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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1mo ¢Qu3uke 0a30BOro ypoBHS Ha YPOBHE CpPEIHEr0 OOIIETro
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 yueOoHoro npeamera «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 (Pu3nKe 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€OHBIMM IpeameTramMu. 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 MpeJMEeTa 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, M3ydyaeMbIX XUMHUEH, OHOJOTHEH,
¢dbuznyeckoir reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenNesieT  XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe SHEpPreTuKd, TPaHCIOPTa, OCBOEHUS
KOCMOCA, IOJIy4EHHUSI HOBBIX MAaTEpHAJIOB C 3aJaHHBIMU CBOWCTBAMHU 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 Kkypca ¢usuku IS ypOBHsS cpefaHero oOmiero oOpa3oBaHUs
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 KJIJACCUYECKOM, 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 peanuzanus mnpearnosiaraeT HCIOIb30BaHUE
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 TEXHHYECKUX U TEXHOJOTHUYECKUX 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 O00CYXKIACHUs
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, posiu (GyHAaMEHTAJIbHBIX 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 OpraHU3alUH IKCIEPUMEHTATbHOU AESITENIBHOCTH 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. BhifeneHre B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
MPOBOAUMBIX JUUII KOHTPOJIE W OIEHKH, OCYIIECTBISCTCS y4aCTHUKAMU
o0pa30BaTeNbLHOTO TIPOIlecCa HCXOsd U3 OCOOCHHOCTEW IUJIAaHUPOBAHHS W
ocHameHuss kaOmHera Qusmku. Ilpm 3ToM obOecrmieumBaeTcs  OBJIAJICHHUE
OOy4YaromMUMHUC YMEHHUSIMU TPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCIICIOBAHUS
3aBUCUMOCTEM (U3NYECKUX BEJIWYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YIENSAETCS PEHICHUIO PACUYETHBIX MU KauyE€CTBEHHBIX
3amad. [Ipu 3TOM 11t pacuy€THBIX 3a/1ad4 MPUOPUTETOM SIBIISIFOTCSL 33/1a4yd 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 SBJICHUM U TPOILIECCOB B OKPYXKAlOIIeH
KU3HHU, TpeOytonue BbhIOOpa (U3MYECKON MOAENU Mg CUTyallud MpakTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusimu DPI'OC COO k MarepuanbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOro mporecca 0a30BBIi 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
HE0OXoaMMoOe J1TabopaTopHOE OO0OpYAOBAaHWE JMJISI 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 (U3HKEe KIIOUEBBIX JEMOHCTpAIil s
UCCIICIOBAaHMUSI  M3yY4aeMbIX SIBJICHHH M  TPOIECCOB, OMIUPHUECKUX U
(GyHIaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUH.

JlaGopatopHoe 00OpyAOBaHHE [UIsl YUYEHHYECKUX MPAKTUYECKUX pPadoOT
dbopMupyeTcss B BHI€ TEMaTUYECKUX KOMIUIEKTOB M 0OOECIIEUYMBAETCS 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 1a00paTOpUil.

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 TPECTABICHUN O HAYYHOM METOJe TO3HaHWS U (POpMHUpOBaHHE
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
bu3nYeCKUX 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 GU3NKU Ha yPOBHE CpEHEro o01ero 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 SIBICHUH 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 IOHUMaHWE (PUBMYECKUX OCHOB W TMPUHIUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MTPOLIECCOB, UX BIIMSHMS HA OKPYKAIOIIYIO
cpeny;

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

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

Ha wuzyuenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETOo
oOpazoBanus orBojuTcs 136 yacos: B 10 kinacce — 68 yacoB (2 4aca B He/IEN0), 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
0COOEHHOCTEH 00yUarOIUXCS.



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 (uU3NYECKUX SBICHUA U MporieccoB. HayuHble 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.

[lepemerienne, CKOpOCTh (CpeHsIsI CKOPOCTb, MTHOBEHHasi CKOPOCTh) H
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. [{eHTpocTpeMuTensHOE yCKOPEHUE.

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, 1abopamopnvie pabomol

N3ydeHre HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLIECHHS MEXAY NYTSAMH, ITPOUJICHHBIMU TEJIOM 34
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKHM BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>KCHUU 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 3akon 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, kauenusi). 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

N3yuenue aBmxeHust OpycKa Mo HaKJIOHHON 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 (Tena), CUCTEMbl MATEPUAbHBIX 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. [TorennmanbHas DHEPTUA YIIPYro
nedhopmupoBaHHor — npykuHbl.  [loTeHlManpHass  SHEprust Tejna  BOJIU3U
MOBEPXHOCTH 3€MJIH.

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

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

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

Jlemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoa MOTEHIIUATLHOM 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
B3aHUMOJECHCTBUS 4YacTULl BemlecTBa. MoAenum 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.



Mopnens  upeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KUHETUYECKOW TEOpUH HACaTbHOTO raza. AOCOJIOTHas TemIeparypa Kak mepa
CpeOHEW KWHETHUYECKOW SHEPruM TEIUIOBOTO JABMKEHWsS dvactul rasza. [llkama
temnepatyp KenpBuna. ['a30BbIe 3akOHBI. YpaBHeHUEe MenaeneeBa—Knanelpona.
3akoH lanpToHa. M30mpoueccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM 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 MEXMOJIEKYJISIPHOTO
B3aMOJIEUCTBHS.

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

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHHWE COCTOSHHUS HCAIBHOTO rasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

OnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE M3MEPEHUU
00BEMa KOMHATHI, JIaBJICHUS U TEMIIEpaTyphl BO3/lyXa 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
HEpPrus  OAHOATOMHOTO  WJACAJIbHOrO  ra3a.  Buael  Temionepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3JTydeHHE. Y IeJIbHas TEIIOEMKOCTh BEILECTBA.
KonuvecTBO TEMIOTHI pH TEIJIONEpeaaye.

[Tonsitue 006 ammabatHoMm mpouecce. [lepBblii 3aKOH TEPMOJIMHAMUKH.
[Ipumenenne mepBOro 3akoHa TEPMOJIWHAMHKHK K Hu3ompoieccam. ['paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTtuMocTh IPOLIECCOB B IPUPOIE.

TeruioBpie  mammHbl.  [IpuHOUWNBI  JEWCTBHUS  TEIUIOBBIX  MAIIWH.
[IpeoOpa3zoBanust SHEpPruM B TEIJIOBBIX MamHax. Kod(p@uIMEeHT Moie3Horo
nericTBus TemuioBod MamuHbl. [{ukn KapHo um ero xospduumeHT moJe3HOro
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 1 KoHJeHcalus. Mcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwllleHHBIM map. YaenbHas TemioTa
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucramnmmyeckue u amopdHbie Tena. AHU30TPOIHS CBOWCTB
kpuctaiuioB. JKuakue kpuctaibel. CoBpemMeHHble Marepuaibl. [lnmaBienue u
KpUCTaJUTM3aIus. Y IeJabHasl TeroTa miaBienus. Cyonumanus.

VYpaBHeHUE TEMIOBOTO OajiaHca.

TexHuyecknue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTHUU MOJTYyUYECHHS] COBPEMEHHBIX MAaTEpHUaJOB, 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, 1abopamopmsie padbonul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inexkmpocmamuxa
OnekTpu3anus Tel. OJEKTpUYecKuil 3apsia. J[Ba Buaa »IEKTPUUYECKUX
3apsinoB. [IpOBOJNHUKHM, OUANEKTPUKU W TOJYNPOBOAHUKHU. 3aKOH COXpPAHEHUS
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  anektpoctatmueckoro  moisa.  I[lotenmuman.  Pa3zHocTh
NOTEHUHUAIOB. [IpOBOOHMKM UM AMANEKTPUKU B 3JIEKTPOCTATUYECKOM TOJIE.
Jwusnextpruyeckasi MPOHUIIAEMOCTb.

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

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

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AIEKTPOMETPA.

B3anmoieiicTBUE Ha3EKTPU30BAHHBIX TEJ.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEN.

[IpoBOAHUKH B JIEKTPOCTATUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIA3JIEKTPUKY B SJIEKTPOCTATUYECKOM TTOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAatopa OT IUIOIIaaH
IJIACTHH, PACCTOSHUSI MEXAY HUMHU 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 nsnektpuueckoro Toka. 3akoH Jlxoyns—Jlenma. MoiHOCTh
AIEKTPUYECKOTO TOKA.

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

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCUMOCTH
COTNIPOTUBJICHUSI METAJLJIOB OT TeMIlepaTyphbl. 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  3JIEKTPOJIUTOB.
DIIEKTPOJIUTHYECKAS JUCCOUUALNS. DIEKTPOIIU3.



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

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: aMIEPMETP,
BOJIbTMETP, PEOCTAaT, MCTOYHUKH TOKa, DJIEKTPOHArpeBaTEIbHbIE 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 TONIEPEYHOr0 CEUYEHUs U MaTepraa.

CMelaHHOE COeTMHEHNE TPOBOIHUKOB.

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

3aBUCUMOCTD COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB FJIEKTPOIUTOB.

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.

HaoGmroienue amexTpoiusa.

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 nouwsimusi, CBSI3aHHbIE C HM3YYEHHEM METOJIOB HAay4YHOI'O
NO3HAHMS: SIBJICHUE, HAay4HbIH (akT, runores3a, (Qu3uueckas BeIMUYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIEPUMEHT, MOJEIHPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHWEe CUCTEMbl ypaBHEHUM, JMHEWHas (yHKIMS,
napa6ona, runep0osia, ux rpauku U CBOMCTBA, TPUTOHOMETPUYECKUE (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 (BUbI TEIUIONEPEIayu, TEMJIOBOE 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, JJIEKTPUYECKHE CBOMCTBA METAJUIOB, J3JIEKTPOJIUTHUYECKAS IAUCCOLMALINS,
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, AJIEKTPOCTATUYECKAsl 3allMTa, 3a3eMJICHUE DJIEKTPONpHUOOpPOB,
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 wuWHAYKUMH. [IpyHIMO cyneprno3unun
MAarHWTHBIX TMOJIeH. JINHMM MarHUTHOM MHAyKIUW. KapTuHa NMHUNA MarHUTHON
WHIYKIUU TI0JIS TIOCTOSIHHBIX MarHUTOB.

MarautHoe 10JIe TPOBOAHMKA C TOKOM. KapTHa 5nMHUN WHIYKIHH
MAarHUTHOTO TOJI JUIMHHOTO MPSMOro IMPOBOAHMKA 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 MarHuTHoOM mosje. 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 IOCTYNIATENBHO 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, JIIEKTPOABUIATENb, 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.

JerictBue cuiel JIopeH1ia 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 MOJISl 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 KoyieOaHUU.
[IpyXVHHBIN MasTHUK. MaremMaTU4eCKUl MasTHUK. Y PAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBpareHne sHepruu NPy TAPMOHUYECKUX KOJICOAHMSIX.

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

[IpencraBienue o 3aTyXaroUuMx KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJiebanusi. PezoHanc. BeIHYKI€HHBIEC 2JIEKTPOMArHUTHBIE KOJICOAHMUSI.

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

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

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

Jlemoncmpayuu

HccnenoBanre napaMeTpoB KoJIeOATENbHON CUCTEMBI (MPYKUHHBIA WIIH
MaTeMaTUYECKHI MasSTHHK).



Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

HaGnronenue pezoHanca.

CBOOOHBIE IIEKTPOMArHUTHBIE KOJIEOaHUSI.

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

Pe3oHaHC mnpu MOCIENOBATEIbHOM COEIWHEHHH pE3UCTOpa, KaTyIIKU
VMHIYKTUBHOCTH U KOHJICHCATOPA.

Mopenb TMHUY 3JIEKTPONEpeIayu.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

HccnenoBanre 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 BOJIHBIL, yCHOBHUS pacnpocTpaHenus. Ilepuon. CxkopocTb
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.
B3aumuas opuenTtanus 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.

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

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

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 pacnpoOCTpaHEHUE 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. lIpenenbHblld yroja MNOJIHOTO
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 paccerBaromux JuH3ax. DopMynia 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 HCTOYHUKOB.

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, BOJIOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIéTKa, MOJISIPOUI.

Jlemoncmpayuu

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

[TonHOE BHYyTpeHHEE OTpaxkeHre. Mojielib CBETOBOAA.

HccnenoBanre CBOMCTB N300pasKeHUN B JTMH3aX.

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

['panunbl  TPUMEHMMOCTHM  KJIACCMYECKOM  mexaHuku.  [locTtynarsi
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 SHEPrUEH 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 Mmopmenbs aroma. llocrynatel bopa. WM3nydenue u moriounieHue
(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 BBIHYXKJICHHOE 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 saxcnepumenm, 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-, ramMMma-u3IydCHHS.
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. DKOJIOTUYECKUE ACIIEKTHI AEPHON SHEPTETHUKHU.
DiieMeHTapHble YacTUIbl. OTKPBITUE TO3UTPOHA.
MeTob! HaOJIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.
dyHIaMeHTanbHbIe B3aUMOJIeHCTBUA. EAMHCTBO pu3nueckoi KapTUHBI MUPA.
TexHruYecKue yCTpOMCTBAa U MPAKTUYECKOE NPUMEHEHHUE: JO3UMETP, KaMepa
Buiibcona, siiepHbIil peakTop, aToMHasi boMoa.
Jlemoncmpayuu
CUéTYrK MOHU3HPYIOIINX YaCTHUL.
Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul
HccnenoBanre TpeKOB YacTUIL (M0 TOTOBBIM (OoTOrpadusim).

Pa3znen 8. JieMeHTHI ACTPOHOMUY M aCTPOPU3NKH

Otanbl pa3BUTHS acCTpoHOMUU. [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 —
CBETUMOCTB». 3BE3JBI TJIABHOM IOCISIOBATECILHOCTH. 3aBHCHMOCThL «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 [Mamaktuka. 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 c03Be31s1 CEBEpHOIro MOTYIIAPUS U SIPKHUE 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
¥ aCTPOHOMUHU B COBPEMEHHOU HAy4YHON KapTHHE MUPaA, poib (PU3UUECKON Teopuun
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 6a30Boro 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, BEKTOPBHl M MX MPOEKIMHU HA OCU KOOPAMHAT, CIOXKEHHUE 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, ONITUUYECKUE SABJICHUSA B JKUBOW IMPUPOJIE, EUCTBUE
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,
dboTochEMKa 3eMHOM MOBEPXHOCTH, IPEJICKA3aHUE 3EeMIICTPSICEHUN.

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



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, METAPEIMETHBIX M MPEAMETHBIX 00pPa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHMs yueOHOro npenMera «Dusnka» T0KHbI
OTpaxkaTh TOTOBHOCTh M CIOCOOHOCTH OOYyYarouuxcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIluM, TO3WTHUBHBIX BHYTPEHHHUX  YyOEKIEHHI, 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 JIECSATEIIBHOCTh B MHTEPECAX TPaAKIAHCKOTO
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) IAaTPMOTHYECKOTO0 BOCTIMTAHMA:

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 CO3HAHMSI, 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 COBEpPIIATh OCO3HAHHBIN 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 KYJIbTYPbl, OCO3HAHHME 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 10 (UBHKE;

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 HUCCIEI0BATENIbCKYIO
NEATENIbHOCTh UHANUBUIYaIbHO U B IPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckune geiicTBUs:
CaMOCTOATENLHO  (QOopMyJIMpOBaTH W aKTyallU3UpOBaTh  Mpoliemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMPENENATh ILENU JEeITeIbHOCTH, 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 MBIIICHUE TP 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 CAMOCTOSATEILHOMY ITOUCKY
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 TIONYYCHHBICE B XOJE PEIICHHWS 3a7addl  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 CHTYAIlHsIM, OIEHUBATh MPHOOPETEHHBIHN 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 aIbTEPHATUBHBIC 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
MIPEICTABIICHHUS,

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, pPEeCypcocOepeXeHHUs, TPaBOBBIX H OTHYECKHX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

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

KoMMmyHHMKaTHBHBIE YHMBEpPCAJIbHbIC Y4eOHbIe N1eCTBHA:
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;

IIOHMMAaTh M HCIIOJIb30BaTh IIPEUMYIIECTBA KOMAHIHON M WHIMBUAYAJIbHOU
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 ILIAH 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/uiarartb HOBBIE NIPOEKTHI, OLEHMBATh HIAEW C TO3ULUUHA HOBU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

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

Pery/siTUBHBbIE 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 UMEIOIINUXCS 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, BHOCUTh 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 OLIEHKU CUTYaIlid, 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 apTryMEHTHl JPYrMX I[PU aHaU3€ pe3yJIbTaToOB
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 UHTEJUIEKT, 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 NPUHUMATH
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 HMCXOJS 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, TIPOSABIIATh 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:
MaTepualibHas 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, MOJICKYJSIPHO-KUHETUYECKOM TEOPUM CTPOCHHS 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 TEIl MPU HArPpeBaHUM (OXJITKICHNH ), 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,
ANEKTpU3alus 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, MexaHMYecKas MOIIHOCTh, MpPH OIKWCAHUU TPABUIBLHO 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 (DU3UYECKHME BEJIMYMHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KMHETUYECKasi PHEPTUs XaOTHYECKOTO JBIKCHUS MOJIEKYJ, CpeAHEKBaapaTUIHAs
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSSA SHEprusi, padora rasa,
KOO PUIIMEHT TMOJE3HOTO JACUCTBUS TEIUIOBOTO JIBUTATENsl; 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 (ITPOLIECCHI), UCTIONB3Ys (PU3NYECKUE BETUUYMHBI: AIEKTPUUECCKUIN 3apsi,
AIEKTPUUYECKOE TOJIEe, HAMPSHKEHHOCTD MMOJIsI, TOTEHIMAJ, PA3HOCTh MOTEHIMAJIOB,;
NPy OINMUCAHUM TIPABWIBHO TPAKTOBAaTh (DU3UYECKUM CMBICT HCIOIb3YEeMbIX
BEJIMUMH, UX OOO3HAYEHUS] W EJUHUIIBI; YKa3biBaThb (HOPMYJIbI, CBS3BIBAIOIINE
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 UMIYJibca,
MPUHINN CYNEPHO3UIIUA CHJI, TPUHIUIT PABHOIMPABUS HHEPIHUATBHBIX CHCTEM
OTCU€Ta, MOJIEKYJAPHO-KMHETUYECKYI0 TEOPHUI0 CTPOCHUSI BEILIECTBA, Ta30BbIC
3aKOHBI, CBA3b CPEAHEN KMHETUYECKOW PHEPTUU TEIUIOBOTO JIBUKEHUS MOJIEKYJ C
aOCOIOTHOM TeMIlepaTypoH, MepBbIi 3aKOH TEPMOJAMHAMUKH, 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 YCTPOWCTB; 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 MOTPENTHOCTENH U3MEPEHHI;

UCCJIENOBAaTh  3aBUCHUMOCTH  MEXKIYy  (PU3MYECKMMH  BEJIMYMHAMH  C
WCITOJIb30BAaHUEM TIPSIMBIX HM3MEPEHUH, MPH 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
(bUKCUpPOBATh PE3YyIbTATHl IMOTYYCHHOW 3aBUCHUMOCTH (DU3UYECKUX BEIMYUH B
BH/IC TAOJINIT ¥ TPa(pUKOB, AENIaTh BEIBOABI ITO pPe3yIbTaTaM UCCICIOBAHMS;

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 3aJaHHON (DU3HYECKOM 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 (PU3MUCCKOU BEIIMIUHBI,

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 IS TMIOUCKA, CTPYKTYPHUPOBAHUS, HHTCPIIPETAITUN
U TIPEICTABJICHUS YYCOHOW W HAYYHO-TIOMYJISIPHON HMH(POPMAIINH, TTOTYIYECHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHAITM3UPOBATH MOTydaeMyr0 HH()OPMAITHIO;

MIPUBONUTH 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 COXPAHEHHUsI 3/I0POBhSI M COOJIIOICHUSI HOPM DKOJOTUYECKOTO
MOBEACHUS B OKPYXKAIOILIEH Cpeae;

paboTaTh B TIpyINNE C BBIIOJHEHUEM PaA3JIMUHBIX COIMAIBHBIX pOJIEH,
IJIAaHUPOBaTh PpalbOTy TPYIIIBI, pPAIMOHAIBHO pacHpeAcssiTh OO0S3aHHOCTH U
IJIAHUPOBATh ACATECIBHOCTh B HECTAHAAPTHBIX CHUTYAIUAX, aJ€KBATHO 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 IMpPUMEpax pojab M MECTO (PU3MKH B (POpMHUpPOBAHUHU
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 AJEKTPUUECKUHN 3apsl, JIyd CBETa, TOUCUHbI UCTOUYHHUK CBETA, SACpPHAs
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: DIIEKTPUUYECKAsT MPOBOJAUMOCTb,
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 PaCHpOCTPAHEHUE CBETA, OTPAKEHHUE, MPEIOMIICHHUE,
uHTepdepeHnus, audpakuus W MOJSpU3alUs CBETa, JUCIEPCUS CBETa,
dboTtoanekTpudeckuii 3pdext (poTodrddeKT), CBETOBOE TaBICHNUES, BOSHUKHOBCHUE
JUHEWYaTOro CHEeKTpa aToMa BOJOpPOJa, €CTECTBEHHAass W HCKYCCTBEHHas
PaINO0aKTUBHOCTB;

OMUCHIBATh M3YYEHHBIC CBOWCTBA BEHIECTBA (AIEKTPUUYECKUE, MArHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYID  MPOBOAUMOCTh  pPA3IUYHBIX  Cpeda) |
AJIEKTPOMArHUTHBIE SBJICHUS (MPOIECCHI), HCMOJB3Ysl (PU3MUYECKUE BEJIUYUHBIL:
AIIEKTPUUYECKUHN 3apsil, CUJIa TOKA, DJICKTPUYECKOE HAIPSKEHUE, IICKTPUUECKOE
COMPOTUBJICHUE, 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 KoOJeOaTeIbHOM KOHTYpE, 3apsii W Cuila TOoKa B MpoIecce
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 JAPYTHUMHU
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 (PU3WYECKUA 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, UCIOJb3Yys (pU3HUECKHE
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, €ro MaTEeMAaTHU4YEeCKOE BBIPAXXEHHUE U 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, MPOBOJUTH OMBIT U
bopMyIUpOBaThH BBIBOHI,

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

UCCJENOBATh 3aBUCUMOCTM (DU3MYECKUX BEJIMYMH C HCHOJIb30BAaHUEM
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 OSKCHEpUMEHTa, Y4eOHO-UCCIEeNOBATEIbCKOW U MPOEKTHOU
NEATETLHOCTH C HMCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPONCTB M JTaOOPATOPHOTO
000pyI0BaHUS;

pemarh pacu€THhIE 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJEINbIO,
UCIIOJIBb3Ysl (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 HEMPOTHBOPEUUBYIO
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 MH(GOpPMAIIMH, 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;

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

UCIIOJIb30BaTh TEOPETUYCCKUE 3HAHUS MO (PU3UKE B MOBCEAHCBHOW JKU3HH
I obecrieueHus: 6€301MacCHOCTH TP OOpaICHUH ¢ MPUOOPAMH U 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 JIEATEIHHOCTh B HECTAHIAPTHBIX CUTYAIMsIX, aJcKBATHO OICHUBATH
BKJIAJ] KQKJIOTO M3 YYaCTHUKOB I'PYIIIBI B PEIICHUE PAaCCMaTPHBACMON TIPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
OcHoOBHOe co/iep:KaHue OcHoBHBIE BUABI JeITeILHOCTH
HauMeHoBauue KoJunuyecTBo yacoB
Ne n/m pa3aesioB U TeM
Bceer IIpa
NMPOrpamMMblI K/p
0 K/p
Paznesn 1. PU3UKA U METO/JbI HAYYHOI'O ITIO3HAHUA
®dusuka — Hayka o npupoje. Hayunsle M3ydeHue HayyHBIX (3MIIMPUYECKUX
METO/Ibl TO3HAHUS OKPY>KAIOILEr0 U TEOPETHUYECKUX) METOJIOB
MHpa. IIO3HAHUSI OKPYKAIOLIETO MUpa.
Posb skcriepuMenTa u TEOpUH B OO6cyxaeHue rpaHull
IIpoLecce MO3HAHUSA IPUPOBI. NPUMEHUMOCTH (PU3NIECKUX
DKCIIEepUMEHT B (PU3HKE. 3aKOHOB U TEOPHIL.
MonenupoBanue pU3nYeCKuX Pabora B rpymnmne 1o noaroToBke
DU3KKa ¥ METOMBI ABJIEHUH U npoueccoB. Hayunsie KOPOTKHX COOOIIEHUH O posiu U
11 2 runoressl. OusnUecKue 3aKOHbI U MecTe (QU3MKU B HAYKE U B
HAy4YHOTO IT03HAHUs . .
TEeOpUU. I paHUIIBI IPUMEHUMOCTHU IPAKTUYECKOMN AEATEIbHOCTH JIIOEH.
¢uznyeckux 3akoHOB. [IpuHIMI JleMOoHCTpalys aHalIOrOBbIX U
COOTBETCTBHUSI. U(PPOBBIX U3MEPUTETBHBIX
Posb 1 MecTo u3uku B prUOOPOB, KOMIIBIOTEPHBIX
(bopMHPOBaHUN COBPEMEHHON JATYNKOB.
Hay4YyHOW KapTUHBI MUpa, B OcBoeHME OCHOBHBIX ITPUEMOB
MPAKTUYECKON IESITENBHOCTH JOIEH paboTsl ¢ udpoBoit maboparopueit
o gusuke
Hroro no pazneny 2
Paznen 2. MEXAHUKA
MexaHnueckoe IBUKEHHE. IIpoBeneHue sKcrIiepuMeHTa:
OTHOCHUTENBHOCTh MEXaHUYECKOTO N3y4YEHUE HEPAaBHOMEPHOTO
2.1 Kunemaruka 5 . yi p p
nBuxkeHus. CucreMa oTcuéTa. JIBUKEHMS C LIEJBIO ONIPENETICHUS
Tpaektopus. MTHOBEHHOM CKOPOCTH;




ITepemenienue, CKOpoCTh (CpeaHsist
CKOPOCTh, MTHOBEHHAsI CKOPOCTh) 1
YCKOpPEHHE MaTE€PUAIIbHON TOYKH, UX
MIPOEKLHUU HA OCU CUCTEMBI
koopauHat. Clio)keHue nepeMerieHui
U CJI0KEHHUE CKOPOCTEM.
PaBHOMEpHOE U paBHOYCKOPEHHOE
npsMorHeHOe nBrkeHne. [ padukn
3aBUCHUMOCTH KOOPJAMHAT, CKOPOCTH,
YCKOPEHHUS, MyTH U NTepEMELICHUS
MaTepUaIbHOU TOUKHU OT BPEMEHHU.
CBoOonHoe majeHue. Y cKkopeHue
CBOOOJHOIO NaJACHHUS.
KpuBonuHeliHOe ABUXKEHUE.
JIBrKeHre MaTepuaibHON TOYKH 10
OKPYKHOCTH C IIOCTOSIHHOM 110
MOJIYJIFO CKOPOCTBIO. YTJIOBas
CKOPOCTb, JIMHEWHAs CKOPOCTb.
[lepuon u yactoTa oOpaIeHHUS.
LleHTpOoCTpEMUTENBHOE YCKOPEHHUE.
TexHudeckue ycTpoucTsa u
IIPAKTUYECKOE IPUMEHEHHE:!
CIUJOMETD, ABMKEHHUE CHAPSJIOB,
LIENTHBIE U PEMEHHBIE IIepelaun

MCCJIEIOBAHNE COOTHOILICHUS MEXTY
MyTSIMHU, IPOWICHHBIMH TEJIOM 32
MOCJIe/I0BAaTEIbHBIC PABHbBIC
MIPOMEXKYTKH BPEMEHH TIPH
PaBHOYCKOPEHHOM JIBHXKEHHH C
Ha4yaJbHOU CKOPOCTHIO, PABHOM
HYJII0; U3YYCHHUE JBMXKCHUS IIapuKa
B BSI3KOM JKUJIKOCTH; U3yUEHHUE
JIBIKEHUS TeJla, OpPOIIEHHOTO
TOPU30HTAIBHO.

OObsicHeHne OCHOBHBIX TPUHITUIIOB
JEHCTBUS TEXHUYECKUX YCTPOUCTB,
TaKUX Kak: CIIUJIOMETP, LICTTHbIE U
peMEHHBIE TIepeIauu IBHKCHUS; U
YCIIOBUH MX O€30ITacCHOTO
HCIIOIL30BaHHUSA B ITIOBCEHEBHOM
JKM3HH.

Pemenue pacu€THbIX 3a/1a4 C SIBHO
3aIaHHON (PU3UYECKOI MOJIETIBIO C
MCIOJIb30BaHNEM OCHOBHBIX (hOpMYIT
KUHEMAaTHUKH.

[Toctpoenue u ananus rpadukos
3aBUCHMOCTEH KHHEMATHYECKHUX
BEJIMYUH OT BPEMEHH IS
PaBHOMEPHOTO

Y PaBHOYCKOPEHHOT'O
MIPSIMOJIMHEHHOTO IBHYKCHHSI.
Pacnio3naBanue ¢puznyeckux
SIBJICHUH B y4€OHBIX OMBITAX U
OKPY>KaloIlle! KU3HU: PAaBHOMEPHOE
Y PaBHOYCKOPEHHOE TIPSIMOJIMHEHHOE
JBM>KEHUE, CBOOOJHOE TaJCHUE TEll,
JBIDKEHUE TI0 OKPYKHOCTH.
Onucanye MEXaHMIECKOTO




JIBMDKCHUSI C UCTIOJIb30BAHUEM
(bU3MYECKUX BEIUYMH: KOOPANHATA,
MyTh, IEPEMEIIECHUE, CKOPOCTb,
YCKOpEHHE.

Pabora B rpynmnax mnpu
IUIAHUPOBAHHH, IPOBE/ICHUU U
UHTEPIIPETAIMU PE3yIbTaTOB
OIIBITOB U aHAIIN3E JOMOIHUTEIBHBIX
UCTOYHHKOB HH()OPMALIUH IO TEME

2.2

JlmHaMuka

IIpuHnun otHOCHUTENIBHOCTH [ anmumest.
[Tepsriii 3akoH HproTOHA.
NHuepuuanbHble CUCTEMBI OTCUETA.
Macca tena. Cuna. [lpuniun
cynepno3uiuu cuil. Bropoit 3akox
HeroToHa 1151 MaTepuanbHOU TOUKH.
Tperunii 3akoH HproToHA 1151
MaTepUalbHbIX TOUYEK. 3aKOH
BCEMUPHOTro TsAroteHus. Cuia
Tskectu. [lepBas kocMuueckas
CKOpOCTb.

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

Tpenne. Buasl TpeHns (oo,
CKOJIb)KeHUs, KaueHust). Cuia TpeHusl.
Cyxoe Tpenue. Cuina TpeHus
CKOJIBYKEHUS U CUJia TPEHUS ITOKOS.
Koaddurment tpenus. Cua
COINPOTUBIICHUS IPU JBMKEHUU TEJa B
JKUAKOCTH WM rase.

ITocTynarenpHOE U BpalareibHOE
JIBIDKEHUE a0COIIOTHO TBEPJIOTO Tea.
MOMEHT CHJIbI OTHOCUTEIIBHO OCH
BpaieHus. [1neqo cuibl. YcnoBus
paBHOBECHSI TBEPAOTO TEIIA.

CpaBHeHme mMacc
B3aMMOJCHCTBYIOIIUX TEN.
N3ydeHue 3aBUCUMOCTH CUJIbI
YIPYTrOCTH OT JehopMaluu;
CpaBHEHHE CHJI TPEHUS TTOKOS,
KaYeHUS U CKOJIbKCHHUS.
OObscHEHNE HEBECOMOCTH.
[IpoBenenue sxcnepuMeHTa:
UCCIIEIOBAaHUE 3aBUCUMOCTH CHIT
YIPYTrOCTH, BOZHUKAIOIINUX B
MIPY>KUHE U PE3UHOBOM 00pasIie, OT
ux

nedopmaruu; n3y4eHue IBHKCHUS
OpycKa o HaKJIOHHOM IJIOCKOCTH;
WCCIIeIOBAaHHE YCIIOBUI PaBHOBECHS
TBEPAOTO TEJIa, UMEIOLLETO OCh
BpaIeHws.

OO0BpsicHeHHe 0COOEHHOCTEH
PaBHOMEPHOTO U PaBHOYCKOPEHHOTO
IPSIMOJITMHEHHOTO ABM)KECHUS,
CBOOOTHOTO TIa/ICHUS TEJI, ABMKECHUS
110 OKPY>KHOCTH Ha OCHOBE 3aKOHOB
HeroTona, 3ak0Ha BCEMHPHOTO
TATOTEHUSL.

OObsicHeHNE OCHOBHBIX MPUHILIUIIOB




2.3

3aKOHBI COXpaHEHUs B
MeXaHUKe

TexHu4eckue ycTpoucTsa u
IIPAKTUYECKOE IPUMEHEHUE:!
MOALINITHAKY, IBUKCHUE

HCKYCCTBEHHBIX CIIyTHUKOB

HMMiynbsc MaTepUaIbHON TOUKHU
(Tenma), cCUCTEMBI MaTepUaTbHBIX
ToueK. VIMITyJIbC CHIIBI M U3MEHEHUE
HUMITyJIbCa TeJla. 3aKOH COXpaHEHUs
UMITyJbca. PeakTUBHOE IBUKEHHE.
Pabora cuiibl. MOIIHOCTE CHIIBI.
Kunernueckas sHeprus
MaTepuaibHOU Touku. Teopema 00
W3MEHEHNN KHHETUYECKON YHEPIHUH.
[ToreHimansHas >HEPTHUsL.
IToreHunanbHas 3HEPTUs yIPyro
neOopMUPOBAHHOM MPYKUHBL.
[TorennuanbHast SHEprys Tena BOIU3U
MOBEPXHOCTU 3€MJIH.

JICUCTBUS HOAIIUITHUKOB U HX
MPAKTUYECKOTO TPUMEHEHHUS.
OObsCHEHUE IBHKCHUS
HMCKYCCTBEHHBIX CITyTHHKOB.
Pemenue pacy€THbIX 3a/1a4 ¢ IBHO
3a/TaHHON (PU3UYECKON MOJIEIIBIO C
HCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB
1 GoOpMyJT TMHAMHUKH.
Pacnio3naBanue puzmueckux
SIBJICHUH B y4E€OHBIX OTBITAX U
OKpY>KaroIleH )KU3HU: UHEPLHUS,
B3aMMOJCHUCTBHE TEII.

AHanu3 GU3NYECKUX MPOLIECCOB U
SIBIICHUH C MCIIOJIb30BaHUEM 3aKOHOB
Y TIPUHITUIIOB: 3aKOH BCEMUPHOTO
tarotenus, I, IT u III 3akonHbI
HproTona, mpuHIUI CyNIEPHIO3UIIUN
CHWJI, TPUHLIUI PABHOIIPABHOCTH
VHEPLUUAIBHBIX CUCTEM OTCUETA

[IpoBenenue sxcepuMeHTa:
M3y4YeHne abCOOTHO HEYIPYTOro
yliapa ¢ mOMOIIbIO ABYX
OIMHAKOBBIX HUTAHBIX MasATHHUKOB,
UCCIIEJIOBAaHHUE CBS3U PaOOTHI CUIIBI C
N3MCHCHUECM MGX&HI/I‘IGCKOﬁ BHGPFI/H/I
TeJa Ha PUMEpEe PaCTsHKEHUS
PE3UHOBOTO KT'yTa.

OrieHka abCOJIIOTHBIX U
OTHOCUTCIIBbHBIX HOFpeHIHOCTeﬁ
M3MepeHull PU3NIECKUX BEITHUMH.
Pemenue pacy€THbIX 3a/1a4 ¢ IBHO
3a/laHHOM (PU3MYECKON MOJIENBIO C
HCIIOJIE30BAHMEM OCHOBHBIX 3aKOHOB




[ToTeHIMAaIbHBIC U HEOTCHIIMAILHBIC
cuibl. CBsI3b pabOTHI
HEIOTCHIIUAIIBHEIX CUJI ¢ U3MCHECHUEM
MEXaHUYECKOW SHEPTUU CUCTEMBI TEII.
3aKOH COXpaHEHUsI MEXaHUYECKOM
SHEpPruu. YIpyrue u Heynpyrue
CTOJKHOBEHHS. TeXHUUECKNE
YCTPOMCTBA U MPAKTUYECKOE
MIPUMEHEHUE: BOJAOMET, KONIED,
NPY>KUHHBIN TUCTOJIET, IBUKECHUE
paket

1 GOpMyIT TMHAMUKHU ¥ 3aKOHOB
COXpaHEHUS.

Pemenne kaueCcTBEHHBIX 3a7a4 C
ONOpOIl HAa U3YYEHHBIE B pa3jeie
«MexaHHKay 3aKOHBI,
3aKOHOMEPHOCTH U (hpU3HuecKue
SIBJICHUSL.

Onurcanne MEXaHUYECKOI O
JBUKEHUSI C UCTIOJIb30BAHUEM
(bU3HYECKUX BEJIMYMH: UMITYJIbC
TeJa, KHHETUYECKast SHEprus,
NOTEHIMAIbHAs YHEPT U,
MeXaHH4YeCcKas pabora,
MEXaHUYeCKas MOIIHOCTb.

AHanu3 GU3NYECKUX MPOLIECCOB U
SIBJICHUH C UCTOJIb30BAHUEM 3aKOHA
COXpaHEHHUsI MEXaHUYECKOU SHEPTHH,
3aKOHA COXPaHEHUs UMITYJIbCA.
OO0bsicHeHne OCHOBHBIX TPUHITUIIOB
JEUCTBUS U PAKTHYECKOTO
MIPUMEHEHUS TEXHUYECKUX
YCTPOMCTB, TAKUX KAK: BOJOMET,
KOTIEP, IPYKUHHBIN MUCTOJIET.
OObsicHeHHEe ABUXKEHUS PAKeT C
OTIOpPOil Ha U3yUEHHBIE (PU3UUECKUE
BEJIMYMHBI U 3aKOHBI MEXAHUKH.
Hcnons3oBanue npu NoArOTOBKE
COOOIIEHUH O TPUMEHEHUHU 3aKOHOB
MEXaHUKH COBPEMEHHBIX
MH()OPMAIIMOHHBIX TEXHOJIOTUHN s
TOMCKA, CTPYKTYPUPOBAHU,
WHTEpIpETaIU U MPeCTaBICHUS
nH(pOpMaUU, KPUTUUECKUA aHATTN3
noJiydaeMoit uHdopmaruu




Uroro no pazgeny
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[IpoBeneHne KOCBEHHBIX U3MEPEHUH,
HCCJIEIOBAaHUH 3aBUCHMOCTEH
(hM3HUECKUX BEIIMYUH, IPOBEPKA
MPEIOKEHHBIX THITOTE3

Paznen 3. MOJIEKYJISAPHASA ®U3NKA U TEPMOJIUHAMUKA

OcHoBBI
3.1 MOJIEKYJISIPHO-
KHHETHUYECKOU TeOpUn

OCHOBHBIC ITOJIOKCHUS MOJICKYJISIPHO-

KMHETHUYECKON TEOPUU U UX ONBITHOE
obocHoBaHue. bpoyHOBCKOE
nerxerne. uddys3usa. Xapakrep
JIBIMDKEHHUS M B3aUMOJCHCTBUS YaCTHII
BelecTBa. MoJenu CTpoeHus ra3os,
JKUAKOCTEN U TBEPJBIX TET U
00BSCHEHME CBOMCTB BEIIECTBA Ha
OCHOBE ATHUX Mojiene. Macca u
pa3mepsl moiekyi. KonudectBo
BemiecTBa. [locrosnnas ABorapo.
TennoBoe paBHOBecue. TeMmmepaTypa
u e€ uzMmepenue. Illkana remneparyp
Lenbcus.

Monens ugeansHoro raza. OCHOBHOE
YpaBHEHUE MOJIEKYJIIPHO-
KUHETUYECKON TEOPUU UAEATBHOIO
raza. AOCONOTHas TeMIepaTypa Kak

Mepa CpeHEe KNHETUYECKOW SHEPTUU

TEIIOBOI'O JBMIKEHHMS YaCTHI] T'asa.
[ITxana remnepatyp KenbBuna.
["a30BbI€ 3aKOHBI. Y paBHEHUE
MenneneeBa—Kianeitpona. 3aKoH
Hansrona. M3onporeccel

B HJICAILHOM Tra3e C IIOCTOSHHBIM

KOJIMUYECTBOM BelecTBa. [ paduueckoe

MMpEaACTaBICHHUEC U30ITPOILECCOB:

[IpoBenenue sxcepuMeHTa:
OTIpeJIeIeHUEe MacChl BO3/1yXa B
KJIACCHOW KOMHATe Ha OCHOBE
U3MEpeHUI 00bEMa KOMHATHI,
JABJICHUS U TEMIIEpaTyphl BO3IyXa B
HEl; NCCIIC0OBAHNE 3aBUCUMOCTHU
MEX]y TTapaMeTpaMu COCTOSTHUS
Pa3pex)eHHOTO rasa.

Onenka abCoNMOTHBIX U
OTHOCHTEIJIBHBIX TTOTPEITHOCTEH
U3MEpeHHH (PU3NUEeCKUX BEIUYUH.
OObscHeHrE OCHOBHBIX MPUHIIUIIOB
JEUCTBUM TepMOMETpa U GapoMeTpa
U YCIIOBH X 6e30MmacHoro
WCTIOJIH30BAHMUS B TIOBCETHEBHOM
AKHU3HU.

PacnioznaBanue gpuznyeckux
SIBIICHUN B y4EOHBIX OMBITAX U
OKpYKarolen Ku3Hu: Aupdy3us,
OpOYHOBCKOE JIBU)KEHUE.

Omnwucanue TEIUIOBBIX SBJICHHH C
UCTOJIb30BaHUEM (PU3HUECKUX
BEJIMYMH: JTaBJIICHUE Ta3a,
TeMIIeparypa, CpeIHss
KHHETHYECKAs SHEPTHUS
Xa0THYECKOTO JIBMXKEHUS MOJIEKY!,
CpeIHEKBaIpaTUIHASI CKOPOCTh




U30TepMa, U30X0pa, n3obdapa.
TexHuueckue ycTpoucTBa u
MPaKTUYECKOE TPUMEHEHHUE:
TepMOMETp, bapomeTp

MOJIEKYJI. AHAIN3 (PU3UYECKHIX
MPOLIECCOB U SIBIICHUH C
ucnoib3oBanueM MKT, razoBeix
3aKOHOB, CBSI3U CpeHen
KHHETUYECKON SHEPTUHU TETIOBOTO
JIBUKEHHSI MOJIEKYJI C aOCOJIIOTHOM
TEeMIIepaTypou.

Pemenue pacuéTHbIX 3a1a4 € IBHO
3aJIaHHON (PU3MYECKON MOJIENBIO C
UCIIOJIb30BAaHUEM OCHOBHBIX
nosioxxennit MKT, 3aKOHOB 1
(hopMyI1 MONIEKYISIPHOM (PU3UKH.
Pa6ora B rpynnax npu
IUTAHUPOBAHUHU, IPOBEJICHUH U
UHTEPIIPETAIINH PE3YIbTATOB
OTIBITOB U aHAIM3E JTOTIOJHUTEIbHBIX
UCTOYHUKOB MH(POPMAITUH 110 TEME

3.2

OCHOBBI
TEPMOJUHAMUKHU

10

TepmoanHaMuueckas cCuCTEMa.
BHyTpeHHss sHEprus
TEPMOJMHAMHYECKON CUCTEMBI U
crocoOsl e€ n3menenus. Konnyectro
TEIUI0THI U paboTa. BHyTpeHHss
DHEPrUsl OJHOATOMHOTO UIEATIEHOTO
rasza. Bunasl Terionepenauu:
TEIIONPOBOJHOCTD, KOHBEKIUS,
u3NydyeHue. Y enbHas TeII0EMKOCTb
BELIECTBA.

KonngecTBo TemnoTs! mpu
Terionepenaye.

[TonsiTne 06 amuabaTHOM MpoIIECCe.
IIepBblii 3aKOH TEPMOIMHAMUKHU.
[IpuMeHeHne epBoro 3aKoHa
TEPMOJUHAMHUKHU K N30IIPOLIECCAM.
['paduueckas uHTEepIperanus padboThl

[IpoBeneHue 3xcriepuMeHTa:
U3MEpEeHHE YIEeTbHON TEeIIOEMKOCTH
BEIIECTBA.

Ouenka a0COTIOTHBIX U
OTHOCHUTEIBHBIX MOTPEITHOCTEH
U3MEpEeHHH (PU3NYEeCKUX BEIUYUH.
N3ydenue moaenei napoBoun
TypOHMHBI, IBUTATEN BHYTPEHHETO
CrOpaHusi, PEaKTUBHOTO JIBUTATEJIS.
OObscHeHrEe TPUHIIUIIOB IEHCTBUS U
yCJIOBHI 0€3011acHOT0
HCIIOIb30BaHUS

B IIOBCEHEBHOM JKU3HU JBUTATEIS
BHYTPEHHET0 CTOpaHusi, OBITOBOTO
XOJIOAMIBHUKA, KOHIUITHOHEPA.
Omnucanue CBOMCTB TEI M TCIJIOBBIX
SIBJICHUH C MCIIOJIb30BaHUEM




3.3

ArperarHble
COCTOSIHUS BEIIECTBA.
®da30BbIE EPEXOIBI

rasa.

BTopoii 3aKk0H TepMOJIMHAMUKH.
HeoOpatumocTs nporieccoB B
pUpoJIE.

TemioBbie MamuHbBI. [[PUHITATIBT
JEHCTBUS TEIIOBBIX MAILUH.
[IpeoOpazoBanus 3HEPTUU B TEILJIOBBIX
MamuHax. KoagdunueHnt noneznoro
JEeHCTBHS TEIUIOBOM MaIIMHbBI. [{uKII
KapHno u ero ko3¢ pumpeHT nojie3Horo
JEHCTBUS. DKOJIOTHUECKUE TIPOOIIEMBI
TEIIOPHEPTETHKHU.

TexHuueckne yCcTpoucTBa U
MPAKTUYECKOE IPUMEHEHHE:
JIBUTATEIh BHYTPEHHETO CTOPAHMUS,
OBITOBOM XOJOJMIBHUK, KOHIUIIHOHEP

[Tapoo6pazoBaHue 1 KOHACHCALHSL.
Hcnapenue u kunenue. AGCoI0THAs
Y OTHOCHUTEJIBbHAS BIAXKHOCTh BO3/1yXa.
Haceiennsiil nap. Y penbHast TeIioTa
napooOpa3zoBaHMs. 3aBUCUMOCTh
TEMIIEPATYPbI KUIIEHUS OT JaBJICHUSI.
TBépnoe teno. Kpucrammueckue n
amop(Hble Teraa. AHU30TPONUs
CBOMCTB KpHUCTaLIOB. JKujkue
Kkpuctaybl. CoBpeMEHHbIE
Mmatepuansl. [lnaBnenue u
KpUCTAJUIM3anus. Y IeibHas TEIoTa
riaBneHus. Cyonumarusi.

VYpaBHeHHe TEII0BOro OanaHca.
TexHu4eckue ycTpoucTsa u
MIPAKTUYECKOE IPUMEHEHHE!

(U3HYECKUX BEIIMYMH: IABJICHHE
rasza, TeMIieparypa, KOJu4ecTBO
TEIUIOTHI, BHYTPEHHSS SJHEPTHSI,
pabora rasa.

Pemenue pacy€THbIX 3a/1a4 ¢ IBHO
3a/TaHHON (PU3UYECKON MOJIETIBIO C
KCII0Ib30BAaHUEM OCHOBHBIX 3aKOHOB
1 GOpPMYJT MOJICKYJIIPHON (PUBHKH U
TEPMOIMHAMHKH.

Pemenne kauecTBEHHBIX 33124 €
OTIOpPOi1 Ha U3YUEHHBIE B pa3jieie
«MonekynsipHas pusuka u
TEPMOJMHAMUKA 3aKOHBI,
3aKOHOMEPHOCTH U (hU3nuecKue
SIBJICHUSL.

PaGora B rpynmax npu aHanuze
JOTIOTHUTEITFHBIX HCTOYHHUKOB
uH(bOpMaIUU 110 TEME

[IpoBenenue FKcrIiepUMEHTA:
U3MEpPEHHE OTHOCUTEIBHON
BJIQKHOCTH BO3]TyXa.

Orenka abCOIOTHBIX U
OTHOCHUTEJIbHBIX ITOTPEITHOCTEH
HU3MEPEeHU (PU3NUECKUX BETHUYHH.
N3ydenue cBOMCTB HACHIIIEHHBIX
MapoB, CIOCOOOB N3MEpPEHUs
BJIQKHOCTH

Habumtonenue xunenus npu
TIOHWKCHHOM JIaBJICHUH, HArPEBaHUS
Y TUTaBJICHUS KPUCTAIUTHYECKOTO
BEIIECTBA.

OO0bsicHeHHEe TPUHITUTIOB JICUCTBUS U
ycIoBUil 6€3011acHOTO
HCIOJIb30BAHMUS B TIOBCEIHEBHOM




Hroro no pazneny

Paznen 4. JIEKTPOJAMHAMUKA

4.1 DJIEKTPOCTATHKA
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TUTPOMETP U IICUXPOMETP,
KaJIOPUMETP, TEXHOJIOTUH I10Ty4EHUS
COBPEMEHHBIX MAaTEpUAJIOB, B TOM
YKCJIE HAHOMATEPHUasoB, U
HaHOTEXHOJIOTUU

OnexTpuzanys Ten. JIeKTPUIEeCKU

YKU3HU TUTPOMETPA, ICUXPOMETPA,
KaJopUMeTpa.

N3ydyeHne TeXHOIOT Uil OTy4eHUs
COBPEMEHHBIX MAaTE€PUAJIOB, B TOM
4KClie HAHOMAaTEepHUaJIOB.

Pemienune pacu€THbIX 3a7a4 C IBHO
3aJlaHHON (PU3MYECKON MOJIENBIO C
UCIIOJIb30BAaHUEM YPaBHEHMSI
TETUIOBOTO OanaHca.

Pemienne kauecTBEHHBIX 3334 €
OIIOpPOM Ha U3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTHU U (pU3HUECKHe
SIBJICHUS 110 TEME.

Pacnio3naBanue puznueckux
SIBJICHU B y4EOHBIX OIBITAX U
OKpy’KaroIel >xu3Hu: aedopmarus
TBEPABIX TEJI, HATPEBAHUE U
OXJIaX/IEHUE TeJl, U3MEHEHUE
arperaTtHbIX COCTOSIHUM BEIECTBA U
00BSICHEHUE UX HAa OCHOBE 3aKOHOB U
(hopMyJ1 MOJIEKYISIPHON (PU3UKH.
Hcnonb3oBanue HHGOpMAIIMOHHBIX
TEXHOJOTHH IS TIOMCKa,
CTPYKTYpUPOBAHHUs, HUHTEPIIPETALIUN
U IIpeJCTaBlIeHUs HH(OpMaIUU IpU
HOJTrOTOBKE COOOILIEHUH O
MIPUMEHEHUN 3aKOHOB
MOJIEKYJISIPHON (PU3HUKU U
TEPMOJAMHAMMKYU B TEXHUKE U
TEXHOJIOTHX

[IpoBeneHue skcriepuMeHTa:




3apsz. [IBa Buaa 31EKTPUUECKUX
3apA0B. [IpOBOIHUKY, TU3NEKTPUKH
U TIOJTyIIPOBOJHUKHU. 3aKOH
COXPAHEHHUs dJIEKTPUUYECKOTO 3apsa.
BsaumopeiicTBue 3apsa10B. 3aKOH
Kynona. TodeuHblil 2JIeKTpUUYECKU
3apsj. DJIEKTPUYECKOE MOJIE.
Hanps€HHOCTB 3JIEKTPUUECKOTO
noJist. [lpuHnun cynepnosunuu
AIEKTPUYECKUX ToseH. JInnuun
HaINPsKEHHOCTHU DJIIEKTPUYECKOTO
OJISL.

Pabora cui1 a51eKTpoCTaTuYecKoro
noiia. ITorennman. Pa3Hoctb
noreHuuanos. [IpoBoaHuky n
JUBIEKTPUKH B 3JIEKTPOCTATHYECKOM
noste. Jluanexrpudeckas
MIPOHUILIAEMOCTb.

Onektpoémkoctb. Konnmencarop.
DNEKTPOEMKOCTH IIOCKOTO
KOHJIEHCAaTopa. DHEprus 3apsHKeHHOTO
KOHJIEHCATOopa.

TexHuueckne yCcTpoucTBa U
IIPAKTUYECKOE IPUMEHEHHE!
AIIEKTPOCKOII, AIEKTPOMETP,
IIEKTPOCTATUYECKAs 3aLINTA,
3a3eMJIEHUE 3JIEKTPONPUOOPOB,
KOHJIEHCATOP, KONUPOBaIbHBIN
armapar, CTpyMHBIM IPUHTEP

HU3MEPEHHE IEKTPOEMKOCTH
KOHJIEHCATOopa.

Onenka abCONIOTHBIX U
OTHOCHUTEJIbHBIX ITOIPEIIHOCTEN
M3MEpEeHUH (PU3NYECKUX BEITHUYHH.
N3ydeHue NpuHIMIIOB JECHCTBUSA
JEKTPOCKOIIA, ANEKTPOMETPA,
KoHJeHcaTopa. 3yueHue
IIPUHLUIIOB JEHCTBUSA

U YCJIOBUI 6€30MacHOro
MPUMEHEHHUS B MPAKTHYECKOU
YKU3HH, KOMMMPOBAJILHOT'O anmnapara,
CTpyUHOTO npuHTepa. PaccMoTpenue
(hU3MUYECKUX OCHOBAHMIMA
3JIEKTPOCTATUYECKON 3aIUTHI U
3a3€MJICHHUS AJIEKTPOIPUOOPOB.
Pemenue pacuéTHbIX 3aa4 ¢ IBHO
3a/laHHOM (PU3MYECKON MOJIENbBIO C
UCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB
U GOpPMYIT DIEKTPOCTATUKH.
Pemenne kaueCcTBEHHBIX 3a7a4 C
OIIOPO¥ Ha U3yUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (hU3HUecKue
SIBJICHUS JIEKTPOCTATUKH.
PacnioznaBanue gpuznyeckux
SIBIICHUN B y4EOHBIX OMBITAX U
OKPY>KaIOIEH KU3HU: DIIEKTPU3aLUs
TEJ, B3aUMOJEICTBHE 3apsI0B U
00BsICHEHHE UX Ha OCHOBE 3aKOHOB U
(opMyIT 3TEKTPOCTATHKH.

Ornrcanne U3y4eHHbIX CBOWCTB
BEILIECTBA U AJIEKTPUUYECKUX SBICHUN
C HCIIOJIb30BaHUEM (PU3UUECKHUX
BEJIMYUH: IEKTPUUECKUH 3apsi/,




HaIPsHKEHHOCTD IEKTPUYECKOTO
1oJs,

MIOTEHIIUAJI, pa3HOCTb ITOTEHIINAJIOB,
AIEKTPOEMKOCTB.

Ananu3 (pU3NYECKUX MPOLECCOB U
SIBJICHUH € MCII0JIb30BaHUEM
(U3NYECKUX 3aKOHOB: 3aKOHA
COXPaHEHMsI ANEKTPUUECKOTO 3apsia,
3akoHa Kynona.

Pabora B rpynmnax npu aHaause
JIOTIOJTHUTEIBHBIX UICTOYHUKOB
UH(POPMALIMU U OJTOTOBKE
COOOIIIEHUH O MPOSIBICHUU 3aKOHOB
JIEKTPOCTATUKU B OKpY’KaroIien
KHU3HHU U IPUMEHEHUH UX B TEXHUKE

4.2

TlocTosTHHBIN

ANEKTPUYECKUN TOK.

Toxu B pa3nmuyHbIX
cpenax
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DIIEKTPUUECKHUI TOK. Y CIIOBUS
CYIIECTBOBAHHUS SJICKTPHUUECKOTO
toka. Ucrounnku Toka. Cuia Toka.
[TocTosiHHBIM TOK.

Hanpsokenune. 3akon Oma Jij1s ygacTka
HEenH.

DIIeKTPUUECKOE COTIPOTUBIICHHUE.

Y aensHOE COMPOTUBIICHHUE BEIIECTBA.
[TocnenoBarenbHOE, apalIeIbHOE,
CMEIIAaHHOE COSANHECHHE
MIPOBOTHHUKOB.

Pabora anektpudeckoro Toka. 3akoH
[xoynsa—JIena. MomHocTh
AIIEKTPUYECKOTO TOKA.
DIIEKTPOABMKYILAsA CHJIA U
BHYTpPEHHEE COMPOTUBIICHHE
WCTOYHMKA TOKa. 3axoH Oma s
MOJTHOM (3aMKHYTOH) 3JIEKTPHUYECKO
uenu. KopoTkoe 3amMbIKaHHeE.

[IpoBenenue sxcnepuMeHTa:
U3YyYEHHE CMEIIaHHOTO COSANHECHHUS
pesuctopos; usmepenne IJC
UCTOYHHUKA TOKA U €r0 BHYTPEHHETO
COIIPOTHBIICHUS; HAOIIIOICHHE
JIEKTPOJIM3A.

Orenka abCOIOTHBIX U
OTHOCHTEJIbHBIX MOTPEITHOCTEH
M3MEPEeHUH (PU3NUECKUX BEIUYHUH.
OOBbsicHeHHEe NPUHIIMIIOB JIEHCTBUS U
ycJI0BUI 0€3011acCHOr0 NMPUMEHEHUS
amIepMeTpa, BOJIbTMETpa, peocrara,
HCTOYHHUKOB TOKa,
3JIEKTPOHArpeBaTeIbHbIX U
AJEKTPOOCBETUTENBHBIX TPUOOPOB,
TEPMOMETpPA CONPOTUBIICHUS,
BaKyyMHOro juoaa, TCpMuUCTOPOB U
(oTope3ncTopos,
MOJYIPOBOAHUKOBBIX TMOJOB,




DJIEKTPOHHAs MPOBOJAUMOCTD TBEPIIBIX
METaJIJIOB. 3aBUCUMOCTD
CONPOTHUBIICHUS METAIIIIOB OT
Temneparypbl. CBEpXIPOBOAUMOCTb.
DNEKTPUUECKUN TOK B BaKyyMe.
CBolCTBa 2JIEKTPOHHBIX ITYyYKOB.
[TomynpoBouuku. COOCTBEHHAS U
MpUMEeCHas POBOAUMOCTh
noJynpoBoiHUKOB. CBoMCTBA p—-
nepexoza. [lomynpoBogHHKOBBIE
puOOpHI.

DNEeKTpUYECKU TOK B pacTBOpax U
paciuiaBax 3J€KTPOIUTOB.
DJEKTPOIUTUYECKAS JUCCOIHAITHS.
DIIEKTPOIH3.

DNEeKTpUYECKUM TOK B rasax.
CamocTosiTenTbHbIN 1

HECaMOCTOSITEILHBIN paspsna. Monnus.

IInazma. TexHudeckne yCTponucTBa U
IIPAKTUYECKOE IPUMEHEHHE:!
aMIepMeTp, BOIbTMETP, peocTar,
UCTOYHUKHU TOKA,
AIIEKTpOHArpeBaTeibHbIe IPUOOPHI,
3JIEKTPOOCBETUTENbHBIE TPHUOOPHI,
TEPMOMETP CONPOTUBIICHHUSI,
BaKyyMHBII 1MO0J1, TEPMHUCTOPBI U
(hOoTOpE3UCTOPHI,
MIOJIYTIPOBOIHUKOBBIHN THOT,
rajJbBaHHMKa

raJbBaHUKH.

Pewrenne pacu€THbIX 3a7a4 ¢ IBHO
3alaHHOW (PU3MYECKON MOJIENBIO C
UCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB
u popmyit Tembl «IlocTosTHHBIH
3IEKTPUUYECKUNA TOK».
Pacnio3naBanue Gpusnueckux
SIBJICHUN B y4EOHBIX ONBITAX U
OKpY>Karollen KU3HHU:
3JEKTPUYECKask IPOBOJIUMOCTb,
TEIIOBOE, CBETOBOE, XMMHUYECKOE,
MarHUTHOE JIEUCTBUS TOKa.

AHanu3 3JeKTPUUECKUX SIBJICHUN U
IIPOLIECCOB B LIETISIX IOCTOSIHHOTO
TOKA C UCII0JIb30BAHUEM 3aKOHOB:
3aKoH OMa, 3aKOHOMEPHOCTH
I0CJIEI0BATENBHOIO U
napajuieIbHOTO COCIMHEHUS
IIPOBOJIHUKOB, 3aKOH J[>KOyJIs-
Jlenna.

OnucaHue U3y4eHHbIX CBONCTB
BEILECTB U AJNEKTPUUECKUX SIBICHUN
C MCIOJIb30BaHUEM (PU3UUECKHUX
BEJIMYMH: 3JIEKTPUUECKUI 3apsi,
CHJIa TOKa, SJIEKTPUUYECKOE
HaNpsDKEHUE, dJIEKTPUUECKOE
COIIPOTHUBIICHUE,

pa3HocTh noteHuuanos, JJ(C,
paboTta Toka, MOIITHOCTh TOKA.
Hcnonb3oBanue nHGOPMAITMOHHBIX
TEXHOJIOTHH JJI IIOHCKa,
CTPYKTYPUPOBaHUS, UHTEPIPETALUN
Y TIpeACTaBICHUS HHGOPMAITNH TIPU
MOJITOTOBKE COOOIIEHHH 0




MNPHUMCHCHUHN 3aKOHOB IMOCTOSIHHOT'O
TOKa B TCXHHUKEC U TEXHOJIOTUAX

Wroro no pazueny 22
PeszepBHoe Bpems 2
OBUIEE KOJIMYECTBO YACOB 68

I10 ITPOTPAMME




11 KJIACC

HauMenoBanue

KoaunuecTBO 4acoB

OcHoOBHOe coiep:KaHue

OcHoBHbBIE BHABI 1eITeILHOCTH

Ne i/ pa3aesioB U TeM
NPOrpamMmbl
Bcero
Pazpen 1. JIEKTPOANHAMUKA
[TocTosiHHBIE MATHUTHI. [IpoBenenue s3xciepuMeHTa:
B3auMopeiicTBue MOCTOSIHHBIX M3y4yeHHE MAarHUTHOTO TOJIs KaTYyIIKH
MarHuToB. MaruuTtHoe nojie. Bektop ¢ TOKOM; HcclieioBaHNE ACHCTBUS
MarHuTHOW uHAyKuuH. [IpuHnumn MOCTOSTHHOTO MarHuTa Ha pamMKy C
CYTNEPHO3UIINH MarHUTHBIX MOJICH. TOKOM; MCCJICIOBAaHUE SIBJICHUS
JIMHUY MarHUTHOW MHAYKUHWH. 3JIEKTPOMArHUTHON UHIYKIIMH.
KapTtuna nunuii MarHuTHOM O1eHka abCOMIOTHBIX U
WHYKIIAW TTOJISI TOCTOSTHHBIX OTHOCHUTEIbHBIX MMOTPEITHOCTEH
MarHuTOB. U3MEpEeHHH (PU3NUECKUX BEIUYUH.
MarauTtHO€ 1oje NpOBOJHHUKA C OObscHeHrE TPUHLIMIIOB IEUCTBUS U
TokoM. KapTuHa MuHUN MHAYKIIUN ycIoBuil 6€301acCHOT0 MPUMEHEHUS
MarHUTHOTO TIOJIS JYTMHHOTO MPSIMOTO | MOCTOSTHHBIX MarHUTOB,
MarnutHoe nore. IPOBOJIHUKA U 3aMKHYTOTO JIEKTPOMArHUTOB, 3JIEKTPOIBUraTEs,
11 DneKTpoMarHuTHas 11 KOJIBIIEBOT'O MPOBOJIHUKA, KATYIIKU C  YCKOPHUTENICH dJIeMEHTapPHBIX YaCTHII,
UHIYKIHS ToKOM. OnbIT DpcTeaa. WHIYKIMOHHOM MeYH.

B3anmoneiicTBre NpOBOIHUKOB C
TOKOM.

Cuia Ammepa, e€ Moyib U
HallpaBJICHUE.

Cuina JlopeHna, e€ Monyib 1
HarpaBjeHue. J[BrkeHue 3apsHKeHHOM
YaCTHUIIbI

B OJHOPOJHOM MarHUTHOM MOJI€.
Pa6ota cuiel Jlopenna.

SIBiieHUE DIEKTPOMATHUTHON
nHaykuu. [loTok BekTopa
MarHuTHOM UHAYKIIMH.

Pemrenne pacu€THbIX 3a1a4 HA
npuMeHeHue GopMyI1 TEMbI
«MarHuTtHoOe 1ose.
ONEeKTPOMAarHuTHas HHIYKIHS.
Pemrenne kauecTBEHHBIX 3a/1a4 C
OIOpPOH HA U3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (hpU3HuUecKue
SIBJICHUS TeMbl «MaruuTHoE 1oJe.
DIeKTpOMarHuTHask UHIYKIUS».
Omnpenenenne HapaBJIEHUS BEKTOPa
VHJYKIIUA MarHUTHOTO TOJIA
IIPOBOJHMKA C TOKOM, CUJIBI AMIepa u




DNEKTPOABUKYILAS CUIIA UHYKIUH.
3aKOH AIEKTPOMArHUTHOM UHIYKIIMH
Qdapanes.

Buxpeoe anekrpuieckoe moie.
DNEKTPOABUKYILAS CUJIA UHIYKIIUU B
MIPOBOJHUKE, TBUKYIIEMCS
[IOCTYNATENbHO B OJJHOPOJHOM
MarHMuTHOM TOJI€.

IIpaBuno Jlenna.

NunykTuBHOCTD. SIBIICHUE
CaMOMHIYKIUH. DJIEKTPOJIBUKYILAS
CHUJIa CAMOMHTYKITUH.

DHeprusi MarHuTHOTO TOJISL KaTYIIKH C
TOKOM.

DIeKTPOMarHuTHOE TOJIE.
TexHuuyeckue ycTpoicTBa u
MPaKTUYECKOE TPUMEHEHHUE:
MOCTOSIHHBIE MAarHUTHI,
AJIEKTPOMArHUTHI, JIEKTPOABUTATEb,
YCKOPHUTEINHN 3JIEMEHTAPHBIX YACTHII,
WHIYKIIHOHHAS TIeYb

cuibl JIopeHua.

Pacno3naBanue pu3nyueckux siBICHUNA
B y4€OHBIX OIBITaX U OKPYKAIOMIEH
KU3HU: B3aUMOJICHICTBHE MarHUTOB,
3JIEKTPOMAarHUTHASI MHAYKIIHS,
JieiicTBIe MAarHUTHOTO TOJIS Ha
MIPOBOIHUK C TOKOM M JIBHKYIIHICS
3aps.

AHanu3 3JeKTPOMarHUTHBIX SIBJIICHUN
C HCIIOJIb30BaHUEM 3aKOHA
3JIEKTPOMArHUTHOW MHIYKIIUH.
Ornurcanue U3y4yeHHbIX CBOWCTB
BEII[ECTB U AJIEKTPOMArHUTHBIX
SIBIIGHUH C HCIIOJIb30BaHHEM
(bU3HYECKUX BEIIMYNH: HHTYKITUS
MarHUTHOTO TOJIs, cujla AMiiepa, cuja
JlopeHua, MHIYKTUBHOCTD KATYIIIKH,
SHEPTUs NEKTPUIECKOTO U
MAarHuTHOTO MOJIEHN

Uroro no pazgeny 11
Paznen 2. KOJIEBAHUSA U BOJTHbBI
Koneb6arenbHas cucrema. Coboausie  MccienoBanue napaMmeTpoB
MeXaHU4YecKre KoueOaHusl. KoJje0aTenbHON CUCTEMBI — ITEPHO/a,
["apmonmnueckue konedanus. [lepnon,  4yacToThl, aMIUIUTY/bI U Pa3bl
MexannuecKie u 4yacToTa, aMILIUTyaa U (asza KojeOaHui (Mpy>KUHHBIN W/ UIu
21 EKTPOMATHHTHBIE 9 kosiebaHui. [IpyKMHHBIN MasTHUK. MaTeMaTHYeCKU MasSTHUK).
' MareMaTH4ecKuil MasTHUK. HaGmronenue 3aryxaronmx
Kosie0aHus

YpaBHEHHE rapMOHUYECKUX
konebanuii. [IpeBpaienue sHeprun
IPU TAPMOHUYECKUX KOJIECOAHUSAX.
Konebatenbublit KOHTYp. CBOOOIHBIE

Koye0aHuii.

Hccnenosanne cBONUCTB
BBIHYXKJICHHBIX KOJICOAHU.
HaGmronenue pe3onanca.




SJICKTPOMArdHuTHBIC KOHe6aHI/ISI B
UjiealbHOM KOJIe0aTeTbHOM KOHTYPE.
Amnanorus MCKAY MCXaHUYCCKUMHU U
AJIEKTPOMArHUTHBIMH KOJICOAHUSIMHU.
®opmyna Tomcona. 3akoH
COXpaHEHHsI SHEPTUU B HICATHHOM
KoJ1e0aTeIbHOM KOHTYpE.
[IpencraBieHue o 3aTyxXarOMIUX
KosiebaHusx. BeiHyXIeHHBIC

MexaHH4YecKue Kojiebanus. Pe3oHaHc.

BbIHyX1€HHbIE 3JIEKTPOMarHUTHbIE
Kosie0aHusl.

ITepemennbIil Tok. CHHYCOUAATBHBIN
MIEPEMEHHBIN TOK.

MoOUHOCTh EPEMEHHOTO TOKA.
AMIUIUTYAHOE U JEHCTBYIOLIEE
3HAYEHHE CHJIbI TOKA U HAIIPSKEHUS.
Tpancdopmarop. [IponssocTso,
nepeaaya u norpediieHue
JIIEKTPUYECKON DHEPIUHU.
OKOJIOTUYECKUE PUCKU ITPU
IIPOU3BOJCTBE IEKTPOIHEPIUH.
Kynbrypa ncnonb3oBanus
JJIEKTPOOHEPIUH B IIOBCEAHEBHON
JKU3HU.

TexHu4eckue ycTpoicTea u
IIPAKTHUYECKOE ITIPUMEHEHHUE:
JIIEKTPUYECKUI 3BOHOK, TEHEPATOP
IIEPEMEHHOT0 TOKA, JINHUH
JJIEKTpoliepesay

[IpoBenenue sxcnepuMeHTa:
WCCJICIOBAHKE 3aBUCUMOCTH TIEPHOIa
MaJbIX KoJieOaHuil rpy3a Ha HUTH OT
JUTMHBI HUTA U MacChI TPY3a;
Hcce0BaHue IEPEMEHHOTO TOKa B
LIETH U3 IT0CIEI0BaTEIbHO
COCIMHEHHBIX KOHIEHCATOPA,
KaTYIIKW U PE3UCTOPA.

Onenka a0COIIOTHBIX U
OTHOCHUTEJIbHBIX IMOTPEITHOCTEH
U3MEPEeHUI (PU3NYECKUX BETUYHH.
OOBsicHEeHHE TTPUHITUIIOB ACHCTBUS U
yCIIOBHI 0€30MTaCHOTO MPUMEHEHUS
AJICKTPUYECKOTO 3BOHKA, T€HEpaTopa
MIEPEMEHHOT0 TOKA, JTIMHHUI
aeKTpomnepenad. Pemenue
PacYETHBIX 3a7a4 C IBHO

3a/TaHHON (PU3UYECKON MOJIETIBIO C
HCII0JIb30BAHUEM OCHOBHBIX 3aKOHOB
U GOpMYyII, ONTUCHIBAOIINX
MEXaHUYECKHUE U PJICKTPOMArHUTHBIC
KOJIeOaHHS.

Onucanue MEXaHUYECKUX U
ANEKTPOMArHUTHBIX KOJIEOaHH ¢
HCIIOJIb30BaHUEM (PU3HUECKUX
BEJIMYMH: IEPHO]I U 4aCTOTa
KojeOaHuil, aMImTyaa 1 gasza
KoJie0aHui, 3aps/1 U cujia TOKa B
TapMOHHMYECKHUX DJIEKTPOMArHUTHBIX
KOJIe0aHMIX.

Pemrenne kauecTBEHHBIX 3a4a4 C
OMOpOil HAa U3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH, OTHCHIBAIOIIINE
MEXaHUYECKHUE U DJIEKTPOMArHUTHBIC
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Mexannueckue 1
3JIEKTPOMArHUTHBIE
BOJIHEI

MexaHnuyecKkue BOJIHBI, yCIOBUS
pacnpoctpanenus. [lepuoa. Ckopocthb
pacnpoCTpaHEHUs U JUIMHA BOJIHBI.
Ilonepeunsie u

poioJibHBIE BOJHBL. MHTepdepenuus
U TUQpaKLys MEXaHUUECKUX BOJIH.
3Byk. CkopocTb 3ByKa. [ poMKOCTB
3Byka. Beicora Tona. TemOp 3ByKa.
DJEKTPOMarHUTHHIE BOJIHBI. Y CIOBUS
U3JTy4YEHUS 3JIEKTPOMAarHUTHBIX BOJIH.
Bzaumnas opuentanusa Bektopos E, B,
U B 3JIEKTPOMAarHUTHOM BOJIHE.
CBolicTBa 2JIEKTPOMATrHUTHBIX BOJIH:
OTpakeHHe, IPEJIOMJIICHUE,
noJsipuzanus, Tudpakuus,
unTepdepenius. CKkopocTb
AJIEKTPOMAarHUTHBIX BOJIH.

[Ikana 371eKTPOMAarHUTHBIX BOJIH.
ITpuMeHeHne 2IEKTPOMAarHuTHBIX
BOJIH B TEXHHKE U OBITY.

[TpyHLIMIIBI pagUOCBS3U U
TeneBueHus. Panqnonokanus.
DJEKTPOMarHuTHOE 3arpsi3HEHNE
OKPYXaIOIEe Cpebl.

TexHu4eckue ycTpoucTsa u
MPAKTUYECKOE IPUMEHEHHE:!
MYy3bIKaJIbHbIE HHCTPYMEHTBHI,
yIIbTPa3ByKOBas IMATHOCTHKA B

KoJIe0aHusL.

Pabora B rpymmax mnpu
HHaHI/IpOBaHI/H/I, HpOBeI[eHI/II/I nu
UHTEPIPETALNN PE3YIbTaTOB OIBITOB,
W aHAJIN3C JOINOJIHUTCIIbHBIX
HUCTOYHHUKOB MH(DOPMAIHH 10 TEME

N3yuenune oOpa3oBaHus u
pacnpocTpaHEeHUs MONEPEYHBIX U
pooJibHBIX BoJH. Habmronenue
OTpaKEHUSI

Y TIpEJIOMJICHUSI, UHTEpPEPEHIINU U
TUGpaKIUU MEXaHUYECKUX BOJIH.
HabmtoneHue cBsi3u rpOMKOCTH 3ByKa
Y BBICOTBI TOHA C aMIUIUTYI0H U
4acTOTOM KoseGaHMii, 3ByKOBOTO
pe3oHaHca.

HccnenoBanue cBONCTB
3JIEKTPOMAarHUTHBIX BOJIH: OTPAKEHUE,
IIPEJIOMJICHUE, NTOJIIPU3aLUs,

T pakus, UHTepPepeHus.
N3ydeHnue ycnoBuil U3Iy4eHHUs
AJIEKTPOMAarHUTHBIX BOJIH, B3aUMHOM
opueHTauuu BeKTopoB E, B, v B
3JIEKTPOMArHUTHOMN BOJIHE.

N3ydyeHne npuMeHEeHUsI
AJIEKTPOMAarHUTHBIX BOJIH B TEXHUKE U
ObITY.

OObscHEeHrEe TPUHLIUIIOB IEHCTBUS U
ycJI0BUI 6€30MaCHOTO MPUMEHEHUS
MY3bIKaJIbHBIX HHCTPYMEHTOB,
yIBTPa3ByKOBOM TUAarHOCTUKHU B
TEeXHHUKE U METUIMHE, pajapa,
paavonpuéMHUKA, TEIEBU30Pa,
aHTeHHbl, Tenedona, CBU-neun.




TEXHUKE U MEOULIMHE, pajap,
paauoNnpuéMHUK, TEJICBU30D, AaHTCHHA,
tenepon, CBU-neup

Pemenue pacuéTHBIX U KAY€CTBEHHBIX
3aJ1a4 ¢ OMOPON HA U3Y4CHHBIC
3aKOHBI M 3aKOHOMEPHOCTH,
OIIMCHIBAIOIINE

pacnpocTpaHeHUE MEXaHUIECKUX U
3JIEKTPOMArHUTHBIX BOJIH.
Hcnonb3oBanue nHPOPMAITMOHHBIX
TEXHOJIOTHH JIJIs IIONCKA,
CTPYKTYpPUPOBAHUS, UHTEPIIPETALIUN U
MPEJICTaBICHHS HHPOPMALIMH ITPH
IIOJATOTOBKE COOOIICHH 00
HCIIOJIb30BAHUH DJIEKTPOMArHUTHBIX
BOJIH B TEXHHKE.

VYyactue B guckyccuu 00
AIEKTPOMArHUTHOM 3arpsi3HCHUN
OKpYIKaroIIen cpejibl.

Pa6ora B rpynnax npu
IUIAHUPOBAHHUH, IPOBEICHUH H
WHTEPIIPETAIMH PE3YJIHTATOB OIBITOB
U aHAIIM3€ JOMOJHUTEIbHBIX
HMCTOYHUKOB MH(POPMAITUH 110 TEME

2.3

OnTuka
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I'eomerpuyeckas onTuka.
IIpssMonuHENHOE pacipoCTpaHEHUe
CBETa B OAHOPOAHOU cpeae. JIyu
cBera. TouyeuHblll HICTOYHUK CBETA.
OTtpakeHue cBeTa. 3aKOHBI
oTpaxkeHus csera. [loctpoenue
M300paXeHU B MJIOCKOM 3€pKaJe.
[Tpenomiienue cBeTa. 3aKOHBI
MIPEIOMIIEHHUS CBEeTa. AOCOIFOTHBIN
nokasaresb npenomiieHus. [lonHoe
BHYTpEHHeE oTpakeHue. [IpenenbHbii
YTOJI IIOJIHOTO BHYTPEHHETO
OTPaKEHUS.

N3yueHne sBIIEHNS IOJHOTO
BHYTPEHHETO OTPaKEHUs, €ro
MIPUMEHEHHUSI B CBETOBO/IE.

N3yuenue Mozeneil MUKpocKona,
TEJIECKOIIA.

[Tonyuyenue cnekTpa ¢ TOMOIIBIO
MPU3MBI U AUGPAKIIMOHHON PEIIETKH.
N3mepenne nokazaresns NpeoMIIeHUs
crexia. MccieqoBanue CBOMCTB
M300paKeHUA

B nuH3aX. O0bsICHEHHE IPUHIIUIIOB
NEHCTBUS U YCIOBUI 6€30MMacHOTO
MIPUMEHEHHUSI OYKOB, JTYIIHI,




Hucniepcust cBera. Ciio>kHBIM COCTaB
Ocnoro ceera. LIBer.

Cobuparolue u pacCeHBarOIINe
nuH3bl. ToHkas nmuH3a. PokycHOE
PAcCTOSIHUE M ONTUYECKAs CHJIa
TOHKO#M nnH3bIL. [locTpoenue
M300paXe€HUI B cCOOMpAIOLUX U
pacceuBaromux auH3ax. opmyina
TOHKOM JIMH3BI. Y BEIIMUCHHE,
JaBacMoO€ JIMH30M.

IIpenensl npUMEHMMOCTH
r€OMETPUYECKON ONTHUKHU.

BonnoBas onrtuka. UHTEpdepentms
cBera. KorepeHTHble HCTOUHUKU.
YcnoBust HaOMOICHUSI MAKCUMYMOB U
MUHUMYMOB B UHTEp(EPEHIINOHHOI
KapTUHE OT JBYX CHH(DA3HBIX
KOI€PEHTHBIX UCTOUYHUKOB.
Hudpakuus ceera. Judppakunonnas
pemérka. YcioBue HabI0eHUS
TJIaBHBIX MAKCUMYMOB TIPH TTaJICHUN
MOHOXpPOMaTHYECKOTO CBETA Ha
IU(PaKIIMOHHYIO PEIIETKY.
[Tonsipuszanus ceera.

TexHuueckne ycTpoucTBa 1
MPaKTUYECKOE TPUMEHEHHUE: OUKH,
nyma, poroanmnapar, NpOSKIIMOHHBIN
arnrmnapar, MUKPOCKOII, TEJIECKOI,
BOJIOKOHHAS ONTHUKA, TU(PPAKITMOHHAS
peméTKa, noJsIpou

¢doroanmnapara, NPOESKIIMOHHOTO
amnmapara, MUKPOCKOTIa, TeJIECKOIIa,
BOJIOKOHHOM OIITHKH,

T (HPpaKIIMOHHON PEIIETKH,
MOJISIPOU/IA.

Pemenue pacu€THBIX 337124 C SIBHO
3aJlaHHON (PU3MYECKON MOJIENBIO C
WCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB
1 (OpMYII TEOMETPUUECKOMN ONTUKHU.
[TocTpoenue u onucanue
U300paXCHHsI, CO37]aBAEMOT0
IJIOCKUM 3€pKajioM, TOHKOW JIMH30M.
Paccmorpenue npenenos
MIPUMEHUMOCTH T€OMETPUICCKOM
OINTHKHU.

Pacnio3naBanue pu3nyecKkux sBICHUN
B OIBITaX U OKPYKAOIIEH KU3HU:
NPSMOJIMHEHHOE pacipoCcTpaHeHNe
CBETa, OTPAXKEHHUE, IIPEIIOMIICHHE,
uHTEepepeHIys, AupaKus u
TIOJIIPU3aIUs CBETA, TUCTICPCHUS CBETA.
Nzydenne ycnoBuit HaOmI0IeHUS
MaKCHMYMOB 1 MUHUMYMOB B
uHTep()EepPEHIIMOHHOMN KapTHHE

OT IBYX CHH(A3HBIX KOTCPEHTHBIX
HMCTOYHHKOB.

VYcaoBue HAOIIOAEHUS TI1aBHBIX
MaKCHMYMOB IpU MaJIeHUU
MOHOXPOMAaTHYECKOTI'O CBETa Ha

TG PAKIIUOHHYIO PEHIETKY.

AHanm3 onTHYeCcKuX SBJICHUU C
HCIIOJIb30BaHUEM 3aKOHOB: 3aKOH
MIPSMOJIMHEHHOTO PacIpOCTPaHCHHUS
CBETa, 3aKOHBI OTPAKEHHUS CBETA,




3aKOHBI MPEJIOMIICHHSI CBETA.
OmnuncaHue ONTHYECKUX SBIICHHUH C
UCTOJIH30BAHNEM (PH3UUECKUX
BEIWYMH: (DOKYCHOE pACCTOSHUE U
OIITHYCCKAs CHJIa JIUH3EI

Hroro no pazgeny
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Pazgen 3. OCHOBBI CHEIIMAJIBHOM TEOPUU OTHOCUTEJBLHOCTH

OCHOBBI CIIEIHAIbHOM

I'paHuLIBI TPUMEHUMOCTH
KJIaCCMYECKOM MexaHuKH. IlocTynarsl
CIIELUAJILHON TEOpUU
OTHOCHUTEJIBHOCTH: HHBAPUAHTHOCTh
MOAYJISl CKOPOCTH CBETA B BAKyyMe,
IIPUHLIMII OTHOCUTEIIBHOCTH
OWHIITEHHA.

Pemenne kauecTBEHHBIX 3a7a4 C
OMNOpOIl HAa U3YYEHHbIE TOCTYJIAThI
CTO.

Hcnons3oBanre HHPOPMAITMOHHBIX
TEXHOJOTHH IS TIOMCKA,
CTPYKTYPUPOBaHUS, UHTEPIIPETALUU U
MpeicTaBICHus] HHPOPMAIHH TTPH

3.1 TEOpHH 4 OTHOCUTENBHOCTb OJIHOBPEMEHHOCTH. = MOJATOTOBKE COOOILEHH 0 rpaHuIax
OTHOCHUTEIIEHOCTH 3amMensieHre BPEMEHHU M COKPAICHHe  NMPUMEHUMOCTH KJIACCHUECKON
JUTAHBEI. MexaHuku 1 ocHoBax CTO
DOHeprus U UMIYJIbC PEJISITUBUCTCKON
YaCTHUIIBL.
CBsI3b MaccChl C d3HEprHen U
UMITYJIBCOM PENISITUBUCTCKOM
YaCTHUIIbI. DHEPrus MOKOs
Htoro no pazneny 4
Paznen 4. KBAHTOBAS ®U3UKA
®oronsl. opmyna [1nanka cBsa3u Habmonenue gporoaddexra Ha
SHEpPruM POTOHA C €ro YaCTOTOM. YCTaHOBKE C IUHKOBOMW IIJIACTUHOM.
JIeMEHTBI KBAHTOBOI OHeprusi U UMIYJIbC GOTOHA. HccnenoBanue 3aKOHOB BHEIIIHETO
4.1 6 OTKpBITHE U KCCIIEI0BAHNE botordpdekra.

OIITUKH

doroadpdexra. OnbrTer AT
CroneroBa. 3akoHs! hoTorddexTa.
YpaBHeHue DUHINTENHA 111

OOBsicHeHHE OCHOBHBIX MPUHIIUIIOB
JEUCTBHSI TEXHUYECKHUX YCTPOMCTB,
TakuX Kak: oTorsemMeHr,
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Crpoenue atoma

dororddekra. «KpacHas rpaHUIa»
dboTtoarddekra.

JlaBnenue ceera. OnwiTel I1.H.
JleOeneBa.

XUMHUYECKOE ICMCTBHUE CBETA.
TexHuueckue ycTpoucTBa u
MPAKTUIECKOE IPUMEHEHHE!
dboTo31eMeHT, HOTOIATUHK,
COJTHEYHast OaTapesi, CBETO IO/

Mopens atoma Tomcona. OnBITE

Pesepdopna 1o paccesHHIO 0-9acTHII.

IImanerapnas Mozenb aToMa.
[Toctynatel bopa. U3nyuenue u
noryoieHne GoToHOB MpU Nepexoe
aToma C OJJHOTO YpOBHS SHEPTHH HA
npyroi. Buasl cnektpos. Criektp
YPOBHEM 3HEPrUU aTOMa BOJOPOAA.
BosHOBBIE cBOiCTBA YacTUL. BOIHBI
ne bpoiurs. Kopryckynsipao-
BOJIHOBOU JTyalu3M.

CrnOHTaHHOE W BBIHYK/JIEHHOE

¢doronaTuuk, coaHeyHas Oarapes,
CBETOJUO/I; U YCIOBUM UX
0€3011aCHOTO MPUMEHEHUS B
MPAKTHYECKOH JKU3HH.

Pemenue pacy€THbIX 3a/1a4 ¢ IBHO
3a/TaHHON (PU3UYECKON MOJIETIBIO C
WCIOJIb30BAHUEM OCHOBHBIX 3aKOHOB
U GopMyJ1 KBAHTOBOM ONTHKH.
Pemenue kaueCcTBEHHBIX 3a7a4 C
OMOPOM Ha U3yUYEHHbBIE 3aKOHBI,
3aKOHOMEPHOCTH KBAHTOBOW OITHKH.
PacnioznaBanue ¢puznyeckux sSBIEHUN
B y4eOHBIX OIBITAX:
(dhoTosnekrpuueckuii 3pdexr,
CBETOBOE JIABJICHHE.

Onucanue U3y4eHHbIX KBAHTOBBIX
SIBIEHUM U MIPOLIECCOB C
UCIIONIb30BaHUEM (PUZNYECKUX
BEJIMYMH: CKOPOCTh
ANEKTPOMArHUTHBIX BOJH, IJTMHA
BOJTHBI M YaCTOTa CBETA, YHEPTHUS U
UMIYIbC GOTOHA

N3ydenue monenu onsita
Pezepdopna.

[IpoBenenue sKkcriepruMeHTa Mo
HaOJII0JICHUIO TMHEHYATOTO CTIEKTpa.
Ornenka abCONMIOTHBIX U
OTHOCHUTEIILHBIX TTOTPEITHOCTEH
U3MEpEeHHH (PU3NYEeCKUX BEIUYUH.
N3yuenne moaenu aroma: TomcoHa,
TJIaHETapHOW MOJIETIH aToMa, MOJIeTT!
aroma bopa.

N3ydenue criekTpa ypoBHEW dHEPTUH
aToma Bojiopoga. O0bscHEHHE
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ATOMHOE PO

U3JIyYEHHUE.

TexHuueckre ycTpoucTBa u
NPaKTUYECKOe IPUMEHEHUE:
CIIEKTPAJIbHBIN aHAINU3 (CIIEKTPOCKO),
J1a3ep, KBAaHTOBBIN KOMIIBIOTED

OKCIIEpUMEHTBHI, 10Ka3bIBAIOINE
CJIOHOCTb CTpoeHHUS siipa. OTKphITHE
panroakTUBHOCTH. OIBITHI
Pesepdopaa no onpeneneHuro cocraa
pazOaKTUBHOTO U3JIYy4ECHHUS.
CaoiicTBa anbda-, 6era-, raMma-
u3nydeHus. Bnusuaue
pPaZ0aKTUBHOCTH Ha KUBBIE
OpraHU3MBlI.

OTKpBITHE TPOTOHA U HEUTPOHA.
Hyxnonnas monens sapa
I'eitzenOepra-NBanenko. 3apsia sapa.
MaccoBoe uncio sapa. M3oTomnsl.
Anbda-pacniaz. INEKTPOHHBIN U
MO3UTPOHHBIN OeTa-pacnan. ["amma-
M3JIy4eHHE. 3aKOH PaJMOaKTUBHOTO
pacnaza. JHEprus CBSA3HM HYKJIOHOB B
anpe. SinepHsie cuibl.

Jedext maccol siipa. SnepHeie
peakuuu. Jlenenue u CUHTE3 siAEp.

MPUHIIUIIOB JEUCTBUSA U YCIOBUM
0e301acHOTO IPUMEHEHUS
CIEKTPOCKOIIA, JIa3epa, KBAaHTOBOTO
KOMIIBIOTEPA.

Pemrenne kaueCTBEHHBIX 3a7a4 C
ONOPOM Ha U3YYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUECKUE
siBreHust o Teme «CTpoeHune aToma.
Pacrio3naBanue GuU3NYECKUX SIBICHUH
B YU4E€OHBIX OIBITaX: BOBHUKHOBCHHUE
JIMHENYaTOro CIEKTPa U3Iy4EHHUs.
AHann3 KBaHTOBBIX MPOIIECCOB U
SIBJICHHI C MCTOJIb30BaHUEM
noctynatoB bopa

N3yueHne 3KkCiepuMeHTOB,
JTIOKA3bIBAIOIINX CIIOKHOCTh CTPOCHHUS
aTOMHOTO si/pa.

WccnenoBanue TpekoB vyacTul (1o
rotoBbIM (hoTorpadusim).

N3yuenue saepHBIX CUII, SIIEPHBIX
peakiMii CHHTe3a U pacraja,
TEPMOSJIEPHOTO CUHTE3A.

N3ydyeHune HyKJIIOHHOW MOJIENH sA1pa
I'eitzenbepra-MBanenko.

OObsicHeHHEe yCTpOWCTBA U
MIPUMEHEHHUSI I03UMETPA, KaMePhI
BuunbcoHa, simepHoro peakropa,
aTOMHOM OOMOBI.

Pemenue 3agau ¢ onopoit Ha
MOJTyYeHHBIC 3HAHUSA, B T.4. O 3apsjc U
MacCOBOM YHCIIE siJIpa.
Pacnio3naBanue pusnyeckux siBIEHUAN
B yU€OHBIX OIBITaX U B OKPY>KaIoIIei
JKU3HH: €CTECTBEHHAS U
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Snepusliii peakrop. TepmosaepHbIi
cunres. [Ipobaembl 1 nepcrneKTUBBI
AJIEPHON SHEPIETUKH. DKOJIOTUYECKUE
ACIEKTBI IEPHON SHEPIETUKH.
OnemeHTapHble YacTUllbl. OTKpbITHE
IIO3UTPOHA.

MeTtoapl HaOJIIOIEHUS U pErUCTpaluu
AJIEMEHTApHBIX YaCTHII.
OyHAaMEHTAIbHBIE B3aUMOJECHCTBUS.
EnuHCcTBO DM3uueckoit KapTHHBI
Mupa.

TexHuueCcKue ycTpoicTBa U
IIPAKTUYECKOE IPUMEHEHHE!
JI03UMETp, KaMmepa Buiibcona,
AJIEpHBIN peakTop, aToMHass bomOa

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

51 DneMeHThl aCTPOHOMUU
' 1 acTpoHU3HUKH

3TaHI)I pa3BI/ITI/Iﬂ aCTpOHOMI/II/I.
[TpukiagHOE U MUPOBO33PEHUECKOEC
3HAaYEeHHE aCTPOHOMUHU.

Bun 38é3nn0r0 Heba. Co3Be3aus,
HpKI/Ie 3Bé3)1])l, IJIaHETHI, UX BUAUMOC

HMCKYCCTBEHHAs! PaIuOAKTUBHOCTbD.
Omnuncanne KBaHTOBBIX SIBJICHUN U
MIPOIIECCOB C UCIIOJIb30BAHUEM
(hU3UYECKUX BEITMYUH: IEPUOJT
nojypacnajia, SHepTrusi CBs3U
ATOMHBIX s7ep, 1e(HEeKT MacChl sapa.
AHanu3 IporeccoB U SIBICHUH ¢
HCITOJIb30BAaHNEM 3aKOHOB U
MOCTYJIATOB: 3aKOH COXpaHEHUs
3JIEKTPUYECKOI0 3apsiia, 3aKOH
COXpaHEHHUs MacCOBOI'0 YHUCIIA,
noctynatsl bopa, 3akon
pPaIuoOaKTUBHOTO pacraja.

VYyactue B paboTe Kpyrioro crona
«DyH1aMEHTAIIbHBIC
B3auMoAeHCcTBUS. EnrHCTBO
(bu3nIecKoil KapTHHBI MEPaY.
Hcnonbs3oBanre HHPOPMAITMOHHBIX
TEXHOJOTHH IS TIOMCKA,
CTPYKTYPUPOBaHUS, UHTEPIIPETALUU U
MpeACTaBICHUs HHOOPMAITUU TIPH
MIOATOTOBKE COOOIICHUM O
MIPUMEHEHUH 3aKOHOB KBAaHTOBOM
(U3HUKYU B TEXHUKE U TEXHOJOTHUSX,
9KOJIOTUYECKHX ACTEeKTax sIePHOMN
SHEPIreTUKHU

IloaroroBka cooOuieHuii 00 dTamax
Pa3BUTUS ACTPOHOMHH, O MIPUKIIAJTHOM
Y MUPOBO33PEHYCCKOM 3HAYCHUHU
ACTPOHOMHU, O METOJIaX MOTYICHHUS
Hay‘—IHI)IX aCTpOHOMquCKHX 3HaHHI>i,




IIBIDKEHUE.
ConHe4yHast CHCTEMA.

Connne. ColHedHass aKTUBHOCTb.
Uctounuk sneprun CosHiia v 3BE3/1.
3BE3/bI, X OCHOBHEBIE
XapakTepucTuku. [uarpamMmma

((CHGKTpaHBHBIfI KJIaCC — CBETUMOCTB».

3BE3 bl IIaBHOU
[10CJIEZI0BATENBHOCTH. 3aBUCUMOCTD
«Macca — CBETUMOCTb» JJIsl 3BE3]1
IJIABHOM I1OCJIEN0BATEIBHOCTH.
Bnytpennee crpoenue 3B€31.
CoBpeMeHHbIE NPECTABIECHUS O
MIPOUCXO0KIEHUH U 3BoTounu ConHua
1 3BE3/1. DTaIlbl )KU3HU 3BE3]I.
Muneunslii [1yTs — Hama ["anakruka.
[Tonoxenue u amxenue ConHIla B
lNanaktuke. TUIBI ranakTUK.
Pannoranaktuku n kBaszapel. YEpHble
JBIPBI B IIpaX TaJIaKTHK.

Bcenennas. Paciuupenue BeeneHHOM.
3akon Xabb6mna. Pazberanue rajakTuk.
Teopus bonbmoro B3peIBa.
PenukroBoe usnydeHue.

Macmrabnast ctpykrypa BeeneHnHoid.
MeraranakTuka.

Hepeménnsie mpoOieMbl acCTpOHOMUU

OTKPBITHUSIX B COBPEMEHHOMN
ACTPOHOMUH.

N3yueHnne COBpeMEHHBIX
IPEACTABICHUI O TPOUCXOXKICHUU U
sBositoniy CosHLA U 3BE3 .
W3yueHune TUIIOB rajlakTHK,
paguorajakTUK U KBa3apoB.
N3yyenue nBuxeHust HEOECHBIX Tel,
9BOJIIOLMY 3BE3 1 BeeneHHol,
IIPOLIECCOB, TPOUCXOIAIIMX B 3BE3/1AX,
B 3BE3JHBIX CUCTEMAX, B
MEXTaJIaAKTUYECKOM cpefe,
MaciITaOHON CTPYKTYpbl BeeneHHo.
OO6wbscHenue pacmupenus BeenenHoi
Ha OCHOBE 3aKOoHa Xab0uia.
[ToaroroBka k 00CyX/IEHUIO
HEPEIICHHBIX MPOOJIEM aCTPOHOMHUH.
[IpoBenenue HabIIOCHMIA
HEBOOPYKEHHBIM IJIa30M C
UCIIOJIb30BAHUEM KOMIIBIOTEPHBIX
MIPUIIOKEHUHN JUIS OTIPEICIICHUS
MOJIO’KEHUsI HeOEeCHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3ausi CeBepHOro noiymapus u
SIPKUE 3BE3MBI.

[IpoBenenue HaOMIOACHUIA B TEIECKOII
Jlynsl, mianet, Mneunoro IlyTu.
VYyacTue B AUCKYCCUU O HEPELIEHHBIX
npoGyeMax acTpOHOMUU

Uroro no pazgeny

7

Pa3nesn 6. OBOBIIAIOILIEE TIOBTOPEHUE

6.1 O6o0miaromiee

4

O000111eHHUE U CUCTEMATU3ALMS
COJICpKAaHUS Pa3JIEIOB Kypca

VY4acTue B AMCKYCCHH O POIH (PU3UKH
Y aCTPOHOMUU B PA3IUYHBIX cepax




IIOBTOPEHHE

«MexaHnukay, «MoJnekyispHas
buznKa U TepMOJMHAMUKAY,
«dnexkrpoauHamukay, «Konebanus u
BOJIHBD», «OCHOBBI CIIELIUATIbHON
TEOPHUH OTHOCUTEIHHOCTH,
«KBanTOBast pusnkay, « IEMEHTHI
ACTPOHOMHH U acTPOUBUKIY.

Ponb pusuku u actpoHomMuu B
3KOHOMUYECKOM, TEXHOJIOTHISCKOM,
COITMAIbHOM M ATHYECKOH chepax
JIeATETLHOCTH Y€JI0OBEKa, POJIb U
MeCTO (PU3UKHU ¥ aCTPOHOMHUH B
COBPEMEHHOM Hay4YHON KapTUHE MUpa,
3HaUYE€HHUE ONUCATEIbHOM,

JIeSITEIIbHOCTH YeJIOBEKA.
ITonroroska cooOILIEHHN O MeCTE
(hu3HUECKOi KapTUHBI MUPA B PSATY
COBPEMEHHBIX MPEACTABICHHUH O
MpUpo/Ie.

BrinonHeHnue yuyeOHBIX 3a/1aHUH,
JEMOHCTPUPYIOLIUX OCBOCHUE
OCHOBHBIX TTOHATUH, PU3HUESCKUX
BEJIMYUH U 3aKOHOB Kypca QpHU3UKU
10-11 xnaccos

Htoro no paznemny 4
PezepBHOE BpeMms 3
OBIIEE KOJIMYECTBO YACOB 68

I10 ITPOT'PAMME




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Koan4yecTBO 4acoB
Nen/m  Tema ypoka Kourpoububle IIpakTHyeckue ICKTPOHHLIE UHPpoBLie
Bcero o0pa3oBaTe/ibHbIE PeCYPChI
padoThI padoThI
DismKa — HAYKa O MHPOE. https://lesson.academy-
1 HayHHbe METO/E! HOHANIA 1 content.myschool.edu.ru/lesson/79d7ab78-
OKpYKAIOIET0 MHpa le77-4faf-9158-
68a140cled86?backUrl=%2F03%2F10
Poub u mecto dusnicu 5 . https://lesson.academy-
) E;;ﬁi%ozgf;i?if;;imﬂ 1 content.myschool.edu.ru/lesson/013f886¢c-
MPAKTUYECKOU JeATETbHOCTH SC27-47a9-86e9-
. ea726710f582?backUrl=%2F03%2F10
JIIoJIe
MexaHH4eCKOe ABUKEHHE. https://lesson.academy-
OTHOCHUTENBHOCTh MEXAHUYECKOTO content.myschool.edu.ru/lesson/6eb9444f-
3 1
nemwkenus. [lepemenienue, cda8-4f7c-988b-
CKOPOCTb, YCKOPEHHUE 08577ab1bb06?backUrl=%2F03%2F10
https://lesson.academy-
4 PaBHOMEpHOE NIpsAMOJIMHEITHOE 1 content.myschool.edu.ru/lesson/7cbfc020-
JIBUKCHHE d2d4-4305-8e43-
6ef84d3c9e10?backUrl=%2F03%2F10
https://lesson.academy-
5 PaBHOyCKOpEHHOE NpSIMOIMHENHOE 1 content.myschool.edu.ru/lesson/9e5ce9b2-
JIBUKCHHE 4e19-48cd-bc80-
d3b6aa76139c?backUrl=%2F03%2F10
6 CBoOoaHoe majeHue. Y CKopeHue 1 https://lesson.academy-

CBOOOIHOTO ITaJICHNA

content.myschool.edu.ru/lesson/4bdf238a-



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

KpuBosmHeliHOE ABUXKEHUE.

7e3a-42b3-bc3f-
3162c11442cb?backUrl=%2F03%2F10

https://lesson.academy-

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

7 JIBr>KeHre MaTepuaibHOM TOYKHU 10 5827-456f-bd37-
OKpYRHOCTH 2b94aas1c148?backUrl=%2F03%2F10
IIpuHIUII OTHOCUTEIBHOCTH
8 lanunes. UnepuunanbHble CHCTEMBI
otcyeTta. [lepBbiit 3akoH HproToHa
https://lesson.academy-
Macca tena. Cuna. [Ipuniun
. content.myschool.edu.ru/lesson/f6508¢25-
9 CYNEPIIO3ULINH CHIL. BTOpOI/IVSaKOH 0043-4e51-8eed-
HetoToHa 115 MaTepuaikHOH oM 371cab4d8f13?backUrl=%2F03%2F10
10 Tperuii 3akon Herotona s
MaTepHaIbHBIX TOUEK
https://lesson.academy-
3aKOH BCEMUPHOTO TATOTEHUSI.
content.myschool.edu.ru/lesson/702e7550-
11 Cuna Tspxectu. [lepBas 1247-deeT-ad03-
KOCMITHECKasd CKOPOcTh 014291658319?backUrl=%2F03%2F10
https://lesson.academy-
Cuna ynpyroctu. 3akoH ['yka. Bec content.myschool.edu.ru/lesson/700e4619-
12 Tela 250f-45f8-baa8-
7d3c5ael6b52?backUrl=%2F03%2F10
Cuna tpenus. Koapdunment https://lesson.academy-
13 TpeHus. Cuiia COpOTUBIIEHUS TPU content.myschool.edu.ru/lesson/e77b838d-
JOBMOKCHUHU TEJIA B XKUJIKOCTH UIIA acae-499c-ad7c-
rase d6454fad35c2?backUrl=%2F03%2F10
14 ITocTynarenbHOE U BpalaTeIbHOE https://lesson.academy-

JBIKEHUE a0COIIOTHO TBEPIOTO

content.myschool.edu.ru/lesson/6184a622-



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/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

Tena. MomedT cunbl. [1imeuo cuiibl.
YcnoBust paBHOBECHS TBEPIOTO
Tela

d203-479d-bd27-
0513086c55d9?backUrl=%2F03%2F10

NMnynbsc MmaTepuabHOM TOYKH,
CUCTEMBI MAaTEPUAIIbHBIX TOYEK.

https://lesson.academy-

content.myschool.edu.ru/lesson/789ff4de-

15 Nmnynbe cuiibl. 3aKOH COXpaHEHUs 1b59-4202-86¢9-
uMnyJibca. PeakTuBHOE IBUKEHHE 04acedba5693?backUrl=%2F03%2F10
PaboTa 1 MOITHOCTH CHIIBI. https://lesson.academy-
16 Kunernueckas sneprus content.myschool.edu.ru/lesson/7085bd7f-
MaTepuaabHOW Touku. Teopema 00 8064-4cel-abe7-
U3MEHEHUN KNHETUYECKOW DHEPTrUuu 132b92a518f2?backUrl=%2F03%2F10
IloTeHunanpHas SHEPTHUs.
[loTenunanpHas 3HEPrUst ynpyro il atd oy,
. content.myschool.edu.ru/lesson/7e02b436-
17 nepopMHUPOBaHHON NIPYKUHBIL. 5433-4129-b5.15-
Horentmanpitas Sueprits Tena 7482532250 ?backUrl=%2F03%2F10
BOJIM3U MOBEPXHOCTH 3eMIIU
IloTeHunanbHBIE U
HenoTeHUuanbHble CHIIbl. CBS3b
https://lesson.academy-
paboThl HENOTEHLUATBHBIX CHJI C
18 AMEHEHIEM MeXAHIecKoit content.myschool.edu.ru/lesson/ef2a4836-
b49d-476a-9b8d-
PHEPTHH CHCTEMBI TeII. 3aKOH 29¢3d4cef324?backUrl=%2F03%2F10
COXPAHEHHUS MEXAaHUUYECKON
SHEPrUHU
JlaboparopHnast pabota
«HccnenoBanue cBsizu pabOTHI
19 CHJIBI C U3MEHEHHEM MEXaHUYECKOM
SHEPTrUM TeJla Ha IpUMEpe
PacTSKEHUS PE3UHOBOIO XKTyTa)»
20 KonTponbhas pabota no teme



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/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

«Kunemaruka. J[unamuka. 3aKOHBI
COXPAHEHHUS B MEXaHUKE)

OcCHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON

https://lesson.academy-

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

21
Teopun. BpoyHOBCKOE JBHKEHUE. 646f-449b-93d5-
Tuddysus 736acd86bdad?backUrl=%2F03%2F10
XapakTtep JBUKEHUA U https://lesson.academy-
99 B3aMOJCUCTBHS YAaCTUI] BEIIECTBA. content.myschool.edu.ru/lesson/42942724-
Mopenu cTpoeHus ra3os, 896b-4ecb-8201-
YKUJIKOCTEN U TBEPJBIX TEIl 5cd3859d520d?backUrl=%2F03%2F10
23 Macca monekyi. KonuuectBo
BeniecTBa. [locrosnHas ABoraapo
https://lesson.academy-
TennoBoe paBHOBECHE.
24 T B content.myschool.edu.ru/lesson/a3990d2d-
eMIieparypa 1 e€ u3MepeHHe.
]_HMH patypau HSMEPCHHU ee77-4408-b111-
Kaa remneparyp Leabcus 8b0533ab7790?backUrl=%2F03%2F10
o5 Uneanpusiii raz 8 MKT. OcHOBHOE
ypaBHeHue MKT
AOcomtoTHas TeMrepaTypa Kak
DA COCIHEI CTHYCCKON https://lesson.academy-
M HEW KUHETHYECKON
26 pa cped content.myschool.edu.ru/lesson/f543b715-
z;{eprpm JIBI;\)/I[(eHI/IS[ MOJIEKYJI. 1420-413¢-8daf-
papHeHIE Metereesas bb70cb26299a?backUrl=%2F03%2F10
Knaneiipona
27 3axoH JlanpToHa. ['a30BbIe 3aKOHBI
JlaGopatopHnas pabora https://lesson.academy-
28 «HccnenoBaHue 3aBUCUMOCTU content.myschool.edu.ru/lesson/6b719226-

MEXy apaMeTpaMu COCTOSIHUS
Pa3peKEHHOTO ra3a»

6ad3-4ea4-8533-
c3ebd1651365?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/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

I/I3OHpOI_[CCCBI B HACaJIbHOM ra3€ u

https://lesson.academy-
content.myschool.edu.ru/lesson/72c240a0-

29
uX rpauueckoe MpeacTaBIecHIe 04ef-4fb4-931b-
a42ded7a031b?backUrl=%2F03%2F10
Buyrpennss sHeprus
yIp p . https://lesson.academy-
TEPMOJAMHAMUYECKON CUCTEMBI U
. content.myschool.edu.ru/lesson/ec7675d9-
CII0cOOBI €€ H3MEHEHUS.
30 K 5 6af4-4eeb-bbfe-
OJINYECTBO TEILIOTHI U paboTa.
p 51a0a1d0ff87?backUrl=%2F03%2F10
Buytpennss sneprus
OJTHOATOMHOI'O UJI€AJILHOTO Ta3a
https://lesson.academy-
content.myschool.edu.ru/lesson/9696f2df-
31 Buapl Teronepenaun
03e2-4944-a2ed-
6c5120961cf9?backUrl=%2F03%2F10
VYV nenpHas TEINIOEMKOCTE BEIIECTBA.
32 KonnuecTBo TemioTsl npu
Teruionepenade. AanadaTHbII
MpoIIecc
https://lesson.academy-
33 IlepBeIlii 3aKOH TEPMOJUHAMMKY U content.myschool.edu.ru/lesson/c821465e-
€ro IpUMEHEHHE K U30IIpolieccaM b8d5-4cb4-9052-
633b8f4e8fc4?backUrl=%2F03%2F10
https://lesson.academy-
HeoOpatumocTs nporieccoB B
34 B . content.myschool.edu.ru/lesson/88a47031-
npupoae. Bropoii 3akoH
pHpoZ p 1681-469b-baco-
TEPMOHAMIKH alb6f9adf3e9?backUrl=%2F03%2F10
35 [punuun nevicteus u KIT/Q
TEIIOBOM MAaIIMHBI
36 uxn Kapnao u ero KIT/]



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
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

DKoorn4ecKre mpoodIeMbl

37
TETUIOHEPTEeTUKH
Oo6o06maromuii ypox
38 «Monexynspaas ¢puzuka. OCHOBBI
TEPMOTUHAMHUKI
KontposbHas paboTa mo teme
39 «Monexymnsapraas ¢puzrka. OCHOBBI

TEPMOTUHAMHUKI
https://lesson.academy-

40 [TapooOpa3zoBaHue 1 KOHJCHCAIIHSL. content.myschool.edu.ru/lesson/ae3edOee-

Hcnapenue u kunenue 8743-4082-bc08-
cc0737c43ad4a?backUrl=%2F03%2F10

AOCOJIFOTHAS U OTHOCUTEIbHAS

41 BIQXKHOCTh Bo3ayXxa. HaceieHHbIN

nap

TBépnoe Teno. Kpucrammueckue u
https://lesson.academy-

amopdHbIe TerIa. AHU3OTPOIIHUS

42 cpoiicTs kpuctamios. K content.myschool.edu.ru/lesson/e5a85fa8-
8c32-4481-a750-

KpUCTAILIEI. COBPEMEHHEIE c4ab6d1b5eb5?backUrl=%2F03%2F10

MaTepuaibl
https://lesson.academy-

[1naBneHne U KpUCTATIIA3AIIMSL.
content.myschool.edu.ru/lesson/00c789d1-

43 V nenpHas TEIIOoTa MJIaBIECHHU. c752-4d59-81d7-

Cybmumanus foa72acd88e6?backUrl=%2F03%2F 10
https://lesson.academy-
content.myschool.edu.ru/lesson/30d5d57e-

44 VYpaBHeHHe TEIIOBOro OanaHca {7ee-419e-b211-
0d03ealelcda?backUrl=%2F03%2F10
45 OnexTpu3anus Tei. DIEKTPUIECKUI https://lesson.academy-



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

3apsan. I[Ba BUJA SJICKTPUUCCKHX
3apsa10B

[IpoBOAHMKY, TUINEKTPUKU U
MOJIYTIPOBOTHUKH. 3aKOH

content.myschool.edu.ru/lesson/fa4d72f{8-
095a-4c52-9dcl-
312c833afele?backUrl=%2F03%2F10

46
COXpaHEHHUS JIECKTPUUECKOTO
3apsaa
. https://lesson.academy-
B3aumopeiictBue 3aps10B. 3aKOH
. . content.myschool.edu.ru/lesson/e7f8c786-
47 Kynona. To4yeuHbIi 2IEKTPUYECKUI
2334-4998-8bc0-
3aps
P 82c84a3115867backUrl=%2F03%2F10
Hanpsxk€HHOCTB 3JIEKTPHYECKOTO https://lesson.academy-
48 noss. [IpuHuun cynepno3unuu content.myschool.edu.ru/lesson/5311bf95-
BJIEKTPUYECKUX Moje. JInnun 358b-4ffd-9592-
HaANPsHKEHHOCTH 250826752413?backUrl=%2F03%2F10
https://lesson.academy-
Pabota cwit ajeKkTpocTaTHIecKoro
content.myschool.edu.ru/lesson/4fff851d-
49 noutst. [Torenman. PasHocts
0d6d-4358-b3d7-
IOTEHI[AATIOB
1 0d9534fcc805?backUrl=%2F03%2F10
https://lesson.academy-
[IpoBOIHMKY U AUDIIEKTPUKH B
50 S — content.myschool.edu.ru/lesson/3cfb819f-
CKOM IIOJIE.
I P 6ac2-4809-afa3-
WDJIEKTpHUECKas IMIPOHUIIAEMOCTD
p poHHH 570c1942dc23?backUrl=%2F03%2F10
https://lesson.academy-
51 Y K content.myschool.edu.ru/lesson/eb0d51e2-
éMkocThb. KoHneHcarTo
p a p b6a8-4a34-ac91-
323c10be2el15?backUrl=%2F03%2F10
50 DNEeKTPOEMKOCTD MIIIOCKOTO https://lesson.academy-

KOHJIEHCAaTopa. DHEeprus

content.myschool.edu.ru/lesson/f8ff0a10-



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/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

3apsHKEHHOI0 KOHAEHcaTopa

b1fa-4120-809d-4cc24a7f44e8

53

54

55
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58

59

JlabGopaTopHas padota "M3mepeHue
3IEKTPOEMKOCTH KOHAeHcaTopa'

[IpunIUI NECTBUSA U IPUMEHEHUE
KOHJICHCATOPOB, KOIMMMPOBAIBLHOTO
ammapara, CTpyHHOT0 IpUHTEpA.
DNeKTpocTaTUYECKas 3aIllHTa.
3azeMIIeHHE AIIEKTPOIPUOOPOB

DNEeKTPUYECKHUM TOK, YCIOBHS €r0
cyuiectBoBanus. [10CTOSHHBIN TOK.
Cuna toka. Hanpspkenue.
Conporunenue. 3akon Oma aJist
y4acTKa 1enu

ITocnenoBarenbHOE, NapaeIbHOE,
CMEIIaHHOE COEeIMHEHHE
pOoBOJIHUKOB. JIaGopaTtopHas
pabota «/3ydyeHue cMeIanHoro
COEJIUHEHUS PE3UCTOPOBY

PaboTa 1 MOITHOCTH
ANEKTPUYECKOTO TOKA. 3aKOH
Jxoynsa-Jlenna

3axon OMa 171 OJIHOM
(3aMKHYTOI) 3JIE€KTPUYECKOM LIeH.
Kopotkoe 3aMbIkaHue.
JlaGopatopnas pabora «3mepenue
OJIC uCTOYHHKA TOKA U €TO
BHYTPEHHETO COIPOTHUBIICHUS

3J'IeKTpOHHa$I MMpOBOAMMOCTD
TBépI[LIX METaI0B. 3aBUCHMOCTD

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/5a575f8b-

7c60-4088-86ee-59403eb3eabl

https://lesson.academy-

content.myschool.edu.ru/lesson/3b66db43-

15e7-4151-a165-aba9469d2450

https://lesson.academy-

content.myschool.edu.ru/lesson/e15b92e5-



https://lesson.academy-content.myschool.edu.ru/lesson/f8ff0a10-b1fa-4120-809d-4cc24a7f44e8
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

COMPOTHUBIICHUS METAJIJIOB OT
TEeMIIEPaTypHI.
CBepXnpoBOJIUMOCTD

0007-420e-a68b-c6105a5e0a53
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DNEKTPUUECKUN TOK B BaKyyMe.
CBolicTBa 3JIEKTPOHHBIX ITyYKOB

[TonynpoBoIHUKH, UX COOCTBEHHAs
Y IPUMECHAsk TPOBOAUMOCTD.
CaoiicTBa p—N-miepexo/a.
[TosrympoBOTHUKOBEIE PUOOPHI
DIEeKTpUYECKHI TOK B pacTBOpax U
pacrmiaBax 3JIeKTPOJIUTOB.
DNEKTPOIUTHYECKAS AUCCOIUAITHS.
DneKkTponn3

DJIEKTPUUYECKUH TOK B Ta3ax.
CaMoCTOSTENIbHBIN U
HECAMOCTOSITEIbHBIN pa3psil.
Monnus. I1nazma

DeKTpUYecKue Mpudophl U
YCTPONCTBA U MX MPAKTUIECKOE
npuMeHeHue. [IpaBuia TeXHUKU
0€e30IacHOCTH

Oo6o0maromuit ypok
«OTEKTPOANHAMHUKAY

KonTponbHas pabota mo Teme
«Qnekrpocraruka. [locrossHHbIN
3NeKTpudecKuil ToK. Toku B
pa3IMYHBIX Cpeaax»

PesepBHblit ypok. KonTposbHas

https://lesson.academy-

content.myschool.edu.ru/lesson/7a67a321-
93bd-4952-874c-64f47fec7987

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
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pabota mo Teme
"OnexkTpoguHamMuka"

68 PesepBHeIit ypok. O600IIaromuii

ypok 1o reMaM 10 knacca

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68




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
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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
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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
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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
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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
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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
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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



https://resh.edu.ru/subject/28/
https://lib.myschool.edu.ru/
https://lesson.academy-content.myschool.edu.ru/03/10
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