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MNOACHUTEJIBHASA 3AIIMCKA

Pabouass mporpamma ydeOHOro Kypca «®Dusmka» 0a30BOTO YpOBHA MJis
oOyuarormuxcst  10-11  xmaccoB  OTkpwITON  00m1€00pa30BaTeILHON THUMHA3UU
AHIIOO «MAHO» (nmanee coorBercTBeHHO — Pabouast mporpamma, I'mMHasus)
pa3paboTaHa B COOTBETCTBUU C TPEOOBAHUSIMU U C YUETOM:

- ®enepanpHoro 3akoHa oT 29.12.2012 Ne 273-03 «O6 obOpazoBaHUU B
Poccniickon @enepanum»;

- npukaza MunnpocBemenus Poccun ot 22.03.2021 Ne 115 «O06
yrBepxkaeHun Ilopsaka opraHm3alMu W OCYIIECTBIEHHS 0Opa3oBaTElIbHOMN
NEATEIIBHOCTH [0  OCHOBHBIM  OOIIEOOpa30BaTEIbHBIM  IpOrpaMMaM  —
oOpa3oBaTeNbHBIM IPOrpaMMaM HayaJbHOTO OOILEro, OCHOBHOTO OOIIEro U
CpEeIHEro 0011ero 00pa3oBaHUNY;

- npukaza MunnpocBemenus Poccun ot 17.05.2012 Ne 413 «O6
YTBEPXKJICHUH (PelepaTbHOr0 TOCYAapCTBEHHOTO0 O00pa3oBaTENbHOIO CTaHAAapTa
CpeaHero o0miero oopa3oBaHus» ¢ U3MEHEHUSIMU U JonoJiHeHUs MU (nanee — @I'OC
COO);

- npukaza MunnpocBemenus Poccun ot 18.05.2023 Ne 371 «O06
YTBEPXKICHUH (enepanbHoil 00pa30oBaTeIbHOM MPOrpaMMbl CPEAHEr0 OOILIEro
o0pa3oBaHUD;

- CII 2.43648-20 «CaHuTapHO-3IIUEMUOJIOTHYECKUE TpeOOBaHUA K
OpraHM3alMsIM BOCHHUTAHHUA M OOYyYEHMs, OTAbIXa U O3J0pOBJICHUA JAETeH u
MOJIOJIEKW», YTBEP)KIEHHBIX ITOCTAHOBJICHHEM TJIaBHOTO CAHUTAPHOTO Bpaya OT
28.09.2020 Ne 28;

- CanlluH 1.2.3685-21 «l'urnennyeckue HOPMATHUBBI M TPEOOBAHHS K
oOecrieueHunto 6e30macHOCTU U (W) 0€3BPEIHOCTH JIJIsl YeIoBeKa (PaAaKTOPOB CPEIbI
OOuTaHMs», YTBEPXKACHHBIX IOCTAHOBJIEHUEM TIJaBHOTO CAHHUTApHOIO Bpada OT
28.01.2021 Ne 2;

- Konuenuuu  npenogaBanuss  yyeOHoro  mpeamera  «®Duszuka» B
oOpa3oBaTenbHbIX Opranu3auusax Poccuiickoit ~ @Deaepauuu, peamu3yOIIUX
OCHOBHbIE 00pa3zoBaTeNbHbIE MPOrpaMMbl, yTBEpkIEHHON Pemenuem Komiernu
MunncrepctBa mpocsemnieHust Poccuiickoit ®enepanun (mporokon ot 03.12.2019
No T1K-4BH);

- OCHOBHOM 00pa3oBaTeILHON MpOrpaMMbI CPEHEro 00IIero oOpa3oBaHUs
OTtkpeiToit 0o6meoOpazoBarensHoii rumHazun AHIIOO «MAHO» (mamee — OOII
COO I'umHazun);

- y4eOHOTO IUIaHa cpelHero oOuiero oopa3oBaHus Ha TEKYLIUi y4eOHbIi roa
['mmuasnuy;

- ¢enepanbHON paboyeil mporpammbl yueOHoro mnpeameta «Ieorpadusy,
KOTOPBIN BXOJUT B MPEAMETHYIO 007acTh «O0111eCTBEHHO-HAYYHbIE TPEAMETHI.

[Iporpamma 1o ¢Qusnuke 0a30BOr0 YpOBHS Ha YPOBHE CpEIHEro OoOIIero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE MOJIOKEHUN U TpeOOBaHUM K pe3ysbTaTam
OCBOEHMSI OCHOBHOM 0Opa3zoBarenbHON mporpamMmbl, npeactaBieHHbix B OI'OC
COQO, a rtakxe c ydé€roM QeaepanbHOil pabouell HporpaMMbl BOCHUTAHUS U



2

KOHLEMNIUK MpernojaBaHusl yuyeOHoro npeamera «®Pusuka» B 00pa3oBaTEIbHBIX
Opra"u3anusax Poccniickon ®enepanun, peanu3yomux OCHOBHBIE
o0Opa3oBaTeNbHbIEC TPOTPAMMBI.

Copmepxanue mporpaMMbl 1Mo (U3MKE HampaBieHO Ha (HOPMHUPOBAHHE
€CTECTBEHHO-HAYYHOU KapTUHBI Mupa oOydaromuxcsa 10—11 kimaccoB npu 00yyeHun
ux (usuke Ha 6a30BOM ypOBHE Ha OCHOBE CHCTEMHO-ACSITEILHOCTHOTO MOIXOJA.
[Iporpamma no ¢usuke coorBercTByeT TpedboBanusm OI'OC COO k miaHupyeMbiM
JUYHOCTHBIM, MPEAMETHBIM U METalpeIMETHBIM pe3yJbTaTaM OOYyYEeHHs, a TaKkKe
YUUTBHIBAET HEOOXOAMMOCTh pEATU3alUU MEXIPEIMETHBIX CBSI3eH (QU3UKU C
€CTECTBEHHO-HAYYHBIMU y4E€OHBIMU NpeAMeTaMU. B Hell onpenenstorcs OCHOBHbIE
LENH U3Y4YeHUs] (PU3MKH Ha YPOBHE CPEIHEro oOLIero oOpa3oBaHMs, IIJIaHUPYEMbIE
pe3yNbTaThl OCBOEHUS Kypca (PU3UKU: IMYHOCTHBIE, METAIIPEIMETHBIE, TPEIMETHBIE
(Ha 6a30BOM ypOBHE).

[TporpamMma 1o (pusmke BKIIOYAET:

e IUTAHMPYEMBIE PE3YyJbTaThl OCBOEHUS Kypca (PU3HKU Ha 0Oa30BOM YPOBHE, B
TOM YHCJIE€ IPEIMETHBIE PE3YyJIbTAThI IO T0JIaM O0yYEHHUS;

e cojzepkanue yueOHoro npeamera «dusuka» no rogam 00yyeHusl.

®du3rka Kak Hayka O HamOoJjiee OOIIMX 3aKOHAaxX NPUPOJbI, BBICTYIas B
KauecTBe y4eOHOTO MpeaMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIA BKJIAJ B CUCTEMY
3HaHHUI 00 okpyxkaromeMm mupe. konbHbI Kype (PU3MKHA — CUCTEMOOOPA3YIOIINN
JUISL €CTECTBEHHO-HAYUYHBIX YUYEOHBIX MPEAMETOB, MOCKOIbKY (PU3UUECKHE 3aKOHbI
JeXaT B OCHOBE IPOIECCOB M SIBJICHHWM, M3y4yaeMbIX XUMHEH, Ouonorue,
dbu3nyeckoit reorpadueii U acTpoHoMue. Mcronp3oBaHue U aKTUBHOE TPUMEHEHUE
(bu3znyecKux 3HaAHUI OIpenessieT XapakTep U pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOT Ul
B cdepe DSHEPreTUKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, IOJyYEHHUS HOBBIX
MaTepuajoB C 3aJaHHBIMU CBOMCTBaMU U Apyrux. M3ydeHwe (PU3MKU BHOCUT
OCHOBHOM BKJIaJL B (OPMUPOBAHHME €CTECTBEHHO- HAay4YHON KapTUHBI MHpa
oOyyvaronuxcs, B (pOpMUPOBAHHE YMEHHN NPUMEHSATh HAyUYHBIA METO] MMO3HAHMUS
IIPU BBIMOJHEHUU UMU YUEOHBIX HCCIIETOBAaHUH.

B ocHOBy Kkypca (u3uMKM Ui YpOBHS CpeaHEro oOuiero oOpa3oBaHUs
MOJIOKEH PsAJ HIEH, KOTOpblE MOXHO paccMaTpUBaTh KakK MPUHUUIIBI €ro
MOCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypcC SIBISIETCS JIOTUYECKU
3aBEpUIEHHBIM, OH COJIEPKUT MaTepHall U3 BCEX Pa3/lesioB (PM3HMKH, BKIIOYACT KaK
BOIPOCHI KJITACCUYECKOM, TaK 1 COBPEMEHHOM (DM3UKHU.

Hoes cenepanuzayuu. B coOTBETCTBUM ¢ HeW Marepuan Kypca (U3NKU
o0benMHEH BOKpPYr (Qu3nyeckux Teopuil. Begymmm B Kypce sBisercs
(dbopMUpOBaHUE MPEICTABICHUA O CTPYKTYPHBIX YPOBHSIX MaTEpHM, BELIECTBE U
noJIe.

Hoes eymanumapuzayuu. EE peanusanus mnpearnojaraeT HCHOJIb30BaHUE
TYMAaHUTAPHOTO TOTEHIMaTIa (PU3NYECKONM HAyKH, OCMBICIECHUE CBS3U Pa3BUTHS
(GU3HMKY C pa3BUTHEM OOIECTBA, a TAKKE C MUPOBO33PEHUECKUMU, HPABCTBEHHBIMU
Y HKOJIOTMYECKUMU MPOOJIEMAMH.



Hoess  npuxnaounou  nHanpaenennocmu. Kypc ¢usuku  mpeamosaraet
3HaKOMCTBO C HIMPOKAM KPYrOM TEXHMUYECKUX U TEXHOJOTHMUECKUX MPHUIIOKEHUHN
W3YUYCHHBIX TEOPUM U 3aKOHOB.

Hoes sKonoeuzayuu peanusyeTcss IMOCPEICTBOM BBEACHHUS AJIEMEHTOB
COJIEp>KaHMsl, MOCBAIIEHHBIX YKOJIOTMYECKUM MPOOJIEMaM COBPEMEHHOCTH, KOTOPBIE
CBSA3aHbl C PA3BUTUEM TEXHUKH U TEXHOJOTWW, a Takke OOCYyX AEHHS IMpoOiIemM
paIMoOHaIBHOTO IPUPOIOTOIB30BAHMS U SKOJIOTHUECKON 0€30MaCHOCTH.

CTepXHEBBIMH 3JIEMEHTaMU Kypca (PU3MKHM Ha YPOBHE CpPEIHEro OOIero
oOpa3oBaHMsl SBIAIOTCA (Qu3nyeckue Teopuu ((GOpMUPOBAHME MNPEACTABICHUH O
CTPYKType€ HOCTpOeHUsl (PU3NUYECKON Teopuu, poiu (PyHAAMEHTAIbHBIX 3aKOHOB U
IPUHILIAIIOB B COBPEMEHHBIX NPEICTABICHUAX O IPUPO/JIE, TPaHUL[aX PUMEHUMOCTH
TEOpUH, JIJIs1 ONMCAHUS €CTECTBEHHO-HAYUHBIX SBJICHUH U IIPOLIECCOB).

CucTeMHO-IeSTeNIbHOCTHBIN MOJIX0J B Kypce (DM3HMKH PEaTU3yeTCsl MPexae
BCET0 3a CYET OpPTraHU3alUY SKCIIEPUMEHTAIBHON e TEIbHOCTH 00yyatommxcs. Jins
0a30BOro ypoBHA Kypca (PU3UKHM — 3TO HCIOJIb30BAHHE CHCTEMbI (PPOHTATBHBIX
KpPaTKOBPEMEHHBIX SKCIIEPUMEHTOB U JIA0OPATOPHBIX pabOT, KOTOPBIE B MIPOrpamMme
no (usuke oObEOUHEHb B OOLIMH CIHMCOK YYEHHMYECKHX MPaKTUYECKHX padoT.
Boigenenre B yKa3aHHOM IepeyHe Ja0opaTOpHbIX paldOT, MPOBOAUMBIX IS
KOHTPOJISI U OLEHKH, OCYIIECTBIIAETCS YYAaCTHUKAMH OOpa3oBaTEIbHOrO Mpolecca
UCXOJ U3 OCOOCHHOCTEW IUIAaHUPOBAHMSI M OCHauleHus kaOuuera ¢usuku. [lpu
3TOM oOecneuyuBaeTcs OBJIAJEeHUE OOYYaIOIIMMUCS YMEHUSMU IPOBOAUTH
KOCBEHHBIE HM3MEPEHHMsI, HUCCIICJOBaHMS 3aBHUCUMOCTEH (U3MUECKUX BEJIMYUH U
IIOCTAHOBKY OITBITOB IO MTPOBEPKE MPEI0KEHHBIX TUIIOTES.

Bonbiioe BHUMaHUE yIensIeTCs PEIICHUI0 pacYETHBIX U KaU€CTBEHHBIX 3a/1a4.
[Tpu 3TOM JUIs pacu€THBIX 3a7a4 NPUOPUTETOM SIBIISIFOTCS 3a/1a4u C SBHO 3aJJaHHOM
du3znyecKkoil MOJENbl0, MO3BOJISIIOIIME MPUMEHSITh M3YyYEHHBbIE 3aKOHBI U
3aKOHOMEPHOCTH KaK W3 OJHOrO pasjesia Kypca, Tak M HUHTErpuUpys 3HaHHUS U3
pasHbIX paznesnoB. sl KauecTBEHHBIX 3ajay MPUOPUTETOM SIBISIOTCS 3aJaHHs Ha
OoOBbsSICHEHHE TPOTeKaHUsl (U3UYECKUX SIBJICHUNM M TPOLIECCOB B OKpPYKarOIIEH
JKU3HU, TpeOyromue BbIOOpa (PU3MUECKONW MOAENM JUIsi CUTyallud MPaKTUKO-
OpPUEHTHUPOBAHHOT'O XapakTepa.

B coorBerctBun ¢ TpeboBanusimu  DPI'OC COO k MarepuaibHO-
TEXHUYECKOMY 00ecleueHHI0 y4eOHOro mpoiecca 6a30Bblil ypoBeHb Kypca (PU3uKu
Ha YpOBHE CpeaHero ooOmero oOpa3oBaHMs JODKEH HU3y4aTbCs B YCIOBHSIX
NpeIMETHOrO0 KaOuHeTa (M3MKKA WIM B YCIOBUSX HHTETPUPOBAHHOTO KaOWHETa
MPEIMETOB E€CTECTBEHHO-HAYYHOTO IMKiIa. B kaOuHere (U3MKK TODKHO OBITH
HeoOXouMoe JlabopaTopHOe OO0OpYyJIOBaHHE JJis BBIMOJIHEHHUS YKa3aHHBIX B
nporpaMMe Mo (QU3MKe YYEHHYECKUX MPAKTUYECKUX pabOT U JEMOHCTPALMOHHOE
o0opyI0BaHUE.

JlemoHcTpaniMoHHOE  OOopynoBaHue (OpMHUpPYEeTCS B COOTBETCTBUU C
OPUHIIMIIOM  MHUHMMAQJIbHOM  JIOCTATOYHOCTH M OOECleurMBaeT IMOCTAaHOBKY
NEPEUUCIECHHbIX B TMporpaMMe 10 (U3UKE KIIOYEBBIX JAEMOHCTpaluh IS
UCCJIENOBAHMUSI  M3y4Yae€MbIX  SBJICHMM W  TOPOLECCOB, HSMIUPUYECKUX U
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byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUI.

JlaGopaTopHoe o00OpyIOBaHUE IS YYCHHUYECKUX MPAKTHUYCCKUX padoT
dbopMupyercss B BHIE TEMaTHUYECKUX KOMIUIEKTOB M OOecrleumBaeTcss B pacuére
OTHOTO KOMIUIEKTa Ha JBYyX oOOyvaromuxcsi. TemMaTH4ecKue KOMILIEKTHI
71a00paTOpHOTO O000PYIOBaHMUS JOJKHBI OBITh TMOCTPOEHBI HAa KOMIUIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX MU IU(POBBIX TPHUOOPOB, a TAKKE KOMITHBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BU/JIE ITU(PPOBBIX JTa00paTOPUH.

OCHOBHBIMU IENSIMU U3y4EHUS (PU3UKHU B 0OIIEM 00pa30BaHUU SBISIFOTCS:

o (dopMHpOBaHHE HHTEpeca M CTPEMJICHHsS OOyYaloluXcsi K Hay4dHOMY
U3YYEHUIO TPUPOABI, PpPa3BUTUE MX HHTEJUIEKTYAJIbHBIX W TBOPYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEJCTABICHUI O HAYYHOM METOJIe MO3HaHUs U (popMUpOBaHHE
MCCIIEI0BATENbCKOTO OTHOIIEHUS K OKPYKAIOIIUM SIBJICHUSIM;

e (GOpMHUPOBAHNUE HAYYHOTO MUPOBO33PEHUSI KaK pe3yJIbTaTa U3yYCHHs] OCHOB
CTPOCHUS MaTepuu U (PyHITaMEHTaIbHBIX 3aKOHOB (PU3UKHY;

e (GOpPMHpPOBAHHE YMEHHH OOBACHATH SABJICHHS C HCIOJIb30BAHUEM
(bU3MYECKUX 3HAHUW U HAYYHBIX JOKa3aTEIbCTB;

e (GOpMHpPOBAHUE NPEJCTABICHUNA O POIM (DU3MKH ISl Pa3BUTHS IPYTUX
€CTECTBEHHBIX HaYK, TEXHUKH U TEXHOJIOTHUH.

JlocTikeHne 3THX Lefiedl 00ecreurBaeTCsl PEIICHUEM CIENYIOIUX 3a/ad B
npouecce U3yyeHus Kypca GU3MKU Ha YPOBHE CPEHETO 00I1Iero 00pa3oBaHus:

e IpUOOpETEHHE CUCTEMBI 3HAHUH 00 00IMMX (PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHaX, TEOPHUSX, BKIIIOUAst MEXAHUKY, MOJICKYJISIPHYIO (PU3UKY, DIEKTPOJUHAMUKY,
KBaHTOBYIO (DM3HKY U JIEMEHTHI aCTPODU3HUKY;

e GOpMHpOBaHHE YMEHHI TNPUMEHATh TEOPETUYECKHE 3HAHUS IS
OOBbsICHEHUS (PU3NYECKUX SIBJICHUN B MPUPOJE W IS TPUHITHS MPAKTHUYECKUX
PEILIECHUN B MOBCEAHEBHOW )KU3HU;

e OCBOCHHME CHOCOOOB pEUIeHUS pa3IMYHBIX 337a4 C SBHO 3aJaHHOMU
bu3nUecKoil MOJENblo, 3aJay, MOJAPAa3yMEBAIOIIUX CAMOCTOATEILHOE CO3JaHHe
dbuznyecKoi MoJIeNu, aJeKBaTHON YCJIOBHSM 3a/1a4H;

e TMOHMMAaHWE (PUBMYECKUX OCHOB W MPUHIUIIOB JACHUCTBUS TEXHUUYECKHUX
YCTPOMCTB U TEXHOJOTUYECKHUX MTPOLIECCOB, UX BIMSHUS Ha OKPYKAIOLIYIO CPENY;

e OBJIAJICHHE METOJIaMU CaMOCTOATEIBLHOTO IUIAHUPOBAHUS M TPOBEICHUS
bU3MYEeCKUX  OKCIIEPUMEHTOB, aHalW3a ¥ HWHTEpOpeTanuu  WH(opMaIuu,
OIPEIENIEHMS TOCTOBEPHOCTHU MOJIyYEHHOTO PE3YIbTaTa;

e CO3JAHUE YCIIOBUU Il PAa3BUTUS YMEHUU MPOEKTHO-UCCIIEI0BATEIBCKOM,
TBOPUYECKOU IEATETBHOCTH.

Ha u3yuenue ¢usuxu (6a30Bbiii ypoBenb) B 10 u 11 kmacce orBonutcs 136
4acoB: 1o 68 yacoB (2 yaca B HEJIEJI0) B KaXKJI0M Y4eOHOM Toy.

[Ipennaraemeiii B mporpamme 10 (GU3HKE TEpPEUYCHb JA0OPATOPHBIX U
NPaKTUYECKUX PpadOT SBISETCS PEKOMEHAOBAHHBIM, YYMUTENIb JeJIaeT BHIOOP
NpOBeNEeHUs] J1A0OPATOPHBIX pPabOT U OMBITOB C YYETOM HWHIMBUYATbHBIX
O0COOCHHOCTEN 00yJaroOIMnXCs.



5

COJEPKAHUE OBYYEHUA 10 KJIACC
Paznea 1. ®usuka 1 MeTOAbI HAYYHOI'0 NO3HAHUSA

®usuka — Hayka O mnpuponae. HaydHele METOIbl NO3HAHMS OKPYKAIOILIErO
mupa. Ponp »dkcnmepuMeHTa MW TEOpMM B INPOLECCE NO3HAHUSA IPUPOJBIL.
OKCIIepUMEHT B (PU3HKeE.

MonenupoBanue (U3HUECKUX SBICHUNW M TporeccoB. HayuyHble THUIIOTE3BI.
dusznueckre 3aKOHBI U TEOpUU. |'paHHIBI MPUMEHUMOCTH (DPU3HUECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Ponp u mecto pusuku B (GOpMUPOBAHMM COBPEMEHHOM HAyYHOH KapTHHBI
MUpa, B IPAKTUYECKOMN NEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBsle ¥ IM(PPOBbIE H3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIE
JATYHUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABWKEeHHE. OTHOCHUTEIBHOCTb MEXAaHUYECKOTO JBUKEHUS.

Cucrema orcuéra. Tpaekropusi.

[lepemernienue, CcKOpoCTh (CpeaHsiE CKOPOCTb, MTHOBEHHAsl CKOPOCTh) H
YCKOPEHHUE MATEPUAIBHOM TOYKH, UX MPOEKIUU HA OCH CHCTEMBI KOOpJWHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE W PaBHOYCKOPEHHOE TMpsSMOJIMHENHOE ABMkeHHe. ['paduku
3aBUCHUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHHS, IyTH M [EpEMEIICHUS
MaTepUaIbHOW TOYKHA OT BPEMEHH.

CBoOosHOE TazieHre. Y CKOpeHre CBOOOIHOTO MaieHUSI.

KpuBonunentHoe nBukeHue. JIBMKEHHWE MaTepUalbHOW TOYKHU 1o
OKPYHOCTH C IOCTOSIHHOM MO MOJYJIO0 CKOPOCTBIO. YTJ0Basi CKOPOCTh, JIMHEWHAs
ckopocTh. [lepuoa u yactora obpaienus. [{[eHTpocTpeMuTenbHOE YCKOPEHUE.

TexHuyeckue YCTpOWCTBA M MPAKTUUECKOE MPUMEHEHHE: CIUI0METD,
JIBI>KCHUE CHAPSJIOB, IIETTHBIE U PEMEHHBIC TIepeavun.

Jlemoncmpayuu

Mogenb cuctembl OTCUETA, WILTIOCTPAlUsl KMHEMAaTUYECKHX XapaKTEPUCTUK
JBHOKCHUS.

[IpeoOpa3zoBanue IBUKEHUI C UCTIOJI30BAHUEM TIPOCTHIX MEXAHU3MOB.

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

HaGnronenne nBvkeHUs Tena, OpOIIEHHOTO TMOJ YIJIOM K TOPU30HTY U
TOPU30HTANIBHO.

N3mepenne yckopeHusi CBOOOJHOTO TajeHusl. HampaBiieHHe CKOpPOCTH TIpU
JIBH)KCHUU 10 OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabomul

N3ydeHne HEpaBHOMEPHOIO JBUKEHUS C IEIbI0 ONpEeSIeHUs] MTHOBEHHOM
CKOPOCTH.

UccnenoBanre COOTHONICHUS MEXAY IyTSAMH, TPOMJACHHBIMU TEJIOM 3a



MOCJIEAOBATEINbHBIE pPABHBIE MPOMEXKYTKA BPEMEHH IPU PAaBHOYCKOPEHHOM
JBW>KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOW HYIJIIO.

N3ydeHnne nBUKEHUS IapUKa B BSI3KOU KUJIKOCTH.

W3ydenue aBuMXeHUS Tela, OPOIIEHHOTO TOPU30HTAJIBHO.

Tema 2. /lunamuxa

[Ipyammn  otHocutenbHOCTH  ['anmunes.  IlepBelii  3akoH  HeroToHna.
NHepunaibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepnos3unuu cui. Bropoit 3akon HerotoHa
JUIS MaTepUalibHOM TOYKU. TpeTuii 3akoH HproTOHA 1Sl MaTepUaIbHbBIX TOYEK.

3akoH BcemupHOro TtsaroteHus. Cuna Tskectd. IlepBas kocMmuueckas
CKOPOCTb.

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

Tpenue. Buabl Tpenus (1mokosi, CkoibxeHus, kauenust). Cuna tpenus. Cyxoe
TpeHue. Cuiia TpeHUsl CKOJIbKEHUS U cuia TpeHus nokosd. KoadduuueHnt tpenus.
Cwuita cONpOTUBIIEHNS NIPH IBUKEHUU TEJIA B KUJIKOCTH WIIN Tas3e.

[TocTynarensHOE U BpallaTeIbHOE IBHKEHHE a0COIFOTHO TBEPAOrO Tea.

MoMEHT cuiIBl OTHOCUTENBHO OCH BpameHus. [lmedo cuibl. Ycnosus
paBHOBECHUS TBEPAOIO TeJIA.

TexHuyeckue yCTpOMCTBA M NPAKTHYECKOE NPUMEHEHHE: NOAIINITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenue nHepUUU.

CpaBHEHHE MacC B3aUMOJECHCTBYIOIIUX TEN.

Bropoii 3akoH HerotoHa.

N3mepenue cuil.

CrnoxxeHue cui.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT Ae(opMalnu.

HeBecomocTs. Bec Tena npu yCKOpEeHHOM NOABbEME U MAJCHUH.

CpaBHEHUE CHJT TPEHUS MTOKOSI, KAYEHUS U CKOJIBKEHUS.

VYcmoBus paBHOBecHs TBEPAOTO Tena. Buapl paBHOBECHS.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul

N3yuyenue ABMKEHUs OpycKa M0 HAKJIOHHOW MJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CUJT YIIPYTOCTH, BOZHUKAFOIINX

B MIPY’KUHE U PE3UHOBOM 00pasiie, OT ux AehopMaIiii.

HccnenoBanne yciOBUM paBHOBECUS TBEPAOTO TEla, HMMEKOLIET0 OCh
BpAILICHUA.

Tema 3. 3akonbl COXpaHeHUus 8 MexanHuKe

NmMnynbec maTepuanbHOM TOUKM (Te€na), CHUCTEMbl MaTE€pUalIbHBIX TOYEK.
NMnynbe cuiibl 1 U3MEHEHHE HMITyJIbCa Tela. 3aKOH COXPAHEHUs HMITYJIbCa.
PeakTuBHOE NBUKEHUE.

PaboTa cripl. MOIIHOCTE CHIIBL.

Kunernueckass sHeprusi MaTepHalbHOM TOYKM. TeopemMa 00 HW3MEHEHUU
KUHETUYECKOU DHEPTUM.
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[ToTrennmansHas DHEPTHUS. [ToTenumanbHas JHEpPrus yIpyro
nedopMUpOBaHHOM NpyXUHBI. [loTeHIMaNTbHAs SHEPTUS Tesla BOIM3U TOBEPXHOCTH
3emuIH.

[loTeHnManbHBIE W HENOTCHUMAJBHBIE  CHJIBI. Ces3p  paboThI
HEMOTCHIMAIBHBIX CHJI C M3MEHEHHEM MEXAHUYECKOM DJHEPIUU CHCTEMBI TEI.
3aKOH COXpaHEHUs] MEXAHUYECKOW SHEPTHH.

Yrpyrue u Heynpyrue CTOJIKHOBEHMS.

TexHuyeckue ycTpoMCTBa M NPAKTHYECKOE IPUMEHEHHE: BOAOMET, KONED,
IIPYKUHHBIN IUCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHMS UMITYJIbCA.

PeakTuBHOE BHXKEHUE.

[Tepexon moTeHLMANbHON SHEPTUH B KHHETUYECKYIO U 0OPATHO.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

N3yueHnue aOCOJIIOTHO HEYIPYroro yjaapa ¢ MOMOIIbIO JIBYX OJMHAKOBBIX
HUTSHBIX MAasATHUKOB.

HccnenoBanre cBsizu pabOThl CHIIbI C U3MEHEHUEM MEXaHUYECKOW SHEPIuH
TeJIa Ha IPUMEPE PACTSIKEHUS PE3UHOBOTO KTy Ta.

Pazgen 3. MosexkyasipHas pu3uKka 1 TEPMOAUHAMUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJOKEHUSI MOJEKYISIPHO-KUHETUYECKOM TEOPUU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe paBwxkenue. Juddysus. Xapakrep IBUKEHUS U
B3aUMOJECUCTBUS YacTHUI[ BelleCcTBA. MoOJEnu CTpOECHUs ras30B, JKUIAKOCTEH U
TBEPIBIX TeN U OOBSICHEHUE CBOMCTB BEILIECTBA HA OCHOBE 3TUX Mojesie. Macca u
pa3Mmepsl MoJiekyl. KonnuectBo BemectBa. [locTtosiHHas ABoraapo.

TemmoBoe paBHoBecue. Temmeparypa u e€ usmepenue. lllkana temmeparyp
Llenbcus.

Mopens  uaeanbHoro ra3za. (OCHOBHOE  YpaBHEHUE  MOJEKYJISPHO-
KMHETUYECKOM TEOpHM HJIealIbHOrO Ta3za. AOCONIOTHAs TeMreparypa Kak Mepa
CpeIHEel KHUHETHMYECKONM JHEpPruM TEIUIOBOTO JBIKEHHUS dacTui Trasza. lllkana
temrepatyp KenbBuHa. ['a30Bbie 3akoHBI. YpaBHeHUEe MeHneneeBa—Knanenpona.
3akon JlanpToHa. M30mporiecchl B HACAIBHOM ra3e C MOCTOSHHBIM KOJIMYECTBOM
BelecTBa. [ 'paduueckoe mpeacTaBlIeHUE H3OMPOIIECCOB: HM30TEpPMa, H30X0pa,
n3obapa.

TexHuyeckne yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
Oapomerp.

Jlemoncmpayuu

OnbIThl, J0Ka3bIBAIOIIME JHUCKPETHOE CTPOEHUE BeIecTBa, (QoTorpaduu
MOJIEKYJI OpTaHUYECKUX COCTMHEHUH.

OnbiThl 10 U PY3UHN KUAKOCTEN U ra30B.

Mopens OpOyHOBCKOTO JBUKEHUS.

Mogaens onbita IlTepHa.



OMBITHI, JIOKa3bIBAIOIIHE CyLIECTBOBAHUE MEXMOJIEKYJIAPHOTO
B3aMMOJICUCTBUSL.

Mopenb, WILTIOCTpUpYIOIIasi IPUPOY AABIICHUS ra3a Ha CTEHKH COCy/a.

OnbITel, WUTIOCTPUPYIOIINE YPAaBHEHUE COCTOSHUSA WJICAIIBHOTO Trasa,
M30MIPOIIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopsie pabonol

OmnpeneneHue Macchl BO3AyXa B KJIaCCHOM KOMHATE HAa OCHOBE U3MEPEHUI
00BnEMa KOMHATHI, TaBJICHUS U TEMITEpaTyphl BO3AyXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEXY TTapaMeTpaMU COCTOSIHUS pa3pe:KeHHOTO

rasa.

Tema 2. Ocnogvl mepmoouHamuxu

TepmoauHaMuueckass CUCTeMA. BHYTpEHHsII JHEpPrus TEPMOJMHAMUYECKOU
CUCTEMBI U crocoObl €€ m3meHeHus. KomnuecTtBo TemioTel U padota. BHyTpeHHSs
SHEPrus OJIHOATOMHOTO U7€AIBHOIO rasa. Buibt TEIIONEepEaauHn:
TEIJIONPOBOJIHOCTh, KOHBEKILMS, WU3JIydeHHE. YJelbHas TEIIOEMKOCTh BELIECTBA.
KonnuecTBo TEMIOTHI pH TEIIIONEPEIAYE.

[Tonsitue 006 anuabaTtHOM Tporiecce. [lepBbIii 3aKOH TEPMOJAMHAMUKHU.
[IpumeHneHnue MepBOro 3akoHa TEPMOJMHAMUKH K u3omporeccaM. ['paduueckas
WHTEpHpeTanus padoThl rasa.

Bropoii 3akon TepmoauHamuku. HeoOpatuMocTh mpoiieccoB B MPUPO/IE.

TeruioBple  MamuHbl.  [IpUHIMIBL  JEWCTBHST  TEIUIOBBIX  MAIIMH.
[IpeoOpa3oBanusi SHEPruM B TEIUIOBBIX MamnHaxXx. Kos)PuuUEeHT moie3Horo
nerictBusl TeruioBo MamuHbl. [{ukn KapHo u ero kodpduuMeHT Moae3HOoro
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIOIHEPTETUKH.

TexHHUYecKue YyCTpOMCTBA U MPAKTHUYECKOE MPUMEHEHHE: JIBUTaTelb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAWIbHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3meHeHne BHYTpPEHHEH SHEpPruM Teja IMPU COBEPLIEHUU pabOTHI: BBUIET
npoOKu W3 OYTHUIKKM TOJ JCMCTBHEM CXKAaTOTO BO3/yXa, HarpeBaHue 3¢upa B
JaTYHHOU TpyOKe MyTEM TpeHwUsl (BUIECOIEMOHCTPAIINS).

W3meHenune BHyTpEHHEH SHEPTrUu (TeMIlepaTyphl) Teja Mpu Terionepeaaye.

OnpiT 1O aauabaTHOMY paCUIUPEHHIO BO3AyXa (OMBIT C BO3AYLIHBIM
OTHUBOM).

Mopnenu mapoBoil TypOWHBI, ABUTATENSI BHYTPEHHETO CTOpPaHUsl, PEaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, 1abopamopmusie padbomul

N3Mepenue yaenbHON TENI0EMKOCTH.

Tema 3. Acpecamnvie cocmoanusn eeujecmea. Pazoevie nepexoovt

[TapooOpazoBanue u koHAeHcanus. Mcnapenue u kumnenue. AOCOMIOTHAS U
OTHOCUTEJbHASl BIIAXKHOCTh BO3Ayxa. HackllieHHbld map. YaenpHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPbl KATICHUSI OT JTaBJICHHUS.

TBépnoe teno. Kpucrannuueckue u amopdubie Tena. AHU3OTPOMHS CBOWCTB
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kpucrtamuioB. JKuakue kpuctamwibl. CoBpeMeHHble MaTepuainbl. [lnaBrneHue wu
KpUcTayu3aIus. Y AelbHas TerioTa miasieHus. Cyonumarus.

VYpaBHeHUE TEMIOBOTO OaaHca.

TexHudecKkue YCTPOWCTBA W MPAKTHUECKOE IPUMEHEHWE: THUTPOMETP U
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTHH TOJYYEHHUSI COBPEMEHHBIX MaTEepHaJIOB, B
TOM YHCJIC HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACHIIICHHBIX TTAPOB.

Kunenue npy noHM>KEHHOM JJaBJICHUU.

CriocoObl U3MepeHus BIAXKHOCTH.

HabGnronenue HarpeBaHus U MIaBJIeHUST KPUCTAUIMYECKOTO BEIlIeCTBA.

JleMOHCTpalus KpUCTAIIIOB.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

N3mepenne 0OTHOCUTENbHON BIAaKHOCTH BO3/1yXa.

Paznen 4. JiaekrpoauHamMuKa

Tema 1. Inexkmpocmamuxa

OJeKTpu3alms Tel. OJEKTPUYEeCKH 3apsa. [[Ba Buaa dIeKTpHYEeCcKUX
3apsnoB. [IpoBOAHMKH, AUANEKTPUKU W TNOJYIPOBOJAHUKH. 3aKOH COXPaHEHHUs
AIEKTPUYECKOTO 3apsIa.

B3aumoneiictBue 3apsnoB. 3akoH Kynona. ToueuHbl 3JIeKTpUYECKH 3apsi.
Onextpudeckoe rmosne. Hanpsok€HHOCTh — 3yekTpuueckoro noiid.  IIpuHnmn
CYNEPHO3ULIUNA DJIEKTPUUECKUX NOJIEU. JIMHMM HAnpPsKEHHOCTU IJIEKTPUYECKOTO
TIOJISL.

PaGoTa cui snextpocraruueckoro moisi. [loteniman. Pa3HocTs moTeHIHAIOB.
IIpOBOAHUKM M IUAIEKTPUKU B DIIEKTPOCTATHYECKOM I10je. JludnnekTpuyeckas
IIPOHULIAEMOCTb.

DnekTpo€MKOCTh. KoHmeHcaTop. DNEKTPOEMKOCTh IIJIOCKOTO KOHAEHCATOpPA.

DHEpPrus 3apsHKEHHOTO0 KOHAEHCATopa.

TexHuyeckne yCTpPOWCTBA M NPAKTHUECKOE IPUMEHEHHME: DIIEKTPOCKOI,
AIIEKTPOMETpP, AJIEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHUE 3JIEKTPONPUOOpPOB,
KOHJIEHCATOp, KONMMPOBAJIBHBIN annapar, CTPyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHIKUII IEUCTBUS SJIEKTPOMETPA.

B3aumopaencTBre HaANEKTPU30BaHHBIX TEI.

DNEKTPUYECKOE MOJIE 3aPSIKEHHBIX TEN.

[IpoBOAHUKH B DIIEKTPOCTATUYECKOM II0JIE.

DnekTpocTaTHyecKas 3aluTa.

JIMDIEKTPUKY B 3JIEKTPOCTATUYECKOM II0JIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHCAaTopa OT IUIOLAaH
IJJACTHH, PACCTOSHUASI MEXAY HUMH U AUAJIEKTPUYECKOU IPOHUIIAEMOCTH.

DHEpPrus 3apsHKEHHOT0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul
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N3mepeHne 3neKTpOEMKOCTH KOHJEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DNEeKTPUYECKU TOK. YCIOBUS CYLIECTBOBAHUS DSJIEKTPUUYECKOIO TOKA.
Nctounuku Toka. Cuia toka. [locTosiHHBIN TOK.

Hanpsoxenue. 3akon OMa 15l ydacTKa LETH.

DNEKTPUYECKOE CONMPOTUBJIEHUE. Y AEIBHOE CONMPOTHUBICHHE BEIIECTBA.
[TocnenoBarenpHOE, TApALIENBHOE, CMEIIAHHOE COEIMHEHUE TIPOBOTHUKOB.

PaGora oamektpudueckoro Toka. 3akoH JDkoyms—Jlenma. MomHOCT
AIEKTPUYECKOTO TOKA.

DJIEKTPOJIBUXKYIIAs CHJIA U BHYTPEHHEE COMPOTHUBIICHUE HCTOYHHUKA TOKA.
3axon Oma 15t TOJIHOM (3aMKHYTOM) 5ieKTpuyeckoi 1enu. Kopotkoe 3aMbikaHueE.

ONeKTpoHHAass  NPOBOAMMOCTh  TBEPABIX  METAUIOB.  3aBUCUMOCTH
CONPOTHUBJIEHUS METAJLUIOB OT TeMneparypsl. CBEPXIPOBOAUMOCTb.

DNEeKTpUYECKU TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITy4KOB.

[TonynpOBOIHHKHY. CoOcTBeHHass IIpUMECHAs POBOJAUMOCTD
NOJIyIpOBOJHUKOB. CBoiicTBa p—N-niepexoa. [1omynpoBoIHUKOBBIE NPUOOPHI.

OJIEKTPUYECKHM TOK B pacTBOpax M  paciulaBax  JJIEKTPOJIUTOB.
DIEKTPOIUTHYECKAs JUCCOUUALNS. DIEKTPOIIH3.

DJeKTpUUeCKUil TOK B ra3ax. CamMOCTOATENbHBIA M HECAMOCTOSTEIbHBIN
paspsaa. Monnus. [Inazma.

TexHuyeckue yCTpOMCTBA M IMPAKTUYECKOE IIPUMEHEHUE: aMIIepMETD,
BOJIBTMETpP, PEOCTAaT, HWCTOYHUKU TOKA, OJJIEKTPOHArpeBaTelIbHbIE MPUOOPHI,
AJIEKTPOOCBETUTEIBHBIE MPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN MO/,
TEPMUCTOPBI U (POTOPE3UCTOPHI, MOJTYIPOBOIHUKOBBIHN 1101, TaJIbBAHUKA.

Jlemoncmpayuu

W3MepeHne CUilbl TOKa U HaIPSKEHMUS.

3aBUCHUMOCTh CONPOTHUBJICHUS LWIMHAPUYECKUX NPOBOJAHUKOB OT JIJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEYEHHUSI M MaTepuana.

CMemaHHoe COeTMHEHNE TPOBOHUKOB.

[Ipsmoe wu3MmepeHue HIEKTPOABWXKYIIEH cuibl. KOpOTKOoe 3aMblKaHUE
raJlbBAHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBHUCUMOCTb CONPOTHUBIJIEHUSI METAILUIOB OT TEMITEPATYPBI.

[IpoBOAMMOCTB 3IAEKTPOIUTOB.

HckpoBoii pa3psil v MPOBOAMMOCTD BO3/1yXa.

OOHOCTOPOHHSS MPOBOAUMOCTD JUO/IA.

Yuenuueckuii akcnepumenm, nabopamopmuvie padbomul

N3ydenne cMEmaHHOIo COEINHEHUS PE3UCTOPOB.

W3mepeHne 3IeKTPOABHKYILIEH CUJIbI UCTOYHUKA TOKA M €ro BHYTPEHHETO
CONPOTHUBJICHUS.

HabGmronenne ammekTpoimsa.

MexnpeaMeTHbie CBA3H

N3yuenue kypca pusuku 6azoBoro ypoBHsa B 10 kiacce OoCyHIECTBISIETCS C
YYETOM COJEpKATEIbHBIX MEKIIPEIMETHBIX CBA3€H C KypcamMHd MaTE€MATHUKH,
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OMOJIOrMH, XMMHHU, Teorpaduu U TEXHOJIOTUU.

Meoicnpeomemnvle nonsamusi, CBA3aHHBIE C HM3YYEHHUEM METOAOB HAY4YHOTO
MO3HAHMS: SBJIEHUE, HAy4HbIM (akT, rTuUmotesa, (usuyueckas BeIMYMHA, 3aKOH,
Teopus, HAOIIOACHNE, IKCIIEPUMEHT, MOJEIUPOBAHNE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: pelieHUE CHCTEMbl YpaBHEHHH, JHHEWHas (QyHKUIUA,
napaboina, runepOosa, ux rpa@uKd U CBOMCTBA, TPUTOHOMETPUYECKUE (DYHKIIMU:
CHUHYC, KOCUHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO,
BEKTOPBI U X NPOEKIIMU Ha OCHU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocus: MexaHnueckoe IBUKEHUE B KUBOHM mpupoze, AUPpQys3usi, ocMoc,
TEIUI0O0OOMEH JKHUBBIX OPraHU3MOB (BU[bI TEIUIONEpEau, TEIJIOBOE PaBHOBECHUE),
JIIEKTPUYECKUE SIBICHUS B XKUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOCHUE BEIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJIIPHAs Macca, TEIUIOBBIE CBOWMCTBA TBEPIBIX TEN, XUAKOCTEN WU
ra3oB, JJIEKTPUYECKUE CBOMCTBA METAJUIOB, 3JIEKTPOJUTHYECKAs AMCCOLUALINS,
rajibBaHUKA.

I'eocpaghus: BIaxXHOCTb BO3/1yXa, BETPbI, 0apOMETp, TEPMOMET.

Texnonozus: npeoOpa3oBaHUE NBWKEHUN C MCIOJIb30BAaHUEM MEXAHU3MOB,
y4€T TpEHUsT B TEXHUKE, MNOJUIMIHUKH, HCIOJb30BAHUE 3aKOHA COXPaHEHUs
UMITyJIbCa B TEXHHUKE (pakeTa, BOAOMET W JIpyrue), JABUTATENb BHYTPEHHETO
CropaHusi, napoBasi TypOMHa, OBITOBOM XOJIOAWJIBHHUK, KOHIUIMOHED, TEXHOJIOTHH
IIOJIy4EHUs] COBPEMEHHBIX MAaTEpHAIOB, B TOM YHUCJIE HAHOMAarepUaloB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTaTUYECKasl 3allUTa, 3a3€MJICHHUE 3JIEKTPONPHOOpPOB,
KCEpOKC, CTpYMHBIN IIPUHTED, AJIEKTPOHArpeBaTEIbHbBIC npuOopHI,
3JIEKTPOOCBETUTENbHBIE TPUOOPHI, TAJIbBAHUKA.

11 KJIACC

Paznen 4. JaekrpoauHamMuka

Tema 3. Macnummnoe nonae. I1eKmpoMazHUMHAA UHOYKUUA

[ToctostHHBIE ~ MarHuThHl..  B3anMOAEHMCTBME  MOCTOSIHHBIX ~ MArHUTOB.
MarnutHoe mnone. BekTtop MarHuTHOM wuWHAYKOmMH. I[IpuHnum cyneprno3unuun
MAarHWTHBIX TOJEW. JIMHUM MarHuTHOM WHAYKIMU. KapTuHa JMHUM MarHUTHOM
VHIYKLHAH MOJISI TOCTOSIHHBIX MAarHUTOB.

MarautHOE T1OJIE TOPOBOAHMKA C TOKOM. KapTuHa IMHUN WHAYKIWHU
MAarHUTHOIO TMOJIS JUIMHHOTO IPSIMOTIO IPOBOJHUKA W 3aMKHYTOI'O KOJIBIIEBOTO
MPOBOJAHUKA, KAaTYIIKU ¢ TOKOM. OnbIT Dpcrena. BzaumoelicTBue nNpoBOJHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJlyJib U HallPaBJICHUE.

Cuna JlopeHnua, €€ MoAyJib U HanpasieHue. J[BrKeHNE 3apsiKEHHOW YaCTULIbI
B OJTHOPOJTHOM MarHUTHOM MoJie. Pabota cumsl Jlopenia.

SIBiieHMEe DIEKTPOMAarHUTHOM MHAYKOUU. IlOTOK BekTOpa MarHUTHOMN
MHAYKUAHW. OJEKTPOABMXKYIIAsd CWJIA HHAYKIUU. 3aKOH 3JIEKTPOMArHUTHOU
nHaykiuu dapajes.
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BuxpeBoe »sneKkTpuueckoe moJie. OJIEKTPOJIBWXKYILAs CHJIA HHIYKIUU B
IIPOBOJHUKE, IBHXKYILEMCS IOCTYIIATENBHO B OTHOPOJHOM MarHUTHOM ITOJIE.

[IpaBuiio Jlenna.

NHOyKTUBHOCTh.  SIBI€HME CAaMOMHIAYKUMHU. OJEKTPOJABMKYINAs — CcUja
CaMOWHYKIIMH.

DHeprusi MAarHUTHOTO TMOJISI KATYIIKH C TOKOM.

DNEeKTPOMarHUTHOE TOJIE.

TexHuyeckue yCTPOWCTBA M IPAKTHYECKOE MPUMEHEHUE: TOCTOSHHBIC
MAarHuThl, JJIEKTPOMArHUThI, 3JEKTPOJBUIATENIb, YCKOPUTEIU HIIEMEHTAPHBIX
YaCTHULl, MUHIYKIIMOHHAS TIEYb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKIIOHEHHE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIvHUM UHAYKIMYA MarHUTHOTO MOJIA.

B3anmonenicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

[eiicTtBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBrIeHME HIIEKTPOMArHUTHON MHAYKIIHAH.

[IpaBuiio Jlenna.

3aBUCUMOCTD JIEKTPOABMIKYIIEH CUJIbI MHAYKIHUHA OT CKOPOCTH WU3MEHEHUS
MAarHuTHOTO IOTOKA.

SIBiieHME CaMOMHIYKIIHUH.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

M3ydeHre MarHuTHOTO IOJIS KaTYIIKH C TOKOM.

HccnenoBanne NeUCTBUS IOCTOSIHHOTO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHYKIIAH.

Paszpnes S. KosieOanusi M BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUmMHbLE KOJ1€OAHUA

KonebarenrHast  cuctrema. CBoOOHBIE  MEXAaHHYECKHE  KOJIEOAHHS.
["apmonnyeckue konebanus. llepuon, vacrora, ammuryga u ¢asza KoseOaHUM.
[IpyXrHHBIN MasgTHUK. MaremMaTH4eCKU MasATHUK. YpPaBHEHUE TapMOHHYECKUX
kosebanwmii. [IpeBparenue sHeprUM NPy TAPMOHUYECKUX KOJICOAHUSIX.

Konebarenbubiii  koHTYyp. CBOOOAHBIC JJIEKTPOMATHUTHBIE KOJIEOAHHUS B
UJCATPHOM KOJICOATETbHOM KOHTYpe. AHAJIOTHS MEXAY MEXaHUYECKHUMH U
AIEKTPOMAarHUTHEIMU KosieOanusmu. Dopmyna Tomcona. 3akoH CcoxpaHEHUS
OHEPTUU B UJ€ATHHOM KOJIeOATEIHHOM KOHTYDE.

[IpencraBienne 0 3aTyXarolUX KoJieOaHUsIX. BbIHYKIeHHbIE MEXaHUYECKHE
KoJiebanusi. PezoHanc. BeIHYX/I€HHBIE 2JIEKTPOMArHUTHBIC KOJICOAHMUSI.

[lepemennbli TOK. CHHYCOMIAJNBHBIA NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKa. AMIUIUTYJHOE M JICHCTBYIOIIEE 3HAYEHUWE CHUJIbI TOKa U
HaIpPsHDKEHUS.

Tpanchopmarop. I[IpousBoscTBo, mepenadya U MOTPEOJICHUE AIEKTPUUECKOM
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DHEPIrUM. DKOJOTUYECKUE PUCKHU MPU MPOU3BOACTBE 3JIeKTpodHepruu. KynbTypa
WCIIOJIb30BaHUS JIEKTPOIHEPTUM B TIOBCETHEBHOM )KU3HH.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE ITPUMEHEHHME: DIIEKTPUYECKHUN
3BOHOK, T€HEPATOP MIEPEMEHHOTI0 TOKA, IMHUM JJIEKTpOonepeaay.

Jlemoncmpayuu

HccnenoBanre mapamMeTpoB KOJI€OATETLHOW CHUCTEMBI (TIPYKUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).

HaGmrogenme  3aryxarommx  kojeOanuii.  lccnmemoBaHue ~ CBOWCTB
BBIHYKJIEHHBIX KoJieOaHuil. HabmoneHue pe3oHaHca.

CB0OOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CUJIBI TOKA U HAIIPSKEHUST OT BPEMEHH) IS
AIIEKTPOMArHUTHBIX KOJICOAHUIA.

Pe3oHanc npu 1OCIEIOBAaTENbHOM COEIMHEHHHM PE3UCTOpA, KaTYyIIKH
WHyKTUBHOCTH U KOHJIEHCATOPA.

Mopens THHUYN DIEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, n1abopamopnsie pabomul

HccnenoBanre 3aBUCMMOCTH MEPUOJIA MANbIX KOJEOaHUM rpy3a Ha HUTH OT
JUIMHBI HUTU ¥ MaccChl Ipy3a.

HccenenoBanre neEpeMEHHOIO TOKA B LEMH U3 NTOCIEA0BATEIBHO COETMHEHHBIX
KOHJICHCATOpAa, KaTyILIK! ¥ pE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoOMaZHUMHbLE 60JIHbL

Mexanudeckue BOJHBI, ycloBus pacnpoctpaHeHus. Ilepuon. CkopocThb
pacrpoCTpaHeHuss W JJWHAa BOJHBI. [lomepeyHble W MPOAOJBHBIE BOJIHBL
HNuTtepdepenius u nudppaxius MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. Beicora Tona. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBL. Y CJIOBUS U3TYyUCHHS JIIEKTPOMArHUTHBIX BOJIH.
B3aumnuas opuentarusi BektopoB E, B, V B anexrpomaruutHoit BoiHe. CBOMCTBa
AJIIEKTPOMArHUTHBIX BOJH: OTPa)XE€HUE, MPETOMIICHHUE, MOJsipu3alus, AugpaKuus,
uHTeppepeHius. CKopocTb 3JEKTPOMArHUTHBIX BOJIH.

[IIkana 37€KTPOMArHUTHBIX BOJH. I[IpUMeHEHHE 3JEeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IprHIMIBI pagnuOCBsI3U U TeNeBUACHUA. Pannonokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIECH CPEIbI.

TexHUYecKue yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHHE: MY3bIKAJIbHBIE
WHCTPYMEHTHI, YJIbTPA3BYKOBas IMATHOCTHKA B TEXHUKE M MEIUIIMHE, paaap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, Tenedon, CBY-neys.

Jlemoncmpayuu

OO0pazoBaHue U pacpoOCTpaHEHUE MONEPEYHBIX U MPOJOJIBHBIX BOJIH.

KoneoG:mromnieecs Te10 Kak HCTOUYHUK 3BYKa.

Hab6mronenune orpakeHus: M MPETOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue narepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOM pE30HAHC.

HabGniogenue cBsi3u I'POMKOCTHM 3ByKa W BBICOTBI TOHA C aMIUTUTYIOH H
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4acTOTOMN KoJieOaHUM.

Hccnenoanue CBONCTB 3JIEKTPOMArHUTHBIX BOJIH: OTpaXEHHUE,
IperoMIICHUE, MONApU3anus, Tu(pakiuus, uHTepPepeHIus.

Tema 3. Onmuxa

['eomerpuueckas ontuka. IIpsMonMHENHOE pacHpoCTpaHEHHUE CBETA B
OJHOPOJIHOM cpene. JIyd cBera. TOUeUHBI HCTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHbI OTpakeHUsI cBeTa. [locTpoeHue mzo0paxeHuil B
IJIOCKOM 3€pKaJe.

[Ipenomnenue cBeta. 3aKOHbBI MPEJIOMIICHUS CBETa. AOCOIIOTHBIN MOKa3aTehb
npenomiieHus. [lonHoe BHyTpeHHee oTpaxeHue. lIpeaenbHbIi yroa mOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceera. CrnoxxHbIi coctaB Oenoro cseta. Lser.

CobOuparomie u  pacceuBamolme JuH3bl. ToHkas smH3a. DokycHoe
paccTosTHUE M ONTHYECKas cuiia TOHKOW JnH3bL. [locTpoenue uzoOpaxeHuil B
cOOMparoIMX M pacCceMBaIOIIMX JUH3aX. PopMysa TOHKOW JMH3BI. Y BEIHYEHHUE,
JTABAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas onrtuka. WMuaTepdepenuus cBeta. KorepeHTHbIE HCTOYHUKH.
VYcnoBuss HaOMIOAEHHS MAaKCUMyMOB W MHHHUMYMOB B HWHTEP(PEPEHIIMOHHON
KapTUHE OT JIBYX CHH(a3HBIX KOTEPEHTHBIX HCTOUHUKOB.

Hudpakuus cBera. JudpakiumoHHas pemeéTka. YcClIoBHE HaOIIOACHUS
[NIABHBIX ~MAKCUMyMOB TMpH TNaJA€HUM MOHOXPOMATHYECKOTO CBETa Ha
TU(PAKIIMOHHYIO PEIIETKY.

[Tonmsapu3zanus ceera.

TexHuyeckne yCTPOMCTBA U NPAKTHUYECKOE NPHUMEHEHUE: OYKH, JyIa,
doToamnmapar, NPOCKIMOHHBIA amnmapar, MHKPOCKON, TEJIECKON, BOJOKOHHAS
OITHKA, TU(PPAKITMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpsAMOTMHENHOE PACIPOCTPAHEHUE, OTPAKEHUE M MPEIIOMIICHHUE CBETA.
OnTtuyeckue mpuodOpBkI.

[TonHOE BHyTpeHHEE OTpakeHUE. Moesb CBETOBOA.

HccnenoBanre CBONCTB U300paKEHUHN B JTMH3aX.

Mogenn MUKpPOCKOIIa, TEJIECKOIIA.

Habmronenune natepdepeHIny CBeTa.

Hab6mronenune nudpaxium ceera.

HabGmronenne nucrnepcuu cBera.

[TonyudeHue ciekTpa ¢ MOMOUIBIO MPU3MBI.

[Toyyenue ciekTpa ¢ MOMOIIbIO AUGPAKIIUOHHON PEIIETKY.

Hab6nronenune nonsipuzanuu cBeTa.

Yuenuueckuii akcnepumenm, nabopamopmuvie padbomul

N3mepenne nokasarens npejaomMieHus crekna. MccinenoBanue CBONCTB

n3o0paxxeHuil B InH3ax. HabmroeHue nucnepcun cBera.
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Pa3nesn 6. OcHOBBI CIeNHAJIBHON TEOPUH OTHOCUTEILHOCTH
['panuubl OPUMEHUMMOCTH  KJIIACCMYECKOM  MexaHuku.  [loctynatel
CIICLIMAJIBHOW TEOPUM OTHOCHUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJISI CKOPOCTH
CBETA B BaKyyMe, PUHIIUI OTHOCUTEIIbHOCTH DIHIITEIHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEIJICHHE BPEMEHU U COKpAIICHHE
JUIAHEL.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTHUIIBI.

CBs13b Macchl C SHEPrUEN U UMIYJbCOM PEISATUBUCTCKON YacTULbl. DHEPrus
IIOKOS.

Paznen 7. KBanTtoBasi pusnka
Tema 1. Inemenmul K6AHMOBOU ONMUKU
®otonsl. Dopmyia [lnanka cBs3u 3HEpruM (HOTOHA C €r0 YaCTOTOM. DHEPrus
U UMITYJIbC (POTOHA.
OTtkpoiTue U uccienoanue gororddexra. OnbiTel A. I'. CroneroBa. 3aKOHbBI

doToapdexra. YpapHenue ODuHmreitHa 11 Pororddexra. «KpacHas rpanuiar
dboTorddexra.

Jasnenue ceera. OnwiTel I1.H. JIeGenena.

XUMHUECKOE JICUCTBUE CBETA.

TexHuueckue yCTpPOWCTBA W TMPAKTHYECKOE TMpUMEHEHHUe: (OTODIIEMEHT,
dboTomaTYMK, CoJIHEUHAasi OaTapest, CBETOIUO/I.

Jlemoncmpayuu

®oTo3(dheKT Ha YCTAaHOBKE ¢ IMHKOBOM IJIACTHHOM.

HccnenoBanne 3akoHOB BHeEITHET0 (poTodddekTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiThl Pesepdopna mo paccesHUiO 0-4acTHIL.
[Inanerapuas mogzens aroma. Iloctynmatel bopa. M3nydyenue u morionieHue
(GOTOHOB TIpHM TMEpexoJe aroMa C OAHOrO0 YpPOBHA HSHEPruuM Ha Jpyroil. Bumbl
criekTpoB. CIeKTp ypOBHEM SHEPruu aToMa BOJIOPO/Ia.

BonHoBeie cBoricTBa yactull. Bosabl ne bpoiis. KopryckyisspHO-BOJIHOBOM
Jyau3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyUCHHUE.

TexHn4ecKkrue yCTpOMCTBA M IIPAKTUUECKOE IPUMEHEHUE: CIIEKTPaJbHbIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

OmnpeseneHue JJIMHBI BOJIHBI J1a3epa.

HaOmronenne TMHENYaThIX CIIEKTPOB U3ITyUCHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul

HaOmronenue muHe4aToro crnekTpa.
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Tema 3. Amomnoe a0po

OKCHEpUMEHTBI, OKa3bIBAIOUIUE CIOKHOCTh CTpOEHHUsS snpa. OTKpbITHE
paguoakTuBHOCTH.  OmbiTel  Pesepdopma 1o ompeneneHwio  cocTaBa
panuoakTuBHOTO u3mydeHus. CBoiictBa anbda-, OerTa-, raMMa-u3Iy4yeHHS.
BiusiHME paaOaKTUBHOCTH HA KUBBIE OPTaHU3MBI.

OTtkpeiTHE POTOHA M HEUTpoHA. HyknonHas monens sapa ['eitzen0epra—
WBanenko. 3apsa sapa. MaccoBoe uucino sapa. M3otonsl.

Anbda-pacnaa. ONEKTpPOHHBIA U TO3UTPOHHBIN Oeta-pacman. [amma-
U3IIy4eHHE. 3aKOH PaIMOAaKTUBHOTO pacIaja.

OHeprus CBA3U HyKJIOHOB B sifipe. SnepHble cuibl. JlegekT macchl sapa.

SAnepHble peaknuu. JleneHue u CUHTES saEp.

SAnepnsiii peaktop. TepMosiiepHbIii cuaTe3. [IpoOaeMbl 1 TepCreKTUBbI
AJIEPHOU SHEPTETUKHU. JKOJOTUYECKHUE ACTIEKTHI AIEPHON SHEPTETHUKHU.

OnemeHTapHbIe YaCTULbl. OTKpPBITHE MO3UTPOHA.

MeTonbl HAOJIIOIEHHS U PETUCTPALIUN 3JIEMEHTAPHBIX YaCTHLI.

®dyHaMeHTalbHbIE B3aUMOJEHCTBUA. EAMHCTBO PU3NUYecKoil KapTUHBI MUpA.

TexHuyeckue yCTporucTBa U NPaKTUIECKOE MPUMEHEHHE: T03UMETP, Kamepa
BuiibcoHa, siaepHbli peakTop, aToMHasi 6oMoa.

Jlemoncmpayuu

CU€TYrK MOHU3UPYIOIINX YACTHUL.

Yuenuueckuii sxcnepumenm, nabopamopmsvie padomul

HccnenoBanue TpeKoB 4yacTHI] (110 TOTOBBIM (oTOrpadusim).

Pa3zgea 8. JiieMeHTBI ACTPOHOMUH M ACTPOPUIMKH

Oransl pa3BUTHS aCTPOHOMHUH. [IpHKIagHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMMH.

Bup 38€31H0T0 HeOa. Co3Be3aus, IpKUe 3BE3/IbI, INIAHETHI, UX BUJIUMOE
JBH>KCHUE.

ConHeuHas cucTema.

Connne. ConHeuHasi akTUBHOCTh. Mcrounuk nsHeprum ConHIIa U 3BE3.
3BE3/bI, UX OCHOBHBIE XapaKTEPHUCTHKHU. J(Marpamma «CHEKTPAJIBbHBIA KJIacc —
CBETUMOCTB». 3BE3/bl TJIABHOW IOCIIEIOBATEIBHOCTH. 3aBUCUMOCTh «Macca —
CBETHUMOCTBbY» Il 3BE3] TVIABHOM IOCIIEIOBATEIBHOCTH. BHYyTpeHHEe CTpOoeHue
3B€31. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKAECHUU M 3Boarouuu CoiaHua u
3BE3/. DTallbl )KU3HU 3BE3 /.

Muneunsiii [Iyte — nama [Nanaktuka. [lomoxenne w nBuxenue CoJiHIIA B
INanaktuke. Tunsl ranaktuk. Pagvoramaktuky U kBazapsl. UEpHBIE IBIPHI B sApax
TaJIAKTHK.

Bcenennas. Paciimpenue Beenennoit. 3akon Xa06ia. Pa30eranue ranakTuk.
Teopus bonbioro B3psiBa. PeMKTOBOE U3ITyUYEHHUE.

Macirabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepewménnbie mpo6ieMbl aCTPOHOMUM.

Yuenuueckue nabnrooenus
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HabGnrogenus: HEBOOPYKEHHBIM TJ1a30M C HUCIOJIb30BAHUEM KOMIIBIOTEPHBIX
MPUJIOKEHUIN ISl ONPEETICHUS MOJOXKEHUSI HEOECHBIX 00OBEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE co3Be3/1isd CeBEpHOro NOIyIIapus U IPKUE 3BE3/BI.

Hab6nronenus B Teneckon JlyHsl, miuanet, Maeunoro Ilytu.

O06o0maromiee NOBTOPEeHUE

Ponp ¢u3umkn ©w acTpOHOMHM B 3KOHOMHYECKOW, TEXHOJIOTHYECKOM,
COLIMAJIbHON M 3TUYECKOM cepax ACSITENbHOCTH YeNOBEKa, POJib U MECTO (PU3UKU
U aCTPOHOMHH B COBPEMEHHOW HAyYHOW KapTHHE MHpPA, POJb (HU3MUECKON Teopuu
B (opmMupoBaHUM mNpeACTaBICHUNH O (PUINYECKOW KapTUHE MHpPA, MECTO
bu3MYecKoil KapTUHBI MUpa B OOILEM PsIIy COBPEMEHHBIX €CTECTBEHHO-HAYYHbIX
MPEACTABICHUN O MPUPOJIE.

MexknpeaMeTHbIe CBA3H

N3yuenue xypca pusuku 6a3oBoro ypoBHsa B 11 Kiacce OCyIIECTBISIETCS C
YYETOM COIEPKATEIBHBIX MEXIPEAMETHBIX CBSA3CH C KypcaMHd MATEMAaTUKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUU.

Meowxcnpeomemnvie nousmus, CBSI3aHHBIE C MU3YYEHHEM METOJIOB HAYy4YHOIO
MO3HAHUS: SIBJICHUE, HAy4dHbId (DaKkT, rumore3a, (puU3MYecKas BEIMYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SIKCIEPUMEHT, MOJEIHPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pemieHUEe CHCTEMBl YPaBHEHUH, TPUTOHOMETPUYECKHUE
(yHKLIMU: CHHYC, KOCHHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJECTBO, BEKTOPbl U HMX IPOCKUHUH HA OCU KOOPAUHAT, CIIOKEHUE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTAPHBIX (DYHKIMI, NPU3HAKK TOJ00HUS TPEyTrOJIbHUKOB,
OTIpeJIeJICHHE TUTONIAIN TIIOCKUX (PUryp u 00bEmMa Tell.

buonoeus: »snexrtpudeckue SBICHHUS B KUBOW TPHUPOJE, KoyieOaTeIbHbIC
JIBUKCHHS B KUBOM IPUPOJIE, ONTUUYECKUE SIBIICHUS B )KUBOW NPUPOAE, NCUCTBUE
paaualyy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTpOCHUE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKasd CTPYKTypa TBEPIBIX
TeJ, MEXaHW3MbI 00pPa30BaHUs KPUCTAIUNIMUECKON PEIIETKU, CTIEKTPATbHBIN aHAIH3.

l'eocpacpusa: MarHuUTHBIE TOJIOCa 3€MJIM, 3aJ€KU MArHUTHBIX  pyI,
dhoTochEMKa 3eMHOM MMOBEPXHOCTHU, MPEJCKA3aHUE 3EMIICTPSCCHUIA.

Texnonoeusa: JNVHUAWA DIEKTPONEPENAY, TEHEPATOP NEPEMEHHOIO TOKA,
AJEKTPOJBUTATEIb, WHAYKIIMOHHAS I1€Yb, paaap, PAAUONPUEMHHUK, TEIEBU30DP,
anTeHHa, tenedpon, CBY-meub, MpOEKIIMOHHBIN anmapar, BOJOKOHHAs OMNTHKA,
coJHEeYHas barapes.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 11O
®U3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

OcBoenue yueOHOro mnpeamera «®du3MkKa» Ha YpPOBHE CPEIHETO OOIIEero
oOpa3oBanus (06a30BBI ypOBEHH) JOHKHO OOECIICUUTH IOCTHIKCHHUE CIIEAYIOIINX
JMYHOCTHBIX, METAIPEIMETHBIX H MTPEIMETHBIX 00pa30BaTeIbHBIX PE3yIbTaTOB.

JINYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUSI yueOHOro npeamera «Duszmka» IOIKHbBI
OTpakaTb TOTOBHOCTh U  CIOCOOHOCTh OOYYaloOIUXCSd  PYKOBOJCTBOBATHCA
chOpMHPOBAHHONW BHYTPEHHEW TMO3WIMEH JIMYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpUEHTAIlMM,  TMO3UTHUBHBIX  BHYTPEHHUX  YOEKIEHUM,  COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM IIEHHOCTSM POCCHUHCKOTO OOIIEeCTBa, paCUIMPEHUE KU3HEHHOTO
OMbITA W OMNbITA JIEITEIIBHOCTH B MPOIECCE peaau3allid OCHOBHBIX HaIpaBJICHUM
BOCIUTATEILHOU ESITEILHOCTH, B TOM YHCJIE B YACTH:

1) rpaskaIaHCKOT0 BOCIIUTAHMSA:

c(hOpPMHUPOBAHHOCTH IPAXKIAHCKOW MO3UIIMN 00yYaromerocs Kak akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUIUCKOTO OOIIECTBA;

OPUHATHE  TPATUIMOHHBIX  OOIIEYETIOBEYECKUX  T'YMAHUCTHYECKUX U
JEMOKPATUYECKUX LIEHHOCTE;

TOTOBHOCTh BECTH COBMECTHYIO JAESTEIBHOCTh B HMHTEPECAX TPaXTAHCKOTO
oO0IIIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHOM OpraHu3aluy;

YMEHHE B3aUMOJICHCTBOBATh C COIMAIBLHBIMU UHCTUTYTaMU B COOTBETCTBUU C
ux (YHKIUSMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMAaHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) MATPUOTHYECKOT0 BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTH POCCHICKOM rpaXJaHCKON UIECHTUYHOCTH,
NaTpUOTU3MA;

[IEHHOCTHOE OTHOILIEHHE K TOCYJapCTBEHHBbIM CHUMBOJAM, JOCTHKEHUSIM
POCCUNCKHUX YUEHBIX B 00J1aCTH (PU3UKU U TCXHUKH,

3) IyXOBHO-HPABCTBEHHOT0 BOCITUTAHMSA:

c(hOpPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, JTHYECKOTO TOBEJICHUS,
CIIOCOOHOCTh ~ OIIGHMBATh CHUTYallUI0 ¥ TPUHUMATh OCO3HAHHBIC  PEIICHMUS,
OPUEHTHUPYSACh HAa MOpPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCIIEC B
NESTEIIbHOCTU YYEHOTO;

OCO3HAHME JIMYHOTO BKJIaJa B MIOCTPOCHUE YCTOMYMBOTO Oy AyIIEro;

4) 3cTEeTHYECKOr0 BOCIIUTAHUSI:

ACTETUYECKOE OTHOIICHUE K MHUPY, BKIIIOYAsl dCTETUKY HAYYHOTI'O TBOPYECTBA,
npUCyIIEero (pu3nyeckoi HayKe;
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5) TPy10BOT0 BOCIIUTAHUS:

MHTEpEC K pa3iuyHbIM cdepaMm MpodhecCHoHaTbHOM JeSTENbHOCTH, B TOM
YHClie CBSI3aHHBIM C (PU3UKOW U TEXHHKOW, YMEHHUE COBEpIIaThb OCO3HAHHBIN BHIOOD
Oymymiel mpodeccnu U peaaTnu30BbIBaTh COOCTBEHHBIC )KH3HECHHBIC TIJIAHBI,

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa30BaHHMIO M CaMOOOpa30BaHUIO B 00OJACTH
(bU3MKYN Ha IPOTSKEHUH BCEH KU3HU;

6) 3K0JIOrH4eCcKOro BOCIUTAHMA:

c(OPMUPOBAHHOCTh JKOJOTUYECKOW KYJIBTYpPBhl, OCO3HaHHE TJI00aIBHOTO
XapaKkTepa SKOJOTUYECKUX MPoOIieM;

IUTAHUPOBAHUE U OCYIIECTBIICHUE JCHCTBUI B OKPY KaIOIEeH Cpe/ie Ha OCHOBE
3HAHMS 1IeJIeld YCTOMYMBOTO Pa3BUTHS YEJIOBEUYECTBA,;

pacUIMpEHHE ONBITa JEATEIBHOCTH 3SKOJOTMYECKOM HANpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (U3HKE;

7) HEeHHOCTH HAYYHOTO MO3HAHMSI:

c(OPMHUPOBAHHOCTh MHUPOBO33PEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HaHWE LIEHHOCTM HAy4YHOU JeATEIbHOCTH, TOTOBHOCTh B IpOIECCEe
n3y4yeHus: (PU3MKU OCYILIECTBISATh MPOCKTHYIO M MCCIIEIOBATENBCKYIO JAESITENbHOCTD
WHIUBUYyaJIbHO U BTPYMIIE.

METAITPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBare/ibHBbIC YHUBEpPcaIbHbIe yueOHbIe aeiicTBUA ba3oBbie
JIOTHYEeCKHe AeHCTBUS:

CaMOCTOSATENIbHO  (OpMyJIHpOBaTH M aKTyaJUu3UpOBaTh  MpoOIieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpPENENIATh LENU JAESITEIbHOCTH, 3aJaBaThb NAapaMETpbl W KPUTEPUU UX
JOCTUKEHNS,

BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B pAaCCMATPUBAEMBIX (PU3HUUECKUX
SABJICHUSAX;

pa3palaThiBaTh IUIaH pElIeHUs MNpoOJeMbl ¢ Y4ETOM aHaiM3a UMEIOLIUXCS
MAaTEpUAJIBHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJILTATOB
LIEJISIM, OLIEHUBATh PUCKU NOCIIEICTBUM JAEATEIBHOCTH;

KOOPJMHHUPOBATH U BBIMOJIHATH pa0OTy B YCIOBUAX PEAIbHOTO, BUPTYAIbHOIO
Y KOMOMHUPOBAHHOTO B3aUMOICUCTBUS;

pa3BUBATh KPEATUBHOE MBIILJICHUE TIPU PEIICHUH >KU3HEHHBIX MTPOOJIEM.

Ba3oBble ucciaenoBareabcKkue 1eHCTBUSA:

BJIAJETh HAyYHOM TEPMHHOJIOTHEHN, KIIIOUEBBIMU TMOHSATUSMH WU METOJAMH
bu3nYecKoil HayKH;
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BJIa/I€Th HaBbIKAMU YUEOHO-UCCIEA0BATEIbCKON U MMPOEKTHOMN JESTEIBHOCTH B
o0nactu (PU3HMKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITENIBHOMY IIOHUCKY
METOJIOB peHIeHHs 3aiad (PU3NYECKOTO COACpKAHMs, MPUMEHEHHUIO Pa3IUYHbIX
METO/IOB MIO3HAHUS;

BIQJICTh BUAAMH JCATEIBHOCTH IO TOJYYEHHIO HOBOTO 3HAHUS, €ro
UHTEpIIPETallui, MPEeoOpa3OBaHUI0O M TNPUMEHEHHI0 B Pa3IUYHBIX Y4eOHBIX
CUTYaIUsX, B TOM YHUCIIEC TP CO3JaHUH YIEOHBIX IPOEKTOB B 00J1aCTH (DU3HKH;

BBISIBJISITh IIPUYMHHO-CJICICTBEHHBIE CBSI3M M aKTyaJU3WpOBaTh 3ajady,
BBIIBUTaTh TUNOTE3Y €€ pelIeHUs, HaXOJAUTh apTyMEHThI JUIsl JOKa3aTeNbCTBA CBOMX
YTBEPKACHUM, 3aJaBaTh apaMeTPbl U KPUTEPUU PEIICHUS;

aHAJIM3UPOBaTh IOJYYEHHBbIE B XOJA€ pEIHICHHS 33Jauyd  Pe3yJIbTaThl,
KPUTHYECKH OLIEHWBAaTh HUX JOCTOBEPHOCTb, MPOTHO3UPOBATh U3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTh U (POpMyJIMpPOBaTH COOCTBEHHbIE 3aJaud B 00pa3oBaTEIbHON
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JaBaTh OIEHKY HOBBIM CHTYAIUsIM, OIIECHUBATh MPHUOOPETEHHBIH OIIBIT;,

yMETh TEPEHOCUTh 3HAaHWA MO (QHU3UKE B MPAKTHYECKYI0 00JacThb
KHU3HEICSITSIIbHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTeH;

BBIIBUTATh HOBBIE UJIEH, TPEIaraTh OPUTHHAIBHBIEC TIOAXObI M PEIICHNUS;
CTaBUTh NMPOOJIEMBI U 33a4H, IOy CKAIOIIKE albTepHATUBHBIEC PEILICHUSI.

Pabora c nndopmanueii:

BJa/IeTh HaBbIKAMH MOJXy4YeHHs] HH(OpMaLUU (PU3HUECKOTO COAECpPKAHUS M3
UCTOYHUKOB pa3HbIX THUIIOB, CaMOCTOSITEIbHO OCYIIECTBISATh IOUCK, AaHaJu3,
CUCTEeMAaTH3allMI0 M HHTEpHpeTanuio MHPOPMAlUU pa3MYHbIX BHAOB U (GOpM
IpECTaBICHNUS;

OLIEHUBAThH JOCTOBEPHOCTHh UH(OpMALINH;

WCIIONIb30BaTh  CpelcTBa  HMH(DOPMAIMOHHBIX W KOMMYHHKAITMOHHBIX
TEXHOJOTHA B PEIICHWH KOTHUTHUBHBIX, KOMMYHHKATHBHBIX U OpPTraHU3AI[MOHHBIX
3a/1a4 ¢ coOto/IeHneM TpeOOBaHUN APTOHOMUKHU, TEXHUKH O€30MAaCHOCTH, TUTHUEHBI,
pecypcocOepexeHusi, MPaBOBBIX M OJTHUYECKUX HOPM, HOpPM HH(DOpPMAIIMOHHON
0e30macHOCTH;

CO37aBaTh TEKCThl (PU3MYECKOrO COACpPKAaHUSA B Pa3IUYHBIX (opMarax c
y4€TOM Ha3HaueHusi MHPOpMaIMU U LIENEBOM ayAUTOpHUU, BbIOUpas ONTHUMAJbHYIO
(dbopMy npeacTaBIeHUS U BU3yaTu3alliu.

KoMMmyHukaTuBHbBIE yHHUBepPcaibHbIe yYeOHbIe 1eiiCTBHA:

OCYIIECTBIISITH OOIICHNE HA YpOoKaX ()M3MKH M BO BHEYPOUHOU NEATEIHHOCTH;
pacrno3HaBaTh MPEAMOCHUTKA KOHMIUKTHRIX CUTYaIlUi ¥ cMATYaTh KOH(DIUKTHI,

pa3BEPHYTO U JIOTUYHO H3JaraTh CBOIO TOUYKY 3PEHUS C HCIIOJIB30BAHUEM
SI3BIKOBBIX CPEJICTB;

NOHUMAaTh U WCIOJh30BaTh MPEUMYIIECTBA KOMAHIHON M WHIANBUAYATHHON
paboThI;
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BbIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX ACHCTBUH C y4€ToM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KAXKJIOT0 YJIEHA KOJIJIEKTUBA;

IIPUHAMATh  LEJIW  COBMECTHOM  JIEATENBHOCTH, OpPraHU30BBIBATH U
KOOPJIUHUPOBATh JIEUCTBUS MO €€ JOCTHXKEHUIO: COCTABJIATH IUIAH JCHUCTBUM,
pacnpenensaTh poJidi € YYETOM MHEHUM YYAaCTHHKOB, OOCYXIaTh pEe3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KA4€CTBO CBOETO BKJIAJa M KaXXJAOr0 YYaCTHUKA KOMaH/AbI B OOIIMIA
pe3yNbTaT Mo pa3paboTaHHBIM KPUTEPHSIM;

IpeayiaraTtb HOBBIE TIPOEKTHI, OLEHHBaTh UAEU C T[O3UIUUA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUYMMOCTH;

OCYILIECTBJISATh IO3UTUBHOE CTPATErMYECKOE IMIOBEICHUE B  Pa3JIMYHBIX
CUTYaIMSIX, TPOSBIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.

PeryiasiTuBHbIC YHUBepcaJbHbIe yueOHbIe aeiictBus CaMoopraHu3anus:

CaMOCTOSATENIbHO OCYIIECTBIIATh IO3HABATENbHYIO AESATENBHOCTh B 00JAaCTH
(GU3MKM W aCTPOHOMHUHM, BBISBJIATH MpPOOJIeMbl, CTaBUTh U (OPMYJIUPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOSTENIbHO COCTAaBJATh IUIAH PEIIEHUS PACYETHBIX M KAuE€CTBEHHBIX
3a]a4, IJIaH BBIMIOJIHEHUS MPAKTUYECKON pabOThI ¢ YYETOM HMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOYTCHUI;

JaBaTh OLICHKY HOBBIM CHUTYalUsIM;

paciupsTh paMKU y4eOHOTO IIpeIMeTa Ha OCHOBE JIMYHBIX MIPEAOUYTEHUMH;
JIeJIaTh OCO3HAHHBIN BBIOOp, apryMeHTUpoBaTh ero, OpaTh Ha ce0s

OTBETCTBEHHOCTb 3a PELICHUE; OLICHUBATh IPUOOPETEHHBIN OIBIT;

crnoco0cTBOBaTh (OPMHUPOBAHUIO U TPOSABICHUIO SPYIUMLUA B 00JacTH
(U3HUKH, TOCTOSHHO MOBBIIIATH CBOM 00pPa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBIN HHTEJJIEKT:

JaBaTh OLEHKY HOBBIM CHUTyallUsIM, BHOCUTb KOPPEKTHUBBI B JESITEIbHOCTb,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJIJIETh HABbIKAMHU MMO3HABATENbHON peIIEKCUN KaK OCO3HAHUS COBEPIIAEMbBIX
JEWCTBUI U MBICIUTENBHBIX IMPOLECCOB, UX PE3YJIBTATOB U OCHOBAHMIL;

UCIOJb30BaTh NMPUEMBI pediieKcUr JUIsl OLEHKH CHUTYyallMH, BbIOOpa BEPHOIO
pelLIeHus;

YMETh OLEHUBATh PUCKHM M CBOEBPEMEHHO MPUHUMATh PELIEHUS M0 HX
CHU)KEHMUIO;

IIPUHUMATh MOTHBBI M apryMEHThl JPYrMX I[pU AaHAJIW3E€ pEe3yJIbTaTOB
NEeATEIbHOCTH;

OPUHUMATh ce0sl, MIOHMMas CBOU HEJJOCTATKU U JIOCTOMHCTBA;

OpUHUMATh MOTHUBBI M apryMEHThl JPYruX TMpU aHallu3e pe3yIbTaToB
NEesATEIbHOCTH;

NPU3HABATH CBOE MPaBO U MPABO APYTHX HA OMIUOKH.

B nporiecce 1oCTHXEHMS IMYHOCTHBIX PE3YIbTATOB OCBOEHUS IIPOrPAMMBI IO
bu3uke s YpOBHS  CpeaHero oOmiero  oOpasoBaHuss |y  OOydarommxcs
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COBEpLIEHCTBYETCS AMOLIMOHAJIbHBIH UHTEIJIEKT, IpEeaNoJIararoIui
c(OpMUPOBAHHOCTD:

CaMOCO3HaHUS, BKJIIOUAIOIIErO CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHATIBHOE
COCTOSIHME, BUJECTh HAMpaBICHHS Pa3BUTHS COOCTBEHHOH AMOLMOHAIBHON cepsl,
OBITH YBEPEHHBIM B ce0€;

CaMOpPETYJIMPOBaHMs, BKIIOYAIOUIETO CaMOKOHTPOJb, yMEHHE MPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEJECHHE, CIOCOOHOCTh  AAAaNTUPOBATBHCA K
HIMOLIMOHAIBHBIM U3MEHEHHSIM U MPOSBIISATH THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTMBAlLlMU, BKJIIOYAIOIIEH CTPEMJIEHUE K JOCTHIKEHMIO LIENIU U
yCcHexy, ONTHUMH3M, WHHUIMAaTUBHOCTb, YMEHHE JEHCTBOBATh HCXOJS U3 CBOHUX
BO3MOKHOCTEM;

SMIATHH, BKJIIOYAIOLIEH CHOCOOHOCTh MOHMMATh AMOLIMOHAIBHOE COCTOSIHUE
JIPYTUX, YYUTHIBATh €r0 MPU OCYILIECTBIECHUU OOIIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO
U COIIEPEKNUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIOYAIOIINX CIIOCOOHOCTh BBICTpaMBaTh OTHOIICHUS
C IpYTUMH JIFOJIbMU, 3a00TUTHCS, IPOSIBIISITh MHTEPEC U pa3peniaTb KOHPIUKTHI.

HPEIMETHBIE PE3YJIBTATDBI

K koniy oOyuenus B 10 kjacce rnpeaMeTHbIie pe3ysibTaThl HA 0230BOM YPOBHE
JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUM:

JEMOHCTPUPOBATh Ha MIpUMEpax poyib U MecTo (GU3UKH B (POpMHUpPOBAHUU
COBPEMEHHOW HAy4YHOM KAapTHHBI MHpA, B PA3BUTUH COBPEMEHHOM TEXHUKH H
TEXHOJIOTUH, B TPAKTUYECKOM JESITECIBHOCTH JIFOJICH;

YUYUTHIBATh TPAHUIIBI TPUMEHEHHUS M3YyUYCHHBIX (PU3UYECKUX MOJeseil:
MaTepuaibHas TOYKa, MHEpLUAJbHAS CHCTeMa OTCcuéra, aOCOJIOTHO TBEPIOE TEIO,
WJICAIBHBIN Ta3, MOJEIN CTPOCHHS Ta30B, KUAKOCTEUM U TBEPABIX TEJ, TOYCUHBIN
AIIEKTPUUECKUH 3apsijl PU PelIeHnH (PU3NIECKUX 3a]1aY;

pacno3HaBath (pu3nyeckue sBJICHUS (IIPOILIECCH) U OOBICHATH UX HA OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KUHETUUYECKOW TEOPUM CTPOCHMUS BEUIECTBA WU
AIEKTPOJAVMHAMUKH: PABHOMEPHOE U PABHOYCKOPEHHOE MPSMOJIMHEMHOE JBHXKEHUE,
CBOOO/IHOE MajicHUE TeJ, ABMKEHHUE TI0 OKPY>KHOCTU, UHEPIIMS, B3aUMOJICHCTBUE Te,
nuddy3usi, OpOYHOBCKOE JBUKEHHUE, CTPOCHHE JKHAKOCTEH U TBEPABIX Tell,
U3MEeHeHrue o0bEMa Ten Mpu HarpeBaHuM (OXJAXIECHHH), TEIJIOBOE paBHOBECHE,
ucrnapeHue, KOHAEHCAIUA, IUIaBJICHUE, KpUCTAIIM3alusl, KUIEHUE, BIIAXKHOCTh
BO3/yXa, ITOBBILICHUE JIABJICHHUS Ta3a IPU €r0 HArpEBaHUM B 3aKPBITOM COCYJE, CBA3b
MEXJIy IlapaMeTpaMHd COCTOSHMSI Ta3a B HM30MNPOLECCAX, DJJIEKTpU3ALUS Tel,
B3aUMO/ICMCTBUE 3aPSJIO0B;

OMHCHIBATh MEXAHUYECKOE [BIDKCHUE, WCTONB3ysSd (U3UUYECKUE BEIMYWHBIL:
KOOpJIMHATA, IyTh, IEPEMENIEHUE, CKOPOCTh, YCKOPEHHUE, MAaCCa TEJa, CUJIa, UMITYJIbC
Tela, KUHETUYEeCKas JHEpTus, IOTEHIMANIbHAs JHEpPrus, MexaHWudeckas pabdora,
MEXaHWUYeCKass MOIIHOCTH, TMPU OMUCAHWUU TPABWIHHO TPAKTOBATh (PH3NUYECKUi
CMBICJI UCIIOJIb3YEMbIX BEJIMYWH, UX 0003HAYEHUS U €IUHUIIbI, HAXOIUTh (POPMYJIbI,
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CBS3BIBAIOLIUE JAHHYIO (PU3NUYECKYIO BEJIMUMHY C IPYTMMHU BEJIMYMHAMU;

ONUCHIBATh M3YyUYCHHBIC TEIJIOBBIE CBOWCTBA TEJI M TEIUJIOBBIE SIBJICHMS,
UCTIONIB3ysl  (DM3MYECKUE BEIWYMHBI: JIABJICHWE Tas3a, TEeMIeparypa, CpeaHss
KMHETUYECKasi HHEPIrUsl XaOTHUUECKOTO JBHXKEHHUSI MOJEKYJ, CPEeIHEKBaJpaTHUYHAS
CKOpPOCTh MOJIEKYJI, KOJIMYECTBO TEIUIOThl, BHYTPEHHSSI B3HEprus, paboTa rasa,
KOO (PUIIMEHT TONE3HOTO JEWCTBHSI TEIJIOBOTO JBUTATENsI; TPH  ONHUCAHUU
NPAaBWIBHO TPaKTOBaTh (DUBUYECKUI CMBICI HCIOJB3YEMBIX BEIWYMH, UX
0003HaYEHUS W CAMHUIIBI, HAXOAUTHh (DOPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (DU3UIECKYTIO
BEJIMYMHY C JPYTUMH BEIUUYUHAM;

OMKCHIBATh U3YUYEHHBIEC JIEKTPUUYECKHUE CBOMCTBA BEIIECTBA U AJIEKTPUUYECKUE
aBJIeHUs (TIPOLIECCHI), MCHOJIBb3YsS (DU3UYECKUE BEJIMYMHBL: DJEKTPUUYCCKUN 3apsij,
ANEKTPUYECKOE MOJIe, HANPSKEHHOCTh MOJIS, MOTEHIMAJT, PAa3HOCTh IMOTEHIIHAJIOB;
IIPU OMHMCAHUU MPABUILHO TPAKTOBATH (PU3NUYECKUN CMBICI UCIIOIb3YEMbIX BEJIUYMH,
uxX O0OO3HAUYEeHUS U E€JIMHHUIIBI; YKa3blBaTh (OPMYJIbI, CBS3bIBAIOIINE JAHHYIO
(U3UYECKYIO BETMYUHY C IPYTUMU BEJIMUMHAMU;

aHaJIM3UPOBaTh (HU3NUYECKUE TPOIECCHl U SIBJIICHUS, UCIOIL3YsS (U3UYECKUE
3aKOHBI W MPUHIMIBL: 3aKOH BcemupHoro TsaroreHus, |, Il u Il 3akonst HeroToHa,
3aKOH COXPAHECHUSI MEXaHWYECKOW SHEPruu, 3aKOH COXPaHEHUsI UMIYJIbCca, MPUHIIUIT
CYyHEpHO3UIIUA CUJI, TPUHIUI PABHOMNPABUS HWHEPUUAIBHBIX CHCTEM OTCUETa,
MOJIEKYJISIPHO-KUHETUUECKYIO TEOPHUIO CTPOCHUS BEIIECTBA, Fa30BbI€ 3aKOHBI, CBS3b
CpellHe KMHETHYECKOW HHEPruu TEIUIOBOTO JABUKEHHUS MOJIEKYJI C aOCONIOTHOM
TEMIIEPATYpPO, MEPBBIM 3aKOH TEPMOJANHAMUKH, 3aKOH COXPAHEHUS AJIEKTPUUYECKOTO
3apsna, 3akoH KynoHa, mpu 3TOM pa3inyaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA, €T0
MaTEeMaTU4YeCKOe BhIPAKEHUE U yCIIOBUS (TPaHULIbI, 0071aCTH ) IPUMEHUMOCTH;

OOBSACHSTH OCHOBHBIC MPUHITUIIBI ACHUCTBUS MAIIMH, TPUOOPOB U TEXHUYECKUX
YCTPOMWCTB; pa3inyarh YCIOBUS MX O€30MAaCHOTO MCMOJIb30BaHMS B TOBCEIHEBHOMN
KU3HH,

BBIMIOJHATh OKCHEPUMEHTHl 10 HCCIEIOBaHUIO (U3NYECKUX SBJICHUU U
MPOIIECCOB C HCIOJB30BaHUEM TIPSMBIX MU KOCBEHHBIX HU3MEPEHUH, MpPU ITOM
dbopmynrpoBaTh mpodaeMy/3aady U TMIOTe3y Y4eOHOro SKCIEepUMEHTa, COOUpaTh
YCTAHOBKY W3 MPEIJIOKEHHOr0 000pYyA0BaHUs, MPOBOJIUTH OMBIT U (HOPMYJIUPOBATh
BBIBOJIBL;

OCYILIECTBIIATh MPSMbIE U KOCBEHHBIC M3MEpEHUs (PU3NUECKUX BEIUYMH, MPU
TOM BBIOMPATh ONTHUMAIBHBIA CHOCOO W3MEPEHHS W WCIOJIb30BaTh W3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

UCCIIEIOBATh  3aBUCUMOCTH  MEXKAYy  (U3HUYECKUMH  BEIMYUHAMH  C
WCIIOJIb30BAaHUEM TIPSMBIX HM3MEPEHHI, MPU HTOM KOHCTPYHPOBATH YCTAHOBKY,
(bUKCUPOBATH PE3yIbTATHI MOJTYYECHHOW 3aBUCUMOCTH (DU3UYECKUX BEIIMYMH B BUJIC
Tabnuil 1 rpauKOB, ACNIaTh BHIBOJIBI 110 PE3yJIbTaTaM UCCIIEIOBAHMS;

coOmro/iaTh mpaBmiia 0€30MacHOr0 TPyJa MPU MPOBEICHUU HCCICIOBAHUN B
paMKax yd4eOHOTO »SKCIEpUMEHTa, Y4eOHO-HCCIIEIOBATEIbCKOH U TMPOEKTHOMU
NEATEIBHOCTH C MCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPOUCTB W J1aOOPaTOPHOTO
000py10BaHUS;



24

pemate pacuéTHble 3aJaud C SBHO 33JaHHOM (PU3MUYECKON MOJEINbIO,
UCTIONB3YSl (PU3MUECKHe 3aKOHBI U MPHUHIIMIIBI, HA OCHOBE aHAJIN3a YCJIOBUS 3a7auu
BbIOHpaTh (DU3HUECKYIO MOJENb, BBIACHATH (PU3NYECKUE BEIUYMHBI U (POPMYJIBI,
HEOOXOuMbIe il €€ pelIeHHs, MPOBOAUTH pacu€Thl W OLIEHWBATH PEATHLHOCTDH
MOJTy4YE€HHOTO 3HauUeHUs (PU3NUECKOI BEININHBI;

peliaTh Ka4yeCTBEHHbIE 3a/1ayM: BBICTPAUBATH JIOTMUECKHA HEMPOTHBOPEUUBYIO
[ENOYKY PpacCyXKICHHM ¢ Omopod Ha H3y4YEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
bu3ndecKue SIBICHNUS;

UCIOJb30BaTh  MpPU  pEHIeHHH  y4eOHbIX  3aJad  COBPEMEHHBIE
MH(POPMAILIMOHHBIE TEXHOJIOTUH JJIsl IOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIUN U
IpeJCTaBICHNUs y4eOHONW U Hay4YHO-TIOMYJIIPHONW MH(POpPMAIUH, [TOJyYEHHOHN U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIU3UPOBATh 1OIYYaeMyt0 HH(POPMAILHUIO;
IPUBOJUTH PUMEPHI BKJIa/1a POCCUNCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HayKH, OOBACHEHHE IIPOLECCOB OKPYXAIOIIEr0 MHUpa, B PpPa3BUTHE

TEXHHUKHU ¥ TEXHOJIOTHIA;

MCIIOJIb30BaTh TEOPETUUECKHIE 3HAHUS MO (PU3MKE B TOBCEIHEBHON KHU3HU IS
oOecrieyeHus: 0€30MacHOCTH TpPH OOpallEeHWH C NpuOOpaMu M TEXHUYECKUMU
yCTPOMCTBaMH, IJII COXPAHEHUS 3/I0POBbS U COONIIONECHUS HOPM JKOJOTHYECKOTO
MIOBEACHUS B OKPYKAIOLIEH CPEaE;

paboTaTh B Tpynme C BBHIMOJHCHHEM pPAa3IMYHBIX COIMANBHBIX POJIEH,
IUIAHUPOBaTh pabOTy TIpyNIbl, pAUOHAIBHO pPACHPENENATh OOA3aHHOCTH U
IUIAHUPOBATh JI€ATEIbHOCTh B HECTaHAAPTHBIX CHUTYyalUsX, aJ€KBaTHO OLICHHWBATH
BKJIAJ] KQKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIIEHHUE pPacCMaTpUBaeMOn IPOOIIEMBI.

K xoniy o0yuenus B 11 ki1acce npeMeTHbIe pe3yabTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y O0YHAIOITNXCSI YMEHUN:

JIEMOHCTPUPOBATh HAa TPHUMEPAX pOJib U MeCTO (PU3UKU B (HOpMUPOBAHUH
COBPEMEHHOW HAy4YHOM KapTHHBI MHpA, B PA3BUTUH COBPEMEHHOM TEXHUKH H
TEXHOJIOTUH, B TMPAKTUYECKOW AEATEIBHOCTU JIOACH, IEJIOCTHOCTh U €IMHCTBO
(bu3MYecKoi KapTUHBI MUPA;

YUYUTHIBATh TPaHUIBl TPUMEHEHHS] M3YYEHHBIX (PU3MUECKUX MOJCICH:
TOYEYHBIN 3JIEKTPUYECKHUM 3apsij, Jyd CBETAa, TOUEUHBIA MCTOUYHUK CBETA, SAEpHAs
MOJIeJIb aTOMa, HYKJIOHHAsl MOJIeJIb aTOMHOT0 Siipa MPH pelieHnu GU3NYecKuX 3a1a4;

pacrno3HaBaTh (pu3MUecKue sSBICHUS (MpoLecChl) U OOBSACHATH MX Ha OCHOBE
3aKOHOB JJICKTPOJWHAMUKH W KBAHTOBOW (PU3UKH: DJEKTPUYECKAs MPOBOIUMOCTD,
TEIJIOBOE, CBETOBOE, XWMHUYECKOE, MArHUTHOE JEHUCTBUSA TOKAa, B3aUMOJIECHCTBHE
MarHUTOB, JIEKTPOMArHUTHAS UHIYKIIMS, IE€CTBHE MAarHUTHOTO IOJISl HA MPOBOJHUK
C TOKOM W JBIDKYIIUHCS 3apsll, DJIEKTPOMAarHUTHBIC KOJICOAHWUS U BOJIHBI,
IPSIMOJINHEWHOE pacnpocTpaHeHue CBETa, OTpa)K€HUE, IIPEJIOMJICHHE,
uHTepdepeHnus, audpakuus W - MOJApHU3alvs  CBeTa, JUCIEPCHS  CBETa,
dboroanekTpudeckuii 3hdext (pororddekr), cBeToBOE IaBleHHE, BO3ZHUKHOBEHHE
JMHENYaToro CHEeKTpa aroMa BOJOpPOAa, €CTECTBEHHass U  HCKYCCTBEHHAs
PaANOAKTUBHOCTD;
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ONMKCHIBATh M3YyYECHHbIE CBOMCTBAa BEIIECTBA (AJIEKTPUUECKUE, MarHUTHBIE,
ONTHUYECKHE, STEKTPUUECKYIO TPOBOJIUMOCTD PA3INUHbBIX CPE) U JIEKTPOMArHUTHbIE
SBIIEHUST (IIPOLIECCHI), MCMOJNB3Ys (U3NYECKUE BEITUYMHBL: SJIEKTPUUYECKUN 3aps,
CHJIa TOKA, BJIEKTPUUYECKOE HAIPSIKEHUE, FIEKTPUUECKOE CONPOTUBIIEHUE, PA3HOCTh
NOTEHIMAJIOB, 3JEKTPOABIKYIIAs CHUJa, pad0Ta TOKA, MHAYKLHMS MarHUTHOTO MOJIA,
cuina Amrepa, cuna JlopeHna, HHIyKTUBHOCTb KAaTyIIKU, SHEPTHS SIEKTPUUYECKOTO U
MarHMTHOTO TOJIEH, IEPUO U YacToTa KoueOaHuil B KoJeOaTeTbHOM KOHTYPE, 3apsi
U cUjia TOKa B MPOLIECCE TAPMOHUYECKUX 3JIEKTPOMATHUTHBIX KojeOaHui, pokycHoe
pacCcTOSHUE M ONTHYECKAsl Cujia JIMH3bI, NPH ONHCAHWUU IPABHIBHO TPAKTOBATh
GU3MYECKUN CMBICT HCIOJIB3YEMBbIX BEJIMYMH, HX OOO3HAYEHUS U EAUHUIBI,
yKa3bIBaTh (POPMYJIbI, CBS3BIBAIONIME JAaHHYIO (PU3NYECKYIO BEIUYUHY C JAPYTHUMHU
BEJINYMHAMU;

ONMCHIBATh H3YyYECHHBIC KBAHTOBBIC SBJICHHUS M IPOLECCHI, HCIIOJIb3Ys
¢u3znyecKkue BEIUYMHBI: CKOPOCTh 3JEKTPOMArHUTHBIX BOJH, JJIMHA BOJIHBI U
4acTOTa CBETA, DHEPrUsi U MUMIYJbC (HOTOHA, MEPHOJ MOIypaciaja, SHEPrHs CBS3H
aTOMHBIX sIep, NPHU ONUCAHUU TPABWIBHO TPAaKTOBaTh (PU3MUYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYUH, UX OOO3HAYEHUs M €IWHHIbI, YKa3blBaThb (OPMYJIbI,
CBSA3BIBAIOLIUE JTAHHYIO (PU3HYECKYIO BEJIMYUHY C IPYTUMU BEIUYMHAMH, BEIYUCIIATh
3HaYeHUE (PU3NYECKOU BEJIMYUHBI,

aHAIM3UPOBaTh (PU3MYECKUE TPOLECCHl W SIBICHUS, UCHOJIB3Ys (PU3HUYECKHE
3aKOHBI M NPUHUUIBL: 3aKOH OMa, 3aKOHBI IOCJIENI0BATEIBHOTO U MapaJlIeIbHOIO
COCIMHEHHs IPOBOJHMKOB, 3aKOoH Jkoyns—JIeHma, 3aKkOH 3JIEKTPOMAarHUTHOW
WHIYKIUU, 3aKOH MNPSMOJIMHEHHOIO PACIPOCTPAHEHMSI CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPETOMJICHHUsI CBETa, ypaBHeHUEe OWHINTeHHa misi doTodddekra,
3aKOH COXPAaHEHHs HHEPIUH, 3aKOH COXPAHEHUS MMIIYJIbCA, 3aKOH COXpPaHEHUs
AIIEKTPUYECKOr0 3apsifia, 3aKOH COXPAaHEHMsS MacCOBOTO 4ucia, mocrynarsl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Ipu 3TOM pa3inyaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA, €ro MaTeMaTU4YeCKO€ BBIPAKEHUE U YCJIOBUS (IpaHMIbl, OO0JACTH)
MPUMEHUMOCTH;

OnpeaensaTh HallpaBJIeHUE BEKTOPA MHAYKIIMM MAarHUTHOTO MOJISl TPOBOJIHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopenna;

CTPOUTH U OMUCHIBATh H300paXKEHUE, CO3AABAEMOE MIIOCKUM 3€PKaJIOM, TOHKON
JIMH30M;

BBITIOJHATh OKCIIEPUMEHTHI [0 UCCIEIOBaHUIO (U3MUECKUX SBJICHUH U
IIPOLIECCOB C MCIOJIb30BAHUEM IMPSMBIX M KOCBEHHBIX HW3MEPEHHN: NPH 3TOM
dbopmynupoBaTh mpobdiieMy/3a1ady U TUIOTE3Y Y4eOHOTO SKCIEPUMEHTa, COOMpaTh
YCTaHOBKY U3 MPEUIOKEHHOTO 000pyA0BaHUs, IPOBOAUTH OMBIT U (OPMYIUPOBATH
BBIBOJIBL;

OCYIIECTBIISITh MPSIMbIE U KOCBEHHBIE M3MEpPEHUsI (PU3NYECKUX BEIMUYUH, NPHU
TOM BBIOMPATh ONTUMAJIBHBIA CHOCOO M3MEPEHHS W HCIOJIb30BAaTh HM3BECTHBIC
METO/Ibl OLIEHKH MOTPELIHOCTEN U3MEPEHUN;

UCCJIeI0BATh 3aBUCUMOCTH (PM3UUYECKUX BEJIUYHMH C MCIOJIb30BAHUEM TPSMBIX
WU3MEpPEHU: TpPU HSTOM KOHCTPYUPOBATh YCTAaHOBKY, (PUKCHPOBATH pe3yJbTaThl
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MOJIyYeHHOU 3aBUCUMOCTH (PU3NYECKUX BEJIUYHMH B BUJI€ TaOIUI] U TpadUKOB, AelaTh
BBIBOJIBI IO pE3YJIbTaTaM HCCIIEJOBAHUS;

co0mroaTh mMpaBuia OE30MacHOTO TpyJa MPH MPOBEACHUH HCCIECIOBAHHA B
paMKax y4eOHOro SKCHEpPUMEHTa, Y4YE€OHO-HCCIEIOBATENbCKOM W  MPOEKTHOM
JESITEIBHOCTH C HWCIHOJB30BaHUEM H3MEPHUTENBHBIX YCTPOHMCTB U JIaDOpaTOPHOTO
000pyIOBAHUS;

pemarh pacu€THhIE 3aJa4dl C SBHO 3aJaHHON (U3UYECKOW MOJIEIBIO,
UCTIONB3YS (PU3MUECKHe 3aKOHBI U MPHUHIIMIIBI, HA OCHOBE aHAJN3a YCJIOBUS 3a7auu
BBIOMPATh (PU3UYECKYIO MOJIEb, BBIACIATh (PU3NYECKUE BEIMYUHBI U (HOPMYJIBI,
HEeoOXoauMble JUisl €€ pelleHusi, MPOBOAUTH PACUEThl M OIEHUBATH PEATbHOCTD
MOJIy4YeHHOTO 3HAYeHUS (PU3UYECKOUN BEJIUYUHBI,

pelaTh KaueCTBEHHbBIE 33/1aud: BBICTPAWBATh JIOTUYECKH HENPOTUBOPEUYUBYIO
LEMOYKY pacCyXJIECHUH C ONOpOM HAa H3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
busznUecKue SBICHUS;

HCIIOJIb30BaTh MIPH PEIIEHUN y4eOHbIX3a1a4 COBPEMEHHbIE MH(OPMAIIMOHHbIE
TEXHOJIOTUHM U1 TIOMCKA, CTPYKTYpUPOBAHUS, WHTEPHPETALMH U MPEACTABICHUS
y4eOHOH M Hay4YHO-NOMYJSIpHOM WH(pOpPMAIMK, TMOJYYEHHOM U3 pa3IuYHbIX
MCTOYHHUKOB, KPUTHYECKHU aHAIM3UPOBATH [TOTYyYaEMYI0 HH(POPMALIHIO;

OOBSICHATH IPUHIUIIBI IEUCTBUS MAIIUH, MPUOOPOB U TEXHUYECKUX YCTPOUCTB,
pasnuyaTh yCJI0BHUS UX 0€30MaCHOTO UCIIOJIb30BAHUS B IOBCEIHEBHOW KU3HH;

PUBOJIUTH MPUMEPHI BKIIaJla POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HayKH, B OOBSCHEHHE IPOLIECCOB OKPYKAIOIIEr0 MHUpPA, B PpPa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

HCIIOJIb30BaTh TEOPETUUECKUE 3HAHMS 1O (DU3UKE B MOBCEIHEBHOW >KU3HU IS
oOecrieueHuss 0€30MacHOCTH TIPH OOpalIeHWH C MPUOOpaMU M TEXHUYECKUMU
yCTpOMCTBaMH, JIi COXPAHEHUS 3/I0pPOBbS U COOJIIOJIEHUS HOPM 3KOJOTHYECKOTO
MOBEJICHUS B OKPYKaKOIIEH Cpelie;

paboTatb B TIpYyIIE C BBIIOJHEHUEM PAa3IUYHBIX COLMAJIBHBIX POJIEH,
IUIAaHUPOBATh pabOTy TPYyNNbl, PAIMOHAIBHO PACIPENENSITh OO0S3aHHOCTH U
IUIAaHUPOBATH JIEATEILHOCTh B HECTAHIAPTHBIX CUTyalUsX, aJ€KBATHO OIIEHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE PACCMATPUBAEMOMN MTPOOIIEMBI.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsinyecTBo 4yacoB DJIeKTPOHHbIE
N HaumeHoBaHue pa3/iesioB U TeM MPOrPaMMBbl Bce- Kourpox | Tlpaxru- (HppoBkie)
n/n ro bHbIE yeckue o0pa3oBaTejbHbIE
padoThl | padoThI pecypchbl
Pa3nen 1. DU3UKA U METO/JIbI HAYYHOI'O ITO3HAHUS
1.1 ®dusnKa ¥ METOIbI HAYYHOTO TTO3HAHUS 2 bu6mmoreka [IOK
https://m.edso0.ru/7f41bf72
Wroro no pazneny 2
Pa3zpen 2. MEXAHUKA
2.1 KunemaTtuka 5 bu6mmoreka [IOK
https://m.edsoo0.ru/7f41bf72
2.2 JlnHamuka 7 bubmuorexa [JOK
https://m.edsoo0.ru/7f41bf72
2.3 3aKOHBI COXPAHEHUS B MEXAHUKE 6 1 1 bubnnoreka [JOK
https://m.edso0.ru/7f41bf72
HToro mo pazueny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJANMHAMHUKA
3.1 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON TEOPUU 9 1 bubnuotexa [JOK
https://m.edsoo.ru/7f41bf72
3.2 OCHOBBI TEpPMOIMHAMUKH 10 1 bubnuoreka [IOK
https://m.edso0.ru/7f41bf72
3.3 ArperatHble cocTosiHHS BetecTBa. Da3oBbie mepexos 5 bubnmnoreka [JOK
https://m.edso0.ru/7f41bf72
Wroro no pazneny 24
Pa3nen 4. JIEKTPOJANHAMUKA
4.1| DnekrpocTaTHKa 10 1 1 bubnnoreka [JOK
https://m.edso00.ru/7f41bf72
4.2 | TlocTtossHHBIN 37eKTpUUecKUil TOK. TOKM B pa3iMyHbIX cpeaax 12 2 2 bubnuorexa [IOK
https://m.edso0.ru/7f41bf72
Hroro no paszneny 22
Pe3epBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 |5 5



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

28

11 KJTACC
KosuyecTBo 4acoB DJIeKTPOHHbBIE
Ne HaumeHoBaHuUe pa3aeioB U TeM MPOTrPaMMbl Kontpouy, Hpakru (ppoBIe)
n/n Bcero| Hble yeckne | o0pa3oBaTebHbIE
padoTbl | padoThI pecypcbl
Paznen 1. JIEKTPOJANHAMUKA
1.1 [MarauTHOE noJje. IJIEKTPOMArHUTHASI HHIYKIIHUS 11 1 3 bu6mmoreka [IOK
https://m.edso00.ru/7f41c97c
Wroro no pazgeny 11
Pa3nea 2. KOJIEBAHUSA U1 BOJIHBI
2.1 |MexaHU4ecKre u AIEKTPOMArHUTHBIE KOJIeOaHMs 9 1 bubnnorexa [JOK
https://m.edsoo.ru/7f41c97c
2.2 (MexaHWU4eCKHe U JICKTPOMAarHUTHBIE BOJIHBI 5 1 bubnnoreka [JOK
https://m.edsoo0.ru/7f41c97c
2.3 |Onruka 10 3 bubmuorexa [JOK
https://m.edsoo.ru/7f41c97c
Wroro no pazneny 24

Paszea 3. OCHOBBI CIEIIMAJIbHOM TEOPUM OTHOCUTEJBHOCTH

3.1 |OcHOBEHI crienaTBbHON TEOPUU OTHOCUTEILHOCTH 4 1 bubnnoreka [JOK
https://m.edsoo.ru/7f41c97c
HWtoro no pazneny 4
Paznen 4. KBAHTOBAS ®U3UKA
4.1 |DneMeHThI KBAHTOBOH ONTUKHU 6 bu6mmoreka [JOK
https://m.edso0.ru/7f41c97c
4.2 |CtpoeHue aroma 4 bubnuorexa [IOK
https://m.edso0.ru/7f41c97c
4.3 |ATomMHOE SIIIpO 5 bubnnoreka [JOK
https://m.edsoo.ru/7f41c97c
Hroro no paszneny 15
Pazgen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHU
5.1 |DnemMeHThl aCTPOHOMMHU U acTPOU3UKU 7 1 bubnuoreka [IOK
https://m.edso0.ru/7f41c97c
Wroro no pazueny 7
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Pa3nes 6. OBOBINAIOIINEE ITOBTOPEHHUE

6.1 O06o0maroriee NTOBTOPCHHE 4 bubmmoreka [JOK
https://m.edsoo.ru/7f41c97c

Wroro no pazneny 4

PesepBHOE Bpemsi 3

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KITACC
KosmuyecTBo 4acoB Jlata DJIEeKTPOHHbIE
Ne Kountpo | IlpakTn uudposbie
Tema ypoka usyue
n/n Bcero | abHBIe | 4Yeckue - o0pa3oBaTe/bHbIE
padoTbl | padboThI pecypcbl
1 ®usnka — Hayka o npupone. Hayunsle MeToAbI TO3HAHUS bubmmorexa [IOK
OKpY>Karollero Mupa 1 https://m.edsoo.ru/ff0c32e2
2 Ponb 1 MecTo pu3uku B pOpMUPOBAHUU COBPEMEHHON HAYYHOU bubnnoreka [JOK
KapTUHBI MUPA, B IPAKTUYECKON IEATEIBHOCTH JIHOICH 1 https://m.edsoo.ru/ff0c33e6
3 Mexanunueckoe ABrkeHHe. OTHOCUTEIbHOCTh MEXaHUYECKOTO bubnuorexa [IOK
nsrkeHus. [lepemerenue, CKOpoCTb, yCKOPEHHUE 1 https://m.edso0.ru/ff0c3508
4 PaBHOMEpHOE NPsAMONIMHEHHOE IBUKEHHE 1 bubnuoreka [IOK
https.//m.edso0.ru/ff0c3620
5 PaBHOYCKOpEHHOE NPSAMOIMHEHHOE ABHIKEHHE 1 bubnuoreka [IOK
https.//m.edsoo.ru/ff0c372e
6 CBobOogHOE TIazicHre. Y CKOpeHrne CBOOOIHOTO TaICHUS 1 bubmmoreka [JOK
https://m.edsoo.ru/ff0c39cc
7 KpuBonmHeliHOe aBukeHue. J[BHKeHUE MaTEPUAIBHOM TOYKH 110 1 bubnnorexka [JOK
OKPY>KHOCTH https.//m.edsoo.ru/ff0c3ada
8 [Ipunuun otHOcuTenbHOCTH ["anumes. 1 bubnnorexka [JOK
NuepuumaneHble cuctemsl oTcuera. Ilepbiil 3akoH HeroToHa https://m.edsoo.ru/ff0c3be8
9 Macca tena. Cuina. [IpuHnun cynepnosunuu cui. Bropoii 3akoH 1 bubnuoreka [IOK
HproTona i MaTepuabHOM TOYKU https://m.edsoo.ru/ff0c3be8
10 | Tperwii 3akoH HproTOHa 111 MaTepHaIbHBIX TOYEK 1 bubnuoreka [IOK
https://m.edsoo.ru/ff0c3be8
11 | 3akon BcemupHoro tarotrenus. Cuna tsoxkectu. [lepas kocMuueckast 1 bubnuoreka [IOK
CKOPOCTb https://m.edso0.ru/ff0c3d00
12 | Cuna ynpyroctu. 3akoH I'yka. Bec tena 1 bubnuoreka [IOK
https://m.edsoo.ru/ff0c3el8
13 | Cuna tpenus. KoadunuenT Tpenus. 1 bubnuotexa [JOK
CuJia COPOTUBIICHUS TIPH JIBUKCHUU TeJIa B HJIKOCTH WU Ta3e https://m.edso00.ru/ff0c3f76
14 | IloctynarenpHO€ U BpalllaTelbHOE JABHKEHHE a0CONIOTHO TBEPAOTO 1 bubnnoreka HOK



https://m.edsoo.ru/ff0c32e2
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Tena. MoMeHT cuibl. [1neqo cumel. Y cnoBus paBHOBECHs TBEPIOTO
Tena

https://m.edsoo.ru/ff0c41a6

15 | Umnynec MaTepuanbHOM TOYKH, CUCTEMbI MaT€pHAJIbHBIX ToueK. VM- bubmmoreka [IOK
MyJIbC CUJIbI. 3aKOH COXPAHEHUs UMITYJIbca. PEakTHBHOE IBUKEHHE https://m.edsoo.ru/ff0c43d6
16 | Pabora u MOIIHOCTh cuiibl. KnHEeTHYECKAst YJHEPTHsI MATePHATTLHON bubnmoreka [JOK
ToukH. Teopema 00 M3MEHEHNH KUHETHUECKON SHEPTUU https://m.edso0.ru/ff0c4502
17 | IlorenuuanbHas sHeprus. IloreHnuanbHas sHEPTUs yrpyro bubmumoreka [IOK
nedhopMUPOBAHHON NMPYKUHBIL. [oTeHITMaNbHAS YSHEPTHUS TeIa BOJIU3U https://m.edsoo.ru/ffOc461a
MTOBEPXHOCTU 3eMJIH
18 | [loTreHuumanpHble M HENOTEHIMATIbHbBIE CUIIbL. CBsI3b pabOTHI bubnuorexa [IOK
HENOTECHLINAIbHBIX CHJI C U3MECHEHHEM MEXAHUYECKON SHEPIUH https://m.edsoo.ru/ff0c478¢c
CHCTEMBbI TeJl. 3aKOH COXPaHEHHsI MEXaHUYECKON SHEepruu
19 | JIabopaTtopHas pabora «VccnemoBanue CBs3H pabOTHI CHITHI C
M3MEHEHHEM MEXaHMUYECKOW PHEPIUU Tejla Ha IPUMEPE PacTKEHUS
PE3MHOBOTO JKI'yTay
20 | KonTponbHas pabota o Teme «Kunematuka. J[unamuka. 3aKoHbI bubnnoreka [JOK
COXPAHEHUSI B MEXAHUKE https://m.edsoo.ru/ff0c4b74
21 | OCHOBHBIE MTOJIOKEHUS MOJICKYJISIPHO- bubnnorexka [JOK
KUHEeTH4ecKoi Teopun. bpoyHoBckoe aBuxenue. Judpdysus https.//m.edsoo.ru/ffOc4dc2
22 | XapakTep IBWKCHHS U B3aUMOJICHCTBHUS YacTHII BemecTBa. Moaenn
CTPOEHMSI Fa30B, )KUJIKOCTEN M TBEPABIX TEN
23 | Macca monekyi. KonmuectBo BemectBa. [locrostnaas ABoraupo
24 | TenoBoe paBHOBecue. TemnepaTypa u e€ uzamepenue. [llkana
temneparyp Llenbcus
25 | Uneanpnsiii ra3 B MKT. OcHoBHOe ypaBHeHne MKT bubnuoreka [IOK
https://m.edsoo.ru/ffOc4fde
AOcoroTHas TeMIiepaTypa Kak Mepa cpeiHeld KHHETHIECKOM
26 | DHEPTUU JBUKCHHUS MOJIeKYIL. VYpaBHeHue Bu6suorexa [JOK
Menzeneesa-Kuareiipona https:/m.edsoo.ru/ff0c511e
27 | BakoHn [lansToHa. ['a30BbIC 3aKOHBI
JlaGoparopHas paboTa
28 | «MccnenoBaHue 3aBUCUMOCTH MEXKITY

napamMeTpamMu COCTOSIHUA Pa3pC)KCHHOTO Ira3a»



https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
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29 | M3omporieccsl B UACATLHOM ra3e U uX rpaduyeckoe mpeacTaBIcHue bubmmoreka [JOK
https://m.edsoo.ru/ff0c570e
30 | BHyTpeHHSIsI SHEePTUs TEPMOAMHAMUYECKON CHCTEMBI U CIIOCOOBI €& bubmmoreka [JOK
n3Menenus. KonnuecTBo TemnoTsl U padota. BHyTpeHHss sHEprus https://m.edsoo.ru/ff0c5952
0JIHOATOMHOTO HJICATPHOTO Ta3a
31 | Bunsl Teruionepenaun but6mmoreka [IOK
https://m.edsoo.ru/ff0c5c36
32 | YaenbHas TEIUIOEMKOCTH BemiecTBa. KOIMYecTBO TEIUIOTHI IIPH bubmmoreka [JOK
Tertonepenaye. AnrabaTHbINA PoIece https://m.edsoo.ru/ff0c5¢c36
33 | [lepBsIii 3aKOH TEPMOJMHAMHKY M €0 TPUMEHEHHE K U30ITPOIIeccam bubmmoreka [JOK
https://m.edsoo.ru/ffOc5efc
34 | HeoOpaTtuMocTh IIpolieccoB B npupoie. Bropoii 3akoH bubnnorexa [JOK
TEPMOJIMHAMUKHI https://m.edso0.ru/ff0c6230
35 | Ipunanun aevicteus u KI1J] TenioBoi MamHbI bu6nmorexa LIOK
https://m.edsoo.ru/ff0c600a
36 | Iuka Kapuo u ero KI1J|
37 | Dxonornveckue MpoOIeMbl TEIIIOIHEPTETUKH
38 | O6o6marommii ypok «Monekynsipaast Gpusuka. OCHOBBI bubmmoreka [JOK
TEPMOJIUHAMUKU» https://m.edsoo.ru/ff0c6938
39 | KonTpoapHas padora o Teme «MonekysipHast ¢puszuka. OCHOBBI bubnuotexa [JOK
TEPMOJIUHAMUKN» https://m.edsoo.ru/ff0c6a50
40 | ITapoobOpa3zoBanue U KOHIEH Ay, VcapeHue u Kurenme bubnuotexa [JOK
https://m.edsoo.ru/ff0c63b6
41 | AGcomoTHas M OTHOCUTENIbHAS BJIAKHOCTh BO3/IyXa. bubanoreka LIOK
Hacsiennsiit nap https://m.edsoo.ru/ff0c64d8
42 | Teépmoe Teno. Kpucrannuyeckue u amopHbie Tena. AHH3OTPOMHS bubnnorexa [JOK
CBOMCTB KpucTa/uioB. JKunkue kpucramibl. CoBpeMEHHbIE MATEPUATIBI https://m.edsoo.ru/ffoc65f0
43 | IlnaBneHue U KpUCTAILIM3AIUS. Y IeIbHAS TEIJIOTA TJIaBICHUS. bubmmoreka [JOK
Cyb6numarus https://m.edsoo.ru/ff0c6708
44 | YpaBHeHHE TEIJIOBOTO OamaHca bubnuoteka [JOK
https://m.edso00.ru/ff0c6820
45 | DnekTpuzanus Ten. DIeKTpruIecKui 3aps. J(Ba Buga bubnuotexa [JOK

QJICKTPHUYICCKUX 3aps10B

https://m.edsoo.ru/ffOc6bcc



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
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46 | TIpoBOIHUKH, AUDIEKTPUKHU U MOTYITPOBOAHUKH. 3aKOH COXPAHEHUS bubmmoreka [JOK
3JEKTPUYECKOT0 3apsaa https://m.edsoo.ru/ff0c6bcc
47 | BzaumopeiictBue 3apsanoB. 3akoH Kynona. Todyeunslii Bbu6muoteka [JOK
IIEKTPUYECKUH 3aps]l https://m.edsoo.ru/ffOc6ced
48 | Hampspk€HHOCTB AJIEKTpHUecKoro mojst. [IpuHiun cyneprno3umnmum bubnuotexa [JOK
JIEKTPUYECKUX MOJeH. JINHUKM HanpssKEHHOCTH https://m.edsoo.ru/ff0c6df2
49 | Pabota cwi anekTpoctaruueckoro mojs. [lorenmuan. Paznocts but6mmoreka [IOK
MOTCHIIMAIOB https://m.edsoo.ru/ffOc6f00
50 | IIpoBOOHUKYU U AUIIEKTPUKH B SJIEKTPOCTATUUECKOM IOJIE. bubnmnoreka [HOK
JvanekTpudeckasi HpOHUIIAEMOCTh https://m.edsoo.ru/ff0c7018
51 | Dnekrpoémkocth. Konaencatop bubnmnoreka [HOK
https://m.edsoo.ru/ff0c7126
52 | DieKTpoEMKOCTh TIIOCKOTO KOHACHCATOpa. DHEPTHsl 3apsKEHHOTO bubnuorexa [IOK
KOHJIEHCaTopa https://m.edsoo.ru/ffOc72c0
53 | Jlaboparopnas padota "M3mMepeHue 3IeKTPOEMKOCTH KOHIeHcaTopa"
54 | IlpuHiun neicTBUs U IPUMEHEHHE KOHIEHCATOPOB, KOMUPOBAIBHO-
ro anmnapara, CTpyHHOro IpUHTEpa. DIEKTPOCTaTHUECKAas 3allUTa.
3azeMiIeHHE AIIEKTPOIPUOOPOB
55 | DnexkTpuyeckuil TOK, yCIOBUS €ro cyliecTBOBaHuUs. [locTOsSTHHBIM
ToK. Cnna toka. Hanpsbxenue. Conporusnenue. 3akoH OMa aiis
y4YacTKa Ieru
56 | IlocnenoBarenbHoOe, MapaielbHOE, CMEIIAHHOE COEJMHEHNE bu6muoreka [JOK
npoBoAHUKOB. JlaboparopHas pabota «3yueHne cMenanHoro https://m.edsoo.ru/ff0c74f0
COEIMHEHUS PE3UCTOPOBY
57 | PaboTa 1 MOITHOCTH JIEKTPUUYECKOTO TOKA. 3akoH Jlxkoyins-Jlenia bubnuotexa [JOK
https://m.edsoo.ru/ff0c7838
58 | 3akon Oma s MOJIHOM (3aMKHYTOM) SJIEKTPUYECKOH LIeTIH. bubmuorexa [IOK
Kopotkoe 3ambikanue. JlabopatopHast padora «M3mepenne IJ1C https://m.edsoo.ru/ff0c7ae0
MCTOYHMKA TOKA U €r0 BHYTPEHHET0 COMPOTHUBIICHHSD)
DNEeKTPOHHAS TPOBOAMMOCTD TBEPIBIX METAIUIOB. 3aBUCHMOCTh
59 | compOTHBIIEHUS METAJIOB OT TemIieparypsl. CBEpXIIPOBOIUMOCTh
60 | DmekTpuueckuii TOK B Bakyyme. CBOICTBa DIIEKTPOHHBIX MTyYKOB
61 | IToaynmpoBOJHUKH, MX COOCTBEHHAs] M NPHUMECHAs] MPOBOJIMMOCTb. bubmuoteka [IOK



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
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https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
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https://m.edsoo.ru/ff0c7ae0
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CaoiicTBa p—Nn-niepexofa. [lomynpoBoaHuKOBBIE
IPUOOPHI

https://m.edsoo.ru/ff0c84ae

62

DNEeKTpUYECKUH TOK B pacTBOPAx M pacillaBax 3JIEKTPOJIUTOB.

bubnunorexa LIOK

DJIEKTPOJIMTHYECKAS JUCCOIUALIMS. 1 https://m.edsoo.ru/ff0c82ba
DIIEKTPOIHN3
63 | DiIeKTpUUYECKHI TOK B Ta3ax. bubnuotexa [JOK
CaMOCTOSTENIbHBIN U 1 https://m.edsoo.ru/ff0c84ae
HECAMOCTOSITENbHBIN pa3psa. Monnus. [Inazma
64 | DiekTpudecKue MPUOOPHI U YCTPOHUCTBA U X MTPAKTHIECKOE bubmmoreka [JOK
npumMmeHenue. [IpaBuia TeXHUKH 1 https://m.edsoo.ru/ff0c86fc
0€30MacCHOCTH
65 | O6oOmaromuil ypok « IJIeKTPOAMHAMUKA 1 bu6nmorexa LIOK
https://m.edsoo.ru/ff0c88be
66 | KonrponpHas pabora o teme «DinekrpocraTtuka. [locTosTHHBIN bubmmoreka [JOK
3JIEKTPUYECKUN TOK. TOKM B pa3auyHbIX Cpelaxy» 1 https://m.edsoo.ru/ff0c8a8a
67 | Pesepsublii ypok. KoHTpoabpHas paborta o teme 1 bubnnorexa [JOK
"DnexkTpoauHamuka' https://m.edsoo.ru/ff0c8c56
68 | Pesepsublii ypok. O6o0marommii ypok mo reMam 10 kinacca 1 bubmmoreka [JOK
https://m.edsoo.ru/ffOc8f6c
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
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https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

35

11 KUIIACC
KosanuecTBo yacos
Hara | DJexkTpoHHble HU(PPOBbIE
Ne T Konrpo | IIpaktu 6
wn eMa ypoka Beero | mempre | weckme | M3YUI€ o0pa3oBaTe/bHbIC
padoTsl | padoThI M pecypent
1 ITocTOstHHBIE MATHUTHI U UX B3aUMOJAEHCTBHE. MarHuTHOE 10JIE. 1 bubmumoreka [IOK
BekTop MaruHuTHOM MHAYKIMK. JIMHUYM MarHUTHOW MHAYKIIUH https://m.edsoo.ru/ff0c9778
2 MaruuTtHoe nose npoBoAHHUKA ¢ TOKOM. OnbIT Dpcereaa. 1 bubmumoreka [IOK
B3aumopaeiicTBre TpOBOJIHUKOB C TOKOM https://m.edsoo.ru/ffOc98fe
3 JlaboparopHast pabota «/3y4eHre MarHUTHOTO TOJISI KaTYIIKU C 1 1 bubmmoreka [JOK
TOKOM)» https://m.edsoo.ru/ff0c98fe
4 JleficTBHE€ MarHUTHOTO TIOJIT HAa MMPOBOJAHUK C TOKOM. Cuita 1 1 bubnuorexa [JOK
Awmmiepa. JlaboparopHas pabora «lccnenoBanue nerdcTBUs https://m.edsoo.ru/ff0c9acO
IIOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM»
5 JleficTBHE MarHUTHOTO I10JIA HAa JBHXKYLIYIOCS 3apSKEHHYIO 1 bubnuorexa [IOK
yactuiy. Cuna Jlopenma. Pabota cuibl Jlopeniia https://m.edsoo.ru/ff0c9df4
6 OnekTpoMarHuTHas MHAyKLIus. IIoTok BeKTOpa MarHUTHOM 1
uHaykuu. 9J1C nHayKuu. 3aK0oH 31eKTPOMarHUTHOM MHTyKIIUU
QDapanes
7 JlabopaTtopHas pabota «MccnenoBanue siBJIeHUS 1 1 bubnuotexa [JOK
3JIEKTPOMATHUTHON MHIYKLIMH https://m.edsoo.ru/ff0cal50
8 WNunyktuBHOCTE. SIBnenue camonHaykunu. 31C caMOMHAYKIMH. 1 bubnuoreka [IOK
DHeprus MarHUTHOTO MOJIS KaTYLIKH C TOKOM. https://m.edsoo.ru/ff0ca600
ONEKTPOMarHuTHOE MOJIe
9 TexHn4eckue ycTpoicTBa U X NPUMEHEHHE: IIOCTOSHHBIE 1
MAarHuThl, 3JIEKTPOMArHUTBI, JJIEKTPOABUraTEb, YCKOPUTEIH
AJIEMEHTApHbBIX YaCTHII, UHAYKIIMOHHAs NeYb
10 | O6obmaromuit ypok «MarHuTHoe nose. JIeKTpoMarHuTHast 1 bubnuoreka [IOK
VHIYKIHSD) https://m.edsoo.ru/ffOcab82
11 | KonrponbHas paborta no reme «MarHuTHoe moie. 1 1 bubnuoreka [IOK
DneKTpOMarHuTHas HHIYKIHSD) https://m.edsoo.ru/ff0cad58
12 | CBoboanbie MexaHuveckue konebanus. ['apMoHmUecKre 1 bu6mmnoreka [JOK

KoseOaHus. YpaBHEHHE TaPMOHUYECKUX KOJIeOaHUH.

https://m.edsoo.ru/ff0caf06



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
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[IpeBpaiieHue sHEepruu

13 | JlabopatopHas pabora «VccienoBanue 3aBUCHMOCTH TIEPHOIA
MaJIbIX KoJieOaHuil rpy3a Ha HUTH OT JJIMHBI HUTH U MAcChl IPpy3a»
3JIEKTPOMAarHUTHbIE KoJe0aHusl B HAEaIbHOM KoJeOaTeIbHOM
KOHType. AHAJIOTusl MEX/1y MEXaHUYECKUMU U
JIEKTPOMArHUTHBIMH KOJIeOaHUSIMU
15 | ®opmyna ToMcona. 3aK0H COXpaHEHUS YIHEPTUU B UICATHBHOM bubmmoreka [JOK
KoJ1e0aTeIbHOM KOHTYpE https://m.edsoo.ru/ffOch9c4
16 | IlpencraBieHue o0 3aTyXaroImUX KoineOaHUAX. BIHYKIeHHbIE bubnmnorexka LHOK
MexaHudeckue kojebanus. Pesonanc. BeiHyX1eHHbIE https://m.edsoo.ru/ffOcbb86
AJIEKTPOMArHUTHBIE KOJIeOaHHsI
17 | Ilepemennsiii Tok. CHHYCOMIaTbHBINA IEPEMEHHBIH TOK. bubnmnoreka [HOK
MOIIHOCTE TIEPEMEHHOTO TOKA. AMILIMTYTHOE U JIEHCTBYIOIIEE https://m.edsoo.ru/ffOchd34
3HA4YEHUE CUJIbl TOKA U HAIIPSDKEHMSI
18 | Tpancdopmarop. [IponszBoacTBO, nepeaaya u norpedieHne
JIEKTPUUYECKON SHEPTUU
19 | YcTpoHCTBO M MPaKTHUECKOE TPUMEHEHHE DIIEKTPUIECKOTO bubnmnorexka HOK
3BOHKA, F€HEPATOpa NEPEMEHHOr0 TOKA, JIMHUM 3JIEKTpoIiepenay https://m.edsoo.ru/ff0cc324
20 | Dxojoruyeckue pucKH Mpu MPOU3BOJICTBE 3MEKTpoIHeprun. Kyib-
Typa UCIOJIb30BaHUsl JIEKTPOIHEPTUU B IOBCETHEBHOM JKU3HU
21 | MexaHuuecKkue BOJHBI, yCIOBHA pacripocTpaHenus. [lepuon. bubmuoreka [JOK
CxopocTs pacnpocTpaHeHus U AjinHa BOJHEL. [lonepeunsie u https://m.edsoo.ru/ff0cca54
POIOJIbHBIE BOJIHBI
22 | 3Byk. CkopocTb 3ByKa. [ pomMKocTh 3ByKa. Bricora ToHa. TemOp bubmuoreka [JOK
3ByKa https://m.edsoo.ru/ffOcccOc
23 | DIeKTpOMarHUTHEIC BOJHBI, KX CBOMCTBA U CKOpOCTh. [1Ikana bubnuotexa [JOK
DIEKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/ffOccfeQ
24 | IIpuHUOMIBI PaAUOCBA3U U TENEBUCHUA. Pa3BuTHE CpEACTB CBA3M.
Pannonokanus
25 | KontpomnbHas padora «Konebanus u BOJTHBI bu6muoreka [JOK
https://m.edsoo.ru/ffOcc6f8
26 | IpsimonmHEitHOE pacTpocTpaHeHHe CBETa B OJTHOPOTHON Cpejie.

ToueuHblii HICTOYHUK cBeTa. JIyd

bu6nmmnorexa [IOK



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
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https://m.edsoo.ru/ff0cd350

cBeTa
27 | OrpaxeHue cBeTa. 3aKOHBI OTpakeHUsI cBeTa. [locTpoeHue bubnuotexa [JOK
1300pakeHHH B IJIOCKOM 3€pKajie https://m.edsoo.ru/ff0cd4e0
28 | Ilpenomnenue cBera. [lonHOE BHyTpeHHEE OTpakEHHUE.
[IpenenbHbIiA yroi MOJHOIO BHYTPEHHETO Bu6uoreka [JOK
OTpaXXKCHHA https://m.edsoo.ru/ff0cd7{6
29 | JlabopatopHas pabota «M3mMepeHue moka3aTels mpeIoMICHUS bubmmoreka [JOK
CTEKJIa» https://m.edsoo.ru/ff0cd67a
30 | JIunzsl ITocTpoenue nzodpaxkenuii B muH3e. DopMyra TOHKOM bubmmoreka [JOK
JIMH3bI. YBEIUYEHHUE JINH3bI https://m.edsoo.ru/ffOcddle
31 | JIaGopartopHas pabora
«MccnenoBanue cBOWCTB M300paXKEHUI B IMH3AX)
32 | ducnepcus cBera. CnoxHblii coctaB Oemoro cBera. LlBer.
JlaGopaTopHas pabora «HabmroaeHue nucrnepcun
CBETa»
33 | Unarepdepennus ceera. Audpakaus ceera. JudpakuronHas bubmmoreka [JOK
pemérka https://m.edsoo.ru/ffOced22
34 | TlomepedHOCTHh CBETOBBIX BOJH. [lomspu3arus cBeta bubanoreka LIOK
https://m.edsoo.ru/ff0cf02e
35 | OnTudeckue MpUOOPHI M YCTPOMCTBA M YCIIOBUS UX 0€30TIaCHOTO
IPUMEHEHHMSI
36 | I'paHUIBI IPUMEHUMOCTH KJIACCHUECKOW MexaHUKH. [locTymaTs bubmuoreka [JOK
CIELMATIbHON TEOPUU OTHOCUTEIBHOCTH https://m.edsoo.ru/ff0cf862
37 | OTHOCUTENBHOCTh OHOBPEMEHHOCTH. bubmuoreka [IOK
3ameJieHne BpeMEHH M COKpaIlleHUe JJIUHBI https://m.edsoo.ru/ffOcfa42
38 | DHeprus U UMIYJIbC PENATUBUCTCKOM YacTULbl. CBS3b MACCHI C bubmuoreka [IOK
SHEPTrUeN U UMITYJIbCOM. DHEPIHUsl IOKOS https://m.edsoo.ru/ffOcfc68
39 | KontponbHas pabota «Onruka. bubmuoreka [IOK
OCHOBBI ClIENMATILHOW TEOPUU OTHOCUTEIBHOCTH https://m.edsoo.ru/ffOcf6f0
40 | ®otonsl. Gopmyna [Inanka. Dueprus u uMmIysIbe GoToHA bubnuoreka [IOK
https://m.edsoo.ru/ffOcfel6
41 | OTkpsiTHE U HccienoBaHue Gporodddexra. bu6muoreka [JOK

Onsitel A.I'. CtoneroBa

https://m.edsoo.ru/ffOcffc4
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42 | 3akonsl GoToddpdekra. YpaBHeHUEe DUHIITEHHA IS bubmumoreka [IOK
dororddekra. «KpacHas rpanunay gorosddexra https://m.edsoo.ru/ff0d015e
43 | Hasnenue ceeta. Onbitel [1.H. JlebeneBa. Xumuueckoe nelicTBre bubnmoreka [JOK
cBeTa https://m.edsoo.ru/ff0d04a6
44 | TexHUYECKUE YCTPONCTBA U MPAKTUYECKOE IPUMEHEHUE:
dhoTorIeMeHT, POTOAATUHK, COTHEUHas: baTapesi, CBeTOANO/
45 | Pemenue 3a1a4 1o TeMe «JIE€MEHThl KBAHTOBOM ONTHKU» bubnmoreka [JOK
https://m.edso0.ru/ff0d0302
46 | Mopnens aroma Tomcona. OnbiTel Pezepdopaa mo paccesHuro o- bubnnoreka [JOK
yactull. [ltaneTapHas MOJIesIb aToMa https://m.edsoo.ru/ff0d091a
47 | Ilocrynatel bopa bubnuoreka [IOK
https.//m.edsoo.ru/ff0dOafa
48 | Uznyudenue u nornoiieHue GOoTOHOB MPH MEPEXOe aToMa ¢ OJTHOTO, bubnnoreka [JOK
YPOBHSI SJHEPrUHU Ha Apyrou. Buasl cnekTpos https://m.edsoo.ru/ffOdOafa
49 | BoxnoBeble cBoiicTBa yactull. Bonnsl ne bpoiins. KopryckynspHo- bubnnoreka [JOK
BOJTHOBOM nyann3M. CIOHTaHHOE M BBIHY>KJIEHHOE M3TyUeHUe https://m.edsoo.ru/ff0d0ca8
50 | OtkpsiTue paguoaktuBHOCTH. OnbITH Pe3epdopaa mo bubmmoreka [JOK
ONPEACIICHUIO COCTABA PAAMOAKTUBHOIO U3JIYYEHUS https://m.edsoo.ru/ff0d0fd2
51 | CsoiicTBa anbda-, 6era-, ramma- u3iydeHus. Bnusaue
PaMOAKTUBHOCTH Ha KUBBIC OPTaHU3MBI
52 | OtkpsiTHE IPOTOHA U HelTpoHA. M30ToMmbI. Anbda-pacnan. bubmuoreka [JOK
DJNEeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacna. ["'amMmma-uzinydyeHue https://m.edsoo.ru/ff0d1162
53 | DHeprus CBS3M HYKIIOHOB B sifipe. SInepHble peaknuu. SaepHbrit bubnuotexa [JOK
peaktop. [IpobnemMsbl, mEpPCIEKTUBBI, IKOTOTUIECKUE ACTIEKTHI https://m.edsoo.ru/ff0d1356
SIIEPHOM YHEPTETUKH
54 | DnemeHTtapHble yacTUIbl. OTKpBITHE MO3UTPOHA. METO 1B bubmuoreka [IOK
HaOJIOACHUS M PETUCTPALIMM AJIEMEHTapHbIX YacTull. Kpyribiii https://m.edsoo.ru/ff0d0e38
ctol «DyH/1aMeHTalbHbIE B3aUMOIeCcTBUS. ENUHCTBO
(bu3nyuecKoil KapTUHbBI MUpay
55 | Bup 3Bé3aH0r0 Heba. Co3Be3nus, SpKue 3BE3/IbI, MIAHEThI, HX
BUAMMOeE ABIKeHMe. CoJIHEUHAs cUCTEMa
56 | Connue. ConHeuyHast akTUBHOCTB. MlcTounuk sneprun ConHua u
3BE3]T
57 | 3BE37pl, NX OCHOBHBIE XapaKTEPUCTUKU. 3BE3/1bI IIIaBHOU IOCIe-
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JoBaTeabHOCTU. BHyTpeHHee crpoeHue 38€31. COBpeMEHHbIE
IIPEJCTABICHUS O IPOUCXOKACHUHU 1 3BostoLnu CosHIA U 3BE3]

58 | Muneunsiit [1yte — Hammra [Nanaktuka. [lonoxxeHue u IBIKeHUE 1
Connna B [Nanaktuke. [Namaktuku. YEpHbIE IBIPHI B sApax
raJIaKTUK

59 | Bcenennas. Paz0Oeranue ranaktuk. Teopus bonbiioro B3peiBa. 1
PenukroBoe u3nydyenue. MerarajiakTuka

60 | Hepemennsie npobgeMbl aCTpPOHOMUHN 1

61 | KonrponpHas pabota «DJIeMEHTHI aCTPOHOMHH U acTPODUZUKI» 1

62 | O6o6maromuit ypok. Ponb pusuku u acTpOHOMUM B 3KOHOMHUYEC- 1
KOU, TEXHOJIOTUICCKOM, COMATBLHON U ITHYECKON chepax
JeSITeIbHOCTUYEIOBEKA

63 | O6ob6maromuii ypok. Ponbs 1 MecTo GU3UKH 1 aCTPOHOMHH B 1
COBpEMEHHOM Hay4YHOU KapTUHE MHUpa

64 | O6o6wmaromuit ypok. Ponb pusmdeckoit Teopun B popmMupoBaHUN 1
MPEJCTaBICHUN 0 (HPU3NIECKOIN KapTHHE MUPA

65 | O6o6marommii ypok. MecTo (hu3nueckoit KapTUHBI MUpa B 1
00IIeM psITy COBPEMEHHBIX €CTECTBEHHO-
HAyYHBIX PEJICTABICHUI O PUPOE

66 | PesepBHBIN ypoK. MarHuTHOE TI0JIe. DJIEKTPOMAarHuTHas MHAYKIUs| 1

67 | PesepBHblil ypok. Ontrka. OCHOBBI CIICITUATBHON TEOPUH 1
OTHOCHTEIIFHOCTH

68 | Pesepnslil ypok. KBanTtoBas gusmuka. DneMeHTbl aCTPOHOMHH U 1 bu6muoreka [JOK
acTpou3uKu https://m.edsoo.ru/ff0d1784

OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



https://m.edsoo.ru/ff0d1784
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA

OBSA3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI VIS YUEHUKA

1) Mskumes [.5., byxoBueB b.b., Corckmit H.H. / mom pen.
[TapdentneBoit H.A. ®usnka. 10 xmacc. ba3zoBsiii u yriayOonénusiii ypoBHu. Jlunus
YMK: ®usuka. «Knaccuueckuit kype». Mskumes I'.S. u ap. (10-11) (ba3ossrii
/Yrnyonennsiit). AO «U3marensctBo «lIpocBemenue». OnektpoHHas Qopma
y4eOHUKa;

2) Msaxumer I'.4., byxoBues b.b.,, Yapyrun B.M. / mnom pen.
[TapdentreBoii H.A. ®usuka. 11 kmacc. ba3oBelil u yriuyOn€éHHbIN ypoBHU. JIMHMS
YMK: ®usuka. «Knaccuueckuit kype». Mskumes 'S, u ap. (10-11) (ba3osbrit
/Yrnyoneunsiit). AO «U3marenbctBo «IIpocBemienuey. OnekTpoHHas Gdopma
y4eOHHKa.

METOANYECKHUE MATEPHUAJIBI JJISA YUUTEJISA

1. Baxauna C.B. ®usuka. Bce TeMbl MIKOJIBHOTO Kypca. boJibiiol HarIsAHbIM
CHPaBOYHHK IIKOJIbHUKA. — M3maTenscTBo: OKCMO, 2023. — 320 c.

2. Baxannaa C.B., UepenoBa K.I'. IlIkoibHBIN Kypc B HarJSAIHBIX TaOJIHIIAX. —
N3narennsctBo: DKCMO, 2023. — 224 c.

3. I'pomuieBa O.M. EI'D 24. 100 6amnoB. ®usuka. — M3paTenbcTBO: DK3aMeH,
2024. - 384 c.

4. T'pomuea O.U. Coopuuk 3anau mo ¢uszuke. 10-11 xmaccel (k yueOHUKaM
['.4. Msakumesa u nip.). ®I'OC. YMK k HoBomy DITY. — M.: Dx3ameHn, 2022. - 208 c.

5. Kacatkuna W.JI. ®wusuka: rugpoavHaMuka, MOJEKyJsipHas ¢u3nKa u
tepmoanHamuka. 10-11 kmaccel. — M3narenbctBo: denukce, 2023. — 204 c.

6. Kacatkuna WM.JI. ®usuka: KOHTpoOJ. pabOTHI: TWHAMUKA, 3aKOHBI HHIOTOHA,
3aKOH BCEMHUPHOTO TAroTeHus. — M3narensctBo: @enunkc, 2023. — 108 c.

7. Kacatkuna WM.JI. ®usuka: koHTposa. paboTel: kuHemaTuka:10-11 kmaccel. —
N3narennsctBo: Menukc, 2023. — 141 c.

8. Kacarkuna M.JI. ®usnka: maraetusm. 10-11 kmaccel: KOHTPOIBHBIE paOOTHI.
— N3nmarenbcTtBO: ®dennkce, 2023. — 140 c.

9. Kacatkuna MN.JI. ®usuka: KOHTPOIbHBIE PabOTHI: MOCTOSHHBIN TOK. 10-11
knaccel. — M3narenscTBo: dennke, 2023. — 125 c.

10. Kacarkuna W.JI. ®usuka: KOHTpoOJI. pabOTh: paboTa M MOITHOCTH, 3aKOHBI
coxpaHeHus, ctatuka. — M3narenbctBo: denukc, 2023. — 142 c.

11. Kacatkuna WM.JI. ®wusuka: osnektpoctatuka. 10-11  kmaccsl. —
MznarensctBo: denuxc, 2023. — 142 c.

12. Kupuxk JILA. ®wusuka 10 wracc. COOpHHK CaMOCTOATEIBHBIX U
KOHTPOJbHBIX paboT. — M.: Unekca, 2019. — 224 c.

13. Kogupukarop »3JI€MEHTOB COJEpXKaHUs W TpPeOOBaHWI K YPOBHIO
MOATOTOBKHU BBIMTYCKHUKOB 00II€00pa30BaTEIbHbBIX YUPEKICHUM IJIsI IPOBEICHUS B
2024 ronmy enmmHoro rocynapcrBeHHoro sk3ameHa no OU3UKE. — depepanbHas
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ciy>k0a 1o Haj3o0py B cepe obpazoBanus u Hayku. [loarotosneno: ®UIIN. — 33 c.

14. Mapon A.E. ®usuka. 11 knacc. ba3oBblil U yriyOJ€HHBIM ypPOBEHb.
Hunaktnueckue warepuansl. Beptukams. ®I'OC. 11 xmace. / A.E. Mapomn,
E.A. Mapon. — UznatensctBo: dpoda, 2021. — 144 c.

15. [TapdentreBa H.A. @uzuka. 10-11 knaccel. COopHUK 3a1a4 MO HUHUKE TS
10-11 «xmaccer: mocobue s yuammuxea. DPI'OC. - AO  «U3nmarenbcTBO
«IIpocemenuer, 2022. — 208 c.

16. [TapdentreBa H.A. ®wusuka. 11 «kmacc. Pabouas Tterpanp s
nabopaTtopHbix pabot. — AO «M3parensctBo «lIpocsemenuey, 2023. — 62 c.

17. Ilenarefiuenko H.JI. ®uszuka. 10 kimacc: TEXHOJOTHUECKHE KApThl YPOKOB
no yueonuky I'.51. Mskumesa, b.b. byxosnesa, H.H. Cotrckoro. — U3a-Bo: Yuurens,
2019. - 229 c.

18. Ilpunoxkenue Ha >MEKTPOH. HocuTene: kK yueOHuky dusmuka. 10 kiace mis
00111e00pa3oBar. opranusaiuii: 0a30Belii U MpoduiIbHbIN ypoBHU. / ['.5. Mskuries,
b.b. bByxosnes, Corckuit H.H. — AO «3natenscTBo «IIpocsemenuey, 2020.

19. IlypeimeBa H.C, Pat6uns E.D. I'otoBumes k EI'D 3a 30 gneii. ®usuka. —
N3narenscTBO: OOpazoBaTenbHbie MPoekThl, 2023. — 320 c.

20. IlypeimeBa H.C, Par6omms E.D. EID-2024 ®wuszuka: 30 BapuaHTOB
AK3aMEHAIMOHHBIX paboT. — M3paTenscTBo: ACT, 2023. — 352 c.

21. Permkesny A1, ®dusuka. 3amaynmk. 10-11 xi.: Ilocobme uis
obmeo6pazoBar. yupexaenuit. — AO «M3narensctBo «IIpocBemenney, 2023.- 192 c.

22. CaypoB HO.A. ®wusuka. 10 kiacc. ba3zoBbiit u yriayOn€HHBIN YpOBHHU.
Knaccuuecknit kypce. Iloypounsie paspabotku k yueOHuky [.5. Mskuiesa,
b.b. byxoBuesa, H.H. Corckoro. — AO «M13n-Bo «IIpocsemenne», 2022. — 276 c.
Uznanne B pdf-popmare:  http://www.saurov-ya.ru/Metodika/Posobiya/Modeli
urokov_10_class_2022.pdf

23. CaypoB FO.A. ®wusuka. 11 kmacc. ba3oBbiit u yrioyOn€HHBIN YpOBHHU.
Knaccuuecknit kypc. Iloypounsie pa3zpabotku k yueOHuky [.5. Mskuiuesa,
b.b. byxoBuesa, B.M. Hapyruna. — AO «M13x-Bo «IIpocsemenne», 2022. — 276 c.
Wznanme B pdf-dpopmare: http://www.saurov-ya.ru/Metodika/Posobiya/Modeli
urokov 11 class_2022.pdf

24. CripaBouynuk B Tabnumax. @msmka, 7-11 k1. ®I'OC. — M.: Aiipuc-npecc,
2023.-32c.

25. CnpaBounuk o ¢usuke. 7-11 xin./TpycoBa M.C. — M.: BAKO, 2022.- 96 c.

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPChbI
N PECYPCBI CETU UHTEPHET
https://m.edsoo.ru/ - bubaroreka 1ubpoBOro 0Opa3oBaTEILHOr0 KOHTEHTA

(bubmmoTteka [{OK);

- http://school-collection.edu.ru/catalog/ - Enmunas xoymekius IUPPOBHIX
00pa30BaTEILHBIX PECYPCOB;

https://edu.skysmart.ru — 3to poccuiickas ydeOHas OHIaWH-TUIaTGOpMa IS
yaaneHHoro o0yueHus yuaniuxcs 1-11 kimaccos,;



http://www.saurov-ya.ru/Metodika/Posobiya/Modeli_%20urokov_10_class_2022.pdf
http://www.saurov-ya.ru/Metodika/Posobiya/Modeli_%20urokov_10_class_2022.pdf
http://www.saurov-ya.ru/Metodika/Posobiya/Modeli_%20urokov_11_class_2022.pdf
http://www.saurov-ya.ru/Metodika/Posobiya/Modeli_%20urokov_11_class_2022.pdf
https://urok.apkpro.ru/?ysclid=los31ro5tc117230950
http://school-collection.edu.ru/catalog/
https://edu.skysmart.ru/
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https://urok.apkpro.ru — OomenocTynHas 6ecruiatHas OubIroTEeKa IIU(POBOTO
00pa30BaTeILHOr0 KOHTEHTA 110 BCEM TeMaM ITKOJIBHOH IPOTPaMMBbI;

https://urok.1c.ru/library/physics/fizika_7_11 klassy/ - bubnmnoreka
MHTEPaKTUBHBIX MaTepuanoB. ®usuka, 7-11 knacc;

https://nsportal.ru/shkola/fizika/library - OOGpa3zoBaTtenbHasi colMaibHasi CETh.
du3uKa;

https://resh.edu.ru/subject/28/ - Poccwuiickast 3nekTpoHHas ImKoja. Pusnka;

https://testedu.ru/test/fizika/ - O6pa3oBarenbHBIC TECTHI. TeCThI 1O PHU3UKE;

https://go.rosuchebnik.ru/search?query — Poccuiickuii  yueOHuk. ®dusuka
(MeTtoaunueckas nomoriib. Bebunapsl. Kypcesl. Katanor);

https://uchitel.pro/ - VYwuutensllpo. Koncmektsl 1o mnpeamery «Dusukay.
Nzydenne @usnku mar 3a marom. OHaitH-y4eOHUK U COOPHHK 3a7ad.



https://urok.apkpro.ru/
https://urok.1c.ru/library/physics/fizika_7_11_klassy/
https://nsportal.ru/shkola/fizika/library
https://resh.edu.ru/subject/28/
https://testedu.ru/test/fizika/
https://go.rosuchebnik.ru/search?query
https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/type-vebinar/
https://rosuchebnik.ru/metodicheskaja-pomosch/distantsionnaya-shkola-uchiteley
https://uchitel.pro/
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