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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TpeOOBaHUWI K pe3yibTaram
OCBOEHHSI OCHOBHOM 00pa3oBaTelbHOW Mporpammel, npeactaBieHHbx B OI'OC
COO, a Takxke c ydy€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETIIIUUA TIpernojiaBanusl ydeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpTraHU3aUAX Poccuiickon Odenepannu, pEATU3YIOIINX OCHOBHEIE
oOpa3oBareabHbIE MPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOW KapTuHbl Mupa oOydarommxca 10-11 kimaccoB mnpu
oOyueHuu ux Qu3uke Ha 0230BOM YpPOBHE Ha OCHOBE CUCTEMHO-JESATEIIbHOCTHOIO
noaxona. Ilporpamma mo ¢usuke coorBercTByeT TpedoBanusm DI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yibTaTam
OOy4eHHMs, & TAKXKE YUYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEIMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHbIMU Y4YE€OHBIMM IpeaMeramMu. B Hel
OIPENENAIOTCS OCHOBHBIE LIEIM HU3Y4YEHHs] (U3UKHU HAa YPOBHE CPEAHETO OOIIEro
o0Opa3oBaHMsl, IJIAHUPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca (DU3MKHU: JTUYHOCTHBIE,
MeTalpeIMETHbIE, IPEeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3rKe BKIFOYAET:

e IUIAHUPYEMBIE PE3yJIbTAaThl OCBOCHUS Kypca (PU3UKU Ha 6a30BOM ypOBHE, B

TOM YHCJIE MTPEIMETHBIE PE3yJIbTaThI M0 rojlaM 00yUEHUS;

e cojepxkaHue yueOHoro npeamera «Ousuka» 1o rogam o0ydeHHs..

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAaX MPHUPOIbI, BHICTYNAasl B
KauecTBe y4eOHOIo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpyxkaromiem mupe. IkoapHBIN Kypc GU3HKK — CHCTEMOOOpa3yIoInii
JUISL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
dbuznyeckoit reorpadueir u actpoHomueid. Mcmonb3oBaHME UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHMM  OmNpeAeNseT XapakTep ¢ pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IOJIy4EHUS! HOBBIX MAaTe€pHalOoB C 3aJaHHBIMUA CBOMCTBAMU M APYTHX.
N3yyenue (Pu3MKM BHOCHUT OCHOBHOW BKJIaJ B (OPMHUPOBAHUE €CTECTBEHHO-
HAay4YHOM KapTUHBI MHpa oOydarouiuxcs, B (popMUpOBaHHE YMEHUU MPUMEHSTH
HAYYHBI METOJ TO3HAHMSI TP BBIIIOJIHEHUU UMH YU€OHBIX UCCIICOBAHUM.

B ocHoBy kypca ¢u3WKu i ypOBHS CpeaHero oOmiero oOpa3oBaHUS
MOJIOXKEH pAN HUACH, KOTOpPbIE MOXXHO paccMaTpUBaTh Kak MPUHLMUIIBI €ro
MTOCTPOCHMUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISIETCA JIOTMYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX Pa3lesioB (PU3UKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B COOTBETCTBMU C HeEW MaTepuanl Kypca (QU3HKU
oObeMHEH BOKPYr (Qu3nueckux Teopuid. Benymum B Kypce sBIseTCS
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTCPHUH, BEIIECTBE H
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHMaa (PU3NYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3uKku ¢ pa3BuTHEM O0OIIEecTBa, a TakkKe C MHUPOBO33PEHUECKUMH,
HPABCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEMaMH.

Hoess npuxnaownoii  nanpasnennocmu. Kypc usuku mpeamnonaraer
3HAKOMCTBO C IIUPOKHM KPYTOM TE€XHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes oxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKXe 00CYXIACHUs
po0JIeM palMOHATIBLHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YpPOBHE CPEAHEro OOIero
oOpa3oBaHus SBIAIOTCS (DU3MUECKue TeopuH ((POopMHUpOBAaHUE TMPEACTABICHUN O
CTPYKTYp€ MOCTpoeHUs: (pusznueckoil Teopuu, posin PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLWIIOB B  COBPEMEHHBIX TMPEACTAaBICHUSAX O NPHUPOAE, TpaHHIAX
MPUMEHUMOCTH TEOpHHl, JJIsI ONUCAHUS ECTECTBEHHO-HAYyYHBIX SBJICHUN U
MIPOIIECCOB).

CHCTeMHO-AeSATENbHOCTHBIN MOIX0J B Kypce (U3MKU Pealn3yeTcs Mpexie
BCEro 3a CUET OpraHU3alyU SKCIEPUMEHTANIBHOU JAESITEIbHOCTH O00YyYaroluXCsl.
Jlnst  6a3oBoro ypoBHsS Kypca (U3MKA — OTO HCIHOJIB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OPATOPHBIX PadoT,
KOTOpbI€ B Iporpamme 1o (usuke oObeIMHEHBI B OOIIMNA CIHCOK YUCHUYECKUX
paKkTUYECKUX padoT. BhifeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIICCTBISCTCS YYaCTHUKAMHU
o0pa30BaTeNBLHOTO TIPOIlecCa MCXOJsd W3 OCOOCHHOCTEW TUIAaHUPOBAHMS W
ocHameHuss kaOmHera Qusmku. Ilpm »dToM obOecrmieumBaeTcs  OBJIAJICHHUE
OoOy4YaromMUMHUCd YMEHHUSIMHU TPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCIICIOBAHUS
3aBUCUMOCTEH (DU3NYECKUMX BEJIWYUH M TIOCTAHOBKY OIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YIENSAETCS PEHICHUIO PACUYETHBIX MU KaYE€CTBEHHBIX
3amad. [Ipu 3TOM n71st pacu€THBIX 3a/1ady MPUOPUTETOM SIBJSIIOTCS 3aJayd C SIBHO
3aJlaHHOM (DU3UYECKON MOJIEIbIO, MO3BOJISIONINE TIPUMEHSITh U3YYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH Kak M3 OJHOTO pasliena Kypca, Tak U UHTETPUPYs 3HAHUSA W3
pa3HbIX pasnaenoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKaHUS (PU3NUYECKHX SBJICHUH M MPOIECCOB B OKPYKAIOIICH
KU3HH, TpeOyronue BbhIOOpa (U3MYECKON MOAENU Mg CUTyalluu MPaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBuum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(bU3UKY Ha YPOBHE CPEHEro 0011Iero 00pa3oBaHusl JOJKEH U3YYaThCsl B YCIOBHSIX
MpeIMETHOr0 KaOuHeTa (U3MKWA WIA B YCJIOBHUSIX HHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (Qu3MKM HOIKHO OBITH
HeoOXxouMoe J1abopaTopHoe 00OpyIOBaHUE [Ji BBIMIOJHEHUS YKa3aHHBIX B
nmporpamMme 1o (pU3NKEe YUCHHUYECKHX MPAKTHUUECKHX PaboT W JEMOHCTPAIIMOHHOE
o0opy10BaHUE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpMHpYETCS B COOTBETCTBHHM C
MPUHITUTIOM MHWHUMAJIBHOM  JOCTaTOYHOCTH H  OOECMEYMBACT IMOCTAHOBKY
MIEPEUYNCIICHHBIX B TMporpaMMe 1O (GU3NKE KIIOYEBBIX JIEMOHCTpAIUi IS
WCCIICMOBAHMUSI  M3y4aeMbIX  SBIEHHUA ©  TPOIECCOB, OJMIUPHYCCKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHECHHM.

JlabopaTopHoe 00OpyIOBaHHE MJII YYEHUYECKHX TMPAKTUYECKUX padboT
dbopMupyeTCs B BUIE TEMAaTHYECKHX KOMIUICKTOB W OOCCTICUMBACTCS B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTHmueckue KOMIUIEKTHI
7a00paTopHOTO O00OPY/IOBaHUS JOJKHBI OBITh TMOCTPOSHBI Ha KOMIUICKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(POBBIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETHLHBIX CUCTEM B BHJI€ TU(PPOBBIX JTaOOpATOPUH.

OCHOBHBIMM LEJIIMHU U3y4€HUS PU3UKHU B 001IEM 00pPa30BAHUU SBIISIFOTCS:

e (opMUpOBaHHWE HHTEpPECAa W CTPEMJICHHS OOYYaIOIIUXCS K HAydHOMY
U3YYCHUIO TPHUPOJIbI, PAa3BUTHE HMX HHTEJUICKTYyaJIbHBIX W TBOPUYECKHUX
CIIOCOOHOCTEI;

e Da3BHUTHEC NPEICTABIICHUNA O HAYYHOM METO/IE MMO3HAHUSA B (DOPMHUPOBAHHE
MCCJICIOBATEILCKOTO OTHOIICHUS K OKPYKAIOIUM SBIICHUSIM;

e (opMUPOBaHHME HAYYHOTO MHPOBO33PEHHUS KaK pe3yiabTaTa H3ydeHUs
OCHOB CTPOCHHMS MaTepuu U pyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

e (GopMHUpOBaHHE YMEHUN OOBICHATH SBJICHUS C HCIOJIH30BAHUEM
bU3NYeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

e (GopMHUpPOBAHHE TPEACTABICHUN O poiid (DU3UKH I PAa3BUTHS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHUH.

JlocTmxeHne 3TUX 1enei 00ecrednBaeTCsl pelIeHneM CIEeIyIOMMUX 3a71ad B

mpoliiecce u3ydeHus Kypca GU3NKy Ha yPOBHE CPETHETO O0Iero oOpa30BaHuUs:



e TPHOOPETEHHE  CHCTeMbl  3HaHMK 00  0o0mmMX  (U3UYECKUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpHsIX, BKJTFOYASI MEXaHUKY,
MOJICKYJIIPHYIO  (PH3WKY, JJIEKTPOJWHAMUKY, KBAaHTOBYIO (HU3UKY W
AIIEMEHTBI aCTPOPU3UKH;

e (GopMHUpOBaHHE YMEHUW TPUMEHSITh TEOPETUUYECKUE 3HAHUA  JUIS
OOBsICHEHHUS (PU3WYECKUX SBICHUH B TPUPOAEC U IS TPUHATHA
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHON KU3HU;

e OCBOCHHME CIIOCOOOB pEIICHUS Pa3IMYHBIX 3aJad C SBHO 3aJaHHOM
bu3nueckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3faHue GU3NUeCcKor MOJEINH, aJIeKBAaTHON yCIIOBUSM 3aJa4H;

e TIOHMMaHUE (PU3NUECKHX OCHOB W TIPHUHIIMIIOB JEHCTBUS TECXHUYCCKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, X BIUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJIAJICHUE METOJAMH CaMOCTOSITEJILHOTO TIJIAHUPOBAHMS U TPOBEICHUS
(GU3NYECKUX DKCICPUMEHTOB, aHAIN3a W HHTEPIPETAIuU MHGOPMAIIHH,
OTIpeeNIeHNs TOCTOBEPHOCTH MOTyUYEHHOTO PE3yIIbTaTa;

e CO3JIaHWE YCJIOBHM ISl pa3BUTH YMEHUHN MPOEKTHO-HCCIEI0BATEIbCKOM,
TBOPYECKOH J1€ATEIbHOCTH.

Ha wuzydenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETOo
oOpazoBanus oTBoauTcst 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HeJEN0), B
11 kmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 1O (QHU3MKE TepeueHb J1abopaTOPHBIX U
MPAKTUYECKUX palbOT ABJISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BHIOOP
MpoBeNeHUsT J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
0CcOOEHHOCTEM 00y4JaronInxcs.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Pazngen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MO3HAHUS

®duszuka — Hayka o mpupoje. HaydHbie METOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Ponb 53KcnepuMeHTa W TEOPUU B MPOILECCE TO3HAHUS MPUPOIBIL.
DKCIIEpUMEHT B (hU3HUKE.

MonenupoBanue (Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIIOTE3HI.
dusnyueckre 3aKOHBI U TCOpUHU. [ paHUIBI TPUMEHUMOCTH (PU3NUYECKUX 3aKOHOB.
[TpyuHLIMIT COOTBETCTBUS.

Pons u mecto du3uku B GOPMUPOBAHUU COBPEMEHHON HAYyYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN NEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHasiloroBble W I1U(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABHMKEeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemerienre, CKOpOCTh (CpeaHsISI CKOPOCTh, MTHOBEHHasi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHUsS, MyTH U TMepeMelleHus
MaTepUaIbHOW TOYKHU OT BPEMEHH.

CBoboaHOe nageHre. Y CKOpeHHe CBOOOTHOTO MaICHUSI.

KpuBonuHeitHoe  aBvKeHUe. [IBUKEHHE  MaTepUAIBHOM TOYKH IO
OKPYKHOCTH C ITOCTOSHHOM 10 MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. L{eHTpocTpeMuTenbHOE YCKOPEHHE.

TexHuyeckue yCTpPONCTBA W MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JBH>KCHUE CHAPSIOB, LICTTHBIE U PEMEHHBIE TTEpeayn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WIITIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBYKCHUSL.

[IpeobpazoBanue NBMKEHUMN C UCIIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AYyX€E U B Pa3pEKEHHOM NPOCTPAHCTBE.

HaGnronenne aBwkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTANIBHO.



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagiienue ckopocTy Ipu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIBIO ONPEAECICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLIECHHS MEXAY NYTSIMH, IMPOUJCHHBIMU TEJIOM 34
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKHM BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOU HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuyenue aBuxKEHUS Tena, OPOLUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipunuun  otHocutenbHOCTH  ['amunes. IlepBeiidi  3akoH  HbroToHa.
HNuepruanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepno3uuun cuil. Bropoii 3akoH HeroToHa
JUUIL MaTEpUaIIbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MaTepuaabHbIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cumia Tspkectu. llepBas kocmuueckas
CKOpPOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, ckoiibxeHus1, kadeHus). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduiueHt tpeHusl.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJIKOCTH UJIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE JIBIXKEHUE a0COIIOTHO TBEPOTO Tea.

MOMEHT CuJIbI OTHOCUTENIBHO OCH BpauieHus. llmeuo cumel. YcnoBus
paBHOBECHUSA TBEPAOIO TeA.

TexHn4eckrue yCTpOWCTBA M MNPAKTUYECKOE MPUMEHECHHUE: MOAIIUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHEpLHH.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CnoxeHue CHlL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTe. Bec Tena npu yCKOpeHHOM MTOAbEME U TIAJICHUN.

CpaBHEeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

YcioBust paBHOBeCHUs TBEPAOTO TeJia. Buibl paBHOBECHS.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



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

HUccnenoBanne yciaoBHMI pPaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus 6 MexaHuKe

NMnynbc MaTtepualibHOM TOYKU (Tena), CUCTEMbl MATEPUAIbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHHE HUMITyJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTrBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOUkH. Teopema 00 H3MEHEHHH
KUHETUYECKOUN YHEPTUHU.

[TorennumanbHas DHEPTHU. [TorenmanbHas JHEPIUs YIIPYyro
nedbopmupoBaHHor — npykuHbl.  [loTeHlManpHass SHEprust Tejna  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHuManbHble W HEMOTEHUHUANbHble  CWibl.  CBs3b  pabOTHI
HEMOTEHIHAIBHBIX CHUJI C WU3MEHEHUEM MEXAHWYECKOW SHEPTrUM CUCTEMBI TE.
3aKOH COXpPAHEHUSI MEXaHUYECKON YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHn4eckrue yCTpOWCTBA U IPAKTUUECKOE NMPUMEHEHHE: BOIAOMET, KOIED,
MPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexon MOTEHIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPATHO.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3yuenne abCOJIIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanne cBsi3u pabOThI CHIIBI ¢ U3MEHEHHEM MEXaHWYECKOW SHEPTHH
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznen 3. MosexkyasipHas pu3uka 1 TEPpMOJUHAMUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkeHue. Jduddysusa. Xapakrep ABUKEHUS WU
B3aUMOJECHCTBUS 4YacTULl BellecTBa. Moaenum CTpOEHHUsI ra3oB, XUJIKOCTEU H
TBEPJBIX TEI U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl Mosnekyi. KonunyectBo BemiectBa. [loctosiHHas ABoraapo.

TennoBoe paBHoBecue. Temmeparypa u €€ uzmepenue. lllkana temmeparyp
Lenbcus.



Mopnens  unpeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KMHETUYECKOM TEOpUM HJACANIBHOTO raza. AOCOJIIOTHAs TeMmIepaTypa Kak Mepa
CpeOHEW KWHETHUYECKOW SHEPruM TEIUIOBOTO JABMXKEHHsS dvactul rasza. lllkama
temnepatyp KenpBuna. ['a30BbIe 3akOHBI. YpaBHeHUe MenaeneeBa—Knanelpona.
3akoH JlanpToHa. M30mpoueccsl B UACATBHOM ra3e ¢ MOCTOSSHHBIM KOJIWYECTBOM
BemiecTBa. ['paduueckoe mpeacTaBICHHE H30MPOILECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuyeckue yCTpOMCTBA W MPAKTHYECKOE TPUMEHEHUE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OneIThl, AOKa3bIBAIOIIME JTUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUI.

OnbiThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIINE CYIIIECTBOBAHUE MEXMOJIEKYJIIPHOTO
B3aMOJIEUCTBHS.

Mogens, HILTIOCTPUPYIOIIas TPUPOY AABJICHHUS ra3a Ha CTEHKH COCY/Ia.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHHWE COCTOSIHHUS HACAIBHOTO rasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

OnpeneneHue Macchl BO3AyXa B KJIACCHOW KOMHATE€ HAa OCHOBE HM3MEPEHHUI
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmonnHamuueckass cucrema. BHYTpEeHHsAS 3HEpPruss TEPMOJAMHAMHYECKOU
CUCTEMBI U cTIOc0o0bI €€ n3meHeHus. KomnuecTBo TermioTsl 1 pabora. BHyTpeHHss
SHEPrusi  OJHOATOMHOTO  HJeallbHOro  Tra3a.  Buasl  Temuonepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3yUYeHHUE. Y IeJbHAsI TeIIOEMKOCTh BEIECTBa.
KonruecTBo TEIIOTH MpH TEIUIONEepeaye.

[Tonsitue 006 ammabatHom mporecce. I[lepBbii 3aKOH TEPMOJIWHAMUKH.
[IpumeHneHnne mepBOro 3akoHa TEPMOJWHAMUKH K m3omporeccaMm. I 'paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akoH TepmoanHaMuku. HeoOpaTtuMocTh IPOLIECCOB B IPUPOIE.

TennoBble  MamwuHbl.  [IpuHOUNIBI  IEMCTBHUS ~ TEIUIOBBIX  MallHWH.
[IpeoOpa3zoBanus SHEPrUM B TEIUIOBHIX MamuHax. Kod(p@uUIMEeHT MoiIe3HOro
nevctBus TemwtoBoil mamuHbl. [{ukn KapHo m ero ko3¢ @duimMeHT Mmojae3HOoro
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIOIHEPTETUKHU.



TexHuyeckue YCTpOHMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElb
BHYTPEHHETO CrOpaHusi, OBITOBOM XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3meHeHne BHYTpEHHEH HHEpruu Tejaa MPU COBEPIICHUU PAOOTHI: BBUIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3Qupa B
JATYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3MeHeHne BHyTpEHHEN SHEPIruu (TeMIlepaTypbl) Teaa IpH TeIionepeaye.

OnpiT Mo anauabaTHOMYy pAacCIIMPEHUI0 BoO3Ayxa (OMBIT € BO3AYUIHBIM
OTHHUBOM).

Mopenu napoBoif TypOUHBI, ABUTATEINS BHYTPEHHETO CrOPaHUs, PEAaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopnsie pabonul

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Acpecamnuvie cocmoanun eewyecmea. Dazoswvie nepexoont

[TapooOpa3zoBanue u koHJeHcarus. Vcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwllieHHBIM map. YjaenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucramnmmueckue u amopdHbie Tena. AHU3OTPOIUS CBOMCTB
kpuctaiuioB. JKuakue kpuctaibel. CoBpeMmeHHble Marepuaiibl. [lnmaBienue u
KpUcTaJUTM3aIus. Y IeapHasl TerioTa miaBienus. Cyonumanus.

YpaBHeHuUE TEII0BOTO OaiaHca.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUHU MOJYUYEHUSI COBPEMEHHBIX MaTE€pPUasoB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX apOB.

Kunenuve npy MoHWKEHHOM JIaBJICHUU.

CriocoObI M3MepeHus BIaKHOCTH.

HaOmronenue HarpeBaHus U IUIABJICHUST KPUCTALTMYECKOTO BEIleCTBRA.

JleMoHCTpaLus KpUCTalIOB.

Yuenuueckuii sxcnepumenm, n1abopamopsie pabonul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuxa
OnekTpuzanus Ten. OJEKTpUYecKuil 3apsia. JlBa Buaa »IEKTPUUYECKUX
3apsinoB. [IpOBOJHUKHM, OUANEKTPUKU U TOJYNPOBOAHUKHU. 3aKOH COXPAHECHHS
AIEKTPUYECKOTO 3apsa.
B3aumopeiictBue 3apsaaoB. 3akoH Kynona. ToueuHblil 3€KTPUUYECKU 3apsij.
Onextpuyeckoe mnose. Hampsoxk€HHOCTH 3yieKTpuueckoro mnois. [IpuHuun



CYyNEPHO3ULIUHA BIEKTPUUECKUX Mojel. JIMHUKM HanpskEHHOCTH 3JIEKTPUUYECKOTO
TOJISL.

PaGora cumnm  snektpocrarmueckoro  mojsa.  [lotenmman.  Pa3HocTh
NOTEHUHUAIOB. [IpOBOOHMKM M AUANEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
Jusnextpuyeckasi MPOHUIIAEMOCTb.

OnekTpoéMkocTb. KonaeHncarop. DIeKTpOEMKOCTh MJIOCKOTO KOHJEHCATOpa.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3aluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJICHCATOp, KOMMMPOBAJIbHBIN anmnapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3anmoielicTBuE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEN.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTopa OT IUIOIIAAH
IJIACTUH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprust 3apsHKEHHOT0 KOHEHCAaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3mepeHune 3MeKTpOEMKOCTH KOHJIEHCATOPa.

Tema 2. Illocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DONEeKTpUYECKU TOK. YCIOBHUS CYIIECTBOBAHUS SJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

DIEKTPUYECKOE COMPOTUBIECHUE. YIECIbHOE COMNPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenbHOE, NapalieIbHOE, CMEIIAHHOE COEIMHEHUE MPOBOIHUKOB.

PaGora oanektpuyeckoro Toka. 3akoH Jlxoyns—JleHma. MoniHoCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOJBUKYIIIAasi CUja M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akon Oma i1 OJHOM (3aMKHYTO#) 5ieKTprudeckoi nenu. KopoTkoe 3aMbIkaHKeE.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCUMOCTH
COMPOTUBJICHUSI METAJIJIOB OT TeMmIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA JIEKTPOHHBIX MYYKOB.

[TonynpOoBOIHUKHY. CobOcTBeHHas u npuMecHast MIPOBOJAUMOCTh
noJrynpoBogHUKOB. CBocTBa p—N-niepexoaa. [lomynmpoBoHUKOBBIE TPUOOPHI.

DONeKTpUYeCKUid TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJIUTUYECKAS JUCCOUUALIMS. DIEKTPOIIU3.



OnekTpudeckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHbBIN
paspsa. Monunus. [1nazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJITMETpP, PEOCTaT, HCTOYHHKU TOKa, OAJIEKTPOHArpeBaTelibHble MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINH AUO/I,
TEPMUCTOPHI U (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIHN TNO/I, TaTbBAHUKA.

Jlemoncmpayuu

N3mepeHne CUITbl TOKA U HaIIPSKEHMUS.

3aBUCUMOCTb COITPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JUIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHUS U MaTepuaa.

CMeliaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe JIEKTPOIABWXKYIIEH CHibl. KOpOTKOe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBJICHUS METAJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSS MPOBOJAUMOCTD TUO/IA.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomul

N3yyeHnue cMenaHHOro COEIMHEHNS PE3UCTOPOB.

W3mepeHne 3JIeKTPOABUKYILIEH CHIIbI UCTOYHHMKA TOKA M €r0 BHYTPEHHETO
CONMPOTHUBJICHUS.

HaGmronenne amexTpoimsa.

MesxknpeaMeTHble CBI3H

Nzyuenue xypca gusuku 0a3oBoro ypoBHsa B 10 kjacce ocyliecTBIsieTCs C
y4€TOM COJEpP)KATEIbHBIX MEXKIPEAMETHBIX CBS3ed C KypcamMd MaTE€MaTHKH,
OMOJOruu, XUMHUH, reorpadu U TEXHOJIOTUH.

Meosicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHUS: SIBJICHHE, HAay4HbIH (akT, rumores3a, (Qu3uueckas BeIMYMHA, 3aKOH,
Teopusi, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIUPOBAHNUE, MOIEIIb, U3BMEPEHUE.

Mamemamuxa: pelleHUEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napaboia, runep0oiia, UX rpauku U CBOMCTBA, TPUTOHOMETPUUYECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI U UX NPOEKIIMHU HA OCU KOOPJMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABMIXKEHHE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEILIONEPEayu, TEIIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOUN IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TN, XKUAKOCTEH W



ra3oB, DJJIEKTPUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHUYECKAS JMCCOLMALNSA,
rajJbBaHUKA.

I'eoepaghus: BIaxXHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHHUE IBUKEHUN C HCIOIH30BAHHMEM MEXaHU3MOB,
y4E€T TpPEHUS B TEXHUKE, MOMALIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHE), JBHUraTeilb BHYTPEHHETO
cropanusi, napoBasi TypOHHa, OBITOBOM XOJOJIMUIBbHUK, KOHIULIHUOHEDP, TEXHOJIOTHH
MOJYYEHHUSI COBPEMEHHBIX MATEPHAIIOB, B TOM YHCJIE€ HAHOMAaTEpHAJOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONpPHUOOPOB,
KCEPOKC, CTPYWUHBIN MIPUHTED, AJIEKTPOHArpeBaTEIIbHbBIC npuodopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Pa3znen 4. JiaekrpoguHamMuKa

Tema 3. Maznummnoe none. INeKMpPOMAZHUMHAA UHOYKUUA

[locTossHHBIE ~ MarHuThl.  B3auMOAEMCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnntHoe mone. Bexkrop marHuTHOM wuHAYKUOWMH. [IpyHIMND cyneprno3unuu
MAarHWTHBIX MOJIeH. JINHMM MarHUTHOM MHAyKIuW. KapTuHa NMHUNA MarHUTHON
WHIYKIUU TOJIS TOCTOSIHHBIX MarHUTOB.

MarnutHoe 10JIe TPOBOJHMKA C TOKOM. KapTWHa JMHUN WHIYKIUA
MAarHuTHOIO TOJIA JUIMHHOTO IIPSAMOIO NPOBOJHMKA M 3aMKHYTOI'O KOJIBLIEBOT'O
MIPOBOJAHUKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzanmonecTBre npOBOIHUKOB C
TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MoayJib U HampaBJieHUE. J[BHKeHUE 3apsiKEHHOM YacTHUIIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopenia.

SIBeHne ANEKTpOMArHUTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHuTHOM
WHIYKIUU. OJIEKTPOJABMXKYILIAsA Cula HWHAYKOMU. 3aKOH JJIEKTPOMAarHUTHOW
nHaykuuu Papanes.

BuxpeBoe »aiekTpuyeckoe ToJsie. ODJIEKTPOJABIKYIIAs CUjla WHIYKIUU B
MIPOBOJAHUKE, IBHXKYILEMCS IOCTYNATENBHO B OJTHOPOJHOM MarHMTHOM TIOJIE.

ITpasuno Jlenua.

NHayKTUBHOCTE.  SIBIEGHME CAaMOMHAYKLUWU. OJEKTPOABIXKyLIas cujia
CaMOWHIYKLIMH.

DHeprusi MarHUTHOT'O MOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpoHWCTBA M NPAKTUYECKOE MPHUMEHEHHE: TOCTOSHHBIC
MAarHuThl, 3JEKTPOMArHWTHI, JJIEKTPOABUTATENb, YCKOPUTENIN DJIEMEHTApHBIX
YaCTHUILl, MHAYKIIUOHHAS 1€Yb.



Llemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

JIvHUM MHAYKIIMA MarHUTHOTO MOJIA.

B3anmoseiicTBue 1ByX NIPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

JericrBue cuibl JIopeHa Ha HOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKIIHAH.

[IpaBuno Jlenua.

3aBUCHUMOCTh JJIEKTPOJABUKYILIEH CHIIBI MHAYKIHH OT CKOPOCTH WU3MEHEHUS
MarHUTHOT'O TIOTOKA.

SIBneHue cCaMOMHIYKIIHMH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabonul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBHS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHYKLIUU.

Paszgea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKMmpOMaZHUMHbIE KONEDAHUA

KonebarenpHast  cucrtema. CBoOOAHBIE  MEXaHUYECKHE  KOJIeOaHMU.
["apmonnyeckue konebanus. [lepuona, wacrora, amrumryga u (aza xoseOaHUU.
[IpyVHHBIN MassTHUK. MaremMaTU4eCKU MasTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBparenue HEpruu Mpyu rapMOHUYECKUX KOJICOaHUSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIECKTPOMAarHUTHBIC KOJEOAHUS B
UJeaJbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUSI MEXIy MEXaHWYECKUMHU U
AJIEKTPOMAarHUTHBIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPTUU B UJICATHHOM KOJIeOaTEIbHOM KOHTYDE.

[IpencraBienre o 3aTyXaroUux KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJiebanus. PezoHanc. BeIiHYX/I€HHBIE 2JIEKTPOMArHUTHBIC KOJICOAHMUS.

[lepemennpli  TOK. CHHYCOMJAQIBbHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOTO TOKa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAUEHUE CUJIBI TOKa HU
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedIECHUE IIEKTPUUSCKOM
SHEPIruM. DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJICTBE IEKTpodHepruu. Kynbrypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHndeckrue yCTpOMCTBA U NPAKTUYECKOE IPUMEHEHHUE: SIICKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TMHUU AJEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojeOaTeNbHON CUCTEMBI (NIPY>KUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).



Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

HaOnronenue pezoHanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJICOAHU.

Pe3oHaHCc mnpu MOCIENOBATEIbHOM COEIMHEHHH pE3HCTOpa, KaTYyIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogens TMHUY AIEKTPONEPEAAYUH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

HccnenoBanre 3aBUCMMOCTH MEPUOAA MajbIX KoJieOaHUIl Ipy3a HA HUTH OT
JUIMHBI HUTU U MAaccChl rpy3a.

HccnenoBaHue IMEPEMEHHOTO0 TOKa B LENM W3 IIOCJIEN0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KATYLIKHA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMmpOMAZHUNHbLE 60JIHbL

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHenus. [lepuon. CkopocTb
pacnpocTpaHeHusT W JUIMHA BOJIHBL. llomepeuHble W TPOJOJIBHBIE BOJHBI.
HuTtepdepenius u udppaxius MeXaHUIeCKUX BOJIH.

3Byk. CxopocTb 3ByKa. ' poMKkocTh 3ByKa. Beicora ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3MYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumHas opuenTtanus BektopoB E, B, V B anekrpomarautHoi BoiHe. CBOMCTBa
AJIEKTPOMATrHUTHBIX BOJIH: OTPA)XEHUE, MPEJIOMIICHUE, MOJsIpu3aIus, nudpakius,
uHTepdepennus. CKOpocTb 37€KTPOMAarHUTHBIX BOJIH.

[[Ixana 3J€KTPOMarHUTHBIX BOJIH. [IprMeHeHue 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI paIUOCBSA3U U TENIEBUICHU. Pagnonokanusi.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHHUYecKue yCTpPOMCTBA M MNPAKTUUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBasl JIMarHOCTHKAa B TEXHMKE M MEIUIIMHE, pajaap,
paauonpuéMHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neub.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MOMEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneOG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGnronenue orpakeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nnrepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI pE30HAHC.

Habnronenue cBsi3W TPOMKOCTH 3BYKa M BBICOTBI TOHA C AMIUIMTYAOW H
4acTOTOU KoJeOaHuH.



HccnenoBanre  CBOMCTB  3JEKTPOMAarHUTHBIX  BOJIH: OTpPa’KEHHE,
nperoMIIeHUE, ONIspu3anus, AMpakuus, uHTepdepeHIHs.

Tema 3. Onmuxka

['eomeTpuueckass ontuka. IIpssMonnHENHOE pacIpoCTpaHEHUE CBETa B
ogHOpoaHOU cpene. JIyu ceera. ToueyHbIi ICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs1 cBeTa. [locTpoeHne m3o0pakeHuil B
IJIOCKOM 3€pKale.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOIIOTHBIN MMOKA3aTENb
npenomiieHus. llonHoe BHyTpeHHee oTpaxkeHue. IIpenenpHblil yroia MNOJHOIO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceera. CnoxHbli coctaB Oenoro cseta. Lser.

ColOuparome U pacceuBaroiiie JuH3bl. ToHKas JuH3a. DOOKyCHOE
paccTosTHUE W ONTHYECKas cuiia TOHKOM JuH3bl. [locTpoenue uzoOpakeHUil B
coOMparoluX U paccenBaromux JuH3ax. Dopmyna TOHKOW JTUH3BI. YBEJIMYEHUE,
JTaBa€MO€ JINH30U.

[Ipenenbl NPUMEHUMOCTH T€OMETPUUECKON ONITUKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHblE HCTOYHUKH.
VYcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakiuonHas pemérka. YclIoBUE€ HaOIIOICHUS
[VIABHBIX ~MaKCUMyMOB TIpM  TAaJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TUu(GPaKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuyeckue yCTpoOMCTBa M TMPAKTHYECKOE MPUMEHEHUE: OYKH, JyIa,
dboToanmapaT, MNPOCKIMOHHBIM ammapaT, MHKPOCKOI, TeJIeCKOM, BOJOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIéTKa, MOJSIPOUI.

Jlemoncmpayuu

[IpsiMONUMHEIHOE paclpOCTpaHEHUE, OTPAKEHHE M MPEJIOMIICHUE CBETA.
OnTuyeckue mpuodOpHI.

[TonHOe BHYyTpeHHEE OTpaxkeHre. Mojiesib CBETOBOAA.

HccnenoBanre CBONCTB U300paKEHUI B JTMH3aX.

Mopenu MUKpocKora, TeJIeCKona.

Habmronerune natepdepeHIny CBeTa.

HaOmronenue nudpakiuu cBera.

HaOmronenue nucnepcuu cBera.

[TonyueHne ciekTpa ¢ MOMOUIBIO MPU3MBI.

[Toy4yeHune ciekTpa ¢ MOMOIIBIO JUGPAKITMOHHON PEIIETKH.

HaOnronenue nosisipuzanuu CBETA.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomuol



M3mepeHne nokasaTess NpeJoMIIEHHs CTEKIIA.
HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.
HaOnronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH

['panunbl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTtynarsl
CHEIUAIbHOW TEOPUM OTHOCUTEIIBHOCTU: HWHBAPUAHTHOCTh MOXYJSL CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCHUTEIBHOCTE OJHOBPEMEHHOCTH. 3aMEJIJICHUE BPEMEHH U COKpAICHUE
JUTUHBI.

DHEPrUsi U UMITYJIbC PEIIATUBACTCKON YaCTUIBI.

CBs13b Macchl ¢ DHEPrUEH U UMITYJIbCOM PEISTUBUCTCKON YaCTHUIIBI. DHEPTHUS
IIOKOS.

Pazgea 7. KBanToBasi pusuka
Tema 1. Dnemenmot K6AHMOBOU ONMUKU
®otonsl. opmyna [lnanka cBsizu sHepruu (HOTOHA C €r0 YACTOTOM. DHEpTHs
U UMITYJIbC (POTOHA.
OTtkpoiTue 1 ucciegopanue poroddpdexra. OnbiTel A. I'. CroneroBa. 3aK0oHBI

dotorddexra. YpaBuenue DuHmTeitHa st hoTodadpdexra. «KpacHas rpanuiay
dboToaddexra.

JHaBnenne cBera. OnbiThl [1. H. JleOGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHHuecKue YyCTpOICTBA U MPAKTHUECKOE MPUMEHEHHE: (POTOIIEMEHT,
dboToaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®o1o3(p(DHEeKT Ha YCTAaHOBKE C IMHKOBOW MJIACTUHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oTodhDEKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHUIO 0 -4acTHII.
IImanerapHas Mmopmens aroMma. llocrynatel bopa. M3nydenue u moriomieHue
(GOTOHOB TpU TEepexoje aToMa C OJHOTO YPOBHS DHEPTHHM Ha Jpyroil. Buisl
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aTOMa BOAOPO/IaA.

BousHoBBIE cBOViCcTBA yacTull. Bosnbl ne bpoiiist. KoprycKyisipHO-BOJIHOBOM
JyaJu3M.

CHOHTAaHHOE U BBIHYK/JICHHOE U3JIyYEHHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBBII KOMIIBIOTED.



Llemoncmpayuu

Mopnens onsita Pesepdopra.

Onpenenenue AJIMHBI BOJIHBI J1a3epa.

HabGnronenue inHeHyaThIX CIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

Habnrogenue IMHEHYaToro CuekTpa.

Tema 3. Amomnoe sa0po

OKCIEpUMEHTBI, JIOKA3bIBAIOIIUE CIIOXKHOCTh CTpOeHUs sAnpa. OTKpbITHE
pagunoaktuBHOocTH.  OmbiTel  Pesepdopaa  mo  ompenmeneHuto  cocrapa
paanoakTUBHOTO u3inydyeHus. CBoiicTBa anbda-, Oera-, ramMMa-u3Iy4yeHHUs.
BnusHne pagoaKTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHas monens siapa [eiizenOepra—
MBanenko. 3apsa sapa. MaccoBoe uucino sapa. M3otonsl.

Anba-pacnan. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. ['amma-
U3JIlydeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.

DHeprus CBA3M HYKJIOHOB B sjipe. SAaepubie cuibl. Jlepekt Macchl siapa.

S nepHble peakuuu. Jlenenue u CUHTES sIEp.

Anepuwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl M TEPCHEKTUBBI
AJIEPHON DHEPTETUKH. DKOJIOTUUECKUE ACTIEKTHI IAEPHON YJHEPTETUKHU.

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTob1 HaOJIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.

dyHIaMeHTanbHbIe B3aUMOJIeHCTBUA. EAMHCTBO pu3nueckoi KapTUHBI MUPA.

TexHru4ecKue yCTpOMCTBAa U MPAKTUYECKOE NPUMEHEHHUE: JO3UMETP, KaMepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CUéTYrK MOHU3HPYIOIINX YaCTHUL.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

HccnenoBanrie TpeKOB YacTUIL (MO0 TOTOBLIM (OoTOrpadusim).

Pa3znen 8. JjeMeHTHI ACTPOHOMHUM U aCTPOPU3NKH

DOtanbl pa3BUTHS acTpoHOMUU. [IpuKkinagHOoe U MUPOBO33PEHUYECKOE 3HAUCHUE
aCTPOHOMMUH.

Bun 3B&nHoro Heba. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, UX BHJIMMOE
JIBHKEHHE.

CoiHeuHas cucrTema.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprum ConHI@ U 3BE3.
3BE311b, X OCHOBHBIE XapaKTEPUCTUKHU. JlmarpaMma «CHEKTpajibHbIA Kjacc —
CBETUMOCTB». 3BE3JBI TJIABHOM IIOCIEIOBATEILHOCTH. 3aBHCHMOCTbL «Macca —
CBETHUMOCTBY» JJIsl 3BE3] TJIABHOM MOCIENIOBATENbHOCTH. BHYTpeHHee cTpoeHue



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

Mneunsiii Ilyte — Hama [Namaktuka. Ilonoxenne n nBukenue ConHia B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPBI B sapax
TaJIAKTHK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa006ma. Pazberanue rajakTuk.
Teopus bonpmoro B3peiBa. PenukToBoe n3inydeHue.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HaOnroienusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITbIOTEPHBIX
MPUJIOKEHUHN JJIs1 ONPE/IeNICHUs] TI0JIOXKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/1ust CeBEPHOTO MOJIyIIapUs U SIPKHUE 3BE3/bI.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo0o01maromiee MOBTOPEHUE

Ponr ¢usuku W acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M ATUYECKOU c(pepax nesTeabHOCTH YEJIOBEKa, POJb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAy4YHON KapTUHE MHUPA, pOJib (U3HUUECKON TEOPUHU
B (GOpPMHUpPOBAHUM TIPEACTABICHUNM O (UUYECKOM KapTUHE MHpa, MECTO
(bU3MYECKON KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MesxknpeaMeTHble CBSI3H

Nzyuyenue kypca ¢uszuku 6a3oBoro ypoBHs B 11 kiacce oCyIecTBIsSETCS C
YYETOM COAEPKATEIbHBIX MEXKIIPEAMETHBIX CBA3C€H C KypCcaMHM MaTE€MAaTHKH,
OMOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meorcnpeomemnvie nonwsimusi, CBSI3aHHbIE C M3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUA: SIBJIEHWE, HAay4YHBIA (PakT, TuUmoTe3a, (Qu3nyeckas BEIUYHHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJISTMPOBAHNE, MOJIEIb, U3MEpPEHUE.

Mamemamuxa: peumieHHWE CHUCTEMbl YpPAaBHEHUH, TPUTOHOMETPUYECKHUE
(GyYHKIIUU: CUHYC, KOCUHYC, TAaHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl M MX MPOCKIHH HAa OCHU KOOPJWHAT, CIIOKECHHE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYTOJIHLHHUKOB,
OTIpeJIeIICHHE TUIONIAIN TFIOCKUX PUTYp B 00BhEMa Tell.

buonocusn: »nextpuyeckue SBICHUS B KUBOW TMpUpOJE, KoJieOaTelbHbIC
JIBVKECHUS B KUBOM MPUPOIE, ONITUYECKUE SIBJIICHUS B KUBOM MPUPOIE, IEUCTBUE
paualiy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKASI CTPYKTYpa TBEPIBIX
TeJI, MEXaHWU3Mbl O0O0pa30BaHUS KPUCTAUIMYECKOW PEMIETKH, CHEKTPaTbHBINA
aHaJu3.



l'eocpagpua: marHuTHBIE TOJIOCA 3€MJIM, 3al€KM MArHUTHBIX PYII,
dboToChEMKA 3eMHON TTOBEPXHOCTH, TMPEJICKa3aHUE 3eMIICTPSICCHUH.

Texnonocusi: JIMHAWA BJEKTPOINEpENady, TEHEepaTop NEPEMEHHOro0 TOKa,
AJIEKTPOJBUTATENb, WHAYKIIMOHHAS TM€4Yb, pajap, PaauoONpUEMHHK, TEJIEBU30D,
anTeHHa, tenedoH, CBYU-meub, NMpOEKIMOHHBIN anmapar, BOJOKOHHAs ONTHKA,
COJTHEYHast Oarapest.



IINIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne yueOHOro mnpeamera «®Du3nMka» Ha YpPOBHE CPEIHEro OOIIEro
oOpaszoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh TOCTHIKEHHUE CIICTYIOUTUX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHMS yueOHOro npenmMera «Dusmka» T0KHbI
OTpaxkaTh TOTOBHOCTh M CIOCOOHOCTh OOYYarolIuxcsi PYKOBOJICTBOBATHCS
chOpMHUPOBAaHHON BHYTPEHHEW TO3UIMEH JMYHOCTH, CHCTEMOW I[EHHOCTHBIX
OpUEHTAIluM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOUIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMbITA U OMbITA AEATEIBHOCTH B MPOLIECCE peav3aliid OCHOBHBIX HaIlPaBIICHUI
BOCIIMUTATENBHOUN JESITENBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3ULIMKU 00YYaIOIIEeTroCcsl Kak aKTUBHOTO U
OTBETCTBEHHOT'O YWJIEHA POCCUKCKOTO OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX TYMAaHUCTUYECKHX |
JIEMOKPAaTUYECKHUX LIECHHOCTEW;

FOTOBHOCTh BECTH COBMECTHYIO JIECSITEIBHOCTh B MHTEpPECAX TPaXIAHCKOIO
oOILIECTBa, y4aCTBOBATh B CAMOYIPABJICHUH B 00pa30BaTEIbHOM OpraHu3aluy;

YMEHHE B3aUMOJICMICTBOBATH C COLIMAIIbHBIMU UHCTUTYTAMH B COOTBETCTBHH C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTApHON U BOJIOHTEPCKOM NEATEIBHOCTH;

2) IAaTPHMOTHYECKOTO BOCTIMTAHMA:

c(hOpMHUPOBAHHOCTH POCCHICKOM rpaXJaHCKON HUJICHTUYHOCTH,
NaTpuOTU3MA;

[EHHOCTHOE OTHOUIEHHWE K TOCYJIapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCUICKUX YYEHBIX B 00J1acT (PU3UKU U TEXHUKU;

3) TyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTHUPYACh HAa MOPAJIbHO-HPABCTBEHHbIC HOPMBI U LIEHHOCTH, B TOM YHUCJE B
JESTEIIbHOCTU YYEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOrO OyAYyLIEro;

4) 3¢TeTHYECKOT0 BOCIIUTAHMS

ACTETUYECKOE OTHOUIEHHE K MHUPY, BKIIFOYAsA ICTETUKY HAYYHOIO TBOPYECTBA,
npucyiero pu3n4eckon Hayke;



5) TpyA0BOT0 BOCIIUTAHUSI:

UHTEpEC K pa3iu4yHbIM cdepaM MpodhecCHOHATbHON IesSTEIbHOCTH, B TOM
YHClIe CBA3aHHBIM C (PU3UKOM M TEXHUKOW, yMEHHE COBEpPIIATh OCO3HAHHBINA BHIOOD
Oyay1ieil npodeccun U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbl;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 001acTu
(U3UKM HA TPOTSKEHNUN BCEU KU3HH;

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

C()OPMUPOBAHHOCTh JKOJIOTUYECKOM KYJIBTYpbl, OCO3HAaHUE TIJI00AIBHOTO
XapakTepa dKOJIOTMYECKHUX Mpodiiem;

IUIAHUPOBAHKE U OCYILECTBIICHNE JEHCTBUI B OKPYKAIOLIEH Cpelle HA OCHOBE
3HAHUS LEJIed YCTOMYMBOIO PAa3BUTHSI YEIIOBEUECTBA;

paclIMpeHre OmbITa JEATEIBHOCTH HKOJOTHYECKOM HAIpPaBIECHHOCTH Ha
OCHOBE UMEIOIIMNXCS 3HAaHUH 10 (U3HKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM JEATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
u3ydeHus  (QU3MKH  OCYLIECTBIATH IPOEKTHYO U HCCIIEJOBATEIbCKYIO
NEATENIbHOCTh UHAUBUIYaIbHO U B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckmne geiicTBUs:
CaMOCTOATENLHO  (OpMyJIHpOBaTH W aKTyaJIU3UpOBaTh  MpodJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMPENENATh ILENH JeATeIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISIT  3aKOHOMEPHOCTHM M MPOTUBOPEUYUSI B  PaccMaTpUBAEMBbIX
(bU3NYEeCKUX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHAIM3a WMEIOIIUXCS
MaTepUaJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICSITEILHOCTD, OIICHUBATH COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUIN JEATEIbHOCTH,
KOOPJIMHUPOBaTh W  BBHINIOJHATH PpabOTy B  YCJIOBHUSIX  PEABHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHUCTBUS,
pa3BUBaTh KPEATUBHOE MBIIIICHUE TIPU PEIICHUH )KU3HEHHBIX TTPOOJIEeM.
Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.
BJIAJICTh HAYYHOW TEPMUHOJOTHEH, KIIOYEBBIMU MOHSATUSIMU M METOJaMHU
buznuecKoil HayKu;



BJIa/IETh HaBBIKAMHU Y4eOHO-MCCIEA0BATENbCKON U MPOSKTHON ACSITENbHOCTU
B 005acTy (PU3UKU, CIOCOOHOCTHIO U TOTOBHOCTBHIO K CAMOCTOATEIHHOMY TOUCKY
METOJIOB peUIeHHs 3ahad (U3MUECKOTO COJEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METOJI0B IO3HAHUS;

BJIAJE€Th BUAAMU JIEATEIBHOCTU 110 IMOJYYEHHIO HOBOI'O 3HAHUS, €ro
UHTEPIIPETAlY, MPeoOpPa3oBaHUI0 W TPHUMEHEHHUIO B Pa3IMYHBIX Y4E€OHBIX
CUTYalLUsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (DU3HUKY;

BBISIBJISITH NPUYMHHO-CJICACTBEHHBIE CBSI3M U aAKTyaJM3UpOBaTh 3aj4ady,
BBIIBUTaTh TUINOTE3Y €€ pEeLICHMs, HaXOAWTh apryMEHThl I J10Ka3aTelbCTBa
CBOMX YTBEP)K/ICHUH, 331aBaTh IapaMeTPbl U KPUTEPUU PELLICHUS;

aHAIM3UPOBAaTh TMOJYYCHHBIE B XOJE pEHICHHS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHNE B HOBBIX
YCIIOBUSIX;

CTaBUTb U (HOPMYJIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa30BaTEIbHOU
JeSITEIbHOCTH, B TOM YHCJIC TIPU N3YYCHUH (DU3HKY;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTHh 3HaHUSA 1O (HU3MKEe B MPAKTHYECKYI0 001acTh
KU3HEICSATEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00IacTel;

BBIIBUTATh HOBBIE HJIEH, TIPEJIaraTh OPUTHHAIBHBIE TIOAXObI U PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pabora c nundopmanueii:

BJIa/IETh HaBbIKAMH MOJIy4€HUs MHPOpMAIUU (PU3UUECKOrO COJEpKaHUs U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBISTh IOUCK, aHalu3,
CHUCTEMAaTH3alMI0 ¥ HWHTEPIPETani0 WHPOPMAIMU PAa3IMYHBIX BHIOB U (Popm
MIPEICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OpMALIHH;

UCIIONIb30BaTh  CpeAcTBa  MH(POPMAIMOHHBIX M KOMMYHHKAI[MOHHBIX
TEXHOJOTHA B PEIICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3alMOHHBIX
3a7lad ¢ CcoOMoJieHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MacHOCTH,
THTHUEHBI, PECYpCOCOEpEKECHHs, TMPaBOBBIX M  OTHYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

CO3/1aBaTh TEKCThl (DPU3MUECKOTO COAEpX aHUs B pas3IMuHbIX (opMaTax ¢
yu€TOM Ha3zHaYeHHsI THPOPMAIIUHU U [ETICBOW ayJUTOPHH, BRIOUPAst ONITUMATBHYIO
dbopMy mpeAcTaBIeHUS 1 BU3yaTu3alliy.

KoMMyHHKaTHBHBIE YHHBepCcaIbHbIe YueOHbIe JeliCTBUS:
OCYILIECTBIISITH OOIEHNE HA YPOKaxX (PU3UKH U BO BHEYPOUHOM JESITEIbHOCTH;
pacro3HaBaTh MPEANOCHUIKA KOH(UIMKTHBIX CHTyallMd M  CMAT4aTh
KOH(JIUKTHI;



pPa3BEPHYTO W JIOTMYHO M3JIaraTh CBOKO TOYKY 3pPEHHUS C HMCIOJb30BaHUEM
A3BIKOBBIX CPEJICTB;

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M MHIMBUAYaJIbHOU
paboTHI;

BbIOMpaTh TEMATUKY M METOJbl COBMECTHBIX IEHCTBHI C y4€TOM OOLIMX
MHTEPECOB M BO3MOYKHOCTEN KayKJOr0 WIEHA KOJUIEKTUBA;

OpPUHUMATh L[EJId  COBMECTHOM  JEeATENbHOCTH, OpPraHU30BbIBaTH U
KOOPAMHUPOBATh JEHUCTBUS MO €€ JOCTMIKEHMIO: COCTaBJATh IUIAH JEWCTBUH,
pacnpeneniaTb poid C y4ETOM MHEHMM y4YacTHUKOB, OOCYXJaTh pe3yJIbTaThl
COBMECTHOI paboTHlI;

OLICHMBATh KAayeCTBO CBOEro BKJIAaJa M KaXIOr0 yYaCTHHKAa KOMaH[bl B
o0 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

IpemjlaraTb HOBBIE IPOEKTHI, OLICHWBATh WJEH C IMO3ULIHH HOBU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISITh IO3UTUBHOE CTPATETHYECKOE IMOBEACHUE B PA3IUYHBIX
CUTYaLIHSIX, TPOSBIISITH TBOPYECTBO U BOOOPAKEHUE, ObITh MHULIUATUBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIC ACHCTBHS
Camoopranusauus:

CaMOCTOATENIbHO OCYUIECTBJISATh MMO3HABATENbHYIO NIEATEIHOCTh B 00JacTH
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3aJ1aUM;

CaMOCTOATEJIBHO COCTABJISITh IUIAH PELICHHS PACUETHBIX M KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKOM PabOThI C yUETOM UMEIOILIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUH;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsATh paMKH y4eOHOTo NMpeAMETa Ha OCHOBE JINYHBIX NMPEANOYTCHU;

JenaTb OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBJICHUIO JPYAHWIMH B 0O0JaCTH
(bu3MKH, TOCTOSHHO MOBBIIIATH CBOW 00pa30BaTeNbHBIN U KYJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISAM;

BJa/JeTh  HAaBbIKAMU  [IO3HABATEJbHOM  pediekcud Kak  OCO3HaHUs
COBEPIIAEMBIX JIEMCTBHM M MBICIUTENBHBIX IPOLECCOB, HX pE3yJbTaTOB U
OCHOBaHMUI;

UCIIOJIb30BaTh MPUEMBI PEQIIEKCUH ISl OLIEHKH CUTYyalluH, BIOOpa BEPHOIO
peLIeHHS;



YMETh OIIEHWBATh PUCKH W CBOCBPEMEHHO MPUHUMATH PEIICHUS IO WX
CHW)KCHHUIO;

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TMPH aHAINU3E pe3yIbTaTOB
JeSITEIIEHOCTH;

NPUHUMATH CeOsI, MOHMMAsi CBOM HEJIOCTATKH M JOCTOMHCTBA,

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
NEeSATEeTLHOCTH;

pHU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIMIUOKH.

B mpomecce DOCTHXKEHHS JIMIHOCTHBIX PE3YJIbTAaTOB OCBOCHHS MPOTPaAMMBI
mo ¢u3MKe ST YPOBHS CpPEIHEro oOIero oOpa3oBaHUs Yy OOydYarOITUXCS
COBEPIIICHCTBYETCS AMOITMOHATBHBIN WHTEJUICKT, TIPEAIOIar afoIIHA
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHUsl, BKJIFOYAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE YMOIIMOHATILHOE
COCTOSIHUE, BUCTh HANpaBIIECHUS Pa3BUTHUA COOCTBEHHON AMOIIMOHAILHON CEpHI,
OBITH YBEPEHHBIM B ce0€;

cCaMOpETYyJMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIIOCOOHOCTh AaIanTUPOBAaThCA K
HMOIMOHAJIEHBIM U3MEHEHUSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHE MOTHBAIMH, BKIIIOYAIOIIEH CTpeMJIEHUE K JIOCTHKEHUIO LIETU U
yCcrexy, ONTUMU3M, WHHUIIMATHBHOCTh, YMEHHE JEHCTBOBATh HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATLHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €r0 TMpPHU OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO M COTIEPEKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITIOUAIOIINX CIIOCOOHOCTH BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

INPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuyenuss B 10 kjacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YYAIOIIUXCS YMEHU:

JEMOHCTPUPOBATh Ha IMpUMEpax Pojb U MeCcTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KAapTUHBI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKON JESATEIBHOCTH JIIOIEM;

YUUTHIBaTh TPAHUIBl MPUMEHEHHUS W3YYCHHBIX (U3NYECKUX MOJENIECH:
MaTepuaibHas TOUKa, MHepIUaIbHas cUcTeMa OTCU€Ta, aDCOMIOTHO TBEPAOE TEIIO,
WJICaJbHBIN a3, MOJEIN CTPOCHHUS Ta30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUYECKUI 3aps]l IPU PEIICHUU PU3NIECKUX 3a/1a4;

pacro3HaBath (pu3nUecKue sIBIeHUs (IPOLECCH) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJIIPHO-KUHETUYECKOW TEOPUM CTPOEHMS BEIIECTBA U



ANEKTPOAMHAMUKHU:  PABHOMEPHOE U PABHOYCKOPEHHOE  MPSMOJUHEWHOE
JBH)KCHUE, CBOOOJHOE TMAaJICHUE TeJ, JBHXKCHUE 10 OKPY>KHOCTHU, WHEPIUS,
B3auMojieicTBUe Tel, Auddy3us, OpOYHOBCKOE ABMKEHHUE, CTPOCHUE JKUIKOCTEH
U TBEPABIX TEJ, U3MEHEHUE 00bEMA TeJl ITPU HArpEeBaHUM (OXJIAXKICHUH ), TETLIOBOE
paBHOBecHE, WCIApeHUE, KOHACHCAIMs, IMJIaBlIEHUE, KPUCTAJUIM3alus, KUIICHHE,
BJI&YKHOCTb BO3/lyXa, MOBBIIICHUE JIABJICHUS ra3a MpU €ro HarpeBaHUU B 3aKPHITOM
COCyJlle, CBSI3b MEXKAY IMapaMeTpaMu COCTOSIHUS Tra3a B  HM30MpPOIEccax,
AIIEKTPU3AIUS TEJ, B3AUMOJICHCTBUE 3aPS/IO0B;

OMKCHIBATh MEXAHUYECKOE JBIKECHUE, UCIONB3YS (DU3MUYECKUE BEIUUYMHBI:
KOOpJIMHATa, MYTh, MEpPEeMEIIeHHE, CKOpPOCTh, YCKOPEHHE, Macca Teja, CHJa,
UMITYJIbC Te€Jla, KUHETUYECKasi SHEPrusi, MOTEHIHUAIbHAS SHEPIusi, MeXaHUuecKas
paboTa, MeXaHUYECKass MOIINHOCTh;, MPHU ONKHCAaHUU TMPABWIBHO TPAKTOBATH
(bu3MYEeCKUl CMBICT MCIOJIb3yeMbIX BEJIMYMH, WX OO0O3HAYCHHUS U €JIMHUIIBI,
HaXoJUTh (OPMYJIbI, CBA3BIBAIONINE JIAHHYIO (DU3UYECKYIO BEIMYUHY C JIPYTUMU
BEJIMYMHAMU;

OMUCHIBATh M3YyYCHHBIC TEIUJIOBBIE CBOMCTBA TE€JN M TEIUIOBBIC SIBICHUS,
UCMONB3yd (U3MUYECKUE BEIMYMHBI: JABJICHHE Ta3za, TeMIleparypa, CpeaHss
KUHETUYECKash SHEPrus XaOTUUYECKOTO JBHKEHHUS MOJIEKYJ, CPEAHEKBaApaTUYHAs
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIJIOTHI, BHYTPEHHSIsI JHEprusi, padbora rasa,
KOd(PGUIIMEHT TMOJIE3HOTO JACHUCTBHUS TEIUIOBOTO JBUTATENs; MNpPU OMNHCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUI CMBICH HCHOJb3yeMbIX BEJIMYMH, HX
00O3HAaUeHUsT W EAUHUIIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JaHHYIO
(U3MUECKyIO BEIMYMHY C APYTUMH BEJIUUMHAM;

OMUCHIBATh U3YYEHHBIE AIEKTPUUECKUE CBOKMCTBA BEILIECTBA U SJIEKTPUUECKUE
sBJICHUs (TIPOLIECChI), UCTIONB3YSl (PU3NUYECKUE BEITUUYUHBI: DJICKTPUUYCCKUM 3apsij,
AIEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD TMOJIsI, TOTEHIMAN, PAa3HOCTh MOTEHIMAJIOB,;
Py ONMHUCAHWM TIPABWIBHO TPAKTOBATh (PU3MUYECKHI CMBICI HCIOIb3YEMBIX
BEITMYMH, WX OOO3HAYCHUS] W EIUHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIINE
JTAHHYIO0 (PU3UYECKYIO BEJIMYMHY C IPYTUMU BEJIMUYNHAMU;

aHaJIU3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONb3Yys (PU3MUECKUe
3aKOHBI U MPUHIIMIBL: 3aKOH BecemupHoro tsarotenus, |, Il u Il 3akonsr HetoToHa,
3aKOH COXpAHEHUSI MEXaHMYECKOW DSHEpPruu, 3aKOH COXPAHEHUS MMITYJIbCa,
NPUHLNN CYNEPHO3ULIUA CHJ, TPUHIUI PABHONPABUS HHEPLIHAIBHBIX CHCTEM
OTCU€Ta, MOJICKYJIPHO-KMHETUYECKYIO TEOPHUI0 CTPOCHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CpPeHEH KMHETUYECKOW PHEPTUU TEIIOBOTO JIBUKEHUS MOJIEKYJ C
abCOJTIIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
AIEKTPUYECKOro 3apsifa, 3akoH KyloHa, mpw >TOM pasidyarh CJIOBECHYIO
(GOpMYIMPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BBIPAKEHUE W yCIIOBUS (TPaHMIIBI,
00J1aCTH) TPUMEHUMOCTH;



OOBSCHATh OCHOBHBIC TIPUHIMIBI JCHCTBUS MAIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3iuyarTh yCJIOBHsS HX O€30MACHOIO MCIOJIb30BaHUS B
MMOBCEHEBHOM JKHU3HMU;

BBITIOJIHATh OKCIIEPUMEHTHI 110 HCCIIEIOBAHUIO (DU3UYECKUX SIBIICHUUA W
MPOLIECCOB C HCIIOJIb30BAaHUEM IMPSIMBIX U KOCBEHHBIX W3MEPEHUN, TPHU 3TOM
dbopMmyupoBaTh MpoOJieMy/3amady H TUIIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIOKEHHOTO OOOpYIOBaHUs, MPOBOJIUTH OMNBIT H
bopMyIMpOBaTH BHIBO/IBI,

OCYUIIECTBJISAThH MPSAMbIE U KOCBEHHBIE MU3MEPEHUS (PU3NYECKUX BEIUYMH, MIPU
TOM BBIOMpaTh ONTHUMAJIBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

UCCIIEIOBATh  3aBUCUMOCTH  MEXJy  (U3MYECKUMHU  BEIMYUMHAMU  C
WCIIOJIb30BAaHUEM TMPSMBIX M3MEPEHHH, MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(buKCUpoOBaTh PE3yNbTaThl IMOTYYECHHOW 3aBUCUMOCTH (DU3UYECKUX BEJIMYHUH B
BU/JIE TAOJIUILI U TPa(pUKOB, A€JIaTh BEIBOABI IO pe3yJIbTaTaM MCCIIEI0BaHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEIACHUU UCCIEAOBAHUN B
paMKax ydeOHOTO »HKCIIEPUMEHTa, Yy4eOHO-HCCIENOBATENBCKOM U MPOEKTHOU
NESATETLHOCTH C HCIOJIb30BAHUEM H3MEPHUTEIBHBIX YCTPONCTB U JTAOOPATOPHOTO
000opy10BaHUS;

pemiath pacu€THble 3aJayd C SBHO 3aJaHHON (PU3UYECKON MOJENbIo,
UCIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M IIPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a/lauu
BBIOMpATh (PU3UYECKYIO MOJEINb, BBIACHITh (PU3NUECKHE BEJIMYUHBI U (POPMYIIHI,
HEOoOXoauMbIe NJisi €€ PEeIIeHUs, TPOBOAUTh PACUYEThl M OIICHUBATH PEaJTbHOCTh
MOJIYYEHHOTO 3HAYCHHS (PU3MYECKON BEJIMYUHBI,

pelaTh KaueCTBEHHBIEC 3a/1a4M: BHICTPAUBATh JOTUUECKU HEMPOTUBOPEUUBYIO
LEMOYKY PACCYXIEHUH C OMOpOi Ha M3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3nYeCcKue ABIICHUS,

UCIIOJIb30BaTh ~ MPU  PEIMICHHH  y4eOHBIX  3a7ady  COBPEMEHHBIC
WH(POPMAITMOHHBIE TEXHOJIOTHH JJISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIIUN
U TIPEICTABJICHUS YYEOHOW U HAay4YHO-TIONMYJIAPHON MHGOPMALIMH, TOTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHYECKH aHAIM3UPOBATH MOJydaeMyr0 HHPOpMAITHIO;

MPUBOIUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HayKu, OOBSICHEHHE TPOIECCOB OKPYXKAIOIMIETO MHUpPA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTH;

WCIIOJIb30BaTh TEOPETUUYECKHE 3HAHUS MO (PU3UKE B MOBCEIHEBHOW KU3HU
JUTst o0ecrieueHus: 6€30MacHOCTH MpU OOpaIleHu! ¢ TPUOOpaMU U TEXHHUYECKUMU
yCTPOMCTBaMH, JJIsl COXPAaHEHUS 3I0pPOBbs U COOJIIOJICHUS HOPM 3KOJOTHYECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;



paboTaTh B TIpYINNE C BBINIOJHEHUEM PA3JIMUYHBIX COIMAIBHBIX pOJIEH,
IUTAHUPOBaTh PabOTy TPYNNbl, PalMOHAIBHO PpACHpPEeisITh OOSI3aHHOCTH U
IUIAHUPOBATH JIESITEIIBHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJIEKBATHO OLICHHBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB TPYMIIbI B PEIICHHE paCCMaTPUBAEMOM TIPOOIIEMBI.

K konny oOyuenus B 11 kiacce mnpeameTHbIe pe3ysibTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MPUMEpPAX pOJib U MeCTO (U3UKH B (HOPMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KApTUHBI MHUpA, B Pa3BUTUU COBPEMEHHOM TEXHUKUA M
TE€XHOJIOTUW, B MPAKTUYECKOW NEITENBHOCTH JIOAEH, LEIOCTHOCTh U EIUHCTBO
(bu3nYecKoi KapTUHBI MUDA;

VUYUTBHIBATh TPAHUIBI TPUMEHEHHUS M3YUYCHHBIX (DU3UYECKUX MOJCICH:
TOYEYHBIN AJEKTPUUECKUM 3apsl, JIyd CBETa, TOUCUHBIM UCTOYHHMK CBETA, SACpPHAs
MOJIeJIb aTOMa, HYKJIOHHAas MOJENIb aTOMHOTO sipa MpH PEHIeHUH (PU3NIECKUX
3a/1ay;

pacno3HaBath (GU3UYECKHUE SBJICHUS (MPOLIECCh) U OOBICHATH UX HAa OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (PUBHMKU: DJIEKTPUYECKAs TPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEUCTBUS TOKA, B3aUMOJECHCTBUE
MAarHuTOB, JJICKTPOMAarHuTHAas WHAYKUHWS, JACHCTBHE MAarHUTHOTO TIOJISI Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsfl, AJEKTPOMArHUTHBIE KOJeOaHUs U
BOJIHBI, MPSIMOJIMHEWHOE pPACHpPOCTPAHEHHE CBETAa, OTPAXEHHE, MPETOMIICHUE,
uHTeppepeHus, audpakuus W MOJAIpU3alUs CBETa, JUCIEpPCUsi CBETa,
dboTtoanekTpudeckuii 3pdext (poTodrddeKT), CBETOBOE TaBICHNUES, BOSHUKHOBCHUE
JUHEWYAaTOro CHEKTpa aToMa BOJOpPOJA, €CTECTBEHHAass W HCKYCCTBEHHas
PaauO0aKTUBHOCTB;

ONKCHIBATh W3YYEHHBIE CBOMCTBA BEIIECTBA (DJEKTPUUYECKHUE, MArHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOJAMMOCTb  pa3JIMYHBIX  Ccped) W
AJIEKTPOMArHUTHBIE SIBIICHUS (TIPOIECCHI), MCHOJB3YsAd (U3UYECKUE BEITHMYMHBI:
AIEKTPUYECKUI 3apsl, CHJIa TOKA, HJIEKTPUUYECKOE HANpSKEHHE, JIEKTPUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAJIOB, 3JIEKTPOABIDKYIIAs Cuia, paboTa TOKa,
WHAYKIUS MarHUTHOTO TMoJjs, cuia Awrmepa, cuia JlopeHna, WHIYKTUBHOCTh
KATYyIIKW, YHEPrUsl 3JEKTPUYECKOrO0 M MArHUTHOTO IMOJIeH, MepuoJ M 4YacToTa
KojeOaHUN B KoJeOAaTeTbHOM KOHTYpe, 3apsl W cuja ToKa B IIpolecce
TAPMOHUYECKUX DJICKTPOMATHUTHBIX KoJieOaHU#, (OKYCHOE pacCTOSHUE U
ONTUYECKasl CUJIa JIMH3bI, MPHU OINMHUCAHWM MPABUIBLHO TPAKTOBATh (HU3UUYECKUI
CMBICI HCIIOJIb3YEMbIX BEJIMYMH, HMX OOO3HAUYCHUS W €IUHMIIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIONIME JAHHYIO (DU3WYECKYI0 BEIUYUHY C JPYTUMH
BEJINYMHAMU;

OMUCHIBATh HW3YyUYCHHBbIE KBAHTOBBIC SIBJICHUS U MPOLECCHI, HCIOIb3Ys
bu3nyeckue BEIMYMUHBI: CKOPOCTb 3JEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI U



4acTOTa CBETA, SHEPTHs U UMITYJILC (POTOHA, MEPUOJ TIOTypaciiaia, SHEPTHs CBsI3U
aTOMHBIX SI7IEp, TPU OMUCAHWU TPABUIBLHO TPAKTOBATh (DU3MUECKHN CMBICI
UCIIOJB3YEMbIX BEIIMYUH, UX OO0O3HAYCHUS M €IUHMIIBI, YKa3bIBaTh (HDOPMYIIbI,
CBS3BIBAIOLIME JIAHHYIO (U3MYECKYI0 BEJIMYMHY C JIPYTUMH BEJIWYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBL

aHATM3UPOBATh (PU3UUYECKHE MPOIECChI U SBICHUS, UCIOJIB3Yys (PU3HUECKHEC
3aKOHBI U MPUHIHUIBL 3aKOH OMa, 3aKOHBI TTOCJIEI0BATENBLHOTO U MapajIeIbHOTO
COEIMHEHUs MPOBOJHUKOB, 3aKOH J[xoyns—JIeHla, 3aKOH 3JIEKTPOMAarHUTHOW
WHIYKIWH, 3aKOH MPSMOJUHEWHOTO PAaCIPOCTPAHEHUSI CBETA, 3aKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, ypaBHEeHUE ODWHIITeHHa s doTtorddexra,
3aKOH COXPAHEHHUsI DHEPrUH, 3aKOH COXPAHCHUS HMMITYJIbCa, 3aKOH COXPaHCHUS
AIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHUsS MAacCOBOI0 4MCIa, MOCTyJarhl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpy 3TOM pasiinyaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHAa, €ro MaTEeMaTHYEeCKOE BBIPAKEHHWE W YCJIOBUS (TpaHUIlBI, 00J1acTH)
MPUMEHUMOCTH;

ONPEAEIATh HAMPABJICHUE BEKTOPA UHAYKIIMM MAarHUTHOTO MOJIS POBOTHUKA
C TOKOM, cuiibl AMmnepa u cuiibl Jlopenua;

CTPOUTh U OIHMCHIBATh H300paKEHHE, CO3/IaBAEMOE IUIOCKHM 3EpKajioM,
TOHKOM JIMH30M;

BBITIOJTHATh DKCIEPUMEHTHI IO MCCIEAOBaHUI0 (DU3NYECKUX SIBJICHUN W
MPOLIECCOB C HCIOJIb30BAHUEM IMPSAMBIX M KOCBEHHBIX W3MEPEHUI: TPU 3TOM
dbopmymupoBath TpobiieMy/3aady M THUIOTE3y Y4eOHOro IKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 TMPEUIOKEHHOTO O0OPYIOBaHUS, MPOBOJIUTH OMBIT H
(bopMyIMpOBaTh BHIBOIBI,

OCYIIECTBJISITH MPSIMbIE M KOCBEHHBIC M3MEPEHUsT (DU3NUECKUX BEJIUYUH, MPU
ATOM BBIOMpPATh ONTUMAJBHBIA CIOCOO M3MEPEHHUSI U HCIOJIh30BaTh W3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

HCCJIENOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C HCIOJb30BaHUEM
NpSIMBIX U3MEPEHUM: MpPU ITOM KOHCTPYHPOBATH YCTAaHOBKY, (PUKCHUPOBATH
pe3yJbTaThl MOJYYEHHON 3aBUCHUMOCTH (PU3UUECKUX BEJIIMYUH B BHUJE TAOJUIl U
rpaduKoOB, JIeJIaTh BBIBOJIBI IO PE3yJIbTaTaM UCCIICIOBAHMUS;

COOJI0IaTh MpaBwiia 0€30MacHOT0 TPyJa MPHU MPOBEIACHUU HUCCIEIOBAaHUN B
paMKax ydeOHOTO OKCIIEpUMEHTa, Yy4eOHO-HCCIIECNOBATEIHCKON U TPOCKTHOU
JIEATEIIBHOCTH C HUCIIOJIb30BaHUEM HM3MEPUTEIIbHBIX YCTPOUCTB M J1aOOPATOPHOTO
000opy10BaHUS;

pemarh pacu€THBIC 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJEINbIO,
UCITOJNTB3Ysl (PM3UYECKUE 3aKOHBI M TIPUHIIAITHI, HA OCHOBE aHaJIM3a YCIOBUS 3a/1a9d
BEIOWPATh (PU3UYECKYI0 MOJECINb, BBIACHITh (PU3NMUECKHE BEIMYMHBI U (POPMYIIHI,



HEOOXOJUMbIE ISl €€ pellleHusi, MPOBOAUTH PACYETHl U OLIEHUBATH PEATbHOCTD
MOJy4YE€HHOTO 3HaUeHUs (PU3NUECKOIN BEININHBI;

pelaTh KaueCTBEHHBIC 33/1a4H: BHICTPAUBATh JJOTUYECKH HEMPOTHUBOPEUYUBYIO
[EMOYKY pacCyXIEHHI C ONOpoil Ha HM3y4YCHHbIE 3aKOHBI, 3aKOHOMEPHOCTH HU
¢u3nveckue SBICHNUS;

UCIIONB30BAaTh  MPH  pPEIIEHWH  y4yeOHBIX  3aJady  COBPEMEHHBIC
UHGOPMAIIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUU
U TIpe/ICTaBJICHUsl y4eOHOM W HAy4YHO-TIONMYJISIpHONM MH(pOpPMAIMU, TOTYYSHHOW U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUUECKH aHAJIM3UPOBATH MOIy4aeMyI0 HH(OpPMAIIHIO;

OOBSICHATH MPUHLUIBI JEHCTBUA MAaIIMH, NPHOOPOB U TEXHUYECKUX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA UX O€30MaCHOTO MCMOJIh30BAaHUS B MOBCEIHEBHOU
KU3HU;

IPUBOJUTH PUMEPHI BKJIaJJa POCCUNCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKd, B OOBSICHEHHE NPOLECCOB OKPYKAIOIIEr0 MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHII;

UCIIONb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3WKE B MOBCEAHEBHOW >KU3HU
JUIst o0ecrieyeHus: 6€30MacHOCTH MpU OOpaIllEeHUH ¢ MPUOOpPaMU U TEXHUYECKUMHU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pOBbS U COOJIIOJIEHUS HOPM SKOJIOTHMUECKOIO
IIOBEJICHUS B OKPY’KaIOLIEH cpene;

paboTaTh B Tpynme ¢ BBHIMOJHEHHEM pPAa3IMYHBIX COIUANBHBIX POJEH,
IUTAHUPOBAaTh pPabOTy TPYNNbl, PANMOHAIBHO pACHpPEeisTh OOSI3aHHOCTH U
IUTAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYyallUsX, aJeKBaTHO OLIEHUBATH
BKJIaJ] K&KIOT0 U3 YYaCTHUKOB T'PYIIbI B PELICHHE pacCMaTpUBaeMOM MPOOIEMBbI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

Ne i/

Paznesn 1. PU3UKA U METO/JbI HAYUYHOI'O ITIO3HAHUA

1.1 ®u3uKa 1 METOAbl HAYYHOT'O MO3HAHUS

Hroro no pazgeny

Pasznea 2. MEXAHUKA

2.1 Kunematuka

2.2 JluHamuka

2.3 3aKOHbBI COXPAHEHHUS B MEXAHUKE

Uroro no pazgeny

Paznea 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJINHAMUKA

3.1
TEOPHH

HaumeHoBaHue pa3iesioB M TeM
NporpamMmbl

OCHOBBI MOJIEKYJIIPHO-KUHETUUECKOM

KoaunuecTBO 4acoB

Bcero

18

KoHTpoJibHBI
e padoThl

IIpakTH4eckn
e padoTsl

JJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf7
2

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf7
2

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf7
2

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf7
2

bu6mmorexa [IOK
https://m.edsoo.ru/7f41bf7
2



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

3.2 OCHOBBI TEPMOTUHAMUKH

AFpGFaTHBIe COCTOsIHHA BCIIICCTBA.

3.3
da3oBble nEPEXOabl

Hroro no pasaceiny

Paznea 4. JIEKTPOJJUHAMUKA

4.1 DneKTpocTaTuKa

4.2 ITocTOsIHHBIN 2I€KTpUYECKUNA TOK. TOKHM B
' PasIMYHBIX Cpeax

Hroro no pazgeny

Pe3epBHOE BpeMs

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

10

24

10

12

22

68

bubmuorexa [JOK
https://m.edsoo.ru/7f41bf7
2

bubmuoreka [JOK
https://m.edsoo.ru/7f41bf7
2

bubmuorexa [JOK
https://m.edsoo.ru/7f41bf7
2

bubmuorexa [JOK
https://m.edsoo.ru/7f41bf7
2



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

11 KJIACC

HaumeHoBaHue pa3/iesioB U TeM
NMPorpamMmbl

Ne i/

Paznea 1. JIEKTPOJAUHAMUKA

MarauTtHoe 1moJje. DIeKTPOMarHuTHas
WUHIYKINS

11

Hroro no pazgeny

Paznen 2. KOJIEBAHUSA U1 BOJIHbBI

MexaHn4deckue u SJICKTPOMAruiuTHBIC

2.1
KoJIeOaHus
29 MexaHn4YecKre U dJIEKTPOMArHUTHBIE
' BOJTHBI
2.3 Onruka

Uroro no pazgeny

KoaunuyecTBO 4acoB

KonTpoabHbl [MpakTnyeckn
Bcero
e padoThbl e padoThI
11 1 3
11
9 1
5 1
10 3
24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCUTEJIBHOCTH

OCHOBBI CIICLIMAJIbHOM TCOpUHU
OTHOCHUTCIIBHOCTHU

3.1

Hroro no paszneny

4 1

JJIeKTPOHHbIE
(undposbie)
oOpa3oBaTesibHbIE

pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97
c

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97
c

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97
c

bu6nmoreka [JOK
https://m.edsoo.ru/7f41c97
c

bu6mmorexa [IOK
https://m.edsoo.ru/7f41c97
C



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

Pa3zgen 4. KBAHTOBAS ®PU3UKA

4.1 DJIeMEHTHI KBAHTOBOU OITTUKH 6
4.2 Crpoenue aToma 4
4.3 AToMHOE AP0 5

Uroro no pazneny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 DJeMeHTBl aCTPOHOMHUU M aCTPOPU3UKU 7

Hroro no paszneny 7

Pa3nesn 6. OBOBIIAIOHIEE TIOBTOPEHUE

6.1 O6o0m1aro1iee TOBTOPEHHE 4
Hroro no pazneny 4
PesepBHOE Bpems 3

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 08

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97
C

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97
c

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97
c

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97
c

bu6nmoreka [JOK
https://m.edsoo.ru/7f41c97
C
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HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Tema ypoka

®du3nka — HayKa 0 IpUpo/Ie.
Hay4Hbie MeTOIbI TO3HAHUS
OKPY’KaIOIIeT0 MUpPa

Pounb 1 mecTo dusuku B
(dbopMUPOBaHUU COBPEMEHHOM
HAyYHOU KapTUHBI MUPA, B
MPAKTUYECKOHN JESITETbHOCTH JIIOIeH

MexaHHUeCKoe JABHKEHHE.
OTHOCHUTEIBHOCTh MEXaHUYECKOTO
newkenus. [lepeMerienue, CKOpOCTb,
yCKOpeHHe

PaBHOMEpHOE ITPSAMONIMHEHOE
JBUKEHHE

PaBHOYCKOpEHHOE NPAMOIUHENHOE
JIBYDKEHUE

CBobosHoe nmajieHue. Y CKopeHue
¢BOOOIHOTO ITaEHUS

KpuBosnHeliHOE 1BUKEHHE.
JIBr>KeHHE MaTepuaabHOM TOYKH 110
OKPY>KHOCTH

KoaunuecTBO 4acoB

Bcero

KonTpoabHbl
e padoTsl

IIpakTHYecku
e padoThI

JlaTa
H3y4YeHH
s

JJIeKTPOHHbIE
undgposbie
o0pa3oBaTe/ibHbIE

pecypchl

bubmuorexa [JOK
https://m.edsoo.ru/ff0c32e2

bubmuorexa [JOK
https://m.edsoo.ru/ff0c33e6

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c350
8

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c362
0

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c372e

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c39cc

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc3ada



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

10

11

12

13

14

15

16

[Ipunuun otHocuTenbHOCTH ["anumnest.
HuepunanbHble CUCTEMBI OTCYETA.
ITepsbiii 3akoH HproTOHA

Macca tena. Cuia. Ilpunnun
Cynepno3uiuu cuil. Bropoit 3akon
Herorona miis MarepuanbHOM TOYKU

Tpetuii 3akon HeroToHa niis
MaTEepUAIBHBIX TOYEK

3aKoH BCCMHPHOI'O TATOTCHUA. Cuia
TAXKCCTH. HepBaﬂ KOCMHNYCCKasd
CKOpPOCTb

Cuna ynpyroctu. 3akoH ['yka. Bec
Tena

Cuna tpenus. Koapduuuenrt tpenus.
Cua conpOTUBIICHUS TIPH IBUKECHUN
TeJa B )KUAKOCTH HITH Ta3e

ITocTtynarenbHOE U BpalaTeabHOe
JBUKEHHE a0COMIOTHO TBEPAOTO Tea.
MowmenTt cuinl. Ilnedo cunel. YcmoBus
paBHOBECHSI TBEPIOTO TEIIA

HNMnynsc MaTepuanbHOU TOYKH,
CUCTEMBI MAaTEPHUAIIBHBIX TOYEK.
Nmnynbe cuibl. 3aK0H COXpaHEHUs
UMITyJIbCca. PeakTuBHOE IBHKEHHE

PaboTa 1 MOLTHOCTH CHITBI.
Kunernueckas sHeprusi MarepuaibHOI
ToukH. Teopema 00 U3MEHEHUH
KMHETUYECKOU SHEPrUuu

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

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

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3d0
0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3el18

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c3f76

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c41a6

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c43d
6

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c450
2



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502
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18

19

20

21

22

23

[TorennmaneHas 3HEPrUsl.
[ToTeHumanbHas F3HEPrus yupyro
ne(OpMUPOBAHHON MPYKUHBI.
[TorenuuanbHas SHEprus Tena BOIU3U
MIOBEPXHOCTU 3EMIIH

IloTenumanbHble M HEMOTEHIIMAJILHBIE
cuibl. CBsI3b pabOTHI
HENOTEHIMAIBHEIX CHUJI C U3MEHEHUEM
MEXaHUYECKON YHEPTUU CUCTEMBI TEll.
3aKOH COXpaHEHUS] MEXaHUYECKOM
SHEPTUU

JlaGopaTopHnas pabota
«HccnenoBanue cBsi3u pabOTHI CHUIIBI C
M3MEHEHHEM MEXaHUYECKON SHEePTuu
TeJa Ha IPUMEPE PaCTsHKEHUS
PE3UHOBOTO JKI'yTa»

KonTponbHas pabota mo Teme
«Kunemaruka. /lnuHamuka. 3aKOHBI
COXPAHEHHUS B MEXAHUKE

OcHOBHBIE TIOJIOKEHUST MOJIEKYIISIPHO-
KMHETUYECKOI Teopru. bpoyHOBCKOE
nswxkenue. Auddysus

Xapakrep JBUKEHUS U
B3aMMOJICHCTBHS YaCTHUI] BEIIECTBA.
Mogenu cTpoeHus ra3oB, JKUAKOCTEN
Y TBEPIBIX TEN

Macca monekyin. KonnuectBo
BemlectBa. [locrossHHas ABoraapo

bubmuoreka [JOK
https://m.edsoo.ru/ff0c461a

bu6mmorexka [IOK
https://m.edsoo.ru/ff0c478c

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc4b7
4

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc4dc?2



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
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25

26

27

28

29

30

31

32

TeroBoe paBHOBecue. TemnepaTrypa
u e€ usMmepenue. [llkana Temneparyp
Lenscus

Wneansueiii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

AOcomoTHas TemrepaTypa Kak Mepa
CpenHel KHHEeTHYEeCKON SHEPTHH
JIBUOKEHUS MOJIEKYJI. Y paBHEHUE
MenaeneeBa-Knanelipona

3akoH /lanbToHa. ["a30BbI€ 3aKOHBI

JlaGopaTtopHnast pabota
«HccnenoBanue 3aBUCUMOCTH MEXKITY
napaMeTpamMu COCTOSHHUS
pa3peKeHHOT0 razay

H3omponecchl B UI€alIbHOM ra3e U Ux
rpaduyeckoe npeacTaBIeHue

Bnytpennsis sHeprus
TEPMOJIMHAMUYECKOW CUCTEMBI U
croco0OrlI e€ n3menenns. KommdecTBo
TEIUIOTHI U paboTa. BHyTpeHHss
SHEPrus OJJTHOATOMHOTO UAEATbHOIO
rasa

Buasl Terionepenaun

YV nenbHast TENI0EMKOCTD BEIIECTBA.
KonugecTBo TemnoTs! mpu
Tertonepenayde. AnuabaTHBIN TIpolece

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4fde

bubmuoreka [JOK
https://m.edsoo.ru/ffOc511e

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c570e

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c595
2

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c5c36

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c5c36



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

33

34

35

36

37

38

39

40

41

42

[IepBblil 3aKOH TEPMOAUHAMUKU U €TI0
IIPUMEHEHHE K N30IIPOLECCAM

HeoOpaTtumocTs nporeccos B
npupoze. Bropoii 3akoH
TEPMOUHAMUKHU

[Tpuniun nevicteust u KII/ TenmoBoit
MAaIlHHbI

Huxn Kapuo u ero KI1J]

DKoJ0ru4ecKue npooIeMbl
TETUIOIHEPTETHKH

Ob6o06maromuit ypok «MosnekynsipHas
¢uznka. OCHOBBI TEPMOAMHAMUKI

KonTponbHas padbora no teme
«MonexkynspHas ¢puznka. OCHOBBI
TEPMOJIUHAMUKI

[TapooOpa3oBaHue U KOHICHCAIIUS.
Hcnapenue u Kurenue

AOCo0THAs M OTHOCHUTENIbHAS
BJIAKHOCTh BO3/1yXxa. HachleHHbIN
nap

TBépnoe teno. Kpucramimueckue n
amopdHbIe Tena. AHU30TPONHS
CBOMCTB KpucTaioB. JKujakue
Kpuctayyibl. CoBpeMEHHbIE MaTepHaIb

bubmuoreka [JOK
https://m.edsoo.ru/ffOc5efc

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c623
0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c600a

bubmuorexa [JOK
https://m.edsoo.ru/ff0c693
8

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c6a50

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c63b
6

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc64d
8

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c65f0



https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0

43

44

45

46

47

48

49

50
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[laBnenue n KpUCTaIU3ALIMSL.
VY nenbHas TEIOTa IIaBICHHUS.
CyOnumarus

YPaBHeHI/IC TEIJI0BOro OajgaHca

DneKkTpu3zanus Tei. DNeKTPUIECKUN
3apsa. JIBa BU1a 2IEKTPUYECKUX
3aps0B

[TpoBOAHMKY, TUINEKTPUKH U

MOJIYIIPOBOJHUKHMU. 3aKkoH COXpaHCHUA

QJICKTPHUUYCCKOI'O 3apsaa

B3aumoneiictBue 3apsiioB. 3aKOH
Kynona. ToueuHslii aneKTpuyecKuit
3apsn

Hanpssk€HHOCTB IEKTPUIECKOTO
nosist. [IpuHIMn cynepno3unun
JJIEKTPUYECKUX TOoJIeH. JInHKn
HaIpPsHKEHHOCTH

PaboTa cuit aeKTpocTaTuuecKoro
nois. [Torennuan. PasHocTh
IOTEHIIMAJIOB

HpOBO,Z[HI/IKI/I " JUDJICKTPHUKU B
OJICKTPOCTATUYCCKOM IIOJIC.
ZII/IBJ'IGKTpI/IIIeCKaSI MIPOHUITACMOCTD

OnekTpoéMkocTh. KoHnencaTop

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c670
8

bubmuoreka [JOK
https://m.edsoo.ru/ff0c682
0

bubmuorexa [JOK
https://m.edsoo.ru/ffOc6bcc

bubmuorexa [JOK
https://m.edsoo.ru/ffOc6bcc

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc6ce4

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6df2

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c6f00

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c701
8

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c712
6



https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7126
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57
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DNEKTPOEMKOCTD IIJIOCKOTO
KOHJIeHCAaTOpa. DHEPTHUsi 3apsHKEHHOTO
KOHJIeHCAaTopa

JlabopaTtopHast pabota "H3mepenue
IIEKTPOEMKOCTH KOHAEeHcaTopa"

[IpuHIMI NEHCTBUS U IPUMEHEHUE
KOHJIEHCATOPOB, KOMMMPOBAILHOTO
amnmnapara, CTpyHHOro MpUHTEpa.
DIIeKTpOoCTaTUYECKas 3allIHTa.
3a3eMIleHHE AIEKTPONpUOOpPOB

DIIEKTPUUYECKUI TOK, YCIOBHS €r0
cyuiectBoBanus. [10CTOAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Comnpotusnenue. 3akon Oma 11st
ydacTKa enu

[TocnenoBarenpHOE, MapaieIbHOE,
CMEIIaHHOE COEAMHEHUE
MPOBOIHUKOB. JIaboparopHas padoTa
«M3yueHne cMemaHHOTO COSTMHEHUS
PE3UCTOPOBY

PaboTa 1 MOIITHOCTH JIEKTPUUECKOTO
ToKa. 3akoH Jlxxoynsa-Jlenua

3akoH OMa aJ1s TOJTHOM (3aMKHYTOM )
anekTpuueckoil nenu. Koporkoe
3ambikaHue. JlabopaTopHas pabora
«3mepenune DJ1C ucTouHnKa TOKa U
€ro BHYTPEHHETO COMPOTUBIICHUS

0.5

0.5

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

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c74f0

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c783
8

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7ae0



https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

PesepBHEbIi ypok. KoHTpoabHAasS
P P P bubmuoreka [JOK

pabora 1o Teme "DiekTpoauHaMuka’ / 1 1 https://m.edsoo.ru/FfOcBe56

Bcepoccuiickas mpoBepouHas pabota

O06o0marmuii ypok

«DIEKTPOTUHAMHKAY / 1 1 bubnuoreka [IOK

https://m.edsoo.ru/ff0c88be

Bcepoccuiickasi mpoBepouHas pabota

DIIEKTPOHHAs MPOBOJIUMOCTD TBEPIBIX
METAJUIOB. 3aBUCUMOCTh
COHpOTI/IBJIGHI/Iﬂ MECTAJIJIOB OT
temriepaTypbl. CBEpXIIPOBOJIUMOCTh

DNEKTPUYECKUH TOK B BaKyyMe.
CBoiicTBA 3JIEKTPOHHBIX ITYYKOB

[TonynpoBOIHUKH, UX COOCTBEHHAS U

IIpUMeCHas MpoBoAUMOCTh. CBoOMCTBa bubnnorexka [JOK
p—~n-niepexoa. I1onynpoBoIHUKOBEIE https://m.edsoo.ru/ff0c84ae
npudopbI

DNEeKTPUUECKUN TOK B pacTBOPax U
paciuiaBax dJIE€KTPOJIMTOB. bubnnoreka [JOK
DIIEKTPONUTHYECKAsT JUCCOLIHAITHS. https://m.edsoo.ru/ff0c82ba

DneKTpoan3

DJIEKTPUYECKUH TOK B Ta3ax.

CaMOCTOSITeNIbHBIN U bu6mmorexa [IOK
HECaMOCTOSTENIbHBIN pa3psal. MoiHus. https://m.edsoo.ru/ffOc84ae
[Lmazma

DnekTpuueckue npuOopsl U
YCTPOMCTBA U UX IPAKTUYECKOE bubnnorexka [JOK

npumeHenue. [IpaBuna TeEXHUKH https://m.edsoo.ru/ff0c86fc

0€30I1aCHOCTH


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

KontponbHast pabora no Teme
«nektpocratuka. [locTostHHBIN

67 .
ayIeKTpru4ecKuit Tok. Toku B
Pa3IUYHBIX CpeIax»

68 PesepBHeIil ypok. O000MIaOmMu ypok

o temaM 10 kitacca

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

68

bubmuoreka [JOK
https://m.edsoo.ru/ff0c8a8a

bubmuoreka [JOK
https://m.edsoo.ru/ffOc8f6c



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

11 KJIACC

Ne
n/n

Tema ypoka

IlocTosiHHBIE MAarHUTBI U UX
B3auMoJeiicTBie. MarHuTHOE MoJe.
Bexrop MarHuTHOM MHAYKUMU. JInHUM
MAarHuTHOM UHAYKIIMHU

MarauTHO€ 10Ji€ MPOBOJIHUKA C
TokoM. OnbIT Dpcrena.
BzaumoneiicTBre MpOBOJHUKOB C
TOKOM

JIaGoparopHas pabota «/3yuenue
MarHUTHOT'O MOJIS KaTyLIKH C TOKOM)

JlelicTBME€ MarHUTHOTO TTOJIS Ha
MPOBOAHMK ¢ TokoM. Cuita Amnepa.
JlabopaTopHas pabota
«HccnenoBanue nemcTBus
MMOCTOSIHHOTO MarHuTa Ha pamKy C
TOKOM»

JlelicTBME€ MarHUTHOTO TTOJIS HA
JBIKYIIYIOCS 3apSKEHHYIO YaCTHILY.
Cuna Jlopenna. Pabota cuibl
JlopeHua

KoaunuecTBO 4acoB

Bcero

KonTpoabHbl
e padoThbl

[MpakTnyeckn
e padoTsl

Jara
H3y4YeHH
s

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

bubnuorexa [JOK
https://m.edsoo.ru/ff0c9778

bubnuorexa [JOK
https://m.edsoo.ru/ff0c98fe

bu6anoreka LIOK
https://m.edsoo.ru/ff0c98fe

bubanoreka IIOK
https://m.edsoo.ru/ff0c9ac0

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c9df4



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

10

11

12

OnexkTpomMarauTHas HHAyKIus. [loTok
BEKTOpa MarHuTHOM uHAyKIuu. J1C
HWHIYKIIUA. 3aKOH JIEKTPOMarHUTHOM
unaykiuu dapanes

JIaboparopHast pabota
«HccnenoBanue SBiacHUA
ANEKTPOMArHUTHOM UHTYKITHI

NunykTUBHOCTD. SIBIICHUE
camonHaykiuu. 31C caMOMHIyKIUH.
DHeprusi MarHUuTHOTO TOJIsl KAaTYIIKU C
TOKOM. DJIEKTPOMAarHuTHOE IOJIe

TexHuyeckue ycTpoiicTBa 1 UX
MIPUMEHEHHUE: IOCTOSTHHBIE MATHUTHI,
3JIEKTPOMArHUTHI, DJIEKTPOBUTATEND,
YCKOPHUTENH dJIEMEHTAPHBIX YaCTHII,
WHIYKIIHOHHAS TIeYb

O6o06maromuit ypok «MarautHoe
noJje. DIIeKTPOMarHUTHAS HHIYKITHS

KonTponbHas pabota mo Teme
«Mar"auTtHoe I10JI€e.
DneKTpOMarHuTHast MHIYKIUS»

CB0OOIHBIE MEXAHUYECKIE
kosnebanus. ['apmoHndeckue
KojeOaHus. YpaBHEHUE
TapMOHHYECKHUX KOJIeOaHUH.
[IpeBparenue sHepruu

bubnunorexa LIOK
https://m.edsoo.ru/ff0cal50

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

bu6nuorexa [IOK
https://m.edsoo.ru/ffOcab82

bu6anoreka LIOK
https://m.edsoo.ru/ffOcad58

but6mmorekxa [IOK
https://m.edsoo.ru/ffOcaf06



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

13

14

15

16

17

18

19

JIaboparopHast pabota
«MccnenoBanue 3aBUCHMOCTH
nepuoia MajibiX KoJieOaHuii Tpy3a Ha
HUTHU OT JUTMHBI HUTH U MacChl IPy3a»

Koneb6arenbublit koHTYp. CBOOOIHBIE
QJICKTPOMArHMTHBIC KOJIEOAHHUS B
U/ICTLHOM K0J1e0aTeIbHOM KOHTYpE.
AHanorus Mexmay MeXaHH4eCKUMH U
AIIEKTPOMATrHUTHBIMHU KOJIEOaHUSMHU

®opmyna Tomcona. 3akoH
COXpPAaHCHUS SHCPIUr B UACAIIBHOM
KoJIe0aTeIbHOM KOHTYpE

[IpencraBnenue o 3aTyxaromux
KoseOaHusX. BeIHYKICHHBIC
MeXaHHJecKue Koyebanus. Pe3oHnanc.
BeIHYKICHHBIE 3JIEKTPOMAarHUTHBIC
KoJe0aHus

[lepemennsblit Tok. CUHYCOUJAIbHBII
MepEMEHHBIN TOK. MOIIHOCTh
MEPEMEHHOT0 TOKa. AMIUTUTYAHOE U
JIEWCTBYIOIIEE 3HAYECHHUE CHIIbI TOKA U
HaIpsHKEHUS

Tpauchopmarop. Ilpoussozactso,
nepeavya u norpedieHue
JIEKTPUUYECKON YJHEPTUN

YCTpOUCTBO U MPAKTUUYECKOE
IIPUMEHEHHE MIEKTPUYECKOTO 3BOHKA,
reHepaTopa epeEMEHHOT0 TOKa,
JIMHUH 3JIeKTponepenady

bubnunorexa LIOK
https://m.edsoo.ru/ffOcb820

bubmnoreka IIOK
https://m.edsoo.ru/ffOcb9c4

bubanoreka IIOK
https://m.edsoo.ru/ffOcbb86

bu6anoreka LIOK
https://m.edsoo.ru/ffOcbd34

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



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
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27

DKOJIOrM4eCKUe PUCKU TIpU
IIPOM3BOCTBE IMEKTPOIHEPTUH.
KynbTypa ncnosnp3oBaHus
AIIEKTPOIHEPTUH B IOBCETHEBHOM
KHU3HU

MexaHndecKue BOJIHBI, YCJIOBUSA

pacnpoctpanenus. [lepuon. CkopocTts

PaCIIpPOCTpaHCHHUA U AJIMHA BOJIHBI.
HonepeqHHe U IIPOAOJIBHBIC BOJIHBI

3Byk. CKOpocCTh 3ByKa. [ poMKOCTh
3ByKa. Beicora Tona. TemOp 3Byka

DNEeKTpOMarHUTHBIE BOJIHBI, UX
cBoKcTBa U cKopocTh. [lkana
OJICKTPOMArdHMuTHBIX BOJIH

HpI/IHI_[I/IHBI paanuoCBA3U U
TeaeBuaeHus. Pa3Butue CpeaACTB
CBs3U. Paguosokanus

KonrtponbHas pabora «Konebanus u
BOJIHBD»

[IpssmonnHeHOE pacpoCTpaHEHHE
CBETa B OJIHOPOJHOM Cpeje.
Todeunblil ICTOUHUK cBeTa. JIyd
cBETa

OtpaxeHune cBera. 3aKOHbI
oTpaxkeHus ceerta. [loctpoeHne
M300paKeHM B IJIOCKOM 3epKajie

bubnunoreka LIOK
https://m.edsoo.ru/ffOcca54

bubnunoreka LIOK
https://m.edsoo.ru/ffOcccOc

bubnuoreka [{OK
https://m.edsoo.ru/ffOccfe0

bu6anoreka LIOK
https://m.edsoo.ru/ffOcc6f8

but6mmorekxa [IOK
https://m.edsoo.ru/ff0cd350

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



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
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[Ipenomiuenue ceera. [lonnoe
BHYTpeHHee oTpakeHue. [IpenenbHblii
YTOJI [TOJIHOTO BHYTPEHHETO
OTpakKeHUS

JlaboparopHas pabota «3mepenue
MIOKAa3aTelisl IPEJIOMIICHHS CTEKIIa

JIun3el. [locTpoeHune n300pakeHuii B
nuH3e. Popmysia TOHKOM JIMH3HI.
VYBenuueHue JIuH3bI

JlaGopaTopHas paboTta
«HccrenoBanue cBOMCTB
M300paKEHUIA B JIMH33X»

Jucnepcus cBera. CIoKHbBINA COCTaB
6enoro csera. LIer. JlaboparopHas
pabota «HabmroeHue aucnepcun
CBETa»

Nurepdepennius cera. Judpakius
cera. JludppakironHas pemerka

[TonepedyHOCTH CBETOBBIX BOJIH.
[Tonsapwuzanus cBera

Onrtuyeckue mpuOOPHI U yCTPOHCTBA
U YCJIOBHS UX 0€30MacHOTro
MIPUMEHEHHUS

FpaHI/IHI)I IMPUMEHUMOCTHU
KJIaCCUYECKOM MEXaHUKH. HOCTy.]'IaTLI
CHCL[PIB.J'H:HOfI TCOpHUU
OTHOCHUTCIBHOCTHU

bubnunoreka LIOK
https://m.edsoo.ru/ff0cd7{6

bubnunoreka LIOK
https://m.edsoo.ru/ffOcd67a

bubnuoreka [{OK
https://m.edsoo.ru/ffOcddle

bu6anoreka LIOK
https://m.edsoo.ru/ffOced22

bu6nmorexa LIOK
https://m.edsoo.ru/ffOcf02e

but6mmorekxa [IOK
https://m.edsoo.ru/ff0cf862



https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
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OTHOCUTENBHOCTh OOTHOBPECMCHHOCTHU.

3ameJieHre BpeMEHH M COKpAIllEHNE
JUINHBI

DHeprus U UMIYJIbC PEISITUBUCTCKON
yacTulibl. CBS3b MACChI C SHEPTUEHN U
HUMITYJIbCOM. DHEPIUsl IOKOs

KonTponbnas pabota «OnTuka.
OcHOBBI cIeLIMATIBHON Teopuun
OTHOCHUTEIILHOCTH»

®otonbl. opmyna [Inanka. Dueprus
U UMIyJbC POTOHA

OTKpbITHE U UCCIIEI0BAaHUE
dotorddekra. OnbiTer A. T
CroneroBa

3akonbl portorddexra. YpaBHeHUE
DiiHireliHa s potorddexra.
«Kpacnas rpanuna» ¢potoaddexra

HaBnenne cBeta. OnbiTel 1. H.
JlebeneBa. XuMHUUECKOE JE€HiCTBHE
cBeTa

TexHuueckue ycTpoucTsa u
MPaKTUYECKOE IPUMEHEHHUE:
(dhoTorIeMEeHT, POTOAATUHK,
CoJIHeUHas OaTapesi, CBETOIUO]]

Pemenue 3agad mo reMe «DI1€MEHTHI
KBAHTOBOU OIITUKN)

bubnunorexa LIOK
https://m.edsoo.ru/ffOcfa42

bubnunoreka LIOK
https://m.edsoo.ru/ffOcfc68

bubnuoreka [{OK
https://m.edsoo.ru/ffOcf6f0

bubnunoreka LIOK
https://m.edsoo.ru/ffOcfel6

bubnunoreka LIOK
https://m.edsoo.ru/ffOcffc4

bu6nmorexa LIOK
https://m.edsoo.ru/ff0d015e

bubnmorexa LIOK
https://m.edsoo.ru/ff0d04a6

bubnunorexa LIOK
https://m.edsoo.ru/ff0d030
2



https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d0302
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Monens atroma Tomcona. OnbITEI
Pezepdopaa mo paccessHUIO 0-9aCTHII.
[InanerapHas Mojiens aToma

IToctynater bopa

W3zny4enue u nornomeHue GpoToHOB
IIpU IIEPEXOJE aTOMA C OJTHOI'O YPOBHS
SHEpPIruu Ha Ipyrou. Buael cuekTpos

BoustHOBBIE cBOMCTBA YacTUll. BosHBI
ne bpoina. KopnyckynsipHo-
BOJTHOBOM yasin3M. CIIOHTaHHOE U
BBIHY)KJICHHOE U3JTy4CHHE

OTKpbITHE paTn0aKTUBHOCTU. OMBITHI
Pesepdopna o onpeznenenuto cocrasa
PaIMOAKTUBHOTO U3ITYUCHUS

CgoiicTBa anb(a-, 6era-, ramma-
u3ny4yeHus. Bnusiaue
PaJIMOAKTUBHOCTH Ha YKUBBIC
OpTaHU3MBI

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otonsl. Anbga-pacna.
DJEeKTPOHHBIN U MO3UTPOHHBIHN OeTa-
pacnaz. ['aMma-n3inydeHue

DHeprusi CBSI3U HYKJIOHOB B sI/Ipe.

S nepHbie peakuuu. S nepHbIin
peaktop. [IpobnemMsbl, mepPCIEKTHBHI,
9KOJIOTUYECKUE ACIIEKTHI SIAECPHOU
SHEPIeTUKU

bubnunorexa LIOK
https://m.edsoo.ru/ff0d091a

bubnunorexa LIOK
https://m.edsoo.ru/ff0dOafa

bubnunoreka LIOK
https://m.edsoo.ru/ff0dOafa

bubmuorexa [JOK
https://m.edsoo.ru/ff0d0ca8

bu6nuorexa [IOK
https://m.edsoo.ru/ff0d0fd2

but6mmorekxa [IOK
https://m.edsoo.ru/ff0d116
2

but6mmorekxa [IOK
https://m.edsoo.ru/ff0d135
6



https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d1356
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DneMeHTapHble yacTulbl. OTKpBITHE
MO3UTPOHA. MeTO bl HAOTIOICHUS 1

perucTpaivu 3JICMECHTAPHBIX YaCTHII.

Kpyrasiii cton «@yHaaMeHTaIbHbIE
B3auMoercTBUA. EnuHCTBO
(bu3n4eCKOil KapTHHBI MUPa»

DTarnbl pa3BUTHSI aCTPOHOMUU.
[IpukiagHoe 1 MEPOBO33PEHUECKOE
3HAYCHHE aCTPOHOMHH. Buy
3B&3mHOrO Heba. Co3Be3aus, ApKUe
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Hcrounuk sHeprun CosHLa U 3BE3]1
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XapaKTePUCTHKU. 3BE3]IbI TITaBHON
Mocne0BaTeIbHOCTH. BHYTpeHHee
cTpoenue 3BE31. CoBpeMeHHbIE
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sposmronuu CoHIa U 3BE3]
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Meraranaktuka
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KonTponbHas padota «1neMeHTBHI
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O6o06maromuii ypok. Ponb pusuku u
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TEXHOJIOTUYECKOM, COIMAIbHON 1
ATUYECKOHN cdepax AeaTeTbHOCTH
YyeJoBeKa

O6o0maromuii ypok. Pois u mecto
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O6o06maromuit ypok. Poin
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O6o6matomuit ypok. Mecto
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

10.1

10.2

10.3

10.4

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUSN OCHOBHOM
06pa30BaTeJ’IbH0ﬁ nporpaMmal CpeaHeEro oﬁmero 06pa30BaHHﬂ

JleMOHCTpUpOBaTh Ha TpPHUMEPAX poJib M MeCcTo (U3UKH B
(hopMHUPOBaHMHM COBPEMEHHOW HAyYHOW KapTHHBI MHpa, B Pa3BUTHH
COBPEMEHHON TEXHUKH M TEXHOJIOTHH, B MPAKTUYECKOU JIEATEIBbHOCTH
b1 {001 ()7

YYUTHIBATh TPAHUIBI IPUMCHCHHS H3YYCHHBIX (U3NUCCKUX MOJICIICH:
MaTepuagbHas TOYKa, WHEpIHUATbHAS CUCTEMa OTCYETa, abCOIIIOTHO
TBEPIOE TEJIO0, UJICATIBHBIN ra3; MOACIN CTPOCHHUS ra3oB, )KUIAKOCTEH U
TBEPABIX TEJ, TOYEYHBIA BJIEKTPUYECKUNA 3apa]l — NOpPU PEUICHUH

¢busnyeckux 3a1aq

Pacnio3naBate ¢u3udeckue siBIeHUS (IIPOIECChl) U OOBACHATh MX Ha
OCHOBE 3aKOHOB MEXAaHMKH, MOJIEKYJIIPHO-KUHETHUECKOH Teopuun
CTPOEHHUSI BEUIeCTBAa M  DBJEKTPOJAMHAMHMKH: PAaBHOMEpPHOE U
PaBHOYCKOPEHHOE NPSIMOJIMHEHHOE JBM)KEHHE, CBOOOJHOE MaJieHHue
TeJN, JBUXKEHHE I10 OKPYKHOCTH, WHEpLMs, B3aUMOJCHCTBUE TEI;
nuddy3usi, OpOyHOBCKOE IBMIKEHUE, CTPOEHUE KUIKOCTEH U TBEPIBIX
TeJl, I3MEHEHHe 00bEMa TeJl MPU HarpeBaHUM (OXJIAXKIEHUH ), TETIJIOBOE
paBHOBecHe, HCIapeHne, KOHACHCAIMs, TUIaBIeHNe, KpUCTaIn3aIus,
KHMIIEHHE, BIIAXHOCTb BO3/YyXa, MOBBIIIEHHE AABJICHUS Ta3a IMpPH €ro
HarpeBaHWM B 3aKpPBITOM COCYZA€, CBSI3b MEXIy [apamMeTpamMu
COCTOSIHMS Ta3a B M30IpoLEccax; EKTpU3alMsl TeJl, B3aUMOICHCTBUE
3aps0B

OnuceiBaTh MEXaHWYECKOE JIBIKEHHME, UCIONIb3YysS (U3NYEecKHue
BEJIMYUHBI: KOOpJHMHATA, MyTh, MEpPEMEIIEHUE, CKOPOCThb, YCKOPEHHUE,
Macca Tela, CWIa, UWMIYJIbC Tela, KUHETHYecKas OSHeprus,
MOTEHIMabHasE JHEpPrus, MeXaHudeckas paboTa, MeXaHudecKas
MOIITHOCTh; TIPU ONKUCAHUU MPABUIBHO TPAKTOBATH (PU3UUECKUIN CMBICI
WCTIOJB3yEeMBIX BEJIWYMH, WX OOO3HAYCHHWS W CIUHHIIBI, HAXOIUThH
(hopMyIIBI, CBS3BIBAIONINE JAHHYIO (DH3MUECKYIO BEITHMUUHY C IPYTUMHU

BCINM4YnHaMu



10.5

10.6

10.7

10.8

10.9

OnwuceIBaTh U3y4CHHBIE TEIJIOBbIE CBOMCTBA TEJ U TEIUIOBBIC SIBIICHHUS,
UCTONB3ys (U3WYECKHE BEIWYHMHBL: JIaBJICHUE Trasa, TeMmIeparypa,
CpenHsisl KMHETHYECKash SHEpIrus XaoTHYECKOTO IBIDKCHUS MOJICKYI,
CpeIHEKBapaTHYHAs CKOPOCTh MOJIEKYJ, KOJHYECTBO TEILIOTHI,
BHYTPEHHSS SHEprus, padora raza, ko3 puuueHt mnoae3Horo necTBus
TEIJIOBOTO  JIBUTATEJNIA; TPU ONHMCAHUHM TPABHIBHO TPAaKTOBATh
(GU3MUECKUI CMBICI HCIOJb3YEeMbIX BEIMYMH, WX OOO3HAUYEHHS U
eIMHMIIBI, HAXOAUTH (POPMYIBI, CBS3BIBAIOIINE JAHHYIO (DU3UYECKYIO

BCJIMYHHY C APYTUMH BCIMYNHAM

OnucelBaTh W3y4CHHBIE JJIEKTPUYECKHE CBOMCTBA BeUIECTBA U
JNEKTPUYECKUE  sBJIEHUS  (MIPOLIECCHI), HCIONb3yd  (U3HUECKUE
BEIMYUHBI:  IEKTPUYECKUM  3aps],  DJEKTpPUYECKOe  IHOJe,
HanpsOKEHHOCTh  1OJI, MOTEHIMAJ, Pa3HOCTb IOTEHLHUANIOB; MpU
OINMCaHUM NPAaBUIBHO TPAKTOBATh (PU3MUECKUI CMBICI UCHOJIb3YyEMbIX
BEIMYUH, WX OOO3HAYECHWS W CIWHHIBI;, YKa3blBaTh (OPMYIIHI,
CBS3BIBAIOIME  JAHHYIO  (U3UYECKYI0 BEJIMYMHY C  JIPYTMMHU

BCINYMNHaMUN

aHAIM3UpoBaTh (PU3MUYECKHE MPOLECChl U SABJICHMS, HCIONb3YS
¢u3nyeckre 3aKOHbI M MPUHLUIIBL: 3aKOH BCEMUPHOTO TAroTeHus, I, I
u Ill 3axonsl HploTOHa, 3aKOH COXpaHEHUS MEXaHUYECKON >HEepruu,
3aKOH COXPaHEHMsI UMITyJIbCa, MPUHIUI CYNEPIIO3UIIUN CUJI, TPUHLIUIT
paBHONpAaBUs HMHEPLUUAIBHBIX CHCTEM OTCYETa;  MOJEKYJSIpPHO-
KMHETUYECKYIO TEOPHUIO CTPOEHHUs BELIECTBA, Ia30BbIE 3aKOHBI, CBA3b
CpelHell KMHETHMYECKON SHEpruu TEIJIOBOIO JBHMIKEHUS MOJIEKYN C
aOCOJIIOTHOU TeMIIepaTypol, MEpPBBIA 3aKOH TEPMOJMHAMHUKH, 3aKOH
COXPAaHEHHs DJJIEKTPUUYECKOro 3apsiaa, 3akoH Kysona; mpu sToM
pa3nuyath CIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €ro MaTeMaTHYecKoe

BBIp@KEHHUE U YCIIOBUS (TPaHUIIbI, 00JIaCTH) MPUMEHUMOCTH

OOBSCHATH OCHOBHBIE MPHUHIMIIBI JIEHCTBUS MAaIlWH, NPUOOPOB U
TEXHUYECKHUX YCTPOMCTB; pa3iuyaTh yCJIOBHS UX 0€30[acHOro

HCIIOJIb30BaHUS B IIOBCEIHEBHOM KHU3HHU

BBIMOTHATE SKCIEPUMEHTHI 110 UCCIIE0BAaHUIO0 (PU3HUECKUX SIBJICHUHN U
MPOIIECCOB C MCIOJb30BAaHUEM MPSAMBIX U KOCBEHHBIX U3MEPEHUIL; TPU
sToM (opmynHpoBaTh TpobiieMy (3alady) W THIOTE3Y Y4eOHOTO
JKCIIEPUMEHTa,  coOMpaTh  YCTaHOBKY W3  NPEJIOKEHHOIO

00opynoBaHusl, MPOBOAUTH OMBIT U (POPMYITHPOBATH BHIBOIBI



10.10

10.11

10.12

10.13

10.14

10.15

10.16

10.17

10.18

OcymiecTBiATh TpsIMbIE M KOCBEHHbIE H3MEpeHUs (u3nyeckux
BEJIMYHMH, MPHU 3TOM BHIOMPATh ONTHUMAJIBHBIA CrOCOO M3MEpeHHs U

HCIIOJIB30BaTh U3BECTHBHIC METOJbI OLICHKU HOFpCHIHOCTCfI HSMCPCHHP'I

HccnenoBaTh 3aBUCUMOCTH MEXKIY (DU3UYECKMMH BEITUYMHAMU C
HCIIOJIb30BAHUEM TMPSMBIX HM3MEPEHHH; TPU 3TOM KOHCTPYHPOBATh
YCTaHOBKY, (PHKCHUPOBATh pE3yJbTAaThl IOJYYCHHOH 3aBUCHUMOCTH
(U3HYECKUX BETUYHMH B BUJC TAOIUI U TpadUKOB, JeTIaTh BHIBOJIBI 110

pe3yJibTaTaM UCCIIeA0BAHUS

Cobnromate mpaBwiia 0€30MACHOTO  Tpyda TMPH  MPOBEICHHUU
UCCIICIOBaHM B paMKax y4eOHOro OSKCIEpUMEHTa, y4eOHO-
UCCIIEIOBATEIIbCKON M MPOEKTHOM JAEATEIBHOCTH C HCIOJIBb30BaHUEM

M3MEPUTEIBHBIX YCTPOICTB U 1a00paTOpHOTO 000PYAOBaHUS

Pemarp pacuérHbie 3aauMl ¢ SBHO 3aJaHHON (U3UYECKON MOJEIBIO,
WCTIONB3Ysl (PU3MUECKHE 3aKOHbl W TPUHIIMIIBI, HA OCHOBE aHayn3a
yCIIOBUSL  3a/ladydl  BBIOMpaTh (U3MUECKYI0 MOJCIb, BBIACIATH
¢dbu3nueckrue BeMUYUHBI U (POPMYIBI, HEOOXOAUMBIE ISl €€ pellleHus,
MIPOBOAUTH PAcu€Thl U OIEHUBATh PEATBHOCTH MOJIYY€HHOTO 3HAUYCHUS

(hU3HUYECKON BETUMIMHBI

Pemars Ka4eCTBECHHBIC 3a/1a4H: BBICTPANBATh JIOTUYECKH
HEMPOTUBOPEUHUBYIO IIEMOYKY PACCYKJAECHUW C OMOpPOM HAa M3YUYEHHBIE

3aKOHBI, 3dKOHOMCPHOCTH U (I)I/ISI/I‘leCKI/Ie SABJICHUA

Wcnonp3oBath mpu  pemieHuu  yuyeOHBIX 3aJad  COBpPEMEHHbBIE
WH(GOPMAIIMOHHBIE TEXHOJIOTUM JUIs TOMCKA, CTPYKTYpUPOBAHMS,
UHTEpOpETallMd M MpeJCTaBiIeHUs Yy4eOHOW M Hay4dHO-TIOMYJISPHOM
nH(pOpMaLUY, MOJYYEHHON U3 pa3IMYHbIX MCTOYHUKOB; KPUTHYECKU

aHAIM3UPOBATh MOJy4aeMyr0 HH()OpMaIUIo

[IpuBonuTh mpHUMeEpHl BKJIa/la POCCUHUCKUX M 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, OOBSICHEHHE MPOILIECCOB OKPYKAIOIIEro

MHpa, B pa3BUTUC TCXHUKH U TEXHOJIOT Hit

Hcnonb30BaTh TeOpeTHYECKHE 3HAHUS N0 (U3MKE B IOBCEIHEBHOU
KHU3HH 17151 o0ecriedeHns: 6€30MacHOCTH Npu o0palieHnu ¢ mpudopamu
U TEXHWYECKUMH YCTPONCTBAMH, JUISI COXPAaHEHHS 3JI0OPOBbS U

COOJIOICHHSI HOPM SKOJIOTMYECKOTO MIOBEJICHHUS B OKpY Karollel cpefie

PaGorare B rpymnmne ¢ BBINOJIHEHHEM DPA3IUYHBIX COIMAJIbHBIX POJIEH,
IUIaHUPOBaTh ~ pabOTy  TPYIIbI,  pPalUOHAIBHO  paclpeaensiTh
0053aHHOCTH M IUIAHUPOBATh JEATENBHOCTh B HECTAaHAAPTHBIX
CUTyallUsIX, AJEKBAaTHO OLICHMBATh BKJIAJ KaXJOI0 M3 YYaCTHHUKOB

TPyMIbl B pelIEHHE paccMaTpruBaeMoil mpoOaemMbl



11 KIIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

111

11.2

11.3

HpOBepﬂeMble NnpeaAMETHDbIC PE3YJIbTAThl 0CBOCHUSN OCHOBHOM
06pa30BaTeJ’IbH0ﬁ nporpaMmal CpeaHeEro oﬁmero 06pa30BaHHﬂ

JleMOHCTpUpOBaTh Ha TpUMEPaxX poJib M MeCcTo (U3UKH B
(hopMHUPOBaHMHM COBPEMEHHOW HAyYHOW KapTHHBI MHUpa, B Pa3BUTHH
COBPEMEHHON TEXHUKHU M TEXHOJIOTUH, B MPAKTUYECKON NESATEIbHOCTH

JFO/IEH, IEJTOCTHOCTD U €IMHCTBO (PU3UIECKOIN KapTHHBI MUPa

Y4YuTBIBaTh TPAHUIIBI IPUMEHEHHS U3YYEHHBIX (H3UUECKUX MOJIEICH:
TOYEUYHBIN NIEKTPUYECKUH 3apsAl, sepHas MOJAEIb aTOMa, HYKJIOHHAs

MOJCJIb aTOMHOTI'O sAJipa IIpu pCIICHUU (I)I/ISI/I‘ICCKI/IX 3aJad

Pacnio3naBate (usnueckue sBieHHS (MPOIECCHI) U OOBACHATH HMX Ha
OCHOBE 3aKOHOB  DJJICKTPOJAMHAMUKHA W  KBAaHTOBOW  (DU3HKH:
AJIEKTPUYECKAsT TPOBOJUMOCTH, TEIUIOBOE, CBETOBOE, XHMHYECKOE,
MarHuTHOE  JICHCTBHS  TOKa, B3aHMOJICHCTBHE MarHHuTOB,
AJIEKTPOMArHUTHAasE WHAYKIUS, JCHCTBUE MArHUTHOTO TIOJI Ha
MPOBOAHUK C TOKOM U JBIDKYIIMHCS 3apsiji, JJIEKTPOMAarHUTHBIC
Kone0aHus W BOJHBI, MPSIMOJMHEHHOE paclpoCTpaHEHHE CBeTa,
OTpakeHHEe,  MpejoMiieHue, HHTepdepeHuus, Juppakuus U
MOJIApU3allvsl CBETa, AUCIEpCcHsl CBeTa, (poTodnexTpuueckuid >Ppdext
(poroaddext), cBeToBOoe naBlIeHHE, BO3HUKHOBEHHE IHHEHYATOrO
CIEeKTpa aToMa BOJOpPOJA, €CTeCTBEHHAas M  HMCKYCCTBEHHas

PAaAUOAKTUBHOCTD



11.4

115

11.6

11.7

11.8

OnuceiBaTh H3Y4YEHHBIE CBOWCTBAa BeLIECTBA  (DJIEKTPUUYECKUE,
MarHUTHBIE, ONITUYECKUE, MIEKTPHUECKYI0 MPOBOJUMOCTD PAa3IUYHBIX
cpea) M UIEKTPOMAarHuTHBIE SIBJIEHUS (IPOLIECCHI), HCIONb3Ys
¢usnyeckue BENMYMHBL:  DJCKTPUYECKMH  3apsi, cuia  TOKa,
NIEKTPUYECKOE  HANpSIKEHUE,  DJIEKTPUYECKOE  COIPOTHUBIICHHE,
paszHocTh noteHnuanos, JJIC, pabora Toka, WHIYKIHS MarHUTHOTO
nojs, cuina Ammepa, cuia JlopeHIa, HMHAYKTUBHOCTb KaTYIIKH,
SHEpPrus IEKTPUUECKOr0 W MAarHUTHOIO IMOJIEH, MEepHoj] M 4acToTa
KosiebaHui B KOJIeOATEIbHOM KOHTYpE, 3apsi/l U CHJla TOKA B MpoIecce
rapMOHUYECKUX AJIEKTPOMAarHUTHBIX  KoseOaHuM, ¢dokycHoe
paccTosiHHE M ONTHYECKas CUiIa JIMH3bl; NPU ONUCAHUU MPABUIIBHO
TPAaKTOBaTb (PU3MUYECKUH CMBICT MCHOJB3YEMbIX BEIMYHMH, UX
00O3HaYeHWsT W €OUHMIBI, YKa3blBaTh (OPMYIBI, CBS3BIBAIOIINE

JaHHYIO (PU3MYECKYIO BEJIUUMHY C APYTUMHU BETUYUHAMU

OnuceiBaTh HN3YUCHHBIC KBAHTOBBLIC SBJICHUSA W IMPOLICCCHI, NUCIIOJIb3Ys
(I)I/I3I/I‘IeCKI/Ie BCIIMYHHBI: CKOPOCTb J3JICKTPOMAIHUTHBLIX BOJIH, IAJIMHA
BOJIHBI W YaCTOTa CBCT4, DJHCPIUsaA U UMIIYJIBC q)OTOHa, nepuon
mnmojrypacnaga, OHEprus CBIA3M ATOMHBIX A4€p, HOpH  OIHMCAaHUU
IMpaBHUJIbHO TPAKTOBATH (i)I/ISI/ILIeCKI/Iﬁ CMBICJI HMCIIOJIB3YEMbBIX BCJIIMYHUH,
nX 00O3HAYCHUS U CAUHUIBI; YKa3bIBATb (I)OpMy.]'IBI, CBA3BIBAIOIIHC
JaHHYIO (I)I/ISI/I‘ICCKYIO BCIIMYNHY C JPYIrMMHU BCIINYUHAMU, BBIYUCIIATH

3Ha4YCHHE (PU3NUECKOU BETUUUHBI

AHanu3upoBaTh (PU3NYECKHE TMPOLECChl M SBICHUS, HCIOIB3YS
¢bu3mvyeckue 3aKOHbBI W TPUHIMUIBL  3ak0oH Owma,  3aKOHBI
MOCJIEIOBATEILHOTO M IMapajuUIeIbHOTO COCIMHEHHS TMPOBOIHUKOB,
3akoH [[xoyns — JleHna, 3aKOH 3J€KTPOMArHUTHOM MHIYKLUH, 3aKOH
MPSIMOJIMHEHOTO PACIPOCTPAHEHUS CBETA, 3aKOHBI OTPAKEHUS CBETA,
3aKOHBl ~ IPEJIOMJIEHUS  CBETa, ypaBHEHUWE OHHIITEHMHA  JUIA
dboTodddexra, 3aKOH COXpaHEHHS DSHEPIHH, 3aKOH COXPAHCHUS
HUMITYJIbCa, 3aKOH COXpaHEHUs »JJIEKTPUYECKOro 3apsija, 3aKoH
COXpaHEHHs  MaccoBOro  uyucia, noctyinatel  bopa,  3akoH
paIMOaKTUBHOTO  pacmaaa; TMpH OTOM  pas3inyaTh  CIIOBECHYIO
(hopMyTUPOBKY 3aKOHA, €ro MaTeMaTUYeCKOe BBIPAKECHHE M YCIIOBHS

(rpaHuIBl, 00JIACTH) TPUMEHUMOCTH

OmnpenensaTh HaNpaBiIeHUWE BEKTOpPAa HMHIYKIMU MarHUTHOTO TOJIS
MIPOBOJIHUKA C TOKOM, cujibl Amriepa u cuiibl JlopeHna

Ctpoutb M oONMCHIBATH M300paKEHUE, CO3JaBAEMOE  IJIOCKUM

3€pKaJiOM, TOHKOW JIMH301



11.9

11.10

11.11

11.12

11.13

11.14

11.15

11.16

11.17

BBITIONMHATE SKCTIEPUMEHTHI TI0 HCCIIEAOBAHNIO (PU3NIESCKUX SIBJICHUN U
MIPOLIECCOB C MCIIOJIb30BAHUEM TPSMBIX U KOCBEHHBIX U3MEPECHUN; TPH
aToM (GopMyaupoBaTh MpoOjemMy (3agady) W THUIOTE3y y4eOHOTO
OKCHEPUMEHTa,  COOMpaTh  YCTaHOBKY W3  MPEIOKEHHOTO

000pyI0BaHUs, TPOBOAUTH OMBIT M (POPMYTUPOBATH BHIBOIBI

OcymecTBiATh NpsIMbIE M KOCBEHHbIE H3MepeHUs (pu3nueckux
BEJIMYHMH, MPHU 3TOM BHIOMPATh ONTHUMAJIBHBIA CIIOCOO M3MEpEeHUs U

HCIIOJIB30BaTh N3BCCTHBHIC METO/IbI OLICHKN HOFpGHIHOCTefI H3MepeHHﬁ

HCCHGI[OBB.TB 3aBUCHUMOCTH (1)I/I3I/I‘-IGCKI/IX BCJIIMYHMH C HCIIOJIBb30BAHUEM
IPAMBIX I/ISMepeHI/Iﬁ; Inpu 3TOM  KOHCTPYUPOBATb  YCTAHOBKY,
(I)I/IKCI/IpOBaTB PE3YJIIbTAThL HOJ'Iy‘I@HHOfI 3aBUCHUMOCTH (1)I/ISI/I‘IGCKI/IX
BCJIMYHH B BUJIC Ta6JII/III u Fpa(bI/IKOB, ACJIaTh BBIBOJBI 11O PE3YyJibTaTaM

HUCCICIOBaHUA

CobOmoate  mpaBwiia  0€30MacHOrO  TpyAa MHpU  MPOBEIECHUU
UCCIIEIOBAaHUM B paMKax ydeOHOro OJKCIEpPUMEHTa, Yy4eOHO-
UCCIIEIOBATENIbCKOW M MPOEKTHOW JEATEIIbHOCTU C HCIOJIb30BaHUEM

M3MEPUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYI0BaAHUS

Pemare pacuérHble 3aa4M € SIBHO 33JaHHONW (PM3NYECKON MOJENbIO,
UCIOJNIb3YSl (PU3MYECKHE 3aKOHBI W TPUHIUIBI, HA OCHOBE aHaIM3a
yCIIOBUSL  33Jayd  BbIOMpaTh  (U3MUECKYI0 MOJENb, BBLACIATH
¢u3nyeckre BETMUUHBI U (OPMYJIbI, HEOOXOJUMBIE AJIs €€ pelIeHHUs,
IIPOBOJUTH PACUETHI U OLIEHUBATh PEAJILHOCTH MOJIyYEHHOTO 3HA4YEHUs

(hbU3UIECKOI BETMUUHBI

Pemars Ka4yeCTBEHHBIC 3a/1a4H: BBICTPAUBAaTh JIOTUYECKHU
HEMPOTUBOPEUHUBYIO IIEMOYKY PACCYKJAECHUW C OMOpPOM HAa M3YUYEHHBIE

3aKOHBI, 3aKOHOMEPHOCTHU U (1)I/ISI/I‘ICCKI/IG SABJICHUSA

Wcnonp3oBaTh mpu  pemieHud  yuyeOHBIX 3aJad  COBpPEMEHHbBIE
WH(GOPMAIIMOHHBIE TEXHOJIOTUM JUI TOMCKA, CTPYKTYpUPOBAHMUS,
WHTEpOpETallMd M MpPeJCTaBIeHUs Y4eOHOW M HayYHO-TIOMYJISPHOM
nH(pOpMalLIUY, MOJYYEHHOW M3 Pa3jIMYHbIX MCTOUYHUKOB; KPUTHUECKU

aHAJIM3UPOBATh MOJydaeMyr0 HH(OpMaIUIo

OOBSICHATh TIPUHIIMITEI JACUCTBUS MAalIWH, MPHOOPOB W TEXHHUYECKUX
YCTPOMCTB; pa3ianyarh YCJIOBHUS HX O€30MacHOrO MCIOJIb30BaHHS B
IIOBCEIHEBHOM KU3HU

[IpuBoAMTH TIpUMEpHI BKJIAJa POCCHUHCKMX U 3apyOeKHBIX YYEHBIX-
(U3MKOB B pa3BUTHE HAYKH, B OOBIACHEHHE MPOIIECCOB OKPYKAIOIIETO

MHpa, B pasBUTUC TCXHUKH U TEXHOJOT U



11.18

11.19

Hcnonp30BaTh TEOpeTUYECKHE 3HAHUS TO (DU3MKE B IOBCEIHEBHOU
KU3HU JUTsl o0ecTriedeHurst 0€30MacHOCTH P OOpaIeHuu ¢ prudopaMu
U TEXHUYECKUMHU YCTPOWCTBAMHU, JMJIi COXPAHEHUS 3J0pPOBbS U

CO6J'II-OI[CHI/I$I HOPM 3KOJIOTHYECKOI'O ITOBEACHHS B OKPY)I(aIOHICfl cpeac

PaGotare B rpymnme ¢ BBINOJIHEHHEM PA3IUYHBIX COIMAJIbHBIX POJIEH,
IUIAaHUPOBaTh ~ paboOTy  TPYIIbI,  pPalMOHAIBHO  paclpeiensiTh
00s3aHHOCTM ¥ IUIAHUPOBATh JIEATEIBHOCTh B  HECTAaHAAPTHBIX
CUTyallUsiX, aJIeKBaTHO OILICHMBATh BKJIAJ KaXXJOr0 M3 YYaCTHUKOB

TPYMIbL B pelIEHHE paccMaTpruBaeMoil mpoOIemMbl



IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

IIpoBepsiemMble 3J1eMeHTBHI COIeP:KAHUS

OU3NKA 1 METOAbI HAYYHOI'O [IO3HAHU A

10 KUIACC
Kon
Koxa npoBepsiemoro
pazaen
3J1eMeHTa
a
11
1
1.2
2
211
2.1
2.1.2

®usuka — Hayka o npupoxe. Hayunble
METO/IbI IIO3HAHUS OKpY’Karouero mupa. Pois
JKCIIEPUMEHTa M TEOPUM B  IIpolecce

MIO3HAHUS IPUPOIBI. DKCIIEPUMEHT B (pr3mKke

MopenupoBanue (U3HYECKUX SBICHUH W
npoueccoB. Hayunsie runoressl. dusnyeckue
3aKOHbl U TEOpUHU. |'paHUIBl IPUMEHUMOCTH
(buznueckux 3aKOHOB. [IpuHnun
cooTBeTcTBUS. Poinp u Mecto ¢Qusmku B
(GOpMHUpPOBAaHMM  COBPEMEHHOW  Hay4dyHOMU
KapTUHBI MUDa, B MIPAKTUYECKON

JIeSTEIbHOCTH JTI0AeH

MEXAHUWKA

##HPari#KTHEMATHUKA

MexaHn4deckoe IBHKEHHE. OTHOCUTENBHOCTD
MEXAaHHUYCCKOT'O ABUIKCHUS. Cucrema orcuéra.

Tpaexropus

[lepemenienue, CKOpOCTh (CpeHsis CKOPOCTD,
MFHOBEHHass  CKOpPOCTb) M YCKOpEHHE
MaTepUaJIbHOM TOUYKHM, UX MPOEKIHMH Ha OCHU
CUCTEMBI KOOPJIMHAT. Cnoxenue

MIEpEMENICHUH U CII0)KEHNE CKOPOCTEN



2.2

2.13

214

2.15

2.1.6

2.1.7

221

2.2.2

2.2.3

PaBHOMEpHOE u PaBHOYCKOPEHHOE

MPSMOJIMHENHOE JBIKCHUE. I'padpuxu
3aBUCUMOCTH KOOpJMHAT, CKOPOCTH,
YCKOPEHMUH, IIyTH u IIEPEMEILICHUS

MaTepHaHBHOfI TOYKH OT BPEMCHU

CBoOopgHoOe majienue. Y CKopeHue CBOOOTHOTO

najgcHus

Kpusonnueiinoe nBuxeHue. PaBHOomepHOE
JBVKCHHE  MaTepUaJbHOM  TOYKM 11O
OKPY’>KHOCTH. YTJIOBasi CKOPOCTb, JIMHEWHAas
CKOPOCTb. ITepuon U 4acToTa.

LlenTpocTpeMUTENIBHOE YCKOPEHUE

TexHuueckue YCTPOMCTBA: CIIUJIOMETD,

JABHXKCHHUC CHApAAOB, LCIIHBIC W PCEMCHHBLIC

nepenadn
IIpakTuueckue paboTHI. HN3mepenue
MTHOBEHHOM CKOPOCTH. HccnenoBanue

COOTHOIUEHUSI MEXY MYTAMH, NPOHJECHHBIMU
TEJIOM  3a  [OCIEJOBaTeIbHbIE  paBHbIE
IIPOMEXYTKH BPEMEHHU IIPU PaBHOYCKOPEHHOM
JBUKEHUM C HA4YaJIbHOM CKOpPOCTHIO, PABHOM
Hymto. M3yueHnue NBUKEHMS HIapuKa B BSI3KOU
xuakoctu. M3ydyeHue — NBHXKEHUS — Telna,

6p0HJCHHOFO TOPHU30HTAJIBHO

#iHPariH# IMHAMUKA

[TpuHIHD OTHOCUTEIILHOCTH lNanunes.
[IepBeii 3axkoH HeroTona. HMHepunanbHble

CHUCTEMBI OTCUETA

Macca tena. Cuna. [IpuHiun cyneprno3unuun

CHUJI

Bropoii 3akoH HproToHa 11 maTepHanbHON
TOYKM B MHEPLUUAIBHOM CHUCTEME OTCUETa
(UCO). Tperuii 3akon HerooToHa mis

MaTCprUaJIbHBIX TOUCK



2.3

224

2.2.5

2.2.6

2.2.7

2.2.8

2.29

2.2.10

3aKOH BCEMHUPHOTO TAroTeHus. CHila TSKECTH.

[lepBas kocMuyeckast CKOpocTb. Bec tena
Cuita ynpyroctu. 3akoH ['yka

Cuna tpenus. Cyxoe tpenue. Cuna TpeHus
CKOJIb)KEHUSI M cujla TPEHUS  MOKOS.
Koaddunment tperns. Cuna conmpoTHBIICHUS

IIpU ABHXKCHUU TEJIA B XKUJKOCTHU HUJIK Irasc

HOCTyrIaTCJ'IBHOC " BpamaTC€JIbHOC ABHXKCHHUEC

a0COJIIOTHO TBEPIOTO TeJa

MOMEHT CHJIBI OTHOCHUTEJIBHO OCH BpalICHUA.
IInedo cunbl. YcCIOBUA paBHOBECUS TBEPIOTO
teaa B ICO

TexHuueckue YCTpOﬁCTBaZ INOAIIMITHUKH,

ABWIKCHUC NCKYCCTBCHHBIX CITYTHUKOB

[IpakTudeckue paboThl. M3ydeHue NBYOKEHUS
Opycka 10 HaKJIOHHOM IUIOCKOCTH TOJ
JEHCTBHEM HECKOJbKUX cuil. HMccienoBanue
3aBUCHUMOCTH CWJI YNPYTOCTH, BO3HHMKAIOLIMX
B aedopmupyeMoll NpyKUHE M PE3UHOBOM
oOpaslie, OT BeIWYMHBI UX Aedopmaruu.
HccnenoBanue ycnoBuil paBHOBECUS TBEPIOTO

T€J1a, UMCIOIICTO OChb BpallICHUSA

##Par###3AKOHBI COXPAHEHI S B MEXAHUKE

231

2.3.2

2.3.3
234

2.35

NMnynec MarepuaabHOM TOYKH, CHCTEMBI
MaTepualbHBIX TOYeK. Mmmynec cuibl U

HU3MCHCHUC UMITYJIbCA TCJIa

3akoH coxpaHeHus wummyiasca B HCO.

PeaktuBHOE nBUXKEHUE
PaGotra cunel
MorHocTh criIbl

Kunernueckas OHEPIusa MaTCpHaHBHOﬁ TOYKHM.

TeopeMa 0 KNHETHYECKON YHEPTUA



3.1

2.3.6

2.3.7

2.3.8

2.3.9

2.3.10

[TorenmmansHass sHeprud. I[loTeHnManbHas
JDHEprus YIIpYro nepOopMUPOBAHHOM
npykuHbl. [loTeHnuanbHas SHEprus Teja

BOJIM3M TOBEPXHOCTH 3eMIIN

HOTGHI_II/IEUIBHBIG N HCIIOTCHIMAJIBbHBIC CHIIBI.
CBs3b pa6OTBI HCIIOTCHOUAJIBHBIX CHII C
N3MCHCHUCM MEXaHHUYECKOM SHECPIUn
CHCTCMBbI TECII. 3aKkoH COXpAaHCHUA

MEXaHUYECKON YHEPIrun

VYupyrue u Heynpyrue CTOJIKHOBEHUS
TexHu4eckue yCTpOMCTBA: JIBM)KCHHUE PAKET,
BOJIOMET, KOIIEP, IPYKUHHBIA IUCTOJIET
[Ipaktnyeckue pabotel. W3ydeHue cBsA3U
CKOpPOCTEM Tel MpU HEYNpPYyroM Yyzaape.
HccnenoBanme cBsizu  pabOTBI  CHIIBI  C

U3MEHEHHEM MEXaHUYECKOU OHCPI'UHA TCJa

MOJIEKYJIAPHAS ©®U3NKA 1 TEPMOAMHAMUKA
#H#Par###OCHOBBI MOJIEKVJISPHO-KUHETUYECKON TEOPUU

3.11

3.1.2

3.13

3.14

3.15

OcHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-
KUHETHYECKON TEOPHH. BpoyHoBckoe
neuxenue. Jluddysus. Xapakrep ABHKEHUS U

BSaHMOHCﬁCTBHﬂ HacCTull BEIICCTBa

Mopgenu CTpoeHUsT Ta30B, KUIAKOCTEH U
TBEPABIX Tel U  OOBSICHEHHE  CBOWCTB

BEIIIECTBA HA OCHOBE ITHX MOJIEJICH

Macca Monekyn. KomuuecTBo BemiecTsa.
[TocTostHHass ABoraapo

TenmoBoe paBHOBecue. Temmeparypa u eé
n3mepenue. [llkana temneparyp Lenscus
Mogens  upeanbHoro  raza.  OCHOBHOE
YpaBHEHUE MOJIEKYJIIPHO-KHHETHYECKON

TCOpHUU UACAIILHOI'O Ira3a



3.2

3.16

3.1.7

3.18

3.19

3.1.10

3.2.1

3.2.2

3.2.3

3.24

3.25

AOcoiroTHas TeMIiepaTypa Kak Mepa cpeaHein
KUHETUYECKOU SHECPrruu TCILJIOBOI'0 JABUKCHUA

yactuil raza. llIkana temneparyp KenbBuna

VpaBuenue Kianeitpona — Mengeneesa.

3akoH /lanbTOHA

I'azoBbie 3ak0HBI. M30mpoLIECCHI B HAEATBHOM
ra3e C MOCTOSIHHBIM KOJIMYECTBOM BEIllECTBa:

U30TEepMa, U30X0pa, n300apa

Texuuueckue YCTpPOMCTBA:! TEPMOMETD,

OGapometp

[Ipaktnyeckue paboTbl. M3mepeHue wmacchl
BO3/lyXa B KJIACCHOM KoMHare. MccienoBanue
3aBHCUMOCTH MEXIy IapaMeTpaMu COCTOSIHUS

Pa3peKECHHOI'O ra3a

OCHOBbI TEPMOJIMHAMMUMKHA

TCpMO,Z[I/IHaMI/I‘IeCKaH CHUCTCMA. BHYTpeHHHH
OHEPIUid TGpMOI[HH&MH‘IGCKOfI CUCTEMBI H

Ccoco0bI €€ N3MEHEHUS

KonuyectBo Temnotel u pabora. BHyTpeHHss

OHEPTIHUA OAHOATOMHOI'O NACAJIIBHOTO Ira3a

Buapl Temmonepenayu: TEMJIOMPOBOIHOCTD,
KOHBEKLHUA, H3IydeHue. TermnoéMKoCTh Tena.
VneapHas TEIIOEMKOCTL BemiecTBa. Pacuér

KOJIMYECTBA TCIJIOTHI IIPH TCILJIOIIEpCaavue

[IepBrlii 3aK0H TepMoarHamMuKu. [Ipumenenne
IIEpBOrO 3aKOHa TEPMOJUHAMUKHI K
n3omporeccam. ['paduueckas HHTEpIpeTaIUs

paboTs raza

TeroBble MammHbl. [IpuHIMOBL  AEHCTBUSA
TEIUIOBbIX MamuH. [IpeoOpa3zoBaHus sHepruu
B TemiuoBbIXx MammHax. KoapduuueHt
nosiesHoro  neictBus  (mamee —  KIIM)

teroBoit mamunbl. [{ukn Kapuo u ero KIT/]



3.3

4.1

3.2.6

3.2.7

3.2.8

Bropoii 3aKOH TEPMOJIUHAMUKH.
HeoOpaTtumocTs  mporeccoB B MPHUPOE.
TemtoBeie JBUTATEIIN. ODKOJIOrH4ecKHe
pOOIEMBI TETUIOHEPTETHKU

Texnuueckue YCTPOMCTBA: JBUTaTeIIb
BHYTPEHHETO Cropasus, OBITOBOM

XOJIOAUJIbHUK, KOHAUITHUOHCD

[IpakTuyeckue paboTsl. M3Mepenue yaenpHoOM

TEIUIOEMKOCTH

##HPar### AI'PETATHBIE COCTOSHUA BEILHIECBA. ®A30BbIE

3.3.1

3.3.2

3.3.3

3.34

3.35

3.3.6

3.3.7

411

ITEPEXO/IbI

[TapooGpazoBanue u KOH/JICHCAIIUS.
Hcnapenue u kuneHwe. YenbHas TeIJIoTa
napooOpa3oBaHusl. 3aBUCHUMOCTh

TCMIICPATYpPbl KUIICHHUA OT JaBJICHUA

AOCOIIIOTHAA W OTHOCHUTEJILHAS BIIAXKHOCTD

BO3ayxa. HacellieHHbIi nap

TBépmoe  Teno. Kpucranmnuueckue  u
aMmopdHbie Tenma. AHHU3O0TPONHS  CBOMCTB
KPHUCTAJIJIOB. Kunxue KpHUCTAJLJIBI.

CoBpeMeHHbIE MaTepHalIbl

[InaBneHne ¥ KpUCTAUTM3AIMA. Y A€NbHAas
TerioTa riasiaeHus. Cyonumanus

VYpaBHeHHe TeI0Boro 6aisanca

TexHuueckue ycTpoOHCTBa: THUTPOMETp U
NICUXPOMETP,  KaJlOPUMETP,  TEXHOJOTHH
MOJTyYCHHS COBPEMEHHBIX MaTepHAIIOB, B TOM
Yrciie HAHOMAaTepHalloB, U HAHOTEXHOJIOTUU

IIpaxkTrueckue paboThI. H3mepenne

BJIA)KHOCTH BO31yXa

SJIEKTPOAMHAMUKA
##HPartH#H#IJIEKTPOCTATUKA

DNeKTpu3anusa Tel. DJNEKTPUUECKUU 3aps.

I[Ba BHU/Ja SJICKTPUYICCKUX 3aps/10B



4.2

4.1.2

4.1.3
4.1.4

415

4.1.6

4.1.7

4.1.8

419

4.1.10

[TpoBoaHMKH, JTUDJICKTPUKA u

MOJTYIIPOBOIHUKHU
3aKOH COXpaHEHMsI AJIEKTPUUECKOTO 3apsiia

B3aumopeiictBue 3apsanoB. 3akon Kynona

Onextpuueckoe  nose.  Hampsok€HHOCTB
3IEKTPUUYECKOTO TOJIA. [IpuHnun
cynepno3uiuu.  JluHMM ~ HanpsKEHHOCTH

QJICKTPHUYCCKOI'O I10JIA

Pabora cun QJICKTPOCTATHUYCCKOI'O  I1IOJIA.

Ilorenuuan. Pa3HocTh MOTEHIIMATIOB

[IpoBOAHUKK M TUANIEKTPUKUA B TOCTOSIHHOM
NeKTpuyeckoM — mojae.  Judnexrpuueckas

IMPOHUIACMOCTb

DIIEKTPOEMKOCTb. Konpaencarop.
DOneKTpOEMKOCTh IJIOCKOTO  KOHJEHCATOpA.

9HeerH 3apPsSKCHHOI'O KOHZACHCATOPa

TexHnueckue  yCTpONCTBA:  BJIEKTPOCKOIL,
UIEKTPOMETP, DIEKTPOCTATHYECKash 3allUTa,
3a3eMJIeHHE BJIEKTPOIpPUOOPOB, KOHIEHCATOD,
KCEPOKC, CTPYWHBIN TPUHTED

[IpakTnueckue paboThLI. Nsmepenune

3J'ICKTpOéMKOCTI/I KOHACHCATOpa

HH#HPar##H#IIOCTOSIHHBIN DJIEKTPUUYECKUM TOK. TOKU B

421

4.2.2

4.2.3

4.2.4

4.2.5

PA3JIMYHBIX CPEJAX

Vcnosus CYILIECTBOBAHUS IIOCTOSHHOTO
3JIEKTpUYECKOro Toka. Mctounnku Toka. Cuna
ToKa. [ToCcTOSITHHBIN TOK

Hanpsbxenue. 3akon Oma aiig yyacTka 1nenu
DNEKTPUYECKOE CONPOTUBJICHHUE. Y IEIBHOE
CONPOTHUBIICHHE BEUIECTBA
IlocnenmoBarenbHOE, napajienbHoe,
CMEIIaHHOE COETMHEHUE MTPOBOIHUKOB

Pabora snexkTpuueckoro toka. 3akoH Jlxoyis

— Jlenma



4.2.6

4.2.7

4.2.8

4.2.9

4.2.10

4211

4.2.12

4.2.13

4.2.14

MOUTHOCTH IEKTPHUECKOTO TOKA

anekTpoaBmwxkymas cuna (manee — JJC) u
BHYTpPEHHEE COINPOTUBIICHUE MCTOYHHKA TOKA.
3akon Owma jus1  TONHOW  (3aMKHYTOM)

anekTpuyeckoi enu. Koporkoe 3ambikaHue

OneKTpoHHas IIPOBOIUMOCTh TBEPIBIX
METaUI0B.  3aBUCUMOCTb  CONPOTUBIICHUS
METaJJIOB oT TEMIIEPATYPHI.
CBepXIIpoBOIMMOCTh

OnekTpuueckuid TOK B Bakyyme. CBolicTBa
AJEKTPOHHBIX ITYYKOB

[TonyripoBoAHUKHU. CoOcTBeHHAS u
pUMecHas IIPOBOJIUMOCTh
oJaynpoBoHUKOB. CBOMCTBa p-n mepexoja.

[TonynpoBoiHUKOBBIE TPUOOPHI

DONEeKTpUYeCKUd  TOK B DJIEKTPOJIUTAX.

ONEeKTPOIUTHUYECKAS JTUCCOLIAITHSI.
DNeKTpoan3
DNEeKTPUUIECKHUI TOK B rasax.

CaMOCTOSTEIIBPHEIE W HECAMOCTOSTEIIbHBIN
pasp4an. PazauuHbIe THUIBI CaMOCTOSTEILHOTO

paspsaa. Moinnus. [1nasma

TexHuueckue  yCTpoOMCTBa: amrepMerp,
BOJITMETP, pPEOCTaT, HCTOYHHUKH  TOKa,
JJIEKTPOHArpEBATENbHBIE npudopHI,
3JIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP
COINIPOTUBIICHUS, BaKyyMHBIN JMO],
TEPMHUCTOPHI u (bOoTOpE3UCTOPHI,

HOHprOBOHHHKOBLIﬁ Auoa, ralbBaHUKa

[IpaxkTrueckue paboTHI. N3yuenne
CMEIIaHHOTO COEAMHEHMS PE3UCTOPOB.

N3smepenne 3JIC uCTOYHMKA TOKa M €ro
BHYTpPEHHEro comnportusinenus. HaOmronenue

QJICKTPOJIMU3a



11 KIIACC

Koxa
pasaeJ
a

Koanposepsiemoro
3JIeMEeHTa

HpOBepﬂeMble IJIEMEHTHBI COACPKAHUSA

SJIEKTPOAMHAMUKA

#HHPar#H#MATHUTHOE ITOJIE. OJIEKTPOMATHUTHAA MHAYKIA

43.1

4.3.2

4.3.3

43 434

435

4.3.6
4.3.7

4.3.8

4.3.9

4.3.10

IlocrosiHHBIE MaruuTbl. B3ammojencTBue

IIOCTOAHHBIX MarHUTOB

MaruuTtHoe mone. Bektop MarHuTHOH
uHAyKud.  [lpuHIMn — cynepro3uiuu.
Jlunun marnutHOM wuHAYKIMU. Kaptuna
JUHUM  MArHUTHOM  MHAYKIUU  TIOJS

IIOCTOAHHBIX MarHuTOB

MarHuTHOe TM0J€ MPOBOJHUKA C TOKOM.
Kaptuna nuHMI 10T JJIMHHOTO MPSAMOTO
IPOBOJIHUKA M 3aMKHYTOTO KOJIBLIEBOTO
MPOBOJIHUKA, KATYIIKU C TOKOM. OTBIT
Opcrena. BzaumoneiicTBue npoBOIHUKOB €

TOKOM
Cuna Amnepa, €€ MOAYJIb U HAIIpaBIICHHE

Cua JlopeHnia, €€ MOAyJb U HaNpaBJIEHUE.
JIBrokeHue — 3apspKEHHOM  4acTULbl B
OJIHOPOJIHOM MarHuTtHOM Tmoje. Pabota

cuibl JIopeHna
SIBreHME NEKTPOMAarHUTHOM HHAYKIIUH
[ToTok BeKTOpa MAarHUTHON MHIYKIIMU

QJIC WHIYKIUH. 3akoH
JIEKTPOMArHuTHOM MHAYKuuu dapanes

BuxpeBoe »snextpuueckoe none. IJIC
WHAYKIUH B TPOBOJHUKE, IBHKYIIEMCS
MOCTYIATEIBHO B OJJHOPOJHOM MarHUTHOM

I0JIE

[IpaBuno Jlenna



5.1

43.11

4.3.12

4.3.13

4.3.14

4.3.15

NHayKTUBHOCTH. SIBIIEHME CAMOMHIYKIIUH.

O/1C camouHIyKIIMU

3Hepr1/1;1 MAroiuMTHOIrO II0JIsI KaTyHIKH C

TOKOM
SHGKTpOMaFHI/ITHOC I10JIC

Texunyeckne YCTpOﬁCTBaZ IIOCTOSAHHBIC
MarHuThl, SJICKTPOMArHMTHhI,
OJICKTPOJABUIATCIIb, YCKOPHUTCIIN
OJICMCHTAPHBIX YaCTUL, HWHAYKIIHOHHAad

I1IC4Yb

IIpakTuueckue paboTHI. H3yuenue
MarHUTHOTO TMOJII KaTyIIKH C TOKOM.
UccnenoBanue OeHCTBUA  MOCTOSHHOTO
MarHuTa Ha paMmKy ¢ TokoM. MccinenoBanue

SIBJICHUA BJICKTpOMaFHHTHOfI HUHAYKIIUHA

KOJIEBAHWA 1 BOJIHBI

##HPartH#MEX AHUYECKUE U DJIEKTPOMATI'HUTHBIE KOJIEBAHU A

5.1.1

512

5.1.3

5.1.4

KonebarenbHast cucrema. CBoOonHBIE
Kosiebanus. ['apMoHMUeckue KoyiebaHusl.
[lepuion, wactora, ammumrtyna u ¢asa
KoJIeOaHu’

[IpyxuHHBI MasTHUK. MaremarudecKui
MasITHUK

VYpaBHEHHE TapMOHUYECKUX KOJICOAHUA.

Kunemartuueckoe n JUHaAMHUYCCKOC

OIMCAaHME KOJe0aTeILHOIO JABHKXCHU A

[Ipespamenue SHEPIrUU pu
rapMoHMYeckux  KkosneOaHusx.  CBs3b
aMILTATYbI KoJIeOaHu’ HUCXOHOHU

BEJIMYMHBI C aMIUTUTyJaMu KosieOaHuil eé

CKOPOCTH M YCKOpPEHUs



5.2

5.15

5.1.6

5.1.7

5.18

5.19

5.1.10

5.1.11

5.1.12

Konebatenpbiii  koHTYp.  CBOOOMHBIC
OJICKTPOMArHMTHBIC KOJIeOaHus B
UJICATBHOM  KOJeOaTeIbHOM  KOHTYpeE.
Amnanorusa MCKOY MEXaHUYCCKUMHU u
AJIEKTPOMArHUTHBIMH KOJICOAHUSIMHU.

®opmyna Tomcona

3akoH COXPAaHCHUA SHCPIrUuu B UACAIIBHOM

K0JIe0aTeIbHOM KOHTYpE

BBIHY)KI[CHHBIC MeXaHHYECKHE KOJIeOaHMs.

Pesonanc. Pe3onancuas KpuBasl.
BeinyxieHHble 3JIEKTPOMarHuTHbIE
Kosie0aHusl.

[lepemennbiii  TOok.  CuHHYCOUAANBHBIN

HepeMeHHHﬁ TOK.

MouiHocTtb IIEPEMEHHOI0 TOKa.
AMIIIUTYZAHOE M JEHCTBYIOIIEE 3HAYCHHE

CHJIbI TOKA W HAIIPAKCHUSA

Tpancdopmarop. IIpousBoxacTso,
nepefaya U IMOTPeOJICHUE DIEKTPUUYECKON
SHEPruu. OKOJOTHYECKHE PHUCKH MpH
IIPOU3BOJCTBE AJIEKTPUYECKOW DHEPIHH.
KynbTypa ncnonb30BaHus 31€KTPOIHEPTHH

B IIOBCEIHEBHOM KU3HU

TexHuueckue yctpoicTBa: celicmorpad,
BIIEKTPUYECKHI 3BOHOK, JIMHUU

QJICKTpomepcaavd

IIpaktuyeckne pabotel. MccienoBanue
3aBUCHMOCTH TEpHOja MallbIX KoJieOaHWi
rpy3a Ha HUTU OT JUIMHBI HUTH U MAaccChbl
rpysa. MccnenoBanue nepeMEHHOTO TOKa B
LENHU W3 IOCIEN0BATEIBHO COSAUHEHHBIX

KOHJIEHCATOpa, KaTyIIKU U PE3UCcTopa

#HPartH#MEX AHNYECKUE U DJIEKTPOMAT'HUTHBIE BOJIHbBI



5.3

5.21

5.2.2

5.2.3

524

5.25

5.2.6

5.2.7

528

531

5.3.2

Mexanudeckue BOJTHBHI, YCIIOBUS
pacupocrpanenus. [lepuon.  CkopocTh
paclpocTpaHeHHss W JUIMHA  BOJIHBIL.

HonepeqHHe " OpOJ0JIbHBIC BOJIHBI

##HPar##H# Nuatepdepennus u nudpakuus

MCXaHHUYCCKUX BOJH

3Byk. CkopocTh 3ByKa. [’ pOMKOCTH 3BYyKa.

BricoTa Tona. TemMOp 3Byka

DNEeKTpOMarHuTHbIE  BOJHBI. Y CIOBUS
U3ITy4eHUS]  DJIEKTPOMArHUTHBIX  BOJIH.
B3aunmnuas opuenTanus Bexktopo E, B u v

B BHCKTpOMaFHHTHOﬁ BOJIHC B BAKyyM€

CBoiicTBa  3JIEKTPOMAarHUTHBIX  BOJIH:
OTpakeHHUe, MpeIOMJICHUE, MOIIPH3aLus,
midpakuus, wuaTepdepenuns. CkopocTb

QJICKTPOMAaruauTHBIX BOJIH

[IIxama JJIEKTPOMArHUTHBIX BOJIH.
[IpumeHeHne >IEeKTPOMArHUTHBIX BOJH B

TEXHUKE U OBITY

[IpyHIMIBI pagvoCBA3UM U TEIEBUICHUS.
Pannonokanus. DNeKTpOMarHuTHOE

3arpsA3HCHHUC Oprxcanmeﬁ Cpeabl

TexHu4eckue yCTpOMCTBA: MY3BIKAJIbHBIE
HHCTPYMEHTEL, YIbTpPa3ByKOBast
JUAarHoCTUKa B TEXHHUKE W MEIULIHHE,
pamap,  paaMONPUEMHUK, TEJIEBU30D,

anTeHHa, tenedon, CBU-neun

###HParfi#HOII TUKA

[IpssMonuHENHOE pacnpoCTpaHEHUE CBETa
B OJIHOpOAHOM cpene. JIyd cBera

OtpaxkeHue cBeTa. 3aKOHBl OTPAKEHHUS
cera. lloctpoenne wu3o0pakeHuil B

TUIOCKOM 3epKaJie



5.3.3

5.3.4

5.3.5

5.3.6

5.3.7

5.3.8

5.3.9

5.3.10
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[Ipenomnenue CBeTa. 3aKOHBI
MPETOMIIEHUS CBETA. AOCOIOTHBIN

IMOKa3aTejib IMPECIOMIICHUA

ITonnoe BHYTpPEHHEE OTpa)KCHHUE.
[IpenenbHblid yrosi MOJHOTO BHYTPEHHETO

OTpaXXCHUA

Hucnepcusi  cBera. CHOXHBIM  COCTaB

Oenoro ceera. L{Ber

Coluparoniue M pacceruBarolIUue JUH3HI.
Tonkass nuH3a. DOKyCHOE pacCTOSHHE |
OIITHUYECCKas culia TOHKOU JIMH3HBI.
[MocTpoeHre n300pakeHni B COOMPAIOIIIX
U paccemBaromux JmH3aXx. @Dopmyna
TOHKOH JIMH3BL. YBEJIHMUYCHHE, J1aBacMOe

JIMH30H

Hpez[enbl IMPUMCHUMOCTH FCOMeTqueCKOﬁ

OIITUKH

WNnrepdepennuss cBera.  KorepeHTHbie
VCTOYHUKHU. Ycnosus HaOII0ACHUS
MaKCUMyMOB 51 MHUHHMYMOB B
UHTEPPEPEHIIMOHHON KapTUHE OT JABYX

CI/IH(baSHI)IX KOTCPCHTHBIX HCTOYHHUKOB

Hudpakuus  cBera.  JudpaxnuonHas
pemérka. YcioBue HaOMIOJIEHUS TIaBHBIX
MaKCHMYyMOB npu NaJeHun
MOHOXPOMaTHYECKOIO cBeTa Ha
TUGPaKIUOHHYIO PEHIETKY

[Tonapuzanus ceera

TexHudeckue yCTpOWCTBA: OYKH, JIyna,
¢doroanmnapar, NPOEKLUMOHHBIA ammapar,
MHKPOCKOII, TEJIECKOII, BOJIOKOHHAsI
OITHKA, T paKIOHHAS peleTkKa,

TTOJISIPOU T



5.3.12

[IpakTrueckue paboTHI. N3mepenne
nokasareis npenomieHus. Mccienoanue
CBOMCTB  HW300paXeHWH B  JIMH3AX.

Habmroienue aucrnepcuu cBera

BJIEMEHTHI CITIELITUAJILHOM TEOPUM OTHOCUTEJILHOCTH

6.1

6.2

6.3

6.4

I'panuupl IPUMEHUMMOCTH  KJIACCHUYECKOU
MEXaHUKH. IToctynartst TEOPUHU
OTHOCHUTEJIBHOCTHU: MHBApUAHTHOCTb
MOAYJIsl CKOPOCTH CB€Ta B BaKyyMme,

MPUHIUIT OTHOCUTEIFHOCTH DUHIIITEHHA
OTHOCHUTENBHOCTh OJIHOBPEMEHHOCTH.
3amMeqJIeHHe BpPEMEHH U COKpAIlleHUE
JIMHBI

DHeprus U UMIyJIbC CBOOOIHOM YaCTHIIbI
CBsi3b Maccbl C 3HEPrued M HUMITYIbCOM
CBOOOJHOW YACTHULBL. OHEPrus IOKOS

CcBOOOIHOI YaCTHULIBI

KBAHTOBAS ®U3UKA

#i#HPar###JIEMEHTBI KBAHTOBOM OITTUKU

711

7.1.2

7.1
7.1.3

7.1.4
7.15

7.1.6

7.2

®otonbl. PopMyina Ilnanka cBsa3u 3HEprun
¢boTOHA C ero 4YacroTol. ODHeprus Hu

UMITYJIBC (POTOHA

OTkpeiTHE U HccaenoBanue Gporodddexra.

Omeritet A CroneroBa.  3aKkoHBI
¢doroaddexra
YpaBHeHue OHUHNITENHA 1S
dotorddekra. «KpacHas rpaHUIIa»
dboTorddexra

Hasnenne ceera. OnwiTel [1.H. JIeOGenena
XuMHnueckoe IeHCTBHE CBETA

TexHU4Yeckue ycTporcTBa: (POTOIIEMEHT,
¢dhoTonaTuUuK, COJIHEYHAs Oarapes,

CBETOINOI

CTPOEHHUE ATOMA



7.3

7.2.1

7.2.2

7.2.3

724

7.2.5

7.2.6

7.3.1

7.3.2

7.3.3

7.3.4

Monenrs atoma TomcoHa. OnBITEI
Pesepdopna o uccnenoBaHUIO CTPOCHHUS

aToMa. HJ'IaHCTapHaH MOJCJIb aTOMa

[Toctynater bopa. N3nyuenne u
noryiomeHue (GOTOHOB TpPU  Tepexoje
aToMa C OJHOIO YPOBHS DSHEPruu Ha
npyroi. Bunel criektpoB. CiekTp ypoBHEM

OHEPIrur aroMa BoAopoaa

BomnHoBEIe cBo¥icTBa 4acTHll. BoOJHEBI 1e
Bpoiiis. KopnyckyiisipHO-BOJIHOBO#M
nyanu3M. Judpakius 51IeKTpoHOB Ha
KpHUCTaIax

CrnoHTaHHOE U BBIHYXJICHHOE H3JIy4eHUE.
YcTpoicTBO U IPUHIIUIT PAOOTHI Jiazepa
TexHuueckue yCTpPOMCTBA: CHEKTPAIbHBIN
aHayn3 (CIEKTPOCKOI), Jia3ep, KBAHTOBBII
KOMITBIOTED

[Ipaktnueckne pabotel. HaOmronenue

JINHENYaToro CIICKTpPa

ATOMHOE A1PO

Metoasl Ha6J'IIO,[[eHI/I}I H perucTtpanuun

OJICMCHTAPHBIX YaCTHUI]

OTkpbITHE  PAAMOAKTUBHOCTH.  ONBITHI
Pezepdopna mo ompeneneHuro cocraBa
paaroakTUBHOrO wu3iydeHus. CBoMCTBa
anbda-, 6era-, raMMa-u3nyueHus. Biusiaue

PAaAOaKTUBHOCTH HA KMBBIC OPraHU3MBbI

OTkpplTHE  TPOTOHAa W HEUTpOHA.
Hyxnonnass mozgens siapa ['eitzenbOepra —
WBanenko. 3apsan sinpa. MaccoBoe 4ucio

anpa. M3oromnsl

Anbda-pacna. DIIeKTPOHHBII u
TTO3UTPOHHBIN Oera-pacma. I'amma-
H3JTydeHUe. 3aKoH PaJMOaKTHBHOTO

pacmnana



7.3.5

7.3.6

7.3.7

7.3.8

7.3.9

7.3.10

8.1

8.2

8.3

8.4

8.5

OHeprusi CBSI3W  HYKJIIOHOB B sJIpe.
SAnepusie cunbl. Jedekt Macce sapa
Snepuble peakuuu. JleneHue U CUHTE3
sanep

S nepublit peakTop. TepMosiiepHbIid
cuare3. [IpoGiieMbl H  TEpPCHEKTHBHI
SIICPHOM  DHEPreTHKU.  IDKOJOTHYECKHUE

aCIEKTHI SEPHONU DHEPIeTUKU

DneMeHTapHbIe YaCTHIIBI. OTkphITHE
MO3UTPOHA. @yH/1aMEHTAJIbHbIE
B3aMMOJIEUCTBUS

TexHudeckue  yCTpOMCTBA:  JO3UMETP,
KaMmepa BuibcoHa, sAepHBIM  peakTop,

aroMHas obomOa

[Ipaktuueckne pabotel. HccrnenoBanue
TPEKOB YaCTHIL (o TOTOBBIM

¢dororpadusm)

SJIEMEHTBI ACTPOOU3NKU

Bun 3Bé3nnoro neba. Co3Besnus, sipKue
3Bé3£[I)I, IIJIaHETHI, UX BUIUMOC IBUXKCHUC

Conneynas cucrtema. IlmaneTsl 3eMHOMU
rpynmnbl.  [lnaHerbl-rurantel W HX
CIIYTHUKH, KApJIMKOBBIC IIJIAHCTHI. Marie

tena COTHEYHOH CHCTEMBI

Connne, ¢ortochepa u  armocdepa.

ConHeuyHast akTUBHOCTD
Ncrounuk sneprum CosHua U 3BE311

3BE3/1bI, MX OCHOBHBIE XapaKTEPUCTUKHU:
Macca, CBETUMOCTb, paJuyc, TeMIepaTypa,
ux B3aUMOCBSI3b. Juarpamma
«CIEKTpPAIbHBIA KJAacC — CBETUMOCTBY.
3BE3/IbI  TJIABHOM  IMOCJIEA0BATEIbHOCTH.
3aBUCHUMOCTh «Macca — CBETUMOCTbY IJif

3BE3]1 TJIABHOW MOCJIEN0BATEIHLHOCTH



8.6

8.7

8.8

8.9

8.10

#H##Par###BuyTpeHHee CTpoeHue 3BE3I.
COBpeMeHHbIe MNpeaACTaBJICHUA 0
nporcxXoXxaeHuu U 3pomonuu ConHna u

3BE31. DTallbl )KU3HU 3BE3]T

Mineunsiii  Ilyre — Hama T'asakTtuka.
CnupanbHas cTpykTypa  l'amakTukw,
pacnpeneneHre 3BE31, rasa M IbUIA.
Ilonoxenne wu paBwxenue CoiHIla B
lanaktuke. Ilmockas wu  cdepuueckas

noacucTemMsl I'anakTuku

Tumnel ramaktuk. PamuoranakTuku u

KBa3apel. YEpHBIE ABIPHI B s/1pax rajJakTHK

Bcenennas.  Pacmmupenue  BceeneHnom.
3akoH XaOOma. Pa3Oeranme TrajgakTHK.
Bo3pact u pamuyc BceneHnoii, Teopus
bonbsmioro B3peiBa. Mogens «ropsueit

Bcenennoi». PennkroBoe usinyuenue
MacmtabHast  cTpykTypa  BceneHHoi.
Meraranaktuka. Hepeménusle npobiemsl

ACTPOHOMUU



YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






