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MOSICHUTEJIbHAS 3AITUCKA

Pabouas mporpamma mo ¢usmuke Ha 0a30BOM ypOBHE CpeaHero oouiero odpa3zoBaHUs
COCTaBJIeHa Ha OCHOBE (pelepanbHOil pabovel MporpaMMbl CpPEeIHEro o0Iero o0pa3oBaHMs 110
npenmMery Qusuka (0a30BbIid ypoBeHb) ais ydammxcs 10-11 kmaccoB ¢ yderom TpeOGoBaHMIA,
pernmaMeHTHpoBaHHBIX [Ipukazom Munucrepcrsa npocsemienus PO ot 18.05.2023 Ne 371 «O6
yTBEp)KIeHHH (peepanbHOil 00pa3oBaTeIbHON MPOTrpaMMBbl CPETHETO O0IIero o0pa3oBaHUsS» U
nojoxeHnid PenepaabHOro rocyAapcTBEHHOTO 00pa30BaTeIbHOIO CTaHJapTa CPEIHEro 00IIero
obpazoBanus (B pen. [IpukazoB MunoOpHayku P® ot 29.12.2014 N 1645, ot 31.12.2015 N
1578, 0129.06.2017 N 613, Munnpocsemienus P® ot 24.09.2020 N 519, ot 11.12.2020 N 712, ot
12.08.2022 N 732).

[Tporpamma pa3paboTana ¢ yueToM TpeboBaHuil denepanbHoi [IporpaMMel BocnuTanus u
ITporpammel Boctiutanuss MAOY «Mnxenepnas mkona» um. MLIO. [upynbHukoBay» 1. [lepmu.

[Iporpamma mo ¢usuke 0a30BOro ypoBHS Ha ypOBHE CpeaHero ooOumiero oOpa3oBaHHs
pazpaboTaHa Ha OCHOBE IMOJIOKEHMM M TpeOOBaHMHM K pe3yJbTaTaM OCBOEHHUS OCHOBHOM
o0Opa3oBaTenbHOil IporpaMMmel, penctaBieHHbx B DI'OC COOQO, a Takxke ¢ yuéToMm eaepanbHOn
paboueii mporpaMMbl BOCIIUTaHUS M KOHIEIIIMY MTPENoIaBaHus yueOHoro npeamera «Du3nka B
oOpa3oBaTenbHbIX opraHuzauusx Poccuiickoii Denepanuu, pealu3yOIUX OCHOBHBIC
00pa3oBaTeIbHbIE IPOTrPAMMBI.

Copnepxanue nporpamMMbl 10 (M3HMKE HampaBleHO Ha (OPMUPOBAHHME €CTECTBEHHO-
HAy4YHOU KapTuUHBI Mupa oOydaromxcs 10—11 kmaccoB nmpu oO0ydeHnn ux ¢usnuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIETEIbHOCTHOIO noaxoaa. IIporpamMma no ¢usnuke cooTBETCTBYET
tpeboBanusiM @I'OC COO K mIaHUPYEMBIM JIMYHOCTHBIM, IMPEIMETHBIM U METalpeIMETHBIM
pe3yabTataM OOY4YeHMs, a TAKKE YYUTHIBACT HEOOXOAMMOCTb peaTu3allid MEXIPEIMETHbIX
CBsi3el (PM3MKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTaMy. B Hell onpenemsroTcs
OCHOBHBIC LIEJIM M3Y4YeHUs (U3UKU HA YPOBHE CPEIHEro o0Iero odpa3oBaHus, IIAHUPYyEMbIe
pe3yIbTaThl OCBOSHHS Kypca (PU3UKHU: TUNIHOCTHBIC, METAalpeIMETHBIE, IPEeMETHBIE (Ha 6a30BOM

YPOBHE).

[Tporpamma o ¢pu3nKe BKIOYAET:

IUITaHUpyEeMbIe pe3yJbTaThl OCBOCHMS Kypca (U3MKM Ha 0a30BOM YpOBHE, B TOM 4MHCIE
IpeIMETHBIE PE3YJIbTaThl IO rojlaM O0yUEHUs;
coJiepkaHue yueOHoro npeamera « PU3uKay mo rogam o0yyeHHsL.

®u3rka Kak Hayka 0 HanOosiee 00LIMX 3aKOHAX MPUPObI, BHICTYIAsl B KAUECTBE y4eOHOTO
npeaMeTa B IIKOJIe, BHOCUT CYILECTBEHHBIM BKJIJ B CUCTEMY 3HaHMH 00 OKpPY)KalolleM MHUpeE.
[konpHBIH Kypc (U3MKH — CHCTEMOOOpA3yIOLUN JJIs €CTECTBEHHO-HAYYHBIX Y4EeOHBIX
IPEMETOB, MTOCKOIBbKY (PU3HUECKUE 3aKOHBI JIS)KAaT B OCHOBE IPOLIECCOB U SIBIEHUH, U3y4aeMBbIX
XuMHel, ouonorue, ¢usmdeckoi reorpadueir u acrpoHomueil. Mcnonap3oBaHue U aKTUBHOE
npUMeHeHHne (pU3NYeCcKUX 3HAaHUH OMpeessieT XapakTep U pa3BUTHE pa3HOOOPa3HBIX TEXHOIOTHI
B cepe HSHEPreTHKH, TPAHCIOPTA, OCBOEHUS KOCMOCA, MOJYYEHHS HOBBIX MAaTepUajoB C
3aJJaHHBIMH CBOWCTBaMHU U JIpyrux. Mzydenue (pu3nku BHOCUT OCHOBHOM BKJIaJ] B (GOPMUPOBAHHE
€CTECTBEHHO-HAYyYHOUW KapTHUHBI MUpa 0Oydaromuxcs, B (popMHUpOBaHHUE YMEHUN MNPUMEHSTh
HaYYHbII METOJ] TO3HAHUS ITPH BHIMIOJTHEHUH UMHU YY€OHBIX UCCIICIOBAHHM.

B ocHOBy kypca (u3HKHU Uil ypOBHS CPEIHEro 00IIero o0pa3oBaHus MOJIOXKEH Pl HIIEH,
KOTOpPBIE MO’KHO pacCMaTPUBATh KaK MPUHITUIIBI €T0 TIOCTPOCHHS.
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Hoes yenocmuocmu. B cOOTBETCTBUU C HEM KypC ABIISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJICP’KUT MaTepHal U3 BCEX Pa3felioB (M3HMKH, BKIIOYACT KAK BOIMPOCHI KJIACCHUYECKOM, TaK U
COBPEMEHHOU (PU3UKU.

Hoes cenepanuzayuu. B cooTBeTCTBUU € HEl MaTepuall Kypca GpU3MKu 00beIMHEH BOKPYT
¢usnueckux Teopwil. Beaymmm B Kypce sBisiercs (OpPMHpPOBAHHWE TPEACTABICHUH O
CTPYKTYPHBIX YPOBHSIX MaTE€PHUH, BELIECTBE U IOJIE.

Hoess eymanumapuzayuu. E€ peanusanus mpennojaract MCIOJIb30BaHUE TYMAaHUTAPHOTO
noTeHnuana GU3NIeckoi HayKu, OCMBICIICHUE CBSI3U Pa3BUTHUS PU3UKH C pa3BUTHEM OOIIECTBA, a
TaKXe C MHPOBO33PEHYECKUMH, HDABCTBEHHBIMHU M SKOJIOTUYECKUMHU TPOOIIEMaMH.

Hoes npuknaonou nanpasnennocmu. Kypc GU3nMKu npeamnonaraeT 3HakOMCTBO C ITUPOKUM
KPYroM TEXHHUYECKHX U TEXHOJOTHYECKUX MPUIIOKEHNN U3YUYEHHBIX TEOPHIl U 3aKOHOB.

Hoes IKonocuzayuu pealu3yeTcsa IOCpCACTBOM BBCACHHA OJOJIEMCHTOB COACPIKAHMA,
MOCBAIIEHHBIX AKOJOTHYECKUM HpO6JI€MaM COBpPCMCHHOCTH, KOTOPLIC CBA3aHbI C PAa3BUTUCM
TCXHHUKHU U TeXHOHOFHﬁ, a TaKXKC O6CY)KI[CHI/I$I HpO6J’I€M palrOHAJILHOI'O IIPUPOAOIIOJIB30BAHUA U
JKOJIOrMYECKOM 0€30IaCHOCTH.

Crep)KHEBBIMH DJIEMEHTaMH Kypca (U3MKH Ha YpOBHE CpenHero oOIero oOpa3oBaHHA
SBISIIOTCSL (pu3uyeckue Teopud ((HhOpMHPOBAaHHE NPEACTABICHUH O CTPYKType IOCTPOCHUS
duznyeckoil Teopuu, poiu (PYHIAMEHTAIBHBIX 3aKOHOB M IIPHHIIMIIOB B COBPEMEHHBIX
IPE/ICTaBICHUAX O MPHPOAE, TPAHUIAX NMPUMEHUMOCTH TEOPHH, JUIS ONHCAHUS €CTECTBEHHO-
HAyYHBIX SIBJICHUM U IPOLIECCOB).

CucTeMHO-JIeTENIbHOCTHBIN MOIX0 B Kypce (DU3MKU peain3yercs MpekIe BCero 3a CYET
OpraHM3ali IKCIEPUMEHTAIbHON JeATENbHOCTH oOyuaroummxcs. s 6a3oBoro ypoBHs Kypca
(GU3UKH — 3TO HCIIOJIb30BAHUE CHUCTEMBbI (POHTANBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB M
1ab0paTOPHBIX paboT, KOTOpPBIE B MporpamMme Mo (usnuke oOBEAMHEHBI B OOUIUN CIUCOK
YUYEHUYECKUX MPAKTHYECKHX paboT. BrineneHue B ykazaHHOM IepedyHe JabopaTOpHBIX paboT,
MMPOBOAVMMBIX MJId KOHTPOJIA MW OLCHKH, OCYHICCTBIACTCA YYaCTHUKaMH 06pa3OBaT€J'II)HOFO
mpolecca UCXos U3 0COOCHHOCTEH TUIAaHUPOBAHUSI U OCHaleHus kabuneTta gusuku. [Ipu aTom
oOecrieunBaeTcs OBJIAJCHHE OOYYaAIOLUIUMUCS YMEHHMSIMH HPOBOAMTH KOCBEHHBIE H3MEpEHUS,
WCCIICIOBAHMS 3aBHUCHUMOCTEH (DU3MYECKHX BEIWYMH W IOCTAHOBKY OIIBITOB TO TPOBEPKE
MPCATIOKCHHBIX TUIIOTES.

Bonbiioe BHUMaHME yaensercs pelieHr0 pacu€THBIX U KaueCTBEHHBIX 3an1ad. [Ipu sTom
JUIs pacu€THBIX 3a/1a4 MPUOPUTETOM SBIISIOTCS 3a/1a4 C SIBHO 3aJJaHHOM (PU3MYECKOH MOJIENbIO,
MO3BOJIAIOIINE IPUMEHATh U3yUYE€HHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJJHOTO pa3zelia Kypca,
TaK M MHTETpUpPYS 3HAHUS M3 Pa3HbIX pazfenoB. s KadecTBEHHBIX 3ajjauy MPHOPUTETOM
ABIIAIOTCS 3aJlaHusl Ha OOBSCHEHUE MNPOTEeKaHWs (QU3UYECKUX SBICHUM W TNPOIECCOB B
OKpY’Kalollel JKU3HHU, TpeOyrolue BBIOOpAa (U3MUECKOM MOAENu I CUTyalud MpaKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuum ¢ TtpeboBanusmu PI'OC COO k MmarepHaIbHO-TEXHHUYECKOMY
o0ecrneueHnIo yueOHoro mpolecca 6a30Bblii ypoBEHb Kypca (pU3UKK Ha YPOBHE CPEHET0 OOIIEeTo
00pa30BaHUs JIOJDKEH M3Yy4aThCsl B YCIOBHUSAX MPEIMETHOTO KabuHeTa (PU3MKH MM B YCIOBHUSX
MHTETPUPOBAHHOTO KaOMHETa MPEeIMETOB €CTECTBEHHO-HAYYHOIo IuKIa. B kabuHere (pusuku
JIOJDKHO OBITH HeoOxonumoe jabopaTopHoe 00OpYyJIOBaHWE JUIS BBIOJHEHHS YKa3aHHBIX B
porpaMMe 1o pu3MKe yUeHH4eCKUX MPAKTHUECKUX padoT U IEMOHCTPAIIMIOHHOE 000PYI0BaHHUE.



JlemoHcTpanMoHHOE  00OpyaoBaHHe (OPMUPYETCS B COOTBETCTBUU C MPHUHIUIIOM
MUHUMAJIBHON OCTaTOYHOCTH M 00ECIEeYMBAET MOCTAHOBKY MEPEUYUCICHHBIX B MPOrpaMMe Io
¢bu3nKe KIIOYEBBIX JIEMOHCTpAIMil IS HCCIEAOBAHUS M3Y4YaeMbIX SBJICHHI M IPOIIECCOB,
IMIUPUUYECKUX U (PYHIAMEHTATBHBIX 3aKOHOB, UX TEXHUUYECKUX MPUMEHCHHM.

JlaGopaTtopHoe 000pyAOBaHHE ISl YYCHUYECKUX PAKTUIECKUX paboT OpMHUPYETCs B BULIE
TEMaTHYECKHX KOMIUIEKTOB M oO0OecneyuBaeTcss B pPacuéTe OJHOTO KOMIUIGKTa Ha JBYX
oOyuaromuxcs. Temarndeckne KOMIUIEKTHI JIabopaTOpHOro 00OpyNOBaHUSA JOJDKHBI OBITh
HOCTPOEHBl Ha KOMIUICKCHOM HCIOJIBb30BAaHWU AHAJIOTOBBIX M IU(POBBIX MPHOOPOB, a TaKKe
KOMIBIOTEPHBIX H3MEPUTENBHBIX CUCTEM B BUIC IU(DPOBBIX TAOOPATOPHIA.

OCHOBHBIMU TIETISIMHU U3Y4EHUS (PU3UKU B 001IEM 00pa30BAHUY SIBIISIFOTCS:

dbopMupoBaHHEe HHTEpeca U CTPEeMJICHHS OOYyYaroIIMXCS K HAyYHOMY HW3YYEHHIO MPHUPODI,
pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

pa3BUTHE MPEACTABICHUN O HAYYHOM METOJe MO3HaHUS U (POPMHUPOBAHHE UCCIIEOBATEIHCKOTO
OTHOIIICHHUS K OKPYKAIOLIUM SIBJICHUSIM;

dbopMupOBaHNE HAYYHOTO MUPOBO33PEHHUS KaK pe3ylibTaTa U3yuyeHHUsI OCHOB CTPOCHUS MaTepUu U
byHIaMEHTAIBHBIX 3aKOHOB (DU3HKH;

dbopMupoBaHUe YMEHUI OOBSCHATH SIBJICHUS C UCTIOIb30BaHUEM (PU3NYECKUX 3HAHUN U HAYUHBIX
JI0Ka3aTeNbCTB;

dbopMupoBaHUE TPEACTABICHUNA O PONM (DU3MKHU ISl Pa3BUTUSA APYTUX ECTECTBEHHBIX HayK,
TEXHUKH U TEXHOJIOTH.

Joctuxenue 3THX Liejaed oOecreurnBaeTcs pelIeHHEM CIEAYIOLIUX 3aJad B IPOLEecce
U3y4eHUs Kypca (pU3MKU Ha YPOBHE CpeIHEro o0Iero o0pa3oBaHus:

MpUOOpETEeHUE CUCTEMbI 3HaHUN 00 00X (PU3NYECKHX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHSIX,
BKIIIOYass MEXaHHWKY, MOJICKYJSAPHYIO (HU3UKY, OSJICKTPOJAWHAMHKY, KBAHTOBYIO (GHU3UKY U
AJIEMEHTHI aCTPOPHU3UKU;

dbopMupOBaHHE YMEHUI NPUMEHATHh TEOPETUYECKHE 3HaHUS JUIsl OOBSCHEHUS (PU3MUECKUX
ABJICHUI B IIPUPOJE U JUISl IPUHATHUS IPAKTUYECKUX PEIICHUN B TOBCEIHEBHOM JKHU3HH;
OCBOEHHE CIIOCOOOB PEIICHUs Pa3IUYHbIX 3a/1a4 C SIBHO 33JaHHOM (PM3MYECKO MOJenblo, 3a1a4,
MOJPa3yMEBAIOIIMX CaMOCTOSITEIbHOE CO3/laHMe (PU3MUECKOW MOJENH, afeKBaTHOH YCIOBUSAM
3a/1a4H;

NOHUMaHWe (U3MYECKUX OCHOB M NPUHIUIOB JEHCTBUS TEXHUYECKUX YCTPOMCTB H
TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOLIYIO CPELY;

OBJIQJICHUE METOJaMH CAMOCTOSITENIbHOIO IUIAHHUPOBAHUS M HPOBENEHUS  (PU3MUYECKHX
HKCIIEPUMEHTOB, aHajlu3a W UHTEpIpeTalud WH(GOpMallUU, OIpENeIeHHs] JT0CTOBEPHOCTU
IIOJIyYEHHOTO pPEe3yJIbTaTa;

CO3JaHME YCIOBUM M Ppa3BUTHS YMEHUH IPOEKTHO-HUCCIIEN0BATENbCKOM, TBOPYECKON
JIEATEIbHOCTH.

Ha w3ydenne ¢usuku (0a30BBI YpOBEHB) Ha YPOBHE CpPEAHETO 00Immero oOpa3oBaHHS
orBojuTcs 136 yacos; B 10 kimacce - 68 yacoB (2 yaca B Henento),B 11 kmacce — 68 yacoB (2 yaca
B HEJIEIIIO.

[Ipennaraemslii B mporpaMme no ¢pu3nke nepedeHb J1abopaTOPHBIX U MPAKTHUECKUX padoT
SBIISIETCS PEKOMEHIOBAaHHBIM, YUYHMTENb JejaeT BbIOOp MpoBeAeHUs 1a0opaTOpHBIX paldoT U
OTIBITOB C Y4ETOM MHIUBUAYaTIbHBIX 0COOEHHOCTEN 00yUatOIUXCsl.



COAEP) KAHUE OBYUYEHMUSA
10 KJIACC
Pazgen 1. ®u3nka u MeTOAbI HAYYHOT'O MO3HAHUS

®usnka — Hayka o npupone. Hayunble MeTonbl Mo3HaHUs OKpyskarouero mupa. Pounb
9KCIIEPUMEHTA U TEOPHUH B MpoLIecce MO3HAHUS PUPOAbL. DKCIIEPUMEHT B (DU3HKE.

MonenupoBanue Quanyeckux siBieHUN u npoueccoB. Hayunsie runotessl. Ouznueckue
3aKOHBI ¥ TEOPUU. | paHHIIBI IPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [IpHHIIMIT COOTBETCTBUSI.

Poip m mecto ¢u3ukn B (QOpMHPOBAaHUM COBPEMEHHON HAay4yHOW KapTHHBI MHUpa, B
MPAKTUYECKOU IESITETLHOCTH JIIOICH.

Jlemoncmpayuu

AHajoroBbsie ¥ MU(PPOBBIC U3MEPUTEIIBHBIE TIPUOOPHI, KOMIIBIOTEPHBIC TATUHKH.
Pa3nen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannueckoe aBMKeHHE. OTHOCUTEIBHOCTb MEXaHWYEeCKOro nABmxkeHus. Cucrema
orcuéra. Tpaekropus.

[Tepemenienne, cKOpocTh (CpefHsisi CKOPOCTb, MTHOBEHHAs CKOPOCTb) M YCKOpEHHE
MaTepUaIbHOW TOYKH, UX MPOECKIUU HAa OCH CHUCTEMbI KOOpAMHAT. ClI0)KEHUE NEPEMEIEHUN U
CJII0’KEHHE CKOPOCTEM.

PaBHOMepHOe U PAaBHOYCKOPCHHOC HpHMOHHHeﬁHOC JABUKCHUC. rpa(i)I/IKI/I 3aBUCHUMOCTH
KOOpAUHAT, CKOPOCTH, YCKOPCHUS, ITYTU U IICPEMCIICHUSA MaTCpHaJIBHOfI TOYKHU OT BPEMCHU.

CBoOoaHoe majieHne. Y CKopeHrue CBOOOTHOTO TafCHUsI.
KpuBonuHueniHoe paBukeHHE. JI[BH)KEHME MAaTEpHAIBHOM TOYKM IO OKPYXHOCTH C
MIOCTOSTHHOM 110 MOJIYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTS, IMHEIHAs cKkopocTh. [lepnon u yactora

obpainenus. [leHTpocTpeMHuTEIbHOE YCKOPEHHE.

TexHnueckue ycTpoucTBa U MPAKTUYECKOE IPUMEHEHHE: CIIUIOMETD, IBHKEHUE CHAPSIOB,
LETIHBIE U pEMEHHBIE NIEpeayn.

Jlemoncmpayuu

Mopenb cucTeMbl 0TCU€Ta, MILTIOCTPAIIAS KHHEMAaTHYECKUX XapaKTEPUCTHK JBUKCHUSI.
[TpeoOpazoBanre ABMKEHUI C UCTIOIH30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AyXe U B pa3peKEHHOM MPOCTPAHCTBE.

Ha6J'IIOIleHI/IC JABMOXKCHUA TCJIA, 6pOIJ_ICHH01"O noa yriioM K ropu3oHTy U TOPU30HTAJIbHO.



H3mepenne yckopeHus cBOOOIHOTO MaJAeHHUS.

Hanpasnenue ckopocTu MpH IBUKEHUH 110 OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomoi

N3yuenre HepaBHOMEPHOTO JBMKEHHUS C 1IEJIbIO OMPEIEICHUSI MTHOBEHHOM CKOPOCTH.

I/ICCJIGI[OBEIHI/IC COOTHOLICHUA MCKIY IYTAMMU, HpOfII[eHHBIMI/I TCJIOM 3a MOCJIICA0BATCIbHBIC

paBHBIE TPOMEXKYTKH BPEMEHH IPH PABHOYCKOPEHHOM JBH)KEHUU C HAYaJbHOM CKOPOCTHIO,
PaBHOM HYJIIO.

N3yueHune nBUKEHUS IAPUKA B BA3KOU KUJKOCTH.
N3yuenue nBU>XKEHUS Tejaa, OPOLIEHHOT0 FOPU30HTAIBHO.
Tema 2. /lunamuxa

[Tpunumn otHocuTenbHOCTH ['anuned. [lepBoiit 3akoH HptoToHa. MHEpLIManbHbIE CUCTEMBI
oTcuéTa.

Macca Ttena. Cwuna. [lpuHuun cynepno3unuu cui. Btopoit 3akon HeroTona st
MaTepUaIbHOM TOUKHU. TpeTuii 3akoH HproTOHA 171 MaTepraibHbIX TOYEK.

3akoH BceMupHoro Tsarorenus. Cuna tsokectu. [lepBas kocMuueckasi CKOPOCTb.

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

Tpenue. Buapl Tpenus (okost, CkoibxeHus, kauenus). Cuia tperust. Cyxoe tpenue. Cuna
TPEHMsI CKOJIbXKEHUS U cuiia TpeHus nokos. Koadduuuent tpenus. Cuna conpoTUBIEHUS NPU
JBUKEHHUH TeNa B )KUAKOCTU WM rase.

HOCTYHaTCJ'IBHOG " BpalllaTCJIIbHOC ABUKCHUC a0COJIFOTHO TBép,I[OFO TCIIa.

MOMEHT CHJIBI OTHOCUTEIIBHO OCH BpalicHu. IIneyo cunsl. YciaoBus PaBHOBCCHUA TBépI[Ol"O
TCIa.

Texuuueckue YCTpOﬁCTBa U TPAKTUYCCKOC IIPUMCHCHUC: MMOAIIHUITHUKH, IBUKCHUC
HNCKYCCTBCHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBieHne nHEpLHH.

CpaBHeHue Macc B3aMMOJEHCTBYIOINX TE.
Bropoit 3akon Herorona.

N3mepenue cui.

Ciio)xeHue Cuil.



3aBUCUMOCTh CHJIBI YIIPYTOCTH OT AepopMariiu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOIbEME U NaJACHHUH.
CpaBHEHHME CUII TPEHUS TOKOS, KAUEHUS U CKOJIbKEHUSI.
VYcnoBus paBHOBeCHUs TBEPAOTO Tena. Buipl paBHOBECHS.
Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul
W3ydenne nBukeHMs OpycKa M0 HAKIIOHHOW TUIOCKOCTH.

HccnenoBanre 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HHKAIOUIMX B IMPY)KUHE M PE3UHOBOM
oOpasiie, oT ux aedopMaruu.

Hccnenoanue ycinoBuil paBHOBECUS TBEPAOTO TENA, UMEIOIIETO OCh BPALLICHUS.
Tema 3. 3aKkoHbl COXpaAHEHUA 8 MEXAHUKE

I/IMHy.]'ILC MaTepI/IaHBHOﬁ TOYKH (Teﬂa), CUCTCMbI MAaTCPHUAJIbHBIX TOYCK. I/IMHy.]'IbC CHJIBI 1
N3MCHCHHEC UMITYJIbCa TCJIA. 3aKkoH COXpPaHCHUS UMITYJIbCA. PeakTtuBHOC IBHIKCHHE.

Pabora cuinel. MOIIHOCTE CHIIBL.

Kunernyeckass sHeprus MarepuaabHOM TOukHu. Teopema 00 M3MEHEHMM KHUHETUYECKOU
JHEPrUu.

[TorenunanbHas 3Heprus. [loTeHnanbHas sHeprus ynpyro 1epopMUpPOBAaHHON MPYKUHBIL.
[TorennuanbHas sHeprus Tena BOIM3U MOBEPXHOCTH 3EMIIH.

HOTGHI_II/IaHBHBIe N HCIIOTCHIMAJIBHBIC CHIIBI. CBs3b pa6OTH HCIIOTCHIMAJIBHBIX CHJI C
H3MEHCHHEM MEXaHHISCKOM SHEPTHUU CUCTEMBI TCIIL. 3aKkoH COXpPAaHCHUMA MEXaHUYECKOM OHCPIUH.

Ynpyrue v Heynpyrue CTOJIKHOBEHUS.

TexHnueckue yCTpOMCTBA M IPAKTUYECKOE NMPUMEHEHHE: BOAOMET, KONEp, NMPYKUHHBIN
IIACTOJIET, BUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE IBIKEHUE.

[Tepexo MOTEHIIMATHHON YHEPTHH B KHHETUYECKYIO H 0OpaTHO.
Yuenuueckuii sxcnepumenm, n1abopamopvie pabomuol

N3yuenne abCONMIOTHO HEYNPYroro yaapa ¢ TMOMOIIBI0 JBYX OJMHAKOBBIX HHUTSHBIX
MAasITHUKOB.



HccnenoBanue cBsi3u pabOThl CHIIBI C HM3MEHEHHEM MEXaHMUYECKOW 3HEpPruu Tejla Ha
IIPUMEPE PaCTSKEHHS] PE3UHOBOT'O JKI'yTa.

Pa3nea 3. MoJsiekyasipaast pu3nKa 1 TepMOJIHHAMHUKA

Tema 1. Ocro6bl MOIEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE ITOJIOKEHHS MOJIEKYJISIPHO-KMHETUUECKOW TEOPUH M MX ONBITHOE 0OOCHOBAHUE.
Bpoynosckoe nsmxenue. Auddysusa. Xapakrep IBMKEHUS U B3aUMOJICHCTBUS YaCTHUL] BEIIECTBA.
Mogenu cTpoeHus ra3oB, KHUJIKOCTEN U TBEPABIX T U 00BICHEHHE CBOMCTB BEIIECTBA HA OCHOBE
TUX Mojieneil. Macca u pasmepsl moJiekyi. KonmnuectBo BemectBa. [loctosiHHas ABoraapo.

TermmoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Llenbcust.

Mopnens uneanpHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KMHETUYECKOW TEOpUHU
uaeanbHOro rasa. AOCOIIOTHas TemIeparypa Kak Mepa CpeiHed KHHETHYECKOH »Hepruu
TEIJIOBOTO IBMXKEHMS YacTull rasa. [llkana remneparyp KenbBuHa. ['a30Bble 3aK0HBI. Y paBHEHUE
MenneneeBa—Kuaneiipona. 3akon [lanprona. M3onponeccsl B uacanbHOM Ia3e ¢ MOCTOSHHBIM
KOJIMYECTBOM BemiecTBa. [ padudeckoe mpencTaBieHUE HM30IMPOIECCOB: HM30TEPMa, HM30X0pa,
nzobapa.

TexHnyeckue ycTpoHCTBa U MPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OAPOMETP.

Jlemoncmpayuu

OnBITHI, TOKa3BIBAIONIUE JHUCKPETHOE CTPOSHUE BemecTBa, (oTorpaduu MOJICKYIT
OpPTaHUYECKUX COCAMHEHUIA.

OmnbiTe! 0 AU(PY3UN KUAKOCTEH U Ta30B.

Mogenb OpOyHOBCKOTO JIBH>KCHHS.

Mopens onbita LlTepHa.

OnbIThI, OKa3bIBAIOLINE CYIIECTBOBAHNE MEKMOJIEKYIIIPHOTO B3aUMOACHCTBHSL.
Monens, nirocTpupyoniasi Ipupoay JaBJICHUS ra3a Ha CTEHKH COCyaa.

OnBIThI, HIUTFOCTPUPYIOLUE YPABHEHUE COCTOSHUS UACAIBHOTO ra3a, U30MPOLECCHI.
Yuenuueckuiui sxcnepumenm, nabopamopmule pabomoi

OmnpeneneHre Macchl BO3JyXa B KIAcCHOHM KOMHAaTe Ha OCHOBE H3MEpeHHuil o0béMa
KOMHATBI, JIaBJICHHUS U TEMIIEPATyPhl BO3/IyXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEKY MTapaMeTpaMU COCTOSIHUSL Pa3peKeHHOT0 rasa.
Tema 2. Ocnosvt mepmoouHamuKu

TepmonnHamuueckass cucteMa. BHYTpeHHs SHEprusi TEPMOJMHAMHYECKOW CHCTEMBI U
cnocoObl e€ u3mMeHenus. KoanuecTBo TemaoTel U padota. BHyTpeHHss sHEprusi 0AHOATOMHOTO



UJeaTbHOTO Ta3a. Busl Temmonepenadyu: TEIIONPOBOIHOCT, KOHBEKITUS, U3TydeHHE. Y IenbHas
TEII0EMKOCTH BelecTBa. KonudyecTBo TEIIOTHI MPpH TeIUIonepeaaye.

[Tonsitre 06 anunabaTHOM Mporiecce. [1epBrIit 3akoH TepMoguHamMuKu. [IprMeHeHne nepBoro
3aKOHa TEPMOJAMHAMUKH K H301poleccaM. ['paduueckas unTepnperanus paboThl rasa.

Bropoii 3akoH TepmonuHamuku. HeoOpatuMocTs npoieccoB B MpUpo/IE.
Tennobie MammHbl. [IpyHIKTIBL JelicTBUS TEMIOBBIX MamuH. [IpeoOpazoBanus sHEprun B
TeIJIOBBIX MammrHaX. KoaddumnueHT mone3noro aerctpus TerioBoi mamuuel. [{ukn KapHo u ero

KO3(PPHUILIMEHT MMOJIE3HOTO ACUCTBUS. DKOJOTHUECKUE MPOOIIEMBI TETNIOIHEPTETUKH.

TexHudeckue yCTpOMCTBA M IPAKTUYECKOE IMPUMEHEHHUE: JBUIaTellb BHYTPEHHETO
CropaHusi, ObITOBOI XOJOJMIBHUK, KOHAULIMOHED.

Jlemoncmpayuu

M3MeHeHne BHYTpEHHEW SHEPrHHM Teja TPU COBEPIICHUH pPAaOOTHI: BBUIET MPOOKH H3
OYTBUIKH O] ICHCTBUEM CIKAaTOTO BO3yXa, HarpeBaHue a¢upa B JaTYHHOU TpyOKe MyTEM TpEeHUS
(BUICOIEMOHCTpALIHS ).

N3meHenne BHyTpeHHEH SHEpruu (TEMIEpaTyphbl) TeNa NP TEIIonepeaaye.

OnbIT 110 a7MabaTHOMY PacIIMPEHUIO BO3/1yXa (OIBIT C BO3AYLIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, TBUTATENSI BHYTPEHHETO CTOPaHUsl, PEaKTUBHOIO ABUTATEIs.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne y1enbHON TEIIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Pazosvie nepexoont

[Tapoo6pa3oBanue u koHaeHcalusa. Vcriapenue u kunenue. AOGCOTIOTHAS U OTHOCUTEIIbHAS
BJIQXKHOCTh BO3Ayxa. HachlmeHHbIM map. YaenpHas TemioTa mapooOpa3oBaHus. 3aBHCHUMOCTH
TEMIEPATYPbI KUIIEHUS OT JaBJICHUS.

TBépnoe Teno. Kpucrammmyeckue u amopgHbie Tena. AHU30TPONHS CBOMCTB KPHUCTAJLIOB.
Kunkue kpucraminsl. CoBpemMeHHble MaTepuanbl. [lmaBneHune u Kpucramumzauus. Y AelbHas
TeruioTa miasiaeHus. Cyonumanus.

YpaBHeHUEe TeII0Boro HagaHca.

TexHnyeckue ycTpoMcTBa M NPAKTHUECKOE NPUMEHEHHE: TUTPOMETP U ICUXPOMETP,
KaJIOpUMETP, TEXHOJIOTUH MOJTYUYEHHS] COBPEMEHHBIX MaTepUaioB, B TOM YHCIIE HAHOMATEepUaloB,
Y HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiiCTBa HACHIIIEHHBIX MTAPOB.

Kumienne IIpU MMOHMKCHHOM JIaBJICHUU.



CrniocoObl U3MepeHus BIKHOCTH.
Habmroienue HarpeBaHus U MJIaBJICHUS KPUCTAITMUYECKOTO BEIIECTBA.
JleMoHCTpanusi KpUCTaIIOB.
Yuenuueckuu sxcnepumenm, nabopamopmvie pabomol
H3mepeHne OTHOCUTEIHHON BIQKHOCTH BO3/IyXa.
Paznen 4. DaekTpoanHaMuka
Tema 1. Dnexmpocmamuka

OJNeKTpu3anusa Tell. OJEKTpUYeCKud 3apsia. JBa BHUJa SIEKTPUYECKHX — 3apsIOB.
[IpoBOIHUKY, TUDIEKTPUKH U MOTYTPOBOAHUKU. 3aKOH COXPAHEHUS AIEKTPUUECKOTO 3apsijia.

B3aumopneiicteue 3apsgoB. 3akoH Kynona. TodeuHbll  3neKTpUYecKHil  3apsi.
Onexkrpuueckoe nose. HanpsokéHHocTh anekTpuueckoro nossd. IlpuHnmn cyneprnosunuu

ANEKTPUYECKUX MOJIeH. JINHNKM HaNPsyKEHHOCTHU IEKTPUYECKOTO MOJIA.

PabGota cun QJICKTPOCTATHYCCKOI'O ITOJIA. ITotenuan. Pa3HOCTh MOTEHIIUAIOB. HpOBOI[HI/IKI/I
N JUDJICKTPHUKHU B SJICKTPOCTATUYCCKOM IT0JIC. I[I/IBJIGKTPI/I‘-IeCKaH MMPOHUITACMOCTb.

OnektpoéMkocTb. KonaeHcaTop. DIEKTpOEMKOCTh IIJIOCKOTO KOHJEHCATOpa. DHEprus
3apsDKEHHOTO KOHJICHCATOopa.

TexHnyeckue yCTpOHCTBA M IPAKTUYECKOE INPUMEHEHHE: JJIEKTPOCKOI, JIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3allUTa, 3a3€MJIEHHE 3JIEKTPONpPHOOpPOB, KOHAEHCATOp, KONUPOBAIbHBIN
anmnapar, CTpyHHBIN IIPUHTED.

Jlemoncmpayuu

VYCeTpoiCTBO M MPUHIHAII JEHCTBUS dJIEKTPOMETPA.

B3anmoneiicTBre HadIEKTPU30BAHHBIX TEIL.

DIEKTPUUECKOE MOJIE 3apsKEHHBIX TEll.

IIpoBOIHUKY B JIIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTHIECKast 3allnTa.

JIMdNIeKTPUKY B DJIEKTPOCTaTUYECKOM ITOJIE.

3aBUCHUMOCTh 3H€KTpOéMKOCTI/I IIJIOCKOT'0 KOHACHCATOPA OT IJIomaau IiIaCTuH, paCCTOAHUA
MCKAY HUMHU U ,[[HBHCKTpH‘-ICCKOﬁ MIPOHUIIAaCMOCTH.

SHCpFI/IH 3apsKCHHOI'O0 KOHACHCATOpPA.

Yuenuueckuiui sxcnepumenm, nabopamophule pabomoi



H3mepenue 31eKTpoEMKOCTH KOHIEHCATOpa.
Tema 2. Ilocmoannwiit 3nexkmpuueckuii mok. Toxu 6 paznuunvlx cpeoax

DJNIEKTPUYECKHIA TOK. YCIIOBHUS CYIIECTBOBAHHUS 3JCKTPHUECKOrO TOKA. MICTOYHHMKH TOKa.
Cuia Toka. [1ocTOSSHHBIH TOK.

Hanpspkenue. 3akon Oma Jy1st ydacTKa Lenu.

:‘)J'ICKTpI/ILIeCKOC COIIPOTUBJICHUC. y,I[eJ'IBHOG COIIPOTHUBJICHUE BE€HOICCTBA.
HOCHGI[OB&TG.HBHOG, napajjiCjibHOC, CMCIIAHHOC COCAMHCHUE TPOBOJHHUKOB.

Pabota snexkTpuueckoro Toka. 3akoH [[xxoyns—JIenna. MOMHOCTb 371€KTPUUYECKOTO TOKA.

DIIEKTPOABUKYILAs CUJIa U BHYTPEHHEE CONMPOTUBIECHUE UCTOYHUKA TOKA. 3akoH Oma st
MOJIHOM (3aMKHYTOM) asekTpuueckoil nenu. KopoTkoe 3aMbikaHue.

DIIeKTPOHHAs MPOBOAUMOCTD TBEPABIX METAUIOB. 3aBUCUMOCTDH COITPOTHUBIICHHS] METAJJIOB
oT Temneparypbl. CBEpXIIPOBOINMOCTb.

SJIGKTpI/ILIeCKI/Iﬁ TOK B BaKyyM¢€. CsoiicTBa SJICKTPOHHBIX ITYYKOB.

[TonynpoBonHuku. CoOCTBEHHass M NpPUMECHas MPOBOJUMOCTH IMOJIYIPOBOJHUKOB.
CgoiictBa p—Nn-nepexoaa. IloxynpoBogHUKOBbBIE TPHUOOPBHI.

DNEeKTpUUECKUii TOK B pacTBOpax MW pacijaBax dJIEKTPOJUTOB. DJIEKTPOIUTHYECKAsS
JUCCOIHAIUS. DIEKTPOJIU3.

DnexTpuueckuil Tok B razax. CaMoCTOSATENbHBIA U HECAMOCTOATEIbHBIN pa3psaa. MoaHus.
ITna3zma.

TexHuuecKkue yCTpoCTBa U MPAKTHUYECKOE MPUMEHEHUE: aMIIEPMETP, BOJIBTMETP, PEOCTAT,
UCTOYHUKMA TOKa, OJEKTPOHArpeBaTelbHbIE TMPUOOPHI, OSJIEKTPOOCBETUTEIbHBIE MPUOOPHI,
TEPMOMETP  CONPOTHUBIICHUS, BAKyyMHBIA  JHOJ, TEPMHUCTOPHI U  (OTOPE3UCTOPHI,
MOJTYTIPOBOJIHUKOBBIN TUOJ, T'AJIbBAHUKA.

Llemoncmpayuu

I/I3MepeHHe CHJIbI TOKA U HAIIPSZKCHUS.

3aBHCHMOCTD COIIPOTUBJICHUA NUWIMHAPHUYCCKUX IMPOBOJHUKOB OT JIWHBI, IIJIOIIAaAN
MOIICPECUYHOTO CCUCHUSA U MaTCpUaJia.

CMmemanHoe COCAUHCHUC ITPOBOJHUKOB.

Hp}IMOC HU3MCPCHUC BJICKTpO,Z[BI/I)KyH_Ieﬁ CHIJIBI. KOpOTKOC 3aMbIKaHUEC TaJJbBaHHUYCCKOI'O
3JICMCHTA U OLICHKA BHYTPCHHCTO COIIPOTUBJICHUSA.

3aBHCHMOCTD COIMMPOTHUBJICHUA MCTAJIJIOB OT TCMIICPATYPHIL.

HpOBO,Z[I/IMOCTB OJICKTPOJIUTOB.



NckpoBoii pa3psan U MpoOBOJUMOCTb BO3/1yXa.

OaHOCTOPOHHSIS MPOBOJIUMOCTD JTUOJIA.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomoi

N3yuenue cMeaHHOTO COeIMHEHUS PE3UCTOPOB.

I/I3MepeHHe BHGKTpOI[BI/I)KyH_Ieﬁ CHJIbl HCTOYHHKA TOKAa U €0 BHYTPCHHCTO COIIPOTUBJICHUA.
Hab6monenue anexrpoinusa.

MexnpeaMeTHbIe CBS3H

Uzyuyenune kypca ¢usuku 0O6a3zoBoro ypoBHsS B 10 kjacce OCYIIECTBISIETCS C y4ETOM
COJICPIKATEIBHBIX MEKIPEIMETHBIX CBS3€M C KypcaMH MaTeMaTUKH, OWOJIOTUH, XHUMHUHU,
reorpauu ¥ TEXHOJOTHU.

Mesicnpeomemnvle nouwsamusi, CBSI3aHHbIE C W3YYCHHEM METOJOB HAyYHOTO IO3HAHUS:
sBIICHUE, Hay4YHbId (pakT, rumore3a, Qu3uUeckas BEIMYUHA, 3aKOH, TEOPHsI, HAOIIOICHHE,
3KCTIIEPUMEHT, MOJICIIMPOBAHUE, MO/IEIb, U3MEPEHHUE.

Mamemamuxa: penieHue CUCTEMbI YpaBHEHUH, JIMHEHAs (yHKIIMSI, Tapadoiia, Turnepooa,
uX rpaduKy U CBOWCTBA, TPUTOHOMETPpUUYECKUE (PYHKIIUU: CUHYC, KOCHHYC, TAHT€HC, KOTaHTeHC,
OCHOBHO€ TPUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPHI U WX MPOEKIHUU HA OCH KOOPJIUHAT,
CJIO)KEHHE BEKTOPOB.

buonoeusn: MexaHndyeckoe JBM)KEHUE B JKUBOW mpupone, Juddysus, ocMoc, TeII000MeH
JKUBBIX OPraHU3MOB (BHJIbI TEILJIONEPENAYH, TEIJIOBOE PABHOBECHE), SJIEKTPUUECKHUE SBJICHUS B
JKUBOU IIPUPOLE.

Xumus: AUCKPETHOC CTPOCHUC BCUIECCTBA, CTPOCHUC AaTOMOB W MOJICKYJI, MOJIb BCIICCTBA,
MOJIAApHass Macca, TCIIJIOBBIC CBOMCTBaA TBépI[I)IX TCI, )KHI[KOCTCﬁ U Ta30B, JJICKTPHUYCCKUC
CBOMCTBaA MCTAJUIOB, DJICKTPOJIUTUYCCKAsA JUCCoUaluAa, rajiBaHUKa.

l'eocpaghus: BNaxXxHOCTb BO3/1yXa, BETPbI, 0apOMETpP, TEPMOMETP.

Texnonocus: npeodpa3oBaHKUE ABUKEHUH C UCIOJIb30BAHUEM MEXAHU3MOB, YUET TPEHUS B
TEXHUKE, MOIIUIHUKY, HCIOJIb30BAHMWE 3aKOHA COXPAHEHUs HMIIyJbca B TEXHUKE (pakera,
BOJOMET M Jpyrue), JBUTATelb BHYTPEHHEro CropaHus, mapoBas TypOuHa, OBITOBOM
XOJIOIMJIBHUK, KOHIUIIMOHEP, TEXHOJIOIMH MOJIyYE€HUsI COBPEMEHHBIX MATEPHAJIOB, B TOM YHUCIIE
HaHOMAaTEepPHAJIOB, W  HAHOTEXHOJOIMH,  DJJEKTPOCTATHYECKas  3alluTa,  3a3eMIICHHE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBI MNpHUHTEp, dJIEKTpOHArpeBarelbHble MPHOOPHI,
AIIEKTPOOCBETUTENbHBIE TPUOOPHI, TaTbBAHUKA.

11 KJIACC
Paznen 4. DaekTpoanHaMuka

Tema 3. Maznummnoe none. I1eKmpomMazHUMHAA UHOYKYUA



ITocTossHHBIC MarHuTHl. B3anMoaeHCTBHE IOCTOSHHBIX MAarHMTOB. MarHuTHOE TOJE.
Bekrop marauTHOM MHAYKIMU. [IpyHIMI Cyneprno3uiy MarHUTHBIX TOJIEH. JIMHUKM MarHUTHOU
nHAyKIuy. KapTrHa TMHUNA MAarHUTHON MHIYKIMH TOJISI TOCTOSTHHBIX MarHUTOB.

MaruutHoe mnoje NpoBOJHMKA ¢ TOKOM. KapThHa JMHHMA MHAYKUIHMM MArHUTHOTO TOJIS
JUIMHHOTO TPSIMOTO IMPOBOJIHUKA M 3aMKHYTOTO KOJBIEBOT'O NMPOBOJAHHMKA, KATYIIKH C TOKOM.
OnbiT OpcTena. BzaumoielicTBrUe MPOBOJIHUKOB C TOKOM.

Cuna Amnepa, e€ MOIyJIb U HaIIPaBIICHUE.

Cuna JlopeHua, e€ wmonayidb M HampablieHHE. JIBUKEHUE 3apsHKEHHOM YacTUIlbl B
OJIHOPOJTHOM MarHuTHOM mojie. PabGora cumsr JlopeHnia.

SIBcHME DNEKTPOMAarHUTHOM MHAYKOMHM. [IOTOK BEKTOpa MAarHUTHOW HWHIYKIHH.
DNEKTPOABMKYIIAS CUJIa MHAYKLUNHU. 3aKOH 3JIEKTPOMarHUTHOM uHAyKuuu dapanes.

BuxpeBoe snexTpuueckoe mose. OJIEKTPOJIBMXKYIAs CUjia HHIYKUUU B IPOBOJHUKE,
JBIKYLIEMCS IIOCTYIIATEIbHO B OJHOPOJIHOM MarHMTHOM II0JI€.

IIpaBuno Jlenna.

I/IHIIYKTI/IBHOCTI). SIBnenue CaMOUMHAOYKIHNH. BHeKTpOI{BI/I)KYHIaSI CHJia CaMOMHAYKIHH.
3H€pFI/I$[ MAarauMTHOIO ITOJIA KaTyIIKH C TOKOM.

DIEKTPOMAarHuTHOE IO0JIE.

TexHuueckue YCTpOfICTBa n  IPAaKTHYCCKOC IIPUMCHCHHUC. IIOCTOAHHBIC MArHUTEHI,
SJICKTPOMAIrHMThI, DJICKTPOABUT'ATCIIb, YCKOPUTCIIN JICMCHTAPHBIX YaCTUL[, MHAYKIWOHHAA IICYb.

Jlemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHUE AIEKTPOHHOTO MTy4YKa MarHUTHBIM T1OJIEM.
JIuHUY MHOYKIUMY MarHUTHOTO TOJIS.
BzaumopericTBue AByX NPOBOJIHUKOB C TOKOM.

Cuta Amriepa.

HerictBue cuitbl JIopeHIia Ha MOHBI JIEKTPOJIUTA.
SIBneHue 3NeKTPOMarHuTHOM MHIYKIUU.

IIpaBuno Jlenna.

3aBHCHMOCTD SHCKTpOI[BI/I)Ky'H_[eﬁ CUJIBI MHAYKIIUKU OT CKOPOCTU U3MCHCHUA MArHUTHOTO
IIOTOKaA.

SIBnenue CaMOMHAOYKIHNH.



Yuenuueckuii sxcnepumenm, nabopamopnvle pabomuol

W3y4yeHre MarHuTHOTO TOJISl KaTYIIKHU C TOKOM.

HccnenoBanue neiicTBUS MOCTOSIHHOIO MAarHUTa Ha paMKy C TOKOM.

HccnenoBanue sBJIEHUS JIEKTPOMArHUTHONW MHAYKIIHH.
Paznen 5. KoJsieOanus u BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHumHsle Koa1e0anus

Konebartenbnas cucrema. CBoOoaHble MexaHMueckue kojebanus. [apMmoHuveckue
konebanus. Ilepmon, wactora, amrumtyna u ¢asa konebanuid. IlpyXMHHBI MasTHUK.
MareMaTnyecknii MassTHUK. Y paBHEHHE rapMOHUYECKUX Kojiebanuii. [IpeBparienre sHepruu npu
rapMOHUYECKHUX KOJICOAHUSX.

Konebarenbubiii  kKOHTYp. CBOOOJHBIC JJIEKTPOMArHUTHBIC KOJICOAHWS B WICATHLHOM
KOJe0aTeIbHOM KOHType. AHAJOTUSl MEXKIY MEXaHWYeCKUMH U DIEeKTPOMarHUTHBIMU
kosebanusmMu. @opmyna TomcoHa. 3aKOH COXpaHEHHS SHEPTHH B HICATLHOM KOJeOaTeITbHOM

KOHTYPC.

[IpencraBieHue o 3aryxarouux KojeOaHHsIX. BbIHyX/IeHHbIE MeXaHUYECKHue KojeOaHMs.
Pe3onanc. BeiHyXIeHHBIE 2JIEKTPOMArHUTHBIE KOJIEOaHMUS.

[lepemennbiii Tok. CHHYyCOMIAJbHBIA NEPEMEHHBIM TOK. MOIIHOCTh NEPEMEHHOIO TOKA.
AMIUTUTYTHOE U JIEHCTBYIOIEE 3HAUCHNUE CUJTBI TOKA U HAMIPSKEHUA.

Tpaunchopmarop. IlpousBoncTBO, mepemaada U MOTPEOJICHHUE AIICKTPUUCCKONW DSHEPTUU.
DKOJIOTMYECKUE PUCKH TPU MPOU3BOACTBE 3JIEKTpo3HEepruu. KynpTypa wHCHOIb30BaHUS

ANEKTPOIHEPTUU B MOBCEAHEBHOM )KU3HH.

TexHudeckue yCTpPOMCTBA M IPAKTHYECKOE TNPHUMEHEHHWE: JIIEKTPUYECKUH 3BOHOK,
TeHepaTop MEPEMEHHOIO TOKA, IMHUHU JJIEKTpoIiepeaay.

Jlemoncmpayuu

Hccnenoanue napaMeTpoB KojaeOaTenbHON cUCTeMBbl (IPYKUHHBINA MM MaTeMaTH4YECKHM
MasITHHK).

HaGnronenue 3atyxarommx KojaebaHuil.
HccnenoBanmne CBOMCTB BBIHYKIEHHBIX KOJIEOaHUH.
Hab6nronenue pezonanca.

CB00OOIHBIC PTIEKTPOMArHUTHBIC KOJICOAHUSI.

OcmumorpaMMbl — (3aBUCMMOCTH  CHJIBI  TOKAa ¥ HAMNPSDKEHUS OT BPEMEHH) IS
AIIEKTPOMArHUTHBIX KOJICOAHUMN.



Pe3onanc mpu mocienoBaTeNbHOM COEAMHEHHHM PE3UCTOpa, KATYIIKH HMHIYKTUBHOCTH H
KOH/JIEHCATOopA.

Mogenb TMHAN 3IEKTPOIIepeauH.
Yuenuueckuii sxcnepumenm, rabopamophule pabomul

HccnenoBanue 3aBHCUMOCTH TIEpUOJIa MaJIbIX KOJeOaHMi rpy3a Ha HUTH OT JJIMHBI HUTH U
Macchl Tpy3a.

HccnenoBanue NNEPpEMCHHOIO TOKa B INCIIM M3 MOCJICIOBATCILHO COCTMHEHHBIX
KOHACHCAaTOopa, KaTyIIKHU U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHbBIE 60TIHbL

MexaHuueckue BOJIHBI, YCI0BUA paciipocTpaneHusd. Ilepuon. CkopocTs pacnpocTpaHEeHUs
U JuMHa BojHbl. [lomepeuHble M MpoAOibHbIE BOJHBL MHTepdepeHuus u audpakuus
MEXaHUYECKUX BOJH.

3Byk. CkopocTb 3ByKa. ' poMKkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

ONEeKTPOMarHUTHbIE BOJHBI. Y CIIOBUS M3IY4YEHMsI 3JEKTPOMAarHUTHBIX BOJIH. B3anmuas
opueHTalus BeKTopoB E, B, V B anexkTpomarHuTHO BosHe. CBOWCTBA 31€KTPOMAarHUTHBIX BOJIH:
OTpakeHME, INpeJoMJIeHHe, nojspuzauus, audpakuus, uHTeppepeHuus. CKopocTh

QJICKTPOMAaruuTHBIX BOJIH.

[Ikana 37eKTPOMAarHUTHBIX BOJH. [IpuMeHEHHE >JIEKTPOMArHUTHBIX BOJIH B TEXHHUKE U
OBITY.

[TpuHIMIIBI pagOCBSI3U U TeleBUACHUS. Pagronokanms.

DNEeKTPOMarHUTHOE 3arps3HEHUE OKPYKAIOIIeH cpe/ibl.

TexHUYecKrue YCTPONCTBA M IMPAKTUYECKOE MPUMEHEHHUE: MY3bIKAJIbHBIC WHCTPYMCHTHI,
yIbTPa3ByKOBash JUArHOCTHKA B TEXHUKE W MEAHIIMHE, pajaap, paAuoONpUEMHUK, TEJIEBU30D,
anTeHHa, Tenegon, CBU-meusb.

Jlemoncmpayuu

OO6pa3oBaHue U pacnpoCTpaHEHUE TTOTIEPEUHBIX U TTPOJIOJIBHBIX BOJIH.

Koneo6:mromieecs Teno Kak HCTOUYHUK 3BYKa.

Habmronenne oTpakeHus U IPETOMIICHUSI MEXaHUYECKUX BOJH.

Ha6monenue nuatepdepeHyu u AUGpaKkiind MEXaHHUYECKUX BOJH.

3BYKOBOM PE30HAHC.

HaOmoieHne CBS3M TPOMKOCTH 3BYKa M BBICOTBI TOHAa C aMIUTUTYJIOM W YacTOTOM
KOJIeOaHUiA.



HccnenoBanue  CBOMCTB — AIIEKTPOMArHMUTHBIX — BOJIH:  OTPaKEHHE, IPEIOMIICHHE,
noJsipu3anus, Tudpakuus, tHTepdepeHus.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsmonuHeiiHOe pacpocTpaHEHUE CBETA B OJJHOPOJIHOM cpefe.
JIyd cBera. ToyeyHBI UCTOYHUK CBETA.

OtpakeHue cBeTa. 3aKOHBI OTpakeHUs cBera. [locTpoeHue HM300paKCHUH B ILIOCKOM
3epKaje.

[Ipenomnenue cBeTa. 3akOHBl NIPEJTOMIICHUS CBeTa. AOCOJIOTHBIM  IOKa3aTesb
npenomienud. [losHoe BHyTpeHHee oTpaxeHue. [IpenenbHbIl yroja IMOMHOTO BHYTPEHHETO
OTpPa’KEHUS.

Hucniepcus cera. CiioxkHBIN cocTaB Oemmoro ceta. LIBer.

CoOwupatomue © pacceuBaromue JUH3BL. ToHkas nuH3a. DOKYyCHOE pAacCTOSHUE U
ONTHYECKasl CHJIa TOHKOW JUH3BL. [locTpoeHrne n300paxeHuii B cCOOMPArOIIUX U PACCEUBAIOIINUX
nuH3ax. PopMyIia TOHKOMW JIMH3BI. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPUUYECKOU ONTHKH.

BonnoBass omnrtuka. UaTepdepenmmst cBera. KorepeHTHBIE HMCTOYHUKH. Y CIIOBUS
HAOII0/IEHUSI MAKCUMYMOB 1 MUHUMYMOB B UHTEP(PEPEHIIMOHHON KapTUHE OT JBYX CHH(A3HBIX

KOTICpCHTHBLIX HCTOYHUKOB.

Hudpakmus cera. JudpakuuonHas pemérka. YciaoBue HAOMIOIEHHUS TJIaBHBIX
MaKCHMYMOB IIPH TaICHU MOHOXPOMATHYECKOTO CBETa Ha JU(PPAKIIMOHHYIO PEIIETKY.

ITonspusanus ceera.

TexHudeckue yCTpPOWCTBAa W MPAKTHUYECKOE TPUMEHEHWE: OYKH, Jiymna, (oroammapar,
NPOEKIMOHHBIN armnapaT, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAs ONTHKA, TU(paKIIMOHHAS PEeLIETKA,
HOJIIPOULL.

Llemoncmpayuu

[TpsimonuHEHOE pacnpOCTpaHEHUE, OTPAKEHUE U IMpejIoMieHHe cBera. Onrtuueckue
npuOOopBI.

[TonHOE BHyTpeHHEe oTpaskeHHe. Mozienb CBETOBOIA.
HccnenoBanue CBONCTB N300pakeHU B JTHH3AX.
Monenu MUKPOCKOTIA, TeIECKOTIa.

Hab6mronenue untepdepeHinm cera.

Hab6nronenue nudpakuuu cBera.

Hab6nronenue aucnepcun cBera.



[Tonydenue criekTpa ¢ HOMOIIBIO MPU3MBI.

[TomyueHue cekTpa ¢ TOMOIIBI0 TUPPAKITMOHHONW PEIIETKH.

Hab6nronenue nonsipusamuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopvie pabomuol

N3mepenue nmokazaresst IpeioMICHUs CTEKJIA.

HccnenoBanue CBOWCTB N300paKCHUHN B JIMH3AX.

HabGnronenue aucnepcun cBeTa.
Pa3znen 6. OcHOBBI crienMaJIbHOM TEOPHUH OTHOCHUTEILHOCTH

['paHunbl PUMEHUMOCTH KJacCU4ecKoll MexaHuku. llocTynaTel cnenuanbHOW Teopuu
OTHOCHUTEJIbHOCTH: WHBAapPUAHTHOCTh MOJYJISl CKOPOCTM CBE€Ta B BaKyyMe, MPUHIUII
OTHOCHUTEIBHOCTH ODHHIITEHHA.

OTHOCUTEIBHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHHU M COKPAIIEHUE JJTUHBI.

DHEprusi U UMITYJIbC PEISITUBUCTCKON YaCTHUIIBI.

CBs13b MacChl ¢ YHEPTUEH U UMITYJILCOM PEISITUBUCTCKOMN YaCTUIIBI. DHEPTHs TTOKOSI.
Paznen 7. KBanroBasi pusuka

Tema 1. Dnemenmol K6AHMOGOU ONMUKU

®oronsl. ®opmyna [1nanka cBsi3u >HEPruM POTOHA C €TO YACTOTOW. DHEPTUS U UMITYIIbC
dboToHa.

OtkpbiTie U uccienoBanue (otordpdexra. Ombitel  A. I'. CromeroBa. 3aKkoHBI
dotoaddekra. YpaBuenue DitHmreitHa s hotodddekra. «Kpacnas rpanuia» pororddexra.

Hasnenue ceera. Onbith [1. H. JleGenena.
XUMHYECKOE ICMCTBHE CBETA.

TexHuyeckue yCTpOWCTBA W TPAKTHUECKOE MpUMEHEeHHUe: (OTORNIEMEHT, (POTOAATUHK,
coJIHEeUHas OaTtapesi, CBETOIUOI.

Jlemoncmpayuu

®doTor(hPeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.
HccnenoBanue 3ak0HOB BHEIIHETo GpoToaddexra.
Cseroauo.

Conneunas Oarapes.



Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopaa mo paccesHuro o -uactui. Ilnanerapnas
mogens atoMa. Iloctynarel bopa. Vsnyyenue u mornomenue GOTOHOB IPU MEPExoje aToMa ¢
OJIHOTO YPOBHS dHEpruu Ha Apyroi. Bunel ciektpoB. CriekTp ypoBHEH 3HEpTUU aTOMa BOJ0PO/Ia.

BonHoBbie cBoiicTBa yactuil. Bonubl ae bpoins. KoprnyckylisipHO-BOJHOBOM J1yaau3M.

CroHTa"HHOE U BBIHYXACHHOC U3JIYUCHUC.

TexHudyeckue yCTpPOMCTBA M IPAKTUYECKOE IIPUMEHEHUE: CIIEKTPAJIBHBIA  aHaIu3
(criexTpockoI), 1a3ep, KBAHTOBbIM KOMIIBIOTEP.

Jlemoncmpayuu

Mopnens onbita Pesepdopra.

Ornpezenienne JIMHBI BOJTHBI Jlazepa.

HabGmronenue nuHeRvaThiX CIIEKTPOB U3TyUCHHUS.
Jlazep.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi
Habmroienue nuHeRvyaToro cexkTpa.

Tema 3. Amomnoe sa0po

3KCH€pI/IM€HTI>I, JAOKa3bIBAOIIUE CJIOKHOCTb CTPOCHUA dapa. OTKpBITI/Ie PaarnOaKTUBHOCTH.
OnbIThI Pe3ep(1)0pna 10 OIIPCACIICHUIO COCTaBa PaUOAKTUBHOI'O U3JTYUYCHUS. CsoiicTBa aJ'H:»(I)a',
6CTa', raMmma-us3JIyudcHU . Bausaue PAaAOAKTUBHOCTH HA KUBBIC OPraHU3MBI.

OTtkpeiTHE TPOTOHA U HelTpoHa. HykimonHas mozaens snpa [ eizen6epra—Banenko. 3apsi
anpa. MaccoBoe uuncio sapa. M3oTomnsl.

Anbda-pacniaa. DNEKTPOHHBIM M MO3UTPOHHBIN OeTa-pacnaa. ['amMma-uznyuyeHue. 3aKOH
PaTMOaKTUBHOTO pacraja.

OHeprust cBSI3M HyKJIOHOB B sizipe. SnepHble cuiibl. JledekT Macchl spa.
Snepusle peakuuu. [lenenue u CUHTES AIED.

SAnepusiii  peaktop. Tepmosaepubiii cunTe3. [IpoGieMbl M THEPCHEKTHBBI  SIEPHON
DHEPreTUKHU. DKOJIOTUUECKUE ACTIEKTHI ACPHON SHEPTETHKHU.

SJICMCHTapHLIC YaCTHUIIEBI. OTKpLITI/IC o3uTpOHaA.
Mertoanl Ha6JHOIlCHI/I}I U pCrucTpanmu 3JICMCHTAPHBIX YaCTHII.

@dyHIaMeHTalbHbIE B3auMOeiCTBUS. EqUHCTBO (hr3nueckoi KapTHHBI MUpA.



TexHuuyecKkue yCTpOMCTBAa M MPaKTHYECKOE NMPHUMEHEHHE: JTO3UMETpP, Kamepa BuibcoHa,
SZICpHBIN peakTop, aToMHasi bomoOa.

Jlemoncmpayuu

Cu€TYrK HOHUBHUPYIOIIUX YACTHII.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

HccnenoBanue TpekoB vacTuil (110 TOTOBBIM (GoTorpadusim).

Pa3znen 8. DiieMeHTBI ACTPOHOMUM U ACTPOPUZUKH

Dransl pa3BUTHS aCTPOHOMUU. [IpuKIIagHOE M MUPOBO33PEHUECKOE 3HAUCHHE aCTPOHOMUH.

Bun 3Bé3aaoro Heba. Co3Be3ausi, spKue 3BE3/bl, INTAHETHI, UX BUIUMOE IBUKCHHE.

ConneuHas cucrema.

Connue. ConHeuHass akTUBHOCTh. Mcrounuk sHeprunm ConHua u 3BE3A. 3BE3NBI, UX
OCHOBHBIC XapaKTePUCTHKH. J[narpaMmma «CreKTpaIbHBIN KJIACC — CBETUMOCTEY. 3BE3/IbI ITABHON
MOCNE0BATENbHOCTU.  3aBHCHUMOCTh  «Macca — CBETUMOCTBY JUisi  3BE3A  TJIaBHOU
MoCJieIOBaTeIbHOCTH. BHyTpeHHee crpoeHue 3BE3a. CoBpEeMEHHBIC TIPEICTABICHUS O

MIPOMCXOXKICHUH | 3BoJronMK CoJTHIIA U 3BE3/T. DTaIlbl )KU3HU 3BE3].

Muneunsiii [1yTe — Hama ["anaktuka. [lonoxenue u neuxxenue Connua B ['anaktuke. Tumsl
rajakTuk. PaguorasakTuku u kBazapbl. YEpHbBIE ObIPHI B SAPAX TalaKTHK.

Bcenennas. Pacmupenue Bceenennoi. 3akon Xa0O6ma. PaszOeranue ramaktux. Teopus
Bonbiioro B3psiBa. PennkToBoe n3nyueHue.

MacmrabHas ctpykTypa Beenennoit. MetaranakTuka.

Hepewénnpie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

HaOnroneHuss HeBOOPYKEHHBIM TJ1a30M C HUCHOJIb30BAHUEM KOMITBIOTEPHBIX MPHIIOKEHHUH
JUISL OTIPEJIeNIEHUs TIOJIOKEHUSI HEOECHBIX 0OBEKTOB HAa KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/IUs
CeBepHoro nomymapus 1 sipkue 3BE3/1bI.

HaGnronenus B teneckon Jlynsl, manet, Mneunoro IlyTu.

O0o0marniee NnOBTOpeHHE

Ponp ¢u3ukn W acTpOHOMHHM B JKOHOMHUYECKOW, TEXHOJOTHUYECKOW, COIMAIBHOM |
TUYECKOH chepax AeaTeTbHOCTH YeJIOBEeKa, POJIb U MECTO (PU3UKH M aCTPOHOMUHU B COBPEMEHHON
HAayyHOM KapTHHE MHUpa, posib (U3MUECKOH Teopuu B (POPMUPOBAHUU TPEACTABIECHUN O
¢u3nueckoil kKapTuHe MUpPA, MECTO (PU3MUECKOM KapTUHBI MHpa B OOILIEM DSy COBPEMEHHBIX

€CTCCTBECHHO-HAYUYHBIX HpeJICTaBJ'IeHI/Iﬁ O Impupoaec.

MexnpeameTHblie CBSI3H



N3yuenne kypca ¢usuku 06a3oBoro ypoBHsS B 11 Kiacce OCYymIECTBISCTCS C y4ETOM
COACPKATCIIbHBIX MCKIPECAMCTHBIX CBSI3EH C KypCcaMn MaTCMaTUKH, 6HOHOFHH, XUMHH,
reorpauu ¥ TEXHOJOTHU.

Meosicnpeomemuvie nousimus, CBS3aHHBIE C W3YYEHHEM METOJIOB HAyYHOTO ITO3HAHMS:
sBIICHUE, Hay4yHbId (pakT, rumore3a, Qu3myeckas BEIWYWHA, 3aKOH, TEOPHs, HAOIIOACHHE,
3KCTIIEPUMEHT, MOJIETIMPOBAHUE, MO/IEIb, U3MEPEHHUE.

Mamemamuxa: peuieHUe CHUCTEMbl ypaBHEHUW, TPUTOHOMETpUYECKUE (PYHKIMH: CHHYC,
KOCHUHYC, TaHI€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKJECTBO, BEKTOPBl M HX
MPOEKIIMM Ha OCH KOOPAMHAT, CJIOKEHUE BEKTOPOB, MPOM3BOAHBIC 3JIEMEHTApPHBIX (DYHKIUH,
NPU3HAKHA TOJ00HS TPEYTOJIbHUKOB, OTPEICICHUE TUIOMIAIN TUNIOCKUX (QUTyp B 00bEMa Tell.

buonoeus: anexTpuyeckue sBICHUS B )KUBOM IPUpPOAE, KojeOaTeIbHbIE IBUKEHUS B dKUBOU
IIPUPOJIE, ONITUYECKUE SIBICHUS B )KUBOM IIPUPOAEC, IEHCTBUE paAUalliy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTPOEGHHE aTOMOB U MOJIEKYJ, KpUCTAJUIMUECKas CTPYKTypa TBEPABIX Tel,
MeXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMUECKOM PEIETKH, CIIEKTPAIbHBIN aHATU3.

l'eocpaghus: MarHUTHBIE TONIOCA 3€MJIH, 3aJIe)KU MarHUTHBIX pya, (GoTochEéMKa 3eMHOU
MOBEPXHOCTH, MPEJCKA3aHNE 3eMIIETPSACEHUM.

Texnonozus: TAHUY IEKTPOIEpEay, FEHEPATOP IEPEMEHHOIO TOKA, dJIEKTPOIBUTATENb, MHIYKIIMOHHAS
nevb, pajgap, pPaguoONpHEMHUK, TEICBU30p, aHTeHHa, Tenedon, CBY-meuyb, NpOEKIMOHHBIN aImapar,
BOJIOKOHHAsI ONITHKA, COTHEYHAst OaTapes..



TEMATHYECKOE INTAHUPOBAHMUE
10 KUIIACC

Ne
/o

HaumeHnoBanue pa3fesioB U TeEM IIPOrpaMMbl

KomnunuectBo uacoB

Paznen 1. PU3UKA U METO/JAbI HAYYHOI'O ITIO3HAHUA

11

duzuka n MCTOAbI HAYYHOT'O ITIO3HAHUA

Uroro no pazneny
Pa3nen 2. MEXAHUKA

2.1
2.2
2.3

Kunematuka
Jnmnamuka
3aKOHBI COXPAHCHHS B MEXAHHUKE

Uroro no pazneny
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJAUHAMUKA

3.1
3.2
3.3

OCHOBEI MOHeKyHHpHO-KHHeTquCKOﬁ TCOPUU
OCHOBEI TCPMOAUHAMHKHA

ArperaTHble cOCTOsSIHUS BellecTBa. Pa3oBbie
MepeX0/Ibl

Hroro no pazneny
Paznen 4. DJJIEKTPOAUHAMUKA

4.1
4.2

DIeKTpOoCTaTUKA

ITocTostHHBIN 2neKTpUYeCKnui TOK. Toku B
pa3IM4YHBIX Cpelax

Hroro no pazneny

PesepBHOE Bpems
OBLIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME

11 KUIIACC

No
/o

HanmenoBanue pa3nenoB 1 TeEM IpOrpamMmsl

Pazpea 1. JIEKTPOJIMHAMUKA

11

MarauTHoe nosie. DIeKTPOMarHuTHas
WHIYKIUS

Hroro no pazneny
Pazpnen 2. KOJIEBAHUSA U BOJIHbI

2.1

2.2
2.3

MexaHW4ecKue B 3JICKTPOMarHUTHBIC
KOJIeOaHus

MexaHuuecKkre U JeKTPOMArHUTHBIE BOJTHBI
Onrtuka

Hroro no pazneny

Pasnen 3. OCHOBBI CIEIIMAJIbHOM TEOPUU OTHOCUTEJBHOCTH

3.1

OCHOBBI CIICLIMAJIbHOM TCOpUHU
OTHOCHUTCIIBHOCTHU

Bcero

11

11

5

Bcero  KoHtpousbHbIE [IpakTueckue
paboThl paboThl
2
2
5
7
6 1 1
18
9 1
10 1
5
24
10 1
12 1
22
2
68 3 3
KomnuecTBo vacos
KoHntposnbnbie [IpakTnueckue
paboThI paboThI
1 3
1
1
3

10
24

4

1
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Ne  HaummeHnoBaHue pa3zenoB U TEM IIPOTPaMMBbI KoanuectBo yacos

n/m Bcecero  KoHTposbHbIE IIpakTHyeckue
paboThl paboThl
Hroro no pazneny 4
Paznen 4. KBAHTOBASI ®U3UKA
4.1 DneMeHTHl KBAHTOBOW ONTHUKH 6
4.2  Ctpoenue aToma 4
4.3  ATtomHOE SApO 5
Hroro mo pazaeny 15
Paznen 5. 9JIEMEHTbBI ACTPOHOMMUU U ACTPOPU3UKHU
5.1  DneMeHTHI aCTpPOHOMHH U acTPODU3UKH 7 1
Hroro no pazneny 7
Paznen 6. OBOBLIAIOUEE IOBTOPEHUE
6.1 OO6oOmaromiee MOBTOPEHUE 4
Hroro no pazueny 4
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 68 4 7

[TPOT'PAMME
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ITOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne Tema ypoxka KonunuecTBo yacos
/1 Bcero Konutponeusie Ilpaktudeck
paboThl paboTsl
1  ®wusuka — Hayka o npupoje. HayuHble METO/IbI TO3HAHUS 1
OKpY’KaIOIIero MUpa
2  Ponb u mecto pusuku B HOpMUPOBAHHH COBPEMEHHOM 1
HAYYHOW KapTHHBI MUPA, B IPAKTHYECKOH JEATEIILHOCTH
I

3 Mexanunueckoe nsmxkeHue. OTHOCUTEILHOCTh MEXAaHUUECKOTO 1
newkenus. [lepemerieHue, CKOpoCTh, yCKOPEHHE

4 PaBHOMEpHOE NPSIMOJMHEHHOE JIBHIKCHUE 1
5 PaBHOyckopeHHOE NPSIMOJIMHENHOE ABM)KEHNE 1
6 CsoOomHoOe nmagcHUE. Y CKOpEHHE CBOOOTHOTO MaICHUS 1

7 KpuBonuHeliHoe qBUkeHME. [{BI)KEHNE MaTepUaibHON TOUKU 1
10 OKPY’KHOCTH

8  Ilpunnmn otHocutenbHOCTH ["anmnes. HepimaabHbIe 1
cucrteMsbl orcyera. [lepBsiii 3akoH HeroToHa

9 Macca rena. Cuna. [Ipunnun cyneprno3unuu cui. Bropoi 1
3akoH HploTOHA /17151 MaTepuaibHON TOUKU

10 Tperwuit 3akon HproToHa 1711 MaTEPUATBHBIX TOUEK 1

11 3akon BcemupHoro TsaroreHus. Cuna tsokectu. Ileppas 1
KOCMHYECKasi CKOPOCTh

12 Cuna ynpyroctu. 3akoH ['yka. Bec Tena 1

13 Cuna tpenus. Koaddunment tpenus. Cuna conpoTHBICHUS 1

IIpU ABUIKCHUU TEJIA B JKUAKOCTH HUJIN T'a3€

14 TloctynarenbHoe U BpalaTeiabHOE IBUKEHNE a0COTIOTHO 1
TBEPAOro Tena. MomeHT cuiibl. [1neqo cuibl. YcnoBus
paBHOBeCHsI TBEPJIOTO Tena

15 HMmnynbsc MaTepuanbHOM TOUKH, CUCTEMBI MaTE€pUaIbHbIX 1
Touek. IMmynbe cuibl. 3aKOH COXpaHEHUsI UMITYJIbCa.
PeaktuBHOE ABMKEHNE

16 Pa6ora u MourHOCTh cuibl. KuHetnueckas sHeprus 1
MaTepuaIbHOW TOukH. Teopema 00 U3MEHEHUH KUHETUYECKONH
SHEeprun

[EEN

17 TlorenumanpHas sHeprus. [loreHanbHast SHEPryus yrnpyro
nepopMupoBaHHO npykuHbl. [loTeHIIManbHas SHEepTrUs Tena
BOJIN3M IOBEPXHOCTH 3eMITU

18 TIloTeHumanbHble M HEMOTEHIMATbHBIE CUIIBI. CBsI3b paOOTHI 1
HETIOTEHIIMATBHBIX CHJI C U3MEHEHHEM MEXaHUYECKOH SHEPTHH
CHCTEMBI TeJl. 3aKOH COXPaHEHHs] MEXaHUYECKON SHEpPTruu


https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c

Ne Tema ypoka KonuuecTBo uacos

n/m Bcero Kontponbabie IIpakTuueck
paboThl paboThl
19 JlaGopaTtopHas pabota «MccnenoBanue CBsA3M pabOThI CHIIBI C 1 1

W3MEHEHUEM MEXAHUYECKOW SHEPTUHU TeJIa HA IPUMEPE
pacCTsKEHUs PE3UHOBOTO JKI'yTa»

20 KontponpHas padota no reme «Kunemaruka. Jlunamuka. 1 1
3aKOHBI COXPAHEHHS B MEXaHUKE»

21 OcCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOpUH. 1
bpoynoBckoe nmkenue. uddysus

22 XapakTep ABM)KCHUS U B3aMMOJICHCTBHS YaCTHI] BEILIECTBA. 1
Mopenu cTpoeHMs Ta30B, JKUJIKOCTEH U TBEPABIX TEI

23 Macca monekyn. KonuuectBo Bemectsa. [locrosiHHas 1
ABorazipo

24 TennoBoe paBHoBecue. Temnepatypa u e€ usmepenue. lllkana 1
temneparyp Llenbcus

25 MWpneansnsiii ra3 B MKT. OcHoBHOE ypaBHeHHe MKT 1
26 AOconroTHas TeMIiepaTypa Kak Mepa cpelHeil KUHeTHYeCKOn 1
SHEPIUH JIBM)KCHHSI MOJIEKYJ. Y paBHeHUE MeHeneeBa-
Knaneiipona
27 3akoH JlanpToHa. ['a30BbIC 3aKOHBI 1
28 JlabGopartopHas padorta «lccnenoBanue 3aBUCUMOCTH MEKIY 1 1
napaMeTpamM# COCTOSIHHS Pa3peKEHHOTO Ta3ay
29 H3omporecchl B HAeaabHOM Tasze U ux rpaduyeckoe 1
MIpe/ICTaBICHHE
30 BHyTpeHHss SHEPrUs TEPMOAUHAMUYECKON CUCTEMBI U 1

crocoObl e€ n3meHenust. KoianuecTBo TemaoTel U padoTa.
BHyTpeHHsIs 5Heprus 0IHOATOMHOT'O WJI€aJIbHOIO rasa

31 Bunsl Termonepenayu 1

32 VYpenpHas TETUIOEMKOCTH BelecTBa. KomudyecTBO TETIOTHI 1
MpH Terionepenaye. AauabaTHblil mpoiecc

33 IlepBblif 3aKOH TEPMOJAMHAMUKH U €r0 IPUMEHEHHUE K 1
M30TpoIIeccam

34 HeoOpaTuMOCTh MPOIIECCOB B IpHUpoie. BTopoii 3akoH 1
TePMOIUHAMUKU

35 Ipunnun neiictust u K11/ TennoBoii MaIiHb 1

36 Iuxn Kapro u ero KII/] 1

37 Dxomoruveckre MpoOIeMbl TETIOIHEPTETHKH

38 Oo6o6maromuii ypok «MosekymspHaas pusuka. OCHOBBI 1
TEPMOTUHAMUKI

39 KonTponbHas pabota 1o reme «MonekyisipHas Gpu3mka. 1 1

OCHOBEI TEPMOIAUHAMUKN

40 TIlapooOpa3oBanue u KOHeHcanws. VcriapeHne u KumeHue 1


https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6

/o

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

Tema ypoxka

AOCOII0THAS M OTHOCUTENbHAS BIAYKHOCTh BO3yXa.
Hacsiennsiit nap

Tsépnoe teno. Kpucrammmueckue u amopdHbie Terna.
AHN30TpONUS CBONCTB KpUCTAIUIOB. JKUaKNE KpUCTAIIIBL.
CoBpeMeHHbIE MaTepHalIbl

[InaBnenue u kpucraumsanus. Y AejbHas TEIUIOTa
riasneHus. CyOaumanus

ypaBHeHI/IC TEII0BOro OajaHca

OnexTpuszanus Tei. JneKTpudeckui 3apsa. JBa Buna
AIIEKTPUYECKUX 3aPST0B

HpOBO,I[HI/IKI/I, AUIJICKTPUKHU U IMOJTYIIPOBOAHUKH. 3aKoH
COXPAHCHUA JICKTPUUICCKOI'O 3apdaa

B3aumoneiictBue 3apsnoB. 3akoH Kynona. Toueunsiii
JIEKTPUUYECKUIL 3apsiz

Hampsxk€aHocTh 3nekTpudeckoro noist. [IpuHnmn
CYyNEPIO3UIIUU INEKTPUUECKUX TTosieH. JInnnun
HaANPsHKEHHOCTH

Pabota cwi anexktpocrarudeckoro noJis. [Torenmuan.
Pa3zHocTh nmoTEHIINAIOB

HpOBOI{HI/IKI/I N JUSJICKTPUKHU B SJICKTPOCTATUICCKOM IT0JIC.
HI/ISHCKTpI/I‘ICCKaH IMPpOHUIACMOCTDb

OnektpoémkocTh. Konaencarop

OneKTpOEMKOCTD IIOCKOTO KOHAEHCATOpa. DHEPrus
3apsHKEHHOI0 KOHAEHCAaTopa

JlaboparopHas pabdota "M3MepeHne 3MeKTpoEMKOCTH
KOHJIeHcaTopa"

[IpuHIMI EeNCTBAS U IPUMEHEHHE KOHIEHCATOPOB,
KOIIMPOBAJIBHOTO aIlapara, CTpyHHOro puHTepa.
DnexTpocTaTHuecKas 3aluTa. 3a3eMIeHHe AEKTPonprudopoB

DNEeKTPUYECKHUI TOK, YCIOBHSI €T0 CYIIECTBOBAHMUSI.

[TocTtosanbIH TOK. CHuna Toka. HaHpH)KeHI/Ie. COHpOTI/IBJ'IeHI/Ie.

3axon OMa aJis yyacTKa 1enu

[TocnenoBarenbHOE, NapalIeIbHOE, CMEIIAHHOE COEIMHEHHE
npoBOJIHUKOB. JIaboparopHas pabota «/3yueHue
CMEILIAaHHOTO COEIMHEHUS PE3UCTOPOB)»

PaboTa 1 MOIITHOCTH AJIEKTPUUECKOTO TOKa. 3akoH J[koys-
Jlenua

3akoH OMa Uil MOJTHOM (3aMKHYTOM) 3JIEKTPUUYECKOM 1ETH.
KopoTtkoe 3ambikanmne. Jlabopatopuas padora «M3mepenne
O/1C ucToyHuKa TOKA U €r0 BHYTPEHHET0 COPOTUBIICHUSD)

DneKTpOHHas IPOBOAUMOCTD TBEPABIX METAJIOB.
3aBUCHUMOCTh CONPOTUBIIEHUSI METAJUIOB OT TEMIIEPATYPHI.
CBepxnpoBoIUMOCTb

KomnuectBO yacoB

Bcero KonTponbHbIe
paboThl

[IpakTruecs
paboThl


https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

[IpakTruecs
paboThl

KomnyectBo yacoB

Bcero Kontpompasie I[IpakTm

pade

Ne Tema ypoka KonuuecTBo uacos
n/m Bcero KonTposbhbie
paboThl

60 DnekTpuveckuii TOK B Bakyyme. CBOMCTBA DJIEKTPOHHBIX 1
MTy4YKOB

61 IlomynmpoBOMHUKH, UX COOCTBEHHAS U IPUMECHAs 1
npoBoAuMOCTh. CBOMCTBA P—N-TIepexoa.
[TomynpoBOIHUKOBBIE TPUOOPEI

62 DneKkTpuuYecKUil TOK B paCTBOPAX M PACIUIaBax dJEKTpoauToB. 1
DNEKTPOIUTHYECKAs JUCCOLUAIUS. DIEKTPOIIN3

63 DnekTpuueckuii TOK B razax. CaMOCTOSTEIbHBIN 1 1
HECaMOCTOSTENbHBIN pa3psal. Monnus. [1nazma

64 Dnexkrpuueckue NprUOOPHI U YCTPOMCTBA M UX MPAKTHYECKOE 1
npuMmenenue. [IpaBuna TexHUKHU 6€30MaCHOCTH

65 O6oOmarmuil ypok «NeKTPOoIUHAMUKA» 1

66 KonTponbHas padboTa Mo Teme « IJICKTPOCTaTHKA. 1 1
[TocTosiHHBIM 1eKTpUYecKuit TOK. TOKH B pa3IMYHbBIX Cpeiax»

67 PesepBHblii ypok. KonTponbnas pabota mo teme 1
"DnexkTpoauHamuka"

68 PesepsHbIii ypok. O0o0maromuii ypok mo Temam 10 kitacca 1

OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3

11 KJIACC

No Tema ypoka

n/m

paboThsI

1 TlocrostHHBIE MAarHUTHI U UX B3aUMOIEHCTBHE. MAarHUTHOE TOJIE. 1
BekTop MarHuTHON MHAYKIWU. JINHUKM MAarHUTHON UHIYKIUU

2 MarauTtHoe 1oJjie MPOBOJIHUKA ¢ ToKoM. OmbIT Dpcrena. 1
B3anmopelicTBre MPOBOIHUKOB C TOKOM

3 Jlabopatopnas pabota «/3y4eHrne MarHUTHOTO TOJISE KAaTYIIKH C 1
TOKOM

4 JleficTBHE MarHUTHOTO TIOJIS HA MPOBOAHUK ¢ TOKOM. Crita Amnepa. 1
JlabopaTtopHast pabota «MccnaenoBanue nelcTBUS TOCTOSTHHOTO
MarHuTa Ha paMKy C TOKOM

S  JleiicTBHE MarHUTHOTO IOJISI HA IBUKYIIYIOCS 3apsHKCHHYIO YACTHILY. 1
Cuna Jlopenua. Pabota cunsl Jlopenna

6 DnexrpomaruuTHas HHAYKIUA. [IOTOK BeKTOpa MAarHUTHOW UHIYKIMHA. 1
O/1C unaykun. 3aK0H JIEKTpOMarHuTHON nHaykiun dapanes

7 Jlabopatopnas pabota «VccienoBaHue sBICHHS MIEKTPOMArHUTHON 1
WHTYKITHWD»

8 UuayktuBHOCTD. SIBieHne camonHayKiun. DJIC caMOMHAYKIINH. 1
DHeprus MarHUTHOTO TIOJIST KaTYIIKHA ¢ TOKOM. DJIEKTPOMarHUTHOE
nosne

9  TexHHUYEeCKHE YCTPONCTBA M X IPUMEHEHHE: TIOCTOSIHHBIC MATHUTHI, 1

SJICKTPOMArHHuThI, 3JICKTPOABUTATCIIb, YCKOPUTCIIN DJICMCHTAPHBIX
YacTull, MTHAYKOUOHHAs I€Yb


https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600

No Tema ypoka KonuyectBo yacos

n/m Bcero Konrtposnbubie IIpakTir
paboTsI pade
10 O6o6maronuii ypok « MarHUTHOE 10Jie. DICKTPOMAarHUTHAS 1
WHTY KLU
11 KonrtpospHas pabota 1mo reMe « MarHuTHOE 1oJjie. DJIeKTpoMarauTHas 1 1
WH Ty KLU
12 CoOoanbie MexaHH4YecKue KosieOanus. ['apMoHnYecKue KoneOaHusl. 1

VYpaBHeHHe rapMOHHUecKHUX KoseOanuil. [IpeBpaienue snepruu

13 JlabopatopHas pabora «lccienoBanue 3aBUCAMOCTH TIEpHOIa Maibix 1 1
Kosie0aHul Tpy3a Ha HUTH OT JJIUHBI HUTH U MacChl TPy3a»

14 KonebarenbHblii KOHTYp. CBOOOIHBIC DJICKTPOMArHUTHBIC KojeOanus 1
B H/ICAJIbHOM KOJIe0aTeIbHOM KOHTYPE. AHAIOTHS MEXKTY
MEXaHHUYCCKUMHU H DJICKTPOMATHUTHBIMH KOJICOaHHSIMH

15 dopmyna Tomcona. 3aKOH COXpaHEHHS YHEPTHH B HJICATbHOM 1
K0J1e0aTeIbHOM KOHTYPE

16 TlpexncrapieHue O 3aTyxarOUIUX KoJIeOaHUsIX. BoIHYXICHHbIC 1
MexaHuuyeckue kosebanus. Pesonanc. BeiHyk1eHHbIE
3JIEKTPOMArHUTHbIE KOJIeOaHUs

17 Tlepemennsliii Tok. CHHYCOUJALHBINA TIEPEMEHHBIM TOK. MOITHOCTB 1
MEPEMEHHOTO TOKa. AMIUTUTYIHOE U IEUCTBYIOIIEEC 3HAYCHUE CHITBI
TOKa M HaIPsHKEHUS

18 Tpaunchopmarop. [IporsBoacTBo, nepeaaya u NOTpeOICHUE 1
AEKTPUYECKON SJHEPTUU

19 VcrpoitcTBO U MPaKTHYECKOE PUMEHEHUE FJIEKTPUIESCKOr0 3BOHKA, 1
reHeparopa MepeMEeHHOro TOKa, JIMHHUIN 3JIeKTporepeaay

20 DkojyoruuecKkue pECKH MpH MPOU3BOJICTBE AnnekTpodneprun. Kynprypa 1
UCIIOJIb30BAHUS AJIEKTPOIHEPTHHU B MOBCEAHEBHOMN JKU3HU

21 MexaHUYeCKUE BOJIHBI, YCIOBUS pacrpocTpaneHus. [lepuo. 1
CkopocTh pacripocTpaHeHHs U JuInHa BoJHbI. [lonepeunsie n
MMPOAOJBbHBIC BOJIHBL

22 3yk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TemOp 3Byka 1

23 DneKTpOMarHUTHBIC BOJIHBI, UX CBOWCTBA U CKOpocTh. [1Ikara 1
3JIEKTPOMATHUTHBIX BOJIH

24 TIpuHIMITE PATHOCBSI3U U TEICBUICHNUS. Pa3BUTHE CPECTB CBA3M. 1
Pagnomokamus

25 KouTtponbHas padora «KonebaHus U BOIHBI» 1 1

26 [IpsMonuHEHHOE pacIpoCTpaHEHHE CBETA B OJJHOPOIHOMN Cpere. 1

Toueunslii ICTOYHUK cBeTa. JIyd cBeTa

27 OrpaxeHue cBeTa. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHue 1
M300paKeHH B IMJIOCKOM 3epKajie

28 TIpenomnenue cBeta. [lonHoe BHyTpeHHEe oTpakeHue. [IpeaenbHbIit 1
YTOJI TIOJIHOTO BHYTPEHHETO OTPAYKCHUSI

29 JlabopartopHast pabota «/3MepeHne mokazaTess IpeTOMICHHUS 1 1
CTEKJIa»


https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a

No Tema ypoka KonuyectBo yacos

n/m Bcero Kourtponbaeie IIpakTu
paboTsI pade

30 JIunzel [Toctpoenue u3o0pakenuit B auH3e. Gopmyiia TOHKOM auH3bL 1
VYBenuueHue N1H3bI

31 Jlabopartopuas pabora «HccienoBanue CBOMCTB H300paKeHHIA B 1 1
JMH3aX»
32 JTucnepcus cBera. CioxHBII cocTa Oenoro cBera. L[BeT. 1 1

JlaboparopHas pabota «Habmoaenue nucnepcun cBeTa
33 Uurepdepennus crera. Judpaxuus ceera. Iudpakunonnas pemérka 1

34 TlomepedHocTh cBeTOBBIX BOJH. [Tossipu3sanus cBera 1

35 Onruveckue MpUOOPHI U YCTPOHCTBA U YCIOBHUS UX O€30MaCHOTO 1
PUMCHEHHS

36 ['paHHUIBI MPUMEHHUMOCTH KJIacCCHYECKOW MexaHuku. [locTynare 1
CHEIHUATBHON TEOPUH OTHOCHTEIBHOCTH

37  OTHOCHUTENBLHOCTH OJJHOBPEMEHHOCTH. 3aMe/JICHHE BPEMCHHU H 1
COKpAIICHUE JUTUHBI

38 DHeprus U UMITYJIbC PEIATUBUCTCKON 4acTHIIbl. CBSI3b MacChl C 1
SHEpPruer ¥ UMIYJIbLCOM. DHEPTHUs TOKOs

39 KonrposbHast padota «Ontrka. OCHOBBI CHEUATBLHON TEOPUN 1 1
OTHOCHUTEIBHOCTH

40 ®doronsl. Dopmyina [Tnanka. DHEpPrusi U UMITYJIbC HOTOHA 1

41 Ortkpeitue u uccieaoBanue Gorordpdexra. Onbitel A. I'. CroneroBa 1

42 3akonsl poroddhdekra. Ypapaenue DitHinTeitHa a1 potodrpdhekra. 1
«Kpacnas rpanuna» gorosdppexra

43 JlaBnenue cera. Onbitel I1. H. JlebeneBa. XuMuueckoe aeiicTBHE 1
cBera

44 TexHWUYECKHE YCTPOUCTBA U MPAKTUIECKOE TIPUMEHCHHUE! 1
¢doTosrnemMeHT, (oToIaTYHK, COTHEYHAs OaTapes, CBETOANO]

45 PemieHue 3a/1a4 10 TeMe « DIIEMEHTbI KBAHTOBOW OITHUKI» 1

46 Mopens aroma Tomcona. OnbiTel Pe3epdopa 1o paccestHuo o- 1
yactul. [ImanerapHas Mozens aToma

47 Tlocrynatsl bopa 1

48 W3znydenue u morjioliieHre GOTOHOB MPH MEPEX0/Ie ATOMa C OJTHOTO 1

YPOBHA DHCPIrun Ha ;[pyroﬁ. Bungsr CIICKTPOB

49 BonHoBbIe cBoiicTBa yacTuil. Bonusl e bpoitnsa. KopmnyckymsipHo- 1
BOJTHOBOM Jtyann3M. CIIOHTaHHOE U BBIHYKIEHHOE U3Iy4EHUE

50  OtkpeiTue pagunoakTuBHOCTH. OMBITHI Pe3epdopaa mo onpeneneHuto 1
COCTaBa PaIOAKTUBHOTO U3ITYYCHHUS

51 CgoiictBa anbpa-, 6era-, ramma-u3nydeHus. Bousaue 1
PaIMOaKTHBHOCTH HA KUBBIC OPTaHU3MbI


https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2

No Tema ypoka KonuyectBo yacos

n/m Bcero Kourtponbaeie IIpakTu
paboTsI pade
52 OTkphITHE IPOTOHA U HEelTpoHa. M30Tombl. Asba-pacna. 1
DIIeKTPOHHBIN M MO3UTPOHHBIN OeTa-pacnaz. ['amMmma-usnydeHue
53 DHeprus CBA3M HYKIOHOB B sape. SnepHbie peakiuu. SIaepHplii 1
peakTop. [Ipodnaembl, TEpCIEeKTUBBI, SKOJOTUIECKHIE ACTIEKTHI SIIEPHOM
SHEPreTUKU
54 DnemeHTtapHble YacTUIbl. OTKPBITHE TTO3UTPOHA. MeTO bl 1

HaOJIOJICHUSI U PETUCTPAIIMU AJIEMEHTAPHBIX YyacTull. Kpyrislii cron
«DyHIaMeHTalIbHbBIE B3auMOIeCcTBHSA. EnMHCTBO (prznueckoi
KapTUHBI MUPa»

55 Buj 3Bé3aHoro HeOa. Co3Be3aus, ApKKe 3BE3/IbI, IUTAHETHI, UX 1
BuauMoe aBuxkeHue. ColnHeyHas cucreMa

56 Comnme. ComHeunast akTuBHOCTD. Mcrounuk suepruu Conna u 38é3n 1

57 3BE3bI, KX OCHOBHBIC XapaKTEPUCTHKH. 3BE3/IbI TIIABHOM 1
nocJieIoBaTeIbHOCTH. BHyTpennee crpoenue 38€371. CoBpeMEHHBIE
MIPEJICTABICHUSI O TIPOUCXOXKIECHUU U BONIOIMH COJHIIA U 3BE3N

58 Mureunsiii [Tyth — Hama ["anakTuka. [TookeHne U IBUKEHUE 1
Conamna B Nanaktuke. ["anaktuku. YEpHBIC ABIPHI B SAPAX TATAKTHK

59 Bcenennas. Paszoeranue rajgaktuk. Teopus Bonbioro B3phia. 1
PenukroBoe uznyuenue. MertaraiakTiuka

60 Heperennsie mpoOIeMbl aCTPOHOMUHN 1

61 KonrposbHas pabota « IEMEHThI ACTPOHOMUH M aCTPOPHUIHUKI» 1 1

62 Oo6o06matommii ypok. Posb pu3nku 1 aCTPOHOMHH B 3KOHOMHUYECKOA, 1
TEXHOJIOTUIECKOH, COMAIBHON U 3THYECKOH chepax IesTeTbHOCTH
YeloBeKa

63 Oo6o6matonmii ypok. Posb 1 MecTo (GH3MKH U aCTPOHOMUH B 1
COBPEMEHHOW HayYHOH KapTHHE MUPa

64  Oo0oOmatonmii ypok. Ponb dusndeckoii Teopun B hOpMUPOBAHUU 1
MpEeJICTaBICHU O PU3NYECKON KapTUHE MHUpa

65 O6oburaromuit ypok. Mecto hu3nueckoii KapTHHBI MUpa B 001IeM 1
PAIy COBPEMEHHBIX €CTCCTBCHHO-HAYYHBIX MPEACTABICHUH O IPHPOJIC

66 PesepBHbIil ypok. MarHuTHOE 1M0JIe. DIIEKTPOMArHUTHAS WHITYKIUS 1

67 PesepBHbIil ypok. OnTrka. OCHOBBI CIICIIUATBHON TEOPUU 1
OTHOCUTEIILHOCTH

68 Pesepnbrii ypok. KBanToBast husnka. DIeMEHTbI ACTPOHOMHUH U 1
acTpopu3uku

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7


https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38
https://m.edsoo.ru/ff0d1784

YYEBHO-METOJIUYECKOE OBECIIEYEHUE OBPA30OBATEJLHOTO
MPOLIECCA

1.1.1.Moxkposa, O.A.Manosuk. ®usuka 10 knacc.Iloypounsie pazpabotkn.M.2015,

2.BonkoB B.A. « YHuBepcaibHble TOypOUHbIEe pa3paboTku o pusuke».10 kinacc-M,
BAKO,2015 rox

3. .M.Mokposa, O.A.Manosuk. ®usuka 11 kmacc.lloypounsie pazpadbotkn.M.2015.
OBS3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI U151 YYHEHUKA

1.®uzuka: Yueb. s 10 k. (6a3oBbiid ypoBeHb); B.A.KacbsHoB, Poccuiickuii yueOHHUK,

Mocksa,u31. «poda», 2020 r

2. . ®uzuka: Yueb. st 11 k. obiieobpasosar. yupexaenunii / I'.51. Makuies, b.b. byxoBiies,
H.H. Cotckwuii. — 10-e uzn. — M.: Ilpocsemenne, 2011

3. ®usnka: Yueb. qis 11 k. (6a3oBsiii ypoBeHs); B.A.KacesHoB, Pocculickuii yueOHUK,

Mocksa,uzg. «poda», 2019 ¢
METOIUYECKHE MATEPHAJIBI JIS1 YUUTEJIS

1.KonTpoabHable u3MepurenbHble MaTepuaisl. Gusuka.10 knace. Coct. H.U.30puH.
,M.,BAKO,2017 ron.

2 Kupuk JLA.,Jlux F0.N.®usnka.10 knacc. COOpHUK 331aHUI U CAMOCTOSATENBHBIX
pabot.,M.,1nekca.2017 rog.

3.®uzuka. 3anagnuk. 10-11 ki.: [Tocobue mist obmeodpazoBat. yupexaenuid / PeivkeBua A.IL
— 7-e u31., crepeotun. — M.: lpodga, 2015. .

4 Maposn A.E. ®usuka. 10 knacc: yueOHO-MeToanueckoe nocodue. — M.: Jlpocda, 2015
5.0.M.I'pomueBa TemaTnueckre KOHTPOJIbHBIE U CAMOCTOSITENIbHbBIE padoThI 1O ¢uzuke. 10
knacc. — M.: Dk3amen, 2015

6.0.N.I'pomuieBa «CoopHuk 3aaa4 1o ¢usuke» 10-11 kmaccer, M. «3k3amen»,2016 roa

7. Mapon A.E. ®usuka. 11 kiacc: yuebHo-MeTouueckoe nocooue. — M.: lpoda, 2015
5.0.U.I'pomueBa TemaTnueckue KOHTPOJIbHBIE U CAMOCTOSATENbHBIE padoThI 1O ¢u3uke. 11
knacc. — M.: Dk3amen, 2015

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET



