MyHuuunajabHoe 0K0/I:KeTHOe 00111e00pa30BaTeIbHOE YUpeKIeHue —

cpeaHsisi 001meo0pa3oBarebHas mKoJa Ne 21

«CornacoBaHO»
3aM. TUPEKTOpa

Mensauk B.C.
29.08.2025 r.

PABOYASI ITPOT'PAMMA
yueOHOro kypca «®@u3suka»
1u1st ooywatromuxest 10-11 kinaccoB

ba3oBblli ypOBEHB

r. Exkatepun0Oypr 2025 roa



MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TpeOOBaHUWI K pe3yibTaram
OCBOEHHUSI OCHOBHOW 0Opa30BaTeNbHOM MporpaMmsbl, mpeactaBieHHbIXx 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
oOpa3oBarebHbIe MPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatonmuxcs 10-11 kmaccoB mnpu
oOyueHuu ux Qu3uke Ha 0230BOM YpPOBHE Ha OCHOBE CUCTEMHO-JESATEIIbHOCTHOIO
noaxona. Ilporpamma mo ¢usuke coorBercTByeT TpedoBanusm PI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yibTaTam
OOy4eHHMs, & TAKXKE YUYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEIMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHBIMU Y4YE€OHBIMH MpeameTramMu. B Hel
OIPENENSAIOTCS OCHOBHBIE LM HU3Y4YEHHs] (PU3UKHU HA YPOBHE CPEIHEro OOIIEero
o0Opa3oBaHMsl, IJIAHUPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca (DU3MKHU: JTUYHOCTHBIE,
MeTalpeIMETHbIE, IPEeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o Gpu3MKe BKIFOYAET:

e IUIAHUPYEMBIE Pe3yNbTaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YpOBHE, B

TOM YHCJIE MTPEIMETHBIEC PE3YIbTaThl M0 rojlaM 00yUEHUs;

e cojepkaHue yueOHoro npeamera « Pu3nkay 1o rojgaMm o0ydeHusl.

®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,
¢dbuzmyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHME UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHMM  OmNpeAeNseT XapakTep M 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-
HAy4YHOM 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
MOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTUYECKH
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 sBIsIeTCS
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTCPHUH, BEIIECTBE H
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHMaa (PU3NYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BUTHEM OOIIEeCTBa, a TakkKe C MHUPOBO33PEHUECKUMHU,
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 peanuszyercss 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 (PU3MUECKUE TeOpHH ((POpMHUpPOBAaHUE TMPEACTABICHUN O
CTPYKTYp€ MOCTpoeHUs: (pusznueckoil Teopuu, posin PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLWIIOB B  COBPEMEHHBIX TMPEACTAaBICHUSAX O NPHUPOAE, TIpaHHIaX
MPUMEHUMOCTH TEOpHHl, JJIsI ONUCAHUS ECTECTBEHHO-HAYyYHBIX SBJICHUN U
MIPOIIECCOB).

CHCTeMHO-AESATENbHOCTHBIN TOAX0 B Kypce (M3UKU Pealn3yeTcs Mpexie
BCEro 3a CUET OpraHU3alyU SKCIEPUMEHTANIBHOU JAESITEIbHOCTH O00YyYaroluXCsl.
Jlnst  6a3oBoro ypoBHsS Kypca (U3MKA — OTO HCHOJIB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OpAaTOPHBIX pPadoT,
KOTOpbI€ B Iporpamme no (pusuke oObeIMHEHBI B OOIIMNA CIHCOK YUYEHHUYECKUX
paKkTUYECKUX padoT. BhifeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISACTCS YYaCTHUKAMHU
o0pa30BaTeNBLHOTO TIPOIlecCa MCXOJsd W3 OCOOCHHOCTEW TUIAaHUPOBAHMS W
ocHameHuss kaOmHera Qusmku. Ilpm »dToM obOecrmieumBaeTcs  OBJIAJICHHUE
OoOy4YaromMUMHUCd YMEHHUSIMHU TPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCIICIOBAHUS
3aBUCUMOCTEH (DU3WYECKUX BEJIWYMH M TIOCTAHOBKY OIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YIENSAETCS PEHICHUIO PACUYETHBIX MU KaYE€CTBEHHBIX
3amad. [Ipu 3TOM 1t pacuy€THBIX 3a/1a4 MPUOPUTETOM SIBJSIIOTCS 3aJayd C SIBHO
3aJlaHHOM (DU3UYECKON MOJIEIbIO, MO3BOJISIONINE TIPUMEHSITh U3YYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH Kak M3 OJHOTIO pasliena Kypca, Tak M UHTETPUPYs 3HAHUSA W3
pa3HbIX pasnaenoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKAaHUSI (PU3NYECKUX SBJICHHM U TMPOILIECCOB B OKPYXKAIOIICH
KU3HH, TpeOyronue BbhIOOpa (U3MYECKON MOAENU MJIA CUTyallud 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 (U3MKW WIA B YCIOBHUSIX HMHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (Qu3MKM HOIKHO OBITH
HeoOXxouMoe J1abopaTopHoe 00OpyIOBaHUE [Ji BBIMIOJHEHUS YKa3aHHBIX B
nporpaMmMme mo (Pu3uKe yUeHWYECKUX MPAKTUIECKUX paboT M IEeMOHCTPAIMOHHOE
o0opy10BaHHE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpMHpYETCS B COOTBETCTBHHM C
OPUHIIAIIOM MHUHUMAJIbHOM JTOCTAaTOYHOCTH M  OOECHeYrMBaeT IOCTAHOBKY
NEPEYUCIICHHBIX B TporpaMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpAMid st
UCCIICIOBAaHMUSI ~M3yYaeMbIX SIBJICHHUH M  TPOIECCOB, OMIUPHUECKUX U
(byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHU.

JlaGopatopHoe 00OpyAOBaHHE [UIsl YUYEHHYECKUX MPAKTUYECKUX pPadoT
dbopMupyeTcss B BHI€ TEMaTUYECKUX KOMIUIEKTOB M 0OECIeYrBacTCsl B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTHmueckue KOMIUIEKTHI
7a00paTopHOTO O00OPYIOBaHUS JOJKHBI OBITh TOCTPOSHBI Ha KOMILICKCHOM
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 (dopMupoBaHHE WHTEpeca W CTPEMJICHUS OOYYarOMIMXCSd K HAYYHOMY
U3YYCHUIO TPHUPOJIbI, PAa3BUTHE HMX HHTEJUICKTYyaJIbHBIX W TBOPUYECKHUX
CIIOCOOHOCTEI];

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIE MO3HAHUSI U (OPMUPOBAHNE
HCCJIEIOBATENILCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBJICHUSM;

e (dopMHpoBaHWE HAYYHOTO MHPOBO33PEHUS KakK pe3ysibTara H3YYCHHsI
OCHOB CTPOCHHMS MaTepuu U pyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

e (opmupoBanue ymMeHUN OOBSCHATH SBICHUS C HCIOJIB30BAHUEM
bU3NYeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

e (dopMupoBaHHE TMPEACTABICHUN O poiu (U3UKU OIS Pa3BUTHS IPYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTHUH.

JlocTmxeHne 3TUX lenei o0ecreynBaeTCsl pelIeHUeM CIEIyIOMMX 3ajad B

npoluecce u3y4eHus Kypca GU3NKU Ha ypOBHE CPEHEro o01ero oopa3oBaHus:



e TmpuoOpeTeHWe  CUCTEeMBl  3HaHWH 00  o0mmx  (U3MYIECKUx
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpHsIX, BKJTFOYASI MEXaHUKY,
MOJICKYJIIPHYIO  (PH3WKY, JJIEKTPOJWHAMUKY, KBAaHTOBYIO (HU3UKY W
AIIEMEHTBI aCTPOPU3UKH;

e (opMupoBaHue yMEHHI TPUMEHATH TEOPETUYECKUE 3HAHMUS IS
OOBsICHEHHUS (PU3WYECKUX SBICHUH B TPUPOAEC U IS TPUHATHA
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHON KU3HU;

e OCBOCHHE CIOCOOOB pEIICHUS pPa3IUYHBIX 3a7a4 C $BHO 3aJIaHHOMN
bu3nueckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3faHue GU3NUeCcKor MOJEINH, aJIeKBAaTHON yCIIOBUSM 3aJa4H;

e TOHWMaHHWC (U3UYECKUX OCHOB WM TPUHITUIIOB JCUCTBHS TEXHUYCCKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIUSHUSI HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIHLHOTO IUIAHWPOBAHUS M TMPOBEACHUS
(GU3NYECKUX DKCICPUMEHTOB, aHAIN3a W HHTEPIPETAIuU MHGOPMAIIHH,
OTIpeeNIeHNs TOCTOBEPHOCTH MOTyUYEHHOTO PE3yIIbTaTa;

e CO3JaHME YCIIOBUH IJI Pa3BUTHSI YMEHHM MPOECKTHO-UCCIIEIOBATEILCKOH,
TBOPYECKOH J1€ATEIbHOCTH.

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

[Ipennaraempiii B mporpamMmme 1o (QU3MKE TepeueHb J1abopaTOpPHBIX U
MPAKTUYECKUX palbOT ABJISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BHIOOP
MpoBeNeHUsT J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
0COOEHHOCTEN 00yYaroIUXC.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Pazgen 1. ®u3uka ¥ MeTOAbI HAYYHOI'O IIO3HAHUSA

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

MonenupoBanue (Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIIOTE3HI.
du3nyeckre 3aKOHBI U TCOPUH. [ paHUIBI TPUMEHUMOCTH (DU3UICCKUX 3aKOHOB.
[TpuHIIUIT COOTBETCTBUA.

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 ABHWKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAsi CKOPOCTh) H
YCKOPEHUE MaTepUaJbHOW TOUKH, HUX MPOEKIMM Ha OCH CHUCTEMBI KOOpJWHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

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

CBoboaHOe nageHre. Y CKOpeHHe CBOOOTHOTO MaICHUSI.

KpuBonuHeintHoe  aBvKeHUE. [IBUKEHHME  MaTepUAIBHOM TOYKH IO
OKPYKHOCTH C ITOCTOSHHOM 10 MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. LleHTpocTpeMuTeIbHOE YCKOPEHUE.

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

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WIITIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBYKCHUSL.

[IpeobpazoBaHue NBUKEHUN C UCTIOIBb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

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



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagiienue ckopocTy Ipu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHre HEpaBHOMEPHOTO JBUKEHHUS C LEIBIO ONPEACIEHUS] MTHOBEHHOM
CKOPOCTH.

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

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuyenue aBuxKeHUs Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

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

Macca Ttena. Cuna. Ilpunnun cynepno3uuuu cui. Bropoi 3akoH HeroToHa
JUI MaTepUalibHOM TOUKHU. Tpetnit 3aKkoH HproTOHA 17151 MatepuaibHbIX TOYEK.

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

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

Tpenue. Bunpl Tpenus (mokosi, CKoiapxeHus1, kauenust). Cumna tperusi. Cyxoe
Tpenue. Cuia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduimeHt tpeHusl.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJIKOCTH UJIU Ta3e.

[TocTynarensHOE M BpalaTeIbHOE IBIKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpauieHus. llnedo cumnbl. YcnoBus
paBHOBECHUSA TBEPAOIO TeA.

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

Jlemoncmpayuu

SIBneHue nHepuum.

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 é mexanuxe

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

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckass sHeprusi MarepuaibHOM TOouku. TeopemMa 00 H3MEHEHUU
KUHETUYECKOUN YHEPTUMU.

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

[loTeHuManbHble W HEMOTEHUHUANbHble  CWibl.  CBs3b  pabOTHI
HEMOTEHIHUAIBHBIX CUJ C WU3MECHEHUEM MEXAHMYECKOW SHEPTHUU CHUCTEMBI TEI.
3aKOH COXpPAHEHUSI MEXaHUYECKON YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

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

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoq MOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3yuenne abCOJIIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanre cBsi3u pabOThI CHIIBI ¢ U3BMEHEHHUEM MEXaHUUYECKOW IHEPTUu
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
o0ocHoBaHue. bpoyHoBckoe nBuwxkeHue. uddysus. Xapakrtep IBUKEHUS U
B3aMOJECUCTBUS 4YacTUIl BemecTBa. Moaenu CTpOEHHUsI ra3oB, XHUIKOCTEU H
TBEPJBIX TEI U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl Mosnekyi. KonunyectBo BemiectBa. [loctosiHHas ABoraapo.

TermnoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkama temneparyp
Lenbcus.



Mopnens  unpeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KMHETUYECKOM TEOpUM HJACANIBHOTO raza. AOCOJIIOTHAs TeMmIepaTypa Kak Mepa
CpeIHEl KWHETUYECKOM SHEpPruu TEIUIOBOro JBMKeHMs uactul] rasa. [llkama
temriepatyp KenbBuna. ['a3oBbie 3akonbl. YpaBHeHue MenneneeBa—Kiamnelipona.
3akon [lansToHa. M3omporiecchl B UcaNbHOM Ta3e ¢ MOCTOSHHBIM KOJMYECTBOM
BemecTBa. ['paduueckoe TpencTaBlIeHHE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3obapa.

TexHuueckue yCTpOHMCTBA M MPAKTUYECKOE MPUMEHEHUE: 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, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEXMOJIEKYJISIPHOTO
B3aMOJIEUCTBHS.

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

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHHWE COCTOSIHHUS HACAIBHOTO rasa,
H30IPOIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

OnpeneneHue Macchl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE HM3MEPEHHIA
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 crIOcOo0bI €€ n3meHeHus. KonnuectBo TemioTsl U pabora. BHyTpeHHss
SHEPrusi  OAHOATOMHOTO  HJeallbHOro  Tra3a.  Buasl  Teruionepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3yUYeHHUE. Y IeJbHAsI TeIIOEMKOCTh BEIECTBa.
KonruecTBo TEIIOTH MpH TEIUIONEepeaye.

[Tonsitue 006 ammabatHoMm mporecce. [lepBhIii 3aKOH TEPMOJAMHAMHUKHU.
[IpumeHneHnne mepBOro 3akoHa TEPMOJWHAMUKH K m3omporeccaMm. I 'paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akoH TepmoanHaMuku. HeoOpaTtuMocTh IPOLIECCOB B IPUPOIE.

TennoBble  MamwuHbl.  [IpuHOUNIBI  IEMCTBHUS ~ TEIUIOBBIX  MallHWH.
[IpeoOpa3zoBanust SHEpPrUM B TEIUIOBBHIX MamuHax. KoaddUIMeHT moiae3Horo
nericTBus TeruioBod mamumHbl. I{ukn KapHo um ero ko3pduumMeHT IOIe3HOTro
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIOIHEPTETUKHU.



TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElNb
BHYTPEHHETO CropaHusi, OBITOBOW XOJIOAMIBHUK, KOHIUITHOHED.

Jlemoncmpayuu

W3MmeHeHne BHYTpEHHEH HSHEpruy Teja MPU COBEPIICHUU PaOOTHI: BBLIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3Qupa B
JATYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3meHeHre BHyTpEeHHEN SHEPIUH (TeMIIepaTyphl) Teaa Py TeIuionepeiaye.

OnelT Mo anuabaTHOMY pacIIUPEHHI0 Bo3ayxa (OMBIT € BO3AYUIHBIM
OTHHUBOM).

Mopenu napoBoif TypOUHBI, ABUTATEINS BHYTPEHHETO CrOPaHUs, PEAaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopnsie pabonul

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Pazoswvie nepexoonvl

[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. AHU30TPONHS CBOMCTB
kpuctaiuioB. JKuakue kpuctaibel. CoBpeMmeHHble Marepuaiibl. [lnmaBienue u
KpUCTaJUTM3aIus. Y IeJabHas TeroTa miaBienus. Cyonumanus.

YpaBHeHuUE TEII0BOTO OaiaHca.

TexHuyeckue yCTpOCTBA M MNPAKTUYECKOE MPUMEHEHUE: TUTPOMETP U
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTUU MOJTYyYECHHS] COBPEMEHHBIX MaTEpHUasoB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX apOB.

Kunenuve npy MoHWKEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIaXKHOCTH.

HaOmnronenue HarpeBaHus U IJIaBJICHUSI KPUCTALUTMYECKOTO BEIIECTBRA.

JlemoHCTpauus KpucTaioB.

Yuenuueckuii sxcnepumenm, n1abopamopsie pabonul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuxa
OnekTpu3anus Tel. ODJEKTpUYecKuil 3apsia. J(Ba 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 AIEKTPUUYECKUX Mojieil. JIMHUM HanpsKEHHOCTH 3JEKTPUUECKOTO
HOJISL.

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

OnextpoémkocTs. KoHgeHcaTop. DIeKTpOEMKOCTh MIOCKOIO KOHAEHCATOpA.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

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

Jlemoncmpayuu

Y CTpOMCTBO M MIPUHLIAI IEUCTBUSA dIEKTPOMETPA.

B3anmoielicTBuE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEN.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOMIaAH
IJIACTUH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprust 3apsHKEHHOr0 KOHEHCAaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3mepeHune 3MeKTpOEMKOCTH KOHJIEHCATOPa.

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

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

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

DNEKTPUYECKOE COMPOTUBICHUE. Y AENbHOE CONPOTHBJICHUE BEUIECTBA.
[TocnenoBaTenbHOE, TApaIEIbHOE, CMEIIAHHOE COCTMHEHUE TTPOBOIHUKOB.

Pabora oanektpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MomHOCTh
AIEKTPUUECKOTO TOKA.

DJIEKTPOJBUKYIIIAasi CUja M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akon Oma 11 oJHOM (3aMKHYTOM) 3JIeKTpudecKoi enu. KopoTkoe 3aMbIKaHUE.

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

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA JIEKTPOHHBIX MYYKOB.

[TonynpOoBOIHUKHY. CobOcTBeHHas u NpUMECHasT  MPOBOJUMOCTD
noJrynnpoBogHUKOB. CBoicTBa p—N-niepexoa. [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 MPUMEHEHUE: aMIEPMETP,
BOJITMETpP, PEOCTaT, HCTOYHHKU TOKa, OAJIEKTPOHArpeBaTelibHble MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINH AUO/I,
TEPMHUCTOPHI U POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIN U0/, TAIbBAHUKA.

Jlemoncmpayuu

N3mepeHne CUITbl TOKA U HaIIPSKEHMUS.

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

CMeliaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MEpeHHe JIEKTPOIABWXKYIIEH CHiIbl. 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 sxcnepumenm, nabopamopnvie pabomoi

N3yyeHnue cMenaHHOro COEIMHEHUS PE3UCTOPOB.

N3mepenne 3JIeKTpOABUKYILIEH CHIIbI UCTOYHHMKA TOKA U €r0 BHYTPEHHErO
CONMPOTHUBJICHUS.

HaGmronenne amexTpoimsa.

MesxknpeaMeTHble CBI3H

Nzyuenue xypca gusuku 0a3oBoro ypoBHsa B 10 kjacce ocyliecTBIsieTCs C
y4€TOM COJEpKATEIbHBIX MEKIPEAMETHBIX CBSI3€ld C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpadu U TEXHOJIOTUH.

Meosicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAay4HbIH (akT, runores3a, (Qu3nueckas BeIMUYMHA, 3aKOH,
TeopHsl, HAOIIOJEHUE, SKCIIEPUMEHT, MOJEIUPOBAHNUE, MOJIEIIb, U3MEPEHUE.

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 X NPOEKIIMU Ha OCU KOOPJIMHAT, 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, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIPHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, XUAKOCTEH W



ra3oB, DJJIEKTPUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHUYECKAS JMCCOLMALNSA,
rajJbBaHUKA.

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

TexHnonoeus.: npeoOpa3oBaHHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4E€T TpPEHUS B TEXHUKE, MOMALIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHE), JBHUraTeilb BHYTPEHHETO
cropanusi, napoBasi TypOHHa, OBITOBOM XOJOJUIBHUK, KOHIUIIHOHED, TEXHOJIOTUN
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONpPHUOOPOB,
KCEPOKC, CTPYWUHBIN MIPUHTED, AJIEKTPOHArpeBaTEIIbHbBIC npuodopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Pa3znen 4. JiaekrpoguHamMuKa

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUSA

[locTossHHBIE ~ MarHuThl.  B3auMOAEMCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnntHoe mone. Bexkrop marHuTHOM wuHAYKUOWMH. [IpyHIMND cyneprno3unuu
MAarHATHBIX MOJIeH. JINHMM MarHUTHOM MHAYKIMU. KapTuHa NUHUNA MAarHUTHOU
WHIYKIUU TI0JIS TIOCTOSIHHBIX MarHUTOB.

MarnutHoe 10JIe TPOBOJHMKA C TOKOM. KapTWHa JMHUN WHIYKIUA
MAarHuTHOIO TOJIA JUIMHHOTO IIPSAMOIO NPOBOJHMKA M 3aMKHYTOI'O KOJIBLIEBOT'O
IIPOBOJAHUKA, KaTylIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoneicTBre npoBOJHUKOB €
TOKOM.

Cuiia Amniepa, €€ MOIyJIb U HallpaBJICHUE.

Cuia JlopeHua, €€ MOyJib ¥ HallpaBlieHHE. J[BUKEHNE 3apSAKEHHON YaCTULIBI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopenia.

SIBeHne ANEKTpOMArHUTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHuTHOM
MHIYKIUU. OJIEKTPOJABMXKYINAsA CHJIa HWHAYKOMU. 3aKOH DJIEKTPOMArHUTHOU
nHaykuuu Papanes.

BuxpeBoe »siekTpuyeckoe Tmosie. 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 NPAKTHUYECKOE NPHUMEHEHHE: TOCTOSHHBIC
MarHuThl, 3JEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YaCTHUILl, MHAYKIIUOHHAS 1€Yb.



Llemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOIO MMy4YKa MAarHUTHBIM MOJIEM.

JIvHUKM MHAYKIIMA MarHUTHOTO MOJIA.

B3anmoseiicTBue 1ByX NIPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

JericrBue cuibl JIopeHa Ha HOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKIIHAH.

[IpaBuno Jlenua.

3aBUCHUMOCTh JJIEKTPOJBHKYIIEH CHIIBI MHAYKIHUU OT CKOPOCTU MU3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHue cCaMOMHIYKIIHMH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabonul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBHS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW MHIYKLUU.

Paszgea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKMpOMAZHUNHbIE KONEOAHUA

KonebarenpHast  cuctema. CBOOOAHBIE  MEXaHUYECKHE  KOJIEeOaHMU.
["apmonnyeckue konebanus. [lepuona, wacrora, amrumryga u (aza xoseOaHUU.
[IpyVHHBIN MasTHUK. MaremMaTM4eCKUl MasTHUK. YPaBHEHHE TapMOHHYECKUX
kosebanwuii. [IpeBpareHue sHepruu Npy TaApMOHUYECKUX KOJIeOaHMSIX.

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

[IpencraBienre o 3aTyXaroUux KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJiebanusi. PezoHanc. BeIHYK/I€HHBIE 2JIEKTPOMArHUTHBIEC KOJICOAHMUS.

[lepemennpli  TOK. CHHYCOMJAQIBbHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOTO TOKa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUWE CHUJIbl TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedIECHUE IIEKTPUUSCKOM
DHEPIruu. DKOJIOTUYECKUE PUCKHU TPH MPOU3BOJCTBE AEKTpodHEpruu. KymnbTypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHn4eckrue yCTpOMCTBA M NPAKTUYECKOE IPUMEHCHUE: DIICKTPUUECKUN
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TMHUU AJEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre napaMeTpoB KoJeOATENbHON CUCTEMBI (MPYKUHHBIA WK
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
AIIEKTPOMATrHUTHBIX KOJIEOaHUH.

Pe3oHaHCc mnpu MOCIENOBATEIbHOM COEIMHEHHH pE3HCTOpa, KaTYyIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUY AIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

HccnenoBanre 3aBUCUMOCTH TIEpUOIa MaJbIX KOJeOaHUM rpy3a Ha HUTU OT
JUIMHBI HUTU U MAacChl rpy3a.

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

Tema 2. Mexanuueckue u 31eKmMmpOMAZHUNHbLE 60JIHbL

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHenus. [lepuon. CkopocTb
pacnpocTpaHeHuss W JUIMHA BOJIHBL. llomepedHble W MPOJOJNBbHBIE BOJHBI.
HuTtepdepenius u udppaxius MeXaHUIeCKUX BOJIH.

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

DJIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuentanus BektopoB E, B, V B anekrpomarautHoi BoaHe. CBOMCTBA
AJIEKTPOMATrHUTHBIX BOJIH: OTPA)XEHUE, MPEJIOMIICHUE, MOJsIpu3aIus, nudpakius,
uHTepdepennus. CKOpocTb 37€KTPOMAarHUTHBIX BOJIH.

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

[IpyHIMTBI paguOCBs3U U TeNeBUACHUSA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHUYecKue yCTPOMCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJIbHBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBasl JIMarHOCTHKAa B TEXHHKE M MEIMIIMHE, pajaap,
paauonpuéMHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.

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.

HabmoneHue cBA3M I'POMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYAOH U
Y4aCTOTON KOJeOaHMIA.



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

Tema 3. Onmuxka

['eomeTpuueckass ontuka. IIpssMonnHENHOE pacIpoCTpaHEHUE CBETa B
omgHOpoaHOU cpene. JIyu cBera. ToueuHbl HICTOYHUK CBETA.

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

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOIIOTHBIN MMOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIl yroa MOJHOTO
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
coOuparolux U paccenBaromux guH3ax. Dopmyna TOHKOW JUH3BI. YBelIUYEHUE,
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.

Hudpaxuus cBera. JudpakiuonHas pemérka. YCJIOBHE HaOII0ICHUS
[VIABHBIX ~MaKCUMyMOB TIpM  TAaJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TUu(GPaKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuyeckue yCTpoOMCTBa M TMPAKTHYECKOE MPUMEHEHUE: OYKH, JyIa,
dboToanmapaT, MPOCKUMOHHBIA ammapaT, MHUKPOCKOIN, TEJIECKOI, BOJOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIéTKa, MOJSIPOUI.

Jlemoncmpayuu

[IpssMONMHEHOE pacpOCTpPAaHEHUE, OTPAKEHHE M IPEJIOMJICHUE CBETA.
OnTuyeckue mpruodOpBHI.

[TonHOe BHYyTpeHHEE OTpaxkeHre. Mojiesib CBETOBOAA.

HccnenoBanre CBONCTB M300paKEHUHN B JIMH3aX.

Mopenu Mukpockomna, TeJIeCKOona.

Habmronerune natepdepeHIny CBeTa.

HaOmronenue nudpakiuu cBera.

HaOmronenue nucnepcuu cBera.

[TonyueHne ciekTpa ¢ MOMOUIBIO MPU3MBI.

[Toy4yenue cnexTpa ¢ MOMOIIBI0 JUGPAKIIUOHHON PEHIETKY.

Hab6nronenue nonsipusanuu cBeTa.

Yyenuueckuii sxcnepumenm, 1abopamoptule pabomol



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

Pa3znes 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH

['panunbl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTtynarsl
CIEUUAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETA B BaKyyMe€, PUHIIUI OTHOCUTEIBHOCTH DUHILTEHHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEIJICHHE BPEMEHU U COKpALICHUE
JUTVHBI.

OHeprus ¥ UMIYJIbC PEIATUBUCTCKON YaCTULIBI.

CBs13b Macchl ¢ DHEPrUei U UMITYJIbCOM PENSTUBUCTCKON YaCTHULIbI. DHEPTHS
IIOKOS.

Pazgea 7. KBanToBasi pusuka

Tema 1. Inemenmuol K6AHMOBOU ONMUKU

®otonsl. opmyna [lnanka cBsizu sHepruu (HOTOHA C €r0 YACTOTOM. DHEpTHs
U UMITYJIbC (POTOHA.

OtkpeiTre u uccnenoBanue Gorordpdexra. Onpitel A. I'. CrosneroBa. 3akoHBI
dbotorpdexra. YpaBuenue DuHmTeitHa st hoTodadpdexra. «KpacHas rpanHunar
dboToaddexra.

JHaBnenne cBera. OnbiThl [1. H. JleOGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHHuecKue YyCTpOICTBA U MPAKTHUECKOE MPUMEHEHHE: (POTOIIEMEHT,
dboTomaTUMK, 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 paccesHurO 0 -4acTHII.
IImanerapHas Mogmens aroMma. llocrymatel bopa. M3nydeHue u moriomeHue
(GOTOHOB TpU TEepexoje aToMa C OJHOTO YPOBHS DHEPTHHM Ha Jpyroil. Buisl
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aTOMa BOAOPO/IaA.

BousHOoBBIE cBOVicTBAa yacTull. Bosnbl ne bpoiiis. KoprycKyisipHO-BOJIHOBOM
JyaJu3M.

CroHTaHHOE U BBIHYKJICHHOE U3ITyUYECHHE.

TexHn4eckrue yCTpOMCTBA M IPAKTUUYECKOE IPUMEHEHHE: CIIEKTPaJbHbIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBBII KOMIIBIOTED.



Llemoncmpayuu

Mopnens onsita Pesepdopra.

Onpenenenue AJIMHBI BOJIHBI J1a3epa.

HabGnronenue iMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, n1abopamopnule pabomuwl

Habnrogenue IMHEHYaToro CuekTpa.

Tema 3. Amomnoe sa0po

OKCIEpUMEHTBI, JIOKA3bIBAIOIIUE CIIOXKHOCTh CTpOeHUs sAnpa. OTKpbITHE
pagunoaktuBHOocTH.  OmbiTel  Pesepdopaa  mo  ompenmeneHuto  cocrapa
paaroakTUBHOTO u3inydeHus. CBoiictBa anbda-, Oera-, ramMMa-u3Iy4yeHHUs.
Bimsinue paaMoakTUBHOCTH 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. I'amma-
U3JIydeHre. 3aKOH paJuOaKTUBHOIO pacmajia.

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 DHEPTETUKHA. DKOJIOTHUECKUE ACTIEKThI IACPHON SJHEPTETUKH.

DiieMeHTapHble YacTUllbl. OTKPBITHE O3UTPOHA.

MeTob1 HaOJIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.

dyHIaMeHTanbHbIe B3aUMOJIeHCTBUA. EAMHCTBO pu3nueckoi KapTUHBI MUPA.

TexHuyeckue yCcTpoucTBa U IPAKTUUECKOE ITPUMEHEHHUE: TO3UMETP, KaMmepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CUéTYrK MOHU3HPYIOIINX YaCTHUL.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

HccnenoBanre TpEKOB YacTHUIL (110 TOTOBBIM (pOTOrpadusim).

Pa3znen 8. JjeMeHTHI ACTPOHOMHUM U aCTPOPU3NKH

Dtanbl pa3BUTHUS acTpoHOMUU. [IpukiiagHOe 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMHH.

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

ConHeuHas cucteMma.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprum ConHI@ U 3BE3.
3BE3bI, UX OCHOBHBIC XAapAKTEPUCTUKHU. J(MarpaMma «CHEKTPAJIbHBIM KJIacc —
CBETUMOCTB». 3BE3JBI TJIABHOM ITOC/IEIOBATEIbHOCTH. 3aBHCHMOCThH «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIIBHOCTU. BHyTpeHHEe CTpoeHue



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

Mneunsiii Ilyte — Hama [Mamaktuka. ITonoxenue u aBuxenune CoiHua 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 aCTPOHOMMUH.

Vuenuuecxue nabnooenus

HaOnroienusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITbIOTEPHBIX
MPUJIOKEHUHN JJIs1 ONPE/IeNICHUs] TI0JIOXKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/11sd CEeBEpHOro NOMyIIapHs U IPKHUE 3BE3BI.

Hab6mronenus 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 MHPA, POJib (U3HMUECKON TEOpUHr
B (GOpPMHUpPOBAHUM TIPEACTABICHUNM O (UUYECKOM KapTUHE MHpa, MECTO
(bu3nYeCKO KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MesxknpeaMeTHble CBSI3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsa B 11 kiracce oCymiecTBISIETCS C
YYETOM COAEPKATEIBbHBIX MEXKIIPEAMETHBIX CBA3C€H C KypCcaMHM MaTE€MAaTHKH,
OMOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mescnpeomemuvie nonsmusi, CBSI3aHHBIE C U3YYEHHUEM METOJOB HAYYHOIO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, rumore3a, (u3myeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOJICHUE, DKCIIEPUMEHT, MOJICTUPOBAHNE, MOJICIIb, U3MEPEHUE.

Mamemamuxa: peumieHHWE CHCTEMbl YPAaBHEHUH, TPUTOHOMETPUUYECKUE
(GyYHKIIUU: CUHYC, KOCUHYC, TAaHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIHUHU HA OCU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJO0OMS TPEYTOJIHHHUKOB,
OTIpeJIeIICHHE TUIONIAIN TFIOCKUX PUTYp B 00BhEMa Tell.

buonocusn: »nextpuyeckue SBICHUS B KUBOW TMpUpOJE, KoJieOaTelbHbIC
JIBVKCHUS B )KMBOM MPUPOJE, ONITUYECKUE SABJICHUSA B )KUBOM MPUPOJE, ACUCTBUE
paualuy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKASI CTPYKTYpa TBEPIBIX
TeJI, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKOW PEMIETKH, CHEKTPaTbHBIN
aHaJu3.



l'eocpagpua: MarHuTHBIE TIOMIOCA 3€MJIM, 3aJ€Kd MAarHUTHBIX PYII,
dboTochEMKa 3eMHOM MOBEPXHOCTHU, PEICKA3aHUE 3EMIICTPSICCHU.

Texnonozcus: JMHUM DJIEKTPOIEpeNady, TIEHEpaTop IMEPEMEHHOIO TOKa,
3JIEKTPOJIBUraTeNlb, WHAYKIIMOHHAS I€4Yb, pajaap, pPaguoNpUEMHUK, TEJIEBU30p,
aHTeHHa, TenedoH, CBY-neub, NMpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEeuYHas Oatapesi.



IINIAHUPYEMBIE PE3VYJIBTATBI 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, METAIPEIMETHBIX M MTPEIMETHBIX 00pa30BaTEeIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHMS yueOHOro npenmMera «Dusmka» T0KHbI
OTpakaTb TOTOBHOCTh M CIOCOOHOCTH OOYyYaroUuxcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIluM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOUIUX
TPAIUIIMOHHBIM I[IEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMbITA U OMbITA AEATEIBHOCTH B MPOLIECCE peav3aliid OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATEIBHON NESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTh IPAXKIAHCKON MO3ULIUKA O0YYaIOIIETOCSd KaK aKTUBHOTO U
OTBETCTBEHHOT'O YWJIEHA POCCUKCKOTO OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX T'YMAaHUCTUYECKHX |
JIEMOKPAaTUYECKHUX LIECHHOCTEW;

FOTOBHOCTh BECTH COBMECTHYIO NIESITEIIBHOCTh B MHTEpPECAX TIPa)IaHCKOTO
oOILIECTBa, y4aCTBOBATh B CAMOYIPABJICHUH B 00pa30BaTEIbHON OpraHU3aluy;

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

TOTOBHOCTh K TYMaHUTapHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) IAaTPHMOTHYECKOTO BOCTIMTAHMA:

c(hOpMHUPOBAHHOCTH POCCHICKOM rpaXJaHCKON HUJIEHTUYHOCTH,
NaTpUOTU3MA;

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

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAIlMI0O W TMPUHUMATh OCO3HAHHBIC PEIICHHSI,
OPUEHTHUPYACh HAa MOPAJIbHO-HPABCTBEHHbIC HOPMBI U LIEHHOCTH, B TOM YHUCJE B
JESTEIIbHOCTU YYEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOrO OyAYIIEro;

4) 3CTETHYECKOT0 BOCIIMTAHMA:

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIFOYAsl 3CTETUKY HAYYHOI'O TBOPUYECTBA,
npucyiero pu3n4eckon Hayke;



5) TpyA0BOT0 BOCIIUTAHUSI:

UHTEpEC K pa3iu4yHbIM cdepaM MpodhecCHOHATbHON IesSTEIbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOM M TEXHUKOW, yMEHHE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccun U peaan30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE IJIaHbL;

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

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

C()OPMUPOBAHHOCTb HKOJIOTUYECKON KyNbTYpbl, OCO3HaHHE TIJ100aIbHOIO
XapakTepa dKOJIOTMYECKHUX Mpodiiem;

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

pacIlIMpeHre ONbITa AEATEIBHOCTH HKOJOTHMYECKOM HaNpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 1O (PU3HKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

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

OCO3HAaHHE LEHHOCTH HAy4YHOM JEATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
U3ydeHus  (QU3MKM  OCYHIECTBJIATH  HPOEKTHYI0O U HUCCIIEJOBATEIbCKYIO
NEATENIbHOCTh UHAUBUIYaIbHO U B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckmne geiicTBUs:
CaMOCTOATENLHO  (OpMyJIHpOBaTH W aKTyaJIU3UpOBaTh  MpodJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMpENENATh ILEeNN JeSITeIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISIT  3aKOHOMEPHOCTHM M MPOTUBOPEYUSI B  PaccMaTpUBAEMBbIX
(bU3NYEeCKUX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHAIM3a WMEIOIIUXCS
MaTepUaJIbHBIX U HEMAaTEPUAIIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B ICSITEILHOCTD, OIIEHUBATh COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUIN JEATEIbHOCTH,
KOOPJIMHUPOBaTh W  BBHINIOJHATH PpabOTy B  YCJIOBHUSIX  PEABHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHUCTBUS,
pa3BUBaTh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOIIeM.
Ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:
BJIAJICTh HAYYHOW TEPMUHOJOTHEH, KIIOYEBBIMU MOHSATUSIMU M METOJaMHU
buznuecKoil HayKu;



BIIAJICTh HABBIKAMHU y4e€OHO-HCCIIEIOBATEIHCKON M MPOSKTHOM NESITEIbHOCTH
B o0yactu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIHHOMY TTOMCKY
METOJ/IOB pelieHusl 3a1ad (U3UIECKOTO COJCpKAHUS, MPUMEHEHHUIO Pa3INIHBIX
METOJIOB ITO3HAHUS,;

BJIQJICTh BHJAMHU JICSITEIBHOCTH IO TIOJYyYEHHIO HOBOTO 3HAHUA, €ro
WHTEPIPETAUNA, MPEeOOpPa3OBaHUI0 W TPUMEHEHHUIO B PA3IMYHBIX YYEOHBIX
CUTYaIlHsIX, B TOM YHCIIE TIPH CO3/IaHUH YICOHBIX MPOEKTOB B 00s1acTu (pU3uKw;

BBISBJIATh TPUYMHHO-CJICACTBEHHBIC CBS3M W aKTyalIM3UpOBaTh 3ajavy,
BBIJIBUTaTh THUIIOTE3y €€ PEIICHHS, HaXOIWUTh apryMEHTHI JJIS JI0Ka3aTeJIbCTBa
CBOUX YTBEP)KJICHUH, 3a]1aBaTh MapaMeTPhbl U KPUTESPUHU PEIICHUS;

aHANMM3UPOBAaTh TIONYYCHHBICE B XOJE€ pEIICHHWsS 3a7addl  pPe3yJIbTaThl,
KPUTUYECKHA OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBUSIX;

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

JaBaTh OICHKY HOBBIM CHUTYAIlHsIM, OIIEHUBATH MPUOOPETEHHBIHN OIIBIT;

YMETh TEPEHOCUTh 3HaHWA TI0 (HU3MKEe B TPAKTUICCKYIO 00JaCTh
JKM3HEIECATCIIFHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MIPEAMETHBIX 00JIacTei;

BBIJIBUTATh HOBBIC HJICH, TTPEIaraTh OpUTHHAILHBIC TOAXOBI U PEIICHHUSI,

CTaBUTb MPOOJIEMBI U 33/1a49H, JOMTYCKAIOIIHNE ATbTePHATUBHBIC PEIICHUS.

Pabora c nundopmanueii:

BJIaJICTh HaBBIKAMHM IOJyYCeHHS MHOOpPMAIUM (PU3MUECKOTO COACPKAHHS M3
HMCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSTEIIBHO OCYIIECTBIIATh ITOUCK, aHAJIM3,
CUCTEMATHU3AIMI0 W HWHTEPIIPETAINI0O MHPOPMAIMKM PAa3IUYHBIX BHIOB W (HOpM
MIPEICTABIICHHUS,

OIICHUBAThH JIOCTOBEPHOCTHh HH(POPMAITUH;

WCIIOJB30BaTh  CPEACTBA  HMH(POPMAIMOHHBIX M KOMMYHHUKAITMOHHBIX
TEXHOJIOTHHA B PEIICHWN KOTHHUTHBHBIX, KOMMYHHKATUBHBIX W OPTaHU3aIMOHHBIX
3a7lad ¢ CcoOMoJieHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MacHOCTH,
TUTHCHBI, PECypcocOepeeHHUs, TPaBOBBIX M OTHYECKHX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

CO3/IaBaTh TEKCTHI (DU3UYECKOTO COJEpKaHMS B Pa3IU4YHBIX (popmarax ¢
y4éTOM Ha3zHAYCHUsI HHPOpPMAIIUU | TIEIICBOM ayIUTOPHH, BEIOUpast ONITUMAIBLHYO
dbopMy TIpeICTaBICHHS i BU3yaJTU3aIUH.

KoMMyHuKaTHBHBIE YHUBeEpPcalbHbIe yueOHbIe 1eCTBUA:
OCYIIIECTBIATH OOIICHNE HA YPOKax (PM3MKH M BO BHEYPOUHOU JIEATEIHHOCTH;
pacro3HaBaTh MPEANOCHUIKA KOH(UIMKTHBIX CHTyallMd M  CMAT4aTh
KOH(JIUKTBI;



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

NOHUMAaTh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON U WHIMBUAYaJIbHOU
paboTHI;

BbIOMpaTh TEMATUKY M METOJbl COBMECTHBIX IEHCTBHI C y4€TOM OOLIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KIOro 4jeHa KOJUIEKTHBA,;

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

OLICHMBATh KAayeCTBO CBOEr0 BKJIaJa M KaXJOr0 y4YaCTHHKAa KOMaHIbl B
o0 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

IpemjlaraTb HOBBIE IIPOEKThI, OLICHUBAaTh WJIEH C IMO3UIHMH HOBU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISITh IO3UTUBHOE CTPATETHYECKOE IMOBEACHUE B PA3IUYHBIX
CUTYaLHSIX, TPOSABIISITH TBOPYECTBO U BOOOPAKEHUE, ObITh MHULIUATHBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIC JCHCTBUS
Camoopranusauus:

CaMOCTOATENILHO OCYUIECTBJISATh MMO3HABATENbHYIO NIEATEIbHOCTh B 00JacTH
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3a]1aUM;

CaMOCTOATEJIBHO COCTABJISITh IUIAH PELICHHS PACUETHBIX M KAaYECTBEHHBIX
3aJ1ay, TUIaH BBIMOJIHEHUS IPAKTUYECKON PabOThI C yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUH;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMKH y4eOHOTO MPeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

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

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBJICHUIO JPYAHWIMH B 0O0JaCTH
(bu3HKH, TOCTOSHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEKT:

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

BJa/JeTh  HAaBbIKAMU  [IO3HABATEJbHOM  pediekcud Kak  OCO3HaHUs
COBEPIIAEMBIX JIEHCTBH M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBAHMUI;

UCIIOJIb30BaTh MPUEMBI PEQIIEKCUM JIJIsl OLIEHKH CUTYal[uH, BIOOpa BEPHOIO
peLIeHHS;



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

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TMPH aHAINU3E pe3yIbTaTOB
JeSTEIIbHOCTH;

IPUHUMATH Ce0sI, MOHMMAsi CBOM HEIOCTATKU 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 IS YPOBHS CpPEIHEro oOIero oOpa3oBaHUs Yy OOYydYarOIIUXCs
COBEPIIICHCTBYETCS AMOITMOHATBHBIN WHTEJUICKT, TIPEAIOIar afOIIHA
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHUsl, BKJIFOYAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE YMOIIMOHATILHOE
COCTOSIHUE, BUJICTh HANpPABIICHUS Pa3BUTHUS COOCTBEHHOM AMOIIMOHAILHON CQEpHI,
OBITH YBEPEHHBIM B ce0€;

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

BHYTPEHHEW MOTHUBAIMH, BKIIOUYAIOIICH CTPEMJICHUE K JOCTIKEHUIO TEIH U
yCrexy, ONTUMHU3M, WHHUIIMATHBHOCTh, YMEHHE IEHCTBOBATh HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

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

COIMAJIBHBIX HABBIKOB, BKITIOUAIOIINX CIIOCOOHOCTh BBICTPANBATh OTHOIICHHSI
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

HPEAMETHBIE PE3YJIbTATBI

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

JEMOHCTPUPOBATh Ha MpUMEpax pojb U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KAapTUHBI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKON JESATEIBHOCTH JIIOIEM;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3HUECKUX MOIEICH:
MaTepuaibHas TO4YKa, UHEpIHUaIbHAs CUCTeMa OTCUYETa, aOCOTIOTHO TBEPOE TENO,
WJICaJbHBIN a3, MOJEIN CTPOCHHUS Ta30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUYUECKUH 3apsij MpU pelieHn: (PU3NYECKUX 3a/1ay;

pacno3HaBaTh (PU3NYECKUE SIBICHUS (TIPOIECCHI) U OOBIACHITH UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJIIPHO-KMHETUYECKOW TEOPHUM CTPOCHHMS BEIECTBA U



ANEKTPOAMHAMUKHU:  PABHOMEPHOE U PABHOYCKOPEHHOE  MPSMOJUHEWHOE
JBH)KCHUE, CBOOOJHOE TMAaJICHUE TeJ, JBHXKCHUE 10 OKPY>KHOCTHU, WHEPIUS,
B3auMojeicTBue Ten, nuddy3us, OPOYHOBCKOE NBIKCHHE, CTPOSHUE JKUIKOCTEH
U TBEPABIX TEJ, U3MEHEHUE 00bEMA TeJl IIPU HArpEeBaHUM (OXJIAXKICHUH ), TEILIOBOE
paBHOBECHE, WCIIAPECHHE, KOHACHCALMS, IUIABJIEHUE, KPUCTAILIM3AlUs, KUIICHHE,
BJI&YKHOCTh BO3/lyXa, OBBIIICHUE JIaBJICHUS ra3a MpU €ro HarpeBaHUM B 3aKPbHITOM
cCoCylle, CBSI3b MEXKAYy IapaMeTpaMu COCTOSIHUS ra3a B  H3oMpolieccax,
ANEKTpU3alUs TEJl, B3aUMOJECHCTBHE 3apsI0B;

OMKCHIBATh MEXAHUYECKOE JBIKECHUE, UCIONB3YS (DU3MUYECKUE BEIUUYMHBI:
KOOpAMHATa, NyTh, MNEPEMENIEHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIIA,
UMITYJIbC Te€Jla, KUHETUYECKasi SHEPrusi, MOTEHIUAIbHAS SHEPIUsi, MEXaHUYeCKas
paboTa, MeXaHUYECKass MOIINHOCTh;, MPHU ONKHCAaHUU TMPABWIBHO TPAKTOBATH
(bu3MYEeCKUl CMBICT MCIOJIb3yeMbIX BEJIMYMH, WX OO0O3HAYCHHUS U €JIMHUIIBI,
HaXOJUTh (OPMYJIbI, CBSA3BIBAIONIUE JTAaHHYIO (U3UYECKYIO BEJIMUUHY C JAPYTUMU
BEJIMYMHAMU;

OMKUCHIBATh M3YyUYCHHBIC TEIUIOBBIE CBOMCTBA TN M TEIUIOBBIC SIBICHUS,
UCMONB3yd (U3MUYECKUE BEIMYMHBI: JABJICHHE Ta3za, TeMIleparypa, CpeaHss
KUHETUYECKash SHEPrus XaOTUUYECKOTO JBHKEHHUS MOJIEKYJ, CPEAHEKBaApaTUYHAs
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIJIOTHI, BHYTPEHHSsI JHEprusi, padora rasa,
KOO(PPUIIMEHT TMOJIE3HOTO JACHCTBHUS TEIUIOBOTO JBUTATENs; NPU ONHCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUI CMBICH HCHOJb3yeMbIX BEJIMYMH, HX
00O3HAaUeHUsT W EAUHUIIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JaHHYIO
(pU3MUECKyIO BEJIMYMHY C APYTUMH BEJIMUHHAM;

OMUCHIBATh U3YUEHHBIE AIEKTPUUECKUE CBOMCTBA BEIIECTBA U DJIEKTPUUECKHE
sBJICHUs (TIPOLIECChI), UCTIONB3YSl (PU3NUYECKUE BEITUUYUHBI: DJICKTPUUYCCKUM 3apsij,
AIEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD TMOJIsI, TOTEHIMAN, PAa3HOCTh MOTEHIMAJIOB,;
Py ONHCAHWM TPABUIBHO TPaKTOBAaTh (PU3WYECKUIA CMBICT HCIOJIB3yEeMbIX
BEIIMYMH, MX OOO3HAUYCHUS] M €JAUHMIIBI, YKa3biBaTh (DOPMYJIbI, CBSI3bIBAIOIINE
JAHHYIO0 (PU3UYECKYIO BEIUYUHY C IPYTUMU BEJIMUYNHAMU;

aHaJIU3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONb3Yys (PU3MUECKUe
3aKOHBI U MPUHIIMIBL 3aKOH BecemupHoro tsarotrenus, |, Il u Il 3akonsr HetoToHa,
3aKOH COXPAHEHUS MEXAaHMYECKOW DHHEPruM, 3aKOH COXPAHEHUS HUMITYJIbCa,
NPUHLNN CYNEPHO3ULIUA CHJ, TPUHIUI PABHONPABUS HHEPLIHAIBHBIX CHCTEM
OTCU€Ta, MOJICKYJIPHO-KMHETUYECKYIO TEOPHUI0 CTPOCHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CpPeHEH KMHETUYECKOM DHEPTUU TEIUIOBOTO JIBMKEHHUS MOJIEKYJ C
aOCOJIIOTHOM TeMIepaTypoH, MepBbIi 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAaHCHHUS
AIEKTPUYECKOro 3apsifa, 3akoH KylloHa, mOpw 3TOM pasidyarth CJIOBECHYIO
(GOpMYITMPOBKY 3aKOHA, €T0 MaTEMaTUYECKOE BBIPAKEHUE W YCIIOBUS (TPaHMIIbI,
00J1aCTH) TPUMEHUMOCTH;



OOBSCHATh OCHOBHBIC TPUHIIAINBI JCHCTBUS MAIlMH, TPUOOPOB W
TEXHUUYECKUX YCTPOICTB; pa3inyaTh YCJIOBUS MX O€30MaCHOTO MCIIOJIb30BaHUS B
MMOBCEHEBHOM JKHU3HMU;

BBITIOJIHATh OKCIIEPUMEHTHI 110 HCCIIEIOBAHUIO (DU3UYECKUX SIBIICHUUA W
MPOLIECCOB C HCIIOJIb30BAaHUEM TMPSMBIX W KOCBEHHBIX HM3MEPEHUH, TpPHU ITOM
dbopmynupoBaTh MpobieMy/3amady HW TUIOTE3y Y4eOHOTO JKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 MPEIJI0KEHHOTO OOOpYyAOBaHUS, MPOBOJUTH OMBIT U
bopMyIMpOBaTH BHIBO/IBI,

OCYUIIECTBJIATh MPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJBHBIA CHOCOO M3MEPEHUS M MCMOJb30BaTh W3BECTHBIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

UCCIIEIOBATh  3aBUCUMOCTH  MEXJy  (U3MYECKUMHU  BEIMYUMHAMU  C
UCIIOJIb30BAaHUEM TIPSIMBIX H3MEPEHUM, MPU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY,
(buKCUpoBaTh PE3yNbTAThl MOJTYYCHHOW 3aBUCUMOCTH (DU3UYECKUX BEJIMYHUH B
BUJI€ TaONUIl U rpadUKOB, AIaTh BEIBOABI 10 PE3yIbTaTaM UCCIICI0BAHUS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEIACHUU UCCIEAOBAHUN B
paMKax ydeOHOTO »HKCIIEPUMEHTa, Yy4eOHO-HCCIENOBATENBCKOM U MPOEKTHOU
NESATETLHOCTH C HMCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPOUCTB U JaOOPATOPHOTO
00opy10BaHUS;

pemiath pacu€THble 3aJa4d C SIBHO 3aJaHHON (DM3MYECKOW MOJEINbIO,
UCIIOJB3Ys (U3NYECKUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaIM3a YCIOBHUS 3a/1auu
BBIOMpATh (PU3UYECKYIO MOJEINb, BBIACHITh (PU3NUECKHE BEJIMYUHBI U (POPMYIIHI,
HEO0OXoauMbIe I €€ PElIeHHs, TPOBOJUTh PACUEThI U OIEHUWBATH PEATBHOCTH
MOJIYYeHHOTO 3HAYCHUS (PU3UYECKON BEJIMYNHBI,

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

UCIIOJIb30BaTh ~ MPU  PEIIeHHH  y4yeOHBIX  3ajJad  COBPEMEHHBIE
MH(POPMAITMOHHBIE TEXHOJIOTUU JIJIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIIUN
U TIPEICTABJICHUS YYEOHOW U HAay4YHO-TIONMYJIAPHON MHGOPMALIMH, TOTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHYECKH aHAIM3UPOBATH MOJydaeMyr0 HHPOpMAITHIO;

MPUBOJIUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apYyOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHE TMPOIECCOB OKPYXKAIOIMIETO MHUpPA, B Pa3BUTUE
TEXHUKH U TEXHOJIOTH;

WCIIOJIb30BaTh TEOPETUUYECKHE 3HAHUS MO (PU3UKE B MOBCEIHEBHOW KU3HU
JUTst o0ecrieueHus: 0€30MacHOCTH MPU OOpaIleHuH ¢ IPUOOpaMU U TEXHUYECKUMHU
YCTPONCTBAMH, JIJISi COXPAHEHUS 37I0POBbS M COOJIOIEHUS HOPM IKOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpee;



paboTaTh B TIpYINNE C BBINIOJHEHUEM PA3JIMUYHBIX COIMAIBHBIX pOJIEH,
IUTAHUPOBaTh PabOTy TPYNNbl, PalMOHAIBHO PpACHpPEeisITh OOSI3aHHOCTH U
IUIAHUPOBATH JIESITEIIBHOCTh B HECTAHJAPTHBIX CUTYyAalUsX, aJ€KBaTHO OLIEHUBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHHE pacCMaTpUBAEMOM IPOOIIEMBI.

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

JIEMOHCTPUPOBATh Ha MpPUMEpax pojib U MecTo (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KApTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKUA M
TE€XHOJIOTUW, B MPAKTUYECKOW NEITENBHOCTH JIOAEH, LEIOCTHOCTh U EIUHCTBO
(bu3nYecKoi KapTUHBI MUDA;

VUYUTBHIBATh TPAHUIBI TPUMEHEHHS U3YyUYCHHBIX (U3UYECKUX MOJCICH:
TOYEYHBIN JEKTPUUECKUM 3apsl, JIyd CBETa, TOUCYHBIM UCTOYHHK 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 KBAHTOBOW (DM3HUKHU: IJIEKTPUUYECKAS] IPOBOJIUMOCTD,
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 CBETA, OTPAXKEHHE, MPEIOMIICHUE,
uHTeppepeHus, audpakuus W MOJAIpU3alUs CBETa, JUCIEpPCUsi CBETa,
dboTtoanekTpudeckuii 3pdext (poTodrddeKT), CBETOBOE TaBICHNUES, BOSHUKHOBCHUE
JUHEWYAaTOro CHEKTpa aromMa BOJOpPOJa, €CTECTBEHHAass W HMCKYCCTBEHHas

PaguO0aKTUBHOCTB;
ONMKCHIBATh W3YUYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOJAMMOCTb  pa3JIMYHBIX  Ccped) W

AIIEKTPOMArHUTHBIE SIBICHUS (MIPOLIECCHI), UCIONB3YsSd (PU3NYECKUE BEIUUYMHBIL:
IIEKTPUYECKUHN 3apsl, CHJIA TOKA, DJIEKTPUYECKOE HAIPSIKEHUE, JIEKTPUUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIAs Cuiia, padoTa TOKa,
WHIYKLIUS MarHUTHOTO MoJs, cuia Awmmepa, cuna JlopeHna, MHIyKTHBHOCTH
KATYIIKH, SHEPrus AJIEKTPUYECKOTO0 M MArHUTHOTO IMOJIEH, MEPHOJ M YacToTa
KoieOaHUN B KoJeOATeNTbHOM KOHTYpE, 3aps]l U cuja ToKa B Ipolecce
TFAPMOHMYECKUX DJIEKTPOMAarHUTHBIX KoJeOaHud, (OKYCHOE pacCTOsHUE U
ONTHUYECKAs] CUJIa JIMH3bI, NMPU ONUCAHUM TPABUIBHO TPAKTOBATh (PU3UYECKUMA
CMBIC]I HKCIOJIb3YEMBIX BEJIMYMH, HMX OO0O3HAUeHHs M EAUHMIIbI, YKa3bIBaTh
(bopMyIbl, CBS3BIBAIOIIME JIaHHYI0 (U3MYECKYI0 BEIMYMHY C JIPYTHUMH
BEJIIMYMHAMU;

ONMCBHIBATh H3YyYECHHBIE KBAHTOBBIE SIBICHUS M IIPOLECCHI, HCIIOIb3Ys
bu3nyeckue BEIMYMUHBI: CKOPOCTb 3JEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI U



4acTOTa CBETA, SHEPTHs U UMITYJILC (POTOHA, MEPUOJ TIOTypaciiaia, SHEPTHs CBsI3U
aTOMHBIX SI7IEp, TPU ONMUCAHWUU TPABUIBLHO TPAKTOBATh (HU3UYECKUH CMBICIT
WCITOJIb3YeMbIX BEJMYMH, WX OOO3HAYEHWS W CIUHHUIIBI, YKa3bIBaTh (POPMYIIHI,
CBS3BIBAIOLIME JIAHHYIO (U3MYECKYI0 BEJIMYMHY C JIPYTUMH BEJIWYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBL

aHATM3UPOBATh (PU3UUYECKHUE MPOIECCHI U SBIICHUS, WUCIIONB3Ys (U3HUECKHE
3aKOHBI W MPUHIUTIEL: 3aKOH OMa, 3aKOHBI MOCEA0BATEILHOTO U MapaJUICIHHOTO
COCJIMHEHUS TMPOBOJHUKOB, 3aKkoH Jxoyns—JIeHma, 3aKOH 3JIEKTPOMarHUTHOMN
WHYKIUHU, 3aKOH MPSAMOJUHEHHOTO PaclpOCTPaHEHUs CBETA, 3aKOHBI OTPaKEHHUSI
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODWHIITeHa miia pororddexra,
3aKOH COXPAHCHHS JHEPTUH, 3aKOH COXPAHCHUS HMMITYJIhCa, 3aKOH COXPAHCHHSI
AIIEKTPUUECKOTO 3apsjia, 3aKOH COXPAHEHHS MAacCOBOTO YHCIIA, MOCTyJaThl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pas3iinyaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHa, €ro MaTEeMaTHYEeCKOE BBIPAXKEHHWE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MIPUMEHUMOCTH;

OTIPEICIISITh HAIIPABJICHUE BEKTOpa WHIYKIIMA MAarHUTHOTO TTOJIsI TPOBOTHUKA
C TOKOM, CHJIbI AMriepa 1 cuiibl JlopeHta;

CTPOUTh U OIMCHIBATh H300paXEHHE, CO3/IaBAEMOE IIJIOCKUM 3€pKalioM,
TOHKOM JIMH30M;

BEITIOJIHATh DKCIIEPUMEHTHI 110 HCCIICIOBAHUIO (DU3UYCCKUX SBICHUU W
MIPOIIECCOB C HCITOJIB30BAaHUEM TMIPSAMBIX W KOCBEHHBIX HM3MEPEHUH: TIPH 3TOM
dbopmymupoBath TpobiieMy/3aady M THUIOTE3y Y4eOHOro IKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 MPEIIOKEHHOTO O0O0PYIOBaHUS, MPOBOJUTH OMBIT H
(bopMyIMpOBaTh BHIBOIBI,

OCYIICCTBJIAThH MPSIMBIC U KOCBEHHBIC U3MEPCHHS (PU3NUSCKUX BEITUYHH, TIPH
TOM BBIOHMpaTh ONTHMAJBHBIN CIOCOO W3MEPEHHUS M MCIOJb30BaTh H3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIENIOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C HCIHOJIb30BAaHUEM
NPSAMBIX HM3MEPEHHUH: TMPHU OSTOM KOHCTPYHPOBATH YCTAHOBKY, (PHKCHpPOBATH
pe3yibTaThl MOJYYCHHON 3aBUCUMOCTH (DM3UYECKUX BEJIWYMH B BHAC TaOIWIl U
rpaduKoB, AeIaTh BEIBOABI IO pe3yjIbTaTaM UCCIICIOBaHMUS,

coOI01aTh MpaBmiia 0€30MacHOTO TpyJa MPU MPOBEACHUU HCCIEOBAaHUN B
paMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIENOBATEIHCKON U TPOCKTHOU
NEATEILHOCTH C HMCIOJIb30BAHHEM H3MEPHUTEIBHBIX YCTPONCTB M JaOOPATOPHOTO
000opy10BaHUS;

pemarh pacu€THBIC 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJEINbIO,
UCIOJNIB3Ysl (PU3UYECKHE 3aKOHBI M TIPUHIIMITBGI, HA OCHOBE aHaJN3a YCJIOBUS 3a/1auu
BBIOMPATh (PU3UYECKYIO MOJEIb, BBIACHITh (PU3UUECKHE BEIMYUHBI U (POPMYIIHI,



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

peliaTh KaueCTBEHHBIC 33/1aU: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUUBYIO
[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/ICTaBJICHUs y4eOHOM W HAy4YHO-TIONMYJISIpHOW MH(pOpPMAIUHY, TTOTYYeHHONW U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUUECKH aHAJIM3UPOBATH MOIy4aeMyI0 HH(OpPMAIIHIO;

OOBSICHATH MPUHLUIBI JEHCTBUA MAaIIMH, NPHOOPOB U TEXHUYECKUX
YCTPOMCTB, pa3nuyaTh YCJIOBUSA UX OE30MaCHOTO MCTOJIH30BAaHUS B MIOBCETHEBHOM
KU3HU;

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

UCIIONb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3WKE B MOBCEAHEBHOW >KU3HU
JUIsl o0ecrieyeHus: 0€30MacHOCTH MpHU OOpAIllEHUH ¢ MPUOOpaMU U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pOBbS U COOJIIOJIEHUS HOPM SKOJIOTHMUECKOIO
IIOBEJICHUS B OKPY’KaIOLIEH cpene;

paboTaTh B Tpynme C BBHIMOJHEHHEM pPAa3IMYHBIX COIHUANBHBIX POJEH,
IUTAHUPOBAaTh PabOTy TPYNIbL, PANUOHAIBHO pACIPEAENsATh OOS3aHHOCTH U
IUIAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYalUsIX, aJ€KBAaTHO OLIEHUBATh
BKJIAJ] KQXKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIIEHUE PacCMaTpUBaeMON IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

HaumenoBanue
Ne
pa3esioB U TeEM
n/n KoanuecTBO 4acoB
MPOrpamMmbl
Kontpoabubie IIpakTnueckue
Bcero

padoThI padoThI

DJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

Paznean 1. PDU3UKA U METO/JbI HAYYHOI'O ITIO3HAHUA

dusuka u METObI
1.1 2
Hay4HOI'O [TO3HAHUS

Hroro 1o pasneny 2

Pasznea 2. MEXAHUKA

2.1 Kunemaruka )
2.2 JluHamuka 7
53 3aKOHBI COXpaHEHUs B 5 1
MeXaHUKe
Hroro no paszneny 18

Paszpen 3. MOJIEKYJISIPHASA ®PU3UKA U TEPMOANHAMUKA

OcHoBBI

3.1  MonekynspHO- 9
KMHETUYECKOU TEOPUH

3.2 OcHOBBI 10 1

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72

bu6nmoreka [JOK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [JOK


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

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

ArperaTtHblie
bu6mmoreka [JOK

3.3 cocTosmHui BemeCTBa. > https://m.edsoo.ru/7f41bf72

®da30BbIe IEPEXOBI
Wroro no pazueny 24

Paznen 4. JIEKTPOANHAMUKA

bubmuoreka [JOK
4.1
UICKTPOCTATHKA 10 1 1 https://m.edsoo.ru/7f41bf72
[TocTrossHHBIM
49 AJICKTPUIYCCKUN TOK. 12 1 1 bubnuoreka [JOK
' Toku B pa3InyuHbIX https://m.edsoo.ru/7f41bf72
cpenax
Htoro no paznemny 22
PesepBHOe Bpemst 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 4


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

11 KJIACC

DJIeKTPOHHbIE
Ne HaumenoBanme pa3jaesioB (undposbie)
n/m H TeM NPOrpamMmbl KosmnuecTBo yacoB  oOpa3oBaTesibHbIE
pecypcsl
K
Beero oHTposbHble IIpakTHyeckue
padoThI padoThI
Pazpen 1. JIEKTPOIUHAMUKA
MarnauTHOE noJie. Bu6 10K
noIMoTeKa
11 11 1
DUICKTPOMArHHTHAS 3 https://m.edsoo.ru/7f41c97c
WHIYKIUA
Uroro no pazgeny 11
Pazpnen 2. KOJIEBAHUSA U BOJIHbBI
Mexanuyeckue u
2.1  >JeKTpOMarHWTHBIE 9 1 bubmorexa HOK
' P https://m.edsoo.ru/7f41c97¢
KoJieOaHus
99 MexaHHYeCcKue u 5 1 bu6mmoreka [JOK
' DJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorekxa [IOK
23 Onmxa 10 3 https://m.edsoo.ru/7f41c97¢
Hroro no paszneny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH

31 OcCHOBBI crielIMaIbHOM 4 1 bubnuorexa [JOK
' TEOPUU OTHOCUTEIIBHOCTH https://m.edsoo.ru/7f41c97c



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

Wroro no pazneny 4

Paznesn 4. KBAHTOBAS ®PU3UKA

DIeMEHTHI KBAHTOBOU

4.1 6
OIITUKHU
4.2  Crpoenue aToma 4
4.3  AToMHOE SapO 5
Uroro no pazueny 15

Paznen 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

DneMeHThl aCTPOHOMUU U

7 1
acTpo(u3HuKH

Hroro no paszneny 7

Paznesn 6. OBOBIIAIOIIEE TIOBTOPEHUE

6.1 OO6oObmaromiee MOBTOPEHUE 4
Hroro no pazneny 4
PesepBHOe Bpems 3

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

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

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

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

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

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



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




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne

n/n

Tema ypoka

Bcero

®du3nka — HayKa 0 IpUpo/e.
Hay4Hbie MeTO/1bI TO3HAHUS
OKPY’KaIOIIeT0 MUpPa

Pounb 1 mecTo dusuku B
(dbopMUPOBAHUN COBPEMEHHOM
Hay4YHOM KapTUHBI MUDA, B
HpaKTH‘IGCKOﬁ JACATCIIBHOCTH
TroIei

Mexanuyeckoe ABUKEHUE.
OTHOCUTENBHOCTD
MEXaHUYECKOTO JBUKEHUS.
[Tepemenienue, CKOpOCTb,
YCKOpEHHUE

PaBHOMEpHOE IIPSIMOIMHENHOE
JBUKECHHE

PaBHOyCKOpEeHHOE
MPSMOJMHEWUHOE IBUKEHUE

CBo00OOHOE TTaJICHUE.

KoauuecTBO 4acoB

Kontpoabubie IIpakTuueckue
padoThI padoThI

Jara
U3ydeHus

DJIeKTPOHHbIE

uudgposbie

oOpa3oBaTe/ibHbIE

pecypchl

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

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c33e6

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c3508

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c3620

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

bu6mmoreka [IOK



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

10

11

12

13

14

YckopeHue cBOOOIHOTO
naJicHus

KpusosnHeliHOE NBUKEHUE.
JIBr>KeHHE MaTepuanbHON
TOYKH 110 OKPYKHOCTH

[IpyuHIIMTT OTHOCUTEIBLHOCTH
lNanunes. MnepunaibHbie
cucreMsl orcyera. [lepBrlii
3akoH HproTOHA

Macca tena. Cuina. [punnun
cynepro3unuu cui. Bropoii
3aKkoH HproToHa mis
MaTrepuagbHON TOUKH

Tpertuii 3akoH HeroToHa 1st
MaTEepUAIbHBIX TOYEK

3aKOH BCEMUPHOIO TATOTEHUS.

Cuna tsoxectu. IlepBas
KOCMHYECKast CKOPOCThb

Cuita ynpyroctu. 3akoH ['yka.
Bec Tena

Cuna tpenus. KoappuuneHnt
Tpenus. Cuiia CONpOTUBICHUS
IpY ABWKEHUHU Tela B
KHUJIKOCTH WA Ta3e

[TocrynarensHoe u
BpallareibHOe JBUKEHUE
abCoIIOTHO TBEPAOTO Tea.
MowmenT cumbl. 11medo cumbl.

https://m.edsoo.ru/ff0c39cc

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

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc3be8

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

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc3be8

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3d00

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

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c3f76

bu6mmorexa [{OK
https://m.edsoo.ru/ff0c41a6



https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6

15

16

17

18

19

YcnoBus paBHOBECUS TBEPAOTO
Tena

HNMnynsc MmaTepuanbHOU TOYKH,
CUCTEMbI MaTEpUAJIbHBIX TOUEK.
Nmnynbe cuibl. 3akoH
COXpaHEHUsI UMITYJIbCA.
PeakTtuBHOE NBMKEHNE

PaboTa 1 MOLTHOCTB CHIIBI.
Kunernueckas sHeprus
MaTepHUalIbHON TOYKH. Teopema
00 M3MEHEHUU KUHETHUYECKOW
JHEPruu

[TorenumaneHas sHEprus.
[TorenumanpHas sHEprus
ynpyro aehopMHUpPOBaHHON
npyxuHsl. [loreHnnanbHas
SHEprus Tena BOIU3M
MOBEPXHOCTU 3eMJIU

ITorennuanbHBIE U
HEIOTEHIIHAJILHBIE CUIIBL. CBA3b
paboThl HEMOTEHIIMAIBHBIX CHII
C U3MEHEHHEM MEXaHMYeCKOM
SHEPTrUU CUCTEMBI TeNl. 3aKOH
COXpaHEHUSI MEXaHUYECKON
SHEPIruun

JlaGopaTtopHnast pabota
«HccnenoBanue cBsizu paboOTHI
CHWJIBI C U3MEHEHHEM
MEXaHUYECKOM SHEepTuu Tela Ha

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4502

bu6mmorekxa [IOK
https://m.edsoo.ru/ff0c461a

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



https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c

20

21

22

23

24

25

26

IIpUMEpE PaCTIKEHUS
PE3UHOBOIO KIyTa»

KonTtponsHast pabora o Teme
«Kunemaruka. JluHamuka.
3aKOHBI COXpaHEHUs B
MEXaHUKE

OCHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-KMHETUYECKOMN
teopuun. bpoyHoBckoe
newkenue. Auddysus

XapakTep JBUKCHUS U
B3aMMOJCHCTBYSI YAaCTHI]
BelecTsa. Monenn CTpoeHust
ra3oB, KUJIKOCTEH U TBEPABIX
TeN

Macca monekyin. Konudecto
BeecTBa. IlocToaHHas
ABorazipo

TennoBoe paBHOBECHE.
Temneparypa u €€ u3MepeHue.
IIxana remneparyp Llenbcus

Uneansuerii raz B MKT.
OcHoBHoe ypaBHeHue MKT

AGcomoTHas TemrepaTypa Kak
Mepa CpelHE KHHETHYECKOU
SHEPTrUH ABMKEHHS MOJICKYII.
YpaBHenue Menpeneena-
Kunaneiipona

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4b74

bubmuoreka [JOK
https://m.edsoo.ru/ffOc4dc2

bu6mmorekxa [JOK
https://m.edsoo.ru/ffOc4fde

bu6mmorexa [{OK
https://m.edsoo.ru/ff0c511e



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

27

28

29

30

31

32

33

34

35

3akoH JlambroHa. ["a3oBbIie
3aKOHBI

JlaGopaTtopHnast pabora
«HccnenoBannue 3aBUCUMOCTHU
MEXy apameTpaMu COCTOSTHUSA
pPa3peKEHHOTO Ta3a»

N3omporeccs! B naeanbHOM rase
U uX rpaduueckoe
Ipe/ICTaBICHNE

BHyTpeHHss sHeprus
TEPMOJIMHAMUYECKON CUCTEMBI U
CIoCOOBI €€ N3MEHEHHS.
KonuuecTBo TemioTs! u padora.
BnyTtpeHnHss sHeprus
OJIHOATOMHOTO MJI€aIbHOIO Ta3a

Bunae! rerionepenaun

VnenbpHas TEMIOEMKOCTE
BemrecTBa. Koanm4ecTBo TEIIOTHI
MIpH TeTUIoNepeaaye.
AnrabaTHBIN mporecc

IlepBrlil 3aKOH TEPMOAUHAMUKHU
Y €ro NPUMEHEHHE K
n3omnpolieccaM

HeoGpatumocTs nporeccoB B
npupoze. Bropoii 3akoH
TEPMOJIMHAMUKHU

[Tpunmun nevicreust u KII1/]
TEIIOBOM MaITUHBI

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

bubmuoreka [JOK
https://m.edsoo.ru/ff0c5952

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

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

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c5efc

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

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



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a

36

37

38

39

40

41

42

43

44

45

ukn Kapno u ero KII/

DKOJOoru4ecKue MpooIeMbl
TEIJIOOHEPTreTUKU

O06o0maromuii ypok
«MonekynspHas pusuka.
OCHOBBI TEPMOIMHAMHKH

KontponbHas pabora o Teme
«MounekynspHas hu3mKa.
OCHOBBI TEPMOTMHAMUKH

[TapooGpazoBanue u
KoHJeHcanus. Mcnapenue u
KUIIEHUE

AOCOmI0OTHAs U OTHOCUTEIbHAS
BIIQXKHOCTh BO3/yXa.
Hacspiennsiit nap

Teépnoe reio.
Kpucramnmmueckue u amopdHsie
Tena. AHU30TPONHS CBONCTB
KpucTauios. XKuakue
Kkpuctayibl. CoBpeMeHHbIE
MaTepuabl

[MnaBneHue U KpUCTATUTH3AIIHSL.
VY aenbHas TEIIOTA IJIABICHHUS.
CyO6numarus

ypaBHCHI/IC TEIUIOBOro OanaHca

DneKTpu3aus Tel.
Onektpuueckuit 3apsj. Jsa

bubmuoreka [JOK
https://m.edsoo.ru/ff0c6938

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6a50

bubmuoreka [JOK
https://m.edsoo.ru/ff0c63b6

bubmuoreka [JOK
https://m.edsoo.ru/ff0c64d8

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

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c6708

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c6820

bu6nmoreka [JOK
https://m.edsoo.ru/ff0cébcc



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

46

47

48

49

50

51

52

53

BHUJA SJICKTPUUCCKHUX 3apsaa0B

[IpoBOHUKY, TUFIEKTPUKHU U
MOJIYITPOBOJTHUKH. 3aKOH
COXpaHEHHUS JEKTPUUYECKOTO
3apsa

B3aumoneiictBue 3apsaaoB.
3akon Kynona. Toueunslii
ANEKTPUYECKUN 3apsi

Hanpsox€anocth
anekTpudeckoro noss. [lpuHuun
CYNEPIIO3ULINU JEKTPUUECKUX
nosneit. JInHuu Hanps>KEHHOCTH

PabGoTa cun
3JIEKTPOCTATUYECKOTO MOJIA.
ITorenmuan. Pa3HocTh
MOTEHIMAIOB

IIpoBOIHUKY U TUATIEKTPUKH B
3JIEKTPOCTATUYECKOM I10JIE.
Juanexktpuueckast
MIPOHULIAEMOCTh

Onexrpoémkocts. KonneHncarop

DIEKTPOEMKOCTD IIOCKOTO
KOHJIEHCAaTopa. JHEPrus
3apsKEHHOTO KOHJEHCATOpa
JlaGoparopnas pabota
"N3mepenne 31eKTPOEMKOCTH
KOHJieHcaTopa"

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc6bcc

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc6ced

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

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

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c7018

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c7126

bu6mmorexa [{OK
https://m.edsoo.ru/ff0c72c0



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

54

55

56

57

58

59

[IpuHuun nercTBus u
MIPUMEHEHNE KOHIEHCATOPOB,
KOIUPOBAJILHOTO ammapara,
CTPYHHOTO ITPUHTEPA.
DIIeKTpOCTaTUYECKAs 3allHUTa.
3azeMyIeHHE SIEKTPONPUOOPOB

DJIEKTPUUYECKUHN TOK, YCIOBUSA
€ro CyIIeCTBOBaHUSI.
[TocTostHubIM TOK. CHila TOKa.
Hanpsixenue. ConpoTuBiieHue.
3akon OMa aJis yyacTKa Lenu

[TocnenoBarensHoOE,
napaJuielbHOe, CMEIIaHHOE
COEIMHEHUE MTPOBOJHUKOB.
JlaGoparopHas paboTa
«3y4eHne CMEIanHoro
COEIMHEHHUS PE3UCTOPOBY

PaboTa 1 MOLTHOCTB
AIIEKTPUUYECKOT0 TOKA. 3aKOH
[xoynsa-Jlenna

3axon OMa 7151 OJTHOM
(3aMKHYTO) 3JIEKTPHUUECKOI
nenu. KopoTkoe 3amMbIKaHHe.
JlaGoparopHas paboTa
«M3mepenue DJ1C uctouHuka
TOKa U €r0 BHYTPEHHETO
COITPOTHBIICHUS

PesepsHslil ypok. KonTponbHast
pabota o Teme

0.5

0.5

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

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7838

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c7ae0

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c8c56



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c8c56
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61

62

63

64

65

66

"DnexTpoauHamuka /
Bcepoccuiickast mpoBepoyHas
paboTta

Ob6o06maromuit ypox
«DNEKTPOAUHAMUKAY /
Bcepocculickas npoBepoyHas
pabora

DNEeKTPOHHAs IPOBOJUMOCTD
TBEPABIX METAJUIOB.
3aBUCUMOCTD COIIPOTHUBIICHUS
METaJUIOB OT TeMIEepPaTypHI.
CBepXITpoBOIUMOCTh

DNEKTPUUECKUI TOK B BaKyyMe.
CBoiicTBa 3JEKTPOHHBIX TYYKOB

[TomynpoBoaHMKY, UX
COOCTBEHHAas U MPUMECHast
poBOaUMOCTh. CBOMcTBa P—N-
nepexoza.
[TonynpoBoaHKUKOBBIE TPUOOPHI

DNEKTPUYECKUH TOK B
pacTBopax U pacraBax
3JIEKTPOJIUTOB.
DIIEKTPOIIUTHYECKAS
Jucconuanus. DIEKTPOIIN3

DNEeKTpUYECKUH TOK B Ta3ax.
CaMoCTOSTEIIbHBIN U
HECAMOCTOSTENBHBIN pa3psl.
Momnuns. [1na3zma

DJeKTpudecKre npudopsl U

bubmuoreka [JOK
https://m.edsoo.ru/ff0c88be

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

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c82ba

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

Bbu6mmoreka [JOK


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

YCTPOMCTBA U UX MPAKTUIECKOE
npuMeHeHue. [IpaBuiia TeXHUKH
0€30I1aCHOCTH

KontponbHas pabora o Teme
«Qnekrpocraruka. [locTtosHHbBIN

67 . 1 1
aneKTpudeckui Tok. Toku B
pa3IM4YHBIX Cperax»
PesepBHBIi ypOK.

68  OO6oOmaronuMit ypok 1mo rTeMam 1

10 xmacca

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

68

https://m.edsoo.ru/ff0c86fc

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

bubmuoreka [JOK
https://m.edsoo.ru/ff0c8f6c

4


https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8f6c

11

Ne
n/n

KJIACC

Tema ypoka

Bcero

ITocTossHHBIC MarHuThHl U HX
B3auMoJecTBHEe. MarHuTHoOe
nosie. Bektop MarHuTHON
MHAYKIUU. JIMHUA MarHuTHOM
WHIYKIIUU

MarsuTHo€ noje IpoBOJHUKA
¢ TokoM. OmbIT Opcrena.
B3aumoneiicTBre MPOBOTHUKOB
C TOKOM

JlaGoparopHas paboTa
«V3yyeHne MarHuTHOTO MOJIst
KaTyLIKU C TOKOM»

JlelicTBME€ MAarHUTHOTO TIOJIST Ha
MPOBOJIHUK C TOKOM. Cuiia
Awmmnepa. JlabopaTtopnas pabora
«HccnenoBanue neucTBUSA
MOCTOSIHHOTO MarHuTa Ha
paMKy ¢ TOKOM»

JlelicTBEe MarHUTHOTO II0JIS Ha
JBHXKYIIYIOCS 3apSKEHHYIO

KosanuyecTBO 4acoB H3yYCHUA

KonTpoasubie IIpakTuuyeckue
padoThI padoThI

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

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

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c98fe

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c98fe

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c9acO

bu6mmoreka [JOK
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

yactuny. Cuina JlopeHua.
Pa6ota cuiel Jlopenna

DJNIeKTpOMarHuTHasE WHYKITHSI.

IToTok BEKTOpa MarHUTHOM

unaykuuu. J/C uaayKkuu. 1
3aKOH AJIEKTPOMAarHUTHOU

uHaykuuu Papanest

JlaGopaTtopHnast pabora
«HccnenoBanue sIBICHUS 1
AJIIEKTPOMATHUTHON UHAYKITUN

NHnykTuBHOCTG. SIBIICeHUE
camounaykuuu. J/1C
CaMOMHIYKIIUU. DHEPrust
MarHUTHOTO TIOJISI KaTYIIKU C
TOKOM. DJIEKTPOMarHuTHOE
oJjie

TexHu4eckue yCcTpoiucTBa U ux
IIPUMEHEHHUE: ITOCTOSIHHBIE
MarHuThbl, JIEKTPOMArHUTHI,
AJIEKTPOJIBUraTeNb,
YCKOPUTEIIHN 3JIEMEHTAPHBIX
4acTUL], UHAYKIIMOHHA [1€Yb

O06o0maromuii ypok

«MargutHoe mnoiJe. 1

SJ'IGKTPOMaFHI/ITHaSI HUHAYKOUA

KonTtponbHas pabora o Teme

«Mar"guTHoe 1ojJie. 1

SJ'IGKTPOMaFHI/ITHaSI HUHAYKOUA

CB0OOOIHBIE MEXAHUYECKUE 1

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

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

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cab82

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cad58

bu6mmoreka [JOK


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

13

14

15

16

17

Kosiebanus. ['apMoHnUYecKue
KoJieOaHus. Y paBHEHHE
rapMOHUYECKUX KOJICOaHHH.
[IpeBpareHue sHeprum

JlaGopaTtopHnast pabora
«HccnenoBanue 3aBUCUMOCTHU
Mepro/1a MaJIbIX KoJeOaHui
rpy3a Ha HUTH OT JIJIMHBI HUTH
U Macchl Ipy3a»

KonebarenbHbIi KOHTYP.
CB0OOIHBIC
3JIEKTPOMArHUTHBIE KOJICOaHUS
B HJIcaJIbHOM K0JIE0ATEILHOM
KOHTYpE. AHAJIOTHUS MEXTY
MEXaHHYECKUMHU U
SJICKTPOMAarHuTHBIMHA
KoJIeOaHHSIMHU

®opmyna Tomcona. 3akoH
COXPAHEHUS SHEPTUU B
u7eanbHOM KolleOaTeTbHOM
KOHTYpE

HpeI[CTaBJ'ICHI/IC 0 3aTyXarumux
KOJICOaHMSX. BBIHY)K,[[GHHBIG
MEXaHHYECKHE KOJIcOaHus.
Pe3onanc. BBIHY)K,[[GHHLIC
OJICKTPOMAardiuTHBIC KoJICOaHHs

IIepeMeHHBIH TOK.
CunyconganbHbIN
[IEPEMEHHBIN TOK. MOIIHOCTH

https://m.edsoo.ru/ffOcaf06

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ch820

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

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cbb86

bu6mmoreka [{OK
https://m.edsoo.ru/ffOcbd34



https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34

18

19

20

21

22

23

NEPEMEHHOTIO TOKA.
AMIUTUTYIHOE U JEHCTBYIOIIECE
3HAYEHHUE CUJIbI TOKA U
HaANPSDKEHUS

Tpanchopmarop.
IIpousBoacTBo, nepenaya u
noTpedeHue IEKTPUUECKOM
SHEPrUuu

YCTpoUCTBO U MPAKTHYECKOE
IIPUMEHEHHUE AIEKTPUIECKOTO
3BOHKA, F€HEpaTopa
IIEPEMEHHOTI0 TOKA, JIMHUN
JJeKTponepesad

DKOJIOTUYECKUE PUCKH TIPU
IIPOU3BOJICTBE
annekTposHeprun. Kymnsrypa
UCIIOJIB30BAHUSA
IIEKTPOIHEPTUH B
MIOBCEAHEBHOM KU3HU

MexaHn4eCcKHUe BOJIHEI,
YCJIOBHS pacTIpOCTPAHECHHS.
[Tepuoa. Cxopoctb
pacupocTpaHeHus U JUIMHA
BOHBL [lonepeunsie n
MPOJI0JIbHBIE BOJHBI

3ByK. CKOpOCTH 3ByKa.
I'poMkocTs 3ByKa. BeicoTa
ToHa. TemOp 3ByKa

SJ'ICKTpOMaFHI/ITHI)Ie BOJIHBI, UX

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cc324

bu6mmorexa [IOK
https://m.edsoo.ru/ffOccab4

but6mmorekxa [JOK
https://m.edsoo.ru/ffOcccOc

bu6mmoreka [IOK


https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c

24

25

26

27

28

29

30

31

CBOKCTBA U CKOpOCTh. [lIkana
AIEKTPOMArHUTHBIX BOJIH

[IpuHUUnIBI paIuoOCBS3U U
TeJaeBuacHMA. Pa3BuTne
CpEACTB CBsA3U. Pannonokanus

KonTponbnas pabota
«Konebanus v BOIHbBI»

[Ipsamonuneitnoe
pacnpocTpaHeHHEe CBETAa B
OHOpOIHOM cpefe. ToueuHblii
UCTOYHUK cBeTa. JIyu cBeta

OTtpaxenue cBeTa. 3aKOHbI
orpakeHus cBeta. [locTtpoeHue
N300paKCHHUH B TNIOCKOM
3epKaie

[Ipenomnenue ceera. [lonHoe
BHYTPEHHEE OTPaXKECHUE.
IIpenenbHBIN yroJl MOJIHOTO
BHYTPEHHETO OTPaXKEHUS

JlaGopaTtopHnast pabota
«M3MepeHne nmokasaress
MIPEOMIICHUS CTEKIa»

JIunsel. [loctpoenue
M300pakeHH B JIMH3E.
®opmyiia TOHKON JIMH3BI.
YBenuyeHue JTuH3bI

JlaGoparopHas paboTa
«HccnenoBaHue cBOMCTB

https://m.edsoo.ru/ffOccfe0

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

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cd4e0

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cd7f6

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

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



https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

32

33

34

35

36

37

38

39

M300paKeHUM B JIMH3AX»

Hucnepcus cera. Cl0KHBIN
coctaB Oemnoro cBeta. L[BerT.
JlaGopaTtopHnast pabora
«Habnronenue aucrnepcun
CBETa»

UnTepdepenmus cera.

Judpaxuus cera.
JudpaxknuonHas pemeérka

HOHepe‘lHOCTB CBCTOBBIX BOJIH.

HOHHpI/ISaHI/IH CBCTa

OnTrueckue mpruOOpsI U
YCTPOWCTBA U YCIIOBUS HX
0e30macHOro MPUMEHEHUS

I'panuiel npuMeHUMOCTH
KJIACCUYECKOM MEXaHUKHU.
IToctynarsl crienuanbHON
TEOPUH OTHOCUTEIBHOCTH

OTHOCUTENBHOCTH
OJTHOBPEMEHHOCTH.
3ame]IeHre BpEMEHU U
COKpAIIleHUE JUTHHBI

OHeprus U UMIYIbC
PENATUBUCTCKOM YaCTHIIBI.
CBs13b Macchl € YJHEPTUEH U
UMITYJIBCOM. DHEPTHUS MOKOS

KonTtponbHas padora «OnTuka.

OCHOBBI CIICLIMAJIbHOM TCOpUHU

bubmuoreka [JOK
https://m.edsoo.ru/ffOced22

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcf02e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cf862

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcfa42

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcfc68

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcf6f0



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

40

41
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45

46

47

48

OTHOCHUTCIIBHOCTH»

®otonbl. Dopmyina Ilnanka.
DHeprust 1 UMITYJIbC POTOHA

OTKpBITHE U HCCIE0BaHNE
dotoaddekra. OnbiTor A. I
CroneroBa

3akonbl poTorddekra.
VYpaBHeHue DUHIITEIHA )11
dotorpdekra. «KpacHas
rparuia» Gorodddexra

Jasnenne cBera. OnwiTs [1. H.
JlebeneBa. Xumuueckoe
JIICUCTBUE CBETA

TexHu4eckue ycTponcTsa u
MPAKTUIECKOE TIPUMEHEHUE:!
dboTodneMeHT, HOTOATUHK,
COJIHEUHas OaTapesi, CBETOIUO/

Pewmenue 3amay 1o teme
«DneMeHThl KBAHTOBOM
ONTUKI

Mogens atoma ToMmcoHa.
OmnsiThl Pesepdopaa no
paccesiHUIO (-4aCTHIL.
[Inanerapuas Mogenb aToMa

ITocrynarser bopa

I/IBHy‘{eHI/IC M MOTJIOIICHHUE
(I)OTOHOB IIpU Mepexogec aromMa

bub6mmoreka [JOK
https://m.edsoo.ru/ffOcfel6

bubmuoreka [JOK
https://m.edsoo.ru/ffOcffc4

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d015e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d04a6

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

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d091a

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0afa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0afa



https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
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54

C OJIHOTO YPOBHSI SHEPTUU Ha
npyroi. Buasl ciekTpoB

BostHOBBIE CBOMCTBA YaCTHLI.
Bounsl ne bporis.
KopnyckyisspHO-BOIHOBOM
nyanu3M. CrioHTaHHOE U
BBIHYKJICHHOE U3JIy4ECHHE

OTKpBITHE PAIUOAKTUBHOCTH.
OmnsiTel Pesepdopaa mo
OIIPEICJICHUIO COCTaBA
PAAOAKTUBHOI'O U3JTYYCHUA

CgoiicTBa anbda-, 6era-,
ramMma-m3JrydeHus. Bousaue
PaIMOAKTUBHOCTH HA KUBBIC
OpTaHU3MBI

OTkpbITHE IPOTOHA U
HelTpona. M3oTonsl. Anbda-
pacnaj. DJIeKTPOHHBIN U
MO3UTPOHHBIN OeTa-pacma.
l'amma-uznyuenne

OHeprus cBA31 HyKJIOHOB B
anpe. SinepHsle peakunu.
SAnepusrii peaktop. [Ipobnemsl,
MEPCIEKTHBBI, SKOJIOTHYECKHUE
ACTICKTHI SIEPHON YHEPTETHKU

DeMeHTapHbIe YaCTHIIbI.
OTtkprITHE TO3UTPOHA. MeTOo b1
HAOJI0/IEHUS ¥ pEerUCTpaliu
JIEMEHTAPHBIX YACTULI.

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

bubmuoreka [JOK
https://m.edsoo.ru/ff0d0fd2

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1162

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d1356

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38
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Kpymisii cTon
«DyHnaMeHTalbHBIS
B3auMoaencTeus. EqnHCcTBO
(bU3HYECKON KapTUHBI MHPa»

Dtanbl pa3BUTHS ACTPOHOMHUH.
[IpuknagHoe u
MHPOBO33PEHUECKOE 3HAYCHUE
actpoHomud. Bun 3B€31HOTO
HeOa. Co3Be3aus, IpKUe
3BE3/IBI, IIJIAHETHI, UX BUIUMOEC
nemwkenne. Conneunas
cucTeMa

Comnaue. ConHeuHas
aKTUBHOCTh. MIcTOUHHK
sHepruu CoiHIa U 3BE3]

3BE3bI, X OCHOBHEIE
XapaKTePUCTUKH. 3BE3IBI
[JIABHOM MOCJICAOBATEIbHOCTH.
BuyTpeHHee cTpoeHHE 3BE3 .
CoBpeMeHHbIE MPeACTaBICHUS
0 MPOUCXOXKICHUH U IBOJTFOIHN
CoHia 1 38631

Muieunsii [Tyt — Hama
lNanakTtuka. [lonoxenue u
nBmwxeHue CoJHIla B
lNanakTtuke. I'amakTuku.
YEpHbIe ABIPHI B s1/1pax
rajlakTHK

Bcenennas. Pazberanue



60

61

62

63

64

65

66

ranakTuk. Teopus bonbiioro
B3pbIBa. PenukroBoe
u3irydyeHue. MeraranakTuka

Hepemennsie npo6iaembl
ACTPOHOMHH

KonTponbnas pabota
«IeMEeHThI aCTPOHOMHH U
acTpoPU3UKM»

O6o6mmaromuii ypok. Ponb
(GU3UKH U aCTPOHOMHUU B
SKOHOMMYECKOM,
TEXHOJIOTHYSCKOM, COIMAIbHON
U 3THYECKOU cepax
JIeSTCIIbHOCTH YeJIOBEKa

Ob6o6maromuit ypok. Ponb n
MecTO (PU3UKU U aCTPOHOMHH B
COBPEMEHHOMN HAy4YHOUI
KapTHHE MHpa

Ob6o6maromuit ypok. Poib
¢dusmueckoit Teopun B
(dbopmMHupoBaHUU
MIPEACTABICHHUH O (HU3UIECKOM
KapTUHE MHpa

Ob6o6maromuit ypok. Mecto
(bU3UUeCKOit KapTHHBI MUPA B
o0111eM psiTy COBPEMEHHBIX
€CTCCTBECHHO-HAYUYHBIX
MPEJCTABICHUN O TPUPOJIE

PesepBHbIil ypok. MaruutHoe



nosie. DJIEKTpOMarHuTHast
UHYKIMS
PesepBHblii ypok. OnTuka.
67  OCHOBBI CIICIIMATILHON TEOPUHU 1
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HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUSN OCHOBHOM
06pa30BaTeJ’IbH0ﬁ nporpaMmal CpeaHeEro oﬁmero 06pa30BaHHﬂ

JleMoHCTpUpOBaTh Ha MpUMEpax poiib U MecTo GU3UKH B (HOpMHUpPOBaAHUU
COBPEMEHHOM HayYHOW KapTUHBI MUPA, B Pa3BUTHH COBPEMEHHOI TEXHUKH

Y TEXHOJIOTHM, B IPAKTHYECKON JEATEIbHOCTH JIIOIEH

Y4uTBIBaTh TPaHUIBl TPUMEHEHUS H3YYEHHBIX (PU3NYECKUX MOJENeH:
MaTepuaibHas TOYKa, WHEPLUHAIbHAs CHUCTeMa OTCY€Ta, abCOJIFOTHO
TBEPAOE TEJNO, MACAIbHBIN Ta3; MOAEIU CTPOCHUS Ta30B, KUIKOCTEH WU
TBEPABIX TEJ, TOYCUHBIM JJICKTPUUECKUN 3apsii — TMpU PEUICHUU

¢duznueckux 3a1a4y

Pacnio3naBate Qusnueckue sBICHHS (IIPOIECChI) M OOBICHATh MX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJICKYISIPHO-KHHETHYECKOH TEOpHH
CTPOCHHSI  BEHIECTBA W  JJCKTPOAMHAMUKH:  PAaBHOMEpPHOE U
PaBHOYCKOPEHHOE MpPSIMOJMHEHHOE JBHXKEHHE, CBOOOJHOE MaJeHHe Tell,
JBUKEHHME 10 OKPYKHOCTH, WHEpLHMs, B3auMojeicTsue Ten; auddysus,
OpOYHOBCKOE JIBWDKEHHE, CTPOCHHE JKHJIKOCTeH ¥ TBEPIABIX Tell,
u3MeHeHne oO0bEMa TeJl TMpu HarpeBaHuM (OXJIAXACHHH), TEIJI0BOE
paBHOBecHEe, HCIIApEHHEe, KOHJEHCallMs, IJIaBICHHUE, KpUCTAIIU3aIus,
KHUIIEHUE, BIAXHOCTh BO3/lyXa, IOBBIIIEHUE JaBJICHUSA Ta3a IpH €ro
HarpeBaHUU B 3aKPBITOM COCYJE, CBS3b MEXIY TMapaMeTpaMu COCTOSHUS

ra3a B U30Ipoueccax; 3JICKTprU3auusa T, BSaHMOIIGfICTBPIe 3apsaa0B

OnuceIBaTh MEXaHHMYECKOE JABVKCHUE, UCIIOJIb3YA (i)I/ISI/ILIeCKI/IC BCJIMYHHBI:
KOOpJAuHarTa, nyThb, IICPEMCIICHUC, CKOPOCTh, YCKOPCHUE, MacCa TCJia, CUJIA,
HUMITYJIBC  TCJId, KHHCTHUYCCKAsA DOHCPIrusA, IMOTCHIHAIbHAA OSHCPIrus,
MEXaHHn4YeCKas pa60Ta, MCXaHUYCCKasd MOIIHOCTb, IIpU OIMMCaHUU
IMPpaBUJIbHO TPAKTOBATb (bmnqecxnﬁ CMBICJI HCIIOJB3YEMBIX BCIWYWH, UX
0003HAYCHHS U CIWHUIBI, HaAXOAUTHh (bOpMy'J'IBI, CBA3BIBAOIINC NAHHYIO

(I)I/I?)I/I‘{CCI(YIO BCJIIMYUHY C APYTHUMHU BCINYNHAMU

OnuceIBaTh HU3Y4YCHHBIC TCIIJIOBBIC CBOMCTBa T€I M TEIJIOBEIC SABJICHUA,
HCIIOJIB3Yys (I)I/ISI/I‘-ICCKI/IG BCJIMYMHBI: OAaBJICHUC Ta3ad, TCEMIICpaTypa,
Cp€aHdAsA KHHETHUYECKasA OHCPrusgd XaOoTHYCCKOro JABHKXCHUA MOJICKYII,

CpC€aAHCKBaApaTUIHAA CKOpPOCTH MOJICKYII, KOJHNYECTBO TCIIJIIOTHI,
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10.7

10.8

10.9

10.10

10.11

BHYTpPEHHSISl dHeprus, pabora rasza, Kodp(GUIUEHT MOJE3HOTO NCHCTBHS
TEIUIOBOTO  JBUTATENs; TMPH  ONHCAHMM TPABUJIBHO  TPAKTOBATh
(GU3MUECKUii CMBICI HCIONB3YeMbIX BEIMYMH, WX OOO3HAUYCHHUS W
eIMHUIBI, HAXOAUTh (OPMYIBI, CBS3BIBAIONINE TaHHYIO (DHU3HUECKYIO

BCJIMUYUHY C APYT'MMU BCIINYHUHAM

OnuceiBaTe  HM3y4YCHHBIE  DJIEKTPUYECKME  CBOWCTBA  BELIECTBA U
AJIEKTPUUYECKUE SBJICHUS (TIPOLECCHI), MCIONIB3Ys (PU3HUECKUE BETMYUHBL:
JJIEKTPUYECKUN  3apsifl, DJIEKTPUYECKOE II0JIe, HANPsKEHHOCTh I10JId,
IIOTEHIIAAJ, PA3HOCTh MOTEHIUAJIOB; IIPH OIIMCAHUH NTPAaBUIIBHO TPAKTOBAThH
(bu3nyeckuil CMBICI UCIOIb3YEMBIX BEJIMYHH, UX 0003HAYEHUS U €IUHULIb;
yKa3bIBaTh (OPMYIIBI, CBS3BIBAIOIINE NAHHYIO (DU3NYECKYIO0 BEITHYMHY C

APYIruMH BCIIMUMHAMHA

aHATM3UPOBATh (PU3NUECKUE TIPOIIECCHI U SBJICHHS, UCIIONB3Ys (PU3NUECKue
3aKOHBI W MPUHIUMNBL: 3aKOH BceMupHoro tsarotenus, I, II u III 3akoHbI
HproToHa, 3aKOH COXpaHEHHS] MEXaHUYECKON SHEPIrUH, 3aKOH COXPAHECHMS
AMITYJIbCA, [PHUHLMII CYNEPHO3ULUUU CHUJ, IPUHLUI PaBHOIPABUSA
MHEPLUAIbHBIX CUCTEM OTCYETA; MOJIEKYJISIPHO-KMHETHUYECKYI0 TEOPHIO
CTPOEHHUsI BEUIECTBA, TIa30BbI€ 3aKOHbI, CBSI3b CpPEAHEH KHHETHYECKOU
SHEPTUU TEMJIOBOTO JBIKEHUS MOJIEKYI C a0COJIIOTHOM TeMIepaTypoil,
IIEPBBI 3aKOH TEPMOJMHAMMKHU; 3aKOH COXPAHEHMS DIIEKTPUYECKOTO
3apsna, 3akoH KysoHa; mpu 3TOM pasiauydarh CIOBECHYIO (OPMYIUPOBKY
3aKOHA, €r0 MaTeMaTU4YeCKOe BBIpaKEHHE M YCIIOBUS (TpaHUIIbI, 00IACTH)

MNPpUMCHUMOCTH

OOBSACHATH OCHOBHBIC ITPUHIUIIBI JIeNCTBUSA MallInH, HpI/I60pOB u
TCEXHUYCCKUX YCTpOﬁCTB; pa3jindaTb yCI1oBuUs ux 0e30ImacHOro

HCIIOJIBb30BaHUs B HOBCGI[HCBHOﬁ KHU3HU

BBITIONHATE IKCIIEPUMEHTHI 110 HCCIICIOBAHUIO (DU3UYCCKUX SBICHUNA H
MPOIIECCOB C HMCIOJB30BAaHUEM TMPSIMBIX W KOCBEHHBIX WM3MEPEHUH; TpH
9ToM (QopMynupoBaTh mpobiemy (3amady) W THUIOTE3y Y4eOHOro
IKCIIEPUMEHTa, COOMpaTh YCTAaHOBKY U3 MPEUIOKEHHOTO 00OpYyI0BaHMS,

MIPOBOJUTH ONBIT U (POPMYITUPOBATEH BHIBOIBI

OcymiecTBisATh NpsSMble U KOCBEHHBbIE M3MEpPEHHs (PU3NYECKHX BEIUYUH;
IIpU 3TOM BbIOHMpaATh ONTHMAIbHBIA CIIOCOO MU3MEPEHHs] M UCIOJIb30BaTh

M3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN N3MEPEHUI

HccnenoBaTh 3aBUCUMOCTH  MEXIy (QU3NYECKUMHU BEIMYMHAMU C
HCIIOJIb30BAHUEM NPSIMBIX M3MEPEHUI; IPU OSTOM KOHCTPYHUPOBAaTh
YCTAHOBKY, (PUKCHpPOBAaTh  pe3yJabTaThl IOJYYEHHOH  3aBHCHUMOCTHU

(bU3UYECKUX BEIMYMH B BHUJAEC TaOIHUI] W T'paHUKOB, I€TaTh BBIBOJBI IIO
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Kon
NpoBepsieMoro
pe3yJjbTara

111

pe3yjibTaTaM HUCCICAOBaHUA

Cobumoate npaBuiia 0€30MacHOro TpyAa MpHU MPOBEACHUU UCCIIETOBAHUM
B paMKax Y4YeOHOro SKCHEPUMEHTa, Y4yeOHO-HCCIIEIOBATEIbCKON U
HpOGKTHOf/’I ACATCIIBHOCTH C HUCIIOJIB30BAHUECM HU3MCEPHUTCIIbHBIX yCTpOfICTB

1 1a00paTopHOTO 000PYIOBAHUS

Pemarp pacu€rHble 3amaud ¢ SIBHO 33JaHHON (U3MUYECKON MOJIENbIo,
UCIOJNB3YS (PM3MUECKHE 3aKOHBI U MPUHIUIIBI, HA OCHOBE aHaIN3a yCIOBH
3aJla4¥ BBIOUPATHh PU3NYCCKYIO MOJIENb, BBIICISITh (PU3UUECKUE BETUIHHBI
u (opMyIbl, HEOOXOAMMBIE sl €€ pEeUICHHs, MPOBOJIUTH PACUYETHI U

OLCHUBATh PCaJIbHOCTDH IMOJTYYCHHOI'O 3HAYCHHA (1)PI3I/I‘ICCKOI>'I BCJIIMYHMHBI

Pemrats Ka4C€CTBCHHBIC 3aJa4uu: BBICTpanBaTh JIOTUYCCKH
HCIIPOTUBOPCUUBYHO LICIIOYKY paccy;xneHHﬁ C OHOpOI‘/‘I Ha H3YYCHHBLIC

3aKOHBbI, 3dKOHOMCPHOCTHU U (1)I/I3I/I‘IeCKI/Ie SABJICHUA

Hcnonb3oBaTe  MpU  peUIeHMH  Y4eOHBIX  3a7ady  COBPEMEHHbIE
MH(OPMALIMOHHBIE  TEXHOJOTMM  JUId  TIOUCKA, CTPYKTYPUPOBaHUS,
UHTEPIpPETAlMd W TPEACTABICHUS Yy4eOHOM © HaydHO-TIOMYJISIPHON
uHpOpMaLMY, MOJYYEeHHOHM W3 Pa3IUYHbIX MCTOYHHUKOB; KPUTUYECKH

AHAJIU3UPOBATH MMOJIYHYACMYIO I/IH(1)OpMaI_II/IIO

[IpuBoauTh, mpUMeEpHl BKIaJa POCCHMCKUX U 3apyOCKHBIX YUEHBIX-
(GU3HUKOB B pa3BUTHE HAYKHU, O0OBSCHEHHE MPOIIECCOB OKPYKAIOIIETO MUPA,

B Pa3BUTHC TCXHUKHU U TEXHOIOTHI

Hcnonb30BaTh TeOpeTHUECKUE 3HAHUS O (U3UKE B MOBCEIHEBHON JKU3HU
uis  obecrieueHus 0€30MAcCHOCTH Mpu oOpalieHuu ¢ mnpubopamMu U
TEXHUYECKUMHU yCTPONCTBAMH, JJISI COXPAHEHHS 3I0POBBS M COOIIOICHHUS

HOPM 35KOJIOTHUYCCKOI'0 TOBEACHUS B OKPY)KaIOH_Ieﬁ cpeae

PaGoraTe B rpymnme ¢ BBIIOJHEHHEM pA3JIMYHBIX COLMAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYIIIbI, PallMOHATIBHO PACHpenesaTh 0053aHHOCTH
U TUIAaHUPOBATh JAESITENBHOCTh B HECTAaHAAPTHBIX CUTYalUsIX, aJ€KBATHO
OIICHMBATh BKJAJ KaXJOTO W3 YYAaCTHUKOB TpPYNIbl B peUICHUE

paccMaTpuBaeMoil IpoOIeMbl

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMBbl CpeIHero o01ero 00pa3oBaHus

JleMOHCTpHPOBATh HA MPUMEPAX POIb U MECTO (PU3UKU B (POPMHUPOBAHUU



11.2

11.3

11.4

115

COBPEMEHHOM HAay4YHOU KapTUHBI MUPA, B Pa3BUTHUU COBPEMEHHON TEXHUKHU
W TEXHOJIOTUWA, B MPAKTUYECKOW IEATEIbHOCTH JIIOJIEH, LEJIOCTHOCTh M

€IMHCTBO (PM3UYECKOM KapTUHBI MUpa

Y4uThIBaTh TPAaHUIBl TPUMEHEHHUS M3YUYEHHBIX (DU3MUYECKUX MOMIETICH:
TOYCYHBIN JJIEKTPUYECKUN 3apsl, sAepHas MOJEIb aTOMa, HYKJIOHHas

MOZCJIb aTOMHOI'O sApa IMpU pCUICHUA (bI/ISI/ILIeCKI/IX 3aJa4

PacnosnaBate ¢usmdeckue sBieHHUs (MPOIECChI) M OOBSACHATH HMX Ha
OCHOBE 3aKOHOB 3JIEKTPOJUHAMUKNA M KBAHTOBOWU (PU3UKHU: DIIEKTPUICCKAS
MPOBOAMMOCTH, TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE ICHCTBHS
TOKa, B3aMMOJICHCTBUE MarHUTOB, DJICKTPOMArHUTHAsI WHAYKIUS, ICHCTBUEC
MAarHUTHOTO TIOJISS HA TPOBOJAHMK C TOKOM M JBIDKYIIUICS 3apsj,
JJIEKTPOMArHUTHBIC KoseOaHus u BOJTHEI, MPSIMOJTMHEHHOE
pacrpocTpaHeHHe CBETa, OTPaXXCHHWE, NpeloMIIeHHe, HHTepdhepeHuus,
TU(paKIus ¥ TOISPU3aIHsl CBETa, TUCTIEPCHsI CBETa, (HOTOAIEKTPHUSCKUI
addext (boToaddekr), cBeTOBOE NaBlIeHHE, BOSHUKHOBEHHE JIMHEWYATOTO
CIeKTpa  aTomMa  BOJOpOJA,  €CTECTBEHHass W  HCKYCCTBEHHas

PaanOaKTUBHOCTDb

OnuceIBaTh HN3YUCHHBIC CBOMCTBA BeIIIeCTBa (E)JIGKTpI/I'-ICCKI/Ie, MarHuTHBIC,
ONTUYECKUE, IJIEKTPUYECKYI0 IPOBOJAMMOCTb pPa3MUHBIX Cpel) U
ANEKTPOMArHUTHBIE  SBJCHHS  (TPOIECChl), UCHONB3ys  (hU3MvecKue
BEJTMYMHBI: JIEKTPUUECKH 3aps]l, CHIa TOKA, DIIEKTPHUUECKOE HaMpsKEHHE,
AJIEKTPUYECKOE COMPOTUBIIEHHE, pa3HOCTh moreHuuanoB, IJC, pabota
TOKa, WHAYKIMA MAarHuTHOro moJig, cuia Awmmepa, cuna JlopeHia,
WHIYKTUBHOCTH KaTYyIIKH, YHEPTHs SJIEKTPUUECKOTO ¥ MAarHUTHOTO TOJEH,
MepHoJ] M 4acToTa KosebaHUil B KoleOaTenbHOM KOHTYpeE, 3apsii U CUia
TOKa B TIPOIECC€ TapMOHUYECKHUX DJIEKTPOMATHUTHBIX KOJIeOaHUH,
(OKyCHOE pacCcTOsSHWE W ONTHYeCKas CWIa JIMH3BI, TPU ONMHCAHHUH
MPaBWIBHO TPAaKTOBaTh (DU3MUECKHUI CMBICI HCIOJB3YEMBIX BEIHYMH, UX
0003Ha4YEeHUsI U EIUHMIIBI; YKa3bIBaTh (POPMYJIbI, CBSI3bIBAIOIINE JTaHHYIO

(bu3MYECKYIO BEIMYUHY C APYTUMHU BEIMUYNHAMU

OnuceiBaTh M3yYEHHBIE KBAHTOBBIE SIBJICHUS W IPOILECCHI, HCIOIb3YS
¢bu3nyecKkue BETUYHHBL: CKOPOCTh JJIEKTPOMAarHUTHBIX BOJIH, JUIMHA
BOJIHBI M YacTOTa CBETa, OHHEPruss M MMIyJIbc (OTOHA, TEPHOJ
IoJypacnajna, SHeprusl CBA3U aTOMHBIX SJEp; IPU ONUCAHUM MPABUILHO
TpakToOBaTh  (PU3MYECKUH  CMBICA  HMCHOJB3YEMBIX  BEIMYMH, HX
0003HAaUEHUs U €IMHHUIIBI; YKa3bIBaTh (OPMYIIbI, CBSA3BIBAIOIINE TAHHYIO
(Gu3NYECKyI0 BEIUYHMHY C JAPYrUMH BEIUYMHAMHU, BBIYHCIATH 3HAUYEHUE

(U3UYECKON BEITMUUHBI
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AnanusupoBaTh  (U3MYECKHE TPOIECCHl U SBICHHS, HCHOJIB3YS
¢usznyeckue  3aKOHBl M NpUHOMIBL  3akoH  Oma,  3aKOHBI
MOCJIEAOBATEIBHOTO U TMAPAIJICIBHOTO COSITUHEHUS HMPOBOJHUKOB, 3aKOH
JUkoyns — JleHma, 3akOH O3JEKTPOMAarHUTHOW HWHIYKLIUH, 3aKOH
NPSIMOJIMHEHHOTO pacIpOCTPaHEHHsI CBETAa, 3aKOHBI OTPAXKEHHS CBETa,
3aKOHBI MPEJIOMJICHUSI CBETa, ypaBHeHHE DWHIUTEHHA i1 hoTodddexTa,
3aKOH COXpaHEHHs »JHEPIUH, 3aKOH COXPAaHEHUS HMIYJIbCa, 3aKOH
COXpaHEHHsI DJCKTPUYECKOTO 3apsijia, 3aKOH COXPAaHEHHs MacCOBOTO
qKciia, MOCTynaTrhl bopa, 3aKoH pajMOaKkTUBHOTO pacmana; MpU 3TOM
pa3nuyarh CIOBECHYI (OPMYIUPOBKY 3aKOHAa, €ro MaTeMaTHYecKoe

BBIPQKEHHE U YCJIOBUS (TPaHUIIbI, 00J1aCTH) TPUMEHHUMOCTHU

OHpeILCHﬂTB HalpaBJICHUC BCKTOpa HMHAYKIHMKU  MArHUTHOI'O  ITOJIA

IIPpOBOAHHKA C TOKOM, CHUJIbI AMnepa 1 CHUJIBbIL HopeHua

CTpOI/ITB Hn OIINCBhIBAThb I/I306pa)KeHI/IC, CO31aBacMO€ IIJIOCKHUM 3CpPKaJIoOM,

TOHKOH JIMH30H

BBINONHATE AKCHEPUMEHTHI 10 UCCIEAOBAHUIO (U3NYECKUX SIBICHUN |
NPOIIECCOB C HCIOJIB30BAHUEM NPSMBIX U KOCBEHHBIX W3MEPCHUil; MpHU
sToM (opmynupoBaTh MpodseMy (3amady) W TUNOTE3y y4eOHOro
IKCIEPUMEHTa, COOMpATh YCTAaHOBKY W3 TPEJIOKEHHOTO 000pYyI0BaHUS,

MMPOBOAUTD OIIBIT U Q)OpMYHI/IpOBaTL BBIBObI

OCYH.[@CTBJ'ISITL MpsAMBIC 1 KOCBCHHLIC U3MCPCHUA (1)I/I3I/I‘IGCKI/IX BCIIMYHH,
IIpnu 5TOM BBI6I/IpaTL ONTUMAIIBHBIM CITOCO0 HU3MCPCHUA U UCIIOJIB30BATb

W3BECTHBIE METO/IbI OLIEHKHU NOTPEMIHOCTEN U3MEPEHUN

HccnenoBaTh 3aBUCUMOCTH (PM3MYECKUX BEIMYMH C HCIOJIb30BaHUEM
IPSIMBIX U3MEPEHUI; IPU 3TOM KOHCTPYHPOBATh YCTaHOBKY, (PMKCUPOBATh
pe3ysbTaThl MOJYYEHHOW 3aBUCHMOCTH (DM3MYECKUX BEIMYMH B BHJIE

Ta6J'II/II_[ n I‘pa(l)I/IKOB, ACJIaTh BBIBOJBI IO PE3YyJIbTaTaM HCCICAOBaHUA

Cob6mrogate  mpaBuiia  Oe3omacHOr0  TpyAa NOpH  TPOBEACHHUU
WccIeOBaHUNH B paMKax  y4eOHOro  JIKCIepHUMeHTa, Y4eOHO-
HCCIIE0BATENbCKOM M TMPOEKTHOM JAEATENIBbHOCTH C HCIOJb30BAHUEM

WU3MEPUTENIbHBIX YCTPONCTB U 1a00OPaTOPHOTO 000PYI0BaAHUS

Pemarp pacu€rHble 3aaud € SBHO 3a/laHHOM (U3NYECKOW MOJEINbIo,
HCIIOJIBb3Yys (bHSH‘IeCKI/Ie 3aKOHBI 1 IPUHIOUIIBI; HA OCHOBC aHalIn3a YCJIOBUS
3aJjaud BBIOUPATh (PU3NYECKYIO MOJIEIb, BBIACIATH (PU3NYECKHE BETUUHUHBI
U (GopMynbl, HEOOXOAUMBIE A €€ pelIeHHs, NPOBOJUTH pPacy€éTbl U

OLCHUBATh PCAJIbHOCTD IMOJTYYCHHOI'O 3HAYCHU A (1)H31/I‘IGCKOI>'I BCJIMYHUHBI

Pemrate Ka4CCTBCHHLIC 3aJadu: BBICTpanBaTh JOTHUYCCKHU

HEMPOTUBOPEUNBYIO LEMOYKY PACCYX ACHUH C OMOpPOH HAa H3YyUYEHHBIE
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3aKOHBI, 3aKOHOMCPHOCTU U (1)I/I3I/I‘ICCKI/IG SABJICHUA

Hcnonb3oBaTe  NpU  pelIeHUH  y4yeOHBIX  3a7ad  COBPEMEHHbIE
MHPOPMALIMOHHBIE  TEXHOJIOTUH IS TIOMCKA, CTPYKTYpUPOBAHMA,
MHTEpPIpETallud M TPEACTaBICHUS Y4YeOHOW U HAYYHO-TIOMYJISIPHON
uHpOpMaLMY, IOJYYEeHHOHM W3 Ppa3IMYHBIX HCTOYHHUKOB; KPHUTUYECKH

aHAIM3UPOBATH MOJTyYaeMyto HH(OPMALIHIO

OOBSACHATh TNPUHIUIBI JEHCTBUS MAalllWH, MNPUOOPOB M TEXHUYECKUX
YCTPOMCTB; pa3nuyaTh YCIOBUS HX OE30MaCHOTO HCIIOJNB30BAHUS B

HOBCEIHEBHON KU3HU

[IpuBoauTH, TpUMEpHl BKJIAJAa POCCHUCKUX U 3apyOeKHBIX YUYEHBIX-
(GU3MKOB B pa3BUTHE HAYKH, B OOBSCHEHHE IPOIECCOB OKPYKAIOIIECTO

MHUpa, B pa3BUTUC TCXHUKHU U TCXHOJIOI! 44071

Hcnonp3oBaTh TEOpeTUYECKUE 3HAHUS IO (PU3HUKE B TIOBCEHEBHOM KU3HU
st obecrieueHrss 0€30MacHOCTH MpHU  oOpamieHuH ¢ npudopamMu U
TEXHUYECKUMHU YCTPOMCTBAMH, JJISI COXPAHEHHUS 3/I0POBbSI M COOIIOICHUS

HOPM PKOJIOTMYECKOT0 MOBEJCHUS B OKPY’Kalollel cpesie

PaGorare B Tpymnme ¢ BBINOJIHEHHWEM pA3JIMYHBIX COLUAIBHBIX pOJIEH,
TUTAHUPOBATh PabOTy TPYIIIBI, PAIIMOHAIBHO PACHPEACIATh O0SI3aHHOCTH U
IJIAHUPOBATh JCATENBHOCTh B HECTAHJAPTHBIX CUTyalUsX, aJEKBATHO
OLICHMBATh BKJIAJ KaXJOr0 U3 YYaCTHUKOB TIPYIIBI B pEIICHHUE

paccmaTpuBaeMoil mpoOIeMbI



IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Kon Koxa npoBepsiemoro

pasaejia 3JIEMECHTA

IIpoBepsiemMble 3J1eMeHTBHI COleP:KAHUS

1 OU3NKA 1 METObI HAYYHOI'O [IO3HAHU A

11

1.2

2 MEXAHHWKA

KMHEMA
THUKA

2.11

2172

2.1.3

214

2.15

®duzuka — Hayka o mpupoge. HayuHble MeTOmbI
MO3HAHUS OKpYXKarouiero mMupa. Poiib skcnepumenTta
U TEOpHUH B TpOIECCe TMO3HAHUS  MPUPOIBL.

OKcriepuMeHT B (pusuke

MonennpoBanue GU3NYECKUX SIBICHUN U IPOLECCOB.
Hayunble runorespl. @U3N4YeCKUe 3aKOHBI U TEOPHH.
I'panunel  npumMeHUMOCTH  (U3UYECKUX  3aKOHOB.
[Ipunuun coorBercTBus. Pone u mecto ¢u3uku B
(GOopMHpPOBAaHUN COBPEMEHHON HAy4YHOH KapTHHBI

MuUpa, B HpaKTI/I‘{CCKOﬁ IeATeILHOCTH JII0ACH

MexaHu4eckoe JABHOXKCHHC. OTHOCUTENBHOCTh
MEXaHHUYCCKOTO JABWXKXCHUA. Cucrema OTCYETA.

Tpaexropus

Ilepememienue, ckopocTh  (CpemHsisi  CKOpOCTb,
MTHOBEHHAs CKOPOCTb) M YCKOPEHHE MaTepHaIbHOU
TOYKHM, MX IPOEKLUHUHU HA OCH CHCTEMBI KOOPAMHAT.
CnoxxeHue nepeMeIeHn U CII0KEHUE CKOPOCTEN
PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJIUHEIHOE
JOBWOKeHHe. ['paduku  3aBUCHUMOCTH  KOOPJHMHAT,
CKOPOCTH, YCKOpPEHHs, MyTH U [epeMelleHus
MaTepUaIbHOW TOUKH OT BpEMEHU

CBoOoaHOe najieHne. Y CKopeHue cBoOOOTHOTO

naJieHus

KpuBonuneiinoe nBukeHue. PaBHOMepHOE BHKEHUE



2.1.6

2.1.7

JIMHA
MUKA

2.2

2.2.1

2.2.2

2.2.3

224

2.25

2.2.6

2.2.7

2.2.8

2.2.9

MaTepUAIbHON TOYKH II0 OKPYXHOCTH. YTJIOBas
CKOpOCTb, JIMHEWHass ckopocTh. Ilepuox u wyacrora.

LleHTpOCTpEMUTENBHOE YCKOPEHHE

TexHuueckne YCTPOﬁCTBai CIIMAOMETP, JOBHKCHHUEC

CHapsAa0B, HCIIHBIC U pCMCHHBIC IICPpCaAaAvIn

[Ipaktuyeckne paboTel. M3MepeHne MrHOBEHHOMH
ckopoctu. MHccienoBanue COOTHONIIEHUS — MEXKIY
IYTSMH, TIPOUJEHHBIMU TEJIOM 3a MOCJIEI0OBATEIbHBIE
paBHBIE MIPOMEXKYTKH BpEMEHU npu
PaBHOYCKOPEHHOM JIBIDKCHUU c HaJaJbHOU
CKOpPOCTBbIO, paBHOM Hynt0. M3ydeHuwe JBUKEHUA
apuKa B BSI3KOM JKHUIKOCTU. M3ydyeHue IBUKEHHUS

TCIa, 6p0H_IeHHOFO TOPU30OHTAJIbHO

[Tpunumn otHocutensHOCTH ['anuned. IlepBoiil 3akoH

Herorona. IHepunanpHble CUCTEMBI OTCUETA
Macca tena. Cuia. [IpuHnun cynepno3unuu cui

Bropoii 3akoH HproTOHa 711 MaTepuanbHONW TOYKHU B
uHepuuanpHoil cucteme otcuéta (MCO). Tperuit

3aKoH HproToHa mis MaTCpUAJIbHBIX TOYCK

3akoH BCCMUPHOTO  TAT'OTCHUA. Cuna TSDKECTH.

[TepBas kocMuyeckas ckopocTb. Bec Tena
Cuna ynpyroctu. 3akoH ['yka

Cuna Ttpenus. Cyxoe Tpenue. Cuna TpeHUS
CKOJIbKEHUsI U cujia TpeHus nokos. Koadduuument
TpeHust. Cuila CONPOTUBIIEHUS NPYU JBM)KEHUU Tella B

KHUIKOCTHU HUJIN I'a3€

IlocTtymarenbHOE M BpallaT€IbHOE  JBUIKECHHE
a0COJIIOTHO TBEPAOTO TeTa

MOMEHT cuiIBl OTHOCUTENBHO OCH BpamieHus. [lnedo
cuibl. YcnoBus paBHOBecus TBEporo tena B MICO

TexHuuyeckue YCTPOﬁCTBaZ MHNOAIIHUITHUKH, ABUKCHUC

HNCKYCCTBCHHBIX CITYTHUKOB



2.2.10

[Ipaktrueckue padoTel. M3yueHue nBuxeHust Opycka
0  HAKJIOHHOM  IUIOCKOCTH  TIOJ  JEHCTBUEM
HECKOJIbKUX CHII. MccienoBaHue 3aBHCUMOCTH CHIT
YIIPYTOCTH, BO3HUKAKIIUX B  JIehopMUpyeMOit
NpY)XHHE W PE3MHOBOM OO0pa3ile, OT BEIMYUHBI UX
nepopmanuu. MccnenoBanue YCIOBHI PaBHOBECHS

TBépI[Ol"O TCJ1a, UMCIOIIECT0 OCh BpaIllCHHUA

3AKOHbBI COXPAHEHU B

2.3

231

2.3.2

2.3.3

234

2.35

2.3.6

2.3.7

2.3.8

2.3.9

2.3.10

MEXAHUKE

Nmnynse MaTepUaJIbHOU TOYKY, CUCTEMBI
MaTEpUaIbHBIX TOYEK. MMIynbCc cuiabl U1 U3MEHEHUE

HMITyJIbCa TeJla

3akoH coxpaHeHusi umnyiasca B MCO. PeaktuBHOE

JABHOXKXCHHUC

PaGora cuiibl

MoOIIHOCTD CHJIBI

Kunernueckass 9Heprus  MaTrepuaIbHOM  TOYKH.
Teopema 0 KHHETHYECKON PHEPTUU

IlorenunaneHas »Heprus. IloreHnumanbHas sHeprus
YIpyro nehopMUpOBaHHOM MIPY>KUHBI.
[TorennmanpHast 3Heprusi Tena BOJU3U MOBEPXHOCTH

3emian

[loTeHunanbHble U HEMOTEHLIMANbHBIE CUJBL. CBS3b
pabOThl HEMOTEHUMATbHBIX CHUJI C H3MEHEHHEM
MEXaHUYECKON HSHEpruM CHUCTEMBbl Tel. 3aKOoH

COXPAHEHUS MEXAHUYECKOW SJHEPTUU
Ynpyrue u Heynpyrue CTOJIKHOBEHUS

TexHuueckue yCTpOﬁCTBaZ JABHKCHUC PakKeT,

BOJIOMET, KOIIEp, IPYKUHHBIN UCTOJIET

[IpakTuueckue paboThbl. V3yueHue CBs3M CKOpOCTEH
TeN Hpu HeynpyroMm ynape. MccnenoBanue cBsizu
pa60TBI CHUJIBI C U3MEHEHHEM MeXaHW4eCKOi OHEPruun

TCIIa



3 MOJIEKYJIAIPHAS ©U3UKA 1 TEPMOAMHAMUKA
OCHOBBI MOJIEKYJIIPHO-KUHETUYECKOU

3.1

311

3.1.2

3.1.3

3.14

3.15

3.1.6

3.1.7

3.18

3.1.9

3.1.10

TEOPUN

OCHOBHBIE TIOJIOKEHUSI MOJICKYJIIPHO-KUHETHUYECKOU
Teopuu. bpoyHoBckoe  aBmxkenue. duddysus.
XapakTtep MJBMKEHUS U B3aUMOAECHCTBUS YaCTUIIL

BCIIECTBa

Mopenu cTpoeHHs Ta30B, )KUAKOCTEH W TBEPIBIX TEl
1 OOBSICHEHHE CBOMCTB BEIECTBA HA OCHOBE DTHUX

MoJenen

Macca MOIJICKYIIL. KomngectBo BemiecTBa. IlocTosiHHAas

ABorazpo

TermoBoe  paBHOBecue.  Temmeparypa u €€

n3mepenue. [llkana remneparyp Llenscus

Mogens wuneansHoro rasa. OCHOBHOE YypaBHEHHE
MOJICKYJISIPHO-KMHETUYECKOM  TEOpHM  MJI€AJIbHOTO

rasa

AOconoTHasE Temmeparypa Kak Mepa CpenHeu
KMHETUYECKON SHEPTUH TEIUIOBOTO JABUKEHUS YaCTHUIL

ra3a. [lIkana remneparyp KensBruHa

VpaBuenne Kianeiipona — MenaeneeBa. 3akoH
JlanbToHa

I"a3oBble 3aKoHBI. M30mponecchl B UAEATIBHOM Ta3e C
MIOCTOSIHHBIM ~ KOJIMYECTBOM  BEILIECTBA: HM30TEpMa,

u30xo0pa, n3obapa
TexHU4YeCKHEe yCTPOICTBA: TEPMOMETP, OapOMETP

[IpakTudeckue pabotel. Mi3MepeHne Macchl BO3IyXa B
KJIaccHOM KoMmHare. MccieqoBaHne 3aBUCHMOCTH

MCKAY MapaMeTpaMu COCTOAHUSA PA3PCIKCHHOIO ra3a

3.2 OCHOBbI TEPMOJIMHAMUMKA

321

TepmonnHamuueckass cuctemMa. BHyTpeHHss dHeprus
TEPMOJMHAMHYECKONH CHUCTEMbl M  CHOCOOBI €€

HU3MCHCHUA



3.3

3.2.2

3.2.3

3.24

3.25

3.2.6

3.2.7

3.2.8

KomnuecTBo TeruioTe u pabota. BHyTpeHHsIs 2HEpTUs

OJHOATOMHOI'O HACAJIBHOI'O I'a3a

Bust TEeIIoNepeIaun: TEIJIONPOBOAHOCTb,
KOHBEKIIMS,  W3JIy4eHHe. TemroéMKocTh  Tena.
VY nenbHas TEIUIOEMKOCTD BELIECTBA. Pacuér

KOJMYCCTBA TCINIOTHI IIPH TEILIONEPEaAYC

IlepBpiii  3akoH  TepmoauHaMuku. [lpumeHneHue
[IEpBOr0 3aKOHAa TEPMOJMHAMUKH K H3O0MPOIECCaM.

I'padmueckas unTepnperanus paboThl ra3a

TennoBble MamuHbl. [IpUHIMIBI IEHCTBUS TETUIOBBIX
MamuH. [IpeoOpa3zoBaHusi SHEPrUM B  TEIUIOBBIX
MamuHax. KoaddunmeHnt moneznoro neicTeus (nanee
— KIIJI) TenoBoii mammusl. ukn Kapuo u ero KIT/{
Bropoii 3akoH TepMoauHamMuku. HeoOGpaTumocTh
MpOILIECCOB B  MpuUpoje. TeraoBble JIBUTATENH.
DKOJIOTHYECKHE TPOOJIEMBI TEIIOIHEPTCTUKU
TexHuyeckue yCTpPONCTBA: ABUTaTeNb BHYTPEHHETO
Cropanusi, ObITOBON XOJOIUILHUK, KOHJIUIIMOHED
[Ipaktuueckne pabGoTel. M3mepeHue  yaenbHON

TEIUIOEMKOCTH

AT'PEI'ATHBIE COCTOAHNMA BEILIECBA. ®A30BbIE

331

3.3.2

3.3.3

3.3.4

3.35

3.3.6

[NEPEXO/IbI

[TapooOpazoBanrie M KoHjaeHcauusd. Mcmapenue u
KUNEHUe. Y7enabHas TeloTa napooOpa3oBaHMS.
3aBUCUMOCTh TEMIIEPATYPBI KUIIEHUS OT JaBJICHUS
AOConOTHAs M OTHOCHTENbHAs BIAXKHOCTh BO3JyXa.
Haceiennsiit nap

TBépnoe teno. Kpucrammueckue u amopdHsie Tena.
AHn3orponuss  CBOWCTB  KpuctamuioB. Kuakue
Kpuctayibl. CoBpeMEeHHbIE MaTepHaIIb

[InaBneHne u Kpucramuzauus. YaeiabHas TeioTa

raBneHus. CyOnumanus

YpaBHeHHE TEIIOBOTO OanaHca

TexHu4eckue yCTpOUCTBA: TUTPOMETP U IICUXPOMETD,



KaJIOpUMETP, TEXHOJIOTMU MOJIyYE€HUS COBPEMEHHBIX
MaTepuajioB, B TOM 4YHUCJE HAHOMATEPHAIIOB, U

HaHOTCXHOJIOTNH

[Ipaktuueckue pabotel. M3mepeHue BIAXKHOCTH

3.3.7
BO3/yXa
4 DJIEKTPOAMHAMUKA
OJIEKTPOCTA
4'1 THUKA
OnekTpu3anus Tell. DJeKTpudyeckuil 3apsan. /[Ba Buaa
Ll AIIEKTPUYCCKHX 3aPSI0B
41.2 [TpoBOAHMKY, TUANEKTPUKU U TOTYITPOBOIHUKU
4.1.3 3aKOH COXpaHEHUs INEKTPUIECKOTO 3apsiaa
41.4 B3aunmopeiictBue 3apsanoB. 3akoH Kynona
DnexTpuyeckoe 1oJe. HanpsokéaHocTb
4,15 aNeKTpudeckoro moussd. [IpuHnunm cyneprno3unuu.
JlvHAH HANTPSDKEHHOCTH JICKTPUYCCKOTO TTOJIS
PaGota cun anexrpocraruueckoro moiis. [lorenmmann.
410 Pa3znocTh moteHuanon
[IpoBOAHMKH W  JOUDIEKTPUKA B  TIOCTOSTHHOM
4.1.7 ANEKTPUUECKOM noJie. Husnexrpuueckas
MIPOHUIIAEMOCTh
OnektpoéMkocTs. KoHnzaeHcaTop. DnIeKTpOEMKOCTH
4.1.8 IUIOCKOTO  KOHJEHCATOpa. OHEpPrus 3apsHKeHHOTO
KOHJICHCATOpa
TexHU4YecKue YCTpPOMCTBA: AIEKTPOCKOTI,
ANEKTPOMETP, DIIEKTpOCTATUYECKAs 3aIuTa,
419 3a3eMJICHHC AIEKTPONPHUOOPOB, KOHJICHCATOP,
KCEPOKC, CTPYUHBIN IPUHTEP
[IpakTuueckue paboThl. M3MepeHue 31eKTPOEMKOCTH
4110 KOHJICHCATOpa
45 [IOCTOSIHHBIN DJIEKTPUYECKU TOK. TOKU B PA3JIMYHbBIX

421

CPEJIAX

VcaoBus CYIICCTBOBAaHUA IIOCTOSIHHOI'O



4.2.2

4.2.3

4.2.4

4.2.5

4.2.6

4.2.7

4.2.8

4.2.9

4.2.10

4211

4.2.12

4.2.13

3JIEKTpUYEeCKOro Toka. Mcrounuku toka. Cuiia Toka.

ITocTostHHBIN TOK
Hanpspkenue. 3akon Oma i1 yyacTka Lenu

BHCKTpI/I‘ICCKOG COIIPOTHUBIICHUC. yI[eJ'IBHOG

COITPOTUBJICHHUEC BCIICCTBA

HOCJICIIOB&TCJIBHOG, mapaijiCJIbHOC, CMCIIaAHHOC

COCIMHCHUEC ITPOBOIHUKOB

PabGora »anekTpuueckoro Toka. 3akoH Jkoyms —

Jlenna
MONIHOCTB JEKTPUIYECKOTO TOKA

anekTpoaBwkymas cuna (mamee — OJC) wm
BHYTpPEHHEE CONPOTUBICHHE MCTOYHHMKA TOKa. 3aKOH
Oma a1 MonHOM (3aMKHYTOM) 3JIEKTPUYECKON LIETH.

KOpOTKOG 3aMbIKaHHC

BJ'ICKTpOHHaH IMPpOBOANMOCTD TBép,Z[bIX MCTAJIJIOB.
3aBHCHMOCTD COITPOTUBJICHUA MCTAJIJIOB oT

Temmeparypbl. CBEpXIPOBOAUMOCTh

OnexTpuuecknuii TOK B Bakyyme. (CBoiicTBa

AJIIEKTPOHHBIX ITyYKOB

[TomympoBonuuku. CoOCTBEHHass W TpPUMECHast
MPOBOJIUMOCTh  MOJYNPOBOAHUKOB. (CBoMcTBa p-N

nepexoja. [lomynmpoBogHUKOBBIE TPHUOOPHI

3HeKTpI/I‘leCKI/Iﬁ TOK B QJICKTPOJINTAX.

DNEKTPOUTHYECKAs JUCCOLMAIIHS. DISKTPOIIU3

DJIeKTpUYeCcKUi TOK B razax. CaMOCTOATENbHBIN U
HECAMOCTOSITENbHBIA  pa3psd. PasnuuHble  THIIBI

CaMOCTOATENIbHOTO pa3psana. Monuus. [lnazma

TexHu4eckne yCTpOMCTBA: amMIEpPMETpP, BOJIBTMETD,
peocTar, UCTOYHMKU TOKA, JJIEKTPOHArPEBATEIIbHBIC
puoopBI, 3IEKTPOOCBETUTEIIBLHBIE puooPHI,
TEPMOMETP  COIPOTHUBIICHMS, BaKyyMHBIM JIHOZ,
TEPMHUCTOPHI u ¢boTOpE3UCTOPHI,

HOJIYHpOBO,I[HI/IKOBHﬁ Auoa, ralbBaHHUKa



[Ipaktrueckue paboTel. M3ydeHue CMeEmaHHOTO

COCMHEHHUS PE3UCTOPOB.

4.2.14
N3amepenne DJIC UCTOUHMKA TOKA U €r0 BHYTPEHHETO
conpotuieHus. HabmoaeHne anekTpoimsa
11 KUIIACC
Kon Koanposepsiemoro
IIpoBepsiemMblie 3J1eMEHTHI COAEPKAHUS
pasaeJia 3JIeMEHTa
4 OJIEKTPOAMMHAMUKA
3 MAT'HUTHOE ITOJIE. DJIEKTPOMAI'HUTHAA
4,
NHAYKINUA
[TocrossaHBIE MAarHUTBI. Bzaumopeiicteue
43.1
MOCTOSIHHBIX MarHUTOB
MarnutHoe nosne. BekTop MarHMTHONM MHIYKIUU.
[Ipuaiun cynepno3uuuu. JluHMM MarHUTHOMU
43.2
MHayKnuu. KapTuHa JTMHUA MarHUTHOW MHIYKLIUU
MOJISI TOCTOSTHHBIX MarHUTOB
MarnuTtHoe mnoje mpoBOJHUKA ¢ TOKOM. KapTuHa
JUHUW TIONIA JJIMHHOTO TPSIMOTO TPOBOJHUKA U
4.3.3 3aMKHYTOT'O KOJIBLIEBOTO MPOBOJHUKA, KATYIIKU C
TokoM. OmeiT  Opcrena.  B3aumopeiicTBue
IIPOBOJTHUKOB C TOKOM
4.3.4 Cuiia Amriepa, €€ MOIyJIb M HalpaBIICHUE
Cuna Jlopenma, €€ MOayJdb U HalpaBJICHHE.
435 JIBM>KeHHE 3apsyKEHHOM 4YacTUIbl B OJTHOPOJHOM
MarHuTHOM ToJie. Pabota cumsr Jlopenira
4.3.6 SIBneHune 3NeKTPOMarHUTHOM MHIYKIIUU
4.3.7 [ToTox BekTOpa MarHUTHOW MHIYKIIUH
28 OJAC wuHaykuuu. 3aKOH  3JIEKTPOMAarHUTHOMN
4.3.
nHaykunn Papanest
439 Buxpesoe snekrpuueckoe none. 1C uHAYKIINU B

OPOBOAHUKE, [ABHKYIICMCA IOCTYIIATCIIBHO B



4.3.10

43.11

43.12

4.3.13

4.3.14

4.3.15

5 KOJIEBAHUA 1 BOJIHBI

OJTHOPOJTHOM MarHUTHOM IT10JI€
[IpaBuio Jlenna

NunyktuBHocTh. fBnenune camomuaykuuu. D/C

CaMOMHIYKITUU

3H€pFI/I$I MAaramMTHOIO ITOJIAA KaTyllIKU C TOKOM

DeKTPOMAarHUTHOE I0JIe

Texundeckue YCTpOﬁCTBaZ IIOCTOAHHBIEC MAarHuThbI,
OJICKTPOMArduThl, OSJICKTPOABHUIATCIb, YCKOPHUTCIN

OJICMCHTAPHBIX YaCTUll, MHAYKIITMOHHAA I1CYb

[IpakTudyeckue paboThl. M3ydeHne MarHUTHOTO
II0JIs1 KaTylmKu ¢ TOKoM. MccnenoBanue neicTBus
IIOCTOSIHHOTO MarHuTa Ha paMKy C TOKOM.
HccnenoBanue  SBIEHHS  DJIEKTPOMAarHUTHON

WHIYKIUU

MEXAHUWYECKUE U ODJIEKTPOMAI'HUTHBIE

5.1

5.1.1

5.1.2

5.1.3

5.14

5.15

KOJIEBAHUA

KoneobarensHas cucrema. CBOOOIHBIE KOJIEOAHUS.
Iapmonmueckue konebanus. Ilepuon, dYacrtora,

amIIuTyzaa u ¢gasza konebaHui
IIpyxvHHBIN MagsTHUK. MaTeMaTU4EeCKUN MassTHUK

ypaBHeHI/Ie TapMOHHUYCCKUX KoJIeOaHHM.
Kunemarnueckoe u JUHAMHWYCCKOC OIIMCaHHuC

K0JIe0ATeIILHOTO JABHOKCHUA

IIpeBpamieHue DSHEpruM IpU  TFAPMOHUYECKUX
koneOanusax. CBsA3b  aMIUIUTYIObl  KoJieOaHMI
MCXO/HOW BEIMYUHBI C aMIUIUTYJaMH KoJeOaHun

€€ CKOpOCTHU U YCKOPEHHUs

KoneGaTenbHbIit KOHTYD. CBobOoiHBIE
AIIEKTPOMAarHUTHbIE KoOJeOaHUS B  UACATHHOM
KoJIe0aTeIbHOM ~ KOHType. AHAJOTHS  MEXIy
MEXaHUYECKUMHU U AJIEKTPOMarHUTHBIMU

konebanusimMu. @opmyna ToMmcona



5.1.6

2.1.7

5.18

5.19

5.1.10

5.1.11

5.1.12

3aKOH COXpaHEHHUS OHHEPrud B  HUACATHLHOM

K0JIe0aTeIbHOM KOHTYpE

Boinyxnennsie MEXAHUYECKUE Kose0anusl.
Pe3onanc. Pe3onancHas kpuBas. BbIHyXIeHHbIE

SJICKTPOMArHuTHBIC KOJICOaHHS.

Ilepemennsblil Tok. CUHYCOUJAJIbHBIN [TEPEMEHHBII

TOK.

MOH_[HOCTB INEPEMEHHOI'O TOKa. AMHJ’II/ITy,Z[HOC u

HeﬁCTBYIOHIee 3HAYCHUC CUJIbI TOKA U HAITPSXKCHUA

Tpancpopmarop. I[IpoumsBonctBo, mnepenada u
norpebiieHue JIEKTPUYECKOMN SHEpIUu.
OKOJIOTUYECKME  PUCKM  TpU  NPOU3BOJACTBE
3IEKTPUUYECKOMN SHEPIUH. KynbTypa
UCIIOJIb30BAaHUS 3JIEKTPOIHEPIHH B IOBCEIHEBHON

KHU3HU

TexHuueckue yCTpOMCTBA: ceiicmorpad,

SHGKTpI/I‘IeCKI/Iﬁ 3BOHOK, JIMHUHU JJICKTPOIICPCaAad

IIpakTueckue paboThI. Hccnenosanue
3aBUCUMOCTH IEPHOJA MabIX KoleOaHui rpy3a Ha
HATH OT JUIMHBI HUTH M MacChl TIpy3a.
HccnenoBanne NEPEMEHHOIO TOKA B ILENH U3
[IOCJIEIOBATEIbHO COEIUHEHHBIX KOHACHCATOPA,

KaTyIIK{ U pe3ucTopa

MEXAHUYECKUE U 3JIEKTPOMATI'HUTHBIE

5.2

521

5.2.2

5.2.3

5.24

BOJIHbBI

MexaHuueckue BOJIHBI, YCIIOBUS
pacnpocTpaHeHusI. [Mepuo. CkopocTh
pacrpoCcTpaHeHHs U JUIMHA BOJIHBL. [lonepeuHbie u

IMPOAOJbHBIC BOJIHBI

WntepdepeHiyst 1 udpakius MeXaHHYECKUX

BOJIH

3Byk. CkopocTth 3ByKa. ' pomkocTh 3Byka. BricoTa

ToHa. TemOp 3ByKa

3JICKTpOMaFHI/ITHI>I€ BOJIHBEI. Y CIIOBHS HU3JTy4YCHUSA



5.25

5.2.6

5.2.7

5.2.8

OIl
THUKA

5.3

5.3.1

5.3.2

5.3.3

5.34

5.35

5.3.6

5.3.7

AIIEKTPOMAarHUTHBIX BOJIH. B3amMmHas opueHTanus
BEKTOpOB E, B 1 v B 3JIeKTPOMarHuTHOW BOJIHE B

BaKyyMme

CBoliCcTBa AJIEKTPOMArHUTHBIX BOJIH: OTPa’KEHUE,
IIPEIOMIIEHUE, HoJIsIpU3aLus, T paxius,
untepdepeniusa. CKOPOCTh  ANEKTPOMATHUTHBIX

BOJIH

Illxkana sneKTpOMAarHUTHBIX BOJH. IIpumeneHue

SJICKTPOMArdMTHBIX BOJIH B TEXHUKE U 6BITy

[TpunIMIIBI paauoCBsI3u n TEJICBUICHHUS.
Panuonokamusi. DNEKTpOMAarHUTHOE 3arps3HEHUE
OKpY’KaroIleH cpebl

Texunyeckne YCTPOMCTBA: MY3bIKaJIbHBIE
MHCTPYMEHTBI, YJIbTPa3BYKOBasi JUAarHOCTHKA B
TEXHUKE W MEIHUIMHE, pajap, pPaauONpUEMHUK,

TeJIEBU30p, aHTeHHa, Tenedon, CBY-meun

[IpssmonuHEHOE  pacHpoOCTpaHEHHE CBeTa B
onHOpoHOM cpene. JIyu cBeTa
OtpaxkeHue cBeTa. 3aKOHBI OTPAXKEHMsI CBETA.

[TocTpoenue n300paXeHHi B IIIOCKOM 3epKaJie

[MpenomiieHne cBeta. 3aKOHBI TIPEJIOMIICHHS CBETA.

AOCOIIOTHEIN TTOKa3aTellb IMPEIIOMIICHUA

Ilomxoe BHyTpeHHee otpaxkeHue. [IpenenbHbIl yrou

TIOJIHOT'O BHYTPCHHETO OTPAXKCHUA

Hucnepcus cera. ClIoXHBIN cocTaB 0€10ro cBeTa.
[BeT

CoOuparomue U pacceuBarolie JIMH3bL. TOHKas
nuH3a. DOKYCHOE pPACCTOSHME U ONTUYECKas Cuja
TOHKOW JuH3bl. [locTpoeHne wu3o0pakeHUi B
COOMpAIOIIMX U pacceuBaroONMX JuH3ax. Dopmyna

TOHKOM JIMH3EI. Y BeIIMUCHHE, TaBaEMOE JTHH30M

[Ipenensr TPUMEHUMOCTH TEOMETPUYECKON ONTUKH



Nutepdepentiusa crera. KorepeHTHbIE HCTOYHUKH.

VYcnoBust HAOMIOIEHUSI MAKCHMYMOB 1 MUHUMYMOB
5.3.8

B HMHTep(EpPEHIIMOHHOW  KapTHHE OT  JABYX

CI/IH(l)aSHBIX KOI¢pCHTHBIX UCTOYHUKOB

Hudpakmus  cBera. JudpaknuoHHas pemiérka.

YcioBre HaOMIOICHHSI TIIABHBIX MAaKCUMYMOB TIpU
5.3.9

MajcHA  MOHOXPOMATHYECKOTO  CBeTa  Ha

TUPPAKIUOHHYIO PEIIETKY
5.3.10 [Monstpusanus ceera

TexHuueckue YCTPOMCTBA: OYKH, ayna,
¢doroanmnapar, IIPOEKIIMOHHBIN anmapar,
5.3.11

MHKPOCKOII, TCIJICCKOII, BOJIOKOHHAas OIITHUKA,

TudpaKMoHHAs PEeIETKa, TOISIPOU]

[Mpaktiueckue pabotel. M3mepeHue mokaszarerns

HPEJIOMIICHUSI. HccnenoBanue CBOWCTB
5.3.12

u3zoOpaxenuil B nuH3ax. Habmonenue nucnepcun

cBeTa
6 BJIEMEHTbI CITELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

FpaHI/ILILI MMPUMCHUMOCTU KJ1aCCHYECKOM

MCXaHHKH. HOCTy.]'IaTI)I TCOPHUU OTHOCUTCIIBHOCTHU!
6.1

WHBApUAHTHOCTL MOAYJIsI CKOpPOCTH CBE€TAa B

BaKyyMe, IPUHIIUIT OTHOCUTEILHOCTH DUHINITEHHA

OTHOCUTENIHFHOCTD OOIHOBPEMCHHOCTHU. 3aMCI[J'I€HI/I€
6.2
BPEMCHH U COKPAIICHUC NJINHBI

6.3 DHeprusi U UMITYJIbC CBOOOHOM YaCTHUIIbI

CBs13b MacChl € IHEPTUEH U UMITYJIHCOM CBOOOTHOM
6.4
YaCTHUIIBI. DHEPTHsl OKOsI CBOOOHOMN YaCTHUIIBI

7 KBAHTOBAS ®U3NKA

SJIEMEHTBI KBAHTOBO!
OIITHUKHU

7.1

@oronbl. dopmyna Ilnanka cBs3W DHEpPruu
7.11 ¢doTOHa € ero 4YacTOTOW. DHEpPrusi U HUMILYNbC

dortona



7.2

7.3

7.1.2

7.1.3

7.14

7.15

7.1.6

CTPOEHME ATOMA

721

71.2.2

7.2.3

7.24

7.25

7.2.6

ATOMHOE A1PO

7.3.1

7.3.2

OtkpeiTHe U ucciaenoBanue Gorordpdexra. ONbITHI

A.T'. CtoneroBa. 3akoHbl (hoTOdPdexTa

VYpaBuenue DifHmreriHa it GoTodddexTa.

«Kpacnas rpanuma» ¢potodddexra

Hasnenue ceera. Onbitel [1.H. JIeObenesa

XUMHYECKOE IEHCTBUE CBETA

Texnuueckue yCTpOMCTBa: (b OTORIEMEHT,

¢doronaTunK, CoNHEYHas Oarapes, CBETOANO

Mopenb aroma Tomcona. OmnbiTel Pezepdopaa o
VICCIIEIOBAHMIO CTPOEHHUs aroMa. I nanerapHas

MOJCJIb aTOMa

[locrynater bopa. HM3inyyeHue U morsiouieHue
(OTOHOB IpU MEPEXO0Jie aTOMa C OJHOTO YPOBHS
sHepruu Ha Jpyroid. Buasl cnextpo. Cnextp

YPOBHEN SHEPrUU aTOMa BOJOpOAA

BosiHoBBIE cBoOMicTBa yactull. Bomnel ne Bpoitns.
KopnyckynsipHo-BonHoBoi ayanusm. Judpaxims
3JIEKTPOHOB HA KpHUCTAILIaX

CrnoHTaHHOE W BBIHYXK/JEHHOE  U3JIyUYCHHE.
YCcTpoiicTBO M IPUHIIKT pabOTHI Jlazepa
TexHu4eckne yCTpOMCTBA: CIEKTPAJIBbHBIA aHAIN3

(cmiekTpockor), 1a3ep, KBAHTOBBIA KOMITBIOTEP

[TpakTnueckue paboTHI. Habmonenune

JIMHENYaToro CreKkTpa

MeTtonanl HaOJIFOJEHUS u perucTpanuu

OJICMCHTAPHBIX 4aCTUI]

OtkpeiTue paguoakTuBHOCTH. OmbITHl Peszepdopa
10  ONpEACICHUI0O  COCTaBa  PaJMOAKTHBHOIO
m3nydenus. CBoiictBa anbda-, Oera-, ramma-
M3ITydeHHs. BIMsHUE pagrioaKTUBHOCTH Ha KHBBIC

OpraHUu3MbI



OtkpeiTHE TIpOTOHA W HeuTpoHa. HykioHHas

7.3.3 Mozenb siapa leizenbepra — MBanenko. 3apsig
snpa. MaccoBoe uncio sapa. M3otomnbl
Anbda-pacnaz. DIEKTPOHHBIA W TO3UTPOHHBIN
7.3.4 Oera-pacma. lNamma-uznydenue. 3aKoH
PaAMOaKTUBHOIO pacraja
DHeprus CBSI3U HYKJIIOHOB B sifipe. SlaepHble CHIIBL.
735 Jedext macchl sapa
7.3.6 Snepubie peakuuu. JleneHue u CUHTES A11€p
Snepubiii  peaktop. TepMmosiiepHBI  CHUHTE3.
7.3.7 [TpobnemMbl U MEePCIEeKTUBEI SACPHONH SHEPTETHKH.
DKOJOTHYECKHE aCMeKThI sIIEPHON SHEPTETHKU
OnemeHTapHble 4YacTUlbl. OTKpBITUE IO3UTPOHA.
738 dyHaaMeHTaIbHbIE B3aUMOICHCTBUS
TexHuuyeckue ycTpoWCTBa: JO3UMETpP, Kamepa
739 BuibcoHa, sIepHBbIii peakTop, aToMHas 60Mba
[Ipaktnyeckne paboTel. lMcciaemoBanue TPEeKOB
7310 gacTull (1o TOTOBBIM (hoTorpadusim)
8 DJIEMEHTHI ACTPOOU3UKU
Bun 3Bé3mnoro Heba. Co3Besnus, spkue 3BE3BI,
8.1 TUTAHETHI, UX BUJIUMOE JIBIDKCHUE
Conneuynas cuctema. [ImaHeTsl 3eMHOW TpYMIIBL.
8.2 [1naHeTHI-TUTAHTBI M WX CITYTHUKH, KapJIHMKOBBIC
rianeTsl. Masble Tena CoNHeYHOM CUCTEMBI
Connue, ¢ortochepa u armocdepa. ConHeuHas
83 aKTUBHOCTH
8.4 Ucrounnk sHeprun CoJiHIA U 3BE3NT
3BE3/bI, WX OCHOBHBIE XapaKTEPUCTUKH: Macca,
CBETHUMOCTb, PAJIyC, TEMIIEPATypa, HX B3aUMOCBSI3b.
o5 JlmarpaMma «CIEeKTPaIbHBIA KIacC — CBETHUMOCTHY.

3BE3bI IVIABHOU ITOCIIEIOBATEILHOCTH. 3aBUCHMOCTD
«Macca — CBETHMOCTB» JUIS 3BE3N IJIABHOM

OCICA0BATCIIBHOCTU



Buyrpennee crpoenune 3BE3n. CoBpeMEHHBIE
8.6 MIPEJICTABIICHHSI O POUCXOXKACHUU U 3BoItonK ColtHIa

U 3BE311. OTaImbl )KU3HU 3BE3T

Mueunbiii [lyte — nama [Manaktuka. CrimpanbHas
CcTpyKTypa ['anakTuku, pacrpeaesieHue 3BE3/, ra3a
8.7 n 1euk. Ilomoxxenme u naBmkenne CoHIA B
lanaxTuke. [Inockas u cdepuyeckas MoICUCTEMBI

T"amaxkTukn

Tuner ramaxkTuk. P A/IUOT'aJIaKTUKHM MW KBa3adphbl.
8.8

UYEpHble ABIPHI B s1Ipax rajJakTHK

Bcenennas. Pacmmpenue Bceenennoi.  3akoH
Xabb6na. Pazberanue ranaktuk. Bo3pact u paguyc
8.9

Bcenennon, teopuss bonpmoro B3psiBa. Monens
«ropsiueit Becenennoit». PennkroBoe usnyueHue
MacmrabHas CTPYKTypa Bcenennoi.

8.10 MeraranakTuxka. Hepewménnsie po0OsIeMbI

aACTPOHOMHHU



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

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






