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IHHOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ¢usuke 6a30BOro ypoBHS Ha YPOBHE CpPEIHEro OO0IIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJOXKEHUH U TpeOOBaHUM K pe3yibraTaM
OCBOEHUSI OCHOBHOM 00pa3oBaTeIbHON MporpaMmsbl, npeactaBieHHbIXx B DT'OC
COO, a Ttaxxe ¢ y4€ToM (QeaepaabHOl pabodeil mporpaMmbl BOCIUTAHUS U
KOHIICTIIINY TpernoiaBanus yueoHoro npeamera «duszuka» B 00pazoBaTeIbHBIX
OpraHU3aAUAX Poccuiickoin Oenepanuy, peanu3yroMnX OCHOBHEIE
oOpazoBaTeiibHbIEC TPOTPaAMMBI.

Conepxanue mnporpamMMmbl 1o (u3uKe HampaBieHO Ha (opmMupoBaHuUE
€CTECTBCHHO-HAyYHOUW KapTHUHBI Mupa oOyuarommuxcs 10—11 kmaccoB mpwu
oOyueHun wux (Qusuke Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-
HesTeIbHOCTHOTO  moaxoja. I[lporpamma 1o ¢Gu3MKE  COOTBETCTBYET
tpeboBanusim GI'OC COO k MmIaHUpPyEeMbIM JIMYHOCTHBIM, MPEAMETHBIM U
METanpeIMETHBIM pe3ylibTaTaM O0y4YeHHs, a TAK)KE YUYUTHIBAET HEOOXOAMMOCTh
peanu3alud  MEXIPEIMETHBIX CBS3ed (U3HKH C €CTECTBEHHO-HAyYHBIMU
y4eOHbIMU TIpenMeTamMu. B Hel ompenemnsitoTcsi OCHOBHBIC MLIENU HW3YYCHUS
(Gbu3UKK HA YpOBHE CpeHEro o01Iero oopa3oBaHus, MIAHUPYEMBIE PE3YJIbTaTh
OCBOEHHUSI Kypca (PU3MKHU: JIMYHOCTHBIC, METANpeIMETHBIC, MpPEIMETHBIC (Ha
0a30BOM ypOBHE).

[Iporpamma no (pu3uke BKIIOYAET:

® [UIaHUPYEMbIC pe3yJbTaThl OCBOEHUA Kypca GU3MKA Ha 0a30BOM

yYpOBHE, B TOM YHUCJIE MPEIMETHBIE PE3yJbTaThl M0 rojjaM 00y4eHuUs;

e conepxkaHue yueOHoro npeameta «Du3ukay 1mo rogam o0ydeHusl.

®du3nka Kak Hayka O HauOolsiee OONIMX 3aKOHAX MPHUPOJbI, BHICTYIAs B
KaueCcTBE Y4YEOHOro mpeaMera B IIIKOJE, BHOCUT CYIICCTBEHHBINH BKJAJ B
cucteMy 3HaHMM 00 okpyxkawomeMm wmupe. [konbHbIH Kypc (u3ukm —
CUCTEMOOOPA3yIOMIM  JUIsl €CTECTBEHHO-HAyYHBIX yYEOHBIX TMPEIMETOB,
MOCKOJIbKY (PU3MYECKUE 3aKOHBI JIEKaT B OCHOBE TIPOIECCOB U SIBICHH,
U3y4JaeMbIX XUMHEH, Owmosorueit, gusznuecko reorpaduel U acTPOHOMHUEH.
Hcnonb3oBaHue M aKTUBHOE MPUMEHEHUE (PU3UUYECKUX 3HAHHUM OmpenesseT
XapakTep W pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTUH B cQepe DHEPreTUKH,
TpaHCIIOPTa, OCBOCHHSI KOCMOCA, MOTYYEHHUSI HOBBIX MaTEpUATIOB C 3aJJaHHBIMU
cBOicTBaMU U Jpyrux. M3ydenwe ¢GU3NKKM BHOCHUT OCHOBHOM BKJIAJ B
dbopMUpOBaHUE €CTECTBCHHO-HAYYHOM KApTUHBI MHpa OOy4aroluxcs, B
dbopMupoBaHUE yMEHUW TPUMEHSITh HAYYHBIM METOJI TO3HAHUS TIpU
BBITIOJTHEHUH MU y4EOHBIX UCCIICIOBaHUMN.

B ocHoBy kypca ¢wu3ukum ayis ypoBHS CpeaHEro oOIIero oOpa3oBaHHUS
MOJIOKEH Psii UACH, KOTOpbIE MOXHO pPaccMaTpyBaTh KaK MPHUHIUIBI €T0
MOCTPOCHHS.

Hoes yenocmuocmu. B COOTBETCTBUU C HEH KypC SIBISETCS JIOTHYECKU
3aBEpPIIEHHBIM, OH COJEPKUT MaTepuall M3 BCEX paseiioB (DU3WKH, BKIIIOYAET
KaK BOTIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOUN (PU3UKH.

Hoes eenepanuzayuu. B COOTBETCTBUM C HEW marepual Kypca (U3HKH
o0bemMHEH BOKpYr (u3nueckux Teopuil. Bemymmm B Kypce sBIseTcS
dbopMupoBaHUE MPEACTABICHUA O CTPYKTYPHBIX YPOBHSX MaTE€pPHUH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzarus mpeamnonaraeT MCIOIb30BaHUE
T'YMaHUTAPHOTO MOTEHITMaNa GU3HNIECKON HAYKH, OCMBICIICHUE CBSI3U PA3BUTHS
¢uzukn ¢ pa3BuTHeM OOLIeCTBa, a TaKXkKe C MHPOBO33PECHUECKUMH,
HPaBCTBEHHBIMU U IKOJIOTUYECKUMH TPOOJIEMaMHU.



Hoess npuxnaownoii uanpasnennocmu. Kypc ¢u3uku npenamnosaraet
3HAKOMCTBO C IIHPOKHM KPYrOM TEXHHYECKMX M  TEXHOJIOTHUYECKHX
NIPUIIOKCHHUI U3YYCHHBIX TEOPUH U 3aKOHOB.

Hoesn okonoeusayuu peanusyercs MOCPEICTBOM BBEACHUS OIEMCHTOB
COICPIKAHMS, MOCBAIIEHHBIX OKOJIOIMYCCKUM MPOOIeMaM COBPEMEHHOCTH,
KOTOPBIEC CBSI3aHBI C PA3BUTHEM TEXHHKH W TEXHOJIOTHH, a TaKKe OOCYKICHUS
npoOJieM  palMOHaJbHOTO  TPUPOJOIONB30BaHUS M AKOJOTHYECKON
0€30MacHOCTH.

Crep>kHEBBIMH dJIEMEHTaMHU Kypca (DM3WKH Ha YPOBHE CPEIHETO OOIIero
o0Opa3oBaHUS SBIAIOTCS GU3NIECKUE Teopru ((hopMUPOBaHUE TIPEICTABICHUN O
CTPYKTYpE TTOCTPOEHUS (PU3UUECKON TEOPHH, pOJid (PyHAAMEHTATBHBIX 3aKOHOB
U TPUHIUIOB B COBPEMEHHBIX TPEJCTABICHUSAX O TMPUPOJIEe, TpaHUIAX
NPUMEHUMOCTH TEOPHUM, JIJIsi OMHCAHUS E€CTECTBEHHO-HAYYHBIX SIBICHUN U
IIPOIICCCOB).

CuCTeMHO-IeSTENbHOCTHBIA MOAXOJ B Kypce (U3MKH pean3yercs
IOpEeXJe BCETro 3a CUéT OpraHU3alMHU SKCIEPUMEHTAIBHON JCeSTEIbHOCTH
oOyuatomuxcsi. [y 6a30Boro ypoBHsI Kypca (U3MKA — ATO HCIOIH30BAHUE
CUCTEMBI (DPOHTATBHBIX KPATKOBPEMEHHBIX JKCIIEPUMEHTOB U J1AOOPATOPHBIX
paboT, KOTOpble B MporpamMme Mo (u3MKe OOBEAMHEHBI B OOIIMM CIHCOK
YUCHHUYECKUX TMPAKTUYECKUX paldoT. BeijeneHne B yKa3aHHOM TepeyHE
1a60paTOpHBIX PabOT, MPOBOIUMBIX JIJIi KOHTPOJISI U OLEHKH, OCYIIECTBIISICTCS
y4acTHUKaMu  00pa30oBaTeIbHOTO IMpoIlecca HUCXONIsd U3  0COOeHHOCTen
IUTAaHUPOBaHUSA U OCHalleHuss kabunera ¢usuku. [Ipm sTomM obecrneunBaercs
OBJIaJicHHE OOYyYaIOIUMHCSI YMEHUSIMH TPOBOJUTH KOCBEHHBIE W3MEPEHHS,
UCCJICIOBAHUS 3aBUCUMOCTEN (DU3NYECKUX BETMYMH M TIOCTAHOBKY OIIBITOB TIO
IPOBEPKE MPETIOKEHHBIX THIIOTE3.

bonbiioe BHUMaHUE yAENSIETCS PEIICHUIO PAcuETHBIX M Kaue€CTBEHHBIX
3anad. [Ipu sToM /U1t pacu€THBIX 3a/1a4 TPUOPUTETOM SIBIISIFOTCS 3a/1a49M C SIBHO
3alaHHOM  (DU3UYECKOM MOJENbI0, TIO3BOJIAIONINE TMPUMEHSTh H3yUYCHHbIE
3aKOHBI U 3aKOHOMEPHOCTH KakK M3 OJHOTO pasliesia Kypca, TaKk U UHTETPUPYS
3HAHUS U3 PA3HBIX pa3nenoB. JJig Ka4eCTBEHHBIX 3a7a4 IPUOPUTETOM SBIISIOTCS
3alaHusi Ha OOBSICHEHUE TPOTEKaHUS (PU3MUECKUX SIBICHUH M TPOIECCOB B
OKpY KaroIeH KM3HH, TPEOYIOIIre BbIOOpa (hU3NUYSCKONM MOJIEIN ISl CUTYalluH
IPAKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ tpeboBanusimu DPI'OC COO k marepuanbHO-
TEXHHYECKOMY OOECIEUeHHI0 y4eOHOTO mporiecca 0a30BBI YpOBEHb Kypca
¢u3NKM Ha ypOBHE CpeIHEro oO0Iero oOpa3oBaHMs JOJKEH W3y4aTbCs B
YCJIOBHSIX TIPEIMETHOTO KaOMHETa (PU3UKHU WM B YCIOBUSX UHTETPUPOBAHHOTO
KaOuHeTa TpPEeIMETOB €CTeCTBEHHO-HAy4YHOro IHKiIa. B kaOuHete Qu3uku
JOJKHO OBITH HEoOXoauMoe J1aboparopHOe 000PYIOBaHWE ISl BBIMOJTHEHUS
YKa3aHHBIX B TporpaMMme 10 (U3HKE YUYCHUUYECKUX MPAKTHUYECCKUX DPAbOT U
JIEMOHCTPAIIMOHHOE 000PY/I0BaHHE.

JleMoHCTpanioHHOE 00OpyAoBaHNEe (QOPMUPYETCS B COOTBETCTBHH C
MPUHITUIIOM MHUHUMAJIBHON JIOCTaTOYHOCTH U 00eCIeYynuBaeT TOCTaHOBKY
MEPEUNCICHHBIX B TpOrpaMme Mo (U3MKE KITIOUEBBIX JIEMOHCTPAIU IS
WCCIICMIOBAHUS M3yYaeMbIX SBJICHWW © TPOILECCOB, DSMIHUPUUYECKUX U
(byHIaMEHTaIBHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHUH.

JlaboparopHoe 00OpynOBaHHE Jisi YYCHHUYECKUX TMPAKTHYECKUX PAOOT
dbopMupyeTcs B BUI€ TEMaTUIECKUX KOMIUIEKTOB U 00€CIIEYNBACTCS B PacuéTe
OHOTO KOMILJIEKTa Ha JBYX OOyYaromuxcs. TeMaTH4ecKhe KOMILJICKTHI
nabopaTopHOTro 000PYIOBaHUS JOHKHBI OBITH TOCTPOCHBI HAa KOMIUIEKCHOM



UCIOJIb30BAHUH AHAJIOTOBBIX U HU(PPOBBIX MPUOOPOB, a TAKKE KOMITbIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJIE TU(DPOBBIX JabOpaTOpHil.
OCHOBHBIMHU 1EJISIMU H3y4eHUs (PU3UKH B 001IeM 00pa30BaHUU SIBISIOTCS:

dbopMHUpOBaHUE HMHTEpECA W CTPEMIICHHS OOYYArONIUXCS K HAyYHOMY
U3YYCHHIO MPUPOBI, PAa3BUTHEC MX HHTEIICKTYyaJbHBIX M TBOPYCCKHX
CIIOCOOHOCTEM;

pa3BUTHC TPEACTABICHUH O HAyYHOM METOJAC IIO3HAHHS M
(opMHUpOBaHUE HCCIICAOBATEILCKOTO OTHOIICHUS K OKPYKarOIUM
SIBJICHUSIM;

dbopMHUpOBaHHE HAYYHOTO MHPOBO33PCHHS KaK pe3ylbraTa H3Y4YCHHS
OCHOB CTPOCHHUS MaTePUH M PyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;
dbopMupOBaHUE YMEHHH OOBSCHATH SBJICHUS C HCIOJIb30BaAaHUEM
(bM3UYCCKUX 3HAHUM M HAYyYHBIX JOKA3aTelIbCTB;

dbopMupoBaHUE MPEACTABICHUM O POl (HU3UKH TSI Pa3BUTHUS JIPYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTHH.

JIoCTH)KEHHE 3THX 1IeJIei 00eCIeunBaeTCs pEIICHUEM CACAYIONNX 3a/1a9 B
nporecce u3yueHus Kypca GU3NKH Ha ypOBHE CPEIHETO 00IIero o0pa3oBaHus:

NpuOOpEeTeHHE  CHUCTEMBbl  3HaHUH 00  0o0mmuX  (U3UYSCKUX
3aKOHOMEPHOCTSX,  3aKOHAax, TEOPUAX,  BKJIOUAsA  MEXaHUKY,
MOJICKYJISIPHYIO (DU3UKY, DJIEKTPOJMHAMHKY, KBAHTOBYIO (U3UKY U
AJIEMEHTHI aCTPOPHU3HUKH;

dbopMuUpOBaHUE YMEHUM NPUMEHATh TEOPETHUYCCKHE 3HAHUSA IS
00BbsACHCHUSI (PU3MYECKUX SBJICHUH B MNPHUPOAEC M JUISI TPUHSATHS
IIPAKTUYECKUX PELICHUHN B IIOBCEIHEBHOM KU3HU,

OCBOCHHE CIIOCOOOB PEIICHHUS pPAa3IMYHBIX 3a7ad C SBHO 3aJIaHHOM
dbu3uYecKOl MOJENbI0, 3aja4, IMOAPa3yMEBAIOIMINX CaMOCTOSATEIBHOE
co3fanre (PU3NIeCKOr MOJIEIH, aJICKBaTHON yCIIOBUSAM 3a/auH;
MOHUMaHKHe (DU3NYECKUX OCHOB W NMPUHIUIIOB JICHUCTBUS TEXHUYECCKHUX
YCTPOMCTB W  TEXHOJOTMYECKUX TIPOLIECCOB, WX BIHUSHHUS Ha
OKPYKArOIIYyI0 Cpeay;

OBJIaJICHUE METOJIAMU CAMOCTOSITEIIBHOTO TIJIAHUPOBAHUSA U TIPOBEIICHUS
(bU3UIECKUX IKCIIEPUMEHTOB, aHAJIN3a U MHTEPIIpeTalii HH(POpMaIuH,
OIPEICJICHUS JOCTOBEPHOCTH MOJYYCHHOIO PE3YJIbTaTa;

CO3/1aHHE YCJIOBUM IS pa3BuTUA YMEHUH IIPOEKTHO-
HCCJIE0BATEIBLCKOM, TBOPUECKOM JIESATEIIBHOCTH.

Ha wmsydenue ¢usuku (6a30BbIi YpOBEHB) Ha YPOBHE CPEIHETO OOIIETO
oOpazoBanus otBoautTcs 136 gacos: B 10 kimacce — 68 yacoB (2 yaca B HEZEIO),
B 11 knacce — 68 yacoB (2 yaca B HEAEINIO).

[Ipennmaraemspiii B mporpaMme 1o (PU3MKE MepedeHb J1abOpaTOPHBIX H
MPAKTUYECKUX palbOT SBISETCS PEKOMEHJIOBAHHBIM, YUHUTENb JeliaeT BHIOOD
MPOBENICHUS J1a0OPaTOPHBIX PAOOT M OMBITOB C YYETOM WHIWBHIYAITBHBIX
0ocoOeHHOCTEeH 00yJaronuxcsl.



COAEPKXAHUE OBYYEHUA
10 KITACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOTO MO3HAHUSA

®dusuka — Hayka 0 npupoje. HaydyHble METObI MO3HAHUSI OKPYKAIOIIETO
Mupa. Poib »KCIEpUMEHTa W TEOPUM B IIPOIECCE IO3HAHUS MPUPOIBI.
DKCIepUMEHT B (hH3HKE.

MonenupoBanue GU3UIECKUX SBJICHUM U MpOoIeccoB. HayuHbie TUITOTE3bI.
dusnveckue 3aKoHbI U Teopur. [ paHUIIBI TPUMEHUMOCTH (PU3HUUYECKUX 3aKOHOB.
[TpuHIIMIT COOTBETCTBUSI.

Ponbe u MecTo pusuku B hopMUpPOBAaHUU COBPEMEHHOM HAy4YHOM KapTHUHBI
MHpa, B IPAKTUUECKOM JICATECIILHOCTH JIFONICH.

Jlemoncmpayuu

AHasioroBele W HUGPOBbIE H3MEPUTEIbHBIE MNPHOOPHI, KOMIILIOTCPHBIC
aTYUKU.

Pa3nen 2. MexaHuka

Tema 1. Kunemamuka

Mexanuyeckoe IBHXeHUE. OTHOCUTEIBHOCTh MEXaHUYECKOTO JIBUKEHUSI.
Cucrema orcuéra. Tpaekropusi.

[Tepemernienue, ckopocTh (CpeaHsis CKOPOCTb, MTHOBEHHAsl CKOPOCTbH) H
YCKOPEHHUE MAaTEepUAIIbHOM TOYKH, UX MPOEKIMUA HA OCH CUCTEMBbI KOOpPJIMHAT.
CnoxxeHue nepeMeIeHni U CI0KEHUE CKOPOCTEil.

PaBHOMEpHOE M paBHOYCKOpEHHOE MpsSMOJMHEHHOe aBuxkeHue. ['paduku
3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHHUsS, NYyTH W IEPEMELICHUS
MaTepuaIbHON TOYKH OT BPEMEHH.

CBobogHoe najzieHre. YCKOpEHHE CBOOOHOTO TaCHUS.

KpuBonuueiiHoe nBwkeHue. [IBHKEHHE MaTepUAIBHOM TOYKH IO
OKPY>KHOCTH C TOCTOSIHHOW [0 MOZYJII CKOPOCTBIO. YIJIOBasg CKOPOCTb,
JTUHEWHas ckopocTh. Ilepumon m dacrora oOpareHus. LleHTpocTpeMuTenbpHOE
YCKOPEHHE.

TexXHUYEeCKne YCTPOWCTBA M IPAKTUYECKOE IPUMEHEHHE: CIHIOMETD,
JIBUKEHUE CHAPSIOB, LICMIHBIE U PEMEHHBIE MIEPEIAYU.

Jlemoncmpayuu

Mopnens CHUCTEMBI oTCYéTa, WJUTIOCTPALIUS KMHEMaTUYECKUX
XapaKTEPUCTUK JABUKEHUS.

[IpeoOpazoBanre ABMKEHUH C UCTIOIB30BAHUEM MTPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXE U B pa3peKEHHOM MPOCTPAHCTBE.

HaGmronenne nBmkeHHs Tena, OPOIICHHOTO TOJ[ YIJIOM K TOPU3OHTY H
TOPU30HTAJIBHO.

N3mepenne yckopeHus CBOOOTHOTO TaICHUS.

Hanpagnenne ckopoCTy Nnpu IBUKEHUH IO OKPYKHOCTH.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3ydyeHne HEpPaBHOMEPHOTO  JBHXKEHUA C  LEIbK0  ONpPEACICHUS
MTHOBEHHOW CKOPOCTH.

HccnenoBanne COOTHOLIEHUS MEXIY IMyTAMH, MPOUJCHHBIMU TEIOM 3a
MOCJIEIOBATENbHBIE PABHBIE NPOMEXYTKH BpPEMEHH IPU PABHOYCKOPEHHOM
JBUKEHUH C HAYAJIIbHOM CKOPOCTBIO, PABHOM HYIIIO.

N3yueHne nBUKEHUS IapUKa B BA3KOU KUJIKOCTH.

N3ydyenue nBMKEeHHS Tela, OpPOIIEHHOTO TOPU30HTAIBHO.



Tema 2. /lunamuxa

[Ipunuun orHocutenbHOCTH [amuned. IlepBeii  3akoH  HprotoHna.
NHepunanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3unuu cuil. Bropoii 3akon HetoToHa
IUIsl MaTepUaIbHOM TOUkH. TpeTuil 3akoH HproToHA AJ1s1 MaTepUaIbHBIX TOUEK.

3akoH BceMupHoro TtiaroreHus. Cuna Tsokxectd. IlepBas kocmuyeckas
CKOpPOCTb.

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

Tpenue. Buabsl Tpenust (mokosi, CKOIbXKEHHs, KadeHus). Cuiia TpeHHs.
Cyxoe Tpenue. Cuiia TpeHUs: CKOJIbKEHUs U cuiia TpeHus nokos. Kosddunuent
TpeHus. Cuia CONPOTUBIICHUS NIPU IBUKEHUHU TEJA B )KUJIKOCTH WUJIU Ta3e.

[TocTynarensHOE M BpalaTeaIbHOE JBUKEHHUE a0COMIOTHO TBEPIOTO Tea.

MOMEHT Cuibl OTHOCHUTENBHO OCH BpamleHus. [limedo cuibl. YcenoBus
paBHOBECH TBEPAOTO TEIA.

TexHu4YecKkrne yCTpOWCTBA U NMPAKTUYECKOE INMPUMEHEHUE: MOALIUITHUKH,
JIBUKEHNUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHue nHepLUUu.

CpaBHEHHE MacC B3aMMOJICUCTBYIOIINX TEJL.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CrnoxxeHue cuil.

3aBUCUMOCTD CHJIBI YIIPYTOCTH OT JAe(OpMAaIIHH.

Hesecomocts. Bec Tena npu yCKOPEHHOM NMOABEME U TTaJICHUU.

CpaBHeHUE CUJT TPEHUS MOKOS, KAYEHUS U CKOJIBKCHUSI.

YcnoBus paBHOBECHS TBEPAOIO Tena. Buabl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3ydenue nBmxenus Opycka mo HaKJIOHHOM MIIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
pe3uHOBOM 00pasIie, OT ux achopMaluu.

HccnenoBanue ycllOBUM paBHOBECHsS TBEPIAOIO TEJA, MMEKIOLIETO OCh
BpAILICHUS.

Tema 3. 3akoHbl cCOXpaHeHUs 8 MEXAHUKE

Nmmnynbe maTepuanbHON TOYKH (TeNa), CUCTEMbl MaTepUaIbHBIX TOYEK.
NmMnynbc cuiibl U1 U3MEHEHUE MMIYJbCa Tejla. 3aKOH COXPAHEHUsSI MMITYIIbCA.
PeaktuBHOE NBUXKEHHE.

PaGota cuiibl. MOIIIHOCTH CHJTBI.

Kunerndeckass sHeprus MarepuajibHOW TOYKH. TeopemMa 00 WM3MEHEHUH
KWHETUYECKOW YHEPIHUH.

[TorenunanbHas SHEPrusl. ITorenmaneHas SHEprus yIpyro
nedhopMUpOBaHHON TpyXuHBL. [loTeHIManbHAss dSHEpPrust Tena BOIM3HU
MOBEPXHOCTU 3E€MJIH.

[ToTenmumanpHpie W HENMOTCHIMANbHBIE  Cwibl. CBs3b  paboOTHI
HETNOTECHUIUAIBHBIX CUJI C U3MEHEHUEM MEXAaHMYECKOM SHEPIrUM CUCTEMBI TEI.
3aKOH COXpaHEHUsI MEXaHUYECKOU SHEPTHUHU.

Yhpyrue u Heynpyrue CTOIKHOBEHHS.

TexHnuecKkne yCTpOMCTBAa U NPAKTUUECKOE NPUMEHEHUE: BOJOMET, KOIIED,
NPY>KUHHBIA TUCTOJIET, IBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs] UMITYJIbCa.

PeaktuBHOE NBUKEHHE.



[lepexon mOTeHIIMAILHON YHEPTUU B KHHETHUECKYIO U 0OpaTHO.

Yuenuueckuii sxkcnepumenm, nabopamopmsie pabomol

N3ydyenue aOCONIOTHO HEYNPYTroro yjaapa ¢ MOMOUIBIO ABYX OJMHAKOBBIX
HUTSHBIX MasiTHUKOB.

UccnenoBanue cBA3UM pabOThl CHIBI C HW3MEHEHHUEM MEXaHWYECKOM
SHEPIuM Teja Ha IPUMEPE PACTSIKEHUS PE3UHOBOTO KTy Ta.

Paznen 3. Mosiekyasipuasi pu3nka ¥ TEpMOAUHAMHUKA

Tema 1. Ocnoebl MONEKYAAPHO-KUHEMUYECKOU Meopuu

OcCHOBHBIE TIONIOKEHUSI MOJEKYISIPHO-KUHETUUYECKOM TEOpHUH M UX
onbITHOE o0OocHOBaHue. bpoyHoBckoe nBwxkenue. Hudbdysua. Xapaxrep
IBW)KEHHUSI M B3aWMOICHCTBUSl YACTHI] BellecTBa. MoOJEnu CTpOEHHS Tra3os,
KUJAKOCTEH M TBEPABIX TEl U OOBICHEHHE CBOICTB BEIlIECTBA HA OCHOBE ITHUX
mozened. Macca u pasmepsl Moisekyl. KomnuectBo BemectBa. IlocTosiHHas
ABorajpo.

TemoBoe paBHOBecue. Temmneparypa u e€ uamepenue. lllkana temmneparyp
Llenbcus.

Monens wunpeanbHoro Tra3a. (OCHOBHOE ypaBHEHHUE MOJIEKYISIPHO-
KMHETHUYECKON TEOPHH HJeaJbHOTO Tra3a. AOCOJIOTHAs TeMIeparypa Kak mepa
CpEelIHENl KMHETHMYECKOW SHEpPruu TEIUIOBOrO JBMKEHHsS 4dacTwl] rasza. [llkana
temneparyp KenbBuHa. ['a30Bble  3akoHbl. YpaBHeHUe MeHzaeneeBa—
Kuaneitpona. 3akon [{ansToHa. M30mpoiiecchl B HI€anbHOM Ta3e ¢ MOCTOSHHBIM
KOJTMYECTBOM  BemiecTBa. [paduueckoe mpeacTaBiIeHUE  H30MPOILIECCOB:
U30TepMa, U30Xopa, u3o00apa.

TexHUuecKkue YCTPONCTBA M NPAKTUYECKOE TMPUMEHEHUE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OnbITHI, TOKa3bIBAIOIINE JUCKPETHOE CTPOCHME BellecTBa, (Gororpaduu
MOJIEKYJI OPTaHUYECKUX COEAUHEHU.

OnbiTel 10 U PY3UH KUIKOCTEH U Ta30B.

Monenb OGpOyHOBCKOTO ABHKEHUS.

Mopnens oneita LlTepHa.

OnbITHI, JIOKa3bIBAIOIINE CYILIECTBOBAHHE MEKMOJIEKYJIIPHOTO
B3aUMOJICUCTBHUSI.

Monenb, HUTIOCTpUpPYIOLIAs MPUPOIY AABICHUS ra3a Ha CTEHKH COCY/a.

OnbIThl, WUIIOCTPUPYIOIIUME YPAaBHEHUE COCTOSHUS HJICAIBHOTO Tasa,
M30MPOLIECCHI.

Vyenuueckuii sxcnepumenm, nabopamopHie pabomol

Ornpenenenue Macchl Bo3iyxa B KJIIACCHOM KOMHATE HA OCHOBE U3MEpPEHUI
00BEMa KOMHATBI, JABICHUS U TEMIIEPaTyphl BO3IyXa B HEM.

UccnenoBanne  3aBUCHUMOCTH  MEXIYy  MapamMeTpaMHu  COCTOSIHUSA
Pa3peKEHHOTO rasa.

Tema 2. Ocnoebl mepmoOuHamuKu

TepmonnHaMuueckas CHUCTEMA. BuyTtpennss DHEPIus
TEPMOIMHAMUYECKON CUCTEMBI U CITOCOOBI €€ m3MeHeHusl. KonmuecTBo TeroThl
u pabota. BHyTpeHHsisi SHEprusi OJHOATOMHOTO WACAIBHOTO Ta3a. Buubl
TEIUIONEPEauu: TEIJIONPOBOJHOCTh, KOHBEKIUS, U3JIyYeHUE. YelbHas
TEIIOEMKOCTD BenlecTBa. KonuuecTBo TEMmIoThl MpHU TEIIoNepeaaye.

[Tonsitue 06 ammabatHoM mporecce. [lepBplii 3aKOH TEPMOIMHAMUKH.
[IpumeHeHre epBOTO 3aKOHA TEPMOJMHAMUKH K M3omporeccam. [ paduueckas
MHTEpIIpeTaIys paboThI ras3a.



Btopoii 3akoH TepmonnHamMuku. HeoOpatuMocTh Mpo1IeCCOB B MPUPOJIE.

TenoBble  MamuHbl. [IpyHIUNBI  AEUCTBUS  TEIUIOBBIX — MAIIWH.
[IpeoOpazoBanusi ’HEpruM B TEIUIOBBIX MammHaX. KoadduimeHTt momae3Horo
nerictBusl TersioBor MamwmHbL. [{ukn KapHo M ero xodp@uIMEHT Mojae3HOTro
NEeNUCTBUS. DKOJIOTUUECKHE MPOOJIeMbl TIJIODHEPTETHKHU.

TexHu4YecKkrne yCTpPOHCTBA M IPAKTUYECKOE MPUMEHEHHUE: JIBUIaTElIb
BHYTPEHHETO CTOpaHusi, OBITOBON XOJIOIUIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

N3meHneHne BHYTPEHHEHW SHEPruu Tejla MPHU COBEPIICHUU paOOThI: BBLIET
poOKK M3 OYTBUIKW IO JACHCTBHEM CXKaTOro BO31yXa, HarpeBaHuwe ddupa B
JATYHHOU TpyOKe MyTEM TpeHHUs (BUACOAEMOHCTPALIHS).

N3meHeHne  BHYTPEHHEW  sHepruu  (TeMieparypbl) Tela  IpuU
TEIUIONepeIaye.

OnpIT 1O aguabaTHOMYy pACIHIMPEHUI0 BO3AyXa (OMBIT C BO3IYIIHBIM
OTHHBOM).

Monenu mnapoBodt  TypOWHBI, JIBUTaTesisi BHYTPEHHETO CrOpaHWs,
PEaKTUBHOIO JIBUTATEIIS.

Yuenuuecxuii sxenepumenm, rabopamopuvie pabomoi

N3mepenune yaenbHON TEIIOEMKOCTH.

Tema 3. Azpezammnsie cocmoanus eeujecmea. Dazosvie nepexoovl

[Tapoo6pa3zoBanue u KoHeHcanus. Mcnapenue u kuneHue. AOCOII0THAS U
OTHOCHUTEJNbHAsA BIAXXHOCTh BO3AyXa. HachllieHHBIM map. YaenbHas TeEIioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUS OT JIaBJICHUS.

Teépnoe teno. Kpucrammuyeckue u amopdubie Tema. AHU3OTPOMNUs
cBOMCTB KpucTamwioB. JXunkue kpuctamibl. COBpeMEHHbIE MarepUallbl.
[InaBnenue u KpucCTaAITM3AIMS. YelbHas TeoTa miasnenus. Cyomumarius.

VYpaBHEHHE TEIJIOBOTO OanaHca.

TexHUueckue ycTpoWcTBA U NMPAKTUUYECKOE MPUMEHEHHUE: TUTPOMETP M
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTUU MOJYUEHUSI COBPEMEHHBIX MaTepHAJIOB,
B TOM YKCJIE HAHOMATE€PUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACHIIEHHBIX MAPOB.

Kunenue npu noHW>KEHHOM JaBJICHUH.

Crioco0Obl U3MEpEeHHUsI BIAYXKHOCTH.

HaGnronenue HarpeBaHusl ¥ IJIABJIEHUSI KPUCTAJUTMYECKOTO BEIECTRA.

JleMOHCTpauus KpUCTaJIoB.

Vyenuueckuii sxcnepumenm, nabopamopHie pabomol

N3MepeHne OTHOCUTENBHON BIAXKHOCTH BO3yXa.

Pasnen 4. DiiekTpoauHaMuKa

Tema 1. Inekmpocmamuxa

OnekTpuzauusi Tel. JJNEKTpUUYECKUd 3apsif. JBa BUlla 3IEKTPUUECKUX
3apAnoB. [IpoBOAHUKH, OUAIEKTPUKU U NOJYNPOBOIHHUKH. 3aKOH COXPaHEHUS
AIIEKTPUYECKOTO 3apsija.

B3anmopneiictBue 3apsaoB. 3akoH Kymona. ToyedHbBI 3I€KTpUYECKHMA
3apsan. Dnekrpuyeckoe noise. Hanpssk€HHOCTh anekTpudeckoro nois. [TpuHuun
CYIEPIIO3ULINN ANEKTPUUECKUX NoJei. JInHNN HanpsHKEHHOCTH 3JEKTPUUYECKOTO
TOJIA.

Pabora cun oanekrpocratndeckoro nons.  Ilorenuuan.  PasHocThb
NOTEHIUAIOB. [IpOBOAHMKM W AMAIEKTPUKH B 3JIEKTPOCTATHYECKOM IOJIE.
JlnanexTpuyeckas IpOHULAEMOCTb.



DNEKTPOEMKOCT. Konpgencarop. DNEKTPOEMKOCTD IIJIOCKOTO
KOHJEHCATOpa. DHEPTHUS 3apPSKEHHOTO KOHAEHCATOPA.

TexHHuecKkne yCTpOWCTBA U NPAKTUYECKOE MPUMEHEHHE: 3JIEKTPOCKOIL,
AIIEKTPOMETP, AUEKTPOCTATUYECKAS 3alllUTa, 3a3eMJICHUE 3JIEKTPONPUOOPOB,
KOHJIEHCATOp, KOMMPOBAJIBHBIN anmnapar, CTpyHHbINA TPUHTED.

Jlemoncmpayuu

YCTpONCTBO U IIPUHLIUIT JEUCTBHUS JIEKTPOMETPA.

B3anmozelicTBue HadIeKTPU30BAHHBIX TETL.

DIEKTPUYECKOE MOJIE 3aAPSIKEHHBIX TEI.

[IpOBOIHMKH B 3JIEKTPOCTATUYECKOM IIOJIE.

DNEeKTpoCcTaTU4ECKast 3alnTa.

JIM2IEKTPUKH B BIIEKTPOCTATUYECKOM II0JIE.

3aBUCHUMOCTh DSJIEKTPOEMKOCTH ILIOCKOTO KOHJIEHCAaTopa OT IUIOLAIu
IJIACTUH, PACCTOSTHUS MEXK1y HUMU U TUDJICKTPUYECKON IPOHUIIAEMOCTH.

DHeprus 3apsKEHHOTO KOHAEHCATOPA.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3Mmepenune anekTpo€EMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmosannwtit 21exkmpuueckuii mok. Toku 6 paznuunplx cpedax

DNEKTPUYECKUI TOK. YCIOBHUSI CYIIECTBOBAHHS SJIEKTPUYECKOTO TOKA.
Ncrounnku Toka. Cuna Toka. [locTOSIHHBIN TOK.

Hanpsxenne. 3akon OMa 7151 y4acTKa LETH.

DNEKTPUUECKOE COMPOTUBJIEHUE. YIEIbHOE COMNPOTUBICHHE BEIIECTBA.
[TocnenoBarenpHOE, MapAILIEIBHOE, CMEIIAHHOE COCIMHEHNUE IIPOBOITHUKOB.

PabGora osnextpuueckoro Toka. 3akoH Jlxoyms—Jlenma. MoiHOCTh
ANEKTPUYECKOTO TOKA.

DNEKTPOABUKYIIAsl CUJIa U BHYTPEHHEE CONMPOTUBIICHHE UCTOYHMKA TOKA.
3akon Owma nns modHOM (3aMKHYTOM) anekTpudeckor 1enu. Kopotkoe
3aMBbIKaHUE.

DONEKTpOHHAsT  MPOBOAMUMOCTh  TBEPABIX  METAJLNIOB.  3aBUCHUMOCTh
CONPOTHUBIICHUS] METAJIJIOB OT TemmepaTrypbl. CBEpXITPOBOIUMOCTb.

DNeKTpUYeCKHUil TOK B BakyyMe. CBOICTBA AIEKTPOHHBIX MYyYKOB.

[MonynpoBoguuku.  CoOCTBEeHHas M TNPUMECHass  IPOBOAMMOCTD
noynpoBOoAHUKOB. CBoMCTBa p—n-tiepexosa. [lomynpoBoiHUKOBEIE TPUOOPHI.

DONEeKTpUYECKUI TOK B pacTBOpaX U pacijlaBax dIEKTPOIUTOB.
DNEKTpONUTHYECKas: AUCCOIUALIUSL. DIEKTPOJIU3.

OnekTpuueckuii Tok B razax. CamMoCTOSTENbHBIM U HECAaMOCTOSTEIbHBIN
pa3psaa. Monnus. [1na3zma.

TexHUYecKrne YCTpPOWCTBA M NPAKTUYECKOE NPUMEHEHUE: aMIIEPMETD,
BOJIETMETP, PEOCTAaT, HCTOYHHKW TOKAa, DJICKTPOHATrPEBATEIIbHBIC IMPUOOPHI,
AJIEKTPOOCBETUTEIBLHBIE MPUOOPHI, TEPMOMETDP COMPOTHBIICHHS, BAKyyMHBII
JINOJT, TEPMHUCTOPHI ¥ POTOPE3UCTOPHI, MOTYITPOBOAHUKOBBIN JHOJ, TaThBaHUKA.

Jlemoncmpayuu

N3Mepenune Cuiibl TOKA U HAITPSKEHUS.

3aBUCHUMOCTb COMPOTHUBJICHUS LWJIMHAPUYECKUX MPOBOAHUKOB OT JJIMHBI,
IJTOLIA/IY TTOTIEPEYHOTO CEYEHUS U MaTepurala.

CwmenianHo€ CO€AMHEHNE MPOBOIHUKOB.

IIpsamoe wn3mepeHue snekTpoABWKylern cuibl. KopoTkoe 3ambikaHue
rajJbBaHUYECKOTO AJIEMEHTA U OLCHKA BHYTPEHHETO COPOTUBIICHHS.

3aBUCHUMOCTbH COITPOTUBIICHUSI METAJIJIOB OT TEMIIEPATypPHI.

[IpoBOAMMOCTB 37IEKTPOJIUTOB.

HckpoBoit paspsaa U IpOBOAMMOCTb BO3AYyXa.



OnHOCTOPOHHSIS TPOBOJAUMOCTD AUOAA.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yueHne cMenmaHHOro COEAMHEHNS PE3UCTOPOB.

N3mepenne aeKTpoaABMKYIIEH CUJIbI HICTOYHUKA TOKA U €T0 BHYTPEHHETO
CONIPOTHBIICHUSI.

HaGmonenue snekrponusa.

Me:xknpeamMeTHbie CBA3U

Nzyuenue kypca ¢pusuku 6azoBoro ypoBHs B 10 kiacce oCyniecTBisieTcs ¢
Y4ETOM COJEPKATEIBHBIX MEXIPEAMETHBIX CBA3€H C KypCaMH MAaTE€MAaTHKH,
OMOJIOTUHU, XUMHH, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemusie nonamus, CBSI3aHHbIE C U3yYEHUEM METOJIOB HAYYHOTO
MO3HAHUSA: SIBJICHUE, HAy4YHbIA (haKT, TUnores3a, (puanyeckas BEIMYMHA, 3aKOH,
Teopusi, HaOMIOIEHUE, SKCTIEPUMEHT, MOJCIIUPOBAHUE, MOJIENb, U3MEPEHHUE.

Mamemamuka: pelieHWe CUCTEMbl ypaBHEHUH, JHHEWHas GyHKIUA,
napabona, rumnepbona, UX TrpaduKM U CBOWCTBA, TPUTOHOMETPUUYECKUE
byHKIUY: CHHYC, KOCHHYC, TaHTEHC, KOTaHI'€HC, OCHOBHO€
TPUTOHOMETPUUECKOE TOKJIECTBO, BEKTOPHI U UX MPOEKIMU HA OCU KOOPIMUHAT,
CJIO’KEHUE BEKTOPOB.

buonocus: mexaHudeckoe IBMKEHUE B KUBOM mpupoxae, auddysus,
OCMOC, TEIUIOOOMEH >KMBBIX OpPraHU3MOB (BUIIbI TEIUIONEpEIadyH, TEIIOBOE
PaBHOBECHE), DIIEKTPUUYECKUE SIBJICHUS B )KUBOU MPUPOJIE.

Xumus: DUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYI,
MOJb BEILIECTBA, MOJIIpHAs Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TeEI,
KUJIKOCTEN U Tra3oB, JIEKTPUUECKUE CBOWCTBA METAJUIOB, AJIEKTPOIUTHYECKAS
JUCCOLIMALNS, TaIbBAHUKA.

T'eoepaghus. BMaxxHOCTH BO3/yXa, BETPHI, 0APOMETP, TEPMOMETP.

Texnonoeus: npeoOpazoBaHue IBMXKEHUM C UCIIOJIb30BAHUEM MEXaHU3MOB,
Y4ET TPEHUS B TEXHUKE, NOMALIMIIHUKK, HMCIOJIB30BAHUE 3aKOHA COXPAHEHUS
UMITyJbCa B TEXHHKE (pakera, BOJAOMET W JPYyrue), NBUTATE]Ih BHYTPEHHETO
CropaHusi, TmapoBasi TypOuWHA, OBITOBOW  XOJIONWJIBHUK, KOHIUIIMOHED,
TEXHOJOTHMM  TIOJIYYEHHUS COBPEMEHHBIX MAaT€pUAJIOB, B TOM  YHCIE
HAaHOMATepuajaoB, W  HAHOTEXHOJIOTMH, DJJIEKTPOCTAaTUYECKas  3alluTa,
3a3eMJICHUE AIIEKTPOIIPUOOPOB, KCEPOKC, CTPYUHBIN MIPUHTEDP,
AIIEKTpOHArpeBaTeIbHbIE  MPUOOPBI,  DIEKTPOOCBETUTENbHBICE  TPUOOPHI,
rajbBaHUKAa.

11 KUIACC

Pa3znen 4. DiieKTpoAMHAMUKA

Tema 3. Maznummnoe none. I1eKmpomazHUmMHAA UHOYKYUA

IlocTossHuble MaruuThl. B3aumMmonaeilicTBHE IOCTOSIHHBIX  MarHUTOB.
MarautHoe mnone. Bekrtop MarHMTHOM WHAyKuuu. [IpuHIUMN cyneprnosuuuu
MAarHUTHBIX NOJIEW. JINHMM MarHUTHOM MHAyKUuH. KapTuHa JTMHUI MarHUTHOU
WHJIYKIIH T0JI MOCTOSIHHBIX MAarHUTOB.

MarauTHOe 1oJIE TPOBOAHMKA C TOKOM. KapTuHa IMHUNA HWHIYKIUU
MAarHUTHOTO TOJSl JJIMHHOTO MPAMOTO MPOBOJHUKA U 3aMKHYTOTO KOJIBLIEBOTO
MIPOBOJIHMKA, KaTyIIKU ¢ TOKoM. OnbIT Dpcrena. B3anmoelicTBue mpoBOIHUKOB
C TOKOM.

Cuna Amrnepa, €€ MOJyJib U HalpaBIICHUE.

Cuna JlopeHua, €€ Momylb W HampapieHue. J[BH)KeHHE 3apsKEHHOU
YaCTHI[BI B OTHOPOJHOM MarHUTHOM mose. Pabota cuitbl JlopeHiia.



SIBieHne BIEKTPOMAarHUTHOW WHAYKOUU. [IOTOK BekTOpa MarHUTHOM
UHIYKIMA. OJNEKTPOABIKYIAS CHUJIa HWHAYKIHUHU. 3aKOH DSJICKTPOMArHUTHOU
uHaykuu dapanest.

BuxpeBoe anexkrpuueckoe mosie. DICKTPOABMXKYIIAA CUJIa WHIYKIUWA B
MPOBOJAHUKE, IBUKYIIEMCS MMOCTYNATEIbHO B OAHOPOIHOM MarHUTHOM I10JIE.

[IpaBuno Jlenua.

NHAyKTUBHOCTB. SIBI€HHE CAMOMHAYKLIMHU. OJCKTPOABMXKYIIAS CHJa
CaMOMHYKIINH.

DHEprusi MAarHUTHOTO MOJIS KaTYIIKH C TOKOM.

DJIEKTPOMArHuTHOE TIOJIE.

TexHUYecKrne YCTpPONCTBA U MPAKTUUYECKOE IPHUMEHEHHUE: TOCTOSHHbBIC
MArHuThl, AJIEKTPOMATrHUTHI, 3JICKTPOJBUIATEIb, YCKOPHUTEINU 3JIEMEHTAPHBIX
YaCTUIl, UHIYKIIHOHHAS T1€Yb.

Jlemoncmpayuu

OnesIT Dpcrena.

OTKJIOHEHHE IIEKTPOHHOTO My4YKa MarHUTHBIM TOJIEM.

JIMHUY MHIYKIIUU MAarHUTHOTO TIOJIA.

BzanmonencTBrue AByX IMPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JenctBre cuitbl JIopeHiia Ha HOHBI AJIEKTPOJIUTA.

SIBiieHHE AIEKTPOMArHUTHON UHIYKIHH.

[Ipasuo Jlenua.

3aBUCUMOCTb  AJICKTPOABIKYIIEH CHJIbI HMHAYKIMM OT CKOPOCTH
W3MEHEHHUSI MarHUTHOTO ITOTOKA.

SIBiieHrEe CAaMOMHAYKITUH.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3yyeHne MarHuTHOTO MOJISI KATYIIKHA C TOKOM.

HccnenoBanue nelCTBUS MOCTOSHHOTO MAarHUTa HA PaMKYy C TOKOM.

HccnenoBanue siBIEHUS 3JEKTPOMArHUTHOW WHIYKIIHUH.

Paznen 5. KosieOaHusi ¥ BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpoMacHUMHbLE KOEOAHUSA

KoneGarenbnast cucrema. CBOOOAHBIE MEXaHMUYECKUE  KOJeOaHUS.
[Mapmonunueckue konebanus. [lepuon, yactora, amruTyna u ¢asza kKojaeOaHUM.
[IpyxvHHBIN MasgTHUK. MaTeMaTu4eCcKuii MassTHUK. YpPaBHEHUE TAPMOHHYECKUX
kosiebanuii. [IpeBpaienne sHEpTUn MPU TAPMOHUYECKUX KOJICOaHUSIX.

KoneGarenbupiii koHTYp. CBOOOJHBIE AJIEKTPOMArHUTHBIC KOJICOAHHS B
UJeaTbHOM KOJIeOaTeIbHOM KOHTYpEe. AHAJOTHUA MEXIYy MEXaHUYECKUMHU U
AIIEKTPOMArHUTHbIMU KoJieOaHusiMu. Dopmyna TomcoHa. 3akoH COXpaHEHUS
SHEPTUHU B UJICATTLHOM KOJIe0aTeIbHOM KOHTYPE.

[IpencraBnenne o0  3aryxaronmx  KoneOaHUSX.  BBIHYXKICHHBIC
MexaHudeckue koniebanus. Pe3onanc. BbvIHyXIEHHBIE AIIEKTPOMArHUTHBIE
KoJIeOaHusI.

ITepemennsbiii Tok. CHHYCOUJANBbHBIA TEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOTO TOKAa. AMIUIMTYJHOE U JCHCTBYIOIIEEC 3HAUCHHE CHJIBI TOKA W
HaIPSHKCHMUSL.

Tpancdopmarop. [IpousBoacTao, nepegadya  u norpebieHne
AIIEKTPUUECKOH  DHEPTUU. OKOJOTHYECKHE PUCKH TIPH  MPOU3BOICTBE
anekTposHeprun. KymbTypa MCIONB30BaHUS AJIEKTPOIHEPTUN B MOBCEIHEBHOMN
KU3HH.



TexHnueckne yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: AIEKTPUUECKUN
3BOHOK, TEHEPATOP NEPEMEHHOTO TOKA, JIMHUU AIEKTPOIEpe1ay.

Jlemoncmpayuu

HccnenoBanue mapameTpoB KojieOaTelbHOM CUCTeMbl (TMPYKUHHBIA WM
MaTeMaTU4eCKUN MasiTHUK).

Habmronenue 3aryxarmomnmx KojaeOaHui.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHUH.

HaGmionenue pezonanca.

CBOOOIHBIE PTIEKTPOMATHUTHBIE KOJIEOaHMUS.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIbI TOKa M HANPsHKEHHUSI OT BPEMEHM)
JUTSI 3JIEKTPOMArHUTHBIX KOJICOaHU M.

Pe3onanc mpu mocienoBaTeNIbHOM COEAMHEHUHM PE3UCTOpPA, KATYIIKU
WHJIYKTUBHOCTHU U KOHJAEHCATOpA.

Moienb TUHUAN 3JEKTPOIIEPENAUN.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomol

HccnenoBanne 3aBUCUMOCTH TEpUO/Ia MaJIbIX KOJIEOAHWM Ipy3a HAa HUTH
OT JIJTMHBI HUTU U MACCHI Ipy3a.

HccnenoBanne mnepeMEHHOIO TOKAa B LENM U3 IIOCIEI0BATEIIBHO
COEAMHEHHBIX KOHJIEHCATOPa, KaTyIIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpomMazHUNHblE 60IHbL

MexaHnuyeckue BOJHBI, ycloBUsl pacnpocTpaHeHud. [lepuon. CkopocTb
pacrpocTpaHeHHsi W JUiMHA BOJHBI. llomepeuHble M MPOAOIBHBIE BOJIHBI.
WNurtepdepenius u audpaxius MeXaHUIeCKUX BOJH.

3Byk. CkopocTh 3ByKa. [ poMKkoCTh 3ByKa. Beicota ToHa. TeMOp 3ByKa.

DONEKTPOMAarHWTHBIE BOJHBI. YCJIOBHUSl HW3JIYYEHHUS] DIIEKTPOMATHUTHBIX
BOJH. B3anmHas opuenTauus BektopoB E, B, V B 35IeKTpOMarHuTHOM BOJIHE.
CBoiicTBa 3JEKTPOMAarHUTHBIX BOJIH: OTPaXXEHUE, MPEIOMIICHHE, TOJIIpU3alus,
mudpakuus, uatepdepeHims. CKopoCTh MEKTPOMArHUTHBIX BOJTH.

[IIxana 3IeKTPOMArHUTHBIX BOJH. [I[puMeHEeHUE ANEeKTPOMArHUTHBIX BOJH
B TEXHUKE H OBITY.

[TpuHLIMIBI pauOCBsI3U U TeNeBUAEHUA. Pagnonokanusi.

DJIEKTPOMArHUTHOE 3arps3HEHUE OKPYKAIOIIEH CPEIbl.

TexHUuYecKue yCTpOICTBA M MPAKTHUUECKOE MPUMEHEHHUE: MY3bIKAJIbHbIE
WHCTPYMEHTHI, YIbTPA3ByKOBasi JIMATHOCTHKA B TEXHUKE W MEIUIIMHE, paaap,
paauonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBU-meus.

Jlemoncmpayuu

OO6pazoBaHue U pacIPOCTPAHCHHE MOMIEPEUYHBIX U MPOJOIBLHBIX BOJH.

KomnebGimromieecs Teno Kak HICTOYHUK 3BYKa.

HaGnronenue orpaxxeHus: U MpeTOMIICHUSI MEXaHUYECKUX BOJIH.

HaGmronenue natepdepeHnuu u qudpakiiny MEXaHUIECKUX BOJIH.

3BYKOBOM pE30HAHC.

HaGmronenue cBsi3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIATYIAOW H
4aCTOTOM KOJICOaHUH.

HUccnenoBaHnne  CBOWCTB  JJEKTPOMATHUTHBIX  BOJH:  OTPa)KCHHE,
MIpeIOMIICHUE, TTOsIpU3aIus, AUGPaKims, UHTEpPEPEHITHS.

Tema 3. Onmuka

I'eomerpruueckass ontuka. lIpsMonMHENHOE pacHpOCTpaHEHHE CBETA B
onHopoaHou cpexe. JIyu ceeta. ToueuHbI HICTOUHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHbI OTpakeHHs cBeTa. [locTpoenune nzoopakeHuit
B IUIOCKOM 3€pKaJe.



[Ipenomnenue cBera. 3akoHBI MpeEJIOMJICHUS CBeTa. AOCOIIOTHBIN
nokaszaresib npesomieHus. [loHoe BHyTpeHHee oTpakeHue. [IpeaenbHbiii yroa
MIOJTHOTO BHYTPEHHETO OTPAXKCHUS.

Hucniepcus cBeta. ClioxkHBIN cocTaB 0enoro ceera. L[BeT.

ColOuparomyie U pacceuBaromde JuH3bL. ToHkas nuH3a. POKyCHOE
paccTosiHUE W ONTHYECKas cuiia TOHKOM JMH3bI. [locTpoeHne n300pakeHuil B
COOMPAIOITUX U pacCeuBaIOIMUX JMH3aX. opMysia TOHKON JIMH3BI. YBEIHMYCHHE,
JlaBa€MO€ JINH30M.

[Ipenenbl MPUMEHUMOCTH T€OMETPUUECKON ONTHUKH.

BonnoBas onrtuka. MuTepdepennns cBera. KorepeHTHBIE HCTOYHUKH.
YcnoBusi HaOMIOACHUS MAKCUMyMOB M MHUHHMYMOB B HHTEpP(EpECHIIMOHHOM
KapTHHE OT JABYX CHH(A3HBIX KOTE€PEHTHBIX HCTOYHUKOB.

Hudpakuus cseta. JudpaxkinuonHas pemérka. YciaoBue HaOIIONCHUS
[JIJABHBIX MAaKCUMyMOB TMpU TMAaJ€HUM MOHOXPOMAaTHMYE€CKOr0 CBETa Ha
TU(GPAKIMOHHYIO PEIIETKY.

[Tonsipuzanus ceera.

TexHuueckne yCTpONCTBA M MPAKTUYECKOE IMPUMEHEHUE: O4YKH, JIyna,
¢doToanmapar, MPOEKIHUOHHBIN amnmapar, MHKPOCKOI, TEJIECKOM, BOJOKOHHAs
ONTHKA, TU(PPAKIIMOHHAS pEHIETKA, TTOJISIPOU/I.

Jlemoncmpayuu

[IpssMonMHENHOE pACIPOCTPAHEHUE, OTPAKEHHE M MPEJIOMIICHUE CBETA.
OnTuyeckue mpuoOpHI.

[TonHoe BHyTpeHHEE OTpakeHue. Mozenb CBETOBOA.

NccnenoBanne cBOWCTB U300paKEHHM B JIMH3AX.

Mogenu MUKpPOCKOTIa, TEJIECKOTA.

Hab6monenue nnrepdepeHiuu ceera.

HaGnronenue nudpaximm ceera.

Habmonenue agucnepcuu ceTa.

[TonyueHue cuekTpa ¢ MOMOIIBIO MPU3MBI.

[TonyueHnne criekTpa ¢ MOMOIIBIO0 TU(PPAKITMOHHON PEIIETKH.

HaGnronenue nonsipuzaiuu cBeTa.

Vyenuueckuii sxcnepumenm, nabopamopHwie pabomol

N3mepenue nokaszaresns IpeJoMIIEHUs CTEKIIA.

WccnenoBanue cBOWCTB U300paKeHUM B JIMH3AX.

Habmonenue agucnepcuu cBeTa.

Pa3nen 6. OcHOBBI crIENMAIBHON TEOPUHM OTHOCUTEILHOCTH

I'paHniel NpUMEHUMMOCTH  Kjlaccudyeckor  MexaHuku.  [locrtynmarer
CIICLIMAJIBHOW TEOPUM OTHOCHUTEIBHOCTH: WHBAPUAHTHOCTH MOXYJS CKOPOCTH
CBETa B BaKyyMe, IPUHILIMI OTHOCUTEIBHOCTH DUHIITEHA.

OTHOCHUTENBHOCTh  OJJHOBPEMEHHOCTH.  3aMEMJICHHE  BpPEMEHU U
COKpAILICHUE JIJINHBL.

DHeprust © UMIYJIbC PEISITUBUCTCKON YaCTHUIIBI.

CBsi3b Macchl C DHEPrHEl W HMMITYJbCOM PEISATUBUCTCKOM YaCTHUIIBI.
DHeprus MmoKosl.

Pasznen 7. KBanroBasi pu3uka
Tema 1. Dnemenmovt K6AHMOGOU ONMUKU
®otonbl. dopmyna Ilnanka cBa3u sHepruu (HOTOHA C €ro YaCTOTOM.
DHeprus u UMIyIbse (HOTOHA.



OtkpeiTiie U uccinenoBanue Goroddpdexra. Ombitel A. I. CrozneTosa.
3akonbl Qororddexra. YpaBHenue DiHmTeHa nis dotodrddexra. «KpacHas
rpa"una» ¢horodddekra.

JlaBnenue ceera. OnwiTel I1. H. JIleGenena.

XUMHYECKOE JIEUCTBUE CBETA.

TexHuyeckue ycTpoWCTBa M MPAKTUYECKOE MPUMEHEHHE: (POTOIEMEHT,
dboTonarymk, coHeuHas 0aTtapesi, CBETOAUO/I.

Jlemoncmpayuu

®dotor(PeKT Ha YCTaHOBKE C IIMHKOBOM IJIACTUHOM.

Hccnenosanue 3akoHOB BHENIHETO (hoTodPdexTa.

CBeToauon.

Conneunas O6arapes.

Tema 2. Cmpoenue amoma

Monens atoma Tomcona. OnwiTel Pe3epdopaa mo paccesHui0 o -4acTHII.
[lmanerapnas moxens aroma. Iloctymarel bopa. M3znydenune u mnomiomeHue
(GOTOHOB TpHU MEpPexXoJie aToMa C OJHOTO YPOBHS SHEPrHUHM Ha JApyrou. Bumabl
criekTpoB. CHEKTp YPOBHEW SHEPTrUU aToMa BOJOPOAA.

BonHoBeie cBoiicTBa uactuil. Bosnnwsl ge bpoins. KopnyckymsipHo-
BOJIHOBOM Jyajiu3M.

CHoHTaHHOE U BBIHYX/ICHHOE U3JIyYCHUE.

TexHUuecKkne yCTpOMCTBA M MPAKTHUYECKOE MPUMEHEHHUE: CIIEKTPaIbHbIN
aHaiu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu

Monens onbiTa Pesepdopra.

Ornpenenenue JIMHBI BOJIHBI JIa3epa.

HaGnronenue nuHeyaThiX CIEKTPOB U3ITyUYCHHUS.

Jlazep.

Vyenuueckuii sxcnepumenm, nabopamopHwie pabomol

HaGnronenue nuHevaToro CreKkTpa.

Tema 3. Amommnoe aopo

OKCIEPUMEHTHI, JI0Ka3bIBAIOIINE CIOKHOCTh CTpOEHHUs sAnpa. OTKpbITHE
paanoakTuBHOCTH. OmbiTel  Pesepdopna mo  ompeneneHuo  cocTaBa
paanoakTuBHOTO wu3nydeHusi. CBoicTBa anbda-, OeTa-, ramMMa-u3ITydeHHUs.
Bnnsinue paanoakTUBHOCTH Ha KUBbIE OPTAHU3MBI.

OTtkpeiTHE TpoTOHA U HeWTpoHa. HykmonHas monens siapa [elizenoepra—
NBanenko. 3apsan saapa. MaccoBoe uucio siapa. M30Tomel.

Anbba-pacnaa. DIEeKTpPOHHBIM ¥ TMO3UTPOHHBIN OeTa-pacman. [amma-
M3JIy4YeHue. 3aKOH paIMOAKTUBHOIO pacra/ia.

DHeprus CBsA3M HYKJIOHOB B sifipe. Snepusie cuibl. [{edext maccsl sapa.

SnepHble peakunu. JleneHue U CUHTES sEp.

Anepnsiii peaktop. TepmosinepHbiii cuaTe3. [IpoOieMbl M MEPCIEKTHUBBI
SIEPHON SHEPIeTUKU. DKOJOTHUYECKHUE aCIEKThI JIEPHON SIHEPTETHUKHU.

DOneMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

MeTop1 HaOMIONEHUS U PETUCTPAIIIN AIIEMEHTAPHBIX YaCTHII.

dyHIaMeHTalIbHBIE B3aUMOJICUCTBHsI. ENMHCTBO (Pu3nMyeckoil KapTHUHBI
MHUpa.

TexHuueckue yCTpOWCTBA W TMPAKTUYECKOE MPUMEHEHHUE: JAO3UMETP,
KaMmepa BuiibcoHa, siiepHbIi peakTop, arToMHasi ooM0a.

Jlemoncmpayuu
Cu€TurK MOHU3HUPYIOIIUX YACTHIL.
Vuenuueckuii sxcnepumenm, nabopamopmvie pabomol



Hccnenosanue TpekoB yacTuil (10 TOTOBBIM (oTorpadusim).

Pa3nen 8. JiieMeHTBI aCTPOHOMNH U ACTPOPU3UKH

Ortanbl pa3BUTHS acTpOHOMHH. [IpuKIagHOE W MHPOBO33PEHUYECKOE
3HAYE€HHE ACTPOHOMUMU.

Bun 3Bé3nnoro neba. Co3Besnusi, sipkue 3BE3MbI, MIIAHEThI, UX BUIAUMOE
IBUKCHHE.

Conneunas cucrema.

Connue. ConHeunass akTUBHOCTb. McTtounuk sHeprun ConHLIA W 3BE3N.
3BE3MbI, UX OCHOBHBIE XapaKTEPUCTUKHU. J(MarpamMma «CHEKTpaJbHBIA KJacC —
CBETHUMOCTbY». 3BE3/Ibl ITIABHOW IOCIIEI0BATENBHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTB» ISl 3BE3]] IJIaBHOM I10CJIEI0BATEIBLHOCTU. BHYTpeHHEE CTpoeHue
3BE311. COBpEMEHHBIE MTPEACTABICHUS O MPOUCXOXKICHUH U 3BotonMy CoJIHIIA U
3BE3/1. DTaIbl )KU3HU 3BE3I.

Muieunbiid IlyTe — Hama [Namaktuka. ITonoxenune u auxenue CoJiHIIA B
lNanaxktuke. Tunel ranakruk. Paguoramaktuky v kBaszapbl. UEpHbIE ABIPHI B
A/Ipax TAITAKTHUK.

Bcenennas. Pacmmpenue Bcenennoit. 3akon XaO6na. PazGeranue
rajakTuk. Teopus bonbioro B3peiBa. PenukToBoe u3iyyeHue.

Macmrtabnas ctpykrypa Beenennoit. Metaranakruka.

Hepeménnsie mpo0iaemMbl aCTPOHOMUMU.

Yuenuuecxue nabnooenus

HaGmronenus HeBOOPYKEHHBIM TJ1a30M C HUCIIOJIb30BAHUEM KOMITHIOTEPHBIX
NPWIOKEHUA I ONpEAeNIeHUs TIOJNOKEHUsT HEOEeCHBIX OOBEKTOB Ha
KOHKPETHYIO JaTy: OCHOBHbIe co3Be3Ausi (CeBepHOIo MONylIapus U SPKHE
3BE3MBI.

HaGmronenus B Teneckon Jlynsl, utanet, Mneunoro [ytu.

O06o0maroiiee NOBTOpeHne

Ponp ¢u3MKM W acTpOHOMHUHM B DKOHOMHUYECKOM, TEXHOJIOTHYECKOM,
COIMAIbBHOW W JTHYECKON cdepax IesTENHbHOCTH 4YelIOBEKa, POJb U MECTO
(GU3MKK W acCTPOHOMHUU B COBPEMEHHON HAay4YHOW KapTUHE MHUpa, pOJib
¢dusnueckoit Teopun B (HOPMHUPOBAHUU TIPEICTABICHUN 0 (PU3NYECKON KapTHUHE
MHUpa, MeCTO (U3MUECKOW KApTUHBI MHUpa B OOIIEM pSAIy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX NPEACTABICHUN O IIPUPOJIE.

MexknpeamMeTHble CBA3HU

Nzydenue kypca ¢pusznku 6a30Boro ypoBHs B 11 Kiacce oCymiecTBIseTcs ¢
YYETOM COJIEPIKATEIBHBIX MEXIPEAMETHBIX CBA3CH C KypCcaMH MaTEMAaTHKH,
OMOJIOTHH, XUMHH, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemuvie nonsamus, CBI3aHHBIE C U3yYEHUEM METO/IOB HAYYHOTO
MMO3HAHUS: SBJICHHUE, HAyYHBIM (DAKT, Tumore3a, Gu3ndeckas BETUYHHA, 3aKOH,
Teopusi, HaOMIOEHUE, SKCTIEPUMEHT, MOACIIUPOBAHUE, MOJIC)Ib, NU3MEPECHHE.

Mamemamuka: pemwIeHUE CHUCTEMBI YPABHEHHUM, TPUTOHOMETPUUYECKUE
byHKIUY: CHHYC, KOCHHYC, TaHTEHC, KOTaHI'€HC, OCHOBHO€
TPUTOHOMETPUUECKOE TOXKJIECTBO, BEKTOPBI U UX MPOEKIHUHU HA OCH KOOPAUHAT,
CIIOKCHHE BEKTOPOB, TPOU3BOJHBIC DIEMEHTAPHBIX (PYHKIMM, TPU3HAKH
MoI0OusT TPEYTrOJBLHUKOB, OMpEnesieHue IUIOMAaAu TUIOCKUX (uryp u oO0béma
TeJL.

buonocus: >nekrpudeckue SBICHHUS B JKUBOW TMPHUPOJAE, KOJIeOATEIIbHBIC
JNBWXEHUSI B JKUBOM NPUPOJIC, ONTHUYECKUE SBICHUS B KWUBOU MPHUPOJE,
JNEUCTBUE pAIMAllN HA KUBbIE OPTraHU3MBI.



Xumus: CTpOCHHE aTOMOB M MOJEKYJ, KpUCTAJUIMYECKas CTPYKTypa
TBEPABIX TEJ, MEXaHU3Mbl OOpa30BaHUA KPUCTAUIMYECKON PEHIETKH,
CHEKTpaJIbHBIN aHAIIN3.

l'eoepaghusi: maruuTHbIE TONIOCA 3€MIIM, 3alleKd MArHUTHBIX Py,
doTochEMKa 3eMHOM MMOBEPXHOCTH, MPEACKA3aHUE 3EMIICTPSICEHUIA.

Texnonocusa: NUHUM BJEKTpOIEepenay, TEeHEpaTop IEePEMEHHOIO0 TOKa,
AIIEKTPO/IBUTATEh, MHAYKIIMOHHAS TIeUb, pajap, pajauoNpUEMHUK, TEIEBU30D,
anteHHa, tenedon, CBU-nieub, MpOEKIIMOHHBINA amnmapar, BOJIOKOHHAs OITHKA,
COJTHEYHAsI Oarapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

OcBoenne yueOHOTO mpeamera «Dusnka» Ha ypOBHE CPETHETO OOIIETo
obpazoBaHus (0a30BbIH  YpOBEHb) JIOHKHO  OOECHEUYUTh  JIOCTHXKCHHE
CJICAYIOMIUX JTHIYHOCTHBIX, METAPEAMETHBIX U TPEAMETHBIX 00pa30BaTeIbHBIX
pE3yIBTaTOB.

JIMYHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIE pe3yJbTaTbl OCBOEHHUS YydeOHoro mnpeamera «Dusuka»
JNOJDKHBI ~ OTpaXkaTb ~ T'OTOBHOCTb M CIIOCOOHOCTh  OOy4Yaromuxcs
PYKOBOJICTBOBATbCSI C(HOPMUPOBAHHOM BHYTPEHHEH TMO3UIMEH JIUYHOCTH,
CUCTEMOI LEHHOCTHBIX OpPUEHTALWM, MO3UTUBHBIX BHYTPEHHUX YOEKIACHU,
COOTBETCTBYIOUIUX TPAJULIMOHHBIM LEHHOCTSAM POCCHICKOrOo 0OIlecTBa,
pacIIMpeHne JKU3HEHHOTO OIbITa W ONbITa JACATEIBHOCTH B IPOLECCE
peanr3anyy OCHOBHBIX HANpPABICHUN BOCIIUTATEIIBHON AEATEIBHOCTH, B TOM
YUCJIE B YACTHU:

1) rpamaaHCKOro BOCIIUTAHUSA:

c(hOpMHPOBAHHOCTh  TIPaXIAHCKOM  MO3MLUMU  OOydyaromerocs  Kak
AKTUBHOTO U OTBETCTBEHHOIO YJI€HA POCCUKCKOTO OOIIECTBA;

NPUHATUE TPAAUIMOHHBIX OOIIEYEIOBEYECKHX TI'yMAHUCTUUYECKUX U
JNEMOKPATUYECKUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JIEATENIBHOCTh B MHTEpECAX TPAXKIAHCKOTO
o011ecTBa, y4acTBOBAaTh B CAaMOYIIPABJIECHUHU B 00pa30BaTEIbHON OpraHu3aliy;

YMEHHE  B3aWMOJEHCTBOBATH C  COLMAJBHBIMA  WHCTUTYyTaMH B
COOTBETCTBHUHM C UX (DYHKIUAMH U Ha3HAYCHUEM;

TOTOBHOCTbh K TYMaHUTAPHOU U BOJIOHTEPCKOM €S TENBHOCTH;

2) NaTPUOTHYECKOr0 BOCIIUTAHUS:

c(hopMUPOBAHHOCTh pOCCUICKOU rpaXJaHCKOU UJICHTUYHOCTH,
MaTPpUOTU3MA;

LIEHHOCTHOE OTHOUIEHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JIOCTH/KECHHAM
POCCUICKHX YUEHBIX B 00IaCTU (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUUECKOTO NTOBE/ICHNUS;

CIIOCOOHOCTh OLIEHMBATh CUTYAlMIO U MPUHUMATh OCO3HAHHBIE PEILICHUS,
OPHUEHTHUPYSACHh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH, B TOM YHUCJIE B
NESTEIIbHOCTH YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIaJa B TOCTPOCHHUE YCTOMYUBOTO OyAylIEro;

4) 3¢TeTU4€eCKOro BOCIIMTAHUSA :

ACTETUYECKOE OTHOLICHWE K MHpPY, BKJIKOYAs OCTETHUKY HAyYHOIO
TBOPYECTBA, MPUCYIEr0 (U3HUECKON HAYKE;

5) Tpy10BOro BOCIIUTAHMSA:

MHTEPEC K Pa3IUdHbIM chepaM npodecCHoHAIbHON AESTENbHOCTH, B TOM
YHUCJie CBA3aHHBIM C (PU3MKOM M TEXHMKOM, YMEHHE COBEpILIaThb OCO3HAHHBIN
BBIOOp Oyaymie mnpodeccur W peannu30BbIBaTh COOCTBEHHBIC >KU3HEHHBIC
IJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHHUIO M CamMOOOpa30BaHUIO B
o0nacTv PU3MUKKU Ha MPOTSHKEHUU BCEH JKU3HMU;

6) IK0JIOrM4eCKOro BOCIIUTAHMSI:



c(hOpMHUPOBAHHOCTh HKOJIOTUYECKON KYyIbTYpbl, OCO3HAHUE TIJI00ATBLHOTO
XapakTepa HKOJIOTUYECKHUX MPoOIIeMm;

IUTAHUPOBAHWE U OCYIIECTBICHHE ACHCTBUN B OKpYXKalollell cpelne Ha
OCHOBE 3HaHUS LIeJIeH YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTRA;

pacUIMpEeHUE ONbITa JEATEILHOCTH HKOJOTUYECKOM HANpaBICHHOCTH Ha
OCHOBE UMEIOLIUXCS 3HAaHUH M0 (PU3UKE;

7) IEHHOCTH HAYYHOI0 MO3HAHNS:

c(hOopMHPOBAHHOCTH MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3UUECKON HAYKHU;

OCO3HAHUE IIEHHOCTU HAYy4YHOH AEsTENbHOCTH, TOTOBHOCTh B IpOIECCE
U3ydeHus (U3UKA  OCYHICCTBISTH MPOEKTHYI0 U MCCIEAOBATEIbCKYIO
NeSTeIbHOCTh UHAUBUAYAIBHO U B TPYIIIIE.

METAIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIe YHHBEpPCAJbHbIE YUeOHbIE TelCTBUSA
ba3oBble JJornyeckue JelcTBHUA:

CaMOCTOSITENIbHO  (OPMYIMPOBATh W aKTyaJIM3UpPOBaTh  IMPOOJIEMY,
paccMarpuBarh €€ BCECTOPOHHE;

OTIPENICIIATh MM JICSITSIBPHOCTH, 3a/JaBaTh MHapaMeTpbl M KPUTEPUU HX
JOCTH KEHUS;

BBISBIIATH 3aKOHOMEPHOCTH U TPOTHBOPEYHMS B pacCMaTpHUBaEMbIX
(bu3HUECKUX SBICHUSIX;

pa3pabarbIBaTh IJIaH PEIICHUS MPOOIEMBbI ¢ YIETOM aHAIM3a UMEIOITUXCS
MaTepHaIbHbIX K HEMaTePHAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JCATEIBbHOCTh, OIICHUBATh COOTBETCTBHUE
PEe3YJIBTATOB 1IEJISIM, OLICHUBATh PUCKH ITOCIICICTBUI ACATEILHOCTH,

KOOPJAMHUPOBaTh W  BBINOJHATH pPabOTy B  YCIOBHSAX PeallbHOTO,
BUPTYaJIbBHOTO ¥ KOMOMHHPOBAHHOTO B3aMMOJICHCTBUS;

pa3BUBATh KPEaTUBHOE MBIIIJICHUE TIPH PEIICHUH KU3HECHHBIX MPOOIIEM.

ba3oBbie ucciiegoBare/ibCKue J1eiiCTBHUA:

BJIQJCTh HAYYHON TEPMHHOJIOTHEH, KITFOUCBBIMU TOHATHUSIMH M METOJaMHU
busnuecKol HayKH;

BJIAJICTh HaBBIKaMH y4eOHO-UCCIIeI0BATEIbCKOM u MIPOEKTHOMN
NEATCIBHOCTH B 00JIacTH  (U3UKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY  TOWUCKY  METOJOB  pEIIeHHs  3a1ad  (PU3UYECKOTo
CoJIepKaHus, MPUMEHEHUIO Pa3INIHBIX METOAOB TIO3HAHHS;

BJIQJICTh BHUJAMH JIEATCILHOCTH TIO TOJYYCHHIO HOBOTO 3HAHHS, €T0
WHTEPIpPETAINK, TPeoOpa3oBaHUI0 W TMPUMEHEHHIO B Pa3JIMYHBIX YYCOHBIX
CUTYaIUsX, B TOM YUCJIE NPU CO3TaHUH YICOHBIX MPOEKTOB B 00JIaCTH (DU3HKY;

BBISIBIISITh TIPUYMHHO-CJICACTBEHHBIC CBSI3M W aKTyaJM3UpPOBATh 3aj1ady,
BBIJIBUTATh TUTOTE3y €€ pEIleHus, HaXOIUTh apTyMEHTHI JIJIsl JOKa3aTebCTBA
CBOMX YTBEPKJICHMIA, 33/1aBaTh MapaMeTPhl U KPUTESPUH PEIICHUS;

aHAJM3UPOBATh TIONYYCHHBIE B XOJI€ PpEIICHUS 3aJadud Pe3yJIbTaThl,
KPUTUYECKH OIICHUBATh WX JOCTOBEPHOCTh, MPOTHO3UPOBATH HM3MEHEHUE B
HOBBIX YCIIOBHSIX;

CTaBUTh W (OPMYIHPOBATh COOCTBEHHBIE 3aJauyd B 0Opa30BaTEIbHOMN
JESTETLHOCTH, B TOM YHCIIE TIPU U3YyYEHUN DUBHUKY;

JlaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OIIEHUBATh MPUOOPETEHHBIN OTIBIT;



yMETh TIEPEHOCHUTh 3HaHUS TI0 (U3UKE B MPAKTHYECKYH0 00JacTh
KU3HEACATEILHOCTH,

yYMETh UHTETPUPOBATh 3HAHUS W3 Pa3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE HJIEH, ITPEIJIaraTh OpUTMHAIBHBIC MOIXO/IbI U PEIICHUS;

CTaBUTh MIPOOJIEMBI U 3aJ1a4H, JIOMYCKAIOIIUE aJIbTePHATUBHBIC PEIICHUS.

PabGora ¢ undgopmanueii:

BJIaJCTh HABBIKAMH IMOJy4YeHHS HHGOpMAIUU (PU3UIECKOTO COAep KaHUs
U3 HUCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOSITEILHO OCYIIECTBISITh MOUCK, aHAJIU3,
CHUCTEMAaTHU3allUI0 M UHTEPIPETAIUI0 HHPOPMAIIMN PA3IMYHBIX BUIO0B U (HOpM
IpeICTaBICHNUS,

OIICHUBATH JIOCTOBEPHOCTHb HH(POPMAIINH;

UCIIONIB30BaTh  CpeicTBa HMHGOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJIOTUI B pCIICHUHU KOTHUTHBHBIX, KOMMYHUKATUBHBIX U
OpraHU3aIMOHHBIX 33/1a4 C COONIIOJIEHUEM TPeOOBaHUN SPTOHOMUKHU, TEXHUKH
0€30MacHOCTH, TUTHEHbI, pecypcocOepeKeHHs], MPABOBbIX U ITHUYECKUX HOPM,
HOpM HHGOPMAITMOHHON 0€30IIaCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUYECKOTO CONEPKaHUS B Pa3IMYHBIX (popmarax ¢
ya€TOM Ha3HayeHus WHOOpPMAIMU ©  IEJEBOM  aydUuTOpUU, BBIOMpas
ONTUMAJIbHYIO (POpMY TIPEACTABICHUS U BU3YyaIU3aIUH.

KoMmMyHuKaTHBHBIE YHUBEpPCAJbHbIE y4eOHbIe 1eHCTBUS:

OCYIIECTBIISATh OOIIEHHME Ha YypokKax (U3MKKM U BO BHEYPOUHOUH
NEATEIIbHOCTH;

pacrio3HaBaTh MPEANOCHUIKA KOH(PIMUKTHBIX CHTyallUd ¥ CMsT4aTh
KOH(JIUKTHI;

Pa3BEPHYTO W JIOTMUYHO H3Jararb CBOIO TOYKY 3PEHUS C HUCIOIb30BAHUEM
SI3bIKOBBIX CPEICTB;

MOHUMATh U UCMOJIb30BaTh MPEUMYIIECTBA KOMAaHAHON U MHIWBUIyaIbHOU
paboThI;

BBIOMpPATh TEMATUKy U METOAbl COBMECTHBIX JCHCTBUN C Yy4ETOM OOIIUX
MHTEPECOB U BO3MOXXKHOCTEN KAXKJIOTO WieHa KOJIJIEKTHUBA;

OPUHUMATh I€JIM COBMECTHOM JAESATEIbHOCTH, OPraHU30BBIBATH U
KOOPAMHUPOBATHh JECUCTBUA IO €€ NOCTHXXEHHIO: COCTABJIAThH IUIAH JCHCTBHH,
pacipenensaTh pojiu ¢ y4éTOM MHEHUW YYaCTHHMKOB, OOCYXIaTh pe3yJbTaThl
COBMECTHOM paboTHI;

OIICHMBATh KAYECTBO CBOETO BKJAJa M Ka)XJOr0 y4aCTHHKA KOMaHJIbl B
oO1uii pe3ynbpTar Mo pa3padOTaHHBIM KPUTEPUSIM;

MpeayiaraTb HOBBIE MPOEKTHI, OLICHUBAaTh HUJEU C MO3UIMU HOBU3HBI,
OPUTMHAIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYILIECTBIISITh TO3UTUBHOE CTPATETUYECKOE IIOBEJICHUE B PA3IUYHBIX
CUTYAIUAX, TIPOSBIISITH TBOPYECTBO U BOOOpaKEHNE, OBITh MHUIIMATUBHBIM.

PerynsiTuBHBIE YHUBEpPCAJIbHbIE YUeOHbIE JeiiCTBUSA
Camoopranusanus:

CaMOCTOSITEJIbHO  OCYILECTBIISITh  [MO3HABAaTEIbHYIO JEATEIBHOCTh B
obmact (U3MKM W ACTPOHOMHH, BBISBIATH MPOOJIEMBbI, CTaBUTh U
dbopMynupoBaTh COOCTBEHHBIC 3a1a4H;

CaMOCTOSITEJIbHO COCTABJIATH IUIaH PEIICHUS] PACUETHBIX M Kau€CTBEHHBIX
3a/1a4, TUTAH BBITIOJHEHUS TPAKTHYECKOW paldOThl ¢ Y4ETOM HUMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MPEAIOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CUTYalIHsIM;



paclMpsaTh paMKd ~ y4eOHOTO TpeaMeTa Ha  OCHOBE  JIMYHBIX
IIPETNOYTECHUM;

JieaTh OCO3HAHHBIM BBIOOpP, aApryMeHTHUpPOBaTh €ro, Oparb Ha ceos
OTBETCTBEHHOCTb 3a PEIICHHUE;

OILICHUBATh MPUOOPETEHHBIN OIIBIT;

croco0CTBOBaTh (POPMUPOBAHUIO M MPOSBICHUIO SPYIHUIMH B 001acCTH
(GU3MKK, TOCTOSHHO TOBBINIATH CBOM OOpa30BATENBHBIM M  KyJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJ/Ib, IMOIMOHAIbHBIH HHTE/UIEKT:

JIaBaTh OIIEHKY HOBBIM CUTYallMsIM, BHOCUTh KOPPEKTUBHI B JCSATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YIIBTATOB 1IEIISIM;

BIQJIETh HaBBIKAMHU TO3HABaTEJbHOW pEQUIEKCMM KaK  OCO3HaHMUS
COBEPIIIAEMbIX JICMCTBUI W MBICIHUTEIBHBIX TMPOIECCOB, UX PE3YJIbTATOB U
OCHOBAaHUM;

UCIIOJIb30BaTh TMPUEMBI pedIeKCUU U OILIEHKHM CUTYyallMH, BBIOOpa
BEPHOTO pPEIICHUS;

YMETh OIIEHHUBATh PUCKH M CBOECBPEMEHHO MPUHUMATh PEHICHUS MO UX
CHUKCHHUIO;

OpUHUMAaTh MOTHUBBI M apryMEHTHI JPYTHX IPU aHAJIU3€ pe3yJbTaToB
NeSITeTbHOCTH;

npUHUMATh ce0s, TOHUMAasi CBOM HEJIOCTATKU U JJOCTOMHCTBA;

OpUHUMAaTh MOTHUBBI W apryMEHTHI APYTHX IPU aHaJU3€ pe3yJbTaToB
NeSITeTbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JIPYTUX HA OIIMOKH.

B nporecce nocTukeHus IMYHOCTHBIX PE3YIBTATOB OCBOEHUS ITPOTPAMMBI
no ¢u3Mke I YPOBHS CpeAHEro oOmero oOpa3oBaHUs Yy OOy4aromuxcs

COBEpIIICHCTBYETCS AIMOIMOHATbHBIH WUHTEIUICKT, TIPEIIOJIar Ao
c(hOopMHUPOBAHHOCTb:
CaMOCO3HAaHMS,  BKIIOYAIOIIETO  CIOCOOHOCTh  TNOHMMAaTh  CBOE

AOMOIIMOHAIBHOE COCTOSIHUE, BHUJCTh HAIPaBICHUS Pa3BUTHS COOCTBEHHOM
AMOIIMOHAILHOM C(ephl, OBITh YBEPEHHBIM B ce0e;

CaMOPETYIMPOBAHHS, BKIIOYAOIIETO CAMOKOHTPOJIb, YMEHHE NMPHHUMATh
OTBETCTBEHHOCTh 3a CBOE TMIOBEJEHUE, CIIOCOOHOCTh AaJanTUPOBAThCS K
AOMOIIMOHAILHBIM HM3MEHEHUSIM M TPOSBIATh THOKOCTb, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBAIIUU, BKIIOYAIONIEH CTPEMIICHUE K JIOCTHKEHUIO TIEIH
U YCIIEXY, ONITUMH3M, HHUIIHATUBHOCTh, YMEHUE JICUCTBOBATH UCXOMS U3 CBOUX
BO3MOKHOCTEH;

OMIIATUH, BKJIIOYAIONMICH CHOCOOHOCTh TOHHMMATh  3MOIUOHAIBHOE
COCTOSIHUE JPYTMX, YyYWUTHIBaTh €r0 TpPU OCYIICCTBICHHH OOIICHWS,
CIIOCOOHOCTB K COYYBCTBHIO U COTIEPEKUBAHUIO;

COIMAIbHBIX ~ HABBIKOB, BKIIIOUAIONIMX  CIIOCOOHOCTh  BBICTPAUBATH
OTHONIEHUS C JPYTHMH JIOAbMH, 3a00TUTHCS, POSIBIISITH UHTEPEC U pa3peniarh
KOH()JIUKTHI.

HPEAMETHBIE PE3VYJIBTATBI

K xonny oOyuenus B 10 kjacce mpeaMmeTHbIE pe3ynbTaTbl Ha 0a30BOM
YpOBHE JOJKHBI OTpaxarb cHOPMHUPOBAHHOCTD y 00YUAIOIIUXCS YMEHUM:



JIEMOHCTPUPOBATh Ha MPUMEPAX POJib U MeCTO GU3UKU B (POPMUPOBAHUU
COBPEMEHHOM HAayYyHOW KapTHHBI MHUPA, B Pa3BUTHH COBPEMEHHON TEXHUKHU U
TEXHOJIOTUH, B IPAKTUYECKON JEATEILHOCTH JIIOICH;

YUUTHIBATh TPAHUIBI MPUMEHEHUS H3YYEHHBIX (U3MUYECKUX MOJIEIICH:
MaTepuajibHasg TOYKa, MHEpLHUalbHAs CHUCTeMa OTCu€Ta, aOCONIIOTHO TBEPIOE
TE€J0, UJICAJIbHBIN a3, MOJIEIU CTPOCHHUS Ta30B, KUAKOCTEH U TBEPABIX TET,
TOYEUHBIN AJIEKTPUUYECKUI 3apsij PU pelieHnn PU3nYecKuX 3a/1ay;

pacrio3HaBaTh (U3MYECKHE SBICHUS (MPOIECChI) M OOBICHATH HX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJEKYJISIPHO-KUHETUYECKOW TEOPUU CTPOCHUS
BEUIECTBA M  DJEKTPOJMHAMUKH: PABHOMEPHOE U  PaBHOYCKOPEHHOE
OpsIMOJIMHEHHOE  JIBIKEHUE, CBOOOJHOE TaJeHuEe TeJ, JABUKEHUE II0
OKPY)KHOCTH, WHEpLUs, B3auMoOJEHCTBUE Tel, audPy3us, OpoyHOBCKOE
JIBUKEHUE, CTPOEHUE KUJIKOCTEH U TBEPABIX TeJ, U3MEHEHHE 00bEMa Tel Mpu
HarpeBaHuM (OXJaXKJIEHUH), TEIUIOBOE PaBHOBECHE, MCIApEeHHE, KOHIACHCAIHS,
IUTABJICHUE, KPUCTAJUIM3alMsl, KHUIEHUE, BIAXHOCTh BO3/yXa, IOBBIIICHUE
JaBJICHUS Ta3a MpU €ro HarpeBaHUU B 3aKPBITOM COCY/AE, CBSI3b MEXKIY
napamMeTpaMu COCTOSHUSI Ta3a B H30Mpolleccax, »dJeKTpu3auus Ted,
B3aUMOJIECTBUE 3apsI/I0B;

OMKCHIBATh MEXaHUUYECKOE JBUKECHHUE, UCIIONB3Ys (PU3UUECKHUE BETUUHHBL:
KOOpJUHATa, MyTh, MEPEMEILEHUE, CKOPOCTh, YCKOpPEHHE, Macca Tela, CHIIa,
UMITYJIBC TEJIa, KHHETUYECKask YHEPT U, TOTCHI[MATbHAs YHEPTUsl, MEXaHU4YeCKas
paboTra, MeXxaHHW4YecKass MOIIHOCTh; MPU ONHCAHUU TPABUILHO TPAKTOBATh
(bu3HUEeCKU CMBICT MCMOJIb3YEMbIX BEIUYHH, MX O0O3HAYEHUS U €IUHUIIBI,
HAXOIUTh (POPMYIIBI, CBA3BIBAIOIINE TAHHYIO (PU3UUYECKYIO BEJIMUUHY C APYTUMHU
BEJIMYMHAMU;

OMKCHIBATh W3YYCHHBIE TEIUIOBBIE CBOMCTBA TEJI M TEIUIOBBIC SIBICHMUSI,
UCTIONB3Ys (DU3MYECKHe BEJIMYMHBI: JIaBJIEHWE Tra3a, TeMIlepaTypa, CPEIHssI
KUHETHYECKas SHEPTUS Xa0TUYECKOTO JIBKEHUS MOJIEKYII,
CpeIHeKBaJApaTUYHasi CKOPOCTh MOJEKYJ, KOJUYECTBO TEIUIOTHI, BHYTPEHHSS
sHeprus, pabora raza, KOIPPUIMEHT TOJIE3HOTO JIEUCTBHS TETIOBOTO
JIBUTATEJIA; TP OMUCAHWW TPABUIBHO TPAKTOBATh (DU3UYECKHUI CMBICIT
UCTIOJIb3YEMBIX BEJIMYHMH, WX O0O3HAUCHUS W E€IUHUIIBI, HAXOIUTH (HOPMYIIHI,
CBSI3BIBAIOLINE JAHHYIO (PU3NYECKYIO BEIMYMHY C IPYTUMU BEJIMYMHAM;

OMKCHIBaTh  W3YYCHHBIE  DJIEKTPUUYECKHE  CBOWMCTBA  BEIIECTBA U
AIIEKTPUUECKUE SBJICHUS (TPOIECCHI), HUCMONB3ysd (DU3NYECKUEe BEIMYMHBI:
AIIEKTPUUECKUH 3apsl, HIEKTPUUECKOE TI0JIe, HAMPSHDKEHHOCTD OIS, TOTSHITHAT,
Pa3HOCTh TOTCHIMAJIOB; MPU ONUCAHWM TMPABUILHO TPAKTOBATh (PU3MUECKUI
CMBICJI HCTOJB3yEMbIX BEIIMYWH, WX OOO3HAYEHUS W CIWHMIIBI, YKa3bIBaTh
(dbopMynbl, CBA3BIBAIONIUE JAaHHYIO (U3UYECKYI0 BEIUYHHY C JIPYyTUMHU
BEJIMYMHAMU;

aHATM3UPOBaTh  (U3MYECKUE TIPOIECCHl W SIBICHUSA, HCIOJIb3YS
¢u3nuecKkrue 3aKOHbI W MPUHIUIBL: 3aKOH BcemupHoro tarorenus, I, 11 u III
3akoHbl HpIOTOHA, 3aKOH COXpaHEHUS MEXaHUYECKOW DHEPIruM, 3aKOH
COXPaHECHUS UMIY/IbCa, MPUHIIMI CYNEPIO3UIINN CHJI, TPUHITUI PaBHOIPABUS
WHEPIUAIBHBIX CHUCTEM  OTCYETA, MOJEKYISIPHO-KUHETUUYECKYIO  TEOPHIO
CTPOEHUS BEILECTBA, Fa30BbI€ 3aKOHBI, CBSA3b CPEIHEN KUHETUYECKON SHEPTruu
TEIUIOBOTO JIBWXKEHHSI MOJEKYN ¢ aOCOJIOTHOW TeMIEpaTypoil, MEpBbIA 3aKOH
TEPMOJIMHAMUKH, 3aKOH COXPAaHEHUS 3JIEKTPUUYECKOTO 3apsijia, 3akoH Kymowna,
IIPU 3TOM Pa3InyaTh CIOBECHYIO (OPMYITHPOBKY 3aKOHA, €T0 MaTeMaTUYEeCKOe
BBIPKCHUE U yCIIOBUS (TPAHMIIBI, 00IACTH) TPUMEHUMOCTH;



OOBSICHATh OCHOBHBIC TMPUHIMUIIBI JIEUCTBHUS MAalllUH, NOPUOOPOB U
TEXHUYECKUX YCTPOMNCTB; pa3iinyaTh yCIOBUA MX O€30M1aCHOTO MCIIOJIb30BaHUS
B MTOBCEHEBHOM KU3HU;

BBITIOJIHATh JKCIEPUMEHTHI 0 HCCIENOBAaHUIO (DU3UYECKUX SIBICHUN U
IIPOLIECCOB C HKCIIOJIb30BAHUEM TMPSIMBIX M KOCBEHHBIX M3MEPEHUH, MPU 3TOM
dbopMynupoBarh MpoOnemy/3afady W THUIOTE3Y Y4yeOHOTO SKCIIEpUMEHTA,
coOUpaTh YCTAaHOBKY M3 MPEUIOKEHHOTO OOOpYIOBaHUS, MPOBOIUTH OIBIT U
(bopMynupOBaTh BHIBOJIBI;

OCYILIECTBIISITh MPSIMbIE U KOCBEHHBbIE M3MEpPEHUs (PU3MUYECKUX BEIUYHH,
OpyU STOM BBIOMpPATh ONTUMAJIBHBIA CIOCOO M3MEPEHHS U HCIOJIb30BaTh
M3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHHU;

UCCIIEZIOBaTh 3aBUCHUMOCTHM MEXAYy (U3MUYECKUMH BEIMUYMHAMHU C
UCIIOJIb30BAHUEM MPSIMBIX U3MEPEHUN, IPU 3TOM KOHCTPYHPOBAaTh YCTaHOBKY,
(bukcupoBaTh pe3yNbTaThl MOJTYYEHHOW 3aBUCUMOCTH (PU3NYECKUX BEIUYUH B
BU/JIE TAOJIUIL U TpadUKOB, AeNIaTh BHIBOJIBI 110 PE3yIbTaTaM UCCIEIOBAHMUS;

coOoaaTh mpaBuiia 6€30MaCHOTO TPy MIPU NMPOBEIECHUH HCCIEI0BaHUN B
pamMKax ydeOHOro S3KCIIEpUMEHTa, y4eOHO-UCCIIEAOBATEIbCKOM W MPOEKTHOU
JESITEIbBHOCTH C UCIIOJIb30BAHUEM U3MEPUTEIbHBIX YCTPOUCTB U 1a00paTOPHOrO
000pyIOBaHUS;

pemars pacyéTHbIE 3a/laud C SIBHO 3aJaHHOM (PU3MUECKONl MOJEelnblo,
UCTOIb3ysl (PU3MUECKUE 3aKOHbl U IMPHUHIMIIBI, HA OCHOBE aHajW3a YCIIOBUS
3a1a4 BBIOMPATh (U3NYECKYIO MOJEIb, BBIACIATH (PU3HICCKHC BEINYUHBI
(opMmyinbl, HEOOXOIUMBIE [UIsl €€ pelIeHUs, MPOBOAUTH PacuéThl U OLIEHUBATbH
peanbHOCTh NOJYYEHHOTO 3HaYeHUs (PU3HUECKOM BETMUHMHBI;

pemiarb Ka4eCTBEHHBIC 3aJ1aui: BBICTPANBATh JIOTUYECKH
HEMPOTUBOPEUUBYIO LIETIOYKY PACCYKJIEHUH C OMOpPOM HAa M3yUEHHBIE 3aKOHBI,
3aKOHOMEPHOCTU U (PU3NYECKUE SBICHMUS,

UCTOJb30BaTh  MpPU  pEHIeHHH  y4yeOHBIX  3a7ad  COBPEMEHHbIE
WH(GOPMAIIMOHHBIE  TEXHOJOTMW Il TIOHUCKa, CTPYKTYypUPOBaHMUS,
UHTEPNpPETallud U TPEACTABICHHUS Y4eOHOM U HAayYHO-TIOMYJISIPHOM
uHbOpMaIMK, TIOJYYCHHOW W3 Pa3IMYHBIX HUCTOYHUKOB, KPUTHUUYECKH
aHAJIM3UPOBATH MOTyYaeMyI0 HH(HOPMAIIHIO;

NPUBOJUTH TPUMEPHl BKJIaJa POCCUUCKUX M 3apYOCIKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, OOBSCHEHHE MPOLECCOB OKPYXKAIOLIET0 MHUpa, B
pPa3BUTHE TEXHUKHU U TEXHOJOTHUA;

HCIIOJIb30BaTh TEOPETHUUECKUE 3HAHUS MO (PU3UKE B MOBCEIHEBHOMN >KU3HU
st obecrieueHuss Oe30mMacHOCTH TpW  oOpamieHuu ¢ npubopamMu U
TEXHUYECKUMHU YCTPONUCTBAMHU, JJII COXPAHEHUS 3/I0POBbS U COONIIOACHUSI HOPM
HKOJIOTMYECKOTO MOBEICHUS B OKPYKAIOIIEH cpee;

paboTaTh B TpYIIE C BBIIOJHCHHEM Pa3JIMYHBIX COIUATBHBIX POJIEH,
IJIAHUPOBATh PAOOTy TPYIIBI, PAlMOHATBHO PaACHpENesiTh OOS3aHHOCTH U
MJIAHUPOBATh  JIEATETLHOCTh B  HECTAHJAPTHBIX CHUTYaIUsAX, aJCKBATHO
OIICHWBATh BKJAJ KaXJIOTO W3 YYaCTHUKOB TPYIIBI B  PEIICHHE
paccMaTpuBaeMoOM IPOOIEMBI.

K xonny oOydenuss B 11 Kjacce mpeaMeTHbIE pe3ylbTaTbl Ha 0a30BOM
YpOBHE JOKHBI OTpaxarb chOPMHUPOBAHHOCTD y 00yUAIOIIUXCS YMEHUM:

JE€MOHCTPHUPOBATh Ha MPHUMEpPax poiib U MeCTo (pu3nKu B (HOPMUPOBAHUU
COBPEMEHHOW HAyYHOW KapTHHBI MHMPA, B PA3BUTHM COBPEMEHHOM TEXHUKH U
TE€XHOJIOTHM, B MPAKTUYECKOU NEATEIbHOCTHU JIFOIEH, HEITOCTHOCTh U €IUHCTBO
(¢uznyeckor KapTUHBI MUPA;



YUUTBHIBATh TPaHUIBl TPUMEHEHUS H3YYCHHBIX (DU3MUECKUX MOJCIEeH:
TOYCUHBIA DJIEKTPUYCCKUI 3apsl, JTyd CBETa, TOYCUHBIM HCTOYHHK CBETA,
sfIepHass MOJICNIb aroMa, HYKJIOHHAs MOJENb aTOMHOTO sapa TpU PElICHUH
duznyeckux 3aaad;

pacrio3HaBaTh (U3HYECKHE SBICHUS (MPOIECChl) M OOBICHATH HX Ha
OCHOBE 3aKOHOB OJJICKTPOJUHAMHUKHA ¥ KBAaHTOBOH (H3UKU: DIIEKTPUIECKAs
IPOBOJIUMOCTb, TEIJIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JICUCTBUS TOKA,
B3aMMOJICKICTBUE  MAarHWTOB, DJJEKTPOMArHWTHAas  WHAYKIWS, JEHCTBUE
MarHUTHOTO TIONISi HAa TMPOBOJHMK C TOKOM W JBWXKYIIMICS  3aps,
AIIEKTPOMArHUTHBIE KOJICOAHWS W BOJHBI, MPSMOJIUHEHHOE pacmpoCTpaHEHUE
CBETa, OTpaKCHHUE, MpesIoMIIeHUE, HHTepdepeH s, TuPpaKIust U MOIIPU3AIUI
CBeTa, Aucnepcus cBeta, porornekrpudeckuit apdekr (pororddekr), cBeToBOE
JaBJICHUE, BO3HMKHOBEHHME JIMHEWYaTOro CIIEKTpa aToMa  BOAOpPOJA,
€CTECTBEHHAs M MCKYCCTBEHHAs! PaIMOAKTUBHOCTb;

OMKCHIBATh W3YYCHHBIC CBOWCTBA BEIIECTBA (JIEKTPUUECKUE, MATHUTHBIE,
ONTHYECKUE, DJICKTPUYECKYI0  TMPOBOIAUMOCTH  PA3IUYHBIX  Cpel) U
AIIEKTPOMArHUTHBIC SIBJICHUS (IIPOILIECCHI), UCTONB3YSl (HPU3UUECKUE BEIMYWHBI:
AIIEKTPUUECKUH 3apsiji, CHJIa TOKA, DJIEKTPUUYECKOE HAMPSHKEHHE, IIEKTPUUYECKOE
COTPOTHUBIICHUE, PAa3HOCTh MOTEHIUAJIOB, JJIEKTPOJABIDKYIIAs cujia, padoTa
TOKAa, WHIYKIUS MarHUTHOTO ToJis, cwia Awmmepa, cwia Jloperma,
WHIYKTUBHOCTh KAaTYIIKW, JHEPTUS DJIEKTPUUCCKOTO W MAarHUTHOTO IIOJIEH,
NEPHUOJ U YacToTa KoJieOaHUM B KoJeOaTeTbHOM KOHTYpE, 3apsij U Cujia TOKA B
npoliecce  TapMOHUYECKHX  AJIEKTPOMArHUTHBIX — KojieOaHuil, (OKycCHOE
paccTOsSHUE W ONTHYECKAasl CUJIA JIMH3bI, TIPU ONMHCAHWH MPABUJIBHO TPAKTOBAThH
(bU3HUEeCKUN CMBICT HMCTOJIB3YEMBIX BETUYMH, MX O0O3HAUYEHUS U EIUHUIIBI,
yKa3biBaTh (POPMYJBI, CBS3BIBAIOIINE JaHHYIO (PU3NYECKYI0 BEIUYUHY C
JIPYTUMU BETMYNHAMUY;

OMKCHIBaTh W3YYCHHBIC KBAHTOBBIC SBJICHHUS M TMPOIECCHI, HCIONIb3Ys
(¢u3NYECKUe BETUYHUHBI: CKOPOCTh AJICKTPOMATrHUTHBIX BOJH, JUTMHA BOJIHBI H
4acToTa CBETAa, DHEPTrUs M UMITYAbC (OTOHA, MEPUOJ TOJypacranga, dHEPrus
CBSI3M aTOMHBIX SJCp, NPU ONHCAHWU MPABWIBHO TPAKTOBATh (DU3UUCCKUI
CMBICTT HWCIIOJIB3yeMbIX BEJIIMYWH, WX OOO3HAYCHWSI W EIMHHUIIBI, YKa3bIBaTh
(GbopMynbl, CBA3BIBAIONIME JAaHHYIO (U3UYECKYI0 BEIMYMHY C JIPYTUMU
BEJIMYMHAMHU, BBIYHUCIIATH 3HaUCHNE (PU3MUICCKON BEITMYNHBI,

aHATM3UPOBaTh  (U3MYECKHE TPOIECCHl U SBJICHUS, HCIONb3Ys
¢dusnuecKre 3aKOHBI M TMPUHIUIBL: 3aK0H OMa, 3aKOHBI TIOCJIEOBATEILHOTO U
MapajuieIbHOTO COCMHEHUSI TPOBOAHHUKOB, 3akoH JIxoyms—Jlenma, 3akoH
AIIEKTPOMArHUTHOW WHAYKIIMHM, 3aKOH MPSMOJMHEHMHOTO PpPaclpOCTPAHCHUS
CBETA, 3aKOHBI OTPAKCHUSI CBETAa, 3aKOHBI MPEJIOMIICHHUS CBETa, ypPAaBHCHHE
OiinmreriHa 11 Gorodrddexra, 3aK0OH COXpAHSHHS YHEPTUU, 3aKOH COXPAHCHHUS
UMITYJIbCA, 3aKOH COXPAHCHUS DJICKTPHUUECKOTO 3apsifa, 3aKOH COXPaHCHUS
MacCOBOTO YHCJIA, IOCTYJaThl bopa, 3aK0H pagroaKTHBHOTO pacmaaa, Ipu 3TOM
pasnuyarh  CIOBECHYIO (OPMYIHpPOBKY 3aKOHa, €ro MaTeMaTHu4ecKoe
BBIPQXCHHUE U YCIIOBHS (TPAHHUIIBI, 001aCTH) IPUMEHUMOCTH;

ONPENEIATh HAINpaBIICHWE BEKTOpa WHAYKIIMKM MAarHUTHOTO  ITOJIS
MIPOBOJHUKA C TOKOM, CHJIbI Ammiepa u cuiibl Jlopentia;

CTPOUTHh W OIHCHIBATh M300paKEHHUE, CO37aBa€MOE€ TUIOCKHUM 3epKajioM,
TOHKOUW JTMH301;

BBITIOJIHATh DKCIEPUMEHTHI 0 HWCCIENOBAHUIO (DU3UYECKUX SIBICHUU U
MIPOIIECCOB C HCIIONH30BAHUEM MPSMBIX W KOCBEHHBIX W3MEPEHUMN: TPU ITOM
dbopmynupoBark mpoOnemy/3agady W THUIOTE3Y Y4eOHOTO SKCIIEPUMEHTA,



coOMpaTh YCTAaHOBKY M3 MPEUIOKCHHOTO O0OpYIOBaHUS, MPOBOIUTH OIBIT H
(hOopMyIUPOBATH BHIBOJIBI;

OCYIIECTBIIATh MPSAMBIC U KOCBECHHBIC M3MEPCHHUS (DPU3UUYCCKUX BEIUYHH,
P STOM BBIOMPATh ONTHMAJIBHBIA CIOCOO HM3MEPEHHS M HCIIOJNb30BaTh
M3BECTHBIC METOJIBI OLICHKH TOTPEIITHOCTEH N3MEPEHHUI;

UCCIICIOBaTh 3aBUCUMOCTH (DH3WYCCKHX BEIMYUH C MCIOJIb30BaHUEM
IOPSIMBIX HM3MEPEHUH: NpPH 3TOM KOHCTPYMPOBaTh YCTAHOBKY, (DHKCHPOBATh
pe3yabTaThl TOJYYEHHON 3aBHCHMOCTH (PU3MUYCCKUX BEJIUYUH B BHUJIC TAOJIHIl U
rpaduKOB, JIejaTh BEIBOABI IO pe3yJIbTaTaM UCCIICIOBAHNS;

coO:roath paBuia 0€30IMacCHOTO TPYy/a P MPOBEACHUHN UCCIICIOBAaHUI B
paMKax y4eOHOro SKCIIEPUMEHTa, Y4COHO-HCCIEAOBATEILCKOM W TPOCKTHOU
JESATSIIEHOCTH C UCITOJIb30BAHUEM U3MEPHUTEIBHBIX YCTPOUCTB U J1a00paTOPHOTO
000pyIOBaHUS;

pemiate pacu€THBIC 3aladd C SBHO 3aJaHHON (DU3MYECKON MOJENbo,
UCTIONB3ysl (M3MUECKUE 3aKOHBI M TPHUHIIMITEI, HA OCHOBE aHalu3a YyCIOBUS
3a/1a4n BBIOMPATh (U3MYECKYIO MOJEIb, BBIICIHATh (U3MUCCKUE BEIMYUHBL 1
(dopMyIbl, HEOOXOMUMBIEC ISl €€ PEIICHUs, MPOBOANTHh Pacu€Thl U OIICHUBATH
peaNbHOCTh TOYYEHHOTO 3HAYCHUS (PU3MUECKON BETNIHHEI;

peniarhb KaueCTBCHHBIC 3aJ1a4u: BBICTPanBaTh JIOTUYECKHU
HETIPOTHBOPECUUBYIO IIEMIOYKY PACCYKICHUIH C OMOpON Ha M3ydeHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U PU3NICCKUE SBIICHIS,

UCTIOJh30BaTh  MPH  PEIICHWH  y4eOHBIX  3a7ad  COBPEMCHHBIC
MHPOpPMAITMOHHBIE ~ TEXHOJOTHMHM  JUIS  TIOWCKA, CTPYKTYPHPOBAHWSI,
UHTCPIIPETAlMA W TPEACTABICHUS Y4eOHOH W HAyYHO-TIOMYJISIPHOU
UHPOpMAIK, TIOIYYCHHOW W3 PA3JNIMYHBIX HCTOYHHKOB, KPUTHYCCKU
aHAJIM3UPOBATH MOTydaeMyH0 HHPOPMAIIHIO;

OOBSICHATh TPHUHIMUIIBI JCWCTBHS MaIlldH, MPHOOPOB M TEXHHUUYECKHUX
YCTPOWCTB, pa3u4arh yCIOBUS WX OE30MMACHOTO WCIOJB30BAHHUS B
MTOBCEIHCBHOM JKU3HU;

NPUBOJNUTH TPUMEPHI BKJIAaJa POCCHUCKHX W 3apyOCKHBIX yUEHBIX-
(U3HUKOB B pa3BUTHE HAyKH, B OOBSICHCHHE MPOIIECCOB OKPYKAIOMIETO MHpPA, B
pa3BHUTHE TEXHUKU U TEXHOJIOTHIA;

MCTIOJIh30BaTh TCOPETHUSCKHUE 3HAHUS 110 (PU3HKE B TIOBCETHEBHOM KU3HU
uist - obecrieueHuss O€30MacHOCTH TIpW  oOpamieHuu ¢ npubopamMu U
TEXHUYCCKUMHU YCTPONUCTBAMHU, JJISI COXPAHEHUS 3I0POBbS M COONTIOACHHUS HOPM
9KOJIOTHYECKOTO ITOBEACHUS B OKPY)KAIOIICH CpeIe;

paboTarh B TpPYyNIE C BBIMIOJHEHUEM Pa3IMYHBIX COIMAIBHBIX POJICH,
IUTAHUPOBATh PA0OTy TPYIIBI, PAMOHAIBHO PACHpPENeIsaTh OOS3aHHOCTH U
IUTAHUPOBATh  JICATSIIBHOCTh B HECTAaHJAPTHBIX CHTYalHsSX, aJCKBAaTHO
OIICHMBaTh BKJIAJ KAXKIOTO W3 YYaCTHUKOB TPYIIBI B  PEIICHUE
paccmaTpuBaeMoi POOJICMEL.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
HaumenoBanue
Ne i/ pa3nesoB U TeM KoummuecTBo duekTpoHHBbIE (LM pPOBbIE) 00pa3oBaTebHbIE PeCyPChl
NPOrpamMMbl 4acoB
KonTpoJbHbIe IpakTuyeckue
Bcero
padoTsI padoThbI

Pazgen 1. DU3UKA U METO/Ibl HAYYHOTI'O ITIO3HAHUA

dusnka u METOJIbI

11 HAVIHOLO ) bu6mmoreka [JOK
' e https://m.edsoo.ru/7f41bf72
O3HAHU
Hroro no pasneny 2
Paznea 2. MEXAHUKA
bubmuoreka [IOK
21 Kunemaruia > https://m.edsoo.ru/7f41bf72
bubmuoreka [IOK
2.2
Huramika 7 https://m.edsoo.ru/7f41bf72
3aK0oHEI - LOK
NOINOTEKA
2.
3 COXPAHCHHA B 6 I 1 https://m.edsoo.ru/7f41bf72
MEXAHUKE
Hroro no pazneny 18

Pazgea 3. MOJIEKYJIAPHAA ®U3UKA U TEPMOJANHAMUNKA



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

OCHOBBI

31 MOJIEKYJISIPHO- 9 Bubnuoreka [HOK
' KUHETHYECKOM https://m.edsoo.ru/7f41bf72
Teopuu
39 OCHOBBI 10 bubmuoreka [IOK
' TEPMOIUHAMUKHA https://m.edsoo.ru/7f41bf72
ArperarHble
COCTOSIHUSI
33 —— 5 bubnuorexa [IOK
' n ' https://m.edsoo.ru/7f41bf72
®azoBbIC
MEePEXO/Ibl
Hroro no pasneny 24
Pazgen 4. JJIEKTPOAUHAMHUKA
bubmumoteka IHOK
4.1 IIIeKTpOCTaTHKA 10 https://m.edsoo.ru/7{41bf72
ITocTossHHBIN
47 AIIEKTPUYECKUI 1 bubmmoteka [IOK
' TOK. TOKU B https://m.edsoo.ru/7f41bf72
pa3IMYHBIX cpeaax
Hroro no paszneny 22
Pe3epBHOE Bpems 2
OBIIEE
KOJIMYECTBO 68 3
YACOB IIO

[TPOTPAMME



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

11 KUIACC

Haunmenosanue
Ne i/ pa3aesioB U TeM KoummuecTBo duekTpoHHBbIE (LM POBbIE) 00pa3oBaTeIbHbIE PeCyPChI
NMPOrpamMMbl JaCcOB
K II
Beero OHTPOJIbHbIE PaKkTHYecKue
padoTsI padoThbI
Pazgen 1. JJIEKTPOAUHAMHUKA
MarnuTtHoe 1I0JI€E. BuG 10K
HOJIMOTEKA
L1 IICKTPOMArHHTHA 1 1 3 https://m.edsoo.ru/7f41c97¢
WHIYKIUSA
Hroro no pasupeny 11
Pazpen 2. KOJIEBAHUS 1 BOJIHBI
Mexannueckue u
2.1 JIEKTPOMarHuTHEIE 9 1 bubmmorexa [IOK
' P https://m.edsoo.ru/7f41c97¢c
KosueOaHus
Mexannueckue u
2.2 JIEKTPOMarHuTHEIE 5 1 bubmmnorexa [IOK
' p https://m.edsoo.ru/7f41c97¢c
BOJIHEI
bu6moreka [IOK
2.
3 Onrika 10 3 https://m.edsoo.ru/7f41c97¢
Hroro no paszneny 24

Pasnea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUM OTHOCUTEJIBHOCTH



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

OCHOBBI

31 CIIeMaTbHOMN bubaunoreka I[IOK
' TEOPUH https://m.edsoo.ru/7f41c97¢
OTHOCHUTEIILHOCTH
Hroro no pasupeny 4

Paznen 4. KBAHTOBASA ®U3UKA

41 DNEeMEHTHI bubnuoreka [{OK
) KBAHTOBOM OITHUKH https://m.edsoo.ru/7f41c97¢
bu6moreka [IOK
4.2 C
TpoctHe aroma https://m.edsoo.ru/7f41c97¢
4.3 ATOMHOE PO bubmorera HOK

https://m.edsoo.ru/7f41c97¢c

Hroro no paszaceiry

15

Pazgea 5. JIEMEHTBI ACTPOHOMUHU U ACTPODPU3IUKHN

5.1

OJIEMEHTBI
aCTPOHOMHUH U

bu6moreka [IOK
https://m.edsoo.ru/7f41c97¢c

acTpOopU3UKH
Hroro no paszneny 7
Paznen 6. OBOBHIAIOILIEE IIOBTOPEHUE
6.1 Ob6o61maroniee bubmoteka [JOK
IIOBTOPEHUE https://m.edsoo.ru/7f41c97¢c
Hroro no pasneny 4
Pe3epBHOE Bpems 3



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

OBILIEE
KOJIMYECTBO
YACOB I10
[TIPOI'PAMME

68







HOYPOYHOE INTAHUPOBAHUE

10 KJIACC
Jlara JIeKTPOHHLIe UG POBLIEe 00pa3oBaTeJLHLIE
Ne ni/mn Tema ypoka KoummuecTBo P bp P
U3yyeHust pecypcbl
4yacoB
Konrtpoabnbie | IlpakTuyeckue
Bcero
padoTsI padoTsI

®Pusuka — Hayka o
npupozne. Hayunsie
METO/IbI IO3HAHUSA
OKPY’KaIOIEro MUpa

bubmuoreka [IOK
https://m.edsoo.ru/ff0c32e2

Pons u mecto
(bu3UKU B
(bopMupoBaHUU
COBPEMEHHOM
Hay4YHOU KapTHHBI
MUpa, B
[IPaKTUYECKOU
JeATEIbHOCTH JIFOIEN

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c33e6

MexaHnueckoe
JBHIKECHUE.
OTHOCUTEIBHOCTh
MEXaHUYECKOTO
JIBUKEHUS.
Ilepememienue,
CKOpPOCTb, YCKOPEHHUE

bu6moreka [IOK
https://m.edsoo.ru/ff0c3508



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508

PaBHOMepHOE

MIPSMOJIMHEHOE bubimorexa [IOK

b https://m.edsoo.ru/ff0c3620
JIBIKEHUE

PaBHOyckopenHoe

1| HMO}J/IHHSFIHOG bubimorexa [IOK

b https://m.edsoo.ru/ff0c372¢
IBUKEHUE

CBo0oIHOE MaJIEHUE.
Yckopenue
CBOOOIHOIO MMaeHUA

bubmuoreka [IOK
https://m.edsoo.ru/ff0c39cc

KpuBonuneitnoe
JIBIKEHUE.
JBr>xeHue
MaTepuagIbHOU TOUKH
10 OKPY>KHOCTH

bubmuoreka [IOK
https://m.edsoo.ru/ff0c3ada

[TpuHIIMT
OTHOCUTEIBHOCTH
lanunes.
NuepumnanpHbie
CHCTEMBI OTCYETA.
IlepBblii 3ak0H
Hprorona

bu6moreka [IOK
https://m.edsoo.ru/ff0c3bel

Macca tena. Cuina.
[TpuHIMDI
CYNEPIO3UIIUU CHUJL.
Bropoii 3akoH
Hrrotona mns
MaTepuagIbHOU TOYKU

bu6moreka [IOK
https://m.edsoo.ru/ff0c3be8



https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8

10

Tpertuii 3aK0H
Herorona ns
MaTepUAIIbHBIX TOUYEK

bubaunoreka [IOK
https://m.edsoo.ru/ff0c3bed

11

3aKOH BCEMHPHOTO
Tarorenus. Cuiia
TskecTu. [lepBas
KOCMHYECKas
CKOPOCTb

bubaunoreka [IOK
https://m.edsoo.ru/ff0c3d00

12

Cuna ynpyrocru.
3axoH ['yka. Bec Tena

bu6moreka [IOK
https://m.edsoo.ru/ff0c3el8

13

Cuna tpeHus.
Kospdunment
TpeHus. Cuiia
COIIPOTHBIICHHS TIPH
JIBIDKEHUM TeJla B
KHUJIKOCTU WU Taze

bu6moreka [IOK
https://m.edsoo.ru/ff0c3{76

14

[ToctynarensHOE 1
BpaIllaTEIbHOE
JBUYKEHUE
a0CONIOTHO TBEPOTO
Tena. MOMEHT CUJIBIL.
I1;meqyo cuisbl.
YcnoBust paBHOBECHS
TBEPIOIO TEla

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c41a6

15

Nmmynse
MaTepUaIbHON
TOYKH, CHCTEMBI

bu6moreka [IOK
https://m.edsoo.ru/ff0c43d6



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

MaTepUaIbHBIX
Touek. UMmynbe
cHIIBl. 3aKOH
COXpaHECHUS
UMIYJbCA.
PeaktuBHOEC
JIBIJKEHHE

16

Pabora u momHoCTh
cuibl. Kunetnueckas
SHEprus
MaTepHAIBHONW
touku. Teopema 06
U3MEHEHUU
KUHETUYECKOU
SHEPrUuu

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

17

IToTennansrHaAsS
SHEPrusl.
IToTennansrHaAsS
DHEPrus yupyro
nehopMUPOBAHHOM
MPYXUHBI.
ITorenuuanpHas
SHEPTHUs Tela BOJIM3HU
MTOBEPXHOCTH 3E€MIJIH

bu6moreka [IOK
https://m.edsoo.ru/ff0c461a

18

[ToreHumanbHbIE U
HEMOTEeHLIUAIbHbIE
cuibl. CBsi3b paboThI

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



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

HEIOTEHIIHAJILHBIX
CHJI C UBMEHCHUEM
MEXaHMYeCKOH
SHEPTUU CUCTEMBI
Ten. 3aKoH
COXpaHECHUS
MEXaHM4IeCKOM
SHEPTUu

JlaGoparopHas
pabora Nel
«HccnenoBanue
CBSI3U pabOTHI CHJIBI C
U3MEHEHUEM | 1
MEXaHUYECKON
SHEPruu Tena Ha
pUMepe pacTsHKEHUS
PE3UHOBOTO KIyTa

KontponpsHas pabora

10 TeMeE

«Kunemaruka. { { bu6moreka [IOK
JlnHamuka. 3aKOHbI https://m.edsoo.ru/ff0c4b74
COXpaHEHUs B

MEXaHHUKE»

OcHOBHbIE

MOJIOXKCHUS ! bu6moreka [IOK
MOJIEKYIAPHO- https://m.edsoo.ru/ff0c4dc2

KUHETHUUYECKOU



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

TEOPUHU.
bpoyHoBckoe
JBUKCHHUE.

Auddysus

22

Xapakrep ABUKCHUSA
¥ B3aMOJICHCTBHUSI
YaCTHI] BEIICCTBA.
Mopnenu cTpoeHust
ra3oB, KHJIKOCTEH B
TBEPIBIX TEI

23

Macca mosexyi.
KonmuecTBo
BEIIECTRA.
ITocTossnHas
ABoraapo

24

Tennosoe
paBHOBECHE.
Temmneparypa u eé€
n3mepenue. [llkana
temrieparyp Llenscus

25

HWneanpHblii Ta3 B
MKT. OcuoBHOE
ypaBuenue MKT

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4fde

26

AOcomroTHas
TeMIepaTypa Kak
Mepa cpeaHen
KHHETHYECKOHN

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



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

SHEPTUU JIBUKEHUS
MOJIEKYJI. YpaBHEHHE
Meuneneesa-
Knaneiipona

27

3akoH JlansTOHA.
I'a3oBBIC 3aKOHEBI

28

JlaboparopHas
paborta Ne2
«HccnenoBanue
3aBHUCHUMOCTU MCIKOY
napaMeTrpamu
COCTOSIHUS
pa3peskeHHOro ra3a

29

N3onpoueccer B
U/1eaJbHOM ra3e 1 ux
rpagudeckoe
IpeACTaBIeHUe

bu6moreka [IOK
https://m.edsoo.ru/ff0c570e

30

BnyTtpeHnHss sHeprus
TEPMOAUHAMUYECKON
CHCTEMBI U CIIOCOOBI
€€ U3MCHEHUS.
KonnuecTBo TemoTsl
u pabora.
BryTpeHHss 3Heprus
OJTHOATOMHOTO
UJEATBHOTO ra3a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c5952

31

Bune:

bub6mmoreka [IOK



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

TeIuIonepeiadn

https://m.edsoo.ru/ff0c5¢36

32

VnenpHas
TEIIOEMKOCTD
BCIIICCTRBA.
KonnaecTBO TENIOTHI
IIpH TeIuIonepeaaye.
AnmabaTHbIN
porecc

bubaunoreka [IOK
https://m.edsoo.ru/ff0c5¢36

33

IlepBblii 3ak0H
TEPMOJAVMHAMHUKHU U
€ro NpUMEHEHUE K
u3oIpoleccam

bu6moreka [IOK
https://m.edsoo.ru/ff0c5efc

34

Heob6parumoctsb
IIPOLIECCOB B
npupoze. Bropoit
3aKOH
TEPMOJMHAMUKHU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6230

35

[TpuHIMD AEHCTBUS U
KITJ{ TenoBoit
MAaIIUHBI

bu6moreka [IOK
https://m.edsoo.ru/ff0c600a

36

[{uxn Kapuo u ero
KILJ

37

DKOJIOTUYECKHE
poOIEeMBI
TETJIODHEPTETUKH

38

O06o0maromuii ypok

bub6mmoreka [IOK



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

«MonekynspHas
¢uznka. OCHOBBI
TEPMOJUHAMUKH»

https://m.edsoo.ru/ff0c6938

39

KonTponbehas pabora
10 TeMe
«MonekynspHas
¢duzuka. OCHOBBI
TEPMOIUHAMUKI

bubaunoreka [IOK
https://m.edsoo.ru/ff0c6a50

40

[TapooGpa3zoBanue u
KOHICHCAITHSI.
Ucnapenue u
KUIICHUE

bu6moreka [IOK
https://m.edsoo.ru/ff0c63b6

41

AOcoiroTHas 1
OTHOCHUTEIIbHAS
BJIQXKHOCTh BO3/yXa.
Hacslensslii nap

bu6moreka [IOK
https://m.edsoo.ru/ff0c64d8

42

Teépnoe teno.
Kpucramnmueckue n
amopQHbIe Terna.
AHnsorponus
CBOMCTB KpUCTAJJIOB.
Kunnkne kpucTaisl.
CoBpeMeHHbIE
MarepHuaibl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6510

43

[InaBnenne n
KpUCTAJUTU3ALIUS.
VYhennHas Temiora

bu6moreka [IOK
https://m.edsoo.ru/ff0c6708



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

TUIaBJICHUSI.
Cybnumarus

44

YpaBHeHue
TEIUIOBOTO OalaHca

bu6moreka [IOK
https://m.edsoo.ru/ff0c6820

45

DnexTpusaius Te.
DJIeKTPUYECKUI
3apsa. JIBa Buna
AIIEKTPUUECKUX
3aps0B

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6bce

46

[IpoBoHUKH,
JTUDJICKTPUKU U
MOJIYIIPOBOTHHUKHU.
3aKOH COXpaHEHUs
AIIEKTPUUECKOTO
3apsa

bubmuoreka [IOK
https://m.edsoo.ru/ff0c6bcc

47

BzaumoneiictBue
3apsiioB. 3aKOH
Kynona. Toueunsrit
AIEKTPUUYECKUN
3apsia

bu6moreka [IOK
https://m.edsoo.ru/ff0c6ced

48

Hanpsoxénnocts
AIEKTPUUYECKOTO
nons. [puHnoun
CyNEPIO3ULINU
ANEKTPUUYECKUX
nonei. Jluauu
HAPSKEHHOCTH

bu6moreka [IOK
https://m.edsoo.ru/ff0c6df2



https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2

49

PaGora cun
AIIEKTPOCTATUYECKOTO
nois. [Torennuai.
Pa3znocTh
MOTEHIIAAJIOB

bubaunoreka [IOK
https://m.edsoo.ru/ff0c6100

50

[IpoBonHUKH 1
JIUAJICKTPHUKH B
ANEKTPOCTATUYECKOM
oJje.
JuanekTpudeckas
MIPOHUIIAEMOCTh

bu6moreka [IOK
https://m.edsoo.ru/ff0c7018

51

DNEKTPOEMKOCTD.
Konnencarop

bu6moreka [IOK
https://m.edsoo.ru/ff0c7126

52

DNEeKTPOEMKOCTh
IUIOCKOT'O
KOHJIEHCATopa.
OHeprus
3apsHKEHHOTO
KOHJICHCATopa

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

53

JlaGoparopHas
pabora
Ne3"U3smepenue
3IEKTPOEMKOCTH
KOHJeHcaropa"

54

[IpyuHIMD AEACTBUS U
MIPUMEHEHHUE
KOHJIEHCATOPOB,



https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

KOMMPOBAILHOTO
arrapara, CTpymHOro
MpUHTEpA.
DneKTpocTaThHuecKas
3amuTa. 3a3eMiIeHHe
ANEKTPONpUOOpPOB

55

DJIEKTPUUYECKUI TOK,
YCIIOBUSL €TO
CYILIECTBOBAHHUS.
[TocTosiHHBIM TOK.
Cwuuia Toka.
Hanpsixenue.
CormnpoTuBieHHE.
3akon Oma jyist
ydacTka [enu

56

ITocnemoBarenpHOE,
napajieNbHOe,
CMEIIaHHOE
COEJIMHEHUE
HPOBOJAHUKOB.
JlaGoparopHas
pabota Ne4
«3yuenne
CMEIIaHHOTO
COCIMHEHUS
PE3UCTOPOBY

bu6moreka [IOK
https://m.edsoo.ru/ff0c7410

57

Pabora 1 MOIIIHOCTH

bu6mmoreka [IOK



https://m.edsoo.ru/ff0c74f0

AIEKTPUIECKOTO
ToKa. 3akoH J[>oyrs-
Jlenna

https://m.edsoo.ru/ff0c7838

58

3axkoH Oma i
MOJIHOM (3aMKHYTOM)
AEKTPUYECKOU LIETIH.
Kopotkoe
3aMbIKaHUE.
JlaGoparopHas
pabora Ne5
«M3mepenune /1C
HCTOYHHUKA TOKA U €TO
BHYTPEHHETO
COIIPOTHBIICHHSD

bu6moreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

DneKTpoHHas
MIPOBOJIUMOCTD
TBEPIABIX METAJLIIOB.
3aBUCUMOCTh
COINPOTHBIIEHUS
METAJJIOB OT
TEMIEPATYPBHI.
CBepxnpoBOAMMOCTb

60

DNEeKTPUYECKUI TOK
B Bakyyme. CBolicTBa
AIIEKTPOHHBIX MyYKOB

61

[TomynpoBoAHUKH, UX
COOCTBEHHAs U

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c84ae



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

pUMECHAs
MIPOBOJUMOCT.
CaoiicTBa p—n-
nepexosa.
[TomynpoBOAHUKOBEIE
IPUOOPHI

62

DJIEKTPUYECKUI TOK
B pacTBOpax u
pacrmiaBax
AIIEKTPOIIUTOB.
DNEeKTPOIUTUYECKAst
JUCCOLIMAIIHS.
DNEeKTpoIIn3

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

63

DNEKTPUUYECKUN TOK
B Ta3ax.
CaMoCTOSTEIbHBIA U
HECAMOCTOSATCIbHBIN
paszpsa. MosHus.
IIna3ma

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c84ae

64

DNeKTpuYecKue
npuOOpkI U
YCTPOMCTBA U UX
MPAKTHYECKOE
PUMEHEHUE.
[TpaBuna TeXHUKH
0€301acHOCTH

bu6moreka [IOK
https://m.edsoo.ru/ff0c861fc

65

Ob6o06maromuit ypok

bu6moreka [IOK



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

«INEKTPOAMHAMUKAY

https://m.edsoo.ru/ff0c88be

KontponpsHas pabora

110 TeMe
«OIIeKTpOCTaTUKA.
66 [TocTostHHBIIM Bubrmorexa [IOK
. https://m.edsoo.ru/ff0c8a8a
AIIEKTPUYECKUN TOK.
Toku B pa3iuuHbIX
cpenax»
PesepBHBIi ypOK.
&7 KontponpHas pabora bubnuorexa [IOK
10 TEME https://m.edsoo.ru/ff0c8c56
"OnekrponuHamuka"
PesepBHbIii ypoK.
68 O6ogma10m11p171 YpOK bubnnorexa LIOK
https://m.edsoo.ru/ff0c8f6c
mo TemaMm 10 kiacca
OBIIEE
KOJIMYECTBO
YACOBIIO 68

I[TPOTPAMME



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

11 KUIACC

ara DJIeKTPOHHLIE IU(POBLIE 00Pa30BaATEILHBIEC
Ne i/ Koan4yecTBo A P bp P

H3YYCHUA €CypChI
yacoB ¥ pecyp

Tema ypoka

Konrtposbnbie | IlpakTuyeckue

B
cero padoTsI padoThbI

ITocTostHHBIE
MAarHuThl U UX
B3aUMO/ICHCTBUE.
MaruauTHOE TI0JIE. bubmuoreka [IOK
Bekrop MarauTHOM https://m.edsoo.ru/ff0c9778

UHAYKIWU. JInHumn
MarduTHOHU

WHIYKIHH

MaruuTtHoe noJje

MIPOBOJTHUKA C TOKOM.
bubmmoteka IIOK

Onerr Sperena. 1 https://m.edsoo.ru/ff0c98fe

B3aumoneiictue
IIPOBOJAHUKOB C TOKOM

JlaGoparopHas

pabota Nel
bubmmoteka IIOK

"
«3yuenue 1 1 https://m.edsoo.ru/ff0c98fe

MAarguTHOI'O ITOJIA
KaTylIKHu C TOKOM>»

[elicTBue bubmmoreka [IOK
Mar"HuTHOI'O IO Ha https://m.edsoo.ru/ff0c9ac0



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

MIPOBOJTHUK C TOKOM.
Cuna Amrepa.
JlaboparopHas
pabota No2
«UccnenoBanue
JNEUCTBUS
MTOCTOSTHHOTO
MarHuTa Ha paMKy C
TOKOM)

HeiicTBue
MarHUTHOTO ITOJIS Ha
JBUKYITYIOCS
3apSIKCHHYIO
yactuiry. Cuia
Jlopenna. PaGora
cunbl JIopeHnua

bubmuoreka [IOK
https://m.edsoo.ru/ff0c9df4

DNeKTpOMarHuTHas
nHaykuud. [lotok
BEKTOpa MarHUTHON
nHaykuuu. 9C
WHJYKIHU. 3aKOH
JIEKTPOMarHUTHON
naaykunn Gapanes

JIaGoparopHast
pabota Ne3
«HccnenoBanue
SIBTICHHS

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cal50



https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150

UIEKTPOMArHUTHON
UHIYKIIHW

NHAYKTUBHOCTS.
SIBnenHue
camounaykiuu. 3/C
CaMOUHIYKIHUH.
DHeprusi MarHuTHOTO
TIOJISI KaTyIIKHU C
TOKOM.
DJIEKTPOMArHUTHOE
oJIe

bubmmoreka IIOK
https://m.edsoo.ru/ff0ca600

TexHuueckue
YCTPOMCTBA U UX
IIPUMECHECHHUE:
IIOCTOSIHHBIE
MarHuTHl,
IEKTPOMArHUTHI,
IEKTPOJBUTATED,
YCKOpUTEIN
JIEMEHTAPHBIX
YacTHIL,
VHYKLIHOHHAs [1€4b

10

O6o0maromuit ypox
«MaraurtHoe 1moe.
DNeKTpOMarHuTHas
WHIYKIUS

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

11

KonTponbHas pabota

bu6mmoreka IJOK



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

no TeMe «MarauTHoe
ToJIE.
DJIeKTpOMarHUuTHas
WHIYKIUS)

https://m.edsoo.ru/ff0cad58

12

CBoOoniHbIE
MEXaHUYEeCKUE
KOJICOaHUS.
I'apmoHnueckue
KoJIeOaHUS.
YpaBHeHue
rapMOHUYECKHUX
KOJIEOAHUH.
[IpeBpaienue
SHEPTUH

bubmuoreka [IOK
https://m.edsoo.ru/ff0caf06

13

JlaGoparopHas
pabota Ne4
«HccnenoBanue
3aBUCHMOCTH
MepPHOaa MaJIbIX
KonebaHuii rpy3a Ha
HUTH OT AJUHBI HUTH
Y Macchl Tpy3a»

14

KomnebarenbHblii
KOoHTYp. CBOOO/IHBIE
ANIEKTPOMArHUTHHIE
KoJe0aHus B
HJIeaIbHOM

butmmoreka [IOK
https://m.edsoo.ru/ff0cb820



https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

KoJieOaTeIbHOM
KOHTYype. AHanorus
MEXIY
MEXaHUYECKUMU U

SJICKTPOMAariuTHBIMHA

KoJIeOaHUAMA

15

®opmyna Tomcona.
3aK0H COXpaHEHUS
SHEpPTUU B
UJeaIbHOM
KoJIeOaTeIbHOM
KOHTYpE

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

16

[Ipencrasienue o
3aTyXarwIux
KOJICOaHUSX.
BeIHyX1€eHHBIE
MEXaHHYECKHE
KoJIeOaHusI.
Pe3onaHnc.
BeiHyX1€eHHBIE
ANEKTPOMarHUTHBIE
KOJIeOaHUs

bubmmoteka IIOK
https://m.edsoo.ru/ff0cbb86

17

IIepeMeHHBIN TOK.
CunyconaaibHbIN
NIEPEMEHHBIH TOK.
MomHocTh
MEPEMEHHOTO TOKA.

butmmoreka [IOK
https://m.edsoo.ru/ff0cbd34



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

AmnuTtygHoe u
JIEHCTBYIOLIIEE
3HAYCHHE CHJIBI TOKA
Y HAMPSHKEHUS

18

Tpancdopmarop.
IIpousBoxcrao,
nepeaaya u
noTpebIeHue
3JIEKTPUUECKOMN
SHEPIUU

19

YeTpouncTBo u
MIPaKTUYECKOE
MIPUMEHEHHE
ANEKTPUYECKOTO
3BOHKA, F€HEepaTopa
MIEPEMEHHOTO TOKA,
JIMHUH
3JeKTpoIepeaayd

bubmuoreka [IOK

https://m.edsoo.ru/ff0cc324

20

OKOJIOTHYECKHUE
PUCKH TIpH
MIPOU3BOJICTBE
AIIEKTPOIHEPTHH.
Kynbrypa
HCIIOJIb30BAHUS
AIIEKTPOIHEPTHH B

HOBCEIHEBHOMN KU3HU

21

Mexannueckue

bu6mmoreka IJOK



https://m.edsoo.ru/ff0cc324

BOJIHBI, YCIIOBUS
pacnpoCTpaHEeHHUs.
[Tepuon. CxopocTb
pacnpocTpaHeHus U
JUIMHA BOJIHBI.
[Tonepeunsie u
MIPOJIOJIbHBIE BOJIHBI

https://m.edsoo.ru/ff0cca54

22

3ByK. CkopocCTh
3ByKa. | poMKOCTH
3ByKa. BricoTa ToHa.
TemOp 3BYyKa

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

23

DNEeKTpOMarHUTHbHIE
BOJIHBI, UX CBOMCTBA
U ckopocTsk. [IIkana
3IEKTPOMAarHUTHBIX
BOJIH

bubmuoreka [IOK
https://m.edsoo.ru/ff0ccfe)

24

[TpuHIUIIBL
panroCBA3U U
TCICBUICHHUS.
Passurtne cpencrs
cBs13u. Pagmonokaiius

25

KontponwsHas pabora
«Konebauusg u
BOJIHBI»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cc618

26

[IpssMonuHeiiHOE
pacrpocTpaHeHue
CBETa B OTHOPOJHOMN

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



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

cpene. Toueunsrit
HWCTOYHUK cBeTa. JIyu
cBeTa

27

OTtpakeHue cBera.
3aKOHBI OTPAXKEHUS
ceera. [loctpoenue
M300pakKeHHH B
IUIOCKOM 3€pKaje

bu6mmoreka IJOK
https://m.edsoo.ru/ff0cd4e0

28

[Ipenomnenue caera.
[TonHoe BHyTpeHHEE
OTpakeHUe.
[IpenenbHbli yroma
MIOJIHOTO
BHYTpPEHHETO
OTpaXXeHUs

bubaunoreka IIOK
https://m.edsoo.ru/ff0cd 716

29

JIaGoparopHast
pabota Ne5
«M3mepenue
ToKa3ares
TIPETIOMIICHUS
CTEKJIa»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cd67a

30

JIunsel. [TocTpoenue
M300pakeHHI B
nuH3e. Dopmyia
TOHKOM JIMH3BI.
VYBen4eHUE JTNH3bI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cddle

31

JlaGoparopHas



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

pabota Ne6
«ccnenoBanue
CBOMCTB
M300pakKeHHH B
JIMH3AX)»

32

WnTepdepenius
ceera. Jludpakuus
CBeTa.
JudpakuronHas
peueTka

bubaunoreka IIOK
https://m.edsoo.ru/ff0ced22

33

Jlucniepcus crera.
C0XHBIM COCTaB
Oecnoro ceera. L{BeT.
JlabGoparopHas
pabora Ne7
«Habmonenue
JUCTICPCUU CBETA

34

[Tonepeunoctsb
CBETOBBIX BOJIH.
[Tonsipusanus ceera

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cf02e

35

OnTtnyeckue
npuOopsl U
YCTpPOHCTBA U
YCIIOBUS UX
0e30macHoro
MIPUMCHCHHUS

36

I'panune!

bubmmoteka IHOK



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e

MIPUMEHUMOCTHU
KJIACCUYECKOU
MEXaHUKH.
[Toctynarst
CHelHalIbHOM Teopun
OTHOCHUTEIILHOCTH

https://m.edsoo.ru/ff0cf862

37

OTHOCUTEIBLHOCTD
OOAHOBPEMCHHOCTH.
3aMeI[J'IeHI/Ie BpCMCHHU
" COKpPAIICHUC
JJIMHBI

bubauorexa IIOK
https://m.edsoo.ru/ff0cfa42

38

OHeprus U UMILYIIbC
PENATUBUCTCKON
vacTulbl. CBA3b
MAacChl C SJHEprUuen u
UMITYJIbCOM. DHEPrus
MTOKOS

bubmuoreka [IOK
https://m.edsoo.ru/ff0cfc68

39

KonTponbHas pabota
«Onruka. OCHOBBI
CIELAaJIbHON TEOpUHn
OTHOCHUTEJIBHOCTH»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ct6{0

40

®ortonsl. Dopmyia
[Inanka. DHeprus n
UMITyJIbC (POTOHA

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cfel6

41

OtkpsiTHE U
HCCIIEOBAHHE
dhotorddexra.

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cftc4



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

Onsitel A. T
CroneroBa

42

3aKoHbI
dbororddexra.
YpaBHeHue
DUHIITEeHHA JUIst
dhotorddexra.
«Kpacnas rpanuma»
dhotoadekra

bu6mmoreka IJOK
https://m.edsoo.ru/ff0d015¢

43

JlaBiieHue cBera.
Omnwitel 11. H.
JleGenena.
XHUMHYECKOE
JIIENCTBUE CBETA

bubaunoreka IIOK
https://m.edsoo.ru/ff0d04a6

44

TexHuueckue
YCTPOMCTBA U
IIPaKTHYECKOE
IIPUMEHEHHUE:
(hoTO2IEMEHT,
(dboTonaryuk,
coJHeuyHas Oarapes,
CBETO/ANO]L

45

Penrenne 3amay no
TeMe «IJIEMEHTEI
KBAaHTOBOU ONTHUKI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0302

46

Mopens atoma
Tomcona. OTBITE

bu6mmoreka IJOK
https://m.edsoo.ru/ff0d091a



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

Pesepdopna o

PaCCCAHUIO O-4aCTHUL.

HnaHeTapHaﬂ MOICIIb
aromMa

47

[Toctynarel bopa

bu6mmoreka IIOK
https://m.edsoo.ru/ff0dOafa

48

N3nyuenue u
MOTJIOIICHUE
(hOTOHOB TIpHU
Mepexo/ie aroma ¢
OJTHOTO YPOBHS
SHEPIUH HA JPYrou.
Bupel cextpos

bubmuoreka [IOK
https://m.edsoo.ru/ff0dOafa

49

BoaHoBEIE cBOMCTBA
yacTtull. BoiHEI 1e
bpoiins.
Kopnyckynsipro-
BOJIHOBOM JyaJIM3M.
CrnoHTaHHOE B
BBIHYXXJICHHOE
W3JIy4YECHHUE

bubmmoteka IIOK
https://m.edsoo.ru/ff0d0ca8

50

OTtkpbITHE
PaaIOaKTHBHOCTH.
OmnsiThl Pesepdopna
0 ONpE/ETICHUIO
cocTaBa
paaroaKTHBHOTO

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



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

W3JTyYEHHUS

51

CgoiicTBa anbda-,
Oera-, raMMma-
u3nydyeHus. BinusHue
PaIMOAaKTUBHOCTH Ha
KUBBIC OPTaHU3MBI

52

OTKpbITHE IPOTOHA U
HEWUTpoHa. M30TOmBIL.
Anbda-pacna.
DNEKTPOHHBIN U
MO3UTPOHHBII OeTa-
pacnaza. ['amma-
U3IIy4eHUE

bubaunorexa IIOK
https://m.edsoo.ru/ff0d1162

53

DHeprusi CBs3U
HYKJIOHOB B sIJIp€.
SnepHble peakuu.
SnepHslil peakTop.
ITpo6aemsl,
MEPCIIEKTHUBBI,
JKOJIOTHYECKHUE
ACIEKTHI SACPHON
SHEPreTUKU

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHbIe
gacTuLbl. OTKpBITHE
MO3UTpOHa. MeTo b1
HaOJIFOIEeHNA U
perucrpanuu

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



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

3JIEMEHTApPHBIX
yactul. Kpyrsii
CTOJ
«DyHIaMeHTallbHbIE
B3aUMOJICHCTBUS.
Enuncrso
(bu3nIeCcKOi KapTUHBI
MUpa»

55

Bun 38é31H010 HEOA.
Co3sBe3ausi, spKue
3BE3/1bI, IIJIAHETHI, UX
BUJMMOC JBHKCHHE.
ConHeuHas cucrema

56

Comnaue. ConHeuHas
AKTUBHOCTD.
Hcrounuk sneprun
CoiHna u 3BE311

57

3BE3IEL, UX
OCHOBHEBIE
XapaKTEePUCTHUKH.
3BE3BI ITIaBHOH
MIOCJIEZIOBATEILHOCTH.
Buyrtpennee
CTPOEHUE 3BE3.
CoBpemeHHbIE
MIPEJICTABICHHUSI O
MIPOUCXOXKICHUH 1




sBosrrornu CoitHIIa U
3BE3]

58

Muneunsiit [yt —
Haia ['amakTuka.
Ilonoxenue u
nBrokenne CoHIa B
l'amakTuke.
l'anaktuku. Y€pHbie
JIBIPBI B siApax
raJlakTUK

59

Bcenennas.
Pas0eranue
rajakTuk. Teopus
Bosbiioro B3peIBa.
PenuxroBoe
W3JTy4YCHHE.
MeraranakTuka

60

Hepemennsie
POOIEMBI
aCTPOHOMUU

61

KontponwsHas padora
«DJIEMEHTHI
aCTPOHOMUU U
acTpou3uKm»

62

O6o0uiaromuit ypox.
Ponb pusuku un
aCTPOHOMHH B




3KOHOMHMYECKOM,
TEXHOJIOTUUECKOM,
COLIMAJILHON U
ATUYECKOM cepax
JeATeIIbHOCTH
YyeJIoBeKa

63

O6o0maromuii ypox.
Ponbs u Mecto puznku
Y aCTPOHOMUU B
COBPEMEHHOM
Hay4YyHOU KapTHHE
Mupa

64

O6o006maronuii ypoxk.
Ponb pusnueckoit
TEOPHH B
(dbopMupoBaHun
IIPEACTABICHUH O
(bu3nueckoil KapTHHE
Mupa

65

O6o0mmaromuii ypox.
Mecro pusnueckoin
KapTUHBI MUpPa B
o01Iem psiay
COBPEMEHHBIX
€CTECTBEHHO-
HayYHBIX
MIPEACTABICHUH O




pUpoJIe

Pe3epBHbIit ypok.
MaruauTHOE noJIe.

66
DJeKTpoMarHuTHas
WHTYKITHS
Pe3epBHbIit ypok.
67 Ontuka. OCHOBBI
CIELMAJIbHON TEOpUHn
OTHOCHUTEIILHOCTHU
Pe3epHblii ypok.
KBanToBas ¢pusuka.
63 ICMCHTEL bubmuotexa [IOK
https://m.edsoo.ru/ff0d1784
aCTPOHOMUU U
acTpopU3UKU
OBIIEE
KOJIMYECTBO
YACOB I10 68

[TPOTPAMME



https://m.edsoo.ru/ff0d1784




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O TPOLIECCA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI JIUIS1 YAEHUKA

» dusuka, 10 kimace/ Mskumes I.41., byxosues b.b., Corckuit H.H. nox
penakuueit [lapdentreBoit H.A., AkiinonepHoe obmiecTBo «3mareascTBo
«IIpocsemenne»

» dusuka, 11 xknacc/ Mskumes IWJ1., Byxosnes b.b., Hapyrun B.M. nion
penaknueit [lapdentreBoit H.A., AkiinonepHoe obmecTBo «l3mareancTBo

«HpOCBCHICHI/IC»

METOANYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA

1. ®usuka, 10 knace/ Mskumes I'.4., Byxoenes b.b., Corckuii H.H. oz
penaknueit [lapdentreBoit H.A., AkiinonepHoe obmecTBo «I3mareancTBo
«IIpocsenienne»

2. ®usuka, 11 knacc/ Maxumes [JI., Byxosnes b.b., Hapyrun B.M. nion
penaknueit [lapdentreBoit H.A., AkiinonepHoe obmecTBo «I3mareancTBo
«IIpocsemieHne»

3. KontponbHbie U caMmocTosiTeNbHbIe padoThl. Pusuka. 10 k. ,EproTkun
E.C., Eprorkuna C.I'., AknmonepHoe o0miecTBo «M3aarenbcTBo
«IIpocsemieHune»

4. KonTtponbsHbie B camocTosiTebHbIe paboThl. Pusnka. 11 k. Eprotkun E.C.,
Eprorkuna C.I'., Akimoneproe obmectBo «M3narensctBo «IIpocBemenuer

5. lloypounsie pa3zpadotku 10 k. ba3oseiit u yrinyonennsiit mo @I'OC.
Caypos F0.A., Akumonepnoe o01iectBo «M3marensctBo «IIpocsemienne

6. [loypounsie pa3zpadotku 11 k. bazoBsrii u yrmy6nennsiii mo ®I'OC.

Caypos F0.A., AknmonepHoe o61miectBo «M3marensctBo «IIpocBemnienne



7. Paboune mporpammel. 10—11 knacc. ba3oBblil u yriryOn€HHBIA YPOBHH.

[laranuua A.B.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETH
UHTEPHET

1. Hammsimnoe nocoGue AJisi UHTEPAaKTUBHBIX I0COK C TECTOBBIMU 3aJJaHUSIMU,
000 «3x3amen-Menuay»: ns 7-11 k. Ilo kmaccam (5 1uckoB)

2. Harmsamnoe nocoOue 1J1si ”HTEPAKTUBHBIX JIOCOK C TECTOBBIMU 3aJJaHUSIMU,
000 «BDx3amen-Menuay»: [na 7-11 k. 1o paznenam: «/IluHamMuka 1 KMHE-
MaTHKa MaTepUualibHOM TOUKN», «3aKOHBI cOXpaHeHus. [[luHaMmuka rnepuo-
JTUYECKOTO JIBUKEHUS», «MexaHnueckue BOJIHbI. AKycTHKay, «CTaTuka.
CrnennanibHasi TEOpHUSI OTHOCUTEIBLHOCTHY, « MOJIEKyIIpHO-KMHETHYECKas
Teopust», « TepmoanHamukay, « Anekrpocratukay, «[10CTOSTHHBIN TOKY,
«OnextpomaraeTusm», «KBantosas pusukay. (10 guckoB)

3. bu6bmoreka 11OK https://lesson.edu.ru/

4. Poccuiickas anekTpoHHas mkodia https://resh.edu.ru/

5. O6pazoBarenbubiit moptan https://infourok.ru/

6. OO0 «MyneTrypok» https://videouroki.net/



