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INOACHUTEJIBHASA 3AIIMCKA

ITporpamMma mno ¢u3uke 0a30BOro YpOBHSI Ha YpPOBHE CpPEIHEro OOIIEro
o0pa3oBaHus pa3paboTaHa HA OCHOBE IMOJIOKEHUU U TpeOOBaHUU K pe3ysibTaTaM
OCBOGHHUSI OCHOBHOM 00pa3zoBaTeNIbHOM mporpammsbl, npeactaBieHHbIXx B OI'OC
COO, a Ttakxke c yuy€roM QeaepanbHON pabouell mporpaMmbl BOCHHUTAHUA U
KOHIIEMNIINKM TpenojaBaHus yueOHoro npeamera «DPusnka» B 00pa3oBaTelbHBIX
OpraHu3aUSIX Poccuitckon Oenepanuu, peanu3yrommx OCHOBHBIC
o0Opa3oBaTelIbHbIE IPOrPAMMBI.

Conmepxanue mporpaMmbl MO (U3MKE HAMpaBleHO Ha (GOPMUPOBAHUE
€CTECTBCHHO-HAYYHOM KapTHUHBI Mupa oOyuatommxcs 10-11 xmaccoB mnpu
oOydeHuu ux ¢u3rke Ha 6a30BOM YPOBHE HA OCHOBE CHCTEMHO-JESTEILHOCTHOTO
noaxojaa. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanusm DGI'OC COO
IUIAHUPYEMBIM JINYHOCTHBIM, IPEAMETHBIM M METAIllPEIMETHBIM pe3yJibTaTaM
oOydeHHs, a TaKKe YYUTHIBAET HEOOXOAMMOCTh pEaM3allid MEKIIPEeIMETHBIX
CBs3el (DM3HKM C €CTECTBEHHO-HAyYHBIMH YYEOHBIMH IpeaMeTamMu. B Hei
ONPEAEIISAIOTCS OCHOBHBIE LIEJM M3yueHUs (U3MKU HAa YPOBHE CPEJHEr0 OOILEro
o0Opa3oBaHMsl, IIAHUPYEMBIE PE3YyJIbTAThl OCBOCHUS Kypca (PU3UKU: JIUYHOCTHBIE,
MeTaIpeIMETHbIE, IPEIMETHBIE (Ha 0a30BOM YPOBHE).

[Tporpamma 1o (u3uKe BKIIOYAECT:

o [IJIJAHUPYEMBIE PE3YJbTaThl OCBOCHUS Kypca (U3MKH Ha 0a30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YIbTATHI 10 rojjaM O0yUEHUS;

e coziepkaHue yueoHoro nmpeaMera «Pusnkay mo rogaM o0ydeHuUs.

duszuka Kak Hayka O HamOojee OOIIMX 3aKOHaxX MPHUPOAbI, BBICTYyINas B
KayecTBe y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHUU 00 okpyxatromeM Mupe. LlIkoapHbIN Kypc GU3UKH — CUCTEMOOOPA3YIOIIHMA
JUIsL €CTECTBEHHO-HAYYHBIX YUEOHBIX IPEIMETOB, TOCKOJIbKY (PU3HUYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB W SIBIICHUN, W3YYaeMBIX XHMHEH, OHOJIOTHEH,
dbusnueckoit reorpadueir u actpoHommen. Mcmonp3oBaHME W AKTUBHOE
npuMeHeHne (U3NYECKUX 3HAHUM  OmpenersieT Xapakrep ¢ pa3BHUTHE
Pa3HOOOPA3HBIX TEXHOJOTUH B cepe IHEPreTUKH, TPAHCIIOPTA, OCBOEHUS KOCMOCA,
IOJTyYEHUs] HOBBIX MaTepHaliOB C 3a/JlaHHBIMHM CBOMCTBaMHU M Jpyrux. M3yuenune
¢u3MKK BHOCUT OCHOBHOM BKJaA B (OPMUPOBAHHE €CTECTBEHHO-HAYYHOMN
KapTHUHBl MHpa O0OyYaromMxcs, B (OPMUPOBAHHWE YMEHHUI MPUMEHSITh HAyYHBIN
METO/1 TO3HAHMSI IPY BBIIIOJIHEHUH UMM Y4E€OHBIX HCCIIEOBaHUM.

B ocHOBy Kkypca ¢(usuku a8 YpPOBHS CpenHero oOumero ooOpa3oBaHUs
IOJIOKEH pAd HJAEH, KOTOpbIE MOXHO paccMaTpuBaThb KaK HPUHLUIBI €ro
OCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUU C HEM KypcC SBISICTCS JIOTMYECKHU
3aBEpIIEHHBIM, OH COAEPKUT MaTepuaj U3 BCEX pa3neioB (U3MKH, BKIIOYAET KaK
BOMPOCHI KJIACCUUECKOH, TaK U COBPEMEHHOMN (PU3UKH.

Hoes ecenepanuzayuu. B coOTBETCTBUM ¢ HEW Matepuall Kypca (Qu3uMku
o0beqMHEH BOKpYr ¢u3nueckux Teopuil. Benmymmm B Kypce siBisiercs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEPHH, BEIICCTBE U
oJIe.

Hoes eymanumapuzayuu. E€ peanuzanus NpPEANOSaracT HCHOJIb30BAHKUE
IYMaHUTApHOTO TOTEHIMaIa (PU3NYECKON HAyKH, OCMBICICHUE CBS3M Pa3BUTHUSA
bu3nKku ¢ pa3BuTMEM OOIIEeCTBa, a TakkKe C MHUPOBO33PEHUECKUMHU,
HPABCTBEHHBIMHU U KOJIOTHICCKUMU TTPOOIeMaMHu.

Hoesa npuxnaonou  nanpaenrennocmu. Kypc ¢usuku mnpeamonaraet
3HAKOMCTBO C IIMPOKHAM KPYIOM TEXHHYECKHX M TEXHOJIOTUYECKHUX MPHUI0KEHUN
W3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes skonocusayuu peanusyercs TIMOCPEACTBOM BBEACHHUS DJIEMEHTOB
COJIEp)KaHUs, TMOCBSMIEHHBIX JKOJIOTUYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHUKH W TEXHOJIOTHH, a TaKXke OOCYKIEHUS
po0JIeM palMOHAIBLHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€30MMacHOCTH.

Crep>XKHEBBIMHM DJIEMEHTaMH Kypca (U3MKU Ha YPOBHE CpPEAHEro OOIlero
oOpa3oBanus sBIAIOTCS (pusmyeckue teopuu (HopMUpOBaHHE TPENCTABICHUNA O
CTPYKType MOCTpoeHus: (U3NIeCcKoil Teopuu, poiu (pyHIaMEHTaIbHBIX 3aKOHOB U
MPUHIIMIIOB B  COBPEMEHHBIX IMPEACTABICHUSX O TMPHUPOJE, TPaHULAX
NPUMEHUMOCTH TEOPHUH, JUIsI ONMCAaHUS ECTECTBEHHO-HAYYHBIX SIBJICHUH U
MIPOIIECCOB).

CucTeMHO-AesITeIbHOCTHBIN MOAX0A B Kypce (PU3UKU peanu3yeTcsl Mpexse
BCET0 3a CUET OpraHU3alMUd YKCIEPUMEHTATBLHOW JCATEIHPHOCTA OO0YYarOIIMXCA.
st Ga3oBoro ypoBHSI Kypca (U3MKM — OTO HCHOJIb30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX SKCIEPUMEHTOB M JIA0OpAaTOpPHBIX padoT,
KOTOpBIE B TIporpamMme mo (u3uke OObEIUHEHBI B OOIIUH CHUCOK YYEHUYECKHUX
IpakTHUYECKUX padoT. BrlaeneHune B yka3aHHOM MepeyHe JIabopaTOpHBIX padoT,
MPOBOJUMBIX JUJII KOHTPOJII M OLEHKH, OCYUIECTBISIETCS YYaCTHUKAMHU
00pa3oBaTeNbHOIO IMpollecca HCXOAs M3 OCOOEHHOCTEH IUIaHMpPOBaHUSA U
ocHamieHus kabuHera Qusuku. Ilpu »TOM oObecneynBaeTcs OBJIAJICHUE
00yJaronuMucs yMEHUSMU TPOBOJUTH KOCBEHHBIC W3MEPCHHS, HCCICIOBAHUS
3aBUCUMOCTEH (DU3MUECKUX BEJIMYWH M TOCTAHOBKY OIBITOB TIO TPOBEPKE
MPEUIOKEHHBIX TUIIOTES.

bosnpiioe BHUMaHKE yIENAE€TCS PEMICHUIO PACYETHBIX U KAUECTBEHHBIX 3a/1a4.
[Ipu 5TOM [171s1 paCYETHBIX 3a/1a4 IPUOPUTETOM SIBJISIFOTCS 33/1a4U C SIBHO 33JJaHHOMU
¢u3nyecKkoil MOJENbI0, MO3BOJIAIOMIME NPUMEHATH U3YYCHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO pasjeia Kypca, TaKk M WHTETPUPYS 3HAHHS U3
pa3HbBIX pa3aeioB. J[Isi KaYeCTBEHHBIX 3a/1a4 MIPHOPUTETOM SIBIISIIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKaHHWsT (U3NYECKHX SIBICHHA M TPOIECCOB B OKPYKAIOIICH
XKU3HU, TpeOyromme BbIOOpa (U3NYECKOW MOIEIHM MIJi CHUTyallud MPaKTHUKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ tpeboBanumsiMu PI'OC COO k marepualibHO-
TEXHUYECKOMY OOCCIEUYCHHIO ydeOHOTO Tpoiecca 0a3oBBIi ypOBEHb Kypca
¢u3MKN Ha ypOBHE CpeiHEro 0011ero o0pa3oBaHus JOJDKEH U3Y4aThCs B YCIOBHSIX
IpeIMETHOTO KaOuHeTa (M3MKU WJIM B YCJIOBHSIX HHTETPUPOBAHHOTO KaOMHETa
NIPEeIMETOB €CTECTBEHHO-HAYYHOTO IWKiIa. B kabunHere (pU3MKK JTOMMHKHO OBITH
HE0OX0MMOEe J1TabopaTopHOE OO0OpYAOBAHHWE IS BBITIOJHEHUS YKa3aHHBIX B
nporpamMMe Mo (pu3MKe YYeHWYECKHX MPAKTUYECKHX padOT M JIEMOHCTPALMOHHOE
obopymoBaHue.

JlemMoHCTpanmoHHOE  000pyAoBaHHEe (POPMHUPYETCSI B COOTBETCTBHH C
NPUHIAIIOM MHHUMAJIGHOM JIOCTATOYHOCTH M OOECIEYMBAET IMOCTAHOBKY
NEPEYHCICHHBIX B IMporpamMme 10 (DM3MKE KIFOUEBBIX JAEMOHCTpAMNA JUIs
UCCIIC/IOBAHMSI  M3YYaeMbIX SIBICHHA W  MPOIECCOB, OMIIUPHUYECKUX U
(dbyHIaMEHTaIbHBIX 3aKOHOB, NX TEXHUYECKUX MPUMECHECHHIA.

JlabopatopHoe 0O0OOpyAOBaHHE [JIsI YYEHWYECKUX TMPAKTHYECKUX pPadoT
dbopMupyeTcsi B BHJIEC TEMaTHYECKUX KOMIUIEKTOB M OOeCleYnBaeTCs B pacuére
OJIHOTO KOMIUJIEKTa Ha JBYX OOydJarommxcsa. TeMaTH4ecKHe KOMIUIEKTHI
7a00paTOPHOTO OOOPYMOBAHMS JOJKHBI OBITh TIOCTPOCHBI HA KOMILIEKCHOM
UCTIOJb30BaHUU aHAJIOTOBBIX W IH(POBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX
WU3MEPHUTEIbHBIX CUCTEM B BHJIE M POBHIX J1a00paTOpuil.

OCHOBHBIMU LIENISIMU U3y4eHUs (PU3UKHU B 00IIeM 00pa30BaHUU SIBIISIFOTCS:

o bopMupoBaHUE WHTEpeca W CTpPEeMJICHHS OOYyYalONMXCS K HAYYHOMY
U3YYCHUIO TIPUPOJBI, PA3BUTHE WX HMHTEJUICKTYAIbHBIX M TBOPYECKUX
CIIOCOOHOCTEM;

e Pa3BUTHE MPEJCTABICHUI O HAYYHOM METOJIE MO3HAHWS U (OPMHPOBAHUE
MCCIIEIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;

o hopMUpOBaHUE HAYYHOT'O MHPOBO33PEHUS KaK pe3yJbTara U3yuyeHUs] OCHOB
CTpOCHHS MaTepuH 1 (PyHIaMEHTaIbHBIX 3aKOHOB (PH3UKH;

e popMHupoBaHUE yMEHMII OOBACHITH SIBICHHUA C  HCIOJIH30BAaHUEM
($u3NUIeCKUX 3HAHUW ¥ HAYYHBIX JIOKA3aTEIICTB;

o hopMupOBaHUE TMpeACTaBICHUN O ponu (PU3WKH ISl Pa3BUTHUS JAPYTHX
€CTECTBCHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTrkeHne ATUX Ieei 00ecTeuynBaeTCsl pelieHHeM CIeIYIONMX 3a1a4 B

nporecce u3ydeHus Kypca GU3NKM Ha ypPOBHE CPEAHETo 001mero oopa3oBaHus:



e MPUOOPETEHNE CUCTEMBI 3HaHUK 00 OOIUX (HU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOPUSX, BKIIOYAS MEXaHUKY, MOJICKYJSIpHYIO (U3HKY,
AJIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HKY U SJIEMEHTHI aCTPOPU3UKHY;

e popMUpOBaHUE YMEHUW NPUMEHITh TEOPETHUECKHE 3HAHUS  JJIs
OOBbACHEHUS] (PU3NYECKUX SBJICHUA B TMPUPOAE M ISl IPUHITHS
MIPAKTUYECKUX PEIICHUM B IOBCEIHEBHOW KU3HU;

¢ OCBOCHHE CIIOCOOOB pEHICHHS] pa3IUYHbIX 3a/lady C SIBHO 3a/IaHHOM
¢usznyecKkoil MoJEnblo, 3aJay, MOJPa3yMEBAIOIIMX CaMOCTOATEIbHOE
co3nanue GU3NUEeCKON MOJIENH, aIEKBATHOM YCIOBUSIM 3a/1a4H;

e IOHMMaHHE (PUBMYECKUX OCHOB W MPUHIUIIOB JEHCTBUS TEXHUYECKHUX
YCTPONCTB M TEXHOJIOTUYECKUX MPOIIECCOB, MX BIHMSHUS Ha OKPYKAIOITYIO
cpeny;

¢ OBJIQJICHHE METOJaMU CaMOCTOATEIbHOIO TUIAHUPOBAHUSA M TPOBEIACHUS
(bu3MYeCcKuX SKCIEPUMEHTOB, aHAIW3a W HMHTEpIpeTanud UHbOpMaIuu,
onpeeeHus: JOCTOBEPHOCTH MOTYYEHHOTO pe3yJIbTaTa;

e CO3/JTaHUE YCIIOBUH NJISl Pa3BUTHUS YMEHHM MPOEKTHO-HCCIEA0BATEIBCKOM,
TBOPYECKOU EATEIIBHOCTH.

Ha wusyuenune ¢usuku (0a30BbIi YpOBEHb) HAa YPOBHE CPEIHEro OOIIero
obpazoBanusi otBoauTCa 136 vacos: B 10 kitacce — 68 yacoB (2 yaca B HEJIEI0), B
11 kimacce — 68 yacoB (2 yaca B HEZIEIIIO).

[Ipennaraempiii B mporpamMme mo (U3MKE MepeueHb Ja0opaTOpHBIX U
MPAKTUYECKUX paldOT SBISETCS PEKOMEHIIOBAHHBIM, YYHUTENb JElTaeT BBIOOP
pOBENEeHUsT J1A0OPATOPHBIX PabOT U OMBITOB € YYETOM HMHAMBHUAYaJIbHBIX
0COOEHHOCTEHN 00yYarOIIMXCS.



COJEPKXAHUE OBYYEHUA
10 KITACC

Paznea 1. ®u3uka 1 MeTOAbI HAYYHOI'0 NIO3HAHUA

®usuka — Hayka o mpupone. HayuHble METOABI NMO3HAHUS OKPYKAIOLIETO
mupa. Ponp JkcnepuMeHTa W TEOPUM B IPOLIECCE ITO3HAHMUS ITPUPOIBL
OKCHEpUMEHT B (PU3HUKE.

MonenupoBanue ¢Gu3nUecKUX SBICHUN M mporeccoB. HaydHble TrUmoTes3bl.
dusuueckre 3aKOHbI U TEOPHH. |'paHUIBI MPUMEHUMOCTU (PU3NYECKUX 3aKOHOB.
[TpuHIMII COOTBETCTBHSI.

Ponb 1 Mecto ¢u3uku B (GOpMUPOBAHUN COBPEMEHHON HAyYHOW KapTHUHBI
MHpA, B IPAKTUYECKON IEATEIBHOCTH JIFOACH.

Llemoncmpayuu

AHanoroBele U UU(QPOBBIE H3MEPUTENIbHBIE IMPUOOPBI, KOMIIBIOTEPHBIE
JATYMKU.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe ABWKEHHE. OTHOCUTEIBHOCTh MEXaHWYECKOIO JBHUKCHMUS.
Cucrema otcuéra. TpaekTopusi.

[lepemenienne, CKOpOCTh (CpeaHsisi CKOPOCTb, MTHOBEHHasi CKOPOCTh) H
YCKOPEHHUE MaTepUaJbHOW TOUYKH, UX MHPOCKIMU HA OCH CUCTEMbl KOOpPIHUHAT.
CroxkeHue nepeMeIIeHnil U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOpPEHHOE MpsSMOJMHEWHOE BXeHue. ['paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHS, IyTH U MEepeMEIICHUs
MaTepuagIbHOU TOYKU OT BPEMEHH.

CBoOomHOE TazieHue. Y CKOpeHne CBOOOTHOTO TTaIeHUS.

KpuBonuHeitHoe  nBWKeHUE. J[BUKEHHE  MaTepUAIbHOW  TOYKHA IO
OKPY>KHOCTH C ITOCTOSIHHOM 110 MOJIYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JINHEMHAS
ckopocth. [lepuon n gacrora obparmieHus. LleHTpocTpeMUTENbHOE YCKOPEHHE.

TexHuyeckue yCTpPOIICTBA M MPAKTUYECKOE MPUMEHEHUE: CIUIOMETD,
JBI>KEHUE CHAPSIOB, LICIIHBIC U PEMEHHBIE TIEpEIauu.

Jlemoncmpayuu

Mopenbs cucTeMbl OTCUETA, MILTIOCTPALUS KUHEMATHUUYECKUX XAPAKTEPUCTUK
JBH>KCHUSL.

[IpeoOpazoBaHKe NIBUKEHUIN C UCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[TameHue Ten B BO3yX€ U B pa3pEKEHHOM ITPOCTPAHCTBE.

HaGmionenue aBukeHUs Tena, OPOIIEHHOIO IMOJ YIJOM K TOPU3OHTY U
TOPU30HTATBHO.



N3mepeHne yckopeHusi CBOOOHOTO MaieHHUS.

Hanpagnenue ckopocTu Ipu ABU>KEHUH IO OKPY>KHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopuvle pabomul

N3yueHre HEpaBHOMEPHOTO JBMKEHHUS C LEIbIO ONPEEICHUsS MTHOBEHHOM
CKOpOCTH.

HccnenoBanre COOTHOWICHUS MEXAY NyTSAMH, HNPOWJICHHBIMUA TEJIOM 34
MIOCJICIOBATEILHBIC PABHBIE MPOMEXKYTKM BPEMEHM NIPU PaBHOYCKOPEHHOM
JBUKEHHU C HAYaJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne IBUKEHUS [IapUKa B BI3KOU KHIKOCTH.

N3yuyenue nBuKeHUS Tena, OPOLIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuauun  otHocutenbHOCTM  ['amunes. llepBwii  3akoH  HerotoHna.
HMHepunaibHble CUCTEMBI OTCUETA.

Macca tena. Cuina. Ilpunnun cynepno3unuu cui. Bropoi 3akon HeroToHa
JUTS MaTepUalIbHOM TOUKHU. TpeTunii 3aKkoH HbrOTOHA 11711 MaTepUaIbHBIX TOYEK.

3akoH BcemupHoro TsaroreHusi. Cuna Tsbkectu. llepBas kocMmuueckas
CKOPOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, ckoiibxeHus, kauenusi). Cuna tpenus. Cyxoe
TpeHue. Cuia TpeHusl CKOIBKEHUS U cuiia TpeHus nokosd. KoadduimenT tpenus.
Cuiia conpOTUBIIEHUS MPU JIBUXKEHUU TEJa B AKUJKOCTH UIIU Ta3e.

[TocTymarensHOE U BpamaTeIbHOE IBIKEHUE a0COIIOTHO TBEPOTO TEa.

MoOMEHT cubl OTHOCUTEIBHO OCH BpamieHus. llnedo cunbl. YcmoBus
paBHOBECHS TBEPAOIO TEIA.

TexHnueckrue yCTpOWCTBA M MPAKTUYECKOE MPUMEHECHUE: IOAIIUITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBneHue nHEpUHH.

CpaBHeHHE MacC B3aUMOJICUCTBYIOIIMUX TEII.

Bropoii 3akon HeroTona.

N3mepenne cuil.

Cl105keHuE CHUJL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JedopMaIiu.

Hesecomocts. Bec Tena npu yCKOpeHHOM NOABEME U TIAJICHUU.

CpaBHEHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSL.

VYcnoBus paBHOBecHs TBEPAOTO Tena. Buapl paBHOBeCHS.

Yyenuueckuii sxcnepumenm, 1abopamopusle pabomol

N3yuyenue nBuxeHust Opycka 1o HakJIOHHOU MIIOCKOCTH.



HccnenoBanre 3aBUCMMOCTH CUJI YIIPYTOCTH, BO3HUKAIOUIUX B INPYKUHE U
pe3nHOBOM 00pasiie, OT ux AehopMaIiiu.

HccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOrO TeEJd, HMEIOIIETO OCh
BpAILCHHUS.

Tema 3. 3aKkousl coxpanenusn 6 mexaHuke

NmMnynbc MatepualibHOM TOYKU (Tena), CUCTEMbl MATEpHAIbHBIX TOYEK.
NMnynbc cuiibl U W3MEHEHHE HMITyJIbca Tella. 3aKOH COXPAHEHUS UMITYJIbCA.
PeakTuBHOE NBHXKEHUE.

PabGota cuiibl. MOIIIHOCTD CUJIBI.

Kunernueckass sHeprusi MarepuayiibHOW TOuku. Teopema 00 H3MEHEHUU
KUHETHYECKOU SHEPTUMU.

[TorenunanbHas DHEPIUA. [TorenuuanbHas DHEPrus yIIpYyro
nedhopMupoBaHHONW  TpykWHBIL.  [loTeHIManpHas dSHeprus Tejda  BOIM3U
MTOBEPXHOCTH 3€MJIH.

[loTeHUManbHBIE W HENOTECHUHUAJIBHBIE  CHJIBI. Cs3b  paboOTHI
HEMIOTCHIHAIBHBIX CUJ C WU3MEHEHUEM MEXAHUYECKOW SHEPTUM CHUCTEMBI TEJ.
3aKOH COXpaHEHUSI MEXaHUYECKON SHEPIUH.

Yrpyrue u Heynpyrue CTOIKHOBEHUSL.

TexHuyeckrue yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: BOIOMET, KOIED,
NPYKUHHBIN UCTOJIET, IBUKEHUE PAKET.

Llemoncmpayuu

3aKOH COXpAaHEHHS UMITYJIbCA.

PeakTrBHOE IBUXEHUE.

[lepexon mOoTeHIUATBLHON SHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuu sxcnepumenm, nabopamopusie pabomul

N3yyenne abCOMIOTHO HEYNMPYTroro yaapa ¢ MOMOIIBIO JIBYX OJIMHAKOBBIX
HUTSHBIX MAATHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIBI C U3BMEHEHUEM MEXaHUYECKOW SHEPruu
T€JIa Ha IPUMEPE PACTSIKEHUS PE3UHOBOIO KIyTa.

Paznen 3. MoJgekyasipHasi Gu3nKa 1 TEPMOJAMHAMHUKA

Tema 1. Ocro6bt MoNEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOW TEOPUU U MX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBmxenue. uddysus. Xapaktep IBWKEHUS U
B3aMMOJCUCTBUSA 4YacTUL] BellecTBA. MoJaenu CTpPOEHUsI Tra30B, XUJIKOCTEU H
TBEPABIX T€J U OOBSICHEHUE CBOWCTB BELLIECTBA HA OCHOBE ATUX MoJjenel. Macca u
pasmepsl Mmosiekys. Kommuectso Benectsa. Iloctosanas Asorampo.

TenmoBoe paBHoBecue. Temmneparypa u e€ nzMmepenue. lllkama temmneparyp
Lleabcus.



Mopnens  uneanbHoro raza. (OCHOBHOE  ypaBHEHUE  MOJIEKYJSIPHO-
KMHETUYECKOW TEOpUH HUACANBHOTO raza. AOCONIOTHAs TeMmIeparypa Kak Mmepa
CpedHEel KHWHETHUYECKOW SHEpPruy TEIUIOBOrO JBWKEHUsA uacTul raza. Illkama
temneparyp KenbBuHa. ['a30Bbie 3akoHbI. YpaBHeHUEe MennaeneeBa—Knamneitpona.
3akoH JlanbToHa. M30ompouiecchl B MACANbHOM Ta3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemiecTBa. ['paduueckoe mpeacTaBieHHE H30MPOLECCOB: H30TEpMa, H30XO0pa,
n3o0apa.

TexHuyeckue yCTpOICTBA U MPAKTUYECKOE MPUMEHEHUE: TEPMOMETD,
OoapomeTp.

Jlemoncmpayuu

OmnbIThL, JOKa3bIBAIONIME TUCKPETHOE CTPOEHHE BeliecTBa, ¢ororpaduu
MOJIEKYJI OPraHUYECKUX COETUHEHUM.

OmnbITel 110 MU Py3un KUAKOCTEH U ra30B.

Mopnenb 6pOyHOBCKOTO ABUKEHHUS.

Mogens onbita lITepHa.

OnbITHI, JTIOKa3bIBAIOIIIHNE CYILLIECTBOBAHUE MEKMOJIEKYJIIPHOTO
B3aUMOJICHUCTBUA.

Monens, muocTpupyroas Npupoay AaBiICHUS ra3a Ha CTEHKU COCY/a.

OnpIThl, WUIIOCTPUPYIOIIME YPABHEHUE COCTOSHMSI MHJI€aJIbHOTO Tas3a,
U30IPOLIECCHI.

Yuenuueckuiui saxcnepumenm, nabopamopusie pabomul

OmnpeneneHue Macchl BO3AyXa B KJIACCHOM KOMHATE Ha OCHOBE WM3MEPEHMI
00bEMa KOMHATBI, 1ABJICHUS U TEMIIEPATYPhI BO3/lyXa B HEW.

HccnenoBanue 3aBUCUMOCTH MEXK/Ty TTapaMeTpaMU COCTOSTHUSL Pa3peKEHHOTO
rasa.

Tema 2. Ocnosbt mepmoouHamuku

TepmoauHamuueckas cucreMa. BHyTpeHHss HEprusi TepMOJUHAMUYECKON
CUCTEMBI U cioco0bl €€ u3MeHeHus. KonauuecTBo TemioTel U padoTta. BHyTpeHHss
DHEPrus  OJAHOATOMHOIO  MJAEAIBHOrO  ra3a.  Buiael  Temionepenayu:
TEIUIONPOBOAHOCTh, KOHBEKILIMSI, U3JIydeHHE. Y AeNIbHAsI TEMJIOEMKOCTh BELLECTBA.
KoaudecTBo TEII0THI NpH TEIJIONEepeaye.

[Tonsitue 00 ammabatHom mpouecce. IlepBblii 3aKOH TEPMOJMHAMUKHU.
[IpumeHeHre mepBOro 3akoHa TEPMOJMHAMHMKU K H3ompoieccam. ['padpuueckas
UHTepIpeTanus paboTsl rasa.

BTtopoii 3akon Tepmogunamuku. HeoOpaTtuMocTh MPOIeccoB B MPUPO/IE.

TeroBble  MamHbl.  [IpuHIMOBL ~ JEMCTBUS — TEIUIOBBIX  MAIlUH.
[IpeoOpa3zoBanusi sHEpruM B TEIUIOBbIX MamnHax. KoadduuueHt moiae3Horo
nevctBua TtemnoBol mamuHbl. [ukn KapHo u ero kosdduimeHT mnomae3Horo
JEHCTBUS. DKOJIOTUYECKUE MPOOIEMBI TEIIIOIHEPTETHKHY.



TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHUE: JIBUTATEINb
BHYTPEHHETO CrOpaHusi, ObITOBOM XONIOAMIbHUK, KOHIUIIHOHED.

Llemoncmpayuu

W3meHeHue BHYTpPEHHEH SHEpPrud Teja MpU COBEPIICHUH PaOOThI: BBUIET
npoOku u3 OyTBUIKM TOJ JIEMCTBHUEM CXATOr0 BO3/yXa, HarpeBanue s>gupa B
JaTyYHHOU TpyOKe MyTEM TpeHus (BUICOAEMOHCTPAIIHS).

M3MeHeHne BHYTPEHHEN SHEPIUH (TeMIIepaTyphl) Teja IpH TEIIoNepe1aye.

OnpIT 1O anuabaTHOMYy paCHIMPEHHUI0 BO3ayXa (OMBIT C BO3AYUIHBIM
OTHUBOM).

Mopnenu napoBoii TypOUHBI, ABUTATEIN BHYTPEHHETO CrOPaHUs, PEAKTUBHOTO
JBUTATEJSL.

Yuenuueckuu sxcnepumenm, nabopamopusie pabomul

N3mepenne yaenbHOM TENI0EMKOCTH.

Tema 3. Azpecamnuie cocmoanus eeujecmea. Pazoevie nepexoonvl

[TapooOpazoBanue u koHjeHcauus. Vcnapenue u kunenue. AOCONIOTHAA U
OTHOCHUTENbHASA BIAXKHOCTh BO3Ayxa. Hacelmenneld mnap. YaenbHas Temiora
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPHI KUTICHUS OT 1aBJICHUSI.

TBépnoe Teno. Kpucrannuyeckue u amop@Hbie Tesna. AHU30TPOIIHUS CBOMCTB
kpuctaiuioB. Kuakue kpuctauibl. CoBpeMmeHHblE Marepuanbl. [lmaBienue u
KpucTayui3anus. Y aenbHas Teriora miasieHus. Cyonumanusi.

YpaBHeHue TEmIoBOro OajgaHca.

TexHHuuecKue yCTpPOMCTBA M MPAKTHYECKOE NPUMEHEHHE: TUIPOMETP U
MICUXPOMETP, KAITIOPUMETP, TEXHOJIOTUU MOJYUYEHUS] COBPEMEHHBIX MaTEpPUAJIOB, B
TOM YHUCJIE HAHOMATEpPUAaJIOB, U HAHOTEXHOJIOTUU.

Llemoncmpayuu

CBolicTBa HACBIIIEHHBIX APOB.

Kunenuve npu moHWKEHHOM JIaBJICHUU.

CriocoObl U3MEpEHUs BIaXKHOCTH.

Habmronenue HarpeBaHus U MJIaBiICHUS KPUCTALTMYECKOTO BELIECTBA.

JleMoHCcTpanus KpucTaios.

Yuenuueckuu saxcnepumenm, nabopamopusie pabomul

N3mepeHne OTHOCUTENBHOM BIAXKHOCTH BO3/yXa.

Pa3znen 4. JnexkrpoanHammuka
Tema 1. Inekmpocmamuxa
DnekTpu3aius Tel. JNeKTpudeckuid 3apsan. JIBa Buaa dSIEKTPUUYECKUX
3apsanoB. [IpOBOJHUKM, OUANEKTPUKUA W TOJYIPOBOJHUKHU. 3aKOH COXpPaHEHUs
AIIEKTPUYECKOrO 3apsijaa.
B3anmopeiictBue 3apsinoB. 3akoH KyioHa. ToduedHbIN 31EKTPUUECKUI 3apsil.
Onektpuyeckoe Tnone. Hampsok€HHOCTh  anekTpudeckoro mofsa.  [IpuHuun



CYNEPNO3ULMHN NIEKTPUYECKUX NOJICH. JIMHNM HanpspKEHHOCTH DIIEKTPUYECKOIO
OJISL.

PaGota cun anexkrpocratuueckoro moss. [lorenuan. PasHocTs moTeHInanos.
[IpOBOHUKM M JUAIEKTPUKU B JJIEKTPOCTATUYECKOM MoOJe. JlManexkrpudeckas
IIPOHUIIAEMOCTb.

OnextpoémkocTh. KoHaeHcaTop. DNEKTPOEMKOCTh TUIOCKOIO0 KOHAEHCATOpA.
OHeprus 3apsHKEHHOTO KOHJIEHCAaTopa.

TexHu4yeckue yCTpOMCTBA M MNPAKTUYECKOE MNPUMEHEHHE: DIIEKTPOCKOII,
AIIEKTPOMETP, IJIEKTPOCTaTHUYECKas 3alluTa, 3a3€MIICHUE D3JIEKTPOIPUOOpOB,
KOHJIEHCATOp, KONIMPOBAJIBHBIN anmapar, CTpyWHbIN ITPUHTED.

Llemoncmpayuu

Y CTpONCTBO M MPUHLMI IEUCTBUS DIIEKTPOMETPA.

BzaumoeiicTBre HaRIEKTPU30BAHHBIX TEI.

DIIEKTPUYECKOE T10JIE 3aPSIKEHHBIX TEJL.

[IpOBOIHUKH B 3JIEKTPOCTATUYECKOM IIOJIE.

DnexTpocTraTuyeckas 3auTa.

JIMDAEKTPUKH B 3IEKTPOCTATUYECKOM IOJIE.

3aBUCUMOCTb  DJIEKTPOEMKOCTH IUIOCKOIO KOHJEHCAaTopa OT IUIOLIAdu
IUIACTHH, PACCTOSIHUA MEXAY HUMHU U JUDJIEKTPUYECKON TPOHUIIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOHACHCATOpa.

Vuenuueckuii sxcnepumenm, nabopamophvie pabomoi

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. ITocmoannwtit 31ekmpuueckuii mok. Toku e paznuunvix cpeoax

ONEKTPUYECKUA TOK. YCIOBUS CYIIECTBOBAHUS DJIEKTPUYECKOIO TOKA.
Hcrounnku Toka. Cuna Toka. [IocTOSIHHBIN TOK.

Hanpsixkenue. 3akon Oma 115 yyacTka LEenH.

OJIEKTPUYECKOE CONPOTUBIICHUE. YEINbHOE CONPOTHUBICHHE BELIECTBA.
[TocnenoBarenpHOE, MapaJLIEIbHOE, CMEIIAHHOE COEIMHEHNE ITPOBOIHUKOB.

PabGora osnextpuueckoro Toka. 3akoH Jxoyns—Jlenma. MomHOCTb
AIEKTPUYECKOTO TOKA.

ONeKTpoABMXKYLIasl CUjla U BHYTPEHHEE CONPOTUBIEHUE HCTOYHHMKA TOKA.
3akoH OMa AJ1s1 NOJIHOM (3aMKHYTOM) asiekTprudeckoi nenu. Koporkoe 3aMbikaHue.

ONEeKTpOHHAass  NIPOBOJUMOCTH  TBEPIABIX  METALUIOB.  3aBUCHUMOCTh
CONPOTHUBJIEHUS METAIIOB OT TeMneparypbl. CBEpXITPOBOIUMOCTD.

OnexTpuyeckuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpoBOIHUKH. CobOctBeHHass  u IIpUMECHasl  NPOBOJAUMOCTH
noJynpoBoHUKOB. CBoMCcTBa p—n-nepexoja. [loaynpoBogHMKOBbIE TPUOOPHI.

ONEeKTpUYECKHA TOK B  pacTBOpax M paciulaBaXx  AJIEKTPOJIUTOB.
DNEeKTPOIIMTUYECKAS JUCCOLUALUS. DIEKTPOIIN3.



OnekTpuyeckuid TOK B raszax. CamMoOCTOATENbHBIM M HECAMOCTOSTEIIBHBIN
paspsa. Monnus. [1nazma.

TexHHuuecKue YyCTpPOMCTBA M NPAKTUYECKOE MPUMEHEHHE: aMIEPMETP,
BOJITMETP, PpEOCTAaT, MCTOYHUKH TOKa, DSJIEKTPOHArpeBaTeIbHbIE MPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP COIPOTUBIIEHUS, BAKYYMHBIN U0,
TEPMHCTOPHI U (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIIN 1HO/, TalbBAaHUKA.

Llemoncmpayuu

M3mepeHne CUilbl TOKA U HaIIPSKEHUS.

3aBUCUMOCTb COIIPOTHMBIICHHSI LMAJIUHIAPUYECKUX IPOBOJHUKOB OT JUIMHBI,
IUIOIIAH MTONIEPEYHOr0 CEUCHUS U MaTepHaa.

CMelaHHOE COeITUHEHNE ITPOBOIHUKOB.

[IpsmMoe wn3MepeHHne DJIEKTPOIABWXKYIIEH CHibl. KOpoTkoe 3ambIKaHHE
raJIbBAHUYECKOTO JJIEMEHTA U OLIEHKA BHYTPEHHETO CONIPOTUBIIEHUS.

3aBUCUMOCTB CONPOTUBIICHUS METAJLIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB JIEKTPOIUTOB.

HckpoBoi paspsa M IpOBOAUMOCTb BO3yXa.

OAHOCTOPOHHSS MPOBOJAUMOCTD JUO/IA.

Yuenuueckuu sxcnepumenm, nabopamopmuvie pabomul

N3yyenue cMenaHHoro COeAMHEHNs PE3UCTOPOB.

M3MmepeHne 3JeKTpOABUKYILEH CHIIbI UCTOYHHMKA TOKAa U €r0 BHYTPEHHETO
CONPOTHUBJIEHUS.

Hab6mnronenue snekrponmsa.

MexnpeaMeTHbIe CBSI3H

Nzyuenne kypca ¢pusuku 0a3oBoro ypoBHs B 10 kjacce OoCyIIECTBISIETCS C
y4ETOM COAEPIKATEIbHBIX MEXKIPEAMETHBIX CBSI3€d C KypcamMH MaTEMaTHKH,
OMONOrHH, XUMHHU, Teorpaduu U TEXHOJIOTHUH.

Mesicnpeomemnvle nousimusi, CBA3aHHbIE C U3YYEHHEM METOJOB HAy4YHOIO
NO3HAHUS: SIBJIEHUE, HAay4HbId (DaKT, runoresa, (Quamyeckas BEIMYMHA, 3aKOH,
TEOpHsl, HAOIIOAEHUE, SKCIEPUMEHT, MOJAEIUPOBAHNUE, MOJIEIIb, U3BMEPEHHUE.

Mamemamuxa: penieHHe CHCTEMbl ypaBHEHUW, JHUHEWHass (QyHKIuS,
napabona, runepooia, ux rpaukd U CBOMCTBA, TPUTOHOMETPUYECKUE (HYHKIIUU:
CHUHYC, KOCUHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKIECTBO,
BEKTOPBI U UX IIPOEKIMU HA OCU KOOPJMHAT, CIIOKEHNE BEKTOPOB.

bBuonocus: mexanudyeckoe JABMKEHUE B KUBOM mpupoje, Auddys3usi, ocMoc,
TEIUIOOOMEH KUBBIX OPraHU3MOB (BUIbI TEILJIONEPEIayH, TEINIOBOE PaBHOBECHUE),
IIEKTPUYECKUE SIBJICHUS B )KUBOU IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEILECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEIECTBA, MOJISIPHAsI Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TEJI, )KUIKOCTEH U ra3oB,



DIEKTPUYECKUE  CBOMCTBA  METAIOB,  AJEKTPOJIUTUYECKAS  JUCCOLMALNSA,
raJbBaHUKA.

l'eoepaghus: BIaxXHOCTb BO3/lyXa, BETPHI, 0apOMETpP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE IBUKEHUN C HCIOJNb30BAHUEM MEXaHU3MOB,
Y4ET TpEHUS B TEXHUKE, MOJAIIWIHUKH, HCHOJb30BAHUE 3aKOHA COXPaHEHUS
UMITyJIbCa B TEXHUKE (pakeTa, BOAOMET W JApPYIrHE), JIBUraTeilb BHYTPEHHEIO
Cropanus, napoas TypOuHa, ObITOBOI XOJOAUIBHUK, KOHAUIIMOHED, TEXHOJIOTUN
IIOJIyYEHHsI COBPEMEHHBIX MATEPHAIOB, B TOM YHCIIE HAHOMATEPHUAIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAsl 3alllUTa, 3a3€MJICHUE BJIEKTPONpPUOOPOB,
KCEPOKC, CTPYWHBIH IIPUHTED, AIEKTPOHArPEBATEIIbHbBIC npuoOOPHI,
3JIEKTPOOCBETUTENBHBIE PUOOPHI, TaTbBAHUKA.

11 KIIACC

Pa3znen 4. DinekTpoauHaMuKa

Tema 3. Macnummnoe nose. I1eKmpomMazHuUmMHas UHOYKYUA

[locTostHHBIE ~ MarHWATHL.  B3auMoaeicTBHE  ITOCTOSIHHBIX ~ MArHUTOB.
MaruntHoe mnone. Bektop MarHuTHOW WHAYKIMH. [lIpuHiun cynepnosunnu
MAarHATHBIX TOJed. JIMHMM MarHuTHOM MHAYKUMH. KapTWHAa JMHUNA MAarHWTHOU
VHIYKIUU TI0JIS TIOCTOSIHHBIX MarHUTOB.

MarautHoe 1noJI€ NPOBOAHMKA C TOKOM. KapTuHa JMHHMNA WHAYKIUU
MAarHuTHOTO TOJIS JUIMHHOTO NPSMOr0 NPOBOAHMKA M 3aMKHYTOTO KOJBLEBOIO
IIPOBOJIHUKA, KAaTYIIKH ¢ TOKOM. OnbIT OpcTena. BzanmoaeicTere npoBOAHUKOB €
TOKOM.

Cuna AMnepa, €€ MOJlyJib U HallpaBJICHUE.

Cuna Jlopenua, e€ MOTysib M HalpaBlIeHUE. [BUKEHHUE 3apSAKECHHON YaCTULIBI
B OJIHOPOJHOM MarHuTHoM mnose. PabGora cuibl Jlopenna.

SIBneHne 3yeKTpoOMarHuTHOM HMHAYyKIuU. [IOTOK BeKTOpa MarHUTHOM
UHAYKOUU. OJEKTPOABIKYLIAs CHja HMHAYKIUU. 3aKOH 3JEKTPOMArHUTHOU
nHayknuu Papanes.

BuxpeBoe ayeKTpuYecKkoe MmoJie. OJIEKTPOABMXKYIIAS CHJIA HHIYKIAH B
IIPOBOJHUKE, JIBWKYILIEMCS IIOCTYIIATENBHO B OJTHOPOJHOM MAarHMTHOM IIOJIE.

[IpaBuiio Jlenna.

NHOyKTUBHOCTh.  SIBIGHME CAMOMHIYKLUHMH. OJEKTPOABMKYINAS CHJIA
CaMOMHAYKIIUH.

OHeprust MarHUTHOTO ITOJIS KaTYIIKH C TOKOM.

DNEeKTpOMarHuTHOE TOJIE.

TexHu4yeckue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHE: IOCTOSHHBIC
MarHuThl, 3JEKTPOMATHUTBI, JJIEKTPOABUIATENIb, YCKOPUTEIM 3JIEMEHTapPHBIX
YaCTHL], UHIYKIIMOHHAS 1€Yb.



Jlemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOT'O MTy4YKa MarHUTHBIM IOJIEM.

JIMHUY MHIYKIUX MAarHATHOTO TOJIS.

B3aumopeiicTBUE IBYX MPOBOJAHUKOB C TOKOM.

Cuiia Amnepa.

JevicrBue cuibl JIopeHa Ha MOHBI DJIEKTPOJINTA.

SIBieHME AEKTPOMArHUTHON UHIYKIMH.

IIpaBuino Jlenua.

3aBUCUMOCTD JJIEKTPOJBUKYIIEH CUJIBI MHIYKIUU OT CKOPOCTH HM3MEHEHUS
MAarHUTHOI'O MOTOKA.

SIBieHME CaMOMHIYKIIUH.

Yyenuueckuii sxcnepumenm, 1abopamopuvle pabomul

N3ydyeHre MarHuTHOTO TOJIs1 KATYIIKU C TOKOM.

HccnenoBanue AEHCTBUA MOCTOSIHHONO MarHuTa Ha paMKy ¢ TOKOM.

HccnenoBanue sBIEHUS SJIEKTPOMATHUTHOM WHIYKIIHH.

Pa3nen 5. Kojsied0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUMHbLE KONEOAHUA

KonebGatenpHas  cucrema. CBOOOAHBIE  MEXaHMYECKHE  KOJEOAHMS.
["apmonnyeckue konebanus. [lepuoa, vactora, amrummryga u (aza KoneOaHUI.
[IpyXuHHBIN MasgTHUK. MaTeMaTHU4ECKUHA MASTHUK. YPaBHEHUE TaPMOHUYECKUX
kosnebanwmii. [IpeBparenue sHepruu Ipu raPMOHUYECKUX KOJICOaHUSX.

Konebarensubiii  koHTYp. CBOOOIHBIE AJIEKTPOMATHUTHBIE KOJICOaHUS B
UJCATHPHOM KOJICOATEIIPHOM KOHTYpE. AHAJIOTHS MEXIy MEXaHWYSCKUMH U
AJIEKTPOMAarHUTHIMU KoJiebanusiMu. dopmyna TomcoHa. 3akoH coXpaHEHUs
HHEPTUU B UJCATBHOM KOJIEOATEIbHOM KOHTYPE.

[IpeacraBnenne o 3aTyxaronux KoJeOaHUSIX. BBIHYK/IEHHbIE MEXaHUYECKUE
kosneOanus. Pezonanc. BeHyKIeHHBIE 3JIEKTPOMArHUTHBIC KOJIEOaHMSI.

[lepemennblii Tok. CuUHYCOHWJAIbHBIA IEPEMEHHBIA TOK. MOIIHOCTh
MIEPEMEHHOT0 TOKAa. AMIUIMTYIHOE€ W JCHCTBYIOLIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsKECHMUS.

Tpanchopmarop. TlponsBoacTso, nepegadya U MOTpeOICHUE IIEKTPUUECKON
SHEPIruM. IJKOJOTMYECKHE PUCKHU TPHU MPOU3BOJCTBE AEKTpodHepruu. KynbTypa
UCII0JIb30BaHUs JIEKTPOIHEPTUU B TOBCEITHEBHOM KU3HH.

TexHuyeckrue yCTpoWCTBAa M MPAKTUYECKOE IMPUMEHEHUE: DIICKTPUUECKHI
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, JUHUU BJIEKTPOIIepe1ay.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KOJIeOATENBHONW CHUCTEMbI (MPYXKUHHBIA WA
MaTEeMaTUYECKU MasITHUK).



HaGmronenue 3atyxaromumx Kojie0aHuii.

HccnenoBanue CBONCTB BBIHYKIE€HHBIX KOJI€OaHUI.

Hab6monenue pesonanca.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOAHUSI.

OcuuiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AJIEKTPOMATrHUTHBIX KOJICOaHHI.

Pe3sonanc mnpu MociaenOBATEIbHOM COEAMHEHUM PE3UCTOpA, KATyLIKU
VWHIYKTUBHOCTH M KOHJIEHCATOPA.

Mopens JIMHUY 3JIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopuule padomol

HccnenoBanne 3aBUCHMOCTH MEPUOJIa MajbIX KOieOaHUM Ipy3a HA HUTH OT
JUIMHBI HUTU U MaccChl rpy3a.

HccnenoBanne NEpPEMEHHOIO TOKA B LENH W3 IOCIENOBATENBHO
COEAMHEHHBIX KOHJEHCATOPa, KATYIIKH U PE3UCTOpA.

Tema 2. MexanuuecKkue u 31eKmpoOMaAZHUMHbBLE 80 IHbL

MexaHnudeckue BOJIHBI, YyCJIOBHsS pacnpoctpaHenus. llepuon. Ckopocth
pacnpocTpaHeHusi W JuIMHa BOJIHBL. llomepeuHble M IPOJOJIBHBIE BOJIHBL
HNuTtepdepenims u nuppakius MEXaHUYECKUX BOJIH.

3Byk. CkopocThb 3ByKa. [ poMmkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJIHBI. Y CIOBUS U3JIYYEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3anmuas opuentanus BektopoB E, B, V B anekrpomarautHoi BoiHe. CBOMCTBa
3JIEKTPOMATHUTHBIX BOJIH: OTpPaXeHUE, MPEIOMIICHUE, MOoNspu3anus, audpakuus,
uHTepdepeHius. CKopocTb 3JIEKTPOMArHUTHBIX BOJIH.

[[Ixana >J€KTPOMArHUTHBIX BOJIH. [IprMeHEHUE 3JIEKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUMIIBI paAUOCBS3H U TeNEBUAEHUS. Paguonokanuys.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOLIEH CPEbI.

TexHuyecknue yCTpOWCTBA M NPAKTHUYECKOE IPUMEHEHUE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJIbTPAa3BYKOBasl IMAarHOCTHKAa B TEXHHUKE M MEIMIMHE, pajaap,
panuonpuéMHUK, TEJIEBU30p, aHTEeHHA, TenedoH, CBY-neus.

Llemoncmpayuu

OOpa3zoBaHue U pacpoCTPaHEHUE MTONEPEUHBIX U MPOJI0JIbHBIX BOJIH.

Koneobmroiieecs T€10 Kak MCTOYHHK 3BYKA.

Habmonenne otpakeHns U NpeJoMICHUS] MEXaHUYECKUX BOJIH.

Hab6mronenue natepdepennmu u qudpakiny MEXaHUYECKUX BOJTH.

3BYKOBO PE30HAHC.

HabGntogenue cBsI3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYIOM U
4acTOTOM KOJIeOaHUH.



HccnenoBaHue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAKEHUE, IIPEIIOMIICHHUE,
noJsipu3anus, 1udpakuus, THTephepeHIIHs.

Tema 3. Onmuxa

['eomeTpuueckas ontuka. I[IpsMonuHelHOEe pacnpoCcTpaHEHHWE CBETa B
OJHOPOJHOM cpene. JIyd cBera. TOUEUHBIN UCTOYHUK CBETA.

OTtpaxeHnue cBeTa. 3aKOHbI OTpakeHUs cBeTa. [locTpoeHue mzoOpaxeHuil B
IIJIOCKOM 3€pKaje.

[Tpenomiienne cBeTa. 3aKOHBI TpeIoMIIeHUs cBeTa. AOCOIOTHBIIN MOKa3aTelb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbll yroa MNOJHOIO
BHYTPEHHETO OTPaKEHHSI.

Hucnepcus cBeta. CrioxxHblil coctaB Oenoro ceera. LIBer.

CoOupatoriie M pacceuBaromme JnuH3bl. ToHkas JsmH3a. DokycHoe
pacCTOSIHUE M ONTHYECKas CHJIa TOHKOM JuH3bl. IlocTpoeHne un3o0paxkeHuid B
coOuparolMx U paccerBarolux JuH3ax. Gopmyna TOHKOW JUH3BI. Y BEJIMYEHUE,
JTaBaeMoe JIUH3O0M.

[Ipenensl MPUMEHUMOCTH TEOMETPUYECKON ONTUKHU.

BonnoBass ontuka. HWurtepdepenius cBera. KorepeHTHbIE HMCTOYHHUKH.
VYcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTephEpEeHIIMOHHON
KapTUHE OT IBYX CUH(A3HBIX KOT€PEHTHBIX UCTOUHHUKOB.

Hudpaxuus cBera. JludpakiuoHHas pemérka. YCJIOBHE HaOIIOICHUS
[JIABHBIX ~MAakCMMyMOB TIpH [aJ€HUM MOHOXPOMATHYECKOIO CBETa Ha
TU(PPAKIIMOHHYIO PEHIETKY.

[Tonspuzanus ceera.

TexHuyeckue yCTpOWCTBA M NPAKTHUYECKOE MPUMEHEHUE: OYKH, JyIa,
¢doToanmapar, MNPOEKIMOHHBIN ammapaT, MHUKpPOCKON, TEJIECKOIN, BOJOKOHHAs
ONTHKA, TUPPAKIIMOHHAS PEIIETKA, MOISPOUI.

Jlemoncmpayuu

[IpsAMOJIMHENHOE PACHIpPOCTPAHEHUE, OTPAKEHUE M MPEIIOMIICHHE CBETA.
OnTrueckue mpuOOpHI.

[lonHOE BHyTpeHHEE OTpakeHue. Mozenb CBETOBOA.

HccnenoBanue cBONCTB M300paXkeHU B JIMH3aX.

Mopenu MUKpocKomna, TeJIecKomna.

HaGmronenue natepdepeHinm crera.

Hab6mronenue nudpaxiuu ceera.

Hab6nronenue nucnepenu cBera.

[TonydeHnue cuekTpa ¢ MOMOUIBIO MPU3MBI.

[TonyueHnue ciekTpa ¢ MOMOIIBI0 TUPPAKIIMOHHON PEIIETKY.

Hab6mnrogenue nosisipu3alyu CBETa.

Yuenuueckuui saxcnepumenm, nabopamopusie pabomul



M3mepeHne rnokasaTesis peaoMIICHUs CTEKIIA.
HccnenoBanue cBONCTB M300paXkeHU B JIMH3aX.
Hab6nronenue nucnepenu cBera.

Pa3nes 6. OcHOBBI cTIEIHAJILHON TEOPHH OTHOCHTEIbHOCTH
['panuubpl  TPUMEHUMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTynatsl
CIIELIMAIIBHOM TEOPUM OTHOCHUTEJIBHOCTH: HMHBAPUAHTHOCTH MOJYJISI CKOPOCTH
CBETA B BaAKyyMe€, IPUHIIUI OTHOCUTENBHOCTH DUHILTEMHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTU. 3aMEMJICHUE BPEMEHU M COKPAILCHUE
JUTUHBI.
OHeprusi U UMITYJIbC PEIATUBUCTCKON YaCTHLIBI.

CBs13b Macchl ¢ BHEPruel ¥ UMITYJIbCOM PENSTUBUCTCKONW YaCTHUIIbI. JHEPIHs
IIOKOS.

Paznen 7. KBanToBasi pusuka
Tema 1. Dnemenmul KGAHM OGO ONMUKU
®dotonbl. ®opmyna [lnanka cBs3u sHepruu (PoTOHA ¢ €r0 YaCTOTON. DHEPTHUs
U UMITYJIbC (POTOHA.
Otkpeitre u uccienoBanue Goroaddexra. Onwitel A. I'. CromeroBa. 3aKOHBI
dbotodddexra. YpapHenue DiHIITeHA 1751 PoTodddekTa. «KpacHas rpanHuia»

dboTorddexra.

JlaBnenue ceera. OnwiTel I1. H. JleGenena.

XHUMUYECKOE NECUCTBUE CBETA.

Texaudeckue yCTpONCTBA W MPAKTHYECKOE TPUMEHEHHE: (HOTODIIEMEHT,
dboTonaTYMK, coiHeUHas OaTapes, CBETOAUO/I.

Jlemoncmpayuu

®oto3dh(DHeKT Ha YCTAaHOBKE ¢ IIMHKOBOU IJIACTUHOM.

HccnenoBanue 3aKk0HOB BHEUTHETO PoTOdPdeKTa.

Ceeroauo.

Conneynas Gartapes..

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pe3epdopna mo paccessHUIO 0 -YaCTHIL.
[Inanerapnas mozxens aroma. Iloctymatel bopa. M3nydenune u norsonmieHue
($OoTOHOB TpU Tepexoie aToMa C OJHOIO YPOBHsSI PHEPruM Ha Apyroil. Bums
criekTpoB. CIIEKTp YPOBHEW SHEPrUU aTOMa BOJIOPO/IA.

BonHoBbIe cBolicTBa yactull. Bosnbl 1€ bpoitnsa. KoprnyckynsipHO-BOJTHOBOM
JyaJIu3M.

CHOHTaHHOE U BBIHYK/ICHHOE U3IIy4YCHHE.

TexHuyecknue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHUE: CIIEKTPAJIbHBIN
aHanu3 (CIEeKTPOCKOI), J1a3ep, KBAHTOBbIM KOMIIBIOTED.



Jlemoncmpayuu
Mopuens onsita Pesepdopra.
OnpeneneHue JJIMHBI BOJIHBI JIa3epa.
HabGntogenue nuHedyaThiX CIEKTPOB U3TYUCHUS.
Jlazep.
Yuenuueckuu sxcnepumenm, nabopamopusie pabomul
Hab6nronenue muHeiyaToro CekTpa.
Tema 3. Amomnoe a0po
OKCIIEpUMEHTBI, TOKA3bIBAIOUIUE CJIOKHOCTh CTpPOeHHUS sAnpa. OTKpbITHE
pagunoaktuBHocTH.  OmnbiTel  Pesepdopna 1mo  ompepeneHuio  cocraBa
pannoakTUBHOrO wu3nydeHus. CBoiicTBa anbga-, Oera-, ramma-u3JIy4eHHUS.
Bnusinue paguoakTHBHOCTH Ha KUBbIE OPTaHU3MBI.
OTkpbiTHE TIpOoTOHA W HeuTpona. Hykmonnas moxaens siapa ['eitzenOepra—
NBanenko. 3apsn saapa. MaccoBoe uncio sapa. M30Tornsbl.
Anbda-pacnag. DNEKTPOHHBIM W MO3UTPOHHBIN OeTa-pacman. [amma-
U3JIydeHHE. 3aKOH PaIMOAKTUBHOIO paciaja.
OHeprus CBA3M HYKJIOHOB B sifipe. SaepHbie cuibl. Jledekt macch apa.
SlnepHble peakuuu. /leneHre u CUHTE3 AIEp.
SAnepubiii peaktop. Tepmosiaepusiii cuHTe3. [IpoGiaeMbl U TEPCIEKTUBBI
AJIEPHON DHEPTETUKH. DKOJOTHUECKUE ACTIEKThI SIAEPHON SHEPTETUKHU.
OnemeHTapHble YaCTULbL. OTKPBITHE MO3UTPOHA.
MeToap1 HaOMIOIEHUS U PETUCTPALIUH SJIEMEHTAPHBIX YaCTHUII.
dyHpamMeHTaIbHbIe B3aUMOJIeUCTBUS. EquHCTBO (pu3nueckoit KapTUHBI MUPA.
TexHuyeckue ycTpoucTBa U NMPAKTHUYECKOE MMPUMEHEHHUE: T03UMETP, Kamepa
Bunbscona, siaepHblil peakTop, aToMHas 6oM0a.
Llemoncmpayuu
CuY€TUrK MOHU3HUPYIOLINUX YACTHLI.
Yyenuueckuii sxcnepumenm, 1abopamopuule pabomol
HccnenoBanue TpekoB 4yacTHIl (110 TOTOBBIM oToTrpadusim).

Pa3znen 8. DiieMeHTBI ACTPOHOMUM M ACTPOPUUKHU

Oransl pa3BUTHs acTpoHOMUM. [IpuKiagHOE 1 MUPOBO33PEHUYECKOE 3HAUCHUE
aCTPOHOMHUM.

Bun 3B€3gHoro Heba. Co3Be3amsi, sSipKUE 3BE3blL, IUIAHETHI, WX BHUIMMOE
JIBUKCHHE.

ConHeyHas cucrema.

Connue. ConHeuHass akTUBHOCTh. McTouHuk sHeprum CoiHIa U 3BE3N.
3BE37bI, UX OCHOBHBIE XapaKTEPUCTHKHU. JlmarpamMma «CIEKTpajbHBIA KiIacc —
CBETUMOCTbY». 3BE3/bI TIABHOM MOCIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTb» JJIs1 3BE3] TJIABHOM MOCJIEN0BAaTEIbHOCTH. BHYTpeHHee cTpoeHue



3BE31. COBpEMEHHBIE MPEJCTABICHUS O IMPOUCXOKACHUN U ABOoMOIMU ConHIA U
3BE3/1. DTaIbl )KU3HU 3BE3 /.

Mneunsiii ITyte — Hama [Manmaktuka. ITonoxenue u nBwxenue ConHua B
lNanaktrke. Tunsl rasakTuk. Pagroranaktuku U kBasapbl. YEpHBIEC IBIPHI B SAIpax
TJIAKTHK.

Bcenennas. Pacummpenue Beenennoit. 3akon Xab66ma. Pazoeranne ramakTuk.
Teopus bonpmoro B3peiBa. PenukToBOE U3IydEeHHE.

Macmrabnas ctpyktypa Beenennoil. Meraranaktuka.

Hepeménnpie mpobieMbl aCTPOHOMHUHU.

Vuenuuecxue nabnooenus

HaGmronenns HEBOOPYKEHHBIM TJIIA30M C HCIIOIB30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUN TS ONPEeIICHUS TTOIOKEHUSI HEeOECHBIX 0OBEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE co3Be311sd CEeBEpHOro NOyLIapus U IPKUE 3BE3IBI.

HaGmronenus B Teneckon JIynsl, miianet, Mitieunoro Ilytu.

O06001mar0Iee MOBTOPEHUE

Pone ¢usmkn u acTpoHOMHMM B 3KOHOMHYECKOW, TEXHOJOTHUYECKOH,
COLIMAJIbHOW M ATHYECKOM c(epax AesTeIbHOCTH YEJIOBEKa, POJb U MECTO (PU3UKU
¥ aCTPOHOMHUHU B COBPEMEHHOU HAay4YHOW KapTHUHE MUPA, poiib (PU3UUECKON Teopuun
B (GOpPMHpPOBAHUU TPEACTABICHUM O (DUINYECKONM KapTHHE MHpPA, MECTO
bu3rYecKol KapTUHBI MHpa B OOLIEM PSAY COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MIPEJICTABICHUMN O PUPO/IE.

MexnpeaMeTHble CBSA3H

N3yuenue kypca ¢usuku 0a30Boro ypoBHs B 11 kiacce oCylecTBIsIETCS C
YYETOM COAEPKATENBHBIX MEXKIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
Ounonoruu, XuMuM, reorpaduu ¥ TEXHOJIOTHH.

Meorcnpeomemnvie nonsmusi, CBSI3aHHBIE C M3YYEHHUEM METOJOB HAy4YHOIO
NO3HAHUA: SIBJIEHWE, HAay4HbIA (akT, runore3a, (puamyeckas BEIMYMHA, 3aKOH,
Teopusl, HaOIIOAEHUE, SKCIIEPUMEHT, MOJEIUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelIeHHE CUCTEMBI YPAaBHEHUM, TPUIOHOMETPUYECKHUE
GyHKIUKA: CUHYC, KOCUHYC, TAHT€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPHUUIECKOE
TOXJECTBO, BEKTOPBI U MX IMPOCKUWH HA OCH KOOPIMHAT, CIIOKEHUE BEKTOPOB,
MPOU3BOJHBIE BJEMEHTAPHBIX (DYHKIMI, TPU3HAKK TOA00US TPEYrOJbHUKOB,
onpe/eyeHue MIONIaAN MITOCKUX GUryp u o0bEMa Tell.

buonocus: »nekrpuueckue SABIECHUS B JKUBOM MNPUPOJE, KojeOaTenbHbIE
JBUKEHHS B )KUBOW MPUPOJE, ONTUYECKUE SIBIICHUS B KUBOW NPHUPOJIE, IEVCTBUE
paauanyy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHUE aTOMOB M MOJIEKYJI, KPUCTAININUECKAsA CTPYKTYpa TBEPJIBIX
T€J, MEXaHU3MbI 00pa30BaHUs KPUCTAUIMYECKON PEIIETKH, CIIEKTPAJIbHBIN aHAIN3.



l'eocpagua: wmarHuTHbIE TOMIOCA 3€MJIM, 3aJIeKU MAarHUTHBIX Py,
dboTochEMKA 3eMHOM TTOBEPXHOCTH, MPEJCKA3aHNE 3eMIICTPSICEHUH.

Texnonocua: JAHUM DJIIEKTPONIEPENAad, TE€HEPAaTOp NEPEMEHHOIO TOKa,
ANEKTPOABUTATENb, WHAYKIMOHHAS I€4Yb, pPAaAap, PAAHONPUEMHUK, TEIEBU30D,
anteHHa, tenedoH, CBYU-meub, NMpOEKIIMOHHBINA amnmapar, BOJOKOHHAs ONTHKA,
CoJTHEe4Has Oarapesi.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

OcBoenune yueOHOTO TpenMera «®Du3nMKa» HA YPOBHE CPEIHEro OOIIero
oOpa3oBanwusi (0a30BbIl YPOBEHB) MOJDKHO OOECIEUYHUTH TOCTHXKCHHE CISAYIOIINX
JMYHOCTHBIX, METANPEIMETHBIX U MIPEIMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB.

JIMYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHS yueOHOro nmpeamera «Du3nka» JOHKHbBI
OTpa)kaTb TOTOBHOCTb M CIIOCOOHOCTh OOYYarloIIMXCA PYKOBOICTBOBATHCA
chOpMUPOBAHHOW BHYTPEHHEH MO3UIMEH JIMYHOCTHU, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIWH, TO3UTHUBHBIX BHYTPCHHHX  YOEXKICHHH, COOTBETCTBYIOIIHUX
TPAJUIIMOHHBIM IIEHHOCTSM POCCHUHCKOTO OOIIECTBAa, PACHIMPEHUE >KU3HEHHOTO
ONBITA U OMBITA JEATEIBHOCTH B IMPOLECCE PEAIN3ALNA OCHOBHBIX HANPABICHUN
BOCIIMUTATENBHOU IESITENBHOCTH, B TOM YUCIIE B YACTH:

1) rpaskIaHCKOTO0 BOCTIMTAHUSA:

c(hOpPMUPOBAHHOCTH TPAXKTAHCKOM MO3UIIMK 00YYarOIerocsi Kak akTUBHOTO U
OTBETCTBEHHOTO YJI€HAa POCCUHCKOT0 OOIIECTBA;

OPUHATHE  TPAAUIMOHHBIX  OOIEUETOBEYECKUX  T'YMAaHHCTHYECKHX U
JEMOKPATUYECKUX LIEHHOCTEW;

TOTOBHOCTb BECTHM COBMECTHYIO IEATEIBHOCTh B MHTEPECAX TI'Pa)KIaHCKOIO
o011ecTBa, y4acTBOBaTh B CAMOYMPABICHUH B 00pa30BaTeIbHON OpraHU3alliy;

YMEHUE B3aUMOJEHUCTBOBATH C COUUAIBHBIMA HHCTUTYTAMU B COOTBETCTBUH C
uX QYHKIUSIMU U Ha3HAUYCHUEM;

TOTOBHOCTh K TYMaHUTApHOM U BOJIOHTEPCKOM AEATEIBbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

chOpMHUPOBAHHOCTh POCCUNUCKOM TPaKIaHCKONW UACHTUYHOCTH, TATPUOTU3MA;

LIECHHOCTHOE OTHOLIEHHWE K TOCYJIapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSM
POCCUICKUX YUEHBIX B 00J1aCTU (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUUECKOTO TIOBE/ICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAal[MI0 W NPUHUMATh OCO3HAHHBIC PELICHHUS,
OPHUEHTHUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMbI M LIEHHOCTH, B TOM YHCIIE B
JEATEIIbHOCTH YYEHOTO;

OCO3HaHME JINYHOTO BKJIaJa B TOCTPOEHUE YCTOMYMBOTO OYIyILIETO;

4) 3cTeTHYeCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOLICHHWE K MUPY, BKJIIOYas 3CTETUKY HaAyYHOTO TBOPYECTBA,
npucyiero pu3nyeckoi Hayke;

5) TpyA0BOIr0 BOCIMTAHMS:



MHTEpPEC K pa3InyHbIM cdepam npodhecCHOHANbHOW JEATEIbHOCTH, B TOM
YHCJIE CBA3AHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHE COBEPILIATh OCO3HAHHBINA BBIOOD
Oynymel mpodeccuu u peaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K 00Opa30BaHUIO U caMOOOpa30BaHMIO B 00JaCTH
(bU3HKY HA TPOTSKEHUU BCEU KU3HH;

6) 7K0J1I0THYeCKOT0 BOCIIUTAHMS

c(hOPMHUPOBAHHOCTh JKOJIOTHYECKOW KYJIBTYpPhI, OCO3HAHWE TJI00aTHLHOTO
XapaKTepa SKOJIOTUIECKUX TPOOIIeM;

IJIAHUPOBAHKE U OCYILIECTBIICHUE IEUCTBUI B OKPYKAIOLIEH Cpelie Ha OCHOBE
3HAHUS 1IeJIe YCTOMYHUBOTO PAa3BUTHS YEJIOBEUECTRA;

pacIIMpEeHHe OIbITa JEATEILHOCTH HKOJIOTHYCCKON HAMpaBICHHOCTH Ha
OCHOBE MMEIOIINXCS 3HAHUH 0 (PHU3UKeE;

7) HEHHOCTH HAYYHOI'0 NTO3HAHUSA:

c(hOpPMUPOBAHHOCTh MHPOBO33PEHHMSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NYECKON HAYKHU;

OCO3HaHWE IICHHOCTH HAYYHOW JESATEIBPHOCTH, TOTOBHOCTH B MPOIECCE
u3ydeHus: (GUBMKKA  OCYIIECTBISATh  HPOCKTHYID H  HCCIEIOBATEIHCKYIO
NEeSATEIbHOCTh UHJIUBUIYAILHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBbIE YHHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS
ba3oBble JJornueckue 1elcTBUA:
CaMOCTOSTENIbHO  (OPMYJIHMpPOBATh W aAKTyaJIM3upOBaTh  MPOOJIEMY,
paccMarpuBaTh €€ BCECTOPOHHE;
ONpENEATh LEIU JCATEIBHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTHIKCHMUSI;
BBISBJISAITH  3aKOHOMEPHOCTM W MPOTUBOPEYMSI B  PACCMATPUBAEMBIX
(bU3UYECKUX SBICHUSIX;
pa3pabaTeiBaTh IJIaH PEIICHUS MPOOJIEMBbI ¢ y4€TOM aHaIu3a HWMEIOLIUXCS
MaTepUaIbHBIX 1 HEMATEPUAIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBEI B JIESITEILHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
L[EJIAM, OLIEHUBATh PUCKH MOCJIEACTBUM AEATEIbHOCTH,
KOODAUHUPOBaTh M  BBINOJHATH pabOTy B  YCIOBUSX  PEATBbHOTO,
BUPTYaJIbHOT'O U KOMOMHUPOBAHHOT'O B3aMMO/ICUCTBUS,
pa3BUBaTh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOJIeM.
ba3oBble uccieaoBarTe/bCKHe AeiiCTBUS:
BJIAJICTh HAYYHOM TEPMHUHOJIOTHMEH, KIIFOYEBBIMU MOHATHUSMH W METOAAMHU
(bu3nYeCKOi HAYKH;



BJIaJICTh HAaBbIKAMH y4EOHO-UCCIIEIOBATENBCKON U MIPOSKTHON J1EATEIbHOCTH
B 00nacTu (pU3UKH, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOATEILHOMY MOUCKY
METOJIOB pelIeHHs 3ahad (U3MUECKOTO COJEp)KaHus, MPUMEHEHHUIO Pa3IMYHBbIX
METOOB TIO3HAHUS;

BIAJETh BHUAAMHU JESATEIBHOCTH IO TIIOJIYYEHUIO HOBOIO 3HAHUSA, €ro
UHTEPIIpEeTalliy, MPeoO0pa3OoBaHUI0 M NPHUMEHEHHUIO B Pa3iIMYHBIX Y4eOHBIX
CUTYalUsX, B TOM YHUCIIE IPHU CO3JaHUH YUeOHBIX IPOEKTOB B 001acTH (PU3UKH;

BBISIBJISITH TIPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyaJlM3UpOBaTh 3ajauy,
BBIJIBUTaTh TUIOTE3y €€ pelleHHs, HAaXOAWTh apryMEHThl JJIs JOKa3aTeJIbCTBa
CBOUX YTBEPXKICHUH, 3a1aBaTh MapaMeTpbl U KPUTEPUH PEILICHUS;

aHAIM3UPOBATh TMOJYYCHHBIE B XOJE pELICHHUs 3a7aud pe3yJbTaThl,
KPUTHUYECKH OLICHUBATh WX IOCTOBEPHOCTH, IPOTHO3UPOBATH M3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh U (HOpMyIUpOBaTH COOCTBEHHBIE 3aJaud B 00pazoBaTEIbLHON
NesITeIbHOCTH, B TOM YHCIIE IPU U3yYeHUH (PU3UKH;

JlaBaTh OLIEHKY HOBBIM CUTYAI[UsM, OLIEHUBATH MIPUOOPETEHHBIN OTIBIT;

yMETb NE€PEHOCUTh 3HaHUA MO (QHU3MKE B MPAKTUUYECKYI0O 00JIacTb
KHU3HEIEATEIIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX PEIMETHBIX 00JIaCTei;

BBIJIBUTaTh HOBbIE UJIEH, TIPEJIaraTh OPUTMHAIBHBIE TIOJXO/IbI U PELICHHUS;

CTaBUTH MPOOJIEMBI U 337a4H, JOMYCKAIOIINE aTbTePHATUBHBIC PEILICHUSI.

Pabora ¢ nungopmaumeii:

BJIaJIeTh HaBBIKAMU TOJy4YeHUs MH(POpManuu (pU3MUECKOro CoAaepX aHusi U3
UCTOYHUKOB PAa3HbIX THUIIOB, CaMOCTOSITEJIbHO OCYIIECTBIISATh IOMCK, aHAJU3,
CHUCTeMAaTHU3alMI0 U WHTEpIpeTanuio HH)OpPMALUU Pa3IUYHBIX BUAOB U (oOpM
IPEeJICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTh HH(POPMALINY;

UCIIONb30BaTh  CPEACTBA HMH(POPMALMOHHBIX W  KOMMYHHKallMOHHBIX
TEXHOJIOTHI B PELICHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPraHU3allMOHHBIX
3aJa4 C CcoONIo/IeHneM TpeOOBaHUN DJPrOHOMHUKH, TEXHUKH O€30MacHOCTH,
TUTUEHBI, pecypcocOepexeHusi, TMPaBOBBIX M  JTUYECKUX HOPM, HOPM
nH(popMaIIMOHHOM 0€30MaCHOCTH;

CO3/1aBaTh TEKCThl (PU3UYECKOTO COJEpKaHUS B PA3IUYHBIX (opmarax c
y4€TOM HazHA4YeHUsI MHPOPMAIIUU U LEJICBOU ayAUTOPHUH, BBIOUpPAst ONTUMATbHYIO
(dbopMy npeacTaBIeHUS U BU3yaTU3alllu.

KoMMyHHKATHBHBIE YHHBePCAJIbHbIE YUeOHbI€ elCTBHUS:
OCYIIECTBIISITH O0IIEHNE HA YpOKax (M3UKH U BO BHEYPOUHOU JEATEITHHOCTH,
pacmo3HaBaTh MPEANOCHUIKH  KOH(MIWKTHBIX CUTyalluidi W CMsAT4YaTh
KOH(JIMKTBHI;



Pa3BEPHYTO M JIOTMYHO H3J1araTb CBOK TOYKY 3PEHHS C HMCIIOJIb30BAHUEM
SI3BIKOBBIX CPEJCTB;

IMIOHUMAaTh W KCIIOJb30BaTh MNPEUMYILECTBA KOMAaHIHOM M WHIWBUIYaJIbHOU
paboThI;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX JAEUCTBUI C y4€TOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KaX/JIOTO YICHA KOJUIEKTUBA,

MIPUHUMATh LEJIM  COBMECTHOM  JAEATEIIbHOCTH, OPraHW30BbIBAaTH W
KOOPJAWHUPOBATh JACUCTBUSA MO €€ JNOCTHKEHHIO: COCTAaBIISITh IUIAH JCUCTBHM,
pacnpeiensiTh poiau ¢ Y4ETOM MHEHHM YYacTHMKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOU paboThl;

OLICHMBATh KA4YECTBO CBOEr0 BKJAJa M KaXJOTO YYaCTHUKA KOMAaH]Ibl B
o0t pe3yabTat 1Mo pa3padoTaHHBIM KPUTEPHUSIM;

MpeyiaraTb HOBBIE MPOEKTHI, OLUCHUBATH WAEU C MO3ULUWA HOBU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAYNMMOCTH;

OCYILECTBJIATh TO3UTHUBHOE CTPATETUYECKOE IIOBEICHUE B Pa3JIMYHbBIX
CUTYaIUSX, IPOSIBIISITH TBOPUYECTBO M BOOOPAKEHHE, OBITh MHUIIHATHBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJIbHbIE Y4eOHbIe JeHCTBHA
Camoopranusanus:

CaMOCTOSITENIbHO OCYILECTBISTh MO3HABATENIbHYIO AESTENbHOCTh B 00JacTH
(U3MKM WU aCTPOHOMMHM, BBISBIATH MPOOJEMBI, CTaBUTb U (POPMYIMPOBATH
COOCTBEHHBIE 33]1a4H;

CaMOCTOSITEJIBHO COCTABJIATh IUIAH PELIEHUS PACUETHBIX W KadyE€CTBEHHBIX
3a]1a4, TUIaH BBIMOJIHEHUS TPAKTUYECKON PaObO0ThI C YUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXHOCTEW U MTPEANIOYTEHUM;

JIaBaTh OLICHKY HOBBIM CUTYaLlUsIM;

paciupsATh paMKH y4eOHOTr0 MPEeAMETa Ha OCHOBE JIMYHBIX [TPEAINIOUYTEHUN;

JieNaTh  OCO3HAHHBIA BBIOOp, AapryMEHTUpOBaTh €ro, OpaThb Ha ceos
OTBETCTBEHHOCTbD 34 PEILECHHUE;

OLICHUBATh MTPHUOOPETEHHBIN OTIBIT;

CHocoOCTBOBAaTh (POPMHUPOBAHUIO U MPOSIBICHUIO JPYAULIMUM B o00nacTu
(U3MKH, TOCTOSTHHO MOBBIILIATH CBOM 00pa30BaTENIbHBIN U KYJIbTYPHBIH YPOBEHD.

CaMOKOHTPOJIb, YJMOLMOHAJIBHBII HHTEJJICKT:

JaBaThb OLEHKY HOBBIM CHUTYalHsIM, BHOCUTb KOPPEKTHUBBI B JIESITEIBHOCTD,
OLICHUBATb COOTBETCTBHUE PE3YJIBTATOB LEISAM;

BJIAaJ€Th  HABbIKAMU  I[IO3HABAaTEJIBHOM  pediekcuu Kak  OCO3HaHWsA
COBEPIIAEMBIX JEUCTBUM M MBICIUTEIBHBIX IIPOLIECCOB, HX PE3YJbTATOB U
OCHOBaHMUI;

UCIOJb30BaTh MPUEMBI PePIIEKCUM JIJIsl OLIEHKH CHTYalluH, BHIOOpa BEPHOIrO
peuieHus;



yMETh OLIGHUBAaTh PHCKM W CBOCBPEMEHHO NPUHHUMATH PEIICHUS M0 UX
CHUKEHUIO;

NpPUHUMATh MOTHBBI W apTyMEHTHI JPYTHX TIPU aHAIW3Ee pe3yIbTaToB
JeSTeIbHOCTH;

PUHUMATH CeOsl, TOHUMAsi CBOM HEJIOCTATKH U JOCTOMHCTBA,

NpPUHUMATh MOTHBBI W apTyMEHTHI APYTHUX TMPU aHAIW3Ee pe3yIbTaToOB
e TETHHOCTH;

MPU3HABATH CBOE MPABO ¥ MPABO APYTHX HA OMIHOKH.

B mporiecce HOCTHKEHHS JIMYHOCTHBIX PE3yJIbTATOB OCBOCHHS MPOTPaAMMBbI
no ¢u3uKe IS YPOBHS CpPEIHEro oO0Iero oOpa3oBaHHS Yy OOyYarOIIUXCS
COBEPIIICHCTBYETCS OMOITMOHAIIbHBIN WHTEJUICKT, MIPEANOIar afoIIHiA
c(hOpMUPOBAHHOCTD:

CaMOCO3HaHUs, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE 3MOIIMOHATILHOE
COCTOSTHUE, BUJICTh HAIIPABIICHUS PA3BUTH COOCTBEHHOM AMOIMOHAIBHOHN chephl,
OBITh YBEPEHHBIM B cele;

CaMOpETYJIMPOBAHUS, BKIIIOUAIOIIETO CAMOKOHTPOJIb, YMEHUE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TMOBEJEHHE, CIOCOOHOCTh aJaNTUPOBATHCA K
IMOLIMOHABHBIM U3MEHEHHSIM U TTPOSBIISATE THOKOCTD, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAaIlMH, BKIIOYAIOIIEH CTpEMIICHHE K JOCTIKEHUIO e U
yCrexy, ONTUMHU3M, WHHUIIMATUBHOCTh, YMEHHE NEHCTBOBaTh HCXOJS W3 CBOMX
BO3MOXHOCTEH;

IMIMATHUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIIMOHATIBHOE COCTOSIHUE
JIpYTUX, YYUTBIBATh €r0 TPH OCYIIECTBICHUH OOIIEHHs, CIOCOOHOCTh K
COUYYBCTBHIO M COTIEPEIKNBAHUIO;

COIMATBHBIX HABBIKOB, BKIIFOYAIOIINX CITOCOOHOCTh BHICTPAUBATh OTHOIICHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U pa3periarh KOHPIUKTHI.

ITPEAMETHBIE PE3YJIBTATDBI

K xonuy oOyuenuss B 10 kJjacce npeaMeTHbIE pe3yJbTaTbl Ha 0a30BOM
YPOBHE JI0JIKHBI OTpaXxaTb CPOPMUPOBAHHOCTD y 00YYarOIINXCs YMEHUM:

JEMOHCTPUPOBATh Ha MPUMEpPAX pojib U MecTO (U3UKU B (HOPMHUPOBAHHUH
COBPEMEHHOW HAy4YHOW KapTHHBI MHpA, B Pa3BUTUH COBPEMEHHOW TEXHUKU U
TE€XHOJIOTUH, B IPAKTUYECKOU IEATEIBHOCTH JIFOAEH;

YUNUTBHIBaTh TpaHULbl NPUMEHEHHUS W3YUYEHHBIX (U3UUYECKUX MOJIENe:
MaTepuaibHas TOUKa, MHEpLUAJIbHAs CUCTEMa OTCUYETA, a0COJIFOTHO TBEPAOE TEJO,
WJICAJbHBIN Ta3, MOJEIN CTPOEHUS Ta30B, )KUAKOCTEN W TBEPABIX TEJ, TOUECUHBIN
AIIEKTPUUECKUI 3aps/l MpU PelIeHUU (PU3NIECKUX 3a/1ay;

pacrno3HaBaTh (PU3NUYECKHUE SBJICHUS (IPOLECCH) U OOBSICHITh UX HAa OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJIIPHO-KMHETUYECKONM TEOPUH CTPOCHMS BELIECTBA U



IEKTPOJANHAMUKHN: PABHOMEPHOE U PABHOYCKOPEHHOE MPSMOJIMHENHOE ABUKECHUE,
cBOOOAHOE MaJeHUE TeJ, IBWKEHUE MO OKPYKHOCTH, MHEPLHs, B3aUMOJICHCTBUE
Ten, auddy3usi, OpOyHOBCKOE ABMXKEHHE, CTPOCHHE KHUAKOCTEH M TBEPABIX TeE,
U3MEHeHue o0bEMa Tel NpU HarpeBaHUU (OXJIAXAECHUHU), TEIJIOBOE PABHOBECHE,
UCIIApEHUE, KOHICHCAUus, IUIaBICHUE, KPUCTAUIM3ALUs, KHUIICHUE, BJIAXKHOCTH
BO3/lyXa, MOBBIIICHUE JABJICHUSA ra3a IPU €ro HarpeBaHWU B 3aKPBITOM COCY/IE,
CBsI3b MEXIy ITapaMeTpaMM COCTOSIHHA Ta3a B M30IPOLEcCaX, IEKTpU3aLUs Tell,
B3aMMOJICHCTBUE 3apsAJI0B;

ONHCHIBaTh MEXAHWYECKOE JIBUKEHHUE, UCIONIb3Ysl (PU3NUYECKHE BEJINYMHBIL:
KOOpJMHATA, IyTh, IIEPEMEIIECHHUE, CKOPOCTb, YCKOPEHHME, Macca Teja, CHIIA,
UMITYJIbC T€Jla, KUHETHYECKasi HEPrus, NMOTEHIUAIbHAS 3HEPTUs, MEXaHU4ecKas
paboTa, MEXaHMYECKass MOIIHOCTh; IpPU ONWUCAHWMA MPABUIBHO TPAKTOBATH
(bu3NYECKU CMBICT HCHOJNB3YEMBIX BEIMYMH, UX OOO3HAUCHUS U EIUHUIIBL,
HaXoAUTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO0 (PU3NYECKYIO BEJIMYUHY C APYTHMHU
BEIIMYMHAMU;

ONKCHIBaTh HM3YYECHHBIE TEIUIOBBIE CBOMCTBA TE€I M TEIUIOBBIE SBJICHUS,
UCTONb3ysl (U3MUECKHe BENWYHMHBI: JaBJICHHE Tra3a, TeMIeparypa, CpexHss
KMHETHYECKask DHEPIUsl XaOTUYECKOr0 JIBHKECHHSI MOJIEKYJI, CPEIHEKBAApaTUYHAs
CKOPOCTb MOJIEKYJ, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSs 3HEprus, padora rasa,
KOO(Q(QUIMEHT IOJIE3HOTO JEWUCTBUS TEIJIOBOIO JABUrareis; IMpU ONMCAHUU
IPaBWIBHO TPAKTOBATh (DU3UYECKUH CMBICH HCHOJb3YEMBIX BEIUYHMH, HX
0003HAYEHUSI W €IWHUIBL, HaXOAUTb (OPMYIIbI, CBA3BIBAIOIIME JIAHHYIO
(u3NYECKYIO BEIMUUHY C IPYTUMU BEIMUUHAM;

ONMCBIBaTh U3Y4YCHHBIC DJIEKTPUYECKHE CBOKCTBA BELIECTBA U AIEKTPUUECKUE
ABJIEHUS (TIPOLIECCHI), UCTIONB3Ys (PU3HUUECKUE BEIMYMHBL AJIEKTPUUECKUHN 3aps,
AIIEKTPUUYECKOE T0JI€, HANPSKEHHOCTh MOJIA, MMOTEHIMAJ, Pa3HOCTh MOTEHUNAJIOB;
OpU ONMCAHMM IPAaBWIBHO TPAKTOBATH (PU3UUYECKUI CMBICI HCIIOJIb3YEMBIX
BEJIMYMH, MX OOO3HAUYEHMs] U E€IUHMIBI; YKa3blBaTb (POPMYJIbL, CBA3BIBAIOIINE
JTaHHYI0 (PU3UYECKYIO0 BETUYUHY C IPYTUMH BeIMIYMHAMU;

aHAJIM3UPOBaTh (PU3UUECKHE MPOLECCHl U SBICHUS, UCIONB3Ys (hU3HUECKUe
3aKOHBI U MIPUHIIUIIBL: 3aKOH BceMHUpHOTO TsArotenus, I, II u 111 3akonsr HeroToOHa,
3aKOH COXPAHEHUs MEXAHUYECKOW DHHEPruM, 3aKOH COXPAHEHHsS MMIIYJIbCa,
IPUHLUI CYNEPHIO3UIMA CWJI, NPUHLMUII PAaBHOIPABUS HHEPLUUAIBHBIX CHCTEM
OTCU€Ta, MOJIEKYJSIPHO-KMHETUYECKYI0 TEOPUIO CTPOECHMS BELIECTBA, [a30BbIC
3aKOHBI, CBA3b CPEIHEN KMHETUYECKON 3HEPIUM TEIUIOBOTIO JBUKEHUS MOJEKYII C
aOCOJIIOTHON TeMIlepaTypoy, NEpBbI 3aKOH TEPMOAMHAMMKH, 3aKOH COXPAaHEHUS
IEKTPUYECKOr0 3apsna, 3akoH KylloHa, IpU 3TOM pas3ivyarh CIOBECHYIO
(OpMyJIMPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAKEHUE M YCIOBUS (TpaHULBL,
o0JacT) IPUMEHUMOCTH;



OOBACHITH OCHOBHBIE NPHUHIMIBI JEHCTBUS  MAalllMH, MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3jnyaTh YCJIOBHUS MX OE30MACHOTO MCIIOJIb30BAHUS B
MMOBCEIHEBHOM KU3HHU;

BBINIOJIHATh JKCIEPUMEHTHI 10 UCCIENOBAHUIO (DU3MYECKUX SBJICHUM U
IIPOLIECCOB C HCIIOJIb30BAHUEM IMPSIMBIX M KOCBEHHBIX H3MEpPEHUM, MPU 3TOM
dbopmynupoBaTh MmpodOsieMy/3amady ¥ TUMOTE3y y4EeOHOTO IKCIIEPHUMEHTA,
coOuparh YCTaHOBKY H3 TMPEUIOKEHHOrO0 O0OPYAOBAaHUS, MPOBOAUTH OIBIT U
(GbOopMyIMPOBATh BHIBOIHI,

OCYUIECTBIISITh MPSIMbIE U KOCBEHHBIE U3MEPEHUSI (PU3HUECKUX BEITUYUH, MIPU
TOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO M3MEPEHUs M HUCIHOJIb30BaTh W3BECTHBIC
METO/bI OLICHKH ITOIPEIIHOCTEN N3MEPEHUM;

UCCIIEIOBATh  3aBUCHUMOCTH  MEXIy  (U3NYECKUMH  BEJIUYMHAMH  C
UCTOJb30BAaHUEM TMPSMBIX HU3MEPEHUHN, MPU 3TOM KOHCTPYHpPOBATh YCTAHOBKY,
(buKCUpOBaTh PE3yNbTaThl IMOJTYYEHHOM 3aBUCHUMOCTH (DU3UYECKUX BEIUYHMH B
BU/JIE TaOJIUI U TpaUKOB, A€NaTh BEIBOBI MO pe3yJIbTaTaM UCCIIEeI0BaHNUS;

coOiroAaTh mpaBuiia 0€30MacHOrO TPyJa MPHU MPOBEICHUU HCCIECIOBAaHUMN B
paMKax y4eOHOro SKCIEpUMEHTa, Y4eOHO-MCCIIENOBATEIbCKOW M MPOEKTHOU
JESATEIBHOCTH C MCIOJIB30BAHUEM H3MEPUTEIbHBIX YCTPOWCTB M J1IaOOPAaTOPHOIO
000pyI0OBaHUS;

pemiath pacu€THbIE 3aJayd C SBHO 3aJlaHHOM (DU3MYECKON MOJEeNbIo,
UCTOJB3Ys (PHU3HUECKHe 3aKOHBI U MIPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBHS 3a7aun
BbIOMpaTh (PU3UUECKYIO MOJEINb, BBIACIATh (PU3NUECKHE BETUUYUHBI U (DOPMYJIHI,
HEO0OXoAUMbIE NIl €€ pelleHMs, TPOBOJUTh PACUEThl U OLEHUBATH PEATLHOCTh
MOJIYYEHHOTO 3HAYEHUS (PU3HUECKON BEJIMYUHBI,

pelaTh KaueCTBEHHBIE 33/1a4H: BHICTPAUBATh JIOTUYECKH HEMPOTHUBOPEUYUBYIO
LENOYKY PacCyXICHUW C OMOpOM Ha M3y4YEHHBbIC 3aKOHBI, 3aKOHOMEPHOCTU U
busnyecKkue sIBICHUs;

UCIIOJIb30BaTh  MpU  pEIIeHHH  y4yeOHbIX  3aJad  COBPEMEHHBIE
UH(GOPMAIIMOHHBIE TEXHOJIOTUU JIJISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUN
U TPEJCTaBICHUs y4eOHOW W HAYyYHO-TIOMYJISIPHON MHGOpMAIUK, MOTYYCHHON U3
pa3IMYHBIX UICTOYHUKOB, KPUTUYECKH aHATTU3UPOBATH MOJTydaeMyt0 HH(POPMAIIHUIO;

PUBOJAUTH MPUMEPHI BKJIaJla POCCUICKUX U 3apyOEKHbBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBIACHEHHE TMPOLECCOB OKPYXKAIOIIEro MUpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTH;

UCIOJb30BaTh TEOPETUUYECKUE 3HAHUSA MO (PU3UKE B MOBCEAHEBHOM >KU3HU
JU1s1 obecrnieueHrst 6€30MacHOCTH MPU 00palleHUuU ¢ MpUuOoOpaMu U TEXHUUECKUMHU
YCTPOMCTBAMM, JIJISi COXPAHEHUS 3JJ0POBbsSI M COOJIIOJIEHUS HOPM 3KOJOTUYECKOTO
MOBEJICHUS B OKPY XKAIOILIEeH CpeJie;



paboTaTh B TIpyHIE C BBIIOJHEHUEM pa3JIMYHbIX COLMAJIbHBIX pOJIEH,
IUTAHUPOBAaTh pPabOTy TPYNIbl, PALMOHAIBHO PAaCHpeNessTh OO0S3aHHOCTH U
IUIAHUPOBATH JIESITEIBHOCTh B HECTAHAAPTHBIX CUTYALUSX, aJI€KBaTHO OLIEHUBATh
BKJIAJ] K&KJIOT'0 U3 YYACTHUKOB I'PYIIIBI B PEIICHNUE PACCMAaTPUBAEMON ITPOOIIEMBI.

K xonumy oOyuenuss B 11 kJiacce npeaMeTHbIE pe3yJbTaTbl Ha 0Oa30BOM
YPOBHE JTOJKHBI OTpaxaTb CPOPMUPOBAHHOCTD y 00YYAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh Ha MpPUMEpPaxX pojib U MeCTO (U3UKU B (HOPMHUPOBAHHUH
COBPEMEHHOW HAay4YHOW KapTHHBI MHpaA, B Pa3BUTUH COBPEMEHHOW TEXHUKU U
TE€XHOJIOTHM, B IPAKTHYECKOW JEATEIBHOCTH JIIOJEH, LEIOCTHOCTh M €IMHCTBO
(u3nyeCcKOil KapTUHBI MUPA;

YUUTHIBaTh TPaHULBl MPUMEHEHHUS W3YYEHHBIX (U3UUYECKUX MOJIENCH:
TOYEYHBIN IIEKTPUUECKUN 3apsl, JIyd CBETa, TOUCUHbIM UCTOYHUK CBETA, S/1€PHAs
MOJieJb aTOMa, HYKJIOHHAsh MOJIeJb aTOMHOTO siipa MpH pPElIeHUuU (PU3NIEeCKUX
3az1ay;

pacrno3HaBaTh (PU3NUYECKHUE SBJICHUS (IPOLECCH) U OOBSICHITh UX HAa OCHOBE
3aKOHOB 3JIEKTPOAMHAMHUKHN U KBAHTOBOW (PU3MKH: AJIEKTPUUECKAs! IPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JIEUCTBHS TOKAa, B3aUMOJIEHCTBUE
MAarHuTOB, DJICKTPOMAarHuTHasT WHAYKUUWSA, JEHCTBHE MAarHUTHOIO IIOJS Ha
IPOBOJAHUK C TOKOM M JIBWXKYIIMHCS 3apsl, 3JEKTPOMATrHUTHbIE KOJeOaHUs U
BOJIHBI, IPSIMOJIMHEWHOE PACIPOCTPAHEHHE CBETA, OTPAKCHHE, IPEIOMIICHUE,
uHTepdepeHus, audpakuus ¢ TONASpU3ALMS  CBETa, JUCIEPCUS CBETa,
dotornexktpudeckuit 3GdexT (horoaddekT), cBeToOBOE NaBlieHNe, BOSHUKHOBEHUE
JMHENYATOro CIEKTpa aroMa BOJOPOAA, €CTECTBEHHas M MCKYCCTBEHHAas

PaauOaKTUBHOCTD;
ONKCHIBaTh W3YUYEHHBIE CBOWCTBA BEIIECTBA (3JEKTPUYECKHE, MArHUTHBIE,
ONTHUYECKUE,  JJIEKTPUYECKYID  NPOBOJUMOCTh  Pa3jIM4HBIX  Cpen) U

AJIIEKTPOMArHUTHBIE $IBJIIEHUS (TPOLECCHI), MCHOJB3Ysd (DU3MUECKUE BEIMYUHBIL:
AIEKTPUUECKUI 3apsjl, CUJia TOKA, JIEKTPUUECKOE HaNpsLKEHHE, 3JIEKTPUYECKOoe
COTIPOTHUBIICHUE, PA3HOCTh MOTEHIIMAJIOB, JIEKTPOABIDKYIIAs cuja, paboTa TOKa,
WHIYKIUST MarHUTHOTO mojs, cwia Ammepa, cuia JlopeHna, MHIYKTHBHOCTb
KATYIIKW, 3HEPIrusl 3JEKTPUUYECKOrO0 M MAarHUTHOrO IOJEM, NEepUOoJ M 4YacToTa
KojeOaHuii B KkoyiebaTelbHOM KOHType, 3apsiji M CHJIa TOKa B Mpolecce
FapMOHUYECKUX DJIEKTPOMATrHUTHBIX KoJieOaHuM, (OKYCHOE pacCTOsiHUE U
ONTHYECKAasl CHWJIa JIMH3BI, TIPH OMHCAHWUU TPABWIBHO TPAKTOBATh (HU3UUCCKUN
CMBICJT HCIIONB3YEMBbIX BEIIMYWH, WX OOO3HAYCHUS W CIWHUIIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIOLIME JAHHYIO (PU3MYECKYI0 BEIMYUHY C JAPYTUMHU
BEJIMYMHAMU;

OMKCHIBAaTh M3YyYEHHbIE KBAHTOBBIE SBJIEHUS M MPOLECCHI, HCIONb3Ys
(bu3HYeCKue BEIMYUHBI: CKOPOCTH JJICKTPOMATHUTHBIX BOJH, JJIMHA BOJHBI



4acToTa CBETa, YHEPTUs U UMITYJIbC (POTOHA, MTEPUOJI TIOJypaciaia, SHEPTrHs CBI3U
ATOMHBIX SIIEP, TPU OINMUCAHWW TMPABWIBHO TPAKTOBATh (DU3WUYECKHUIA CMBICT
WCIIOJIb3YeMbIX BEJIMYMH, WX OOO3HAYEHWS W CIUHUIIBI, YKa3bIBaTh (POPMYIIHI,
CBA3BIBAIOLIME JIaHHYI0 (DU3MYECKYI0 BEJIMYMHY C JAPYTMMH BeJIWYMHAMU,
BBIYKCIIATh 3HAUCHUE (PU3NUECKON BETMUUHBI,

aHAJM3UPOBaTh (PU3UUECKHE MPOLIECCHl U SBICHUS, HUCIONB3Ys (PU3HUECKUE
3aKOHBI M MPUHUMUIIBL: 3aKOH OMa, 3aKOHBI MOCIEA0BATEIBHOIO U MMAPALIEIBbHOTO
COCAMHEHHs] IPOBOJHUKOB, 3aKOH Jkoyisa—JIeHma, 3aKOH 3JIEKTPOMarHWTHOU
WHIYKIWH, 3aKOH MPSAMOJMHEUHOTO PAaCIPOCTPAHEHUSI CBETA, 3aKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEJOMIICHUS CBETa, ypaBHeHHE OWHIITeHHa st doTodrddexra,
3aKOH COXPAHEHMUS] 3HEPruH, 3aKOH COXPAHEHHUS HMMITYJIbCA, 3aKOH COXpPaHEHUs
AIIEKTPUYECKOTO 3apsA]ia, 3aKOH COXPAHEHHs] MAacCOBOIO 4YMCIIA, MOCTyJaThl bopa,
3aKOH paJMOaKTUBHOTO pacmaja, Mpu 3TOM pa3inyaTh CIOBECHYIO (JOPMYITUPOBKY
3aKOHA, €ro MaTeMaTUYeCKO€ BBIPAXKEHHE M YCJIOBUS (TpaHHULbI, 0O0JIacTH)
IPUMEHUMOCTH;

ONPEIEIATh HAIIPABJIECHUE BEKTOPA HMHIYKIIMM MArHUTHOTO MOJISl IPOBOJIHUKA
C TOKOM, CUJIbl AmIiepa u cuiibl JIopeHua;

CTPOUTh W ONKCHIBATH HM300paXKEHUE, CO3/1aBAEMOE IUIOCKUM 3€pKalioM,
TOHKOMW JIMH30M;

BBINIOJIHATh JKCIIEPUMEHTHI 10 UCCIENOBAHUIO (DU3MYECKUX SBJICHUM U
IIPOLIECCOB C HCIIOJIb30BAHUEM NPSMBIX W KOCBEHHBIX HM3MEPEHUM: IMPU 3TOM
dbopmynupoBaTh MmpodOieMy/3amady ¥ TUMOTE3y Yy4eOHOTO DKCIIEPUMEHTA,
coOuUpaTh YCTaHOBKY M3 MPEIJIOKEHHOI0 00O0pYyHOBaHMS, MPOBOAUTH OMBIT WU
(bopMyIMpOBaTh BHIBOIBI;

OCYIIECTBIISITh MPSMbIE U KOCBEHHBIE H3MEPEHUS (PU3HUECKUX BEIUYHH, IPU
3TOM BBIOMpaTh ONTHUMAJBHBIM CIIOCO0 M3MEPEHUS W HCMIOJIb30BaTh H3BECTHBIC
METO/bI OLIEHKH MOTPEIIHOCTEN N3MEPEHU;

UCCJIeIOBaTh 3aBUCUMOCTH (U3MYECKUX BEJIIMYUH C HMCHOJb30BaHUEM
OpSIMBIX HM3MEPEHMI: TpPU STOM KOHCTPYHUPOBATh YCTAHOBKY, (PUKCHPOBATH
pe3yJbTaThl MOJYYEHHON 3aBHCHUMOCTH (M3UYECKUX BEIMYMH B BHJE TaOIULl U
rpaduKoB, JeaTh BBIBOBI IO PE3yJIbTaTaM UCCIIEIOBAHMS;

coOmro1aTh MpaBuiia 0€30MacHOTO TPyJa MpU MPOBEAECHUU HMCCIEIOBAaHUMN B
paMKax y4eOHOro OSKCHEpUMEHTa, Y4eOHO-MCCIEIOBATEIbCKON U IMPOECKTHOU
JESITEIbHOCTH C HCIIOJIb30BAHUEM H3MEPUTENBbHBIX YCTPONCTB M JIaDOpaTOPHOTO
000opyI0BaHNS;

pemiath pacu€THbIE 3aJayd C SBHO 3aJlaHHOM (DU3MYECKON MOJENbIo,
UCIOJIb3Ysl (PU3UYECKUE 3aKOHBI M IIPUHIIMIIBI, HA OCHOBE aHaM3a YCIOBUS 3a/1a4n
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIATh (PU3MUECKHE BEJIMYMHBI U (POPMYIIHI,



HEOOXOUMbIE JJIsl €€ pEIIeHUs, NPOBOJUTh PAcUEThl M OLIEHUBATH PEaIbHOCTh
MOJy4YE€HHOTO 3HaU€HUs (PU3MUECKON BEIUYUHBL;

pelaTh KaYeCTBEHHBIE 3a/1a4: BbICTPAUBATh JIOTHUYECKH HEITPOTUBOPEUUBYIO
LIENIOYKY DPACCYXICHUH C ONOpPOM HA M3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH W
(uznuecKue sIBICHMS;

UCTONBb30BaTh  MPH  pPELIEHUH  yuyeOHBIX  3aJad  COBpPEMEHHbBIC
UH(GOPMAIIMOHHBIE TEXHOJIIOTUU JIJISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUU
U TPEJCTAaBICHUS y4eOHOW W HAYyYHO-TIOMYJISIPHON MHGOpMAIUK, MOTYYCHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUUECKU aHAJIM3UPOBATh MOIYy4aeMYyI0 HH(OPMALINIO;

OOBSACHATh MNPUHLMNBI JEHCTBUS MAIUIUMH, OPUOOPOB U TEXHUYECKUX
YCTPOMCTB, pa3inuyaTh YCIOBUSA UX O€30MACHOTO MCIOJIb30BAaHUS B MOBCEIHEBHON
KU3HH;

IPUBOIUTH MPUMEPHI BKJIAa POCCUHUCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE NPOLECCOB OKPYKAIOIIET0 MHpa, B pPa3BUTHUE
TEXHUKH U TEXHOJIOTUH;

UCMOJb30BaTh TEOPETUUECKUE 3HAHUA MO (PU3UKE B MOBCEAHEBHOW >KU3HU
Ui obecrieueHus: 6€30MaCHOCTU MPHU OOPAIEHUH ¢ MPUOOPAMH U TEXHHUYECKUMHU
yCTPOMCTBAMM, JUIsl COXPAHEHHUS 3/10POBbsS M COOJIIOJIEHUSI HOPM JKOJOTMYECKOIrO
IIOBEJICHUS B OKPYXKAIOILEH CpeacE;

paboTaTh B TIpyHIE C BBIIOJHEHUEM pa3JIMYHBIX COLMAJIbHBIX pOJIEH,
IUTAHUPOBAaTh PabOTy TPYNIbl, PALMOHAIBHO pAaCHpenessTh OO0S3aHHOCTH U
IUIAHUPOBATH JIESITEIBHOCTh B HECTAHAAPTHBIX CUTYALUSX, aJI€KBaTHO OLIEHUBAThH
BKJIAJ] KQXKJIOT0 U3 YYACTHUKOB I'PYIIIBI B PEIICHNUE PACCMAaTPUBAEMON TPOOIIEMBI.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KIIACC
KouunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Ne i/ Kontpoasnsl | IlpakTnyecku
NPOrpamMmblI Bcero o0pa3oBaTe/bHbIE
e padoThlI e padoThbl
pecypcsbl
Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O ITIO3HAHMUSA
1.1 ®u3nka ¥ METOIbl HAYYHOT'O TTO3HAHHUS 2 buommorexa LIOK
' AR HEYT https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Paznen 2. MEXAHUKA
bu6nmmorexa [IOK
21 Kuematiria > https:/m.edsoo.ru/7f41bf72
bu6nmmorexa [IOK
2.2 Hlusamiuia / https://m.edsoo.ru/7f41bf72
Bbu6nuorexa [JOK
23 3aKOHBI COXPAHEHHUSI B MEXAHUKE 6 1 1 hitps://m.cdsoo.rw/741bf72
Hroro no pazaeny 18
Pa3nen 3. MOJIEKVYJISIPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnnoreka [IOK
‘ TEOPUH https://m.edsoo.ru/7f41bf72
bu6nmmoreka [IOK
3.2 OCHOBbI TEPMOAMHAMHKH 10 ! https://m.edsoo.ru/7f41bf72
313 ArperaTHbl€ COCTOSIHMS BEILIECTBA. 5 bubnumorexa [IOK

®da30BbIe IIEPEXOABI

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




Hroro no pazgeny

24

Pa3nen 4. JIEKTPOJUHAMUKA

Bbu6nuorexa [JOK
41 DICKTpOCTATHKA 10 https://m.edsoo.ru/7f41bf72
49 [TocTostHHBIN 3neKTpUYecKuil TOK. Toku B 12 bubmmoreka [JOK
' Pa3IMYHBIX CpeIax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
Pe3epBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68




11 KITACC

KoanuectBo yacos DJIeKTPOHHBbIE
HaumeHoBaHue pa3/ieioB U TeM uu¢poBbIe
Ne n/mm P Kontpousn IIpakTHyeck (ubp )
NMPOrpaMmblI Bcero o0pa3oBaTte/ibHbIE
bIe padoThI ue padboTbl
pecypchbl
Paznen 1. JIEKTPOJAMHAMUKA
11 MarunuTtHoe noje. IJIeKTpOMarHuTHast 1 1 3 bu6nuoreka [IOK
' AHAYKLIUSA https://m.edsoo.ru/7f41c97¢
Hroro no pazaeny 11
Paznen 2. KOJIEBAHUSA U BOJIHbBI
51 MexaHu4ecKkue 1 3IeKTPOMArHUTHbBIE 9 1 bubnmoreka [JOK
' KOJICOAHMSI https://m.edsoo.ru/7f41¢97¢
MexaHudecKkne 1 3IeKTPOMArHUTHbBIE bubnmoreka [JOK
2.2 5 1
BOJIHBI https://m.edsoo.ru/7f41c97¢c
bubnunoreka [JOK
23 O 10 3
frrKa https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 24

Paszea 3. OCHOBBI CIEIIUAJIBHOM TEOPUM OTHOCUTEJBHOCTH

31 OCHOBBI crienuanbHOU TEOPUHU 4 ] bubnmoreka [JOK
OTHOCHUTEIIBHOCTH https://m.edsoo.ru/7f41¢c97¢c
Hroro no pazgeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DJIEMEHTHI KBAHTOBOW ONTUKH 6 bubmmorexa OK

https://m.edsoo.ru/7f41¢c97¢




bubnunoreka [JOK

4.2 C 4
ThocHHe atoma https://m.edsoo.ru/7f41c97¢
bu6mmoreka [IOK
4.3 A 5
TOMHOE PO https://m.edsoo.ru/7f41c97¢
Wroro no pazneny 15

Paznea 5. JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKU

but6mmoreka [IOK

5.1 DJIEMEHTHI aCTPOHOMUH U aCTPODU3UKHI 7 https://m.edsoo.ru/7f41¢97c
Nroro no pazaeny 7
Paznen 6. OBGOBHIAIOIIEE IOBTOPEHUE

6.1 O6o06maroriee MOBTOPEHUE 4 E;I;Ss?;lr?lfgigr(z/sﬂlcwc
Uroro no pazaeny 4
Pe3epBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68







ITOYPOYHOE IINTAHUPOBAHUME

10 KIIACC
KonauyecTBo yacos DJIEKTPOHHBIE
Jlara
Ne Konrpoun uudpoBbIe
Tema ypoka IIpakTuyec | U3YyYeH
n/n Bceero HBIC o0pa3oBaTe/bHbIE
KHe padoTpl | HA
padoThbI pecypchl
| ®usuka — Hayka o npupoje. Hayunsie 1 bubanorexa HOK
METO/IbI [TIO3HAHUS OKPYIKAIOLIETO MUpa https://m.edsoo.ru/ff0c32e2
Ponw u mecTo pusuku B hopMupoBaHuH
2 COBPEMEHHOM HAYYHOU KapTHHBI MUPA, B 1 bubmorexa HOK
p . v P Up ’ https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JeSATEIBbHOCTH JII0IeH
Mexanunueckoe aprxeHne. OTHOCUTENbHOCTh
3 MEXaHU4EeCKOro aBuxeHus. [lepemerenne 1 bubmmorexa [IOK
g - epemettt ’ https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOPEHUE
4 PasHoMepHOE NIPAMOIUHENHOE TBUKECHUE 1 bubmorexa LOK
proe P https:/m.edsoo.ru/f0c3620
5 PaBHOyCKOpEHHOE NPSIMOJIMHEWHOE | bubmmoreka [JOK
JIBUKECHUE https://m.edsoo.ru/ff0c372¢
6 CBobOoaHOe mazeHue. Y CKopeHue | bubnnorexa [HOK
CBOOOTHOTO TAJACHUS https://m.edsoo.ru/ff0c39¢cc
7 Kpuonuneiinoe nuxenue. [{Buxenue 1 bubnuoreka [IOK
MaTepuaabHON TOYKHU 10 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
[Tpuniun otHocuTenbHOCTH [ anues.
8 Nueprmanbaeie cucteMbl oTcueTa. IlepBrii 1 bubmorexa LOK
P - eP https://m.edsoo.ru/ff0c3bes
3akoH HproToHa
9 Macca tena. Cuna. [IpuHumn cynepno3uuun | bubmmorexa [JOK

cui. Bropoii 3akoH HeroToHa 111

https://m.edsoo.ru/ff0c3bed




MaTepuaIbHOU TOYKH

10 Tpertwnii 3akoH HproTOHA 117151 MaTepUanbHBIX bubmmoreka [JOK
TOUYEK https://m.edsoo.ru/ff0c3be8
1 3aKOH BCEMHUPHOTO TAroTeHus. Cuna bubmmoreka [JOK
TsKkecTH. [lepBas kocMuueckast CKOpOCTh https://m.edsoo.ru/ff0c3d00
bubnuorexa [JOK
12 Cuna ynpyrocrtu. 3akoH ['yka. Bec tena
yupy M https://m.edsoo.ru/ff0c3el8
Cuna tpeaus. Kordhdunnent tpenust. Cuina
13 COII OTI;IBHCHHH 3§ %)/IQ)HBI/I}KGHI/II/II) Tela B buGnnorexa LIOK
p p https://m.edsoo.ru/ff0c3{76
KUJKOCTH WM rase
[TocTynaTenbHOE U BpaliaTeIbHOE JBUKEHUE
14 a0CcoIOTHO TBEPIOTO Tena. MOMEHT CHJIBL. bubmmoreka [JOK
IIneqo cumnel. YcaoBus paBHOBECHs TBEPAOTO https://m.edsoo.ru/ff0c41a6
Tena
NMiynbsc MaTepralbHOM TOUYKHU, CUCTEMBI
15 MaTepUaIbHBIX TOUYEK. MIMITynbe cuibl. 3aKOH bubnuoreka [IOK
COXpaHEHHUs UMITyJIbCca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JBUYKEHUE
PaGora u momHOoCTh critbl. KuHetnueckas
16 SHEprusi MaTepuanbHOi Touku. Teopema 00 bubmmorexa [TOK
p p o p https://m.edsoo.ru/ff0c4502
M3MEHEHUU KMHETUYECKOW SHEPruu
[TorenmmansHas sueprus. [loreHunanbHas
17 SHEprus ynpyro aedopMupoBaHHON bubnunoreka [IOK
npyxuHsbl. [loTeHUMabHAs SHEpPrus Tena https://m.edsoo.ru/ff0c461a
BOJIM3U MIOBEPXHOCTH 3eMIIN
[ToTeHunanpHbIe U HETTIOTEHIUAIBHBIE CHUJIBI.
Bbubnuorexa [JOK
18 CBs13b pabOTHI HEMOTEHITUAIBHBIX CHII C

H3MEHEHHEM MEXaHMISCKOM OHCPIruun

https://m.edsoo.ru/ff0c478c




CUCTEMBI TeJl. 3aKOH COXPAHEHHUs
MEXaHUYECKON YHEPTUun

19

Jlabopartopnast pabota «VccnenoBanue CBsI3H
paboThI CHITBI C UBMEHEHHEM MEXaHHUUECKOM
SHEPTHUU Tella Ha IPUMEPE PACTHKEHUS
PE3UHOBOTO KIyTa»

20

Kontponbnas padora mo teme «KnHemaruka.
JuHamuka. 3aKOHbI COXPAaHEHHUS B
MEXaHUKE»

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-
KUHETUYECKOM Teopuu. bpoyHOBCKOE
newkenue. uddysus

Bbubnuorexa [JOK
https://m.edsoo.ru/ff0c4dc2

22

XapakTep ABUKEHUS U B3aUMOJICHCTBUS
YJacTHI] BerecTBa. Moenu CTpOeHHS ra3oB,
KUJKOCTEH U TBEPABIX TEI

23

Macca monekyin. KonuyecTBo BemiecTsa.
[TocTostHHas ABoraapo

24

TemoBoe paBHOBecue. Temneparypa u eé
n3mepenue. lllkana remneparyp Lienscus

25

Uneansueiii raz B MKT. OcHOBHOE
ypaBHeHue MKT

bu6nuorexa [JOK
https://m.edsoo.ru/ff0c4fde

26

AOcomoTHas TeMIleparypa Kak Mepa cpenHeit
KMHETUYECKON DHEPIUU JABUKCHUS MOJIEKYIIL.
VYpasuenue MenaeneeBa-Knaneipona

bubnuorexa [JOK
https://m.edsoo.ru/ff0c511e

27

3axoH JlanbTona. ['a30BEIC 3aKOHEI

28

Jlabopartopnas pabota «MccnenoBanue
3aBHCUMOCTH MEX]Ty ITapaMeTpaMu
COCTOSIHUS pa3pPEKEHHOTO Ta3a




N3onporecchl B eaabHOM ra3e u ux

bu6mmorexa [IOK

29
rpaduyecKoe npeacTaBIeHue https://m.edsoo.ru/ff0c570e
BuyTpenHss sHeprusi TepMOAMHAMHYECKON
30 CHCTEMBI B CIIOCOOBI €€ N3MCHCHUSL. bubmuorexa [JOK
KonnvectBo Temnots! u pabora. BHyTpeHHs s https://m.edsoo.ru/ff0c5952
SHEPTHUsI OJJHOATOMHOIO UJI€aTBLHOTO Ta3a
31 Buael renonepenaun bubmmorexa [OK
A et https://m.edsoo.ru/ff0c5c36
VY ienpHas TENIOEMKOCTh BELIECTBA.
32 KonuyecTBO TEMmIOTHI Ipu TEMIonepeaaue bubmmorexa [TOK
. p peAate. https://m.edsoo.ru/ff0c5¢36
AnuabaTHbIH poriece
1 [IepBblil 3aKOH TEPMOAVMHAMUKH U €T0 bubmmoreka [JOK
MPUMEHEHHE K U30MPOIIECCaM https://m.edsoo.ru/ff0cSefc
34 HeoOpatumocTs npo1ieccoB B MpUpOIE. bubmmoreka [JOK
BTopoii 3ak0H TepMOIMHAMUKHU https://m.edsoo.ru/ff0c6230
35 ITpunuun aeiicreus u K11/ TennoBoit bubnuoreka [IOK
MAaIIUHBI https://m.edsoo.ru/ff0c600a
36 [ukn Kapno u ero KITJ]
37 DKOJIOTHUECKHE TPOOIEMBI TEMI0IHEPTETHKH
18 O6o6maromuii ypok «MomnekysipHast bubanorexa HOK
¢uzuka. OCHOBBI TEPMOIMHAMUKI https://m.edsoo.ru/ff0c6938
KontponbHas paboTta mo teme
39 «Monekymnsapras ¢puzrka. OCHOBBI bubmorexa HOK
YIAp ’ https://m.edsoo.ru/ff0c6a50
TEPMOJIUHAMUKI
40 [TapooOpa3zoBaHue 1 KOHJAEHCALIHSL. bubmmoreka [JOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
A1 AOconroTHAs 1 OTHOCHTEIIbHAS BIIAYKHOCTh bubmuorexa [JOK

Bo3ayxa. HacelenHslil nap

https://m.edsoo.ru/ff0c64d8




Tsépnoe teno. Kpucramnuueckue u
amop(HbIe Tesna. AHU30TPONHS CBOUCTB

Bu6nuorexa [JOK

42
KpucTayioB. JKuakue KpucTaibl. https://m.edsoo.ru/ff0c650
CoBpemMeHHbIE MaTepHaIbI
43 [InaBnenue u xpucraumsanus. Y gesbHas bubnuoreka [IOK
teruiora masneHus. Cyonumanust https://m.edsoo.ru/ff0c6708
bu6mmorexa [IOK
44 VYpaBHEHHE TEIJIOBOro OanaHca
P https://m.edsoo.ru/ff0c6820
45 DnekTpuzalus Teu. DIeKTPUUECKUi 3apsi. bubanorexa [HOK
JIBa BUJa IEKTPUUECKUX 3aPs/I0B https://m.edsoo.ru/ff0c6bcc
[IpoBOIHUKY, TUATEKTPUKHU U
46 n(f)n HOBO HI?KI/I 3a1<f))H COXpaHEHUS bubmmorexa [TOK
YHPOBOA ) P https://m.edsoo.ru/ff0c6bce
AJIEKTPUYECKOTO 3apsiaa
47 B3anmogeiictBue 3apanoB. 3akoH KyioHa. bubmmoreka [JOK
TodeuHsblil JIEKTPUUYECKUI 3apsi https://m.edsoo.ru/ff0c6ce4
Hanpssk€HHOCTB 3JIEKTPUYECKOTO OIS,
48 [TpuHIMI CyNIEpHO3UITAN SJICKTPUIECKUX bubmoreia HOK
P Vu yiep B .. P https://m.edsoo.ru/ff0c6df2
nosieit. JIuHuu HanpsKEHHOCTH
49 Pabora cuit 3IeKTpOoCTaTUYECKOTO MOJTSL. bubanorexa HOK
ITorenuuan. Pa3HOCTh MOTEHIIMAIOB https://m.edsoo.ru/ff0c6f00
[IpoBOIHUKY W TUATIEKTPUKH B
50 3J'IpeKT OCTaTUYECKOM HOI;IC bubmorexa HOK
P ) https://m.edsoo.ru/ff0c7018
JusnexTpuueckasi IpOHUIIAEMOCTb
bu6mmorexa [IOK
51 DnekTpoéMKocTh. KonaeHncaro
p A P https://m.edsoo.ru/ff0c7126
5 DNeKTPOEMKOCTD MJIOCKOTO KOHJAEHCATOPA. bubmmorexa [JOK
DHeprus 3apssKeHHOTO KOHIEHCAaTopa https://m.edsoo.ru/ff0c72c0
53 Jlaboparopnas padota "U3meperue




ANEKTPOEMKOCTH KOHJeHcaTopa"

54

[TpuHIMTT AEHCTBUSA U IPUMEHEHUE
KOHJIEHCATOPOB, KOIMMMPOBAJILHOTO amnmapara,
CTPYWHOTO MPUHTEPA. DNEKTPOCTATHUECKAS
3amuTa. 3a3eMICHHE IEKTPOPHOOpOB

55

DJIEKTPUYECKUH TOK, YCIOBUS €0
cymectBoBanus. [locrosunsiil Tok. Cuita
toka. Hanpsbxkenue. ConpoTuBiieHre. 3aKOH
Oma 1 yyacTka Lenu

56

[TocnemoBarenbHOE, TAPAIIEIBHOE,
CMEIIaHHOE COCTUHEHHE TIPOBOTHIKOB.
Jlabopartopnast pabora «3y4uenue
CMEIIIaHHOTO COSAMHECHHUS PE3UCTOPOBY

0.5

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c7410

57

PaboTa 1 MOIITHOCTH JIEKTPUUECKOTO TOKA.
3akoH [xoyns-JIenua

Bbu6nuorexa [JOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa i TTOJTHOM (3aMKHYTOH )

BHGKTqueCKOﬁ OCIIN. KOpOTKOG 3aMbIKaHHC.

JlaGopatopnas pabora «3mepenue J1C
MCTOYHHKA TOKA M €r0 BHYTPEHHETO
COIPOTHUBIICHHS

0.5

Bbu6nmuorexa [JOK
https://m.edsoo.ru/ff0c7ae0

59

DneKTpOHHAs POBOAUMOCTb TBEPABIX
METAJIJIOB. 3aBUCUMOCTD COIIPOTUBJICHUA
METAJIJIOB OT TEMIIEPaTYPHl.
CBepXnpoBOAMMOCTh

60

DnexTpuueckuil Tok B BakyyMme. CBoiicTBa
AJIEKTPOHHBIX ITyYKOB

61

[TomympoBOIHUKH, UX COOCTBEHHAS U
MpuMecHas npoBoAUMOocThb. CBoiicTBa p—n-

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c84ae




nepexoza. [loxynpoBogHIKOBBIE TPHOOPHI

DJIEKTPUYECKUI TOK B pacTBOpPaX U

6 paciuiaBax 3JICKTPOJIUTOB. | bubnnorexa [HOK
DJIEKTPOJIUTUYECKAS] TUCCOIUALIHSL. https://m.edsoo.ru/ff0c82ba
DnexTponau3
DJIEKTPUYECKUI TOK B razax.

. . bubmuorexa [JOK
63 CamMoCTOSTENbHBIA U HECAMOCTOSITENIbHBIN 1
https://m.edsoo.ru/ff0c84ae
pa3psa. Moanus. [1nazma
DneKTpuYeCcKre MPUOOPHI M YCTPOMCTBA U MX
64 il aKTEIIeCKOC il I/II)MeHSHI/Ie }h ZBI/IJ'Ia 1 bubmorexa [TOK
p p P https://m.edsoo.ru/ff0c86fc
TEXHUKH 0€301MacCHOCTH
. bu6mmorexa [IOK

65 O6o0mmaromui ypok « JIeKTpOANHAMUKAY 1 https:/m.edsoo.ru/fl0c88be
KontponbHas paboTta mo teme

66 «Qnexkrpocraruka. [locrosHHbIN | bubmmoreka [JOK
AJIEKTPUUECKUM TOK. TOKH B pa3IM4HbIX https://m.edsoo.ru/ff0c8a8a
cpenax»

67 PezepHblil ypok. KonTponbhas paboTa mmo | bubnuoreka [IOK
Teme "DieKkTpoauHaMuKa" https://m.edsoo.ru/ff0c8c56

68 PesepBHbIit ypok. O000MaOmMu ypoK mo 1 bubnnorexa [HOK
temam 10 kmacca https://m.edsoo.ru/ff0c8f6¢

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68




11 KITACC

KoanuectBo yacos 1 DJIeKTPOHHBbIE
ara
Ne T Kontpoan uudposbIe
€Ma ypoka HpaKanec H3YYeH
n/n Bceero HBIC o0pa3oBaTejibHbIE
KHe padoTbl | HA
padoThI pecypcel

[TocTostHHBIE MATHUTBHI U KX

| B3auMoJieicTere. MarautHoe nose. Bekrop 1 bu6nuoreka [IOK
MAarHUTHOM MHAYKUHU. JINHUM MarHUTHOMU https://m.edsoo.ru/ff0c9778
WHIYKIAH
MarnuTHo€ 1noJjie TPOBOJHUKA C TOKOM. Bu6 LIOK

. nonroTexa
2 OmneIT Opcrena. Bzaumoneiicrsue 1
https://m.edsoo.ru/ff0c98fe

MIPOBOJIHUKOB C TOKOM

3 Jlaboparopnast pabota «3yuenue | | bubnmoreka [JOK
MAarHuTHOTO IIOJIA KaTYIIKHA C TOKOM» https://m.edsoo.ru/ff0c98fe
JleficTBHE MarHUTHOTO TOJIsSI HA IPOBOJIHUK C

4 tokoM. Cunia Amnepa. JlaGopaTopHas pabota | 1 bubnmoreka [JOK
«Hccnenosanue nelcTBUA NOCTOSHHOIO https://m.edsoo.ru/ff0c9ac0
MarHuTa Ha paMKy ¢ TOKOM»
JleiicTBMe MarHUTHOTO IOJISI Ha Bu6 LIOK

noInoTeKa
5 JBIDKYILIYIOCS 3apsbKEHHYI0 yactuily. Cuna 1 hitps://m.cd -
s://m.edsoo.ru/ff0c

Jlopenma. Pa6ota cunsl Jlopennia
OnexkTpomMarHuTHas HHAyKus. [ToTok

6 BEKTOpa MarHUTHOM uHAyKuuu. 3/1C |
WHIYKIHUU. 3aKOH 3JIEKTPOMAarHUTHOM
nnaykiuu Papanes

7 JlaGopatopnas pabora «MccnenoBanue | 1 bu6nuorexa IIOK

SIBJICHUA BHGKTpOMaFHHTHOﬁ HUHIOAYKIUW

https://m.edsoo.ru/ff0cal 50




NHayKTUBHOCTB. SIBIE€HUE CAMOMHAYKLIUH.
O/1C camOoMHIYKIIMU. DHEPIHsl MATHUTHOTO
TIOJIS KATYIIKU C TOKOM. DJIEKTPOMAarHUTHOE
moJie

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

TexHuueckue ycTpoiucTBa U UX IPUMEHEHHE:
ITIOCTOSIHHBIE MAarHUTBI, dJIEKTPOMAarHUThl,
3JIEKTPOJBUIATEIb, YCKOPUTEIIN
JJIEMEHTApHBIX YaCTHL], UHAYKIIMOHHAS I1€Yb

10

O6o6matomuii ypok « MaraHuTHoe moJe.
DEeKTPOMArHUTHAS UHIYKIIH D)

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

11

KontponbHas padota nmo teme «MarHutHoe
noJie. DNEeKTPOMarHuTHasE HHAYKIHS»

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

12

CB0OOIHBIE MEXaHNYECKIE KOIeOaHMs.
["apmonuueckue konedanus. Y paBHEHHE
rapMOHHYECKUX Kojiebanuii. [IpeBpamenne
SHEPTUU

bubnunoreka [JOK
https://m.edsoo.ru/ff0caf06

13

JlaGopatopnas pabora «MccnenoBanue
3aBHCHUMOCTH MEPHO/Ia MAJIBIX KOJeOaHU
rpy3a Ha HUTHU OT JJIMHBI HUTH U MacChl
rpy3a»

14

Konebarenbublii kKoHTYp. CBOOOIHBIE
3JIEKTPOMAarHUTHBIE KOJIeOaHUs B UCaTbHOM
KOJIeOaTeTbHOM KOHTYpEe. AHAJIOTUS MEXKITY
MEXaHWYECKUMH U 3JIEKTPOMAarHUTHBIMH
KoJIeOaHUAMU

bubnmunoreka [JOK
https://m.edsoo.ru/ff0cb820

15

®opmyina ToMcoHa. 3aKOH COXpaHEHUS
SHEPTUH B HJI€aTbHOM KOJIe0aTeIbHOM
KOHTYpe

bubnunorexa [JOK
https://m.edsoo.ru/ff0cb9c4




[IpencraBneHue o 3aTyxaromux KojaeOaHUsX.
BrIHyXIeHHBIE MEXaHUYECKHE KOIeOaHMUs.

bubnunoreka [JOK

16 Pe3onanc. BeinyxneHHbIE https://m.edsoo.ru/ff0cbb86
3JIEKTPOMAarHUTHbIE KoJeOaHus
Ilepemennslii Tok. CHHYCOUJAIBHBIN
17 IIEPEMEHHBIN TOK. MOIIHOCTB IEPEMEHHOTO bu6nuoreka IIOK
TOKa. AMIUTUTYIHOE U JEHCTBYIOLIEE https://m.edsoo.ru/ff0cbd34
3HAQUYE€HHE CUJIbI TOKA U HATIPSIKEHUS
18 Tpancdopmarop. [IpousBoacTso, nepenaya u
noTpeOIeHne JIEKTPUIECKON SHEPTHH
Y CTpoicTBO M MPAKTUUECKOE TPUMEHEHUE
19 AJIEKTPUYECKOTr0 3BOHKA, TeHEpPaTOpa bubmorexa [TOK
. https://m.edsoo.ru/ff0cc324
IIEPEMEHHOI0 TOKA, JIMHUH 3JIeKTponepeaad
DKOJIOTMYECKUE PUCKHU TIPU IPOU3BOJICTBE
20 anekTposHepruu. KynbTypa ncnosib30BaHus
3JIEKTPO3HEPIUH B TOBCEIHEBHOM )KU3HU
MexaHuuecKre BOJIHBI, yCIOBUS
)1 pacnpoctpanenus. [lepuon. Ckopocth bubmuoteka [IOK
pacnpoCTpaHEHHUS U JJIMHA BOJIHBL. https://m.edsoo.ru/ff0cca54
[Tonepe4dnsle U IPOJOJIBHBIE BOJHBI
” 3ByK. CKOpOCTb 3BYyKa. ' pOMKOCTH 3ByKa. bu6nuoreka [IOK
Bricora Tona. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
DneKTpOMAarHUTHHIE BOJIHBI, X CBOICTBA U bu6nuorexa IIOK
23
ckopocTsb. IlIkana 371eKTpOMarHUTHBIX BOJIH https://m.edsoo.ru/ff0ccfe0
24 [IpuHUMIIBI paIOCBA3HU U TEIECBUACHUS.
PazButue cpencts cBszu. Paguonokanus
25 Kontponbnas padota «Konebanus u BOJTHBDY bubmorexa [IOK

https://m.edsoo.ru/ff0cc6f8




[IpssMonMHENHOE PaCIIPOCTPAHEHUE CBETA B

bubnunoreka [JOK

26 OJIHOPOJIHOM cpejie. ToueuHbIi HCTOYHUK
AHOPOAL peAt https://m.edsoo.ru/ff0cd350
ceera. JIyd cera
OtpakeHue cBeTa. 3aKOHbI OTPAKEHUS
27 cgeta. [TocTpoeHne n300pakeHu B MIOCKOM Bubmmorexa [IOK
' P P https://m.edsoo.ru/ff0cd4e0
3epkaie
[Ipenomnenue cBera. [loaHoe BHyTpEeHHEE
28 oTpaxkeHue. [IpenenpHblii yrod MoJHoTro Bubamorexa [IOK
P - bea - https://m.edsoo.ruw/ff0cd7f6
BHYTPEHHETO OTPaKCHUS
29 Jlaboparopnas padota «/3mepenue bubnmoreka [JOK
MOKA3aTeIs MPETOMIICHUS CTEKIIA» https://m.edsoo.ru/ff0cd67a
JIunzsl [locTpoenune n3o0pakeHuit B JIMH3E.
30 @opMyia TOHKOW JTUH3bL. Y BEIUYEHHE bubmmorexa OK
pMYy ’ https://m.edsoo.ru/ff0cddle
JIUH3bI
31 JlaGopatopnas pabora «MccnenoBanue
CBOWCTB M300paKeHU B TMH3AX»
Jucnepcus cera. CoXHBINA cOCTaB OEII0TO
32 cera. [{Ber. JlabopaTopHas pabora
«Habmronenue nqucnepcuu cBeTay
1 WnTtepdepenuus creta. udpaxuus cBera. bubnmoreka [JOK
Judpakronnas pemeéTka https://m.edsoo.ru/ff0ced22
34 ITonepe4HOCTh CBETOBBIX BOJIH. bu6nuorexa IIOK
Iosapusanus ceera https://m.edsoo.ru/ff0cf02e
35 OnTuyeckrie MpuOOPHI U YCTPOICTBA U
YCIIOBUS UX 0€30MaCHOTO TPUMEHECHHUS
['paHu1IBl TPUMEHUMOCTH KJIACCUYECKOU
36 MexaHukH. [locTynarsl cnenuanbHON TEOPUU Bubamorexa [IOK
oey P https://m.edsoo.ru/f0cf862

OTHOCHUTCIBHOCTH




OTHOCHUTEILHOCTD OIHOBPCMCHHOCTH.

but6mmoreka [JOK

37
3ameIeHre BpEMEHH U COKPAILEHUE JUTHHBI https://m.edsoo.ru/ff0cta42
DHEPrusi 1 UMITYJIbC PEISATUBUCTCKOMN
38 yacTulbl. CBSA3b MacChl C SHEPTHEN U Bubamorexa [IOK
Hel- P https://m.edsoo.ru/ff0cfc68
HMITYJIbCOM. DHEPTHUs MOKOs
39 KonTponbhas padota «Ontuka. OCHOBBI bubnmoreka [JOK
CIIeIIMaIbHON TEOPUU OTHOCUTEILHOCTI https://m.edsoo.ru/ff0ct610
40 ®oronsl. ®opmyna [Inanka. DHeprus u bu6nuorexa IIOK
UMITYJTBC (OTOHA https://m.edsoo.ru/ff0cfel16
" OTtkpseiTHe U HccnenoBanue Gpororddekra. bu6nuoreka [IOK
OnpiTel A. I'. CToneroBa https://m.edsoo.ru/ff0cffc4
3akonbl poTtorddexra. YpaBHEeHUE
42 OinHnTeiHa 1 poroaddexra. «Kpacnas Bubnmorexa LIOK
! F P https://m.edsoo.rw/ff0d015e
rpanuna» Gorordgexra
43 Hasnenue cera. OnbiTel [1. H. JIeOenena. bubmuorexa [JOK
XHWMHUYECKOE IEHCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHuueckue ycTpoiucTBa U NpaKTUYECKoe
44 npuMeHeHHe: (OTOIEMEHT, (POTOAATUHK,
CONTHEYHas OaTapesi, CBETOUO]T
45 Pemenue 3agad mo reme «1€MEHTHI bubmuotexa [JOK
KBaHTOBOU ONITUKW https://m.edsoo.ru/ff0d0302
Monpens atoma TomcoHa. OnBITEI
46 Pezepdopna mo paccesHuio a-4actu bubmorexa [TOK
pbopratiop a https://m.edsoo.ru/f0d09 1a
[ImanerapHas MoJeab aToMa
but6mmoreka [{JOK
47 [TocTtynarer bopa
TYJATE HOp https://m.edsoo.ru/ff0dOafa
43 W3nyuenue u nornomienrne GoTOHOB MpU bubnmoreka [JOK

IIEpPEX0/I€ aTOMa C OJJHOTO YPOBHS SHEPTUU

https://m.edsoo.ru/ff0dOafa




Ha Jpyrou. Buasl ciekTpos

49

BonHOBEIE cBOMICTBA yacTUIl. BOIHEI 1€
Bpoiina. KopnyckynsipHO-BOJIHOBO#M
nyanu3M. CIIOHTaHHOE W BBIHY)KICHHOE
H3JIy4eHHUE

but6mmoreka [JOK
https://m.edsoo.ru/ff0d0ca8

50

OTKpBITHE paIMOAKTUBHOCTHU. OMBITHI
Pesepdopna no onpeznenenuio cocraBa
PaZMOaKTUBHOTO U3TyYEHUS

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

51

CgoiicTBa anbda-, 6eTa-, raMMa-u3TydCHUS.
Brnusiare paguoakTHBHOCTH Ha )KHUBBIC
OpTaHU3MBI

52

OTKpeITHE NPOTOHA U HEUTpOHA. M30TOMBI.
Anbda-pacnan. INEKTPOHHBINA U
MMO3UTPOHHBIN OeTa-pacman. ["amma-
U3Iy4yeHue

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

53

OHeprus CBsA3M HYKJIOHOB B sipe. SlnepHble
peakuun. SnepHslit peaktop. [Ipobnemsl,
[IEPCIEKTUBBL, YKOJIOTUYECKUE ACIIEKTBI
SIICPHOM SHEPTEeTUKU

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

54

OnemeHTapHble YacTULbl. OTKpPBITHE
Mo3uTpoHa. MeToIbl HAOMIOACHUS U
pPErucTpaly IeMEHTAPHBIX YaCTHII.
Kpyrasiii cton «@yHaaMeHTalbHbIE
B3auMOICHCTBUA. ENHCTBO uznueckoi
KapTUHBI MUPa»

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

55

Otansl pa3BuTUs actpoHomun. [IpuknagHoe
Y MHUPOBO33PEHUYECKOE 3HAUCHUE
actpoHoMuu. Bun 3BE3HOTO HEbAa.




Co3zBe3nus, sspkue 3BE3/1bl, IUTAHETHI, UX
BuauMoc ABrmkeHue. CollHEUHAs CUCTeMa

56

Counnite. ConHeuHas akTUBHOCTE. MICTOUYHUK
sHepruu CoJiHIa U 3BE3]T

57

3BE3/1bI, NX OCHOBHBIE XapaKTEPUCTUKH.
3BE3 bl IIaBHOM OCIEN0BATEILHOCTH.
Bnytpennee crpoenue 38€31. CoBpeMEHHBIE
MPEACTAaBICHUS O MPOUCXOKICHUU U
spoatonuu COJIHIIA B 3BE3]T

58

Muneunsiit [1yTe — Hama ["aakTuka.
ITonoxxenue n nBuxenne CoHIla B
lNanaktuke. ['anaktuku. Y€pHbie AbIPHI B
SJIpax TalaKTUK

59

Bcenennas. Paz6eranue ranaktuk. Teopus
Bosbiioro B3peiBa. PemukToBO€ M3TydeHUE.
Meraranaktuka

60

Hepemennbie mpo0ieMbl aCTPOHOMUU

61

KonTtponbHas pabota «DneMEeHTHI
aCTPOHOMMH H aCTPOPUIUKI

62

O6o06maromuii ypok. Pons dhusuku u
ACTPOHOMHUH B SKOHOMUYECKOM,
TEXHOJIOTHYSCKOM, COITMAJIbHOM M STHYSCKOM
cdepax AeITeTbHOCTH YeTIOBeKa

63

O6o06maromuii ypok. Ponbs u mecto Gpusznku
Y aCTPOHOMHH B COBPEMEHHON HAy4YHOU
KapTUHE MHpa

64

Oo6o6matomuii ypok. Ponb gusndeckoii
Teopuu B HOPMHUPOBAHUH NPEACTABICHUN O




¢bu3nyecKkoi KapTHHE MUPA

O6o06maromuii ypok. Mecto ¢hu3ndeckoit
KapTHHBI MUpPa B O0IIIEM PsITy COBPEMEHHBIX

65 €CTECTBEHHO-HAYUYHBIX MPE/ICTaBIECHUN O 1
IIpUpoe
66 Pe3epBHbIil ypok. MarHuTHOE ToJI€. |
OneKTpOMarHuTHasi UHIYKLUs
67 PesepBHblil ypok. Ontuka. OCHOBBI 1
CIeLMaNbHON TEOPUH OTHOCUTEIBHOCTH
68 Pesepusiit ypok. KBantoBas ¢usnka. 1 bu6nuorexa IIOK

DeMeHTHl aCTPOHOMUU U aCTPOPU3UKU

https://m.edsoo.ru/ff0d1784

OBIIEE KOJJMYECTBO YACOB I10 IIPOTPAMME
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YYHEHUKA

» Gusuka, 10 kinace/ Mskumes I'.41., byxosues b.b., Corckuit H.H. non
penaxiueii [lapdentoeBoit H.A., AxiimonepHoe o6mecTBo «3marenscTBo

«IIpocBemenne»

METOJIUYECKHUE MATEPUAJIBI J1JISA YYUTEJIA
Kaura A. B. Hlatanunoii «®u3uka. 10 kimacc. Metoanueckoe nocooue K

yueOHukam Mskumiesa ['.5., CunsikoBa A.3.»

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbI CETHU
HUHTEPHET

http: //class- fizika.narod.ru./prog.htm






