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IMNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢usuke 0a30BOr0 ypOBHSI Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TpeOOBaHUI K pe3ysbTaram
OCBOCHHMSI OCHOBHOU 00pa3oBaTebHOW Mporpammsl, npeacTtaBieHHbx B OI'OC
COQO, a Taxxke c¢ yuéroMm denepaibHON paboueil MporpaMMbl BOCIHUTAHHS U
KOHIIENINK TpenofaBaHus yueOHoro npeamera «Dusuka» B 00pa3zoBaTeIbHBIX
Opra"u3anusax Poccniickon denepanum, peANU3YIOIIUX OCHOBHBIE
oOpa3oBareibHbIe MPOTPAMMBI.

Copnepkanue mnporpaMmbl 1O (U3MKE HampaBieHO Ha (HOpPMUPOBAHME
€CTECTBEHHO-HAYYHOW KapTuHbl Mupa oOydarommxca 10-11 kimaccoB mnpu
oOy4eHHH UX (u3HNKe Ha 0230BOM YpOBHE Ha OCHOBE CUCTEMHO-AESITEIHHOCTHOTO
noaxojaa. Ilporpamma no ¢usuke coorBeTcTBYyeT TpeboBanusim ®I'OC COO k
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METANPEIMETHBIM pe3yJbTaTaM
OOy4eHHMs, a TaKXKE YYHUTHIBAET HEOOXOJMMOCTb PEATU3AMKU MEKIPEIMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHBIMU Y4YE€OHBIMH IpeameTramMu. B Hel
ONPEENSIOTCA OCHOBHBIE LIETU M3YYEHHs] (PM3HKM HAa YPOBHE CPEIHEro OOIIEro
oOpa3oBaHusl, TUIAHUPYEMbIE PE3yJIbTaThl OCBOCHUSI Kypca (PU3HUKHU: JIUYHOCTHBIE,
MeTarnpeIMEeTHbIC, TPpeIMETHBIC (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3rKe BKIIOYALT:

e IUJJAHUPYEMBbIE PE3YJIbTATHl OCBOCHMSI Kypca (pu3nku Ha 0a30BOM YpOBHE, B

TOM YHCJIE€ IPEIMETHBIE PE3YJIbTATHI MO r0JIaM 00yUYEHUs;

e cojepkaHue yaeOHoro npeamera « Pu3nkay 1o rojaMm oOydeHwusl.

®du3rka Kak Hayka O HauOoJsiee OOIIMX 3aKOHAX MPHUPObI, BHICTYyMAasl B
KauecTBe y4eOHOIo MpeJMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMI 00 okpyskaromiem mupe. HIKoabHBIN Kypc PU3HKN — CUCTEMOOOpa3yOIni
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, IOCKOJIbKY (PU3NYECKHE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHWN, HW3y4aeMbIX XHUMHEH, OMOJOTHEH,
dbu3nyeckoir reorpadueir u actpoHomued. Mcmonmb3oBaHME MW aKTHBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  OMpenesisieT  XapakTep U pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTMH B cdepe DSHEPreTHUKU, TPAHCIOPTa, OCBOEHUS
KOCMOCA, MOJIYYEHHUsSI HOBBIX MATEPHAIOB C 3aJaHHBIMU CBOWCTBAMHU U JIPYTHUX.
N3ydyenne ¢Gu3MKM BHOCUT OCHOBHOW BKJaJ B (OPMUPOBAHUE €CTECTBEHHO-
HAyYHOW KapTUHBI MHpa OOydYarommxcs, B (HOpMUpPOBAHHE YMEHUN MPUMEHSTH
HAy4YHbIA METOJI MO3HAHUS TIPY BBINOJIHEHUU UMHU YUYE€OHBIX UCCIEA0OBaHUM.

B ocHoBy Kypca ¢u3MKu i YpOBHSI cpefaHero oOmiero oOpa3oBaHUs
NOJIOKEH pAN HUACH, KOTOpPblE MOXXHO paccMaTpuBaThb Kak MPUHLUIIBI €ro
IIOCTPOCHMUS.



Hoes yenocmnocmu. B COOTBETCTBUHM C HEW KypC SBISIETCA JIOTUYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX Pa3lesioB (PU3UKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B COOTBETCTBMU C HeEW MaTepuanl Kypca (QU3HKU
o0ObeUHEH BOKPYr (Qu3nueckux Teopud. Benymmm B Kypce sBiseTCs
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTCPHUH, BEIIECTBE H
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHMaa (PU3NYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHUPOBO33PEHUECKUMH,
HPABCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEMaMH.

Hoess npuxnaownoii  nanpasnennocmu. Kypc usuku mpeamnonaraer
3HAKOMCTBO C IIUPOKHM KPYTOM TE€XHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKXe 00CYXIACHUs
po0JIeM palMOHATIBLHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMU Kypca (DU3MKM Ha ypOBHE CpEIHEro OOIIero
oOpa3oBaHus SBIAIOTCS (DU3MUECKue TeopuH ((POopMHUpOBAaHUE TMPEACTABICHUN O
CTPYKTYp€ MOCTpoeHUs: (pusznueckoil Teopuu, posin PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLKIIOB B  COBPEMEHHBIX TMPEACTABICHHUSIX O MNPHUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpPUHM, JUIsl ONUCAHUS ECTECTBEHHO-HAYyYHBIX SBJICHUN U
MIPOIIECCOB).

CHCTeMHO-AESATENbHOCTHBIN TOAX0 B Kypce (M3UKU Pealn3yeTcs Mpexie
BCEro 3a CUET OpraHU3alyU SKCIEPUMEHTANIBHOU JAESITEIbHOCTH O00YyYaroluXCsl.
Jlnst  6a3oBoro ypoBHA Kypca (U3MKM — OTO HCIHOJIB30BAHHE CHUCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OPATOPHBIX PadoT,
KOTOpbI€ B Iporpamme 1o (usuke oObeIMHEHBI B OOIIMNA CIHCOK YUCHUYECKUX
paKkTUYECKUX padoT. BhifeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
MPOBOAUMBIX JUII KOHTPOJIE W OICHKH, OCYIIECTBISETCS YYaCTHUKAMHU
o0pa30BaTeNBLHOTO TIPOIlecCa MCXOJsd W3 OCOOCHHOCTEW TUIAaHUPOBAHMS W
ocHameHuss kaOmHera Qusmku. Ilpm »dToM obOecrmieumBaeTcs  OBJIAJICHHUE
OoOy4YaromMUMHUCd YMEHHUSIMHU TPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCIICIOBAHUS
3aBUCUMOCTEM (U3NYECKUX BEJIWYUH M TIOCTAHOBKY OIIBITOB IO TPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YIENSAETCS PEHICHUIO PACUYETHBIX MU KaYE€CTBEHHBIX
3amad. [Ipu 3TOM n71st pacu€THBIX 3a/1ady MPUOPUTETOM SIBJSIIOTCS 3aJayd C SIBHO
3aJlaHHOM (DU3UYECKON MOJIEIbIO, MO3BOJISIONINE TIPUMEHSITh U3YYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KakK M3 OJHOrO pasneia Kypca, TaKk M MHTETpUpYs 3HAHUA W3
pa3HbIX pasnaenoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKaHUS (PU3NUYECKHX SBJICHUH M MPOIECCOB B OKPYKAIOIICH
KU3HH, TpeOyronue BbhIOOpa (U3MYECKON MOAENU MJig CUTyallMH MpPaKkTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBuum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(bU3UKY Ha YPOBHE CPEHEro 0011Iero 00pa3oBaHusl JOJKEH U3YYaThCsl B YCIOBHSIX
MpeIMETHOr0 KaOuWHeTa (U3HKM WIA B YCIOBHUSIX HHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (Qu3MKM HOIKHO OBITH
HeoOXxouMoe J1abopaTopHoe 00OpyIOBaHUE [Ji BBIMIOJHEHUS YKa3aHHBIX B
nmporpamMme 1o (pU3NKEe YUCHHUYECKHX MPAKTHUUECKHX PaboT W JEMOHCTPAIIMOHHOE
o0opy10BaHHE.

JleMOHCTpallMOHHOE  000pyZoBaHHE (OpPMHPYETCI B COOTBETCTBUM C
MPUHITUTIOM MHWHUMAJIBHOM  JOCTaTOYHOCTH H  OOECMEYMBACT IMOCTAHOBKY
MIEPEUYNCIICHHBIX B TMporpaMMe 1O (GU3NKE KIIOYEBBIX JIEMOHCTpAIUi IS
WCCIICMOBAHMUSI  M3y4aeMbIX  SBIEHHUA ©  TPOIECCOB, OJMIUPHYCCKUX U
(byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX PUMEHEHHM.

JlabopaTopHoe 00OpyIOBaHHE MJII YYEHUYECKHX TMPAKTUYECKUX padboT
dbopMupyeTCs B BUIE TEMAaTHYECKHX KOMIUICKTOB W OOCCTICUMBACTCS B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTHmueckue KOMIUIEKTHI
7a00paTopHOTO O0OPYIOBAHUS JOKHBI OBITH TIOCTPOCHBI Ha KOMILJICKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(POBBIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETHLHBIX CUCTEM B BHJI€ TU(PPOBBIX JTaOOpATOPUH.

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

e (opMupoBaHHE WHTEpeca W CTPEMJICHHsS OOYyYalOIIUXCS K HAYYHOMY
U3YYCHUIO TPHUPOJIbI, PAa3BUTHE HMX HHTEJUICKTYyaJIbHBIX W TBOPUYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIE MO3HAHUS U (OPMUPOBAHNE
MCCJICIOBATEILCKOTO OTHOIICHUS K OKPYKAIOIUM SBIICHUSIM;

e (opMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3yJbTaTa H3yUYCHHS
OCHOB CTPOCHHMS MaTepuu U pyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

e (opmupoBanue ymMeHUN OOBSCHATH SBICHUS C HCIOJIB30BAHUEM
bU3NYeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

e (opmMupoBanue mpeacTaBICHUNA O poNMH (PU3UKHU IS Pa3BUTHS JIPYTHUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTHUH.

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

mpoliiecce u3ydeHus Kypca GU3NKy Ha yPOBHE CPETHETO O0Iero oOpa30BaHuUs:



e TMpHOOpETEeHHWE  CUCTEMBI  3HAHUK 00  oOmWMX  (U3NYECKUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOPHSIX, BKJTFOYASI MEXaHUKY,
MOJICKYJIIPHYIO  (PU3WKY, DJICKTPOJWHAMHKY, KBAaHTOBYIO (U3HKY W
AIIEMEHTBI aCTPOPU3UKH;

e (opMupoBaHue yMEHHI TPUMEHATH TEOPETUYECKUE 3HAHMUS IS
OOBsICHEHHUS (PU3WYECKUX SBICHUH B TPUPOAEC U IS TPUHATHA
MMPAKTUYECKUX PEIICHUM B MIOBCEIHEBHOMW KU3HH;

e OCBOCHHE CIIOCOOOB peELIEHUS pPAa3IMYHbIX 3a7a4 C $BHO 3aJIaHHOMN
bu3nueckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3faHue GU3NUeCcKor MOJEINH, aJIeKBAaTHON yCIIOBUSM 3aJa4H;

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

e OBJAJCHUE METOJAMHU CAMOCTOSTEIHLHOTO IUIAHWPOBAHUS M TMPOBEACHUS
(GU3NYECKUX DKCICPUMEHTOB, aHAIN3a W HHTEPIPETAIuU MHGOPMAIIHH,
OTIpeeNIeHNs TOCTOBEPHOCTH MOTyUYEHHOTO PE3yIIbTaTa;

e CO3JaHME YCIIOBUH AJIsi Pa3BUTHSI YMEHHI MPOEKTHO-UCCIIEI0BATEIHCKOM,
TBOPYECKOH /1€ATEIbHOCTH.

Ha wuzydenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETOo
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 MO (U3MKE TMepeyeHb JabopaToOpHBIX U
MPAKTUYECKUX palbOT ABJISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BHIOOP
MpoBeNeHUsT J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
0COOEHHOCTEN 00yYaroIUXC.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Pazngen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MO3HAHUS

®uszuka — Hayka o mpupoje. HaydHble MeTOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Ponb 53KcnepuMeHTa W TEOPUU B MPOILECCE TO3HAHUS MPUPOIBIL.
DKCIIEpUMEHT B (hU3HUKE.

MonenupoBanue (Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIIOTE3HI.
dusnyueckne 3aKOHBI U TCOpUHU. [ paHUIBI TPUMEHUMOCTH (DU3UIECKUX 3aKOHOB.
[TpyuHLIMIT COOTBETCTBUS.

Pons u mecto du3uku B GOPMUPOBAHUU COBPEMEHHON HAYyYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN NEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHasiloroBble W I1U(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABHMKEeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAsi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CroxeHue nepemMenieHnii U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHHUs, MyTH U TMepeMelIecHus
MaTepUaIbHOW TOYKHU OT BPEMEHH.

CBoboaHOe nageHre. Y CKOpeHHe CBOOOTHOTO MaICHUSI.

KpuBonuueitHoe  nBmxeHwe. [[BuKeHHME  MaTepuaJbHOM TOYKHA MO
OKPYKHOCTH C ITOCTOSHHOM 10 MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. LleHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckue yCTpPONCTBA W MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JIBU>)KECHUE CHAPSIOB, LICMIHbIC U PEMEHHBIC MEpe/Iayuu.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WIITIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBYKCHUSL.

[IpeobpazoBaHue NBUKEHUN C UCTIOIBb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AYyX€E U B Pa3pEKEHHOM NPOCTPAHCTBE.

HaOnronenne ABWKEHHSI Tena, OPOILIEHHOTO MOJ YrioM K TOPU3OHTY H
TOPU30HTAIBHO.



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagiienue ckopocTy Ipu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIBIO ONPEAECICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLIECHHS MEXAY NYTSIMH, IMPOUJCHHBIMU TEJIOM 34
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKHM BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuyenue aBuKeHUS Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipunuun  otHocutenbHOCTH  ['amunes. IlepBeiidi  3akoH  HbroToHa.
HNuepruanbHble CUCTEMBI OTCUETA.

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

3akoH BcemupHoro TtaroreHus. Cumia Tsokectn. IlepBas kocmuueckas
CKOpPOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, CKoiapxeHus1, kauenust). Cumna tperusi. Cyxoe
Tpenue. Cuiia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduiueHt tpeHusl.
Cuna conpoTUBIICHUS MPU ABUKEHUU TEJIa B )KUJKOCTH WJIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE JIBIXKEHUE a0COIIOTHO TBEPOTO Tea.

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

TexHn4eckre yCTpOWCTBA M MPAKTUYECKOE MPUMEHCHHUE: MOAIINITHUKH,
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.

CpaBHEeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

YcioBust paBHOBeCHUs TBEPAOTO TeJia. Buibl paBHOBECHS.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYXKHUHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

HUccnenoBanne yciaoBHMI pPaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMnynbc MaTtepualibHOM TOYKU (Tena), CUCTEMbl MATEPUAIbHBIX TOYEK.
NMnynbe cuibl U U3MEHEHHE HMMITyJIbca Tella. 3aKOH COXPAaHEHUs HMITYJIbCA.
PeakTrBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOUkH. Teopema 00 H3MEHEHHH
KUHETUYECKOUN YHEPTUMU.

[TorennumanbHas DHEPTHU. [TorenmanbHas JHEPIUs YIIPYyro
nedbopmupoBaHHod — npyxkuHbl.  [loTeHnmanpHas SHeprus  Tejla  BOJIU3H
MOBEPXHOCTH 3€MJIH.

[loTeHuManbHble W HEMOTEHUHUANbHble  CWibl.  CBs3b  pabOTHI
HEMOTEHIHAIBHBIX CUJ C W3MEHEHUEM MEXAHWYECKOW SHEPruM CUCTEMBI TEI.
3aKOH COXpPAHEHUSI MEXaHUYECKON YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHn4eckrue yCTpOWCTBA U MPAKTUYECKOE IPUMEHEHHE: BOLOMET, KOMED,
MPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoq MOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3yuenne abCOMIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JBYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanne cBsi3u pabOThI CHIIBI ¢ U3MEHEHHEM MEXaHWYECKOW SHEPTHH
TeJIa Ha TPUMEPE PACTSKEHUS PE3UHOBOTO KIyTa.

Paznen 3. MosexkyasipHas pu3uka 1 TEPpMOJUHAMUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. duddysus. Xapaktep ABUKEHUS WU
B3aMOJECUCTBUS 4YacTUIl BemecTBa. Moaenu CTpOEHHUsI ra3oB, XHUIKOCTEU H
TBEPJBIX TEJI U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojeiei. Macca u
pa3Mmepsbl Mosiekyil. KonnuectBo BemecTsa. [locTtosiHHas ABoraapo.

TennoBoe paBHoBecue. Temmeparypa u €€ uzmepenue. lllkana temmeparyp
Lenbcus.



Mopnens  unpeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KHHETHYECKOW TEOPHH HACATBHOTO raza. AOCONIOTHAs TeMIlepaTypa Kak Mepa
CpeIHEl KWHETUYECKOM SHEpPruu TEIUIOBOro JBMKeHMs uactul] rasa. [llkama
temnepatyp KenpBuna. ['a30BbIe 3akOHBI. YpaBHeHUe MenaeneeBa—Knanelpona.
3akoH JlanpToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBICHHE H30MPOIECCOB: 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 MEXMOJIEKYJISIPHOTO
B3aMOJIEUCTBHS.

Mogens, HILTIOCTPUPYIOIIas TPUPOY AABJICHHUS ra3a Ha CTEHKH COCY/Ia.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHHS UACAIBHOTO Trasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

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

HccnenoBanre 3aBUCMMOCTH MEXAY MMapaMeTPaMu COCTOSIHUS pa3pe:KEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmonnHamuueckass cucrema. BHYTpEeHHsAS 3HEpPruss TEPMOJAMHAMHYECKOU
CUCTEMBI U cTIOc0o0bI €€ n3meHeHus. KomnuecTBo TermioTsl 1 pabora. BHyTpeHHss
SHEPrusi  OJHOATOMHOTO  HJeallbHOro  Tra3a.  Buasl  Temuonepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3yUYeHHUE. Y IeJbHAsI TeIIOEMKOCTh BEIECTBa.
KonruecTBo TEIIOTH MpH TEIUIONEepeaye.

[Tonsitue 006 ammabatHoM mporecce. [lepBbIii 3aKOH TEPMOIMHAMUKH.
[Ipumenenue mepBOro 3akoHa TEPMOJUHAMHKHK K u3ompoieccam. ['paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akoH TepmoanHaMuku. HeoOpaTtuMocTh IPOLIECCOB B IPUPOIE.

TennoBble  MamwuHbl.  [IpuHOUNIBI  IEMCTBHUS ~ TEIUIOBBIX  MallHWH.
[IpeoOpa3zoBanus SHEPrUM B TEIUIOBHIX MamuHax. Kod(p@uUIMEeHT MoiIe3HOro
nevictBus TemwtoBoi mammHbl. [{ukn KapHo m ero koaddummeHT moiae3Horo
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIOIHEPTETUKHU.



TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElNb
BHYTPEHHETO CrOpaHusi, OBITOBOM XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MeHeHue BHYTpPEHHEH HSHEpPruu Tejla MPU COBEPIICHUH PaOOThI: BBUIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3Qupa B
JATYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3MeHeHne BHyTpEHHEN SHEPIruu (TeMIlepaTypbl) Teaa IpH TeIionepeaye.

OnpiT MO aauabaTHOMY pacCIIUPEHUI0 Bo3Ayxa (OMBIT € BO3AYUIHBIM
OTHHUBOM).

Mopenu napoBoif TypOUHBI, ABUTATEINS BHYTPEHHETO CrOPaHUs, PEAaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopnsie pabonul

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
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucramnmmueckue u amopdHbie Terna. AHU30TPOIHS CBOMCTB
kpuctaiuioB. JKuakue kpuctaibel. CoBpeMmeHHble Marepuaiibl. [lnmaBienue u
KpUcTaJUTM3aIus. Y IeapHasl TerioTa miaBienus. Cyonumanus.

YpaBHeHuUE TEII0BOTO OaiaHca.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHU MOIYYEHHUS! COBPEMEHHBIX MaTEpPUasoB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX apOB.

Kunenuve npy MoHWKEHHOM JIaBJICHUU.

CriocoObI M3MepeHus BIaKHOCTH.

HaOmronenue HarpeBaHus U IUIABJICHUST KPUCTALTMYECKOTO BEIleCTBRA.

JleMoHCTpauus KpucTasioB.

Yuenuueckuii sxcnepumenm, n1abopamopsie pabonul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuxa
OnekTpu3anus Tel. ODJEKTpUYecKuil 3apsia. J(Ba Buaa »IEKTPUUYECKUX
3apsinoB. [IpOBOJMHUKHU, DUANEKTPUKU U TOJYNPOBOAHUKHU. 3aKOH COXPAHEHUS
AIEKTPUYECKOTO 3apsa.
B3aumopeiictBue 3apsaaoB. 3akoH Kynona. ToueuHblil 3€KTPUUYECKU 3apsij.
Onextpuyeckoe mnose. Hampsoxk€HHOCTH 3yieKTpuueckoro mnois. [IpuHuun



CYyNEPHO3ULIUNA ANEKTPUUYECKUX Mojeil. JIuHuKM HanpssKEHHOCTU AJIEKTPUUYECKOTO
TOJISL.

PaGora cumnm  snektpoctatmueckoro  moisa.  I[lotenmuman.  Pa3HocTh
NOTEHUHUAIOB. [IpOBOOHMKM M AUANEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
Jusnextpuyeckasi MPOHUIIAEMOCTb.

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

TexHuyeckue yCTpOHMCTBA M NPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3aluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJICHCATOp, KOMMMPOBAJIbHBIN anmnapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3anmoeiicTBUE Ha3IEKTPU30BAHHBIX TEI.

DIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEN.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTHH, PACCTOSHUSI MEXAY HUMU U AUAJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprust 3apsHKEHHOT0 KOHEHCAaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3mepeHune 3MeKTpOEMKOCTH KOHJIEHCATOPa.

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

ONEeKTpUYECKU TOK. YCIOBHUS CYIIECTBOBAHUS DJIEKTPUYECKOrO TOKAa.
Nctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

DIEKTPUYECKOE COMPOTUBIECHUE. YIECIbHOE COMNPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenbHOE, NapalIeIbHOE, CMEIIAHHOE COCTMHEHUE TTPOBOIHUKOB.

PaGora anektpuyeckoro Toka. 3akoH Jxoyns—Jlenma. MomiHoCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOJBUKYIIIAasi CUja M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akon Oma i1 OJHOM (3aMKHYTO#) 5ieKTprudeckoi nenu. KopoTkoe 3aMbIkaHKeE.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJABIX  METAUIOB.  3aBUCUMOCTH
COTNPOTUBJICHUSI METAJLJIOB OT TeMIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA JIEKTPOHHBIX MYYKOB.

[TonynpOoBOIHUKHY. CobOcTBeHHas u npuMecHast MIPOBOJAUMOCTh
noJrynpoBogHUKOB. CBocTBa Pp—N-niepexoa. [lomynmpoBoHUKOBBIE TPUOOPHI.

DONeKTpUYeCKUid TOK B  pacTBOpax M paciiaBax  AJIEKTPOJIUTOB.
DIIEKTPOJIUTUYECKAS JUCCOUUALIMS. DIEKTPOIIU3.



OnekTpudeckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHbBIN
paspsa. Monunus. [1nazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: aMIEPMETP,
BOJITMETpP, PEOCTaT, HCTOYHHKUA TOKA, OJJIEKTPOHArpeBaTelIbHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINH AUO/I,
TEPMUCTOPHI U (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIHN TNO/I, TaTbBAHUKA.

Jlemoncmpayuu

N3mepeHne CUITbl TOKA U HaIIPSKEHMUS.

3aBUCUMOCTb COIIPOTHUBIICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JUIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHUS U MaTepuaa.

CMeliaHHOE COeTMHEHNE TPOBOIHUKOB.

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

3aBUCUMOCTB COIPOTUBJIEHUS METAJVIOB OT TEMIIEPATYPBI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSS MPOBOJAUMOCTD TUO/IA.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomul

N3yyeHnue cMenaHHOro COEIMHEHUS PE3UCTOPOB.

N3mepenne 3JIeKTpOABMKYILEH CHIIbI UCTOYHHUKA TOKA U €r0 BHYTPEHHETO
CONMPOTHUBJICHUS.

HaGmronenne amexTpoimsa.

MesxknpeaMeTHble CBI3H

Nzyuenue xypca gusuku 0a3oBoro ypoBHsa B 10 kjacce ocyliecTBIsieTCs C
y4€TOM COJAEpPKATEIbHBIX MEKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpadu U TEXHOJIOTUH.

Meosicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHUS: SIBJICHHE, HAay4HbIH (akT, rumores3a, (Qu3uueckas BeIMYMHA, 3aKOH,
Teopusl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHUEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napabona, runep0osia, UX rpauKu U CBONCTBA, TPUTOHOMETPUUECKUE (DYHKIIMU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI M UX NPOEKIIMH Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABMIKEHHUE B KUBOU mpupoje, auddysus, ocmoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEILIONEPEayu, TEIIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOUN IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOCHHE ATOMOB U 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.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4€T TpEHUS B TEXHUKE, MOJALIWIHUKHA, HCIOJIb30BAaHUE 3aKOHA COXPaHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHE), JBHUraTeilb BHYTPEHHETO
cropanusi, napoBasi TypOHHa, OBITOBOM XOJOJIMUIBbHUK, KOHIULIHUOHEDP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTAaTUYECKasl 3allliTa, 3a3eMJICHHUE SJEKTPONpUOOpOB,
KCEPOKC, CTPYWUHBIN MIPUHTED, AJIEKTPOHArpeBaTEIIbHbBIC npuodopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Pa3znen 4. JiaekrpoguHamMuKa

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUSA

[locTossHHBIE ~ MarHuThl.  B3aumonelcTBHE  INOCTOSHHBIX ~ MAarHUTOB.
MarnntHoe mone. Bexkrop marHuTHOM wuHAYKUOWMH. [IpyHIMND cyneprno3unuu
MAarHWTHBIX MOJIeH. JINHMM MarHUTHOM MHAyKIuW. KapTuHa NMHUNA MarHUTHON
WHIYKIUU TOJIS TIOCTOSIHHBIX MarHUTOB.

MarnutHoe 10JIe TPOBOJHMKA C TOKOM. KapTWHa JMHUN WHIYKIUA
MAarHuTHOIO TOJI JUIMHHOIO IIPSAMOIO NPOBOJHHUKA M 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJAHUKA, KaTylIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoneicTBre npoBOJHUKOB €
TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MoayJib U HampaBJiieHUE. J[BrokKeHUE 3apsiHKEHHOM YacTUIIbI
B OJIHOPOJIHOM MarHuTHoOM mnoje. Pabora cunbl JIopeHna.

SIBeHne ANEKTpOMArHUTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHuTHOM
WHIYKIUU. OJIEKTPOJABMXKYILIAsA Cula HWHAYKOMU. 3aKOH JJIEKTPOMAarHUTHOW
nHaykuuu Papanes.

BuxpeBoe »siekTpuyeckoe Tmosie. ODJIEKTPOJABIKYIIAs CUjla WHIYKIUU B
MIPOBOJAHUKE, IBHXKYILEMCS TOCTYNATENBHO B OTHOPOJHOM MarHMTHOM IIOJIE.

ITpasuno Jlenua.

NHayKTUBHOCTE.  SIBIEGHME CAaMOMHAYKLUWU. OJEKTPOABIXKyLIas cujia
CaMOWHIYKLIMH.

DHeprusi MarHUTHOT'O MOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuyeckue yCTpOHMCTBA M NPAKTUYECKOE TPUMEHEHUE: TMOCTOSIHHBIE
MAarHuThl, 3JEKTPOMArHWTHI, JJIEKTPOABUTATENb, YCKOPUTENIN DJIEMEHTApHBIX
YaCTHUILl, MHAYKIIUOHHAS 1€Yb.



Llemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

JIvHUKM MHAYKIIMA MarHUTHOTO MOJIA.

B3anmoseiicTBue 1ByX NIPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

JericrBue cuibl JIopeHa Ha HOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKIIHAH.

[IpaBuno Jlenua.

3aBUCHUMOCTh JJIEKTPOJABUKYILIEH CHIIBI MHAYKIHH OT CKOPOCTH WU3MEHEHUS
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.

Pasznea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKMpOMAZHUNHbIE KONEOAHUA

KonebarenrHast  cuctema. CBoOOAHBIE  MEXaHUYECKHE  KOJIEOAHMS.
["apmonnyeckue konebanus. [lepuona, wacrora, amrumryga u (aza xoseOaHUU.
[IpyVHHBIN MassTHUK. MaremMaTU4eCKU MasTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBpareHue sHepruu Npy TaApMOHUYECKUX KOJIeOaHMSIX.

Konebarenbubiit kKOHTYp. CBOOOAHBIE JJIECKTPOMAarHUTHBIC KOJEOaHUS B
UJeaJbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUSI MEXIy MEXaHWYECKUMHU U
AJIEKTPOMAarHUTHBIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPTUU B UJICATHHOM KOJIeOaTEIbHOM KOHTYDE.

[IpencraBienre o 3aTyXaroUux KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
koJiebanus. Pezonanc. BeIHYX/I€HHBIE 2JIEKTPOMArHUTHBIC KOJICOAHMUS.

[lepemennpli  TOK. CHHYCOMJAQIBbHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOTO TOKa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUWE CHUJIbl TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedIECHUE IIEKTPUUSCKOM
SHEPIruM. DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJICTBE IEKTpodHepruu. Kynbrypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHn4eckrue yCTpOMCTBA M NPAKTUYECKOE IPUMEHCHUE: DIICKTPUUECKUN
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TMHUU AJEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojeOaTeNbHON CUCTEMBI (NIPY>KUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).



Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

HaOnronenue pezoHanca.

CBOOOJHBIE IIEKTPOMATrHUTHBIE KOJIEOaHUS.

OcnuiorpaMMbl (3aBUCUMOCTH CUJIbI TOKA M HAIIPsDKEHUS OT BPEMEHM) NS
AJIEKTPOMArHUTHBIX KOJICOAHU.

Pe3oHaHCc mnpu MOCIENOBATEIbHOM COEIMHEHHH pE3HCTOpa, KaTYyIIKU
VMHIYKTUBHOCTH U KOHJICHCATOPA.

Mopenb TMHUY 3JIEKTPONEpeIayn.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

HccnenoBanre 3aBUCMMOCTH MEPUOAA MajbIX KoJieOaHUIl Ipy3a HA HUTH OT
JUIMHBI HUTU U MAaccChl rpy3a.

HccnenoBaHue IMEPEMEHHOTO0 TOKa B LENM W3 IIOCJIEN0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMazHUNHbLE 60JIHbL

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHenus. [lepuon. CkopocTb
pacnpocTpaHeHusT W JUIMHA BOJIHBL. llomepeuHble W TPOJOJIBHBIE BOJHBI.
WnTepdepenius u qudpakius MEXaHHYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ poMKoCTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3MYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumHuas opuenTtanus BektopoB E, B, V B anekrpomarautHoi BoiHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTpaX€HHUE, MPEIOMIICHUE, Moysgpu3anus, Tudpakuus,
unTepdepenius. CKOpocTb 3JEKTPOMAarHUTHBIX BOJIH.

[IIkana 35I€eKTPOMarHUTHBIX BOJIH. [I[pUMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHHUYecKue yCTpPOMCTBA M MNPAKTUUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBasl JIMarHOCTHKAa B TEXHHMKE M MEIULIMHE, paaap,
paauonpuéMHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MOMEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneOG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGnrogenue orpakxeHus: U NpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nnrepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI pE30HAHC.

Habnronenue cBsi3u TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIUTYAOW H
4acTOTOU KoJeOaHuH.



HccnenoBanre  CBOMCTB  3JEKTPOMAarHUTHBIX  BOJIH: OTpPa’KEHHE,
IpeIOMJICHUE, TOSpU3as, Tudpakius, UHTephepeHITHS.

Tema 3. Onmuxka

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

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs1 cBeTa. [locTpoeHne m3o0pakeHuil B
IJIOCKOM 3€pKale.

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

Hucnepcus ceera. CnoxHbli coctaB Oenoro cseta. Lser.

ColOuparome u pacceuBaroiiie JuH3bl. ToHkas JuH3a. DOKyCHOE
paccTosTHUE W ONTHYECKas cuiia TOHKOM JuH3bl. [locTpoenue uzoOpakeHUil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JTaBa€MO€ JINH30U.

[Ipenenbl NPUMEHUMOCTH T€OMETPUUECKON ONITUKH.

BonnoBass ontuka. Wuatepdepenunss cBeta. KorepeHTHbIE HCTOYHUKH.
VYcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakiuonHas pemérka. YclIoBUE€ HaOIIOICHUS
[VIABHBIX ~MaKCUMyMOB TIpM  TAJ€HUM MOHOXPOMAaTHYECKOr0 CBETa Ha
TUu(GPaKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuyeckue yCTpoOMCTBa M TMPAKTHYECKOE MPUMEHEHUE: OYKH, JyIa,
dboToanmapaT, MPOCKIMOHHBIA amnmapaT, MHUKPOCKON, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIéTKa, MOJSIPOUI.

Jlemoncmpayuu

[IpsiMOnUMHEIHOE paclpOCTpaHEHUE, OTPAKEHHE M MPEJIOMJICHUE CBETa.
OnTuyeckue mpuodOpHI.

[TonHOe BHYyTpeHHEE OTpaxkeHre. Mojiesib CBETOBOAA.

HccnenoBanre CBONCTB M300paKEHUHN B JIMH3aX.

Mopenu MUKpocKora, TeJIeCKona.

Habmronerune natepdepeHIny CBeTa.

HaOmonenue nudpakiuu cBera.

HaOmronenue nucnepcuu cBera.

[TonyueHne ciekTpa ¢ MOMOUIBIO MPU3MBI.

[Toy4yeHune ciekTpa ¢ MOMOIIBIO JUGPAKITMOHHON PEIIETKH.

HaOnronenue nosisipuzanuu CBETA.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul



M3mepeHne nokasaTess NpeJoMIIEHHs CTEKIIA.
HccnenoBanue CBOMCTB U300paKEHUI B JTMH3AX.
HaOnronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH

['panunbl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTtynarsl
CHEIUAIbHOW TEOPUM OTHOCUTEIBHOCTU: HWHBAPUAHTHOCTh MOXYJSL CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEHA.

OTHOCHUTEIBHOCTE OJHOBPEMEHHOCTH. 3aMEJIJICHUE BPEMEHH U COKpAICHUE
JUTUHBI.

DHEPrUsi U UMITYJIbC PEIIATUBACTCKON YaCTUIBI.

CBs13b Macchl € DHEPrUel U UMITYJIbCOM PEISATUBUCTCKOW YaCTUIIbI. DHEPIHS
IIOKOS.

Pazgea 7. KBanToBasi pusuka
Tema 1. Dnemenmol KBAHM OGO ONMUKU
®otonsl. opmyna [lnanka cBsizu sHepruu (HOTOHA C €r0 YACTOTOM. DHEpTHs
U UMITYJIbC (POTOHA.
OTtkpoiTue 1 ucciaegopanue porodPpdexra. OnbiTel A. I'. CtoneroBa. 3akoHbI

dotorddexra. YpaBuenue DuHmTeitHa st hoTodadpdexra. «KpacHas rpanuiay
dboToaddexra.

JHaBnenne cBera. OnbiThl [1. H. JleOGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHHuecKue YyCTpOICTBA U MPAKTHUECKOE MPUMEHEHHE: (POTOIIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®o1o3(p(DHEeKT Ha YCTAaHOBKE C IMHKOBOW MJIACTUHOM.

NccnenoBanne 3akoHOB BHeIIHETO (oTodddeKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHurO 0 -4acTHII.
IImanerapHas Mmopmens aroMma. llocrynatel bopa. M3nydenue u moriomieHue
(GOTOHOB TpU TEpexoje aToMa C OJHOTO YPOBHS JHEPTHUM Ha Jpyroil. Bumwl
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aTOMa BOAOPO/IaA.

BousHOoBBIE cBOVicTBAa yacTull. Bosnbl ne bpoiiis. KoprycKyisipHO-BOJIHOBOM
JyaJIu3M.

CHOHTAaHHOE U BBIHYK/JICHHOE U3JIyYEHHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBBIM KOMIBIOTED.



Llemoncmpayuu

Mopnens onsita Pesepdopra.

Onpenenenue AJIMHBI BOJIHBI J1a3epa.

HabGnronenue iMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

Habnrogenue IMHEHYaToro CuekTpa.

Tema 3. Amomnoe sa0po

OKCIEpUMEHTBI, JIOKA3bIBAIOIIUE CIIOXKHOCTh CTpOeHUs sAnpa. OTKpbITHE
pagunoaktuBHOocTH.  OmbiTel  Pesepdopaa  mo  ompenmeneHuto  cocrapa
paaroakTUBHOTO u3inydeHus. CBoiictBa anbda-, Oera-, ramMMa-u3Iy4yeHHUs.
BnusHne pagoaKTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpoTOHA M HeWTpoHa. HykimonHas monens siapa ['eitzenOepra—
MBanenko. 3apsa sapa. MaccoBoe uucino sapa. M3otonsl.

Anba-pacnan. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. I'amma-
U3JIlydeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.

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

SnepHble peakunu. Jlenenue u CUHTES sIEp.

Anepuwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl M TEPCHEKTUBBI
AJIEPHON DHEPTETUKH. DKOJIOTHUECKUE ACIIEKThI IAEPHON SJHEPTETUKH.

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

CUéTYrK MOHU3HPYIOIINX YaCTHUL.

Yuenuueckuii sxcnepumenm, nabopamopnsie pabomoi

HccnenoBanrie TpeKOB YacTUIL (MO0 TOTOBLIM (OoTOrpadusim).

Pa3znen 8. JjeMeHTHI ACTPOHOMHUM U aCTPOPU3NKH

Otanbl pa3BUTHS acTpoHOMUH. [IpUKIIaiHOE 1 MUPOBO33PEHUECKOE 3HAUEHUE
aCTPOHOMMUH.

Bun 3B&nHoro Heba. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, UX BHJIMMOE
JBH>KCHUE.

ConHeyHas cucTema.

Connue. Conneunasi akTUBHOCTh. Mctounuk sHeprum ConHIA W 3BE3.
3BE3bI, UX OCHOBHBIC XapAKTEPUCTUKHU. J(MarpaMma «CIEKTpaldbHBbIM KJIacc —
CBETHUMOCTBY». 3BE3/bl TJIABHOM IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJIsl 3BE3] TJIABHOM MOCIENIOBATENbHOCTH. BHYTpeHHee cTpoeHue



3B€311. COBpEeMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3Boitonnu CoJiHIA 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 Xa006ma. Pazberanue rajakTuk.
Teopus bonpmoro B3peiBa. PenukToBoe n3inydeHue.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HaOnroienusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITbIOTEPHBIX
MPUJIOKEHUHN JJIs1 ONPE/IeNICHUs] TI0JIOXKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/1ust CeBEPHOTO MOJIyIIapUs U SIPKHUE 3BE3/bI.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo0o01maromiee MOBTOPEHUE

Ponr ¢usuku W acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M ATUYECKOU c(pepax nesTeabHOCTH YEJIOBEKa, POJb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAy4YHON KapTUHE MHUPA, pOJib (U3HUUECKON TEOPUHU
B (GOpPMHUpPOBAHUM TIPEACTABICHUNM O (UUYECKOM KapTUHE MHpa, MECTO
(bu3nYECKOl KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MesxknpeaMeTHble CBSI3H

Nzyuyenue kypca ¢uszuku 6a3oBoro ypoBHs B 11 kiacce oCyIecTBIsSETCS C
YYETOM COAEPKATEIbHBIX MEXKIIPEAMETHBIX CBA3C€H C KypCcaMHM MaTE€MAaTHKH,
OMOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C HM3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUA: SIBJIEHWE, HAay4YHBIA (PakT, TuUmoTe3a, (Qu3nyeckas BEIUYHHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJISTMPOBAHNE, MOJIEIb, U3MEpPEHUE.

Mamemamuxa: peumieHHWE CHUCTEMbl YpPAaBHEHUH, TPUTOHOMETPUYECKHUE
(GyYHKIIUU: CUHYC, KOCUHYC, TAaHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl M MX MPOCKIHH HAa OCHU KOOPJWHAT, CIIOKECHHE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYTOJIHLHHUKOB,
OTIpeJIeIICHHE TUIONIAIN TFIOCKUX PUTYp B 00BhEMa Tell.

buonocusn: »nextpuyeckue SBICHUS B KUBOW TMpUpOJE, KoJieOaTelbHbIC
JIBVKECHUS B KUBOM MPUPOIE, ONITUYECKUE SIBJIICHUS B KUBOM MPUPOIE, IEUCTBUE
paualiy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKASI CTPYKTYpa TBEPIBIX
TeJI, MEXaHWU3Mbl O0O0pa30BaHUS KPUCTAUIMYECKOW PEMIETKH, CHEKTPaTbHBINA
aHaJu3.



l'eocpagpua: marHuTHBIE TOJIOCA 3€MJIM, 3aJ€KH MArHUTHBIX PYII,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3eMIICTPACEHUH.

Texnonozcus: JMHUM DJIEKTPOIEpeNady, TIEHEpaTop IMEPEMEHHOIO TOKa,
3JIEKTPOJIBUraTeNlb, WHAYKIIMOHHAS I€4Yb, pajaap, pPaguoNpUEMHUK, TEJIEBU30p,
aHTeHHa, TenepoH, CBU-meub, MpOEKIMOHHBIA amnmapaT, BOJIOKOHHAs OITHKA,
COJTHEeuYHas Oatapesi.



IINIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne yueOHOro mnpeamera «®Du3nMka» Ha YpPOBHE CPEIHEro OOIIEro
oOpazoBaHus (0a30BBIM YPOBEHB) JOIKHO OOECIEUUTh TOCTHKEHUE CIIETYONTHUX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHMS yueOHOro npenmMera «Dusmka» T0KHbI
OTpaxkaTh TOTOBHOCTh M CIOCOOHOCTh OOYYarolIuxcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3ULIUENH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIluM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOUIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMbITA U OMbITA AEATEIBHOCTH B MPOLIECCE peav3aliid OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATENBHON ESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3ULIMKU 00YYaIOIIEeTroCcsl Kak aKTUBHOTO U
OTBETCTBEHHOT'O YWJIEHA POCCUKCKOTO OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX TYMAaHUCTUYECKHX |
JIEMOKPAaTUYECKHUX LIECHHOCTEW;

FOTOBHOCTh BECTH COBMECTHYIO NIESTEIIBHOCTh B MHTEpPECAX TPaxIaHCKOIO
oOILIECTBa, y4aCTBOBATh B CAMOYIPABJICHUH B 00pa30BaTEIbHOM OpraHu3aluy;

YMEHHE B3aUMOJICMICTBOBATH C COLIMAIIbHBIMU UHCTUTYTAMH B COOTBETCTBHH C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTApHON U BOJIOHTEPCKOM AEATEIbHOCTH;

2) IAaTPHMOTHYECKOTO BOCTIMTAHMA:

c(hOpMHUPOBAHHOCTH POCCHICKOM rpaXJaHCKON HUJICHTUYHOCTH,
NaTpuOTU3MA;

[EHHOCTHOE OTHOUIEHHWE K TOCYJIapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCUICKUX YYEHBIX B 00J1acT (PU3UKU U TEXHUKU;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTHUPYACh HAa MOPAJIbHO-HPABCTBEHHbIC HOPMBI U LIEHHOCTH, B TOM YHUCJE B
JESTEIIbHOCTU YYEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOTO OyAYLIEro;

4) 3¢TeTHYECKOT0 BOCIIUTAHMS

ACTETUYECKOE OTHOUIEHHE K MHUPY, BKIIFOYAsA ICTETUKY HAYYHOIO TBOPYECTBA,
npucyiero pu3n4eckon Hayke;



5) TpyA0BOT0 BOCIIUTAHUSI:

UHTEpEC K pa3iu4yHbIM cdepaM MpodhecCHOHATbHON IesSTEIbHOCTH, B TOM
YHCJIe CBA3AHHBIM C (PU3UKOM M TEXHUKOW, yMEHHE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccun U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbl;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 001acTu
(U3UKM HA TPOTSKEHNUN BCEU KU3HH;

6) 3K0JI0rHYecKOro BOCIUTAHNS

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

IUIAHUPOBAHKE U OCYILECTBIICHNE JEHCTBUI B OKPYKAIOLIEH Cpelle HA OCHOBE
3HAHUS LEJIed YCTOMYMBOIO PAa3BUTHSI YEIIOBEUECTBA;

paclIMpeHre OmbITa JCATEIBHOCTH HKOJOTHMYECKOM HANpPaBIECHHOCTH Ha
OCHOBE UMEIOIIMNXCS 3HAaHUH 10 (U3HKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM JEATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
U3ydeHUs  (QU3MKM  OCYHIECTBJIATh  IPOEKTHYI0 U HCCIEIOBATEIbCKYIO
NEATENIbHOCTh UHAUBUIYaIbHO U B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckmne geiicTBUs:
CaMOCTOATENLHO  (QOPMYJIMpPOBAaTH U aKTyaIM3UpOBaTh  MpoOIIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMPENENATh ILENH JeATeIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISIT  3aKOHOMEPHOCTHM M MPOTUBOPEUYUSI B  PaccMaTpUBAEMBbIX
(bU3NYEeCKUX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHAIM3a WMEIOIIUXCS
MaTepUaJIbHBIX U HEMAaTEPUAIIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICSITEILHOCTD, OIICHUBATH COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUIN JEATEIbHOCTH,
KOOPJIMHUPOBaTh W  BBHINIOJHATH PpabOTy B  YCJIOBHUSIX  PEABHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMOICHCTBUS;
pa3BUBATh KPEATHBHOE MBIILIEHUE TPU PEIICHUU KM3HEHHBIX MPOOJIEM.
Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.
BJIAJICTh HAYYHOW TEPMUHOJOTHEH, KIIOYEBBIMU MOHSATUSIMU M METOJaMHU
buznuecKoil HayKu;



BJIa/IETh HaBBIKAMHU Y4eOHO-MCCIIEA0BATEIbCKON U MPOSKTHOW AESITeNbHOCTU
B 005acTH (PU3UKU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHHOMY MOUCKY
METOJIOB peUIeHHs 3ahad (U3MUECKOTO COJEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/IOB [TO3HAHUS,;

BIAJCTh BHUJAMH JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEpIIPEeTalliY, MPeoO0pa3OoBaHUI0 M TPHUMEHEHUI0O B Pa3JUYHBIX Y4eOHBIX
CUTYalLUsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (DU3HUKY;

BBISIBJISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIleHUs, HaXOAUTh apryMEHTHI JIsl JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHUM, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEILICHHUS;

aHAIM3UPOBAaTh TMOJYYCHHBIE B XOJE pEHICHHS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHNE B HOBBIX
YCIIOBUSIX;

CTaBUTb U (HOPMYJIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa30BaTEIbHOU
JESITEIbHOCTH, B TOM YHCJIE TIPU N3YYCHUH (DU3HUKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

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

YMETb UHTEIPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00IacTel;

BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIC TIOAXOAbI M PEIICHNUS;

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

Pabora c nundopmanueii:

BJIa/IETh HaBbIKAMH MOJIy4€HUs MHPOpMAIUU (PU3UUECKOrO COJEpKaHUs U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIIATH IOMCK, aHaJu3,
CHUCTEMAaTH3alMI0 ¥ WHTEPIpEeTani0 WHPOPMAIMK Pa3INYHbIX BHIOB U (POpM
MIPEICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OpMALIHH;

UCIIONIb30BaTh  CpeAcTBa  MH(POPMAIMOHHBIX M KOMMYHHKAI[MOHHBIX
TEXHOJOTHA B PEUICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a7a4 ¢ CcoOMoJieHueM TpeOOBaHUN HSProHOMHMKU, TEXHUKU OE€30MaCHOCTH,
THTHUEHBI, PECYpCOCOEpEKECHHs, TMPaBOBBIX M  OTHYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

CO3/1aBaTh TEKCThl (DPU3MUECKOTO COAEpX aHUs B pas3IMuHbIX (opMaTax ¢
yu€TOM HazHaYeHHsI MTHPOPMAIUH U 1IEJICBOU ayAUTOPHH, BHIOMPAas ONTUMAIBHYIO
dbopMy mpeAcTaBIeHUS U BU3yaTu3alliu.

KoMMyHuKaTHBHBIE YHHBePcaIbHbIe YUeOHbIe JeliCTBUS:
OCYILIECTBIISITH OOIEHNE HA YPOKaxX (PU3UKH U BO BHEYPOUHOM JESITEIbHOCTH;
pacro3HaBaTh MPEANOCHUIKA KOH(UIMKTHBIX CHTyallMd M  CMAT4aTh
KOH(JIUKTBI;



pa3BEPHYTO M JIOTMYHO HM3JIaraTh CBOK TOYKY 3PEHHSI C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M MHIMBUAYaJIbHOU
paboTHI;

BbIOMpaTh TEMATUKY M METOJbl COBMECTHBIX IEHCTBHI C y4€TOM OOLIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KIOro 4jeHa KOJUIEKTHBA,;

OpPUHUMATh LM  COBMECTHOM  J€ATEIbHOCTH, OpPraHU30BBIBATH U
KOOPAMHUPOBATh JEHUCTBUS MO €€ JOCTMIKEHMIO: COCTaBJATh IUIAH JEWCTBUH,
pacnpeneniaTb poid C y4ETOM MHEHMM y4YacTHUKOB, OOCYXJaTh pe3yJIbTaThl
COBMECTHOI paboTHlI;

OLICHMBATh KAayeCTBO CBOEr0 BKJIaJa M KaXJOr0 y4YaCTHHKAa KOMaHIbl B
00U pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

IpemjlaraTb HOBBIE IPOEKTHI, OLICHWBATh WJEH C IMO3ULIHH HOBU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISITh IO3UTUBHOE CTPATETHYECKOE IMOBEACHUE B PA3IUYHBIX
CUTYaLHSIX, TPOSBIISITH TBOPYECTBO U BOOOPAKEHUE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIC ACHCTBHS
Camoopranusauus:

CaMOCTOATENIbHO OCYUIECTBJISATh MMO3HABATENbHYIO NIEATEIHOCTh B 00JacTH
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3a]1aUM;

CaMOCTOATEJIBHO COCTABJIITh IUIAH PEIICHMS] PACUYETHBIX M KayeCTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKOM PabOThI C yUETOM UMEIOILIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUH;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMKH y4eOHOTO MPeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

Jenatb OCO3HAHHBIM BBIOOp, apryMeHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBJICHUIO JPYAHWIMH B 0O0JaCTH
(bu3HKH, TOCTOSHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, SMOIMOHAJIbHBIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISAM;

BJa/JeTh  HAaBbIKAMU  [IO3HABATEJbHOM  pediekcud Kak  OCO3HaHUs
COBEPILIAEMBIX JIEUCTBHM M MBICIUTENBHBIX MPOLECCOB, WX PpE3YyJIbTaTOB U
OCHOBaHMUI;

UCIIOJIb30BaTh MPUEMBI PEQIIEKCUH ISl OLIEHKH CUTYyalluH, BIOOpa BEPHOIO
peLIeHHS;



YMETh OIIEHWBATh PUCKH W CBOCBPEMEHHO MPUHUMATH PEIICHUS IO WX
CHW)KCHHUIO;

NpPUHUMATh MOTHBBI W apTyMEHTBHI APYTHX TIPU aHAMU3E pPe3yIhbTaTOB
JeSTEIIbHOCTH;

NPUHUMATH CeOsI, MOHMMAsi CBOM HEJIOCTATKH M JOCTOMHCTBA,

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
NEeSATEeTLHOCTH;

pHU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIMIUOKH.

B mporecce JOCTHXKEHHS JIMIHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPAMMBI
mo ¢u3MKe IS YPOBHS CpPEIHEro oOIero oOpa3oBaHUs Yy OOYydYarOIIUXCs
COBEPIIICHCTBYETCS AMOITMOHATBHBIN WHTEJUICKT, TIPEAIOIar afoIIHA
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHUsl, BKJIFOYAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE YMOIIMOHATILHOE
COCTOSIHUE, BUJCTh HANPABIECHUS Pa3BUTHUA COOCTBEHHOM SMOIIMOHAILHON CEpHI,
OBITH YBEPEHHBIM B ce0€;

cCaMOpETYyJMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIIOCOOHOCTh AaIanTUPOBAaThCA K
HMOIMOHAJIEHBIM U3MEHEHUSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIIMH, BKIIOYAIOIIEH CTpPEMJICHUE K JOCTIXKCHHUIO 1EIN U
yCcrexy, ONTUMU3M, WHHUIIMATHBHOCTh, YMEHHE JEHCTBOBATh HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATLHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €r0 TMPH OCYIIECTBICHUU OOIUICHUS, CIOCOOHOCTh K
COUYBCTBHIO U COIIEPEIKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITIOUAIOIINX CIIOCOOHOCTH BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

INPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenuss B 10 kiacce mpeameTHblEe pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIIUXCS YMEHU:

JEMOHCTPUPOBATh Ha IMpUMEpax Pojb U MeCcTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KAapTUHBI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKON JESATEIBHOCTH JIIOIEM;

YUUTBHIBaTh TPAHUIBl MPUMEHEHUS W3YYCHHBIX (U3NYECKUX MOJENEH:
MaTepuaibHas TOUKa, MHepIUaIbHas cUcTeMa OTCU€Ta, aDCOMIOTHO TBEPAOE TEIIO,
UJICaJbHbBIN a3, MOACIU CTPOCHUS Ta30B, KUIKOCTEH U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUYECKUI 3aps]l IPU PEIICHUU PU3NIECKUX 3a/1a4;

pacro3HaBath (pu3nUecKue siBIEeHUs (MPOIECChl) U OOBACHATH UX HA OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJIIPHO-KMHETUYECKOW TEOPUM CTPOCHHMS BEILECTBA U



ANEKTPOAMHAMUKHU:  PABHOMEPHOE U PABHOYCKOPEHHOE  MPSMOJUHEWHOE
JBH)KCHUE, CBOOOJHOE TMAaJICHUE TeJ, JBHXKCHUE 10 OKPY>KHOCTHU, WHEPIUS,
B3auMojieiicTBue Ten, auddy3us, OPOYHOBCKOE NBWKCHHE, CTPOSHUE JKUIKOCTEH
U TBEPABIX TEJ, U3MEHEHUE 00bEMA TeJl ITPU HArpEeBaHUM (OXJIAXKICHUH ), TETLIOBOE
paBHOBECHE, WCIIAPECHHE, KOHACHCALMS, IUIABJIEHUE, KPUCTAILIM3AlUs, KUIICHHE,
BJI&YKHOCTb BO3/lyXa, OBBIIICHUE JTABJICHUS ra3a MPU €ro HarpeBaHUM B 3aKPHITOM
COCyJlle, CBSI3b MEXKAY IMapaMeTpaMu COCTOSIHUS Tra3a B  HM30MpPOIEccax,
ANEKTpU3alUs TEJl, B3aUMOJECHCTBHE 3apsI0B;

OMKCHIBATh MEXAHUYECKOE JBIKECHUE, UCIONB3YS (DU3MUYECKUE BEIUUYMHBI:
KOOpAMHATa, NyTh, MNEPEMENIEHUE, CKOPOCTh, YCKOpPEHHE, Macca Teja, CHIa,
UMITYJIbC Te€Jla, KUHETUYECKasi SHEPrusi, MOTEHIHUAIbHAS SHEPIusi, MeXaHUuecKas
paboTa, MeXaHUYECKass MOIINHOCTh;, MPHU ONKHCAaHUU TMPABWIBHO TPAKTOBATH
(bu3MYEeCKUl CMBICT MCIOJIb3yeMbIX BEJIMYMH, WX OO0O3HAYCHHUS U €JIMHUIIBI,
HaXoJUTh (OPMYJIbI, CBA3BIBAIONINE JIAHHYIO (DPU3UYECKYIO BEIUYHHY C JIPYTUMU
BEJIMYMHAMU;

OMUCHIBATh M3YyYCHHBIC TEIUJIOBBIE CBOMCTBA TE€JN M TEIUIOBBIC SIBICHUS,
UCMONB3yd (U3MUYECKUE BEIMYMHBI: JABJICHHE Ta3za, TeMIleparypa, CpeaHss
KUHETUYECKash SHEPrus XaOTUUYECKOTO JBHKEHHUS MOJIEKYJ, CPEAHEKBaApaTUYHAs
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIIOTHI, BHYTPEHHSS JHEprusi, pabora rasa,
KOd(PGUIIMEHT TMOJIE3HOTO JACHUCTBHUS TEIUIOBOTO JBUTATENs; MNpPU OMNHCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUI CMBICH HCHOJb3yeMbIX BEJIMYMH, HX
00O3HAaUeHUsT W EAUHUIIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JaHHYIO
(U3MUECKyIO BEJINYMHY C APYTUMH BEJIUUMHAM;

OMUCHIBATh U3YYEHHBIE AIEKTPUUECKUE CBOKMCTBA BEILIECTBA U SJIEKTPUUECKUE
sBJICHUs (TIPOLIECChI), UCTIONB3YSl (PU3NUYECKUE BEITUUYUHBI: DJICKTPUUYCCKUM 3apsij,
AIEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD TMOJIsI, TOTEHIMAN, PAa3HOCTh MOTEHIMAJIOB,;
Py ONMHWCAHWM TIPABWIBHO TPAKTOBATh (PU3UUECKHN CMBICI HCIOIb3yEMBbIX
BEITMYMH, WX OOO3HAYCHUS] W EIUHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIINE
JTAHHYIO0 (PU3UYECKYIO BEJIMYMHY C IPYTUMU BEJIMUYNHAMU;

aHaJIU3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONb3Yys (PU3MUECKUe
3aKOHBI U MPUHIIMIBL 3aKOH BecemupHoro TsaroteHus, |, Il u Il 3akonsr HetoToHa,
3aKOH COXpAHEHUSI MEXaHMYECKOW DSHEpPruu, 3aKOH COXPAHEHUS MMITYJIbCa,
NPUHLNN CYNEPHO3ULIUA CHJ, TPUHIUI PABHONPABUS HHEPLIHAIBHBIX CHCTEM
OTCU€Ta, MOJICKYJIPHO-KMHETUYECKYIO TEOPHUI0 CTPOCHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBS3b CpPEHEH KMHETUYECKOM DHEPTUU TEIUIOBOTO JIBUKEHUS MOJIEKYJ C
abCOJTIIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
AIEKTPUYECKOro 3apsifa, 3akoH KyloHa, mpw >TOM pasidyarh CJIOBECHYIO
(bOpMYITMPOBKY 3aKOHA, €T0 MAaTEMAaTUYECKOE BBIPAKEHUE W YCIOBHUS (TPAHMIIBI,
00J1aCTH) TPUMEHUMOCTH;



OOBSCHATh OCHOBHBIC TIPUHIMIBI JCHCTBUS MAIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3iuyarTh yCJIOBHsS HX O€30MACHOIO MCIOJIb30BaHUS B
MMOBCEHEBHOM JKHU3HMU;

BBITIOJIHATh OKCIIEPUMEHTHI 110 HCCIIEIOBAHUIO (DU3UYECKUX SIBIICHUUA W
MPOLIECCOB C HCIIOJIb30BAHUEM IMPSIMBIX U KOCBEHHBIX W3MEPEHUH, TPHU 3TOM
dbopMmyupoBaTh MpoOJieMy/3amady H TUIIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIOKEHHOTO OOOpYIOBaHUs, MPOBOJIUTH OMNBIT H
bopMyIMpOBaTH BHIBO/IBI,

OCYUIECTBIISAThH MPAMbIE M KOCBEHHBIE M3MEPEHUS (PU3NYECKUX BEITUYHH, MTPU
TOM BBIOMpaTh ONTHUMAJIBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

UCCIIEIOBATh  3aBUCUMOCTH  MEXJy  (U3MYECKUMHU  BEIMYUMHAMU  C
WCIIOJIb30BAaHUEM TMPSMBIX M3MEPEHHH, MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
buKcUpoBaTh pe3yibTaThl MOTYYECHHOW 3aBUCUMOCTH (DU3UYECKUX BEIMYHUH B
BU/JIE TAOJIUILI U TPa(pUKOB, A€JIaTh BEIBOABI IO pe3yJIbTaTaM MCCIIEI0BaHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEIACHUU UCCIEAOBAHUN B
paMKax ydeOHOTO »HKCIIEPUMEHTa, Yy4eOHO-HCCIENOBATENBCKOM U MPOEKTHOU
NESATEILHOCTH C HMCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPOUCTB U JTaOOPATOPHOTO
000opy10BaHUS;

pemiaTh pacu€THble 3aJa4d C SIBHO 3aJaHHON (DUM3MYECKOW MOJEINbIO,
UCIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M IIPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a/lauu
BBIOMpATh (PU3UYECKYIO MOJEIb, BBIACHITh (PU3NUECKUE BEIMYUHBI U (hOPMYIIHI,
HEOoOXoauMbIe NJisi €€ PEeIIeHUs, TPOBOAUTh PACUYEThl M OIICHUBATH PEaJTbHOCTh
MOJIYYeHHOTO 3HAYCHUS (PU3UYECKON BEJIMYNHBI,

pelaTh KaueCTBEHHBIEC 3a/1a4M: BHICTPAUBATh JOTUUECKU HEMPOTUBOPEUUBYIO
LEMOYKY PACCYXICHUN C OMOpOM Ha M3YyYEHHBIE 3aKOHBbI, 3aKOHOMEPHOCTH U
(bu3nYeCcKue ABIICHUS,

UCIIOJIb30BaTh ~ MPU  PEIMICHHH  y4eOHBIX  3a7ady  COBPEMEHHBIC
WH(POpPMAITMOHHBIE TEXHOJIOTHH JIJIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIIUN
U TIPEICTABJICHUS YYEOHOW U HAay4YHO-TIONMYJIAPHON MHGOPMALIMH, TOTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHYECKH aHATM3UPOBATH MOJydaeMyt0 HHPOpMAITHUIO;

MPUBOIUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHE TMPOIECCOB OKPYXKAIOIMIETO MHUpPA, B Pa3BUTUE
TEXHUKH U TEXHOJIOTH;

HCIIOJI30BaTh TEOPETUUECKUE 3HAHUS MO (U3MKE B MOBCEIHEBHOW >KU3HU
JUTst o0ecrieueHus: 6€30MacHOCTH MpU OOpaIleHu! ¢ TPUOOpaMU U TEXHHUYECKUMU
yCTPOMCTBaMH, JJIsl COXPAaHEHUS 3I0pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHUECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;



paboTaTh B TIpYINNE C BBINIOJHEHUEM PA3JIMUYHBIX COIMAIBHBIX pOJIEH,
IUTAHUPOBaTh pPabOTy TPYNIBL, PAMOHAIBHO paCHpelessaTh OO0S3aHHOCTH U
IUIAHUPOBATH JIESITEIIBHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJIEKBATHO OLICHHBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHHE pacCMaTpUBAEMOM IPOOIIEMBI.

K konny oOyuenus B 11 kiacce mnpeameTHbIe pe3ysibTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YJAIOIINXCS YMEHU:

JIEMOHCTPUPOBATh Ha MPUMEpPAX pOJib U MeCTO (U3UKH B (HOPMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KApTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKUA M
TE€XHOJIOTUW, B MPAKTUYECKOW NEITENBHOCTH JIOAEH, LEIOCTHOCTh U EIUHCTBO
(bu3nYecKoi KapTUHBI MUDA;

VUYUTBHIBATh TPAHUIBI TPUMEHEHHUS M3YUYCHHBIX (DU3UYECKUX MOJCICH:
TOYEYHBIN JEKTPUUECKUM 3apsl, JIyd CBETa, TOUCYHBIM UCTOYHHK CBETA, SACpPHAs
MOJIeJIb aTOMa, HYKJIOHHAas MOJENIb aTOMHOTO sipa MpH PEHIeHUH (PU3NIECKUX
3a/1ay;

pacno3HaBath (GU3UYECKUE SIBIICHUS (TIPOLIECCHI) U OOBSICHITH UX HA OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (PUBHMKU: DJIEKTPUYECKAs TPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEUCTBUS TOKA, B3aUMOJECHCTBUE
MAarHuTOB, JJICKTPOMAarHuTHAas WHAYKUHWS, JACHCTBHE MAarHUTHOTO TIOJISI Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsll, AJEKTPOMATrHUTHBIE KOJeOaHUS U
BOJIHBI, TNPSIMOJIMHEWHOE PACIPOCTPAHEHHE CBETA, OTPAXKEHHE, MPEIOMIICHUE,
uHTeppepeHus, audpakuus W MOJAIpU3alUs CBETa, JUCIEpPCUsi CBETa,
dboTtoanekTpudeckuii 3pdext (poTodrddekT), CBETOBOC HaBICHNES, BOSHUKHOBECHUE
JUHEWYAaTOro CHEKTpa aToMa BOJOpPOJA, €CTECTBEHHAass W HCKYCCTBEHHas

PaguO0aKTUBHOCTB;
ONMKCHIBATh W3YUYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOJAMMOCTb  pa3JIMYHBIX  Ccped) W

AJIEKTPOMAarHUTHBIE SIBIECHUA (MPOLIECCHI), MUCMONb3Ys (U3HUECKUE BEIUYUHBL:
DIIEKTPUYECKUN 3apsill, CWJIa TOKA, JIEKTPUYECKOE HAIPSIKEHUE, DIEKTPUUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIAs Cuiia, paboTa TOKa,
WHIYKLIUS MarHUTHOTO MoJs, cuia Awmmepa, cuna JlopeHna, MHIyKTHBHOCTH
KATYIIKW, JSHEPrus AJIEKTPUYECKOTO M MATHUTHOTO TMOJIEH, MEPUOJI M YacToTa
KojeOaHUN B KoJeOAaTeTbHOM KOHTYpe, 3apsl W cuja ToKa B IIpolecce
TFAPMOHMYECKUX DJIEKTPOMAarHUTHBIX KoJeOaHud, (OKYCHOE pacCTOsHUE U
ONTHUYECKAs] CUJIa JIMH3bI, NMPU ONUCAHUM TPABUIBHO TPAKTOBATh (PU3UYECKUMA
CMBIC]I HCIOJB3YEMBIX BEJIIMYMH, MX OO0O3HAUeHUs M EAMHMIIbI, YKa3bIBaTh
(bopMyIbl, CBS3BIBAIOIIME JIaHHYIO (DU3MYECKYI0 BEIMYMHY C JIPYTHUMH
BEJINYNHAMM;

ONMCBHIBATh H3YyYECHHBIE KBAHTOBBIE SIBICHUS M IPOLECCHI, HCIIOIb3YS
bu3nueckue BEIMYMHBI: CKOPOCTb A3JEKTPOMArHUTHBIX BOJIH, IJMHA BOJHBI U



4acTOTa CBETA, SHEPTHs U UMITYJILC (POTOHA, MEPUOJ TIOTypaciiaia, SHEPTHs CBsI3U
aTOMHBIX SI7IEp, TPU ONMUCAHWUU TPABUIBLHO TPAKTOBATh (HU3UYECKUH CMBICIT
UCIIOJB3YEMbIX BEIIMYUH, UX OO0O3HAYCHUS M €IUHMIIBI, YKa3bIBaTh (HDOPMYIIbI,
CBS3BIBAIOLIME JIAHHYI0 (PU3MUECKYI0 BEJIMYUHY C JPYTUMH BEJIWYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBL

aHATM3UPOBATh (PU3UUYECKHE MPOIECChI U SBICHUS, UCIOJIB3Yys (PU3HUECKHEC
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATENIHLHOTO U MapasieibHOTO
COEIMHEHUs MPOBOJHUKOB, 3aKOH J[xoyns—JIeHla, 3aKOH 3IEKTPOMAarHUTHOU
WHIYKIWH, 3aKOH MPSMOJUHEWHOTO PAaCIPOCTPAHEHUSI CBETA, 3aKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE OWHIITEHa Mg pororddexra,
3aKOH COXPAHEHHUsI DHEPrUH, 3aKOH COXPAHCHUS HMMITYJIbCa, 3aKOH COXPaHCHUS
AIEKTPUYECKOTO 3apsifa, 3aKOH COXPAHEHUS] MAacCOBOTO YHMCIa, MOCTynaTel bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpy 3TOM pasiinyaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHa, €ro MaTEeMaTHYEeCKOE BBIPAXKEHHWE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MPUMEHUMOCTH;

ONPEAEIATh HAMPABJICHUE BEKTOPA UHAYKIIMM MAarHUTHOTO MOJIS POBOTHUKA
C TOKOM, cuiibl AMmnepa u cuiibl JlopeHua;

CTPOUTh U OIHMCHIBATh H300paKEHHE, CO3/IaBAEMOE IUIOCKHM 3EpKajioM,
TOHKOM JIMH30M;

BBITIOTHATh HOKCIEPUMEHTHI M0 MCCIIEAOBaHUI0 (DU3NUYECKUX SBJICHUU W
MPOLIECCOB C HCIOJIb30BAHUEM IMPSAMBIX M KOCBEHHBIX W3MEPEHUI: TPU 3TOM
dbopmynupoBath IpobiieMy/3amady HM = THIOTE3y y4eOHOro DKCICPHMEHTA,
coOMpaTh YCTAaHOBKY W3 TMPEUIOKEHHOTO O0OPYIOBaHUS, MPOBOJIUTH OMBIT H
(bopMyIMpOBaTh BHIBOIBI,

OCYIIECTBJISITH MPSIMbIE M KOCBEHHBIC M3MEPEHUsT (DU3NUECKUX BEJIUYUH, MPU
ATOM BBIOMpaTh ONTUMAJBHBIA CIIOCOO M3MEPEHHS U UCIIOIb30BaTh WU3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

HCCJIENOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C HCIOJb30BaHUEM
NpSIMBIX WU3MEPEHUM: MPU ITOM KOHCTPYHUPOBATH YCTaHOBKY, (DUKCHUPOBATH
pe3yJbTaThl MOJYYEHHON 3aBUCHUMOCTH (PU3UUECKUX BEJIIMYUH B BHUJE TAOJUIl U
rpaduKoOB, JI€JIaTh BBIBOJIBI 10 PE3yJIbTaTaM UCCIICIOBAHMUS;

COOJI0IaTh MpaBwiia 0€30MacHOT0 TPyJa MPHU MPOBEIACHUU HUCCIEIOBAaHUN B
paMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIENOBATEIHCKON U TPOCKTHOU
JIEATEIIBHOCTH C HUCIIOJIb30BaHUEM HM3MEPUTEIIbHBIX YCTPOUCTB M J1aOOPATOPHOTO
0o00opy10BaHUS;

pemarh pacu€THBIC 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJEINbIO,
UCIIOJNTB3YsI (PU3UYECKUE 3aKOHBI M TIPUHIIAITHI, HA OCHOBE aHaJN3a YCJIOBHS 3a/1auu
BEIOWPATh (PU3UYECKYI0 MOJECINb, BBIACHITh (PU3NMUECKHE BEIMYMHBI U (POPMYIIHI,



HEOOXOUMbIe NIl €€ pEIIeHHUs, MPOBOJUTH PAcu€Thl M OLICHUBATh PEATbHOCTDH
MOJy4YE€HHOTO 3HaUeHUs (PU3NUECKOIN BEININHBI;

peliaTh KaueCTBEHHBIC 33/1a4: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
[EMOYKY pacCyXIEHHI C ONOpoil Ha HM3y4YCHHbIE 3aKOHBI, 3aKOHOMEPHOCTH HU
¢u3nveckue SBICHNUS;

UCIIONB30BaTh  MPH  pPEIIEHWH  y4eOHBIX  3aJa4  COBpPEMEHHBIC
UHGOPMAIIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUU
U TIpe/ICTaBJICHUsl y4eOHOM W Hay4YHO-TIONYJISIpHONW WH(OpPMAIUHY, TTOTYYeHHONW U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUUECKH aHAJIM3UPOBATH MOIy4aeMyI0 HH(OpPMAIIHIO;

OOBSICHATH MPUHLUIBI JEHCTBUA MAaIIMH, NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA UX O€30MaCHOTO MCMOJIh30BAaHUS B MOBCEIHEBHOU
KU3HU;

IPUBOJUTH PUMEPHI BKJIaJJa POCCUNCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKd, B OOBSICHEHHE NPOLECCOB OKPYKAIOIIEr0 MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHII;

UCIIONb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3WKE B MOBCEAHEBHOW >KU3HU
JUIsl o0ecrieyeHus: 0€30MacCHOCTH MpU OOpaIlllEeHUH ¢ MPUOOpaMU U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pOBbS U COOJIIOJIEHUS HOPM SKOJIOTHMUECKOIO
IIOBEJICHUS B OKPY’KaIOLIEH cpene;

paboTaTh B Tpynme C BBHINOJHEHHEM pAa3jHYHBIX COLHUAIBHBIX POJIEH,
IUTAHUPOBAaTh pPabOTy TPYNNbl, PANMOHAIBHO pACHpPEeisTh OOSI3aHHOCTH U
IUIAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYalUsIX, aJ€KBAaTHO OLIEHUBATh
BKJIAJ] KQXKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIIEHUE PacCMaTpUBaeMON IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne i/ P Kourposbubie IIpakTHyeckue (1ubp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchbl
Paznen 1. DU3UKA U METO/JIbI HAYUYHOI'O ITIO3HAHUS
bu6mmoreka [IOK
1.1 ®u3rKa U METO/Ibl HAYYHOTO MMO3HAHUS 2 httos://m.edsoo.ru/7fALbF72
Hroro no pasneny 2
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunemarika > https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
22 Hlunamika ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMO/JINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnoreka [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bubmuorexa [JOK
3.2 OCHOBEI TEPMOAHHAMHKIL 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuorexa [IOK

da3oBbIe Mepexoabl

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

Hroro no pazneny

Paznen 4. 9JIEKTPOJAUHAMUKA

24

bubmuoreka [JOK
41 MeKTpoCTatiia 10 https://m.eds00.ru/7f41bf72
[TocTostHHBIN neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 12
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68



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

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. JIEKTPOJAUHAMUKA
11 MarunuTtHoe nojie. DJIeKTpOMarHuTHas 11 1 3 bubnuorexa [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Htoro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbI
51 MexaHn4eckue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KoJIeOaHusI https://m.edsoo.ru/7f41c97c
59 MexaHU4YeCcKHUe U DJIEKTPOMArHUTHBIE 5 1 bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bu6mmorexa [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

OCHOBBI CIENUATTBHON TEOPUH bubnuorexa [JOK
3.1 4 1
OTHOCHUTEIbHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 4
Paznen 4. KBAHTOBASI ®U3UKA
bu6nmoreka [JOK
4.1 i
IICMEHTEI KBAHTOBOH ONTHKH 6 https://m.edsoo.ru/7f41c97c
4.2 Ctpoenue aToma 4 bubnnorexa [JOK
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4.3 ATOMHOE SApO

Uroro no pazgeny

15

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

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

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPO®PU3UKU

51 DJIEMEHTHI aCTPOHOMUU U aCTPOPHU3NKH 7 ngj;ﬁf;igroulé £41097¢
Hroro no pasneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 O6o0maro1iee NTOBTOPEHHE 4 E;ISSH;I;T:;(;KL)ROU/I? £41097¢
Hroro no pasneny 4
PesepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Ne KosunyecTBo 4acoB JIeKTPOHHBbIE U(PPOBHIE
n/ Tema ypoka B Konrpoabnbsie IIpakTuueckue o0pa3oBaTe/ibHbIE
cero
I padoThbI padoThbI pecypcbl
1 ®usuka — Hayka o npupoze. Hayunsie meToasl 1 bubnnoreka [HOK
MMO3HAHUS OKPYKAOIIEr0o MUpa https://m.edsoo.ru/ff0c32e2
Ponb 1 MecTo husuku B popMuUpoBaHUU
2 COBPEMEHHOMN HAY4YHOU KapTUHBI MUPA, B 1 bubmorexa HOK
p . i P Up ’ https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JEATEIbHOCTH JIIOIeH
Mexanunueckoe aBuxeHue. OTHOCUTENBHOCTh
3 MexaHunyeckoro asukeHus. [lepemenienue 1 bubmmorexa LOK
A - epeMent ’ https://m.edso0.ru/ff0c3508
CKOPOCTb, YCKOPEHHUE
4 PaBHOMEpHOE IPSIMOJIMHEWHOE JBUKEHUE 1 bubmmorexa [OK
P P A https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE NPSIMOIMHENHOE IBUKEHUE 1 bubmmorexa [JOK
YCROP P A https://m.edsoo.ru/ff0c372e
6 CBoboaHoe najzieHne. Y cKkopeHrue cBOOOIHOTO 1 bubnuotexa [JOK
naJicHus https://m.edsoo.ru/ff0c39cc
7 KpuBonuneiinoe npuxenue. [[prmxenue 1 bu6mmoreka [IOK
MaTepHalbHOU TOYKHU 10 OKPYKHOCTH https://m.edsoo.ru/ffOc3ada
[Tpunnun oTHOCHTENBHOCTH [ anmuest.
8 Mueprmanbubie cucteMbl oTcueTa. I1epBrIil 3aK0H 1 bubmnorexa [IOK
P P https://m.edsoo.ru/ffOc3be8
Hprorona
9 Macca Tena. Cuna. [IpuHuun cynepno3uuuu cui. 1 bubnmoreka [JOK
Bropoii 3akoH HproTOHA 17151 MaTEpUAIbHONW TOYKU https://m.edsoo.ru/ffOc3be8
10 Tpernii 3akoH Hpr0TOHA U151 MaTEpUAIBHBIX TOYEK 1 bubnnorexka [JOK



https://m.edsoo.ru/ff0c32e2
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https://m.edsoo.ru/ffOc3be8

3aKoH BCEMUPHOTO TAroreHus. Cumia TKECTH. bubmmoreka [IOK
11
[TepBast kocMuyeckasi CKOpOCTb https://m.edsoo.ru/ff0c3d00
bubmuorexa [JOK
12 Cuna octu. 3akoH ['yka. Bec Tena
yHpyr YK https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koapduuuent tpenuns. Cuna
13 COIIPOTHBIICHUS MPH JBMKEHUU TEJa B )KUIKOCTH bubmmorexa LIOK
P P https://m.eds00.ru/ffOC376
WIIH Ta3e
[TocTynaTensHOE M BpaIIaTEIbHOE ABIKEHUE
14 abcomoTHO TBEpAOTO Tena. MomeHT cuibl. [1neyo bubmmorexa LIOK
p L ) https://m.edsoo.ru/ff0c41a6
CHJIBL. Y CTIOBHSI PaBHOBECHS TBEPIOTO Tela
Hmnynbe MaTepuanbHONW TOUKHU, CUCTEMBI
15 MaTepHalbHbIX TOueK. MIMIynbc cusbl. 3aKoH bubmmorexa LIOK
P ' 7 ] https://m.edsoo.ru/ff0c43d6
COXpaHEeHHS UMITYJbca. PeakTuBHOE TBMKEHUE
PaboTa u MmoutHOCTh cuitbl. KuneTnueckas sHeprus
16 MaTepuaabHOW TOUKH. Teopema 00 U3MEHEHUN bubnuorexa LIOK
p N ’ p https://m.edsoo.ru/ff0c4502
KUHETHUYECKOW SHEPTUU
[TorenumaneHas sHeprus. [loTeHnnanpHas sHEprus
17 yIpyro Ae(opMHUpOBaHHON MPYKUHBIL. bubnnoreka [JOK
[TorennuanbHast SHEprUs Tesa BOIU3U MOBEPXHOCTH https://m.edsoo.ru/ff0c461a
3emin
[ToreHnmansHble ¥ HEMOTEHIMATBHBIE CHITBL. CBSI3b
18 paboThl HEMOTEHIIMATIBHBIX CUJI C U3MEHEHHEM bubnnoreka [JOK
MEXaHWYECKON PHEPTUU CUCTEMBI TeJl. 3aKOH https://m.edsoo.ru/ff0c478c
COXpaHEHMs MEXaHUYECKOM SHeprun
19 JlabopaTtopHas pabota Nel «/3yuenne qBMKEeHUS https://resh.edu.ru/subject/lesso
TeJa MO OKPYKHOCTH n/3711/main/47126/
20 Konrtponsnas padora Nel no teme «KuHemaruka. bubnuorexa [IOK



https://m.edsoo.ru/ff0c3be8
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JluHamuka. 3aKOHbI COXPAHEHUS B MEXaHUKE

https://m.edsoo.ru/ff0c4b74

OCHOBHBIE TTOJIOKCHHS MOJICKYJISApHO-

21 KUHETUYECKON TeOpUu. BpOyHOBCKOE IBUKEHUE bubmmorexa [TOK
PHH- POy A ' https://m.edsoo.ru/ffOc4dc2
Huddysus
XapakTep ABUKCHUS U B3aUMOJICHCTBUS YaCTHI] )
22 BemecTBa. Mojienu CTpOCHUS ra30B, KUJIKOCTEH U e
tectsa. Mot P » HCHA n/3731/main/47862/
TBEPABIX TEJ
93 Macca monekyin. KonuuecTBo BeiecTsa. https://resh.edu.ru/subject/lesso
[TocTostnHas ABoraapo n/4722/conspect/47799/
24 TennoBoe paBHOBecue. Temneparypa u eé https://resh.edu.ru/subject/lesso
n3mepenue. [llkana temneparyp Llenscus n/5898/conspect/15461/
o5 Wneanbhsiii raz B MKT. OcHOBHOE ypaBHEHHE bu6mmoreka [IOK
MKT https://m.edsoo.ru/ffOc4fde
AbcouoTHas TeMnepaTypa Kak Mepa CpeaHen
26 KMHETUYECKON YHEPTUU ABUKEHUS MOJIEKYJT bubmmorexa [OK
primt A . Y https://m.edsoo.ru/ff0c511e
VYpaBuenue MenneneeBa-Knanelipona
97 Saxon JlanbToHa. [a30BEE 3AKOHEI https://resh.edu.ru/subject/lesso
© OHa. 1 430BpIC 3AK0 n/6292/conspect/
https://ypok.pd/library/opitnaya
JlaGopatopnas pabora Ne2 «DKkcriepuMeHTaIbHas .
28 Ceitoll proverka zakona_gejlyussaka
npoBepka 3akoHa [ eii-JIroccaka» 154524 htm
29 N3omporieccel B naeanbHOM Ta3e U UX rpadudeckoe bubnmoreka [JOK
MpPEICTaBICHUE https://m.edsoo.ru/ff0c570e
BuyTpeHnHsisa sHeprus TepMOAMHAMUYECKON
30 CHCTEMBI U c1tocoObl €€ n3meHenus. Konuuecto bubnuoreka [IOK
TEIUIOTHI U paboTa. BHyTpeHHss sHeprus https://m.edso0.ru/ff0c5952
OJIHOATOMHOTO HUJICAIbHOT'O Ta3a
31 Buasl Tenonepenaun bu6nmoreka [JOK
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VY nenbHag TEIIOEMKOCTE BellecTBa. KoanuecTBo

https://m.edsoo.ru/ff0c5c36

32 TEIUIOTHI MPH Terionepenaye. AauadbaTHbIi bubmmorexa LIOK
p PEAATC. AL https://m.edsoo.ru/ff0c5c36
porecc
33 IIepBbIil 3aKOH TEPMOAVHAMUKHU U €r0 IPUMEHECHHE bu6nuoreka [IOK
K M30IpoLeccam https://m.edsoo.ru/ff0c5efc
34 HeobOparumocTs nporieccos B mpupoze. Bropoit bubnuorexa [JOK
3aKOH TE€PMOJIMHAMUKHI https://m.edsoo.ru/ff0c6230
. . bubmuorexa [JOK
35 IT KIT
punimn nericteus U KI1J[ TerioBoit MammHel httos://m.edsoo.ru/f0c600a
https://resh.edu.ru/subject/lesso
36 Hweor Kapuo  ero KI1 n/3763/conspect/160221/
https://videouroki.net/razrabotk
i/ekologicheskie-problemy-
37 DKooTHYeCcKHue MPOOIEMbI TEIIOIHEPTETHKH .
sovremennoy-energetiki-
razrabotka-i-prezentatsiya.html
O6o0maromuii ypok «MonekynspHas pusuka. bubnmnoreka [JOK
38
OCHOBBI TEPMOJIMHAMUKI https://m.edsoo.ru/ff0c6938
39 KontponsHas padota Ne2 o teme «MosekynspHast bubnuoreka [IOK
¢u3uka. OCHOBBI TEPMOJMHAMUKI https://m.edsoo.ru/ff0c6a50
40 [TapooOpazoBanue u konaeHcauus. Mcnapenue u bubnnoreka [JOK
KUIIEHHE https://m.edsoo.ru/ff0c63b6
41 AOGCOIIOTHAs! ¥ OTHOCUTEIbHAS BIAKHOCTh bubnmoreka [JOK
Bo3ayxa. HacelmenHslil map https://m.edsoo.ru/ff0c64d8
Tsépnoe teno. Kpucrammueckue u amopdHbie
42 Tena. AHU30TPONUS CBOMCTB KPUCTAIIOB. JKuakue bubmmorexa [JOK
' P P F AR https://m.edso0.ru/ff0c65f0
kpuctauibl. COBpeMEHHbBIE MaTEPHAITBI
43 [InaBneHue u KpucTauU3anus. Y AelbHas TEIIoTa bubmmorexa [JOK

https://m.edsoo.ru/ff0c6708
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raBnenus. CyOnumarnus

44 YpaBHEHHE TEIIOBOTO OanaHca bubmmorexa [TOK
P https://m.eds00.ru/ff0c6820

45 DnekTpuzanus Tei. DIeKTpuueckuit 3aps. /Isa bubnnoreka [HOK
BHUJIA DJIEKTPUUYECKUX 3apsAI0B https://m.edsoo.ru/ffOc6bcc

46 [IpoBOHUKH, TUAIEKTPUKHU U MTOTYIIPOBOIHUKH. bubmuorexa [JOK
3aKOH COXpaHEHHMS AJIEKTPUUECKOTO 3apsiaa https://m.edsoo.ru/ffOc6bcc

47 B3aumopeiictBue 3apsanoB. 3akon Kynona. bubnuotexa [JOK
To4deuHblid TEKTPUIYECKUI 3apsi]l https://m.edsoo.ru/ff0c6ce4
HanpsixénnocTs anektpuyueckoro nois. Ipunmnun

48 CYIIEPIIO3UIIMHU JICKTPUUECCKUX ToeH. JInauu bubmorexa HOK

YHEpTO: P ' https://m.edso0.ru/ff0c6df2
HaIpsHKEHHOCTH

49 PaboTa crit 371eKTpoCcTaTHUeCcKOoro moJisl. bubnnoreka [JOK
ITorennuan. PasHOCTb TIOTEHIINAIOB https://m.edsoo.ru/ffOc6f00
[TpoBOAHMKY U TUIIEKTPUKH B

50 3J'IpeKT OCTaTHYECKOM noljie Husnextpuueckas bubmorexa HOK

P ' P https://m.edsoo.ru/ff0c7018
MIPOHUIIAEMOCTh
OnexTpoémkocTsb. KonneHcarop. D1eKTpoeMKOCTh
51 IUIOCKOTO KOHJIEHCATOPA. DHEPTHS 3apsKEHHOT'O bubmaorexa [JOK
pa. P p https://m.edsoo.ru/ff0c7126
KOHJIEHCATOopA.
Jlaboparopnas padota Ne3 "M3mepenue https://resh.edu.ru/subject/lesso

52 " i
3IEKTPOEMKOCTH KOHAEeHcaropa' n/3753/main/48781/
[IpuHuuMn neicTBUs U IPUMEHEHHUE KOHJIEHCATOPOB,

53 KOIIMPOBAJIBHOTO ammapara, CTpyiHOro IpuHTepa. https://resh.edu.ru/subject/lesso
DneKTpocTaTU4ecKas 3allnuTa. 3a3eMIIeHue n/3753/conspect/48776/
ANEKTPONpUOOpPOB
KontponbHas padota Ne3 "DiekTpocraTrka.

54 p p P https://m.edsoo.ru/ffOc8a8a

[TocTOAHHBIN 2JIEKTPUYECKHU TOK. TOKH B
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pasauyHbIX cpenax”

BHGKTpI/I‘ICCKI/Iﬁ TOK, YCJIOBHUS €I'0 CYIICCTBOBAHU .

https://resh.edu.ru/subject/lesso

55 [Tocrosinnblii Tok. Cuna Toka. Hanpsixenue.
n/5901/conspect/
Conpotusnenue. 3akoH Oma 17151 yyacTka Lenu
[TocnenoBarensHOE, MapauIeIbHOE, CMEIIAHHOE

56 COeIMHEHHE MPOBOAHUKOB. JlabopaTopHas pabora 05 bubmuorexa [JOK
No4 «3yueHne cMeaHHoro COeIMHEHUS ' https://m.edsoo.ru/ffOc74f0
PE3UCTOPOB»

57 PaGoTta u MOLTHOCTH AIIEKTPUUECKOTO TOKA. 3aKOH bubnuorexa [JOK
Jxoyns-Jlenna https://m.edsoo.ru/ff0c7838
3axon OMa 11 TOJIHOM (3aMKHYTO)
aeKTpudeckon nenu. Koporkoe 3aMblkanue. Bu6 10K

nonIMoTeKa

58 Jlaboparopnast pabora Ne5 «M3mepenune 3/C 0.5

patopHaip P A https://m.edsoo.ru/ff0c7ae0
HMCTOYHUKA TOKA U €0 BHYTPEHHETO
CONPOTHUBIICHUS
DNeKTpOHHAas TPOBOIUMOCTE TBEPABIX METAIIOB. .
59 3aBI/ICI/II)MOCTI) C(fl'[ ofMBJIeHH;I MeEaJmOB oT https:/fresh.edu.rufsubject/lesso
p n/3775/conspect/107856/
Temrneparypbl. CBEpXIIPOBOJIMMOCTh

60 DneKkTpuYecKuii TOK B Bakyyme. CBolCTBa https://resh.edu.ru/subject/lesso
JJIEKTPOHHBIX IIyYKOB n/3787/conspect/
[TonynpoBoIHUKH, UX COOCTBEHHAs U IPUMECHAs

61 npoBoaMMOCTh. CBOMCTBA p—N-Tiepexoaa bubmmorexa [IOK

P ' P ' https://m.edsoo.ru/ff0c84ae
[TonynpoBOIHUKOBEIE TPUOOPHI
DNEeKTPUUECKUN TOK B paCTBOPAX M pacrijiaBax
62 3IEKTPOJIUTOB. DIEKTPOIUTUYECKAS] TUCCOLIAALINS bubmmorexa [OK
p ’ p ' https://m.edsoo.ru/ff0c82ba
OnexTponan3
63 DnexTpuueckuid Tok B razax. CaMoCTOSTENbHbIN 1 bubnnorexka [JOK

HECAMOCTOSITENbHBIN pa3psia. Moiuus. [1na3zma

https://m.edsoo.ru/ff0c84ae
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DneKkTpudecKue mpudopsl U YCTPOMCTBA U UX

bubmuoreka [JOK

64 npakTHueckoe nmpumeHnenue. [IpaBuia TeXHUKH 1 https://m.edsoo.ru/ffc86fc
0€301acHOCTH
. bubnmoreka [JOK
65 O6o06maromuil ypok «IeKTPOIHHAMUKA 1 https://m.edsoo.ru/ff0c88be
66 KonrtponsHas padora Ne4 o reme 1 bubmmoreka [IOK
"DnexkTpoauHaMuka" https://m.edsoo.ru/ff0c8c56
O6o6matromuii ypok no temam 10 knacca. Pemenue bu6mmoreka [IOK
67 1
rpaduyecKux 3a1a4. https://m.edsoo.ru/ffOc8f6c
68 O6o06maromuit ypok o temam 10 kiacca. Pemenue 1 https://urok.1sept.ru/articles/56
3a71a4 ¢ TAOJIMYHBIMU TAHHBIMHU. 9958
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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11 KJIACC

KoanyecTBo 4acoB

JIeKTPOHHBbIE HU(POBHIE

Ne
w/n Tema ypoka B Konrpoabusie IIpakruyeckme  00pa3oBaTejbHbIE
cero
padoTbI padoTbI pecypcnl
IlocTosIHHBIE MArHUTHI U UX B3aUMOJIEUCTBUE.
1 MarnutHoe 1ojie. BekTop MaroHuTHOM UH 15051 1 bubmorexa HOK
» P AYIHIH. https://m.edso0.ru/ff0c9778

JIuHMKM MarHUTHON MHAYKITUN

5 MarauTHO€ 10Jie MPOBOJHUKA C TOKOM. OTIBIT 1 bu6nmorexa LIOK
Opcrena. BzaumopaeiicTBue mpoBOJHUKOB C TOKOM https://m.edsoo.ru/ff0c98fe

3 JlaboparopHas pabota Nel «/3yueHne MarHuTHOTO 1 1 bubmmorexa [JOK
TOJISI KATYILIKH C TOKOM) https://m.edsoo.ru/ff0c98fe
JlelicTBME MarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM.

4 Cuna Amniepa. Jlaboparopnasi padora Ne2 1 1 bubmmoreka [JOK
«HccnenoBanne NeMCTBHUSA TOCTOSHHOTO MarHuTa Ha https://m.edsoo.ru/ff0c9acO
pPaMKy ¢ TOKOM»

JlelicTBME MarHUTHOTO TOJISI HA JBHKYLIYIOCS
5 3apspkeHHyro yactuny. Cuita Jlopeniia. Pabota cuibl 1 bubmorexa [JOK
p yo - peHIIA. https://m.edsoo.ru/ff0c9df4
Jlopenua
DJeKTpOMarHuTHas HHAYKIHA. IIoTOK BekTopa i
6 MaFHI/II;HOP'I - - 9y JC . 3aK§H 1 https://resh.edu.ru/subject/less
ﬂyKEI ' JYKUHH. on/4908/conspect/
AJIEKTPOMArHUTHON MHAYKIIMK Dapaaest

7 JlaGopatopnas pabora Ne3 «MccnenoBanue siBIEHUS 1 1 bu6muoreka [JOK
3JIEKTPOMArHUTHON UHIYKLIUH https://m.edsoo.ru/ff0cal50
NunyktuBHOCTD. SIBNeHne camonnaykun. DJC

8 CAMOUHIYKIIMU. DHEPTUS MATHUTHOTO IIOJISI 1 bubmmorexa TIOK

YK ’ p https://m.edsoo.ru/ff0ca600
KaTYLIKHA C TOKOM. DJIEKTPOMarHuTHOE I0JIe
9 TexHU4eckue ycTpocTBa U X IPUMEHEHHE: 1 https://resh.edu.ru/subject/less
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https://resh.edu.ru/subject/lesson/5905/conspect/46857/

MMOCTOAHHBIC MAIrHUTEI, 3JICKTPOMArHuThlI,
QJICKTPOABUTIATCIIb, YCKOPHUTECIN 3JICMCHTAPHBIX
JaCTUll, MHAYKIIHOHHAs I1€Yb

on/5905/conspect/46857/

10 O6o6maromuii ypok «MarauTHoe mosie. bubnmnoreka HOK
OneKTpOMarHuTHas MHIAYKLHS https://m.edsoo.ru/ffOcab82

1 Kontponbnas padora Nel o reme «MarauTHoe bubnmnoreka HOK
noJje. DJIeKTPOMarHuTHas HHIYKIHSI https://m.edsoo.ru/ffOcad58
CB00OOIHBIE MEXaHHUECKHE KOIeOaHusl.

12 IMapmonnueckue konedanus. YpaBHEeHUE bubmmorexa [JOK

P . P https://m.edsoo.ru/ffOcaf06
rapMoHHuYecKux konebanwuii. [IpeBpaienue suepruu
https://videouroki.net/razrabot
Jlaboparopnas pabota Ned «lccrnenoBanue ki/laboratornaia-rabota-
13 3aBHCHMOCTH MEepHo/ia MallbIX KojeOaHui rpy3a Ha izuchieniie-zavisimosti-
HWTH OT JUIMHBI HUTH U MAcChI TPy3a» pierioda-koliebanii-nitianogo-
maiat.html
KonebarenbHblil kKoHTYp. CBOOOIHBIE
ANEKTPOMArHUTHBIEC KOJeOaHus B UACATbHOM
14 K0J1€0aTeILHOM KOHTYPE. AHAIOTHS MEXK T Bubmiorexa ITOK
ype. Y https://m.edso0.ru/ff0cb820
MEXaHUYECKUMH U JIEKTPOMArHUTHBIMU
KOJICOaHUSIMU

15 ®opmyna ToMcoHa. 3aKOH COXpAHEHHS YSHEPTUU B bubnnorexa [JOK
UJeabHOM KOJIeOaTeTbHOM KOHTYpe https://m.edsoo.ru/ffOcb9c4
[Ipencrarnenue o 3aTyxaromux KoJIeOaHUsIX.

16 BbIHyX1eHHbIE MEXaHUYECKHE KOJIeOaHuUsI. bu6muoreka [JOK
Pe3onanc. BeiHyX€HHBIEC DJIEKTPOMarHUTHBIE https://m.edsoo.ru/ffOcbb86
KoseOaHus
[lepemennslit Tok. CUHYCOUJANIBHBIN TIEpEMEHHBIN

but6mmoreka [IOK
17 TOK. MOIITHOCTH MEPEMEHHOTO TOKA. AMITTUTYTHOE

n HeﬁCTByIOHlCC 3HA4YCHUEC CUJIBI TOKA U

https://m.edsoo.ru/ffOcbd34
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HaIpsKEHUs

Tpanchopmarop. [IpousBoacTso, nepenaya u

https://resh.edu.ru/subject/less

18
noTpelIeHne IEKTPUIECKON SHEPTHU on/5529/conspect/
Y CTpONCTBO U IPAKTUYECKOE IPUMEHEHUE
19 NEKTPUYECKOTO 3BOHKA, F€HEPATOpa IIEPEMEHHOTO buomorexa LIOK
P ~ ’ patopa ep https://m.edsoo.ru/ff0cc324
TOKA, JINHUH 3JIEKTpoliepeiad
DKOJIOTM4ECKUE PUCKU IIPU ITPOU3BOJICTBE i
20 JJIEKTPOdHE FI/II/IpK JIbT . a I/II():HOJ'IBSI([)BaHI/I}I httos.Jiresh.ecu ruisubjectless
POSHEPTHH. BYIHTYpa HCTIO. on/5922/start/79070/
JIEKTPO3HEPIUH B TIOBCEAHEBHOMN KU3HU
MexaHuuyecKue BOJIHbI, YCIOBHUS paclpOCTPAHEHUS.
21 Ilepuog. CkopocTh pacpoCTpaHEHUs U IIIMHA bubmmorexa LIOK
PHOA. K0P pactipoctp 8 https://m.edsoo.ru/ff0cca54
BoJIHBI. [lonepeunsie U IPOA0IbHBIE BOJIHBI
99 3Byk. CkopocTs 3ByKa. [ poMKoCTh 3ByKa. BeicoTa bubnuoreka [IOK
toHa. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
93 ONEeKTPOMarHUTHHIE BOJIHBI, X CBOMCTBA U bubmmnoreka HOK
ckopocTs. IlIkana 3J1eKTpOMarHuTHBIX BOJIH https://m.edsoo.ru/ffOccfeQ
[IpuHIHUIIBI panOCBA3U U TeNIeBUICHU. PazBuTne https://resh.edu.ru/subject/less
24
CpEeACTB CBs3U. Pamnonokanus on/4915/conspect/47442/
bubnunorexa LIOK
25 KonTponbnas padora Ne2 «Konebanust U BOJTHBI
p p https://m.edsoo.ru/ffOcc6f8
[IpssMonMHENHOE pacIIpOCTPAHEHHUE CBETA B
26 OIHOPOIHOM cpene. ToYeUHbIil HICTOYHUK CBETA bubmorexa LIOK
P peae. ' https://m.edsoo.ru/ff0cd350
JIyu cBera
97 OtpaxeHue cBeTa. 3aKOHbI OTPAKEHUS CBETA. bubmuoreka [IOK
[TocTpoenue n300paxxeHuii B MIOCKOM 3epKaje https://m.edsoo.ru/ffOcd4e0
[Ipenomnenue ceera. [lonHoe BHyTpeHHEE
. bubnuotexa [JOK
28 oTpaxkeHue. lIpenenbHbIil yroi noiaHoro

BHYTPCHHCT'O OTPAKCHU A

https://m.edsoo.ru/ff0cd7{6
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29 Jlaboparopnas pabota Ne5 «/3mepenne mokaszarems bubmmoreka [JOK
MPETOMJICHHUS CTEKIIa https://m.edsoo.ru/ff0cd67a
Jlunssl. [Toctpoenue n300pakxeHuit B TUH3E. bubmunoreka [JOK
30 .
®opmyJia TOHKOM JIUH3bL. Y BEJIMYEHUE JTUH3BI https://m.edsoo.ru/ffOcddle
https://videouroki.net/video/1
31 JlabGopaTopHas pabota Ne6 «McciaenoBaHue CBOMCTB 7-issledovanie-svojstva-
M300pakKeHUH B JIMH3aX) izobrazheniya-poluchennogo-
s-pomoshchyu-241.html
JHucnepcus cBeta. CokHBIN cocTaB 06eJI0ro cBeTa. )
32 L{Bet. JTabopaTopHas pabora Ne7 «HabmroneHue hups:firesh edu.rusubjectiless
| pATOpHAA P B a on/3818/conspect/
JUCTIEPCUU CBETA)
Wntepdepennus ceera. Audpakius cera. Bbu6mmoteka [JOK
33 n
JudpaxmonHas pemeéTka https://m.edsoo.ru/ff0ced22
34 [Tonepeunocts cBeTOBBIX BOJH. [lonsipuzanus ceera bubmmorexa [JOK
P ' prall https://m.edsoo.ru/ffocf02e
35 Ontruueckne MpuOOPhI M YCTPOUCTBA U YCIOBUS UX https://resh.edu.ru/subject/less
0€301acHOr0 MPUMEHEHUS on/3829/conspect/
36 I'panuIpl IPUMEHUMOCTH KJIACCUYECKON MEXaHUKHU. bubmuotexa [IOK
ITocTynatel cienuanbHOM TEOPUU OTHOCUTEIBHOCTH https://m.edsoo.ru/ff0cf862
37 OTHOCHUTENBHOCTH OJJHOBPEMEHHOCTHU. 3aMe/JIEHNE bubmmnoreka HOK
BPEMEHU U COKPALLEHUE JUTUHBI https://m.edsoo.ru/ffOcfa42
OHeprus ¥ UMIYJIbC PEIATUBUCTCKON YaCTULIBI.
38 CBsI3b MacChl C SHEpPTHEH U UMITYJIbCOM. DHEPTHUS bubmmorexa [JOK
p Y ' p https://m.edsoo.ru/ffOcfc68
MTOKOSI
39 Konrtponsnas padora Ne3 «Onrtuka. OCHOBBI bubmuoreka [IOK
CIIELIMATIBHON TEOPUH OTHOCUTEITBLHOCTI) https://m.edsoo.ru/ffOcf6f0
40 ®oronsl. opmyna [Inanka. DHEprus U UMIYIbC bu6muoreka [JOK

¢doToHa

https://m.edsoo.ru/ffOcfel6
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41 OtkpsiTie u uccnenoBanue Goroddpdexra. OnbIThI bubmmoreka [JOK
A.T. CroneroBa https://m.edsoo.ru/ffOcffc4

42 3akonbl porordderra. YpaBHeHHE DUHIITEHHA s bubnmnoreka HOK
doroaddexra. «Kpacnas rpannna» Gororddexra https://m.edsoo.ru/ffod015e

43 JHasnenue ceera. OnwiTel I1. H. JIeGenena. bubnuorexa [IOK
XUMHYECKOE IEHCTBUE CBETA https://m.edsoo.ru/ff0d04a6
Te €CKHE yCTpOoICcTBa aKTUYECKOE .

44 RHIH H_ YCTpOHCTBA H HIpaKTi https://resh.edu.ru/subject/less
npuMeHeHue: GorolsieMenT, (poToaaTuuk, on/3878/conspect/48317/
COJIHEUHas OaTapesi, CBETOIUO/T

45 Pemenue 3agad mo reme «1€MEHTBI KBAHTOBOM bubnuoreka [{OK
OIITHKI https://m.edsoo.ru/ff0d0302

46 Mopaenb aroma Tomcona. OnbiTel Pezepdopaa mo bubnuoreka [{OK
paccesiHuio o-4acTtull. [InanerapHas Mmoaens aToma https://m.edsoo.ru/ff0d091a

bubnunoreka LIOK

47 Hocrynater bopa https://m.edsoo.ru/ff0d0afa
Hznydenne u nornomnieHrue GboTOHOB IIPH IEPEX0Ie

48 ar 13,: HOT OI;IHSI 3He(br1/m Ha ; 0171pBI/I II[JI bubmorexa HOK

OMa € OZTHOTO ¥b p APyron. BHi https://m.edsoo.ru/ff0d0afa
CHEKTPOB
BosmoBsle cBoiicTBa gacTuil. Bomas! ge bpoits.
49 KopnoyckynsapHao-B J1H0B017III alTu3M I[CHOII)-ITaHHOG u bubmorexa HOK
OPIYCKYIAPHOBO y ) https://m.edsoo.ru/ff0d0ca8
BBIHYKJICHHOE U3JIyYeHHE
OTtkpEITHE pagnoakTuBHOCTH. OnbITEH Pe3epdopaa
50 o 011)1 € enilfmo COCTaBa pa, I/IO&KTI/IBHOFOp(b . bubmorexa [JOK
et pail https://m.edsoo.ru/ff0d0fd2
M3ITYyYCHUS
CaoiicTBa anb(da-, 6era-, ramMma-u3IyICHUS. https://resh.edu.ru/subject/less

51
Brnusinue paioakTUBHOCTH Ha )KMBBIE OPTaHU3MBI on/6329/conspect/48201/

59 OTkpbITHE IPOTOHA U HeWTpoHA. M30TOnBI. Anba- bu6muoreka [JOK

pacrajl. DIeKTPOHHBIN U MO3UTPOHHBIHN OeTa-

https://m.edsoo.ru/ff0d1162
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pacnazn. ['aMma-usiydenue

OHeprus cBA3M HYKJIOHOB B sifipe. SlnepHbie
peakmmu. SnepHsiit peaktop. [Ipobaemsl,

bu6nmoreka [IOK

53
IIEPCIEKTUBBI, YKOJIOTUYECKHUE ACIIEKTHI A1EPHOU https://m.edsoo.ru/ff0d1356
SHEPTEeTUKU
OnemeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.
MeTto/1p1 HaOIOICHUS U PETUCTPALIUU
54 3JIEMEHTAPHBIX YaCTH II<) JIBE/'I CTOJ bubmmorexa [JOK
P - BpyE . https://m.edsoo.ru/ff0d0e38
«DyHameHTalbHbIE B3aUMOACHCTBHS. EAMHCTBO
(U3HYECKOI KapTUHBI MHPAY
Oransl pa3BuTus acTpoHoMuu. [IpukiagHoe u
MHPOBO33PEHUECKOE 3HAUCHUE acTpOHOMUU. Buj https://videouroki.net/razrabot
55 3BE3qHOTO HeOa. Co3Be3ausl, IpKUe 3BE3IbI, Ki/istoriia-razvitiia-
[LJIAHETHL, UX BUAMMOE aBrkenne. ConHeyHas astronomii.html
cucremMa
56 Connue. ConHeuHas akTUBHOCTh. McTouHMK https://resh.edu.ru/subject/less
sHeprun CoJiHLA U 3BE3] on/5910/conspect/280700/
3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH. 3BE3/IbI
IJIaBHOM TOCIIE0BATEIbHOCTU. BHyTpEHHEE https://resh.edu.ru/subject/less
57 .
cTpoeHue 3B€31. COBpEMEHHBIE NTPEACTABIEHUS O 0n/5910/conspect/280700/
MPOUCXOKACHUM U 3BOJoLMH COJIHLIA U 3BE3]T
Mnuneunsiii [1yte — Hama ['anaktuka. [lomoxenue u )
58 BkeHne Conuna B [amakTuke. [anakTuku itz restedu sl jectless
A H ' ' 0n/4935/conspect/290419/
UéEpHbie OIPHI B SAApax TaTakTHK
Bcenennas. Pa3zoeranue ranaktuk. Teopus )
59 Bonbiroro B3peiBa. PenmkToBOE M3mydeHue hltps:/iresh edu.rusubjectless
PbIBa. v ' on/4937/conspect/
MeraranakTuka
https://infourok.ru/interaktivn
60 Heperennsie npo0iaeMbl aCTpOHOMUU

oe-zanyatie-po-fizike-ili-
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Kontponbras padota Ne4 «IeMeHTBI aCTPOHOMUH

astronomii-sovremennye-
problemy-astronomii-
6857168.html

https://multiurok.ru/files/elem

61 1 acTpO(U3HKI enty-astrofiziki.html
https://infourok.ru/magazin-
materialov/rabochij-list-po-
fizike-11-klassa-rol-fiziki-i-

O6o6matomuii ypok. Poib ¢pusuku u acTpoHOMUU B astronomii-v-

62 9KOHOMHYECKOM, TEXHOJOTHUYECKOM, COIUAILHOM U ekonomicheskoj-

ITUYECKO# Chepax AesATeTbHOCTH YeIOBEKa tehnologicheskoj-socialnoj-i-
eticheskoj-sferah-
deyatelnosti-cheloveka-
obobshayushij-urok-267428
https://infourok.ru/magazin-
materialov/rabochij-list-po-
fizike-11-klassa-rol-fiziki-i-

O6o6matomuit ypok. Poib u Mmecto pusmku u astronomii-v-

63 aCTPOHOMUU B COBPEMEHHOMN HAay4YHON KapTUHE ekonomicheskoj-

Mupa tehnologicheskoj-socialnoj-i-
eticheskoj-sferah-
deyatelnosti-cheloveka-
obobshayushij-urok-267428

O06oOmaromuii ypok. Posib (pu3nueckoit Teopun B )

64 q)OpMHpOBaHI/II/Iyl'lfpe)ICTaBHjI)-II/Iﬁ 0 (1)1/131/1%015)171 e resledu sl jectiles
on/5894/conspect/

KapTUHE MHpa

O6o0maromuii ypok. Mecto (pu3nyeckoi KapTHHEI ]

65 MHpa B 00111eM ;]Sll)lly COBpeMeiHBIX eCTeCTBeEHo- https:firesh.edu.ruisubject/less

: on/5894/conspect/

HaquI)IX Hpe)ICTaBJ'IeHI/II/I 0 HpI/IpO)IC

66 O6o6maromuii ypok. MarHuTHOE TIOJIE. https://resh.edu.ru/subject/less

3J'ICKTpOMaFHI/ITHaSI HWHAYKIOUA

on/3806/conspect/
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O6o6matomuii ypok. Onruka. OCHOBBI

https://resh.edu.ru/subject/less

67 1
CIIELIMAIbHON TEOPUH OTHOCUTEIBHOCTH on/5907/conspect/48230/
68 O6o6matomuii ypok. KBanTopast pusuka. 1 bubnmnoreka HOK
DneMeHTHl aCTPOHOMUU M aCTPOPHU3IUKU https://m.edsoo.ru/ff0d1784
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» ®usuka, 10 kmace/ Msikumes I'.41., byxosues b.b., Corckuit H.H.; ox
penakmueit [TapdentreBoit H.A. AkninonepHoe obmectBo «M31aTeancTBo
«ITpocsenienue»

» dusuka, 11 kimacc/ Maxumes I'.J1., Byxosues b.b., Yapyrua B.M.; on
penakiueit [lapdpentreBoit H.A. AkuinonepHoe obmiectBo «M31aTeancTBO

«ITpocBenieHue»

METOANYECKHUE MATEPUAJIBI JIUISA YUUTEJIA

®usuka, 10 knacc/ Maxumes I'.5., byxosues b.b., Corckuit H.H.; nox
penakmueit [lapdpentreBoit H.A. AkuinonepHoe obmectBo «M31aTeancTBO
«ITpocsenieHue»

» Gusuka, 11 knace/ Msikumies I'.J1., ByxoBues b.b., Yapyrun B.M.; nox
penakmueii [TapdentreBoit H.A. AkuronepHoe o6tiectBo «M3maTenscTBo

«IIpocBemieHue»

MU PPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH
MHTEPHET

https://resh.edu.ru/

https://infourok.ru/

https://videouroki.net/
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