHO B OJHOPOIHOM MAarHUTHOM
moJie
4.3.10 [IpaBuio Jlenna
NHnyKTUBHOCTH. fIBIEeHUE CaMOMHAYKIUU.
4.3.11
OJIC camouHAYKIIMU
OHeprusi MarHuTHOTO TIOJISl KaTYIIKUA C
4.3.12
TOKOM
4.3.13 DNIEKTPOMArHUTHOE T10JIe
TexHuueckne  yCTPOWCTBA:  IMOCTOSIHHBIE
MarHuThI, AJIEKTPOMArHuThlI,
43.14
AJIEKTPOABUTATENb, YCKOPHUTENH
3JIEMEHTAPHBIX YacTULl, UHAYKIMOHHAS eYb
[IpakTuueckue paboTHI. N3yuenue
MarHUTHOTO TOJs KaTyIIKH C TOKOM.
4.3.15 HccnenoBanue  JeHCTBUS — MOCTOSHHOTO

MaravTa Ha paMKy C TOKOM. HccnenoBanue

SABJICHUA BHGKTpOMaFHHTHOﬁ HHIOAYKIIUHN




KOJIEBAHWA 1 BOJIHBI

5.1

###PartHHH#MEX AHNYECKUE U DJIEKTPOMAI'HUTHBIE KOJIEBAHU A

5.1.1

Konebarenbnas cucrema. CB0oOOgHBIE
kosieOanus. [apmMoHHMueckue KoseOaHusI.
IMepuon, wacrora, amrmmrymsa u dasa

KoJe0aHuii

5.1.2

[IpyxxunHbBIM MasTHHK. MareMaTHdecKuit

MasTHHK

5.1.3

VYpaBHEHHE TapMOHMYECKHX KOJEOaHMII.
Kunematnueckoe u JTAHAMHAYECKOE

oIucaHue KoJIe0aTeabHOI0 ABHUKEHUS

5.1.4

[IpeBpamenue SHEPIUH pu
TapMOHHUYECKUX KOJICOaHUIX. CBs13b
aMIUTATYIBI KoJIeOaHni HCXOIHOU
BEJIMYUHBI C aMIUIUTyJaMu KoJieOaHuU e

CKOPOCTH M YCKOpPEHUSs

5.1.5

KonebGarenbupiii  koHTYp.  CBOOOIHBIC
JJIEKTPOMArHUTHBIC KoJieOaHust B
UJCATLHOM  KOJICOATCIIbHOM  KOHTYpE.
AHANOTUST MEXKIy MEXaHWYSCKUMH U
3JIEKTPOMArHUTHBIMH KOJIEOAHHUSIMH.

®opmyna Tomcona

5.1.6

3aKoH COXpaHCHHUA SHEPIruu B HACAIIBHOM

K0J1e0aTeIbHOM KOHTYpE

5.1.7

BoinyxaeHHBIE MEXaHUYECKUE KOJieOaHusl.
Pesonanc. PesonanchHasa KpHUBasl.
BrinyxaeHHbie AJIEKTPOMArHUTHbBIE

KoJIeOaHusl.

5.1.8

[lepemennbii  TOK.  CHHYCOMIANBHBIN

HepeMeHHHﬁ TOK.

5.1.9

MoHOCTh IMNEPpEMECHHOT'O TOKa.
AMHJ’II/ITY)IHOG n I[eﬁCTBYIOHlee 3HA4YCHHUC

CHJIbI TOKA U HAITPSPKCHU A

5.1.10

Tpaucdopmarop. [IpousBoacTso, nepenaya




U TOTPeOJICHUE 3IEKTPUUYECKON SHEPrum.
OKOJIOTUYECKHE PUCKU IIPU IPOU3BOJCTBE
NIEKTPUUECKOU DHEPIUU. KynsTypa
HCII0JIb30BAHUSA JJIEKTPOIHEPIUU B

HOBCEIHEBHOU KU3HU

Texuuueckue ycTpoicTBa: ceiicMorpad,

5.1.11 ANEKTPUUECKUI 3BOHOK, JUHUN
ANIEKTpoTIepeaad
[Ipaktnyeckne paboTel. MccnenoBanue
3aBUCUMOCTH TIEPHOJIa MaJIbIX KOJeOaHMit
51 12 I'py3a Ha HUTHU OT IJIMHBI HUTH W MACCBbI

rpy3a. MccnenoBanue nepeMeHHOTO ToKa B
e U3 TOCJIEA0BATENBHO COCAMHEHHBIX

KOHACHCATOpa, KAaTYIIKH X PE3UCTOPA

5.2

#H##PartH#HMEX AHUYECKUE U DJIEKTPOMAI'HUTHBIE BOJIHBI

5.2.1

Mexanndeckue BOJIHBI, YCJIIOBUA
pacnpoctpanenusa. Ilepuon.  CkopocTb
pacnpocTpaHeHuss W JJUHA  BOJHBL

[Tonepeynsle ¥ MPOI0JIbHBIE BOJTHBI

5.2.2

###Par### Narepdepennus u audpakims

MEXaHUYCCKHUX BOJIH

5.2.3

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

BricoTta Tona. TemMOp 3ByKa

5.2.4

DJIEKTPOMarHuTHBIE  BOJIHBL. Y CIIOBUSA
U3Iy4eHUs]  DIIEKTPOMArHUTHBIX  BOJIH.
B3anmuas opuenTtanus BektopoB E, B u v

B BHGKTpOMaFHHTHOﬁ BOJIHC B BAKYyM¢€

5.2.5

CBoOMCTBa  JIGKTPOMArHUTHBIX  BOJIH:
OTpakeHHe, IpeJOMIICHUE, MOJSIpU3aLHs,
mudpakius, uHTepdepenuns. CKOpoCTb

OJICKTPOMAIrHUTHBIX BOJIH

5.2.6

[Ixana 3JIEKTPOMArHUTHBIX BOJIH.
IIpruMeHeHne 2IEeKTPOMArHUTHBIX BOJIH B

TEXHUKE U OBITY

5.2.7

HpI/IHI_II/IHBI pPagruoCBA3N U TCIICBUICHU.




Pannonoxanusi. DNeKTpOMarHuTHOE

3arpsi3HEHHUE OKPYKAIOIICH CpeJIbl

5.2.8

TexHu4eckue yYCTpPOWCTBA: MY3bIKAJIBHbBIC
UHCTPYMEHTBI, YIBTPa3ByKOBas
JUAarHOCTHKa B TEXHUKE M MEAMIMHE,
panap, paxuoNpUEMHUK, TEJIEBU30D,

aHTeHHa, tenedon, CBU-neyp

5.3

H#H#HPar#H#OIITUKA

531

[IpssmMonmHEHOE pacnpOCTpAHEHUE CBETa

B OJIHOpoJIHOM cpene. JIyu cBera

5.3.2

OtpakeHue cBeTa. 3aKOHBI OTpPaKEHHS
ceera. [loctpoeHne m300paykeHuid B TUIOCKOM

3epKaje

5.3.3

[Ipenomnenne cBeta. 3akOHBI TMPETIOMIICHUS
CBETa. AOGCOJIIOTHBIN MoKasaTellb

MpeToMIICHUS

5.3.4

[Tommoe BHYTpPEHHEE OTpaKCHUE.
[IpenenbHbIld yroJl MOJTHOTO BHYTPEHHETO

OTpakKEeHUS

5.3.5

Hucnepcusi  cBera. ClOXHBIM  COCTaB

ocnoro cBeta. L{Bet

5.3.6

Cobuparolue ¥ pacceuBaloOlINe JIUH3BI.
Tonkass nuu3a. DOKyCHOE pacCTOSHUE H
ONTUYECKass  cujla  TOHKOM  JIMH3BIL
[TocTpoenue n3o00paskeHnit B COOMPAIOIINX
U pacceuBaronux JuH3ax. Dopmyna
TOHKOM JUH3bI. YBEIWYECHHE, JaBacMoOe

JINH30U

5.3.7

HpeI[CJ'IBI MMPUMCHUMOCTHU reOMeTqueCKOﬁ

OIITUKHU

5.3.8

Wntepdpepenuus cBera. KorepentHsle
HCTOYHUKH. Ycnosus HaOII01eHUS
MaKCUMYMOB u MUHHMYMOB B
UHTEpPEPEHIIMOHHONH KapTHMHE OT JBYX

CI/IH(I)EBHBIX KOTCPCHTHBIX HCTOYHHUKOB




Hudpakmus ~ cBera.  AudpakiuonHas
pemérka. YcinoBue HaOMIOACHUS TIABHBIX
5.3.9 MaKCUMYMOB npu MaJcHuU
MOHOXPOMAaTHIECKOTO cBeTa Ha

T(QPaKIUOHHYIO PEIIETKY

5.3.10 [Monsipu3anus cBera

TexHu4eckue yCTpOMCTBA: OYKH, JyIa,

¢doToanmnapar, NPOEKIMOHHBIN ammapar,

5.3.11 MHUKPOCKOTI, TEIECKOI, BOJIOKOHHAs
OIITHKA, TUppaKIMOHHAs pelérka,
TIOJISIPOH T
[IpakTnueckue paboTHI. Nsmepenue

nokaszarens npenomienus. MccnenoBanue
5.3.12

CBOWCTB  M300pakeHWM B JIMH3aX.

HabGmronenue aucnepcun cBeta

SJIEMEHTHI CIIELIAJIBHOM TEOPUU OTHOCUTEJILHOCTH

['paHunbl TPUMEHUMOCTH KJIACCUYECKOU
MEXaHHUKHU. [TocTynatsl TEOpUHU
6.1 OTHOCHUTEJIIBHOCTH: MHBApUAHTHOCTH
MOJyJIZ CKOPOCTH CBETa B BaKyyMe,

MIPUHIIMIT OTHOCUTEIBHOCTH DUHIITEHHA

6 OTHOCUTEIBHOCTD OJIHOBPEMEHHOCTH.
6.2 3aMeasieHMe BpPEMEHM M COKpalleHHe
JUIUHBI
6.3 DHeprusi U UMIYyJIbC CBOOOAHON YaCTHUIIBI
CBsI3p Macchl C SHEprued M HMMITYJIbCOM
6.4 CBOOOJHOW YacTHLIbl. OHEprust IMOKOs
CBOOOTHON YaCTHIIbI
7 KBAHTOBAS ®U3UKA
#i#HPar###JIEMEHTBI KBAHTOBOM OIITUKU
®otonsl. Popmyna Ilnanka cBsa3u sHEprUn
7.1 7.11 doToHa ¢ ero uacToTOoW. OHeprus u

UMIYJIbC (OTOHA

7.1.2 OTtkpeITHE U UcchenoBaHue (GoTorddexra.




OnbIThI AT. CroieroBa. 3aKOHEI

dororddekra

7.1.3

YpaBHeHue DOHHIITENHA IS

dotorddexra. «KpacHas TPaHULIA»

dororddexra

7.1.4

Hasnenne cera. OnbiTel [1.H. Jlebenera

7.1.5

XUMHNYECKOE JIEMCTBUE CBETA

7.1.6

TexHUYecKHe yCTpOUCTBa: (DOTOIIEMEHT,
dboTomaTUHK, COJIHEYHAs Oarapes,

CBETOIUO/T

7.2

CTPOEHHME ATOMA

7.2.1

Mogens atoma TomcoHa. OMBITEI
Pezepdopna mo uccneqoBaHui0 CTPOSHUS

aToMa. HnaHeTapHaﬂ MOJICIb aToOMa

71.2.2

[Toctynatsl bopa. N3nyuyenue u
norjouieHre (OTOHOB TMpU  TMEpexoie
aToMa C OJHOTO YpPOBHS DJHEPrUHM Ha
npyroi. Buael ciektpoB. CekTp ypoBHEU

SHEPTUU aTOMa BOJIOPO/Ia

7.2.3

BoaHOBEIE cBoMicTBa 4acTull. BoOJIHBEI e
Bpoiis. KopnyckymnsipHo-BOJHOBOM
nyanu3M.  Jludpakuus SJeKTpOHOB Ha

KpucTajljiax

71.2.4

CroHTanHoe H BBIHYKJICHHOC HM3JIY4YCHHC.

YcTpolcTBO U pUHIMIT pabOTHI J1a3epa

7.2.5

TexHudyeckne YCTPOWCTBA: CIEKTPaIbHBII
aHau3 (CIEKTPOCKOI), J1a3ep, KBAHTOBBIi

KOMIIBXOTECP

7.2.6

[Tpaktuueckue  pabotel. HaGmonenue

JIMHENYaToro CIICKTpPa

7.3

ATOMHOE A1PO

7.3.1

Metoast Ha6J'IIOI[eHI/Iﬂ n peructpanuu

SJICMCHTAPHBIX YaCTHIL

7.3.2

OTKpBITI/IC PAANOAKTUBHOCTH. OmnbITH




Pesepdopna 1o ompesencHur0  cocraBa
paavoakTUBHOrO um3iaydeHus. (CBoiicTBa
anbda-, 6era-, raMMa-u3IydeHus. BiusHue

PAAUOAKTUBHOCTHU HA KUBBIC OPraHU3MbI

7.3.3

OTkpblTHE  HPOTOHA U HEWUTpOHA.
Hyxnonnass monens sinpa ['eitzenbepra —
WBanenko. 3apsa sapa. MaccoBoe uucio

sanapa. M3oTonsl

7.3.4

Anbda-pacna. DNEeKTPOHHBIHN u
MO3UTPOHHBIA  OeTa-pacnaj. lNamma-
U3ITy4YeHHE. 3aKOH  paJMOaKTUBHOTO

pacnana

7.3.5

OHeprusi CBSI3M  HYKIIOHOB B SIIpE.

Snepubie cunbl. Jledekt Macchl sapa

7.3.6

Snepuble peakumu. [lenenune u CcHUHTE3

saep

7.3.7

Anepubiit peakTop. TepMmosiepHbIi
cunte3. [lpobmembl U  mMepCHEKTUBBI
SIEPHOM  DHEPreTHKU.  IJKOJOTHUYECKUE

ACMEKTHI SJIEPHON IHEPTETUKHI

7.3.8

OnemeHTapHble  4acTulbl.  OTKpbITHE
MO3UTPOHA. OyHAaMeHTaIbHbIE

B3aUMOCUCTBUA

7.3.9

TexHuueckue  yCTpOWCTBA:  JO3UMETP,
Kamepa Bunbcona, smepHBId peakTop,

aroMHasa OoM0Oa

7.3.10

[Tpaktuueckue pabotel. HMccnenoBanue
TPEKOB YaCTHII (o TOTOBBIM

dororpadusm)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3gnoro neba. Cospe3ausi, spKue

3Bé3,I[BI, IJIaAHCThI, X BUAUMOC JBHKCHUC

8.2

Conneunass cuctema. IlmaHeTel 3eMHOMU

TPYIIIIBI. IImaneThI-ruranThl u ux




CIIyTHMKH, KapJIMKOBBIE ILIAHEThI. Maibie

testa COJTHEYHOM CUCTEMBI

8.3

Comnne, ¢otochepa wu  armocdepa.

CotHEeUHAas aKTUBHOCTH

8.4

Wcrounuk sueprun CosHua u 3B€371

8.5

3BE3/bI, WX OCHOBHBIC XapPAKTEPUCTUKU:
Macca, CBETMMOCTb, Paauyc, TEMIIEpaTypa,
170:¢ B3aMOCBSI3b. Hwnarpamma
«CHEKTpaJIbHBII  KJIaCC — CBETHUMOCTB.
3BE3apl  IJIAaBHOM  TOCIIENOBATEILHOCTH.
3aBUCUMOCTh «Macca — CBETHUMOCTE) JUIA

3BE3/] TJIABHOM MMOCIIEA0BATEILHOCTH

8.6

###Par###BuyTpeHHee  cTpoeHHe  3BE3.
CoBpeMeHHbIE MPEICTaBICHUS (o]
NpoucxokaeHnu u sBomounu CoiHua u

3B€311. DTalTB] JKU3HU 3BE3]]

8.7

Mneunsii  Ilyrb — Hama [anaktuka.
CnupanbHas CTPYKTypa lNanaktukwu,
pacopeneneHue 3BE3N, Tra3a U IBUIN.
IMonoxenne wu aBwxkenue CoaHila B
lNamaktuke. Ilmockas wu  chepudeckas

IHOACHUCTEMBI TamaxTukn

8.8

Tuner ramaktuk. PamuoramakThky u

KkBa3apbl. UEpHBIE IBIPHI B A/Ipax rajJakTHK

8.9

Bcenennas.  Pacmiupenne — BceneHHOM.
3akon XaOOma. Pasz0Oeranue ramakTHK.
Boszpact u paguyc Bcenennoil, Teopus
Bosmpmioro B3pbiBa. Mogens  «ropsiuei

Bcenennoii». PenukroBoe H3JIyUCHHUC

8.10

MacmtabHast ~ cTpykTypa  Bcenennoil.
Meraranaktuka. Hepeménnbsie npoOnemsl

aCTPpOHOMHU
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Onucanune y4eOHO-MeTOAHMYECKOT0 1 MaTePHAJIbHO-TEXHUYECKOI 0
Oobecnieyenust 00pa3oBaTe/IbHOIO MpoLecca mo npeamery «Pusnka»

1.YMK«®wu3uka.10—11 knaccel. bazoslit ypoBens». I'.51. Mskumesa, M.A. [letpoBoii/M.A. —
M.: JIpoda, 2019.

3. ®usuka. Mexanuka. Yriny0OneHHslid ypoBeHs. 1 0 kinacc. Yueouuk (aBTopsl: I'.S. Msikues,
A.3. CuHAKOB).).

4. Actponomusi. 1 1knacc. YueOnuk (aBtopsl: b.A.Boponuos-Benssimunos,E.K. Crpayr).

5. Meroauueckoe nocobue (aBrop A.B. lllaranuna).

6. ®usnka.10—1 l1knaccel.3amaunuk (aBTop H.W. IN'onbadapo).

7. PeivreBud A.I1. Coopauk 3amad o ¢gusuke. 10-11 xnace.- M.: [poda, 2008.

DJIeKTPOHHbIE y4eOHbIe 10Co0us:
http://www.metod-kopilka.ru Meroandeckas Kormuika
http://fcior.edu.ruhttp://eor.edu.ru dexepanbHbIii IEHTP HHPOPMAIIMOHHBIX 00Pa30BATEIBEHBIX
pecypcoB (OMC)
http://pedsovet.su ITegaroruueckoe cooOIIEeCTBO
http://school-collection.edu.ru Enunas xomnekius udpoBbix 00pa3oBaTeIbHBIX PECYPCOB.

KoMmiekT neMoHCTpaliOHHOrO U J1abopaTopHOro 00opyAoBaHHMA TO  (MEXaHHKeE,

MOJIEKYJIApHON  (U3HMKE, DSIEKTPOJUHAMHUKE, ONTHKE, aTOMHOW W sjaepHOW (Qu3uke) B
COOTBETCTBUHU C TEpeYHEM Y4eOHOro 00OpyIOBaHMS MO (PU3MKE MJIsi OCHOBHOMW IIKOJIBI, YTO
MO3BOJISIET BBIMIOJIHUTH MPAKTHUECKYIO YacTh MPOrpaMMbl (I€MOHCTPALMOHHBIE IKCIIEPUMEHTHI,
(bpoHTaIbHBIE OTBITHI, JJAOOPATOPHBIE PAOOTHI).

O6mee o6opynoBanue (hu3nka)

Hudponas aadoparopusi RELEON yuenuueckas (¢pusuka)
OOecnieunBaeT BHITIOJTHEHUE SKCIIPUMEHTOB 10 TeMaM Kypca (prU3HKH:
becnipoBoTHOM MYTBTUAATYMK C 6-F0 BCTPOCHHBIMU JATYHKAMH:

Hudposoii gatumk temmeparypsl (-40+165C)

Hudporoii narunk abcomorroro gasiaeHust (0...700k]1a)

Jatunk marautHOTo noJist (-100...+100 mT)

Haruuk Hanpspkerus (-2...+2B; -5...+5B; -10...+10B; -15...+15B)
Jatumk Toka (-1...+1A)

Jarumk akcenepometp (£2 g; +4 ¢; £8 g)

OTtnenbHBIE yCTpOICTBA:

USB ocummnorpad (2 xkanana, +/-100B)

Axceccyapsl:


http://www.metod-kopilka.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://pedsovet.su/
http://school-collection.edu.ru/

Kabens USB coemunuTenbHbIM

3apsgHOE YCTPOUCTBO C Kabenem

miniUSB USB Anantep

Bluetooth 4.1 LowEnergy

KoHcTpykTop 11t mpoBeAeHUS SKCIEPUMEHTOB
Kpatkoe pykoBOJICTBO 1O SKCILTyaTalliy HPPOBOI
nabopartopuu [IporpamMmmuoe obecrieueHue
Meromuueckue pekomenaaimu (40 paboT)
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