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HOACHUTEJBHASA 3AIIMCKA

IIporpamMma no ¢u3uke 6a30BOro ypoBHS Ha YPOBHE CPEAHEr0 OOILEro
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE IMOJIOKEHUN U TPeOOBaHMI K pe3ysibTaTaM
OCBOEHHSI OCHOBHOW 00pa30BaTeNbHOM MporpaMMel, peactaBieHHbx B I'OC
COO, a Taxxe ¢ yuéroM denaepaibHONl pabodeil MporpaMmbl BOCIUTAHUS U
KOHLEMNIMY IpenofaBaHus yueoHoro npeamera «Pusuka» B 00pa3oBaTeNIbHbIX
OpraHU3aIUIX Poccuiickon denepanuu, peanu3yIommx OCHOBHEIE
oOpa3oBaTesibHbIE IPOTPAMMBI.

Copepxanue mporpaMmbl MO (U3MKE HAMpaBiIeHO Ha (HOPMUPOBAHHE
€CTEeCTBEHHO-HAyYHOU KapTUHBI Mupa oOyuaromuxcs 10-11 kmaccoB mpu
oOyueHun wux (¢u3uke Ha 0a30BOM ypPOBHE Ha OCHOBE CHCTEMHO-
JesTeIbHOCTHOTO  moaxoaa. llporpamma 1o  (U3UMKE  COOTBETCTBYET
tpedoBanusiM PI'OC COO K IUIAHUPYEMBIM JIMYHOCTHBIM, IMPEAMETHBIM U
MeTanpeIMETHBIM pe3yJibTaTaM O0yUueHus, a TAKXKe YIUTHIBAeT HEOOXOJUMOCTh
peaiM3alii  MEXIPEAMETHBIX CBSI3e (U3UKH C €CTeCTBEHHO-HAyUHBIMH
y4eOHBIMU IIpeiMeTaMu. B HEll onpenensioTcs OCHOBHBIE LIENU HW3y4YEHUs
($u3MKKN HA ypOBHE CpeAaHero ooiero oopa3oBaHus, MIIAHUPYEMbIE PE3yIbTaThl
OCBOEHHUSI Kypca (DM3MKHU: JMYHOCTHBIE, METalpeAMETHbIE, NMpeaMeTHbIe (Ha
0a30BOM YpPOBHE).

ITporpamMma 1o pusMKe BKIIOYAET:

e IUIAHMpPYEMbIE pE3yJbTaThl OCBOEHHUS Kypca (QU3MKM Ha 0a30BOM

YpOBHE, B TOM YHCJIE PEAMETHBIE PE3yNbTaThI 110 ToAaM 00yUCHHUS;

e conepkaHue yuebHoro nmpenmMera «Pusnka» mo rogam o0ydeHusl.

®dusuka Kak Hayka o HauOoisiee OOLIMX 3aKOHAX MPHUPOABI, BbICTyHas B
KayecTBE Yy4YyeOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B
cucteMy 3HaHUA 00 okpyxatouiemM wmupe. LkonpHBIH Kypc QU3MKH —
CUCTEeMOOOpa3yIOMMii i  €CTECTBEHHO-HAYYHBIX Yy4YeOHBIX TMPEIMETOB,
IIOCKOJIBKY (PM3MYECKHE 3aKOHBI JIEKAaT B OCHOBE IPOLIECCOB U SIBJICHMI,
M3ydaeMbIX XHUMHEH, Ouosioruen, ¢Gpu3ndeckod reorpadueid M acTpOHOMUEH.
Hcnonp30BaHne M aKTUBHOE NPUMEHEHHE (PU3NYECKUX 3HAHUN ONIpENeIser
XapakTep M pa3BUTHE pPA3HOOOPA3HBIX TEXHOJOTMM B cdepe >HEPreTukH,
TPaHCIIOPTa, OCBOEHUSI KOCMOCA, TOJYyYEHHUS] HOBBIX MaTEpPHUajIOB C 3aJaHHBIMU
CBOMCTBaMH M JApyrux. HM3yueHue ¢GuU3MKKM BHOCUT OCHOBHOM BKJIaa B
dopMupOBaHHWE €CTECTBEHHO-HAYYHOM KapTHHBI MHpa OOydJaromuxcs, B
(¢opMupoBaHHEe YMEHHM MPUMEHATh HAy4YHbI METOJ TMO3HAHWUS MpHU
BBITIOJTHEHUH UMHU y4€OHBIX HCCIIET0BaHUM.



B ocHOBy kypca ¢u3ukm s ypOBHSI CpEIHEro OOIero oOpa3oBaHUS
MOJIOKEH Psifi UIEH, KOTOpPhIE MOXHO pacCMaTpuBaTh KaK HPUHLHUIBL €ro
OCTPOECHHUSI.

Hoes yenocmuocmu. B COOTBETCTBUU C HEW KypC SBISETCS JIOTHYECKH
3aBEpUIEHHBIM, OH COJIEPKUT MaTepHall U3 BCEX pa3lesoB (PU3UKU, BKIIOYAET
KaK BOIIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOM (pU3UKH.

Hoes cenepanuzayuu. B COOTBETCTBUU C HEW MaTepuan Kypca (U3UKH
o0beuHEH BOKpYr ¢u3Mueckux Teopuil. Beaymmum B Kypce sBisieTCs
(dbopMHUpoBaHNE MPEICTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEpUH, BEIIECTBE U
ToJIe.

Hoes cymanumapuzayuu. EE€ peanuzanus npearonaracT HUCIOIb30BaHHUE
I'YMaHUTAPHOTO MOTEHIMANIa (U3UYECKON HayKHU, OCMBICICHUE CBSI3U Pa3BUTHUS
¢u3nkM ¢ pa3BUTHEM OOIIECTBa, a TaKXkKe C MHPOBO33PEHUECKUMH,
HPABCTBEHHBIMU U YKOJIOTHICCKUMHU MTPOOTIEMaMHU.

Hoesa npuxnaonoii nanpasrennocmu. Kypc ¢usuku mnpenmonaraer
3HAKOMCTBO C IIMPOKUM KPYIrOM TEXHUYECKHMX M TEXHOJOTHUYECKUX
MPUWIOKEHUN U3YYEHHBIX TEOPUU U 3aKOHOB.

Hoes »sxonoeuzayuu peanusyercss MOCPEICTBOM BBEICHHS SJIEMEHTOB
COJIEp)KaHus, MOCBSIIEHHBIX 3KOJOTHYECKHM TMpoOieMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C Pa3BUTHEM TEXHUKH M TEXHOJIOTHH, a TaKKe OOCYKICHUS
npoOjeM  palMOHAIBHOIO  NPHUPOAOIONB30BAHUS M IKOJOTMYECKOH
0€30MacHOCTH.

CrepHEBBIMU 3JIEMEHTAMHU Kypca (U3MKU HAa YPOBHE CPEIHEro OOIIero
oOpa3oBaHUs ABJSAIOTCS (u3nUecKkrue Teopuu (GopMuUpoBaHUE MPEICTaBICHUNA O
CTPYKTYpE MOCTPOCHUS PUZNYECKON TEOPHH, pOJid (PyHIAMEHTAJIbHBIX 3aKOHOB
U TIPUHUWAIIOB B COBPEMEHHBIX MPEJICTABICHUSAX O IMPUPOJAE, TPaHULAX
MIPUMEHUMOCTH TEOPHM, I OIHUCAHUS ECTECTBEHHO-HAYYHBIX SIBICHUN U
MIPOIIECCOB).

CucTeMHO-eSTEIbHOCTHBI TOJXO0J B Kypce (U3MKH peanu3yercs
MPEXKJIE BCETO 3a CUET OpPraHu3ald SKCHEPUMEHTAJIBbHOW AEATEIIbHOCTU
oOyuaronuxcs. [ns 6a3oBoro ypoBHs Kypca (PU3MKH — 3TO HUCIOJIb30BAHUE
CUCTEMBI (DPOHTANILHBIX KPATKOBPEMEHHBIX IKCIIEPUMEHTOB U JIaDOPATOPHBIX
paboT, KOTOpble B TporpamMme mo (u3uke OOBEAUHECHBI B OOIIWN CIHUCOK
YUEHUYECKUX MpPaKTUUYECKUX paboT. BelneneHne B yKa3aHHOM IEpEYHE
1ab0paTOPHBIX PadOT, MPOBOAUMBIX JJIsi KOHTPOJS M OLUEHKH, OCYIIECTBISETCS
YYaCTHHUKaMU 0Opa3oBaTelIbHOIO IMpollecca HUCXOoAsd U3  OCOOEHHOCTEU
IJIAHUPOBAaHMS M OCHallleHHs kaOuHeta (usuku. I[Ipm 3TOM obecmeunBaeTcs
OBJIAJICHHE OOYYAIOIIMMUCS YMEHHUSIMH TPOBOJUTH KOCBEHHBIE H3MEpEHUS,



MCCJIEIOBaHMs 3aBUCUMOCTEN (PU3NUECKUX BEITUYMUH U MOCTAHOBKY OIMBITOB IO
MPOBEPKE MPEITIOKEHHBIX TUIIOTE3.

bonpiioe BHUMaHHME yAENSETCS PENICHHIO PACUYETHBIX M KadeCTBEHHBIX
3anad. [Ipy sTOM A pacu€THBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCS 3a7a49H C SIBHO
3aJJaHHOW (PM3MUECKON MOJENbl0, TO3BOJIIONINE TMPUMEHSATh H3yYEHHbBIC
3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJHOTO pasjenia Kypca, TaK U UHTErpupys
3HaHWA W3 pa3HbIX paszzaenoB. [l KadecTBEHHBIX 3aJad MPUOPUTETOM
ABIISIOTCS 3aJaHUS HAa OOBSICHEHHE TMPOTECKaHWS (PU3NYCCKUX SBICHUNA W
MPOIIECCOB B OKPYIKAIOIIEH >KU3HU, TpeOyromue BbiOopa puznueckoil Mojenu
JUIS CUTYallud IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TtpeboBanmsimu PI'OC COO Kk MarepualibHO-
TEXHUUYECKOMY oOO0ecIeueHno ydeOHOoro mpoiiecca 0a30BbIM ypOBEHb Kypca
bu3MKM Ha YpOBHE cCpeaHero oOmiero oOpa3oBaHHs JODKEH H3Yy4aThCs B
YCIIOBUSIX MPEIMETHOr0 KaOnHeTa (PU3UKU UM B YCIOBHUSIX UHTETPUPOBAHHOTO
KaOuMHeTa MpPEeJAMETOB €CTECTBEHHO-HAYYHOro Iukjia. B kaOunere Qusuku
JOJHKHO OBITh HEOOXOAMMOE J1TabopaTopHOe O0OpYyIOBaHHE JIsi BBITOJHEHUS
YKa3aHHBIX B TporpamMMe 1o (PHU3UKE YYCHHUYECKUX MPAKTHUECKUX pPadOT U
JEMOHCTPAIIMOHHOE 000PYAOBaHHUE.

JleMoHCTpannoHHOE 00opyaoBaHue (OPMUPYETCS B COOTBETCTBUU C
NPUHIIMIIOM MHHUMAJIbHOM JIOCTATOYHOCTH U OOECIEYMBAET IOCTAHOBKY
MEPEUYNCIICHHBIX B MpOrpaMMe MO (QU3UKE KIFOYEBBIX JIEMOHCTPAIMA st
UCCIICJIOBAaHMUSI HM3y4aeMBbIX SIBICHUH MW TIPOIECCOB, OMIIUPUUECKUX U
(byHIaMEHTaIBHBIX 3aKOHOB, NX TEXHUUYECKUX TIPUMEHEHH.

JlabopaTopHoe 00OpymOBaHHE IJIsi YUYEHUUYECKHX MPAKTUYECKUX pPabOT
dbopMupyeTcsi B BUJIE TEMATUYECKUX KOMIUIEKTOB U O0ECIIEUMBAETCS B pacuére
OTHOTO KOMIUIEKTa Ha JBYX OOy4arommxcs. TeMaTH4ecKhe KOMIUICKTHI
nabopaTopHOTO 00OpPYAOBaHUS MOJIKHBI OBITH MOCTPOCHBI HAa KOMIUIEKCHOM
MCIOJIb30BaHUHU aHAJIOTOBBIX U MU(POBBIX MPHUOOPOB, a TAKKE KOMITbIOTEPHBIX
M3MEPUTENIbHBIX CUCTEM B BHJI€ U POBBIX Ja0OPATOPUIA.

OCHOBHBIMU IIENIIMU U3Y4YCHUS (PU3UKU B 00IIEM 00pa30BaHUU SBISIOTCS:

e (opmupoBaHHE WHTEpEcCa W CTPEMIICHUS OOYyYaloUIMXCS K HaydHOMY
M3YYCHHUIO MPUPOABI, Pa3BUTHE MX WHTEIUICKTYaJbHBIX M TBOPUYECKUX
CIIOCOOHOCTEI;

e pa3BUTHE TPEACTABICHUI O HAyYHOM METOJe T[O3HAHUA W
(GbopMHpOBaHHE HCCIENOBATEIHCKOTO OTHOMICHUS K OKPYKaIOIIUM
SIBIICHUSIM;

e (opmHpoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yibTaTa WU3YUCHHSI
OCHOB CTPOCHHS MaTepuu U (PyHIaMEHTaIbHBIX 3aKOHOB (PU3UKU;



dbopMmupoBaHUEe YMEHUW OOBSICHATH SBICHUS C HCIOJIH30BAHUEM
(U3UYEeCKUX 3HAHWUN U HAYYHBIX JIOKA3aTeNbCTB;

(dbopMupoBaHUE MPEACTABICHUN O PO PU3MKH I PA3BUTHUS APYTHX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHIA.

JlocTrKeHHE STUX IIeJIel 00ecTieunBaeTCsl PeIICHUEM CIISAYIOMNX 3a1a4 B
mpoIiecce u3ydeHus Kypca (M3MKA Ha ypOBHE CPEAHETO 00IIero 00pa3oBaHMs:

npuoOpeTeHrue  CUCTeMbl  3HaHUM 00  o0mux  pu3nuecKkux
3aKOHOMEpPHOCTSIX,  3aKOHAaX,  TEOpHUSAX, BKJIOYas  MEXaHHKY,
MOJIEKYJISIDHYIO (PU3UKY, 3JIEKTPOJMHAMUKY, KBAaHTOBYIO (GU3UKY U
AIIEMEHTHI acTPODU3HKY;

dbopMHUpOBaHNE YMEHUW TPUMEHATh TEOPETUYCCKUE 3HAHUS IS
OOBACHEHHS] (PU3NYECKHX SIBICHUW B MPUPOJAE U I TNPUHATHUSA
NPAKTUYECKUX PEIICHUN B MOBCETHEBHOM KU3HU;

OCBOCHHE CIIOCOOOB pEIIeHUs PAa3IUYHBIX 337a4 C SBHO 3aJaHHOU
(bU3UYEeCKOW MOJENbI0, 3aj7a4, MOJPa3yMEBAIIINX CAMOCTOSTEIHHOE
co3nganue GU3NIECKON MOJICNH, aJIeKBAaTHON yCIIOBUSIM 3a]a4H;
NOHUMaHUE (PU3NYECKUX OCHOB M MPHUHIIMIIOB JEHCTBUS TEXHUYECKHUX
YCTPOMUCTB UM  TEXHOJOTMYECKUX IMPOIECCOB, HUX BIMUSIHUS Ha
OKPYKAIOILYIO CpEAy;

OBJIAJICHUE METOJaMHU CaMOCTOSTEIILHOTO TJIAHUPOBAHUS U TIPOBEICHUS
(bu3MYEeCKUX IKCIIEPUMEHTOB, aHAIM3a U UHTEPIpETAlK HHPOPMALIIH,
onpeeeHus J0CTOBEPHOCTH MOTYYEHHOTO pe3yJbTara;

CO3JaHME  YyCIIOBUW 18 pa3BUTUS ~ yYMEHUH  MPOEKTHO-
HCCJIEI0BATENICKOW, TBOPUECKOU JIESITETIbHOCTH.

Ha u3yuenue ¢usuku (6a30Bblii ypOBEHb) Ha YPOBHE CpPEIHEr0 OOIIEro
obpazoBanus orBoauTcs 136 vacos: B 10 kiacce — 68 yacoB (2 yaca B HEJIEINIO),
B 11 kacce — 68 yacoB (2 yaca B HEZIEINIO).

[Ipennaraemelii B mporpamMme Mo (u3uKe INepeyeHb JaOOpaTOpHBIX U
MPAKTUYECKUX pabOT SABISETCS PEKOMEHJOBAHHBIM, YUYHUTENb JeJaeT BBIOOp
npoBeJeHUsT 1a00paTOPHBIX pabOT U OMBITOB C YYETOM HHAWBHIYaTbHBIX
0COOEHHOCTEH 00yJaromuXCsl.



COIAEPKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. @u3uka v MeTOAbI HAYYHOT'0 MO3HAHUSA

@dusnka — Hayka o npupoje. Hayunele MeTObI MO3HAHUS OKPYXKAIOLIErO
Mupa. Ponp 3KCcnepuMeHTa W TEOpUHM B IIPOLIECCE ITO3HAHUSA IPUPOJBL.
DKCIIEpUMEHT B (PU3HUKE.

MonenupoBanue GuU3NYECKUX SIBICHUN U mpoueccoB. HayuHble TUIOTE3bI.
dusnyeckue 3aKOHbl M TEOpPUU. ['paHMIBI NPUMEHUMOCTH (DU3HMUECKHUX
3aKOHOB. [IprHIKII COOTBETCTBUA.

Ponb 1 mecTo ¢pusuku B GOpMUPOBAHNN COBPEMEHHON HAYYHON KapTUHBI
MHPA, B IPAKTUYECKON IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroeble M IU(PPOBbIE HU3MEPUTEIbHBIE NPHUOOPBI, KOMIIBIOTEPHBIE
JATYHUKU.

Pa3gen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannueckoe aBuxeHue. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[Tepemenienue, ckopocTh (CpeAHsisi CKOPOCTh, MTHOBEHHAsT CKOPOCTh) U
YCKOPEHHE MaTepHalbHOM TOYKH, MX MPOECKIHMH HA OCH CHCTEMBI KOOpPIAWHAT.
Ciio)xeHue NepeMeIeHU 1 CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOpPEHHOE MpSMOJUHEHHOe ABmxkeHue. [ paduku
3aBUCHUMOCTH KOOpJIMHAT, CKOPOCTHU, YCKOPEHHWs, MYTHU U MepeMElICHUs
MaTepUaIbHON TOYKHA OT BPEMEHH.

CBoOoaHOE najieHue. Y CKOpeHre CBOOOIHOTO MaJIeHus.

KpuBonuneitHoe nBuxeHue. JIB>keHHEe MaTepuadbHOM TOYKH IO
OKPY>KHOCTH C TMOCTOSSHHOW MO MOJYJII0 CKOPOCTBIO. YTIIOBasi CKOPOCTD,
nuHelHas ckopocth. [lepuon m dacrora oOpamenus. lleHTpocTpemuTenpHOE
YCKOPEHHE.

TexHuyeckne yCTpOHMCTBA M MPAKTUYECKOE IPUMEHEHUE: CIIHUIAOMETP,
JBU>KEHUE CHAPSOB, IIEMTHBIE U PEMEHHBIE TIEpeadn.

Jlemoncmpayuu

Monenn CUCTEMBI OTCU€Ta, WJUTIOCTPALIMS KMHEMaTHUYECKUX
XapaKTEPUCTHUK JBUKECHHUS.

[IpeoOpa3zoBaHue IBUKEHUI C UCTIOJIB30BAHUEM MTPOCTHIX MEXAHU3MOB.



[Tanenue Ten B BO3AyXe U B pa3pEKEHHOM IIPOCTPAHCTBE.

HaGnronenue nBmwxkeHus Tena, OpOMIEHHOTO TOJ YIJIOM K TOPU30HTY M
TOPU30HTANIBHO.

N3mepenne yckopeHusi CBOOOIHOTO TaJeHHUS.

Hanpagnenue ckopocTu mpy ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuui sxcnepumenm, 1abopamopHuie pabomoi

N3ydyenne HEpPAaBHOMEPHOTO JABMKEHHUS C  LEIbK  ONpEAEICHUs
MTHOBEHHOW CKOPOCTH.

HccnenoBanne COOTHOWIEHUS MEXAY NYTSAMH, MPONUIAECHHBIMU TEJIOM 3a
MOCJIEIOBATEIbHBIE PABHBIC MPOMEXYTKH BPEMEHU IPU PABHOYCKOPEHHOM
JBUKEHUH C HAYaJIbHOW CKOPOCTBIO, PABHOU HYJIIO.

N3ydenune NBUKEHHUS IAPUKA B BA3KOM )KUAKOCTH.

N3yuenue ABMKEHUS Tea, OPOLIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

IIprammn  otHocutensHOCTH ['ammies. Ilepeeii  3axkoH  HbrotoHa.
HNHepunaibHble CUCTEMBI OTCUETA.

Macca Ttena. Cwuna. IlpuHnun cynepno3uuuu cwil. BrTopoil 3akoH
HproToHa mis  marepuanibHOM TOYKW. Tperud 3akoH HproToHa i
MaTepUAJIbHBIX TOYEK.

3akoH BcemupHoro Ttsirotenus. Cuna Ttspkectu. llepBas kocMmuueckas
CKOPOCTBb.

Cuna ynpyrocrtu. 3akoH ['yka. Bec Tena.

Tpenne. Bunsl TpeHus (MOKos, CKOJIbKeHHUs, kadeHus). Cuna TpeHwus.
Cyxoe tpenue. Cuia TpeHHUs CKOJIbXKEHUS U cuiia TpeHus nokos. Koadduuuent
Tpenusi. Cuiia CONPOTUBJIEHUS MPU JBHXKEHUU TeJa B AKUJKOCTH UIIU rase.

[TocTynarenbHOE U BpallaTelbHOE ABMKEHUE a0COMIOTHO TBEPIOTO Tea.

MOMEHT CHIIbI OTHOCHUTENIBHO OCU BpameHus. [lmeuo cunbl. YcnoBus
paBHOBECUSA TBEPAOTO TEIIA.

TexHuyeckre yCcTpONCTBA U MPAKTHUYECKOE MPUMEHEHHE: MOJIIUITHUKY,
JBU>KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SBnenune nHepuUM.

CpaBHeHHE MacC B3aUMOJEHCTBYIOIIUX TEJ.

Bropoi 3akon HeroToHa.

N3mepenue cu.

CroxeHue CHil.

3aBUCUMOCTh CHJIbI YIIPYTOCTH OT Jehopmaliuu.

HesecomocTs. Bec Tena npu yckOpEeHHOM NOABEME U NTAJICHUH.



CpaBHeHUE CUIT TPEHUS MOKOSI, KAUYECHUS U CKOJIbKEHUS.

VYcioBust paBHOBECHs TBEPAOTO Teia. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yuenue ABMxKEHUs1 OpycKa 1Mo HAKJIOHHOW MIIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MIPYKUHE U
pPE3MHOBOM 00pasiie, OT uX AehOopMaIIHH.

HccnenoBanue ycimoBUil paBHOBECHsS TBEPAOrO TeJld, MMEIOLIETO OCh
BpALLCHUS.

Tema 3. 3axonst coxpanenus 6 Mexanuke

NmMnynbc MaTepuanbHOW TOUYKHM (T€a), CUCTEMbl MaT€pUANIbHBIX TOYEK.
NmMnynbe cuiibl 1 U3MEHEHUE UMITYJIbCa Telld. 3aKOH COXPaHEHUs HUMITYJIbCa.
PeakTtuBHOE ABUKEHHE.

PabGora cribl. MOIIHOCTE CHJIBL.

Kunernueckas sHeprus maTepuaibHOW TOUYKU. TeopemMa 00 HM3MEHEHUU
KUHETUYECKOU YHEPTUU.

[TorenunanbHas SHEprusl. [TorenunanbHas SHEprus YIPyTO
neopMUpPOBaHHOM MpyXUHBL. [loTeHIManbHas SHEprust Tena BOJMU3U
MIOBEPXHOCTHU 3EMIJIH.

[loTenmmanpbHbie W HEMOTCHIMANbHBIE  cuibl. CBs3b  pabOTHI
HENOTEHUHAIBHBIX CUJI C U3MEHEHUEM MEXaHUYECKOW IHEPIUU CHUCTEMBI TEIL.
3aKOH COXPAaHEHUS MEXAHUYECKON IHEPTUHU.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

TeXHUYECKHE YCTPOMCTBA U MPAKTUUECKOE IPUMEHEHUE: BOJIOMET, KOIIED,
MPY>KUHHBIN TUCTOJET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeaktuBHOE nBUXEHUE.

[lepexon moTeHNIMAILHON YHEPTUHU B KHHETHUECKYIO U OOPATHO.

Yuenuueckuui sxcnepumenm, 1abopamophuie pabomoi

N3yuyeHue aOCOMIOTHO HEYNPYIroro yjaapa ¢ HOMOULIBIO JIBYX OJMHAKOBBIX
HUTSIHBIX MasiTHUKOB.

UccnenoBanue cBsi3u pabOThl CWIIBI C M3MEHEHHEM MEXaHWYECKOU
SHEPIrUHU TeJa Ha IMPUMEPE PACTIKEHUS PE3UHOBOTO KI'yTa.

Paznen 3. MoJsekyJsipHasi Gu3uKa 1 TEPMOJAMHAMHUKA

Tema 1. Ocro6bl MONEKYIAPHO-KUHEMUUECKOU Meopuu

OCHOBHbBIE TOJIO)KEHUS MOJIEKYJIPHO-KMHETUYECKOW TEOpUM U HUX
ombITHOE oOOocHOBaHWE. bpoyHoBckoe nBmwkenue. Juddysusa. Xapakrep



JBVKEHUST M B3aUMOJICMCTBHUS 4acTUL BellecTBa. Monenu CTpOEHHs ra3oB,
KUJIKOCTEH U TBEPABIX TNl U OOBACHEHHE CBOICTB BEIIECTBA Ha OCHOBE ATHX
Mojened. Macca u pasmepnsl Monekyls. KomudectBo BemiectBa. [locTosiHHas
ABorazapo.

TertoBoe paBHOBecue. Temnepatypa u €€ wusmepenue. Illkana
temneparyp Llenbcus.

Mopens wuaeanbHoro ra3za. (OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-
KMHETHUYECKOW TEOpPUH UACaNbHOro ra3a. AOCOJIOTHAS TeMIeparypa Kak Mepa
CpeAHEN KMHETHUYECKOM SHEPTrUM TEIIOBOTO ABMKEHMS vactul rasa. Illkana
temneparyp KensBuna. ['a3oBele 3akoHbl. YpaBHeHue MeHaeneeBa—
Kunaneitpona. 3akon J{asibToHa. M30mpo1iecchl B U1€aIbHOM ra3e ¢ MOCTOSIHHBIM
KOJIMYECTBOM  BellecTBa. ['paduyeckoe MpeACTaBICHUE  H30IMPOIECCOB:
U30TepMa, U30Xopa, u3odapa.

TexHuyeckue yCTpOMCTBA M MNPAKTUYECKOE INPHUMEHEHHE: TEPMOMETP,
OGapomeTp.

Jlemoncmpayuu

OnbIThl, TOKa3bIBAIOUIME TUCKPETHOE CTPOCHHME BelecTBa, Qororpaduu
MOJIEKYJI OPraHUYECKUX COCTUHEHUI.

OmnbiTel 10 AU PYy3UH KUAKOCTEN U TA30B.

Monens OpOyHOBCKOTO JTBUKECHHUSL.

Mogaens onbita [TepHa.

OnbITHI, JOKa3bIBAIOILINE CYILLIECTBOBAHHE MEXMOJIEKYIISIPHOTO
B3aNMOJIEUCTBHUSL.

Mopeinb, WUTIOCTpUpPYIOIIas IPUPOAY AABICHUS I'a3a HA CTEHKU COCY/a.

OnpIThl, WUIIOCTPUPYIOLIME YpPAaBHEHUE COCTOSHMS WACAIBHOIO Trasa,
M30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, rabopamopHule pabomol

Onpenenenre Maccsl BO3AyXa B KJIaCCHOM KOMHATE Ha OCHOBE M3MEPEHUI
00BbEMa KOMHATHI, TABJICHUS U TEMIIEPATypPhl BO3/1yXa B HEH.

HccnepoBanue  3aBUCUMOCTH  MEXAYy  [apaMeTpaMd  COCTOSIHMS
Pa3peKEHHOrO Ta3a.

Tema 2. Ocnosvt mepmoouHamuku

TepmoanHamMuueckas cucrema. Bnaytpennss JHEprus
TEPMOJUHAMHYECKONH CHCTeMbl U CHocoObl e€ wu3MeHeHus. KonmyecTBo
TEIJIOThl U padoTa. BHyTpeHHSsi SHEpPrusi OAHOATOMHOTO HJICaJbHOTO Tra3a.
Buael Temonepenayn: TEMIONPOBOAHOCTh, KOHBEKIIUS, U3IIyYEHHE. Y IeJIbHAs
TEIUIOEMKOCTH BellecTBa. KOIMYECTBO TEIIIOTHI IPU TEILIONEpEAAYE.



[Tonsitue 06 ammabGaTtHOM mporecce. [lepBoiii 3aKOH TEPMOJIUHAMHUKH.
[IpumeHeHre epBOro 3aKOHA TEPMOAMHAMUKHU K u3ompoieccam. [ paduuaeckas
UHTEpIpeTanus padoThl rasa.

Bropoii 3akoH TepmoguHamuku. HeoOpaTuMoCTh MpOIECCOB B IPUPOJIE.

TerutoBple  mammHbl.  [I[puHOMOBI  AEHCTBHS — TEIUIOBBIX — MAILIMH.
[IpeoOpa3zoBanusi SHEpPTUHM B TEIJIOBBIX MammmHaX. KoaddummeHT mone3noro
nenctBug TeruioBodM Mamubbl. [{ukn KapHo u ero ko3ppuuueHT mojae3Horo
JNEUCTBUA. DKOJIOTMUECKHUE MPOOJIEMbI TETIOAHEPTETUKH.

TexHuueckue yCTpoMCTBA W MNPAKTUYECKOE MPUMEHEHHUE: JBUTaTeNb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOIUIHHUK, KOHIUITUOHED.

Jlemoncmpayuu

N3meHeHnue BHYTpEHHEN SHEPTUM Tella MPU COBEPUICHUU PAOOTHI: BBLIET
npoOKu U3 OYTBUIKM TMOJ JACHCTBHEM CKATOro BO3AyxXa, HarpeBaHue s¢upa B
JaTYHHOU TpyOKe myTEéM TpeHUs (BUICOEMOHCTPALIHS).

N3meHeHne  BHYTpEHHEW  3Hepruv  (TeMmmeparypbl) Tejla  IpHU
Terionepeaaye.

OnpiT 1o aanabaTHOMY pacHIMPEHUIO BO3JayXa (OMBIT € BO3AYLIHBIM
OTHHBOM).

Mopenn mapoBoii TypOWHBI, JBHTaTelsl BHYTPEHHETO CTOpaHWS,
PEaKTUBHOTO JIBUTATENS.

Yuenuueckuii sxcnepumenm, rabopamopHule pabomol

N3mepenune yaenbHON TEIITOEMKOCTH.

Tema 3. Acpecamnibie cocmoanus eewjecmea. Pazosvie nepexoovt

[Tapoo6pazoBanue u xKoHAeHcarus. Vcrnapenue n kuneHue. AOGCOIOTHAS
Y OTHOCHUTEIIbHAS BJIAXHOCTh BO3ayxa. HacelmeHnusld nap. Y penbHas TErioTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPbl KUTICHUSI OT AaBJICHHUS.

Tépnoe temo. Kpucramimueckue u amopdHble Tenaa. AHU30TPONHUS
CBOMCTB KpucTamioB. JKuakue kpuctamibl. COBpEMEHHBIE MaTEpUAIbI.
[InaBneHue u KpucTaIU3anus. Y eabHas TerioTa miasiaeHus. Cyommmanms.

VYpaBHeHue TeniaoBoro OamaHca.

TexHuueckue ycTpoHCTBa U MPAKTUYECKOE MPUMEHEHHUE: TMIPOMETP U
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTUH MOJyYeHHS] COBPEMEHHBIX MaTepUaJIOB,
B TOM YHMCJIE€ HAHOMATEPUAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACBILIEHHBIX MAPOB.

Kunenue npu noHuXE€HHOM J1aBJIICHUH.

CniocoObl u3MepeHus BIAXKHOCTH.

Ha6nronenue HarpeBanust 1 IIaBJIeHUS KPUCTAJUTMUECKOTO BEIIEeCTBA.



JleMOHCTpanust KpUCTaJIoB.
Yuenuueckuui sxcnepumenm, nabopamopHule pabomol
N3mepeHne OTHOCUTEIBHON BIAQXKHOCTH BO3/1yXa.

Paznen 4. JaekTpoanuHammnka

Tema 1. Inekmpocmamuxa

DneKkTpu3aums Teia. JJEKTpUYecKui 3apsa. JBa BHAA SIEKTPUYECKHUX
3apsinoB. [IpOBOIHUKYM, NUAJIEKTPUKH U MOITYNPOBOJHUKU. 3aKOH COXPAHECHHS
AIEKTPUYECKOTO 3apsaa.

B3aumopeiictBue 3apsanoB. 3akoH Kynona. TodedHbI 31eKTpUYECKUUI
3apsia. Dnexkrpudeckoe nose. Hanpsoxk€HHOCTD anekTpudeckoro nois. [IpuHnmn
CYIIEPIIO3ULINHT BIIEKTPUYECKUX TIOJIEH. JInaun HANPSKEHHOCTH
AIEKTPUYECKOTO MOJIS.

PaGora cun anexrpocrarmueckoro moissa. [lorenmman.  Pa3HocTh
MOTEHIUANOB. IIpOBOJHUKM W AMAIEKTPUKH B 3JIEKTPOCTATUYECKOM IIOJIE.
Jlusnexktpruyeckast MpOHULAEMOCTb.

DIEKTPOEMKOCTb. Konnencarop. DIEKTPOEMKOCTD IIJIOCKOTO
KOHJIEHCATOpa. DHEPIus 3apsKEHHOr0 KOHAEHcaTopa.

TexHrueckue yCTpOiCTBA M MPAKTUYECKOE MPUMEHEHHUE: 3JIEKTPOCKOI,
AIEKTPOMETP, DJIEKTPOCTaTHUECKas 3alluTa, 3a3eMJICHUE SJIEKTPONpUOOpOB,
KOHJICHCATOP, KOIMUPOBAJIbHBIN alIlapaT, CTPYUHBIN PUHTEP.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIMI IEUCTBUS JIEKTPOMETPA.

B3auMopeiicTBuE HAAIEKTPU30BAHHBIX TEN.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TE.

[IpoBOOHUKH B AIEKTPOCTATUYECKOM MOJIE.

DnekTpocTaThyecKas 3aluTa.

JIMDIIEKTPHUKY B JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IIJIOCKOTO KOHAEHCAaTopa OT IUIOLIAIN
IJIACTUH, PACCTOSHUS MEXAY HUMH U JUDJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHAEHCAaTopa.

Yuenuueckuui sxcnepumenm, 1abopamopHuie pabomoi

N3mepenne 35meKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannwiit 31ekmpuveckuii mok. Toku 6 paznuunvix cpeoax

DJIEKTPUYECKU TOK. YCJIOBHS CYIIECTBOBAHMS JJIEKTPUUYECKOTO TOKA.
Uctounuku Toka. Cuna Toka. [TocTosTHHBIN TOK.

Hanpsoxenue. 3akon Oma 115 yyacTKa LenH.



DNEeKTpUYECKOE COMPOTUBJIEHUE. Y IEIBHOE COMNPOTHBICHUE BEIIECTBA.
ITocnenoBarenbHOE, TAPALIEIBHOE, CMEIIAHHOE COEIMHEHNE ITPOBOHUKOB.

PaGora »snexkrpuueckoro Toka. 3akoH Jxoyns—Jlenma. MoiHOCTb
AIEKTPUYECKOTO TOKA.

DNeKTpoABMKYLIAsL CUJIa U BHYTPEHHEE CONPOTHUBIICHUE UCTOYHUKA TOKA.
3akoH Owma s MOJMHOW (3aMKHYTOM) siekTpuyeckod wnenu. KopoTkoe
3aMBbIKaHHE.

DJIEKTpOHHAasT  NPOBOJMMOCTh  TBEPABIX  METAUIOB.  3aBHUCUMOCTH
CONPOTHUBJIEHUSI METAILIOB OT TeMIIEpaTypbl. CBEPXIIPOBOAUMOCTD.

DNeKTpUYECKUid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[TomynpoBonuuku. CoOCTBEeHHass W TNpPUMECHass  MPOBOJUMOCTD
oJynpoBoIHUKOB. CBoICcTBa P—N-niepexonaa. [lomynpoBoiHUKOBBIE IPUOOPHI.

OJEKTPUYECKU TOK B pacTBOpax M paciuiaBax dSJIEKTPOJIUTOB.
DNEKTPOIIUTHYECKAS] TUCCOUUALUA. DIEKTPOIIH3.

OnekTpudeckuii Tok B razax. CaMOCTOATENbHBIA U HECAMOCTOSTEIbHbBIN
paspsa. Monnus. [1na3zma.

TexHuyeckre yCTpONCTBA M MPAKTUYECKOE IPUMEHEHHUE: aMIIEpMETP,
BOJILTMETP, PEOCTaT, UCTOYHHUKU TOKa, SJEKTPOHArpeBaTesibHbIE MPHUOOPHI,
AIIEKTPOOCBETUTENIbHBIE TMPUOOPHI, TEPMOMETP COMPOTHUBIICHUS, BAKYYMHBIN
INOJ, TEPMUCTOPbI U (HOTOPE3UCTOPHI,  MOIYNPOBOJHUKOBBIA  JTHOM,
rajbBaHHKA.

Jlemoncmpayuu

N3mepeHne cuitbl TOKa U HAIPSHKEHUSL.

3aBUCUMOCTbH CONPOTUBIEHUS UUIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IM MOTIEPEYHOI0 CEYECHMS U MaTepHraa.

CmenanHOE COeAMHEHNE TPOBOJHUKOB.

[Ipsamoe wu3MepeHue >aeKTpoABWXKyHIEH cuibl. KopoTkoe 3aMblKaHuE
raJbBaHUYECKOIO 3JIEMEHTA U OLICHKA BHYTPEHHETO COIIPOTUBIICHUS.

3aBUCUMOCTb CONPOTUBIIEHUSI METAJUIOB OT TEMIIEPATYPBHI.

IIpoBOAMMOCTB 3IEKTPOIUTOB.

HckpoBoii pa3psa U IpOBOAUMOCTh BO3/1yXa.

OnHOCTOPOHHSIS TPOBOJAMMOCTD AUO/A.

Yuenuueckuui sxcnepumenm, 1abopamophuie pabomoi

N3ydenune cMEmaHHOro COeIMHEHUS PEZUCTOPOB.

N3mepeHne 3neKTpoABUKYILEN CUJIbI HCTOYHUKA TOKA U €70 BHYTPEHHETO
CONPOTHUBJICHUSI.

HabGnronenue snekTposnusa.

MexnpeaMeTHble CBA3H



Nzyuenne kypca ¢pusuku 6a30Boro ypoBHs B 10 kiacce oCyIecTBIsIeTCs ¢
YY4ETOM COAEPKATEIbHBIX MEXIPEIMETHBIX CBA3E€H C KypcamMH MaTeMaTHKH,
OMOJIOrMH, XUMHH, Feorpaduu U TEXHOJIOTUH.

Mesicnpeomemnvle nonsimus, CBI3aHHbIE C U3YYEHHEM METOJOB HAyYHOIO
MO3HAHUS: ABJICHUE, HAYYHBIH (pakT, TUMOTE3a, (pu3ndeckas BEIMUMHA, 3aKOH,
Teopusi, HaOJIOICHIE, FIKCIIEPUMEHT, MOJICTUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuka: penieHUe CHUCTEMbl ypaBHEHUM, JIMHEHHAs QyHKIHS,
napabojyia, rumnepobona, HMX TrpagUKd U CBOMCTBA, TPUTOHOMETPUUYECKUE
GyHKIUM: CHHYC, KOCHHYC, TaHT€HC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPUYECKOE TOKIECTBO, BEKTOPHI U UX MPOEKLMU HA OCH KOOPJIHUHAT,
CJIO’KEHUE BEKTOPOB.

buonocus: MexaHMYecKoe JBW)KEHHME B JKMBOM mpupone, Auddysus,
OCMOC, TEIJIOOOMEH JKUBBIX OpPraHU3MOB (BMJbl TEILJIONEPENAayH, TEIJIOBOE
PaBHOBECHE), DIIEKTPUUECKUE SIBJICHUS B KUBOI PUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BELIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ,
MOJIb BEILIECTBA, MOJSpHAas Macca, TEIUIOBbIE CBOMCTBA TBEPABIX TEII,
KUJKOCTEN M ra3oB, DJIEKTPUYECKHE CBOMCTBA METAJUIOB, JJIEKTPOJIMTHYECKAs
JUCCOLMALINS, TaJIbBAHUKA.

l'eocpaghus: BNaXXHOCTH BO3/1yXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: nmpeoOpazoBaHUE JABMKEHUHN C UCIIOIb30BAaHUEM MEXAHU3MOB,
y4€T TpPEHUs B TEXHHUKE, NMOALIMIIHUKHU, MCIOJb30BAHUE 3aKOHA COXPAHEHUS
UMIIyJbCa B TEXHUKE (pakeTa, BOJOMET U JPYrUe€), ABUraTelb BHYTPEHHEIO
CrOpaHus, IapoBas TypOuHa, OBITOBOM XOJIOAWJIBHUK, KOHAULIMOHED,
TEXHOJIOTMM  TIOJyYEHHs] COBPEMEHHBIX MaTe€puajioB, B TOM  YHCIE
HAaHOMATEpPUAJIIOB, W  HAHOTEXHOJIOTMH,  3JEKTPOCTaTHYECKas  3alluTa,
3a3eMJICHUE AIEKTPONPUOOPOB, KCEpOKC, CTpYHHBIN HIpUHTED,
AJIEKTpPOHArpeBaTeNbHbIE  MPUOOPBI,  JIEKTPOOCBETUTENBHBIE  IPUOOPHI,
raJlbBaHUKA.

11 KIIACC

Paznen 4. JaekTpoanuHammnka
Tema 3. Mazcnummnoe nojie. I1eKmMpOMAZHUMHAA UHOYKYUA
[TocrosiHHBIE ~MarHuThl. B3auMOJEHCTBUE TMOCTOSHHBIX  MAarHHUTOB.
MaruutHoe nosie. Bexkrop MarHuTHOM MHAyKUMH. [IpuHmmMn cyneprno3unuu
MAarHUTHBIX NOJied. JInHUKM MarHuTHOM MHAyKuuu. KapTrHa JIMHUKA MarHUTHOM
MHJIYKIIUH TI0JISI TOCTOSIHHBIX MarHUTOB.



MarauTHOe TMOJie MPOBOJHMKA C TOKOM. KapThHa nuHUNA WHAYKIUU
MAarHUTHOTO TOJISl NIMHHOTO MPSIMOTO MPOBOJHUKA M 3aMKHYTOT'O KOJIBIIEBOT'O
NPOBOJHMKA, KaTymku ¢ TokoM. OmnbeiT Opcrega. BzaumopneiicTBue
MPOBOJJHUKOB C TOKOM.

Cuna Amrnepa, e€ MOAYJb U HalpaBJICHUE.

Cuna JlopeHua, e€ Moaynb W HampaBlieHHE. JIBH)KEHHE 3apsKEHHOMU
YacCTHUIIBl B OJJHOPOHOM MarHUTHOM MoJje. Pa6ota cuisl Jlopenna.

SlBnenne »IEeKTpOMArHUTHOM WHAYKIUU. [IOTOK BEKTOpa MarHUTHOM
UHIYKIMHA. OJEKTPOJABWKYIIAs CUJIa WHIAYKIMHU. 3aKOH SJIECKTPOMArHUTHOMN
nHaykuuu Papanes.

BuxpeBoe aeKTpHUEcKOe MOoje. DIEKTPOJBHKYIIAs Cuila WHAYKLHUH B
MIPOBOJIHUKE, IBUKYIIEMCS MOCTYIATEILHO B OJTHOPOJHOM MarHUTHOM TIOJIE.

[IpaBuno Jlenua.

NHnykTuBHOCTh. SIBIEHHME CAaMOMHAYKIUMU. OJIEKTPOJBHXKYIAS CHIIA
CaMOMHIYKIIUU.

DHeprusi MAarHUTHOTO MOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHUYecKre yCTPONCTBA M TMPAKTUUECKOE IMPUMEHEHHUE: MOCTOSHHBIE
MArHUThI, JEKTPOMATHUTHI, AJIEKTPOJBUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTHL, UHIYKI{MOHHAS I1€Yb.

Jlemoncmpayuu

OnbIT Opcrena.

OTKJIOHEHHE JIEKTPOHHOTO ITyYKa MAarHUTHBIM T1OJIEM.

JIvHUYM MHIYKIIMA MAarHUTHOTO TTOJISL.

B3anmonenicTBrue 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JencrBue cuibl JIopeHIia Ha MOHBI AJIEKTPOJIUTA.

SBneHune 3JIeKTPOMArHUTHOM WHIYKIIHH.

IIpaBuino Jlenna.

3aBUCUMOCTh  JJICKTPOJBIKYIIEH CHJIbl HMHIAYKIMH OT CKOPOCTHU
W3MEHEHHUS] MAarHUTHOTO MOTOKA.

SIBrieHUE CAMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3ydyeHne MarHuTHOTO MOJIsL KATYIIKH C TOKOM.

HccnenoBanue AelicTBUSI MOCTOSSHHOTO MAarHUTa Ha paMKY C TOKOM.

UccnenoBanue sBIEHUS 3JIEKTPOMATHUTHON UHAYKIIHH.

Pasnen 5. Kosie0aHus ¥ BOJIHBI



Tema 1. Mexanuueckue u 31eKmMpOMAZHUMHbIE KONE€0AHUS

KonebGarenbnas cucrema. CBOOOJHBIE MEXaHHYECKHE KOJICOAHMUS.
I"apmonunueckue konedbanus. [lepuon, yacrora, ammutyaa u ¢asza KojaecOaHuM.
[IpyxuHHBIN MAasITHUK. MaremaTudecKui MAasITHUK. YpaBHeHue
rapMOHUYECKUX KosieOanuii. [IpeBpaimieHue »HEPruM TpU TAPMOHUUYECKHUX
KOJICOaHUSX.

Koneb6arenbubiii koHTYyp. CBOOOIHBIE 3JEKTPOMArHUTHbIE KOJEOAHUS B
UJCATbHOM KOJEOaTeIbHOM KOHType. AHAJOTUs MEXAY MEXaHUYECKUMU U
ANEKTPOMArHUTHBIMU KosieOanusmu. dopmyna Tomcona. 3akoH coXpaHEHHS
SHEPTUU B UJICATHHOM KO0JIeOATEIHHOM KOHTYDE.

[IpeacraBnenre 0  3aryxalomux  KojieOaHUSX.  BBIHYXIIEHHbBIE
MexaHudeckue KosieOanus. Pe3oHaHc. BBIHYXIEHHBIE 3JIEKTPOMArHUTHbBIE
KOJIe0aHMUsI.

[lepemenHblii TOK. CUHYCOMJAIbHBIA NEPEMEHHBIA TOK. MOIIHOCTh
MEPEMEHHOr0 TOKa. AMIUIMTYJIHOE U JIEUCTBYIOIIEE 3HAYEHUE CHUJIbI TOKa U
HaIpsHKEHUSL.

Tpancdopmarop. [IpousBoacTso, nepegaya  Hu norpedieHue
ANEKTPUYECKON DHEPrUM. OKOJOTMYECKUE PUCKHM TIPU  MPOU3BOJCTBE
anekTposHepru. KynbTypa HCHOJIb30BaHUS 3JIEKTPOIHEPTUU B MTOBCEIHEBHOM
KU3ZHU.

TexHuyeckre yCcTpoMCTBa M MPAKTUYECKOE MPUMEHEHHE: AJIEKTPUUECKUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, IMHUU DJIEKTpOIIepe1ay.

Jlemoncmpayuu

HccnenoBanune mapamMeTpoB KoieOaTenbHON cHUCTeMbI (NMIPYKUHHBIN WITH
MaTeMaTUYECKUI MAsSTHHK).

Habmronenue 3aryxaromux KojieOaHHi.

UccnenoBanne CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

Ha6nronenue pe3onanca.

CBOOOTHBIC ANMEKTPOMATHUTHBIE KOJICOAHUS.

OcuumiorpaMMsl (3aBUCUMOCTU CUJIBI TOKA W HANPSDKEHHUS] OT BPEMEHHM)
JUTSI JIEKTPOMArHUTHBIX KOJIEOaHUH.

Pe3onanc npu mnocnenoBaTeIbHOM COEAMHEHWH PE3UCTOPA, KaTYIIKU
MHJIYKTUBHOCTHU U KOHJIEHCATOPA.

Mopens TMHUY NEKTPONEPENAYH.

Yuenuueckuii sxcnepumenm, rabopamopHule pabomol

HccnepoBanue 3aBUCMMOCTH MEpUOIA MajbIX KOJIEOAaHUU rpy3a HAa HUTHU
OT JJIMHBI HUTU U MACCHI TPy3a.



HccnenoBanne mnepeMEHHOr0 TOKA B LENH W3 IOCIEI0BATEIBHO
COEAMHEHHBIX KOHAEHCATOPa, KaTyIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMAZHUMHbLE B0JIHbL

MexaHnueckue BOJIHBI, YclOBUsS pacnpoctpanenus. Ilepuon. CkopocTh
pacnpocTpaHeHuss M JJiMHa BOJHBL. llomepeyHble M TPOJOJIBHBIE BOJIHBI.
WnTepdepentus u qudpakius MEXaHUYECKUX BOJIH.

3Byk. CkopocThb 3ByKa. [ poMkocTh 3Byka. Beicotra ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJIHBI. YCIJIOBHS H3JIYyYEHHS DSJIEKTPOMArHUTHBIX
BOJIH. B3aumHas opuentanus BektopoB E, B, V B anekTpoMarHuTHO# BOJHE.
CBoiicTBa 3JIEKTPOMarHUTHBIX BOJIH: OTPaXEHHUE, MPEJOMIICHHE, MOJISIpU3aLus,
mudpakmus, uarepdeperiusa. CKOpoCTh JIEKTPOMArHUTHBIX BOJIH.

[IIxana 3JI€KTPOMarHUTHbIX BOJIH. [I[puMEeHEHNE AIEKTPOMArHUTHBIX BOJIH
B TEXHUKE U OBITY.

[IprHIMIBI paguoCBs3U U TeneBuaAcHusA. Paqnonokanus.

DIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH CPEIbI.

TexHHuecKre yCTpOHMCTBA M MPAKTUYECKOE MPUMEHEHHUE: MY3bIKaJbHBIE
MHCTPYMEHTHI, yJIbTPAa3BYKOBasi JUAarHOCTUKA B TEXHUKE W MEIULMHE, pajzap,
paguonpuEéMHHUK, TEIEBU30p, aHTeHHa, Tesiepon, CBYU-neus.

Jlemoncmpayuu

ObpazoBanue 1 pacIpOCTPAHEHNE MOMEPEUHBIX U MPOAOIbHBIX BOJIH.

Kone6umomieecs Teno Kak KCTOYHUK 3BYKa.

HabGnronenue orpaxeHus: U IpeOMICHUS] MEXaHUYECKUX BOJIH.

Hab6nronenue nntepdepeniinu u qudpakiiii MEXaHUYECKUX BOJIH.

3BYKOBOM pE30HAHC.

Habmonenue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYJIO0U U
4acTOTOM KOJeOaHUI.

HccnenoBanne  CBOWCTB  JJIEKTPOMAarHUTHBIX ~ BOJIH:  OTPa)KEHHE,
pesioMIIeHUE, OSIpU3alns, UPPaKIKsl, UHTEpPEepeHIus.

Tema 3. Onmuka

I'eomerpruueckas ontuka. [IpsMosMHENHOE pacHpoCTpaHEHUE CBETa B
OIHOpOIHOM cpene. JIyu cBera. ToueuHbI UCTOYHUK CBETA.

OTtpakenue cBeTa. 3aKOHbI OTpakeHUs cBeTa. [locTpoeHne n3o0pakeHuit
B INIOCKOM 3€pKajie.

[Ipenomnenne cBera. 3aKOHBI MPENOMIICHUS CBeTa. AOCOIIOTHBIN
nokasarens npejaomiieHus. [loiHoe BHyTpeHHee oTpaxkenue. [IpenenbHbiid yro
MIOJIHOTO BHYTPEHHETO OTPAXKEHUS.

HNucniepcust cBera. ClI0XKHBIN cocTaB 0enoro ceeta. LIger.



Cobuparomue M pacceuBamomue JIUH3bL. ToHkas juH3a. DoKycHOe
paccTosiHue M ONTHUYecKas cuja TOHKOW nuH3bL. [locTpoeHune m3oOpaxeHuil B
coOuparolMx W pacceuBalomMx JuH3aX. Dopmysra TOHKOH  JIMH3BIL.
VYBenuueHue, 1aBacMoe JIMH30M.

[Ipenensl MPUMEHNMOCTHA T€OMETPUYECKON ONITUKH.

Bonnosas ontuka. UnTepdepennus cera. KorepeHTHbIE HCTOYHUKH.
VYcaoBus HaOMIOJEHUS MAaKCUMYMOB M MHMHHUMYMOB B HHTEp(PEPEHIIMOHHOMN
KapTUHE OT JBYX CUH(Aa3HbIX KOT€PEHTHBIX UCTOUYHUKOB.

Hudpakusa ceeta. JudpakunoHHas pemérka. YcioBue HaOIIOACHUS
[JIABHBIX MAaKCHMYMOB TIpH IMaJ€HUM MOHOXPOMAaTHYECKOIO CBETa Ha
IU(PPAKIIHOHHYIO PEHIETKY.

[Tonsipuzanus cBera.

TexHuyeckne ycTpoWcTBa W IMPAKTUYECKOE IMPHUMEHEHUE: OYKH, JIyIa,
dboToanmapar, MPOEKIMOHHBIA ammapaT, MHUKPOCKOI, TEJIECKOI, BOJOKOHHAas
OITHKA, AUPPAKIIMOHHAS PEIIETKA, MOISPOUI.

Jlemoncmpayuu

[IpssMonMHEHOE pPACHPOCTPAHEHHUE, OTPAKEHHE M IPEIOMIICHUE CBETA.
OnTuyeckue NpudOpHI.

ITonHoe BHyTpeHHEE OTpakeHue. Monenb CBETOBOA.

HccnenoBanue cBOWCTB U300paKeHH B TUH3AX.

Mopenn MUKpOocKoma, TEJIECKOIA.

Habmronenue uatepdepeHinu ceera.

Habmronenue nudpakiyuu ceera.

Ha6nronenue nucnepcuu cBera.

ITonydeHnue cnekTpa ¢ MOMOIIBIO IPU3MBI.

[Tonyuenue cnekTpa ¢ MOMOIIBI0 AUPPAKIIMOHHON PEIIETKY.

Hab6nronenue nossipusaiivu cBeTa.

Yuenuueckuui sxcnepumenm, 1abopamopHule pabomoi

N3mepenne nokasaress npeoMIIeHus CTEKIa.

HccnenoBanue cBOMCTB U300paKeHH B TUH3AX.

Hab6nronenue nucnepcuu cBera.

Pa3znen 6. OcHOBBI crieUAJIBHON TEOPHH OTHOCUTEIBHOCTH

I'paHunel  OPUMEHMMOCTH — KJacCMUecKoM  mexaHukd. IloctynaTsl
CHELMAIbHOM TEOpUH OTHOCHUTEIBHOCTU: MHBAPUAHTHOCTb MOJAYJS CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DIHIITEHHA.

OTHOCHUTENIBHOCTh ~ OJTHOBPEMEHHOCTH.  3aMEJICHHE  BPEMEHU U
COKpAIlICHHUE JUIHHBI.



DHeprus 1 UMIYJbC PEISITUBUCTCKON YaCTHILIBI.

CBsi3b MacCchl C DJHEPrue M MMITYJIbCOM PEISTUBUCTCKOW YaCTHIIBI.
DHeprus MokKosl.

Pazgen 7. KBanToBasi pusnka
Tema 1. Dnemenmovt K6AHM OGO ONMUKU
®otonnl. ®opmyna Ilnanka cBsizu 3HEpruu (POTOHA C €ro 4YacTOTOM.
DHeprus 1 UMIyJbC (HOTOHA.
OtkpeiTue u uccnenoBanue Gorosddexra. Ombiter A. I'. Cronerona.

3akonbl porodrddexra. YpaBuenue DiHmTerHa 111 hoTodddexta. «Kpachas
rpa"una» ¢horodddexra.

JlaBnenue ceera. OnwiTel I1. H. JleGenera.

XHUMHUYECKOE IEUCTBUE CBETA.

Texanueckne yCTpOWCTBa M MPAKTHUECKOE MPUMEHEHUE: (POTOIIEMEHT,
dboTomaTuuk, conmHevyHas 6aTapes, CBETOIUO/I.

Jlemoncmpayuu

®oT03(¢deKT HA YCTAaHOBKE C [IMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHeMHETo (poTodddekTa.

Ceeroauon.

Conueunas Oarapes.

Tema 2. Cmpoenue amoma

Mopenb aroma Tomcona. OnbiTel Pezepdopaa mo paccesHuio o -4acTHll.
IInanerapnas moxens aroma. Ilocrtynatel bopa. M3nydenue m mornomeHue
(GOTOHOB MpHU MEpexojie aToMa C OJHOTO YPOBHS PHEPIUU Ha Apyroil. Bumabl
criekTpoB. CIIEKTp YPOBHEW SHEPTUU aTOMa BOJIOPO/IA.

BonnoBeie cBoiictBa uactull. Bomubl ne bpoins. KopmnyckymnsipHo-
BOJIHOBOM JyaJu3M.

CHoHTaHHOE U BBIHYKJICHHOE U3TyUYCHHUE.

TexHuyeckue ycTporcTBa M MPAKTUYECKOE NMPUMEHEHHUE: CHEKTPAJIbHBIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBbII KOMIIBIOTED.

Jlemoncmpayuu

Mopguens onsita Pesepdopra.

Onpenenenue JIMHBI BOJHBI J1a3epa.

HaGnronenue nuHeyaThIX CIIEKTPOB U3ITyUYEHHUS.

Jlazep.

Yuenuueckuui sxcnepumenm, 1abopamopHule pabomoi

Ha6nronenue nmuHeiyaToro cnekTpa.

Tema 3. Amomnoe a0po



OKCIEPUMEHTHI, JO0Ka3bIBAIOIIUE CJIOKHOCTb CTpOoeHUs siapa. OTKpbITHE
paguoaktuBHOCTH. OmbiTel  Pesepdopma 1o  ompeneneHwio  cocTaBa
paanoakTuBHOro wu3nydeHusa. CoictBa anbda-, Oera-, ramma-u3ayyeHUs.
Binsinue paagnoakTUBHOCTH Ha KUBbIE OPTaHU3MBI.

OTkpbiTHE POTOHA U HeWTpoHa. Hyknonnas moxens sipa ['eitzenOepra—
NBanenko. 3apsa sapa. MaccoBoe uncio siapa. M30Torbl.

Anbda-pacnaa. DJEKTPOHHBIA M TO3UTPOHHBIN Oeta-pacnan. [amma-
U3JIydeHue. 3aKOH PaJuoaKTUBHOIO pacraja.

DHeprus CBsA3M HYKJIOHOB B sifipe. SAnepubie cuibl. Jlegekt macchl siapa.

SInepueie peakunu. /lenenne u cuHTES AI€Ep.

SAnepuriii peakrop. TepmosimepHsiii cuHTe3. [IpoOieMbl U MEepPCEKTUBHI
AIEPHON SHEPTETUKHU. DKOJIOTUYECKNE ACTIEKTHI SIAEPHON YIHEPTETHKHU.

DneMeHTapHble YacTUllbl. OTKPBITHE MO3UTPOHA.

MeToap! HAOJIIOICHHS ¥ PETUCTPAIIMH SJIEMEHTAPHBIX YaCTHIL.

dyHIaMEeHTabHBIE B3aWMOJIeHCTBHsI. EMWHCTBO (Du3Mdeckoil KapTHUHBI
MHUpa.

TexHuyeckne ycTpoWCTBA U TNPAKTUYECKOE NPUMEHEHHE: JO3UMETP,
Kamepa BuiibcoHa, siiepHbIi peakTop, aToMHasi 6oM0a.

Jlemoncmpayuu

Cu€TurK MOHUBHPYIOIINX YACTHII.

Yuenuueckuii sxcnepumenm, rabopamopHule pabomol

UccnenoBanue TpekoB yacTuil (110 TOTOBBIM (poTorpadusm).

Paspnen 8. DiieMeHTBI aCTPOHOMUM M ACTPOPU3UKHU

Otamnbl pa3BuUTUA acTpoHOMHUHU. [IpukinagHOE M MUPOBO33PEHYECKOE
3HAYECHHE ACTPOHOMHMH.

Bun 3Bé€3nnoro neba. Co3Be3nus, sipkue 3BE3/bI, TUIAHETHI, UX BUIUMOE
JBHKCHUE.

Connedynas cucrema.

Connne. ConHeunass akTMBHOCTb. Mcrounuk sHepruu CoiHua M 3BE3N.
3BE3/bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(Marpamma «CIIEKTPAJIbHBINA Kjl1acc —
CBETUMOCTBY». 3BE3/bl IVIABHOW IOCJIEN0BATEIBHOCTH. 3aBUCUMOCTh «Macca —
CBETHUMOCTB» I 3BE3] IVIABHOM IIOCJIENOBATENBHOCTH. BHYTpEeHHEE CTpOoeHue
3B€31. COBpEMEHHBIE NPECTABICHUS O IIPOUCXOXKIeHNN U dBommonun ConHna
U 3BE3J1. DTanbl )KU3HU 3BE3I.

Mneunslii [IyTe — Hama I'anaktuka. Ilonoxenue m nukenune CosHLIA B
lNanaktrke. Tunbl ramaktuk. Pagumoranakthku m kBasapbl. UEpHbIE OBIPHI B
ANPax TAIAKTUK.



Bcenennas. Pacmmpenue Bceenennoit. 3akon Xa60ma. PasOeranue
ranakTuk. Teopus bonsioro B3psiBa. PenukroBoe n3nyyeHue.

MacmrabHas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnpie mpo0sieMbl aCTpPOHOMUHM.

Yuenuueckue nabnooenus

Habmonenus HEBOOPYKEHHBIM IJ1a30M c WCIIOJIb30BaHUEM
KOMITBIOTEPHBIX NPUJIOKEHUH JJI1  ONpEeNeTeHUsI TMOJIOKEHUS HEeOECHBIX
00BEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHbIE co3Be3usi CeBEpHOro MOIyIapus u
SIPKUE 3BE3/IBI.

Ha6monenus B Teneckon Jlynsl, mianet, Maeunoro Ilytu.

O06o01marmee NOBTOpPeHHE

Ponb Qu3Mkm M acTpOHOMHUM B 3KOHOMHYECKOM, TEXHOJOTHYECKOMH,
COLIMAIIBHOM W 3TUYECKOW cdepax NeATeTbHOCTH YeJOBEKa, pojb M MECTO
GU3MKM U acCTPOHOMHUM B COBPEMEHHOW HAyYyHOM KapTHHE MHpA, pPOJIb
¢bu3mdeckoit Teopur B HOPMUPOBAHUH TIPEACTABICHUN O (PU3NUECKON KapTUHE
MHUpa, MECTO (PHU3UYECKOW KApTUHBI MUpa B OOIIEM pSAy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IPUPOJIE.

MexnpeaMeTHbIe CBA3H

Nzyuenne kypca ¢pusuku 6a30Boro ypoBHs B 11 kiacce ocymiecTBisieTcs ¢
Y4ETOM COAEPIKATEIBHBIX MEKIIPEIMETHBIX CBS3€M C KypCaMH MaTEMAaTHKHU,
OMOJIOTHH, XUMUH, Teorpaduu U TEXHOJIOTHH.

Meoicnpeomemnvle nonsamust, CBI3aHHbIE C U3yYEHUEM METOJ0B HAyYHOI'O
MO3HAHUSA: SIBJIEHUE, HAY4YHbIH (aKT, TUIOTE3a, (u3HUecKas BeJIMYMHA, 3aKOH,
Teopusi, HaOII0eHHE, SKCIIEPUMEHT, MOJICTUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pemieHHEe CHCTEMBl YPAaBHEHUM, TPUTOHOMETPHUYECKHUE
GbyHKIMA: CUHYC, KOCHHYC, TaHI'€HC, KOTaHI'€HC, OCHOBHO€E
TPUTOHOMETPUUECKOE TOKIECTBO, BEKTOPHI U UX MPOEKIHUHA HA OCH KOOPAUHAT,
CIIO)KEHHE BEKTOPOB, ITPOM3BOJHBIC JJIEMEHTAPHBIX (DYHKIMHA, MTpU3HAKU
1noIo0Ust TPEYroJIbHUKOB, OIpEeeieHHe MIIOMAau TUIOCKUX (Guryp u oobéma
Tell.

buonocusa: »nekTpuyeckue SIBICHUS B KMBOM MpuUpoJE, KoJieOaTelabHbIE
IOBW)KEHUS B JKMBOW NPUPOJIE, ONTHYECKUE SBICHUS B XUBOW NPUPOJE,
NEUCTBUE paMalliy HA KUBbIE OPTAHU3MBI.

Xumus: CTPOGHHME aTOMOB W MOJIEKYJI, KPHUCTAUIMYECKas CTPYKTypa
TBEPABIX  TEJ, MEXaHU3Mbl OOpa30BaHUA KPUCTALIMYECKOM  PEIIETKH,
CIIEKTPAJIbHBIN aHAIH3.

l'eoepagusa: wmarHuTHbIE TMOJIOCAa 3€MJIM, 3aJ€KH MArHUTHBIX PV,
(poTochEMKa 3eMHOM MOBEPXHOCTHU, MPECKA3AHNE 3eMIICTPACEHUH.



Texnonocus: NVHUM SIEKTPOIEpENad, TEHEPATOpP IEPEMEHHOTO TOKa,
3JIEKTPOABUTATEIb, UHAYKIIMOHHAS N€Yb, pajap, PaauoNpUEMHUK, TEIECBU30D,
anTeHHa, TenedoH, CBY-neub, MpOEKIIMOHHBIN amnmapaT, BOJIOKOHHAs OITHKA,
COJIHEUHas OaTapes.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
OU3UKE HA YPOBHE CPETHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOTO mpeameTra «DPU3MKa» Ha YPOBHE CPEAHETO OOIIEro
obpazoBaHusi  (0a30BbIH  YpPOBEHb) JIOHKHO OOECHEYUTh  JIOCTHIKEHHE
CIIEIYIONTUX JIMYHOCTHBIX, METAMPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIHHBIX
pE3yJIbTaTOB.

JINYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHUs YyuyeOHoro mpeamera «Duznka»
JOJDKHBI ~ OTpakaTh  TOTOBHOCTh M CIIOCOOHOCTh  OOYYaroOIIUXCs
PYKOBOJCTBOBAaTbCSl C(OPMUPOBAHHON BHYTPEHHEH MO3UIUMEH JMYHOCTH,
CUCTEMOI ILEHHOCTHBIX OpHUEHTAIMH, MO3UTHUBHBIX BHYTPEHHUX YOEKIEHUH,
COOTBETCTBYIOIIUX TPAJULIHUOHHBIM IIEHHOCTAM POCCHMCKOTO OOUIECTBA,
paclIMpeHre >KU3HEHHOTO OIbITa M ONbITa JAEATEIBHOCTH B IMpoIEecce
peanu3alui OCHOBHBIX HAMPABJICHUN BOCIUTATEIIBHOW JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaaaHCKOro BOCIIMTAHMS

c(hOPMHUPOBAHHOCTh  TPAXKIAHCKOW  MO3UIMM  OOYy4aromerocss  Kak
AKTUBHOTO M OTBETCTBEHHOTO YJI€HA POCCUICKOTO 00IIECTBa;

NPUHATHE TPAAWIIMOHHBIX OOIEYEIIOBEUECKINX TyMAaHUCTHYECKUX U
JNEMOKPATHYECKUX LEHHOCTEW;

TOTOBHOCTbh BECTH COBMECTHYIO JIEATENIBHOCTh B MHTEPECAX IPAKIAHCKOTO
o0l11ecTBa, y4aCTBOBATh B CAMOYIIPaBJICHUHU B 00pa30BaTENbHON OpraHu3allnu;

YMEHHE  B3aUMOJICUCTBOBATh C  COLUMAJIBHBIMH  HWHCTUTYTaMH B
COOTBETCTBHUH C MX (DYHKIMSIMU U HA3HAYECHUEM;

TOTOBHOCTbh K TYMAaHUTAPHOW U BOJIOHTEPCKOM NEATEIBHOCTH;

2)IaTPUOTHYECKOT0 BOCITUTAHUS:

c(hOpMHPOBAHHOCTH POCCHICKOM rPaXJaHCKOU UJIEHTUYHOCTH,
MaTpUOTU3MA;

LIEHHOCTHOE OTHOIIIEHUE K TOCYJapCTBEHHBIM CHUMBOJIAM, JHOCTHXKEHUSIM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3)1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO MTOBEJCHUS;

CIIOCOOHOCTH OIICHWBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIC PEIICHWS,
OPUEHTHUPYACh HA MOPAIIBHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCJIE B
NEATEIbHOCTUA YYEHOTO;



OCO3HaHHUE JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OyAyIIero;

4)3CcTeTHYEeCKOr0 BOCTIMTAHMS:

ACTETHYECKOE OTHOIICHHE K MHUPY, BKJIIOYas OCTETUKY HAyIHOTO
TBOPYECTBA, MPUCYIIETO QUHIECKON HAYKE;

S)Tpy0oBOro BOCIMTAHMS:

MHTEpPEC K pa3iuuHbiM chepam npodecCHOHaTbHON AESITENbHOCTH, B TOM
YuClie CBS3aHHBIM C (PU3WUKON M TEXHHKOW, YMEHHE COBEpIIATh OCO3HAHHBIN
BbIOOp Oyayiie mnpodeccun MU pearu30BbIBATH COOCTBEHHBIC >XU3HCHHBIC
TUTaHBI;

TOTOBHOCTh W CIHOCOOHOCTh K OOpa3oBaHHWIO W CaMOOOPa30BaHUIO B
o0nactu (PU3HKHU Ha IPOTXKEHUU BCEH JKU3HU;

6)3K0JI0rH4eCcKOro BOCIIMTAHUSA:

c(hOPMHUPOBAHHOCTH IKOJIOTUYECKON KYyJIbTYphl, OCO3HAHUE TII00aTHHOTO
XapakTepa 3KOJOTHUYECKHUX pooIieM;

IUIAHUPOBAaHUE W OCYIIECTBICHUE JIEHUCTBUM B OKPYXKAIOLIEH Cpelle Ha
OCHOBE 3HaHUS LIEJIEH YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

pacIIMpeHre OIMbITa NEATEeIHPHOCTH JKOJOTHYECKOW HaNpaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH TI0 (QU3HKE;

7)lIeHHOCTH HAYYHOT0 MO3HAHMS

c(OpPMUPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS GU3UUECKON HAYKH;

OCO3HaHWE IIEHHOCTH HAy4HOH AESITeNbHOCTH, TOTOBHOCTH B MpOIIECCE
U3ydeHUs (U3MKKM OCYIIECTBISATh TPOEKTHYID M HCCIEIOBATEIBCKYIO
NeSTeTLHOCTh MHIUBUIYAIHHO U B TPYIIIIC.

METAINIPEAMETHBIE PE3YJIBTATBI

ITo3naBaTe/ibHbIE YHHMBEPCAJbHBIE YUeOHbIE el CTBUS
Ba3oBble Jijornueckue 1eiicTBUA:
CaMOCTOSATENbHO  (OopMyNIHUpOBaTE H  aKTyaIM3upoBaTh  MpoOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENETATh LEIU JEATEIbHOCTH, 33/1aBaTh NapaMETpbl U KPUTEPUU HX
JIOCTHKCHHS,
BBISIBISAITH 3aKOHOMEPHOCTH M IPOTHUBOPEUMSI B PaccMaTpPUBAEMBbIX
(bu3NYECKUX SIBICHUSAX;
pa3pabaThIBaTh IJIAH PEIICHUS MPOOJIEMBI ¢ YUYETOM aHaN3a UMEIOIINUXCS
MaTepHUaIbHbIX U HEMATEpHUATbHBIX PECYPCOB;



BHOCHUTh KOPPEKTHBBI B JESATEIBHOCTh, OIICHUBAaTh COOTBETCTBUE
PE3yNbTATOB IEJISIM, OIIEHUBATH PUCKH MTOCJIEICTBHI eI TEIHHOCTH;

KOOPJMHUPOBaTh M  BBINOJHATE pPabOTy B YCIOBHSAX peajJbHOTO,
BHUPTYaJIbHOTO 1 KOMOMHUPOBAaHHOTO B3aMMO/ICHCTBHSI,

pPa3BUBATh KPEATHBHOE MBIIUICHNE TIPU PEIICHUH KU3HEHHBIX MPOOIIEM.

ba3oBble nccienoBarebCcKHe JeiCTBUSL.

BJIaJICTh HAYYHOH TEPMUHOJIOTHEH, KIFOUYEBBIMU MOHSATUSIMH M METOJIAMHM
(U3UYECKON HAYKH;

BJIaJCTh  HaBBIKAMH  Y4eOHO-HCCIICIOBATECILCKOW M IPOCKTHOM
NESATETPHOCTH B 00JacTH (U3WKH, CHOCOOHOCTBIO U TOTOBHOCTHIO K
CaMOCTOSITEILHOMY  TOWMCKY METOJOB  pEmIeHHS 3a7ad  (U3UIECKOTO
coJiep KaHusl, TIPUMCHCHHUIO PA3IMYHBIX METOJIOB TTO3HAHUS,

BJIQJCTh BHUJIAMH JIEATCILHOCTH I10 TIOJYYCHHIO HOBOTO 3HAHHS, €ro
UHTEPIpPETAINH, MPEeoOpPa30BaHUI0 W TPUMEHEHHUIO B PA3JIMYHBIX YYEOHBIX
CUTYalUsX, B TOM YUCJIE MIPHU CO3JaHUH YU€OHBIX IPOEKTOB B 001aCTU (DU3HKH;

BBISIBIIATh TIPUYMHHO-CIICJICTBEHHBIE CBS3U M aKTyaJIM3WpPOBaATh 3a/ady,
BBIJIBUTATh TUIIOTE3y €€ PEIICHHS, HaXOAUTh apTyMEHTHI IS JI0Ka3aTeIbCTBA
CBOUX YTBEPKJICHHMH, 3a/1aBaTh TapaMETPhl M KPUTCPUU PEIICHHS;

aHAIM3UPOBATh TIOJYYCHHBIE B XOJI€ PEIICHHUS 3a7addl pPe3yJbTaThl,
KPUTUYECKA OIICHUBATh WX JOCTOBEPHOCTh, MPOTHO3UPOBATH H3MCHECHHE B
HOBBIX YCIIOBHSIX;

CTaBUTh M (OPMYIMPOBATH COOCTBEHHBIC 3aJlayd B 0Opa30BaTEILHOM
JEATEIBHOCTH, B TOM YHCIIC TIPH U3YYCHUH (PU3HUKHU;

JaBaTh OIICHKY HOBBIM CHUTYAIUsIM, OIICHUBATH TPUOOPETEHHBIN OIIBIT;

YMETh TIEPEHOCUTh 3HAHWS MO (U3UKE B TPAKTUYECKYIO 0O0JaCTh
KU3HEIEITEIbHOCTH;

yYMETh MHTETPUPOBATh 3HAHUS U3 Pa3HBIX IIPEIMETHBIX 00/1aCcTeH;

BBIJIBUTATh HOBBIC UJIEH, PEJIaraTh OPUTHHAILHBIC TOAXObI U PEIICHHUSI;

CTaBUTH MPOOJIEMBI U 33/1a49H, JOMYCKAIOIINE ATbTEPHATUBHBIE PEIICHU.

Pabora ¢ unpopmanmeii:

BJaJICTh HaBBIKAMH IOJyYEHUsS HHPOpMAUU (PU3NYECKOTO COICPIKAHHUS
U3 UCTOYHHUKOB Pa3HBIX THUIIOB, CAMOCTOSTEIIBHO OCYIIICCTBIIAThH ITOMCK, aHAJIH3,
CUCTEMATHU3AINIO0 U WHTEPIPETANNI0 WHPOPMAIIUU PA3THYHBIX BUIIOB U (HOpM
MIPEACTABJICHHUS;

OIICHMBATh JOCTOBEPHOCTh HH(POPMAIIHH;

UCIIOJIB30BaTh CpEeACTBAa HMH(POPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJIOTUI B pelieHun KOTHUTHBHBIX, KOMMYHUKATHBHBIX U
OpraHU3AIMOHHBIX 33/1ad ¢ COOJIOICHNEM TPEOOBAHMI SPTOHOMUKU, TEXHUKHU



0€30IMacCHOCTH, THTUEHBI, PeCypcoCOepeKeHNUs, TPABOBBIX U 3TUYCCKUX HOPM,
HOPM MH(POPMAITMOHHOM 0€30MacCHOCTH;

CO3/1aBaTh TEKCThI (PU3UYCCKOTO COJCPNKAHUS B Pa3IUYHBIX (opmarax c
y4€TOM Ha3Ha4yeHUs UHGPOpMAIMM M IEJICBOM  ayJIUTOPHH, BBIOHMpas
ONTUMAJIBHYIO (POPMY IPEICTABICHUS U BU3YaTH3AIHH.

KoMMyHuKaTHBHBIC YHHMBEpPCAIbHbIE y4eOHbIe 1eHCTBUS:

OCYUIECTBJISATh OOLIEHWE Ha YypokaXx (U3MKA U BO BHE-ypPOUYHOMU
NEATEIbHOCTH;

pacmo3HaBaTh MPEANOCHUIKM KOH(MIUKTHBIX CUTyalldd ¥ CMST4aTh
KOH(JIUKTBHI;

Pa3BEPHYTO M JOTUYHO M3JIAraTh CBOKO TOYKY 3PEHHUS C HCIOJIb30BaHUEM
SI3BIKOBBIX CPEJCTB;

MMOHMMAaTh W  HCHOJB30BaTh  MNPEUMYHIECTBA  KOMAaHJHOM U
WHIUBUTyJIbHON PabOTHI,

BbIOMpPATh TEMATUKY MU METOJbl COBMECTHBIX NEUCTBHM C YYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KAXKJIOT0 YJIEHA KOJIJIEKTUBA;

MPUHUMATh LEJIHM COBMECTHOW JEATEIIbHOCTHA, OpPraHUu30BbIBATH U
KOOPJIHUHUPOBATh AEUCTBUS IO €€ JOCTMIKCHUIO: COCTABJATH IUIAH JCHCTBUU,
pacnpenensaTb pojaud ¢ y4€TOM MHEHUN YYaCTHUKOB, OOCYXAaTh Pe3yibTaThl
COBMECTHO paboThI;

OIICHMBATh KAa4€CTBO CBOETO BKJIAJAa M KaXJOr0 y4aCTHHMKA KOMAaHIbl B
001Ut pe3ynbTar Mo pa3padoTaHHBIM KPUTEPHUSIM;

MpeiaraTb HOBBIE IPOEKThI, OLEHUBATh HWJEH C IMO3WULHU HOBU3HBI,
OPUTMHAIIBHOCTH, PAKTUYECKON 3HAYUMOCTH;

OCYILECTBJISITh IMO3UTHUBHOE CTPATErMUYECKOE ITOBEICHHE B PA3ITUYHBIX
CUTYaIIHSIX, TIPOSIBIISITH TBOPUYECTBO M BOOOPAKEHNE, OBITh MHUITMATHBHBIM.

PeryjsiTHBHbIE YHUBEpPCAJIbHbIE y4eOHbIE IeiicTBHUSA
Camoopranuzanus:

CaMOCTOSITETbHO ~ OCYIIECTBIIATh IMO3HABATEIbHYIO JEATEIHLHOCTh B
obmacti (UMK W aCTPOHOMHH, BBISBISATH MPOOJIEMBI, CTaBUTh U
dhopmyMpoBaTh COOCTBEHHBIE 33/1a4H;

CaMOCTOSITENIbHO COCTAaBJISITh IUIAH PEIICHUS PACYETHBIX M Ka4eCTBEHHBIX
3a/ay, TJIaH BBHITIOJHEHUS TMPAKTHYECKOW pPabOThI ¢ Y4ETOM UMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEU U MPEANOYTEHUN;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM;



pacliipsTh paMKu ~ y4eOHOro TMpeAMeTa Ha  OCHOBE  JIMYHBIX
MPEANOYTCHUM;

JieNaTh OCO3HAHHBIM BBHIOOpP, ApryMEHTHpPOBAaThH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTH 32 PEILICHUE;

OIICHUBATH IPUOOPETEHHBIN OTIBIT;

croco0cTBOBaTh (DOPMHUPOBAHUIO W MPOSBICHUIO SPYIUINH B 00JacTH
(U3MKYA, TIOCTOSHHO TIOBBIIATH CBOM 00Opa3oBaTeIbHBIN U KYJIbTYpPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOIIHOHAIbHBI HHTEJJIEKT:

J1aBaTh OIEHKY HOBBIM CHUTYAIlUSIM, BHOCUTH KOPPEKTUBHI B IEITEILHOCTD,
OLICHHMBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJaJIeTh HAaBBbIKAMHU [O3HABaTEIbHOM pediekcud Kak OCO3HAHMS
COBEPILIAEMbIX JEHCTBUI U MBICIUTENbHBIX MPOIECCOB, MX pE3YyJbTaTOB U
OCHOBaHMI;

UCIONBb30BaTh TpUEMBI pedJIeKCUU N7 OLEHKH CUTyalud, BbIOOpa
BEPHOTO PEILICHUS;

YMETh OLIEHUBATh PUCKU W CBOEBPEMEHHO MPUHUMATH PELICHUS MO UX
CHUKEHUIO;

MPUHUMATh MOTHBBI W apPTYMEHTHI JAPYTUX TPH aHAIM3E PEe3yIbTaToOB
JeSITeIbHOCTH;

NpPUHUMATh Ce0sl, MOHWMAas CBOU HEJIOCTATKU U JJOCTOMHCTBA;

OPUHUMATh MOTHBBI M apryMEHTBhI JIPYTUX MpPU aHAJU3€ pPe3yJIbTaTOB
NEeSTENbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIHUOKU.

B mpouiecce 10CTHXEHNS TMYHOCTHBIX PE3YJIHTATOB OCBOEHUS MPOTPaMMBbI
no Qusuke aJi1 YPOBHsS cpeaHero oOIiiero oOpa3oBaHHUS y OOYYarOIIUXCS

COBEPIICHCTBYETCS IMOIMOHAIBHBIH MHTEJUICKT, IpeAIoararomui
c(OpPMUPOBAHHOCTbD:
CaAMOCO3HAHWS,  BKJIIOYAIOIIEr0  CIIOCOOHOCTh  NMOHUMATh  CBOE

OMOITMOHAIEHOE COCTOSHUE, BHJETh HAIPaBICHUS Pa3BUTUS COOCTBEHHOU
AMOIIMOHAJILHOM c(pepbl, ObITh YBEPEHHBIM B ce0e;

CaMOpPETYJIMPOBAHUS, BKIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHUE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TIOBEJCHUE, CIIOCOOHOCTh aJanTHPOBATHCS K
OMOITMOHAIGHBIM H3MEHEHUSIM € TPOSBIATh THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIIMU, BKIIOUYAIOIIEH CTPEMIIEHUE K TOCTUKEHUIO LEH
U yCcrexy, ONTUMHU3M, HHUIIMATUBHOCTh, YMEHUE JIEUCTBOBATh UCXO/Is U3 CBOUX
BO3MOKHOCTEH;



SMIATHM, BKJIIOYAIOMIEH CIIOCOOHOCTh IMOHUMATh 3MOIMOHAILHOE
COCTOSIHUE JpPYTMX, YYMUTBIBaTh €ro TMpPH OCYUIECTBIECHHWU OOIICHHUSA,
CIOCOOHOCTh K COUYBCTBUIO M COTIEPEKUBAHUIO;

COLMAIBHBIX HABBIKOB, BKIIOYAIOIIUX CIIOCOOHOCTh  BBICTPAUBATH
OTHOILICHUS C APYTUMU JIIOJbMU, 3a00TUTHCS, MIPOSIBIATh HHTEPEC U pa3peliaTh
KOH(JIMKTHI.

HPEAMETHBIE PE3YJIBTATDBI

K xoniy oOyuenus B 10 kjacce mpeIMeTHbIE Pe3ysbTaThl HA 0Aa30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUIA:

JEMOHCTPUPOBATh HA TIPUMEPAX POJIb U MeCTO (U3UKU B (POpMUPOBAHUU
COBPEMEHHOW HAay4YHOM KapTUHBI MUpPA, B PA3BUTUH COBPEMEHHOM TEXHUKU U
TEXHOJIOTUH, B IIPAKTUYECKOHN JIEATEIILHOCTH JIOIEH;

YUUTHIBATh TPAHUIIBI NMPUMEHEHHS] M3YyYEHHBIX (DU3UYECKUX MOJENei:
MaTepuagbHas TOYKa, MHEpIHalbHAs CUCTeMa OTcuéra, aOCONIIOTHO TBEPIOE
TENO, WJCaNbHBIA Ta3, MOJIEU CTPOCHHUS Ta30B, KUIAKOCTEU U TBEPABIX TEll,
TOYCUHBIN AJICKTPUUECKHUMA 3apsi/I IPU pelIieHnn (PU3NISCKUX 3374,

pacrio3HaBath (u3nyeckue sBJAeHUS (TPOLIECChl) M OOBACHATH WX Ha
OCHOBE 3aKOHOB MEXAHUKH, MOJICKYJIPHO-KUHETUYECKOW TEOPUHU CTPOCHUS
BEIIECTBA U  DJIGKTPOJUHAMUKHU: PABHOMEPHOE U  PaBHOYCKOPEHHOE
MPSMOJIMHEWMHOE JIBIDKEHHWE, CBOOOJAHOE TMAaJCHHWE TeJ, JBIKECHHUE IO
OKPY)KHOCTH, WHEpPIUs, B3auMojielicTBue Tei, auddy3us, OpoyHOBCKOE
JBIDKCHHUE, CTPOCHHUE KUJIKOCTEH M TBEPJBIX TEJ, U3MEHEHHE 00bEMa Te MpHU
HarpeBaHuM (OXJIAKIEHUM), TEIJIOBOE paBHOBECHE, UCIApPEHHE, KOHJEHCAIUs,
IJIABJICHUE, KPUCTAUIM3allMsl, KUIEHUE, BJIAKHOCTh BO3/1yXa, IOBBIIICHUE
JABJICHHUSI Ta3a IPU €ro HarpeBaHUU B 3aKPBITOM COCYJAE, CBA3b MEXKIY
rnapamMeTpaMy COCTOSIHMS Ta3a B M3OMPOIECCax, dJICKTpU3alMs  Tell,
B3aUMO/JICMCTBUE 3aPsJI0B;

OMHCHIBATh MEXAaHUYECKOE TBIKEHUE, UCTIOIB3Ysl (PU3HMUECKUE BETUINHBI:
KOOpJIMHATa, IMyTh, MNEPEMEIIECHUE, CKOPOCTh, YCKOPEHHE, Macca Tena, CUJa,
UMIOYJIbC  TeNa, KUHETUYECKass  JHEprusi, IOTEHIHalbHAsA  SHEPrus,
MeXaHu4eckass padoTa, MEXaHWYECKasi MOIIHOCTh; MPU OMUCAHUU TMPABUIILHO
TPaKTOBaTh (PU3NYECKUI CMBICI MCIOJb3YEMbIX BEIMYMH, UX OOO03HAYEHUS U
€AMHUITBI, HAXOAUTH (hOPMYJIbI, CBSI3BIBAIONINE JAHHYIO (PU3UUYECKYIO BETUUUHY
C APYTUMHU BEJIMYUHAMU;

ONMUCBHIBATh U3YYEHHBIE TEIJIOBBIE CBOWCTBA TEJI W TEIUIOBHIC SBJICHUS,
UCIOJIb3Ysl (PU3MYECKUE BETWYHMHBI: JIaBJIEHUE Tra3za, TeMIlepaTypa, CpeaHss



KHUHETUYECKast SHEPrus Xa0THYECKOIO JBUYKEHUS MOJIEKYI,
CpPEIHEKBaJpaTH4Hass CKOPOCTb MOJIEKYJ, KOJWYECTBO TEIUIOTHI, BHYTPEHHSISA
sHeprusi, pabora rasza, KOID(PUIMEHT IMOJE3HOTrO JCHUCTBUS TEIJIOBOTO
JBUTATENs; TPU ONUCAHWU TMPABUJIBHO TPAKTOBATh (PU3MUECKUI CMBICI
HCIOJIb3YEMBIX BEIUYMH, UX 0003HAYCHHs] U €AUHMIIBI, HAXOAUTH (POPMYJIBI,
CBSI3BIBAIOIIME TAHHYIO (PU3UUYECKYIO BEIMYUHY C APYTUMU BEJIHMUHUHAM;

ONMKCHIBATH  M3YYECHHbIC  JJIEKTPUYECKUE CBOMCTBAa  BellleCTBA MU
ANEKTPUYECKUE SBJICHUS (MPOLECCHI), HUCIMOJIb3Ys (PU3NYECKHE BEIUYUHBI:
AIEKTPUUECKUH 3apsifl, DIEKTPUUECKOE T0JIe, HAMIPSKEHHOCTD MOJIs, TOTEHIIHAIL,
pPa3HOCTh MOTEHILMAJIOB; MPH OMHCAHUM MPABHJIBHO TPAaKTOBAaTh (DU3MUECKUIA
CMBICTT HCHOJB3YEMbIX BEJIUYMH, MX OOO3HAYEHHUS U EIUHHIIBI; YKa3bIBaTh
(dbopMysbl, CBSA3BIBAIOLIME JIaHHYIO (U3MYECKYI0 BEJIMYMHY C APYTUMU
BEJIMYMHAMU;

aHaJIM3UPOBaTh  (U3NYECKHWE TMPOLECChl M SIBICHUS, HCIOJb3Ys
¢bu3nueckrne 3aKOHbI M MPUHIUIMBL 3aKOH BcemupHoro tsrotenus, |, Il u 111
3aKkoHbl HbIOTOHA, 3aKOH COXpAaHEHHWS MEXAHWYECKOW SHEPruH, 3aKOH
COXpaHEHUsl UMITYJIbCA, TPUHIUI CYNEPHNO3ULIUNA CUJ, IPUHIUIT PABHOMPABHUS
UHEPIHUAIbHBIX CHCTEM OTCYETA, MOJEKYJISIPHO-KUHETUYECKYI0 TEOPHIO
CTPOEHHUs BEUIECTBA, Fa30BbIE 3aKOHBI, CBSA3b CPEIHEN KMHETHYECKOW 3HEPrUU
TEIUIOBOTO JIBMKEHUSI MOJIEKYJI C aOCOJIIOTHOM TeMIlepaTypoi, MepBblii 3aKOH
TEPMOJIMHAMMKH, 3aKOH COXPAHEHHs 3JIEKTPUUYECKOro 3apsijaa, 3akoH KynoHa,
IIPU 3TOM Pa3INvaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA, €r0 MaTEMaTUYECKOE
BBIpaXEHUE U YCIOBUS (IPaHUIIbI, 00JaCTH) TPUMEHUMOCTH;

OOBSICHAT, OCHOBHBIE TPUHIUIBI JACUCTBUA MAIIMH, NPUOOPOB U
TEXHUUYECKUX YCTPOWCTB; pa3anyarh yCIOBUS UX 0€30MacHOr0 HUCIOJIb30BAHUS
B ITOBCEJHEBHOM KU3HU;

BBITIOJIHATDh DKCHEPUMEHTHI MO HCCIEAOBAHUIO (PU3NYECKUX SIBIICHUM H
IIPOLIECCOB C HMCIOJIb30BAHUEM IMPSMBIX U KOCBEHHBIX M3MEPEHHU, MPHU 3TOM
dbopmynupoBaTh mpoOJeMy/3amady M THUIOTE3Y YYEOHOrOo HKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIJIOXKEHHOrO0 0O0OpYIOBaHHS, MPOBOIUTH OMBIT U
(bopMyIMpPOBaTh BHIBOJIBI;

OCYUIECTBJIATh MPSIMbIE M KOCBEHHbIE M3MEpEHUs (PU3NYECKUX BEITUYMH,
IpU 3TOM BBIOMpPATh ONTHUMAIBHBIA CHOCOO HW3MEPEHHs W HCIOJIb30BaTh
M3BECTHBIE METO/IBI OLICHKH ITOTPENIHOCTEN U3MEPEHUM;

UCCJIEIOBATh 3aBHUCHUMOCTH MEXAY (PU3NYECKMMHU BEJIIMYUHAMU C
UCIIOJIb30BAHUEM MPSMbBIX U3MEPEHUM, TIPU 3TOM KOHCTPYHUPOBATh YCTaHOBKY,
(UKCUPOBATH PE3yNbTaThl MOJIYYEHHON 3aBUCUMOCTH (PU3MUECKUX BEJIMYUH B
BU/JI€ TaOIMI U TpaUKOB, JeNIaTh BBIBOJBI [0 PE3yJIbTaTaM UCCIIECIOBAHMS;



coOmro1aTh mpaBuia 6€30mMacHOro Tpyaa MPU MPOBEICHUH UCCIEIOBAHUI
B paMKax y4eOHOT0 3KCIEPUMEHTa, yueOHO-UCCIEeI0BATEIbCKON U MPOEKTHOU
NESATEABHOCTH € WCIOJB30BAHMEM  H3MEPUTENIbHBIX  YCTPOWCTB U
J1a00paTOPHOTO 00OPYAOBAHMUS;

pemath pacuéTHbIE 3aJaydl C SIBHO 33JaHHON (U3MYECKON MOJENbIo,
UCTONB3YSl (PM3MYECKHE 3aKOHBI M TMPHUHIIMIIBI, HA OCHOBE aHAIMW3a YCJIOBUSA
3a/layu BbIOMpPATh (PU3UYECKYI0 MOJEIb, BBIACIATh (PU3NUYECKUE BEIMYMHBI U
dbopmysbl, HeOOX0AUMbIE JIs1 €€ pPEelIeHUs], TPOBOJAUTh PACUEThl U OLICHUBATh
peanbHOCTh MOTYYEHHOTO 3HaUeHUsl (PU3NUECKON BEIMUUHBI;

pemarb KayeCTBEHHbBIE 3aJa4n: BBICTPanBaTh JIOTUYECKA
HEMPOTUBOPEUHBYIO IIETIOYKY PACCYKJIEHUN C OMOPOM Ha M3yUEHHBbIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUYECKUE SIBJICHUS;

UCIOJIb30BaTh ~ NpPH  pElIeHWH  yuyeOHbIX  3aJad  COBPEMEHHBIE
uHOOpPMAITMOHHBIE  TEXHOJIOTMM  JUJII  TOWCKAa,  CTPYKTypUPOBAHUA,
UHTEpPIpETallMd ¥ TPEACTaBICHUS y4eOHOM W  HAyYHO-TOIMYJISIPHOU
uHDOpMaIuK, TONYYCHHOM W3 PA3IMYHBIX HCTOYHUKOB, KPUTHYCCKU
aHAJIM3UPOBATh MOJy4yaeMylo HH(POpMaIIHIO;

OPUBOJUTHL TPUMEPHl BKJIAJa POCCUHCKUX M 3apyOekKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAayKH, OOBSICHEHHE TPOIIECCOB OKPYKAIOIIETO MHpa, B
pPa3BUTHE TEXHUKH M TEXHOJIOTHI;

UCI0JIb30BaTh TEOPETUUECKUE 3HAHUS N0 (DU3UKE B OBCEAHEBHOM KU3HU
s obecrieueHus  0e30macHOCTH  TpU oOpamieHud ¢ npudopamMu U
TEXHUYECKUMHU YCTPOUCTBAMHU, JIsl COXPAHEHUS 30POBbS U COOIIO/IEHUSI HOPM
HKOJIOTMYECKOTO NOBEACHUS B OKPYKAIOILEH CPEAE;

paboTaTh B TpYIIE C BBIIOJHEHHEM Pa3IMYHBIX COIUANBHBIX POJIEH,
IJIAHUPOBATh PA0OTy TPYMIbl, PAMOHATIBLHO PACIPEACNsITh OO0S3aHHOCTU U
IUIAHUPOBATh  JICSITEIBHOCTh B HECTAHJAPTHBIX CUTyalUsiX, aJeKBATHO
OLICHMBATh  BKJAJ KaXIOT0O M3 YYaCTHUKOB TPYNNbl B  pEIICHUE
paccMaTpuBaeMoi IPOOIEMBI.

K koniy oOyuenuss B 11 kiacce mpenMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpakaTh CHOPMHUPOBAHHOCTH Yy 00YYAIOIIUXCSl YMEHUI:

JEMOHCTPUPOBATh HA PUMEPAX POJib U MecTO GU3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YHOM KapTUHBI MUpPA, B PA3BUTUH COBPEMEHHOM TEXHUKU U
TEXHOJIOTUH, B MTPAKTUYECKON JIESITEIbHOCTH JIIOJIEN, NETOCTHOCTh U €IMHCTBO
(bu3nYeCcKo KapTUHBI MUPA;

YUUTHIBATh TPAHUIIBI NMPUMEHEHHS] M3YyYEHHBIX (U3UYECKUX MOJEei:
TOYEUHBI DSJEKTPUYECKUN 3apsil, Jyd CBETa, TOYEUHBIH HCTOYHUK CBETA,



AepHas MOJENb aroMa, HYKJIOHHAas MOJENb aTOMHOTO siipa MpHU PElIeHUU
(bU3UYeCcKuX 3a71a4;

pacrio3HaBath (u3nyeckue sBiaeHUsS (TPOILIECChl) M OOBACHATH WX Ha
OCHOBE 3aKOHOB OJJICKTPOJAMHAMUKH W KBAaHTOBOW (U3UKH: DIIEKTpUYECKas
MPOBOAMMOCTH, TEIJIOBOE, CBETOBOE, XUMUYECKOE, MArHUTHOE JACHCTBUS TOKA,
B3aMMOJICICTBME  MAarHUTOB, OJCKTPOMArHUTHAs ~ WHAYKIUS, JICHCTBUE
MarHMUTHOTO TIOJISI Ha TPOBOAHWK C TOKOM W JABIKYIIMWACS — 3apsij,
AJIEKTPOMATrHUTHBIC KOJIEOAHUS W BOJIHBI, MPSMOJUHEHHOE paclpOCTpaHEHHE
CBETa, OTpaKEHUE, MpelloMIIeHNe, HHTepdepeHIus, AUPPaKIHs U TOIIPU3AIUI
CBeTa, Auctepcus cBera, hoTtodnekrpudeckuii dpdext (hotodrddekr), cBeToBoE
JaBJI€HWE, BO3HMKHOBEHHME JIMHEHYAaTOrO CHEKTpa aToMa  BOJOPOJA,
€CTECTBEHHAs U UCKYCCTBEHHAS PAJAMOAKTUBHOCTH;

OTHCHIBATh M3yYEHHBIC CBOMCTBA BEIIECTBA (DJICKTPUUECKHUE, MAaTHUTHBIC,
ONTUYECKUE,  DIIEKTPUUYECKYI0O  TPOBOAUMOCTh  PA3NIUYHBIX  Cpel) U
AIIEKTPOMATHUTHBIC SIBJICHUS (TPOIECCHI), UCTIONB3YsI (PU3HUCCKUE BEITMYMHBIL:
AIIEKTPUYECKUI 3apsijl, CUila TOKa, SJIEKTPUUECKOE HANPSKEHUE, JIIEKTPUIECKOE
COTIPOTUBIICHUE, PA3HOCTHh IOTCHIIMAJIOB, JJICKTPOABMKYIIas cuia, padora
TOKa, WHAYKIWS MarHUTHOro Tmosst, cuia Awmmepa, cuma Jlopenna,
WHYKTUBHOCTh KATYIIKHU, SHEPTrHsS AJICKTPUUYECKOTO W MArHUTHOTO TIOJICH,
NEepHUOJ M YacToTa KojiebaHui B KoJebaTeIbHOM KOHTYpE, 3apsiji U cuja TOKa B
mpolecce TapMOHHYECKHX  JJIEKTPOMArHUTHBIX — KojeOaHui, (okycHoe
paccTosiHUEe W ONTHYECKAas CUJIAa JIMH3BI, TIPU OMMCAHWU MPABUIBLHO TPAKTOBATH
(bu3MYECKUN CMBICT HCIONB3yeMBIX BEIWYHH, WX OOO3HAUCHUS W CIUHUIIBI,
yKa3bpiBaTh (HOPMYJIbI, CBS3BIBAIONINE JaHHYI (U3UYECKYI0 BEJIMYHUHY C
JAPYTHMH BEJTMYNHAMU;

ONHCHIBATh W3YYCHHBIE KBAHTOBBIC SIBIICHUS M TIPOIECCHI, HCIOIB3YS
¢bu3nUecKre BEIMYMHBI: CKOPOCTh AJIEKTPOMATHUTHBIX BOJIH, IJIMHA BOJHBI U
yacToTa CBETa, SHEPrHsl W UMITYJIbC (OTOHA, MEPUOJ TOJypacmhana, SHEprus
CBS3UM ATOMHBIX S7Ep, NMPH ONHUCAHWHM TMPABWIBHO TPAKTOBATh (DU3UYCCKUIN
CMBICJI HCIIOJB3YEMbIX BEJIMYMH, WX OOO3HAUCHUS W CIAWHHMIIBI, YKa3bIBATh
dbopMyIbl, CBSI3BIBAIONIME JAaHHYIO (U3MUYECKYI0 BEIUYHHY C JPYyTUMHU
BEJIMYMHAMH, BRIUYUCIIATH 3HAUCHUE (PU3NYECKON BETNIHHBI;

aHAJIM3UPOBaTh  (U3NYECKHWE TMPOLECChl U SIBICHUS, HCIOJb3Ys
¢dbu3nueckre 3aKOHbI M MPUHLHUIIBL: 3aKOH OMa, 3aKOHBI MOCJIEI0BATENIBHOTO U
napajuieIbHOTO COEIWHEHUS] TMPOBOJHUKOB, 3akoH Jlkoyms—JIeHma, 3akoH
AJIGKTPOMArHUTHOW WHIYKIMH, 3aKOH MPSMOJMHEHHOTO pPaclpOCTPaHCHUS
CBETa, 3aKOHBI OTPAXEHHUS CBETA, 3aKOHBI MPEIOMJICHUS CBETa, ypaBHEHHE
OuHmTelHa 111 GoTo3PdeKTa, 3aK0OH COXPaHEHUSI SHEPTUH, 3aKOH COXPaHEHUS



MMITYJIbCa, 3aKOH COXPAHEHMS JJIEKTPUYECKOro 3apsja, 3aKOH COXPaHEHUs
MacCOBOI'0 YuCla, MOCTyJaThl bopa, 3aKOH paJuoaKTUBHOIO pacnaja, Ipu 3TOM
pa3iauyaTh  CIOBECHYK (OPMYJIMPOBKY 3aKOHA, €ro MaTeMaTH4eCcKOoe
BBIP@XEHUE U yCIOBUS (TPAHULIbI, 00JIACTH) IPUMEHUMOCTH;

ONpENENsATh HANpaBIECHUWE BEKTOpa HWHIAYKUWH MAarHUTHOTO  IOJIS
IIPOBOJIHMKA C TOKOM, CHJIbI AMIiepa u cuiibl JIopeHna;

CTPOUTb U OIHUCHIBaTh M300pa)K€HHE, CO3/1aBAEMOE IIJIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBINOJIHATh SKCIEPHUMEHTBI 10 HUCCIEJOBAHMIO (U3NYECKUX SIBICHUNA U
IIPOLIECCOB C MCIOJIb30BAHUEM IMPSAMBIX M KOCBEHHBIX M3MEPEHUM: MPU 3TOM
dbopmynupoBaTh mpoOJeMy/3amady M THUIOTE3Y YYEOHOrOo HKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 IPEIJIOKEHHOIO 00OpPYIOBaHMs, MPOBOIUTH OMBIT U
(opMyJINpOBATh BHIBOJIBI;

OCYIIECTBISITh MPSIMbIE M KOCBEHHBIE U3MEPEHHS] (PU3NYECKUX BEIUYHH,
Ipy 3TOM BBIOMpPATh ONTHUMAJIBHBIM CHOCOO HU3MEPEHHs W HCIOJIb30BaTh
M3BECTHBIE METO/IBI OLICHKH IOTPENIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh 3aBUCUMOCTH (PU3MYECKMX BEIUYHMH C HCIIOJIb30BAHUEM
OpSAMbBIX HM3MEPEHUN: MpPU 3TOM KOHCTPYHPOBAaTh YCTaHOBKY, (PUKCHUpPOBATh
pe3yNbTaThl MOJYYEHHOW 3aBUCUMOCTH (DU3MUECKUX BEJIIMYUH B BUAE TAaOIUI U
rpaduKoB, JeNaTh BBIBOBI [0 PE3yJIbTaTaM UCCIIECOBAHMUS;

co0roAaTh MpaBuiia OE30MacHOTrO TPyAa MPH MPOBENECHUN UCCIIEOBAHUN
B paMKax y4yeOHOro 3KCIEpHUMEHTa, y4eOHO-UCCIIE0BATEIbCKON U MPOEKTHON
NEATEIbHOCTH € HCIOJB30BAHMEM  H3MEPUTEIBHBIX  YCTPOWCTB U
nabopaTopHOTO 000PYAOBAHUS;

pemath pacuéTHbIE 3aJaydl C SIBHO 33JaHHON (U3MYECKON MOJENblo,
UCIOJIB3Ysl (PM3MUYECKHE 3aKOHbl M IPHUHLMIIBI, HA OCHOBE aHalINW3a YCJIOBUSA
3aa4l BBIOMPATh (PU3UYECKYIO MOJENb, BBIACIATh (PU3NUECKUE BEIUYUHBI U
(dopMyIibl, HEOOXOAUMBIE NIl €€ pelIeHHs], TPOBOAUTh PAacUYEThl U OLEHUBATH
PEATIbHOCTH MOTYYEHHOTO 3HaYEHUS (PU3NUECKON BETUUHHBI;

pemarb KA4€CTBEHHbIE 3a/1auu: BBICTPANBaTh JIOTUYECKU
HEIIPOTUBOPEUYMBYIO LIETIOYKY PACCYKICHHUU C ONOPOM HA M3YyYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUECKUE SBIICHUS;

UCIONb30BaTh  NPU  pEIIEHMH  y4eOHBIX  3a7ad  COBPEMEHHBIC
WH(POPMALMOHHBIE  TEXHOJOTUM 1N TIOMCKa, CTPYKTYPUPOBAHHS,
UHTEPIPETAlMK UM HIPEJICTaBICHHUs y4yeOHOW M HAyYHO-NOMYJISIPHOM
UHpOpMalMY, TOJIYYEHHOW W3 Ppa3IMYHbIX HMCTOYHHMKOB, KPUTUYECKHU
aHAJIM3UPOBATh MOIy4aeMyr0 HH(OPMALINIO;



OOBSACHSTh TPHUHIUIBI JACHUCTBUS MAIIMH, TPUOOPOB M TEXHUYECKUX
YCTPOWCTB, pa3inyaTh YCJIOBHS WX 0E€30MAaCHOTO  HWCIOJh30BaHUS B
MIOBCETHEBHOM JKU3HU;

NPUBOJUTH TMPUMEPH BKIaJa POCCHUCKHX U 3apyOeKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAyKH, B OOBICHEHHE MPOIIECCOB OKPYKAIOMIErO0 MUPA, B
pPa3BUTHE TEXHUKHU M TEXHOJIOTHI;

MCTIOJb30BaTh TEOPETUUCCKUE 3HAHMS 10 (DU3HMKE B TTOBCETHEBHOMN JKU3HU
s obecrieueHus  0e€30macHOCTH  TpU oOpamieHurd ¢ npudopamu U
TEXHUYECKUMHU YCTPONCTBAMHU, JJIsI COXPAHEHUS 3/IOPOBBS U COOIIOICHUSI HOPM
HKOJIOTMYECKOTO TIOBEJICHUS B OKPY KaIOILEH Cpeie;

paboTaTth B TPYMIE C BBIMOTHEHUEM PA3IUYHBIX COIUAIBHBIX POJICH,
IUTAHUPOBAaTh PabOTy TPYMIbBI, PAIMOHATBHO paCHpeAeNiTh OOS3aHHOCTH WU
IUTAHUPOBAaTh JIEATENBHOCTh B HECTAHAAPTHBIX CHUTYaIlUsAX, aJIeKBaTHO
OIICHWBATh BKJAaJ KaXJIOTO W3 YYaCTHUKOB TPYNIBI B  pelICHUE
paccMaTpuBaeMoi IPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosanuecTBo 4acon DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/l Konrpoabnsie IIpakruueckue
NMpOrpaMMblI Bcero o0pa3oBaTejbHbIe
padoThI padoThI
pecypchl
Paznen 1.OU3UKA U METOAbI HAYUYHOTI'O ITIO3HAHUSL
Bbu6nmuoreka [JOK
1.1 ®dusnka ¥ METO/Ibl HAYYHOTO TTO3HAHMS 2 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 2
Paznen 2.MEXAHUKA
Bbu6nuoreka [JOK
21 Kinemaruia ° https://m.edsoo.ru/7f41bf72
Bbu6nmuoreka [JOK
22 Jlunamika ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPAHCHHS B MEXAHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro mo pazaeny 18
Pa3znen 3.MOJIEKYJIAPHASA ®U3UKA U TEPMOJAUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubmmoreka [JOK
' TEOPHUHU https://m.edsoo.ru/7f41bf72
Bbu6nuoreka [JOK
3.2 OCHOBBI TEPMOMHAMMKH 10 1 https://m.edsoo.ru/7f41bf72
3.3 ArperaTHble COCTOSIHHSI BEIIECTBA. 5 bu6mmoreka [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://m.edsoo.ru/7f41bf72

®da3oBble IEPEXOBI

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

Hroro mo pazaeny 24
Pa3znen 4.9JIEKTPOJIUMHAMUKA
bu6mmoreka [IOK

41 UeKTpoCTaTHi 10 https://m.edsoo.ru/7f41bf72
49 ITocTOSAHHBIN 3JIEKTPUYECKUI TOK. TOKH 12 bubmuorexa [JOK

' B Pa3IMYHEIX CPENax https://m.edsoo.ru/7f41bf72

Hroro no paszneny 22

PezepBHOE Bpemst 2

OBIIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME



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

11 KIIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHuUe pa3esioB H TeM nugpoBbIe
Ne n/m P Kontpoabusie  IlpakTuueckue (itpp )
MPOrpaMMbl Bcero o0pa3oBaTeJbHbIE
padoThI padoTbI
pecypcsl
Paznen 1.9JIEKTPOAUHAMUKA
MarnuTtHoe noje. JIeKTpoOMarHuTHast bu6nuoreka [IOK
1.1 11 1 3
WHIYKIUS https://m.edsoo.ru/7f41c97¢c
Hroro mo pazaeny 11
Paznen 2. KOJIEBAHUSI U BOJIHbI
51 MexaHnyeckue U 3J1€KTPOMArHUTHBIE 9 1 bubmmoreka [JOK
' KoJIe0aHus https://m.edsoo.ru/7f41c97c
99 MexaHuyecKue U 3JEKTPOMArHUTHbBIE 5 1 bubmmoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bubmunoreka LIOK
23 Omrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no paszneny 24

Pazgen 3.0CHOBBI CIEIIUAJIBHOM TEOPUY OTHOCUTEJBLHOCTH

31 OcHOBBI crielIUaIbHON TEOPUHN 4 1 bu6nuoreka [IOK
' OTHOCHTEIBHOCTH https://m.edso00.ru/7f41c97c
Hroro mo pazaeny 4
Pa3znen 4 KBAHTOBASI ®U3UKA

4.1 DJIeMEHTHI KBAHTOBOI ONTHKHU 6 but6mmoreka [IOK



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/7f41c97¢c

bubmunoreka LIOK
4.2 Crpoenue aToma 4 https://m.edsoo.ru/7f41c97c
Bbubmunoreka LIOK
4.3 ATOMHOE A/1pO S https://m.edsoo.ru/7f41c97c
Hroro no paszneny 15

Pa3nea S.OJIEMEHTBI ACTPOHOMMUU N ACTPOPU3UKHU

5.1 DNeMEeHTHI aCTPOHOMUH U aCTPOPHU3UKH 7 ﬁ;f;;ﬁfg;?ﬁﬁ £41097¢
Hroro mo pazaeny 7
Pa3znen 6.0BOBIIAIOIIEE TIOBTOPEHUE

6.1 Ob6o061maroiiee MOBTOpPEHUE 4 ng;;ﬂ?:g;gﬁﬁ £41c97¢
Hroro no pazneny 4
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME



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




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uudgposbie
n/n Tema ypoka Bcero Kontpoarueie  Tpakruueckue U3yYeHUs oOpa3oBaTeJibHbIE
padoThI padoThI
pecypchl
®du3uka — HayKa O PUPOJIE.
1 Hayunsie MGTZ;[(BI nofoHlfﬂ 1 bubnnorexa [IOK
06.09.2023  https://m.edsoo.ru/ff0c32e2
OKPY’KaIoIIero Mupa
Poine 1 MecTo Gu3uku B
OPMHPOBAHUH COBPEMEHHOMN
2 I(-lI)a}I/)‘IHOI;I KapTHUHBI hfnpa B 1 bubmorexa [JOK
. ’ 06.09.2023  https://m.edsoo.ru/ff0c33e6
MPAKTHUYECKOM JIeATETLHOCTH
Jronen
MexaHn4ecKoe ABUKEHHUE.

3 OTHOCHUTENBHOCTh MEXAHHUYECKOTO 1 bubmoreka [{OK
newkenus. [lepemenienue, 13.09.2023 | https://m.edsoo.ru/ff0c3508
CKOPOCTbh, YCKOPEHHUE

4 PaBHOMEpHOE NpsIMOIMHENHOE 1 Bu6muotexa [JOK
JIBI)KCHUE 13.09.2023  https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpPEHHOE NPAMOIMHENHOE 1 bu6nuorexa [IOK
NIBIDKEHHE 20.09.2023 | https://m.edsoo.ru/ff0c372e

6 CBoOoaHoe majeHue. Y CKopeHue 1 Bbubmunoreka LIOK
CBOOOIHOTO MaJcHUs 20.09.2023 | https://m.edsoo.ru/ff0c39cc

7 KpuBonuzeliHOe 1BUXKEHHE. 1 27.09.2023  Bubaunoreka [IOK



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

JIBrKeHHEe MaTepUaIbHOU TOYKH
10 OKPYKHOCTH

https://m.edsoo.ru/ffOc3ada

HpI/IHI_[I/Il'I OTHOCHUTCIBHOCTHU

8 TI'amunes. MaeprnaabHBIE CHCTEMEI bubnmorexa LOK
’ puv 27.09.2023  https://m.edsoo.ru/ffoc3be8
orcueta. [lepBbiii 3akoH HproToHa
Macca tena. Cuina. [Ipunnun
9 CYIIEPIIO3UIMH cHl. BTopoii 3akoH bubnnorexa [IOK
yrep B $ BTOP . 04.10.2023  https://m.edsoo.ru/ffOc3be8
HeroToHa i1 MaTepuaibHON TOUKH
10 Tpernii 3akon Herorona juis bubnnorexa [IOK
MaTepUalbHBIX TOUEK 04.10.2023  https://m.edsoo.ru/ffOc3be8
3aKOH BCEMUPHOTO TATOTEHUS.
11 Cuna tsoxectu. IlepBasg bubmmorexa LOK
P 11.10.2023 = https://m.edsoo.ru/ff0c3d00
KOCMHUYECKasi CKOPOCTh
12 Cuna ynpyroctu. 3akoH ['yka. Bec bu6nuoreka [IOK
Tena 11.10.2023  https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koapduunent
13 TpeHus. Cuiia COnpOTUBIICHHUS TIPU bubmmoreka [JOK
NIBIDKEHUH TeJIa B KUAKOCTH WA 18.10.2023 | https://m.edsoo.ru/ff0c3f76
rase
IlocTynarenpHOE U BpalaTeIbHOE
JBUKEHHE a0COTIOTHO TBEPIOTO
14 Teaa. MomenT cuiibl. ITneuo crinl bubnnorexa [IOK
i T ' 18.10.2023 = https://m.edsoo.ru/ff0c41a6
YcoBus paBHOBECHS TBEPIOTO
Tena
NMmnynsc MmaTepuabHOM TOYKH,
15 CHCTEMBI MAaTEPHUAIBHBIX TOYEK Bubmiorexa IOK
P ' 25.10.2023  https://m.edsoo.ru/ff0c43d6

Nmnynbe cuibl. 3aKOH COXpaHEHUS



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

HUMITyJIbCA. PeaxkTtuBHOE JABHKCHUC

16

PaboTa 1 MOIITHOCTE CHJIEL.
Kunernueckas sneprus
MaTepHuaJIbHON TOUKH. Teopema 00
U3MEHEHHUH KMHETHYECKOMI OHCPIrun

25.10.2023

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

17

[TorenimanbHas YHEpTUS.
[ToTenunanpHas SHEPrUsl yIpyro
nehopMHPOBAHHON TIPYKHHBI.
[ToTenunanpHas sHeprus Tena
BOJIN3M TOBEPXHOCTHU 3eMIIU

08.11.2023

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc46l1a

18

IloTeHnmansHEIE U
HEMOTEHIUaIbHbIE CHIIbL. CBA3b
paboThl HEMOTEHLIUATIBHBIX CHII C
M3MEHEHUEM MEXaHUYECKOU
SHEPTUU CUCTEMBI TEJ. 3aKOH
COXpaHEHUSI MEXaHUYECKON
SHEPTUU

08.11.2023

but6mmoreka [IOK
https://m.edsoo.ru/ff0c478c

19

JlabopartopHnas pabota
«MccnenoBanue cBa3u pabOThI
CHJIBI C U3MEHEHUEM
MEXaHUYECKON DHEPIUNU Tena Ha
IIPUMEPE PACTKEHHSI pE3UHOBOTO
KTyTa»

15.11.2023

20

KonrponsHast pabora o Teme
«Kunemaruka. J[unHamuka. 3aKOHBI
COXpAaHEHHS B MEXaHUKE»

15.11.2023

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4b74

21

OCHOBHBIE TOJIOKEHUS

bu6mmoreka [IOK



https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74

MOJIEKYJIIPHO-KHHETUYECKOU
TeOpUHU. bpoyHOBCKOE ABUKEHUE.

Huddy3us

22.11.2023

https://m.edsoo.ru/ffOc4dc2

22

XapakTep ABUKECHUS U
B3aHMMOJICHCTBUS YacTHUI] BEIIECTBA.
Mopenu cTpoeHus Ta3oB.,
KUJIKOCTEN U TBEPIBIX TEIl

22.11.2023

23

Macca monekyn. KonuuectBo
BemiecTBa. [locrosHHas ABoraapo

29.11.2023

24

TennoBoe paBHOBeCHE.
Temneparypa u €€ U3MepeHue.
[lIxana temnepatyp Llenbcus

29.11.2023

25

WUneanpusiii raz 8 MKT. OcHoBHOE
ypaBHenue MKT

06.12.2023

Bbubmunoreka LIOK
https://m.edsoo.ru/ffOc4fde

26

AOcoiroTHas TeMIiepaTypa Kak
Mepa CpeHEN KNHETUYECKOU
OHCPIUH ABUIKCHUS MOJICKYIJI.
YpaBHenue Menpeneena-
Kunaneiipona

06.12.2023

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c511e

27

3akoH JlanbToHa. ['a30BbIC 3aKOHBI

13.12.2023

28

JlabopartopHnas pabota
«HccrnenoBanue 3aBUCUMOCTH
MEXy TapaMeTPaMH COCTOSHHSI
Pa3peKEHHOTO ra3a

13.12.2023

29

N3ompoueccel B ncalbHOM rase u
uX rpaguueckoe npecTaBleHne

20.12.2023

bubmunoreka LIOK
https://m.edsoo.ru/ff0c570e



https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e

BuyrtpenHss sHeprus
TEPMOIMHAMUYECKON CUCTEMBI U
crocoOBI €€ U3MEHEHUS.

bubmunoreka LIOK

30
KonuuecTBo TemioTs! u padora. 20.12.2023  https://m.edsoo.ru/ff0c5952
BuyTtpennsis sneprus
OJIHOATOMHOTO MJI€aIbHOIO Ta3a

31 Buaw remionepenauu bubmorexa OK

A ped 27.12.2023  https://m.edsoo.ru/ff0c5c36
VYnenbHas TEMI0EMKOCTH BEILIECTBA.

32 KonunuecTBo TemnoTs! npu bu6nuoreka [IOK
Teruionepenade. AanadbaTHbIA 27.12.2023  https://m.edsoo.ru/ff0c5c36
mporecc

33 [TepBbIii 3aKOH TEPMOAMHAMUKHU U bu6nuoreka [IOK
€ro NPUMEHEHUE K U30IIpoLieccaM 10.01.2024  https://m.edsoo.ru/ffOc5efc
HeobOpatumocTthb mporieccoB B

34 npupojie. Bropoii 3akoH bubmorexa [JOK

PHpoAE. BTOp 10.01.2024 https://m.edsoo.ru/ff0c6230
TEPMOJUHAMUKHU

35 [punuun nevictus u KIT bubmunoreka LIOK

TETUIOBOM MaITuHbI 17.01.2024  https://m.edsoo.ru/ffOc600a
K KIT

36 [ukn Kapnao u ero KIT 17.01.2024

37 DKOJIOTHYECKHUE TIPOOTIEMBI
TETUTIOHEPTETUKH 24.01.2024
O6o06maromuii ypok

38 «MOJII:K JII;JIl Hai}llp ¢uznka. OCHOBBI bubmorexa OK

yUp ' 24.01.2024  https://m.edsoo.ru/ff0c6938

TCPMOAUHAMUKN»



https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938

KonrponsHast pabora o Teme

but6mmoreka [IOK
M .

39 «Moznexynapuas pusiica. OCHOBEL 31.01.2024  https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMUKI)

40 [TapooGpa3oBanue U KOHICHCAIIHSI. bu6nuoreka [IOK
Hcnapenue u kunexHue 31.01.2024  https://m.edsoo.ru/ff0c63b6
AOCOIIOTHAS 1 OTHOCHTENbHAS

41 BIIQYKHOCTH BO31yxa. HackImeHHbIN bubmorexa [JOK
ap Sl B 07.02.2024  https://m.edsoo.ru/ff0c64d8
Teépnoe Teno. Kpucrannuueckue u
amop¢HbIe Tena. AHU3OTPONHUS

42 CBOMCTB KpucCTa/LIOB. JKumkue bubmmorexa [JOK

P A 07.02.2024  https://m.edsoo.ru/ff0c65f0
KpucTtauibl. COBpeMEHHbIE
MaTepHaIbl
IImaBnenue u KpucTajlsin3anus.
43 VY nenpHas TEII0TA MJIABICHUS bubmmorexa [JOK
g ' 14.02.2024  https://m.edso0.ru/ff0c6708
CyOmumariust
bu6mmoreka [IOK

44
YpaHeHHe TEMI0BOTo bananca 14.02.2024  https://m.edsoo.ru/ff0c6820
DJIeKTpU3anus Tell.

45 DnexkTpuyeckuii 3apsa. /[Ba Buma bubnmorexa LOK

i 21.02.2024  https://m.edsoo.ru/ffOc6bcc
ANEKTPUUIECKUX 3aPsI0B
[TpoBOTHUKY, TUITIEKTPUKH U

46 MTOJTYITPOBOTHUKH. 3aKOH bubmmoreka [JOK
COXPAHEHUS DJIEKTPUYECKOTO 21.02.2024  https://m.edsoo.ru/ffOc6bcc
3apsia

47 B3aumoneiictBue 3apsoB. 3aKoH bubmmoreka [JOK
Kynona. ToueuHsli 31eKTpruyeCKuit 28.02.2024  https://m.edsoo.ru/ffOc6ced



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

3apsin

48

Hanpsx€HHOCTB JIEKTPUYECKOrO
nosist. [IpuHnmn cynepno3uuuun
ANEKTPUUYECKUX NojeH. JInauu
HANPsKEHHOCTH

28.02.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc6df2

49

Pabota cwit aieKkTpocTaTH4ecKoro
noist. Ilorennman. PasHocth
MMOTEHI[NAIOB

06.03.2024

bubmunoreka LIOK
https://m.edsoo.ru/ffOc6f00

50

[TpoBOAHMKY U TUIIEKTPUKH B
AIEKTPOCTATUUECKOM I10JI€.
JlysnexkTpudeckasi IPOHULIAEMOCTh

06.03.2024

bubmunoreka LIOK
https://m.edsoo.ru/ff0c7018

o1

Onextpoémkocts. Konaencarop

13.03.2024

but6mmoreka [IOK
https://m.edsoo.ru/ff0c7126

52

DIEKTPOEMKOCTD IIOCKOTO
KOHJIEHCAaTOpa. JHEeprus
3apsHKEHHOI0 KOHAEHCAaTopa

13.03.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c72c0

53

Jlabopartopnast pabora "M3mepenue
AMEKTPOEMKOCTH KOHEHCcaTopa'

20.03.2024

54

[IpuHIMIT NEHCTBUS U IPUMEHEHNE
KOHJIEHCATOPOB, KOMMUPOBAIILHOTO
arrapara, CTpydHOro npuHTEpa.
DJIEKTpOCTAaTUYECKAs 3alIUTa.
3a3zeMJieHre IEKTPOIIPUOOPOB

20.03.2024

55

DNEKTPUUECKUHN TOK, YCIIOBUS €TI0
cyuiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna Toka. Hanpsixenue.
Conportusnenue. 3akon Oma 11t

03.04.2024



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

ydacTKa Lenu

56

[TocnenoBarenbHOE, TApaIEITBHOE,
CMEIIaHHOE COCTMHCHHE
MpOBOTHHUKOB. JIabopartopHas
paborta «3ydeHre CMEIIaHHOTO
COCITUHEHUS PE3UCTOPOB)

0.5

03.04.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc74f0

57

Pabora 1 MoIIHOCTH
AJIEKTPUYECKOTO TOKA. 3aKOH
Jxoyna-Jlenma

10.04.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa 11st MOJTHOM
(3aMKHYTOM) 2JIEKTPUUECKOM IIEeTIH.
Kopotkoe 3ambikanue.
Jlabopartopnast pabora «M3mepenue
OJIC ucTOYHHMKA TOKA B €TO
BHYTPEHHETO COIIPOTUBIICHUS

0.5

10.04.2024

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

59

DNEeKTpOHHAS TIPOBOJMMOCTb
TBEP/IBIX METAJIOB. 3aBUCUMOCTh
COIIPOTHBIICHUS] METAJIJIOB OT
TEeMIIepaTyphI.
CBepXxIpoBOIUMOCTh

17.04.2024

60

DJIEKTPUYECKUI TOK B BAKyyMe.
CBoiICTBA IEKTPOHHBIX ITYYKOB

17.04.2024

61

[TomynpoBogHUKH, X COOCTBEHHAs
" nNpuMeCHasd nNpoOBOAUMOCTD.
CaoiicTBap—N-nepexoa.
[TonynpoBOIHUKOBBIE TPUOOPHI

24.04.2024

bubmunoreka LIOK
https://m.edsoo.ru/ffOc84ae

62

DJEKTpUUECKUM TOK B PaCTBOPAX U

bubmunoreka LIOK



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

pacruiaBax 3JIeKTPOJIHUTOB. 24.04.2024  https://m.edsoo.ru/ff0c82ba
DNEKTPOIUTHYECKAS JUCCOIUAITHSI.
DneKTpoan3
DJIEKTPUYECKUI TOK B Ta3ax.

63 CamocTosTeIbHbIN U 1 bubmuoteka [JOK
HECaMOCTOSITENIbHBIN pa3psil. 08.05.2024  https://m.edsoo.ru/ff0c84ae
Monnus. [nazma
DneKTpudecKre mpuodopsl U

64 YCTPOMCTBA M MX MPAKTUYECKOE 1 bu6nuoreka [IOK
npumeHenue. IIpaBuiia TeXHUKH 08.05.2024  https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH

65 O6o0maromuii ypok 1 Bbubmunorexa LIOK
«INEKTPOIUHAMUKA)» 15.05.2024 @ https://m.edsoo.ru/ff0c88be
KonrponsHast pabora o Teme

66 «Qnekrpocraruka. [locrosHHbIN 1 bubnmoreka [JOK
ANEKTPUICCKUN TOK. TOKHU B 15.05.2024  https://m.edsoo.ru/ffOc8a8a
Pa3IMYHBIX Cpeaax»
Pesepubiit ypok. KonTpoiabsHas

67 pa6olia 1o TZSIG ’ 1 bubmorexa OK

22.05.2024  https://m.edsoo.ru/ff0c8c56

"OnexkTpoguHaMuka"

68 PezepBHblit ypok. O0o0maromuit 1 bu6bnuorexa [IOK
ypok no teMam 10 kinacca 22.05.2024  https://m.edsoo.ru/ffOc8f6c

OBILIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

NOYPOYHOE N/1IAHUPOBAHUE

11 K/IACC
Ne Tema ypoka KonnuecTtso gacos [Jata n3ydenus OneKkTpoHHbIE HU(PPOBBIE
/o o0pazoBarebHbIE PeCyPChI
Bcero| Konrponsnsie | [Ipaktuueckue
paboTsr paboTsr

1 |[[TlocTostHHBIE MAarHUTHI U UX 1 0 0 02.09.2025 [[bubmuoTeka [TOK
B3auMoJiericTBue. MarHuTHoOE ToJe. https://m.edsoo.ru/ff0c9778]]
BexTop MarHuTHON UHIYKIUU.
JIMHUM MarHUTHOW MHAYKUUH] |

2 |[[MarauTHOE 1oJie IPOBOHHUKA C 1 0 0 04.09.2025 [[bubmuoTeka [IOK
tokoM. OmbIT DpcTena. https://m.edsoo.ru/ff0c98fe]]
B3anmoneicTere npoBOJHUKOB C
TOKOM] |

3 |[[JTabopaTopHas pabota «M3yuenue| 1 0 1 09.09.2025 [[buoauoTeka [JOK
MarHMTHOTO TIOJISl KaTYIIIKH C https://m.edsoo.ru/ff0c98fe]]
TOKOM»| |

4 |[[Mle¥icTBHE MArHUTHOTO MOJISA HA 1 0 1 11.09.2025 [[bubauoTeka [JOK
MPOBOAHUK ¢ TOKoM. Cuita Ammepa. https://m.edsoo.ru/ff0c9ac0]]
JlabopartopHnas pabota
«HUccnenoBanue nerucTBUS
ITOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM»] ]

S |[[HelicTBHEe MAaTHUTHOTO MO HA 1 0 0 16.09.2025 [[bubmuoTeka [TOK

JABWKYIIYIOCS 3apSDKCHHYIO
yactuily. Cuia Jlopenna. Pabora

cunbl Jlopenua]|

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

Tema ypoka

KomnuectBo yacos

Bcero

KonTponbeHeie
paboThI

[IpakTnueckue
paboThI

[Jata n3ydenus

OneKTpoHHbIE HU(PPOBBIE
00pa3oBaTeIbHBIE PECypChI

[[DnekTpoMarHuTHast MHIYKIUS.
[ToTok BekTOpa MarHUTHOM
unaykuuu. DJ1C uaaykuu. 3akoH
ANEKTPOMArHUTHOM MHIYKIUH
®dapanes]|

0

0

18.09.2025

(]

[[JTabopaTopHas paboTta
«HccnenoBanue siBICHUS
AJEKTPOMArHUTHON MHIYKIIUN»] |

23.09.2025

[[bubmuoTeka [TOK
https://m.edsoo.ru/ff0cal50]]

[[MHaykTUBHOCTD. SIBIEHUE
camouHaykiuu. DJ1C
CaMOUHIYKIMHU. DHEPrHs
MarHMTHOTO MOJISl KaTyIIKH C
TOKOM. DJIEKTPOMAarHuTHOE 1oJe] |

25.09.2025

[[bubmuoTeka [IOK

https://m.edsoo.ru/ff0ca600]]

[[TexHuueCcKrE yCTPOMCTBA U HX
MIPUMEHEHHUE: IOCTOSTHHBIE
MarHMThl, 3JIEKTPOMAarHuThI,
3JIEKTPOJIBUTATENb, YCKOPUTENHU
3JIEMEHTApHbBIX YaCTHII,
WHJYKIIMOHHAs MeYb|]

30.09.2025

(0]

10

[[O606maromuii ypok «MarauTHoe
noJje. DJIeKTpOMarHuTHast
WUHIYKUIUSI»] |

02.10.2025

[[bubmuoTeka [TOK
https://m.edsoo.ru/ff0cab82]]

11

[[KonTponbHas pabora 1o reme
«MaraurHoe 1oie.
DneKTpoOMarHuTHast HHAYKIHUS» ] |

07.10.2025

[[bubmuoTeka [TOK
https://m.edsoo.ru/ff0cad58]]



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58

n/n

Tema ypoka

KomnuectBo yacos

Bcero

KonTponbeHeie
paboThI

[IpakTnueckue
paboThI

[Jata n3ydenus

OneKTpoHHbIE HU(PPOBBIE
00pa3oBaTeIbHBIE PECypChI

12

[[CBOOOIHBIC MEXaHHUCCKHUE
KoJiebanus. ['apMoHnyeckue
KosnebOaHus. YpaBHEHUE
TapMOHHUYECKHUX KOJIeOaHUH.
IIpeBpamienue sueprun] |

0

0

09.10.2025

[[bubmuoTeka [TOK

https://m.edsoo.ru/ffOcaf06]]

13

[[JTabopaTopHas paboTta
«HccrnenoBanue 3aBUCUMOCTH
Meproja MajbIX KOJIeOaHuit rpy3a
Ha HUTH OT JUTMHBI HUTH U MacChI

rpysza»]]

14.10.2025

(]

14

[[KonebarenbHbIi KOHTYD.
CB0OO/THBIC AJIEKTPOMArHUTHBIE
KoJeOaHus B UACATLHOM
KoJIeOaTeIbHOM KOHTYPE.
AHAJIOTHS MEXKIY MEXaHUUCCKUMHU
Y 3JICKTPOMAarHUTHBIMH
KojebaHusMu]| |

16.10.2025

[[bubmuoTeka [TOK
https://m.edsoo.ru/ff0cb820]]

15

[[@®opmyna Tomcona. 3akoH
COXPAHCHUS SHCPIrUur B UACAIIbHOM
KoJieOaTeIbHOM KOHTYpE] ]

21.10.2025

[[Bubmmotexa [IOK
https://m.edsoo.ru/ffOcb9c4]]

16

[[[IpencraBieHue 0 3aTyXarOUUX
KoseOaHusx. BeIHyKIeHHBIC
MEXaHHUYCCKHE KOJeOaHuUs.
Pesonanc. BeinyxneHHbIC
AJICKTPOMAarHUTHBIE KOeOanws ||

23.10.2025

[[Bubmmotexa [IOK
https://m.edsoo.ru/ffOcbb86]]



https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86

n/n

Tema ypoka

KomnuectBo yacos

Bcero

KonTponbeHeie
paboTHI

[IpakTnueckue
paboThI

[Jata n3ydenus

OneKTpoHHbIE HU(PPOBBIE
00pa30BaTeIbHBIC PECYPCHI

17

[[TTepemeHHBIIT TOK.
CunyconaibHbIN TEPEMEHHBIN
TOK. MOIIIHOCTh MEPEMEHHOTO TOKA.
AMIUTMTYIHOE U ICHCTBYIOIIEE
3HAQUYE€HHUE CUJIbI TOKA U
HanpsHKeHus | |

0

0

06.11.2025

[[bubmuoTeka [TOK

https://m.edsoo.ru/ff0cbd34]]

18

[[Tparcdopmarop. [IponsBoacTso,
nepeaaya u norpedieHue
AJIEKTPUYECKON SHEPruu| |

11.11.2025

(0]

19

[[YcTpolcTBO M MPaKTUYECKOE
IIPUMEHEHHE AIEKTPUIECKOTO
3BOHKA, F€HEpaTOpa NEPEMEHHOTO
TOKa, JINHUH 3JIeKTpornepenay] ]

13.11.2025

[[Bubmmotexa [IOK
https://m.edsoo.ru/ff0cc324]]

20

[[@xomornyeckue pucku mpu
MIPOU3BOJICTBE DIIEKTPOIHEPTUML.
Kynberypa ucnonszoBanus
ANIEKTPOIHEPTHH B MOBCETHEBHOMN
KHU3HH] |

18.11.2025

(0]

21

[[MexaHn4ecKHre BOJIHBI, YCIOBUS
pactpocrpanenus. [lepuon.
CKOpOoCTh pacipoCTpaHeHUs U
JuiHa BoJiHbl. [lonepeunsie u
MPOJO0JIbHBIE BOJIHBI] |

20.11.2025

[[BubmmoTrexa [IOK
https://m.edsoo.ru/ffOcca54]]

22

[[3Byk. CKOpOCTB 3BYKA.
I'poMkocTh 3ByKa. BeicoTa TOHA.

25.11.2025

[[Bubmmotexa [IOK
https://m.edsoo.ru/ffOcccOc]]



https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c

Ne Tema ypoka KonnuecTtso gacos [Jata n3ydenus OneKTpoHHbIE HU(PPOBBIE
/1 00pa3oBaTeIbHbIC PECYPCHI
Bcero| Konrponsnsie | [Ipaktuueckue
paboThI paboThI
TemOp 3ByKa]]

23 |[[DneKkTpOoMarHUTHbBIC BOJIHBI, UX 1 0 0 27.11.2025 [[bubmuoTeka [TOK
cBOMcTBa u ckopocTh. [lIkana https://m.edsoo.ru/ffOccfe0]]
3JIEKTPOMArHUTHBIX BOJIH] |

24 |[[TIpuHIMIIBI pATHOCBA3U U 1 0 0 02.12.2025 (1]

TeneBuAeHUs. Pa3Butue cpencTs
cBs3u. Pagnonokarus] |

25 |[[KonTposbHas paboTa 1 1 0 04.12.2025 [[bubaunoTeka [JOK
«Konebanus u BOJIHBI»] ] https://m.edsoo.ru/ffOcc6f8]]

26 |[[TIpssmonuHEiHOE 1 0 0 09.12.2025 [[bubmuoTeka [IOK
pacrpoCcTpaHCHHE CBETA B https://m.edsoo.ru/ff0cd350]]
OHOpPOAHOM cpene. Toueunsli
HUCTOYHHUK cBeTa. JIyu cBeral]

27 |[[OtpakeHue cBeTa. 3aKOHBI 1 0 0 11.12.2025 [[bubanoreka IIOK
oTpaxkeHus cBera. [loctpoeHue https://m.edsoo.ru/ff0cd4e0]]
M300paKeHHI B TUIOCKOM 3epKasie]]

28 |[[TTIpemomucnue cBeta. [TonmHoe 1 0 0 16.12.2025 [[bubauoreka IIOK
BHYTPEHHEE OTpaXKCHHUE. https://m.edsoo.ru/ff0cd7{6]]
[IpenenpHbIN yTOJI MOTHOTO
BHYTPEHHET0 OTpa)KeHNU | |

29 |[[JTabopaTopHas paboTta 1 0 1 18.12.2025 [[bubauoTeka [JOK
«M3mepeHune moka3aTens https://m.edsoo.ru/ffOcd67a]]
MPETOMJIEHUS CTEKIIa ] ]

30 |[[JIun3sL. [TocTpoeHue 1 0 0 23.12.2025 [[bubauoTeka [JOK



https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a

Ne Tema ypoka KonnuecTtso gacos [Jata n3ydenus OneKTpoHHbIE HU(PPOBBIE
/1 00pa3oBaTeIbHbIC PECYPCHI
Bcero| Konrponsnsie | [Ipaktuueckue
paboThI paboThI
n3o0paxenuii B muuze. opmymna https://m.edsoo.ru/ffOcddle]]
TOHKOU JIMH3bI. Y BEJIMYECHHE
JIUH3BI ] |

31 |[[JIaGopaTopHnas paboTa 1 0 1 25.12.2025 M1
«HccrnenoBanne CBOKCTB
M300paXeHUI B TUH3AX»] |

32 |[[Auctiepcust cBeta. CIOKHBIH 1 0 1 30.12.2025 11
cocraB Oemnoro cBera. L[Ber.

Jlaboparopnas pabota
«Habmronenne nucriepcuu cBeTay|]

33 |[[MHaTepdepenius cera. 1 0 0 13.01.2026 [[bubmamoreka LIOK
Hudpaknns cera. https://m.edsoo.ru/ff0ced22]]
Judpaximonnas peméTkal]

34 |[[TTomepeuHOCTh CBETOBBIX BOJIH. 1 0 0 15.01.2026 [[bubmuoTeka [TOK
[Monsipuzanms ceeta]] https://m.edsoo.ru/ffOcf02¢e]]

35 |[[OnTudeckue mpudOps 1 1 0 0 20.01.2026 11
YCTPOMCTBA U YCIIOBUS UX
0e30macHOTO IpPUMEHEHUS | |

36 |[[I'paHUIBI TIPUMECHHUMOCTH 1 0 0 22.01.2026 [[bubanoreka IIOK
KJIACCUYECKON MEXaHUKHU. https://m.edsoo.ru/ff0cf862]]
[Toctynatel cnenuaibHON TEOPUU
OTHOCHUTENIbHOCTH ||

37 |[[OTHOCHUTETBLHOCTH 1 0 0 27.01.2026 [[bubaunoTeka [JOK

OJIHOBPEMEHHOCTH. 3aMe/IJIEHHE
BPEMEHU Y COKPAILICHUE JJINHBI] |

https://m.edsoo.ru/ffOcfa42]]



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42

Ne Tema ypoka KonnuecTtso gacos [Jata n3ydenus OneKTpoHHbIE HU(PPOBBIE
/1 00pa3oBaTeIbHbIC PECYPCHI
Bcero| Konrponsnsie | [Ipaktuueckue
paboThI paboThI

38 |[[DHeprus u UMITYJIbC 1 0 0 29.01.2026 [[bubmuoTeka [TOK
PEIATUBUCTCKOM YacTUIlbl. CBSA3b https://m.edsoo.ru/ffOcfc68]]
MAacChl C SHEPTUEH U UMITYIIECOM.

DHeprus nokos||

39 |[[KonTposnbHas paboTa «OnTHKa. 1 1 0 03.02.2026 [[bubauoTeka [JOK
OCHOBBI CIEIMANTLHON TeOpUn https://m.edsoo.ru/ffOcf6f0]]
OTHOCHTEIBHOCTHY ||

40 |[[dDoTonbl. Dopmyna [Tnanka. 1 0 0 05.02.2026 [[bubmuoTeka [TOK
DHeprust 1 UMITyIbC GpoToHa]] https://m.edsoo.ru/ffOcfe16]]

41 |[[OTkpBITHE U HCCIICOBAHNE 1 0 0 10.02.2026 [[bubauoTeka [JOK
dororddexra. OnwiTer A. T https://m.edsoo.ru/ffOcffc4]]
Croneronal]

42 |[[3axonbl hoTodrdhderTa. 1 0 0 12.02.2026 [[bubanoreka IIOK
VYpaBHeHre DWHIITEHHA 1S https://m.edsoo.ru/ff0d015¢e]]
dotorddekra. «KpacHas rpaHuna
dororddekra]]

43 |[[daBnenue cBera. OmbiThl I1. H. 1 0 0 17.02.2026 [[bubmuoTeka [IOK
Jle6eneBa. XMMHYECKOE IEHCTBUE https://m.edsoo.ru/ff0d04a6]]
cBera]|

44 |[[TexHnuyeckue ycTpoiicTBa u 1 0 0 19.02.2026 (]

MPaKTUYECKOE TPUMEHEHHE:
¢dboTodrmeMeHT, GOTOAATUHK,
coJIHeuHas OaTapesi, CBeTOIuo ] ]
45 |[[Pemenue 3amay mo Teme 1 0 0 24.02.2026 [[bubmuoTeka [TOK

«DJIEMEHThI KBAaHTOBOM ONTHKHY] ]

https://m.edsoo.ru/ff0d0302]]



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
https://m.edsoo.ru/ff0d0302

Ne Tema ypoka KonnuecTtso gacos [Jata n3ydenus OneKTpoHHbIE HU(PPOBBIE
/1 o0Opa3oBaTeIbHBIC PECYPCHI
Bcero| Konrponsnsie | [Ipaktuueckue
paboTHI paboThI
46 |[[Monenb aroma Tomcona. OnbiTer | 1 0 0 26.02.2026 [[bubmuoTeka [TOK
Pesepdopaa mo paccestHuio o- https://m.edsoo.ru/ff0d091a]]
yactull. [lnanerapuas Mozenb
aToma]|
47 |[[MToctymnarel bopa]] 1 0 0 03.03.2026 [[bubauoTeka [JOK
https://m.edsoo.ru/ff0dOafa]]
48 |[[U3mydeHue ¥ MOTIIOIICHNE 1 0 0 05.03.2026 [[bubauoTeka [JOK
(hOTOHOB TPH TIEPEXO/Ie aTOMa C https://m.edsoo.ru/ff0dOafa]]
OJIHOTO YPOBHSI SHEPTUU Ha JAPYTOM.
Bunsl cnexktpos] |
49 |[[BonHOBBIC CBOWCTBA YaCTHII. 1 0 0 10.03.2026 [[bubmuoTeka [IOK
Bounusr ge bpoiis. https://m.edsoo.ru/ff0d0ca8]]
KopnyckynspHo-BoJIHOBOM
nyanu3M. CIIOHTaHHOE 1
BBIHYKJICHHOE U3JTydeHue]|
50 [[[OTkpbITHE PaIHOAKTUBHOCTH. 1 0 0 12.03.2026 [[bubmuoTeka [IOK
OmnbiTel Pe3epdopaa mo https://m.edsoo.ru/ff0d0fd2]]
OTpPEJICTICHUIO COCTaBa
PaarOaKTUBHOTO U3JIYyYEHUs | |
51 |[[CgoiicTBa anbda-, OeTa-, raMma- 1 0 0 17.03.2026 (1
u3iy4eHus. BiausHue
PaaNOAKTUBHOCTH HA KUBBIE
OpraHu3Mbl| |
52 |[[OTkpeITHE TPOTOHA M HEUTPOHA. 1 0 0 19.03.2026 [[bubmuoTeka [TOK

N3zoromnbl. Ansda-pacnan.

https://m.edsoo.ru/ff0d1162]]



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
https://m.edsoo.ru/ff0d1162

n/n

Tema ypoka

KomnuectBo yacos

Bcero

KonTponbeHeie
paboTHI

[IpakTnueckue
paboThI

[Jata n3ydenus

OneKTpoHHbIE HU(PPOBBIE

o0pa3oBatebHbIC PeCypPChI

DJEKTPOHHBIA U TO3UTPOHHBIN
Oera-pacnaz. ["'aMmma-uznydeHue]]

53

[[PHeprust cBs3M HYKIIOHOB B SIIpE.
SAnepHsle peakuuu. A nepHblit
peakrop. [Ipo0Gaembl, MepcreKTUBEI,
9KOJIOTUYECKHUE ACTIEKTHI SIIEPHOU
SHEPreTUKH]| |

24.03.2026

[[Bubmmotexa [IOK
https://m.edsoo.ru/ff0d1356]]

54

[[@nemeHTapHbBIC YaCTHUIIBL.
OTKpbITHE TO3UTPOHA. METOIbI
HAOJTIOJICHUS U PETUCTPAITIN
3JIEMEHTAPHBIX YacTull. Kpyribiit
cros «OyHIaMEHTaIbHbIE
B3auMojiecTBUS. EMUHCTBO
bu3nyecKoit KapTUHbI MUpPa»]]

26.03.2026

[[BubaunoTeka [JOK
https://m.edsoo.ru/ff0d0e38]]

55

[[DTamsl pa3BUTHSI ACTPOHOMUH.
[IpuknagHoe 1 MEPOBO33PEHYECKOE
3HAYEHUE aCTPOHOMHUM. Bun
3B&3nHOTO HeOa. Co3Be3ausl, IpKue
3BE3/IBI, TIJIAHETHI, UX BUJIUMOE
nukenue. ConHeuHast cucremal |

07.04.2026

(]

56

[[Comurie. Comueunast ak THBHOCTb.
Ucrounuk sueprun ConHila u
3B€31]]

09.04.2026

(0]

57

[[3BE31BI, X OCHOBHBIC
XapaKTEePUCTUKU. 3BE3ABITTIABHON

14.04.2026

(0]



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

n/n

Tema ypoka

KomnuectBo yacos

Bcero

KonTponbeHeie
paboTHI

[IpakTnueckue
paboThI

[Jata n3ydenus

OneKTpoHHbIE HU(PPOBBIE
o0pa3oBaresbHbIe PECypChl

MOCJIEA0BAaTEbHOCTH. BHyTpeHHEE
ctpoeHnue 38€31. CoBpeMEHHBIE
Hpe,Z[CTaBJIeHI/IH (0] HpOI/ICXO)K,Z[eHI/II/I
u spomonnu CosHila u 38631] |

58

[[Mneunsrii [Tyre — Hama
l'anaktuka. [Tonoxenue u
newxkenne Comnia B ['amakTuke,
lNamakTuku. YE€pHbIE OBIPHI B SApax
rajaxkTHK]| |

16.04.2026

(0]

59

[[Bcenennas. Pazoeranue
rayiaktuk. Teopus bosbiioro
B3pbIBa. PeMKTOBOE HM3ITydueHHE.
MeraranakTuka]|

21.04.2026

(0]

60

[[Hepemennsie mpobieMbl
acTpoHOMUHU ]| |

23.04.2026

(0]

61

[[KonTponbHas paboTta «1eMeHTHI
aACTPOHOMUU U aCTPOPHU3UKI»] |

28.04.2026

(]

62

[[O6o6marommii ypok. Posb
(GU3MKK ¥ ACTPOHOMUH B
SKOHOMHYESCKOH,
TEXHOJIOTHYSCKOM, COLIMAIbHOM B
ATUYECKOH chepax NeaTeTbHOCTH
YyesoBeka] |

30.04.2026

(0]

63

[[O6o6maromuii ypok. Ponb
MecTO (UMK U aCTPOHOMHU B

05.05.2026

(]




n/n

Tema ypoka

KomnuectBo yacos

Bcero

KonTponbeHeie
paboTHI

[IpakTnueckue
paboThI

[Jata n3ydenus

OneKTpoHHbIE HU(PPOBBIE
00pa30BaTeIbHBIC PECYPCHI

COBPEMEHHOU HAYYHOU KapTUHE
mupal|

64

[[O6o6marommii ypok. Posb
¢buznveckoii Teopuu B
(bopMHpOBaHNY MTPECTABICHHUH O
¢buznyeckoit kapTuHe Mupal]

07.05.2026

(0]

65

[[O6o6matommii ypok. Mecto
¢u3nvecKoil KapTUHBI MHUpa B
o01IeM psiy COBpEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MpeACTaBICHUH 0 pupose]]

12.05.2026

(0]

66

[[Pe3epBHBII ypok. MarHUTHOE
1oJie. JNEeKTpOMarHuTHas

VH/TYKIHs] |

14.05.2026

(0]

67

[[Pe3epBHBII ypok. OnTHKA.
OcHOBBI cielIMANIBHON Teopun
OTHOCHUTEIBHOCTH] |

19.05.2026

(0]

68

[[Pe3epHblii ypok. KBaHTOBas
¢u3nka. DIeMEeHTHI ACTPOHOMUH U
actpodu3uku] ]

21.05.2026

[[BubmmoTrexa [IOK
https://m.edsoo.ru/ff0d1784]]

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME

68



https://m.edsoo.ru/ff0d1784

YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
ITPOLOECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI51 YYEHUKA

» dusuka, 10 knace/ Mskumes I'.51., bByxosues b.b., Corckuit H.H. mox penaknueii
[MappenTreBoit H.A., AkunonepHoe obmectBo «M3natensctBo «IIpocBemmenue»

METOAUYECKHUE MATEPHUAJIBI 1JIS1 YAUTEJALNP®POBBIE
OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbBI CETU HHTEPHET
https://rosuchebnik.ru/product/fizika-10-klass-bazovyy-uroven-uchebnik-726436/

Bbu6nmuoreka [JOK

https://ege.sdamgia.ru/

IndpoBble y4eOHHMKHM W 3JIeKTPOHHbIE BePCHHM IIKOJBHBIX KHHUT. Takune UMdpoBble
dopmaTtbl obecneumBaroT JOCTYN K MaTepmanam gaxe BHe KrnacCHoM koMHaTbl.[lpumep
pecypca: aneKkTpoHHast Bepcus ydebHuka A.B. NepblwkuHa.

HNHTepakTHBHBIE  BHPTyaJbHble  Jadoparopu. NPEeOOCTaBNAT  BO3MOXHOCTb
MoOenNMpoBaHNs o3NYeCKOro onbiTa 1 aHanusa pesynstaTos.[Tpumep pecypca: NpoekT
PhETInteractiveSimulations (Ha aHrnMUNCKoM A3blke AOCTyneH 6ecnnaTHo).
O6pa3oBaTe/ibHbIe MTPHI M CHMYJISIIUHM. MO3BONAOT M3y4aTb TEOPUO OU3NKN Yepes
urpoBble  (popMbl, yrydwasi BOCMPUATME CrOXHbIX MNOHATUMW.IMpumep pecypca:
npunoxeHne « PUsmKyc».

OGyuaroiee BII€0 U Npe3eHTANUU. KOPOTKME BUAEOKOHTEHTbI U MHTEPAKTUBHbIE NeKunn
ANa  Bu3dyanusaumMmM HayudHbIX npoueccoB.[lpyumep pecypca: BUOEOPONMKM MpoeKTa
«[lpocTaga Hayka».

TecToBbIe cCHCTEMbI H ABTOMATH3MPOBAHHbIE NMPOBEPKHM 3HAHUM: MOBbILLAOT MOTUBALNIO
y4YeHMKa 1 onepaTMBHO NOKa3bIBalOT YPOBEHb NOHUMaHUA maTepuana.llpumep pecypca:
caunT «Pewy EI3 / OI'3» ¢ TpeHMpOBOYHLIMM 3a4aHUAMU MO PU3MKE.
OHJIAITH-KOHCYJIbTAMA M BeOMHAPBI. PaCLUMPEHVME BO3MOXHOCTEN OUCTaAHLMOHHOIO
B3aMMoOOencTBnaA npenogasatenia U yvyeHuka.l[lpumep pecypca: nnowagka ZOOM ansa
NpoBeAeHNs1 KOHCYNbTaLWN.

HHTepHeT-pecypcehbl ¢ KOLUIEKIHSIME 3a/1a4 U PUMepoB petneHuii: 6a3bl 3a0a4 pa3nuyHom
CMNOXHOCTH, noaaepXxuearoLLme passutue CaMOCTOATENBHOro peLueHnst
npobnem.lNpumep pecypca: noptan «3agada.ru».

®opyMbl M conMaIbHbIE CeTH IS o0ydarommxcsi: obLieHne n obcyxaeHne BOMNpPOCOB,
obmMeH MaTepumanamm u nogdepxka MoTuMBaumm apyr gpyra.lpumep pecypca:
crneunanusvpoBaHHble rpynnbl VKontakte nnu Telegram-kaHanbi.



