MHUHHUCTEPCTBO NPOCBEIEHUSI POCCUMCKOMN ®EJEPALIUA
INPABUTEJBCTBO CAHKT-IIETEPBYPI'A
KOMUTET 1O OBPA30BAHHUIO
I'OCYJAPCTBEHHOE BIO/KETHOE OBIIIEOBPA30OBATEJIBHOE
YYPEXKJIEHUE CPEIHSAS OBIIEOBPA3OBATEJIBHAS HIKOJIA Ne 582
C YIJIYBJEHHBIM U3YYEHUEM AHIJIMACKOI'O U ®UHCKOI' O S13bIKOB
MPUMOPCKOI'O PAMOHA CAHKT-IETEPEYPT'A

YUTEHO MHEHUE [MPUHAT

Coera poaureneil (3aKOHHbBIX pellIeHreM eIarori4eckoro CoBeTa
MIPEICTaBUTENICH ) HECOBEPIICHHOJIETHUX I'BOY umikombr Ne 582

oOydJaronuxcs [Tpumopckoro paiiona Cankr-IlerepOypra
[Tporoxon Ne 1 npotokoit ot 29.08. 2023 rona Ne 1

or 29.08.2023 roxa [Ipencenarens megarorndeckoro CoBeTa

JI.JI. IToranoBa

YUYTEHO MHEHUE YTBEPX/IEH

Coera o0yuaronixcs npukazoMm 'BOY mikosbr Ne 582

I'BOY mmkonst Ne582 [Tpumopckoro paitona Cankt-IlerepOypra
[Tpumopckoro paitoHa ot 30.08.2023 roma Ne 50-/1

Canxkr-IlerepOypra
[TpoTokon Ne 1

MopnucaHo undposoii
oT 29082023 roga lNotanosa nognucbio: NoTanosa Jioagmuna
ﬂ}Oan/lJ'la JleoHnpoBHa
[ara: 2023.09.15 13:53:16
JleoHnpgosHa 0300

Pabouast nporpamma
yueOHoro npeamera «®@usuka. ba3oBblili ypoBeHb»
s ooyuaromuxcs 10-11 knaccon

Cankr-IlerepOypr
2023



MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro ypoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TPeOOBaHUI K pe3yibTaTam
OCBOEHHUSI OCHOBHOW 0Opa30BaTeNbHOM MporpaMmsbl, npeactraBieHHbIX B OI'OC
COO, a Takxke c y4y€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETIIIUK TIpernojiaBanusi yueOHoro mnpeamera «Dusmka» B 00pa3zoBaTEIbHBIX
OpTraHu3aIUAX Poccuiickoiu Odenepannu, pEATU3YIOIINX OCHOBHEIE
oOpa3oBareibHbIe MPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (POPMUPOBAHUE
€CTECTBCHHO-HAYYHOM KapTHUHBI Mupa oOyuatommxcs 10-11 kmaccoB mnpu
oOydeHHH UX (Pu3MKe Ha 0230BOM YpOBHE HA OCHOBE CHCTEMHO-ACSITEIHHOCTHOTO
noaxona. Ilporpamma mo ¢usmuke coorBerctByeT TpeboBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yibTaTam
OoOy4eHHMs, & TAKXKE YYHUTHIBAET HEOOXOJMMOCTb PEATU3ALMH MEKIPEAMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHbIMU Y4YE€OHBIMHM MpeameTramMu. B Hel
OTIPENIENSAIOTCS OCHOBHBIE LIEIM U3Y4YEHHs] (U3UKHU HAa YPOBHE CPEIHEro OOLIEeTo
oOpa3oBaHMsl, IJIAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (DU3MKHU: JTUYHOCTHBIE,
MeTalpeIMETHbIE, IPEeIMETHBIE (Ha 0a30BOM YpOBHE).

[Iporpamma 1o Gpu3MKe BKIIOYAET:

e [IJITAHUPYEMBIE PE3YJbTaThl OCBOCHUS Kypca (U3MKU Ha 0a30BOM YpOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI IO roJjaM O0yUYEHUS;

e coziepkaHue yueoHoro npenMera «dusnka» mo rojgaM o0yueHusl.

®du3rka Kak Hayka O HauOoJjiee OOHIMX 3aKOHAaX NPUPOAbI, BBICTyIas B
KauecTBe y4eOHOIo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHuM 00 okpyskaromiem mupe. IKoabHBIN Kype GU3NKN — cHCTEMOOOpa3yIoIui
JUIsL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SBJICHUM, M3y4aeMbIX XUMHUEH, OHOJOTHEH,
¢dbuznyeckoir reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenNesieT  XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe SHEpPreTuKd, TPaHCIOPTa, OCBOEHUS
KOCMOCA, IOJIy4€HHUSI HOBBIX MAaTE€pHAIOB C 3aJaHHBIMU CBOWCTBAaMHU WM APYTHX.
W3yyenue (Pu3MKM BHOCHUT OCHOBHOW BKJIaJ B (POpPMUpOBAHME €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOOydaromuxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAYYHBI METO] TO3HAHMSI IPU BBIITOJIHEHUU UMH YU€OHBIX UCCIICOBAHUM.

B ocHoBy kypca ¢usuku s ypOBHsS cpefaHero oOmiero oOpa3oBaHUSs
NOJIOXKEH pAN HUACH, KOTOpPbIE MOXXHO paccMaTpuBaTh Kak MPUHLMUIIBI €ro
MOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISIETCA JIOTUYECKH
3aBEpUIEHHBIM, OH COACPIKUT MaTepuajl U3 BCEX pa3lesioB (GU3MKH, BKIIOYAET KaK
BOIIPOCHI KJITACCUYECKOM, TAK 1 COBPEMEHHOM (DPU3HUKHU.

Hoes eenepanuzayuu. B COOTBETCTBMU C HEW MaTepuail Kypca (QU3HKU
o0ObeMHEH BOKPYr (Qu3nyueckux Teopud. Begymum B Kypce sBIsgeTcs
dbopMupoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTePHUH, BEIIECCTBE H
noJie.

Hoes eymanumapuzayuu. EE peanuzanuss mTpearnoiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHMaa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEMaMH.

Hoess npuxnaownoii  nanpasnennocmu. Kypc usuku mpeamnonaraer
3HAKOMCTBO C IIUPOKHM KPYIrOM TEXHHUYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
W3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcss TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIep)KaHMsl, TMOCBAIIEHHBIX HKOJOTMYECKMM MpoOJemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a Takke OOCYXKIACHUs
po0JIeM palMOHATIBFHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YpPOBHE CPEAHEro OOIero
oOpa3oBaHus SBIAIOTCS (PU3UUECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYp€ MOCTpOEHUs (PU3NUECKON TeOpuH, pou GyHAaMEHTAIbHBIX 3aKOHOB U
NPUHLIHIIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O MNPUPOAE, TpaHULAX
NPUMEHUMOCTH TEOpHHl, JJIsI OMUCAHUS ECTECTBEHHO-HAYyYHBIX SBJICHUU U
MIPOIIECCOB).

CHCTeMHO-AESATENbHOCTHBIN MOJIX0J B Kypce (U3UKU Pealn3yeTcs Mpexie
BCEr0 3a CYET OpraHU3allMHh IKCIEPUMEHTATBHOU AESTENIBHOCTH O0YYarOIIUXCS.
Jlnst  6a3oBoro ypoBHsS Kypca (U3MKA — OTO HCIOJIB30BAHHE CHCTEMBI
(bpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OPATOPHBIX pPadoT,
KOTOpbI€ B mporpamme no (usuke oObeIMHEHBI B OOILIMNA CIHCOK YUYCHHUYECKUX
paKkTUYECKUX padoT. BeigeneHne B yKa3aHHOM IepeyHe J1adopaTopHbIX pador,
MPOBOAUMBIX JUUII KOHTPOJIE W OIEHKH, OCYIIECTBISCTCS y4aCTHUKAMU
o0pa30BaTeNbLHOTO TIPOIlecCa HCXOsd U3 OCOOCHHOCTEW IUJIAaHUPOBAHHS W
ocHameHuss kaOmHera Qusmku. Ilpm 3ToM obOecrmieumBaeTcs  OBJIAJICHHUE
oOy4YaromMuMHUCI YMEHHUSIMHU MPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCIICIOBAHUS
3aBUCUMOCTEM (U3NYECKUX BEJIWYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YIENSAETCS PEHICHUIO PACUYETHBIX MU KauyE€CTBEHHBIX
3amad. [Ipu 3TOM 111 pacuy€THBIX 3a/1ad MPUOPUTETOM SIBIISIFOTCSL 33/1a4d C SIBHO
3aIaHHON (hU3UYECKOM MOJIEIIbIO, TTO3BOJISIFOIIME MPUMEHSATh U3YYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH Kak M3 OJHOTO pasliena Kypca, Tak M UHTETPUPYs 3HAHUSA W3
pa3HbIX pasnaenoB. s KayeCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKaHUsI (PU3NYECKUX SIBJICHUM U TPOILIECCOB B OKPYXKAIOUICH
KU3HHU, TpeOytonue BbhIOOpa (U3MYECKON MOAENU Mg CUTyallud MpakTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusimu DPI'OC COO k MarepuanbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOro mporecca 0a30BBI ypOBEHb Kypca
(bU3UKK Ha YpPOBHE CpEHEro 0011Iero 00pa3oBaHusl JOJKEH U3Y4aThCsl B YCIOBHSIX
peIMETHOro KaOuHeTa (U3HKUA WIA B YCJIOBHUSIX HHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (Qu3MKM HOIKHO OBITH
HE0OXoaMMoe J1TabopaTopHOE OO0OpYAOBAaHWE MJIS BBHITIOJIHCHHUS YKa3aHHBIX B
nporpaMMme mo (Pu3uKe yUeHWYECKUX MPAKTUYECKUX paboT M IEeMOHCTPAIMOHHOE
o0opy10BaHHE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpMHpPYETCS B COOTBETCTBHHM C
OPUHIIAIIOM MHUHUMAJIbHOM JTOCTAaTOYHOCTH M  OOECHeYrMBaeT IOCTAHOBKY
NEPEYUCIICHHBIX B TporpaMmMe Mo (U3UKE KIIOUEBBIX JEMOHCTpAIUil MAJis
UCCIICIOBAaHMUSI  M3yY4aeMbIX SIBJICHHH M  TPOIECCOB, OMIUPHUECKUX U
(GyHIaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUH.

JlaGopatopHoe 00OpyAOBaHHE [UIsl YUYEHHYECKUX MPAKTUYECKUX pPadoOT
dbopMupyeTcss B BHI€ TEMaTUYECKUX KOMIUIEKTOB M 00ECIIEYMBAETCS B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydaromuxcs. TemaTnueckue KOMIUIEKTHI
71a00paToOpHOTO O00OPYAOBAHUSA JIOJDKHBI OBITh HOCTPOEHBI Ha KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJOTOBBIX M IM(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE IIU(PPOBBIX J1a00paTOPU.

OCHOBHBIMHU LEJIIMHU U3y4€HUS PU3UKHU B 001IEM 00pa30BAHUU SBIISIFOTCS:

e popMupoBaHuE HHTEpECa M CTPEMIJICHHS OOYYAIOIIMUXCS K HAydHOMY
U3YYEHUIO MPUPOJbI, PA3BUTUE HUX HMHTEUIEKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

e Pa3BUTHE TPEICTABICHUN O HAYYHOM METOJE TO3HaHWS U (HOPMHUPOBAHUE
MCCIIEIOBATENILCKOTO OTHOIIICHHUS K OKPYKAIOIINM SIBICHUSM;

 hopMHUpOBaHUE HAYIHOTO MUPOBO33PEHUS KaK pe3yibTaTa U3YYCHHUS OCHOB
CTpOEHUS MaTepuu U PyHIaMEHTAJIbHBIX 3aKOHOB (DH3HKU;

e popMupoBaHHE yMEHHUUH OOBACHATH SABJIEHUS C  HCIIOJIb30BAHUEM
bu3nYeCKrX 3HAHUIA U HAYYHBIX JI0Ka3aTEIbCTB;

e opMupoBaHUE TPEACTABICHUNA O poiu (PU3UKK JUIS Pa3BUTHUS JIPYTHX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTHII.

JlocTrxeHne 3TUX lene oOecreunBaeTCsl pelIeHUeM CIEIyIoMMX 3a7ad B

npoluecce U3ydeHus Kypca GU3MKU Ha ypOBHE CpEAHEro 00111ero oopa3oBaHus:



e IPUOOPETEHNE CUCTEMBI 3HAHUM 00 00X (PU3UYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX, TEOpHSX, BKIIOYAs MEXaHUKY, MOJEKYISPHYIO (U3HKY,
AJIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY M 3JIEMEHTHI aCTPOPHU3UKU;

e popMUpOBaHHME YMEHUW TPUMEHSATh TEOPETHUECKUE 3HAHUS IS
OObsiCHEHUS (PU3WYECKUX SIBIICHUH B TPUPOAEC U JUISl TPUHATUS
MMPAKTUYECKUX PEIICHUM B MIOBCEIHEBHOMW KU3HH;

¢ OCBOCHHME CIIOCOOOB pEIICHHS pa3IMYHbIX 3aJad C SBHO 3aJaHHOU
bu3nyeckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3faHue GuU3NIecKor MOJEINH, aJIeKBAaTHON yCIIOBUSM 33aJa4H;

e IOHUMaHHE (PUBMYECKHX OCHOB W MPUHIMUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MTPOLIECCOB, UX BIIMSHMS HA OKPYKAIOIIYIO
cpeny;

¢ OBJIAICHUE METOJIaMH CaMOCTOATENIBHOTO IUIAHUPOBAHUS M MPOBEIACHUS
bu3MYEeCKUX SKCIEPUMEHTOB, aHAIN3a W HHTEpIpeTanuu UHGOpMaINH,
OIpPEJENIEHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJIbTaTa;

e CO3/IaHUE YCIIOBHM [JIsl pa3BUTUS YMEHUH NPOEKTHO-HUCCIEA0BATEIbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wuzyuenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETOo
oOpazoBanus otBojuTcs 136 yacos: B 10 kinacce — 68 yacoB (2 yaca B HE/IEINIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipensaraemplii B mporpamMmmMe 1O (QU3MKE TMepedyeHb JIabOpaTOPHBIX H
MPAKTUYECKUX pabOT ABJISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BHIOOP
MpoBeNeHUsT J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
0COOEHHOCTEM 00yUarOIUXCH.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Pazgen 1. ®u3uka ¥ MeTOAbI HAYYHOTI'O MO3HAHUS

@usnka — Hayka O mpupone. HayyHble MeTONBI NMO3HAHHS OKPYKAIOIIETO
Mupa. Ponb 3KCliepuMEHTa M TEOPUM B MPOLECCE TMO3HAHUS MPUPOJBL.
OKCcnepuMeHT B (PU3HKE.

MonenupoBanue (GuU3NYECKUX SBICHUA M MporieccoB. HayduHble THUIOTE3BI.
dusnyeckre 3aKOHBI U TEOpUH. [ paHUIBI MPUMEHUMOCTH (HU3UIECKUX 3aKOHOB.
[IpyHLIMT COOTBETCTBUA.

Ponb u Mecto ¢u3nku B (GOPMUPOBAHUU COBPEMEHHOM HAYYHON KapTUHBI
MHPA, B TPAKTUYECKOMN AEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHasioroBble M IU(POBBIE HU3MEPUTEIbHBIE MNPUOOPHI, KOMIIBIOTEPHBIC
JATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

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

[lepemerienre, CKOpPOCTh (CpeaHssI CKOPOCTb, MTHOBEHHAasi CKOPOCTH) M
YCKOPEHUE MaTepuajbHOW TOUKHM, HUX TMPOEKIIMM Ha OCU CHUCTEMBI KOOpJIWHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEM.

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

CBoboaHOe nageHre. Y CKOpeHHe CBOOOIHOTO MaICHUSI.

KpuBonuHentHoe  aBvKeHHE. [IBUKEHHE  MaTepUAIBHOM TOYKH IO
OKPY>KHOCTH C MOCTOSSHHOM MO MOJYJIFO CKOPOCTBIO. YTJIOBast CKOPOCTh, JIMHEUHAS
ckopocTh. [lepuoa u yactora obpamienus. [{eHTpocTpeMuTenbHOE yCKOpPEHUE.

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

Jlemoncmpayuu

Mogens cucTeMbl OTCU€Ta, WIITIOCTPAIUS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBHDKCHUS.

[IpeobpazoBanue NBMKEHUMN C UCIIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGnronenne naBwkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTAIBHO.



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagiienne ckopocTy Ipu ABM>KEHUH MO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, rabopamopnvle pabomuol

N3ydeHre HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLIECHHS MEXAY NYTSAMH, ITPOUJICHHBIMU TEJIOM 34
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKHM BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BSI3KOU JKUIKOCTH.

N3yuyenue ABuKEHUS Tena, OPOLUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTM  ['ammnes.  IlepBeld  3akoH  HproToHA.
HNuepruanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepno3unuu cuil. Bropoil 3akoH HeroToHa
JUUI MaTEpUalbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MatepuaabHbIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cumia Tsokectu. llepBas kocmumueckas
CKOpOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, ckoiibxkeHusi, kauenus). Cuia tpenus. Cyxoe
Tpenue. Cuia TpeHUsI CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduimeHt tpeHusl.
Cuna conpOoTUBIICHUS MPH IBUKEHUU TEJIA B )KUJKOCTH UJIU Ta3e.

[TocTynarensHOE U BpalaTeIbHOE JIBIXKEHHUE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CuJIbl OTHOCUTENIBHO OcCH BpauleHus. llnedo cunbl. YcnoBus
paBHOBECHUSA TBEPAOIO TEA.

TexHn4eckrue yCTpOWCTBA M MNPAKTUYECKOE MPUMEHECHHUE: NOAIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepUum.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoit 3akon HeroToHa.

N3mepenune cuil.

CnoxeHue CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmariuu.

HesecomocTe. Bec Tena npu yCKOpeHHOM ITOAbEME U TIAJICHUN.

CpaBHEeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

VYcioBust paBHOBECHUs TBEPAOTO Teiia. Buibl paBHOBECHS.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHust Opycka Mo HaKJIOHHOW TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pEe3MHOBOM 00pasiie, OT uX AehOopMaIivH.

HUccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO Tela, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonbl coXpaneHus 6 MexXaHuKe

NMnynbc MartepuaibHOM TOYKU (Te€na), CUCTEMbl MATEPUAIbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHUE HMMITyJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTrBHOE IBMXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi sHeprusi MarepualibHOW TOUkH. Teopema 00 H3MEHEHHH
KUHETHUYECKOW YHEPTUMU.

[TorenuuanbHas DHEPTUA. ITorennmanbHas JHEPTUSA YIIPYTO
nedhopmupoBaHHor — npykuHbl.  [loTeHlManpHass  SHEprust Tejna  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHunanbHble W HENMOTEHUHUANbHbIe  CUibl.  CBs3b  pabOTHI
HEMOTEHIHUAIBHBIX CUJ C W3MEHEHUEM MEXAHWYECKOW SHEPrUM CUCTEMBI TEIN.
3aKOH COXpPAHEHHSI MEXaHUYECKON YHEPTUMU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHn4eckue yCTpOWCTBA U IPAKTUUECKOE NPUMEHEHHE: BOIAOMET, KOIED,
NPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoa NOTEHIUATLHOM YHEPTUN B KHHETUUECKYIO U 0OPATHO.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

N3yuenne abCOJIIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanrie cBsi3u pabOThI CHIIBI ¢ U3BMEHEHHEM MEXaHWYECKOW SHEPTrHUH
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznen 3. MosexkyasipHas pu3uka 1 TEPMOJUHAMUKA

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOT Meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU UM UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkeHue. Jduddysusa. Xapaktep ABUKEHUS WU
B3aUMOJECUCTBUS 4YacTULl BemlecTBa. Moaenu CTpOEHHUsI ra3oB, XUJIKOCTEU H
TBEPJBIX TEI U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl Moniekyi. KonunyectBo BemiectBa. [loctosiHHas ABoraapo.

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



Mopens  uneanmbHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJISIPHO-
KHHETHYECKOW TEOPHH HACATBHOTO raza. AOCONIOTHAs TeMIlepaTypa Kak Mepa
CpeOHEW KWHETHUYECKOW SHEPruM TEIUIOBOTO JABMKEHWsS dvactul rasza. [llkama
temnepatyp KenpBuna. ['a30BbIe 3akOHBI. YpaBHeHUEe MenaeneeBa—Knanelpona.
3akoH lanbToHa. M30mpoueccsl B UACATBHOM ra3e C MOCTOSSHHBIM KOJIUYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBICHHE H3OMPOIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuyecknue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OmnbITeI, JOKa3bIBAIOIIME TUCKPETHOE CTPOEHHUE BeliecTBa, (oTorpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUIA.

OnpIThl 110 U PY3UN )KUIAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHUSI.

Mogens onbita llTepHa.

OnbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYJISIPHOTO
B3aMOJIEUCTBHS.

Mogens, HILTIOCTPUPYIOIIas IPUPOY AABJICHUS ra3a Ha CTEHKH COCY/Ia.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHHWE COCTOSHHUS HCAIBHOTO rasa,
W30IPOLECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

OnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE M3MEPEHUU
00BEMa KOMHATBI, JIaBJICHUS U TEMIIEpaTyphl BO3yXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuKu

Tepmonnnamuueckass cucrema. BHYTpeHHsAs 3HEprusi TEPMOJAMHAMHYECKOU
CUCTEMBI U crioco0bl e€ n3meHeHus. KonmnuecTBo TermnoTsl u pabora. BuyTpeHHss
SHEPrusi  OJHOATOMHOTO  HJeallbHOro  Trasa. Buasl  Teronepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyUYCHHUE. Y IeJbHAs TEeIIOEMKOCTh BEIIECTBA.
KonnuecTBo TEIIOTH NpH TEIIONEepeaye.

[Tonsitue 006 ammabatHoMm mpouecce. [lepBblii 3aKOH TEPMOJIMHAMUKH.
[Ipumenenne mepBOro 3akoHa TEPMOJIMHAMHKHU K Hu3omporeccam. ['paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTtuMocTh IPOLIECCOB B IPUPOIE.

TennoBble  MamwuHbl.  [IpuHOUIIBI  J€MCTBHUS ~ TEIUIOBBIX  MallHWH.
[IpeoOpa3zoBanust SHEpPruM B TEIJIOBBIX MamHax. Kod(p@uIMEeHT Moie3Horo
nericTBus TemuioBord mamumHbl. I{ukn KapHo um ero ko3pduIMeHT I0JIe3HOTO
JNEUCTBUS. DKOJIOTMYECKUE MPOOJIEMbI TEIUIOIHEPTETUKH.



TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATElNb
BHYTPEHHETO CrOpaHusi, OBITOBOM XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3meHeHue BHYTpPEHHEH HSHEPruy Tejla MPU COBEPIICHUH PaOOThI: BBUIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3@upa B
JATYHHOU TpyOKe IMyTEM TpeHHsI (BUIEOAEMOHCTPALINS).

N3MeHeHne BHyTpEHHEN SHEPIruu (TeMIlepaTypbl) Tela IpH TeIionepeaye.

OnpiT MO aauabaTHOMY paCIIUPEHHIO BO3ayXa (OMBIT € BO3AYUIHBIM
OTHHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATEIS BHYTPEHHETO CTOPaHHUs, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Azpecamnwie cocmoanus éewjecmea. Pazosvie nepexoonl

[TapooOpa3oBanue U KoHJeHcalus. Vcnapenue u kumneHue. AOCOTIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwllleHHBIM map. YaenbHas TemioTa
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucramnmmyeckue u amopdHbie Tena. AHU30TPOIHS CBOWCTB
kpuctaiuioB. Kuakue kpuctaibel. CoBpemeHHble Marepuaiibl. [lnmaBienue u
KpUCTaJUTM3aIus. Y IeJabHasl TeroTa miaBienus. Cyonumanus.

VYpaBHeHUE TEMIOBOTO OajiaHca.

TexHuyecknue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTHUU MOJTYyUYECHHS] COBPEMEHHBIX MaTEpHajoB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBOMCTBa HACBIIICHHBIX apOB.

Kunenuve npy MoHWKEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIaXKHOCTH.

HaOnronenue HarpeBaHus U IJIABJICHUS! KPUCTALUTMYECKOTO BEIlECTBRA.

JleMoHCTpanusi KpUCTaIoOB.

Yuenuueckuii sxcnepumenm, 1abopamopsie padbonul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inexkmpocmamuxa
OnekTpu3anus Tel. OJEKTpUYecKuil 3apsia. J[Ba Buaa »IEKTPUUYECKUX
3apsinoB. [IpOBOJNHUKHM, OUANEKTPUKU M TOJYNPOBOAHUKHU. 3aKOH COXPAHEHUS
AIIEKTPUYECKOTO 3apsija.
B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbli AJNEKTPUYECKUN 3apsia.
Onektpuueckoe mojne. Hanpsok€HHOCTh  3nekTpuueckoro mojs.  [Ipuniun



CYyNEPHO3ULIUNA DHNEKTPUUYECKUX Tojeil. JInHUM HanpsKEHHOCTU 3JIEKTPUUYECKOTO
TIOJISL.

PaGora cumnm  snektpoctatmueckoro  moisa.  I[lotenmuman.  Pa3HocTh
NOTEHUHUAIOB. [IpOBOOHMKM UM AMANEKTPUKU B 3JIEKTPOCTATUYECKOM TOJIE.
Jwusnextpruyeckasi MPOHUIIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DNeKTpOEMKOCTh TUIOCKOIO KOHAEHCATOpa.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyecknue yCTpOHMCTBA M NPAKTUYECKOE TPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3aluTa, 3a3eMJICHHE 3JIEKTPONpPUOOpOB,
KOH/JICHCATOp, KONMMPOBAJIbHBIN annapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AIEKTPOMETPA.

B3anmoeiicTBUE Ha3EKTPU30BAHHBIX TEI.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEN.

[IpoBOAHUKH B JIEKTPOCTATUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIA3JIEKTPUKY B SJIEKTPOCTATUYECKOM TTOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAatopa OT IUIOIIaaH
IJIACTHH, PACCTOSHUSI MEXAY HUMU U AUJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHJEH CaTopa.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

N3mepeHune 3IeKTpOEMKOCTH KOHJIEHCATOPA.

Tema 2. Ilocmoannbstii 3n1ekmpuueckuii mox. Toxu 6 paziuunvix cpeoax

DONEeKTpUYECKU TOK. YCIOBHUS CYIIECTBOBAHUS DSJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuia toka. [IoCTOsIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 y4acTKa LEeMu.

DNEKTPUYECKOE COMPOTUBIIECHUE. YIECIbHOE COMNPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenbHOE, TApaIEIbHOE, CMEIIAHHOE COCIMHEHUE TTPOBOITHUKOB.

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

DJIEKTPOJIBUKYIIAasi CUja M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akon Oma i1 OTHOM (3aMKHYTOM) AJieKTpuueckon 1enu. KopoTkoe 3ambikaHue.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCUMOCTH
COTNPOTUBJICHUSI METAJLJIOB OT TeMIlepaTypbl. CBEpXIIPOBOIUMOCTD.

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA JIEKTPOHHBIX MYYKOB.

[TonynpoBOHUKHY. CobOcTBeHHas u puMecHast MIPOBOJAUMOCTh
noJrynnpoBogHUKOB. CBoiicTBa p—N-niepexoa. [omynmpoBoHUKOBBIE TPUOOPHI.

ONeKTpUYeCcKuidi TOK B  pacTBOpax M  paciuiaBax  3JIEKTPOJIMUTOB.
DIIEKTPOJIUTHYECKAS JUCCOUUALNS. DIEKTPOIIU3.



OnekTpudeckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTENbHbBIN
paspsa. Monnus. [1nazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: aMIEPMETP,
BOJIbTMETP, PEOCTAaT, MCTOYHUKH TOKa, DJIEKTPOHArpeBaTeIbHble MPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS], BAKYYMHBIN TUO/,
TEPMHUCTOPHI B (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIN TNO/I, TaTbBAHUKA.

Jlemoncmpayuu

M3mepenne CUiTbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAH TIOTIEPEYHOr0 CEUYEHUs U MaTepraa.

CMelaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MEpeHHe JIEKTPOIABWXKYIIEH CHIbl. KOpOTKOe 3ambIKaHHE
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKAa BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTD COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

HckpoBoii paspsaa M NPOBOJAUMOCTb BO3yXaA.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopuvie padomul

N3yyeHue cMenaHHOrO COEIMHEHUS] PE3UCTOPOB.

W3mepenne 3JIeKTPOABMKYILIEH CHIIbI UCTOYHHMKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

HaGmroienue amexTpoimsa.

MesxknpeaMeTHble CBSI3H

Nzyuenue xypca gusuku 0a3oBoro ypoBHsa B 10 kjacce ocyliecTBIsieTCS
y4€TOM COJAEpKATEIbHBIX MEXKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpadyu U TEXHOJIOTHUH.

Meosicnpeomemnole nousimusi, CBSI3aHHbIE C M3YYEHHEM METOJIOB HAay4YHOI'O
NO3HAHMS: SIBJICHUE, HAay4HbIH (akT, runores3a, (Qu3uueckas BeIMUYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIEPUMEHT, MOJEIHPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHWEe CUCTEMbl ypaBHEHUM, JMHEWHas (yHKIMS,
napabona, runep0osia, ux rpauKku U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIUU:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI M X NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABMIKEHHUE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUIbI TEIIONEPEIayu, TEIJIOBOE PaBHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOM IPUPOJIE.

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



ra3oB, DJJIEKTPUYECKHE CBOMCTBA METAJUIOB, J3JIEKTPOJIUTUYECKAS IUCCOLMALINS,
rajbBaHUKA.

l'eoepaghus: BIaXXHOCTH BO3/1yXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4€T TpPEHUS B TEXHUKE, MOMALIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHE), JBUraTeilb BHYTPEHHETO
cropaHusi, napoBasi TypOHHa, OBITOBOM XOJOJIMUIBbHUK, KOHIULIHUOHEDP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAs 3allUTa, 3a3eMJICHUE DJIEKTPONpUOOpPOB,
KCEPOKC, CTPYWUHBIN MIPUHTED, 3JIEKTPOHArpeBATEIIbHbBIC npuodopkI,
AIIEKTPOOCBETUTEbHBIE PUOOPHI, FaIbBaHUKA.

11 KIIACC

Paznen 4. JiaekrpoauHamMuKa

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

[locTosiHHBIE ~ MarHWTHl.  B3auMoaelCTBHE  IMOCTOSIHHBIX ~ MAarHUTOB.
MarnntHoe mone. Bexkrop marHuTHOM wuHAYKUOMH. [IpyHOMO cyneprno3unun
MAarHWTHBIX TMOJIeH. JINHMM MarHUTHOM MHAyKIUW. KapTuHa NMHUNA MarHUTHON
WHIYKIUU TI0JIS TIOCTOSIHHBIX MarHUTOB.

MarautHoe 10JIe TPOBOAHMKA C TOKOM. KapTHa 5nMHUN WHIYKIHH
MAarHUTHOTO TOJIS JUIMHHOTO MPSMOrO IPOBOJHMKA W 3aMKHYTOIO KOJBLEBOTO
IIPOBOJAHUKA, KATyIIKH ¢ TOKOM. OnbIT Dpcrena. BzanmonecTBre NpOBOIHUKOB C
TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuia JlopeHua, €€ MOyJib M HallpaBlieHHE. J[BUKEHNE 3apSAKEHHON YaCTULIbI
B OJIHOPOJIHOM MarHuTHoM nosje. Pabota cuibl Jlopenua.

SIBeHMe ANEKTpOMAarHWTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHMTHOM
WHIYKIUU. OJIEKTPOJABMXKYILNAs CUJla HWHAYKIMU. 3aKOH JJIEKTPOMAarHUTHOU
nHaykunu @apazes.

BuxpeBoe »ieKTpuyecKoe Tosie. OJIEKTPOJABIKYILIAs Cujla WHIYKIUU B
IIPOBOJAHUKE, IBMXKYILEMCS IOCTYNATENBHO B OTHOPOJHOM MAarHUTHOM ITOJIE.

ITpasuno Jlenua.

NHayKTUBHOCTh.  SIBIIGHME CAMOMHIYKUWW. OJIEKTPOABMXKYILNAs CHJIA
CaMOMHIYKIIHH.

OHeprusi MarHUTHOT'O OJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpoHMCTBA M NPAKTHUYECKOE TNPHUMEHEHHE: TOCTOSHHBIC
MarHuThl, 3JEKTPOMATHUTHI, JIJIEKTPOABUIATENb, YCKOPUTEIH 3JIEMEHTapPHBIX
YacCTHUL, MHAYKIIMOHHAS [1€Yb.



Llemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOTO MyYKa MarHUTHBIM IOJIEM.

JIvHUKM MHAYKIIMA MarHATHOTO MOJIA.

B3anmoseiicTBrue 1ByX NIPOBOJIHUKOB C TOKOM.

Cunia Ammepa.

[erictBue cuiel JIopeH11a Ha HOHBI JIEKTPOJIATA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKIINAH.

[IpaBuno Jlenua.

3aBUCUMOCTD JJIEKTPOJABUKYILIEH CHIIBI UHAYKIHH OT CKOPOCTH MU3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHre CaMOMHIYKIIUH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3ydeHre MarHuTHOTO MOJISI KATYIIKH C TOKOM.

HccnenoBanue AeMCTBUSI MOCTOSIHHOTO MarHWTa Ha PpaMKy C TOKOM.

HccnenoBanue sSBICHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Pasznea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUmMHble KO1e0AHUA

KonebarenpHast  cuctema. CBoOOAHBIE  MEXAaHUYECKHE  KOJIE€OaHMU.
["apmonnyeckue kosnebanus. [lepumona, yacrtora, amrumryga u ($aza KoieOaHUU.
[IpyXVHHBIN MasTHUK. MaremMaTU4eCKUl MasTHUK. Y PAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBpareHne sHepruu NPy TAPMOHUYECKUX KOJICOAHMSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIC KOJEOAHUS B
UJeaTbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUS MEXIYy MEXaHWYECKUMHU U
AJIEKTPOMAarHUTHEIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPTUU B UJICATTHHOM KOJIeOaTEIbHOM KOHTYDE.

[IpencraBienue o 3aTyXaroUuMx KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJiebanusi. PezoHanc. BeIiHYX/I€HHBIC 2JIEKTPOMArHUTHBIE KOJICOAHMUSI.

[lepemennplii  TOK. CHHYCOMAAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKAa. AMIUIMTYIHOE€ W JACHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedIeHUE IIEKTPUUSCKOM
SHEPIruM. DKOJIOTUYECKUE PUCKHU TPH MPOU3BOJCTBE eKTpodHepruu. Kynbrypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

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

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KoJIeOATENbHON CHUCTEMBI (NPY>KUHHBIA WM
MaTeMaTUYECKHI MasSTHHK).



Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

HaGnronenue pezoHanca.

CBOOOHBIE IIEKTPOMArHUTHBIE KOJIEOaHUSI.

OcnuiorpaMMsl (3aBUCUMOCTH CUJIbI TOKA U HAIIPSDKEHUS. OT BPEMEHU) IS
3JIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3oHaHC mnpu MOCIENOBATEIbHOM COEIWHEHHH pE3UCTOpa, KaTyIIKU
VMHIYKTUBHOCTH U KOHJICHCATOPA.

Mopenb TMHUY 3JIEKTPONEpeIayu.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

HccnenoBanue 3aBUCMMOCTH NEPHOJA MajbIX KoJIeOaHUN rpy3a HA HUTHU OT
JUIMHBI HUTU ¥ MAaccChl rpy3a.

HccnenoBaHue IMEPEMEHHOTO0 TOKa B ILENM U3 IOCJIEN0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUMHbBIE 60JIHbL

Mexanuueckue BOJIHBI, yCHOBHUS pacnpocTpaHenus. Ilepuon. CkopocTb
pacnpocTpaHeHus: W JUIMHA BOJIHBL. [lomepeuHble W TPOJOJIBHBIE BOJIHBI.
HnTepdepenius u qudpakius MEXaHUYECKUX BOJIH.

3Byk. CxopocTb 3ByKa. ' poMKoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DJEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumHuas opuenrtanus BektopoB E, B, V B anexrpomarautHoi BoiHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTpaXEHUE, MPEJIOMIICHUE, Moygpu3anus, Tudpakuus,
uHTepdepenus. CKOpoCcTb 3JE€KTPOMAarHUTHBIX BOJIH.

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

[IpyHIMIBI paguOCBs3U U TeneBUAcHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHUYecKue yCTPOMCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTHI, YJIbTPAa3BYKOBasl [IMarHOCTHKAa B TEXHHKE M MEIMIIMHE, pajaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHa, Teseon, CBU-nieys.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneOGmromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGnronenue orpakeHus: M NpeJoOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nntepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI1 pE30HAHC.

Habmoienue cBA3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOW U
4acTOTOW KoJjeOaHuH.



HccnenoBanre  CBOMCTB  3JEKTPOMArHUTHBIX  BOJIH: OTpPaKEHHE,
nperoMIIeHUE, MONsIpu3anus, AMppakuus, uHTepdepeHIHs.

Tema 3. Onmuxa

['eomeTpuueckas ontuka. I[IpsMonnHENHOE pacnpoCTpaHEHUE CBETa B
ogHOopoaHOU cpexe. JIyu ceera. ToueyHbId HICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs1 cBeTa. [locTpoeHne m3o0pa)keHuil B
IJIOCKOM 3€pKale.

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

Hucnepcus ceeta. CroxxHbIi cocTaB Oenoro cBeta. LIBerT.

ColOuparome U pacceuBaroiiue JuH3bl. ToHKas JuH3a. DOOKYyCHOE
paccTosTHUE W ONTHYECKas cuiia TOHKOM JuH3bl. [locTpoenue uzoOpakeHUil B
coOMparoluX U paccerBarolux JnH3ax. DopmMynia TOHKOW JTUH3BI. Y BEJIMYEHUE,
JTaBa€MOE€ JINH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHblEe HCTOYHUKH.
VYcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HUHTEphEpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOT€PEHTHBIX HCTOYHHUKOB.

Hudpakuus cBera. JudpakiuoHHas pemérka. YclIoBUE HaOIIOICHUS
IJIaBHBIX ~ MAaKCUMyMOB TIpM  TAJEHUM MOHOXPOMATHYECKOr0 CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuueckue yCTpOWCTBa M TMPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
dboToanmapaT, MNPOEKIIMOHHBIM amnmapar, MHUKPOCKOI, TEJIECKOI, BOJOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIéTKa, MOJISIPOUI.

Jlemoncmpayuu

[IpssMONMHEHOE pacpOCTPAaHEHUE, OTPAKEHHE W IPEJIOMIICHUE CBETA.
OnTuyeckre mpudOpHI.

[TonHOE BHYyTpeHHEE OTpaxkeHre. Mojielib CBETOBOAA.

HccnenoBanrie CBONCTB N300pakeHUN B JIMH3aX.

Mopenu MuKpocKkorna, TeJIeCKomna.

Habmronenune natepdepeHIny CBeTa.

HaOmronenue nudpakiuu ceera.

HaOmronenue nucnepcuu cBera.

[TonyueHne ciekTpa ¢ MOMOUIBIO MPU3MBI.

[Tomy4yeHune cexTpa ¢ mMOMOIIBIO TUGPAKIIUOHHON PEIIETKY.

Hab6nronenue nonsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonvl



W3mepeHune nokasaTesns NpeJoMIIEHHs CTEKIIA.
HccnenoBanue CBOMCTB N300paK€HUH B JIMH3AX.
HaOnronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH

['panunbpl  TPUMEHMMOCTHM  KJIACCMYECKOM  mexaHuku.  [locTtymatsl
CIEUUAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBApPUAHTHOCTH MOAYJS CKOPOCTH
CBETA B BaKyyMe€, PUHIIUI OTHOCUTEIBHOCTH DUHILITEMHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEIJICHHE BPEMEHU U COKpALICHUE
JUTVHBI.

OHeprus 1 UMIYJIbC PEIATUBUCTCKON YaCTULIBI.

CBs13b MaccChl C SHEPrUer U UMITYJIbCOM PEISTUBUCTCKON YaCTULIBI. DHEPTUs
IIOKOA.

Pazgea 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. opmyna [lnanka cBsizu 3Heprun GOTOHA C €T0 YACTOTOM. DHEPrust
U UMITYJIbC (DOTOHA.

OTtkpoiThe 1 ucciaegoBanue porodddexra. OnbiTel A. I'. CTosieToBa. 3aKOHBI
dotorpdexra. YpaBHenue DuHmTeitHa st hoTodaddexra. «KpacHas rpaHunar
dboToaddexra.

Hasnenne cBera. OnbiThl [1. H. JIeGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHuyeckue yCTpPOMCTBA M NPAKTHUECKOE MpPUMEHEHHUE: (POTODIEMEHT,
dboToMaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®oTo3(PheKT HA YCTAaHOBKE C [IMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (PoTodddeKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHuro 0 -4acTHII.
IImanerapHas Mogmenbs aroMma. llocrynatel bopa. M3nydyeHue u morjomieHue
(GOTOHOB TpU TEepexoje aToMa C OJHOTO YPOBHSI DHEPIHHM Ha Jpyroil. Buiel
crekTpoB. CIEKTp YpOBHEW SHEPrUu aToMa BOJIOPO/Ia.

BousiHOoBBIE cBOViCcTBAa yacTull. Bosnsl ne bpoisa. KopryckynsipHO-BOJIHOBOM
Ty aliu3M.

CNOHTaHHOE U BBIHYKJICHHOE U3JTyYEHHUE.

TexHn4eckrue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHE: CIIEKTPaJbHbIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBII KOMITBIOTED.



Llemoncmpayuu
Mopnens onsita Pesepdopra.
Onpenenenue AJIMHBI BOJIHBI J1a3epa.
HabGnronenue iMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.
Jlazep.
Yuenuueckuii axcnepumenm, nabopamopuvie pabomul
Habnronenue IMHEHYaToro CuekTpa.
Tema 3. Amomnoe a0po
OKCIEPUMEHTBI, JTOKA3bIBAIOIIUE CIIOXKHOCTh CTpOeHUs sAnpa. OTKpbITHE
pagunoaktuBHOocTH.  OmbiTel  Pesepdopaa  mo  ompenmeneHuro  cocraBa
panuoakTuBHOrO wu3mydeHus. CBoiictBa anbda-, Oera-, ramMma-u3ITydCHHS.
BnusHre pagoaKTUBHOCTH Ha JKUBBIE OPTaHU3MBI.
OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHas monens siapa [eiizenOepra—
WBanenko. 3apsa sapa. MaccoBoe uucno sapa. M3otonsl.
Anba-pacnan. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. I'amma-
U3JIydeHre. 3aKOH paJuOaKTUBHOIO pacIaja.
DHeprus CBA3M HYKJIOHOB B sipe. SAnepHbie cuibl. Jlegekt Maccel siapa.
S nepHble peakunu. Jlenenue u CUHTES sIEp.
SAnepnwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl W TEPCHEKTUBBI
AJIEPHON DHEPTETUKH. DKOJIOTHYECKUE ACTIEKThI IACPHON SJHEPTETUKH.
DiieMeHTapHble YacTUIbl. OTKPBITUE TO3UTPOHA.
MeTob! HaOJIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.
dyHIaMeHTanbHbIe B3aUMOJIeHCTBUA. EAMHCTBO pu3nueckoi KapTUHBI MUPA.
TexHruYecKue yCTpOMCTBAa U MPAKTUYECKOE NPUMEHEHHUE: JO3UMETP, KaMepa
Buiibcona, siaepHblil peakTop, aToMHas boMoa.
Jlemoncmpayuu
CUéTYrK MOHU3HPYIOIINX YaCTHUL.
Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul
HccnenoBanre TpeKOB YacTUIL (M0 TOTOBBIM (OoTOrpadusim).

Pa3znen 8. JieMeHTHI ACTPOHOMUY M aCTPOPU3NKH

DOtanbl pa3BUTHUS aCTpoHOMUU. [IpuKkiiagHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMHH.

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

ConHeuHas cucteMma.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHepruu ConHIAa U 3BE3.
3BE31bI, UX OCHOBHBIC XAapAKTEPUCTUKHU. J(MarpaMma «CHEKTPaJIbHBIM KJIacc —
CBETUMOCTBY». 3BE3JBI TJIABHOM IOCIEIOBATEILHOCTH. 3aBHCHMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM IMOCJIEAOBATEIIbHOCTU. BHyTpeHHEe CTpoeHue



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

Mneunsiii Ilyte — nama [Namaktuka. ITonoxenue n aBukenue ConHia B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPBI B sapax
TaJIAKTHK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa00sa. Pazberanne rajakTuk.
Teopus bonpmoro B3peiBa. PenukToBO€E H3IydeHHE.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMMUH.

Vuenuuecxue nabnooenus

HaOnroienusi HEeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMIIBIOTEPHBIX
MPUJIOKEHUIN JJIsI OTPE/IeNICHUs] TI0JIOXKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s1 CEBEpHOIro MOTYIIAPHS U IPKHUE 3BE3BI.

Hab6mronenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo0o01maromiee MOBTOPEHUE

Ponp ¢usuku u  acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M ATUYECKOU c(pepax nesTeabHOCTH YEIOBEKa, POJIb U MECTO (PU3MKH
¥ aCTPOHOMHUHU B COBPEMEHHOI HAy4YHON KapTHHE MUPA, pOib (PU3UUECKON TEOpUn
B (GOpPMHpPOBAHUM TIPEACTABICHUNM O (UUYECKOM KapTUHE MHpa, MECTO
(bU3MYeCKO KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MesxknpeaMeTHble CBA3H

N3yuyenue kypca ¢usuku 6a3o0Boro ypoBHsS B 11 kiacce ocyImiecTBIsSeTCs ¢
YYETOM COAEPKATEIbHBIX MEXKIIPEAMETHBIX CBA3C€H C KypCcaMHM MaTE€MAaTHKH,
OMOJOruu, XUMHUH, reorpadu U TEXHOJIOTUH.

Mesicnpeomemuvie nonsmusi, CBSI3aHHBIE C U3YYEHHUEM METOJOB HAYYHOTO
MO3HAHUA: SIBJICHWE, HAay4YHBIA (PakT, rumoTesa, (pusmyeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOICHUE, SKCIIEPUMEHT, MOJICITMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: peumieHHWE CHCTEMbl YPAaBHEHUH, TPUTOHOMETPUUYECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAaHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJECTBO, BEKTOPbl M MX MPOEKIMHU HA OCU KOOPAMHAT, CJIOKEHHE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYrOJIbHHUKOB,
OTIpeJIeIICHHE TUTONIAIN TFIOCKUX PUTYp B 00BhEMa Tell.

buonocusn: »nextpuyeckue SBICHUS B KUBOW TMpHUPOJE, KoJyieOaTelbHbIC
JIBVKCHUS B KMBOM MPUPOJE, ONITUYECKUE SABJICHUSA B JKUBOU IMPUPOJIE, ACUCTBUE
paJualiy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKAS] CTPYKTYpa TBEPIBIX
TeJI, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKOW PEMIETKH, CHEKTPaTbHBIN
aHaJIN3.



l'eocpagpua: MarHuTHBIE TIOJMIOCA 3€MJIM, 3aJ€Kd MAarHUTHBIX PYII,
doTochEMKa 3eMHOM MOBEPXHOCTH, IPEICKA3aHUE 3EMIICTPSICEHUN.

Texnonozus: JMHUM DJIEKTPOIEpeNady, TIEHEpaTop MEPEMEHHOIO TOKa,
3JIEKTPOJIBUraTeNlb, WHIAYKIMOHHAs I€4Yb, pajnap, pPaguoNpUEMHUK, TEJIEBU30p,
aHTeHHa, TenedoH, CBY-neub, NMpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEeuYHas Oatapesi.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne yueOHOro mnpeamera «®Du3nka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpaszoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTHh JTOCTHIKEHHUE CIICTYIOUTHUX
JMYHOCTHBIX, METAIPEIMETHBIX M MTPEAMETHBIX 00pa30BaTEIbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHMs yueOHOro npenMera «Dusnka» T0KHbI
OTpaxkaTh TOTOBHOCTh M CIOCOOHOCTH OOYyYarouuxcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTHUBHBIX BHYTPEHHHUX  YOEKIEHHI, COOTBETCTBYIOUIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
ONBITA U OIBITA JEATEIBHOCTH B IMPOLIECCE PEeaIu3ali OCHOBHBIX HAIpaBJICHUH
BOCIIUTATEJIbHON AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3ULIMKU 00YyYaIOIIEeTOCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIIEYETIOBEUECKMX T'YMAaHUCTUYECKHX |
JIEMOKPAaTUYECKHUX LICHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JCSATEIIBHOCTh B HMHTEPECAX TPAXKIAHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUHU B 00pa30BaTEIbHONW OpPraHU3AIINY;

YMEHHUE B3aUMOJEHUCTBOBATH C COUUAIBHBIMA HHCTUTYTAMU B COOTBETCTBUH C
X QYHKIUSIMU U HAa3HAYCHHUEM;

TOTOBHOCTh K T'YMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2) IAaTPMOTHYECKOT0 BOCTIMTAHMS

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON HUJICHTUYHOCTH,
NaTpUOTU3MA;

LICHHOCTHOE OTHOILIEHUE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JOCTHKECHUSIM
POCCHMCKUX YUEHBIX B 00J1aCTU (DU3UKU U TEXHUKU;

3) TyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTHUPYSACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJIE B
JESTEIIbHOCTU YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

4) 3CTETHYECKOT0 BOCIIMTAHMA:

ACTETUYECKOE OTHOUIEHHWE K MHUPY, BKIIFOYasl 3CTETUKY HAYYHOI'O TBOPYECTBA,
pUCyIero pu3nYecKoi HayKe;



5) TpyA0BOT0 BOCIIUTAHUSI:

UHTEpEC K pa3ln4yHbIM cdepaM MpodhecCHOHATBHON IesSTEIbHOCTH, B TOM
YHClIe CBA3aHHBIM C (PU3UKOI M TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBINA BHIOOD
Oyay1ieil npodeccuu U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbI;

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

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

C()OPMUPOBAHHOCTh HKOJIOTUYECKON KYyJIbTYPbl, OCO3HAHHE TJI00aTbHOIO
XapakTepa dKOJIOTMYECKHUX Mpodiiem;

IUIAHUPOBAHKE U OCYILECTBIICHNE JEHCTBUN B OKPYKAIOLIEH Cpelle HA OCHOBE
3HAHUSA LEJIEW YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

pacIIMpeHre ONbITa AEATEIBHOCTH HKOJOTHYECKOM HaNpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH M0 (U3HKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NUECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM [EATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
U3ydeHUs  (QU3MKM  OCYHIECTBJIATH  HPOEKTHYI0O U HUCCIIEIOBATENIbCKYIO
NEATENIbHOCTh UHANUBUIYaIbHO U B IPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckune geiicTBUs:
CaMOCTOATENLHO  (QOopMyJIMpOBaTH W aKTyallU3UpOBaTh  Mpoliemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMPENENATh IEeNN JeSITeIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISIT  3aKOHOMEPHOCTHM M MPOTUBOPEYUSI B  PaccMaTpUBAEMBbIX
bu3MYeCcKuX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHallh3a WMEIOIIUXCS
MaTepUaJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICSITEILHOCTD, OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUMN JEATEIbHOCTH,
KOOPJIMHUPOBaTh ¥  BBHIMIOJHATH PpabOTy B  YCJIOBHUSIX  PEaIBHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHUCTBUS,
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOJIEM.
Bba3oBble ucciaenoBareibCKue 1eiCTBUA:
BJIaJICTh HAYYHOW TEPMHUHOJOTHEH, KIIOYEBBIMU MOHSATUSIMU M METOJaMHU
buznueckoil HayKu;



BIIAJICTh HABBIKAMHU y4e€OHO-HCCIICIOBATEIHCKON M MPOSKTHOMN NESITEIbHOCTH
B o0yactu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEILHOMY TTOUCKY
METOJ/IOB pelIieHusl 3a/1ad (U3UIECKOTO CONCpKAHUS, MPUMEHEHHUIO Pa3INIHBIX
METOJIOB IIO3HAHUS,

BJIQJIETh BHJAMHU JICSITEIBHOCTH IO TIOJYyYEHHIO HOBOTO 3HAHUA, €ro
WHTEPIpPETAUNA, MPEeOOpPa3OBaHUI0 W TPUMEHEHHUIO B PA3IMYHBIX YYEOHBIX
CUTYaIHsIX, B TOM YHCIIE TIPH CO3/IaHUH YICOHBIX MPOEKTOB B 00J1acTH (DU3UKH;

BBISBJIATh TPUYHMHHO-CJICACTBEHHBIC CBS3M W aKTyaJIM3UpOBaTh 3ajavy,
BBIJIBUTAaTh THUIIOTE3y €€ PEIICHHS, HaXOJIWUTh apryMEHThI JJI JI0Ka3aTelIbCTBa
CBOUX YTBEP)KJICHUH, 3a]1aBaTh NapaMeTPhbl U KPUTESPUHU PEIICHUS;

aHANMM3UPOBATh TIONYYCHHBIE B XOJE pEIICHHWs] 3aJaddl  pPe3yJIbTaThl,
KPUTHYECKHA OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (HOPMYJIHPOBATh COOCTBEHHBIC 3a7adyd B 00pa30BaTEIIbHOM
NEATETLHOCTH, B TOM YHCIIC TIPH U3YYCHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CHTYAIHsIM, OI[EHUBATh MPUOOPETEHHBIN OIIBIT;

YMETh TEPEHOCUTh 3HaHWA TI0 (HU3MKEe B TPAKTUIECKYIO 00JaCTh
KU3HEACATCITbHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MIPEAMETHBIX 00JIacTei;

BEIJIBUTATh HOBBIC HJICH, TTPEIaraTh OpUTHHAIBHBIC TOAXOBI U PEIICHMUSI,

CTaBUTH MTPOOJIEMBI U 33/1a4H, JOITYCKAIOIINE aTbTEPHATUBHBIC PEIICHUSI.

Pabora c nndopmanueii:

BJIaJICTh HAaBBIKAMHM IOJyYCeHHS HMHOOpPMAIUM (PU3MUECKOTO COACPKAHHS M3
HMCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSATEIIBHO OCYIIECTBIIATh ITOUCK, aHAaJIM3,
CUCTEMATHU3AIMIO W HWHTEPIIPETAINI0 MHPOPMAIMKM PA3IUYHBIX BHIOB W (HOpM
MIPE/ICTABIICHHUSI,

OIICHUBAThH JIOCTOBEPHOCTHh HH(POPMAITUH;

WCIIOJB30BaTh  CPEACTBA  HMH(POPMAIMOHHBIX M KOMMYHHKAITMOHHBIX
TEXHOJIOTHHA B PEIICHWH KOTHUTHBHBIX, KOMMYHHKATUBHBIX W OPTaHU3aIlMOHHBIX
3a/lad ¢ coOMtoJieHneM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TUTHCHBI, PECypcOoCcOepeKeHHUs, TPaBOBBIX H OTHYECKHX HOPM, HOpPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

CO3/IaBaTh TEKCTHI (DU3UYECKOTO COJEpKaHMS B Pa3IUYHBIX (popmarax ¢
y49éTOM Ha3zHAYCHUsI HHPOpPMAIIUU | TIEIICBOM ayIUTOPHH, BEIOUpasi ONITUMATIBLHYO
dbopMy TIpEICTaBICHUS ¥ BU3yaJTU3aIUH.

KoMMmyHHMKAaTHBHBIE YHMBEpPCAJIbHbIC Y4eOHbIe 1eiCTBHA:
OCYUIECTBJISTh OOIIEHHME Ha Ypokax (U3MKM U BO BHE-YPOUHOM
NEesATEIbHOCTH;



pacro3HaBaTh MPEANOCHUIKA  KOH(DIUKTHBIX CUTyallUH W CMAr4ath
KOH(JIUKTBI;

pPa3BEPHYTO M JIOTMYHO M3JIaraTb CBOKO TOYKY 3PEHUS C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

IIOHUMATh M HCIIOJIb30BaTh MPEUMYINECTBA KOMAHIHON M WHAMBUAYAJIbHOU
padoThI;

BBIOMPATh TEMATHUKy M METOJAbl COBMECTHBIX JEWUCTBHI C y4ETOM OOIIUX
MHTEPECOB M BO3MOKHOCTEN KaXKIOr0 YJI€HA KOJUICKTHBA,;

IPUHUMATh [EJIM  COBMECTHOM  JEATENBHOCTH, OpPraHU30BBIBaTH U
KOOPJIMHUPOBATh JCUCTBUSA IO €€ JOCTHMIKEHHUIO: COCTaBIIATh IUIAH JCHCTBUM,
pacnpenensaTb poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pe3YJIbTaThl
COBMECTHOM padoThI;

OLICHUBATh KauyeCTBO CBOEr0 BKJIAJa M KaXJOr0 yYaCTHUKA KOMAaHIbI B
oOIIMii pe3ysbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiaratb HOBBIE NPOEKTHI, OLEHHMBATh HIAEW C TO3ULUUNA HOBU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYILLIECTBJISITh MO3UTUBHOE CTPATETMYECKOE IIOBEICHHE B Pa3JIMYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh HHUIIMATUBHBIM.

Pery/isiTUBHBbIE YHUBepPCaJbHbIe yUeOHbIe AelicTBUS
Camoopranusamnus:

CaMOCTOSITENIFHO OCYILECTBIIATh MO3HABATEIbHYIO JEATEIBbHOCTh B 00JIacTH
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1aUH;

CaMOCTOATENIbHO COCTABJISITh IUIAH PEIICHUS PACUETHBIX M KAaYECTBEHHBIX
3a]a4, [JIaH BBIOJIHEHUS MPAKTUUYECKON pabOThl ¢ yUETOM HUMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEATNIOYTECHUM;

JlaBaTh OLIEHKY HOBBIM CUTYaI[UsIM;

pacumMpsITh paMKH Y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHHI;

Jenatb OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO D3PYAMIMH B 00JacTH
(bU3HKH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTeNbHBIN U KYJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOIIUOHATbHBIH HHTEJLJIEKT:

JaBaTh OIEHKY HOBBIM CHUTYyaIUsIM, BHOCUTHh KOPPEKTHBBI B JCSATEIHHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB IIEJISIM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peQueKCMH Kak  OCO3HAHMS
COBEPILIAEMBbIX JIEUCTBUM M MBICIUTENbHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBaHUIM;



WCITOJIB30BATh MPUEMBI peIICKCUU ISl OLICHKU CUTYyaIlud, BEIOOpA BEPHOTO
pelieHus;

YMETh OIICHUBATh PUCKHM U CBOEBPEMEHHO NPUHUMATh PEIICHUS MO MX
CHUKEHMUIO;

NpUHUMATh MOTHUBBI W apryMEHThl APYrMX TMpH aHallM3e pe3yibTaToB
JEATEIIbHOCTH;

MPUHUMATh Ce0s1, TOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

NpUHUMATh MOTHUBBI W apryMEHTBHl JPYrUX IMpPU aHaJIU3€ pe3yJIbTaToB
NEeSATEIbHOCTH;

MPU3HABATh CBOE MPABO M MPABO APYTHX HA OMIHOKH.

B mporiecce nOCTHXKEHUS JIMUHOCTHBIX PE3YJIHTATOB OCBOCHUSI MPOTPAMMEBI
no ¢u3MKe IS YPOBHS CpPEIHEro o0Iero oOpa3oBaHUs Yy OOydaronIuXxcs
COBEPIIECHCTBYETCS AMOIMOHAIBHBIN WUHTEIJIEKT, MpeANOIararonuii
c(hOpMHUPOBAHHOCTH:

CaMOCO3HaHUS, BKJIIFOUAIOIIEr0 CIOCOOHOCTh MOHUMATh CBOE 3MOLIMOHATILHOE
COCTOSIHUE, BUJIETh HAIIPABJICHUS Pa3BUTUSI COOCTBEHHOW SMOILMOHANILHON C(EepHI,
OBITH YBEPEHHBIM B ce0€;

CaMOPETYJIUPOBAHHUS, BKJIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE IMPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEIEHHME, CIOCOOHOCTh aJanTUPOBATHCSI K
AMOIMOHAJILHBIM U3MEHEHHUSM U MPOSIBIIATh THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIlUH, BKJIIOYAIOIIECH CTPEMIICHUE K JOCTHMKECHUIO LEIU U
yCIexy, ONTUMH3M, WHUIMATUBHOCTb, YMEHUE JACHCTBOBATH MCXOJS W3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTBIBaTh €r0 TMPU OCYIIECTBICHUU OOIICHUS, CIOCOOHOCTh K
COYYBCTBHUIO U CONEPEIKUBAHUIO;

COIIMAJIbHBIX HABBIKOB, BKITFOUAIOIIUX CIIOCOOHOCTH BHICTPAUBATh OTHOIICHHMSI
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIISATh UHTEPEC U pa3pemiaTh KOH(IUKTHI.

HPEAMETHBIE PE3YJIBTATBI

K koniy oOyuenuss B 10 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTPaXKkaTh CHOPMUPOBAHHOCTh Y OOYYAIOIIUXCSI YMEHUM:

JEMOHCTPUPOBATh Ha MpPUMEpax Pojib U MecTO (U3MKA B (HOPMHPOBAHUU
COBPEMEHHOW HAy4YHOW KAapTUHBI MHUpPA, B PAa3BUTUHU COBPEMEHHOW TEXHHUKU U
TEXHOJIOTUH, B IPAKTUYECKOM JESATEIIBHOCTH JIFOJIEH;

YUYUTBIBATh TPAHMUIBI TPUMEHEHHUS M3YyUYCHHBIX (U3UYECKUX MOJCICH:
MaTepuajibHas TOYKa, MHEepIHUAJIbHAs CUCTEMa OTCUETa, aOCOIOTHO TBEPOE TEJO,
WJICAIIBHBIN T'a3, MOJEIIM CTPOCHUS Ta30B, )KUIAKOCTEH U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUECKU 3apsijl MPU pelieHnn (PU3NIeCKux 3ajad;



pacno3HaBaTh (PU3NYECKUE SBICHUS (TPOIECCHI) U OOBIACHITH UX Ha OCHOBE
3aKOHOB MEXAHWKH, MOJICKYJSPHO-KUHETUYECKOM TEOpUM CTPOCHMS BEIECTBA U
ANEKTPOAMHAMUKHU:  PABHOMEPHOE U PABHOYCKOPEHHOE  MPSMOJUHEUHOE
JBIDKEHUE, CBOOOJHOE TMaJeHue TeJ, ABUKEHUE 10 OKPYKHOCTH, WHEPIHS,
B3auMojeicTeue Ten, 1uddys3us, OPOYHOBCKOE IBMKEHHE, CTPOEHUE KUIKOCTEH
U TBEPBIX TEN, U3MEHEHNE 00bEMA TEIT TIPU HArpeBaHUM (OXJIAKICHNH ), TETUIOBOE
paBHOBECHE, UCIAPEHHE, KOHACHCAlUS, MIIABJICHUE, KPUCTAIIM3AIUs, KUIICHUE,
BJI&YKHOCTh BO3/lyXa, OBBIIIEHUE JIaBICHUS ra3a MPU €ro HarpeBaHUM B 3aKPbITOM
COCylle, CBSI3b MEXKAY I[apaMeTpaMu COCTOSIHUS Tra3a B  HM30IpPOLECCaXx,
AIEKTpU3alus TeJl, B3aUMOJECHCTBUE 3apsI0B;

ONMKCHIBATh MEXAHWUYECKOE IBIDKCHUE, WCIONB3YS (U3UYCCKUE BEITUYMHBI:
KOOpAMHATa, MyTh, MEpPEMElIEHHuEe, CKOPOCThb, YCKOpPEHHE, Macca Teja, CHIIa,
UMITYJIbC T€Jla, KUHETUYECKasi SHEprus, MOTECHUHAIbHAS SHEPIusi, MEXaHU4YeCKas
pabota, MexaHMYecKass MOIIHOCTh, IPU OINHUCAHUM TMPABUIBLHO TPAKTOBATH
(U3UYECKUIT CMBICT MCIOJIb3YEMbIX BEIMYMH, MX OOO3HAYCHHS] M €IAUHUIIBI,
HaxXOJUTh (POPMYJIbI, CBS3BIBAIOIINE JTAHHYIO (PU3MYECKYIO BEJIIMUMHY C APYTUMU
BEJIMYMHAMU;

ONUCHIBATh HM3YUYECHHBIE TEIUIOBBIE CBOMCTBA TEJI M TEIUIOBBIE SIBICHUS,
UCTIONIb3Ysl (DU3UYECKHE BEJIMYMHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KMHETUYECKasi PHEPTUs XaOTHYECKOTO JBIKCHUS MOJIEKYJ, CpeAHEKBaapaTUIHAs
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSSA SHEprusi, padora rasa,
KOO PUIIMEHT TMOJE3HOTO JCUCTBUS TEIUIOBOTO JIBUTATENs; IPU OINKUCAHUU
MPaBUJIBLHO TPAKTOBaTh (U3MUECKUI CMBICT HCIOJIB3YEMbIX BEIWYUH, HUX
00O3HAaUeHUsT W EAUHUIIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JaHHYIO
(U3UYECKYIO BETUYUHY C IPYTUMU BEJIMUUHAM;

OMUCHIBATh U3YYCHHBIC AICKTPUUECKUE CBOMCTBA BEILIECTBA U DJIEKTPUUECKUE
sBJIeHUsI (TIPOLIECCHI), UCTIONB3Ys (PU3NYECKUE BETUUYMHBI: AIEKTPUUECKUI 3apsi,
AIEKTPUUYECKOE TOJIEe, HAMPSHKEHHOCTD MMOJIsI, TOTEHIMAJ, PA3HOCTh MOTEHIMAJIOB,;
NPy OINMUCAHUM TIPABWIBHO TPAKTOBAaTh (DU3UYECKUM CMBICT HCIOIb3YEeMbIX
BEJIMUMH, UX OOO3HAYEHUS] W EJUHUIIBI, YKa3biBaThb (DOPMYJIbI, CBSI3BIBAIOIINE
JAHHYIO0 (PU3UYECKYIO BEJIMYMHY C IPYTUMU BEJIMUYNHAMU;

aHATM3UPOBaTh (PU3UUYECKHE TMPOIECChl U SBICHUS, UCIOJIBb3YS (PU3NUECKHE
3aKOHBI M TIPUHIMUIIBL: 3aKOH BceMupHoro Tsarotenus, |, 11 u Il 3akons HeroToHAa,
3aKOH COXPaHEHUS] MEXaHMYECKOW DHEPruM, 3aKOH COXpaHEHUsS HUMITYJibca,
MPUHINN CYNEPHO3UIIUA CHJI, TPUHIUIT PABHOIMPABUS HHEPIHUATBHBIX CHCTEM
OTCU€Ta, MOJIEKYJAPHO-KMHETUYECKYI0 TEOPHUI0 CTPOCHUSI BEILIECTBA, Ta30BbIC
3aKOHBI, CBA3b CPEAHEN KMHETUYECKOW PHEPTUU TEIUIOBOTO JIBUKEHUS MOJIEKYJ C
abCOIOTHOM TeMIlepaTypol, MepBbIi 3aKOH TEPMOIMHAMUKH, 3aKOH COXPaHEHUS
ANIEKTpUYECKOro 3apsifa, 3akoH KyloHa, mpu 3TOM pasinyaTh CJIOBECHYIO



(GOpMYITMPOBKY 3aKOHA, €r0 MAaTEMaTUYECKOE BBIPAKEHUE W yCIIOBUS (TPaHMIIBI,
001acTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHIMIBI JCHCTBUS MAIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOMCTB; pazinyaTh YCJIOBHS MX O€30MacHOr0 MCIOJIb30BAaHUS B
MOBCEHEBHOM KU3HU;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIICIOBAHUIO (DU3UYECKUX SBICHUU W
MPOIIECCOB C HCIIOJIb30BAaHUEM TMPSAMBIX W KOCBEHHBIX H3MEPEHUH, TPH ITOM
dbopmynupoBarh MpodlieMy/3aadyy M TUIOTE3y Y4E€OHOTO JKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEUIOKEHHOTO O0OPYIOBaHUS, MPOBOJIUTH OMNBIT H
bopMyIMpOBaTH BHIBO/IBI,

OCYIIECTBIIAThH MPSIMBIC U KOCBEHHBIC U3MEPCHHS (PU3NUECKUX BEIUYHH, TIPH
TOM BBIOHMpaTh ONTHMAJBHBIH CIOCOO W3MEPEHHUS M WCIOJb30BaTh HM3BECTHHIC
METO/Ibl OIICHKU MOTPEITHOCTENH U3MEPEHHI;

UCCJIENOBAaTh  3aBUCHUMOCTH  MEXKIYy  (PU3MYECKMMH  BEJIMYMHAMH  C
WCITOJIb30BAaHUEM TIPSIMBIX HM3MEPEHUH, MPH 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
(bUKCUpPOBATh PE3YyIbTATHl IMOTYYCHHOW 3aBUCHUMOCTH (DU3UYECKUX BEIMYUH B
BU/JIC TAOJINIT ¥ TPa(pUKOB, AEIaTh BEIBOABI ITO pPE3yIbTaTaM MCCICIOBAHMS;

coOJII0/IaTh MpaBuiia 0€30MacHOr0 TPyJa MPHU MPOBEACHUU HUCCIEIOBAaHUN B
paMKax y4eOHOTro OSKCIEPUMEHTa, Y4eOHO-UCCIENOBATEILCKOW U MPOCKTHOU
NEATETLHOCTH C HMCIOJIb30BAHHEM H3MEPUTEIBHBIX YCTPONCTB M JAOOPATOPHOTO
000Opy1I0BaHUS;

pemaTrh pacuéTHble 3aJaydl C SBHO 3aJlaHHON (DM3HYECKOM MOJIENbIO,
UCTIOJIBb3Ysl (PU3MYECKUE 3aKOHBI M TIPUHIIMITBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a/1auu
BBIOMpATh (PU3UYECKYIO MOJEIb, BBIACHITh (PU3NUECKHE BEJIMYUHBI U (POPMYIIHI,
HEOOXOaUMBIC NI €€ PEIICHUS, TPOBOAUTh PACUYETHl M OIICHUBATH PEaJTbHOCTH
TIOJTYYCHHOTO 3HAYCHUS (PU3HUCCKON BEIIMINHBI,

peraTh KaueCTBEHHbBIE 3a/1a4d: BBICTPAUBAThH JIOTHUYECKU HEITPOTUBOPEUUBYIO
IEMOYKY PACCYXIACHUN C OMOpOM Ha M3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuznyeckue sBICHUS,

UCIIOJIB30BaTh ~ TPU  PEIMICHWH  y4eOHBIX  3a7ady  COBPEMEHHBIC
WH()OPMAITMOHHBIC TEXHOJIOTHH JJIS TMOUCKA, CTPYKTYPUPOBAHUS, HHTCPIIPETAITUN
U TIPEICTABJICHUS YYCOHOW W HAYYHO-TIOMYJISIPHON HMH(POPMAIINH, TTOTYIYECHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHAITM3UPOBATH MOTydaeMyr0 HH()OPMAITHIO;

MIPUBOJNUTH MIPUMEPHI BKJIaJIa POCCHICKUX U 3apyOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE TIPOIECCOB OKPYKAIOIIETO MHUpPa, B pPa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

WCITIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOUN >KU3HU
JUTsi o0ecrieueHus: 6€30MacHOCTH MpU OOpaIleHuH ¢ TPUOOpaMU U TEXHHUYECKUMU



YCTPOWCTBAMH, JIJIi COXPAHECHUS 3/I0POBhSI M COOIOICHUSI HOPM JKOJIOTUUECKOTO
MOBEACHUS B OKPYXKAIOILIEH Cpeae;

paboTaTh B TIpyINNE C BBIIOJHEHUEM PaA3JIMUHBIX COIMAIBHBIX pOJIEH,
IJIAaHUPOBaTh PpalbOTy TPYIIIBI, pPAIMOHAIBHO pacHpeAcssiTh OO0S3aHHOCTH U
IJIAHUPOBATH ACATECIHHOCTh B HECTAHAAPTHBIX CHUTYAIUAX, aJCKBATHO OILICHUBATh
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB T'PYIINbI B PEIICHUE pacCMaTpUBAEMON MPOOJIEMBI.

K koniy oOyuenuss B 11 kJjacce mpeaMETHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpakaTh CHOPMUPOBAHHOCTh Y OOYJAIOIIUXCSI YMECHUM:

JIEMOHCTPHUPOBATh Ha MpPUMEpax pojab M MECTO (PU3MKH B (POpMHUpPOBAHUU
COBPEMEHHOW HAay4yHOW KapTHUHBI MHUpPA, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B NMPAKTUYECKON IEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh M €IUHCTBO
(bu3MYECKOi KapTUHBI MUDA;

YUUTHIBATh TPAHUIIBI TPUMEHEHUS U3YYEHHBIX (U3MUECKUX MOJIEIeH:
TOYEUHBIN AJEKTPUUECKUN 3apsl, JIyd CBETa, TOUCUHbI UCTOUYHHK CBETA, SACpHAs
MOJIEIb aTOMa, HYKJIOHHAs MOJIeJIb aTOMHOTO sijpa MPHU PEIICHUH (PU3HUUECKUX
3a/1ay;

pacno3HaBath (GU3UYECKUE SIBICHUS (MPOLIECCh) U OOBSICHATH UX HAa OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (DU3HKHU: DIIEKTPUUYECKAS] POBOJAUMOCTb,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEHCTBUS TOKA, B3aHMMOJICHCTBUE
MarHuToOB, JJICKTPOMAarHuTHAas WHAYKIUS, JACHCTBME MAarHUTHOrO TIOJISI Ha
MPOBOJAHUK C TOKOM M JBIDKYIIUWUCS 3apsiji, DJIEKTPOMArHUTHBIE KoJieOaHUS U
BOJIHBI, MPSIMOJIMHENHOE PACHpPOCTPAHEHUE CBETA, OTPAKEHHUE, MPEIOMIICHHUE,
uHTepdepeHnus, audpakuus W MOJSpU3alUs CBETa, JUCIEPCUS CBETa,
dboTtoanekTpudeckuii 3pdext (poTodrddeKT), CBETOBOE TaBICHNUES, BOSHUKHOBCHUE
JUHEWYaTOro CHEeKTpa aToMa BOJOpPOJa, €CTECTBEHHAass W HCKYCCTBEHHas
PaINO0aKTUBHOCTB;

ONMUCHIBATh M3YUYEHHbIE CBOWCTBA BEUIECTBA (AIEKTPUUYECKUE, MArHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYID  MPOBOAUMOCTh  pPA3IUYHBIX  Cpeda) |
AJIEKTPOMArHUTHBIE SBJICHUS (MPOIECCHI), HCMOJB3Ysl (PU3MUYECKUE BEJIUYUHBIL:
AIIEKTPUUYECKUHN 3apsil, CUJIa TOKA, DJICKTPUYECKOE HAIPSKEHUE, IICKTPUUECKOE
COTNPOTUBJICHUE, PA3HOCTh MOTEHIMAJIOB, AJEKTPOJBIKYIAs CHUia, padoTa TOKa,
WHIYKIUST MarHUTHOrO MojsA, cuia Ammepa, cuia JlopeHna, MHIYKTHBHOCTb
KaTYIIIKW, SHEPrus HJIEKTPUUYECKOT0 M MArHUTHOTO IMOJEH, MEepHoJ M YacToTa
KoJieOaHWM B KoJeOaTeIbHOM KOHTYpE, 3apsii W Cuila TOKa B IMpoIecce
rapMOHUYECKUX DJIEKTPOMATHUTHBIX KoJieOaHW#, (OKYCHOE pacCTOsIHUE U
ONTUYECKAs CUJia JIMH3BI, MPU ONUCAHUM TPABUIBHO TPAKTOBATH (PU3UUECKHMA
CMBICIT HCIIOJIb3YeMBIX BEIWYMH, WX OOO3HAYCHHS U CIAWHHIIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIONIME JAHHYIO (PU3WYECKYyI0 BEIUYUHY C JAPYTUMHU
BEJIMYMHAMU;



OMUCHIBATh HW3YyUYCHHBbIC KBAHTOBBIC SIBJICHUS U MPOLECCHI, HCIOIb3Ys
bu3NYecKue BEIMYMHBI: CKOPOCTh JJIEKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI H
4acToTa CBETA, SHEPTHUS U UMITYJIbC (POTOHA, IEPUOJ TOTypaclaaa, SHEPTUs CBSI3U
aTOMHBIX SIZIEp, TPU ONUCAHUU MPABWIBHO TPaKTOBaTh (PUIUYECKUM CMBICIT
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHWS U EJIUHHUIIbI, YKa3bIBaTh (POPMYIIBI,
CBS3BIBAIONINE JIAaHHYIO (U3HYECKYI0 BEIWYWHY C JPYTUMH BEIUYMHAMU,
BBIYUCIISITh 3HAaUEHUE (DU3UUECKON BETUUNHBI;

aHAIM3UPOBaTh (PU3UYECKHUE TMPOIECChl U SIBJICHUS, UCIOJB3Ys (U3HUECKHUE
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATENLHOTO U MapaJlIeIbHOTO
COCJIMHEHUS TMPOBOJHUKOB, 3aKkoH Jlxoyns—JIeHma, 3aKOH 3JIEKTPOMArHUTHON
WHYKIINH, 3aKOH MPSMOJUHEUHOTO PacIpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETa, YpaBHEHHE OJWHIITEHA Aiia PoTtorddexra,
3aKOH COXPAHEHUSl SHEPrUHU, 3aKOH COXPAHEHUS HMMITYJIbCa, 3aKOH COXPaHECHUS
AIEKTPUUYECKOrO 3apsija, 3aKOH COXPAHEHUsI MAacCOBOr0 4uUCia, mocrynarel bopa,
3aKOH PAaIMOAKTUBHOTO pacmaja, Mpu 3TOM pasjinyaTh CIOBECHYIO (DOPMYIUPOBKY
3aKOHA, €r0 MaTEeMAaTHU4YEeCKOE BBIPAXXEHHUE M YCJIOBUS (TpaHUIbI, OOJACTH)
MPUMEHUMOCTH;

ONPENIENATh HAMIPABICHUE BEKTOPA UHAYKIIMK MarHUTHOTO MOJISI TPOBOJIHUKA
C TOKOM, CUJIbl AMmIiepa u cuibl JlopeHna;

CTPOUTh UM OIHCHIBATh H300paXEHHE, CO3[1aBAEMOE IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIIEIOBAHUIO (DU3UYECKUX SIBIICHUUA W
MPOIIECCOB C HCIOJIb30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUM: MPU STOM
dbopmyupoBath TpobiieMy/3agady M THUNOTE3y Y4eOHOro IKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 MPEIJIOKEHHOTO O0OpYJI0BaHUs, MPOBOJAUTH OMNBIT U
bopMyIUpOBaThH BBIBOHI,

OCYIIECTBJISAThH MPSIMbIC U KOCBEHHBIC U3MEPEHHS (PU3NUYECKUX BEIUYHH, TIPH
TOM BBIOMpaTh ONTHUMAJBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCJIENOBATh 3aBUCUMOCTM (U3MYECKUX BEJIMYMH C MCIOJb30BaHUEM
NpSIMBIX U3MEPEHUM: MpPU ITOM KOHCTPYUPOBATH YCTaHOBKY, (PUKCHUPOBATH
pE3yNbTaThl MOJYYEHHON 3aBUCUMOCTH (PM3MYECKUX BEIUYMH B BHJE TaOIUIl U
rpaduKoB, AeaTh BEIBOABI IO pe3yIbTaTaM UCCIICIOBaHNUS;

co0Jro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEIACHUU UCCIEAOBAHUN B
paMKax y4eOHOro OSKCHEepUMEHTa, Y4eOHO-UCCIEeNOBATEIbCKOW U MPOEKTHOU
NEATETLHOCTH C HMCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPONCTB M JTaOOPATOPHOTO
000pyI0BaHUS;

pemarh pacu€THhIE 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJEINbIO,
UCIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M IIPUHIIMIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3a7a4u



BBIOMpaTh (PU3UUECKYIO MOJECIb, BBIICIATh (DU3UYCCKHE BEITUYMHBI B (DOPMYIIHI,
HEOOXOUMBIC IS €€ pEIIeHUs, MPOBOJAUTHh PACYEThl M OLCHUBATH PEATBHOCTH
MIOJTy4EHHOTO 3HAYCHUS (PU3HUECKON BEIIMIMHBI;

pelaTh Ka4eCTBEHHbBIC 3aJ[au: BHICTPAMBATH JIOTHUYECKU HETIPOTHBOPEUHBYIO
IIETMIOYKY PacCy)KICHUI C ONMOpOH Ha HM3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
bu3nYecKue SIBICHNUS;

UCIIOJIb30BaTh  TMPH  PEIICHUW  yYeOHBIX  33aJady  COBPEMCHHBIC
UH(POPMAIIMOHHBIC TEXHOJIOTHHU IS MTOMCKA, CTPYKTYPUPOBAHUS, HHTCPIPETAIIMN
U TIPEJICTABJICHUS Y4COHOW W HAYYHO-TIONMYJISIPHOW MHGOPMAIIMH, TIOJIYYCHHOW U3
pa3IMYHBIX UCTOYHUKOB, KPUTHYCCKH aHATU3UPOBATH MOJTy4aeMyt0 HH(OPMAIIHIO;

OOBSCHATh TPHHIMITBI JEHCTBUS MAallMH, NPUOOPOB W TEXHUYCCKHX
YCTPOMCTB, pa3iMyaTh YCIOBUS UX OS30MACHOTO MCIOJIb30BAaHUS B IMOBCEIHCBHOM
KU3HU;

IIPUBOIUTH TIPUMEPHI BKJIaJIa POCCUHUCKUX M 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHCHHE INPOIICCCOB OKPYKAIOIIECIO MHpA, B Pa3BUTHE
TEXHHKHU ¥ TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUYCCKUE 3HAHUS MO (PU3UKE B MOBCEAHCBHOW JKU3HH
U obecrieueHus: 6€30MacHOCTH TP OOpaICHUH ¢ MTPUOOPAMH M TEXHHYSCKUMU
YCTPOMCTBAMH, ISl COXPAHEHUS 3JI0POBbS U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO
MIOBEACHUS B OKPYXKAIOIIEH Cpeae;

paboTaTh B TpyIIE C BBHINOJHCHHEM pPa3JIMYHBIX COIUAIBHBIX POJICH,
IUTAHUPOBAaTh PabOTy TPYNINBI, pPAaMOHAIBHO paCHpelensaTh OOSI3aHHOCTH U
TUTAHUPOBATh JICATEIHHOCTh B HECTAHJAPTHBIX CHUTYAIMsIX, aJCcKBATHO OICHUBATH
BKJIAJ] KQKJIOTO M3 YYaCTHUKOB I'PYIIIBI B PEIICHUE PAaCCMaTPHBACMON TIPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
OcHoOBHOe co/iep:KaHue OcHoBHBIE BUABI JeITeILHOCTH
HaunmenoBanue KoumnuectBo yacos
Ne ni/m pa3esioB U TeM
MPOrpaMMBbI Beer K/p flpa
0 K/p
Pazpen 1. PUZUKA U METOAbI HAYYHOI'O IIO3HAHUA
du3uKa — HayKa O MPUPOJIE. N3yuyeHne HaydHBIX
Hayunbie MeTObI NO3HAHUSA (AMIUPUYECKUX U
OKPY’KAIOIIEr0 MUPA. TEOPETUUYECKUX) METOJIOB
Posb skcriepyMeHTa M TEOPUM B TIO3HAHUS OKPYKAIOIIETO MUpA.
MPOLIECCE TTO3HAHUS TPUPOJIBL. OO0cyx1eHue TPaHUI]
OKCHEepUMEHT B (PUBHKE. IPUMEHUMOCTH (PU3NYECKUX
MonenupoBanue pu3NIECKUX 3aKOHOB U TEOPHU.
sBJIeHU U riporieccoB. Hayunsie = PaGota B rpyrire mo
rurnore3bl. Pu3nyecKue 3aKOHbl  MOATOTOBKE KOPOTKUX
11 ®u3nKa 1 METO/IbI 5 Y Teopuu. ['paHuiipl COOOIIIECHUH O POJIU U MECTE

HAY4YHOI'O ITIO3HAHUS

MPUMEHUMOCTH (PU3UYECKUX
3aKOHOB. [IpuHIIUT
COOTBETCTBUS.

Ponb u MmecTo pusuku B
dhopMUpPOBAHUM COBPEMEHHOM
HAyYHOW KapTUHBI MHUPA, B
MPaAKTUYECKOMN JeATeTbHOCTU
Ioaen

(bU3HUKY B HAyKe U B
IIPAKTUYECKOMN IEATENBHOCTH
JIOJIEN.

JleMOHCTpanus aHaJIOTOBBIX U
IU(PPOBBIX U3MEPUTEITHHBIX
pruOOPOB, KOMIBIOTEPHBIX
JATYUKOB.

OcBoOeHME OCHOBHBIX MTPUEMOB
paboThI ¢ UG POBOH
nabopaTtopueit o Gpu3nke




Wroro no pazaeny

Paznesn 2. MEXAHUKA

2.1 Kunemaruka

MexaHnnyeckoe ABUKEHUE.
OTHOCUTENBHOCTD
MEXaHUYECKOTO JBUKCHHSI.
Cucrema otcuéra. Tpaekropusi.
[lepemenieHue, CKOpPOCTh
(cpenusisi CKOPOCTh, MTHOBEHHAs
CKOPOCTb) U YCKOPEHHE
MaTepUaIbHOU TOUKH, UX
MPOEKIUH HA OCU CUCTEMBI
koopauHat. CloxxeHue
MEPEMEIICHUI U CII0KEHUE
CKOpPOCTE.

PaBHomepHoOE 1
PaBHOYCKOPEHHOE
IPSMOJIMHENHOE JBUKECHHUE.
I'paduku 3aBucuMOCTH
KOOpJMHAT, CKOPOCTH,
YCKOpPEHUS, IYTH U
IIEpEMELICHUS] MaTepUATIbHON
TOYKHU OT BPEMEHU.

CBoOoHOE NaZieHne. Y CKOpeHue
CBOOO/THOTO IMaJIEHUSL.
KpuBoIMHENHOE NBUKEHHUE.
JIBr>KeHHne MaTepUaIbHOM TOYKU
10 OKPY>KHOCTH C IIOCTOSIHHOM
110 MOJYJIIO CKOPOCTBIO.

[IpoBenenue 3kcriepuMeHTa:
M3y4YEHHE HEPABHOMEPHOTO
JIBUKEHHUS C LIEIIbIO
ONpeAeICHUS] MTHOBEHHOM
CKOPOCTH; UCCIICIOBAHUE
COOTHOILECHUS MEXAY ITyTAMH,
MPONACHHBIMU TEJIOM 32
MOCJIEA0BATEIbHBIEC PABHBIE
MIPOMEXKYTKH BPEMEHU TIPU
PaBHOYCKOPEHHOM JIBUKEHUU C
HayaJbHON CKOPOCTHIO, PaBHOM
HYJIIO; U3yUYCHUE ABUKCHUS
IapuKa B BA3KOU KUJKOCTH;
M3YUYCHUE IBUKEHUS TEJa,
OpOIIEHHOTO TOPU30HTAIILHO.
OOBsiCHEHHE OCHOBHBIX
NIPUHIIUIIOB JICHCTBUS
TEXHUYECKUX YCTPOUCTB,
TaKuX KakK: CIIUJIOMETP,
LETIHbIE U PEMEHHBIE NTepelaun
JIBUKEHHUS; U YCIIOBUHN HX
0€30I1acHOr0 UCIOJIb30BAHUS B
MOBCEIHEBHOM KU3HU.
Pemrenue pacy€rHbix 3ama4 ¢
SIBHO 3aJIaHHOU (pu3nueckoit
MOJIEJIBIO C UCTIOJIb30BAHUEM




YrnoBasi CKOpOCTb, JIMHEWHAS
ckopocTs. Ilepnon u yacrora
oOpaiieHus.
[lenTpocTpeMUTeENbHOE
ycKkopeHue. TexHuueckue
YCTPOWCTBA U

MPAKTUYECKOE TPUMEHEHHUE:
CIIUJIOMETP, IBUKEHUE
CHapsJI0B, LICTIHbIC U PEMEHHBIC
nepeaadu

OCHOBHBIX (OopMyI
KUHEMaTHUKU.

[TocTpoenue u aHamu3
rpaMKOB 3aBUCHMOCTEH
KMHEMaTUICCKUX BEJTMYUH OT
BPEMEHH ISl PABHOMEPHOTO
¥ pPaBHOYCKOPEHHOTO
PSIMOJIMHEHHOTO IBHKCHUS.
PacnoznaBanue ¢puznueckux
SIBIICHUH B Y4EOHBIX OTBITAX U
OKPY’KAIOLIEH KU3HU:
paBHOMEpHOE U
PaBHOYCKOPEHHOE
NPSIMOJIMHEWHOE JIBIKEHUE,
CBOOOJHOE MaJICHUE TEJI,
JBUKEHHE 110 OKPY>KHOCTH.
Onucanue MEXaHUYECKOTo
JBUKEHUSI C UCTIOJIb30BaHUEM
(bU3MYEeCKUX BEIIMYUH:
KOOpJIMHATA, MTyTh,
nepeMelieHne, CKOpPOCTh,
YCKOpEHHE.

Pabota B rpynnax npu
IUTAHUPOBAHWUHU, TIPOBEJCHUH U
UHTEPIIPETALNN PE3YTbTATOB
OTIBITOB U aHAJIH3E
JIOTIOTHUTEITHbHBIX HCTOYHHUKOB
uH(OpMAIUH TI0 TEME

2.2

Jnnamuka

[TpyHLMIT OTHOCUTENBHOCTH

CpaBHeHHME Mace




[Nanuies. [lepBbiit 3aK0H
Herorona. UnepumanbHbie
CUCTEMBI OTCYETA.

Macca tena. Cuna. [Ipunnun
cylepno3uuuu cuii. Bropou
3aKoH HproToHa 11
MaTepUuaabHOU TOUKH. TpeTun
3aKoH HproToHa 11
MaTEepUAIIBHBIX TOYEK. 3aKOH
BCEMUPHOTO TAToTeHUsA. Cuna
TskecTd. [lepBasg kocmuyeckas
CKOPOCTb.

Cuna ynpyrocrtu. 3akoH ['yka.
Bec Tena.

Tpenue. Buabl Tpenus (Mokos,
CKOJIBKEeHUs, kKaueHus ). Cuna
tpenusi. Cyxoe Tpenue. Cuna
TPEHUSI CKOJIbKEHUS U CHUJIA
Tpenus nokosi. Koagdurment
Tpenus. Cuna cConpoTUBJICHUS
MIpY JBUKEHHUU TeJa B )KUAKOCTU
WJIU Tase.

[ToctynarensHOE 1
BpAILIATEIBHOE IBUKECHHE
a0COJIFOTHO TBEPAOTO TeJa.
MOMEHT CHJIBI OTHOCUTEIIBHO
ocu BpateHus. [1nedo cunbl.

Y cioBus paBHOBECUS TBEPAOTO
TeJa.

B3aUMOJICMCTBYIOIINUX TEIL.
N3yueHne 3aBUCUMOCTH CHIIBI
YOPYTOCTH OT JedopMaIuu;
CpaBHEHHE CUJI TPEHHS TTOKOS,
KAQ4CHUS M CKOJIBKCHUS.
OOBsICHEeHHE HEBECOMOCTH.
[IpoBeneHue sKcriepuMeHTa:
HCCIIeIOBAaHHE 3aBUCHUMOCTH
CHUJI YIIPYT'OCTH, BOZHUKAIOIIINX
B MIPY>KUHE U PE3MHOBOM
o0Opasiie, oT ux

nedopmalm; N3y4eHue
JBHKEHUS OpycKa 1o
HAKJIOHHOM INIOCKOCTH;
HCCJICIOBAHUE YCIIOBUI
paBHOBECHUSA TBEPAOTO TEJIA,
HMMEIOIIIETO OCh BpaIlCHHUS.
OOBscHEeHNE 0COOCHHOCTEHM
PaBHOMEPHOTO U
PaBHOYCKOPEHHOTO
MPSMOJIMHEMHOTO ABUKCHUS,
CBOOOJIHOTO TTaJICHUS TEJI,
JBH>KEHUS TI0 OKPY>KHOCTH Ha
OCHOBE 3ak0HOB Hbl0TOHA,
3aKOHA BCEMUPHOTO TATOTEHUS.
OOBsicCHEeHNE OCHOBHBIX
MIPUHLIUIIOB IEMCTBUS
MOJIIMITHUKOB U UX
MPAKTUYECKOTO MPUMEHEHHS.




2.3

3aKOHBI COXpPAHCHUSA B
MCXAaHUKE

TexHuyeckue ycTponcTa u
IIPAKTUYECKOE TPUMEHEHHUE:
IOAIINITHAKY, IBUKEHHE

VCKYCCTBEHHBIX CIIyTHHUKOB

NmMnynbc MaTepuanbHON TOUKU
(Tema), cucTeMbl MaTEpUATBHBIX
TouyeK. IMmynbC cuiibl 1
M3MEHEHNE UMITYJIbCA Tea.
3aKOH COXpaHEHUs] UMITYJIbCA.
PeakTuBHOE NBUKEHUE.

PaGoTa cuiibl. MOIITHOCTH CHITBI.
Kunernueckas sHeprust

OOBscCHEHHE IBUKECHHUS
VCKYCCTBEHHBIX CITYTHUKOB.
Penrenue pacy€rHpix 3a1a4 ¢
SIBHO 33JIaHHOM (pU3HYECKOM
MOJICIBIO C UCIIOJIb30BAaHUEM
OCHOBHBIX 3aKOHOB M (hOpMYJI
JTUHAMUKH.

Pacno3naBanue pusznueckux
SIBJICHUW B YYEOHBIX OIbITAX U
OKPYXarOUIEH )KU3HU: UHEPLIUS,
B3aMOJIECTBHE TEIL.

AHanu3 Qpuanyeckux
MIPOLIECCOB U SABJICHUM C
HCITOJIL30BAHUEM 3aKOHOB U
IIPUHIIUIIOB: 3aKOH BCEMHUPHOTO
tsaroreHus, I, II u 111 3akoHbI
HeroTona, npuHIun
CYIEPIIO3ULINU CHJI, TPUHIIUII
PaBHONPABHOCTH
MHEPIHUAIBHBIX CUCTEM OTCUETA

[IpoBeneHue >KcriepuMeHTa:
u3y4eHue abCoTOTHO
HEYIPYroro yaapa ¢ HOMOILbIO
JIBYX OJIMHAKOBBIX HUTSHBIX
MasiTHUKOB; UCCJIEIOBAHUE
CBSI3U PaOOTHI CUJIBI C
U3MEHEHUEM MEXaHU4ECKOU
SHEPruu Teja Ha IpuMepe




MaTepUAIbHON TOUYKH. TeopemMa
00 U3MEHEHNHN KHHETUYECKON
SHEPIUH.

[ToTeHUMabHAS SHEPTHSL.
[ToTeHUMAIbHAS SPHEPTHS YIPYTO
nehopMUPOBAHHON MIPYKUHBI.
[ToTeHUMabHAS SHEPTUS TENa
BOJIM3U MTOBEPXHOCTU 3EMIIU.
[TorenuuanbHbie U
HENOTEHIHAIbHBIE CUIIBL. CBS3b
pabOThl HEMOTEHIIMATBHBIX CHUII C
M3MEHEHNEM MEXaHUYECKOUN
DHEPIMM CUCTEMBI TEJ. 3aKOH
COXpPAaHEHHSI MEXaHUYECKOMN
DHEpPruu. YIPYrue u Heylpyrue
CTOJIKHOBEHHUS. TeXHUUeCKHne
YCTPOMCTBA U NMPAKTUYECKOE
MPUMEHEHUE: BOJIOMET, KOTIED,
MPYKUHHBIN TUCTOJIET,
JIBUKEHHE PAKET

pACTSIKEHHS PESUHOBOTO
KTyTa.

Orenka aOCOIIOTHBIX U
OTHOCHUTEJIBHBIX OTPEIIHOCTEN
u3MepeHu pu3nIecKux
BCJIMYMH.

Pemrenue pacy€rHspix 3a1a4 ¢
SIBHO 33JIaHHOU (PpU3HUECKOMN
MOJICJIBIO C UCIOJIb30BAHUEM
OCHOBHBIX 3aKOHOB U (hOpMYJI
JTMHAMHAKHU U 3aKOHOB
COXpaHEHHS.

Pemenune kauecTBEHHBIX 33724
C OIIOPOM HA U3YUYCHHBIE B
pazaene «MexaHuKay 3aKOHHBI,
3aKOHOMEPHOCTH U (PU3UUECKHUE
SIBJICHMSI.

Omnucanue MeXaHUYeCKOTO
JIBMDKCHHS C UCITOJIb30BaHUEM
(bU3MYEeCKUX BEIIMYUH:
UMIYJIbC TEa, KHHETUYEeCKas
SHEprusi,

MOTEHIMAJIbHASL SHEPTHs,
MexaHuueckas paboTa,
MEXaHHYeCKasi MOIIHOCTb.
AHanmu3 GU3nIecKux
IIPOLIECCOB U SIBJICHUU C
HCITOJIb30BAHUEM 3aKOHA
COXPaHEHHS] MEXaHUYECKOMN




SHEPIUH, 3aKOHA COXPAHECHHUS
UMITYJIbCA.

OObsicHEHHnE OCHOBHBIX
MPUHLINAIIOB IEVCTBUS U
PAKTUYECKOTO MPUMEHEHUS
TEXHUYECKUX YCTPONCTB, TAKUX
KaK: BOJIOMET, KOIIED,
NPY>KUHHBIN TUCTOJIET.
OObsicHEHUE ABUKEHUS PAKET C
OIIOPOM HA N3yYECHHBIE
dbu3nYecKre BeTUYUHbI U
3aKOHBI MEXAHUKH.
Hcnonp3oBanne npu
IIOATOTOBKE COOOILEHUH O
MPUMEHEHUU 3aKOHOB
MEXaHHUKU COBPEMEHHBIX
UH(OPMAITMOHHBIX TEXHOJIOTUH
JUIS1 TIOUCKA,
CTPYKTYpHUpPOBaHUS,
UHTEpIIPETAlNUN U
npecTaBiieHnus nHpopMaIuy,
KPUTHYECKUW aHAIIN3
noJiyuaemMou uHpopmanuu
[IpoBeneHne KOCBEHHBIX
VU3MEpPEHUH, UCCIIEIOBAaHUI
3aBUCUMOCTEN (PU3HUECKHUX
BEJIMYMH, MPOBEPKA
MPEAJIOKEHHBIX THIIOTE3

Hroro no paszneny
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Paznen 3. MOJIEKYJISAPHASA ®U3NKA U TEPMOJIUHAMUKA

OcHoBbI
3.1 MOJIEKYJISIPHO-
KMHETUYECKOU TEOPUH

OCHOBHBIE MTOJIOKEHUS
MOJIEKYJISIPHO-KMHETUYECKOU
TEOPUU U UX OMBITHOE
obocHoBanue. bpoynosckoe
newkenue. Juddysus.
Xapaxkrep ABUKEHUS U
B3aMMOJIEMCTBUSA YaCTHI]
BemecTBa. Moaenu CTpoeHust
ra3oB, JKUJIKOCTEN U TBEPIBIX
TeJ U OOBSICHEHUE CBONCTB
BEILIECTBA HA OCHOBE ATUX
MoJenen. Macca u pazmepsl
Mozekya. KoanuectBo
BemiecTna. [locrossHHas
ABoraapo.

TemioBoe paBHOBECHE.
Temmneparypa u €€ usmepeHnue.
[ITkana Temneparyp Llenscus.
Mopens uneanbHOTO ras3a.
OCHOBHOE ypaBHEHHUE
MOJIEKYJISIPHO-KMHETUYECKOU
TEOPUU UIEATBHOIO rasa.
AOcouroTHas TeMIeparypa Kak
Mepa CpeIHEN KNHETUYECKOMN
SHEPI'UM TEIMJIOBOTO ABUKEHUS
yactul raza. [llkana remneparyp
KenpBuna. ['a30BbI€ 3aKOHBL.
YpaBHenue MeHeneeBa—

[IpoBeaenue sxcrepruMeHTa:
OTIPE/ICJICHUE MACChl BO3/1yXa B
KJIACCHOM KOMHATE HAa OCHOBE
u3MepeHuit 00bEMa KOMHATBHI,
JABJICHUS U TEMIIEPATYPHI
BO3/yXa B HEW; UCCIIEIOBAHUE
3aBUCUMOCTH MEXKITY
napaMeTpaMu COCTOSIHHS
pa3peKEHHOTO Tra3a.

OneHka aOCOMIOTHBIX U
OTHOCHUTEJILHBIX MOTPEITHOCTEN
U3MEpeHU PU3NIECKUX
BEJIMYHH.

OObsicHEHHE OCHOBHBIX
MPUHIIUIIOB I€CTBUI
TEpMOMETpa U OapomeTpa u
yCJIOBUH WX 0€3011aCHOTO
UCIIOJIb30BaHUs B
IMOBCEIHEBHOM KU3HU.
PacnoznaBanue ¢puznueckux
SIBJICHUM B Y4EOHBIX OTBITAX U
OKPYKAIOIIEH KU3HU:
muddy3us, OpoyHOBCKOE
JIBUKEHUE.

OnurcaHue TeJIOBBIX SBJICHUN
C UCTOJIb30BaHUEM (DU3HUECKUX
BEJTMYMH: TaBJICHUE ra3a,
TeMIeparypa, CpeaHss




3.2

OCHOBBI
TEPMOJIMHAMUKH

10

Kunaneitpona. 3akon JlanbToHa.
N3ompoueccsl

B 1ACAJIbHOM 1a3¢C C IIOCTOSAHHBIM

KOJINYECTBOM BELIECTBA.
['paduueckoe npeacraBieHue
M30IIPOLIECCOB: U30TEPMA,
n30x0pa, n306apa.
TexHnYeCcKne yCTpOUCTBA U
MPAKTUYECKOE MPUMEHECHHUE:
TEpMOMETp, OapOMETP

TepmoauHaMHUYeCcKasi CUCTEMA.
BryTpeHHsis sHeprus

TGpMOI[HHElMH‘—IGCKOfI CHCTCMBI N

CrIocoObI €€ N3MEHCHHS.
KommyecTBo TemnoTsl u padoTta.

KUHETUYECKasi YHEPTUS
Xa0TUYECKOTO JIBUXKEHUS
MOJIEKYJ, CPETHEKBAIPATUYHAS
CKOpOCTb

MOJIeKYJ. AHANMHU3 (U3NUIECKUX
MIPOLIECCOB U SIBIICHUI C
ncnons3oBannem MKT,
ra30BbIX 3aKOHOB, CBSI3U
CpEIHEN KHHETUYECKON
SHEPIrUU TEIJIOBOTO JBUKECHUS
MOJIEKYJ C a0COJIFOTHOM
TEMIIEpaTypou.

Pemenune pacu€THbIx 3a1a4 ¢
SIBHO 33JIaHHOU (Pu3nuecKoi
MOJEJNBIO C UCTIOIB30BAaHUEM
OCHOBHBIX MoJIokeHu MKT,
3aKOHOB U (hopmyI
MOJIEKYJISIPHOUN (PU3UKH.
PaboTa B rpynmnax npu
MJIAHUPOBAHUH, IPOBEJICHUH U
WHTEPIIPETAUN PE3yJIbTaTOB
OTIBITOB U aHAJIN3E
JOTIOJITHUTEJIbHBIX NCTOYHUKOB
uH(pOpMaIUU IO TEME

[IpoBeneHue 3xcnepuMeHTa:
U3MEPEHUE yIEIbHOU
TEIJI0EMKOCTH BELIECTBA.
OreHka aOCOMIOTHBIX U
OTHOCHUTEJIHHBIX MOTPEIIHOCTEH




BHyTpenHss sHeprus
OJIHOATOMHOT'0 HJICJIbHOTO Ta3a.
Bune! Tenmonepenaun:
TEIUIONPOBOHOCTh, KOHBEKIIHS,
U3JIy4eHue. Y IenapHas
TETI0OEMKOCTh BEIIECTBA.
Kosnn4ecTBo TemnoThl npu
Teronepeaaye.

[Tonsarue 00 aguabaTHOM
npouecce. [lepBblii 3aK0H
TepMouHaMuku. [I[pumeHenue
MEPBOI0 3aKOHA TEPMOJIMHAMUKH
K u3onpoiieccaM. [ papuueckas
MHTEpHpeTanus padoThl rasa.
BTopol 3ak0H TepMOJVHAMUKH.
HeobpatumocTs npoiieccoB B
MIPUPOJIE.

TennoBbie MamHbl. [IpuHIMIIBL
JIEWCTBUS TEIUIOBBIX MAIlIUH.
[IpeoOpazoBanus YIHEPTUH B
TEIUIOBBIX MalllMHAaX.
Koaddumment noneznoro
JEUCTBUS TEIUIOBOW MAIIWHEL.
[uxn Kapuo u ero

KO3 (PUIIMEHT MOJIE3HOTO
JIIEUCTBUS. DKOJOTHIECKUE
pOOJIEMBbI TETIJIOIHEPTETUKHU.
TexHuuyeckue ycTponucTsa u
MPAKTUYECKOE TPUMEHEHHUE:

U3MEepeHH Pu3naecKux
BEJINYUH.

N3yuenue mozaemnei napoBou
TypOUHBI, IBUTATENSA
BHYTPEHHETO CrOpaHus,
PEaKTUBHOTO JIBUTATENS.
OObsicHEeHNEe TIPUHITUIIOB
JIEUCTBUS U YCIIOBUH
0€301acHOr0 UCHOJIb30BAHUS
B IIOBCEIHEBHOM KU3HHU
JIBUTaTelIsl BHYyTPEHHETO
Cropanusi, ObITOBOTO
XOJIOIUIBLHUKA, KOHIUIIUOHEPA.
Onucanuie CBOWCTB TEI U
TEITOBBIX SIBJICHUM C
UCIIOJIb30BaHUEM (DHU3UUECKUX
BEJIMYWH: JIaBJICHUE Ta3a,
TEMIIEpaTypa, KOJIUYECTBO
TEIJIOThI, BHYTPEHHSISI SHEPT U,
pabota raza.

Pemenune pacu€rHbix 3a1a4 C
SIBHO 33JIaHHOU (Pu3nUecKoi
MOJENBIO C UCTOJIb30BAaHUEM
OCHOBHBIX 3aKOHOB U (hOpMYyJT
MOJIEKYJISIPHOUN (PU3UKU U
TEPMOUHAMUKH.

Pemienune kauecTBEHHBIX 3a7a4
C OIIOPOM Ha U3YUYECHHBIE B
paznene «MonekyisapHas




JIBUTATENTh BHYTPEHHETO
cropaHusi, ObITOBOM
XOJIOWITBHUK, KOHIUIIHOHED

¢u3rKa U TEPMOAMHAMUKAY
3aKOHBI, 3aKOHOMEPHOCTH U
¢du3nueckue SBICHUS.

Pabora B rpynmax npu aHaiamse
JOTOJTHUTEIBHBIX UCTOYHUKOB
MH(OPMALINH TI0 TEME

3.3

ArperarHble
COCTOSIHUS BEIIECTBA.
®da30BbIE IEPEXOBI

[Tapoobpa3oBanue u
KOHJIeHcalus. Vcrapenue u
KuneHue. AOCOIIOTHAS U
OTHOCHUTEJIbHAS BIIAXKHOCTh
BO34yxa. HacellieHHsbIN nap.

VY nenbHas Temiora
napooOpa3oBaHus. 3aBUCUMOCTb
TEMIIEPATYPbI KATICHUSI OT
JTaBJICHUSI.

TBEpmoe teno.
Kpucrannuueckue u aMmopgHbie
Tesa. AHU30TPOIIHS CBOMCTB
KpuCTaioB. XKuakue
kpuctaiuibl. COBpeMEHHbBIE
Marepuansl. [lnaBnenue u
KpUCTaJM3auus. Y AeabHast
TEIUIOTA TIJIaBJICHUS.
CyOnumarnus.

YpaBHeHHE TEIJIOBOTO OajaHca.
TexHuuyeckue ycTponucTBa u
MPAKTUYECKOE TPUMEHEHHUE:
TUTPOMETP U IICUXPOMETD,
KJIOPUMETP, TEXHOJIOTUU

[IpoBenenue 3kcriepuMeHTa:
U3MEPEHUE OTHOCUTEIILHON
BJIQYKHOCTHU BO3/yXa.

OreHka aOCOMIOTHBIX U
OTHOCHUTENBHBIX MOTPEIIHOCTEN
U3MEpeHU PU3NIECKUX
BEJINYHH.

N3yuenue CBOWCTB
HACBIIIEHHBIX ITApOB, CIIOCOOOB
U3MEPEHUS BIIAKHOCTU
HaGntonenue kunenus npu
MOHUKEHHOM JIaBJICHUH,
HarpeBaHUsl U TUIABJICHUS
KPUCTAJTMYECKOTO BEIECTRA.
OObsicHEHNE TPUHIIUIIOB
JCUCTBUS U YCIOBUM
0€30macHOr0 UCIOJIb30BaHUS B
MTOBCEIHEBHOM JKU3HU
TUTPOMETPA, ICUXPOMETPA,
KaJIOpUMETpa.

N3yuenue Texnonorui
MOJIYYEHHUSI COBPEMEHHBIX
MaTepuaioB, B TOM YHUCTIE




MOJIY4CHHA COBPCMCHHBIX
MaTcpuraJIoB, B TOM YHCJIC
HaHOMATCPUAJIOB, U
HaHOTCXHOJIOTHH

HAaHOMAaTEPUAJIOB.

Pemenue pacu€rHbIx 3ama4 ¢
SIBHO 33JIaHHOU (PpU3HUECKOMN
MOJEJNBIO C UCTIOJIb30BAaHUEM
ypaBHEHUS TEIUIOBOTO OanaHca.
Pemienne kauecTBEHHBIX 33724
C OIOPOM HA W3yYCHHbBIE
3aKOHBI, 3aKOHOMEPHOCTH U
(du3nuecKue BIEHUS N0 TEME.
PacnoznaBanue ¢puznueckux
SIBJICHUW B YYEOHBIX OIbBITAX U
OKPY’KAIOLIEH KU3HU:
nedopmarys TBEPABIX TET,
HarpeBaHUe U OXJIAKIEHUE Tell,
WU3MEHEHHE arperaTHbIX
COCTOSIHUU BEILIECTBA U
00BACHEHHE UX HAa OCHOBE
3aKOHOB U (hopmyI
MOJICKYJISIPHOM (PU3UKH.
Hcnons3oBaHue
UH(OPMAITMOHHBIX TEXHOJIOTHI
JUTsI TIOUCKa,
CTPYKTYypHUpPOBaHUS,
UHTEpIpETaluN U
pecTaBlIeHUs] HHPOopMaluu
IIpU TTOJATOTOBKE COOOIIEHUN O
PUMEHEHUU 3aKOHOB
MOJIEKYJIIPHOM (PU3UKHU U
TEPMOJMHAMUKY B TEXHHUKE U




TCXHOJIOTHUAX

Wroro no pazueny 24

Paznen 4. JIEKTPOANHAMUKA
DneKTpu3anus Tel. [IpoBeneHue >KCriepuMEHTa:
DnekTpudeckuii 3apsai. J(Ba Buia u3MeEpeHUe ANEKTPOEMKOCTH
AIEKTPUYECKUX 3aPAO0B. KOHJIEHCATOpa.
[IpoBOAHUKH, TUDIIEKTPUKHU U OueHka a0CONIOTHBIX U
MOJYIIPOBOJHUKHU. 3aKOH OTHOCHUTEJIBHBIX MOTPEIIHOCTEN
COXPAHEHHUS IEKTPUIECKOTO U3MEpPEHUN (PU3NUECKUX
3apsaa. BEJINYMH.
B3anmonenicTBue 3apsioB. N3ydenne npuHIUIIOB
3akoH Kynona. ToueuHsiid NEUCTBUS JIEKTPOCKOIIA,
AIIEKTPUYECKUH 3apsi. JJIEKTPOMETpPa, KOHIEHCATOpa.
DNEeKTpUYECKOE MOJIE. N3yueHnne npuHIUIIOB
HanpsxénnocTs JNEUCTBUS

4.1 OneKTpocTaTHKa 10 SIICKTPUYECKOTO TOJIsL. [IpHHIUI ¥ yCIOBHI 6€301MacHOro

CYyHEPIIO3ULIUN IEKTPUUECKUX
nojier. JInHum HanpspKEHHOCTH
AIEKTPUYECKOTO TOJIA.

PaboTa cun
AIEKTPOCTATUYECKOTO TOJIA.
[Torenunain. Paznocts
noTeHuHanoB. [IpoBogHUKYN 1
JIMDJIEKTPUKH B
AIEKTPOCTATUYECKOM IIOJIE.
JnanexTpruueckas
MPOHUIIAEMOCTb.
DnektpoémkocTb. KonaeHcarop.

IIPUMEHEHHUS B IPAKTUYECKOU
KU3HU, KOITUPOBAIILHOTO
arrapara, CTpyuHOro
npuHTepa. Paccmotpenue
(bu3UYECKUX OCHOBAHU M
3JIEKTPOCTATUYECKOM 3alIUTHI U
3a3eMJIEHUS AJIEKTPOIIPUOOPOB.
Pemenune pacu€THbix 3ama4 ¢
SIBHO 3aJJaHHON (pr3ndecKoi
MOJIEJIBIO C UCTIOJIb30BAHUEM
OCHOBHBIX 3aKOHOB U (hOpMYJT
3JIEKTPOCTATUKHU.




DNEKTPOEMKOCTD MJIOCKOTO
KOHJIEHCATOpa. DHEPIus
3apsHKEHHOTO KOHJIEHCATOpa.
TexHnYecKne yCTpOrUCTBA U
MPAKTUYECKOE TPUMEHEHHUE:
AIEKTPOCKOIL, SJIEKTPOMETP,
ANEKTPOCTATUYECKAs 3AIINTA,
3a3eMJICHUE JIEKTPONPUOOPOB,
KOHJIEHCATOP, KOMUPOBAJIbHBIN
amnrapar, CTpyWHbIM IPUHTED

Penienune kauecTBEHHBIX 33724
C OIIOPOM HA N3yYECHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U
busnyueckue sIBICHUS
AIEKTPOCTATUKH.
PacnoznaBanue ¢puznueckux
SIBJICHUM B Y4EOHBIX OIbBITAX U
OKpY’KarOILIEH KU3HU:
ANEKTpU3aLHUs Tel,
B3aUMOJICHCTBUE 3aPS0B U
00BACHEHHE UX HA OCHOBE
3aKOHOB U (PopMy
ANEKTPOCTATUKH.

Onuncanue n3y4yeHHBIX CBOVCTB
BEILIECTBA U AIEKTPUUECKUX
SIBJIEHUU C UCTIOJIb30BaHUEM
(bU3MYECKUX BEIIMYUH:
AIEKTPUYECKUH 3apsi,
HaNpPsHKEHHOCTD
ANEKTPUUYECKOTO OIS,
MOTEHIIUAJI, PA3HOCTh
NOTEHIINAJIOB, ANEKTPOEMKOCTb.
AHanu3 GU3nIeCcKux
MIPOLIECCOB U SABJICHUM C
UCIOJIb30BaHUEM (PU3UUECKUX
3aKOHOB: 3aKOHA COXPAaHEHUS
AJEKTPUYECKOTO 3apA/a,
3akoHa Kyiona.

PaboTa B rpynmnax npu aHaimse




JOTIOJIHUTEJIbHBIX UCTOYHUKOB
uH(pOopMaIU U TOATOTOBKE
COOOIICHU O MIPOSIBICHUU
3aKOHOB 3JIEKTPOCTATUKU B
OKpY>Karollen )KU3HU U
IIPUMEHEHUH UX B TEXHUKE

4.2

ITocTosTHHBIN

BHCKTpI/I‘leCKI/Iﬁ TOK.

Toku B pa3mUIHBIX
cpenax

12

DNEeKTPUYECKUN TOK. Y CIIOBHS
CYILIECTBOBAHUS JICKTPUUECKOTO
Toka. crounnku Toka. Cuna
TOKa. [10CTOSAHHBIN TOK.
Hanpsoxenue. 3akon Oma st
y4acTKa LIEeTH.

DIEKTPUYECKOE CONTPOTHUBIIEHUE.
VY 1enpHOe CONPOTUBIICHUE
BemecTBa. [locinenoBarenbHoeE,
napasuielibHOE, CMEIIAHHOE
COEIMHEHNE MTPOBOJHUKOB.
Pabota snekTpruueckoro Toxa.
3akoH J[xoynsa—JIenua.
MOIIHOCTH NEKTPUIECKOTO
TOKa.

DIIEKTPOABHKYIIAS CUJIA U
BHYTPEHHEE CONPOTUBIICHUE
HCTOYHMKA TOKA. 3akoH OMa 11
MOJTHOM (3aMKHYTOM)
anekTpudeckon uenu. Koporkoe
3aMbIKaHHE.

DNeKTpOHHAs! TPOBOJAUMOCTh
TBEPJBIX METAJLJIOB.

[IpoBenenue 3kcriepuMeHTa:
U3YUYEHHUE CMEIIaHHOTO
COCMHEHUS PE3UCTOPOB;
n3Mmepenue IJ1C uctouHuka
TOKa U €ro BHYTPEHHETO
COTIPOTHUBJICHUS; HAOIIOICHHE
AIEKTPOIN3A.

OrneHka aOCOMIOTHBIX U
OTHOCUTEJIBHBIX MOTPEITHOCTEN
U3MEpeHU PU3NIECKUX
BEJTUYHH.

OObsicHEHNE TPUHIIUIIOB
JCUCTBUS U YCIOBUM
0e30macHOro NPUMEHEHHS
aMIIepMETpa, BOJBTMETPA,
peocTarta, MICTOYHUKOB TOKa,
AJIEKTPOHATPEBATEIIBHBIX U
AIIEKTPOOCBETUTEIHHBIX
pubopoB,

TEPMOMETpPa CONPOTUBIICHNUS,
BaKyyMHOTO IO/,
TEPMHUCTOPOB U
(hOTOPE3UCTOPOB,




3aBUCUMOCTb CONPOTUBIICHUS
METAJIJIOB OT TEMIIEpPaTypHhI.
CBepXIIpOBOIUMOCT.
DJIEKTPUUYECKUM TOK B BaKyyMe.
CBoMCTBa JIEKTPOHHBIX MYyYKOB.
[TonynpoBoauuku. CoOcTBEeHHAs
Y PUMECHAs TIPOBOJIUMOCTh
MOJyIPOBOAHUKOB. CBOMCTBA p—
N-nepexoa.
[TonynpoBOJHUKOBEIE TPUOOPHI.
DIIEKTPUYECKUN TOK B PaCTBOpax
U pacIuiaBax 3J€KTPOJIUTOB.
DIIEKTPOIUTHYECKAS
JACCOIMALINS. DIEKTPOIIHU3.
DIEKTPUYECKUN TOK B ra3ax.
CamocToATeNnbHbIN U
HECAMOCTOSATEIbHBIN pa3psi/l.
Mounaus. [1nazma. Texanyeckue
YCTPOMCTBA U

MPAKTUYECKOE TPUMEHEHHUE:
aMIlIepMeTp, BOJIBTMETP, PEOCTar,
HMCTOYHUKH TOKA,
AJIEKTpOHArpeBaTEIbHbBIC
npuodOpkI,
AIIEKTPOOCBETUTEIIbHbBIC
npUOOPHI, TEPMOMETP
COTNPOTUBJICHUS, BAKYYMHBIM
MO, TEPMHUCTOPHI U
(hOTOPE3UCTOPHI,

MOJYIPOBOAHUKOBBIX JUOOB,
raJbBaHUKU.

Penrenue pacy€rHpix 3a1a4 ¢
SIBHO 33JIaHHOU (PpU3HUECKOMN
MOJICIBIO C UCIIOJIb30BAaHUEM
OCHOBHBIX 3aKOHOB M (hOpMYJI
TeMbl «IloCcTOSITHHBIN
BJIEKTPUUYECKUNA TOK».
PacnoznaBanue ¢puznueckux
SIBJICHUW B YYEOHBIX OIbITAX U
OKPY’KAIOLIEH KU3HU:
3JIEKTPUYECKasd NPOBOJAUMOCTb,
TEILUIOBOE, CBETOBOEC,
XUMHUYECKOE, MarHUTHOE
JICUCTBUS TOKA.

AHaIu3 2JIEKTPUUECKUX
SIBJICHUM W TIPOLIECCOB B LIEIISIX
MMOCTOSIHHOTO TOKa C
HCII0JIb30BAHUEM 3aKOHOB:
3akoH OMa, 3aKOHOMEPHOCTH
MOCJIEAOBATEIILHOTO U
MapajiJIETIbHOTO COEIMHEHUS
IIPOBOJHUKOB, 3aKOH [[0yJis-
Jlena.

Onuncanue n3y4eHHBIX CBOMCTB
BEIIIECTB U JIEKTPUUECKHUX
SIBJICHUM C MCII0Jb30BaHUEM
(bU3NMYEeCKUX BEIIMYUH:
BJICKTPUYECKUI 3apsijl, CHJIa




ITOJTYTIPOBOJHUKOBBIN THOL,
raJbBaHHUKa

TOKa, JIEKTPUUECKOE
HaIpPsHKEHUE, IIEKTPUUECKOE
COIIPOTHUBJICHUE,

pa3HocTh noTeHuuanos, JJ1C,
paboTa ToKa, MOIITHOCTh TOKA.
Hcnonp3oBanue
UH(POPMAITMOHHBIX TEXHOJIOTUH
JUTSL TIOKCKA,
CTPYKTYypHUpPOBaHUS,
UHTEpIIpETaluN U
peICTaBICHUs HHPOpMaluu
IIpU IOJATOTOBKE COOOIIEHUN O
MPUMEHEHUH 3aKOHOB
IIOCTOSTHHOTO TOKa B TEXHUKE U
TEXHOJIOTHX

Htoro no paznemny 22
PeszepBHOe Bpems 2
OBILIEE KOJIMYECTBO YACOB 68

[10 [TIPOT'PAMME




11 KJIACC

HauMenoBanue OcHoOBHOe coep:KaHue OcHoBHBIE BUABI JeITeILHOCTH
KoauyecTBO 9acoB
Ne i/ pa3iesioB U TeM
NporpaMmabl
Bcero
Pasgen 1. JIEKTPOJAMHAMUKA
ITocTostHHBIE MAarHUTHI. [IpoBeneHue 3xcnepuMeHTa:
BzauMopaeiicTBHe TOCTOSIHHBIX M3YYEHUE MAarHUTHOTO IOJIA
MarauToB. MarauTHoOE MOJIE. KaTYIIKH C TOKOM;
BekTop MarHuTHOM MHIYKIIUH. HCCIeI0BaHNue NECHCTBUSA
[TpuHUIMIT cyneprno3uuun IIOCTOSIHHOTO MarHuTa Ha paMKy
MarHMTHBIX MojeH. JInaun C TOKOM; HUCCJICIOBAHUE SIBJICHUS
MarHUTHOM UHAYKIMMU. KapTHa  AJI€KTPpOMAarHUTHON MHIYKIIHH.
JIMHUA MarHUTHOW UHTYKIIMH Orenka aOCOIIOTHBIX U
I10JIS IOCTOSIHHBIX MAarHUTOB. OTHOCHUTEJIBHBIX TTOTPEIIHOCTEN
MarsnuTHoe 10Ji€ IPOBOJIHUKA ¢ M3MEPECHUHN (hU3NIECKUX
MaruutHoe nose. TokoM. KapTuHa nmHun BEJIMYVH.
11 OJeKTpOMarHuTHast 11 MHAYKIIMUM MarHuTHOTO I10JIA OO0mBsicHenne IIPUHIUIIOB
UHIYKIWA JUTMHHOTO MPAMOTO MPOBOJIHUKA  JICMCTBUA U YCIOBUH

1 3aMKHYTOT'O KOJIBIIEBOT'O
MPOBOJAHUKA, KATYIIKHA C TOKOM.
OnbIT Opcrena.
B3aumoseiicTBre MPOBOAHUKOB
C TOKOM.

Cuiia Amniepa, €€ MOAyJb U
HarmpaBJICHHE.

Cuna Jlopenua, e€ MOyJIb U
HanpasJicHUE. J{BHKeHUE
3apsHKEHHOM YaCTHIIBI

0e30macHOro NPUMEHEHHS
ITOCTOSIHHBIX MarHuTOB,
3JIEKTPOMArHuTOB,
AJIEKTPOBUTATENIS, YCKOPUTEIEH
AJIEMEHTAPHBIX YaCTHII,
VHIYKIIMOHHOW IEYH.

Pemenune pacy€THbIX 3a/1a4 Ha
npuMeHeHue GopMyI TEMbI
«MarsauTHoe noJe.
DJIEKTpOMAarHUTHAs] UHITYKITUS.




B OAHOPOAHOM MArniMTHOM II0JIC.

Pa6oTa cuiel Jloperria.
SIBneHue 3IeKTpOMarHuTHOM
uHaykuuu. [ToTok BekTopa
MAarHuTHOW WHIYKIIUH.
DIEKTPOBMXKYILAs CHIIA
WHIYKIHAHU. 3aKOH
AIEKTPOMAarHUTHOW WHIYKIIUU
®dapajes.

BuxpeBoe 3J1eKTprUIecKoe NoJIe.
DIIEKTPOABHKYIIAS CHJIA
WHIYKIIMU B IPOBOJHUKE,
JIBUKYIIEMCS TTOCTYIIATEIILHO B
OJIHOPOJTHOM MarHUTHOM TIOJIE.
IIpaBuio Jlenua.
NunykTtuBHOCTS. fBIICHUE
CaMOUHYKIIHH.
DIEKTPOBHXKYILAS CHIIA
CaMOUHYKIIHNH.

DHeprust MarHUTHOTO TOJIS
KaTYILIKU C TOKOM.
DJIEKTPOMArHUTHOE TIOJIE.
TexHuueckue ycTporucTsa u
MPAKTUYECKOE MPUMEHECHHUE:
MOCTOSTHHBIE MAarHUTHI,
3JIEKTPOMArHUTHI,
AJIEKTPOIBUTATEIb, YCKOPUTEIHN
AJIEMEHTAPHBIX YACTHII,
WHJYKIIMOHHAS TI€Yb

Pemenne kauecTBEHHBIX 3a/1a4 €
OIIOPOM HA W3YUYEHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUYECKHE
SBJIEHUA TeMbl «MarHuTHoe
noJsie. DNEKTPOMarHuTHas
UHIYKLIHS.

OrnpeneneHve HanpaBIeHUs
BEKTOpPA MHAYKIMA MAaTHUTHOTO
TIOJISI IPOBOJIHUKA C TOKOM,
cuiibl Amrniepa u cwiibl JIopeHa.
PacnoznaBanue ¢puznueckux
SIBJICHUW B Y4EOHBIX OIbITAX U
OKPYXaroIIEH KU3HHU:
B3aUMOJICHCTBUE MAarHUTOB,
3JIEKTPOMAarHUTHAsI UHAYKIHUS,
JNEWCTBUE MArHUTHOTO TOJISl Ha
MPOBOJIHUK C TOKOM U
JIBYOKYIIIUHCS 3apsi/l.

AHaJIN3 IEKTPOMArHUTHBIX
SIBJIEHUU C UCTIOJIb30BaHUEM
3aKOHa AJIEKTPOMAarHUTHOU
WHTYKIHAH.

Onuncanue n3y4yeHHBIX CBOVCTB
BEIIECTB U JIEKTPOMATHUTHBIX
SIBIEHUM C UCTIOJIb30BAHUEM
(bU3UYECKUX BETUYHH:
WHYKIMS MarHUTHOTO TOJIS,
cuna Amnepa, cuna Jlopenia,
WHJIYKTUBHOCTH KaTYIIIKH,




SHEPrusl FIEKTPUUECKOTO U
MAardyuTHOTO IOJIEH

Wroro no pazueny 11
Paznen 2. KOJIEBAHUSA U BOJIHbI
KonebarenbHas cucrema. Uccnenosanune napameTpoB
CB00OOIHBIE MEXaHUYECKUE KOJIe0aTEILHON CUCTEMBI —
KoJjebanus. ['apmoHmdeckue Nepuoa, 4YaCTOThI, aMILIUTY Ibl
kosnebanus. [lepuon, yactora, 1 (da3bl KojaeOaHuil (Mpy>KUHHBIIA
amIiutyaa u ¢asza kojnebaHui.  W/WIM MaTEeMaTHUYECKUM
[Ipy>XKMHHBIN MasATHUK. MasITHUK).
MaremaTn4ecknii MasiTHUK. HabGnronenue 3aryxarommx
YpaBHEHHE TAPMOHUYECKUX KOJIeOaHUM.
koJjiebanuii. [IpeBparmenue HccnenoBanue CBOKMCTB
SHEPIrUM NPU TAPMOHUYECKUX BBIHY>K/ICHHBIX KOJICOaHUH.
MexaHITecKIe I KOJICOaHUSIX. } Ha6nronenue pesonanca.
21 5 IeKTPOMATHHTHBIC 9 KonebarenbHblit KOHTYP. [IpoBeneHue 3xcnepuMeHTa:
N CBOOOHBIE AIEKTPOMArHUTHBIE  UCCIIEIOBAHUE 3aBUCUMOCTH

Kosie0aHus B U/1€aJIbHOM
K0JIe0aTeIbHOM KOHTYpE.
AHanorus MeXIy
MEXaHUYECKUMHU U
AIIEKTPOMArHUTHBIMU
kosnebanusimu. Gopmyna
TomcoHa. 3aKOH COXpaHEHUS
SHEPrUH B UJICATHHOM
K0J1e0aTEIbHOM KOHTYDE.
IIpencrasieHue o 3aTyxXarmux
Kosie0aHusX. BolHyKIeHHbIE

neproaa Majblx KojaeOaHui
rpy3a Ha HATH OT JIJTHHBI HUTH U
MAaccChl Tpy3a; UCCIEeIOBaHNE
NIEPEMEHHOTO TOKA B IICTIH U3
MOCJIEAOBATEILHO COEIMHEHHBIX
KOHJIEHCATOpa, KaTyIIK! 1
pesucropa.

OrneHka abCONMIOTHBIX H
OTHOCHUTEIIBHBIX ITOTPEITHOCTEH
U3MEpeHU HU3NIECKUX
BEJIMYHH.




MEXaHUYECKUE KOJIeOaHHUs.
Pe3onanc. BeiHyXeHHbBIE
AJIIEKTPOMATHUTHBIE KOJIEOAHUS.
ITepeMeHHBIN TOK.
CuHycou1abHbIN TEPEMEHHBIM
TOK.

MonIHOCTh NEPEMEHHOTO TOKA.
AMIUIMTYTHOE U JIEHCTBYIOIIEE
3HAYEHHE CUJIbI TOKA U
HaIpsHLKEHUS.

Tpaunchopmarop.
[IpownsBoacTBO, Epenaya u
NOTpeOICHUE SIEKTPUUECKON
DHEPIrUH. JKOJIOTHYECKUE PUCKU
IIpY IIPOU3BOJICTBE
anekTposHeprun. Kynbrypa
HCIOJIB30BaHUs JJIEKTPOIHEPTUU
B MIOBCETHEBHOW JKU3HU.
TexHnueckue ycTpomucTna u
IIPAKTUYECKOE MPUMEHCHHUE:!
BJIEKTPUYECKUN 3BOHOK,
reHepaTop MEPEMEHHOTO TOKA,
JIMHUHU DJIEKTpoIiepenay

OOBsicHEHNE TPUHIIUIIOB
JEWUCTBUS U yCIOBUM
06e30macHOro MPUMEHEHHUSI
AIEKTPUUECKOTO 3BOHKA,
reHeparopa NepeMeHHOro TOKa,
JVMHUM 3JIeKTponepeiay.
Pemenune pacy€THbIxX 3a1a4 C
SIBHO

3a1aHHOMN (PM3UYECKON MOJIETIBIO
C UCIOJIH30BaHUEM OCHOBHBIX
3aKOHOB U (popMy,
OTHUCHIBAIOIINX MEXAHUYECKUE U
3JIEKTPOMAarHUTHbBIE KOJICOaHNs.
Onucanne MEXaHUYECKUX U
AIIEKTPOMATHUTHBIX KOJIeOaHU I
C UCIOJIb30BaHUEM (PU3UUECKUX
BEJIMYMH: MIEPUO]] U YaCTOTa
Kojebanuii, aMruuTyna u (pasza
KoJIeOaHMi, 3apsi]l U Cujla TOKA B
rapMOHUYECKHUX
AIEKTPOMArHUTHBIX
KOJIEOAHMSIX.

Pemenne kaueCTBEHHBIX 3a/1a4 €
OTIOPOM HAa N3yUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH,
OTUCHIBAIOIINE MEXaHUYECKUE U
3JICKTPOMAarHUTHbBIE KOJIeOaHNs.
PaboTa B rpynmnax npu
MJIAHUPOBAHUHU, TPOBEJICHUH U




MHTEPIPETALNN PE3YIHTATOBR
OMBITOB, U aHAJIU3E
JOTIOJTHUTEIBHBIX UCTOYHUKOB
uH(pOpMAaIUU TI0 TEME

2.2

Mexannueckue 1
3JIEKTPOMATrHUTHBIE
BOJIHEI

MexaHu4ecKne BOJHBI, YCIOBUS
pacnpoctpanenus. [lepuog.
CKOpOCTh pacpOCTpaHEHHUS U
JnHa BoaHbL. [lonepeunsie n
MPOIOJILHBIC BOJHBI.
Nutepdepenius u qudpaxiys
MEXaHUYECKUX BOJIH.

3ByK. CKOpPOCTBH 3BYKa.

I'pomkocTs 3Byka. Beicora ToHA.

TemOp 3ByKa.
DNeKTpPOMarHUTHHIC BOJTHBI.
VYcnoBust uznmydeHus
AJIEKTPOMATrHUTHBIX BOJTH.

B3anmnas opueHTanus BEKTOPOB

E, B, v B 2JIeKTpOMarauTHOM
BoJiHE. CBOMCTBA
AJIEKTPOMArHUTHBIX BOJIH:
OTpaX€HUE, MPEJTOMIIEHHUE,
nospu3anus, JuppaKims,
untepdepenius. CKopocTb
3JIEKTPOMArHUTHBIX BOJIH.
[ITkayna 3J1eKTPOMArHUTHBIX
BOJIH. [Ipumenenue
AJIEKTPOMArHUTHBIX BOJIH B
TEXHHUKE U OBITY.

Nzydenne obpazoBaHus U
pacnpocTpaHeHUs MONEPEYHBIX
Y TIPOJIOJIBHBIX BOJIH.
HaGmonenue orpaxkenus

U TIPEJIOMIICHUS,
uHTepPEpEeHIINH U TUpaKIun
MEXaHUYECKUX BOJIH.
Hab6nronenue cBs3u rpOMKOCTH
3ByKa U BBICOTHI TOHA C
aAMIUTUTYA0U U 4aCTOTOU
KoJIeOaHMi1, 3ByKOBOTO
pe30HaHca.

HccnenoBanue cBONCTB
3JIEKTPOMArHUTHBIX BOJIH:
OTpaXkK€Hue, NPeJTOMIICHHE,
noJispu3aius, Iuppaxknus,
UHTEpPEPEHIIHS.

N3yuenune ycioBuii U3aydeHus
AJIEKTPOMArHUTHBIX BOJIH,
B3aMMHOW OPUEHTALIMN BEKTOPOB
E, B, v B 35IeKTpOMarHuTHOM
BOJIHE.

N3yueHnne npuMeHeHus
3JIEKTPOMArHUTHBIX BOJIH B
TEXHHKE U OBITY.




[IpuHLIMIBI pATUOCBSI3U U
TeneBuaeHus. Paqnonokanus.
DIIEKTPOMArHUTHOE 3arpsi3HEHUE
OKPY’KarOUIEN CPEBI.
TexHuueckue yCcTpoucTBa u
MPAKTUYECKOE TPUMEHEHHUE:
MY3bIKaJIbHbIE HHCTPYMEHTHI,
yJIbTPa3BYKOBasl TIMATHOCTHKA B
TEXHUKE U MEJIULIMHE, pajap,
PagUONPUEMHHUK, TEJIEBU30D,
aHTeHHa, tenedoH, CBU-neun

OOBsicHEHNE TPUHIIUIIOB
JEWUCTBUS U yCIOBUM
06e30macHOro MPUMEHEHHUSI
MY3bIKQJIIbHBIX NHCTPYMEHTOB,
YJIbTPAa3BYKOBON AUArHOCTUKH B
TEXHUKE U MEIULIUHE, pajapa,
paguonpUEMHHKA, TEJIEBU30DA,
aHTeHHbl, Teaedona, CBU-neun.
Pemenune pacu€THpix u
Ka4EeCTBEHHBIX 33/1a4 C OMOPOU
Ha W3YYCHHbBIC 3aKOHBI U
3aKOHOMEPHOCTH,
OTIMCHIBAIOIIINE
pacnupoCTpaHEHUE
MEXaHUYECKUX U
3JEKTPOMArHUTHBIX BOJIH.
Hcnons3oBaHue
UH(OPMAITMOHHBIX TEXHOJIOTHI
ISl TIOMCKA, CTPYKTYPHUPOBAHUS,
UHTEpIIPETAlNUN U
pecTaBleHrs UHPOpMaIUn
IIpU OATOTOBKE COOOIIEHUI 00
UCIIOJIb30BaHUU
AJIEKTPOMArHUTHBIX BOJIH B
TEXHUKE.

VYuyacrtue B AucKyccuu 00
AJIEKTPOMarHuTHOM
3arpsi3HEHUH OKPYKarOIIEH
Cpeapl.




Pa6ora B rpynmax npu
TUIAHUPOBAHHH, TIPOBEJICHUH U
MHTEPIIPETAINU PE3yIbTaTOB
OITBITOB Y aHAJIN3E
JOTIOTHUTEILHBIX UCTOUHHKOB
uH(pOpMAaIHK IO TeMe

2.3

OnTuka

10

['eomeTpuydeckas ONTHKA.
[IpssmonuHeHOE
pacrpocTpaHeHue CBeTa B
ogHOpoaHOuU cpene. JIyu ceera.
To4YeuHbI HICTOYHUK CBETA.
OtpaxkeHue cBeTa. 3aKOHBI
oTpakeHusl cBeTa. [locTpoeHue
M300paKeHUH B TIIOCKOM
3epKaie.

IIpenomiieHue cBeTa. 3aKOHBI
MPEJIOMJICHUS CBETA.
AOCOIIOTHBIM MOKa3aTelb
npenomiienus. [lonHoe
BHYTPEHHEE OTpPaKEHUE.
[IpenenbHBIN Yo MOJTHOTO
BHYTPEHHETO OTPaKCHUS.
Hucnepcus cBera. CloxHbIN
cocTaB Oesoro cBera. L[BerT.
Cobwuparoriye 1 paccenBaroIIne
nuH3bl. TOHKas JIMH3A.
DOKYyCHOE pacCTOSIHUE U

ONTHUYECKAs CHUjIa TOHKOM JIMH3bI.

[TocTpoeHue n3o0paxeHui B

N3ydenue sABIEHNS TOJIHOTO
BHYTPEHHETO OTPAXEHUS, €r0
IPUMEHEHUS B CBETOBOJIE.
N3zyuenue moaenen
MHUKPOCKOIIa, TEJIIECKOIIA.
[Tony4yenue cnekTpa ¢ IOMOUIbIO
IPU3MBI U TUPPAKITUOHHON
PELIETKMU.

N3mepenue nokazarens
MPEJIOMIICHHS CTEKIIA.
HccnenoBanue cBONCTB
M300paKEHUM

B 1uH3ax. OObsSICHEHHE
IIPUHLINATIOB IEUCTBUS U YCIOBUUI
0e301acHOro NPUMEHEHHSI
OYKOB, JIyTbl, (hOTOAINIAPATA,
MPOEKIIMOHHOTO amnmnapara,
MHUKPOCKOIIa, TEJIECKOIa,
BOJIOKOHHOM ONTHKH,
TuhPaKIMOHHON PEETKH,
MOJISIPOUIA.

Pemenune pacu€rHbix 3amau c
SIBHO 3aJJaHHOM (hU3UUECKOM




COOMPAIOIINX U PACCEUBAIOIINX
nuH3ax. opMya TOHKON
JIMH3BL. Y BEJIMYCHUE, 1aBAEMOE
JIMH30M.

[Ipenensl npUMEHUMOCTH
r€OMETPUYECKON ONTUKH.
BosHoBas onrtuka.
Wurtepdepenius ceera.
KorepeHTHbIE HCTOYHUKH.
VcioBusa HaOIIOIEHUSA
MaKCHMYMOB U MUHUMYMOB B
UHTEPPEPEHIIMOHHON KapTUHE
OT JIByX CUH(a3HBIX
KOTE€PEHTHBIX UICTOUHUKOB.
Judpakuus certa.
JudpakimonHas pemérka.
VYcnoBue HaOIIOICHUS TIIABHBIX
MaKCHMYMOB MpH MaICHUU
MOHOXPOMATHYECKOTO CBETa Ha
TU(GPAKIIMOHHYIO PEIIETKY.
[Tonsapu3zanus ceera.
TexHuueckue ycTporucTsa u
MPaKTUYECKOE TPUMEHEHHUE:!
OYKH, Jyma, (hoToanmnapar,
MPOEKIMOHHBIN amnmapar,
MUKPOCKOII, TEJIECKOII,
BOJIOKOHHAs OITHKA,
nudpakIoOHHAas PEnETKa,
MOJISIPOU/T

MOJIEJIBIO C UCTIOJIb30BAHUEM
OCHOBHBIX 3aKOHOB U (hOpMYJ
r€OMETPUYECKOMN ONTUKHU.
[TocTpoenue u onucanue
U300paKEeHUs, CO3/I1aBAEMOI0
IJIOCKUM 3€pKajioM, TOHKON
JIMH30M.

Paccmotpenue npenenos
MPUMEHUMOCTH T€OMETPUUECKOMN
OTITHKH.

PacnoznaBanue ¢puznueckux
SIBJICHUM B OIBITAX U
OKPY’KAIOILIEH KUA3HU:
IPSMOJIMHENHOE
pacrpocTpaHEHHE CBETA,
OTPAKEHUE, NPEIIOMIICHHUE,
uHTephepeHIus, TuPpaKius u
MOJIAPU3AIIHS CBETA, TUCTIEPCHUs
CBETA.

N3ydenue ycmoBuii HAOIIOACHUS
MaKCUMYMOB U MUHUMYMOB B
UHTEPPEPEHIIMOHHON KapTUHE
OT IBYX CHH(a3HbIX
KOTCPEHTHBIX HCTOYHHKOB.
VcinoBue HaOMIOAEHNS TTIaBHBIX
MaKCUMYMOB IIpHY TTaJICHUN
MOHOXPOMATHYECKOIO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.
AHanu3 ONTUYECKUX SIBJICHUH C




Hroro no pazgeny
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VCIIOJIb30BaHUEM 3aKOHOB:
3aKOH MPSIMOJIMHENHOTO
pacrpoCTpaHEHHUsI CBETA, 3aKOHBI
OTPAKEHUS CBETA, 3aKOHBI
IIPEJIOMIICHHS CBETA.

Onucanue oNTUYECKUX SABICHUN
C UCIOJIb30BaHUEM (PU3UUECKUX
BEUYMH: (OKYCHOE PACCTOSTHUE
Y ONITHUYECKAS CUJIA JIMH3bI

Pazgen 3. OCHOBBI CHEIIMAJIBHOM TEOPUU OTHOCUTEJBLHOCTH

OCHOBBI cielIMaIbHOMN

['panuLbl MPUMEHUMOCTH
KJIACCUYECKOW MEXAHUKHU.
[TocTynatel cienuaabHOM
TEOPUU OTHOCUTEIILHOCTH:
VHBAPUAHTHOCTh MOJTYJIS
CKOPOCTH CBETa B BaAKyyMe,
MIPUHIIUI OTHOCUTEIIBHOCTH
OuHIITEHHA.

Pemenne kaueCcTBEHHBIX 337124 C
OIOPOI HA N3YyYECHHBIC
noctynarsl CTO.
Hcnonns3oBanue
UH()OPMAITMOHHBIX TEXHOJIOTUI
JIJIs1 TIOUCKA, CTPYKTYPUPOBAHMS,
UHTEPOpPETALIUN U
pecTaBlIeHUs] HHPOopMaluu

3.1 TEOpHH 4 N
OTHOCHUTENBHOCTD IPU MOJArOTOBKE COOOIIEHUH O
OTHOCUTCJIIBHOCTHU
OJIHOBPEMEHHOCTH. 3aMeJIJIeHUe  TpaHULIaX TPUMEHUMOCTH
BPEMEHU U COKpPAILICHUE UIMHBI.  KJIACCUYECKON MEXaHUKHU U
DHeprus U UMITYJIbC ocHoBax CTO
PENSTUBUCTCKON YaCTUIIBI.
CBs13b Macchbl € SHEPTHEN U
HMMITYJIbCOM PEISTUBUCTCKON
YaCTHUIIbl. DHEPIusl MOKOS
Wroro no pazneny 4




Pa3zgen 4. KBAHTOBAS ®PU3UKA

41 OneMeHTHI KBAaHTOBOM

OIITUKH

®dotonbl. Popmyna [Lranka
CBSI3U SHEPTUU (POTOHA C €ro
Y4acTOTON. DHEPIUsl U UMITYJIbC
dboToHa.

OTKpBITHE U UCCTEAOBAHUE
dororddexra. OnbiTer A.T.
CroneroBa. 3aKOHBI
dbororddexra. YpaBHeHHE
DitHITeHA 11 hoTodhdeKTa.
«Kpacnas rpanuna
dbororddexra.

Hasnenue ceera. OnbiTel [1.H.
JleGenena.

XUMHUUYECKOE JIEUCTBUE CBETA.
TexHuyeckue ycTponcTsa u
MPaKTUYECKOE TPUMEHEHHUE:
dboToanemeHT, GoToAATUHK,
COJIHEUHas baTapesi, CBeTOIUO

Habmronenue dpororddexra Ha
YCTaHOBKE C IUHKOBOU
IJTACTUHOM.

Hccnenoanue 3aKk0HOB
BHemHero (Gorodddekra.
OO0BsicHEHHE OCHOBHBIX
MIPUHIIUIIOB I€MCTBUS
TEXHUYECKUX YCTPONCTB, TAKUX
Kak: (0TOd7IEMEHT, GOTOJATUHK,
COJIHEYHasi OaTapesi, CBeTOUO/I;
U yCIIOBUM X 0€30MacCHOT0
MPUMEHEHUS B TPAKTUYECKOMN
KU3HU.

Pemenne pacu€THbIX 3a/1a4 ¢
SIBHO 33JIaHHOU (Pu3nUecKoi
MOJIENBIO C UCTIOb30BAaHUEM
OCHOBHBIX 3aKOHOB U (hOpMYJI
KBAaHTOBOM ONTHKH.

Pemenne kaueCcTBEHHBIX 3a/1a4 €
OTIOPOM HA N3yUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH KBaHTOBOU
ONTHUKH.

PacnioznaBanue ¢puznueckux
SIBJICHUM B YYEOHBIX OIBITaX:
dboTosnexTpuaeckuit 3G hexT,
CBETOBOE JIaBJICHUE.

Onucanre n3y4eHHbIX
KBaHTOBBIX SIBJICHUH U




IPOLIECCOB C UCIOJIB30BAHUEM
(bU3UYEeCKNX BEIMYUH: CKOPOCTh
ANIEKTPOMATHUTHBIX BOJIH, JIJIMHA
BOJIHBI M 4YaCTOTa CBETA, YHEPTUs
U UMIyJibe poToHa

4.2

Crtpoenue atoma

Mopens atoma TomcoHa.
OmnsiTel Pesepdopna o
PACCESTHUIO O-YACTHIL.
[ImanerapHas Moaenb atoma.
ITocrynatsl bopa. U3nyuenue u
norJiomeHue GoToHOB Mpu
Iepexojie aroMa ¢ OAHOTO
YPOBHS SHEPTUU Ha APYToil.
Buasl ciektpoB. Criektp
YPOBHEHN SHEPrUM aToma
BOJIOPOJA.

BoJiHOBBIE CBOMCTBA YACTHII.
Bousnsl ne bpoiins.
KopnyckynsipHO-BOTHOBOM
JyaJIu3M.

CHoHTaHHOE U BBIHYKJICHHOE
W3JIyYEHUE.

TexHuueckue ycTpomucTaa u
MPAKTUYECKOE TPUMEHEHHUE:
CIIEKTPaJIbHbIN aHAJIU3
(cmekTpockon), nasep,
KBAaHTOBBIN KOMIIBIOTED

N3yuyenne moaenu onwita
Pezepdopna.

[IpoBenenue 3kcriepuMeHTa 1o
HaOJIIOIEHUIO JUHENYATOTO
CIIEKTpa.

OrnieHka aOCONMIOTHBIX U
OTHOCHUTEJIBHBIX MOTPEIIHOCTEN
U3MepeHu pU3NIeCcKux
BEJIMYMH.

N3ydyenne Moaenu aroma:
ToMcoHa, mIaHeTapHOU MOJEIH
aroma, mojaenu aroma bopa.
N3yuenue cnektpa ypoBHEN
SHEPruu aToMa BOJ0PO/Ia.
OObsicHEHNE TPUHIIUIIOB
JCUCTBUS U YCIOBUM
0e30macHOro NPUMEHEHHSI
CIIEKTPOCKOTIA, Jia3epa,
KBAHTOBOI'O KOMITbIOTEPA.
Pemenue kaueCcTBEHHBIX 3aj1a4 €
OIIOPOM HA U3YUYECHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (DHU3NUSCKHUE
siBJieHUs 110 TeMe «CTpoeHue
aToMay.




PacnoznaBanue puznueckux
SBJICHUH B Y4EOHBIX OMBITAX:
BO3HUKHOBEHUE JINHEHYATOTO
CIEKTpPA U3ITyYEHUSI.

AHanu3 KBaHTOBBIX MPOLIECCOB U
SBJICHUH C UCIIOJIb30BAHUEM
nocrtynatoB bopa

4.3

ATOMHOE SApPO

DKCIEpUMEHTHI, JOKA3bIBAIOIINE
CJIO’KHOCTh CTPOEHUS siApA.
OTKpBITHE PATUOAKTUBHOCTH.
OmnsiTel Pezepdopaa mo
OMPENICIICHUIO COCTaBa
PaZMOAKTUBHOTO U3ITyYCHUS.
CgoiicTBa anb(da-, 6era-, ramma-
u3nydenus. Binusaue
PaZIMOAKTUBHOCTH Ha >KUBBIC
OpTaHU3MBI.

OTKpbITHE TPOTOHA U HEUTPOHA.
Hyknonnas mozaens snupa
['eitzenOepra-MBanenxo. 3apsia
anpa. MaccoBoe uucio sapa.
N3oTomnsl.

Anbha-pacniag. DNEKTPOHHBIN U
MO3UTPOHHBIN OeTa-pacma.
["'amMma-u3nyuyenue. 3akoH
PaNOAaKTUBHOTO pacrmaa.
DHeprus CBsS3M HYKJIOHOB B
aape. SlnepHble CUIIbL.

JledekT Macchel sapa. SnepHbie

N3ydenune skcnepuMeHTOB,
JIOKa3bIBAIOIINX CIOKHOCTh
CTPOEHHUS aTOMHOTO SApA.
HccenenoBanue TPEKOB YaCTHUIL
(110 TOTOBBIM oTOrpadusim).
N3yueHne saepHbIX CUIL,
AJIEPHBIX PEaKLUUi CHUHTE3a U
pacnaza, TepMOSIAEPHOTO
CUHTE3A.

N3ydenne HyKJIOHHON MOJENIH
anpa I'elizenoepra-lBaHeHKo.
OObsicHEeHuE yCcTpoICTBa U
IpUMEHEHUS JO3UMETPA,
Kamepsl Bunbcona, ssaepHoro
peakTopa, aTOMHON OOMOBI.
Pemenue 3amau ¢ onopout Ha
[OJIyYECHHBIE 3HAHMUS, B T.4. O
3apsJie 1 MacCOBOM YHCIIE SAPA.
PacnioznaBanue Gpuznueckux
SBJICHUH B Y4EOHBIX ONbITaX U B
OKPYXKaroUIEH )KU3HU:
€CTECTBEHHAs U UCKYCCTBEHHAas!




peakuuu. JleneHrne u CUHTE3
anep.

SlnepHbIi peakTop.
TepmosiiepHBINA CUHTES.
[IpoGaembl U epCHEKTUBBI
AJIEPHON SHEPrETUKH.
DKOJIOTUYECKHUE aCTIEKThI
AJIEPHON SHEPrETUKH.
DJIEMEHTApHBIE YACTHULIBI.
OTKpbITHE TO3UTPOHA.
MeTtoasl HaOIIOAEHUS U
PETUCTPALINHU SIIEMEHTAPHBIX
YacCTHII.

dyHIaMEHTaIIbHBIE
B3auMozAeucTBUsA. ENMHCTBO
(bu3MYeCcKO KapTUHBI MUPA.
TexHuueckue ycTpoucTaa u
IIPAKTUYECKOE MPUMEHCHHUE:
JIO3UMETP, Kamepa BuiibcoHa,
SAJIEPHBIN PEAKTOP, ATOMHAs
oomba

PaAOAKTUBHOCTD.
OnurcaHre KBaHTOBBIX SIBJIICHUN
Y IIPOLIECCOB C UCIIOJIb30BAHUEM
(bu3NUEeCKUX BEIMYUH: TIEPHO/T
MOJIypacIa/ia, SHEPTrus CBI3H
aTOMHBIX sifiep, Ae(EeKT MacChl
anpa.

AHaJIN3 IPOLIECCOB U SIBJIICHUI C
UCIIOJIb30BAaHUEM 3aKOHOB H
NOCTYJIATOB: 3aKOH COXPaHEHUS
ANEKTPUUECKOT0 3apsiaa, 3aKOH
COXpaHEHUs1 MacCOBOT'0O YHCIIA,
noctyJatsl bopa, 3aKkoH
PaAMOAaKTUBHOTO pacmaja.
VYyactue B paboTe Kpyrioro
crosia «OyHIaMEHTaIbHbIE
B3aumozaencTeus. EMUHCTBO
(bu3HUeCcKO KApTUHBI MUPaY.
Hcnons3oBaHue
MH(POPMAILIMOHHBIX TEXHOJIOTHM
JUISI IONCKA, CTPYKTYpHUPOBaHUS,
UHTEPHIpPETALUN U
pecTaBlIeHUs] HHPOopMaluu
IPU MOJArOTOBKE COOOIIEHUM O
NPUMEHEHUU 3aKOHOB
KBaHTOBOW (PU3UKH B TEXHUKE U
TEXHOJIOTUAX, IKOJIOTHYECKUX
aCIEeKTax SAEPHON SHEPIreTUKU

Hroro no paszneny
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Paznen 5. JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

5.1

DeMeHTbl aCTPOHOMUU
1 acTpou3nuKu

Otanbl pa3BUTUS aCTPOHOMHUH.
[Ipuknannoe n
MHPOBO33PEHYECKOE 3HAUCHNUE
aCTPOHOMMUH.

Bup 3BEé3mH0T0 HEOA.
Co3zBes3ausi, sipkue 3BE3/1bI,
IUIAHETHI, NX BHAUMOC
JIBMDKEHUE.

ConHeyHas cucTeMma.

Connne. CoHeuHas
aKTUBHOCTb. ICTOUHUK 2HEpPruun
Connna u 3BE311. 3BE3IBI, UX
OCHOBHBIC XapaKTEPUCTUKH.
Jlnarpamma «CIEeKTpaJIbHBIN
KJIACC — CBETUMOCTBEY. 3BE30bI
TJIABHOM ITOCJIEIOBATEIBHOCTH.
3aBHUCHUMOCTH «Macca —
CBETHUMOCTB» JJIs 3BE3]T ITIaBHOM
ITOCJIEIOBATEIILHOCTH.
BHyTpeHnHee cTpoeHue 3BE3 .
CoBpeMeHHBIE TTPEICTABICHUS O
MIPOMCXOXKJICHUH U SBOJIIOIIUU
ComHita u 3B€31. OTaIlbl )KU3HA
3BE3 .

Muneunsii Ilyts — Hamma
I'anakTuka. Ilomoxxenue u
nemwxkenne ComHia B ['amakTuke.
Tumel rajJakTuk.

I[ToaroroBka cooGmieHMi 00
ATarax pa3BUTHUS aCTPOHOMUHU, O
MPUKIIATHOM U
MHUPOBO33PEHYECKOM 3HAYEHUU
aCTPOHOMMH, O METOJIaX
MOJTYYEHUS HAYYHbBIX
ACTPOHOMMYECKUX 3HAHUN,
OTKPBITUSIX B COBPEMEHHOM
aACTPOHOMMH.

N3ydyeHnne CoBpeMEHHBIX
MPEJICTaBICHUM O
MIPOUCXOXKICHUM U SBOJIIOIUN
CouHia u 3BE371.

N3ydeHue TUIIOB rajlakTHK,
paguoOTIaKTUK U KBa3apoB.
N3yuenue aBKeHUS] HEOECHBIX
TEJI, DBOJIFOLIMM 3BE3 U
Bcenennoit, mporiieccos,
MPOUCXOJIAIIMX B 3BE3/1aX, B
3BE3JIHBIX CUCTEMAaX, B
MEKTaJJaKTUYECKOH Cpelie,
MacIITabHON CTPYKTYPHI
Bcenennoit.

OObsicHEeHUE pacIIupeHus
BcenenHoit Ha 0OCHOBE 3aKOHa
Xab0ma.

[ToaroroBka K 00CyXIE€HUIO
HEpEIIEHHBIX MPOoOJIeM




Paguoranmaktviky u KBa3apsl.
Yeépuble IBIPHI B sAPAX
TaJIaKTHK.

Bcenennas. Pacumpenue
Bcenennoii. 3akon Xa00:ma.
Paz6eranue ranaktuk. Teopus
bousbiioro B3peiBa. Penukrosoe
U3IIy4YEHUE.

MacirabHas CTpykTypa
Bcenennoii. MeraranakTuka.
Hepeménnsie mpoOaemsl
aCTPOHOMHH

aACTPOHOMMUH.
[IpoBenennie HabMOACHUM
HEBOOPY>KEHHBIM TJIa30M C
HCIIOJIb30BAHUEM
KOMITBIOTEPHBIX TIPHIIOKESHUM
JUISL OTIPEICTICHUS

II0JIO’KEHHUS HEOSCHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHBIE
co3Be3ausa CeBEpHOTO
MOJTyLIAPUS U IPKUE 3BE3IBI.
[IpoBenenne HabmoACHUHN B
TeJIECKOI JIyHBI, IIJIaHeT,
Mieunoro [lyTu.

VYyactre B ITUCKYCCHH O
HEpEIICHHBIX MpodeMax
aCTPOHOMMH

Uroro no pazgeny

Pa3nesn 6. OBOBIIAIOHIEE ITOBTOPEHHUE

7

Oo6o0maromiee
MTOBTOPCHHE

6.1

O6o00uIeHne U cucteMaTu3anus
COJIepKaHMs pa3IeoB Kypca
«Mexanuka», «MonexkynsipHas
(bu3HMKa U TEPMOJUHAMUKAY,
«DNEKTPOANHAMUKAY,
«Konebanus u BOJTHBI,
«OCHOBBI CIEIUATEHON TEOPUHU
OTHOCUTEIBHOCTHY, «KBaHTOBas
busnKa», « JIEMEHTHI
aCTPOHOMUU U aCTPODUZUKIY.

VYyactre B IUCKYCCHH O POJIU
(U3UKU U aCTPOHOMUU B
pa3nnyHbIX chepax
NEeSATEIbHOCTH YEI0BEKa.
[ToaroroBka cooOIIEHMI O
MecTe (PU3NYECKON KapTHHBI
MUpa B psIly COBPEMEHHBIX
MPEICTABJICHUH O TIPUPO/IE.
BrinonHenune yueOHbIX 3aaHUH,
JEMOHCTPUPYIOLIUX OCBOECHUE




Hroro no pazgeny

PesepBHOE Bpems

OBILEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

68

Pounb usuku u actpoHOMUM B
AKOHOMUYECKOM,
TEXHOJOTUYECKOU, COITUATBHOU
U 3TUYECKOU cepax
JIEATEIIbHOCTH YEJIOBEKA, POJb U
MecTO (PU3UKU U ACTPOHOMUH B
COBPEMEHHOW HAYYHOU KApTHUHE
MHpa, 3HAUEHUE OMUCATEIBHOM,

OCHOBHBIX IOHSTHUH,
(U3UYECKUX BEIMYUH U 3aKOHOB
kypca ¢usuxu 10—11 k1accos




IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KounyecTBO 4acoB
Nen/m  Tema ypoka Konrpoabnbsie IIpakruuyeckue ICKTPOHHbIE UHPpOBLIe
Bceero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoTshI
DusuKa — Hayka o IPHPOTE. https://lesson.academy-
content.myschool.edu.ru/lesson/79d7ab78-
1 Hayunble MeTobI MO3HAHUS 1 Le77-4faf-9158.
OKPY@IOEro Mupa 68a140c1ed86?backUrl=%2F03%2F10
Posb 1 MecTo ¢uzuku B https://lesson.academy-
5 (GhOpMUPOBAHUN COBPEMEHHOM 1 content.myschool.edu.ru/lesson/013f886¢-
Hay4YHOM KapTHUHBI MUDA, B 5c27-47a9-86€9-
MPAKTUYECKOU IESITEITbHOCTH JIOIEH €a726710f582?backUrl=%2F03%2F10
MexaHnueckoe OIBHKEHHUE. https://lesson.academy-
3 OTHOCHUTEILHOCTh MEXaHUUECKOTO 1 content.myschool.edu.ru/lesson/6eb9444f-
neuxeHus. [lepemenienue, CKOpocTs, cda8-4f7c-988b-
YCKOpEHHE 08577ab1bb06?backUrl=%2F03%2F10
https://lesson.academy-
4 PaBHOMEpHOE NpsAMOIIMHENHOE 1 content.myschool.edu.ru/lesson/7cbfc020-
JBHKCHHE d2d4-4305-8e43-
6ef84d3c9e10?backUrl=%2F03%2F10
https://lesson.academy-
5 PaBHOYCKOpEHHOE MPSIMOJIMHENHOE 1 content.myschool.edu.ru/lesson/9e5ce9b2-
JBIKCHHE 4e19-48cd-bc80-
d3b6aa76139c?backUrl=%2F03%2F10
https://lesson.academy-
6 Cobomnoe nazerme. Y croperne 1 content.myschool.edu.ru/lesson/4bdf238a-

CcBOOOIHOTO MMaJECHUS

7e3a-42b3-bc3f-



https://lesson.academy-content.myschool.edu.ru/lesson/79d7ab78-1e77-4faf-9158-68a140c1ed86?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/79d7ab78-1e77-4faf-9158-68a140c1ed86?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/79d7ab78-1e77-4faf-9158-68a140c1ed86?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/79d7ab78-1e77-4faf-9158-68a140c1ed86?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/013f886c-5c27-47a9-86e9-ea726710f582?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/013f886c-5c27-47a9-86e9-ea726710f582?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/013f886c-5c27-47a9-86e9-ea726710f582?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/013f886c-5c27-47a9-86e9-ea726710f582?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/6eb9444f-cda8-4f7c-988b-08577ab1bb06?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/6eb9444f-cda8-4f7c-988b-08577ab1bb06?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/6eb9444f-cda8-4f7c-988b-08577ab1bb06?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/6eb9444f-cda8-4f7c-988b-08577ab1bb06?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/7cbfc020-d2d4-4305-8e43-6ef84d3c9e10?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/7cbfc020-d2d4-4305-8e43-6ef84d3c9e10?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/7cbfc020-d2d4-4305-8e43-6ef84d3c9e10?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/7cbfc020-d2d4-4305-8e43-6ef84d3c9e10?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/9e5ce9b2-4e19-48cd-bc80-d3b6aa76139c?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/9e5ce9b2-4e19-48cd-bc80-d3b6aa76139c?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/9e5ce9b2-4e19-48cd-bc80-d3b6aa76139c?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/9e5ce9b2-4e19-48cd-bc80-d3b6aa76139c?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/4bdf238a-7e3a-42b3-bc3f-3162c11442cb?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/4bdf238a-7e3a-42b3-bc3f-3162c11442cb?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/4bdf238a-7e3a-42b3-bc3f-3162c11442cb?backUrl=%2F03%2F10

3162c11442cb?backUrl=%2F03%2F10

KpuBonuneliHoe 1BUXEHUE.

https://lesson.academy-

content.myschool.edu.ru/lesson/7bd575f2-

7 JIBm>xeHne MaTepuaabHON TOYKH 10 2827-4565-bd37-
ORPYHRHOCTH 2b942ad1c148?backUrl=%2F03%2F10
[TpuHIIUTT OTHOCUTEILHOCTH
8 lanmunest. MnepunanbHbIe CUCTEMBI
orcyeta. IlepBblii 3akoH HeroTOoHA
Macca tena. Cuna. [lpunmun tpssflesso.acacemy.
9 cynepriosumH cu. Bropoii 3ako content.myschool.edu.ru/lesson/f6508c25-
. 0043-4e51-8eed-
HetoToma JUIs MaTepHAEHOH TOHKNH 371cab4d8f13?backUrl=%2F03%2F10
10 Tpetuii 3akoH HeroToHa niis
MaTepHaIbHBIX TOUCK
https://lesson.academy-
3aKkoH BceMUpHOTO TsroTreHus. Cuna
content.myschool.edu.ru/lesson/702e7550-
11 TsokecTu. [lepBas kocMudeckas
a247-4ee7-2403-
CROpOCTR 014291658319?backUrl=%2F03%2F10
https://lesson.academy-
Cuua ynpyroctu. 3akoH ['yka. Bec content.myschool.edu.ru/lesson/700e4619-
12 Tena 250f-45f8-baa8-
7d3c5ael6b52?backUrl=%2F03%2F10
Cuna tpenus. Koapduumenrt tpenus. e
13 ClHTa CONPOTHBIICHUS TIpY ABIGKEHHII content.myschool.edu.ru/lesson/e77b838d-
acae-499c-ad7c-
T BIOKIIKOCTH I Tase d6454fad35c2?backUr|=%2F03%2F10
[locrynarenbHOE M BpalaTeIbHOE https://lesson.academy-
14 JBUKEHHE a0COTIOTHO TBEPIOTO content.myschool.edu.ru/lesson/6184a622-

Tena. MomeHnT cuibl. 1limeuo cuibl.

d203-479d-bd27-



https://lesson.academy-content.myschool.edu.ru/lesson/4bdf238a-7e3a-42b3-bc3f-3162c11442cb?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/7bd575f2-28a7-456f-bd37-2b94aa41c148?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/7bd575f2-28a7-456f-bd37-2b94aa41c148?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/7bd575f2-28a7-456f-bd37-2b94aa41c148?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/7bd575f2-28a7-456f-bd37-2b94aa41c148?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/f6508c25-0043-4e51-8eed-371cab4d8f13?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/f6508c25-0043-4e51-8eed-371cab4d8f13?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/f6508c25-0043-4e51-8eed-371cab4d8f13?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/f6508c25-0043-4e51-8eed-371cab4d8f13?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/702e7550-a247-4ee7-a403-014291658319?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/702e7550-a247-4ee7-a403-014291658319?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/702e7550-a247-4ee7-a403-014291658319?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/702e7550-a247-4ee7-a403-014291658319?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/700e4619-250f-45f8-baa8-7d3c5ae16b52?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/700e4619-250f-45f8-baa8-7d3c5ae16b52?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/700e4619-250f-45f8-baa8-7d3c5ae16b52?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/700e4619-250f-45f8-baa8-7d3c5ae16b52?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/e77b838d-acae-499c-ad7c-d6454fad35c2?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/e77b838d-acae-499c-ad7c-d6454fad35c2?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/e77b838d-acae-499c-ad7c-d6454fad35c2?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/e77b838d-acae-499c-ad7c-d6454fad35c2?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/6184a622-d203-479d-bd27-0513086c55d9?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/6184a622-d203-479d-bd27-0513086c55d9?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/6184a622-d203-479d-bd27-0513086c55d9?backUrl=%2F03%2F10

VYciioBus paBHOBECHUS TBEPIOTO TEJIA

0513086¢55d9?backUrl=%2F03%2F10

15

16

17

18

19

20

21

Nmnynbc maTepuaabHON TOUYKH,
CHUCTEMBbI MaTepUAJIbHBIX TOYCK.
Nmnynbe cuibl. 3aK0H COXpaHEHUS
uMITysbca. PeakTuBHOE BUKEHUE

PaboTa 1 MOIIHOCTD CHIIBL
Kunerndeckast sHeprus
MarepuaabHON ToukH. Teopema 06
M3MEHEHUN KHHETHIECKONH OHECPIrUun

[loTeHuumanbHas SHEPrUsl.
[loTeHumanbHas F3HEPrus yupyro
neOpMUPOBAHHON MPYKUHBI.
ITorennmanbsHas 3HEPrUs TENA
BOJIM3M MIOBEPXHOCTH 3EMITH

[ToreHunanbHbIE U
HEeNoTeHUUabHble CUIIbl. CBs3b
pabOoThI HEMOTEHIMATIBLHBIX CUJI C
U3MEHEHUEM MEXaHUYECKON IHEPTUU
CUCTEMBI TeJl. 3aKOH COXPaHEHHUS
MEXaHUYECKON YHEPTUU

JlaGoparopHas paboTa
«HccnenoBanue cBsi3u pabOTHI CHITBI
C I3MCHEHHEM MEXaHUUICCKOM
SHEPTUHU TeJa Ha TpUMepe
pacTsDKEHUS PE3HHOBOTO JKT'yTay

KonTpomnpHas pabota mo Teme
«Kunemaruka. J[nHamuka. 3aKOHBI
COXpAaHEHUS B MEXaHHUKE»

OCHOBHBIC TTOJI0KEHHS

https://lesson.academy-

content.myschool.edu.ru/lesson/789ff4de-
1b59-4202-86c9-
0O4acedba5693?backUrl=%2F03%2F10

https://lesson.academy-
content.myschool.edu.ru/lesson/7085bd7f-
8064-4cel-abe7-
132b92a518f2?backUrl=%2F03%2F10

https://lesson.academy-
content.myschool.edu.ru/lesson/7e02b436-
5433-4129-b515-
7e48a532f25e?backUrl=%2F03%2F10

https://lesson.academy-

content.myschool.edu.ru/lesson/ef2a4836-

b49d-476a-9b8d-

29c3d4cef324?backUrl=%2F03%2F10

https://lesson.academy-



https://lesson.academy-content.myschool.edu.ru/lesson/6184a622-d203-479d-bd27-0513086c55d9?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/789ff4de-1b59-4202-86c9-04acedba5693?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/789ff4de-1b59-4202-86c9-04acedba5693?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/789ff4de-1b59-4202-86c9-04acedba5693?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/789ff4de-1b59-4202-86c9-04acedba5693?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/7085bd7f-8064-4ce1-abe7-132b92a518f2?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/7085bd7f-8064-4ce1-abe7-132b92a518f2?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/7085bd7f-8064-4ce1-abe7-132b92a518f2?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/7085bd7f-8064-4ce1-abe7-132b92a518f2?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/7e02b436-5433-4129-b515-7e48a532f25e?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/7e02b436-5433-4129-b515-7e48a532f25e?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/7e02b436-5433-4129-b515-7e48a532f25e?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/7e02b436-5433-4129-b515-7e48a532f25e?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/ef2a4836-b49d-476a-9b8d-29c3d4cef324?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/ef2a4836-b49d-476a-9b8d-29c3d4cef324?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/ef2a4836-b49d-476a-9b8d-29c3d4cef324?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/ef2a4836-b49d-476a-9b8d-29c3d4cef324?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/3ae96c60-646f-449b-93d5-736acd86bdad?backUrl=%2F03%2F10

MOJIEKYJISIPHO-KMHETUYECKOMN
Teopuu. bpoyHOBCKOE ABUXKEHUE.

Hupdysus

content.myschool.edu.ru/lesson/3ae96c60-

646f-449b-93d5-

736acd86bdad?backUrl=%2F03%2F10

Xapaxkrep JBUKECHUS U
B3aUMOJICUCTBHUS YaCTHII BEIICCTBA.

https://lesson.academy-

content.myschool.edu.ru/lesson/42942724-

22 Mojenu cTpoeHus ra3oB, KUIAKOCTEN 896b-4ecb-8201-

Y TBEPIBIX TEJ 5cd3859d520d?backUrl=%2F03%2F10

23 Macca monekyn. Konuuectso
BemectBa. [locTtostHHas ABoraapo

https://lesson.academy-
TeroBoe paBHOBecue. TemnepaTypa
. content.myschool.edu.ru/lesson/a3990d2d-
24 u e€ nzmepenue. [llkana temneparyp
ee77-4408-b111-
Hemscus 8b0533ab7790?backUrl=%2F03%2F10

o5 HUneanpuerii raz 8 MKT. OcHOBHOE
ypaBHeHue MKT
AOcomoTHas TemrepaTypa Kak Mepa https://lesson.academy-

26 CpeHEel KHHETHYECKOM SHEPTUr content.myschool.edu.ru/lesson/f543b715-
JIBJKECHHSI MOJIEKYII. Y paBHEHHUE 1420-413c-8daf-
MenneneeBa-Knanelipona bb70cb26299a?backUrl=%2F03%2F10

27 3akoH /lambToHa. ["a30BbIC 3aKOHBI
JlaboparopHas paboTa https://lesson.academy-

28 «HccnenoBanue 3aBUCUMOCTH MEXKITY content.myschool.edu.ru/lesson/6b719226-
rnapamMeTpamMH COCTOSTHHUS 6ad3-4ea4-8533-
pa3peXEHHOro ra3a» c3ebd1651365?backUrl=%2F03%2F10

https://lesson.academy-

29 N3onporieccrl B uaeaaibHOM raze u content.myschool.edu.ru/lesson/72c240a0-
uX rpaduyueckoe mpeacTaBICHIE 04ef-4fb4-931b-

a42ded7a031b?backUrl=%2F03%2F10

30 BryTpeHHsist sHEpTHS https://lesson.academy-



https://lesson.academy-content.myschool.edu.ru/lesson/3ae96c60-646f-449b-93d5-736acd86bdad?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/3ae96c60-646f-449b-93d5-736acd86bdad?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/3ae96c60-646f-449b-93d5-736acd86bdad?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/42942724-896b-4ecb-8201-5cd3859d520d?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/42942724-896b-4ecb-8201-5cd3859d520d?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/42942724-896b-4ecb-8201-5cd3859d520d?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/42942724-896b-4ecb-8201-5cd3859d520d?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/a3990d2d-ee77-4408-b111-8b0533ab7790?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/a3990d2d-ee77-4408-b111-8b0533ab7790?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/a3990d2d-ee77-4408-b111-8b0533ab7790?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/a3990d2d-ee77-4408-b111-8b0533ab7790?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/f543b715-1420-413c-8daf-bb70cb26299a?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/f543b715-1420-413c-8daf-bb70cb26299a?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/f543b715-1420-413c-8daf-bb70cb26299a?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/f543b715-1420-413c-8daf-bb70cb26299a?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/6b719226-6ad3-4ea4-8533-c3ebd1651365?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/6b719226-6ad3-4ea4-8533-c3ebd1651365?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/6b719226-6ad3-4ea4-8533-c3ebd1651365?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/6b719226-6ad3-4ea4-8533-c3ebd1651365?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/72c240a0-04ef-4fb4-931b-a42ded7a031b?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/72c240a0-04ef-4fb4-931b-a42ded7a031b?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/72c240a0-04ef-4fb4-931b-a42ded7a031b?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/72c240a0-04ef-4fb4-931b-a42ded7a031b?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/ec7675d9-6af4-4ee6-bbfe-51a0a1d0ff87?backUrl=%2F03%2F10

TepMO[[HHaMPI‘IeCKOfI CHUCTEMBI U

crnocoOrlI e€ n3mMenenns. Konuuectno

TEIUIOTHI U paboTa. BHyTpeHHss

OHEPIrusa OAHOATOMHOI'O UACAIIBHOI'O

rasa

content.myschool.edu.ru/lesson/ec7675d9-

6af4-4eeb-bbfe-

51a0a1d0off87?backUrl=%2F03%2F10

https://lesson.academy-

content.myschool.edu.ru/lesson/9696f2df-

31 Bunel Tennonepenaun
03e2-4944-a2ed-
6c5120961cf9?backUrl=%2F03%2F10
VY nenbHas TEIIOEMKOCTb BELLIECTBA.
32 KomnuecTBo TemioTsl npu
Teronepenaye. AnnadaTHbIN
npoliecc
https://lesson.academy-
33 IlepBblii 3aKOH TEPMOJIMHAMUKHU U content.myschool.edu.ru/lesson/c821465e-
€ro NPUMEHEHUE K U30IPOIECCaM b8d5-4cb4-9052-
633b8f4e8fc4?backUrl=%2F03%2F10
https://lesson.academy-
Heob6patumocTs mporieccoB B
. content.myschool.edu.ru/lesson/88a47031-
34 npupoze. Bropoii 3akoH
1681-469b-bac0-
TEPMOJIMHANMITI al1b6f9adf3e9?backUrl=%2F03%2F10
35 [Tpunnun aeiicteus u KITJ{
TEIJIOBOM MallluHbI
36 Hukn Kapuo u ero KII1/]
37 DKosoruyeckue mpoodIeMbl
TEIJIOOHEPTEeTUKU
O6o06mmarmuit ypok
38 «MonexynsipHas ¢puznka. OCHOBBI

TCPMOANHAMUKU»



https://lesson.academy-content.myschool.edu.ru/lesson/ec7675d9-6af4-4ee6-bbfe-51a0a1d0ff87?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/ec7675d9-6af4-4ee6-bbfe-51a0a1d0ff87?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/ec7675d9-6af4-4ee6-bbfe-51a0a1d0ff87?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/9696f2df-03e2-4944-a2ed-6c5120961cf9?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/9696f2df-03e2-4944-a2ed-6c5120961cf9?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/9696f2df-03e2-4944-a2ed-6c5120961cf9?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/9696f2df-03e2-4944-a2ed-6c5120961cf9?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/c821465e-b8d5-4cb4-9052-633b8f4e8fc4?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/c821465e-b8d5-4cb4-9052-633b8f4e8fc4?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/c821465e-b8d5-4cb4-9052-633b8f4e8fc4?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/c821465e-b8d5-4cb4-9052-633b8f4e8fc4?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/88a47031-1681-469b-bac0-a1b6f9adf3e9?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/88a47031-1681-469b-bac0-a1b6f9adf3e9?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/88a47031-1681-469b-bac0-a1b6f9adf3e9?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/88a47031-1681-469b-bac0-a1b6f9adf3e9?backUrl=%2F03%2F10

KonTtponbHast pabora o Teme

39 «MonekynspHas ¢puzuka. OCHOBBI
TEPMOJIUHAMUKU»
https://lesson.academy-
40 [TapooOpa3oBaHre U KOHIEHCAITUSA. content.myschool.edu.ru/lesson/ae3edOee-
Ucnapenue u kunenue 8743-4082-bc08-
cc0737c43ad4a?backUrl=%2F03%2F10
AOcoroTHast 1 OTHOCHTEIbHAS
41 BJIAKHOCTh BO3/1yxa. HachleHHbIi
nap
Tépnoe Teno. Kpucraminueckue u
https://lesson.academy-
aMmopdHbIe Teaa. AHU30TPOITHS
N content.myschool.edu.ru/lesson/e5a85fa8-
42 CBOMCTB KpHUCTAILIOB. JKuaKkue
C 8c32-4481-a750-
KpHCTAILIBL. &-OBPEMEHIBIC c4ab6d1b5eb5?backUrl=%2F03%2F10
MaTepHuabl
https://lesson.academy-
[InaBnenue u KpucTaUIM3aIUA.
43 v content.myschool.edu.ru/lesson/00c789d1-
eJIbHas TEeIUIOTa IUIABICHHU.
CH6 575a-4d59-81d7-
Yo HMAtHA f9a72acd88e6?backUrl=%2F03%2F10
https://lesson.academy-
44 v 5 content.myschool.edu.ru/lesson/30d5d57e-
paBHEHHE TEIUIOBOTO Oajlanca {7ee-419e-b211-
0d03ealelcda?backUrl=%2F03%2F10
. https://lesson.academy-
DneKkTpu3zanus Tei. DNeKTPUIECKU
45 content.myschool.edu.ru/lesson/fa4d72f8-
3apsa. JBa BUAa DIIEKTPUUECKUX
pan. Jlpa Brn p 095a-4¢52-9dcl-
3apAzoB 312c833afele?backUrl=%2F03%2F10
46 [IpoBoIHUKY, TUDTIEKTPUKH U

MOJTYITPOBOTHUKH. 3aKOH



https://lesson.academy-content.myschool.edu.ru/lesson/ae3ed0ee-8743-4082-bc08-cc0737c43a4a?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/ae3ed0ee-8743-4082-bc08-cc0737c43a4a?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/ae3ed0ee-8743-4082-bc08-cc0737c43a4a?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/ae3ed0ee-8743-4082-bc08-cc0737c43a4a?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/e5a85fa8-8c32-4481-a750-c4ab6d1b5eb5?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/e5a85fa8-8c32-4481-a750-c4ab6d1b5eb5?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/e5a85fa8-8c32-4481-a750-c4ab6d1b5eb5?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/e5a85fa8-8c32-4481-a750-c4ab6d1b5eb5?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/00c789d1-575a-4d59-81d7-f9a72acd88e6?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/00c789d1-575a-4d59-81d7-f9a72acd88e6?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/00c789d1-575a-4d59-81d7-f9a72acd88e6?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/00c789d1-575a-4d59-81d7-f9a72acd88e6?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/30d5d57e-d7ee-419e-b211-0d03ea1e1cda?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/30d5d57e-d7ee-419e-b211-0d03ea1e1cda?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/30d5d57e-d7ee-419e-b211-0d03ea1e1cda?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/30d5d57e-d7ee-419e-b211-0d03ea1e1cda?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/fa4d72f8-095a-4c52-9dc1-312c833afe1e?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/fa4d72f8-095a-4c52-9dc1-312c833afe1e?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/fa4d72f8-095a-4c52-9dc1-312c833afe1e?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/fa4d72f8-095a-4c52-9dc1-312c833afe1e?backUrl=%2F03%2F10

COXPAaHCHUA SJICKTPUUCCKOT'O 3apaa

B3aumoneiicTBue 3apsiioB. 3akoH

https://lesson.academy-

content.myschool.edu.ru/lesson/e7{8c786-

47 Kynona. TodeuHbIH JIEKTPUYESCKUI 5334-4998-8bc0-
apAn 82¢84a311586?backUrl=%2F03%2F10
Hanpsk€HHOCTB 3JIEKTPUYECKOTO https://lesson.academy-
48 nosst. [lpuHumn cynepno3uuuu content.myschool.edu.ru/lesson/5311bf95-
AJIEKTPUYECKUX MoJei. JInnuu 358b-4ffd-9592-
HaIPsKEHHOCTU 250826752413?backUrl=%2F03%2F10
https://lesson.academy-
Pabota cuit aneKTpoCcTaTH4ecKoro
content.myschool.edu.ru/lesson/4fff851d-
49 notist. [lorentman. PasHocTh 0d64d-4358-b3d7-
HOTCHIMATOB 0d9534fcc805?backUrl=%2F03%2F10
[TpOBOAHMKY M TUAJIEKTPUKH B e ey
content.myschool.edu.ru/lesson/3cfb819f-
50 AIIEKTPOCTATUICCKOM ITOJIC. 62c2-48b9-afa3-
JAOIEKTpHHCCKas IPOHHLACMOCTE 570c1942dc23?backUr|=%2F03%2F10
https://lesson.academy-
. content.myschool.edu.ru/lesson/eb0d51e2-
51 OnexrpoéMkocTs. Konnencatop b628-4334-aC91-
323c10be2el5?backUrl=%2F03%2F10
DNEKTPOEMKOCTD MJIOCKOT0 https://lesson.academy-
52 KOHJIEHCAaTopa. JHEprus content.myschool.edu.ru/lesson/f8ff0a10-
3apsKEHHOr0 KOHAEHCAaTOpa blfa-4120-809d-4cc24a7f44e8
53 JlaGopatopHas pabota "H3mepenue
ANEKTPOEMKOCTH KOHAEeHcaTopa"
[TpuHIMIT NENCTBUS U IPUMEHEHUE
54 KOHJIEHCATOPOB, KOMMUPOBAIBHOTO

ammapara, CTpyHHOIro IpuHTepa.



https://lesson.academy-content.myschool.edu.ru/lesson/e7f8c786-2334-4998-8bc0-82c84a311586?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/e7f8c786-2334-4998-8bc0-82c84a311586?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/e7f8c786-2334-4998-8bc0-82c84a311586?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/e7f8c786-2334-4998-8bc0-82c84a311586?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/5311bf95-358b-4ffd-9592-250826752413?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/5311bf95-358b-4ffd-9592-250826752413?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/5311bf95-358b-4ffd-9592-250826752413?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/5311bf95-358b-4ffd-9592-250826752413?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/4fff851d-0d6d-4358-b3d7-0d9534fcc805?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/4fff851d-0d6d-4358-b3d7-0d9534fcc805?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/4fff851d-0d6d-4358-b3d7-0d9534fcc805?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/4fff851d-0d6d-4358-b3d7-0d9534fcc805?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/3cfb819f-6ac2-48b9-afa3-570c1942dc23?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/3cfb819f-6ac2-48b9-afa3-570c1942dc23?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/3cfb819f-6ac2-48b9-afa3-570c1942dc23?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/3cfb819f-6ac2-48b9-afa3-570c1942dc23?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/eb0d51e2-b6a8-4a34-ac91-323c10be2e15?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/eb0d51e2-b6a8-4a34-ac91-323c10be2e15?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/eb0d51e2-b6a8-4a34-ac91-323c10be2e15?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/eb0d51e2-b6a8-4a34-ac91-323c10be2e15?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/f8ff0a10-b1fa-4120-809d-4cc24a7f44e8
https://lesson.academy-content.myschool.edu.ru/lesson/f8ff0a10-b1fa-4120-809d-4cc24a7f44e8
https://lesson.academy-content.myschool.edu.ru/lesson/f8ff0a10-b1fa-4120-809d-4cc24a7f44e8

DneKTpocTaTUUeCcKast 3alluTa.
3azemileHue AIEKTPOpruOOpOB

DNEKTPUYECKUN TOK, YCIIOBUS €TI0
cyuiectBoBaHus. [I0CTOAHHBIN TOK.

https://lesson.academy-

55 Cuia Toka. Hanpsixenue. content.myschool.edu.ru/lesson/Oe6e5112-
Conpotusnenue. 3akon Oma jist edf6-4d1c-bed3-2149d0e7daba
y4acTKa [enu
[TocnenoBarenbHOE, NapauIEIbHOE,

CMEILIAHHOE COCUHEHNUE https://lesson.academy-

56 npoBoIHUKOB. JlaboparopHas paboTa content.myschool.edu.ru/lesson/76cdc7ce-
«3y4eHne CMEIanHoro 3fec-47c1-b403-3b906bc3cdee
COEIMHEHUS PE3UCTOPOB)»

https://lesson.academy-
Pabota u MOIITHOCTD AIEKTPUYECKOTO
57 roxa. 3axon Jixoyns-Jlera content.myschool.edu.ru/lesson/5a575f8b-
7c60-4088-86ee-59403eb3eab0
3akon OMa A1 OJTHOM (3aMKHYTOM)
anekTpudeckoi nenu. Koporkoe https://lesson.academy-

58 3amblKkaHKe. JJaboparopHas paboTa content.myschool.edu.ru/lesson/3b66db43-
«M3mepenne D/IC ncrtouHnka TokKa u 15e7-4151-a165-aba9469d2450
€ro BHYTPEHHETO CONPOTUBIICHUS
SH..GKTPOHHM HIPOBOAIMOCTE https://lesson.academy-

59 TBEP/BIX MCTAILIOB. 3ABHCHMOCTS content.myschool.edu.ru/lesson/e15b92e5-
CONPOTHRIIGHIB METEILIOR OT 0007-420e-a68b-c6105a5e0a53
temrneparypbl. CBepXIIpOBOIUMOCTh

60 DIIEKTPUYECKUI TOK B BaKyyMe.

CBolicTBa AJIEKTPOHHBIX MTYYKOB
[ToympoBOTHUKH, X COOCTBEHHAS U https://lesson.academy-
61 IIPUMECHasl TPOBOJIUMOCTb. content.myschool.edu.ru/lesson/7a67a321-

CaoiicTBa p—N-mepexoa.

93bd-4952-874c-64f47fec7987



https://lesson.academy-content.myschool.edu.ru/lesson/0e6e5112-edf6-4d1c-bed3-2149d0e7daba
https://lesson.academy-content.myschool.edu.ru/lesson/0e6e5112-edf6-4d1c-bed3-2149d0e7daba
https://lesson.academy-content.myschool.edu.ru/lesson/0e6e5112-edf6-4d1c-bed3-2149d0e7daba
https://lesson.academy-content.myschool.edu.ru/lesson/76cdc7ce-3fec-47c1-b403-3b906bc3cdee
https://lesson.academy-content.myschool.edu.ru/lesson/76cdc7ce-3fec-47c1-b403-3b906bc3cdee
https://lesson.academy-content.myschool.edu.ru/lesson/76cdc7ce-3fec-47c1-b403-3b906bc3cdee
https://lesson.academy-content.myschool.edu.ru/lesson/5a575f8b-7c60-4088-86ee-59403eb3ea60
https://lesson.academy-content.myschool.edu.ru/lesson/5a575f8b-7c60-4088-86ee-59403eb3ea60
https://lesson.academy-content.myschool.edu.ru/lesson/5a575f8b-7c60-4088-86ee-59403eb3ea60
https://lesson.academy-content.myschool.edu.ru/lesson/3b66db43-15e7-4151-a165-aba9469d2450
https://lesson.academy-content.myschool.edu.ru/lesson/3b66db43-15e7-4151-a165-aba9469d2450
https://lesson.academy-content.myschool.edu.ru/lesson/3b66db43-15e7-4151-a165-aba9469d2450
https://lesson.academy-content.myschool.edu.ru/lesson/e15b92e5-0007-420e-a68b-c6105a5e0a53
https://lesson.academy-content.myschool.edu.ru/lesson/e15b92e5-0007-420e-a68b-c6105a5e0a53
https://lesson.academy-content.myschool.edu.ru/lesson/e15b92e5-0007-420e-a68b-c6105a5e0a53
https://lesson.academy-content.myschool.edu.ru/lesson/7a67a321-93bd-4952-874c-64f47fec7987
https://lesson.academy-content.myschool.edu.ru/lesson/7a67a321-93bd-4952-874c-64f47fec7987
https://lesson.academy-content.myschool.edu.ru/lesson/7a67a321-93bd-4952-874c-64f47fec7987

[MomynpoBoAHUKOBBIE TIPUOOPHI

62

63

64

65

DJIEKTPUUYECKUI TOK B paCTBOpax U
pacIuiaBax 3J€KTPOJUTOB.
ONEKTPOIUTHYECKAs JUCCOLUALIM.
DIIEeKTPOIHN3

DJIEKTPUUYECKUI TOK B Ta3ax.
CaMOCTOSITENIbHBIN U
HECaMOCTOSITEIIbHBIN pa3psil.
Monnus. [Tnazma

DIIeKTpUYECKHE IPUOOPHI 1
YCTPOMCTBA U X PAKTUYECKOEC
npuMeHenue. [IpaBuiia TeXHUKH
0e301macHOCTH

O6o06maromuit ypox
«INEKTPOIUHAMHUKAY

https://lesson.academy-

content.myschool.edu.ru/lesson/556cb0a3-
ff9d-4f3a-a0e4-2e3377629406

https://lesson.academy-

content.myschool.edu.ru/lesson/1d7e7df6-
9e8f-4b7a-8358-a674c98a93bb

https://lesson.academy-

content.myschool.edu.ru/lesson/879de01a-
958e-4fb5-961f-1df16f166361

66

KonTposabHas padbora no teme
«9nekrpocratuka. [locTosHHBIN
ANEeKTpUYeCcKuil TOK. TokH B
Pa3IMYHBIX CpeIax»»

67

68

PesepsHslil ypok. KonTponbHast
pabora no Teme "DnekTpoauHamMuKa"

PesepBHsIit ypok. O600arommii
ypok 1o temaM 10 kiacca

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

68



https://lesson.academy-content.myschool.edu.ru/lesson/556cb0a3-ff9d-4f3a-a0e4-2e3377629406
https://lesson.academy-content.myschool.edu.ru/lesson/556cb0a3-ff9d-4f3a-a0e4-2e3377629406
https://lesson.academy-content.myschool.edu.ru/lesson/556cb0a3-ff9d-4f3a-a0e4-2e3377629406
https://lesson.academy-content.myschool.edu.ru/lesson/1d7e7df6-9e8f-4b7a-8358-a674c98a93bb
https://lesson.academy-content.myschool.edu.ru/lesson/1d7e7df6-9e8f-4b7a-8358-a674c98a93bb
https://lesson.academy-content.myschool.edu.ru/lesson/1d7e7df6-9e8f-4b7a-8358-a674c98a93bb
https://lesson.academy-content.myschool.edu.ru/lesson/879de01a-958e-4fb5-961f-1df16f166361
https://lesson.academy-content.myschool.edu.ru/lesson/879de01a-958e-4fb5-961f-1df16f166361
https://lesson.academy-content.myschool.edu.ru/lesson/879de01a-958e-4fb5-961f-1df16f166361

11 KJIACC

KoanuecTBo 4acoB

JJIeKTPOHHBbIE U(PPOBHIE

Nen/m @ Tema ypoka
Bcero K/ p Ipaxkt/p o0pa3oBaTe/IbHbIE PeCypChI
[TocTostHHBIE MATHUTHI U UX
. https://lesson.academy-

1 BSaHMOHeIfCTBHe' Maritrioe noze. BeKTf) P 1 content.myschool.edu.ru/lesson/fdccd9b1-
MAarHuTHOM MHAYKIUU. JINHUM MarHUTHOM 85d5-4b39-bc99-132b71255ab
WHIYKIUU
MarnuTtHoe 1oJje MPOBOJHUKA C TOKOM. https://lesson.academy-

2 OnbiT Opctena. Bzaumoelicreue 1 content.myschool.edu.ru/lesson/1b3b26f8-
IIPOBOJIHUKOB C TOKOM 8de2-4bf9-84dc-d973299f7555

3 Jlaboparopunas pabota «3yuenue 1 1
MarHUTHOTO TOJI KaTYLIIKH C TOKOM»

JlelicTBME MarHUTHOTO TTOJIS1 HA TPOBOJHUK
https://lesson.academy-
¢ TokoM. Cuita Ammepa. JlaboparopHas

4 B 1 1 content.myschool.edu.ru/lesson/ec908c2f-
pabota «VccnenoBanue nelcTBUs 7¢98-4e5c-8278-00776302994
MIOCTOSIHHOTO MarHuTa Ha paMKy ¢ TOKOM)

JleicTBMe MarHUTHOTO IOJISI Ha https://lesson.academy-

5 IBUKYIIYIOCS 3apshkeHHYro yactuny. Cuma 1 content.myschool.edu.ru/lesson/96ee8397-
Jlopenma. Pa6ota cusl Jlopeniia 4381-4c44-8cb0-d05ced38e562
DOnekTpomarauTHas HHAyKIUs. [loTok

6 BEKTOpa MarHUTHOU uHAyKuuu. 31C 1
WHIIYKIIAU. 3aKOH AJIEKTPOMarHUTHOMN
nHaykunn Gapanes
JlabopaTopHas pabota «lccnenoBanue L e

7 . 1 1 content.myschool.edu.ru/lesson/874074{3-
SIBJICHUS DJICKTPOMArHUTHON WHTYKITHH 62d6-449b-51b-9fe9a3e79f52

8 NHnykTUBHOCTD. SIBIEHNE CAMOMHIYKIIVH. 1 https://lesson.academy-



https://lesson.academy-content.myschool.edu.ru/lesson/fdccd9b1-85d5-4b89-bc99-132b7125f5ab
https://lesson.academy-content.myschool.edu.ru/lesson/fdccd9b1-85d5-4b89-bc99-132b7125f5ab
https://lesson.academy-content.myschool.edu.ru/lesson/fdccd9b1-85d5-4b89-bc99-132b7125f5ab
https://lesson.academy-content.myschool.edu.ru/lesson/1b3b26f8-8de2-4bf9-84dc-d973299f7555
https://lesson.academy-content.myschool.edu.ru/lesson/1b3b26f8-8de2-4bf9-84dc-d973299f7555
https://lesson.academy-content.myschool.edu.ru/lesson/1b3b26f8-8de2-4bf9-84dc-d973299f7555
https://lesson.academy-content.myschool.edu.ru/lesson/ec908c2f-7c98-4e5c-8a78-00776a0ae99a
https://lesson.academy-content.myschool.edu.ru/lesson/ec908c2f-7c98-4e5c-8a78-00776a0ae99a
https://lesson.academy-content.myschool.edu.ru/lesson/ec908c2f-7c98-4e5c-8a78-00776a0ae99a
https://lesson.academy-content.myschool.edu.ru/lesson/96ee8397-4381-4c44-8cb0-d05ced38e562
https://lesson.academy-content.myschool.edu.ru/lesson/96ee8397-4381-4c44-8cb0-d05ced38e562
https://lesson.academy-content.myschool.edu.ru/lesson/96ee8397-4381-4c44-8cb0-d05ced38e562
https://lesson.academy-content.myschool.edu.ru/lesson/874074f3-62d6-449b-9f1b-9fe9a3e79f52
https://lesson.academy-content.myschool.edu.ru/lesson/874074f3-62d6-449b-9f1b-9fe9a3e79f52
https://lesson.academy-content.myschool.edu.ru/lesson/874074f3-62d6-449b-9f1b-9fe9a3e79f52
https://lesson.academy-content.myschool.edu.ru/lesson/4746062d-9a97-4d96-a74b-c81be734b70b

O/1C camOMHIYKIIMU. DHEPIUsl MAarHUTHOTO
HOJISI KATYIIKK C TOKOM. DJIEKTPOMarHUTHOE
noJje

content.myschool.edu.ru/lesson/4746062d-
9a297-4d96-a74b-c81be734b70b

TexHudeckue ycTpoucTBa U ux
IIPUMEHEHHUE: IIOCTOSIHHBIE MATHUTHI,

KOHTYpe

9 AJIEKTPOMArHUThl, JIEKTPOIBUTaTENb,
YCKOPUTENH 3JI€MEHTAPHBIX YaCTHIl,
MHIYKIIMOHHAS TIeYb
O6o0maromuit ypok «MarautHoe mnose. fetpss/flovior ocde vy

10 content.myschool.edu.ru/lesson/6864d2d7-
SEKTPOMATHHTHAS HHAYKIHS 8203-478e-99d2-6a945¢210a5d

1 KonTponbnas pabota no Teme «MaruutHoe
noJie. DIeKTPOMarHuTHasE MHAYKIIUSD)

CB00O/IHBIE MEXaHUYECKUE KOJIeOaHusI.
https://lesson.academy-
I"apmonmnueckue xonebaHus. Y paBHEHUE

12 N content.myschool.edu.ru/lesson/77d9c8d3-
rapMoHHUYecKux Konebanwuii. [IpeBpamienue £836-41cf-8e55-790fSafc433e
SHEeprun
Jlaboparopnast pabota «MccnenoBanue

13 3aBHCHMOCTH MEpHO0/ia MAJIbIX KoJeOaHui
rpy3a Ha HUTH OT JJIMHBI HUTH U MacChI
rpy3a»

Konebartenbublit KoHTYp. CBOOOIHBIE
ANIEKTPOMarHuTHbIE KojeOaHus B https://lesson.academy-

14 ujeabHOM K0JIeOaTeIbHOM KOHTYpE. content.myschool.edu.ru/lesson/18a57765-
AHanorust MexJ1y MEXaHU4YECKUMU U 9616-4f71-98b6-9ca3316fdeb0
3JIEKTPOMArHUTHBIMH KOJI€OaHUSIMU
®opmymna TomcoHa. 3aKOH COXpaHEHHUSI bubnuorexa [JOK

15 SHEPTHH B UJICATLHOM KOJIe0aTeTbHOM https://m.edsoo.ru/8al7ee6c



https://lesson.academy-content.myschool.edu.ru/lesson/4746062d-9a97-4d96-a74b-c81be734b70b
https://lesson.academy-content.myschool.edu.ru/lesson/4746062d-9a97-4d96-a74b-c81be734b70b
https://lesson.academy-content.myschool.edu.ru/lesson/6864d2d7-8203-478e-99d2-6a945e210a5d
https://lesson.academy-content.myschool.edu.ru/lesson/6864d2d7-8203-478e-99d2-6a945e210a5d
https://lesson.academy-content.myschool.edu.ru/lesson/6864d2d7-8203-478e-99d2-6a945e210a5d
https://lesson.academy-content.myschool.edu.ru/lesson/77d9c8d3-5836-41cf-8e55-790f5afc433e
https://lesson.academy-content.myschool.edu.ru/lesson/77d9c8d3-5836-41cf-8e55-790f5afc433e
https://lesson.academy-content.myschool.edu.ru/lesson/77d9c8d3-5836-41cf-8e55-790f5afc433e
https://lesson.academy-content.myschool.edu.ru/lesson/18a57765-9616-4f71-98b6-9ca3316fdeb0
https://lesson.academy-content.myschool.edu.ru/lesson/18a57765-9616-4f71-98b6-9ca3316fdeb0
https://lesson.academy-content.myschool.edu.ru/lesson/18a57765-9616-4f71-98b6-9ca3316fdeb0
https://m.edsoo.ru/8a17ee6c

IIpencrasnenue o 3aTyxaromux
Kosie0aHUsAX. BbIHYXIeHHbIE MEXaHUYECKHE

bubmuoreka [JOK
https://m.edsoo.ru/8al7ee6c

16
koJjiebanus1. Pesonanc. Beinyx1eHHbBIC
ANEKTPOMarHuTHbIE KoieOaHus
Ilepemennsblil Tok. CUHYCOUJAJIbHBIN bubmmorexa [IOK
17 IIEPEMEHHBIN TOK. MOIHOCTH IEPEMEHHOTO https://m.edsoo.ru/8al7ee6c
TOKa. AMIUIUTYJTHOE U JEHCTBYIOLIEE
3HAYEHHUE CUJIBI TOKA M HAIMPSHKEHUS
18 Tpaucpopmarop. IIpousBoacTso, nepegaya BH6J_IHOTeKa LOK
1 IOTpeOIeHUE IEKTPUUECKOMN dHEprun https://m.edsoo.ru/gal feeée
YCTpoiCTBO M MPAKTUYECKOE TPUMEHEHUE bubmmorexa [IOK
19 3JIEKTPUUYECKOr0 3BOHKA, FEHEpaTopa https://m.edsoo.ru/8al7ee6c
[IEPEMEHHOTI0 TOKa, JTMHUN 3JIeKTponepeaay
DKOJOTHYECKHE PUCKU TPU TPOU3BOJICTBE bubnnoreka [JOK
20 aneKTpo3Heprun. KyibTypa ucnonab3oBanus https://m.edsoo.ru/8al7ee6c
AJEKTPO3HEPIHH B TOBCEAHEBHON KU3HU
MexaHn4ecKkue BOIHBI, YCIOBUS bu6mmoreka [JOK
21 pacnpoctpanenus. [lepuoa. Ckopocthb https://m.edsoo.ru/8al7ee6c
pacnpoCTpaHEHUS U JUTMHA BOJIHBI.
Ilonepeunsle ¥ NPOIOJILHBIE BOJIHBI
2 3Byk. CKOpOCTb 3ByKa. [ ]DOMKOCTB 3BYKa. E’tI:@.IHOTeKa HOK
Bhicora Tona. Temop 3ByKka ps://m.edso0.ru/8al7ee6c
23 DJIEKTPOMATHUTHBIE BOJIHBI, MX CBOMCTBA M BH6J_IH0TeKa LOK
ckopocTb. [lIkana 3neKTpoMarHuTHEIX BOJH https://m.edsoo.ru/8al 7eebe
24 [IpUHIMIIBI PAMOCBA3M U TEJIEBUICHHS. brbmotexa LIOK

PazButue cpencts cBs3u. Paguonokamms

https://m.edsoo.ru/8al7ee6c



https://m.edsoo.ru/8a17ee6c
https://m.edsoo.ru/8a17ee6c
https://m.edsoo.ru/8a17ee6c
https://m.edsoo.ru/8a17ee6c
https://m.edsoo.ru/8a17ee6c
https://m.edsoo.ru/8a17ee6c
https://m.edsoo.ru/8a17ee6c
https://m.edsoo.ru/8a17ee6c
https://m.edsoo.ru/8a17ee6c

KonTponbras pabora «Konebanust u

bubmuoreka [JOK

25 .
BOJIHEI https://m.edsoo.ru/8al7ee6c
[IpssMonMHENHOE pacIIPOCTPAHEHUE CBETA B bubmmorexa [IOK

26 OJTHOPOJHOMH cpene. ToueuHbIi HCTOYHHUK https://m.edsoo.ru/8al7ee6c
ceera. JIyd cera
OTtpakeHue cBeTa. 3aKOHbI OTPAKEHUS bubmmoreka [JOK

27 csera. [locTpoenne n3o0paxeHuii B https://m.edsoo.ru/8al7ee6c
IJIOCKOM 3€pKajie
[Ipenomnenue cera. [lonHoe BHyTpeHHEE bubnnoreka [JOK

28 orpaxxeHue. IIpenenbHbIil yroi noiaHoro https://m.edsoo.ru/8al7ee6c
BHYTPEHHETO OTPaXKEHUS

29 JlabopatopHas pabora «V3smepenne bubmorexa TIOK
MOKa3aTessl MPEIOMIICHHS CTEKIIa https://m.edsoo.ru/8al ree6c
JIunssl. [locTpoenue n3o0pakeHuil B JIMH3E. bubnmoreka [JOK

30 dopmyiia TOHKOH JHH3BI. Y BETHUCHHE https://m.edsoo.ru/8al7ee6c
JTUH3bI

31 JlaGopatopnas padora «MccnenoBanue bubmiorexa [OK
CBOMCTB M300pakKeHUH B JIMH3AX https://m.edsoo.ru/8al7ee6c
Hucnepcus cBeta. CoKHBIN cocTaB 6e10ro bubnnoreka [JOK

32 csera. LIBer. JlaboparopHas padota https://m.edsoo.ru/8al7ee6c
«HabmroieHne qucrepcuu cBeTay»

33 Wnrepdepennus ceera. Judpakuus ceera. bubnuorexa TIOK
JIndpaKIHOHHAs pemeTKa https://m.edsoo.ru/8al7ee6c

34 I[TonepeyHoCTh CBETOBBIX BOJIH. bubnuorexa TIOK

HOJ’IHpI/BaHI/IS{ CBCTa

https://m.edsoo.ru/8al7ee6c



https://m.edsoo.ru/8a17ee6c
https://m.edsoo.ru/8a17ee6c
https://m.edsoo.ru/8a17ee6c
https://m.edsoo.ru/8a17ee6c
https://m.edsoo.ru/8a17ee6c
https://m.edsoo.ru/8a17ee6c
https://m.edsoo.ru/8a17ee6c
https://m.edsoo.ru/8a17ee6c
https://m.edsoo.ru/8a17ee6c
https://m.edsoo.ru/8a17ee6c

Onrtuyeckue mpuOOPHI U yCTPOHCTBA U

bubmuoreka [JOK

35 .
yCIIOBUS UX 0€30MaCHOr0 MPUMEHEHUs hitps://m.eds00.ru/8al 7ee6e
['panuLIBI TPUMEHUMOCTH KJIIACCUYECKOU bubmmoreka [JOK

36 Mexanuku. [TocTynarel cienuanbHOM https://m.edsoo.ru/8al7ee6c
TEOPUHU OTHOCUTEIHHOCTU

37 OTHOCHTENBLHOCTD OJHOBPEMEHHOCTH. Bubsmorexa IIOK
3ameJieHne BpEeMEHH U COKpaIEHUE JJIUHbI https://m.eds00.ru/8al 7eebe
DHeprusi ¥ UMIYJIbC PENATUBUCTCKOMN bubnunoreka [JOK

38 yacTullbl. CBSI3b MacChl C SHEPTUEH U https://m.edsoo.ru/8al7ee6c
HMMITYJIbCOM. DHEPTHUS MOKOS

39 Konrponsnas pabora «Ontrka. OCHOBEI Bubsmorexa IIOK
CHEIHaTbHON TEeOPUN OTHOCUTEIEHOCTH hitps://m.eds00.ru/8al 7ee6e
®otonsl. Gopmysta [Lnanka. DHeprus u Brbmorexa [TOK

40 UMITYITBC OTOHA https://m.edsoo.ru/8al7ee6c
OTkphITHE M HccneoBanne PoTodddekTa. brbmorexa LIOK

41 Omsrtet A. T. CToerosa https://m.edsoo.ru/8al7ee6c
3akonbl portorddexra. YpaBHeHUE bubnuotexa [JOK

42 OiiHmreitHa g Gotoaddexra. «KpacHas https://m.edsoo.ru/8al7ee6c
rpanuta» potodddexra

13 Jasnenue csera. Onbitel I1. H. JIe6enena. bubmmoreka IIOK
XUMHYeCKoe IEHCTBHE CBETa https://m.edsoo.ru/8al7ee6c
TexHuuecKkue yCTpouCTBA U MPAKTUYECKOE bubnmoreka [JOK

44 npUMeHeHHe: (OTOIEMEHT, (POTOJATUHK, https://m.edsoo.ru/8al7ee6c
CONTHEYHas OaTapesi, CBETOUO/T

45 Pemrenue 3amay mo reMe «JI€MEHTEI bu6mmorekxa [{JOK



https://m.edsoo.ru/8a17ee6c
https://m.edsoo.ru/8a17ee6c
https://m.edsoo.ru/8a17ee6c
https://m.edsoo.ru/8a17ee6c
https://m.edsoo.ru/8a17ee6c
https://m.edsoo.ru/8a17ee6c
https://m.edsoo.ru/8a17ee6c
https://m.edsoo.ru/8a17ee6c
https://m.edsoo.ru/8a17ee6c
https://m.edsoo.ru/8a17ee6c

KBAHTOBOU OIITHUKH)

https://m.edsoo.ru/8al7ee6c

Monens atroma Tomcona. OnbITEI

bubmuoreka [JOK

46 Pesepdopna no paccestHuIO 0-4acTHII. https://m.edsoo.ru/8al7ee6c

IInanerapnas mozens aroma
bu6mmoreka [JOK

47 Hocrynatst bopa https://m.edso0.ru/8al7ee6e
N3nydyenue u nornomieHne (GOTOHOB MpH bubmuorexa [JOK

48 Hepexojie aTomMa ¢ 0JTHOTO YPOBHS SHEPIUH https://m.edsoo.ru/8al7ee6c
Ha Apyroil. Bunel criekTpoB
BonHoBbIe cBOlicTBa wacTuil. BomHsl e bubmuoreka [JOK

49 Bbpoiina. KopnyckynsipHO-BOJIHOBOM https://m.edsoo.ru/8al7ee6c
nyanu3M. CIOHTaHHOE U BBIHYXKJIEHHOE
U3ITy4yeHue
OTKpbITHE panOaKTUBHOCTU. OMBITHI

50 Pesepdopa o omnpenenenuto cocraBa bubmmorexa [JOK

https://m.edsoo.ru/ff0d0fd2

PaAMOaKTUBHOTO U3ITYYCHUS
CsoiicTBa anb(da-, 0era-, ramMmma-u3JIy4eHuUs.

o1 BinsiHue pagnoakTHBHOCTH Ha KUBBIE
OpTaHU3MBI
OTkpbITHE IPOTOHA U HEWTpoHA. VI30TOMEI.

59 Anbda-pacnaa. DIEKTPOHHBIN U bu6nuorexa [IOK
MO3UTPOHHBIN OeTa-pacman. ["amma- https://m.edsoo.ru/ff0d1162
W3ITy4YeHUE
DHeprus CBA3HM HYKJIOHOB B sifipe. SnepHbie

53 peakuuu. Snepusiii peaktop. [Ipodnemsi, bubnmoreka [JOK

MIEPCIEKTHUBBI, YKOJIOTUYECKHE ACIIEKThI
SIIEPHOM SHEPrETUKH

https://m.edsoo.ru/ff0d1356



https://m.edsoo.ru/8a17ee6c
https://m.edsoo.ru/8a17ee6c
https://m.edsoo.ru/8a17ee6c
https://m.edsoo.ru/8a17ee6c
https://m.edsoo.ru/8a17ee6c
https://m.edsoo.ru/ff0d0fd2
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https://m.edsoo.ru/ff0d1356

DneMeHTapHble YacTulbl. OTKpBITHE
MO3UTPOHA. MeTO bl HAOIIOICHUS 1
perucTpalmu 3JI€MEHTAPHBIX YaCTHII.

bubmuoreka [JOK

>4 Kpyrasiii cton «@yHaaMeHTalIbHbIE https://m.edsoo.ru/ff0d0e38
B3auMoeHCTBUA. EAMHCTBO uznueckoi
KapTUHBI MUPay
Bun 3Bé31H0T0 HeOa. Co3Be3 s, IpKue bu6mmoreka [JOK
55 3BE3/bI, INIAHETHI, UX BUJIMMOE IBMKCHUE. https://m.edsoo.ru/8al7ee6c
CoiHeuHas cucTeMa
56 Comnnue. ConHe4yHas aKTUBHOCTb. VICTOUHHK E;:tsj?HOTeKa LOK
sueprun COHIA 1 388371 ps://m.edsoo.ru/8al7ee6c
3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH. bubmuoreka [JOK
3BE3/1bI TIIABHOM TOCIIEIOBATEIIHHOCTH. https://m.edsoo.ru/8al7ee6c
57 Buyrtpennee ctpoenue 38&31. CoBpeMEeHHbIE
MPEACTABJICHUS O MPOUCXOKICHUU 1
sBoJroruu ColiHIa U 3BE3 ]
Mneunsiii [1yts — Hama ["anakTuka. bubnnorexa [JOK
58 ITonoxenue u asmxkenne ConHia B https://m.edsoo.ru/8al7ee6c
lNamaktuke. ['anmaktukn. YEpHbIE NBIPHI B
S/Ipax raJakTUK
Bcenennas. Paz6eranue ranaktuk. Teopus bubnuotexa [JOK
59 bosnbmioro B3psiBa. PennkroBoe uiyueHue. https://m.edsoo.ru/8al7ee6c
MeraranakTuka
bu6mmoreka [JOK
60 Hepemennsie mpo6iieMbl aCTPOHOMUHT https://m.edsoo.ru/8al7ee6c
61 KonTposnbHas pabora «1eMeHTbI Brbmotexa LIOK

ACTPOHOMHUU U aCTpO(bI/I?sI/IKI/I»

https://m.edsoo.ru/8al7ee6c



https://m.edsoo.ru/ff0d0e38
https://m.edsoo.ru/8a17ee6c
https://m.edsoo.ru/8a17ee6c
https://m.edsoo.ru/8a17ee6c
https://m.edsoo.ru/8a17ee6c
https://m.edsoo.ru/8a17ee6c
https://m.edsoo.ru/8a17ee6c
https://m.edsoo.ru/8a17ee6c

62

Oo6o06maromuit ypok. Ponb ¢pusuku u
aCTPOHOMHUHU B SKOHOMHYECKOH,
TEXHOJIOTHYSCKOM, COITMATbHON 1
ITUYECKOM cdepax MesATeTbHOCTH YeIOBEKa

bubmuoreka [JOK
https://m.edsoo.ru/8al7ee6c

63

O6o06uraromuii ypok. Ponb u mecto ¢pusuku
1 aCTPOHOMHUH B COBPEMEHHOM Hay4YHOHN
KapTUHE MHpa

bubmuoreka [JOK
https://m.edsoo.ru/8al7ee6c

64

65

66

O6o06maromuit ypok. Ponb pusnueckoit
TeopuH B (HOPMUPOBAHHUH MTPEICTABICHHUIA O
¢bu3nvecKoil KapTUHE MUpa

O6o6maromuii ypok. Mecto pusnueckoit
KapTUHBI MUPA B O0IIEM STy COBPEMEHHBIX
€CTECTBEHHO-HAYUHBIX IPEICTABICHUI O
pupoje

PesepBHbIil ypok. MaruutHoe noie.
DNeKTpOMarHuTHasi UHIYKLUS

bubmuoreka [JOK
https://m.edsoo.ru/8al7ee6c

bubmuoreka [JOK
https://m.edsoo.ru/8al7ee6c

67

PesepBubiil ypok. Ontuka. OCHOBBI
CHEelUaJIbHON TEOPUU OTHOCUTEIBHOCTH

68

Pesepnsiii ypok. KBantoBas dusuka.
DNeMEeHTHI aCTPOHOMUU U aCTPODU3UKH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

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



https://m.edsoo.ru/8a17ee6c
https://m.edsoo.ru/8a17ee6c
https://m.edsoo.ru/8a17ee6c
https://m.edsoo.ru/8a17ee6c
https://m.edsoo.ru/ff0d1784

YYEBHO-METOJJNYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

1. ®wuswmka. 10 xkmacc: yuel. s 00meodpa3oBar.opraHu3aIiii: 6a30BbIi
ypoBenb/ I'.S1.Msxkumes, b.b. Byxosnes, H.H. Cotckuii; moz pen.
H.A.IlapdentseBoii. — 4-¢ u3a. — M. :Ilpocsemienue, 2018.

2. ®uzuka. 11 kiacc: yue0. 11st o011eoopa3zoBaT.opraHu3aiyii: 6a30BbIi
ypoBens/ I'.SI.Msxkumes, b.b. byxosues, H.H. Corckuii; mox pen.

H.A.ITapdentbeBoii. — 4-¢ uzn. — M. :Ilpoceemienue, 2018.

METO/JIUYECKHUE MATEPHUAJIBI JIJIS1 YUYUTEJIS

1. ®usuka. 10 kmacc: yueb. aisa o01ieodpa3oBaT.opraHu3alyii: 6a30BbIi
ypoBenb/ ['.SI.Msaxkumies, b.b. byxosues, H.H. Cotckuii; nox pen.
H.A.IlapdentbeBoii. — 4-¢ uzn. — M. :Ilpoceemenue, 2018.

2. ®usuka. 11 xmacc: yde0. ais 001meo0pa3oBaT.opranu3alyii: 6a30BbIi
ypoBenb/ I'.SI.Msxumes, b.b. Byxosues, H.H. CoTckuii; nox pen.

H.A.IlapdentbeBoid. — 4-e uza. — M. :IIpocsemenne, 2018.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN

HUHTEPHET

https://resh.edu.ru/subject/28/

https://lib.myschool.edu.ru/

https://lesson.academy-content.myschool.edu.ru/03/10
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