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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1mo ¢Qusuke 0a30BOro ypoBHS Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJIOKEHUH M TPeOOBAHMM K pe3ysbTaTam
OCBOGHHUSI OCHOBHOW 0Opa30BaTeNbHON MporpaMmsbl, npeactaBieHHbIX B OI'OC
COO, a Ttakxke c yu€roM deaepanbHON paboueil mporpamMmbl BOCIUTAHUS U
KOHILIETIIUMA TIpernojiaBanusi yuyeOHoro mnpeamera «Dusnka» B 00pa3zoBaTEIbHBIX
OpTraHu3aIUAX Poccuiickoiu Odenepannu, peATU3YIOIINX OCHOBHEIE
oOpa3oBareibHbIe MPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (POPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatommuxcs 10-11 kmaccoB mnpu
oOyueHuu ux Qu3uke Ha 0a30BOM ypOBHE Ha OCHOBE CUCTEMHO-JESTEIIbHOCTHOIO
noaxona. Ilporpamma mo ¢usmke coorBerctByer TpeboBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yJbTaTaM
OoOy4eHHMs, & TAKXKE YUYHUTBHIBAET HEOOXOAMMOCTh pPean3alii MEKIPEIMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHBIMU YUYE€OHBIMHM IpeameTramMu. B Hel
OTIPENIEISAIOTCS OCHOBHBIE LIEIM HU3YUYEHHs] (U3UKH HAa YPOBHE CPEIHEro OOLIETo
oOpa3oBaHMsl, IJIAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (PU3MKU: JTUYHOCTHBIE,
MeTalpeIMETHbIE, TPeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3MKe BKIFOYAET:

e IUIAHUPYEMBIE Pe3yJIbTaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YPOBHE, B

TOM YHCJIE IIPEIMETHBIE PE3YyJIbTaThl IO roJjaM 00yUYEHUS;

e cojlepkaHue yueOHoro npeamera « Pu3nka» 1o rojgam o0yyeHHsl.

®du3rka Kak Hayka O HauOoisiee OOIIMX 3aKOHAX MPUPOJbI, BHICTyNas B
KauecTBe y4eOHOro ImpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpyxaromiem mupe. IKoabHBIN Kypc GU3NKH — CHCTEMOOOpa3yomui
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB U SIBJIICHHMM, M3ydaeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuznyeckoir reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpelensieT  XapakTep U pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTMM B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IOJIYYEHUSI HOBBIX MAaTe€pHalOB C 3aJaHHBIMHA CBOMCTBAMU M APYIHX.
N3ydenne (u3nKkd BHOCUT OCHOBHOM BKJIaJd B (OPMHUpPOBAHHE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydarommxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAYYHBI METOJT TO3HAHUSI IPU BBHIMOJIHEHUU UMH YUEOHBIX UCCIICIOBAHUIA.

B ocHoBy kypca ¢u3WKM Ji ypOBHS CpeaHEero oOmiero oOpa3oBaHUS
NOJIOXKEH pAN HUACH, KOTOpPbIE MOXXHO paccMaTpuBaTh Kak MPUHLMUIIBI €ro
MOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEpIIEHHBIM, OH COAEPKUT MaTepuai U3 BCEX pasenoB (U3HUKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKOMN, TaK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B cOOTBETCTBUM ¢ HeW MaTepuan Kypca (Qu3mnku
o0ObeaMHEH BOKpYr (Qu3nueckux Teopud. Begymum B Kypce sBiseTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEPHUH, BEUIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzanus mnpeanosiaraeT HCIOJIb30BaHUE
T'YMAaHUTAPHOTO TOTEHIHMAIa (PU3UYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEeMaMH.

Hoess npuxnaomoii  nanpasnennocmu. Kypc (usuku mpeamnonaraer
3HAKOMCTBO C IIUPOKHM KPYTrOM TEXHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHIl U 3aKOHOB.

Hoes oxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMsl, TMOCBAIIEHHBIX HKOJOTMYECKUM NpoOJemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKXke 00CYXKIACHUs
po0JIeM palMOHATIBFHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YPOBHE CPEAHEro OOIero
oOpa3oBaHus SBIAIOTCS (PU3UUECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYp€ MOCTpoeHus: pusznueckoil Teopuu, posii PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLWIIOB B  COBPEMEHHBIX TMPEACTABICHHUSAX O MOPHUPOAE, TpaHHIAX
NPUMEHUMOCTH TEOpHHl, JJIsI OMUCAHUS ECTECTBEHHO-HAYyYHBIX SBJICHUU U
MIPOIIECCOB).

CHCTeMHO-AESTENbHOCTHBIN TOJIX0J B Kypce (DM3UKU pealn3yeTcsl Mpexie
BCEro 3a CUET OpraHU3alUU SKCIEPUMEHTAIBHOU JESITEIbHOCTH O00YYaroluXCsl.
Jlns  6a3oBoro ypoBHA Kypca (U3MKM — OTO HCIHOJIB30BAHHE CHCTEMBI
(bpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OPATOPHBIX pPadoT,
KOTOpbI€ B mporpamme no (usuke oObeIUHEHBI B OOIIMNA CIHCOK YUEHHUYECKUX
MpaKkTUYECKUX padoT. BhiieneHne B yKa3aHHOM IepeyHe J1adopaTopHbIX pador,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISCTCS YYaCTHUKAMHU
o0pa30BaTeNBLHOTO TIPOIlecCa HCXOMs W3 OCOOCHHOCTEW TUJIAaHUPOBAHMS W
ocHameHuss kaOmHera Qusmku. Ilpm »>ToM  obOecrmieumBaeTcs  OBIAJICHHUE
OoOy4YaroImMMHUC YMEHUSIMU TPOBOAUTHL KOCBEHHBIE H3MEPEHUs, HCCIEI0BAHUS
3aBUCUMOCTEM (DU3WYECKUX BEJIWYMH M TIOCTAHOBKY OIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YJIIENAETCS PENICHUIO PACUYETHBIX U KauyE€CTBEHHBIX
3amad. [Ipu 3TOM 11t pacu€THBIX 3a/1a4 MPUOPUTETOM SIBISIFOTCS 3aJayd C SIBHO
3aIaHHOM (PU3UYECKOM MOJIEIIbIO, TTO3BOJISIFOIINE MPUMEHSATh U3YUEHHbIE 3aKOHBI U



3aKOHOMEPHOCTH Kak M3 OJHOIO pasliena Kypca, Tak U UHTETPUPYsS 3HAHUSA W3
pa3HbIX pasnaenoB. s KayeCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKaHWS (PU3NUYECKHX SBICHUHW M MPOIECCOB B OKPYKAIOIICH
KU3HHU, TpeOyrolue BbhIOOpa (U3MYECKON MOAENU Jid CUTYallud MPaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusimu DI'OC COO k MarepuasbHO-
TEXHMYECKOMY oOOecledeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(bU3UKK Ha YPOBHE CPEHEro 00I1Iero 00pa3oBaHusl JOJKEH U3y4YaThCsl B YCIOBUSIX
MpEeIMETHOr0 KaOuHeTa (U3MKW WIA B YCIOBHUSX HUHTETPUPOBAHHOTIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (QU3MKM HOIKHO OBITH
HEeoOXoMMoe J1abopaTopHOoe OOOpYyJOBaHUE [Jis BBHIMIOJHEHUS YKa3aHHBIX B
nmporpamMme 1o (pU3NKEe YUCHHUYECKHX MPAKTUUECKHX PaboT W JEMOHCTPAIIMOHHOE
o0opy10BaHHE.

JleMoHCcTpallMoHHOE  000pyAoBaHHE (OPMHUPYETCS B COOTBETCTBHM C
MPUHITUTIOM MHHHUMAJIBHOM JOCTaTOYHOCTH H  OOECMEYMBACT IMOCTAHOBKY
MEPEUNCICHHBIX B TMporpaMMe 1O (U3NKE KIIOYEBBIX JIEMOHCTpAIUi IS
WCCJICMOBAHMUSI  M3Y4YaeMbIX  SIBIIEHHA W  TPOIECCOB, OJMIUPHUYCCKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUI.

JlabopaTopHoe 00OpynOBaHME JIS YUYEHHUYECKHX MPAKTUYECKUX padboT
dbopMupyeTCs B BUIE TEMAaTHYECKHX KOMIUICKTOB W OOECTICUMBACTCS B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydJamomuxcs. TemaTmueckue KOMIUIEKTHI
7ab0opaTopHOTO O00OPYMOBaHUS JOJKHBI OBITH TOCTPOSHBI HAa KOMILICKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX NMPHUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETHHBIX CUCTEM B BHJI€ TU(PPOBBIX TaOOpaTOPUH.

OCHOBHBIMM LEJIAMHU U3y4YE€HUS PU3UKHU B 001IEM 00pPA30BAHUU SBIISIFOTCS:

e (dopMupoBaHHE WHTEpeca M CTPEMJICHHS OOYYarOMIMXCS K HayIHOMY
U3YUYCHUIO TPHUPOJIbI, PAa3BUTUE HMX HHTEIUICKTYyaJIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIe TTO3HAHUSA U (pOpMUpOBaHHE
HCCJICIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOIUM SBIICHUSIM;

e (dopMHpoBaHHE HAYYHOTO MHPOBO33PECHUS KakK pe3yibTara H3Y4YCHHs
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

e (QopmupoBanue yMeHUW OOBSCHATH SBICHUS C HCIOJIB30BAHHEM
(bU3MYEeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

e (opmMupoBanue mpencTaBICHUNA O pONM (PU3UKHU IS Pa3BHTHS JIPYTHUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHH.

JlocTikeHne STUX 1elield 00ecreunBaeTCsl peleHueM CISAYIOMUX 3a1ad B

mpoliecce u3ydeHus Kypca (U3uK1 Ha YpPOBHE CPEHETO O0IIero oOpa3oBaHuUs:



e TmpuoOpeTeHWe  CUCTEeMBl  3HaHMH 00  o0mmx  (U3UYECKUx
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpHsIX, BKJTIOYAst MEXaHUKY,
MOJICKYJISIpHYIO  (DUM3HKY, JJIEKTPOAMHAMUKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opMupoBaHue yMEHHUI TPUMEHSATH TEOPETUYECKUE 3HAHMUS IS
OoOBbsiCHeHUS (PU3WYECKUX SABICHUH B TPUPOAEC W IS TPUHATHSA
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHOM KU3HU;

e OCBOGHHE CIOCOOOB pEIIECHUS pa3IUYHBIX 3aJa4 C SBHO 3aJIaHHOM
bu3nueckoil MoOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3faHue Gu3NUecKorl MOJEINH, aJIeKBAaTHON yCIOBUSM 3aJa4uH;

e TOHWMaHHWC (U3UYECKUX OCHOB WM TIPUHITUIIOB JCUCTBHS TEXHUYCCKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, X BIUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIHHOTO IUIAHWPOBAHUS M TMPOBEACHUS
bu3nYeCKUX SKCIEPUMEHTOB, aHAIW3a W HMHTEpHpeTanuu uHpopmammu,
OTIpeeNIEHNS TOCTOBEPHOCTH MOTyUYEHHOTO PE3yJIbTaTa;

e CO3JaHME YCIIOBUH IJI Pa3BUTHSI YMEHHH MPOECKTHO-UCCIIEI0BATEIHCKOH,
TBOPYECKOH J1€ATEIbHOCTH.

Ha wuzyuenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETOo
oOpazoBanus oTBoauTcst 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HEJENIO), B
11 kmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 1o (QHU3MKE TMepeyeHb JabopaTOpPHBIX U
MPAKTUYECKUX palbOT ABJISETCS PEKOMEHJIOBAHHBIM, YYHUTENb JENaeT BHIOOP
MpoBeNeHUsT J1a0OpPaTOpPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
O0COOEHHOCTEHN 00yJaronuXCsl.

3aoyHoe oOydeHue sBisieTcss (popMoil opraHuzanuud y4eOHOro mporecca u
IPEIoJIaraeT CaMOCTOSITENbHYIO paboTy O0y4aroUIMXcs MO0 OCBOCHHUIO y4eOHOTO
Marepuana,  OTIACJNbHBIX  pa3fenoB  Y4eOHBIX  KypCOB,  BBIIIOJIHEHHE
IIPEIYCMOTPEHHBIX MTPOrPaMMON KOHTPOJIBHBIX 3aJaHUW M OYHYIO cady 3a4€TOB

(9K3aMEHOB H T.I1.) B paMKaX IMPOMEKYTOYHON U UTOTOBOM aTTECTAIIHH.
YueOHbIl ipoiiecc npu 3a04HOM hopme 00yUdeHHUs BKIIOYACT:

- ayIUTOpHbIE Yy4ueOHbIe 3aHATHS (0030pHBIE JEeKUMH (YpOKH, 3aHATHUS),
7a00paTOpHbIE W TPAKTUYECKHUE 3aHsTHsI) cOCTaBisaioT He MeHee 30% ot
MaKCHMAaJIbBHOTO 00BheMa ayJAMTOPHOM HArpy3kud oOydarommxcsi 1Mo ouyHou dopme
oOyueHus;



- CAMOCTOSITEJIbHYIO TOJTOTOBKY (paboThl (IMUCBbMEHHBIE, TpaduyuecKue,
MPAKTUYECKUE), TECThI, OTBETHI HA BOIPOCH YUHTEISA, 3CCe, TOKIAIbI, pedeparsl,
MPE3CHTAINH, TIOJTOTOBKA K 3aUeTaMm)

MOY «Cpennsist mkona Ne 26» na yposae OOO peanuzyer o0pa3oBaTenbHYyIO
nporpaMmy B (hopMe 0YHO-3a0YHOTO OOyUEHHUsI B ajpecax MecT 00pa30oBaTeIbHOU
nearenbHocTH a1 ydamuxcs - [IIBCHII, CU30-1.

Y4eOHslii nporiecc mpu oyHo-3a09HOM popme oOyuenus B LIBCHII, C130-1

BKJIFOYACT:

- ayIUTOPHBIE Yy4ueOHbIe 3aHATHS (0030pHBIE JEKIUH (YpOKU, 3aHATHUS),
7a00paTOpHbIE W TMPAKTUYECKHUE 3aHsSTHSI) COCTaBiIAlOT He MeHee S50% ot
MaKCHMAJIbBHOTO 00bheMa ayJAUTOPHON HArpy3Kd OOydaromuxcs 1Mo o4Hou (opme
oOyueHus

- CAMOCTOSTENIbHYI0 TOJIOTOBKY (paboThl (MHUCbMEHHBIC, TpaduyecKue,
MPAKTUYECKUE), TECThI, OTBETHI HA BOIIPOCHI YUMTEIISA, ICCe, JOKIAIbI, pedeparsl,
MpEe3eHTAIMH, TOATOTOBKA K 3a4eTaM)

MOY «Cpennsist mxoina Ne 26» na yposae OOO peanuzyet 00pa3oBaTebHYIO
porpamMMy MHJIMBUIYATBHOTO IOMAITHETO o0y4eHus. KolnyecTBoO ay IMTOPHBIX
4acoB pacripeiensiercs cpeau S5-7 knaccoB - 10gacos/uen., 10-11 kmaccos - 11
yacos/yein.. Eciiu peOeHOK MHBaIK, TO B KaXA0W Mapalieian KOJIUYECTBO YacOB
YBEJIMUMBAETCS Ha 2 yaca.

[Tpu peanuzanuu AOOIT OOO nss 00y4daronIXcs ¢ TAKETBIMU
HapylLIEHUSIMA PEYH, C 33JIEPKKOU IICUXUYECKOTO PA3BUTHUS UCTIOJIb3YETCS JaHHAs
pabouas mporpamma, ipeaycmorperras @OIT OOO. [Iporpamma aganTupoBaHa ¢
Y4ETOM 0COOBIX 00pa30BaTEIbHBIX MOTPEOHOCTEHN 00yYaIOMUXCs, UX
BO3MOYKHOCTEH M OrpaHUYeHU, 00YCIOBIEHHBIX HAPYIICHUSIMH PEYU U HHBIMU
HapyIICHUSIMA Pa3BUTHSL.



COJAEPKAHUE OBYUYEHUA
10 KITACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MIO3HAHUS

®duszuka — Hayka o mpupoje. HayduHble MeTOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Ponb 53KcnepuMeHTa W TEOPUU B MPOILECCE TO3HAHUS MPUPOIBI.
DKCIIEpUMEHT B (hU3BHUKE.

MonenupoBanue ¢Gu3NYECKUX SBICHUM M TporieccoB. HaydHble TUIOTE3HI.
dusnyueckre 3aKOHBI U TEOpUHU. [ paHUIBI TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpuHIIUIT COOTBETCTBUA.

Pons u mecto duzuku B GOpPMUPOBAHUU COBPEMEHHON HAYyYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN AEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHasioroBble M IU(POBBIE HU3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABMKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKECHUS.
Cucrema orcuéra. Tpaekropus.

[lepemerienre, CKOpPOCTh (CpeaHSSI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOpPEHUE MaTepuajbHOW TOUKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBbI KOOpJIWHAT.
CroxeHue nepemMenieHnii U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHHUs, IyTH U MepeMelIcHus
MaTepUaibHOW TOYKHU OT BPEMEHH.

CBoboaHOe nageHre. Y CKOpeHHe CBOOOIHOTO MaICHUSI.

KpuBonuHentHoe  aBvkeHue. J[BMKEHHME  MarepualbHOM TOYKM 11O
OKPY>KHOCTH C MOCTOSSHHOM MO MOJYJIFO CKOPOCTBIO. YTJIOBast CKOPOCTh, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. [{eHTpocTpemMuTensHOE yCKOPEHUE.

TexHuyeckne yCTpPOMCTBA U MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JIB>)KECHUE CHAPSIOB, LICMTHbIC U PEMEHHBIC MEpe/Iayuu.

Jlemoncmpayuu

Mogens cucTeMbl OTCU€Ta, WIITIOCTPAIUS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBHDKCHUS.

[IpeobpazoBanue NBUKEHUN C UCTIOIBb30BAHUEM MPOCTHIX MEXaHU3MOB.

[TameHue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGmronenne naBmkeHUs Tena, OPOIIEHHOTO TMMOJ YIJIOM K TOPU30HTY H
TOPU30HTAIBHO.



N3mepeHne ycKopeHusi CBOOOIHOTO MaICHHUS.

Hamnpagiienue ckopocTy pu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopmvie padbomul

N3ydeHre HEpaBHOMEPHOTO JBUKEHHUS C LEIBIO ONPEIEICHNUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOWIEHHS MEXAY NyTAMH, MPOUJCHHBIMU TEJIOM 34
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKH BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3ydeHnne NBUKEHNUS [IapyKa B BI3KOU KUIKOCTH.

N3yuenue ABMKEHUS Tea, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuauun  otHocutenbHOCTM  ['ammnes.  IlepBbld  3akoH  HproTOHA.
HNuepruanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepno3uuuu cui. Bropoi 3akoH HeroToHa
JUI. MaTEpUaIIbHOM TOUKHU. Tpetnit 3akoH HeroTOHA 1711 MaTEpUaIbHBIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cumima Tsoxectn. llepBas kocmuueckas
CKOpOCTb.

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

Tpenue. Bunpl Tpenus (1mokosi, CKoiapxeHus1, kauenusi). Cumna tperusi. Cyxoe
Tpenue. Cuia TpeHUs CKOJbXEHUS U cuiia TpeHus nokos. KoadduuueHT tpenus.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJIKOCTH UJIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE IBIXKEHHE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpaueHus. llmewo cumbl. YcnoBus
paBHOBECHUSA TBEPAOIO TEA.

TexHn4ecknue yCTpOWCTBA W MPAKTUYECKOE TMPUMEHEHUE: TMOAUIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepUum.

CpaBHeHHME MacC B3aUMOJICMCTBYIOIINX TEJI.

Bropoii 3akoH HerotoHna.

N3mepenue cuil.

CnoxeHue CHll.

3aBUCHMOCTH CHJIBI YIIPYTOCTH OT JiehopMaIiuu.

HesecomocTe. Bec Tena npu yCKOPEHHOM MOIBEME U TTAJICHUH.

CpaBHEeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

VYcioBust paBHOBECHUs TBEPAOTO Teiia. Buibl paBHOBECHS.

Yuenuueckuii akcnepumenm, nabopamopmusvie pabomul

Nzyuenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanre 3aBUCMMOCTH CHJI YNPYTOCTH, BO3ZHUKAIOUIUX B MPYXKUHE U
pEe3MHOBOM 00pasiie, OT uX AehOopMaIivH.

HUccnepoBanne ycinoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAILCHUS.

Tema 3. 3akoHbl coOXpaneHus @ MexaHuKe

NmMnynbc MartepualibHOW TOYKU (Tena), CUCTEMbl MAaTEpUATIbHBIX TOYEK.
NMnynbe cuilbl U U3MEHEHHE HUMITyJIbCa Tejla. 3aKOH COXPAHEHUS HUMITYJIbCa.
PeakTrBHOE IBMXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi sHeprusi MarepualibHOW TOUkH. Teopema 00 H3MEHEHHH
KUHETUYECKOU SHEPTUMU.

[ToTeHunanbHas SHEPrusl. [ToTenuuanbHas SHEPTUs yIpyro
nedhopmupoBaHHod — npyxkuHbl.  [loTeHlManpHas  SHEpPrusi Tela  BOJIU3HU
MOBEPXHOCTH 3€MJIH.

[loTeHunanbHble W HENOTEHUHUANbHbIe  Cuibl.  CBs3b  pabOTHI
HEMOTECHIIMAIBHBIX CHUJI C M3MEHECHHUEM MEXaHUYECKON JHEPruM CHUCTEMBI Tell.
3aKOH COXpPAHEHUSI MEXaHUYECKOU YHEPTUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyeckne ycTpoilCTBa M MPAKTUYECKOE MPUMEHEHUE: BOAOMET, KOMED,
NPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoa MOTEHIIMATLHOM YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopsie padonvl

N3ydenne abCOJIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanne cBsi3u pabOThl CHIIBI ¢ U3BMEHEHHEM MEXaHWYECKON SHEPIHH
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznen 3. MoJsiekyasipHas pu3uKa U TEPMOJUHAMHKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOT meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. Jduddysusa. Xapaktep ABUKEHUS HU
B3aUMOJECUCTBUSA 4YacTULl BemecTBa. Moaenu CTpOEHHUsl ra3oB, XHUJIKOCTEH U
TBEPJBIX TEI U OOBSICHEHWE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl Mosnekyl. KonudectBo BemectBa. [locTosiHHas ABoraapo.

TermioBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana temneparyp
Lenbcus.



Mopnens  upeanpHoro raza. (OCHOBHOE  ypaBHEHHUE  MOJIEKYJISIPHO-
KHMHETHYECKOW TEOPUM HACAIBHOIO raza. AOCONIOTHAas TeMIlepaTypa Kak Mepa
CpelIHEN KWHETUYECKOM SHEpruu TEIIOBOro JBMKEHHMs dactul] rasa. [llkana
temnepatyp KenbBuna. ['a30Bble 3akOHBI. YpaBHeHUEe MenneneeBa—Knanelpona.
3akoH JlanbToHa. M30mponeccsl B UACANBHOM ra3e C MOCTOSSHHBIM KOJIUYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBICHHE H3OMPOIECCOB: H30TEpMa, H30X0Pa,
n3obapa.

TexHuyeckrue yCTpOICTBA UM MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OnbIThl, AOKa3bIBAIOIIME JTUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUIA.

OnpIThl TI0 U PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita llTepHa.

OMBITHI, JTIOKa3bIBAIOIIINE CYIIIECTBOBAHUE MEXMOJIEKYJISIPHOTO
B3aMOJIEUCTBHS.

Mogens, HILTIOCTPUPYIOIIas IPUPOY AaBIEHUS ra3a Ha CTEHKH COCY/a.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHHUS UACAIBHOTO Trasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

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

HccnenoBanre 3aBUCUMOCTH MEXIY TapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamMuKu

TepmonuHamuueckass cucrema. BHYTpEHHsASI 3HEpPrusi TEPMOJIMHAMHYECKOU
CUCTEMBI U croco0bl €€ n3meHeHus. KomnuecTBo TermnoTsl U pabora. BHyTpeHHss
HEprus  OAHOATOMHOTO  WACAJIBHOIO  raza. Buuabl  Teruonepeaayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3JTyYeHHE. Y IeJIbHas TEIIOEMKOCTh BEIECTBA.
KonudecTBO TEMIOTHI pH TEIIONEpeaaye.

[Tonsitue 006 ammabatHoM mporecce. [lepBbIii 3aKOH TEPMOIUHAMUKH.
[Ipumenenne mepBOro 3akoHa TEPMOJWHAMUKH K H3ompolieccaMm. ['paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpatumMocTh IPOIIECCOB B IPUPOIE.

TeruioBple  mamuHbl.  [IpUHOUNBL ~ JEWCTBHS  TEIUIOBBIX  MAIIKH.
[IpeoOpa3zoBanust SHEPrHUM B TEIJIOBBIX MamnHax. Kod(p@uIMEeHT MoiIe3Horo
nericTBus TemuioBod mammuHbl. [{ukn KapHo um ero ko3¢ @UIMEHT IOJIE3HOTO
JNEUCTBUS. DKOJIOTMYECKUE MPOOJIEMbI TEIUIOIHEPTETUKH.



TexHuyecknue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATElb
BHYTPEHHETO CrOpaHusi, ObITOBON XOJOAWIbHUK, KOHAUIIUOHED.

Jlemoncmpayuu

W3meHeHne BHYTpPEHHEH HHEPruu Tejaa MPHU COBEPIIECHUU PaOOTHI: BBUIET
npoOKku U3 OyTBUIKM TOJ JIEWCTBHEM CXAaTOro BO3/lyXa, HarpeBaHue 3¢dupa B
JaTYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3MeHeHre BHYTpEHHEN SHEPIUM (TeMIIepaTypbl) TeIa IpH TeIuionepeaaye.

OnplT Mo anuabaTHOMY pacCIIUPEHHI0 Bo3ayxa (OMBIT € BO3AYUIHBIM
OTHHBOM).

Mopenu napoBoii TypOUHBI, ABUTATES BHYTPEHHETO CTOPaHUs, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul

N3mepeHne yaenbHol TENI0EMKOCTH.

Tema 3. Azpecamniwie cocmoanus éewyecmea. Pazosvie nepexoont

[TapooOpa3zoBanue u koHJeHcarus. Vcnapenue u kuneHue. AOCONIOTHAS U
OTHOCUTEJbHAS BIAXHOCTh BO3QyXa. HacklmieHHbId map. YaelbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUSI OT JIaBJICHMUSI.

TBépnoe Teno. Kpucramnmmyeckue n amopdubie Tena. AHU30TPONHS CBONCTB
kpuctaiuioB. Kuakue kpuctaibel. CoBpemeHHble Marepuaibl. [lnaBienue u
KpUCTajuIM3anus. Y AejibHas TerioTa miasieHusd. Cyonumarus.

YpaBHeHuUe TEII0BOTO OaiaHca.

TexHuyecknue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUU MOJTYyUYEHUSI COBPEMEHHBIX MaTEpUaJoOB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBOMCTBa HACBIIICHHBIX apOB.

Kunenuve npy MoHWKEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIaXKHOCTH.

HabGnrogenue HarpeBaHus U MJIaBJIEHUS KPUCTAUIMYECKOTO BEILIECTBA.

JleMoHCTpauus KpucTasioB.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHamMuKa
Tema 1. Inexkmpocmamuxa
OnekTpu3anus Tel. OJEKTpUYecKHil 3apsia. J(Ba Buaa »IEKTPUUYECKUX
3apsAn0B. IIpOBOOHMKH, IOUAIEKTPUKU M TNOJYNPOBOJAHHUKU. 3aKOH COXPaHEHHS
AIIEKTPUYECKOTO 3apsija.
B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbli AJNEKTPUYECKUI 3apsia.
Onextpuyeckoe nosie. Hampsoxk€HHOCTh 3yeKTpuueckoro mnojs. [IpuHuun



CYNEPIIO3ULIMH JJIEKTPUUECKUX MoJied. JIMHUM HanpsyKEHHOCTH AJIEKTPUYECKOrO
TIOJISL.

PaGora cumnm  snektpocrarmueckoro  mojsa.  [lotenmman.  Pa3HocThb
NOTEHUHUAIOB. [IpOBOOHMKM UM AMANEKTPUKU B 3JIEKTPOCTATUYECKOM TOJIE.
Jwusnextpruyeckasi MPOHUIIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DNeKTpOEMKOCTh TUIOCKOIO KOHAEHCATOpa.
OHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

TexHuyeckre yCTpOHCTBA M MNPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3aluTa, 3a3eMJICHHE 3JIEKTPONpPUOOpOB,
KOHJICHCATOp, KONMMPOBAJIbHBIN anmnapar, CTpPyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AIEKTPOMETPA.

B3auMopeiicTBUE HA3JIEKTPU30BaHHBIX TEIL.

DNEKTPUYECKOE MOJIE 3aPSIKEHHBIX TEN.

[IpOBOJTHUKH B 3JIEKTPOCTATUUECKOM TOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPNEKTPUKY B 3JIEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHCaTopa OT IUIOLIAAH
IUIACTHH, PACCTOSIHUS MEXAY HUMHU U JUAJIEKTPUUYECKON ITPOHUIIAEMOCTH.

DHEpPrus 3apsHKEHHOT0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

N3mepenne 21eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannstii 3n1ekmpuueckuii mox. Toxu 6 pazniuunvix cpeoax

ONEKTpUYECKUd TOK. YCIIOBUS CYIIECTBOBAHMS 3JIEKTPUYECKOIO TOKA.
Nctounuku Toka. Cumna toka. [I0CTOSIHHBIN TOK.

Hanpsbxenne. 3akon OMa 1151 ydacTKa LETH.

DONEKTPUYECKOE CONPOTUBJIEHUE. YAEIBHOE CONPOTUBICHUE BEIIECTBA.
[TocnenoBarenpHOE, MapalIeIbHOE, CMEIIAHHOE COEIMHEHNUE ITPOBOIHUKOB.

Pabora nsnektpuueckoro Toka. 3akoH Jlxoyns—Jlenma. MoimHOCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOBUXKYILAsI CUJa M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akoHn Oma 11 OJTHOM (3aMKHYTO#) 3JIeKTpudecKoi 1enu. KopoTkoe 3aMbIKaHuUE.

OneKkTpoHHass  NPOBOAMMOCTh  TBEPABIX  METAUIOB.  3aBUCUMOCTb
COMPOTHUBJICHUS] METAJIOB OT TemrepaTypbl. CBEpXIPOBOAMMOCTb.

DNEeKTpUYECKU TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITy4KOB.

[ToynmpOBOAHUKH. CoOcTBeHHas " pUMeECHast IIPOBOJIMMOCTh
noJiynpoBogHUKOB. CBoiicTBa p—N-niepexosa. [loaynpoBogHIKOBbIE TPUOOPHI.

ONeKTpuYecKnuidi TOK B  pacTBOpax M paciulaBaX  AJIEKTPOJIHUTOB.
DIIEKTPOJIUTHYECKAS JUCCOUUALNS. DIEKTPOIIU3.



OnekTpudeckuidi TOK B ra3zax. CaMOCTOSITENIbHBIA M HECAMOCTOSATEIIbHBIN
paspsa. Monnus. [Inazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJITMETpP, PEOCTaT, HCTOYHHKU TOKa, OAJIEKTPOHArpeBaTelibHble MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONMPOTUBIICHUS, BAKYYMHBIN AHO/I,
TEPMUCTOPHI 1 POTOPE3UCTOPHI, MOTYIPOBOTHUKOBBIN TMO/, TaTbBAHUKA.

Jlemoncmpayuu

W3MepeHne CUiTbl TOKa U HaIPSKEHMUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHUS U MaTepuana.

CMeliaHnHOe COeTMHEHNE TPOBOIHUKOB.

[IpssmMoe wW3MepeHHe JIEKTPOIABWXKYIIEH cuibl. KOpoTkoe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLICHKAa BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTD COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NpOBOJAUMOCTb BO3yXaA.

OAHOCTOPOHHSS MPOBOAUMOCTD JTUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3yuyeHue cMenaHHOTO COEIMHEHUS PE3UCTOPOB.

W3mepeHne 3JIeKTPOABUKYILEH CHIIbI UCTOYHHUKA TOKA U €r0 BHYTPEHHETO
CONMPOTHUBJICHUS.

HabGmronenne amexrpoimsa.

MexknpeaMeTHbIe CBA3H

Nzyuenue kypca gusuku 0a3oBoro ypoBHs B 10 kjacce ocyllecTBIsETCS C
y4€TOM COJAEpKATEIbHBIX MEKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpadyu U TEXHOJIOTHUH.

Meoicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHUS: SIBJICHUE, HAay4HbId (akT, runores3a, Qumyeckas BeJIMUYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIEPUMEHT, MOJEIHPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHWEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napaboia, runep0oiia, UX rpauku U CBOMCTBA, TPUTOHOMETPUUYECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI M X NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABMIKEHHUE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEIUIONEPEIayu, TEMIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, XKUAKOCTEH W



ra3oB, DJJIEKTPUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHYECKAS IMCCOLMALNSA,
rajbBaHUKA.

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

Texnonoeus: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
Y4ET TpEHUS B TEXHUKE, MOJALIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbCa B TEXHUKE (pakeTa, BOJAOMET M JPYTHUE), JBUraTeb BHYTPEHHETO
CrOpaHus, mapoBas TypOHHa, OBITOBOM XOJOIUIBHHUK, KOHIUIIMOHEP, TEXHOJIOTUU
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIIOB, B TOM YHKCJIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTPYWHBII MIPUHTED, AIEKTPOHArPEBATEIbHBIE npuodopkI,
AIEKTPOOCBETUTEIbHBIE PUOOPHI, rajIbBaHUKA.

11 KIIACC

Paznen 4. JaekrpoauHamMuKa

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

[locTossHHBIE ~ MarHuThl.  B3aumopaeiicTBUE  TMOCTOSIHHBIX ~ MarHUTOB.
MarnntHoe mone. Bexkrop marHuTHOM wuWHAYKUMH. [IpyHIMND cyneprno3unuu
MAarHATHBIX MOJICW. JIMHMM MarHUTHOM WHAYKUMH. KapTWHA JWMHWKA MarHUTHOU
WHIYKIUH TO0JI MOCTOSHHBIX MAarHUTOB.

MarauTHoe T10J€ TPOBOJHHMKA C TOKOM. KapTuHa JMHUN WHIYKUWH
MAarHMTHOTO TIOJISI JUIMHHOTO MPSIMOTO MPOBOJHUKA W 3aMKHYTOTO KOJIBLIEBOTO
MPOBOJIHMKA, KAaTYIIKK ¢ TOKOM. OnbIT Ipcrena. BzanumoaecTBre NpoOBOAHUKOB C
TOKOM.

Cuiia Amnepa, €€ MOyJib U HallpaBJICHUE.

Cuia JlopeHua, €€ MOlyJib U HallpaBlieHHE. J[BUKEHNE 3apSKEHHON YaCTULIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopenia.

SIBeHne ANEKTpOMArHWTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHMTHOM
WHIYKIUU. OJIEKTPOJABHXKYIAs CUJIa WHAYKIMH. 3aKOH JJIEKTPOMATrHUTHOU
nHaykunu dapanes.

BuxpeBoe »siekTpuyeckoe Tmosie. ODJIEKTPOJABIKYIIAS CUla WHIYKIUU B
MIPOBOJAHUKE, IBHXKYILLEMCS TOCTYNATENBHO B OJTHOPOJHOM MarHMTHOM TIOJIE.

ITpasuno Jlenua.

NHIyKTUBHOCTh.  SIBJIEHME CAMOMHIYKLIMHU. OJIEKTPOJABWXKYILNAS  CHUJa
CaMOUHTYKIIHH.

DHeprus MarHUTHOTO TOJISI KATYLIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpOHMCTBA M NPAKTUYECKOE NPHUMEHEHHE: TOCTOSHHBIC
MarHuThl, 3JEKTPOMArHUTHI, BJIEKTPOABUTATENb, YCKOPUTEIU >SJIEMEHTapHBIX
YaCTUIl, UHIYKIIMOHHAS [1€Yb.



Llemoncmpayuu

OmneiT Dpcrena.

OTKIIOHEHHE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIvHUKM MHAYKUWMYA MarHUTHOTO MOJIA.

B3anmoseiicTBruEe 1BYX IPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

JerictBue cuibl JIopeHa Ha NOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKINH.

[TpaBuno Jlenna.

3aBUCUMOCTD JJIEKTPOABUKYIIEH CHIIBI UHIYKIHH OT CKOPOCTH WU3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHue caMOMHIYKIIHH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

N3ydeHne MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre NedCTBUS MOCTOSSHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHTYKIUU.

Pa3zgea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHuUmMHble KO1e0AHUA

KonebarenpHast  cuctema. CBoOOAHBIE  MEXAaHUYECKHE  KOJIE€OaHMU.
["apmonnyeckue konebanus. [lepuona, wacrora, amrumryaa u ($aza KoieOaHUU.
[IpyXrHHBIN MassTHUK. MaremMaTM4eCKUil MasiTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBparieHue sHepruu Mpy raApMOHUYECKUX KOJICOAHUSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIC KOJEOAaHUS B
UJeaJTbHOM KOJIEOATEIbHOM KOHTYpE. AHAJIOTUSI MEXIYy MEXaHUYEeCKUMHU U
AJIEKTPOMAarHUTHEIMU KoJieOanusiMu. dopmyna Tomcona. 3akoH coxpaHEHUs
HHEPTUU B UJICATHHOM KOJIeOaTEIbHOM KOHTYDE.

[IpencraBienue o 3aTyXarolmux KojieOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJiebanusi. Pezonanc. BeIHYX/I€HHBIE 2JIEKTPOMArHUTHBIC KOJICOAHMUS.

[lepemennblii TOK. CHHYCOMIAIBHBIM TIEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKAa. AMIUIMTYAHOE€ W JCHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedIECHUE IIEKTPUUSCKOM
AHEPIruM. DKOJIOTUYECKUE PUCKHU TPH MPOU3BOJCTBE AeKTpodHeprun. KynbTypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCEIHEBHOM KU3HH.

TexHn4eckrue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: DIICKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TMHUU AJIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojeOaTenbHOM CcUCTEMBbl (NIPY>KUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).



HaOnronenue 3atyxaromux KoaeOaHuu.

HccnenoBanrie CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

Habmnronenue pezoHanca.

CBOOOHBIE IIEKTPOMArHUTHBIE KOJIEOaHUSI.

OcnuiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA M HaIIPSDKEHUSI OT BPEMEHHU) IS
3JIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3oHaHC mnpu MOCIENOBATENbHOM COEIMHEHHH pE3HCTOpa, KaTyIIKU
VMHIYKTUBHOCTH M KOHJAECHCATOPA.

Mopenb TMHUY 3JIEKTPONEpeIayu.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

HccnenoBanre 3aBUCUMOCTH MEpUOAA MajbIX KOJeOaHUIl Tpy3a HA HUTH OT
JUIMHBI HUTU ¥ MaccChl Ipy3a.

HccnenoBanue IMEPEMEHHOIO TOKa B LENM W3 IIOCJIEN0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KATYIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 3,1eKmMpPOMAZHUNHbBIE 60JIHbL

Mexanuueckue BOJIHBI, yCIOBUS pacnpocTpaHeHus. [lepuon. CkopocTb
pacnpocTpaHeHuss W JUIMHA BOJIHBL. llomepeuHble W MPOIOJIbHBIE BOJHBI.
HnTepdepenius u qudpakius MEXaHUYECKUX BOJIH.

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

DJIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuentanus BektopoB E, B, V B anexkrpomarautHoi BonHe. CBOMCTBA
3JIEKTPOMArHUTHBIX BOJIH: OTpaX€HHUE, MpeJIOMIICHUE, Moysgpu3anus, Tudpakuus,
uHTepdepenus. CKOpoCcTb 3JE€KTPOMAarHUTHBIX BOJIH.

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

[IpyHIMTBI paguOCBs3U U TeneBUAcHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH CpEeIbl.

TexHu4ecKue YCTpPONCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTHI, YJbTPa3BYKOBas [IMarHOCTHKAa B TEXHHKE M MEIMIIMHE, pajaap,
paauonpuéMHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.

Jlemoncmpayuu

OObpazoBaHue 1 pacIpOCTPaHEHUE MOMEPEYHBIX U MPOIOJIbHBIX BOJIH.

KoneOG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGntonenue orpaxeHus: M NpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenune nnrepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI1 pE€30HAHC.

Habmronenue cBA3M I'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
4acTOTOW KoJjeOaHuH.



UccnenoBanre  CBOMCTB  BJEKTPOMArHUTHBIX  BOJIH: OTpPa’KEHHUE,
nperoMIIeHUE, MONsIpu3anus, AMppakuus, uHTepdepeHIHs.

Tema 3. Onmuxa

['eomeTpuueckass ontuka. IIpsMonuHENRHOE pacIpoCTpaHEHUE CBETA B
ogHOpoaHOU cpene. JIyu cBera. ToueuHblii HICTOUHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs1 cBeTa. [locTpoeHne m3oOpakeHuil B
IJIOCKOM 3€pKale.

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

Hucnepcus ceera. CnoxHbli coctaB Oenoro cseta. L{ser.

ColOuparome U pacceuBaroiiue JuH3bL. ToHKas JuH3a. DOOKYyCHOE
paccTosTHUE W ONTUYECKas Cuiia TOHKOM JuH3bl. [locTpoenue uzoOpakeHUil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JTaBa€MO€ JINH30U.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. WuTepdepenunss cBeta. KorepeHTHbIE HCTOYHUKH.
VYcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpEHIIMOHHON
KapTUHE OT IBYX CHH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpaxuus cBeta. JudpakiuonHas peméTka. YCJIOBHE HaOII0ICHUS
[VIABHBIX ~MaKCUMYMOB TIpM  TAaJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TU(PAKIIMOHHYIO PEIMIETKY.

[Tonmsapu3zanus ceera.

TexHuyeckne yCTpPOWCTBAa M NPAKTHUYECKOE MPUMEHEHUE: OYKH, JIyIa,
dboToanmapaT, MPOCKIMOHHBIA ammapaT, MHUKPOCKOIN, TEeJIeCKOI, BOJOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIéTKa, MOJISIPOUI.

Jlemoncmpayuu

[IpssMONMHEHOE paclpOCTpaHEHUE, OTPAKEHHE M IPEJIOMIICHUE CBETA.
OnTuyeckue mpuodOpBkI.

[TomHoe BHYyTpeHHEE oTpaxkeHre. Mojiesib CBETOBOA.

HccnenoBanue CBONCTB M300paKEHUH B JIMH3aX.

Mopenu MUKpocKora, TeJIeCKona.

Habmronerune naTepdepeHIIy CBETA.

Habmronenune nudpakiuu ceera.

HaGmronenue nucnepcuu cBera.

[TonyudeHue ciekTpa ¢ MOMOUIBIO MPU3MBI.

[Toyyenue ciekTpa ¢ MOMOIIBbIO AUGPAKIIUOHHON PEIIETKY.

Hab6nronenue nonsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomuol



N3mepeHue nokasaTess peJoMIIEHHs CTEKIIA.
HccnenoBanue cBONCTB M300pakeHU B JIMH3AX.
HaGnronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH

['panunpl  NPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTtynatsl
CIIEUUAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJSA CKOPOCTH
CBETA B BAKyyMe€, IPUHIIUI OTHOCUTEIBHOCTH DUHILTEHA.

OTHOCUTENBFHOCTh OJTHOBPEMEHHOCTU. 3aMEIJICHHE BPEMEHU U COKpalICHUE
JUTVHBI.

OHeprus 1 UMITYJIbC PEIIATUBUCTCKON YaCTHLIBI.

CBs13b Macchl € DHEPrUel U UMITYJIbCOM PEISATUBUCTCKON YaCTHUIIbI. DHEPTHS
IIOKOA.

Pazgea 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. opmyna [1nanka cBsizu 3HEpru (OTOHA C €70 YACTOTOM. DHEPTHUs
U UMITYJIbC (POTOHA.

OTtkpoiThe u ucciegopanue porodPpdexra. OnbiTel A. I'. CroneroBa. 3aKoHbI
dotorpdexra. YpaBuenue OuHmTeitHa s hoToddpdexra. «KpacHas rpanuiiay
dboToaddexra.

JHaBnenne cBera. OnbiThl 1. H. Jlebenena.

XUMHUYECKOE JICVCTBUE CBETA.

TexHuyeckue yCTPOMCTBA M NPAKTHUECKOE MPUMEHEHHUE: (POTODIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUO/I.

Jlemoncmpayuu

®oTo3(PheKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (poToaddekTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHuio 0 -4acTHII.
IlmanerapHas Mmogmens aroMma. lloctynatel bopa. M3nydyenue u morjomieHue
(GOTOHOB TpU TEpexo/e aToMa C OJHOTO YPOBHS DHEPIHMHM Ha Jpyro. Bumsr
criekTpoB. CIEKTp YpOBHEU SHEPrUu aToMa BOJIOPO/Ia.

BousiHOoBBIE cBOViCcTBA yacTull. BosHbl ne bpoiiist. KoprycKynsipHO-BOJIHOBOM
Ty ali3M.

CHnoHTaHHOE U BBIHYKJICHHOE U3JTyUEHHUE.

TexHn4eckrue yCTPOMCTBA M NPAKTUYECKOE NPUMEHEHHE: CIEKTPaJbHbIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.



Llemoncmpayuu
Mopnens onsita Pesepdopra.
Onpenenenue AJIMHBI BOJIHBI J1a3epa.
HabGmronenue mHeHyaThIX CIEKTPOB U3ITyUEHHUS.
Jlazep.
Yuenuueckuii saxcnepumenm, nabopamopmuvie pabomul
HaOnronenue tMHe4aToro CekTpa.
Tema 3. Amomnoe aopo
OKCIEPUMEHTBI, JIOKA3bIBAIOIIUE CIOXKHOCTh CTpOeHUs sAnpa. OTKpbITHE
pagunoaktuBHOocTH.  OmbiTel  Pesepdopaa  mo  ompenmeneHuro  cocraBa
paanoakTUBHOTO u3iydyeHus. CBoiicTBa anbda-, Oera-, ramMMa-u3Iy4eHHUs.
Bimstnue paanoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.
OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHas monens sipa [eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncino sapa. M3otomnsl.
Anbda-pacnan. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. ['amma-
U3JIly4yeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.
DHeprus CBA3M HYKJIOHOB B sjipe. Snepubie cuibl. Jlepekt Macchl sapa.
S nepHble peakunu. Jlenenue u CUHTES sIEp.
SAnepnwiii peaktop. Tepmosinepubpiii cuHTe3. [IpoOnemMbl W TEPCHEKTHUBBI
AJIEPHOM DHEPTETUKH. DKOJIOTHYECKUE ACTIEKTHI IAEPHON YJHEPTETHKHU.
DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.
MeTob1 HaOJTIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YaCTHII.
dyHIaMeHTalbHbIE B3auMOJIeHcTBUA. EAMHCTBO u3nueckol KapTUHBI MUDPA.
TexHuyeckue yCcTpoMCTBa U IPAKTUUECKOE NIPUMEHEHHUE: JTO3UMETp, Kamepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.
Jlemoncmpayuu
CUéTYrK MOHU3HPYIOIINX YaCTHUL.
Yuenuueckuii sxcnepumenm, nabopamopmusvie pabomul
HccnenoBanre TpEKOB YacTHIL (M0 TOTOBBIM (OTOrpadusim).

Pa3znen 8. JjieMeHTHI ACTPOHOMHUM U aCTPOPU3NKH

Dtanbl pa3BUTHS acTpoHOMUU. [IpuKiIagHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMMUH.

Bun 3BénHoro HebGa. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, UX BHJIMMOE
JIBHKEHHE.

CoiHeuHas cucrTema.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprum CoiHIIA@ U 3BE3.
3BE3/bI, UX OCHOBHBIC XapaKTEPUCTUKU. J(MarpamMma «CHEKTpalbHBIM Kilacc —
CBETUMOCTB». 3BE3NBI TJIAaBHOHM ITOCJIENOBATEIBLHOCTH. 3aBHCHMOCTb «Macca —
CBETHUMOCTBY» JJIsl 3BE3] TJABHOM MOCIENOBATENbHOCTH. BHYTpeHHEe CTpoeHue



3B€311. COBpEeMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3Botonnu CoJiHIA U
3BE3]1. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — Hama [Mamaktuka. Ilonmoxenue n nBukeHue ConHia B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPBI B sapax
TaJIAKTHK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa00sa. Pazberanne rajakTuk.
Teopus bonpmoro B3peiBa. PenukroBoe n3nydeHue.

MacirabHas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaemMbl aCTPOHOMUMU.

Vuenuuecxue nabnooenus

HaOnroenusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITbIOTEPHBIX
MPUJIOKEHUHN JJIsI OTPE/IeNICHUs] TI0JIOKEHUSI HEOECHBIX 00BEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s CEeBEpHOro MOMyIIapus U IPKUE 3BE3bI.

Hab6monenus B Teneckon JlyHsl, mianet, Maeuynoro IlyTu.

Oo0o01maroLiee MOBTOPEHUE

Ponp ¢usuku u  acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M 3TUYECKOH cepax NesaTeTbHOCTH YEIOBEKa, pOJib U MECTO (PU3UKHU
¥ aCTPOHOMHUHU B COBPEMEHHOM HAy4HON KapTHHE MHPA, POJIb (PU3UUECKON TEOPHUH
B (GOpPMHpPOBAHUM TIPEACTABICHUNM O (UUYECKOM KapTUHE MHpa, MECTO
(bu3nYeCKO KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABJICHUIN O MPUPOJIE.

MexknpeaMeTHbie CBI3H

N3yuenue kypca ¢usuku 0a30Boro ypoBHsa B 11 kimacce oCymiecTBIsieTCS C
YYETOM COAEPKATEIBbHBIX MEXKIIPEAMETHBIX CBA3CH C KypCcaMM MaTEMAaTHKH,
OMOJOruu, XUMHUH, reorpadu U TEXHOJIOTUH.

Mesicnpeomemuvie nonsmusi, CBSI3aHHBIE C U3YUYEHHEM METOJOB HAYYHOTO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, rumoTesa, (pusmyeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOICHUE, SKCIIEPUMEHT, MOJICITMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxka: peuieHHWE CHCTEMbl YPABHEHUH, TPUTOHOMETPUUYECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIHWHU HA OCU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00MS TPEYTOJHHHUKOB,
OTIpeJIeIICHHE TUTONIAIN TIIOCKUX PUTYp B 00bEMa Tell.

buonocusn: »nextpuyeckue SBICHUS B KUBOW TMpHUPOJE, KoJyieOaTelbHbIC
JIBVKCHUS B KUBOM MPUPOIE, ONITUYECKUE SABJICHUSA B )KUBOMW MPUPOJE, ACUCTBUE
paJualiy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUINYECKASI CTPYKTypa TBEPABIX
TeJI, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKOW PEMIETKH, CHEKTPaTbHBIN
aHaJIN3.



l'eocpagpua: MarHuTHBIE TIONMIOCA 3€MJIM, 3aJ€Kd MAarHUTHBIX Py,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3eMIICTPSCEHUH.

Texnonozcus: JMHUM DJIEKTPOIEpeNady, TIEHEpaTop IMEPEMEHHOIO TOKa,
3JIEKTPOJIBUraTeNlb, MHIAYKIMOHHAs I€4Yb, pajaap, PaguoNpUEMHUK, TEIEBU30p,
aHTeHHa, TenedoH, CBY-neub, NMpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEeuYHas Oatapesi.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOT'PAMMBI 110
P®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30OBAHU A

OcBoenne yueOHOro mnpenmera «@Pu3nMkKa» Ha YpPOBHE CpPEIHEro OOIIEro
oOpa3zoBaHus (0a30BBIM YPOBEHB) JOJKHO OOECIEUUTHh JTOCTHIKEHHUE CIICTYIOIINX
JMYHOCTHBIX, METAIPEIMETHBIX M MTPEIMETHBIX 00Pa30BaTEeIbHBIX PE3yJIbTaTOB.

JINMYHOCTHBIE PE3YJIbTATBHI

JIM4HOCTHBIE pe3yibTaThl OCBOCHMs yueOHOro npenMera «Dusmka» T0IKHbI
OTpakaTb TOTOBHOCTh M CIOCOOHOCTH OOyYaroluXcsi PYKOBOJICTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHUX  YOEKJEHUH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMbITA U OMbITA AEATEIBHOCTH B MPOILIECCE pean3alii OCHOBHBIX HaIlpaBIICHUI
BOCIIUTATENIBHON ESITENBbHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3ULIMKU 00YYaIOIIEerocsi Kak akTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUKCKOTO OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX T'YMAaHUCTUYECKHX |
JIEMOKPAaTUYECKHUX LIECHHOCTEW;

FOTOBHOCTh BECTH COBMECTHYIO NIESTEIIBHOCTh B MHTEpPECAX TIPa)kKIaHCKOTO
oOILIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHOM OpraHu3aluy;

YMEHHE B3aUMOJIENICTBOBATH C COLIMATIbHBIMU UHCTUTYTaMH B COOTBETCTBHH C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTApHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) IAaTPUOTHYECKOTO0 BOCTIMTAHMA:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXJaHCKOU WJIEHTUYHOCTH,
NaTpUOTU3MA;

LICHHOCTHOE OTHOIIEHUE K TOCYIAapCTBEHHBIM CHUMBOJIAM, JOCTHKECHUSIM
POCCUICKUX YUEHBIX B 00J1acT (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTH, B TOM YHUCJE B
JESTEIIbHOCTU YYEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO OYyAYIIETO;

4) 3CTETHYECKOT0 BOCIIMTAHMA:

ACTETUYECKOE OTHOUIEHHE K MHUPY, BKIIFOUYasl 3CTETUKY HAYYHOI'O TBOPYECTBA,
npucyuero pu3n4eckon Hayke;



5) TpyA0BOT0 BOCIIUTAHUSI:

UHTEpEC K pa3ln4yHbIM cdepaM MpodhecCHOHATBHON IesSTEIbHOCTH, B TOM
YHClIe CBA3aHHBIM C (PU3UKOI M TEXHUKOW, YMEHHE COBEPIIaTh OCO3HAHHBIN BHIOOD
Oyayuieil npodeccuu U peaan3oBbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbl;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 001acTu
(U3UKK HA TPOTSKEHNUN BCEH KU3HH;

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

C()OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIBTYpbl, OCO3HAHUE TIJI00AIBHOTO
XapakTepa dKOJIOTMYECKHUX Mpodiiem;

IUIAHUPOBAHKE U OCYILECTBIICHNE JEHCTBUN B OKPYKAIOLIEH Cpelie HA OCHOBE
3HAHUSA LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

paclIMpeHre OmbITa JEATEIBHOCTH HKOJOTHMYECKOM HANpPaBIECHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (U3HKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

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

OCO3HAaHHE LEHHOCTH HAy4YHOM [EATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
U3y4eHUs  (QU3MKHM  OCYLIECTBJIATH IPOEKTHYD M HCCIIEJOBATEIbCKYIO
NEATEIbHOCTh UHAUBUIYaJIbHO U B IPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckune geiicTBUs:
CaMOCTOATENLHO  (OpMyJNIHMpOBaTH W aKTyalIM3upoOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMPENENATh IENH JEeATeIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISIT  3aKOHOMEPHOCTHM M MPOTUBOPEYUSI B  PaccMaTpUBAEMBbIX
(bU3NYECKUX SIBICHUSIX;
pa3pabaThiBaTh IUJIAH PEIICHHs] MPOOJIEMBbI C yYETOM aHAIM3a WMEIOIIUXCS
MaTepUaJIbHBIX U HEMATEPUAIBbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTD, OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUMN JEATEIbHOCTH,
KOOPJIMHUPOBaTh W  BBHINIOJHATH PabOTy B  YCIOBHUSIX  PEAIBHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHUCTBUS,
pa3BUBaTh KPEATUBHOE MBIIIUICHUE TP PEIICHUH )KU3HEHHBIX TTPOOJIEeM.
Bba3oBble ucciaenoBareibCKue 1eiCTBUA:
BJIaJIETh HAyYHOW TEPMUHOJOTHEH, KIIFOYEBBIMU MOHSATHUSAMU M METOJaMH
buznueckoil HayKu;



BIIAJICTh HABBIKAMHU y4e€OHO-HCCIICIOBATEIHCKON M MPOSKTHOMN NESITEIbHOCTH
B o0ylactu (pu3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIHbHOMY TTOUCKY
METOJ/IOB pelIieHusl 3a/1ad (U3UIECKOTO CONCpKAHUS, MPUMEHEHHUIO Pa3INIHBIX
METOJIOB ITO3HAHUS,;

BJIaJICTh BHJIAMHU JICSITEIBHOCTH IO IIOJYYEHHUIO HOBOTO 3HAHUS, €ro
WHTEPIpPETAlUNA, MPEeOOpPa3OBaHUI0 W TPUMEHEHHUI0O B PA3IMYHBIX YUYEOHBIX
CUTYaIMsIX, B TOM YHCJIE TIPH CO3/IaHUN YICOHBIX MMPOCKTOB B 00J1aCTH (HH3HUKH;

BBISBJIATh TPUYMHHO-CJICACTBEHHBIC CBS3M W aKTyaJIM3UpOBaTh 3ajauvy,
BBIJIBUTAaTh THUIIOTE3Y €€ PEIICHHsS, HaXOJIUTh apryMEHTBI JJIs JIOKa3aTeIhCTBA
CBOUX YTBEP)KJICHHUH, 3a]1aBaTh NapaMeTPhbl U KPUTESPUHU PEIICHUS;

aHANMM3UPOBATh TIOJNYYCHHBIC B XOJEC PEIICHHUS 3a7addl  pPe3yJIbTaThl,
KPUTHYECKHA OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (HOPMYJIMPOBATH COOCTBEHHBIE 3aJadyd B 00pa30BaTEIHHOM
NEATETLHOCTH, B TOM YHCIIC TIPH U3yYCHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CHTYAIlUsIM, OIICHUBATH MTPUOOPETEHHBIN OIIBIT;

yMETh TIEPEHOCUTh 3HaHWA TI0 (HU3MKE B TPAKTUICCKYIO 00JacCTh
JKM3HEIEITCIIFHOCTH;

yMETh HHTETPUPOBATh 3HAHUS M3 PA3HBIX MIPEAMETHBIX 00JIacTel;

BEIJIBUTATh HOBBIC HJICH, TTPEIaraTh OpUTHHAIBHBIC TOAXOBI U PEIICHMUSI,

CTaBUTH MTPOOJIEMBI U 33/1a4UH, JIOIMTYyCKAIOIINE aTbTEPHATHBHBIC PEIICHUS.

Pa6ora c nndopmanueii:

BJIaJICTh HaBBIKAMHM IOJYyYCHHS MHGOpPMAIUA (PU3MUECKOTO COACP)KAHHS W3
HMCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSTEIBHO OCYIIECTBIIATh ITOWCK, aHAIHU3,
CUCTEMATHU3AIMIO W HWHTEPIIPETAINI0 MHPOPMAIMKM PA3IUYHBIX BHIOB W (HOpM
MIPEICTABIICHHUS,

OIICHUBAThH JIOCTOBEPHOCTHh HH(POPMAITUH;

HCIIOJB30BaTh  CPEACTBA  HMH(POPMAIMOHHBIX M KOMMYHHKAITMOHHBIX
TEXHOJIOTHHA B PEIICHUN KOTHHUTHBHBIX, KOMMYHHKATUBHBIX W OPTaHU3aIMOHHBIX
3aJlad ¢ CcoOMoJieHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TUTHCHBI, PECypcocOepeKeHHUs, TPABOBBIX W  OTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

CO3/IaBaTh TEKCTHI (DM3UYECKOTO COJEp)KaHHMS B pPas3lIMYHBIX (GopmaTax C
y4€TOM Ha3HAYCHUS HH(POPMAIIUU | TIEIICBOM ayIUTOPHH, BRIOUpast ONTUMATILHYIO
dbopMy TIpEICTaBIICHHS ¥ BU3yaTH3aIiH.

KoMMyHuKaTHBHBIE YHHBepcaIbHbIe yueOHbIe 1elCTBUSA:
OCYIIECTBIISTH OOIICHNE Ha YPOKax (PU3UKH U BO BHEYPOUHOU JEATEIBHOCTH,
pacrmo3HaBaTh TMPEANOCHUIKM KOH(JIUKTHBIX CHTyallMd ©  CMSTr4aTh
KOH(JIUKTBI;



pPa3BEPHYTO W JIOTMYHO M3JIaraTh CBOK) TOYKY 3pPEHHUS C HMCIOJb30BAaHUEM
A3BIKOBBIX CPEJICTB;

NOHUMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON M MHIWBHUAYaJIbHOU
paboTHI;

BbIOMpaTh TEMATUKY W METOJbl COBMECTHBIX IEHCTBHI C y4éToM OOLIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KIOro YjeHa KOJUIEKTHBA,;

OpPUHUMATh LA  COBMECTHOM  JEeATENbHOCTH, OpPraHU30BbIBaTH U
KOOPAMHUPOBATh JEHUCTBUSA MO €€ JOCTMIKEHMIO: COCTaBJIATh IUIAaH JEWCTBUH,
pacnpeneniaTb poid C y4€TOM MHEHMI y4YacTHUKOB, OOCYXJaThb pe3yJbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KayeCTBO CBOETr0 BKJIAJa M KAXKIOTO Yy4YaCTHHKA KOMAaHIbI B
o0 pe3yJIbTat Mo pa3pabOTaHHBIM KPUTEPHUSIM;

IpemjlaraTb HOBBIE ITPOEKTHI, OLICHMBAaTh HWJEU C IO3WLHAHA HOBH3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYNMOCTH;

OCYUIECTBJISATh IO3UTUBHOE CTPATETMYECKOE IMOBEACHUE B PA3IHYHBIX
CUTYALMSIX, TPOSABIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHULIMATUBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NelCTBUSA
Camoopranusauus:

CaMOCTOATENIbHO OCYUIECTBJISATh MO3HABATENIbHYIO NIESATEIBHOCTh B 00JacTH
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3aJ1aUM;

CaMOCTOATEJIBHO COCTABJIITh IUIAH PELICHHS PACYETHBIX M KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKOM pabOThI C YUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUH;

Jenatb OCO3HAaHHBIM BBIOOp, apryMEHTHpOBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBATh (POPMHUPOBAHUIO U TPOSIBICHUIO JPYAWIMH B 00JaCTH
(bu3MKH, TOCTOSIHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, YJMOIMOHAJIBHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CUTYyalUsiM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LIEJISAM;

BJaJeTh  HABBIKAMU  MO3HABAaTEJbHOM  pediiekcuu  Kak  OCO3HAHHUSA
COBEPIIAEMBIX JIEMCTBU M MBICIUTENIBHBIX MPOLECCOB, HMX PE3yJbTaTOB H
OCHOBAaHMUI;

UCITIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallud, BbIOOpa BEPHOTO
peLIeHHS;



YMETh OIIEHWBATh PUCKH W CBOEBPEMEHHO NPUHUMATH PEMICHUS TO WX
CHU)KCHHUIO;

NPUHUMATh MOTHBBI W apTyMEHTHI JPYTHUX TIPH aHAINU3E pe3yIhTaTOB
JeSITEIIbHOCTH;

NPUHUMATH CeOsI, MOHMMAsi CBOM HEJIOCTATKH M JOCTOMHCTBA,

NpPUHUMATh MOTHBBI W apTyMEHTHI JPYTHUX TIPH aHAINU3E pe3yIhTaTOB
NEeSATEeTLHOCTH;

pHU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIMIUOKH.

B mpomecce DOCTHKEHHSI THYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPaAMMBI
mo ¢u3MKEe IS YPOBHS CpPEIHEro oOIero oOpa3oBaHUs Yy OOydYarOUIUXCs
COBEPIIICHCTBYETCS HMOIIMOHAIIbHBIH WHTEJUICKT, MIPEAOJIar afo A
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHUsl, BKJIFOYAIOIIETO CIOCOOHOCTh MOHUMATh CBOE YMOIIMOHATIBLHOE
COCTOSIHUE, BUJIETh HANpPABIICHUS Pa3BUTHUS COOCTBEHHOM AMOIIMOHAIILHON CepHl,
OBITh YBEPEHHBIM B ce0€;

CaMOPETYJIUPOBAHMSI, BKIIIOYAIOIIETO CAMOKOHTPOJIb, yYMEHHE NPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TOBEACHHE, CIIOCOOHOCTh aJaNTUPOBATHCA K
HAMOIIMOHAJIEHBIM U3MEHEHUSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIIMH, BKIIOUYAIOIIECH CTPEMJICHUE K JOCTIKEHUIO TSI U
yCrexy, ONTHMH3M, WHHUIIMATHBHOCTh, YMEHHE IEHCTBOBATh HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CIIOCOOHOCTh MOHUMATh IMOIIMOHATILHOE COCTOSIHUE
JIPYTUX, YYUTHIBATH €r0 TMPU OCYIIECTBICHUU OOIICHUS, CIOCOOHOCTh K
COUYBCTBHIO U COTIEPEKUBAHUIO;

COIMAJTBHBIX HABBIKOB, BKITIOUAIOIINX CIIOCOOHOCTh BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U pa3pemraTh KOHPIUKTHI.

HPEAMETHBIE PE3YJIBTATDBI

K xonmy oOyuenuss B 10 kjacce mpeaMeTHbIE pe3yJibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YYAIOIIMXCS YMEHU:

JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MecTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KAapTUHBI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKOU AECSATEIIBHOCTH JIFOAEH;

YUUTHIBaTh TPAHUIBl MPUMEHEHUS W3YUYCHHBIX (U3NYECKUX MOJEIIEeH:
MaTepuaibHas TOUKa, MHEepIUaIbHas cUcTeMa OTCU€Ta, abCOIIOTHO TBEPAOE TEIIO,
WJICaNbHBIN a3, MOJEIN CTPOCHHUS Ta30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
AIEKTPUUECKUH 3apsij MpU pelieHnH PU3NYECKHUX 3a]1ay;

pacro3HaBaTh (pu3nUecKue ABJIECHUS (MPOIECCh) U OOBACHATh UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJIIPHO-KMHETUYECKOW TEOPUM CTPOCHHMS BEIECTBA U



ANEKTPOAMHAMUKHU:  PABHOMEPHOE UM PABHOYCKOPEHHOE  MPSMOJUHEWHOE
JBI)KCHUE, CBOOOJHOE TMAaJICHUE TeJ, JBHXKCHUE IO OKPY>XKHOCTH, HWHEpLUS,
B3aumojecTBue T, nuddys3us, OPOYHOBCKOE NBIKCHHE, CTPOSHUE KUIKOCTEH
U TBEPABIX TEJ, U3MEHEHUE 00bEMA TeJl IIPU HArpEeBAHUM (OXJIAXKICHUH ), TETLIOBOE
paBHOBECHE, WCIIApEHUE, KOHACHCAIMs, IMJIaBlIEHUE, KPUCTAJUIM3alus, KUIICHHE,
BJI&YKHOCTb BO3/lyXa, MOBBIIICHUE JIaBJICHUS ra3a MpU €ro HarpeBaHUM B 3aKPHITOM
coCylie, CBSI3b MEXKAY IapaMeTpaMu COCTOSIHUS Tra3a B  HM30IpPOIECcCax,
AIIEKTPU3AIUS TEJ, B3AUMOJICHCTBUE 3aPs/IO0B;

OMKCHIBATh MEXAHUYECKOE JBIKECHUE, UCIONb3YS (DU3MUYECKUE BEITUUYMHBI:
KOOpJIMHATa, MyThb, MEpPEMEIICHHE, CKOPOCTh, YCKOpPEHHE, Macca Teja, CHIIa,
UMITYJIbC T€Jla, KHHETUYECKasi SHEPrusi, MOTEHIHUAIbHAS SHEPIusi, MeXaHUuecKas
paboTa, MeXaHWUYECKasi MOIIHOCTh;, MPU ONKHCAHWU TMPABWIBHO TPAKTOBAThH
(bu3MYEeCKUl CMBICT MCIOJIb3YeMbIX BEJIMYMH, WX OO0O3HAYCHHUS U €JIMHUIIBI,
HaXOJUTh (OPMYJIbI, CBA3BIBAIONINE JTaHHYIO (DU3UYECKYIO BEIMYUHY C JPYTUMU
BEJINYMHAMU;

OMUCHIBATh M3YyYCHHBIC TEIJIOBBIE CBOMCTBA TE€JI M TEIUIOBBIC SIBICHUS,
UCIONB3Ysl (U3MUEeCKUEe BEIMYMHBI: JABJICHHE Ta3za, TeMIleparypa, CpeaHss
KUHETUYECKash SHEPrUsl XaOTUUYECKOrO JIBHMXKCHUS MOJIEKYJ, CPEIHEKBAIpATUYHAS
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIJIOTHI, BHYTPEHHSSI J3HEprusi, padbora rasa,
KO3(PGUIIMEHT TMOJIE3HOTO JACHCTBHUS TEIUIOBOTO JBUTATENs; MNpPU OMNHCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUM CMBICT HCHOJb3YyeMbIX BEJIMYMUH, HUX
00O3HAaUeHUsT W EAUHUIIBI, HAXOAUTh (GOPMYJIbI, CBS3BIBAIOIINE JAHHYIO
(U3MUECKyI0 BEJIMYMHY C APYTUMH BEJIUYNHAM;

OMUCHIBATh U3yUYEHHBIE AIEKTPUUECKUE CBOKMCTBA BEILIECTBA U SJIEKTPUUECKUE
sBJICHUSL (TIPOLIECChI), UCTIONB3Ysl (HU3NUECKUE BETUUYUHBI: DJICKTPUUYCCKUM 3apsij,
AIIEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD TMOJIsI, TOTEHIMAN, PA3HOCTh MOTEHIIUAJIOB;
Py ONHCAHWM TPABWJIBHO TPaKTOBAaTh (PU3WYECKUIA CMBICT HCIOJIB3yEMbIX
BEITMYMH, MX OOO3HAUYECHUS] M €IUHUIIBI; YKa3blBaTh (POPMYJIbI, CBSA3BIBAIOLIUE
JaHHYIO0 (PM3UYECKYIO BEJIUYUHY C IPYTUMHU BEJIMUUHAMU;

aHaJTU3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONb3Yys (PU3MUEeCcKue
3aKOHBI U MPUHIMIBL: 3aKOH BecemupHoro tsarotenus, |, Il u Il 3akonsr HeroToHa,
3aKOH COXPAHEHUS MEXAaHMYECKOW DSHEPruu, 3aKOH COXPAHEHUS UMITYJIbCa,
NPUHLNN CYNEPHO3ULUA CHJ, MPUHIUI PABHONPABUS HHEPLIHAIBHBIX CHCTEM
OTCU€Ta, MOJICKYJIIPHO-KMHETUYECKYI0 TEOPUIO CTPOCHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBS3b CpPEHEH KMHETUUYECKOW PHEPTUM TEIUIOBOTO JBUKEHUSI MOJICKYJI C
aOCOIIOTHOM TeMIlepaTypol, MEepPBbIi 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
AIEKTPUYECKOro 3apsifa, 3akoH KyioHa, mpu 3TOM pasinyarh CIOBECHYIO
(GbOpMyITUPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BBIPAKEHUE W yCJIOBUS (TPaHMUIIBI,
00J1aCTH) MPUMEHUMOCTH;



OOBSCHATh OCHOBHBIC TIPUHIIMIBI JCHCTBUS MAIlMH, TPHOOPOB W
TEXHUUYECKUX YCTPOICTB; pa3inyarh yCJIOBUS UX O€30MaCHOTO UCIIOIb30BaHUS B
MMOBCEHEBHOM JKHU3HMU;

BBITIOJIHATh OKCIIEPUMEHTHI 110 MCCJIEIOBAHUIO (DU3UUYECKUX SIBIICHUUA W
MPOLIECCOB C HCIIOJIb30BAHUEM IMPSIMBIX U KOCBEHHBIX H3MEpPEHUM, MPU 3TOM
dbopMmynupoBath MpoOJieMy/3amady ¥ TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOMpaTh YCTAHOBKY M3 TMPEIJI0KEHHOTO OOOpYJOBaHUS, MPOBOJIUTH OMBIT U
(bopMyIMpOBaTH BHIBO/IBI,

OCYUIECTBJISTh MPSIMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO M3MEPEHUSI U MCIOJb30BaTh H3BECTHHIE
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBATh  3aBUCUMOCTH  MEXJy  (U3MYECKUMU  BEIMYMHAMU  C
UCIIOJIb30BAaHUEM TIPSIMBIX H3MEPEHUH, MPU 3TOM KOHCTPYUPOBATh YCTaHOBKY,
(buKCUpoBaTh pe3ybTaThl MOJTYYECHHOW 3aBUCHUMOCTH (PU3NYECKUX BEITUYHH B
BUJI€ TaONUIl U rpadKOB, AEJIaTh BRIBOABI 10 PE3yIbTaTaM UCCIICIOBAHUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEIACHUU UCCIEAOBAHUN B
paMKax ydeOHOTO »HKCIIEPUMEHTa, Y4eOHO-HCCIIENOBATENbCKOM U IPOEKTHOU
JESATEILHOCTH C HMCIOJIB30BAHHEM HU3MEPUTEIBHBIX YCTPOWCTB M J1AOOPATOPHOIO
00opy10BaHUS;

pemiaTh pacu€THble 3aJa4d C SIBHO 3aJaHHON (PM3MYECKOW MOJEINbIO,
UCIIOJB3YSl (PU3NYECKUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaIM3a YCIOBUS 3a/lauu
BBIOMpATh (PU3UYECKYIO MOJECIb, BBIACHITh (PU3NUECKUE BEIMYUHBI U (POPMYIIHI,
HE0OXoauMbIe NJisi €€ PEeIIeHUs, TPOBOAUTh PACUEThl M OIICHUBATH PEaJTbHOCTh
MOJIyYEeHHOTO 3HAYCHUS (PU3UUECKOUN BEIIMYUHBI,

pelaTh KaueCTBEHHBIE 3a/1a4M: BHICTPAUBATh JJOTUUECKH HEMPOTUBOPEUNBYIO
LEMOYKY PACCYXKICHUN C OMOpOM Ha M3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(bu3nYeCcKue ABIICHUS,

UCIIOJIb30BaTh ~ MPU  PEIIEHHH  y4eOHBIX  3a7a4  COBPEMEHHBIC
MH(POPMAITMOHHBIE TEXHOJIOTUU JIJISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIIUN
Y TIPEICTABJICHUS YYEOHONW M HAy4YHO-TIOMYJIIPHON MH(POPMALIMH, MTOTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHYECKH aHAIM3UPOBATH MOJydaeMy0 HHGOPMAIIUIO;

MPUBOJIUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHE TMPOIECCOB OKPYXKAIOIIETO MHpPA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTH;

HCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (U3UKE B MOBCEAHEBHOW KU3HU
JUTsl o0ecrieueHus: 6€30MacHOCTH TP OOpaIlleHUH ¢ MPUOOPaMU U TEXHUYECKUMU
YCTPONCTBAMH, JIJIi COXPAHEHUS 37I0POBbS M COOJIOIEHUS HOPM IKOJIOTHYECKOTO
MOBEACHUS B OKPYKAIOLIEH Cpeae;



paboTaTh B TpyIIe C BBHIMOJHEHUEM PA3JIUYHBIX COIMATBHBIX POJIEH,
IUIAHUPOBATh PadOTy TPYMIBI, PAIMOHAIBHO pPaCHpeNeNsaTh OOS3aHHOCTH U
TJIAHUPOBATH JICSITEIILHOCTh B HECTAHAAPTHBIX CUTYAIMsIX, aJICKBATHO OIICHHBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHHE paCCMAaTPUBAEMOM TIPOOIEMBI.

K koniy oOyuenus B 11 kiacce mnpeameTHbIE pe3yJibTaTbl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPakaTh CPOPMUPOBAHHOCTH Y 00YUAIOIIUXCS YMECHUM:

JEMOHCTPUPOBATh HAa MpUMEpax Pojb M MeCTO (U3MKU B (POpMUPOBAHUHU
COBPEMEHHOW HAy4YyHON KAapTUHBI MHpa, B Pa3BUTUU COBPEMEHHON TEXHUKHU U
TEXHOJIOTU, B MPAKTUYECKOW IEATEIBHOCTU JIIOJEH, IEJIOCTHOCTh M €IMHCTBO
(bu3nYecKoil KapTUHBI MUDA;

YUYHTBIBATh TPAHUIIBI TPUMEHEHUS W3YYCHHBIX (U3HUECKUX MOJIEIICH:
TOYEUYHBIN SJICKTPUICCKUIN 3apsi, Tyd CBETa, TOYCUHBI UCTOYHUK CBETA, sIepHas
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTrO sipa MpH PEHICHUH (PU3NIECKUX
3aj1ay;

pacno3HaBath GU3UYECKHUE SBJICHUS (MPOLECCHI) U OOBSICHITH UX HA OCHOBE
3aKOHOB AJICKTPOJMHAMUKHN U KBAaHTOBOW (DU3HKH: DJIEKTPUUYECKAS TPOBOTUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JEHCTBUSI TOKAa, B3aMMOJICUCTBHUE
MarHuTOB, JJIGKTPOMAarHUTHas WHAYKIUs, JEHCTBUE MArHUTHOTO TIOJs Ha
MPOBOJTHUK C TOKOM M JBIDKYIIMICS 3apsiji, dJCKTPOMArHUTHBIE KOJeOaHUs W
BOJIHBI, MPSIMOJIMHEHHOE pPacHpOCTpaHEHUE CBETa, OTPaXKEHHUE, MPETOMIICHUE,
uHTephepeHnusa, audpaknus W TOJIpPU3alus CBETa, JHUCIEPCUS CBETa,
dboTtoanekTpudeckuii 3P ekt (poTodaddeKT), CBETOBOE TaBICHNES, BOSHUKHOBCHUE
JUHENYaTOro CHeKTpa aToMa BOJOPOJA, €CTECTBEHHas W HCKYyCCTBEHHas
PaOaKTUBHOCTH;

OMKCHIBATh W3YYCHHBIC CBOWCTBA BEIIECTBA (DJICKTPUYECCKHE, MATHUTHEIE,
ONTHYECKHE,  DJEKTPUYECKYI0  TMPOBOAMMOCTH  Pa3IMYHBIX  Ccped) W
AJIEKTPOMArHUTHBIE SIBIICHUS (TIPOIECCHI), MCHONB3YsS (DU3UUYECKUE BEITHMYMHBIL:
IEKTPUUECKUI 3apsijl, CUjia TOKa, JJICKTPUUECKOE HAMpPSIKEHHUE, DIICKTPUUYECKOe
COMPOTUBJICHUE, PA3HOCTh MOTEHIMAJIOB, AJEKTPOJBIKYIAs CHUJia, padoTa TOKa,
WHIYKIUS MarHATHOTO TMOJs, cuia Awmrepa, cuia JlopeHIia, WHIYKTHBHOCTH
KaTYIIKHA, SHEPTUS DJCKTPUYCCKOTO W MArHUTHOTO IIOJICH, TEPHOJ M YacToTa
KojeOaHuii B KoysieOaTeTbHOM KOHTYpE, 3apsii W CWia TOKa B TPOIEcce
TAPMOHUYECKUX DJICKTPOMATHUTHBIX KoJieOaHW#, (OKYCHOE pacCTOSHUE U
ONTHYECKAs CWJIa JIMH3BI, MPU OINHWCAHWHM TPABUIBHO TPAKTOBATh (PU3MUYCCKHMA
CMBIC]T HCIIOJIb3YEMBIX BEIIMYMH, WX OO0O3HAYCHUS W CIUHUIILI, YKa3bIBaTh
bopMysbl, CBA3BIBAIONIME JAHHYIO (DU3WYECKYyI0 BEIWYUHY C JAPYTHEMH
BEITMYMHAMU;

OMKCHIBATh HW3YUYEHHBIE KBAHTOBBIC SIBJICHUS ¥ TMPOIECChI, HCIOJIB3YS
(bu3MYeCKUe BEIMYHMHBI: CKOPOCTh JJICKTPOMATHUTHBIX BOJH, JIJTMHA BOJIHBI H



4acTOTa CBETA, SHEPTHs U UMITYJIbC (OTOHA, IEPUOJ TIOJTypaciaia, SHEPTHUs CBI3U
aTOMHBIX SI7IEp, TPU ONMUCAHWUW MPABUIBLHO TPAKTOBATh (U3UUYECKUN CMBICIT
WCITOJIb3yeMBIX BEJIMYMH, WX OOO3HAYEHWS W CIWHHUIIBI, YKa3bIBaTh (POPMYIIHI,
CBS3BIBAIOLIME JIaHHYI0 (U3MYECKYI0 BEIMYMHY C JPYTUMH BeJIUYUMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBL

aHATM3UPOBAaTh (PU3UUYECKHE MPOIECChI U SBICHUS, UCIOJB3Yys (PU3MUECKHE
3aKOHBI W MPUHIUTIEL: 3aKOH OMa, 3aKOHBI MOCJIEAOBATEILHOTO U MapAILIECIHHOTO
COCJIMHEHUS TMPOBOJHUKOB, 3aKkoH Jxoyns—JIeHia, 3aKOH 3JIEKTPOMArHUTHOMN
WHIYKIUHU, 3aKOH MPSIMOJMHEHHOTIO PAaCIpPOCTPAHEHUSI CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODWHIITEHa Mg pororddexra,
3aKOH COXPAHCHHS JHEPTUH, 3aKOH COXPAHCHHSI MMITYJbCA, 3aKOH COXPAHCHUS
AIEKTPUYECKOTO 3apsia, 3aKOH COXPaHEHHS MAacCOBOTO YHCIA, MOCTYNaThl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pa3iinyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHa, €r0 MaTEeMaTHYEeCKOE BBIPAXKEHUE U YyCIOBUA (TpaHHIlbl, 00JIACTH)
MIPUMEHUMOCTH;

OTIPEICISITh HAIIPaBJICHNE BEKTOPa WHIYKIIMA MarHUTHOTO TTOJIsI TPOBOTHUKA
C TOKOM, CHJIbI AMriepa u cuiibl JlopeHta;

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

BEITIOJIHATh DKCIIEPUMEHTHI TI0 HCCIICIOBAHUIO (DU3UYECKUX SBICHUU W
MIPOIIECCOB C HCITOJIB30BAaHUEM TMPSAMBIX W KOCBEHHBIX HM3MEPEHUH: TIPH ITOM
dbopmynHpoBaTh TpobiieMy/3amady M THIOTE3y y4YeOHOro SKCIEePUMEHTA,
coOupaTh YCTaHOBKY W3 TMPEUIONKEHHOTO O0OPYIOBaHUS, MPOBOJIUTH OMBIT H
(bopMyIUpPOBATH BHIBO/IHI,

OCYIIECTBJIATH MPSIMBIC U KOCBEHHBIC U3MEPCHUS (PU3NUSCKUX BEITUYHH, TIPH
TOM BBIOMpaTh ONTHMAJBHBIN CIOCOO W3MEPEHHUS M MCIOJb30BaTh H3BECTHHIC
METO/IbI OLICHKH MOTPEUIHOCTEN U3MEPEHUM;

UCCJIENIOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C HCIOJb30BaHUEM
NPSAMBIX HM3MEPEHUH: TMPHU OSTOM KOHCTPYHPOBATH YCTAHOBKY, (UKCHPOBATH
pe3yabTaThl MOJYYCHHON 3aBUCUMOCTH (DM3UYECKUX BEIUYMH B BHJC TaOIUIl U
rpaduKoB, AeaTh BEIBOABI IO pe3yJIbTaTaM UCCIICIOBAHMS;

cOOI0IaTh MpaBwiia 0€30MacHOT0 TPyJa MPHU MPOBEACHUU HCCIEOBAaHUN B
paMKax ydeOHOTO OKCIIEPUMEHTa, Yy4eOHO-HCCIIeIOBATEIHCKON U TPOCKTHOU
NEATEILHOCTH C HMCIOJIb30BAHHEM H3MEPHUTEIBHBIX YCTPONCTB M J1aOOPATOPHOTO
o00opy10BaHUS;

pemarh pacu€THBIC 3a7a4d C SIBHO 3aJaHHOM (U3MUYECKONW MOJEINbIO,
UCIOJNIB3Ys (PU3UYECKUE 3aKOHBI M TIPUHIIMITHI, HA OCHOBE aHaJM3a YCIOBUS 3a/1a4u
BBIOMPATh (PU3UYECKYIO MOJECIb, BBIACHITh (PU3NUECKHE BEIMYUHBI U (POPMYIIHI,



HEOOXOJUMbIE ISl €€ pellleHusi, MPOBOAUTH PACYETHl U OLIEHUBATH PEATBbHOCTh
MOJy4YE€HHOTO 3HAUYCHUS (PU3HUECKON BEITMYUHBL

peliaTh KaueCTBEHHBIC 33/1a4: BHICTPAWBATh JOTHUYECKH HEPOTUBOPEUHBYIO
[EMOYKY pacCyXIEHUI C ONMOpoil Ha HM3y4YCHHbIE 3aKOHBI, 3aKOHOMEPHOCTHU U
¢u3nveckue SBICHUS;

UCIIONB30BaTh  MPH  pPEIIEHUH  y4uyeOHBIX  3aJady  COBPEMEHHBIC
UH(GOPMAIIMOHHBIE TEXHOJIOTHH JIJISl TIOMCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUN
U TIpE/ICTaBJICHUS Y4eOHOM W HAyYHO-TIONMYJISIPHOW MH(pOpMAIMU, TOJTYYSHHOU U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUUECKH aHATM3UPOBATH MOIy4aeMy0 HH(OPMAIIHIO;

OOBSICHATH MPUHLUIBI JEHCTBUA MAaIIMH, TNPHOOPOB U TEXHUYECKUX
YCTPONCTB, pa3iuyarh yCIOBUs MX 0€30IacHOr0 HMCIOJIb30BAHUS B IMOBCEIHEBHON
KU3HU;

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

UCTIONIb30BaTh TEOPETUYECKUE 3HAHUA MO (PU3UKE B MOBCEAHEBHOW >KU3HU
Ul o0ecrieyeHus: 0€30MacCHOCTH MpU OOpaIllEHUH ¢ MPUOOpaMU U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pOBbS U COOJIIOJIEHUS HOPM SKOJIOTHMUECKOIO
IIOBEJICHUS B OKPY>KaroLIeH cpene;

paboTaTh B TpyNIe C BBHINOJHEHHEM pAa3JIHYHBIX COLHUAIBHBIX POJICH,
IUTAHUPOBAaTh PabOTy TPYNNbl, pPalMOHAIBHO PpACHpPEeisITh OOS3aHHOCTH U
IUTAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYyalUsIX, aJ€KBaTHO OLIEHUBATh
BKJIAJ] KQXKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIIEHNUE pPacCMaTpUBaeMON IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
HaMeHOBAIE KouaunuyecTBO yacon DJIeKTPOHHbIE ®opma peau3anum
Ne (uudgposrbie)
pa3aeyioB U TeM Kontpoabubie | I[IpakTudeckue BOCIIUTATEJIBHOI0
n/n Bcero o0pa3oBaTe/ibHbIE
NporpaMmMbI padoThbI padoThbI NMOTEHIUAJIA
pecypchl
Paznen 1. DU3UKA U METO/IbI HAYYHOI'O ITIO3HAHUSA T[ToGy:xnenue
11 ®du3nKa U METOIBI 5 bubnuorexa [IOK o0yyaromuxcsi cooI01aTh
' Hay4YHOT0 IMO3HaHUs https://m.edsoo.ru/7f41bf72 Ha YPOKE OOICTIPHHSITHIC
HOPMBI TTOBEJICHHS,
Hroro mo paszeny 2 IpaBuIIa OOIEHHS CO
Pasnen 2. MEXAHUKA ETapmHMH
Me1arOrMYeCKUMHU
bubnnoreka IIOK
2.1 K 5 0
aHeMaTiid https://m.edsoo.ru/7f41bf72 paboTHuKaMH)
CBEPCTHUKAMHU
29 TlMHaMuKa 7 bubnmnoreka [JOK (0GyuaroIIMHCs),
https://m.edsoo.ru/7f41bf72 IPUHLHUIIBL y4eGHOI
53 3aKOHbI COXpPAHEHUS B 5 1 1 bubmmoteka [IOK JOUCLUIIJIMHBL U
' MEXaHHUKe https://m.edsoo.ru/7f41bf72 CaMOOpPraHH3aluH.
Hroro no pazneny 18 [TpuBneuenne BHUMaHUS

Paznea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJANHAMHUKA

OcHOBBI Bt 1IOK
nonmoTeka
1 - 1
3 MOHeKyMpHOU 9 https://m.edsoo.ru/7f41bf72
KUHETUYECKON TeOpUu
39 OcHOBBI 10 1 bubnuotexa [JOK
' TEPMOAUHAMUKUA https://m.edsoo.ru/7f41bf72
3.3 ArperaTHble 5 bubmmoreka [JOK

oOyuaromuxcs K
[IEHHOCTHOMY aCIeKTy
M3y4aeMbIX Ha YPOKax
SIBIICHUI, NCITOJIb30BAaHIE
BOCIIUTATEILHBIX
BO3MOKHOCTEH pazjiena
yepe3
MO1I00PCOOTBETCTBYOIINX
YIPAKHEHUHN.



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

COCTOsIHHMA BCIICCTBA.
®da30BEIC IepEXO bl

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

Utoro no pazgeny

24

Pasnea 4. JIEKTPOJAUHAMUKA

bu6nuoreka [IOK
41 Snextpocraritka 10 https://m.eds00.ru/7f41bf72
ITocTosiHHBIH
BJIEKTPUYECKUM TOK. bubnmnoreka HOK
4.2 12
Toxku B paznuyHbIX https://m.edsoo.ru/7f41bf72
cpenax
Hroro no pazgeny 22
PeszepBHoe Bpemst 2
OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOT'PAMME

Bxirouenue B ypok
UTPOBBIX MPOLEAYP,
KOTOpBIE TIOMOTAIOT
MOJ1JIEP>KaTh MOTHUBALIUIO
oOydJaronuxcs K
MOJYYECHUIO 3HAHU,
HaJI&KUBAHUIO
MMO3UTUBHBIX
MEXIIMYHOCTHBIX
OTHOIIIEHUH B KJ1acce,
MOMOTA0T YCTAaHOBJICHUIO
JIoOposKenaTeTbHOM
aTMocdepsl BO BpeMst

ypoka

[TpuBnedyeHue BHUMaHUS
oOyuarommxcs K
[IEHHOCTHOMY aCIIeKTy
M3y4aeMbIX Ha ypOKax
SIBIICHUI, UCITOJIb30BAHIE
BOCITUTATEIbHBIX
BO3MOXKHOCTEH
coziepKaHusl y4eOHOTro
peaMeTra uepes
JIEMOHCTPAITHIO
00y4aromuMcst
MIPUMEPOBOTBETCTBEHHOT O,
TPaXKIAHCKOTO TIOBEICHHSI,
MIPOSIBIICHUS
YeJIOBEKOJIIO0NS 1
JOOpOCepACYHOCTH, Yepes
moabop
COOTBETCTBYIOIIUX
TEKCTOB JUISl UTEHUS,
3aJ1a4 JUIsl PEICHHS],



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

POOJICMHBIX CUTYAIHIA
JUTSL OOCYXK/ICHHUS B
KJ1acce.




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HanMeHoBaHHe p ®opma peanu3anuu
Ne (undgposbie)
Pa3icJIOB U TEM Konrtposbusie | IIpakTnyeckue BOCIIMTATEJILHOI0
n/n Bcero o0pa3oBaTejbHbIE
NpOrpamMmbl paéoThI padoThI NMOTEeHIHAJIA
pecypcsl
Pazaen 1. JIEKTPOJIUHAMUKA [ToGyxnenne
MarsuTHoOE 1oJe. Bt oK o0yJaroImuxcsi COOII0IaTh
11 DIeKTpOMarHuTHas 11 1 3 hH JII/I;IOTeéca 1 175 Ha YPOKE OOIICIPHHATHIC
e ttps://m.edsoo.ru/7f41c97c HOPMBI NOBE/IEHN,
MpaBUIIa OOIIICHUS CO
Htoro no pazneny 11 CTapLIIMK
Pasnea 2. KOJJEBAHUA U BOJTHBI (nearorueckiMu
pabOTHHKAMHU) U
MexaHu4eckue u
2.1 DJICKTPOMAarHUTHEIC 9 1 bubmorexa HOK cR=peTHHaNy
' P https:/m.edsoo.ru/7f41c97c | (0Oy9arommucs),
KoyeOaHust IPHUHIIATIB yIeOHOI
MexaHudeckue u WCIUTITUHBI 1
2.2 3JIEKTPOMArHUTHBIE 5 1 bubmmorexa HOK i[aMgo raHu3aIuu
' P https://m.edsoo.ru/7f41¢c97¢ P ’
BOJIHBI
[TpuBnevyeHne BHUMaHUS
23 OnTuKa 10 3 bubmmorexa [JOK oOyJarommxcs K
https://m.eds00.ru/7f41c97Cc | 1EHHOCTHOMY aCHEeKTy
M3y4aeMbIX Ha ypOKax
Wroro no pazneny 24

Paszpen 3. OCHOBBI CIIEIHUAJIBHO

1 TEOPUU OTHOCUTEJBHOCTH

OCHOBHI cieIaTbHON
31 CODII 4 1 bubmmorexa [JOK
' P https://m.eds00.ru/7f41¢97¢c
OTHOCUTEIBLHOCTH
Utoro no pazneny 4

SIBIICHUI, UCITOJIb30BAHIE
BOCIUTATEIbHBIX
BO3MOKHOCTEM pazjiena
4yepes
0JI00PCOOTBETCTBYIOIIUX
YIPAKHEHUN.
Bxirouenue B ypok
UTPOBBIX MPOLEAYP,



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

Pa3nesn 4. KBAHTOBAS ®PU3UKA

41 ONeMeHThl KBaHTOBOM 6 bu6nuoreka [IOK
' OIITHUKH https://m.edsoo.ru/7f41c97c
bu6nmoreka [IOK
4.2 C 4
TpoerHe atoma https://m.eds00.ru/7f41c97c
bu6nuoreka [IOK
4.3 ATOMHOE #1pO S https://m.edsoo.ru/7f41c97c
Htoro no pazneny 15

Pa3nea 5. 9JIEMEHTBI ACTPOHOM

U U ACTPODPU3UKHN

DJIEeMEHTBI
51 aACTPOHOMUH H 7 1 bubmorera [OK
' P https://m.edsoo.ru/7f41c97c
acTpodu3uKu
Hroro no pasneny 7
Paznen 6. OGOBIIAIOIEE IIOBTOPEHUE
6.1 Ob6oOmaromee 4 bubmuorexa [JOK
' MOBTOpEHHE https://m.edsoo.ru/7f41c97c
Hroro no pasneny 4
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO 68 4
YACOB I10 ITPOT'PAMME

KOTOPBIC TTIOMOTAIOT
MOJ1JIEP>KaTh MOTHUBALIUIO
oOydJaronuxcs K
MOJYYECHUIO 3HAHU,
HAJIAKUBAHUIO
IMO3UTHUBHBIX
MEKJIMYHOCTHBIX
OTHOIIICHUH B KJ1acce,
MTOMOTAIOT YCTaHOBJICHHUIO
JIoOpoKenaTeTbHOM
aTMocdepsl BO Bpemst

ypoKa
[TpuBnedyeHue BHUMaHUS
oOyuaromuxcs K
[IEHHOCTHOMY aCIIeKTy
M3y4aeMbIX Ha ypOKax
SIBIICHUI, CITOJIb30BAHIC
BOCIIUTATENbHBIX
BO3MOKHOCTEN
coziepKaHusl y4eOHOTro
peaMera uepes
JIEMOHCTPAITHIO
00y4aroImuMcst
MIPUMEPOBOTBETCTBEHHOT O,
TPaXIAHCKOTO TIOBEICHHSI,
MIPOSIBIICHUS
YEJIOBEKOJIIOOUS 1
JOOpOCepACYHOCTH, Yepes
moabop
COOTBETCTBYIOIIUX
TEKCTOB JIJIsl YTCHHUS,

3a]1a4 7S perieHus,
MIPOOJIEMHBIX CUTYyalUN
JUTsL OOCYXK/ICHUS B



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

Kj1acce.







IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE

Ne Hara uudposbie

Tema ypoka KouTpoabubie IIpakTnyeckue
n/n Bcero u3ydyeHusi | odOpa3oBaTe/IbHbIE

padoThI padoThI
pecypchl

®du3nka — HayKa 0 IpUpo/IE.

1 Hayunbie MeT(})I bl nofH'fHIfﬂ 1 bubamorexa LOK

Y A https://m.edsoo.ru/ff0c32e2
OKPYXKAaroIIero Mupa
Ponb u MecTo pusuku B

5 (GhOpMHUPOBaHUH COBPEMEHHOMN 1 bubnnoreka [JOK
Hay4YHOW KapTUHBI MUPA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeATEIHLHOCTH JII0IeH
MexaHnn4eckoe JBHKEHUE.

3 OTHOCHTEIFHOCTh MEXaHHMYECKOTO 1 bubmuorexa [JOK
nBwxenus. [lepemenenue, https://m.edsoo.ru/ff0c3508
CKOPOCTbh, YCKOpPEHHUE

4 PaBHOMEpHOE ITPSAMONIMHETHOE 1 bubnnorexka [JOK
JIBHKEHHE https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE IPSIMOJIMHENHOE 1 bubnnorexka [JOK
JIBIDKEHUE https://m.edsoo.ru/ff0c372e

6 CBoOoHOe majieHne. Y CKopeHue 1 bubnmuorexa [JOK
CBOOOHOTO MaICHUS https://m.edsoo.ru/ff0c39cc
KpuBonuneiiHoe 1BUKEHUE.

7 I[I;I/I)KCHI/IC Mare I[HaHBHOﬁ TOYKH TI0 1 bubmorexa HOK

p https://m.edsoo.ru/ffOc3ada
OKPY>KHOCTHU
8 [IpyHLIKT OTHOCUTENBHOCTH 1 bu6nmoreka [JOK



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
https://m.edsoo.ru/ff0c3ada

lNanunes. MuepunalibHbIE CUCTEMBI
otcyeTta. [lepBbiii 3akoH HproToHa

https://m.edsoo.ru/ffOc3be8

Macca tena. Cuna. [Ipunmun

9 Cyneprno3uimu cuil. Bropoit 3akon bubmorexa HOK
. https://m.edsoo.ru/ff0c3be8
HeroToHa 17151 MaTepuanbHON TOYKU

10 Tpetnii 3akon HeroToHa niis bubnnoreka [HOK
MaTEepUAIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHOro TsaroreHus. Cumna

11 TsKecTu. IlepBasg kocMudeckas bubmmorexa LIOK

https://m.edsoo.ru/ff0c3d00
CKOPOCTH

12 Cuita ynpyroctu. 3akon ['yka. Bec bubnnoreka [JOK
Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koapdumment

13 TpeHust. Cuiia CONpOTUBIICHUS U bubnnorexa [HOK
JIBIDKECHUH TEJ1a B )KUIKOCTH WU https://m.edsoo.ru/ffOc3f76
rase
[locTynarenbHOE U BpaliareibHOE

14 JBUKEHHE a0COTIOTHO TBEPIOTO bu6mmorexa [IOK
tesa. MoMeHT cuiibl. [liteuo cussl. https://m.edsoo.ru/ff0c41a6
VYcnoBust paBHOBecUs TBEPIOTO TeA
HMitynsc MaTepUallbHON TOYKH,

15 CHUCTEMBbI MaTEePUAIIbHBIX TOYEK. bubnmnorexa [JOK
Nmnynbe cunbl. 3aKOH COXpaHeHUs https://m.edsoo.ru/ff0c43d6
UMITyJIbCa. PeakTUBHOE JIBIKEHHE
PabGora 1 MOIITHOCTE CHIIEL.

16 Kunernueckas sHeprus bubnmuorexa [JOK

MaTepuaibHOW Touku. Teopema 00
U3MEHEHUN KHHETUYEeCKOWH YHEPTruu

https://m.edsoo.ru/ff0c4502



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
https://m.edsoo.ru/ff0c4502

17

[ToreHuunanpHas SHEPTUsL.
[TorenuuanbHas S3HEPTUS YIPYTO
nehOpMUPOBAHHON MPY>KUHBI.
[TorenuuanbpHas 3HEprus Tena
BOJIN3M IOBEPXHOCTH 3EMITH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c461a

18

ITorennmanpHbIC 1
HEIOTEHIHAJIbHBIE CHIIBI. CBSA3b
paboThl HEMOTEHIIUATBHBIX CUJI C
M3MEHEHHEM MEXaHNIeCKOM
SHEPTUU CUCTEMBI Tel. 3aKOH
COXpAaHEHUS MEXaHUYECKOUN IHEPTUU

bubmuoreka [JOK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTtopHnas pabota
«HccnenoBanue cBs3u pabOThI CHITBI
C M3MCHEHUEM MEXaHUYECKOMN
SHEPIHHU Tella Ha IpUMepe
PaCTSKCHUS PE3NHOBOTO KTyTa)

20

KonTponbHas pabora no teme
«Kunemaruka. JlnHamuka. 3aK0HBI
COXPAHEHHUS B MEXaHUKE)

bu6nmoreka [JOK
https://m.edsoo.ru/ffOc4b74

21

OCHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KMHETUYECKOMN
Teopun. BpoyHOBCKOE JBHKEHUE.

Muddysus

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4dc2

22

Xapaxkrep JBUKECHUS U
B3aMMOJICHCTBHS YaCTHUI] BEILIECTBA.
Mopenu cTpoeHust ra3os,
JKUJIKOCTEN U TBEPJBIX TEI

23

Macca MOJICKYIIL. Komnuecto
BemecTBa. IlocTossHHas AsBor aapo



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

TemmoBoe PpaBHOBECHCE.

24 Temnepatypa u €€ usmMepeHue.
[[Ixana remneparyp Llenbcus

25 Uneansueiii raz B MKT. OcHoBHOE bu6mmoreka [IOK
ypaBueHue MKT https://m.edsoo.ru/ff0c4fde
AOcomoTHas TemrepaTypa Kak Mepa

26 CpeaHel KHHETHYECKOM SHEPruun bubnnoreka [HOK
JIBUKECHHSI MOJIEKYJl. Y paBHEHUE https://m.edsoo.ru/ffOc511e
MenaeneeBa-Knanelipona

27 3akon JlanbToHa. ["a30BbIe 3aKOHBI
JlaGopaTtopHnast pabora

28 «HccnenoBanue 3aBUCUMOCTH
MEXIy MapaMeTpamMu COCTOSIHUS
pa3peKeHHOTro raza»

29 H3onponecchl B uACaIBHOM rase u bubnnorexa [HOK
uX rpaduuecKoe MpecTaBIeHue https://m.edsoo.ru/ff0c570e
BuyTtpennsist sHeprus
TEPMOIMHAMHYECKON CUCTEMBI U

30 CrocoObI €€ N3MEHCHHS. bubmuorexa [JOK
KonuuecTBo TemnoTs! u padora. https://m.edso0.ru/ff0c5952
BryTtpeHnHss sHeprus
OJIHOATOMHOTO UJCAIBHOTO Ta3za

bu6mmoreka [IOK

31 Brwt Temonepean https://m.edsoo.ru/ff0c5c36
VYV nenpHas TEMI0EMKOCTh BEIIECTBA.

39 KonunuecTBo Tennotel npu bubmuoreka [IOK

Terutonepenave. AarnadaTHbIHA
nporecc

https://m.edsoo.ru/ff0c5c36



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36

IlepBblii 3aKOH TEPMOIMHAMUKHU U

bubmuoreka [JOK

33
€ro NpUMEHEHHUE K U30IpoIeccaM https://m.edsoo.ru/ff0c5efc
HeoOpaTuMocTh MpoIieccoB B
34 npupojie. Bropoii 3akoH bubmorexa HOK
prpoae. BTOP https://m.eds00.ru/ff0c6230
TEPMOIUHAMUKHN
35 [Tpuniun nevicteus u KII1/ bubnnoreka [HOK
TEIJIOBOM MAalllMHbI https://m.edsoo.ru/ff0c600a
36 uxn Kapro u ero KITJI
37 DKOJOru4ecKHe Mpo0IeMbl
TEIUIOHEPTETHKU
O6o0maromuii ypok
38 «MOJII:K JII;I HaZI()bI/I?;I/IKa OcHOBBI bubmmorexa LIOK
YIp ' https://m.edsoo.ru/ff0c6938
TEPMOTUHAMUKI
KonTtponsHast pabora o Teme
39 «Monexynsipaas ¢puznuka. OCHOBBI bubmmorexa LIOK
YIIp ' https://m.edsoo.ru/ff0c6a50
TEPMOTUTHAMUKID
40 [TapooOpa3zoBaHue 1 KOHIEHCAIHSI. bubnnorexka [JOK
Hcnapenne n kunenue https://m.edsoo.ru/ff0c63b6
AOcoIoTHAsI 1 OTHOCUTETbHAS
41 BJI&KHOCTh BO3/1yxa. HachleHHbIN bubmorexa HOK
AY%a. - https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucramnueckue n
amop(HbIe Tera. AHU30TPOIUS
42 CBofIID((:l’)rB KpHUCTaJJIOB }I(Tlf Kue bubmorexa HOK
P A https://m.edso0.ru/ff0c65f0
KpucTtayisl. COBpeMEHHBIE
MaTepraTbl
43 [1naBrneHne u KpUCTAIIN3ALIUS. bubnuorexa [IOK

VY nenpHast TeIU10TA TLIABICHUS.

https://m.edsoo.ru/ff0c6708



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

CyOnumarnus

44 VYpaBHEHME TEIIOBOro Oajganca Bubmaorexa ITOK
p https://m.eds00.ru/ff0c6820
DneKkTpu3anus Teia. INEKTPUIECKUn
45 3apsia. JIBa BUJIa SIEKTPUUECKUX bubmmorexa [JOK
AL A p https://m.edsoo.ru/ffOc6bcc
3apsi0B
ITpoBOIHWKH, TUDIIEKTPUKH U
46 H(?JI TIPOBOIHUKHA 3a1j(I))H Eubmorexa ITOK
yHpoBoaL ’ https://m.edsoo.ru/ffOc6bcc
COXpaHEHUs ICKTPUUIECKOTO 3apsiia
BzaumoperictBue 3apsioB. 3aKoH
47 Kyiona. TodeyHbIi 3IEKTPUUECKAI bubnmorexa LOK
y ’ p https://m.edsoo.ru/ffOc6ced
3apsia
Hanps>kEHHOCTB 3IIEKTPUUECKOTO
48 nons. [puHumn cynepnosuuuu bubnnoreka [JOK
SJIEKTPUYECKUX ToJei. JInnuu https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
Pabota cuit sneKTpocTaTH4ecKOro
49 mosd. Ilorernman. PasHocts bubmmorexa [IOK
’ THHATL. https://m.edsoo.ru/ff0c6f00
[IOTEHINATIOB
ITpoBOMHUKY U TUIIEKTPUKH B
50 anpeKT OCTaTI/I‘IGI([JKOM noljw bubmmorexa LHOK
p ’ https://m.edsoo.ru/ff0c7018
JusnexTpudeckas MpOHUIIAEMOCTh
bu6mmoreka [IOK
51 ) é .K
JICKTPOCMIOCTE. ROHACHCATOP https://m.edsoo.ru/ff0c7126
DIEKTPOEMKOCTD IJIOCKOTO
52 KOHJIEHCATOpa. DHEPrus bubnnorexa [IOK
g pa. p https://m.edsoo.ru/ff0c72c0
3apsHDKEHHOTO KOHJIEHCATOpa
53 JlaGopaTtopHast pabota "H3mepenne



https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
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3JIEKTPOEMKOCTH KOHeHcaTopa"

54

[TpuHIMI NEHCTBUS U IPUMEHEHUE
KOHJIEHCATOPOB, KOIMMUPOBATHHOTO
armapara, CTpyHHOT0 IIpUHTEpa.
DIIeKTpOCTAaTUYECKAs 3aIIHTA.
3azeMyIeHHE SIEKTPONPUOOPOB

55

DNEKTPUYECKUN TOK, YCIOBUS €TI0
cyuiectBoBaHus. [[0CTOAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Comnpotusnenue. 3akon Oma 11st
ydacTKa Lenu

56

[locnenoBarenbHOE, NapauIeabHOE,
CMEIIaHHOE COSANHECHHE
npoBoAHUKOB. JlaboparopHas
pabota «/3yueHue cMEIIaHHOTO
COETMHEHUS PE3UCTOPOB)»

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c74f0

57

PaGota u momrHOCTH
3JIEKTPUYECKOTO TOKA. 3aKOH
[xoyns-Jlenna

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c7838

58

3akox OMa U1 OJIHOH
(3aMKHYTOM) 2JIEKTPUUECKON IETIH.
Kopotkoe 3ambikaHue.
JlabopaTtopHas pabota «3mepeHue
OJ1C ucToYHHMKA TOKA U €TO
BHYTPEHHETO COMPOTUBIICHUS

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

PesepsHsiil ypok. KonTponbHast

pabota no Teme

113 "
JeKTpoIuHaMUKa" /

Bcepocculickas npoBepoyHas

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c8c56



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

pabora

60

O6o0maromuii ypok
«INEeKTpOAUHAMUKA /
Bcepoccuiickas mpoBepoyHas
pabora

bubmuoreka [JOK
https://m.edsoo.ru/ff0c88be

61

DJIEKTpOHHAas IPOBOJAUMOCTh
TBEPJBIX METAUIOB. 3aBUCUMOCTh
COIIPOTUBIICHHS METAJIJIOB OT
temriepaTypbl. CBEpXIIPOBOIUMOCTh

62

DNEKTPUUECKUN TOK B BaKyyMe.
CBolicTBa AJIEKTPOHHBIX ITyYKOB

63

[TonynpoBoaHUKH, UX COOCTBEHHAS
Y IPUMECHAs TPOBOIUMOCT.
CaoiicTBa p—N-nepexoja.
[TomrynpoBOIHUKOBBIE TPUOOPHI

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc84ae

64

DNEKTPUYECKUH TOK B pPacTBOPax U
pacIuiaBax 3J€KTPOJIUTOB.
DNEKTPOIUTHYECKAsT JUCCOLUALIM.
DnexTponaus3

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c82ba

65

DIIEKTPUUYECKHI TOK B ra3ax.
CaMOCTOSTENLHBIN U
HECaMOCTOSITENIbHBIN pa3psil.
Moanus. I1na3zma

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c84ae

66

DnexTpuueckue npuOopsl U
YCTPOMCTBA U UX MPAKTUYECKOE
npumenenue. [IpaBuna TexHukn
0€e301acHOCTH

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c86fc

67

KonTtponbHas pabora o Teme

bu6nmoreka [JOK



https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc

«2nekTpocTtaTuka. [TocTossHHBIN
3NEeKTpUYeCcKuil ToK. Toku B
pa3IMYHBIX CpPEeaax»

https://m.edsoo.ru/ff0c8a8a

68 PesepBHbIil ypok. O600mIarommii 1 bubnnoreka [HOK
ypok 1o TeMam 10 kitacca https://m.edsoo.ru/ff0c8f6c
OBILEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



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

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
[1]
':;'n Tema ypoxka Beero KonrTpoabubie | IlpakTHueckue fl[:;:ennﬂ :)I;l[il;l;((:i:fenbnme
padoThI padoThbI pecypenr
[TocTostHHBIE MATHUTHI U KX

1 B3auMoOJercTBHE. MarHuTHOE IIOJIE. 1 bubnunoreka LIOK
Bekrop maruutHOM MHAYKIUU. JIMHUM https://m.edsoo.ru/ff0c9778
MarHMuTHON HUHIyKIIUU
MarauTtHoe 1ose MPOBOJHHKA C

5 ToKOM. OnbIT DpcTena. 1 bubnnorexa [JOK
BzaumopeiicTBue mpoBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 Jlaboparopuas pabora «/3ydcHne 1 1 bubnnorexa [JOK
MAarHUTHOTO TOJS KaTYIIKU ¢ TOKOM https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHUTHOTO TTOJIS Ha
MPOBOAHMK ¢ TokoM. Cumita Amnepa.

4 JlabopaTopHas pabota 1 1 bubmuoreka [IOK
«HccnenoBanne nencTBUs https://m.edsoo.ru/ff0c9acO
MOCTOSIHHOTO MarHuTa Ha pamMKy C
TOKOM»

JlelicTBME€ MarHUTHOTO TTOJIS HA

5 JBUKYLIYIOCS 3apsyKEHHYIO YaCTHILY. 1 bubmuorexa [JOK
Cuna Jlopenna. Pabota cubl https://m.edsoo.ru/ff0c9df4
Jlopenua
DnexkTpomMaruuTHas HHAyKus. [ToTok

6 BeKTOpa MarHUTHOU uHAykuuu. J/1C 1

UHAYKIHWH. 3akoH BJ'IGKTpOMaFHI/ITHOI\/’I



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

nHaykuun dapages

JlaGopaTopHas pabora
«HccrenoBanue sBICHUS
AJIEKTPOMATHUTHOW MHTYKIIHI)

bubnunoreka LIOK
https://m.edsoo.ru/ff0cal50

NuaykTuBHOCTH. SIBIeHUE
camouHaykiuu. JIC caMOMHAYKIUH.
DHeprusi MarHuTHOTO TOJIsL KaTYIIKH C
TOKOM. DJIEKTPOMAarHuTHOE IOJIe

bu6nmoreka [IOK
https://m.edsoo.ru/ff0ca600

TexHudeckue ycTpomucTBa U ux
IIPUMEHEHHE: IIOCTOSIHHBIE MATHUTHI,
3JIEKTPOMArHUTHI, JIEKTPOABUTATENb,
YCKOPHUTENH 3JIEMEHTAPHBIX YACTHII,
MHIYKIIMOHHAs NeYb

10

O6o6maromuii ypok «Marautoe
noJie. DNEeKTPOMarHuTHasE MHAYKLIHD»

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

11

KonTponbHas pabota mo Teme
«MaruuTtHoe 1ojJe.
DneKTpOMarHuTHasi MHIYKIUS»

bubmmoteka IIOK
https://m.edsoo.ru/ff0cad58

12

CB00O0/1HBIE MEXaHNUECKUE
Kosebanus. ['apMoHHUeckue
KoseOaHus. YpaBHEHUE
TapMOHUYECKHUX KOJIeOaHUH.
[IpeBpaiienue sHeprun

bu6nmorexa LIOK
https://m.edsoo.ru/ffOcaf06

13

JlabopaTopHas pabota
«HccnenoBanrie 3aBUCUMOCTH
Mepro/Ia MajbIX KoJeOaHuil rpy3a Ha
HUTH OT JJTUHBI HUTH U MAcCChI TPy3a»

14

Koneb6arenbublil koHTYp. CBOOOAHBIE

bu6nunorexa LIOK



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

OJICKTPOMArHMTHBIC KOJIEOAHHS B
nacajibHOM KoJieOaTeIbHOM KOHTYpE.
Amnanorus MCKIAY MCXaHUYECCKNMU U
SJICKTPOMAariHMTHBIMHA KOJIEOAHUSIMHU

https://m.edsoo.ru/ff0cb820

15

®opmyna Tomcona. 3akoH
COXpaHEHUs SHEPTHUH B UJI€AJTLHOM
KoJieOaTeJIbHOM KOHTYpE

bubnmoreka [IOK
https://m.edsoo.ru/ff0cb9c4

16

[Ipeacrasnenue o 3aTyxarmux
KosieOaHusx. BoIHy X 1eHHbIC
MeXaHH4eCcKHe Kojebanus. Pe3onanc.
BbIHy X IeHHbBIE 3JICKTPOMAarHUTHBIC
KoJe0aHus

bubnunoreka LIOK
https://m.edsoo.ru/ffOcbb86

17

[lepemennsbiii Tok. CUHYCOMIAIBHBIN
MepeMeHHbII TOK. MOITHOCTH
MEPEeMEHHOT0 TOKa. AMIUTUTYHOE U
JEHCTBYIOIIEE 3HAUEHHUE CUJTbI TOKA U
HaIpsHKEHUS

bubnunoreka LIOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [Ipoussozacrtso,
nepeavya u noTpedieHue
JIEKTPUYECKON YJHEPTUU

19

Y CTpOUCTBO U MPAKTHUYECKOE
IIPUMEHEHHE IEKTPUIECKOTO 3BOHKA,
reHepaTopa IepEMEHHOT0 TOKa,
JIMHUU 3JIEKTpoIepesayd

bubmmoteka IIOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKU TIPH
IIPOU3BOJICTBE JIEKTPOIHEPTUU.
KynsTypa ucnonb3oBanus
AJIEKTPO’HEPTHH B IIOBCEAHEBHOM
KU3HU



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

Mexanndeckue BOJIHBI, YCJIOBUA

pacnpoctpanenus. [lepuoa. CkopocTb

bub6nmoreka [IOK

21 pacnpoCTpaHEeHUS U JUTMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[Tonepeunblie ¥ MPOIOJIbHBIE BOJTHBI
99 3ByK. CKOpOCTb 3BYKa. ' pOMKOCTh bubnmnoreka HOK
3ByKa. Bricora ToHa. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DNEeKTPOMarHuTHBIEC BOJIHBI, UX
23 cBoiicTBa U ckopocTh. [1lkana bubmmorexa LIOK
https://m.edsoo.ru/ffOccfe
AJIEKTPOMArHUTHBIX BOJIH
[TpuHIHITBI paTUOCBSI3U U
24 TeneBusieHus. Pazsurue cpeacts
cBA3u. Paguonoxkanus
o5 KonTponbhas padora «Konebanus u Bbu6moteka [JOK
BOJIHBD) https://m.edsoo.ru/ffOcc6f8
[IpsimosinHENHOE pacpOCTPaHEHHE
26 CBETA B OJTHOPOJHOM Cpee. bubmuoreka [IOK
ToueyHblii HICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxxenue cBeTa. 3aKOHbI
27 oTpaxxeHus ceera. [loctpoenune bubmmorexa LIOK
. https://m.edsoo.ru/ff0cd4e0
M300paKeHUH B IJIOCKOM 3epKajie
IIpenomnenue ceera. [Tonnoe
28 BHYTpeHHee oTpakeHue. [IpenenbHblit bubmuorteka [IOK
YT0JI IOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKEHHUSI
29 JlabopaTtopHas pabota «3mepenne bubnuoteka [JOK
TOKA3aTeIIs MPETOMIICHUS CTEKIIA https://m.edsoo.ru/ff0cd67a
30 JIunzel. [TocTpoeHne N300paKeHHH B bu6mmoreka [JOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
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https://m.edsoo.ru/ff0cd67a

nuH3e. Popmylia TOHKOM JIMH3HI.
VYBenu4yeHue JUH3bI

https://m.edsoo.ru/ffOcddle

JlabGopaTopHas paboTta

31 «HUccnenoBanue cBOMCTB
M300paXeHU B TUH3AX)
Hucnepcus cera. Cl0KHBIN COCTaB
32 6enoro csera. LIer. JlaboparopHas
pabota «Habmonenne aucnepcuu
CBETa»
33 Wutepdepennms cera. Audpaxius bubnuoreka [IOK
ceta. [ludpaknmonnas pemeérka https://m.edsoo.ru/ffOced22
34 [TonepeyHOCTh CBETOBBIX BOJIH. Bbu6moteka [JOK
[Tonspusanus ceera https://m.edsoo.ru/ffOcf02e
OnTrueckue NpudOpsI U yCTPOICTBA
35 1 YCIIOBHS BIX O€30IMaCHOTO
MIPUMEHEHHUS
['paHuIBl TPUMEHUMOCTH
36 KJIAaCCUYECKOU MexaHUKH. [TocTynarsl bubmuoreka [IOK
CIIELIMAIBHON TEOPUH https://m.edso0.ru/ff0cf862
OTHOCUTEJILHOCTH
OTHOCHUTENBHOCTH OJIHOBPEMEHHOCTH.
37 3aMeieHre BpeMEHH U COKpaIleHUE bubnnorexa [TOK
p p https://m.edsoo.ru/ffOcfa42
JUTHHBI
OHeprusi ¥ UMIYJIbC PEIATUBUCTCKOMN
38 yacTunbl. CBA3b MAcChl C SJHEPTUEH U bubnnorexa [JOK
) P https://m.edsoo.ru/ffOcfc68
UMITYJIBCOM. DHEPTHUS TIOKOS
39 KonTponbhas padora «OnTuka. bubmuoteka [IOK

OCHOBBI CTICTIHATBHOM TEOPUH

https://m.edsoo.ru/ffOcf6f0



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
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0

OTHOCHUTCIIBHOCTH))

®otonsl. Dopmyina I[lnanka. Dueprust

bubnunoreka LIOK

40
Y UMITYJIbC (POTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIICIOBAHNE BuG 10K
noIMoTEKa
41 .0 A.T.
orodpperra. OnerTs: https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbl poTodddexra. YpaBHEeHHE
42 BﬁHmTeI(?ll)Ha JIq})I(b@OTOB(i)(geKTa bubmorexa LOK
a ' https://m.edsoo.ru/ff0d015e
«KpacHas rpanuna» portosrddexra
JlaBnenne cBera. Onbitel [1. H.
43 JlebeneBa. Xumuueckoe JAeiCTBIE bubmorexa HOK
sleBa. A https://m.edsoo.ru/ff0d04a6
CBeTa
TexHuueckue ycTpoucTBa u
MPAKTUYECKOE MPUMEHEHHUE:
44
¢dorosnemenT, GpoTogaTUHK,
CONTHEeYHas OaTapesi, CBETOUO]T
45 Pemenue 3agad nmo reme « 3J€MEHTHI bubmmoteka IIOK
KBaHTOBOW ONTHUKW) https://m.edsoo.ru/ff0d0302
Moaens aromMa ToMcoHa. OBITHI
46 Pesepdopna no paccesHuro o-yactu bubamorexa LOK
PBOPA P t https://m.edsoo.ru/ff0d091a
[TnanerapHas MoJenb aToMa
bubnmnorexa LIOK
47 I1 b
OCTYHATH Hopa https://m.edsoo.ru/ff0dOafa
W3nydenue u nornoiieHue GoToHOB
48 TP TIEpEeX0e aToMa C OJJHOTO YPOBHS bubmorexa I[JOK
P P . yp https://m.edsoo.ru/ffOd0afa
SHEpTrUM Ha apyroil. Buasl cnekTpoB
49 BonnoBsie cBolicTBa yacTuil. BosHbI but6mmoreka [IOK

ne bpoins. Kopnyckymnspao-

https://m.edsoo.ru/ff0d0ca8



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
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BOJIHOBOM Jiyanu3M. CIOHTaHHOE U
BBIHYKJICHHOE U3JTy4YCHHE

50

OTkpbITHE PaIUOAKTUBHOCTH. OMBITHI
Pesepdopna no onpenenenuto cocraBa
PaZMOaKTUBHOTO U3TyUYEHUS

bub6nmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

o1

CgoiicTBa anbda-, 6era-, raMma-
n3ny4deHus. BiusHue
PaIMOaKTUBHOCTH Ha KUBbIE
OpraHUu3MBbI

52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3orombl. Anbda-pacma.
DJNEeKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnan. I'aMmma-usinyyenue

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1162

53

DHeprusi CBA3U HYKJIOHOB B sIJIpe.

S nepuble peakuuu. SnepHbii
peaktop. [Ipobrnemsbl, mEpPCIEKTUBHI,
JKOJIOTUYECKUE aCIIEKTHI SIAEPHON
SHEPreTUKU

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1356

54

OnemeHTapHble YacTULIBI. OTKpBITHE
MO3UTPOHA. MeTo 16l HAOTIOICHUS U
PErucTpanyy 3JIEMEHTAPHBIX YaCTHLI.
Kpyrusiii cron «®yH1aMeHTaIbHbIE
B3anmMoaercTBUg. EMMHCTBO
¢bu3nvecKoil KapTHHBI MUPa»

bu6nmorexa LIOK
https://m.edsoo.ru/ff0d0e38

55

DTarnbl pa3BUTHUS ACTPOHOMHH.
[TpuknagHoe 1 MUPOBO33PEHYECKOE
3Ha4YeHue acTpoHOMHUU. Bun
3B&3aHOrO Heba. Co3Be3aus, sIpKUe
3BE3/1bI, TUTAHETHI, UX BUIUMOE



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

JABHIKCHUC. ComnHeuHas cucremMa

56

Counune. ConHeuHass akTUBHOCTD.
Hctounuk sueprun CoiHia v 3BE3]1

57

3BE3/1b1, UX OCHOBHBIE
XapaKTePUCTUKH. 3BE3/IbI TJIABHOM
nocieoBaTeabHOCTU. BHyTpeHHee
cTpoeHue 3BE311. COBpeMEHHbIE
MIPEJICTABJICHHSI O TIPOUCXOXKICHUU H
sBostoniu CoJHIa U 3BE3]

58

Muneunsiii [lyTe — Hama I'anakTuka.
[Tonoxxenue u nuxenue CosHua B
lNanaktuke. ['anmaktuku. Y€pHbie
JBIPBI B IAPAX TaJaKTUK

59

Bcenennas. Pa3z0beranue rajakTHK.
Teopust bonbiioro B3pbiBa.
PennkroBoe uznyuenue.
MertaranakTuka

60

HepemeHHHe HpO6J’IeMH ACTPOHOMUU

61

KonTtponbHas pabota «1eMeHTHI
aCTPOHOMHUU U aCTPOPHUIUKI

62

O6o6matomuit ypok. Ponb pusuku u
aACTPOHOMHUHU B YKOHOMHUYECKOM,
TEXHOJIOTHYSCKOM, COIMAIbHON 1
ATUYECKOH cdhepax NesaTeTbHOCTH
YelloBeKa

63

O6o0maromuii ypok. Poms u mecto
(U3HUKN U aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE MUPA




64

O6o0maromuii ypok. Poib
(buzuvecKoit Teopun B HOPMUPOBAHUH
MpEeACTABICHUH 0 PU3NIECKOM
KapTUHE MHpa

65

O6o06maromuii ypok. Mecro
¢u3nvecKoil KapTHHBI MUpa B 001IeM
PsLy COBpPEMEHHBIX €CTECTBEHHO-
HAYYHBIX [IPEJCTABICHUNA O IPUPOJIE

66

PesepBHbIil ypok. MaruutHoe noiie.
DneKTpOMarHuTHas UHAYKIHS

67

PesepBubiil ypok. Ontuka. OCHOBBI
CIELMAJIbHON TEOpUHU
OTHOCUTEIIbHOCTH

68

Pesepnbiii ypok. KBantoBas ¢usuka.
DneMEeHTHl aCTPOHOMUU U
acTpo(U3HUKH

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68



https://m.edsoo.ru/ff0d1784

IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC 3aounHoe o0yueHue

KoaunuecTBo yacoB
Ne JJIeKTPOHHBbIE HU(POBLIE
Kountpou Hara
n/ Tema ypoka Bce IpakTHYecKue o0pa3oBaTejibHbIE
bHbBIE U3y4eHust
1L ero padoThI pecypcbl
padoThbI
dusnka — HayKa O IPHUPO/IE.
Hayunnie MGTZ bl HOEH;)HI/IFI 1 bubmorexa [JOK Cm
Y A https://m.edso00.ru/ff0c32e2 '
OKPYKAaroIIero Mupa
Ponb 1 MecTo pusuku B
OPMHUPOBAHUHU COBPEMEHHOM
I(-ll)a quoI;I KapTUHEI NI[)I/I a, B 1 bubmorexa LOK Avyn
Y P . pa, https://m.edsoo.ru/ff0c33e6 YA
MIPAKTUIECKON JCSITEILHOCTH
JIIOJIe
MexaHnU4ecKoe IBHKCHHE.
OTHOCHUTENBHOCTD
MEXaHUYECKOTO JBHKECHUS 1 bubmorexa HOK Cm
' https://m.edsoo.ru/ff0c3508 '
[Tepemenienue, CKOPOCTh,
YCKOpEHHUE
PaBHOMEpHOE npsIMONTMHENHOE 1 bubmuoreka [JOK C
M.
JIBUKCHUE https://m.edsoo.ru/ff0c3620
PaBHOYyCKOpEeHHOE 1 bubnmoreka [JOK Cnt
MPSIMOJIMHEHHOE IBUKEHUE https://m.edsoo.ru/ff0c372e '



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

CB0OOIHOE ITafieHHE.

bu6nuoreka [IOK
6 v 0 Ayn.
CKOPpEHite CRODOIHOro https://m.edsoo.ru/ff0c39cc YA
MaJeHUs
KpuBonuneiinoe 1BUxXeHHUE.
7 JBrxeHne MaTepraibHOM bubmorexa [JOK Cm
P https://m.edsoo.ru/ffOc3ada '
TOYKH 10 OKPYKHOCTH
IIpuHLIKII OTHOCUTENIBHOCTH
8 lNanunes. MuepunanbHbie bubnmnoreka HOK A
cucteMbl otcueTa. [lepBoiit https://m.edsoo.ru/ffOc3be8 YA
3akoH HproTOHa
Macca tena. Cuia. [lpunnun
9 cynepnosuiuu cuil. Bropoi bubnuorexa [HOK Cn
3akoH HproToHa s https://m.edsoo.ru/ffOc3be8 '
MaTepUuaIbHOU TOUKH
10 Tperuii 3akoH HproToHa 1151 bubnuorexa [HOK A
MaTepHalbHBIX TOUEK https://m.edsoo.ru/ff0c3be8 -
3aKO0H BCEMUPHOTO TATOTEHUSI.
11 Cuna Tsxectu. [lepBas bubmmorexa [TOK Cm
- P https://m.edso0.ru/ff0c3d00 '
KOCMMYECKasi CKOPOCTb
12 Cuna ynpyroctu. 3akoH ['yka. bubnmnoreka [JOK O
Bec tena https://m.edsoo.ru/ff0c3e18 '
Cuna tpenus. Koapuunent
13 TpeHust. Cuiia COpoTUBICHUS bubnuoreka [JOK Cut
NP IBIDKCHHUH TEJa B https://m.edsoo.ru/ffoc3f76 '
KHUJIKOCTH WK Ta3e
[TocTynarensHoe n
bu6mmoreka [IOK
14 BpalIaTeIbHOE IBUKECHHE Ayn.

abCOIOTHO TBEPOTO Tena.

https://m.edsoo.ru/ff0c41a6



https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
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MowmenT cwibl. [lnedo cuiel.
VYcnoBust paBHOBECHs TBEPIOTO
Tela

15

Nmnynbe MaTepuanbHOM TOUYKH,
CUCTEMBI MaTepUAIIbHBIX TOYEK.
Nmnynbe cuiibl. 3aKkoH
COXpaHEHUs UMITYJIbCA.
PeaktuBHOE NBHXKEHUE

bu6nuoreka [IOK
https://m.edsoo.ru/ff0c43d6

CwMm.

16

PaboTa 1 MOITHOCTH CHIIBI.
Kunernueckas sneprus
MarepuanbHOU TOUYKU. TeopeMa
00 U3MEHEHUU KUHETUYECKOI
SHEPrUuu

bubnnoreka IIOK
https://m.edsoo.ru/ff0c4502

CwMm.

17

[ToTenunanbHas SHEPTUA.
[ToTenuuanpHas HEpTUs
ynpyro aehopMupoBaHHON
npykuHbL. [ToTeHIna bHAS
SHEpTHUs Tena BOIU3U
MMOBEPXHOCTU 3eMITH

bubmorexa [JOK
https://m.edsoo.ru/ffOc461a

CwMm.

18

ITorennuanbHBIE U
HeIoTeHIUaIbHBIE CHIIBI. CBSI3b
paboThl HEMOTEHITUAIBHBIX CHIT
C UIBMEHEHHEM MEXaHUUYECKOM
SHEPTUM CUCTEMBI TeN. 3aKOH
COXpPAaHEHUSI MEXAHUYECKOU
SHEpPruu

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

Ayn.

19

JlaGopatopHnas pabora
«HccnemoBanue cBsi3u pabOThI
CHJTBI C I3MEHEHUEM

CwMm.



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

MEXaHMYECKOI Hepruu Tejia Ha
pUMepe PacTKEHUS
PE3UHOBOTO KI'YTa

20

Kontponbnas paboTa mo teme
«Kunemartuka. Jlunamuka.
3aKOHbBI COXpaHEHUs B
MEXaHUKEe»

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c4b74

Cwm.

21

OcCHOBHBbIE TIOJIOKEHUS
MOJIEKYJIAPHO-KUHETUYECKOMN
Teopuu. bpoyHoBCcKOe
nekenue. Auddysus

bubnnoreka IIOK
https://m.edsoo.ru/ffOc4dc?2

CwMm.

22

XapakTep ABUKECHUS U
B3aMMO/ICHCTBUS YaCTHI]
BelecTBa. Moienu CTpOCHUS
ra3oB, JKUAKOCTEH U TBEPIBIX
Ten

Ayn.

23

Macca monekyin. KonuuectBo
BemecTBa. [locTognuas
ABorazpo

Cm.

24

TennoBoe paBHOBECHE.
Temneparypa u e€ u3amepeHue.
[Ikana remneparyp Llenbcus

Cm.

25

WUneanpuerii raz 8 MKT.
OcHoBHoe ypaBHenne MKT

bubmmoteka [IOK
https://m.edsoo.ru/ffOc4fde

Ay

26

AOcomtoTHas TemrepaTypa Kak
Mepa CpeIHeN KUHETUYECKOM
SHEPTUU JIBUKEHUS MOJIEKYIL.
YpaBHenue Menzeneena-
Knaneiipona

but6mmoreka [IOK
https://m.edsoo.ru/ff0c511e

CwMm.



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

27

3akoH /lanpTona. ['a30BEIe
3aKOHBI

Cm.

28

JlaGopaTopHas paborta
«HccrenoBanue 3aBUCUMOCTH
MEXy TapaMeTpamMu
COCTOSIHUS pa3peKEHHOTO Ta3a

Aya.

29

H3onporeccel B neanibHOM
rase u ux rpaguueckoe
IIpe/ICTaBICHHE

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c570e

CwMm.

30

BnyTtpeHnHss sHeprus
TEPMOJUHAMUYECKON CUCTEMBbI
U CIIOCOObI €€ N3MEHEHUS.
KonnyecTBo TemioTs! 1 padora.
BuyTpenHss sHeprus
OJIHOATOMHOT'0 HJI€aIbHOTO
rasa

bubnnoreka IIOK
https://m.edsoo.ru/ff0c5952

CwMm.

31

Bunae! Terionepenaun

bubmorexa [JOK
https://m.edsoo.ru/ff0c5¢c36

Ayn.

32

VY eabpHas TEIIOEMKOCTD
BemecTBa. KommuecTBo
TETUIOTHI MPH TeTJIonepenaye.
AnmnabaTHslif poriecc

bubmmoteka [IOK
https://m.edsoo.ru/ff0c5c36

CwMm.

33

[IepBrlii 3aKOH TEPMOAUHAMUKHU
U €r0 IPUMEHEHUE K
n3omnpoleccam

bubmuorexa [JOK
https://m.edsoo.ru/ffOc5efc

CwMm.

34

Heo6paTumocTs nporeccoB B
npupoze. Bropoii 3akoH
TEPMOJUHAMUKHA

bu6nuoreka [IOK
https://m.edsoo.ru/ff0c6230

Ay



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230

[Tpunmun nevicrBus u KI1/]

bu6nuoreka [IOK

35 Cwm.
TETUIOBOM MaIIuHbI https://m.edsoo.ru/ff0c600a M
36 Huxn Kapno u ero KITJI Cm.
37 DKOJIOTUYECKHE TTPOOIECMBI Ava,
TEIUIO3HEPTETHKHI
O6o0maromuii ypok
38 «MOJ‘II:K JII;JIl Haf}[,I()l)I/IBI/IKa bubmorexa HOK Cm
YIp ' https://m.eds00.ru/ff0c6938 '
OCHOBBI TEPMOTUHAMUKI
KonTtpomnbHas paborta 1o Teme
39 «Momnekynsipaas pusuka bubmmorexa [IOK Cm
Y ' https://m.edsoo.ru/ff0c6a50 '
OCHOBBI TEPMOIMHAMUKI
[TapoobpazoBanue u
40 KoHJeHcanus. Vicnapenue u bubmmorexa [IOK A
ACHEATIIA. P https://m.edsoo.ru/ff0c63b6 YA
KHUIICHUE
AOCOTIOTHAS M OTHOCHTEIbHAS
41 BJIQKHOCTh BO3/IyXa bubmorexa LHOK Cm
. Ayxa. https://m.edsoo.ru/ff0c64d8 ’
Hacprmennslii map
TBépnoe Teno.
Kpucrannuueckue u amopgHbie
42 Tena. AHU30TPONUS CBOMCTB bubnmnorexka HOK A
Kpuctaymios. Kunkue https://m.edso0.ru/ff0c65f0 YA
kpuctanabsl. COBpeMEHHbIE
MaTepuabl
[InaBneHue n KpUCTATUTU3ALIMS.
43 VY enpHas TeniaoTa miaBJICHUS bubmmorexa [TOK Cm
A ) https://m.edsoo.ru/ff0c6708 '
CyO6nmumarus
44 VYpaBHeHHe TEIIOBOro OanaHca bubmmorexa LHOK Cwm.

https://m.edsoo.ru/ff0c6820
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DJeKTpu3anus Tell.

bu6nuoreka [IOK
45 Dne eCKU . Cwm.
ACKTpHHeCKHil saps. Jlpa https://m.edsoo.ru/ff0c6bcc M
BU/JIA DJIEKTPUUECKHX 3apsI0B
[IpoBoAHMKY, TUINEKTPUKU U
MOJYIPOBOJAHUKH. 3aKOH bubnnoreka HOK
46 Ayn.
COXpaHEHUs IIEKTPUIECKOTO https://m.edsoo.ru/ffOc6bcc
3apsna
BzaumopeiicTBue 3apsi0B.
47 3akoH KII JIOHA Toq:qgmﬁ bubmmorexa [IOK Cm
Y . https://m.edsoo.ru/ffOc6ce4 '
ANEKTPUUYECKUH 3apsijT
HanpsixénnocTth
ANEKTPUYECKOTO TTOJTSI.
48 [IpuHIUI Cynepno3uiuu brbmmorexa LTOK Cm
PHHIHIT CYIIEp I“l https://m.edsoo.ru/ffoc6df2 '
ANEKTPUYECKUX Mose. JInnun
HaANPsHKEHHOCTH
PaGora cun
49 3IEKTPOCTATHYECKOTO MOJISI. bubnmnoreka [JOK O
Ilorennuan. PasHocTh https://m.edsoo.ru/ff0c6f00 '
MTOTCHIINAJIOB
[TpOBOIHUKY U TUIIEKTPUKH B
ANEKTPOCTATUYECKOM II0JIE. bubmuoreka [JOK
50 Ayn.
Jusnexrpudeckas https://m.edsoo.ru/ff0c7018
MIPOHHUIIAEMOCTh
bu6mmoreka [IOK
51 C) & . K Cwm.
JICKTPOSMROCTE. ROHACHCATOP https://m.edsoo.ru/ff0c7126 M
DNEeKTPOEMKOCTH TIOCKOTO
bu6nuoreka [IOK
52 KOHJICHCATOpa. DHEPTHUs Cwm.

3apsHKEHHOI0 KOHAEHCAaTopa

https://m.edsoo.ru/ff0c72c0



https://m.edsoo.ru/ff0c6bcc
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53

JlaGopaTopHas pabota
"N3mepeHue aneKTpOEMKOCTH
KoHzaeHcaropa"

Aya.

54

[Tpunimn nercTBus u
IIPUMEHEHHE KOHJIEHCATOPOB,
KOIIMPOBAJIBLHOTO arniapara,
CTPYHHOIO IIPUHTEPA.
DnexTpocTaTUuecKas 3aluTa.
3a3eMIIeHHE AIEKTPONpUOOPOB

CwMm.

55

DNEeKTpUUECKUN TOK, YCIOBUS
€ro CyIIeCTBOBaHUSI.
IToctosuubIl TOK. CHuia Toka.
Hanpspkenne. ConpoTuBICHHE.
3akoH Oma 11 yyacTka uenu

Ayn.

56

[TocnenoBarensHOE,
napajuieNibHOe, CMEIIaHHOE
COCTMHEHHE IMPOBOTHUKOB.
JlabopaTopHas pabota
«/3y4ueHne cMenmaHHOro
COCMHEHUS PE3UCTOPOB

0.5

bu6nuoreka [IOK
https://m.edsoo.ru/ff0c74f0

CwMm.

S7

PaboTta 1 MOIIIHOCTH
AIEKTPUIECKOTO TOKA. 3aKOH
Jxoyina-Jlenna

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

CwMm.

58

3axoH OMa 111 TOJIHOM
(3aMKHYTOM) 2JIEKTPUYECKON
uenu. Koporkoe 3aMbIkaHue.
JlaGopatopHnas pabora
«3mepenne DJIC ucrounnka
TOKa ¥ €r0 BHYTPEHHETO

0.5

bubmuorexa [JOK
https://m.edsoo.ru/ffOc7ae0

CwMm.



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

COITPOTUBIICHUS

59

PezepBubiii ypok. KonTposibHas
pabora 1o Teme
"DnekTpoauHaMuka /
Bceepoccuiickas npoepoyHas
pabora

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c8c56

Ayn.

60

Oo6o06maromuit ypok
«DNEeKTPOTUHAMUKAY /
Bcepocculickas npoBepodHas
pabora

bubmuorexa [JOK
https://m.edsoo.ru/ff0c88be

CwMm.

61

DneKTpOHHAas IPOBOJAUMOCTD
TBEPABIX METAJLIOB.
3aBUCUMOCTb CONPOTUBIICHUS
METAJUIOB OT TEMIIEPATYPBhI.
CBepX1npoBOIUMOCTh

Cm.

62

DNEKTPUYECKUH TOK B BAaKyyMe.
CBolicTBa 3JIEKTPOHHBIX ITyYKOB

Aya.

63

ITosynpoBonHUKH, UX
cOOCTBEHHAas U ITpUMeECHasI
npoBoauMocTh. CBOMCTBA p—
n-nepexoja.
[TonynpoBoiHUKOBBIE TPUOOPHI

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

CwMm.

64

DNEeKTPUUYECKHI TOK B
pacTBopax M pacriaBax
AJIEKTPOJIUTOB.
DNEKTPOIUTHYECKAS
JUCCOLUAIUS. DIEKTPOIIN3

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c82ba

CwMm.

65

DNEeKTPUUECKUN TOK B Ta3ax.
CaMOCTOATEIBHBIA U

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc84ae

Ayn.



https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae

HECaMOCTOSTEIBHBIA pa3ps/I.
Mounuus. ITnasma

DnexTpuueckue nprudopsl U

YCTPOMCTBA U MX MPAKTUYECKOE bubnnoreka HOK
66 1 Cwm.
npumeHenue. [IpaBuna TeXHUKH https://m.edsoo.ru/ff0c86fc
0e30MmacHOCTH
KonrponsHas pabora o teme
«OIEeKTpoCTaTHKA.
67 [TocTOAHHBIN NEKTPUUECKUI 1 bubmorexa HOK A
P https://m.edsoo.ru/ffOc8a8a YA
TOK. TOKH B pa3iIM4HbIX
cpenax»
Pe3epBHblii ypok.
68 0602 aro }II/III)Z OK I10 TEMaM 1 bubmorexa LHOK A
HIHOTIH YP https://m.edsoo.ru/ffOc8f6c YA
10 knacca
OBUIEE KOJIMYECTBO YACOB 68

[10 ITIPOT'PAMME



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

11 KUIACC
3ao4Hoe 00yuyeHnmne

KosaunuyecrBo yacos DJIEeKTPOHHbBIE
Ne Hpaktuu | dara uudposbie
Tema ypoka KoHnTpobH P
n/n Bcero ecKHe H3YyUYEeHHUs oOpa3oBaTejibHbIE
ble padoThI
padoThI pecypceol

[TocTosiHHBIC MAarHUTHI U KX
B3auMoJeicTBUE. MarHuTHoe bubnunoreka LIOK

1 nosie. Bektop MarHuTHOM 1 https://m.edsoo.ru/ff0c97 CwMm.
UHAYKIUK. JIMHUM MarHUTHOMN 78
WHIYKIHH
MarauTtHoe 1ose MPOBOJHHKA C

bubnunoreka LIOK

TokoM. OnbIT Dpcrena.

2 N 1 https://m.edsoo.ru/ff0c98f | Aya.
B3aunmopeiicTBre MpOBOIHUKOB .
C TOKOM =
JlabopaTopHas pabota bubnmnorexa [JOK

3 «V3yueHne MarHuTHOTO TMOJIS 1 1 https://m.edsoo.ru/ff0c98f | Cwm.
KaTyIIKHA C TOKOM» €
JlelicTBME€ MarHUTHOTO TTOJIS Ha
MIPOBOAHUK C ToKOM. Cuiia
Awmmnepa. JlaGoparopHas pabota bubmorexa [TOK

4 ] . 1 1 https://m.edsoo.ru/ffoc9ac | Cwm.
«HccnenoBanue nencTBUs 0
MMOCTOSIHHOTO MarHUTa Ha PaMKy B
C TOKOM»
JleicTBME MarHUTHOTO TOJISI Ha but6mmorexa [IOK

5 JBUKYLIYIOCS 3apsKEHHYIO 1 https://m.edsoo.ru/ff0c9df | Cwm.

gactuity. Cuna JlopeHia.

4



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

Pa6ota cubl Jlopeniia

DneKTpOMarHuTHAsE WHIYKITHS.
[ToTok BekTOpa MarHUTHOM

6 unayknuu. 2J1C uHayKImu. Ayn.
3aKOH 3JICKTPOMarHuTHOM
naaykuun Gapanes
Jlaboparopnas pabota bubnmnoreka HOK

7 «HccnenoBanue sBICHUS https://m.edsoo.ru/ff0cal Cwm.
AJIEKTPOMArHUTHON UHIYKIIUNY 50
NupykTuBHOCTB. SIBIEHUE
camounaykiuu. 3J1C
CaMOMHAYKITUU. DHEPTH Bubmorexa IIOK

8 https://m.edsoo.ru/ff0ca6 Ayn.
MarHMTHOTO TOJISl KaTyIIKH C 00
TOKOM. DJIEKTPOMAarHuTHOE o
oJie
TexHuueckue ycTpoiucTBa U ux
MIPUMEHEHHUE: TIOCTOSTHHBIE

9 MarHMThl, 3JIEKTPOMArHUTHI, Cu.
AJIEKTPOJIBUTATENb, YCKOPUTEIN
3JI€MEHTAPHBIX YACTHII,
WHIYKIIMOHHAS TIeYb
O6o0maromuii ypok bubnmnorexa [JOK

10 «MarauTtHoe Tose. https://m.edsoo.ru/ffOcab Cwm.
DNEeKTPOMarHUTHAS WHIYKIIHSD) 82
KonTponbhas pabota no teme bu6muoreka [IOK

11 «MarnurtHoe mnoe. https://m.edsoo.ru/ffOcad Cwm.
DNeKTPOMarHuTHAS WHIYKIIHSD 58

12 CBoOOHBIC MEXaHUYECKHE but6mmoreka [IOK Ay

KoJIeOaHMsI. rapMOHI/I‘-IeCKI/IC

https://m.edsoo.ru/ffOcaf0



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

KojeOaHus. YpaBHEHUE
rapMOHHYECKHUX KoJieOaHUi.
[IpeBparenue snepruu

[ep]

13

JlaGopaTopHas paborta
«HccrenoBanue 3aBUCUMOCTH
MepPHOJIa MAJIBIX KOJICOAHHIA
rpy3a Ha HATH OT JYTMHBI HUTH U
MAacChI Tpy3a»

14

KonebaTenbHblil KOHTYD.
CB00OIHBIC AIIEKTPOMATrHUTHBIE
KOJICOaHHS B UACATTEHOM
KoJe0aTeIbHOM KOHTYpE.
AHaNorust Mexuy
MeXaHUYECKUMH U
AJIEKTPOMArHUTHBIMU
KOJICOaHHSIMU

bubnunoreka LIOK
https://m.edsoo.ru/ffOcb8
20

Ayn.

15

®opmyna Tomcona. 3akoH
COXpaHCHI/ISI 3H€pFI/II/I B
HJeaIbHOM KOJIeOaTeILHOM
KOHTYype

bu6nmorexa LIOK
https://m.edsoo.ru/ffOch9
c4

16

[Ipencrasnenue o 3aTyxarmux
KoseOaHusx. BelHyX1eHHbIE
MeXaHU4ecKue KojaeOaHusl.
Pe3onanc. BeiHyx1eHHBIE
3JIEKTPOMArHUTHBIE KOJIeOaHHs

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

86

CwMm.

17

IIepeMeHHBIN TOK.
CuHyconanbHbII IEpEMEHHBIN
TOK. MOIIIHOCTh IEPEMEHHOTO
TOKa. AMIUIUTY/IHOE U

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

34

CwMm.



https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cbd34

JIEHCTBYIOIIEE 3HAUCHUE CHJIBI
TOKA U HANPSDKECHUS

Tpancdopmarop.
[TpousBojacTBO, IEpeaaya u

18 . Ayn.
noTpeOeHne IEKTPUIECKOit
SHEpPIrun
YCTpOUCTBO U MPAKTUYECKOE
IIPUMEHEHUE IIEKTPUUECKOTO bubnuorexa [IOK

19 3BOHKA, TeHEpaTopa https://m.edsoo.ru/ff0cc3 Cwm.
[IEPEMEHHOT0 TOKA, TUHUN 24
aNeKTponepeaay
DKOJIOTrM4eCKHE PUCKU TIPU
IIPOU3BOJICTBE JIEKTPOIHEPTUH.

20 KynbTypa ucnonb3oBanus Ayn.
3JIEKTPOIHEPIUU B
[TOBCEIHEBHOM KU3HU
MexaHnuecKue BOJIHBI, YCIOBUS
pactpoctpanenus. [lepuon. bubmmnoreka HOK

21 CKOpOCTh pacpoCTpaHSHUS https://m.edsoo.ru/ff0cca5 | Cwm.
JuiiHa BOJIHEL. [lonepeynsie n 4
IIPOJIOJIbHBIE BOJIHBI
3Byk. CKOpOCTh 3BYyKa. bubmuoreka [IOK

22 I'pomkocts 3ByKa. Beicota https://m.edsoo.ru/ff0cccO0 | Cm.
toHa. TeMOp 3ByKa c
BHeKTpOMarHI/ITHLIe BOJIHEI, UX Buommoreka L[OK

23 cBolcTBa U ckopocTh. [1kana https://m.edsoo.ru/ffOccfe CwMm.
3JIEKTPOMArHUTHBIX BOJIH 0

24 [TpuHIMIIBI PAIHOCBS3U U Ay

TeaeBuaeHus. Pa3Butue



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

cpenctB cBs3u. Paanomnokarus

KonrponsHas pabora

bub6nmoreka [IOK

25 https:/m.edsoo.ru/ffocc6f | Cwm.
«Konebanus 1 BOJTHBD) 3
[Ipsmonuneinoe
bubnunoreka LIOK
pacrnpocTpaHeHUE CBETA B
26 y y https:/m.edsoo.ru/ffocd3 | Ayn.
OJTHOPOAHOM cpefie. TouedHbIi 50
HCTOYHMK cBeTa. JIyu cBeta o
OTtpaxkenue cBeTa. 3aKOHbI
bubnuoreka [{OK
oTpaxkeHus ceera. [loctpoeHne
27 y https://m.edsoo.ru/ffocd4 | Cwm.
M300paKEHUH B IIOCKOM o0
3epKajie o
[Ipenomiuenue ceera. [lonHoe
bubnuoreka [{OK
BHYTpPEHHEE OTpaKECHUE.
28 . https://m.edsoo.ru/ffocd7f | Cwm.
[IpenenpHBIN Yroi MOJIHOTO 5
BHYTPEHHET0 OTPaKeHUS B
JlaGopatopHnas pabora bubmmnoreka HOK
29 «3Mepenune nokasarens https://m.edsoo.ru/ffOcd6 CwMm.
MIPEIOMIICHHUS CTEKIIa)» 7a
JInnsel. [TocTtpoenue
. bubmmoteka IIOK
M300paKeHU B TUH3E.
30 N https://m.edsoo.ru/ffOcdd Ayn.
®opMyia TOHKOU JIMH3BI. le
YBenuueHue JIMH3bI -
JlabopaTopHas pabota
31 «HcemenoBanue cBOICTB Cm.
M300paXeHUH B TMH3aX)»
Hucnepcus cera. CoxXHBIN
32 cocraB Oernoro cBera. L[Ber. Cm.

JlaGopatopHnas pabora



https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0cdd1e

«Habmonenne nucriepcuun
CBETa»

HNutepdepennus cera.

bubnunorexa LIOK

33 Judpakuus cBeta. https://m.edsoo.ru/ffOced Cwm.
Judpakuronnas pemeTka 22
bub6nmoreka [IOK
[TonepeyHOCTh CBETOBBIX BOJH.
34 https://m.edsoo.ru/ff0cf02 | Ay.
[Tonsipu3anus cBera .
OnTrueckue npuOOpsI U
35 YCTPOMCTBA M YCIIOBUS UX Cwm.
0€301MacHOTO MPUMEHEHUS
I'paHuUIBI TPUMEHUMOCTH
. bubmuoreka [IOK
KJIACCHYECKOM MEXaHUKH.
36 3y https:/m.edsoo.ru/ffocf86 | Cwm.
[ToctynaTel cnennaibHOM )
TEOPUH OTHOCUTEITBHOCTH B
OTHOCHUTENBHOCTh bubmmoreka IIOK
37 OJIHOBPEMEHHOCTH. 3aMe1JIEHHE https://m.edsoo.ru/ffOcfad | Cwm.
BPEMEHH U COKpPAILIEHUE JITTHHBI 2
DHeprus U UMIYJIbC
EISITUBUCTCKOM YaCTHUIIBI Bubmaorexa IIOK
38 P o https://m.edsoo.ru/ffOcfc6 | Aya.
CBs13b Macchl ¢ HEpTUel u 8
UMITYJIECOM. DHEPTHS TTOKOS B
Kontponbnas pabota «Onrtuka. Bu6nmorexa [{OK
39 OCHOBBI CTICIHAITLHOUW TEOPUH https://m.edsoo.ru/ffocfeéf | Cwm.
OTHOCHUTENBEHOCTH 0
®otonbl. ®opmyiia I1nanka. bubmorexa LIOK
40 https://m.edsoo.ru/ffOocfel | Ayn
DHeprus U UMMyJIbC POTOHA 6
41 OTKpbITHE U HCCIIEI0BAaHUE bu6muoreka [JOK Cwm.



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cfe16

dhoToaddekra. OnbiThr A. T
CroneroBa

https://m.edsoo.ru/ffOcffc
4

3akoHbl GpoTorpdexra.
VYpaBHeHue DUHIITEHHA AJ1sT

bubnunoreka LIOK

42 https://m.edsoo.ru/ff0d01 Ayn.
dbororddekra. «KpacHas 5e P A
rpanuna Gorodaddexra o
I[aBJIeHI/Ie ceera. Onoprtet 11. H. Buomuorekxa I_[OK

43 Jlebenenra. Xummueckoe https://m.edsoo.ru/ff0do4 | Cwm.
JIECTBHE CBETA a6
TexHuyeckue yCcTpoucTBa u

44 MPAKTUYECKOE MPUMEHEHHUE: Car.
¢dorosnemenT, GpoToaaTUHK,
COJIHEUHas OaTapesi, CBETOIUO]]
Pemenue 3agay mo teme bubnunoreka LIOK

45 «IJIeMEHTHI KBAHTOBOU https://m.edsoo.ru/ff0d03 CwMm.
OIITUKHU 02
Mopens atoma TomcoHa.
OmnsiTel Pesepdopaa mo Bubmaorexa IIOK

46 PPOP https://m.edsoo.ru/ff0d09 Ayn.
pacCcessHUIO O-4aCTHIL. 1a
[Inanerapnas mozens aroma o

bubmmoteka IIOK
47 IToctynarel bopa https://m.edsoo.ru/ff0d0af | Cwm
a

N3nydenue u norioneHue
(hOTOHOB MpH TIEPEXOIe aTOMa C bubmorexa LIOK

48 https://m.edsoo.ru/ff0dOaf | Ayx.
OJTHOTO YPOBHS DHEPTUU Ha N
Ipyroui. Buasl criekrpos a

49 BoaHoBBIE CBOMCTBA YACTHII. but6mmoreka [IOK Ot

Bomnsl ne bponns.

https://m.edsoo.ru/ff0d0c



https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8

KopnyckynspHo-BOJIHOBOM
nyanu3M. CIIOHTaHHOE U
BBIHY)KJICHHOE U3TyYeHHe

OTKpBITHE PAUOAKTUBHOCTH.
OmnbrTel Pe3epdopaa o

bubnunoreka LIOK

50 https://m.edsoo.ru/ffodofd | Ayi.
OIIpE/IETICHUIO COCTaBa )
PallMOAKTUBHOTO U3ITyUCHHS
Caoiicta anb(a-, 6era-, raMmma-
51 n3iy4yeHus. BiousHue Car
pPanMOaKTUBHOCTHU Ha KHUBBIE
OpTaHU3MBI
OTKpbITHE IPOTOHA U
HelTpoHa. M3otonbl. Anbda- bubnuorexa [JOK
52 pacnai. DIeKTPOHHbBINA U https://m.edsoo.ru/ff0d11 Cwm.
MIO3UTPOHHBIN OeTa-pacmnaj. 62
IN'amma-usinydenue
DOHeprust CBA3M HyKJIOHOB B
anpe. SlnepHsie peakuuu. bubmmnoreka HOK
53 SAnepusrii peaktop. [Ipobiemsr, https://m.edsoo.ru/ff0d13 Cwm.
MEPCIEKTUBBI, SKOJIOTHYECKHE 56
aCIIeKTHI SAJIEPHON YHEPTETUKU
DneMeHTapHbIEe YaCTULIBI.
OTKpbITHE TO3UTPOHA. METO b
HaAOJIOACHUS ¥ PETUCTPALIH
3JIEMEHTAPHBIX Il)IaCTI/II_[I.) bubnmorexa LOK
o4 https://m.edsoo.ru/ff0d0e | Ayx.

Kpyraslii cton
«DyHaaMeHTaIbHbIE
B3anMoaercTBUd. EnTMHCTBO
(bU3UIECKOI KapTUHBI MUPa»

38



https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38
https://m.edsoo.ru/ff0d0e38

55

DTarbl pa3BUTHSI ACTPOHOMHUH.
[IpuxknagHoe u
MHPOBO33PEHUECKOE 3HAUCHHE
actpoHoMuu. Bun 3BE31HOTO
HeOa. Co3Be3us, sIpKue
3BE3/1bl, INIAHETHI, UX BUIMMOC
nBrokenne. ComHeyHas cucreMa

Cwm.

56

Comnnaue. ConHeunast
aKTUBHOCTbh. VICTOUHUK SHEpPTUH
CoiHIa u 3BE3]

Ayn.

57

3BE3bI, UX OCHOBHBIE
XapaKTEPUCTUKHU. 3BE3IbI
[JIABHOM MOCJIEA0BATEIbHOCTH.
BuyTpenHnee crpoeHue 3BE31.
CoBpeMeHHbIE IPEICTABICHUS O
MIPOUCXOKACHUH U IBOJIOIINH
CosHIa u 3BE3

CwMm.

58

Mneunsiii [1yTe — Hama
lNamaxTtuka. [lonoxenne n
nBrokenne CotHia B
lNanakrtuke. I'anaktuku. Y€pHbie
JBIPBI B IPAX TalaKkTHK

59

Bcenennas. Paszoeranue
ranaktuk. Teopus boisbioro
B3pbIBa. PennkroBoe
n3nydeHue. MeraranakTuka

CwMm.

60

Heperennsie npooiaembl
aCTPOHOMHUU

Ayn.

61

KonrtponbHas pabora

CwMm.




«DNEMEHTHI aCTPOHOMUH U
acTpou3uKm»

62

O6o0matromuii ypok. Posib
(bU3UKH U ACTPOHOMHUH B
9KOHOMMYECKOH,
TEXHOJIOTHYSCKOM, COIHMAIbHOM
Y DTHYECKOH cepax
NeATEeIIbHOCTH YeJIOBEKa

Ayn.

63

O6o06maromuit ypok. Pois
MeCTO (PM3UKHU U ACTPOHOMHH B
COBPEMEHHOM HAYYHOU KapTHUHE
Mupa

64

Oo6o06maromuit ypok. Poib
¢bu3MUECKOl TeopHH B
(bopMHpOBaHNY NIPEICTABICHUH
0 (hM3MYECKOM KapTUHE MUPA

CwMm.

65

O6o06maromuit ypok. Mecto
(bu3MUECKO KapTHHBI MHpa B
o01eM psiy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJICTaBICHUN O IPUPOJIE

66

PesepBHeIil ypok. MaruutHoe
rosie. DJIeKTPOMarHuTHas
MHIYKIUSA

Ayn.

67

PesepsHblii ypok. OnTHka.
OcHOBBI CIENMATIBHON TeOpUn
OTHOCHUTEIILHOCTH

Cm.

68

Pesepnblii ypok. KBanroBas
¢uznka. JneMeHThI

but6mmoreka [IOK
https://m.edsoo.ru/ff0d17

CwMm.



https://m.edsoo.ru/ff0d1784

ACTPOHOMUU U acTPOPHU3UKU

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68



https://m.edsoo.ru/ff0d1784

ITOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC

NuauBuayajibHoe qjoMamiHee 00yueHue.

KoaudecTBO 4acoB

Ne DJIeKTPOHHBbIE HU(POBHIE
KounTtpoa HMara
n/ Tema ypoka Be IpakTHyecKkue oOpa3oBaTe/ibHbIE
bHBIE U3ydeHus
n ero padoThI pecypcel
padoThI
®dusuka — HayKa 0 IIPUPOJC.
1 Hayungsie MeT(})I bl HOEH;H;;I 1 bubmorexa [JOK Cm
Y A https://m.edso0.ru/ff0c32e2 '
OKpYKAaroIIero Mupa
Poab u mecTo pusuku B
OPMHUPOBAHHH COBPEMEHHOM
2 i)a quor;I KapTUHBI I\fﬂ a, B 1 bubmmorexa LOK A
Y pu b, https://m.edsoo.ru/ff0c33e6 A
MIPAKTUIECCKON JCSITEILHOCTH
monen
Mexanudueckoe IBIKEHHUE.
OTHOCUTENBHOCTh
3 MEXAHUYECKOTO IBUKCHUS 1 bubmorexa LOK CMm
' https://m.eds00.ru/ff0c3508 '
[Tepemenienue, CKOPOCTh,
YCKOpEHUe
4 PaBHOMEpHOE IIPAMOJIMHEWHOE 1 bubnmnorexka HOK C
IIBUKEHUE https://m.edsoo.ru/ff0c3620 '
5 PaBHOyCKOpEeHHOE 1 bu6muoreka [JOK C
MPSAMOJIMHENHOE JBUKECHUE https://m.edsoo.ru/ff0c372e '
CB00OOIHOE MMaJICHHE.
bu6nuoreka [IOK
6 YckopeHue cBOOOTHOTO 1 Ayn.

naacHus

https://m.edsoo.ru/ff0c39cc



https://m.edsoo.ru/ff0c32e2
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KpuBonuneiinoe 1BUXeHHUE.

7 JBrxeHne MaTepraibHOM bubmorexa HOK Cm
P https://m.edsoo.ru/ffOc3ada '
TOYKH 10 OKPYKHOCTH
[TpyHIMIT OTHOCUTEIBHOCTH
8 lNanunes. MuepunanbHbie bubnnoreka HOK A
cucreMsl oTcuerta. [lepBoit https://m.edsoo.ru/ff0c3be8 A
3akoH HproTOHa
Macca tena. Cuia. [lpunnun
9 cynepnosuiuu cuil. Bropoi bubnuotexa [HOK Cu
3akoH HprotoHa s https://m.edsoo.ru/ffOc3be8 '
MaTepHaIbHON TOUKH
10 Tpernii 3akoH HproToHa 1151 bubnnorexka HOK A
MaTepHaibHBIX TOYEK https://m.edsoo.ru/ffOc3be8 YA
3aKOH BCEMUPHOT'O TATOTEHHUS.
11 Cuna Tsxectu. [lepBas brbmmorexa LTOK Cm
PP https://m.edso0.ru/ff0c3d00 '
KOCMHUYecKasi CKOPOCTh
12 Cuna ynpyroctu. 3akoH ['yka. bubmuorexa [JOK O
Bec Tena https://m.edsoo.ru/ff0c3e18 '
Cuna tpenus. Koapduunent
TpeHus. Cuiia COIpOTUBIICHUS bubnuoreka [JOK
13 Cwm.
MpY JBUKEHUU TEJa B https://m.edsoo.ru/ffOc3f76
KHUJIKOCTH WIIH Ta3e
[TocTynarensHoe n
BpaIareabHOe IBHKCHHE
14 a0COJIIOTHO TBEPOTO TETa. bubnuotexa [JOK Ay

MowmenT cuisl. [1nedo cusl.
YcnoBus paBHOBeCUs TBEPAOTO
Tena

https://m.edsoo.ru/ff0c41a6



https://m.edsoo.ru/ff0c3ada
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15

Nmnynbe MaTepuanbHOM TOUYKH,
CUCTEMBI MaTepUAIIbHBIX TOYEK.
Nmnynbe cumbl. 3akoH
COXpaHEHUsl UMITYJIbCA.
PeaktuBHOE NBHXKEHUE

bu6nuoreka [IOK
https://m.edsoo.ru/ff0c43d6

Cwm.

16

PaboTa 1 MOITHOCTH CHIIBI.
Kunernueckas sneprus
MarepualbHOU TOYKU. TeopeMa
00 M3MEHEHUN KHHETUIECKOH
SHEPrUuu

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c4502

CwMm.

17

[TorenmanpHas 3HEPTHSL.
[ToTeHunanpHas sHEpPrust
ynpyro aepopMupoBaHHON
npyxusbl. [loTeHmansHas
SHEprus Tena BOIU3H
MMOBEPXHOCTU 3eMITH

bubnnoreka IIOK
https://m.edsoo.ru/ffOc461a

CwMm.

18

ITorennuanbHBIE U
HeIoTeHIMaIbHBIE CHIIBI. CBSI3b
paboThl HEMOTEHITUATBHBIX CHIT
C U3MEHEHNEM MEeXaHUIEeCKOH
SHEPTUM CUCTEMBI TeN. 3aKOH
COXpPAaHEHUSI MEXAHUYECKOU
JHEpPruu

bu6mmoreka IIOK
https://m.edsoo.ru/ff0c478c

Ayn.

19

JlaGopatopHnas pabora
«HccnenoBanue cB3u pabOThHI
CHJIBI C U3MEHEHUEM
MEXaHUYECKOW YHEPTHH Tella Ha
IpUMeEpPEe PACTSHKEHUS
PE3MHOBOTO KTyTa»

CwMm.



https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
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20

KontponbHas paboTa nmo teme
«Kunemartuka. Jlunamuka.
3aKOHBI COXpPAaHCHHS B
MEXaHUKE»

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c4b74

Cwm.

21

OCHOBHBIE TIOJIOKEHUS
MOJIEKYJIAPHO-KUHETUYECKON
Teopuu. bpoyHoBCcKOE
nskenue. Auddysus

bu6nmoreka [IOK
https://m.edsoo.ru/ffOc4dc2

CwMm.

22

XapakTtep JBUKEHUA U
B3aUMOJCUCTBHS YACTHI]
BelecTsa. Mozenu cTpoeHus
ra3oB, JKUIKOCTEH U TBEPIBIX
TEN

Ayn.

23

Macca monekyin. KonnyectBo
BemectBa. [locTosinaast
ABoraapo

Cm.

24

TeruoBoe paBHOBECHE.
Temneparypa u e€ usmMepeHue.
[Ikana remneparyp Llenbcus

Cm.

25

WUneanpuerii raz 8 MKT.
OcHoBHoe ypaBHeHne MKT

bubnuoreka [IOK
https://m.edsoo.ru/ffOc4fde

Ayn.

26

AOcomtoTHas TemnepaTypa Kak
Mepa CpeIHEN KUHETUYECKOM
SHEPTUH JBIKEHHS MOJIEKYJI.
YpaBHenue Menpeneena-
Knaneiipona

but6mmoreka [IOK
https://m.edsoo.ru/ff0c511e

CwMm.

27

3axoH JlampTona. ['a30BEIe
3aKOHBI

Cm.



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

JlaGopaTopHas pabota
«HccrenoBanue 3aBUCUMOCTH

28 Aya.
MEXy ImapaMmeTpamMu
COCTOSIHHS Pa3pEKEHHOTO Ta3ay
N3omporieccel B naeaarbHOM
29 rase u ux rpaguueckoe bubmmorexa HOK Cwm.
https://m.edsoo.ru/ff0c570e
MpeACTaBICHUE
BnyTtpeHnHss sHeprus
TEPMOJTUHAMHUYECKON CUCTEMBI
U CIIOCOOBI €€ M3MEHEHHS. BuGmiorexa LOK
30 KommgecTBo TerioTel u pabdoTa. httos://m.edsoo.ru/ff0c5952 Cwm.
BuyTpennss sueprus
OJHOATOMHOTO HJICaJIbHOT'O
rasa
bubmuorexa [JOK
81 Brag! Tenonepenary https://m.edsoo.ru/ff0c5¢c36 Aya.
VY eabpHas TEIIOEMKOCTD
39 BemiecTsa. KomnuectBo bubmmoteka [IOK Cht.
TEILIOTHI [P TEIUIONEpEaaye. https://m.edsoo.ru/ff0c5c36
AnmnabaTHsIif poriecc
IlepBrIit 3aKOH TEpMOAUHAMHUKHI
33 u eio HpHMeHeHI/IE K " bubamorexa LOK Cwm.
https://m.edsoo.ru/ff0c5efc
M30IpoIeccam
HeobOpaTtumocTh MpoIieccoB B
34 npnpgﬂe. Bropoii Ij3)21I<0H bubmmorera LOK Ayn.
https://m.edsoo.ru/ff0c6230
TEPMOTUHAMUKH
35 [Mpunnun nevicteus u KT bu6nuoreka [IOK Cht.

TEILUIOBOW MAIIIMHBI

https://m.edsoo.ru/ff0c600a



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
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36 Huxn Kapno u ero KITJI Cm.
37 DKOJIOTUYECKHE TTPOOIEMBI Ava,
TEIUIO3HEPTEeTHKHU
O6o0maromuii ypok
38 «MOJ‘II:K JII;JIl Haf}[,I()l)I/IBI/IKa bubmmorexa [IOK Cm
YIP ' https://m.eds00.ru/ff0c6938 '
OCHOBBI TEPMOTUHAMUKHI
KonrtpomnbHas pabora 1o Teme
39 «MonekynsipHas pusuka bubmmorexa [IOK Cm
YP ' https://m.edso0.ru/ff0c6a50 '
OCHOBBI TEPMOIMHAMUKI
[Tapoobpa3oBanue u
40 KoHJeHcanus. Vicnapenue u bubmorexa HOK A
AICHCANIL P https://m.edsoo.ru/ffoc63b6 e
KHUIICHUE
AOCOTIOTHAS M OTHOCHTEIbHAS
41 BJIQKHOCTh BO3/yXa bubmorexa HOK Cm
. Ayxd. https://m.edsoo.ru/ff0c64d8 ’
Haceiennsiit nap
TBépnoe Teno.
Kpucrannuueckue u amopgHbie
42 Tena. AHU30TPONUS CBOMCTB bubnmnorexka HOK A
Kpuctamios. XKunkue https://m.edso0.ru/ff0c65f0 YA
kpuctanabsl. COBpeMEHHbIE
MaTepuabl
[1naBneHue U KpUCTATUIA3AIIMSL.
43 VY enpHas TenuoTa miaBJICHUS bubmmorexa [JOK Cm
a ’ https://m.edsoo.ru/ff0c6708 '
CyO6nmumarus
bu6mmoreka [IOK
44 b 0 Cwm.
PABHEHHE TEIOBOTO batatca https://m.edso00.ru/ff0c6820 v
45 OnexTpu3anus Tell. bubnmnorexka HOK Ot

OnexTpuueckuii 3apsa. [Isa

https://m.edsoo.ru/ffOc6bcc



https://m.edsoo.ru/ff0c6938
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BH/IA SJICKTPUYCCKHUX 3apsaa10B

[IpoBOAHMKY, TUINEKTPUKU U
MOJIyIIPOBOIHUKH. 3aKOH

bu6nuoreka [IOK

40 COXpPAHEHUS JIEKTPUUECKOTO https://m.edsoo.ru/ff0c6bcc Aya.
3apsaa
BzaumopeiicTBue 3aps1oB.
47 3axoH Kynona. Touyeunslii bubamorexa LHOK Cwm.
. https://m.edsoo.ru/ffOc6ce4
AIEKTPUYECKUH 3apsij
HanpsixénnocTth
ANEKTPUYECKOTO TOJISL.
48 [IpuHnun cynepno3unuu brbmmorexa LTOK Cwm.
N https://m.edsoo.ru/ffOc6df2
BJIEKTPUYECKUX MoJel. JInnun
HaANPsHKEHHOCTH
PaGora cun
49 3JIEKTPOCTATUYECKOTO MOJISA. bubnuorexa [HOK O
[Torenmman. Pasnocts https://m.edsoo.ru/ff0c6f00
MOTEHI[MAJIOB
[IpoBOIHMKY U AUDIIEKTPUKH B
50 NEKTPOCTATUYECKOM II0JIE. bubmuoreka [JOK Ay
JuanekTpudeckas https://m.edsoo.ru/ff0c7018
MIPOHUIIAEMOCTh
N bubmuotexa [JOK
51 OnektpoémkocTh. Konnencarop https://m.edsoo.ru/ff0c7126 Cwm.
ONEKTPOEMKOCTH IJIOCKOTO
52 KOHJIEHCAaTopa. DHEeprus bubmmorera LOK Cwm.
https://m.edsoo.ru/ff0c72c0
3apsHKEHHOI0 KOHAEHCAaTopa
53 JlaGopatopHnas pabora Ava,

"N3mepenue J1eKTPOEMKOCTH



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

KoHzaeHcaropa"

54

[Tpuniun nercTBus u
MIPUMEHEHHUE KOHJICHCATOPOB,
KOIMMPOBAJILHOTO ammapara,
CTPYHHOTO NIPUHTEPA.
DNeKTpOCTaTHYECKAas 3aIUTa.
3a3eMiIeHHE AIIEKTPONPUOOPOB

Cwm.

55

DNEeKTpUUECKUN TOK, YCIOBUS
€ro CyIIeCTBOBaHUSI.
ITocrostukbIi Tok. Cuia Toka.
Hanpsokenne. ConpoTuBieHue.
3akoH Oma 11 y4yacTka uenu

Ayn.

56

[TocnenoBarensHoe,
napauielbHOe, CMEIIaHHOE
COEIMHEHUE MTPOBOHUKOB.
JlaGopatopHnas pabora
«/3y4ueHne cMenaHHoro
COCMHEHUS PE3UCTOPOB)

0.5

bubmuorexa [JOK
https://m.edsoo.ru/ff0c74f0

CwMm.

S7

Pabota u MomHOCTH
AIEKTPUIECKOTO TOKA. 3aKOH
Hxoynsa-Jlenna

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

CwMm.

58

3axon Oma 11 OJIHOM
(3aMKHYTOM) DJIEKTPUUECKOM
nenu. Koporkoe 3amMbIkaHue.
JlaGopatopHnas pabora
«M3mepenne 3/1C ncrounuka
TOKa U €ro BHYTPEHHET0
COTIPOTHBIICHUS

0.5

but6mmoreka [IOK
https://m.edsoo.ru/ffOc7ae0

CwMm.

59

PesepBHblit ypok. KonTponbHas

bu6nuoreka [IOK

Ayn.



https://m.edsoo.ru/ff0c74f0
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pabora 1o Teme
"DnekTpoauHaMuka /
Bceepoccuiickas npoBepoyHas
paborta

https://m.edsoo.ru/ff0c8c56

60

O6o0maromuii ypok
«DNEKTPOAUHAMHKAY /
Bcepocculickas npoBepodHas
paborta

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c88be

CwMm.

61

DneKTpOHHAas IPOBOJAUMOCTD
TBEPABIX METAJLIOB.
3aBUCUMOCTb COIIPOTUBIICHUS
METAJUIOB OT TEMIIEPATYPBhl.
CBepXnpoBOIUMOCTh

Cm.

62

DNEKTPUUYECKUH TOK B BaKyyMe.
CBoiiCcTBa 3JIEKTPOHHBIX [TYYKOB

Aya.

63

IToynpoBoIHUKH, UX
cOOCTBEHHAas U TpUMeECHasI
npooaumMocTs. CBoMCTBa P—
n-mepexona.
[TonynpoBoiHUKOBBIE TPUOOPHI

bu6nuoreka [IOK
https://m.edsoo.ru/ff0c84ae

CwMm.

64

DNEeKTPUUIECKHI TOK B
pacTBopax M pacriaBax
AJIEKTPOJIUTOB.
DNEKTPOIUTHYECKAS
JUCCOLUAIUS. DIEKTPOIIN3

bu6mmoreka IIOK
https://m.edsoo.ru/ff0c82ba

CwMm.

65

DNEeKTPUUECKU TOK B Ta3ax.
CaMOoCTOSTENILHBIN U
HECaMOCTOSITENILHBIN pa3psi.
Monnus. I1mazma

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc84ae

Ayn.
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DnexTpuueckue npudopsl 1
YCTPOICTBA U UX MPAKTUYECKOE

bu6nmoreka [IOK

66 1 CwM.
npumeHenue. [IpaBuna TeXHUKH https://m.edsoo.ru/ff0c86fc M
0€30I1aCHOCTH
KontponbHas paboTa mo teme
«OIEeKTpOCTaTHKA.

67 TToCcTOSHHBIN DIEKTPUIECKUI 1 Bubmaorexa ITOK A

p https://m.edsoo.ru/ff0c8a8a YA
TOK. TOKHM B pa3iIM4yHbIX
cpenax»
Pe3epBHblii ypok.
68 O0001arIKUHA YPOK 110 TEMaM 1 bubmiorexa LIOK Avn
yp https://m.edsoo.ru/ffOc8f6c YA
10 xmacca
OBILIEE KOJIMYECTBO YACOB 68

[10 ITIPOT'PAMME



https://m.edsoo.ru/ff0c86fc
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11 KJIACC

NuauBuayaabHoe qjoMamiHee 00y4eHue.

KosaunuyecrBo yacos DJIEeKTPOHHbBIE
Ne Ipakruy | [Jara uudposbie
Tema ypoka KoHnTpobH
n/n Bcero ecKHe H3YyUYEeHHUs oOpa3oBaTejibHbIE
ble padoThI
padoThI pecypceol

[TocTosiHHBIC MAarHUTHI U KX
B3auMoJeicTBUE. MarHuTHoe bubnunoreka LIOK

1 nosie. Bektop MarHuTHOM 1 https://m.edsoo.ru/ff0c97 CwMm.
UHAYKIUK. JIMHUM MarHUTHOMN 78
WHIYKIHH
MarsuTHO€ 1oJjie IPOBOJHUKA C
TokoM. OnbIT Dpcrena Bubmuorexa IOK

2 L i 1 https://m.edsoo.ru/ffoc98f | Ayax.
B3aunmopeiicTBre MpOBOIHUKOB .
C TOKOM B
JlabopaTopHas pabota bubnmnorexa [JOK

3 «V3yueHne MarHuTHOTO TMOJIS 1 1 https://m.edsoo.ru/ff0c98f | Cwm.
KaTyIIKHA C TOKOM» €
JlelicTBME€ MarHUTHOTO TTOJIS Ha
MIPOBOAHUK C ToKOM. Cuiia
Awmmepa. JlaboparopHas pabota bubnmorexa HOK

4 pa. P 13 P 1 1 https://m.edsoo.ru/ffoc9ac | Cwm.
«HccnenoBanue nencTBUs 0
MMOCTOSIHHOTO MarHUTa Ha PaMKy B
C TOKOM»
JleicTBME MarHUTHOTO TOJISI Ha but6mmorexa [IOK

5 JBUKYLIYIOCS 3apsKEHHYIO 1 https://m.edsoo.ru/ff0c9df | Cwm.

gactuity. Cuna JlopeHia.

4



https://m.edsoo.ru/ff0c9778
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Pa6ota cubl Jlopeniia

DneKTpOMarHuTHAsE WHIYKITHS.
[ToTok BekTOpa MarHUTHOM

6 unayknuu. 2J1C uHayKImu. Ayn.
3aKOH 3JICKTPOMarHuTHOM
naaykuun Gapanes
Jlaboparopnas pabota bubnmnoreka HOK

7 «HccnenoBanue sBICHUS https://m.edsoo.ru/ff0cal Cwm.
AJIEKTPOMArHUTHON UHIYKIIUNY 50
NupykTuBHOCTB. SIBIEHUE
camounaykiuu. 3J1C
CaMOMHAYKITUU. DHEPTH Bubmorexa IIOK

8 https://m.edsoo.ru/ff0ca6 Ayn.
MarHMTHOTO TOJISl KaTyIIKH C 00
TOKOM. DJIEKTPOMAarHuTHOE o
oJie
TexHuueckue ycTpoiucTBa U ux
MIPUMEHEHHUE: TIOCTOSTHHBIE

9 MarHMThl, 3JIEKTPOMArHUTHI, Cu.
AJIEKTPOJIBUTATENb, YCKOPUTEIN
3JI€MEHTAPHBIX YACTHII,
WHIYKIIMOHHAS TIeYb
O6o0maromuii ypok bubnmnorexa [JOK

10 «MarauTtHoe Tose. https://m.edsoo.ru/ffOcab Cwm.
DNEeKTPOMarHUTHAS WHIYKIIHSD) 82
KonTponbhas pabota no teme bu6muoreka [IOK

11 «MarnurtHoe mnoe. https://m.edsoo.ru/ffOcad Cwm.
DNeKTPOMarHuTHAS WHIYKIIHSD 58

12 CBoOOHBIC MEXaHUYECKHE but6mmoreka [IOK Ay

KoJIeOaHMsI. rapMOHI/I‘-IeCKI/IC

https://m.edsoo.ru/ffOcaf0
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KojeOaHus. YpaBHEHUE
rapMOHHYECKHUX KoJieOaHUi.
[IpeBparenue snepruu

[ep]

13

JlaGopaTopHas paborta
«HccrenoBanue 3aBUCUMOCTH
MepPHOJIa MAJIBIX KOJICOAHHIA
rpy3a Ha HATH OT JYTMHBI HUTH U
MAacChI Tpy3a»

14

KonebaTenbHblil KOHTYD.
CB00OIHBIC AIIEKTPOMATrHUTHBIE
KOJICOaHHS B UACATTEHOM
KoJe0aTeIbHOM KOHTYpE.
AHaNorust Mexuy
MeXaHUYECKUMH U
AJIEKTPOMArHUTHBIMU
KOJICOaHHSIMU

bubnunoreka LIOK
https://m.edsoo.ru/ffOcb8
20

Ayn.

15

®opmyna Tomcona. 3akoH
COXpaHCHI/ISI 3H€pFI/II/I B
HJeaIbHOM KOJIeOaTeILHOM
KOHTYype

bu6nmorexa LIOK
https://m.edsoo.ru/ffOch9
c4

16

[Ipencrasnenue o 3aTyxarmux
KoseOaHusx. BelHyX1eHHbIE
MeXaHU4ecKue KojaeOaHusl.
Pe3onanc. BeiHyx1eHHBIE
3JIEKTPOMArHUTHBIE KOJIeOaHHs

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

86

CwMm.

17

IIepeMeHHBIN TOK.
CuHyconanbHbII IEpEMEHHBIN
TOK. MOIIIHOCTh IEPEMEHHOTO
TOKa. AMIUIUTY/IHOE U

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

34

CwMm.
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JIEHCTBYIOIIEE 3HAUCHUE CHJIBI
TOKA U HANPSDKECHUS

Tpancdopmarop.
[TpousBojacTBO, IEpeaaya u

18 . Ayn.
noTpeOeHne IEKTPUIECKOit
SHEpPIrun
YCTpOUCTBO U MPAKTUYECKOE
IIPUMEHEHUE IIEKTPUUECKOTO bubnuorexa [IOK

19 3BOHKA, TeHEpaTopa https://m.edsoo.ru/ff0cc3 Cwm.
[IEPEMEHHOT0 TOKA, TUHUN 24
aNeKTponepeaay
DKOJIOTrM4eCKHE PUCKU TIPU
IIPOU3BOJICTBE JIEKTPOIHEPTUH.

20 KynbTypa ucnonb3oBanus Ayn.
3JIEKTPOIHEPIUU B
[TOBCEIHEBHOM KU3HU
MexaHnuecKue BOJIHBI, YCIOBUS
pactpoctpanenus. [lepuon. bubmmnoreka HOK

21 CKOpOCTh pacpoCTpaHSHUS https://m.edsoo.ru/ff0cca5 | Cwm.
JuiiHa BOJIHEL. [lonepeynsie n 4
IIPOJIOJIbHBIE BOJIHBI
3Byk. CKOpOCTh 3BYyKa. bubmuoreka [IOK

22 I'pomkocts 3ByKa. Beicota https://m.edsoo.ru/ff0cccO0 | Cm.
toHa. TeMOp 3ByKa c
BHeKTpOMarHI/ITHLIe BOJIHEI, UX Buommoreka L[OK

23 cBolcTBa U ckopocTh. [1kana https://m.edsoo.ru/ffOccfe CwMm.
3JIEKTPOMArHUTHBIX BOJIH 0

24 [TpuHIMIIBI PAIHOCBS3U U Ay

TeaeBuaeHus. Pa3Butue
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cpenctB cBs3u. Paanomnokarus

KonrponsHas pabora

bub6nmoreka [IOK

25 https:/m.edsoo.ru/ffocc6f | Cwm.
«Konebanus 1 BOJTHBD) 3
[Ipsmonuneinoe
bubnunoreka LIOK
pacrnpocTpaHeHUE CBETA B
26 y y https:/m.edsoo.ru/ffocd3 | Ayn.
OJTHOPOAHOM cpefie. TouedHbIi 50
HCTOYHMK cBeTa. JIyu cBeta o
OTtpaxkenue cBeTa. 3aKOHbI
bubnuoreka [{OK
oTpaxkeHus ceera. [loctpoeHne
27 y https://m.edsoo.ru/ffocd4 | Cwm.
M300paKEHUH B IIOCKOM o0
3epKajie o
[Ipenomiuenue ceera. [lonHoe
bubnuoreka [{OK
BHYTpPEHHEE OTpaKECHUE.
28 . https://m.edsoo.ru/ffocd7f | Cwm.
[IpenenpHBIN Yroi MOJIHOTO 5
BHYTPEHHET0 OTPaKeHUS B
JlaGopatopHnas pabora bubmmnoreka HOK
29 «3Mepenune nokasarens https://m.edsoo.ru/ffOcd6 CwMm.
MIPEIOMIICHHUS CTEKIIa)» 7a
JInnsel. [TocTtpoenue
. bubmmoteka IIOK
M300paKeHU B TUH3E.
30 N https://m.edsoo.ru/ffOcdd Ayn.
®opMyia TOHKOU JIMH3BI. le
YBenuueHue JIMH3bI -
JlabopaTopHas pabota
31 «HcemenoBanue cBOICTB Cm.
M300paXeHUH B TMH3aX)»
Hucnepcus cera. CoxXHBIN
32 cocraB Oernoro cBera. L[Ber. Cm.

JlaGopatopHnas pabora
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«Habmonenne nucriepcuun
CBETa»

HNutepdepennus cera.

bubnunorexa LIOK

33 Judpakuus cBeta. https://m.edsoo.ru/ffOced Cwm.
Judpakuronnas pemeTka 22
bub6nmoreka [IOK
[TonepeyHOCTh CBETOBBIX BOJH.
34 https://m.edsoo.ru/ff0cf02 | Ay.
[Tonsipu3anus cBera .
OnTrueckue npuOOpsI U
35 YCTPOMCTBA M YCIIOBUS UX Cwm.
0€301MacHOTO MPUMEHEHUS
I'paHuUIBI TPUMEHUMOCTH
. bubmuoreka [IOK
KJIACCHYECKOM MEXaHUKH.
36 3y https:/m.edsoo.ru/ffocf86 | Cwm.
[ToctynaTel cnennaibHOM )
TEOPUH OTHOCUTEITBHOCTH B
OTHOCHUTENBHOCTh bubmmoreka IIOK
37 OJIHOBPEMEHHOCTH. 3aMe1JIEHHE https://m.edsoo.ru/ffOcfad | Cwm.
BPEMEHH U COKpPAILIEHUE JITTHHBI 2
DHeprus U UMIYJIbC
EISITUBUCTCKOM YaCTHUIIBI Bubmaorexa IIOK
38 P o https://m.edsoo.ru/ffOcfc6 | Aya.
CBs13b Macchl ¢ HEpTUel u 8
UMITYJIECOM. DHEPTHS TTOKOS B
Kontponbnas pabota «Onrtuka. Bu6nmorexa [{OK
39 OCHOBBI CTICIHAITLHOUW TEOPUH https://m.edsoo.ru/ffocfeéf | Cwm.
OTHOCHUTENBEHOCTH 0
®otonbl. ®opmyiia I1nanka. bubmorexa LIOK
40 https://m.edsoo.ru/ffOocfel | Ayn
DHeprus U UMMyJIbC POTOHA 6
41 OTKpbITHE U HCCIIEI0BAaHUE bu6muoreka [JOK Cwm.
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dhoToaddekra. OnbiThr A. T
CroneroBa

https://m.edsoo.ru/ffOcffc
4

3akoHbl GpoTorpdexra.
VYpaBHeHue DUHIITEHHA AJ1sT

bubnunoreka LIOK

42 https://m.edsoo.ru/ff0d01 Ayn.
dbororddekra. «KpacHas 5e P A
rpanuna Gorodaddexra o
I[aBJIeHI/Ie ceera. Onoprtet 11. H. Buomuorekxa I_[OK

43 Jlebenenra. Xummueckoe https://m.edsoo.ru/ff0do4 | Cwm.
JIECTBHE CBETA a6
TexHuyeckue yCcTpoucTBa u

44 MPAKTUYECKOE MPUMEHEHHUE: Car.
¢dorosnemenT, GpoToaaTUHK,
COJIHEUHas OaTapesi, CBETOIUO]]
Pemenue 3agay mo teme bubnunoreka LIOK

45 «IJIeMEHTHI KBAHTOBOU https://m.edsoo.ru/ff0d03 CwMm.
OIITUKHU 02
Mopens atoma TomcoHa.
OmnsiTel Pesepdopaa mo Bubmaorexa IIOK

46 PPOP https://m.edsoo.ru/ff0d09 Ayn.
pacCcessHUIO O-4aCTHIL. 1a
[Inanerapnas mozens aroma o

bubmmoteka IIOK
47 IToctynarel bopa https://m.edsoo.ru/ff0d0af | Cwm
a

N3nydenue u norioneHue
(hOTOHOB MpH TIEPEXOIe aTOMa C bubmorexa LIOK

48 https://m.edsoo.ru/ff0dOaf | Ayx.
OJTHOTO YPOBHS DHEPTUU Ha N
Ipyroui. Buasl criekrpos a

49 BoaHoBBIE CBOMCTBA YACTHII. but6mmoreka [IOK Ot

Bomnsl ne bponns.

https://m.edsoo.ru/ff0d0c
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KopnyckynspHo-BOJIHOBOM
nyanu3M. CIIOHTaHHOE U
BBIHY)KJICHHOE U3TyYeHHe

OTKpBITHE PAUOAKTUBHOCTH.
OmnbrTel Pe3epdopaa o

bubnunoreka LIOK

50 https://m.edsoo.ru/ffodofd | Ayi.
OIIpE/IETICHUIO COCTaBa )
PallMOAKTUBHOTO U3ITyUCHHS
Caoiicta anb(a-, 6era-, raMmma-
51 n3iy4yeHus. BiousHue Car
pPanMOaKTUBHOCTHU Ha KHUBBIE
OpTaHU3MBI
OTKpbITHE IPOTOHA U
HelTpoHa. M3otonbl. Anbda- bubnuorexa [JOK
52 pacnai. DIeKTPOHHbBINA U https://m.edsoo.ru/ff0d11 Cwm.
MIO3UTPOHHBIN OeTa-pacmnaj. 62
IN'amma-usinydenue
DOHeprust CBA3M HyKJIOHOB B
anpe. SlnepHsie peakuuu. bubmmnoreka HOK
53 SAnepusrii peaktop. [Ipobiemsr, https://m.edsoo.ru/ff0d13 Cwm.
MEPCIEKTUBBI, SKOJIOTHYECKHE 56
aCIIeKTHI SAJIEPHON YHEPTETUKU
DneMeHTapHbIEe YaCTULIBI.
OTKpbITHE TO3UTPOHA. METO b
HaAOJIOACHUS ¥ PETUCTPALIH
3JIEMEHTAPHBIX Il)IaCTI/II_[I.) bubnmorexa LOK
o4 https://m.edsoo.ru/ff0d0e | Ayx.

Kpyraslii cton
«DyHaaMeHTaIbHbIE
B3anMoaercTBUd. EnTMHCTBO
(bU3UIECKOI KapTUHBI MUPa»

38
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55

DTarbl pa3BUTHSI ACTPOHOMHUH.
[IpuxknagHoe u
MHPOBO33PEHUECKOE 3HAUCHHE
actpoHoMuu. Bun 3BE31HOTO
HeOa. Co3Be3us, sIpKue
3BE3/1bl, INIAHETHI, UX BUIMMOC
nBrokenne. ComHeyHas cucreMa

Cwm.

56

Comnnaue. ConHeunast
aKTUBHOCTbh. VICTOUHUK SHEpPTUH
CoiHIa u 3BE3]

Ayn.

57

3BE3bI, UX OCHOBHBIE
XapaKTEPUCTUKHU. 3BE3IbI
[JIABHOM MOCJIEA0BATEIbHOCTH.
BuyTpenHnee crpoeHue 3BE31.
CoBpeMeHHbIE IPEICTABICHUS O
MIPOUCXOKACHUH U IBOJIOIINH
CosHIa u 3BE3

CwMm.

58

Mneunsiii [1yTe — Hama
lNamaxTtuka. [lonoxenne n
nBrokenne CotHia B
lNanakrtuke. I'anaktuku. Y€pHbie
JBIPBI B IPAX TalaKkTHK

59

Bcenennas. Paszoeranue
ranaktuk. Teopus boisbioro
B3pbIBa. PennkroBoe
n3nydeHue. MeraranakTuka

CwMm.

60

Heperennsie npooiaembl
aCTPOHOMHUU

Ayn.

61

KonrtponbHas pabora

CwMm.




«DNEMEHTHI aCTPOHOMUH U
acTpou3uKm»

62

O6o0matromuii ypok. Posib
(bU3UKH U ACTPOHOMHUH B
9KOHOMMYECKOH,
TEXHOJIOTHYSCKOM, COIHMAIbHOM
Y DTHYECKOH cepax
NeATEeIIbHOCTH YeJIOBEKa

Ayn.

63

O6o06maromuit ypok. Pois
MeCTO (PM3UKHU U ACTPOHOMHH B
COBPEMEHHOM HAYYHOU KapTHUHE
Mupa

64

Oo6o06maromuit ypok. Poib
¢bu3MUECKOl TeopHH B
(bopMHpOBaHNY NIPEICTABICHUH
0 (hM3MYECKOM KapTUHE MUPA

CwMm.

65

O6o06maromuit ypok. Mecto
(bu3MUECKO KapTHHBI MHpa B
o01eM psiy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJICTaBICHUN O IPUPOJIE

66

PesepBHeIil ypok. MaruutHoe
rosie. DJIeKTPOMarHuTHas
MHIYKIUSA

Ayn.

67

PesepsHblii ypok. OnTHka.
OcHOBBI CIENMATIBHON TeOpUn
OTHOCHUTEIILHOCTH

Cm.

68

Pesepnblii ypok. KBanroBas
¢uznka. JneMeHThI

but6mmoreka [IOK
https://m.edsoo.ru/ff0d17

CwMm.
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ACTPOHOMUU U acTPOPHU3UKU

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOMN ITIPOI'PAMMBI

10 KITACC

Koxa
NPOBEPAEMOro
pe3yJbTarTa

10.1

HpOBepﬂeMble NnpeaAMETHLIC PE3YJIbTAaThl 0CBOCHUSN OCHOBHOI
06p330BaTeHBHOﬁ NMporpaMmal CpeaHETO oﬁmero 06pa303afmﬂ

JleMOHCTpUpOBaT, Ha TpUMEpax poJib W MecTo (u3uku B
(hopMHUPOBaHHHM COBPEMEHHOW HAy4YyHOW KapTHHBI MHpa, B Pa3BUTUHU
COBPEMEHHON TEXHUKH M TEXHOJIOTUM, B MPAKTUYECKON JEATEIbHOCTH

moaei

10.2

VY4YUTBIBaTh TPAHHIIBI IPUMEHEHHS H3YYCHHBIX (U3NYECKUX MOIECTICH:
MaTepuaibHas TOYKA, MHEPHHANbHAs CHCTEMa OTCYETa, aOCONIIOTHO
TBEPOE TEJO, UICATBbHBIN I'a3; MOAEIN CTPOEHUS I'a30B, )KUJIKOCTEN U
TBEPABIX TEJ, TOYCYHBIM JIIEKTPUYECKUH 3apsal — IpU PEUICHUH

¢bu3nveckux 3a1aq

10.3

10.4

Pacnio3naBath (usmueckue sBieHUs (IPOIECCH) U OOBICHATh MX Ha
OCHOBE 3aKOHOB MEXaHHKH, MOJEKYJSIPHO-KUHETUUYECKOW Teopuun
CTPOEHHs BEIleCTBA W  JJIEKTPOJMHAMUKH: pPAaBHOMEPHOE W
PaBHOYCKOPEHHOE MpPsIMOJUHEHHOe ABM)KEHUE, CBOOOJHOE MajieHue
Ted, JABWXKEHHE IO OKPYXXHOCTHU, WHEpLHs, B3aUMOJCICTBUE TEI;
nuddy3usi, OpPOYHOBCKOE JBUIKEHHUE, CTPOCHUE IKHIAKOCTEH U
TBEPABIX  TeN, U3MEHeHHe o0béMa Tel TpU  HarpeBaHUHU
(oxJ1aX/1IeHNHn), TEIJIOBOE paBHOBECHE, HCIApPEHHEe, KOHJIEHCalus,
IJIaBJI€HUE, KPUCTAJUIM3alMs, KWUIIEHHE, BJIAXHOCTh BO3]yXa,
MOBBIIICHNE JABJICHUS ra3a MPU €ro HarpeBaHUU B 3aKPBITOM COCY/IE,
CBA3b MEXJAy IapaMeTpaMH COCTOSIHMSI Ta3a B M30IpOoLeccax;

QJICKTpU3alus TCI, B3aUMOJICHICTBHE 3apgaa0B

OnuceiBaTh MEXaHWYECKOE JBIKEHHE, UCHONb3ysd (usmueckue
BEJIMYUHBL: KOOPJIHMHATA, IIyTh, IEPEMEIIEHNE, CKOPOCTh, YCKOPEHHUE,
Macca Tella, CWJIa, WMIYJbC Tela, KHHETUYECKas DHEPIrus,
MOTEHIMaJbHasE OSHEprus, MeXaHWdeckas pabora, MeXaHHW4ecKas
MOIITHOCTh; TIPU ONMMCAHUH MPABUIIBHO TPAKTOBATh (PU3NUECKUNA CMBICT
HCIOJIb3YEMBIX BEJIMYMH, UX OOO3HAUEHUsS M E€AWHUIIBI, HAaXOAWUTbH
(GbopMyIIbl, CBSI3bIBAIOIIME JAaHHYIO (PU3NYECKYIO BEIMYUHY C APYTUMU

BCINMYMHaMU

10.5

OnuceiBaTh HU3YYCHHBIC TCIIJIOBBIC CBOMCTBA TE€I U TEILUIOBBIC




10.6

10.7

10.8

SIBJICHUSI, UCHOJb3ysl (U3MUYECKUE BEJIMYMHBI: JIaBJICHHE Tasa,
TEMIEpaTypa, CpPEAHssl KUHETHYECKas DHEPrus XaOTHYECKOTrO
JBYDKCHHSI MOJICKYJ, CpEIHEKBaJIpaTH4Has CKOPOCTb MOJICKYJ,
KOJIMYECTBO  TEIUIOThI, BHYTPEHHSS  JHeprusi, pabora rasa,
KOd(pPUIIMEHT TOJIE3HOr0 JEWCTBUS TEIJIOBOTO JBUTATENS, IPHU
ONHUCAaHUU MPaBHIIbHO TPaKTOBATh busnueckuit CMBICIT
UCIIOJIb3YEMBIX BEIMYHMH, MX O003HAUCHHS M EJAWHUIIBI, HAXOIUTh
(bopMyJIbI, CBSI3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEITUUUHY C IPYTUMH

BCIIMYHUHaAM

OnuceiBaTh M3Yy4YEHHBIE JJIEKTPUYECKHE CBOWCTBA BELIECTBA U
QJIEKTPUYECKUE  SBICHUS  (IPOIECCHI), HCMONB3YSd  (HU3NUECKUE
BEJINYUHBI: AIEKTPUYECKUI 3apsn, ANEKTPUIECKOE 1oJie,
HaNpPsDKEHHOCTh  I10JIs, ITOTEHLMAN, Pa3sHOCTh ITOTEHLUMAJIOB; IIPU
OMMCAaHUU TPABWIBLHO TPAKTOBATh (PU3UYECKHUI CMBICI HUCIOIB3YEMBIX
BEIMYMH, WX OOO3HAYECHUS W EIWHUIIBI; YyKa3blBaTh (OPMYJIHI,
CBS3BIBAIOIME JAHHYIO (U3MYECKYyI0 BEIUYMHY C JAPYTUMHU

BCINYNHaMUN

aHaJM3UpOBaTh (PU3MUECKHE TMPOLECCHl M  SIBJIEHHS, HCHOJb3Ys
¢u3nyeckye 3aKOHbI U MIPUHLMUIIBL: 3aKOH BCEMUPHOTO TsArotenus, |, 1l
u Ill 3axonsl HploTOHA, 3aKOH COXpaHEHUS MEXaHMYECKON IHEpruH,
3aKOH COXpaHEHMsI UMITyJIbCa, MPUHLUI CYNEPIO3UIINN CUJI, TPUHIIUII
paBHONpABUsA HMHEPLUUAIBHBIX CHUCTEM  OTCUETA; MOJIEKYJISIPHO-
KMHETUYECKYI0 TEOPHIO CTPOEHHs BEILIECTBA, a30BbIE 3aKOHBI, CBS3b
CpelHell KMHETHMYECKOH SHEpruu TEIJIOBOro IBM)KEHUS MOJIEKYHd C
aOCOJIIOTHOM TEeMITepaTypoil, MEepBBIA 3aKOH TEPMOJAMHAMUKH;, 3aKOH
COXPAaHEHHUs DJJIEKTPUUYECKOro 3apsaa, 3akoH Kynona, npu sToMm
pa3nuyath CIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €0 MaTeMaTH4YecKoe

BBIPAKEHHUE U YCIIOBUS (TPaHMIIbl, 00JIaCTH) MPUMEHUMOCTHU
OOBSACHATD OCHOBHBIE MPHUHIMIIBI JEHCTBUS MalllMH, NPUOOPOB U

TEXHUYECKUX YCTPOWCTB; pa3ivyaTh YCIOBUS HX 0€30IacHOro

HCIIOJIb30BaHUS B IIOBCEIHEBHOM KU3HU

10.9

BBITIONHATE SKCIIEPUMEHTHI TI0 HCCIISTOBAHUIO (PU3NICCKUX SIBJICHUN 1
MIPOLIECCOB C MCIIOJIH30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHHIA; TPH
3ToM (QopMyITUpOBaTh MTpoOiieMy (3agady) W THUNOTE3Y Y4eOHOTro
OKCIEPUMEHTa,  COOMpaTh  YCTAaHOBKY M3  TPEIJIOKEHHOTO

000py10BaHusl, IPOBOJAUTH OMBIT U (POPMYIHPOBATH BHIBOBI

10.10

OCYI].[CCTBJ'ISITB mpsAMbIC W KOCBCHHBLIC H3MCPCHUMA (1)I/ISI/I‘-IGCKI/IX

BEJIMYMH; MPH 3TOM BBIOMpATh ONTUMAIbHBIA CIIOCOO U3MEpPEHHsS U




HCIIOJIB30BaTh N3BCCTHHIC METO/IbI OLICHKN HOFpGHIHOCTGfI I/IBMepeHI/Iﬁ

10.11

10.12

HccnenoBaTh 3aBUCUMOCTH MEXIYy (PU3NYECKUMHU BEJIMYMHAMH C
HCIIOJIb30BAHUEM IIPSAMBIX H3MEPEHMM; IIPU 3TOM KOHCTPYMPOBATh
YCTAHOBKY, (PMKCHpPOBATh pE3yJIbTaThbl MOJYYCHHOH 3aBUCHUMOCTH
(bu3MYecKrX BEIUYHMH B BUE TAOIUI U rpaduKoB, AeIaTh BHIBOABI IO

pe3yibTaTaM UCCIECA0BAHMA

CobmromaTh mpaBmiia  0O€30MAacCHOTO  TpyJa TPU  MPOBEIACHUU
UCCIICIOBAaHU B  paMKax y4yeOHOro OSKCIEPHUMEHTa, Y4eOHO-
HCCIIEIOBATENBCKOM M MPOECKTHOM JEATEIIBHOCTH C HUCIOJIb30BaHUEM

M3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTO 00OPYI0BAHHUS

10.13

Pemate pacuérHple 3a7a4un ¢ SIBHO 3aJaHHON (DPU3MYECKON MOEIBIO,
UCHOJIb3ysd (U3UYECKUE 3aKOHbl M INPUHIMIIBI, HAa OCHOBE aHalIM3a
yCIOBUSA  3aJaud  BbIOMpaTh  (PU3MUECKYIO MOJAEb, BBLACIATDH
¢busnveckne BETUYMHBI U (HOPMYIIBI, HEOOXOIUMBIE Ui €€ pelieHus,
IIPOBOAUTH PAcU€Thl U OLEHUBATh PEAIbHOCTH MOJIyYEHHOTO 3HAYECHMUSI

(bu3nuecKoil BETUYNHBI

10.14

10.15

10.16

10.17

10.18

Pemarsn Ka4CCTBCHHBIC 3aJa4u: BBICTPAUBATDb JJOIT'M4YCCKHU
HCTIPOTUBOPCUUBYIO LCIOYKY paCCYDKI[CHI/Iﬁ C OHOpOI71 Ha M3YUCHHBIC

3aKOHBI, 3aKOHOMCPHOCTH U (bHBI/I‘ICCKI/IG SABJICHUSA

Hcnonp3oBaTh MNpU  pelICHUMM YYEOHBIX 3aJad  COBPEMEHHbIE
MH(OPMALIMOHHBIE TEXHOJIOTMM JUIsl TOUCKA, CTPYKTypUPOBaHMS,
UHTEpIpeTalMi W NPEACTaBICHUS y4eOHOW M Hay4YHO-NOMYJISIPHOMN
uH(pOpMalUY, TOJYYEHHOM M3 Pa3IUYHBIX MCTOYHUKOB; KPUTHUYECKH

AHAJIIM3UPOBATDH ITOJTYy4aCMYHO HH(bOpMaI_II/IIO

[IpuBoaMTH TpHMEpBI BKJIaJa POCCUHCKUX MU 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAayKd, OOBSICHEHUE MPOLECCOB OKPY’KAIOLIETO
MUDpA, B pa3BUTHE TEXHUKU U TEXHOJIOTUI

Hcnonp3oBaTth TeopeTnyeckue 3HaHUSA MO (U3MKE B TOBCEAHEBHOU
YKU3HH 11 oOecrieueHns 0€30MacHOCTH MpU OOpaIeHnH ¢ TpudopaMu
U TEXHUYECKUMH YCTPOHCTBAMHM, JJIsI COXpPAHEHUS 3I0pOBbS MU

CO6JIIO,I[CHI/I}I HOPM 5KOJIOTUYCCKOTO ITOBCACHHUSA B Oprncanmeﬁ cpeac

PaGoTtate B rpymme ¢ BBINOJIHEHUEM PA3JIUYHBIX COLUAIBHBIX POJIEH,
IUTAaHUPOBAaTh  paboOTy  TPYMIbI, PANUOHAIBHO  paACHpPENeNATh
00s13aHHOCTH ¥ IIJIAHUPOBAaTh JEATEIbHOCTh B HECTAHAAPTHBIX
CUTyallUsX, aJIeKBaTHO OLIEHMBAaTh BKJIAJl KaXJOTO W3 YYaCTHHUKOB

IPYNIBl B PELICHHE pacCMaTPUBAEMON MTPOOIIEMBI



11 KIIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
o0pa3oBaTe/IbHOM MPOrPaMMBbl CpeHero o01ero odpasoBaHusi
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11.2

JleMOHCTpHpOBaTh Ha TMpUMEpax polb W MecTo (PU3MKH B
(GbopMUPOBAaHUM COBPEMEHHOW HAy4YyHOW KapTHHBI MHpa, B Pa3BUTUU
COBPEMEHHOM TEXHUKH M TEXHOJOTHH, B MPAKTUYECKON AESITeTbHOCTU
JFO/IEH, IETOCTHOCTD U €IMHCTBO (PU3UUECKOM KapTHHBI MUPa

Y4uTHIBaTh TPAHUIBI IPUMEHEHUS U3YyUYEHHBIX (U3UYECKUX MOJIEIICH:
TOUEYHBIN AIEKTPUUECKUI 3apsij, AepHas MOJENb aTOMa, HyKJIOHHas

MO/IEJIb AaTOMHOTO SiApa MPH peIIeHNH (pr3ndecKux 3aaa4d

11.3

11.4

Pacnio3naBate ¢u3uueckue siBIeHUS (MPOIECChl) U OOBSICHATh MX Ha
OCHOBE  3aKOHOB  JJIEKTPOAMHAMUKM M  KBAaHTOBOM  (pusuku:
UIEKTPUUECKasi MPOBOJUMOCTb, TEIJIOBOE, CBETOBOE, XMMHUYECKOE,
MarHuTHO€  JEHCTBUS  TOKa, B3alMOJIeCTBHE MarHuroB,
ANEKTPOMAarHuTHas MHAYKLUMS, JEHCTBUE MAarHUTHOrO TMOJs Ha
IPOBOJHUK C TOKOM U JBWXKYLIMHCA 3apsl, 3JIEKTPOMarHuTHbIE
KonebaHus U BOJHBI, MPSIMOJMHEHHOE PpacHpoCTpaHEHUE CBETa,
OTpakeHHe,  IpelomiieHue, HuHTepdepeHuus, audpakuus U
MoJIIpu3alusl CBeTa, AMCIEPCHUS CBETa, (OTOAIEKTpUUYeCKUuil 3dexT
(potoaddekrt), cBeToBOE HaBleHHWE, BO3HHUKHOBEHHME JIMHEWYATOTO
CIEKTpa aToMa BOJOpPOAA, €CTECTBEHHas W  HMCKYCCTBEHHas

PaaOaKTUBHOCTD

OmnwuceiBaTh  W3yYeHHBIE CBOMCTBAa  BeIIeCTBA  (DJIEKTPHUECKUE,
MarHuTHbIE, ONTHYECKUE, DJIEKTPHUUECKYIO MPOBOAMUMOCTh PA3JINYHBIX
Cpel) U DJIEKTPOMAarHWTHbIE SABJIEHUS (MPOLIECCHI), HCIObB3Ys
¢usznyeckue  BEIMUYUHBI:  DJIEKTPUUYECKUM  3apsa, cuia  TOKa,
ANEKTPUYECKOE  HANpsOKEHUE,  DJIEKTPUYECKOE  COMPOTUBIICHHE,
pasHocTh moteHnmanoB, JJIC, pabora Toka, WHAYKIMS MarHUTHOTO
nosid, cuna Awmmnepa, cuia JlopeHna, WHAYKTHBHOCTb KAaTyILIKH,
SHEPrusl IEKTPUYECKOTO M MArHUTHOTO IIOJIEW, MEPHOJ] M 4YacToTa
KojeOaHuil B KojeOaTeIbHOM KOHTYpE, 3aps]l U CHJia TOKa B Ipoliecce
rapMOHHYECKHUX AJEKTPOMAarHUTHBIX Koje0aHui, boxycHoe
paccTosiHUE W ONTHUYECKAas CWIA JIMH3bIL, NPU ONHUCAHUU IPABUIBHO
TPAaKTOBaThb (PU3MUECKUI CMBICT HCIOJB3YEMBIX BEIMYUH, HX
0003HAaYeHMUsI U EOUHMIBI; YKa3biBaTh (OPMYJIbI, CBS3BIBAIOIINE

JTaHHYIO0 (PU3MYECKYIO BETUUHUHY C IPYTUMH BETUYUHAMU




11.5

11.6

OnuceIBaTh HU3YYCHHBIC KBAHTOBBIC SABJICHUA U IMPOLCCCHI, UCITIOJIb3Ys
(bmuqecxne BCIIMYUHBI: CKOPOCTb J3JICKTPOMAIHWTHBLIX BOJIH, AJIMHA
BOJIHBI M 4YaCTOTa CBE€TA, JSHEPIrusd MU HMIIYJIBC (I)OTOHa, Mepruoag
mojaypacmnaaa, OSHEprusa CBsA3M AaTOMHBIX SAACP, IHIpH OIKMCaHUHU
IIpaBUJIbHO TPaKTOBATb (1)1/1314%01@1171 CMBICJI UCIIOJIB3YCMBIX BCJIMYHMH,
nX 0003HAYCHUS H CAWHUIIBI;, YKAa3bIBATb q)OpMyJIBI, CBA3BIBAIOIINEC
JaHHYIO (I)I/ISI/IIICCKYI-O BCIMYUHY C APYTMMHU BCIIMYHMHAMMH, BBIYUCIIATH

3HA4YCHUC (bHSH‘IGCKOfI BCJINYHHBI

Ananmu3upoBath (U3MYECKHE TMPOLECCHl W SBICHHS, HCIOIb3YsI
¢usnveckue 3aKOHBl M OPUHIUNBL  3akoH Oma,  3aKOHBI
MOCJIEAOBATEIBHOTO M TMAapajlIeIbHOIO COEIMHEHUS MPOBOHUKOB,
3aKkoH [[xoynsa — JleHua, 3aK0H 3J€KTPOMAarHUTHOM MHAYKIMH, 3aKOH
MPSIMOJIMHEHHOTO PaclpOCTPAHEHUsI CBETa, 3aKOHBI OTPAYKCHHS CBETA,
3aKOHBI  IPEJIOMJICHHS CBETa, ypaBHEHHE OWHINTEWHaA  JUIs
dotorddekra, 3aKOH COXpaHCHHUS JHEPTUU, 3aKOH COXpaHEHUs
UMITyJIbCA, 3aKOH COXPAaHCHHUs JJICKTPHUYECKOTO 3apsijia, 3aKoH
COXpAaHEHHUsT  MacCOBOI'O  YHUCJA, TMOCTynarel  bopa, 3akoH
paZMOaKTUBHOTO pacraja; MpH 3TOM pPa3IdyaTh CIOBECHYIO
(bOpMyYJIHPOBKY 3aKOHA, €r0 MaTeMAaTHYECKOE BBIPAKCHUE M YCIIOBHS

(rpaHu1IBI, 00J1ACTH) TPUMEHUMOCTH

11.7

OHpGILGJ’ISITI) HaIlpaBJICHUEC BCKTOpPAa HWHAYKIHMKU MArdHuTHOI'O I10JIA

MIPOBOAHHKA C TOKOM, CHJIbI AMnepa H CHJIbI HopeHL[a

11.8

Ctpouth ¥ ONHUCHIBATH HM300pa)K€HUE, CO3/1aBAEMOE  IUIOCKUM

3€pKaJioM, TOHKOU JIMH301

11.9

BBINONHATE SKCIIEPUMEHTHI TI0 UCCIEI0BAHUIO (PU3NYECKUX SIBICHUN U
MIPOLIECCOB C MCIIONIB30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHHIA; TPpH
sToM (opmynupoBaTh TMpobieMy (3agady) U THUIOTE3Y YUIEOHOro
OKCHEPUMEHTa,  COOMpaTh  YCTaHOBKY W3  TIPEIIOKEHHOTO

O60py,[[OBaHI/I}I, MMPOBOAUTDH OIIBIT U (I)OpMy.HI/IpOBaTL BBIBObI

11.10

11.11

11.12

OCYII_ICCTBJ'H{TB npsAMbI€ W KOCBCHHBIC H3MCPCHHUA (1)I/ISI/I'-IGCKI/IX
BCJIMYHH, IIPU 3TOM BBI6I/IpaTB ONTHUMAIIBHBIN CIIOCO0 U3MCPCHUA U

HUCIIOJIB30BaTh N3BCCTHBIC METO/IbI OLICHKHU HOTpCHIHOCTCﬁ I/IBMCpCHI/Iﬁ

HccnenoBaTh 3aBUCUMOCTH (PU3MUECKUX BEJIWYHMH C HUCHOJIH30BAHUEM
NpSMBIX ~ M3MEPEHUH; TMpPU OTOM KOHCTPYHUPOBAaThb YCTAHOBKY,
(¢bukcupoBaTh pe3yJbTaThl IOJYYEHHON 3aBUCHUMOCTH (PU3MUYECKHX
BEJIMYUH B BUJE TaOIMIl U TpadUKOB, JeaTh BBIBOBI [0 Pe3ysIbTaTaM

HUCCICI0OBaHUA

CobmiomaTe mpaBuia 0Oe30macHOro Tpyna NpH  POBEICHUU




WCCIEOBAaHUN B paMKax YydeOHOTO JKCIEpUMEHTa, YyueOHo-
HCCJIEN0BATEIbCKON U MPOEKTHOU AEATEIbHOCTU C MCIOJIb30BAHUEM

U3MEPUTENIbHBIX YCTPOICTB U J1a00paTOPHOro 000pyJ0BaHUS

11.13

Pemate pacuérHple 3a1a4M C SIBHO 33JaHHONW (DPU3NYECKON MOJENbIO,
UCTOJNB3ys (U3UYECKUE 3aKOHBI M TPUHIIMIIBI, HA OCHOBE aHajm3a
yCIOBHS  3ala4d  BBIOMpaTh  (PU3MYECKYH) MOJETb, BBIACIATH
¢dbu3nueckre BENMWYUHBI U (OPMYJIBI, HEOOXOIUMBIC ISl €€ PEeIICHUS,
MIPOBOJIUTH PACUYETHI M OLCHUBATH PEAIbHOCTH MOJyYEHHOTO 3HAUCHHS

(bu3nYecKOil BETUYNHBI

11.14

11.15

11.16

PemraTe Ka4€CTBCHHBIC 3aJa4du: BbBICTPAUBATDH JIOTUYCCKH
HCTIPOTUBOPCUUBYIO LCIOYKY paccyx(z[eHHﬁ C OHOpOfI Ha M3YUCHHBIC

3aKOHBI, 3aKOHOMCPHOCTH U (bHBI/I‘ICCKI/IG SABJICHUSA

Hcnonp3oBaTe MOpU  pelICHMH Y4Y4EOHBIX 3aJad  COBPEMEHHBIE
WH(POPMAIIMOHHBIE TEXHOJIOTUM JUISL TIOWCKA, CTPYKTYPHPOBaHUS,
UHTEpIpeTalMi U NPEJICTaBICHUS y4eOHOW M Hay4YHO-IOMYJISIPHOMN
uHpOpMalMY, NOJYYEHHOM M3 Pa3IMYHBIX HMCTOYHUKOB; KPUTHUYECKHU
aHAJIM3UPOBATh MOJyyaeMyto HH(POpMaIUIO

OOBSICHATh NMPUHLMIIBI ACHCTBUS MAIIMH, NPUOOPOB U TEXHUUECKUX
YCTPOMCTB; pa3iuyaTh YCJIOBUS UX OE30MACHOTO HCIIOJIb30BAHUS B

MOBCETHEBHON KU3HU

11.17

[IpuBoauTe mpHUMEpHl BKJIa/la POCCUHCKUX U 3apyOEKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE MPOLIECCOB OKPY’KAIOIIEr0

MHpa, B pasBUTUC TCXHUKH U TEXHOJIOTHH

11.18

11.19

Hcnonp3oBaTth TeopeTnyeckue 3HaHUSA MO (U3MKE B IOBCEAHEBHOU
KHU3HH 17151 o0ecriedeHns 6e30MacHOCTH Ipu o0palleHnH ¢ prudopamu
U TEXHUYECKUMH YCTPOMCTBAMHM, JJsI COXpPAHEHUS 3I0pPOBbS MU

cOOJIIOACHUSI HOPM SKOJIOTMYECKOT0 MOBEJICHHUS B OKpY KaloIlel cpeae

PaGorarh B rpymnme ¢ BBIIOJIHEHHWEM DPA3JIMYHBIX COLMAIBHBIX pOJIei,
IUTaHUpOBaTh ~ pabOTy  IpyHmbl,  PalMOHAIBHO  pacHpeAessTh
O053aHHOCTM M IUIAHUPOBATh  JIESATEIBHOCTh B  HECTAHAAPTHBIX
CUTyallUsX, aJCKBaTHO OLEHMBATh BKJIAJ KaXKIOT0 W3 YYaCTHHUKOB

IpYMIIbI B pELIEHHE paccMaTprUBaeMoil MpooIeMbl




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon Koxa npoBepsiemoro
pasaena JJIEeMEHTA

IIpoBepsiemMble 3J1eMeHTHI COleP:KAHUS

OU3NKA 1 METOJAbIl HAYYHOI'O [IO3HAHN A

11

1.2

®usuka — Hayka o npupoae. Hayunbie
METO/Ibl IO3HAHUS OKpy>karouiero mupa. Poib
JKCIIEpUMEHTA W TEOpUH B  IIpoulecce

MO3HAHUS MPUPOJIbL. DKCIIEPUMEHT B (PU3UKE

MopnenupoBanue (U3MYECKUX SBICHUM H
npoueccoB. Hayunsie runoressl. Ousznueckue
3aKOHbl U TeOpUU. ['paHULIBI TPUMEHHUMOCTH
(buznuecKux 3aKOHOB. [Tpuamn
cootBeTcTBUs. Poinb u Mecto ¢usuku B
(hopMupOBaHUH COBPEMEHHOM HAay4YHOU
KApTUHBI MHpa, B MIPAKTHYECKOU

NEeITEeILHOCTH JII0IEH

MEXAHUKA

2.11

2.12
2.1

2.1.3

###HPari#KITHEMATHUKA

MexaHu4ecKoe IBHKEHHE. OTHOCHUTENBHOCTh
MEXAaHNYCCKOI'O ABUXKCHUA. Cucrtema orcuéra.

Tpaexropus

[lepemerienue, ckopocTh (CpemHsisl CKOPOCTb,
MTHOBEHHass  CKOPOCTb) H  YCKOpPCHHE
MaTepuaibHON TOYKHM, UX MPOEKIMU Ha OCH
CHUCTEMBI KOOD/IMHAT. Crnoxenue

MIEPEMELLEHUH U CTI0KEHUE CKOPOCTEN

PaBromepHOE 51 PaBHOYCKOPEHHOE
MPSIMOJIMHENHOE JBUKCHUE. I'paduxu
3aBUCUMOCTHU KOODPJMHAT, CKOPOCTH,
YCKOpEHHUS, Iy TH u repeMenieHus

MaTepHaHBHOﬁ TOYKHU OT BPpECMCHU




2.2

2.14

2.15

2.1.6

2.1.7

CBobOomHoe majgeHue. Y cKopeHrue CBOOOHOTO

magcHus

KpuBonuneiinoe jaBuxeHue. PaBHOMepHOE
JNBIDKEHUE  MaTepUaJbHOM  TOYKHM  TIO
OKPYXHOCTH. YTJIOBasi CKOPOCTh, JHHEWHas
CKOpPOCTb. Ilepuon U 4yacToTa.

LenTpocTpeMuTenbHOE YCKOPEHHE

TexHuueckue YCTpOWCTBA: CIUJOMETP,
JBU)KEHUE CHApAJZIOB, LEMHBIE U PEMEHHBIE
nepeaavn

IIpakTuueckue paboTHI. H3zmepenne
MTHOBEHHOM CKOPOCTH. HccnenoBanue
COOTHOUIIEHUSI MEXKIYy MyTSIMH, POUIECHHBIMU
TEJIOM  3a  IIOCIENOBATEIbHBIE  PABHBIC
IIPOMEKYTKH BPEMEHHU IIPU PAaBHOYCKOPEHHOM
JBH)KEHUU C HAYaJbHOM CKOPOCTBIO, PABHOM
Hy10. V3yueHre ABMKEHUS IIapuKa B BSI3KOU
JKUJIKOCTU.  M3ydeHWe  JBWIKEHHS  Tela,

6p0HJCHHOFO TOPHU30HTAJIBHO

H#Part## IMTHAMUKA

2.2.1

[Tpunamn OTHOCHUTEILHOCTHU T"amunes.
IlepBeiii 3akoH HbroroHa. HMHepuunanbHbie

CHUCTEMBI OTCUETA

2.2.2

2.2.3

Macca tena. Cuna. IlpuHuun cynepnosunuu

CHUJI

Bropoit 3akoH HbproroHa nns MarepualibHOU
TOYKM B HWHEPUUAIBHOM CHCTEME OTCUETA
(UCO). Tpermit 3akon HeroToHa s

MaTCpHaJIbHBIX TOUCK

2.2.4

2.2.5

3aKoH BCEMHUPHOI'O TATOTCHUS. Cuna TsSHKeCTH.

HCpBaﬂ KOCMHUUYCCKasd CKOPOCTh. Bec Tena

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cwia tpenusa. Cyxoe Tpenue. Cuma TpeHuUs
CKOJIbKEHUS M CWJIa  TpPEHUs  IOKOS.

Koaddumnment tpenns. Cuna conpoTHBICHUS




IpH ABUKCHUU TECJIa B X KUAKOCTH HUJIM T'a3C

2.2.7

2.2.8

2.2.9

[TocTynarenbHOe U BpalaTeIbHOE JIBHXKEHHE
a0COJIIOTHO TBEPIOTO TeJa
MOMEHT CHJIBI OTHOCHTEJIPHO OCH BpaIlCHHUS.

[Inedo cunsl. YcioBus paBHOBECUs TBEPAOIO
tena B UCO

Texunueckue YCTPOﬁCTBaZ INOAIIMITHUKH,

ABWIKCHUC NCKYCCTBCHHBIX CITYTHHUKOB

2.2.10

[Ipaktuueckue padothl. U3yueHue nBUKEHUS
Opycka M0 HaKJIOHHOM IUJIOCKOCTH TMOJ
neiictBueM Heckonbkux cui. HccnenoBanue
3aBUCUMOCTH CHJI YNPYTOCTH, BO3HUKAIOLIUX
B jaedopMupyeMoll TpyKHHE W PE3UHOBOM
oOpa3iie, OT BeIMYMHBI WX Jedopmammm.
HccnenoBanue yciioBuid paBHOBECHS TBEPAOTO

TCJIa, UMCIOIIECTO OCh BpalliCHUSA

2.3

#H#Par#H#3AKOHBI COXPAHEHIM A B MEXAHUKE

NMnynec MaTepHambHOM TOYKH, CHCTEMBI

2.3.1 MaTepHUaJIbHBIX ToueK. MMmynbc cuiasl u
M3MEHEHHE UMITYJIbCa Tela
232 3akoH coxpaneHus umnyinsca B HCO.
o PeakTuBHOE ABUKEHME
2.3.3 Pa6ora cuibl
2.3.4 MOIIHOCTE CHIBI
235 Kunernueckas sHeprus MaTepuaJbHOW TOYKH.
- Teopema 0 KUHETHYECKON SHEPTUU
[MorenumaneHast oHeprus. [loTeHuumanpHas
236 SHEPTHs YIpyTO nepopMupoBaHHON
o npyxunbl. IloreHnmanbHas »Heprus Tena
BOJIM3H TOBEPXHOCTH 3eMITH
[ToTreHnmanpHbple ¥ HEMOTEHIMATHHBIC CHJIBI.
237 CBs3b  pabOThl HEMOTEHUHUAIBHBIX CHII C

U3MCHECHUCM MEXaHHYIECKOM SHEPIrun

CHUCTCMBI TCII. 3aKkoH COXpPaHCHUA




MEXaHUYECKON SHEPrUun

2.3.8

VYupyrue v Heynpyrue CTOJIKHOBEHUS

2.3.9

2.3.10

TexHudeckue yCTpONCTBA: IBUKEHUE PaKeT,

BOJIOMET, KOIIEp, MPY>KUHHBIA MTUCTOJIET

[Ipaktrueckue pabotTel. HM3ydeHue cBs3H
CKOpPOCTEM Tel TMpu HEYNpyrom yJape.
UccnenoBanme cBsA3M  pabOThl  CHIIBI €

H3MEHEHHEM MEXaHHUYECKOM OHCPIUU TCJia

MOJIEKVYJISIPHAS ®U3UKA 1 TEPMOJAMHAMUKA

3.1

#H#Par###OCHOBBI MOJIEKVJIAPHO-KUHETUYECKON TEOPUU

311

OcHoOBHbIE MOJIOKEHUS MOJIEKYJISIPHO-
KUHETHYECKON TEOPUH. BbpoyHoBckoe
neuxenne. [{uddysusa. Xapakrep ABMKEHUS U

BSaHMOHCﬁCTBHH HacCTull BEIICCTBa

3.1.2

Mogenu CTpoeHUsT Ta30B, KUIKOCTEH H
TBEPABIX Tel U  OOBSICHEHHE  CBOICTB

BEIIIECTBA HA OCHOBE 3TUX MOJEIICH

3.13

3.1.4

Macca w™onekysn. KonudecTBo BemiecTsa.
[TocTostHHas ABoraapo

TermmoBoe paBHOBecue. Temmeparypa u €€

n3mepenue. [Ilkama remneparyp Lenscus

3.15

3.16

3.1.7

Mopnens  upeanpHOoro  raza.  OcCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KMHETHYECKOU
TEOPUH UJICAIIBHOIO ra3a

AbGcouoTHas TeMIieparypa Kak Mepa cpeiHei
KMHETUYECKON HYHEPIUU TEIUIOBOTO JBHKECHHUS
yactul rasa. [lIkana remneparyp KenbBruna
VYpaBuenne Knanelipona — Menzaeneesa.

3akoH JlanpTOHA

3.1.8

I'azoBbie 3akoHBI. M30mpo1IecCHl B UA€aTbHOM
rase ¢ IOCTOSTHHBIM KOJIWYECTBOM BEIECTBA:

M30TEpMa, U30X0pa, H300apa

3.1.9

Texauueckue YCTpOWCTBA: TEPMOMETD,

6apomeTp




3.2

3.1.10

321

3.2.2

[Ipaktuyeckne paboTel. M3mepeHue Macchbl
BO3JyXa B KJIaCCHOM KoMHarte. MccienoBanue
3aBUCUMOCTH MEKy IIapaMeTpaMH COCTOSHUS

pa3peKeHHOT0 Ta3a
OCHOBbI TEPMOIMHAMUKN
TepMmonunamuyeckasi cucrema. BHyTpeHHss

SHEpPrus TEPMOJMHAMUYECKOW CHUCTEMBI U

CIocoObI €€ H3MEHEHNS

KonunuectBo Ternotel u paborta. BuyTpennss

OHEPIUs OAHOATOMHOI'O NACAJIIBHOI'O Ira3a

3.2.3

Buasl Ttemmonepenayu: TEMJIOMPOBOIHOCTD,
KOHBEKIIUS, H3Iy4YeHHue. TernoéMKOCTh Tena.
VYnenbHas TeIIOEMKOCTh BelllecTBa. Pacuér

KOJIMYCCTBA TCIJIOTHI IPH TCILJIONEpCaaquc

3.24

3.25

3.2.6

[IepBb1it 3aK0H TepmoauHaMuKuU. [IpuMeHnenne
IIEPBOTO 3aKOHa  TEPMOJMHAMUKH K
u3omnpoueccaM. 'paduueckast UHTEpIIpETAIISL

paboThl Taza

TermoBble MamuHbl. [IpuHIUMIBL gelcTBUSA
TEIJIOBBIX MamuH. [IpeoOpa3oBanus sHEpPTUH
B TeIoBbIX MammHax. Koaddumnmenrt
none3noro  geiicteus  (manmee —  KIIM)

teroBoit mamuHbl. [{ukn Kapuo u ero KIT/]

Bropoit 3aKOH TEPMOINHAMUKH.
HeoOpaTtumocTs  mporeccoB B MPHPOJE.
TerutoBble JBUTATEIH. OKOJIOTHYECKHE

MPOOJIEMBI TETNIO3HEPTETUKH

3.2.7

Texanueckue YCTpOWCTBA: J(BUTaTENb
BHYTPEHHETO cropasnus, OBITOBO

XOJIOANUJIbHUK, KOHAUITHUOHED

3.2.8

[IpakTuyeckue padboTsl. 3MepeHue yaeabHOR

TEIIOEMKOCTH

3.3

###Par#H#ATPEI ATHBIE COCTOSAHUA BEHIECBA. ®A30BBIE

INEPEXO/IbI




4.1

33.1

3.3.2

[TapooOpa3oBanue n koHaeHcanys. Mcnapenue
u KHIICHHE. VY nenbHas TEIUIOTa
napooOpa3oBaHus. 3aBHCUMOCTb TEMIIEPATyPbI

KUIICHHUA OT JaBJICHUA

AOCONIOTHAS W OTHOCHTEIbHAs BJIAXKHOCTh

BOo3ayxa. HacellieHHsbIi nap

3.3.3

334

TBépnoe TEJIO. Kpucrannueckue u
amopdHble Tena. AHHU3ZOTPONHUS  CBOWCTB
KpuUCTaJlJIOB. >KI/II[KI/IC KpHuCTaJJIbL.

COBpeMeHHHC MaTCpHrabl

IInaBnenue wu KpUuCTallIn3alus. VYV nennHas

TeruioTa miasiaeHus. Cyonumanus

3.35

3.3.6

YpaBHEHHE TEIIIOBOTO OamaHca

TexHuyeckue yCTpPOHCTBA: TUTPOMETp U
MICUXPOMETP,  KaJOPUMETP,  TEXHOJOTHUH
MOJIyYE€HUS COBPEMEHHBIX MAaTE€pHAJIOB, B TOM

YHUCJIC HAHOMATCPHAJI0B, 1 HAHOTCXHOJIOTHHU

3.3.7

411

[IpakTnueckue paboTHI. N3mepenue

BJIA’)KHOCTH BO3yXa

SJIEKTPOAMHAMUKA
###HPar#i## OJIEKTPOCTATUKA

Onextpu3anus Tea. DNeKTpUYecKui 3apsin. Ba

BUAA SJICKTPUYCCKUX 3apsaa0B

4.1.2

HpOBOI[HI/IKI/I, AUSJICKTPUKHU u

MTOJIYTIPOBOAHUKHA

4.1.3

3aKOH COXpaHEHHsI JIEKTPUIECKOTO 3apsiia

414

Bzaumopeiictue 3apsanoB. 3akoH Kynona

4.1.5

4.1.6

DneKTpryeckoe oJie. HanpsxénnocTts
ANEKTPUUYECKOTO OJIS. [TpuHIMI
CYNIEPIIO3UIINH. Jluaun  HanpsHKEHHOCTH

QJICKTPHUYICCKOIO T10JIA

PaGora cun SJICKTPOCTATHYCCKOI'O  ITOJIA.

ITorenmman. Pa3zHocTh MOTEHITHAJIOB

4.1.7

HpOBOIIHI/IKI/I U OUSJICKTPUKKU B IMOCTOAHHOM




4.2

QJICKTPUICCKOM ITI0JIC. I[I/IBJIGKTpI/I‘{eCKaSI

IIPOHULIAEMOCTh
DIIEKTPOEMKOCTb. Konpencarop.
4.1.8 OneKTpOEMKOCTh IIOCKOIO  KOHJIEHCATOpa.
OHeprus 3apsHKEHHOr0 KOHACHCATOpa
TexHnyeckue  yCcTpOMCTBA:  AJIEKTPOCKOIL,
419 NEKTPOMETP, AJIEKTPOCTATUYECKAs 3alUTa,
o 3a3eMJICHHE 3JIEKTPOIPUOOPOB, KOHJEHCATOP,
KCEPOKC, CTPYWHBINA IIPUHTED
4110 [IpakTueckue paboTHI. N3mepenue

SHeKTpOéMKOCTI/I KOHIACHCATOpPa

HHHPar##H#IIOCTOSIHHBIN DJIEKTPUUYECKUU TOK. TOKU B

PA3JIMYHBIX CPEJJIAX

YcnoBus CyHICCTBOBAaHUA IIOCTOAHHOI'O

421 aNeKTpuyeckoro Toka. Mcrounuku toka. Cuna
Toka. [TocTosHHBII TOK
4.2.2 Hanpsixenune. 3akon Oma a1 yyacTka nenu
423 DIEKTPUYECKOE COMNPOTUBIIECHUE. Y AEIBbHOE
o COIIPOTHBIICHUE BEIIECTBA
494 [MocnenoBarenbHOE, napaiensHoe,
o CMEIIaHHOE COEAMHEHNE TPOBOIHUKOB
PaGora snexTpuueckoro Toka. 3akoH Jxoys
4.2.5
— Jlenna
4.2.6 MOoONIHOCTh 3IEKTPUYECKOTO TOKA
anekTpoaBkymas cuna (manee — DJIC) wu
427 BHYTPEHHEE CONPOTHBIICHUE UCTOYHUKA TOKA.
o 3akon Oma it  TONHOM  (3aMKHYTOW)
aNeKTprudeckoi memu. KopoTkoe 3aMbIkanne
DneKTpoHHAas MTPOBOMMOCTH TBEPIBIX
428 METaJJIOB.  3aBUCUMOCTH  COMPOTUBIICHHUS
o METaJIOB oT TEMIIEPATYPHI.
CBepXmpoBOIUMOCTD
429 DnekTpuueckuid TOK B Bakyyme. CBoiicTBa

3JIEKTPOHHBIX IIyYKOB




4.2.10

[MonynpoBoanuku. CoOCTBeHHAs! M IPUMECHAs
IIPOBOAMMOCTB IOJIYNPOBOAHUKOB. CBOMCTBa

p-n nepexoaa. [TomynpoBogHUKOBBIE TPHOOPHI

4211

DNEKTPUYECKH  TOK B DJIEKTPOJUTAX.
DIEeKTPOIUTHYECKAsS JIUCCOLIAINSL.

DneKTpoan3

4.2.12

4.2.13

4.2.14

11 KIIACC

DNEeKTPUYECKUI TOK B rasax.
CaMOCTOSTEIbHEIN W HECAMOCTOSATEIbHBIN
paspsan. PaznuunHble THUIBI CaMOCTOSITEIIHLHOTO

pazpsna. Monnus. [1nazma

Texnuyeckue  yCTpoMCTBa: amrepMerp,
BOJITMETP,  pEOCTaT, HCTOYHHUKH  TOKa,
JNEKTpOHarpeBaTelbHbIC puOopHI,
AJIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP
COTPOTUBIICHUS, BaKyyMHBIH JTIO]L,
TEPMUCTOPbI u (doTOpE3UCTOPHI,

HOJ'IyrIpOBOI[HI/IKOBHﬁ AUOoA, ralbBaHUKa

[IpakTnueckue paboTHI. N3yuenue
CMEIIaHHOTO COEeIMHEHUS PE3UCTOPOB.

W3mepenne OJIC UCTOYHMKA TOKa M €ro
BHYTpPEHHEro cornpotusnenus. HabmroneHnue

AIIEKTPOITH3a

Kon Koanposepsiemoro

pasaeiia 3JIEMEHTA

IIpoBepsiemble 3JIeMeHThI COIEePsKAHUS

4 SJIEKTPOAMMHAMUKA
#HPart##MATHUTHOE ITOJIE. DJIEKTPOMATHUTHAA MHAYKIMA
[TocrossuHble MarHuThl. B3aummonencrBue
431 ITOCTOSTHHBIX MarHUTOB
4.3 MarnutHoe 1mosie. BexkTtop MarHuTHOU
432 nHAyKoud.  [lpuHnunm — cyneprosunum.

Jlvann MarHuTHOW uWHAYyKHuH. KaptuHa

JUHUM  MAarHuTHOM  MHAYKIUM  MOJIA




IIOCTOSAHHBIX MAarHuTOB

MarsnutHoe 10JIE NIPOBOAHUKA C TOKOM.
Kaptuna JmHUN 1OJSA AJMHHOTO INPSMOTO

INpOBOAHHMKA M 3aMKHYTOI'0 KOJIBLCBOI'O

433 MPOBOJHMKA, KATyIIKH C TOKOM. OmbIT
Opcrena. BzaumoaeiicTBue NpOBOAHUKOB C
TOKOM
4.3.4 Cuita AMriepa, €€ MOZyJIb M HallPaBJICHUE
Cuna JlopeHiia, e€ MOlyJib U HallpaBJICHUE.
JBr>kKeHue — 3apspDKEHHOM — 4acTUIbl B
435 OJIHOPOJIHOM MarHuTHOM Tone. Pabota
cuibl JIopeHna
4.3.6 SIBneHune HNeKTPOMArHUTHON MHAYKITUU
4.3.7 [ToTok BekTOpa MarHUTHON MHAYKIIUU
OJ1C unayKImMu. 3aKOH 3JE€KTPOMAarHUTHOU
4.3.8 naaykuuu dapanes
BuxpeBoe osnextpuueckoe mnone. IC
WHIYKIUM B TPOBOJHUKE, ABUXKYILEMCA
439 MOCTYMATEIbHO B OJHOPOJHOM MarHUTHOM
rnose
4.3.10 [IpaBusno Jlenna
NHnykTuBHOCTD. SIBIEHHE CAaMOMHIYKIIMH.
43.11
O/1C camouHayKIUN
DHeprusi MarHUTHOTO TMOJsl KaTyIIKH C
4.3.12
TOKOM
4.3.13 DNEKTPOMAarHUTHOE TT0JIe
TexHudeckne  yCTpOMCTBA:  IOCTOSIHHBIC
MAarHUTHI, 3JIEKTPOMATrHUTHI,
4.3.14
AJIEKTPOIBUTATEITb, YCKOPHTEIH
3JIEMEHTAPHBIX YaCTHULl, UHAYKIIMOHHAS TIeUb
[IpaxkTrueckue paboTHI. N3yuenue
4315 MarHMTHOTO TIOJII KAaTyIIKH C TOKOM.

HccnegoBanne JeMCTBHS  MOCTOSHHOTO

MarHuTa Ha paMKy ¢ TokoM. MccnenoBanue




SABJICHUA 3JICKTpOMaAr HUTHOM HHAYKOWUN

KOJIEBAHMA 1 BOJIHBI

5.1

#HPartH#MEX AHUYECKUE 1 OJIEKTPOMATI'HUTHBIE KOJIEBAHU A

5.11

5.1.2

Konebarenprast cucrema. CBoOOmHBIE
koyieObanus. [apMoHMueckue KoseOaHwus.
Ilepwon, wacrtora, amrumtyaa u (dasa

KoJIeOaHui

[IpyxuHHBIM MasgTHUK. MaTemMaTuuecKui

MasATHHUK

513

5.14

5.15

YpaBHEHHE TapMOHHUYECKHX KOJeOaHUH.
Kunemaruueckoe " IUHAMHIYECKOE

OIIMCaHKE KO0JIe0aTEILHOTO JABUKCHUA

[IpeBpamenue SHEPruu npu
rapMOHHUYECKHUX KOJIEOAHUSX. Css3b
aMILIUTY 1Bl KoJIeOaHuit UCXOIHOU
BEJIMYMHBI C aMIUIMUTYJaMu KoJjieOaHu# eé

CKOPOCTH U YCKOPCHUA

Konebarenbubiit  koHTYp.  CBOOOAHBIE
AJIEKTPOMArHUTHBIE KoJIeOaHuUs B
uaeaJbHOM  KOJIOATeNbHOM  KOHTYpe.
AHamorusi MeXIy MEXaHHYeCKUMH U
3JIEKTPOMAarHUTHBIMU KOJIEOaHUSAMU.

®opmyna Tomcona

5.16

5.1.7

518

3akoH COXPAaHCHUA DHEPTUH B HACAJIBHOM

KoJIe0aTeIbHOM KOHTYpPC

BhIHyX/1eHHBIE MeXaHUUYEeCKUe KoJeOaHMs.
Pe3onanc. Pe3onancHas KpHBasl.
BrenyxneHHbIe AJIEKTPOMAarHUTHHIE

KOJICOAaHUS.

Ilepemennbii  TOK.  CHHYyCOMIANBbHBIN

IIEPEMEHHBIN TOK.

5.1.9

MomniHocTb IIEPEMEHHOTO TOKa.
AMIUIUTYJHOE U JEHUCTBYIOLIEE 3HAUEHUE

CHUJIBI TOKA W HAITPAKCHUA




5.1.10

5.1.11

5.1.12

Tpauchopmarop. [TpousBoacTso, mepenada
U MOoTpeOseHne 3JIEKTPUUYECKONH SHEPIUU.
DKOJIOTHYECKUE PUCKHU MPU MPOU3BOJICTBE
BJIEKTPUYECKON SHEPIruu. Kynbrypa
HCII0JIb30BAHUS AJEKTPOIHEPTUH B

HOBCCI[HCBHOI‘/'I KHU3HU

Texaudeckue ycTpoicTBa: ceicmorpad,
3JIEKTPUYECKHI 3BOHOK, JINHUU

aNeKTponepenad

[Ipaktuueckne pabotel. HccnenoBanue
3aBUCHUMOCTH IE€pHOJa MalbIX KosieOaHUI
rpy3a Ha HUTH OT JUIMHBI HUTHU U MAacChl
rpy3a. MccnenoBanue nepeMEHHOIO TOKa B
LeNu U3 TOCJIeI0BATEIbHO COEeIMHEHHBIX

KOHJIEHCATOPa, KaTyIIKH U PE3UCTopa

5.2

##HPartH#MEX AHUYECKUE U DJIEKTPOMATHUTHBIE BOJIHBI

5.2.1

MexaHuueckue BOJIHBI, YCIIOBHSI
pactpoctpanenus. I[lepuon.  CkopocTb
pacrpocTpaHeHHss W JUIMHA  BOJIHBI.

HOHepeLIHI)IC " IpOJO0JIBHBIC BOJTHBI

5.2.2

5.2.3

###Par### Nnrepdepenuus u nudpaxuus
MEXaHUYECKUX BOJIH
3Byk. CkopocTh 3Byka. ['poMKOCTH 3ByKa.

BricoTta Tona. TemMOp 3ByKa

5.24

525

DONeKTpOMarHuTHbIE  BOJHBI. Y CIIOBUSA
W3JIy4EHUs1  JJEKTPOMArHUTHBIX  BOJIH.
B3aumnas opuenranust BektopoB E, B u v

B SHCKTpOMaFHHTHOﬁ BOJIHC B BAKYyMC

CBoiicTBa  DJIEKTPOMAarHUTHBIX  BOJIH:
OTpakKeHHe, MNPEJOMIICHUE, MOJIPU3aNNS,
mudpakuus, uHTepdepenuus. CkopocTb

OJICKTPOMAariuTHBIX BOJIH

5.2.6

[IIxamna 3JIEKTPOMArHUTHBIX BOJIH.
[IpumeHeHne >J€KTPOMArHUTHBIX BOJIH B

TEXHUKE U OBITY




5.2.7

[IpuHUMNBI PaZUOCBSI3U M TEIIEBUACHHUS.
Pagnomokanus. DJIEKTPOMarHuTHOE

3arpsi3HEHHE OKPYIKAIOIIEH cpeibl

5.2.8

TexHu4eckue yCTpPOWCTBA: MY3bIKAJIBHBIC
MHCTPYMEHTBHI, YJIBTPa3ByKOBas
JUAarHoCTHKa B TEXHUKE M MEIULMHE,
pamap,  pagUONPUEMHHUK,  TEJIEBU30D,

aHTeHHa, tenedon, CBU-neup

5.3

##HPariH#H#OII TUKA

531

5.3.2

[IpsAMonnHEHOE PacIpOCTpPAHEHUE CBETA
B OIHOpOJHOM cpene. JIyu cBera

OtpaxkeHue cBera. 3aKOHBI OTPAXKCHUS
ceta. I[loctpoeHne M300pakeHunii B IJIOCKOM

3epKaje

5.3.3

[Ipernomiienne cBera. 3aKOHBI MPETOMIICHUS
CBeTa. AOCOIOTHBIN OoKa3areib

MIPEIOMIICHUS

5.34

[omuoe BHYTpPEHHEE OTpPayKEHUE.
[IpenenbHBIli Yyrosa MOJTHOIO BHYTPEHHETO

OTpaKEHUS

5.3.5

5.3.6

5.3.7

5.3.8

Hucnepcuss  cBera. CIIOXKHBIH ~ COCTaB

Oenoro cBera. L[Bet

Cobuparoliiue ¥ pacceuBarollne JUH3HI.
Tonkas nuH3a. DOKYCHOE PACCTOSHHUE U
ONTHYECKass  CWjia  TOHKOM  JIUH3BL.
[TocTpoenne nzo06pakeHnit B COOMparonux
U pacceuBaloImUX JuH3ax. Dopmyna
TOHKOW JHH3EL. YBeIWUeHHe, J1aBacMoe

JIMH30H

[Ipenensr npUMEHUMOCTH T€OMETPUYECKON

OIITUKHU

WNurepdepentius  cBera.  KorepeHTHbIE
HCTOYHHUKH. VYcaoBus HaAOIIOICHUS
MaKCHUMYMOB 31 MUHUMYMOB B

UHTEPPEPEHIIMOHHON KapTUHE OT JABYX




CI/IH(ba.SHbIX KOTCPCHTHBIX UCTOYHUKOB

Hudpakmuss  cBera.  JudpakiuoHHas

peméTKa. VcaoBue Ha6J'IIOI[CHI/IH T'JIaBHBIX

5.3.9 MaKCHUMYMOB npu MaJCHUN
MOHOXPOMAaTHUYECKOTO CBeTa Ha
T(PPAKIUOHHYIO PEIETKY
5.3.10 [Monspuzanus cera
TexHudeckue yCTpOWCTBA: OYKM, JIyIia,
¢doroannapar, NPOEKLUUOHHBIM ammapar,
5.3.11 MHUKPOCKOII, TEJIECKOII, BOJIOKOHHAsI
OIITHKA, IU(ppaKIHOHHAS peérka,
MOJISIPOU]T
[IpakTuueckue  pabOTHI. H3smepenue
531 nokasarens npeiomieHus. MccnenoBanue

CBOMCTB  HM300paKCHHMH B  JIMH3aX.

HabGmronenue qucnepcuu ceeta

3JIEMEHTAI CITELITUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

I'pannubl TPUMEHUMOCTH  KJIACCHYECKOU
MEXaHUKHU. ITocTynatel TEOPUHU
OTHOCHUTEIIBHOCTH: VHBAapHUAHTHOCTh
MOZYJII CKOPOCTM CBETa B BaKyyMe,

MIPUHIIATT OTHOCUTEIILHOCTH DUHINITeHHA

6.2

OTHOCHUTENBHOCTh OOAHOBPEMCHHOCTH.
3aMeI[J'IeHI/Ie BpEMCHU W  COKpallICHUC

JJIMHBI

6.3

DHeprusi ¥ UMITYJIbC CBOOOTHOM YaCTHUIIbI

6.4

CBsi3b Macchl C JHEpPrued W UMIYIbCOM
CBOOOJTHOM YaCTHIIBL. ODHEPTUs TOKOS

CcBOOOIHOI 4aCTHUIIBI

KBAHTOBA ®U3UKA

#i#Par###JIEMEHTBI KBAHTOBOM OIITUKU

7.1
711

®otonbl. PopMmyina Ilnanka cBs3u sHEPrun
¢boToHAa C ero 4actoTo. OHeprus u

UMIyJbC HOTOHA




7.1.2

OtkpseiTue U uccienopanne Gporodddexra.

OIEBITEI AT. CroieToBa. 3aKOHEI

dotordpdexra

7.1.3

YpaBHeHue DHHIITEHA s

dhororddekra. «Kpacnas TpaHMIIA

dotorddexra

7.1.4

Hasnenue ceera. Onbitel [1.H. JIebenera

7.15

XHUMHUYECKOE IENICTBUE CBETA

7.16

Texuuueckue ycTpoiicTBa: (hOTORNIEMEHT,
(dboTomaryuk, COJIHCYHAas Oarapes,

CBCTOJaHNO

7.2

7.3

7.2.1

7.2.2

7.2.3

CTPOEHUME ATOMA

Monenb atoma Tomcona. OTBITEL
Pesepdopra o uccienoBaHUIO CTPOCHHUS

aToMa. HnaHeTapHa}I MOACIb aTOMa

[Tocrynater bopa. N3nyuenue u
HOMIOIIEHUE (POTOHOB IIpU  IEpexone
aTromMa C OJHOIO YpOBHSA DJHEPIUM Ha
npyroi. Buasl cniektpoB. CekTp ypoBHEH

OHCEPIrur aroMa BOAOpOJaa

BomnoBrie cBoicTtBa vactull. BoiHBI e
Bpoiiis. KopnyckynsipHO-BOJIHOBO#M
nyanusM. Judpakuus dIEeKTpOHOB Ha

KpHUCTaax

7.24

CroHTanHOE U BBIHYKACHHOC M3JIYUYCHHUC.

YcTpoiicTBO M MPUHIMIT pabOTHI J1azepa

7.2.5

TexHuueckue yCcTpONCTBA: CHEKTPaIbHbIN
aHayM3 (CIEeKTPOCKOI), Jia3ep, KBAHTOBBIM

KOMIIBIOTEP

7.2.6

7.3.1

[Ipaktuueckne  paborel. HabGmonenue

JINHENYaToro CIICKTpa

ATOMHOE A1PO

Mertoasl Ha6J'IIOI[eHI/I$I n perucrpanuun

OJIEMCHTAPHBIX YaCTHUI]




7.3.2

OTkpbITHE  PAaAUOAKTUBHOCTU.  OMBITHI
Pezepdpopna mo ompenenenuro cocraBa
pamuoakTuBHOTO  m3nmydeHus. CBoiicTBa
anbda-, 6eTa-, raMmma-u3nydeHus. Biusaue

PaaAuOaKTUBHOCTH HaA JKUBBIC OPIraHU3MBbI

7.3.3

7.3.4

OTkpplTHE  TPOTOHAa U HEUTpOHA.
Hyxmonnas monens sigpa I'eiizenbepra —
WBanenko. 3apsan siapa. MaccoBoe 4uciio

siapa. M3oTonsl

Anbda-pacna. DNEeKTPOHHBII u
MO3UTPOHHBIA  Oera-pacnman.  ['amma-
U3ITy4eHue. 3aKOH  paJAMOAKTUBHOIO

pacrmaga

7.3.5

7.3.6

7.3.7

OHeprus CBS3M HYKIOHOB B  sJIpe.
SAnepusie cunbl. Jledext maccsl sapa
Snepuble peakuuu. JleleHWe W CHHTE3
sanep

Snepusii peakTop. TepmosinepHbIit
cunte3. [lpoOrembl U  MEPCHEKTUBBI
SIEPHOM  DHEPreTUKHU.  OKOJIOTMUYECKHE

ACIEKTHI SIAEPHOU DHEPIETUKU

7.3.8

OnemeHTapHble  yacTulbl.  OTKpbITHE
[IO3UTPOHA. @DyH1aMEHTaIIbHbBIE

B3aUMOIEHCTBUSA

7.3.9

TexHudeckue  yCTpOWCTBA:  JIO3UMETD,
Kamepa BwuibcoHa, snepHbIl peakTop,

aToMHas bomOa

7.3.10

IIpaktnueckue pabotel. HccnenoBanue

TPCKOB qacTuI (HO T'OTOBBIM

dhotorpadusim)

8.1

OJIEMEHTBI ACTPOOU3NKU

Bun 3Bé3gHoro Heba. Co3Be3nus, sSpKue

3Bé3}IBI, IJIaHETBI, UX BUAUMOC JIBUKCHUC

8.2

ComHeyHas cucreMa. llnaHeTsl 3eMHOU




TpYHIIBI. IInaneTsI-TUTaHThI u nux
CIIYTHHUKH, KapJHWKOBBIC ILJIAHCTHI. Margle

testa COTHEYHON CUCTEMBI

8.3

8.4

8.5

8.6

8.7

Comane, ¢orochepa u  armocdepa.

ConHeyHast aKTUBHOCTD
Hcrounuk sneprun CoJiHIla U 3BE3]T

3BE3/MbI, WX OCHOBHBIE XapPaKTCPUCTUKH:
Macca, CBETUMOCTb, PAIHNyC, TEMIIEpaTypa,
HX B3aMOCBSI3b. Jmarpamma
«CHEKTPATBHBI  KJIACC — CBETHMOCTHY.
3Bé3npI  IVIABHOH  IMOCIEAOBATENHHOCTH.
3aBHCHUMOCTHL «Macca — CBETHUMOCTBY» IS

3BE3] TJIaBHOM IOCJICA0BATCIIBHOCTH

##H#Par###BHyTpeHHee  CTpoeHHE  3BE3L.
CoBpemeHHbBIE NIPEe/ICTaBIIECHUs 0
npoucxoxaeHuu u s3posmouun ConHoa M

3BE3]1. DTAIbI )KU3HU 3BE3]T

Mineunsii  Ilyte — Hama [anaktuka.
CnupanbHas  cTpykTypa [ amakTukw,
pacopeneneHue 3BE€31, rasa W IbUIM.
[lonoxxenne u gBuxenne ConHoa B
lanaktuke. Ilnockas wu  cdepuyeckas

OOACUCTEMBI | aJlTakKTUKHA

8.8

8.9

8.10

Tuner ramaktuk. PagmorajakTMkn U

KBa3apbl. UEpHBIE IBIPHI B SApaX TadakTHK

Bcenennas.  Pacmupenue  BceeneHHoM.
3akoHn XaOb6na. Pasz0eranue rajakTuk.
Bospact u pamuyc BcenenHoil, Teopus
bonpmioro B3peiBa. Mogens  «ropsiuen
Bcenennoi». PenukroBoe usinydeHue

MacmtabHast ~ cTpykTtypa  Bcenennoil.
Meraranaktuka. Hepeménnsie mpoOiembl

ACTPOHOMUHU




YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» Guzuka. 10 knacc. Mskumes I'.4., byxosnes b.b., Corckuii H.H.; non
penakimueit [TapdpentreBoii H.A. AxuimonepHoe obmectBo «M3maTeabcTBo
«IIpocBemienue»

» ®usuka. 11 knacc. Msakumes I'.4., byxoBues b.b., Yapyrun B.M.; oz
penakuueit [lapdentreBoit H.A. AxiinonepHoe obmectBo «M3naTenncTBo

«ITpocsemenue»

METOANYECKHUE MATEPHUAJIBI J1JISA YUUTEJIA

®duzuka. 10 knacc:noypouHsle mianel mo yueOnuky Msikuies [.5., ByxoBiieB
b.b., Corckuit H.H.; non penakmueit [lappentreBoit H.A. - Bonrorpan:Yuurens,
2020.-303c.

®usuka 8 kiacc Mskumies ['.41., byxosues b.b., Hapyrun B.M.; nox penakuueit

[TapdentreBoit H.A:3-e uznanue. 2019r

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

https://edsoo.ru

https://school-collection.edu.ru

http://experiment.edu.ru

http://www.fizika.ru









