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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1mo ¢Qusuke 0a30BOro ypoBHS Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJOKEHUW M TpeOOBaHUM K pe3yJbTaTam
OCBOGHHUSI OCHOBHOW 0Opa30BaTeNbHON MporpaMmsbl, npeactaBieHHbIX B OI'OC
COO, a Ttakxke c ydy€toM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHILIETIIUMA TIpernojiaBanusi yuyeOHoro mnpeamera «Dusnka» B 00pa3zoBaTEIbHBIX
OpTraHu3aIUAX Poccuiickoiu denepanuu, peATU3YIOLINX OCHOBHEIE
oOpa3oBareibHbIe MPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (POPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTuHbl Mupa oOydarommxca 10-11 kimaccoB mnpu
oOyueHuu ux Qu3uke Ha 0a30BOM ypOBHE Ha OCHOBE CUCTEMHO-JESTEIIbHOCTHOIO
noaxona. I[lporpamma mo ¢usmuke coorBercTByer TpeboBanusm OI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yJbTaTaM
OoOy4eHHMs, & TAKXKE YUYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEAMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHBIMU YUYE€OHBIMHM IpeameTramMu. B Hel
OTIPENIENAIOTCA OCHOBHBIE LIETIM U3YUYEHHUsS] (PU3UKU HA YPOBHE CPEIHEro OOLIETO
oOpa3oBaHMsl, IJIAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (PU3MKU: JTUYHOCTHBIE,
MeTalpeIMETHbIE, IPEeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3MKe BKIIOYAET:

e IUIAHUPYEMBbIE Pe3yJIbTaThl OCBOEHUS Kypca (PU3HKU Ha 6a30BOM ypOBHE, B

TOM YHCJIE IIPEIMETHBIE PE3YyJIbTaThl IO roJjaM 00yUYEHUS;

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

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAaX NPHUPOABI, BBICTyIas B
KauecTBe y4eOHOro mpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpysxaromiem mupe. IKoabHBIN Kypc GU3NKN — CHCTEMOOOpa3yOmui
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB U SIBJICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHEH,
¢dbuznyeckoit reorpadueir u actpoHomued. Mcmosb3oBaHME W aKTUBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpelensieT  XapakTep U pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTMM B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IOJIyYEHUS HOBBIX MAaTepHaloB C 3aJlaHHBIMU CBOMCTBAMHU M APYTHX.
N3ydenne ¢u3nKkd BHOCUT OCHOBHOM BKJIaJd B (OpMHUpOBAHUE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydarommxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAYYHBI METOJI TO3HAHMSI TP BBIIOJIHEHUU UMH YU€OHBIX UCCIICOBAHUM.

B ocHoBy kypca ¢u3WKM Ji ypOBHS CpeaHEero oOmiero oOpa3oBaHUS
NOJIOXKEH pAN UACH, KOTOpPbIE MOXXHO paccMaTpUBaTh KaK MPHUHLMIBI €0
MOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEpUIEHHBIM, OH COACPIKUT MaTepuajl U3 BCEX pa3lesioB (GU3MKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKOMN, TaK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B cOOTBETCTBUM ¢ HeW MaTepuan Kypca (QU3HKU
o0ObeaMHEH BOKpYr (Qu3nueckux Teopud. Begymum B Kypce sBiseTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEPHH, BEIIECTBE W
noJie.

Hoes eymanumapuzayuu. EE peanuzanus mnpeanosiaraeT HCIOJIb30BaHUE
I'YMAaHUTAPHOTO TOTEHIHaIa (PU3NYECKON HAyKH, OCMBICICHUE CBS3M Pa3BUTHUSA
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEeMaMH.

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

Hoes oxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIep)KaHMsl, TMOCBAIIEHHBIX HKOJOTMYECKMM MpoOJemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKXke 00CYXKIACHUs
po0JIeM pallMOHATIBFHOTO MPUPOIOTIOIB30BAHUS U HKOJIOTMYECKOM 0€30MMacHOCTH.

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 IMPEACTABICHUSIX O MOPHUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHHl, JJIsI ONUCAHUS ECTECTBEHHO-HAyYHBIX SBJICHUN U
MIPOIIECCOB).

CHCTeMHO-AESATENbHOCTHBIN MOJIX0 B Kypce (DM3UKU peann3yeTcsl Mpexie
BCEro 3a CUET OpraHu3alyU SKCIEPUMEHTAIBHOU AESTENBHOCTH O0YYarOIIUXCH.
Jlns  6a3oBoro ypoBHA Kypca (U3MKM — OTO HCIOJIB30BAHHE CHCTEMbI
(bpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OPATOPHBIX pPadoT,
KOTOpbI€ B mporpamme no (usuke oObeIUHEHBI B OOIIMNA CIHCOK YUEHHUYECKUX
IpaKkTUYECKUX padoT. BhifeneHne B yKa3aHHOM IepedHe JabopaTOpHBIX padoT,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIICCTBISCTCS y4aCTHUKaAMU
o0pa30BaTeNBLHOTO TIPOIlecCa HCXOMs W3 OCOOCHHOCTEW TUJIAaHUPOBAHMS W
ocHameHuss kaOmHera Qusmku. Ilpm »>ToM  obOecrmieumBaeTcs  OBIAJICHHUE
OoOy4YaroIMMHUC YMEHHUSIMHU TPOBOAUTH KOCBEHHBIC HM3MEPEHUsI, HMCCIIECI0OBaHUS
3aBUCUMOCTEH (DU3NYECKUX BEJIWYMH M TIOCTAHOBKY OIIBITOB 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
3aJlaHHOM (DU3UYECKOI MOJIEIbIO, MO3BOJIIONINE TIPUMEHSITh U3YUEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KakK U3 OJHOIO paslena Kypca, Tak M MHTETpUpys 3HAHUS U3
pa3HbIX pasnaenoB. s KayeCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKaHWS (PU3NUYECKHX SBICHUHW M MPOIECCOB B OKPYKAIOIICH
KU3HHU, TpeOyrolue BbhIOOpa (U3MYECKON MOAENU g CUTYyallMH MpakTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanmsimu DPI'OC COO k maTepHalbHO-
TEXHMYECKOMY oOOecledeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(bU3UKK Ha YPOBHE CPEHEro 00I1Iero 00pa3oBaHusl JOJKEH U3y4YaThCsl B YCIOBUSIX
peIMETHOr0 KaOuHeTa (U3HKUA WIA B YCIOBUSX HHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (Qu3MKM HOMKHO OBITH
HEeoOXoMMoe J1abopaTopHOoe OOOpYyJOBaHUE [Jis BBHIMIOJHEHUS YKa3aHHBIX B
nmporpamMme 1o (pU3NKEe YUCHHUYECKHX MPAKTUUECKHX PaboT W JEMOHCTPAIIMOHHOE
o0opy10BaHHE.

JleMoHCcTpallMOHHOE  000pyZoBaHHE (OpPMHpPYETCSI B COOTBETCTBUU 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 MPUMEHEHH.

JlabopaTopHoe 000OpynOBaHME MJIS YUYEHHUYECKHX TMPAKTUYECKUX padboT
dbopMHpyeTCs B BUIE TEMAaTHYECKHX KOMIUICKTOB M OOCCTICUMBACTCS B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydJamomuxcs. TemaTmueckue KOMIUIEKTHI
7a00paTOpHOTO OOOPYJIOBAaHUS JIOKHBI OBITh IOCTPOCHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIIOTOBBIX W IU(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETHHBIX CUCTEM B BHJI€ TU(PPOBBIX TaOOpaTOPUH.

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

e (dopMupoBaHHE HWHTEpeca M CTPEMJICHHS OOYyYaroIIMXCS K HayIHOMY
U3YUYEHUIO TPUPOJIbI, PA3BUTHE HMX HMHTEIUICKTYalIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

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

e (dopMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ylibTaTa W3Yy4YCHUS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

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

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

JlocTikeHne dTUX 1eNield 00ecTieunBaeTCsl PEIICHUEeM CIEAYIOIMMUX 3a/ad B

mpoliecce u3ydeHus Kypca (U3uK1 Ha YpPOBHE CPEHETO O0IIero oOpa3oBaHuUs:



e TMpHOOpEeTEeHHE  CUCTEMBI  3HAHUK 00  oOmMX  (U3NYECKUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpHsIX, BKJTIOYAst MEXaHUKY,
MOJICKYJISIpHYIO  (DM3MKY, OJJIEKTPOJAWHAMUKY, KBAaHTOBYIO (U3HKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opMupoBaHue yMEHHUI TPUMEHSATH TEOPETUYECKUE 3HAHMUS IS
OoOBbsiCHeHUS (PU3WYECKUX SABICHUH B TPUPOAEC W IS TPUHATHSA
MMPAKTUYECKUX PEIICHUM B MIOBCEIHEBHOMW KU3HU;

e OCBOCHHE CIOCOOOB peIIEHUs Pa3IUYHbIX 3a7ad C SBHO 3aJlaHHOMN
bu3nueckoil MOJENbI0, 3ajJad, MNOJAPa3yMEBAIOIIUX CAaMOCTOSATEIbLHOE
co3faHue Gu3NUecKorl MOJEINH, aJIeKBAaTHON yCIOBUSM 3aJa4uH;

e TOHMMAaHHE (UBNYECKUX OCHOB M MPHUHIIUIIOB JCHUCTBUS TEXHUYECKHUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIHMSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJIAJICHUE METOJIaMU CAaMOCTOSITEJIbHOTO IJIAHUPOBAHUS U MPOBEACHUS
bu3nYeCKUX SKCIEPUMEHTOB, aHAIW3a W HMHTEpHpeTanuu uHpopmammu,
OTIpeeNIEHNS TOCTOBEPHOCTH MOTyUYEHHOTO PE3yJIbTaTa;

e CO3JAaHME YCIIOBUH JJIsi Pa3BUTHSI YMEHHUH MPOEKTHO-UCCIIEI0BATEIHCKOM,
TBOPYECKOH J1€ATEIbHOCTH.

Ha wusydenne ¢usuku (6a30BbIi ypOBEHb) Ha YPOBHE CPEIHETO OOIIETro

oOpazoBanus oTBoauTcst 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HeJEN0), B
11 kmacce — 68 yacoB (2 yaca B HEJIETIO).



COJAEPKAHUE OBYUYEHUA
10 KITACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOI'O IIO3HAHUSA

®uszuka — Hayka o mpupoje. HaydHble MeTOIbl MO3HAHUS OKPYKAIOIIETrO
Mupa. Ponb 53KcnepuMeHTa W TEOPUU B MPOILECCE TO3HAHUS MPUPOIBI.
DKCIIEpUMEHT B (hU3BHUKE.

MonenupoBanue ¢Gu3NYECKUX SBICHUM M TporieccoB. HaydHble TUIOTE3HI.
du3nyeckre 3aKOHBI U TEOPUH. [ paHUIBI TPUMEHUMOCTH (DU3UIECKUX 3aKOHOB.
[TpyuHLMIT COOTBETCTBUS.

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 TMPOEKIMM Ha OCH CHUCTEMBI KOOpJWHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE 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  aBvKeHHE. [IBUKEHHE  MaTepUAIBHOM TOYKH IO
OKPYHOCTH C ITOCTOSHHOM 10 MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. [{eHTpocTpemMuTensHOE yCKOPEHUE.

TexHuyeckue yCTPONCTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JBH>)KCHUE CHAPSIOB, LICMTHBIE U PEMEHHBIE TTEpEavn.

Jlemoncmpayuu

Mogens cucTeMbl OTCU€Ta, WIITIOCTPAIUS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBHDKCHUS.

[IpeobpazoBanue NBUKEHUN C UCTIOIBb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEHHOM MIPOCTPAHCTBE.

Habmronenne naBwkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTANIBHO.



N3mepeHne ycKopeHusi CBOOOIHOTO MaICHHUS.

Hamnpagiienue ckopocTy pu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopmvie padbomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEAEICHUS 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 Tesa, OPOLIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

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

Macca tena. Cuna. Ilpunnun cynepnosuuuu cuil. Bropoi 3akoH HeroToHa
JUUI MaTEpUalbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MaTepuaabHbIX TOYEK.

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

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

Tpenue. Bunpl Tpenus (1mokosi, CKoiapxeHus1, kauenusi). Cumna tperusi. Cyxoe
TpeHnue. Cuiia TpeHHs CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduimeHt tpeHusl.
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 TBEPIAOIO TEA.

TexHn4eckre yCTpOWCTBA M MNPAKTUYECKOE MPUMEHCHUE: MOAIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepUum.

CpaBHeHHME MacC B3aUMOJICMCTBYIOIINX TEJI.

Bropoii 3akoH HerotoHna.

N3mepenue cuil.

CnoxeHue CHll.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT Jiepopmaruu.

HegsecomocTe. Bec Tena npu yCKOpEHHOM MTOAbEME U TIAJICHUU.

CpaBHEeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

VYcioBust paBHOBECHUs TBEPAOTO Teiia. Buibl paBHOBECHS.

Yuenuueckuii akcnepumenm, nabopamopmusvie pabomul

N3yuenue aBmxeHust Opycka 1o HaKJIOHHOW MJIOCKOCTH.



HccnenoBanre 3aBUCUMOCTH CUJI YIPYTOCTH, BO3HUKAIOUIUX B MPYXKUHE U
pEe3MHOBOM 00pasiie, OT uX AehOopMaIivH.

HUccnepoBanne ycinoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAILCHUS.

Tema 3. 3akoHbl coOXpaneHus @ MexaHuKe

NmMnynbc MatepualibHOM TOYKU (Tena), CUCTEMbl MATEPUAbHBIX TOYEK.
NMnynbe cuilbl U1 U3MEHEHUE HMMITyJIbCa Teja. 3aKOH COXPAHEHUsS HUMITYJIbCA.
PeakTrBHOE IBMXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi sHeprusi MarepualibHOW TOUkH. Teopema 00 H3MEHEHHH
KUHETUYECKOU SHEPTUMU.

[ToTeHunanbHas SHEPrUsl. [ToTenuuanbHas SHEPTHUs YIpYyro
nedhopmupoBaHHor — npykuHbl.  [loTeHlManpHas  SHEprust Tejla  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHunanbHble W HENOTEHUHUANbHbIe  Cuibl.  CBs3b  pabOTHI
HEMOTECHIIMAIBHBIX CHUJI C M3MEHECHHUEM MEXaHUYECKON JHEPruM CHUCTEMBI Tell.
3aKOH COXPAHEHUSI MEXaHUYECKON IHEPTUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHUSI.

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

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[Tepexoa MOTEHIIUATLHOM YHEPTUU B KHHETUUECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

N3ydenne abCOJIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

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

Paznea 3. MosexkyasipHas pu3uka 4 TEPMOJUHAMUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOT meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. Jduddysusa. Xapaktep ABUKEHUS HU
B3aUMOJECHCTBUS 4YacTULl BemlecTBa. MoAenum CTpOEHHUsI ra3oB, XUJIKOCTEU H
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  MOJIEKYJSIPHO-
KMHETUYECKOW TEOpUH HACaNbHOrO ra3za. AOCOJIOTHas TeMmmepaTypa Kak Mmepa
CpelIHEN KWHETUYECKOM SHEpruu TEIIOBOro JBMKEHHMs dactul] rasa. [llkana
temnepatyp KenbBuna. ['a30Bble 3akOHBI. YpaBHeHUEe MenneneeBa—Knanelpona.
3akoH /lanbToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBICHHE H3OMPOIECCOB: H30TEpMa, H30X0Pa,
n3obapa.

TexHuyeckrue yCTpOICTBA UM MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OneIThl, 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 AABICHUS ra3a Ha CTEHKH COCY/a.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHUS HACAIBHOTO rasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

OnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE M3MEPEHUU
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3Ayxa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamMuKu

TepmonuHamuueckass cucrema. BHYTpEHHsASI 3HEpPrusi TEPMOJIMHAMHYECKOU
CUCTEMBI U CTIOcO0bI €€ n3mMeHeHus. KonnuecTBo TermioTel U pabota. BHyTpeHH: s
SHEPrusi  OAHOATOMHOTO  HJeallbHOro  Tra3a. Buasl  Teruonepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3yUYeHHUE. Y IeJbHAs TEIIOEMKOCTh BEIIECTBa.
KonruecTBo TEIIOTH MpH TEIUIONEepeaye.

[Tonsitue 006 ammabatHoM mporecce. [lepBbIii 3aKOH TEPMOIUHAMUKH.
[IpumeHnenne mepBOro 3akoHa TEPMOJWHAMUKH K m3omporeccaMm. [ 'paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpatumMocTh IPOIIECCOB B IPUPOIE.

TennoBble  MamwmHbl.  [IpuHOUNBI ~ AEHCTBUS  TEIJIOBBIX  MAllWH.
[IpeoOpa3zoBanusi SHEpPruM B TEIUIOBBIX MamuHax. KoadduimeHnt momae3Horo
nericTBus TeruioBod MammuHbl. I{ukn KapHo m ero ko3pduumeHT IoIe3HOro
JEUCTBUS. DKOJIOTMUYECKUE MPOOIeMbl TEIIOIHEPTETUKH.



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

Jlemoncmpayuu

W3meHeHne BHYTpEHHEH HHEpruu Teja MPH COBEPIICHUU 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
OTHHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATES BHYTPEHHETO CTOPaHUs, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul

N3mepeHne yaenbHol TENI0EMKOCTH.

Tema 3. Azpecamniwie cocmoanus éewjecmea. Pazosvie nepexoowvl

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

TBépnoe Teno. Kpucrammmyeckue n amopdubie Teraa. AHU30TPOIHUS CBOMCTB
kpuctaiuioB. Kuakue kpuctaibel. CoBpemeHHble Marepuaibl. [lnaBienue u
KpUcTajuIM3anus. Y aejibHas TerioTa miasieHusd. Cyonumarusi.

YpaBHeHuUe TEII0BOTO OaiaHca.

TexHuyecknue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIIOTUU MOJTYyUYECHHUS] COBPEMEHHBIX MaTEpHUaloB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBOMCTBa HACBIIICHHBIX apOB.

Kunenuve npy MoHWKEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIaXKHOCTH.

HabGnronenue HarpeBaHus U MJIaBJICHUS KPUCTAUIMYECKOTO BEILIECTBA.

JlemoHCTpauus KpucTaioB.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHamMuKa
Tema 1. Inexkmpocmamuxa
OnekTpu3anus Tel. OJEKTpUYecKHil 3apsia. J(Ba Buaa »IEKTPUUYECKUX
3apsinoB. IIpOBOJHUKHM, OUANEKTPUKU W MOJYNPOBOAHUKHU. 3aKOH COXPAHECHHS
AIEKTPUYECKOTO 3apsa.
B3aumopeiictBue 3apsaoB. 3akoH Kynona. TodedHblil 3€KTPUYECKUA 3apsij.
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.

JIMPIEKTPUKY B DJIEKTPOCTATUYECKOM IIOJIE.

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. Ilocmoannbstii 3n1ekmpuueckuii mox. Toxu 6 paziuunvix cpedax

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

Hanpsbxenne. 3akon OMa 1151 ydacTKa LETH.

DNEKTPUYECKOE CONPOTUBIIEHUE. YJEJIBHOE CONPOTHUBICHHE BEIIECTBA.
[TocnenoBarenpHOE, MapalIeIbHOE, CMEIIAHHOE COEIMHEHNUE ITPOBOIHUKOB.

Pabora oanektpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MomHOCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOBUXKYILAsI CUJa M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akoHn Oma 11 oJaHOM (3aMKHYTOM) 3JIeKTprudeckoi nenu. KopoTkoe 3aMbIKaHUE.

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

DNEeKTpUYECKU TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITy4KOB.

[ToynmpOBOAHUKH. CoOcTBeHHas " IpUMECHAs  MPOBOJUMOCTh
noJiynpoBogHUKOB. CBoiicTBa p—N-niepexosa. [loaynpoBogHIKOBbIE TPUOOPHI.

ONeKTpuYecKnuidi TOK B  pacTBOpax M paciulaBaX  AJIEKTPOJIHUTOB.
DIIEKTPOJIUTUYECKAS JUCCOUUALMS. DIEKTPOIIU3.



OnekTpuueckuid TOK B ra3zax. CaMOCTOSITEIbHBIA M HECaMOCTOSATENIbHBIN
paspsa. Monnus. [Inazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJITMETpP, PEOCTaT, HCTOYHHKU TOKa, OAJIEKTPOHArpeBaTelibHble MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONMPOTUBIICHUS, BAKYYMHBIN AHO/I,
TEPMHCTOPHI 1 POTOPE3UCTOPHI, MOTYITPOBOAHUKOBBIN IUO/, TAIbBAHUKA.

Jlemoncmpayuu

W3MepeHne CUiTbl TOKa U HaIPSKEHMUS.

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

CMeliaHnHOe COeTMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe JIEKTPOIABMKYIIEH 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 skcnepumenm, nabopamopmusvie padomul

N3yuyeHue cMenaHHOTO COEIMHEHUS PE3UCTOPOB.

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

HabGmronenne amexrpoimsa.

MexknpeaMeTHbIe CBA3H

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

Meoicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHU: SIBJICHUE, HAay4HbId (akT, runores3a, Qu3myeckas 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 ABMIXKEHHE 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, TEPMOMETP.

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 Opcrena. BzanumoaericTBre mpoOBOJHUKOB 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 3SJIEMEHTapHBIX
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 JJIEKTPOJABUKYIIEH CHIIBI UHAYKIHH OT CKOPOCTH W3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHue caMOMHIYKIIHH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

N3ydeHne MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBHS MOCTOSHHOTO 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. [lepuoxa, wactora, amrmumtyna u (asa xoseOaHUI.
[IpyXrHHBIN MasTHUK. MaremMaTu4eCKuil MasiTHUK. Y PAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBparieHue sHepruu Mpy raApMOHUYECKUX KOJICOAHUSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIC KOJEOAaHUS B
UJeaJbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUsl MEXIy MEXaHWYECKUMHU U
AJEKTPOMAarHUTHBIMU KoJieOanusiMu. dopmyna Tomcona. 3akoH coxpaHEHUs
HHEPTUU B UJICATHHOM KOJIeOaTEIbHOM KOHTYDE.

[IpencraBienue o 3aTyXarolmux KojieOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJiebanusi. PezoHanc. BeIHYX/I€HHBIEC 2JIEKTPOMArHUTHBIE KOJICOaHUSI.

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

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedIECHUE IIEKTPUUSCKOM
HHEPIruHu. DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJICTBE JJIEKTpodHEeprun. KymnbTypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

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

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KoJIeOATENbHON CUCTEMBI (MPYKUHHBIA WU
MaTeMaTUYECKUI MasSTHHK).



HaOnronenue 3atyxaromux KoaeOaHuu.

HccnenoBanrie CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

Habmnronenue pezoHanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHHM) JJis
3JIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3oHaHC mnpu MOCIENOBATEIbHOM COEIMHEHHH pE3UCTOpa, KaTyIIKH
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUYU AIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbomul

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

HccnenoBanue IMEPEMEHHOTO TOKa B LENM U3 IIOCJIEN0BAaTEIbHO
COEIMHEHHBIX KOHJIEHCATOPA, KATYIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 3,1eKmMpPOMAZHUNHbBIE 60JIHbL

Mexanuueckue BOJIHBI, yCIOBUS pacnpocTpaHeHus. [lepuon. CkopocTb
pacnpocTpaHeHusi W JUyIMHA BOJIHBL. llomepeuHble W TPOJOJIBHBIE BOJHBIL.
HnTepdepenius u qudpakius MEXaHUYECKUX BOJIH.

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

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3YyUYEHHUS JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuentanus BektopoB E, B, V B anexkrpomarautHoi BonHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTpaX€HHUE, MpeJIOMIICHUE, Moysgpu3anus, Tudpakuus,
uHTepdepenus. CKOpoCcTb 3JE€KTPOMAarHUTHBIX BOJIH.

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

[TpuHIMIIBI paIUOCBS3U U TENIEBUICHU. Pagnonokanusi.

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 pacpoOCTpaHEHUE MONEPEYHBIX U MPOJOJIBHBIX BOJIH.

KoneOG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGntonenue orpaxeHus: M NpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenune nnrepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI1 pE€30HAHC.

Habmronienue cBA3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
Y4aCTOTON KOJeOaHMIA.



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

Tema 3. Onmuxa

['eomeTpuueckas ontuka. I[IpsMonMHENHOE pacIpoCTpaHEHUE CBETa B
ogHopoaHou cpexe. JIyu cBera. ToueyHbId HICTOYHUK CBETA.

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

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbld yroja MNOJIHOTO
BHYTPEHHETO OTPaKCHHSI.

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

ColOuparome U pacceuBaroiiue JuH3bL. ToHKas JuH3a. DOOKYyCHOE
paccTosTHUE W ONTUYECKas Cuiia TOHKOM JuH3bl. [locTpoenue uzoOpakeHUil B
coOMparoluX U paccerBaromux JruH3ax. Dopmynia TOHKOW JTUH3BI. Y BEJIMUYEHUE,
JTaBa€MOE€ JINH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. WuTepdepenunss cBeta. KorepeHTHbIE HCTOYHUKH.
VYcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakuus cBera. JudpakinuonHas pemérka. YclIoBUE HAOIIOICHUS
[VIABHBIX ~MaKCUMYMOB TIpM  TAaJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TU(PAKIIMOHHYIO PEIMIETKY.

[Tonmsapu3zanus ceera.

TexHuyeckne yCTpPOWCTBAa M NPAKTHUYECKOE MPUMEHEHUE: OYKH, JIyIa,
dboToanmapaT, MNPOEKIIMOHHBIM amnmapar, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIéTKa, MOJISIPOUI.

Jlemoncmpayuu

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

[TomHoe BHYyTpeHHEE oTpaxkeHre. Mojiesib CBETOBOA.

HccnenoBanre CBONCTB M300paskeHUH B JIMH3AX.

Mopenu MUKpocKora, TeJIeCKona.

Habmronerune naTepdepeHIIy CBETA.

Habmronenune nudpakiuu ceera.

HaGmronenue nucnepcuu cBera.

[TonyudeHue ciekTpa ¢ MOMOUIBIO MPU3MBI.

[Toyyenue ciekTpa ¢ MOMOIIBbIO AUGPAKIIUOHHON PEIIETKY.

Hab6nronenune nonsipusanuu cBeTa.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbomul



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

Pa3znes 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH

['panuubl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [loctynatsl
CHEIUAIbHOW TEOPUM OTHOCUTEIBHOCTU: HWHBAPUAHTHOCTh MOJYJS CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEWHA.

OTHOCHUTEIBHOCTE OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHH U COKpAIlCHUE
JUTUHBI.

OHEPrUsi U UMITYJIbC PEIIITUBUCTCKON YaCTHULIBI.

CBs13b Macchl € DHEPrUel U UMITYJIbCOM PEISTUBUCTCKOW 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 1 ucciaegoBanue porodddexra. OnbiThl A. I'. CtoneroBa. 3akoHbI
dotorpdexra. YpaBuenue OuHmTeitHa s hoToddpdexra. «KpacHas rpanuiiay
dboToaddexra.

JHaBnenne cBera. OnbiThl 1. H. Jlebenena.

XHUMHUYECKOE IEHCTBUE CBETA.

TexHuyeckue yCTpPOMCTBA M MPAKTHUUECKOE MPUMEHEHHUE: (POTOIIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

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 cBOViCcTBAa yacTull. BosHbl ne bpoiiist. KoprycKynsipHO-BOJHOBOM
Ty ali3M.

CHnoHTaHHOE U BBIHYKJICHHOE U3JTyUEHHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.



Llemoncmpayuu
Mopnens onsita Pesepdopra.
Onpenenenue AJIMHBI BOJIHBI J1a3epa.
Habnronenue IMHeHYaThIX CIIEKTPOB 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
paavoakTUBHOTO u3iydeHus. CBoiictBa anbda-, Oera-, ramMMa-u3Iy4yeHHUs.
Bimstnue paanoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.
OTtkpeiTHE TIpoTOHA M HeWTpoHa. HykionHas monens siapa ['eitzenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncino sapa. M3otomnsl.
Anbda-pacnan. OJIEKTPOHHBII W TO3UTPOHHBIN Oera-pacnaa. I'amma-
U3JIly4yeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.
DHeprus CBA3M HYKJIOHOB B sjipe. Snepubie cuibl. Jlepekt Macchl sapa.
S nepHble peakunu. JleneHue u CUHTE3 sIEp.
SAnepnwiii peaktop. Tepmosinepubpiii cuHTe3. [IpoOnemMbl W TEPCHEKTHUBBI
AJIEPHON DHEPTETUKH. DKOJOTHUECKUE ACTIEKThI IAEPHON SJHEPTETUKH.
DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.
MeTob1 HaOJTIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YaCTHII.
dyHIaMeHTalbHbIE B3auMOJIeHcTBUA. EAMHCTBO u3nueckol KapTUHBI MUDPA.
TexHuyeckue yCcTpoucTBa U IMPAKTHUYECKOE IIPUMEHEHHUE: TO3UMETp, KaMmepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.
Jlemoncmpayuu
CUéTYrK MOHU3HPYIOIINX YaCTHUL.
Yuenuueckuii sxkcnepumenm, nabopamopsvie pabomoi
HccnenoBanre TpEKOB YacTHIL (M0 TOTOBBIM (OTOrpadusim).

Pa3znen 8. JjieMeHTHI ACTPOHOMHUM U aCTPOPU3NKH

Dtanbl pa3BUTHS acTpoHOMUU. [IpukiiagHOe 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMHH.

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

ConHeuHas cucteMma.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprum CoiHIIA@ U 3BE3.
3BE3AbI, UX OCHOBHBIC XAapAKTEPUCTUKHU. J(MarpaMma «CHEKTPAJIbHBIM KJIacc —
CBETUMOCTB». 3BE3JbI TJIABHOM IOCIEIOBATEIBHOCTH. 3aBHCHMOCTb «Macca —
CBETUMOCTBY» ISl 3BE3]l TJIABHOM MOCJIEAOBATEIBHOCTU. 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 Xa006ia. Pazberanue rajakTuk.
Teopus bonpmoro B3psiBa. PenukToBoe n3inydeHue.

MacirabHas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaemMbl aCTPOHOMUMU.

Vuenuuecxue nabnooenus

Halnronenuss HeBOOPYKEHHBIM TJIa30M C MCIOJIB30BAHUEM KOMIIBIOTEPHBIX
MPUJIOKEHUHN JJIs1 OPE/ICTICHUs TI0JIOKEHUSI HEOECHBIX O0OBEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s CEeBEpHOro MOMyIIapus U IPKUE 3BE3bI.

Hab6monenus B Teneckon JlyHsl, mianet, Maeuynoro IlyTu.

Oo0o01maroLiee MOBTOPEHUE

Ponr ¢usuku W acTpOHOMUM B DSKOHOMHUYECKOM, TEXHOJOTHUECKOM,
COLIMAJIBHOM M ATUYECKOU c(pepax nesTeabHOCTH YEIOBEKa, POJIb U MECTO (PU3MKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAy4HON KapTHHE MHPA, POJIb (PU3UUECKON TEOPHUH
B (GOpPMHpPOBAHUM TIPEACTABICHUNM O (UUYECKOM KapTUHE MHpa, MECTO
(bu3nYECKOl KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABJICHUIN O MPUPOJIE.

MexknpeaMeTHbIe CBA3H

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

Mesicnpeomemuvie nonsmusi, CBSI3aHHBIE C U3YUYEHHEM METOJOB HAYYHOTO
MO3HAHUA: SIBJICHWE, HAay4HbIA (akT, rumore3a, (pu3myeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOICHUE, SKCIIEPUMEHT, MOJICITMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxka: peuieHHWE CHCTEMbl YPABHEHUH, TPUTOHOMETPUUYECKUE
(GyYHKIIMU: 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 KUBOWM TMpUpojie, KoJjieOaTelbHbIC
JIBVKCHUS B KMBOM MPUPOJE, ONITUYECKUE SABJICHUSA B )KUBOMW MPUPOJE, ACUCTBUE
paJualiy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTpPOCHHE aTOMOB M MOJIEKYJI, KPUCTALUIUYECKAsI CTPYKTypa TBEPIBIX
TeJI, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKOW PEMIETKH, CHEKTPaTbHBIN
aHaJu3.



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

Texnonozus: JMHUM DJIEKTPOIIEpenad, IEeHEpaTop IEPEMEHHOIO0 TOKa,
3JIEKTPOJIBUraTeNlb, MHIAYKIMOHHAs I€4Yb, pajaap, PaguoNpUEMHUK, TEIEBU30p,
aHTeHHa, TenedoH, CBY-neub, NMpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEeuYHas Oatapesi.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

[TnanupyemMbie pe3yabTaThl OMHPAIOTCS Ha BEAYIIHUE IEJIEBBIE YCTAHOBKH,
OTpaKaIOIIUH OCHOBHOM, CYIITHOCTHBIN BKJIAJl M3y4aeMOU MPOrpaMMbI B pa3BUTHE
JUYHOCTH OOYYaroIIerocs, X CIIOCOOHOCTH C HCIIOJIb30BAaHHEM 000PYIOBaHHEM
neHTpa « Touka poctay.

OcBoenue ydeOHOTO Tpenmera «®Du3nWka» Ha YPOBHE CPEIHErO OOIIEeTo
oOpa3oBanus (0a30BbIN YPOBEHB) JOJKHO OOCCTICUUTHh JOCTIKCHUE CIICTYIOIINX
JUYHOCTHBIX, METAINIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTaTOB.

JINMYHOCTHBIE PE3YJIBTATDI

JInyHOCTHBIE pe3yJIbTaThl OCBOEHHUS y4eOHOro npeameTa « ODu3uKay AOJIKHbI
OTpa)xkaTh TOTOBHOCTh M CIOCOOHOCTh OOYYalOlIUXCsl PYKOBOJICTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIluM, TO3WTUBHBIX BHYTPEHHUX  YOEXKIEHHI, COOTBETCTBYIOIIUX
TPAAUIMOHHBIM I[IEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PaCIIMPEHUE >KU3HEHHOTO
ONBITA U OMbBITA JIEITEILHOCTH B MPOILIECCE Peaau3alii OCHOBHBIX HAIPaBJICHUH
BOCIIUTATEJILHOM AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3ULIMKM 00YYaIOIIEeTroCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO YWI€HA POCCUICKOI0 OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEUYETOBEUECKMX T'YMAaHUCTUYECKHX |
JIEMOKPAaTUYECKHUX LIECHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JIESTEIIBHOCTh B MHTEpPECAX I'Pa)KJaHCKOIO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJICHUU B 00pa30BaTEIIbHON OpraHU3allNY;

YMEHUE B3aUMOJEHCTBOBATH C COLUAIIbHBIMA HHCTUTYTAMU B COOTBETCTBUH C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2)IATPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOMU UICHTUYHOCTH,
MaTpUOTU3MA;

LIECHHOCTHOE OTHOIIEHUE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTHKECHUSIM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3)1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHWBATh CUTYAIlMI0O M TMPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPUEHTHUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJIE B
JEATEIIbHOCTU YYEHOT0;



OCO3HAHME JIMYHOr'O BKJIaJa B IOCTPOCHUE YCTOMYUBOrO OyAYIIETO;

4)3cTeTHYECKOro BOCIIMTAHUS:

ACTETUYECKOE OTHOLICHUE K MUPY, BKIIFOYAs 3CTETUKY HayYHOT'O TBOPYECTBA,
IpUCYIIETO (PU3NIECKON HAYKE;

5)Tpy10BOIro BOCIIMTAHMS:

UHTEpEC K pa3iu4yHbIM cdepaMm MpodhecCHOHATbHON IEesSTEIbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOMN M TEXHUKOW, yMEHHE COBEPIIATh OCO3HAHHBINA BHIOOD
Oyayuiei npodeccun U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IJIAHBL;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 001acTu
(U3KUKYN Ha IPOTSKEHUH BCEU KU3HU;

6)3K0JI0rM4eCKOro0 BOCIIUTAHMS

c(OPMHPOBAHHOCTh 3KOJOTHMYECKOW KYyJIbTYphl, OCO3HAHHE TIJI00AIBHOIO
XapakTepa dKOJIOTHYECKUX Mpodiiem;

IIJJAHUPOBAHUE U OCYLIECTBIICHUE JEHCTBUM B OKPYKAIOLLIEH Cpelie Ha OCHOBE
3HAHUSA LEJIed YyCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

paclIMpeHre ONbITa AEATEIBHOCTH HKOJOTHYECKOM HaNpaBICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PU3HKE;

7)IeHHOCTH HAYYHOI'0 IIO3HAHMS:

C()OPMUPOBAHHOCTh MMPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM JEeATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
U3ydeHus  (QU3MKM  OCYLIECTBJIATH  NPOEKTHYIO U HCCIEIOBATEIbCKYIO
NEeATEIbHOCTh HHIMBUIYAJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckune geicTBUs:
CaMOCTOATENLHO  (OopMyJNIHMpOBaTH W aKTyaJIM3upoOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTIPEIENSITh IeNIA JCSITEIIbHOCTH, 3aJaBaTh MapaMeTpbl M KPUTEPUU HX
JIOCTUKEHUS,
BBISBJISITh  3aKOHOMEPHOCTM M MPOTUBOpPEYMST B  paccMaTpUBaeMbIX
(bU3NYECKUX SIBICHUSIX;
pa3pabaThiBaTh IUJIAH PEIICHHs] MPOOJIEMBbI C YYETOM aHAIM3a WMEIOIIUXCS
MaTepUaJIbHBIX U HEMAaTEPUAIIbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTD, OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKH TOCJICICTBUMN JEATEIbHOCTH,
KOOPJIMHUPOBAaTh W  BBHINIOJHATH pabOTy B  YCIOBHUSIX  PEATBHOTO,
BUPTYAJIBHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBUS;



pa3BUBATh KPEATUBHOE MBIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIeM.
Bba3oBble uccienoBareibckme 1eiCTBUS:

BJIAQ/IeTh HAYYHON TEPMHHOJOTHEH, KIIOUYEBHIMU MOHATHSIMH U METOJaMU
bu3nUecKoil HayKH;

BJIAJICTh HaBBIKAMU yueOHO-HCCIIEIOBATEIbCKON U MPOEKTHOMN NESITeIbHOCTH
B 007acTH (PU3UKU, CHOCOOHOCTHIO U TOTOBHOCTBHIO K CAMOCTOSATEIHLHOMY TOUCKY
METOJIOB peUIeHHs 3a7a4 (U3MYECKOTO COJCP>KaHUsS, MPUMEHEHHUIO Pa3IMYHbIX
METO/IOB [TO3HAHMS;

BIAJCTh BHUAAMH JEATEIBHOCTH IO TMIOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEpHpETalud, MPeoOpa3oBaHUI0 W MPUMEHEHUI0O B PA3JIMYHBIX YUYEOHBIX
CUTYaLMSIX, B TOM YHCJIE TIPU CO3/IaHUU YYEOHBIX MMPOEKTOB B 00JaCTH (DU3HUKY;

BBISIBJISITH TPUYMHHO-CIICACTBCHHBIE CBSI3M W aKTyaJM3MpOBaTh 3a/]audy,
BBIIBUTaTh TUINOTE3y €€ pelIeHHs, HaXOAWTh apryMEHThl I JI0Ka3aTelbCTBa
CBOMX YTBEP:)K/ICHUH, 33/1aBaTh NapaMeTpbl U KPUTEPUHU PELICHMUS;

aHAIM3UPOBaTh TOJYYCHHBIE B XOJE pEHICHHS 3a7aud  pe3yJbTaThl,
KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTD, MPOTHO3MPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTb U (HOPMyIHpOBaTh COOCTBEHHBIE 3aJauyd B 00pa3oBaTEIbHOU
JESITEIbBHOCTH, B TOM YHUCJIE TIPU U3YUEHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTHh 3HaHUSA 1O (HU3MKe B MPAKTUYECKYI0 00IacTh
KU3HEICSATEIbHOCTH;

YMETbh MHTETPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00acTei;

BBIJIBUTaTh HOBBIE UJIEH, MPEJIaraTh OPUTHHAIBHBIE TOAXO0AbI U PEIICHNUS;

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

Pa6ora ¢ undpopmanmeii:

BJIa/IeTh HaBbIKAMH MOJIy4Ye€HUs MHPOpMaAIUU (PU3NUECKOrO COJEpKaHUs U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYLIECTBIISATh IOWUCK, aHaJM3,
CHUCTEMAaTH3alMI0 ¥ HWHTEPIPETani0 WHPOPMAIMU PAa3IMYHBIX BHIOB U (Popm
NIPEICTABIICHNUS;

OLICHUBAThH JOCTOBEPHOCTHh MH()OPMAIIHH;

UCIIONIb30BaTh  CpeAcTBa  MHGOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJOTHI B PEHIEHUMH KOTHUTHUBHBIX, KOMMYHUKAaTUBHBIX M OpPraHU3aI[MOHHBIX
3a7lad ¢ CcoOMoJieHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
THTUEHBI, PECypcocOepeKEeHHs, TMPaBOBBIX M  OTHYECKUX HOPM, HOPM
nH(OPMAITMOHHON OE30TTaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOTO COIEpX aHUs B pas3IMYHbIX (opMaTax ¢
y4€TOM Ha3zHayeHMsI HTHPOPMAIIUH U LEIEBON ayAUTOPHUHU, BHIOMPAsi ONTUMAIIbHYIO
dbopMy mpeCcTaBICHUS U BU3yaIU3alUu.



KoMMyHuKaTHBHBIE YHHBepPcaibHble yueOHbIe 1elCTBUSA:

OCYUIECTBJIATh OOIIEHHWE Ha Ypokax (HU3MKKM W BO BHE-YPOUHOMU
NEeSATEIbHOCTH;

pacrno3HaBaThb MPEANOCBUIKM  KOH(UIMKTHBIX CHUTyallud M cMsrdarb
KOH(JIMKTHI;

pPa3BEPHYTO W JIOTMYHO M3JIaraTh CBOKO TOYKY 3pPEHUS C HMCIOJb30BaHUEM
S3BIKOBBIX CPEJICTB;

NOHMMAaTh U HCIIOJIb30BATh MPEUMYIIECTBA KOMAaHJHOW U WHIUBUIYaJIbHOU
paboTHI;

BbIOMpaTh TEMATUKY W METOJbl COBMECTHBIX IEHCTBHI C y4éTOM OOLIMX
MHTEPECOB M BO3MOYKHOCTEN Ka)KIOro YjeHa KOJUIEKTHBA,;

OpUHUMATh L[EJId  COBMECTHOM  JEeATEIbHOCTH, OpPraHU30BbIBaTb U
KOOPAMHUPOBATh JEHUCTBUS MO €€ JOCTMIKEHMIO: COCTaBJIATh IUIAH JCHCTBUIA,
pacnpenensaTb poid ¢ y4E€TOM MHEHHMHM Y4YacTHUKOB, OOCYXJaThb pe3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KayeCTBO CBOETrO BKJIAJa M KAXKIOTO Yy4YaCTHHKA KOMAaHIbl B
o0 pe3yJIbTatT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejiaraTb HOBBIE IPOEKTHI, OLEHUBaTh HUAEH C MO3ULUU HOBU3HBI,
OpPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYUIECTBJISATh IO3UTUBHOE CTPATETHYECKOE TMOBEACHUE B PA3IUYHBIX
CUTYaIUsIX, IPOSBISATH TBOPUECTBO U BOOOpaKEHHE, OBITh MHUIIHATHBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeiCTBUSA
Camoopranusauus:

CaMOCTOATENIbHO OCYLIECTBJISATh MMO3HABATENIbHYIO NI€ATEIbHOCTh B 00JacTH
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3aJ1aUM;

CaMOCTOATENILHO COCTABJISITh IUIAH PEIICHUS PACYETHBIX M KAaYECTBEHHBIX
3aJ1ay, TUIaH BBIMOJIHEHUS IPAKTUYECKON PabOThI C YUETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTECHUH;

JIaBaTh OIIEHKY HOBBIM CHUTYaIlHsM;

paciupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JeaTh OCO3HAHHBIM BBIOOpP, AapryMEHTHpPOBAaTH €ro, OpaTh Ha ceOs
OTBETCTBEHHOCTb 32 PEILICHUE;

OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBICHUIO JPYAWIMH B 0O0JaCTH
(bU3KKH, TOCTOSIHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOIMOHAJIBHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTUBBI B JESITEIHHOCTD,

OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISM;



BIAJCTh HABBIKAMH  TIO3HABATENHHON  pedIeKCMH KAk  OCO3HAHMS
COBEpIIIACMbIX JIEUCTBUA W MBICIUTEIBHBIX TIPOIECCOB, WX PE3yJIbTaTOB H
OCHOBAaHUII;

UCIIOJIb30BaTh MPUEMBI peIICKCUU ISl OLIEHKU CUTYyallud, BEIOOpa BEPHOTO
pelieHus;

yMETh OIIEHWBAaTh PHUCKHM W CBOECBPEMEHHO MPUHUMATH PEIICHUS M0 HUX
CHU)KCHHUIO;

NpUHUMATh MOTHUBBI W apryMEHTHl APYrUX TMpH aHalM3e pe3yibTaToB
NEeSATEIbHOCTH;

MPUHUMATh ce0sl, MIOHUMasi CBOU HEJIOCTATKU U JJOCTOMHCTBA;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTUX TP aHAIW3E pPEe3yJIbTaTOB
NEeATEeTLHOCTH;

MPU3HABATh CBOE MPABO M MPABO JPYTUX HA OMIMOKH.

B npornecce HoCcTHKEHUS JTUYHOCTHBIX PE3YyJIbTATOB OCBOEHUS MPOTPaMMBI
no ¢u3MKe IS YPOBHS CpPEIHEro o0Iero oOpa3oBaHUs Yy OOydYarOUIUXcCs
COBEPIIICHCTBYETCS AMOITMOHAIBHBIN WHTEJUICKT, MIPEAMOIar afO A
c(hOpMHUPOBAHHOCTD:

CaMOCO3HaHUsl, BKJIFOYAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE YMOIIMOHATILHOE
COCTOSIHUE, BUJIETh HANpPABICHUS Pa3BUTHUS COOCTBEHHOM AMOIIMOHAILHON CeEpHI,
OBITH YBEPEHHBIM B ce0€;

CaMOpETYyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEJCHHE, CIOCOOHOCTh aJalnTUPOBAThCS K
HYMOIMOHAJIEHBIM U3MEHEHHSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIIMH, BKIIOUYAIOINICH CTPEMJICHUE K JOCTHXKCHUIO TSI U
yCrnexy, ONTHMH3M, WHHUIIMATHBHOCTh, YMEHHE JEHCTBOBATh HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOINIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €r0 TMPU OCYIIECTBICHUU OOIICHUS, CIOCOOHOCTh K
COUYBCTBHIO M COTIEPEIKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITFOUAIOIIUX CITIOCOOHOCTh BBICTPANBATh OTHOIICHHSI
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U Pa3peIiaTh KOHPIHKTHI.

HPEAMETHBIE PE3YJIBTATDBI
K xonmy oOyuenuss B 10 kiacce mpeaMeTHbIE pe3yJibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y 00YyHaIOUIUXCSI YMEHUINA:
JEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (U3MKUM B (HOPMHPOBAHUU
COBPEMEHHOW HAay4YHOW KAapTUHBI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TE€XHOJIOTUH, B IPAKTUYECKOU EATEIBHOCTH JIFOAEH;



YUYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YUYEHHBIX (PU3MUECKHX MOJEICH:
MaTepHuaibHas TOYKa, MHEPIIMAIbHAs CUCTeMa OTCYETa, aOCOTIOTHO TBEPOE TEJIO,
WJICAIBHBIN Ta3, MOJEIIM CTPOCHUS Ta30B, )KUIAKOCTEW U TBEPABIX TEJ, TOUCUHBIN
ANEKTPUUYECKUH 3apsJl IPU pelIeHuH (PU3NUeCcKuX 3ajay;

pacro3HaBath (GU3UYECKHUE SBJICHUS (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXAHWKH, MOJICKYJISIPHO-KUHETUYECKOM TEOpUM CTPOCHHS BEILECTBA U
ANEKTPOAMHAMUKHU:  PABHOMEPHOE U PABHOYCKOPEHHOE  MPSMOJUHEUHOE
JIBI)KCHUE, CBOOOJHOE IIaJICHHE TeJ, JBWKCHHE 110 OKPY>KHOCTH, HWHEPIHs,
B3auMoOJIelicTBUE Tell, Tuddy3us, OpOYHOBCKOE JIBI)KEHHE, CTPOSHUE KUIKOCTEH
U TBEPJIBIX TEJ, U3MEHEHHE 00hEMa TeJl IPU HarpeBaHUM (OXJIAXKICHUHN ), TEIJIOBOE
paBHOBECHUE, UCIAPEHHUE, KOHACHCAIUS, IUIABJICHUE, KPUCTAILIM3AIUs, KUIICHUE,
BJI&YKHOCTb BO3/lyXa, OBBIIIICHUE JIaBJICHUS ra3a MpU €ro HarpeBaHUM B 3aKPHITOM
COoCyl€, CBS3b MEXKIY MapaMeTpaMu COCTOSIHMS Ta3za B H30Ipoleccax,
AJIEKTPU3AIUA TEJ, B3AaUMOJICUCTBUE 3aPsJIOB;

OMUCHIBATh MEXAHUYECKOE JIBIXKCHUE, HCIOJB3Ysl (U3UYECKHE BEIUYUHBI:
KOOpJIMHATa, IyTbh, IMEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tela, CHIa,
UMITYJIbC T€Jla, KUHETUYECKasi SHEPrus, MOTEHIUAIbHAS SHEPIHs, MEXaHUYeCKas
paboTa, MexaHWYecKas MOIIHOCTh; IIPH OINHCAHUM TMPABUIBHO TPAKTOBAThH
(U3UYECKUIT CMBICT MCHOJIB3yEeMbIX BEIMYMH, MX OOO3HAUCHHS M CIUHUIIBI,
HaXOJUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEJIMUMHY C JAPYTUMU
BCIIMYNHAMU;

ONHUCHIBATh M3YYEHHBIC TEIJIOBbIE CBOMCTBA TEJI M TEIUIOBBIC SIBJICHUS,
UCIIONB3YsS (HU3MUYECKUE BEIMYMHBI: JaBJICHHE Ta3a, TeMIleparypa, CpeaHss
KMHETUYECKasi SHEPIrusl XaOTUUYECKOIO JBUKCHHS MOJIEKYJI, CpeIHEKBaApaTHUHas
CKOPOCTh MOJIEKYJI, KOJWYECTBO TEIUIOTHI, BHYTPEHHSSA SHEprusi, padoTa rasa,
KOd(PPUIIMEHT TMOJIE3HOTO JACHCTBHUS TEIUIOBOTO JBUTATENsl; IPU ONHCAHUU
MPaBWJIBHO TPaKTOBaTh (DU3UYCCKHH CMBICT HCMOJb3yeMbIX BEIMYMH, HX
0003HaYCHUSI W CIUHMIBI, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIINE JIAHHYIO
(U3UYECKYIO BETMYUHY C IPYTUMU BEJIMUUHAM;

OMUCHIBATh U3yYEHHBIC AICKTPUUECKUE CBOMCTBA BEIIECTBA U DJICKTPUUCCKUE
sBJICHUS (TIPOLIECCHI), UCTIONB3Ysl (PU3NUECKUE BETUUYMHBI: DJICKTPUUYCCKUM 3apsij,
AIEKTPUYECKOE T0JIe, HAMPSHKEHHOCTD MOJIs, MOTEHIIUAN, Pa3HOCTh MOTEHIIMAJIOB;
IpU ONMHWCAHWHM TIPABWJIBHO TPaKTOBaTh (PU3WYECKUI CMBICT HCIHOJIB3yEMbIX
BEJIMUMH, UX OO0O3HAYEHUs] M EIWHUIIBI, YKa3biBaTh (HOPMYJIbI, CBS3BIBAIOIINE
JTaHHYIO0 (U3UYECKYIO BEJTUYUHY C IPYTUMHU BEJIMUYUHAMU;

aHATM3UPOBATh (PU3UUYECKHE TMPOIECChl U SBICHUS, UCIOJB3Ys (PU3MUECKHE
3aKOHBI W TIPUHIMUIIBL: 3aKOH BceMupHoro Tsarotenus, |, Il u Il 3akonsr HetoToHA,
3aKOH COXPAHEHUS MEXAaHMYECKOM HSHEPruM, 3aKOH COXPAHEHUS HUMITYJIbCa,
MPUHIUIT CYNEPHO3UIMUA CHUJI, NPUHIUII PABHOINPABUS HWHEPLUHUAIBHBIX CHCTEM



OTCUY€Ta, MOJIEKYJISPHO-KUHETHYECKYI0 TEOPUIO CTPOCHHs BEILECTBA, Ta30BbIE
3aKOHBI, CBA3b CPEIHEW KMHETUYECKON 3HEPIHH TEIUIOBOTO JABUKEHUS MOJIEKYJI C
a0COJIFOTHOM TeMmIepaTypou, MEPBbI 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHECHUS
ANEKTPUYECKOro 3apsiga, 3akoH KyloHa, mpu 3TOM pa3inyaTh CIOBECHYIO
GbOpMyYITUPOBKY 3aKOHA, €r0 MAaTEMaTUYECKOE BBIPAKEHUE U YCIIOBUS (TpaHMUIIbI,
001acTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHIIMITBI JCHCTBUS MAIllMH, TPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3iuyaTh yCJIOBHsS UX O€30MACHOTO UCIOJIb30BaHUS B
MTOBCEIHEBHOM KU3HH;

BBINIOJIHATh OKCIIEPUMEHTHI TI0 HCCIEIOBAHUIO (DU3UUYECKUX SIBIICHUUA W
IIPOLIECCOB C HCIIOJIb30BAHUEM IMPSAMBIX UM KOCBEHHBIX HM3MEPEHUH, NPH 3TOM
dbopmynupoBath mpobiiemMy/3agadyy M THUIOTE3y Y4YEOHOro HKCIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEMJIOKEHHOTO O0OpYyIOBaHUS, MPOBOJIUTH OIBIT U
(bopMyIMpOBATH BHIBO/IBI,

OCYILECTBIISITh MPSIMbIE U KOCBEHHBIC M3MEPEHUS (DU3NUECKUX BEIUYUH, MPU
TOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO M3MEPEHUsT U HMCIOJIb30BaTh W3BECTHBIC
METO/bI OLIEHKHU ITOTPEIIHOCTEN U3MEPEHUM;

UCCJENOBAaTh  3aBUCUMOCTH  MEXKIY  (U3MUYECKHMMH  BEJIMYMHAMH  C
UCIIOJIb30BAaHUEM TMPSMBIX M3MEPEHUM, MPU 3TOM KOHCTPYUPOBATh YCTaHOBKY,
(GuKCUpOBaTh pe3yibTaThl MOJTYYEHHOW 3aBUCUMOCTH (DU3MUYECKUX BEJIMYMH B
BU/JIEe TaOJIUILL U TPa(UKOB, A€NIaTh BEIBOABI IO pe3ybTaTaM UCCIIEI0BAHMUS;

co0ro1aTh npaBuia 0€30MacHOro TpyJa MpH MPOBEACHUM UCCIIEJOBAaHUNA B
pamMKax y4eOHOro SKCIEpUMEHTa, Yy4eOHO-HCCIEeNOBATEIbCKOW U MPOEKTHOU
JESITEIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1aOOPATOPHOIO
o0opyI0BaHUS;

pemiaTth pacu€THble 3aJa4d C SIBHO 3aJaHHON (DUM3MYECKOW MOJEINbIO,
UCIIOJIBb3Ys (PU3UYECKUE 3aKOHBI M TIPUHIIMITHI, HA OCHOBE aHaJM3a YCIOBUS 3a/1a4u
BBIOMpATh (PU3UYECKYIO MOJECIb, BBIACHITh (PU3NUECKUE BEJIMYUHBI U (POPMYIIHI,
HEOoOXoauMble IJis €€ pEelIeHHs, TPOBOJUTh PAaCUEThl U OLEHUBATH PEATBHOCTH
MOJIyYeHHOTO 3HAYeHUS (PU3UUYECKOUN BEJIMYMHBI,

pelaTh KaueCTBEHHbIE 3aa4i: BBICTPAUBATh JIOTUYECKH HEMTPOTUBOPEUUBYIO
LEMOYKY PACCYKIEHUN C OMOpPOM HAa H3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(bu3UYeCKHEC IBIICHUS,

UCIIOJIb30BaTh  MpPU  pEIIeHUH  y4yeOHbIX  3aJady  COBPEMEHHBIE
WH(POpPMAITMOHHBIE TEXHOJIOTHH JIJISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIIUN
U TIPEJICTABJICHUS YYCOHOW W HAyYHO-TIOMYJIAPHON MHGOPMAIIHH, TOTYyYEHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHAITM3UPOBATH MOTyYaeMyto HH()OPMAITHIO;



MPUBONUTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apyOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHE IPOLECCOB OKPYKAIOIIET0 MHUpPA, B PpPa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOMN >KU3HU
JUTsl o0ecrieyeHus: 6€30MacHOCTH MpU OOpaIlleHUU ¢ MPUOOpaMU U TEXHUYECKUMHU
yCTPOMCTBaMH, JJIsl COXPAHEHUS 3I0pPOBbS U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO
MOBEJCHUS B OKPYKAIOLIEH CPEE;

paboTatb B TpYIINE C BBHIOJHEHUEM Pa3IUYHBIX COLMAJIBHBIX POJICH,
IUIAaHUPOBATh PadOTy TPYIIbI, PAlUMOHAIBHO pacHpenessiTh OO0SI3aHHOCTH U
IJJAHUPOBATh JECSATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJ€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIICHHE pACCMAaTPUBAEMOM IPOOIIEMBI.

K koniry o0yuenuss B 11 kJjacce mpeaMeTHbIe pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCSI YMEHHUIA:

JIEMOHCTPUPOBATh Ha MpUMEpax poiib U MeCTO (UMK B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH H
TEXHOJIOTUH, B NMPAKTUYECKON IEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh M €IUHCTBO
(bu3MYECKO KapTUHBI MUPA;

YUUTHIBATh TPAHUIIBI TPUMEHEHUS U3YUYEHHBIX (UBHUECKUX MOJIEIIECH:
TOYEUHBIN 3JIEKTPUUECKUM 3apsl, JIyd CBETa, TOUCUHbI UCTOUYHHUK CBETA, SECpHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOIO siapa MpH PEUIeHUH (PU3NYECKUX
3a1ay;

pacrno3HaBaTh (pU3MUECKHUE SIBJICHUS (TIPOIECChI) U OOBSICHATh WX Ha OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAHTOBOU (DM3HUKU: DJIEKTPUUYECKAS] TPOBOIUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEHCTBUSl TOKA, B3aMMOJICHCTBUE
MarHuTOB, JJICKTPOMAarHuTHas WHAYKIUS, JACHCTBHME MAarHUTHOTO TIOJISI Ha
MPOBOJAHUK C TOKOM M JBIDKYIIUNUCS 3apsiji, DJIEKTPOMArHUTHBIE KoJieOaHUS U
BOJIHBI, MPSIMOJIMHEHHOE PacCIpOCTPAHEHUE CBETa, OTPAXKEHUE, IPEIOMIIECHUE,
uHTepdepeHnus, audpakuus W MOJSpU3alUs CBETa, JUCIEPCUS CBETa,
dbotoanekTpudeckuii 3pdext (poToaddexT), cCBeTOBOE AaBICHUE, BOSHUKHOBEHUE
JMHEWYAaTOr0 CHEKTpa aroMa BOJOPOJA, €CTECTBEHHAs W HMCKYyCCTBEHHAas

PaIMOAKTUBHOCT;
OMKUCHIBATh M3YUYEHHbIC CBOWCTBA BEHIECTBA (PIEKTPUUYECKUE, MArHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYI0  IMPOBOJUMOCTH  pPa3IUYHBIX  Cpea) |

AJICKTPOMArHUTHBIE SBJICHUS (MPOIECCHI), HCMOB3Ys (PU3HMUYECKUE BEIIUYUHBIL:
DIEKTPUYECKUI 3apsil, CHJIa TOKA, DJIEKTPUYECKOE HAIPSIKEHUE, DIEKTPUUYECKOE
COMPOTHUBJICHUE, PA3HOCTh MOTEHIIMAIOB, JJIEKTPOJBIDKYIIAs Cuia, paboTa TOKa,
WHIYKIUST MarHUTHOrO MojisA, cwia Ammepa, cuia JlopeHia, MHIyKTUBHOCTb
KaTylIKH, SHEPrUsl JJICKTPUYECKOr0 W MAarHUTHOrO IOJIEW, MEPUOJ W YacTOoTa
KojebaHuii B KoseOaTenTbHOM KOHTYpe, 3apsii U CHJIa TOKa B IIpolecce



TapMOHMYECKHX JJIEKTPOMArHUTHBIX KoJieOaHui, (OKyCHOE PpAacCTOSHHE U
ONTUYECKasi Cuja JHMH3BI, NMPU OMHCAHUU MPABUIBLHO TPAKTOBATh (PUIUUECKHUIA
CMBIC]I HCIIOJIb3YEMBIX BEJIIMYMH, HMX OOO3HAUEHHs W EAMHMIIBL, YKa3bIBaTh
dbopMysbl, CBSA3BIBAIOIIME JAHHYIO (U3UYECKYIO BEIMYUHY C JAPYTrUMHU
BEJINYNHAMU;

ONHCHIBATh HW3YYEHHBIE KBAHTOBBIE SIBICHUS M IPOLECCHl, HUCIOJIb3YS
dusznyecKkue BEIMYUHBL: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, AJMHA BOJHBI H
4acToTa CBETA, SHEPTUs U UMITYJIbC (POTOHA, IEPHOJI MOTypacnajga, SHEPTUs CBA3U
aTOMHBIX SIZIEp, TPU ONUCAHUU MPABUIBLHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCIIOJIb3yeMbIX BEJIMYMH, MX OOO3HAYEHWS W €IUHHUIIbI, YKa3bIBaTh (POPMYIIbI,
CBA3BIBAIOLIME JIAHHYI0 (U3HYECKYI0 BEJIMYMHY C JPYTUMH BEJIWYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NYECKON BETMUNHBL

aHaJIM3UPOBaTh (PU3NUECKHE MPOLECCHl U SBICHMSI, UCHOJB3Ysl (PU3NUECKUE
3aKOHBI U MPUHIMUIBL: 3aKOH OMa, 3aKOHBI IOCJIEN0BATEIBHOTO U NapaJIEIbHOTO
COCIMHEHUS TPOBOJHUKOB, 3aKOH J[xoyns—J/IeHla, 3aKkOH 3IEKTPOMArHUTHOU
WHIYKIUHU, 3aKOH NPSIMOJMHEHHOTO PacpOCTPaHEHUs! CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETAa, YpaBHEHHE ODWHIITEeHa M Portorddexra,
3aKOH COXPAHEHMS JHEPrUH, 3aKOH COXPAaHEHHs HMMILYJIbCA, 3aKOH COXPAHCHMS
IIEKTPUYECKOTO 3apsA/ia, 3aKOH COXPAHEHMsI MAacCOBOIO 4YMCIIA, MOCTyJaThl bopa,
3aKOH PAaJIMOAKTUBHOTO pacmnaja, Mpy 3TOM pa3jinyaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHA, €ro MaTEeMaTHYEeCKOE€ BBIPAXKEHUE U YCIOBUA (TpaHMIbl, 00JACTH)
IPUMEHUMOCTH;

OINPEIENATh HAIIPaBJICHUE BEKTOPA MHAYKIMN MATHUTHOTO IOJISI IPOBOJHUKA
C TOKOM, cuiibl Amriepa u cuisl JlopeHna;

CTPOUTh W OIHCHIBATh H300paXEHHE, CO3/1aBAEMOE ILJIOCKUM 3€pKalioM,
TOHKOM JIMH30M;

BBIMOJHATh HKCHEPUMEHTHl IO MCCIEAOBAHUIO (PU3NYECKUX SIBICHUNH U
IIPOLIECCOB C HCIIOJIb30BAHUEM IIPSIMBIX M KOCBEHHBIX HM3MEPEHUH: IPHU 3TOM
dbopmynupoBath mpoOiieMy/3aadyy M TUMNOTE3y Y4eOHOro JKCIEPUMEHTA,
coOupaTh YCTaHOBKY M3 MPEIIOKEHHOTO O0OpYJIOBaHUS, MPOBOJIUTH OMBIT U
bopMyIHpPOBaThH BHIBOJIHI,

OCYILECTBIISTH NMPSAMbIE U KOCBEHHbIE U3MEPEHUsI (PU3NYECKUX BEITUYUH, MPU
TOM BBIOHMpaTh ONTHUMAJIBHBIM CIIOCOO M3MEPEHHUs U HCIOJIb30BaTh HW3BECTHHIE
METO/Ibl OLIEHKH MOTPELIHOCTEN U3MEPEHUN;

UCCJIEIOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C MCHOJIb30BAaHUEM
OpsIMBIX  M3MEPEHMI: TMpU STOM KOHCTPYHPOBATh YCTaHOBKY, (PUKCHUPOBATH
pe3yJbTaThl MOJTYYEHHON 3aBHCHUMOCTH (M3MYECKUX BEJIMYMH B BHUJAE TaOJIUIl U
rpauKoB, AeNaTh BBIBOBI IO PE3yJIbTaTaM HCCIEIOBAHNUS;



co0mo1aTh mpaBuia 0€30MacHOro TpyJa MPH MPOBEICHUH HCCIECIOBAaHUA B
pamMKax y4eOHOrO SKCIEpUMEHTa, Y4eOHO-HCCIEeNOBATEIIbCKOW U MPOEKTHOU
JESITEIbHOCTH C HCIOJIb30BAHUEM H3MEPHUTENbHBIX YCTPOMCTB M J1aOOPaTOPHOTO
000py10BaHUS;

pemath pacu€THble 3aJaydl C SIBHO 3aJaHHON (DU3MYECKOW MOJEINbIO,
UCTIONB3YS (PU3HUECcKHe 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIM3a YCIOBUA 3a/1a4U
BbIOHpaTh (PU3UYECKYIO MOJEIb, BBIACIATH (DU3MUECKHE BETUYUHBI U (HOPMYIIHI,
HE0OXoauMbIe NJisi €€ pellleHUs, TPOBOAUTh PacUEThl M OIICHUBATH PEaJIbHOCTh
MOJIy4YeHHOTO 3HAYeHUS (PU3UYECKOUN BEJIMYUHBI,

pelaTh Ka4eCTBEHHBIE 3a/1a4M: BBICTPAUBATh JOTMUYECKU HENPOTUBOPEUUBYIO
LETIOYKY PACCYKICHHM C ONMOPOM Ha HM3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
¢dbuznyecKue sBICHUS,

UCIONB30BaTh  MPU  pPELIEHMH  y4uyeOHBIX  3aJady  COBPEMEHHBIE
MH(POPMAILMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUN
U NIPEICTABJICHUS YYEOHOW M HAy4YHO-TIOMYJIAPHON MH(POPMALIMH, ITOTYYEHHON U3
pPa3IUYHBIX UICTOYHUKOB, KPUTUYECKH AHATTM3UPOBATH MOIYYaEMYI0 HH(OPMAILHIO;

OOBSACHATh NPUHIUOBI JCHCTBUS MAalIUH, NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, pa3nuyaTh YCIOBUSA UX O€30MACHOIO UCIOJIb30BAaHUS B MOBCEIHEBHON
KU3HY;

PUBOJUTH MPUMEPHI BKJIaJla POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IMPOILIECCOB OKPY’KAIOIIET0 MHpAa, B PAa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3UKE B MOBCEAHEBHOW >KHU3HU
Ui obecrieyeHus: 0€30MacHOCTU MPU OOpallleHUH ¢ MpUOOpaMu U TEXHUUYECKUMU
YCTPOMCTBAMM, JIJIi COXPAHEHUS 30POBbS M COOJIOJECHUS HOPM 3KOJIOTUYECKOTO
MOBEACHUS B OKPY KAIOLIEH Cpeae;

paboTaTh B TIpynIe C BBIIOJHEHUEM pAa3IMYHBIX COLUAIbHBIX pOJeil,
IUIAHUPOBaTh pPabOTy TpPYNIbl, PALMOHAIBHO pacHpelnesTb OO0sI3aHHOCTU U
IJJAHUPOBATH JEATEIbHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJ€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIICHHE pACCMAaTPUBAEMOM IPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Kosun4yecTBoyacoB JJIeKTPOHHbIE
Ne HaumeHoBaHuepas3aeioB U (udpoBbie)
n/n TEMIIPOrpaMMBbl Bcero KonTtposbubiepadorsl  I[IpakTinuecknepadoThl P
o0pa3oBaTe/ibHbIepeCypChl
Pa3znen 1.OU3UKA U METO/JAbI HAYUYHOI'O ITIO3HAHUSA
®u3uKa 1 METOABI HAYYHOI'O bubnuorexa [JOK
1.1 2
MO3HaHUS https://m.edsoo.ru/7f41bf72
Hroromnopazaeny 2
Paznen 2.MEXAHUKA
bubmuorexa [JOK
2.1 K
aHeMaTia > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2 7
Aunamika https://m.edsoo0.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBICOXPAHEHHUS B MEXAHUKE 4 1 1 https://m.edsoo.ru/7f41bf72
Hroromopasaemy 18

Pa3znea 3.MOJIEKYJ/IAPHAA ®U3UKA U TEPMOJINHAMHUKA

31 OCHOBBIMOJIEKYJISIPHO- 8 1 bubnuorexa [JOK
' KHHETHYECKOUTEOPHH https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
3.2 O 9 1
CHOBHITEPMOAIHAMHIH https://m.edsoo.ru/7f41bf72
33 ArperaTtHble COCTOSIHUS 5 bubnuorexa [IOK
' BeniecTBa. Pa3oBble MEPEXOIbI https://m.eds00.ru/7f41bf72

Hroronopaszaeny 24


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

Paznea 4.9JIEKTPOANHAMHUKA
4.1 DnexTpocTaThKa

4.9 IToCTOSIHHBIN 2IIEKTPUYECKUN
' TOK. TOKH B Pa3iM4HBIX CpeIax

Uroronopazneny

PesepBHOEBpEMS

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

10

22

68

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72



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

11 KJIACC

Ne
n/
n

Pa3nea 1.9JIEKTPOIMHAMUKA

11 MaruutHoemnose.
' DIIeKTpOMarHUTHASUH T KU
Hroronopaszaeny

Paznea 2. KOJIEBAHUSA U1 BOJIHbI

2.1
AJIEKTPOMArHUTHBIEKOICOAHMS
29 MexaHnyeckue 1
' AIEKTPOMATHUTHBIEBOJIHBI
2.3 Ontuka
Nroronopaszneny

Pasznea 3.0CHOBBI CIIEIIUAJIBHOM TEOPUU OTHOCUTEJBHOCTH

OCHOBBICIENUATTBHOUTEOPUHUOTHOCUTEITBLHO

3.1

HaumenoBaHnuepasieioB u

TEeMIIPOTrPaMMbI

MexaHnyeckue 1

CTH

Hroromnopaszaeiy

Paznen 4 KBAHTOBASA ®U3BUKA

4.1

4.2

3JIeEMEHTHEIKBAHTOBOMOIITHKH

CtpoeHuearoma

Bcer

11

24

3

KosmnuecTBouacos
Kontpoabubiepador  IIpakTuyeckuepador
bl bl

1 3

1

1

3

1

JJIeKTPOHHbIE
(ungposBbie)
oOpa3oBaTejibHbIEpeCypP
Chl

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

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

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

bu6mmorexa [IOK
https://m.edsoo.ru/7f41c97c

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97c

bu6mmoreka [IOK



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

4.3 ATOMHOESIPO 5

Hroromopazaeny 15

Paznea 5.OJIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DNEeMEHTBHIACTPOHOMUHU U aCTPOPUUKH 6

Hroromnopazaeny 7

Pa3nesn 6.0OBOBIIAIOIIEE IOBTOPEHUE

6.1 0O060011at011IeeTTOBTOPEHUE 4
Hroronopaszaeny 4
PesepBHOEBpeMs 3

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 08

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

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

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

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



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

HOYPOUYHOE IINTAHUPOBAHHUE
10 KJIIACC (skupHbIM IIPU(PTOM BbIJIeJI€HbI YPOKH, IPOBOAUMBIE ¢ 00opyaoBanneM nenrpa «Touka Pocray)

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne n/m Tema ypoxka Koutpoabsnble IIpakTuyeckue Aara unppossie
Bcero H3ydyeHusi =~ oOpa3oBaTejibHbIE
padoThI padoThI pecypenI
Pa3znen 1 @usnka u MeTOAbI HAYYHOI'0 NMO3HAHMA 2 Yyaca
®usuka — HayKa O PUPOJE.
1 Hayunsblie MCT(})]IIBI HOII:H;)HI/??I 1 bubnmorexa LOK
https://m.edsoo.ru/ff0c32e2
OKpYKaroIlero Mupa
Ponb 1 MecTo usuku B
5 (hopMHUPOBaHUH COBPEMEHHOM 1 bubnuorexa [JOK
Hay4YHOW KapTHUHBI MUDa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JEATETbHOCTH JIIOIeH
Paznen 2 Mexanuka. Tema 2.1. Kunematuka 5 yacon
MexaHndeckoe JBUKECHUE.
3 OTHOCUTENBHOCTH MEXaHUYECKOTO 1 bu6mmorexa [IOK
nevxenus. [lepemenienue, CKOpoCTsb, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE
4 PaBHOMeEpHOE nIpsIMOJIMHEWHOE 1 bubnnorexka [JOK
JBIKCHUE https://m.edsoo.ru/ff0c3620
5 PaBHOyCKOpEeHHOE MPSIMOTIMHEITHOE 1 bubnuoreka [IOK
JIBH)KEHUE https://m.edsoo.ru/ff0c372e
6 CBobOoaHOe nageHue. Y CKopeHue 1 bubnmnoreka [JOK
CBOOOIHOTO MaJeHUS https://m.edsoo.ru/ff0c39cc
7 KpuBonuueiinoe 1BuxeHHeE. 1 bubnnorexka [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

JIBr>KeHHEe MaTepUaIbHOU TOYKHU 110 https://m.edsoo.ru/ffOc3ada
OKPYKHOCTHU
Pa3nen 2 Mexanuka Tema 2.2 /lunamuka 7 yacos
[Tpuniun otHocuTenbHOCTH [anumnes.
8 MNuepunansHble CUCTEMBI OTCYETA 1 buGnnorexa LIOK
P . ' https://m.edsoo.ru/ff0c3be8
[Tepsbsiii 3akoH HeroTOHA
Macca tena. Cuia. [lpunnun
9 CYNEpIIO3HINK CHII. BTOpoii 3akoH 1 bubmorexa LHOK
yrep H ' p . https://m.edsoo.ru/ff0c3be8
HeroTtoHa nst MmaTepuanbHON TOYKU
10 Tpernii 3akoH HproToHa 115 1 bubnuoreka [IOK
MaTepHalbHBIX TOUYEK https://m.edsoo.ru/ff0c3be8
3akoH BecemupHoro tarorenus. Cumna
11 Tsokectu. [lepBas kocMuveckas 1 bubmorexa LHOK
PP https://m.edsoo.ru/ff0c3d00
CKOPOCTH
12 Cuna ynpyroctu. 3akoH ['yka. Bec 1 bubnuoteka [JOK
Tela https://m.edsoo.ru/ff0c3e18
Cuna tpenusi. KoaddunueHT tpenus.
13 Cuna CEH OTI/IBJIeI({bI/Iq:[ pu )IBI/I)P;CHI/II/I 1 bubmorexa [JOK
P P https://m.edsoo.ru/ff0c3f76
TeJa B KUJAKOCTH WM ra3e
[TocTymarenbHOe U BpalareabHOe
14 JBIKEHUE a0COIIOTHO TBEPIOTO Tea. 1 bubnmoreka [JOK
MowmeHnT cuisl. [1nedo cuisl. https://m.edsoo.ru/ff0c41a6
VYcnoBust paBHOBECHS TBEPOTO Tela
Pa3znen 2 Mexanuka. Tema 2.3. 3akoHbI cOXpaHeHHsI B MeXaHMKe 6 4acoB
NMnynec MaTepuabHOW TOYKH,
15 CHUCTEMBI MaTEPUATILHBIX TOUYEK. 1 bubnmuorexa [JOK
Nmmynbe cuinbl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uUMITyJbca. PeakTuBHOE IBUKEHUE



https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6

16

PaGoTta u MOIITHOCTH CHITBL.
Kunernueckas sHeprust
MarepuaibHON Touku. Teopema 00
W3MEHEHUU KUHETUYECKOU SHEPTUN

bubmuorexa [JOK
https://m.edsoo.ru/ff0c4502

17

ITorenumanpHas SHEPTHUsL.
IloTenumanpHas SHEPIUs yIpyro
ne(popMHUPOBaHHON NPYKUHBI.
ITorennuanbpHast sHeprus Tena BOIU3U
IIOBEPXHOCTU 3€MJIU

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

18

19

20

IloTenumanbHble U HENOTEHIMAIbHEIE
cuibl. CBsA3b paboTHI
HEMOTEHIMAJIBHEIX CHUJI C U3MEHEHHEM
MEXaHUYECKON IHEPTUU CUCTEMBI TEJL.
3aKOH COXpaHEHHUsI MEXaHUYECKOM
SHEPIUU

JlabopaTopHas padora 1
«HcceaenoBanue cBsi3u padoThl
CIJIBI ¢ H3BMEHEHHEeM MeXaHNYecKo
JHEpPruu Tejia HA MpuUMepe
pacCTsizKeHHs] Pe3UHOBOI0 KI'yTa»

KonTponbhas padbota no teme
«Kunemaruka. Jlunamuka. 3aKOHBI
COXpaHEHUsI B MEXAHUKE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c478c

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

22

Paznen 3 Mougiekysipnasi pusuka u
OCHOBHBIE MOJIOKEHUS MOJIEKYIISIPHO-
KMHETUYECKOU Teopuu. bpoyHOBcKoe
neuxenue. Audpdysus

Xapaxkrep JABUKECHUS U
B3aWMOJICVCTBUS YaCTHUIl BEIECTBA.

TepmoauHamMuka. Tema 3.1 OcHOBBI MOJIEKYJISIPHO — KHHETH4YECKOH Teopuu 9 4yacos

bubmuorexa [JOK
https://m.edsoo.ru/ff0c4dc?



https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

Mogaenu cTpoeHus ra3oB, )KUIAKOCTEH
1 TBEPJIBIX TEIl

23

24

25

Macca monekyn. Konnuectso
Bemtecta. [locTostHHas ABoraapo

TennoBoe paBHOBecue. TeMmneparypa
u e€ usmepenue. [llkana Temmneparyp
Henscns

WUneanpueriii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4fde

26

AOcomroTHas TeMIiepaTypa Kak Mepa
CpeHEeW KUHETUYECKON SJHEPTUU
JBH>)KEHUS MOJIEKYJI. Y paBHEHHUE
MenaeneeBa-Kianeiipona

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc511e

27

28

29

3akoH JlanmpToHa. ["a30BbIC 3aKOHBI

JlabopaTopnasi paGora 2
«HccaenoBanne 3aBHCHMOCTH
MesKIy apaMeTpaMM COCTOSTHUA
Pa3peKeHHOro ra3a

H3onporiecchl B n€anbHOM ra3e u ux
rpaduyeckoe npeacTaBieHue

1

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c570e

30

31

Paznen 3 MoJiekyasipaast

BuyTpenHss sHeprus
TEPMOJUHAMUYECKON CUCTEMBI U
crioco0bl ee n3MeHeHus. Konnyectso
TeII0ThI U paboTa. BHyTpeHHss
SHEPTHUsl OJHOATOMHOTO UJIEAIbHOTO
rasa

Buasl Tenonepenaun

¢uszuka u repmoaunamuka Tema 3.2 OcHoBbl TepMoauHaAMuKu 10 yacos

bubmuorexa [JOK
https://m.edsoo.ru/ff0c5952

bu6nmoreka [JOK



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

VY nenpHag TEINIOEMKOCTE BEIECTBA.

https://m.edsoo.ru/ff0c5c36

39 KonunuecTBo TemnoTs! npu 1 bubnmoreka [JOK
Tertonepenaye. AnuabaTHbIN https://m.edsoo.ru/ff0c5c36
rpotecc

33 IlepBblii 3aKOH TEPMOAMHAMUKH U €TI0 1 bubmumoreka [IOK
IIPUMEHEHHUE K U30IIpolLeccam https://m.edsoo.ru/ffOc5efc
HeoOpatumocTs nporieccoB B

34 npupoe. Bropoii 3akoH 1 bubmmorexa [JOK

PHPOAE. p https://m.edso0.ru/ff0c6230
TEPMOTUHAMUKHA

35 [Tpuniun nevicreus u KIIJ TernmoBoit 1 bubmuorexa [JOK
MaIIMHbI https://m.edsoo.ru/ff0c600a

36 ukn Kapno u ero KIT 1

37 DKosornyeckre npoodaeMbl 1
TETUIOOHEPTETHKH

38 O6o6matomuii ypok «MomnekysipHas 1 bubnuotexa [JOK
¢uznka. OCHOBBI TEPMOJUHAMUKI https://m.edsoo0.ru/ff0c6938
KonTponbhas padbota no teme

39 «Momnexynsipaas pusuka. OCHOBEI bubmorexa HOK

YIp ' https://m.edsoo.ru/ff0c6a50
TEPMOIUHAMUKIY
Paznen 3 Mouiekyasipas pusuka u repmoaunamuka Tema 3.3 ArperaTHbie COCTOSIHMS BellleCTBA S 4acoB

40 [TapooGpazoBaHue U KOHACHCAIHSL. 1 bubnnorexka [JOK
Hcnapenue u xunenue https://m.edsoo.ru/ff0c63b6
AOCOIIOTHAS M OTHOCUTEIbHAS

41 BJIAKHOCTh BO3/1yxa. HachleHHBI 1 bubmorexa HOK

AYxA- B https://m.edsoo.ru/ff0c64d8
nap

42 Tsepnoe teno. Kpucraminueckue u 1 bubnuorexa [IOK

amopdHbIe TeTa. AHU3OTPOIHS

https://m.edsoo.ru/ff0c65f0



https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0

CBOWCTB KpHUCTAILIOB. Kuakue
Kkpuctaiuibl. COBpeMEHHbIE
Marepuabl

[IinaBnenue n KpUCTATUIU3ALIMSL.

43 VYV nenpHas TEIUI0Ta [IaBJIEHUS 1 Eubmorexa ITOK
A ’ https://m.edsoo.ru/ff0c6708
Cyb6numarus
bu6mmoreka [IOK
44 N o 1
PABHEHHUE TCILIOBOTO basatica https://m.edsoo.ru/ff0c6820
Pasnen 4 Duexkrpoannamuka. Tema 4.1 daekrpocraruka 10 yacos
OnexTpu3anys Teil. DIEKTPUUECKUI
45 3aps, pI[Balllsn a DIICKT I/IiCKI/IX 1 bubmorexa [JOK
PAL. A p https://m.edsoo.ru/ffOc6bcc
3apsJI0B
I[IpoBOOHUKH, TUIIEKTPUKHU U
46 H(E)J'I HIIOBO HI/iIKI/I 3aK(I:H COXpaHEHUA 1 bubnmorexa LOK
YHpOBOA ' p https://m.edsoo.ru/ffOc6bcc
ANEKTPUYECKOTO 3apsaa
B3aumoneiicTBue 3apsiioB. 3aKoH
47 Kymnona. ToueyHbIN 3JIEKTpUYSCKUI 1 bubmorexa [JOK
y ' p https://m.edsoo.ru/ffOc6ced
3apsi
Hanpsk€HHOCTB 3JIEKTPUYECKOTO
48 nosis. [puHnun cynepno3unuu 1 bubnuoreka [IOK
BJIEKTPUYECKUX MoJe. JInnnn https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
PaGota cuit aIeKTpoCcTaTuueCcKoro
49 noist. [Torenrnnan. PasHocts 1 bubnnorexa [IOK
’ TeaJL. https://m.edsoo.ru/ff0c6f00
IIOTEHIAATIOB
ITpoBOMHUKH U TUDIEKTPUKU B
poBoa A P bu6mmoreka [IOK
50 ANEKTPOCTATUYECKOM II0JIE. 1

I[I/IE)J'ICI(TpI/I‘-ICCKaSI MMPOHUIIACMOCTDb

https://m.edsoo.ru/ff0c7018



https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018

51

52

DnekTpoéMKkocTh. KoHniencatop

BHGKTPOéMKOCTB IIJIOCKOI'O
KOoHJCHCaTOpa. BHCpFI/IH 3apsKCHHOI'O
KOHJCHCATOpa

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7126

bubmuorexa [JOK
https://m.edsoo.ru/ff0c72c0

53

JlabopaTopnasi padora 3
«H3mepeHne 31eKTPOEMKOCTH
KOH/ICHCATOPa»

54

[TpuHIMIT NECTBUS U IPUMEHEHUE
KOHJIEHCATOPOB, KOIMMPOBAIHLHOTO
amnmnapara, CTpyHHOT0 IpUHTEpa.
DNeKTpocTaTUYeCKas 3allluTa.
3a3eMyIeHUE DIIEKTPOIIPUOOPOB

55

56

57

Paznen 4 Daexkrpoannamuxa. T

DNEeKTPUYECKHI TOK, YCIOBHS €r0
cyuiectBoBaHus. [I0CTOSAHHBIN TOK.
Cuna Toka. Hampsixenue.
Comnporusnenue. 3akon Oma Jist
yJacTKa Ienu

[TocnenoBarenpHOE, TapaIETBLHOE,
CMEIIaHHOE COETMHEHUE
MpOoBOAHUKOB. JlabopaTopHasi
pabora 4 «M3ydyeHue cMeIAHHOTO
COeTUHEHHUS PE3UCTOPOBY

PaGoTta 1 MOIITHOCTH AJIEKTPUIECKOTO
ToKa. 3akoH Jlxoyns-Jlenna

ema 4.2 [locTosIHHBIN 3JIeKTPHYECKUI TOK U TOK B Pa3JIMYHbIX cpeaax 12 yacos

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

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c7838

58

3axon OMa U1 MOJIHOM (3aMKHYTOH)
anekTpudeckon nenu. Koporkoe
3aMmbIkaHue. JlabopaTopHasi paGora

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



https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

«HM3mepenne I/IC ucrouHnka Toka
U ero BHYTPeHHEro
CONPOTHBJICHUS»

DneKTpOHHAs IPOBOJAUMOCTD
TBEPJBIX METANIOB. 3aBUCUMOCTh

> COIIPOTHBIICHUS] METAJJIOB OT
TeMmieparypbl. CBEpXIpOBOIMMOCTh

60 DNEeKTPUUECKUN TOK B BAaKyyMe.
CBolicTBa 3JIEKTPOHHBIX ITyUYKOB
[TonynpoBoAHUKH, UX COOCTBEHHAS U

61 MpUMecHas MpoBOAUMOCTb. CBOICTBA bubnnoreka [JOK
p—n-nepexona. https://m.edsoo.ru/ff0c84ae
[TosnynpoBoiHUKOBBIE TPUOOPHI
DNEeKTpUYECKHU TOK B pacTBOpax u

62 pacIuiaBax 3J€KTPOJIUTOB. bubnuoreka [IOK
DNEeKTPONUTHYECKAs JUCCOLIUALIMSL. https://m.edsoo.ru/ff0c82ba
OneKTponan3
DNEKTPUYECKUH TOK B rasax.

63 CaMocTosTenbHBIN U bubnnorexka [JOK
HECaMOCTOSTENIbHBINA pa3psl. https://m.edsoo.ru/ff0c84ae
Monnus. [nazma
DnexTpuueckue nprudopsl U

64 YCTPOMCTBA U UX IIPAKTUYECKOE bubnnorexka [JOK
npuMeHeHue. [IpaBuina TeXHUKH https://m.edsoo.ru/ff0c86fc
6e30macHOCTH

65 O6o0maromuii ypok bubnmuorexa [JOK
«ONEeKTPOIUHAMUKA» https://m.edsoo.ru/ff0c88be

66 Kontponbhas paboTa mo teme bubmmorexa [JOK

https://m.edsoo.ru/ff0c8a8a



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

«Inekrpocraruka. [locTrossHHBIN
3JeKTpudecKkuil Tok. Toku B
Pa3IUYHBIX Cpeiax»

67 HToroBast KOHTpOJIbHASA padoTa 3a
Kypc ¢usuku 10 knacca

O6o0maromuii ypok mo temam 10
KJlacca

68

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68

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

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc8f6c



https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

Ne i/

Tema ypoka

Paznen 1 Daexkrpoannamu

KoaunuyecTBO 4acosB

IpakTuyeckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTejibHbIE

pecypchbl

ka. Tema 1.1 MarauTHoe nmoJie. JJIeKTPOMArHuTHasE MHAYKIus 11 yacos

IlocTosiHHBIE MAarHUTBI U UX
B3auMoecTBUE. MarHuTHOE 10JIE.
Bekrop MarHuTHOM MHAYKIMU. JInHUK
MarHuTHOM MHAYKIUU

MarsuTHO€ noje NpOBOJHUKA C
TokoM. OmbIT DpcTeaa.
BzaumopeiicTBre mnpoBOAHUKOB C
TOKOM

JlabopaTopnasi padora 1 «M3yyenune
MATHUTHOI'O MOJIA KATYIIKH C
TOKOM))

JleficTBE MarHUTHOT'O MOJIS Ha
MPOBOJHUK ¢ TOKOM. Cuita Ammepa.
JlabopaTopnasi paGora 2
«HccaenoBanue aeicTBusa
NMOCTOSIHHOTO MATHUTA HA PAMKY €
TOKOM)

JleficTBEe MarHUTHOT'O MOJIS Ha
JBHKYILYIOCS 3apSDKEHHYIO YaCTHULLY.
Cuna Jlopennia. Pabota cumnsl Jlopenia

DJeKTpoMarHuTHas MHAyKus. [ToTok

K
Beero OHTPOJIbHbIE
padoThI
1
1
1
1

bubnuorexa [JOK
https://m.edsoo.ru/ff0c9778

bubnuorexa [JOK
https://m.edsoo.ru/ff0c98fe

bubnuorexa [IOK
https://m.edsoo.ru/ff0c98fe

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c9ac0

bubnunorexa LIOK
https://m.edsoo.ru/ff0c9df4



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

BEKTOpa MarHUTHOU uHaykuuu. 3/1C
MHAYKIUH. 3aKOH 3JIeKTPOMAarHUTHOM
uHaykuun dapazest

JlabopaTopnasi pabora 3

7 «HUccnenoBanue siBJieHUs bubmmorexa [JOK
. https://m.edsoo.ru/ffOcal50
3JIEKTPOMATHUTHON MHIYKIMI)
NuaykTuBHOCTH. SIBIEHUE
8 camonnaykiuu. 3J1C caMOMHIyKIUH. bubnnorexa [JOK
DHeprusi MarHuTHOTO TOJISL KAaTYIIKH C https://m.edsoo.ru/ff0ca600
TOKOM. DJIEKTPOMAarHUTHOE T10JI€
TexHnuyeckue ycTponucTBa U X
MIPUMEHEHUE: TOCTOSTHHBIE MAarHUTHI,
9 3JIEKTPOMArHUTHI, JIEKTPOBUTATEND,
YCKOPHUTENH 3JIEMEHTAPHBIX YAaCTHII,
WHyKIIMOHHAS T1€Yb
10 O6o06maromuit ypok «MaraHuTHoe bubnnorexa [JOK
1oJie. JNEKTPOMAarHuTHasi MHAYKLHS» https://m.edsoo.ru/ffOcab82
KonTponbHas pabota mo teme
11 «MaFII){I/ITHOG np0JIe. brbmmorexa [TOK
https://m.edsoo.ru/ffOcad58
DneKTpoMarHuTHasi UHIYKIUS»
Paznen 2 Kosne6anusi u BosiHbI Tema 2.1 Mexanuveckue U 3JIeKTPOMATHUTHBIE KoJieOaHus 9 yacoB
CB0OOIHBIE MEXaHUUYECKUE
kosnebanus. ['apmoHndeckue
12 KoseOaHus. YpaBHEHUE bubmmorexa LIOK
. https://m.edsoo.ru/ffOcaf06
TapMOHHUYECKHUX KOJIeOaHUH.
[IpeBpamenue saepruu
13 JlabopaTopnasi padora 4

«HUccneqoBanue 3aBUCHMOCTH



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

nepuoia MaJbIX KoJleOaHMil Irpy3a
HA HUTHU OT JUIMHBI HUTH H MACChl
rpysa»

14

Konebarenbubiit koHTYp. CBOOOAHBIE
QJICKTPOMArHMTHBIC KoIeOaHus B
U/ICILHOM K0JIe0aTeIbHOM KOHTYpE.
AHanorus Mexay MeXaHH4eCKUMH U
ANIEKTPOMArHUTHBIMHU KOJIEOaHUSMHU

bubnunoreka LIOK
https://m.edsoo.ru/ffOcb820

15

®opmyna Tomcona. 3akon
COXpPAaHCHUA SHCPIrUr B UACAIIBHOM
K0J1e0aTeIbHOM KOHTYpe

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

16

[IpencraBneHue o 3aTyXaroIux
KoseOaHusx. BolHyX1eHHbIE
MeXxaHH4ecKue KoieOanus. Pe3onanc.
BI)IHY)KI[CHHBIG SHGKTpOMaFHI/ITHLIC
Kose0anus

bubnuoreka [{OK
https://m.edsoo.ru/ffOcbb86

17

Ilepemennsbiit Tok. CHHYCOUJAJIBHBIN
MepEMEHHbIN TOK. MOIIHOCTh
MEPEMEHHOT0 TOKa. AMIUTUTYHOE U
JICWCTBYIOIIEE 3HAYEHHUE CHIIbI TOKA U
HaIpsKEHUs

bu6nmorexa LIOK
https://m.edsoo.ru/ffOcbd34

18

19

20

Tpauchopmarop. IIpoussoacrso,
nepeava u norpedieHue
JIEKTPUYECKON SHEPTUN

YCTpOUCTBO U MPAKTUUYECKOE
IIPUMEHEHHUE DIIEKTPUYECKOTO 3BOHKA,
reHeparopa NepeMeHHOr0 TOKa, JTMHHUI
3JeKTpornepesad

DKOJIOTrM4ECKHE PUCKU TIPU

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



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

MIPOU3BOJICTBE IEKTPOIHEPTHH.
KynbTypa ucnonb3oBanus
AEKTPOIHEPTHH B MOBCEAHEBHON
KU3ZHU

Pa3gen 2 Kogeoanus v BoaHbI. T

MexaHuuyeckue BOJIHBI, yCIOBUS
pacnpoctpanenus. [lepuoa. CkopocTb

ema 2.2 MexaHn4ecKkue u IJNIEKTPOMArHuTHbIC BOJTHBI 5 yacos

bub6nmmoreka [IOK

21
pacrnpoCTpaHEeHUS U JUIMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[Tonepednblie ¥ MPOIOJIBHBIC BOJTHBI
99 3ByK. CKOpOCTb 3BYyKa. | pOMKOCTh bubmmoreka [JOK
3ByKka. Bricotra Tona. TemOp 3ByKka https://m.edsoo.ru/ffOcccOc
DNEKTPOMAarHUTHBIE BOJHBI, UX
23 cBolicTBa U ckopocTh. [lIkana bubmmorexa [IOK
P ' https://m.edsoo.ru/ffOccfe0
ANEKTPOMArHUTHBIX BOJH
[TpuHIHITBI paTUOCBSI3U U
24 TeneBusieHus. Pazsurue cpeacTs
cBs3u. Pagnostokamus
o5 KonrtponsHas pabora «Konebanus u 1 bubmuoreka [IOK
BOJIHBD» https://m.edsoo.ru/ffOcc6f8
Pa3nen 2 Kosiebanus u BosiHbl. Tema 2.3 OnTuka 10 yacos
[IpsimonnHENHOE pacpoCTpaHEHHE
26 CBI;Ta B OJTHOPO, Hli)ﬁ cpe epToqeqHLIﬁ bubmmorexa [JOK
AHOPOA pexe. https://m.edsoo.ru/ff0cd350
HWCTOYHHUK cBeTa. JIyd cBera
OTtpaxkeHue cBeTa. 3aKOHBI OTPAKEHUS
27 cgera. [locTpoenune n3o0paxkeHuit B bubmmorexa [JOK
’ p p https://m.edsoo.ru/ff0cd4e0
IJIOCKOM 3epKajie
28 IIpenomienue ceera. IlonHoe bu6muoreka [JOK

BHYTpEHHee oTpakeHue. [IpenenbHblil

https://m.edsoo.ru/ffOcd7{6



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
https://m.edsoo.ru/ff0cd7f6

YIOJI IOJIHOT'O BHYTPEHHETO
OTpakKeHUS

29

30

31

JlabopaTopnasi padora 5
«H3mepenne noxkasareJisi
NpeJIOMJICHHS CTEKJIA»

JIunzel. [loctpoeHune n300pakeHuii B
nuH3e. Popmylia TOHKOM JIMH3HI.
VYBenu4ueHue JTuH3bI

JlaGoparopHnasi pabora 6

«HccaenoBanue CBOMCTB
U300paKeHu i B JIUH3AX))

bu6nmoreka [IOK
https://m.edsoo.ru/ffOcd67a

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

32

Hucnepcus ceera. CoXHBIA COCTaB
oenoro ceera. L[per. JlabopaTopHasn
padora 7 «Hao0J0aeHue qucnepcnu
cBeTa»

33

WNnuTtepdepennus creta. dudpaxius
ceta. [luppakinuonHas pemerka

bubmmoteka IIOK
https://m.edsoo.ru/ffOced22

34

35

[TonepeyHOCTh CBETOBBIX BOJIH.
[Tonspwuzanus ceera

Onrtuyeckue mpuOOPs! U yCTPOUCTBA U
yCIIOBHS UX O€30MaCHOr0 MPUMEHEHUS

1

bubnmnorexa LIOK
https://m.edsoo.ru/ff0cf02e

36

37

Pa3zgen 3

I'panu1IBI TPUMEHUMOCTH
KJ1Iaccuueckor MexaHuku. [locryiarsr
CHelUaIbHON TeOpUn
OTHOCHUTEIIBHOCTH

OTHOCUTENHHOCTh OOTHOBPECMCHHOCTHU.
3aMCI[J'ICHI/IC BPEMCHH U COKpAIICHUC

OcHOBBI

CHeIIHaJIBHOﬁ TE€OPUHU OTHOCUTEJIBHO

¢t 4 yaca

bubnunorexa LIOK
https://m.edsoo.ru/ff0cf862

but6mmorekxa [IOK
https://m.edsoo.ru/ffOcfa42



https://m.edsoo.ru/ff0cd67a
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

JUTAHBI

DHeprus U UMIYJIbC

38 penaruBucTcKoiyacTulbl. CBA3b 1 bubmuoreka [IOK
MAacChl C SHEPrUEN U UMITYJIbCOM. https://m.edsoo.ru/ffOcfc68
DHeprust MoKos
Kontponbhas padota «OnrTuka.
39 OCHOBBI CTICTTHATBHOM TEOPHH 1 bubmorexa LOK
. p https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIILHOCTH
Pa3znen 4 KanToBas ¢pusuka. Tema 4.1 JneMeHThI KBAaHTOBOI (pu3nku 6 4acos
40 ®otonbl. opmyna [Mnanka. DHeprus 1 bubnnorexa [JOK
Y UMITYJIbC (POTOHA https://m.edsoo.ru/ffOcfel6
OTKpBbITHE U HCCTIEIOBAaHUE By 10K
noInoTeKa
41 .0 A.T. 1
Porospderra. OrbiTel https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonbl poTtorddekra. YpaBHEeHHE
42 917IHmTeI(7II)Ha H({)I(b(boma(b;ema 1 bubmorexa LOK
A ' https://m.edso0.ru/ff0d015e
«Kpacnas rpanuna» gortosddexra
JlaBnenne cBera. OmbiTel I1. H.
43 JlebeneBa. XuMHU4UeCKOe JIeiiCTBUE 1 bubmorexa LOK
’ https://m.edsoo.ru/ff0d04a6
CBeTa
TexHuyeckue yCcTpoucTBa u
MIPAKTUIECKOE TPHUMEHEHHE:
44 1
(boTOrIEMEHT, POTOAATUHK,
CONTHEYHas OaTapesi, CBETOUOT
45 Pemenue 3agau mo Teme «DIeMEHTHI 1 bubnunorexa LIOK
KBAHTOBOU ONTHUKI https://m.edsoo.ru/ff0d0302
Pasnen 4 KBanToBas ¢pusnka. Tema 4.2 Crpoenue atoma 4 yaca
46 Monens aroma Tomcona. OmBITEI 1 but6mmoreka [IOK



https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302

Pesepdopaa mo paccesHHIO 0-4aCTHIL.
[TnanerapHast Mojens aToMa

https://m.edsoo.ru/ff0d091a

bubnunoreka LIOK
47 [Tocrynater bopa 1
4 P https://m.edsoo.ru/ff0dOafa
N3nydenue u noriomeHue GOTOHOB
48 1} I/I};Ie €XO0JIc aToMa ¢ onH(()bro OBHS 1 bubmmorexa [JOK
P p . yp https://m.edsoo.ru/ffOd0afa
SHEPTrUM Ha apyroil. Buasl ciekTpoB
BonnoBble cBolicTBa yacTuil. BosHbl
ne bpoina. KopnyckynsipHo- bubnnorexa [JOK

49 . 1
BOJIHOBOM Jtyanu3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYKJICHHOE U3IIyYCHHE

Paznen 4 KpanroBasi pusuka. Tema 4.3 AToMmHOe 1ApO S yacoB
OTKpbITHE panOaKTUBHOCTU. OMBITHI
50 Pezepdopaa o onpeaenenno cocrara 1 bubmmorexa [JOK
PHOPA pedl https://m.edsoo.ru/ff0d0fd2
PaaOAKTUBHOTO U3ITyUYEHUS
CgaoiicTBa anbda-, 6era-, raMma-

51 n3iydeHus. BousHue 1
PaIMOAKTUBHOCTH Ha KUBbIE
OpraHu3Mbl
OTKpbITHE IPOTOHA U HEUTPOHA.

59 N3otomnbl. Anbda-pacna. 1 bu6nmnorexa LIOK
DNEeKTPOHHBIN U TO3UTPOHHBIN OeTa- https://m.edsoo.ru/ff0d1162
pacnaz. ['aMmma-nsinydeHue
DHeprusi CBSI3U HYKJIOHOB B sIJIpe.

S nepublie peakuuu. SAnepHbIA peakTop.
AP Pedkt =P P P bubmuoreka [{OK

53 [Tpobnembl, TepCIeKTUBEL, 1

AKOJIOTUYECKHUE aCIEKThI SIACPHOMN
SHEPreTUKHU

https://m.edsoo.ru/ff0d1356



https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
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https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
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54

DneMeHTapHble YacTullbl. OTKpBITHE
o3uTpoHa. MeToibl HAOMIOACHUS U
pEerucTpaluy IeMEHTAPHBIX YaCTHII.
Kpyrasiii ctonn «@yHaaMeHTaIbHbIE
B3auMoercTBUA. EnquHCTBO
(bu3nIecKoil KapTHHBI MUPa»

Pa3zgen S DiieMeHTbI ACTPOHOMUU M ACTPOPHU3UKH 7 4ACOB

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

55

56

57

58

59

60

Bup 3sé3nnoro neda. Co3se3nus,
SIPKUE 3BE3/bI, INIAHETHI, UX BUAUMOE 1
nBkenue. CojlHEeYHAs cucTteMa

Counuue. ConHeunass akTHUBHOCTb.
Hctounuk sueprun CosiHiia v 3BE311

3BE3/1b1, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/IbI ITTABHOM
MOCJIeI0BAaTENbHOCTH. BHyTpeHHEee
ctpoeHue 38€31. COBpeMEHHbIE
MIPEACTABICHUS O POUCXOKIACHUU U
sposrrornu CoutHIa U 3BE3T

Muneunsiii IlyTe — Hama ['anakTuka.
ITonoxenue n aBmwxkenne CoJHIA B
lNanaktuke. 'anaktuku. YEpHbIE NBIPHI
B SIIpax rajakTHK

Bcenennas. PazOeranue rajakTuk.
Teopus bosbioro B3pbiBa.
PennkroBoe uznyuenue.
MeraranakTuka

Hepeennsie mpo6iieMbl aCTPOHOMUUT 1

61

KonrtponbHas pabota «D1eMeHTHI 1



https://m.edsoo.ru/ff0d0e38

aCTPOHOMHUU M aCTPOPHUIUKI

62

63

O6o6matomuii ypok. Ponb pusuku u
aCTPOHOMHUHU B SKOHOMHYECKOH,
TEXHOJIOTHYSCKOM, COITMATbHON 1
ATUYECKOH chepax NesaTeIbHOCTH
yeJIoBeEKa

O6o06maromuii ypok. Pois u Mmecto
(DM3HMKH ¥ aCTPOHOMHH B
COBPEMEHHOW HAYYHON KapTHHE MUPa

Pazgen 6 O0001eHue U MOBTOPEeHNE 7 YacoB

64

O6o6maromuii ypox. Pois
(busnueckoit Teopun B GOpMUPOBAHUH
MpEeACTABICHUH 0 (pU3nUIeCKOi
KapTUHE MHpa

65

O6o0maromuii ypok. Mecro
(bu3nyecKoil KapTUHBI MHUpa B 00ILIEM
Py COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX IIPEJICTaBICHUN O IPUPOLE

66

67

68

Wrorosas koHTpoJsibHas paboTa 3a
Kypc ¢pusuku 11 knacca

PesepBHbIitl ypok. Ontuka. OCHOBBI
CIELMAILHON Teopun
OTHOCHUTEIIBHOCTH

PezepBHblit ypok. KBanTOBas gusuka.

DJeMeHTHl aCTPOHOMUU U
acTpo(U3UKH

but6mmorexa [IOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB 110
[TPO'PAMME

68 4 7



https://m.edsoo.ru/ff0d1784










YYEBHO-METOJNYECKOE OBECIIEYEHME
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» @uszuka, 10 wracc/ Mskume [.5., bByxosues b.b., Corckuii H.H. mox
penakiuert IlapdentbeBoit H.A., AkuuonepHoe o6miectBo «M3marenbcTBo
«ITpocsemienue»

o Ousmka, 11 wmacc/ Msakumes [.JI.,, byxoeues b.b., Uapyrun B.M. mnox
penakiuern IlapdentpeBoit H.A., AxumoHepHoe oOmiectBo «l3marenbcTBo

«IIpocBemenue»
METOAUYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

1. ®uzuka. 10 knacc. YueOHuk ajisa o01ieoOpa3oBaT. opraHu3aluid ¢ Mpuil.Ha
AJIEKTPOH. HocuTene: 0a30Bbld U npodwibHbIM ypoBHU/ ['.5. Mskumes, b.b.

byxoBues, Corckuit H.H./ M.: [Ipocsenienue, 2020.
2. Kynepmreiin 10.C. @usuka. uddepennnpoBantbie KOHTPOIbHBIE paOOTHI. 7 -
1 1xmacc.CII6.: N3z . oM «CeHTs0pBY, 2015.

3. ®usuka. «kKOHCTPYKTOp» CaMOCTOATENbHBIX U KOHTPOJBHBIX pador. 10 — 11
KJacchl: Mmocobue sl yuumrened oOuieoOpazoBar. yupexaenui/ C.M.
Anppromeukus, — A.C. CnyxaeBckui.-  M.: [Ipoceemenne,  2018.
4. Coopuuk 3amauy no ¢usuke. 10-11 wmacesl (k yueOnukam ['.51. Mskumena
u.JIp.) — M.: DK3aMeH, 2019.
5. Coopnuk 3amad mo ¢uszuke i 10—11 kmaccel: mocoOue s ydaniaxcs
oOmieoOpazoBar. opraHusanuii: 06a3oBbii u mnpoduin. ypoBuu / H.A.
[TapdenThena.- 5-e U3/ M § [IpocBemienue, 2017 T.
6. ®usuka. 3agaynuk. 10-11 ki.: [ocoOue mis oOmeoOpazoBart. yupexaeHui /
PriMkeBuY A. I1. - M.: Hpoda, 2019.
7. Temarnyeckue caMOCTOATEIbHBIE M KOHTPOJbHBIE paboThl 1o Qusuke.10
KJ1acc. / O.Nn. I'pomiiena.- M.: DK3aMeH, 2017.
8. A.Il. PeimkeBuu. COopHuK 3amad mo ¢usmke. Mocksa, [dpoda, 2017 r
9. ®ponTtanpHbie gabopaTopHbie paboThl 1O (¢usnke B 7-11 kimaccax
oOmieoOpa3zoBarenbHbIX yupexaenusx: Ku. mns yuurens / B.A. bypos, 10.W.
Huk, b.C. 3Bopeikun u np.; noa pen. B.A. Byposa, I'.I'. Hukudoposa. - M.:
[IpocBemienue: Vue0, JINT., 2015
10. KogudukaTop 31eMEHTOB coepxkaHus U TPEOOBAHUM K YPOBHIO MOATOTOBKU
BBITTYCKHUKOB 00ITIe00pa30BaTeIbHBIX YUpEKACHHM 1Jist ipoBeaeHus B 2024 romy
€UHOTO rOCYyJIapCTBEHHOI'O dK3aMeEHa o OU3UKE.
11. JI. A. Kupuk. ®usuka 10. COOpHHK CamMOCTOSITENBbHBIX UM KOHTPOJBHBIX



pabor. MockBa «Mnekca» 2019 T.
12. ®uzuka. 10 kiacc: TEXHOJOTMYECKHE KapThl YPOKOB MO y4yeOHuKy I.51.
MskumeBa, b.b. byxosnesa, H.H. Corckoro/ aBt.-coct. H.JI. Ilenareiiuenxko.-
Boarorpan: Yuurens. 2019.
13. T'.B. Mapkuna ®usuka 10 xnacc. Iloypounsie miaanbel mo ydeOHuky I'.41.
Msxkuiena, b.b. byxoBiena. B.: Yuurens, 2020.
14. COOpHUK TECTOBBIX 3aJaHUM JUIsI TEMAaTUYECKOIO M HUTOTOBOTO KOHTPOJIS.
®usuka 10 knace. M.: «MuTtemnext-Lientp», 2019
HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET
1. bubaunoreka LHOK https://m.edsoo.ru
https://resh.edu.ru
https://yaklass.ru
https://edu.skysmart.ru

SRR

. https://urok.apkpro.ru
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