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INHOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1o ¢usuke 6a30BOr0 ypoBHS Ha yPOBHE CPETHETO OOIIETO
o0Opa3oBaHus pa3paboTaHa HA OCHOBE IMOJIOKEHUN U TpeOOBAHUM K pe3yJibTaTaM
OCBOEHHMSI OCHOBHOI 00pa3oBaTesIbHON MpOrpaMmsbl, npeactaBieHHbIX B I'OC
COOQO, a Ttaxxe ¢ yu€roM deaepanbHOl paboyelt mporpaMMbl BOCIIHUTAHUS U
KOHIIETIIIMY TpenojaBanus yueOHoro npeaMera «duszmka» B 00pa3zoBaTEIbHBIX
opranmsaunusax  Poccmiickon — @exepanuu, — peaM3yIOIIMX  OCHOBHBIE
00pa3oBaTebHbIE MPOTPAMMBI.

Copnepxanue mporpaMMmbl 10 (HU3UMKE HANpaBIeHO Ha (POPMUPOBAHUE
€CTeCTBEHHO-HAyYHOW KapTUHBI Mupa oOydaromuxcsa 10—11 kmaccoB mnpu
oOyueHMM uX (u3nKe Ha 0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-
NeATeIbHOCTHOrO  moaxoxa. IlporpaMmma 1o  (U3MKE  COOTBETCTBYET
tpeboBanusiMm PI'OC COO k mIaHUpPyeMbIM JUYHOCTHBIM, MPEAMETHBIM U
METaIpeIMETHBIM pe3yjibTaTaM 00YyUYEHUSs, a TAK)KE YUYUTHIBAET HEOOXOAUMOCTh
peaiu3allud  MEXIPEAMETHBIX CBSI3e (U3MKHM C €CTECTBEHHO-HAYYHBIMHU
y4eOHbIMU TMpeAMeTaMu. B Hell onpenensroTcss OCHOBHBIE LIEJIM H3y4YEHUS
(bU3UKN Ha YPOBHE CPEIHETO OOIero 00pa3oBaHusl, MIAHUPYEMbIE PE3YIbTAThI
OCBOEHUSl Kypca (DU3HMKHU: JIMYHOCTHBIE, METAlpeIMETHbIE, MPEAMETHbIE (Ha
0a30BOM YpOBHE).

[Iporpamma o (pu3uke BKIIIOYALT:

e IUIAHMpPYEMbIE pe3yJbTaThl OCBOEHHUS Kypca (QHU3MKU Ha 0a30BOM

YpOBHE, B TOM YHCJIE€ TPEAMETHBIE PE3YJILTATHI IO F0JIaM 00YUYEHUS;

e cozepkaHue yueOHoro npeamera «Dusuka» 1mno rogaM o0yyeHusl.

®du3rka Kak Hayka o Haubosee OOIUX 3aKOHAX MPHUPOJIbI, BHICTYIAs B
KauyecTBe ydeOHOro MpeaMera B IIKOJE, BHOCUT CYUIECTBEHHBIM BKJIaa B
cucTteMy 3HaHMM 00 okpyxkawomem wmupe. HIKoapHBIM Kypc OQU3HKH —
CUCTEMOOOpa3yIoMMiA 11  €CTECTBEHHO-HAyYHBIX YYEOHBIX MpPEIMETOB,
MOCKOJIbKY (DU3MUECKHE 3aKOHBbI JIe)KaT B OCHOBE IPOIIECCOB M SIBJICHUIA,
U3y4aeMbIX XUMHEH, Omosioruei, Qgusmueckoit reorpadueii u acTpoOHOMHEH.
Hcnonb3oBaHne M aKTUBHOE TNMpPUMEHEHHE (U3MYECKUX 3HAHUM OIpeaesnser
XapakTep M pa3BUTHE PA3HOOOPA3HBIX TEXHOJIOTMM B cdepe IHEPreTUKH,
TPaHCIOPTa, OCBOEHUS KOCMOCA, MOJYYEHUSI HOBBIX MaTE€PUAJIOB C 3aIaHHBIMU
CBOWCTBaMH W JApyrux. HM3ydeHue ¢uU3NKM BHOCUT OCHOBHOW BKJIaa B
(dbopMHpOBaHHE €CTECTBEHHO-HAYYHOM KapTUHBI MHpa OOydarlolluxcs, B
dbopMupoBaHHEe YMEHUW TPUMEHSTh HAY4YHBIH METOJ TIO3HAHUS TPH
BBINIOJIHEHUY UMHU YUYE€OHBIX UCCIEA0OBaHUM.



B ocHOBy kypca ¢u3MKK 71 YPOBHS CpeaHEro o0Iiero oOpa3oBaHUS
MOJIOKEH Ppsii HJIeH, KOTOpble MOXHO pacCMaTpUBaTh KaK MPUHIIMIBI €ro
MTOCTPOEHHS.

Hoes yenocmuocmu. B cOOTBETCTBUU C HEH KypC SBISIETCS JIOTUYECKU
3aBEpUIEHHBIM, OH COJICPKUT MaTepHall U3 BCEX pasleioB (PU3MKH, BKIIOYACT
KaK BOMPOCHI KIIACCHUECKOM, TaK U COBPEMEHHOMN (PU3UKHU.

Hoes cenepanuzayuu. B cooTBETCTBUU ¢ HEW MaTepuan Kypca (U3MKu
o0beMHEH BOKPYr (u3nueckux Tteopuil. Bemymmm B Kypce sBIsSeTCS
(dopMupOBaHUE MPEICTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaTE€pPHH, BEIIECTBE U
ToJIe.

Hoesn eymanumapuzayuu. EE peanuszanusi npeanosiaraeT HCIOJIb30BAHUE
TYMaHUTapHOTO MOTEHIMaa (PU3NIECKON HAyKH, OCMBICIICHUE CBS3H Pa3BUTHUS
¢u3NKM C pa3BUTHEM OOIIECTBAa, a TaKXKE C MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU U HKOJIOTHYECKUMU MTPOOIEMaMHU.

Hoes npuxnaonoii nanpasrennocmu. Kypc GuU3MKKM Tpeanosaraer
3HAKOMCTBO C IIUPOKMM KpPYyrOM TEXHMYECKMX W TEXHOJOTHMYECKHX
IPWIOKEHUN U3yYEHHBIX TEOPUI U 3aKOHOB.

Hoes »sxonoeuzayuu peanusyeTcss MOCPEICTBOM BBEACHHS 3JIEMEHTOB
cCollepKaHUsl, MOCBAIIEHHBIX 53KOJOIMYECKUM MpOOJIEeMaM COBPEMEHHOCTH,
KOTOpBIE CBS3aHbl C PA3BUTUEM TEXHUKHU U TEXHOJOTHI, a Takke 00CYXIEeHUS
npo0bsieM  palMOHAIbHOIO  MPHUPOAOINOJB30BaHUS U SKOJIOTHMYECKOH
0€30MacHOCTH.

CrepKHEBBIMU 3JIEMEHTAMHU Kypca (PU3HKU HA YPOBHE CPEIHEro OOUIEro
oOpa3oBaHus ABIAIOTCS (u3nueckue Teopun (PopMUpoBaHUE MPENCTABICHUNA O
CTPYKTYpE MOCTPOEHUsI PU3HUECKOW TEOPUH, POJIU (PyHIaMEHTAIbHBIX 3aKOHOB
U TPUHLHIIOB B COBPEMEHHBIX MPEIACTABICHUSAX O NPHUPOAE, TIPaHMIAX
OPUMEHUMOCTH TEOPHM, U1l OINMCAHMS €CTECTBEHHO-HAYUYHBIX SIBICHHA U
MIPOIIECCOB).

CHCTeMHO-AESATENbHOCTHBIM MOAXOA B Kypce (U3HKU peanu3yeTcs
OpEeXJIe BCEro 3a CYET OPraHM3aluy HKCIIEPUMEHTAJIBHON JESITEIbHOCTH
oOyuaroruxcsi. st 6a3oBoro ypoBHS Kypca (DU3WKH — OTO HCIOIH30BaHUE
CUCTeMbl (PPOHTATIBHBIX KPATKOBPEMEHHBIX KCIEPUMEHTOB U J1a00OpaTOPHBIX
paboT, KOTOpble B MmporpamMme Mo (usuke OObEIMHEHBI B OOIIMUIA CHUCOK
YUYEHMUYECKMX TMPaKTUYECKUX paboT. BeigeneHne B yKa3aHHOM II€peyHe
71a00paTOPHBIX PadOT, MPOBOJAUMBIX JJIsi KOHTPOJISL M OLIEHKH, OCYILECTBIISETCS
y4aCTHUKaMH 0Opa3oBaTeNIbHOTO Ipoliecca MCXOAs U3  OCOOCHHOCTEH
IUTAHUPOBAHUSA W OCHallleHusa kaOuHera ¢usuku. Ilpu sTomM obecneunBaeTcs
OBJIaJICHHE OOYYaIOIIMMUCS YMEHHUSIMU MPOBOJUTH KOCBEHHBIE H3MEPEHMS,



UCCJIeIOBAHUS 3aBUCUMOCTEN (PU3NYECKUX BEJIIMYUH U MOCTAHOBKY OIBITOB IO
IPOBEPKE MPE/I0KEHHBIX THIIOTE3.

Bonpmoe BHMMaHHWE YIEISETCS PEIICHUIO PACUETHBIX W KAaueCTBEHHBIX
3anad. [Ipu sTOM Ast pacu€THBIX 3a/1a4 IPUOPUTETOM SIBISIOTCS 3a/1a4U C SIBHO
3alaHHOM  (PU3UYECKOM MOJENbIO, TMO3BOJISIIONIME MPUMEHITh H3yUYECHHbIC
3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pasjeia Kypca, TaKk U UHTETrpUpYs
3HAHUS M3 pa3HbIX pasaenoB. [[ns KadyecTBEHHBIX 3ajady MPUOPUTETOM
SBJISIIOTCS  3a7aHUsl Ha OOBSICHEHHWE TMPOTEKaHWA (U3MUECKUX SBICHUN U
MIPOIIECCOB B OKPY’KAIOIIEH KU3HH, TpeOyronue BeIOOpa GU3HMUECKON MOJICIIH
JUTSL CUTYalliy MTPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TtpeboBanusimu DI'OC COO k MarepuaibHO-
TEXHUYECKOMY OOECHEeUYeHHI0 ydeOHOro Imporecca 0a30BbIil ypOBEHb Kypca
bu3uKM Ha YpOBHE cpeiHero oOiero o0pa3oBaHMsS [OJDKEH H3ydaThCsl B
YCIIOBHSIX TIPEIMETHOTO KaOWHeTa (PM3UKH WIIH B YCIOBUSX HHTETPUPOBAHHOTO
KaOWHeTa TMpPEeJIMETOB €CTECTBEHHO-Hay4yHOro Iukia. B kaOunere (uzuku
JOJDKHO OBITH HE0OXoaumoe J1abopaTopHoe 000PYIOBAaHUE Jisi BBHIMOJHEHUS
yKa3aHHBIX B MporpamMme Mo (GU3MKE YYCHUUYECKUX MPAKTUYECKUX paboT u
JE€MOHCTPAIIMOHHOE 000pYAOBaHNUE.

JeMoHcTpaninonHoe obopynoBaHue GOpMUPYETCS B COOTBETCTBUM C
OPUHIIMIIOM MHHUMAJIBHOM JIOCTATOYHOCTH U 00ECIEeYMBAET IOCTAHOBKY
NEPEUUCIICHHBIX B MpOrpaMMme MO (PHU3MKE KIIOUEBBIX JIEMOHCTPAIMM IS
HCCICOBAHMS W3Y4YaeMbIX SBJICHUH W  TPOIECCOB, OHMIUPUYECCKUX U
(GyHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX MIPUMCHCHHM.

JlaGopatopHoe 00OpynOBaHUE ISl YUYCHHMUECKUX MPAKTHUYECKUX pPadoT
dbopmupyeTcsi B BUIE TEMAaTUYECKUX KOMIUIEKTOB M 00ECTICUMBACTCS B pacyeTe
OJIHOTO KOMIUIEKTa Ha JBYX oOOydJaromuxcs. TeMaThdeckue KOMILIECKThI
nabopaTopHOTO 000pPYAOBAaHUSA MOJKHBI OBITH MOCTPOCHBI HA KOMIUIEKCHOM
HCITOJTIb30BAaHNY aHAJIOTOBBIX M MU(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEpPUTETBHBIX CUCTEM B BUJIE ITM(POBBIX JTabOpaTOpuil.

OCHOBHBIMHU LIETIAMU U3YUYeHUST HUBHKHU B OOIIEM 00pa30BaHUU SBIISIFOTCS:

e (opmHpoBaHHE MHTEpEcCa W CTPEMIICHUS OOYyYalOUIMXCS K HAy4YHOMY
M3YYCHUIO MPUPOJIbI, PA3BUTUE UX HHTEIUICKTYIbHBIX M TBOPUYECKHX
CIIOCOOHOCTEH;

e pa3BUTHEC TMPEJCTABICHUH O HAyYHOM METOJC IIO3HAHHUS U
dbopMHpOBaHHE HCCIEAOBATEIILCKOTO OTHOIIEHUS K OKPYXKAIOIIUM
SIBIICHUSIM;

e (opMHpoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysbTaTa WU3YUCHHS
OCHOB CTPOCHHMS MaTepHH U (PyHIaMEHTAIbHBIX 3aKOHOB (PH3UKH;



dbopMupoBaHue yMEHUN OOBACHITH SBJICHUS C UCIOJb30BAHUEM
(du3HUecKX 3HAaHUHM 1 HAYYHBIX JOKA3aTeIbCTB;

(dopMupoBaHUEe MPEICTaBICHUNA O poin (PU3UKHU AJI PA3BUTUS IPYTHX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJOTUH.

JlocTikeHne 3TUX 1enei o0ecreynBaeTcs pelieHueM CIeAyIONIUX 3a/1ay B
npoliecce U3y4eHus Kypca GU3HKU Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHus:

npuoOpeTeHHEe  CUCTeMbl  3HaHUKW 00  OO0mUX  (PUBHYECKUX
3aKOHOMEPHOCTSIX,  3aKOHaX, TEOpUsAX, BKIOYAasS  MEXaHUKY,
MOJICKYJISIPHYIO (PU3UKY, AJIEKTPOJAMHAMUKY, KBAaHTOBYIO (U3HUKY H
AJIIEMEHTHI aCTPOPU3UKH;

dbopMHpoBaHWE YMEHUW TMPUMEHATH TEOPETHUUECKUE 3HAHUS IS
OOBbsCHEHUS] (PU3WYECKUX SBJICHUW B TMPUPOJE W I TPUHATHUSA
MPAKTUYECKUX PEIICHUM B MOBCEIHEBHOW KU3HU;

OCBOEHHE CTMOCOOOB pEHICHUS Pa3IUYHBIX 3a/lad C SBHO 3aJaHHOU
du3nuecKoil MoJIeNbIo, 3a7a4, MOJAPa3yMEBAIOIINX CAMOCTOSITEIHHOE
co3nanue Gu3NUeCcKo MOJIENIH, aJIeKBAaTHON YCIOBUSIM 3a]1a4H;
NOHUMaHUE (PU3NYECKUX OCHOB M MPHUHIIUIIOB JEHCTBUSI TEXHHUYECKUX
YCTPOWCTB W TEXHOJOTWYECKHX TIPOIECCOB, WX BIUSHUAA Ha
OKPYKAIOILYIO CPEAY;

OBJIAJICHUE METOJaMHU CAMOCTOSITEJIbHOTO IJIAHUPOBAHUS U MTPOBEICHMUS
(bu3HUEeCKUX DKCIEPUMEHTOB, aHAIN3a U UHTEPIPETAINU UH(HOpMAITIH,
OTIpe/IeNICHUS TOCTOBEPHOCTH MOTyYEHHOTO PE3YIIbTaTa;

CO3JaHUE  YCJIOBMA  JUIA  pPa3BUTUA  YMEHHH  TIPOSKTHO-
HCCJIEI0BATENILCKOM, TBOPUECKOU JIESITETbHOCTH.

Ha usyuyenue ¢usuku (0a30BbIil ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIEro
oOpazoBanus orBogutcst 136 yacoB: B 10 kmacce — 68 yacoB (2 yaca B HEJIEIIO),
B 11 kmacce — 68 yacoB (2 Jaca B HEZICIIO).

[Ipennaraemerii B mporpamMMe Mo (Qu3uKe MepedeHb J1adOpPaTOpPHBIX U
MPAKTHYECKUX pabOT SABISAETCS PEKOMEHJOBAHHBIM, YUYHUTENb JEJaeT BHIOOP
NpOBEACHUS J1a0OpaTOPHBIX PabOT M OMBITOB C YYETOM HHIUBUIYAJIbHBIX
0COOEHHOCTEHN 00yJaromuxcs.



COILEPKXAHUE OBYYEHUA
10 KITACC

Pasznen 1. ®u3uka u MeTOAbI HAYYHOT'O MIO3HAHMS

®usuka — Hayka o npupoze. Hayunble METOABI MO3HAHUS OKPYKAIOIIETO
mupa. Ponp »3kcrepuMeHTa W TEOpUHM B IIPOLIECCE IIO3HAHUS IPUPOJBI.
DKCIIEpUMEHT B (PU3HUKE.

MonenupoBanue GuU3NYECKUX SIBICHUN U MpolieccoB. HayuHbie rumoTessl.
duzuyeckue 3aKOHbI W TEOpUHM. ['paHUIBl TPUMEHUMOCTH (PU3MUECKHX
3aKOHOB. [[pMHIIMIT COOTBETCTBUSI.

Ponb 1 MecTo U3k B OPMUPOBAHUU COBPEMEHHON HAay4YHOUH KapTHUHBI
MUpa, B IPAKTUYECKON AEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble U IUPPOBbIE U3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JaTYUKH.

Pa3nen 2. MexaHuka

Tema 1. Kunemamuka

Mexannueckoe qBHKEeHNE. OTHOCUTEIBHOCTh MEXAaHHUYECKOTO JIBUKEHUS.
Cucrema otcué€ra. Tpaekropus.

[lepemernienne, CKOpocTh (CpeaHsii CKOPOCTb, MTHOBEHHAsI CKOPOCTH) H
YCKOPEHHUE MATepUAIbHOW TOYKH, UX MPOEKIUU HA OCHU CHUCTEMbI KOOPAUHAT.
CioxxeHue nepemMeneHnil U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOPEHHOE MPSIMOJMHEWHOE aBMkeHue. ['paduku
3aBUCHUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHUsA, MyTH U MEpPEMEIICHHUS
MaTepUalIbHON TOYKH OT BPEMEHH.

CBobOosHOE MajieHue. Y CKOpeHrue CBOOOHOTO MaICHHUS.

KpuBonuHeinHoe JaBuxkeHue. JIBHUKEHHME MaTEepUAIbHOM TOYKH IIO
OKPYHOCTH C MOCTOSSHHOM IO MOJIYJII CKOPOCTBIO. YTJOBas CKOpPOCT,
JTuHeWHas ckopocTh. Ilepuon m yacrora oOpamieHus. LleHTpocTpemuTeabrHOE
YCKOpEHHUE.

TexHuyeckne yCTpOHCTBA M MPAKTUYECKOE TMPUMEHEHUE: CHUIAOMETD,
JBIDKEHUE CHAPSIOB, IIEMTHBIE U PEMEHHBIE TIepeadH.

Jlemoncmpayuu

Mopenb CUCTEMBI OTCU€Ta, WJUTFOCTPALIUS KMHEMATUYECKUX
XapaKTEPUCTHUK JBUKCHHUS.

[IpeobpazoBanue IBHKEHUHN C MCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.



[Tanenue Ten B BO3AyXE U B Pa3peKEHHOM MIPOCTPAHCTBE.

HabGnronenue nBukeHUs Tena, OPOIIEHHOIO MO YIJIOM K TOPU30HTY U
TOPU30HTAJIBHO.

N3mepenne ycKkopeHusi CBOOOTHOTO NaJeHUS.

Hanpasnenue ckopocTu py ABUKEHHUU 110 OKPY’KHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomuol

N3ydyeHne HEpPAaBHOMEPHOTO JABWKEHHUS C  LEIbIO  ONpEAECICHUs
MTHOBEHHOW CKOPOCTH.

HccenmenoBanne COOTHOLIEHUS MEXKAY IyTSAMH, NMPONUIACHHBIMU TEJIOM 3a
IIOCJIEAOBATEIbHBIE PABHBIE IPOMEXKYTKM BPEMEHM IPU PaBHOYCKOPEHHOM
JBWKEHUU C HAYAJIbHOM CKOPOCTBIO, PABHOU HYJIIO.

N3ydenune nBMKEHHUS IAPUKA B BI3KOM KUIKOCTH.

N3yuenue nBM>KEHMS Teaa, OpOIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuammn  otHocutensHOCcTH  [ammnes. Ilepswlii  3axkoH  HbroroHa.
NHepunaibHble CUCTEMBI OTCUETA.

Macca Ttena. Cwuna. IlpuHomn cynepno3uuuu cwi. BTopoil 3akoH
Herorona pma wMarepuanbHOM TOukd. Tpetud 3axkoH HeroroHa s
MaTepUaIbHbIX TOYEK.

3akoH BcemupHOro TaAroreHus. Cuna Ttsoxectu. llepBas kocMmuyeckas
CKOPOCTb.

Cuia ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenne. Buapsl TpeHus (MOKOsA, CKOJIbKEHHUA, KadueHus). Cuia TpeHws.
Cyxoe Tpenue. Cuina TpeHHs CKOIBKEHUs U cuia TpeHus nokos. Koagduuuent
TpeHus. Cuia CONpOTUBIICHUS MIPU ABUKEHHUH TeJla B )KUIAKOCTH WJIU Ta3e.

[TocTynarenbHoe U BpanaTesIbHOE IBXKEHHE a0COIFOTHO TBEPAOTO TENA.

MoOMEHT cHIIbI OTHOCHUTENIBHO OCH BpaumieHud. [lmewo cuinbl. YcnoBus
paBHOBECUS TBEPAOTO TEJIA.

TexHuyeckue yCcTpoOMCTBAa U IPAKTUYECKOE NPUMEHEHME: MOMIIUITHUKH,
JIBUKEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jlemoncmpayuu

SIBnenne nHepuum.

CpaBHeHHE Macc B3aUMOECHCTBYOLINX TEIL.

Bropoii 3akoH HerotoHa.

N3mepenue cui.

CrioxeHune CHil.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT Ae(opmariui.

HesecomocTs. Bec Tena npy yCKOpEHHOM MOABEME U TAJICHUH.



CpaBHEHHE CUJI TPEHUS TIOKOS, KAUEHUS U CKOJIbKEHUS.

VYcnoBus paBHOBeCHs TBEPAOTO Tea. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1adopamopivie pabomul

N3yuyenue aBMxKEHUS OpyCKa 10 HAKJIOHHOW MJIOCKOCTH.

HccnenoBaHue 3aBUCUMOCTH CUJI YIIPYTOCTH, BOSHUKAIOUINX B MPYKUHE U
pPE3UHOBOM 00pasle, OT UX AePopMarIi.

HccnenoBanue ycioBUIl paBHOBECHsS TBEPAOrO Teja, HWMEIOLIETO OCh
BpAIlICHHUS.

Tema 3. 3akonvl coxpanenus 6 Mexanuke

Nmnynec MaTepralbHOM TOYKU (T€na), CUCTEMBbl MaTEpUANbHBIX TOYEK.

I/IMHYJ'IBC CUJIBI 1 U3MCHCHHUC HMIIYJIbCa TCJId. 3aKoH COXpaHCHHUA HMIIYJIbCA.
PeakTtuBHOC JABUOXKCHHC.

PaboTa cuinbl. MOIHOCTD CHIIBI.

Kunernueckasi sHeprusi maTepuaibHON Touku. Teopema 00 M3MEHEHHH
KHHETUYECKOU SHEPTUU.

[ToTeHunanbHas SHEPrusl. [ToreHunanbHas SHEPIus YIPYro
nedopMUpOBaHHON MpykUHBL. [loTeHIManbHAass dSHeprus Tena BOJMU3U
ITOBEPXHOCTHU 3EMIIH.

[loTeHuMaibHBIE U HEMOTEHIMAJIbHbIE  Cuibl. CBA3b  pabOTHI
HETOTEHIMAIBHBIX CUJI C UBMEHEHUEM MEXaHWYECKOW SHEPrUu CUCTEMbI TEIl.
3aKOH COXpaHEHUsI MEXaHUYECKON SHEPIUH.

VYupyrue u Heynpyrue CTOJIKHOBEHHS.

TexHn4eckue yCTpOMCTBA U MPAKTUYECKOE IPUMEHEHHE: BOJIOMET, KOMED,
MPY>KUHHBIN MTUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCa.

PeakTuBHOE IBMKCHUE.

[Tepexoa moTeHIMATBHON SHEPTUN B KHHETHYECKYIO U OOPATHO.

Vuenuueckuii axcnepumenm, nabopamopuvie pabomol

N3yuenne abCOMOTHO HEYNIPYTOro y/iapa ¢ MOMOIIBIO IBYX OJMHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanne cBs3u pabOThl CUIBI C HM3MEHEHHUEM MEXaHHYECKOH
SHEPIruM Teja Ha IPUMEPE PACTIKEHUS PE3UHOBOIO KIyTa.

Pa3nen 3. Mogiekyasipaasi pu3uka M TepMOAUHAMHUKA

Tema 1. Ocnogvl MONEKYAAPHO-KUHEMUUECKOU Meopul

OCHOBHbBIE TIOJOXEHUS MOJIEKYJISIPHO-KUHETUYECKOM TEOpUM U UX
onbITHOe oOocHOBaHuE. bpoyHoBckoe nBuwxkenue. uddysusa. Xapakrep



JOBWKEHUS W B3aWMOJICUCTBUS 4YAaCTUL BeHIeCcTBA. MoAenn CTpOEHUs Ta30B,
KUAKOCTEH M TBEPIBIX TeN U OOBSICHEHHWE CBOMCTB BEIECTBA HA OCHOBE ITHUX
Mojzener. Macca u pasmepel Mosekyl. KonuuectBo BemectBa. llocTosiHHas
ABorajipo.

TemnoBoe paBHOBecue. Temmepatypa u €€ wusMepenue. Illkana
temmneparyp Llenbcus.

Mopens wuaeanbHoro ra3za. (OCHOBHOE YpPaBHEHUE MOJEKYISPHO-
KMHETUYECKOW TEOpHUM HJEalbHOIrO Tra3a. AOCOJOTHAsI TeMIepaTypa Kak Mepa
CpelHEe KMHETUYECKOW 3HEpruu TEIUIOBOrO JBHKEHHA dacTwl raza. Illkama
temneparyp KenbBuHa. ['a3oBele  3akoHbl. YpaBHeHHUEe MeHeneeBa—
Kianeitpona. 3akon JlansToHa. M30mponeccsl B HAEAIBHOM Ta3€e € MOCTOSHHBIM
KOJMYECTBOM  BellecTBa. ['paduueckoe mpencTaBieHHE HW30MPOLIECCOB:
M30TepMa, H30X0pa, n3odapa.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OnbITHI, TOKa3bIBAIOIINE TUCKPETHOE CTPOCHHE BellecTBa, ¢oTorpapuu
MOJIEKYJI OPTaHUYECKUX COCTMHEHUM.

OnpbiTel 0 AUGPGY3UN KUAKOCTEHN U Ta30B.

Mojens OpOyHOBCKOTO JIBUKEHHUSL.

Mogens onbita ITepHa.

OnbIThI, JTIOKa3bIBAOIINE CYILIECTBOBaHUE MEXMOJIEKYJIIPHOTO
B3aUMOJICHCTBHA.

Mopens, HIUTFOCTpUpPYIOIIas MPUPOAY AABICHHUS Ia3a Ha CTEHKU COCY/Ia.

OnbIThl, WUTIOCTPUPYIONIME YPAaBHEHUE COCTOSIHUS HWICAIbHOIO Tasa,
U30IIPOLIECCHI.

Vuenuueckuii oxcnepumenm, nabopamopmsie pabonul

Onpenenenue Macchl BO3/lyXa B KJIACCHOW KOMHATE€ HA OCHOBE U3MEpEHUM
00bEMa KOMHATBI, IaBJICHUS U TEMIIEpaTyphl BO3yXa B HEH.

HccnenoBanre  3aBUCUMOCTH  MEXAYy  HapaMeTpaMud  COCTOSIHUSA
pa3pexEHHOro rasa.

Tema 2. Ocnosvt mepmoouHamuxu

TepMoauHamuueckas cucreMa. Brytpennss DHEPIUs
TEPMOJIMHAMUYECKOW CHUCTEMbl M CrmocoObl €€ wu3MmeHeHus. KoaumdecTtBo
TEMJIOTHl U paboTa. BHyTpeHHsST SHEpPrusi OJHOATOMHOTO HJEaIbHOTO Ta3a.
Buabl Tensonepenaun: TEIIONPOBOJHOCTh, KOHBEKIUS, U3JIyYeHHE. Y IeTbHas
TEITIOEMKOCTH BellecTBa. KoIM4ecTBO TEMIOTHI MPHU TEIIONEPEAAUE.



[Tonsitue 00 ammabaTtHOM mnponecce. [lepBblil 3aKOH TEPMOJAMHAMUKHU.
[IpuMeHeHre epBOro 3aKoHa TEPMOJAMHAMUKH K H3ompolieccam. ['papudeckas
MHTEpHpeTanus padoThl rasa.

Bropoii 3akon TepmoanmHamMukud. HeoOpaTUMOCTh MPOIECCOB B MPHUPOJIE.

TerutoBple  mamuHbl.  [IpUHIUMIIBL  AEUCTBUA — TEIUIOBBIX  MAllMH.
[IpeoOpazoBanusi sHepruM B TEIJIOBBIX MamuHax. KoadduimenTt mnoneznoro
nerctBug TeruioBod Mammbbl. [ukn KapHo u ero ko3p@uiuueHT mosiae3Horo
ACHCTBHS. DKOJIOTUYECKUE MPOOTIEMBI TETUIOIHEPTETUKH.

TexHu4eckue yCTpOMCTBA U MNPAKTUYECKOE NPUMEHEHUE: JBUTATENb
BHYTPEHHETO CrOopaHusi, ObITOBOM XOJIOJUIBLHUK, KOHIUIIUOHED.

Jlemoncmpayuu

W3mMeHeHre BHYTPEHHEHN SHEpPruu Tejla MpU COBEPUICHUU PaOOTHI: BBUIET
MpoOKK W3 OYTHUIKM TMOJ JEHCTBHUEM CXKATOro BO3/yXa, HarpeBaHue 3¢upa B
JATYHHOU TPYOKe MyTEM TpeHUs (BUACOEMOHCTPALIHS).

N3meHenue  BHYTpeHHEW  dSHeprum  (TeMIeparypbl) Tela  IpU
TEIUIoNepeaayue.

OnpiT 1o aanabaTHOMY pACHIMPEHUI0 BO3yXa (OMBIT C BO3AYIIHBIM
OTHHBOM).

Mopgenun mapoBoil TypOWHBI, JBHUrareiii BHYTPEHHEro CropaHus,
PEaKTUBHOTO IBUTATES.

Vuenuueckuii axcnepumenm, nabopamopvie pabomol

N3mepeHne ynenbHON TEMIOEMKOCTH.

Tema 3. Azpezammusle cocmosanusn eewiecmea. Dazoevle nepexoowl

[TapooOpazoBanue u koHaeHcalus. Mcnapenue u kunenue. AOCOMIOTHAs
Y OTHOCUTEJIbHAS BJIAXXHOCTH BO3AyXa. HacellieHHbIM map. YaenpHas TemioTa
napooOpa3oBaHusi. 3aBUCUMOCTh TEMITEPATyPhl KUTICHUS OT 1aBJICHHUS.

TBépnoe Tteno. Kpucramnnueckue u amopdHbie Tena. AHHU30TPONUS
CBOMCTB KpuCTawioB. JKunakume kpucramibl. COBpEMEHHBIE MaTEpHUAbL.
[1naBneHue u KpucTaIM3anus. Y ieapHas Teriora miasieHus. Cyonumanus.

VYpaBHEHHUE TEIIOBOTO OajaHca.

TexHuueckue ycTpoMCTBa M MPAKTHUYECKOE MPUMEHEHUE: THUTPOMETP U
MICUXPOMETP, KAIOPUMETP, TEXHOJIOTHUU TIOJIyYEHUSI COBPEMEHHBIX MaTEPHUAaIOB,
B TOM YHCJIE HAHOMAaTepHaIoOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiiCcTBa HACBHIILIEHHBIX TAPOB.

Kunenue npu moHM>KEHHOM JIaBJICHUH.

CnocoObl U3MEPEHUS BIAXKHOCTH.

HaOnronenue HarpeBaHus U MIaBJICHUS KPUCTAJITMYECKOTO BEIIIECTBA.



JleMOHCTpalus KpUCTAILJIOB.
Vuenuueckuii oxcnepumenm, nabopamopmvie pabomoi
N3MepeHne 0THOCUTENBHOM BIaXKHOCTH BO3AyXa.

Paznes 4. DyieKTpOAMHAMHUKA

Tema 1. dnekmpocmamuxa

OnexTpuzanms Tell. OJEKTpUYecKHil 3apsa. JBa BuAa 3JIEKTPUUYECKUX
3apAnoB. 1IpOBOOHUKH, AMBIIEKTPUKU U MOJIYIPOBOJHUKH. 3aKOH COXPaHEHUS
ANEKTPUUYECKOTO 3apsa.

B3aumoneiictBue 3apsgoB. 3akoH KynoHa. ToudeuyHbIN B3IEKTpUYECKUN
3apsia. DnekTpudeckoe nose. Hanpsx€HHOCTD 3iieKTprudeckoro noiis. [IpuHnumn
CYHEPIO3ULINU EKTPUYECKUX TIOJIEH. Jlnaun HaIpsKEHHOCTH
AIEKTPUYECKOTO TOJIA.

Pabora cun oanekrpocrarnueckoro moss.  Ilorenmuman. Pa3HocThb
NOTECHUUAIOB. [IpOBONHUKM M JUIIEKTPUKU B IJIEKTPOCTATUYECKOM IIOJIE.
JsnexTpruyeckas IpOHULAEMOCTb.

DNEKTPOEMKOCTb. Kongencarop. DIIEKTPOEMKOCTD TJTOCKOTO
KOHJIEHCATOpa. DHEPTHUsl 3apsSKEHHOTO KOHJAEHCATOPA.

TexHuyeckue ycCTpOWCTBA M NPAKTHYECKOE IPUMEHEHHE: DJIEKTPOCKOI,
AJIEKTPOMETp, 3JIEKTPOCTaTHUYECKas 3allUTa, 3a3eMJICHHE 3JIEKTPONpUOOpOB,
KOHJICHCATOP, KOIIMPOBAJIbHBIN amnliapar, CTPYWHBIN IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M IPUHIIUI IEUCTBUSA AIEKTPOMETPA.

B3aumoencTBre Ha3IEKTPU30BAHHBIX TEIL.

DIEKTPUYECKOE T0JIE 3aPSIKEHHBIX TEII.

[IpoBOAHMKH B 3JIEKTPOCTATUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3aIIUTA.

JIMDAEKTPUKH B DJIEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTD AJIEKTPOEMKOCTH IUIOCKOIO KOHJIEHCATOpa OT IIOLIAan
IJJACTHH, PACCTOSHUSI MEXKIAY HUMU U JUAJIEKTPUYECKONW MPOHULIAEMOCTH.

DHeprus 3apsKEHHOTO KOHJIEHCATOPA.

Vuenuueckuii oxcnepumenm, nabopamopmsie pabonul

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. ITocmoannwtil Inekmpuueckuit mok. Toku 6 paznuunwix cpeoax

DJIEKTPUYECKUI TOK. YCIIOBUSI CYIIECTBOBAHUS DJICKTPUUECKOTO TOKA.
Uctounuku Toka. Cuna Toka. [TocTOSIHHBIN TOK.

Hanpsoxenue. 3akon Oma i1 ydacTka LETH.



DJIEKTPUYECKOE COIMPOTUBIICHHE. YIETbHOE COMNPOTUBIICHUE BEILIECTBA.
[TocnenoBarenbHOE, MapAIIETbHOE, CMENIAHHOE COCIMHEHNE ITPOBOJHUKOB.

PabGota »snexktpumyeckoro Toka. 3akoH J[xoyms—Jlenma. MomHOCTB
3JIEKTPUYECKOTO TOKA.

DIIEKTPOIBUKYIIAS] CHJIA U BHYTPEHHEE COMPOTHUBIICHUE UCTOYHHKA TOKA.
3akoH OmMa [ TONHOM (3aMKHYTOM) »siekTpudeckodl uenu. KopoTkoe
3aMbIKAHUE.

DNEeKTpOHHAs  MNPOBOJUMOCTh  TBEPABIX  METAUIOB.  3aBUCUMOCTH
CONPOTHUBJIEHUSI METAIJIOB OT TEMITEpaTypbl. CBEpXIIPOBOIUMOCTb.

DIIEKTPUYECKUM TOK B Bakyyme. CBOMCTBA IEKTPOHHBIX ITyYKOB.

[TonynpoBoguuku. CoOcTBEeHHas W NpPUMECHass  MPOBOAUMOCTH
oJIypoBOAHUKOB. CBoiicTBa p—N-niepexojia. [lomynpoBoHUKOBEIE TPUOOPHI.

OJIEKTPUYECKU TOK B pacTBOpaXx M paciuiaBaX dJIEKTPOJIUTOB.
DIIEKTPOIUTAYECKAS TUCCOLUALINS. DIICKTPOJIN3.

DJIEKTPUYECKUM TOK B razax. CaMOCTOSITEIbHBIA U HECAMOCTOSATEIbHBIN
pa3psan. Monuus. [Inazma.

TexHn4eckue yCTPOMCTBA M IIPAKTUUYECKOE IPUMEHEHHUE: aMIIEpMETD,
BOJILTMETP, PEOCTaT, MCTOYHUKH TOKA, 3JIEKTPOHArpeBaTelibHbIC MPUOOPHI,
AJIEKTPOOCBETUTEIIbHBIE TMPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BaKyyMHbIN
UOJ, TEPMUCTOPHl W (POTOPE3UCTOPHI,  TMOIYNPOBOJIHUKOBBIA  JTUOJ,
raJibBaHUKA.

Jlemoncmpayuu

N3mepenune cuiibl TOKa U HaIIPSHKEHUS.

3aBUCUMOCTb COMTPOTUBJICHUS [IUINHIPUYECKUX MPOBOJIHUKOB OT JJIMHBI,
IJIOIIAM TTONIEPEYHOr0 CEUYCHUS U MaTepuala.

CmeniaHHOE COETMHEHUE POBOAHUKOB.

[Ipsamoe wu3MepeHne HMEKTpOoABMKyIIEd cuibl. KopoTrkoe 3ambikaHue
rajJbBaHUYECKOIO JIEMEHTA U OLIEHKA BHYTPEHHETO COITPOTUBIICHUS.

3aBUCUMOCTh COMPOTHUBIICHHS] METAJJIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTB JIEKTPOJIUTOB.

HckpoBoii pa3psa 1 MpOBOAUMOCTH BO3yXa.

OaHOCTOPOHHSISI TPOBOAUMOCTD AUO/A.

Vuenuueckuii oxcnepumenm, nabopamopmsvie pabonvl

N3ydyeHne cMenanHoro COeAUHEHMUS PE3UCTOPOB.

N3mepenue 3eKTpOABMKYILEN CUIIbl HCTOYHMKA TOKA U €r0 BHYTPEHHETO
CONIPOTHUBJICHU.

Habmronerue amekrponmsa.

MesknpeaMeTHbIE CBA3U



N3yuenue kypca ¢pusuku 6a30Boro ypoBHs B 10 kjacce oCylIeCTBISETCS €
Y4ETOM COJZIEpPKATEIbHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcaMU MaTEMaTHKH,
OHMOJIOTHH, XUMHH, Teorpaduu U TEXHOJIOTHH.

Meorcnpeomemnvie noHsmusl, CBSI3aHHbIE C U3YYEHHEM METOJ0B HAYYHOIO
MMO3HAHUS: SBJICHUE, HAYYHBIN (DaKT, THIOTE3a, (PU3NYECKas BEIMYMHA, 3aKOH,
Teopusl, HaOIIOCHUE, SKCIIEPUMEHT, MOJICIMPOBAHUE, MO/IEIb, U3MEPEHUE.

Mamemamuxa: pelleHHWEe CUCTEMbl YpaBHCHHH, JIWHEHHas QyHKIMS,
nmapabona, runepOoma, uX TpaduKu © CBONCTBA, TPUTOHOMETPUYECCKHUE
byHKIIAN: CUHYC, KOCHHYC, TaHT'€HC, KOTaHI'€HC, OCHOBHO€E
TPUTOHOMETPUYECKOE TOXKECTBO, BEKTOPHI U UX MPOCKIIMA Ha OCU KOOPJMHAT,
CJI0’KEHHUE BEKTOPOB.

buonoeua: mexanuyeckoe JIBIDKEHHWE B KUBOM mpupoze, auddysus,
OCMOC, TEIMJIOO0OMEH >KHMBBIX OpPraHM3MOB (BHIBI TEIUIONEpPEAayH, TEIJIOBOEC
PaBHOBECHE), DICKTPUUYECKUE SIBJICHUSI B YKUBOMU MIPUPOJIE.

Xumusi: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOCHHE aTOMOB M MOJIEKYII,
MOJb BEIIECTBA, MOJISIpHAs Macca, TEIUIOBbIE CBOMCTBA TBEPIBIX TeET,
AKUJKOCTEW WU ra3oB, AJEKTPUUYECKHUE CBOWCTBA METAJUIOB, JIEKTPOJIUTHYECKAS
JMCCOIMAIINS, TaJIbBaHUKA.

l'eoepagus: B1aXXHOCTh BO3yXa, BETPHI, 0aApPOMETP, TEPMOMETP.

Texnonozeus.: peodOpa3oBaHUE ABUKEHUHN C UCIIOIB30BAHUEM MEXAaHU3MOB,
y4€T TPEHUS B TEXHHKE, MOIUIMIIHUKHU, UCIIOIb30BAHUE 3aKOHA COXPAHEHUS
UMIyJIbca B TEXHHUKE (pakeTa, BOJOMET U APYrUe), JBUTATE]Ib BHYTPEHHETO
Cropanusi, TmapoBas TypOuWHa, OBITOBOM XOJOAWIbHUK, KOHIUIIKOHED,
TEXHOJIOTUM  TIOJIydYEHUS COBPEMEHHBIX MaTepuajoB, B TOM  YHCIE
HAHOMATEepUAJIOB, W  HAHOTEXHOJOTWH,  JJIEKTPOCTATUYECKAsT  3aluTa,
3a3€MJICHUE AIEKTPOIPUOOPOB, KCEPOKC, CTpYUHBIN IIPUHTED,
AJIEKTpOHArpeBaTeNibHbIe  MPUOOPBI,  DJIEKTPOOCBETUTEIbHBIE  MPHUOOPHI,
raJibBaHUKa.

11 KIIACC

Pazjes 4. DiieKTpOAMHAMHUKA
Tema 3. Maznummnoe none. I1eKmMpomMazHumMHAasA UHOYKYUSA
IlocTosiHHBIE  MarHuThl. B3auMOIEHCTBUE IIOCTOSHHBIX  MArHHUTOB.
MarautHoe none. Bekrtop marHuTHOW MHAYKUMH. [IpuHumn cynepnosunuu
MAarHuTHBIX NoJiel. JINHUM MarHuTHOM MHAYKUMK. KapTuHa JIMHUIT MarHUTHOM
VHIYKIUH TI0JIsSI IOCTOSSHHBIX MarHUTOB.



MarnutHOe 10N€ NpPOBOJHMKA C TOKOM. KapTWHa NWMHHM HMHAYKUUU
MAarHuTHOTO MOJISI JJIMHHOTO MPSMOr0 MPOBOJHUKA M 3aMKHYTOI'O KOJBLEBOTO
MIPOBOJIHMKA, KaTymku ¢ TokoM. OmblT Opcrena.  B3aumopeiicTBue
IIPOBOJHUKOB C TOKOM.

Cuna Amniepa, €€ MOAYJIb U HAIIpaBJICHHE.

Cuna JlopeHma, €€ moaynb W HampaBlIeHUE. [[BH>KEHHE 3apsyKEHHOU
YaCTULIBI B OJHOPOJHOM MarHUTHOM Tojie. PaGota cuibl JlopeHna.

SIBeHMe DSNEKTPOMAarHUTHOW MHAYKOMHU. [IOTOK BEKTOpa MAarHUTHOM
MHIYKUUU. OJEKTPOABMKYIAS CUiIa WHAYKOUU. 3aKOH 3JIEKTPOMArHUTHON
uHaykunu @apanes.

BuxpeBoe ayeKTpHuYecKoe Moje. DJIEKTPOJABIKYIIAS CHIAa WHAYKIUU B
IIPOBOJHUKE, IBWKYILIEMCS IIOCTYIIATEILHO B OTHOPOJHOM MarHuTHOM IIOJIE.

IIpaBuino Jlenna.

NHayKTUBHOCTE. SIBIIEHWE CaMOMHAYKLIMH. OJIEKTPOABMXKYILIAsS CHUia
CaMOMHAYKIIUH.

DHeprusi MarHUTHOTO TOJIS KATYIIKU C TOKOM.

DIEeKTPOMarHuTHOE IOJIE.

TexHuyeckue yCTpOWCTBA M NPAKTHYECKOE IPUMEHEHHE: IOCTOSHHBIC
MAarHATBI, AJIEKTPOMArHUTHI, JJIEKTPOJBHUIATENb, YCKOPHUTEIH DJIEMEHTaPHBIX
YaCTHUL, NHIYKIIMOHHAS I1E€Yb.

Jlemoncmpayuu

OnsIT Opcrena.

OTKIIOHEHHE 3JIEKTPOHHOIO ITyYKa MATHUTHBIM ITOJIEM.

JIvHMM MHIYKIIUY MarHUTHOTO TTOJIS.

B3aumopeiicTBre IByX MPOBOJTHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuibl JIopeHa Ha HOHBI AJIEKTPOJIUTA.

SIBneHHE 3IIEKTPOMATHUTHOW UHAYKIUU.

IIpaBuino Jlenna.

3aBUCHMOCTh  JJIEKTPOABWKYIIEH CWIBI HMHAYKOUU OT  CKOPOCTH
M3MEHEHHS] MarHUTHOT'O ITOTOKA.

SIBrIeHME CaMOMHIYKIUY.

Vuenuueckuii oxcnepumenm, nabopamopmsie pabonul

N3ydeHnre MaraHuTHOTO NOJISI KaTYIIKH C TOKOM.

HccnenoBanue nevicTBUs IOCTOSHHOIO MAarHUTa Ha PaMKy C TOKOM.

Hccnenosanue sSBICHUS JIEKTPOMAarHUTHOM MHIAYKIIUH.

Pa3znen 5. Kosie0anus 1 BOJIHBI



Tema 1. Mexanuueckue u 3neKmpomazHuUmMHbvle KOJ1e0aHUA

KonebarenbHas cucrema. (CBOOOJHBIE MEXAaHUYECKHE  KOJICOAHMS.
I"apmonnueckue konebanus. [lepuon, yactora, ammuTya u gaza KojeOaHHi.
[IpyXuHHBIN MAasiITHHUK. MaremaTnueckuii MAasITHUK. YpaBHeHHE
rapMOHHYECKUX KoJjiebanuid. IIpeBpallieHne BSHEPrUM TMPU TAPMOHUYECKUX
KOJICOAHUSIX.

KoneOatenbubiil koHTYp. CBOOOJHBIE 3IEKTPOMArHUTHbBIE KOJeOaHUs B
uealbHOM KOJeOaTeIbHOM KOHTYpe. AHAIOTHS MEXAY MEXaHUYECKUMH U
AJIEKTpOMAarHuTHeIMU KojeOanusiMu. dopmymna TomcoHa. 3aKOH COXpaHEHHS
SHEPTUH B UJICATHHOM KOJIEOATEIHLHOM KOHTYDE.

[IpencraBinenne 0  3aryxaoliux  KoneOaHUsX.  BbIHyXIeHHbIE
MeXxaHu4yeckue KojeOaHusa. Pe3oHanc. BbIHyXIE€HHBIE 3JIEKTPOMAarHUTHbBIE
KOJIeOaHUs.

[lepemennblii TOkK. CHHYCOWIANBHBIA TIEPEMEHHBIM TOK. MOIIHOCTH
MIEPEMEHHOT0 TOKa. AMIUIMTYJHOE M JIEWCTBYIOIEEC 3HAYEHHE CHUJIBI TOKA U
HaNPSKECHUS.

Tpanchopmarop. [IpousBoacTBoO, nepegaya U noTpediieHue
ANEKTPUYECKOM  JHEPIHMHM. OKOJIOTMYECKHME PHUCKHM TPHU  MPOU3BOJACTBE
aneKTposHeprun. KynbTypa MCIonb30BaHUS 3JIEKTPOIHEPTUU B MOBCEIHEBHOMN
KU3HU.

TexHn4eckue yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHUE: 3JIEKTPUUECKUN
3BOHOK, T€HEPATOP NEPEMEHHOTO TOKA, JUHUU JIEKTpOINEpeIay.

Jlemoncmpayuu

HccnenoBanre mapameTpoB KojaeOaTenbHON cUCTeMbl (NMPYKUHHBIA WA
MaTeMaTUYECKUI MasTHHK).

Hab6nronenue 3atyxarmmmx KojaeOaHmii.

UccnenoBanne CBOMCTB BIHYK/ICHHBIX KOJICOAHUIA.

Habmtronenue pezonanca.

CB0OOIHBIE 2JIEKTPOMArHUTHBIC KOJICOAHMSI.

OcuumiorpamMMbl (3aBUCMMOCTH CUJIBI TOKA U HANPSKEHUSI OT BPEMEHHU)
JUIS 3IIEKTPOMArHUTHBIX KOJIEOaHH.

Pe3oHaHc npu mOCIENOBATEIBHOM COEIMHEHUM PE3UCTOPA, KaTyIIKH
UHAYKTUBHOCTH M KOHJIEHCATOPA.

Mopenb TMHUM 3JEKTpOoIepe1adn.

Vuenuueckuii oxcnepumenm, nabopamopusie pabomol

HccnenoBanue 3aBUCMMOCTH MEpUOJIa MaJbIX KojeOaHUM rpy3a Ha HUTH
OT JIJIMHBI HUTU U MAacCChI Tpy3a.



HccnenoBanre TMEPEMEHHOTO TOKa B LENM W3 TMOCIEI0BATEIIBHO
COEAMHEHHBIX KOHJAEHCATOPa, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHble 0JIHbI

MexaHnuueckue BOJIHBI, yclioBUsl pacnpoctpanenus. I[lepuoa. CkopocTb
pacnpoCTpaHeHusT W JUyIMHA BOJHBL. [lomepeuHble W MOPOJIOJIBHBIE BOJIHBL
WNurepdepenus u Audppakiys MeXaHHIeCKUX BOJIH.

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

DNEeKTPOMArHUTHBIE BOJHBI. YCIOBUSI H3IYYEHHS SICKTPOMATHUTHBIX
BOJIH. B3aumHas opuenTtauus BekTopoB E, B, V B 3ineKTpoMarHutHO BOJIHE.
CBOIICTBA 3JIEKTPOMArHUTHBIX BOJIH: OTPaXXEHUE, MPEJIOMIICHUE, MOJSPU3ALINS,
mudpakuus, uarepdeperius. CKoOpoCcTh JIEKTPOMArHUTHBIX BOJIH.

[ITkana 31€KTPOMArHUTHBIX BOJH. [[prMeHEHNE 3JIEKTPOMATHUTHBIX BOJH
B TEXHUKE U OBITY.

[TpuHLMIBI paIuOCBSI3U U TEJIEBUACHU. Pagnonokausi.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOUIEN CPEIBI.

TexHuyeckue ycTpoHCTBa M MPAKTUUECKOE NMPUMEHEHHE: MY3bIKAJIbHBIC
UHCTPYMEHTHI, YJIbTPa3BYKOBasi JUArHOCTUKA B TEXHUKE M MEIULIMHE, pajap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Tesedon, CBYU-meus.

Jlemoncmpayuu

OO0pazoBaHue ¥ pacIpOCTpaHEHUE MOMEPEYHBIX U MTPOJIOJIHHBIX BOJIH.

Kone6mromieecst Teo Kak HCTOYHHK 3BYKa.

HaOnronenue oTpaskeHus U MPEJIOMIICHHUS] MEXaHUYECKUX BOJIH.

Habmronenue unrepdepeHinu u audpakiimi MEXaHUIECKUX BOJTH.

3BYKOBOM pE30HAHC.

HabGmrogenue cBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYAOU U
4acTOTOM KOJeOaHUIA.

HccnenoBaHne  CBOWCTB — DJIEKTPOMAarHUTHBIX  BOJIH:  OTPa)KCHMUE,
MpesioMJIeHUE, Noaspu3auus, udpakuus, MHTephepeHIus.

Tema 3. Onmuka

['eomeTpuueckas ontuka. [IpsAmosinHENHOE pPaCIpPOCTPAHEHUE CBETA B
oaHOpoHOM cpeae. JIydu cBera. ToueyHbI HCTOYHUK CBETA.

OTtpaxxenne cBeta. 3aKOHBI OTpakeHus cBeTa. [locTpoeHne n3o0pakeHwmit
B IJTIOCKOM 3€pKaJie.

[Ipenomnenue cBera. 3aKOHBI MpeIOMIICHUS CBeTa. AOCOIIOTHBIN
rokasaresnb npenomiieHus. [lomHoe BHyTpeHHee oTpaxkenue. [Ipenenbubliii yrod
MIOJIHOT'O BHYTPEHHETO OTPAYKECHUS.

Jucniepcus ceeta. CoKHBIM cocTaB Oesoro cBera. I[Ber.



CobOuparoniie u pacceuBaromue JHuH3bl. ToHkas nuH3a. DokycHoe
pacCTOsIHUE U ONTHYecKas cuiia TOHKOM JuH3bl. [locTpoeHne m3o0pakeHuil B
coOMpaIIUX ¥ pacceMBalIUX JMH3aX. @opMmyja TOHKOW  JIMH3BL
VBenuueHue, JjaBaeMoe JUH30M.

[Ipenensl TPUMEHUMOCTH T€OMETPUUYECKOUN ONTHUKHU.

BonnoBast onrtuka. MuTtepdepenius cera. KorepeHTHble HCTOYHUKHU.
VYcaoBus HaOMIOMEHUS MAaKCHMYMOB W MHHHUMYMOB B HWHTEpPGhEpPEHIIMOHHON
KapTHUHE OT JIBYX CHH(A3HBIX KOTEPEHTHBIX HCTOYHHUKOB.

Hudpakumst cBera. JudpakinmonHas pemérka. YCIOBHE HAOIIOACHUS
[JIaBHBIX MAaKCMMyMOB TMpU TNaJCHUM MOHOXpPOMAaTHYECKOrO CBETa Ha
TU(GPaKIMOHHYIO PEIIETKY.

[Tonmapu3zanus ceera.

TexHuyeckue yCTpOWCTBAa W IPAKTUYECKOE INPUMEHEHHE: OYKH, JIyIa,
(oToamnmapaTr, MPOCKIMOHHBIA amnmapar, MUKPOCKOI, TEJIECKON, BOJOKOHHAS
ONTHKA, TUPPAKITMOHHAS PEIIETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpssmMonMHEHOE pacCpPOCTPaHEHNUE, OTPAKEHUE M NPEIIOMIICHHUE CBETA.
OnTtuyeckue npuOOpsI.

ITonHOE BHYyTpEeHHEE OTpaXkeHue. MoJenb CBETOBOA.

HccnenoBanue cBONCTB N300pakeHU B JIMH3aX.

Mopaenn MUKpPOCKOIIa, TEJIECKONA.

Habmronenue unrepdepeHiuu crera.

HaOnronenue audpakiinm ceera.

Habmronenue nucnepcuu cBera.

[Tomy4yeHue ciekTpa ¢ HOMOLIBIO IPU3MBI.

[Toy4yeHue ciekTpa ¢ MOMOIILIO AUPPAKITUOHHON PEIIETKH.

HaGnronenue nossipusanuu cBeTa.

Vuenuueckuii oxcnepumenm, nabopamopmsie pabonul

N3mepenue nmokazarens NpeOMIICHHS CTeKIIa.

WccnenoBanue cBOWCTB M300PAKEHUI B JIMH3AX.

Habmronenue nucnepcuu cBera.

Pa3znen 6. OcHOBBI ClIEIIHAIBHOM TEOPUU OTHOCUTEIBHOCTH

['panuubl  OPUMEHUMOCTH  KJIACCHYECKOM  MexaHukd. lloctynarer
CIIELIMAJIBHOW TEOPUM OTHOCUTEIIBHOCTU: WHBAPUAHTHOCTH MOJYJISI CKOPOCTH
CBETa B BAKyyM€, MPUHILIUI OTHOCUTEIIbHOCTH DUHILTEITHA.

OTHOCUTENBHOCTh ~ OJHOBPEMEHHOCTH.  3aMEIJICHME  BPEMEHH U
COKpAIlCHUE JIJTUHBI.



9HCpFI/I}I " UMITYJIBC pCHHTHBHCTCKOﬁ YaCTHUIbI.

CBsi3p MacChbl C DJHEPrHUEH W HWMITYJIBCOM PEISTUBUCTCKOW YaCTHIIBI.
DHeprusi MoKol.

Pasznen 7. KBantoBas ¢pusuka
Tema 1. dnemenmot K6aHmM OGO ONMUKU
®dotonnl. Popmyna Ilnanka cBs3u 2Heprum (PoToHAa € €ro 4acToTOM.
DHeprusi 1 UMITYJIbC (HOTOHA.
OtkpeiTie U ucciaenoBanue (oroadpdekra. Onbitel A. I'. Crozetosa.

3akonbl doTodrpdexra. YpaBHenue DitHiurerina aiiga poroaddekra. «KpacHas
rpanunay poroaddexra.

JlaBnenune ceera. OnwiTel I1. H. Jlebenena.

XHAMHUYECKOE JIEUCTBUE CBETA.

TexHrYecKue ycTpoWCTBa M MPAKTUYECKOE MPUMEHEHUE: (POTOIIEMEHT,
(poronaTuuk, coaHeuHas 6arapesi, CBETOAUO/.

Jlemoncmpayuu

®oT03(¢heKT Ha YCTAaHOBKE C IIMHKOBOM IIJIACTUHOM.

HccnenoBanue 3akoHOB BHEIIHETO (poToadekra.

CBeToanoI.

Conneunas O6arapest.

Tema 2. Cmpoenue amoma

Mopnens aroma Tomcona. OnbiTel Pesepdopaa mo paccesHuo o -4acTHil.
[Inanerapnas moxens aroma. lloctymarer bopa. Wznydyenue u morsonieHue
(OTOHOB MpHU TEpPeXoJe aToMa C OJHOTO YPOBHS HEPruu Ha Apyrou. Bumbl
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aToMa BOJOPOJIA.

BonnoBeie cBoiicTBa 4actuil. Bomubl ge bpoins.  KopnyckyisipHo-
BOJIHOBOU AyaJIN3M.

CnoHTaHHOE U BBIHYKJICHHOE U3JIyYCHUE.

TexHn4eckue yCTpOMCTBA U MPAKTUYECKOE MPUMEHEHHUE: CIEKTPaJIbHbIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMIIBIOTED.

Jlemoncmpayuu

Mogens onbita Pezepdopra.

Ornpenenenue NJIMHBI BOJIHBI JIa3epa.

Habmoienne nuHeiuaThIX CIEKTPOB U3ITyYEHUSI.

Jlazep.

Vuenuueckuii oxcnepumenm, nabopamopmsvie pabonul

HaGnronenue nuHedyaToro CriekTpa.

Tema 3. Amomnoe a0po



OKCIEPUMEHTHI, TOKa3bIBAIOIIUE CIOKHOCTb CTpOEHUs sapa. OTKpbITHE
panuoaktuBHOCTH. OmbiTel  Pe3epdopna 1mo  ompeneneHuro  cocTaBa
paanoakTUBHOTO u3nyudeHus. CpoiicTBa anbda-, Oera-, raMMa-u3IydeHUs.
Bimsinue paagnoakTHBHOCTH Ha KUBBIE OPTAHU3MBI.

OTtkpeiTHE TPOTOHA W HelTpoHa. HykinoHnHas monens siapa [eiizenoepra—
NBanenko. 3apsan sapa. MaccoBoe uucio sapa. M30Tormsl.

AnbQa-pacnan. DJIEKTPOHHBIM M MO3UTPOHHBIA OeTa-pacnaa. ['amma-
U3JIy4eHHE. 3aKOH PaJIMOAKTUBHOIO pacraja.

DHeprus CBS3U HYKJIOHOB B siape. Anepubie cuibl. [ledekt Maccol sapa.

Anepusle peakuuu. [lenenue u cuHTE3 A1€p.

SAnepnsiii peaktop. Tepmosinepusiii cunaTe3. [IpobnemMbl U TIepCIEKTUBEI
AJIEPHOM SHEPTETUKU. DKOJOTUUECKHE ACTIEKTHI SIEPHON SHEPTETHKHU.

DneMeHTapHble YacTULbl. OTKPBITHE MO3UTPOHA.

MeTtoabl HAOTIOAEHUS M PETUCTPALIUU AJIEMEHTAPHBIX YaCTHII.

@dyHaMeHTaJbHbIE B3aUMOJIEUCTBUS. ENMHCTBO (PU3MUYECKON KapTHUHBI
Mupa.

TexHu4eckue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHUE: TO3UMETP,
Kamepa BunbcoHa, saepHblil peakTop, aToMHasi 0oMoa.

Jlemoncmpayuu

CU€TUrK HOHU3UPYIOIINX YACTHII.

Vuenuueckuii axcnepumenm, nabopamopvie pabomol

HccnegoBanue TpekoB yacTHIl (110 rOTOBbIM (oTOrpadusim).

Pa3nes 8. DiieMeHTBI ACTPOHOMMU U ACTPOPU3UKHU

Otanbl pa3BUTHS acTpoHOMuU. [IpuKIaJHOE W MHPOBO33PEHUYECKOE
3HAYECHHUE aCTPOHOMMUH.

Bup 3BE€3qH0T0 HebOa. Co3Be3ausi, sipkue 3BE3/bI, IUIAHETHI, UX BUIUMOE
JIBHKCHUE.

ConHeyHas cucteMa.

Connne. ConHeuHass akTMBHOCTh. McTtounuk sHepruu CoJiHIIA U 3BE3L.
3BE3/1bI, MX OCHOBHBIE XapaKTEPUCTUKU. /[MarpamMma «CIEKTpajJbHBIM Kacc —
CBETUMOCTB». 3BE3JIbl TNIAaBHOM IIOCJIEIOBATCIBHOCTH. 3aBUCHUMOCTh «Macca —
CBETUMOCTBY» I 3BE3] IJIABHOW MOCJIEIOBATEIBLHOCTH. BHYTpeHHEE CTpOEHUE
3B&371. COBpEMEHHBIE MPEICTABICHUS O MPOUCXOXKICHUU U 3BoIonuK CoHIla
1 3BE3. DTaIlbl )KU3HHU 3BE3I.

Muieunsiii [Iyte — Hama I'amaktuka. I[lonoxxkenue n apuxenue ConHua B
lNanaktuke. Tunsl ramaktuk. PaguoranakTtuku u KBasapbl. UEpHbIE IBIPHI B
SApax rajlakTUK.



Bcenennas. Pacmmpenue Bcenennoit. 3akon Xa06ma. Pa3Geranue
ranakTuk. Teopust bonbimoro B3psiBa. PeMKTOBOE H3TyUYeHHUE.

Macmrabnas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnsie mpoOaeMbl aCTPOHOMMH.

Yuenuuecxue nabnooenus

Habmronenus HEBOOPYKEHHBIM IJ1a30M C HCITO0JIb30BAaHUEM
KOMITBIOTEPHBIX ~MPUIIOKEHUM JIJIT  ONpeNeeHUs] TOJIOKEHUSI HEOECHBIX
00BEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHBIE c03Be3/1usl CeBEpHOro MoJylapus u
SAPKUE 3BE3IBL.

Ha6monenus B teneckon JIynsl, muianet, Mieunoro [lyTu.

O06o0maromniee NOBTOpeHue

Ponb ¢u3ukm M acTpoHOMUM B HSKOHOMHUYECKOM, TEXHOJIOTMYECKOM,
COLIMAIIBHOM M 3THYECKOW c(epax IeATeIbHOCTH 4YEIOBEKa, pOJb U MECTO
(U3UKM W acCTPOHOMUM B COBPEMEHHOW HAay4YHOW KapTHUHE MHpPA, POJb
(puznyeckoit Teopuu B (HOPMHUPOBAHUM MPEICTABICHUNA O (U3UYECKON KapTUHE
MHUpa, MECTO (PU3MUECKOM KapTHUHBI MHUpa B OOIIEM psy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MTPEACTABICHHUI O IPUPOJE.

MexnpeaMeTHbIe CBSI3H

N3yuenue kypca ¢pusnku 6a30Boro ypoBHs B 11 kinacce ocyniecTBisieTcs ¢
Y4ETOM COJEPKATENBHBIX MEXIPEIMETHBIX CBSA3E€M C KypcaMH MaTeMaTHKH,
OMoNOTHUH, XUMUH, TeoTpadun U TEXHOJIOTHUH.

Meorcnpeomemnvle noHsmusl, CBSI3aHHbIE C U3YYEHHEM METOJ0B HAyYHOIO
MO3HAHUS: SIBJIEHUE, HAYYHBIN (DaKT, runoresa, (pu3nveckas BEIUYMHA, 3aKOH,
TeOpHsl, HAOMIOEHUE, SKCIEPUMEHT, MOJEIHUPOBAHNE, MOJIEIb, U3BMEPEHUE.

Mamemamuxa: PpPEUIEHHE CUCTEMBbl YPAaBHEHHUW, TPUTOHOMETPUUYECKHE
(GyHKIMH: CUHYC, KOCHHYC, TaHT€HC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPHUUYECKOE TOXKIECTBO, BEKTOPBI U MX NPOEKIMU Ha OCH KOOPJMHAT,
CJIIO)KEHUE BEKTOpPOB, MPOMU3BOAHBIE AJIEMEHTApHbIX (YHKUUNA, MPU3HAKU
Mo00usl TPEYTrOJAbHUKOB, OINpPEACNICHUE MUIONIaAN TUIOCKUX (Uryp u o0béma
TeJl.

bBuonocus: snekrpudeckue sBICHUS B KUBOW MpUpoJe, KojeOaTelabHbIe
NIBVKEHUS B JKUBOM MPUPOJE, ONTHYECKUE SIBIICHUS B JKUBOM IPUPOJIE,
JEUCTBUE paiMalliK HA KUBbIE OPraHU3MBbI.

Xumus: CTpOEHHWE AaTOMOB M MOJIEKYJ, KpHUCTAJIMYECKas CTPYKTypa
TBEPABIX TEJ, MEXaHU3Mbl OO0pa30BaHUS KPUCTAUIMYECKOW  PEIIETKH,
CIIEKTPAJIbHBIN aHAJIN3.

l'eocpagpua: MarHuTHBIE TONIOCAa 3€MJIM, 3aJie)KM MAarHUTHBIX pYII,
(poTochEMKa 3eMHOM MOBEPXHOCTH, MPEICKA3AHUE 3EMIIETPSICEHUH.



Texunonocus: NVWHUM DIICKTpOIlEpead, TEHEpaTop MNEPEMEHHOTO TOKa,
3JIEKTPOJIBUTATEIIb, MHAYKIIMOHHAS TI€Yb, pajiap, paauoNpUEMHUK, TEJICBU30D,
anTeHHa, tenedoH, CBY-meub, MpoeKIMOHHBIN armapaT, BOJOKOHHAS ONTHKA,
COJIHEYHas OaTapes.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 11O
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mpeamera «@Du3uka» Ha YpOBHE CPEIHEro OOIIero
oOpazoBaHusi (0a30BbI  YpPOBEHb) JOKHO OOECHEUYUTh  JIOCTHIKECHHE
CJICYIOIINUX JIMIHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTeIbHBIX
pe3yIbTaTOB.

JINYHOCTHBIE PE3YJIBTATDBI

JIndHOCTHBIE pE3ynabTaThl OCBOCHMS Yy4yeOHOro mpenmera «Duzukar
JOJDKHBI ~ OTpakaTb ~ TOTOBHOCTh U CIIOCOOHOCTh  OOy4aroIMXcs
PYKOBOJICTBOBATbCA C(POPMHUPOBAHHON BHYTPEHHEH TMO3MIIMEH JIMYHOCTH,
CUCTEMOM LIEHHOCTHBIX OPHEHTALUH, MO3UTUBHBIX BHYTPEHHUX YOEKICHMIA,
COOTBETCTBYIOILIMX TPAJULMOHHBIM IIEHHOCTSIM POCCHHMCKOro OOLIEeCTBa,
pacllMpeHne >KU3HEHHOIO OIIbITa M OMNbITa JAEATEIBHOCTH B IpOLECcCe
peanu3anuy OCHOBHBIX HANPABJICHUN BOCIUATATEIIBHOW IEATEIIBHOCTH, B TOM
YUCJIe B YaCTU:

1) rpaIaHCKOT0 BOCIIMTAHUS:

C()OPMUPOBAHHOCTh ~ TPAXJAHCKOM  MO3UUMM  OOydYaromlerocss  Kak
AKTUBHOTO M OTBETCTBEHHOI'O YJIEHA POCCUIICKOTO O0IIECTBA;

NPUHIATHE TPAJAULMOHHBIX OOIIEYETIOBEUECKUX TIyMAaHUCTUYECKUX H
JNEMOKPATUYECKUX LIEHHOCTEN;

TOTOBHOCTb BECTH COBMECTHYIO JIEATEIBHOCTh B MHTEPECAX IPAKIAHCKOTO
oO011ecTBa, y4acTBOBATh B CAMOYIIPaBJICHUHU B 00pa30BaTEIbHON OpraHU3aluu;

YMEHUE  B3aUMOJCUCTBOBAaTH C  COLUMAJIbHBIMM  WHCTUTYTAMH B
COOTBETCTBHUHM C UX (DYHKLIMSIMHU U HA3HAYECHUEM;

TOTOBHOCTb K TYMaHUTAPHOU U BOJIOHTEPCKOM AESATEIBHOCTH;

2) NaTPUOTHYECKOTO BOCIIUTAHUSI:

c(hOpMUPOBAHHOCTH POCCHUICKOMN TPXIAHCKOU WJICHTUYHOCTH,
NaTpUOTH3MA;

LIEHHOCTHOE OTHOILIEHHE K FOCYyJApCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSAM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUSI:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMUS, STUYECKOTO NTOBEACHMUS;

CIIOCOOHOCTH OLICHUBATh CUTYAllMIO U MPUHUMATh OCO3HAHHBIE PEIlICHUs,
OPUEHTHPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IEHHOCTH, B TOM YHUCJIE B
NEATEIbHOCTU YYEHOIO;



OCO3HAHME JITYHOTO BKJIAJ[a B IOCTPOCHUE YCTONYHUBOTO OYyIIIEro;

4) 3cTeTHYEeCKOr0 BOCITUTAHUS:

ACTETUYECKOE OTHONIEHHE K MHpPY, BKIIOYAs JCTETUKY HAYYHOTO
TBOPYECTBA, MPUCYIIETO (HU3UICCKON HAYKE;

5) Tpya0BOro BoCIIMTAHUSI:

UHTEpEC K pa3inyHbIM cdepam npodecCHoHaTbHOMN IesITeIbHOCTH, B TOM
YHCJIC CBS3aHHBIM C (U3MKON U TEXHUKOW, YMEHHE COBEpIIATh OCO3HAHHBIM
BbIOOp Oynymielt mpodeccuu M peann30BbIBATH COOCTBEHHBIE IKU3HEHHBIC
TUIAHbI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUI0 M CamMOOOPa30BaHUIO B
o0acTi PU3MKHU Ha TPOTSHKEHUH BCEH JKU3HU;

6) IKOJI0rH4eCKOr0 BOCTIUTAHMS:

C(OPMHPOBAHHOCTh YKOJIOTHYECKON KYIBTYpPhI, OCO3HAHUE TII00ATHHOTO
XapakTepa KOJOTHYECKUX TpoOeM;

IJIAHUPOBAHUE M OCYLIECTBJIIEHUE JICWCTBUM B OKPYXKAIOLIEH Cpele Ha
OCHOBE 3HaHUS IIeJIei YCTOHYHMBOTO Pa3BUTHS YEIOBEUYECTBA;

pacIIupeHue OIbITa IEATEIBHOCTH SKOJIOTUYECKON HANpaBICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAaHUM 110 (QU3UKE;

7) HIEHHOCTH HAYYHOT'0 MO3HAHMUS:

C(OPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3HUECKON HAYKH;

OCO3HAHHME IEHHOCTH HAayYHOW JesATEILHOCTH, TOTOBHOCTh B TpOIECCE
U3yuyeHUs (QHU3UKU OCYIICCTBISATh MPOCKTHYKD W HUCCIEIOBATEILCKYIO
IESITeTbHOCTh WHAMBHUYaIbHO U B TPYIIIIC.

METAIIPEAMETHBIE PE3YJIbTATbBI

ITo3HaBaTe/ibHBIE YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUS
ba3oBble Jjoruyeckue 1eMCcTBUA:
CaMOCTOSITeNIbHO  (OpPMYyJUpPOBaTh U  aKTyaJU3UpoOBaTh  MpodJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENICINIATh LEIN AEATEIbHOCTH, 3aJ1aBaTh NapaMeTPbl U KPUTECPUU UX
JIOCTUXKECHUSI;
BBIABJISITh 3aKOHOMEPHOCTH M TPOTUBOPEUYUS B PaCCMATPUBAEMbIX
(bU3UYECKUX SABICHUSX;
pa3pabaThIBaTh IJIaH PEIICHUS] MPOOJIEMBI C YIETOM aHAIN3a UMEIOIITXCSI
MAaTEPUAIIBHBIX U HEMATEPUAIBHBIX PECYPCOB;



BHOCUTb KOPPEKTHUBbI B JESTEILHOCTb, OLEHUBATh COOTBETCTBUE
PE3yNbTATOB LIEJISAM, OLIEHUBATh PUCKHU MOCIEICTBUM EATETbHOCTH;

KOOPJAMHUPOBATh MW  BBINOJHATH PAabOTy B  YCIOBHSX PpPEajbHOTO,
BUPTYJIBHOTO U KOMOWHUPOBAHHOTO B3aMMO/ICHCTBHSI,;

pPa3BUBATh KPEaTUBHOE MBIIINICHUE TIPU PEIICHUH KU3HEHHBIX MPOOJIEM.

Ba3oBrle uccienoBarejabCcKHe 1eCTBUSA.

BIIAJICTh HAYYHOW TEPMHUHOJIOTHEH, KIIOUEBBIMU MOHATHSIMHA M METOJIAMHU
duznyecKoil HayKu;

BIAJCTh  HaBBIKAMU  YYCOHO-MCCIEAOBATEILCKOM W MPOEKTHOMN
NEeSTETPHOCTH B 00JacTH (U3MKH, CIHOCOOHOCTBIO W TOTOBHOCTHIO K
CaMOCTOSITEIbHOMY  TOMCKY  METOJOB  pEIHIeHWs 3a7a4  (PU3UYECKOTo
coJiepKaHusl, MPUMEHEHHIO PAa3IMYHbIX METOJIOB O3HAHUS;

BIAJCTh BHUJAMHU JIEATEILHOCTH IO TIOJYYEHHIO HOBOTO 3HAHUS, €ro
WHTEPIpPETANH, MPEeOOPa30BaHUI0 W NMPHUMCHECHHIO B PA3JIMYHBIX yUEOHBIX
CUTYaLMsIX, B TOM YHCIIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00J1aCTH (DU3UKY;

BBISIBIISAITh TIPUUYMHHO-CJIC/ICTBEHHBIE CBSI3M M aKTyaJU3MpOBATh 3ajady,
BBIJIBUTATh TUIIOTE3y €€ PEIICHMs], HaXOJUTh apryMEHTHI JUIs JI0Ka3aTeIbCTBA
CBOUX YTBEPKICHHM, 3a/1aBaTh TapaMETPhl K KPUTCPUH PEIICHIS;

aHANMM3UPOBAaTh TIOJYyYEHHBIE B XOJIC¢ PEIICHHWS 3aJa4yd pPe3ybTaThl,
KPUTHYECKHA OIICHUBATh WX JOCTOBEPHOCTh, MPOTHO3MPOBATH W3MEHCHHC B
HOBBIX yCIIOBUSX;

CTaBUTh U (OPMYJIHPOBATH COOCTBEHHBIE 3a/ladyd B 0O0pa3oBaTEIbHOM
JEATEILHOCTH, B TOM YHCIIC TIPH U3YYCHUH (PU3HKH;

JaBaTh OIIEHKY HOBBIM CHTYaIldsSM, OICHUBATh NPHOOPETEHHBINA OIBIT,

YMETh TMEPEHOCUTh 3HaHUS MO (U3NKE B MPAKTUYECKYIO O0OJIacTh
KU3HEICATEIILHOCTH;

YMETh HHTETPUPOBATH 3HAHUS M3 PA3HBIX MPEIMETHBIX 00IaCcTeH;

BBIJIBUTATh HOBBIE UJICU, TIPEIJIaraTh OPUTHHATIBLHBIC TTOAXO0/IbI U PEIICHUS;

CTaBUTH MPOOJIEMBI U 33/1aUH, JOITYCKAIOIINE aIbTEPHATUBHBIC PEIICHUSI.

Pabora ¢ undopmanueii:

BJIAJICTh HABBIKAMH TMOJyYeHUS HWHPOpMAIMKA (PU3NUECKOTO COJEPIKAHMS
U3 UCTOYHHUKOB Pa3HbIX THUIIOB, CAMOCTOSITCIIEHO OCYIIECTBIIATH MTOUCK, aHAJIN3,
CHUCTEMATH3AIMI0 ¥ WHTEPIPETANUIO WHPOPMAIIUK pa3IMYHBIX BUIOB U (HOPM
IIPEICTaBJICHHUS,

OIICHMBATh JIOCTOBEPHOCTH HH(POPMAITUH;

UCIIOJIB30BaTh CpPEACTBA HMH(POPMAIMOHHBIX W  KOMMYHHUKAITMOHHBIX
TEXHOJIOTMA B  PENICHUW  KOTHUTHBHBIX,  KOMMYHUKATHBHBIX U
OpraHU3allMOHHBIX 3a/1a4 C COOJIIOJeHHEM TPeOOBaHUN IPrOHOMUKH, TEXHUKU



0€30MacHOCTH, TUTHEHBI, PecypcocOepekeHus], MPABOBbIX M ATUYECKUX HOPM,
HOPM HH(pOPMAIIMOHHON 0€30MacHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOrO CONEP)KAaHUSA B Pa3IMUHBIX (opMaTax C
yuéTOM Ha3HayeHUs UWHGOpPMAMM ¢ IEJEBOM  ayAUTOPHH, BBIOMpas
ONITUMAJIbHYIO (DOPMY MPEICTABICHUS U BU3YyaJIN3alUH.

KoMMyHuKaTHBHBIE YHHBEpPCAJIbHbIE y4eOHbIe JeiCTBUA:

OCYIIECTBISATh OOIIEHHE Ha Yypokax (U3UKHM U BO BHEYPOUHOM
JeSITeTbHOCTH;

pacrno3HaBaTh IPEINOCBUIKM KOH(DJIUKTHBIX CHUTyalluii W cMArdarb
KOH(JIUKTBI;

Pa3BEPHYTO W JIOTHYHO HM3JaraTh CBOIO TOUYKY 3PEHUS C UCIOJIH30BAHUEM
S3BIKOBBIX CPEJICTB;

NOHMMAaThb W HCIOJB30BaTh  MPEUMYIIECTBA  KOMAHIHOM U
UH/IMBUIyaJIbHOIN paboThI;

BbIOMpaTh TEMATHUKYy U METOJbl COBMECTHBIX JACUCTBUNA C y4y€TOM OOLIMX
WHTEPECOB M BO3MOXXHOCTEH Ka)I0T0 WieHa KOJIICKTHBA;

NPUHAMATh IIEI COBMECTHOM JI€ATEIbHOCTH, OpPraHU30BBIBATH U
KOOPAUHUPOBATh JEUCTBUS MO €€ JOCTHKEHHUIO: COCTAaBIIATH IJIAaH JAECWCTBUH,
pacnpenenarTb pold ¢ y4€TOM MHEHUN YYaCTHHMKOB, OOCYXIaTh PE3yJbTaThl
COBMECTHOU paboThI;

OLICHWBATh Ka4eCTBO CBOETO BKJIaJa M KAXKJIOTO YYaCTHHUKAa KOMaHIbI B
oO1Iuii pe3ysbTatr Mo pa3pabOTaHHBIM KPUTEPUSIM;

npejaraTh HOBBIE TPOEKTHI, OLIEHWBATh HJEW C TO3UIMH HOBH3HBI,
OPUTMHAJILHOCTHU, IPAKTUYECKOI 3HAUUMOCTH;

OCYILECTBISATh TO3UTUBHOE CTPATETMUYECKOE IOBEIEHHUE B Pa3IMYHBIX
CUTYAIUsX, IPOSBIIATH TBOPUYECTBO U BOOOPAKEHUE, OBITH NMHUITUATHBHBIM.

PeryasiTuBHbIE YHUBEpPCAJIbHbIE yUeOHbIE /1eiicTBUS
Camoopranusanus:

CaMOCTOSATEIILHO  OCYIIECTBIIATh  ITO3HABATCIBHYIO JIEATCILHOCTh B
obmactu QUMK W aACTPOHOMHH, BBISBISTH MPOOJIEMBbI, CTaBUTh U
dbopMynHpoBaTh COOCTBEHHBIC 33/1a4H;

CaMOCTOSTEIILHO COCTABJIATh TUTAH PEIICHUS PACUYETHBIX M KauyeCTBEHHBIX
3a/a4, TUIaH BBITOJHEHUS TPAKTHYECKOW pabOThI ¢ YYETOM HMEIOMINUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTECHU;

JlaBaTh OIICHKY HOBBIM CHUTYaITUsIM;



pacmMpsTh paMKH ~ y4eOHOTO TMpeAMeTa Ha  OCHOBE  JIMYHBIX
IIPENOYTCHUN;

JenaTh OCO3HAHHBIM BBIOOpP, AapTyMEHTHpPOBATH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTH 32 PEIICHNUE;

OIICHUBATh MPUOOPETEHHBIN OIIBIT;

coco0CcTBOBaTh (DOPMHUPOBAHHUIO M TPOSBICHHUIO IPYAHULIMUA B 00JIACTH
(GU3MKH, TIOCTOSHHO IIOBBIIIATH CBOM O0OOpa30BaTCIBHBIA W  KYJIBTYPHBIN
YPOBEHbB.

CaMOKOHTPOJIb, IMOLMOHAIbHBIH HHTEJUIEKT:

JaBaTh OLICHKY HOBBIM CHTYaIlUsSIM, BHOCUTh KOPPEKTUBHI B JICITCILHOCTD,
OIICHUBATh COOTBETCTBUE PE3YJIbTATOB IIEIISAM;

BJIaJICTh HABBIKAMHM  TO3HABATEIBHOM pedIeKCHM KaK OCO3HAHMUS
COBEPIIIACMBIX JEUCTBHH W MBICIUTEIBHBIX IPOIECCOB, MX pE3yIbTaTOB M
OCHOBaHUM;

HCIIOJB30BaTh MpUEMBI pedieKCuu 1T OLIGHKH CHUTYalluH, BbIOOpa
BEPHOTO PEIICHUS;

YMETh OIICHUBATh PUCKH W CBOCBPEMEHHO MPUHUMATH PEIICHUS IO WX
CHIDKEHUIO;

NPUHUMATh MOTHBBI W apPTyMEHTHI JIPYTUX TPU aHAJIN3e pPE3yJbTaToOB
NEeSATEIHHOCTH,

pUHUMATH ce0sl, IOHUMas CBOM HEJOCTATKU U JJOCTOMHCTBA,

IMPUHAMATh MOTHBBI M apryMEHTBI JIPYTUX IIPH aHalM3e Pe3yJIbTaTOB
JICSATCIILHOCTH,

MPU3HABATh CBOE MIPABO W MIPABO JPYTHX HA OIIHOKH.

B mporecce 1ocTHKEHUS TUYHOCTHBIX PE3yIbTaTOB OCBOCHHUS MPOTPAMMBI
mo ¢Gu3UKe ISl YpOBHS CpeaHero oOmiero oOpa3oBaHUS Yy OO0yYaroluxcs

COBEPIICHCTBYETCS AMOIMOHATBHBIN WHTEIIJICKT, TIPEITOJTAraAFOTITHIA
c(hOpMUPOBAHHOCTH:
CaMOCO3HAaHUS, BKJTIOYAIOIIETO  CMOCOOHOCTh  TMOHMMATh  CBOE

OMOITMOHAIBHOE COCTOSHUE, BHJCTh HAIPaBICHUS Pa3BUTHS COOCTBEHHOM
AMOITMOHAIILHOM Cephl, OBITh YBEPEHHBIM B ce0¢;

cCaMOpETyJIMPOBAHUS, BKIIOYAIONIETO CAMOKOHTPOJb, YMEHUE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEJEHUE, CIIOCOOHOCTh aJalTHPOBAThCSI K
OMOITMOHAJIBHBIM HM3MEHEHUSM ¢ TPOSBIATh THOKOCTH, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIIUU, BKIIIOUAIOIICH CTPEMIICHUE K JOCTHKEHUIO 1IN
U yCrexy, ONTUMU3M, HHUIIMATUBHOCTh, YMEHUE JIEUCTBOBATh MCXOJI U3 CBOMX
BO3MOKHOCTEH;



OMMATHH, BKJIIOYAIOMIEH CIIOCOOHOCTh TMOHWMATh  3MOIMOHAILHOE
COCTOSHUE JPYTHX, VYYHTHIBAaTH €r0 TIPH  OCYIICCTBICHWU  OOIICHUS,
CIIOCOOHOCTH K COUYBCTBHIO M COTIEPEKUBAHUIO;

COIIMAJIBHBIX ~ HaBBIKOB, BKJIIOYAIONIUX  CIIOCOOHOCTH  BBICTPAaWBATh
OTHOIIEHUS C APYTHMH JIIOJbMU, 3a00TUTHCS, TIPOSBIISITH HHTEPEC U pa3perniaTh
KOH(DJIUKTBHI.

IHPEAMETHBIE PE3YJIbTATDBI

K koHny obyuenus B 10 kiacce mpeaMeTHbIe pe3ysbTaThl Ha 0a30BOM
YpOBHE JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y O0YUYAIOUTUXCS YMEHHIA:

JEMOHCTPUPOBATh HA MPUMEPAX POJIb U MECTO (PU3HKU B (DOPMUPOBAHUU
COBPEMEHHOW HAay4YHON KapTUHBI MHUpPA, B Pa3BUTHUU COBPEMEHHON TEXHUKU U
TE€XHOJIOTUH, B IPAKTUYECKOU AEATEIBHOCTH JIIOEH;

YUUTHIBATh TPAHMUIBI NPUMEHEHUS H3YYCHHBIX (PU3MUYECKUX MOJEIECH:
MarepuaibHas TOYKa, WHEpUUaJIbHAs CUCTEMa OTCU€Ta, aOCOJIOTHO TBEPAOE
TEJI0, UICAJIbHBIA ra3, MOJEIN CTPOEHUs Ia30B, KUAKOCTEH U TBEPIABIX TeEI,
TOUYEUHBIN 3JIEKTPUUECKUN 3aps]] IPU pEeLICHUH (PU3NUECKUX 3aj1ay;

pacrno3HaBaTh (U3WYECKUE SABJIEHUS (IPOLECChl) U OOBACHATh MX Ha
OCHOBE 3aKOHOB MEXAHUKH, MOJIEKYJSIPHO-KMHETHYECKOM TEOPUU CTPOCHUS
BEIIECTBA W  DJIEKTPOJWHAMHUKH: PABHOMEPDHOE M  PaBHOYCKOPEHHOE
OpSMOJIMHEWHOE JBI)KEHHE, CBOOOJHOE TaJCHUE Tel, JBWKEHHE IO
OKPYXXKHOCTH, WHEpIUs, B3auMojaeucTBue ten, auddysus, OpoyHOBCKOE
JBUYKEHUE, CTPOCHUE KUIKOCTEN M TBEPIBIX TEJ, U3MEHEHHE 00bEMa Tel mpu
HarpeBaHuM (OXJIAXKIEHUM), TEIJIOBOE PaBHOBECHE, UCIAPEHHE, KOHJIEHCAlUs,
IUIABJICHUE, KPUCTAJUIM3alMsl, KHIIEHUE, BJIAXHOCTh BO3AYyXa, ITOBBILICHUE
NABJICHHWs Ta3a IIpU €ro HArpeBaHUM B 3aKPBITOM COCYZAE, CBSI3b MEXIY
napaMeTpaMH COCTOSHMS Tra3a B M30IpOLEecCax, DJJIEKTpU3aLMs  Tell,
B3aUMOJEHCTBHE 3apsI0B;

OMKCHIBATh MEXAHUYECKOE JBUKEHUE, UCTIOIb3Ysl (PU3NUECKUE BEINYUHBI:
KOOpAMHATA, IIyTh, NEPEMEILIECHNUE, CKOPOCThb, YCKOPEHME, Macca Teja, CUia,
MMIIYJbC  Te€la, KWHETHYECKas  JHEPIus, [OTEHIWalIbHAs  DJHEprus,
MexaHu4yeckas paboTra, MeXaHWYecKass MOIIHOCTb, IPU OMHCAHUM NPABUIBHO
TPaKTOBaTh (PU3UYECKUU CMBICH MCHOJB3YEMbIX BEJIUYWH, UX O0O3HAYEHUS U
€AMHUIIBI, HAXOAUTH (HOPMYJIbI, CBS3BIBAIOIINE JAaHHYIO (PU3NYECKYIO BEIMUNUHY
C IpYTMMH BEJIIMYMHAMM,

ONMCBHIBATh HM3YyYECHHBIE TEIJIOBBIE CBOWCTBA TEJI W TEIUIOBBIC SBJICHUSA,
UCTIOJIb3Yysl (PU3MYECKHe BEJIIMYMHBI: JIaBJIEHHWE Ta3a, TeMIeparypa, CpemHss



KHMHETUYECKast SHEPrus Xa0THYECKOTO JBH>KCHUS MOJIEKY,
CpeAHEKBAApATUUYHASL CKOPOCTh MOJEKYJ, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS
sHeprus, pabora Taza, KOIPGUIMEHT TOJIE3HOTO JECUCTBHUS TETUIOBOTO
JBUTATENS; TIPU ONMUCAHWW TPABUIBLHO TPAKTOBATh (PU3UYECKHA CMBICT
UCIIOJIb3yeMbIX BEJIMYUH, WX OOO03HAUCHUS U €IUHUIBI, HAXOAUTh (POpPMYIIbI,
CBSA3BIBAIOIIUE JAHHYIO (PU3MUECKYIO BEJIMUMHY C IPYTUMHU BEJIMYUHAM;

ONHUCBHIBATh  M3YYEHHBIE  DJEKTPUYECKHME CBOMCTBA  BEIIECTBA U
AIIEKTPUYECKUE SIBICHUSA (TPOIECChI), HCHONB3YS (PU3UYECKUE BEIUYUHBL:
ANEKTPUYECKUH 3apsil, JIEKTPUUECKOE I0JIE, HAMPSKEHHOCTH NOJISA, TOTEHIUA,
Pa3HOCTh TMOTEHIMAJIOB; MPH ONUCAHUMU MPABUJIBLHO TPAKTOBATH (DU3MUYECKUN
CMBICJI HCTIOJB3YEMbIX BEJIMYMH, WX OOO3HAUEHHS W €IUHUIIBI; YKa3bIBaTh
bopMyJibl, CBS3BIBAIOIIME JIAHHYIO (DU3UYECKYIO BEJIMYMHY C JAPYTUMHU
BEJIMYMHAMU;

aHaNM3UpoOBaTh  (PU3MYECKHE MPOLECChl U SABJICHHS, HCIONb3YS
¢du3nUecKre 3aKOHbI W MPUHIUIBI: 3aKOH BceMupHoro Tsarotenus, I, 11 u III
3akOoHbl HBIOTOHA, 3aKOH COXpaHEHHs] MEXAaHMYECKOM SHEpPruu, 3aKOH
COXpPAHEHUSI UMITYJIbCA, IPUHIIUI CYTIEPIIO3UIIUN CUJI, IPUHIUIT PaBHOIPABUS
MHEPIUAIbHBIX CHUCTEM OTCYETA, MOJEKYISIPHO-KUHETHYECKYIO TEOPHIO
CTPOCHMS BELIECTBA, Ta30BbI€ 3aKOHBI, CBA3b CPEIHEN KMHETUYECKON SHEPruu
TEIJIOBOTO JIBMXKEHUSI MOJIEKYJI ¢ aOCOJIFOTHOM TeMIIepaTypoil, MepBbIi 3aKOH
TEPMOJIMHAMHKH, 3aKOH COXPAHEHHMs DJIEKTPUYECKOro 3apsina, 3akoH KyioHa,
IIPU 3TOM Pa3anuyvaTh CIOBECHYIO (hOPMYIUPOBKY 3aKOHA, €M0 MATEMAaTHYECKOE
BBIPAKEHUE U yCIIOBUA (TpaHUILIbI, 007IaCTH) IPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TMPUHIMUIBI JEHCTBUS MAIlMH, NOPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3auyarh YCJIOBHUS UX O€30MaCHOTO MCIOJIb30BaHUS
B IIOBCEJIHCBHOM >KHU3HU;

BBITIOTHATDh JKCIEPUMEHTHI O HCCIETOBAHUIO (PUBMYECKUX SIBICHUU U
MPOIIECCOB C HUCIOJb30BAaHUEM MPSMBIX U KOCBEHHBIX HM3MEPEHUM, TIPU ITOM
dbopmynupoBath MpoliieMy/3aadyy W THIOTE3y YYSCOHOTO DSKCIIEpUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEMJIOKEHHOTO0 O0OpYJOBaHUS, MPOBOJUTH OIBIT U
(dbopMyIMpOBaTh BHIBOIHI,

OCYILECTBIJISITh MPSMbIE U KOCBEHHBIE M3MEPEHUSI (PU3MUECKUX BEJIUYHUH,
IpyU 3TOM BBIOMpATh ONTHUMAJBHBIA CHOCOO HU3MEPEHUsT U MCIOJIb30BaTh
U3BECTHBIE METO/IbI OLICHKH IOTPELIHOCTEN U3MEPEHU;

UCCJIENOBATh 3aBUCUMOCTH MEXAY (U3UYECKUMU BEJIMYMHAMH  C
WCIIOJb30BaHUEM TPSIMBIX U3MEPEHHI, NP 3TOM KOHCTPYUPOBATh YCTAHOBKY,
buKcUpoBaTh Pe3yabTAThl MOJIYYEHHONW 3aBUCUMOCTH (DU3MYECKUX BEJIIMYUH B
BU/JI€ TaOJIUI U TpaUKOB, A€NIaTh BEIBOABI IO pe3yjIbTaTaM UCCIIEeI0BAHMUS;



coOr01aTh MpaBuia 0€30MacHOro Tpyjia MpU MPOBEJICHUH KCCIEI0BaHUM
B paMKax y4yeOHOTO JKCIEpUMEHTa, y4eOHO-HCCIIeIOBATEIbCKON U MPOEKTHOM
NEATeIbBHOCTH  C  HCHIOJIb30BAHMEM  M3MEPUTENBHBIX  YCTPOMCTB U
71a060paToOpHOTO 000PYTOBAHUS;

pemath pacu€THbIE 3a/ladyd C SIBHO 3aJaHHOM (DHU3MYECKON MOJENbIo,
UCIOJIb3YsI (PU3MUYECKHE 3aKOHbI M TMPUHIMIBI, HA OCHOBE aHallh3a YCJIOBUS
3a/lauyu BHIOMPATh (DU3MYECKYI0 MOJEINb, BBIICIATh (PU3NYECKUE BEIMYMHBI U
dbopMybl, HEOOXOIUMBIE IS €€ PEIICHUs], TPOBOJIUTH PACUEThI U OICHUBATH
PEaTbHOCTh MOTYYECHHOTO 3HaYEHUS (PU3NIECKON BEITMUNHEI;

perarb Ka4eCTBEHHBIC 3a/1a4u: BBICTPaNBaTh JIOTUYECKHU
HEMPOTUBOPEUYUBYIO LEMOYKY PACCYXKIACHUN C OMOPOW HAa M3YyUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUYECKUE SIBJICHUS;

UCIOJB30BaTh  MPU  PEIICHHMM  Y4eOHBIX  3a7a4y  COBPEMEHHBIC
MHQOpMAITMOHHBIE  TEXHOJOTMHM IS IIOMCKa, CTPYKTYpUpPOBAHMUS,
UHTEpNpEeTallid W  TpPEACTaBlIeHUs y4eOHOW U HAYYHO-TIOMYJISIPHOU
uHboOpMaIlUK, TIOJYYCHHOW M3 Ppa3IMYHBIX HCTOYHUKOB, KPUTHYECKHU
aHAJIM3UPOBATh MOJyYaeMyto HHPOPMAIIUIO;

NPUBOJIUTHL MPUMEPHl BKJIaJla POCCUMCKUX U 3apyOEKHBIX YUYEHBIX-
(GU3UKOB B pa3BUTHUE HAYKH, OOBSICHEHHE MPOILIECCOB OKPYKAIOIIETO MHUpPA, B
Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

UCITIOJIb30BATh TEOPETUYECKUE 3HAHUSA TI0 (PU3MKE B MOBCETHEBHOMN JKU3HU
st obecrieueHus 0e30MacHOCTH  IpW  oOpamieHuu ¢ OpubopamMu U
TEXHUYECKUMHU YCTPOUCTBAMHU, JIJIsi COXPAHEHUSI 3[I0POBbS U COOIIOJICHUSI HOPM
AKOJIOTUYECKOTO TOBEACHUS B OKPYXKAIOILEH CpeJIe;

paboTath B TpyMME C BBIMOJHEHUEM pPA3IUYHBIX COIMAIBHBIX POJICH,
IUTAaHUPOBATh PabOTy TPYMIbI, PAMOHATIBLHO PACIPEACNATh OOS3aHHOCTH U
IJIAHUPOBATh  ACSATEIBHOCTh B HECTAHJAPTHBIX CUTyalUsX, aJeKBaTHO
OIIEHMBATh  BKJAJ  KaXJIOr0 W3 YYaCTHUKOB TIPYNNbl B  PEIICHUE
paccMaTpuBaeMOn MPOOJIEMBI.

K xoniy oOyuenus B 11 kjacce mpeIMeTHbIE Pe3ysbTaThl HA 0a30BOM
YPOBHE JIOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y 00YHAIOITUXCST YMECHHUIA:

JIEMOHCTPUPOBATH HA TIPUMEPAX POJIb U MECTO (PU3UKU B (DOPMUPOBAHUH
COBPEMEHHOW HAyYHOW KapTUHBI MUPA, B PA3BUTHU COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUH, B MPAKTUYECKON NEATEIBbHOCTH JIFOJEH, LEIOCTHOCTh U €AUHCTBO
(du3rUecKoil KapTUHBI MUPA;

YYUTHIBATh TPAHUIIBl TPUMEHEHHUS H3YyUYCHHBIX (DU3UYECKUX MOJIEei:
TOYEYHBIA JJIEKTPUYECKUM 3aps], Jyd CBETA, TOYCUHBIM HMCTOYHHUK CBETA,



sliepHasi MOJeb aTOMa, HYKJIOHHAs MOJIeJb aTOMHOTO sJpa IpH pEelIeHUU
bu3nueckux 3aaay;

pacno3HaBaTh (U3WUECKHE SBJICHUS (TMPOIECCHI) W OOBACHATh WX Ha
OCHOBE 3aKOHOB DJJIEKTPOJMHAMHKA W KBAHTOBOW (DHM3UKHU: DIICKTPHUUECKAs
IPOBOJUMOCTbH, TEIIOBOE, CBETOBOE, XUMUYECKOE, MarHUTHOE JCHCTBUS TOKA,
B3aMMOJICUCTBHE  MAarHUTOB, OJEKTPOMArHUTHAas  WHAYKIUS, JCHCTBUE
MarHUTHOTO TMOJsl Ha TPOBOJHUK C TOKOM M JBIXKYIIUWCS  3apsi,
ANIEKTPOMATHUTHBIC KOJICOAHUS W BOJIHBI, MPSIMOJUHEHHOE PacCIpOCTPaHCHUE
CBETa, OTPKCHHE, TpeIOMIICHHE, MHTepPepeHIHs, TUPPAKITUS U TTOJSIPU3AITISL
CBeTa, AUcTepcus cBeta, horornekTpuueckuit apdekt (poToaddexT), cBeToBOE
JaBJICHUE, BO3HUKHOBEHHME JIMHEHMYAaTOro CHEKTpa aToMa  BOAOPOJA,
€CTECTBEHHAs U NCKYCCTBEHHAS PaTHOaKTHBHOCTB;

ONHMCHIBATh M3yYCHHBIE CBOMCTBA BEMIECTBA (DIEKTPUUCCKUE, MATHUTHEIE,
ONTUYECKHE,  DIECKTPUYECKYIO  MPOBOJUMOCTh  PA3JIMUHBIX  Cpel) U
ANIEKTPOMATHUTHBIC SIBJICHUS (TPOIECCHI), UCTIONB3YsS (HU3UUECKUE BEIMYMHBIL:
ANEKTPUUECKUH 3apsi]l, CUila TOKA, SJIEKTPUUECKOE HAIPSKEHUE, MIEKTPUIECKOE
CONPOTHUBJICHUE, PA3HOCTh MOTEHIHUAJIOB, JJIEKTPOABMXKYIAs cuia, padbora
TOKa, WHAYKIMS MArHUTHOrO TMoOJig, cwia Awmmepa, cwia JlopeHua,
WHIYKTUBHOCTh KATYIIKH, SHEPTHS JJICKTPUUYECKOTO W MArHUTHOTO IIOJICH,
NEePHUOJ U YacToTa KosieOaHuil B KoeOaTeIbHOM KOHTYpE, 3aps/l U Cujla TOKa B
mpolecce TapMOHWUYECKHUX  DJIEKTPOMArHUTHBIX — KojiebaHu#, (okycHoe
PAcCTOSTHUE M ONTHYECKAas CHJIa JIMH3BI, TIPU ONMCAHUU MPaBUILHO TPAKTOBATH
(U3UYECKUIT CMBICIT WCIONB3YEMBIX BEIUYMH, WX OOO3HAYCHUSI W CIUHMIIBI,
yKa3bIBaTh (OPMyJbl, CBS3BIBAIOIIME JAaHHYIO (PU3MUECKYI0 BEIUYUHY C
JIPYTUMU BEJIMYUHAMU,

ONKCHIBATh W3YYEHHBIC KBAHTOBBIC SIBICHUS W TIPOIECCHI, HCIOIb3YS
(¢u3HYeCcKre BEIMYHUHBI: CKOPOCTHh 3JIEKTPOMArHWTHBIX BOJIH, JJIMHA BOJHBI H
4acToTa CBETa, SHEPTHUs W UMIYJbC (OTOHA, MEPUOJ MOJIypacnajaa, SHEPrus
CBS3U ATOMHBIX Siep, MPH ONHMCAHUM TPABWIBHO TPAKTOBaTh (U3UUECKUI
CMBICJI HCTIOJb3YEMbIX BEJIMYMH, WX OOO3HAUEHUS] M EAUHHIIBI, YKa3bIBaTh
dbopMynbl, CBS3BIBAIOIINE JIAHHYIO (U3UYECKYI0 BEJIMYMHY C JAPYTHMH
BEJTMYMHAMH, BBIYUCIIATH 3HaUYCHUE (PU3UYECCKON BEIIMUNHBI,

aHaJTU3UPOBaTh  (PU3MYECKUE TMPOIECChl W SBJICHUSA, HUCIOIb3Ys
¢du3nUecKre 3aKOHBI U MPUHIHUIBL: 3aKOH OMa, 3aKOHBI TIOCIIEIOBATEIHBHOTO U
MapajyieIbHOTO COEAMHEHUs TPOBOJAHUKOB, 3akoH JIkoyms—JleHna, 3akoH
AIIEKTPOMATrHUTHON WHAYKIIMH, 3aKOH TPSIMOJUHEHHOTO pacnpoCTpaHCHHUS
CBETa, 3aKOHbl OTPAXEHHUS CBETA, 3aKOHbI NPEJOMIICHHS] CBETa, YpaBHEHUE
OliHmrenHa 1a Gporoaddexra, 3aKOH COXpaHEHUS! YHEPTUH, 3aKOH COXPaHEHUS



UMITYJIbCa, 3aKOH COXPAHEHMS DJIEKTPUUYECKOTO 3apsia, 3aKOH COXPaHEHHUs
MacCcOBOT0 YMCIa, IOCTyIaThl bopa, 3aKOH palnOaKTUBHOIO pacnajia, Ipyu TOM
pa3nnyaTh  CJIOBECHYIO (OPMYIMPOBKY 3aKOHA, €ro MaTeMaTHUYecKOe
BBIPKEHHE U YCJIOBHSI (TPAHUIIBI, 00JIaCTH) TPUMEHUMOCTH;

ONpENENATh HANpPABICHUE BEKTOpPA HWHAYKIMM MArHUTHOTO  IOJS
IPOBOJIHUKA C TOKOM, CHJIbI AMriepa u cuiibl JIopeHa;

CTPOUTh M OMUCHIBATH M300pa)K€HUE, CO3/1aBa€MOE€ IJIOCKUM 3EpKajioM,
TOHKOM JIMH30M;

BBHITIOJTHATHh JKCIIEPUMEHTBI TI0 HMCCICIOBAHUIO (PU3UUYECKHUX SBICHUN W
MPOIIECCOB C HMCIOJIB30BAaHUEM MPSIMBIX U KOCBEHHBIX M3MEPEHUI: MPU 3TOM
dbopmynupoBarh mpobiemMy/3aady M TUIOTE3Y YYEOHOro IKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEMJIOKEHHOTO0 O0OpYJOBaHUS, MPOBOJUTH OIBIT U
bopMyIUpOBaTH BBIBOJIHI;

OCYILIECTBJISITh TPSMbIE U KOCBEHHBIE M3MEPEHUSI (PU3UUECKUX BEJIWYUH,
Opy 3TOM BBIOMPATh ONTHUMAIBHBIA CHOCOO H3MEPEHHS U UCIOJIb30BaTh
M3BECTHBIE METObI OLICHKHU MTOTPEIIHOCTEN U3MEPEHUI;

UCCJIEIOBAaTh 3aBUCHUMOCTU (PU3MYECKHX BEJIMYUH C HCIOJIb30BAHUEM
MPSMBIX HU3MEPEHUN: TPU ATOM KOHCTPYHUPOBATh YCTAHOBKY, (PUKCHUPOBATH
pe3yabTaThl MOJYYEHHON 3aBUCUMOCTU (PU3NYECKUX BEJIMUMH B BUJAE TAOIUIl U
rpaduKoB, AeNaTh BHIBOBI 10 pe3yJbTaTaM UCCIIEAOBAHMS;

coOr01aTh TIpaBuia 0€30MacHOr0 TPy/la MPHU MPOBEICHUN WCCIIEI0OBaHUMA
B paMKaX y4yeOHOIo IKCHEPUMEHTA, Y4eOHO-UCCIEA0BATEILCKON U MPOCKTHOM
NEATeIbBHOCTY  C  HCMOJIb30BAHUEM  M3MEPUTENIBbHBIX  YCTPOUCTB U
1a00paTOPHOTrO 000PYOBAHUS;

pemaTrh pacu€THbIE 3a/ladyd C SIBHO 3aJaHHOM (DHU3MYECKON MOJETbIO,
UCTIOJIb3YsI (PU3MUYECKHE 3aKOHbI M TPUHIIMIIBI, HA OCHOBE aHalM3a YCJIOBUS
3a/lauyu BHIOMPATh (DU3MYECKYI0 MOJENb, BBIACIATH (PU3NUECKHE BEIUYUHBI U
dbopmyIibl, HEOOXOAUMBIE ISl €€ pPEeIleHMs], MPOBOAUTh PacUy€Thl U OLICHUBATH
peaTbHOCTD MOJYYEHHOTO 3HAUYCHUS (DU3NYECKOU BETMYHHBI,

perarb KaueCTBEHHBIEC 3a/1a4u: BBICTPanBaTh JIOTUYECKHU
HETPOTUBOPEUYUBYIO 1IETIOYKY PACCYXKIECHUM C OMOPOM HAa MU3YYEHHbIEC 3aKOHBI,
3aKOHOMEPHOCTH ¥ (PU3UUYECKHE SIBIICHMUS;

UCIIOJIb30BaTh ~ TMPU  PEIICEHWH  Y4eOHBIX  3a7a4  COBPEMEHHBIC
UH(POpPMAIIMOHHBIE ~ TEXHOJIOTUW  JJIA MOKUCKa, CTPYKTYpUPOBaHMUS,
UHTEpIpeTallui YW  TPEACTaBICHUS Y4eOHOW W Hay4YHO-TIOMYJISPHOU
uHoOpMaIMK, TONYYEeHHOWM U3 PA3IMYHBIX HCTOYHHUKOB, KPUTHYECKU
aHAIM3UPOBATh MOJydYaeMyto HHPOPMAIIUIO;



OOBSICHATh NPHUHLMIIBI JAEUCTBHUS MalllMH, NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, pasiauyaTh yCJIOBUS UX O€30MaCHOTO  MCHOJIb30BaHUS B
MOBCEHEBHOM JKH3HM;

OPUBOJUTH TMPUMEPHl BKIAJa POCCHMCKUX U 3apyOekHBIX yUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, B OOBSICHEHHE MPOIECCOB OKPYXKAIOIIETO MHpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHMS 10 (PU3UKE B MOBCEAHEBHOM JKU3HU
s obecrieueHus: 0€30MacHOCTH TpH  OOpaimieHuH ¢ mpudopaMu U
TEXHUYECKUMHU YCTPONCTBAMHU, JJII COXPAHEHUS 3/I0pPOBbs M COOIIOICHUS HOPM
HKOJIOTMYECKOTO TOBEJICHUS B OKPYIKaIOIIEH CpeIe;

paboTaTh B TpYIIE C BBIIOJHEHUEM pa3JIMYHBIX COLUAIBHBIX pOJEH,
IUTAaHUPOBaTh PadOTy TPYIIbI, PAlMOHAIBHO PACHPENEsATh O0S3aHHOCTU U
IUIAHUPOBATh  JICATEIBHOCTh B HECTAHIAAPTHBIX CUTYyallMsiX, aJeKBAaTHO
OLICHMBAaTh BKJAJ KaXIOTO W3 YyYaCTHUKOB TPYNIBl B  PEIICHHE
paccMaTpuBaeMoi MpoOIeMBbl.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KonuyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM uugpoBbie
Ne n/mm P Konrpoasubie | IlpakTnuyeckue (1ucpp )
MPOrpaMMblI Bcero oOpa3oBaTe/ibHbIE
padoTsbI padoThbI
pecypchbl
Pazgen 1. PU3UKA U METO/JAbI HAYYHOI'O TIO3HAHUSA
bubmuorexa [JOK
1.1 ®du3nKa ¥ METOAbl HAYYHOT'O TTO3HAHUS 2 httos://m.edsoo.ru/7f41bF72
Utoro no pazneny 2
Pazgen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kitmemaritia > https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2:2 Al ! https://m.edso0.ru/7f41bf72
bu6mmoreka [IOK
2. 1 1
3 3aKOHbBI COXPAaHEHUsI B MEXaHUKE 6 https://m.edsoo.ru/7f41bf72
Hroro no pazneny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJUHAMUKA
OCHOBBI MOJIEKYIISIPHO-KUHETUYECKON bubnnorexa [HOK
3.1 9 1
TEOpUH https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2 1 1
3 OCHOBEI TEpMOHHAMHKH 0 https://m.edsoo.ru/7f41bf72
3.3 ArperaTHble COCTOSIHMSI BEIIECTBA. 5 bubnuoreka LIOK



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

@da30BbIE IIEPEXO/BI

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

Hroro no pazneny 24
Paznea 4. JIEKTPOAUHAMUKA
Bu6muoreka [JOK

1 ICKTPOCTATHRA 10 https://m.eds00.ru/7f41bF72
42 ITocTOsIHHBIN IEKTPUYECKUM TOK. TOKH 12 bubnuoreka [IOK

' B Pa3JIMYHBIX Cpelax https://m.edsoo.ru/7f41bf72

Hroro no pazneny 22

PeszepBHoe Bpemst 2

OBLIEE KOJIMYECTBO HACOB I10 68

I[TPOT'PAMME



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

11 KJIACC

KosnunuyectBo yacos DJIEKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uugpoBbie
Ne o/m P Kontpoanueie | IIpakTtuyeckue (ucpp )
NPOrpaMMbIl Bcero odpa3oBaTejbHbIE
padoThbI padoThbI
pecypchbl
Paznen 1. 9JIEKTPOJIUHAMMUKA
MarnuTHo€ noJie. DIeKTpOMarHuTHas bubmmoreka [JOK
11 11 1 3
WHIYKIUSA https://m.edsoo.ru/7f41c97c
Hroro no pazaeny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHBI
21 MexaHU4eCKHE U 3JIEKTPOMATHUTHBIE 9 1 bubnnoreka [IOK
' KOJIeOaHMsI https://m.edsoo.ru/7f41c97c
MexaHu4eCcKHe 1 JJIEKTPOMarHUTHBIE bubmuoreka [IOK
2.2 5 1
BOJIHBI https://m.edsoo.ru/7f41c97c
bu6nmmoreka [IOK
23 Orriia 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Pasnea 3. OCHOBBI CIIEITUAJIbHOM TEOPUU OTHOCHUTEJIBHOCTH

OcHOBBI cielIUaIBLHON TEOpUU bubnuoteka [IOK
3.1 4 1
OTHOCHUTEJIbHOCTH https://m.edsoo.ru/7f41c97c
Wroro no pazneny 4
Pasznen 4. KBAHTOBAS ®U3UKA
4.1 ONeMEHThbI KBAHTOBOI ONTUKHU 6 bub6nmoreka LIOK



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

https://m.edsoo.ru/7f41c97¢c

bub6mmoteka [IOK
42 CTpoetine aToma 4 https://m.edso0.ru/7f41c97¢c
bub6mmoteka [IOK
43 ATOMIHOE 51p0 > https://m.edso0.ru/7f41c97c
Hroro mo pazneny 15

Paznea 5. 3JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKU

5.1 DeMeHTHl aCTPOHOMUU B aCTPOPU3IUKU 7 E;Iri?/l;l:]?dlcszcﬁ?/ffﬂcgh
Hroro no pazaeny 7
Paznen 6. OBOBLIAIOLIEE IOBTOPEHUE

6.1 O6o011aro1iee MOBTOpeHHE 4 ﬁggﬁ;gﬁiﬁﬁfmlcgk
Hroro no pazneny 4
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME



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




HOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
KosaunuyectBo yacos DJIEeKTPOHHBIE
Ne ara nudpossIe
Tema ypoka Konrtpoasuble | Ilpakrnuyeckue A p
n/n Bcero u3y4eHusi | oOpa3oBaTe/ibHbIE
padoThbI padoTbI
pecypcbl
®u3uka — HayKa o pUpoe.
1 Hayunsie MeTZKLI HOI;HEHESI 1 bubmmorexa [IOK
v A https://m.edsoo.ru/ff0c32e2
OKpPY’KaroILEero MUpa
Ponb 1 mecTo husuku B
OPMHPOBAHUH COBPEMEHHOU
2 Eap HOII;I KapTHHBI NI[)I/I a, B 1 bubmmorexa LIOK
7 i b, https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JEATEILHOCTH
monei
MexaHn4eckoe TBUKEHUE.

3 OTHOCHTENIBHOCTh MEXaHUIECKOTO 1 bubnuoreka [JOK
neuxenus. [lepemenienue, https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOPEHHUE

4 PaBHOMEpHOE IPAMOIIMHENHOE 1 bubnnorexa [IOK
JIBIDKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE TPAMOIIMHEHHOE 1 bu6mmoreka [IOK
JIBUKECHUE https://m.edsoo.ru/ff0c372e

5 CBoOoaHoe maieHue. Y CKOpeHHe 1 bubnunoreka [IOK
CBOOOHOTO Ta/ICHUS https://m.edsoo.ru/ff0c39cc

7 KpuBonuHeliHOE NBMKEHUE. 1 bubmuorexa [LIOK



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

JIBrKeHUEe MaTeprUaaIbHOM TOUKH 110
OKPY’KHOCTH

https://m.edsoo.ru/ffOc3ada

IIpuHLIUII OTHOCUTENIBHOCTH

bubnuorexa [IOK

8 Tanuies. UneprinansHble CHCTEMBL
pu“ https://m.edsoo.ru/ffOc3be8
otcyeTa. [lepBbiii 3akon HproToHa
Macca tena. Cuina. Ilpunnun
9 CYIIEPIIO3UIMH CHII. BTOpOii 3aKoH bubmorexa HOK
ynep H ' p . https://m.edsoo.ru/ff0c3be8
HeroTona jy1st MarepraabHON TOYKH
10 Tperuii 3akoH HeroToHa a1 bubmmoreka [JOK
MaTepUalbHBIX TOUYEK https://m.edsoo.ru/ffOc3be8
3aK0H BCEMUPHOTO TATOTCHHUS.
11 Cuna tspxectu. [lepBas bubmorexa LOK
-Hep https://m.edsoo.ru/ff0c3d00
KOCMHUYECKasi CKOPOCTh
12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnmnoreka [IOK
Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koapduunent
13 TpeHus. Cuia COpoOTUBIIEHUS ITPU bubnuoreka [LIOK
JIBWKEHUH Tela B JKUIKOCTH UJIN https://m.edsoo.ru/ffOc3f76
rase
[ToctynarensHoe U BpalareasHOe
JBUKEHHE a0COITIOTHO TBEPOTO
14 Terma. MomeHnt cunbl. [lnedo crsl bubmorexa [JOK
' L ' https://m.edsoo.ru/ff0c41a6
YcnoBus paBHOBECHS TBEPIOTO
Tela
NMiynsc MaTeprabHOU TOYKH,
bubnunoreka [IOK
15 CUCTEMbI MaTEpUATIbHBIX TOUEK.

NMnynbe cuiibl. 3aKOH COXPAHEHUS

https://m.edsoo.ru/ff0c43d6



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

HUMITyJIbCA. PeakTtuBHOE JBHOKCHUC

16

PaboTta 1 MOIITHOCTH CHJIBL.
Kunernueckas sHeprust
MaTtepuaibHOW ToukH. Teopema 06
W3MEHECHUU KHHETUYECKON SHEPTHH

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

17

ITorenumanpHas 3HEprusl.
IToTeHunanpHas 3HEPrUs YIPyro
ne(popMUPOBAHHOM MPYKUHBI.
IloTeHunanpHas dHeprus Tena
BOJIN3H MOBEPXHOCTH 3eMIIU

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

18

[ToTeHuunanpHbIe U
HENoTEeHUUaIbHbIe CHIIbL. CBS3b
paboThl HETIOTEHIIMATBHBIX CHJI C
U3MEHEHUEM MEXaHUYECKON
SHEPrUU CUCTEMBI TeJ. 3aKOH
COXpPaHEHUSI MEXaHUYECKOM
SHEprun

bubnnorexa [JOK
https://m.edsoo.ru/ffOc478c

19

JlabopaTopHas paboTa
«HccnenoBanue cBsizu pabOTHI
CHJIBI C I3MEHEHNEM MEXaHNIEeCKOM
SHEPIUu Tella Ha IpuMepe
pacTsHKEHHS PE3HHOBOTO JKT'YTa»

20

KonTponpHas pabota mo teme
«Kunemaruka. /lunamuka. 3akOHbI
COXpaHEHUs B MEXaHUKEY

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

21

OCHOBHBIE TIOJIOKEHUSA
MOJIEK YIS PHO-KHHETUIECKOM

bu6nmnoreka [IOK
https://m.edsoo.ru/ff0c4dc2



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

Teopuu. bpoyHOBCKOE IBUKEHUE.

Audpdysus

22

Xapaxkrtep ABUKECHUS U
B3aMMO/ICVICTBHS YAaCTHUI] BELIECTBA.
Mopenu cTpoeHus ra3os,
KUIKOCTEH U TBEPIBIX TEI

23

Macca monekyn. KonmnuectBo
BemiecTBa. [locrosiHHas ABoraapo

24

TennoBoe paBHOBeCHE.
Temneparypa u e€ u3mMepeHue.
[IIxana remneparyp Llenbcus

25

WUneanpusriii taz 8 MKT. OcHOBHOE
ypaBHeHue MKT

bubnnorexa [JOK
https://m.edsoo.ru/ffOc4fde

26

AOGcomtoTHas Temneparypa Kak
Mepa CpeIHEN KHHETUYECKOM
SHEPTUM JIBH>KEHHS MOJIEKYJI.
YpaBHenue Menzeneena-
Knaneitpona

bu6nmmoteka [IOK
https://m.edsoo.ru/ff0c511e

27

3akoH [lanpToHa. ["a30BBIC 3aKOHBI

28

JlaGopatopHas pabota
«MccrnenoBanue 3aBUCUMOCTH
MEXy TapaMeTpaMu COCTOSHUS
Pa3pexeHHOTo ra3za

29

N3omporneccel B nacaIbHOM ra3e u
UX rpaguueckoe npeacTaBlieHue

but6mmoreka [JOK
https://m.edsoo.ru/ff0c570e

30

BHuyTpenHss sHeprus

bu6nmnoreka LIOK



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

TEPMOIMHAMUYECKON CHCTEMBbI 1
CrIOCOOBI €€ U3MEHEHHUS.
KomnmaecTBo TemioTer U paboTa.
Buyrpennsisa sHeprus
OJTHOATOMHOTO MJICATBHOTO Ta3a

https://m.edsoo.ru/ff0c5952

31 Bune! Terionepenayuu brbmmorexa [IOK
A P https://m.edsoo.ru/ff0c5c36
VY nenbHas TEMI0EMKOCTD BEIIECTBA.

32 KonnuecTBo TemioTsl npu bu6mmoteka [LIOK
Teruionepenade. AaunadaTHbII https://m.edsoo.ru/ff0c5c36
mporiecc

33 [1epBblil 3aKOH TEPMOJAMHAMUKU U bubmmoreka [JOK
€ro IpMMEHEHNE K U30IpoLeccaM https://m.edsoo.ru/ffOc5efc
HeoOpatumocTs mpoltieccos B

34 npupoe. Bropoii 3akon bubnmorexa [JOK

PHpOZE. P https://m.edsoo.ru/ff0c6230
TEPMOIUHAMUKHU

35 [Mpunnun nevicreus u KI1J] bu6nmmorexka [IOK
TEIUIOBOW MaIlIuHbI https://m.edsoo.ru/ff0c600a

36 Muxn Kapno u ero KI1/]

37 DKosoruyeckue npoosieMsl
TETUIOPHEPT ETHKH
O60061maromuit ypok

38 «Monlélx J'IISJII HaS}I]}?bI/ISI/IKa OCHOBBI Bubmrorexa LIOK

Yp ' https://m.edsoo.ru/ff0c6938
TEPMOJAUHAMUKI
39 KonTponbnas pabota no teme bubmuorexa [LIOK

«MonekynsipHas Gpusuka. OCHOBBI

https://m.edsoo.ru/ff0c6a50



https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
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TCPMOJUHAMUKI)

[TapooOpa3zoBaHue U KOHACHCAIIUS.

bu6mmoteka [IOK

40
Hcnapenue u xunenue https://m.edsoo.ru/ff0c63b6
AGCOIIOTHAS M OTHOCUTEJIbHAS
41 BJIXKHOCTH BO3/1yXa. HachleHHbIi bubmmorexa LIOK
Ayxa. - https://m.edsoo.ru/ff0c64d8
nap
Teépnoe Teno. Kpucramueckue u
amopdHbIe Tena. AHU3OTPOIHS
42 CBofII)f;B KPUCTAIIJIOB }Klf KHe bubmorexa LIOK
P AR https://m.edsoo.ru/ff0c65f0
Kpuctaybsl. CoBpeMEHHbIE
MaTepHuaibl
[1naBneHve U KpUCTATIIH3AIMS.
43 YnensHas TeHHIZ)Ta HJI&BJIGEI/IH bubmmorexa LIOK
A ' https://m.edsoo.ru/ff0c6708
Cybmumarust
bu6nmmoreka [IOK
44 b 0
PABHCHIC TCLIIOBOTE batancd https://m.edsoo.ru/ff0c6820
DnekTpu3anus Tei. DIEeKTPUISCKUMA
45 3apsn pI[Bansnz[a JNEKT I/I‘feCKI/IX bubmmorexa HOK
AL P https://m.edsoo.ru/ffOc6bcc
3apsiioB
[TpoBOAHUKY, AUDTEKTPUKH U
46 MIOJIYTIIPOBOIHUKH. 3aKOH bubmuorexa [LIOK
COXPaHEHUS NEKTPUIECKOTO https://m.edsoo.ru/ffOc6bcc
3apsia
B3aumoneiictBue 3aps0B. 3aKOH
. . bubmuorexa [JOK
47 Kynona. Toueunslii anekTpuyeckuit

3apsi

https://m.edsoo.ru/ffOc6eced



https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4

48

Harpssx€HHOCTB 21IEKTPUYECKOTO
nosist. [IpuHnun cynepno3unuun
ANEKTPUYECKUX MoneH. JInnun
HANPsKEHHOCTH

bu6mmoteka [IOK
https://m.edsoo.ru/ff0c6df2

49

PaGora cui a51eKTpoCcTaTHIeCKOro
noiyd. [lorenuuman. Pa3zHocts
HOTEHIIAAJIOB

bubnuorexa [JOK
https://m.edsoo.ru/ff0c6f00

50

HpOBO,I[HI/IKI/I " AUDJICKTPHUKHA B
QJICKTPOCTATHUYCCKOM II0JIC.
ZII/ISJ'IGKTpI/I‘-ICCKaH IMPOHUIIACMOCTb

bubnuoreka [JOK
https://m.edsoo.ru/ff0c7018

51

Onexrpoémkocts. Konaencarop

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

52

DNEKTPOEMKOCTH IIJIOCKOTO
KOHJICHCATOpa. DHEeprus
3apsHKEHHOTO KOH/IEHCaTopa

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

53

JlabopaTtopHas pabota "M3mepenue
ANMEKTPOEMKOCTH KOHJIeHcaTopa '

54

[IpuHIMIT 1eWCTBUS U IPUMEHEHHE
KOH/JIEHCAaTOPOB, KOIMPOBAIBHOTO
anmnapara, CTpyMHOro NpuHTepa.
DneKTpoCcTaTHIECKast 3aIIuTa.
3azeMIIeHHe 3JIEKTPOIpruOOpOB

55

DNEeKTPUYECKUM TOK, YCIOBUS €T0
cyuiectBoBaHus. [IoCTOSIHHBIN TOK.
Cuna Toka. Hanpsixenue.
Conporusnenne. 3akoH Oma Ji1st
y4acTKa e



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

56

[TocnenoBarenbHOE, TapaUICIBHOE,
CMEIIaHHOE COCIMHCHHE
poBOAHKUKOB. JlabopaTtopHas
pabota «/3yueHre CMEIaHHOTO
COCIMHEHUS PE3UCTOPOBY

0.5

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

57

PaGota u MomHoOCTb
3NEKTPUYECKOT0 TOKA. 3aKOH
Jxoyns-Jlenua

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

58

3akon OMa JJ1s IIOJIHOH
(3aMKHYTOI) DJIEKTPUYECKOM LIeTIH.
Kopotkoe 3ambikanue.
Jlaboparopuas pabora «/3mepenue
OJ1C ncToyHMKa TOKA U €T0
BHYTPEHHET0 CONPOTHUBIICHUSI

0.5

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

59

OneKTpOHHas MPOBOAUMOCTD
TBEPABIX METAJUIOB. 3aBUCUMOCTh
CONPOTUBIICHUS METAILIIOB OT
TeMneparypbl. CBEpXIpOBOAUMOCTh

60

DJEeKTpUUECKHUH TOK B BAKYyMe.
CBoliCTBa 371€KTPOHHBIX ITYYKOB

61

[TonmynpoBoiHUKH, UX COOCTBEHHAs
U IIPUMECHAst IPOBOAUMOCTb.
CaoiicTBa p—Nn-niepexona.
[TomynpoBOTHUKOBBIE TPUOOPEI

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

62

DJEeKTpUUYECKHUN TOK B pacTBOpax 1
pacrmiaBax 3JeKTPOJIUTOB.
DNEKTPOIUTUYECKAS TUCCOLUALIHSL.

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



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba

DNeKTponIn3

DNEKTPUYECKHI TOK B rasax.

63 CaMocCTOSITeTIbHBIN 1 1 bubnuoreka [JOK
HECaMOCTOSATEIIbHBIN pa3ps/l. https://m.edsoo.ru/ff0c84ae
Momnnus. 1lnazma
DneKkTpudeckue npudopsl U

64 YCTPOMCTBA U UX MPAKTUUECKOE 1 bubnnoreka [IOK
npuMmeHenue. [IpaBusna TeXHUKH https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH

65 O06o06maromuii ypok 1 bubnnoreka [IOK
«DNEKTPOTUHAMUKAY https://m.edsoo.ru/ff0c88be
KonTponbHas pabota mo teme

66 «Qnekrpocraruka. [locTosHHbII 1 bu6mmoteka [LIOK
3neKTpudecKkuil ToK. Toku B https://m.edsoo.ru/ffOc8a8a
Pa3IUYHBIX Cpeliax»»
Pesepnbiit ypok. Kontponbhas

67 pa6olia o T}e,f/le ’ 1 bubmmorexa [IOK

https://m.edsoo.ru/ff0c8c56

"DnexkTpoauHamMuka”

68 PesepBHblit ypok. O6o0maronuit 1 bubnuorexa [LIOK
ypok 1o Temam 10 knacca https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB I1O 68

[TPOIT'PAMME



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

11 KJIACC

KoanuectBo 1yacoB DJIeKTPOHHBbIE
o
J:;H Tema ypoka Beero Konrpoabnbie | IlpakTnueckue fl[:;:EHHH :)I;I;l;l;:))z];eenbnme
padoThbI padoTsbI pecypest
[TocTostHHBIE MATHUTHI U UX

1 B3anMOJeHcTBHE. MarHUTHOE IIOJIE. 1 bu6nmoreka [IOK
Bekrop MarHuTHON MHIYKIUU. https://m.edsoo.ru/ff0c9778
JIuHUY MarHUTHON UHIYKIIUU
MarauTtHoe noJsie MPOBOAHHKA C

2 ToKOM. OnbIT DpcTena. 1 bu6nuoreka [IOK
BzaumopeiicTBue nNpoBOIHUKOB € https://m.edsoo.ru/ff0c98fe
TOKOM
JlaGopaTtopnast pabota «3yuenue

3 MarHIETHOIr)o noIJ)m KaTYIHKIZ: 1 1 brbmmorexa LOK

https://m.edsoo.ru/ff0c98fe
TOKOM)
JlelicTBME MAarHUTHOTO TIOJIS Ha
NpOBOAHMK ¢ TOKOM. Curia Amnepa.

4 JlaGopaTtopHast pabota 1 1 bubnmnoreka [JOK
«Uccnenosanue nelcTBUS https://m.edsoo.ru/ff0c9acO
MOCTOSTHHOTO MarHMUTa Ha PaMKy C
TOKOM)

JlelicTBME€ MAarHUTHOTO TIOJIST Ha

5 JBUKYITYIOCS 3apsyKEHHYIO 1 bu6numoreka [LIOK
yactuity. Cuna Jlopenna. Pabora https://m.edsoo.ru/ff0c9df4
cuiel JIopenua



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

DJNIeKTpOMarHuTHasE UHAYKIIHS.
[ToTok BEKTOpa MarHUTHOM
unaykiuu. IJ1C unaykuuu. 3akoH
AJNIEKTPOMATHUTHON UHAYKIIUU
®dapanes

JlaGopaTtopHnas pabota
«HccnenoBanue siBICHUS
AJIEKTPOMATHUTHOU HH TYKITUH

Bu6muoreka [IOK
https://m.edsoo.ru/ff0cal50

NuaykTuBHOCTS. SIBIEHUE
camounaykiuu. J/C
CaMOMHIYKIIUU. DHEPrust
MarHMTHOTO 10JIs KaTYIIKH C
TOKOM. DJIEKTPOMAarHMuTHOE I10J1e

bubmuorexa [JOK
https://m.edsoo.ru/ff0ca600

TexHu4eckne ycTpomucTBa U ux
IIPUMEHEHHUE: ITOCTOSIHHBIE
MarHuThbl, 3JI€KTPOMArHUTHI,
3JIEKTPOABUIATEID, YCKOPUTEIN
3JIEMEHTApHBIX YaCTHII,
WHIYKIMOHHAs IIeYb

10

Ob6o6maromuit ypok «MarautHoe
nose. JIeKTpOMarHuTHasI
WHTYKIHSD

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cab82

11

KonTponbhas paboTa 1o teme
«MaruauTtHoOe nosze.
DJEeKTpPOMarHUTHAS UHAYKIHSD)

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cad58

12

CBOOOTHBIE MEXAHUYECKHUE
konebanus. [[apmoHnueckue

Bbu6nmuoreka [IOK
https://m.edsoo.ru/ffOcaf06



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

KosieOaHus. YpaBHEHHE
rapMOHUYECKHUX KOJICOaHUH.
I[IpeBpaineHue sHEpPruu

13

JlaGopaTtopHast pabota
«HccnenoBanue 3aBUCUMOCTH
NepHoa MAJTbIX KOJICOaHUM rpy3a
Ha HUTH OT JUTMHBI HUTH U MacChI

rpy3a»

14

KonebarenbHbIil KOHTYD.
CB00OOAHBIE 2JIEKTPOMArHUTHBIE
KoJIeOaHUs B M1€AJIbHOM
K0JIe0aTeIbHOM KOHTYpE.
AHaorus Mexy MEXaHU4eCKUMU
U 3JIEKTPOMArHUTHBIMU
KoJIeOaHUAMU

bubmnoreka LIOK
https://m.edsoo.ru/ffOch820

15

®opmyna Tomcona. 3akoH
COXPAaHEHUSI DHEPTUU B UAEATTLHOM
KOJIe0aTEIbHOM KOHTYpE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cb9c4

16

[Ipencrasienue o 3aTyxaronmx
Kosie0aHusX. BoIHyKI€HHBIE
MeXaHUYecKue KojaeOaHusl.
Pe3onanc. BeinyxneHHbIe
3JIEKTPOMarHUTHbIE KOJICOaHHS

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbb86

17

IIepeMeHHBIH TOK.
CunyconanbHbIN NEPEMEHHBII
TOK. MOIIIHOCTh IEPEMEHHOTO
TOKA. AMIUIUTYTHOE U

bu6mmoreka [IOK
https://m.edsoo.ru/ff0chd34



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

HCfICTBYIOIHGG 3HA4YCHHUEC CUJIBI TOKa
W HAIIPS>KCHUA

18

Tpancdopmarop. IIpousBoacTso,
nepeaaya u norpediieHue
JIEKTPUUECKON SHEPIUU

19

YCTpOoUCTBO U IPAKTHYECKOE
IIPUMEHEHHUE AIEKTPUIECKOTO
3BOHKA, TEHEPATOPA IEPEMEHHOTO
TOKA, JINHUH 3JIEKTpolepead

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

20

DKOJIOTUYECKUE PUCKU TTPU
MIPOU3BOJCTBE AIEKTPOIHEPIUH.
KynbTypa ucnonb3zoBanus
ANEKTPOIHEPTUU B TOBCEIHEBHOM
JKNU3HU

21

Mexannuaeckue BOJIHBI, YCJIOBUA
pacnpoctpanenus. [lepuog.
CKOpOoCTh paciipoCTpaHEHUs U
JHa BoJiHbL. [lonepeunsie u
MPOJI0JIbHBIE BOJIHBI

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcca54

22

3Byk. CKOpocTh 3ByKa. [ poMKOCTh
3ByKa. Beicora Tona. TemOp 3ByKa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cccOc

23

DIIEKTPOMAarHUTHBIE BOJIHBI, UX
CBOMCTBA U CKOPOCTh. [lIkana
ANIEKTPOMATrHUTHBIX BOJIH

Bbu6nmmoreka [JOK
https://m.edsoo.ru/ffOccfe0

24

HpI/IHI_II/Il'[BI pPaaruoCBA3U U
TCIICBUACHUS. PazButne CpCIACTB
CBs3H. Pa,Z[I/IOJIOKaL[I/IH



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

KonTponpHas padora «Konebanus

bu6mmoreka [IOK

25 Y BOJIHBD) https://m.edsoo.ru/ffOcc6f8
[IpsimosHENHOE pacpOCTpaHEHHE

2% CBETa B OJJHOPOJHOM CpeEE. bubnnoreka [IOK
TodeuHslit ICTOYHMK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
CBeTa
OTtpaxeHue cBeTa. 3aKOHBI

27 oTpaxkeHus ceera. [loctpoenue bubamorexa HOK

. https://m.edsoo.ru/ff0cd4e0

M300paXKeHUI B IUIOCKOM 3€pKajie
IIpenomnenue ceera. [losHoe

08 BHYTPEHHEE OTpaKCHUE. bubnuoreka LIOK
[IpenenbHbIN YyroJ HOIHOTO https://m.edsoo.ru/ffOcd7f6
BHYTPEHHETO OTPAKECHUS

29 JlabopaTtopHas padota «3mepenue bubnmnoreka [JOK
[IOKa3aTells PEJIOMIICHHs CTEKIIa https://m.edsoo.ru/ff0cd67a
JIunzel. [Toctpoenune nzodpaxxkeHui

30 B JIMH3E. d)oprlz/[yna T0HK017$ JIUH3BL. bubmorexa HOK
V BeAeHHe THH3EL https://m.edsoo.ru/ffOcddle
JlaGoparopHas pabora

31 «HccmenoBanne CBOMCTB
M300paXEHUH B JIMH3AX)
Hucnepcus ceera. ClI0KHbBIN

39 cocTtas Oenoro cBera. L[Ber.
JlaGopaTtopHnast pabota
«Habnronenne Aucrepcuu cBeTa

33 WnTepdepenmus ceera. bubnnorexa [HOK

Hudpaxus cera.

https://m.edsoo.ru/ff0ced22



https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22

Judpakunonnas pemerka

HOHepeqHOCTB CBCTOBBIX BOJIH.

bu6mmoreka [IOK

34
[Tonspuzanus ceera https://m.edsoo.ru/ffOcf02e
OnTuueckue npudopsl U
35 YCTPONCTBA M YCIIOBUS UX
0€30MacHOro NPUMEHEHUS
["paHuIBI IPUMEHUMOCTH
36 KJIaCCHYECKOM MEXaHHUKH. bubmnoreka LIOK
[Tocrynartsl cienuanbHON TEOpUn https://m.edsoo.ru/ff0cf862
OTHOCHUTEJIBHOCTHU
OTHOCUTEIBHOCTD
37 OJIHOBPEMEHHOCTHU. 3aMe/ICHUE buommorexa LIOK
AHOBD ] A https://m.edsoo.ru/ffOcfa42
BPEMEHU M COKpAIICHUE JITHHBI
DHeprus u UMILYJIbC
38 pensTuBUCTCKOM yacTuibl. CBs3b bub6nuoreka LIOK
MAaCChI C SHEPTUEH U UMITYJIBCOM. https://m.edsoo.ru/ffOcfc68
DHeprust MoKos
KonTponbnas padora «OnTHKa.
39 OcHOBBI crIeIANIbHOM Teopun bubmaorexa LOK
https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEITBHOCTHIY
40 ®oronsl. Popmyna [Inanka. bu6nmoreka LIOK
DHeprus 1 UMIyJbC (HOTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIIEJOBAHUE
41 Q)OTclzaq)(beKTa OHIj[TLI AT bubmorexa HOK
’ s https://m.edsoo.ru/ffOcffc4
CroneroBa
42 3akoHbl poTodPdekra. YpaBHeHHE bubnnorexa [HOK



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
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4

DiiHmTeitHa s GoTorddexTa.
«Kpachnas rpanuna» ¢poroaddexra

https://m.edsoo.ru/ff0d015e

JaBnenue ceera. Onwithr [1. H.

Bu6mmoreka [JOK

43 JleOeneBa. XMMHUUECKOE IEWCTBUE https:/m.edsoo.ru/Ff0d04a6
cBeTa
TexHu4eckue ycTpoucTBa u

44 MPaKTUYECKOE MPUMEHEHUE:
dboTo31eMEHT, GOTOIATUHK,
CoJTHEYHas Oarapesi, CBETOINO

45 Pemienue 3agay mo teme bubmuorexa [JOK
«2neMeHThI KBAaHTOBOM ONTHUKM» https://m.edsoo.ru/ff0d0302
Monens atoma TomcoHa. OTIBITEL

46 Pesepdopna o paccesuuro a- bubmuorexa [JOK
yactull. [Inanerapnas mozens https://m.edsoo.ru/ff0d091a
aToMa

bu6mmoreka [IOK

47 Hocrynatet bopa https://m.edsoo.ru/ff0dOafa
N3nydyenue u norioueHue

48 (OTOHOB MpH MEPEX0/Ie aTOMa C bubnnorexa [HOK
OJIHOT'O YPOBHs DHEPTUU HA APYTOH. https://m.edsoo.ru/ff0dOafa
Bune! ciektpoB
BouiHOBBIE CBONICTBA YaCTHII.
Bounsl ne bporis.

49 KopnyckynsipHo-BoHOBOM bubmmorexa LIOK

https://m.edsoo.ru/ff0d0ca8

nyanu3M. CIIoHTaHHOE 1
BBIHYKJICHHOE U3Ty4eHHE

50 OTKpBITHE PATUOAKTHBHOCTH. bubnuoteka [IOK



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

OmnsiTel Pezepdopaa o
OIIPE/ICJICHUIO COCTaBA
PAAOAKTUBHOI'O NU3TYYCHHUA

https://m.edsoo.ru/ff0d0fd2

51

CaoiicTBa anbda-, 6eTa-, ramma-
u3ny4yeHus. Bousaue
pPaJMOaKTUBHOCTH Ha JKUBBIC
OpraHUu3MbI

52

OTKpbITHE IPOTOHA U HEUTPOHA.
H3otomnbl. Anba-pacna.
DNEKTPOHHBIN U TO3UTPOHHBIN
Oera-pacnaj. ['amma-nuznydyenue

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

53

OHeprus CBA3M HYKJIOHOB B Si/pe.
Slnepublie peakuuu. SnepHbii
peaxtop. [Ipobnembl, mepCHIEeKTHUBHI,
JKOJIOTUYECKHUE ACTIEKTHI IEPHOU
DHEPIreTUKU

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

54

DJIeMEHTapHbIE YaCTULIBI.
OTKpbITHE TO3UTPOHA. METOTbI
HAOIIO/IEHUS ¥ PETUCTPAINH
3JeMEHTapHbIX YyacTull. Kpyribiit
cron «OyHIaMeHTaIbHbIE
B3anMOJIEMCTBHS. EqnHCTBO
buznyecKol KapTHHBI MUPay

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d0e38

55

Bup 38é3anoro neba. Co3Besaus,
SpKUE 3BE3IBI, MIIAHETHI, HX
BuauMoe asmxenue. Conneunas
cHhcTEMA



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

56

Connue. ConHeyHasi aKTUBHOCTb.
Ncrounuk sneprun CosHua 1 3B€371

57

3BE3/1bI, UX OCHOBHBIE
XapaKTEPUCTUKHU. 3BE3/IbI INIABHOU
MIOCJIEI0BATEIbHOCTH. BHyTpeHHEE
cTpoenue 3B€31. COBpeMEHHbIE
MPEACTABJICHUS O IPOUCXOXKICHUN
u 3Boiroru ConHIa U 3BE3]1

58

Muineunsii [yt — Hama
lNanakTtuka. Ilonoxenue n
nemkenne Coimnma B [amakTuke.
lNanaktrku. YEpHBIE IBIPHI B sIApax
TaJIAKTUK

59

Bcenennas. PazOeranue ranakTuk.
Teopus bosbioro B3peiBa.
PenukroBoe uznyuyeHue.
MeraranakTuka

60

Hepemennsie npo0iaembl
aCTPOHOMMH

61

KonrtponbHas pabota «neMeHTbI
ACTPOHOMHUU U aCTPOPUIUKI»

62

O6o6matomuii ypox. Pons puznku
Y aCTPOHOMHUH B DKOHOMHUYECKOMH,
TEXHOJIOTHYECKOM, COLIMATLHOU U
ITHYECKOH cepax NesTeTbHOCTH
JeJIOBeKa

63

O6o06matomuii ypok. Pois 1 mecto




($u3UKM 1 aCTPOHOMHUU B
COBPEMEHHOM Hay4YHOU KapTHHE
MHpa

64

O6o6maromuii ypok. Ponb
¢du3nveckoit Teopun B
(opMHpOBaHUY TIPEICTABICHUIT O
(u3nUecKoil KapTHHE MHpPa

65

O6o6maromuit ypok. Mecro
(bU3HYECKON KapTHHBI MUPA B
o0I1IeM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
IIPEJICTABICHHI O MPUPOJIC

66

PesepBHbIl ypok. MarHuTHOE 1ose.

SJICKTpOMaFHI/ITHaH HHIAYKIHA

67

Peseprubrit ypok. Ontuka. OCHOBBI
CIIEHUAIILHON TEOpUHU
OTHOCHUTEJIBHOCTU

68

Pesepnslii ypok. KBanroBas
¢u3uKa. 1eMeHThl ACTPOHOMUH U
acTpOpHU3UKH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO HACOB I10
[TPOT'PAMME

68



https://m.edsoo.ru/ff0d1784




YYEBHO-METOINYECKOE OBECIIEYEHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YYEHUKA

» ®usuka, 11 xmacc/ Mskumes I'.41., [Terpoa M.A., Yronsuukos O.C. u
npyrue, OOIIEeCTBO C OrPAaHUYEHHON OTBETCTBEHHOCTHIO « [PODAY;
AxkmmonepHoe obuiectBo «M3narensctBo «lIpocBemenne»

» ®usuka, 10 kmacc/ Msakumes ['.5., byxosnes b.b., Corckuit H.H. mox
penakmueit [TaphentreBoit H.A., AkiimonepHoe obmecTBo «M31aTeabcTBO

«IIpocsemenne»

METOAUYECKHUE MATEPUAJIBI IJI5s1 YYUTEJIA

PeivMkeBud. — 7-¢ u3., crepeorurt. — M.: Jlpoda, 2003

4, ®usmka. 3agayank. 10-11 knacc.: [locobue mis o61meoOpa3oBar.
yupexaeruit/ A. I1.

[Tpoceemenue, 2008. — 64 c., n.

yupexaeHuil: 0a30BbIl U MpodUil. ypoBHU: KH. 11 yuutensi/ B. A. 3a6otus,
B. H. Komuccapos. — M.:

3. ®u3uKa: KOHTPOJIb 3HAHUW, YMEHHI 1 HaBbIKOB yuamuxcs 10-11 k.
001eo0pasoBar.

C.: WL

opranuzanuii: 6a3oBeiii ¥ npod. yposuu/ H.A. IlapdentreBa. — 5-¢ uza. — M.:

[Tpoceemenue, 2014. — 206



2. Coopnuk 3amad mo ¢pusuke. 10-11 kmaccer: mocobue 1ist yqarmmxcs
o011eo6pasoBar.

1. Corckuii. — 14-e u3a. — M.: IIpocsemenue, 2005. — 366 c.: ui.
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