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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o @u3uke 0a30BOro YpOBHS Ha YpOBHE CpeIHEro oOIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJOXEHHM M TpeOoBaHUM K pe3yJbTaTaM
OCBOEHHUS OCHOBHOM 00Opa3oBaTesbHOM mporpammsbl, npeacTtaBieHHbix B ®I'OC COO, a
Takke ¢ yuétoM (¢enepaibHOl paboueill MporpaMMbl BOCIUTAHUS U KOHIEMIIMU
npenojiaBanusi ydyeOHoro mnpeamera «@Pusnka» B 00pa30BaTENbHBIX OpraHU3aIUsaX
Poccuiickoit @eaepannn, peaiu3yronMX OCHOBHbIE 00pa30BaTeIbHbIE TPOrPAMMBI.

ConeprkaHue nmporpaMmsl 1o (U3MKe HampaBiIeHO Ha (OPMUPOBAHHUE €CTECTBEHHO-
HAy4YHOW KapTUHBI Mupa obOyuaronuxcs 10—11 kmaccoB mpu oOyueHUH uX (QU3UKE Ha
0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-IEATEIBHOCTHOro mnoaxoxa. I[Iporpamma mo
¢usuke coorBercTByeT TpeboBanusiM GI'OC COO k MMIaHUPYEMBIM JIMYHOCTHBIM,
OpPEeIMETHBIM U METalpeIMETHbIM pe3yJibTaTaM OOyYeHHs, a TaKXKe YYUTHIBAET
HEOOXOJMMOCTh pealM3aluyd MEXIPEAMETHBIX CBSA3€H (U3HKM C E€CTECTBEHHO-
HAay4YHbIMU Y4YEOHBIMU NpeaMeTaMu. B Hell onmpenensroTcsi OCHOBHBIE LEJIH H3YyYEHHS
¢u3MK Ha YypOBHE CpenHero oOmero oOpa3oBaHMs, IUIAHUPYEMBIE pE3yJIbTaThl
OCBOCHHMsI Kypca (DU3UKH: JIMYHOCTHBIEC, METAlpelIMETHbIE, MpeIMeTHbIe (Ha 0a30BOM
YpOBHE).

[Iporpamma 1o Gpu3nKe BKIFOYALT:

e IUIAHMpPYEMBbIE Pe3yJIbTaThl OCBOEHUS Kypca (pU3MKH Ha 0a30BOM YpOBHE, B TOM

qyclie MPeAMETHBIE PE3yIbTaThl IO roJaM 00y4deHus;

e cojepkaHue yueOHoro npeamera « Pu3nkay 1o rogaM o0ydeHusl.

®du3rka Kak Hayka o HauOoiiee OOLIMX 3aKOHAX MPUPOJbI, BHICTyNask B KayecTBE
y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIH BKIIAJl B CHUCTEMY 3HAHHU 00
okpyxatomeM wmupe. IlkompHBIE Kypc QU3NKH — CHUCTEMOOOpa3yomuid is
€CTECTBEHHO-HAYYHBIX y4E€OHBIX MPEAMETOB, MOCKOJIbKY (PU3MYECKUE 3aKOHBI JIKAT B
OCHOBE TIPOILIECCOB W SIBJICHUM, H3ydyaeMblX XUMHUEH, Ouojoruer, Quznueckon
reorpagueil u actpoHomuein. Mcnonb3oBaHWE M AKTUBHOE MPUMEHEHUE (DU3UYECKUX
3HaHUU ONpeNeNseT XapakTep W pa3BUTHE pPa3HOOOpPa3HBIX TEXHOJIOTUH B cdepe
DHEPreTUKH, TPAHCIIOPTa, OCBOECHMS KOCMOCA, ITOJIyYEHUS HOBBIX MAaTEpHAIOB C
3aJlaHHBIMU CBOMCTBaMM M Jpyrux. M3ydeHue (QU3MKM BHOCUT OCHOBHOM BKIJIAJl B
(bopMHpOBaHUE €CTECTBEHHO-HAYYHOM KapTUHBI MHpa 00ydaromuxcs, B GOpMHpPOBaHUE
YMEHUM NPUMEHSATh HAyYHBIM METOJ TO3HAHWS TPU BHIOJHEHUH HUMH Y4eOHBIX
WCCIICIOBAHUM.

B ocHOBY Kypca (u3uKu 111 YPOBHS CPEAHETO O0IIEero 00pa30BaHUs MOJIOKEH Pl
UJE, KOTOPbIE MOXKHO PacCCMaTPUBATh KAK IPUHIIMIIBI €0 MOCTPOEHUS.

Hoes yenocmuocmu. B COOTBETCTBUM € HEH Kypc SBISETCA JIOTHYECKH
3aBEPIUIEHHBIM, OH COJAEPXKUT MaTepHall U3 BCEX pa3leioB (PU3MKH, BKIIOYAET Kak
BOMPOCHI KITACCUUECKOM, TAK K COBPEMEHHOMN (PU3UKH.



Hoes cenepanuzayuu. B cOOTBETCTBUU ¢ HEW MaTepuas Kypca (U3MKA 00bEeIUHEH
BOKpPYr (Qu3uyeckux Teopuil. Bemymmm B Kypce saBusercs (GOpMUpOBaHHE
MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaT€pUH, BEIIECTBE U MOJIE.

Hoes  eymanumapuzayuu. EE peanuzanms mOpeanojiaraeT — MCIOJIb30BaHUE
I'YMaHUTAPHOTO NOTEHIMAIAa (PU3NYECKON HAYKH, OCMBICIIEHUE CBA3U PA3BUTUSA (PU3UKHU C
pa3BuTHEM OOIIECTBa, a TaKKe C MHPOBO33PEHUYECKUMH, HPABCTBEHHBIMH H
HKOJIOTMYECKUMU MTPOOIEMaMHU.

Hoesa npuxnaomnoii nanpasnennocmu. Kypc Qusuku mnpeamnonaraeT 3HaKOMCTBO C
HIMPOKUM KPYTOM TEXHUYECKHX M TEXHOJIOTHYECKUX MPUI0KEHUN U3yUEHHBIX TEOPUM U
3aKOHOB.

Hoes sxonozuzayuu peannusyercss IOCPEICTBOM BBEIEHUS JIIEMEHTOB COAEpPKaHUs,
MNOCBSIIEHHBIX HSKOJOTMUECKUM MpoOjeMaM COBPEMEHHOCTH, KOTOpBIE CBSI3aHBI C
Pa3BUTHEM TEXHUKHA U TEXHOJIOTHM, a Takke OOCYXACHHS TpoOJeM palrMOHaIbHOTO
MPUPOAOTIOIB30BAHUS U SKOJIOTUYECKON OE30MaCHOCTH.

Crep>KHEBBIMU  3JIEMEHTaMU Kypca (U3MKM Ha YpPOBHE CpeIHEro oOIIero
oOpa3oBaHus SBIAIOTCS (usuueckue Teopun (GHOpMUPOBAHHME TMPEICTABICHUNA O
CTPYKType NOCTpOeHHus (U3NYECKON Teopuu, posid (yHIAAMEHTAIbHBIX 3aKOHOB U
MPUHIIMIIOB B COBPEMEHHBIX MPEACTABICHUSIX O MPUPOJE, TpaHUIAX NPUMEHUMOCTH
TEOpUH, JIJIsl OMUCAHUS €CTECTBEHHO-HAYUYHBIX SBJICHUH U MPOLIECCOB).

CucTeMHO-AeSTeNbHOCTHBIN MOAX0/ B Kypce (U3MKU pean3yercs Mpexe BCEro
3a CYET OpraHM3aluyu SKCIEPUMEHTANBHON AesTeNnbHOCTH oOyvatouuxcs. st 6a3oBoro
YPOBHS Kypca (PU3UKHU — 3TO HCIOIb30BaHUE CUCTEMbI (DPOHTATIBHBIX KPATKOBPEMEHHBIX
HKCIIEPUMEHTOB U JTaOOPATOPHBIX pabOT, KOTOPBIE B IPOrpaMme 1o PU3UKe 00BETUHEHBI
B OOIIMI CIIMCOK YYEHUYECKUX MPAKTUYECKUX padoT. Brijenenue B yka3aHHOM NEepedHe
7a00paToOpHbIX pPabOT, MNPOBOAMMBIX JUJIi KOHTPOJSL M OLEHKU, OCYUIECTBISETCS
y4aCTHUKaMU 00pa30BaTeIbHOr0 MpOIEcca UCXOS U3 OCOOCHHOCTEH IMIaHHUPOBAHUS U
ocHaileHus kabunera gusuku. [Ipu sTomM obecrneunBaeTcsi OBIaJeHHE 00YyYarONTUMUCS
YMEHUSMH  TPOBOJAUTH KOCBEHHBbIE HM3MEPEHUS, HCCIEAOBaHUS  3aBUCHUMOCTEH
(GU3MYECKUX BEJIMYMH U TOCTAHOBKY OIBITOB MO MPOBEPKE MPEII0KEHHBIX TUIIOTES.

Bonbiioe BHUMaHKE yAenseTcs peleHuI0 pacy€THBIX U Ka4eCTBEHHBIX 3a1ad. [Ipu
TOM [UJIs PAacy€THBIX 3a/lad NPHOPUTETOM SBISIIOTCA 3a/Jadyd C SIBHO 3aJaHHOU
¢usznyeckoil  MOJENbIO,  TO3BOJSIONIME  NPUMEHATh  M3YyYEHHbIE  3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOTO pa3iena Kypca, TaK U UHTETPUPYS 3HAHUS U3 Pa3HbIX
paznenoB. s kadyecTBEHHBIX 3aJlay MPUOPUTETOM SIBIISIOTCS 3aJaHUsl Ha OObsICHEHUE
NpOTEeKaHUsl (PU3NYECKUX SABJICHHM M MPOLIECCOB B OKPYKAIOUIEH KU3HU, TpeOyromiue
BbIOOpa (PM3MYECKOM MOJENH JIUIsl CUTYALMH MPAKTHKO-OPUEHTUPOBAHHOIO XapaKTepa.

B cootBerctBumn ¢ tpeboBanusiMu OI'OC COO k MarepuasbHO-TEXHUYECKOMY
o0ecreyeHuIo y4eOHoro npoiiecca 6a3oBbIil ypoBeHb Kypca (DU3UKU Ha YPOBHE CPETHETO
oOuiero oOpa3oBaHUs JOJDKEH U3Yy4aThCsl B YCIOBHUSAX MPEIMETHOTO KaOuHeTa (U3UKU



WIM B YCIOBUSX HMHTCTPUPOBAHHOTO KaOWHETa TIPEIMETOB €CTECTBEHHO-HAYYHOTO
nukia. B kabuHeTe GU3NKK JODKHO OBITH HEOOXOAMMOE JIa0OpaTOpHOE 000PYyIOBaHHE
JUTSL BBITIOJTHEHUS YKa3aHHBIX B IporpamMme Mo (U3MKe YYECHHYECKUX MPAKTUYECKUX
paboT U IEMOHCTPAITMOHHOE 000PYI0BaHHE.

JleMoHcTpannoHHOe 000pyJI0BaHUE (POPMHUPYETCS] B COOTBETCTBUU C MPUHIIUIIOM
MUHAMAJIBHON JIOCTAaTOYHOCTH ® OOECTICUMBACT TIOCTAHOBKY TIEPEUHUCICHHBIX B
nporpaMme 10 (U3MKE KIIOUYEBBIX JAEMOHCTpAIUi JUIsl HMCCIICIOBAHUS H3y9aeMbIX
SIBIICHUM ¥ TIPOIECCOB, IMIUPUIECCKUX U (YHIAMEHTAIBHBIX 3aKOHOB, HX TEXHUYECKUX
IIPUMEHEHUM.

JlaGopatopHoe  o0opynoBaHME JUISI  YYCHHYECKMX  IPAKTHUYECKUX  paboT
dbopMupyeTCcs B BUAC TEMAaTHYECKUX KOMIUIEKTOB U OOCCIICYMBACTCS B pacu€Te OJHOTO
KOMILJIEKTa Ha JBYX OOydYaromuxcsi. TeMaTHdecKhe KOMIUICKTHI JIabOpaTOpPHOTO
000pyIOBaHUS JJOJIKHBI OBITH MMOCTPOEHBI HA KOMITJIEKCHOM HCITOJIb30BAaHUU aHAJIOTOBBIX
U 1UPPOBBIX MPUOOPOB, a TaKKE KOMIIBIOTEPHBIX HM3MEPUTEIbHBIX CHUCTEM B BHUJIE
1M (pOBBIX JabOpaTOpPUi.

OCHOBHBIMHU TICJISIMH H3yYCeHHs (PU3UKHU B 00IIEM 00pa30BaHUH SIBIISIFOTCS:

e (opMupoBaHuE UHTEPECA U CTPEMIICHHS OOyYAIOMIMXCA K HAYYHOMY HU3YUYEHHUIO

IIPUPO/IbI, Pa3BUTHE UX UHTEIUICKTYaIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH;

e pa3BUTHE TMpPEACTABICHUH O HAYYHOM METOJE MO3HaHUus U (HOopMUpOBaAHHE
HCCJIEJIOBATEILCKOTO OTHOIICHUS K OKPYIKAIOIIUM SIBIICHUSIM;

e (¢opMuUpOBaHHWE HAYYHOI'O MHUPOBO33PEHMS KaK pe3yJibTaTa U3Y4Y€HHUS OCHOB
CTpOeHUs MaTepuu U GyHIAMEHTAIBHBIX 3aKOHOB (DU3UKU;

e (¢opMupoBaHHEC YMEHHH OOBSCHATH SBJICHHUS C HCIIOJIb30BaHUEM (PU3MUECKUX
3HAaHUW W Hay4YHBIX JI0KAa3aTEIbCTB;

e (QopMupoBaHue mnpenCTaBICHUA O POAM GU3UKKA JUISI Pa3BUTHSA JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHUH.

JlocTikeHne STUX TIIee 0o0ecreyrBaeTcsi pElIeHHeM CIEIyIomuX 3a7ad B

mporiecce u3yueHus Kypca GU3uKi Ha YPOBHE CPEIHETO O0IIero oopa3oBaHus:

e TMpUOOpETEHHE CUCTEMBbI 3HAHUM 00 OOWUX (U3NYECKHX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpWAX, BKIIOYas  MEXaHUKY, MOJEKYSIpHYIO  (PHU3HKY,
AIEKTPOIUHAMUKY, KBAHTOBYIO (DU3HKY H DJIEMEHTHI aCTPO(PU3UKH;

e (opMupoBaHuE yMEHUI TPUMEHSITH TEOPETUYECKHUE 3HAHUSA JJISI OOBSICHECHUS
buznuecKkuX SIBICHUN B MPUPOJE W ISl TPUHATHS MPAKTUYECKUX PEIICHUH B
MOBCEIHEBHOM JKU3HU,

e OCBOCHHE CIIOCOOOB pElICHUs PA3IUYHBIX 3aJa4 C SIBHO 3aJaHHON (pu3znueckoit
MOJIEINIBI0, 3a/a4, TOIPa3yMEBAIOIINX CAMOCTOSITEIbHOE CO3AaHue (PU3MUECKOU
MOJIEIH, aJICKBAaTHOM YCIIOBUSM 33/1a4K;

e TIOHMMaHHUE PUBHMYECKUX OCHOB U MPUHIIUIIOB JACHCTBUS TEXHUYECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEIY;



e OBJAJIEHUE METOJAMHU CAMOCTOSITENIbHOTO IUTAHUPOBAHHUS M TPOBEACHHUS
(¢u3nYecKux HSKCHEPUMEHTOB, aHajlW3a M UHTEpIpeTanud HH(POpMAaIHH,
OIIpe/IeNICHUS IOCTOBEPHOCTHU MOJYUYEHHOTO PE3YJIbTaTa;

e CO3JaHME YCIOBMH JUIs PAa3BUTUS YMEHUH IPOEKTHO-UCCIIEN0BATEIbCKOM,
TBOPYECKOU JIEATEIBHOCTH.

Ha wu3yuenune ¢usuku (0a30BbII YpOBEHb) Ha YpPOBHE CpEIHEr0 OOIIEero
oOpazoBanus orBoauTcst 136 yacoB: B 10 kiacce — 68 vacoB (2 yaca B Henmeno), B 11
KJ1acce — 68 yacoB (2 Jaca B HEJIEIIO).

[Tpennaraemslii B mporpamMme 1o (u3HKe nepedeHb JadOPaTOPHBIX U MPAKTUYECKUX
paboT sABIAETCS PEKOMEHIOBAaHHBIM, YUUTENb AEIAeT BEIOOp MPOBENEHUS 1aOOPaTOPHBIX
paboT U OMBITOB C YYETOM UHAUBUAYAJIbHBIX OCOOEHHOCTEN 00yUYarOIIMXCS.

COAEPKAHUE OBYUEHUSA
10 KVIACC

Paznen 1. ®u3uka u MeTObI HAYYHOT'O IO3HAHUA

®usuka — Hayka o npupoze. HayyHpie MeTOAbl NO3HAHUSA OKPYXKAIOLIETO MUPA.
Poiib skcniepyMenTa U TEOPHUHM B IIPOLIECCE TO3HAHMS TPUPOABI. DKCIIEPUMEHT B (pU3HKe.

MopnenupoBanue (¢GuU3MUECKUX SBICHUHM U TmpoleccoB. HaydHble TrumoTessl.
®dusnyeckre 3aKOHbBI U TEOpUHM. ['paHUIBIl NPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB.
ITpuHIUIT COOTBETCTBUS.

Ponb u mecto Qu3uku B GOpMUPOBAHUM COBPEMEHHOM HAay4YHON KapTHUHBI MUpa, B
IIPAKTUYECKOM JECATEIBHOCTHU JIIOJIEH.

Jlemoncmpayuu

AHanorosble ¥ HU(PPOBBIE U3MEPUTETBHBIE MPUOOPHI, KOMIBIOTEPHBIE TATUYUKU.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuxa

Mexanuueckoe ABKeHHE. OTHOCUTENIBHOCTh MEXaHUYECKOTro JBIKeHUs1. Cucrema
orcuéra. Tpaekropus.

[lepemetienne, CKOpOCTh (CpeAHsIsE CKOPOCTh, MTHOBEHHAS CKOPOCTh) U YCKOPEHHE
MaTepUaIbHOW TOYKH, HUX TMPOEKIMH HA OCH CHUCTeMbl KoopauHatr. CroxeHue
[IEPEMELIEHUM U CII0KEHUE CKOPOCTEN.

PaBHOoMEepHOE ¥ PpaBHOYCKOpPEHHOE MpsIMOJIMHENHOE ABWxkeHue. [‘paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHUS, MyTH W TEPEMEIICHHs] MaTepUaIbHOU
TOYKHU OT BPEMCHH.

CBoboaHOe majzieHre. Y CKOpeHHe CBOOOIHOTO MaICHUS.



KpuBonmHenHoe OBHKEHUE. [[BH>KEHME MaTEpUAIbHOM TOYKH IO OKPYKHOCTHU C
MMOCTOSIHHOM 110 MOZYJIKO CKOPOCTBIO. YTJIOBAasi CKOPOCTbh, JINHENHAS! CKOPOCTh. [lepuoa u
yactoTta oOparieHus. LleHTpocTpeMuTenbHOE yCKOPEHHE.

TexHuyeckre yCTpONCTBA M NMPAKTHUYECKOE MPUMEHEHHE: CHUAOMETP, IBHKCHUE
CHaps0B, LEIHbIE U PEMEHHBIE NIEPEIavn.

Jlemoncmpayuu

Mopens cuCTEMBI OTCUYETA, WIUIIOCTpPALMs] KHUHEMATHYECKHUX XAPAKTEPUCTUK
JIBUKEHUS.

[IpeoOpazoBanre IBUKEHUMN C UCTIOIB30BAHMUEM MIPOCTHIX MEXAaHU3MOB.

[TameHue Ten B BO3AyX€E U B pa3peKEHHOM ITPOCTPAHCTBE.

HaGmrogenne JBWKEHHUS Tela, OpPOLWIEHHOTO TMOJ YIJIOM K TOPU30HTY U
TOPU30HTAJIBHO.

N3mepenne yckopeHusi CBOOOIHOTO IaICHHUS.

HamnpaBienue CKOpOCTH P ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxkcnepumenm, nabopamopnusie padbomul

N3ydyeHne HEpaBHOMEPHOTO JBWXKEHUS C LENbI0 ONPENEIICHUS] MIHOBEHHOMN
CKOPOCTH.

HccnenoBaHne COOTHOUIEHUS MEXAY MyTAMH, [POHAECHHBIMA TEJIOM  3a
IIOCJICIOBATENBHBIC PABHBIE IIPOMEXKYTKH BPEMEHU IIPU PABHOYCKOPEHHOM JIBUKEHHU C
HA4aJIbHOU CKOPOCTHIO, PABHOW HYIIIO.

N3ydeHne NBUKEHUS IApUKa B BA3KOU )KUIKOCTH.

W3ydenue ABM>KEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Tpunuun otHocutenbHOCTH ['anmmnes. IlepBblii 3akoH HproTtona. MHepumnanbHbie
CUCTEMBI OTCYETA.

Macca Ttena. Cuna. [lpunuun cynepno3unuu cui. Bropoit 3akon HeroTona s
MaTepuagbHOU TOUKU. Tpernil 3akoH HproTOHA 1151 MaTepuanbHbIX TOYEK.

3akoH BceMUpHOTO TAroteHusa. Cuna tsoxectu. [lepBas kocMuueckas CKOpPOCTb.

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

Tpenue. Buasl Tpenus (mokosi, cKoJjibkeHusi, kaueHusi). Cuna tpenus. Cyxoe
TpeHue. Cuia TpeHus CKOJbXEHUs U cwia TpeHus nokos. Koappuuuent tpenus. Cuna
COIIPOTHUBIICHUS NPH IBUKEHUU TEJIA B )KUJKOCTHU WJIU Tas3e.

[TocTynarensHOE U BpaliaTeIbHOE IBKEHUE a0COIIOTHO TBEPOTO Tea.

MOMEHT Cuibl OTHOCHUTENIBHO OCH BpalleHHs. [1ne4o cumbl. YciaoBus paBHOBECHS
TBEPAOIO Tea.

TexHn4eckre yCTpouCcTBa U MPAKTUYECKOE MPUMEHECHUE: MOANITHUKY, JBUKCHUE
VCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SBnenue nHEpUUH.



CpaBHEeHHE MACC B3aUMOJICMCTBYIOIIUX TEJL.

Bropoii 3akon Herotona.

N3mepenue cuil.

Ciio)xeHue cui.

3aBUCUMOCTh CUJIBI YIIPYTOCTH OT AeOpMaliui.

HesecomocTts. Bec Tena npu yCKOpeHHOM NOABEME U NAJCHUM.

CpaBHEHME CHIT TPEHUS TTOKOS, KAUEHUS U CKOJIbKECHUS.

YcioBus paBHOBECHS TBEPAOTO Tena. Buibl paBHOBECHS.

Yyenuueckuii sxcnepumenm, 1abopamopuvie padbonul

N3yuenue aBuxkeHUs: OpyckKa 1o HaKJIOHHOM MIIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B TIPYXKUHE U
PE3MHOBOM 00pa3Iie, oT ux JaedopManum.

HccnenoBanne yCcnoBUl paBHOBECHUS TBEPAOTO TeEJa, UMEIOIIETO OCh BPAILICHUS.

Tema 3. 3akonwvl coxpanenus ¢ mexanuke

Nmiynbc MaTtepuanbHOW TOYKH (Tesla), CUCTEMbl MaTepuaIbHBIX TOYeK. Mmmyibe
CWIbl U HW3MEHEHHE HMITyJbCa Tejla. 3aKOH COXpaHeHUs uMmmylibca. PeakTuBHOE
JIBUKECHHUE.

PabGora cuiibl. MOIIIHOCTE CHIIBI.

Kunernueckass »dHeprusi marepuanbHONl TOYku. Teopema 00 W3MEHEHUU
KUHETUYECKOU SHEPTUH.

[lorenunanbHas sHeprusi. [loTeHnManbHasE SHEpPrus ymnpyro aeGopMupoBaHHOM
npy>kuHbl. [loTeHnanpHas SHepTUs Tea BOJIM3U TOBEPXHOCTH 3EMIIH.

[ToTeHmmanbHbIe U HEMOTEHIIUATBHBIE CHITBL. CBSI3b PAOOTHI HEMOTEHIIMAIBHBIX CHII
C U3MEHEHUEM MEXAHUYECKOW YHEPTUM CUCTEMBI TEN. 3aKOH COXPAHEHHSI MEXaHUYECKON
SHEPIUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuueckue yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHE: BOJOMET, KOIED,
MPY>KUHHBIN MUCTOJIET, IBU)KEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAHEHMS UMITYJIbCA.

PeakTuBHOE JBM)KECHHUE.

[Tepexon moTeHIIMATEHOM YHEPTUU B KHHETUYECKYIO i 0OPaTHO.

Yyenuueckuii sxcnepumenm, 1abopamopuvie pabomul

N3yuyenue abCONIOTHO HEYNIPYTroro yaapa ¢ MOMOIIBIO IBYX OJAMHAKOBBIX HUTSHBIX
MAasITHUKOB.

UccnenoBanue cBsi3u pabOThI CUJIbI C U3MEHEHHEM MEXaHUYECKOM SHEPruu Tella Ha
IIPUMEPE PACTSIKEHUSL PE3NHOBOTO KIyTa.

Paznen 3. MosexkyasipHas pu3uka 1 TEpMOAUHAMUKA
Tema 1. Ocnoébl MONEKYAAPHO-KUHEMUYECKO meopuu



OCHOBHBIE TOJIOKEHUS MOJEKYJSIPHO-KUHETUYECKOM TEOPUU M HX ONBITHOE
obocHoBanue. bpoyHoBckoe aBmxkeHue. Juddysus. Xapakrtep IBWKEHUS W
B3aUMO/ICMCTBHUS YaCTUII BEleCTBA. MOJIENI CTPOCHUS Ta30B, KUJIKOCTEN U TBEPABIX TEI
1 00bSCHEHHE CBOMCTB BEIllECTBA HA OCHOBE 3TUX MOjesei. Macca u pazMmepbl MOJIEKYI.
KommuecTBo BenectBa. [loctostHHast ABorajipo.

TemmoBoe paBHOBecue. Temmeparypa m e€ wusmepenue. lllkana temmneparyp
Llenbcus.

Mopnenes uaeanbHoro ra3a. OCHOBHOE YpAaBHEHUE MOJEKYJISIPHO-KMHETHYECKOM
TEOPUM HJICATLHOTO Tra3a. AOGCOMOTHAs TeMIepaTypa Kak Mepa CpelIHel KUHETHYECKON
DHEPIUM TEIIOBOIO ABMXEHUs vacTull rasza. lllkana temnepatyp KeneBuna. I'azoBble
3aKOHbl. YpaBHeHUue MenneneeBa—Knaneiipona. 3akon J[lansToHa. M3ompoueccel B
UJICATPHOM Ta3e C MOCTOSTHHBIM KOJIMYECTBOM BellecTBa. | 'paduyeckoe mpeacTaBiIcHUE
U30IPOLIECCOB: U30TEPMa, U30X0pa, n3odapa.

TexHuuecKue ycTpoicTBa U MPaKTUYECKOE MPUMEHEHHE: TEPMOMETP, OapOMETP.

Jlemoncmpayuu

OnbITHI, TOKA3BIBAIONINE AUCKPETHOE CTPOCHHE BemIecTBa, (hoTorpaduud MOJEKYIT
OPTaHUYECKUX COCIUHCHU.

OnbiThl 110 MU PY3UN KUAKOCTEN U ra3oB.

Monens 6pOyHOBCKOTO ABUKECHHUS.

Mogaens onbita LlTepHa.

OnbITHI, JOKA3BIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYJIIPHOTO B3aUMOICHCTBUSI.

Mogenb, WLTIOCTpUpYIOLIasl IPUPOY AABJICHUS ra3a Ha CTEHKHU COCyJa.

OnbIThI, WITIOCTPUPYIOIINE YPABHEHUE COCTOSTHUS UICAIBHOTO T'a3a, U30MPOLECCHI.

Yyenuueckuii sxcnepumenm, nabopamopusie padbomul

OmnpeneneHue Macchl BO3/lyXa B KJIACCHOW KOMHAaTe Ha OCHOBE M3MEpPEHUI 00BhEMa
KOMHATBI, TABJICHUS U TEMIIEPATyphl BO3AyXa B HEM.

HccnenoBanre 3aBUCUMOCTH MEXY TTapaMEeTPaMU COCTOSIHUSA Pa3peKEHHOTO rasa.

Tema 2. Ocnosvl mepmoOuHAMUKU

TepMmonnHamuueckass cucTteMa. BHYTpEHHssI DJHEprus TEPMOAMHAMUYECKOU
cucTeMbl U crocoObl €€ u3meHeHus. KonumuecTBO TemoTel M pabora. BHyTpeHHss
SHEpPrusg OJHOATOMHOIO MJACAIBLHOrO raza. Bunpl Temionepenayv: TEIUIONPOBOIHOCTD,
KOHBEKIIHS, U3JIyUYCHHUE. Y IeJIbHAs TEIIOEMKOCTh BelecTBa. Konm4yecTBo TEIIOTH IpU
Temionepeaaye.

[Tonsitue 06 agunadbarnom nporecce. [lepBoiit 3akoH Tepmoaunamuku. [Ipumenenue
MEepPBOrO0 3aKOHAa TEPMOJMHAMHMKUA K wu3ompoieccaM. ['paduyeckas wuHTEpHpeTarus
paboThI raza.

Bropoii 3akon TepmoguHamuki. HeoOpatuMocTh MpoiieccoB B MPUpPO/IE.

TernoBble MamuHbl. [IpuHUIUNBL AeHCTBUS TeMIoBhIX MamuH. I[IpeoOpa3zoBanus
SHEPIUM B TEIUIOBBIX MalnHax. KoaduuneHT none3noro nqeicTBUs TEIIOBOW MAIIIMHBI.



[Huxn KapHo u ero kod(p@UIMEHT MOJE3HOT0 ACHUCTBUS. DKOJIOTHYECKUE MPOOJIEMBI
TEIUIO3HEPTETUKH.

TexHuyeckre yCcTpoilCTBa U MPAKTUYECKOE MPUMEHEHUE: ABUTATEIb BHYTPEHHETO
cropanusi, ObITOBOM XOJIOAMIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

N3MeHeHre BHYTpEHHEW SHEPTUu Tella MPU COBEPILICHUH pabOThI: BBUIET MPOOKHU U3
OYTBUIKM TMOJT JEWCTBHUEM CXATOro BO3/yXa, HarpeBaHue 3¢upa B JIATYHHOU TpyOke
MyTEM TpeHUs (BUACOJIEMOHCTPAILINS).

N3meHenue BHyTpEeHHEH SHEpPTUH (TeMIlepaTyphl) Teja Mpu Terionepeaye.

OnpIT 0 aAKabaTHOMY PACIIMPEHUIO BO3/IyXa (OMBIT C BO3YIIIHBIM OTHUBOM).

Mopenu napoBoil TypOWHBI, ABUTATENsl BHYTPEHHETO CTrOpaHUs, PEaKTUBHOIO
JIBUTATEJIs.

Yyenuueckuii sxcnepumenm, 1abopamopuvie padbomul

N3mepenne yaenbHOoN TEMI0EMKOCTH.

Tema 3. Acpecammnwie cocmosanusn eeuwyecmea. Dazosvie nepexoont

[TapooOpa3oBanue u koHjmeHcanwus. Mcmapenue u kumeHue. AOCOTIOTHAsS U
OTHOCUTEJIbHAsl BJAXHOCTb BO3Ayxa. HacelmenHusld mnap. YaenpHas TemoTa
napooOpa3oBaHusi. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS OT AABJICHHUS.

TBépnoe Tteno. Kpucrammmueckue u amopdHbie Tena. AHU3OTPOIUS CBOWCTB
kpuctaymioB. Kunkume kpuctamibl. CoBpeMeHHble Martepuansl. [liaBieHue wu
KpUCTAJIM3anus. Y IeiapHas TerioTa miaBienus. Cyonumanus.

VYpaBHeHHE TEII0BOro OanaHca.

TexHudeckrue yCTpPOWCTBA M IIPAKTUYECKOE NPUMEHEHHE: TUTPOMETPp U
MICUXPOMETP, KaJTOPUMETP, TEXHOJIOTUU IOIYYEHHUS] COBPEMEHHBIX MaTEpPHAlOB, B TOM
YUCJIC HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HAaCHIIEHHBIX TAPOB.

KuneHuve npu noHWKEHHOM J1aBJIICHUU.

Crioco0bl U3MEPEHUS BIAYKHOCTH.

HaOnroienuie HarpeBaHus U IUIaBJICHUSI KPUCTAILTMYECKOTO BEILIECTBRA.

JleMoHCTpaLus KpUCTalIOB.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

N3mMepeHne OTHOCUTENBHON BIAXKHOCTH BO31yXa.

Paznen 4. DaekTpoauHaMuKa
Tema 1. dnekmpocmamuka
OnekTpu3auust Tea. DJIEKTpUYeCKHil 3apsia. J(Ba BuAa AIEKTPUUYECKUX 3apsi/iOB.
[IpoBOAHUKH, MUDJIEKTPUKA U TMOJYIPOBOJHHKUA. 3aKOH COXPAHEHUS DJIEKTPUUECKOTO
3apsja.



B3anmoneiictBue 3apsaoB. 3akoH Kynona. TouyeyHbll 3l€KTpUYECKUH 3apsii.
OnekTpuueckoe nojie. Hanpsok€HHOCTD 3nekTpudeckoro noiist. [IpuHnun cynepno3unuu
ANEKTPUUYECKUX MoJiel. JIMHNK HanpsHKEHHOCTH 3JIEKTPUYECKOTO MOJIS.

PaGora cun snexrpocrarnyeckoro mods. Ilorenuman. Pa3HoCTh MOTEHIMANOB.
[IpoBOAHUKM U JUAIJIEKTPUKU B DIIEKTpocTaTHYecKOoM Tone. Jludnexkrpuueckas
MPOHUIIAEMOCTb.

OnekTpoéMkocTb.  KonaeHcaTop. ONEKTPOEMKOCTh IJIOCKOTO  KOHJIEHCATOpa.
OHeprus 3apsHLKEHHOT0 KOHIEHCAaTopa.

TexHuyeckne yCTpONCTBA W  MPAKTHYECKOE MPUMEHEHHE:  BIEKTPOCKOI,
ANEKTPOMETP,  DJIEKTpOCTaTHYeCKas  3allliTa,  3a3eMJICHHE  JJIEKTPONpUOOpPOB,
KOHJICHCATOpP, KONMUPOBAJIbHBIN annapar, CTpyHHbBINA IPUHTED.

Jlemoncmpayuu

YCTpOUCTBO Y MPUHLKUII IEUCTBUS 3JIEKTPOMETPA.

B3anmoelicTBue HadIEKTPU30BAHHBIX TEN.

DIIEKTPUUECKOE TI0JIE 3aPSKECHHBIX TEIL.

[IpoBOAHUKH B JIEKTPOCTATUUECKOM IOJIE.

DnekTpocTaThuueckas 3aluTa.

JMBPAEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH ILIOCKOTO KOHAEHCATOpa OT IUIOIIaJAH IUIACTHH,
PacCTOSHHS MEXIY HUMU U JUAIEKTPUUECKON MPOHULIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOHIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

N3mepenne 31eKTpOoEMKOCTH KOHJIEHCATOpa.

Tema 2. Ilocmoanunwiit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpeoax

DNEeKTPUYECKUNA TOK. Y CIOBHUS CYLIECTBOBAHUS AJEKTPUUECKOTO TOKa. McTouHMKH
tToka. Cuna Toka. [1ocTOsSIHHBIN TOK.

Hanpsbxenue. 3akoH OMa 17151 y4acTKa LETH.

DNEKTPUYECKOE  COMPOTUBIICHHE.  YIIETbHOE  CONPOTHUBJICHUE  BELIECTBA.
[TocnenoBarenbHOE, MapaieIbHOE, CMEIIAHHOE COEIMHEHNE MTPOBOIHUKOB.

PaGota snextpudeckoro Toka. 3akoH J[koyns—JIena. MOMHOCT 3JIEKTPUYECKOTO
TOKaA.

DNEKTpOJBIKYILAS CUJia U BHYTPEHHEE CONPOTUBICHUE MCTOYHMKA TOKA. 3aKOH
Oma 111 OJTHOM (3aMKHYTO#) 2JIeKTpuuecKkoi 1enu. KopoTkoe 3aMbIkaHueE.

DJEKTPOHHAS MPOBOAUMOCTH TBEPABIX METAUIOB. 3aBUCHUMOCTbH COIPOTHBIICHUS
METAJIJIOB OT TemIepaTypbl. CBEpXIpPOBOIUMOCTb.

DneKkTpuuecKuid TOK B Bakyyme. CBOMCTBA AJIEKTPOHHBIX MTYYKOB.

[TonynpoBonuuku. CoOCTBEHHAsI U MPUMECHAS] TTPOBOJUMOCTH TOJIYIIPOBOTHUKOB.
CaotictBa p—n-niepexoja. [lomynpoBogHMKOBEIE TPUOOPHI.



DIEKTPUUECKUN TOK B PACTBOpPAX U paciuiaBax 3JIEKTPOIUTOB. DIEKTPOIUTHUECKAS
JIACCOIHAIMS. DIIEKTPOJIU3.

OnekTpuueckuid TOK B razax. CamMoCTOATENbHBIM U HECAMOCTOSITEIbHBIN pa3psii.
Monnus. 11na3ma.

TexHuyeckue yCTpoONCTBA U MPAKTUYECKOE MPUMEHEHHE: aMIIepMETP, BOJIBTMETP,
peocTar, UCTOYHHMKH TOKA, AJICKTPOHArPEBATEIIbHBIC MPUOOPHI, SJIECKTPOOCBETUTEIHLHBIE
npuOOpbl, TEPMOMETP  COMPOTUBIICHHS, BaKyyMHBIH  JIUOJ, TEPMUCTOPHI U
(bOTOPE3UCTOPHI, TOITYITPOBOTHUKOBBIN IO, TAIbBAHUKA.

Jlemoncmpayuu

W3mepeHne Cuiibl TOKa U HaIpSKEHMUS.

3aBUCUMOCTh COMTPOTUBJICHUS [IWIMHAPUUECKUX TPOBOAHUKOB OT JJIMHBI, IJIOIIAAN
MONEPEYHOr0 CEYEHHUS U MaTepuaa.

CMeniaHHOe COeIMHEHUE MTPOBOAHUKOB.

[Ipsmoe  wm3MepeHue  INEKTPOABMXKYHIEH  cuibl. KOpoTkoe — 3ambIKaHHe
raJlIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTh COMPOTUBJICHUSI METAIIJIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB SJIEKTPOIIUTOB.

W ckpoBoii pa3psii U IPOBOJAUMOCTb BO3yXa.

ODHOCTOPOHHSSI TPOBOJIUMOCTD IHO/IA.

Yyenuueckuii sxcnepumenm, nabopamopnsle padbonul

N3ydeHnne cMenaHHOro COeIMHEHUST PE3UCTOPOB.

N3mepeHre 3IIEKTPOABUAKYIIEH CHUJIBI HWCTOYHHMKA TOKA U €ro BHYTPEHHETO
CONPOTUBJICHUS.

HabGmronenue snekrponusa.

MesknpeaMeTHblie CBSI3H

Nzyuenune kypca ¢usnku 6a3oBoro ypoBHs B 10 Kiacce OCyMIECTBISCTCA C YIETOM
COJIep KaTeNbHBIX MEXKIPEIMETHBIX CBS3€H C KypcaMy MAaT€MaTHKW, OMOJIOTHH, XUMHUH,
reorpauu U TEXHOJIOTUH.

Mescnpeomemnvie nouamusi, CBSI3aHHBIE C HW3YYEHHEM METOJOB HAy4YHOTO
MO3HAHUS: SIBJICHUE, HAYy4YHbIA (DakT, runore3a, GuU3MYecKas BEIUYMHA, 3aKOH, TEOPHS,
HaOJII0/IeHHE, SKCIIEPUMEHT, MOJICTTMPOBAHUE, MO/IEh, U3BMEPECHUE.

Mamemamuxa: pelieHWe CUCTEMbl YpaBHEHUMW, JWHEWHas (yHKIus, mapadoia,
runepOoiia, ux rpa@uKd U CBOMCTBA, TPUTOHOMETPUYECKHE (DYHKITMU: CUHYC, KOCHUHYC,
TaHI€HC, KOTAHT€HC, OCHOBHOE TPHUIOHOMETPUYECKOE TOXKIECTBO, BEKTOPHl M HX
MPOEKIIMK Ha OCH KOOPJIMHAT, CII0)KEHUE BEKTOPOB.

buonoeus: wmexanmdeckoe ABWKEHUE B JKMBOW mpuponae, auddy3us, ocMoc,
TEIJI0O00OMEH KUBBIX OPTraHU3MOB (BUIBI TEIUIONEpENayu, TEIUIOBOE paBHOBECHE),
AIEKTPUUYECKUE SIBJICHUS B KUBOU MPUPOJIE.



Xumus: AUCKPETHOE CTPOEHUE BEUIECTBA, CTPOEHUE AaTOMOB M MOJIEKYJ, MOJIb
BEILIECTBA, MOJISIpHAs Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TEJ, JKUAKOCTEH U Ta3o0B,
ANEKTPUUYECKUE CBOMCTBA METAJUIOB, SJIEKTPOJIUTUYECKAS JUCCOLMALINS, TAJIbBAHUKA.

l'eoepaghus: BnaxXHOCTb BO3/1yXa, BETPhI, 0apOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE NBMXKEHUI C HMCIOJIb30BAHMEM MEXAaHHU3MOB, YUET
TPEHUSI B TEXHUKE, MOAIMIMIHUKH, HUCMIOJb30BAHUE 3aKOHA COXPAHEHUS HMITYJIbCa B
TeXHUKE (pakeTa, BOJOMET W JApPYyrue), JABUTATEb BHYTPEHHErO CropaHus, NapoBas
TypOrHa, OBITOBOM XOJOIUIBLHUK, KOHIUITMOHED, TEXHOJIOTHH MOTYUYEHUS COBPEMEHHBIX
MaTepuagoB, B TOM YKCIIE HAHOMATE€pPUAJIOB, U HAHOTEXHOJOTUHU, SJIEKTPOCTaTUYECKas
3aIlNTAa, 3a3eMJICHUE  DJIEKTPOIpPUOOPOB, KCEPOKC, CTPYWHBII OPUHTED,
AJIEKTpOHArpeBaTEIbHbIE TPUOOPHI, JIEKTPOOCBETUTEIbHBIE TPUOOPHI, rajbBaHUKA.

11 KJIACC

Paznen 4. JaekrpoauHamMuka

Tema 3. Macnummnoe none. I1eKmpomMazHUmMHAA UHOYKUUA

[TocTosiHHBIE MarHuThl. B3amMonelcTBHE NOCTOSHHBIX MAarHUTOB. MarHuTHoOE
nosne. Bekrop MarHuTHONM MHAYKUMHU. [IpyHIMN Cyneprno3suuUy MarHUTHBIX ITOJIEH.
JIvHnn marauTHOM MHAYKIMKU. KapTuHa TMHUM MarHUTHOM MHIYKIIUH ITOJISI TOCTOSIHHBIX
MarHuTOB.

MarautHoe 1nose NpoBOAHMKA ¢ TOKOM. KapTuHa NMHMI MHAYKIMHA MarHUTHOIO
IOJISI JUTMHHOTO MPSIMOTO NMPOBOJHUKA U 3aMKHYTOTO KOJIBIIEBOI'O IIPOBOIHHMKA, KATyIIKH
¢ TokoM. OneIT Dpcrena. BzanmonencTerue NpoOBOAHUKOB C TOKOM.

Cuiia Amnepa, e€ MOyJib U HallpaBJICHUE.

Cuna JlopeHua, e€ MOIysnb W HampaBieHHUE. J[BUKEHUE 3apsyKCHHOM 4YacTULUBI B
OJIHOPOJHOM MarHuTHoM mosie. Pabota cuiibl JlopeHiia.

SIBreHHMe SNEKTPOMArHUTHOW HMHAYKIMU. [IOTOK BEKTOpa MArHWUTHOW HMHIYKLUU.
DNEeKTPOABWKYILASA CUJIa MHIYKIIUU. 3aKOH AJIEKTPOMAarHuTHOM MHAyKIuU Dapajes.

BuxpeBoe dleKTpHUYECKOE TOJEe. OJIEKTPOABHXKYINAs CHJa HHIAYKIUU B
IIPOBOJHUKE, IBMXKYILEMCS IOCTYNATENbHO B OJTHOPOJHOM MAarHMTHOM IIOJIE.

ITpaBuio Jlenua.

NHyKTUBHOCTD. SBnenne CaMOWHIYKIIUH. DIIEKTPOABHKYILIASI cuia
CaMOMHIYKIIVH.

DHeprusi MAarHUTHOTO TOJISI KATYIIKH C TOKOM.

DIEKTPOMArHUTHOE MOJIE.

TexHuyeckne yCcTpOMCTBA M NPAKTUYECKOE INMPUMEHEHHUE: MOCTOSHHBIE MAarHUTHI,
DIEKTPOMArHUThI,  JJIEKTPOJBMUIATENIb,  YCKOPUTEIWM  JJIEMEHTApPHBIX  YaCTHIL,
WHIYKIMOHHAS N€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.



OTKIJIOHEHHE JIEKTPOHHOI'O ITy4YKa MarHUTHBIM I1OJIEM.

JIMHUY MHAYKIUU MarHUTHOTO TTOJISL.

BzaumonercTBre JBYX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[evictBue cuibl JIopeHa Ha MOHBI SJIEKTPOJINTA.

SIBrIeHME 3IIEKTPOMArHUTHON MHIAYKIIAH.

[IpaBuiio Jlenna.

3aBUCUMOCTb 3JIEKTPOJBIKYLIEH CHJIbl MHAYKUUHA OT CKOPOCTH H3MEHEHHUS
MAarHuTHOIO IMOTOKa.

SIBneHne caMOMHAYKIHH.

Yuenuueckuii sxcnepumenm, nabopamopmsie padomul

M3ydeHre MarHuTHOTO MOJIS KaTYIIKH C TOKOM.

HccenenoBanne NeUCTBUS MOCTOSHHOIO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue sIBIEHUS 3JIEKTPOMATHUTHOW UHAYKIUH.

Pa3nea 5. Koyie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMaAzZHUMHbIE KOJ1e0aAHUA

Konebarenphas cucrema. CBoOOIHbIE MexaHUYECKUE KojiebaHus. ["apMoHnyeckue
konebanus. Ilepuon, yacrora, ammutyna u Qgaza konebanuil. IIpy>KMHHBIA MasTHUHK.
MatemaTndyeckuii MasTHUK. YpaBHEHHWE TapMOHMYECKUX Kojebanwii. [IpeBpamienue
HHEPIUM MPU TAPMOHUYECKUX KOJIEOaHUAX.

Konebarenbublit KoHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJICOaHUS B UACAIIbHOM
K0JIeOATeTbHOM KOHTYpe. AHAJOTUS MEXIYy MEXAHMYECKUMHU U 3JIEKTPOMAarHUTHBIMH
koneOanusimu. Dopmyna TomcoHa. 3akoH COXpaHEHUS DSHEPrUM B  HJCATBHOM
KoJie0aTeIbHOM KOHTYpE.

[IpencraBnenne o 3aTyxaloolmux KoieOaHUSX. BBIHYXXIEHHbIE MeXaHHYeCKHe
Kosebanus. Pezonanc. BeiHyKIeHHBIE 2JIEKTPOMArHUTHBIE KOJIeOaHuUs.

ITepemennblii Tok. CHHYCOMAANBHBIA NEPEMEHHBIA TOK. MOIIHOCTh MEPEMEHHOTO
TOKa. AMIUTUTYTHOE U JIEWCTBYIOIIEE 3HAUEHHUE CUJIbI TOKA U HAIIPSKEHUSI.

Tpanchopmarop. IIpousBoncTBo, mepemaya W HOTPEOJICHHE AIIEKTPUUECKON
DHEPIruu. OKOJOTMYECKHE PHUCKM TpH IPOU3BOACTBE 3JeKTpo3Hepruu. Kynbrypa
MCIIOJIb30BaHUs AJIEKTPOIHEPIUU B IOBCETHEBHOM KU3HMU.

TexHudeckue yCTpOMCTBA U MPAKTUYECKOE NPUMEHEHUE: DIIEKTPUYECKUN 3BOHOK,
reHEPaTop MEPEMEHHOT0 TOKA, TUHUU JJIEKTpOIepeaay.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB  KoyeOaTeNbHON  cucTeMbl  (MPYKUHHBIM WM
MaTEeMaTUYECKUNA MASTHHK).

HaOmronenue 3aryxaromumx KojieOaHui.

HccnenoBanne CBOMCTB BBIHYXACHHBIX KOJIEOaHUM.

HaOmnronenue pezoHanca.



CB0OOOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHUSI.

OcuuwinorpaMmbl  (3aBUCUMOCTH CHJIBI TOKa W HAaNpPsDKEHUS OT BPEMEHHM) IS
AJIEKTPOMArHUTHBIX KOJICOAHMIA.

Pe3oHanc 1mpu  1MOCIEAOBAaTEIbHOM  COEOUHEHHHM  PE3UCTOpa,  KaTyLIKH
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Monenps TUHUM 3JE€KTpONepe1adm.

Yuenuueckuii sxkcnepumenm, nabopamopmusie padbonmul

HccnenoBanue 3aBUCUMOCTH NEPUOAA MaNbIX KOJeOaHUIl Ipy3a Ha HUTH OT JJUHBI
HUTH U MAcCChI Ipy3a.

HccnenoBanne NEPEMEHHOTO TOKA B LENM M3 MOCIEAOBATEIBHO COECIMHEHHBIX
KOHJIEHCATOpa, KaTyIIKU U PE3UCTOPA.

Tema 2. MexanuuecKkue u 31eKmpoOMAZHUMHbBLE 60IHbL

MexaHnueckue BOJIHBL, yclIOBHS — pacnpocTtpaHeHus. lIlepumon. Cxopoctb
pacrmpocTpaHeHus U JuiMHa BoJHBI. [lonepednbie u mpo1osibHble BOIHBL. HTEpdepeHIus
U qudpakius MEXaHUYECKUX BOJIH.

3Byk. CkopocTs 3ByKa. ' poMkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBL. Y CIIOBHSI H3JIyYEHHUS DJIEKTPOMArHUTHBIX BOJIH.
Bzaumuas opuentaiusi BektopoB E, B, V B snektpomarnuTHoil BosiHe. CBoiicTBa
AJIIEKTPOMAarHUTHBIX BOJH: OTPaXKEHHE, TMPEJIOMIICHUEe, TMOoJspu3anus, Judpakivs,
unTepdepeHius. CKopocTb 3JEKTPOMArHUTHBIX BOJIH.

[[lxana »IEKTPOMArHUTHBIX BOJIH. I[IpuUMEHeHHE »IEKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpuHLMTBI paguOCBs3U U TeNeBUAeHUs. Paqnonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEIbI.

TexHuuecKkue YCTpOWCTBA M  NPAKTUYECKOE MPUMEHEHHE: MY3bIKaJlbHbIC
WHCTPYMEHTBI, YJIbTPA3BYKOBas JUAarHOCTUKAa B TEXHUKE U MEIWIIMHE, pajaap,
paauonpuéMHUK, TeIEBU30p, aHTeHHA, Tenedon, CBY-neys.

Jlemoncmpayuu

OOpa3oBaHue U paclpoCTPaHEHUE MTONEPEUHBIX U MTPOJIOJIbHBIX BOJIH.

Koneobmromeecs T€10 Kak HCTOYHHK 3BYKa.

HaGmronenune oTpaxkxeHus U NPeJOMIIEHUS MEXaHUYECKHUX BOJIH.

Hab6mronenune naTepdepenninn u qudpakiinn MEXaHUIECKUX BOJIH.

3BYKOBOI pe30HAHC.

HabGnronenue cBs3u rpOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYJIOM W 4acTOTOU
KOJIEOaHMI.

HccnenoBanre CBOMCTB 3JEKTPOMATHUTHBIX BOJIH: OTPAXEHHUE, MPEIOMIICHHE,
noJispu3anus, tudpakxius, HTepPepeHIus.

Tema 3. Onmuka



I'eomerpuueckas ontuka. [IpssMonuHeHOE pacIpOCTPaHEHUE CBETA B OJTHOPOAHOM
cpene. JIyu cBera. ToueuHblii HCTOYHUK CBETA.

OtpaxxeHue cBeTa. 3aKOHbI OTpakeHUs cBera. l[locTpoeHne uU300pakeHU B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBeTa. 3aKOHbBI MPEIOMIICHHUS CBeTa. AOCOIOTHBIA TOKa3aTelb
npenomiieHus. [lomHoe BHyTpeHHee oTpaxkenue. IlpenenbHbIi  yroa  MOJIHOTO
BHYTPEHHETO OTPaKCHUSI.

Hucnepcus ceeta. CinoxxHbIN cocTtaB Oenoro cBeta. [IBer.

Cobuparoniye u pacceuBaroliue JuH3bl. ToHkas nuH3a. DOKyCcHOE paccTosHUE U
onThyeckas cujia TOHKOW JuH3blL. [locTpoeHune wuzoOpaxkeHUl B coOuparoumx u
pacceuBaroIuX JuH3ax. DopMyJsia TOHKOU JIMH3BL. Y BETUYEHHUE, 1aBAEMOE JTUH30M.

[Ipenensl MpUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBas ontuka. Mnatepdepennust cBera. KorepeHTHbIE HCTOYHUKH. Y CIOBUS
HAOJIOCHUSI MAaKCUMyMOB W MHHHUMYMOB B HMHTEP()EPEHLUHOHHON KapTUHE OT JBYX
cuH(]a3HBIX KOT€PEHTHBIX UCTOYHUKOB.

Hudpaxmus ceera. [udpakinuonnas pemérka. YciaoBue HaOMIOACHHS TJIABHBIX
MaKCHUMYMOB IPHY NaJ€HUH MOHOXPOMATUYECKOTO CBETA Ha TU(MPAKIIMOHHYIO PEHIETKY.

[Tonsipuzanus ceera.

TexHuyeckue yCTpOWCTBA W  MPAKTUYECKOE NPUMEHEHHE: OYKH, JIyIa,
doToamnmapar, MPOCKIMOHHBIA amnmapar, MHUKPOCKOIN, TEJIECKOI, BOJIOKOHHAs OITHKA,
nu(pakMOHHAs PEMIETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpsMosiMHEHOE  paclHpOCTpaHEHHE, OTPAKEHHE U IPEIOMJIEHUE  CBETA.
OnTuyeckue nprudOpHI.

[TonHoe BHyTpeHHEE OoTpakeHne. Mozellb CBETOBOIA.

HccnenoBanne CBOMCTB N300paXeHU B JTMH3AX.

Monenu MUKpPOCKOIIa, TEJIECKOIA.

HaoGmronenne natepdepeHiu cBera.

HaOmronenune nudpakiuu cBera.

HaOnronenue nucnepcuu cBera.

[Tonmyyenue ciekTpa ¢ MOMOIIbIO TPU3MBI.

[Tomyyenue ciexkTpa ¢ mMOMOIIbIO AUGPAKITUOHHON PEIIETKY.

HabGmronenue nonsipu3aliuy cBeTa.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbomul

W3mepeHne nokaszaTesns MpegoMIICeHHs CTEKIIA.

HccnenoBanue cBONCTB N300pakeHU B JTMH3AX.

HabGmonenne nucnepcuu cBera.

Pa3zgesn 6. OcHOBBI ClIeIHAJIBHOM TEOPUH OTHOCUTEIBHOCTH



['paHuIpl TPUMEHMMOCTH KJIACCUYECKOW MexaHuku. llocTynarsl crienuanbHOM
TEOPUU OTHOCHUTEIIBHOCTH: WHBAPUAHTHOCTb MOJIYJS CKOPOCTH CBETAa B BAaKyyMe,
MIPUHITUIT OTHOCUTEILHOCTH DUHIITEHHA.

OTHOCHUTEIBLHOCTh OJJHOBPEMEHHOCTH. 3aMEJJICHUE BPEMEHM W COKpaIllCHUE
JUTAHBI.

OHeprusi U UMITYJIbC PEIATUBUCTCKON YaCTHLIBI.
CB$13b MacChl C JHEPTUEN U UMITYJILCOM PENSITUBUCTCKON YAaCTULIBI. DHEPTUS ITOKOSL.

Paznen 7. KBantoBas ¢usuka
Tema 1. Dnemenmoul KBAHMOBOU ONMUKU
®ortonsl. ®opmyna [lnanka cBs3u sHEpruM POTOHA C €r0 YACTOTOW. DHEpPrusi u
UMITYJIbC (POTOHA.
OtkpeiTie U uccienoBanue Gorodpdekra. Onbitel A. I'. CroneroBa. 3aKoHBI

dboroaddexra. YpaBHenue OuHmTerHa mia  dortodddexra. «KpacHas rpaHunan
dboTorddexra.

Jasnenue ceera. OnbiTel I1. H. JIeGenena.

XUMHUYECKOE JICCTBUE CBETA.

TexHuyeckue yCTpPOWCTBA W  MPAKTUYECKOE MpUMEHEHHe: (OTODIEMEHT,
dboTOomaTIYHK, COTHEUHAs1 OaTapest, CBETOANO/I.

Jlemoncmpayuu

®otor(pdeKT Ha YCTAaHOBKE ¢ IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHelIHETo ¢hoTodddexra.
CBeTomuon.

Conneunas Oartapes.

Tema 2. Cmpoenue amoma

Monens aroma Tomcona. OmbiTel Pesepdopma mo paccesHUIO 0 -YacTHII.
[Tnanerapnast monens atoma. [loctynarsl bopa. M3nyuenue u nornomienre GoToHOB MU
Iepexo/ie aroMa C OJHOrO YPOBHS JHEpruM Ha Apyroi. Bunbsl cnektpoB. Cnekrtp
YpOBHEMN SHEPIUHU aToMa BOJAOpO/Ia.

BonnoBeie cBoiictBa wactull. Bonubl ae bpouna. KopnyckyisspHO-BOJTHOBOU
JyaJIi3M.

CHOHTaHHOE U BBIHYK/ICHHOE U3JIyYCHHE.

TexHuyeckue yCTpoOMCTBa U IPAKTUUYECKOE IIPUMEHEHHE: CIEKTPAJIbHBINA aHAINU3
(cekTpocKoI), Ja3ep, KBAaHTOBbIA KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbita Pesepdopaa.

Onpenenenue JJIMHBI BOJIHBI JIa3epa.

HabGnronenue TMHeHyaThIX CIEKTPOB U3ITyUECHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul



HaOmronenue inHeyaToro cekTpa.

Tema 3. Amommnoe a0po

OKCIIEpUMEHTBI,  JOKAa3bIBAIOIIME CIOXKHOCTh CTpoeHus sanpa. OTKpbiTHE
pagnoaktuBHOCTH. OmnbiThl Pesepdopaa mo ompeneneHuro coctaBa pajvOaKTHBHOTO
u3nydenus. CBoiicTBa anbda-, 6eTa-, raMma-u3inydyeHus. BiusHue paguoakTUBHOCTH Ha
JKVBBIE OPTAHU3MBI.

OtkpeiTHe mpoTOHAa U HeilTpoHa. Hykinonnas wMopens sapa ['eiizeHOepra—
NBanenko. 3apsag sapa. MaccoBoe uncio sijpa. M30Tomnsl.

Anbda-pacniaz. DIEKTPOHHBIM M TMO3UTPOHHBIM OeTa-pacman. ['amMma-u3inyyeHue.
3aKOH paguoaKTUBHOTO pacraja.

OHeprusi CBsI3M HYKJIOHOB B sifjpe. SnepHbie cuibl. [ledekTt maccsl sapa.

S nepHble peakunu. JleneHrue u CUHTES sIEp.

Anepubriit peaktop. TepmosnepHsiii cuntes. [IpobieMbl U MEPCTIEKTUBHI SACPHOMN
DHEPIreTUKU. DKOJOTUUECKUE ACTIEKThI IACPHON SHEPTETUKHU.

DneMeHTapHble YacTULbl. OTKPBITHE NO3UTPOHA.

MeTo1b1 HaOJIOIEHHS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHULI.

dyHaMeHTanbHbIe B3auMoieicTBUs. EqUHCTBO u3nueckoil KapTUHBI MUpA.

TexHuyeckne yCTpOWCTBA W MPAKTUYECKOE MPUMEHEHHUE: JIO3UMETP, Kamepa
Bunbcona, siiepHbIil peakTop, aToMHast 0omoa.

Jlemoncmpayuu

CY€TUMK MOHU3HUPYIOIINX YACTHULL.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

HccnenoBanne TpEeKOB 4acTHIL (110 TOTOBBIM GoTorpadusim).

Pa3znen 8. JiemMeHTBI ACTPOHOMUM U ACTPOPUIUKH

Otanbl pa3BUTUS acTpOHOMHUHU. [IpuKIagHOE W MHPOBO33PEHYECKOE 3HAYEHUE
aCTPOHOMMUM.

Bun 3Bé€3nH0r0 HEOa. Co3Be3nus, sipkue 3BE3/1bl, IUIAHETHI, UX BUAUMOE JIBUKEHUE.

Conneynas cucrema.

Connue. ConHeuHnast akTUBHOCTb. Mlcrounnk 3Heprun CosHUa U 3BE31. 3BE3AbBI, UX
OCHOBHBIE XapaKTEPUCTUKH. [lnarpaMma «CHEeKTpalabHBIM KJIACC — CBETUMOCTBY. 3BE3/bI
IJIABHOM TOCIIEOBATEIBHOCTU. 3aBUCUMOCTD «Macca — CBETUMOCTbY I 3BE3]] INIABHOU
IIOCJIEN0BATENBHOCTH. BHyTpeHHee cTpoeHne 3BE31. COBpEMEHHBIE NPENCTABICHUS O
MPOUCXO0XKJIEHNUHU U 3BoroMU CoHIA U 3BE3/1. DTanbl KU3HU 3BE3L.

Mneunsiii Ilyte — nama [amaktuka. Ilonoxkenne u paBmwxkenue ConHua B
lNanaktuke. Tunbl ranaktuk. Paguoramaktvku u kBasapel. UEpHbIE ABIPBI B siApax
TJIAKTHK.

Bcenennas. Pacmiupenue Bcenennoil. 3akon XaO0Oma. Pa3Oeranue rajakTHK.
Teopus bonpmoro B3psiBa. PenukToBOE N3IydYEeHHE.

MacmrabHas ctpyktypa Beenennoid. MeraranakTuka.



Hepeménnble mpoOiaemMbl aCTPOHOMUHU.

Yuenuueckue nabnrooenus

Habmtonenuss HEBOOPYKEHHBIM TIJ1a30M C  HCIIOJIB30BAHMEM KOMIIBIOTEPHBIX
NPWIOKEHUHN JJI ONpe/IeNICHUs MOJI0XKEHUsI HeOECHBIX 00bEKTOB Ha KOHKPETHYIO JaTy:
OCHOBHBIE cO3Be3us1 CEBEPHOTO MOTYIIAPHS U IPKUAE 3BE3BI.

HabGmnronenus B Teneckon JlyHsl, miuanet, Miieunoro Ilytu.

O6o0maromniee NOBTOPEHUE

Ponp dhu3uku m acTpOHOMHHU B SKOHOMHYECKOM, TEXHOJIOTHYSCKOM, COMAIBHON H
TUUYECKON cepax NeATeNbHOCTH YeNOBEKa, POjb U MECTO (DU3MKU U aCTPOHOMHUH B
COBPEMEHHOW HAy4YHOW KapTHHE MHUpa, poib (U3MYECKOl Teopuu B (HOPMHPOBAHUU
NPEACTaBICHU O (U3MYECKOW KapTHHE MHpa, MECTO (PU3NYECKOW KapTUHBI MUpPa B
o0IIeM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUI O IPUPO/IE.

MexnpeaMeTHbie CBA3H

N3yuenue kypca ¢pusnku 06a30Boro ypoBHs B 11 kiacce ocyliecTBiseTcs ¢ y4ETOM
COJIEp KaTeNIbHBIX MEXIPEIMETHBIX CBSA3€H C KypcaMu MAaTeMaTHKW, OMOJIOTMH, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

Meorkcnpeomemnvie nonamus, CBA3aHHBIE C H3YYEHHEM METOJIOB HAYYHOTO
MO3HAHUSA: SABJICHHE, HAy4YHbIH (akT, TUNoTe3a, (U3nveckas BEIUYHHA, 3aKOH, TEOPHs,
HaOJII0/IeHUE, SKCTIEPUMEHT, MOJIETTUPOBAHUE, MOIEIb, U3MEPEHHUE.

Mamemamuka: penieHUEe CUCTEMbl YPAaBHEHHM, TPUTOHOMETpUYECKHE (DYHKIIUU:
CUHYC, KOCHHYC, TaHI€HC, KOTAHTE€HC, OCHOBHOE€ TPHUIOHOMETPUYECKOE TOXKIAECTBO,
BEKTOPbl M MX HIPOEKLUHWH HAa OCU KOOPAMHAT, CIIOKEHHE BEKTOPOB, INPOU3BOIHBIC
AJIEMEHTApHbIX (PYHKUMHA, TPU3HAKU TOJ00US TPEYTrOJIbHUKOB, ONpPEJEICHHUE IUIOUIaan
IJIOCKUX HUryp U 00BbEMa TEll.

buonocus: snextpuueckue SBIEHUS B KUBOW MPUPOJIE, KOJIEOATENbHbBIE ABUKEHUS
B KUBOM NPUPOJE, ONTHUYECKUE SIBJICHUA B JKMBOW IPUPOAE, ACHUCTBUE Pagualvd Ha
JKUBBIE OPTaHU3MBI.

Xumus: CTpOEHHWE aTOMOB U MOJIEKYJ, KPUCTAJIMYECKAs! CTPYKTypa TBEPABIX Ted,
MeXaHU3Mbl 00pa30BaHUs KPUCTAIUIMYECKON pEeIETKH, CIEKTPAIbHBIM aHAU3.

l'eoepaghusa: MarHUTHBIE TIONIOCA 3EMJIM, 3aJie)KH MAarHUTHBIX pyH, (OTOCHEMKA
36MHOM TOBEPXHOCTH, MPEICKA3AHUE 3EMIIETPSICEHU.

Texnonocua:  JTWHUM  DIIEKTPOIlEpenad, TEHEPATOp  IEPEMEHHOI0  TOKa,
AJIEKTPOABUTATENDb, NHIYKIIMOHHAS I1€4b, Palap, PaAUONPUEMHHUK, TEIEBU30D, AHTECHHA,
tenedon, CBU-neub, mMpoeKIIMOHHBIN arnapaT, BOJIOKOHHAs! ONTHKA, COJTHEYHAasi baTrapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS TPOI'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHMUSA

OcBoenne yueOHoro mpeamera «®PuU3MKa» HA YpPOBHE CpEAHEro OOIIero
oOpaszoBanus (0a30BBIi YpOBEHB) JOJDKHO OOECICUYHTH JIOCTIKCHHE CIETYIONMINX
JUYHOCTHBIX, METAMPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTaTOB.

JINYHOCTHBIE PE3YJIBTATDI

JInuHOCTHBIE pE3yNbTaThl OCBOEHUsA YyueOHoro mpeamera «DU3UKa» TOJDKHBI
OTpakaThb  TOTOBHOCTh W  CIHOCOOHOCTH  OOy4YalolUXCSA  PYKOBOJCTBOBATHCS
chOpMHpPOBAHHON  BHYTPEHHEH IMO3MIIMEH  JIMYHOCTH, CHUCTEMON I[IEHHOCTHBIX
OpUEHTAIUM, TO3UTUBHBIX BHYTPEHHUX YOCKJICHUN, COOTBETCTBYIOIIUX TPAAUIIMOHHBIM
IIEHHOCTSIM POCCHUHCKOTO OOIIECTBA, pACHIUPEHUE JKU3HCHHOTO ONBITa U  OIBITa
JIEATENIBHOCTH B IPOLIECCE pPEaJv3alld OCHOBHBIX HANPaBICHUM BOCHUTATEIbHOU
NEATENIbHOCTH, B TOM YHCJIE B YACTHU:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOPMUPOBAHHOCTh TPAXKIAHCKOM MO3UIUHU OOyYArOUIErocsi Kak aKTUBHOTO H
OTBETCTBEHHOTO WiE€HA POCCUMCKOTO OOIIECTRA;

MIPUHATHE TpagULIUOHHBIX 00IIEYeTOBEYECKUX I'YMaHUCTUYECKUX "
JIEMOKPATUYECKUX IIEHHOCTEM;

FOTOBHOCTh BECTH COBMECTHYIO [IE€ATEIBHOCTh B HHTEpPECAX TIPAKIAHCKOTO
OO0IIeCTBa, y4aCTBOBATh B CAMOYITPABICHUH B 00pa30BaTEILHON OpraHU3aIlnu;

YMEHUE B3aUMOJCHCTBOBATh C COLIMAJIbHBIMU MHCTHUTYTAMH B COOTBETCTBUHU C UX
GyHKIUSIMHU ¥ HA3HAYCHUEM;

TFOTOBHOCTh K TYMaHUTApHOM U BOJOHTEPCKOM AEATEIbHOCTH;

2) IATPUOTHYECKOTO BOCTIMTAHMSA:

c(hOpMUPOBAHHOCTh POCCUUCKON TPAXKIAHCKON UAECHTUYHOCTH, TATPUOTU3MA;

LEHHOCTHOE OTHOLIEHWE K T[OCYJAapCTBEHHBIM CHMBOJAM, JIOCTHKEHHUSIM
POCCHIMCKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) TyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSI:

c(hOpMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMSI, ITUUECKOTO [TOBE/ICHMUS;

CIIOCOOHOCTh OIICHMBATh CHUTYallMI0 W MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSCh HAa MOPaJIbHO-HPABCTBEHHBIE HOPMBI M LEHHOCTH, B TOM YHCIE B
JIEATETbHOCTU YUEHOTO;

OCO3HAHHE JIMYHOTO BKJIAJ[a B TOCTPOEHUE YCTOMYMBOTO Oy IyIIEro;

4) 3cTeTHYECKOT0 BOCTIMTAHUS:

ACTETUYECKOE OTHOLICHUE K MHUPY, BKIIOYAas ICTETHKY HAYYHOTO TBOPYECTBA,
mpuUCyIero (pu3n4eckoil HayKe;

5) Tpy/10BOr0 BOCIIUTAHUSI:



WHTEpPEC K pasInyHbIM chepaM MpoPECCHOHAIBHON EATEeILHOCTH, B TOM YHCIIC
CBSI3aHHBIM C (DM3WUKOW M TEXHHWKOW, YMEHHE COBEPINATh OCO3HAHHBIA BHIOOP OymyIiei
npodeccun u pearn3oBbIBaTh COOCTBEHHBIC KU3HEHHBIC TITAHbL;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa30BaHHUIO M CaMOOOpPa30BaHUIO B 00JACTH
(bU3UKY HA TIPOTSHKEHUN BCEH KU3HH,

6) 3K0JI0rHYecKOro BOCIIMTAHUS

c(hOPMHUPOBAHHOCTH IKOJOTHICCKOMN KyJIbTYpPhI, OCO3HAHHE TI100aTLHOTO XapaKTepa
AKOJIOTHYECKUX MTPOoOIIeM;

IUIAHUPOBAHUE M OCYIIECTBICHUE JCHUCTBUM B OKPYKAKOIIEH Cpele Ha OCHOBE
3HAHMS 1IeJIeld YCTOMYMBOIO PAa3BUTHS YEIIOBEUYECTBA;

pacIIMpeHHe OIbITa JACATEIHPHOCTH JKOJIOTHYECKOW HANpPaBJICHHOCTH HAa OCHOBE
MMCIOITUXCS 3HAHUH 110 (PU3HUKE;

7) HEHHOCTH HAYYHOT0 TO3HAHUSI:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS PU3HUECKON HAYKH,

OCO3HAHWE TICHHOCTH HAYYHOW NEATEeTHLHOCTH, TOTOBHOCTH B TPOIECCE M3YUYCHUS
GU3NKKM ~ OCYIIECTBIISITH  MPOEKTHYIO W HCCIENOBATEIbCKYI0  JCSTEIBHOCTD
WHVBUYyaJIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/IbHBbIC YHHBEPCAJIbHbIE Y4eOHbIC 1eiiCTBUA
ba3oBrble 1oruyeckue 1efcTBUA:
CaMOCTOSITENTFHO (POPMYIMPOBATh U AKTyaIM3UPOBATH MPOOJIEMy, paccMaTpUBATh
€€ BCECTOPOHHE;
ONpENENATh LENU JACSITEIbHOCTH, 3a/aBaTh IMapaMeTpbl W KPUTEPUH HX
JIOCTUKECHUS,
BBISIBJISITh 3aKOHOMEPHOCTH M MPOTHUBOPEUYMUS B pacCMaTpPUBAEMbIX (DU3NUECKUX
ABJICHUSIX;
pazpabaThiBaTh IIJIaH pEHICHUS MPOOJIeMbl € Y4YETOM aHalu3a WMEIOIIUXCS
MaTepUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCHUTh KOPPEKTUBBI B JEATEIBHOCTb, OLIEHWBATh COOTBETCTBHUE PE3YJIbTATOB
LEJIAM, OLIEHUBATh PUCKH MOCJIEACTBUMN AEATEIbHOCTH;
KOOPJAUHUPOBATh W BBHIMOJHATH pabOTy B YCIOBHUSX PEAIbHOTO, BUPTYaIbHOTO U
KOMOWHUPOBAHHOTO B3aUMO/ICHCTBUS,
pa3BUBATh KPEATHBHOE MBIILICHUE MTPU PEIICHUHU KU3HEHHBIX MPOOIIEM.
Ba3oBble ucciaenoBaregbcKkue 1eMCTBUA .
BJIAJICTh HAYYHOM TEPMHUHOJOTMEH, KIIOYEBbIMU MOHATHSAMH W METOJIAMU
bu3HYecKoil HayKH;



BJIQ/ICTh HABBIKAMHU Y4YEOHO-MCCIIEJIOBATEIBCKON M TMPOEKTHOW MJESITENbHOCTH B
o0nacTu (HU3UKH, CIOCOOHOCTHIO ¥ TOTOBHOCTBIO K CAMOCTOSTEIILHOMY TTOMCKY METO/IOB
peuieHus 3agad  (U3MUECKOTO COJEpX aHHWs, MPUMEHEHHMIO pa3jMYHbIX METOJ0B
NO3HaHMS;

BJIQJIETh BHUAAMU JICATEIBHOCTH 1O TOJNYYCHHIO HOBOTO 3HAHUA, €T0
UHTEPIIPETALNHU, TPEOOPA30BAHNIO U IPUMEHEHHIO B PA3IMYHBIX YUCOHBIX CUTYalUAX, B
TOM YHCJIE IPU CO3/IaHUU YUEOHBIX MPOEKTOB B 00J1aCTH (DU3HUKU;

BBISIBJISITh IPUYMHHO-CIICJICTBEHHBIE CBS3M U aKTyalU3UpPOBaATh 3a7ady, BbIBUTATDH
TUNOTe3y €€ peleHusl, HaXOIUTh apryMEHThI JUIsl JOKa3aTeNbCTBA CBOUX YTBEPKIACHUIH,
3aJaBaTh apaMeTpbl U KPUTEPUU PELICHNUS;

aHAJIM3UPOBATh IMOJIYYCHHBIE B XOJI€ PEHICHHUS 3aJa4yd Pe3yJbTaThl, KPUTHUECKU
OLIEHUBATh UX JJOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBHUSX;

CTaBUTh U  (QOPMyNIHpOBaTH COOCTBEHHBIE 3aJadyl B  00pa3oBaTEIbHOU
JESTEIbHOCTH, B TOM YHUCJIE IPU U3YUEHUH (DU3UKY;

JlaBaTh OILEHKY HOBBIM CHUTYaIMsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

yMEThb  MEPEHOCUTh 3HAaHHWA 1O (PU3UKE B  MPAKTUYECKYI0  OOJIacTh
KU3HEICSITEIbHOCTH;

YMETb MHTEIPUPOBATH 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00acTel;

BBIJIBUTaTh HOBBIE UJIEH, NPEJIaraTb OpPUTrHHAJIbHBIE TIOAXO0/IbI U PEIICHNUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, TOITYCKAIOIINE AIbTEPHATUBHBIC PELICHUS.

Pa6ora c nundopmanueii:

BJa/JIeTh HAaBBIKAMM TOJY4YeHHUS HHGOpManuu (PU3UUIECKOTO COACpXKAHUSI U3
UCTOYHUKOB pa3HbIX THUIOB, CAMOCTOSITEIbHO OCYUIECTBIIATh TIOMCK, aHaJu3,
CUCTEMATU3aLMI0 M UHTEpIpeTaluio HHGOpPMalUU pa3iuYHbIX BHUAOB U  (HopM
NPEICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;

UCIIOJIb30BaTh CPEACTBa MH(POPMAIIMOHHBIX U KOMMYHHMKAIIMOHHBIX TEXHOJOTUI B
pELIeHNN KOTHUTUBHBIX, KOMMYHHMKATUBHBIX U OpraHU3allMOHHBIX 3a/1a4 ¢ COOJII0ICHUEM
TpeOOBaHMI SPrOHOMUKH, TEXHHKH OE€30MacHOCTH, THUTHUEHBI, pecypcocOepexeHus,
MPAaBOBBIX U ATHYECKUX HOPM, HOPM HH(OPMALIMOHHON OE30MaCHOCTH;

CO3/1aBaTh TEKCTHI ()M3MUECKOTO COJEpKaHUs B Pa3NUYHBIX GopMarax C y4&ToM
Ha3HayeHUsT WHGOPMALMKM U LEJIEBOM ayJWTOpWH, BBIOMpas ONTUMAJIbHYIO (opmy
IpEJICTaBICHNS U BU3YyaIU3aliu.

KoMMyHUKaTHBHBbIE YHUBEpPCAJIbHbIE Y4eOHbIE I1eliCTBUS:
OCYIIECTBIISATH OOIIEHUE HA YPOKaX (PU3UKU M BO BHEYPOUHOU JACATEIBHOCTH;
pacno3HaBaTh MPEANOCHUIKA KOHPIUKTHBIX CUTYAIMi U CMSTYaTh KOH(MIUKTHI;
Pa3BEPHYTO M JIOTUYHO U3JIAraTh CBOIO TOUKY 3PEHUS C UCMOJIb30BAHUEM SI3bIKOBBIX
CPENCTB;



MOHUMAaTh M WCIOJB30BaTh MPEUMYILIECTBA KOMAHJIHOW W WHIAWBUAYaJTbHOU
paboTHI;

BBIOMPATh TEMATHKY U METOJbl COBMECTHBIX JACHCTBUHN C YUETOM OOLIUX MHTEPECOB
Y BO3MOKHOCTEM Ka)KJI0TO WieHa KOJIEKTHBA;

MPUHUMATH LETIM COBMECTHOM AEATEIBbHOCTHA, OPraHU30BbIBATh U KOOPAUHUPOBATH
JIEUCTBHUS IO €€ IOCTHKEHUIO: COCTABIIATH IJIAH JICCTBUM, PACIIPEICIIATh POJIU C YUYETOM
MHEHHUI YYaCTHUKOB, 00CYK/1aTh pe3yJIbTaThl COBMECTHOM PabOTHI;

OIICHMBATh KAa4eCTBO CBOETO BKJIAJa W KaXKJIOTO yYaCTHHKA KOMaHIBl B OOIIWN
pe3yabTaT Mo pa3paboTaHHBIM KPUTEPHSIM;

npeiaraTb  HOBBIE  MPOEKTHI, OLEHWBATh MJAEHM C [O3UMLUUHA HOBH3HBI,
OPUTHMHAJILHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIISITh MTO3UTUBHOE CTPATETMYECKOE IMOBEACHUE B PA3JIUYHBIX CUTYaILUSX,
MPOSIBJISITH TBOPYECTBO M BOOOPAKEHUE, OBITH MHUIIMATUBHBIM.

PerynsiTuBHBIC YHHBepCcaJbHbIe Y4eOHbIC JeHCTBHSA
Camoopranuzanus:
CaMOCTOSITENIHO OCYILECTBISATh O3HABATENbHYIO JESITEIbHOCTh B 0071aCTU (PU3UKU
Y aCTPOHOMUH, BBISABIIATH IPOOJIEMBI, CTAaBUTh U (JOPMYJINPOBATH COOCTBEHHBIE 33/1a4H;
CaMOCTOATENILHO COCTABJIAThH IJIAH PEIIEHUS PAacUETHBIX M KAYECTBEHHBIX 3ajady,
IUIAH  BBIMOJIHEHUS NPAKTHUECKOH paboOThl € Yy4ETOM HMEIOIIUXCS PECYpCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEAMOYTEHUM;
JIaBaTh OLICHKY HOBBIM CUTYaLlHsM;
pacIIMpATh paMKH YYEOHOI0 MpeAMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUN;
JienaTb ~ OCO3HAHHBIM  BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha  cedd
OTBETCTBEHHOCTb 32 PEILICHUE;
OLIEHUBATh MPUOOPETEHHBIN OTIBIT;
croco0CTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO 3PYIULUU B 00JIaCTH (PU3UKH,
MOCTOSTHHO MOBBIIIATh CBOW 00pa30BaTENbHbIN U KyJIbTYPHBIN YPOBEHbD.
CaMOKOHTPOJIb, IMOLMOHAJIBHBII HHTEJJICKT:
JaBaTh OLEHKY HOBBIM CHUTyalUsM, BHOCUTb KOPPEKTHUBBI B JI€ATEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISAM;
BJIA/IETh HABBIKAMM IIO3HABATEJIbHON pEQUIEKCMM KaK OCO3HAaHHS COBEPIIAEMBbIX
JENUCTBUN U MBICIIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTaTOB U OCHOBAHMIA;
UCIIONB30BaTh MPHUEMBI pEeQIIEKCHH [Js OLIEHKH CHUTyallud, BHIOOpa BEPHOTO
pelIeHHUS;
YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATH PEUIEHUS 110 UX CHUKEHUIO;
IPUHUMATh MOTHMBBI W apryMEHThl JpPYIrMX [IpU aHaJIU3€ pPeE3yJIbTaTOB
NEeSTENbHOCTH;
MPUHUMATh Ce0sl, IOHUMas CBOU HEJJOCTATKU U IOCTOMHCTBA;



NPUHUMATh MOTHBBI W aApPTyMEHThl JIpYTUX TpPU aHAJIW3€ PE3yJIbTaTOB
NEeSITENHbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OMIHMOKH.

B mporiecce MOCTMXXKEHHS] JIMYHOCTHBIX PE3YJbTATOB OCBOCHHSI MPOTPAMMBI IO
dbusuKe 11 YPOBHS CpeIHET0 00111ero 00pa3oBaHus Y 00yJarOIIUXCsl COBEPIICHCTBYETCS
AMOIMOHATBHBINA UHTEIUIEKT, PEoararonui copMUpOBaHHOCTD:

CaMOCO3HaHMs, BKJIIOYAIOIIET0 CIOCOOHOCTh MOHUMAaTh CBOE SMOLMOHAIBHOE
COCTOSIHUE, BUJIETh HAIIPABJICHUS Pa3BUTHS COOCTBEHHOUW SMOIMOHAIIBHON Chephl, OBITH
YBEpPEHHBIM B cebe;

CaMOpEryJIMPOBaHUs,  BKIIIOYAIOIIETO  CAMOKOHTPOJIb, YMEHHUE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE MOBEJICHHE, CIIOCOOHOCTh aJanTUPOBATHCS K IMOIMOHATBLHBIM
W3MEHEHUSM U TIPOSIBIIATh THOKOCTH, OBITH OTKPBHITHIM HOBOMY;

BHYTPEHHE MOTHMBAIlMU, BKIIOYAIOIIEH CTpeMJIEHWE K JOCTHKEHUIO IeIU U
ycnexy, ONTHMH3M, WHHMIIMATUBHOCTb, YMEHHUE JEWCTBOBATb WCXOMASl U3 CBOUX
BO3MOKHOCTEH;

AMIIATUM, BKJIIOYAIONIEH CIOCOOHOCTh MOHUMATh 3MOIMOHAIBLHOE COCTOSIHHE
JPYTUX, YUYUTHIBATh €r0 MPU OCYIIECTBICHUH OOIIEHUS, CTIOCOOHOCTh K COYYBCTBUIO U
COTIEPEKUBAHMUIO;

COIIMAJIbHBIX HABBIKOB, BKIIOUYAIOIIUX CIIOCOOHOCTh BBICTPAWBATH OTHOIICHUS C
JPYTUMU JTIOJbMU, 3200 TUTHCSI, IPOSIBIISITE UHTEPEC U pazpeniaTh KOHMIUKTHI.

IMPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenuss B 10 kjacce mpeaMeTHbIE pe3yibTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(OPMUPOBAHHOCTH Y 00yUYaOIIUXCsl YMEHUI:

JEMOHCTPUPOBaTh Ha IMpUMEpax pojab U MecTo (U3MKM B (OopMHpPOBaAHUU
COBPEMEHHONW HAy4YyHOM KapTUHBI MUpa, B pPa3BUTUM COBPEMEHHOM TEXHHUKH U
TEXHOJIOTUH, B IPAKTUYECKOU IEATEIIBHOCTH JIFOACH;

YUUTHIBaTh  TPAHULBl  NPUMEHEHHMS]  U3YYCHHBIX  (PU3MYECKHX  MOJIENECH:
MaTepuaibHas TOYKA, HHEpLUalbHas CUCTEMa OTCYETa, aOCOJIIOTHO TBEPAOE TEJO,
WJICATbHBIM Ta3, MOJEIU CTPOEHUS Ta30B, XKUAKOCTEW U TBEPABIX TEJ, TOYECYHBIN
AIIEKTPUYECKUH 3apsij pU PeIIeHUH PU3NYECKHX 3a]1ay;

pacmno3HaBaTh (uU3NYECKUE SBJIEHUS (Mpolecchl) M OOBSACHATH WX HA OCHOBE
3aKOHOB MEXaHHMKH, MOJEKYJSIPHO-KMHETUYECKOW TEOPUM CTPOECHUS BEIIECTBA W
JIEKTPOAVMHAMUKHU: DPABHOMEPHOE W PABHOYCKOPEHHOE NPSIMOJIMHENHOE JBUKEHHE,
cBOOO/IHOE TaJeHUE Tel, JBUKEHHE MO OKPYKHOCTH, MHEPLUs, B3aUMOJCHCTBHUE Tell,
muddy3usi, OpOyHOBCKOE TBUKEHUE, CTPOCHHUE KUAKOCTEH M TBEPIBIX Tel, U3MEHEHUE
o0béMa Ten mnpu HarpeBaHuu (OXJAXIEHWUU), TEIJIOBOE pPaBHOBECHE, HCIApPEHUE,
KOHJICHCAIMs, TUIABJICHUE, KPUCTAIIIN3Aalus, KUIIEHUE, BIAXKHOCTh BO3lyXa, ITOBBILLICHNE



JIaBJICHUS Ta3a MPU €r0 HArpeBaHUM B 3aKPBITOM COCYJIE, CBSI3b MEXK]y MapaMeTpaMu
COCTOSIHUSI Ta3a B U30IPOLECCAX, IICKTPU3AIUS TEJ, B3aUMOACHCTBHE 3apsI0B;

ONKCHIBATh MEXAHWYECKOE JIBHKCHHUE, WCIOIb3ysd (U3UYECKUE BEITUYMHBI:
KOOpJIMHATA, MyTh, MEpPEMEIICHHE, CKOPOCTh, YCKOPEHUE, Macca Teja, Cuila, UMITYJIbC
Tela, KUHETHUYEeCKash DSHEprus, IMOTEHIHalbHAs »JHEPrusi, MexaHuuyeckas paborta,
MEXaHUYeCKass MOIIHOCTH; MPU OMHCAHWUU TPABWIHHO TPAKTOBATH (DH3WYECKUN CMBICIT
UCIOJB3YEMbIX BEJIWYMH, HX OOO3HAYEHUS! M E€IUHUIIBI, HAXOIUTh (HOPMYIIbL,
CBSI3BIBAIONINE TaHHYIO (PU3UUYECKYIO BEIMUYMHY C IPYTUMU BETNINHAMU;

OMUCHIBATh M3YUYEHHBIEC TEIUIOBBIE CBOWCTBA TEJl U TEIUIOBHIE SIBICHUSI, UCIIOIb3YS
bu3nyuecKkre BEIMYMHBL: JaBJICHUE ra3a, TeMIlepaTypa, CPEeaHsss KHHETUYECKas YHEeprus
XA0TUYECKOTO  JIBDKEHUST  MOJIEKYJ, CpPEIHEKBaJApaTUYHAs CKOPOCTh  MOJIEKYJI,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHSSI JHEpPrusi, pabora raza, KO3(P(GUIMEHT MOJIE3HOTO
JIEUCTBUSA TEIJIOBOTO JIBUTATENs; MPU OMUCAHWU TPABWIBHO TPAKTOBATh (U3UUECKUI
CMBICII HCIIOJNB3YEMBIX BEJIIMYUH, WX OOO3HAYEHUS WU €IUHHUIIBI, HAXOAUTh (HOpPMYIIbI,
CBSI3BIBAIOININE JAaHHYIO (PU3UUECKYIO BEIMUUHY C IPYTUMH BEIUYMHAM;

OMUCHIBATh H3YyUYECHHBIC DSJIEKTPUUYECKHE CBOMCTBA BEHIECTBA M DIIEKTPUUYECKUE
ABJICHUS (TPOIECCHI), HCHONB3YysSd (U3MUECKHE BEITUYMHBI: JIICKTPUUECKHUN 3aps,
AIEKTPUUECKOE MO0JIe, HANMPSHKEHHOCTD MMOJISI, MOTEHIMAal, pa3HOCTh MOTEHIUAIOB; MPH
OMMCAHUM TPABUIBLHO TPAKTOBATh (DU3UYECKUN CMBICI HCIOJB3YyEMbIX BEJIMYWH, HX
0003HAaYEHUs1 U €JIMHUILIBI; YKa3bIBaTh (DOPMYJIbI, CBS3bIBAIOIINE JTAHHYIO (PU3UYECKYIO
BEJINYMHY C JPYTUMHU BEIUUNHAMU;

aHATM3UPOBATh (DU3UIECKUE MPOIIECCHI U SBIICHUS, UCTIONB3YS (U3HUUECKUE 3aKOHBI
Y TpUHLUNBL: 3aKOH BcemupHoro Ttsarorenus, |, |l u |ll 3axkonsr HprloToHa, 3akoH
COXpaHEHUS! MEXaHMYECKOW DHHEPruu, 3aKOH COXPAHEHUS WMIYJbCa, MPUHLIHUI
CYyHEepHoO3ULIMK CHUJI, TMPUHIMI PABHOMPABUS HWHEPIUAIBHBIX CHCTEM OTCUETA,
MOJIEKYJISIPHO-KUHETUUECKYI0 TEOPHUI0 CTPOCHMSI BEIIECTBA, T'a30BbIE 3aKOHbBI, CBA3b
CpelHeld KUHETUYECKOM DHEPruu TEIUIOBOrO JBMDXKCHHS MOJIEKYJ C a0COJIOTHOU
TEMIIepaTypoH, MEpBbI 3aKOH TEPMOJAMHAMHUKHU, 3aKOH COXPAHEHHS 3JIEKTPUUYECKOTO
3apsga, 3akoH KyJoHa, mpu 3TOM pa3iaudarh CIOBECHYIO (DOPMYJIUPOBKY 3aKOHA, €ro
MaTEMaTU4YECKOE BBIPAKCHUE U yCIOBUS (TPAHUIIBI, 00JIACTH) MPUMEHUMOCTH;

OOBSCHATH OCHOBHBIE MPUHIUIIBI JIEUCTBUS MAIlUH, MPUOOPOB U TEXHUUYECKHUX
YCTPOMCTB; pa3iinyarh YCIOBUS KX O€30MacCHOr0 UCIOJIb30BaHUS B MOBCEIHEBHOM
KU3HU;

BBITIOJIHATH 9KCIIEPUMEHTHI 110 UCCIEAOBAHUIO (DU3UUECKUX SIBJICHUMN U MPOIIECCOB C
WCIIOJB30BaHUEM TPSIMBIX M KOCBEHHBIX HW3MEPEHUH, MpU HSTOM (POPMYIHUPOBATH
npobiieMy/3agady M TUIOTE3y Yy4eOHOro OHKCIEPUMEHTa, COOMpaTh YCTaHOBKY U3
MPETI0KEHHOTO 000PYI0BaHMUSI, IPOBOUTH ONBIT U (DOPMYIUPOBATH BHIBOJIBI;



OCYIIECTBJIATh MPSIMbIE U KOCBEHHBIC M3MEPEHUS (PM3MUCCKUX BEIMYWH, TIPH ITOM
BBEIOWPATh ONTUMAJBHBIM CHOCOO0 W3MEPEHUS W HCIOJb30BAaTh HW3BECTHBIE METOIbI
OLICHKH MTOTrPEUIHOCTEN U3MEPEHHU;

HCCJIEeI0BAaTh 3aBUCUMOCTU MEXAY (PU3NYECKUMH BEIMYMHAMH C MCIOJIb30BAHUEM
MPSAMBIX U3MEPEHUH, MPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (DMKCHPOBATH PE3YJIbTAThI
MOJIYYCHHOW 3aBUCUMOCTH (DU3UYECKUX BEIMYMH B BUJIEC TAOMWIl U TPapUKOB, IENaTh
BBIBOJIBI TIO pE3yJIbTaTaM UCCIICIOBAHMUS,

co0ro1aTh npaBuia 6€30MacHOro TPyAa MPHU MPOBEACHUH MCCIETOBAHUM B paMKax
y4eOHOTO SJKCIEPUMEHTa, y4eOHO-HCCIIeIOBATENbCKON U MPOEKTHOW NEATETbHOCTH C
HCIOJIb30BAHUEM U3MEPUTENBHBIX YCTPOUCTB U Ja00OPATOPHOTO 000PYI0BAHUS;

pemaTts pacuéTHbhIC 3a7aud C SIBHO 3aJaHHON (PU3MYECKOW MOMAENBIO, MCIIONb3YSI
dbu3ndeckrue 3aKOHbI W TPUHIUIIBE, HA OCHOBE aHaiW3a yCJIOBHS 3a/Jadd BHIOWPATH
(bu3HYECKyI0 MOJIEIb, BBIIETSATh PU3NYECKUE BETUUYUHBI U ()OPMYJIbl, HEOOXOIUMBIE /IS
e pelleHus, MPOBOJAUTHh PACUYEThl U OLIEHUBATh PEATLHOCTH MOJYYEHHOTO 3HAYEHUS
(bU3MYECKON BEIMYHUHBI,

pemiath Ka4eCTBEHHBIC 3a7a4d: BBICTPAWBATH JIOTHUYECKH HETPOTUBOPECUNUBYIO
[IEMOYKY PpAaCCYyXICHHH C OMOpOM Ha W3Y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
bu3nuecKkue IBICHUS;

WCIIOJIb30BaTh TIPU pEHICHUU Y4YeOHBIX 3a/lad COBPEMEHHbIC WH(OpPMAIMOHHBIC
TEXHOJIOTUM JUIsl TIOMCKA, CTPYKTYpUPOBAHUS, MHTEPIIPETAIMd U MPEeACTaBICHUS
y4eOHOH W HAyYHO-TIOMYJIIPHON WH(OPMAIUH, TTOTYICHHOW U3 Pa3InIHBIX HCTOYHHKOB,
KPUTUYECKU aHATTU3UPOBATH MOJIydaeMyr0 HH(POPMAIIHIO;

MPUBOJUTHh TPUMEPHI BKIIaJla POCCHUHCKUX W 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKH, OOBSICHEHHE MPOLECCOB OKPYKAIOLIEr0 MUPA, B Pa3BUTUE TEXHUKHU U
TEXHOJIOTHI;

WCIOJIB30BaTh TEOPETHUECKHE 3HAHWS MO (U3UKE B TMOBCETHEBHOW JKU3HH IS
oOecrieyeHus: 0€30MaCHOCTH TMpPU OOpallleHWd ¢ TMpudoOpaMu U TEXHUYECKUMU
YCTPOWUCTBAMHM, HJIi COXPAHEHMsI 3JI0POBbsI M COOJIIOJICHHS HOPM 3KOJOTHYECKOTrO
MOBEJICHUS B OKPYKAKOLIEH Cpelie;

paboTaTh B TPYNIE C BBHITOJTHCHUEM PA3IMYHBIX COIMAIBHBIX POJICH, TIIAHUPOBATH
paboTy Tpymmbel, pamuoOHAIBHO  pacHpeneisaTh OOS3aHHOCTH H  IJIAHUPOBAThH
NeSTETHPHOCTh B HECTAHJAPTHBIX CHUTYAIlUsAX, aJICKBATHO OIEHWBATH BKJIAJl KaXKIOTO W3
YYaCTHUKOB TPYMIIBI B pEIIICHUE pacCMaTPUBAEMOM MPOOIEMBI.

K xonmy o0yuenuss B 11 kjacce mpeaMeTHble pe3ysbTaTbl HA 0a30BOM ypPOBHE
JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y 00YJAFOIITIXCSI YMCHHUIA:

JEMOHCTPUPOBATh Ha MpUMEpax poiab W MecTo (um3uku B (HOPMUPOBAHHUH
COBPEMEHHOW HAy4YHOM KapTUHBI MHUpPaA, B Pa3BUTHUM COBPEMEHHOM TEXHHUKH U
TEXHOJIOTUM, B TMPAKTHUUYECKOW JEATEIbHOCTH JIIOJEH, LEJOCTHOCTh W EIUHCTBO
(bu3nYecKoi KapTUHBI MUPA;



YYHUTHIBATh TPAHUIIBI MPUMEHECHHSI M3YUYEHHBIX (DU3UYECKUX MOJCIICH: TOYCUHBIH
IEKTPUUECKUI 3apsll, JTyd CBETa, TOUCYHBIM MCTOYHUK CBETA, S/IEpHAS MOJEIbh aToMa,
HYKJIOHHAsI MOJI€JIb aTOMHOTO s/Ipa MpU PEIICHUHN (PU3NUECKHUX 3a]1ay;

pacrio3HaBath (U3MYECKUe SBICHUS (MPOIECChI) M OOBSICHATH MX Ha OCHOBE
3aKOHOB DJJICKTPOAMHAMUKH W KBAHTOBOW (U3HWKHU: DJIEKTPUYECKass MPOBOIUMOCTD,
TEIJIOBOE, CBETOBOE, XWMUYECKOE, MAarHUTHOE JICUCTBUS TOKA, B3aWMOJICHCTBHUE
MarHuTOB, DJICKTPOMArHUTHAS WHIAYKIUS, NEHCTBUE MArHUTHOTO IOJISI HAa TTPOBOJTHUK C
TOKOM W JBWOKYITUHCS 3apsijl, JIEKTPOMarHUTHbIC KOJI€OAHUS M BOJHBI, MPSIMOJIUHEHHOE
pacmpocTpaHeHHE CBeTa, OTpa)KEHUe, MpelomiieHue, uHTepdepeHius, audpaxius u
MoJIsIpU3alvsl CBeTa, aucrepcusi cBera, (orosnexkrpuueckuit sddexr (hororddexr),
CBETOBOC JIaBJICHWE, BO3HUKHOBEHHE JIMHEWUYATOTO CIIEKTpa aroMa BOJOPOJA,
€CTECTBEHHAsI U UCKYCCTBEHHAS PAaIMOAKTUBHOCTB;

ONKCHIBATh HM3YYCHHBIE CBOWCTBA BEHIECTBA (DJIEKTPUUYECKUE, MAarHUTHbBIC,
ONTUYECKHE, BIEKTPUUYECKYI0 MPOBOJUMOCTH PA3IUYHBIX CPEl) U DIIEKTPOMArHUTHbBIC
sBIICHUS (ITPOIIECCHI), MCTIONB3Ys (PU3NYECKUE BEIWYUHBI: SJIEKTPUUYSCKUNA 3apsil, cuja
TOKa, OJJCKTPUYECKOEC HANpPSDKCHHE, DJIEKTPUYECKOE COMPOTUBIICHWE, Pa3HOCTh
MOTEHIIMAJIOB, JIEKTPOIBIIKYIIAs CUjia, paboTa TOKAa, MHAYKIUS MAarHUTHOTO MOJIs, CUJjla
Awmrnepa, cuna JlopeHia, WHAYKTUBHOCTb KaTYIIKH, OJHEPrUsi DJIEKTPUYECKOTO W
MarHUTHOTO TIOJIEH, MEePUOJT U YacToTa KosieOaHul B KOieOaTeTbHOM KOHTYpE, 3apsii U
CWJIa TOKa B TNPOLIECC€ TapMOHUYECKUX HJIEKTPOMATrHUTHBIX KoOJieOaHUU, (POKyCcHOE
pacCTOSIHME ¥ OINTHYECKas CWJIa JIMH3BI, TPH OINHWCAHWHM TPABWIBHO TPAKTOBATh
(bU3UYEeCKUil CMBICT UCTIOJIb3yeMbIX BEIWYWH, WX 0003HAUCHUS W SIUHUIIBI, YKA3hIBAThH
(dbopMyIIbI, CBSI3BIBAIONINE JAHHYIO (PU3MUECKYIO BEJIMUMHY C IPYTUMHU BEIMYUHAMU;

ONKCHIBATh U3YUYEHHBIE KBAHTOBBIC SIBJICHUS U MPOLECCHI, UCIIONB3Ys (PU3nyecKkue
BEJTMYMHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JIJTMHA BOJHBI M YaCTOTA CBETA, SHEPTHSI
¥ UMITYJIhC (DOTOHA, TIEPUO]T TTOTYypacIaga, YHEPTUs CBSI3U aTOMHBIX SIIep, TP ONMMCAHUH
MPABUIIBLHO TPAKTOBATh (DU3UUECKUN CMBICI UCIIOJIb3yEMBIX BEJIMUMH, UX 0003HAUCHUS U
CMHMIIBI, YKa3bIBaTh (OPMYJIbI, CBS3bIBAIOIIME JAHHYIO (U3UYECKYIO0 BEJIMYHUHY C
JIPYTUMU BETUIMHAMH, BBIYUCIIATH 3HaUeHUE (DU3UICCKON BEITMUNHEI;

aHATM3UPOBATh (DU3UIECKUE MPOTIECCHI U SBIICHUS, UCTIONB3YS (U3HUCCKUE 3aKOHBI
W TPUHIMIBL 3aK0H OMa, 3aKOHBI TOCIIEOBATEIFHOTO W MAPAUICILHOTO COCTMHCHUS
MMPOBOJHUKOB, 3aKOoH Jlxoyis—JIeHna, 3aKOH 3JIEKTPOMATHUTHOW WHAYKIWH, 3aKOH
MPSIMOJIMHEMHOTO  PaCIpOCTPAHEHUS CBETa, 3aKOHBI OTPAKEHHS CBETA, 3aKOHBI
IpeJIOMJICHUS] CBeTa, ypaBHeHHE OWHIITeHHa s Qotorddexra, 3aKOH COXpaHEHUs
DHEPTUH, 3aKOH COXPAHCHUS HMMITYJIbCa, 3aKOH COXPAaHCHHsS JJICKTPUUECKOTO 3apsja,
3aKOH COXPAHEHHSI MacCOBOTO YHMCIIA, MMOCTYNAaThl bopa, 3aKOH paJlioakTUBHOTO pacmaja,
OpyU 5TOM pa3inyarTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €ro MaTeMaTH4YeCKOe
BBIPAKEHUE U yCJIOBUS (TPAHUIIBI, 00JACTH) MPUMEHUMOCTH;



OTIpE/ETATh HaNpaBlICHUE BEKTOPa WHIYKIMM MAarHUTHOTO TOJSI MPOBOJHUKA C
TOKOM, CHJIBI AmTiepa u ciiibl JIopeHia;

CTPOUTh W OMNHCHIBATh H300pa)K€HUE, CO37aBAEMOE IUIOCKHM 3€pKajioM, TOHKOU
JIMH30M;

BBITIOJTHSATH KCTIEPUMEHTHI 110 UCCIEA0OBAHUIO (PU3NIECKUX SBICHUHN U TIPOIIECCOB C
UCTIOJb30BAaHUEM TPAMBIX U KOCBEHHBIX HM3MEPEHH: MpU 3TOM (HOpPMYIHPOBATH
npoOJjieMy/3ajjady M THUIIOTE3Y Y4YEOHOro HSKCIEPUMEHTa, COOUpaTh YCTAHOBKY W3
IPEI0AKEHHOT0 000PyA0BaHNUSA, IPOBOAUTH OMBIT U (POPMYTUPOBATH BHIBOJIBL;

OCYIIECTBIIATh MPSAMbIE U KOCBEHHbIE U3MEPEHUs (PU3NUECKUX BEIMYUH, IPU ITOM
BBIOMpPATh ONTUMAJBHBIM CHOCOO HM3MEPEHUsT W HCIOJIb30BaTh HW3BECTHBIE METO/IbI
OLICHKH MOTPENTHOCTEN U3MEPEHU;

UCCIIEIOBATh 3aBHCHUMOCTH (DU3MUECKUX BEJIWYMH C HCIIOJIB30BAHUEM MPSIMbIX
U3MEpPEHUI: TpU STOM KOHCTPYHPOBAaTh YCTaHOBKY, (PUKCHUpPOBaTh pPE3yJIbTaThl
MOJIYYEHHOM 3aBUCUMOCTH (DU3MYECKUX BEIMYMH B BUJIEC TaOMUIl U IpaUKOB, JENaTh
BBIBO/IBI 110 PE3yIbTaTaM UCCIICIOBAHMS,

co0mo1aTh npaBuia 0€30MacHOTO TPyAa MPHU MPOBEACHUH MCCIEAOBAHUN B paMKax
y4eOHOr0 3KCHEepHUMEHTa, Y4eOHO-UCCIIEJOBATEIbCKON U MPOEKTHON AESITENbHOCTU C
HCIOJIb30BAHUEM U3MEPUTEIBLHBIX YCTPOUCTB U Ja00OPaTOPHOTO 000PYI0BAHUS;

pemath pacu€THble 3aJaud C SIBHO 3aJaHHOM (PU3MYECKONW MOJAEINbI0, MCIIONb3Ys
dbu3nyueckrue 3aKOHbl M TMPUHIUIBI, HA OCHOBE aHajiu3a YCIOBUS 3a/auyd BbIOMpATh
(bU3HYECKYI0 MOJEIIb, BBIIEIATh (PU3NYECKUE BEIUUYUHBI U (POPMYIIbl, HEOOXOAUMBIE IS
e pemIeHus, MPOBOAUTH PACUYETHl M OLIEHMWBATH PEATbHOCTH IMOJIYYEHHOTO 3HAYCHUS
(bU3UIECKON BEITMYHMHBI,

pemaTh KayeCTBEHHBIE 3aJayM: BBICTpPAWBaTh JIOTMYECKH HEMPOTUBOPEUHUBYIO
IENOYKY pacCyXKIEHUH C Omopoil Ha U3YyYCHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bU3UYCCKHE SIBICHNUS,

UCIOJb30BaTh MPU PELIEHUH Y4YEeOHBIX 3aJady COBPEMEHHbIE HH(OpPMallMOHHBIE
TEXHOJIOTUM JUIsl TIOMCKA, CTPYKTYpUPOBAHUS, HMHTEPIIPETAIMd U MPEACTaBICHUS
y4e0HOI M HAYYHO-TIOMYJIIPHOW HHPOPMAINH, TOTYYCHHON U3 Pa3InIHBIX UICTOYHHUKOB,
KPUTHYECKH aHATH3UPOBATH MOTYyYaeMyI0 HHPOPMAIIHIO;

OOBSICHATh MPUHIUIBI JACUCTBUS MAalIH, MPUOOPOB M TEXHUYECKHX YCTPOUCTB,
pa3nuyaTh YCIOBHs UX 0€30MaCHOTO UCIIOIb30BAHUS B MOBCEAHEBHOMN KU3HU;

MPUBOAUTHh TPUMEPHI BKJIaJla POCCHUHCKUX W 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, B OOBSICHEHUE MPOIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKU U
TEXHOJIOTHH;

UCIOJIB30BaTh TEOPETHUYECKHE 3HAHUS MO (U3MKE B IMOBCEAHEBHOM KU3HU IS
oOecrieyeHus: 0€30MaCHOCTH TPU OOpalllEeHWH ¢ TpUOOpaMU U TEXHUYECKUMU
YCTPOMCTBAMM, JIsi COXPAHEHHS 3JI0POBbS W COONIOJACHUS HOPM HKOJIOTHYECKOTO
MOBEJICHUS B OKPYKAKOLIEH Cpele;



paboTaTh B TPYIIE C BHIIOTHEHUEM Pa3JIMUHbIX COIIMATIBHBIX POJICH, MJIAHUPOBATH
paboTy Tpymmbl, pauoOHAIBHO  pacHpeneisiTh OOS3aHHOCTH W  IJIAHUPOBATH
JEATENIbHOCTh B HECTAHJAAPTHBIX CUTYalUsIX, aJ€KBATHO OLICHMBATh BKJIAJ KaXKJIOIO W3
YYaCTHUKOB TPYNIIbI B pEIICHUE pacCMAaTPUBAEMOMN MTPOOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KITACC

KosmnuecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne n/m P Kontpoabubie  IIpakTuueckue (mudpp )
MPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypcsl
Paznen 1. PU3UKA U METO/IbI HAYUYUHOI'O ITO3HAHUSI
bu6nuoreka [JOK
1.1 ®u3uKa 1 METOAbI HAYYHOTO MO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Htoro mo pazneny 2
Paszgen 2. MEXAHUKA
bubnuoreka [JOK
21 Kimmemaritka > https://m.edsoo.ru/7f41bf72
bu6mmoreka [{OK
22 Hutramka ! https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2.3 3aKOHBI COXPAHEHUS B MEXaHHUKE 6 1 1 httns://m.edsoo.ru/7f41bf72
Hroro no pazneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETHYECKON 9 1 bubanorexa [JOK
' TEOpUU https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
3.2 OCHOBBI TEPMOHHAMHKI1 10 1 https://m.edso0.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 bubnunorexa [JOK

@da30BbIE IEPEXOABI

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

Utoro no pazneny 24
Paznen 4. DJIEKTPO/IMHAMMUKA
bubmuoreka [JOK

4.1 DMEKTPOCTATHKA 10 https://m.edsoo.ru/7f41bf72
4.9 [TocTosAHHBIM 3JIEKTPUYECKUI TOK. TOKH B 12 bu6nmoreka [JOK

' PasIMYHBIX Cpeax https://m.edso00.ru/7f41bf72

Utoro no pazneny 22

PeszepBHOe Bpemst 2

OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68



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

11 KITACC

KoanuecTBo yacon DJIeKTPOHHbIE
HaunmeHoBaHue pa3iesioB U TeM uudposbie
Ne n/m P Kontpoabnbie  IIpakTHueckue (itcpp )
NpOrpamMMmbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoThI
pecypchbl
Paznen 1. 9JIEKTPOJANHAMUKA
MarunuTHO€ nojue. D1eKTPOMarHUTHAs bubnnorexa [JOK
11 11 1 3
WHIYKLIUS https://m.edsoo.ru/7f41c97c
Uroro no pazpeny 11
Pa3nen 2. KOJIEBAHUSA 1 BOJIHbBI
51 MexaHu4ecKHe U 3JIEKTPOMarHuTHbHIE 9 1 bubnuorexa [JOK
' KoJIe0aHuUs https://m.edsoo.ru/7f41c97¢c
MexaHu4eCcKHue U 3JIEKTPOMarHuTHbBIE bubnnorexa [JOK
2.2 5) 1
BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
2. 1
3 Otk 0 3 https://m.edsoo.ru/7f41c97c
Utoro no pazneny 24

Pazzen 3. OCHOBBI CIIEIIUAJIBHOM TEOPUM OTHOCUTEJLHOCTH

OCHOBBI cieIIMAILHON TEOPUHU bubmuoreka [JOK
3.1 4 1
OTHOCHUTEIBLHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pasznen 4. KBAHTOBAS ®U3UKA
bu6nmoreka [JOK
4.1 i
UIEMEHTEL KBAHTOBOI OMTHiH 0 https://m.edsoo.ru/7f41c97c
4.2 Ctpoenue aToma 4 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
https://m.edsoo.ru/7f41c97c

4.3 AToMHOE s71pO 5

Utoro no pazneny 15
Pasnen 5. OJJEMEHTBI ACTPOHOMMUHU U ACTPOPU3UKHU

5.1 DeMeHTHl aCTPOHOMHUU M aCTPOPHU3UKU 7

Uroro no pazpeny 7

Pasnea 6. OBOBINAIOIIEE ITIOBTOPEHHUE

6.1 O6o0mmaroiiee MOBTOPEHHE 4
Uroro no pazpeny 4
PeszepBHOe Bpemst 3

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68

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

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

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

bubmnorexa [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




IHHOYPOYHOE INTAHUPOBAHHUE

10 KJIACC
KosmmyecTBo yacos DJIeKTPOHHbIE
Ne JlaTa nudpoBbIe
Tema ypoka Kontpoabnbie IIpakTuyeckue p
n/n Bcero H3y4yeHusi oOpa3oBaTeJIbHbIC
padoThI padoThbI
pecypchl
®u3uka — Hayka O PUpOJE.
Hayunsie MGTZ bl HOSH:HHSI 1 bubmorexa HOK
i A https://m.edsoo.ru/ff0c32e2
OKpY>Kalollero Mupa
Ponb 1 mecTo ¢usuku B
(hOopMUPOBaHUN COBPEMEHHOM 1 bubnmoreka [JOK
HAay4YHOU KapTUHBI MUpa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JIeSITEILHOCTH JII0IeH
MexaHn4ecKkoe ABUKEHHUE.
OTHOCHUTEIIPHOCTh MEXaHUUECKOTO 1 bubmuoreka [JOK
nerokeHus. [lepemenienue, CKOpoCThb, https://m.edso0.ru/ff0c3508
YCKOpEHHUE
PaBHOMEpHOE NpsIMONIMHENHOE 1 bu6muoreka [IOK
JIBIDKCHUEC https://m.edsoo.ru/ff0c3620
PaBHOyCKOpEHHOE NPSIMOJIMHENHOE 1 bubnuotexa [JOK
JIBIDKEHHE https://m.edsoo.ru/ff0c372e
CBobOoaHOe najieHue. Y CKopeHue 1 bubnmnoreka [JOK
CcBOOOIHOTO ITaECHUS https://m.edsoo.ru/ff0c39cc
KpuBonnHeliHOE 1BUKEHHE.
JIBr>KeHME MaTepHaIbHOM TOYKH T10 1 bubmmorexa [JOK
p https://m.edsoo.ru/ff0c3ada
OKPYKHOCTH
IIpuHauun otHocuTenbHOCTH ["anumes. 1 bu6nuoreka [JOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

10

11

12

13

14

15

16

17

WNHepuunanbHble CUCTEMBI OTCUETA.
[Tepsriit 3ak0oH HproTOHA

Macca tena. Cuna. [lpunnun
Cynepno3uiu cui. Bropoit 3akoH
HerotoHa i1 MarepuanbHON TOUKU

Tperuit 3akoH HerotoHa s
MAaTepHATBHBIX TOYEK

3akoH BceMUpHOTo TsAroreHus. Cuna
TshxecTH. [lepBas kocmuueckast
CKOpOCTh

Cuna ynpyroctu. 3akoH ['yka. Bec
Tena

Cuna tpenus. Koadduument tpenus.
Cuita cOnpOTHBIICHNS TP IBYKCHUN
TeJa B )KUKOCTH UJIU ra3e

ITocTynarenbHOE U BpalaTesbHOE
JBKEHHE a0COJIFOTHO TBEPOTO TEa.
Mowment cuibl. [1nedo cunsl. YcnoBus
paBHOBECHS TBEPAOTO TEla

NMnynbsc MaTepualbHON TOUYKH,
CUCTEMBI MaTepUaIbHBIX TOUEK.
Nmnynbe cuiibl. 3aKOH COXpaHEHUS
HMITyJibCa. PeakTUBHOE IBH)KEHHE
PaboTa 1 MOIITHOCTD CHIIBI.
Kunernyeckas 3Heprusi MaTepuagabHON
ToukH. Teopema 00 U3MEHEHUH
KUHETUYECKON YHEPTUU

[TorenmansHas 3HEPTHSL.

https://m.edsoo.ru/ffOc3be8

bubmuoreka [JOK
https://m.edsoo.ru/ffOc3be8

bubmuoreka [JOK
https://m.edsoo.ru/ffOc3be8

bu6nuoreka [JOK
https://m.edsoo.ru/ff0c3d00

bubmnoreka [JOK
https://m.edsoo.ru/ffOc3el18

bubmuoreka [JOK
https://m.edsoo.ru/ffOc3f76

bubmnoreka [JOK
https://m.edsoo.ru/ff0c41a6

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

bu6nunoreka [JOK
https://m.edsoo.ru/ff0c4502

bubmuoreka [JOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

18

[ToTeHnmanbHast >HEPTHS YIIPYTO
ne(popMUpPOBaHHON MPY>KUHBI.
[ToTeHumanbHast SHEPrHs Teaa BOIU3U
MMOBEPXHOCTU 3eMITH

[loTeHumanbHbIe U HETIOTEHIIMATIbHBIE
cuiibl. CBsi3b paboTHI
HEMOTEHIUATBHBIX CUJI C U3MEHEHUEM
MEXaHUYECKON SHEPTUN CUCTEMBI TEJL.
3aKOH COXpaHEHUsI MEXaHUYECKON
SHEPTUH

https://m.edsoo.ru/ff0c461a

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

19

20

21

22

23

24

JlaGoparopHas pabota
«HccnenoBanue cBI3M pabOTHI CHIIBI C
M3MEHEHHEM MEXaHUYECKOW SHEPTUU
TeJa Ha MIPUMEPE PACTSIHKCHUS
PE3MHOBOTO KTyTa

KonTponbnas pabota mo teme
«Kunemaruka. Jlunamuka. 3aKOHbI
COXPAHEHUS B MEXAHUKEY

OCHOBHBIE TIOJIOKEHHS MOJIEKYJISIPHO-
KHMHETHUYECKOU Teopuu. bpoyHoBckoe
neuxkenne. uddys3us

Xapakrep ABUKECHUS U
B3aMMOJICHCTBHS YaCTHUI] BEIeCTBA.
Mopenu cTpoeHust ra30B, KUJIKOCTEN
U TBEPIBIX TEN

Macca monekyn. KonuuectBo
BemiecTBa. [locrosnnas ABoraapo

TeruoBoe paBHOBecue. Temneparypa
u e€ uzMmepenue. Illkana remneparyp

but6mmoreka [JOK
https://m.edsoo.ru/ff0c4b74

but6mmoreka [{IOK
https://m.edsoo.ru/ffOc4dc2



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

Henscus

WUneanpnerii raz B MKT. OcHOBHOE

bubmuoreka [JOK

25 ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TeMneparypa Kak Mepa

26 CpeaHEN KUHETUYECKON SHEPIUU bubnmnorexa [JOK
JBUKEHUS MOJIEKYJI. Y paBHEHHE https://m.edsoo.ru/ffOc511e
MenneneeBa-Kianeipona

27 3axoH JlanpTona. ['a30BEIC 3aKOHBI
JlabopaTtopnas pabota

98 «MccnenoBanue 3aBUCUMOCTH MEXAY
napaMeTpamMu COCTOSTHUS
pa3peKeHHOTO raza»

29 N3omporieccrl B HieanbHOM Ta3e U uX bubnnoreka [JOK
rpaduveckoe mpeacTaBieHNe https://m.edsoo.ru/ff0c570e
BnyTtpennss sHeprus
TEPMOJTUHAMUYECKON CUCTEMBI U

30 criocoOwI €€ n3menenus. KomudyecTro bubnmoreka [JOK
TEIJIOTHI U paboTta. BHyTpeHHS s https://m.edso0.ru/ff0c5952
SHEPrHsl OJJHOATOMHOIO UEALHOTO
rasa

bu6mmorexa [IOK

31 Brget erutonepeiain https://m.edsoo.ru/ff0c5c36
VY aenbHas TEMIOEMKOCTH BEILIECTBA.

32 KonuuecTBo TemioTsl npu brbmmorexa [OK

. https://m.edsoo.ru/ff0c5c36
Teruionepenaye. AauadaTHelii mpoiecc

33 [lepBrlii 3aKOH TEPMOAMHAMUKH U €TI0 bu6mmorexa [JOK
MPUMEHEHHE K U30IPOLEecCam https://m.edsoo.ru/ffOc5efc

34 HeobparumocThb mporieccoB B bubnmnorexa [JOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc

npupoae. Bropoii 3akoH
TEPMOJAMHAMUKU

[Tpunmun gevicteus u KII/ Ternmooi

https://m.edsoo.ru/ff0c6230

bubmuoreka [JOK

35 MaIlHbI https://m.edsoo.ru/ff0c600a
36 uxn Kapno u ero KIT/
37 DKOJIOTHUECKHE TPOOIIEMBI
TEIUIOHEPTeTUKHI
38 O6o0maromuii ypok « MosieKyspHast bubnmnorexa [JOK
¢uzuka. OCHOBBI TEPMOIUHAMUKID https://m.edso0.ru/ff0c6938
KonTponbhas pabota mo Teme
39 «MonexynspHas ¢puzuka. OCHOBBI bubmiorexa LIOK
yAp ' https://m.edsoo.ru/ff0c6a50
TEPMOTUTHAMHUKI
40 [TapooGpa3oBaHue U KOHIEHCAIIUS. bubnmnorexa [JOK
Hcnapenue u kunenue https://m.edso0.ru/ff0c63b6
AOGCOTIOTHAS U OTHOCUTEIbHAS
41 BJIQXKHOCTh BO3/ayXxa. HaceleHHbIH Bubmmorexa LIOK
AYE3. B https://m.edsoo.ru/ff0c64d8
nap
TBépnoe Teno. Kpucrammueckue u
42 amop(HbIC Tena. AHU3OTPOIIHS bubmmoreka [JOK
CBOWCTB KpUCTAIUIOB. XKuakue https://m.edso0.ru/ff0c65f0
KkpucTaiibl. COBpeMEHHbIE MaTepHaIb
[1naBneHue U KpUCTATUTH3AIIHSL.
43 VY aenbHas TETUTOTA IJIABICHHS bubmmorexa LIOK
A ' https://m.edso0.ru/ff0c6708
CyOmumanys
bubmuoreka [JOK
44 b 6
PABHCHHE TEMIOBOTO basanca https://m.edso0.ru/ff0c6820
45 OnexTpusanus Tea. DIeKTpUuIecKuil bu6nnoreka [IOK

3apsan. I[Ba BUJA SJICKTPUUCCKHUX

https://m.edsoo.ru/ffOc6bcc



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc

3apsAa10B

[IpoBOIHMKH, TUAIEKTPUKH U

but6mmoreka [{TOK

46 IIOJIYIIPOBOJIHUKU. 3aKOH COXPAHEHUS
YHPOBOA P https://m.edsoo.ru/ffOc6bcc
AIEKTPUYECKOTO 3apsiaa
B3aumopeiictBue 3aps10B. 3aKOH
47 Kynona. TouedHbIN 3JIEKTPUIESCKUN buGnnorexa [IOK
Yy ’ p https://m.edsoo.ru/ffOc6ced
3apsin
Hanpsk€HHOCTB 3JIEKTPUYECKOTO
48 nons. [IpuHImMn cynepno3unuu bubnmnorexa [JOK
AJIEKTPUYECKHUX TTosiel. JInnum https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
PaGota cuit 3IeKTpoCTaTuYecKoro
49 nond. ITorennuan. Pa3zHocts bubnnorexa [IOK
’ ' https://m.edso0.ru/ff0c6f00
IIOTEHI[MAJIOB
I[IpoBOAHUKH U JUDJIEKTPUKH B
50 3J'IpeKT 0CTaTUYECKOM l'IOl:J)'Ie bubmmorexa ITOK
p ' https://m.edsoo.ru/ff0c7018
JlmdnekTpuueckasi IPOHUIIAEMOCTh
but6mmoreka [JOK
51 Onexrpoémrocts. Kongencaro
p a p https://m.edsoo.ru/ff0c7126
DIEeKTPOEMKOCTD TIJIOCKOTO
52 KOHJIEHCATOpa. DHEPIHUsl 3apsHKEHHOTO bubmmorexa ITOK
pa. p p https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
53 JlabopaTopHas pabora "M3mepenue
3IEKTPOEMKOCTH KOHAEHcaTopa"
[IpuHIIMIT NEHCTBUS U IPUMEHEHUE
54 KOHJICHCATOPOB, KOITMPOBAIIEHOTO

amrmapara, CTpyHHOTo IpuHTEepa.
DNeKTpOoCTaTUIECKas 3aIInTa.


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

55

56

57

58

3azeMIIeHHe AIEeKTPOprUOOpOB

DIEeKTPUYECKHUN TOK, YCIIOBHS €T0
cymiectBoBaHus. [10CTOSAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conporusnenue. 3akoH Oma J1st
y4acTKa IEenu

[TocnenoBarenpHOE, TAPATIIEIBHOE,
CMEIIaHHOE COCTUHCHUE
MPOBOIHUKOB. JIabopaTopHas paboTa
«M3ydeHune cMenraHHOTO COCMHEHUS
PE3UCTOPOBY

PaboTa 1 MOIITHOCTH AJIEKTPUUECKOTO
Toka. 3akoH Jlxoymsa-Jlenua

3axon OMa 11 IOJIHOM (3aMKHYTOI)
anekTpuieckoit nenu. Koporkoe
3ambikanue. JlJabopatopHas padora
«3mepenune IJIC uCTOUHHUKA TOKA U
€ro BHYTPEHHETO CONPOTHBIICHUS

but6mmoreka [{IOK

0.5 https://m.edsoo0.ru/ff0c74f0

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

bubmnoreka [JOK

0.5 https://m.edsoo.ru/ffOc7ae0

59

DNEeKTpOHHAs POBOJAUMOCTb TBEPABIX
METaJUIOB. 3aBUCHUMOCTD
COIPOTHBIICHUS METAJIOB OT
temrepatypbl. CBEpXIIPOBOIMMOCTh

60

61

DNEKTPUUYECKUI TOK B BAaKyyMe.
CBoiicTBa 3JIEKTPOHHBIX TyYKOB
ITomynpoBoiHUKY, UX COOCTBEHHAS U
IIpUMeCHas IpoBoAUMOCTh. CBoMCTBa
p—~n-nepexona. [lomynpoBogHUKOBBIE
puOopbI

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



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

DJIEKTPUYECKUI TOK B pacTBOpax U

62 pacIuiaBax 3JIEKTPOJIMTOB. 1 bu6nuoreka IIOK
DNEeKTpOIUTUYECKAs] AUCCOLIUALIMSL. https://m.edsoo.ru/ff0c82ba
DNeKTpoIIn3
DNEKTpUUYECKUN TOK B rasax.

63 CaMOCTOSITEIbHBIN 1 1 bubnuorexa [JOK
HECaMOCTOATENbHBIN pa3psal. MoiHus. https://m.edsoo.ru/ffOc84ae
[Inazma
DnexTpuyeckue npudopsl U

64 YCTPOMCTBA U UX MPAKTUYECKOE 1 bu6muoreka [{IOK
npuMeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0e30macHOCTH

65 O6o006maromuit ypok 1 bubnuotexa [JOK
«DNEeKTPOIUHAMHUKA» https://m.edsoo.ru/ff0c88be
KonTponbhas pabota no teme

66 «Onekrpocraruka. [locrosHHBIN 1 bu6mmorexa [IOK
3JeKTpUYeCcKuil TOK. TokH B https://m.edsoo.ru/ffOc8a8a
Pa3IMYHBIX Cperax»

67 PesepBHblii ypok. KonTposbHas 1 bu6muoreka [IOK
pabora 1o Teme "DIeKTpoauHaMHKa" https://m.edsoo.ru/ff0c8c56

68 PezepHblil ypok. O0o0maronuii ypok 1 bubmuoreka [IOK
o temam 10 kiacca https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME


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

11 KITACC

KoanuecTBo yacos DJIeKTPOHHBbIE
[]
J:;n Tema ypoka Bcero Kontpoapueie  Tpaxkruueckue fll:;:eﬂﬂﬂ :gg)al;?)zz;eeﬂbﬂble
padoThbI padoThI pecypesI
[TocTostHHBIE MATHUTHI U X
B3aUMOJCHCTBHE. MarauTHOE MoJIe. 1 bub6mnoreka I[IOK
Bekrop MmaruutHOM MHAYKIUA. JInHUK https://m.edso0.ru/ff0c9778
MarHUTHOW MHIYKIIHH
MarauTHO€ 1oJie MPOBOIHHUKA C
TokoM. OnbIT Dpcreaa. 1 bubnuorexa [IOK
BzaumopeiicTBre NpOBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaboparopHast pabota «3yueHue 1 1 bubnnorexa [JOK
MAarHUTHOTO I0JIs1 KaTYIIKU C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBe MarHUTHOTO IOJISI HA
MPOBOJIHUK ¢ TOKOM. Cuiia AMriepa.
JlaboparopHast paboTa 1 1 bubnnorexa [JOK
«HccnenoBanue neucTBUSA https://m.edsoo.ru/ff0c9ac0
MOCTOSTHHOT'O MarHuTa Ha paMKy C
TOKOM)»
JlelicTBME MarHUTHOTO IOJIS HA
JBUKYLTYIOCS 3apsPKEHHYIO YacTHLLY. 1 bubnuorexa [IOK
Cua Jlopennia. PaGoTa cuiibt https://m.edsoo.ru/ff0c9df4
Jlopenua
OnekTpoMarHuTHas UHAYKIus. [lotok
BEKTOpa MarHUTHOM uHAyKuuu. I1C 1

WHAYKIHH. 3aKkoH BHCKTpOMaFHHTHOﬁ


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

10

11

12

13

unaykuuu Papanes
JlaGopaTopHnas pabota
«HccnenoBanue sIBJICHUS
3IEKTPOMArHUTHOM MHIYKIIMH»

NuayKTUBHOCTB. SIBIEHUE
camounAykiuu. 1C caMOMHIYKIIUU.
DHeprusi MarHUuTHOTO TOJIsI KaTYIIKH C
TOKOM. DJIEKTPOMArHUTHOE T10JIE

TexHuueckue yCcTponuCcTBa U UX
IIPUMEHEHUE: TIOCTOSIHHBIE MATHUTHI,
AIIEKTPOMATHUTBI, dJIEKTPOIBUTATEb,
YCKOPHUTEINIH JIEMEHTAPHbBIX YaCTHIL,
MHAYKIIMOHHAsS 11€Yb

O6o06maromuii ypok «MarautHoe
nose. DISKTPOMArHUTHAS HHIYKIIHSD

KoHTponbHas pabora 1mo Teme
«MarauTHoe 1ojJIe.
SHeKTpOMaI‘HI/ITHaSI I/IHI[yKLII/ISI))

CB0OOIHBIE MEXAHHYECKHUE
Kosiebanus. [lapMoHUYecKue
KosneOaHus. YpaBHEHUE
rapMOHHYECKHUX KOJICOaHHH.
[IpeBpauienue suepruu
JlaboparopHas paboTa
«HccnenoBanne 3aBUCUMOCTH
nepuoa MajblX KolleOaHuii rpy3a Ha
HUTH OT JIJTUHBI HUTH U MAcCChI TPy3a»

bubmnoreka IIOK
https://m.edsoo.ru/ff0cal50

bu6mmorexa [JOK
https://m.edsoo.ru/ff0ca600

Bbu6mmorexa [JOK
https://m.edsoo.ru/ffOcab82

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcad58

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcaf06

14

KonebatenbHblil koHTyp. CBOOOIHBIE

bubmuoreka [{OK
https://m.edsoo.ru/ff0cb820



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
https://m.edsoo.ru/ff0cb820

15

16

17

3JIEKTPOMAarHUTHbIE KoJeOaHus B
UcabHOM KOJIe0aTeTbHOM KOHTYPE.
AHaJorus MeXy MEXaHHUYECKUMHU U
AJIEKTPOMATrHUTHBIMU KOJICOAHUSIMU

®opmyna Tomcona. 3akoH
COXpaHEHUs SHEPTHH B UICAIBHOM
KOJIe0aTeIbHOM KOHTYpE

[IpencraBneHue o 3aTyxarommx
Kosie0aHusX. BoIHYKIeHHbIE
MexXaHHJecKue Kojiebanus. Pe3oHanc.
BriHyX1€HHBIE 3JIEKTPOMArHUTHBIE
KOJIEOAHUS

[Tepemennsbiit Tok. CuHYCOUIATBHBIN
MEPEMEHHBIN TOK. MOILTHOCTh
MEPEMCHHOTO TOKaA. AMHJII/ITy,Z[HOe u
JIEHCTBYIOIIEE 3HAUEHHUE CUJIIbI TOKA U
HaIpsHKEHUA

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcb9c4

bub6mnoreka I[IOK
https://m.edsoo.ru/ffOcbb86

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbd34

18

Tpanrcdopmarop. [IponsBoscTso,
nepeaayda u moTpedieHue
3JIEKTPUYECKOMN SHEPTUU

19

20

Y CTpolCTBO M MPAKTUYECKOE
MIPUMEHEHNE IEKTPUUECKOTO 3BOHKA,
reHepaTopa NepeMeHHOro TOKa,
JUHUH BIIEKTporiepeaad

DKOJIOTUYECKHE PUCKU TIPU
IPOU3BOJICTBE AIIEKTPOIHEPTUHL.
Kynbrypa ncnonb3oBanus
3JIEKTPOIHEPTUU B MIOBCEIHEBHON
KHU3HU

bubmnoreka I[IOK
https://m.edsoo.ru/ff0cc324



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

21

22

23

24

25

26

27

28

29

30

MexaHHUYECKUE BOJIHBI, YCIOBUS
pacmpoctpanenus. [lepuon. Ckopoctsb
pacIpoOCTpaHCHHUS U JITTMHA BOJIHBI.
HonepeqHHe " IPOAOJIbHBIC BOJIHBI

3Byk. CkopocTb 3ByKa. [ poMKoCTh
3ByKa. Beicora ToHa. TemOp 3Byka

3J'I€KTpOMaFHI/ITHI)IC BOJIHBI, UX
cBoiicTBa U ckopocTh. [lkana
OJICKTPOMAardiMuTHBIX BOJIH

[IpuHIMUIIBI paANOCBA3U U
TCICBUACHUA. Pa3BI/ITI/I€ CpG}ICTB
cBs3u. Pagnosiokanus

Konrtponbnas padora «Konebanus u
BOJTHBD)

IIpssMonuHEHOE pacpoCTpaHEHUE
CBETa B OJJHOPOJIHOMU cpere.
ToueuHsblil HICTOYHUK cBeTa. JIyd
cBeTa

OTtpakeHue cBeTa. 3aKOHBI

oTpaxkeHus ceeta. [loctpoenue
n300paKeHUH B TNIOCKOM 3epKaie
[Ipenomiienue ceera. [loaHoe
BHYTpEHHee oTpakeHue. [IpenenbHbii
YTOJI TTOJIHOTO BHYTPEHHETO
OTpaKeHUSI

JlaboparopHas pabota «3mepeHue
MOKa3aTelsl MPEJIOMIICHUS CTEKIIa»

JIunzsl. [Toctpoenue n3odpaxkeHuil B

bu6mmoreka [IOK
https://m.edsoo.ru/ffOccab4

bubmnoreka IIOK
https://m.edsoo.ru/ff0cccOc

Bbu6morexa [JOK
https://m.edsoo.ru/ffOccfe0

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcc6f8

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cd350

bu6mnoreka I[IOK
https://m.edsoo.ru/ffOcd4e0

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcd7f6

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

bu6mmorexa [JOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a

nuH3e. Popmysia TOHKOU JIMH3HI.
YBenuueHue JIuH3bI

JlaGopaTtopHnas pabota

https://m.edsoo.ru/ffOcddle

31 «HccnenoBanue cBOMCTB
HU300paKeHHUI B TUH3AX)
Hucnepcus cBeta. ClI0KHBII COCTaB
32 6enoro csera. L{Bet. JlabopaTopHas
pabota «Habmonenue nucrepcuun
CBETa»
33 Wntepdepennus cera. Audpakius bubnuorexa [IOK
cBeta. JlubpakunonHas peneTka https://m.edsoo.ru/ff0ced22
34 ITonepe4HOCTh CBETOBBIX BOJIH. bubnuorexa [IOK
[Homapusanus ceera https://m.edsoo.ru/ff0cf02e
35 Onrruyeckne MpuOOPHI U YCTPOMCTBA U
yCIIOBUS MX O€30MacHOr0 MPUMEHEHUs
I'paHuUIBI TPUMEHUMOCTH
36 KJIaCCM4YeCKO MeXaHuKH. [locTynatsl bubnuorexa [IOK
CIIeIMaIbHON TEOPHUH https://m.edsoo0.ru/ff0cf862
OTHOCHUTEIIEHOCTH
OTHOCUTETHHOCTH OJTHOBPEMEHHOCTH.
37 3ame]yIeHre BpEMEHH U COKpAaIlleHUE bubmmorexa [JOK
P P https://m.edsoo.ru/ffOcfa42
JUTHHBI
DHeprus U UMNYJIbC PEISITUBUCTCKOM
38 gactrlbl. CBsA3b MAcChl C DHEPTUEN U bubmnorexa [IOK
’ p https://m.edsoo.ru/ffOcfc68
UMITYJTECOM. DHEPTHUS MTOKOSI
KoHnTponbHas pabora «OnTuka.
N bu6mmoreka [IOK
39 OcHOBBI cHIENMANIBHOM TeopUn

OTHOCHUTCIBHOCTH)

https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0

®otonsl. Dopmymna Ilnanka. JHeprus

bu6mmoreka [JOK

40
U UMITYJIbC (pOTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCTIEI0BaHNE 56 10K
nomoTeKa
41 .0 A.T.
porospexta. Ombrre: https://m.edsoo.ru/ffOcffc4
CroneroBa
3akousl hotorddexra. YpaBHEeHUE
42 QﬁHmTegl)Ha nqs)[(b(i)OToatb@I@)eKTa bubmmorexa LIOK
a ) https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuma» porodddexra
Hasnenue cBera. OnbiTer [1. H.
43 JleGeneBa. XMHYECKOE NEHCTBHE bubmorexa [JOK
AeBa. A https://m.eds00.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoucTsa u
MPaKTHYECKOe TPUMEHEHHE:
44
¢doroanemeHT, HoTOAATUHK,
COJIHEUHas OaTapesi, CBETOIUO]]
45 Pemenne 3agad mo teme «DJIEeMEHTBI bubmuotexa [JOK
KBAHTOBOM OITHKH https://m.edsoo.ru/ff0d0302
Mopens atoma TomcoHa. OnBITEI
46 Pezepdopna o paccessHuiO 0-4acTHIL bubmmorexa LIOK
pQop P ’ https://m.edsoo.ru/ff0d091a
[TnaneTapHast MozieIb aToMa
bubmnoreka [IOK
47 I1 b
OCTyJIaThl bopa https://m.edsoo.ru/ff0dOafa
HN3nyuenne u moriomnieHrne GoToHOB
48 I I/I}ll'lqe €x0JIe aTOMEIIH co H(()i;o OBHS bubmmorexa [TOK
p pexoa . a yp https://m.edsoo.ru/ff0d0afa
SHEPTuH Ha apyrou. Buasl criekTpoB
BoaHoBEIe cBOMCTBa "acTUIl. BOJHEI
. bubmuoreka [JOK
49 ne bpoitns. Kopryckynsipao-

BOJTHOBOM myasin3M. CIIOHTaHHOE U

https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
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51

52

53

54

55

56

BBIHYXXIACHHOC U3JITYUCHHUC

OTKpBITHE pATHOAKTUBHOCTH. OTBITHI
Pesepdopna no onpenenenuto cocraBa
PaAMOAKTUBHOTO U3ITy4YECHHS

CgaoticTBa anb(da-, 6era-, ramma-
u3ilydeHus. BiausHue
PaAMOaKTUBHOCTH HA KUBBIE
OpraHHU3MBbI

OTKpbITHE IPOTOHA U HEUTPOHA.
W3orombl. Anbda-pacmar.
DONEeKTPOHHBIM U MO3UTPOHHBIN OeTa-
pacnan. ['aMmma-uznydyenue

DHeprusi CBsI3U HYKJIOHOB B sI/IpE.

S nepublie peakuuu. SnepHbii
peaktop. [Ipo6iiembl, TEpCIEKTUBHI,
HKOJIOTUYECKUE ACTIEKTHI SIEPHOM
SHEPreTHKU

DneMeHTapHble YacTulibl. OTKpBITHE
nO3UTpOHA. MEeTOIbI HAOIOICHUS U
PErUCTpaLMH SJIEMEHTAPHBIX YaCTHII.
Kpyrslii cton «@yHaaMeHTaIbHbIE
B3anMoOIeHCcTBHA. EqmHCTBO
(bU3UYECKON KapTHHBI MUPAY

Bup 3Bé3nnoro neda. Co3se3nus,
SpKHE 3BE3/1bl, TUTAHETHI, UX BUANMOE
nemkenne. ConHeyHas cHcTeMa
Connue. ConHeuHast aKTHBHOCTD.
HcTtounuk sneprun ConHua 1 3837

bubmnoreka IIOK
https://m.edsoo.ru/ff0d0fd2

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d1162

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d1356

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



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

57

58

3BE3/bI, UX OCHOBHBIE
XapaKTEePUCTUKU. 3BE3/IbI TTIABHOU
nocJieIoBaTeIbHOCTH. BHYTpeHHee
cTpoeHue 3B€31. COBpeMEHHbIE
MIPEICTABJICHHS O TIPOUCXOKICHUH H
sBositonnu ConHIa U 3BE3]1

Mineynsiii [1yte — Hama 'anakTuka.
[lonoxenue u nBuwxenue CosHua B
lNanaxruke. I'anaktuku. Y€pHbie
JBIPBI B IApAaX FAJIAKTHK

59

Bcenennas. Pa30eranue rajiakTHk.
Teopus bonbmoro B3peIBa.
PenukroBoe uznyuenue.
MeraranakTuka

60

61

62

Hepemenusie mpo6ieMbl aCTPOHOMUUT

Kontponbnas padota «1eMeHTHI
ACTPOHOMUU U aCTPOPHUUKI

O6o6maromuii ypok. Pons ¢pusnku n
aCTPOHOMHUHU B SKOHOMUYECKOH,
TEXHOJIOTHYCCKOM, COIHMAIbHON B
ATUYECKOH cdepax NeaTeTbHOCTH
YyeJsioBeKa

63

64

O6o6mmaromuit ypok. Pois u Mecto
($U3MKHU U aCTPOHOMMUH B
COBPEMEHHOM HAYYHOUN KapTUHE MUPA

Ob6o6maromuit ypok. Posb
¢du3ugeckoit Teopun B GOpMUPOBAHUU
IpeJICTaBICHUN 0 (pU3nUecKon
KapTHUHE MUpa



65

66

67

68

O6o6maromuii ypok. Mecto
¢u3uUecKoil KapTUHBI MUpa B 00IIEM
PSAy COBPEMEHHBIX €CTeCTBEHHO-
HAYYHBIX TPEJICTABICHUN O IPUPOJIC

PesepsHbIil ypok. MaruutHoe moie.
DNEeKTpOMarHuTHas HHAYKIHS

Peseprublil ypok. Ontuka. OCHOBBI
CIIeIMAIbHON TEOPHUH
OTHOCUTEITLHOCTH

Pesepnsrii ypok. KBanroBas ¢usnka.
DneMEeHThl aCTPOHOMUU U
acTpou3uku

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

68

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



https://m.edsoo.ru/ff0d1784




YUYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O MTPOLECCA
OBA3ATEJIBHBIE YYEGBHBIE MATEPHUAJIBI 1JI1 YYEHUKA

1. ®uswmka, 10 knace/ Mskumes I'.41., byxosuer b.b., Corckuit H.H.

nox penakiueit [lapdenteeBoit H.A., AO «M3marensctBO «IIpocBemnienner»

2. ®usuka, 11 xnacc/ Mskumes I'.5., byxosues b.b., Yapyrun B.M.

nox pexakiueit [lapdenteeBoit H.A., AO «M3marensctBO «IIpocBemnienner»

METOJUYECKHUE MATEPHUAJIBI U1 YUUTEJIA

1. Mskume [.5., byxouneB b.b., Corckuii H.H. ®usmka. 10 xmacc: ydeOHUK st
001eo0pa3oBaTeIbHBIX OpraHu3alyii: 0a30BbIA W yriIyOJeHHBIH ypoBHM; moj pemakuueir H.A.
[MapdentoeBoii — 9-¢ u3a. — M.: IIpocsemienne, 2022

2. Msakume ['.5., ByxoBue b.b., Yapyrum B.M. ®wuszmka. 11 xmacc: ydeOHHK s
o0uieo0pa3oBaTeIbHbIX OpraHu3alMii: 0a30BbIA U yriyOJIeHHBIM ypoBHHM; moj penakuuedn H.A.
[MapdenTreBoit — 9-e u3n. — M.: IIpocsemenue, 2023

3. CpencrBa UKT: kommbroTep, MyJbTUMEIAA TIPOEKTOP.

4. Tabnuupl, MaaKaThl, TOPTPETHl YUEHBIX



HHUPPOBBIE OBPA3ZOBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

®uszuka. Ennnas koutekuus LOP. [Ipeamernas ko/utekuus «@u3uka»

http://www.effects.ru I'azera «®usuka» M3narensckoro moma «IlepBoe

ceHTsI0ps» https://ens.tpu.ru 3anumarenpHast (pu3uKa B BOIPOCAX M OTBETAX:

caiit B. Enpkuna https://kvant.mccme.ru Kimacc!nas dusuka: caiit yuurens

¢busuku E.A. Banaunoii https://phys.spbu.ru/library Mup ¢usuku:

JeMOHCTpanuu (pusrueckux skcrepuMeHToB https://physics.nad.ru ®usuka B

MpPE3EHTALMAX

https://afportal.ru ITpoekt «Bcs

¢usukax» https://gannalv.narod.ru/fiz

dusuka Bokpyr Hac https://nano-edu.ru

Buptyaneubiii MeToInueckuii KabuHeT yuntens Gu3uku u actpoHomuu: cadt H.H. ['omynuHo#

®usuka — 10 kiacc — Poccuiickas 371€KTpOHHAs IIKOJIA

(resh.edu.ru) bubnuoteka I{OK https://m.edsoo.ru

®duzuka — 11 xknacc — Poccuiickast 31eKTpoHHas IKOJIa

(resh.edu.ru) bubmmotexa [{TOK https://m.edsoo.ru
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