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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢usuke 0a30BOr0 ypOBHSI Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE TMOJIOKEHHH M TpeOOBaHUI K pe3yibTaTam
OCBOCHHMsI OCHOBHOU 00pa3oBaTelbHOU Mporpammsl, npeacTtaBieHHbIx B OI'OC
COQO, a Taxxke ¢ yudéroM enepalibHON padoueil MmporpaMMbl BOCHUTAHUS U
KOHIIENINK TpenofaBaHus yueOHoro npeamera «Dusuka» B 00pa3zoBaTeIbHBIX
Opra"u3anusax Poccniickon denepanum, peANU3YIOIIUX OCHOBHBIE
oOpa3oBareibHbIe MPOTPAMMBI.

Copnepkanue mporpaMMmbl 10 (U3MKE HampaBieHO Ha (HOpMUpPOBaHHE
€CTECTBEHHO-HAYYHOW KapTUHBI Mupa oOydarommxcs 10-11 kiaccoB mpu
oOy4eHHH UX (u3HMKe Ha 0230BOM YpOBHE Ha OCHOBE CUCTEMHO-AESITEIHHOCTHOTO
noaxojaa. Ilporpamma no ¢usuke coorBeTcTBYyeT TpeboBanusim ®I'OC COO k
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METalpPEeIMETHBIM pe3yJibTaTam
OOy4eHHs, a TaKXKE YYHUTHIBAET HEOOXOJAMMOCTh pPealh3allii MEKIPEIMETHBIX
CBA3€H (PUBMKM C €CTECTBEHHO-HAyYHbBIMU Y4YE€OHBIMHM IpeaMeTramMu. B Hel
ONPEIENSIOTCA OCHOBHBIE LIETU M3Y4YEHHs] (PUM3HKU HA YPOBHE CPEIHEr0 OOIIEro
o0Opa3oBaHusl, TUIAHUPYEMbIE PE3yJIbTaThl OCBOCHUS Kypca (PU3HUKU: JIUYHOCTHBHIE,
MeTanpeIMEeTHbIC, TPpeIMETHBIC (Ha 0a30BOM YPOBHE).

[Iporpamma no gpu3MKe BKIIOYALT:

e IUJJAHUPYEMBbIE PE3YJIbTAThl OCBOCHMS Kypca (pu3nku Ha 0a30BOM YpOBHE, B

TOM YHCJIE€ IPEIMETHBIE PE3YJIbTATHI IO r0JIaM 00yUYEHUS;

e cojepkaHue yueOHoro nmpenamera « Pu3nkay 1mno rojgaMm oOydeHusl.

®du3rka Kak Hayka O HauOolsiee OOIUX 3aKOHAX MPHUPOBI, BHICTYIAs B
KauecTBe y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMI 00 okpyskaromiem mupe. HIKoapHBIN Kypc PU3HKN — cUCTEMOOOpa3yoLni
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3MYECKHE 3aKOHbI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHWN, W3Y4aeMbIX XHUMHEH, OMOJOTHEH,
dbu3myeckoir reorpadueir W actpoHomued. Mcmonb3oBaHME MW aKTHBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenensieT XapakTep U pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTMH B cdepe DSHEPreTHUKU, TPAHCIOPTa, OCBOEHUS
KOCMOCA, TMOJIy4YeHHUsI HOBBIX MAaTE€pHalOB C 3aJlaHHBIMU CBOMCTBAMHU U JIPYTHUX.
N3yyenne (Pu3NKM BHOCHT OCHOBHOW BKJIAJ B (POPMUpOBAHME €CTECTBEHHO-
HAy4YHOW KapTUHBI MHpa OOydarommuxcs, B (HOPMUPOBAHHE YMEHUN TPUMEHSTh
HAy4YHbIA METO/I MO3HAHUS NP BHITIOJHEHUU UMHU Y4€OHBIX UCCIEI0BAHUMN.

B ocHoBy Kypca ¢u3MKu i ypOBHSI cpefHero oOmiero oOpa3oBaHUs
MOJIOKEH PAl HUJEH, KOTOpPhlE MOXKHO paccMaTpUBaTh KakK MPUHIUIBLI €ro
MOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISIETCA JIOTMYECKH
3aBEpIIEHHBIM, OH COJAEPKUT MaTepual U3 BCEX pa3fesioB (PU3UKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B COOTBETCTBMU C HeEW MaTepuanl Kypca (QU3HKU
o0ObeMHEH BOKPYr (Qu3nueckux Teopud. Begymum B Kypce sBIgeTcs
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTEPHH, BEIICCTBE U
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHMaa (PU3NYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3uKku ¢ pa3BuUTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TPOOIeMamu.

Hoess npuxnaonoit  nanpasiennHocmu. Kypce usuku mpeamnonaraer
3HAKOMCTBO C IIUPOKHM KPYTOM TE€XHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMsl, TMOCBAIIEHHBIX HKOJOTMYECKUM Npo0ieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKUW M TEXHOJIOTHM, a TaKkXe OO0CYXIACHHS
npo6JieM palOHAIBHOTO IPUPOOTIONIb30BAHMS U HKOJIOTHYECKOM 0€30I1acHOCTH.

Crep>kHEBBIMHU 3JIEMEHTaMH Kypca (PU3MKHM Ha ypOBHE CpPEIHEro OOLIEeTo
oOpa3oBaHus SBIAIOTCS (U3HMUecKue Teopuu ((POopMHpPOBAaHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHUS (PU3UYECKON TEOPUHU, POJIU (PYyHIaMEHTAIbHBIX 3aKOHOB U
NPUHLKIIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O MPUPOAE, TpaHULIAX
MPUMEHUMOCTH TEOpHl, JJIsI ONUCAHUS ECTECTBEHHO-HAyYHBIX SBJICHUU U
MIPOIIECCOB).

CHCTeMHO-AEATENbHOCTHBIN MOAX0/ B Kypce (U3MKU Pealn3yeTcs Mpexie
BCEro 3a CUET OpraHU3aldd SKCIEPUMEHTAIBHOU JESITEIbHOCTH O00YYaroluXCsl.
Jlnst  6a3oBoro ypoBHsS Kypca (U3UKA — OTO HKCIHOJIB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OPATOPHBIX PadoT,
KOTOphIE B Mporpamme mno (pusnke oO0beAMHEHBI B OOIIUMA CIHCOK YYEHUYECKUX
paKkTUYECKUX padoT. BhifeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
NPOBOJUMBIX JJIE KOHTPOJS M  OLIEHKH, OCYILIECTBIAETCS y4YaCTHUKaAMU
0o0pa30BaTeNBbHOrO IMpoliecca MCXOAd U3 OCOOCHHOCTEH MJIaHUPOBAHUS W
ocHamieHuss kaOmHera Qusmku. Ilpm 3ToM obOecneumBaeTcsi OBIAJACHHUE
OOy4YaIOIIMMHUCS YMEHHUSIMU TPOBOJUTH KOCBEHHbBIE W3MEPEHUs, HUCCIEIOBAHUS
3aBUCUMOCTEN (U3MUECKMX BEJIMYMH U TOCTAHOBKY OIBITOB M0 MPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHME YJIENAETCS PEHICHUIO PACYETHBIX M Kauye€CTBEHHBIX
3anay. [Ipu 3TOM A1 pacy€THBIX 3a/1a4 MPUOPUTETOM SIBJISIFOTCS 3aJa4d C SIBHO
3aJlaHHOM (DU3UYECKON MOJIEIbIO, MO3BOJISIONINE TIPUMEHSITh U3YYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH Kak M3 OJHOTO pasjiena Kypca, Tak M UHTETPUPYs 3HAHUSA W3
pa3HbIX pasnesnoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHHs Ha
OOBSICHEHHE TPOTEKaHUS (PU3NUYECKHX SBJICHUH M MPOIECCOB B OKPYKAIOIICH
KU3HH, TpeOyronue BbhIOOpa (U3MYECKON MOAeNd Mg CUTyallMd MpakTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOro mporecca 0a30BBIi ypOBEHb Kypca
(bU3UKY Ha YPOBHE CPEHEro 0011Iero 00pa3oBaHusl JOJKEH U3YYaThCsl B YCIOBHSIX
peAMETHOro KaOuHeTa (U3HKUA WIA B YCJIOBHUSIX MHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (u3MKM AOTKHO OBITH
HEeoOXouMoe J1abopaTopHOoe O0O0OpyIOBaHUE [Ji BBHIMIOJHEHUS YKa3aHHBIX B
nmporpamMme 1o (pU3NKEe YUCHHUYECKHX MPAKTHUUECKHX PaboT W JEMOHCTPAIIMOHHOE
o0opy10BaHHE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpMHpYETCS B COOTBETCTBHHM C
MPUHITUTIOM MHWHUMAJIBHOM  JOCTaTOYHOCTH H  O00ECIIEYMBAET TOCTAHOBKY
MIEPEUYNCIICHHBIX B TMporpaMMe 1O (GU3NKE KIIOYEBBIX JIEMOHCTpAIUi IS
WCCIICMOBAHMUSI  M3y4aeMbIX  SBIEHHUA ©  TPOIECCOB, OJMIUPHYCCKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX TMPUMEHEHHI.

JlabopaTopHoe 000OpyIOBaHHE MJI YYEHUUYECKHX TMPAKTHYECKUX padboT
dbopMupyeTCs B BUIE TEMAaTHYECKHX KOMIUICKTOB W OOCCTICUMBACTCS B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTHmueckue KOMIUIEKTHI
7a00paTOpHOTO OOOPYIOBAHUS JIOHKHBI OBITh IOCTPOSHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AQHAJIOTOBBIX U IU(MPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETHLHBIX CUCTEM B BHJI€ TU(PPOBBIX JTaOOpATOPUH.

OCHOBHBIMM LEJIIMHU U3y4€HUS PU3UKHU B 001IEM 00pPa30BAHUU SBIISIFOTCS:

o (dopMupoBaHHE WHTEpeca W CTPEeMJICHHs OOYYaIOIIUXCS K HaydHOMY
W3YYCHUIO TPUPOJIbI, PAa3BUTUE WX HHTEIUICKTYyaJIbHBIX W TBOPUYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE NMPEACTABICHUN O HAYYHOM METOJIe TIO3HAHUSA U (POpMUPOBAHUE
MCCJICIOBATEILCKOTO OTHOIICHUS K OKPYKAIOIUM SBIICHUSIM;

e (opMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ylbTaTa HW3yYeHUs
OCHOB CTPOCHHMS MaTepuu U pyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

e (QopmupoBanne ymeHUU OOBACHATH SBJICHHUS C HMCIHOJb30BAaHUEM
bU3NYeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

e (opmMupoBaHue mNpenCTaBICHUNA O PONM (PUUKHU AJI1 Pa3BUTHUSI JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTmxeHne 3TUX 1enei 00ecrednBaeTCsl pelIeHneM CIEeIyIOMMUX 3a71ad B

mporiecce n3ydeHus Kypca GU3NK1A Ha yPOBHE CPETHETO O0Iero o0pa3oBaHMUS:



e TMPUOOPETCHHE  CHUCTEMBl  3HaHUK 00  0o0mWMX  (UBHUYECKUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpHsIX, BKJTFOYASI MEXaHUKY,
MOJICKYJIIPHYIO  (PH3WKY, JJIEKTPOJWHAMUKY, KBAaHTOBYIO (HU3UKY W
AIIEMEHTBI aCTPOPU3UKH;

e (opMupoBaHue yMEHHI TPUMEHATH TEOPETUYECKUE 3HAHMUS IS
OOBsICHEHHUS (PU3WYECKUX SBICHUH B TPUPOAEC U IS TPUHATHA
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHON KU3HU;

e OCBOCHHE CIOCOOOB peEIIEHUs Pa3IUYHbIX 3a7a4 C SBHO 3aJIaHHOMN
dbu3nueckol MOAENbI0, 3aJad, MOJPa3yMEBAIOIIUX CaMOCTOATEIbHOE
co3fanue GU3NUeCKo MOJICNIH, aJIeKBATHON yCIIOBUSM 33a]a4H;

e TOHWMaHHWC (U3UYECKUX OCHOB WM TPUHITUIIOB JCUCTBHS TEXHUYCCKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIHMSHUS HA OKPYKAIOIIYIO
cpeay;

e OBJAJCHUE METOJAaMHU CAMOCTOSITEIHHOTO IUIAHUPOBAHUS M IMPOBEICHUS
(GU3NYECKUX DKCICPUMEHTOB, aHAIN3a W HHTEPIPETAIuU MHGOPMAIIHH,
OIpPEENICHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJIbTaTa;

e CO3JaHME YCIIOBUH JJII Pa3BUTHSI YMEHHI MPOEKTHO-UCCIEI0BATEIHCKOM,
TBOPUYECKOU JIESITETBHOCTH.

Ha wusyuenne ¢usuku (6a30BBII ypOBEHb) Ha YPOBHE CpPEIHEro OOIIEero
oOpazoBanus oTBoauTcst 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HeJEN0), B
11 kmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 10 (QU3MKE TMepedeHb JIaOOpaTOPHBIX H
MPAKTUYECKUX palbOT SABISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JelaeT BBIOOD
MpoBeNeHUsT J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
0COOEHHOCTEN 00yYaroIUXC.



COAEPXAHUE OBYUYEHUA
10 KIIACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MO3HAHUS

®uszuka — Hayka o mpupoje. HaydHble MeTOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Posib 3KcnepuMeHTa W TEOPUU B MPOILECCE TO3HAHUS MPUPOBIL.
OKCIIepUMEHT B (pU3HKeE.

MonenupoBanue ¢Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIIOTE3HI.
dusndecKkue 3aKOHbI M TEOPUHU. I paHUIBI TPUMEHHUMOCTH (PU3UYCCKUX 3aKOHOB.
[TpyuHLIMIT COOTBETCTBUS.

Ponp u mecto duzuku B GOpMUPOBAHUU COBPEMEHHON HAyYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN NEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHasloroBble W IU(POBBIE H3MEPUTEIBHBIE TPHOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe ABUMKEeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema otcu€ra. Tpaekropus.

Ilepemeliienne, CKOpOCTh (CpeaHsIE CKOPOCTb, MTHOBEHHAs CKOPOCTh) H
YCKOPEHHUE MaTepuaJbHOW TOUYKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CroxeHune nepeMeleHni U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCHUMOCTH KOOpPJIHMHAT, CKOPOCTH, YCKOPEHUs, IyTH U MEepEeMElICHUs
MaTepUabHOU TOYKU OT BPEMEHH.

CBoOoaHOE nazieHre. Y CKOpeHre CBOOOIHOTO MaieHUSI.

KpuBonuHeitHoe  aBmkeHue. [IBukeHHEe  MaTepualbHOM TOYKH 1O
OKPYKHOCTH C ITOCTOSHHOM 10 MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocth. [lepuon u wactora obparnieHus. LleHTpocTpeMUTENBHOE YCKOPEHHE.

TexHuyeckue yCTpPONCTBA W MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JIBI)KCHUE CHAPSIOB, IIETTHBIC 1 PEMEHHBIC MEepeIavuu.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, WILTIOCTPALIMS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBHOKCHUS.

[IpeoOpa3zoBaHue IBUKEHUIN C UCIIOJIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

[TameHne Ten B BO3AyXE U B pa3peKEHHOM ITPOCTPAHCTBE.

Habnronenne aBwxkeHUs Tena, OPOIICHHOTO TMOJ yIiIOM K TOPU3OHTY U
TOPU30HTAJIBHO.



H3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagiienue ckopocTy Ipu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIBIO ONPEAECICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLICHHS MEXAY NyTSAIMH, MPOHMJICHHBIMU TEJIOM 34
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKHM BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuyenue aBuxKeHUs Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTM  ['ammnes.  IlepBeid  3akoH  HproToHA.
HNuepruanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepno3uuuu cui. Bropoi 3akoH HeroToHa
JUUIL MaTEpUaIIbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MaTepuaabHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cuma Ttsoxectd. llepBas kocmuueckas
CKOpPOCTb.

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

Tpenue. Bunsl Tpenus (moxosi, CKoiabxeHus, kauenust). Cumna tperus. Cyxoe
Tpenue. Cuiia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduiueHt tpeHusl.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJIKOCTH UJIU Ta3e.

[TocTynarensHOE M BpalaTeIbHOE IBIKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpauieHus. llnedo cumnbl. YcnoBus
paBHOBECHUSA TBEPAOIO TeA.

TexHn4eckrue yCTpOWCTBA M MNPAKTUYECKOE MPUMEHECHHUE: MOAIIUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHEpLHH.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CnoxeHue CHlL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTe. Bec Tena npu yCKOpeHHOM MTOAbEME U TIAJICHUN.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIBKEHUS.

Y cioBus paBHOBECHUs TBEPAOTO Tela. Buibl paBHOBECHS.

Yuenuueckuii sakcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

HUccnenoBanne yciaoBHMI pPaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MAaTEpUANIbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHHE HUMITyJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTrBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOYKU. TeopemMa 00 H3MEHEHUU
KUHETUYECKOUN YHEPTUMU.

[TorennumanbHas DHEPTHU. [TorenumanbHas DHEPIUsA YIIPYro
nedbopmupoBaHHor — npykuHbl.  [loTeHlManpHass SHEprust Tejna  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHunanbHble W HENOTEHUHUANbHbIe  CWiIbl.  CBs3b  pabOTHI
HEMOTEHIHAIBHBIX CUJ C W3MEHEHUEM MEXAHMYECKOW SHEPTUU CHUCTEMBI TEI.
3aKOH COXpPAHEHUSI MEXaHUYECKON YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHn4eckrue yCTpOWCTBA U IMPAKTUUYECKOE NPUMEHEHHE: BOIAOMET, KOIED,
MPYKUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoq MOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3yuenne abCOJNIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JBYX OJWHAKOBBIX
HUTSIHBIX MasTHUKOB.

HccnenoBanue cBsi3u pabOThI CHIIBI ¢ U3MEHEHHUEM MEXaHWYECKOW DHEPTuu
TeJIa Ha TPUMEPE PACTSKEHUS PE3UHOBOTO KIyTa.

Paznen 3. MogekyasipHast u3nKa 1 TEePMOJIMHAMHUKA

Tema 1. Ocrogbl MONEKYNAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOW TEOPUH U MX OMBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. Juddysus. Xapakrep IBIKECHUS U
B3aMMOJICHCTBUSL 4YacTHUIl BelIeCTBA. MoJenn CTPOEHUs Ta30B, XUIAKOCTEH U
TBEPJIBIX TE U 0OBSICHEHWE CBOMCTB BEIIeCTBA HA OCHOBE 3THX Mojeleid. Macca u
pa3Mmepsbl Mosiekyil. KonnuectBo BemecTsa. [locTtosiHHas ABoraapo.

TenmoBoe paBHoBecue. Temmneparypa u e€ uaMmepenue. lllkama temmneparyp
Llenbcus.



Mopgens  uneanmbHoro raza. (OCHOBHOE€  ypaBHEHHE  MOJEKYISIPHO-
KHHETHYECKOW TEOPHH HACAITBHOTO raza. AOCONIOTHAs TeMIlepaTypa Kak Mepa
CpeOHEW KWHETHUYECKOW SHEPruM TEIUIOBOIO JBMXKEHHS dactull rasa. [llkama
temnepatyp KenpBuna. ['a30BbIe 3akOHBI. YpaBHeHUe MenaeneeBa—Knanelpona.
3akoH JlanpToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemecTBa. ['paduueckoe TpencTaBlIeHWE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3obapa.

TexHuyeckue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OneIThl, AOKa3bIBAIOIIME JTUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUI.

OnbiThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMOJIEUCTBHS.

Mogenb, HILTIOCTPUPYIOIIas TPUPOY AABJICHUS ra3a Ha CTEHKH COCY/a.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUWE COCTOSHHUS UICAIBHOTO Trasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopnvle pabomwl

OrnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHUU
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmonuHnamuueckass cucrema. BHYTpEHHsAS 3HEpPrus TEPMOJIMHAMHYECKOU
CUCTEMBI U cTIOc0o0bI €€ n3meHeHus. KomnuecTBo TermioTsl 1 pabora. BHyTpeHHss
SHEPrusi  OJHOATOMHOTO  HJeallbHOro  Tra3a.  Buasl  Temuionepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3yUYeHHUE. Y IeJbHAsI TeIIOEMKOCTh BEIECTBa.
KonruecTBo TEIIOTH MpH TETUIONEepeaye.

[Tonsitue 006 ammabatHoM mporecce. [lepBblii 3aKOH TEPMOIMHAMUKH.
[IpumeHnenne mepBOro 3akoHa TEPMOJWHAMUKH K H3omporeccaMm. [ 'paduueckas
MHTEpHpeTanus padoThl rasa.

Bropoii 3akoH TepMoauHamuku. HeoOpatuMocTh MpoiieccoB B MPUPO/IE.

TeruoBple  mammHbl.  [IpuHOUWNBI ~ JEWCTBHS  TEIUIOBBIX — MAIIWH.
[IpeoOpa3zoBanus SHEPrUM B TEIUIOBHIX MamuHax. Kod(p@uUIMEeHT MoiIe3HOro
nevctBus TemwtoBoil mamuHbl. [{ukn KapHo m ero ko3¢ @duimMeHT Mmojae3HOoro
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIOIHEPTETUKHU.



TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE TPUMEHEHUE: JIBUTATElb
BHYTPEHHETO CrOpaHusi, OBITOBOM XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MmeHeHne BHYTpPEHHEH HSHEpruy Tejla MPU COBEPIICHUU PAOOTHI: BBLIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3Qupa B
JATYHHOU TpyOKe IMyTEM TpEeHUS (BUACOJAEMOHCTPALIMS).

W3MeHeHne BHyTpEHHEN SHEPIruu (TeMIlepaTypbl) Teaa IpH TeIionepeaye.

OnelT Mo anuabaTHOMY pacIIUPEHHI0 Bo3ayxa (OMBIT € BO3AYUIHBIM
OTHHUBOM).

Mopnenu napoBoii TypOUHBI, ABUTATENS BHYTPEHHETO CTOPaHHUs, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, 1abopamopnsle pabomuwl

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Pazosvie nepexoonl

[TapooOpa3zoBanue u koHjeHcarus. Vcnapenue u kuneHue. AOCOMIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwllieHHBIM map. YjaenbHas TemioTa
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucrammmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctaiuioB. Kuakue kpuctaibsl. CoBpeMmeHHble Marepuaiibl. [lnmaBienue u
KpUcTaJUTM3aIus. Y IeapHasl TerioTa miaBienus. Cyonumanus.

YpaBHeHuUE TEII0BOroO OanaHca.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUU TMOIYYEHHS] COBPEMEHHBIX MAaTEpHAJOB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACBHIIIICHHBIX TTAPOB.

Kunenuve npu noHW>KEHHOM J1aBJICHUMU.

CriocoObI M3MepeHus BIaKHOCTH.

HaOmronenue HarpeBaHus U IUIABJICHUST KPUCTALTMYECKOTO BEIleCTBRA.

JlemoHCTpauus KpucTaioB.

Yuenuueckuii sxcnepumenm, n1abopamopsie pabonul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. DaekTpoauHaMHUKAa
Tema 1. Inexkmpocmamuka
OnexTpuzanus Tell. OJeKTpUuecKui 3apsn. JIBa Buaa 3IIEKTPUYECKHUX
3apsAa0B. IIpOBOOHMKH, IOUAIEKTPUKU M TMOJYNPOBOJAHHKU. 3aKOH COXPaHEHHS
AIIEKTPUYECKOrO0 3apsija.
BsaumopeiictBue 3apan0B. 3akoH KyioHa. ToueuyHbli 3IEKTPUYECKUI 3apsi.
Onextpuueckoe mozne. Hampsok€HHOCTh 3nekTpuueckoro nois. IlpuHnun



CYNEPHO3ULIUNA HJIEKTPUUYECKUX Tojeil. JIMHUM HanpsHKEHHOCTU AJIEKTPUUYECKOTO
OJISl.

PaGora cumnm  snektpocrarmueckoro  mojsa.  [lotenmman.  Pa3HocTh
NOTEHUHUAIOB. [IpOBOOHMKM M AUANEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
Jwusnexrpruyeckasi MPOHULIAEMOCTb.

OnekTpoéMKocTh. KonaeHncarop. DIeKTpOEMKOCTh MIIOCKOTO KOHACHCATOPA.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3aluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOH/JICHCATOp, KOMMMPOBAJIbHBIN anmnapar, CTpyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3anmoielicTBuE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEN.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAatopa OT IUIOIIaAH
IJIACTUH, PACCTOSHUS MEXAY HUMH U AUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprust 3apsHKEHHOT0 KOHEHCAaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3mepeHune 3MeKTpOEMKOCTH KOHJIEHCATOPa.

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

DONEeKTpUYECKU TOK. YCIOBHUS CYIIECTBOBAHUS SJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpspxenue. 3akon OMa 1151 ydacTka HeTH.

DNEKTPUYECKOE COMPOTUBICHUE. YIEIbHOE CONPOTHBICHUE BEUIECTBA.
[TocnenoBaTenbHOE, NapalIeIbHOE, CMEIIAHHOE COCTMHEHUE TTPOBOIHUKOB.

PaGora oanexktpuyeckoro Toka. 3akoH Jlxoyns—Jlenma. MomiHOCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOJBUKYIIIAasi CUja M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akon Oma 11 noJHOM (3aMKHYTOM) 35ieKTprudeckoi nenu. KopoTtkoe 3aMbIkaHuE.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCUMOCTH
COMPOTUBJICHUSI METAJIJIOB OT TeMmIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DJIEKTPUYECKHM TOK B BakyyMme. CBOMCTBA 3JEKTPOHHBIX MYYKOB.

[TonynpoBOHUKHY. CoOcTBeHHas u npuMecHast MPOBOJAUMOCTh
noJrynpoBogHUKOB. CBocTBa p—N-niepexoa. [omynmpoBoHUKOBBIE TPUOOPHI.

DONeKTpUYeCKUid TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJIUTUYECKAS JUCCOUUALIMS. DIEKTPOIIU3.



OnekTpudeckuidi TOK B Tra3zax. CaMOCTOSITEIbHBIA M HECAMOCTOSTEIbHBIN
paspsa. Monunus. [1nazma.

TexHuyeckue yCTPOMCTBA M IPAKTHYECKOE NPUMEHEHHE: aMIeEpMETD,
BOJITMETP, PEOCTAaT, MCTOYHHUKH TOKa, DSJIEKTPOHArpeBaTEIbHBIE IPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS], BAKYYMHBIN TUO/,
TEPMUCTOPHI U (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIHN TNO/I, TaTbBAHUKA.

Jlemoncmpayuu

M3mepenne CUilbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepHraa.

CMeliaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe JIEKTPOIABWXKYIIEH CHibl. KOpOTKOe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKAa BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBJICHUS METAJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSS MPOBOJAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3yyeHnue cMenaHHOrO COEIMHEHUS] PE3UCTOPOB.

W3mepeHne 3JIeKTPOABUKYILIEH CHIIbI UCTOYHHMKA TOKA M €r0 BHYTPEHHETO
CONMPOTHUBJICHUS.

HaGmronenne amexTpoimsa.

MesxknpeaMeTHble CBI3H

Nzyuenue xypca gusuku 0a3oBoro ypoBHsa B 10 kjacce ocyliecTBIsieTCs C
y4€TOM COJEpPKATEIbHBIX MEXIPEAMETHBIX CBS3€M C KypcamMH MaTE€MaTUKH,
OMOJOrMu, XUMHUH, reorpadyu U TEXHOJIOTUH.

Mesicnpeomemnole nouwsimusi, CBSI3aHHBbIE C U3YUYEHHEM METOJOB HAyYHOTO
NO3HAHUS: SIBJICHHE, HAay4HbIH (akT, rumores3a, (Qu3uueckas BeIMYMHA, 3aKOH,
Teopusl, HAOIIOJEHUE, SKCIIEPUMEHT, MOJEIUPOBAHKUE, MOJIENb, U3MEPEHHE.

Mamemamuxa: pelleHUEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napaboia, runep0oiia, UX rpauku U CBOMCTBA, TPUTOHOMETPUUYECKUE (PYHKIIUU:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI U UX NPOEKIIMU Ha OCHU KOOPJIUHAT, CII0KEHNE BEKTOPOB.

buonocusn: mexanmdeckoe ABMIKEHHUE B KUBOU mpupoje, auddysus, ocMoc,
TEIUI0OOOMEH JKUBBIX OPraHU3MOB (BUIbI TEILJIONEPENAUYH, TEIJIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, XUAKOCTEH W



ra3oB, DJJIEKTPHUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHYECKAS JMCCOLMALNSA,
rajJbBaHUKA.

I'eoepaghus: BIaxXHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHKHE IBUKEHUN C HCIOIB30BAHUEM MEXaHU3MOB,
y4E€T TpPEHUS B TEXHUKE, MOMALIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHE), JBHUraTeilb BHYTPEHHETO
cropanusi, napoBasi TypOHHa, OBITOBOM XOJOJIMUIBbHUK, KOHIULIHUOHEDP, TEXHOJIOTHH
MOJYYEHHUSI COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEpPHAJOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONpPHUOOPOB,
KCEPOKC, CTpYHHBIN IIPUHTED, JIEKTPOHArpeBaTENbHBIC npuodopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KVIACC

Paznen 4. DaekTpoauHAMMKA

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUA

[TocTrostHHBIE ~ MarHUTHL.  B3anMOAEHCTBHME  TOCTOSHHBIX  MAarHUTOB.
MarnntHoe mone. Bexkrop marHuTHOM wuHAYKUOMH. [IpyHIMND cyneprno3unuu
MAarHuTHBIX TMOJIeW. JINHMM MarHUTHOM MHAYyKIUW. KapTuHa NMHUNA MarHUTHON
VHIYKUWH OJISI TOCTOSIHHBIX MAarHUTOB.

MarnutHoe 10JIe TPOBOJHMKA C TOKOM. KapThHa JHMHUHA WHIYKIAU
MArHUTHOTO TOJISl JJIMHHOTO MPSIMOTO MPOBOAHUKA U 3aMKHYTOTO KOJBIIEBOTO
IIPOBOJAHUKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoneicTBre npoBOJHUKOB €
TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MOyJib U HampaBlieHUE. [[BHKEHHUE 3apsyKEHHON YaCTUIBI
B OJTHOPOJTHOM MarHUTHOM MoJjie. PaboTa cuisl Jlopenna.

SIBiieHue DNEKTPOMArHUTHOW MHAYKIMU. IlOoTOK BekTOpa MarHUTHOM
WHIYKIUU. ODJEKTPOJBIKYIAs CUjla HWHAYKIMU. 3aKOH 3JIEKTPOMarHUTHOM
nHaykuuu @apanes.

BuxpeBoe nsnekrpuyeckoe IMoje. DIEKTPOABMXKYIIAs CHJIa HWHAYKIAU B
MIPOBOJIHUKE, IBUAKYIIEMCS TTOCTYIATENBHO B OJJHOPOJHOM MAarHUTHOM MOJIE.

ITpasuno Jlenua.

NHOyKTUBHOCTh.  SIBIEHHE CaMOMHAYKUHUH. OJEKTPOABUKYIIAs  CHIIA
CaMOMHAYKIIHH.

DHEPrusi MAarHUTHOTO TOJISI KATYLIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHudeckue yCTpOMCTBA W MPAKTHYECKOE NPUMEHEHUE: TMOCTOSHHbBIC
MArHUThl, 3JEKTPOMArHUTHI, SJIEKTPOABHUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTULl, UHIYKIHOHHAS 1€Yb.



Jlemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

JIvHUKM MHAYKIIMA MarHUTHOTO MOJIA.

B3anmoseiicTBrue 1BYX IPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

JericrBue cuibl JIopeHa Ha HOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKIIHAH.

[IpaBuno Jlenua.

3aBUCUMOCTh JJIEKTPOJABUKYIIEH CHIIBI UHIYKIHH OT CKOPOCTH MU3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHue cCaMOMHIYKIIHMH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabonul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBHS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHYKLIUU.

Paszgea S. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMaAzZHUMHblE KOJ1€0AHUA

Konebarenbnas  cucrema. (CBOOOJHBIE  MEXaHUYECKHE  KOJeOaHUS.
["apmonunyeckue konedanus. [lepumoa, wacrora, ammumryga u ($aza koseOaHUU.
[IpyXHHBIN MasTHUK. MareMaTH4eCKUii MAasATHUK. Y PABHEHHE T'apMOHUYECKHUX
kosebanwuii. [IpeBpareHue sHEpruu Npyu rapMOHUYECKUX KOJICOAHMSIX.

Konebarenbubiit  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHHS B
UJICATbHOM KOJICOATEIbHOM KOHTYpE. AHAJIOTHS MEXIy MEXaHUYeCKUMHU U
ANEKTPOMAarHUTHIMU KoJjieOanusiMu. dopmyna TomcoHa. 3akoH coxpaHeHUs
HHEPrUU B UJCATBHOM KOJIeOATEIbHOM KOHTYDE.

[TpencraBienue o 3aTyxarouiux KojeOaHusX. BrIHYX€HHbIE MEXaHUUECKHE
kosieOanus. Pezonanc. BoiHy X A€HHbBIE 3JIEKTPOMAarHUTHBIE KOJICOaHMUSL.

[lepemennplii  TOK. CHHYCOMJAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOr0 TOKa. AMIUIMTYJHOE W JCUCTBYIOIIEE 3HAYEHHE CHUJIbl TOKa U
HaIpsHKCHUS.

Tpancdopmarop. [IpousBoacTBo, mepeaadya U MOTPEOSICHUE DICKTPUICCKOM
HHEPrUr. DKOJIOTMYECKUE PUCKHU MPU MPOU3BOACTBE IJIEKTpodHepruu. KymnbTypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHuyeckue ycTpoWCTBAa M MPAKTUYECKOE NPUMEHEHHUE: DIICKTPUUYECKUIMA
3BOHOK, T€HEPATOP MEPEMEHHOIO TOKA, TMHUH JIEKTpONepeiay.

Llemoncmpayuu

HccnenoBanre mapaMeTpoB KojaeOaTenbHON CUCTEMBI (NIPY>KUHHBIA WM
MaTEeMaTUYECKU MASITHUK).



HaOmronenue 3atyxaromux KojieOaHuid.

HccnenoBanre CBOMCTB BBIHYXACHHBIX KOJIEOAHMIA.

HaOnronenue pezoHanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJICOAHU.

Pe3onanc mnpum mMocCiIEeOBAaTEIbBHOM COEAMHEHWU PE3UCTOPA, KATYLIKH
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mopenb TMHUY AIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

HccnenoBanre 3aBUCMMOCTH MEPUOAA MajbIX KoJeOaHUIl Ipy3a HA HUTH OT
JUTUHBI HUTU U MacChl Ipy3a.

HccnenoBaHue IMEPEMEHHOTO0 TOKa B LENM W3 IIOCJIEN0BATEIBHO
COEIMHEHHBIX KOHAEHCATOPA, KaTyIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMmpOMAZHUNHbLE 60JIHbL

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHenus. [lepuon. CkopocTb
pacnpocTpaHeHusT W JUIMHA BOJIHBL. llomepeuHble W TPOJOJIBHBIE BOJHBI.
HnuTtepdepenius u iudpaxiys MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMmkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3MYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanus BektopoB E, B, V B anektpomarautHoin BonHe. CBOMCTBa
AJIEKTPOMATrHUTHBIX BOJIH: OTPA)XEHUE, MPEJIOMIICHUE, MOJsIpu3aIus, nudpakius,
unTepdepenius. CKoOpocTh JIEKTPOMArHUTHBIX BOJIH.

[[Ixana 3J€KTPOMarHUTHBIX BOJIH. [IprMeHeHue 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpyuHUMIIBI PaIMOCBS3U U TENEBUACHUA. Paguookanus.

DNEeKTPOMAarHUTHOE 3arpsiI3HEHUE OKPYIKAOIIEH Cpebl.

TexHuyeckue yCTpOMCTBa M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKAIbHBIC
WHCTPYMEHTHI, YJbTPa3BYKOBasi AUMArHOCTHMKA B TEXHHKE W MEIUIIMHE, pajap,
paauonpuéMHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.

Jlemoncmpayuu

OO0pa3zoBaHue U pacpPOCTPAHECHUE MTOTIEPEUHBIX U MTPOJIOJIHHBIX BOJIH.

KoneOG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGnronenue orpakeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mronenue nnrepdepentnu u audpakiuud MEXaHU4eCKUX BOJIH.

3BYKOBOI1 pE€30HAHC.

HaOnronenue cBSI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJOH H
4acTOTOU KoJeOaHuH.



HUccnenoBanne  CBOMCTB  JJIEKTPOMAarHUTHBIX  BOJIH: OTpaXEHHUE,
nperoMIIeHUE, ONIspu3anus, AMpakuus, uHTepdepeHIHs.

Tema 3. Onmuka

['eomeTpuueckass ontuka. IIpssMonnHENHOE pacIpoCTpaHEHUE CBETa B
ogHOopoaHOU cpexe. JIyu ceera. ToueyHbIi HICTOYHUK CBETA.

OTtpakeHne cBera. 3aKOHbI OTpakeHus cBeTa. [locTpoeHne n3o0pakeHui B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIl yroa MOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceeta. CiaoxHblil coctaB Oenoro cseta. Ler.

ColOuparome U pacceuBaroiiie JuH3bl. ToHKas JuH3a. DOOKyCHOE
paccTosTHUE W ONTHYECKas cuiia TOHKOM JuH3bl. [locTpoenue uzoOpakeHUil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JTABAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH TEOMETPUYECKON ONITUKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHblE HCTOYHUKH.
YcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HWHTEphEpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakiuonHas pemérka. YclIoBUE€ HaOIIOICHUS
[VIABHBIX ~MaKCUMyMOB TIpM  TAaJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TUu(GPaKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuyeckue yCTpPOWCTBa M TMPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
dboToanmapaT, MPOCKIMOHHBIA amnmapaT, MHUKPOCKON, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PpaKIIMOHHAS PEIIETKA, TOJISIPOU/I.

Jlemoncmpayuu

[IpsiMONUMHEIHOE paclpOCTpaHEHUE, OTPAKEHHE M MPEJIOMIICHUE CBETA.
OnTuyeckue mpuodOpHI.

[TonHOE BHYTpEeHHEE OTpakeHue. Moiesib CBETOBO/IA.

HccnenoBanre CBONCTB M300paKEHUHN B JIMH3aX.

Mopenu MUKpocKora, TeJIeCKona.

Habmronerune natepdepeHIny CBeTa.

HaOmronenue nudpakiuu cBera.

HabGnronenue nucnepcuu ceera.

[TonyueHue cekTpa ¢ MOMOUILIO MPU3MBI.

[Toy4yeHune ciekTpa ¢ MOMOIIBIO JUGPAKITMOHHON PEIIETKH.

HaOnronenue nosisipuzanuu CBETA.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul



M3mepenne nokasaTens NpeJoOMIICHHS CTEKIIA.
HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.
HaOnronenue nucnepcuu cBera.

Paznesn 6. OcHOBBI CIeNUAJIBHON TEOPUHM OTHOCUTEILHOCTH

['paHnnBl  OPUMEHUMOCTH  KJIACCUYECKOM  MexaHuku.  IlocTymaTel
CIEHHAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETa B BAKyyMe, IPUHIUI OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCHUTENIBHOCTE OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHH M COKpAICHUE
JUTVHBI.

OHEprus U UMILYJIbC PEIIATUBUCTCKON YaCTHLIBI.

CBs3b MacChl C SHEPrUer U UMITYJILCOM PEIIATUBUCTCKON YaCTULIBI. DHEPTUs
ITOKOS.

Pazgen 7. KBanToBasi pusmnka

Tema 1. Inemenmuol K6AHMOBOU ONMUKU

®otonsl. opmyna [1nanka cBsi3u 3HEpruu (HOTOHA C €r0 YACTOTOM. DHEPTHs
U UMITYJIbC (DOTOHA.

OtkpeiTre u uccnenoBanue Gorordpdexra. Onpitel A. I'. CroneroBa. 3akoHBI
dotorpdexra. YpaBuenue OuHmTeitHa st hoToddpdexra. «KpacHas rpanuiiay
dboToaddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHudeckue yCTpONCTBA U MPAKTHUECKOE TMPUMEHEHHE: (HOTOIIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®otor(d(DHeKT Ha YyCTAaHOBKE C IMHKOBOM MJIACTUHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oToddhdEKTa.

Ceeroauop.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHUIO 0 -4acTHII.
IImanerapHas mopmens aroMma. llocrynatel bopa. M3nydenue u morionieHue
(GOTOHOB TpU TEpexoje aToMa C OJHOTO YPOBHS DHEPTHHM Ha Jpyroil. Buisl
criekTpoB. CIEKTp YpOBHEW SHEPruu aToMa BOJIOPO/Ia.

BousiHoBBIE cBolicTBa yacTtull. Bonnbl ne bpoitis. KopryckyisipHO-BOJIHOBOM
JyaJIu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyUYEHHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBBII KOMIIBIOTED.



Jlemoncmpayuu

Mopnens onsita Pesepdopra.

Onpenenenue AJIMHBI BOJIHBI J1a3epa.

HabGnronenue imHeHyaThIX CIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

Habnrogenue IMHEHYaToro CuekTpa.

Tema 3. Amomnoe sa0po

OKCIIEPUMEHTBI, JOKa3bIBAIOIIHNE CIIOKHOCTh CTPOCHMs sapa. OTKphITHE
paanoaktuBHOCTH.  OmnbiTel  Pesepdopma  1mo  ompeneneHuro  cocrasa
paanoakTUBHOTO u3inydyeHus. CBoiicTBa anbda-, Oera-, ramMMa-u3Iy4yeHHUs.
BnusHne pagoaKTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHas monens siapa [eiizenOepra—
MBanenko. 3apsa sapa. MaccoBoe uucino sapa. M3otonsl.

Anba-pacnan. OJIEKTPOHHBII W TO3UTPOHHBIN Oera-pacnaa. ['amma-
U3JIlydeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.

DHeprus CBA3M HYKJIOHOB B sjipe. SAaepubie cuibl. Jlepekt Macchl siapa.

S nepHble peakunu. Jlenenue u CUHTES sIEp.

SAnepnwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl M TEPCHEKTHUBBI
AJIEPHON DHEPTETUKH. DKOJIOTUUECKUE ACTIEKTHI IAEPHON SHEPTETUKHU.

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTob1 HaOJIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.

dyHIaMeHTanbHbIe B3aUMOJIeHCTBUA. EAMHCTBO pu3nueckoi KapTUHBI MUPA.

TexHru4ecKue yCTpOMCTBAa U MPAKTUYECKOE NPUMEHEHHUE: JO3UMETP, KaMepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CU€TYNK MOHU3UPYIOIINX YACTHUL.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

HccnenoBanrie TpeKOB YacTUIL (MO0 TOTOBLIM (OoTOrpadusim).

Pa3zgea 8. DiieMeHTBI ACTPOHOMHUM M ACTPOPUIMKH

Otansl pa3BUTHs acTpoHoMuUU. [IpukiagHOe 1 MUPOBO33PEHUYECKOE 3HAUCHUE
aCTPOHOMHUH.

Bun 3Bé&3mHoro nHeba. Co3Be3gusi, spkye 3BE3JBI, IUIAHETHI, MX BHJIMMOE
JIBUKEHUE.

ConneuHas cucrema.

Connue. Conneunasi akTUBHOCTh. Mctounuk sHeprum ConHIA W 3BE3.
3BE3/bI, UX OCHOBHbBIC XapaKTEPUCTUKHU. J(MarpaMma «CHEKTpaJbHBIM Kiacc —
CBETHUMOCTBY». 3BE3/bl TJIaBHOM MOCIEI0BATEIbHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTB» I 3BE3J TJIaBHOM IMOCIENOBaTEIbHOCTH. BHYyTpeHHee cTpoeHue



3B€31. COBpEMEHHBIE MPEJCTABICHUS O MPOUCXOXKACHUH U 3Botonuu CoJIHLA U
3BE3]1. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — Hama [Namaktuka. Ilonoxenne n nBukenue ConHia B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPBI B sApax
TaJIAKTHK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa00a. Pa3zberanue rajakTuk.
Teopus bonpmoro B3peiBa. PenukToBoe n3inydeHue.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HaOnronenusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAHUEM KOMITBIOTEPHBIX
MPUJIOKEHUHN JJIs1 ONPE/IeNICHUs] TI0JIOXKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/11sd CEeBEpHOro NOMyIIapHs U IPKHUE 3BE3BI.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo0o01maromiee MOBTOPEHUE

Ponp ¢usuku W acTpOHOMUM B DSKOHOMHUYECKOM, TEXHOJOTHYECKOMH,
COLIMAJIBHOM M ATUYECKOU c(pepax nesTeabHOCTH YEJIOBEKa, POJb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAy4YHON KapTHUHE MHpPA, POJIb (GPU3UUECKON TEOPHUH
B (OpPMHUpPOBAHUM TIPEACTABICHUNA O (UUYECKOM KapTUHE MHpa, MECTO
(bU3nYECKON KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MesxknpeaMeTHble CBSI3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsa B 11 kiracce oCymiecTBISIETCS C
Y4ETOM COAEPKATENbHBIX MEXKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonwsimusi, CBSI3aHHBIE C HW3YyYEHHWEM METOJOB HAY4YHOIO
MO3HAHUSA: SIBJICHWE, HAy4YHBIA (akT, rumote3a, (u3amdeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJISTMPOBAHNE, MOJIEIb, U3MEpPEHUE.

Mamemamuxa: pelIleHHWE CUCTEMbl YPaBHEHUM, TPUTOHOMETPUUYECKHE
(GyYHKIIUU: CUHYC, KOCUHYC, TAaHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIHUHU HA OCU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYTOJIHLHHUKOB,
OTIpeJIeNICHHE TUTONIAIN TIIOCKUX (PUryp u 00bhEma Tel.

buonoeusa: »nektpuueckue SBICHUS B KMBOW MpUPOJE, KoyieOaTeabHbIC
JBH>KCHUS B )KMBOM MPUPOJIE, ONITUYECKUE SBJICHUS B )KUBOW MPUPOJE, IEUCTBUE
paanaly Ha )KUBbIE OPTaHU3MBI.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKASI CTPYKTYpa TBEPIBIX
TeJI, MEXaHU3Mbl OOpa30BaHUS KPUCTAUIMYECKOW PEMIETKH, CHEKTPATbHBINA
aHaJu3.



l'eocpagpua: MarHuTHBIE TIOMIOCA 3€MJIM, 3aJ€Kd MAarHUTHBIX PYII,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3eMIICTPACEHUH.

Texnonozcus: JMHUM DJIEKTPOIEpeNady, TIEHEpaTop IMEPEMEHHOIO TOKa,
3JIEKTPOJIBUraTeNlb, WHIAYKIMOHHAS I€4Yb, pajaap, paguoNpUEMHHK, TEIEBHU30pP,
aHTeHHa, TenedoH, CBY-neub, NMpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEeuYHas Oatapesi.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mnpenmera «®Du3nka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpazoBaHus (0a30BBIM YPOBEHB) JOJKHO OOECIECUUTh JTOCTHIKEHHUE CICTYIOITHUX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIhTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yabTaThl OCBOCHHS yUeOHOTO TpeaMeTa «Du3nKay JOHKHBI
OTpaxkaTh TOTOBHOCTh M CIOCOOHOCTh OOYYarolIuXcsi PYKOBOJICTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAll{, TO3WTHBHBIX BHYTPEHHUX  YOEKICHUW, COOTBETCTBYIOIIUX
TPaJAWIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIECTBA, PACIIUPEHUE XU3HEHHOTO
OTIBITA M OTIBITA JESATEILHOCTH B IPOIIECCE PeaM3aIlii OCHOBHBIX HaIpPaBJICHHUM
BOCITUTATEIBHOM JIEATEILHOCTH, B TOM YHCJIC B YACTH:

1) rpaxaaHCKOro BOCIMTAHMS:

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYaIOMIErocs Kak aKTUBHOTO U
OTBETCTBEHHOTO WIECHA POCCUHUCKOTO OOIIECTBRA;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX TYMAaHUCTUYECKHX |
JEMOKPATUYECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIbHOCTh B WMHTEpEcaxX Ipa)kIaHCKOTO
oOIIecTBa, y4acTBOBATh B CAaMOYIIPABJICHUH B 00pa30BaTEILHON OpPTaHU3aIiH;

YMEHHUE B3aMMOJICHCTBOBATH C COITMATLHBIMU HHCTUTYTAMU B COOTBETCTBUU C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTAPHOUN U BOJIOHTEPCKOM NIEATETLHOCTH;

2) IAaTPHMOTHYECKOT0 BOCTIMTAHMA:

c(hOpMUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOMU UEHTUYHOCTH,
NaTPUOTHU3MA;

IIEHHOCTHOE OTHOIIICHHE K TOCYAapCTBEHHBIM CHMBOJIaM, TOCTH)KCHHSIM
POCCHICKUX YUEHBIX B 0051acTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

c(hOpMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUICCKOTO TTOBEACHHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIE pPEIICHUS,
OPUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHWCJIE B
JESATEIIbHOCTU YYEHOTO;

OCO3HaHME JIMYHOTO BKJIaJ[a B IOCTPOEHUE YCTOMYMBOTO OYyAYIIEro;

4) 3¢TeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOIICHUE K MUPY, BKJIFOYAsl ICTETUKY HAYYHOT'O TBOPUYECTBA,
npucyiero pu3n4eckon Hayke;



5) Tpy10BOT0 BOCIIUTAHMA:

UHTEpEC K pa3iu4yHbIM cdepaM MpodhecCHOHATbHON IesSTEIbHOCTH, B TOM
YHClIe CBA3aHHBIM C (PU3UKOI M TEXHUKOW, YMEHHE COBEPIIaTh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccun U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbl;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 001acTu
(GU3MKYN Ha IPOTSKEHUH BCEH KU3HU;

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

C()OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIBTYpbl, OCO3HAaHUE TIJI00AIBHOTO
XapakTepa dKOJIOTMYECKHUX Mpodiiem;

IIJJAHUPOBAHUE U OCYLIECTBIICHUE ACHCTBUM B OKPYKAIOILLEH Cpelle Ha OCHOBE
3HAHUS LEJIed YCTOMYMBOIO PAa3BUTHSI YEIIOBEUECTBA;

paclIMpeHne OmbITa JEATEIIBHOCTH JSKOJOTMYECKOM HAIPABICHHOCTH Ha
OCHOBE UMEIOIIMNXCS 3HAaHUH 10 (U3HKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAHME LEHHOCTHM HAy4YHOU JEATEIIBHOCTH, TIOTOBHOCTb B IPOLECCE
u3ydeHus (UMK  OCYHIECTBJIATH NPOEKTHYI0 U HCCIIENOBATEIbCKYIO
NEeATENIbHOCTh UHAUBUIYAIbHO U B IPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

IMo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe /1eiicTBUS
ba3zoBble 1ornyeckue AecTBUS:
CaMOCTOSITEIbHO  (OpMyJIMpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTIPEIENSITh IeNIA JCSITEIIbHOCTH, 3aJaBaTh MapaMeTpbl W KPUTEPUU HX
JOCTYKCHUST,
BBISIBIIATH 3aKOHOMEPHOCTH W  TMPOTHUBOPEUHS B  PacCMAaTPUBACMBIX
(bU3UYECKUX SIBICHUSX;
pa3pabarpiBaTh IUIAH PEIICHUS MPOOJEeMbl ¢ y4€TOM aHaju3a WMEIOLIUXCS
MaTepHaTbHBIX M HEMATePUATLHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBHI B ICSITEIIbBHOCTh, OIICHUBATH COOTBETCTBHE PE3YIHTATOB
IEJIM, OLICHUBATh PUCKH TIOCIEACTBUIN ACATCIBHOCTH;
KOOPJIMHUPOBaTh W  BBINOJHATH pabOTy B  YCJIOBHUSIX  PEANbHOTO,
BUPTYAJIbHOTO U KOMOMHUPOBAHHOTO B3aWMO/ICHCTBUS,
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH JKU3HEHHBIX MTPOOIIEM.
ba3oBble ucciaenoBare/ibCKue 1eCTBUA:
BJIAJ€Th HAy4YHOW TEPMUHOJOTHEH, KIIIOUEBBIMH TOHATHUSIMU M METOJAMHU
(bu3nYeCcKO HAYKH;



BJIa/IETh HaBBIKAMHU Y4eOHO-MCCIIEA0BATEIbCKON U MPOSKTHON ACSITENbHOCTU
B 005acTH (PU3UKU, CHOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOATEIHLHOMY MOUCKY
METOJIOB peUIeHHs 3ahad (U3MUECKOTO COJEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METOJI0B IO3HAHUS;

BJIAJE€Th BUAAMU JIEATEIBHOCTU 110 IMOJYYEHHIO HOBOI'O 3HAHUS, €ro
UHTEpIIpEeTalliY, MPeoO0pa3OoBaHUI0 M TPHUMEHEHUIO B Pa3MYHBIX Y4eOHBIX
CUTYalLUsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (DU3HUKY;

BBISIBJISITH NPUYMHHO-CJICACTBEHHBIE CBSI3M U aAKTyaJM3UpOBaTh 3aj4ady,
BBIIBUTaTh TUINOTE3Y €€ pEelIeHUs, HaXOAWTh apryMEHThl I J10Ka3aTelbCTBa
CBOMX YTBEP)K/ICHUH, 331aBaTh MapaMeTPbl U KPUTEPUU PELLICHUS;

aHAIM3UPOBAaTh TMOJYYCHHBIE B XOJE pEHICHHS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTb U (HOPMYJIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa30BaTEIbHOU
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTHh 3HaHUSA 1O (HU3MKEe B MPAKTHYECKYI0 001acTh
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00IacTel;

BBIIBUTATh HOBBIE HJIEH, TIPEJIaraTh OPUTHHAIBHBIE TIOAXObI U PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pabora c nundopmanueii:

BJIa/IETh HaBbIKAMH MOJIy4€HUs MHPOpMAIUU (PU3UUECKOrO COJEpKaHUs U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBISTh IOUCK, aHalu3,
CHUCTEMAaTH3alMI0 ¥ HWHTEPIPETani0 WHPOPMAIMU PAa3IMYHBIX BHIOB U (Popm
IPEICTABJICHNUS,

OLIEHUBAThH JOCTOBEPHOCTH UH(OpMALIHH;

UCIIONIb30BaTh  CpeAcTBa  MH(POPMAIMOHHBIX M KOMMYHHKAI[MOHHBIX
TEXHOJOTHA B PEIICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3alMOHHBIX
3a7lad ¢ CcoOMoJieHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MacHOCTH,
THTHUEHBI, PECYpCOCOEpEKECHHs, TMPaBOBBIX M  OTHYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

CO3/1aBaTh TEKCThl (DPU3MUECKOTO COAEpX aHUs B pas3IMuHbIX (opMaTax ¢
yu€TOM Ha3zHaYeHHsI THPOPMAIIUHU U [ETICBOW ayJUTOPHH, BRIOUPAst ONITUMATBHYIO
(opMy npeAcTaBIEHUS U BU3yaIU3allUu.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe JeHCTBHS:
OCYIIECTBIATh OOLIEHWE Ha Yypokax (U3UKK U BO BHE-YPOUHOU
NEeATEIbHOCTH;



pacro3HaBaTh MPEANOCHUIKA  KOH(DIUKTHBIX CHUTyallUH W CMAr4ath
KOH(JIUKTBI;

Pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOKO TOYKY 3PEHUS C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

IIOHMMAaTh M HCIIOJIb30BaTh NPEUMYIIECTBA KOMAHIHON M WHIMBUAYAJIbHOU
paboThI;

BBIOMpPATh TEMAaTHUKy M METOJAbl COBMECTHBIX JACHCTBUH C Y4ETOM OOIIMX
MHTEPECOB M BO3MOKHOCTEN Ka)KJOr0 YJI€HA KOJUICKTHBA,;

IPUHUMATh [EJIM COBMECTHOM  JEATENBHOCTH, OpPraHU30BBIBATH U
KOOPAUHUPOBATh IEUCTBUA II0 €€ IOCTWIKEHMIO: COCTaBJIATH IUIAH JEHUCTBUH,
pacupenensaTh poiad € YYETOM MHEHHMM Y4YaCTHHKOB, OOCYKIaTh pPEe3yJbTaThl
COBMECTHOM padoThI;

OLICHUBATh KauyeCTBO CBOEr0 BKJIAJa M KaXJOr0 yYaCTHUKA KOMAaHIBI B
oOIIMii pe3ybTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiaraTtb HOBBIE NIPOEKTHI, OLECHHMBAaTh HUIEU C TO3ULUWA HOBU3HBI,
OPUTMHAJIBHOCTH, MMPAKTUYECKON 3HAYMMOCTH;

OCYILLIECTBJISITh TO3UTUBHOE CTPATETMYECKOE IIOBEICHHE B Pa3JIMYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHBIC YHHBeEpCaJbHbIe Y4eOHbIe el CTBHSA
Camoopranusanus:

CaMOCTOATENIbHO OCYUIECTBJISATh MO3HABATENbHYIO NIEATEHOCTh B 00JacTH
GU3MKK W acCTPOHOMHUHU, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3a]1aUM;

CaMOCTOATEJIBHO COCTABJIITh IUIAH PELICHHS PACYETHBIX M KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKOM PabOThI C yUETOM UMEIOILIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JaBaTh OLIEHKY HOBBIM CHUTYalHsIM;

paciupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JeJaTh OCO3HAHHBIM BBIOOpP, AapryMEHTHpPOBATH €ro, OpaTh Ha ceos
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TPOSIBICHUIO JSPYAHWIMH B 00JaCTH
(bu3MKH, TOCTOSIHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJbHBIM HHTEJJIEKT:

JlaBaTh OLEHKY HOBBIM CHUTYallUsIM, BHOCHUTb KOPPEKTHBBI B JIESITEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJaJeTh  HABbIKAMH  TO3HABAaTENIbHOM  pediiekcuu Kak  OCO3HaHUsA
COBEPIIAEMBIX JEUCTBUA M MBICIUTENIbHBIX MPOLECCOB, HMX PE3ylbTaTOB H
OCHOBaHMUI;



WCITOJIB30BaTh MPUEMBI peIICKCUU IS OIEHKH CUTYaIllH, BHIOOpAa BEPHOTO
pEIICHHST;

YMETh OIICHWBATh PHUCKM W CBOEBPEMEHHO MPUHUMATH PEIICHUS M0 HUX
CHUKCHHUIO;

NpUHUMATh MOTHUBBI W apryMEHThl APYrMX TMpH aHallM3e pe3yibTaToB
JeSITEIbHOCTH;

MPUHUMATH Ce0s1, TOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

NpUHUMATh MOTHUBBI W apryMEHThl APYrMX MpH aHallM3e pe3yibTaToB
NEeSTEeIbHOCTH;

MPU3HABATh CBOE MPABO M MPABO JPYTHX HA OMIMOKH.

B mporecce AoCTWKEHUS JTUYHOCTHBIX PE3yJbTaTOB OCBOCHUS MPOTPaAMMBI
no ¢u3MKe IS YPOBHS CpPEIHEro o0IIero oOpa3oBaHUs Yy OOydaroIIuXxcs
COBEpUIEHCTBYETCS HIMOIIMOHAILHBIH UHTEJIEKT, MpeAnoararonmii
c(OpMUPOBAHHOCTD:

CaMOCO3HAHUSs, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOITMOHATIEHOE
COCTOSIHWE, BUJICTh HAMPABICHUS Pa3BUTHS COOCTBEHHOW AMOIIMOHAILHON CQepHl,
OBITH YBEPEHHBIM B ce0€;

CaMOpETYyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHUE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEICHHE, CIOCOOHOCTh aJanTUPOBATHCI K
AYMOITMOHAIEHBIM U3MEHEHHSIM U TIPOSIBIIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHBAITMH, BKIIOUAOIICH CTPEMJICHUE K JOCTIDKCHHIO IEITH |
ycrexy, ONTUMHU3M, WHUIIMATUBHOCTh, YMEHHE JEHCTBOBATh HMCXOJs M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €r0 TP OCYIICCTBICHUH OOIICHUS, CIIOCOOHOCTh K
COUYYBCTBHIO M CONIEPEIKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKITIOUYAIONIUX CIIOCOOHOCTH BBICTPAUBATh OTHOIIICHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIISATh HHTEPEC U pa3pemaTh KOH(IUKTHI.

NPEIMETHBIE PE3YJIBTATBI

K xonmy oOyuenuss B 10 kjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTh y 00YHAIOIIUXCS YMEHU:

JIEMOHCTPHPOBATh HA MPUMEpPAX POJIb U MECTO (U3UKH B (OPMHUPOBAHUU
COBPEMEHHOW HAay4YHOM KAapTUHBI MHpa, B Pa3BUTUU COBPEMEHHON TEXHUKH U
TE€XHOJIOTUH, B IPAKTUYECKOU EATEIBHOCTH JIFOAEH;

YUUTBHIBATh TPAHUIBl MPUMEHEHHUA W3YYCHHBIX (U3NUYECKUX MOJEIIEeH:
MaTepuagbHas TOUKa, HHEpIUAIbHAs CUCTeMa OTCYETa, a0COIIOTHO TBEPAOE TENO,
UJCANBHBIA ra3, MOAEIN CTPOEHUS ra3oB, )KMIKOCTEH M TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUYECKUI 3aps]l IPU PEIICHUU PU3NIECKUX 3a/1ay;



pacno3HaBaTh (PU3NYECKUE SBICHUS (IPOIECChI) U OOBICHITH MX Ha OCHOBE
3aKOHOB MEXAHWKH, MOJICKYJISPHO-KUHETUYECKOM TEOpUM CTPOCHHS BEILECTBA U
ANEKTPOJAMHAMHUKHA:  PABHOMEPHOE M  PABHOYCKOPEHHOE  MPAMOJMHEUHOE
JBI)KCHHE, CBOOOJHOE TIaJICHHE TeJ, JBIKCHHE 110 OKPYKHOCTHU, HHEpIIUS,
B3auMOJIelicTBUE Tell, TUuddy3us, OPOYHOBCKOE JIBI)KEHUE, CTPOEHUE >KUIKOCTEH
U TBEPABIX TEN, U3MEHEHNE 00bEMA TEJT ITPU HArpEeBaHUH (OXJIAXKICHUH ), TETUIOBOEC
pPaBHOBECHE, MCHApPEHUE, KOHJCHCAlWs, IUIABJIICHUE, KPUCTAJUIM3AlNs, KUIICHHE,
BJIAKHOCTBH BO3/1yXa, MOBBIIICHNUE JABJICHUA T'a3a IIPU €r0 HAarpeBaHUU B 3aKPHITOM
COCyl€, CBS3b MEXKAY MNapaMeTpaMu COCTOSIHHMSI Ta3a B H30Ipoleccax,
AJIEKTPU3AIUA TEJ, B3AaUMOJICUCTBUE 3aPsJIOB;

OMUCHIBATh MEXAHUYECKOE JIBIXKCHUE, HCIOJB3Yysl (U3UYECKUE BEIUYUHBI:
KOOpJIMHATa, IyTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHWE, Macca Teja, Cuia,
MMIYJIbC TeJla, KWHETUYECKas dHEPrusi, MOTCHIUAIbHAS DHEPTUs, MEXaHUUYECKas
paboTa, MexaHWYecKas MOIIHOCTh; IIPH OINHCAHUM IPABUIBLHO TPAKTOBAThH
(U3UYECKUIT CMBICT MCHOJIb3YEMbIX BEIMYMH, UX OOO3HAYCHHS] M EIAUHUIIBI,
HaXOJUTh (POPMYJIbI, CBS3BIBAIOIINE JTAHHYIO (PU3MYECKYIO BEIIMUMHY C JAPYTUMU
BCIIMYNHAMU;

ONHUCHIBaTh M3YYEHHBIC TEIJIOBbIE CBOWMCTBA TEJI M TEIUIOBBIC SIBJICHUS,
UCIIONB3YSd (U3WUYECKUE BEIMYMHBI: JaBJICHHE Ta3a, TeMIleparypa, CpeaHss
KUHETUYECKasi PHEPrys XaOTUYECKOTO JBIKCHUS MOJICKYJI, CpeAHEKBaapaTUIHAas
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSS SHEprusi, padorta rasa,
KO3(phUIIMEHT TOJIe3HOTO JACHCTBHS TEIUIOBOTO JBHUTATENSA; IPH ONMHCAHUU
MPaBWJIBHO TPaKTOBaTh (DU3WYCCKUN CMBICIT HCIOJB3yeMbIX BEIMYHMH, WX
0003HaYCHUSI W CIUHMIBI, HAXOAUTh (OPMYINBI, CBS3BIBAIOIINE JIAHHYIO
(U3UYECKYIO BETUYUHY C IPYTUMU BEJIMUUHAM;

OMUCHIBATh U3YYCHHBIC AICKTPUUECKUE CBOMCTBA BEIIECTBA U DJIEKTPUUECKUE
sBJICHUSI (TIPOLIECCHI), UCTIONB3Ys (PU3NYECKUE BETUUYMHBI: AJIEKTPUUCCKUI 3apsi,
AIEKTPUYECKOE T0JIe, HAMPSHKEHHOCTD MOJIs, MOTEHIIUA, Pa3HOCTh MOTEHIIMAJIOB;
MpU  OINMUCAHUM TIPABWIBHO TPAKTOBAaTh (DU3UYECKUM CMBICT HCIOIb3yEeMbIX
BEJIMUMH, UX OO0O3HAYEHUs] W EJIUHUIIBI, YKa3biBaTh (HOPMYJIbI, CBS3BIBAIOIINE
JTAHHYIO0 (PU3UYECKYIO BEJIMYMHY C IPYTUMU BEJIMUYNHAMM;

aHATM3UPOBATh (PU3UUYECKHE TMPOIECChl U SBICHUS, UCIOJB3YS (PU3MUECKHE
3aKOHBI M MPUHIUINBL: 3aKOH BceMUpHOTO Tsrotenus, I, II u 111 3akonbl HptoTOHA,
3aKOH COXpaHEHUsSI MEXaHMYECKOW DSHEPruu, 3aKOH COXPAHEHUS HMITYJIbCa,
MPUHIUIT CYNEPHNO3UIMUA CHUJI, NPUHIUII PABHOINPABUS HWHEPLUHUAIBHBIX CHCTEM
OTCYETA, MOJICKYJISIPHO-KMHETUYECKYIO TEOPUIO CTPOEHHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CPEAHEN KMHETUYECKOW PHEPTUU TEIUIOBOTO JIBUKEHUS MOJIEKYJ C
a0COJIFOTHOUN TeMmepaTypoM, MEPBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHECHHS
AJEKTPUYECKOTO 3apsana, 3akoH KyloHa, mpu 3TOM pasauyarh CIOBECHYIO



(bOpMyITHUPOBKY 3aKOHA, €r0 MAaTeMAaTUYECKOE BBIPAKEHUE M YCJIOBUS (TpaHUIIBL,
001acTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHIMIIBI JCHCTBUSA MAIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOWCTB; pa3iuyaTh YyCJIOBHsS UX O€30MACHOrO UCIOJIb30BAaHUS B
MOBCEHEBHOM JKU3HU;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIICIOBAHUIO (DU3UYECKUX SIBICHUU W
MIPOIIECCOB C WCIIOJIb30BAHUEM TMPSAMBIX W KOCBEHHBIX H3MEPEHUH, TPH ITOM
dbopmynupoBath MpodlieMy/3aiadyy M TUIOTE3y Y4E€OHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEUIONKEHHOTO O0OPYIOBaHUS, MPOBOJUTH OMNBIT H
(bopMyIMpOBaTH BHIBO/IHI,

OCYIICCTBIIATH MPSIMBIC U KOCBEHHBIC U3MEPCHUS (PU3NUSCKUX BEIUYHH, TIPH
TOM BBIOHMpaTh ONTHMAJBHBIA CIOCOO W3MEPEHHUS M MCIOJb30BaTh H3BECTHHIC
METO/Ibl OLIEHKH MOTPEUIHOCTEN N3MEPEHUI;

UCCJENOBAaTh  3aBUCUMOCTH  MEXKIYy  (PU3NYECKMMH  BEJIMYMHAMH  C
WCITOJIb30BAaHUEM TIPSIMBIX H3MEPEHUH, MPH 3TOM KOHCTPYHPOBATh YCTaHOBKY,
(bUKCUpPOBATh PE3YyIbTATHl IMOTYYCHHOW 3aBUCHUMOCTH (DU3UYECKUX BEIMYUH B
BUJIE Ta0nHIl ¥ TpadUKOB, AENaTh BBIBOABI IO Pe3yIbTaTaM HCCIEIOBAHNUS;

coOJII0/IaTh MpaBmiia 0€30MacHOr0 TPyJa MPHU MPOBEJACHUU HUCCIEIOBAaHUN B
pamMKax y4eOHOro SKCIEepUMEHTa, Y4eOHO-HCCIEeNOBAaTEIbCKOW U MPOEKTHOU
JESITEIbHOCTH C WCIOJIb30BAHUEM H3MEPHUTENbHBIX YCTPOMCTB M JaOOPaTOPHOTO
000opy1I0BaHUS;

pemarh pacuéTHble 3aJaydl C SBHO 3aJaHHON (DU3MYECKOW MOJIEINbIO,
UCIOJIBb3Ysl (PM3UYECKUE 3aKOHBI M TIPUHIIUITBI, HA OCHOBE aHaJIM3a YCJIOBUS 3a/1a4u
BBIOMpATh (PU3UYECKYIO MOJEINb, BBIACHITh (PU3NUECKHE BEJIMYMHBI U (POPMYIIHI,
HEOOXOMMBbIE NIl €€ pelleHus, MPOBOAUTHh PACYETHl M OLIEHWBATH PEATBHOCTH
MOJIYYCHHOTO 3HAYCHUS (PU3UUECCKON BEIIMYNHBI,

penaTh Ka4eCTBEHHBIE 3a/1a4M: BBICTPAUBATh JIOTUUECKH HEMPOTUBOPEUHUBYIO
LENOYKY PAacCyKICHUU C OMOpOH Ha H3YUYCHHBIE 3aKOHBI, 3AaKOHOMEPHOCTH U
dbuzndeckue SBICHUS,

UCTIONB30BaTh  MPH  pPEIIEHWH  y4eOHBIX  3aJady  COBpPEMEHHBIC
nH(OPMAITMOHHBIC TEXHOJIOTHH JUISA IOWCKa, CTPYKTYPHPOBAHUS, HHTEPIIPETAIIUN
U TIPEICTABJICHUS YI4EOHOW W HAyYHO-TIOMYJIIPHON MHGOpPMAIINH, TOTYy4YEeHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHAJTM3UPOBATH MOTydaeMyr0 HH()OPMAITHIO;

MIPUBOJINUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOCIKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKu, OOBACHEHHE MPOIECCOB OKPYXKAIOIIETO MHUpPa, B pPa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHUSA MO (PU3MKE B MOBCEAHEBHOM >KU3HU
Ui obecrieueHus: 6€30MacHOCTU MPH OOpaleHUH ¢ MPUOOPAMU U TEXHUYECKUMU



YCTPONCTBAMH, JIJIi COXPAHEHUS 30POBbS M COOJIOICHUS HOPM JKOJOTHYECKOTO
MOBEACHUS B OKPYXKAIOILIEH Cpeae;

paboTaTh B TpYINNE C BBINOJHEHUEM pPa3JIMYHBIX COIMAIBHBIX pOJIEH,
IJIAaHUPOBaTh palbOTy TPYIIBI, pPaAlMOHAIBLHO pacCHpeAcssiTh OO0S3aHHOCTH U
IJIAHUPOBATH JACATECIHHOCTh B HECTAHAAPTHBIX CUTYAIMIX, aJ€KBATHO OIICHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB T'PYIINBI B PEIICHUE pacCMaTpUBAEMON MPOOJIEMBI.

K koniy oOyuenuss B 11 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpaKaTh CHOPMUPOBAHHOCTD Y OOYJAIOIIUXCSI YMECHUM:

JIEMOHCTPHUPOBATh Ha IMpUMEpax pojib M MeCTO (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KApTUHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHHUKU M
TEXHOJIOTUH, B MPAKTUYECKON IEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh U €AUHCTBO
(bu3MYECcKOi KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMEHEHUS U3YYEHHBIX (U3MUECKUX MO/IEIeH:
TOYEUHBIN 3JIEKTPUUECKUH 3apsl, JIyd CBETa, TOUCUHbI UCTOUYHHUK CBETA, SCpHAs
MOJIEIb aTOMa, HYKJIOHHAs MOJIeJIb aTOMHOTO sifpa MpU perieHUuU (HU3NYECKUX
3a/1ay;

pacno3HaBath (GU3UYECKUE SIBJICHUS (MPOLIECCh) U OOBSICHATH UX HAa OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (DPUBHKH: DIIEKTPUUYECKAS TPOBOUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEHCTBUSl TOKA, B3aMMOJICHCTBHUE
MarHuToOB, JJICKTPOMAarHuTHas WHAYKIUS, JACHCTBHE MArHUTHOrO TIOJSI Ha
MPOBOJAHUK C TOKOM M JBIDKYIIUWUCS 3apsiji, DJICKTPOMArHUTHBIE KoJieOaHUS U
BOJIHBI, MPSIMOJIMHENHOE pPacHpOCTPAHEHUE CBETA, OTPAXKEHUE, MPETOMIICHUE,
uHTepdepeHnus, audpakuus W MOJSpU3alUs CBETa, JUCIEPCUS CBETa,
dboTtoanekTpudeckuii 3phext (poTod3¢dheKT), CBETOBOE TaBICHHES, BOSHUKHOBCHUE
JUHEWYaTOro CHEeKTpa aToMa BOJOpPOJa, €CTECTBEHHAass W HCKYCCTBEHHas
PaINOaKTUBHOCTb;

OMMUCHIBATh M3YYEHHbIE CBOWCTBA BEHIECTBA (PJIEKTPUUYECKUE, MarHUTHBIE,
ONTUYECKHE,  DJIEKTPUUYECKYI0  MPOBOJUMOCTb  Pa3IUYHBIX  Cpela) U
AJICKTPOMArHUTHBIE SBJICHUSI (MPOIECCHI), HCMOJB3Ysl (PU3NUYECKHUE BEJIUYUHBIL:
AIIEKTPUUYECKUHN 3apsijl, CUJIa TOKa, DJICKTPUYECKOE HAIpPSKEHUE, IJICKTPUUECKOE
CONPOTUBJICHUE, PA3HOCTh MOTEHIIMAJIOB, AJEKTPOJBIDKYIIAs CHUJia, paboTa TOKa,
WHIYKIUST MarHUTHOTO TMOJsi, cwia Awmmepa, cuia JlopeHna, WHIYKTHBHOCTb
KaTYIIIKW, SHEPrus HJIEKTPUYECKOT0 M MArHUTHOTO IMOJIEH, MEepHoJ M YacToTa
KoJieOaHUM B KojebaTeIbHOM KOHTYpe, 3apsii W Ccujla TOoKa B Ipolecce
rapMOHUYECKUX OJIEKTPOMATHUTHBIX KoJieOaHWi, (OKYCHOE pacCTOsIHUE U
ONTHYECKas CWUJia JIMH3BI, MPU OMHCAHWM MPABUIBLHO TPAKTOBATh (hHU3HUECKUI
CMBICI HCIIOJb3YEMbIX BEJIMYMH, HX OOO3HAUYEHUS W EIUHUIIBI, YKa3blBaTh
bopMysbl, CBSA3BIBAIONIME JAHHYIO (DHU3WYECKYI0 BEIUYUHY C JPYTUMH
BEJIMYMHAMU;



OMUCHIBATh HW3YUYCHHBIC KBAHTOBBIC SIBJICHUS U MPOLECCHI, HCIOIb3Ys
bu3NYecKue BEJIMYMHBI: CKOPOCTh DSJECKTPOMATHUTHBIX BOJH, JJIMHA BOJHBI H
4acToTa CBETA, SHEPTHUS U UMITYJIbC (POTOHA, IEPHUOJ TIOTypaclaaa, SHEPTUs CBSI3U
aTOMHBIX SIZIEp, TPU ONUCAHUU MPABUIBLHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHWS W €JIUHHUIIbI, YKa3bIBaTh (POPMYIIBI,
CBS3BIBAIONTUE JIAaHHYIO (U3HYECKYI0 BEIWYWHY C JPYTUMH BEIUYMHAMU,
BBIYUCIISITH 3HAaUEHUE (DU3UUECKON BETUUNHBI;

aHAIM3UPOBaTh (PU3UYECKHE TMPOIECChl U SIBJICHUS, UCIOJIb3Yys (PU3NUECKHE
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATENLHOTO U MapaJliIeIbHOTO
COEIMHEHUs MPOBOJHUKOB, 3akoH Jxoyns—JIeHla, 3aKOH 3JIEKTPOMAarHUTHOW
WHYKIINH, 3aKOH MPSMOJMHEUHOTO PacIpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETAa, YpaBHEHHE ODWHIITEHa Mg Portorddexra,
3aKOH COXPAHEHUSl SHEPrUH, 3aKOH COXPAHEHUs HMMITYJIbCa, 3aKOH COXPaHECHUS
AIEKTPUUYECKOrO 3apsija, 3aKOH COXPAHEHUsI MAacCOBOrO 4uCia, mocrynarel bopa,
3aKOH PAaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pasiinyaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHA, €ro MaTeMAaTHU4YEeCKOE BBIPAXXEHHUE M YCJIOBUS (TpaHUIbl, OOJACTH)
MPUMEHUMOCTH;

ONPENIENATh HAIIPABICHHE BEKTOPA UHIYKIIMH MAarHUTHOTO TOJISI TPOBOJIHHUKA
C TOKOM, CUJIbl AMIiepa u cuibl JIopeHna;

CTPOMTh UM OIHCHIBATh H300paXEHHE, CO3[1aBAEMOE IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIICIOBAHUIO (DU3UYECKUX SIBICHUU W
MPOIIECCOB C HCIOJIb30BAaHUEM MPSIMBIX U KOCBEHHBIX W3MEPEHHUW: MNpPU 3TOM
dbopmyupoBath TpobiieMy/3agadyy M THUNOTE3y Y4eOHOro JKCIIEPUMEHTA,
coOUpaTh YCTAaHOBKY M3 MPEIJI0KEHHOTO OOOpYAOBaHUS, MPOBOJAUTH OMBIT U
bopMyIUpPOBaThH BHIBOIHI,

OCYIIECTBIISAThH MPSIMbIC U KOCBEHHBIC U3MEPECHUS (PU3NUECKUX BEIUYHH, TIPH
TOM BBIOMpAaTh ONTUMAJBHBIN CMOCOO M3MEPEHUS M MCIOJIb30BaTh H3BECTHHIE
METO/IbI OLIEHKH MOTPELIHOCTEN U3MEPEHUN;

UCCJIENOBATh 3aBUCUMOCTM (U3MYECKUX BEJIMYMH C MCIOJb30BaHUEM
NpSIMBIX WU3MEPEHUM: MPU ITOM KOHCTPYHUPOBATH YCTaHOBKY, (DHUKCHPOBATH
pE3yNbTAThl MOTYYEHHON 3aBUCUMOCTH (DM3MYECKUX BEIUYMH B BHJE TaOIUIl U
rpaduKoB, AeNaTh BEIBOABI MO pe3yIbTaTaM UCCIICIOBaHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEACHUU UCCICIOBAHUNA B
paMKax y4eOHOro OSKCIEpUMEHTa, Y4eOHO-UCCIEeNOBATEILCKOW U MPOEKTHOU
NEATETLHOCTH C HMCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB U JTaOOPATOPHOTO
000pyIOBAHUS;

pemarh pacu€THBIC 3a7a4d C SIBHO 3aJaHHOW (U3MUECKOW MOJIENbIO,
UCIIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M MPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBHS 33Jla4u



BBIOMpaTh (PU3UUECCKYIO MOJCIb, BBIICIATh (DU3UYCCKHE BEITUYMHBI B (HOPMYIIHI,
HEOOXOUMBIC IS €€ pEIIeHUs, MPOBOJAUTHh PACUEThl M OLCHUBATH PEATBHOCTH
MOJTy4EHHOTO 3HAYCHUS (PU3HUCCKON BEITMUUHBL,

pelaTh Ka4eCTBEHHbBIC 3aJ[au: BHICTPAMBATh JJOTHUECKU HEMPOTHBOPEUUBYIO
IIETIOYKY PacCy)KICHUI C ONMOpOW Ha WM3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
bu3ndecKue SIBICHNUS;

UCIIOJIb30BaTh  IMPH  PEIICHUW  yYeOHBIX  33aJady  COBPEMCHHBIC
UH(POPMAIIMOHHBIC TEXHOJIOTHUHU I MOUCKA, CTPYKTYPUPOBAHHS, WHTCPIPETAIIH
U TIPEJICTABJICHUS Y4COHOW M HAYYHO-TIONMYJISIPHOW MHGOpPMAIIMH, TIOJIYYCHHOW U3
Pa3IUYHBIX UCTOYHUKOB, KPUTUICCKU aHAITU3UPOBATH MOTyIaeMyt0 HH(POPMAIIHIO;

OOBSCHATh TPHUHIMIIBI JICHCTBUS MAaIlMH, NPUOOPOB W TEXHUYCCKHX
YCTPOMCTB, pa3imyaTh YCIOBUS UX O€30MaCHOTO MCIOJIb30BAaHUS B IMOBCEIHCBHOM
KU3HU;

IPUBOIUTH TIPUMEPHI BKJIaJIa POCCUUCKUX M 3apYOCKHBIX YIECHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHCHHE IMPOIICCCOB OKPYKAIOIIECIO MHpA, B Pa3BUTHE
TEXHHUKHU ¥ TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUYCCKUE 3HAHUS 1O (PU3UKE B MOBCEIHCBHOW >KHU3HH
U oOecrieueHusT 6€301MacHOCTH TP OOpaIlleHHH ¢ MTPUOOpaMU U TEXHUYSCKUMHU
YCTPOMCTBAMH, ISl COXPAHEHUS 3I0POBbS U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;

paboTaTh B TpyIIE C BBHINOJHCHHEM pPa3JIMYHBIX COIUAIBHBIX POJICH,
IUTAHUPOBAaTh PabOTy TPYNIBL, PANUOHAIBHO pacCHpelessiTh OO0S3aHHOCTH U
TUTAHUPOBATh JIEATEIHHOCTh B HECTAHJAPTHBIX CUTYAIIHMsIX, aJCKBATHO OICHUBATH
BKJIAJ] KQKJIOTO M3 YYaCTHHKOB I'PYIIIIBI B PEIICHUE PacCMaTPHBACMON TIPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

HaunmenoBaHmue pa3xesioB 1 TEM

KoaunuecTBO 4acoB

DJIeKTpOHHbIe (LM (POBbIe)

Ne i/m Konrpoabnsie | Ilpakruyeckue
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
Paznen 1. DU3UKA U METO/IbIl HAYUYHOI'O ITO3HAHUSA
®u3uKa 1 METOAbl HAYYHOIO bubnuorexa [IOK
1.1 2
IIO3HAHUS https://m.edsoo.ru/7f41bf72
Wroro no pazueny 2
Pa3zgen 2. MEXAHUKA
bubnuorexa [IOK
21 Kunewarika > https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
22 Huramiia ! 1 https://m.edsoo.ru/7f41bf72
bu6nuorexa [IOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 0 https://m.edso.ru/7f41bf72
Hroro 1o pasneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
bu6nuorexa [IOK
31 OCHOBBI MOJIEKYJISIPHO- 9 1 https://m.edso00.ru/7f41bf72 SI-knacc:
' KMHETUYECKON TEOpHUH https://www.yaklass.ru/p/fizika#program-
10-klass
bubnunorexa LIOK
3.2 OCHOBBI TEPMOTHHAMHKH 10 1 https://m.edsoo.ru/7f41bf72
3.3 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubmuoteka [IOK



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://www.yaklass.ru/p/fizika#program-10-klass
https://www.yaklass.ru/p/fizika#program-10-klass
https://m.edsoo.ru/7f41bf72

®da30BbIe NIEPEXO/BI

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

Uroro no pazueny 24
Paznen 4. JIEKTPOJAUHAMUKA
but6mmoreka [IOK

41 IIeKTpOCTATHI 10 https://m.edsoo.ru/7f41bf72
4 IToCTOSIHHBIN 2TIEKTPUYECKUN TOK. 12 bubmmoreka [JOK

' Toku B pa3IMuHbBIX Cpeaax https://m.edsoo.ru/7f41bf72

Htoro no pazneny 22

PeszepBHoe Bpemst 2

OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

11 KJIACC

KoJsun4yecTBo 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM unpposbIie
Ne i/ P Kourpoasubie | Ipakruueckue (1ubp )
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsbl
Paznen 1. JIEKTPOANHAMUKA
11 MaruutHoe noJsie. JIeKTpOMarHuTHast 11 1 3 bubnnoreka [JOK
' VHTYKIHS https://m.edsoo0.ru/7f41c97¢c
Htoro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbI
51 MexaHU4eCKUE U SIIEKTPOMArHUTHBIE 9 1 bubnnoreka [JOK
' KoJIeOaHusI https://m.edsoo.ru/7f41c97c
59 MexaHu4ecKHe U JIEKTPOMarHuTHbIE 5 1 bubnuorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
2.3 10 3
Onrika https://m.edsoo.ru/7f41c97c
Hroro no paszneny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH

31 OCHOBHI CTIEITUATTBHON TEOPUHU 4 1 bubnmnoreka [JOK
OTHOCUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazaeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DJIeMEHTHI KBAHTOBOU ONTUKU 6 bubmorera [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

bubmuoreka [JOK
4.2 Crpoenne atoma 4 https://m.edso0.ru/7f41c97c
bu6mmoreka [IOK
4.3 ATOMHOE A71pO S https://m.edsoo.ru/7f41c97c
Uroro no pazueny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c
SI-xnacc:
https.//www.yaklass.ru/

5.1 DNEeMEeHTHI aCTPOHOMUU U acTPOPU3UKU 7 1LOC Mos Lllxoxa
https://myschool.edu.ru/
1C-ypok:
https://urok.1c.ru/

Htoro no pazneny 7
Paznen 6. OBOBIIAIOHIEE TIOBTOPEHUE
bu6mmorexa [IOK
A1 4
0 Oboburaromee nopropetite https://m.edsoo.ru/7f41c97c

Hroro no pazgeny 4
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://www.yaklass.ru/
https://myschool.edu.ru/
https://urok.1c.ru/
https://m.edsoo.ru/7f41c97c




HOYPOYHOE INIVIAHUPOBAHUE

10 KUIACC
KosmuecTBo yacos
Ne Hara DJIeKTpOHHbIe U (pPOBbIE
Tema ypoka Kontposbubie | IlpakTnueckue
n/n Bcero u3y4eHusi | oOpa3oBaTeJibHbIE pecypchl
padoThI padoThI
®dusuka — Hayka o
1 npupoze. Hayunsie MeTOAbI 1 bubnmnoreka [HOK
MMO3HAHUSI OKPYKAOLIET0 https://m.edsoo.ru/ff0c32e2
Mupa
Ponb 1 mecTo dusuku B
hopMupoBaHUHN
) COBpPEMEHHOM Hay4yHOM 1 bu6nuoreka [JOK
KapTHHBI MUpPa, B https://m.edsoo.ru/ff0c33e6
MPAaKTUYECKOM
NEeATEIbHOCTH JIFOAEH
Mexanuyeckoe ABUKEHHE.
OTHOCUTENHHOCTD
3 MEXaHHYECKOTO JIBVKCHUS 1 bubmmorexa [TOK
g ' https://m.edso0.ru/ff0c3508
[Tepemenienue, CKOpoCTb,
YCKOpEHUe
4 PaBHOMEpHOE 1 bu6muoreka [JOK
MPSIMOJIMHENHOE JIBU)KEHHE https://m.edsoo.ru/ff0c3620
5 PaBHOyCcKOpeHHOE 1 bubmuoreka [IOK
MPSAMOJIMHENHOE JBUKECHUE https://m.edsoo.ru/ff0c372e
CBobosiHOE MajieHue.
bubanoreka LJOK
6 YckopeHnue cBOOOAHOTO 1

naacHus

https://m.edsoo.ru/ff0c39cc



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
https://m.edsoo.ru/ff0c39cc

KpuBosnHeliHOE ABUXKEHUE.

7 JIBr>keHrEe MaTepualIbHOM bubmorexa LIOK
P https://m.edsoo.ru/ff0c3ada
TOYKH 110 OKPY>KHOCTH
IIpuHLUII OTHOCUTEIBHOCTH
3 lanunes. MUuepruanbHbie bubmmoreka [JOK
cuctembl otcuera. [lepBbiit https://m.edsoo.ru/ff0c3be8
3akoH HprotoHna
Macca tena. Cuia.
[TpuHIMI cynepno3uiuu
9 CIfJ'I Bto OIZIHSaI:(OH brbmmorexa LTOK
' P https://m.edsoo.ru/ff0c3be8
HrroTona s
MaTepUaIbHONU TOUKH
Tpernii 3akoH HproTOHA 1U1s1 bubnmnorexka HOK
10
MaTepHaIbHBIX TOUEK https://m.edsoo.ru/ff0c3be8
3aKOH BCEMUPHOTO
11 Tarotenus. Cujia TSHKECTH. bu6anoreka LIOK
[TepBast kocmuyeckas https://m.edsoo.ru/ff0c3d00
CKOPOCTb
12 Cuna ynpyroctu. 3aKoH bubnmnoreka [JOK
I'yka. Bec Tena https://m.edsoo.ru/ff0c3e18
JIaGoparopHas paboTa
«HccnenoBanne
3aBUCUMOCTH CHIT
13 OCTH, BO3HUKAIOIIUX B bubmmorexa [IOK
YIpYT ’ o https://lesson.edu.ru/catalog
MPY>KUHE U PE3UHOBOM
oOpasiie, OT uX
nedopMarum.»
14 Cuna TpeHus. bu6muoreka [JOK



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
https://m.edsoo.ru/ff0c3e18
https://lesson.edu.ru/catalog

Koadduuuent tpenus.
Cuuta COnpOTHBIICHUS TIPH
JBHKCHUU TEJIA B KHIKOCTH
WU Ta3e

https://m.edsoo.ru/ff0c3f76

15

ITocTynarensHoe u
BpalaTeIbHOE JTBHKCHUE
a0COJIIOTHO TBEPAOTO TEa.
Mowment cuibl. [1nedo
CWJIBL. Y CIIOBHSI paBHOBECHS
TBEPAOIO Tena

bubnunorexa LIOK
https://m.edsoo.ru/ff0c41a6

16

Nmnynbsc maTepuaibHOU
TOYKH, CHCTEMBI
MaTepHaIbHBIX TOYEK.
Nmnynbe cuibl. 3akoH
COXpAaHEHUS UMITYJIbCA.
PeaxkTnBHOE ABMKEHTE

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

17

PaboTa 1 MOITHOCTH CHIIBI.
Kunernueckas sneprus
MaTepHaIbHON TOUYKH.
Teopema 06 u3mMeHeHUn
KMHETUYECKON SJHEPrUu

bu6nuorexa [IOK
https://m.edsoo.ru/ff0c4502

18

[TorenimanpHas 3HEPTHS.
[ToTenumanpHas sHEpPrust
ynpyro nepopMupoBaHHOM
npyxunbl. [loTeHnmanpHas
SHEPTHUs Tela BOIU3U
MIOBEPXHOCTU 3€MJIU

but6mmoreka [IOK
https://m.edsoo.ru/ff0c461a

19

TloTeHumaapHbIE U
HEIOTEHIIUAIbHBIE CUITEL.

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c478c



https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c

CBsi3b pabOTHI
HENOTECHLINAIbHBIX CHJI C
U3MEHEHHEM MEXAHUYECKON
SHEPrUU CUCTEMBI TEIl.
3aKOH COXpaHECHUS
MEXaHUYECKON IHEPTrUun

KonTponbhas pabota no
teme «Kunemaruka.

bubmuorexa [JOK

20 JlnHamuka. 3aKOHbI https://m.edsoo.ru/ff0c4b74
COXpaHEHUs B MEXaHUKE
OCHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-

21 KHHETHYECKON TCOpPHUH. bubmorexa LOK

https://m.edsoo.ru/ff0c4dc2
BbpoyHOBCKOE IBUKEHHE.
Huddy3us
XapakTtep ABUKEHUS U
B3aUMOJICCTBUS YaCTHIL
22 BemecTtsa. Monenn bubnnorexa LIOK
. https://lesson.edu.ru/03/10
CTPOEHHUSI Ta30B, KUJIKOCTEH
U TBEPIBIX TENI
Macca monexya. q-xnacc:

23 KonunuecTBo BemecTna. https://www.yaklass.ru/p/fizika#program-
[TocTostHuast ABoraapo 10-klass
TemuoBoe paBHOBECHE.

24 Temnepatypa u eé bubmuorexa [IOK
n3mepenue. [lkana https://lesson.edu.ru/03/10
temneparyp Llenbcust

o5 Uneanpusrii raz 8 MKT. bubanoreka LJOK

OcnHoBHoe ypaBHeHnne MKT

https://m.edsoo.ru/ffOc4fde



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://lesson.edu.ru/03/10
https://www.yaklass.ru/p/fizika#program-10-klass
https://www.yaklass.ru/p/fizika#program-10-klass
https://lesson.edu.ru/03/10
https://m.edsoo.ru/ff0c4fde

26

AOcommoTHas Temreparypa
Kak Mepa CpeHei
KHUHETUYECKOW SHEPTUU
JBUKCHUS] MOJICKYJI.
YpaBHenue Menpeneena-
Knaneiipona

bubnunorexa LIOK
https://m.edsoo.ru/ffOc511e

27

3akoH [lanpTona. ['a30BEIe
3aKOHBI

bubnunorexa LIOK
https://lesson.edu.ru/03/10

28

JIaboparopHast pabota
«OmnpeneneHrue Macchl
BO3/yXa B KJIaCCHOM
KOMHATe Ha OCHOBE
U3MEPEeHHUH 00BhEMa
KOMHATBI, TaBJICHUS U
TeMIIepaTyphl BO3yXa B
HEW.»

bubnuorexa [IOK
https://lesson.edu.ru/03/10

29

N3onporeccel B neanbHOM
ra3e 1 ux rpaguieckoe
MIpe/ICTaBICHHE

bu6nuorexa [IOK
https://m.edsoo.ru/ff0c570e

30

Buytpennss sneprus
TepPMOANHAMUYECKON
CHCTEMBI B CITOCOOEI €€
n3MeHenus. Kommdaectso
TEIUIOTHI U paboTa.
BnyTtpenHss sneprus
OJHOATOMHOI'0 HJ€aJIbHOIO
rasa

bu6nuorexa [IOK
https://m.edsoo.ru/ff0c5952

31

Bunsl Tenonepenaun

bubanoreka LJOK
https://m.edsoo.ru/ff0c5c36



https://m.edsoo.ru/ff0c511e
https://lesson.edu.ru/03/10
https://lesson.edu.ru/03/10
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36

VY nenpHag TEINIOEMKOCTD
BemlecTsa. KommuuectBo

32 TEIJIOTEI IIPU bubmotexa [IOK
p https://m.edsoo.ru/ff0c5¢c36
TerIonepeaaye.
AnabaTHBIN MpoIecc
[TepBriii 3aK0H
33 TEPMOJIMHAMUKH U €r0 bubnunorexa LIOK
MPUMEHEHHUE K https://m.edsoo.ru/ffOc5efc
H30IpoIieccam
HeobOpatumocTs mporieccon
34 B rmpupoe. Bropoii 3akon bubnmorexa OK
PHPOAE. p https://m.edsoo.ru/ff0c6230
TEPMOAMHAMUKH
35 [Tpunun nevicreus u KT/ bubmnoreka IIOK
TEIIOBOM MAaIIWHEI https://m.edsoo.ru/ff0c600a
bubmnoreka IIOK
36 K KII
Huicn Kapro w ero A https://lesson.edu.ru/03/10
37 DKOJIOTHYECKHUE TPOOIEMBI bubnuotexa [JOK
TETUIOOHEPTETUKU https://lesson.edu.ru/03/10
O000111ar0IIUH YPOK
38 <<MOJ'II:K J'IISIII Has}[,p ¢dusnka bubmmorexa [JOK
yip ' https://m.edsoo.ru/ff0c6938
OCHOBBI TEPMOJTMHAMUKI
KonTponbHas pabota mo
39 teMe «MouekymsipHas bubmuoreka [JOK
¢uzuka. OCHOBBI https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMHUKI)
[TapooGpazoBanue u
bubnunorexa LIOK
40 KoHJeHcanwus. Vicnapenue u

KHUIICHUE

https://m.edsoo.ru/ff0c63b6



https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://lesson.edu.ru/03/10
https://lesson.edu.ru/03/10
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6

AOCoIOTHAA U

41 OTHOCHUTEJIbHAS BIIAYKHOCTh bubmmorexa [JOK
. https://m.edsoo.ru/ff0c64d8
Bo3ayxa. HaceluieHnHslil map
TBépnoe Teno.
Kpucramnungeckue u
amop(dHsbIe Tena.
42 AHI/Ip3(£ OTIUSI CBOMCTB bubmmorexa [JOK
P https://m.edsoo.ru/ff0c65f0
Kpuctajios. Kunakue
Kkpuctajuibl. COBpeMEHHbIE
MaTepHuabl
[InaBnenue u
43 KpUCTaUIM3aLus. Y JenbHas bubnmnoreka [HOK
TEIUIOTA IJIABJICHUS. https://m.edsoo.ru/ff0c6708
CyOmumarust
44 YpaBHEHHE TEIIOBOTO bubnuoreka [IOK
OanaHca https://m.edsoo0.ru/ff0c6820
DneKkTpu3aIus Tel.
45 Dnektpuueckuii 3apsia. [[Ba bubnuotexa [JOK
BH/JIA DJIEKTPUYECKHUX https://m.edsoo.ru/ff0c6bcc
3aps/10B
[TpoBOIHMKH, AUDTIEKTPUKH
U TIOJTyTIPOBOJHUKH. 3aKOH bubmuoreka [JOK
46
COXPaHEHHUS https://m.edsoo.ru/ffOc6bcc
AIEKTPUYECKOTO 3apsiaa
B3anmoneiicTBre 3apsioB.
47 3akon Kynona. Toueunsrit bubmorexa [IOK
Y . https://m.edsoo.ru/ff0c6ced
AIEKTPUUECKUI 3apsi]l
48 HamnpspxkénnocTts bubnuotexa [JOK



https://m.edsoo.ru/ff0c64d8
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
https://m.edsoo.ru/ff0c6ce4

ANEKTPUYECKOTO TOJISL.
[IpunHnmn cynepno3uun
ANEKTPUYECKUX TMOJICH.
JluHauK HanpsHKEHHOCTH

https://m.edsoo.ru/ffOc6df2

Pabora cun
AJIEKTPOCTATUYECKOT'O TTOJIS.

bubnunoreka LIOK

49
ITorennuan. PasHocthb https://m.edsoo.ru/ffOc6f00
MMOTEHI[AAIOB
[IpoBonHMKY 1
JTUDJICKTPUKHU B
50 DIIEKTPOCTATUYECKOM IIOJIE bubmorexa LOK
p ' https://m.edsoo.ru/ff0c7018
JludnekTpudeckas
MIPOHUIIAEMOCTD
51 DIIEKTPOEMKOCTb. bu6mmoreka [IOK
Konpnencarop https://m.edsoo.ru/ff0c7126
DNEeKTPOEMKOCTD TIJIOCKOTO
52 KOHJIEHCaTOpa. DHeprus bubmorexa IIOK
pa. P https://m.edsoo.ru/ff0c72c0
3apsHKEHHOTO KOHACHCAaTopa
JlabGopaTopHas paboTta
53 "U3 pCHI/II; CMGEI&HHOFO Bubmorexa ITOK
e " https://lesson.edu.ru/03/10
COCJTMHEHUS PE3UCTOPOB
[IpuHnun nencTeus u
MIPUMCHCHHE
KOHJICHCATOPOB,
54 KOIIMPOBAJIBHOTO anmapara, bu6muoreka [JOK

CTPYHHOTO IIPUHTEPA.
DnexTpocTaTudecKas
3ammTa. 3a3eMIICHHIE
3JIEKTPONIPUOOPOB

https://lesson.edu.ru/03/10



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
https://lesson.edu.ru/03/10
https://lesson.edu.ru/03/10

55

DIEeKTPUUYECKHH TOK,
YCIIOBUS €TO
CYLIECTBOBAHHS.
[Tocrosunsiil Tok. Cuita
Toka. Hanpsixenue.
Cornporuienue. 3akoH
Oma 1t yyacTka 1enu

but6mmoreka [IOK
https://lesson.edu.ru/03/10

56

HOCJ’IGHOB&TCJ’IBHOC,
mapajajicjbHOC, CMCHIAHHOC
COCAUHCHHNEC ITPOBOJHUKOB.

bubnuoreka [{OK
https://m.edsoo.ru/ffOc74f0

57

Pabora 1 MoIHOCTH
3JIEKTPUYECKOTO TOKA.
3akoH Jxxoynsa-Jlenna

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

58

3akon OMa IS HOJIHOH
(3aMKHYTO#)
ANEKTPUYECKON LIETTH.
Kopotkoe 3ambIkanue.
JlabopaTopHas pabota
«3mepenue DJIC
HMCTOYHUKA TOKA H €r0
BHYTPEHHETO
COTMIPOTUBIICHUS

bu6nmorexa LIOK
https://m.edsoo.ru/ffOc7ae0

59

KonTponbHas padota no
Teme «IJEKTPOCTATHKA.
ITocTosiHABIH
3NeKTpudeckuil ToK. Toku B
Pa3IMYHBIX Cpeaax»

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c8a8a

60

DneKTpoHHas
IIPOBOAMMOCTbH TBEPABIX

bu6nunorexa LIOK
https://lesson.edu.ru/03/10



https://lesson.edu.ru/03/10
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c8a8a
https://lesson.edu.ru/03/10

METaJUIOB. 3aBUCHUMOCThD
COIPOTHBIICHUS METAJIIIOB
OT TEMIIEPATYPHI.
CBepXMpoBOJIUMOCTD

61

DNEeKTPUUYECKHI TOK B
Bakyyme. CBOMCTBa
ANEKTPOHHBIX IMYYKOB

bubnunorexa LIOK
https://lesson.edu.ru/03/10

62

[TonynpoBoHHKH, UX
COOCTBEHHAs U ITPUMECHAs
npoBoaAUMOCTh. CBOMCTBA
p—n-niepexopa.
[TonynpoBOIHUKOBBIE
PUOOPHI

bubmnoreka IIOK
https://m.edsoo.ru/ff0c84ae

63

DNEeKTPUUECKUN TOK B
pacTBopax M pacruiaBax
ANEKTPOJIUTOB.
DNEeKTPOIUTHYECKAS
JTUCCOITHAITUS. DIEKTPOIIU3

bubmnoreka IIOK
https://m.edsoo.ru/ff0c82ba

64

DNEeKTPUUYECKHI TOK B
razax. CaMOCTOSITENIbHBIN U
HECaMOCTOSITEIbHBIN
pa3psa. Moinnus. [1nazma

bu6nuorexa [IOK
https://m.edsoo.ru/ff0c84ae

65

DnexTpuueckue mprudopsl 1
YCTPOMCTBA U UX

MPAKTUYICCKOC ITPUMCHCHUC.

[IpaBuia TeXHUKU
0€30I1aCHOCTH

bubnunorexa LIOK
https://m.edsoo.ru/ff0c86fc

66

KonTponbHas pabota mo
Teme "DnekTpoarHamMuka

bubanoreka LJOK
https://m.edsoo.ru/ff0c8c56



https://lesson.edu.ru/03/10
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c8c56

67 O6o06maromuit ypok 1 bubmmoreka [JOK
«INEKTPOIUHAMHUKA» https://m.edsoo.ru/ff0c88be
Pe3epBHEII YPOK.

68 0602 aro }I,/Ipﬁ OK IIO 1 Bubmrorexa HOK

HIAIoti yp https://m.edsoo.ru/ff0c8f6c
temaM 10 xiacca
OBIIEE KOJIMYECTBO YACOB 68

I10 ITPOT'PAMME



https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KoaunuecTBO 4acoB

Ne Hara JIeKTPOHHBbIE HU(POBHIE
Tema ypoxa KourpoJusbnbie | IIpakTHyeckue
n/n Bcero u3ydeHusi | oOpa3oBaTe/IbHbIE PeCypChl
padoThI padoThI
ITocTossHHBIE MATHUTEI U UX
B3aHUMOJICUCTBHUE.
1 MarnutHoe noje. Bekrop 1 bubmuorexa [JOK
MAarHuTHON MHAYKIIMH. https://m.edsoo.ru/ff0c9778
JIuHny MarHuTHOU
WHIYKIIUU
MarxautHoe 110J1e
5 MPOBOJHUKA C TOKOM. OTBIT 1 bu6nunoreka [IOK
Opcrena. Bzaumopeiictue https://m.edsoo.ru/ff0c98fe
MIPOBOIHUKOB C TOKOM
JlabopaTopHas pabora
3 «U3 peHI/II:Z‘ MarlfmTHoro 1 1 bubnnorexa LIOK
ya https://m.edsoo.ru/ff0c98fe
TIOJIS KATYIIKH C TOKOM
JleficTBHE MarHUTHOT'O MOJIS
Ha MIPOBOJIHUK C TOKOM.
Cuna Amnepa.
4 JlabGopaTopHas paboTta 1 1 bubnnorexa LHOK
patop P . https://m.edsoo.ru/ff0c9acO
«HccnenoBanne nelCTBAS
MMOCTOSIHHOTO MarHuTa Ha
paMKy ¢ TOKOM»
JleiicTBHE MarHUTHOT'O MOJIS
bubnunorexa LIOK
5 Ha JBUKYIIYIOCS 1

3apSOKEHHYIO YaCTHILY.

https://m.edsoo.ru/ff0c9df4



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

Cuna Jlopenrnia. Pabota
cuibl JlopeHua

DneKTpoMarHuTHas
nHaykius. [Torok BekTopa
MarHuTHON uHaykuuu. IC
WHAYKIUU. 3aKOH
3JIEKTPOMArHUTHOM
unaykiuu dapanes

bubnunorexa LIOK
https://lesson.edu.ru/03/10

JIaboparopHast pabota
«MccnenoBanue SBICHUS
AIIEKTPOMArHUTHOM
HHTYKIIAN»

bubmnoreka IIOK
https://m.edsoo.ru/ff0cal50

NunykTUBHOCTD. SIBIICHUE
camonHykuuu. J1C
CaMOUHIYKIMH. DHEPIHsl
MarHMTHOTO TIOJIST KaTYIIKU
C TOKOM.
DNEeKTPOMArHUTHOE T0JIe

bubmnoreka IIOK
https://m.edsoo.ru/ff0ca600

TexHuueckue ycTpoucTsa u
UX IIPUMEHEHUE:!
IIOCTOSIHHBIE MATrHUTHI,
2JIEKTPOMArHHUTHI,
JJIEKTPOJIBUTaTENb,
YCKOPHUTENH 3JIEMEHTAPHBIX
YaCTUL, UTHAYKIIMOHHAS
e4yb

bu6nuorexa [IOK
https://lesson.edu.ru/03/11

10

O6006maronuit ypok
«MarsuTtHoe€ no’e.
DOneKTpoMarHuTHas

bu6nunorexa LIOK
https://m.edsoo.ru/ffOcab82



https://lesson.edu.ru/03/10
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://lesson.edu.ru/03/11
https://m.edsoo.ru/ff0cab82

WHIYKIUSD)

11

KonrponsHas pabora no
Teme «MarHuTHOE 1oJIe.
DneKTpoMarHuTHas
AHIYKLAS

but6mmoreka [IOK
https://m.edsoo.ru/ffOcad58

12

CB0Oo/1HBIE MEXaHUYECKUE
koseOaHus. 'apmoHnyeckue
KoseOaHus. YpaBHEHUE
rapMOHUYECKHUX KOJIeOaHUH.
[IpeBpartenue sHEprUn

bubnunorexa LIOK
https://m.edsoo.ru/ffOcaf06

13

JIaboparopHast pabota
«HccnenoBanue
3aBHCHUMOCTH IEPHO/Ia
MaJIbIX KOJIeOaHuii rpy3a Ha
HUTH OT JUTUHBI HUTH U
MAaccChbl Ipy3a»

bubmnoreka IIOK
https://lesson.edu.ru/03/11

14

KonebarenbHbIi KOHTYD.
CB0OOIHBIE
ANEKTPOMArHUTHBIE
Koye0aHus B HACATLHOM
KoJe0aTeIbHOM KOHTYpE.
AHaorus Mexmay
MEXaHNYECKUMH U
AIEKTPOMArHATHBIMH
KOJIeOaHUSIMU

bu6nuorexa [IOK
https://m.edsoo.ru/ffOcb820

15

®opmyna Tomcona. 3akoH
COXpaHEHUs SHEPTHH B
UJIeaTbHOM KOJIe0aTeThHOM
KOHTYpE

bu6nunorexa LIOK
https://m.edsoo.ru/ffOcb9c4



https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://lesson.edu.ru/03/11
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4

16

IIpencrasnenue o
3aTyXarolux KoJeOaHusIX.
Brinyxiennbie
MeXaHHYECKHE KoJIeOaHus.
Pe3onanc. BeinyxneHnbie
3JEKTPOMAarHUTHbHIC
KoJIcOaHH

but6mmoreka [IOK
https://m.edsoo.ru/ffOcbb86

17

[TepemenHbIl TOK.
CunyconaaibHbII
IIEPEMEHHBIN TOK.
MoOIHOCTh NEPEMEHHOTO
TOKa. AMIUTUTYAHOE U
JICHCTBYIOIIEE 3HAYEHUE
CUJIBI TOKA U HAIIPSKEHUS

bubmuoreka [{OK
https://m.edsoo.ru/ff0cbd34

18

Tpauchopmarop.
[IpousBoacTBo, nepenaya u
notpebieHue
ANEKTPUYECKON SHEPTUU

S-xiacc:
https://www.yaklass.ru/p/fizika#tprogram-
10-klass

19

YcerpolictBo n
MPAaKTUYECKOE MPUMEHECHHE
BJIEKTPUYECKOTO 3BOHKA,
reHeparopa epeEMEHHOro
TOKa, TUHUU
3JIEKTpoIepeIay

bubanoreka LIOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKU TIPH
MIPOU3BOJICTBE
anekTpodHepruu. Kynbrypa
HCII0JIb30BAHNUS
ANEKTPOIHEPIHH B

S-knacc:
https://www.yaklass.ru/p/fizika#program-
10-klass



https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://www.yaklass.ru/p/fizika#program-10-klass
https://www.yaklass.ru/p/fizika#program-10-klass
https://m.edsoo.ru/ff0cc324
https://www.yaklass.ru/p/fizika#program-10-klass
https://www.yaklass.ru/p/fizika#program-10-klass

HOBCEIHEBHOU KU3HU

MexaHn4ecKre BOJIHBI,
YCIJIOBHSI pacCIIpOCTPAHEHHUS.
[Tepuoa. Cxopoctb

bubnunorexa LIOK

21
pacupoCTpaHEHHUs U JJIMHA https://m.edsoo.ru/ff0cca54
BoJHBIL. [Tonepeunsie n
MIPOJI0JTHHBIC BOJTHBI
3ByK. CKOpOCTh 3BYyKa.
22 r }(])I;/IKOCTI: 3BYKa }E;I;ICOTa bubmorexa HOK
p yKa. https://m.edsoo.ru/ffOcccOc
ToHa. TemOp 3ByKa
DNeKTPOMarHUTHBIE BOJIHBI,
93 WX CBOMCTBA U CKOPOCTb. bubnuorexa [IOK
[ITkaya 3neKTpOMarHMTHBIX https://m.edsoo.ru/ff0ccfe0
BOJIH
[TpuHIHITBI paTUOCBSI3U U
24 TeneBuaeHus. Pa3surne bu6anoreka LIOK
CPEACTB CBSI3H. https://lesson.edu.ru/03/11
Pagnomnokanus
o5 KonTponbhas padota bu6muoreka [JOK
«Konebanus 1 BOJIHBI» https://m.edsoo.ru/ffOcc6f8
IIpssmMonuneitHoe
acIpocTpaHeHUe CBETA B
2% E HOp R Ifoﬁ cpele bu6nuorexa [IOK
JIHOPOZ . pese. https://m.edsoo.ru/ff0cd350
ToueuHbI HCTOYHHUK CBETA.
JIyu cBera
OTtpaxkenue cBeTa. 3aKOHbI
bubnunorexa LIOK
27 OTpa)XE€HUS CBETA.

[Toctpoenue n3odpaxkeHuit

https://m.edsoo.ru/ffOcd4e0



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://lesson.edu.ru/03/11
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0

B INIOCKOM 3CpPKaJIC

IIpenomienue ceera.
[TonHoe BHYTpeHHEE

bubnunorexa LIOK

28 orpaenue. Hpenenbubiit https://m.edsoo.ru/ffocd7f6
yTOJI IOJTHOTO BHYTPEHHETO
OTpaKCHHS
JlaGopaTopHas pabota
29 <<I/I3MIZ3 eHFI)/Ie HOpKaBaTGJIﬂ bubmorexa [JOK
p https://m.edsoo.ru/ff0cd67a
MIPEIIOMJICHUST CTEKIIa
JInnzsl. Iloctpoenue
30 M300pakeHMi B JIMH3E. bu6nuoreka [JOK
®opmyJia TOHKOH JTUH3BI. https://m.edsoo.ru/ff0cddle
VBenuueHue IMH3EI
JlaGopaTopHas pabota
31 «I/Iccie ozaﬁmf CBOICTB bubmmorexa IOK
. . https://lesson.edu.ru/03/11
M300pakKeHUH B JIMH3AX»
Jucnepcus ceTa.
CIOXHBIN cocTaB 0€IIoro
32 cera. L[Bet. JlabopaTopHas bubmorexa OK
) ) patop https://lesson.edu.ru/03/11
paborta «Habmonenue
JUCTICPCUU CBETA»
HNuTtepdepenius ceera.
33 Hud pa(i I;m (I:lBeTa bubmorexa [JOK
paKi L https://m.edsoo.ru/ff0ced22
JudpakionHas pemeTka
34 IlonepeyHOCTh CBETOBBIX bubmuoreka [JOK
BoJIH. [lonspusanusa ceera https://m.edsoo.ru/ffOcf02e
35 OnTuueckre MpudOpPH U bubnuotexa [JOK

YCTPOMCTBA U YCIOBHS UX

https://lesson.edu.ru/03/11



https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://lesson.edu.ru/03/11
https://lesson.edu.ru/03/11
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://lesson.edu.ru/03/11

0€301acHOTO MPUMEHEHUS

FpaHI/II_[BI HpI/IMeHI/IMOCTI/I
KJIACCUYECKOU MEXaHUKHU.

but6mmoreka [IOK

36 [Toctynatel cnennaibHOM https://m.edsoo.ru/ff0cf862
TEOPHH OTHOCUTEIBHOCTH
OTHOCUTENBHOCTD

37 OJTHOBPEMEHHOCTH. bu6muoreka [IOK
3ameJieHne BpEeMEHH U https://m.edsoo.ru/ffOcfa42
COKpaIleHHe JJTNHBI
DHeprus u UMITYJbC

38 PENATUBACTCKOM YaCTULIBI. bu6nuoreka [JOK
CBsi3b MaccChl ¢ PHEPTUEH U https://m.edsoo.ru/ffOcfc68
UMITYJIECOM. DHEPTHSI IOKOS
KonTponbHas padbota

39 «OmnTrka. OCHOBBI bubmuorexa [JOK
CIIEIMAIbHON TEOPHUH https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIIEHOCTI

40 ®oronsl. opmyina [1nanka. bu6muoreka [JOK
DHeprus U UMMyibc GpoToHa https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCTIEIOBAHUE BuGmiorexa LIOK

H Qorosperra. Ombirer A. T https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHsl hoTodPdexTa.

42 VYpaBHeHue DitHIITeHA 17151 bubmmoreka [JOK
dotorddekra. «Kpachas https://m.edsoo.ru/ff0d015e
rpanuna» Gotorddexra

43 JaBnenue cera. OnwIThI 1. but6mmoreka [IOK

H. JleGeneBa. Xummueckoe

https://m.edsoo.ru/ff0d04a6



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

JICVICTBUE CBETA

TexHudeckue ycTpoucTBa u
IIPAKTHUYECKOE IPUMEHEHHUE:

bubnunorexa LIOK

o5 (poToamement, poronaTmK, https://lesson.edu.ru/03/11
coJIHEeuHas OaTapes,
CBETOIHNO.I
Pemrenue 3agad mo reme

45 3 A . bubnunorexa LIOK
(I IICMCHTBI KBAHTOBOH https://m.edsoo.ru/ff0d0302
OIITUKHN»

Monens atoma TomcoHa.

16 OmnsiTel Pesepdopaa mo bu6nuoreka [JOK
pacCesiHUIO O-4aCTHLL. https://m.edsoo.ru/ff0d091a
[Inanerapnas mozens aroma

bubmnoreka IIOK
b

4t Hocrynatsr bopa https://m.edsoo.ru/ffOdOafa

N3nydyenue u nornomexHue
OTOHOB IIPHU IIEPEXOJIE

48 ¢ p PEXOA bu6anoreka LIOK
ATOMa € ORHOTO ypVOBHﬂ https://m.edsoo.ru/ff0dOafa
SHEpruu Ha apyrou. Buasl
CHEKTPOB
BonHoBEIE cBOIICTBA
gacTtull. Bomas! ne bpouis.

49 K B Heop . bubanoreka LIOK

OPTYCKYTAPHO-BOHOBOH https://m.edsoo.ru/ff0d0ca8
nyanu3Mm. CIIOHTaHHOE U
BBIHYKJICHHOE U3JTyYeHHE
OTKpBITHE
p bubanoreka LJOK
50 pPaanoakTUBHOCTU. OMBITHI

Pesepdopaa mo

https://m.edsoo.ru/ff0d0fd2



https://lesson.edu.ru/03/11
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

OIIPCACIICHUIO COCTaBa
PaaOaKTUBHOI'O U3TTYyYCHUSA

o1

CgoiicTBa anbda-, 6era-,
ramMma-usJIydCHU . Bnustaue
PaAOaKTUBHOCTH HA
’KHBbIE OPTaHU3MBI

bubnunorexa LIOK

52

OTKpbITHE IPOTOHA U
HeuTpoHa. M30Toms!.
Anbda-pacna.
DIEKTPOHHBIN 1
MIO3UTPOHHBIN OeTa-pacnal.
l'amma-uznyuenue

bubmnoreka IIOK
https://m.edsoo.ru/ff0d1162

53

OHeprus CBA3U HYKJIOHOB B
anpe. SnepHble peakiyu.

S nepHslii peakTop.
[Tpobnemsbl, nepcreKTUBHL,
JKOJIOTUYECKHE ACTIEKTBI
SIIEPHOM SHEPTETUKH

bubmnoreka IIOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHbIe YaCTULIBI.
OTKpbITHE TO3UTPOHA.
MeTtoanl HaOIIOAEHHUS U
perucrpauuu
3JIEMEHTAPHBIX YACTHII.
Kpyrusriit cron
«DyH1amMeHTaIIbHbIE
B3anmMoaercTBud. EnMMHCTBO
(bu3MUYECKOI KapTUHBI
MHUpa»

bu6nuorexa [IOK
https://m.edsoo.ru/ff0d0e38

55

Bup 3Bé3anoro neba.

HOC Mos Ikoma



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

Co3Be3nusl, spkue 3BE31pbl,
IUTAHETHI, UX BHIIMOE
nswkenne. CoHeuHas
cucrema

https://myschool.edu.ru/

56

Comnnaue. ConHeunast
AKTUBHOCTH. VICTOUHUK
sHepruu CoJtHIA ¥ 3BE3]T

HOC Mos IlIxona
https://myschool.edu.ru/

57

3BE3bI, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3IBI
rJIaBHOM
IOCJIENOBATEIHLHOCTH.
BuyTpennee ctpoenue
3BE311. COBpEMEHHBIC
MPEACTABICHUS O
MIPOUCXOXKJACHUH U
sposrrornu CoutHIa U 3BE3T

HOC Mos llIxona
https://myschool.edu.ru/

58

Mnuneunsiii I1yte — Hamma
I'anaxtuxka. ITonoxenue u
nBrokenne CorHia B
lanakTuxke. ['anmakTuky.
UYEpHble ABIPHI B s1/1pax
rajakTHK

HOC Mos llIxona
https://myschool.edu.ru/

59

Bcenennas. Paz6eranue
rajiakTuk. Teopust
Bonpmioro B3peiBa.
PennkroBoe u3nydeHue.
MeraranakTuka

HOC Mos Ulkona
https://myschool.edu.ru/

60

Hepemennsie mpoGiembl
aCTPOHOMUU

bu6nunorexa LIOK
https://lesson.edu.ru/catalog



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://lesson.edu.ru/catalog

61

KonrponsHas pabora
«DNEMEHTHI aCTPOHOMUH U
acTpou3uKm»

bubnunoreka LIOK
https://lesson.edu.ru/catalog

62

O6o06maromuii ypok. Poib
(GU3MKK ¥ aCTPOHOMUH B
SKOHOMHMYECKOH,
TEXHOJIOTHYECKOM,
COLIMAILHOMN U DTUYECKOU
chepax nesaTeaTbHOCTH
YyejoBeKa

HOC Mos IlIxona
https://myschool.edu.ru/

63

O606maromuii ypok. Poib
1 MECTO (PUBHKHU U
aCTPOHOMUU B
COBPEMEHHOM HAYYHOU
KapTUHE MHpa

bubmuorexa [JOK
https://lesson.edu.ru/catalog

64

O6o06maromuit ypok. Poib
¢buznyeckoil Teopuu B
(dbopMUpOBaHUH
MPEJICTaBICHUMN O
¢bu3nueckoil KapTuHe MUpa

bu6nuorexa [IOK
https://lesson.edu.ru/catalog

65

O6o06uaromuit ypok. Mecto
(bu3nueckoil KapTUHbBI MHpa
B 00IIEM psY
COBPEMEHHBIX €CTECTBEHHO-
Hay4HBIX IIPEICTABICHUN O
pUpo/Ie

bu6nuorexa [IOK
https://lesson.edu.ru/03/11

66

PesepBHBIil ypoOK.
MarnuTHO€ nose.
DneKTpOMarHuTHast

bu6nunorexa LIOK
https://lesson.edu.ru/03/11



https://lesson.edu.ru/catalog
https://myschool.edu.ru/
https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog
https://lesson.edu.ru/03/11
https://lesson.edu.ru/03/11

VHYKLUS

PesepBHblii ypok. OnTuka.

. but6mmoreka [IOK

o7 OCHORE CTICIMATEHOI L https://lesson.edu.ru/03/11
TEOPUU OTHOCUTEIBHOCTHU
Pesepubiii ypok. KBanToBas

68 ¢uznka. JneMeHTHI 1 bubnuorexa LIOK
aCTPOHOMUU U https://m.edsoo.ru/ff0d1784
acTpo(u3HuKH

OBIIEE KOJIMYECTBO YACOB 68

I10 ITPOT'PAMME



https://lesson.edu.ru/03/11
https://m.edsoo.ru/ff0d1784




YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» dusuka, 10 kimace/ I'eanenmreiin JI.3., bynatora A.A., Kopuunbser 1.H.,
Komkuna A.B., O6mecTBo ¢ orpaHn4eHHO# oTBeTcTBeHHOCThI0O « BUHOM.
JlabGopaTopus 3HaHMI»; AKITMOHEPHOE 0011ecTBO «/31aTENhCTBO

«IIpocsemienue»

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

1. ®usuka. 3amaunuk. 10—11 ki.: mocobue s 001meoopa3oBat. yIpeKaeHuH /
A.I1. PeimkeBuu. — M.: [Ipoda, 2015.

2. Coopnuk 3agau no pusuxe: 10-11 xmacesr / O.U. I'pomiieBa. — M.:
HN3parennscTBo "Ok3amen'”, 2015.

3. TemaTu4eckue KOHTPOJbHBIC U CAMOCTOSATENIbHBIE PA0O0THI 10 (huzuke. 10
kiacc / O.W. I'pomreBa. — M.: U3natenscTBo "Dx3amen", 2012.

4. TemaTuueckre KOHTPOJIbHBIC U CAMOCTOSATEIbHBIE pabOoThI 10 pusuke. 11
kiacc / O.W. I'pomreBa. — M.: U3natensctBo "DOx3amen", 2012.

5. KauectBennble 3a7auu 1o pusuke B cpeaneit mkose. [locodue mis yuureneit /

M.E. Tynpunnackuii. — M.: [IpocBemenue, 1972.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET



1. bubnunoreka nuppoBoro 06pa3oBaTeIHLHOTO0 KOHTEHTA!
https://m.edsoo.ru/863f8b56.

2. Sl-xmacc: https://www.yaklass.ru/

3. HOC Mos IlIkomna https://myschool.edu.ru/

4. 1C-ypox: https://urok.1c.ru/
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