[Tpunoxenue 10
k OOII COOQO, yTBepxkacHHON
npukazoM MBOYVY «lkomna Ne 24
or 31.08.2023 Ne 347-O

PABOYAS TIPOT'PAMMA
IO YYEBHOMY INIPEIMETY «®U3UKA»

(6a30BBIN YPOBEHBD)
yp
(ID 2543201)



INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma no gusuke 6a30BOTO YpOBHS HA YPOBHE CpeIHEro oOIIero oopa3zoBaHus
pazpaboTaHa Ha OCHOBE TOJIOKEHUI U TpeOOBaHUN K Pe3yJibTaTaM OCBOCHHS OCHOBHOM
oOpazoBarenbHOM mporpammbl, npeactaBieHHbx B ®I'OC COO, a Takxke ¢ ydy€roM
(dbenepanpHOl paboyedt mporpaMMbl BOCITUTAHHMS W KOHIICHIIMK MPENnoJaBaHUusl y4eOHOTO
npeaMera «®usuka» B 00pa3oBaTeNbHBIX oOpraHuzanusax Poccuiickoit denepanuu,
pean3yIONUX OCHOBHBIE 00pa30BaTeIbHbIE TPOIPAMMBI.

Copepxanue nmporpamMmbl Mo (U3MKE HAMpaBiICHO Ha (OPMUPOBAHHUE €CTECTBEHHO-
HAay4yHOW KapTuHbI Mupa oOydarommuxcs 10—11 kmaccoB mpu oOyueHuu ux (u3HKe Ha
0a30BOM ypOBHE Ha OCHOBE CUCTEMHO-/IESITeIbHOCTHOrO noaxoaa. [Iporpamma no ¢usuke
cootBeTcTBYeT TpeboBaHusiM OPI'OC COO k miaHUpyeMbIM JIMUHOCTHBIM, MPEIMETHBIM U
METanpeIMETHBIM pe3yjbTaTaM OOYy4YeHMs, a TaKXKe YUYHUTHIBAET HEOOXOAUMOCTh
peain3alliid MEXIPEAMETHBIX CBS3€il (PU3UKKU C €CTeCTBEHHO-HAyYHBIMH Y4e€OHBIMU
npeaMeTamu. B Hell onpenensitoTcsi OCHOBHBIE 1EJIA U3y4eHUs! (DU3UKU Ha YPOBHE CPETHETO
oO1ero o0Opa3oBaHusl, IIIAHUPYEMBIE Pe3yIbTaThl OCBOCHUS Kypca (GU3UKU: TUYHOCTHBIE,
MeTanpeIMeTHBIC, MpeIMEeTHbIC (Ha 0a30BOM YPOBHE).

[IporpamMma no pu3MKe BKIIOYAET:

e IUIAHMpPYEMBbIE PE3yJIbTaThl OCBOEHUS Kypca (hM3MKH Ha 0a30BOM YpOBHE, B TOM

qyCIie MPEAMETHBIE PE3yNbTaThl M0 ToAaM O0yUeHus;

e cojepkaHue yueOHoro npeamera « Ou3nkay 1mo rojaM o0ydeHusl.

®duszuka KaKk Hayka O HambOosee OOIIMX 3aKOHaX MPUPOJIbI, BBICTYMAs B KaueCTBE
y4eOHOro mpeaMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIN BKJIAJ B CHUCTEMY 3HaHH 00
okpyxatomeM mupe. [IkoapHbI Kypc GU3UKHA — CHCTEMOOOPa3yIOIINA I €CTECTBEHHO-
HAy4YHBIX YYEOHBIX IPEAMETOB, MOCKOJIbKY (PU3MUYECKHE 3aKOHBI JIEKAT B OCHOBE ITPOLIECCOB
U SIBJICHUM, M3y4aeMbIX XUMHUEH, Ouosioruei, ¢pusndyeckon reorpadueii 1 acCTpOHOMUEH.
Hcnonp30BaHne M aKTUBHOE NMPUMEHEHUE (PU3NYECKUX 3HAHUU OMpeAesieT XapakTep U
pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTUH B C(epe SHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, MOJTYYEHHUsI HOBBIX MaTepUajoB C 3aJJaHHbIMU CBOMCTBaMU U Apyrux. M3ydenue
(Y3UKH BHOCUT OCHOBHOM BKJIaJ B (POPMHUPOBAHUE €CTECTBEHHO-HAYYHON KapTUHBI MUPA
oOyuvaronuxcsi, B pOpMUpOBaHME YMEHHMM MPUMEHATh HAy4YHBIA METOJ IO3HAHMS NpHU
BBITIOJITHCHUH UMM YICOHBIX HCCIICIOBAHUH.

B ocHOBy kypca ¢u3uku 7151 YpOBHS CpelHEro oOIiero oopa3oBaHus MOJIOXKEH Pl
UJIEeW, KOTOPBIE MOKHO PACCMAaTPHUBATh KaK IMPUHIIUIIBI €70 TOCTPOCHHUS.

Hoes yerocmuocmu. B COOTBETCTBUY C HEH KypC SBJISETCS JJOTHYECKH 3aBEPIIEHHBIM,
OH COJICP>KUT MaTepual U3 BCEX pasieioB (PHU3HUKH, BKIIOYAET KaK BOIPOCH KJIACCUUECKOH,
TaK U COBPEMEHHOU (PU3UKH.

Hoesn cenepanuzayuu. B cooTBeTcTBUM ¢ HEW MaTepuan Kypca (GU3NKU O0ObEeIUHEH
BOKpYT Qu3nueckux Teopuil. Beaymum B Kypce siBisieTcs GopMUpPOBAHUE MTPEACTABICHUM
O CTPYKTYPHBIX YPOBHSIX MaTEPHUH, BEIIECTBE U IMOJIE.



Hoes  eymanumapuzayuu. EE peanmuzauus nOpeanosiaraeT  HMCIOIb30BaHHUE
TYMaHUTapHOTO MOTEHIMaNa (PU3NYECKON HAYKH, OCMBICJICHHE CBSA3H Pa3BUTHS (GU3HKH C
pa3BuTHEeM OO0IIeCTBa, a TaKkKe C MHPOBO33PEHUECKUMH, HPABCTBEHHBIMH U
HKOJOTUYECKUMHU MPOOIEMaMHU.

Hoes npuxnaonou nanpasrennocmu. Kypc pusuku npenmnosaraeT 3HAKOMCTBO C
IIMPOKUM KPYTrOM TEXHUYECKHX U TEXHOJIOTHMUECKHUX MPUIIOKEHUN M3YUYEHHBIX TEOpUH U
3aKOHOB.

Hoes skonocuzayuu peannsyeTcsi MOCPEACTBOM BBEIACHUS DJIEMEHTOB COJIEpKaHUS,
MNOCBSIIEHHBIX JKOJOTUYECKUM TIpo0JieMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C
pPa3BUTHEM TEXHUKUM M TEXHOJIOTHH, a Takke OOCYXIeHUusi NpoOieM palroHAIbHOTO
MIPUPOIONIOIB30BAHUS U SKOJIOTUIECKOW O€30MacHOCTH.

Crep:KHEBBIMU AJIEMEHTaMU Kypca (U3MKH Ha YPOBHE CPETHETO 00111eT0 00pa3oBaHuUs
ABJISIIOTCSL Pu3nUeckue Teopuu ((hopMupoBaHue MPECTaBICHUNA O CTPYKTYpe MOCTPOCHUS
¢bu3nueckoil Teopuu, posii (PyHIAMEHTaJbHBIX 3aKOHOB U MPUHIIMIIOB B COBPEMEHHBIX
NPEJCTaBICHUSIX O TMPUPOJE, TpaHUIAX NPUMEHUMOCTH TEOPHM, MJii ONUCAHUS
€CTECTBEHHO-HAYYHbIX SBJICHUHN U MPOLIECCOB).

CucTeMHO-eSTENIbHOCTHBIN MOAXO0A B Kypce (PU3UKU peajn3yeTcs Mpexkie BCEero 3a
C4€T OpraHM3aluu 3KCIEPUMEHTAIBHON JeATeNbHOCTH oOydarommxca. s 6a3oBoro
YpOBHS Kypca (U3UKU — 3TO MCIOJIB30BAHUE CUCTEMBI (PPOHTAIBHBIX KPATKOBPEMEHHBIX
HKCIIEPUMEHTOB U JIaOOpaTOPHBIX pabOT, KOTOPHIE B IMporpamMmme 1o ¢pu3ruke 00beJMHEHBI B
OOLIMI CIHMCOK YYEHUYECKUX MPAKTHUUECKUX paboT. BolieneHue B yKa3aHHOM MEpeyHe
7a00paTOpHBIX paboT, MPOBOAMMBIX JJII KOHTPOJS W OIEHKH, OCYIIECTBIACTCS
y4acTHUKaMHU 00pa30BaTeIbHOTO TpoIlecca MCXOAsl M3 OCOOCHHOCTEW IUIAaHUPOBaHUS U
ocHameHusl kabuHeTta ¢usuku. [Ipu »ToM obecreunBaeTcsi OBIAEHUE OOYUYAIOITUMUCS
YMEHHUSIMH MTPOBOAUTH KOCBEHHBIE U3MEPEHUS, UCCIIEIOBAHUS 3aBUCUMOCTEN (PU3NUECKIX
BEJIMYMH U MIOCTAHOBKY OMNBITOB MO MPOBEPKE MPETOKEHHBIX THIIOTE3.

bonbiioe BHUMaHue yAensieTcsl pelIeHUI0 PacYETHBIX W KaueCTBEHHBIX 3adad. [lpu
ATOM JIJIsl pACUETHBIX 3a/1a4 IPUOPUTETOM SIBJISIOTCS 3a7a4d C SIBHO 3a/IaHHON (PU3MUECKOM
MO/JIEJIbIO, TO3BOJIAIOIINE TPUMEHSTh U3yUEHHBIEC 3aKOHBI U 3AKOHOMEPHOCTH KaK U3 OTHOTO
paszzena Kypca, Tak ¥ UHTETpUpYs 3HaHUA U3 PAa3HBIX pa3aenioB. [ KaueCTBEHHBIX 3a7a4
IPUOPUTETOM SIBIISIIOTCS 33JaHUS Ha OOBSICHEHHE MPOTEKaHUS (DU3MUECKUX SBICHUN U
MPOIIECCOB B OKPYXAIOIIeH >XKU3HU, TpeOyronue BbIOOpa (Qu3ndecKkod MoAenu s
CUTYaIIMH MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B cootBerctBun ¢ TtpeboBanusmu PI'OC COO k MaTepuasbHO-TEXHUYECKOMY
o0ecrnedeHnto yueOHoro mporecca 0a30BbIii ypoBEHb Kypca (PU3UKU HA YPOBHE CPEIHETO
oO01ero 00pa3oBaHus JOHKEH U3y4aThbCsl B YCIOBUSAX MPEIMETHOTO KaOUHeTa (PU3NKK WK
B YCJIOBHUSIX MHTETPUPOBAHHOTO KaOWMHETa MPEIMETOB €CTECTBEHHO-HAy4YHOro Iukia. B
kabuHeTe GUBUKH JIODKHO OBITh HE0O0XOoauMoe JabopaTopHoe OO0OpyJIO0BaHHME IS
BBITIOJTHEHUS YKa3aHHBIX B MpOrpamMMme Mo (U3MKE YUYCHHUUECKHUX MPAKTHUYECKUX paboT U
JE€MOHCTPALIMOHHOE 000PYAOBaHHUE.



JlemoHcTpannoHHOe 000pyAoBaHuEe (HOPMUPYETCS B COOTBETCTBUU C MPUHIIUIIOM
MUHUMAaJIbHON TOCTATOYHOCTH U 00ECIIEUNBAET IOCTAHOBKY MEPEUHCICHHBIX B IPOrpaMMe
mo (u3MKe KIIOYEBBIX JEMOHCTpAIUi JIsi WCCICNOBAHUS W3YYaeMbIX SBICHUU W
IIPOLIECCOB, SMIUPUYECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.

JlabopaTopHoe 00opy0BaHuE ISl YYEHUUYECKUX MPAKTUYECKUX padboT popmupyercs
B BHUJIE TEMAaTHMYECKHUX KOMIUJIEKTOB U OOECIIEUYMBAETCS B pacuéTe OJHOTO KOMIUJIEKTa Ha
AByX oOyuaromuxcs. Temarnueckue KOMIUIEKTHI JIa0OpaTOPHOro 000pyAOBaHUS JOTHKHBI
OBITh TOCTPOEHBI Ha KOMILJIEKCHOM UCIOJIb30BAaHUU aHAJIOTOBBIX M HU(PPOBBIX MPUOOPOB, a
TaK)Ke KOMIBIOTEPHBIX U3MEPUTETBHBIX CUCTEM B BHJI€ LU(PPOBBIX TaOOPATOPUH.

OCHOBHBIMU 1IEJISIMU U3y4Y€HHS (PU3UKHU B 00111EM 00pa30BAHUHU SIBIISIFOTCS:

(dbopMHupOBaHNE WHTEpPECAa W CTPEMIJICHHS OOYydYaIOIMUXCs K HAYYHOMY H3yYCHHIO
MIPUPOIBI, PA3BUTHE UX MHTEIUICKTYAIbHBIX U TBOPUECKUX CIIOCOOHOCTEN;
pa3BUTHE TMPEACTABICHUI O HAYYHOM METOAC TO3HaHWs W (HOpMHUpOBaHHE
MCCJICZIOBATEITLCKOTO OTHOIIICHHUS K OKPYKAIOIINM SIBICHUSM;

(dbopMHUpOBaHNE HAYYHOTO MHUPOBO33PEHHS KaK pe3yJbTaTa W3Y4YEHUsS OCHOB
CTpOEHUS MaTepuu U QyHIaAMEHTAIBHBIX 3aKOHOB (DM3UKU;

dbopMupoBaHNEe YMEHUN OOBSCHATH SBICHHS C HCIOJIb30BaHUEM (PH3NUECKUX
3HAHWUU ¥ HAYYHBIX IOKA3aTEIbCTB;

dbopMUpOBaHHE TPEACTABICHUNA O POMM (DU3UKKA [  Pa3BUTHS JAPYTHX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJOTHH.

JlocTrkeHne 3Tux 1eneit ooecrneynBaeTcsi peuieHHeM CIeAYIOIUX 3a7a4 B MpoIecce
U3Y4YEeHUS Kypca (U3MKU Ha YPOBHE CPETHEr0 00I1ero 00pa3oBaHus:

NpUOOpPETEHUE CHUCTeMbl 3HAHUM 00 O0O0IMX (U3UYECKUX 3aKOHOMEPHOCTSX,
3aKOHaX, TEOpHUAX,  BKIIOYas  MEXaHUKY,  MOJCKYJISpHYI0  (U3HKY,
AIEKTPONHAMUKY, KBAHTOBYIO (DM3HUKY H SJIEMEHTHI aCTPODU3HKY;
dbopMHUpOBaHNE YMEHUW TNPUMEHATh TEOPETHUUECCKUE 3HAHWS I OOBSICHEHUS
bu3MUECKUX SBICHUN B MPUPOAC W ISl MPUHATUS TPAKTUUECKUX PEIICHUN B
MIOBCETHEBHOM JKU3HU;

OCBOEHHE CTHOCOOOB PELICHUS Pa3IWYHBIX 3a/ay C SBHO 3aJaHHOWU (hU3HUECKOn
MOJIETIbIO, 3aja4, MOJAPa3yMEBAIOIINX CAMOCTOSTENbHOE CO3JaHue (PU3nUecKon
MOJICIIH, aJICKBAaTHON yCIOBUSAM 3a/1a4H;

NOHUMaHWE PU3NIECKUX OCHOB U TIPUHITUTIOB JEHCTBHUS TEXHHUECKUX YCTPONCTB 1
TEXHOJIOTHYECKHX MPOIECCOB, UX BIUSHUS Ha OKPYKAIOIIYIO CPEIY;

OBJIAJICHUE METOJaMH CaMOCTOSATEILHOTO TUIAHUPOBAHUS ¥ MPOBEACHUS
(U3MYECKUX OKCIEPUMEHTOB, aHalIW3a W HWHTEpHpeTanuu WH(pOopMaIuu,
OTIpeIeNICHUS TOCTOBEPHOCTHU MOTyUYEHHOTO PE3yJIbTaTa;

CO3/IaHME€ YCIOBHHM JUIsi Pa3BUTHS YMEHHH MPOEKTHO-HCCIIEI0BATEIHCKOM,
TBOPUYECKOH eATEIHLHOCTH.



Ha m3yuenue ¢pusuku (6a30BbIi ypOBEHb) HA YPOBHE CPEIHETO 001IEero 00pa3oBaHuUs
otBoauTcs 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B Heneno), B 11 kinacce — 68 yacoB
(2 yaca B HezeIIO).

[IpennaraemMslii B mporpaMmMe 1o (U3HUKE MEePEUeHb JTa00paTOPHBIX M MPAKTUIECKUX
paboT SABJISETCS pEeKOMEHIOBAHHBIM, YUUTENb AeNaeT BHIOOp MpOBeneHUs J1ab0paTOpHBIX
paboT 1 OMBITOB C YYETOM HHIMBUYyATbHBIX OCOOCHHOCTEHN 00yJaromuxcsl.



COJAEPXKXAHME OBYUYEHUA
10 KJTACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MIO3HAHUA

®dusnka — Hayka o npupone. HaydHble MeTOAbl NO3HAHUSA OKPYIKAOILIETO
Mupa. Posb 3kcriepuMeHTa 1 TEOPUH B POLECCE TO3HAHUS IPUPOABI. DKCIIEPUMEHT
B (pusuke.

MonenupoBanue (u3nuecKux sIBIEHUN U mpoueccoB. HaydHble rumoressl.
dusnueckre 3aKOHbI U TEOpPUH. ['paHUIBI MPUMEHUMOCTH (U3UUYECKUX 3aKOHOB.
[IpyHIMIT COOTBETCTBUS.

Ponp u Mecto ¢u3uku B (GOpPMUPOBAHUU COBPEMEHHON HAy4HOW KapTUHBI
MHpA, B IPAKTUYECKOU IEATEIBHOCTH JIFOACH.

Llemoncmpayuu

AnanoroBele W UU(GPOBBIE HM3MEPUTEIbHBIE NPUOOPHI, KOMIBIOTEPHBIE
JTATYUKU.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe IBHKEHHE. OTHOCHUTEIBHOCTh MEXAHWYECKOTO JBHUKCHHS.
Cucrema otcuéra. Tpaekropus.

[lepemelienne, CKOpPOCTh (CpeaHssl CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHE MAaTEepUaIbHOW TOYKH, MX NPOEKIMU HA OCH CHUCTEMbl KOOPAHUHAT.
Clio)xeHue NnepeMenIeHU U CII0KEHUE CKOPOCTE.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MpsIMOJIMHEHOe nBuxkeHue. ['paduxu
3aBUCHUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHUs, IMyTH U [epeMEIICHUs
MaTepUaibHOW TOYKH OT BPEMEHH.

CBoOonHoe nazieHue. Y CKOpeHre cBOOOHOTO MaIeHuS.

KpuBonnHeitHOE IBMKEHUE. [[BH>KEHNE MaTEPUATIbHON TOYKU IO OKPY>KHOCTH
C TOCTOSIHHOM MO MOJIYJIK0 CKOPOCTBIO. YTJIOBas CKOPOCTh, JIMHENHAsA CKOPOCTb.
[lepuon u yactorta obpameHus. LleHTpocTpeMHUTENEHOE YCKOPEHHE.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: CIHIOMETP,
JNBH>)KCHUE CHAPSIOB, LEITHbIC U PEMEHHBIE MTEPEIavun.

Jlemoncmpayuu

Mogenbs cuctembl OTCYETA, WILTIOCTPAIUs KUHEMATHUYECKUX XapaKTEPUCTUK
JIBHOKCHUSL.

[Tpeobpa3oBanre ABMKEHUN C HCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[TameHne Ten B BO3AyX€E U B Pa3pEAKEHHOM MIPOCTPAHCTBE.

HaGnionenne aBuxkeHUs Teja, OpPOIIEHHOrO TMOJ YIjoM K TOPU3OHTY U
TOPU30HTAJIBHO.



H3mepenne yckopeHus CBOOOHOTO MaCHHUS.

Hanpasienue ckopoCcTu mpu IBUKEHUH IO OKPYKHOCTH.

Yuenuueckuu sxcnepumenm, 1abopamophvie pabomoi

N3yueHne HEpaBHOMEPHOTO ABMIKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOM
CKOpOCTH.

HccnenoBaHne COOTHOLICHUST MEXAY IyTAMH, NPOWUJICHHBIMUA TEIOM 3a
MIOCJICIOBATENbHBIE PABHBIE MPOMEXKYTKHM BPEMEHU IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOU HYJIIO.

N3yueHne NBUKEHUS IapUKa B BI3KOM )KUIKOCTH.

N3yyenue ABUKEHUS Tena, OPOUIEHHOTO TOPU30HTAIBHO.

Tema 2. Jlunamuka

[Ipyammn  otHocuTensHOCTM  [ammnes. Ilepeeli  3akoH  HproToHa.
NuepunanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3unuu cuil. Bropoii 3akon HerotoHa aist
MaTepuagbHON TOUKHU. Tpernit 3aKkoH HproTOHA 11 MAaTEPUATIBHBIX TOYEK.

3akoH BcemupHoro Ttarotenus. Cuna Tsxectu. IlepBas Kocmuueckas
CKOpOCTBb.

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

Tpenue. Bunpl TpeHus (mokosi, ckojibxkeHusi, kaueHus). Cuna tpenus. Cyxoe
Tpenue. Cuma TpeHus: CKOJbKEHUS U cria TpeHus nokos. Koadduruent tpenus.
Cuiia conpOTUBIICHUS IPU IBUKEHUU TEJIa B dKUJIKOCTH WIIH Tase.

[TocTynarensHOE U BpalllaTeIbHOE JIBHXKEHHE a0COIIOTHO TBEPIOTO Tea.

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

TexHn4eckrue yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHUE: IMOJAUITHUKH,
JBU>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepumm.

CpaBHEHHE MacC B3aUMOJACHCTBYIOIIMX TEN.

Bropoi 3akon HeroToHa.

N3mepenune cuil.

CnoxeHune CHIL.

3aBUCHUMOCTH CHJIbI YIIPYTOCTHU OT Jiehopmanuu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U TAJCHHM.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIBKEHUSL.

VYcnoBus paBHOBecHs TBEPAOTro Tena. Buabl paBHOBecHS.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

N3yuyenue aBuxkeHus: Opycka 1o HaKJIOHHOU MIIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE H
pe3nHOBOM 00pasiie, OT ux JAehOpMaIIHH.

HccenenoBanne yciioBUM pPaBHOBECHS TBEPAOTO TeEJA, HMEIOLIErO0 OCh
BpALLCHUS.

Tema 3. 3axkonvl coxpanenus é mMexanuke

NMnynbc MaTepualibHOW TOYKU (Tena), CUCTEMbl MATEPUAIbHBIX TOYEK.
NMnynbe cuiibl U U3MEHEHUE HUMITyJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeaktuBHOE IBUKEHHE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

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

[TorenuuanpHas SHEprusl. [TorenuunanbHas 3HEprus YIpyTo
nehopMUpoBaHHOM NPYKUHBL. [ToTeHIIManbHAas SHEPTHs Tea BOJIM3H MOBEPXHOCTU
3eMJIu.

[loTenmuanpaple W  HENMOTCHIHMAIbHbIE  cuibl.  CBs3b  pabOTHI
HEMOTEHIMAIBHBIX CHJI C ”3BMEHEHUEM MEXaHUYECKOW SHEPTUH CUCTEMBI TEN. 3aKOH
COXPaHEHUSI MEXAHUYECKON SHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuYeCKre yCTPOMCTBA M MPAKTUUECKOE MPUMEHEHHUE: BOIOMET, KOIED,
MPYKUHHBIN TUCTOJIET, IBUKECHHUE PAKET.

Llemoncmpayuu

3aKOH COXpAaHEHUsI UMITYJIbCA.

PeakTruBHOE IBUXKEHUE.

[lepexoq NOTEHIUATBLHON YHEPTUU B KHHETUYECKYIO U 00paTHO.

Yuenuueckuui sxcnepumenm, 1abopamopuvie pabomoi

N3yuenne abCOJIIOTHO HEYNPYroro yjaapa C MOMOIIbIO JABYX OJIMHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIbI C U3MEHEHUEM MEXAaHUYECKOW DHEPruu
TeJIa Ha IPUMEPE PACTSKEHUS PE3UHOBOTO KIyTa.

Paznen 3. MoJgekyasipHast QU3nKa 1 TEPMOJANHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHbBIE€ TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOU TEOPUU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBumxenue. Juddysus. Xapaktep IBHKEHUS U
B3aMMOJICHCTBUSL 4YacTHUIl BelIeCTBA. MoJenu CTPOEHUs Ta30B, XUIAKOCTEU U
TBEPJBIX TEJI U 0OBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pa3mepsl MoJiekyil. KonnuectBo BemecTBa. [loctosiHHass ABoraapo.

TenmoBoe paBHoBecue. Temmneparypa u e€ nsmepenue. lllkama Temmneparyp
Llenbcus.



Mopens  upeampHoro rasa. OCHOBHOE  ypaBHEHHME  MOJIEKYJISIPHO-
KUHETUYECKOW TEOpUM HJACANbHOTO raza. AOCOJIIOTHAs TeMmIepaTrypa Kak Mepa
CpeHEl KHWHETWYECKOM SHEpPruHM TEIUIOBOIO JBM)KEHHMS vacTul raza. [llkama
temneparyp KenbBuHa. ['a30Bbie 3akOHBI. YpaBHeHUEe MenpaeneeBa—Kianeipona.
3akoH [lansToHa. M3ompoliecchl B Wa€albHOM Ta3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBiIeHHE H30IMPOLIECCOB: H30TEpMa, H30X0pa,
nu3ooapa.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE TMPUMEHEHHUE: TEPMOMETP,
Oapomerp.

Jlemoncmpayuu

OmnbITel, JOKAa3bIBAIOIIME TUCKPETHOE CTPOEHHE BeliecTBa, (oTorpadun
MOJIEKYJT OPTaHUYECKUX COECINHEHUN.

OnbiThl 110 MU PY3UN KUAKOCTEN U ra30B.

Mopenb GpOyHOBCKOTO JIBUKEHUS.

Mogens onsita IllTepHa.

OneIThI, JTIOKa3bIBAIOIINE CYILLIECTBOBAHUE MEXMOJIEKYJISIPHOTO
B3aUMOJECHUCTBUA.

Mopenb, niIOCTpUpyronias Ipupoay AaBieHUs ra3a Ha CTEHKU COCY/a.

OneIThl, WUIIOCTPUPYIOIIME YPaBHEHUE COCTOSHMS MJI€AJBbHOTO Tasa,
U30ITPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

OmnpeneneHrue Macchl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE HM3MEPEHHIA
00bE€Ma KOMHATBI, IABJICHUS U TEMIIEPATyPbl BO3/lyXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEX]y TTapaMEeTPaMH COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnoevl mepmoounamuku

TepmonuHamMuueckas cucremMa. BHyTpeHHsist HEprusi TepMOIMHAMUYECKON
CUCTEMBI U criocoObl €€ u3MeHnenus. KoandecTBo TemnoTel U padota. BHyTpeHHsis
JHEPrus  OAHOATOMHOIO  HWACAJIBHOIO  rasza. Buabl  Temonepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKILIMS, U3JIy4eHHUE. Y AelbHAs TEIJIOEMKOCTh BEIECTBA.
KonnyecTBo TEIIOTHI ITPH TEIIONEPEIAYE.

[Tonsitue 00 amuabatHoMm mpouecce. I[lepBbld 3aKOH TEPMOJAMHAMUKHU.
[IpumMeHeHre mepBOro 3akOHa TEPMOJMHAMHMKHM K H3ompoieccam. ['paduueckas
UHTEpIIpeTanus paboTh rasa.

Bropoii 3akoH TepmoanHaMuku. HeoOpaTUMOCTh MPOIIECCOB B MPUPO/IE.

TeroBble  MamuHbl.  [IpuHIUMOBI  JE€WCTBUS — TEIMJIOBBIX — MAIUH.
[IpeoOpa3zoBanusi sHEpruM B TEIUIOBbIX MamuHax. KoadduimeHt moiae3Horo
nevctBus TtemoBoil mamuHbl. [ukn KapHo u ero kosdduimeHT mnoje3Horo
JEHCTBUS. DKOJIOTUYECKUE TPOOIEMBI TEIIOIHEPTETHKHY.



TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: JIBUTATElb
BHYTPEHHETO CrOpaHus, ObITOBON XOJIOJMIBHUK, KOHTUIIMOHED.

Llemoncmpayuu

W3MeHeHne BHYTPEHHEH HSHEpruM Tejla IPHU COBEPIIEHUU PAOOTHI: BBUIET
npoOKU K3 OYTBUIKM IOJ JEHCTBHEM CXATOro BO3/AyXa, HarpeBaHue 3¢dupa B
JaTYHHOU TpyOKe MyTEM TpeHuUs (BUACOJEMOHCTPALIHS).

N3MeHeHne BHYTpEHHEW 3HEPTrUU (TeMIIEpaTyphl) Tela NPy TEIUIonepeaaye.

OmnbIT 110 a11a0aTHOMY PaCUIMPEHUIO BO3/1yXa (OIBIT C BO3YILIHBIM OTHUBOM).

Monenu napoBoi TypOUHBI, ABUTATENS BHYyTPEHHETO CTOPAHUs, PEAKTUBHOTO
JBATATEJIS.

Vuenuueckuu sxcnepumenm, nabopamopHuie pabomol

N3mepenne yaenbHON TEMIIOEMKOCTH.

Tema 3. Acpecammnbie cocmoanua eéewyecmea. Pazoevie nepexoont

[TapooOpazoBanue n koHxaeHcauus. Mcnapenue u kuneHue. AOCOIIOTHAS U
OTHOCHUTENbHASA BIAXHOCTh BO3Ayxa. HacelmenHeli nap. YaenpHas TeruioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIEPATYPhl KUTICHUSI OT 1aBJICHUSI.

Tsépnoe teno. Kpucrammueckue n amopdubie Tena. AHU30TPOIUS CBOMCTB
kpucrawioB. JKunkue xpucramuisl. CoBpeMeHHble Marepuansl. [lnaBnenue nu
KpUCTaJIM3anus. Y IenbHast Teriora miasneHus. Cyoaumanust.

YpaBHeHue TerioBoro OanaHca.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: TUTPOMETP H
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTUHU IOIYYEHUS COBPEMEHHBIX MAaTEpPHUAIIOB, B
TOM YHCJIC HAHOMATEPUAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACBIIIEHHBIX NIAPOB.

Kunenue npyu moHMKEHHOM JIaBJICHUU.

Crioco0bl U3MEpPEHUS BIaKHOCTH.

HabroieHue HarpeBaHusl U MJIaBJIEHUS KPUCTAIIIMYECKOTO BEIECTBA.

JleMOHCTpanust KpucTasuioB.

Vuenuueckuui sxcnepumenm, nabopamopHuie pabomoi

M3mepeHne OTHOCUTENBbHOM BIIAXKHOCTH BO3AYyXa.

Pasznen 4. JnekrpoanHamMuka
Tema 1. Inexkmpocmamuxa
OnekTpusanus Tei. JNEKTPUIeCKui 3apsa. [[Ba Buaa 3JIEKTpUYECKHX 3apsiI0B.
[IpoBOIHMKHM,  AMDIEKTPUKM W IOJYIPOBOJHUKH. 3aKOH  COXpaHEHUs
IEKTPUYECKOTO 3apsija.
B3anmopeiictBue 3apsinoB. 3akoH KynoHa. To4ueuHbIN 31€KTPUYECKUI 3apsil.
Onextpuyeckoe mnosie. Hampsoxk€HHOCTH 3yieKTpuueckoro mnojsd. [IpuHuun



CYyHEPHO3ULIMU IJIEKTPUUECKUX IOJeH. JINHUM HanpsKEHHOCTH DJIEKTPUYECKOTO
IOJISL.

PaboTa cuit anekTpocratudeckoro noiis. [lorermnuan. PasHoCcTh MOTEHITATOB.
[IpOBOAHUKN W JUBJIEKTPUKHA B DJIEKTPOCTATHYECKOM Tosie. [[udnekrpuueckas
MIPOHULIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DIEKTpOEMKOCTh TIOCKOIO0 KOHAEHCATOpa.
OHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

TexHuyeckue yCTpoHCTBa M NPAKTUYECKOE NPUMEHEHHE: SIIEKTPOCKOII,
AIIEKTPOMETpP, DJEKTPOCTaTHUECKasi 3alllUTa, 3a3eMJICHHE dJIEKTPONpHUOOpPOB,
KOHJIEHCATOp, KOMMMUPOBAJIbHBIN annapar, CTPyHHbINA IPUHTED.

Llemoncmpayuu

Y CTpONCTBO M MPUHLMI AEUCTBHS JIEKTPOMETPA.

B3anmoneiicTBre HA3IIEKTPU30BAHHBIX TEJI.

DIIEKTPUYECKOE TTOJIE 3aPSIKEHHBIX TEN.

[IpOBOAHUKH B DJIEKTPOCTATUIECKOM IIOJIE.

DnekTpocTaTHyecKas 3aluTa.

JIMPNEKTPUKY B 3JIEKTPOCTATUYECKOM IIOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaaH
IJJACTUH, PACCTOSHUSI MEXAY HUMU U AUAJIEKTPUUYECKOU MPOHULIAEMOCTH.

OHeprus 3apsHKEHHOr0 KOHJIEHCATopa.

Yuenuueckuu sxkcnepumenm, 1abopamopuvie pabomol

N3mepeHne 3neKTpOEMKOCTH KOHJIEHCATOPa.

Tema 2. Illocmoannwtit 31ekmpuueckuii mok. Toku 6 paznuunvix cpedax

OJIEKTPUYECKUM TOK. YCIOBHUS CYIIECTBOBAHMS JJIEKTPUYECKOTO TOKA.
Uctounuku Toka. Cuna Toka. [IocTOSSHHBIN TOK.

Hanpsioxenue. 3akon Oma 1715 yyacTka LIETH.

DJIEKTPUYECKOE COMPOTUBIICHUE. YIEIbHOE CONPOTUBICHHUE BEIIECTBA.
[TocnenoBaTenpHOE, NAapaIENbHOE, CMEIIAHHOE COEITMHEHUE TIPOBOIHUKOB.

PabGora osnextpuueckoro Toka. 3akoH Jxoyns—Jlenma. MOIIHOCTB
AIIEKTPUYECKOTO TOKA.

ONEeKTPOABIXKYLIasl CUila M BHYTPEHHEE CONPOTUBIEHUWE HCTOYHHMKA TOKA.
3axon Oma i1 OJTHOM (3aMKHYTOM) 3yieKTpuueckon nenu. Kopotkoe 3ambikaHue.

OJIEKTpOHHAasT  MPOBOAUMOCTb  TBEPIBIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBIIEHUS METAIIOB OT TemMneparypbl. CBEpXIIPOBOIUMOCTb.

OnexkTpudecKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpOBOIHUKMU. CobcTBeHHas u IIpUMeECHast MIPOBOANMOCTD
NOJIyIpoBOJHUKOB. CBoiicTBa p—n-niepexo/ia. [1omynpoBoIHUKOBBIE TPUOOPHI.

OJIEKTPUYECKU TOK B pacTBOpax M  pacIulaBax  AJIEKTPOJMUTOB.
DNEeKTPOIUTUYECKAS TUCCOLMALUS. DIEKTPOIIN3.



OnekTpuueckuidi TOK B ra3zax. CaMOCTOSITENbHBIA M HECAMOCTOSTEIbHBIM
paspsa. Monnus. [1nazma.

TexHuyeckue yCTPOMCTBA M IPAKTUYECKOE IIPUMEHEHHE: amIepMerp,
BOJITMETP, PEOCTaT, MCTOYHUKH TOKa, DJIEKTPOHArpeBaTeIbHbIE MPUOOPHI,
3JIEKTPOOCBETUTENBHBIE IPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN O,
TEPMUCTOPHI U POTOPE3UCTOPHI, MOTYIPOBOAHUKOBBIN U0/, TAIbBAHUKA.

Llemoncmpayuu

M3mepenne CUilbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBIICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAH TOTIEPEYHOr0 CEUYECHUs U MaTepuaa.

CMelaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpssmMoe wW3MepeHHe DIEKTPOIABWXKYIIEH CWiIbl. KOpOoTKoe 3ambIKaHHe
raJIbBAHUYECKOTO MIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTD CONPOTUBJICHUS METAJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB NEKTPOIUTOB.

HckpoBoii paspsa ¥ IpOBOJAUMOCTb BO3yXa.

OAHOCTOPOHHSISI NPOBOAUMOCTD TUOAA.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol

M3yyeHnue cMenaHHOro COEIMHEHNs PE3UCTOPOB.

M3mepeHne 3JIeKTPOABHKYIIEW CUIIbl MCTOYHMKA TOKA M €ro BHYTPEHHETO
COIIPOTUBJIEHUS.

Habmronenue snexkrpoiausa.

Me:xnpeaMeTHbIe CBSI3H

N3yuenne kypca ¢usuku 0a3oBoro ypoBHsa B 10 kjacce ocCyIIecTBIsETCS C
Y4ETOM COAEPIKATENBHBIX MEXIPEAMETHBIX CBA3€H C KypCaMM MaTeMaTHKH,
OMOJIOTHH, XUMHH, Teorpadru U TEXHOJIOTUH.

Meosicnpeomemnvle nousimusi, CBSI3aHHbIE C W3YYEHHEM METOJOB HAay4YHOI'O
NO3HAHUS: SIBJICHUE, Hay4yHbId (pakT, rumoresa, (puU3MyecKas BEIUYMHA, 3aKOH,
Teopusi, HAOJIIOCHHE, SIKCIIEPUMEHT, MOJIEIUPOBAHUE, MOJEIIb, H3MEPEHHUE.

Mamemamuxa: pelieHHe CHCTEMbl ypaBHEHUH, JUHEHHass (QyHKIu,
napabona, runepoosa, ux rpaguKd U CBONCTBA, TPUTOHOMETpUYECKUE (DYHKIUU:
CHUHYC, KOCUHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUUECKOE TOXKIECTBO,
BEKTOPBI U UX IIPOEKIIMU Ha OCU KOOPJMHAT, CIIOKEHUE BEKTOPOB.

Buonocus: mexanndyeckoe ABMKEHUE B KUBOW mpupojae, Auddysus, ocMoc,
TEIUI000OMEH KMBBIX OPraHU3MOB (BU[BI TEIIONEPEAAUH, TEIIOBOE paBHOBECHUE),
IEKTPUYECKUE SIBJICHUS B KUBOU IIPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BEILECTBA, MOJIIPHAsl Macca, TEILIOBBIE CBOMCTBA TBEPABIX TEII, )KUJIKOCTEH U Ira3oB,



IIEKTPUYECKUE  CBOWCTBA  METAUIOB,  JJIEKTPOJIUTHYECKAs  JIUCCOLMALNA,
rajbBaHUKA.

I'eoepaghus: BAaXKHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMET.

Texnonoeus: npeoOpa3oBaHHE IBUKEHUN C HCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpEHUS B TEXHUKE, NOMAIIWIHUKHA, HCMIOJb30BAHHWE 3aKOHA COXPaHEHUs
UMITyJIbCa B TEXHHKE (pakera, BOJOMET W JIpyTHe€), ABUTATEIb BHYTPEHHETO
cropanus, mapoBasi TypOuHa, OBITOBOM XOJIOAMJIBHUK, KOHIUITMOHED, TEXHOJIOTUN
MOJYYEHHUSI COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHUAIOB, U
HAHOTEXHOJIOTUH, 3JIEKTPOCTATUYECKAs 3allMTa, 3a3€MJICHUE 3JEKTPONpUOOpPOB,
KCEPOKC, CTPYWHBIN MIPUHTED, AIEKTPOHArPEBATEIIbHbBIC npuodopkI,
3JIEKTPOOCBETUTENbHBIE TPUOOPHI, TAIbBAHUKA.

11 KJTACC

Pa3znen 4. JnekrpoanHamuka

Tema 3. Macnummnoe nose. IneKmpoMazZHUMHAA UHOYKUUA

[TocTosiHHBIE MarHUTHI. B3anMo1elicTBUE MOCTOSHHBIX MAarHUTOB. MarHuTHOE
nosie. Bektop MarHuTHOM MHAYKUMHU. [IprHIMI Cynepno3uy MarHUTHBIX MOJIEH.
Jlvanm MarmuTHOM uWHAyKUMH. KapThHa JIMHUKA MAarHUTHOW HWHAYKUIHUMW TOJIS
MTOCTOSTHHBIX MAarHUTOB.

MaruutHOoe 1MOJ€ NPOBOJHHMKA C TOKOM. KapTuHa JNMHUNA WHIYKIUU
MAarHuTHOTO TOJISI JJIMHHOTO MPSMOrO0 NPOBOJHHMKA M 3aMKHYTOTO KOJIBIIEBOTO
IIPOBOJIHUKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoaelictBre NpoBOAHUKOB €
TOKOM.

Cuna AmMnepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MOysib U HallpaBiieHUE. [[BUKEHHUE 3apsSKEHHON YaCTULBI
B OJIHOPOJHOM MarHuTHoM mnose. Pabora cuibl Jlopenna.

SIBneHne anexkTpoMarHMTHOM MHAYKOMU. [IOTOK BekTOpa MarHWTHOU
WHIYKIUU. ODJEKTPOJBIKYIAs Cula HWHIAYKUUU. 3aKOH 3JIEKTPOMAarHUTHOU
nHAyKkuu @apajes.

BuxpeBoe »snekrpuueckoe 1mose. OJEKTPOIBHXKYILIAs CUJa HHAYKIUU B
IIPOBOJIHUKE, IBUKYIIEMCS ITOCTYIIATENBHO B OJJHOPOJHOM MarHuTHOM MOJIE.

IIpaBuiio Jlenna.

NHOyKTUBHOCTh.  SIBIEHME CaMOMHIYKLIMH. OJEKTPOJABMXKYIIAs CHUia
CaMOWHIYKIIUH.

DHEpPrust MAarHUTHOTO TOJIS1 KATYLIKH C TOKOM.

DNEeKTpOMarHuTHOE MOJIE.

TexHudecknue yCTpOMCTBA M MPAKTHUYECKOE MPUMEHEHUE: MOCTOSHHbBIC
MAarHuThl, BJEKTPOMArHUTHI, DJIEKTPOJABUraTENlb, YCKOPHUTEIH 3IIEMEHTAPHBIX
YaCTHUIl, UHAYKIIMOHHAS [1€Yb.



Llemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO My4YKa MarHUTHBIM TOJIEM.

JIvHUYM MHIYKIIMY MAarHATHOTO TOJIS.

BzaumopeiicTBre ABYX TPOBOAHUKOB C TOKOM.

Cunia Amnepa.

JevictBue cuiel JIopeH11a Ha HOHBI JIEKTPOJIATA.

SIBneHune 3IIeKTPOMarHuTHOM UHIAYKIHAH.

[Tpasuno Jlenua.

3aBUCUMOCTh JJIEKTPOJIBUAKYIIEH CUJIBI MHAYKIIUM OT CKOPOCTH W3MEHEHUS
MarHMTHOTO MOTOKA.

SIBiIeHME CAMOMHTYKIIWH.

Yuenuuecxuii sxcnepumenm, 1abopamopHule pabomuol

N3ydyeHrne MarHuTHOTO MOJIs KaTYIIKU C TOKOM.

HccnenoBanne AeMCTBUS NOCTOSSHHOTO MAarHUTA HA PaMKY C TOKOM.

HccnenoBanue sBIEHUS 3JIEKTPOMATHUTHOM WHAYKIIHH.

Pa3nea 5. KoJsiedanus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazHumHvle KO1€0aHus

KonebGatenbnas  cucrema. CBOOOAHBIE  MEXaHMUYECKHE  KOJICOAHMS.
["apmonundeckue kosiebanus. Ilepuon, yactora, amrmmTyna U (asa kojeOaHUM.
[IpyXuHHBIN MasgTHUK. MareMaTU4ECKUHA MASTHUK. YPAaBHEHHE TAPMOHHYECKHUX
kosebanuii. [IpeBpareHue sHepruu Npu rapMOHUYECKUX KOJICOaHUSIX.

Konebarenbubiii  koHTYp. CBOOOIHBIE AIEKTPOMATHUTHBIE KOJICOAHUS B
UJCATHPHOM KOJICOATEIPHOM KOHTYpE. AHAJIOTHS MEXAY MEXaHWYECKUMH U
AJIEKTPOMArHUTHBIMU KoJieOaHusiMu. @Dopmyna TomcoHa. 3akoH COXpaHEHUs
HHEPrUU B UJI€ATBHOM KOJI€OATEIHbHOM KOHTYDE.

[IpencraBienre o 3aTyxarouux KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKHE
koseOanusi. Pezonanc. BeiHy X A€HHbBIE 3JIEKTPOMarHUTHBIE KOJICOaHMUSL.

[lepemenHblii  TOK. CUHYCOMIANbHBIM MEPEMEHHBIA TOK. MOIIHOCTH
MIEPEMEHHOI0 TOKAa. AMIUIMTYIHOE€ W JACHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsKEHUS.

Tpanchopmarop. IlpousBoacTBo, nepenadya U MOTPEOICHUE AIEKTPUUECKON
SHEPIruMu. DKOJIOTUYECKHE PUCKU MPHU MPOU3BOJACTBE ANEKTpodHepruu. KynbTypa
WCIIOJIb30BaHUs AJIEKTPOIHEPIUU B IOBCETHEBHOM KU3HMU.

TexHuyecknue ycTpoWCTBAa M MPAKTUYECKOE MPUMEHEHHUE: JIICKTPUUYECKHIM
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, IMHUH JIEKTPOIIepeiay.

Llemoncmpayuu

HccnenoBanne mapaMeTpoB KOJeOATENbHONH CHUCTEMBI (TMPYKUHHBIA WITH
MaTEeMaTUYECKU MASITHUK).



HabGmronenue 3aryxaronux KojieOaHui.

HccnenoBanue cBOMCTB BIHYXACHHBIX KOJI€OaHUH.

HaGmronenue pe3onanca.

CBOOOHBIE IIEKTPOMATHUTHBIE KOJIEOaHUSI.

OcuuiorpaMMsl (3aBUCUMOCTH CUJIbI TOKA U HAINPSKEHUS] OT BPEMEHU) IS
3JIEKTPOMArHUTHBIX KOJICOaHU.

Pe3onanc mnpu 1oCienoBaTENbHOM COEOMHEHMM PE3UCTOPA, KaTYyIIKH
VMHIYKTUBHOCTH M KOHJACHCATOPA.

Mopeinb TuHUM IIEKTPOIIEPEAAYH.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol

HccnenoBanue 3aBUCMMOCTH MEpUOJia MajbIX KOjeOaHUil Tpy3a HA HUTH OT
JUIMHBI HUTU ¥ MAaccChl rpy3a.

HccnenoBanue epeMEHHOT0 TOKa B LIETIH U3 MTOCJIEI0BATEIBHO COEAMHEHHBIX
KOHJICHCATOpa, KaTyIIK! U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpoMaAZHuUNMHbIE 60HbL

MexaHnudeckue BOJIHBI, YycCioBHsS pacnpoctpaHenus. llepuon. Ckopocth
pacrpocTpaHeHuss M JUIMHA BOJIHBL. [lomepeuHble W TIPOJOJIBHBIE  BOJIHBI.
NnTepdepenius u qudpakuus MEXaHHYECKUX BOJIH.

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

ONEeKTPOMArHUTHHIE BOJHBL. Y CJIIOBUS M3IYUYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmHuas opuentanus BektopoB E, B, V B anexkrpomarautHoi BoiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJH: OTPa)XC€HHUE, MPEIOMIICHUE, TOIsSpU3alus, AUPpaKiys,
uHTepdepenus. CKOpoCcTb dJEKTPOMArHUTHBIX BOJIH.

[IIxana 3JIEKTPOMAarHUTHBIX BOJIH. [IpUMEHEHME AIIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMIBI paguoCBs3U U TeneBuaeHusA. Paqnonokanms.

DIIEKTPOMAarHUTHOE 3arpsI3HEHUE OKPYXKAIOLIEH CPEIbI.

TexHu4ecKue yCTpOMCTBA M INPAKTUYECKOE IPUMEHEHHUE: MY3BIKAJIBHBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBasl [IMarHOCTHKAa B TEXHUKE W MEAMIMHE, pajap,
panuonpuéMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBY-neus.

Llemoncmpayuu

OOpazoBaHue ¥ pacIpOCTPAHEHUE MONEPEUHBIX U MPOIOJIbHBIX BOJIH.

KoneOmromeecs Te10 Kak HCTOUYHUK 3BYKa.

Habntonenue otpaxeHus U NpesioMIEHUS MEXaHUYECKUX BOJIH.

Hab6monenue natepdepeHny u AUPPaKku MEXaHHUYEeCKUX BOJIH.

3BYKOBOU PE30HAHC.

HaOmroieHue cBA3M I'POMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIMTYAOH HU
4acTOTON KosieOaHuil.



HccnenoBanrie CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPaKEHUE, TPEJIOMIICHUE,
noJisipu3anus, 1udpakuus, uHTepdepeHIHs.

Tema 3. Onmuxa

['eomeTpuueckas ontuka. I[IpsMonnHENHOE pacnpoCTpaHEHUE CBETA B
OJIHOpOHOM cpene. JIyd cBera. TOUECUHBIN HCTOYHUK CBETA.

OtpaxeHue cBeTa. 3aKOHbI oTpaxkeHus cBeTa. llocTpoenue n3oOpakeHuil B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCONIOTHBIN MOKa3aTesb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbli yroa MOJHOTO
BHYTPEHHETO OTPAKEHHUS.

Hucnepcus ceera. CiaoxHblil coctaB Oenoro csera. LBer.

Cobuparoriye 1 paccenBaroniue JMH3bL. ToHKas JuH3a. DOKYCHOE pacCTOSIHHUE
U ONTHYECKasi cuia TOHKOW JuH3bL. [locTpoeHne n3obpakeHuil B COOMpAIONINX U
pacceuBaromux jguH3ax. Dopmyna TOHKOW JIMH3BI. Y BEJIMYCHUE, IaBAEMOE JIMH30M.

[Ipenenbl MNPUMEHUMOCTH TEOMETPUUECKON ONITUKH.

BomnoBass ontmka. WHTepdepenius cBera. KorepeHTHbIE HMCTOYHHUKHU.
YcnoBusi HaOMOMEHUS MaKCUMyMOB W MHHMMYMOB B HWHTEphEpPEHIITMOHHON
KapTUHE OT JIBYX CUH(A3HbIX KOT€PEHTHBIX HCTOYHHUKOB.

Hudpaxuus cBera. JudpakimoHnHas peméTka. YCJIOBHE HaOI0ICHUS
[JIaBHBIX ~MAaKCUMyMOB IIpM  TMAJ€HUM MOHOXPOMAaTHYECKOrO CBETa Ha
TUPPAKIIIOHHYIO PEHIETKY.

[Tonspuzanus ceera.

TexHuyeckue yCTpOMCTBa M TMPAKTUYECKOE MNPUMEHEHUE: OYKH, JIyIa,
doToanmapar, NPOEKIIMOHHBIA armapaT, MHUKPOCKOIN, TeJIECKOI, BOJOKOHHAs
ONTHKA, TUPPAKITMOHHAS PEIIETKA, TOTSPOUI.

Llemoncmpayuu

[IpssMONMHEHOE paCIpPOCTPAaHEHUE, OTPAKEHUE M NPEIOMIICHUE CBETA.
OnTuyeckue mpuodOpBHI.

[lonHoe BHyTpeHHEE OTpakeHue. Monenb CBETOBOAA.

HccnenoBanue cBOMCTB M300paXXE€HUM B JIMH3AX.

Mopnenn MUKpOCKONa, TEIECKOIIA.

HaGmronenune natepdepeHnm crera.

HaGmronenue nudpakiuu cBera.

HaOmronenue aucnepcuu cBeTa.

[lony4yeHne cnekTpa ¢ MOMOILIBIO IPU3MBI.

[TonyueHue ciekTpa ¢ MOMOIIBI0 TU(PPAKIIMOHHON PEIIETKH.

HabGnronenue nossipusaiiuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

W3mepeHne nokasaress NpesioMIIEHNs CTEKJIA.



HccnenoBanue CBOMCTB M300paKEHUI B JTUH3AX.
Habmronenue aucnepcuu cBeTa.

Paznen 6. OcHOBBI CIeHUAJIBHON TEOPHUH OTHOCHUTEILHOCTH
[ paHuIBI TPUMEHUMOCTH KJIACCUYECKON MeXaHUKHU. [locTynaTel criennanbHOM
TEOPUH OTHOCHUTEIBHOCTH: WHBAPUAHTHOCTh MOAYJISI CKOPOCTH CBETa B BAaKyyME,
MIPUHIUIT OTHOCUTEIBLHOCTH DWHINTEHHA.
OTHOCUTENBHOCTh OJJTHOBPEMEHHOCTHU. 3aMEJIJICHUE BPEMEHU M COKpAIICHUE
JUTUHBI.
DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b Macchl € SHEPruer U UMIYJIbCOM PEISITUBUCTCKOM YaCTHUIbl. DHEPIHs
IIOKOS.

Paznea 7. KBantoBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®dotonbl. ®opmyina [lnanka cBa3u SHeprun POTOHA C €ro YaCTOTON. DHEPTHUSI
U UMIyJibC (pOoTOHA.

Otkpritre u uccnenoBanue Gororpdexra. Onwitel A. I'. CtoneroBa. 3aKOHBI
dororddekra. YpaBHenue OiHmTerHa st dportorddekra. «KpacHas rpaHuiiay
dboToaddexra.

JlaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUYECKOE NJeCTBUE CBETA.

TexHuyeckue yCTpOWCTBa U MPAKTUUYECKOE MPUMEHEHHE: (POTOIEMEHT,
doromaTuuk, conmHeuHas 6aTapesi, CBETOIUO/I.

Jlemoncmpayuu

®dotodPpdekT Ha yCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanne 3akoHOB BHeMHET0O (poTodddekTa.

Ceeroauo.

Conneunas Oartapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pe3epdopna mo paccessHuIO 0 -4acCTHII.
[Imanerapnas mopxens aroma. [locrynater bopa. M3nydenme u mornomeHwue
(GOTOHOB TpU TMepexojie aToMa C OJHOIO YPOBHSI PHEPruM Ha Apyroil. Buabl
criekTpoB. CIEKTP YPOBHEN SHEPTUH aTOMA BOJOPOJA.

BonnoBble cBoiicTBa yactuu. Bonnsl ne bpoitnsa. KopmnyckynsipHO-BOJIHOBOM
JyaJn3M.

CHOHTaHHOE U BBIHYXJICHHOE U3JIyYCHHE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAJIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBBIM KOMIBIOTED.

Jlemoncmpayuu



Mopuenb onsita Pesepdopra.

Onpenenenue JJIMHBI BOJIHBI J1a3epa.

HaGmronenue nuHedvaTbIX CIEKTPOB U3ITyUEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

HaOmronenue nuHeRYaToro CrekTpa.

Tema 3. Amomnoe aopo

OKCINEPUMEHTBI, JI0KA3bIBAIOIIME CIOKHOCTh CTpOeHUs dAnpa. OTKpbITHE
paanoaktuBHOCTU. OnbITh Pezepdopia no onpeneneHuto cocraBa paiioakKTUBHOTO
u3nyuyenus.  CpoiictBa  anbda-, Oera-, ramma-usinydeHus.  BnusHue
PaJMOaKTUBHOCTH Ha JKUBBIE OPTaHU3MBI.

OTkpbiTHE TIpOTOHA W HeWTpona. Hykmonnas mopens siapa I'eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio siapa. M3otormnsl.

Anba-pacnan. OJIEKTPOHHBI W TO3UTPOHHBIN Oera-pacnaa. ['amma-
U3ITydeHHe. 3aKOH PaJIMOAKTUBHOI'O pacraja.

OHeprus CBA3M HYKJIOHOB B sifipe. Snepuble cumbl. JledexT maccol sapa.

Snepnseie peakunu. [lenenue n cuHTes auep.

SAnepuwiii peaktop. Tepmosinepusiii cuHTe3. [IpoGiaeMbl U TEPCIIEKTUBBI
AJIEPHON DHEPIETUKH. DKOJIOTHUYECKUE ACTIEKTHI IAEPHON YSHEPTETUKHU.

OnemeHTapHble YaCTULbL. OTKPBITUE TO3UTPOHA.

MeTob1 HaOMIOIEHUS U PETUCTPAIIUH 3JIEMEHTAPHBIX YaCTHII.

®dyHaMeHTalbHbIe B3auMOIeicTBUS. EMMHCTBO (pu3nueckoil KapTUHBI MUpA.

TexHuyeckue yCcTpouCTBa M MPAKTHUYECKOE MPUMEHEHUE: TO3UMETP, Kamepa
Buunbcona, siaepHbiit peakTop, aToMHas 6omoa.

Llemoncmpayuu

CU€TurK MOHU3UPYIOLINX YACTHUL.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuwl

HccnenoBanre TpekoB YacTull (110 TOTOBBIM (poTorpadusm).

Pasnen 8. DiieMeHTBI aCTPOHOMUM M aCTPOPU3UKHU

Oransl pa3BUTHsI acTpoHOMUU. [IprKiiagHOE 1 MUPOBO33PEHUYECKOE 3HAUEHHE
ACTPOHOMUM.

Bun 3B&3nnoro ne6a. Co3Be3nus, spkue 3BE3MbI, IUIAHETHI, MX BHUIUMOE
JBUYKEHUE.

ConHeuHas cucrema.

Connue. ConHeuHass akTUBHOCTh. MctouHuk sHeprum ConHua u 3BE3N.
3BE31bI, UX OCHOBHBIE XapaKTEPUCTHKHU. Jlnarpamma «CHEKTpajbHBIA Kiacc —
CBETUMOCTB». 3BE3/bl IJIaBHOM IOCIIEAOBAaTEIbHOCTH. 3aBUCHUMOCTh «Macca —
CBETUMOCTBb» I 3BE3] TIJABHOM IOCJIENOBAaTEIbHOCTH. BHYyTpeHHee CcTpoeHue



3BE311. COBpEeMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3BOtonnKU CoJiHIIA U
3BE3/. DTallbl )KU3HU 3BE3].

Mneunsiii [lyte — Hama I'anaktuka. [lonoxxenue u nBmxenne CoJsiHLIA B
[Nanaktrke. Tunsl ramakTuk. PaguoranakTuku U KBa3apbl. YEpPHBIE NBIPHI B AIpaAX
TaJIAKTHK.

Bcenennas. Pacmmpenune Beenennoii. 3akon Xab66ma. Pazberanue raiakTuk.
Teopus bonpmoro B3peiBa. PenukToBOE N3IydeHHE.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnpie mpobsieMbl aCTPOHOMHUM.

Vuenuuecxue nabnrooenus

HaOmronenuss HEBOOPYKEHHBIM TJ1a30M C HCIOJIb30BAHUEM KOMIBIOTEPHBIX
MIPWIOKEHUHN JJI ONPENCIICHUs MOJI0KEeHNUS HEOECHBIX 00BEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3usA CEBEPHOro MOJyIIApHS U IPKHUE 3BE3BI.

HaGmronenus B Teneckon JIynsl, miianet, Miieunoro Ilytu.

O0o0marmnee NOBTOpeHUe

Pons ¢usmku w acTpoHOMHUM B IKOHOMHYECKOW, TEXHOJOTHYECKOM,
COIMAIPHON M TUYECKOM cdhepax AesITEIPHOCTH YeJI0OBEKA, POIb K MECTO (PU3UKH U
ACTPOHOMHUU B COBPEMEHHOW Hay4yHOUN KapTHHE MHUPA, poJib (PU3MUECKON TEOpru B
dbopMHpOBaHUU MPECTABICHUN O (PU3NYECKON KapTUHE MHUPA, MECTO (PU3NYECKON
KapTUHBI MHpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MIPEJICTABICHUIN O IPUPOJIE.

MexnpeaMeTHbIe CBSI3H

N3yuyenue kypca ¢usuku 0a3oBoro ypoBHs B 11 kjacce ocyiiecTBisercs ¢
Y4ETOM COAEPKATENBHBIX MEXKIPEAMETHBIX CBS3€d C KypcaMM MaTeMaTHKH,
OMOIOTHH, XUMHH, Teorpadru U TEXHOJIOTHUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C M3yYEHHEM METOJOB HAY4YHOIO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, runoresa, (Qpuanyeckas BeIUYHHA, 3aKOH,
Teopusl, HAOIIOIEHUE, SKCIIEPUMEHT, MOJIETUPOBAHKUE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: pelIeHHWE CUCTEMbl YPAaBHEHUM, TPUTOHOMETPUYECKUE
GyHKIIUA: CUHYC, KOCUHYC, TAHT€HC, KOTAHTEHC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJECTBO, BEKTOPBl M MX MPOEKIHWH HA OCH KOOPAWHAT, CIIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (PYHKIUN, MPU3HAKK MOAOOUS TPEyroJIbHUKOB,
onpe/eseHue MIONIaaAu MITOCKUX GUryp u o0bEmMa Tell.

buonoeus: »nexTpuueckue SBICHUS B JKUBOW Mpupojne, KoiebaTenbHbIC
JBUKEHHS B )KUBOW NPUPOJAE, ONTUYECKUE SIBIICHUSA B )KUBOW MPUPOJIEC, TEUCTBUE
paauanyy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsi CTPYKTypa TBEPABIX
TEJ, MEXaHU3Mbl 00pa30BaHUs KPUCTAIUTMYECKON PEIIETKH, CIIEKTPATIbHBIN aHAN3.



leoepaghusi:  MarHWTHBIE TIONMIOCA 3€MJIM, 3aJie)KM MArHUTHBIX DY,
(doTochEMKa 3eMHOI TOBEPXHOCTH, TIPEACKa3aHNE 3eMIICTPSCCHUN.

Texnonocus: TWHAW DIIEKTPOIEpenad, T€HEepaTop MEepEeMEHHOIO TOKa,
JIICKTPOJIBUTATENb, MHAYKIIMOHHAS TI€4b, pajgap, PaAHONPHEMHUK, TEICBU30D,
anteHHa, tenegoH, CBY-meub, MpPOEKIMOHHBIN ammapar, BOJOKOHHAs OITHKA,
COJIHEuHas Oatapesi.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHUA

OcBoenune yueOHOTO Tpenmera «®Du3nWka» HA YPOBHE CpPEIHETO OOIIeTro
o0pa3oBaHus (0a30BBIM YPOBEHb) JOJDKHO 00ECIIEYUTH JOCTHXKEHHUE CIICTYIOIINX
JMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTENIbHBIX PE3YyJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE Pe3yJIbTaThl OCBOCHUSI Y4eOHOro npeamera «Pu3nKa» J0IKHBI
OoTpakaTb TOTOBHOCTb M CIHOCOOHOCTh OOYYarOIIMXCS PYKOBOACTBOBATHCSA
c(OpMUPOBAHHON BHYTPEHHEW TMO3MLMENW JIMYHOCTH, CHCTEMOM IEHHOCTHBIX
OpUEHTAIMi, TO3UTUBHBIX BHYTPEHHHUX  YyOEXKJEHMH, COOTBETCTBYIOIIMX
TPaJUIIMOHHBIM HEHHOCTSM POCCHUUCKOrO OOIIECTBAa, PACHIMPEHUE >KU3HEHHOTO
ONBITA M ONIBITA ACATEIBHOCTH B MPOLECCE PEaJU3alli¥ OCHOBHBIX HAIPABICHUN
BOCIIMTATEIbHOU JEATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(OpMHUPOBAHHOCTH TPAXKIAHCKOHN MO3UIMKA 00YYaIOIIerocsi Kak akTUBHOTO U
OTBETCTBEHHOTO YJIEHa POCCUICKOTO OOIIECTBA;

OPUHATHE  TPAJAULMOHHBIX  OOLIEYETIOBEUECKUX T'YMAHUCTHYECKUX U
JNEMOKPATUYECKUX [ICHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO IEATEIIBHOCTh B MHTEPECAX TPaAKIAHCKOTO
oO11ecTBa, y4acTBOBaTh B CAMOYMPABIECHUH B 00pa30BaTeIbHON OpraHU3alliy;

YMEHHUE B3aUMOJICHCTBOBATh C COLMAJIbHBIMU UHCTUTYTaMH B COOTBETCTBUU C
uX (PyHKUMAMU U HA3HAUECHHUEM;

TOTOBHOCTb K T'YMaHUTAPHON U BOJIOHTEPCKOU EATEIBHOCTH;

2) IaTPHMOTHYECKOI0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTH POCCUNUCKOM IPa’KIaHCKON MACHTUYHOCTH, MATPUOTU3MA;

LIECHHOCTHOE OTHOIICHHE K TIOCYAapCTBEHHBIM CHMBOJIAM, JOCTHIKCHUSIM
POCCUHCKHX YUEHBIX B 001acTU (PU3UKHU U TEXHUKHU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBEICHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYAI[MI0 U NPUHUMATh OCO3HAHHBIE PELICHHUS,
OPHUEHTHPYSICh HAa MOPAJIbHO-HPAaBCTBEHHBIC HOPMBI M LICHHOCTH, B TOM 4YHCIIE B
NEATEIbHOCTH YYEHOT0;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOTO OYAyIIEro;

4) 3cTeTHYeCKOT0 BOCIIUTAHMA:

ACTETUYECKOE OTHOLICHUE K MUPY, BKJIFOYAsl SCTETUKY HAy4YHOI'O TBOPYECTBA,
IpUCYyILIEro (pU3NIECKON HayKe;

5) TPy10BOT0 BOCIIMTAHMS:



UHTEpEC K pa3nuyHbIM cdepaMm MpodeccroHalbHON esATENbHOCTH, B TOM
YHClIe CBA3aHHBIM C (PU3UKOI M TEXHUKOW, yMEHHUE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyay1iei npodeccun u peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE TIaHbL;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00JacTH
(U3KMKYN Ha IPOTAKEHUU BCEU KU3HU;

6) 3K0JI0OrM4YeCKOro BOCIIMTAHMSA

c(OpPMUPOBAHHOCTh HKOJIOTMUYECKON KYJIbTYphl, OCO3HaHHE TJ100aIbHOrO
XapakTepa 3KOJOTMYECKUX MTPOoOIIeM;

IUIAHUPOBAHKE U OCYILECTBIICHUE ICHCTBUNA B OKPYXKAIOLIEH Cpelie Ha OCHOBE
3HAHMA LEJIeW YCTOMYUBOIO pa3BUTHUS YEJIOBEUECTBA;

paclIMpeHre OmbITa JEATEIBHOCTH JKOJOTMYECKOM HaNpaBICHHOCTH Ha
OCHOBE UMEIOLINXCS 3HAaHUU 10 (PU3HKeE;

7) HEeHHOCTH HAYYHOI'0 NO3HAHMA:

c(OpPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS GU3NYECKON HAYKU;

OCO3HAHME LIEHHOCTH HAay4YHOM JEATENbHOCTH, TOTOBHOCTH B IpPOLECCE
U3y4eHUs (PU3UKHU OCYUIECTBIATH IPOEKTHYIO U UCCIIEOBATENBCKYIO 1€ITEIbHOCTD
WHIUBUyAJILHO U B TPYyIIIIE.

METANIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA
ba3oBble JJornyeckue aeiicTByA:
CaMOCTOSITEIbHO  (OPMYJIMPOBATh W AKTyaJIW3UpOBaTh  MpoOJIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh UENU JEATEIbHOCTH, 3aJlaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTHIKCHMSI;
BBISIBJISAITH  3aKOHOMEPHOCTM W MPOTHUBOPEYUS B  PacCMaTPUBAEMBIX
(bU3UYECKUX SIBICHUSAX;
pa3pabarpiBaTh IUIAH PEIICHUS TPOOJEeMbl ¢ y4ETOM aHalv3a UMEIOIIUXCS
MaTepHUaJIbHBIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JIESITEIbHOCTD, OIEHUBATh COOTBETCTBUE PE3YJILTATOB
L[EJIAM, OLIEHUBATh PUCKH MOCIEACTBUMN AEATEIbHOCTH;
KOOPJAMHUPOBATH U BHITIOIHATH PA0OTY B YCIOBUSAX PEaIbHOTO, BUPTYAJILHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJICUCTBUS,
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPHU PEIICHUH KU3HEHHBIX MTPOOJIEM.
ba3oBble ucciaenoBarTeabCKHe 1eHCTBUSA:
BJIAJICTh HAYYHOM TEPMHUHOJIOTHMEH, KIKOYEBBIMU IOHATUSMU U METOHAAMHU
(bu3nYeCKO HAYKH;



BJIa/IeTh HABBIKAMHU Y4eOHO-MCCIIEI0BATENbCKON U MPOEKTHON AESTENbHOCTH
B 0071aCTH (PU3UKU, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITETLHOMY TOHUCKY
METOJIOB peUIeHHs 3ahad (PU3MUECKOTO COJAEp)KaHus, MPUMEHEHHUIO Pa3IHYHbIX
METO/0B IO3HAHUS;

BIAJETh BUAAMU JESATEIBHOCTH IO TOJyYEHUIO HOBOTO 3HAHUS, €ro
UHTEpIIpEeTalluy, MPeoOpa3oBaHUI0 U MPUMEHEHHIO B Pa3IMYHBIX Y4eOHBIX
CUTYallUsX, B TOM YMCJIE MIPH CO3JJaHUH YUeOHBIX TPOEKTOB B 001aCTU (DU3HKY;

BBISIBIISATh TIPUYMHHO-CIICJCTBEHHBIE CBS3M UM AaKTyaJM3UPOBaTh 3ajady,
BBIJIBUTATh TUIOTE3Y €€ pelIeHus], HaXOIUTh apIyMEHTHI JJIs TOKa3aTeIbCTBAa CBOUX
YTBEPKIEHHM, 3a7aBaTh HapaMeTPhl U KPUTEPUU PELICHHUS;

aHAJIM3UPOBAaTh TMOJYYCHHbIE B XOJE pELICHUS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBUSX;

CTaBUTh U (OpMyTuUpOBaTh COOCTBEHHBIE 3aJaud B 00pazoBaTENbHON
JIeSITEIbBHOCTH, B TOM YHUCJIE IPU U3YYCHUH (DUBHUKY;

JlaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

yMETb NEPEHOCUTh 3HAaHHUA MO (PU3MKE B MPAKTUYECKYIO 0OIacTh
KHU3HEIeATEIIbHOCTH;

yMETh HHTEIPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIIBUTATh HOBBIE HJIEH, MPEJIaraTb OPUTHHAIbHBIEC TTOAXObI U PEIICHNUS;

CTaBUTh MPOOJIEMBI U 337a4H, JOMYCKAIOIINE aIbTePHATUBHBIC PEILICHUSI.

Pa6ora ¢ undpopmaunmeii:

BJIaJIeTh HABBIKAMM TOJY4YeHUs HHPOpMauu (U3MUECKOTO COACpKaHUSA U3
UCTOYHUKOB PpAa3HbIX THIIOB, CAaMOCTOSITEJIbHO OCYIIECTBIIATh IIOUCK, aHaJM3,
CHUCTEeMATHU3allMI0 W HHTEPHIpeTanuio HHOOPMALMKA Pa3IUYHBIX BUAOB U (HOpM
IpEJICTaBICHNUS,

OLIEHUBATh JOCTOBEPHOCTH HH(OpMaIU;

UCTOJb30BaTh  CPEACTBA  HMH(POPMALMOHHBIX W  KOMMYHHKALMOHHBIX
TEXHOJOTHIM B PEUICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OpraHU3allMOHHBIX
3a51a4 ¢ cOOI0ICHIEM TPEOOBaHUI 3PTrOHOMUKH, TEXHUKH 0€3011aCHOCTH, TUTHEHBI,
pecypcocOepexeHusi, MPaBOBbIX W STUYECKHUX HOPM, HOPM HH(DOPMAIMOHHON
0€e30ITaCHOCTH;

CO3/1aBaTh TEKCThl (PU3NYECKOTO COJAEP)KAaHUS B PA3IMYHBIX Qopmarax ¢
y4€TOM HazHayeHHs] HPOPMAIIUU U LIEJICBOU ayJUTOPUH, BRIOUpPAasi ONITUMAIbHYIO
(dbopMy npeAcTaBIeHUS U BU3yaTU3alllu.

KoMMyHHKATHBHBIE YHHBeEPCAJIbHbIE YUeOHbIEe TeiiCTBUS:
OCYIIECTBIISITh OOIIEHUE HAa yPOKax (PU3UKHU U BO BHE-YPOUHOU JIEATEITLHOCTH;
pacmo3HaBaTh NPEANOCHUIKH  KOH(DJIMKTHBIX CHUTyallud W CMST4YaTh
KOH(JIMKTHI;



pPa3BEPHYTO M JIOTUYHO H3JaraTb CBOI0 TOYKY 3PEHHUSI C HCHOJIb30BAHUEM
SI3BIKOBBIX CPEJCTB;

MMOHUMAaTh M MCIIOJb30BaTh NPEUMYIIECTBA KOMAaHIHOM M WHIWBUYaJIbHOU
paboThI;

BBIOMpATh TEMAaTUKY M METOIbl COBMECTHBIX JEUCTBUU C Y4ETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEH KaXKJIOI'0 WICHA KOJIJIEKTUBA,;

MPUHUMATh LEJIM  COBMECTHOM  JEATENbHOCTH, OPraHU30BbIBATH W
KOOPJAWHHUPOBATH JIEUCTBUS IO €€ NOCTHMIKEHUIO: COCTABIJIATh IUIAH JICUCTBUU,
pacrpenensaTh poJii ¢ Y4€TOM MHEHHH YYaCTHHMKOB, OOCYXIaTh PE3yJIbTaThl
COBMECTHOM paloTHhI;

OIICHMBATh KaY€CTBO CBOETO BKJIA/Ia M KAXKJOTO YIACTHUKA KOMAHIbI B OOIITHH
PE3YNBTAT MO Pa3pabOTaHHBIM KPUTEPHUSIM;

npeajaratb HOBBIE MPOEKThI, OLECHUBATH MAEHU C IO3ULIUH HOBHU3HBI,
OPUTMHAJIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYWIECTBJISITh  MTO3UTUBHOE CTPATETUYECKOE IIOBEACHUE B Pa3JIUYHBIX
CUTYaIUSX, IPOSIBISATH TBOPUECTBO U BOOOPAXKEHHE, OBITHh HHUITHATUBHBIM.

PeryasiTuBHbIC YyHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBISTh MO3HABATENbHYIO ACSITENbHOCTh B 00JacTH
GU3UKK W aCTPOHOMHUH, BBISBIATH MPOOJIEMbI, CTaBUTh U (POPMYyJIHUPOBATH
coOCTBEHHBIE 33/1a4H;

CaMOCTOSITEJIbHO COCTABJIATh IUIAH PEUIEHUS PACUYETHBIX M KAUYECTBEHHBIX
3a]1a4, IJIaH BBIMOJIHEHUSI MPAKTUYECKON paboThl C Y4ETOM MMEIOILIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIOUYTECHUH;

JaBaTh OLIEHKY HOBBIM CHUTYaLIMIM;

pacuMpsITh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIITOYTCHHUI;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparh Ha cels
OTBETCTBEHHOCTb 3a PEILICHHUE;

OLICHUBATH MIPUOOPETEHHBIN OTIBIT;

crnocoO0CTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO JPYAUIMU B 00JacTu
(bU3HUKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BATENbHBIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJIEKT:

JaBaTh OLEHKY HOBBIM CHUTyalUsIM, BHOCHUTh KOPPEKTHBBI B AESTEIBHOCT,
OLICHUBAaTh COOTBETCTBUE PE3YJIHTATOB LETSIM;

BJIAJE€Th HABBIKAMHM  IO3HABATENbHOM  pedekcud KaKk  OCO3HaHUS
COBEpLIAEMBIX JECHUCTBHUMI M MBICIUTEIBHBIX NPOLIECCOB, UX PE3YJIbTATOB U
OCHOBAHUM;

UCIIONIb30BaTh MPHUEMBI PeIIEKCHH JIJISl OLIEHKH CHUTYal[iH, BHIOOpa BEPHOTO
peLIeHuUS;



YMETh OIIEHWBATh PUCKH W CBOECBPEMEHHO TNPUHUMATHh PEIIEHUS IO WX
CHUKEHUIO;

NPUHUMATh MOTHBBI W aPTyMEHTHI JPYTHUX TMPU aHAIM3€ pPe3yJbTaTOB
JIeSITEIBHOCTH,

IPUHUMATH Ce0sl, TOHMUMAsi CBOM HEJIOCTATKU M IOCTOMHCTBA;

NPUHUMATh MOTHBBI W aPTyMEHTHI JPYTHUX TMPU aHAIM3€ pPe3yJbTaTOB
NEeSATeTbHOCTH;

pHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIHOKH.

B mporiecce nocTrkeHUs IMYHOCTHBIX Pe3yIbTaTOB OCBOSHUS MPOTPAMMBI IO
dbuzuke IS YPOBHS CpEIHEro oOmero oOpa3oBaHUs Yy OOydYarolIUXxcs
COBEPIIICHCTBYETCS AMOITMOHAIIBHBIN WHTEJUICKT, MIPEATOIaT AFO A
c(hOopMUPOBAHHOCTb:

CaMOCO3HaHUsI, BKIIFOYAIOIIETO CIIOCOOHOCTh MTOHUMATh CBOE SMOITMOHATILHOE
COCTOSTHUE, BUJIETh HAIIPABIICHUS Pa3BUTHsI COOCTBEHHOMN AMOIMOHAIBHON cephl,
OBITh YBEPEHHBIM B ce0€;

CaMOPETYJIMPOBAHUS, BKIIIOYAIOMIETO CAMOKOHTPOJIb, YMEHHWE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TMOBEAEHHE, CIOCOOHOCTh aAaNTUPOBATHCS K
IMOIMOHABHBIM U3MEHEHHSIM U MTPOSIBIISATH THOKOCTh, OBITh OTKPBHITHIM HOBOMY;

BHYTpEHHEH MOTHBAaIlMH, BKIIOYAIOIICH CTPEMIICHHUE K JOCTIKEHUIO e U
ycrexy, ONTUMU3M, WHUIIMATHBHOCTh, YMEHHE JEHCTBOBATH HUCXOJS M3 CBOMX
BO3MOKHOCTEH;

IMIIATHH, BKIIOYAIOMICH CTOCOOHOCTh MOHUMATh SMOIMOHATBHOE COCTOSTHHE
IpYTHX, YYUTHIBATh €ro TMpPH OCYIIECTBIECHUU OOIIEHHUS, CHOCOOHOCTh K
COUYBCTBHIO U COIIEPEKUBAHUIO;

COITMATHHBIX HABBIKOB, BKIIFOUAIOIINX CIIOCOOHOCThH BBHICTPAWBATh OTHOIIICHUS
C IPYTHMH JIFOJIBMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U Pa3periaTh KOHPIHKTHI.

NPEJIMETHBIE PE3YJIBTATBI

K konity o0yuenus B 10 kiaacce nmpeMeTHbIE pe3ybTaThl HA 6a30BOM YPOBHE
JIOJDKHBI OTpaXkaTh COOPMUPOBAHHOCTH Y 00YUYAIOIIUXCS YMEHUMN:

JEMOHCTPHUPOBATh HAa MpUMEpax pojib U MecTo (U3NKA B (HOPMHPOBAHUU
COBPEMEHHOW HAay4YHOM KapTHUHBI MHpA, B PA3BUTUH COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUH, B IPAKTUYECKOM JIESTEIIbHOCTH JIIOJIEH;

YUYUTBIBATh TPAHUIBI TPUMEHEHHS W3YyUYCHHBIX (U3UYECKUX MOJCICH:
MaTepHuaibHas TOYKa, MHEPIIMAIbHAs CUCTeMa OTCYETa, aOCOMIOTHO TBEPIOE TEIO,
WJICAIbHBIN Ia3, MOJAECIIH CTPOCHUS T'a30B, )KUJIKOCTEW M TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUCCKUH 3apsij] MPU PEIICHUH (PU3NYECKHUX 3a]1a4;

pacro3HaBath (GU3UYECKHUE SBJICHHS (TIPOLIECChI) U OOBSCHITH UX HA OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KMHETUYECKOW TEOPUU CTPOCHHUS BEIIECTBA U



IEKTPOAMHAMHUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE NPSIMOJIMHENHOE ABUKEHHUE,
CBOOOJIHOE MMaJIEHUE TEJl, IBHXKEHHE MO OKPYKHOCTH, MHEpPLUs, B3aUMOJEHCTBHE
Ten, auddys3us, OpOyHOBCKOE ABUKEHHUE, CTPOCHHE XKUAKOCTEH M TBEPABIX TeJ,
U3MEHeHue o0bEMa Tel MpU HarpeBaHUU (OXJIAXKAECHHUH), TEIUIOBOE PaBHOBECHE,
UCIIApEHUE, KOHJICHCAlus, IUIaBICHUE, KPUCTAJUIM3aLus, KUIICHUE, BJIAXXKHOCTH
BO3/yXa, ITOBBILICHUE JABJICHUA ra3a NPU €r0 HArPEBAHUM B 3aKPBITOM COCYIE,
CBSI3b MEXy ITapaMeTpaMH COCTOSIHUS r'a3a B M30IPOLECCAX, AIEKTpU3ALMUS TEN,
B3aUMO/JICCTBUE 3aPSJIOB;

ONMCHIBATh MEXAHWYECKOE JIBUKEHHUE, WUCIIONb3Yysd (PU3NUECKHE BEJINYMHBIL:
KOOpJMHATa, IyTh, IEPEMELICHUE, CKOPOCTb, YCKOpPEHHME, Macca Teljla, CHIIA,
VMITYJIbC TE€JIa, KUHETUYECKasl DHEPrus, NMOTCHIHAIbHAS DHEPIrus, MEXaHUYECKas
paboTa, MeXaHMYeCKas MOIIHOCTb, NpPHU OMNHCAHUM TPABUIBHO TPAKTOBATH
(U3NYECKUN CMBICH HCIOJB3YEMBIX BEJIMYMH, WX OOO3HAUEHUS U EOUHMIIBI,
HaXOAUTh (DOPMYJIbI, CBA3BIBAIOIINE JAAHHYIO (PU3NYECKYIO BEJIUYHUHY C APYTHMHU
BEJIMYMHAMU;

ONMCBHIBATh M3YYECHHBIE TEIJIOBBIE CBOWCTBA TEI M TEIUIOBBIE SBJICHMUS,
UCTIONB3Ysl (M3MUECKHE BEIMYHMHBI: JaBICHHE Trasza, TeMIeparypa, CpeaHss
KMHETHYECKasi HEPIUsl XaOTUYECKOIO JIBHMIKCHHSI MOJIEKYJI, CPEIHEKBAApATHYHAs
CKOPOCTb MOJIEKYJ, KOJIMYECTBO TEIUIOTHI, BHYTPEHHsSs JHEprus, pabora rasa,
KOA(P(QUIIMEHT TMOJIE3HOTO JEWUCTBUS TEIUIOBOTO JABHUTAaTelsl; MpPH OMHCAHUU
IPAaBWIBHO TPAKTOBAaTh (DUBUYECKUH CMBICH HUCHOJB3YEMBIX BEIUYHMH, HX
0003HaUE€HUA W E€OUHULBI, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIINE JAHHYIO
(bU3UYECKYIO BEIUYHUHY C IPYTUMH BEJIMUKUHAM;

ONMCBIBATh U3YYCHHBIC DJIEKTPUYECKHE CBOKWCTBA BEUIECTBA U AIEKTPUIECKUE
ABJIEHUS (TIPOLIECCHI), UCTIONB3Ys (PU3MUECKUE BEIMYUHBI: AJIEKTPUUECCKUI 3aps,
AIIEKTPUYECKOE TI0JI€, HANPSKEHHOCTD 0151, TOTEHINAJI, PA3HOCTh NOTEHIMAJIOB;
OpU ONHUCAHUM TPAaBUJIBHO TPAKTOBATH (PU3UYECKUM CMBICI HCIIOJIb3YEMBIX
BEJIMYMH, MX OOO3HAYEHMs] M EOUHMIIBI; YKa3blBaThb (POPMYJIbI, CBS3BIBAIOIINE
JaHHYI0 (PU3UYECKYIO BETUUYUHY C IPYTUMH BEJIMYNHAMM,

aHAJIM3UPOBaTh (PU3UUECKHE MPOLECCHl U SBICHUS, UCIONB3Ys (PU3HUECKUE
3aKOHBI U NIPUHLMIBL: 3aKOH BcemupHoro tsarorenus, I, II n III 3akonsr HeroToHa,
3aKOH COXPAaHEHUs MEXAHUYECKOW DJHEPIUH, 3aKOH COXPAaHECHMsI HMIIYJIbCA,
IPUHIUI CYNEPIO3UIMKA CWI, NPUHLMUII PAaBHONPABUSA HHEPLUAIBHBIX CUCTEM
OTCYETA, MOJIEKYJIIPHO-KMHETUYECKYI0 TEOPHUIO CTPOCHUS BEIECTBA, I'a30BbIC
3aKOHBI, CBA3b CPEIHEH KUHETUYECKON HEPTUM TEIUIOBOTO JBMIKEHHSI MOJIEKYII C
a0COJIFOTHON TeMmIepaTypoi, EPBbIN 3aKOH TEPMOJAWHAMUKHU, 3aKOH COXPAaHEHUS
AJEKTPUYECKOTO 3apsna, 3akoH KyloHa, mpu 3TOM pas3nuyarh CJIOBECHYIO
(OpMyJIMPOBKY 3aKOHA, €r0 MaTeMATUYECKOE BBIPAKEHUE M YCIIOBUS (TpaHUIIBL,
00J1aCTH) MPUMEHUMOCTH;



OOBSACHATH OCHOBHBIE IPUHITUIIBI IEHCTBUS MAILIUH, TPUOOPOB U TEXHUYECKUX
YCTPOMCTB; pa3anyaTh YCIOBHs UX 0€30MacHOr0 MCIHOJIB30BaHUS B MOBCEIHEBHOMN
KU3HH;

BBINIOJIHATh HOKCIIEPUMEHTHl MO HUCCIEJIOBAHUIO (PU3MYECKUX SBJICHUM U
MPOIIECCOB C HCMOJb30BAHUEM IPSIMBIX M KOCBEHHBIX HM3MEPEHHI, MpPHU 3TOM
dbopmynrpoBath mpobdieMy/3anady v TUIOTE3y y9eOHOTO AKCIIEPUMEHTa, COOUpaTh
YCTaHOBKY M3 MPEJIOKEHHOTO 000PY/I0BaHMsl, TPOBOAUTD OIBIT U (POPMYIIMPOBATH
BBIBO/IbI;

OCYULIECTBJISITh MPSIMbIE U KOCBEHHBIE U3MEpEHUsI GU3HUECKUX BEIUYUH, NPU
TOM BBIOMpaTh ONTUMAJIbHBIA CHOCOO M3MEPEHUs W HUCIOJIb30BaTh U3BECTHBIC
METO/bI OLIEHKHU ITOIPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXIYy  (PU3NYECKUMHU  BEJIMYUHAMH  C
UCIIOJIb30BAaHUEM TMPSAMBIX W3MEPEHUM, NPH 3TOM KOHCTPYHUPOBATH YCTAaHOBKY,
(bUKCUPOBATH PE3YNIbTATHI MOJTYYEHHONU 3aBUCUMOCTH (PM3HUECKUX BEJIMYUH B BUJIE
TabJIUI U TpauKOB, JIeJaTh BHIBOBI MO PEe3yIbTaTaM UCCIEA0BAHUS;

co0roAaTh mpaBuiia 0€30MacHOrO TpyJa MpHU MPOBEIECHUU HCCIEIOBAaHUMN B
pamMKax y4eOHOro SKCIEepUMEHTa, Y4eOHO-HMCCIEeIOBATENIbCKOW U MPOEKTHOM
JESATEIbHOCTH C MCHOJIb30BAHUEM H3MEPUTEIbHBIX YCTPOMCTB U JIAOOPATOPHOIO
000pyI0BaHUS;

pemate pacu€THbBIE 3aJaud C SBHO 3aJaHHONW (DU3MUECKON MOJENblo,
UCTIONB3YS (PU3HUECKHE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJINM3a YCJIOBHS 3a7a4n
BBIOMPATh (PU3NYECKYI0 MOJEIb, BBIIACIITh (PU3MUECKHE BEJIMYMHBI U (POPMYIIbI,
HEO0OXoauMbIEe I €€ pElIeHMs, TPOBOJUTh PAacy€Thl U OLEHUBATH PEATbHOCTH
MOJIy4YeHHOTO 3HAYeHUS (PU3UUYECKOUN BEIMYUHBI,

pelaTh Ka4eCTBEHHBIE 3a/1a4i: BbICTPAUBATh JIOTHYECKU HEMTPOTUBOPEUUBYIO
LEMOYKY PACCYXIEHUH C OMOpOM Ha HM3yYEHHbIE 3aKOHBI, 3AKOHOMEPHOCTH H
busznuecKkue BICHUS;

MCITI0JIb30BATh MIPH PEIICHUH YYEOHBIX 3a/1a4 COBpEMEHHbIE THGOPMAIIMOHHbIE
TEXHOJIOTHH [JIsl TIOMCKA, CTPYKTYPUPOBAHMS, UHTEPIPETAUUN U NPEICTABICHUS
yu4eOHOW W HAay4HO-TIONMYJAPHOM HWH(GOpPMALlMU, TOTYYEHHOM W3 Ppa3IUYHbIX
UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOIydaeMyl0 HHPOPMAIIHUIO;

MPUBOAUTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pPa3BUTHE HAYKU, 00BbSICHEHUE MTPOLIECCOB OKPYKAIOILIET0 MUPA, B pa3BUTHE TEXHUKH
1 TEXHOJIOTHUI;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS 110 (PU3MKE B TOBCEIHEBHOM KU3HU AJIs
obecrnieyeHnss 0€30MaCHOCTH IMPH OOpaIllleHUH C MPUOOpaMU U TEXHUUYECKUMU
YCTPOMCTBAMM, NJIi COXPAHEHUS 30OPOBbS M COOJIIOJIEHUS HOPM SKOJOTUYECKOTO
MIOBEJICHUS B OKPY>KAIOLLEH CpelIe;



paboTath B TIpYyIIlE C BBIIOJHEHUEM Pa3JUYHBIX COLHMAIBHBIX POJIEH,
IUTAHUPOBAaTh pPabOTy TPYNIbl, PAMOHAIBHO pACHPEAENsaTh OOS3aHHOCTH U
IUIAHUPOBATH JIESTENBHOCTh B HECTAHAAPTHBIX CUTYyalUsAX, aJ€KBaTHO OLIEHUBATH
BKJIAJ] KQXKJI0T0 U3 YYACTHUKOB I'PYIIIbI B PEIICHUE PACCMATPUBAEMON ITPOOIIEMBI.

K xoH11y 00yuenus B 11 kiacce npeIMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOOPMUPOBAHHOCTh Y 00YYaIOIIUXCSl YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax posib U MecTo (U3uKu B (HopMHpOBaAHUH
COBPEMEHHOW HAy4yHOM KapTHHBI MHpA, B Pa3BUTHM COBPEMEHHOW TEXHHUKH H
TE€XHOJIOTHH, B INPAKTHUYECKOW JEATEIBHOCTH JIIOJEH, LIEJIOCTHOCTh M €IUHCTBO
(u3UYECKOM KapTUHBI MUPA;

YUUTHIBATh TPAHUIBl MPUMEHEHHUS W3YYEHHBIX (U3MUECKUX MOJIEICH:
TOYEYHBIN JIEKTPUUECKUM 3apsJ, JIyd CBETa, TOUCUHBIM UCTOYHUK CBETA, AJIEpHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJI€JIb aTOMHOIO siipa MpPH PEIIEHUU (PU3UUECKUX
3azad;

pacro3HaBaTh (pU3nMUecKue sBICHUS (TIPOLECCH) U OOBSICHITh UX Ha OCHOBE
3aKOHOB 3JICKTPOAMHAMHUKHU U KBAHTOBOW (DPM3UKH: INEKTPUUYECKasi MPOBOJUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aUMOJECHCTBHE
MAarHuTOB, JJICKTPOMAarHUTHasT WHAYKLUWSA, JEHUCTBHE MAarHUTHOIO IO Ha
IPOBOJAHUK C TOKOM M JBWXKYILUMHCS 3aps], JIEKTPOMATrHUTHBIE KOJeOaHUs U
BOJIHBI, NPSIMOJIMHEWHOE pPAaCHpOCTPAHEHUE CBETa, OTPAXKEHHUE, NPETOMIICHHUE,
uHTepdepennus, audpakuus W TOMSPU3ALUS  CBETa, JUCHEPCUS CBETa,
dbotoanekTpudeckuit 3ghexT (hoTodrddhexT), cBeTOBOE AaBiIeHNE, BOSHUKHOBEHUE
JMHENYaToro CIEKTpa aroMa BOJXOPOJA, €CTECTBEHHAas M MCKYCCTBEHHAas

PaauOaKTUBHOCTb;
ONMCHIBATh W3YYEHHBIE CBOKCTBA BEIIECTBA (DJEKTPUUYECKHE, MArHUTHBIE,
ONTHUYECKUE,  DIEKTPHUYECKYHD  IPOBOJUMOCTh  Pa3jiU4HBIX  Cpel) U

AIIEKTPOMArHUTHBIE SIBJIEHUS (TIPOLIECCHI), UCHOJIb3Yysl (DU3NYECKHUE BEITUUYHHBL:
AIEKTPUYECKUIN 3apsil, CHJIa TOKA, DJIEKTPUUYECKOE HAIPSKEHUE, DIIEKTPUUYECKOE
COMPOTUBIICHUE, PA3HOCTh MOTEHIIMAJIOB, 3JIEKTPOABMKYIIas cuiia, paboTa TOKa,
WHIYKIUST MarHUTHOTO MoJisA, cwia Ammepa, cuia JlopeHna, WHIYKTUBHOCTb
KATYIIK{, SHEPrUsl 3JEKTPUYECKOrO0 M MAarHUTHOTO IOJ€H, NEepUOoJ M YacToTa
KoJeOaHuii B KoyieOaTenTbHOM KOHTYpe, 3apsJ U CHiIa ToKa B IIpolecce
rapMOHUYECKUX JJIEKTPOMArHUTHBIX KoJieOaHUM, (HOKYCHOE pacCTOSHUE U
OTNTHYECKasl CHJIa JIMH3BI, TIPH OMHCAHWUU TPABHIBHO TPAKTOBATh (DU3UUECKUN
CMBICJT HCIIOJB3YEMBbIX BEJIMYMH, WX OOO3HAYEHWsS W €JUHUIIBI, YKa3bIBaTh
(bopMyIIbl, CBS3BIBAIOIINE JAHHYIO (PM3UUECKYIO BETUUUHY C IPYTUMH BETUUHMHAMMU;

ONUCHIBATh M3YYCHHBIE KBAHTOBBIE SBICHHUS M TNPOLECCHl, HCMIOJb3Ys
bu3nueckue BEIMYMHBI: CKOPOCTh B3JEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U
4acToTa CBETa, SHEPTHUS U UMITYJIbC (OTOHA, IEPUOJ MOTypaclaaa, SHEPTUs CBSI3U



aTOMHBIX fJ€p, MPH OINHWCAHUU NPABWIBHO TPAKTOBAaTh (U3MUECKUN CMBICI
UCIOJIb3YEMBIX BEJIMYHMH, MX OOO3HAUYEHHA M EIUHHIIBI, YKa3bIBaTh (POPMYIIBI,
CBS3BIBAIOIIME JAHHYIO (U3MYECKYI0 BEIUYMHY C JPYTUMHU BEJIUYMHAMU,
BBIUUCIIATH 3HAaU€HUE (PU3MUECKON BEIIMUUHBL;

aHAJIM3UPOBaTh (PU3UUECKHUE MPOLECCHl U SABIECHUS, UCIONIB3Ys (PU3NUECKUE
3aKOHBI U MPUHUUIIBL: 3aKOH OMa, 3aKOHBI TIOCJIEJOBATENBHOIO U MApaIeIbHOTO
COCAUHEHHsI TNPOBOJHUKOB, 3aKOoH Jlkoyis—JIeHnma, 3aKOH 3JIEKTPOMAarHUTHOU
UHAYKIHH, 3aKOH MPSMOJINHEHHOTO PacIpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI MPEJIOMJICHHS CBETa, ypaBHEeHUE ODWHINTeWHaA s pororddekra,
3aKOH COXpAHEHMsI 3HEPIUH, 3aKOH COXPAHEHHUs HMITYJIbCA, 3aKOH COXPAHEHUs
IIEKTPUYECKOTO 3apsA/ia, 3aKOH COXPaHEHWs MAacCOBOI'0 YMCIA, MOCTynarsl bopa,
3aKOH PaJIMOAKTUBHOIO pacmaja, Mpu 3TOM pa3indaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHA, €ro MaTEeMaTHYECKOE BBIPAKEHHE M YCJIOBHUS (TpaHULbI, 0OO0JaCTH)
PUMEHUMOCTH;

ONpEIENATh HAIIPABJIEHUE BEKTOPa MHIYKIIMM MAarHUTHOT'O MOJISl POBOJIHHUKA
C TOKOM, cuiibl Ammnepa u cuisl JlopeHua;

CTPOUTh W ONMCHIBATh H300paXKEHUE, CO3/1aBAEMOE IUIOCKUM 3€pKaJIOM,
TOHKOMW JIMH30M;

BBIMOJHATh HKCHEPUMEHTHl IO MCCIENOBAHUIO (PU3NYECKUX SBJICHUN U
IIPOLIECCOB C HCIIOJIb30BAHUEM IPSMBIX M KOCBEHHBIX HM3MEPEHUM: IMPU 3TOM
dbopmynrpoBath mpodieMy/3anady ¥ TUIOTE3y y9eOHOTO AKCIIEPUMEHTa, COOUPaTh
YCTaHOBKY M3 NIPEJIOKEHHOTO 000pY10BaHMsl, IPOBOAMTH OIBIT U (POPMYJINPOBATH
BBIBO/IbI;

OCYILIECTBJISATh NPSAMBIE U KOCBEHHbIE U3MEPEHUS (PU3MUECKUX BEJIIMYUH, IPU
TOM BBIOHMpaTh ONTHUMAJIbHBIN CIIOCOO M3MEPEHHsS] W HUCIOJIb30BaTh H3BECTHBIC
METO/bI OLICHKHU ITOIPEIIHOCTEN U3MEPEHUM;

UCCIIEI0BATh 3aBUCUMOCTH (PU3NUYECKUX BEJIMYMH C UCIOJIB30BaHUEM IPSIMBIX
U3MEPEHUI: MPU ATOM KOHCTPYHPOBAaTh YCTAHOBKY, (PMKCHUPOBATh PE3YJbTaThl
MOJyYEHHOM 3aBUCUMOCTH (DM3MUYECKUX BEJIUYUH B BUAE TaOnuil U TpaduKoB,
JieaTh BBIBOJIBI 10 PE3YJITATAM HCCIIEOBAHUS;

co0roaTh nNpaBuiaa 0€30MacCHOTO TPyJa MNP MPOBEICHUHU KCCIETOBAHUI B
pamMKax y4eOHOTrO 5SKCIHEpPUMEHTa, Y4eOHO-MCCIEN0BATENbCKOM W IPOEKTHOM
JEATEIIBHOCTH C HCIOJIb30BAHUEM H3MEPUTENIBHBIX YCTPOMICTB M J1AOOPAaTOPHOIO
000pyI0BaHUS;

pemiate pacu€THBIE 3aJayd C SBHO 3aJaHHONW (DU3MUECKON MOJIENblo,
UCHOJIB3Ys (PU3MUECKHUE 3aKOHBI U IPUHIIUIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 3aa4ul
BbIOMpaTh (PU3NYECKYIO MOJEIb, BBIICIATh (PU3NUECKUE BEIUYUHBI U (OPMYJIBL,
HEoOXOuMbIe NIl €€ pelIeHus, MPOBOAUTH Pacué€Thl M OLICHUBATh PEAJbHOCTH
MOJy4YEHHOTO 3HaUY€HHUs (PU3HUECKON BEIIMYUHBL;



pelaTh Ka4eCTBEHHBIE 3a/1a4i: BbICTPAUBATh JIOTHUYECKU HEMTPOTUBOPEUUBYIO
LEMOYKY PACCYXKIAEHUH C OMOpOM HAa HM3YyYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH W
bu3ndecKue SIBICHNUS;

UCIIOJIb30BAaTh IIPU PELIEHUH YUeOHBIX 3a/1a4 COBPEMEHHbIE HH(POPMALIMOHHBIE
TEXHOJIOTHH [UJISl TIOMCKA, CTPYKTYPUPOBAHMsI, UHTEPIPETAUN U IPEICTABICHUS
yu4eOHOW W HAy4HO-TIOMYJIAPHOM WH(GOPMALMU, TOIYYCHHOH W3 Pa3IUYHbIX
UCTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATH MOIy4aeMyto HH(POPMAIIHUIO;

OOBACHATh MPUHLMNBI JEHCTBUS MAIUH, HOPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3nuyaTh YCJIOBUSA UX 0€30MacHOr0 MCHOJIb30BAaHUS B OBCEJHEBHOU
KU3HY;

IPUBOJUTH MPUMEPHI BKJIAJIa POCCUNUCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIET0 MHpA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS 110 (PU3UKE B IOBCEHEBHOM KU3HU AJIs
oOecrieueHnss 0€30MacHOCTU MpU OOpallleHHu C MNpudopaMu U TEXHUUYECKUMHU
yCTPOMCTBaMH, JIJIsl COXPAHEHUS 310POBbS U COOJIIOJIEHUS HOPM 3KOJOTHYECKOTO
MOBEJCHUS B OKPYXKAIOLIEH CPEJIE;

paboTaTh B TIpynme C BBIIOJHEHUEM pPAa3IMYHbIX COLMAJIBHBIX pOJIEH,
IUIAHUPOBaTh pabOTy TIpyNIbl, pPALMOHAIBHO pACHpPENEsTh OOS3aHHOCTH U
IUIAHUPOBATH JIESITEIBHOCTh B HECTAHAAPTHBIX CUTYyalUsAX, aJ€KBaTHO OLIEHUBATH
BKJIAJ] KQKJIOTO M3 YYACTHUKOB I'PYIIIBI B PEIICHHUE PACCMAaTPUBACMON MTPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

HaumeHoBaHue pa3jieioB

Koan4yecTBo 4acoB

DJIeKTpOHHbIe (HM(ppoBbIE)

Ne i/l Konrpoabnsie IIpakruueckue
TeM NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE PeCypcChl
padoThI padoTbI
Paszpen 1. DUBUKA U METO/AbI HAYYHOI'O IIO3HAHUA
11 du3uka U METOABI HAYYHOI'O 5 0 0 O6unako 3HaHU’
' MO3HAHUA https://school.oblakoz.ru/materials/495872
Hroro no pazneny 2
Paznen 2. MEXAHUKA
O6nako 3HaHU’
2.1 Kunematiia > 0 0 https://school.oblakoz.ru/materials/495872
Ob6nako 3HaHUH
22 Hutammica ! 0 0 https://school.oblakoz.ru/materials/495872
2.3 3aKOHBI COXPAHEHUSI B MEXaHUKE 6 1 1 Obnaxo suarii
' P https://school.oblakoz.ru/materials/495872
Hroro no paszneny 18
Paszpen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMO/IMHAMUKA
31 OCHOBBI MOJIEKYJISIPHO- 9 0 1 O6uako 3HaHU’
' KMHETUYECKON TEOpUU https://school.oblakoz.ru/materials/495872
O6nako 3HaHUH
2 1 1
3 OCHOBBI TepMOHHAMH K1 0 0 https://school.oblakoz.ru/materials/495872
33 ArperaTHbl€ COCTOSIHUS 5 0 0 O6nako 3HaHUH
' BeliecTBa. Pa3oBbIe NEPEXOAbI https://school.oblakoz.ru/materials/495872
Hroro no pazneny 24




Paszpnen 4. JIEKTPOINHAMUKA
O6uako 3HaHU’

4.1 IIeKTpOCTATHI 10 https://school.oblakoz.ru/materials/495872
47 [TocTOAHHBIN ITEKTPUUECKUI 12 O6uako 3HaHU’

’ TOK. TOKHM B pa3M4HBIX cpeaax https://school.oblakoz.ru/materials/495872
4.3 IIpomexyTouHas aTTecTalus 1

Hroro no pazneny 23

PesepBHOE Bpems 1

OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




11 KIIACC

Koan4yecTBo 4acoB

Ne HanmeHoBaHMe pa3ieioB U TeM DJIeKTpOHHbIe (HM(ppoBbIE)
KonTpoabusbie IlpakTuueckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/IbHBIC peCypChl
padoThI padoTbI
Paznen 1. JIEKTPOJANHAMUKA
L1 MarunuTHoe no’e. 1 1 3 O6nako 3HaHU’
' DNEeKTpOMarHuTHasE MHYKIUs https://school.oblakoz.ru/materials/495873
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHbBI
)1 Mexanuueckue u 9 0 1 O6nako 3HaHUH
’ 3JICKTPOMArHUTHBIC KOJICOaHUs https://school.oblakoz.ru/materials/495873
27 MexaHnuueckue u 5 1 0 O6uako 3HaHU’
' 3IIEKTPOMATHUTHBIE BOJHBI https://school.oblakoz.ru/materials/495873
O6uako 3HaHU’
2.3 0] 10 0 3
A https://school.oblakoz.ru/materials/495873
Hroro o pazneny 24

Pazgen 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCHUTEJIIBHOCTHU

OcHOBBI cIEIMAIBHON TEOPUH

O01ako 3HaHu’

.1 4 1
3 OTHOCHUTEIILHOCTH 0 https://school.oblakoz.ru/materials/495873
Hroro no pazneny 4
Paszgen 4. KBAHTOBAS ®PU3UKA
O01ako 3HaHu’
4.1 7|
DICMEHTEI KBAHTOBOI OITHKH 6 0 0 https://school.oblakoz.ru/materials/495873
O01ako 3HaHu’
4.2 C 4 0 0
ThOCHHE aToMa https://school.oblakoz.ru/materials/495873




43 AtomHoE 517p0 5 Obaako saihit
' P https://school.oblakoz.ru/materials/495873
Hroro no paszneny 15
Paznen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPODOU3UKU
51 DJIEMEHTHI aCTPOHOMUU U 7 O06nako 3HaHUM
' acTpoU3UKHI https://school.oblakoz.ru/materials/495873
Hroro no pazneny 7
Paznen 6. OBOBIHIAIOIEE IOBTOPEHUE
O6nako 3HaHU’
6.1 0606 4
ObHarotiee HOBTOperue https://school.oblakoz.ru/materials/495873
6.2 [IpomexyTouHas arTectanus 1
Hroro no pazneny 5
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 63
[MPOI'PAMME







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoanuecTBo yacos
Ne Hara DJIeKTpOHHbIe U (POBbIE
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero U3yYeHHUs oOpa3oBaTe/ibHbIE Pecypchl
padoThI padoThI
®du3uKa — HayKa o
| npupoje. Hayunbie | 0 0 O6nako 3HaHUM
METOAbI TO3HAHUS 04.09.2023 | https://school.oblakoz.ru/materials/495872
OKPY>KaIOIIIeT0 MUpPa
Ponw u mecTo ¢pusuku B
dbopMHupoOBaHUH
) COBpPEMEHHOU HAyYHOI 1 0 0 O6nako 3HaHUM
KapTUHBI MUPA, B 05.09.2023 | https://school.oblakoz.ru/materials/495872
MPAKTUYECKOU
NEATEIbLHOCTH JI0AeH
Mexanuyeckoe
JIBIDKCHHUE.
OTHOCHUTEIBHOCTH .
3 MEXaHUYECKOTO 1 0 0 Obnaxo suarii
11.09.2023  https://school.oblakoz.ru/materials/495872
JIBHDKCHHSL.
[Iepememenue,
CKOPOCTb, YCKOPEHUE
PaBHOMepHOE N
4 MPSIMOJIMHEITHOE 1 0 0 Obnaxo suarii
P 12.09.2023  https://school.oblakoz.ru/materials/495872

IBIKECHUE




PaBHOyCKOpEHHOE

O01ako 3HaHu’

5 o
HPAMOIIHHEHHOE 18.09.2023  https:/school.oblakoz.ru/materials/495872
IBHKEHUE
CB0OOHOE TTaZICHUE. .

6 YckopeHnue cBoOOIHOTO Obmako 3HAHHi

p g 19.09.2023 | https://school.oblakoz.ru/materials/495872
[MageHus
KpuBonuneiinoe

7 JIBUKeHUE. [[BHKEeHHE O06nako 3HaHUI
MaTepUaIbHON TOYKH IO 25.09.2023 @ https://school.oblakoz.ru/materials/495872
OKPY>KHOCTH
[IpuHuun
OTHOCHUTEIBHOCTHA

8 I'anmunes. NaepnnaabHble Obnaxo sHanmii

) pit 26.09.2023  https://school.oblakoz.ru/materials/495872
CHCTEMBI OTCUETA.
ITepBbiii 3akoH HproTOHA
Macca tena. Cuna.
[IpuHnMn cynepno3uuuu .
9 cui. Bropoii 3akoH Obnaxo sHammii
) p 02.10.2023 | https://school.oblakoz.ru/materials/495872
Hrrorona nis
MaTepUAIbHON TOYKHU
Tpernii 3akoH HproToHa .
10 U1 MaTepHAIbHBIX Obnaxo sHanmii
p 03.10.2023 | https://school.oblakoz.ru/materials/495872
TOYEK
3aKOH BCEMUPHOIO

1 TaroTeHust. Cuia O0nako 3HaHUI
Tsbkectu. [lepBas 16.10.2023  https://school.oblakoz.ru/materials/495872
KOCMHYECKasi CKOPOCTh

12 Cuina ynpyroctu. 3akoH O6nako 3HaHUM
I'yka. Bec Tena 17.10.2023  https://school.oblakoz.ru/materials/495872




13

Cuna TpeHus.
Koaddunment tpenus.
Cuna conpoTuBiIeHU
IpH IBHKECHUH TEJa B
KHUJIKOCTH WJIM Ta3e

23.10.2023

O01ako 3HaHu’
https://school.oblakoz.ru/materials/495872

14

[ToctynarensHoe U
BpaliaTesibHOE JBUKEHUE
abCcoOTHO TBEPIOTO
Tesa. MOMEHT CHUJIBI.
[Liteyo cunel. YcinoBus
paBHOBECHS TBEPAOTO
Tena

24.10.2023

O01ako 3HaHu’
https://school.oblakoz.ru/materials/495872

15

HNmMnynsc maTepualbHON
TOYKHU, CUCTEMBI
MaTepHalbHBIX TOUEK.
Nmmnynbe cubl. 3aKOH
COXPaHEHHUs UMITYJIbCA.
PeakTnBHOE NBIKEHUE

30.10.2023

O0nako 3HaHUI
https://school.oblakoz.ru/materials/495872

16

Pabora u MourHOCTH
cunbl. Kunetndeckas
SHEprus MaTepuaIbHOW
Touku. Teopema 00
U3MEHEHUU
KMHETUYECKON SHEPIUU

31.10.2023

O0nako 3HaHUI
https://school.oblakoz.ru/materials/495872

17

[TorennmaneHas 3HEPTHUSL.
[ToTeHmanpHas HEPTUst
yHIpyro
nehopMUPOBaHHOM
NPYKUHBI.

06.11.2023

O0nako 3HaHUI
https://school.oblakoz.ru/materials/495872




[ToTeHmanpHas HEPTUst
Tena BOIU3n
MOBEPXHOCTU 3EMIIH

18

ITorennuanbpHbIE U
HEMOTEHIMAIbHbIE CHUJIBI.
CBs13b pabOTHI
HEMOTEHIUATBHBIX CUJI C
M3MEHEHUEM
MEXaHUYECKON SHEPTUuu
CHUCTEMBI TeJl. 3aKOH
COXpaHEHUs
MEXaHUYECKOW SHEPTrun

07.11.2023

O01ako 3HaHu’
https://school.oblakoz.ru/materials/495872

19

JlaboparopHas paboTa
«HccnenoBanue cB3u
pabOThI CHITBI C
U3MEHEHUEM
MEXaHUYECKOW SHEPTUn
Tela Ha IpuMepe
pacTsHKEHUS PE3UHOBOTO
KIyTa»

13.11.2023

O0nako 3HaHUI
https://school.oblakoz.ru/materials/495872

20

KoHnTtposbHas padoTa mo
teme «KnHemaTuka.
Jnnamuka. 3aKOHBI
COXpaHEHHUS B MEXAHHUKE)

14.11.2023

21

OCHOBHbIE TIOJIOKEHUS
MOJIEKYJISIPHO-
KMHETUYECKON TEOPHH.
BpoyHOBCKOE IBUKEHHE.

Anpdysns

27.11.2023

O0nako 3HaHUI
https://school.oblakoz.ru/materials/495872




XapakTtep IBUKECHUS U
B3aUMOJICUCTBUS YaCTHIL
BemiecTsa. Mojenu

O01ako 3HaHu’

22
CTPOEHHsI Ira3oB., 28.11.2023  https://school.oblakoz.ru/materials/495872
KUJKOCTEN U TBEPABIX
TeN
Macca monexy:. N
23 KonnuecTBo BemecTBa Obnaxo snanmii
’ 04.12.2023 | hittps://school.oblakoz.ru/materials/495872
[TocTostnnas ABoraapo
TeroBoe paBHOBECHE.
24 Temmneparypa u e€ O6nako 3HaHUM
n3Mmepenue. lkana 05.12.2023 = https://school.oblakoz.ru/materials/495872
teMriepatryp Llenbcus
Uneansuerii raz B MKT. .
25 OcHOBHOE YpaBHEHHE Obnaxo snanmii
P 11.12.2023 | https://school.oblakoz.ru/materials/495872
MKT
AoOcomrorHas
TeMIlepaTypa Kak Mepa
cpeaHel KHHETUYECKON .
26 SHEPTUH IBIKECHUS Obmako 3HAHHi
P s 12.12.2023 | https://school.oblakoz.ru/materials/495872
MOJIEKYJ. Y paBHEHUE
Menneneena-
Knaneitpona
7 3akoH JlambTOHA. O06nako 3HaHMI
I'a30BEIE 3aKOHEI 18.12.2023 | https://school.oblakoz.ru/materials/495872
JlaboparopHas paboTa .
28 «Hccnenosanue Obnaxo sHanmii
19.12.2023 | https://school.oblakoz.ru/materials/495872

3aBUCUMOCTH MCKIY




napamMeTpaMH COCTOSTHUS
pa3peKEHHOTO ra3a»

N3onporieccel B
HIeaJbHOM Ta3e U UX

O0J1aK0 3HaAHUM

29 rpadgudeckoe 25.12.2023  https://school.oblakoz.ru/materials/495872
MPEJCTABICHUE
BnytpeHnHss sHeprus
TEPMOJIUHAMUYECKOI
CHUCTEMBI B CTIOCOOBI €€
30 n3MeHenus1. KonnuectBo O06nako 3HaHUM
TEIUIOTHI U padoTa. 26.12.2023 | https://school.oblakoz.ru/materials/495872
BnytpeHnHss sHeprus
O0JTHOATOMHOTO
WJIeaJIbHOTO Ta3a
31 Bunae! renonepenaun Obmako 3HAHHi .
08.01.2024 | https://school.oblakoz.ru/materials/495872
Y nenbHas TEMIOEMKOCTh
BenlecTBa. KoanuecTso .
1 TeNIOTH i O6uako 3HaHU’
09.01.2024 | https://school.oblakoz.ru/materials/495872
Terionepeaye.
AnraGaTHBIIN Tporecc
ITepBblii 3aK0H
1 TEPMOJIMHAMUKH U €r0 O6uako 3HaHU’
NIPUMEHEHHUE K 15.01.2024 | https://school.oblakoz.ru/materials/495872
u3omnpolieccam
HeobpaTumocts
34 MPOIECCOB B IPUPO/IE. O6unako 3HaHUH
Bropoii 3akoH 16.01.2024  https://school.oblakoz.ru/materials/495872

TEPMOANHAMHKN




[TpuHIMN AEHCTBUS U

O01ako 3HaHu

39 KII/I TeryioBo¥ MammmHbI 22.01.2024  https://school.oblakoz.ru/materials/495872
O06ako 3HaHUM
36 Huier Kaprio u ero KT 23.01.2024 | https://school.oblakoz.ru/materials/495872
DKOJOTUYECKHUE .
37 Hpo6EMBI O061ako 3HaHUM '
29.01.2024  https://school.oblakoz.ru/materials/495872
TEIUIOHEPTETHKHU
Ob6o06maromuit ypok
18 «MonekynsipHas pu3MKa. O6nako 3HaHU’
OCHOBBI 30.01.2024 | https://school.oblakoz.ru/materials/495872
TEPMOIMHAMHKI
KoHnTtposbHas padoTa mo
39 TeMe «MoiekyispHas
¢u3uka. OCHOBBI 05.02.2024
TEPMOIMHAMHKI
[Tapoo6pa3zoBanue u .
40 KOHJICHCAIls. Obnaxo snanui )
06.02.2024 | https://school.oblakoz.ru/materials/495872
Hcnapenue u kuneHue
AOconoTHas U
A1 OTHOCHUTEIIbHAS O061ako 3HaHUM
BJI&KHOCTH BO31yXa. 12.02.2024  https://school.oblakoz.ru/materials/495872
Hacepimennsiit nap
TBépmoe Teno.
Kpucrannnueckue u
4 aMmop(QHBbIC Tema. O6uako 3HaHU’
AHM30TpONUS CBOKCTB 13.02.2024  https://school.oblakoz.ru/materials/495872

KpucTauioB. Kuakue
KPHUCTAJLIBL.




CoBpeMeHHbIE
MaTepHuabl

IImaBnenue u

13 KpHUCTaJUTM3aLIHS. O6unako 3HaHU’
VY nenpHas Temuora 26.02.2024 | https://school.oblakoz.ru/materials/495872
riasnenus. Cyomumanus
44 YpaBHEHHE TETIOBOTO O6unako 3HaHU’
Oaanca 27.02.2024  https://school.oblakoz.ru/materials/495872
DneKkTpuszanus Ted.
45 DIEKTpUUECKUH 3apsil. O6nako 3HaHUM
JIBa Bua IEKTPUUECKUX 04.03.2024  https://school.oblakoz.ru/materials/495872
3apsioB
[IpoBonHMKH,
JTUBICKTPUKH U .
46 MOJIYIPOBOIHUKH. 3aKOH Obnaxo suarii )
05.03.2024  https://school.oblakoz.ru/materials/495872
COXpaHEHUs
3JIEKTPUYECKOTO 3apsijia
Bzaumoneicteue
47 3apsiioB. 3akoH KynoHa. O06nako 3HaHUM
ToueuHblii 11.03.2024  https://school.oblakoz.ru/materials/495872
JJIEKTPUYECKUN 3aps
Hanpsoxénaoctb
3JIEKTPUUYECKOTO TOJIA. .
48 [IpuHnMn cynepno3uuuu Obnaxo suarii )
N 12.03.2024  https://school.oblakoz.ru/materials/495872
3JIEKTPUUYECKUX TOJIEH.
JInHuun HanpsHKEHHOCTU
49 PaGora cun O6nako 3HaHUH
3JIEKTPOCTATHYECKOTO 18.03.2024  https://school.oblakoz.ru/materials/495872




nois. [lorenmnuann.
Pa3zHocTh moTeHManon

[IpoBOogHUKY U
JIUAJICKTPUKH B

O01ako 3HaHu’

50 SICKTPOCTATHHCCROM 19.03.2024  https://school.oblakoz.ru/materials/495872
none. JlusnekTpuueckas
MPOHUIIAEMOCTD
51 DNEKTPOEMKOCT. O6unako 3HaHU’
Konpaencarop 25.03.2024  https://school.oblakoz.ru/materials/495872
DNEeKTPOEMKOCTD
57 IJIOCKOT'O KOHJIEHCATOopa. O6unako 3HaHU’
OHeprus 3apsyKEHHOTO 26.03.2024  https://school.oblakoz.ru/materials/495872
KOHJIeHCaTopa
JlaboparopHas paboTa
53 "N3mepenue Ob6nako 3HaHUH
3JIEKTPOEMKOCTH 01.04.2024  https://school.oblakoz.ru/materials/495872
KOHJIeHcaTopa"
[IpuHiun nercTBus u
PUMEHEHUE
KOH/JIEHCAaTOPOB,
KOIMUPOBAIBHOTO .
54 arnmnapara, CTpyuHOTro Obnaxo suarii )
02.04.2024 | https://school.oblakoz.ru/materials/495872
IpUHTEpA.
DJIeKTpOoCTaTUYECKast
3allUTa. 3a3eMJICHHE
3JIEKTPOTIPUOOPOB
DIIEKTPUYECKUH TOK, .
55 JCTOBUA €r0 O6unako 3HaHU’ '
08.04.2024 | https://school.oblakoz.ru/materials/495872

CYIICCTBOBAaHM.




[TocTostHHBINM TOK. Cuna
Toka. Hampsixenue.
ComnpoTuBieHue. 3akoH
OmMa 1t yyacTka Lenu

56

ITocnemoBarensHOE,
napajuiesbHOE,
CMEIIAaHHOE COEANHEHHE
MIPOBOJIHUKOB.
JlaboparopHas paboTa
«M3y4eHne CMEIanHoro
COEIMHEHUS
PE3UCTOPOB»

09.04.2024

O01ako 3HaHu’
https://school.oblakoz.ru/materials/495872

57

Pabora 1 MOIIHOCTH
AJIEKTPUUECKOTO TOKA.
3akoH [[xoyns-JleHna

22.04.2024

O01ako 3HaHu’
https://school.oblakoz.ru/materials/495872

58

3akoH Oma i1 OJIHOU
(3aMKHYTOM)
AJIEKTPUYECKOM LIETIH.
Kopotkoe 3ambikanue.
JlaboparopHas paboTa
«3mepenue D/1C
HCTOYHUKA TOKA U €r0
BHYTPEHHETO
COTIPOTUBIICHUS»

23.04.2024

O0nako 3HaHUI
https://school.oblakoz.ru/materials/495872

59

OneKTpoHHas
MIPOBOJIUMOCTD TBEPIBIX
METaJIOB. 3aBUCUMOCTh
COTIPOTHUBIICHUS
METAJIOB OT

29.04.2024

O0nako 3HaHUI
https://school.oblakoz.ru/materials/495872




TeMITEPaTypBbI.
CBepxnpoBOAUMOCTb

60

DJIEKTPUUYECKU TOK B
Bakyyme. CBoiicTBa
3IEKTPOHHBIX MMYYKOB

30.04.2024

O0nako 3HaHUI
https://school.oblakoz.ru/materials/495872

61

[TonynpoBoaHUKH, UX
coOCTBEHHAs U
IIPUMECHAs
IIPOBOAMMOCTS.
CaoilicTBa p—n-
nepexona.
[TonynpoBOAHUKOBEIE
npubOopHI

06.05.2024

O0nako 3HaHUI
https://school.oblakoz.ru/materials/495872

62

DJIEKTPUUYECKU TOK B
pacTBOpax M pacruiaBax
JIEKTPOJIUTOB.
DNEKTPOIUTHYECKAS
JCCOLIAAIIHS.
DneKTpoan3

07.05.2024

O01ako 3HaHu’
https://school.oblakoz.ru/materials/495872

63

DJIEKTPUUYECKU TOK B
razax. CaMoCTOSTEIbHBINA
1 HECAMOCTOSTECILHBIN
paspsaa. Monnus. [1na3sma

13.05.2024

O01ako 3HaHu’
https://school.oblakoz.ru/materials/495872

64

DJIEKTpUYECKue
MpUOOPHI U YCTPONCTBA U
UX MPaKTUYECKOE
npumeHenue. [Ipasuna
TEXHHUKHU 0€30MacHOCTH

14.05.2024

O01ako 3HaHu’
https://school.oblakoz.ru/materials/495872




65

O06o0maromuii ypok
«OJIEKTPOIUHAMUKaY

20.05.2024

O01ako 3HaHu
https://school.oblakoz.ru/materials/495872

66

KoHnTtposbHas padoTa mo
TeMe «DIEKTPOCTATHKA.
[TocTostHHBIN
BIEKTPUYECKUM TOK.
Toxu B pa3InyHbIX
cpenax»

21.05.2024

67

[TpomexxyTounas
aTTecTauus

27.05.2024

68

PesepBHBI ypOK.
KonTtponbHas padora o
TeEME
"OnexkTpoaguHaMuKa"

28.05.2024

O0nako 3HaHUI
https://school.oblakoz.ru/materials/495872

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68




11 KIIACC

KoanuecTBO 4acoB

Ne Hara DJIeKTpOHHbIe U (pPOBbIE
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bceero U3YYeHUs o0pa3oBaTe/ibHbIE PecypChl
padoThI padoThI
[TocTossHHBIC MArHUTHI U
HUX B3aUMOJECIHCTBHE.
| MaruauTHOE TI0JIE. | 0 0 O06nako 3HaHMI
BekTop MarHuTHOM 02.09.2024  https://school.oblakoz.ru/materials/495873
UHAYKIUHU. JIuHnmn
MAarHUTHOM MHIAYKLIHHU
MarnuTtHoe 1moJje
MMPOBOJIHUKA C TOKOM. .
2 OnbIT Opcrena. 1 0 0 Obmaxo 3HAHHi .
. 03.09.2024 = https://school.oblakoz.ru/materials/495873
BzaumoneiictBue
MPOBOJIHUKOB C TOKOM
JlabopartopHnast pabota .
3 «M3yyeHne MarHuTHOTrO 1 0 1 Obnaxo snanui )
09.09.2024  https://school.oblakoz.ru/materials/495873
TTOJIS KATYIIKH C TOKOMY
JleiicTBE MAarHUTHOTO
TTOJIs1 Ha MIPOBOHUK C
Tokom. Cuita Ammepa.
4 JlabopaTopHnas pabota | 0 1 O6nako 3HaHUM
«Hccnenosanme 10.09.2024 = https://school.oblakoz.ru/materials/495873
JIEUCTBUS IOCTOSIHHOT'O
MarHuTa Ha PaMKy C
TOKOM»
5 JleiicTBEe MarHUTHOTO 1 0 0 O06nako 3HaHMI
MOJISL HA JIBHOKYIIYIOCS 16.09.2024  https://school.oblakoz.ru/materials/495873




3apsDKEHHYIO YaCTHILy.
Cuna Jlopenna. Pabora
cuiel JIopeHna

DJIeKTpOMarHuTHas
uHaykius. [Torok
BEKTOpPa MarHUTHOM
unaykuuu. 9/1C
MHIYKIHUH. 3aKOH
3JIEKTPOMArHUTHOU
nHaykuu Gapanes

17.09.2024

O01ako 3HaHu’
https://school.oblakoz.ru/materials/495873

JlabopartopHnas pabota
«HccnenoBaHue SBiacHUS
3JIEKTPOMArHUTHOU
WHTYKIAW

23.09.2024

O01ako 3HaHu’
https://school.oblakoz.ru/materials/495873

NHAYKTUBHOCTS.
SIBrieHNE CAaMOMHTYKIINH.
S/1C caMOMHYKIUH.
OHeprus MarHuTHOTO
TIOJISI KATYILIKU C TOKOM.
DNEeKTPOMarHuTHOE IoJie

24.09.2024

O01ako 3HaHu
https://school.oblakoz.ru/materials/495873

Texumueckue
YCTPOMCTBA U UX
MIPUMEHEHUE:
IIOCTOAHHBIC MAarHUTHI,
BHGKTpOMaI‘HI/ITBI,
3JIEKTPOJIBUTATEb,
YCKOPUTEIHN
3JIEMEHTAPHBIX YACTHII,
WHAYKIIMOHHAs MeYb

30.09.2024

O0nako 3HaHUI
https://school.oblakoz.ru/materials/495873




10

O6o0maromuii ypok
«MarsuTHoe 1oJje.
DneKTpoMarHuTHas
WHIYKITHS

01.10.2024

O01ako 3HaHu’
https://school.oblakoz.ru/materials/495873

11

Kontponbras padota mo
Teme «MarauTHoe nosie.
DneKTpoMarHuTHas
WHIYKITHS

14.10.2024

12

CBoOoHBIE
MeXaHUYEeCKHe
KoJe0aHusl.
I'apmoHnueckue
KoseOaHus. YpaBHEHUE
TapMOHHYECKHUX
KoJIeOaHuH.
[IpeBpatienue sHepruu

15.10.2024

O01ako 3HaHu’
https://school.oblakoz.ru/materials/495873

13

Jlaboparopnas pabota
«HccnenoBanue
3aBHCHMOCTH TIEpHO/Ia
MaJbIX KoJieOaHul rpy3a
Ha HUTH OT JUTMHBI HUTH
Y MacChl Tpy3a»

21.10.2024

O0nako 3HaHUI
https://school.oblakoz.ru/materials/495873

14

KonebarenpHbIN KOHTYD.
CBoOOIHBIE
ANEKTPOMATrHUTHBIC
KOJIEOaHUS B NACAILHOM

KoJieOaTeIbHOM KOHTYPE.

AHaJorus MexXay
MEXaHUYECKUMU U

22.10.2024

O0nako 3HaHUI
https://school.oblakoz.ru/materials/495873




AIEKTPOMArHUTHBIMH
KOJIEOAHUSAMU

15

®opmyna Tomcona.
3aKOH COXpaHECHUS
SHEPTUU B UI€ATHLHOM
KOJIeOaTeIbHOM KOHTYpE

28.10.2024

O06nako 3HaHUI
https://school.oblakoz.ru/materials/495873

16

IIpencrasnenue o
3aTyXxaroumx
KOJICOaHMSIX.
Brinyxennbie
MeXaHHYECKHE
koJieOanus. Pe3onanc.
BeiHyX1CHHBIE
ANEKTPOMArHUTHBIC
KoJieOaHus

29.10.2024

O01ako 3HaHu’
https://school.oblakoz.ru/materials/495873

17

[TepemeHHBIN TOK.
CunyconaaibHbIN
IIEPEMEHHBIN TOK.
MoOIHOCTh NEPEMEHHOTO
TOKa. AMIUIUTYTHOE U
JEUCTBYIOIIEE 3HAYEHUE
CWJIBI TOKA U
HaIpsKEHUs

04.11.2024

O0nako 3HaHUI
https://school.oblakoz.ru/materials/495873

18

Tpanchopmarop.
IIpousBoacTso, nepenaya
1 ToTpeOaeHne
AJIEKTPUYECKON SHEPTUU

05.11.2024

O0nako 3HaHUI
https://school.oblakoz.ru/materials/495873

19

YerpoiicTBo U
MPaKTHUYECKOE

11.11.2024

O01ako 3HaHu’
https://school.oblakoz.ru/materials/495873




MIPUMEHEHHE
3JIEKTPUYECKOTO 3BOHKA,
reLeparopa
IIEPEMEHHOTO TOKA,
JINHUH 3JIEKTponepenady

20

DKOJOTUYECKUE PUCKHU
MIPU TPOU3BOICTBE
AIEKTPOIHEPIUH.
Kynbrypa
WCIIO0Ib30BAHUS
ANEKTPOIHEPTHH B
MOBCEIHEBHOMN KU3HU

12.11.2024

O01ako 3HaHu’
https://school.oblakoz.ru/materials/495873

21

MexaHu4ecKre BOJIHBI,
YCJIOBHS
pacnpocTpaHEHUs.
[Tepuon. CxopocTh
pacnpoCcTpaHeHus U
JUITHA BOJIHBI.
[Tonepeunslie u
MPOJI0JIbHBIE BOJTHBI

25.11.2024

O0nako 3HaHUI
https://school.oblakoz.ru/materials/495873

22

3ByK. CKOpOCTh 3BYKa.
I'pomkoCTh 3BYKAa.
BricoTa Tona. TeMOp

3BYyKa

26.11.2024

O0nako 3HaHUI
https://school.oblakoz.ru/materials/495873

23

DNeKTpOMarHuTHHIC
BOJIHBI, IX CBOMCTBA U
ckopocTs. [Ikana
ANEKTPOMArHUTHBIX BOJIH

02.12.2024

O0nako 3HaHUI
https://school.oblakoz.ru/materials/495873




24

[TpuHIMIIBI paANOCBA3U
U TCICBUICHHS.
Passutue cpencrs cBs3u.
Panuonokaius

03.12.2024

O01ako 3HaHu’
https://school.oblakoz.ru/materials/495873

25

KontponbHas padota
«Konebanus u BOJTHBI

09.12.2024

26

[IpssMonuHeHOE
pacrnpoCcTpaHEeHHUE CBETA
B OJTHOPOJIHOM cperie.
TodedHpIN UCTOUYHHK
ceera. JIyd cBera

10.12.2024

O0nako 3HaHUI
https://school.oblakoz.ru/materials/495873

27

OtpaxeHue cBera.
3aKOHBI OTPAXKEHUS
ceera. [loctpoenne
M300pakKeHHI B TUIOCKOM
3epkane

16.12.2024

O0nako 3HaHUI
https://school.oblakoz.ru/materials/495873

28

IIpenomienue ceera.
[TonHoe BHyTpeHHEE
oTpaxkeHue. [IpenenbHbIi
YTOJI IOJIHOTO
BHYTPEHHETO OTPAKEHUS

17.12.2024

O0nako 3HaHUI
https://school.oblakoz.ru/materials/495873

29

JlabopartopHnas pabota
«M3mepenune nokazaresns
MIPEIOMIICHUS CTEKIIa»

23.12.2024

O0nako 3HaHUI
https://school.oblakoz.ru/materials/495873

30

JInnzel. [TocTpoenue
n300pakeHMi B JIMH3E.
dopmyJia TOHKOHN JIMH3BI.
YBenu4yeHue JuH3bI

24.12.2024

O0nako 3HaHUI
https://school.oblakoz.ru/materials/495873




31

JlabopaTtopHnas pabota
«HccnenoBanue cBOMCTB

O01ako 3HaHu’

. 30.12.2024  https://school.oblakoz.ru/materials/495873
M300paXEHUI B TUH3AX)
Hucnepcus ceera.
CIOXHBIN cocTaB OeIIoro
1 cBera. [IBer. O06nako 3HaHMI
JlaGopatopHnas pabora 31.12.2024  https://school.oblakoz.ru/materials/495873
«Habnrogenne
TUCTIEPCUU CBETA
HNuTtepdepennus cera.
13 Judpakuus ceta. O06nako 3HaHMI
JudpakimonHas 13.01.2025  https://school.oblakoz.ru/materials/495873
pemérka
[TonepedyHOCTh CBETOBBIX .
34 BoJiH. [Tonspuzanus Obmako 3HAHHi .
14.01.2025  https://school.oblakoz.ru/materials/495873
CBeTa
Onrtuyeckue mpuOOPs U
35 YCTPOMCTBA U YCIIOBUS O6uako 3HaHU’
X 0€30IMacHOTO 20.01.2025 | https://school.oblakoz.ru/materials/495873
MIPUMEHEHUS
['paHUIBI TPUMEHHUMOCTH
KJIaCCHYECKOM .
36 MexaHukH. [locTynarsl Obnaxo suarii )
. 21.01.2025 = https://school.oblakoz.ru/materials/495873
CHeIaaIbHON TEOpUHr
OTHOCHUTEILHOCTH
OTHOCUTENBHOCTh
37 OJTHOBPEMEHHOCTH. O0nako 3HaHUI
3aMeIJIeHHe BPEMEHH U 27.01.2025  https://school.oblakoz.ru/materials/495873

COKpAIIICHHE ITTUHBI




38

DHEpPrusi ¥ UMITYJIbC
PENATUBUCTCKON
gacTulbl. CBSA3b MACCHI €
SHEPIUeU U UMITYJIbCOM.
OHeprus MoKos

28.01.2025

O01ako 3HaHu’
https://school.oblakoz.ru/materials/495873

39

KontponbHas padora
«Ontuka. OCHOBBI
CIELUAJIbHON TEOpUU
OTHOCUTEILHOCTH

03.02.2025

40

®otonsl. Dopmyna
[Inanka. OHeprus u
uMIynbe GOTOHA

04.02.2025

O01ako 3HaHu’
https://school.oblakoz.ru/materials/495873

41

OTKpbITHE U
UCCIIEIOBaHKE
dhoTodrddexra. OnbITH
A.T. CroneroBa

10.02.2025

O0nako 3HaHUI
https://school.oblakoz.ru/materials/495873

42

3akonbl poTtorddekra.
YpaBHeHue DUHIITEHHA
st potordexra.
«KpacHas rpanuna»
dhoTorddekra

11.02.2025

O0nako 3HaHUI
https://school.oblakoz.ru/materials/495873

43

JaBnenne cBeta. OnbIThI
I1. H. JleGenena.
XHUMHYecKoe IelCTBUE
cBeTa

24.02.2025

O0nako 3HaHUI
https://school.oblakoz.ru/materials/495873

44

Texuuueckue
YCTpOMCTBA U
MPaKTUYECKOE
MPUMEHEHHUE:

25.02.2025

O0nako 3HaHUI
https://school.oblakoz.ru/materials/495873




(hoTOdNIEMEHT,
(boToaTUMK, COTHETHAS
Oarapesi, CBETOAHO]]

Pemrenue 3agad mo reme

O01ako 3HaHu’

45 («ONEMEHTEI KBAHTOBOM 03.03.2025  https://school.oblakoz.ru/materials/495873
OTITUKH
Monaens aroma TomcoHa.
OmerTel Pe3epdopaa o .
46 pacCestHUIO O-4acTHIL. Obuaxo snanmit )
04.03.2025  https://school.oblakoz.ru/materials/495873
[Inanerapnas Moaemb
aToma
O06ako 3HaHUM
47 Hocrynarsi bopa 10.03.2025  https://school.oblakoz.ru/materials/495873
N3nyyenue u
noryoieHue (HoToHOB
43 IIPU IIEPEXOJE aTOMa C Ob6nako 3HaHUH
OJIHOT'O YPOBHsI SHEPIUU 11.03.2025 = https:/school.oblakoz.ru/materials/495873
Ha nipyrou. Buasl
CIIEKTPOB
BonHoBbIe cBOMCTBA
yactull. BonHsl je
Bpoiiss.
49 Kopnyckynsipao- O6uako 3HaHU’
BOJIHOBOM JTyaIu3M. 17.03.2025 @ https://school.oblakoz.ru/materials/495873
CnonranHoe U
BBIHY)KJICHHOE
W3IIy4eHUE
50 OTkphITHE O6uako 3HaHUU
paINOaKTUBHOCTH. 18.03.2025 @ https://school.oblakoz.ru/materials/495873




OmerTel Pe3epdopaa o
OIIpEJICIIEHUIO COCTaBa
pPaOaKTUBHOTO
U3JIy4YEHHUS

51

CgoiictBa anbda-, 6eTa-,
raMmma-u3JIyqdeHHs.
Bmusuue
PaMOAKTUBHOCTH HA
JKUBBIE OpPTraHU3MBbI

24.03.2025

O01ako 3HaHu’
https://school.oblakoz.ru/materials/495873

52

OTKpBITHE TPOTOHA U
HeWlTpoHa. M30TonbI.
Anwda-pacna.
DNEKTPOHHBIN U
MO3UTPOHHBIN OeTa-
pacman. ['amma-
U3Iy4yeHue

25.03.2025

O01ako 3HaHu’
https://school.oblakoz.ru/materials/495873

53

DHeprusi CBs3U
HYKJIOHOB B si/Ipe.

S nepHble peakiuu.

S nepHbli peakTop.
[Tpobnemsr,
MIEPCIEKTHUBBI,
9KOJIOTUYECKHE ACTIEKTHI
SIICPHOM HEPTETUKHU

31.03.2025

O0nako 3HaHUI
https://school.oblakoz.ru/materials/495873

54

QHGMGHTapHBIe YaCTHUIIbI.

OTKpBITHE TO3UTPOHA.
Mertoabsl HaOIIOAeHUS U
perucTpanuu
3JIEMEHTAPHBIX YACTHII.

01.04.2025

O0nako 3HaHUI
https://school.oblakoz.ru/materials/495873




Kpyrmasrii cron
«DyHIaMeHTalbHbIC
B3aUMOJICVCTBHUSL.
EnuncTBO hmzmueckoit
KapTUHBI MUPay

55

Bun 38é3nH0r0 HeOdA.
Co3Bes3aus, apKue

3BE3 MBI, INIAHETHI, UX
BUIMMOC JIBIIKCHHUC.
ConHeyHas cucTeMa

14.04.2025

O01ako 3HaHu’
https://school.oblakoz.ru/materials/495873

56

Conuue. Conneunas
aKTUBHOCTL. McTOUHUK
sHeprun CoJiHLA U 3BE3]

15.04.2025

O01ako 3HaHu’
https://school.oblakoz.ru/materials/495873

57

3BE3bI, NX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3IbI
rJIaBHOM
IIOCIICJOBATEIILHOCTH.
BuyrtpenHnee ctpoeHue
3BE311. COBpeMEHHbIE
HpeI[CTaBJIeHI/IH (0]
MPOUCXOXKIACHUU U
sporonny CoJiHIa u
3BE3]T

21.04.2025

O01ako 3HaHu’
https://school.oblakoz.ru/materials/495873

58

Muneunsiii [1yte — Hama
I'amakTuka. ITonoxxenue
" neuxenne CoiHIa B
I'amakTuke. I"'anakTukm.
UeEpHble AbIphI B pax
rajlakTUK

22.04.2025

O0nako 3HaHUI
https://school.oblakoz.ru/materials/495873




59

Bcenennas. Paz6eranue
rajlaktuk. Teopus
Bosbiioro B3peiBa.
PennkroBoe uznyudeHue.
Meraranaktuka

28.04.2025

O01ako 3HaHu’
https://school.oblakoz.ru/materials/495873

60

Hepemennsie nmpobieMbl
aCTPOHOMUU

29.04.2025

O01ako 3HaHu’
https://school.oblakoz.ru/materials/495873

61

KontponbHas padota
«DNEMEHTHI aCTPOHOMHH
1 acTpOPU3UKI»

05.05.2025

62

O06o0uIaromuit ypox.
Ponb ¢puzuku u
aCTPOHOMUU B
SKOHOMHYCSCKOH,
TEXHOJIOTHYSCKOH,
COIIMAIBHON U dTHYECKOM
cdepax AeaTeIbHOCTH
YyesoBeKa

06.05.2025

O0nako 3HaHUI
https://school.oblakoz.ru/materials/495873

63

O06o0maronmui ypox.
Ponw u mecTo pusuku u
aCTPOHOMUU B
COBPEMEHHOM HAyYHOU
KapTUHE MHpa

12.05.2025

O01ako 3HaHu’
https://school.oblakoz.ru/materials/495873

64

O6o0maronmui ypox.
Ponw dpusnuaeckoit
Teopuu B OPMHUPOBAHUH
IIPEACTABICHUH O
¢busnveckoil KapTuHe
MHUpa

13.05.2025

O01ako 3HaHu’
https://school.oblakoz.ru/materials/495873




65

O06o0mmaromui ypox.
Mecto dusznaeckoit

KapTHHBI MUpa B 00IIeM

PsAly COBPEMEHHBIX
€CTCCTB eHHO-HaquBIX
MPEJICTaBICHUMN O
pupoJie

19.05.2025

O01ako 3HaHu’
https://school.oblakoz.ru/materials/495873

66

IIpomexxyTouHas
aTTecTanus

20.05.2025

67

Pe3epBHbIil ypok.
MarnuTHO€ nozne.
DneKTpoMarHuTHas
WHTYKITHS

26.05.2025

O01ako 3HaHu’
https://school.oblakoz.ru/materials/495873

68

Pe3epBHbIil ypok.
Ontrka. OCHOBEI
CIIELIMATIbHON TEOPHUH
OTHOCHTEILHOCTHU

27.05.2025

O01ako 3HaHu’
https://school.oblakoz.ru/materials/495873

OBIIEE KOJUYECTBO
YACOB I10 ITPOTPAMME

68







YYEBHO-METO/JNYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IUId YYEHUKA

» ®usuka / KacesiHoB B.A., O0111€CcTBO ¢ OTpaHUYEHHOW OTBETCTBEHHOCTHIO
«IPODA»; AknonepHoe obmectBo «M3narensctBo «IIpocBeiienne»
» dusuka, 11 knacc/ benara B.B., JlomauenkoB U.A., [Tane6paties 10.A.,

AxnronepHoe obmectBo «M3aaTensctBo «IIpocBemienue»

METOINYECKHUE MATEPHUAJIBI 1JISA YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETH
UHTEPHET
O6mnaxko 3nanuit 10 kmacc: https://school.oblakoz.ru/materials/495872

Oo6umaxo 3unanuii 11 kmacc: https://school.oblakoz.ru/materials/495873






AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio
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