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MNOACHUTEJBHASA 3AIINCKA

[TporpamMma 1no ¢usuke 0a30BOro ypoBHS Ha YpPOBHE CpPEIHEro OOIIEro
oOpa3oBaHMs pa3zpaboTaHa Ha OCHOBE IOJIOKEHUH U TpeOOBaHMH K pe3yibTaraM
OCBOEHMSI OCHOBHOM 00Opa30oBaTelbHON MporpaMmsbl, mnpeacraBieHHbIX B OI'OC
COO, a Takxke c yu€roM denepanbHON paboueil mporpaMmbl BOCIHTAHUS U
KOHLENIMM IpenofaBaHus ydueOHoro npeamera «®dusmka» B 00pa3zoBaTeNIbHBIX
OpraHMu3aIHUsIX Poccuiickoit Oenepanuu, PEATU3YIOLINX OCHOBHEIE
o0Opa3oBaTelIbHbIE IPOTrPAMMBI.

Conmepxanne mporpaMmbl MO (M3MKE HAMpaBlieHO Ha (OPMUPOBAHHE
€CTECTBEHHO-HAYYHOM KapTuHbl Mupa oOydarommxca 10-11 kmaccoB mpu
oOydeHnu ux ¢u3nuke Ha 6a30BOM YPOBHE HA OCHOBE CHCTEMHO-JIEATEIBHOCTHOTO
noaxona. Ilporpamma mo ¢usmuke coorBerctByeT TpeboBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yJIbTaTaM
oOydeHus, a TaKK€ YYUTHIBAET HEOOXOAMMOCTh PEAM3alUU MEKIIPEAMETHBIX
CBs3el (DM3HKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpeaMeTamMu. B Hel
OINpEAEIAIOTCS OCHOBHBIE LIENU M3y4YeHUs (U3MKH Ha YpOBHE CPEAHEro OOILEro
o0Opa3oBaHUsl, IUIAHUPYEMbIE PE3YyJIbTaTbl OCBOCHMSI Kypca (PU3UKU: JIUMYHOCTHBIE,
MeTalpeIMETHbIE, IPEIMETHBIE (Ha 0a30BOM YPOBHE).

[TporpamMma no (pu3HMKe BKIIOYAECT:

e IUIAHUPYEMBIE PE3yJbTAaThl OCBOEHUS Kypca (pr3uKU Ha 0a30BOM YPOBHE, B

TOM YHCJIE IIPEIMETHBIE PE3YIbTAThI IO rojlaM O0yUEHUS;

e coJepkaHue yueOHoro npenmMera «Puznka» 1no rojgaM o0yueHusl.

®du3rka Kak Hayka O HauOoJsiee OOIIMX 3aKOHAX MPUPOAIbI, BBICTYNAas B
KauecTBe y4eOHOIo IMpeAMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHUU 00 okpyskarouieM Mupe. [lIkonbHbIN Kype pu3nku — cucreMoo0pa3yromui
JUIsL €CTECTBEHHO-HAYYHBIX YYEOHBIX IPEIMETOB, TOCKOJIbKY (PU3NUYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB W SBJIICHWM, HW3YYaeMBbIX XHMHEH, OHOJIOTHEH,
dbusudeckoir reorpadmeir um actpoHommer. Vcmonap30BaHWE W AKTUBHOE
npUMeHeHne (U3NYECKUX 3HAHUM  ONpenessieT XapakTep ¢ pa3BHUTHE
pa3HOOOpa3HBIX TEXHOJOTMH B cdepe DSHEPreTUKH, TPAHCIOPTA, OCBOCHMS
KOCMOCA, IOJIy4eHHUsI HOBBIX MAaTe€pHaloB C 3aJaHHBIMH CBOMCTBAMU WU APYIUX.
W3ydyenne ¢u3MKu BHOCHT OCHOBHOW BKJaJ B (OPMUPOBAHHE €CTECTBEHHO-
HAay4YHOM KapTUHBI MHpa OOydaromuxcs, B (POPMUPOBAHHE YMEHUU MPUMEHSTH
HAyYHBI METOJI TO3HAHMSI IPU BBIOJIHEHUU UMH Y4€OHBIX UCCIIEJOBAHUM.

B ocHOBy kypca ¢u3uku uis ypOBHSL CpeAHEro ooOIero oOpa3oBaHMs
NOJIOXKEH pAX HUACH, KOTOpPbIE MOXHO paccMaTpuBaTh KakK IPHUHLHIBI €0
MOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SIBISETCA JIOTMYECKH
3aBEpIIEHHBIM, OH COACPIKUT MaTepuajl U3 BCEX pa3lesioB (U3MKH, BKIIOYAET KaK
BOMPOCHI KJIACCUUECKOMN, TAK K COBPEMEHHOMN (DU3UKH.

Hoes eenepanuzayuu. B cOOTBETCTBUM ¢ HeW MaTepuan Kypca (Qu3mnku
o0benquHEH BOKpYr ¢u3nueckux Teopuil. Benmymmm B Kypce siBIsieTcs
dbopMupOBaHUE MPENCTABICHUA O CTPYKTYPHBIX YPOBHSIX MaTE€pHH, BEIECTBE U
oJIE.

Hoes eymanumapuzayuu. EE peanmzanms mpearnosiaraeT HCIOJIb30BaHUE
I'YMaHUTAPHOTO TOTEHIMaNa (PU3NYECKON HayKH, OCMBICICHUE CBSI3M pPa3BUTHUS
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHUPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TPOOIeMamMu.

Hoes  npuxnaonoti uanpaenennocmu. Kypc ¢u3ukm mpeamnosaraet
3HAKOMCTBO C IIMPOKUM KPYTrOM TEXHHYECKHUX M TEXHOJIOTMYECKHX MPHUIIOKEHUM
M3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcss TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
CONIEp)KaHUs, TMOCBSIMIEHHBIX JKOJOTUYECKUM TMpoOJIeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBl C Pa3BUTHEM TEXHUKH W TEXHOJIOTMH, a TaKke OOCYKIEHUs
po0JIeM palMOHAIBLHOTO MPUPOIOIIOIB30BAHUS U HKOJIOTHYECKOI 0€301MacHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (U3UKU Ha YpOBHE CPEIHEro OOIIero
oOpa3oBaHus SABISAIOTCSA (Pu3uueckue Teopuu (PopMHUpOBAHUE TPEICTABICHUNA O
CTPYKType MOCTpoeHus1 (U3NUECKOil Teopuu, poin (HyHIaMEHTATbHBIX 3aKOHOB U
NPUHLHIIOB B  COBPEMEHHBIX TMPEACTAaBICHUSAX O MPUPOJE, TpaHHIAX
NPUMEHUMOCTH TEOPHUH, Uil ONUCAaHUS ECTECTBEHHO-HAYyYHBIX SBJICHUU U
MIPOIIECCOB).

CucTeMHO-IeSITeNIbHOCTHBIN MOAX0A B Kypce (PU3UKH pealln3yeTcsl MPexse
BCEro 3a CYET OpPraHM3alMU SKCIEPUMEHTAIBHON AESTENTbHOCTH O0Yy4YarOUIUXCA.
st 6a3oBoro ypoBHA Kypca (HU3MKM — OTO HCHOJIb30BAHHE CHCTEMBbI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OpAaTOPHBIX pPadoT,
KOTOpBIE B Iporpamme mo (u3uKe O0ObeIWHEHBI B OOLIMI CIHMCOK YYEHHYECKHX
IpaKTHUECKUX padoT. Brlgenenne B yka3aHHOM TepeyHe J1abopaTOPHBIX padoT,
OPOBOJMMBIX JJISI KOHTPOJS M OLEHKHU, OCYIIECTBISIETCS YYaCTHUKAMU
00pa3oBaTeNbHOrO Ipollecca MCXOAs M3 OCOOCHHOCTEH IUIAaHMpPOBAaHUSA U
ocHamieHus: kabuHera Qusuku. Ilpu »>TOoM obecneunBaeTCsi OBJAJICHUE
00y4JaromUMUC YMEHUSAMU TPOBOJAWTH KOCBEHHBIE W3MEpPEHUs, HCCIEAOBAHUS
3aBHCHUMOCTEH (PU3NYECKUX BEJIWYMH M IIOCTAHOBKY OINBITOB TIO IPOBEPKE
MPEJIOKEHHBIX TUIIOTES.

bonplioe BHUMaHHUE YIENSAETCS PEHIEHUIO PACUYETHBIX M Kauye€CTBEHHBIX
3aaa4. [Ipu »3TOM Mg pacyE€THBIX 3a7a4 MPUOPUTETOM SIBISIFOTCS 33a/1a4d C SIBHO
3aJJaHHON (PU3NYECKON MOJEIBIO, TO3BOJISIFOIINE PUMEHSITh U3yUEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO pasleia Kypca, TaK U WHTETPUPYS 3HAHHUS U3
pa3HbIX pasnesnoB. s KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBIISIOTCS 3aJaHUs Ha
0OBSCHEHHE TPOTEKaHUs (U3UYECKUX SIBICHHA W TIPOIECCOB B OKpPYXKaromen
XKU3HHU, TpeOytonue BbhIOOpa (U3MYECKON MOJENIH IS CUTYallMu MPAKTHKO-
OPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ tpedoBanusimu PI'OC COO k MarepuaisbHO-
TEXHUYECKOMY OOECIEUCHUI0 Y4YeOHOTo Ipolecca 0a30BbIil ypOBEHb Kypca
(bU3UKK Ha ypOBHE CpeHEro 00111ero o0pa3oBaHus JIOJDKEH U3y4YaThCs B YCIOBUSX
MpeAMETHOr0 KaOuHeTa (U3MKU WIM B YCJIOBHUSX HMHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB E€CTECTBEHHO-HAYYHOrO IMKiIa. B kaOuHeTre (QU3UKU JOJIKHO OBITH
HE0OXoaMMoe J1abopaTopHOe OO0OpyAOBaHWE ISl BHITIOJHEHUS YKa3aHHBIX B
nporpamMme 1o (U3NKe YICHHUECKUX MPAKTHUYECKUX padOT W IEMOHCTPAIMOHHOE
00opyT0BaHUE.

JlemoHCTpanoHHoe o0OopyaoBanue (opMupyercs B COOTBETCTBUU C
MPUHITITIOM MHWHUMAJIBHOM  JOCTaTOYHOCTH H  OOECMEYMBAET IMOCTAHOBKY
MEPEUNCICHHBIX B TMporpaMMe 10 (U3UKE KITIOYEBBIX JACMOHCTpPAlUNA IS
WCCJICIOBAHMUSI  WM3y4YaeMbIX  SBICHUA W  MPOIECCOB, OMIUPUYECKUX U
(byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHM.

JlabopaTopHoe 000pylIOBaHHE MJI YYEHUYECKHX TMPAKTHYECKUX padboT
dbopmupyeTCs B BUIE TEMAaTHUYECKHX KOMIUIEKTOB W OOCCIICUMBACTCS B pacuére
OJIHOTO KOMILJIEKTa Ha JABYX OOydJarommxcs. TeMaTH4ecKHe KOMILICKTHI
7a00paTOPHOTO O0OPYNOBAHMS JOJKHBI OBITH TOCTPOEHBI HA KOMILIEKCHOM
WCIIOJIb30BAaHUU AQHAJIOTOBBIX M IU(POBBIX MPUOOPOB, & TAKKE KOMITBIOTEPHBIX
U3MEPUTENBLHBIX CUCTEM B BHJI€ IU(PPOBBIX TaOOpATOPUH.

OCHOBHBIMH TICIIIMH H3y4eHUS PU3UKHU B 00IIEM 00pa30BaHUN SIBIISTFOTCSI:

e (opMupoBaHHE WHTEpeca M CTPEMJICHHsS OOYyYaIOIIUXCS K HAay4dHOMY
U3YYCHUIO TMPUPOJbI, PA3BUTHE HMX HMHTEIUICKTYaJIbHBIX W TBOPYECKUX
CIOCOOHOCTEN;

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJE MO3HAHUS U (OPMUPOBAHUE
MCCJIEIOBATEILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;

e (dopMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ysibTaTa H3YYCHHS
OCHOB CTPOEHHSI MaTEPUH U PYHIaMEHTAJILHBIX 3aKOHOB (DPU3UKHU;

e (opmupoBanue yMmMeHUW OOBSACHATH SBJICHHUS C HMCIOJb30BaHUEM
bU3UYeCKUX 3HAHUHN M HAYYHBIX JOKA3aTEIhCTB;

e (opmMupoBaHue TpenCTaBICHUNA O PONMM (PU3UKHU I PA3BUTHS APYTHUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTUH.

JlocTikeHne 3TUX 1elield oO0ecreunBaeTCsl pelleHueM CISAYIOIMUX 3a/1ad B

mpoliecce u3ydeHus Kypca GU3NK1 Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHus:



e TpHOOpETEeHHWE  CHUCTEMBI  3HAaHUH 00  oOmMX  (PUBNIECKUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOPUSIX, BKJTIOYAst MEXaHHUKY,
MOJICKYJISIPHYIO  (DM3HKY, OJJIEKTPOJAMHAMUKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opmMupoBaHMe yMEHUN TPUMEHATH TEOPETUUYECKUE 3HAHMUS TS
oObsicHEHUS] (PHU3UYECKUX SBICHUM B TPUPOAE U JUISI TPHHITHS
MMPAKTUYECKUX PEIICHUM B MOBCEIHEBHOW KU3HU;

e OCBOCHHE CIOCOOOB peIIeHUs pPa3jIUYHbIX 3a7ad C SBHO 3aJlaHHOMN
dbu3nueckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAaMOCTOSTEIbHOE
co3nanue GU3NUECKO MOJIENH, aJIeKBAaTHON YCIIOBUSIM 3a]1a4H;

e TOHMMAaHHE (UBNYECKUX OCHOB M MPHUHIUIOB ACUCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAaMHU CAMOCTOSITEIBHOTO IUIAHUPOBAHUS M IMPOBEACHUS
du3nYeCKUX SKCIIEPUMEHTOB, aHalW3a W HMHTEpHpeTanuu uHpopmammu,
oTpezieNieHus JOCTOBEPHOCTHU MOyUYEHHOTO Pe3yNbTaTa;

e CO3JAaHME YCIIOBUH JJIsl Pa3BUTUSI YMEHHUH MPOEKTHO-UCCIEI0BATEIHCKOM,
TBOPYECKOU J1€ATEbHOCTH.

Ha wusyuenme ¢usuku (6a30BbIi ypOBEHb) Ha YPOBHE CPEIHETro OOIIero
obpazoBanus otBoautcs 136 gacos: B 10 kimacce — 68 wacoB (2 yaca B HEZENIO), B
11 xkmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme Mo (U3MKE MepeyeHb JabopaTOpHBIX U
MPAKTUYECKUX palbOT SBISIETCS PEKOMEHIOBAHHBIM, YYHUTENb JEJacT BBIOOP
npoBeneHusl J1abOpaToOpHBIX pabOT U OMNBITOB € YYETOM HMHAMBUAYAIbHBIX
0COOCHHOCTEHN 00yYarOIINXCS.



COAEPKAHUE OBYUEHMUSA
10 KITACC

Paznen 1. ®u3uka ¥ MeTOAbI HAYYHOT'O IIO3HAHUSA

®duszuka — Hayka o0 mpupoje. HaydHble MeTOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Posb d3KCepuMEeHTa W TEOPMU B MPOILECCE TO3HAHUS MPUPOIBI.
DKCIIEpUMEHT B (PU3HUKE.

MonaenupoBanue ¢Gu3nUECKUX SBICHHM M TporieccoB. HaydHble THIIOTE3HI.
du3nyecKkue 3aKOHbI U TEOpUHU. [ paHUIbl IPUMEHUMOCTH (U3UYECKUX 3aKOHOB.
[TpUHIIUMIT COOTBETCTBUA.

Pone u mecto pusuku B HOpMHUpPOBAHMHM COBPEMEHHOW HAyYHOW KapTHUHBI
MHUpa, B IPAKTUYECKON JIEATCIIBHOCTH JIFOCH.

Jlemoncmpayuu

AHanoroBele W MH(PPOBBIC HN3MEPUTEIBHBIE MPUOOPHI, KOMITHIOTEPHBIC
JIAaTYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBkKeHHE. OTHOCHUTEIBHOCTh MEXaHWYECKOrO JIBHMIKCHHS.
Cucrema otcuéra. Tpaekropus.

[lepemelienre, CKOpPOCTh (CpeHsIsI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHUE MaTE€pUaibHOW TOYKH, MX MPOEKIMU HA OCH CHUCTEMbl KOOpPAMHAT.
CrnoxeHue rnepeMeIIeHuil U CI0)KEHHE CKOPOCTEH.

PaBHOMepHOE W pPaBHOYCKOpPEHHOE MpsSMOJIMHEWHOe nBuxkeHue. ['paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHUS, IyTH U MEepEeMEIICHUs
MaTepUaIbHOW TOYKHU OT BPEMEHH.

CBoOonHoe najzieHue. Y CKopeHne cBOOOIHOTO MaJIeHUs.

KpuBonuneitnoe  nwxkeHue. JIBWkeHHE  MaTepUalbHOM  TOYKH  TIO
OKPY>XKHOCTH C TTOCTOSTHHOM 10 MOJTYJIFO CKOPOCThIO. YTJIOBasi CKOPOCTh, JIMHEHHAs
ckopoctb. [lepron n yactora obpareHus. LleHTpocTpeMuTEIbHOE YCKOPECHHE.

TexHuyeckue yCTpONCTBA W MPAKTUUECKOE TMPUMEHEHHUE: CIUIOMETD,
JBH)KCHHUE CHAPSIOB, IIETTHBIC 1 PEMEHHBIC MepeIavuu.

Jlemoncmpayuu

Mogens cucteMbl OTCUETa, WILTIOCTpAIUsl KUHEMATUUECKUX XApaKTEPUCTUK
JIBYKEHUS.

[IpeoOpa3zoBanne IBMIKEHUH C UCTIOJIB30BAHUEM MTPOCTHIX MEXaHU3MOB.

[TameHne TelI B BO3yXe M B pa3peKEHHOM ITPOCTPAHCTBE.

HaGmronenue ABWKEHHS Teja, OPOIICHHOTO IOJ YrjoM K TOPU3OHTY H
TOPU30HTAJIBHO.



H3mepenne yckopeHus CBOOOTHOTO MaCHHS.

Hanpasnenue ckopocTu mpu ABUKEHUH MO OKPYKHOCTH.

Yuenuueckuu sxcnepumenm, 1abopamopuvie pabomol

N3yueHre HEpaBHOMEPHOTO ABUIKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOM
CKOpOCTH.

HccnenoBaHne COOTHOLICHHUSI MEXAY IyTAMH, MNPOWUJICHHBIMUA TEJIOM 3a
MOCJIEOBATEIbHBIE paBHBIC MPOMEKYTKA BPEMEHM TMPU PaBHOYCKOPEHHOM
JBH>KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOU HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOM )KUIKOCTH.

N3yuyenue aBuKEHUS Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTH  ['anmunes.  IlepBeiidi  3akoH  HbroToHa.
HNHepunalibHble CUCTEMBI OTCUETA.

Macca tena. Cuina. Ilpunuun cynepno3unuu cuil. Bropoil 3akoH HeroToHa
JUJI. MaTEpUAIIbHOM TOUKHU. Tpetuit 3akoH HproTOHA 17151 MAaTEpUAIbHBIX TOYEK.

3akoH BcemupHoro TaroreHusi. Cuna Tsxkectu. llepBas kKocMmudeckas
CKOpOCTBb.

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

Tpenue. Bunpl Tpenus (mokosi, ckojibxxeHus1, kadeHus). Cuna tpenus. Cyxoe
TpeHue. Cuia TpeHusl CKOJbXEeHUs U cuiia TpeHus nokos. Koadduuuent tpenus.
Cuiia cOnpOTUBIICHUS MPU JIBUKEHUU TEJa B AKUJKOCTHU UIIU Ta3e.

[TocTynarensHOE U BpallaTeIbHOE JIBHXKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCHUTEIIBHO OCH BpamleHusa. [lnedo cuibl. YcioBus
paBHOBECHS TBEPAOTO TeENA.

TexHuyeckue yCTpPOMCTBa M MPAKTUYECKOE NPUMEHEHUE: TMOAIINITHUKH,
JBU>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnIeHNE UHEPIUU.

CpaBHEHHE MacC B3aUMOJICHCTBYIOIIMX TEN.

Bropoi 3axkon HeroToHa.

N3mepenne cuil.

CnoxeHune CHIL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmaruu.

HesecomocTs. Bec Tena npu yCkOpEHHOM NOABEME U TAJCHUM.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIbKEHUSI.

VYcnoBus paBHOBecHs TBEPAOro Tena. Buabl paBHOBecHs .

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yuyenue aBukeHus: Opycka 1o HaKJIOHHOW MIIOCKOCTH.



HccnenoBanre 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOUIUX B MPYKUHE U
pe3nHOBOM 00pasiie, OT ux AehOpMAaIIHH.

HUccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeElla, HWMEIOLIETO OCh
BpAaIlCHUS.

Tema 3. 3akonwl coxpaneHus 6 MexaHuke

NMnynbee MatepualibHOW TOYKU (Tena), CUCTEMbl MAaTEPUATIbHBIX TOYEK.
NMnynbe cuiibl U U3MEHEHHE HMMITyJIbCa Tejla. 3aKOH COXPAHEHUsS HMITYJIbCA.
PeaktuBHOE ABUXKEHUE.

PabGora cuiabl. MOIIHOCTE CHJIBL.

Kunernueckasi 3Heprusi MarepuaibHOW TOUku. Teopema 00 H3MEHEHUU
KUHETHUYECKOW SHEPTUMU.

[ToTeHunanbHas SHEPrusl. [ToTeHunanbHas SHEPTUS yIOpyro
nedhopmupoBaHHoOM — npykuHbl.  [loTeHuManbHas  SHEprust Tejla  BOJIU3U
MTOBEPXHOCTH 3€MJIH.

[loTeHunanbHble W HEMOTEHUUANbHble  Cuibl.  CBsi3b  pabOTHI
HEMOTEHIMAIBHBIX CUJI C M3MEHEHUEM MEXaHMYECKON JHEPruM CHUCTEMBI Tell.
3aKOH COXpaHEHUS MEXAaHUYECKON SHEPIHUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyeckue ycTpoiCTBa M NMPAKTHUUYECKOE NMPUMEHEHHUE: BOJOMET, KOMED,
NPY>KUHHBIN TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeaktuBHOE ABUXKEHUE.

[lepexoa NOTEHIUATBLHOM YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, rabopamopnule pabomuwl

N3yuenne abCOJIIOTHO HEYNPYroro yjaapa ¢ MOMOIIbIO ABYX OJIMHAKOBBIX
HUTSIHBIX MasTHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIBI C U3MEHEHHUEM MEXaHUYECKOW IHEPruu
TeJla Ha PUMEPE PACTSKEHUS PE3UHOBOTO JKI'yTa.

Paznen 3. MoJgiekyasipHast pu3nKa 1 TEPMOJIUHAMHUKA

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOI Meopun

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETHYECKOW TEOPUU U MX OINBITHOE
obocHoBanue. bpoyHoBckoe nBmxenue. Juddysus. Xapaxktep IBIKEHUS U
B3aMMOJICUCTBUS YaCTUI[ BELIECTBA. MoOJEIM CTPOEHUS Ta3oB, XXUAKOCTEH H
TBEPABIX T€J U OOBSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE 3THX Mojelnel. Macca u
pa3zmepsl Mosiekyn. Konmuectso Bemectsa. [locrossHHas ABoranpo.

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



Mopnens  upeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJIEKYJSIPHO-
KMHETHYECKOW TEOPUHM HACAIBHOIO raza. AOCONIOTHas TeMIliepaTypa Kak Mepa
CpEIHEW KHWHETMYECKOM SHEPIHM TEIUIOBOrO JBWXEHHS dactul rasa. [llkama
temnepatyp KenbBuna. ['a30Bble 3akOHBI. YpaBHeHHe MenaeneeBa—Knanelpona.
3akon /lanbToHa. M30mpoueccsl B UACATbHOM ra3e ¢ MOCTOSHHBIM KOJIUYECTBOM
BemiecTBa. ['paduueckoe mpeacTaBiIeHHE H30IMPOLIECCOB: H30TEpMa, H30XO0pa,
n3obapa.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TEPMOMETD,
Oapomerp.

Jlemoncmpayuu

OmnbITEI, JOKAa3bIBAIOIIME TUCKPETHOE CTPOEHHE BeliecTBa, ¢GoTorpaduu
MOJIEKYJT OPTaHUYECKUX COECTUHEHUN.

OnbiThl 110 MU PY3UN KUAKOCTEN U ra30B.

Mopenb GpOyHOBCKOTO JIBUKEHUS.

Mogens onbita llTepHa.

OneITHI, JIOKa3bIBAIOIIHE CYILLIECTBOBAHHE MEXMOJIEKYJISIPHOTO
B3aUMOJICHUCTBUA.

Mogens, nurocTpupyronas npupoay JaBJICHHS T'a3a Ha CTEHKU COCya.

OnpITel, WUTIOCTPUPYIOIINE YPAaBHEHUE COCTOSHUS MACANBHOTO rasa,
U30IPOLIECCHI.

Yuenuueckuui sxcnepumenm, 1abopamopuvie pabomol

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHAT€ HA OCHOBE HM3MEPEHHUI
00bE€Ma KOMHATBHI, TABJICHUS U TEMIIEPATyPhl BO3/IyXa B HEM.

HccnenoBanre 3aBUCUMOCTH MEXAY apaMeTpaMy COCTOSIHUSI Pa3peKEHHOTO
rasa.

Tema 2. Ocnogbt mepmoouHamuKu

TepMmoanHaMuueckass cucremMa. BHYTpeHHSE SHEpPrusi TEPMOJMHAMUYECKOU
CUCTEMBI U criocoObl e€ u3MeHeHus. KonauuecTBo TemioTel U padoTta. BHyTpeHHss
HEpPrus  OAHOATOMHOIO  HWACAJIBHOrO  rasza. Buuabl  Teruonepeaayu:
TEIJIONPOBOAHOCTh, KOHBEKIIMS, U3JIyYeHHUE. Y AelbHAs TEIJIOEMKOCTh BEILIECTBA.
KonuuecTBO TEMIO0THI IpH TEIJIONepeaye.

[Tonsitue 006 ammabatHom mpouecce. I[lepBblii 3aKOH TEPMOJMHAMUKHU.
[IpumeHneHnue mepBOro 3akOHa TEPMOJMHAMHUKHU K u3orpoieccam. ['paduueckas
MHTEpHpeTanus padoThl rasa.

Bropoii 3akoH TepmoanHaMuku. HeoOpaTUMOCTh MPOIIECCOB B MPUPOJIE.

TenmoBble  mamuHbl.  [IpuHOMOBI  AEHCTBHS  TEIUIOBBIX  MAIlMH.
[IpeoOpa3zoBanust SHEpPruM B TEIUIOBbIX MamnHax. KoadduimeHt moiae3Horo
nevictBus TtemtoBoil mamwuHbl. [ukn KapHo u ero kosdduimeHT mnojae3Horo
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbI TEIIIOIHEPTETUKH.



TexHuyeckue YCTpOHCTBA M MPAKTUYECKOE TMPUMEHEHUE: JIBUTATEllb
BHYTPEHHETO CropaHusi, OBITOBOW XOJIOIMIHHUK, KOHIUITHOHED.

Jlemoncmpayuu

M3meHeHne BHYTpPEHHEH HHEpruy Tela MpU COBEPIICHUHM PaOOTHI: BBUIET
npoOKu U3 OYTBUIKM TOJ JEMCTBHEM CXKATOTO BO3/AyXa, HarpeBanue 3¢upa B
JaTYHHOU TpyOKe MyTEM TpeHus (BUACOIEMOHCTPALIHS).

W3meHeHre BHyTpEHHEN SHEPruu (TeMIiepaTypbl) Tela IpH TeIuionepeiaye.

OneiT Mo anuabaTHOMY pAaCIIUPEHUI0 BO3Ayxa (OMBIT € BO3AYIIHBIM
OTHHBOM).

Mopnenu napoBoi TypOUHBI, ABUTATENS BHYTPEHHETO CTOPAHUS, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomoi

N3mepeHnune yaenbHON TEMII0EMKOCTH.

Tema 3. Aepecammniwie cocmoanusn eeujecmea. Pazoswvle nepexoonvl

[TapooOpa3oBanue u koHmeHcanus. Vcmapenue u kumneHue. AOCOTIOTHAS U
OTHOCHUTENbHASA BJIAXHOCTh BO3AyXxa. HacklmeHHbI mnap. YaenapHas TerioTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIEPATYPbl KUIIEHUS OT JaBJICHUS.

TBépnoe Teno. Kpucrannmmueckue u amopdHbie Tena. AHU30TPOIHUS CBOMCTB
kpucrtamuioB. JKunkue kpucramibl. CoBpeMeHHble Marepuanbl. [lnaBnenue u
KpUcTaJUTM3aIus. Y IeabHas TerioTa miasieHus. Cyoaumanusi.

YpaBHeHuUe TeIIoBoro OanaHca.

TexHuueckue yCTpOMCTBA M MPAKTHUUECKOE NPUMEHEHHE: TUTPOMETp U
MICUXPOMETP, KaJOPUMETP, TEXHOJOTUU TMOITYYEHUSI COBPEMEHHBIX MaTepHUalioB, B
TOM YHCJI€ HAHOMATEPHUAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiiCTBa HACBHIILIEHHBIX TTAPOB.

Kunenue npu mnoHMXKEHHOM JIaBJICHUU.

CriocoObl U3MepeHus BIAXKHOCTH.

HaOnronenue HarpeBaHus U MIABJICHUSI KPUCTAIUIMYECKOTO BEIIECTBRA.

JleMOHCTpanust KpuCTalIOB.

Yuenuueckuu sxcnepumenm, 1abopamopuvie pabomoi

N3mepeHne 0OTHOCUTENbHON BIAKHOCTH BO3/1yXa.

Paznen 4. diaekTpoanHaMuka
Tema 1. Inexkmpocmamuxa
DnekTpusaiys Ted. OJNEeKTpUuYeckuid 3apsan. JIBa Buma d3IEKTPUUYECKUX
3apsnoB. [IpOBOMHUKH, MUANEKTPUKA W TOJYIMPOBOJHUKH. 3aKOH COXpaHEHUS
AIIEKTPUYECKOr0 3apsija.
B3zaumopaeiictBue 3apanoB. 3akoH Kynona. ToueuyHblil 2IEKTPUUYECKUI 3apsi.
Onektpuyeckoe rmone. Hanpsok€HHOCTh  anekTpudeckoro moind.  [IpuHnun



CYNEPIO3HULMH ANEKTPUUECKUX ToJIeH. JIMHUKM HanpsKEHHOCTU 3JIEKTPUUYECKOTO
OJISL.

Pabora cun  osmekrpoctatmueckoro  mousia.  [lorennman.  PasHOCTh
NOTEHUHUAIOB. [IpOBOOHMKM UM AUAJNEKTPUKU B 3JIEKTPOCTATUYECKOM MOJIE.
Jusnextpuyeckasi MPOHULIAEMOCTb.

OnekrpoémkocTb. KoHneHcaTop. DNeKTPOEMKOCTh MIIOCKOT0 KOHJEHCATOpa.
DHeprus 3apsHKEHHOT0 KOHAEHCaTopa.

TexHuueckue yCTpoHMCTBA M NPAKTUYECKOE MPUMEHEHHUE: DSIIEKTPOCKOII,
AIIEKTPOMETpP, DJIEKTPOCTaTHUECKas 3allluTa, 3a3eMJICHHE DJIEKTPONpUOOpOB,
KOHJIEHCATOp, KONMMPOBAJIbHBIN annapar, CTPyHHbINA IPUHTED.

Llemoncmpayuu

Y CTpONCTBO M MPUHLMI AEUCTBUS JIEKTPOMETPA.

B3anmoielicTBuE HadIEKTPU30BAHHBIX TEIN.

DIIEKTPUYECKOE TT0JIE 3aPSIKEHHBIX TEN.

[TpOBOJTHUKH B 3JIEKTPOCTATUUECKOM TOJIE.

DIIeKTpOCTaTUYECKAsl 3alUTA.

JIMDIEKTPUKY B AEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIAIH
IJIACTUH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUUECKON MPOHULIAEMOCTH.

DHeprus 3apsHKEHHOT0 KOHAEHCaTopa.

Yuenuueckuui sxcnepumenm, 1abopamopuvie pabomol

N3mepeHne 3neKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mox. Toxku ¢ paznuunvix cpedax

DJIEKTPUYECKHM TOK. YCIOBHUSl CYIIECTBOBAHMS JJIEKTPUYECKOTO TOKAa.
Nctounuku Toka. Cuna Toka. [locTosiHHBIN TOK.

Hanpsioxenue. 3akon OMa Ji71s1 y4acTKa LIETH.

DJIEKTPUYECKOE COMPOTUBIICHUE. YIEIbHOE COINPOTUBICHUE BEILIECTBA.
[TocnenoBaTenpHOE, NapalIEIbHOE, CMEIIAHHOE COEIMHEHUE IPOBOIHUKOB.

PabGora »snextpuueckoro Toka. 3akoH JDxoyms—Jlenna. MomrHoCTb
AIIEKTPUYECKOTO TOKA.

DNEeKTPOABMKYIIAsA CUJla U BHYTPEHHEE CONPOTUBIIEHUE HCTOYHHMKA TOKA.
3axon Oma i1 OJTHOM (3aMKHYTOM) 3JieKTpuueckon 1enu. Kopotkoe 3ambikaHue.

DJIEKTpOHHAas  MPOBOAUMOCTb  TBEPIBIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBIIEHUS METAJIOB OT TeMIepaTrypbl. CBEPXITPOBOIUMOCTD.

DJIEKTpUYECKUM TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MYYKOB.

[TonynpOBOIHUKMU. CobcTBeHHas u pUMecCHast MIPOBOANUMOCTD
noJIynIpoBOHUKOB. CBoicTBa p—n-niepexoia. [1omynpoBoIHUKOBBIE TPUOOPHI.

OJIEKTPUYECKH TOK B pacTBOpax M  pacIulaBax  AJIEKTPOJIUTOB.
DIEKTPONUTHYECKAs TUCCOLUALUS. DIIEKTPOIH3.



OnekTpudyeckuii ToK B ra3zax. CaMOCTOSTENbHBIA M HECAMOCTOSATEIIbHBIN
paspsa. Monunus. [1nazma.

TexHuyeckue yCTPOMCTBA M IPAKTUYECKOE NPUMEHEHME: aMIepMeTp,
BOJITMETP, PEOCTaT, MCTOYHHUKH TOKa, OJJIEKTPOHArpeBaTeIbHble MPUOOPHL,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONIPOTUBIICHUS, BAKYYMHBIN N0/,
TEPMHUCTOPHI ¥ (POTOPE3UCTOPHI, MOTYIPOBOTHUKOBBIN TUO/, TAIbBAHUKA.

Jlemoncmpayuu

M3mepenne CUilbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBIICHHSI LUJIUHAPUYECKUX NPOBOJHUKOB OT JUIMHBI,
IUIOIIAH TIOTIEPEYHOr0 CEUYCHUS U MaTepuaa.

CMelIaHHOE COeIMHEHNE TPOBOIHUKOB.

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

3aBUCUMOCTD COIPOTUBIICHUS METAJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB NEKTPOIUTOB.

HckpoBoii paspsa ¥ IpOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSISI NPOBOAUMOCTD TMOAA.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomol

N3yyenue cMenaHHOrO COEIMHEHUS PE3UCTOPOB.

N3mepeHne 3JIeKTPOABUKYIIEW CUIIbI UCTOYHMKA TOKA M €r0 BHYTPEHHETO
COIIPOTHBJIICHUS.

Habmronenue anekrpoinusa.

MexnpeaMeTHbIe CBSI3H

N3yuenue kypca gusuku 0a3oBoro ypoBHs B 10 kiacce OCylIeCTBIISIETCS C
Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBA3C€H C KypCaMHM MAaTE€MAaTHKH,
OMONOTHH, XUMHH, Teorpadru U TEXHOJIOTHUH.

Mesicnpeomemnvle nousimusi, CBI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHUS: SIBJICHUE, Hay4yHbId (pakT, runoresa, (u3nyecKas BEIUYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SIKCIEPUMEHT, MOJIEIUPOBAHUE, MOJEIb, U3MEPEHHE.

Mamemamuxa: pelnieHHe CHCTEMbl ypaBHEHUH, JHUHEWHas QyHKIuS,
napabona, runepooia, ux rpa@uKd U CBONCTBA, TPUTOHOMETpUYECKUE (DYHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKIECTBO,
BEKTOPBI M UX IPOEKIMU Ha OCU KOOPJIMHAT, CIIOKEHNUE BEKTOPOB.

Buonocus: mexanndeckoe ABIKEHUE B KHBOW mpupojae, Auddys3us, ocMoc,
TEIJIO00OMEH KMBBIX OPraHUW3MOB (BUIbI TEILUIONEPENAYH, TEIJIOBOE PABHOBECHUE),
IIEKTPUYECKUE SIBJICHUS B )KUBOU IIPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpPHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, XKUAKOCTEH WU



ra3oB, DJJIEKTPHUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHYECKAS] JUCCOLMALINS,
rajbBaHUKA.

l'eoepaghus: BAAXKHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHHUE IBUKEHUW C HCIOIH30BAHUEM MEXAaHU3MOB,
y4€T TpEHUS B TEXHUKE, NOMAIIWIHUKHA, HCMIOJb30BAHUE 3aKOHA COXPaHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHE), JBUraTreilb BHYTPEHHEIO
Cropanusi, mapoBas TypOuHa, OBITOBOI XOJOAUIBHUK, KOHAULIMOHED, TEXHOJIOTUN
MOJYYEHHUS] COBPEMEHHBIX MATEpPHAIOB, B TOM YHCJIE HAaHOMATEPHAJIOB, U
HAHOTEXHOJIOTUH, JJIEKTPOCTATUYECKAs 3allMTa, 3a3eMJICHUE DJIEKTPONpPUOOpPOB,
KCEPOKC, CTPYWHBIN MIPUHTED, AIEKTPOHArpPEBATEIbHbBIC 1110)2(01070) 38
3IIEKTPOOCBETUTENBHBIE TPUOOPHI, TATTEBAHUKA.

11 KITACC

Paznen 4. daekrpoanHamMuka

Tema 3. Maznummnoe noje. INeKMpPOMAZHUMHAA UHOYKYUA

[locTosiHHBIE ~ MarHUTHL.  B3anMoaeicTBME  IOCTOSIHHBIX ~ MAarHHUTOB.
MaruntHoe mnone. Bektop MarHuTtHONM uWHAYKIMH. [IpuHiun cynepnozunnu
MAarHuTHBIX MOJIeH. JINHMM MarHUTHOM MHAYKIMU. KapTWHAa JNMHWNA MarHuTHOU
WHIYKIUU TI0JIS IOCTOSIHHBIX MarHUTOB.

MarautHoe 10JIe TPOBOJHMKA C TOKOM. KapTuHa JMHHNA WHAYKIUU
MarHUTHOTO TIOJI JUIMHHOTO HPSMOTO NPOBOJAHMKA M 3aMKHYTOIO KOJBLEBOTO
IIPOBOJIHUKA, KaTYIIKH ¢ TOKOM. OnbIT OpcTtena. BzanmoaelictBrue npoBOAHUKOB €
TOKOM.

Cuna Amnepa, €€ MOAyJIb U HalIPABJICHUE.

Cuna Jlopenua, e€ Moxynb M HanpaBleHUE. /[BH)KEHHE 3apsKEHHONW YaCTULB
B OJIHOPOJIHOM MarHuTHOM moJje. Pabota cuibl JIopeHna.

SlBmenne anexkTpoMarHMTHOM HMHAYKOMU. [IOTOK BekTOpa MarHUTHOU
UHAYKOUU. OJEKTPOABMKYIIAs CUJAa HWHAYKIUU. 3aKOH 3JIEKTPOMAarHUTHOU
uHaykuun Papanes.

Buxpepoe »anekTpudeckoe ImoJie. OJIEKTPOABWKYIAs CWIA HHAYKIHH B
IIPOBOJHUKE, TBUKYILEMCS IOCTYNATENBHO B OJHOPOJHOM MAarHUTHOM MOJIE.

[IpaBuiio Jlenna.

MHAyKTUBHOCTE.  SIBIGHME CAMOMHIYKLUHH. OJIEKTPOABWXKYILNAS  CHJIA
CaMOMHAYKIIHH.

OHeprust MarHUTHOTO I1OJIS1 KATYIIKU C TOKOM.

DJIEKTPOMarHuTHOE MOJIe.

TexHHuYecKue YyCTpOWCTBA M MPAKTHUYECKOE NPUMEHEHHUE: IOCTOSHHBIE
MarHuThl, 3JEKTPOMATHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIH 3JIEMEHTApPHBIX
YaCTUL, UHIYKIIHOHHAs 1€Yb.



Jlemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO MyYKa MarHUTHBIM MOJIEM.

JIvHUM UHAYKIMYA MAarHUTHOTO TOJIS.

B3anmoneiicTBre 1ByX MPOBOJAHUKOB C TOKOM.

Cunia Amrnepa.

JerictBue cuiel JIopeH1a Ha HOHBI JIEKTPOJIATA.

SIBNeHHE >IIEKTPOMArHUTHON MHAYKIIAH.

[TpaBuno Jlenna.

3aBUCHUMOCTh JJIEKTPOJABUKYILIEH CHIIBI MHAYKIHH OT CKOPOCTU MU3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHue caMOMHIYKIIHMH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanue NeWCTBUS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanuve sIBICHUS 3JIEKTPOMAarHUTHOW MHIYKIWU.

Pa3nea 5. KoJsie0anus u BOJIHBI

Tema 1. Mexanuueckue u 31eKMpPOMAZHUNHbIE KOE€OAHUS

KonebGatenbnas  cucrema. CBOOOAHBIE  MEXaHMYECKHE  KOJICOAHMS.
["apmonunyeckue konebanus. [lepumon, wacrora, amrumryaa u (aza xoseOaHUU.
[IpyXVHHBIN MasATHUK. MaremMaTU4eCcKUl MasTHUK. YPaBHEHHE TapMOHUYECKHUX
kosebanuii. [IpeBpareHue sHepruu Npyu rapMOHUYECKUX KOJICOaHUSIX.

Konebarenbubiii  koHTYp. CBOOOIHBIE AIEKTPOMATHUTHBIE KOJIeOaHUS B
UJCATPHOM KOJICOATEIPHOM KOHTYpE. AHAJIOTHS MEXIYy MEXaHWYSCKUMU U
AJIEKTPOMArHUTHBIMU KoJsieOaHusimu. @Dopmyna TomcoHa. 3akoH coXpaHEHUs
HHEPTUU B UJICATBHOM KOJIeOATEIHbHOM KOHTYDE.

[IpencraBienue o 3aTyxarouux KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
kosneOanus. Pezonanc. BeiHy X I€HHbBIE 37IEKTPOMAarHUTHBIE KOJICOaHMS.

[lepemennbiii  TOK. CUHYCOMJANbHBIM TMEPEMEHHbIA TOK. MOIIHOCTh
MEPEMEHHOT0 TOKAa. AMIUIMTYIHOE€ W JACUCTBYIOIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsHKEHMUS.

Tpanchopmarop. IlpousBoacTBo, mepegadya U MOTPEOICHUE AIIEKTPUIECKON
DHEPruu. DKOJIOTMYECKHE PUCKHU MPU MPOU3BOACTBE 3JIEKTporHepruu. Kynbrypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTI MU B TOBCETHEBHOM KU3HMU.

TexHuyeckne ycTpoWCTBA M MPAKTUYECKOE IMPUMEHEHUE: DIICKTPUUECKUM
3BOHOK, T€HEPATOP NMEPEMEHHOTO TOKA, IMHUH 3JIEKTpOIepeiay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KoJieOATeIbHOW CHUCTEMBI (TIPY>KUHHBIA WM
MaTEeMaTUYECKU MASITHUK).



Hab6nroneHue 3aTyxarmmx KoJacOaHmi.

HccnenoBanue cBOMCTB BBIHYKICHHBIX KOJIEOaHUH.

Habmonenue pezonasnca.

CBOOOHBIE AIIEKTPOMATrHUTHBIE KOJIEOaHUSI.

OcumiorpaMMsl (3aBUCUMOCTH CUJIbI TOKA U HANIPSKEHUS] OT BPEMEHU) IS
AIIEKTPOMArHUTHBIX KOJIEOAHMIA.

Pe3onanc mnpu 1mocCienoBaTeNbHOM COEAUHEHHHM PE3UCTOPA, KaTYIIKH
VMHIYKTUBHOCTH M KOHJAEHCATOPA.

Mopaeinb TuHUYN IIEKTPOIIEPEAAYH.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol

HccnenoBanue 3aBUCMMOCTH MEPUOJIa MajbIX KOJeOaHUi rpy3a HAa HUTH OT
JUTMHBI HUTU U MacChI Ipy3a.

HccnenoBaHue IMEPEMEHHOTO TOKa B ILENM W3 IIOCJIEN0BATEIBHO
COECIMHEHHBIX KOH/ICHCATOPA, KaTYIIKHU U PE3UCTOPA.

Tema 2. Mexanuueckue u I1eKmMpoOMAZHUMHbIE 6OJIHbL

Mexanudeckue BOJIHBI, yciioBus pacnpoctpaneHus. Ilepumoa. CkopocThb
pacrpocTpaHeHuss M JUIMHa BOJIHBL. [lomepeuHble W NIPOJOIBHBIE  BOJHBI.
WnTepdepenius u qudpakiuus MEXaHUYECKUX BOJIH.

3Byk. CxopocTb 3ByKa. [ poMKkocTh 3ByKa. Beicota ToHa. TeMOp 3ByKa.

DNEKTPOMArHUTHBIE BOJIHBI. Y CJIOBHSI U3JIyYEHHUS JIEKTPOMATHUTHBIX BOJIH.
B3anmuast opuenTanus BektropoB E, B, V B anekrpomarauTHoi BojHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTPaXKCHUE, MPEIOMIICHHE, MOJsipUu3anus, audpakuus,
uHTepdepenius. CKOpoCcTb 3JEKTPOMArHUTHBIX BOJIH.

[IIkana 3JIEKTPOMarHUTHBIX BOJIH. [I[pUMEHEHHE AIIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBbITY.

[IpyHIMIBI paguoCBs3U U TeneBUAcHUA. Paqnonokanms.

DIIEKTPOMAarHUTHOE 3arpsI3HEHUE OKPYKAIOLIEN CPEIbl.

TexHUYecKHue yCTPOMCTBA M NPAKTUYECKOE IPUMEHEHHUE: MY3bIKAJIBHBIE
WHCTPYMEHTHI, YJIBTPAa3BYKOBas IWArHOCTUKA B TEXHUKE M MEAULMHE, pazaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Teleon, CBYU-neus.

Llemoncmpayuu

OOpazoBaHue 1 pacIpOCTPaHEHUE MOMEPEUHBIX U MPOIOJIbHBIX BOJIH.

KoneOmromeecs T€10 Kak HCTOUHUK 3BYKa.

Ha0nronenue otpaxeHus U IpeIoMICHUS] MEXaHUYECKUX BOJIH.

Hab6monenne natepdepeHnm u AuPpakin MEXaHHIEeCKUX BOJIH.

3BYKOBOI pE30HAHC.

HaGmtoneHne cBsi3u IPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYJIOW U
4acTOTOM KOJIeOaHU.



HccnenoBanne  CBOMCTB — JJEKTPOMArHUTHBIX — BOJIH: OTpaXEHUE,
peoMIICHUE, MOJSIpU3alus, AUPPaKIys, UHTEpPepeHIus.

Tema 3. Onmuka

['eomeTpuueckas ontuka. I[IpsMonnHENHOE pacHpoCTpaHEHUE CBETA B
OJHOPOHOM cpene. JIyd cBera. TOUECUHBINM UCTOYHUK CBETA.

OTtpaxeHune cBeTa. 3aKOHBI OTpakeHHs cBeTa. llocTpoenue n3o0pakeHuil B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBeta. 3aKOHBI MPEIOMIICHHUS CBeTa. AOCOIIOTHBIN MOKa3aTehb
npenomiieHus. llonHoe BHyTpeHHee oTpaxeHue. l[IpenenbHbli yroja MNOJHOIO
BHYTPEHHETO OTPaKECHHUSI.

Hucnepcus ceera. CnoxHbli coctaB Oenoro cseta. L{ser.

CobOuparormyie W pacceuBaroiue JUH3BL. ToHkas nmH3a. DOKycHOE
paccTosTHUE W ONTHYECKas cuiia TOHKOM JnuH3bl. [locTpoenue uzoOpaxeHuil B
coOMparoIIMX U paccerBaOIIUX JiMH3aX. DopMysia TOHKON JIMH3BL. Y BEIHMUYEHUE,
JABAEMOE JIMH30MU.

[Ipenenbl NPUMEHUMOCTH TEOMETPUYECKOU ONTUKH.

BonnoBass omntmka. HWuTepdepenmus cBera. KorepeHTHbIE HCTOYHHKH.
VYcnoBust HaOMOAEHUS MAaKCUMyMOB M MHHHUMYMOB B HHTep(hEpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakuust cBera. JludpakumoHHas peméTka. YCIOBHE HAOIIOIEHUS
[JIaBHBIX ~MAaKCUMyMOB TP  TAJEHUU MOHOXPOMATHYECKOrO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuyeckue yCTpPOWCTBa M NPAKTHUYECKOE IPHUMEHEHUE: OYKH, JyIa,
doToamnmapar, TPOCKIIMOHHBINA alapaT, MHKPOCKON, TEJIECKOI, BOJOKOHHAsS
OTTHKA, TUPPAKITNOHHAS PEIIETKA, TTOSIPOUI.

Jlemoncmpayuu

[IpssMONIMHEHOE paACHIpPOCTPAHEHUE, OTPAKEHUE U MPEIIOMIICHUE CBETA.
OnTuyeckre mprudOpBHI.

[TonnHOE BHyTpeHHEE OTpakeHne. Mojiesib CBETOBOA.

HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.

Mogaenu MUKpOCKONa, TEIECKOIA.

Habmonenue nnrepdepeHiu ceera.

Hab6monenue nudpaxium cBera.

Habmronenue aucnepcuu cBeTa.

[TonyuyeHne cekTpa ¢ MOMOLIBIO IPU3MBI.

[Tonydyenue cekTpa ¢ mOMOIIbIO AUGPAKIMOHHON PEIIETKY.

HaGnronenue nonsipusanuu cBera.

Yuenuueckuui sxcnepumenm, 1abopamopuvie pabomol



M3mepeHne rnokasaTesns MpeJoMIIEHHs CTEKIIA.
HccnenoBanre cBOMCTB N300paKEHUH B JTMH3AX.
Habmronenue aucnepcuu cBeTa.

Pa3znen 6. OcHOBBI ClIeIHAJIBHOM TEOPHU OTHOCHUTEIHLHOCTH

['panunbl  OPUMEHMMOCTHM  KJIAcCMYecKoM  mexanuku.  [locTynarsl
CIIEMAIIBHOM TEOPUU OTHOCHUTEIIBHOCTH: HWHBAPUAHTHOCTh MOJYJIS CKOPOCTHU
CBETa B BaKyyMe€, IPUHIIUIT OTHOCUTENBHOCTH DUHILITEIHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEIJICHUE BPEMEHU U COKPAILICHHE
JUTUHBI.

DHeprust ¥ UMIYJIbC PEISITUBUCTCKON YaCTHIIBI.

CBs13b MaccChl C SHEPrUEN U UMITYJIbCOM PEIITUBUCTCKON YaCTULIbl. DHEPTUS
MTOKOS.

Paznen 7. KBantoBas pusuka

Tema 1. Inemenmul K6AHMOBOU ONMUKU

®otonsl. opmyna [lnanka cBsizu 3Hepruu (HOTOHA C €r0 YaCTOTOM. DHEpTHs
U UMITYJIbC (POTOHA.

OtkpriTre u uccnenoBanue Gororddexra. Onwitel A. I'. CtoneroBa. 3aKOHBI
dotorpdexra. YpaBuenue OuHmTertHa 11 poTodddekra. «KpacHas rpanuiar»
dbotoarddexra.

JlaBnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOE IEHCTBUE CBETA.

TexHudeckue yCTpONCTBA M MPAKTHYECKOE TMPUMEHEHHE: (OTOIIEMEHT,
dboTomaTYMK, CoJIHEUHAasi OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

®oTorh(HEeKT Ha YCTAaHOBKE ¢ IIMHKOBOW IJIACTHHOM.

HccnenoBanue 3aKk0HOB BHENTHETO PoTOdPPeKTa.

Ceeroauon.

Conneunas Oartapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pe3epdopra mo paccesHUIO 0 -4acTHIL.
[Imanerapnas mojmens aroma. lloctynater bopa. M3nydenuwe u mnorjomnieHue
(GOTOHOB MpU Mepexojie aToMa C OJAHOrO0 YPOBHS DHEPruu Ha Jpyrou. Bumbl
criekTpoB. CHEKTp YPOBHEW 3HEPTrUU aTOMa BOJIOPO/IA.

BonnoBble cBoiicTBa yactul. Bonnsl e bpoitns. KoprnyckynsipHO-BOJHOBOM
Ty allu3M.

CHNOHTaHHOE U BBIHYKJICHHOE U3TyYEHHUE.

TexHuyecknue yCTpONCTBA M MPAKTUYECKOE IMPUMEHEHHUE: CHEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOII), JIa3ep, KBAHTOBBIM KOMIIBIOTED.



Jlemoncmpayuu
Mopuenb onsita Pesepdopra.
Onpenenenue JJIMHBI BOJIHBI J1a3epa.
HalGntonenue nuHeyaThIX CIEKTPOB U3ITyUCHHUS.
Jlazep.
Yuenuueckuu sxcnepumenm, 1abopamopuvie pabomol
HaOmronenue nuHeRyaToro crekTpa.
Tema 3. Amomnoe sa0po
DKCINEPUMEHTBI, JI0KA3bIBAIOIIUE CIO0XKHOCTh CTpPOeHUsS sAnpa. OTKpbITHE
pagunoaktuBHOCTH.  OmbiTel  Pesepdopaa  mo  ompeneneHuro  cocraBa
panuoakTuBHOTO wu3mMydeHus. CBoiictBa anbga-, Oera-, ramMMma-u3ITyYCHHS.
BnusHue pagoaKTUBHOCTH HA KUBbIE OPTraHU3MBI.
OtkpeiTHEe MpoToHa M HeWTpoHa. Hykimonnas moxens sigpa ['eitzenOGepra—
HBanenko. 3apsan sapa. MaccoBoe uncino sapa. M30Torsl.
Anpda-pacnian. OJEKTPOHHBIA H TO3UTPOHHBIA Oera-pacmaa. [amma-
U3NydeHHe. 3aKOH paIMOaKTUBHOIO pacraja.
DHeprus CBA3M HYKJIOHOB B siape. AnepHbie cuibl. JlegekT Macchl sapa.
Snepnsbie peakuuu. [{enenue u cuHTe3 saep.
Anepuwiii peaktop. Tepmosinepusiii cuHTe3. [IpoGiaeMbl U TEPCIEKTHUBBI
SJIEPHOMN SHEPTETUKU. DKOJIOTHUECKHUE ACTIEKTHI SIIEPHON SHEPTETUKU.
DneMeHTapHble YacTULbl. OTKPBITHE O3UTPOHA.
Mertoabl HAOMIOACHUS U PETUCTPALIMH SJIEMEHTAPHBIX YACTHII.
dyHaMeHTalbHbIe B3auMOieicTBUS. EMUHCTBO (pu3nueckoil KapTUHBI MUpA.
TexHuyeckue ycTpoucTBa M MPAKTHUYECKOE MPUMEHEHUE: TO3UMETpP, Kamepa
Bunscona, siaepHbIil peakTop, aToMHasi 6omoa.
Jlemoncmpayuu
Cu€TUrK MOHU3HUPYIOLINX YACTUL.
Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol
HccnenoBanue TpeKoB 4acTHI] (II0 TOTOBBIM oTorpadusim).

Pazgen 8. JjeMeHTBI ACTPOHOMMHU M aCTPOPUZNKHU

Oransl pa3BUTHsI acTpoHOMUM. [IprKiiagHOE 1 MUPOBO33PEHUYECKOE 3HAUCHUE
aACTPOHOMUH.

Bun 3Bé3gHoro Heba. Co3Be3amsi, sSipkU€ 3BE3[bl, IUIAHETHI, WX BUIMMOE
JBUKECHHUE.

ConHeyHas cucrema.

Connue. ConHeuHass akTUBHOCTh. McTounHuk sHeprum ConHua u 3BE3N.
3BE37bI, UX OCHOBHBIE XapaKTEPUCTHKHU. Jlmarpamma «CHEKTpajbHBIA KiIacc —
CBETUMOCTbY». 3BE3/bI TIABHOM MOCIEIOBATEILHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTb» JJIs 3BE3] TJIABHOHM IOCIENOBAaTENbHOCTH. BHYTpeHHee cTpoeHue



3BE31. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXO0XKACHUU U 3Bomtonuu CoJHIa u
3BE3/1. DTambl )KU3HU 3BE3.

Mneunsiii [lyte — Hama I'anaktuka. [lonoxxenue u nmxenue CoJsiHIA B
Nanaktuke. Tunsl ramakTuk. PaguoranakTuku v KBazapbl. YEpHBIEC IBIPHI B SIpax
raJaKTHK.

Bcenennas. Pacmmpenune Beenennoii. 3akon Xab66ma. Pazberanue ramakTuk.
Teopus bonpmoro B3peiBa. PenmukToBOE M3IydEeHHE.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpoOieMbl aCTPOHOMHUH.

Vuenuuecxue nabnrooenus

HaOnronenusi HeBOOPYKEHHBIM TJIA30M C HCMOJb30BAHUEM KOMITBIOTEPHBIX
MIPWIOKEHUHN IS ONPENeNICHUS MOJI0KEHNS HEOECHBIX 00OBEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s1 CEBEpHOro MOJYyIIApHs U IPKUE 3BE3/BI.

HaGmronenus B Teneckon Jlynsl, uranet, Mieanoro Ilytu.

O0o0maruee NOBTOpPeHUE

Ponp ¢u3nkm ©uW acTpoHOMHM B DSKOHOMHYECKOW, TEXHOJOTUYECKOH,
COIMAIBHON M ATUYECKOHN cepax MesTeITbHOCTH YeJIOBEKa, POJIb U MECTO (HHU3UKHU
¥ aCTPOHOMUHM B COBPEMEHHOU HAy4YHOW KapTHHE MUPA, pOib (HU3UUECKON Teopun
B (GOpPMHUPOBAHUM TPEACTABICHUM O (QU3NYECKON KapTHHE MHpPA, MECTO
bU3UYeCcKO KapTHUHBI MHpPa B OOIIEM PSAy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MexnpeaMeTHbIe CBSI3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHs B 11 kiacce oCylecTBIsieTCs C
Y4ETOM COAEPIKATENBHBIX MEXKIPEAMETHBIX CBA3€d C KypcaMH MaTE€MaTHKH,
OWoN0OTHH, XUMHH, TeoTpaduu U TEXHOJIOTHH.

Mesicnpeomemuvie nonsimusi, CBSI3aHHbIE C U3YYEHHUEM METOJOB HAYYHOIO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (pakT, runoresa, (Qpuanyeckas BeIUYHHA, 3aKOH,
Teopusi, HaOIIOIEHUE, SKCIIEPUMEHT, MOJICTUPOBAHKUE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: pemIEHHWE CHCTEMBl YPAaBHEHUH, TPUTOHOMETPUUYECKHUE
(GYHKIIMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJECTBO, BEKTOPbI U MX MPOCKIHH HA OCH KOOPJHUHAT, CIIOKEHUE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTAPHBIX (PYHKIUH, MPU3HAKU MOAOOUS TPEyroJIbHUKOB,
onpe/eseHNe MIONIaAN IIIOCKUX (GUTyp U 00bEMA Tell.

buonoeus: »nexTpuueckue SBICHUS B JKHBOW MpUpoje, KoieOaTeabHbIC
JBUKEHHS B )KUBOW NPUPOJAE, ONTUYECKUE SIBIICHUSA B )KUBOW MPUPOJIEC, IEUCTBUE
paavanyy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKass CTPYKTypa TBEPIbIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAIUIMYECKOW PpEIIETKH, CHEKTPaIbHBIN
aHaJIN3.



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

Texnonozcusi: JMHUM DJIEKTpOIEpenad, TIEHEpaTop IEPEMEHHOro TOKa,
3JIEKTPOJIBUraTeNlb, WHIAYKIHUOHHAs I€4Yb, pajap, pPaJIuONpPUEMHUK, TEIEBU3O0D,
aHTeHHa, TenegoH, CBY-meub, MpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
costHe4Has OaTapesi.



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30OBAHUA

OcBoenne yueOHOro mnpeamera «®Du3nka» Ha YpPOBHE CpPEIHEro OOIIEro
o0pa3oBaHus (0a30BBIM YPOBEHb) JOJDKHO OOECHICUYHUTh JOCTIKEHHUE CIICIYIOIINX
JMYHOCTHBIX, METAIPEIMETHBIX U MIPEIMETHBIX 00pa30BaTEIbHBIX PE3YIhTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHS yueOHOro mpeamera «Du3nka» AOTKHBI
OTpaXkaTb TOTOBHOCTb M CIOCOOHOCTh OOYyYaloIUXCS PYKOBOICTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CUCTEMOM IEHHOCTHBIX
OpHEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEXKIAEHUW, COOTBETCTBYIOIIMX
TPAAUIUOHHBIM I[IEHHOCTSIM POCCUMCKOro OOIIECTBa, PacIIMpPEHUE >KU3HEHHOTO
ONBbITa U ONBITA JEATEIBHOCTH B IMPOLECCE pEeAM3allii OCHOBHBIX HANpPABICHUMN
BOCIIUTATENBHOU IESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpamIaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTH TPAKIAHCKOMN MO3UIIMU 00YUAIOIIETOCAd KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCHICKOTO OOIIECTBA;

OPUHATHE  TPAIUIMOHHBIX  OOIIEUETIOBEUYECKUX T'YMAaHHCTHUYECKUX U
JEMOKPATUYECKHUX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JCSATEIIBHOCTh B MHTEPECAX T'PAXKIAHCKOTO
001IecTBa, y4acTBOBaTh B CAMOYITPaBICHUHN B 00pa30BaTeIbHON OpraHU3allnu;

YMEHHE B3aUMOJICMCTBOBATH C COLIMATIbHBIMU HHCTUTYTAaMH B COOTBETCTBHH C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TyMaHUTApHOM U BOJIOHTEPCKOMN AEATEIbHOCTH;

2) IAaTPHOTHYECKOI0 BOCIIUTAHUSA:

c(hopMUPOBAHHOCTH POCCHICKOM rPaXJaHCKOU WJIEHTUYHOCTH,
NaTpUOTU3MA;

LIEHHOCTHOE€ OTHOWIEHWE K TOCYJAapCTBEHHBIM CHMBOJIAM, JOCTHUKEHUAM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hopMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO MOBECHNUS,

CIIOCOOHOCTh OIICHUBATh CHUTYAllUI0 W TMPUHUMATh OCO3HAHHBIE PELICHUS,
OPHUEHTHUPYSCh HA MOPAIbHO-HPABCTBEHHBIE HOPMbI M LIEHHOCTH, B TOM YHCJIE B
JESATEIIbHOCTU YYEHOT0;

OCO3HAHUE JIMYHOTO BKJIAJa B IOCTPOSCHUE YCTOMYMBOTO OYIyIIIETO;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOILIEHUE K MUPY, BKIIFOYasi 3CTETUKY HAYYHOI'O TBOPUYECTBA,
npucyiero pu3nyeckon Hayke;



S) Tpy10BOI0 BOCIIMTAHMS:

UHTEpEC K pa3lu4yHbIM cdepaM MpodhecCHOHATBHON IESTENbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHE COBEPIIATh OCO3HAHHBINA BBIOOD
Oyay1ieil npodeccun U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IJIaHbL;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00JacTu
(Gu3KMKYN Ha TPOTSKEHUH BCEU KHU3HU;

6) 3K0JI0rN4eCKOr0 BOCIIMTAHUSA:

c(OpPMUPOBAHHOCTh HIKOJIOTMUYECKON KYJIbTYPBl, OCO3HaHHE TIJI00AJIBLHOTO
XapakTepa dKOJIOTMYECKHUX Mpodiiem;

IUIAHUPOBAHKE U OCYILECTBIICHUE IEHCTBUN B OKPYKaIOLIEH Cpelie Ha OCHOBE
3HAHUS LEJIed YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

paclIMpeHre OmbITa JEATEIIBHOCTH JKOJOTHYECKOM HaNpaBICHHOCTH Ha
OCHOBE UMEIOUINXCS 3HaHUU 10 (PU3HKE;

7) HEHHOCTH HAYYHOI'0 NO3HAHMA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHs GU3NUECKON HAYKH;

OCO3HAHME LIEHHOCTH HAYYHOM JESITENbHOCTH, TOTOBHOCTH B IPOLECCE
U3ydyeHUs  (QU3MKUM  OCYHIECTBJIATH  IPOEKTHYI0 U HUCCIIEJOBATEIbCKYIO
NEeATEIbHOCTh MHIUBUAYAIbHO U B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

ITo3naBaTe/IbHBbIC YHUBEPCAJIbHBIE YUeOHbIE 1eiiCTBUS
ba3oBble Jiornueckue AeiicTBUA:
CaMOCTOSITENIbHO  (OPMYJIMPOBATh W aAKTyaJIM3UpoBaTh  Mpoliiemy,
paccMaTpHuBaTh €€ BCECTOPOHHE;
ONpEeNEeNATh LENH AEATENbHOCTH, 3a/1aBaTh IApaMeTpPbl U KPUTEPUH HX
JOCTHXKEHHS,;
BBIBJISITh  3aKOHOMEPHOCTHM M MPOTUBOPEYUST B  PACCMATPUBAEMBIX
bu3NYeCcKuX SIBICHUSIX;
pa3pabaThiBaTh IJIAH PEIICHHsS MPOOJEeMbl ¢ YYETOM aHaIU3a WMEIOIIMXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;
BHOCUTbH KOPPEKTHUBBI B I€SITEIbBHOCTh, OLICHUBATh COOTBETCTBHUE PE3YIbTATOB
LEJISIM, OLICHUBATh PUCKU NOCJIEICTBUN NEATEIbHOCTH;
KOOPJIMHUPOBaTh ¥  BBHINOJHATH pabOTy B  YCJIOBHUSIX  PEANbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBHS;
pa3BUBaTh KPEATUBHOE MBILIJIEHUE TIPH PELIEHUH KU3HEHHBIX MTPOOJIEM.
Ba3oBble uccienoBarebckue 1eiCTBUA:
BJIAJICTh HAYYHOM TEPMHUHOJOTHEH, KIHOYEBBIMU MOHATUSIMU M METOJAaMHU
bu3nYecKoil HayKH;



BJIAJICTh HaBBIKAMHU y4E€OHO-HCCIICIOBATEIHCKON M MPOSKTHOMN NESITEIIEHOCTH
B o0ylacti (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIHbHOMY TTOUCKY
METOJIOB peIIeHusl 3a1ad (U3UIECKOTO COJCpKAHUS, MPUMEHEHUIO Pa3IMIHBIX
METO/I0B [TO3HAHMS;

BJIAJCTh BHUAAMH JESATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
WHTEPIPETALNHA, TPEOOPa30BAHUI0O M MPUMEHEHHUIO B PA3IMYHBIX y4eOHBIX
CUTYaIusIX, B TOM YHCIIC TIPH CO3TaHUH YICOHBIX MPOEKTOB B 00J1acTH (DU3UKH;

BBISIBJISITh NPUYUHHO-CIICACTBEHHBIE CBSI3M M aKTyaIM3UpOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIlIeHUs, HaXOIUTh ApryMEHThl JIs J0Ka3aTelbCTBa
CBOHMX YTBEPXKICHHI, 3a1aBaTh apaMeTPbl U KPUTEPUU PEIICHHUS;

aHANMM3UPOBATh TIOJNYYCHHBICE B XOJE PEIICHHUS 3aJaddl  pPe3yJIbTaThl,
KPUTUYECKU OIICHUBATH WX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX
YCIIOBHUSIX;

CTaBUTb W (opmynupoBaTh COOCTBEHHBIE 3ajlayd B 00pa3oBaTEIbHON
NEATETLHOCTH, B TOM YHCJIC TIPH U3YICHUH (PU3HKH;

JaBaTh OIEHKY HOBBIM CHUTYAIIHSIM, OIIEHUBATH MPUOOPETEHHBIH OIIBIT;

YMETh TEPEHOCUTh 3HaHWA 10 (U3MKEe B MPAKTHUECKYyI0 00JIacTh
KU3ZHEIEITeIbHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 00IacTel;

BEIJIBUTATh HOBBIC UJCH, TIPEIaraTh OpUTHHAIBHBIC TTOAXOABI U PEIICHHUS,

CTaBUTH MTPOOJIEMBI U 33/1a4UH, JOMYCKAIOIINE aTbTEPHATUBHBIC PEIICHUS.

Pa6ora ¢ undpopmanmeii:

BJIAJI€Th HABBIKAMHU MOJydyeHUs] UHPOpMaAIUK (HU3HUUECKOTO COIEPKaHUS U3
WMCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBISTh MOUCK, aHaJu3,
CHUCTEMAaTH3AINI0 W WHTEPIpPETAui0 WH()OpMAIMK pa3IndHBIX BUAOB U (opM
MIPEICTABIICHMUSI,;

OIICHUBATH JOCTOBEPHOCTH HH(POPMAIIHH;

UCIIOJI30BaTh  CPEJACTBA  MH(MOPMAIMOHHBIX M  KOMMYHUKAIIMOHHBIX
TEXHOJIOTHIA B PEIICHWH KOTHUTHBHBIX, KOMMYHHKATUBHBIX W OpPTaHU3aIMOHHBIX
3aad  C COONIOACHUEM TpeOOBAaHWN DPrOHOMHKH, TEXHHKH O€30TMacHOCTH,
TUTHEHBI, PECypCcOCOEpe)eHUs, TMPABOBBIX H OJTHYECKHUX HOPM, HOPM
nH(popMaIMoOHHOM 6€301TaCHOCTH;

CO371aBaTh TEKCThl (PU3MUECKOTO COJAECp>KAaHUS B Pa3IMYHBIX (opmarax ¢
y49€éTOM Ha3zHAYCHUST MHPOPMAIUU U TIEJICBOI ayIUTOPUH, BEIOMpPAs ONTUMAIIBHYIO
dbopMy TIpeICTaBIICHUS I BU3yaJTU3aIUH.

KoMMyHUKATHBHbIE YHUBePCAJIbHbIE yueOHblIe 1eiicTBUS:
OCYIIECTBIISITh  OOIIEHWE Ha ypokax (U3MKM ©U BO BHE-YPOUHOU
JeSITEIbHOCTH;



pacrmo3HaBaTh MPEANOCHUIKM KOH(PJIMKTHBIX CHTyallMd M CMST4aTh
KOH(JIUKTBI;

Pa3BEPHYTO M JIOTMYHO M3JIAraTb CBOK TOYKY 3PEHHsI C HMCIOJIB30BAHUEM
S3BIKOBBIX CPEJICTB;

IIOHUMATh M HCIIOJIB30BATH MPEUMYIECTBA KOMaHAHOW W MHAUBUIYAJIBHON
paboThI;

BBIOMpPATh TEMATHUKy M METOJbl COBMECTHBIX JEUCTBHI C y4€TOM OOIIMX
MHTEPECOB M BO3MOKHOCTEN Ka)KJI0TO YICHA KOJUIEKTUBA;

IPUHUMATh LEJIA  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh ACUCTBUSA IO €€ JOCTHMIKEHUIO: COCTaBIIATh IUIAH JCHCTBUM,
pacnpenensaTh poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYXKIaThb pe3yJIbTaThl
COBMECTHOI pabOTBHI;

OLICHMBATh KadeCTBO CBOEr0 BKJIAJa M KaXKJOr0 YYAaCTHMKAa KOMaHJIbl B
oOuIMii pe3ysbTaT o pa3pabOTaHHBIM KPUTEPUSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHWBATH HIEH C TO3WLHA HOBH3HBI,
OPUTHHAIIBHOCTH, IPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBJIATh TO3UTHBHOE CTPATETUYECKOE IIOBEICHHE B Pa3JIMYHBIX
CUTYalUsIX, IPOSIBIIATH TBOPUYECTBO U BOOOPAKEHUE, ObITh NHUIIUATUBHBIM.

PerynsiTuBHbIe YHHBepPCAJbHbIE YueOHbIE NelCTBUSA
Camoopranusanus:

CaMOCTOSITEJIbHO OCYIIECTBIISATh IMO3HABATCIBHYIO JCATCIBHOCTh B 00JIaCTH
GU3MKK W acCTPOHOMHH, BBISBIIATH IPOOJIEMBI, CTaBUTh U (OpMyIHpPOBaThH
coOCTBEHHEIC 3a/]a4H;

CaMOCTOSITEIbHO COCTaBJIATh IUIAH PENICHUS PAcYETHBIX W KadeCTBEHHBIX
3aJ1a4, TJIaH BBITOJHEHUS MPAKTHYECKOW pabOThI ¢ YIETOM HMEIOIITUXCSI PECYPCOB,
COOCTBCHHBIX BO3MOXHOCTEH M MPEATIOUTECHUI;

JaBaTh OIEHKY HOBBIM CHUTYAIIHsIM;

pacIIMpATh paMKH YIE€OHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIOYTCHHIM;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpPOBATh €ro, Oparb Ha cels
OTBETCTBEHHOCTbH 32 PEIIICHHUE;

OIICHUBATH IPUOOPETEHHBIN OIIBIT;

c1ocoOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBICHUIO JPYAUIMKA B 00JacTH
(U3UKH, TOCTOSIHHO TIOBBINIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, SMOUMOHAJIbHBII HHTEJJIEKT:

JaBaTh OIICHKY HOBBIM CHUTYyaIlUsSM, BHOCHTH KOPPEKTHBBI B JCATCIBHOCT,
OIICHUBATh COOTBETCTBHUE PE3YJIbTATOB IEIISM;

BIAJCTh HAaBBIKAMH  TO3HABATENLHONW  pediaeKkcuu KaKk  OCO3HAHUS
COBEPIIIAEMBIX JEUCTBUH M MBICIUTEIBHBIX IIPOIIECCOB, WX PE3yJIbTaTOB U
OCHOBaHUM;



WCITOJIB30BaTh MPUEMBI peIICKCUU ISl OIICHKU CUTYyalliu, BEIOOpA BEPHOTO
pEIICHMS;

YMETh OIICHWBATh PUCKH W CBOCBPEMEHHO TPUHUMATHh PEIICHUS IO WX
CHUXEHHUIO;

OPUHUMATh MOTHBBI W apryMEHThl JPYrMX IMpU aHalIu3e pe3yJbTaToB
NEeSATEeTbHOCTH;

MPUHUMATh Ce0s1, TOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

OPUHUMATh MOTHUBBI W apryMEHTHl JPYrMX IMpPU aHalIu3e pe3yJbTaToB
NEeSTEeIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OMIMOKH.

B mporecce nocTmKEeHUS JTMYHOCTHBIX PE3yJIbTaTOB OCBOSHUS MPOTPAMMBI
no (¢uU3MKE A YPOBHS CpeaHEro oOImero o0pa3oBaHUS y OO0ydYaIOIIUXCS
COBEPILIEHCTBYETCS AMOIIMOHAJIbHBIN HUHTEJIEKT, MpeAnoararonuii
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHUs, BKIFOYAIOUIET0 CITOCOOHOCTh TOHUMATh CBOE AMOIIMOHAIEHOE
COCTOSIHHE, BUJIETh HAMPABIICHUS Pa3BUTH COOCTBEHHON SMOITMOHAIBHON CEpHI,
OBITh YBEPEHHBIM B ce0€;

CaMOpETYJIUPOBAHUS, BKIIIOUAIOIIETO CAMOKOHTPOJIb, YMEHUE NPUHUMATh
OTBETCTBEHHOCTh 32 CBO€ TIOBEACHHE, CIIOCOOHOCTh aJalTUPOBATHCA K
AMOIMOHAIEHBIM U3MEHEHHSIM M TIPOSIBIIATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIOYAIONIICH CTpPEMJICHUE K TOCTH)KCHUIO TIETTH U
ycrexy, ONTUMHU3M, WHUIIMATUBHOCTb, YMEHHE JEHCTBOBATH HMCXOJs M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh AMOIIMOHAILHOE COCTOSIHUE
JIPYTUX, YYUTHIBATh €r0 TMPH OCYIIECTBICHWH OOIIEHUS, CIOCOOHOCTh K
COYYBCTBHIO M COTIEPEKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKIIFOUAIOIIMX CIIOCOOHOCTh BBICTPAUBATh OTHOIICHUS
C APYTUMH JIIOJIbMH, 3a00TUTHCS, IPOSIBIISITH HHTEPEC U pa3peliaTb KOHPIUKTHI.

HPEJIMETHBIE PE3YJIbTATHBI

K konmy oOyuenus B 10 kjacce mpeaMeTHBbIE pPe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpaxaTh CPOPMHUPOBAHHOCTD y 00YJAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh Ha IMpUMEpax pojib U MecTo (GU3UKU B (HOPMHUPOBAHUU
COBPEMEHHOM HAay4YHOW KapTHHBI MHpA, B Pa3BUTUH COBPEMEHHOW TEXHUKH U
TE€XHOJIOTUH, B IPAKTUYECKON EATEIBHOCTH JIFOAEH;

YUUTHIBATh TPAHUIBl MPUMEHEHHUS W3YYCHHBIX (U3NYECKUX MOJENECH:
MaTepHuaibHas TOUYKa, MHEpLHUAIbHAs CUCTEMA OTCUYETA, aDCOIIOTHO TBEPIOE TENO,
UJCaJbHbIN ra3, MOJEIN CTPOEHUS T'a30B, KUAKOCTEH U TBEPIBIX TEJ, TOUECUHBIN
AIIEKTPUUECKUH 3apsijl PU PEIIeHUH PU3NYECKUX 3a]1ay;



pacno3HaBaTh (PU3NUYECKHE SIBJICHUS (TIPOIECCHI) U OOBSICHATH WX HAa OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KMHETUYECKOW TEOPUM CTPOCHUS BELIESCTBA U
ANEKTPOJAMHAMHUKHA:  PABHOMEPHOE M  PABHOYCKOPEHHOE  MPAMOJMHEUHOE
JIBI)KCHUE, CBOOOJHOE IIaJICHUE TeJ, JBM)KEHHE IO OKPYKHOCTH, HWHEpIIHUs,
B3auMoJielicTBUE Tell, Tu(dy3us, OPOYHOBCKOE JIBH)KECHUE, CTPOSHHUE >KUIKOCTEN
U TBEPJIBIX TEJ, U3BMEHEHUE 00BhEMA TeJl MPU HarpeBaHUM (OXJIAXKICHHUH ), TETJIIOBOE
paBHOBECHE, MCHAPEHUE, KOHJICHCAlUs, IJIABJIICHUE, KPUCTAJUIM3ALHNs, KUIICHHE,
BJIAKHOCTBH BO3/1yXa, MOBBIIIEHUE JABJICHUS T'a3a MIPU €r0 HarpeBaHUU B 3aKPBHITOM
cocylie, CBsI3b MEXAy MapaMeTpaMHd COCTOSIHMS Ta3a B M30Ipolieccax,
AIIEKTPU3AIUA TEJI, B3AUMOJICUCTBUE 3aPsI/IOB;

OTIMCHIBATh MEXAHWYECKOE NBIKCHHE, WCIIOL3Ys (PU3NYECKHUe BEIUUYWHBI:
KOOpJIMHATa, IyTh, IMEPEMEIICHUE, CKOPOCTh, YCKOPEHWE, Macca Tela, Cuia,
UMIYJIbC Te€Jla, KWHETUYECKas YHEPrusi, MOTCHIHAIbHAA DHEPTUsl, MEXaHUUYECKas
paboTta, MexaHWYecKas MOIIHOCTh; IIPU ONUCAHUM TPABUIBLHO TPAKTOBATH
(GU3UYECKUI CMBICTT HCIOJB3YeMbBIX BEIHYMH, WX OO0O3HAYCHHUS W €IUHUIIHI,
HaXOoJUTh (OPMYJIBI, CBA3BIBAIONINE MaHHYIO (DH3UYCCKYIO BEIUYHHY C JIPYyTUMU
BCIIMYNHAMU;

OINKCHIBATh M3YYCHHBIE TEIUIOBbIE CBOWMCTBA TEI W TEIUIOBBIC SBJICHUS,
UCTIONB3Yd (U3WUYECKUE BEIMYMHBI: JaBJICHHE Ta3a, TeMmIleparypa, CpeaHss
KMHETHYECKAsI YHEPIUsl XaOTUUYECKOTO JBUKEHHS MOJIEKYJ, CPEAHECKBAAPATUYHAS
CKOpPOCTb MOJIEKYJ, KOJIMYECTBO TEIUIOThI, BHYTPEHHsISI >HEprus, padora rasa,
KO3(PPUIIMEHT TMOJIe3HOTO JACHCTBHUS TEIUIOBOTO JBHUTATENsA; IPH OMHCAHUU
NPaBWJIBHO TPaKTOBaTh (DU3WYECKUH CMBICI HCIOJIB3YEMbIX BEIMYHH, HX
0003HaYeHHUS W CAWHUIBI, HAXOJIUTh (OPMYJIbI, CBS3bIBAIOIINE JAHHYIO
(U3UYECKYO BETHYHUHY C IPYTUMH BEIIMUNHAM;

OIKCHIBATh U3YUYCHHBIEC AIEKTPUUECKUE CBOMCTBA BEIIECTBA U JJICKTPUUECKUE
SBJICHUS (TIPOLIECCHI), UCTONB3Ysl (PU3NUECKUE BEIUUYUHBI: DJICKTPUYCCKUM 3apsij,
AIEKTPUYECKOE T0JIE, HAMPSIKEHHOCTD IOJIs1, MOTEHIIMAJ, Pa3HOCTh MOTECHIIMAJIOB;
NpU OMNUCAHUM TMPABWIBHO TPAKTOBATh (DU3UYECKUI CMBICT HCIOIb3yEeMbIX
BEeITMYMH, WX OOO3HAYCHHS] W CIWHHIIBI;, YKa3bIBaTh (hOPMYJIBI, CBSI3BIBAIOIINC
JAHHYIO0 (PU3UYECKYIO BEIMYUHY C IPYTUMU BEJIMUYNHAMU;

aHAJTM3UPOBaTh (PU3UYECKHUE TPOLIECChl U SBJICHUS, UCIOIB3YS (U3UUYCCKUEC
3aKOHBI Y TIPUHUMIBL: 3aKOH BceMupHOTo Tsarorenus, I, II u III 3akonsl HeroTOHA,
3aKOH COXPAHECHUSI MEXAaHUYECKOM DSHEPIUM, 3aKOH COXPAHEHHS WMITYJIbCA,
MPUHIUIT CYNEPNO3UIMNA CHUJI, NMPUHUMWII PABHOINPABUS WHEPIUAIBHBIX CUCTEM
OTCU€Ta, MOJICKYISIPHO-KMHETUYECKYI0 TEOPHUIO CTPOEHMS BEIIECTBA, T'a30BbIC
3aKOHBI, CBA3b CPEJAHEH KMHETUYECKON SHEPrUU TEIJIOBOTO JIBUKECHUS MOJICKYJI C
aOCOJIFOTHON TeMmmepaTypoi, MEPBbIM 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHCHUS
ANEKTPUYECKOTO 3apsaaa, 3akoH KyloHa, mpu 3TOM pa3inyarh CIOBECHYIO



(GbOopMyITUPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAKEHHE M YCJIOBUA (TPaHUIIBL,
00JacT) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC MPHHIUINBI JIEHCTBHS MAallWH, MOpHOOPOB U
TEXHUUYECKUX YCTPOMCTB; pa3iluaTh YCJIOBUS UX OE30MACHOTO HCIIOJIb30BAHUS B
TIOBCETHEBHOM JKM3HU;

BBITIOJIHATh OKCIEPUMEHTHI TI0 HUCCIEAOBAHUIO (U3NYECKUX SIBICHUH U
IPOIIECCOB C HCIOJIB30BAHUEM IMPSIMBIX W KOCBEHHBIX HM3MEPEHHMU, MPU ITOM
dbopMymupoBaTh TpoOiieMy/3amady ¥ THUNOTE3Y YYeOHOro DKCIEPHUMEHTa,
coOuparh YCTaHOBKY W3 TPEUIOKCHHOTO O00OpYAOBaHUSA, MPOBOAUTH OMBIT U
(GbopMyIMpOBaTh BHIBOJIHI;

OCYILECTBIIATH MPSIMbIE ¥ KOCBEHHBIC U3MEPEHUST (PU3NUECKUX BEITHYUH, TIPU
3TOM BBIOMpaTh ONTHUMAJIBHBIN CIIOCO0 M3MEPEHHUS W HUCIOJIb30BaTh H3BECTHBIC
METO/TbI OTICHKH TIOTPEITHOCTEH N3MEPCHHIA;

UCCIICIOBaTh  3aBUCHUMOCTH  MEXIYy  (PU3NYCCKUMHU  BEIMYMHAMH  C
UCTIOJIb30BAHUEM TMPSMBIX H3MEPEHH, MPU 3TOM KOHCTPYHPOBATH YCTAHOBKY,
(GUKCUpOBaTh PE3yIbTATHI IMOJYYCHHOH 3aBUCHMOCTH (U3WYECKHX BEIMYMH B
BUJIE Ta0nuIl ¥ TpadUKOB, AENaTh BBIBOBI MO PE3YIbTaTaM HCCIEIOBAHNUS;

coOroaaTh MpaBmiia 0€30MacHOTO TPy/la MPHU MPOBEICHUU HCCIICIOBAaHUN B
pamMKax y4eOHOTO DSKCIEpUMEHTa, Y4YeOHO-HCCIIEIOBATEIbCKOW W TPOSKTHOM
JESITEIbHOCTH C HCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPOMCTB M J1aOOpaTOPHOTO
000pyI0BaHUS;

pemiath pacuéTHbIe 3aJadd C SBHO 3aJaHHOW (DU3MUYECKON MOJIENbIO,
UCTIONB3YS (hU3MUeCcKHe 3aKOHBI U MPUHITUITHI, HA OCHOBE aHaJIM3a YCJIOBHS 3aa9n
BBIOMpaTh (PU3UYIECKYIO MOJCIb, BBIICIATh (DU3UYECKHE BEITUYHHBI U (DOPMYIIHI,
HEOOXOuMbIe N7l €€ pElIeHUs, MPOBOAUTH PacuéThl M OIEHMBATHh PEaTbHOCTH
MOJy4YE€HHOTO 3HAUYCHHUs (PU3HUECKON BEITMYUHBL

pelaTh KaueCTBEHHBIC 3a7a9i: BHICTPAUBATh JIOTHYECKU HEMPOTHBOPCUHBYIO
IIENIOYKY PaCCYXJACHHUN C OMOpPOH Ha HM3y4eHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
(dbu3nYecKue sIBICHUS;

UCTIONB30BaTh  MPH  pPEIIEHWH  y4uyeOHBIX  3aJa4y  COBpPEMEHHBIC
WH(QOPMAIIMOHHBIE TEXHOJIOTHU JUIS MTOWCKA, CTPYKTYPUPOBAHHS, WHTEPIPETAIUH
Y TIPEJICTABJICHUS Y9eOHOW W HAYyYHO-TIONMYJISIPHON MHGOpPMAIINH, TTOTYICHHON U3
Pa3IUYHBIX UCTOYHUKOB, KPUTUYECKH aHAIM3UPOBATH IMOTyYaeMyt0 HH()OPMAIINIO;

NPUBOJIUTH IPUMEPHI BKJIa/1a POCCHICKHX U 3aPYOCIKHBIX YICHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE MPOIECCOB OKPYKAIOIIETO MHpa, B Pa3BUTHE
TEXHHUKHU ¥ TEXHOJIOTH;

UCTIOJIb30BaTh TEOPETUYECKUE 3HAHWSA MO (PU3WKE B MOBCEIHEBHOW >KU3HU
U oOecrieueHus: 0€30MacHOCTH MPH OOpaIeHUH ¢ MPUOOPAMH U TEXHHYECKUMU



YCTPONCTBAMH, JJII COXPAHECHUS 370OPOBbS M COOJIOICHUS HOPM SKOJOTHYECKOTO
MOBEAECHUS B OKPYKAIOIIEH CpeaE;

paboTaTh B TpYIIe C BBHINOJHEHUEM pPa3IUYHBIX COIHMAIBHBIX POJICH,
IUIAaHUPOBATh PadOTy TPYIIbl, PalMOHAIBHO pACHPEACNATh OO0S3aHHOCTU U
IUIAHUPOBATH JESITEILHOCTh B HECTAHIAPTHBIX CUTYAIlUsX, aJeKBaTHO OIIEHUBATH
BKJIAJT K&KJIOTO U3 YIaCTHUKOB TPYMIIBI B PEIICHUE paCCMAaTPUBAEMOM TTPOOIIEMBI.

K konmy oOyuenus B 11 kjacce mpeaMeTHbIE pPe3ydbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOITUXCS YMEHHUIA:

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (GU3UKKU B (HOPMHUPOBAHUU
COBPEMEHHOM Hay4yHOM KapTUHbBl MHpA, B Pa3BUTHUH COBPEMEHHOW TEXHHUKU U
TEXHOJIOTUH, B NMPAKTUYECKON IEATEIBHOCTH JIFOAEH, LIEJIOCTHOCTh W €AUHCTBO
bu3nYeCKOi KapTUHBI MUPA,

YUUTHIBATh TPAHUIBI TPUMEHEHUSI H3YYEHHBIX (U3HUECKUX MOJIETeH:
TOYEYHBIN AJIEKTPUUECKUIN 3apsifl, Jy4Y CBETa, TOUCUHBII UCTOYHUK CBETA, s/iepHas
MOJIeNTb aTOMa, HYKJIOHHAs MOJENb aTOMHOTO spa TMpH penieHUuH (PU3NIECKUX
3aj1ay;

pacno3HaBaTh (PU3NUYECKHE SIBJICHUS (TIPOIECCHI) U OOBSICHATH UX HAa OCHOBE
3aKOHOB 3JIEKTPOJIMHAMHUKN M KBAHTOBOW (DM3UKH: AIEKTPUUECKasi MIPOBOAMMOCTb,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MarHUTHOE JEUCTBUS TOKA, B3aUMOJIECHCTBUE
MarHuTOB, JJICKTPOMAarHUTHAas WHAYKIWSA, JEHCTBHE MArHUTHOTO TIOJS Ha
MIPOBOJTHUK C TOKOM W JIBIDKYIIMICS 3apsjl, SJICKTPOMArHUTHBIE KOJeOaHUS U
BOJIHBI, TPSIMOJIMHEWHOE pPaCHpOCTPAaHEHUE CBETa, OTPAXKEHHUE, IMPEJIOMIICHUE,
uHTephepeHus, audpakius U TOJSpU3AlMS  CBETa, JUCIEPCHUs] CBETa,
dboTtoanekTpudeckuiit 3QhexT (hoTodrddhexT), cBeTOBOE AaBieHNE, BOSHUKHOBEHUE
JUHENYATOrO0 CIEeKTpa aToMa BOJOPOJA, €CTECTBEHHAas W HMCKYyCCTBEHHAs
PaOaKTUBHOCTD;

OMKCHIBATh H3YYEHHBIE CBOMCTBA BEIIECTBA (DJIEKTPUUYECKUE, MATHUTHBIE,
ONTHUYECKUE,  DJIEKTPUUECKYIO  TPOBOJUMOCTh  PA3jIMYHBIX  Cpel) U
AJIEKTPOMArHUTHBIC SIBIICHUS (TIPOIIECCHI), HWCIOJB3YS (DU3UYECKUE BEITUYHHBIL:
AIIEKTPUYECKUI 3apsiyl, CHJIa TOKa, AJIEKTPHUECKOE HANPSDKCHHE, JJICKTPHUECKOE
COTIPOTUBJICHUE, PAa3HOCTh MOTEHIINAJIOB, JECKTPOABIKYIAs CHja, paboTa TOKa,
WHIYKIMS MarHUTHOTO MOJs, cuia Awmrmepa, cuna JlopeHua, HWHIYKTUBHOCTH
KaTYIIKW, YHEPrUsl SJEKTPUYECKOTO M MArHUTHOTO IMOJIEeW, MEepHoJ U 4YacToTa
KoieOaHuil B KoJeOaTenbHOM KOHTYpE, 3apsl M CcHjla TOKa B MpoIecce
TapMOHUYECKHX JJICKTPOMATHUTHBIX KoJieOaHWW, (HOKYCHOE paCCTOSHUE U
ONTHYECKasi CHJIa JIMH3bI, TIPU OMHCAHUU TPABUIBHO TPAKTOBATh (DU3NUYECKUN
CMBICJI HCTOJb3YEMBIX BEJIMYMH, WX OOO3HAYEHUsS U E€IUHUIIbI, YKa3bIBaTh
dbopmysbl, CBA3BIBAIOLIME JAHHYIO (PU3WYECKYI0 BEIUYUHY C JAPYTHUMH
BEITUIMHAMU;



OMHCHIBATh M3Y4YCHHBIC KBAHTOBBIC SIBICHUS M TPOLECCHI, HCIOIb3YS
dusznyecKkue BEIMYUHBL: CKOPOCTh SJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U
4acToTa CBETa, SHEPTHUS U UMITYJIbC (OTOHA, IEPUO TOTypaciaaa, SHEPTUs CBSI3U
aTOMHBIX SIJIEp, MPU OIMUCAHWU TPABWIBHO TPaKTOBAaTh (PU3UYECKUN CMBICIT
UCIIOJIb3YEMbIX BEJIMYMH, UX OOO3HAUEHUS W EAMHMIIBI, YKa3bIBaTh (OPMYIIbI,
CBS3BIBAIOIIME JAHHYIO (U3UYECKYI0 BEIUYHHY C JPYTUMH BEITUYMHAMH,
BBIUUCIIATH 3HAUeHNE (PU3UUECKOMN BEIMYNHBI;

aHAIM3UPOBaTh (PU3UYECKHUE TMPOIECChl U SIBICHUS, UCIOJIb3Ys (PU3UUECKHE
3aKOHBI U MPUHIUIIBL: 3aK0H OMa, 3aKOHBI TOCIIEIOBATEIHLHOTO U MapauieIbHOTO
COCIMHEHMSI TPOBOJHHUKOB, 3aKkoH Jlxoyns—JleHna, 3aKoH 3JIE€KTPOMArHUTHOU
WHAYKIIUH, 3aKOH MPSMOJIMHEHHOTO PacIpOCTPAHEHHUsI CBETA, 3aKOHBI OTPaXKEHUS
CBETa, 3aKOHBI MPEJIOMIICHHS CBETa, ypaBHEeHHE DWHINTeHHA s doTtodddekTa,
3aKOH COXpaHEHUs! SHEPryu, 3aKOH COXPAHEHHUS UMITYJIbCA, 3aKOH COXpPaHEHUs
AIIEKTPUUECKOTO 3apsjia, 3aKOH COXPaHEHHs MacCOBOIO YHCIA, MOCTynathl bopa,
3aKOH PaJMOAaKTUBHOTO pacmaja, Mpu 3TOM pa3indaTh CIOBECHYIO (OPMYITUPOBKY
3aKOHA, €r0 MaTEeMaTHYECKOE BBIPAKEHWE W YCIOBHS (TpaHUIBI, OO0IACTH)
IPUMEHUMOCTH;

OTIPEeIEIATh HAMPABJIECHUE BEKTOPAa MHAYKIIMM MAarHUTHOTO TOJIsi MPOBOAHHUKA
C TOKOM, cuJibl Amrnepa u cuibl Jlopenna;

CTPOUTHh W ONHCHIBATh H300paXKEHUE, CO3/1aBAEMOE ILJIOCKUM 3€pKAJIOM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI MO0 HUCCIEIOBAHUIO (PU3WYECKUX SBJICHUM U
MIPOLIECCOB C HCIIOJIb30BAHUEM TMPSIMBIX U KOCBEHHBIX H3MEPEHUMU: IMPU ITOM
dbopmynupoBarh MpobiieMy/3amadyy M TUIOTE3y Y4E€OHOTO JKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEIOKEHHOTO O0OpYAOBaHHUSA, MPOBOAUTH OMBIT U
(GbOopMyIHpPOBATh BHIBOIHI,

OCYUIIECTBJISITh MPSIMbIE U KOCBEHHBIE U3MEpPEHUsI GU3HUECKUX BEIUYUH, IIPU
TOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO M3MEPEHUs W HUCIOJIb30BaTh W3BECTHBIC
METO/bI OLIEHKH MTOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh 3aBUCHMOCTH (PU3WYECKUX BEIMYUH C HCIIOJIH30BAHUEM
OpSIMBIX  M3MEPEHH: TpU OSTOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHPOBATH
pe3ynbTaThl MOJYYEHHON 3aBUCUMOCTH (DU3MYECKUX BEIWYMH B BUJEC TAOJUIl U
rpaduKoB, AeaTh BEIBOABI MO pe3yjIbTaTaM UCCIEeI0BAHNUS;

co0roaTh npaBuiaa 0€30MacHOTO TPyJa MPHU MPOBEICHUM HCCICTOBAHUI B
pamMKax y4eOHOTO SKCIEpUMEHTa, Y4eOHO-HMCCIEeNOBATENIbCKOW U MPOEKTHOU
NESATEILHOCTH C MCIOJIB30BAHUEM H3MEPUTEIbHBIX YCTPOWCTB U JIAOOPATOPHOIO
000pyI0BaHUS;

pemarh pacu€THble 3aJa4d C SBHO 3aJlaHHON (DU3MYECKON MOJIETbIO,
UCTIONB3YS (hU3HUeCKHe 3aKOHBI U MPUHIIUITBI, HA OCHOBE aHaAIM3a YCJIOBHS 3a7aun



BBIOMpaTh (PU3UUYCCKYIO MOJCIb, BBIICIATh (DH3UYCCKHE BEIUYHHBI M (DOPMYIIHI,
HEOOXOUMbBIC JIIsi € PEIICHHUs, MPOBOJIUTH PacuéThl M OICHHBATh PEaTbHOCTH
MIOJTy4EHHOTO 3HAYCHUS (PU3HUCCKON BEITMIUHBL,

pelaTh Ka4eCTBEHHbBIC 3a/[aui: BHICTPAMBATh JIOTHUECKU HEMPOTHBOPEUHUBYIO
IIETMIOYKY PaCCY)XICHHI C OMOpOW Ha WM3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
bu3ndecKue SIBICHNUS;

UCIIOJIb30BaTh  IMPH  PEIICHWH  y4eOHBIX  3aJa4y  COBpPEMCHHBIC
UH(POPMAIIMOHHBIC TEXHOJIOTHHU IS MOMCKA, CTPYKTYPUPOBAHUS, HHTEPIPETAIIMH
U TIPEJICTABJICHUS Y4COHOW M HAYYHO-TIOMYJISIPHOW WHGOPMAIIMHU, TIOTYYCHHOW U3
pa3IMYHBIX UCTOYHUKOB, KPUTUYCCKH aHATM3UPOBATH MOJTy4aeMyto HH(OPMAIIHIO;

OOBSACHATH TPHUHIUIBI JEHCTBUS MAaIlUH, NPHOOPOB M TEXHUYCCKUX
YCTPOMCTB, pa3iMyaTh YCIOBUS UX O€30MaCHOTO MCIOJIh30BAaHUS B ITOBCEIHCBHOM
KHU3HU,

IPUBOJUTH IPUMEPHI BKJIa/1a POCCUMCKHUX U 3apPYOCIKHBIX YUCHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHCHHE IPOICCCOB OKPYKAIOIIETO MHpa, B Pa3BUTHE
TEXHHUKHU M TEXHOJIOTHI;

UCIIOJIb30BaTh TEOPETUYCCKUE 3HAHUS MO (PU3UKE B MOBCCIHEBHOW JKU3HU
i obecrieueHusi 0€30MaCHOCTH TIPU OOPAICHUN C MPUOOPAMU U TEXHHYSCKUMHU
YCTPOMCTBAMM, JUISI COXPAHEHUS 3J0POBbS M COOJIIOACHUS HOPM DKOJOTHYECKOTO
MOBEACHUS B OKPYKAIOIIEH CpeaE;

paboTaTh B TpyHIE C BBHIMOJHCHHEM PAa3JIMYHBIX COIUAIBHBIX POJICH,
IUTAHUPOBaTh PabOTy TPYMIbI, PaIlMOHAIBLHO PACIPEICIATh OO0S3aHHOCTH U
IUTAHUPOBATh JIECATEILHOCTh B HECTAHIAPTHBIX CUTYAIlMsIX, aJICKBAaTHO OIICHHBATH
BKJIQJT K&XKJIOTO M3 YYaCTHUKOB I'PYIIIbI B PEIICHUE PACCMaTPUBAEMOM TPOOJICMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmmuecTBo yacos DJIEeKTPOHHBIE
HanmeHnoBaHue pa3iesioB U TeM uugpoBbie
Ne n/m P Kontpoabnbie IlpakTuueckue (mupp )
NMpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTbI padoThI
pecypcsbl
Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O ITO3HAHUSL
1.1 ®u3uKa ¥ METOAbl HAYYHOrO O3HAHUS 2 bubmmorexa [TOK
' A T https://m.edsoo.ru/7f41bf72
Uroro no pazneny 2
Pa3zpgen 2. MEXAHUKA
bu6mmoreka [IOK
2.1 Kitnematiia > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2 Hluramiica ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHbI COXPAHEHUSI B MEXaHUKE 6 1 1 hitps://m.cdsoo.ru/7f41bf72
Uroro no pazueny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnuorexa [JOK
’ TEOPHHU https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2 1 1
3 OCHOBBI TCPMOHHAMHKH 0 https://m.edsoo.ru/7f41bf72
313 ArperatHble COCTOSIHMS BEIIECTBA. 5 bubnnorexka HOK

@®a30BbIE IEPEXOBI

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




Hroro no pasacity

24

Paznea 4. JIEKTPOJANHAMUKA

bubmuorexa [JOK
41 DUIeKTpOCTATHKA 10 https://m.edsoo.ru/7f41bf72
47 [TocTostHHBIN NeKTpUYecKuil TOK. TOKU B 12 bubnnorexka [HOK
' pa3IMYHBIX cperax https://m.edsoo.ru/7f41bf72
Uroro no pazneny 22
Pe3epBHOE Bpems 2
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KITACC

KoimuecTBo yacos DJIEeKTPOHHBIE
HanmeHnoBaHue pa3iesioB U TeM ungposbie
Ne i/m P Konrpoabnubie IIpakruuyeckue (ubp )
NporpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTbI padoThI
pecypchl
Pazpnen 1. JIEKTPOJAUHAMUKA
11 MarnuTHoe nojue. J1eKTpOMarHuTHast 1 1 3 bubnnoreka [HOK
' UHIYKIHS https://m.edsoo.ru/7f41c97¢c
Uroro no pazneny 11
Pazpnen 2. KOJIEBAHUA U BOJIHbBI
)1 MexaHu4eCKHe U ANEKTPOMArHUTHBIE 9 1 bubnuorexa [JOK
' KOJIeOaHust https://m.edsoo.ru/7f41¢97¢
29 MexaHu4eCKHe U ANEKTPOMArHUTHbBIE 5 | bubnnorexka HOK
' BOJIHEI https://m.edsoo.ru/7f41¢97¢
bubmuorexa [JOK
2. 1
3 Onuka 0 3 https://m.edsoo.ru/7f41c97¢c
Wroro no pazneny 24

Paszea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUM OTHOCUTEJIBHOCTH

31 OcHOBBI crielIuaNbHON TEOPUHU 4 1 bubnnoreka [JOK
' OTHOCHUTEIBHOCTU https://m.edsoo.ru/7f41c97¢c
Uroro no pazneny 4
Paznen 4. KBAHTOBAS ®U3UKA
4.1 DJIEeMEHThI KBAHTOBOM ONTUKHU 6 bubmorexa HOK
https://m.edsoo.ru/7f41c97¢c
4.2 Crpoenue atoma 4 bubnnoreka [JOK




https://m.edsoo.ru/7f41c97¢

4.3

ATtoMHOE S71pO

bubmuorexa [JOK
https://m.edsoo.ru/7f41c97¢

Uroro no pasneny

15

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DeMeHTHl aCTPOHOMUU M aCTPOPHU3UKU 7 bubmmorexa LTOK
https://m.edsoo.ru/7f41c97¢c

Uroro no pazneny 7
Paznesn 6. OBOBLIAIOLIEE IOBTOPEHUE

6.1 O6o0miaroree MOBTOPEHNE 4 ngg;ifg;grouﬁ £4197c
Uroro no pazneny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68







ITOYPOYHOE IIVTAHUPOBAHUE

10 KUIACC
KoumnuecTBo yacos DJIEeKTPOHHBIE
Ne Hara uugposbie
Tema ypoka Kontpoabusie IlpakTuueckue
n/n Bcero u3yuyeHusi oOpa3zoBaTejibHbIE
padoThI padoTbI
pecypchl
®u3uka — HayKa O PUPOJE.
1 Havyunrie MeT(})’;[(BI nofoHI/m 1 bubmorexa LHOK
v https://m.edsoo.ru/ff0c32¢2
OKPY’KaloIlero Mupa
Poine 1 MecTo Gu3uku B

) (hOpMUPOBaHUH COBPEMEHHOI 1 bubnuorexa [JOK
Hay4HOU KapTHHBI MUpa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JEATEIbHOCTH JIIOACH
MexaHn4ecKoe ABUKEHHUE.

3 OTHOCHTEIPHOCTh MEXaHHYECKOTO | bubmuorexa [JOK
nerxkeHus. [lepemenienue, CKOpoCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHUE

4 PaBHOMEepHOE NpsAMOJIUHEITHOE | bubnmnorexka [HOK
JBUKCHHUE https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpeHHOE NpSIMOJIMHEWHOE 1 bubnuorexa [JOK
JIBIKCHHE https://m.edsoo.ru/ff0c372e¢

6 CBoOoHOE maneHue. Y CKopeHue | bubnuoreka [JOK
CBOOOIHOTO TaJICHUS https://m.edsoo.ru/ff0c39¢c
KpuBonuneiinoe 1BUXeEHUE.

7 JBr>kKeHME MaTepUAIbHOM TOYKH I10 1 bubmmorexa [JOK

P https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 [Tpuniun oTHocuTenbHOCTH [ anumnes. 1 bu6nmoreka [IOK




WuepunanpHble CUCTEMBI OTCYETA.
IIepBbiit 3akoH HproToHa

Macca tena. Cuna. [Ipuniun

https://m.edsoo.ru/ff0c3be8

9 CYIIEPIO3ULIMU cHJI. BTOpoi 3axoH bubmmorexa LOK
yHep ' p . https://m.edsoo.ru/ff0c3be8
HprotoHa i1 MatepuanbHON TOUKH

10 Tperuit 3akoH HeroTona s bubnnorexka HOK
MaTEPUAIBHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMUpHOro Tarorenus. Cuna

11 TspKecTr. IlepBas kocMuyeckas bubmorexa LOK

- Hep https://m.edsoo.ru/ff0c3d00
CKOPOCTH

12 Cuna ynpyroctu. 3akoH I'yka. Bec bubnuoreka [IOK
Tena https://m.edsoo.ru/ff0c3el8
Cuita tpenus. Koaddument tpenus.

13 Cuna cin OTI/IBJIeI?I/i)[ apu ,I[BI/I)P;(GHI/II/I bubmorexa LHOK

P p https://m.edsoo.ru/ff0c3f76
Tejla B )KUAKOCTHU UJIH Ta3e
[TocTynarenbHOE U BpalareabHOe

14 JBUKCHHE a0COTIOTHO TBEPAOTO TelIa. bu6mmoreka [IOK
Mowment cuibl. Ilnedo cuinl. YcinoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHUSI TBEPIOTO Tela
NMnynbsc MmaTepuasbHOM TOYKH,

15 CHUCTEMbI MaTEPUATIbHBIX TOYCK. bubnmnoreka [JOK
Nmnynbe cuiibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMITysbca. PeakTuBHOE BUKEHUE
PaboTa 1 MOIITHOCTE CHIIBIL.

16 Kunernueckas sneprusi MmaTepuanbHOU bubnmnoreka [JOK
ToukH. Teopema 00 H3MEHEHUN https://m.edsoo.ru/ff0c4502
KMHETUYECKON SHEPrUu

17 [TorenimanpHas 3Heprusl. bu6nmoreka [IOK




18

[ToTenuuanpHas SHEPTUs YIPyro
nepopMHUPOBaHHON NIPYKUHBIL.
[TorenmnuansHast SHEprHs Tesa BOIU3U
MMOBEPXHOCTU 3eMIIH

[ToreHnanpHble ¥ HENOTCHIIMATbHBIC
cuiibl. CBsI3b pabOTHI
HCIMMOTCHIINAJIbBHBIX CUJI C UBMCHCHUEM
MEXaHUYECKOU OHEPIUU CUCTCMBI TCIIL.
3aKOH COXpaHEHHUs MEXaHUYECKOU
SHEPTUU

https://m.edsoo.ru/ff0c461a

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

19

JlaGopaTopHnas pabora
«HccnenoBanue cB3M pabOTHI CHUJIBI C
M3MEHEHHEM MEXaHHMUECKOW YHEPTUU
TeJa Ha MMPUMEPE PACTHKCHHS
PE3UHOBOTO KI'yTa»

20

21

22

KounTponbhas pabota no teme
«Kunemaruka. Jlunammuka. 3aKOHBI
COXPAHEHUS B MEXAHUKE»

OcHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-
KHHETUYECKOU Teopuu. bpoyHOBCcKoe
nsuxenue. Auddys3us

XapakTep IBUKEHUS U
B3aMMOJICHCTBHS YaCTHI] BEIECTBA.
Mopenu cTpOoCHHS Ta30B, )KUJIKOCTEH
U TBEPJIBIX TEII

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

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

23

Macca monekyn. Konuuectso
BenlectBa. [locrosnHas ABoraapo

24

Tennosoe paBHOBecue. TeMreparypa
u e€ uzmepenue. lllkana remneparyp




Lenbcus

WUneansusii raz 8 MKT. OcHoBHOE

bu6mmoreka [IOK

25 ypaBHeHue MKT https://m.edsoo.ru/ff0c4fde
AOcooTHas TeMIieparypa Kak Mepa

%6 CpeaHEel KHHETHYECKON SHEPIUn bubnnoreka [HOK
JBUYKEHUSI MOJIEKYJI. Y DpaBHEHHE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kianeipona

27 3akoH JlanmpToHa. ['a30BbIC 3aKOHBI
JlaGopaTopHnas pabora

73 «HMccnenoBanne 3aBUCUMOCTH MEXIY
rapamMeTpamMu COCTOSIHUS
Pa3peXKEHHOTO ra3a»

79 N3onponeccel B Ma€aIbHOM ra3e U ux bubnnorexka [HOK
rpaduvecKoe mpeacTaBIcHNe https://m.edsoo.ru/ff0c570e
BuyTtpennss sHeprus
TEPMOJUHAMUYECKON CUCTEMBI U

30 crocoOb! €€ n3mMeHenus. KonmaecTro bubnuotexa [JOK
TEIUIOTHI U paboTta. BHyTpeHHS s https://m.edsoo.ru/ff0c5952
SHEPTUsi OJHOATOMHOI'O UJI€aTbHOTO
rasa

31 Buasl Terionepenauu bubmorexa LHOK

https://m.edsoo.ru/ff0c5c36
VY aenpHas TEMIOEMKOCTD BEILIECTBA.
32 KonuuecTBo TemioTel npu bubmmorexa LOK
. https://m.edsoo.ru/ff0c5¢36
Teruionepenaye. AauabaTHblil mpoiece

1 [IepBbIil 3aKOH TEPMOAMHAMUKH U €T0 bubnuoreka [IOK
IIPUMEHEHHUE K U30IIpoLeccam https://m.edsoo.ru/ff0c5efc

34 HeobOpaTtumocThb mporieccoB B bubnmnoreka [JOK




npupoae. Bropoii 3akon
TEPMOAMHAMUKHI

[Tpuniun nevicreus u KII/{ TenmoBoit

https://m.edsoo.ru/ff0c6230

bu6mmoreka [IOK

35
MaIlIuHbI https://m.edsoo.ru/ff0c600a
36 ukn Kapno u ero KIIJ{
37 DKOJOTHYECKHEe MPOOIEeMbI
TEIUIOHEPTeTUKHI
18 Oo6o06matomuii ypok «MoJekysipHas bubmmoreka [JOK
¢uzuka. OCHOBBI TEPMOIMHAMUKI https://m.edsoo.ru/ff0c6938
KonTponbHas padota no teme
39 «MonexynsipHast ¢pusnuka. OCHOBBI bubmmorexa LHOK
YIp ' https://m.edsoo.ru/ff0c6a50
TEPMOJAUHAMUKI
40 [TapooGpa3oBaHue U KOHICHCAIIHS. bubnnoreka [HOK
Hcmapenue n kuneHue https://m.edsoo.ru/ff0c63b6
AOCOIOTHAS U OTHOCHUTEJIbHAS
41 BJIAKHOCTh BO3/1yxa. HachllieHHbIH bubmorexa LHOK
Y% - https://m.edsoo.ru/ff0c64d8
nap
Tépnoe teno. Kpucrammueckue u
47 amMop¢HbIC Tena. AHU30TPOIHS bubnuorexa [JOK
CBOMCTB KpHUCTaLIOB. Kuakue https://m.edso0.ru/ff0c6510
Kpuctajuibl. COBpeMEHHbIE MaTEPHAIIbI
[InaBienue u KpuCTaNIM3aLIHKS.
43 VY nenbHas TEIUI0TA MJIABICHUS bubmmorexa [OK
s ' https://m.edso0.ru/ff0c6708
Cybmumarust
bubmuorexa [JOK
44 VYpaBHeHHE TEIIOBOTO OanaHca
PABHCHHE TEIUIOBOT " https://m.edsoo.ru/ff0c6820
45 DnekTpu3anus Tei. DINeKTPUIECKUuN bubnmnorexka [HOK

3apsan. JlBa BUa 2JIEKTPUYECKUX

https://m.edsoo.ru/ff0c6bcc




3apsA10B

[IpoBOIHUKHN, TUATIEKTPUKHU U

46 MOJIYIIPOBOOHUKH. 3aKOH COXPaHEHUS bubmmorera OK
yrp ) p https://m.edsoo.ru/ff0c6bec
AJIEKTPUYECKOTO 3apsijia
BsaumopeiictBue 3aps10B. 3aK0H
47 Kynona. Toue4yHbIN 3JIEKTpUIESCKAN bubmmorexa LOK
Y ) p https://m.edsoo.ru/ff0c6ce4
3apsn
Hanpssk€HHOCTB IIEKTPUYECKOro
43 noss. [IpuHImMn cynepno3uiuu bubnnorexka [HOK
BJIEKTPUYECKUX MoJel. JInnun https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
Pabota cuit 3eKTpocTaTHIecKoro
49 noist. Ilorennuan. Pasnocts bubnnorexa LIOK
' . https://m.edsoo.ru/f0c600
IIOTEHI[AATIOB
[IpoBOHUKY U TUATIEKTPUKH B
bu6mmoreka [IOK
50 AJIEKTPOCTATUYECKOM I10JIE.
https://m.edsoo.ru/ff0c7018
JusnexkTprudeckasi IpOHUIIAEMOCTh
bu6mmoreka [IOK
51 OnexkTpoéMKocTh. KoHImeHcaTo
p a p https://m.edsoo.ru/ff0c7126
DIIEKTPOEMKOCTH IIJIOCKOTO
52 KOHJeHCcaTopa. DHEPrUA 3apsHKeHHOTO bubmmorera IOK
pa. p p https://m.edsoo.ru/ff0c72c0
KOHJEHCaTopa
53 Jlaboparopuas pabota "U3mepenue
AIEKTPOEMKOCTH KOHAeHcaTopa"
[TpuHIMIT NEHWCTBUS U IPUMEHEHUE
54 KOHJIEHCATOPOB, KOIIMPOBAIHLHOTO

amnmapara, CTpyWHOTO IPUHTEPA.
DneKTpocTaTUYeCcKas 3allluTa.




55

56

57

3azeMIIeHne AIIEKTPOIPUOOPOB

DNEeKTPUYECKHUM TOK, YCIOBHS €T0
cyuiectBoBanus. [10CTOSHHBIN TOK.
Cuna toka. Hanpspxkenue.
Conporunenue. 3akon Oma 11
y4dacTKa Lenu

[TocnenoBarensHOE, MapamiebHOE,
CMEIlIaHHOE COEIMHEHUE
npoBoAHHUKOB. JlabopaTtopHas paboTa
«3yueHne cMemaHHOro COeIMHEHUS
PE3UCTOPOBY

PaboTta 1 MOIITHOCTB AIEKTPUIECKOTO
Toka. 3akoH Jlxoyns-Jlenna

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7410

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

58

3axon OMa 11 ITOJIHOM (3aMKHYTOI)
anexTpudeckon nenu. Koporkoe
3ambikanue. JlaboparopHas padora
«3mepenne D/1C uctouHuka Toka u
€ro BHYTPEHHET'O COIIPOTHBIICHUS

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

59

DNeKTpOHHAs TPOBOIUMOCTD TBEPIBIX
METaJLUIOB. 3aBUCHUMOCTD
COHpOTI/IBJIeHI/Iﬂ MCTAJIJIOB OT
Temreparypbl. CBEpXIpPOBOIUMOCTh

60

61

DNEKTPUUECKUN TOK B BaKyyMe.
CBoiicTBa 3JIEKTPOHHBIX ITYUYKOB

[ToxynpoBoHUKY, UX COOCTBEHHAS U
pUMecHast mpoBoaAuMocTh. CBoMcTBa
p—n-niepexona. [ToaynpoBoaHuKOBEIE
puOOpHI

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




DIEeKTpUYECKH TOK B pacTBOpax U

2 pacruiaBax 3JIEKTPOJIUTOB. | bubnnoreka [IOK
DNEeKTPONMTHYECKAs JUCCOLMALIHS. https://m.edsoo.ru/ff0c82ba
DneKTpoan3
DNEeKTpUYECKH TOK B raszax.

63 CamocTosTenbHbIN U 1 bubnmnorexka [HOK
HECaMOCTOSTENbHBINA pa3psaa. MonHus. https://m.edsoo.ru/ff0c84ae
[Inazma
DnexTpuueckue nprudopsl 1

64 YCTPOWCTBA U UX MTPAKTUYECKOE 1 bubnmnoreka [JOK
npuMeHeHue. [IpaBuna TeXxHUKU https://m.edsoo.ru/ff0c86fc
0e30macHOCTH

65 O6o06maromuit ypok | bubnuorexa [JOK
«INEKTPOIMHAMUKA)» https://m.edsoo.ru/ff0c88be
KonTponbHas padota no teme

66 «Qnekrpocraruka. [TocTosHHBIH 1 bubnnorexka [HOK
3JIEKTpUYECKUil TOK. TOokH B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX CpeIax»

67 Pe3epBHbiil ypok. KonTposibHas | bubnnoreka [HOK
pabota mo Teme "DnexkTpoauHamMuKa" https://m.edsoo.ru/ff0c8c56

68 PesepBHblil ypok. O600maromumii ypok 1 bubnnoreka [HOK
o temam 10 kiacca https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I10 68
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11 KITACC

KosmmuecTBo yacos DJIeKTPOHHbIE
o
Jlj;n Tema ypoka Bcero Kontpoarueie  IMpakruyeckue fdlf;:eﬂl/lﬂ :)I;I[?;I;?:;Zfenbﬂme
padoTbI padoThI pecypesI
[TocTostHHBIE MATHUTHI U KX

1 B3auMojieicTBUE. MarHuTHOE TI0JIE. | bubnuoreka [JOK
Bekrop maruutHON MHAYKUUU. JIMHUN https://m.edsoo.ru/ff0c9778
MarHUTHOM MHAYKIIMHU
MarauTHO€e 1oJie MPOBOIHUKA C

) TokoM. OnBIT DpcTeaa. | bubmmoreka [JOK
B3aumopeiicTBue NpoOBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlabopaTtopHast pabora «3yuenue | | bubnnoreka [JOK
MAarHuTHOIO IIOJIA KaTYIIKHA C TOKOM» https://m.edsoo.ru/ff0c98fe
JleficTBe MarHUTHOTO MOJISL HA
MPOBOJIHUK ¢ TOKOM. Cuita Amriepa.

4 JlaGopaTopHnas pabota | | bubamnoreka [JOK
«Uccnenosanne nercTBUA https://m.edsoo.ru/ff0c9ac0
MOCTOSITHHOTO MarHuTa Ha paMKy C
TOKOM)

JleficTBe MarHMTHOTO MOJI HA

5 JBIKYIIYIOCS 3apPSKEHHYIO YaCTHUILY. | bubnmnoreka [JOK
Cuuia Jlopenna. PaGota cuibl https://m.edsoo.ru/ff0c9df4
Jlopenua
OnekTpoMarHuTHas HHAyKus. [lotok

6 BEKTOpa MarHuTHON uHAyKuuu. I1C 1

HHAYKIUU. 3akoH BHCKTpOMaFHHTHOﬁ




unaykuuu Papajes

JlabopaTtopHnast pabota
«HccnenoBanue siBICHUS
AJIEKTPOMATHUTHON MH]TYKIIHH

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

NupykTuBHOCTH. SBIEHKE
camouHAykiuu. J/]C caMOUHTyKIIUH.
DHeprusi MarHuTHOTO TOJIA KaTYIIIKH C
TOKOM. DJIEKTPOMArHUTHOE 110JIE

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

TexHu4eckue ycTpoucTBa U ux
IIPUMEHEHHUE: ITIOCTOSIHHBIE MATHUTHI,
AJIEKTPOMATHUTEHI, 3JIEKTPOABUTATEIb,
YCKOPUTEIH 3JIEMEHTAPHBIX YaCTHLI,
MHAYKIIMOHHAs II€Yb

10

11

12

13

14

Ob6o06maromuii ypok «MarautHoe
I10JIC. 3HeKTpOMaFHI/ITHa$I HUHIAYKIOUS

KonTponbHas pabora no teme
«MarauTHoe mnoJe.
DIIeKTpOMarHuTHasE MHYKIUSD)

CBoOOIHBIE MEXaHNYECKHE
KosieOanus. ['apMoHHUYECKHE
KoJIeOaHus. Y paBHCHUE
TFapMOHUYECKUX KOJICOAHHIA.
[IpeBpamienue 3Heprun
JlaGopaTopHnas pabota
«HccnenoBanue 3aBUCHMOCTH
nepuoJia MajbIX KojeOaHuii rpy3a Ha
HUTH OT JJTUHBI HUTU ¥ MAcCChI TPy3a»

Konebarenbubliit kKoHTYp. CBOOOIHBIE

bubnuoreka [{OK
https://m.edsoo.ru/ff0cab82

bubnuoreka [{OK
https://m.edsoo.ru/ff0cad58

bubnuoreka [{OK
https://m.edsoo.ru/ff0caf06

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




15

16

17

18

QJICKTPOMAaruauTHLIC KoJIe0aHus B
nacaJIbHOM KoJIcOaTeIIbHOM KOHTYPC.
Ananorus MCKAY MCXaHUYCCKUMHU U
SJICKTPOMAarHuTHBIMH KOJICOaQHUSIMHU

®opmyna Tomcona. 3akoH
COXPAaHEHHUs SHEPTUU B UI€ATBHOM
K0JIeOATeTbHOM KOHTYpE

[peacraBneHne 0 3aTyXaOIINX
KoJicOaHusIX. BeIHY K 1eHHbBIC
MeXaHu4ecKue Kojebanus. Pezonanc.
BbIHYKIEHHBIC 3JIEKTPOMArHUTHBIC
KOJIEOAHUS

[Iepemennsblit Tok. CUHYCOMIANBHBIN
MepEeMEHHBIN TOK. MOITHOCTH
MEPEMEHHOTO TOKa. AMIUTUTYAHOE U
JEeHCTBYIOIIEE 3HAYCHUE CUJIbI TOKA U
HaIPSKEHUS

Tpancdopmarop. [IpousBoacTso,
nepegava u norpedieHue
3JIEKTPUYECKON SHEPTUU

bubnuoreka [{OK
https://m.edsoo.ru/ff0cb9c4

bubnuoreka [{OK
https://m.edsoo.ru/ff0cbb86

bubnuoreka [{OK
https://m.edsoo.ru/ff0cbd34

19

Y CTpOUCTBO U MPAKTHYECKOE
IIPUMEHEHHUE NIEKTPUUYECKOTO 3BOHKA,
reHepaTopa IMEPEMEHHOr0 TOKA,
JIMHUM 2JI€eKTporeperad

bubmuoreka [JOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKU IIPU
IPOU3BOICTBE IEKTPOIHEPIUN.
KynpTypa ucnonp3oBanus
JJIEKTPOIHEPT U B ITOBCEIHEBHOM
KHU3HU




MexaHu4ecKue BOJTHbI, YCIOBHSI
pactpoctpanenus. [lepuon. Ckopoctsb

bubnuoreka [{OK

21 pacrpocTpaHeHus ¥ JJINHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[Tonepeunbie U TPOIOJIHHBIE BOJTHBI
2 3ByK. CKOpOCTh 3ByKa. [ pOMKOCTH bubamnoreka [JOK
3ByKa. Boicora Tona. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
DIIeKTPOMAarHUTHBIE BOJIHBI, UX
23 cBolicTBa U ckopocTh. [llkana bubmorexa [IOK
https://m.edsoo.ru/ff0ccfe0
3JIEKTPOMAarHUTHBIX BOJIH
[IpuHUUIBI paTIUOCBS3U U
24 TeneBuaeHus. Pa3Butue cpeacTs
cBa3u. Paguonokanus
)5 KonTtponsnas padora «Konebanus n bubnuorexa [IOK
BOJIHBD» https://m.edsoo.ru/ff0cc6f8
[IpsiMonMHENHOE pacpOCTpaHEHHE
26 CBETa B OJIHOPOJIHOM cpejie. bubnuoreka [{OK
ToueuHblil HICTOYHUK cBeTa. Jlyu https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxxeHue cBeTa. 3aKOHbI
27 oTpaxkeHusd cBera. [loctpoenue bubmorexa [IOK
. https://m.edsoo.ru/ff0cd4e0
M300paXeHH B IIIOCKOM 3epKajie
[Ipenomnenue ceera. [lonHoe
)8 BHYTpeHHee oTpakeHue. [IpenenbHblil Bbu6motexa [JOK
YTOJI ITIOJIHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKE€HUs
79 JlabopaTtopHas paborta «M3mepenue bubamnoreka [JOK
TOKA3aTeIs MPETOMIICHUS CTEKIIA» https://m.edsoo.ru/ff0cd67a
30 JIunzel. [Moctpoenue nzodpaxenuii B bubnmnoreka [JOK




naunH3e. opMya TOHKOM JTUH3BI.
VYBenuueHue JIUH3bI

JlaGopaTopHnas pabota

https://m.edsoo.ru/ff0cddle

31 «Uccnenosanue cBOUCTB
U300paXKeHH B TUH3aX»
Hucnepcus cBera. Ciio>XHBIM COCTaB
1 6enoro csera. L{Ber. JlabopaTopHas
paborta «HabOmroneHue nucrnepcun
CBETa»
1 WnTepdepenmus cera. Judpakuums bubnuorexa [IOK
ceeta. [ludpakinuonnas pemeérka https://m.edsoo.ru/ff0ced22
14 ITonepedyHOCTH CBETOBBIX BOJIH. bubnmnoreka [JOK
ITonsapusanus ceera https://m.edsoo.ru/ff0cf02e
15 OnTuueckue NpudbOpPsHI U YCTPOICTBA U
yCIIOBUS UX 0€30MacHOr0 MPUMEHEHUs
['panu1pl mpuMEHUMOCTH
36 KJ1accuueckor mexanuk. [locTynarer bubmmoreka [JOK
CIIELIMAJIbHOM TEOPUU https://m.edsoo.ru/ff0cf862
OTHOCUTEIIbHOCTH
OTHOCUTEIBHOCTH OJTHOBPEMEHHOCTH.
37 3amesieHne BpEeMEHH U COKpaIlleHUe bubmmorexa [TOK
P P https://m.edsoo.ru/ff0cfa42
JUTUHBI
DHeprusi U UMITYJIbC PEIATUBUCTCKOMN
38 gacTtunbl. CBI3b MacChl C DHEPTUEHR U bubnnorexa [IOK
' p https://m.edsoo.ru/ff0cfc68
HUMITYJIbCOM. DHEPTHUS MOKOS
KonTtponsHnas padora «Onrtuka.
. bubmmoreka [JOK
39 OCHOBBI cIEIUATIBHON TEOpUH

OTHOCUTCIBHOCTHU»

https://m.edsoo.ru/ff0cf610




®otonbl. opmyna [1nanka. DHeprus

bubnuoreka [{OK

40
¥ UMITYJIEC OTOHA https://m.edsoo.ru/ff0cfel6
OTKpBITHE U UCCIIEN0BAHUE
41 Q)0T53(1)(1)6KT21 Omnbite A. T’ bubmorexa LIOK
' T https://m.edsoo.ru/ff0cffc4
CroieToBa
3akoHbI poTodddekra. YpaBHeHUE
42 3ﬁHmTe§Ha nqs)[q)q)omaq)iema bubmmorexa LIOK
s ’ https://m.edsoo.ru/ff0d015¢e
«Kpacnas rpanuma» porodddexra
Hasnenue cBera. OnwiTe [1. H.
43 Jlebenena. XuMudecKkoe JIeHCTBUE bubmmorexa LOK
ACBd. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuuyeckue ycTponucTBa u
MPaKTUYECKOE TPUMEHEHHUE:
44
¢dorosnemenT, GoToaaTUHK,
COJTHEYHast OaTapesi, CBETO IO/
45 Pemenue 3aga4 no teme «JIE€MEHTHI bubnuoreka [{OK
KBAHTOBOM OIITHKH) https://m.edsoo.ru/ff0d0302
Monens aroma ToMcona. OnbITEI
46 Pesepdopna o paccessHUIO 0-4acTH bubmorexa [IOK
PLOPA p e https://m.edsoo.ru/ff0d091a
[InanerapHas MojeNb aToMa
bubnuoreka [JOK
47 IT b
OCTYIATRL bopa https://m.edsoo.ru/ff0d0afa
Wznydenne u norionieHre (pOTOHOB
48 I I/I}l’qu €X0JIe aToMa C O H(()ll)“O OBHS bubmorexa [IOK
p pexoi . A yp https://m.edsoo.ru/ff0d0afa
SHEPruu Ha Ipyroi. Buasl ciekTpos
BonoBele cBoiicTBa yacTHIl. BoaHBI
. bubnuoreka [{OK
49 ne bpoitns. Kopryckynsipao-

BOJIHOBOM Jyasin3M. CrIOHTaHHOE U

https://m.edsoo.ru/ff0d0ca8




50

BBIHYX/ICHHOE U3Ty4CHHE

OTKpbITHE PATMOAKTUBHOCTU. OTBITHI
Pesepdopna no onpenenenuto cocraBa
PaZOaKTUBHOTO U3TyYCHHUS

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

51

CgaoticTBa anbda-, 6era-, ramma-
u3iydeHus. Bnusnue
PaIMOAKTUBHOCTH HA KUBBIC
OpTaHU3MBI

52

OTKppITHE IPOTOHA U HEUTPOHA.
N3oromsl. Anbda-pacma.
DNEKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnan. I'aMma-nu3nyyenue

bubnuoreka [{OK
https://m.edsoo.ru/ff0d1162

53

DHeprusi CBSI3U HYKJIOHOB B si/Ipe.

S nepHbie peakuuu. AnepHbii
peakTop. [IpobiemMbl, IEPCIIEKTHBHI,
HKOJIOTUYECKUE ACTICKTHI SIEPHOM
SHEPTeTUKHU

bubnuoreka [{OK
https://m.edsoo.ru/ff0d1356

54

OnemeHTapHble YacTUllbl. OTKpbITHE
no3uTpoHa. MeTo1bI HAOIOICHUS U
perucTpanuu 3JIeMEHTApHbIX YaCTHLI.
Kpyrusii cron «®@yHIaMeHTanbHbIE
B3aumozeicTeus. EquHCcTBO
(bu3n4ecKoil KapTUHBI MUPa»

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

55

Bup 3sésnnoro neda. Co3se3nus,
ﬂpKI/Ie 3Bé3lII>I, IIJIAHETBI, UX BUANUMOC
nekenne. CoHevyHas cucreMa

56

Comnuie. ConHeuHas akTUBHOCTD.
Ncrounuk sneprun CosHua U 3BE3]1




57

3BE3/1bl, UX OCHOBHbBIE
XapaKTEePUCTUKU. 3BE3IBI TTIABHON
II0CJIEI0BATEIbHOCTH. BHYTpeHHee
cTpoeHue 3B€311. CoBpeMeHHbIE
NPECTaBICHUS O TPOUCXOKICHUHU H
sBosonuy CosHLa U 3BE31

58

Muneunsiii [Iyte — Hama ['anakTuxa.
[Tonoxenue u aBmxenne ConHua B
lNanakruke. ['anakTuku. Y€pHbie
JBIPBI B IAPAX FAIAKTUK

59

60

Bceenennas. PasOeranue rajakTHk.
Teopus bonbmoro B3peIBa.
PenukroBoe uznyueHue.
MeraranakTuka

Hepemennsie mpoGieMbl acTpOHOMUU

61

KoHnTponpHas padora «JIeMEHTHI
ACTPOHOMHH U acTPODUZUKI»

62

Ob6o6maromuii ypok. Pons ¢pusuku u
aCTPOHOMHUH B IKOHOMHYECKOMH,
TEXHOJIOTHYCCKOM, COIMAILHON 1
ITHYECKOH cepax IesaTeTbHOCTH
YyeJloBeKa

63

64

O6o6maromuii ypok. Pois u Mecto
(GU3UKK ¥ aCTPOHOMUH B
COBPEMEHHOM Hay4YHOU KapTUHE MUpa

O6o6maromuii ypok. Ponb
busnyeckoit Teopur B HOPMHUPOBAHUH
IpeCTaBICHUN 0 (HU3NIECKOI
KapTUHE MHpa




65

66

67

O6o6maromuii ypok. Mecrto
¢u3nUecKoil KapTHHBI MUpa B 00IIEM
Py COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX IPEICTaBICHUN O IPUPOE
Pe3zepBHbIil ypok. MaruutHoe mnoue.
DIIEeKTpOMarHuTHasE UHIYKIUs
PesepBubriit ypok. Ontuka. OCHOBBI

CHGHH&HBHOﬁ TCOPUU
OTHOCUTCIBHOCTHU

68

Pesepnrriii ypok. KBantoBas ¢usnka.
DneMEeHThl aCTPOHOMUU U
acTpou3uKu

bubnuorexa [JOK
https://m.edsoo.ru/ff0d1784

OBLIEE KOJIMYECTBO YACOB I10
[TPOIT'PAMME

68







YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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