MHHHCTEPCTBO NPOCBEUEHWA POCCHHCK

E/IFPALIHH

Munncrepereo obpazosaHun 1 navikun Pecnybauku bawkoprocran MP

Kyvrapuuscexuii paion Peconybankn bawkoprocran

MBOY COII r.Tapakanoso

PACCMOTPEHO COIMACOBAHO YTBEPXKIEHO
MET.00BEIHHCHHEM JamecTutents aupextopa M E!;,h.,lﬁi"
yUHTENEH YBP ,.r= P,
Loty 2 %—-‘f"ﬁf 5“";{:}M EHDH:HUH':EL A.15.
Taiidrv:umaa Pab, 4 Axpua T 1" ot «OWE8 IS

or«2%: 08 23r.

) L oialaiisgsy =
=5 =

oT ¢ails 08 25,

PABOUYAH TTPOTPAMMA

{ID 9082281}

yuebuoro npeameta «Puiniza. bazopelii ypoBeHby

aas obyuarommxca 10-11 knaccor



MNOACHUTEJIBHAA 3AITMCKA

[Tporpamma 1no ¢usuke 6a30BOro ypoBHS Ha YpOBHE CpeJHEro oouiero odpa3oBaHus
pa3paboTaHa Ha OCHOBE IIOJOKEHMH M TpeOOBaHMM K pe3ylbTaTaM OCBOCHUS OCHOBHOM
o0Opa3oBaTenbHOI porpaMMmel, ipenctaBieHabx B PI'OC COO, a takxke ¢ yuérom henepanbHoi
paboueii mporpaMMbl BOCIIUTaHUS M KOHIENIMY TpenoaBanus yueoHoro npeamera «dusukay B
oOpa3oBaTenbHBIX opraHuzanusx Poccuiickoir  ®enepauuu, pealn3yrOIIUX  OCHOBHBIE
o0Opa3oBaTesibHbIE IPOTrPAMMBI.

Copnepxanve mHporpaMMbl MO (U3MKE HANpaBlIeHO Ha (POPMUPOBAHHE ECTECTBEHHO-
Hay4YHOH KapTuUHBI MHpa oOydaronmxcs 10—11 kmaccoB npu oOyuennn ux (usmuke Ha 6a30BOM
YPOBHE Ha OCHOBE CHUCTEMHO-/IEATEIbHOCTHOTO moaxoa. [Iporpamma o ¢pu3mke COOTBETCTBYET
tpeboBanusiM OI'OC COO Kk TUIaHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeIMETHBIM
pe3yibTataM OOYy4YeHHs, a TAKKE YYUTHIBAET HEOOXOIUMOCTh PEAN3aLUU MEKIPEIMETHBIX
CBsi3el (DM3MKM C €CTECTBEHHO-HAyYHBIMH YYEOHBIMH TIpeMeTamMH. B Hell ompememnsroTcs
OCHOBHBIE LM M3y4eHHS (U3UKU HAa YpPOBHE CpeIHEro obmiero oOpa3oBaHUs, IUIAHUPYEMBIE
pe3ysbTaThl OCBOCHMSI Kypca (U3UKU: JINYHOCTHBIE, METAlIPEMETHBIE, peAMETHbIE (Ha 6a30BOM
YpOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYAET:

® [UIAHUPYEMBIE PE3yIbTaThl OCBOCHUS Kypca (PU3MKM Ha 0a30BOM YPOBHE, B TOM UYHUCIIE

IIpeIMETHBIE PE3YIbTAThI IO roj1aM O0yUEHUs;

e cojepxaHue yueOHoro npeamera «Pu3ukay» Mo rojgaM 00ydeHHUs.

®du3nka Kak HayKa 0 HauboJiee 00X 3aKOHAX MPUPOJIbI, BEICTYIIAs B KAU€CTBE y4eOHOTO
npeaMeTa B LIKOJIe, BHOCUT CYUIECTBEHHBIN BKJIaJ B CHUCTEMY 3HAHUN 00 OKpYXarolleM MHpE.
[IkonbHBIA Kypc (HU3MKH — CHCTEMOOOpasyIoLMil Uil €eCTeCTBEHHO-HAYUHBIX Y4eOHBIX
IPEMETOB, MTOCKOJIbKY (PU3MUECKUE 3aKOHBI JIEXKAT B OCHOBE MPOLIECCOB U SABICHUH, H3y4yaeMbIX
XUMHeH, Oouonoruel, gusndeckoil reorpadueir u actpoHomuen. Mcmonb3oBaHne U aKTUBHOE
IpUMEHEHNE PU3NYECKUX 3HaHUHN ONpeIeNsieT XapakTep U pa3BUTHE pa3HOOOPAa3HBIX TEXHOJIOT U
B c(epe HSHEepreTuKH, TPAHCIOPTa, OCBOCHMS KOCMOCA, MOJY4YeHHsS HOBBIX MaTepHajoB ¢
3aJJaHHBIMH CBOMCTBaMU U Apyrux. M3yuenne (pu3nki BHOCUT OCHOBHOM BKJIaa B (pOPMHUPOBAHUE
€CTECTBEHHO-HAyYHONW KapTHUHBI MUpa 00ydaroImuxcs, B (OPMUPOBAHHWE YMEHUN HPUMEHSTH
Hay4YHBI METO]I TO3HAHUS NPHU BBHINOJIHEHUN UMU Y4€OHBIX UCCIIEIOBaHUM.

B ocHOBY Kypca ¢u3uku JUIsl ypOBHS CpeTHEro o0IIero oopa3oBaHus MOJIOKEH PsJl UICH,
KOTOpBIE MO’KHO pacCMaTpUBATh KaK MPUHIUIIBI €70 IOCTPOEHUS.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEW KypC SBIISETCS JIOTUYECKU 3aBEPUIEHHBIM, OH
COJICPKUT MaTepuall U3 BCEX pa3/esioB (PM3UKH, BKIIOYACT KaK BOMPOCHI KJIACCHUECKOW, TaK U
COBPEMEHHOM (hU3UKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM € HEll MaTepuan Kypca pU3uku 00beTUHEH BOKPYT
¢usznueckux Tteopuil. Bemgymmm B Kkypce sBhsercss (GOpMUPOBAHHWE MPEJICTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaTE€PUH, BELIECTBE U TOJIE.

Hoesn eymanumapusayuu. EE€ peanuzanusi IpeArnosiaraeT UCIoIb30BaHUE TYMaHUTAPHOTO
noTeHuuan€a Gu3nueckoi Hayku, OCMBICIIEHUE CBSI3U Pa3BUTHUS GU3KKH C Pa3BUTHEM OOIECTBA, a
TaK)ke C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMHU U SKOJIOTHUYECKUMHU MTPOOIeMaMHu.

Hoes npuknaonou nanpasnennocmu. Kypc pU3MKH npeanonaraeT 3HakOMCTBO € IIUPOKUM
KPYTrOM TEXHUYECKHX U TEXHOJOTUYECKUX MPUIIOKEHNUN N3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoes skonocuzayuu peanusyercst MOCPEICTBOM BBEIEHHUS JJIEMEHTOB COJAEpIKaHUs,
NOCBALIEHHBIX 3KOJIOTHYECKUM IpoOJIeMaM COBPEMEHHOCTH, KOTOpBIE CBA3AaHBI C PAa3BUTHEM



TEXHUKU U TEXHOJIOTUH, a TaKke 00CyKAeHUs Tpo0IeM palroHaILHOTO IPUPOAOIOIb30BAHUS U
9KOJIOTMYECKOI 0€30MacHOCTH.

CrepKHEBBIMH 3JIEMEHTaMHU Kypca (M3MKH Ha ypOBHE CpenHero olmero odpa3oBaHuUs
ABIISIOTCS  (pu3nyeckue Teopuu (GopMHpOBAHHE MPEICTABICHUH O CTPYKType HOCTPOCHMS
¢u3nyeckoil Teopuu, poiau (yHIAMEHTANIbHBIX 3aKOHOB M IPUHIMIIOB B COBPEMEHHBIX
NPEICTAaBICHUAX O MPHPOJE, TPAHUIAX MPUMEHHUMOCTH TEOPHUH, JUIS OMHCAHUS €CTECTBEHHO-
HAyYHBIX SIBJICHUM U IPOLIECCOB).

CucTeMHO-1eTeTbHOCTHBIN MOX0/ B Kypce GU3UKU pealn3yeTcs MPEexXIe BCEro 3a cuér
OpraHu3alK 3KCIIEPUMEHTAILHON JesTeabHOCTH oOydarommxcs. s 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO UCHOJB30BAHUE CHCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIEPUMEHTOB U
nabopaTtopHbIX paboOT, KOTOpble B mporpamMme Mo (U3UKE OObEIUHEHBI B OOLIUI CITHCOK
YUEHHUYECKUX IPAKTUYECKUX paldoT. BelaeneHue B ykazaHHOM IepeuHe 1abopaTOpHBIX padoT,
IOPOBOJUMBIX JJIsi KOHTPOJSL M OLIEHKH, OCYIIECTBISETCS Yy4YacTHHKaMH 0Opa30BaTebHOIO
nporiecca UCXOs U3 0COOEHHOCTEH TUTAaHUPOBAHMUS U OCHAIIeHUs KabuHeTa ¢usuku. [Ipu sToM
o0ecrieynBaeTcsl OBJIAZCHHE OOYYAIONIMMHUCS YMEHHUSMH IPOBOJIUTH KOCBEHHBIC HM3MEPECHHS,
UCCIICIOBAaHMS 3aBUCHUMOCTEH (PU3MUECKUX BEIWYMH M IIOCTAHOBKY OIBITOB [0 IPOBEPKE
HPEJIOKEHHBIX THIIOTE3.

Bornbiioe BHUMaHUE yAENsSeTCS PEIICHHIO pacu€THBIX M KauyeCTBEHHBIX 3aaad. [Ipu sTom
JUTSL pacu€THBIX 33124 IPUOPUTETOM SIBISIFOTCS 33/1a4H C SIBHO 33/1aHHONW (PH3UYECKON MOJIEIBIO,
HO3BOJISIOIINE IPUMEHATh U3yYCHHbIE 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJHOTO paszena Kypcea,
TaK M UHTErpUpys 3HAHUSA M3 pa3HbIX pa3jenoB. JlIs KaueCTBEHHBIX 3a/ady IPUOPUTETOM
SBIISIOTCSL 3aJaHUs Ha OOBSCHEHHWE TMPOTEKAaHWS (U3MYECKUX SIBICHHH W TPOILECCOB B
OKPY’KaIOIIeH XKU3HH, TpeOyromue BbIOOpa (PU3MUECKOW MOJAENU I CUTyallMd TMPAKTHKO-
OpPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBun ¢ TpeboBaHusimu PI'OC COO K MaTepHaIbHO-TEXHHUUECKOMY
o0ecrieyeHnIo yueOHOro nporiecca 6a3oBblil ypoBEeHb Kypca (GU3UKU Ha YPOBHE CPEAHETr0 001Iero

00pa3oBaHMs TOJDKEH U3y9aThCsl B YCIOBUSIX MTPEIMETHOTO KaOMHeTa (PU3NKH MK B YCIIOBHSIX
WHTETPUPOBAHHOTO KAaOWHETa MPEIMETOB €CTECTBEHHO-HAYYHOTO NWKIa. B xabunere (usuku
JIOJDKHO OBITH HE0OXOAMMOE JIabopaTopHOE O0O0OPYAOBAaHUE Ui BBIOJHEHMS yKa3aHHBIX B
porpamme 1o (u3mke yYeHMYECKUX MPaKTHUYECKUX PadOT U IEMOHCTPAIIMOHHOE 000pyI0BaHHE.

HemoHcTpanionHoe  000pyaoBaHue (OPMUPYETCS B  COOTBETCTBUU C  MPUHITUTIOM

MUHUMAaJIBHON JOCTATOYHOCTH W O0ECTIeUYMBAET IMOCTAHOBKY MEPEUYHCICHHBIX B IIPOTpaMMe 0
¢u3nKe KIIOUEBBIX JEMOHCTpAlUil JUId HMCCIENOBaHMUA HW3ydyaeMbIX SIBICHMH M IPOILIECCOB,
IMITUPUYECKUX U (DYHTAaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHHIA.
JlaboparopHoe 00OpyAOBaHUE ISl YUEHHYECKUX IPAKTHUECKUX padoT dopMupyercs B
BUJIC TEMAaTHYECKUX KOMIUIEKTOB M OOecreuuBaeTcs B pacuéTe OJHOI0 KOMIUIEKTa Ha JABYX
oOydaromuxcs. Temarnyeckue KOMIUIEKTHI JIaOOpaTOPHOro OOOpYIOBaHUS JIOJKHBI OBITH
MIOCTPOCHBI Ha KOMITJIEKCHOM HCIIOIb30BaHUHM AHAJIOTOBBIX W HMU(POBBIX MPUOOPOB, a TaKXKe
KOMITBIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPHil.
OCHOBHBIMU LIETSIMH U3Yy4€HUS (PU3MKH B 00IIeM 00pa30BaHUHU SBIISIOTCSL:
e (opMupoBaHHE HHTEpeca U CTPEMJICHHS OOYyJaroImuXcsi K HAaydYHOMY H3YyYEHHIO
NPUPOJIBI, Pa3BUTHE UX WHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;

® Dpa3BUTHE TMIPEICTaBIEHUA O HAYYHOM METO/A€ TO3HaHMA U (HOpMHpOBaHHE
UCCIIEI0BATEIBCKOTO OTHOILEHHS K OKPYKAIOILIUM SIBJICHUSIM;

e (opMupOBaHME HAYYHOTO MUPOBO33PEHUS KaK pe3yibTaTa U3y4eHUs: OCHOB CTPOCHHUS
MaTepuH U pyHAAMEHTAIBHBIX 3aKOHOB (PU3HKH;



dbopMUpOBaHNE YMEHHI OOBSICHSTD SIBICHUS C UCIIOJIH30BAHUEM (PU3NYCCKUX 3HAHUMA U
Hay4HBbIX JI0Ka3aTeJIbCTB;

(dbopMUpOBaHUE MPEACTABICHUA O POIM (PU3UKU JUISL PA3BUTHS JIPYTHX €CTECTBECHHBIX
HayK, TEXHUKH 1 TEXHOJIOTUH.

JocTmwkeHnne 3TUX Lenel oOecreynBaeTcsl pelIeHHeM CIEAYIOMMX 3a7ad B Ipolecce

U3Yy4eHHUs Kypca (pU3UKU Ha YPOBHE CpeIHEro o0uiero oopa3oBaHus:

npruoOpeTeHne CUCTEMBbl 3HaHUH 00 00HmMX (U3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPUSX, BKIIOYAsi MEXaHUKY, MOJIEKYISAPHYIO (PU3UKY, JIEKTPOIMHAMUKY, KBAHTOBYIO
(bU3HUKY U 3JIEMEHTHI aCTPO(U3UKH;

dbopMupoBaHHEe YMEHUN TMPUMEHSATh TEOPETUYECKHEe 3HAHWUS JUid OOBSICHEHHS
busznyecKkux SBICHUA B TMPUPOJAE U JUIA TNPUHATHS NPAKTHUUECKUX PpELICHUH B
MMOBCEAHEBHOM XKU3HU;

OCBOEHHE CIIOCOOOB pEIIeHMs] Pa3IMuYHBIX 3a7ad C SBHO 3a/JaHHON (Qu3mvecKon
MOJIEIBIO, 3a/1a4, IT0IPa3yMEBAIOIINX CAMOCTOSATEIBHOE CO3/IaHIe (PHU3NIECKON MOIEIH,
aJICKBaTHOW YCJIOBHUSAM 33a]1a4U;

NOHMMaHue (PU3MYECKMX OCHOB M TPUHIUIIOB ACUCTBUS TEXHUYECKUX YCTPOWUCTB U
TEXHOJIOTHYECKHX POIIECCOB, MX BIUSHUS Ha OKPYKAIOUIYIO CPEY;

OBJIaJICHUE METOJIaMU CaMOCTOSITENIFHOTO IJIAHUPOBAHUS U MPOBEACHUS (PU3NUECKHUX
OKCIEPUMEHTOB, aHaJlM3a M  WHTEpOpETalud  MHPOPMALUH,  ONpPEACICHHS
JIOCTOBEPHOCTH MOJIYYCHHOTO Pe3ysIbTaTa;

CO3/IaHUE YCJIOBUU JUIsl Pa3BUTHsI YMEHUH NMPOEKTHO-NCCIIEA0BATELCKOM, TBOPUECKON
JEeSITeTbHOCTH.

Ha wusyuenue ¢usuku (6a30BbIl YpOBEHB) Ha YPOBHE CpeaHEro o0Iero oOpa3zoBaHUs
otBouTcs 136 yacos: B 10 kiacce — 68 yacos (2 vaca B Hezeno), B 11 kmacce — 68 vacos (2 yaca
B HEJIEINIO).

[Ipennaraemslii B mporpamme no Gpu3uke rnepeueHs J1a00paTOPHbIX U MPAKTHUYECKUX paboT
SBIISIETCS PEKOMEHIOBAaHHBIM, YYHTENb JeJaeT BBIOOp MpOBeACHHs TabOpaTOpPHBIX paboT H

OIIBITOB C y‘{éTOM HHANBUYAJIbHBIX 0coOeHHOCTEH 06yqa10u1nxc;1.



COJAEP)KAHUE OBYYEHMUSA

10 KUIACC

Pa3nen 1. ®u3uka u MeTOIbI HAYYHOT'O MO3HAHUS
®dusnka — Hayka o npupoje. Hayunble MeTonbl MO3HAHUS OKpyKawouiero mupa. Poib
SKCTIEPUMEHTA M TCOPHH B TPOIIECCE TTO3HAHUSI PUPOJIBI. DKCIIEPUMEHT B (PU3HKE.
MoaenupoBanue (Gpu3MUECKUX SBICHUU W mporeccoB. Hayunble rumore3sl. Ousndeckue
3aKOHBI 1 TeOpI/II/I. rpaHI/II_IBI HpI/IMeHI/IMOCTI/I (1)I/I3I/I‘-IGCKI/IX 3aKOHOB. HpI/IHLII/IH COOTBCTCTBUSL.

Poip u mecro ¢usuku B (OPMHUPOBAHMM COBPEMEHHON HAy4yHOW KapTHUHBI MHUpa, B
MPAKTUYECKOM JIESITETLHOCTH JIIOICH.
Llemoncmpayuu

AHanorossle 1 HHq)pOBBIe HU3MCPUTCIIbHBIC HpI/I60pBI, KOMIIBIOTCPHBIC AATYHUKH.

Paszgen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe naBmwkeHHe. OTHOCHUTENBHOCTh MEXaHUYECKOro aBikeHusa. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, CKOpOCTh (CpemHsisi CKOPOCTb, MTHOBEHHAsi CKOPOCTb) U YCKOPEHHE
MaTepUaIbHOM TOUYKH, UX MPOEKIIMH HA OCH CHCTeMbl KoopAuHaT. CloKeHHE TEepPeMEIICHUN 1
CJIOKEHHE CKOPOCTEH.

PaBHOMEpHOE U paBHOYCKOpPEHHOE MpsiMONIMHEIHOe NBHKeHue. ['paduku 3aBUCHMOCTU
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IyTH U MEPEMEIICHUS MaTEPUAIbHONW TOUKU OT BPEMEHH.

CBoOonHOe nazieHne. Y CKOpeHUe CBOOOTHOTO MaICHUsI.

KpuBonuueiinoe nBmxeHue. J[[BukeHne MarepuanbHOM TOYKM IO OKPYKHOCTH C
MOCTOSIHHOM 10 MOJIYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEWHasi ckopocTk. Ileproa u yactota
obparenus. [lenTpocTpeMuTensHOE YCKOPEHHE.

TexHu4eckrue ycTpocTBa U MPaKTUYECKOE MPUMEHEHHUE: CITUIOMETP, IBUKEHUE CHAPSIIOB,
LEMHbIE U peMEHHBIE TIEPEeIAYn.

Llemoncmpayuu

Mogenb cucTeMbl 0TCUYETA, MIUTFOCTPAINS KWHEMAaTUUECKUX XapaKTEPUCTHUK JIBHKCHHS.

[TpeoOpa3zoBanue ABMKEHUI C UCTIOIB30BAaHUEM MPOCTHIX MEXAHU3MOB.

[Tagenue Ten B BO3AyXe U B pa3peKEHHOM MTPOCTPAHCTBE.

Habmronenue nprkeHus Tena, OpOIIeHHOTO IO YIJIOM K TOPU30HTY ¥ TOPU30HTAIBHO.

N3mepenne yckopeHus CBOOOTHOTO TMaICHUS.

Hamnpagnenue ckopocTy npu ABUKEHUU MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yueHne HepaBHOMEPHOTO JBUKEHUS C 1IEJIbIO ONPEEICHUSI MTHOBEHHON CKOPOCTH.

HccnenoBanue COOTHOLICHUSI MEKY MTYTSIMU, IPOMJIEHHBIMU TEJIOM 32 MOCIEA0BaTENIbHbIE
paBHBIE TIPOMEXYTKA BpPEMEHU IPU PABHOYCKOPEHHOM JBM)XCHHUH C HaYaJIbHOW CKOPOCTHIO,
PaBHOM HYITIO.

N3yuenue ABMKEHUS MIApUKa B BI3KOU KUIKOCTH.
W3ydeHue NBU>KEHUS Tena, OpPOIIEHHOTO TOPU30HTAIBHO.
Tema 2. /lunamuxa

[Tpunun otHocuTensHOoCTU ["anunes. [lepoiii 3akoH HetoToHa. MMHEpIIManbHbIE CHCTEMBI
OTCU€Ta.



Macca tena. Cuna. Ilpunmun cynepno3unuu cuwi. Bropoil 3akoH Helorona s
MarepuanbHOU Touku. Tpernii 3akoH Hpr0TOHA [UIsl MaTepraabHbIX TOYEK.

3akoH BceMupHoro taroreHus. Cuna tskectu. [lepBas kocMuueckas CKOPOCTb.

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

Tpenue. Buasl TpeHus (Mokos, ckoabxeHus, kadeHus). Cuna tpenus. Cyxoe tperue. Cuna
TPEHUSI CKOJIbXKEHUS U cuia TpeHus nokos. Koadduuuent tperns. Cuna cOnpoTUBICHUS NPH
JBUKEHHUU TeJa B )KUAKOCTU WM rase.

[TocTynaTensHOE M BpalaTeIbHOE IBUKEHNE a0COIIOTHO TBEPIOTO TeNa.

MOMEHT ChJIbl OTHOCUTENBHO OCH BpaeHus. [lieyo cuibl. Y cnoBusi paBHOBECHS TBEPIOTO
Tena.

TexHudeckne yCTpOMCTBA M IPAKTHYECKOE IPUMEHEHHE: TMOIIIMIHUKY, JABH)KEHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBieHne uHepuuu.

CpaBHeHHE Macc B3aUMOJICHCTBYIOIINX TEJL.

Bropoii 3akon HeroToHa.

HN3zmepenue cu.

CrnoxeHue cui.

3aBUCHUMOCTb CHJIbI YIIPYTOCTH OT Jie(OpMaltu.

Hesecomocts. Bec Tena npu yCKOpEeHHOM NOABEME U TAJICHUU.

CpaBHeHUE CUJT TPEHUS OKOSI, KAUEHUS U CKOJIbKECHHUS.

VYcnoBust paBHOBeCHS TBEPIOTO Tesa. Buabpl paBHOBeCHS.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3ydeHue ABMKeHUs OpycKa 110 HaKJIOHHON TJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BOSHHKAIOUIUMX B MPY)KMHE U PE3MHOBOM
oOpasiie, oT ux aedopMaruu.

Hccnenoanue ycnoBuil paBHOBECHS TBEPOTO TENA, UMEIOIIETO OCh BPaIIEHUSI.

Tema 3. 3akonwl coxpanenus ¢ MmexaHuke

HNmnynsc MaTepuanbHON TOUKH (Tea), CHCTEMbI MaTepUaIbHBIX TOUYEK. VIMITynbC cUiIbl U
M3MEHEHNE UMITyJbca Teja. 3aKOH COXpaHEHUs UMITyJIbca. PeakTHBHOE IBUKEHUE.

PaGora cuiibl. MOIHOCTD CHITBI.

Kunernueckas sHeprus mMatepuaibHOW Toukd. Teopema 00 M3MEHEHUU KHUHETHYECKON
SHEPIUu.

[TorennuanbHas sueprus. [loreHmansHas sHEprHs yrpyro 1ehopMUPOBAHHOMN MPY>KUHBIL.
[ToreHunanbHas SHEprus Tenaa BOIN3M MOBEPXHOCTH 3EMIIH.

[ToreHunanbHble U HEMOTEHIHMAIbHBIE CHIIBI. CBS3b pabOThl HEMOTEHIUAIBHBIX CHII C
M3MEHEHHNEM MEXaHWYECKOM SHEPTruu CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXaHUYECKOM SHEPTUu.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUSI.

TexHu4eckue yCTpOMCTBAa U MPAKTUYECKOE IPUMEHEHHE: BOJOMET, KOMEP, NMPYKUHHBIN
IIUCTOJIET, IBUKEHHUE PaKeET.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCa.

PeakTuBHOE ABMXKEHUE.

[Tepexox mOTEHIMATBHON SHEPTHUH B KHHETUYECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol



N3yueHre aOCONIOTHO HEYNPYroro yaapa C IOMOMIIbIO JBYX OJMHAKOBBIX HHUTSHBIX
MAasiTHUKOB.

HccnenoBanue cBsA3M pabOThl CUJIbI C M3MEHEHHMEM MEXaHUYECKOM SHEpruu Tena Ha
IIpUMEPE PACTSKEHUS PE3UHOBOIO KI'yTa.

Pa3nen 3. MouiekyJisipHasi pu3nKa 1 TEPpMOAUHAMHUKA

Tema 1. Ocnogvl moneKynapuo-KuHemuuecKou meopuu

OcHOBHBIE MTOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUU U UX OMBITHOE 00OCHOBAHUE.
Bbpoynosckoe amwxkenue. Auddysus. Xapakrep IBMKEHUS U B3aUMOJICHCTBUS YaCTHIL BEIIECTBA.
Mogenu cTpoeHHsI Ta30B, JKUAKOCTEH 1 TBEPABIX TENI U OOBSICHEHUE CBOMCTB BEIIECTBA HA OCHOBE
3TUX Mozenel. Macca u pa3mepsl Moiiekyil. KonnuectBo BemectBa. [locrossuaas ABoraapo.

TermmoBoe paBHoBecue. Temmeparypa u e€ usmepenue. [llkana remneparyp Lienbcus.

Mopenb uneanbHoro raza. OCHOBHOE YpPaBHEHHME MOJIEKYJISIPHO-KMHETUYECKOUW TEOpHUH
ujaeanpHOro rasa. AOCONIIOTHAas TeMmIeparypa Kak Mepa CpelHeld KUHETHYECKOH 3Hepruu
TEIJIOBOTO JABMKEeHUS yacTull rasza. lllkana remneparyp KenasBuna. ['a30Bble 3aKOHBI. Y paBHEHHE
MenpeneeBa—Knaneiipona. 3akon [ansTona. M3omporeccsl B UA€aIbHOM Ta3e ¢ NOCTOSHHBIM
KOJIMYECTBOM BemiecTBa. [ 'paduyeckoe mpepcraBieHHe H30MPOIECCOB: H30TEPMa, H30X0pa,
u3obapa.

TexHu4ecKkre yCTpoCcTBa U MPAKTUUECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Llemoncmpayuu

OnbITEL, JOKA3BIBAIONIME JUCKPETHOE CTPOSHHE BEIIeCTBa, Qororpaduu  MOJICKYI
OPraHUYEeCKUX COCTUHECHUM.

OnbiThl 110 11 DY3UN KUIKOCTEN U ra3oB.

Mogenb OpOyHOBCKOTO JIBH>KCHHS.

Mopens onbita TepHa.

OnbIThI, JOKA3BIBAIOIINE CYIIECTBOBAHNE MEKMOJIEKYIISIPHOTO B3aUMOIEHCTBUS.

Monens, nirocTpupyronas Npupoay AaBJICHUS ra3a Ha CTEHKH COCyZa.

OnBIThI, WILTIOCTPUPYIOIINE YPAaBHEHUE COCTOSHUS UEAIbHOTO ra3a, M30IPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

OmnpeneneHnne Macchl BO3/yXa B KIIAaCCHOM KOMHATe Ha OCHOBE HM3MEpeHH 00béMa
KOMHATBhI, 1aBJICHUS U TEMIIEpaTypbl BO3AyXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEXKy TapaMeTPaMU COCTOSTHUS pPa3peXEHHOI0 Ta3a.

Tema 2. Ocnogbl mepmoouHamMuKu

TepmoanHamuueckas cuctemMa. BHYTpeHHSS 3HEprus TEPMOJMHAMHYECKON CHCTEMBI U
crocoOb! e€ n3MeHenus. KonnyectBo TemioTel U paboTta. BHyTpeHHSsIs1 sHEprUsi 0JJHOATOMHOIO
UJEAIBHOrO raza. Buael Teronepenadyn: TEMIONPOBOJHOCTh, KOHBEKIINS, U3TydeHHUE. Y AeIbHasA
TEIIOEMKOCTH BellecTBa. KonyecTBO TEIIIOTHI MTPH TEIIoNEpeiade.

[Tonsitue o0 anuabatHoM mnporiecce. IlepBbrii 3akoH TepmoauHamuku. [Ipumenenue
NIEPBOro 3aKOHA TEPMOAMHAMUKHU K H30MpolieccaM. I'papuueckast uHTepnpeTanus paboThl rasa.

Bropoii 3akoH TepMoanHamMuku. HeoOpaTuMocTh po1ieccoB B IPUPO/IE.

TenioBeie MamuHbL. [IpuHIUIIBL TeHCTBUS TEIIOBBIX MaminH. [IpeobpazoBanus s3HEprUH B
Teru10BbIX MamuHax. KoagduimenT nonesnoro aenctsus temnooi mamunbl. [lukna Kapho u ero
KO3(DPUIIMEHT MMOJIE3HOTO ACUCTBUS. DKOJOTHUECKUE TPOOIIEMBI TEINIOIHEPTETUKH.

TexHuueckue ycTpoiicTBa M MPaKTUYECKOE IMPUMEHEHHWE: [JBUTAaTelb BHYTPEHHEIO
CropaHusi, OBITOBOI XOJOIMIBHUK, KOHAUIIMOHED.

Llemoncmpayuu



M3MeHeHHe BHYTpPEHHEH HSHEPrUM Tela IMpPH COBEPUICHUH pPAaOOTHI: BBUIET MPOOKH U3
OYTBUIKH O] ICHCTBUEM CIKATOT'O BO3yXa, HarpeBaHue 3 pupa B JaTYHHOH TpyOKe IMyTEM TpeHHS
(BU1€01IEMOHCTpALINSA).

W3meHenune BHyTpEeHHEH SHepruu (TeMIepaTypsl) Tea Mpu Terionepeaaye.

OnbIT 0 aAnabaTHOMY PACHIMPEHHUIO BO3yXa (OIBIT C BO3AYIITHBIM OTHUBOM).

Monenu napoBoi TypOUHBI, ABUTaTENsl BHYTPEHHEIO CTOPAHHUs, PEaKTUBHOI'O IBUraTEJIsl.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3mepenue yaenbHON TEI0EMKOCTH.

Tema 3. Azpezammnvie cocmoanusn eeujecmea. Pazosvie nepexoovl

[TapooOpa3zoBanue u kouaeHcauus. Mcnapenue u kunenue. AOCOIOTHAS U OTHOCUTEIbHAS
BJIQXKHOCTH Bo3Ayxa. HacklmeHHbli map. YiaenabHas TemioTa mapooOpa3oBaHus. 3aBUCHUMOCTh
TEMIIEPATYPbI KUIIEHUS OT JaBJICHUS.

TBépnoe Teno. Kpucrannuueckue u amopdubie Tena. AHU30TPONHUS CBOMCTB KPUCTAILIIOB.

>KI/I,I[KI/IC KpUCTaJlJIbI. COBpeMCHHLIC MaTCpHabl. IInaBnenue u KpucTaJuiu3anus. VY nennHas
TCIJI0TA I1JIaBJICHHUA. CY6J'II/IM3L[I/I$I.

VYpaBHeHue Tem10Boro OanaHca.
TexHu4eckue yCTpPOMCTBA M IPAKTUYECKOE IIPUMEHEHHE: TUTPOMETP U IICHUXPOMETP,

KaJIOPUMCETP, TCXHOJIOTMH ITOJTYUCHUA COBPEMCHHBIX MAaTCPHUAJIOB, B TOM YHCJIC HAHOMATCPUAJIOB,
N HAHOTCXHOJIOI'NH.

Jlemoncmpayuu

CBolicTBa HACHIIIICHHBIX MTAPOB.

Kunenue rpu moHMKEHHOM JaBJICHUU.

CniocoObl U3MepeHus BIKHOCTH.

HabGmronenre HarpeBanusl U TUIABICHUS KPUCTAITMYECKOTO BEIIECTRA.
JleMoHCTpalusi KpUCTAIIIOB.

Yuenuueckuii sxcnepumenm, rabopamopHuvie pabomol

H3mepeHne OTHOCUTENBHOMN BIIaXXHOCTH BO3/IyXa.

Paznen 4. DnexkTpoanHamMuka

Tema 1. Dnekmpocmamuka

OnexTpuzauusi Tesl. OJEKTpUYecKuil 3apsa. [IBa BuIa 3IEKTPUYECKUX —3apsi/iOB.
[TpoBOAHMKY, TUBIEKTPUKHU U OJYIIPOBOJHUKH. 3aKOH COXPaHEHUS DJIEKTPUUECKOT0 3apsa.

B3aumoneiictBue 3apsimoB.  3akoH  Kynona. ToweuHblil  anexkTpuueckuid  3aps.
Onexkrpuueckoe nose. HanpsokéHHocTh anexTpuueckoro mnois. [lpuHmun cyneprno3unun
AIIEKTPUYECKUX MTOJIEN. JINHNN HANPSYKEHHOCTH AIIEKTPUUECKOTO MOJIS.

Pabora cun anekrpocrarudeckoro nois. [lorenuunan. Pasnocts notenmnuanos. [lpoBoanuku
U TU3JIEKTPUKH B 3JIEKTPOCTATHUECKOM MoJie. JludnekTpuueckasi IpOHUIIAEMOCTb.

OnekTpoéMkocTh. KonaeHcarop. DIeKTpOEMKOCTh IJIOCKOTO KOHJEHCATOpa. ODHEprus
3apsKEHHOTO KOHJEHCATOPA.

TexHuuyeckue YCTpOICTBA M MPAKTHUECKOE MPUMEHEHME: AIIEKTPOCKOI, 3JIEKTPOMETD,
AIIEKTPOCTATUYECKas 3allUTa, 3a3eMJICHHE 3JIEKTPONpPHUOOPOB, KOHAEHCATOp, KOMUPOBAIbHBIN
anmnapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U PUHLIMII ACUCTBUS SJIEKTPOMETPA.

B3anmopnencTere HadIeKTPU30BaAHHBIX TEIL.

DNEKTPUUECKOE T10JI€ 3apPSKEHHBIX TEIL.



[IpoBOIHUKH B ANEKTPOCTATUUECKOM TIOJIE.

DneKTpocTaTHUecKast 3allnTa.

JMdIIeKTpUKHY B 3JIEKTPOCTATHUECKOM TOJIE.

3aBUCUMOCTbH AMEKTPOEMKOCTH IIOCKOT0 KOHAEHCATOpa OT IIOIIA I IUIACTUH, PACCTOSIHUS
MEXIY HUMH U JTU3JICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKeHHOT0 KOHJIEHCAaTopa.

Yuenuueckuii sxcnepumenm, rabopamopHule pabomul

H3mepenue 31eKTpoEMKOCTH KOHACHCATOPA.

Tema 2. Ilocmosannwtii an1ekmpuueckuii mox. Toku 6 paziuunvix cpeoax

DNEKTPUYECKU TOK. Y CIIOBHUS CYIIECTBOBAHUS AJIEKTPUYECKOro TOKA. VICTOUHUKH TOKa.
Cuita Toka. I1ocTossHHBIN TOK.

Hanpspkenue. 3akon Oma 11 yyacTka 1enu.

DneKTpu4ecKoe COIIPOTHUBIICHHE. Y nenpHOE COIIPOTHUBIICHUE BEIIECTBA.
[TocnenoBarenbHOE, MapaiebHOE, CMEIIAHHOE COSMHEHHE TPOBOTHUKOB.

Pabota snexktpuueckoro Toka. 3akoH Jxoymns—JIenma. MOIIHOCTD 3JE€KTPUYECKOTO TOKA.

DNEKTPOABMKYIIAs CUJia M BHYTPEHHEE COMPOTHUBIICHNE UCTOYHHKA TOKA. 3akoH OMa st
MOJIHOM (3aMKHYTOM) asiekTpudeckoit nenu. KopoTkoe 3aMbikaHue.

DNeKTpOHHAs MPOBOJAUMOCTD TBEPABIX METAIIIOB. 3aBUCUMOCTh COITPOTUBIICHHS METAIIIOB
oT Temreparypbl. CBEpXIIPOBOANMOCTb.

DNIeKTpUUYECKHI TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonympoBonuuku. CoOCTBeHHass W TPUMECHAs MPOBOJUMOCTh IMOIYIPOBOJHUKOB.
CaoiicTBa p—n-nepexona. [lonynpoBoaHUKOBBIE TPUOOPHI.

DNeKTPUUYECKHII TOK B PACTBOpAax M paciulaBax dJIEKTPOJIUTOB. DIEKTPOIUTHUECKAS
JUCCOITHAIUS. DIIEKTPOJIN3.

DNEeKTpUUYECKH TOK B razax. CaMoCTOSATENbHBIN U HECAMOCTOSITENbHBINA pa3psa. MonHus.
ITna3ma.

TexHUUecKne yCTpOICTBA U MPAKTUYECKOE MPUMEHEHHUE: aMIIEPMETP, BOIBTMETP, PEOCTAT,
UCTOYHUKMA TOKAa, DIEKTPOHArpeBarelbHbIe MPUOOPHI, DIEKTPOOCBETHTENbHBIE TPUOOPHI,
TEPMOMETP  COMPOTUBIEHUS, BAaKyyMHBIH JHUOA, TEPMUCTOPHI U  (HOTOPE3UCTOPHI,
MOJTYITPOBOTHUKOBBIN JTNOJI, TAJIbBAHUKA.

Llemoncmpayuu

N3mepenne cuiibl TOKa U HANIPSHKEHHUS.

3aBUCUMOCTh COINPOTUBJIEHUS UWIMHAPUYECKUX MPOBOJHUKOB OT JUJIMHBI, IJIOLIATU
MONEPEYHOI0 CEYEHUSI U MaTepHaa.

CwmenraHHOe COeTMHEHHE TPOBOHUKOB.

[IpsiMmoe n3MepeHue FNeKTpoABMKYIIEeH cuiibl. KopoTkoe 3aMblkaHHe rajaibBaHUYECKOTO
AJIEMEHTA M OIlEHKAa BHYTPEHHETO COMPOTHBIICHHUS.

3aBUCHMOCTH CONTPOTHBIICHHUSI METAJIJIOB OT TEMITEPATYPHI.

[IpoBOAUMOCTD 3JEKTPOJIUTOB.

HckpoBoii pa3psii ¥ MPOBOJIUMOCTh BO3yXa.

OaHOCTOPOHHSISI TPOBOIMMOCTH JHO/1A.

Yuenuueckuii sxcnepumenm, rabopamopHule pabomul

N3yuenne cMenaHHOTO COeTMHEHUS PE3UCTOPOB.

N3mepenue 31eKTpOoIBUKYIIEH CHUITbl MICTOUHHUKA TOKA M €0 BHYTPEHHETO COITPOTUBIICHHUSL.

Hab6nronenue anexTpomusa.

MesxknpeaMeTHble CBSI3H



N3yuenne kxypca ¢usuku 06a3zoBoro ypoBHsS B 10 kimacce OCYyIIECTBISICTCS C y4ETOM
COJIepKATENBHBIX MEXKIIPEIMETHBIX CBSI3eH C KypcaMd MaTeMaTHKH, OHOJIOTHWH, XUMHH,
reorpaduu ¥ TEXHOJIOTHH.

Meoicnpeomemnuvle nonsimusl, CBA3aHHBIE C W3YYEHHEM METOJOB HAyYHOIO IO3HAHMS:
sBIICHUE, Hay4YHbIA (akT, rumore3a, Qu3MUecKkas BEIMYWHA, 3aKOH, TEOPHs, HAOIIOICHHE,
9KCHEPUMEHT, MOJIETUPOBaHUE, MOZIEIIb, U3MEPEHUE.

Mamemamuxa: pelieHre CUCTeMbl ypaBHEHUH, IMHEeHHas pyHKIUs, napabona, runepbona,
uX rpaduku u cBOMCTBA, TPUTOHOMETPUUYECKHE (PYHKIMHU: CHHYC, KOCHHYC, TAHT'€HC, KOTaHTEHC,
OCHOBHOE€ TPUTOHOMETPHUYECKOE TOXKJECTBO, BEKTOPbl M HX IPOEKIMH HAa OCH KOOpIMHAT,
CJIO’KEHUE BEKTOPOB.

buonoeusn: mexanuueckoe IBM)KEHUE B >KMBOH mpupone, auddysus, ocmoc, TenaoodMeH
JKUBBIX OpraHU3MOB (BH/bI TEILIONEpPEaAaU, TEINIOBOE PAaBHOBECHUE), ANEKTPUUECKUE SBICHUS B
JKUBOM IPUPOJIE.

Xumus: TUCKpETHOE CTPOEHHUE BELIECTBA, CTPOCHUE aTOMOB M MOJIEKYJ, MOJIb BEILLECTBA,
MOJISIpHAsi Macca, TEIUIOBble CBOWCTBA TBEPABIX TeEJ, >KUIKOCTEH M Tra3o0B, 3JIEKTPUUYECKHE
CBOICTBa METAJIOB, 3JIEKTPOJIUTHYECKAs JUCCOLMALUS, TalbBaHUKA.

l'eocpaghus: BnaxxHOCTb BO3]lyXa, BETPBL, OApOMETP, TEPMOMETP.

Texnonoeus: npeodpa3oBaHue JBUXKEHUI C MCIOJIb30BAHUEM MEXaHU3MOB, YUET TPEHUS B
TEXHHMKE, TOJIIMITHUKY, HCIIOJIb30BAaHME 3aKOHA COXPAaHEHHUs HMIIyJIbca B TEXHUKE (pakeTa,
BOJAOMET M Jpyrue), JBUTaTellb BHYTPEHHErO CropaHMs, MapoBas TypOuWHa, OBITOBOU
XOJIOJUJIBHUK, KOHJAUIMOHEP, TEXHOJIOIUU MOIY4YEHUS! COBPEMEHHBIX MaTepHaioB, B TOM YHCIIE
HaHOMAaTEepHaJOB, W  HAHOTEXHOJOIMH,  DJEKTPOCTaTHYeCKas  3alluTa,  3a3eMIICHUE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM TNPUHTEpP, dJIEKTpOHArpeBaTelbHbIE MPHOOPHI,
AJIEKTPOOCBETUTENbHbBIE PUOOPHI, TAJTbBAHUKA.

11 KJIACC

Pa3nen 4. dnexkTpoamHaMmmuka

Tema 3. Maznumnoe none. I1eKmMpoMazHUmMHAA UHOYKYUS

IlocTostHHBIE MarHuThl. B3auMoaeicTBHE NOCTOSHHBIX MarHUTOB. MarmuTHoe IIOJIE.
Bekrop marauTHOM MHAYKIMH. [[pUHIIMD Cynepro3uMM MarHUTHBIX Mosiel. JINHUY MarHUTHOM
uHAYKIMK. KapTrHa TUHWI MarHUTHON MHAYKLUU TOJIS TIOCTOSIHHBIX MArHUTOB.

MarauTtHoe 1oJie IPOBOAHUKA C TOKOM. KapTuHa NMHMN MHIYKIMH MarHUTHOTO ITOJIA
JUIMHHOTO HPSIMOIO NPOBOJHUKA U 3aMKHYTOIO KOJIBLIEBOI'O NPOBOJHHMKA, KAaTYIIKH C TOKOM.
OmneiT Opcrena. BzaumopeiicTBre NpoOBOJHUKOB C TOKOM.

Cuna Amrmepa, €€ MOJyJIb U HallpaBJICHUE.

Cuna JlopeHma, €€ MOIynb W HampaBlieHHE. J[BMKEHHE 3apsyKEHHOW 4YacTUIbl B
OJTHOPOJTHOM MarHUTHOM moJie. Pabota cuisl Jlopenna.

SIBneHne oSneKTpOMarHUTHOW MWHAYKIUHU. [IOTOK BEeKTOpa MarHUTHOW WHAYKIHH.
DIIEKTPOABMKYIIAsA CUJla MHAYKIIMH. 3aKOH 3JIEKTPOMarHuTHOW nHAyKunu Papajes.

BuxpeBoe ayekTpuueckoe IMose. ONEKTPOJABMKYIIas CWia WHAYKIMU B IIPOBOJHUKE,
JBUKYIIEMCS IIOCTYIATENbHO B OTHOPOAHOM MarHUTHOM II0JIE.

IIpaBuno Jlenna.

NHAyKTUBHOCTB. SIBIEHNE CAMOMHAYKIIMHU. DIEKTPOABIIKYILAs CUla CAMOUHAYKIIHH.

OHeprus MarHUTHOT'O TOJIS1 KaTYLIKH C TOKOM.

DNEeKTPOMarHuTHOE IOJIE.



TexHuueckue YCTpONCTBA M TMPAKTUYECKOE MPUMEHEHUE: IIOCTOSHHbIE MAarHUTHI,
3JIEKTPOMArHUTHI, JIEKTPOJIBUTATENb, YCKOPUTEIHN JIEMEHTAPHBIX YaCTHUIl, MHIYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OmnbIT Dpcrena.

OTKJIOHEHHUE JIEKTPOHHOIO Ty4YKa MAarHUTHBIM TOJIEM.

JIuHuY MHIYKIUYA MAarHUTHOTO TOJIS.

B3anmopenicTere AByX IPOBOJHUKOB C TOKOM.

Cuna Ammepa.

HevictBue cuibl JIopeHia Ha MOHBI AJIEKTPOJIUTA.

SIBrieHnE ANEKTPOMArHUTHON MHIYKIUU.

IIpaBuio Jlenua.

3aBUCUMOCTD JJICKTPOABMIKYIIEH CHIJIbI MHIAYKIIUM OT CKOPOCTH M3MEHEHHS MAarHUTHOTO
MOTOKa.

SIBneHne caMOUHYKIMH.

Yuenuueckuii sxcnepumenm, nabopamopivie pabomol

N3yyeHne MarHuTHOTO OISl KaTYIIKU C TOKOM.

WccnenoBanue neidcTBUs MOCTOSSHHOTO MAarHUTA HA PAMKY C TOKOM.

WccnenoBanue siBJICHUS AIEKTPOMArHUTHON MHAYKITUH.

Paszngen 5. Kosie0anus u BOJHBI

Tema 1. Mexanuueckue u 31eKmpomMazHuUmMHble KO1e0anus

Konebarenpnass cucrema. CBoOomHble MexaHWuYeckue KojeOaHus. ['apmoHudeckue
kosnebanus. Ilepuon, uactora, ammmryna u ¢asza konebanuid. IlpyXUHHBIH MasTHHK.
MaremaTnueckuii MasiTHUK. Y paBHEHUE TapMOHUUECKUX Kosebanuil. [IpeBparienue sHepruu npu
rapMOHUYECKHUX KOJICOaHUSX.

Konebarenbupiii  KOHTYp. CBOOOJHBIE AJIEKTPOMATHUTHBIE KOJICOAHUSI B HJCATHLHOM
KoJIe0aTeIbHOM  KOHTYype. AHAJOTHs MEXIYy MEXaHMYECKUMH M DJIEKTPOMAarHUTHBIMU
konebanusiMu. @opmyna TomcoHa. 3aKOH COXpaHEHUS PHEPTUU B HUJCAIBHOM KOJeOaTeIbHOM
KOHTYpE.

[IpencraBnenue o 3aTyxawIKX KoJeOaHUAX. BBIHYX/IEHHbBIE MEXaHUUECKHE KOJeOaHUsI.
Pe3onanc. BoiHyX/1eHHBIE 3]IEKTPOMAarHUTHbIE KOJIEOaHUs!.

[TepemennbIil Tok. CHHYCOUMJAIBHBIN MEPEMEHHbIN TOK. MOIIHOCTh EPEMEHHOr0 TOKA.
AMITTUTYAHOE U IEHCTBYIOIIEE 3HaYEHHE CUJIbl TOKA U HANPSDKEHUS.

Tpanchopmarop. IIpousBonacTBo, mepenada W MOTPeOICHUE 3IIEKTPUUYECKOW SHEPTUU.
OKOJIOTUYECKME PUCKM TpU TPOU3BOJACTBE 3JEKTpodHepruu. KynpTypa wucnonab3oBaHus
AJIEKTPO3HEPTUHU B TOBCEIHEBHOM JKHU3HHU.

TexHu4eckne yCTpOMCTBA M NPAKTUYECKOE TNPHUMEHEHHUE: DIJIEKTPUYECKHM 3BOHOK,
TeHEepaTop NEPEMEHHOr0 TOKA, JINHUU JIEKTpoIiepeiay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KosieOaTeaIbHON CUCTEMBI (ITPY>KUHHBIA MIIM MaTeMaTUYeCKHM
MAasiITHUK).

Habmonenue 3aryxarommx koie6aHuil.

HccnenoBanue CBONCTB BBIHYKACHHBIX KOJIEOaHUH.

Hab6nronenue pezonanca.

CB00OOAHBIE AIIEKTPOMArHUTHbIE KOJICOAHMS.



OcuumiorpaMmbl  (3aBUCUMOCTH  CHJIBI  TOKA M HANpsDKEHHST OT BPEMEHH)  JUIst
3JIEKTPOMArHUTHBIX KOJieOaHUi.

Pe3onanc nmpu mocnegoBaTeIbHOM COEAUHEHUU PE3UCTOPa, KATYIIKM WHIYKTUBHOCTH U
KOHJIEHCATOpA.

Mogenb TUHUY 3IIEKTPOIIepeIayn.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

HccnenoBanue 3aBUCUMOCTH TIEPHOJIa MAITBIX KOJI€OAaHUH Tpy3a HA HUTU OT JUTMHBI HUTH H
Macchl rpysa.

HccnenoBanne NEpeMEHHOTO TOKa B LENM W3 IOCIEN0BATEIbHO COEIMHEHHBIX
KOH/JIEHCATOPa, KaTYIIKA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpoOMazZHUNHbLE 60JIHbL

Mexanudeckre BOJIHBI, yclloBUsA pacnpocTpanenus. [lepuon. Ckopocts pacnpocTpaHeHUs
U juuHa BoOJHBL [lomepednple W MpoOAONbHBIE BOJMHBL WHTepdepenius u audpakmus
MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. I pomMkocTh 3ByKa. Beicota Tona. TemOp 3ByKa.

DNIEKTPOMAarHUTHBIE BOJHBI. YCJIOBHUS M3JTy4€HHUS SJICKTPOMArHUTHBIX BOJH. B3aummuas
opueHranus BekTopos E, B, V B anexkrpomaruutHoii BosiHe. CBOKWCTBA 3JIEKTPOMArHUTHBIX BOJIH:
OTpaXCHHE, TpeJoMIIeHHe, Tmoyispu3anus, audpakuus, wuHTephepeHnus. CKopocTh
3JIEKTPOMAarHUTHBIX BOJIH.

[[Ixana 37€KTpOMarHUTHBIX BOJH. lIprMeHeHue 3JIeKTPOMArHUTHBIX BOJIH B TEXHUKE U
ObITY.

IIpuHIMIIBI paguOCBA3H U TeNEBUICHUA. Paguoiokanus.

DIIEKTPOMArHUTHOE 3arpsA3HEHUE OKPYIKAIOIIEH Cpebl.

TexHu4ecKkne yCTpOWCTBa M TMPAKTHUUECKOE MPUMEHEHHE: MY3bIKaJIbHbIE WHCTPYMEHTHI,
YIbTPa3BYKOBas JTUAarHOCTHKAa B TEXHUKE W MEAUIMHE, pajap, paauonpuéMHHK, TEIEBU30D,
anTeHHa, Tenegon, CBU-mneusb.

Llemoncmpayuu

OO6pa3oBaHue U pacpoCTPaHEHHUE TTOTIEPEUHBIX U MPOOJIBHBIX BOJH.

Kone6mromieecst Te10 Kak HICTOYHUK 3BYKa.

HabGmonenue otpakeHus 1 MPeJIOMIICHUS] MEXaHUYECKUX BOJIH.

Habmtonenue unrepdepeHinu u AuGpakind MEXaHUYECKUX BOJTH.

3BYKOBOH pE30HAHC.

Halmronenue cBsi3M TPOMKOCTHM 3BYKa M BBICOTBI TOHA C aMIUTUTYIOM M YacTOTOM
KOJICOaHUH.

UccnenoBanue CBOMCTB  BJIEKTPOMArHUTHBIX ~ BOJIH:  OTpPaK€HUE, MPEIOMIICHUE,
noJsipu3anus, 1udpakuus, HHTephepeHIIHs.

Tema 3. Onmuxa

['eomerpuueckas ontuka. [IpsMonanHeliHOe paclipocTpaHEHHE CBETa B OJTHOPOJIHOM Cpeie.
JIyua cBera. TodeuHblii HCTOUHHK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OTpakeHUs cBeTa. llocTpoeHue M300pakeHU B TLIOCKOM
3epKaie.

[Ipenomnenne cBera. 3aKkOHBI MPETOMIICHHUS CBeTa. AOCOTIOTHBIM  TOKa3aTelb
npenomienus. [lonHoe BHyTpeHHee oTpakeHue. [lpedenbHBbIA yroia MOJHOTO BHYTPEHHEIO
OTpaKEHHUS.

Hucniepcust cera. CioxkHBIN cocTaB O6emoro cBera. [[ger.



CoOuparomue M paccenBaromue JUH3bl. ToHkass nuH3a. DOKYCHOE pPACCTOSHUE U
ONTUYECKasl CHJIa TOHKOW JUH3BL. [locTpoenne n3o0pakeHuil B COOMPAIOMINX U PACCEUBAOLINX
nuH3ax. PopMyIIa TOHKOM JIMH3BI. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenenbl IPUMEHUMOCTH F€OMETPUYECKOM ONTUKH.

BonnoBas onrtuka. HWHTepdepenuus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIIOBHS
HaOJI0IeHNsT MAKCUMYMOB U MUHUMYMOB B MHTEP(EPEHIIMOHHOM KapTUHE OT JABYX CHH(A3HBIX
KOI€pPEHTHBIX UICTOUYHUKOB.

Hudpakmus ceera. [udpakuumonnas pemérka. YciaoBue HaOMIOJEHUS TUIaBHBIX
MaKCHUMYMOB IpH MaICHUU MOHOXPOMAaTHYECKOTO CBETa Ha JU(PAKIIMOHHYIO PEHIETKY.

ITonsipusanus ceera.

TexHuueckue ycTpoWcTBa W IPAKTUUYECKOE MPHUMEHEHME: O4YKH, JIiyma, (oToammapart,
MPOEKIIMOHHBIN anmnapaT, MUKPOCKOII, TEJIECKOIl, BOJIOKOHHAS ONTHUKA, TU(PPAKIIMOHHAS penIéTka,
HOJISIPOUI.

Llemoncmpayuu

[IpssiMonuHeitHOE pacnpOoCTpaHEHUE, OTpPaKEHHE U IpesioMmieHue cBeta. OnTudeckue
pUOOPBL.

[TostHOE BHYyTpeHHEE oTpaxeHue. Mojieslb CBETOBOA.

HccnenoBanue CBONCTB N300pakKeHU B JTMH3AX.

Mopenu MEKPOCKOIIa, TEJIECKOIIA.

Habmonenne natepdepeHum cpera.

Hab6nronenue nudpakuuu cBera.

Habmronenue nucnepcun cBera.

[TosryueHue criekTpa ¢ MOMOIIBIO TPU3MBI.

[Tonryuenue criekTpa ¢ HOMOIIbIO TU(PAKIIMOHHOMN PEIIETKHU.

HaGnronenue nonspusanuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomaol

W3mepenue nokasaresns npeaoMIIeHHUs CTEKIIA.

HccnenoBanue CBONCTB H300pakeHUH B TMH3aX.

Hab6mronenue qucniepcuu certa.

Pa3nen 6. OCHOBBI cIENUATBHON TEOPUH OTHOCHTETLHOCTH
I'paHuipl NPUMEHMMOCTH KJacCHMUeCcKOM MexaHukd. [locTymarel cnenmanbHOM Teopun
OTHOCHUTEJIBHOCTH: HMHBAapPUAHTHOCTh MOXYJISI CKOPOCTH CB€Ta B BaKyyme, IPUHLUI
OTHOCUTEJIbHOCTH DWHIITEIHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEUICHUE BPEMEHHU U COKPAILICHHUE JITTUHBI.
OHeprus ¥ UMITYJIbC PENSATUBUCTCKON YaCTHUIIBI.
CBs13b Macchl € PHEPTUEN U UMITYJILCOM PEATUBUCTCKON YaCTUIBl. DHEPIUs OKOSI.

Pa3nen 7. KBantoBas ¢pusuka
Tema 1. Inemenmul Keéanmoeoii onmuKu
®oronsl. opmyna [Inanka cBs3u sHepruu GOTOHA C €ro YaCTOTOW. DHEPrus U UMITYJIbC
¢oToHa.
OtkpeitTie u uccnenoanue Qororpdexra. Ombitel A. I. CroneroBa. 3akoHBI
dotordekra. YpaBuenue DitHmreitHa s hotodddekra. «KpacHas rpanuma» horodddekra.
JaBnenue ceera. Onertel [1. H. JIeOGenena.
XHUMHUYECKOE IEHCTBUE CBETA.



TexHUUeCKHEe YCTPOMCTBA M MPAKTUUYECKOE MpHUMEHEHHE: (HOTOAIEMEHT, (POTOIATUHK,
COJIHEYHast 6aTapest, CBeTOAHO/.

Jlemoncmpayuu
®dotor(hdexT Ha yCTaHOBKE C ITMHKOBOM TIACTUHOM.

HccnenoBanue 3akoHOB BHEIIHETO GoTorddexra.
CBeToaHoI.

Conneunas Oatapes.

Tema 2. Cmpoenue amoma

Mopnens atroma Tomcona. OmnbiTel Pesepdopna nmo paccesHuro o -yactuil. Ilnanerapnas
mojenb atoMa. Iloctynarer bopa. M3nyuenue u morsomienne (GOTOHOB MPH MEPEXO0JIe aToMa C
OJIHOTO YPOBHS dHEPruu Ha pyroi. Buzasl criektpoB. CrieKTp ypoBHEH 3HEpruu aroma BOA0poa.

BosHoBbie cBoiicTBa yacTull. Bosubl 1e bpoitnis. KopnyckynsipHO-BOJIHOBOU Jyallu3M.

CroHTaHHOE U BBIHYKJIEHHOE H3JIyuyEHUE.

TexHHUeCcKne yCTpOWCTBA M IPAKTUYECKOE IPUMEHEHHWE. CHEKTPAJIBHBIM  aHaIu3
(CTIeKTpOCKOIT), J1a3ep, KBAHTOBBIM KOMITBIOTED.

Jlemoncmpayuu

Monenb onsita Pesepdopra.

Omnpenenenue AJIMHBI BOJIHBI JIa3epa.

Habumronenne nuHeivaThIX CIEKTPOB U3ITyYEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, rabopamopHule pabomul

Hab6nronenue TMHEHYaToro CreKTpa.

Tema 3. Amomnoe sadpo

OKCHEepUMEHTHI, TOKA3bIBAIOIINE CII0)KHOCTh CTPOeHUS Aapa. OTKphITHE paJOAKTUBHOCTH.
OmneiTel Pesepdopaa o onpeneneHuio cocraBa paJuoakTUBHOro n3nydeHus. CBoiicTBa anbda-,
6era-, raMMa-u3iyueHus. BiusiHre paJuoakTHBHOCTH Ha )KUBbIE OPIaHU3MBI.

OTxkpbITHE IPOTOHA U HeHWTpoHa. HykioHHas Mozens aapa [eitzenbepra—Banenko. 3apsin
anpa. MaccoBoe uucino sijgpa. M30Tomnsl.

Anbda-pacnaa. DNEeKTPOHHBIA W MO3UTPOHHBIM Oera-pacnaz. ['amMmMma-uzinydeHue. 3aKoH
pazvoaKTUBHOIO pacnaja.

OHeprust cBs3M HYKJIOHOB B sijipe. SnepHble cuiibl. JledekT macchl sipa.

Snepusle peakunu. [lenenue u CUHTE3 SIED.

Anepuuiii peaktop. TepmosinepHsiii cuHTe3. Ilpobmembl M NEPCNEKTHBBI SAEPHOMN
SHEPTreTUKU. DKOJOTUYECKHE ACIIEKTHI AI€PHON SHEPIETHUKH.

OneMeHTapHble yacTullbl. OTKpBITHE O3UTPOHA.

Metoapb! HaOMIOCHUS ¥ PETUCTPALIUU JIEMEHTAPHBIX YaCTHII.

@dyH1aMeHTaIbHbIE B3aUMOACHCTBHS. ENMHCTBO pusnueckol KapTHHBI MUPA.

TexHu4eckne ycTpoiMCTBa M NMPAKTUYECKOE NMPHUMEHEHME: T03UMETp, KaMmepa Buibcona,
SJIepHBIN peakTop, aToMHasi bomoOa.

Jlemoncmpayuu

CuéTuMK HOHU3UPYIOLIUX YaCTHLI.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol

HccnenoBanue TpekoB yacTHIl (110 TOTOBBIM (oTorpadusim).

Paznen 8. DiieMeHTHI aCTPOHOMUM M ACTPOPHU3UKH
Oransl pa3BUTHS acTpoHOMHUH. [IpuKkiagHOe 1 MUPOBO33pPEHUECKOE 3HAUEHUE ACTPOHOMMUHU.



Bun 3Bé3anoro Heba. Co3Be3aus, sipKue 3BE3/IbI, TUIAHETHI, UX BUAUMOE JIBH)KEHUE.

CounHeyHas cucrema.

Connue. ConneuyHast akTUBHOCTb. Mcrtounuk sHepruu ConHua u 3BE3A. 3BE3IBI, UX
OCHOBHBIEC XapaKTEePUCTHKU. /lnarpaMmma «CIeKTpaJIbHbINA KIacc — CBETUMOCTbY. 3BE3/bI [T1aBHOM
[I0CJIEI0BATEIBHOCTU.  3aBUCUMOCTb ~ «Macca — CBETHUMOCTb» Ul 3BE3J  IJIaBHOM
nocjeaoBarelbHOCTH. BHyTpeHHee crpoeHne 3BE34. CoOBpEeMEHHBIE MPEJCTABICHUS O
IIPOUCXOXKAECHNUN U 3BotoLuu CoslHLA U 3BE3]1. DTalnbl )KU3HU 3BE3 L.

Muineunsiii [1yTe — Hamia ["anaktuka. [Honoxenue u neuxenue Coinnuna B ['anaktuke. Tumbl
rajakTuk. PaguoranakTiuky v kBasapsl. YEpHBbIE ABIPHI B SApaX rajJakTHK.

Bcenennas. Pacmmpenne Bceenennoil. 3akon Xa0O6ma. PazOeranme ramaktuk. Teopus
Bonbioro B3peiBa. PennkroBoe nsimyyeHue.

Macmrabnas ctpykrypa Beenennoi. MeraranakTuka.

Hepewménnbie npo0ieMbl aCTPOHOMHH.

Yuenuueckue nabnooenus

HaOnroneHuss HEeBOOPYKEHHBIM IJ1a30M C UCHOJIb30BAaHUEM KOMITBIOTEPHBIX HMPUIIOKEHUIN
JUISL OIIpEJICNICHUS MOJI0KEHHsI HeOEeCHBIX 00BEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHBIE CO3BE3/MS
CeBepHOro noymapus u sipkue 3BE3/1bI.

Hab6monenus B Teneckon Jlynsl, minanet, Mieunoro Ilyrtu.

O000marniee noBTOpeHne

Ponp (u3MKM M acTpOHOMHM B SKOHOMHYECKOM, TEXHOJIOIMYECKOH, COLMAIBbHOM U
THYECKOH chepax AesITeIbHOCTH YeIOBEKA, POJIb K MECTO (PU3UKHU U ACTPOHOMHUH B COBPEMEHHOI
HAYYHOH KapTHHE MHpa, poib (U3HYEeCKOH Teopuu B (OPMHUPOBAHUHM MPEICTABICHUN O
¢u3nueckoil kKapTuHe MUpPA, MECTO (PU3UUECKOM KapTUHBI MHUpa B OOLIEM STy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX NIPEACTABICHUI O IPUPOJIE.

Me:xknpeameTHble CBSI3H

N3yuenne xypca ¢usuku 06a3zoBoro ypoBHsS B 11 Kiacce ocymiecTBIsSE€TCS € y4€TOM
COJIepKATENbHBIX MEXIIPEIMETHBIX CBsi3ed C KypcaMH MaTeMaTUKH, OWOJIOTMH, XUMMHH,
reorpadu U TEXHOJIOTHH.

Meowcnpeomemnuvle nonsimusl, CBS3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO MO3HAHMS:
SBJICHUE, HaydHbIH (akt, rumoresa, (usznyeckas BeIMYMHA, 3aKOH, TEOpHUs, HAONIOJIEHHE,
AKCIEPUMEHT, MOJIEIIMPOBAHKE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHUH, TPUTOHOMETpUYEeCKUe (YHKIIMH: CHHYC,
KOCHUHYC, TAHI€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOKIECTBO, BEKTOPbHI M HX
IOPOEKIIMM Ha OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB, MPOU3BOAHBIE 3JEMEHTApHBIX (DYyHKIIHIA,
NPU3HAKKU OJ00HS TPEYTOJIbHUKOB, ONpeeTIeHNE TUIOMAAN TUIOCKUX GUryp 1 00bEMa Tell.

Buonozus: >nexTpudeckue IBJICHUS B KUBOW MpUpPO/Ie, KoeOaTeIbHbIE TBUKEHUS B )KUBOU
MIPUPOJIE, ONITUYECKHE SIBICHUS B XKUBOU MPUPOE, ACUCTBUE palialliy Ha KUBbIE OPraHU3MBI.

Xumusa: CTpOEHHE AaTOMOB M MOJEKYJ, KPUCTAJUIMUECKas CTPYKTypa TBEpABIX Tell,
MeXaHU3Mbl 00pPa30BaHUs KPUCTAJUIMYECKON PEIIETKHU, CIIEKTPAIbHBIN aHAIN3.

l'eocpaghus: mMarHUTHBIE TONIIOCa 3€MJTH, 3aJIEKH MAarHUTHBIX PyZ, (poTochEMKa 3eMHOI
MIOBEPXHOCTH, MPEJCKA3aHNE 3EMIIETPSACEHUM.

Texnonozus: TMHUM DIIEKTPOIIEPENAY, TEHEPATOP MEPEMEHHOIO TOKA, JIEKTPOJBUIaTElNb,
WHAYKIIMOHHAs Te4yb, pajaap, paJuoNpuéMHUK, TeNeBU30p, aHTeHHa, TenedoH, CBY-neub,
IPOEKIMOHHBIN anmapar, BOJOKOHHAs ONTHKA, COJIHEYHas OaTapest.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 ®PU3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUAA

OcBoenne yueOHOro npeamera «Dusmka» Ha ypoBHE CpeqHEro oOIero odpa3oBaHUs
(6a30BBI  ypOBEHB) JIOJDKHO  OOECHEYHTHh  JOCTHXKEHHE  CICAYIOIIMX  JIMYHOCTHBIX,
METanpeMETHBIX U MTPEIMETHBIX 00Pa30BaTEIbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yNIbTaThl OCBOCHUS yueOHOTO mpeamera «DHU3MKa» TOJDKHBI OTPAXKaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOLIMXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHON BHYTPEHHEU
HO3ULIKMEH JMYHOCTH, CHCTEMOM LIEHHOCTHBIX OPHEHTAlMi, IO3UTHBHBIX BHYTPEHHHUX
yOeXJIeHUIM, COOTBETCTBYIOIMX TPAIUIHOHHBIM ILIEHHOCTSAM POCCHHMCKOro  OOILEeCTBa,
pacimpeHue KU3HEHHOTO OIBITAa M ONbITa JEATEIFHOCTH B MPOLECCE Peaan3allii OCHOBHBIX
HaIpaBJICHUH BOCIUTATEIBHON JESITEIPHOCTH, B TOM YUCIIE B YACTH:

1) rpaKIaHCKOro BOCIMTAHMA:

COPMUPOBAHHOCTh ~ TPAXKIAHCKOH MO3MLIMH  OOyYaromerocs Kak aKTUBHOTO U
OTBETCTBEHHOI'0 4JIEHA POCCUICKOI0 OOIIECTBa;

HOPUHATHE TPAJULMOHHBIX OOIIEYETOBEYECKMX T'YMAaHUCTUYECKHX M JE€MOKPATUYECKUX
IIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JICATEIBHOCTh B MHTEpEcax TPaKAaHCKOTO 0OIIecTBa,
y4acTBOBATh B CAMOYIPABJICHUN B 00pa30BaTEIbHON OpraHU3alHu;

yYMEHHUE B3aMMOJIEHCTBOBAaTh C COLMAJIbHBIMH HHCTUTYTaMH B COOTBETCTBHHM C HUX
(GYHKLIMSAMU M Ha3HAUEHUEM;

TOTOBHOCTb K TYMaHUTapHOW U BOJIOHTEPCKOMN EATEIBHOCTH;

2) NATPHOTHYECKOTO BOCTIUTAHHUSI:

c(OpMUPOBAHHOCTh POCCUIMCKOMN TPa’kJaHCKOM UAEHTUYHOCTH, TATPUOTU3MA;

[IEHHOCTHOE OTHOILIEHHE K TOCYAapCTBEHHBIM CHMBOJAM, JIOCTUKEHUSM POCCUHCKUX
yu€HBIX B 007aCTH (PU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

c(OpPMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUSI, STHYECKOTO TIOBE/ICHHUS;

CIOCOOHOCTh OLIEHUBATh CUTYALIMIO U IPUHUMATh OCO3HAHHBIE PEIIEHUs, OPUEHTHPYSCh Ha
MOpaJIbHO-HPAaBCTBEHHBIE HOPMBI U IICHHOCTH, B TOM YHCJIE B JICATEIBHOCTH YUEHOTO;

0CO3HAHME JINYHOT'O BKJIaJIa B IOCTPOCHUE YCTOHYMBOTO OyIyIIIEero;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOILIEHHE K MUPY, BKIIIOYAsi 3CTETUKY HayYHOT'O TBOPUECTBA, IPUCYILETO
buznueckoil Hayke;

5) TPyA0BOIr0 BOCIIUTAHUS:

UHTEPEC K Pa3InYHbIM cepam MpodeccuoHaNbHOM AeATeNbHOCTH, B TOM YHCIIE CBA3aHHBIM
Cc (u3uKOH M TEXHUKOW, YMEHHE COBEplIaTh OCO3HAHHBIM BbIOOp Oynymiel mpodeccun u
pean30BbIBaTh COOCTBEHHBIC )KU3HEHHBIE IJIaHbI;

TOTOBHOCTb M CHOCOOHOCTH K OOpa30BaHMIO M caMO0Opa3oBaHUIO B 00jacTu (U3MKH Ha
NPOTSKEHUH BCEH JKU3HU;

6) 9K0JIOrM4eCKOTr0 BOCIUTAHNSA:

c(OPMHPOBAHHOCTh HKOJIOTHYECKOM KYJIbTYphl, OCO3HAaHHE TIJI0O0AJIBHOTO Xapakrepa
9KOJIOTUYECKHUX MPOOIIEM;



IIJIAHUPOBAHUE U OCYLIECTBIICHUE ICHCTBUM B OKPYKAIOIIEH Cpelie Ha OCHOBE 3HAHUS LENei
YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA;

pacIIUpeHue OIbITa JEATEIbHOCTH  SKOJOTMYECKOM HANPABIEHHOCTH HAa OCHOBE
UMEoIIUXCcs 3HaHUi 110 (usuke;

7) IEHHOCTH HAYYHOT0 MO3HAHUS:

c(OPMUPOBAHHOCTH ~ MHUPOBO33PEHHUS, COOTBETCTBYIOUIETO  COBPEMEHHOMY  YPOBHIO
pa3BUTHs (PrU3HYECKON HAYKHU;

0CO3HaHHME LEHHOCTU HAY4YHOM JesTeIbHOCTH, TOTOBHOCTh B IPOLIECCE N3YyUEHUS (PU3UKU
OCYILIECTBIIATH MPOCKTHYIO U UCCIEA0BATEIBCKYIO ACATEIBHOCTh MHIAUBUAYAIbHO U B IPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATBI

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
ba3oBble Jjornueckue aecTBUA:

CaMOCTOSITENNbHO (DOPMYIMpPOBAaTh M aKTyalU3UpPOBaTh MpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPENIETIATH LEH IeATebHOCTH, 3aJaBaTh apaMeTPbl U KPUTEPHUH UX JTOCTHXKECHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMaTPUBAEMbIX (PM3NYECKUX SBICHUSX;

pa3pabaThIBaTh IJIaH pelieHus MPoOIeMbl C YIETOM aHaIUu3a UMEIOITUXCSI MAaTePUATTbHBIX
1 HEeMaTepUAJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBHI B JICSITEIBHOCTh, OIICHUBATH COOTBETCTBUE PE3YJIbTATOB IIEJISM,
OIICHUBATh PUCKHU IMOCIIECACTBUI JAESITEILHOCTH;

KOOPJAMHHUPOBATh M BBIMOJHATH PabOTy B YCIOBUSX PEATbHOrO, BUPTYAIBHOTO U
KOMOMHHPOBAaHHOTO B3aMMOJICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIUICHNE TIPU PELICHUH KU3HEHHBIX TPOOIeM.

ba3oBble uccienoBarenbcKue AeiiCTBUS:

BIQ/IETh HAYYHOW TEPMHHOJIOTHEW, KIIOYEBBIMU MOHATUSAMHU W MeToAamu (pu3mdeckoi
HaYKU;

BJIIQJICTh HABBIKAMH Y4Y€OHO-MCCIIEIOBATEIHLCKON U TPOCKTHOM NEATEIbHOCTH B 00JIaCTH
(GU3HKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY MOMCKY METOJ/IOB PEIICHUs 3a/1a4
bu3nYECKOro cofepKaHus, MPUMEHEHHUIO Pa3TUYHBIX METO/I0B TTO3HAHMS,

BIAJETh BHUAAMH JACSATEIBHOCTH MO MOJYYEHUIO HOBOTO 3HAHMS, €ro HHTEPIpPETaluu,
peoOpa3oBaHUIO U IPUMEHEHHUIO B PA3IMYHBIX YYEOHBIX CUTYaIUsAX, B TOM YUCIIE TIPU CO3TaHUU
y4eOHBIX MPOEKTOB B 00J1aCTH (PU3UKH;

BBISIBIIATH TPUYMHHO-CJICICTBEHHBIC CBSI3W M aKTyaJIM3UPOBaTh 3ajady, BBIJBUTATH
TUIOTE3y €€ PelIeHMs], HAXOAUTh apTyMEHTHI ISl IOKa3aTeIbCTBA CBOMX YTBEPKICHUM, 3a/1aBaTh
napameTphl U KPUTEPUH PEIICHNUS,

aHAJIM3UPOBATH MOJYICHHBIC B X0/ PEIICHUS 3a/1a4l PE3YJIbTaThl, KpUTUIECKH OIICHUBATH
UX JIOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBHSIX;

CTaBUTH U (POPMYITHPOBATH COOCTBEHHBIC 33]]a4l B 00pa30BaTEeNbHOM IeATETHbHOCTH, B TOM
YUCJIe MPU U3y4eHUN (HU3UKH,

JaBaTh OIEHKY HOBBIM CHUTYaIlUsIM, OLIEHUBAThH MPUOOPETEHHBIHN OIIBIT;

YMETh MEPEHOCUTH 3HAHUS 110 (PU3UKE B IPAKTHUUYECKYIO 00JIACTh )KU3HEACATEIbHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

BBIIBUTaTh HOBBIE UJIEH, IPEjIaraTh OPUTHHAIbHBIE TOAXO0/IbI U PEIICHUS;

CTaBUTh MPOOJIEMBI U 3a]]a4H, TONYCKAIOIINE albTepHATUBHBIC PEILICHUSI.



Pabora ¢ nundopmaumeii:

BJIaACTb HABbIKAMU ITOJIYYCHUA I/IH(i)OpMaL[I/II/I (1)I/I3I/I‘-IGCKOI‘O COACPpIKaHNUA U3 MCTOYHHUKOB
pasHbIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBJIATH IOUCK, aHalu3, CHCTEMaTU3alUl0 U
MHTEpIpeTanrio HHPOPMALIUU Pa3TMYHBIX BUOB U (OPM IMPE/ICTaBICHHS;

OLIEHUBATh JOCTOBEPHOCTH HH(POPMAIINY;

UCMOJIb30BaTh CPEJACTBA HMH(DOPMALMOHHBIX M KOMMYHMKAllUOHHBIX TEXHOJIOTUH B
pELICHUH KOTHUTUBHBIX, KOMMYHUKAaTHBHBIX M OpPraHM3aLMOHHBIX 3a1ad C COOMIOEHUEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKU 0€30IMaCHOCTH, THTUEHBI, PeCypcocOepekeHusl, MPaBOBbIX U
ATUYECKUX HOPM, HOPM MH(POPMALIMOHHOM 0€301acHOCTH;

CO3/1aBaTh TEKCThl (DU3UYECKOTO COAEP)KaHUS B pa3IMyHBIX (opMaTax c yd&ToMm
Ha3Ha4YeHUs THPOPMALIUU U LIEJIEBOM ayAUTOPUH, BBIOMPAsi ONITUMAIIbHYIO (OPMY IIPEICTABICHUS
U BU3yaJIU3alllu.

KoMMyHuKaTHBHBIE YHHBepcaJbHbIe yueOHbIe el CTBHA:

OCYILECTBIIAThH OOIIEHHE Ha ypoKaX (PU3UKU U BO BHEYPOUHOH JIESATEIbHOCTH;

pacrio3HaBaTh NPEANOCHUIKM KOHQIMKTHBIX CUTYallUil U CMATYaTh KOH(IIUKTHI;

Pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOIO TOYKY 3PEHHsI C MCIOJIb30BAHMEM S3BIKOBBIX
CPEICTB;

MOHMMATh U UCII0JIb30BATh IPEUMYILECTBA KOMAaH/IHON U MHAUBU1yaJIbHOU pabOTHI;

BbIOMpaTh TEMATUKy U METOJbl COBMECTHBIX IEHCTBHI C y4yéTOM OOILKMX HMHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4ICHA KOJUIEKTHBA,

IIPUHUMATh LEIM COBMECTHOM JAEATEIbHOCTH, OPIraHU30BbIBAaTH M KOOPAMHUPOBATH
JIEUCTBHSI 110 €€ JOCTHKEHHIO: COCTABIIATH IIJIaH IEHCTBUM, paCIPEIEATh PO ¢ YYETOM MHEHUI
YYaCTHUKOB, OOCYXAaTh pe3yJIbTaThl COBMECTHON PabOTHI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJa M KaKIOr0 Y4aCTHHKA KOMaHJbl B OOLIMI pe3ynbTaT
10 pa3paboOTaHHBIM KPUTEPHSIM;

IpejyiaraTb HOBBIE IPOEKTHI, OLICHMBATh MJAEH C MO3ULUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKOW 3HAYMMOCTH;

OCYLIECTBIATh ITO3UTUBHOE CTPATETHMYECKOE IIOBEACHUE B PA3IUYHBIX CHUTYalHUAX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKeHHE, ObITh HMHUIIMATUBHBIM.

PeryasitTuBHbIe YHHBepCaJIbHbIe Y4eOHbIC e CTBUSA
Camoopranu3aums:
CaMOCTOSITENIbHO OCYIIECTBIISTh IMO3HABATENIBbHYIO JEATENBHOCTh B 00JaCTH (U3UKH U
ACTPOHOMMH, BBISBIIATH IPOOJIEMBI, CTAaBUTH U (HOPMYIHPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIBHO COCTABJIATH IUIAH PELIEHUS PAacu€THBIX M KAYECTBEHHBIX 3a/ad, IUIaH
BBIMIOJTHEHUS] TMPAKTUYECKOM paboThl ¢ y4ETOM HMEIOLIUXCS PEecypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEANIOYTECHHI;
JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM;
pacUIMpsATh paMKH y4€OHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEINOYTEeHHH;
JienaTh OCO3HAHHBIA BBHIOOP, apTyMEHTHPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a
pELLECHHUE;
OLICHUBATh IPUOOPETEHHBIN OIIBIT;
CHOCOOCTBOBATh (POPMUPOBAHUIO U TIPOSIBIICHUIO SPYAULIMU B 0071aCTH (PU3HKH, TOCTOSHHO
MOBBIIIATH CBOM 00pa30BaTEIbHbIN U KYIbTYPHBII YPOBEHbD.
CaMOKOHTPOJIb, IMOLMOHAIbHBIN HHTEJIEKT:



JlaBaTh OLEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JEATEIHLHOCTh, OLIEHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIEIISIM;

BJIQJICTh HABBIKAMU TIO3HABATEILHOU PEQIICKCHH KaK OCO3HAHUS COBEPIIIAEMBIX IEHCTBUI
Y MBICIIUTEIIbHBIX IPOIIECCOB, UX PE3YJIBTATOB U OCHOBAHUM;

MCIIOJIb30BaTh MPUEMBI PeIICKCHH IS OLICHKH CUTYalllU, BEIOOpA BEPHOTO PEIICHHUS;

YMETh OLICHUBATh PUCKHU U CBOEBPEMEHHO IPUHUMATh PEIICHUS 110 UX CHIKEHHUIO;

MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHAIU3E PE3YJIbTATOB JIEATEIbHOCTH;

MPUHUMATH ceOsl, TOHUMAsi CBOM HEJIOCTATKU U IOCTOMHCTBA;

MIPUHUMATh MOTUBBI U @pPT'YMEHTBI IPYTUX MIPU aHAIN3E PE3yJIbTAaTOB AEATEIbHOCTH;

IIPU3HABaTh CBOE IIPABO U IIPABO APYTUX HA OIIUOKH.

B mporecce q0CTHKEHUS IMYHOCTHBIX PE3YJIbTATOB OCBOSHUS MPOTPAMMBI 110 (PU3HKE JUIS
YPOBHSI CpeAHEro 00IIero o0pa3oBaHUs y OOy4YaIOIIUXCS COBEPUICHCTBYETCS SMOIMOHAIbHBIN
UHTEJJIEKT, MPEANoaraonuil chopMUPOBAHHOCTD:

CaMOCO3HAaHUSsI, BKJIFOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOLIMOHAIBHOE COCTOSHHE,
BUJICTh HAIPABJICHUS PA3BUTHSI COOCTBEHHOM SMOIIMOHAIBHOM cepbl, OBITH YBEPEHHBIM B ce0e;

CaMOpETYJIMPOBAHUSI, BKIIFOYAIOIIET0 CAMOKOHTPOJIb, yMEHHE TPUHUMATh OTBETCTBEHHOCTD
3a CBOE MOBEJICHUE, CIIOCOOHOCTh aJaITUPOBATHCS K SMOIIMOHAIBHBIM U3MEHEHUSM U MPOSBIISThH
THOKOCTb, OBITh OTKPHITHIM HOBOMY;

BHYTpEHHEIl MOTHBAllMM, BKJIIOYAIOIIEH CTPEMIIEHHE K JOCTMIKEHMIO LEIU U YCIexy,
ONTUMU3M, UHUIIMATUBHOCTb, YMEHHUE JE€HCTBOBATh UCXO/S U3 CBOMX BO3MOXXHOCTEH;

SMIATHH, BKJIIOYAIONIEH CIIOCOOHOCTh MOHUMATh SMOIMOHAIBHOE COCTOSIHHE IPYTHUX,
YUUTBIBaTh €ro P OCYILECTBICHUH OOILIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOUAIOLIUX CIIOCOOHOCTH BBICTPAaWBAaTh OTHOIICHUS C JPYTHMU
JIOJIbMU, 3a00TUTHCSI, IPOSBISATH UHTEPEC U pa3pemiaTh KOHPIUKTHL.

MNPEAMETHBIE PE3YJIbTATHI

K xonny o6yuenus B 10 kjacce npeiMeTHble pe3ynbTaThl HA 0a30BOM YpOBHE JOJKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCSl YMEHUI:

JIEMOHCTPUPOBATh Ha MpUMeEpax posib U MecTO (PU3UKU B (POPMHUPOBAHMM COBPEMEHHON
Hay4YHOM KapTUHBI MHMpA, B Pa3BUTUHM COBPEMEHHOM TEXHUKH M TE€XHOJIOTHM, B IPAKTUYECKOU
JNeITeILHOCTH JIFOIEH;

YYUTBIBATh TPAHMIIBI TPUMEHEHUS H3YYEHHBIX (HU3UYECKUX MOJENei: MarepuanibHas
TOYKa, MHEpUUalbHAs CHCTeMa OTCU€Ta, aOCOJIOTHO TBEPIOE TENIO, UACATbHBIA Tra3, MOJIENU
CTPOEHHS Ta30B, XKHUJAKOCTEH M TBEPABIX TEJ, TOUEYHBIA AJIEKTPUUYECKUI 3apsii MpHU pelIeHUn
du3nUecKkux 3a1ay;

pacrio3HaBaTh (U3NYECKHE SBJIECHUS (MIPOLECCH) U OOBACHATH MX Ha OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJISPHO-KUHETUYECKOM TEOPHM CTPOEHHs BEUIECTBA M DIIEKTPOAUHAMUKH:
pPaBHOMEpPHOE U PABHOYCKOPEHHOE TPSMOJMHEWHOE [BMKEHUE, CBOOOJHOE TMaJieHHue Tell,
JIBIDKEHUE 110 OKPY)KHOCTHU, MHEPLIMSA, B3auMoieiicTBue Tei, 1uddys3us, 6poyHOBCKOE IBUKEHHUE,
CTpOEHHE KUIKOCTEH U TBEPIBIX TEJ, U3MEHEHUE 00bEMa Tel MpU HarpeBaHUM (OXJIAXKJIECHUN),
TEIJIOBOE PABHOBECUE, HCIIAPEHWE, KOHJICHCALWs, IUIABJICHHE, KPUCTAIIM3ALMs, KHUIICHHE,
BJIQ)KHOCTb BO3/yXa, IOBBIILICHUE 1aBJIEHUS T'a3a IPU €r0 HarpeBaHUM B 3aKPBITOM COCYJIE, CBA3b
MEXJy MapaMeTpaMu COCTOSIHMSI ra3a B M30IpoLieccax, AJIEKTpU3alus Tell, B3aUMOJAEHCTBHE
3apsi/ioB;



OIHCHIBATh MEXAHMUYECKOE ABM)KCHUE, WCIONB3Ys (PU3MYeCKHe BEIWYUHBI: KOOPAWHATA,
IyTh, MEPEMELIEHNE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHJIa, UMITYJIbC TeJld, KUHETHYECKAS
DHEprus, TMOTCHIMATbHAS JHEPrHs, MeXxaHudeckas paboTa, MeXaHWYeCKas MOIIHOCTH;, TpU
OTMCAHUU MPABWIHHO TPAKTOBATH (PM3MUECKUIN CMBICI HCTIOJIB3yEeMbIX BEIMYUH, UX 0003HAYCHHS
W eIUHUIbI, HAXOAUTHh (POPMYJIBI, CBSA3BIBAIONINE JAaHHYIO (DU3UUYECKYIO BEIUYUHY C JIPYTUMH
BEIMYHMHAMU,

ONMCHIBATh H3YYECHHBIE TEIUIOBBIE CBOMCTBA TEJI M TEIUIOBBIC SIBJICHHS, HCIIOJIb3Ys
¢bu3MYecKue BEIMYWHBL: JaBJIEHHWE Tra3za, TeMIeparypa, CPEeIHssl KHHETHYEeCKas >SHEprus
Xa0TUYECKOTO JIBUKEHUS MOJIEKYJ, CPEIHEKBAAPATUYHASA CKOPOCTb MOJEKYJ, KOJHUYECTBO
TEIUIOTHI, BHYTPEHHSISI DHEPrus, padora raza, Kod(h(HUIMEHT MOJIe3HOrO IEHCTBUS TEIJIOBOTO
JIBUTATEJIS; IPU OMTMCAHUH TTPABUJILHO TPAKTOBATh (DU3UYECKUN CMBICIT HCTIOJIb3yEeMbIX BEIHYHH,
uX OO0O3HAYEHUsS W EIUHUIIBI, HAXOAWTh (OPMYJIBI, CBS3BIBAIOIINE JaHHYI (U3HYECKYIO
BEJIMYHUHY C IPYTUMU BEIIMUUHAM;

ONUCHIBATh M3YYEHHBIC SJIEKTPUUECKHE CBOKCTBA BELIECTBA M JJIEKTPUUECKHUE SBICHUS
(mpotiecchl), UCHONB3YS (GU3UYECKUE BEIMUYMHBI: AIEKTPUUECKUN 3apsijl, AJIEKTPUYECKOoe MoIe,
HaNpsHKEHHOCTh  TMOJS,, MNOTEHUMAJ, Pa3HOCTh MOTEHUMAJIOB; IPU OINKWCAHWUU IPABHIIBHO
TPAKTOBATh (PU3WYCCKUI CMBICT HCIIOJIB3yeMbIX BEIWYMH, WX OOO3HAYCHUS W CAMHHIIBI;
yKa3bIBaTh ()OPMYIIbI, CBS3BIBAIOIINE JAHHYIO (DU3UUECKYIO BEIHYHUHY C IPYTUMH BETUYHMHAMU;

aHAIM3UPOBATh (U3UYECKUE TPOIECCHl M SIBICHUS, UCHONB3YS (U3MYECKUE 3aKOHBI U
MPUHLMIBL: 3aKOH BceMupHoro tarorenus, I, II m III 3axkonbl HproTOHA, 3aKOH COXpaHEHUS
MEXaHUYECKOW SHEPrUH, 3aKOH COXPAHEHHUS UMITYJIbCAa, MPUHUHUII CYIIEPIIO3ULIUNA CHII, TIPUHLIUI
paBHOIIPaBUsl NHEPLUUAIBHBIX CUCTEM OTCUETA, MOJIEKYJIAPHO-KUHETHUYECKYIO TEOPUIO CTPOCHUS
BEILIECTBA, T'a30BbIE 3aKOHBI, CBA3b CPEAHEH KWUHETHUYECKOM HSHEPrUU TEILIOBOIO JIBUIKEHUS
MOJIEKYJI C aOCOJIIOTHOM TeMIlepaTypoi, MEepBbI 3aKOH TEPMOJMHAMHKHU, 3aKOH COXpaHEHUS
AIIEKTPUUECKOTO 3apsijia, 3akoH KynoHa, mpu 5ToM paznuyaTh CIOBECHYIO (OPMYITUPOBKY 3aKOHA,
€ro MaTeMaTU4YeCKOe BhIpAKEHUE U YCIOBUA (TPaHUIIbI, 00JaCTH) TPUMEHUMOCTH;

OOBSCHSATH OCHOBHBIE MPUHIUIIBI IEHCTBUS MAIIMH, TPUOOPOB U TEXHHUYECKUX YCTPOUCTB;
pas3nuyaTh yCIOBUS UX O€30MaCHOTO MUCIOJIb30BAHUS B IIOBCETHEBHOM KU3HH;

BBITIOJIHSTh DKCIEPUMEHTHI IO HUCCIIENOBAHUIO (U3UYECKUX SIBJICHHUH M IMPOIECCOB C
UCIIONIb30BAaHMEM TPSMBIX W KOCBEHHBIX H3MEpeHui, TMpu 3TOM  (POpMYIHpPOBATH
npobiieMy/3aady U TUIIOTE3y Y4eOHOTO HKCIIEPUMEHTa, COOMPATh YCTAHOBKY U3 MPEIOKEHHOTO
000py1I0BaHUs, TPOBOUTH OIBIT U (JOPMYJIUPOBATH BHIBO/IHI,

OCYIIECTBIISITh TPSIMbIE M KOCBEHHBIE HW3MEPEHHUS (U3MUYECKUX BEIUYUH, TMPU STOM
BBIOMpATh ONTUMANBHBIN CIOCO0 W3MEPEHUS W HCIOJNb30BaTh W3BECTHBIE METOIBl OIICHKHU
MOIPEIIHOCTEN U3MEPEHU;

HCCJIEIOBATh 3aBUCIMOCTH MEXY (PU3NUYECKUMH BETMYUHAMU C HCTIOJIb30BAHUEM MPSIMBIX
U3MEpPEHUl, TPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (DUKCHpPOBATH Pe3yNbTaThl MOTYyYECHHOU
3aBUCUMOCTH (PU3MUECKUX BEIMYWH B BUJIE TAOIUIT U TpadMKOB, JIeJaTh BRIBOJIBI TIO PE3YJIbTaTaM
HCCIICAOBAHUS;

coOmo1aTh mpaBwiia 0€30MACHOTO TpyAa TMPU TMPOBEACHUU HCCICAOBAHHI B pamMKax
yueOHOrO0 9SKCIEepUMEHTa, Y4eOHO-UCCIEOBATENbCKOW W TPOEKTHOW  JIEATENHHOCTH C
HCIIOJIb30BaHUEM U3MEPHUTEIBHBIX YCTPOUCTB U TaOOPaTOPHOTO 000PYIOBaAHUS;

pemarh pacu€THBIE 3aJadyd C SIBHO 3aJlaHHOM (PU3WYECKOW MOJEIBIO, HCIOIB3YS
(bu3HYecKre 3aKOHBI U TIPUHITUIIBI, HA OCHOBE aHAJIM3a YCJIOBHS 3aJa4ll BBIOMpATh (PU3HUECKYIO
MOJIeJIb, BBIACHATh (PU3NYCCKUE BEIMYMHBI W (QOPMYIbI, HEOOXOIUMbIE s e€ peleHus,
MIPOBOANTH PACUEThI U OLICHUBATH PEATbHOCTh MOIYYEHHOTO 3HAYCHUS (PU3MYECKO BETHUNHBI,



peliaTh KauyeCTBEHHBIC 3aJaud: BBICTPAWBATH JIOTHYECKH HEMPOTUBOPECUUBYIO IIETIOUKY
paccyXJIeHUl ¢ OMOPOi Ha U3yUCHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBIICHMUS;

UCTIOJIb30BAaTh MPH PEHICHUH y4eOHBIX 33]1a4 COBPEMEHHbBIE MH(POPMALIMOHHbBIE TEXHOJIOTHH
JUISL TIOMCKAa, CTPYKTYpUPOBAHHUSA, UHTEPIPETAlMd W MPEICTaBICHUS Y4eOHOW U Hay4dHO-
HOMYJSIpHOM HGOpMaAIUU, TOTY4YEHHON U3 Pa3IMYHBIX HCTOYHUKOB, KPUTHYECKH aHAJTM3UPOBATh
MOJTy4aeMyr0 HHPOPMAIIHIO;

NPUBOJUTH MPUMEPHI BKJIaJa POCCHUICKUX M 3apyOCKHBIX YUEHBIX-(PH3UKOB B Pa3BUTHE
HAyKH, 00bACHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

MCIOJIb30BaTh TEOPETUYECKIE 3HAHUS 10 (DU3HKE B MOBCEAHEBHOM JKU3HU 17151 00ecTieYeHUs
0€30MacHOCTH TIpH OOpAIIEHUU ¢ MPUOOPAMH U TEXHHYECKUMHU YCTPOUCTBAMHU, JJII COXPaHEHUS
3JI0POBbSI U COOJIIOJICHHSI HOPM SKOJIOTMYECKOT0 TIOBEACHHUS B OKpYXKAOIEei cpejie;

paboTaTh B TPYIIIE C BBHIIIOJHEHUEM Pa3IMUHBIX COLIMATIBHBIX POJIeH, MJIaHUPOBATh paboTy
TpYOIbl, palMOHaIbHO pacHpeneNsTh OOS3aHHOCTH M IUIAHUPOBATh JIEATEIbHOCTH B
HECTAaHJAPTHBIX CUTYalHsAX, aJeKBAaTHO OLEHHUBATH BKJAJ KaXJIOTO W3 yYaCTHHUKOB TPYIIBI B
peleHne paccMaTpuBaeMOi POOIEMBI.

K xonny oOyuenust B 11 kiacce mnpeaMeTHble pe3yibTaTbl Ha 0a30BOM YpOBHE JOJKHBI
oTpaxkaTtb cHOPMHUPOBAHHOCTH y O0YUAIOIIUXCS YMEHUH:

JEMOHCTPUPOBATh Ha MpUMeEpax posib U MecTO (PU3UKH B (POPMHUPOBAHMH COBPEMEHHOMN
Hay4YHOM KapTUHBI MHUPA, B PA3BUTHUH COBPEMEHHOM TEXHUKM M TE€XHOJIOTHM, B IIPAKTUYECKOU
JEeSTENIbHOCTH JIFOJIEH, IeJIOCTHOCTD U €IMHCTBO (PU3UYECKON KapTUHBI MUDA;

VUUTBHIBATh TPAHUIBI TPUMEHEHUS M3YUYEHHBIX (QU3UYECKUX MOJENeN: TOYCUHBIH
AIIEKTPUUYECKHI 3aps/I, JIyd CBETa, TOUCYHBII HICTOYHUK CBETA, SIICPHASI MOJIECIIh aTOMa, HYKJIOHHAS
MOJIENTb aTOMHOTO Si/Ipa MPH perieHnH (PU3NIECKHX 3a/1a4;

pacrio3HaBaTh (U3MYECKHE SBJICHUS (IIPOLECCh) U OOBACHATH MX Ha OCHOBE 3aKOHOB
ANIEKTPOAMHAMHUKY U KBAaHTOBOM (DPU3MKH: 3JIEKTpUYEcKas MPOBOAMMOCTb, TEIJIOBOE, CBETOBOE,
XUMHYECKOe, MarHUTHOE JeHCTBUS TOKa, B3aWMOJEWCTBHE MArHUTOB, JIIEKTPOMArHUTHAs
WHIYKIWS, JCHCTBHE MAarHUTHOTO TOJS Ha IPOBOJHUK C TOKOM W JBWKYIIUHCS 3apsi,
AIIEKTPOMArHUTHBIE KOJIEOAHUSI U BOJIHBI, IPSIMOJIMHEHHOE PAaCIIPOCTPAHEHUE CBETA, OTPAKECHUE,
npejgomieHue, uHTepdepeHuus, Audpakiuus U IOJsApU3alus CBeTa, [JUCIEpPCHs CBeTa,
dorornekrpudeckuit 3pdext (hotorddekrt), cBeToBOE AaBieHNE, BOSHUKHOBEHHE JTHHEWYATOTO
CIIEKTpa aToMa BOJIOPOJIa, €CTECTBEHHAS! M HCKYCCTBEHHAs PalMOAKTUBHOCTB;

OIMCHIBATh HM3YYECHHBIC CBOMCTBA BEIIECTBA (DJEKTPUYECKHE, MAarHUTHBIC, ONTHYECKHE,
ANIEKTPUUYECKYIO MPOBOAMMOCTD PA3IUYHBIX CPEl) U 3JIEKTPOMArHUTHBIE SBJICHUS (TIPOLIECCHI),
UCTONB3Yysl (U3NYECKHE BEIMYMHBL: JJIEKTPUUECKUM 3aps], CHJIa TOKa, JJIEKTPUYECKOe
HaIpsDKEHUE, SJICKTPUIECKOE COMPOTUBIICHHE, PA3HOCTh IMOTEHITHAIIOB, AIEKTPOIBIKYINAS CHUIIa,
paboTa TOKa, WHIYKIHS MarHUTHOTO TOJs, cWia Awmrepa, cwia JlopeHna, WHIYKTHBHOCTD
KaTYIIKH, YHEPTUSl JIEKTPUYECKOT0 M MArHUTHOTO TOJIeH, MEepUoJ M YacToTa KojeOaHul B
KoJIeOaTeIbHOM KOHTYpE, 3apsi/l U Cujla TOKa B MPOIECCe TAPMOHUYECKUX AIIEKTPOMAarHUTHBIX
KoyleOaHni, (POKYCHOE PpACCTOSIHME W OINTHYECKash CWiIa JIMH3bL, TPH ONWUCAHWU TPABHILHO
TPAaKTOBaTh (PU3MUECKUI CMBICT WCIIOJB3YEMbIX BEIHYMH, WX OOO3HAUYCHUS W CIUHUIIB,
YKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3UUECKYIO BEJIHMUMHY C IPYTUMH BETUYHHAMU;

ONHUCBHIBATh M3YYECHHBIE KBAaHTOBbIE SBJICHUS M TPOLECCHI, HCHONB3yd (U3NYECKHE
BEJIMYMHBI: CKOPOCTHh AJIEKTPOMArHUTHBIX BOJIH, JUTMHA BOJHBI M YacTOTa CBETA, DHEPTUS H
uMnyasc (GOTOHA, TMEpPUOJ MoJypachana, 3HEpPrus CBsI3W ATOMHBIX SJep, NpPU OMHCAHUU
MPAaBUJIBHO TPAKTOBATh (DM3MUECKUN CMBICT HUCIOIB3YEMBIX BEIMYMH, UX OOO3HAYCHHS W



€MHMIIBI, YKa3bIBaTh (OPMYJIBI, CBS3BIBAIONINE MAaHHYIO (DU3MYECKYIO BEIMYUHY C JIPYTUMHU
BEJIMYMHAMU, BBIYUCIATH 3HAY€HUE (PU3NYECKON BEJTMUHHBI;

AHATM3UPOBATh (U3UYECKUE TIPOIECCHl M SIBICHHS, WCIONB3YS (U3MUECKUE 3aKOHBI H
npuHOMIBL: 3akoH OMa, 3aKOHBI MOCIEJOBATEIBHOIO M MapalieIbHOIO COEAMHEHUS
NPOBOAHUKOB, 3akoH JIxoyns—JleHna, 3akOH SJEKTPOMAarHUTHOM HWHAYKIHMH, 3aKOH
NPSAMOJIMHEHHOTO PAaCIpOCTPAHEHUsI CBETA, 3aKOHBI OTPAXKEHUS CBETA, 3aKOHBI MPEIOMIICHUS
CBeTa, ypaBHeHUE DifHINTeHA 1715 HoTod(h(DeKTa, 3aKOH COXPAHEHUS SHEPTUH, 3aKOH COXPaHEHUS
UMITYJIbCA, 3aKOH COXPAHEHHUS SJIEKTPUUYECKOTO 3apsijia, 3aKOH COXpPaHEHHsI MacCOBOTO 4HMCIa,
noctynatel bopa, 3akoH paaMOAaKTUBHOIO pacmaja, MpH O3TOM pa3inyaTh CIOBECHYIO
(GopMyIHpPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOE BBIPAKECHHWE M YCIOBHA (TpaHHUIBL, OOJIACTH)
IPUMEHUMOCTH,

OTIpEe/IeIATh HAIPaBJICHWE BEKTOpA MHAYKIUH MAarHUTHOTO MOJISi MPOBOJHHKA C TOKOM,
cuibl Amrnepa u cuiisl Jlopenna;

CTPOUTH U OMUCHIBATh H300paKEHNE, CO3/IaBAEMOE TUIOCKUM 3€pKajioM, TOHKOM JINH301;

BBITMIOJHATh JKCIEPUMEHTHl O HCCIECIOBAHHIO (PU3WYECKUX SIBICHUH M MPOLECCOB C
UCIIONB30BAaHUEM TMPSAMBIX W KOCBEHHBIX HU3MEpPEHHil: mpu dSToM  (HOpMyIHpOBaTh
po0iieMy/3aaqy v THIIOTE3y Y4eOHOTO IKCIIEPUMEHTa, COOMPATh YCTAHOBKY U3 TIPEIOKCHHOTO
000pyI0BaHUs, IPOBOIUTH OTIBIT ¥ (POPMYITHPOBATH BBIBOIBL;

OCYIIECTBIISITh MPAMBIE U KOCBEHHBbIE H3MEpeHHs (PU3MUECKHX BEIUYUH, MPH STOM
BBIOMpATh ONTUMANbHBI CHOCO0 H3MEpEeHUss M HCIOJIb30BaTh H3BECTHBIE METOJbI OIEHKU
IIOTPELIHOCTEN U3MEPEHUN;

HCCJICIOBATh 3aBUCUMOCTH (PH3UYCCKUX BEITUYHMH C HCIIOJIb30BAHUEM IPSMBIX U3MEPEHUM:
IpU ATOM KOHCTPYHUPOBATh YCTAHOBKY, (DMKCHPOBATh PE3ydbTaThl MOJIYYCHHOW 3aBUCHMOCTHU
buznyecKuXx BENWYMH B BHAE TaOMUIl W TpapuKOB, JAelaTh BBIBOABI IO pe3ylbTaTaM
UCCIICIIOBAHMS;

coOmoaTh TMpaBmia O€30MacHOTO TpyAa MPH MPOBEACHUM HCCIEJOBAHWN B paMKax
yu4eOHOro OJKCIEepUMEHTa, Y4eOHO-UCCIENOBATENbCKOW W MPOEKTHON JeATeIhbHOCTH C
UCTIOJIF30BAaHUEM M3MEPHUTENIBHBIX YCTPOMCTB U TAOOPaTOPHOTO 000PYAOBaHUS;

pemaTh pacu€THBIE 3aJa4d C SBHO 3aJaHHON (U3UYECKOW MOJEIbI0, HCIOIb3YS
dbuznyeckre 3aKOHBI M MPHUHIIUIBI, HA OCHOBE aHAJIM3a YCIOBUS 33/1a4d BHIOMPATh (PU3NYECKYIO
MOJIeIb, BBIACNATh (PU3NYECKUE BEIMUMHBI W (OpPMYIbl, HEOOXOAUMBIE sl e€ pelieHus,
MIPOBOJIMTH PAcUEThI U OIICHUBATH PEATbHOCTH MTOJIYICHHOTO 3HAYCHUS (PU3UYECKON BEITHUNHBI,

pemath KadyeCTBEHHBIC 3aJ[a4M: BBICTPAWBATH JIOTHYECKH HEMPOTHBOPECUUBYIO IICTIOYKY
PacCyXXJIEHUI ¢ OTIOPOH Ha M3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PM3UYECKHUE SIBJICHUS,

MCIIONIb30BATh MPH PEIICHNUN YIeOHBIX 33/1a4 COBPEMEHHbIE HH()OPMAIIMOHHBIE TEXHOJIOTUU
JUISL TIOUCKA, CTPYKTYPUPOBAHUS, HWHTEPIPETAIMA W TPEJCTABICHHUS YYeOHOW W HAydHO-
MOMYJISIPHOUM WH(GOPMAITUH, TTOTyYSHHOW M3 Pa3IMYHBIX HCTOYHUKOB, KPUTHICCKH aHATU3HPOBATh
MOJTy4aeMyr0 HHPOPMAITHIO;

OOBSCHSATH IPUHIIUIIBI IEHCTBUS MAIIUH, TPHOOPOB M TEXHUYECKUX YCTPOMCTB, pa3andaTh
YCIIOBHS UX 0€30ITacCHOTO MCIIOJIb30BAHMSI B TIOBCETHEBHOM JKU3HU;

MPUBOJIUTEH TMPUMEPHI BKJIaJa POCCUUCKHAX W 3apyOeHBIX YUEHBIX-(PU3NKOB B Pa3BUTHE
HAyKH, B 00BsCHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA,

UCIIOJIb30BaTh TEOPETUYECKIE 3HAHUS 10 (PU3HKE B MOBCEAHEBHOM JKU3HU JIJIs1 00€CTIeUeHUS
0e30MacHOCTH U OOpalEeHUH ¢ MPUOOPAMH M TEXHUYECKUMHU YCTPOMCTBaAMHU, AJISi COXPAaHEHUS
3JI0pOBBS U COOJIIO/IEHUS HOPM 3KOJIOTHUYECKOTO MOBEACHUSI B OKpY Kaloleil cpee;



paboTaTh B IPYIIE C BHITOJTHEHUEM PA3IUYHBIX COLMAIBHBIX POJIeH, MIIaHUPOBaTh paboTy
TPYNIbI, palMOHAIBHO paclpeneNiiaTh OOS3aHHOCTH W IJIAHUPOBAaTh JEATENbHOCTH B
HECTAaHJAPTHBIX CUTYyalMSAX, aJ€KBATHO OLICHMBATh BKJIAJ Ka)XKIOI'O M3 YYaCTHUKOB I'PYIIIBI B
pelIeHne paccMaTpuBaeMoil MpooIIeMBl.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
HaumeHoBaHue DneKTpoHHbIe
N pa3iesioB M TeM (ungpposnie)
n/n KonuyecrBo yacoB  oOpa3oBarteiibHbIE
NMPOrpamMMbl
pecypcsbl
Beero KonTtposabubie
padoThI
Pazgen 1. PU3UKA U METO/JAbI HAYYHOI'O IO3HAHUSA
1.1 ®u3rKa U METO/Ibl HAYYHOTO MMO3HAHUS 2
Hroro no pazneny 2
Pazgen 2. MEXAHUKA
2.1 Kunemaruka 5
2.2 Hunamuka 7
2.3 3aKOHBI COXPaHEHUS B MEXAHUKE 6 1
Wroro no pazneny 18

Paznea 3. MOJIEKYJISIPHASA ®PU3NKA U TEPMOJINHAMUKA

OCHOBBI MOJIEKYJISIPHO-KUHETHIECKON
3.1 TEOpUH 9

IIpakTHyeckue
padoThI

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

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

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

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

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



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

3.2 OCHOBBI TEPMOJIMHAMHUKHU
ArperaTHbple COCTOSTHUS BEIICCTBA.
3.3 ®a30BbIe IEPEXOIBI

Hroro no pazneny
Pa3nen 4. JIEKTPOAUHAMUKA

4.1 DNEeKTpOoCTaTHKA

42 [TocTostHHBIH 37eKTpUYecKuii TOK. TOKH B
' Pa3IMYHbIX Cpelax

Wroro no pazneny

PesepBHOE Bpemst

OBIIEE KOJIMYECTBO HACOB I10
[TPOIT'PAMME

10

24

10

12

22

68

bubmuoreka [JOK
https://m.edsoo.ru/7f41bf72
but6mmoreka [JOK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [IOK
https://m.edsoo0.ru/7f41bf72
bubmuorexa [JOK
https://m.edsoo0.ru/7f41bf72



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

11 KUIACC

HanmenoBaHmue pa3iesioB U TeM
NMPOrpamMMbI

Ne ni/n

Pazgen 1. QJIEKTPOAUNHAMUKA

MarauTHoe noJie. DJIeKTpOMarHuTHas
WHIYKIS

11

Hroro no pazaeny

Paznen 2. KOJIEBAHUSA U BOJIHbI

MexaHnYecKre U dJICKTPOMArHUTHEIC
2.1 KoJeOaHus

Mexanndeckue u SJICKTPOMArHUTHBIC
2.2 BOJIHBI

2.3 Ormruka

Hroro no pazaeny

KoaunuecTBO 4acos

Bcero

11

11

10

24

KoHnTtpoasHbie
padoThbI

Paszea 3. OCHOBBI CIIEITUAJIbHOM TEOPUU OTHOCUTEJIBHOCTH

OCHOBBI CIICLIMAJIbHOM TCOpUHU
3.1 OTHOCHUTCIIBHOCTH

Hroro no pazneny

Pa3znen 4. KBAHTOBAS ®U3UKA

4.1 DJ1eMEHTHI KBAHTOBOU OITTUKU

4

1

IIpakTnyeckue
padoThbI

JIeKTPOHHbIE
(uudposbie)
o0pa3oBaTejibHbIE

pecypchbl

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

bubmnoreka LIOK
https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

bu6nuorexa [IOK
https://m.edsoo.ru/7f41c97c

bu6mmorexa [IOK
https://m.edsoo.ru/7f41c97c

bubnunoreka LIOK
https://m.edsoo.ru/7f41c97c¢c



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

4.2 Crtpoenue aToma 4
4.3 ATOMHOE PO 5
Hroro no pazneny 15

Paznea 5. 3JIEMEHTBI ACTPOHOMUWHU U ACTPOPU3UKHU

5.1 DNEeMEHTHI aCTPOHOMUU U acTpOPU3UKU 7

Htoro no pazneny 7

Paznen 6. OBOBIIAIOIIEE ITIOBTOPEHUE

6.1 O6o06mmato1iee MOBTOPeHHE 4
Hroro no pazneny 4
PesepBHOE Bpemst 3

OBIIEE KOJIMYECTBO HACOB 10

I[TPOTPAMME 08

bubnunoreka LIOK
https://m.edsoo.ru/7f41c97c
bubnunorexa LIOK
https://m.edsoo.ru/7f41c97c

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

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



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




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
Tema ypoxa
n/u yp
®usuka — HayKa 0 IPUPOJE.
1 Hayunble MeTO1bI HO3HAHUSA

OKPY’KaroILero Mupa
Posb 1 MectTo ¢uzuku B
(GbopMHPOBAHNU COBPEMEHHOM

2 Hay4YyHOW KapTUHBI MUDA, B

IIPAKTUYECKOMN NEATEIBHOCTH

TroAeu

Mexannueckoe IBUKEHUE.

OTHOCHTEIBHOCTh MEXaHUYECKOTO

nemxenud. [lepemenienue,

CKOPOCTb, YCKOPEHHE

PaBHOMEpHOE NPSAMOJIMHENHOE

JBU)KEHUE

PaBHOyCKOpeHHOE

IPSIMOJIMHEMHOE IBUKEHUE

CBobOoniHOe najieHne. Y ckopeHue

¢BOOOIHOTO ITaIEHUSA

KprBonuHeliHOE BHKEHUE.

7 JIBM>KeHHE MaTepUaIbHON TOUKH
10 OKPY>KHOCTH

KoanuecTBo yacoB

Bcero

KoHTpoJsbHbIE
padoTsbI

IIpakTnuyeckue
padoThbI

Jlara

U3YyYCHUA

03.09.2024

05.09.2024

10.09.2024

12.09.2024

17.09.2024

19.09.2024

24.09.2024

JIeKTPOHHBbIE M (pPOBbIE
o0pa3oBaTe/ibHbIE

pecypcsbl

bubmnoreka IIOK
https://m.edsoo.ru/ff0c32e2

bubmnoreka IIOK
https://m.edsoo.ru/ff0c33e6

bubanoreka LIOK
https://m.edsoo.ru/ff0c3508

bu6nuorexa [IOK
https://m.edsoo.ru/ff0c3620
bubnunotexa LIOK
https://m.edsoo.ru/ff0c372e
bubnunorexa LIOK
https://m.edsoo.ru/ff0c39cc

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



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

10

11

12

13

14

15

[IpuHLIMII OTHOCUTEIBHOCTH
lNanuesa. MaepuuanbHble
cuctemsbl otrcueta. [IepBriil 3akoH
Hrrotona

Macca tena. Cuia. [punnun
Cynepno3uinuu cuil. Bropoii 3akoH
HeroToHa m1a maTepuanbHOU
TOYKH

Tperuii 3akoH HeroToHa 1151
MAaTEepUAIbHBIX TOYEK

3aKoH BCCMHPHOI'O TATOTCHUS.

Cuna tsoxectu. [lepas
KOCMHUYECKasi CKOPOCTh

Cuna ynpyroctu. 3akoH ['yka. Bec
Tena

Cuna tpenus. Koaxpopunuent
TpeHus. Cuia COpoTUBIEHUS NIPU
JBUXXCHUMU TCJIa B ) KUJAKOCTHU HUIIN
rase

[TocTynaTenbHO€E U BpaliaTeabHOe
JIBIDKEHHE a0COJIFOTHO TBEPIOTO
tena. MoMeHT cuisl. [1nedo cuisbl.
VYcnoBust paBHOBECHS TBEPAOTO
Tena

HNMnynbsc MaTepuanbHOU TOUKH,
CHUCTEMBI MATEPHUAIIBHBIX TOYEK.
Nmnynbe cuiibl. 3aKOH
COXPaHEHHUs UMITYJIbCA.
PeaktuBHOE ABUKECHME

26.09.2024

01.10.2024

03.10.2024

08.10.2024

10.10.2024

15.10.2024

17.10.2024

22.10.2024

bubnunorexa LIOK
https://m.edsoo.ru/ffOc3be8

but6mmoreka [IOK
https://m.edsoo.ru/ffOc3be8

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

bubnuorexa [JOK
https://m.edsoo.ru/ff0c3d00

bu6anoreka LIOK
https://m.edsoo.ru/ff0c3el8

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc3f76

but6mmorexa [IOK
https://m.edsoo.ru/ff0c41a6

but6mmorexa [IOK
https://m.edsoo.ru/ff0c43d6



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

16

17

18

19

20

21

PaboTa 1 MOILITHOCTH CHJIBI.
Kunernueckas sneprus
MaTepuaibHOU ToukH. Teopema 06
W3MEHEHUU KUHETUYECKON
SHEPrUu

ITorenuumanbHas 3HEprus.
[loTeHumanbHas 3HEPrUs yrpyro
1e(OPMHUPOBAHHON MTPYKHUHBI.
ITorennumansHas sHEeprus Tena
BOJIM3M TIOBEPXHOCTH 3eMITH

ITorennmanpHBIC U
HETIOTEHIMAJIbHBIE CHIIBI. CBSA3b
pabOTHI HEITOTEHITUATBHBIX CHII C
N3MEHEHHEM MEXaHNnIeCKOH
SHEPrUH CUCTEMBI TeJl. 3aKOH
COXPAaHEHHUS MEXaHUYECKOU
DHEPIrUU

JlaGopaTtopHast pabota

«HccnenoBanue CBA3U pa6OTLI

CHJIbI C UBMCHCHUECM
MCXAaHUYCCKOH SHECPIr'Un TCJIa Ha

IpUMEPE PACTSHKEHHS PE3UHOBOTO
KTyTa»

KonTponpHas pabota mo teme
«Kunemaruka. /lunamuka. 3akOHbI
COXPAHEHHUS B MEXAHUKE

OCHOBHBIC TIOJIOKCHUS
MOJICKYJIAPHO-KMHETHUYCCKOU

24.10.2024

29.10.2024

31.10.2024

05.11.2024

07.11.2024

12.11.2024

bubnunorexa LIOK
https://m.edsoo.ru/ff0c4502

bubmnoreka IIOK
https://m.edsoo.ru/ffOc461a

bu6anoreka LIOK
https://m.edsoo.ru/ff0c478c

bubnunorexa LIOK
https://m.edsoo.ru/ff0c4b74
but6mmorexa [IOK
https://m.edsoo.ru/ff0c4dc2



https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

22

23

24

25

26

27

28

29

30

Teopuu. bpoyHOBCKOE IBUKEHUE.

Huddy3us

Xapaxkrep JBUKECHUS U
B3aMMOJICHCTBHS YaCTHUIL
BeliecTBa. Mojienu cTpoeHus
ra3oB, JKUJKOCTEH U TBEPIBIX TeJ

Macca MOJICKYIJIL. KomugecTBo
BemecTna. IlocTossHHAs ABoranpo

TerioBoe paBHOBECHE.
Temneparypa u e€ u3MepeHue.
IIIxana remneparyp Llenbcus

Hneanpusii raz 8 MKT. OcHoBHOE
ypaBueHue MKT

AOcomoTHas TeMIeparypa Kak
Mepa CpelHEe KNHETUYECKOU

SHEPTUH ABHKCHUS MOJIEKYIL.
YpaBHeHue Menzeneena-
Knanelipona

3akoH JlanpToHa. ["a30BBIC 3aKOHBI

JlaGoparophas pabora
«Hccnenosanue 3aBUCUMOCTH
MEXy TTapaMeTpaMH COCTOSTHHS
pa3peKEHHOTO Ta3ay

I/IBOHpOI_ICCCH B NACAJIbHOM Ira3c u
ux rpa@nquKoe MNpeaACTaBJICHUC

BuytpenHssis sneprus
TEPMOJINHAMHUYECKONU CUCTEMBI U

14.11.2024

19.11.2024

21.11.2024

26.11.2024

28.11.2024

03.12.2024

05.12.2024

10.12.2024

12.12.2024

bubmnoreka IIOK
https://m.edsoo.ru/ffOc4fde

but6mmoreka [JOK
https://m.edsoo.ru/ffOc511e

but6mmorexa [IOK
https://m.edsoo.ru/ff0c570e
bubnunoteka LIOK
https://m.edsoo.ru/ff0c5952



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

31

32

33

34

35

36

37

38

39

CrocoObI €€ U3MEHEHHS.
KonuuecTBo Temnotsl u padora.
BHyTpeHHsis1 Heprus
OJIHOATOMHOTO HJICATLHOTO ra3a

Bunp! Termonepenaun

VY nenbHas TEMIIOEMKOCTD
BemecTBa. KoandecTBo TEIUIOTHI
IIpH Terutonepenaye. AnnadaTHbIi
po1iecc

[TepBblii 3aKOH TEPMOIUHAMUKHU U
€ro MpuUMEeHEeHHUe K U30IpoIeccam

HeoGpatumocTs npoiieccoB B

npupoze. Bropoii 3akox
TEPMOAUHAMUKHU

[Tpunuun nevicreus u KIT
TENJIOBOM MAaIlIMHBI

ukn Kapno u ero KII/]

DKOJI0rH4ecKue mpoodaeMbl
TEIUIOPHEPTeTUKHI

O60061maromuit ypok
«MonexynsipHas Gpusuka. OCHOBBI
TEPMOJMTHAMHUKI

KonrtponbHas pabora no teme
«MonexynsipHas Gusuka. OCHOBBI
TEPMOAMHAMHKI

17.12.2024

19.12.2024

24.12.2024

26.12.2024

14.01.2025

16.01.2025

21.01.2025

23.01.2025

28.01.2025

but6mmoreka [IOK
https://m.edsoo.ru/ff0c5c36

bubmuoreka [{OK
https://m.edsoo.ru/ff0c5c36

bubnunoreka LIOK
https://m.edsoo.ru/ffOc5efc

bu6nmmotexka [IOK
https://m.edsoo.ru/ff0c6230

bubmuoreka [{OK
https://m.edsoo.ru/ff0c600a

but6mmorexa [IOK
https://m.edsoo.ru/ff0c6938

but6mmorexa [IOK
https://m.edsoo.ru/ff0c6a50



https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50

40

41

42

43

44

45

46

47

48

[TapooGpa3zoBanue u
KoHieHcanus. MicnapeHue u
KUTICHHE

AOComI0THAs M OTHOCUTEIIbHAS
BJIQ)KHOCTb BO3/1yXa.
Hacpliennslii map

TBépnoe teno. Kpucrammueckue
U amopdHbIe Tena. AHU30TPOMIHS
CBOMWCTB KpUCTAILIOB. JKujkue
kpucrtasuibl. COBpeMEHHbIE
MaTepHUAIIbI

[lnaBiieHre ¥ KPUCTATLTH3AIIHS.
VY ienbHas TEII0Ta [UIABICHUSL.
Cybnumanus

VYpaBHeHuHe TEI0BOro Oananca

DIeKTpu3anus Tel.
DnekTpuueckuil 3apsia. /[Ba Buaa
ANEKTPUUECKUX 3aPSIOB
[IpoBOTHUKY, AUIIIEKTPUKH U
MOJTYNPOBOIHUKH. 3aKOH
COXPAHEHHUS PIEKTPUUECKOTO
3apsna

B3aumopeiicTBue 3apsa0B. 3aKOH
Kynona. Toueunsrii
SIEKTPUYECKHI 3apsi]T

Hanpsk€HHOCTB 2IIEKTPUYECKOTO
nosist. [IpuHnun cyneprnosunuu

30.01.2025

04.02.2025

06.02.2025

11.02.2025

13.02.2025

18.02.2025

20.02.2025

25.02.2025

27.02.2025

Bu6muoreka [JOK
https://m.edsoo.ru/ffOc63b6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c64d8

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc65f0

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

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

bu6nmoreka [JOK
https://m.edsoo.ru/ffOc6bcc

bu6mmorekxa [IOK
https://m.edsoo.ru/ff0c6bcc

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc6ced

bubmuoreka [JOK
https://m.edsoo.ru/ffOc6df2



https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2

49

50

51

52

53

54

55

ANEKTPUYECKUX MOJIeH. JInHun
HaIPSKEHHOCTH

Pabota cuit 31eKTpocTaTuuecKoro
noiisa. ITorenrnman. Paznocts
[IOTEHIIAAIOB

HpOBOI[HI/IKI/I H JUDJICKTPUKH B
SJICKTPOCTATUYCCKOM II0JIC.
I[I/IBJ'ICKTpI/I‘leCKaH IIPOHHULIACMOCTDb

OnexrpoéMkocTs. Konaencarop

DIEeKTPOEMKOCTD TIJIOCKOTO
KOHJICHCATOpa. JHEeprus
3apsDKEHHOTO KOHJIEHCAaTopa

JlaGopaTtopHnast pabota
"N3mepenue 2IeKTpOEMKOCTH
KOHzieHcaropa"

[TpuHIMD AEHCTBUS U
pUMEHEHHE KOH/IEHCATOPOB,
KOTIMPOBAJILHOTO aIlapara,
CTPYHWHOTO IIPUHTEPA.
DJeKTpocTaTHUecKas 3alluTa.
3a3eMIIeHHE AIEKTPOIIPUOOPOB

DIIEKTPUUECKUI TOK, YCIOBHS €r0
cymiectBoBanus. [locTosHHBIN
Tok. Cuia Toka. Hanpsikenue.
Conpotusnenue. 3akoH Oma Jist
ydacTka 1enu

04.03.2025

06.03.2025

11.03.2025

13.03.2025

18.03.2025

20.03.2025

25.03.2025

Bu6muoreka [JOK
https://m.edsoo.ru/ffOc6f00

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7018

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7126

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c72c0



https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

56

57

58

59

60

61

ITocnenoBarenbHOE,

napauiciibHOC, CMEIIAHHOC

COC/IMHCHHUE MTPOBOTHUKOB.
JlaboparopHas pabora «/3ydenue

CMEIIaHHOTO COSANHEHUS
PE3UCTOPOBY

Pabora u MomHocCTh
AIEKTPUYECKOTO TOKA. 3aKOH
[xoynsa-Jlenna

3axon Oma 15 TOJIHOM
(3aMKHYTOM ) 2JIEKTPUIECKON
uenu. Koporkoe 3aMbIkaHue.
JlaGopaTtopHnas pabota
«M3mepenne DJ1C ucrounmka
TOKa ¥ €r0 BHYTPEHHETO
COITPOTHBIICHUS

DNEKTPOHHAs POBOJUMOCTb
TBEPJIBIX METAJIIOB. 3aBUCUMOCTD
COINPOTUBIICHUS METAJLJIOB OT
TeMIepaTypsbl.
CBepxnpoBOAUMOCTh

DJIEKTPUYECKHI TOK B BAKYYME.
CBolicTBa 3JIEKTPOHHBIX ITYYKOB

[TomynpoBOIHHUKY, UX
coOCTBEHHas U MPUMECHast

npoBoauMocThk. CBoiicTBa p—N-
nepexona. [lonynpoBogHUKOBBIE
puoOOpHI

0.5

0.5

27.03.2025

08.04.2025

10.04.2025

15.04.2025

17.04.2025

22.04.2025

but6mmoreka [JOK
https://m.edsoo.ru/ff0c74f0

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

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc7ae0

but6mmoreka [JOK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

62

63

64

65

66

67

68

DIIEKTPUUECKHI TOK B paCTBOpPax
U paciuiaBax 3JEKTPOJIUTOB.
DIIEKTPOIUTHYECKAS
JMccouuanus. JIEKTPOIU3
DIIEKTPUUYECKHH TOK B ra3ax.
CaMOCTOSTENbHBIN 1
HECAMOCTOSITEIbHBIN pa3psij.
Monnus. [Inazma
DIIeKTpUYECKHE MTPUOOPHI U
YCTPOMCTBA U UX PAKTHYECKOE

npuMeHeHue. [IpaBuia TeXHUKH
0€e30IacHOCTH

Oo6o0maromuit ypok
«OQNEKTPOANHAMUKAY
KonrtponbHas pabora no teme
«Qnekrpocraruka. [TocTossHHBIN
3NeKTpudecKkuii ToK. Toku B
Pa3IMYHBIX CPEAax»
/Beepoccuiickast mpoBepovHas
paboTa npu NpoBeIeHNH Ha
OyMaXHOM HOCUTEJE

PesepsHsliit ypok. KonTponbHas
pabota o Teme
"OnexTponnHamuka"

PesepBHbIil ypok. O6o0maromuii
ypok 1o TeMam 10 kitacca

OBIIEE KOJIMYECTBO HACOB 10
I[TPOTPAMME

68

24.04.2025

29.04.2025

06.05.2025

08.05.2025

13.05.2025

15.05.2025

20.05.2025

bubnunorexa LIOK
https://m.edsoo.ru/ff0c82ba

but6mmoreka [IOK
https://m.edsoo.ru/ff0c84ae

bubmuoreka [{OK
https://m.edsoo.ru/ffOc86fc

bubmuoreka [{OK
https://m.edsoo.ru/ff0c88be

bubanoreka LIOK
https://m.edsoo.ru/ffOc8a8a

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

but6mmorekxa [IOK
https://m.edsoo.ru/ffOc8f6c



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KVIACC
KoanuecTBo yacoB

Ne Tlata JJeKTpOHHBbIE N (pPOBbIE
/i Tema ypoka Beero KonrTpoabnbie IIpakTuyeckue — o0pa3oBaTejIbHbIE
padoThI padoThbI pecypcsl
[TocTostHHBIE MATHUTHI U UX
B3anMo/ieiicTBie. MarHuTHOE
ToJIE. BiKTOp MarHuTHOM 1 bubnrorexa LIOK
. 03.09.2024  https://m.edso0o.ru/ff0c9778
WHIYKIUK. JIMHUY MarHuTHOM
WHAYKIUU
MaruauTtHoe noJie IpOBOJAHUKA C
TokoM. OnbIT Dpcreaa. 1 bubnuorexa [JOK
B3aunmMoeiicTBre MPOBOAHUKOB C 04.09.2024  https://m.edsoo.ru/ff0c98fe
TOKOM
JlabopaTtopHas pabora «3yuenue Bubmorexa [IOK
MATHHTHOTO HOIA KAty © 1 1 10.09.2024  https://m.edsoo.ru/ff0c98fe
TOKOM
JlelicTBME MarHUTHOTO TTOJISI HA
MIPOBOAHMK C TOKOM. Cuiia
Awmmnepa. JlaboparopHast pabota Bubimorekxa LIOK
«Hccrefiopatne IeHCTBHS L L 11.09.2024  https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOTO MarHMWTa Ha PamMKy ¢
TOKOM
JlelicTBME MarHUTHOIO TTOJISI HA
BIK Csl 3apSKEHHYIO
fllacm}l]lu;.yéonna le)peHua.yPa60Ta 1 bubmorexa LIOK
17.09.2024  https://m.edsoo.ru/ff0c9df4
cunel JIopenna
DNeKTpOMarHuTHAS UHTYKITHSL.
[ToTok BeKTOpa MarHUTHOM 1 18.09.2024


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

10

11

12

unaykuud. IJ1C uHIyKIHU.
3aKOH 3JIEKTPOMarHuTHOM
unaykiuu dapanes
JlaGopaTopHas pabota
«HccnenoBanue siBICHUS
ANEKTPOMArHUTHOM HHTYKIIUU
NHaykTUBHOCTD. SIBIICHUE
camounnykuuu. O/1C
CaMOUHYKIMH. DHEPIUsl
MarHUTHOTO IOJIS KaTYIIKH C
TOKOM. DJIEKTPOMArHuTHOE MOJIe
TexHuyeckue ycTpoiicTBa 1 UX

INPpUMCHCHHUC: IIOCTOAHHBIC
MAarHuThl, 3JICKTPOMArHUThI,

QJICKTPOABUTATCIIb, YCKOPUTCIIN
QJICMCHTApPHbIX YaCTHUL,
HWHAYKIIUOHHAS 11€Yb

Oo6o06maromuit ypok «MarHutHoe
noJie. DNEeKTPOMarHuTHas
WHIYKITASD)

Kontponbnas paborta o teme
«MarsuTHoe noJe.
DNEeKTpOMAarHUTHAS WHITYKIHSDY

CB0OOOIHBIE MEXaHUUECKUE
kosnebanus. [[apmoHnueckue
KojebOaHus. YpaBHEHHE
TapMOHUYECKHUX KOJICOAHUH.
[IpeBpatienue sHepruu

24.09.2024

25.09.2024

01.10.2024

02.10.2024

08.10.2024

09.10.2024

but6mmoreka [IOK
https://m.edsoo.ru/ff0cal50

bubmuoreka [{OK
https://m.edsoo.ru/ff0ca600

bubnuoreka [{OK
https://m.edsoo.ru/ffOcab82

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

but6mmoreka [IOK
https://m.edsoo.ru/ffOcaf06



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

13

14

15

16

17

JIaboparopHas paboTa
«HccrenoBanue 3aBUCMOCTH
Mepuo/ia MaJibIX KoJiebaHuM rpy3a
Ha HUTU OT AJINHBI HUTU U MACChI

rpy3a»
KonebaTenbHbIl KOHTYD.
CB0OOOIHBIE 3TIEKTPOMArHUTHHIE

KoJIcOaHUA B HICATBHOM

KoJIeOaTeIbHOM KOHTYPE.
AHaorus Mexmay

MEXaHUYECKUMHU U
AJIEKTPOMArHUTHBIMHU
KoJIeOaHUAMU

®opmyna Tomcona. 3akoH

COXpPAaHCHUS DOHCPIUU B
nacajibHOM KOJIeOaTeIIbHOM

KOHTYpe

[Ipencrasnenue o0 3aTyxaromux
KoseOaHusx. BeiHyKIeHHBIE
MeXaHHYECKHE KOJIeOaHus.
Pe3onanc. BeinyxneHnsie
AJIEKTPOMArHUTHBIE KOJIeOaHUs

IIepeMeHHBIH TOK.
CuHyconganbHbIi IEPEMEHHBIN
TOK. MOIIIHOCTh NEPEMEHHOTO
TOKa. AMILTUTYTHOE U
JENCTBYIOIIEE 3HAYCHUE CUIIBI
TOKAa Y HaNPSHKEHUS

15.10.2024

16.10.2024

22.10.2024

23.10.2024

05.11.2024

bubmnoreka IIOK
https://m.edsoo.ru/ffOcb820

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

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

but6mmoreka [IOK
https://m.edsoo.ru/ffOcbd34



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

18

19

20

21

22

23

24

25

Tpancdopmarop. [IpousBoacTso,
nepeaya u noTpediaeHue
JJIEKTPUYECKON SJHEPTUU

Y CTpOUCTBO U IPAKTUYECKOE

IMPUMEHCHUEC DJICKTPHUICCKOI'O
3BOHKa, recHeparopa ICpEMEHHOIO

TOKAQ, JINHUU 3JIEKTponepeaay
DKOJIOrM4eCKHe PUCKU TIpU
MIPOU3BOJICTBE AJIEKTPOIHEPTUU.
KynpTypa ncnonszoBanus
3JIEKTPOIHEPTUU B IOBCEHEBHOM
KU3HU

MexaHuueckre BOIHBI, yCIOBHS
pacnpoctpanenus. [lepuos.
CkopocTb pacnpocTpaHEHHS U
JuIiHa BOJIHBI. [lonepeunsie u
MIPOJIOJIbHBIE BOJIHBI

3Byk. CKOpOCTH 3BYKa.
I'poMkocTh 3ByKa. BeicoTa TOHA.
TemOp 3ByKa
DNeKTPOMarHUTHbBIE BOJHBI, HX
cBoMcTBa U cKOpocTs. [kana
ANEKTPOMArHUTHBIX BOJIH
[TpuHIMIIBI paUOCBSI3U U
TeneBuaAeHUs. PazButue cpencts
cBs3u. Pamgmonokarys

Konrtponsnas padora «Konebanus

X BOJIHBI»

06.11.2024

12.11.2024

13.11.2024

19.11.2024

20.11.2024

26.11.2024

27.11.2024

03.12.2024

but6mmoreka [IOK
https://m.edsoo.ru/ff0cc324

bubmorexa [JOK
https://m.edsoo.ru/ff0cca54

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

bubnunorexa LIOK
https://m.edsoo.ru/ffOccfe0

but6mmoreka [IOK
https://m.edsoo.ru/ffOcc6f8



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8

26

27

28

29

30

31

32

33

[IpsimonuneitHOe
pacrpocTpaHEeHHE CBETA B

OJHOpPOJHOM cpene. ToueuHbIin
HWCTOYHHUK cBeTa. Jlyd cBera
OTtpaxeHue cBera. 3aKOHbI
oTpaxkeHus ceera. [locrpoenue
M300paXEHU B IJIOCKOM 3epKaje
[Ipenomiuenue ceera. IlosnHoe
BHYTPEHHEE OTPa’KEHUE.
[IpenenpHbIN yroi noJHOIO
BHYTPEHHETO OTPKCHHS
JlaGopaTopHas paboTta
«M3MepeHnune nokaszarens
MIPEIOMIIEHUS CTEKIIa

JInnzsl. [loctpoenune
n3o0pakeHui B muHze. Gopmyna

TOHKOM JIMH3bI. Y BETUYCHUE
JIMH3bI

JIaGoparopHas pabota
«HccrnenoBanne CBONCTB
M300paXeHUH B TUH3aX»

Hucnepcus ceeta. CIOKHbBIN

cocTaB Oesoro cBeTa. L[Ber.
JlabopaTopHas pabota

«HabmroneHue aucnepcuu CBeTay
WnTepdepennus crerta.

Hudpaxius ceera.
Judpakimonnas pemérka

04.12.2024

10.12.2024

11.12.2024

17.12.2024

18.12.2024

24.12.2024

25.12.2024

14.01.2025

but6mmoreka [JOK
https://m.edsoo.ru/ff0cd350

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

bubmuorexa [JOK
https://m.edsoo.ru/ffOcd7f6

bubmuorexa [JOK
https://m.edsoo.ru/ffOcd67a

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

but6mmoreka [IOK
https://m.edsoo.ru/ffOced22



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

34

35

36

37

38

39

40

41

42

HOHepe‘-IHOCTb CBCTOBBIX BOJIH.

[Tonspusanus ceera
OnTuueckue npuboOpsl U
YCTPOMCTBA U YCIOBUS UX
0€301acHOT0 NPUMEHEHUS

['panuLbl IPUMEHUMOCTH
KJIACCUYECKOU MEXAHUKH.

[TocTynatel criennabHON TEOPUHU

OTHOCUTCIIBPHOCTH

OTHOCHUTEIBHOCTD

OIHOBPCMCHHOCTH. 3aMe,Z[J'IeHI/Ie
BPCMCHH U COKpAIICHUC TJIMHBI

DHeprus U UMIYIbC

PEeNATUBUCTCKOM YacTHUIIbl. CBSI3b

MacCcChI C BHCpFHGﬁ " UMITYJIbCOM.

OHeprus noxos

Kontponbhas padora «Onruka.
OcHOBBI crieUaIbHON TEOPUU

OTHOCUTCIbHOCTH»

@otonsl. Popmyna [lmanka.
DHeprust ¥ UMITYJIbC poToHA

OTKpBITHE U UCCIIEIOBAHUE
dbotorddexra. Onbrter A. T
CroneroBa

3akoHsl hoTodPdexTa.
VYpaBHeHue DUHIITENHA 151
dhotorddekra. «KpacHast
rpanuiay ¢porodddexra

15.01.2025

21.01.2025

22.01.2025

28.01.2025

29.01.2025

04.02.2025

05.02.2025

11.02.2025

12.02.2025

Bu6muoreka [IOK
https://m.edsoo.ru/ffOcf02e

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcf862

bubmuorexa [JOK
https://m.edsoo.ru/ffOcfa4?2

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

bubmuorexa [JOK
https://m.edsoo.ru/ff0cf6f0

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcfel6

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcffc4

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d015e



https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e

43

44

45

46

47

48

49

50

JaBnenue cBera. Onwithl [1. H.
JleGeneBa. XMMHYECKOE IENCTBUAE
CBETa

TexHudeckue ycTponucTsa u

[IPaKTHYECKOE IPUMEHCHHE:
(dhoTorIeMeHT, POTOIATUHK,

COJIHCYHasd 6aTape;1, CBETOAUOO

Pemenue 3agay no teme
<<3JI€M€HTI>I KBaHTOBOfI OIITUKN))

Monenb atoma ToMcoHa. OMBITEL
Pesepdopna mo paccesHuto o-
yactull. [ltanerapHas Moaelb
aroma

ITocTtynater bopa

N3nydenue u nornoueHue
(hOTOHOB IpU Mepexo/ie aToma ¢
OJIHOT'O YPOBHS DHEPIMH Ha
Ipyrou. Buasl criekTpos
BostHOBBIE CBOICTBA YaCTHII.
Bounsl ne bpoiis.
KopnyckymsipHo-BOJIIHOBOM
nyanu3M. CIIOHTaHHOE 1
BBIHYICHHOE U3JTy4eHHEe
OTKpBITHE PAIMOAKTUBHOCTH.
OmnsiTel Pesepdopaa mo
OIIPEAEIIEHUIO COCTaBa
PaAMOaKTUBHOIO U3IIy4EHUS

18.02.2025

19.02.2025

25.02.2025

26.02.2025

04.03.2025

05.03.2025

11.03.2025

12.03.2025

but6mmoreka [IOK
https://m.edsoo.ru/ff0d04a6

bubmnoreka IIOK
https://m.edsoo.ru/ff0d0302

bubmuorexa [IOK
https://m.edsoo.ru/ff0d091a

bubmnoreka IIOK
https://m.edsoo.ru/ff0dOafa

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

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

bubnunorexa LIOK
https://m.edsoo.ru/ff0d0fd2



https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2

51

52

53

54

55

CoiicTBa anbda-, 6era-, raMmma-
u3nydyeHus. BinusHue
PaJMOAKTUBHOCTH Ha KHUBBIC
OpTraHU3MBI

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otombl. Anba-pacna.
DIEKTPOHHBIN U O3UTPOHHBIN
Oera-pacmaj. ["aMma-u3myuenue
DHeprus CBsi3U HYKJIOHOB B S7pE.
Snepubie peakuuu. S nepHbiin
peakrtop. [Ipobiemsl,
MIEPCIIEKTUBBI, IKOJIOTUYECKUE
ACMEKThI S/IEPHON IHEPTETUKU
DneMeHTapHbIE YaCTULIBI.
OTtkpbITHE TO3UTPOHA. MeTobI
HaOJIOACHUS U PETUCTpaluU
aJIeMEHTapHbIX YacTull. Kpyrisii
cTo «PyHIaMEHTAIIbHbIE
B3anmMoaercTBUg. EMMHCTBO
(u3nuecKoil KapTUHBI MUpa»

DTanbl pa3BUTHS ACTPOHOMHUH.
[IpuxnagHoe u
MHPOBO33PEHUECKOE 3HAYCHHE
actpoHomuu. Bup 3B€3nHOTO
Heba. Co3Be3ausi, SpKUe 3BE3 b1,

IIaHETBI, UX BUIUMOC IBHKXCHHUC.

ConHeuHas cucremMa

18.03.2025

19.03.2025

25.03.2025

26.03.2025

01.04.2025

but6mmoreka [IOK
https://m.edsoo.ru/ff0d1162

bu6mmoteka I[IOK
https://m.edsoo.ru/ff0d1356

bu6anoreka LIOK
https://m.edsoo.ru/ff0d0e38



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

56

S7

58

59

60

61

62

Counnne. CoHeuHast akTUBHOCTb.
Hctounuk 3uepruu ConHua u
3BE3]

3BE3/1bI, UX OCHOBHBIE
XapaKTEePUCTUKU. 3BE3/bI TITaBHOM
II0CJIE0BATEILHOCTH.
BnyTtpeHnHee cTtpoeHune 3BE3.
CoBpeMeHHbIE PEJICTABICHUS O
MIPOUCXO0KICHUH U IBOJIFOLIMU
CoJHna u 3BE3]

Mneunsiii [lyte — Hama
I'amaktuka. IlonoxeHnue u
nemkenne Comnma B ['amakTuke.
I"ammakTukn. YE€pHbIE IbIPHI B
s/Ipax TaTaKTHK

Bcenennas. PazOeranue rarakTuk.
Teopus bosnbioro B3peiBa.
PenukroBoe n3nyuyeHue.
MeraramakTka

Hepemennsie npobaemsl
aCTPOHOMMH

KonrponbHas pabota «1eMeHTHI
ACTPOHOMHUU U aCTPOPHUIUKI

O6o6maromuii ypok. Pomib
(bU3UKH U aCTPOHOMHH B
SKOHOMHYECKOM,
TEXHOJIOTHYSCKOM, COITHANLHOMN 1
ITHYECKOH cepax IesITeTbHOCTH
YeJIOBeKa

02.04.2025

08.04.2025

09.04.2025

15.04.2025

16.04.2025

22.04.2025

23.04.2025



63

64

65

66

67

68

O6o06maromuii ypox. Pons u
MeCTO (PU3UKH M aCTPOHOMUU B
COBPEMEHHOM Hay4HOU KapTHUHE
MHpa

O6o6maromuii ypox. Pompb
¢busnveckoii Teopun B
(bopMHpPOBAHUU MTPENICTABICHHH O
¢bu3nveckoil KapTHHE MUpa
O6o0maromuii ypok. Mecto
(bu3n4ecKoil KapTUHBI MUPA B
00IIeM psITy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJCTABICHUN O IPUPOJIE
PesepBHbIil ypok. MarautHoe
noJie. DJIeKTpOMarHUTHast
VHTyKLIUS

PesepBHbIil ypok. Onruka.
OCHOBBI clielIaIbHON TEOPHH
OTHOCUTEJIbHOCTU

Pesepunsiii ypok. KBanToBas

¢u3nka. DIeMEeHThI ACTPOHOMUH U
acTpou3uKu

OBLIEE KOJIMYECTBO HACOB 10
[TPOI'PAMME

68

29.04.2025

30.04.2025

06.05.2025

07.05.2025

13.05.2025

14.05.2025

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



https://m.edsoo.ru/ff0d1784

YYEBHO-METOAUYECKOE OBECIIEYHEHHUE OBPA3OBATEJIBHOT'O
IMPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JISA YYEHUKA

» ®usmnka, 10 knace/ Mskumes I'.5., byxosue b.b., Corckuit H.H.; moa pemakiueit
[TapdentpeBoit H.A. Aknnoneproe odmectBo «M3narenscTBo «IIpocBemnieHne»
» ®usuka, 11 kimacc/ Mskumes I'.J1., byxosues b.b., YHapyrun B.M.; noa pegakuueit

[TapdentbeBoit H.A. Aknnoneproe odmectBo «M3narenscTBo «IIpocBemnieHne»

METOJIUYECKHUE MATEPHUAJIBI IJISA YYUTEJIA
https://edsoo.ru/

https://fipi.ru/

MU DPPOBBIE OBPA3OBATEJIBHBIE PECYPCHI U PECYPCbI CETH
HUHTEPHET
https://phys-ege.sdamgia.ru/

https://ege.fipi.ru/



