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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUU M TPEOOBAHUM K pe3ysibTaram
OCBOEHHUSI OCHOBHOW 0Opa3oBaTeNbHOM MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, a Takxke c ydy€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETIIIUUA TIpernojiaBanusl ydeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpTraHU3aUAX Poccuiickoiu denepanuu, peanu3yrommx OCHOBHBIE
oOpa3oBarebHbIe MPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatonmuxcs 10-11 kmaccoB mnpu
oOyueHuu ux Qu3uke Ha 0a30BOM YpPOBHE Ha OCHOBE CUCTEMHO-JESTEIIbHOCTHOIO
noaxona. Ilporpamma mo ¢usmuke coorBerctByeT TpedoBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yibTaTam
OOy4eHHMs, & TAKXKE YUYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEIMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHbIMU Yy4Ye€OHBIMM MpeaMeramu. B Hel
OTIPENIEIAIOTCS OCHOBHBIE LIEIM U3Y4YEHHs] (U3UKH HAa YPOBHE CPEIHEro OOLIEeTo
o0Opa3oBaHMsl, IJIAHUPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca (DU3MKHU: JTUYHOCTHBIE,
MeTalpeIMETHbIE, IPEeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o Gpu3MKe BKIFOYAET:

e IUIAHUPYEMBIE PE3yJIbTAaThl OCBOEHUS Kypca (pu3uKu Ha 0a30BOM YPOBHE, B

TOM YHCJIE MIPEIMETHBIE PE3YJIbTaThl IO roJjaM 00yUYEHUS;

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. IKoabHBIN Kype GU3NKN — cHCTEeMOOOpa3yIoIni
JUIsL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (U3HUECKUE 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuzmyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHME UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  ONpenensieT XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe HSHEpPreTUKd, TPAHCIOPTa, OCBOCHMS
KOCMOCA, IOJIy4EHUS! HOBBIX MAaTe€pHalOoB C 3aJaHHBIMUA CBOMCTBAMU M APYTHX.
N3yyenue (Pu3MKM BHOCHUT OCHOBHOW BKJIaJ B (OPMHUPOBAHUE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydarommxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAYYHBI METOJT TO3HAHMSI IPU BBIMOJIHEHUU UMH YIEOHBIX UCCIIEIOBaHUI.

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 JIOTMYECKH
3aBEpIIEHHBIM, OH COAEPKUT MaTepual U3 BCEX pasienoB (U3UKH, BKIIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B COOTBETCTBMU C HeEW MaTepuanl Kypca (QU3HKU
o0ObeMHEH BOKPYr (Qu3nueckux Teopud. Begymum B Kypce sBIgeTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTEpPHUU, BEIIECTBE U
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHMaa (PU3NYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMHU U SKOJIOTMYECKUMU MPOOIEMaMHU.

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

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKUM 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 (pU3MUYECKUEe TeopuH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYp€ MOCTpOeHUs (Pu3nueckoil Teopuu, posii PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLKIIOB B  COBPEMEHHBIX TMPEACTABICHHUSIX O MNPHUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHHl, JJIsI ONUCAHUS ECTECTBEHHO-HAYyYHBIX SBJICHUN U
MIPOIIECCOB).

CHCTeMHO-AESATENbHOCTHBIN TOJIX0 B Kypce (U3UKU Pealn3yeTcs Mpexie
BCEro 3a CUET OpraHU3alyU SKCIEPUMEHTANIBHOU JAESITEIbHOCTH O00YyYaroluXCsl.
Jlnst  6a3oBoro ypoBHsS Kypca (U3MKA — OTO HCIOJIB30BAHHE 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, OCYIIECTBISCTCS y4aCTHUKaAMU
o0pa30oBaTeNBLHOTO TIPOIIECCa HCXONd U3 OCOOCHHOCTEW IIJIAHUPOBAHUSA U
ocHameHuss kaOmHera Qusmku. Ilpm »dToM obOecrmieumBaeTcs  OBJIAJICHHUE
OoOy4YaromMUMHUCd YMEHHUSIMHU TPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCIICIOBAHUS
3aBUCUMOCTEH (DU3NYECKUX BEJIWYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHE YJIENAETCS PEHICHUIO PACYETHBIX M KAuYE€CTBEHHBIX
3amad. [Ipu 3TOM 1t pacuy€THBIX 3a/1a4 MPUOPUTETOM SIBJSIIOTCS 3aJayd C SIBHO
3aIaHHOM (hU3UYECKOM MOJIEIIbIO, TTO3BOJISIFOIIME MPUMEHSATh N3YYEHHbIE 3aKOHBI U



3aKOHOMEPHOCTH KakK M3 OJHOTO pasliena Kypca, Tak M UHTETPUPYs 3HAHUSA W3
pa3HbIX pasnenoB. i KaueCTBEHHBIX 33/1a4 MPUOPUTETOM SIBIISIOTCA 3aJaHUS HA
OOBSICHEHHE TPOTEKAaHUSI (PU3NYECKUX SBJICHHM U TMPOILIECCOB B OKPYXKAIOIICH
KU3HH, TpeOyronue BbhIOOpa (U3MYECKON MOAENU MJig CUTyallMH MpPaKkTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBuum ¢ TpeboBanusimu DI'OC COO k MarepualbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(bU3UKY Ha YPOBHE CPEHEro 0011Iero 00pa3oBaHusl JOJKEH U3YYaThCsl B YCIOBHSIX
peAMETHOro KaOuHeTa (U3HKUA WIA B YCJIOBHUSIX MHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOTO IMKJIa. B kaOuHere (Qu3MKU JTOIKHO OBITH
HE0OX0aMMOe J1adopaToOpHOE OOOpYMOBAaHWE IS BBHITIOJHEHUS YKa3aHHBIX B
nporpaMmMme mo (Pu3uKe yUeHWYECKUX MPAKTUIECKUX paboT M IEeMOHCTPAIMOHHOE
o0opy10BaHHE.

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

JlaGopatopHoe 00OpynOBaHME [UIsI YYEHUYECKMX MPAKTHUYECKUX pPaldoT
dbopMupyeTcss B BHI€ TEMaTUYECKUX KOMIUIEKTOB M 0OECIeYrBacTCsl B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydaromuxcs. TemaTHMueckue KOMILIEKTHI
7a00paTOpHOTO OOOPYIOBAHUS JIOHKHBI OBITH IOCTPOSHBI HAa KOMIUIEKCHOM
UCIIOJIb30BaHUHU AHAJOTOBBIX M LM(PPOBBIX NMPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE ITU(PPOBBIX 1a00paTOpUil.

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

e (dopMupoBaHHE WHTEpeca M CTPEeMJICHHsS OOYYalOIIUXCS K HaydHOMY
U3YYEHUIO TNPUPOJbI, PA3BUTHUE HUX MHTEUIEKTYaJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEI];

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIE MO3HAHUSI U (OPMUPOBAHNE
MCCIIEIOBATENILCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBICHUSM;

e (opMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ylbTaTa HW3y4eHUs
OCHOB CTPOEHHMSI MaTepUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3HKY;

e (dopMmupoBaHHE YMEHUH OOBICHATH SBICHUS C HCIOJIb30BAHUEM
bu3MYECKUX 3HAHUHA U HAYYHBIX JI0Ka3aTEIbCTB;

e (dopMupoBaHHE TMPEACTABICHUN O poiu (U3UKU OIS Pa3BUTHS IPYTHX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHIA.

JlocTrxeHne 3TUX Lened oOecreynBaeTCsl pelieHneM CIIeIyouX 3a1ad 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
AJIIEMEHTHI aCTPOPU3UKH;

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

e OCBOCHHE CIOCOOOB peEIIEHUs Pa3IUYHbIX 3a7a4 C SBHO 3aJIaHHOMN
dbu3nueckol MOAENbI0, 3aJad, MOJPa3yMEBAIOIIUX CaMOCTOATEIbHOE
co3faHue GU3NUeCcKor MOJEINH, aJIeKBAaTHON yCIIOBUSM 3aJa4H;

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

e OBJAJCHUE METOJAaMHU CAMOCTOSITEIHHOTO IUIAHUPOBAHUS M IMPOBEICHUS
(GU3NYECKUX DKCICPUMEHTOB, aHAIN3a W HHTEPIPETAIuU MHGOPMAIIHH,
OTIpeeNIeHNs TOCTOBEPHOCTH MOTyUYEHHOTO PE3yIIbTaTa;

e CO3JaHME YCIIOBUH AJIsi Pa3BUTHSI YMEHHI MPOEKTHO-UCCIIEI0BATEIHCKOM,
TBOPYECKOH J1€ATEIbHOCTH.

Ha wuzyuenne ¢usuku (6a30BbI ypOBEHb) Ha YpOBHE CpEIHEro OOIIEro
oOpazoBanus oTBoauTcst 136 yacos: B 10 knacce — 68 yacoB (2 yaca B HEJENIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 10 (QU3MKE TMepedeHb JIaOOpaTOPHBIX H
MPAKTUYECKUX palbOT SABISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JelaeT BBIOOp
MpoBeNeHUsT J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
0COOEHHOCTEN 00yYaroIUXC.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Pazngen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MO3HAHUS

®uszuka — Hayka o mpupoje. HaydHble METOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Ponb 3KcnepuMeHTa W TEOPUM B TMPOIECCE TMO3HAHUSA MPUPOIBI.
DKCIIEpUMEHT B (hU3HUKE.

MonenupoBanue (Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIIOTE3HI.
dusnyeckre 3aKOHBI U TEOpUH. [ paHUIBI TPUMEHHUMOCTH (HU3UIECKUX 3aKOHOB.
[TpuHIIUIT COOTBETCTBUA.

Pons u mecto ¢usuku B GOpMUPOBAHWU COBPEMEHHONW HAyYHOH 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.

[lepemenienre, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CrnoxeHue nepemMenieHnii U CI0KEHUE CKOPOCTE.

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

CBoboaHOe nageHre. Y CKOpeHHe CBOOOTHOTO MaICHUSI.

KpuBonuHeitHoe  nBWKeHHE. [[BUKEHHME  MaTepUAIIbHOW TOYKH IO
OKPY>KHOCTH C MOCTOSSHHOM MO MOJYJIFO CKOPOCTBIO. YTJIOBast CKOPOCTh, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. [{eHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckue yCTpPOMCTBA W MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JIBUKEHHUE CHAPSJIOB, IICMTHbIC U PEMEHHBIC TIEpEeayHu.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WIITIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBUKEHHUS.

[IpeobpazoBaHue NBUKEHUN C UCTIOIBb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGnronenne naBukeHUs Tena, OPOIIEHHOTO TMOJ yIJIoM K TOPU3OHTY U
TOPU30HTAIBHO.



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagiienue ckopocTy Ipu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIBIO ONPEAECICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLICHHS MEXAY NyTSAIMH, MPOHMJICHHBIMU TEJIOM 34
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKHM BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuyenue aBuxKEHUS Tena, OPOLUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

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

Macca Ttena. Cuna. Ilpunnun cynepno3uuuu cui. Bropoi 3akoH HeroToHa
JUUIL MaTEpUaIIbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MaTepuaabHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cuma Ttsoxectd. 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 WJIU 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.

Bropoit 3akon HeroToHa.

N3mepenune cuil.

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 sxcnepumenm, nabopamopusie 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.

Kunernueckasi 3Heprusi MarepuaibHOW TOYKU. TeopemMa 00 H3MEHEHUU
KUHETUYECKOU SHEPTUMU.

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

[loTeHuManbHble W HEMOTEHUHUANbHble  CWibl.  CBs3b  pabOTHI
HEMOTEHIHAIBHBIX CUJ C W3MEHEHUEM MEXAHMYECKOW SHEPTUU CHUCTEMBI TEI.
3aKOH COXpPAHEHUSI MEXaHUYECKON YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

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

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[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.

Paznea 3. MosexkyasipHas pu3uka 1 TEPMOAUHAMUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. duddysus. Xapaktep ABUKEHUS WU
B3aMOJECUCTBUS 4YacTUIl BemecTBa. Moaenu CTpOEHHUsI ra3oB, XHUIKOCTEU H
TBEPJBIX TEI U OOBSICHEHHE CBOMCTB BEIECTBA HA OCHOBE 3THX Mojieneil. Macca u
pa3mepsl Mosnekyi. KonunyectBo BemiectBa. [loctosiHHas ABoraapo.

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



Mopnens  unpeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KMHETUYECKOW TEOpUU HJCATbHOTO ra3za. AOCOJIOTHas TeMmIepaTypa Kak Mepa
CpeIHEl KWHETUYECKOM SHEpPruu TEIUIOBOro JBMKeHMs uactul] rasa. [llkama
temnepatyp KenpBuna. ['a30BbIe 3akOHBI. YpaBHeHUe MenaeneeBa—Knanelpona.
3akoH JlanpToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBiIeHHE H30IMPOLIECCOB: H30TEpMa, H30XO0pa,
n3obapa.

TexHuyeckue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OmnbITEL, JOKa3bIBAIONIME TUCKPETHOE CTPOCHHE BeIlecTBa, Qororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUI.

OnbiThl 10 MU PY3UHN )KUIKOCTEH U Ta30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMOJIEUCTBHS.

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

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHHWE COCTOSIHHUS HACAIBHOTO rasa,
U30ITPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

OrnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHUU
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocroebl mepmoouHamurku

TepmonnHamuueckass cucrema. BHYTpEeHHsAS 3HEpPruss TEPMOJAMHAMHYECKOU
CUCTEMBI U crIoco0bl €€ n3meHeHus. KomnuecTBo TermnoTsl U pabora. BuyTpeHHss
SHEPrusi  OAHOATOMHOTO  HJeallbHOro  Tra3a.  Buasl  Teruionepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyYCHHUE. Y IeJIbHas TEIJIOEMKOCTh BEIIECTBA.
KonruecTBo TEIIOTH MpH TEIIONEpeaye.

[Tonsitue 006 ammabatHoM mporecce. [lepBbIii 3aKOH TEPMOIMHAMUKH.
[IpumeHneHnne mepBOro 3akoHa TEPMOJWHAMUKH K m3omporeccaMm. I 'paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTUMOCTh MTPOIIECCOB B MPUPO/IE.

TennoBble  MamwuHbl.  [IpuHOUNIBI  IEMCTBHUS ~ TEIUIOBBIX  MallHWH.
[IpeoOpa3zoBanust SHEPrHUM B TEIJIOBBIX MamuHax. Kodp@uiMeHT moie3Horo
nericTBus TeruioBod mamumHbl. I{ukn KapHo um ero ko3pduumMeHT IOIe3HOTro
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIOIHEPTETUKHU.



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

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).

W3MeHeHne BHyTpEHHEN SHEPIruu (TeMIlepaTypbl) Teaa IpH TeIionepeaye.

OnelT Mo anauabaTHOMYy pAaCIIMPEHUI0 BO3Ayxa (OMBIT € BO3AYUIHBIM
OTHHUBOM).

Mopenu napoBoif TypOUHBI, ABUTATEINS BHYTPEHHETO CrOPaHUs, PEAaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopnsie pabonul

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Aepecammnvie cocmoanusn eeujecmea. Dazosvie nepexoonl

[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. AHU30TPOIUS CBOMCTB
kpuctaiuioB. JKuakue kpuctaibel. CoBpeMmeHHble Marepuaiibl. [lnmaBienue u
KpUCTaJUTM3aIus. Y IeJabHas TeroTa miaBienus. Cyonumanus.

VYpaBHeHUE TEMIOBOTO OajiaHca.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUU MOJTYUYECHUS! COBPEMEHHBIX MAaTEpPUasoB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX apOB.

Kunenuve npy MoHWKEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIaXKHOCTH.

HaOnronenue HarpeBaHus U IJIABJICHUS! KPUCTALUTMYECKOTO BEIlIECTBRA.

JleMoHCTpanusi KpUCTaIoB.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuxa
OnekTpu3anus Tel. ODJEKTpUYecKuil 3apsia. J(Ba Buaa »IEKTPUUYECKUX
3apsan0B. IIpOBOOHMKH, IOUAJIEKTPUKU M TMOJYNPOBOJAHHKU. 3aKOH COXPaHEHHS
AIIEKTPUYECKOTO 3apsija.
B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbli AJNEKTPUYECKUN 3apsia.
Onextpuyeckoe 1nose. Hampsok€HHOCTh  3nekTpuueckoro mojs. [IpuHoun



CYyNEPHO3ULIUNA ANEKTPUUYECKUX Mojeil. JIuHuKM HanpssKEHHOCTU AJIEKTPUUYECKOTO
HOJISL.

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

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

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

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3anmoielicTBuE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEN.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUUECKOM TI0JIE.

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

DHeprust 3apsHKEHHOr0 KOHEHCAaTopa.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

N3mepeHune 31eKTpOEMKOCTH 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.
DIEKTPONUTUYECKAs TUCCOLUALUA. DIIEKTPOIIN3.



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

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: aMIEPMETP,
BOJITMETP, PEOCTAaT, MCTOYHHUKH TOKa, DSJIEKTPOHArpeBaTEIbHBIE IPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS], BAKYYMHBIN TUO/,
TEPMHUCTOPHI U POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIN U0/, TAIbBAHUKA.

Jlemoncmpayuu

M3mepenne CUilbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTb COITPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JUIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepHraa.

CMeliaHHOE COeIMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe dIEKTPOABMXKYIIEeH CHiIbl. KoOpoTkoe 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
CONPOTHUBJICHUS.

HaGmronenne amexTpoimsa.

MesxknpeaMeTHble CBI3H

Nzyuenue xypca gusuku 0a3oBoro ypoBHsa B 10 kjacce ocyliecTBIsieTCs C
y4€TOM COJAEpPKATEIbHBIX MEKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpadu U TEXHOJIOTUH.

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

Mamemamuxa: pelleHWEe CUCTEMbl ypaBHEHUM, JMHEWHas (yHKIMS,
napabona, runep0oiia, Ux rpauku U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI U X NPOEKIMH HAa 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 BEIIECTBA, 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.

Texnonoeus.: npeoOpa3oBaHUE 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 XOJOJWIBHUK, KOHIUIIMOHED, TEXHOJIOTUU
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONpPHUOOPOB,
KCEPOKC, CTPYWUHBIN MIPUHTED, AJIEKTPOHArpeBaTEIIbHbBIC npuodopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KJIACC

Pa3znen 4. JiaekrpoguHamMuKa

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUSA

[locTosiHHBIE ~ MarHATHL.  B3auMoOAEWCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnntHoe mone. Bexkrop marHuTHOM wuHAYKUOWMH. [IpyHIMND cyneprno3unuu
MAarHATHBIX MOJIeH. JINHMM MarHUTHOM WMHAyKUUW. KapTuHa NWMHWANA MarHUTHOU
WHIYKIUU TI0JIS TIOCTOSIHHBIX MarHUTOB.

MarautHoe 10JIe TPOBOAHMKA C TOKOM. KapTHa 5nMHUN WHIYKIHH
MarHUTHOTO TOJIS JUIMHHOTO MPSMOIrO INPOBOJHHUKA M 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJAHUKA, KaTylIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoneicTBre npoBOJHUKOB €
TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

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

SIBeHne ANEKTpOMArHUTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHuTHOM
WHIYKIUU. OJEKTPOJABWXKYINAsA CHIa HWHAYKIHH. 3aKOH JJIEKTPOMATHUTHOU
nHaykunu dapazes.

BuxpeBoe »3ieKkTpuyeckoe Tmosie. ODJIEKTPOABIKYIIAs Cujla WHIYKIUU B
IIPOBOJAHUKE, IBHXKYILEMCS IOCTYNIATENBHO B OTHOPOJHOM MarHMTHOM TIOJIE.

ITpasuno Jlenua.

NHayKTUBHOCTE.  SIBIEGHME CAaMOMHAYKLUWU. OJEKTPOABIXKyLIas cujia
CaMOMHIYKIIHH.

OHeprusi MAarHUTHOT'O TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpoHWCTBA M NPAKTHUYECKOE NPHUMEHEHHE: TOCTOSHHBIC
MarHuThl, 3JEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YacCTHUL, MHAYKIIMOHHAS [1€Yb.



Llemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOI'O 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 JJIEKTPOJBHKYILIEH CHIIBI MHIYKIHH OT CKOPOCTH MU3MEHEHUS
MarHMTHOrO MOTOKA.

SIBneHue cCaMOMHIYKIIHMH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabonul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBHS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHYKLUU.

Pasznea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKMpOMAZHUNHbIE KONEOAHUA

KonebarenpHast  cuctema. CBOOOAHBIE  MEXaHUYECKHE  KOJIEeOaHMU.
["apmonunyeckue konebanus. [lepuona, wacrora, amrumryga u (aza xoseOaHUU.
[IpyVHHBIN MassTHUK. MaremMaTU4eCKU MasTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBpareHue sHepruu Npy TaApMOHUYECKUX KOJIeOaHMSIX.

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

[IpencraBienue o 3aTyXarolux KojieOaHusX. BeIHYK/IeHHbIE MEXAaHUYECKUE
KoJiebanusi. PezoHanc. BeIHYK/I€HHBIE 2JIEKTPOMArHUTHBIEC KOJICOAHMUS.

[lepemennplii  TOK. CHHYCOMIAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKa. AMIUIMTYIHOE€ W JACHCTBYIOIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTBo, nepegaya U NoTpedICHUE ANEKTPUUSCKOM
SHEPIruM. DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJICTBE IEKTpodHepruu. Kynbrypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHn4eckrue yCTpOMCTBA M NPAKTUYECKOE IPUMEHCHUE: DIICKTPUUECKUN
3BOHOK, T€HEPATOp MEPEMEHHOTO TOKA, TUHUU 3JIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojaeOaTeNbHON CUCTEMBbl (NPY>KUHHBIA WM
MaTeMaTUYECKHI MasSTHHK).



Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

HaOnronenue pezoHanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJIEOAHUSI.

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

Pe3oHaHCc mnpu MOCIENOBATEIbHOM COEIMHEHHH pE3HCTOpa, KaTYyIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUY AIEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

HccnenoBanue 3aBUCMMOCTH MEPUOJIAa MalbIX KOJeOaHU Tpy3a HAa HUTH OT
JUIMHBI HUTU U MAaccChl rpy3a.

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

Tema 2. Mexanuueckue u 31eKmpoOMazHUNHbLE 0JIHbL

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHenus. [lepuon. CkopocTb
pacnpocTpaHeHusT W JUIMHA BOJIHBL. llomepeuHble W TPOJOJIBHBIE BOJHBI.
WnTepdepenius u qudpakius MEXaHHYECKUX BOJIH.

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

DJEKTPOMArHUTHBIE BOJIHBI. Y CJIIOBHSI U3ITyYEHHUS DJIEKTPOMArHUTHBIX BOJIH.
B3aumHuas opuenTtanus BektopoB E, B, V B anekrpomarautHoi BoiHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTpaX€HHUE, MPEIOMIICHUE, Moysgpu3anus, Tudpakuus,
uHTepdepennus. CKOpocTb 37€KTPOMAarHUTHBIX BOJIH.

[IIkana 3JI€KTPOMarHUTHBIX BOJIH. [IprMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHUYecKue yCTPOMCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJIbHBIE
WHCTPYMEHTHI, YJIbTPAa3BYKOBAasl /IMarHOCTHKAa B TEXHHKE M MEIMIIMHE, pajaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBU-nieys.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MOMEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneOG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGntogenue orpakxeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nnrepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI pE30HAHC.

Habmonenue cBA3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
Y4aCTOTON KOJeOaHMIA.



HccnenoBanre  CBOMCTB  3JEKTPOMAarHUTHBIX  BOJIH: OTpPa’KEHHE,
peIOMJICHUE, TTOSIpU3ans, Tudpakius, THTepdepeHITH.

Tema 3. Onmuxka

['eomeTpuueckass ontuka. IIpssMonnHENHOE pacIpoCTpaHEHUE CBETa B
ogHOopoaHOU cpexe. JIyu ceera. ToueyHbIi HICTOYHUK CBETA.

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

[Ipenomnenue cBera. 3aKOHBI MPEJIOMIICHUS cBeTa. AOCONIOTHBIN MOKa3aTesb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIl yroa MOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus cBeta. CroxxHbIi cocTaB Oenoro cBeta. LIBer.

ColOuparome U pacceuBaroiiie JuH3bl. ToHKas JuH3a. DOOKyCHOE
paccTosTHUE W ONTHYECKas cuiia TOHKOW JuH3blL. [locTpoenue uzoOpakeHHil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JTaBa€MO€ JINH30U.

[Ipenenbl NPUMEHUMOCTH T€OMETPUUECKON ONITUKH.

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

Hudpaxuus cBera. JudpakiuoHHas pemérka. YclIoBUE HAOIIOICHUS
IJIaBHBIX ~ MAaKCUMyMOB TIpM  TMAJCHUM MOHOXPOMATHYECKOrO CBETa Ha
TUu(GPaKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuueckue yCTpoOWCTBa M TMPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
dboToanmapaT, MPOCKIMOHHBIA amnmapaT, MHUKPOCKON, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIéTKa, MOJSIPOUI.

Jlemoncmpayuu

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

[TonHOE BHYyTpeHHEE OTpakeHre. Mojielib CBETOBOAA.

HccnenoBanre CBONCTB U300paKEHUN B JIMH3aX.

Mopenu MUKpocKora, TeJIeCKona.

Habmronerune natepdepeHIny CBeTa.

HaOmronenue nudpakiuu cBera.

HaOmronenue nucnepcuu cBera.

[TonyueHne ciekTpa ¢ MOMOUIBIO MPU3MBI.

[Toy4yenue cnexTpa ¢ MOMOIIBI0 JUGPAKIIUOHHON PEHIETKY.

Hab6nronenue nonsipusanuu cBeTa.

Yuenuuecxuii sxcnepumenm, 1abopamoptvle pabomol



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

Pa3zaea 6. OcHOBBI ClIeHAJIBHOM TEOPHU OTHOCHUTEIBLHOCTH

['panunbl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTtynarsl
CIIEUUAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBApPUAHTHOCTH MOAYJSL CKOPOCTH
CBETA B BaKyyMe€, PUHIIUI OTHOCUTEIBHOCTH DUHILTEHHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTU. 3aMEMJICHUE BPEMEHU U COKPAILICHHE
JUTVHBI.

OHeprus ¥ UMIYJIbC PEIATUBUCTCKON YaCTULIBI.

CBs13b Macchl € DHEPrUel U UMITYJIbCOM PEISATUBUCTCKOW YaCTUIIbI. DHEPIHS
IIOKOS.

Pazgea 7. KBanToBasi pusuka
Tema 1. Dnemenmot K6AHM OGO ONMUKU
®otonsl. opmyna [lnanka cBsizu 3Hepruu (HOTOHA C €r0 YACTOTON. DHEPIUst
U UMITYJIbC (POTOHA.
OTtkpoiTue 1 ucciaegopanue porodPpdexra. OnbiTel A. I'. CtoneroBa. 3akoHbI

dotorpdekra. YpaBuenue DunmTeitHa st hoToddpdexra. «KpacHas rpaHunar
dboToaddexra.

Hasnenne cBera. OnbiThl [1. H. JIeOGenena.

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

Mopens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHuio 0 -4acTHII.
IImanerapHas Mmopmens aroMma. llocrynatel bopa. M3nydenue u moriomieHue
(GOTOHOB TpU TEepexoje aToMa C OJHOTO YPOBHS DHEPTHHM Ha Jpyroil. Buisl
criekTpoB. CIEKTp YpOBHEW SHEPrUu aToMa BOJIOPO/Ia.

BousiHOoBBIE cBOVicTBAa yacTull. BosHbl ne bpoiiist. KoprycKyisipHO-BOJIHOBOM
JyaJu3M.

CHoHTaHHOE U BBIHYK/ICHHOE U3JTyYEHHUE.

TexHn4eckrue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: CIICKTPaJbHbIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.



Llemoncmpayuu

Mopnens onsita Pesepdopra.

Onpenenenue AJIMHBI BOJIHBI J1a3epa.

HabGnronenue iMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

Habnrogenue IMHEHYaToro CuekTpa.

Tema 3. Amomnoe sa0po

OKCIEpUMEHTBI, JIOKA3bIBAIOIIUE CIIOXKHOCTh CTpOeHUs sAnpa. OTKpbITHE
pagunoaktuBHOocTH.  OmbiTel  Pesepdopaa mo  ompeneneHuro  cocraBa
panuoakTuBHOrO wu3mydeHus. CBoiicTBa anbda-, Oera-, raMMa-u3IydCHHS.
Bimsinue paaMoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHas monens siapa [eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio sapa. M30Torsbl.

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

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

S nepHble peakuuu. Jlenenue u CUHTES sIEp.

SAnepnwiii peaktop. Tepmosinepusiii cuHTe3. [IpoGiaeMbl M TEpPCIIEKTHUBBI
AJIEPHON DHEPTETUKHA. DKOJIOTHUECKUE ACTIEKThI IACPHON SJHEPTETUKH.

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTob1 HaOJIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.

dyHIaMeHTanbHbIe B3aUMOJIeHCTBUA. EAMHCTBO pu3nueckoi KapTUHBI MUPA.

TexHuyeckue yCcTpoucTBa U IMPAKTUUECKOE IIPUMEHEHHUE: TO3UMETP, KaMmepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CUéTYrK MOHU3HPYIOIINX YaCTHUL.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

HccnenoBanre TpEKOB YacTHUIL (110 TOTOBBIM (pOTOrpadusim).

Pa3znen 8. JjieMeHTBI ACTPOHOMHUU U aCTPOPU3NKH

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

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

ConHeuHas cucteMma.

Connne. ConHeuHas akTUBHOCTh. McTounuk sHeprum CojHIla U 3BE3.
3BE3bI, UX OCHOBHBIC XAapAKTEPUCTUKHU. J(MarpaMma «CHEKTPAJIbHBIM KJIacc —
CBETUMOCTB». 3BE3JBI TJIABHOM IOCIEIOBATEILHOCTH. 3aBHCHMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIIBHOCTU. BHYyTpeHHEe CTpoeHue



3B€311. COBpEMEHHBIE MPEJCTABICHUS O MPOUCXOXKACHUU U 3Boonu CoJHIa U
3BE3]1. DTambl )KU3HU 3BE3.

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

Bcenennas. Pacmmupenne Beenennoit. 3akon Xa006ma. Pazberanue raiakTuk.
Teopus bonpmoro B3peiBa. PenukToBoe n3inydeHue.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HaOnroienusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAHUEM KOMITBIOTEPHBIX
MPUJIOKEHUHN JJIs1 OTPE/IeNICHUs TIOJIOKEHHSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/11sd CEeBEpHOro NOMyIIapHs U IPKHUE 3BE3BI.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo0o01maromiee MOBTOPEHUE

Ponr ¢usuku W acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M 3THYECKOMN cepax NeaTeTbHOCTH YEIO0BEKa, POJib U MECTO (PUBUKHU
¥ aCTPOHOMHUHU B COBPEMEHHOM HAy4YHON KapTHUHE MHpPA, POJIb (GPU3NUECKOU TEOPHUH
B (GOpPMHUpPOBAHUM TIPEACTABICHUNM O (UUYECKOM KapTUHE MHpa, MECTO
(bu3nYeCKO KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHHUI O IPUPOIE.

MesxknpeaMeTHble CBSI3H

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

Mesicnpeomemuvie nonsmusi, CBS3aHHbIC C M3YYEHHUEM METOJIOB HAYYHOIO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, rumore3a, (u3myeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJICITMPOBAHNE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: peumieHHWE CHCTEMbl YPAaBHEHUH, TPUTOHOMETPUUYECKUE
(GyHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPbl M MX MPOEKIWH HA OCU KOOPAWHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYTOJIHLHHUKOB,
OTIpeJIeIICHHE TUIONIAIN TFIOCKUX PUTYp B 00BhEMa Tell.

buonocusn: »nextpuyeckue SBICHUS B KUBOW MpHUPOJE, KoJieOaTelbHbIC
JIBVKCHUS B )KMBOM MPUPOJE, ONITUYECKUE SABJICHUSA B )KUBOM MPUPOJE, ACUCTBUE
paualiy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKASI CTPYKTYpa TBEPIBIX
TeJI, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUITMYECKOW PEMIETKH, CHEKTPATbHBIN
aHaJIN3.



l'eocpagpua: MarHuTHBIE TIOMIOCA 3€MJIM, 3aJ€Kd MAarHUTHBIX PYII,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3eMIICTPACEHUH.

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



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

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

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHMS yueOHOro npenmMera «Dusmka» T0KHbI
OTpaxkaTb TOTOBHOCTh M CIOCOOHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3UIMENH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIluM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOUIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
ONBITA U OIBITA JIEITEIBHOCTH B MPOLECCE PEaU3ali OCHOBHBIX HAIIPaBJICHUU
BOCIIUTATEJIbHOM AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3ULIMKU 00YYaIOIIEeTroCcsl Kak aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;

OPUHATHE  TPAJUIIMOHHBIX  OOIEUETIOBEYECKUX  T'YMAHHUCTHUYECKUX U
JIEMOKPAaTUYECKUX LICHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JESATEIIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUHU B 00pa30BaTEIbHONW OpPraHU3aIINY;

YMEHHUE B3aUMOJEHUCTBOBATH C COUUAIIbHBIMA HHCTUTYTAMU B COOTBETCTBHHU C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K T'YMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2) IAaTPHMOTHYECKOTO BOCTIMTAHMA:

c(hOpMHUPOBAHHOCTH POCCHICKOM rpaXJaHCKON HUJICHTUYHOCTH,
NaTpUOTU3MA;

LICHHOCTHOE OTHOILIEHUWE K TOCYIJapCTBEHHBIM CHMBOJIAM, JOCTHMKECHUSIM
POCCHMCKUX YUEHBIX B 00J1aCTU (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTHUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCJIE B
JESTEIIbHOCTU YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

4) 3CTETHYECKOT0 BOCIIMTAHMA:

ACTETUYECKOE OTHOUIEHHE K MHUPY, BKIIFOYasl 3CTETUKY HAYYHOI'O TBOPUYECTBA,
pUCyIero pu3nYecKoi 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 JKU3HEHHBIE IIJ1aHbl;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U caM000pa30oBaHUIO B 00JacTH
(U3UKM HA TPOTSKEHNUN BCEU KU3HH;

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

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

IUIAHUPOBAHKE U OCYILECTBIICHNE JEHCTBUI B OKPYKAIOLIEH Cpelle HA OCHOBE
3HAHUSA LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

pacIlIMpeHre ONbITa AEATEIBHOCTH HKOJOTHMYECKOM HaNpaBICHHOCTH Ha
OCHOBE UMEIOIIMNXCS 3HAaHUH 10 (U3HKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

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

OCO3HAaHHE LEHHOCTH HAy4YHOM JEATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
u3ydeHus  (QU3MKUM  OCYHIECTBJIATh  NPOEKTHYI0 U HMCCIEIOBATEIbCKYIO
NEATENIbHOCTh UHAUBUIYaIbHO U B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckmne geiicTBUs:
CaMOCTOATENLHO  (OpMyJIHpOBaTH W aKTyaJIU3UpOBaTh  MpodJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMPENENATh ILENH JeATeIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISIT  3aKOHOMEPHOCTHM M MPOTUBOPEYMSI B  PaccMaTpUBAEMbIX
bu3MYeCcKuX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHallh3a WMEIOIIUXCS
MaTepUaJIbHBIX U HEMAaTEPUAIIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICSITEILHOCTD, OIICHUBATH COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLICHUBATh PUCKU MOCJIEICTBUM JEATEIbHOCTH;
KOOPJIMHUPOBaTh W  BBHINIOJHATH PpabOTy B  YCJIOBHUSIX  PEABHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHUCTBUS,
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH KU3HEHHBIX MPOOJIEM.
Ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:
BJIaJIETh HAYYHOW TEPMUHOJOTHEH, KIIOYEBBIMU MOHATUSIMU U METOJIaMHU
buznueckoil HayKu;



BJIa/IETh HaBBIKAMHU Y4eOHO-MCCIIEA0BATEIbCKON U MPOSKTHOW AESITeNbHOCTU
B 005acTH (U3UKU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY TOUCKY
METOJIOB peUIeHHs 3a7ad (U3MUYECKOTO COJCp>KaHUS, MPUMEHEHHUIO Pa3IHMYHbIX
METO/IOB [TO3HAHUS,;

BIAJCTh BHUJAMH JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPEeTalliY, MPeoO0pa3oBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4eOHBIX
CUTYalLUsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (DU3HUKY;

BBISIBJISAITh TIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIleHUs, HaXOAUTh apryMEHTHI JIsl JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHUM, 3a/1aBaTh apaMeTPbl U KPUTEPUU PEIICHHUS;

aHAIM3UpPOBaTh TMOJYYCHHbIE B XOJE pEUICHHWS 3a7aud pe3yJbTaThl,
KPUTHYECKH OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTb U (HOPMYJIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa30BaTEIbHOU
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTh 3HAaHHUA TO (QU3UKE B MPAKTUYECKYIO 0O0IacTh
KU3HEICSATEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00IacTel;

BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE TIOAXO/bI M PEIICHNUS;

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

Pabora c nnopmanueii:

BJIa/IETh HaBbIKAMH MOJIy4€HUs MHPOpMAIUU (PU3UUECKOrO COJEpKaHUs U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIIATH IOMCK, aHaJu3,
CHUCTEMAaTH3alMI0 ¥ HWHTEPIPETani0 WHPOPMAIMU PAa3IMYHBIX BHIOB U (Popm
MIPEICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTh HH()OPMALINH;

UCIIONIb30BaTh  CpeAcTBa  MH(POPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJOTHH B PEHICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a7lad ¢ CcoOMtoJieHHeM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
THTUEHBI, PECypcocOepeKeHHs, TMPaBOBBIX M  OTUYECKUX HOPM, HOpPM
nH(OPMAITMOHHON O€30MTaCHOCTH;

CO3/1aBaTh TEKCThl (DPU3MUECKOTO COAEpX aHUs B pas3IMuHbIX (opMaTax ¢
yu€TOM HazHaYeHHsI MTHPOPMAIUH U 1IEJICBOU ayAUTOPHH, BHIOMPAas ONTUMAIBHYIO
dbopMy mpeAcTaBIeHUS 1 BU3yaTu3alliy.

KoMMyHMKAaTHBHBbIE YHHBeEpPCAJIbHbIE YUeOHbIe 1eHCTBUS:
OCYIICCTBIIATH OOIIEHNE HA YPOKaxX (PU3UKH M BO BHEYPOUHOH ACSATEIBHOCTH;
pacro3HaBaTh NPEANOCHUIKM  KOH(DJIMKTHBIX CHUTyallud W CMST4YaTh
KOH(JIUKTHI;



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

NOHUMATh M HCIIOJIb30BATh MPEUMYIIECTBA KOMAHIHOW W WHAUBUIYAJTbHON
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
KOOPAMHHUPOBATh JEHUCTBUSA MO €€ JOCTHMKEHMIO: COCTAaBJIATh IUIAH JECUCTBUM,
pacnpeneniaTb poid C y4ETOM MHEHMM y4YacTHUKOB, OOCYXJaTh pe3yJIbTaThl
COBMECTHOI paboTHlI;

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

npemjlaraTb HOBBIE IPOEKTHI, OLICHMBaTh HWJEU C IO3WLHWHA HOBU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

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

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIC ACHCTBHS
Camoopranusauus:

CaMOCTOATENILHO OCYUIECTBJISATh MMO3HABATENIbHYIO NI€ATEIbHOCTh B 00JacTH
GU3MKM U aCTPOHOMMHM, BBISBJIATH MPOOJEMBI, CTaBUThb U (HOPMYIUPOBAThH
COOCTBEHHBIC 3a]1aUM;

CaMOCTOATEJIBHO COCTABJISITh IUIAH PELICHHS PACUETHBIX M KAaYECTBEHHBIX
3aJ1ay, TUIaH BBIMOJIHEHUS MPAKTUYECKON 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 PEILIECHUE;

OLICHMBATh TPUOOPETEHHBIN OIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBJICHUIO JPYAMIMH B 00JacTH
(bu3HKH, TOCTOSHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEKT:

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

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

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallud, BEIOOpa BEPHOTO
pelIeHHS;



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

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TMPH aHAINU3E pe3yIbTaTOB
JeSTEIIbHOCTH;

NPUHUMATH CeOsI, MOHMMAsi CBOM HEJIOCTATKH M JOCTOMHCTBA,

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
NEeSATEeTLHOCTH;

pHU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIMIUOKH.

B mpomecce DOCTHXKEHHS JIMIHOCTHBIX PE3YJIbTAaTOB OCBOCHHS MPOTPaAMMBI
no ¢u3MKe IS YPOBHS CpEIHEro o0Oimero oOpa3oBaHUsS Y OOyYarOlIUXCS
COBEPIIICHCTBYETCS AMOITMOHAIBHBIN WHTEJUICKT, TIPEAIOIar Ao
c(hOpMHUPOBAHHOCT:

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

cCaMOpETyJMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJb, yYMEHHE IMPUHUMATH
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 JEHCTBOBATh HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

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

COIMAJTBEHBIX HABBIKOB, BKITFOUAOIINX CITIOCOOHOCTh BBICTPAUBATh OTHOIICHHMS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

HPEAMETHBIE PE3YJIbTATBI

K konmy oOyuenus B 10 kiacce mnpeameTHbIe pe3ysbTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOITUXCS YMEHUI:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KAapTUHBI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKON JESATEIBHOCTH JIIOIEM;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3HUECKUX MOIEICH:
MaTepuaibHas TOUKa, UHEpIUaIbHAsl cUcTeMa OTCUETa, aDCOIOTHO TBEPIOE TEIO,
WJICaJbHBIN a3, MOJEIN CTPOCHHUS Ta30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUYECKUH 3aps]l IPU pelieHur (PU3nIecKux 3ajaay;

pacno3HaBaTh (PU3NYECKUE SIBICHHS (TPOIECCHI) U OOBACHITH UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUM CTPOCHUS BEUIECTBA U



ANEKTPOAMHAMUKHU:  PABHOMEPHOE U PABHOYCKOPEHHOE  MPSMOJUHEWHOE
JBH)KCHUE, CBOOOJHOE TMAaJICHUE TeJ, JBHXKCHUE 10 OKPY>KHOCTHU, WHEPIUS,
B3auMoeicTBue Ten, nuddys3us, OPOYHOBCKOE NBIKCHHE, CTPOSHUE KU IKOCTEH
U TBEPABIX TEJ, U3MEHEHUE 00bEMA TeJl ITPU HArpEeBaHUM (OXJIAXKICHUH ), TETLIOBOE
paBHOBECHE, WCIIAPECHHE, KOHACHCALMS, IUIABJIEHUE, KPUCTAILIM3AlUs, KUIICHHE,
BJI&YKHOCTh BO3/lyXa, OBBIIICHUE JIaBJICHUS ra3a MpU €ro HarpeBaHUM B 3aKPbHITOM
coCylle, CBSI3b MEXKAYy IMapaMeTpaMud COCTOSIHHMS Tra3a B  H30Ipoleccax,
ANEKTpU3alUs TEJl, B3aUMOJECHCTBHE 3apsI0B;

OMKCHIBATh MEXAHUYECKOE JBIKECHUE, UCIONB3YS (DU3MUYECKUE BEIUUYMHBI:
KOOpAMHATa, NyTh, MNEPEMENIEHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIIA,
UMITYJIbC Te€Jla, KUHETUYECKasi SHEpPrus, MOTECHIUAIbHAS SHEPIrUsl, MEXaHU4eCcKas
paboTa, MeXaHUYECKass MOIINHOCTh;, MPHU ONKHCAaHUU TMPABWIBHO TPAKTOBATH
(bu3MYEeCKUl CMBICT MCIOJIb3yeMbIX BEJIMYMH, WX OO0O3HAYCHHUS U €JIMHUIIBI,
HaXOJUTh (OPMYJIbI, CBSA3BIBAIONIUE JTAaHHYIO (U3UYECKYIO BEJIMUUHY C JAPYTUMU
BEJIMYMHAMU;

OMUCHIBATh M3YyUYCHHBIC TEIJIOBBIE CBOMCTBA TEI M TEIUIOBBIC SIBJICHUS,
UCMONB3yd (U3MUYECKUE BEIMYMHBI: JABJICHHE Ta3za, TeMIleparypa, CpeaHss
KUHETUYECKash SHEPrus XaOTUUYECKOTO JBHKEHHUS MOJIEKYJ, CPEAHEKBaApaTUYHAs
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIJIOTHI, BHYTPEHHSsI JHEprusi, padora rasa,
KO3(PGUIMEHT TMOJIE3HOTO JACHCTBHUS TEIUIOBOTO JBUTATENs; MpPU OMNHCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUI CMBICH HCHOJb3YEMbIX BEJIMYMH, HX
00O3HAaUeHUsT W EAUHUIIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JaHHYIO
(pU3MUECKyIO BEJIMYMHY C APYTUMH BEJIMUHHAM;

OMUCHIBATh U3YUEHHBIE AIEKTPUUECKUE CBOMCTBA BEMIECTBA U DJICKTPUUECKUE
sBJICHUs (TIPOLIECChI), UCTIONB3YSl (PU3NUYECKUE BEITUUYUHBI: DJICKTPUUYCCKUM 3apsij,
AIEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD TMOJIsI, TOTEHIMAN, PAa3HOCTh MOTEHIMAJIOB,;
Py ONHCAHWM TPABUIBHO TPaKTOBAaTh (PU3WYECKUIA CMBICT HCIOJIB3yEeMbIX
BEeIIMYMH, MX OOO3HAYECHHS M EIUHMIIBI; YKa3biBaTh (OPMYJbI, CBSI3bIBAIOIINE
JAHHYIO0 (PU3UYECKYIO BEIUYUHY C IPYTUMU BEJIMUYNHAMU;

aHaJTU3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONb3Yys (PU3MUECKUE
3aKOHBI U MPUHILMIBL 3aKOH BecemupHoro tsarotenus, |, Il u Il 3akonst HetoToHa,
3aKOH COXPAHEHUSI MEXAHMYECKOW DSHEPruu, 3aKOH COXPAHEHUS MMITYJIbCa,
NPUHLNN CYNEPHO3ULIUA CHJ, TPUHIUI PABHONPABUS HHEPLIHAIBHBIX CHCTEM
OTCU€Ta, MOJICKYJIPHO-KMHETUYECKYIO TEOPHUI0 CTPOCHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBS3b CpPeHEH KMHETUYECKOM DHEPTUU TEIUIOBOTO JIBMYKEHHUS MOJIEKYJI C
abCOJTIIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
AIEKTPUYECKOro 3apsifa, 3akoH KylloHa, mOpw 3TOM pasidyarth CJIOBECHYIO
(GOpMYITMPOBKY 3aKOHA, €T0 MaTEMaTUYECKOE BBIPAKEHUE W YCIIOBUS (TPaHMIIbI,
00J1aCTH) MPUMEHUMOCTH;



OOBSCHATh OCHOBHBIC TPUHIMIMBI JEHCTBUS MAIlMH, TPHOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3iuyarTh yCJIOBHsS HX O€30MACHOIO MCIOJIb30BaHUS B
MMOBCEHEBHOM JKHU3HMU;

BBITIOJIHATh OKCIIEPUMEHTHI 110 HCCIIEIOBAHUIO (DU3UYECKUX SIBIICHUUA W
MPOLIECCOB C HCIIOJIb30BAaHUEM TMPSMBIX W KOCBEHHBIX HM3MEPEHUH, TpPHU ITOM
dbopMmyupoBaTh MpoOJieMy/3amady H TUIIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIOKEHHOTO OOOpYIOBaHUs, MPOBOJIUTH OMNBIT H
bopMyIMpOBaTH BHIBO/IBI,

OCYUIIECTBJIATh MPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJIBHBIA CHOCOO M3MEPEHUsI U HUCIOJIb30BAaTh W3BECTHBIC
METO/bI OLICHKHU ITOIPEIIHOCTEN U3MEPEHUM;

UCCJENOBATh  3aBUCHUMOCTH  MEXAY  (PU3NYECKHMMH  BEIMYMHAMH  C
UCIIOJIb30BAaHUEM TIPSIMBIX H3MEPEHUM, MPU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY,
(buKCUpoBaTh PE3yNbTAThl MOJTYYCHHOW 3aBUCUMOCTH (DU3UYECKUX BEJIMYHUH B
BU/JIE TAOJIUILL U TPa(pUKOB, A€JIaTh BEIBOABI IO pe3yJIbTaTaM UCCIIEI0BaHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEIACHUU UCCIEAOBAHUN B
paMKax ydeOHOTO »HKCIIEPUMEHTa, Yy4eOHO-HCCIENOBATENBCKOM U MPOEKTHOU
JESATEIIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1a00OpaTOPHOTO
000opy10BaHUS;

pemiath pacu€THble 3aJa4d C SIBHO 3aJaHHON (DM3MYECKOW MOJEINbIO,
UCIIOJIBb3Ysl (PU3UUECKUE 3aKOHBI M IIPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBHS 3a/lauu
BBIOMpATh (PU3UYECKYIO MOJEINb, BBIACHITh (PU3NUECKHE BEJIMYUHBI U (POPMYIIHI,
HEOOXOJuMbIe JUJIsl €€ pelleHus, MPOBOJUTh PacuéThl M OLIEHHWBATH PEaTbHOCTh
MOJIy4YE€HHOT0 3HaueHus (PU3NUECKON BEINUNHBI;

penaTh KaueCTBEHHbIE 3a/1a4i: BBICTPAUBATh JIOTHUYECKU HEMTPOTUBOPEUUBYIO
LEMOYKY PACCYXIEHUH C OMOpOi Ha M3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3nYeCcKue ABIICHUS,

UCIONB30BaTh  MpPH  pPEIIEHMHM  yuyeOHBIX  3aJady  COBpPEMEHHbBIE
MH(OPMAIMOHHBIE TEXHOJIOTHH JJIA MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAILIUN
Y TIPEICTABJICHUS YYEOHOW U HAay4YHO-TIONYJIAPHON MH(GOPMALIMH, MOTYYEHHON U3
pPa3IUYHBIX UICTOYHUKOB, KPUTUYECKH AHAJIM3UPOBATH MOITYYaeMyI0 HH()OPMAIHIO;

MPUBOJIUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apYyOCIKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBICHEHHE MPOLECCOB OKPYKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKH U TEXHOJIOTH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOMN >KU3HU
Ui obecrieueHus: 6€30MacHOCTU NP OOpalleHnH ¢ MpUOOpamMu U TEXHUUYECKUMHU
yCTPOMCTBaMHU, JJIsl COXPAHEHUS 3/10pPOBbS U COOJIIOJIEHUSI HOPM SKOJIOTHUYECKOI0
MOBEACHUS B OKPYXKAIOLIEH Cpee;



paboTaTh B TIpYINNE C BBINIOJHEHUEM PA3JIMUYHBIX COIMAIBHBIX pOJIEH,
IUTAHUPOBaTh PabOTy TPYNNbl, PalMOHAIBHO PpACHpPEeisITh OOSI3aHHOCTH U
IUIAHUPOBATH JIESITEIBHOCTh B HECTAHAAPTHBIX CUTYALMIX, aJICKBATHO OLICHHUBATh
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 MPUMEpPAX pOJib U MeCTO (U3UKH B (HOPMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KApTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKUA M
TE€XHOJIOTUW, B MPAKTUYECKOW NEITENBHOCTH JIOAEH, LEIOCTHOCTh U EIUHCTBO
(bu3nYecKoi KapTUHBI MUDA;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YyYCHHBIX (U3UYECKUX MOJIEIICH:
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 (PM3HKH: 3JIEKTPUYECKAS] TPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEUCTBUS TOKA, B3aUMOJECHCTBUE
MAarHuTOB, JJICKTPOMAarHuTHAas WHAYKUHWS, JACHCTBHE MAarHUTHOTO TIOJISI Ha
MIPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsf, AJIEKTPOMArHUTHBIE KOJeOaHUs W
BOJIHBI, NPSIMOJIMHEWHOE PACIPOCTPAHEHHE CBETA, OTPAXKEHHE, MPEIOMIICHUE,
uHTEeppepeHus, audpakuus W MOOJAIpU3alUs CBETa, JHUCIEpPCUs CBETa,
dboTtoanekTpudeckuii 3pdext (poTodrddeKT), CBETOBOE TaBICHNUES, BOSHUKHOBCHUE
JUHEWYAaTOro CHEKTpa aromMa BOJOpPOJa, €CTECTBEHHass U HMCKYCCTBEHHas
PaauO0aKTUBHOCTB;

ONMKCHIBATh W3YUYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOJAMMOCTb  pa3JIMYHBIX  Ccped) W
AJIEKTPOMArHUTHBIE SIBIICHUS (TIPOIECCHI), MCHOJB3YsAd (U3UYECKUE BEITHMYMHBI:
NIEKTPUYECKUIN 3apsisl, CHJIa TOKa, AJIEKTPUYECKOE HANPSDKEHHUE, DIEKTPHUUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIAs Cuiia, padoTa TOKa,
WHAYKIUS MarHUTHOTO MoJjs, cuia Awmrmepa, cuia JlopeHna, WHIYKTUBHOCTh
KATYIIKW, HEPrUsl 3JEKTPUYECKOrO0 M MAarHUTHOTO IMOJeH, MepHoJ M 4YacToTa
Koje0aHuN B KoJeOAaTeTbHOM KOHTYpe, 3apsil U cuja ToKa B Ipolecce
TAPMOHUYECKUX DJICKTPOMATHUTHBIX KoJieOaHW#, (OKYCHOE pacCTOSHUE U
ONTUYECKasl CUJIa JIMH3bI, MPHU OINMHUCAHWM MPABUIBLHO TPAKTOBATh (HU3UUYECKUI
CMBICI HCIIOJIb3YEMbIX BEJIMYMH, HMX OOO3HAUYCHUS W €IUHMIIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIONIME JAHHYIO (DU3WYECKYI0 BEIUYUHY C JPYTUMH
BEJINYMHAMU;

OMUCHIBATh HW3YyUYCHHBbIE KBAHTOBBIE SIBJICHUS U MPOLECCHI, HCIOIb3Ys
(bu3nuecKkue BEIMYMUHBI: CKOPOCTh 3JEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI U



4acTOTa CBETA, SHEPTUS U UMITYJIbC (POTOHA, IEPUO.T TIOJIypacaia, SHEPTHs CBI3U
aTOMHBIX SI7IEp, TPU ONMUCAHWUU TPABUIBLHO TPAKTOBATh (HU3UYECKUH CMBICIT
WCITOJIb3YeMbIX BEJMYMH, WX OOO3HAYEHWS W CIUHHUIIBI, YKa3bIBaTh (POPMYIIHI,
CBS3BIBAIOLIME JIAHHYIO (U3MYECKYI0 BEJIMYMHY C JIPYTUMH BEJIWYMHAMU,
BBIYHCIIATH 3HAUCHUE (PU3NUECKON BEJINYUHBI,

aHATM3UPOBATh (PU3UUYECKHE MPOIECChI U SBICHUS, UCIOJIB3Yys (PU3HUECKHEC
3aKOHBI W MPUHIUTIEL: 3aKOH OMa, 3aKOHBI MOCEA0BATEILHOTO U MapaJUICIHHOTO
COCJIMHEHUS TMPOBOJHUKOB, 3aKkoH Jxoyns—JIeHma, 3aKOH 3JIEKTPOMarHUTHOMN
WHIYKIUHU, 3aKOH MPSIMOJMHEHHOTO PacIpOCTpaHEHUs! CBETa, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE OWHIITEHa Mg pororddexra,
3aKOH COXPAHCHHS JHEPTUH, 3aKOH COXPAHCHUS HMMITYJIhCA, 3aKOH COXPAHCHHSI
AIIEKTPUUECKOTO 3apsjia, 3aKOH COXPAHEHHS MAacCOBOTO YHCIIA, MOCTyJaThl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pasiinyaTh CIOBECHYIO (POPMYIHUPOBKY
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 H300paKEHHUE, CO3/1aBAEMOE ILJIOCKUM 3€pKaJioM,
TOHKOM JIMH30M;

BEITIOJIHATh DKCIIEPUMEHTHI 110 HCCIICIOBAHUIO (DU3UYCCKUX SBICHUU W
MIPOIIECCOB C HCITOJIB30BAaHUEM TMPSAMBIX W KOCBEHHBIX HM3MEPEHUH: TPH 3TOM
dbopmymupoBath TpobiieMy/3aady M THUIOTE3y Y4eOHOro IKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 TMPEUIOKEHHOTO O0OPYIOBaHUS, 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 HCIOJb30BaHUEM
NPSAMBIX HM3MEPEHHUH: TMPHU OSTOM KOHCTPYHPOBATH YCTAHOBKY, (PHKCHpPOBATH
pE3yNbTAaThl MOTYYEHHON 3aBUCUMOCTH (M3UYECKUX BEIUYMH B BHJC TaOIUIl U
rpaduKoB, AeIaTh BEIBOABI IO pe3yIbTaTaM UCCIICIOBaHMUS,

COOJII0/IaTh MpaBmiia 0€30MacHOT0 TPyJa MPHU MPOBEJACHUU HUCCIEIOBAaHUN B
paMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIENOBATEIHCKON U TPOCKTHOU
NEATEILHOCTH C HMCIOJIb30BAHHEM H3MEPHUTEIBHBIX YCTPONCTB M JaOOPATOPHOTO
000opy10BaHUS;

pemarh pacu€THBIC 3a7a4d C SIBHO 3aJaHHOW (U3UUECKOW MOJIENbIO,
UCIOJIB3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIAITHI, HA OCHOBE aHaJN3a YCJIOBHS 3a/1auu
BBIOMPATh (PU3UYECKYIO MOJEIb, BBIACHITh (PU3UUECKHE BEIMYUHBI U (POPMYIIHI,



HEOOXOJUMbIE ISl €€ pellleHusi, MPOBOAUTH PACYETHl U OLIEHUBATH PEATbHOCTD
MOJy4YEHHOTO 3HaUCHUs (PU3HUECKON BEIMUUHBL;

peliaTh KaueCTBEHHBIC 33/1a4: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
[EMOYKY pacCyXIEHHI C ONOpoil Ha HM3y4YCHHbIE 3aKOHBI, 3aKOHOMEPHOCTH HU
¢u3nveckue SBICHNUS;

UCIIONB30BAaTh  MPH  pPEIIEHWH  y4yeOHBIX  3aJady  COBPEMEHHBIC
UH(GOPMAIIMOHHBIE TEXHOJIOTHU JIJISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUN
U TIpe/ICTaBJICHUsl y4eOHOM W Hay4YHO-TIONYJISIpHONW WH(OpPMAIUHY, TTOTYYeHHONW U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUUECKH aHAJIM3UPOBATH MOIy4aeMyI0 HH(OpPMAIIHIO;

OOBSICHATH MPUHLUIBI JEHCTBUA MAaIIMH, NPHOOPOB U TEXHUYECKUX
YCTPOMCTB, pa3nuyaTh YCIOBUS UX 0€30MacHOTO UCIOJIb30BAaHUS B MOBCEIHEBHOU
KU3HU;

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

UCIIONIb30BaTh TEOPETUYECKUE 3HAHUA MO (PU3UKE B MOBCEIHEBHOW >KHU3HH
JUIsl o0ecrieyeHus: 0€30MacCHOCTH MpU OOpaIlllEeHUH ¢ 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 PpACHpelessTh OO0SI3aHHOCTH U
IUIAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYalUsIX, aJ€KBAaTHO OLIEHUBATh
BKJIAJ] KQXKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIIEHUE PacCMaTpUBaeMON IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne i/ P Kourposbubie IIpakTHyeckue (1ubp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchbl
Paznen 1. DU3UKA U METO/JIbI HAYUYHOI'O ITIO3HAHUS
bu6mmoreka [IOK
1.1 ®u3rKa U METOJIbl HAYYHOTO MMO3HAHUS 2 httos://m.edsoo.ru/7fA1bf72
Hroro no pasneny 2
Pa3znen 2. MEXAHUKA
bu6nmoreka [JOK
21 Kunemarika > https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
22 Hlunamika ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pa3znen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnoreka [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
3.2 OCHOBEI TEPMOAHHAMHKIL 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuorexa [IOK

®da30BbIe IEPEXOBI

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



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

Hroro no pazgeny 24
Paznen 4. JIEKTPOJAUHAMUKA
bubmuoreka [JOK
1 MeKTPOCTATHKA 10 https://m.eds00.ru/7f41bf72
[TocTostHHBIN neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 12
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. JIEKTPOJANHAMUKA
11 MarunuTtHoe nojie. DJIeKTpOMarHuTHast 11 1 3 bubnuorexa [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Htoro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbI
51 MexaHn4ecKkue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KoJIe0aHusI https://m.edsoo.ru/7f41c97c
59 MexaHU4YeCKHUe U DJIEKTPOMAarHUTHbBIE 5 1 bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCUTEJIBHOCTH

OCHOBBI CIENUATTBHON TEOPUH bubnuorexa [JOK
3.1 4 1
OTHOCHUTEIbHOCTH https://m.edsoo.ru/7f41¢c97c
Hroro mo pazneny 4
Paznen 4. KBAHTOBASI ®U3UKA
bu6nmoreka [JOK
4.1 7
DIICMCHTEI KBAHTOBOH ONTHKH 6 https://m.edsoo.ru/7f41c97c
4.2 Crtpoenue aToma 4 bubmuorexa [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

4.3 ATOMHOE SApO

Uroro no pazgeny

15

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

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

Paznea 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

5.1 DNEeMEHTHI aCTPOHOMUU U acTPOPU3UKU 7 ngsHE;T:(iigrouﬁ £41007¢
Hroro no pasneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 O6o061maro1iee NTOBTOPEHHE 4 E;ISSH;I;T:;(;)&OU/I? £41c07¢
Hroro no pasneny 4
PesepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoxka Kontpoabubie IlpakTuyeckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
®dusrka — HayKa O MPUPOJIC.
1 Hayunsie MeT(?)IK bl HO?I;)H:HI/UI 1 bubmorexa HOK
v g https://m.edsoo.ru/ff0c32e2
OKPY>KaIOIIIEer0 MUpPa
Ponb u mecTo pusuku B

5 (GhOopMHUPOBaHUH COBPEMEHHOMN 1 bubnnoreka [JOK
Hay4YHOU KapTUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeATETLHOCTH JIIOIeH
MexaHudeckoe JBHXEHUE.

3 OTHOCHUTENBHOCTh MEXAaHUYECKOTO 1 bu6mmoreka [IOK
nBuxkenus. [lepemenenue, ckopocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpHOE ITPsAMONIMHEHOE 1 bubnnorexka [JOK
JIBUKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE MTpsIMOTIUHEITHOE 1 bubmuoreka [IOK
JIBUKEHUE https://m.edsoo.ru/ff0c372e

6 CBoOonHOe majieHne. Y CKopeHue 1 bubnmnoreka [JOK
CBOOOHOTO MaICHUS https://m.edsoo.ru/ff0c39cc
KpuBonuHelHoe 1BU>XEHUE.

7 JIBr>keHre MaTepraibHOM TOYKH T10 1 bubmorexa HOK

p https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 [TpuHtIMTT OTHOCHUTENLHOCTH [ amues. 1 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
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

HNuepuunanbHble CUCTEMBI OTCYETA.
ITepBbiii 3akoH HptoTOHA

https://m.edsoo.ru/ffOc3be8

Macca tena. Cuia. Ipunnun

9 cymnepro3uiuu cui. Bropoii 3akox bubmmorexa [TOK
yrep H ’ p . https://m.edsoo.ru/ff0c3be8
HproTona asis MarepuaibHOM TOUKU

10 Tpetuii 3akon HeroToHa niis bubnnoreka HOK
MaTepUAIbHBIX TOYEK https://m.edsoo.ru/ffOc3be8
3aKoH BCEMUPHOTO TsAroreHus. Cua

11 Tsokectu. [lepBas kocMudeckas bubmorexa LHOK

- HeP https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cwuita ynpyroctu. 3akoH ['yka. Bec bubnuorexa [JOK
Tena https://m.edsoo.ru/ff0c3e18
Cuia tpenusi. Koadduument tpenus.

13 Cuia Cil‘[ OTI/IBJ'IGI?I/I(IS)I pu BI/IS(GHI/II/I bubmorexa HOK

P pua https://m.edsoo.ru/ff0c3f76
TeJa B )KUJIKOCTH HJIU Ta3e
[locTynarenbHOE U BpalaTeibHOE

14 JBUKEHHE a0COMIOTHO TBEPAOTO TEa. bubnmnorexa [JOK
MowmenT cunsl. [lnedo cunbl. Ycnosus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TEIIA
HMitynbsc MaTepUabHON TOUYKH,

15 CHCTEMBI MAaTEPUAJIbHBIX TOYCK. bubnuorexa [JOK
Nmnynbe cuibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMITynbca. PeakTuBHOE IBU)KEHHE
PaGoTta 1 MOIITHOCTH CHITBI.

16 Kunernueckas s3Heprusi MaTepuaabHON bubnnorexka [JOK
ToukH. Teopema 00 U3MEHEHUH https://m.edsoo.ru/ff0c4502
KMHETUYECKON SHEpruun

17 [ToTeHnanbHast YHEPTHUS. bu6mmoreka [IOK



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

[ToTenuuanpHas 3HEPTUs YIPYTo
ne(OpMUPOBAHHON MPYKUHBI.
[TorenuuanbHas 3HEprus Tena BOIU3U
MIOBEPXHOCTU 3EMIIH

https://m.edsoo.ru/ff0c461a

18

19

20

IloTenumanbHble M HEMOTEHIIMAJILHBIE
cuitbl. CBsA3b paboThI
HENOTEHIMAJIBHEIX CUJI C U3MEHEHUEM
MEXaHUYECKON IHEPTUU CUCTEMBI TEll.
3aKOH COXpaHEHUS] MEXaHUYECKOM
SHEPIruu

JlaGopaTtopHnast pabota
«HccnenoBanue cBsi3u pabOTHI CHIIBI C
U3MEHCHHEM MEXaHMYECKOW YHEPTUU
TeJa Ha MIPUMEpPE PACTSHKCHUS
PE3UHOBOTO KIyTa»

KonTponbHas padbora no teme
«Kunemaruka. JlnuHamuka. 3aKOHBI
COXPAHEHHUS B MEXAHUKE

bubmuorexa [JOK
https://m.edsoo.ru/ff0c478c

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

21

OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
KMHETUYECKOI Teopru. bpoyHOBCKOE
neuxenue. udpoysus

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c4dc?2

22

23

24

Xapakrep JBUKEHUS U
B3aMMOJICHCTBHS YaCTHI] BEIIECTBA.
Mojenu cTpoeHusl ra3oB, KUIKOCTEN
Y TBEPIBIX TEN

Macca monekyin. Konugecto
BemlectBa. [locrossuHas ABoraapo

TermmoBoe paBHOBecue. Temneparypa
u e€ usmepenue. Illkana remneparyp



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

Ienscus

Uneansubiii raz B MKT. OcHOoBHOE

bu6mmoreka [IOK

25 ypaBHenue MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TemrepaTypa Kak Mepa
26 CpeIHEe KHHETUYECKON IHEPTUun bubnmoreka [JOK
JIBUOKEHUS MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ffOc511e
MenpeneeBa-Knaneiipona
27 3akoH /lanbToHa. ["a30BbI€ 3aKOHBI
JlaGopaTtopHnast pabota
28 «HccnenoBanue 3aBUCUMOCTH MEXKITY
napameTpaMH COCTOSHUS
Pa3peKEHHOTO ra3ay
29 N3omnporniecchl B nacaIbHOM Ta3e U UX bu6mmoreka [IOK
rpaguyeckoe npeICTaBIeHNUE https://m.edsoo.ru/ff0c570e
Bnytpennss sneprus
TEPMOJIMHAMUYECKON CUCTEMBI U
30 crocoObI e€ m3MeHeHust. KonmnuecTBo bubmuorexa [JOK
TEIUIOTHI U paboTa. BHyTpeHHsIs https://m.edso0.ru/ff0c5952
SHEPTHUS OJJHOATOMHOT'O UI€ATHHOTO
rasa
bubmuorexa [JOK
31 Braer Tentonepeain https://m.edsoo.ru/ff0c5c36
VY nenpHas TEMI0EMKOCTh BEIIECTBA.
32 KonunuecTBo Tennotel npu bubmmorexa LIOK
. https://m.edsoo.ru/ff0c5¢c36
Tertonepenayde. AnunadbaTHbBIN TIpolece
33 [IepBblil 3aKOH TEPMOAUHAMUKU U €T0 bubnnorexka [JOK
IIPUMEHEHNE K U30IIpoLeccam https://m.edsoo.ru/ffOc5efc
34 HeobOpaTtumocTs mporieccoB B bu6mmoreka [IOK



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

npupoze. Bropoii 3akoH
TEPMOJUHAMUKHU

https://m.edsoo.ru/ff0c6230

ITpunnun nevicrBus u KII/I TermoBoi

bu6mmoreka [IOK

35 MaIIHbI https://m.edsoo.ru/ff0c600a
36 [uxn Kapuo u ero KITJI
37 DKoJIorHu4YecKre mpooIeMbl
TETUIOIHEPTETHKH
38 Ob6o06maromuit ypok «MosnekynsipHas bubnuoreka [IOK
¢u3uka. OCHOBBI TEPMOIMHAMUKI https://m.edsoo.ru/ff0c6938
KonTponbhas pabota no Teme
39 «Monexynspnas pusuka. OCHOBBI bubmmorexa LOK
VP ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMUKI
40 [TapooOpa3zoBaHue 1 KOHIEHCAIHS. bubnnorexa [HOK
Hcnapenne n kunenue https://m.edsoo.ru/ff0c63b6
AOCOIOTHAs U OTHOCUTEIIbHAS
41 BJIAKHOCTh BO3/1yxa. HachleHHbIi bubmmorexa [TOK
AR - https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucrammueckue n
42 amopdHbIe Tena. AHU30TPONHS bubnuoreka [IOK
CBOMCTB KpHUCTAILIOB. JKuakue https://m.edsoo.ru/ff0c65f0
kpuctauiel. COBpeMEHHbBIE MaTepHAITBI
[MnaBneHue U KpUCTATUTH3AITHSL.
43 VnenbHas TenioTa MaaBiIeHUs bubmmorexa [OK
A ' https://m.edsoo.ru/ff0c6708
Cyb6numarus
bu6mmorexa [IOK
44
YPaBHCHHE TEIIOBOTO OanaHca https://m.edsoo0.ru/ff0c6820
45 DneKTpu3zanus Tei. INeKTPUIECKU bubnmuotexa [JOK

3apsn. [IBa BUa SIEKTPUYIECKUX

https://m.edsoo.ru/ffOc6bcc



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
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
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3apsiI0B

HpOBOILHI/IKI/I, JUDJICKTPHUKU U

46 [IOJIYIIPOBOJIHUKH. 3aKOH COXPAHEHUS bubmnorexa [IOK
YHpOBOZ ’ p https://m.edsoo.ru/ffOc6bcc
AJIEKTPUYECKOTO 3apsia
B3aumoneiictBue 3aps10B. 3aKOH
47 Kynona. ToueuHbIl 3IEKTPUUYECKUAI bubmnorexa [IOK
y ' p https://m.edsoo.ru/ffOc6ced
3apsia
Hanps>kEHHOCTB 3IIEKTPUUECKOTO
48 nons. [puHnmn cynepnosuumuu bubnuorexa [JOK
SJIEKTPUYECKUX TojeH. JInnuu https://m.edso0.ru/ff0c6df2
HANPSKEHHOCTH
Pabota cuit sneKTpoCcTaTH4eCcKOro
49 moust. ITorenman. PasHocts bubmmorexa [TOK
’ HHaL. https://m.edsoo.ru/ffOc6f00
MMOTEHIINAIOB
ITpoBOMHUKY U TUIIEKTPUKUA B
50 anpeKT OCTaTI/I‘IGI([JKOM noljw bubmorexa LOK
p ’ https://m.edsoo.ru/ff0c7018
JusnexTpudeckas MpOHUIIAEMOCTh
bu6nmoreka [JOK
51 DnekTpoéMrocTh. Konaencaro
P A P https://m.edsoo.ru/ff0c7126
DIEeKTPOEMKOCTD TIJIOCKOTO
52 KOHJIEHCATOpa. DHEPrUs 3apsKEHHOTO bubmiorexa LOK
g pa. p p https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
53 JlaGopatopHas pabota "M3mepenue
IIEKTPOEMKOCTH KOHZAEHcaTopa"
[IpuHIMI NEKCTBUS U IPUMEHEHNE
54 KOH/JIEHCATOPOB, KOMMUPOBAIBHOTO

ammapara, CTpyHHOIro IpuHTepa.
DneKTpocTaTUYeCcKast 3alluTa.



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

3azemyIeHHE SIEKTPONPUOOPOB

55

DJIEKTPUUYECKUI TOK, YCIOBUSA €0
cyuiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conpotusnenue. 3akon Oma jist
ydacTKa Lenu

56

[TocnenoBarenbHOE, MapaIeIbHOE,
CMEIIaHHOE COCTMHECHUE
npoBoAHKUKOB. JlaboparopHas pabota
«M3y4eHne cMEIIaHHOTO COCTUHECHUS
PE3UCTOPOBY

0.5

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

57

58

59

60

PaboTa 1 MOLITHOCTH JICKTPUIECKOTO
Toka. 3akoH Jlxoynsa-Jlenna

3akon OMa A5 OTHOM (3aMKHYTOM)
anekTpuueckoii nenu. Koporkoe
3aMbikaHue. JlaboparopHas pabota
«M3mepenne D/1C ncrtouHnka Toka u
€r0 BHYTPEHHETO COITPOTHBIICHUS

PesepsHslil ypok. KonTponbHast
pabota o Teme "DnekTpoanHamuka' /
Bcepoccuiickas npoBepouHast paboTa
O06o0maromuii ypok
«QnexTpoanHamukay / Becepoccuiickas
npoBepoyHas paboTta

0.5

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

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c8c56

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c88be

61

DJIEKTPOHHAs MPOBOJIUMOCTh TBEPIBIX
METaJI0B. 3aBUCUMOCThH
COHpOTI/IBJ'IeHI/ISI METAJIJIOB OT
Temneparypbl. CBEpXIIPOBOANMOCTh



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c88be

DNEKTPUUECKUH TOK B BaKyyMe.

62 CBoiiCTBA 3JIEKTPOHHBIX ITYYKOB 1
[omynpoBoAHUKH, KX COOCTBEHHAS U

63 IpUMecHas IpoBoAUMOCTh. CBoicTBa 1 bubnuoreka [IOK
p—~n-nepexona. I1osynpoBoIHUKOBEIE https://m.edsoo.ru/ffOc84ae
npudopHI
DJIEKTPUUYECKHI TOK B pacTBOpax U
paciiaBax 3JIeKTPOJIUTOB. bubnnoreka [JOK

64 1
DIIEKTPOTUTHIECKAs JUCCOIHAITHSI. https://m.edsoo.ru/ff0c82ba
DNeKTpoan3
DJIEKTPUUYECKUI TOK B raszax.
CaMoCTOsITEIbHBIN U bubmuorexa [JOK

65 . 1
HECaMOCTOSTENIbHBIN pa3psaa. MonHus. https://m.edsoo.ru/ff0c84ae
[Imazma
OnexTpudeckrue Npudopsl U

66 YCTPOMCTBA U UX NMPAKTUYECKOE 1 bubnuoreka [IOK
npuMeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ffOc86fc
0e30MacHOCTH
KonrponbHas pabora no reme

67 «Qnekrpocraruka. [IocTosHHBIM 1 bubnuoreka [IOK
aneKTpudeckuil Tok. Toku B https://m.edsoo.ru/ffOc8a8a
Pa3IUYHBIX Cpelax»

68 PesepBHblit ypok. O6o0maronmii ypok 1 bubmmoreka [IOK
no reMam 10 knacca https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB I10 68
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https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
[1]
Jlj;-n Tewa ypoxa Bcero Kontpoaensie — Ipakrueckue II/I[:;:CHI/ISI :)I;l[()l:ll:())]:;feﬂbﬂble
padoThbI padoThbI pecypeni
[TocTosiHHBIE MAarHUTBHI U UX

1 B3auMoOeicTBUE. MarHuTHOE II0JIE. 1 bu6nmorexa LIOK
Bekrop MaruutHOM MHAYKUMH. JIMHUM https://m.edsoo.ru/ff0c9778
MarHuTHON MHIYKIIUH
MarauTtHoe 1ose MPOBOJHHKA C

5 TokoM. OnbIT Dpcreaa. 1 bubnnorexa [JOK
B3anmoaeiicTBre mpoBOHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopatopnas pabora «3yueHue 1 1 bubmmnoreka HOK
MAarHUTHOTO IOJIA KaTYIIKU C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHUTHOTO TTOJIS HA
MPOBOAHMK ¢ TokoM. Cumita Amnepa.

4 JlabopaTopHas pabota 1 1 bubmuoreka [JOK
«HccnenoBanne neMcTBUS https://m.edsoo.ru/ff0c9acO
MMOCTOSIHHOTO MarHuTa Ha pamMKy C
TOKOM»

JlelicTBME€ MarHUTHOTO TTOJIS Ha

5 JBIOKYIIYIOCS 3apSKEHHYIO YACTHILY. 1 bubnuoteka [JOK
Cuna Jlopenna. Pabota cubl https://m.edsoo.ru/ff0c9df4
Jlopenua
OnekTpoMarHuTHas HHAYKIus. [ToTok

6 BEKTOpa MarHuTHON MHAYKIHU. IJ1C 1

WHIYKIWU. 3aKOH 3JIEKTPOMArHUTHOM



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

nHaykiuu Gapanes

10

JlaGopaTopHas paboTta
«HccnenoBanue sIBICHUS
ANEKTPOMArHUTHOW WHTYKITHFD)

NuaykTuBHOCTD. SIBIICHUE
camouHaykiuu. JIC caMOUMHAYKIIUH.
DHeprusi MarHUTHOTO MOJIsl KATYLIKHU C
TOKOM. DJIEKTPOMAarHuTHOE IOJIe

TexHuueckue ycTpoicTBa u ux
MPUMEHEHHUE: TTOCTOSIHHBIE MAarHUTHI,
3IIEKTPOMATHUTHI, 3JIEKTPOABUTATEND,
YCKOPHUTEIIN 2JIEMEHTapPHBIX YaCTHILI,
WHAYKIIMOHHAS TI€Yb

O6o06maromuit ypok «MarHutHoe
noJje. DIEeKTPOMarHUTHAS HHIYKIHS)

bub6nmmoreka [IOK
https://m.edsoo.ru/ff0cal50

bu6nmorexa [IOK
https://m.edsoo.ru/ff0ca600

bubmmoteka IIOK
https://m.edsoo.ru/ffOcab82

11

KonTponbhas pabota no teme
«MarHuTtHOE 1oJIe.
DNeKTpOMarHuTHasi UHIYKIUS

bubmmoteka IIOK
https://m.edsoo.ru/ff0cad58

12

CB0OOIHBIE MEXAHUYECKUE
koseOanus. 'apmoHnyeckue
KoseOaHus. YpaBHEHUE
TapMOHHUYECKHUX KOJIeOaHUH.
[IpeBparienue sHEprun

bubmmoteka IIOK
https://m.edsoo.ru/ffOcaf06

13

JlabopaTopHas pabota
«MccnenoBanne 3aBUCUMOCTH
Mepro/Ia MajbIX KoJeOaHuil Tpy3a Ha
HHUTHU OT JJIMHBI HUTHU U MAaCChI I'py3a»

14

Koneb6arenbubiii koHTYp. CBOOOIHBIC

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



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

QJICKTPOMArHMTHBIC KoJIeOaHUS B
nacajibHOM KoJieOaTeIbHOM KOHTYpC.
Amnanorus MCKAY MCXaHUYCCKNMU U
OJICKTPOMAariHMTHBIMHA KOJIEOAHUSIMHU

15

®opmyna Tomcona. 3akon
COXPAHCHUS SHCPIrUr B UACAIIbBHOM
KoJIe0aTeIbHOM KOHTYpE

bubnunoreka LIOK
https://m.edsoo.ru/ffOcb9c4

16

[Ipencrasnenue o 3aTyxaromux
KoseOaHusX. BeIHYKICHHBIC
MeXaHHYecKue konebanusa. Pe3onanc.
BreIHyKICHHBIC 2JIEKTPOMAarHUTHBIC
KoJeOaHus

bubnunoreka LIOK
https://m.edsoo.ru/ffOcbb86

17

Ilepemennsblit Tok. CUHYCOUJAJIbHBII
MepEMEHHBIN TOK. MOIIHOCTh
MEPEMEHHOT0 TOKa. AMIUTUTYAHOE U
JICWCTBYIOIIEE 3HAYEHHUE CHIIbI TOKA U
HaIpsKEeHUs

bubmmoteka IIOK
https://m.edsoo.ru/ffOcbd34

18

19

20

Tpaucpopmarop. Ilpoussoacrso,
nepeavya u noTpedieHue
JIEKTPUYECKON SJHEPTUN

YCTpOUCTBO U MPAKTUUYECKOE
MIPUMEHEHHNE IEKTPUIECKOT0 3BOHKA,
reHeparopa NepeMeHHOro TOKa,
JIMHUH 3JIeKTponepeaady

DKOJIOTHYECKUE PUCKHU TIPU
MPOU3BOJICTBE JIEKTPOIHEPTUH.
KynbTypa ncnosnp3zoBanus
3JEKTPOIHEPTUH B TOBCEAHEBHOMN
KU3HU

bu6nunorexa LIOK
https://m.edsoo.ru/ff0cc324



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

MexaHuyeckue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. CkopocTb

bubnunoreka LIOK

21
pacnpoCTpaHEeHUS U JUTMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[Tonepeunble ¥ MPOIOJILHBIE BOJIHBI
99 3ByK. CKOpOCTH 3BYyKa. ' pOMKOCTh bubmmoreka [JOK
3ByKa. Beicora Tona. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
DNeKTPOMarHUTHBIE BOJIHBI, UX
23 cBoiicTBa 1 ckopocTs. [llkana bubmmorexa LIOK
P ' https://m.edsoo.ru/ffOccfe
AIEKTPOMATrHUTHBIX BOJIH
[TpuHIMIIBI paTUOCBSI3U U
24 TeneBuieHus. Pa3Burue cpeacTs
cBsi3u. Pagmonoxkarus
o5 KonTponbnas pabota «KoneGanus u bubmmoreka [JOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpsimonHENHOE pacpoOCTpaHEHHE
26 CBETa B OJTHOPOJHOM Cpeje. bubmuoreka [JOK
Todeunblili ICTOUHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
CBeTa
OTtpaxenue cBeTa. 3aKOHbI
27 oTpaxxeHus ceera. [loctpoenue bubmmorexa LIOK
P peta. FoeTp https://m.edsoo.ru/ff0cd4e0
M300paKeHM B IJIOCKOM 3epKajie
IIpenomnenue ceera. [TonHoe
28 BHYTpEHHee oTpakeHue. [IpenenbHblil bubmuorexa [JOK
YTOJ TTOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKCHHUS
29 JlaGopatopnas pabora «3mepenue bu6muoreka [JOK
[1OKa3aTelIs IPEJIOMIICHHUS CTEKIIa https://m.edsoo.ru/ffOcd67a
30 JIun3el. [Toctpoenune n300pakeHuii B bubnuoteka [JOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a

nH3e. Popmysia TOHKOM JIMH3HI.
VBenu4yeHue JTNH3EI

https://m.edsoo.ru/ffOcddle

Jlaboparopnas pabota

31 «MccrnenoBanue cBOCTB
M300paXEHUI B TUH3AX»
Hucnepcus cera. Cl0KHBIN COCTaB
39 oenoro ceera. L[er. JlabopaTopHas
pabota «Habmonenne aucnepcuu
CBETa»
33 Nnrtepdepennus creta. Audpaxims bubmmoreka [JOK
ceera. JludpakinonHas pemérka https://m.edsoo.ru/ffOced22
34 [TonepeyHOCTh CBETOBBIX BOJIH. Bbu6moteka [JOK
[Tonsapuzanus cBera https://m.edsoo.ru/ff0cf02e
35 OnTrueckue MpruOOpPbI U yCTPOUCTBA U
YCIIOBHSI UX 0€301MacHOTO IPUMEHEHUS
['paHuIBl TPUMEHUMOCTH
36 KJ1accuueckor MexaHukH. [locTynarel bubnnorexa [JOK
CIIELIMAIBHON TEOPUU https://m.edsoo.ru/ffOcf862
OTHOCHUTEIIEHOCTH
OTHOCHUTENBHOCTH OJIHOBPEMEHHOCTH. BuG OK
nom
37 3ameyIeHre BpEMEHH B COKpAIlleHUE mmorera L
https://m.edsoo.ru/ffOcfa42
JUTUHBI
OHeprust ¥ UMNYJIbC PENSTUBACTCKON Bu6 OK
38 gacTuilbl. CBS3b MAacChl C YHEPTUEH U noimorexa L
https://m.edsoo.ru/ffOcfc68
UMITYJIECOM. DHEPTHsl OKOS
Kontponbnas padota «Onrtuka. BuG OK
39 OCHOBBI CIETIHATTHFHON TEOPUHU nomorexa I

OTHOCHUTCIIBHOCTH»

https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0cdd1e
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

®otounbl. opmyna [Mnanka. DHeprus

bubnunoreka LIOK

40
Y UMITYJIBC JOTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIIEI0BAHUE Eu6 [TOK
nOIMoTEKA
41 . A.T.
porosppexra. Ompirer https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHs!l poTorddekra. YpaBHeHHE
42 BﬁHmTegI)Ha H(E(I)Q)OTOSQ);eKTa bubmorexa LOK
g ) https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» porospdexra
Jasnenue ceera. Onbitsl [1. H.
43 JlebeneBa. X¥MHUYECKOE E€HCTBIE bubmorexa [IOK
AcBa. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHu4eckue ycTpoucTBa u
MPaKTHYECKOE TPUMEHCHHUE:
44
(boTorMeMEeHT, POTOAATUHK,
CONHEeYHas OaTapesi, CBETOUOT
45 Pemenue 3amad mo reme «1eMEHTHI bubmmoteka IIOK
KBaHTOBOM OIITHKH) https://m.edsoo.ru/ff0d0302
Mogens aroma Tomcona. ONbBITHI
46 Pezepdopaa mo paccesHuio o-4actu bubmmorexa [TOK
POHOPA P t https://m.edsoo.ru/ff0d091a
[Inanerapnas mozens aTroma
bubnunorexa LIOK
47 IT b
OcTyIathl bopa https://m.edsoo.ru/ff0d0afa
H3znyyenne u norionieHue (oToOHOB
48 II I/Iyl';{e eXx0/Ie aTOMEIlH co H(;I;o OBHS bubmorexa [JOK
p pexol . g P https://m.edsoo.ru/ffOd0Oafa
SHEPTHUH Ha Apyroi. Buasl ciekTpoB
BoaHoBbIe cBOlicTBa yacTull. BoJIHEI
. bubnuotexa [JOK
49 ne bpoins. Kopnyckynsipro-

BOJIHOBOM nyanu3M. CIIOHTaHHOE U

https://m.edsoo.ru/ff0d0ca8



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
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BBIHYKACHHOC U3JTYUCHUC

50

51

52

53

54

55

OTKpBITI/Ie PaAnO0aKTHUBHOCTHU. OMBITEI

Pesepdopaa no onpexnenenuio cocrasa

PaaAOAKTUBHOI'O U3JTYUYCHUSA

CgoiicTBa anbda-, 6era-, raMma-
u3nydeHus. Bnusaue
PaINOaKTUBHOCTH Ha KUBBIC
OpTraHU3MBI

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otomnbl. Anbda-pacna.
DNEeKTPOHHBIN U TO3UTPOHHBIN OeTa-
pacnan. 'aMmma-u3inydenue

OHeprus CBA3M HYKJIOHOB B S7pE.
SnepHsle peakuuu. A nepHblil
peaxtop. [Ipobaembl, mepCcreKTUBEL,
JKOJIOTUYECKUE ACIIEKTHI A1EPHOMI
JHEPIreTUKU

DneMeHTapHble yacTulbl. OTKpBITHE
MO3UTpoHa. MeTo1bl HAOMIOACHUS U
pEruCTpaly JIEMEHTAPHBIX YACTULL.
Kpyrieiii cton «®yHnameHTaabHble
B3anmMoaercTBUg. EMMHCTBO
(bU3UIECKON KapTUHBI MUPa»

OTamnsl pa3BUTUS ACTPOHOMUHU.
[TpuknagHoe 1 MUPOBO33PEHUECKOE
3Ha4YeHue acTpoHOMHUU. Bun
3BE3HOrO Heba. Co3Be3ausl, spKue
3BE3/TBI, UTAHETHI, X BHIIMOE
nswkenne. ColHeuHast cucTeMa

bub6nmmoreka [IOK
https://m.edsoo.ru/ffod0fd2

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1162

bubmmoteka IIOK
https://m.edsoo.ru/ff0d1356

bu6nmorexa LIOK
https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

56

Comnnaue. CoyHeuHast aKTUBHOCTD.
Hctounuk sHeprun CosiHia v 3BE311

S7

3BE3/bI, UX OCHOBHBIE
XapaKTEePUCTUKU. 3BE3/IbI TTITABHOU
II0CJIEI0BATENbHOCTU. BHYTpeHHEE
cTpoeHue 3BE311. COBpeMEHHbIE
MPEACTABICHUS O IIPOUCXOKICHUU U
sBomtounu CoJiHIA U 3BE3]

58

Muneunsiii [lyte — Hama I'anakTuka.
[Tonoxenue u nmxenue CoyHua B
lNanaktuke. I'anaktuku. Y€pHbie
JBIPBI B SIPAX TaJaKTUK

59

Bcenennas. Pazberanue rajakTuk.
Teopus bonbpmoro B3peIBa.
PennkroBoe u3nydeHue.
MeraranakTuka

60

61

HepemeHHHe HpO6J’IeMH ACTPOHOMUU

KonTtpomnbHast pabota «1eMeHTHI
aCTPOHOMMUU U aCTPOPUIUKI

62

O6o06matonuii ypok. Ponb pusuku u
aACTPOHOMHUHU B SKOHOMHUYECKOI,
TEXHOJIOTHYSCKOM, COIMATbHON 1
ATUYECKOH cdepax AeaTeTbHOCTH
YyesoBeKa

63

O6o0maromuii ypok. Poms u mecto
(U3HUKN 1 aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTHHE MHUPA

64

O6o06maromuit ypok. Poib




(busnueckoit Teopun B HOpMHUPOBAHUH
MpEeACTABICHUH 0 (PU3NIECKOM
KapTUHE MHpa

Oo6o06maromuii ypox. Mecto
65 ¢bu3nvecKkoil KapTHHBI MUpa B 00IIEM
PSLy COBPEMEHHBIX €CTECTBEHHO-

HAy4YHBIX IPEJICTABICHUN O IPUPOE

66 PesepBHbIil ypok. MaruutHoe noie.

QHGKTpOMaFHI/ITHaSI HHAYKIOUA

PesepBHblit ypok. OnTrka. OCHOBBI
67 CHeIUaIbHON TEOpUHr
OTHOCHUTEIIbHOCTH

Pesepnbiii ypok. KBantoBas ¢pusuka.
68 DneMeHThl aCTpPOHOMUU U
acTpo(U3HUKH

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC

Koxa
NPOBEPAEMOro
pe3yJbTara

10.1

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'IbHOI71 nporpaMmal CpeaHeEro oﬁmero 06pa3OBava

JleMOHCTpUpOBaT, Ha TpUMEpax poJib W MecTo (u3uku B
(hopMUPOBaHUHM COBPEMEHHOW HAy4yHOW KapTHHBI MHpa, B Pa3BUTUHU
COBPEMEHHOM TEXHUKHU M TEXHOJIOTMH, B MPAKTUYECKON AEATEIbHOCTH

moaen

10.2

Y4YuUTBIBaTh TPAHHIIBI IPUMEHEHHUS H3YYCHHBIX (U3NYECKUX MOIECTICH:
MaTepuaibHas TOYKA, MHEPHHANbHAs CHCTEMa OTCYETa, aOCONIIOTHO
TBEPOE TEJO, UICATIbHBIN I'a3; MOAEIN CTPOEHUS I'a30B, )KUJIKOCTEN U
TBEPABIX TEJ, TOYEYHBIM JJIEKTPUYECKUN 3aps] — IpU PEUICHUH

¢bu3nveckux 3a1aq

10.3

10.4

Pacnio3naBath (u3mueckue sBieHUs (IPOIECCH) U OOBICHATh MX Ha
OCHOBE 3aKOHOB MEXaHHKH, MOJEKYJISIPHO-KUHETUUYECKOW Teopuu
CTpPOCHMsI BELIECTBA U  DJIEKTPOJUHAMHKHU: PpPAaBHOMEPHOE U
PaBHOYCKOPEHHOE MpPsIMOJIMHEHHOE JBUXKEHHE, CBOOOJHOE MajeHue
T€d, JABWXKEHHE IO OKPY)XHOCTHU, WHEpLUs, B3aUMOJCIHCTBUE TeEI;
mupdy3usi, OpOYHOBCKOE JBHUIXKEHUE, CTPOCHHE KHUAKOCTEH U
TBEPABIX  TeN, U3MeHeHHe oObéMa Tel TMpU  HarpeBaHUU
(oxJlaXk1eHnHn), TeIJIOBOE paBHOBECHE, HCIApEHHEe, KOHJEeHCcalus,
IJIaBJI€HUE, KpUCTAJUIM3AlMsl, KHUIIEHHE, BIAXHOCTb BO3]yXa,
MOBBIIICHNUE JAaBJICHUS ra3a Py €ro HarpeBaHUU B 3aKPBITOM COCY/IE,
CBA3b MEXAYy I[apaMeTpaMH COCTOSIHMSI Ta3a B M30IpoLeccax;

QJICKTpU3anus T, B3aUMOJICHICTBHE 3apgaa0B

OnuceiBaTh MEXaHWYECKOE JIBWKEHHME, UCMONb3ys (U3NYEecKHe
BEJINYUHBL: KOOPJIHMHATA, IIyTh, IEPEMEIIEHUE, CKOPOCTh, YCKOPEHHE,
Macca Tella, CWJIa, WMIYJIbC Tella, KWUHETUYECKas DHEPIus,
MOTEHIMaJbHasE OSHEprHs, MeXaHudeckas paboTa, MexaHU4yecKas
MOIITHOCTh; TIPY ONMMCAHUH MPABUIIBHO TPAKTOBATh (PU3NUECKUNA CMBICH
HCIOJIb3YEMBIX BEJIWYMH, MX OOO3HAUYEHHS M EIUHMIIBI, HAXOIUTh
(hopMyIIbl, CBSI3bIBAIONINE JAHHYIO (PU3NYECKYIO BEIIMYUHY C APYTUMU

BCINMYMHaMU

10.5

OnuceiBaTh HU3YUYCHHBIC TCIIJIOBLIC CBOMCTBA Te€I U TEILUIOBBIC




10.6

10.7

10.8

SIBIICHUSI, UCHOJBb3ys (U3MUYECKUE BEJIMYMHBI: JIaBJICHHE Tasa,
TEMIEpaTypa, CPEAHssI KHHETUYECKas DJHEPrHs XaOTHUYECKOIo
JBYDKCHHSI MOJICKYJ, CpEAHEKBaJpaTH4Has CKOPOCTb MOJICKYI,
KOJIMYECTBO  TEIUIOTHI, BHYTPEHHSS  JHeprusi, pabora rasa,
KO3(pPUIIMEHT TOJIE3HOrO0 JCWCTBUS TEIJIOBOTO JBUTATENS;, MU
OMHUCAaHUU MPaBHIIbHO TPaKTOBATh busnueckuit CMBICIT
UCTIOJIb3YEMbIX BEJIUYHMH, UX O0O3HAYEHHUS W EAMHHUIbI, HAXOIUTh
(bopMyIIbl, CBS3BIBAIOIINE JAHHYIO PU3HUUECKYIO BETHUYNHY C APYTHMHU

BCIIMYHUHAM

OnuceiBaTh H3y4YeHHbIE JJEKTPUUECKHE CBOWCTBAa BEIECTBA U
JNEKTPUYECKUE  SIBIICHUsI  (MPOILECCHI), HCIONB3ys  (hU3UYECKHe
BEJINYUHBI: ANEKTPUYECKUN  3apsif, ANEKTPUYECKOE  TIOJIE,
HanpspKEHHOCTh  TMOJIA, TMOTEHIMANl, Pa3HOCTh MOTEHIUAJIOB;, MpH
ONMCAaHUU MPABWILHO TPAKTOBATh (PUIUUYECKUI CMBICI HCIIOJIb3yEeMbIX
BEIMYMH, WX OOO3HAYCHHS W CJWHUIBI;, YyKa3bIBaTh (HOPMYIIBI,
CBS3BIBAIOIIME JAHHYIO (DU3UYECKYI0 BEIWYMHY C JAPYTUMHU

BCINYMNHaMN

aHAIM3UpOBaTh (PU3MUECKUE TPOLECCHl M  SIBJICHHS, HCHOJb3Ys
¢u3nyeckye 3aKOHbI U MPUHLMUIIBL: 3aKOH BCEMUPHOTO TAroteHus, I, 1l
u Il 3axonsl HploTOHA, 3aKOH COXpAaHEHUS MEXaHUUYECKON IHEpPIruH,
3aKOH COXPaHEHMsI UMITYJIbCa, IPUHLUI CYNEPIIO3ULIUN CUJI, TPUHLIUIT
paBHONpABUsA HMHEPLUUAIBHBIX CUCTEM  OTCUETA;  MOJIEKYJSPHO-
KMHETUYECKYIO TEOPHUIO CTPOEHHsS BELIECTBA, a30BbIE 3aKOHBI, CBS3b
CpeIHEell KUHETHMYECKON SHEpPruu TEIUIOBOTO JBMIKEHMSI MOJIEKYI C
aOCOJIIOTHOM TEMIlepaTypoil, MEepBBIA 3aKOH TEPMOJAMHAMUKH, 3aKOH
COXPAaHEHHs DJJIEKTPUUYECKOTo 3apsaa, 3akoH KynoHa; mpu 3TOM
pa3nuyath CIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTHYecKoe

BBIPAKEHHUE U YCIIOBUS (TPaHMIIbl, 00JIaCTH) IPUMEHUMOCTH
OOBACHATh OCHOBHBIC MPHUHIUIBI JCUCTBUS MAIIWH, NPUOOPOB U

TEXHUYECKHUX YCTPOMCTB; pa3iuyaTh YyCJIOBHS HX 0€30IacHOro

HCIIOJIb30BaHUS B IIOBCEIHEBHOM KU3HU

10.9

BbINOMHATE SKCIIEPUMEHTHI IO UCCIIEI0BaHUIO0 PU3NYECKUX SIBICHUN U
IIPOLIECCOB C UCIIOJIB30BAHMEM IPSIMBIX M KOCBEHHBIX U3MEPEHUI; IIPU
5ToM (GOopMYIHpOBaTh NpodieMy (3a1ady) MW THIOTE3y Yy4yeOHOro
JKCIIEPUMEHTa,  coOMpaTh  YCTaHOBKY W3  MPEIJIOKEHHOTO

00opynoBaHusl, MPOBOIUTH OMBIT U (POPMYITHPOBATH BHIBOIBI

10.10

OCYIHCCTBJ'IS[TB mpsAMbIC W KOCBCHHBLIC H3MCPCHUMA (i)I/ISI/I‘-IeCKI/IX

BEJIMYMH; MpPHU 3TOM BBIOMpATh ONTUMAIbHBIA CIIOCOO U3MEpPEHHS U




HCIIOJIB30BaTh N3BCCTHBIC METO/IbI OLICHKN HOFpGHIHOCTGfI I/IBMepeHI/Iﬁ

10.11

10.12

UccnenoBaTh 3aBUCUMOCTH MeEXAYy (QU3NYECKUMHU BEJIMYMHAMH C
HCIIOJIBb30BAHUEM IIPSAMBIX H3MEPEHMM; IIPU 3TOM KOHCTPYHPOBATh
YCTAHOBKY, (pUKCHpOBaTh pe3yabTaThl MOJYYCHHOW 3aBUCHUMOCTH
(bu3MyYecKUX BEIMYHUH B BUE TAOIUI U rpaduKoB, AeIaTh BHIBOABI IO

pe3yibTaTaM UCCICI0BaHNA

CobmromaTe mpaBmiia  0O€30MAacHOTO  Tpyda TPU  MPOBEIACHUU
UCCIICIOBAaHU B  paMKax y4eOHOro O3KCIEpHUMEHTa, Y4eOHO-
HCCIIEIOBATENIBCKOW M MPOECKTHOM JEATEIIBHOCTH C MCIOJIb30BaHUEM

M3MEpUTENbHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYyI0BaHUS

10.13

Pemate pacuérHble 3aa4M C SIBHO 33JaHHON (PU3MUECKOW MOJENbIO,
UCHOJIb3ysd (PU3MUECKHE 3aKOHbl M TNPHUHIMIIBI, HAa OCHOBE aHalIM3a
yCIOBUSA  3aJaud  BbIOMpaTh  (PU3MUYECKYIO MOAEb, BBLACIATDH
¢du3nueckrue BENWYUHBI U (OPMYIIBI, HEOOXOIUMBIE ISl €€ PEIICHUS,
IIpOBOAWTD paCLIéTI)I 1 OOCHHUBATH PCAJIBHOCTD MOJYUYCHHOTO 3HAUYCHUA

(bu3nUecKoil BETUYNHBI

10.14

10.15

10.16

10.17

10.18

Pemarsn Ka4CCTBCHHBIC 3aJa4yu: BBICTPAUBATDb JJOI'M4YCCKHU
HCTIPOTUBOPCUUBYIO LCIIOUKY paccy;meHHﬁ C OHOpOﬁ Ha HU3YUCHHBIC

3aKOHBI, 3aKOHOMCPHOCTH U (bHBI/I‘ICCKI/IG SABJICHUSA

Hcnonp3oBaTe MNpU  peLICHMH YY4EOHBIX 3aJad  COBPEMEHHBIE
MH(OPMALIMOHHBIE TEXHOJOTMHM JUIsl TIOUMCKA, CTPYKTYpHUPOBAHMS,
MHTEpIpeTalMi W NPEACTABICHUS y4eOHOW U HAy4YHO-TIOMYJISIPHOM
uHpOpMalUY, NOJYYEHHOM M3 Pa3IUYHBIX HUCTOUYHUKOB; KPUTHUYECKH

AHAIIU3UPOBATD MMOJIYIaCMYIO I/IH(I)OpMaI_II/IIO

[IpuBoAMTH TpHUMEpBI BKJIaJa POCCUHCKUX U 3apYOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAayKH, OOBSICHEHHE HPOIECCOB OKPYKAIOIIETO

MHpa, B pa3BUTUC TCXHUKH U TEXHOJOTHI

Hcnonp3oBaTth TeopeTnyeckue 3HaHUSA MO (U3MKE B IMOBCEAHEBHOU
YKU3HH 11 oOecrieueHns 0€30MacHOCTH MpU OOpaIlleHuH ¢ IpudopaMu
U TEXHUYECKUMH YCTPOMCTBaMM, JMJsi COXpPAHEHUs 3J0pPOBbS U

CO6JIIO,I[CHI/I}I HOPM 5KOJIOTUYCCKOTO ITOBCACHHUA B oxpyncaromeﬁ cpeac

PaGoTtate B rpymnie ¢ BBINOJIHEHUEM PA3IUYHBIX COLUAIBHBIX POJIEH,
IUTAaHUPOBAaTh  paboOTy  TPYIIbI, PAUOHAIBHO  paACHpPENeNATh
00S13aHHOCTH U IIJIAHUPOBAaTh JESATENbHOCTh B HECTaHIAPTHBIX
CUTYyallUsIX, aJIeKBaTHO OLIEHMBAaTh BKJIAJl KaXXJIOTO W3 YYaCTHUKOB

TPYIIBI B peLIeHHE pacCMaTPUBAEMON MTPOOIIEMBI




11 KIIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThI 0CBOEHHUSI OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrPaMMBbI CpeIHero 001ero odpa3oBaHusi

111

11.2

JleMOHCTpHpOBaTh Ha TMpUMEpax polb W MecTo (PU3MKH B
(OopMHpPOBAaHUN COBPEMEHHOM Hay4yHOM KapTHHBI MUpPA, B Pa3BUTHU
COBPEMEHHOM TEXHMKHU M TE€XHOJIOTHH, B MPAKTUYECKOU ACATEIbHOCTH
JFO/IEeH, IEJTOCTHOCTD U €IMHCTBO (PU3UUECKOM KapTHHBI MUPa

VY4uTBIBaTh I'PaHULIBI IPUMEHEHUS U3YYEHHBIX (PU3MYECKUX MOJeneil:
TOYEUYHBIN NIEKTPUYECKUN 3apsAl, slepHas MOJAEIb aTOMa, HYKIIOHHAs

MOJIEJIb AaTOMHOTO SiApa MPH peIIeHN: (prU3nYecKux 3aaad

11.3

11.4

Pacnio3naBate ¢u3uueckue siBIeHUS (MIPOLECCH) U OOBSICHATh MX Ha
OCHOBE  3aKOHOB  QJIEKTPOAMHAMUKH M  KBAHTOBOM  (PU3MKHU:
IEKTPUUECKasi MPOBOJUMOCTb, TEIJIOBOE, CBETOBOE, XMMHUYECKOE,
MarHuTHOE  JCWUCTBUS  TOKa, B3aUMO/IeiCTBHE MarHuTOB,
9JIEKTPOMArHUTHAsE WHAYKIUS, JEHCTBUE MArHUTHOTO TIOJIsI Ha
IPOBOJHUK C TOKOM UM JBWXKYIIMHCA 3apsl, 3JIEKTPOMarHuTHbIE
KonebaHus W BOJHBI, MPSMOJIMHEHHOE pPacHpOCTpaHEHUE CBETa,
OTpaXEHHEe,  TNpeloMiIeHHe, UuHTephepeHIus, Audpakuus u
MoJIIpU3alusl CBeTa, AMCIEPCHUS CBETa, (OTORIEKTpUUECKUil 3 dexT
(potoaddekt), cBeToBOE AaBleHHWE, BO3HHUKHOBEHHME JIMHEWYATOTO
CIeKTpa aToMa BOJOpPOJA, €CTECTBEHHass U  HCKYCCTBEHHas

PAaAOaKTUBHOCTD

OmnwuceiBaTh  W3yYeHHBIE CBOMCTBAa  BeIIeCTBA  (DJIEKTPHUECKUE,
MarHuTHbIE, ONTHYECKUE, DJIEKTPUUECKYIO0 MPOBOJAUMOCTh Pa3IUYHbBIX
Cpel) U DJIEKTPOMAarHUTHbIE sBJIEHUS (TPOIECCHI), HCIOJIb3Ys
¢usnyeckue  BEIMUYUHBI:  DJIEKTPUYECKUM  3apsa, cuia  TOKa,
ANEKTPUYECKOE  HANpsIKEHUE,  AJIEKTPUYECKOE  COMpPOTUBIICHHE,
pasHocth moteHnuanoB, JJC, pabota Toka, MHAYKIHS MarHHUTHOTO
nosid, cuna Awmmnepa, cuwia JlopeHna, WHAYKTHBHOCTb KaTyILKH,
9HEPrusl NIEKTPUYECKOTO M MATrHUTHOTO IIOJIEW, MEPHOJ] M 4YacToTa
KojeOaHuil B KojeOaTeIbHOM KOHTYpE, 3aps]l U CHIa TOKa B Ipoliecce
rapMOHHYECKHUX 3JIEKTPOMAarHUTHBIX Koje0aHui, boxycHoe
paccTosiHuE W ONTHUYECKas CHJIAa JIMH3BL, IPU ONHCAHUU IPAaBHIIBHO
TPAaKTOBaThb (PU3MUECKUI CMBICT HCIOJB3YEMbIX BEIHYMH, HX
0003HaYeHMUsI U E€OUHMIBI; YyKa3blBaThb (OPMYJIbIL, CBSA3BIBAIOIINE

JTaHHYI0 (PU3MYECKYIO BETUUHUHY C JPYTUMU BETUYUHAMU




11.5

11.6

OnuceIBaTh HU3Yy4YCHHBIC KBAHTOBBIC SABJICHUA U IMMPOLICCCHI, UCITIOJIb3Ys
(bmuqecxne BCJIMYUHBI: CKOPOCTHb JJICKTPOMATIHUTHLIX BOJIH, JJIMHA
BOJIHBI M 4YaCTOTa CBE€TA, JSHEPIrusd MU HMIIYJIBC (I)OTOHa, nepruoag
moaypacmnaga, OSHEpPIrusd CBsA3HM AaTOMHBIX AOC€p, IIPU OIHMCAaHUH
IIpaBUJIbHO TPaKTOBATb q)HBquCKI/Iﬁ CMBICJT UCITIOJIb3YCMbIX BCJIIMYHH,
nXx 0003HAUYCHUS H CAWHUIIBI, YKa3bIBaATb q)OpMy.]ILI, CBA3BIBAIOIIUC
JaHHYIO (bI/ISI/ILIeCKy}O BCIIMYMHY C IPYIrHMHU BCINYUHAMHU, BBIYHUCIIATH

3HAYCHUC (bHSH‘IGCKOfI BCJINYHHBI

AnanmusupoBath (U3MYECKHE TPOLECCHl W SBICHHS, HCIIOJIb3YS
¢usnveckue 3aKOHBl M OPUHIUNBL  3akoH Oma,  3aKOHBI
MOCJICOBATEIBHOTO M TMAapajUIeIbHOIO COCIUHEHUS TPOBOJIHUKOB,
3aKkoH [[xoyns — JleHna, 3aKOH 3JI€KTPOMarHUTHOM MHAYKIIMM, 3aKOH
MPSIMOJIMHEHHOTO PaclpOCTPAHEHUSI CBETA, 3aKOHBI OTPAKEHHSI CBETA,
3aKOHBI ~ TNPEJIOMJICHUS  CBETa, ypaBHCHHE ODWHINTEWHA  JIJIs
dotorddekra, 3aKOH COXpaHCHHUS JHEPTUU, 3aKOH COXpaHEHUs
UMITyJIbCA, 3aKOH COXPaHEHHUS OJCKTPUUECKOTO 3apsja, 3aKOH
COXpPaHGHHUsI  MacCOBOIO  YHWCJA, TMOCTYyNaTtel  bopa, 3akoH
palMOAaKTUBHOTO pacmaja; TMpd O3TOM pa3indaTh CIOBECHYIO
(bOpMyYIHPOBKY 3aKOHA, €r0 MaTEMAaTHYECKOE BBHIPAKCHUE M YCIOBHUS

(rpaHuIIBI, 00IACTH) TPUMEHUMOCTH

11.7

OHpeIleJISITI) HaIpaBJICHUC BCKTOpPAa HWHAYKIUMKW MArduTHOI'O II0JIA

MIPOBOAHHKA C TOKOM, CHJIbI AMnepa H CHJIbI HopeHL[a

11.8

CtpouTh ¥ ONHUCHIBATH HM300pa)X€HUE, CO3/aBAEMOE  IIJIOCKUM

3€pKaJioM, TOHKOW JIMH301

11.9

BBIMOMHATE SKCIIEPUMEHTHI TIO UCCIET0BAHUIO (PU3NYECKUX SIBICHUN U
MIPOLIECCOB C MCIIOJIB30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHUI; TIpU
sToM (dopmyaupoBaTh MpoOJeMy (3aady) W THUIIOTE3Y Y4eOHOTO
OKCHEPUMEHTa,  COOMpaTh  YCTAaHOBKY M3  NPEIJIOKEHHOTO

O60py,Z[OBaHI/I$[, MMPOBOAUTD OIIBIT U (I)OpMYJ'II/IpOBaTL BBIBOJbI

11.10

11.11

11.12

OCYHICCTBJ'I?ITI) npsAMbIC W KOCBCHHBLIC H3MCPCHUMA (1)I/ISI/I‘~IGCKI/IX
BCJIMYHH, IIPU 3TOM BBI6I/IpaTB ONTHUMAIIBHBIN CIIOCO0 U3MCPCHUA U

HCIIOJIB30BaTh N3BCCTHBIC METO/IbI OLICHKHU HOTpCHIHOCTCﬁ I/IBMCpCHI/Iﬁ

HccnenoBaTh 3aBUCUMOCTH (PM3MUECKUX BEJIWYHMH C HUCHOJIH30BAHUEM
NpSIMBIX ~ M3MEPEHUH; TMPU OTOM KOHCTPYHMPOBAaThb YCTAHOBKY,
¢bukcupoBaTh pe3yJiabTaThl IOTYYEHHON 3aBUCHUMOCTH (PU3MUECKHUX
BEJIMYUH B BUJE TaOIMIl U TpadUKOB, AeNaTh BBIBOBI [0 Pe3yJIbTaTaM

HUCCICIOBaHUA

CobmomaTeh mpaBuia 0Oe30MacHOro Tpyna MpH  [POBEIECHUU




UCCIIEIOBAaHUH B paMkKax y4eOHOTO OSKCIEpPUMEHTa, YydueOHO-
HCCJIEN0BATENbCKON U MPOEKTHOW AEATEIbHOCTU C MCIOJIb30BAHUEM

WU3MEPUTENIbHBIX YCTPONCTB U 1a00OPaTOPHOTO 000PYI0BAHUS

11.13

Pemate pacuérHble 3aa4M C SIBHO 3aJaHHOM (DU3MUYECKON MOJEIBIO,
UCHOJb3ysd (PU3MUECKUE 3aKOHbl M INPUHIMIIBI, HA OCHOBE aHalIM3a
yCIOBHUSA  3aJaud  BbIOMpaTh  (PU3MUECKYIO MOJAEb, BBLACIATDH
¢du3nueckre BENMUYUHBI U (OPMYIIBI, HEOOXOIUMBIE ISl €€ PEIICHUs,
IIpOBOAUTD paC‘-IéTBI 1 OLCHHUBATH PCAJIbHOCTDH IMOJYUYCHHOTO 3HAYCHHUA

(bu3nYecKoil BETUYNHBI

11.14

11.15

11.16

Pemarr ~ kauecTBeHHBIE  3aJauu: BBICTpAauBaTh  JIOTUYECKHU
HEMPOTUBOPEUUBYIO LIEMIOUKY PACCYXKICHHM C OMOpPOil HAa M3y4eHHbIE

3aKOHBI, 3aKOHOMCPHOCTH U (bHBI/I‘ICCKI/IG SABJICHUSA

Hcnonp3oBaTh mpu  pemieHud yueOHBIX 3aJad  COBpPEMEHHbBIC
MH()OPMAIIMOHHBIC TEXHOJIOTHMH JUISl TIOMCKA, CTPYKTYpUPOBAHHS,
MHTEPIpETAlMd M TPEJCTABICHUS Y4eOHOH W HAyYHO-TIOMYJISIPHOM
nH(OpMaLIUY, MOJYYEHHON U3 Pa3IUYHBIX MCTOYHUKOB;, KPUTHUYECKU
aHAJIM3UPOBATH MOTYYaeMyI0 HH(OPMALIUIO

OOBSCHATh MPUHIUIBI ACHCTBUS MaIIUH, MPUOOPOB M TEXHUYECKHUX
YCTPOMCTB; pa3iuyaTh YCJIOBUSI MX O€30IMaCHOTO HCIOJIb30BAaHUS B

HOBCEIHEBHOU KU3HU

11.17

[IpuBonuTE HpHUMEpHl BKJIala POCCUHCKUX U 3apyO€KHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE IMPOLIECCOB OKPY’KAIOIIETO

MHpa, B pasBUTUC TCXHUKH U TEXHOJIOTHH

11.18

11.19

Hcnonp3oBaTth TeopeTnyeckue 3HaHUSA MO (U3MKE B IOBCEAHEBHOU
KHU3HH 17151 o0ecriedeHns: 6e30MacHOCTH Ipu 00palleHuH ¢ nprudopamu
U TEXHUYECKUMH YCTPOMCTBAMHM, JJsI COXpPAHEHUs 3I0pOBbS MU

cOOIIOICHUSI HOPM SKOJIOTMYECKOT0 MOBEJICHHUS B OKpPY Katollel cpefie

PaGorarh B rpymie ¢ BBIIOJHEHHEM DPA3JIMYHBIX COLMAIBHBIX pOJIEi,
IUIAaHUpOBaTh ~ pa0OTy  Ipymmbl,  PALMOHAIBHO  pacHpeaessTh
0053aHHOCTM M IUIAHUPOBATh  JIESATEIBHOCTh B  HECTAHAAPTHBIX
CUTyalUsX, aJEKBATHO OLIEHMBAThb BKJIAJ KaXIOr0 U3 YYaCTHUKOB

IPYIIIBI B PELIEHUE paccMaTpUBaeMoil MPooIeMbl




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Kon Koa npoBepsiemoro

IIpoBepsiemMble 3J1eMeHTBHI COIeP:KAHUS
pa3nena Jj1eMeHTa

OU3NKA 1 METO/JIbI HAYYHOI'O ITO3HAHU A

®uzuka — Hayka o npupoae. Hayunbie
11 METObI MMO3HAHUS OKpYXkaroiero Mmupa. Poib
JKCIIEPUMEHTa M TEOpUHM B  Tpoliecce

MIO3HAHUS TIPUPOJIBI. DKCIIEPUMEHT B (pr3HKe

MopenupoBanue (U3MUECKUX SBICHUH W

1 nporeccoB. Hayunble runote3sl. Ousznueckue
3aKOHBI U TeOopuH. ['paHUIIBI TPUMEHUMOCTH

12 (buznueckux 3aKOHOB. [punanun

' cooTBeTcTBUS. Pomp m Mecto ¢u3uku B

(bopMUpPOBaHMM  COBPEMEHHOH  Hay4YHOU

KApTUHBI MUpa, B IIPaKTUYECKON

JIeSTEILHOCTH TI0AeH

2 MEXAHHWKA

##HPartH#KIHEMATUKA

Mexannueckoe aBmxeHue. OTHOCUTEIBLHOCTD
2.1.1 MeXaHn4YecKoro aBrokeHust. CucrtemMa OoTcUéTa.

Tpaexropus

ITepemernenne, ckopocTh (CPEHSSI CKOPOCTb,
MTHOBEHHass  CKOpPOCTb) U YCKOpEHHe
21 2.1.2 MaTepUaJIbHOM TOUYKH, UX IMPOEKIHH Ha OCH
. CHCTEMBI KOOp/AMHAT. Crnoxenue

MIEpEMELICHUH U CIIOKEHUE CKOPOCTEN

PaBHOMEpHOE U PaBHOYCKOPEHHOE
MIPSMOJIMHENHOE JIBWKEHUE. I'paduku
2.1.3 3aBUCHUMOCTH KOOpJIMHAT, CKOpPOCTH,
YCKOpEHHUH, IIyTH u NIepeMELECHUS

MaTepPIaJIBHOfI TOYKH OT BPEMCHHA




2.2

2.14

2.15

2.16

2.1.7

CBoOopgHoe masienue. Y CKopeHue CBOOOTHOTO

IHagacHus

KpuBonnueliHoe nBuxeHHe. PaBHOMepHOE
IBUKCHHE  MaTepUaJbHOM  TOYKM  IIO
OKPY’>KHOCTH. YTIIOBass CKOPOCTb, JIMHEHHAsA
CKOpPOCTb. Ilepuon u 4acToTa.

LleHTpOCTpEeMHUTEIIFHOE YCKOPEHHE

Texnuueckue YCTPOMCTBA: CIIUJIOMETD,
JIBUKCHHE CHapsAIOB, LENHBIE U PEMEHHBIE
neperayu

[IpakTnueckue paboTHI. N3mepenue
MIHOBEHHOH CKOPOCTH. Hccnenosanue
COOTHOILUEHUS MEXIY MyTSIMHU, MPOUIEHHBIMU
TEJIOM  3a  IIOCJIEJOBATEIbHbIE  paBHBIC
MIPOMEKYTKH BPEMEHH TP PABHOYCKOPEHHOM
JBUKCHUM C HAa4aJlbHOM CKOPOCTBIO, PaBHOU
Hy/10. M3ydeHne NBUKEHUs LIapUKa B BI3KOU
xuakoctu.  M3ydeHwe — IBWKEHUs — Tena,

OpOILIEHHOT0 TOPU30HTAIBHO

#HPari#H## IMHAMUKA

2.2.1

[TpuHIHD OTHOCHUTEIILHOCTH lNanunes.
IlepBeii 3akoH Herorona. HMHepruanbHbIe

CHUCTEMBI OTCUETA

2.2.2

2.2.3

Macca tena. Cuna. IIpuHnun cynepnosunuu

CHUJI

Bropoii 3akoH HproToHa 11 MarepuanbHOU
TOYKM B HWHEPLHAIBHOW CHUCTEME OTCYETA
(UCO). Tperuii 3akon HeloToHa ms

MaTCpHUaJIbHBIX TOUCK

224

2.2.5

3akoH BCCMHUPHOI'O TATOTCHUS. Cua TSOKeCTH.

IlepBas xocMuueckast ckopocTs. Bec tena

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe TpeHue. Cuna TpeHus
CKOJIb)KEHUSI M CHJa  TPEHUs  IOKOS.

Koaddunment tpenus. Cuna conpoTUBICHUS




IIpH ABMXKCHUU TEJIa B d)KUAKOCTH HUJIM I'a3€

2.2.7

2.2.8

2.2.9

HOCTyrIaTeJ'II)HOC M BpamaTCJIbHOC ABHXKCHUC

a0COFOTHO TBEPIOTO Tema

MOMEHT CUJIbI OTHOCUTEIBHO OCH BPALLECHUS.
[Inedo cunbl. YcnoBus paBHOBeCUs TBEPIAOTO
tena B UCO

TexHudyeckue  yCTpPOMCTBA:  MOJMIIUIIHUKH,

JABMXXCHUC NCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[IpakTuuyeckue pabotel. M3yueHue ABMKEHUS
Opycka 10 HAakKJIOHHOH IJIOCKOCTH IOJ
JeicTBUEM HECKOJbKUX cwil. MccnenoBanue
3aBUCHUMOCTH CUJI YIPYTOCTH, BO3HUKAIOIIUX
B JeopMHpPYyeMOH TNpyKUHE U PE3UHOBOM
oOpaslie, OT BEJMYMHBI HUX JeQopMaLuu.
HccnenoBanue yciioBuid paBHOBECHS TBEPAOIO

TCJa, UMCIOIICTO OCh BPaIlllCHUA

2.3

##HPar###3AKOHBI COXPAHEHNM A B MEXAHUKE

I/IMHYJ'ILC MaTepHaﬂLHOﬁ TOYKH, CHCTCMBbI

2.3.1 MaTepUaJbHBIX ToueK. MMmynbc cuiasl u
N3MEHEHHE UMITyJIbCa Tella
2392 3akoH coxpa”eHuss umnyiasca B HCO.
s PeakTnBHOE ABIKEHIE
2.3.3 Pabora cunbl
2.34 MomHOCTb CUJIBI
235 Kunernueckast sHeprus MaTepuantbHON TOYKH.
o TeopeMa 0 KNHETHYECKON YHEPTUH
[TorennmaneHast sHeprus. [loTeHnumanbHas
236 SHEprus yIpyro nepopMHUpOBaHHON
o npyxuHbl. [loTeHuuanbHass dSHeprus Tena
BOJIM3M OBEPXHOCTHU 3eMIIU
[loTeHuManpHple ¥ HENOTEHLNAIbHBIE CHUIIBI.
237 CBsi3b  paboThl HEMOTEHLMAJIBHBIX CHUJ C

N3MCHCHUCM MEXaHU4YEeCKOMH SHEpPTrUuun

CHUCTEMBI TECII. 3aKkoH COXpPaHCHUA




MEXaHUYECKOU SHEPTUU

2.3.8 VYrpyrue u Heynpyrue CTOJIKHOBEHHS
239 TexHHYeCcKkne ycTpOWCTBA: IBUKEHHUE PAKET,
- BOJOMET, KOIIEp, IPYKUHHBIN ITUCTOJIET
[Ipaktuyeckne paboTel. V3ydeHue CBsI3U
2310 CKOpPOCTEM TeJl IpU HEYNpPyroM yzaape.

UccnenoBanme cBsizu  pabOTBl  CHIIBI  C

H3MEHEHHEM MEXaHNYeCKOM OHEpPIuu T€jia

MOJIEKYJISIPHAS ©®U3NKA 1 TEPMOJAMHAMUKA

3.1

#H#Par###OCHOBBI MOJIEKVJIIPHO-KUHETUYECKOW TEOPUU

3.11

OcHOBHBIE MIOJIOKCHHS MOJIEKYJISIPHO-
KUHETUYECKOU TEOPUH. BbpoyHoBckoe
nemkenue. uddysusa. Xapakrep IBHKESHUS U

B3aHMOHeﬁCTBHﬂ 4aCTul BCIICCTBa

3.1.2

Mopgenu CTpoeHHs Ta30B, KUIAKOCTEH H
TBEPABIX TeN W OOBSACHEHHE  CBOWCTB

BC€HICCTBA HA OCHOBC 3THUX MOHeHeﬁ

3.1.3

3.14

Macca wmonekyn. KonnyecTBo BemiecTBa.
[TocTostHHass ABoraapo
TenmoBoe paBHOBecue. Temmeparypa u €€

n3mepenue. [llkana remneparyp Lienscus

3.15

3.1.6

3.1.7

Mopnens  uaeanpHOoro  raza.  OcHOBHOE
ypaBHEHHE MOJIEKYJISIPHO-KMHETHYECKOM

TEOPHUH UACATHHOTO ra3a
AGcomtoTHas TemnepaTypa Kak Mepa cpeaHein
KMHETHYECKOW SHEPrHM TEIUIOBOTO JBUXKEHUS
gactul] ra3a. [llkamna remneparyp Kensuna

VpaBuenue Kianelipona — MeHneneesa.

3akoH /lanbToHA

3.18

I'a30BBIC 3aKOHBI. I/ISOHpOI_ICCCBI B NACAJIbHOM
ra3c¢ ¢ IOCTOAHHBIM KOJIHYCCTBOM BE€HICCTBA.

u30TepMa, H30Xopa, u3obapa

3.1.9

TexHnueckue  ycTpoKcTBa: TEPMOMETD,

OGapometp




3.2

3.1.10

321

3.2.2

[Ipaktrueckue paboTel. M3MepeHue wmacchl
BO3JyXa B KJIaCCHOM KomHare. MccnenoBanue
3aBHCUMOCTH MEXIY NapaMeTpaMH COCTOSHUS

pa3peKEHHOTO ra3a

OCHOBbI TEPMOJIMHAMUKN

TepmoauHamuueckass cucrema. BHyTpeHH:s
JHEprusi TEPMOJUHAMMYECKOH CUCTEMBI H

Ccoco0bl €€ U3MEHEHUS

KomuyectBo Temnotsl u pabora. BuyrpenHss

OHEPIusa OAHOATOMHOI'O UACAJIBHOI'O ra3a

3.23

Buael Temonepenauu: TEMJIONPOBOJAHOCTD,
KOHBEKLHUS, M3IydyeHue. TertoéMKOCTh Tena.
VYienpHass TeEmIOEMKOCTh BellecTBa. Pacdér

KOJIMYCCTBA TCIIOTHI ITPH TCILIOIICpEaAAIC

3.2.4

3.25

3.2.6

[TepBriii 3akoH TepMoauHaMuku. [IpumeHeHue
[IEpBOTO 3aKOHAa  TEPMOIAMHAMUKH K
n3onpoueccam. ['paduueckas uHTEpnpeTarus

paboThI Taza

TenmoBbie MammHbl. [IpuHIMIBL JOElCTBUSA
TEIUIOBbIX MammH. [IpeobpazoBanus sHEpruu
B TemwioBbix MammHax. KoadpounueHt
nmone3Horo  nedctBus  (mamee —  KIIM)

terioBoi MamuHkl. [{ukin Kapuo u ero KII/]

Bropoii 3aKOH TEPMOJIMHAMUKH.
HeoOpatumocTs  mporieccoB B MPUPOJIE.
TertoBeie JIBUTATENN. DKOJIOTHYECKUE

HpO6JI€MLI TCIINIOOHCPICTUKHA

3.2.7

Texnuyeckue YCTPOMCTBA: JBUTaTEb
BHYTPEHHETO Cropanus, OBITOBOM

XOJIOAUJIBHUK, KOHAUITUOHCD

3.2.8

[IpakTuueckue padotsl. U3mepenue ynenbHOM

TEIUIOEMKOCTH

3.3

##HPar### AT PET ATHBIE COCTOSHUSA BEILIECBA. ®A30BBIE

[NEPEXO/IbI




4.1

331

3.3.2

[TapoobpazoBanue u KoHAeHcaus. Vcnaperue
u KUIICHHUE. VY nenpHas TEIUI0Ta
napooOpazoBaHusi. 3aBUCUMOCTh TEMIIEPATYPhI

KHIICHHUA OT JaBJICHUSA

AOcCon0THAsET W OTHOCUTEIbHAs BIIAXKHOCTH

BO3Ayxa. HachllieHHbIH nap

3.3.3

3.34

Teépnoe TeJIO. Kpucrannnueckue u
amopdHbie Tena. AHU3OTPONHUS  CBOWCTB
KpHUCTAIJIOB. Kunxue KPUCTAJLIBL.

CoBpeMeHHbIE MaTepHalIbl

[InaBnenve u KpucTayuM3auus. Y JenbHas

TCILJIOTA IJIaBJICHHUA. CY6JII/IMaI_II/I$I

3.35

3.3.6

ypaBHCHI/Ie TEII0BOro OajaHca

TexHudeckue yCTpOMCTBA: THUIPOMETp U
IICUXPOMETP,  KaJOPUMETP,  TEXHOJIOIHH
IIOJIy4YEHUSI COBPEMEHHBIX MaTE€pPUAJIOB, B TOM

YUCJIC HAHOMATCPUAJIOB, © HAHOTCXHOJIOI'NH

3.3.7

41.1

IIpakTuueckue paboTHI. H3zmepenne

BJIAJKHOCTH BO3aYyXa

OJIEKTPOAMMHAMUKA
###HPar#t##OJIEKTPOCTATUKA

Onextpuzanys Ten. DneKTpudeckui 3apsi. JBa

BUJIa DJICKTPUICCKHUX 3apA/10B

412

[IpoBoaHUKY, JUBJIEKTPUKH u

TOJIYIIPOBOAHUKHU

413

3akoH COXPAHCHUSA JICKTPUICCKOT'O 3apdaa

41.4

Bsaumonericteue 3apsnoB. 3akoH Kynona

4.1.5

4.1.6

DnexTpuyeckoe noJie. Hanpsxéanocts
JJIEKTPUYECKOIO TIOJIAL. [TpuHIHN
cyneprnosunuu.  JIuHMM — Hanps>KEHHOCTH

QJICKTPHUYCCKOI'O I10JIA

Pabota cHI  3IEKTPOCTATHYECKOTO  TIOJIS.

Ilorenuuman. Pa3HocTh MOTEHIINAIIOB

4.1.7

HpOBO}IHI/IKI/I U JUSJICKTPUKU B IMOCTOAHHOM




4.2

JNeKTpuYeckoM  mone.  Jluanekrpuyeckas

IIPOHULIAEMOCTh
DNEeKTPOEMKOCTb. Konpencarop.
4.1.8 DNeKTpOEMKOCTh  TUIOCKOTO  KOHJIEHCATOpA.
DHeprus 3apsHKEHHOI0 KOHAEHCaTopa
TexHuueckue  ycTpOHCTBA:  AJIEKTPOCKOI,
419 JNEKTPOMETP, DJIEKTpOCTaTUYeCKasi 3aluTa,
o 3a3eMJICHHE AJIEKTPOIPUOOPOB, KOHJIEHCATOP,
KCEPOKC, CTPYUHBIN IPUHTEP
4110 [IpakTrueckue paboTHI. Nsmepenne

ANEKTPOEMKOCTH KOH/ICHCATOPA

HHPar##H#IIOCTOSIHHBIN DJIEKTPUYECKUN TOK. TOKU B

PA3JIMYHBIX CPEJJAX

YcaoBus CyHIICCTBOBAHUA IIOCTOAHHOI'O

4.2.1 3JEKTpUYECKOro Toka. Mctounuku Toka. Cuna
ToKa. [locTosIHHBIN TOK
4.2.2 Hanpsokenue. 3akon Oma 1715 yyacTka Lenu
423 DNEKTPUUECKOE CONPOTUBJIECHUE. Y IEIbHOE
o COTMPOTUBIICHUE BEIIECTBA
424 [TocnenoBarenbHOe, napaiesbHOe,
o CMEIIaHHOE COeTMHEHHE TIPOBOTHIKOB
Pabota snexTpudeckoro Toka. 3akoH Jlxoyms
4.2.5
— Jlenua
4.2.6 MOMIHOCTB TEKTPUIECKOTO TOKA
anekTpoaBwxkymas cuna (manee — I/C) wu
427 BHYTPEHHEE CONPOTHUBIICHHE HCTOYHHKA TOKA.
o 3akoH Oma i1 TOJNHOM  (3aMKHYTO)
anekTpuueckoi nenu. Koporkoe 3ambikaHue
DneKTpoHHas MIPOBOJIUMOCTh TBEPABIX
128 METAJUIOB.  3aBHCHMOCTH  COIPOTHBIICHUS
o METaJUIOB oT TEeMIIepaTyphbl.
CBepXIpoBOIMMOCTh
429 DnekTpuueckuid TOK B Bakyyme. CBoiicTBa

OJICKTPOHHBLIX ITYYKOB




4.2.10

[TonynpoBoaanku. CoOCTBEHHAS U TPUMECHAS
MPOBOIUMOCTh TOJYIPOBOIHUKOB. CBOWCTBa

p-n nepexoxa. [TomynpoBoIHUKOBBIE TPUOOPHI

4211

DJIEKTPUYECKMH  TOK B DJIEKTPOJIMTAX.
DNEKTPOIUTHYECKAS U CCOLIMAIHS.

DIIEKTPOJIN3

4.2.12

4.2.13

4.2.14

11 KJIACC

DIIEKTPUUYECKU I TOK B rasax.
CaMocCTOSITeIbHBIE U HECAMOCTOSITEIIbHBIN
paspsan. PaznuuHble TUIBI CaMOCTOSITENBHOTO

paspsaa. Mounnus. [1nasma

TexHuueckue YCTPOMCTBA: aMIIepmerp,
BOJITMETP,  pEOCTaT, MCTOYHHUKH  TOKa,
JJIEKTPOHATPEBATEIIbHBIC puOopHI,
3JIEKTPOOCBETUTENIbHBIE TPUOOPHI, TEPMOMETP
COINPOTHUBIICHUS, BaKyyMHBIN MO/,
TEPMUCTOPHI u (doTope3nucTopsl,

HOJIprOBOIIHI/IKOBI)If/'I Auoa, raJlbBaHUKa

IIpakTuueckue paboTHI. N3yuenue
CMELIaHHOTO COECIMHEHMS PE3UCTOPOB.

WN3smepenne OJIC HUCTOYHMKA TOKa M €ro
BHYTpEHHEro conpotusieHus. Habmonenue

QJICKTPOJIMN3a

Kon Koanposepsiemoro

pasaeiia 3JEMEHTA

HpOBepﬂeMue IJIEMEHTBI COACPKaAHUSA

4 DJIEKTPOAMMHAMUKA
###Par#t##MATHUTHOE TTIOJIE. DJIEKTPOMAT'HUTHAA UHAYKIUA
IlocTtosnnple MarHuTbl. B3aumoneiicTBHe
431 MOCTOSIHHBIX MAarHUTOB
4.3 MarauTtHOoe TmoJie. BekTop MarHuUTHOM
432 nHAyKImy.  [IpuHIun — cyneprno3uuuu.

Jluanm marauTHOM wWHAYKiuu. Kaprtunaa

JUHUMA  MAarHuTHOM  MHAYKUMHU  TOJIA




IIOCTOSHHBIX MarHuToB

MarauTHOe T10J€ MPOBOJHUKA C TOKOM.
KapTuna nuHUI 1O JUIMHHOTO MPSIMOTO

IIPpOBOAHHMKA M 3aMKHYTOI'0O KOJIBHEBOI'O

433 MPOBOJIHMKA, KAaTYHIIKU C TOKOM. OIBIT
Opcrena. BzaumoelicTBre MPOBOAHUKOB €
TOKOM
4.3.4 Cuita Amriepa, €€ MOJyJIb M HalpaBJIEHUE
Cuuia JlopeHiia, €€ MOTyJib U HampaBJICHHE.
JIBrokeHue  3apsDKEHHOM — YacTUIbl B
435 OHOPOJIHOM MArHMTHOM mone. PaGora
cuiibl JIopeHia
4.3.6 SIBneHue ANEeKTPOMArHUTHON UHAYKIIUU
4.3.7 [ToTok BeKTOpa MAarHUTHOM MHIYKLIMU
O/1C nnaykuuu. 3aKoH 3IEKTPOMarHUTHOM
438 unnaykuuu dapanes
BuxpeBoe snektpuueckoe mnone. I/C
WHJYKIIMA B TIPOBOJIHUKE, JBIKYIIEMCS
439 MOCTYNATENbHO B OJJHOPOJIHOM MarHUTHOM
oJie
4.3.10 [IpaBuso Jlenia
NHayKTUBHOCTH. fIBIEHME CAaMOMHAYKIWH.
43.11
O/C camonHIyKIIMU
DHeprusi MarHUTHOTO TOJs KaTyIIKH C
4.3.12
TOKOM
4.3.13 ONEeKTPOMAarHUTHOE I10JIE
TexHudeckue  yCTpOMCTBA:  IOCTOSIHHBIE
MAarHHTEHI, AJIEKTPOMATHHUTBHI,
43.14
AJIEKTPOBUTATEb, YCKOPHTENH
AJIEMEHTAPHBIX YaCTHUIl, UHAYKIIMOHHAS TIeUb
[IpakTnueckue paboThLI. Nsyuenne
4315 MarHUTHOTO TOJsi KaTyIIKd C TOKOM.

Uccnenosanne aOeliCTBUS  ITOCTOSHHOI'O

MaramTa Ha paMKy C TOKOM. HccnenoBanue




SABJICHUS 3J'ICKTp0MaFHI/ITHOI71 HHAYKIOUH

KOJIEBAHM 1 BOJIHBI

5.1

#HPart#H#MEX AHNYECKUE U 9JIEKTPOMATI'HUTHBIE KOJIEBAHU A

5.11

5.1.2

KonebarensHass cucrema. CBoOOmHBIE
konebanus. [apmoHmueckue KojaeOaHus.
Ilepwion, uacrtora, amiuktyaa u  (dasa

KOJIeOaHuM

[IpyxuHHBIH MasTHUK. MaTeMaTH4ecKuu

MasaATHHK

513

5.14

5.15

YpaBHeHHE TApMOHHYECKHUX KOJIEOAHUIA.
Kunematuueckoe u JUHAMUYECKOE

OMMCAaHME KOJIEOATEIBHOTO IBUKECHUS

[IpeBpamenue SHEPTUH pu
TapMOHHYECKUX  KOJeOaHUsX. CBs13b
aAMIUTUTYIbI KoJieOaHu HUCXOIHOMN
BEJIMUMHBI C aMIUTUTYJaMH KoyieOaHHil e

CKOPOCTH U YCKOpPEHUs

KoneGarenpupiit  koHTYp.  CBOOOIHBIC
AIIEKTPOMAarHUTHBIE KoneOaHus B
UCUIBHOM  KOJe0aTelbHOM  KOHTYpE.
AHanoruss MeXJay MEXaHHYeCKUMH U
AJIEKTPOMArHUTHBIMH KOJICOaHUSIMHU.

®opmyna TomcoHa

5.16

5.1.7

518

3akoH COXpPAaHCHUS DHEPTUU B HUJACAJIBHOM

KoJe0aTeIbHOM KOHTYpE

BoinyXeHHBIE MEXaHUUYECKHE KOoJeOaHusl.
Pesonanc. Pe3onancnas KpuBasl.
BoinyxneHHnbie AJIEKTPOMAarHUTHBIE

KoJIeOanus.

[lepemennbiii  Tok.  CHUHYycCOUJAJIBbHBIN

HepeMeHHBIfI TOK.

5.19

MomHocTb IIEPEMEHHOT0 TOKA.
AMIUINTYIHOE W JEUCTBYIOIEE 3HAYECHHE

CHJIbI TOKA U HAITPAKCHUSA




5.1.10

5.1.11

5.1.12

Tpancdopmarop. [IponsBoacTBo, mepempayda
U NOoTpeOleHUEe 3JIEKTPUUYECKON SHEPIHUU.
DKOJIOTMYECKUE PUCKHU MPU MPOU3BOJCTBE
JIIEKTPUYECKON JHEPIuu. Kynerypa
WCIIOJIb30BAHUS 3JIEKTPOIHEPTUU B

HOBCEIHEBHOU KU3HU

Texnuueckue ycTpoiicTBa: celicmorpad,
ANEKTPHICCKHIH 3BOHOK, JIMHUN

QJICKTpoIepcaaqd

ITpaktnueckue pabotsl. MccienoBanue
3aBUCUMOCTH IepuoJia MaJIbIX KoseOaHul
rpy3a Ha HUTHU OT JUIMHBI HUTU U MaccChbl
rpy3a. MccienoBanue nepeMeHHOro TOKa B
LEeny W3 IOCJIENOBAaTEIbHO COEINHEHHBIX

KOHACHCATOpPA, KaTYHIKHU U pE3UCTOPa

5.2

#HHPartHMEX AHNYECKUE U DJIEKTPOMAT'HUTHBIE BOJIHBI

521

Mexanuueckue BOJIHBI, YCIIOBHS
pactpoctpanenus. Ilepuon. CkopocThb
pacmpocTpaHeHUss W JJIMHA  BOJIHBI.

HonepeqHLIe " IpOJO0JIbHBIC BOJIHBI

522

5.2.3

###Par### Untepdepenuus u audpaxius
MEXaHUYECKUX BOJH
3Byk. CkopocTh 3Byka. ['poMKOCTH 3ByKa.

BricoTa Tona. Tem0p 3ByKa

5.24

525

QHCKTpOMaFHI/ITHHe BOJIHEI. YcaoBus
HU3JTy4YCHUA OJICKTPOMArdHuTHBIX BOJIH.
Bzaumnuas OopueHTalusl BEKTOPOB E, Buvo

B SHCKTPOMaFHHTHOﬁ BOJIHC B BAKyyM€

CBoiicTBa  JJIEKTPOMAarHUTHBIX  BOJIH:
OTpakeHHE, IPEIIOMIIEHNE, NOJsIpU3aLus,
mudpakius, uHTepheperuus. CKOpoOCTh

QJICKTPOMAIrHUTHBIX BOJIH

5.2.6

[Ixana 3JIEKTPOMArHUTHBIX BOJIH.
IIpuMeHeHHE DIIEKTPOMATrHUTHBIX BOJH B

TE€XHHUKE U OBITY




5.2.7

[IpuHIUIIBI PaTUOCBS3U W TEIICBUICHHS.
Panmnonokanms. DNEeKTPOMarHuTHOE

3arpsi3HEHUE OKPY KaIoLIel cpebl

5.2.8

TexHu4eckue yCTpOWCTBA: MY3bIKAJIbHbBIC
WHCTPYMEHTBHI, yJIBTpa3ByKOBas
JUAarHOCTUKa B TEXHUKE M MEJHULIMHE,
pagap,  paauONpPUEMHHUK,  TEJIEBU30D,

anTeHHa, tenedon, CBU-neup

5.3

#HPari#OIITUKA

531

5.3.2

[IpsiMonuHeiHOE pacrpocTpaHEHUE CBeTa
B OJIHOpOJHOM cpene. JIyu cBera

OtpaxkeHue cBeTa. 3aKOHBI OTPAXKECHUS
ceta. [loctpoenne M300pakeHuii B TIOCKOM

3epKase

5.3.3

[Ipernomiienne cBera. 3aKOHBI TPETOMIICHUS
CBeTa. AOCOITIOTHBIN MOKAa3aTelb

IIpCIIOMIICHUA

5.34

Iomnoe BHYTPEHHEE OTpaXKEHHE.
[IpenenbHblld yros IOJHOTO BHYTPEHHEIO

OTpaXXCHUSA

5.3.5

5.3.6

5.3.7

5.3.8

Hucnepcust cBera. CHOXHBIA  COCTaB

Oenoro cBera. L{Bet

Coluparoniue M pPacCeMBAIONINE JIUH3BI.
Tonkass nuH3a. DOKYyCHOE pacCcTOsSHUE H
OIITHUYECCKas cujia TOHKOU JIMH3BI.
[TocTpoenne n3o00pakeHni B COOMPArOIINX
W paccemBalommx JuH3ax. Dopmyna
TOHKOM JMH3bI. YBEIUYEHHUE, J1aBaeMoe

JINMH30M

HpCJICJ'IBI MNPUMCHUMOCTHU FCOMCTpH‘-ICCKOﬁ

OIITUKH

WNnrepdepenniuss  cera.  KorepeHTHbIE
HMCTOYHUKHU. Ycnosus HaOII0ACHUS
MaKCUMyMOB u MHUHHMYMOB B

UHTep(EPEeHIIMOHHONW KapTHHE OT JIBYX




CI/IH(baSHBIX KOTCPCHTHBIX HCTOYHHUKOB

Hudpakuus  ceera.  JludpakuuoHHas

peméTka. YcnoBue HAOMIOJICHUS TJIABHBIX

5.3.9 MaKCUMYMOB npu MaJcHUun
MOHOXPOMAaTHYECKOTO cBeTa Ha
TUGPaKIUOHHYIO PEHIETKY
5.3.10 [Tonspu3anus ceeta
TexHuueckue yCTpPOMCTBA: OYKH, JIyIa,
¢doToanmapar, NPOSKIUOHHBIA amnmapar,
53.11 MMKPOCKOII, TEJECKOTI, BOJIOKOHHAS
OIITHKA, TG paKIMOHHAS pemérka,
TIOJIIPOU T
IIpakTuueckue paboTHI. H3mepenue
531 nokasaresis mpeiomieHus. MccienoBanue

CBOWCTB  HW300paXeHW B  JIMH3AX.

Hab6mronenue qucnepcuu cBeTa

7.1

RJIEMEHTHI CIIELIUAJILHOM TEOPUM OTHOCUTEJILHOCTH

6.1

I'panunel DPUMEHMMOCTH KJIACCHUYECKOHN
MEXaHUKH. [TocTynatet TEOPUHU
OTHOCHUTEIIBHOCTHU: WHBAPUAHTHOCTH
MOAYJNA CKOPOCTH CBE€Ta B BaKyyMe,

NPpUHOHUII OTHOCUTCIIBHOCTHU OUHIITEHA

6.2

OTHOCUTENBHOCTh OITHOBPEMCHHOCTH.
BaMCJIJ'IeHI/Ie BpEMCHHU W  COKpalICHUC

JUINHBI

6.3

9HeprI/I${ " UMITYJIbC CBO60,HHOI>'I JaCTUIIbI

6.4

CBsi3p Macchl € 3HEpPrued M UMIYIbCOM
CBOOOJHOW YacTHULbl. OHEpPrus MOKOs

CcBOOOIHOM Y4aCTHUIIEI

KBAHTOBAS ®U3MKA

##Par###JIEMEHTBI KBAHTOBOM OIITUKU

711

®otonbl. Popmyna [Inanka cBsi3u SHEPrUU
¢hoTOoHA C ero 4YactoToil. DHeprus u

UMITYJIbC GOTOHA




7.1.2

OTtkpeiTHE U uccaenaoBanue Gotodddekra.

OmBITEI AT. Croerona. 3aKOHEBI

dhoTtodrddekra

7.1.3

YpaBHeHue OUHIITENHA st

dotorddekra. «Kpacnas TpaHUIa»

dhoTorddekra

7.1.4

Hasnenue ceera. OnwiTel [1.H. JIeOGenena

7.15

XUMHYECKOE IEHCTBUE CBETA

7.1.6

TexHu4eckne yCTpOWcTBa: (POTOIIEMEHT,
¢doTomaTuuk, COJTHEYHas Oarapes,

CBETOIUO/I

7.2

7.3

7.2.1

7.2.2

7.2.3

CTPOEHUE ATOMA

Mopens atoma Tomcona. OnbITEI
Pezepdopaa mo uccneqoBaHu0 CTPOCHUS

aToMa. HJIaHCTapHaFI MOJCJIb aTOMAa

IToctynater bopa. N3nyuenune u
norjomeHue (HOTOHOB TMpH  TEpexoje
aToMa C OJHOTO YPOBHS OJHEPIMM Ha
apyroil. Buasl cnexktpoB. CriekTp ypoBHEH

SHEPTUH aToMa BOJIOPO/Ia

BomnHoBEIe cBoiicTBa 4dactui. BoJHBI e
bponns. KopnyckynspHo-BOIHOBOMI
nyanu3M. Judpakuus 3IeKTpOHOB Ha

Kpucrajuiax

7.24

CrooHTaHHOE U BBIHYXKICHHOC H3JIYUCHHUC.

Y cTpoicTBO U PUHLIKIT pabOTHI Jiazepa

7.2.5

TexHuueckue yCTpOMCTBA: CIEKTPaIbHbIN
aHaJIu3 (CIEKTPOCKOI), Jia3ep, KBAHTOBBIM

KOMIIBIOTEP

7.2.6

7.3.1

[Ipaktuyeckne  pabotel.  HaGmionenue

JMHENYaToro CreKkTpa

ATOMHOE AP0

Meroasl HaOMIOAEHUS W  PETHCTPALUH

QJICMCHTAPHBIX YaCTUI]




7.3.2

OTKpBITHE  PAAMOAKTUBHOCTH.  OINBITHI
Pesepdpopna mo ompeneneHuio cocraBa
panuoakTuBHOrO  u3nmydeHus. CBoiicTBa
anb(da-, O6eTa-, raMMa-u3ryueHus. Biusaue

PaaAuOaKTUBHOCTH HaA KUBBIC OPraHMU3MBbI

7.3.3

7.3.4

OTKpeITHE  TOPOTOHA U HEWUTpPOHA.
Hyxnonnass monmens sigpa ['eiizenbepra —
NBanenko. 3apsan snapa. MaccoBoe 4HCIIO

sapa. M3oronsl

Anwda-pacna. DNEKTPOHHBIH "
MO3UTPOHHBIH  OeTa-pacman.  [amma-
U3JIyuCHHE. 3akOH  paJMOaKTHBHOI'O

paciiaaa

7.3.5

7.3.6

7.3.7

OHeprus CBA3M HYKIOHOB B  sJpeE.
SAnepusie cunbl. Jlepekt Macchl siapa
SAnepuble peakuuu. JleneHwe u CHUHTE3
sanep

SnepHsiii peaxrop. TepmosinepHbIi
cunte3. [IpoGrembl U  MEPCHEKTUBHI
SIEPHOM  DHEPTreTUKU.  DKOJIOTMYEcKHe

ACIICKThI HI[GpHOfI SHEPICTUKHU

7.3.8

OnemeHTapHple  yacTHlbl.  OTKpbITHE
II03UTPOHA. DyHIaMEHTAJIbHBIE

B3aUMOACHUCTBUS

7.3.9

TexHudyeckue  yCTpOMCTBA:  JO3UMETD,
Kamepa BwuibcoHa, sAnepHBI  peakTop,

aroMHas obomOa

7.3.10

IIpaktnueckne pabotel. HccnenoBanue
TPEKOB YaCTUIL (mo TOTOBBIM

¢dororpadusm)

8.1

OJIEMEHTBI ACTPOOU3NKHA

Bun 3Bé3mnoro neba. Co3Besnus, spKue

3B63IILI, IJIaHCTHI, UX BUIUMOC JIBUKCHUC

8.2

Conneunas cucreMa. IlnaHeTrsl 3eMHOI




TPYIIIIbI. IInaHEeTBI-THTAHTHI u nux
CIIYTHUKH, KAPJIHWKOBLIC IIIAHCTHI. Marsie

Testa CoMHEYHOH CUCTEMBI

8.3

8.4

8.5

8.6

8.7

Connne, ¢otochepa wu  armocdepa.

ConHeyHast akTUBHOCTb
Wctounuk sneprun CosHua u 3B€371

3BE31bI, MX OCHOBHBIE XapaKTEPUCTUKU:
Macca, CBETUMOCTb, pPajJuyc, TeMIlepaTypa,
ux B3aUMOCBSI3b. Hunarpamma
«CHEKTpaJbHbII  KJIACC —  CBETUMOCTHY.
3BE3apl  IVIABHOW  IOCJIEIOBATEILHOCTH.
3aBUCUMOCTh «Macca — CBETUMOCTBY» JUIf

3BE37] TTIaBHOM IOCICA0BATEILHOCTH

###Par###BuyTpeHHee  cTpoeHHe  3BE3L.
CoBpemeHHbIE IIPEICTABIICHUS 0
OpouCXOXKAeHnu u sBoioiuu ConHIa U

3BE31. DTanbl )KU3HU 3BE3T

Mneunsii  Ilyre — Hama [anakruka.
ChnupanbHasgs  cTpykTypa  [amakTuky,
pacnpenenenue 3BE3N, Trasa W [BUIH.
Ilonoxxenne u gBuxenne ConHua B
lanaktuke. [lmockas u  cdepuueckas

MOJACHUCTEMEI I alakTUKHU

8.8

8.9

8.10

Tumel ramaktuk. Pagmoramaktkn u

KBa3apbl. YEpHBIE ABIPHI B SAPAX TATAKTUK

Bcenennas.  Pacmupenune  BceneHHOM.
3akoH XaO0ma. PasOeranue rajgakTHK.
Bo3pact u pamuyc BcenenHoil, Teopus
bonbmioro B3peiBa. Mogens  «ropsuen

Bcenennoi». PenukroBoe nzinyueHue
Macmrabnass  cTpykTypa  BceeneHHOM.

Meraranaktuka. Hepeménusie npoGiiemsbl

aCTPOHOMHHU




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

®usuka. 10 knacc. ABropsl ['paueB A.B., [loroxes B.A., bokos I1.1O., Caneuxuit A.M.
Cepus Jlunus YMK I'paueBa A.B. ®usuka (10-11) Kiacc 10 . IIpeamer ®usuka.
N3natensctBo [Ipocsenienue, 2021 r.

ba3oBbIii 1 yriryOJICHHBIA YPOBEHb.

®usuka. 11 knacc. ABropsl ['paueB A.B., [loroxes B.A., bokos I1.1O., Canenkuii A.M.
Cepus Jluaus YMK I'paueBa A.B. ®uzuka (10-11) Kiacc 11 . IIpeamer dusuka.
W3narensctBo [Ipocsemienue, 2021 r.

ba3oBblil 1 yriyOiaeHHbINH YPOBEHb.

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA

[TpoexTrpoBanue yueOHOTO Kypca K yueOHuKy A.B. I'paueBa, B.A. IToroxesa, I1.}O. Bokoga,

A.M. Caneukoro. 10 kmacc. Mocksa. [Ipocsemenune. 2022 rog.

[TpoexTupoBanue yue6HOro Kypca k yueOHuky A.B. I'paueBa, B.A. IToroxesa, I1.}O. Bokoga,

A.M. Caneukoro. 11 xnacc. Mocksa. [Ipocsemenne. 2022 rog.

3abonotckuit, Anekceir AnekceeBnu. @usuka. 10 : cOopHuk 3amay / A. A. 3abonorckuii, B. ©.

Komuccapos, M. A. IlerpoBa. — Mockaa : lpoda, 2020 rox.

3abonoTckuit, Anekcelr AnekceeBnu. @usuka. 11 : cOopuuk 3amau / A. A. 3abonorckuii, B. ©.

Komuccapos, M. A. IlerpoBa. — Mocksa : [Ipoda, 2020 ro.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

51 xmace
Cnam I'MA (pemry EI'O)

PoOII

Nudoypok



