MHWHHUCTEPCTBO IMPOCBEIIEHUS POCCUHCKOM ®EJEPAIIUU
MUWHHUCTEPCTBO OFPA3OBAHUA U HAYKH YEUEHCKOM
PECHYBJIMKHA OTAEJI OBPA30BAHUS KYPYAJIOEBCKOT'O PAMIOHA
YEYEHCKOM PECIIYBJIMUKH

MBOY «Axmar-FOprosckas CII Nel um. A-X. KagsipoBay»

Brimucka n3z OOIT COO

PABOYASI IPOTPAMMA
(ID 8542720)

y4eOHoro npeamera «®@usnka. bazoBbiii ypoBeHb)

st ooyyvatromuxest 10-11 knaccon

c. Axmar-IOpt



MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma no gusuke 6a30BOTO YpOBHS HA YPOBHE CpeHEro oO1ero oopazoBaHus
pa3paboTaHa Ha OCHOBE MOJIOKEHUI U TpeOOBaHUU K pe3yJibTaTaM OCBOCHHUS OCHOBHOM
oOpasoBarensHO mporpammebl, npeacTaBieHHbx B I'OC COO, a Takke ¢ y4€ToMm
dbenepanbHON paboyeil mporpaMMbl BOCIUTAHHS M KOHLIECMIIMU MPENOJaBaHusl y4eOHOTO
npeaMera «®dusuka» B 00pa3oBaTeNbHBIX oOpraHuzanusx Poccuiickoit denepanuu,
peanu3yronMX OCHOBHbIE 00pa30BaTEIbHbIE TPOTPAMMBI.

ConeprxaHue nporpaMMsbl 1o (U3MKe HampapieHO Ha (OPMUPOBAHHME €CTECTBEHHO-
Hay4yHOM KapTuHbl Mupa oOydaromuxcs 10-11 kmaccoB mpu oOyueHUM uX (uU3MKe Ha
0a30BOM ypOBHE Ha OCHOBE CUCTEMHO-AESITEIbHOCTHOTO Noixoa. [Iporpamma no ¢usmuke
cootBeTcTBYeT TpeboBaHusiM GI'OC COO k mIaHupyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U
METalpeAMETHBIM ~ pe3yjibTaTaM oOOyYeHHs, a TaKKe YUYHUThIBA€T HEOOXOAUMOCTD
peain3alluil MEXIPEAMETHBIX CBA3€H (PU3UMKKM C €CTeCTBEHHO-HAyYHBIMH Yy4e€OHBIMU
npenMeramMu. B Hell ompenesstoTcs OCHOBHbBIE WENW H3y4YeHUs (U3UKH Ha YpOBHE
cpenHero oOuiero oOpa3oBaHMsl, IIAHUPYEMbIE Pe3yJbTaThl OCBOCHMS Kypca (DU3HKH:
JUYHOCTHBIE, METAINpeIMETHbIC, TTPpeMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma no gu3uKe BKIIOYAET:

IUTAHUPYEMBIE Pe3yJIbTaThl OCBOEHUS Kypca (pu3MKM Ha 0a30BOM ypOBHE, B TOM UYHCIIE
IpeIMEeTHbIEC Pe3yabTaThl O rOJaM 00yUYEHUS;
cozepkanue yueoHoro npeamera «duzuka» mo rogam oOydeHHUs..

du3rka Kak Hayka o HambOojee OOIIMX 3aKOHAX MPHUPOJbI, BBHICTyNash B KayecTBE
y4eOHOro mpeaMera B IIKOJE, BHOCUT CYUIECTBEHHBIM BKJaJ B CUCTEMY 3HAHUM 00
okpyxatomeM mupe. [IkoapHbI Kypc GU3UKHA — CHCTEMOOOPa3yIOIIHA I €CTECTBEHHO-
HAy4YHBIX YYE€OHBIX MPEIMETOB, MOCKOJIbKY (U3MUYECKHE 3aKOHBI JIEKAaT B OCHOBE
MPOIIECCOB U SIBJICHUM, M3ydyaeMbIX XHMHUEH, Ouosioruei, ¢usndeckord reorpadueit u
acTpoHomuel. Mcnonb30BaHrue M aKTUBHOE NMPUMEHEHUE (PU3NUECKUX 3HAHUMN OIpeenseT
XapakTep M pa3BUTHE Pa3HOOOPa3HBIX TEXHOJIOTUH B c(epe IHEPreTHKH, TPAHCIOPTa,
OCBOEHHMSI KOCMOCA, NOJIy4eHHUS] HOBBIX MAaTEPUATIOB C 3aJaHHBIMH CBOKWCTBAMH U JPYTHUX.
N3ydyenne (u3MKH BHOCUT OCHOBHOM BKJaJ B (DOPMHUPOBAHHME E€CTECTBEHHO-HAYYHOMU
KapTUHBI MHpa OOydamomuxcsd, B (OPMUPOBAHUE YMEHHUA MPUMEHSATH HAYYHBI METOA
MO3HAHUS TIPU BBINIOJIHEHUH UMU YYE€OHBIX HCCIIEJOBAaHUM.

B ocHoBy kypca ¢u3uku 17151 ypOBHS CpelIHEro oOIero o0pa3oBaHus MOJI0XKEH Pl
UJel, KOTOPbIE MOXHO pacCMaTpUBATh KaK MPUHIUIIBI €T0 IOCTPOCHHUS.

Hoess yenocmunocmu. B COOTBETCTBUM C HEW Kypc SBISETCS JIOTMYECKHU
3aBEPIIEHHBIM, OH COJEPKUT MaTepual M3 BCEX pa3leioB (U3MKH, BKIIOYAET Kak
BOIIPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOMN (DU3UKHU.

Hoesn cenepanuzayuu. B cooTBeTcTBUU C HEW Marepuan Kypca (HU3HKU O0ObEeIUHEH
BOKPYT (u3nueckux Teopuil. Bexymmm B Kypce saBisiercss popMupoBaHue NpeACTaBICHUN
O CTPYKTYPHBIX YPOBHSIX MaTEPHUH, BELIECTBE U IMOJIE.



Hoes  eymanumapuzayuu. EE peanuzauusa mnpeamnojaraeT — HUCIOJb30BaHHE
TYMaHUTApHOTO MOTEHIMANa (PU3NYECKON HAYKH, OCMBICIICHUE CBSI3H Pa3BUTHUS (PU3UKH C
pa3BuTHEeM OOIIeCTBa, a TaKkKe C MHPOBO33PEHUECKUMH, HPABCTBEHHBIMH U
HKOJIOTUYECKUMHU MPOOIEMaMHU.

Hoes npuxnaonou nanpaenennocmu. Kypc Qusznku mnpeamnosiaraeT 3HaKOMCTBO C
HIMPOKUM KPYTrOM TEXHUYECKHX U TEXHOJIOTHUECKHUX MPUIIOKEHUN M3YUYEHHBIX TEOpUH U
3aKOHOB.

Hoes skonocuzayuu peannsyeTcsi MOCPEACTBOM BBEIACHUS DJIEMEHTOB COJEpKaHUS,
MNOCBSIIEHHBIX JKOJOTMYECKUM TMpo0JieMaM COBPEMEHHOCTH, KOTOPbIE CBSI3aHBI C
Pa3BUTHEM TEXHUKHM M TEXHOJIOTHH, a TakXe OOCYXKIeHHus NpoOJeM palroOHAILHOTO
MPUPOIONOIB30BAHUS U SKOJIOTUYECKONW O€30MacHOCTH.

Crep>KHEBBIMU 3JIEMEHTaMH Kypca (UM3MKH Ha YPOBHE CpEIHEro o0OIIero
oOpa3oBaHusl SBIAIOTCA (u3udeckue Teopu (dhopMUpPOBaHHE MPEICTABICHUN O
CTPYKTYpe TOCTPOCHHS (PU3UYECKOW TEOpUHU, pOJM (PYHIAMEHTAJIbHBIX 3aKOHOB U
NPUHILIMIIOB B COBPEMEHHBIX MPEACTABICHUSIX O MNPHUPOJIE, TpaHUIAX MNPUMEHHUMOCTH
TEOpUH, IJIs1 ONMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUN U MPOILIECCOB).

CucTeMHO-esTeIbHOCTHBIN MOAXO0A B Kypce (PU3UKU peajn3yeTcs Mpexkie BCero 3a
C4€T OpraHu3aluu SKCIEPUMEHTAIBHOM JeATeIbHOCTH oOyuaromuxcsa. g 6azoBoro
YPOBHSI Kypca (PU3UKU — 3TO UCIOJIb30BAHUE CUCTEMbl (DPOHTAIBHBIX KPATKOBPEMEHHBIX
AKCIIEPUMEHTOB M J1aOOPAaTOPHBIX padOT, KOTOPBIE B Iporpamme 1o ¢pu3ruke 00beIMHEHbI
B OOIIUI CHHCOK YYEHHUYECKUX MPAKTUYECKUX paboT. BrineneHune B yka3aHHOM IepeyHe
7a00paToOpHBIX paboT, MPOBOAMMBIX JJII KOHTPOJS W OLEHKH, OCYIIECTBISICTCS
y4acTHUKaMHU 00pa30BaTeIbHOTO TpoIlecca MCXOAs M3 OCOOCHHOCTEW IUIAaHUPOBAaHUS U
ocHaneHus kabuneta ¢usuku. [Ipu 3TOM obOecmedmBaeTcsi OBJlaJeHUE OOYyYarOIIMMUCS
YMEHHUSIMH MPOBOAUTH KOCBEHHBIE U3MEPEHUS, UCCIIEI0BAHUS 3aBUCUMOCTEN (PU3NUECKUX
BEJIMYMH U MIOCTAHOBKY OMNBITOB MO MPOBEPKE MPEITOKEHHBIX THIIOTE3.

bonbiioe BHUMaHue yAensieTcsl pelIeHUI0 PacYETHBIX M Ka4eCTBEHHBIX 3adad. [lpu
ATOM JIJIsl PACUETHBIX 3a/1a4 IPUOPUTETOM SIBJISIOTCS 3a7a4d C SIBHO 3a/IaHHON (PU3UUECKOM
MOJIETIbIO, TO3BOJISIIONIME MPUMEHATH H3YyUYEHHBIE 3aKOHbI M 3aKOHOMEPHOCTH Kak W3
OJTHOTO pa3feNia Kypca, TaK U HWHTErpupys 3HAHUS U3 pas3HbIX pas3aenoB. Jlis
KaueCTBEHHBIX 3aJad IPHUOPUTETOM SBISIOTCSA 3aJaHUA Ha OOBSCHEHHE NPOTEKaHUs
bu3UYECKNX SBJICHUN M TPOIECCOB B OKPYXKaIOMIeW >XU3HU, TpeOyromue BbrIOOpa
(du3HUecKoil MOJIENH ISl CUTYallMK MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TtpeboBanusiMu PI'OC COO k MaTepuasbHO-TEXHUYECKOMY
o0ecrnieueHn0 yueOHOro mporecca 0a30BbIil ypOBEHb Kypca (PM3UKHU HA YPOBHE CPETHETO
oO1ero 00pa3oBaHus JOHKEH U3y4aThCsl B YCIOBUSAX IIPEIMETHOIO KaOMHeTa PU3KMKHU WU
B YCJIOBHUSIX MHTETPUPOBAHHOTO KaOWMHETa MPEJAMETOB €CTECTBEHHO-HAY4YHOro IukiIa. B
kabuHeTe GUBUKH JIODKHO OBITh HE0O0XOoauMoe JjabopaTopHoe OO0OpYyJIOBaHHE s
BBITIOJTHEHHS YKa3aHHBIX B MpoOrpamMme Mo (pU3MKe YUYCHHUECKHUX MPAKTHUYECKUX paboT u
JE€MOHCTPALIMOHHOE 000PYAOBaHHUE.



JleMOHCTpalioHHOE 000pya0BaHUE (POPMUPYETCS B COOTBETCTBUU C MPHUHIIMIIOM
MUHUMAJIbHOM JIOCTATOYHOCTH U OOECHeurnBaeT IOCTAHOBKY IIE€PEYUCICHHBIX B
nporpaMMe o (pu3mnKe KIYEeBbIX IEeMOHCTPALUI 71 NCCIEAOBAHUS N3YYaeMbIX SIBICHUN
M TIPOIECCOB, OMIUPHUUYECKUX H (PYHIAMEHTAIBHBIX 3aKOHOB, HMX TEXHHYECKUX
IIPUMEHEHUM.

JIaGopatopHoe 000pyI0OBaHUE AJIsl YUEHUYECKUX MPAKTUYECKUX padboT hopMupyercs
B BHUJIE TEMAaTHMYECKUX KOMIUJIEKTOB U 00ECIEYMBAETCS B pacy€Te OJHOTO KOMIUIEKTa Ha
ABYX oOyudaromuxcs. Temarnueckue KOMIUICKTHI JIA0OpaTOPHOTO 000PYAOBaHUS JOJKHBI
OBITH MOCTPOEHBI HA KOMITJICKCHOM HCIOJIb30BaHUN aHAJIOTOBBIX M IIU(MPOBBIX MPHOOPOB,
a TaKkKe KOMITBIOTEPHBIX H3MEPUTEIHHBIX CUCTEM B BUE MU(PPOBBIX JIAOOPATOPHIA.

OCHOBHBIMU 1IENIIMU U3Y4YE€HUS (PU3UKHU B 00IIIeM 00pa30BaHUU SBISIOTCS:
dbopMHpOBaHNE UHTEPECA U CTPEMIICHHUS O0YUAIOIINXCS K HAYYHOMY H3yUEHUIO PUPOJIBI,
pa3BUTHE UX WHTEIUICKTYyabHBIX U TBOPUYECKUX CIIOCOOHOCTE;
pa3BUTHE TPEACTABICHWH O HAYYHOM METOAe TMO3HaHUS ©  (HOPMUPOBAHHE
HCCJIEIOBATENIbCKOIO OTHOIICHUS K OKPY>KAIOLIUM SIBJICHUSIM;
dbopMUpOBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3yJibTaTa M3y4eHUS OCHOB CTPOCHUS
MaTepuu 1 GyHIaMEHTAIbHBIX 3aKOHOB (DM3UKU;
dbopMUpoBaHNE YMEHHI OOBSCHATH SBJICHHS C WCIOJIb30BaHHWEM (U3NYCCKUX 3HAHUNA U
HAYYHBIX JI0Ka3aTeIbCTB;
dbopMupoBaHHE TPENCTaBICHUA O poyind (U3UKU OIS Pa3BUTHS JAPYTHUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHH.

JlocTrkeHne 3TUX 1enieil o0ecreynBaeTCsi pelieHHeM CISAYIONUX 3a1a4 B MPOIIecce
M3y4eHUs Kypca (pU3uKy Ha ypOBHE CpPEeTHETO OOIIero 00pa30BaHus:
npuoOpeTeHNe CUCTEMBbl 3HaHWK 00 OOmUX (U3MUYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOpUSX, BKIIOYAs MEXAHUKY, MOJEKYJISPHYIO (PU3UKY, 3JIEKTPOJMHAMUKY, KBAHTOBYIO
(bU3MKY U 3IIEMEHTHI aCTPOPU3UKH;
dbopMUpOBaHNE YMEHUI IPUMEHATH TEOPETUUCCKUE 3HAHUSA JIJIs1 OOBICHEHUS (PU3HMUECKUX
SIBIICHUH B TIPUPO/JIE U JIsl IPUHSATHUS MPAKTUYECKUX PEIICHU B TTIOBCETHEBHOM JKU3HH,
OCBOEHHUE CIIOCOOOB PEIICHUS PA3TUYHbIX 337a4 C SBHO 33JJaHHON (PU3UYECKON MOJIETIBIO,
3a]1a4, MOPa3yMEBAOIINX CAMOCTOSTENbHOE CO3aHne PU3NUECKON MOJIEH, aieKBaTHON
YCIIOBUSIM 33J1a4H;

NOHMMaHWEe (U3MYECKHX OCHOB W TPHUHIIMIIOB JEHCTBUS TEXHUYECKUX YCTPOWCTB U
TEXHOJIOTUYECKHX MPOIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEY;

OBJIaJICHHE METOJaMH CAaMOCTOSTEIbHOTO IUIAHUPOBAHUS W MPOBEAEHUS (U3MUECKUX
HKCIIEPUMEHTOB, aHAINW3a U UHTEPIpeTalud UH()OPMALUU, OMPEIEICHUs TOCTOBEPHOCTH
TIOJTyYE€HHOTO PE3yJIbTaTa;

CO3/IaHME€ YCIIOBUH U Pa3BUTHS YMEHUH MPOEKTHO-HCCIEA0BATEIHCKON, TBOPUECKON
JESTEIbHOCTH.

Ha m3yuenue ¢pusuku (6a30BbIi ypOBEHB) Ha YPOBHE CPEIHEr0 0OIIET0 00pa30BaHUS
otBoautcs 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B Hezeno), B 11 kimacce — 68 yacos
(2 yaca B HezeINIO).



[Ipennaraemselii B mporpaMMe no Gpu3MKe MepeueHb Ja00paTOPHBIX U MPAKTHUYECKUX
paboT SABJISIETCSI PEKOMEHAOBAHHBIM, YUUTENb JeNaeT BbIOOp MpoBeneHus 1a00paTOpHBIX
paboT 1 OMBITOB C YYETOM HHIMBUIYATBHBIX OCOOCHHOCTEHN 00yJaromuxcsl.



COILEPKXAHUE OBYYEHUSA
10 KJTACC

Paszpnen 1. ®u3uka 1 MeTOAbI HAYYHOT'O MIO3HAHUS

dusnka — Hayka o npupoze. Hayunbsie MmeTonpl NO3HaHUS OKpy Karouiero mupa. Poib
HKCIIEPUMEHTA U TEOPUHU B IIPOLIECCE O3HAHMSI IPUPOABL. DKCIIEPUMEHT B (pU3MKE.

MonenupoBanue (QU3MYECKUX SBJIEHUN M MpoueccoB. HayuHble THUIIOTE3BI.
dusznyeckue 3aKOHbI U TEOpUU. [ paHUIIBI TPUMEHUMOCTH (PU3UUECKUX 3aKOHOB. [IpuHiun
COOTBETCTBUS.

Ponb u mecto pusuku B GOpMHUPOBAHMM COBPEMEHHOW HAy4YHOM KapTUHBI MHpA, B
MIPAKTUYECKOM JIESITEIIbHOCTH JIFOJICH.

Jlemoncmpayuu

AHajorosble 1 IU(PPOBBIE U3MEPUTENIbHBIE TPUOOPHI, KOMITBIOTEPHBIE JaTYUKH.

Pa3gena 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe ABrkeHne. OTHOCUTEIbHOCTh MEXAHUYECKOTO JIBHKEeHHs. CHcrema
oTcué€ra. TpaekTopusi.

[lepemernienue, CKOpoCTh (CpeHsis CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOpPEHHUE
MaTepUAIbHOM TOYKH, WX TMPOEKIMHM HA OCHU CHUCTeMbl KoopauHaT. CloxeHue
IIEPEMEILIEHUN U CII0)KEHUE CKOPOCTEMN.

PaBHOMEpHOE U  pPaBHOYCKOPEHHOE TPSAMOJHHEWHOe JBxkeHue. ['paduku
3aBUCHUMOCTH KOOpPAMHAT, CKOPOCTH, YCKOPEHHUs], IyTH U IEPEMENICHUS MaTepUualbHON
TOYKH OT BPEMEHHU.

CBoOomHOE TIazieHue. Y CKOpEHHE CBOOOTHOTO TTaIeHUS.

KpuBonunennoe nBwxeHue. [[BHykeHHME MATEPHAIBHOM TOYKM II0 OKPYKHOCTH C
MOCTOSIHHOM 0 MOZYJII0 CKOPOCTBIO. YTIIOBasg CKOPOCTh, JIMHEWHAA CKOpPOCTh. [lepron u
yacToTa oOpauieHus. LleHTpocTpeMuTenbHOE YCKOPEHHE.

TexHuyeckre yCTpOMCTBA M NPAKTHUUYECKOE MPUMEHEHHUE: CIHUAOMETD, ABUKECHHE
CHapsJ10B, LICIIHbIC U PEMEHHBIE NTEPEIaYn.

Jlemoncmpayuu

Mopgens cuctemMbl OTCYETA, WILTIOCTPAUMS KUHEMATHUYECKUX XAPAKTEPUCTUK
JIBH>KCHUSL.

[IpeoOpazoBaHKe IBUKEHUI C UCIIOJIB30BAHUEM IIPOCTBIX MEXAHU3MOB.

[Tanenue Ten B BO3AyXe U B pa3pEKEHHOM IIPOCTPAHCTBE.

HaGnronenue nBmwkeHus Tena, OpOIIEHHOTO TOJ YIJIOM K TOPU3OHTY U
TOPU30HTANIBHO.

N3mepenrie yckopeHusi CBOOOIHOTO NaJCHUS.

HanpasneHue cKopocTu Npu ABUKEHUU MO OKPYKHOCTH.



Yuenuueckuii sxcnepumenm, 1abopamopHvie padbomoi

N3ydyeHnne HEPaBHOMEPHOTO JBUKEHUS C I1EJIbI0 OINPEIEICHUS] MIHOBEHHOM
CKOPOCTH.

UccnenoBanne COOTHOLIEHUS MEXAY MyTAMH, M[POWJICHHBIMH TEJIOM  3a
NOCJIEN0BATENbHBIE PABHBIE MPOMEKYTKH BPEMEHHU MPHU PABHOYCKOPEHHOM [IBUKEHUU C
HAYAJIbHOM CKOPOCTBIO, PABHOU HYIIIO.

N3ydenue nBMKEHUS IAPUKA B BA3KOM KUAKOCTH.

N3yuenue ABMxKEHUS Tea, OPOLIEHHOTO TOPU30OHTAIBHO.

Tema 2. Jlunamuka

[Ipuauun otHocutrenbHOCTH ['amunes. Ilepseiii 3akoH HproTtoHa. MHepuumanbHbIE
CUCTEMBI OTCYETA.

Macca tena. Cuna. Ilpunnun cynepno3uumu cui. Bropoit 3akon HeroToHa st
MaTepuaabHOU TOUKH. Tperui 3akoH HproTOHA 111 MaTepUaibHbIX TOYEK.

3akoH BceMupHOTO TsAroteHus. Cuna tsoxectu. [lepBas kocMHuuecKkas CKOpPOCTb.

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

Tpenue. Buabl Tpenus (Mokosi, CKoibxkeHus, kaueHus). Cuna tpeausi. Cyxoe TpeHHeE.
Cunma TpeHHS CKOJNBXEHHMS © cwia Tperus mnokos. Koaddumuent tpenms. Cuma
CONIPOTHUBJIEHUS MIPU JBUKEHUU TENa B KUIAKOCTH WJIIU Ta3e.

[TocTynarenbHOE U BpallaTelbHOE ABMKEHUE a0COMIOTHO TBEPIOTO TEa.

MOMEHT cuiibl OTHOCUTEIIBHO OCH BpauieHud. 1lnedo cuibl. YciioBusi paBHOBeCUs
TBEPAOTO TEJIA.

TexHuyeckue ycTpoNCTBa M MPAKTUYECKOE MPUMEHEHUE: MOAUIUITHUKHU, JIBUKECHUE
UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SlBnenue nHepuUH.

CpaBHeHHE MacC B3aUMOJECHCTBYIOIIUX TEJ.

Bropoi 3akon HeroToHa.

N3mepenue cu.

CrnoxxeHue CHJL.

3aBUCHMOCTH CHJIBI YIIPYTOCTH OT Jiehopmarium.

HesecomocTs. Bec Tena npu ycKOpEeHHOM NOABEME U NTAJICHUH.

CpaBHeHUE CUII TPEHUS MOKOSI, KAUYEHUS U CKOJIbKEHUS.

YcnoBus paBHOBecHs TBEPAOTO Tena. Buapl paBHOBECHS.

Yuenuueckuui sxcnepumenm, 1abopamophvie pabomoi

Nzyuenne nBmxeHust Opycka 1o HaKJIOHHOW MIIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHUJI  YNOPYIOCTH, BO3HUKAKOUIMX B TMPYXKUHE H
PE3MHOBOM 00pa3siie, OT ux Jaedopmaruu.

HccnenoBanue yciioBHil paBHOBECHS TBEPAOTO TENA, UMEIOIIETO OCh BPALLICHUS.

Tema 3. 3akonvl coxpanenus ¢ MexaHuKe



NmMnynbc maTepuanbHOW TOUKHM (T€Na), CUCTEMbl MaTE€pUANbHBIX TOYEK. MMIynbC
CUJIbl W W3MEHEHHWE UMIIyJbCa Tejla. 3aKOH COXPAHEHUSI HUMITyJbca. PeakTUBHOE
JIBUKECHHE.

PabGora cribl. MOIIIHOCTE CHJIBL.

Kunernueckass »oHeprusi wmarepuainbHol Toukd. Teopema 00 H3MEHEHUU
KUHETUYECKOU IHEPTUU.

[lorenuuanbHas sHeprus. [loTeHmmanpHas sSHEprus ynpyro aeGopMUpOBaHHON
npy>kunbl. [loTeHnnansHas sHeprus Tena BOJIM31 NOBEPXHOCTH 3EMIIH.

[loTeHmanbHbIe U HEMOTEHIMATbHBIE CUJTbL. CBS3b pabOThI HEMOTEHIIUATBHBIX CUII C
U3MEHEHUEM MEXAHUYECKOM DHEPTUM CUCTEMBbI Tel. 3aKOH COXPAHEHUS MEXAHUYECKOU
SHEPIHUH.

Ynpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuuyeckne YCTPOMCTBA H MPAKTUUYECKOE MPUMEHEHHUE: BOIOMET, KOMED,
NPYKUHHBIN UCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs] UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoa NOTEeHIMAILHON YHEPTUU B KHHETUUECKYIO U 0OPATHO.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yuenne aOCOMIOTHO HEYNPYTOro yaapa ¢ MOMOIIBIO ABYX OJWHAKOBBIX HUTSHBIX
MAasITHHKOB.

HccnenoBanue cBsizu pabOTHI CHIIbI C UK3MEHEHHEM MEXaHWYeCKOW PHEpruu Teja Ha
IpUMEpPE PACTSKEHUSI PE3UHOBOIO JKI'yTa.

Pasznen 3. Moaekyasipaas pu3nka v TepMOJAMHAMHUKA

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOT Meopuu

OCHOBHBIE TIOJIOKEHUSI MOJEKYISIPHO-KUHETUYECKOM TEOPUM M UX ONBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. Juddysus. Xapakrep ABWKEHUS U
B3aMMOJICUCTBUS 4aCTHULl BelecTBa. Moaenu CTpOEeHMs Ira30B, JKUAKOCTEN U TBEPABIX TEI
U OOBSICHEHHE CBOMCTB BEILECTBA HA OCHOBE 3TUX Mojeseld. Macca 1 pazMepbl MOJIEKYIL.
KonunuectBo Bemectna. [loctositHHas ABoraapo.

TennoBoe paBHOBecue. Temmneparypa u e€ usmepenue. lllkana remneparyp Llenbcus.

Mopnene uaeanbHoro rasza. OCHOBHOE YpPaBHEHHE MOJEKYJSIPHO-KHHETHYECKOU
TEOpUHU HJEaJbHOrO ra3a. AOCONIIOTHAs TeMmIeparypa Kak Mepa CpelHeld KUHETUYEeCKOU
SHEPruM TEIUIOBOTO JBMXKEHUs vactul rasza. Illkana temmneparyp KenbBuHa. ['a3oBbie
3aKkOHbl. YpaBHeHUe MeHneneeBa—Knaneiipona. 3akon [lanbToHa. HM3ompoueccel B
UJCAIbHOM ra3e C MOCTOSHHBIM KOJMYECTBOM BelllecTBa. ['paduyeckoe mpencTaBlieHUe
M30IPOIECCOB: U30TEPMa, U30X0pa, n300apa.

TexHuyeckue ycTporucTBa U NPaKTUUECKOE MPUMEHEHUE: TEPMOMETP, OapoMeETp.

Jlemoncmpayuu



OnbIThI, AOKa3bIBAIOIIME AMCKPETHOE CTPOCHUE BEIIecTBa, (Gororpaduu MOJIEKYI
OPTaHUYECKUX COCAUHECHUN.

OmnbiTel 10 AU PY3UH KUAKOCTEN U TA30B.

Mojiens OpOyHOBCKOTO JIBUKEHMUSL.

Mogaens onbita LTepHa.

OnbIThI, JOKa3bIBAKOIIKE CYIIECTBOBAHUE MEXMOJIEKYISIPHOTO B3aUMOECHCTBUS.

Mopeinb, WUTIOCTpUpPYIOLIas IPUPOAY AABICHUS I'a3a HA CTEHKU COCY/a.

OnbITHI, WIUTIOCTPUPYIOIIME YPABHEHHUE COCTOSIHUS UIEAIBHOIO I'a3a, U30IIPOLIECCHI.

Yuenuueckuu sxcnepumenm, nabopamopnvie pabomoi

Omnpenenenne mMacchl BO3[yXa B KJIACCHOM KOMHATe Ha OCHOBE M3MEpEHUN 00béMa
KOMHATBI, IaBJICHUS U TEMIIEPATypPhl BO3yXa B HEW.

HccnenoBaHue 3aBUCUMOCTH MEXIY ITapaMeTpaMH COCTOSTHUS Pa3peKEeHHOro rasa.

Tema 2. Ocnosvt mepmoouHamuku

TepmoauHamuueckas cuctema. BHyTpeHHs S2HEprUsl TEPMOJIUHAMUYECKOW CUCTEMBI
u crnocoObl €€ wu3meHeHus. KommuecTtBo Temnotel U pabora. BHyTpeHHss sHeprus
OJIHOATOMHOTO HJI€aJbHOr0 raza. Buibl Temonepenayu: TEIONPOBOIHOCTb, KOHBEKIIHS,
U3JIly4eHHE. YJelbHas  TEIUIOEMKOCTh  BemecTBa. KoJIMYeCTBO  TEIUIOTHI  IpH
TeIIonepesaye.

[Tonstue 06 agmabaTtHOM mporecce. [lepBriil 3aKkoH TepMoauHaMuKku. [IpumeHneHnue
NEePBOro 3aKOHa TEPMOAMHAMUKH K u3ompoueccaM. ['paduueckas unrepnperaiusi paboTbl
rasa.

Bropoii 3akoH TepMmonHaMuku. HeoOpaTUMOCTh NPOLIECCOB B IPUPOJIE.

TennoBele Mammuubl. [IpuHnunel AeicTBUS TEmIoBBIX MamuH. [IpeoOpa3zoBanus
SHEPruM B TEIUIOBbIX MamnHax. Kos¢pduuueHT nonesHoro AeicTBUs TEMIOBON MAIMHBL.
[Mukn Kapuo u ero ko3p@UIMEHT MOJE3HOr0 ACUCTBHS. DKOJOTHYECKHE MPOOIEMbI
TEIJIO3HEPTETUKH.

TexHuueckue yCTpOHCTBA M NPAKTHYECKOE NMPHUMEHEHME: JBUTaTElb BHYTPEHHETO
CrOpaHusl, ObITOBOW XOJIOJUIBHUK, KOHJUIIMOHED.

Jlemoncmpayuu

H3MmeHeHre BHYTpEHHEW SHEPrUM Teia MPpHU COBEPLICHUH PabOThI: BBUIET MPOOKU U3
OyTBLIKU MOJ JEHCTBUEM CKAaTOTO BO3AyXa, HarpeBaHue »¢upa B JaTYHHOH TpyOKe myTéM
TpeHust (BUACOIEMOHCTPALIHS).

M3MmeHeHre BHYTpEHHEN 3Hepruu (TemIiepaTypsl) Tejla Ipy TeIIonepeaaye.

OmnbIT 0 aguabaTHOMY PACIIUPEHUIO BO3yXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Monenu mnapoBod TypOWHBI, ABUTaTeNsi BHYTPEHHErO CrOpaHHs, PEaKTUBHOTO
JBATATEIISL.

Yuenuueckuu sxcnepumenm, nabopamopnvie pabomoi

N3mepenune yaenbHON TEIITOEMKOCTH.

Tema 3. Acpecammnivie cocmoanusa éewjecmea. Pazoevie nepexoonl



[TapooOpa3zoBanne u KoHaeHcamus. Hcmapenune u kumneHue. AOCONIOTHasS U
OTHOCUTEINIbHAsA  BJIAXHOCTh BO3Ayxa. HacelmeHHsldi mnap. YaenbHas  TEIUIoTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATYPHI KUTICHUS OT JABJICHUS.

Teépnoe Tteno. Kpucrammuueckue u amopdHbie Teja. AHH30TPOINHS CBOWCTB
kpuctamioB. JKugkue kpuctauibl. CoBpemMeHHble Matepuanbl. [lnaBineHue wu
KpUcTayui3anus. Y AeibHas TerioTa miasienns. Cyoaumanus.

VYpaBHeHue TeniaoBoro OamaHca.

TexHudeckre yCTpOMCTBA U MPAKTUYECKOE MPUMEHECHHUE: TUTPOMETP U TICUXPOMETP,

KaJOpUMETpP, TEXHOJIIOTHUM IIOJIYUCHHSA COBPEMCHHBIX MATCPpHAJIOB, B TOM YHCJIC
HaHOMATCPpHUAJI0B, © HAHOTCXHOJIOI'HH.

Jlemoncmpayuu

CBoiicTBa HaCBIIEHHBIX MAPOB.

Kunenve npyu NnOHMKEHHOM JJaBJICHUM.

Crioco0bl U3MepeHus BIAKHOCTH.

Habmonenue HarpeBaHus ¥ MaBiICHUS KPUCTAITMYECKOTO BELIECTBA.
JleMOHCTpanust KpUCTaJIoB.

Yuenuueckuui sxcnepumenm, 1abopamophuie pabomoi

N3mepeHue OTHOCUTEIBHON BIAXKHOCTH BO3/1yXa.

Paspnen 4. diekTpoauHaMmmuka
Tema 1. Inekmpocmamuxa

OnexTpu3anus Tel. OJJNeKTpuuecKui 3apsa. [IBa Buaa SIEKTPUYECKHX 3apsifoB.
IIpoBOAHMKY, OUAIEKTPUKH U TMOJIYHNPOBOAHUKH. 3aKOH COXPAHEHHS 3JIEKTPUUECKOIO
3apsna.

B3aumogeiictBue 3apsanoB. 3akoH KynoHa. TodeuHbIl 3JIEKTpUYECKHM 3apsi.
Onexrpuueckoe mnose. HanpsxE€HHOCT 3nekTpuyeckoro nosd. [IpuHiun cyneprno3unuu
IIEKTPUYECKUX MoJIeH. JINHNN HANPSYKEHHOCTHU AJIEKTPUUECKOTO MOJIS.

PaGota cun snextpocratnueckoro moisa. llorenmman. Pa3HOCTH MOTEHITMATIOB.
[IpoBOIHUKM W JAMDJIEKTPUKH B  JJIEKTPOCTATUYECKOM 1moje. JluanekTpuueckas
MIPOHMIIAEMOCTb.

OnektpoéMkocTb. KonaeHcaTtop. OHEKTPOEMKOCTh IIOCKOTO  KOHAEHCATOpA.
DHeprus 3apsKEHHOr0 KOHAEHCATopa.

TexHuueckne  yCTPOMCTBA W MPAKTHYECKOE  MNPUMEHEHHE:  DJIEKTPOCKOIL,
AIEKTPOMETP, DJICKTPOCTATHUECKAS 3AINUTa, 3a3EMJICHUE DJICKTPOIIPHUOOPOB, KOHIACHCATOD,
KOIIMPOBAJIbHBIN anmnapar, CTPyHHbBIN IIPUHTED.

Jlemoncmpayuu

YCTpONCTBO U IPUHIIUII IEMCTBUS AJIEKTPOMETPA.

B3auMoericTBre Ha3IEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEl.

[IpoBOOHUKH B AIEKTPOCTATUYECKOM MOJIE.



DneKkTpocTaTU4eCKas 3allnTa.

JINDIIEKTPUKY B JIEKTPOCTATUYECKOM TOJIE.

3aBUCUMOCTbh 3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHCAaTOpa OT IUIOIAAM IUIACTHH,
PACCTOSIHUS MEXIY HUMU U JUAJIEKTPUUECKON MPOHUILIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHAEHCAaTopa.

Yuenuueckuui sxcnepumenm, 1abopamophuie pabomoi

N3mepenne 35eKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannwiit 31ekmpudeckuii mok. Toku 6 paznuunvix cpeoax

DJIEKTPUYECKUA TOK. YCJIOBHUSI CYHIECTBOBAHUS 3JIEKTPHUYECKOTO TOKa. McTOuHMKH
toka. Cuna Toka. [IoCTOsSIHHBIN TOK.

Hanpsoxenue. 3akon Oma 115 yyacTka LEenH.

DNEeKTpUYECKOE  CONPOTHBJIEHHE.  YJEIbHOE  CONPOTHUBIICHHE  BEILIECTBA.
[TocnenoBarenbHOE, TApALIEIBHOE, CMEIIAHHOE COETMHEHUE ITPOBOHUKOB.

Pabota snextpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MoImHOCTh 3JIEKTPUYECKOTO
TOKa.

DNEeKTpOABMKYLIAsl CUJa U BHYTPEHHEE COINPOTHBJICHHE HCTOYHMKA TOKA. 3aKOH
OmMa f171s1 TOTHOM (3aMKHYTOM) 3nekTpruueckoi nenu. KopoTkoe 3aMbIkaHue.

DJIEKTPOHHAsI MNPOBOJUMOCTh TBEPIBIX METAUIOB. 3aBUCHUMOCTb COIPOTUBIICHUS
METAJIJIOB OT TemnepaTypbl. CBEpXIpOBOIUMOCTb.

DNeKTpUYECKUid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[TomynpoBonuuku. CoOCTBEHHAss U MPUMECHAs! MPOBOAUMOCTD IMOJIYIPOBOJAHHUKOB.
CaoiictBa p—n-niepexoja. [lomynpoBogHUKOBBIE TPUOOPHI.

DIIEKTPUYECKUA TOK B paCTBOpaxX M pacIiaBax 3JEKTPOJIUTOB. DIEKTPOJIUTHYECKAS
OUCCOLUALNS. DIEKTPOIIU3.

OnexTpuyeckuid TOK B ra3ax. CaMOCTOSITENbHBIA U HECAMOCTOSTEIbHBIM pa3psi.
Monnus. [1na3sma.

TexHuyeckre ycTpoMCTBA W MPAKTHYECKOE MPUMEHEHHE: aMIEPMETP, BOJBTMETD,
peocTar, UCTOYHUKU TOKa, DJIEKTPOHArpeBaTesibHbIE MPUOOPHI, SJIEKTPOOCBETUTEIbHbIE
npuOOpbI, TEPMOMETP COMPOTUBIICHHSI, BAKYYMHBIN O], TEPMUCTOPHI U (HOTOPEZUCTOPBHI,
IIOJIyITPOBOJJHUKOBBIN JTUO]I, TAJIbBAHHUKA.

Jlemoncmpayuu

N3mepeHne cuitbl TOKa U HAMIPSHKEHUSL.

3aBUCHUMOCTh CONPOTHUBJIEHUS LWIMHAPUYECKUX MPOBOAHUKOB OT JJIMHBI, IIOIIAAN
IIOIIEPEYHOT O CEYEHHUs U MaTepuaa.

CMmelaHHOEe COeIMHEHHE TPOBOIHUKOB.

[Ipasmoe  uW3MepeHHe  BIEKTPOIABMXKYIIEeW  cwibl.  KOpoTKoe  3ambIKaHHE
rajbBaHUYECKOIO AJIEMEHTA U OLIEHKA BHYTPEHHETO CONTPOTUBJICHUS.

3aBUCHUMOCTb CONPOTUBIIEHUSI METAIJIOB OT TEMIIEPATYPBL.

IIpoBOAMMOCTB 3IEKTPOIUTOB.



HckpoBont pa3psax v MPOBOAMMOCTb BO3yXa.

OnHOCTOPOHHSISI NPOBOAUMOCTD THOAA.

Yuenuueckuii sxcnepumenm, nabopamopHule pabonol

N3yueHne cMEmaHHOr0 COEIMHEHUS PE3UCTOPOB.

N3mepeHne SIIEKTPOABMKYILEH CHJIBI HMCTOYHMKA TOKAa M €ro BHYTPEHHErO
CONIPOTHUBIICHUS.

Hab6nronenue anexktponmsa.

MexnpeaMeTHbIe CBA3H

N3yuenne kypca ¢pusnuku 0a3oBoro ypoBHs B 10 kiacce oCylIeCTBISETCS C YUYETOM
COJIEPKaTENbHBIX MEXKIIPEIMETHBIX CBS3€M C KypcamMu MaTeMaTUKH, OMOJIOTMH, XWMHUH,
reorpaduu ¥ TEXHOJIOTHH.

Meorcnpeomemnvie nousamus, CBSI3aHHBIE C U3yYEHHEM METOJIOB HAYYHOI'O IMO3HAHMS:
SBJICHUE, HAy4HbIN (pakT, rumnore3a, puandeckas BeJIMUUHA, 3aKOH, TEOpHUs, HAOIIOAECHHE,
DKCIIEPUMEHT, MOJIECIIMPOBAHUE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: peuieHHEe CUCTEMbl YpaBHEHHH, JuHeWHas (QYyHKIM, mapadoa,
runepbosna, ux rpaguKkd U CBOWCTBA, TPUTOHOMETPUYECKUE (PYHKIIMM: CHHYC, KOCHHYC,
TaHT€HC, KOTAHI'€HC, OCHOBHOE€ TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPBI M HX
IIPOEKIMHU Ha OCU KOOPJIMHAT, CII0KEHUE BEKTOPOB.

bBuonocus: MexaHWYecKoe [BIKEHHE B KUBOM mpupone, auddysus, ocmoc,
TEIUIOOOMEH KHUBBIX OPraHW3MOB (BUIBI TEIUIONEpPENauH, TEIIOBOE pAaBHOBECHE),
AIEKTPUYECKUE SBJICHUS B )KUBOU IPUPOE.

Xumusa: DIHACKPETHOE CTPOCHHUE BEIECTBA, CTPOCHUE AaTOMOB M MOJIEKYJ, MOJIb
BELIECTBA, MOJISIpHAas Macca, TEIUIOBBIE CBOWMCTBA TBEPABIX TEJ, XUAKOCTEHM M Tra3oB,
AIEKTPUYECKUE CBOMCTBA METAJIOB, MIEKTPOIUTUYECKAs AUCCOLUALINS, FalbBaHUKA.

l'eocpaghus: BNaXXHOCTH BO3/1yXa, BETPHI, 0apOMETp, TEPMOMETD.

Texnonoeusn: mnpeoOpa3zoBaHHE BMKEHHH C HCIOJIB30BAaHMEM MEXAaHU3MOB, YUET
TPEHUsl B TEXHUKE, IMOJUIMIIHUKHA, HCIIOJIb30BAHME 3aKOHA COXPAaHEHUS HMILYJbCa B
TEeXHUKE (pakeTa, BOJOMET M JApPYyrue), ABUIATEIb BHYTPEHHErO CropaHus, NapoBas
TypOuHa, OBITOBON XOJIOAUIBHUK, KOHIUIIMOHEP, TEXHOJIOTUN MOIYYEHHs] COBPEMEHHBIX
MaTEepUAJIOB, B TOM YHCJIE HAHOMATEPUAIOB, U HAHOTEXHOJIOTHH, DJIEKTPOCTATHUYECKAs
3a11UTa, 3a3€MJICHUE AIIEKTPONPUOOPOB, KCEPOKC, CTPYWHBIN IIPUHTED,
AJIEKTPOHArpeBATENbHBIE TPUOOPHI, ITEKTPOOCBETUTENbHBIE MPUOOPHI, raTbBAHUKA.

11 KITACC

Pa3znen 4. DieKTpoAMHAMMKA

Tema 3. Macnummnoe none. IneKmpomMazHUMHAA UHOYKUUA

[ToctostHHBIE MarHUThI. B3auMoieicTBHE MOCTOSTHHBIX MarHUTOB. MarHuTHOE MOJIE.
Bekrop marHuTHOM WHAYKUMHU. [IpuHIMI Cynepno3uuuu MarHUTHBIX ToJied. JlnHuun



MArHUTHOW WHAYKOUU. KapTuHa JWHUKA MArHUTHOW HMHAYKIUU TIOJS ITOCTOSIHHBIX
MarHuTOB.

MarauTHOe mNoje MPOBOJHUKA C TOKOM. KapTmHa IMHWMNA MHAYKIMM MAarHUTHOTO
MOJIS NIMHHOTO MPSIMOTO MPOBOJHUKA U 3aMKHYTOT'O KOJIBIIEBOTO MTPOBOIHUKA, KATYIIIKHU C
TokoM. OnbIT Ipcrena. BzaumoneicTBue mpoBOJJHUKOB C TOKOM.

Cuna Amrnepa, e€ MOAYJb U HalpaBJICHUE.

Cuna Jlopenua, €€ MOIylb M HampaBlieHHE. J[BUKeHUE 3apsiKEHHOW YacTUIIbl B
OJIHOPOJHOM MarHuTHOM Tose. Pab6ora cuibl JlopeHiia.

SIBrieHUE BJIEKTPOMArHUTHOM MHAYKIMU. [IOTOK BEKTOpa MAarHUTHOW WHAYKIIHM.
DIIEKTPOJABHKYIIAS CUJIA UHAYKIIMHU. 3aKOH 3JICKTPOMAarHUTHOM UHAYKUMK Dapases.

BuxpeBoe 3iekTpuueckoe mnoje. DNeKTPOABUKYINAS CUIIa UHIYKIIMU B MPOBOHUKE,
JBHKYIIEMCS TOCTYNATEIbHO B OAHOPOJHOM MAarHUTHOM IOJIE.

[IpaBuno Jlenua.

NHAYyKTUBHOCTS. SIBnenue CaMOMHIYKIIUH. DJIEKTPOABUKYIIIAs cuna
CaMOWHIYKIIUU.

DHeprusi MarHUTHOTO TMOJIsI KATYIIKH C TOKOM.

DIeKTpOMarHuTHOE MOJIE.

TexHudeckre yCTpOWCTBA U MPAKTUYECKOE MPHUMEHEHHE: MOCTOSHHBIE MArHUTBHI,
AJIEKTPOMArHUTHI, SJIEKTPOIBUTATEIIb, YCKOPUTEIIN 3JIEMEHTAPHBIX YACTUIl, MHAYKIIUOHHAS
1€Yb.

Jlemoncmpayuu

OnbIT Opcrena.

OTKJIOHEHHE JIEKTPOHHOTO ITyYKa MAarHUTHBIM TIOJIEM.

JIMHUY MHAYKUIUY MAarHUTHOTO TOJIA.

B3anmonenicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JenctBue cumbl JIopeHIia Ha HOHBI AJIEKTPOJIUTA.

SIBlIeHUE AIEKTPOMArHUTHON UHYKIMH.

IIpaBuino Jlenna.

3aBUCUMOCTh  DJICKTPOJIBMKYILIEH CUJIbI HMHAYKIMA OT CKOPOCTH HU3MEHEHUS
MarHMTHOTO ITOTOKA.

SIBrieHNE CAMOMHIYKITUH.

Yuenuueckuii sxcnepumenm, nabopamopHwvie pabomaoi

N3ydyeHne MarHuTHOTO MOJIs KATYIIKH C TOKOM.

UccnenoBanue nercTBrsI NOCTOSHHOTO MArHUTA HA PAMKY C TOKOM.

UccnenoBanue sBiIEHUS 3JIEKTPOMATHUTHON UHAYKIIHH.

Paznen S. KosiebaHnusi n BOJIHBI
Tema 1. Mexanuueckue u 31eKmpomMazHuUmMHble KO1e0aHUA



KonebarenbHast cucrema. CBoOO/IHbIE MeXaHWYecKue KosnebaHus. ['apmMoHnueckue
koneOanus. Ilepuon, vacrora, ammutyna u ¢asza konebanuil. [IpyXKuHHBIA MasTHUK.
MatemaTuueckuii MasTHUK. YpaBHEHHE TapMOHMYECKUX KojeOanuil. IIpeBpaiienue
HHEPrUM NPU TAPMOHUYECKUX KOJIEOAHUSAX.

Konebarenbubiii KOHTYp. CBOOOHBIE 3JIEKTPOMAarHUTHBIE KOJI€OAaHUS B M1€aIbHOM
KOJIe0aTeIbHOM KOHTYpE. AHAIOTHS MEXIYy MEXaHHUYECKHUMU U 3JIEKTPOMarHUTHBIMHU
koneOanusiMu. @Dopmyna TomcoHa. 3aKOH COXpaHEHHUS DJHEPrUU B  HJICATHHOM
KoJie0aTeIbHOM KOHTYpE.

[IpencraBnenre o 3aTyxamoIIUX KoJieOaHUsSIX. BBIHYXIE€HHbIE MEXaHUYECKHE
Kosiebanus. PezoHanc. BbIHy X 1€HHbBIE 3JIEKTPOMarHUTHBIE KOJICOaHMSL.

IlepemenHblil Tok. CUHYCOUJAIbHBIN NEPEMEHHBIA TOK. MOIIHOCTh MEPEMEHHOIO
TOKa. AMIUTUTYTHOE U IEUCTBYIOIIEE 3HAUEHUE CUIIBI TOKA M HAMIPSKEHU.

Tpanchopmarop. IIpons3BoacTBo, nepenaya u NOTpedICHUE IIEKTPUUECKON SHEPTUH.
OKOJIOTHYECKHE PUCKH IIPU MPOM3BOACTBE 3JIEKTpOo3Hepruu. KyibTypa uCIonb30BaHUs
AJIEKTPO3HEPTUH B IOBCEIHEBHOM KU3HH.

TexHu4yeckue yCTpOMCTBA U IPAKTUYECKOE IPUMEHEHME: JJIEKTPUYECKUM 3BOHOK,
re€HepaTop MEPEMEHHOTO TOKA, IMHUM JIEKTPOIIepeIay.

Jlemoncmpayuu

HccnenoBanue mapamMeTpoB — KoJeOATeIbHOW  CUCTEMBbl  (NIPYKUHHBIA  WIH
MaTeMaTUYECKUI MAsSTHHK).

Hab6nronenue 3atyxarommx KoaeOaHmii.

UccnenoBanne CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

Habutoienue pe3onasca.

CBOOOHBIE AIEKTPOMArHUTHBIE KOJIeOaHusI.

OcuumsiorpaMMsl  (3aBUCMMOCTH  CHJIBI TOKa M HANpsOKEHHS OT BPEMEHHU) IS
AIIEKTPOMATrHUTHBIX KOJIEOaHHI.

Pe3omanc mpum  1moCIEIOBAaTEIbHOM  COCJUHEHUM  PE3UCTOPA,  KATYLIKH
UHAYKTUBHOCTH U KOHJIEHCATOPA.

Mopens TMHUY NEKTPONEPENAYH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

HccnenoBanue 3aBUCMMOCTH MEPUOJIAa MAbIX KOJIEOAHHM rpy3a HA HUTU OT AJUHBI
HUTHU U MaccChl Irpysa.

HccenepoBanue NEPEMEHHOIO TOKAa B LEMUM M3 IIOCIENOBATEIIBHO COEIMHEHHBIX
KOHJIEHCATOpa, KaTYyIIK! U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpoOMAZHUNMHbIE 60JIHbL

Mexanudeckue  BOJIHBI, ycloBus — pacnpoctpaHenus. Ilepuwon.  Cxopocts
pacnpocTpaHeHus U JAJinHA BOJHBL. [lonepeunbie u nponosbHble BOIHBL. MHTEpdepeHuns
U 1udpakuys MEXaHUYECKHUX BOJIH.

3Byk. CxopocTh 3ByKa. I'poMkocTh 3ByKa. Beicota Tona. TemOp 3ByKa.



ONEKTPOMAarHUTHHIE BOJIHBI. Y CJOBUS M3Iy4YEHUS DJIEKTPOMATHUTHBIX BOJIH.
B3aumHuas opuentauus BektopoB E, B, V B anexkrpomarnutHOi BosiHE. (CBoicTBa
ANIEKTPOMATHUTHBIX BOJIH: OTpPaXEHUE, MPEIOMJICHUE, TMOoJsipu3anusi, audpakims,
uHTepdepenius. CKopocTb JEKTPOMArHUTHBIX BOJIH.

[IIxana 37E€KTPOMAarHUTHBIX BOJIH. [I[priMEHEeHNE AEKTPOMArHUTHBIX BOJIH B TEXHUKE
u OBbITY.

[TpuHUMIIBI paIUOCBA3U U TENIEBUICHUSA. Pagnonokanusi.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOLIEH CPEIBI.

TexHuyeckue  yCTpOWCTBA M NPAKTHUYECKOE MPUMEHEHUE:  MY3bIKAJIbHBIC
UHCTPYMEHTHI, YJIbTPa3ByKOBas JUAarHOCTUKAa B TEXHUKE W MEIMIMHE, pajaap,
paaronpuéMHHUK, TeJIEBU30p, aHTeHHA, Tenedon, CBY-neys.

Jlemoncmpayuu

OO0pazoBaHue U pacPOCTPAHEHHE MOMEPEUHBIX U MPOJAOIbHBIX BOJH.

Kone6momieecst Teno Kak HCTOYHUK 3BYKa.

HaGnronenue otpaxeHus: U IpeIOMIICHHS MEXaHHYECKUX BOJTH.

Hab6nronenue natepdepennnm u qmudpakiin MEXaHUYECKUX BOJTH.

3BYKOBOM pE30HAHC.

HaGnroneHnue cBA3M rPOMKOCTH 3BYKAa M BBICOTHI TOHA C aMIUIMTYIOM M 4acTOTOU
KOJeOaHU.

UccnenoBanne CBOWCTB JJIEKTPOMArHUTHBIX BOJIH: OTPAXXCHUE, NPEIOMIICHHUE,
noJisipu3anus, rupakuus, uaTepdepeHITus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsamMoMHETHOE PACIIPOCTPAHEHUE CBETA B OJHOPOJHOM
cpene. JIyu cBera. TOUCUHBIN UICTOYHUK CBETA.

OTtpaxxenue cBeTa. 3aKOHBI OTpaxeHus cBeTa. [locTpoeHne n3o0pakeHuit B MIOCKOM
3epKaje.

[Ipenomnenue cBeTa. 3aKOHbI MPENOMIICHMSI cBeTa. AOCONIOTHBIA MOKa3aTellb
npenomiieHus. [lonHoe BHyTpeHHee oTpakeHue. [IpeaenbHbli yro noJHoro BHyTPEHHETO
OTPAKEHMUS.

Hucnepcus ceeta. CroxHbIi cocTaB Oenoro ceera. LIBerT.

Cobuparome U paccewBaronife JUH3bl. ToHKas auH3a. DOKYCHOE paccTOsHUE U
onTHYecKass cujia TOHKOW JMH3bL. IlocTpoeHne wu300pakeHHil B coOuparomux u
pacceuBarommx JIMH3aX. DopMysia TOHKOM JIMH3bIL. Y BEJIMYEHUE, 1aBAEMOE JIMH30M.

[Ipenensl MPUMEHUMOCTHA T€OMETPUUYECKON ONTUKH.

BonnoBass ontuka. Matepdepennmst cBera. KorepeHTHbIE HCTOYHUKH. Y CIIOBUS
HaOMIOACHUS MAaKCUMYMOB M MHUHUMYMOB B HWHTEP(EPEHIMOHHOW KapTHHE OT ABYX
cuH(pa3HBIX KOT€PEHTHBIX HCTOYHUKOB.

HNudpaknusa ceeta. JudpaxuuoHHas pemérka. YciIoBUE HAOIIOACHUS TJIABHBIX
MaKCUMYMOB IIPH TTaJIEHUU MOHOXPOMATHYECKOTO CBETa Ha MU(PAKIIMOHHYIO PEIIETKY.



[Tonspusanus ceera.

Texaudueckue yCTpONWCTBa U MPAKTUIECKOE MPUMEHEHHE: OYKH, Jyna, (hoToanmapar,
MIPOCKITMOHHBINA amnmapar, MUKPOCKOT, TEJIECKON, BOJOKOHHAS ONTHKA, MU(PAKIIMOHHAS
pEIIETKA, TTOJIAPOUL.

Jlemoncmpayuu

[IpssMmonuHeHOEe pacpoCTpaHEHUE, OTpaKEHUE U NpeaomiieHue cBera. OnTUYecKue
npuOOpHI.

[TonHoE BHyTpeHHEE OTpakeHue. Moelb CBETOBOA.

UccnenoBanne CBONCTB H300paKeHUH B JIMH3aX.

Mopenn MUKpocKomna, TEJIECKOIa.

Ha6nronenue natepdepeHmm cBeTa.

Ha6nronenue nudpaxium ceera.

Hab6nronenue nucnepcuu cBera.

[TonydeHue cnekTpa ¢ MOMOIIBIO TPU3MBI.

[Tomy4yenue cnekTpa ¢ mOMOIMIbI0 JUGPAKIIMOHHON PEETKH.

Ha6nronenue nonspuzamnuu cBeTa.

Yuenuueckuui sxcnepumenm, 1abopamophuie pabomoi

N3mepeHune nokazaress npeioMJIEHUs CTEKIa.

UccnenoBanne CBONCTB M300paKeHUH B JIMH3aX.

Ha6nronenue nucnepcuu cBera.

Paznen 6. OCHOBBI CIeNUAJIBHON TEOPHUH OTHOCUTEILHOCTH

I'panuibl TPUMEHUMOCTH KJIacCUUECKOW MexaHuku. IlocTynarel crnennaibHOU
TEOPUU OTHOCUTEIBLHOCTU: HHBAPUAHTHOCTh MOJIYJISl CKOPOCTH CBETAa B BaKyyMe, IPUHIINI
OTHOCHUTEIBHOCTH DUHIIITCHHA.

OTHOCUTENBHOCTh OAHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU U COKPAIICHUE JJIMHBI.

DHeprusi U UMIYJIbC PEIATUBUCTCKON YaCTHUIIBI.

CBsi3b Macchl ¢ SHEPTUEN U UMITYJILCOM PENISITABUCTCKON YaCTHUIIbI. DHEPIrUsl MOKOS.

Paznen 7. KBanTtoBasi pusuka

Tema 1. Dnemenmol K6AHMOBOU ONMUKU

®oronsl. Popmyna Ilnanka cBs3u sHepruM (OTOHA C €ro 4acToTOH. DHEprus u
UMITYJIbC (POTOHA.

OtkpeiTue U wucciaeaoBanue ¢dorodddexra. Onbitet A. I'. CroneroBa. 3aKOHBI
dboroaddexra. VYpapHenue OuHmTerHa 111 dororddexra. «KpacnHas rpanuiay
dhororddexra.

JlaBmenne cBera. OnbiThl I1. H. JIeOGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

Texnuueckue yCTpoilcTBA W MpPaKTUYECKOE MNpPUMEHEHHue:  (POTO3IIEeMEHT,
dboTomaTUMK, CoJIHEUHAasi OaTapest, CBETOAUO/I.



Jemoncmpayuu
®otor(h(PexT Ha yCTaHOBKE C IIMHKOBOM MJIACTUHOM.
HccnenoBanue 3akoHOB BHemHETo (poTodddekTa.
CBeToauo.
Conueunas Oarapes.
Tema 2. Cmpoenue amoma
Mopens aroma Tomcona. OmbiTel Pesepdopnma mo paccessHUIO 0 -9acTHII.
[Inanerapnas monens atoma. [loctynatel bopa. Mznydenue u norjomieHrue GOTOHOB MpU
NEepPEXOJIE aTOMa C OJTHOIO YPOBHS SHEpPruu Ha Apyroil. Buasl cnektpoB. CriekTp ypoBHEN
SHEPruM aToMa BOJAOPO/a.
BonnoBeie cBoiictBa wactuu. Bomssl ge bpoisg. KopnyckyisspHO-BOJTHOBOM
Ty aJI3M.
CHOHTaHHOE U BBIHYKJICHHOE M3Ty4YCHHUE.
TexHuyeckne yCcTpoHCTBA M MNPAKTUYECKOE NPUMEHEHHUE: CIEKTPAJIbHBIA aHaju3
(cmekTpockon), 1a3ep, KBAaHTOBbI KOMIIBIOTED.
Jlemoncmpayuu
Mopnens onsita Pesepdopra.
Ornpenenenue QIMHBI BOJHBI J1a3epa.
HaGnronenue nuHeyaThIX CIIEKTPOB U3ITyUYEHHUS.
Jlazep.
Yuenuueckuui sxcnepumenm, 1abopamophuie pabomoi
HaOmronenue nuHeHyaToro crekTpa.
Tema 3. Amomnoe a0po
OKCIEpUMEHTBI,  JIOKa3bIBAIOIIME  CIOXKHOCTb  CTpoeHUs  sAnpa. OTKpbITHE
pagnoaktuBHOCTH. OmbiThl Pesepdopma mo ompenmeneHuto coctaBa paarMoOaKTHBHOTO
n3nydenns. CBoiicTBa anbda-, 6eTa-, TaMMa-u3nydeHusl. BiausHue pagnoakTHBHOCTH Ha
KUBbIE OPTAHU3MBL.
OTtkpsiTHE TIpOTOHA W HelTpoHa. HykionHas monens siapa ['elizen6epra—lBaneHko.
3apsn sapa. MaccoBoe unciio sigpa. Mzoromnsl.
Anbda-pacniag. DIEKTPOHHBI M TMO3UTPOHHBIA OeTa-pacman. ['amMMa-u3mydeHue.
3aKOH paJuOaKTUBHOIO pacnaja.
DHeprus CBs3M HYKJIOHOB B sijipe. SAnepubie cuibl. Jlepekt Macchl siapa.
S nepHbie peakuuu. [leneHue u CUHTE3 AIEp.
SAnepusiii peaktop. Tepmosiaepublii cunte3. [IpoOrembl U MEPCHEKTUBBI AIEPHOM
SHEPreTUKU. DKOJOTHUYECKUE ACTIEKTHI SIEPHON IHEPTETUKHU.
DneMeHTapHble YacTUIlbl. OTKPBITHE MO3UTPOHA.
MeTonbl HaOJIIOACHHS U PETUCTPALIMU 3JIEMEHTAPHBIX YACTHII.
dyHaaMeHTallbHbIEe B3auMOJIeUCcTBUSA. EquHCTBO pu3nueckoil KapTUHBI MUpA.



Texnuyeckue yCTpOHCTBAa M TPAKTHUYECKOE TMPUMEHEHHE: JJ03UMETp, Kamepa
Bunscona, simepHblil peakTop, aTOMHasi 6oM0a.

Jlemoncmpayuu

CY€TunK MOHU3UPYIOIIUX YACTHII.

Yuenuueckuil sxcnepumenm, 1abopamopHule pabomol

HccnenoBanue TpEeKOB YacTUIL (110 TOTOBBIM (oTorpadusim).

Pa3znen 8. DiieMeHTBI ACTPOHOMHUM U ACTPOPU3UKH

Otanbl pa3BUTHUS acTPOHOMMH. lIpukiiamHOE M MHMPOBO33PEHUYECKOE 3HAYCHHE
ACTPOHOMMH.

Bun 3Bé3nnoro He6a. Co3Be3ausi, spkue 3BE3/bl, IIIAHETHI, UX BUAUMOE ABH)KECHHUE.

ConHeuHas cuctema.

Connue. ConHeunasi akTUBHOCTb. McTounuk sHeprun ConHua U 3BE31. 3BE3/bI, UX
OCHOBHBIE€ XapaKTEPUCTUKH. JlMarpaMmMa «CIEKTPaJIbHBINA KJIacC — CBETUMOCTB). 3BE3bI
IJIaBHOW MOCJEA0BATEIbBHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTBY ISl 3BE3] IIaBHOM
MIOCJIEI0OBATEIbHOCTH. BHyTpeHHee cTpoeHue 3BE31. COBpEMEHHBIE MPEACTaBICHUS O
MIPOUCXOKICHUH U 3BoJronK COJIHIIA U 3BE3/. DTalbl )KU3HU 3BE3I.

Mueunsiii [Iyts — Hama ["anaktuka. [lonoxenue u aeuxenue CoiHia B ['anakTuke.
Tunel ranakTuk. Paguoramaktuku u kBa3zapbl. YEpHbIE BIPHI B iApaxX rajJaKkTHK.

Bcenennas. Paciimpenne Beenennoil. 3akon Xa60ma. Paz6eranue ranaktuk. Teopus
bonpiioro B3peiBa. PenukTOBOE M3TydEeHHE.

MacmrabHas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnpie mpo0sieMbl aCTpPOHOMUM.

Yuenuueckue nabnooenus

HaGmionenuss HEBOOPYXKEHHBIM TJIA30M € HUCHOJB30BAaHUEM KOMIBIOTEPHBIX
MPWIOKEHUHN I ONpeeeHUs] MOJ0KEeHUsI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy:
OCHOBHBIE c03Be31us CEBEPHOro MOJIyLIapUs U IPKUE 3BE3/IBI.

Ha6monenus B Teneckon Jlynsl, mianet, Maeunoro Ilytu.

O06o0marnee NOBTOpeHHE

Ponp pu3ukm u acTpOHOMUM B IKOHOMHYECKOW, TEXHOJOTUYECKOH, COIUATBLHON U
ATUYECKON cdepax NesaTeNbHOCTH 4YeloBEKa, poJib U MeCTO (U3MKU U aCTPOHOMUU B
COBPEMEHHOM HAay4YHOW KapTUHE MHpa, pojb (uU3NUecKoil Teopur B (HOPMHPOBAHUU
npencTaBiIeHu 0 (U3UYECKON KapTHHE MHUpa, MECTO (PU3MUECKOM KapTUHBI MHUpPa B
oO01IeM psily COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEACTABICHUI O IPUPO/IE.

MexnpeaMeTHbIE CBA3H

N3yuenue kypca ¢uszuku 6a30Boro ypoBHs B 11 kjacce oCylIeCTBISIETCS ¢ YUETOM
coJiepKaTeNIbHBIX MEXKIPEIMETHBIX CBS3€M C KypcamMu MaTE€MaTUKH, OWOJOTUHU, XUMHH,
reorpaduu U TEXHOJIOTHH.



Meorcnpeomemuvie nousamusi, CBA3aHHbIE C N3YYEHUEM METOJ0B HAYYHOT'O ITO3HAHMS:
SBJICHHE, HAyYHbIH (akKT, TUMOTE3a, (pU3nvecKas BeIUINHA, 3aKOH, TEOpHsl, HAOII0ACHHE,
DKCIEPUMEHT, MOAEIUPOBAHUE, MOJEIb, U3MEPEHHUE.

Mamemamuka: penieHUEe CUCTEMbl ypaBHEHUH, TPUTOHOMETpHUYECKHE (YHKIIMH:
CUHYC, KOCHHYC, TaHI€HC, KOTAHT€HC, OCHOBHOE€ TPUTOHOMETPUYECKOE TOXKAECTBO,
BEKTOPBl M HMX IMPOCKUHM HA OCHU KOOPJHMHAT, CIIO)KEHUE BEKTOPOB, IPOU3BOJHBIC
AIIEMEHTAPHBIX (YHKIUH, TPHU3HAKH MOA00US TPEYrOJHHUKOB, OMPEASICHUE TUIONIAIN
IJIOCKUX (pUryp m o0béMa Tel.

buonocusa: >nekrpuyeckue sIBICHUS B )KMBOU MPUPOJE, KoJieOaTelIbHbIE IBUKEHUS B
YKUBOU MPUPOJIE, ONTUUECKUE SBJICHUS B JKMBOUM MPUPOAE, NEUCTBUE PAIUALIMKU HA KUBbBIC
OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJICKYJ, KPUCTAJUIMYECKAsE CTPYKTypa TBEPABIX TE,
MEXaHHU3Mbl 00pa30BaHUSI KPUCTAJUIMYECKON PEIIETKH, CTICKTPaIbHbIN aHaJU3.

l'eocpagusa: MarHUTHBIE TONIOCA 3€MJIM, 3aJI€KH MAarHUTHBIX pyh, (HOTOChEMKA
36MHOW MOBEPXHOCTH, MPEICKAZAHUE 3EMIIETPSCECHUN.

Texnonoeus:  JNTWHUM  DJEKTponepenad, TIEHEpaTop  IEPEMEHHOI0  TOKa,
AJIEKTPOJABUTATEIIb, UHIYKIWOHHAS ME€Yb, pajgap, paIuONPUEMHUK, TEIEBU30D, AHTEHHA,
tenedoH, CBYU-neub, MpOEKIIMOHHBIN anmapar, BOJIOKOHHAs ONTHKA, COJIHEYHAast OaTapes.



IHJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOT'PAMMBI 11O ®U3UKE
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

OcBoenue ydaeOHoro penmera « Ou3nKay Ha YPOBHE CPETHEr0 001Iero o0pa3oBaHus
(6a30BBIi  YpOBEHb) JIOKHO OOCCHEYUTh JIOCTHIKCHHE CICAYIONIUX JUYHOCTHBIX,
METamnpeaMETHBIX U IPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JINMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pE3yJbTaThl OCBOEHUS Yy4yeOHOro mpeaMera «®DuU3MKa» HAOJKHBI
OoTpaxxaTb ~ TFOTOBHOCTh U  CIOCOOHOCTh  OOYy4YalOIIMXCA  PYKOBOACTBOBATHCS
c(hopMHUPOBAHHOU BHYTPEHHEN MO3UIMEN JTUUYHOCTH, CUCTEMOM IIEHHOCTHBIX OpUEHTAIUH,
MO3UTHUBHBIX BHYTPEHHUX YOEKIEHUW, COOTBETCTBYIONIUX TPAJAUIIMOHHBIM IICHHOCTSIM
POCCHIICKOTO OOIIECTBA, PACIIUPEHUE >KHU3HEHHOTO OIbITA W OIbBITA JCSITCIHBHOCTH B
MPOLIECCE PEANTN3ALUA OCHOBHBIX HAINPABICHUN BOCHUTATEIBHOW JIESITEIBHOCTH, B TOM
YUCJIE B YACTU:

1) rpa:knaHCKOro BOCIIUTAHMS:

c(OPMHUPOBAHHOCTh TPAXKIAHCKONW TIO3UIIMU OOYYAIOIMIETOCS KaK AaKTUBHOTO U
OTBETCTBEHHOTO YJICHA POCCUKCKOT0 OOIIECTBA;

NPUHATHE TPaAULIUOHHBIX 00IIEYeTOBEYECKUX I'YMaHUCTUYECKUX U
JNEMOKPATHYECKUX LIEHHOCTEN;

FOTOBHOCTb BECTH COBMECTHYKO JIESTEIIBHOCTh B HMHTEpEcax TIPa)kKIaHCKOTO
oO11ecTBa, yuacTBOBaTh B CAMOYIMPABIECHUH B 00pa30BaTeIbHON OpraHU3alliig;

YMEHHE B3aMMOJICHCTBOBATh C COLUMAJIBHBIMH MHCTUTYTaMH B COOTBETCTBHUU C UX
(GYHKUMSIMU ¥ HA3HAYCHUEM;

TOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKON NEATEIBHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHUS:

c(OpPMUPOBAHHOCTH POCCUNCKON TPAXKIAHCKON UICHTUYHOCTH, MaTPHOTU3MA;

LHEHHOCTHOE OTHOUIEHUE K T'OCYIAPCTBEHHBIM CUMBOJIAM, JOCTUKEHUAM POCCUNCKHUX
yU€HBIX B 0071aCTH PU3UKHU U TEXHUKH;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUS, STUIECKOTO TTOBEIACHUS;

CIIOCOOHOCTh  OIIEHMBAaTh CUTYallMl0 W MPUHUMATh OCO3HAHHBIE PELICHUS,
OpPUEHTUPYACh HAa MOpPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTHM, B TOM 4YHUCIE B
NEATEIbHOCTUA YYEHOTO;

OCO3HaHHUE JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OyAyIIero;

4) 3cTeTH4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOLICHUWE K MHpPY, BKIIOYAs O3CTETUKY HAYYHOIO TBOPYECTBA,
npucyuiero pu3nyeckoil Hayke;

5) Tpy10BOIr0 BOCIMTAHMS:



WHTEpPEC K Pa3audHbIM chepaM MpodecCHOHATHHOW NEATeTLHOCTH, B TOM YHCIIC
CBSI3aHHBIM C (PUBMKOW M TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBIN BHIOOp Oymaymien
Mpo()eCCUm 1 peaTn30BbIBATh COOCTBEHHBIC KU3HEHHBIC TIJIAHBI,

TOTOBHOCTh U CIIOCOOHOCTh K 00Opa30BaHUIO U caMO00pa30BaHUIO0 B 00J1aCTU (HUBUKH
Ha TIPOTSHKEHUN BCEH KU3HH,

6) ’K0JI0rH4eCcKOro BOCIIMTAHUSA:

c(hOpPMHUPOBAHHOCTH YKOJOTUUECKON KYJIbTYpPBhI, OCO3HAHUE TJI00ATHHOTO XapaKTepa
AKOJIOTHYCCKUX TIPOOIIEM;

IUTAaHUPOBAHUE M OCYIICCTBICHUE JICHCTBUH B OKPYKAIOIICH Cpelle Ha OCHOBE
3HAHMSA 1IEJICH YCTOMYUBOTO PAa3BUTHS YEJIOBEUECTBA;

paCIIMpPEHNUE OIbITa JEATEILHOCTH JKOJOTHYECKOW HAIPaBICHHOCTH HAa OCHOBE
UMEIOIINXCS 3HAHUH 10 (PU3UKE;

7) IEeHHOCTH HAYYHOT0 TIO3HAHMS:

c(OpPMHPOBAHHOCTh MHPOBO33PEHHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HU3HUECKON HAYKH;

OCO3HAHHWE TEHHOCTH HAYYHOU JESATEIHHOCTH, TOTOBHOCTH B TPOIIECCE W3YUCHUS
(U3HUKN OCYIIECTBIATh MPOSKTHYIO U UCCIIEA0BATEIBCKYIO IEATEILHOCTh WHINBUIYTHHO
U B TpyIIIE.

METAIIPEJMETHBIE PE3YJ/IbTATDBI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiicCTBUS
ba3oBble Jiornueckue JaeiicTBUA:

CaMOCTOSTEIILHO (JOPMYIIUPOBATH M aKTYalIM3UPOBATH MPOOJIEMY, paccMaTpuBaTh €€
BCECTOPOHHE;

ONPENETATH LETU JEATEIBbHOCTH, 33]1aBaTh MapaMeTPbl U KPUTEPUU UX TIOCTHKEHUS;

BBISIBIIATH 3aKOHOMEPHOCTH W TIPOTHBOPEUYUS B PACCMATPUBACMBIX (PU3HUECKHUX
SIBJICHUSIX

pa3pabarpiBaTh IUIaH PEIICHUS MPOOJEMbl ¢ Y4Y€TOM aHalIu3a HUMEIOIIUXCS
MaTepHUaIbHbIX U HEMATEPUAIBHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTb, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LIEJISIM, OLICHUBATH PUCKU MTOCIEACTBUHN IESITEIBHOCTH;

KOOPJIMHUPOBATh U BBHITIOJHATH Pa0bOTy B YCIOBUAX PEATBHOTO, BUPTYaJILHOTO U
KOMOMHHUPOBAHHOT'O B3aUMOJICUCTBUS;

pa3BUBaTh KPEATUBHOE MBIIICHHUE MPU PEIICHUH )KU3HEHHBIX MTPOOJIEeM.
ba3oBble ucciaenoBareabCcKHue JeCTBUA:

BJIAJICTh HAYYHOM TEPMHUHOJIOTMEW, KIFOYEBBIMU TNOHATHUSMH H  METOJAMU
buznueckoil HayKu;



BJIQ/IETh HABbIKAMHU Y4YEOHO-HCCIIEIOBATENLCKON M IMPOEKTHOW MAESITENbHOCTH B
obnactu (pU3MKHU, CHOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITEIbHOMY HOMCKY METOJIOB
pelieHus 3a1a4 (pU3NIecKoro coiep Kanus, IPUMEHEHUIO Pa3IMYHbIX METOJOB MO3HAHUS;

BJIAJICTh BUJIAMU JESATEILHOCTH TI0 MOJTYYSHHIO HOBOTO 3HAHMS, €T0 WHTEPIIPETAIINH,
npeoOpa3oBaHUI0 M MPUMEHEHHUIO B PA3JIMYHBIX YYEOHBIX CUTYalHsIX, B TOM YHCIIE TPHU
CO37IaHUU YYEOHBIX TPOCKTOB B 00JIaCTH (PU3UKH;

BBISIBIIATh MPUYMHHO-CIIEACTBEHHBIC CBSI3M M aKTyaJM3UPOBATH 3a/1a4y, BBIIBUTATh
TUMOTE3y €€ pelIeHHs, HaXOJAUTh apTyMEHTHI IS J0Ka3aTelbCTBA CBOUX YTBEPIKICHHIA,
3a/1aBaTh apaMeTPbl U KPUTCPUH PEIICHUS;

aHAJIM3UPOBATh IOJIyYEHHBIE B XOJ€ PEUICHUS 3aladdl pe3yJbTaThl, KPUTHYECKU
OIICHUBATh UX JIOCTOBEPHOCTh, TPOTHO3UPOBATH M3MEHEHUE B HOBBIX YCIIOBUSIX;

CTaBUTH U (HOPMYITUPOBATH COOCTBEHHBIC 3a/]a4l B 00Pa30BaTEILHON JESTEIHHOCTH,
B TOM YHCJIC TIPH U3YYCHUH (DU3HUKH;

JaBaTh OIEHKY HOBBIM CHTYAI[UsIM, OIIEHUBATH PUOOPETEHHBIN OTIBIT,

yMETb  MEPEeHOCUTh 3HaHUS 1O  (uU3MKEe B  MPAKTUYECKyl0  00JacTb
KU3HEICATSILHOCTH;

YMETh UHTETPUPOBAThH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 00IacTeH;

BBIJIBUTATh HOBBIE HJICH, MPEJIaraTh OPUTHHAIBHBIE TIOAXO/IbI ¥ PEIICHNUS,

CTaBUTH MPOOIEMBI U 337a49H, TOMYCKAIOIINE aJTbTePHATUBHBIC PEIICHUSI.

Pabora ¢ unpopmanmeii:

BIIAQJICTh HAaBBIKAMHU TONy4deHUs WHPoOpManmuu (U3HIECKOTO COACPKAHUS U3
HUCTOYHUKOB pa3HBIX THIOB, CAaMOCTOSTETBHO OCYIIECTBISATh TOUCK, aHaJM3,
CUCTEeMATHU3AlMI0 W HWHTEPIPETalui0 HHPOPMAIMK PAa3IUYHBIX BUAOB H  QopM
MPECTABICHNUS;

OLICHUBAThH JOCTOBEPHOCTH MH(POPMAIIHH;

UCIIOJIh30BaTh CPEACTBa MH(GOPMAINMOHHBIX U KOMMYHHUKAITMOHHBIX TEXHOJIOTHI B
pEIIeHNH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX M OpPTaHU3aIlMOHHBIX 33]1a4 C COOJIOICHUEM
TpeOOBaHU DJPrOHOMHKH, TEXHUKH O€30MaCHOCTH, THTHEHBI, pPEeCcypcocOepeKeHuUs,
MPABOBBIX U ATUUECKUX HOPM, HOPM HH(OPMALIMOHHON OE301MaCHOCTH;

CO3/1aBaTh TEKCThl (PU3UYECKOTO COACPKAHMS B Pa3IUYHBIX (popmarax Cc yd4€Tom
Ha3Ha4YeHUs WH(OpMalMKd M UEJNEeBOM ayAUTOPHH, BBIOMpAs ONTHUMAaIbHYIO (opmy
NPECTABICHUS U BU3YaIH3aIlHH.

KoMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe 1eHCTBHSA:
OCYILECTBIIATH OOIIEHUE HA YpOKaX (PU3UKU U BO BHEYPOUHOH €ATEIbHOCTH;
pacrno3HaBaTh NPEANOCHUIKA KOH(QIUKTHBIX CUTYallMil U CMAT4aTh KOH(IUKTHL;
Pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOIO TOUKY 3PEHHUS C UCIOJIb30BAHUEM S3BIKOBBIX
CPEIICTB;
MOHUMAThH U UCTIOJIb30BaTh MPEUMYIIECTBA KOMAaHAHON ¥ UHIUBUIAYaIbHOU PaOOTHI;



BBIOMPATh TEMATUKY U METOJbI COBMECTHBIX JIEHCTBHM C yUETOM OOIIUX HHTEPECOB U
BO3MOXKHOCTEM Ka)KJ0ro 4jieHa KOJIJICKTHUBA,

MPUHUMATH LEIIA COBMECTHOM AEATENIBbHOCTH, OPraHU30BbIBATh U KOOPAMHUPOBATH
JNEUCTBUS MO €€ NOCTUKEHUIO: COCTABJIATH IUIAH JCUCTBUH, PACIIPENACIIATH POJIM C YUETOM
MHEHHI Y4aCTHHKOB, 00CYKJIaTh pe3yJbTaThl COBMECTHOM pabOTHI;

OIICHMBATh KAa4eCTBO CBOETO BKJIAJa W KaXJAOTO yYaCTHUKA KOMAHIBI B OOIMIWA
PE3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

npeajgaraTb  HOBBIE  NPOEKThI, OLEHUBATh HUJAEU C TO3ULMU  HOBU3HBI,
OPUTHMHAIIBHOCTH, TPAKTUUECKON 3HAYUMOCTH;

OCYIIECTBJISITh MO3UTUBHOE CTPATETMUECKOE IMOBEJACHHUE B PAa3JIMUHBIX CUTYAIUAX,
MIPOSIBJISITH TBOPUYECTBO M BOOOPAKEHUE, OBITh MHUITMATUBHBIM.

PerynsiTuBHBIC YHHBEpPCAJIbHbIC YUeOHbIe NelCTBUA
Camoopranusanus:

CaMOCTOSITENIFHO OCYILECTBIISITh MO3HABATENbHYIO ACSITEIbHOCTD B 00MacT (hU3nKu
Y aCTPOHOMUHU, BBISABIIATH IPOOJIEMBI, CTAaBUTh U (POPMYITUPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOATENIBHO COCTABIIAITh IUIAH PELICHHs] PACUETHBIX M KAYECTBEHHBIX 3a7ady,
IUIaH BBIIIOJIHEHUS MTPAKTUUYECKON pabOThl ¢ YUETOM HMEIOLIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEATIOYTECHNM;

JaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

paciupsaTh paMKH y4e€OHOTO MIPEeIMETa Ha OCHOBE JIMYHBIX [IPEANOYTEHUN;

JieJ1aTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTD
3a peuIcHHue;

OLICHHUBATH MIPHUOOPETEHHBIN OTIBIT;

crocoOCTBOBAaTh (POPMUPOBAHUIO U TPOSIBICHUIO SPYAHLIMU B 00NacTH (PU3UKH,
MOCTOSIHHO MOBBIIIATh CBOW 00pa30BaTENbHBIN U KyJIbTYPHBIN YPOBEHbD.
CaMOKOHTPOJIb, IMOIIHOHAJIBHbBIN HHTEJIEKT:

1aBaTh OLEHKY HOBBIM CHUTYallMsiM, BHOCUTb KOPPEKTHUBbI B JESTEIBHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJITATOB LIEIAM;

BJIQ/ICTh HAaBBIKAMHM TIO3HABATENIbHOM peQIeKCMM KaK OCO3HAaHHUS COBEPIIAaEMbIX
JEUCTBUN U MBICIIUTEIIBHBIX ITPOLIECCOB, UX PE3YyJIbTaTOB U OCHOBAHMIA,

UCIOJb30BaTh NPUEMBI pedaeKcuu s OLIEHKHM CHUTyalud, BbIOOpa BEPHOIO
peleHns;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PELIEHUS 110 UX CHUKEHUIO;

IPUHUMATh MOTHUBBI U APTYMEHTBI IPYTUX IPU aHAIU3E PE3YNIbTATOB IEATEIBHOCTH;

IPUHUMATh ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

IPUHUMATh MOTHUBBI U APTYMEHTBI IPYTUX IIPU aHAIU3E PE3YNIbTATOB IEATEIBHOCTH;

MIPU3HABATh CBOE MPABO U NPABO JPYTMX HA OLIMOKHU.



B mpomecce AOCTHKEHUS JTHMYHOCTHBIX PE3YJIBTaTOB OCBOCHHS IMPOTPAMMEI TI0
(bu3uKe 11T YPOBHS CPEAHETO OOIIEero 00pa30BaHus y 00yUYaOIMUXCs COBEPIICHCTBYETCS
AMOIMOHATBHBIN WHTEIUICKT, TPEAIOIararomui copMUpOBaHHOCTS:

CaMOCO3HAHHS, BKJIIOYAIOIIETO CIIOCOOHOCTh IMOHMMATh CBOE SMOIMOHAIBLHOE
COCTOSIHWE, BUJICTh HANPABJICHUS Pa3BUTHs COOCTBECHHON SMOILMOHAIBHON c(hepbl, OBITh
YBEPEHHBIM B ce0e;

CaMOpETYJIMPOBAHUS,  BKJIIOYAIOMIETO  CAMOKOHTPOJb, yMEHUE  NPUHUMATH
OTBETCTBCHHOCTh 3a CBOE TOBEJCHHE, CITIOCOOHOCTh aJJallTHPOBATHCS K AMOIIMOHATBHBIM
MU3MEHCHHUSIM U MPOSIBIISITH THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHBAIIUH, BKJIFOYAIOIICH CTPEMIICHHE K JOCTH)KECHUIO LIEH U YCIEXY,
ONTHMU3M, HHUITUATHBHOCTh, YMEHHE JACHCTBOBATH UCXO/S M3 CBOMX BO3MOXKHOCTEH;

OMITATUH, BKJIIOYAIOMIEH CIIOCOOHOCTh TIOHUMATh OSMOIIMOHAIBLHOE COCTOSHHE
APYTUX, YYUTBIBATh €0 MPU OCYIIECTBICHUH OOIICHHS, CIIOCOOHOCTh K COYYBCTBHUIO U
COIEPEIKUBAHHMIO;

COIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTH BBICTPAWBATh OTHOIICHUS C
APYTUMH JFOABMHU, 3a00THTHCS, TIPOSBIISATH HHTEPEC M pa3peliaTh KOHPIHKTHL.

IHPEAMETHBIE PE3YJ/IBTATDBI

K koHny oOyuenuss B 10 kKjacce npeaMeTHbIE pe3ysnbTaTbhl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTh Y OOyUaIOIIUXCSl YMEHUI:

JIEMOHCTPUpPOBaTh Ha MpHUMEpax poilb M MecTo (u3ukd B (HOPMUPOBAHUU
COBPEMEHHOW HAYYHOU KapTUHBI MUPA, B PA3BUTUHA COBPEMEHHON TEXHUKHU U TEXHOJIOTUH,
B [IPAKTUYECKON JEATEIBHOCTH JIIOJEH;

YUUTBIBaTh TPAHUIIbI IPUMEHEHUS U3YUYEHHBIX (U3NYECKUX MOJENIEH: MaTepuabHas
TOYKA, WMHEpLMAJIbHAs CHCTEMa OTCuUéTa, aOCOJIOTHO TBEPAOE TENIO, WUJCANbHBIN ra3,
MOJEIN CTPOECHUS Ta30B, KUAKOCTEH W TBEPABIX TEJ, TOYCHYHBIM JICKTPUYECKUU 3aps
IpU pelieHny GU3NYECKUX 3a/1ay;

pacrno3HaBaTh (U3NYECKUE SBIECHUS (IPOLIECCHI) U OOBSICHATh UX HA OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJIIPHO-KUHETUYECKO  TEOpHUH CTPOCHUS BELIECTBA WU
NEKTPOJMHAMUKH: PABHOMEPHOE U PABHOYCKOPEHHOE IPSMOJIMHEMHOE JBHXXCHHE,
cBOOO/IHOE TMaJieHue TeJl, ABIKEHUE 1O OKPYKHOCTH, MHEPIUS, B3aUMOJICUCTBUE Tell,
aud¢ys3usi, OPOYHOBCKOE IBHKEHHUE, CTPOCHUE KUAKOCTEH U TBEPIABIX TEJ, U3MEHEHUE
o0béMa TeN TMpU HarpeBaHWM (OXJIAKJICHHH), TEIUIOBOC paBHOBECHE, HCIapeHue,
KOHJICHCAlUs, TUIABJIICHUE, KPUCTAJUIN3alUs, KUIICHUE, BIIAXKHOCTh BO3/1YyXa, ITOBBIIICHUE
JABJIEHUS ra3a MpPU €ro HAarpeBaHWU B 3aKPBITOM COCYJIE, CBSI3b MEXIY NapamMeTpamu
COCTOSIHHS ra3a B H30MPOLECCAX, SIEKTPU3ALINS TEJl, B3AUMOJECHCTBUE 3apsI0B;

OMUCHIBATh MEXAaHUYECKOE JBW)KCHHME, HCHOJb3ys (PU3NYECKUE BEIUYUHBL:
KOOpJMHATA, IIyTh, IEPEMEILECHUE, CKOPOCThb, YCKOPEHHE, Macca Tela, CHJIA, UMITYJIbC
TeNna, KUHETUYECKas »JHEprusi, IOTCHLMaJbHAas »JSHEprus, MexaHuudeckas palora,



MEXaHHYeCKasi MOIIHOCTh; MPH OMHCAHUHM MPABWIBHO TPAKTOBaTh (DPU3HMUECKHN CMBICIT
UCIIOJIB3YeMbIX BEIIMYMH, UX OOO3HAYEHUS W C€IWHUIBI, HAXOOUTh (HOPMYIIHI,
CBSI3BIBAIOIIME TAHHYIO (PU3UUYECKYIO BEIMYUHY C APYTUMHU BETMYUHAMU;

ONMUCBHIBATh MU3YYEHHBIE TEIUIOBBIE CBOMCTBA TEJI U TEIUIOBBIE SIBIICHMS, MCIOJIbB3YS
¢u3nUecKkue BEJIMYUHBI: JaBJICHHE Ta3a, TeMIepaTypa, CpelHssl KMHeTUYecKas dHEeprus
Xa0TUYECKOIO JIBM)KEHUSI MOJIEKYJI, CPEHEKBAIPATUYHASL CKOPOCTh MOJIEKYJI, KOJJMYECTBO
TEIJIOTHI, BHYTPEHHsISI JHeprus, pabora ra3a, KodIDPUIIMEHT TOJIE3HOTO EeUCTBUS
TEIJIOBOTO JIBUTATEJNsI; MPU ONUCAHWU MPABWIBHO TPAKTOBATH (DU3UUYECKUN CMBICT
UCIIOJIb3YEMbIX BEJIMYMH, UX OOO3HAYEHUST W E€JIMHHULBI, HaXOOuTh (HOPMYIIbI,
CBA3BIBAIOILIUE JAHHYIO (PU3MUECKYIO BEJIMUMHY C IPYTUMH BEJIMUYMHAM;

ONKCHIBATh HM3YyYEHHBIE JJIEKTPUYECKHE CBOWCTBA BEIIECTBA M 3JIEKTPUUYECKUE
ABNeHUsl (IPOLECCHI), HCHOJIB3Ys (U3NUECKHE BEIUYMHBL: JIIEKTPUUYECKUI 3apsij,
ANEKTPUUYECKOE MOJIE, HANPSKEHHOCTh MOJIA, MOTEHLMAN, Pa3HOCTh NOTEHUUAIIOB; IpHU
ONMHMCAHUM TMPABUIBLHO TPAKTOBAaTh (U3MUECKUI CMBICI HCIOJb3YEMbIX BEJIMYMH, HX
0003HAUYECHUA U E€AMHMUIIBI; YKa3bIBaTh (POPMYJIbI, CBS3BIBAIOLIUE NAaHHYIO (PU3NYECKYIO
BEJIMYMHY C JPYTUMH BEIUYMHAMU;

aHAJIM3UPOBATH (PU3NUECKUE MPOLIECCHI U SBJICHUS, UCTIOIB3Ys (PU3NUYECKUE 3aKOHBI U
NPUHLMIIBL: 3aKOH BCEMUPHOTO TsAroTeHus, I, II u III 3akonsl HeroTOHA, 3aKOH COXpaHEeHU
MEXaHMYECKON DSHEPruH, 3aKOH COXPAHECHHS HMIYJIbCA, NPUHUUII CYNEPIO3ULIUNA CHII,
MPUHLIWI PABHOIPABUS HHEPIHUAIBHBIX CUCTEM OTCUETA, MOJEKYISIPHO-KUHETHYECKYIO
TEOPHIO CTPOCHMS BEIECTBA, rAa30BbIE 3aKOHBI, CBA3b CPEAHEN KHMHETHYECKOW 3HEPrUu
TEMJIOBOTO JIBJKEHUS MOJIEKYJT C aOCOJIIOTHOM TeMIepaTypoil, TepBbIi 3aKOH
TEPMOJMHAMMKH, 3aKOH COXPAHEHUs AJIEKTPUUYECKOro 3apsna, 3akoH KyrioHa, mpu sTom
paznuyaTh CIOBECHYIO (OPMYJIHPOBKY 3aKOHA, €ro MaTEeMaTHYECKOE BBIPAXKEHUE U
ycioBuUsl (TpaHUIlbl, 00JIACTH) MPUMEHUMOCTH;

OOBSACHITh OCHOBHBIC TPUHIIMIBI JIEUCTBHUSI MAIllUH, MPUOOPOB W TEXHUUYECKHUX
YCTPONCTB; pa3inyaTh YCIOBUS UX 0€30MaCHOr0 UCIOIb30BAHMS B TOBCEAHEBHOM JKU3HMU;

BBITIOJIHATH SKCIIEPUMEHTHI M0 UCCIEAOBAHUIO (DM3HUECKUX SBJICHUHA U MPOLIECCOB C
WCIIOJIb30BAaHUEM TIPSIMBIX W KOCBEHHBIX W3MEpPEHUH, Tph 3TOM (HOPMYIUPOBATH
npoOiemMy/3agady M THUIMOTE3y YYeOHOrO JKCIEPUMEHTa, COOMpaTh YCTAHOBKY U3
MPEeJIOKEHHOT0 000PYA0BaHUS, TPOBOAUTD OMBIT U POPMYIUPOBATH BHIBOIBI,

OCYUIECTBJISATh MPSIMbIE€ U KOCBEHHbIE M3MEpeHUsi (U3MUECKUX BEJIWYUH, MPU 3TOM
BBIOMPATh ONTUMAJIBHBIN CIIOCOO U3MEPEHHUS U UCTIOIb30BATh U3BECTHBIE METOJIbI OLIEHKU
IIOIPEIIHOCTEN N3MEPEHN;

MCCIIEIOBaTh 3aBUCHMOCTH MEXIy (PU3NYECKUMHU BEJIMYMHAMHU C HCIIOJIb30BAHHEM
MpSAMBIX M3MEPEHUM, MPU ATOM KOHCTPYHUPOBATh YCTAHOBKY, (DMKCHUPOBATH PE3YJIbTAThI
MOJIYYCHHOW 3aBUCUMOCTH (DU3MYECKHMX BEJIMYMH B BUAE TAOMUI[ U rpaduKOB, AeiaTh
BBIBOJIbI 110 PE3YJIbTaTaM UCCIIEA0BAHNUS,



coOroAaTh mpaBuia 6€30MacHOro TpyAa MpH MPOBEACHUH MCCIIETOBAaHUN B paMKax
y4eOHOr0 3KCHEPUMEHTa, y4eOHO-UCCIIEIOBATEIbCKON U MPOEKTHON AESITeNbHOCTU C
MCIOJIb30BaHUEM U3MEPHUTEIBHBIX YCTPOHUCTB U JaOOpaTOPHOro 000pyA0BaHNUS;

pemars pacu€THbIE 3alaydl C SIBHO 3a/JaHHON (PU3NYECKOM MOJEINbI0, HCIIOJNIb3YS
¢u3nueckne 3aKOHbl W MPHUHIMMBI, HA OCHOBE AaHAIM3a YCJIOBUS 3aJaud BbIOMpATh
(bu3MYECKyI0 MOJIETb, BBIACIATh (PU3NUECKHE BEIMIUHBI U (POPMYJIIbI, HEOOXOAUMBIE IS
e pelieHus, NPOBOAUTH PACUETHl M OLEHUBATH PEATbHOCTh MOJYYEHHOTO 3HAYCHUS
(hbU3NYeCKOU BEITMYUHBI,

pelath KayeCTBEHHbIE 3aJlauM: BBICTPAMBAaTh JIOTUYECKHM HEMPOTHUBOPEUHUBYIO
LIETIOYKY PACCYKJIEHUH C ONOPOIl HAa N3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKUE
SBIICHUS;

UCIIOJIb30BaTh TPU pEIIEHUH Y4YeOHBIX 3aJad4 COBPEMEHHbIE HH(OpMAlMOHHBIE
TEXHOJIOTHH I TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIMM U MIPEACTABICHUS yueOHOU
U HAy4yHO-NOMYJSIpHOM HWH(pOpMaluy, IOJYyYEHHOW M3 PAa3lIMYHBIX HCTOYHUKOB,
KPUTHUYECKH aHAJIU3UPOBATH MOTy4aeMyt0 HHPOPMAIIHIO;

NPUBOIUTH TPUMEPHl BKJIAJa POCCHMCKUX U 3apyOexHBIX YUYEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IMPOLIECCOB OKPY)KAIOIIET0 MHUpA, B Pa3BUTHE TEXHUKU U
TEXHOJIOT UM,

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAaHUSA MO (PU3UKE B IOBCEJAHEBHOM >KM3HM IS
oOecrieueHrus O€30MACHOCTH TMpH OOpalieHHud C NpudopaMu U TEXHUYECKUMU
YCTpOMCTBaMH, ISl COXpPAHEHUS 3[0pPOBbS U COONIOACHHS HOPM SKOJIOTHYECKOTO
IIOBE/ICHUS B OKPYXKalOIIeH cpee;

paboTaTh B TpYIIIE C BBHINOJIHEHUEM PA3IMYHBIX COLMAIBHBIX POJIEH, TIAHUPOBATH
paboTy TpyMIbl, palMOHAIBHO PAaCHpelesTh 003aHHOCTH U IUIAHUPOBAThH JAESTEIbHOCTD
B HECTAHJAPTHBIX CUTYyalMsIX, aJE€KBAaTHO OILICHUBATh BKJAJ Ka)XJOro W3 yYaCTHUKOB
IpyNIbl B PELIEHUE pacCMaTpUBAEMOM MPOOIEMBI.

K koHny oOyuenuss B 11 Kjacce npeaMeTHblE pe3ynbTaTbhl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTh Y OOYUaIOIIUXCSl YMEHUI:

JEMOHCTPUpPOBaTh Ha MpHUMEpax poilb U MecTo (u3ukd B (HOPMUPOBAHUU
COBPEMEHHOW HAYYHOU KapTUHBI MUPA, B PA3BUTUHA COBPEMEHHON TEXHUKHU U TEXHOJIOTUH,
B MPAKTUYECKOM AESATENbHOCTH JIIOJIEH, LIEJTOCTHOCTh U €IUHCTBO (PU3NYECKON KapTHHBI
MUDA;

YUUTBIBaTh T'PAHULBl MPUMEHEHUS H3YUYEHHBIX (PU3MUECKUX MOJENEH: TOYEUHBIN
AIIEKTPUYECKUI 3apsisl, JIyd CBETa, TOUCUHBIH HCTOYHHK CBETa, s/IEpHAsl MOJENb aToMa,
HYKJIOHHAs! MOJIEJIb aTOMHOTO Si7[pa MPH PEIIeHuN (PU3NYECKUX 3a/1a4;

pacrno3HaBaTh (PU3NYECKUE SBIECHUS (IPOLIECCHI) U OOBSICHIATh UX HA OCHOBE 3aKOHOB
JIEKTPOJMHAMUKM W KBAHTOBOM (DU3MKHU: 3IIEKTpUYECKash MPOBOJUMOCTb, TEIIOBOE,
CBETOBOE, XHWMUYECKOE, MAarHUTHOE [JEHCTBUS TOKA, B3aUMOAECHCTBME MAarHMUTOB,
AJIEKTPOMArHUTHAs MHIYKIUS, JEHCTBUE MAarHUTHOIO TOJISi HAa MPOBOAHHK C TOKOM U



ABWOKYIIMICS  3apsii, JJIGKTPOMAarHWTHBIE KOJEOAHWsT M BOJHBI, MPSAMOJIHHEHHOE
pacnpoCTpaHEHUE CBETa, OTpPaKEeHUE, MpeloMJeHHe, HHTephepeHuus, AUPPAKIUSI U
noJisIpu3anusi CBeTa, AHUCIepcusi cBeTa, (GoToanekTpuyeckuii 3dpdext (potorddexr),
CBETOBOE JABJICHHWE, BO3HUKHOBEHUE JIMHEHYATOrO CIEKTpa aromMa BOJOpOJA,
€CTECTBEHHAsl U UCKYCCTBEHHAsI PaJIMOAKTUBHOCT;

ONKCHIBATh MW3YYEHHBbIE CBOICTBAa BeElIeCTBA  (AJIIEKTPUUECKHE, MAarHUTHbIE,
ONTHYECKHUE, BJIEKTPUUYECKYI0 MPOBOJUMOCTbH PA3JIMYHBIX CPEN) U DIEKTPOMArHUTHBIC
ABJICHUS (IIPOLIECCHI), MCMOb3Ysl (PU3MUECKHE BEIMYMHBI: JJIEKTPUUYECKUM 3apsii, cuiia
TOKa, DJJIEKTPUYECKOE HANpPSDKEHHE, DJIEKTPUYECKOE  CONPOTHUBIIEHUE, Pa3HOCTh
IOTEHLMAJIOB, AJIEKTPOJBIKYIAsl CUIa, pad0oTa TOKA, MHAYKLUS MAarHUTHOTO IOJIs, CUJIa
Amnepa, cuina JlopeHIa, HMHIYKTHBHOCTb KAaTyIIKH, SHEPIHs 3JIEKTPHUYECKOTO U
MarHMTHOTO TOJIeH, Mepruoa U 4YacToTa KoyiebaHHil B KojeOaTeIbHOM KOHTYpE, 3apsia U
CWila TOKa B IPOLIECCE TapMOHUYECKHX JJIEKTPOMArHUTHBIX KojeOaHui, (OKycHOE
paccTossHUE M ONTHUYECKas CWJIA JIMH3bl, IPU ONMCAHWU IPABUIBHO TPAKTOBATH
¢bu3nyecKuil CMBICT MCHOJb3YEMbIX BEIMYUH, UX O0O03HAYEHHs] M €IMHUIIbI, YKa3bIBAaTh
(bopMyIIbl, CBSI3BIBAIOIINE JAaHHYIO (PU3MUECKYIO BETUUYHUHY C IPYTUMH BeJIMYMHAMY;

ONHCHIBATh M3YYECHHbIC KBAHTOBBIC SIBJICHUS WM TMPOIIECCHI, HUCHOIb3Ys (U3MUECKUE
BEJIMYUHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI M 4YacTOTa CBETA, SHEPTUS U
UMIYJIbC (OTOHA, NEPUOA IOJIypaclaga, SHEPrUusl CBSI3U aTOMHBIX SAEp, PU ONUCAHUU
MPAaBWJIBHO TPAKTOBaTh (PU3UYECKUN CMBICT HCIOIb3YyEMbIX BEJIMYMH, UX 0003HAUCHUS U
€IMHULIbI, YKa3bIBaTb (OPMYJIbI, CBS3BIBAIOIINE JAaHHYIO (U3MYECKYI0 BEIUYHUHY C
APYTUMH BeTMYUHAMH, BBIYUCIATH 3HAUYCHUE (PU3NIECKON BEITMUNHBI,

aHAJIN3UPOBATh PU3NUECKHUE MPOLIECCHI U SBJICHUS, UCIOIb3Ys PUINUECKUE 3aKOHBI U
OPUHLHUIBL: 3aKOH OMa, 3aKOHbI MOCJEN0BAaTENbHOIO U MApaJJIEIbHOTO COEIUHEHUS
IIPOBOAHUKOB, 3aKOH JIxoyns—JleHna, 3aKOH JJIEKTPOMAarHUTHOM MHAYKLHH, 3aKOH
NPSAMOJIMHEMHOIO  paclpOCTPAHEHUsI CBETa, 3aKOHbl OTPAKEHHS CBETA, 3aKOHBI
MpeJOMJICHUSI CBETa, ypaBHeHHEe OuHINTelHa Mt (ororddexra, 3aKOH COXpaHCHUS
DHEPIrUH, 3aKOH COXPAHEHUS UMITYJIbCA, 3aKOH COXPAHEHMs AJIEKTPUUECKOTO 3apsiia, 3aKOH
COXpaHEHUs MacCOBOTO YMCIIA, MOCTYyJaThl bopa, 3aK0H pagnoakTUBHOIO pacrnaja, npu
ATOM pa3jinyaTh CIOBECHYIO (OPMYIHUPOBKY 3aKOHA, €T0 MaTeMaTUYECKOE BBIPAKEHUE U
ycioBusl (TpaHUIlbl, 00JIaCTH) MPUMEHUMOCTH;

ONpE/EIATh HANpaBICHUE BEKTOpAa MHAYKLUUUM MArHUTHOTO MOJS MPOBOJHUKA C
TOKOM, cuibl Amnepa u cuiibl Jlopenna;

CTPOUTh U OINHUCHIBATh H300pAKEHUE, CO37aBAEMOE IUIOCKUM 3€pKajioM, TOHKOH
JIMH30M;

BBINOJIHATH SKCIIEPUMEHTHI 10 UCCIICJOBAHUIO (PU3NUECKUX SIBJIECHUM U IPOLECCOB C
UCIIOJb30BAaHUEM TMPSMBIX M KOCBEHHBIX HW3MEpPEHHMIl: Mpu 3TOM (POpPMYIUPOBATH
npobseMy/3afjadyy W TUNOTE3y Y4YEOHOTrO OSKCIEPUMEHTA, COOMpaTh YCTAaHOBKY W3
MPEJIOKEHHOTO 000PYAOBaHMSI, TPOBOAUTH OMNBIT U (POPMYITUPOBATH BHIBOIBI;



OCYILIECTBIAThH MPSIMbIE U KOCBEHHbIE M3MEPEHUS (QU3MUYECKUX BEIUYHH, MPU 3TOM
BbIOMpATh ONTUMANIBHBINA CIOCO0 U3MEPEHUS M UCTIOIB30BaTh U3BECTHBIE METO/bI OIICHKU
IIOIPEIIHOCTEN N3MEPEHN;

UCCIICJIOBAaTh 3aBHUCUMOCTH (DM3MUYECKUX BEIUYMH C HCIOJB30BAHUEM MPSMBIX
U3MEPEHHI: TpPU OTOM KOHCTPYHMPOBATh YCTAaHOBKY, (DHUKCHPOBATH pPE3yJIbTaThl
MOJIyYEHHOW 3aBHUCHUMOCTH (PU3MYECKHX BEJIWYUH B BUAE Tabmuil M rpadukoB, AenaTh
BBIBO/JIbI 110 pPe3yJIbTaTaM HUCCIIEIOBAHUS;

coOMIOIaTh MpaBmiIa 0€30MacHOTO TpyAa MPHU MPOBEACHUH HCCIEIOBAaHUI B paMKax
y4eOHOro JKCIepUMEHTa, Y4eOHO-HCCIEN0BATEIbCKOM M TPOEKTHOW MEATEIHHOCTH C
MCTIOJb30BaHUEM HU3MEPHUTEIBHBIX YCTPOKUCTB U TAOOpaTOPHOTO 000pYA0BaHNUS;

pemath pacu€THbIE 3a/aydl C SIBHO 33JaHHON (DM3UYECKON MOJENbI0, HCIONb3YS
¢dusznueckue 3aKOHbBI W TPHUHIMUMBI, HA OCHOBE AaHAlM3a YCJIOBUA 3aJayd BHIOMpATh
(hU3UYECKYI0 MOJIEb, BBIJCIATh (PU3MUECKUE BEIMYMHBI U (hOPMYJIbI, HEOOXOIUMBIC IS
e€ pemieHus, NPOBOAWTH PACU€Thl U OIEHWBATh PEaJbHOCTh TOJYYEHHOTO 3HAUYCHUS
(U3UYECKON BETHMYNHEI;

pelath KayeCTBEHHBbIC 3aJlauM: BBICTPAMBATH JIOTUYECKH HEMPOTHBOPEUHUBYIO
LEMOYKY PacCyXJICHUN C OMOPOIl HAa M3YUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PUZNYECKUE
SIBIICHUS;

UCTIONB30BaTh TMPU PEUICHUH YYeOHBIX 3a7ad COBpEMEHHBbIE WH(OPMAIMOHHBIE
TEXHOJIOTHH I TIOUCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETALIMM U MIPEICTABICHUS yueOHOU
U HAYYHO-TIOMYJAPHON WH(OpMAIMK, TOMYYEHHOWM U3 PAa3IMYHBIX HCTOYHUKOB,
KPUTUYECKH aHAJIN3UPOBATH MOTydaeMyr0 HHPOPMAIIHIO;

OOBSICHATh TPUHIUIBI JCUCTBUS MAIIWH, MPUOOPOB M TEXHUYECKUX YCTPOUCTB,
pa3inyaTh YCIOBHs UX O€30MaCHOTO MCIIOJIb30BAHUS B TIOBCEAHEBHON KU3HU;

NPUBOIUTH TPUMEPHl BKJIaJa POCCHMCKUX U 3apyOexHBIX YUYEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOILIECCOB OKPYKAIOIIETO MHpA, B Pa3BUTUE TEXHUKU U
TEXHOJIOT UM,

UCTIONB30BaTh TEOPETHUYECKHUE 3HAaHUA MO (U3UKE B TOBCEAHEBHOW KHU3HU IS
oOecrieueHrus O€30MACHOCTH TMpH OOpalieHHMH C NpudopaMu U TEXHUYECKUMU
YCTpOMCTBaMH, ISl COXpPAHEHUS 30pPOBbS U COONIOACHHS HOPM SKOJIOTHYECKOTO
MOBEAECHUS B OKPYXKAIOLIEH CPEE;

paboTaTh B TPYIIE C BBHIMOJTHEHUEM Pa3IMYHBIX COLMATIBHBIX POJICH, TUIAaHUPOBAThH
paboTy TPYMIIBI, PAlMOHATBHO PaCHpeesITh 00SI3aHHOCTH U TUIAHUPOBATH JAESTEILHOCTD
B HECTAHJAPTHBIX CUTYyalMsIX, aJE€KBAaTHO OILICHUBATh BKJAJ Ka)XJOro M3 yYaCTHUKOB
IpyNIbl B PELIEHUE pacCMaTpUBAEMOM POOIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KouunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3aeioB U TeM uuppoBbIe
Ne i/ P Konrtpoabsnbie IIpakTnueckue (pp )
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
Paznen 1. PU3UKA U METO/IbI HAYYHOI'O ITIO3HAHUSA
1.1 ®u3nKa ¥ METO/Ibl HAYYHOT'O TO3HAHUS 2 bubmmorexa LIOK
' A e https://m.edsoo.ru/7f41bf72
Uroro no pazgeny 2
Pa3znen 2. MEXAHUKA
but6mmoreka [IOK
21 Kinemaruia > https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
2.2 Hunasika / https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
2.3 3aKOHBI COXPAaHEHUsI B MEXAHUKE 6 1 1 hitps://m.cdsoo.rw/ 74 1bf72
Uroro no pazgeny 18
Paznen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bu6nuoreka [IOK
' TEOpHU https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
3.2 OCHOBBI TEPMOMHAMMKH 10 ! https://m.edsoo.ru/7f41bf72
13 ArperaTHble COCTOSIHUSI BEUIECTBA. 5 bu6nuoreka [IOK
’ da3oBbIe MEPEXOIbI https://m.edsoo.ru/7f41bf72
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Hroro no pazneny 24
Paznen 4. JIEKTPOJIUHAMUKA
bubmunoreka LIOK

41 JIeKTpOCTATHKA 10 https://m.edsoo.ru/7f41bf72
47 [TocTosiHHBIN JIEKTpUYECKHUI TOK. TOKH B 12 bubmunoreka LIOK

’ pa3IMYHBIX Cpemax https://m.edsoo.ru/7f41bf72

Hroro no pasgeny 22

PesepBHOE Bpems 2

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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11 KIIACC

KouunyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3aeioB U TeM unppoBbIe
Ne n/m P Konrpoabusie IIpakruueckue (witcpp )
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcebl
Paznen 1. JIEKTPOJAUHAMUKA
11 MarunuTtHoe noje. IeKTpoMarHuTHas 1 1 3 bubmmoreka [JOK
' WHIYKIUS https://m.edsoo.ru/7f41¢c97¢
Uroro no pazgeny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbI
21 MexaHu4ecKkue U AIEeKTPOMarHuTHBIC 9 1 bu6nuoreka [IOK
' KoJIeOaHus https://m.edsoo.ru/7f41c97¢
5 MexaHn4yeckHe U 3J€KTPOMarHUTHbBIE 5 | bubmmoreka [JOK
' BOJIHEI https://m.edsoo.ru/7f41¢97¢c
bubmunoreka LIOK
23 O 10 3
frriKa https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 24

Pazgen 3. OCHOBBI CHEIIMAJIBHOM TEOPUM OTHOCHUTEJIBHOCTH

31 OCHOBBI crIeIIUAILHOU TEOPUH 4 1 bubmmoreka [JOK
' OTHOCHUTEJILHOCTH https://m.edsoo.ru/7f41¢c97c¢
Uroro no pazgeny 4
Paznen 4. KBAHTOBAS ®PU3UKA
4.1 DJIeEMEHTHI KBAHTOBOU OITUKH 6 ng;;lrif;igz?fmcwc
4.2 Crpoenue aToma 4 bubmmoreka [JOK
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4.3 ATOMHOE SApO

bubmunoreka LIOK
https://m.edsoo.ru/7f41c97¢

Uroro no pazgeny

15

Paznea 5. JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKHU

5.1 DJIEMEHTHI aCTPOHOMHUU U aCTPOPUZUKH 7 bubmorexa OK
https://m.edsoo.ru/7f41c97¢

Uroro no pazgeny 7
Pa3nen 6. OBOBIIAIOHIEE IOBTOPEHUE

6.1 O6o06maro1iee NTOBTOPEHHE 4 ngﬂ;;fg;groui 41c97c
Uroro no pazgeny 4
PesepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
JJIeKTPOHHbIE
Ne Tema ypoka Beero Jlomainee Hara uudposbie
n/n 3aJlaHue H3y4YeHUus1 o00pa3oBaTesibHbIE
PeCYPChI
1. Pdusuka U MeTOAbI HAYYHOI0 MO3HAHHUA (2 Yac)
duznka — Hayka o npupone. Hayunsle MeToabl TO3HAHUS Beenenue. bubanorexka HOK
OKpy>Karoiiero Mupa. Pojib s3KkcriepuMeHTa U TEOpUH B MPOLECCEe https://m.edsoo.ru/ff0c32¢2
1 MO3HAHUS TIPUPOJIBIL. ?KCHepI/IMeHT B ¢usuke. MonenupoBanue 1 04.09.2025
¢bu3nUecKux sIBICHUH U npoueccoB. HaydHble TUIIOTE3HI.
@u3nyecKue 3aKOHbI U TEOPUU. | paHuUIIbI IPUMEHUMOCTH
(bH3I/I‘IeCKI/IX 3aKOHOB. HpI/IHI_II/IHBI COOTBCTCTBUA.
) Ponb 1 MecTo hu3uku B popMUPOBAHUN COBPEMEHHOM HAyYHOU 1 Beenenue. 05.09.2025 bubanorexa HOK
KapTUHBI MUPA, B IPAKTUYECKOM S TEIBHOCTHU JIFOIEH o https://m.edsoo.ru/ff0c33e6
2. Mexanuka (18 gac)
2.1. Kunemartuka (5 uac)
Mexanunueckoe npmxkeaue. OTHOCUTENBHOCTh MEXAHUYECKOTO §§1,2,3 bubmuoreka [JOK
3 newkenns. Cucrema orcuera. Tpaekropus. Ilepemernenue, CKOpOCTb, { crp. 17 (1 - 4) 11.00.95 https://m.edsoo.ru/ff0c3508
YCKOpEHHE, M UX MPOEKIIUN Ha OCH CHCTEMBI KoopauHat. CilioxeHne ctp. 19 (1 -4) o
MEePEMENICHUIN U CII0KEHUE CKOPOCTEM.
PaBHOMepHOE npsiMoMHEHOE ABIKeHHe. | 'paduku 3aBucumMoctu 384, 6 buGnnorexa LIOK
4 . 1 crp. 23 (1-3) 12.09.2025 | https://m.edsoo.ru/ff0c3620
KOOpAUHAT, CKOPOCTH, IIyTU MaTEPUAIbHONU TOYKHA OT BPEMEHU. etp. 26 (1.2)
PaBHOYCKOpeHHOE TIPSIMOJIMHEHHOE ABMKEeHUE. ['paduku §§8,9,10 bubnmroreka [JOK
5 3aBUCHMOCTHU KOOPJMHAT, YCKOPEHHS U TIepeMEIIEHUs MaTepHaIbHOM 1 crp. 33 (1,2) 18.09.2025  https://m.edsoo.ru/ff0c372e
TOYKH OT BPEMEHHU. ctp. 41 (1,2)
§§ 10, 13 bubmnorexa [JOK
6 CBobOoaHOe najzieHue. Y ckopeHrne cBOOOIHOTO NaieHus 1 19.09.2025 https:/m.edsoo.ru/fl0c39cc
7 KpuBonuHeliHoe nBmKeHue. [IBHKCHHE MaTEPHATLHOM TOYKH 110 1 §§ 15,15 25.09.2025 bubnmoreka [JOK
OKPYKHOCTH € TIOCTOSTHHOM T10 MOIYJIIO CKOPOCTBIO. YTJI0Bast ctp. 61 (1 -4) o https://m.edsoo.ru/ff0c3ada
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CKOPOCTb, TUHEHHAass CKOpocTh. [lepro u gactota oOparieHusl.
enTpocTpemuTenbHoe yckopeHue. TeXHuYecKre yCTporucTBa U
MIPaKTUYECKOE NPUMEHEHUE: CIUAOMETD, ABMKEHHUE CHAPSI0B,
LICTIHbIE U PEMEHHBIE IIEPEAAYN.

2.2. lunamuka (7 4yac)

2 [Tpunumn otHOCcUTENbHOCTH ["anunes. IHepuuanbHblE CUCTEMBI | §§ 18, 20, 26 26.09.2025 bubmmoreka [IOK
orcuera. [TepBbiit 3akoH HproTOHA. crp. 73 (1 -5) o https://m.edsoo.ru/ff0c3be8
Macca tena. Cuina. [IpuHnun cyneprnosunuu cuil. Bropoi 3akoH §§ 14,21,22 bubnmoreka [JOK
9 . 1 02.10.2025
HebroToHa /17151 MaTepUaIbHON TOUYKH. cTp. 79 (1-5) https://m.edsoo.ru/ff0c3be8
. §§ 24, 25, 26 Bu6nanoreka [JOK
10 Tpetnii 3akoH HploTOHA 1711 MaTepUaIbHBIX TOYEK. 1 03.10.2025 hitps://m.cdsoo.ru/f0c3bes
1 3akoH BceMupHOTro TsaroteHus. Cuia TsokecTH. [lepBas kocMHuUecKast 1 §§ 27, 28, 29, 31 09.10.2025 bubnmroreka [JOK
CKOPOCTb. cTp. 95 (1-4) o https://m.edsoo.ru/ff0c3d00
§§ 33,34 Bbubnuorexa LIOK
12 Cuna ynpyroctu. 3akoH ['yka. Bec Tena. 1 cp. 109 (1—3) 10.10.2025 hitps://m.cdsoo.ru/fl0c3el 8
Tpenne. Buasl TpeHus (1IOKOS, CKOTBKEHUs, KadeHus ). Criia TpeHus. § 36 bubnmoreka [JOK
13 Cyxoe Tpenue. Criia TPEHUs CKOJBKEHUS M CHJIa TPEHHUS ITOKOSL. ! ctp. 117 (1-5) 16.10.2025 https://m.edsoo.ru/ff0c376
Koa¢dpumment tpenus. Cuna conpoTHBICHNUS TIPH ABMKCHNUH TENa B
’KHUJKOCTH WU Ta3e.
[TocTynaTensHOE U BpaIlaTeIbHOE JBIKEHUE a0COIIOTHO TBEPIOTO §§ 48, 51 bubmmoreka [IOK
Tena. MOMEHT CHJTbI OTHOCHUTEIILHO OCH BpanieHus. [11edo cuibl. ctp. 169 (1 -3) https://m.edsoo.ru/ff0c41a6
14 VYcnoBus paBHOBeCHS TBEPIOTO Tella. TeXHUYECKHE YCTPONUCTBA U 1 17.10.2025
MPaKTHYECKOE MPUMEHEHHUE: MOIIUITHUKY, JIBIKCHNE
HCKYCCTBEHHBIX CITyTHHUKOB.
2.3. 3aKkoHBbI cOXpaHeHHMsI B MexaHuKe (6 yac)
HMnynbc MmaTepranbHONW TOUKH TENA, CUCTEMbBI MAaTEPUANIbHBIX TOUEK. § 38 bubmmoreka [IOK
15 WMITysibC CHITBI B H3MEHCHUE UMITYJIbCA Tella. 3aKOH COXPaHCHHS ! ctp. 129 (1,2,4) £3.10.2025 https://m.edsoo.ru/ff0c43d6
HMITYJIbCa. YIIPYroe U HEeyNpyroe CTOJIKHOBeHUs. PeakTuBHOE
IBHIKCHUE.
Pabota cuibl 1 MomHOCTh crutbl. KnHeTHUeCcKast SHEpTHst §§ 40, 41 bubmmorexa [LIOK
16 N . 1 24.10.2025
MaTepuaabHOI TOUkH. Teopema 00 H3MEHEHNN KUHETHUECKOH cTp. 134 (1-5) https://m.edsoo.ru/ff0c4502
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SHEPTHUH.

[TorenunaneHas 3Heprus. [loreHnnanbHas 3HEpryus ynpyro §§ 43,44, 46 bubmmoreka [IOK
17 neopMUpPOBaHHOM MPyKUHEL. [ToTeHIMaIbEHAs SHEPTHUS TeNla BOIU3H cTp. 145 (1-5) 06.11.2025  https://m.edsoo.ru/ff0c461a
MOBEPXHOCTH 3E€MJIH.
[ToTeHnManpHbBIC U HEMOTEHIIUANBHBIE CUITBL. CBsI3b PabOTHI § 45 Bbu6nuoreka [JOK
HETIOTCHIIMATBHBIX CHJI C U3MEHCHHEM MEXaHHUYECKOW SHEPTUH ctp. 148 (1-3) https://m.edsoo.ru/ff0c478¢
18 CUCTEMBI TeJl. 3aKOH COXPAaHEHUsI MEXaHUUYECKOM SHEPTUH. 07.11.2025
TexHHYECKHE YCTPONCTBA U MPAKTHYECKOE MPUMEHEHHE: BOJJOMET,
KOTIEP, MPYKUHHBIA MTUCTOJICT, IBUKCHHUE PAKET.
Jlaboparopuas pabota Ne 1 «MccnenoBanue CBs3U pabOThI CUJIBI C § 47
19 U3MEHEHHEM MEXAHUYECKON SHEPIUU TeJa Ha IPUMEPE PACTSIKEHHS crp. 154 (1,2,3) 13.11.2025
PE3UHOBOTO KI'yTa»
20 KonTpoabHnas padora Ne 1 mo reme «Kunemaruka. Jlunamuka. WTorv rnasbi 14.11.25 bubnnorexa HOK
3aKOHBI COXpPAHEHHS] B MEXAHHKE) «MexaHuKa». o https://m.edsoo.ru/ff0c4b74
3. MouuekyasipHas pusuka u TepMoanHamMuKa (24 yac)
3.1. OcHOBBI MOJIEKYJISIPHO-KHHETHYeCKOM Teopuu (9 yac)
0 . BsegeHue. bu6mmoreka [IOK
CHOBHBIC TIOJIOKCHHUS MOJICKY/IIPHO-KMHETUIECKOM TCOPUH U UX
21 §§ 53,55 20.11.2025  https://m.edsoo.ru/ff0c4dc2
omnbITHOE 000ocHOBaHUe. bpoyHoBckoe aBmxkenue. Juddysus
ctp. 184 (1,2)
XapakTep ABUKECHUS U B3aUMOJICHCTBHS YacTHIl BelecTBa. Moaenu § 56
22 CTPOECHHMS Ta30B, KUIAKOCTEN M TBEPABIX TEI U OOBICHEHHE CBOMCTB 181(1-4) 21.11.2025
BEIECTBA HAa OCHOBE 3THUX MOJEIIEH.
Macca u pa3mepsl Mojekyi. Komnuectso BemectBa. [TocTosiHaas 53
23 pasMep 4 B S 27.11.2025
Asoraapo ctp. 181 (5-7)
TemnoBoe paBHoBecue. Temmeparypa u €€ usmepenne. Illkana 59, 60
24 P patyp P 38 28.11.2025
temneparyp Llenscus.
)5 Mopenb uneansHoro raza. OcaoBHoe ypasuenune MKT uaeanbHoro § 57 04.12.2025 bu6mmoreka [IOK
rasa. ctp. 192 (1-4) o https://m.edsoo.ru/ff0c4fde
AOcomoTHas TeMIepaTypa Kak Mepa cpeHe KHHETHYECKOM §§ 60, 63 bubmmoreka [JOK
26 SHEPTHH TEIJIOBOTO JBIXKEHHS yacTuil rasa. [llkama Temmeparyp ctp. 203 (1-4) 05.12.2025 = https://m.edsoo.ru/ff0c511e
KenbBuna. Vpasuenue Meneneena-Knaneiipona cTp. 211 (1-5)
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3akoH JlanbToHa. ['a30BbIe 3aKk0HBI. M30mpoliecchl B HaCIbHOM Tra3e

§§ 63, 65

27 C MOCTOSTHHBIM KOJTMYECTBOM BEILICCTBA. crp. 223 (1 -4) 11.12.2025
)3 JlaGoparopras padota Ne 2 «lccreoBaHHE 3aBUCIMOCTH MEXKTY §§ 63, 65 12.12.2025
mapaMeTpaMH COCTOSHHUS Pa3peKeHHOTO ra3ay crp. 223 (1 - 4) T
I'paduueckoe mpeacTaBIeHUE U30MPOLIECCOB: U30TEPMa, H30X0pa, § 67 bubmmoreka [IOK
29 n300apa. TexHUYECKHEe YCTPOMCTBA M MPAKTHICCKOE TPUMCHCHHUE: ctp. 224 (1-3) 18.12.2025 | https://m.edsoo.ru/ff0c570e
TEPMOMETp, bapoMeTp.
3.2. OcHoBbI TepmoauHaMuku (10 yac)
TepMoarHAMHYECKHE CUCTEMBI. BHYTpeHHSS SHEPTHsI §§73,74,76 bubnmroreka [JOK
30 TEPMOIUHAMMYECKON CUCTEMBI U CIIOCOObI €€ U3MEHEHUS. cTp. 245 (1-3) 19.12.2005 https://m.edsoo.ru/ff0c5952
KomuuecTBo TemnoTsl 1 paboTa. BHYTpEHHSIsS SHEPTHSI 0THOATOMHOT'O cTp. 248 (1-5) o
uaeanbHOro raza. ['padmdeckas uHTeprpeTaius padboThI rasa.
31 Buael Terionepenaun: TENIONPOBOAHOCTh, KOHBEKIIMS, U3TYUEHHUE. ETZ>.625 5(1-3) 25.12.2025 E::g;;fg;ggimcsc%
1 Y aenbHas TEIIOEMKOCTD BellecTBa. KOMYecTBO TEIUIOTHI TIPH §§ 76,79 26.12.2025 bubmuoreka [JOK
terutonepenade. [lousTre 00 agnadaTHOM mpoIiecce. cTp. 256 (4 - 6) o https://m.edsoo.ru/ff0c5¢36
IlepBblii 3aKOH TepMOANHAMUKH. [IpuMeHeHNe TepBOro 3aKkoHa §§ 78,79 bubmmoreka [IOK
33 15.01.2026
TEPMOIMHAMHKH K H30ITPOIIECCaM. cTp. 259 (1-5) https://m.edsoo.ru/ff0cS5efc
14 HeoOparumocTs niporieccoB B ipupojie. Bropoit 3akoH § 81 16.01.2026 bubnmoreka [JOK
TEPMOJMHAMHUKH cTp. 262 (1-4) o https://m.edsoo.ru/ff0c6230
TemnoBble MamuHbL. [IpuHIMNBL AelcTBUSA TETUIOBBIX MamuH. KIT/] § 82 bu6mmoreka [IOK
35 TemnoBoi MamuHel. [IpeoOpazoBanys SHEPTUM B TEIJIOBBIX ctp. 273 (1 -5) 22.01.2026 = https://m.edsoo.ru/ff0c600a
MaruHax.
36 ukn Kapnuo u ero KIT § 82 23.01.2026
DKOJIOrHYecKHe MPo0IeMbl TEIIOIHEPTeTUKH. TeXHUYECKUE § 82
37 yCTpOHCTBa U npakTudeckoe npumenenue: JIBC, 6prTroBoi HomonuuTenbHble 29.01.2026
XOJIOTUTHHHUK, KOHTUITUOHED. MaTEepHaIbL.
Oo6o0maromuii ypok «MosnekyinsapHas pusnuka. OCHOBBI Crtp. 272 (1,2,3) bubanorexka HOK
38 TEPMOAMHAMUKI 30.01.2026 https://m.edsoo.ru/ff0c6938
KonTtpoabsnas pa6ora Ne 2 no teme «MoJiekyasipHas Gpu3nka. Utorn bubmmoreka [IOK
39 05.02.2026
OCHOBBI TEPMOANHAMUKI) rnasbl MKT. https://m.edsoo.ru/ff0c6a50
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3.3. ArperaTHble cOCTOSIHUSA BelecTBa. Ma3oBblie mepexoasbl (Suac)

34.
§§ 68, 69 bubmuorexa [JOK
40 I1 0 . 1 06.02.2026
apooOpa3zoBaHue U KOHJCHCaNusl. VcnapeHue u KureHue crp. 227 (1-5) https://m.edsoo ru/F0C63b6
AOCoI0THAS ¥ OTHOCHTENbHAS BIAKHOCTH BO3/yXxa. HachIeHHbII §§ 69, 70 bubmmoreka [JOK

41 nap. VienbHas TEmoTa napooopa3oBanus. 3aBUCUMOCTh 1 ctp. 227 (1-5) 12.02.2026  https://m.edsoo.ru/ff0c64d8
TeMIIepaTypbl KUTICHUS OT JIaBJICHHUSL.

Tsépnoee Teno. Kpucrannuyeckue nu amopdHbie Teaa. AHU30TPOIHS §72 bubmuorexa [JOK

42 cBoiicTB KpucTaios. XKuakue kpucramisl. CoBpeMEHHbIE 1 cTp. 256 (1,2) 13.02.2026 @ https://m.edsoo.ru/ff0c650
MaTepHAJIbL.

43 [TnaByieHre ¥ KpUCTAUTH3AMMS. Y ISIIbHAS TEIUIOTA IJIABICHHS. 1 §§ 72,76 19.02.2026 bubmuoreka [JOK
CyGiumanusi. cTp. 256 (c3) o https://m.edsoo.ru/ff0c6708
VYpaBHEeHHE TEIUIOBOTO Oananca. TeXxHU4YecKue yCTponucTBa U §§ 76, 77 bubmmoreka [JOK

44 MPAKTUIECKOE MPUMEHEHHUE: TUTPOMETP U TICUXPOMETP, KATTIOPUMETD, 1 cTp. 256 (c4) 20.02.2026 https://m.edsoo.ru/ff0c6820
TEXHOJIOTUH TOTyYEHHS] COBPEMEHHBIX MAaTEPHAIIOB, B TOM YHCIIC A
HaHOMATEPHAJIOB U HAHOTEXHOJIOTHH.

4. DaexTpoauHamMmKa (22 yac)
4.1. Dnexrpocraruka (10 yac)
OnexTpuszanus Tei. JINEeKTpUuYecKui 3apsia. J(Ba Buia 2IeKTpUIECKUX BeepeHue. § 84 bubmmoreka [IOK

45 1 26.02.2026
3apsiI0B cTp. 281 (1-4) https://m.edsoo.ru/ff0c6bcc
[IpOBOAHKKH, AUDIEKTPHKHU U TTOTYIIPOBOJHUKH. 3aKOH COXPAHEHUSI §§ 84, 86 bu6mmoreka LIOK

46 1 27.02.2026
AIEKTPUIECKOTO 3apsi/a cTp. 288 (1-3) https://m.edsoo.ru/ff0c6bec
B3aumopericteue 3apsioB. 3akoH Kymona. TodedHsii § 85 bubmuoreka [JOK

47 . 1 05.03.2026
DIICKTPUIECKHIA 3apsijT cTp. 285 (1-5) https://m.edsoo.ru/ff0c6ced
OnexTpuueckoe nojie. Hanpspk€HHOCTD 2JEKTPUUECKOTO MOJIS. §§ 88, 89,90 bubmmoreka [IOK

43 [IpUHLAII CYTIEPIIO3UIIMK HIEKTPHIECKUX TI0JIEH. JInHUK 1 ctp. 294 (1-3) 06.03.2026 = https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH. cTp. 297 (1-4)

49 PaGora cun sanekTpocraruueckoro mois. [Torennman. Paznocts | §§ 93,94, 95 12.03.2026 Bbu6nuoreka [JOK
MOTCHIIHAJIOB. cTp. 313 (1-3) T https://m.edso0.ru/ff0c6f00

50 [TpOBOAHHMKY M TUAJICKTPUKH B FJICKTPOCTATHYECKOM IIOJIE. 1 §92 13.03.2026 bubamoreka [JOK

JlysnexkTpudeckasi MPOHULIAEMOCTb.

cTp. 307 (1- 3)

https://m.edsoo.ru/ff0c7018
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§97

bu6mmoreka [IOK

51 OnektpoémkocTb. Konnencarop. ctp. 326 (1.2) 19.03.2026 hitps://m.cdsoo.rw/f0c7126
5 ANMEKTPOEMKOCTD IJIOCKOI0 KOHAEHCATOpa. DHEPrusl 3apsSKEHHOTIO §§ 97,98 20.03.2026 bubmmoreka [IOK
KOHJICHCATOPA. ctp. 329 (1,2) o https://m.edso0.ru/ff0c72¢0
53 JIa60paTopHa;{"pa60Ta Ne 3 "U3mepenHue 37eKTpoEMKOCTH ctp. 329 (3-5) 26.03.2006
KOHJICHCATOpa
TexHudeckre ycTpoNuCTBA U MIPAKTUYECKOE IPUMEHEHHUE: §§ 97,98
54 BIIEKTPOCKOII, SJICKTPOMETP, DIICKTPOCTATHIECKAS 3aIIHTa, ctp. 330 c1, c2) 97032006
3a3eMJICHUE AJIEKTPOIIPHUOOPOB, KOHACHCATOP, KOMUPOBATbHBIN DononHutenbHbii o
anmapar, CTpyHHbIN IPUHTED. maTepuan.
4.2. llocTosiHHbIi TOK. TOKHM B pa3Jn4yHbIX cpeaax. (12 yac)
DNEKTPUUECKUN TOK. Y CIIOBHS CYILIECTBOBAHUS 3JIEKTPUUECKOIO §§ 100, 101
toka. [locTosHubIi TOK. McTounuku Toka. Cuna Toka. Hanpsokenue. ctp. 354 (1 -3)
> DJIeKTpUYecKoe ConpoTuBiIeHre. 3akoH OMa [T y4acTKa IElH. ctp. 337 (1-4) 09.04.2026
VY 1enpHOE COMPOTHUBIICHHUE BEIIECTBA.
[TocnenoBarenvHOE, MapaieibHOE, CMEIIAHHOE COCIUHEHUE § 102 Bbu6nuoreka [JOK
56 npoBOoAHKKOB. JlabopaTtopHas pabota Ne 4 «/3ydeHre CMEIIAaHHOTO ctp. 340 (1 -4) 09.04.2026 = https://m.edsoo.ru/ff0c74{0
COEIMHECHUS PE3UCTOPOBY
§ 104 bu6mmoreka LIOK
57 Pabora u MomrHOCTE AneKkTpudeckoro Toka. 3akoH J[xoymns-Jlenna. crp. 345 (1—5) 10.04.2026 hitps:/m.cdsoo.ru/f0c7838
3akon OMa 115 TTOJTHOH (3aMKHYTO# ) SIEKTPUYECKOH IETIH. §§ 105, 106 bubmuorexa [JOK
58 Kopotkoe 3ambikanue. JlabopatopHas padora Ne 5 «M3mepenue DJIC ctp. 350 (1-5) 16.04.2026 | https://m.edsoo.ru/ff0c7ae0
MCTOYHMKA TOKA U €r0 BHYTPCHHETO COMPOTHBIICHHS
59 DJIEKTpOHHAS MPOBOJIMMOCTh TBEPABIX METAIIOB. 3aBUCUMOCTD §§ 108, 109 17.04.2026
COIPOTHUBJIEHHS METAJIOB OT TeMIeparypbl. CBEPXIPOBOAUMOCTD. cTp. 361 (1,2) o
60 AJIEKTPUYECKUM TOK B BAKyyMe. CBOMCTBA AJIEKTPOHHBIX ITYYKOB. (§IT|1:).1§75 (1.2) 23.04.2026
[TonynpoBoiHrkK. COOCTBEHHAS i TPUMECHAS ITPOBOIUMOCTb. §§ 110, 111 bubnmoreka [JOK
61 Z 24.04.2026
CaolicTBa p—n-niepexoza. I10aynpoBOAHUKOBBIE TIPUOOPHI. ctp. 371 (1 - 4) https://m.edsoo.ru/ff0c84ae
6 DJICKTPUYSCKHUN TOK B paCTBOPAX M PacIliaBax 3JICKTPOJIUTOB. § 113 30.04.2026 bubamnoreka [JOK

DJIEKTPOJIUTUYECKAS] AUCCOIUALIHS. DIIEKTPOIIU3.

ctp. 379 (1 -3)

https://m.edsoo.ru/ff0c82ba
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DJeKTpHUECKH TOK B razax. CaMOCTOSATEIIbHBIN 1 §§ 114,115 bubnmoreka [JOK
63 . 1 07.05.2026
HECaMOCTOATENbHBIH pazpsa. Monuus. [Tnasma. ctp. 385 https://m.edsoo.ru/ff0c84ae
TexHHUeCcKrEe YCTPOMCTBA M MPAKTUUYECKOE TPUMEHEHUE: aMIIEPMETD, [lononHuTeNbHbIN bubanorexka HOK
BOJIbTMETP, PEOCTAT, HCTOUYHUKH TOKA, SJIEKTPOHArPEBATEIIbHBIC marepuan. https://m.edsoo.ru/ff0c86fc
64 npUOOPEI, SIEKTPOOCBETUTEILHEIE IIPHOOPLI, TEPMOMETP 1 ctp. 388 (1-5) 08.05.2026
COIPOTHUBIICHUS, BAKYYMHBIHN THO0J1, TEPMUCTOPHI U (POTOPEIUCTOPHI,
ITOJIYIIPOBOXHUKOBBIN THOJ, FaJIbBaHUKA.
WTOrv rnassi. bubmuorexa [JOK
65 O6o0maromuii ypok «JIeKTPOIUHAMUKA) 1 JNeKTpoAUHaAMMKA. 14.05.2026 | https://m.edsoo.ru/ff0c88be
cTp. 388 (8- 10)
KonTpoabHas padora Ne 3 mo treme «JIeKTPOCTATHKA. bubanorexka HOK
66 . . 1 15.05.2026
IHocTosIHHBIN d1eKTPHYECKHH TOK. TOKH B pasIH4YHBIX cpeaax» https://m.edsoo.ru/ff0c8a8a
PezepBubiil ypok. KonTposibHast padora urtoroBasi Ne 4 no reme bu6mmoreka [IOK
67 " 1 21.05.2026
DJIeKTPOAMHAMMUKA" https://m.edsoo.ru/ff0c8c56
. . bubmunorexa [JOK
68 PeseprubIil ypok. O6o6marontuii ypok mmo temam 10 kiracca 1 22.05.2026 hitps:/m.cdsoo.ru/fl0c8 fée
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4
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11 KIIACC

DJIeKTPOHHBbIE HU(PPOBHIE

Ne Tema ypoka Bcero Hlomaurree Aata oOpa3oBaTe/ibHbIE
n/n 3aJaHue U3YYeHUs
pecypcsl
1. DaexkTpoaMHaMuKa
1.1 MaruuTHOe moJie. JjaekrpoMaruuTHast muHaykuus (11 gac)

[TocTrossHHBIE MAarHUTHI. B3auMo1elicTBUE MOCTOSHHBIX MArHUTOB. §1

1 MaruuTHOe nosie. BekTop MarHuTHOM MHAYKUMH. JINHUKM MarHUTHOM 1 ctp. 10 (1,2) bubnuoteka [JOK
UHIYKIUA. [IpuHIUT cyneprno3uiinm MarHuTHRIX nojiei. Kaptuna 01.09.2025  https://m.edsoo.ru/ff0c9778
JUHUI MarHUTHOW MHAYKIMU MTOCTOSIHHBIX MarHuTOB.
MarauTtHoe nose NpoBOJHUKA ¢ TOKOM. OnbIT Ipcresa. §1

) B3aumopeiicTBrue mpoBOIHUKOB ¢ TOKOM. KapTuHa TuHUN HHIYyKIUU 1 ctp. 10 (3,4) bubnmoreka [JOK
MarHUTHOTO TIOJISI ITTMHHOTO TIPOBOJIHUKA U 3aMKHYTOTO KOJIBIIEBOTO 05.09.2025 | https://m.edsoo.ru/ff0c98fe
MPOBOJHHKA, KATYIIKU C TOKOM.

3 Jlaboparopuas padota Ne 1 «/3ydeHrne MarHUTHOTO TOJIS KaTyIIKU C | ctp. 19 (1 -3) bubmmoreka [JOK
TOKOM 08.09.2025  https://m.edsoo.ru/ff0c98fe
Cuna Amnepa, e€ Mmonynb U Hampasiienue. Jlaboparopnas padota Ne 2

4 2 «I/ICCHGL[OI];a’HI/Ie ,I[G?IZTBI/IH HOCI")FOSIHHOFO Marﬁnia H;) paMII;y c 1 (§:Tp. 16 (1-4) bubnuorexa LOK

12.09.2025  https://m.edsoo.ru/ff0c9acO

TOKOM

5 Cuna JlopeHua, €€ MoysIb 1 HanpaBiieHue. J|BUkeHue 3apspKeHHOM 1 § 4 bubnuoreka [JOK
YaCTHIIBI B OJJHOPOJHOM MarHUTHOM Toie. PaGota cuitbl Jlopenia ctp. 23 (1 -4) 15.09.2025  https://m.edsoo.ru/ff0c9df4
SIBneHue IEeKTPOMAarHuTHON UHAYKIUU. [I0TOK BEKTOpa MarHUTHON §§ 7,8

6 uaaykuud. DJ1C uHAYKIUHY. 3aKOH 31€KTPOMarHUTHOM UHIYKIIUU 1 ctp. 39 (1,2) 19.09.2025
®dapages

. Jlaboparopnas pabota Ne 3 «ccnenoBanue siBICHUS 1 §9 bubmmnoreka [JOK
3JIEKTPOMArHUTHON MHIYKIIUN ctp. 42 (1-4) 22.09.2025  https://m.edsoo.ru/ff0cal50

g BuxpeBoe anektpuueckoe mosie. DIEKTPOABHKYIIAs CHUIa HHIYKIIUA 1 §§ 8,9 bubnuoreka [JOK
B MMPOBOJIHHKE, ABHKYIIEMCS MTOCTYMATEIbHO B OJHOPOJTHOM ctp.39 3-5) 26.09.2025  https://m.edsoo.ru/ff0ca600
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MarHuTHoM noiie. IIpasuno Jlenna. MuaykTMBHOCTS. SIBIICHME
camouHaykiuu. DJ1C caMOMHAYKIUHU. DHEPTrUs MArHUTHOTO TOJIS
KaTyIIKHA C TOKOM. DJEKTPOMArHUTHOE TOJIE.

ctp. 42 (1-3)

NHnykTUBHOCTD. SIBJE€HHE CAMOMHAYKIIMHU. DIEKTPOJBIKYIIAs CHUIa

§ 11

SJICKTPOMArHuTHBIC KoJIEOaHHS.

? CaMOMHIYKIMHU. DHEPIUsl MATHUTHOTO I0JISL KATYIIKH C TOKOM. crp. 52 (1,3) 03.10.2025
TexHmueckne yCTpOMCTBA M UX IPUMEHEHHE: OCTOSHHBIC MarHuThI, 3,5, 11

10 BHGKTpOMaFHI/IZI)I p3J'IeKTpOI[BI/IFalI“)eJ'IB YCKOPUTENH 3I€MEHTAPHBIX M bubmmorexa LIOK

’ ’ 06.10.2025  https://m.edsoo.ru/ff0cab82
YaCTHUIl, THAYKIIUOHHAS IT€Yb
Urtoru rnaBel
1 KonTpoabHas padora Ne 1 mo reme «MarauTHoe moJie. «MarHuTtHoOe 1ose. bubmuoteka [JOK
DJIeKTPOMATHUTHASI HHAYKIHS» DneKTpoMarHiuTHa 10.10.2025  https://m.edsoo.ru/ff0cad58
Sl MHTYKITHSL.
2. KouaebaHnusa u BojiHbI (24 yac)
2.1. MexaHn4yecKue 1 3J1eKTPOMATHUTHBIE KoJleOanus (9 yac)
KonebarenpHas cucrema. CBOOO HBIC MEXaHUUYSCKUE KOJICOAHHMS. §§ 13, 14

12 I"apmonnueckue koyebanus. Y paBHEHHE TApMOHUYECKUX KOJIeOaHUH, bubnuoreka [JOK
MePUOJI, YaCTOTa, aMIIUTy1a U (aza konedanuii. [IpyxuHHBINA 13.10.2025  https://m.edsoo.ru/ff0caf06
MasTHUK. MaTtemarndeckuii MaaTHUK. [IpeBpaiiieHue sHepruu

13 JlaGopatopnast pabota Ne 4 «VccrnenoBaHue 3aBHCUMOCTH TIEpHOJa ctp. 58 (1 -95)

MaJIbIX KOJieOaHUH Tpy3a Ha HUTH OT JIJTMHBI HUTH U MacChI TPy3a» ctp.65 (1 -3) 17.10.2025
Konebartenbublit KOHTYp. CBOOOIHBIEC SJIEKTPOMArHUTHBIE KOJICOAHUS 17,18
14 B UJICAIBHOM KoneGaTZEbHOM Kol}[IType. AH&EOFI/I}I MEXIY Efp 7,6 1-3) Bubmmorexa HOK
20.10.2025  https://m.edsoo.ru/ff0cb820
MEXaHHYECKUMHU U DJIEKTPOMATrHUTHBIMU KOJICOAHUSMHU.

15 ®opmyna ToMcoHa. 3aKOH COXpAHEHUS SHEPTUHU B HICATLHOM § 19 bubmuoteka [JOK
KoJ1e0aTeTbHOM KOHTYpE ctp. 82 (1) 24.10.2025  https://m.edsoo.ru/ff0cb9c4
[IpencraBienue o 3aTyxaroumx KojaeOaHusx. BeinyK1eHHbIE 16, 23

16 nganquKHe K0H66ZI);HH.HI§630H3HC. BBIHy}KHeHIZ:f (§:T§p 6’8 (1,2) bubnuorexa LIOK

’ 07.11.2025  https://m.edsoo.ru/ff0cbb86
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IlepemennsbIil Tok. CHHYCOUJAJIbHBIN IEPEMEHHBIN TOK. MOIIHOCTH

§ 21

bubmunoreka LIOK

17 MEPEMEHHOT0 TOKa. AMIUTUTYJHOE U JEHCTBYIONIEE 3HAUYEHUE CHIIbI ctp. 90 (1,2) 10.11.2025  https:/m.edsoo.ru/f0cbd34
TOKa U HaNPsKEHUSI.
13 Tpanchopmarop. [IpousBoacTBo, epenava u noTpedIeHue §§ 26, 27
JJIEKTPUYECKON SHEPTUU 14.11.2025
TexHuyeckne yCcTpoiCTBA U MPAKTUYECKOE IPUMEHEHHUE: ONOJHUTEIbHBIN
19 BHGKTpI/I‘IeCKOI}"]O SI])?:OHKa reHeIp;aTopa nepeMeII){Horo TOKa W JIUHUN ﬁaTepHan bubnuorexa LOK
’ 17.11.2025  https://m.edsoo.ru/ff0cc324
AJIeKTponepeaay.
20 DKOJIOTUYECKHE PUCKHU TTPU TPOU3BOJCTBE AJIEKTPOIHEPTUU. JlonoTHUTETbHBIN
KynbTypa ncnonb30BaHus 3JIEKTPOIHEPTUH B TOBCETHEBHOW KU3HU. Marepual 21.11.2025
2.2. MexaHn4ecKHe M 3JIeKTPOMATHUTHbIE BOJIHBI (5 4ac)
MexaHu4eckue BOJHBI, YCI0BUS pacnpoctpanenus. [lepuog. §§ 29, 30
)1 CxkopocTh pacnpocTpaHeHus U JyinHa BoJHEL. [lonepednsie n ctp. 130 (1 -3) bubnuoreka [JOK
NPOA0JIbHBEIE BOJHBL. MHTEepdepeHnns u nuppakiuus MeXxaHUHIeCKuX 24.11.2025  https://m.edsoo.ru/ff0ccas54
BOJIH.
” 3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TemOp § 31 bubnuoreka [JOK
3ByKa. ctp. 130 (A1, A3) 28.11.2025  https://m.edsoo.ru/ff0cccOc
DNEKTPOMarHUTHHIE BOJIHBIL. Y CJIOBUS U3TYUECHHUS §§ 35, 39, 68
3JIEKTPOMArHUTHEIX BOJIH. B3anMHas opueHTanus BekTopoB E, B, v B crp. 145 (1-4
23 3H6KT§OM3FHI/ITHOI71 BoJiHe. CBOMCTBA 3IJ)IeKTpof4arHHTHHI>)< BOJIH: ’ -9 bubnuorexa LIOK
01.12.2025  https://m.edsoo.ru/ff0ccfe0
oTpaxkeHue, npejaomieHue, qudppaxmaus. CKopocTb
ANEKTPOMArHUTHBIX BOJIH.
[IpuHUKMIIBI paIUOCBS3U U TEJIEBUACHUS. Pa3BUTHE CPEICTB CBSI3U. §§ 37, 38, 40,42
Pagnonokanus. [llkana sanekTpoMarHuTHEIX BOJIH. [I[prmeHnenne ctp. 159 (1 -4)
24 AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY. DJIEKTPOMarHUTHOE
3arpsi3HEHUE OKpYKarolen cpenpbl. TeXHUuYecKrue yCTpoucTBa U 05.12.2025

MPaKTUYECKOE TPUMEHEHUE: MYy3bIKaJIbHbIE HHCTPYMEHTHI,
yIIbTPa3BYKOBasl JUArHOCTHKA B TEXHUKE U MEIULIMHE, pajap,
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panuonpuéMHUK, TEIEBU30p, aHTeHHA, TenedoH, CBY-neus.

Wtoru riasel

bubmunoreka LIOK
25 KonTpoabsnas padora Ne 2 «KoJsie0aHusi M BOJTHBD» 1 «Konebanus n 08.12.2025  hitps://m.edsoo.ru/ff0cc6R
BOJIHBD»
2.3. Ontuka (10 yac)
26 I'eomerpuueckas onrtuka. [IpsamonuHeliHOE pacpoOCTPaHEHUE CBETA B 1 Bsenenue Bu6muotexa [JOK
OJHOPOHOM cpene. ToueuHblif HCTOYHUK cBeTa. JIyd cBeTa § 44 12.12.2025  https://m.edsoo.ru/ff0cd350
7 OTtpaxeHue cBera. 3aKOHbI OTpaxeHus cBera. [loctpoeHne 1 § 45 bubmuoteka [JOK
1300pakeHM B TUIOCKOM 3€pKalie crp. 175 (1,2) 15.12.2025  https://m.edsoo.ru/ff0cd4e0
ITpenomnenue cBera. 3aKOHbI IPETOMIICHUS CBeTa. AOCOIIOTHBIN 47,48
28 ncf)KasaTenL MIPETIOMIICHUSI. Honﬂoe BHYTPEHHEE OTpaKEHUE. 1 (§:T§p 1’86 (1-4) bubnuorexa LOK
. 19.12.2025 | https://m.edsoo.ru/ff0cd 716
IIpenenbHbIil yroi MOJHOTO BHYTPEHHETO OTPAXKEHMSL.
79 JlaGopatopnas pabora Ne 5 «M3MepeHune nokaszarens nmpeaoMICHUs | ctp. 189 (1,2) Bu6muotexa [JOK
CTEKJIa» 22.12.2025  https://m.edsoo.ru/ff0cd67a
Cobwuparomue u paccenBaroue JUH3bL. ToHKas muH3a. POKyCcHOE §§ 50, 51
30 pacCTOSAHUE U ONTUYECKAs CUJIa TOHKOM JIMH3BI. [Toctpoenue 1 ctp. 202 (3,4) bubmmoreka [JOK
M300pakeHUI B COOMPAIOLINX M paccenBalomIMX JuH3ax. @opmyna 26.12.2025  https://m.edsoo.ru/ffOcddle
TOHKOM JIMH3EL. Y BelIMUCHHUE, JaBaeMOe JIUH301A.
31 Jlaboparopnast pabota Ne 6 «/ccneqoBanue CBONCTB M300pakKeHUI B | ctp. 202 (5)
nuH3ax». [Ipenensl MpuMeHEHHsI TeOMETPUYECKOM ONTHUKH. 29.12.2025
1 Hucnepcus ceera. CroxkHbIN cocTaB Oenoro ceta. L[BerT. 1 §53
Jlabopartopnast pabora Ne 7 «HabnroneHne Aucnepcuu CBETay ctp.205 (1 -3) 12.01.2026
Bonnosast ontuka. Matepdepenuns csera. KorepeHTHbIE HCTOUHUKY. §§ 54, 55
1 VYcnoBust HaOMIOJICHU MAKCUMYMOB 1 MUHUMYMOB B | ctp. 210 (1 —4) Bu6muotexa [JOK
UHTEePPEPEHIIMOHHON KapTUHE OT IBYX CHH(A3HBIX KOT€PEHTHBIX 16.01.2026  https://m.edsoo.ru/ff0ced22
HCTOYHHKOB.
34 Judpaxius ceera. udpakunonnas pemeérka. Y ciaoBue HaOI0ICHHS | §§ 56, 57, 58, 50 Bu6muotexa [JOK
IJIaBHBIX MAaKCHMYMOB IIpH MTaJJCHUA MOHOXPOMAaTHUYECKOTIO CBETa Ha ctp. 220 (1 —4) 19.01.2026  https://m.edsoo.ru/ff0cf02e
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mudpakunonnyo pemérky. [onspusanus cera.

TexHuueckue ycTpoucTBa U MPaKTHUECKOE MPUMEHEHHE: OUKH, JIYTIa,

Wtoru riasel

35 ¢doToanmapar, MUKPOCKOII, TEIECKOT, BOJJOKOHHAsI OTITHKA, 1 «Onrukay» 23.01.2026

T paKIMOHHAS PEIETKA, TTOISIPOU.

3. OcCHOBBI cIeNUAJIBLHOM TEOPUH OTHOCUTEJIHHOCTH
3.1. OcHOBBI cIENUAJIbHONH TEOPUM OTHOCUTEJIHLHOCTH (4 4ac)

36 | cneusanunot ropunt orsoesemnoerst: mapranroenomns | 1| ep. 33519 buGorera LIOK

CKOPOCTH CBETa B BaKyyMe, IPUHIIAI OTHOCHTEILHOCTH DHHIITEHHA. 26.01:2026 - https://m.cdsoo.n/ffYcf862
37 OTHOCHUTENBHOCTH OAHOBPEMEHHOCTH. 3aMe1JICHUE BPEMEHU U 1 §63 but6mmoreka [IOK

COKpAIIICHHUE JIJTUHBI ctp. 238 (1 -5) 30.01.2026  https://m.edsoo.ru/ff0cfa42
18 DHeprusi ¥ UMIYJIbC PEISATUBUCTCKON yacTullbl. CBSI3b MacChI C 1 § 64 bubmmnoreka [JOK

SHEepruei ¥ UMIYJIbCOM YaCTULIbL. DHEPTHSI TOKOS cTp. 245 (2 —-4) 02.02.2026  https://m.edsoo.ru/ff0cfc68
39 KonTpoabHas padora Ne 3 «Onruka. OCHOBBI clielIHATbHOM 1 Wroru riasel bubmuoteka [JOK

TEOPHUH OTHOCUTETbHOCTID) «Onruka. CTO» 06.02.2026  https://m.edsoo.ru/ff0cf6f0

4. KsanroBas ¢usuka (15 gac)
4.1. 31eMeHTbI KBAHTOBOI onTHKH (6 4ac)

40 ®otonbl. opmyna [Tnanka cBs3u SHEprun GOTOHA C €T0 YaCTOTOM. 1 Brenenue bubnuotexa [JOK

DHeprusi U UMIyJbC GoToHa. §71 09.02.2026  https://m.edsoo.ru/ff0cfel16
41 OtkpeiTue u uccnenosanue Gorordpdexra. Onpitel A. I'. CroneroBa 1 ST? 271 (1-3) 13.02.2026 Eggsﬁ?/(;:.eeliiiic.)rﬁ/ F0cffed
4 3akonbl portorddekra. YpaBHeHue DitHIITEHHA 115 hoTodhdekTa. | § 69 bubnuoreka [JOK

«Kpacnas rpanuna» gortosddexra. crp. 277 (1 - 3) 16.02.2026  https://m.edsoo.ru/ff0d015¢e
13 JaBnenne cera. OnwiTel [1. H. JIebenepa. Xumuaeckoe nelicTBue 1 §72 bu6mmoreka [IOK

CcBeTa. ctp. 277 (4,5) 20.02.2026 = https://m.edsoo.ru/ff0d04a6
44 TexHuueckne ycTpoiCcTBa U MPAKTUUECKOE IPUMEHEHHE: | Crp. 286 (6)

¢doTosrneMeHT, GOTOAATUNK, COTHEUHAs OaTapesi, CBETOAHOI. 27.02.2026
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Wroru riaBel

45 Pemrenne 3agad mo reMe «DJI€MEHTHI KBAHTOBOU OIITUKH) 1 :;IEI::IE::BM 02.03.2026 Egg:;?giitiiﬁ 180040302
ctp. 278 (C1, C2)
4.2. Crtpoenne atoma (4 4ac)
46 Mopenb aroma Tomcona. OnbiTel Pezepdopa mo paccessHuro o- 1 § 74 bubmuoteka [JOK
yacTull. [ltanerapHas Mojens aToma. 06.03.2026 | https://m.edsoo.ru/ff0d091a
75 bu6nuoreka [IOK
47 Hoctynarst bopa. ! (§:Tp. 288 (1—5) 09.03.2026 https://m.edsi.ru/ffodOafa
| e g e e
>HEpIHH 2TOMa BOZIOPOJA. 13.03.2026 = https://m.edsoo.ru/ff0dOafa
49 BosiHoBbie cBoiicTBa yacTull. Bonubl ae bpoinsa. KopnyckynsapHo- 1 §§ 71,76 bubnuoreka [JOK
BOJIHOBOH yanu3M. CIIOHTaHHOE U BBIHYX/ICHHOE U3Ty4EeHUE 16.03.2026  https://m.edsoo.ru/ff0dOca8
4.3. AtomHoe sapo (5 yac)
50 OTtkpsiTie paguoakTuBHOCTH. OmbITH Pe3epdopaa mo onpeneneHuto | §§ 78, 82 bubmmoreka [JOK
COCTaBa PaIMOAKTUBHOTO U3ITYICHUS ctp. 302 (1 -5) 20.03.2026  https://m.edsoo.ru/ff0d0fd2
51 CgoiicTBa anbda-, 6eTa-, raMMa-u3nydeHus. Brnusaue | §§ 82, 83
PaaOaKTUBHOCTH Ha KUBBIE OPTaHU3MBbI 23.03.2026
OTtkpsITHE IPOTOHA U HEWTpOHA. HyKiIOHHas MoJenb aapa §§ 83, 84
57 I'eitzenOepra-MBanenko. 3apsn sapa. MaccoBoe 4uCIIo sapa. | ctp. 317 (1,2) bubmuoteka [JOK
N3otombl. Anbda-pacnan. DIeKTPOHHBIA U MO3UTPOHHBIN OeTa- 27.03.2026 = https://m.edsoo.ru/ff0d1162
pacnan. ['aMma-uznydyenue. 3akKOH paluOaKTUBHOTO pacnaja.
OHeprus cBA3M HYKJIOHOB B sifpe. S nepHble peakuuu. Jlenenue u §§ 80, 87 —90, 94
WHTE3 sJIep. SIepHBIC CUIIBI. KT Macchl sijipa. SnepHbIil Tp. 1,2
53 Ic)eaK:cg)p.ﬂ"l?Ie)pM:;ﬁepHilcﬁ CI/IHTIe[:.(b ;:'Ipo6i:\m, ii;cnei?;mm 1 e bubnuorexa LOK
06.04.2026  https://m.edsoo.ru/ff0d1356

SIICPHOM HEPTETUKU. DKOJIOTHUYECKHUE ACTIEKTHI SICPHOU
SHEPTeTHKHU.



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

OnemeHTapHble YacTULIbl. OTKPBITHE TO3UTPOHA. MeTobl
HaOJIO/IEHUS ¥ PETHCTPAIH 3JIEMEHTApHBIX YacTull. Kpyrisiii cton

§§ 86, 92, 93, 95, 96
ctp. 331 (1-5)

bu6mmoreka [IOK

>4 «DyHaameHTaIbHbIe B3auMoieicTBrs. EnquHacTBo husndeckoit 10.04.2026 | https://m.edsoo.ru/ff0d0e38
KapTUHBI MUPa»
5. DjeMeHTBHI aCTPOHOMNH M ACTPOPU3UKH
5.1. DaemeHTHI acCTPOHOMUM U acTpodu3uku (7 yac)
Oransl pa3BUTHsA acTpoHOMHUH. [IpuKiIagHOE 1 MUPOBO33pEHYECKOE §§ 99101
55 3Ha4YeHHe acTpoHOMHH. Bup 3Bé3aH0r0 HEOa. Co3Be3nusl, SpKUe 13.04.2026
3BE3/Ibl, TUTAHETHI, X BUIUMOE JBKeHUe. CoTHEeuHas: CUCTeMA. o
Connue. Conneunast aktTuBHOCTh. McTounuk sneprun ConHIa u § 102
56 N
3BE3I. 17.04.2026
3BE3/1bI, NX OCHOBHBIE XapAaKTEPUCTUKU. Jlnarpamma «CreKTpaibHbIN §§ 103, 104, 105
KJIACC — CBETUMOCTBY. 3aBUCUMOCTD «Macca — CBETUMOCTh» IS
57 3BE3]1 TJIABHOM MOCIEA0BATENBHOCTH. 3BE3/IbI IIaBHOM
IociIe0BaTeNbHOCTU. BHyTpeHHee cTpoeHue 38€31. COBpeMEHHbIE 20.04.2026
MPEACTABJICHUS O MPOUCXOXKIACHUU 1 3BOJIIOIMN COoJHIIA U 3BE3I.
DTarnbl )KU3HU 3BE3I.
Mueunsbiii [Iyte — nama [Manaktuka. [Tonoxkenue u 1BuxeHue §§ 106, 107
58 Connua B [NanakTtuke. TUNBI ralakTUK: paIiOTAIAKTUKY U KBa3aphl. 24.04.2026
UYEpHsble ABIPHI B sIpax TAIAKTUK.
Bcenennas. Pacumpenue Beenennoii. 3akon Xa66ma. Pazberanue § 108
59 rajnaktuk. Teopus boinbiioro B3psiBa. PeukToBoe usinydeHue. 27.04.2026
Macmrabnas ctpykrypa Beenennoii. MeraranakTika. o
60 Hepeménnsie mpobieMbl acCTpOHOMUH. flononnureLHER
Marepual 04.05.2026
Hroru rinaBbl
KonTtpoabsHnas pabora Ne 4 «JjieMeHTBI ACTPOHOMMH H
61 «ITIEMEHTBI
acTpoOPU3UKI» 08.05.2026

aCTPOHOMUU U
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acTpOPUUKI

6. OOo0maloIIee MOBTOPEHHUE

6.1. O6o61aromee noBTopenne (4 yac)

O6o6maromuii ypok. Poib U3k u acCTpOHOMUU B YKOHOMUYECKOM, 3akiroueHue
62 TEXHOJIOTUYECKOMN, COMATBHON U 3TUYECKOU chepax nessTeIbHOCTH 1 JlonoTHUTEILHBIN 11.05.2026
yeJIoBeKa Marepua T
. 3aKIroyeHue
O6o0maromuii ypok. Poiabs u MecTo pU3NKU 1 aCTpOHOMUU B .
63 . . 1 JlonomHuTenbHBIN
COBPEMEHHOI HAy4YHOU KapTUHE MUpa 15.05.2026
MaTepuan
O6o0maromuii ypok. Pons ¢puzudeckoit Teo do OBa Sakmoserie
uit ypok. Ponb pusndeckoii Teopuu B MHPOBaHUU
64 HHATOMIH YP ! P PMHP | Jlonomsurenupii | 18.05.2026
Mpe/ICTaBIeHUI 0 GU3NYECKOM KapTHHE MUpa
MaTepuan
O6o6maromuii ypok. Mecto gusudeckoid KapTUHBI MUpPa B 00111EM 3akiroueHue
65 Psly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX NIPEICTaBICHUH O 1 JIOTOTHUTEIbHBII 2052026
PUpPOJIE Marepuan o
Pe3epBHoe Bpemst (3 yac)
66 Pe3epBHbIil ypok. MarHuTHOE 10JI€. DIEKTPOMArHUTHAS MHTYKIIUS 1 25.05.26
67 PesepBHblil ypok. OnTuka. OCHOBBI CIELIMATIBHON TEOpUN 1
OTHOCUTEIILHOCTH
PesepBubiil ypok. KBantoBas ¢usuka. D1eMEeHTH aCTpPOHOMHUH U bubnuoreka [JOK
68 1
acTpodu3uku https://m.edsoo.ru/ff0d1784
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4
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YYEBHO-METOJANYECKOE OBECIMEYEHUE OBPA30OBATEJBHOIO
MPOLIECCA
OBS3ATEJILHBIE YYEBHBIE MATEPUAJIBI JIJISI VUEHUKA

10 KUIIACC

Msxkume [.5., byxosnes b.b., Corckuit H.H. «®usuka. 10 kmacc. Y4eOHUK.
bazoBeiii u yrnyonéuueiii ypoBuu. ®I'OC». — 11-e wm3m., crep. — Mockpa
ITpoceemienue, 2024 r.

11 KUIACC

Msxkumes [.5., byxoBueB b.b., Uapyruan B.M. «®wusuka. 11 kmnacc. Y4eOHUK.
bazoBeiii u yrnyonéuueiii ypoBau. ®I'OC». — 11-e wm3m., crep. — Mockpa :

ITpoceemienue, 2024 r.
METOJIUYECKHUE MATEPUAJIBI JIJIS1 YUUTEJISA
o Junaktuueckue wmatepuanbl ®dusmka 10, 11 xmacc / A.E.Mapomn,
E.A.Mapon. — M.: U3marensctBO «JIpodar, 2023.

o TeMaTrnueckne KOHTPOJBHBIE M CAMOCTOATEIbHBIE PabOTHI MO (UHUKE
10, 11 kmacc / O.W.I'pomrnieBa. — M.: U3parenscTBO «K3amen», 2023 T.

HUPPOBBIE OBPAZOBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET

o AHUMauun dmnsnyecknx obvekrtos. http://physics.nad.ru/

o rKunBasa du3mKa: obyuvatowian nporpamma. http://www.int-
edu.ru/soft/fiz.html
o YPOKM dU3nKK C MUCNONb30BaHMEM NUHTepHeTa.

http://www.phizinter.chat.ru/

o ®usuka.ru. http://www.fizika.ru/

o ®unsunka: Konnekuyma onbiToBs. http://experiment.edu.ru/

o ®usmka: 3N1eKTPOHHaA KONNeKLums ONbITOB.
http://www.school.edu.ru/projects/physicexp
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