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NNOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢usnke 0a30BOro ypoBHS Ha ypOBHE CpEAHEro 00Imero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE NOJOKEHHH M TpeOOBaHMI K pe3yabTaraM OCBOEHHUS OCHOBHOU
oOpasoBarenbHOM mporpammbl, mpencraBieHHbx B DPI'OC COO, a Ttakke C  y4éTom
GbenepanbHOi paboueil TporpaMMbl BOCIHTAHHS ¥ KOHLENIMH TPENoAaBaHUs Yy4eOHOro
npeamera  «®usuka» B oOpa3oBarenbHbIX — opraHuzanusax —Poccuiickoit  denepauuu,
peayn3yIoUMX OCHOBHbBIE 00pa30BaTEIbHbIE IPOrPaMMBbI.

O0mas xapaxkTepucTuka y4e0HOro npeamera « @uzuka»:

Conep:xxanue mnporpamMmbl 1o (U3MKE HANpaBlIeHO Ha (OPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOydarouuxcs 10—11 kmaccoB npu oOydyeHun ux (usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIEATEIbHOCTHOr 0 noaxoa. [Iporpamma rno ¢pusuke COOTBETCTBYET
tpeboBanusM ®PI'OC COO Kk MmiIaHUPYEeMbIM JTHUYHOCTHBIM, MPEIMETHBIM U METalpeIMETHBIM
pe3ynbTaTaM OOYy4YeHHs, a TAKKEe YUYUTHIBAET HEOOXOAMMOCTh pPEaTM3allMUd MEXIIPEIMETHBIX
CBsi3el (PM3UKM C €CTECTBEHHO-HAYYHBIMM YUEOHBIMM IpeaMeTaMu. B Hel ompenenstorcs
OCHOBHbIE II€JIM M3y4eHUs (PU3MKU Ha YPOBHE CpPEIHEro ooOuero oOpa3oBaHus, IIAHUPYEMble
pe3yiabTaThl OCBOCHHS Kypca (HU3UKU: JTHYHOCTHBIC, METalpeIMETHbIe, IpeIMETHbIC (Ha
0a30BOM ypOBHE).

[IporpamMma no ¢pusmke BKIIOYAET:

® I[UIAaHUpPYEMbIE Pe3yJIbTaThl OCBOEHUS Kypca (PU3MKHM Ha 6a30BOM ypOBHE, B TOM YHCIIE

IIPEIMETHBIE PE3YNbTaThl 10 T01aM 00YyUYEHHUS;

e cozepkaHue yueOHoro npeamera «Pu3nka» 1o rogaM o0ydeHusl.

®dusmka Kak Hayka 0 HauboJsiee OOIIMX 3aKOHAX MPHUPO/IbI, BBICTYIAsl B Ka4eCTBE y4eOHOro
npeaMeTa B LIKOJIe, BHOCUT CYIIECTBEHHbIN BKJIaJ] B CUCTEMY 3HaHMM 00 OKpY)KAIOIIEM MHpE.
HIkonpHBIH Kypc (U3UKM — CHUCTEMOOOPA3YIOIIMHA Il €CTECTBEHHO-HAy4YHBIX Y4EOHBIX
MIPEIMETOB, MOCKOJIbKY (PU3MUECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SIBJICHUH, H3ydaeMbIX
XUMHUeH, ouonoruei, (uznyeckoi reorpadueil u actpoHomuen. Vcnonbp3oBaHHE M aKTUBHOE
IpUMEHEHHE (U3MUECKUX 3HAHUN ONpenenseT XapakTep U pa3BUTHE pa3HOOOPa3HBIX
TEXHOJIOTHH B cdepe SHEPreTHKH, TPAHCIOPTa, OCBOCHHS KOCMOCA, TIOTYYEHHUS HOBBIX
MaTepHalIoB C 3aJaHHBIMU CBOMCTBaMU U Apyrux. MzyueHue Gpu3sMKu BHOCUT OCHOBHOM BKJIAJ B
(hopMHpOBaHUE €CTECTBEHHO-HAYYHOW KapTHHBI MUpa 00yJaromuxcs, B GOpMUpOBaHHE YMEHUN
MPUMEHATh HayYHbIH METOJI TO3HAHMS ITPH BBITIOJIHEHUH MU Y4€OHBIX UCCIIeIOBAaHUH.

B ocHOBY kypca ¢u3MKU 17151 YPOBHS CpEHET0 O0IIero o0Opa3oBaHus MOJOKEH Psij UCH,
KOTOPBIE MOKHO pacCMaTpUBATh KAaK MPUHIMUIIBI €0 IOCTPOEHUS.

Hoesn yenocmnocmu. B cOOTBETCTBUM C HEM KypC SIBJIIETCS JJOTUYECKH 3aBEPIIEHHBIM, OH
COJZIEP)KUT MaTepuall U3 BCEX pa3eNioB (U3UKHU, BKIIOYAET KaK BOMPOCHI KIACCHYECKOW, TaK U
COBpEeMEHHOU (pU3UKH.

Hoes cenepanuzayuu. B cOOTBETCTBUM C HEW MaTepuan Kypca (Gpu3nku o0beJMHEH BOKPYT
¢usnyeckux teopuil. BeaymuMm B Kypce sBusercs (OpMUpOBaHHME NPEACTABICHUH O
CTPYKTYPHBIX YPOBHSIX MaTEpUH, BEIIECTBE U IOJIE.

Hoes cymanumapusayuu. EE peanuzaiys NpeanogaraeT UCIoJIb30BaHUE T'YMaHUTapHOIO
nmoTeHIMana GU3NIECKON HAyKH, OCMBICIIEHUE CBSI3U Pa3BUTHS (PU3HKH C pa3BUTHEM OOIIECTBa,
a TaKXKe ¢ MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMHU M 3KOJIOTHYECKUMH MPOOIIEMaMH.

Hoes npuxnaonoii nanpasnennocmu. Kypc pusuku npeamnosaraet 3HakOMCTBO C IIUPOKUM
KPYroM TEXHHUYECKHUX U TEXHOJIOIMYECKUX MPUIIOKEHNIN N3YUYEHHBIX TEOPUM U 3aKOHOB.



Hoesn osxonocuzayuu peanusyercs TMOCPEACTBOM BBEICHHS 3JIEMEHTOB COJACpKAHMUS,
MOCBAUIEHHBIX JKOJIOTMYECKUM Mpo0iIeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHBI C PAa3BUTHEM
TEXHHUKH U TEXHOJIOTH, a TaKkke 00CYXAeHUs MPOOJIeM PallMOHAIBHOTIO IPUPOIONOIB30BAHUS U
9KOJIOTMYECKON OE30MaCHOCTH.

Crep:kHEBBIMHU 3JIEeMEHTaMU Kypca (U3MKH Ha yYpOBHE CpPEAHEro oO0Iiero oOpa3oBaHHs
ABIISIIOTCS (pU3MUecKue Teopuu ((POopMHpOBAHUE NPEACTABICHUH O CTPYKType IOCTPOCHUS
¢usnueckoil Teopuu, ponu (PyHIAMEHTAIBHBIX 3aKOHOB W TPUHIIUIIOB B COBPEMEHHBIX
MPECTABICHUAX O TPUPOE, TPAHHUIAX MPUMEHHUMOCTH TEOPHA, IJISi ONMHCAHHS €CTECTBEHHO-
HAy4HBIX SBJICHUN U MPOLIECCOB).

CucreMHO-IeSITENbHOCTHBIN MOAX0/ B Kypce (PU3UKU peaan3yercs Mpexe BCEro 3a CUéT
OpraHu3allK 3KCIIEPUMEHTAIBHON AedTenbHOCTH oOyuatomumxcs. /s 6a30Boro ypoBHs Kypca
(U3UKU — 3TO HCIIOJIIb30BAHME CHCTEMBbI ()POHTAIBHBIX KPATKOBPEMEHHBIX JKCIIEPUMEHTOB U
1a0opaTopHBIX paboT, KOTOpble B MporpaMme o (¢u3uke OObEIMHEHBI B OOIMIMN CIIMCOK
YUYEHHYECKHX MpPaKTHUeCKUX paboT. BoiaeneHue B yKa3aHHOM IMepedHe J1abopaTOpHBIX pador,
MPOBOJUMBIX JUISI KOHTPOJIS M OLEHKH, OCYIIECTBIISAETCS yJaCTHUKAMH 00pa3oBaTEIbHOIO
rpolecca UCXo/sl U3 0COOEHHOCTE! TUIAHUPOBAHUS U OCHAllleHus kabuHera ¢usuku. [Ipu sTom
obecrieunBaeTcsi OBIIAJCHUE OOYYArOIIMMUCS YMEHHUSIMH TPOBOAWTH KOCBEHHBIC H3MEpPEHHS,
WCCIIEIOBAHMs 3aBUCHUMOCTEH (DM3MUECKUX BEIWYMH W TOCTAHOBKY OIBITOB IO MPOBEPKE
MPEUIOKEHHBIX THITOTE3.

Bonbiioe BHUMaHue yIenseTcs peleHUI0 pacuéTHBIX U KaueCTBEHHbIX 3ajad. [Ipu s3Tom
JUIS pacYETHBIX 3ajjau MPUOPUTETOM SIBIISIFOTCS 3aJIa4M C SIBHO 3aJlaHHONW (PU3NYECKON MOJIENbIo,
MO3BOJISIONIME TPUMEHATh HM3YYCHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOTO pasjerna
Kypca, TaKk ¥ UHTETPUPYS 3HAHUS U3 Pa3HbIX pa3/ieioB. [[1s KaueCcTBEHHBIX 3a/1a4 IPUOPUTETOM
ABIIIIOTCSL 3aJaHusd Ha OOBSICHEHHE NPOTEKaHWS (U3UUYECKUX SBICHUNH M TIPOLIECCOB B
OKpYy’Karollel >KU3HH, TpeOyrolue BbIOOpa (M3MUECKOM Mojaenu Uis CUTYallud IMPaKTHUKO-
OPUEHTHPOBAHHOI'O XapakKTepa.

B coorBerctBuum ¢ tpeboBanusmu PI'OC COO k MaTepuasbHO-TEXHHUYECKOMY
obecriedeHnI0 y4eOHOro mporecca 0a3oBBI YpOBEHb Kypca (PH3MKH Ha YPOBHE CpPETHETO
obmiero oOpazoBaHMsl JOJDKEH M3y4aTbCsl B YCIOBUSAX INPEIMETHOro KaOuHeTa (U3MKU WIN B
YCIIOBUSIX MHTEIPUPOBAHHOr0 KaOWHETa MPEIMETOB €CTECTBEHHO-HAyYyHOro nukia. B kabunere
(bu3MKK JOKHO OBITH HEO0X0IMMOE J1a00PaTOPHOE 00OPYAOBAHUE [T BBIMOIHEHUS YKa3aHHBIX
B IporpamMme 1o (uU3MKe YYECHHUUECKHUX MPAKTUYECKUX padoT U JEMOHCTpAIlMOHHOE
o0opyIoBaHUE.

JlemoHCTpanoHHoe 00opynoBaHuE (QOPMUPYETCS B COOTBETCTBHHM C MPHUHIIUIIOM
MUHHUMAaJIBHON JOCTaTOYHOCTH M OOECIIEYMBAET IMOCTAHOBKY MEPEYHCIECHHBIX B MPOrpamMMe Io
(u3MKe KIIOYEBBIX JIEMOHCTpAIMil A HMCCIEJOBaHMS HM3y4aeMbIX SIBICHUW U IPOLIECCOB,
SMITUPUYECKUX U PyHAAMEHTAITBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHI.

JlaboparopHoe o0OpymOBaHUE Ui YYEHHMYECKHUX IMPaKTUUYECKUX padboT (opmupyercs B
BHJIE TEMaTHYECKHX KOMIUIEKTOB M oOecreunBaeTcs B pacdy€re OJHOr0 KOMIUIEKTa Ha JIBYX
oOyuvaromuxcs. Temaruueckue KOMIUIEKTHI J1a00OpaTOpPHOrO OOOPYAOBAaHHS JOJKHBI OBITh
MTOCTPOCHBI Ha KOMIUIEKCHOM HCIIOJIb30BaHUM AHAJIOTOBBIX W HU(POBBIX MPHUOOPOB, a TaKKe
KOMITbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE IU(POBBIX 1aOOPaTOPHIA.

OCHOBHBIMHM LEJASIMH U3yYeHUs PU3UKH B 00111eM 00pPa30BAHUM SIBJISIFOTCH |

e (opMHpOBaHHME HHTEpeca W CTPEMJICHHS OOydYaloImMXCs K HAyYHOMY H3YyUEHUIO

MIPUPO/IbI, PA3BUTHE UX UHTEIUIEKTYabHBIX M TBOPUECKUX CIIOCOOHOCTEHH;



pa3sBUTHE MPEACTABIEHUH O HayyHOM MeETOJE IO3HaHUs U (GOpMHpPOBAHUE
HCCIJIEI0BATEIbCKOIO OTHOILIEHUS K OKPYKAIOIIUM SBJICHUSM;

(dbopMHpOBaHUE HAyYHOIO MHUPOBO33PEHUS KaK pe3yjbTaTa U3y4eHUs OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (PM3UKH;

¢dbopmMupoBaHuEe YMEHHI OOBSICHATD SIBJICHUS C UCIOJIB30BAaHUEM (PU3UUECKUX 3HAHUHN U
Hay4HBIX J10Ka3aTeJIbCTB;

(dbopMHUpOBaHUE TIPEICTABICHUHN O ponu GU3NKU ISl Pa3BUTHS APYIHUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTUH.

JlocTikeHne 3THX IieNiell 00ecreunBaeTCcsl pelIeHneM CIeAYIOMUX 3a/1ad B IpOIecce
M3Yy4YeHHUs Kypca (pU3uKU Ha YPOBHE CpeIHEro o0Iero ooOpa3oBaHuUs:

npuoOpeTeHre CUCTEMbl 3HaHUN 00 OOIUX (PU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSIX, BKIIIOYAsT MEXAHUKY, MOJIEKYSIPHYIO (PU3UKY, DJIEKTPOJMHAMUKY, KBAHTOBYIO
(GU3UKY U 3JIEMEHTHI aCTPOPHU3UKY;

¢bopMupoBaHue yMEHUN TPUMEHATH TEOPETUYECKHE 3HaHWUS Ui OOBSICHEHHS
¢u3nyecKkux SBICHUN B MNPUPOJAE M JUIA MPHUHATUS NPAKTUUYECKUX pPEIICHUH B
MIOBCETHECBHOM KH3HU;

OCBOCHHE CIOCOOOB pEIICHHS Pa3IMYHBIX 33/a4 C SBHO 33aJaHHOW (U3NYECKOM
MOJIENBIO, 3aJjay, IOAPA3yMEBAIOLIMX CAMOCTOSATEIBHOE CO3aHUE (PU3UUECKOM
MOJEIN, aJICKBATHON YCIIOBHSM 3aa4H;

MOHUMaHHE (PU3UYECKHX OCHOB M TNPHUHIIMIIOB JCHCTBUS TEXHHUUYECKHX YCTPOMCTB H
TEXHOJIOTMYECKUX MPOLECCOB, MX BIUSHUS HA OKPYKAIOLLYIO CPELY;

OBJIQZICHHE METOJaMU CaMOCTOSATEIbHOI'O IUIAHUPOBAHMS U MPOBEACHUS (PU3HUECKUX
SKCIEpUMEHTOB, aHajlu3a M  UHTepOpeTanud  MHPOpPMAIUH,  ONpeaesIeHUs
JIOCTOBEPHOCTH TOJYYEHHOI'O PE3YJbTaTa;

CO3JJaHUE YCIOBUM JJI Pa3BUTHUS YMEHUN ITPOECKTHO-UCCIIEI0BATEIbCKON, TBOPYECKON
JESITEIbHOCTH.

MecTo yyeOHOro npeamera B y4eOHOM ILIaHe.

Ha usydyenue ¢usuku (0a30BBI YpOBEHb) Ha yYPOBHE CPEIHETO OOIIETO OOpa3oBaHUS
orBoautcs 136 wacoB: B 10 kmacce — 68 yacoB (2 daca B Hezeno), B 11 kimacce — 68 vacoB (2
yaca B HEZIEIIO).

[Ipennaraemsrii B mporpamme mo (Gpu3nKe nepeyeHb JTa00paTOPHBIX U MPAKTHUECKUX padoT
SIBJIIETCS. PEKOMEH/IOBAaHHBIM, YUMTEIb JEJIaeT BHIOOp MpOBEJCHHs J1a00paTOpPHBIX paboT u

OIBITOB C YYETOM HHIUBUAYAIBHBIX OCOOEHHOCTEH 00ydaronixcsl.



COJAEP)KAHUE YYEBHOI'O IIPEIMETA

10 KJIACC

Pa3nen 1. ®u3uka 1 MeTOAbI HAYYHOI'0 IO3HAHUSA
®dusuka — Hayka o npupone. Haydynele meTonsl NMO3HAHMS OKpykaromero mupa. Poib
9KCIEPUMEHTA U TEOPHH B IIPOIIECCE MO3HAHMSI TPUPOJIbl. DKCIIEPUMEHT B (DU3HUKE.
MonenupoBanue GU3NUECKUX SABICHUN M mporeccoB. Hayunsle runore3sl. Ousznueckue
3aKOHBI ¥ TEOpHH. I'paHUIIbl MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB. [IpHHIIMIT COOTBETCTBUSI.

Ponms m mecto ¢usuku B (HOpMHUPOBAHMHM COBPEMEHHOW HAYYHOM KapTUHBI MHpa, B
IIPaKTUYECKOHN NEATEIbHOCTH JIIOJIEH.

Jlemoncmpayuu
AmnanoroBble 1 IU(PPOBBIE U3MEPUTETHHBIE TPUOOPHI, KOMITBIOTEPHBIE JATYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe JaBuKeHHE. OTHOCUTENBHOCTh MEXAaHMYECKOro nBrokeHus. Cucrema
orcu€ra. TpaekTopusi.

[Tepemenienue, CcKOpoOCTh (CpelHSsI CKOPOCTh, MTHOBEHHAsi CKOPOCTb) U YCKOpPEHHE
MaTepuaibHOM TOUKH, UX MPOEKIMH Ha OCHU CUCTEMBbl KoopauHaT. CloxeHue NmepeMeieHril 1
CJIOKEHUE CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE IBMXKEHHE. ['paduKku 3aBUCUMOCTH
KOOpJIMHAT, CKOPOCTH, YCKOPEHUS, TyTH U NIEPEMEIICHUSI MaTEPUAIbHON TOUYKH OT BPEMEHH.

CBobOoaHOe mazieHne. Y CKopeHrue CBOOOIHOTO MaIeHHSI.

KpuBonuueiiHoe nBvkeHue. JIBH)KEHHME MaTepUaIbHOM TOYKHM IO OKPYKHOCTH C
MOCTOSHHOM IO MOAYJIO0 CKOpPOCTBIO. YTJIOBasl CKOPOCTb, JUHEHHas ckopocTh. Ilepuon u
yacToTa oopanienus. LleHTpocTpeMuTenbHOe yCKOpEHUE.

TexHuueckrue YCTpOWCTBA © MPAKTUYECKOE MPUMEHEHHUE: CHUIOMETP, JBH)KCHHE
CHapsI0B, LIETTHbIE U PEMEHHBIE MepeIadH.

Jlemoncmpayuu

Monenb cucteMbl 0TCUéTa, UIUTIOCTPAIUS KUHEMAaTHUYECKUX XapaKTEPUCTUK IBHKEHUSI.

[IpeoOpazoBanue NBHKEHHI C UCTIONB30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Hab6mronenue aBuxeHus Tena, OpOoIIeHHOro Mo/ YIIIOM K TOPU30HTY M TOPU30HTAIIBHO.

N3mepenue yckopeHus CBOOOAHOTO MaACHHUS.

Hamnpagnenue ckopocTu Mpu ABUKEHUH TTO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

W3ydeHre HEpaBHOMEPHOI'O ABMXKEHHUS C IIEJIbIO OMpPE/IEIeHNs MTHOBEHHOI CKOPOCTH.

UccnegoBanne  COOTHOILIEGHUS ~ MEXIYy  MYTAMH,  [POWJEHHBIMH  TEJIOM  3a
MOCTIEOBATEIbHBIE PaBHBIE IPOMEXKYTKH BpPEMEHH IMPH PaBHOYCKOPEHHOM JBUKEHHH C
HavyaJIbHOU CKOPOCTBIO, PAaBHOM HYIIIO.

W3ydenuve ABM>KEHUS IApUKA B BSI3KOM JKUIKOCTH.

N3ydeHnne nBmKeHHS Tena, OPOIIEHHOTO TOPU30HTATBHO.

Tema 2. /lunamuxa

[IpuHnmn orHocurensHOcTH ["anmies. [lepBbiil 3akoH HeroToHa. IHEpIMabHBIE CHCTEMBI
oTcyY€Ta.



Macca Ttema. Cuna. IlpuHmun cynepno3unuu cuia. Bropoit 3akoH HeroTona miist
MarepualbHOU TOUKU. Tpernii 3akoH Hbl0TOHA [ MaTepUaIbHBIX TOYECK.

3akoH BceMupHOro tarorenus. Cuia tspkectu. [lepBas kocMuyeckasi CKOpOCTb.

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

Tpenue. Bunabl Tpenust (mokosi, ckoibkeHus, kadenus). Cuna tpenus. Cyxoe TpeHue.
Cuna TpeHHs CKONMBKEHUS U cuia TpeHus nokos. Koapoumuent tpenns. Cuiia conmpoTHBICHUS
MIpU ABUKEHUU Tela B )KUJIKOCTU WJIHU Tase.

[ToctynarensHoe 1 BpalaTenbHOE ABMKEHUE aOCOIIOTHO TBEPIOTO TEa.

MOMEHT CHJIBI OTHOCHTEIBHO OCH BpameHus. llnedo cuibl. YcnoBus paBHOBeCHS
TBEPIOrO TENA.

TexHuyeckue yCTpoiiCTBa M NPAKTHMUECKOE IPUMEHEHHWE: IOAIIMIIHUKY, JIBHKEHUE
HCKYCCTBEHHBIX CITyTHHKOB.

Llemoncmpayuu

SIBieHne nHEepLUMH.

CpaBHeHue Macc B3aMMOAEHCTBYIOLIUX TEIl.

Bropoii 3akon HerotoHa.

Hsmepenue cui.

CnoxxeHue CHIL.

3aBUCHUMOCTb CHUJIBI YIIPYTOCTH OT Jie(hOpMaLnu.

HesecomocTs. Bec Tena npu ycKOpEHHOM NOABEME U NTaJCHUH.

CpaBHeHUE CUJT TPEHUS MOKOS, KaUeHHS U CKOJIbKEHHUS.

VYcnoBus paBHOBeCUs TBEPAOro Tela. Buibl paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopuule pabomuol

Nzyuenne npmxeHust Opycka 1o HaKJIIOHHOW TJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH CUJI YIPYIOCTH, BO3HHMKAIOIIMX B IPYXUHE M PE3NHOBOM
o0pasie, oT ux aedopmarum.

HccnenoBanue ycnoBuil paBHOBECHUsI TBEPAOrO TEJa, UMEIOIIET0 OCh BPAICHUSI.

Tema 3. 3akonwvl coXpanenus 6 MexaHuKe

Nmnynbe MaTtepuanbHOM TOUKH (Tena), CUCTEMbl MaTepHaIbHBIX TOUYEK. MIMITYJIbC CHITBI U
M3MEHEHUE UMITyJIbca Tela. 3aKOH COXpaHEHUs UMITyJbca. PeakTuBHOE NBUKEHHE.

PaGora cuiibl. MOIIHOCTD CUJIBL.

Kunerndeckass sHeprusi MaTepHalbHONW TOYKH. Teopema 00 M3MEHEHWHM KHHETHYECKOU
SHEpPrUu.

[TorenmmanpHas 3Heprus. [loTeHIManpHas YHEPTHUS YIPYro 1eGOopMUPOBAHHON MPYKUHBI.
[ToreHunanbHas 3Heprus Tena BOIM3U NOBEPXHOCTH 3EMIIH.

[ToreHuumanbHble ¥ HEMOTEHLMATIbHBbIE CHIIbL. CBsI3b pabOThl HEMOTEHLHUATIBHBIX CHUII C
M3MEHEHUEM MEXaHNYECKOW SHEPTUU CUCTEMBI T€J1. 3aKOH COXPAHEHUsI MEXaHUYECKOM SHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHU4ecKre yCcTpoMCTBAa M NPAKTHUYECKOE NMPUMEHEHHE: BOJOMET, KONED, MPYKUHHBINA
MIACTOJIET, IBUKECHHUE PaKeET.

Jlemoncmpayuu

3aKOH COXPAaHEHHUs UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

[lepexoa moTeHIIMATEHON YHEPTUN B KHHETUYECKYIO 1 00paTHO.

Yuenuueckuii skcnepumenm, nabopamophule pabomuol



N3ydyeHrne abCOMIOTHO HEYHNPYroro yaapa € IOMOIIBIO JIBYX OJMHAKOBBIX HUTSHBIX
MasiTHUKOB.

HccnenoBanue cBsizu pabOThI CHJIBI C M3MEHEHHEM MEXAaHMYECKOH HSHepruu Teja Ha
IIpUMEPE PACTSKEHUSI pE3NHOBOTO JKI'yTa.

Pa3nen 3. MoJiekyasipaas pu3uka 1 TepMOAUHAMHUKA

Tema 1. Ocho6bt MONEKYIAPHO-KUHEMUYECKOU MeopUU

OcCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-KUHETHUYECKON TEOPHH U UX ONBITHOE 0OOCHOBAHHUE.
bpoynoBckoe paBwxkenue. [uddysua. Xapakrep IBKEHUS W B3aUMOACUCTBUS YacTHI]
BelecTBa. Mojaenu CTpOEHHsl Ta30B, KUAKOCTEH W TBEPABIX Tel U OOBSICHEHUE CBOMICTB
BEILIECTBA HAa OCHOBE 3TUX Mojened. Macca u pasmeprl Moiaekyl. KomuuecTBo BeliecTsa.
ITocrosinHast ABoraapo.

TemnoBoe paBHoBecue. Temneparypa u e€ usmepenue. llkana remneparyp Llenscus.

Mogens uaeanbHOro rasza. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETUYECKOW TEOpHUH
nuaeanpHOro rasa. AOCONIOTHas TemrepaTypa Kak Mepa CpeaHEll KHMHETHYECKOM SHepruu
TEIJIOBOro JBM>KeHMs vactull Trasza. lllkana temneparyp KenbBuHa. ['a30Bble 3aKOHBI.
VpaBuenne MenneneeBa—Knaneitpona. 3akon Jlanbprona. M3omporecchl B uicaibHOM Tasze ¢
MOCTOSTHHBIM KOJIMYECTBOM BellecTBa. [ paduueckoe mpeacTaBieHHe U30MPOLIECCOB: U30TEpMa,
M30x0pa, u3odapa.

TexHuueckue ycTpoHCTBa U MPAaKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, [OKa3bIBAIOIIME JHUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu Momexyn
OpraHUYECKUX COCTUHECHUH.

OnbITh! 110 1B (Y3UH KUAKOCTEH U ra30B.

Monenb OpOyHOBCKOTO JIBUKEHHUSL.

Mogens onbita LltepHa.

OnbIThL, JOKa3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYJIIPHOTO B3aUMOICHCTBUS.

Monenb, WTIOCTpUpYIOLIasi IPUPOIY JaBJIECHUS ra3a Ha CTEHKU cocyaa.

OnbIThI, HIUTIOCTPUPYIOIINE YPAaBHEHNUE COCTOSIHUS UIE€ATBHOIO I'a3a, U30MPOLIECCHI.

Yuenuueckuii skcnepumenm, nabopamophule pabomuol

Omnpeznenenue Macchl BO3QyXa B KIACCHOM KOMHAaTe Ha OCHOBE H3MepeHHil o0béma
KOMHATBI, IaBJICHUS U TEMIIEPATYPBI BO3/1yXa B HEM.

HccnenoBanue 3aBUCMMOCTH MEXKly ITapaMeTpaMU COCTOSIHUS pa3pe’KeHHOr 0 rasa.

Tema 2. Ocnoevl mepmoounamuku

TepmonuHamuyeckass cucrema. BHYTpEHHsIsT DHEprusi TEPMOAMHAMUYECKONM CUCTEMBI U
criocoOb! e€ uzmeHenus. KoiauuectBo Temnorsl U pabora. BHyTpeHHsIsI SHEPTrUsi OHOATOMHOTO
UJeanbHOro raza. Bupl Teruionepenaun: TEIONPOBOIHOCTb, KOHBEKIIHS, U3JIydeHuUE. Y IebHast
TEMI0EMKOCTb BelecTBa. KonnmuecTBo TEMmaoThl IpH TeIIonepeaaye.

[lonsitue 00 anmabatHom mnpouecce. I[lepBblif 3akoH TepMoauHaMuku. IIpumeHenue
MIEPBOro 3aKOHA TEPMOJMHAMUKH K H3omporeccaM. I'padpuueckas naTepnperanus padoThl rasa.

BTtopoii 3akon TepmonuHamMuku. HeoOpaTHMOCTh POIECCOB B MIPUPO/IE.

TernnoBeie MatuHbl. [IpuHIUIG! neificTBUS TemmoBbIX MamuH. [Ipeobpa3oBanus sHepruu B
TeIIOBBIX MamunHax. KoadduuueHt nmome3Horo aeictBus TermioBor MamuHbl. [{ukn Kapho u
€ro KO3 GHUIMEHT MOJIE3HOT0 JEHCTBUS. DKOJOTHUECKUE MPOOIEMBI TETIII0OIHEPTETUKH.

TexHuuecknue yCTpOWCTBAa W MNPAKTUYECKOE IPUMEHEHHE: JBUraTelb BHYTPEHHEIrO
CropaHusi, ObITOBOH XOJIOAUIBHHUK, KOHAUIIUOHED.



Jlemoncmpayuu

W3MmeHeHne BHYTpEHHEH SHEpPrud Tela NpPH COBEPIIEHUU pabOTHI: BBUIET MPOOKH M3
OYTBUIKM TIOJl JIEHCTBHEM CXXaTOTrO BO31yXa, HarpeBaHue 3¢upa B JIATYHHOU TPyOKe MyTéM
TpeHusl (BUICOIEMOHCTpAIIH).

H3meHenne BHYyTpeHHEH sHepruu (TemiepaTypsl) Teja Mpu Terionepeaaye.

OmnbIT 110 agrabaTHOMY PACHIMPEHUIO BO3/1yXa (OIBIT C BO3YLIHBIM OTHUBOM).

Monenu napoBoi TypOUHBI, TBUTATENsl BHYTPEHHETO CrOPaHUsl, PEaKTUBHOI'O JABUTATEIs.

Yuenuueckuii axcnepumenm, rabopamopmvie pabomoi

N3mepenue yienpHON TEIIOEMKOCTH.

Tema 3. Azpecammnvie cocmoanun eewjecmea. Pazogvie nepexoont

[MTapooOpa3zoBanue wu KoHAeHcanus. Vcnapenue u  kurneHue. AOcCOmOTHas U
OTHOCHUTEJIbHAS BIAXXHOCTh BO3ayxa. HacklmenHslil map. YaenpHas Terjaora napooOpa3oBaHHUs.
3aBUCHMOCTh TEMIIEPATYPhl KUIICHUS OT JaBJICHHUS.

Tépnoe teno. Kpucrammmueckne u aMmopHbIie Tena. AHU30TPOMHS CBOMNCTB KPUCTAILIOB.

Kunkue kpuctamisl. CoBpemMeHHble Marepuainbl. IlnaBnenue m kpucramnusanus. Y aenpHas
Teriora miasnenus. Cyonumanus.

YpaBHeHUe TEII0BOro OanaHca.
TexHHUeCKHe YCTPOWCTBA M IMPAKTHYECKOE TPUMEHEHHE: TUTPOMETP U TICHXPOMETD,

KaJ10puMETp, TEXHOJIOINu MMOJTYYCHHA COBPEMCHHBIX MaTcpHraioB, B TOM HUCJIIC
HaHOMATCPUAIOB, © HAHOTCXHOJIOT'UH.

Jlemoncmpayuu

CBoiicTBa HaCBIIEHHBIX TAPOB.

Kunenue npyu NOHMKEHHOM J1aBJICHUU.

CriocoObl U3MepeHus BIaXKHOCTH.

Habntonenue HarpeBaHus U IUIaBICHUS KPUCTANINYECKOrO BEIECTBA.
JleMoHCTpanusi KpUCTaJLIIOB.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3mepenue oTHOCHTENBHON BIaKHOCTH BO3IyXa.

Pa3nen 4. DinexkTpoauHaMuKa
Tema 1. Dnekmpocmamuka

DnekTpu3anusa Tel. OJIEKTpU4ecKuil 3apsia. JlBa BHAAa SIEKTPUYECKUX 3apsi/ioB.
[IpoBoAHUKY, TUAIEKTPUKH U MIOTYIPOBOAHUKHU. 3aKOH COXPAHEHHUSI SJIEKTPUUECKOTO 3apsijia.

Bzaumopeiicteue 3apsigmoB. 3akoH Kymona. ToueuHbll  3JIEKTpUYECKHM  3apsij.
Onexkrpuueckoe mnone. Hanpsx€HHOCTh 3nekTpuueckoro nomnsd. IlpuHnun cyneprnozunun
3JIEKTPUYECKUX MoieH. JINHUN HanpsHKEHHOCTH 3JIEKTPUYECKOTO MOJIS.

PaGora cun osnekrpocratudeckoro mois. [lorenuman. Pa3HOCTH  MOTEHIIMATIOB.
[IpoBOIHMKY U AUBIIEKTPUKH B JIEKTPOCTATUUECKOM ToJe. J(U3neKkTpuyeckas mpoOHUIaeMOCTb.

Onekrpoémkocth. KonnmeHncartop. DJIEKTpOEMKOCTh IIJIOCKOTO KOHIEHCATOpa. DHEPTust
3apsKEHHOI0 KOHJIEHCATopa.

TexHuyeckne ycTpoicTBa M IMPAKTUUYECKOE NPUMEHEHHUE: 3JIEKTPOCKOIM, AJIEKTPOMETP,
AMIEKTpOCTaTUYECKas 3alllUTa, 3a3€MJICHHUE JJIEKTPONPUOOPOB, KOHIEHCATOP, KOMHPOBAIbHBIN
anmapar, CTpyMHBII TPUHTED.

Jlemoncmpayuu

Y CTpoicTBO U MPUHIUMN ACUCTBUS JIEKTPOMETPA.

BzanmopeiicTBrE HAANEKTPU30BAHHBIX TEL.



DIIEKTPUYECKOE MOJIE 3APSAKEHHBIX TEI.

[IpoBOIHUKM B 3JIEKTPOCTATUYECKOM IIOJIE.

DJIeKTpOCTaTHYECKas 3allHTa.

JIMDIEKTPUKHU B DJIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IIJIOCKOTO KOHAEHcaTopa OT IUIOIAau IUIACTHH,
PAacCTOSIHUS MEXAY HUMH U TUIJIEKTPUYECKOU IIPOHUIIAEMOCTH.

DHeprus 3apsyKEHHOr0 KOHAEHcaTopa.

Yuenuueckuii axcnepumenm, rabopamopmvie pabomoi

H3mepenne 371eKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. [locmosannslit Inekmpuyeckuit mox. Toku é paznuunvix cpedax

DJIEKTPUYECKUM TOK. Y CIOBUS CYIIECTBOBAHUS 3JIEKTPUUECKOr0 ToKa. MICTOUHHMKHU TOKA.
Cuita Toka. ITocTossHHBIN TOK.

Hampsoxkenne. 3akon Oma U1 ydacTKa LIETH.

DIIEKTpUYECKOE CONPOTHUBIICHHUE. VY nensHOE CONPOTHUBJIEHUE BEILECTBA.
[TocnenoBarenpHOE, MapauIeIbHOE, CMELIAHHOE COEIUHEHUE ITPOBOIHUKOB.

PaGora anekrpuueckoro Toka. 3akoH Jxoyna—Jlenia. MoIHOCTb IEKTPUYECKOTO TOKA.

DNeKTPOABUKYIIASI CHJIa U BHYTPEHHEE CONPOTUBJICHUE UCTOYHHMKA TOKA. 3akoH OMa s
TIONTHOM (3aMKHYTOM) aekTpuyeckoii nenu. Koporkoe 3amMbIkaHue.

DneKTpOHHAas MPOBOJAUMOCTD TBEPABIX METANIOB. 3AaBUCUMOCTb CONPOTHUBIICHUS METAJIJIOB
oT Temneparypsl. CBEpXIPOBOAUMOCTb.

DJIEKTpUYECKHUN TOK B BaKkyyMme. CBONCTBA IEKTPOHHBIX ITyYKOB.

[MonynpoBomuuku. CoOCTBEHHass W MpPHUMECHas MPOBOAMMOCTh IOIYIIPOBOJIHUKOB.
CgoiictBa p—Nn-niepexona. [TomynmpoBoIHUKOBBIE TPUOOPHI.

DJIEKTPUYECKUM TOK B pPAcTBOpaX M paciuiaBax »3JICKTPOJIUTOB. DJIEKTPOIUTHUYECKAs
JcconHaIus. JIEeKTPOIIn3.

DJIeKTpUYeCKUil TOK B razax. CaMOCTOSTEIbHBIM U HECAMOCTOSITENIbHBIN pa3psa. MonHus.
[Lnazma.

TexHu4eckue YCTpOWCTBA M IPAKTUYECKOE IIPUMEHEHHE: aMIepMeTp, BOJIBTMETD,
peocTaT, HUCTOYHHKM TOKa, OJIJIEKTPOHArpeBaTelbHble MPHOOPHI, AJIEKTPOOCBETUTEIBHBIC
pUOOpPbI, TEPMOMETP CONPOTUBJICHMS, BAaKyyMHBIH JUOJ, TEPMHUCTOPHl U (HOTOPE3UCTOPHL,
MOJIYIIPOBOJITHUKOBBIN TMO/1, TAJIbBAaHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HAIPSHKEHUS.

3aBUCUMOCTh CONPOTUBIICHUS LWIMHAPUYECKUX IPOBOJHUKOB OT JUIMHBI, IUIOIIAIN
MIOIIEPEYHOr0 CEYEHUS U MaTepuaIa.

CwmenianHOEe COeTMHEHUE TIPOBOAHUKOB.

[Ipssmoe u3MepeHue daeKTpoABMKYyIEeld cwibl. KOpoTkoe 3aMbIKaHHE TajJbBAHUYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHETO COIPOTUBIICHMUS.

3aBUCHUMOCTb COIIPOTUBJICHHS METAINIOB OT TEMIIEPATYpPHI.

IIpoBOAMMOCTB 3EKTPOIUTOB.

HckpoBoit paspsia v IpOBOAUMOCTD BO3/1yXa.

OaHOCTOPOHHSSI IPOBOAUMOCTD AUOJA.

Yuenuueckuii skcnepumenm, nabopamopuule pabomuol

N3yueHue cMEmaHHOr0 COEIMHEHUS PE3UCTOPOB.

W3mepeHne  3IEKTPOJABMIXKYIIEHM CHJIBI HMCTOYHUMKA TOKa M €r0  BHYTPEHHErO
COIPOTUBIICHUS.



Hab6mronenue anmexTpomnusa.

MesknpeaMeTHbIe CBA3H

N3yyenue kypca ¢uszuku 06a3oBoro ypoBHsS B 10 Kjacce OCYyIMIECTBISIETCS C y4ETOM
COJZIEP)KATENbHBIX MEXIPEIMETHBIX CBSI3€ € KypcaMH MaTeMaTUKW, OWOJIOTMH, XUMHH,
reorpauu U TEXHOJIOTHH.

Meowcnpeomemnvle nonsimusl, CBSI3aHHBIE C W3YYEHHMEM METOJOB HAyYHOr'O MO3HAHMSL:
SBJICHUE, HAy4yHbIH (akT, rumoresza, (Qu3uyeckas BeJIMYMHA, 3aKOH, TEOpHUs, HAOIIOJEHHE,
9KCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuxa: pellleHMEe CHUCTEMbl ypaBHEHMH, JHUHeWHas ¢QyHkuusa, mnapadona,
runep6oia, ux rpaduKu U CBOMCTBA, TPUTOHOMETPUYECKUE QYHKIIUHU: CUHYC, KOCUHYC, TAHT€HC,
KOTaHI'€HC, OCHOBHOE TPUI'OHOMETPHUUYECKOE TOXKIECTBO, BEKTOPHl M MX IPOEKLIMU Ha OCH
KOOpJMHAT, CII0KEHHE BEKTOPOB.

buonoeusn: mexanuyeckoe ABIKEHHE B JKUBOW mpHpoze, Tuddy3us, 0cMOC, TEII000OMEH
KUBBIX OPTaHU3MOB (BU[bI TEIUIONEPEIauH, TEIUIOBOE PABHOBECHE), DIEKTPUUECKHUE SIBICHUS B
YKABOW MPUPOJE.

Xumusa: TUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOSCHHE aTOMOB U MOJIEKYJ, MOJIb BEIECTBa,
MOJISIpHasl Macca, TEIUIOBbIE CBOMCTBA TBEPIBIX TeN, XUAKOCTEH M Ta30B, AJIEKTPUUYECKUE
CBOICTBA METAJLJIOB, SJICKTPOIUTUYECKAS AUCCOIUAIINS, TATbBAHHKA.

l'eoepagpusa: BAaxXHOCTb BO3/1yXa, BETPbI, 0apOMeETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUe ABMKEHHUM C UCIOJIB30BAaHUEM MEXaHU3MOB, YUET TPEHUS B
TE€XHHKE, TOIMUIHUKYA, HCIOIb30BaHUE 3aKOHA COXpPAHEHHs MMIyJbca B TEXHHKE (pakera,
BOIOMET M JIpyrue), JIBUraTellb BHYTPEHHErO CropaHus, IapoBas TypOuHa, OBITOBOM
XOJOJWIbHUK, KOHAUIIMOHED, TEXHOIOTUU TOJIYyYEHUSI COBPEMEHHBIX MaTepUajoB, B TOM UYHCIE
HAaHOMAaTepuajloB, W  HAHOTEXHOJIIOTMM,  JJEKTpPOCTaTHYecKas  3allluTa,  3a3eMJICHUE
JEKTPONPUOOPOB, KCEPOKC, CTPYHHBIA TMPUHTEpP, JJIEKTpPOHArpeBaTelbHble IMPUOOPHI,
3JIEKTPOOCBETUTEIbHBIE TPUOOPHI, TaIbBAaHHKA.

11 KIIACC
Pasnen 4. JaekTpoguHamMnka

Tema 3. Maznumnoe none. IneKmpomazHUmMHAA UHOYKYUS

[TocTostnHble MarHuThl. B3auMopeiicTBUE MNOCTOSHHBIX MAarHUTOB. MarHuTHOE MoJe.
Bekrop MarauTHON MHAYKIMU. [[pUHIUIT CylIeprio3uUK MAarHUTHBIX TToJiel. JIMHUKM MarHUTHOMN
nHayknuu. KapTuHa nimHui MarHuTHOM MHIYKIIUU TIOJISE TOCTOSTHHBIX MarHUTOB.

MaruutHoe 1ojie MpoBOAHMKA ¢ TOKOM. KapTuHa NMHMI MHAYKIUM MarHUTHOTO OIS
JUIMHHOTO TPSIMOTO MPOBOJHUKA M 3aMKHYTOI'O KOJIBIIEBOTO MPOBOJIHUKA, KATYIIKH C TOKOM.
OnbiT OpcTena. BzaumopelicTBrue NpoBOJHUKOB C TOKOM.

Cuita Amriepa, €€ MOJTyJIb U HalpaBJIeHHUE.

Cuna JlopeHua, e€ MoAyiabp M HampaBieHHe. JIBU)KEHUE 3apsyKEHHOM YacTULbI B
OJTHOPOJHOM MarHuTHOM nosne. Pabota cuisl Jlopenna.

SlBneHue nsnexkTpoMarHuTHOM wuHAYKUMH. [lOTOK BeKTOpa MAarHMTHOM HWHIYKIUU.
DIEeKTPOABMKYIIAS CHJIa MHAYKIIMU. 3aKOH JIEKTPOMArHUTHON MHIYKITUU Dapases.

BuxpeBoe siiekTpuueckoe mosie. DIEKTPOIABMKYIIAs CUila HHAYKIMU B IMPOBOJHUKE,
JBUKYIIEMCS TOCTYIATEIbHO B OJHOPOTHOM MarHUTHOM TIOJI€.

IIpasuiio JleHna.

NHaykTUBHOCTD. SIBJIEHHE CAMOUHIYKIIMH. DJIEKTPOIBIIKYILAS CHUJIa CAMOMHTYKIUH.

DHeprusi MarHuTHOTO MOJISl KaTYIIKU C TOKOM.



DJIEKTPOMAarHuTHOE TOJIE.

TexHuyeckue yCTpoWCTBA M NIPAKTHYECKOE IPUMEHEHUE: IIOCTOSHHBIE MArHUTHI,
3JIEKTPOMATHUTBI, 3JIEKTPOJABUTATEIb, YCKOPUTEIHN AIEMEHTAPHBIX YAaCTUL, MHAYKIIUOHHAS M€Yb.

Jlemoncmpayuu

OmnbIT OpcTena.

OTKIJIOHEHUE JIEKTPOHHOTO MTy4YKa MarHUTHBIM T10JIEM.

JIuHUM MHIYKIIMU MarHUTHOTO TOJS.

B3anmopeiicTBre AByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

HevictBue cuiibl JIopeHIla Ha HOHBI AJIEKTPOJIUTA.

SIBiIeHUE DIEKTPOMArHUTHOM HHAYKIUH.

[IpaBuio Jlenua.

3aBUCHUMOCTD 3JIEKTPOABUKYIIEH CHIIBI MHAYKIMH OT CKOPOCTH M3MEHEHUsI MarHHUTHOTO
MOTOKa.

SIBiieHME CAaMOMHTYKIIU Y.

Yuenuueckuii sxkcnepumenm, n1abopamopHule pabomol

M3ydeHne MarHuTHOr O NOJISI KATYIIKHU C TOKOM.

HccnenoBanue neiicTBUS NOCTOSHHOI'O MArHUTA HAa PAMKY C TOKOM.

HccnenoBanue siBiI€HUS 3JIEKTPOMArHUTHON WHIYKIIUH.

Pa3nen 5. Kone6anus u BoTHBI

Tema 1. Mexanuueckue u 31eKmpoMazHuUMmMHble KONEOAHUA

Konebarenpsnass cuctema. CBoOOmHBIE MeXaHMUeCKHe KojebaHus. [‘apMmoHuueckue
konebanus. Ilepmon, wacrora, amrumatyga u  ¢asa konebanuil. IIpyKMHHBIA MasSTHHK.
MareMaTnyecknii MasTHUK. YpaBHEHUE TapMOHHYECKHX KojeOanuii. [IpeBpamienne >HEpruu
[IPU TAPMOHUYECKUX KOJICOAHUSAX.

Koneb6arenbuplii koHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHbIE KOJIEOAaHUS B HICATIBHOM
KoNeOaTenbHOM KOHTYpe. AHAJIOTHs MEXKIy MEXaHWYECKUMH W DJIEKTPOMarHUTHBIMH
konebanusmu. @opmyna TomMcoHa. 3aKOH COXpaHEHMs SHEPrUM B HJEATbHOM KojeOaTeabHOM
KOHTYpE.

[IpencraBnenue o 3aTyxaromux KojaeOaHUsAX. BbIHYyX/IeHHbIE MeXaHHUECKUE KOIeOaHusl.
Pe3onanc. BeiHyX/1€HHBIE 3JIEKTPOMAarHUTHBIE KOJIEOaHHUS.

[lepemennsbIil Tok. CMHYcOMAANbHBIA NEPEMEHHBIN TOK. MOIIHOCTh NEPEMEHHOIO TOKA.
AMIIIUTYHOE U AEHCTBYIONIEE 3HAUYCHUE CHIIbI TOKA U HANPSKEHUS.

Tpancdopmatop. IIpomsBoacTBo, mepemada U MOTPEOSCHHE AIIEKTPUYECKOW SHEPTUU.
DKOJIOTHYECKUE PUCKU MPU IPOU3BOACTBE 3JeKTpodHepruu. KynbTypa wucnonb3oBaHus
3JIEKTPOIHEPTUU B [TOBCEITHEBHOM JKU3HU.

TexHuueckue yCTpOHCTBA M NPAKTUYECKOE IPHUMEHEHME: 3JEKTPUYECKUN 3BOHOK,
reHepaTop MEePEMEHHOr0 TOKa, TMHUU JIEKTPOonepeay.

Jlemoncmpayuu

WccnenoBanune napaMeTpoB KojedaTeabHON cUCTeMbl (IPYKUHHBIN WM MaTeMaTUYeCKun
MasITHHK).

Hab6mronenue 3aryxarommx KojaeOaHu.

HccnenoBanue cBOMCTB BIHYKIEHHBIX KOJI€OaHUI.

HabGmronenue pe3onanca.

CB0OO/IHBIE AIIEKTPOMArHUTHBIE KOJIEOaHNUS.



OcuuiorpaMMbl — (3aBUCUMOCTH  CHJIBI TOKa M HAmlpsOKEHUS OT BPEMEHH) s
AIEKTPOMATrHUTHBIX KOJICOAHHIM.

Pe3onanc npu mocneaoBaTebHOM COEOUHEHUN PE3UCTOPA, KAaTYIIKHM WHAYKTUBHOCTH U
KOHJIEHCATOopA.

Mopens TMHUY 3IEKTPONEpeaaUn.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue 3aBUCUMOCTH NIEPUOAA MAJIbIX KoJleOaHU Tpy3a Ha HUTHU OT JUIMHBI HUTH U
MaccChl Tpy3a.

UccnegoBanne mnepeMEHHOr0 TOKa B ILENM U3 IOCJIEI0BATEIbHO COEIMHEHHBIX
KOHJIEHCATOpa, KaTYIIIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpomMazZHumHble 60JIHbL

Mexanndeckue BOIHBI, yCiIoBuUsA pacnpoctpaneHus. [lepuon. CkopocTh pacnipocTpaHeHUst
u ganuHa BonHBL [lomepeunple u mpomonbHbIe BONHBL MHTepdepeHmus u nudpaxius
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. Bricota ToHa. TemOp 3ByKa.

DJIEKTPOMarHUTHBIE BOJIHBL. Y CIIOBHUSI M3JIy4EHHUS AJIEKTPOMArHUTHBIX BOJH. B3aumuas
opuenrtauus BektopoB E, B, V B snexrpomarautHOi BonHe. CBOMCTBA 3JIEKTPOMArHUTHBIX
BOJIH: OTpaXeHue, MperoMieHue, mnonspusanus, audpakuus, uHTepdepeHius. CKOpoCTbh
AJIEKTPOMArHUTHBIX BOJIH.

[[Ikana >7€KTPOMarHUTHBIX BOJH. [IpuMeHeHHE 3JIeKTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

[IpuHLUIIBI paIXOCBA3M U TelleBUACHU. Paaronokanus.

DJIEKTPOMArHuTHOE 3arpsA3HEHUE OKPYKAIOLIEH CpeIbl.

TexHuueckre yCTpoWCTBa M MPAKTUYECKOE MPUMEHEHHE: MY3bIKAJIbHbIE UHCTPYMEHTHI,
yJIBTPa3ByKOBasi JUAarHOCTHKAa B TEXHUKE W MEIULMHE, Pajap, PaAuONpUEMHUK, TEIEBU30D,
anTenHa, tenedon, CBY-meyn.

JHemoncmpayuu

OO6pa3zoBaHue U pacpOCTPAHEHUE TIOTIEPEYHBIX U TMPOJOIBHBIX BOJIH.

Koneo6mromieecs Teno kak HCTOUYHUK 3BYKa.

HabGmronenue orpaxeHus: U mpeIoOMIICHUST MEXaHUIECKUX BOJTH.

Habmonenue natepdepeHny u AuPpakini MEXaHMUECKUX BOJH.

3BYKOBOI pE30HAHC.

Habntonenue cBsi3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUTUTYAOH M YacTOTOU
Kose0aHui.

UccnenoBanne  CBOMCTB  3JIGKTPOMAarHUTHBIX — BOJIH:  OTpa)KE€HUE, MPEIOMIICHUE,
nonsipu3anus, 1udpaxiuus, THTephepeHIus.

Tema 3. Onmuxka

I'eomerpuueckas onrtuka. [IpsimonuHeiiHOe paclipocTpaHEeHHE CBETa B OAHOPOAHON Cpele.
JIyd cBeta. TodeuHbIld HCTOYHHK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OTpakeHHsI cBeTa. [locTpoeHne H300paKeHUI B MIOCKOM
3epKaje.

[Ipenomnenue cBera. 3akoHBI TpeTOMIIEHUS cBeTa. AOCOMIOTHBI  TOKa3aTelb
npenomsieHus. [lomHoe BHyTpeHHee oTpaxkeHue. lIpenenbHBI yroia MOJHOTO BHYTPEHHETO
OTpaKEHUSI.

Hucniepcust cBera. CrioskHBIN cocTaB Oenoro ceera. L[Ber.



CobOuparomuie W pacceuBarome JWUH3bL. ToHKas JmH3a. DOKYCHOE pPacCTOSHHE U
ONTHYECKasi cujla TOHKOM JuH3bL. [locTpoeHue n3o0pakeHuil B COOMPAIOIINX U PACCEHBAIOIIUX
nuH3ax. @opMyra TOHKOM JTMH3bI. Y BEJIUYEHUE, TaBAEMOE JIMH30M.

[Ipenensl TPUMEHUMOCTH TEOMETPUUECKON ONTHUKH.

BonnoBas ontuka. Wutepdepenmus cBera. KorepeHTHble HMCTOYHHMKH. Y CIOBUS
HaOJII0IEHUST MAKCUMYMOB U MUHUMYMOB B MHTEP(QEPEHIIMOHHON KapTUHE OT JBYX CHH(a3HBIX
KOI'€pEHTHBIX UICTOYHUKOB.

Hudpakius  cBera. JudpakunonHas pemérka. YciaoBue HAOIIOACHUS —TIIABHBIX
MaKCHMMYMOB IIPU MaIEHUU MOHOXPOMAaTHUECKOT0 CBETa Ha AU(PAKIMOHHYIO PEHIETKY.

[Tonsipusanus ceera.

TexHuueckue yCTpOWCTBA M IMPAKTHUECKOE NPUMEHEHHE: OYKH, JIyna, Qoroammnapar,
MPOEKLUMOHHBIA ammapar, MHUKPOCKOI, TEJIeCKON, BOJOKOHHAs ONTHKA, IudpakIrOHHAS
peleéTKa, IOIApOU.

Jlemoncmpayuu

[IpsimMonuHeEHOE pacHpOoCTpaHEHUE, OTPaKEHUE M NpeIoMieHHe cBeTa. OnTuueckue
MPUOOPBHI.

[Tonnoe BHyTpeHHEE OTpakeHue. Monens CBETOBOAA.

HccnenoBanue cBONHCTB N300pakeHU B JTMH3aX.

Mopenu MUKpPOCKOIIa, TEJIECKOMa.

Habmtonenue unrepdepenuuu cera.

Hab6monenue nudpakiuu cBera.

Habmonenue nucnepcuu cBera.

[Tonmy4yenue cnekTpa ¢ MOMOLIbIO TPU3MBI.

[Tony4yeHue criekTpa ¢ TOMOLIBIO TU(PPAKITUOHHON PEHIETKH.

Habmonienue nonsipuzanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopsie pabomul

N3mepenne nokazarens NpeaoMIEHUs CTEKIIa.

Wccnenoanue cBONCTB N300pakeHUH B JTMH3aX.

Habmtonenue nucnepcuu cBera.

Pa3ges 6. OcHOBBI crieniaIbHON TEOPUH OTHOCHTEJIbHOCTH
['paHubl NPUMEHUMOCTH KJIACCUUYECKOM MexaHuKH. [locTynarel cneruanbHONM Teopuu
OTHOCHUTCIIbHOCTH HWHBAPUAHTHOCTL MOAYJSA CKOPOCTH CBC€TA B  BaKYYMC, MMPUHIHAIT
OTHOCUTEIBHOCTH DUHINTEHHA.
OTHOCHUTENILHOCTE OOIHOBPEMCHHOCTHU. BaMeI[JIeHI/Ie BpPCMCHHU U COKpPAIICHUC NJINHBI.
DHeprusi U UMIYJIbC PEIATUBUCTCKON YaCTHUIIBL.
CBs13b Macchl C HEPryuen U UMIYJIbCOM PEISATUBUCTCKON YaCTUIIbI. DHEPTHUs OKOS.

Pasnen 7. KBantoBas pusuka
Tema 1. dnemenmaol K6AHMOGOU ONMUKU
®oronbl. @opmyna [lnanka cBs3u sHEPruu POTOHA C €r0 YACTOTOM. DHEPIrUsl U UMIYIIbC
¢oroHa.
OtkpeiTne u wuccienoBanue ¢doroddpdexra. Ombitet A. I'. CroneroBa. 3aKoHBI
¢doroaddekra. Ypasuenue DitHmreitna aus pororddekra. «KpacHas rpanuna» gorospdexra.
Hasnenune cBera. Onwite [1. H. JIcOGenena.
XHUMHUYECKOE EHCTBUE CBETA.



TexHuyeckue ycTpoiicTBa W MpakTHUYECKOE MpPUMEHEHHE: (OTOIIEMEHT, (POTONATUHK,
CoJHeuHasi barapesi, CBETOUO/I.

Jlemoncmpayuu
®oT03(QeKT Ha YCTaHOBKE C ITUHKOBOM MJIACTUHOM.

HccnenoBanue 3akoHOB BHemHero (porodddekra.
Cseronuopn.

Conneunas Oatapest.
Tema 2. Cmpoenue amoma
Monens atroma Tomcona. OmnbiTel Pezepdopna mo paccesHuto o -uactui. IlnaHerapHas
Mozenb atoMa. Ilocrynarel bopa. M3nyuenue u norsomienre GOTOHOB MpHU MEPEX0JIe aToMa C
OJHOIO YypOBHS DSHEpPruu Ha apyrod. Buapl cnexkrpoB. CnexkTp ypoBHEH SHEprum aroma
BOZOPOJA.
Bonnossle cBolicTBa yactull. Bonuel 1e bpoiinsa. KopnyckyasipHO-BOJIHOBOW Tyaan3M.
CHOHTaHHOE U BBIHYKIEHHOE U31y4YCHHE.
TexHu4eckrue YCTpOWCTBA M IMPAKTUYECKOE IPUMEHEHHUE: CIEKTPAJIbHBIA aHAIU3
(criekTpockoIt), Ja3ep, KBAHTOBBIA KOMITBIOTED.
Jlemoncmpayuu
Monens onbita Pezepdopra.
Omnpenenenre AMUHBI BOJIHBI JIa3epa.
Habmronenue nuHeHyaTbIX CIEKTPOB U3IYUYECHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, 1abopamopHule pabomel
Hab6mronenue nmuHE9aToro cnekrpa.
Tema 3. Amomnoe sa0po
OKCIIEpUMEHTBI,  JOKAa3bIBAIOIIME  CIOXKHOCTh CTpOCHHA  sjpa. OtkpeiTHE
panuoaktuBHOCTH. OmBITH Pesepdopaa mo onpenenennio cocTaBa paJioakKTUBHOTO H3ITyYSHHS.
CaoiictBa anba-, 6era-, raMmMa-u31ydeHus. BiusHue painoakTHBHOCTH HA KHUBbIE OPraHU3MBbI.
OtkpbiTue TpoToHa M HeWTpoHa. HyxionHas mogmens sanapa ['eitsendepra—lBaneHko.
3apsn anpa. Maccosoe uncio sapa. M3oromnsl.
Anbda-pacnag. DIEKTpOHHBIA M TO3UTPOHHBIA OeTa-pacmaa. ['amma-u3znydeHue. 3aKoH
paznoaKTUBHOIO paclaa.
DHeprus CBsI3U HYKJIOHOB B sipe. Snepubie cuibl. JledekT maccor spa.
SnepHble peakuuu. JleleHre U CUHTE3 SAEP.
SAnepupiii  peaktop. TepmosimepHsiii cuHTe3. [IpoOaeMbl W TEPCHEKTHUBBI  sIAEPHOU
SHEPreTHKU. JKOJIOTNYECKUE ACTIEKTHI ACPHON SHEPTETUKH.
OnemeHTapHble YacTULbl. OTKPBITHE O3UTPOHA.
MeTtop! HaOIOIEHUS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHII.
dyHnaMeHTaIbHbIE B3aUMOAEHCTBH. ENMHCTBO (pU3NUECKO KapTUHBI MUPA.

TexHuueckre ycTpoWCTBa M NMPAKTHYECKOE MPUMEHEHHE: J03UMeTp, Kamepa BuibcoHa,
SJICpHBIN peakTop, aToMHas Oomoa.

Jlemoncmpayuu

Cy€TynK MOHU3UPYIOIIUX YACTHUII.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
HccnenoBanue TpekoB yacTHIl (TI0 TOTOBBIM oTorpadusm).

Pa3gen 8. DiieMeHTHI aCTPOHOMHH U ACTPOPU3NKH



Ortanbl  pa3BUTHS  acTpoHOMHH. lIpuknagHoe W MHPOBO33PEHUYECKOE 3HAYEHHUE
aCTPOHOMHUM.

Bun 3Bé3anoro He6a. Co3Bes3nus, ipkue 3BE3/1bI, MJIAHETHI, UX BUIUMOE JIBHKEHUE.

ConnedHas cucrema.

Connue. ConHewyHass akTUBHOCTh. Mcrounuk sHepruu ConHua W 3BE3N. 3BE3ABI, UX
OCHOBHBIE XapaKTePUCTUKHU. Jluarpamma «CHEKTPaJbHBIA KIACC — CBETHUMOCTBY. 3BE3IbI
[JIABHOM T1OCJIEIOBATEIBbHOCTH. 3aBHCHUMOCTh «Macca — CBETUMOCTb» JUIsl 3BE31 TJIABHOM
rocJieIoBaTeIbHOCTH. BHyTpenHnee cTtpoenue 3BE3A. COBpPEeMEHHBIC TIPEACTABICHUS O
MIPOUCXOXKICHUH U 3BOMOIMH COJHIIA U 3BE3]1. DTallbl )KMU3HU 3BE3L.

Mineunsrii [TyTs — nama [Manaktuka. [Tonoxxenue u nemwxenne Comuna B ["amaktuke. Turbl
rajiakTuk. Paguoranaktuky u xBa3zapsl. UEpHBIE ABIPHI B sApax rajJakTHK.

Bcenennas. Pacmupenue Bceenennoil. 3akon Xa06ma. PaszGeranme ramaktuk. Teopus
bonpuioro B3peiBa. PenukroBoe usnydeHue.

Macmrabnas ctpykrypa Beenennoii. MeraranakTuka.

Hepeménnsie npobieMbl acTpOHOMUHU.

Yuenuueckue nabnooenus

HabGmronenuss HEBOOPYKEHHBIM TJIa30M C MCIOJIb30BAaHUEM KOMITBIOTEPHBIX MPHIOKCHUIN
JUIS OTIpE/ICTICHUS MOJNIOKEHHSI HeOECHBIX 00BEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIC CO3BE3HS
CeBepHOro noymapus 1 sipkue 3BE3/bl.

Ha6monenus B Teneckon Jlynsl, mnanet, Maeunoro [lyrtu.

Oobo0marmee NOBTOPEHNE

Ponb ¢u3WKu u acTpOHOMUU B JKOHOMHYECKOH, TEXHOJIOTMYECKOH, COIMAbHOW U
ITHYECKON cdepax IeATENbHOCTH 4YeJOBEKa, pOjib WU MecTOo (UMK U AacTPOHOMHH B
COBPEMEHHOW HAy4YHOM KapTHHE MHpa, poyib (u3nueckod Teopun B (OPMHPOBAHUU
Mpe/ICTaBIeHU 0 GU3NYECKOM KapTHHE MUPA, MECTO (PU3NUECKON KapTHHBI MUpPA B OOILEM PsITy
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEJICTABICHUMN O IPUPOJIE.

MexnpeaMeTHbIEe CBS3H

Nzyuenmne kypca ¢usuku 06a3zoBoro ypoBHsS B 11 Kimacce OCYIIECTBIISIETCS C y4ETOM
COJIEPKATENbHBIX MEXIPEIMETHBIX CBSI3ed € KypcaMH MaTeMaTHK{, OWMOJOTHH, XHUMUH,
reorpauu U TEXHOJIOTHUHU.

MedsicnpeOomemuuvle nowsimusi, CBSI3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO IO3HAHMS:
SBJICHHE, Hay4YHBIH (hakT, TUMOTEe3a, (U3MUECKas BEJIWYWHA, 3aKOH, TEOpHs, HAOIIOJCHUE,
SKCIIEPUMEHT, MOICIMPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETPUYECKHE (YHKIIMH: CHHYC,
KOCHUHYC, TQHTE€HC, KOTAHI'€HC, OCHOBHOE TPHUTOHOMETPHUYECKOE TOXKIAECTBO, BEKTOPHI M HX
MPOEKLIMM HAa OCH KOOPJAWHAT, CIOXKEHHE BEKTOPOB, MPOH3BOAHBIC AJIEMEHTAPHBIX (YHKIUH,
MIPU3HAKU TTOI00MS TPEYTOJILHUKOB, OMPEICNICHNE TIIOMAU TIOCKUX PUryp u o0béma Tel.

buonocus: snekrpuveckue SBICHHUS B KUBOW MPUPOIE, KoieOaTeNbHBIC IBUKEHHUS B
JKUBOW TPHUPOJIE, ONTHUUYECKUE SIBJICHUS B JKUBOW MPUPONE, NCHCTBUE paauallid Ha KUBHIC
OpraHu3MBbl.

Xumusi: CTpoeHHWE aTOMOB WM MOJIEKYJ, KPUCTAJUIMYECKash CTPYKTypa TBEPIBIX Te,
MEXaHHU3MbI 00pa30BaHUs KPUCTATUIMUECKON PEIIETKH, CIIEKTPAIbHBIN aHaJH3.

l'eocpagpusa: MarHuTHBIE TIOTIOCA 3€MIIM, 3aJIe)KM MarHUTHBIX pyZ, (GoTochEMKA 3€MHOM
MOBEPXHOCTH, MIPE/ICKA3aHUE 3EMIICTPSICCHHUIA.



Texnono2us: MTUHUM DJIEKTpOIEpeNad, T€HEPaToOp MEPEMEHHOIO TOKA, JJIEKTPOJBUIATEINb,
WHAYKIMOHHAs Teub, pajaap, paJuoONpUEMHHUK, TeJIeBH30p, aHTeHHa, Tenedon, CBY-meus,
IIPOEKIIMOHHBIH anmnapar, BOJOKOHHAs ONTHKA, COJTHEYHas OaTapest.



IINIAHUPYEMBIE OBPA30OBATEJ/IBHBIE PE3YJIBTATBI

JIMYHOCTHBLIE PE3YJIbTATHBI

JIm4HOCTHBIE pe3yibTaThl OCBOEHUSI yuyeOHoro mpeamera «Dusmka» MOMKHBI OTpaXkaTb
TOTOBHOCTh U CIIOCOOHOCTh OOYYaroIMXcsl PyKOBOJCTBOBATHCS COPMUPOBAHHOM BHYTpPEHHEU
MO3ULIMEN JIMYHOCTH, CHUCTEMOH I[IEHHOCTHBIX OpPUEHTAlMi, TO3UTUBHBIX BHYTPEHHUX
yOex/1eHU, COOTBETCTBYIOIIMX TPAJWLMOHHBIM LIEHHOCTSM pPOCCHMCKOro  OOIlecTBa,
pacliipeHe KU3HEHHOIO OIbITa U ONbITA ACATEIBHOCTH B IPOLIECCE PEATU3allid OCHOBHBIX
HaIlpaBJICHUH BOCIIUTATEIbHON I€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpamaaHcKOro BOCIUTAHMS:

chOPMUPOBAHHOCTh  TIPAXKAAHCKOW MO3MIIMH  OOydYaroIlerocs Kak aKTUBHOIO U
OTBETCTBEHHOI'0 WIEHA POCCUICKOr0 O0IIECTBA;

OPUHITHE TPAJUIIMOHHBIX OOIIEYeNTOBEUECKUX T'YMAaHHUCTHMUYECKUX U JIEMOKPATHUECKUX
IIEHHOCTEH

TOTOBHOCTh BECTH COBMECTHYIO JESATEIbHOCTh B HMHTEpEcax IpaxkJaHCKOro oOIIecTBa,
y4acTBOBaTh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHU3allly;

YMEHHME B3aUMOJEHCTBOBaTh C COLMAIBHBIMH HHCTUTYTaMHM B COOTBETCTBMM C HX
GyHKIMSIME ¥ HA3HAYEHUEM;

TOTOBHOCTb K T'YMaHUTapHON U BOJIOHTEPCKON JESITENBHOCTH;

2) NATPHOTHYECKOT0 BOCTIUTAHUS

c(OpPMHPOBAHHOCTH POCCUHCKOM TPakJaHCKON MJIEHTHYHOCTH, TAaTPUOTH3MA;

LIEHHOCTHOE OTHOIIEHHE K TOCYJAapCTBEHHBIM CHUMBOJAM, JOCTUKEHUSIM POCCHUCKUX
y4E€HBIX B 00JIaCTH (PU3UKH U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSA:

c(OpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, 3THYECKOT O TIOBE/ICHUS;

CIOCOOHOCTh OLIEHMBATh CUTYAllMI0 U NMPUHMMATh OCO3HAHHBIEC PEIEHHs, OPUEHTHPYSCh
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMbI U LIEHHOCTH, B TOM YHCJIE B AEATEILHOCTH YYEHOI0;

OCO3HaHHUE JIMYHOTO BKJIaJ[a B TOCTPOCHHUE YCTOWYMBOIO Oy 1yIIIero;

4) 3cTeTHYECKOro BOCIIMTAHUS:

JCTETUUYECKOE OTHOIIEHHUE K MUPY, BKJIIOUasl 3CTETUKY HAYYHOI'O TBOPYECTBA, MPUCYILLErO
(hbU3MYEeCcKOil HayKe;

5) TpyoBoOro BocnuTaHuUs:

UHTEpEC K pa3NIuyHbiM cdepamM NpoPecCHOHAIBHON AeATEeIbHOCTH, B TOM YHCIE
CBS3aHHBIM C (U3MKOW W TEXHWKOW, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOP OymyIei
npodecCuu U peain30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE TJIaHbI,

TOTOBHOCTh U CIIOCOOHOCTHh K OOpa30BaHHIO M CaMOOOpa30BaHMIO B 001acTH (pU3MKH Ha
MPOTSHKEHUH BCEH KU3HU,

6) 3K0JIOrHYeCcKOro BOCIUTAHUSA:

c(OPMHUPOBAHHOCTh JKOJOTMUYECKOW KYJIBTYphl, OCO3HAHHE TJI00aJbHOrO XapakTepa
9KOJIOTHYECKUX TIPOOIIEeM;

IJIAHUPOBAHKUE U OCYILECTBJICHHE IEHCTBUM B OKPYXKAIOLIEH Cpele Ha OCHOBE 3HAHUSA
1elel yCTOMYUBOro pa3BUTHUS YEIIOBEUECTBA;

pacIIMpeHHe OIbITa JEATENbHOCTH HKOJIOTMYECKOM HalpaBJICHHOCTH HA OCHOBE
UMEIOIINXCS 3HaHUHN 10 (U3HKeE;

7) IEHHOCTH HAYYHOT'0 MO3HAHMS:



c(OpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs PU3HMUECKON HAYKH;

OCO3HAHME IIEHHOCTH HAyYHOH JeATeIbHOCTH, TOTOBHOCTh B MPOIECCE N3YUCHHS (PH3UKH
OCYIIECTBISATH MPOEKTHYIO U HCCIEI0BATENbCKYIO AEATEIbHOCTh HHANBUYAILHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATDBI
IHo3naBaTeIbHBIE YHMBEPCAJIbHbIE YUeOHbIE 1eHCTBUS
Ba3oBble Jlornueckue neiicTBUA:

CaMOCTOSITENIbHO (POPMYJIMPOBAaTh M AKTyaJU3UpOBaTh NpoOJIEeMy, paccMarpuBarh €€
BCECTOPOHHE;

OTIPEIENIATH 1EJIH JIeATEeIbHOCTH, 3aJ]aBaTh apaMeTPhl U KPUTEPUHU UX JIOCTHKECHHUS;

BBISIBIIATh 3aKOHOMEPHOCTH ¥ IIPOTUBOPEUHS B paCCMATPUBACMBIX (DU3UYECKHUX SBJICHUSIX;

pa3pabaThiBaTh TUIAH PEIICHUS TPOOJIEMBI C YIETOM aHAIN3a UMCIOIIUXCS MAaTePHATLHBIX
Y HEMaTepHUalIbHBIX PECYPCOB;

BHOCUTH KOppeKTI/IBLI B JCATCIBHOCTH, OLICHHUBATh COOTBCTCTBUHEC pe3yJ'II)TaTOB EIAM,
OLICHUBATh PUCKHU IMOCIIECICTBUM 1€ATETbHOCTH;

KOOPJIMHUPOBATh W BBINIOJIHATH PaOOTy B YCIOBUAX pPEAIbHOIO, BHUPTYAIBHOI'O H
KOMOMHHPOBAHHOT'O B3aMMOICHCTBUS;

Pa3BUBATh KPEATUBHOE MBIIICHHUE MPU PEIICHUH KH3HEHHBIX MPOOJIEM.

ba3oBble ucciaenoBaTelbCKHeE JeiiCTBHS.

BIIQJICTh HAYYHOW TEPMUHOJIOTHEH, KIIOUEBBIMH TOHATHSAMHU W METOJAMH (PU3MUECKOU
HAYKU;

BJIQJIETh HaBBIKAMH Y4eOHO-MCCIIEOBATENbCKOW M MPOEKTHOM NEATENBHOCTH B OOJIACTH
(1)I/IBI/IKI/I, CHOCO6HOCTI)IO 1 TOTOBHOCTBIO K CaMOCTOﬂTCHBHOMy HOI/ICKy MCTOOO0B pCIHGHI/Iﬂ 3a1a4
(bu3nuecKoro cogep:kaHus, IPUMEHEHHUIO Pa3TUnIHBIX METOIOB MO3HAHUS;

BJIaACTh BUIAMHU HOCATCIIBHOCTHU II0 HOJ'IyquI/IIO HOBOI'O 3HaHHA, €TI0 I/IHTepHpeTaHI/II/I,
npeoOpa3oBaHUI0 W MPUMEHEHHIO B PA3IUYHBIX y4YeOHBIX CHTyallMsX, B TOM 4YHCIE IpHU
CO37IaHUU Y4EOHBIX TPOCKTOB B 00JaCTH (PUBHKH;

BBISABJIIATH HpI/I‘{I/IHHO-CJIeIICTBeHHI:IC CBA3U U aKTyaHI/BI/IpOBaTb 3a11aqy, BbIABUT'AaTH
TUTIOTEe3y €€ peIIeHUs, HAXOAWTh apPryMEHThl ISl JIOKAa3aTelbCTBA CBOWX YTBEP)KICHUMH,
3a/1aBaTh MapaMeTPbl U KPUTEPUU PEIICHHUS;

aHAJIM3UPOBATh TIONIYYCHHBIC B XOJIE PEIICHHWsS 3aJadyd Pe3yJIbTaThl, KPUTHYECKU
OLCHUBATH UX IIOCTOBCpHOCTI), HpOFHOSHpOBaTI) NU3MCHCHHUEC B HOBBIX yCJIOBI/ISIX;

CTaBUTh U (QOPMYIHPOBATh COOCTBEHHBIC 33/layll B OOpa30BaTENbHON NEATENBHOCTH, B
TOM YHCJI€ IPU U3YYEHUU (PU3UKU;

JaBaTh OLEHKY HOBBIM CUTYAIIHSIM, OIICHUBATh MPUOOPETEHHBIN OIBIT;

YMETh IEPEHOCUTD 3HAHUS 110 (PU3HUKE B IPAKTUUECKYIO 00JIaCTh KUZHEICATECIbHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEJAMETHBIX 00JIaCTei;

BBIJIBUTATh HOBBIC WJIEH, TIPE/IaraTb OPUTHHAIBHBIC TTOJIXO/IBI M PEIICHUS;

CTaBUTb HpOGHeMLI U 3aJa4u, nonycxafonme aJIBTCpHaTI/IBHBIC peH_IeHI/ISI.

PatGora ¢ undopmaunmeii:

BJIaACTh HAaBBIKaMU HOJIyquHH PIH(bOpMaLII/II/I (1)I/ISI/I‘~I€CKOFO conepxcaHI/m N3 UCTOYHHUKOB
pa3HBIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBIATH TOUCK, aHajdu3, CHUCTEMAaTH3alUI0 W
WHTEPIPETAHIO HH(HOPMALIUN PA3TMYHBIX BHIOB U (OPM NIPEICTABICHHUS;

OLIEHUBATH JOCTOBEPHOCTh HH(OPMAIINH;



UCIIOJIb30BaTh CpeAcTBa MHGOPMALMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJIOIMH B
pelIeHNH KOTHUTHBHBIX, KOMMYHUKAaTHBHBIX M OPraHM3ALMOHHBIX 3a/ad C COOJIOJICHHEM
TpeOOBaHUI SPrOHOMUKH, TEXHUKH O€30MaCHOCTH, TUTHEHBI, PECYpcOCOepeKeHUs, IPABOBBIX U
ATHUYECKUX HOPM, HOPM MH(POPMALIMOHHOM 0€30MacHOCTH;

co3/laBaTh TEKCThl (PU3UYECKOTO COJEpXKaHMA B PA3MUYHBIX (opMmarax ¢ Yy4ETOM
Ha3HauyeHUs WHGPOPMALMM W LEJINEeBOM ayAWTOPHH, BBIOMpas ONTHUMAJIbHYIO (Qopmy
IIPEJICTaBJICHUS U BU3YaIU3al1u.

KoMmyHuKkaTHBHBIE YHUBEpPCAJIbHbIC y4eOHbIE 1eiiCTBHS:

OCYIIECTBJISITh OOIIIEHNE HA YPOKax (DU3UKHU U BO BHEYPOUHOM €SI TEIbHOCTH;

pacmo3HaBaTh MPEANOCHUTKA KOHMIUKTHBIX CUTYAIlM U CMATYaTh KOH(JIUKTHL;

pa3BEPHYTO U JIOTMYHO M3JIaraTb CBOIO TOYKY 3PEHUS C HMCIOJIB30BAHUEM SI3BIKOBBIX
CPEACTB;

MOHUMATh ¥ UCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHON ¥ WHINBUIYaJIbHON paOOTHI;

BHIOMpATh TEMATUKy U METOABl COBMECTHBIX JCUCTBHH C YUETOM OOIIMX WHTEPECOB U
BO3MOXKHOCTEH Ka’KJIOro 4jeHa KOJIJICKTHBA;

MPUHUMATh L€ COBMECTHOM JIESITEIbHOCTH, OPraHW30BBIBATH M KOOPJAMHUPOBATH
JEUCTBUSA 1O €€ JOCTHXKEHHUIO: COCTABJIATH IUIAH ACHMCTBUM, PaCIpElNesATh POJIA C YYETOM
MHEHUH Y4aCTHHUKOB, 00CYKJIaTh pe3yJIbTaThl COBMECTHOM pabOTHI;

OLIEHMBATh KA4€CTBO CBOETO BKJIAJa U KaXKJOT0 y4acCTHHKA KOMaH/bI B OOIIMI pe3ynbTaT
0 pa3zpaboTaHHBIM KPUTEPHUSIM;

npeyiaraTb HOBBIE MPOEKThI, OLEHUBATh UAECU C IMO3UMLUHUH HOBU3HBI, OPUTHMHAIBHOCTH,
MPAaKTUYECKOW 3HAYUMOCTH;

OCYILECTBJIATh IO3UTUBHOE CTPATETMYECKOE IIOBEJACHUE B PA3JIMYHBIX CUTyalHUsX,
MPOSIBIIAITH TBOPUYECTBO M BOOOPaKEHHE, OBITh MHUIIUATHBHBIM.

PeryasiTuBHBIC yHHBEpPCAIbHbIE Y4eOHbIC 1eHCTBHA
Camoopranu3anus:
CaMOCTOSITENIHO OCYIIECTBJIATh MO3HABATENIbHYIO JEATEIbHOCTh B O0JIACTH (PU3MKH U
ACTPOHOMUHU, BBISIBJISITH IPOOJIEMBI, CTaBUTh U (OPMYJIMPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSTENIbHO COCTaBJIATh IUIAH PELICHHs PACUETHBIX M KAYE€CTBEHHBIX 3aJay, IJIaH
BBIMIOJIHEHUST IPAKTHYECKOM paboThl € y4€TOM MMEIOUIMXCS PEecypcoB, COOCTBEHHBIX
BO3MOYKHOCTEM U MPEIIIOYTECHHUI;
JlaBaTh OLEHKY HOBBIM CUTYalUsM;
pacIMpsATh paMKH Y4eOHOT 0 IIpeMeTa Ha OCHOBE JIMUHBIX MPEINOYTECHUH;
Jies1aTh OCO3HAHHbBIN BBIOOp, apryMEHTUpPOBaTh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTb 3a
pelieHue;
OLIEHMBATh MPUOOPETEHHBIN ONBIT;
CrocoOCTBOBAaTh (OPMUPOBAHUIO U TPOSIBICHUIO JSPYyAULIMH B 00MacTu  (PU3HKH,
MIOCTOSIHHO MOBBIIIATh CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHbD.
CaMOKOHTPOJIb, IMOLMOHAJIBbHBII MHTEJIEKT:
JlaBaTh OLICHKY HOBBIM CHUTYallUMsIM, BHOCUTb KOPPEKTUBBI B IESATEIbHOCTH, OLIEHUBATH
COOTBETCTBHUE PE3YJIBTATOB LICIISIM;
BJIAJICTh HABBIKAMH MTO3HABATEIBHON PE(IESKCHU KaK OCO3HAHUS COBEPIIAEMBIX JNEHCTBUI
U MBICIMTEIIBHBIX IIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUI;
UCTIOJIb30BaTh MPUEMBI peIICKCHU JUTS OLICHKH CUTYAIMH, BEIOOpAa BEPHOT'O PEIICHUS;



YMETb OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATD PEILICHUS M0 UX CHUKEHUIO;
MPUHUMATh MOTHBBI U apTyMEHTBI JPYTUX MPU aHATU3€ PE3YJIBTATOB JEATEIbHOCTH;
NPUHUMATD ceOsl, TOHUMas CBOM HEJIOCTATKH U JOCTOMHCTBA;

MPUHUMATh MOTHBBI U ApTyMEHTBI APYTUX MPU aHATU3€E PE3YJIbTATOB JEATEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO IPYTUX Ha OMIMOKH.

B mporiecce 1oCcTHKEHHSI JIMYHOCTHBIX PE3YIHTATOB OCBOCHHUS MPOTPAMMEI TI0 (DHU3UKE st
YPOBHSI CpeHEro 00IIero oopazoBaHus y OOYYarOMIMXCS COBEPILIEHCTBYETCS AMOLIMOHAIBHBIM
WHTEJUICKT, MPEeoiaraomuii copMrUpOBaHHOCTD:

CaMOCO3HAHUS, BKIIOYAIOIIET0 CIIOCOOHOCTh TTOHUMATh CBOE AMOILIMOHAILHOE COCTOSHUE,
BHJIETH HAINPABIICHUS PAa3BUTHUsI COOCTBEHHON AMOITMOHATILHOM C(hephl, OBITh YBEPEHHBIM B ce0e€;

caMOperyJIMpOBaHuUs, BKJIFOYAIOLIET O CaMOKOHTPOJIb, yMeHue MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJEHUE, CIOCOOHOCTh aJalTHPOBATHCS K HSMOLMOHAIBHBIM
W3MEHEHUSM U TIPOSBISATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;,

BHYTpEHHEl MOTHBALIUM, BKJIIOYAIOIIEH CTpeMJIEHHWE K JOCTIKEHHUIO IIelId U YCIexy,
ONTUMH3M, UHUIIMATUBHOCTh, YMEHUE JICCTBOBATh MCXO/ISl U3 CBOUX BO3MOXHOCTEH;

SMIATHH, BKJIIOYAIONIEH CIOCOOHOCTh MOHMMATh 3IMOIMOHAIBHOE COCTOSHHUE PYTHX,
YUUTBIBATH €0 MIPH OCYIIECTBICHUN OOIICHWS, CITOCOOHOCTh K COUYBCTBHUIO U CONIEPEIKUBAHUIO;

COLIMATBbHBIX HABBIKOB, BKIIFOUYAIOUINX CIIOCOOHOCTH BBICTPAMBATh OTHOILICHUS C IPYTHMH
JIOJIbMU, 3a00TUTHCS, TIPOSBIISITH HHTEPEC U pa3pemiaTh KOHPIUKTHI.

INPEJIMETHBIE PE3YJIBTATDI

K xonmy oOyuenust B 10 kJjacce nmpeaMeTHble pe3ysIbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb c)OPMUPOBAHHOCTb y 00yUaIOIUXCS YMEHU:

JIEMOHCTPHPOBATh HA MPHUMEpPaxX pojb U MECTO (HU3UKU B (OPMHPOBAHUU COBPEMEHHOM
Hay4yHOW KapTHHBI MHpa, B Pa3BUTHUM COBPEMEHHOW TEXHHKH WU TEXHOJOIMH, B MPAKTUYECKOU
esATEITbHOCTH JIOJICH;

YUUTHIBATh TPAHULBI NPUMEHEHUS H3YYCHHBIX (DU3MUECKUX MOJENel: MaTephalbHas
TOYKa, MHEpIHAIbHAs CHCTEMa OTCUéTa, aOCOMIOTHO TBEPIOE TENO, WJCalbHBIA a3, MOAEIN
CTPOEHHUs Ia30B, KUIAKOCTEH U TBEPABIX TEJI, TOUCUHBIN HICKTPUYECKUHN 3aps] IPU pPELICHUU
(buzmveckux 3a1ad;

pacrio3HaBaTh (U3NYECKUE SBJICHUS (IIPOIECChl) U OOBSCHATH MX HAa OCHOBE 3aKOHOB
MEXAaHHUKH, MOJIEKYJISIPHO-KMHETUYECKOW TEOpUU CTPOEHUS BEUIECTBA M DJIEKTPOJMHAMMKHU:
PaBHOMEPHOE U pPaBHOYCKOPEHHOE MPSMOJIMHEHHOE JIBUKEHUE, CBOOOJHOE IaJeHHE Tell,
JBIDKEHUE 110 OKPY)KHOCTH, MHepLHs, B3aumoneiicteue Tten, audpdys3us, OpoyHOBCKOE
JBUKEHHE, CTPOCHME >KMJIKOCTEH M TBEPHABIX Tell, U3MEHEHUE OOBEMa TeN NpU HarpeBaHUU
(OXJaXKJeHNN), TEIJIOBOE paBHOBECHE, UCIIapEHUe, KOHACHCAIMs, TUIaBJIeHUEe, KpUCTAIUIN3aLus,
KHUIICHHE, BIA)XHOCTh BO3]lyXa, IOBBIIICHHE JABJICHMS ra3a IIPU €r0 HarpEBAHHUU B 3aKPBITOM
cocyzie, CBsI3b MEXKAY IapaMeTpaMHM COCTOSHHS ra3a B M30IpOleccax, JJIEKTpU3alus Tel,
B3aUMO/JICUCTBUE 3aPSAI0B;

OIMCHIBaTh MEXAHMUYECKOE JBM)KEHHUE, UCIOJB3YsS (U3UUYECKUE BEIMYMHBI: KOOpIHMHATA,
IIyTh, NEPEMEILEHUE, CKOPOCTh, YCKOPEHHE, Macca Tella, CHJIA, UMIYJIbC Tella, KHHETUYeCKast
SHEprus, MOTEHIMaJbHas SHEPrusi, MeXaHudeckas paboTa, MeXaHHMUYECKass MOIIHOCTH;, IpHU
ONMCAHUU TMPAaBWJIBHO TPAKTOBaThb (PU3MUECKUIl CMBICI HUCHONb3YyEeMBIX BEJIWYHMH, HX
0003Ha4Y€HUs U €UHUIIbI, HAXOIUTH (POPMYJIbI, CBA3BIBAIOLINE JAaHHYIO (PU3HMUECKYIO BEIHUUHY
C IpYIrMMH BEJIMYMHAMY;



OINKCHIBAaTh HM3YyYEHHBbIE TEIUIOBBIE CBOMCTBA TEI W TEIUIOBBIE SIBICHUS, HCIOIB3YS
(¢u3nuecKkue BEIMYMHBL: JaBIiCHUE Ta3a, TeMmIlepaTypa, CpeAHssl KWHETHYeCKas OSHEpTHs
Xa0THYECKOr'0 JBUKEHHSI MOJEKYJ, CpETHEKBaJIpaTHUyHasi CKOPOCTb MOJIEKYJ, KOJUYECTBO
TEIUIOTHI, BHYTPEHHSS JHEprus, padora ra3a, Kod((UIUEHT IMOJIE3HOTO JEHCTBUS TEIIOBOTO
JBUTATENS; IPU OMUCAHUH MPABUIBHO TPAKTOBATH (PU3MUECKUN CMBICT UCTIOIb3YEMbIX BEIUYUH,
UX O0003HAYCHWS W EIWHHIIBI, HAXOMUTh (OPMYIIBI, CBS3BIBAIOININE JAHHYIO (U3NUYECKYIO
BEJIMUMHY C APYTUMU BETUYUHAM;

OIKCHIBATh M3YYCHHBIC JJICKTPUUYCCKUE CBOMCTBA BEIIECTBA M AJICKTPUUCCKHUC SBICHUS
(mpotecchl), UCTONb3ysl GU3UUYECKUE BEIMYUHBL: AIEKTPUUYESCKHUI 3apsll, dIEKTPHUECKOoe TMOoIe,
HanpsDKEHHOCTh  TIOJIS,, TOTEHIHAT, PAa3sHOCTh TOTEHIMAIOB;, TIPU OIUCAHUHU IPaBUIHHO
TPaKTOBaTh (PU3UYECKHIA CMBICI HCIOIB3YEMBbIX BEIUYHMH, WX OOO3HAYCHHS W CIUHUIIB;
yKa3bIBaTh (JOPMYJIbL, CBA3BIBAIOIINE JAHHYIO (U3NYECKYIO BEIMYUHY C APYTUMU BEIMUYNHAMU;

aHAIM3UPOBATh (PU3UYECKHE MPOILECCHl U SBICHUS, HCIONB3Yys (PU3UUECKUE 3aKOHBI U
MPUHIMUIIBL: 3aKOH BcemupHoro TsaroteHus, |, Il u 1l 3axkonsr HproTOHA, 3aKkOH coxpaHeHUs
MEXaHUYECKOW dHEPTUH, 3aKOH COXPAHECHHsI UMITYJIbCA, TPUHIIUI CYNEPIIO3UIIAN CHII, TIPUHITUTT
paBHOIPaBUsl MHEPLUATBHBIX CUCTEM OTCUETA, MOJIEKYISIPHO-KMHETUYECKYIO TEOPUIO0 CTPOCHUS
BCIIICCTBA, TAa30BBIC 3aKOHBI, CBSI3b CPEIHEH KUHETHYECKOH SHEPTHH TEIUIOBOTO IBWKCHHUS
MOJIEKYJI C aOCOJIOTHOM TeMIepaTypoil, MepBbIil 3aKOH TEPMOJAWHAMUKH, 3aKOH COXPaHEHHS
ANIEKTPUYECKOr0 3apsjia, 3akoH KylloHa, MpH 3TOM pas3iudarh CIOBECHYIO (HOPMYITHPOBKY
3aKOHa, €r0 MaTeMaTUYEeCKOE BhIPaKEHUE U YCIIOBUS (TPaHUIIbI, 00IACTH ) MIPUMEHHUMOCTH;

OOBSICHATH OCHOBHBIC MTPUHITUIIBI JICHCTBHUS MAIllWH, TPHOOPOB ¥ TEXHUYCCKUX YCTPOMCTB;
pa3nuyaTh yCIoBHs UX 0€30MaCHOrO UCIIOIb30BAHUS B MIOBCEIHEBHOM JKU3HM;

BBIMOJHATh SKCIIEPUMEHTHI 10 HCCIEAOBAHUIO (PU3NYECKUX SIBICHUI M MPOLECCOB C
WCIIONB30BAHUEM TMPSMBIX M KOCBEHHBIX HW3MEpPEHHH, TMpu d3TOM  (HOpPMYIHPOBATH
npobiemMy/3ajady W THIOTE3y Y4eOHOro DOKCIEepHUMEHTa, COOMpaTh YCTaHOBKY W3
MIPEITI0KEHHOT'0 000PYAOBAHMUS, TPOBOAUTD OIBIT U POPMYITHPOBATH BHIBOIBI;

OCYILIECTBIISITh TMPSAMbIE W KOCBEHHBbIE H3MEpPEeHHUS (U3MUECKUX BEIUYUH, TPHU ITOM
BBIOMpATh ONTUMAIBHBIN CIOCO0 W3MEpPEHHS M WCIONIb30BATh W3BECTHBIE METOJBI OICHKHU
MOrPEIIHOCTEN U3MEPEHUN;

UCCIICJIOBATh 3aBUCUMOCTH MEXAY (DH3UYECKHMH BEIHMYMHAMH C HCIOJIb30BAaHUEM
NPSAMBIX HM3MEPEHHi, MNP ITOM KOHCTPYHUPOBATh YCTaHOBKY, (DUKCHPOBATh pPE3yIbTaThl
MOJIYYEHHOW 3aBUCUMOCTU (PU3UYECKUX BEIUYMH B BUJE TaONHIl U IpadUKOB, JAeIaTh BbIBOJBI
0 pe3ylibTaTaM HCCIEIOBAHNUS;

coOmoaTh MpaBWia 0€30MacHOro TpyAa MpH MPOBENEHUU HCCIENOBAHUN B paMKax
y4eOHOro DKCIEPUMEHTa, Yy4eOHO-UCCIICIOBATENIbCKOM M TMPOCKTHOW JAESITETbHOCTH C
WCIIOJIb30BAaHUEM U3MEPUTEIbHBIX YCTPONUCTB U JIAOOPAaTOPHOT'0 000PYAOBAHUS;

pemiate pacu€THBIC 3aJa4dl C SIBHO 3aJIaHHOM (U3HYECKOW MOJCIBIO, HWCIOIb3Ys
(u3nuecKkre 3aKOHBI M TIPUHIIMIIBI, HA OCHOBE aHallh3a YCIOBHS 3a/1a4ll BHIOUPATh (U3UUECKYIO
MOJICJTb, BBIJICNIATH (PU3NYCCKHEC BEIMYUHBI W (OPMYJbI, HEOOXOIUMBIC M e pemieHus,
MIPOBOAMTH PACUETHI U OLIEHUBATH PEAIbHOCTD MOJYYCHHOTO 3HAaUeHUSI (PU3UYECKON BETHUNHBI,

pelaTh KadyeCTBCHHBIC 3ajaud: BBICTPAUBAThH JIOTMYECCKA HENMPOTHBOPCUYHBYIO IIEMOYKY
paccyXACHUI ¢ OMOpOil Ha U3yUCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBIICHHS;

UCIOJb30BaTh TMpPU PpEUICHUH Y4eOHBIX 3a7ad COBpEeMEHHble HH(OPMAIMOHHbBIE
TEXHOJIOTHH JUISl TOWCKA, CTPYKTYPUPOBAHWS, WHTEPIPETAIIMN M TPEICTABICHUS Y4eOHOH U
HayYHO-TIOMYJISIPHOM HMH(pOpPMAIMK, MOJYYEHHOM W3 PpazIUYHBIX HCTOYHUKOB, KPUTHUYECKU
AQHAIM3UPOBATH MOJIyIaeMYyI0 HH(OPMAITHUIO;



IPUBOIUTH MPUMEPHI BKJIaJa POCCUMCKUX U 3apyOEKHBIX YU€HBIX-(DU3MKOB B pa3BUTHE
HayKd, 00bsCHEHHE MTPOIIECCOB OKPYKAIOLIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTUIA;

UCIOJIb30BaTh TEOPETHUYECKHE 3HAaHUSA 1O (U3UKE B IOBCEJHEBHOM JKU3HU IS
obecrieueHus1 6€30MaCHOCTH IIPU OOpaIIeHUH ¢ MPUOOpPaMU U TEXHUYECKHUMHU YCTPOHCTBAMHU, JUIS
COXpaHEHHUs 3/I0POBbsl M COOIIOACHUS HOPM SKOJIOTMYECKOro IMOBEICHHS B OKPYKAIOLIEeH cpefe;

paboTaTh B TpyIIE C BHIIOTHEHNEM PA3IMYHBIX COIMANBHBIX POJIEH, MIaHUPOBaTh paboTy
IPYIIbl, PalMOHATIBHO pACHPENENATh OOS3aHHOCTM M IUIAHUPOBATH JESATEIbHOCTh B
HECTaHIAPTHBIX CHUTYallUsAX, afCKBAaTHO OICHWBATH BKJIAJ KaKIOT0 M3 yYaCTHUKOB T'PYIIIIHI B
peleHne paccMaTpuBaeMoM MpooOIeMBbl.

K xonny oOyuenus B 11 kiacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb C()OPMHUPOBAHHOCTh y 00yUAIOIIUXCA YMEHUM:

JIEMOHCTPUPOBATh Ha MpHUMEpax pojb U MECTO (PU3UKU B (POPMHUPOBAHUU COBPEMEHHOM
HAay4HOU KAapTUHBI MHUPA, B PA3BUTHUU COBPEMEHHOM TEXHHUKH M TEXHOJOTHMH, B IPAKTUYECKON
JeATebHOCTH JIIOJIEH, IEJIOCTHOCTh M €JMHCTBO (pU3MUeCcKOl KapTUHBI MUPa;

YUUTHIBATh TPAHULBI TPUMEHEHUS W3YYEHHBIX (U3UYECKUX MOJAETCH: TOYCUHBIH
JNIEKTPUYECKUM 3apsi, JIyd CBeTa, TOYEUHBIH MCTOUYHUK CBeTa, fAEpHAas MOJENb aToMa,
HYKJIOHHAs1 MOJIEJTb aTOMHOT O S/[pa IPU PEeUICHUN (PU3NIECKHX 32134,

pacro3HaBarh (U3NYECKUe sBIEHUs (Ipouecchl) M OOBSICHATH MX Ha OCHOBE 3aKOHOB
ANEKTPOAMHAMHUKN W KBAaHTOBOM (DM3MKH: DJIEKTPUYECKasi MPOBOANMOCTD, TEINIOBOE, CBETOBOE,
XMMHUYECKOe, MAarHUTHOE JEHCTBHMsI TOKAa, B3aWMOJIEHICTBME MAarHWTOB, 3JEKTPOMAarHUTHas
WHAYKIMS, JCHCTBHE MAarHUTHOTO TOJs HA TPOBOMHUK C TOKOM M JBWKYIIUHCS 3apsim,
3JIEKTPOMAarHUTHBIE KOJIeOaHUS ¥ BOJHBI, IPSIMOJIMHEHHOE paclpoCTpaHEeHHE CBETa, OTPaXKEeHHUE,
npejaomiieHue, HHTepdepeHuus, Audpakuus M HOosIpU3alus CBETa, AUCHEPCUs CBETa,
doroanektpuaeckuii 3¢ dext (horodddekr), CBeTOBOE AaBlIeHUE, BOSHUKHOBEHUE JTUHEIYATOro
CIIEKTpa aToMa BOJIOPO/Ia, ECTECTBEHHAsI U UCKYCCTBEHHAs! PaJHOAKTUBHOCTb;

OIMCHIBATh M3YYEHHBIE CBOMCTBA BELIECTBA (DJICKTPUYECKUE, MArHUTHBIC, ONTHUECKUE,
3JIEKTPUUYECKYIO MPOBOAMMOCTb PA3IMYHBIX CPE) U IJIEKTPOMArHUTHBIE SBJIEHUS (TIPOLECCHI),
UCTIONB3ysl (U3UYECKHE BEIUYMHBI: DJIEKTPUYCCKUI 3apsijl, CHJa TOKa, OJIJIEKTPUYECKOe
HanpsHKeHHe, JEKTPUUYECKOE COMPOTUBIICHNE, Pa3HOCTh OTEHIIMAIOB, 3JIEKTPOIBUKYILAs CHIIa,
pabota TOKa, MHIYKIWS MarHUTHOTO MOJs, cwia Ammepa, cwia JlopeHna, MHIYKTHBHOCTD
KaTyILIKH, SHEPrHsl 3JEKTPUUYECKOro M MAarHUTHOIO IOJEH, MEepHoA M 4yacToTa KoseOaHud B
KoJIe0aTenbHOM KOHTYpE, 3apsi/l U CHJIa TOKA B MPOLECCE TapMOHMUYECKUX SJIEKTPOMArHUTHBIX
KonebaHui, (POKYyCHOE pacCTOSIHUE M ONTHYECKas CWJIa JIMH3BI, MPU OMHCAHUHU IPABUIIBHO
TPAaKTOBaTh (PU3MUYECKUM CMBICH HCHOJIb3YEMBbIX BEIMYMH, UX OOO3HAYCHMsS M EIAMHULBL,
yKa3bIBaTh (POPMYIIbI, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIUYHHY C JPYTUMH BETHUYUHAMU;

OIIMCBIBaTh H3YYEHHbIC KBAHTOBBIC SBJICHHMS U IPOLECCHI, MCIOIb3Ys (U3NYECKUE
BEJIMYUHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JUTMHA BOJHBI M YacTOTa CBETA, SHEPTHs U
uMmnynbc (OTOHA, MEpPUOA MoJypacraja, SHEPrus CBSI3M ATOMHBIX sJiep, NPU ONHCAHUU
MPAaBUIBHO TPAKTOBATh (PU3MUECKUI CMBICI HCIONB3YEMBIX BEIMYMH, UX O0O3HAUYEHUS U
€IMHUIIBI, YKa3bIBaTh (DOPMYJIBI, CBSI3BIBAIOLIME NAHHYIO (DPU3MUYECKYIO BEIMYMHY C JPYTUMHU
BEJIMYMHAMH, BBIYUCIIATH 3HAYCHUE (PU3NICCKON BEITHMUNHBL;

aHaAJM3UPOBaTh (PU3NYECKUE MPOLIECCHl U SIBICHUS, UCHONb3Yys (U3NUYECKUE 3aKOHbI U
OpUHLUIBL  3aKkOH OMa, 3aKOHbI IOCJIEAOBAaTEIbHOIO M MapajUIebHOIO COEAMHEHUS
MPOBOJHUKOB, 3akoH JDkoyns—JIeHua, 3aKkOH JJIEKTPOMAarHWUTHOW  HHAYKIMH, 3aKOH
MPSIMOJIMHEMHOr 0 pacHpOCTPaHEHUsI CBETA, 3aKOHbl OTPAKEHHs CBETA, 3aKOHbI IPEIOMIICHUS
CBETa, ypaBHEHHME OHWHIITEHHa I (GoTod(pdeKTa, 3aKOH COXPAHEHUS SHEPTHH, 3aKOH



COXpPAHEHHs HUMIIY/IbCA, 3aKOH COXPAHEHMs JJIEKTPUYECKOIO 3apsAja, 3aKOH COXpPaHEHUs
MaccoBOro 4Mcia, MOocTyiarbl bopa, 3aKOH paauMoakTUBHOIO pacmajaa, MpH 3TOM pa3iudaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOE BBIPaK€HHE U YCIOBMs (TPaHULIBL,
0051acTH) TPUMEHUMOCTH;

OIIpENEIIATh HalpaBIeHUE BEKTOpPAa MHIAYKLIMU MarHUTHOTO IOJs NMPOBOAHUKA C TOKOM,
cuibl Amriepa u cuibl JIopeHna;

CTPOUTH U ONMMCHIBATh U300paKEHHE, CO3JaBAEMOE IIJIOCKUM 3€pKajIoM, TOHKOMU JINH301;

BBIMOJTHATh JKCIHEPUMEHTHI IO HCCIEIOBAHUIO (DM3WYECKUX SBICHHH W IPOIECCOB C
UCTIONb30BAaHUEM TPSAMBIX W KOCBEHHBIX H3MEpPEHUH: mpu 3ToM  (HOpPMYIHPOBATH
npobnemMy/3ajady W TUIOTE3y Y4eOHOro OKCIEepHUMEHTa, COoOMpaTh YCTAaHOBKY W3
MIPEUIOKEHHOT 0 000PYAOBaHUS, IPOBOIUTH OMBIT U (POPMYIUPOBATH BHIBOJBI;

OCYLIECTBIIATh MpPSIMbIE U KOCBEHHBIC H3MEPEHUs (PU3MUECKUX BEIWYMH, INPH 3TOM
BBIOMPATh ONTHUMAJBHBIN CIIOCOO W3MEPEHUsT M HCIOIb30BATh M3BECTHHIC METOJbI OLIEHKU
MOTrPEIIHOCTEN U3MEPEHUN;

UCCIIEIOBATh 3aBUCUMOCTH (PU3UUECKUX BEITMYUH C MCIIOIb30BAHUEM TPSMBIX H3MEPEHHIHA:
IIpY 3TOM KOHCTPYMPOBATh YCTAHOBKY, (PUKCHPOBATh Pe3yibTaThl MOJYYEHHOM 3aBHCUMOCTH
(¢u3NYeCKUX BEIMYMH B BHJE TaOMUI] W TpauKOB, Je€IaTh BBIBOABI IO pe3yjibTaTaM
HCCIIeIOBaHMS;

coOmoaTe mpaBuia Oe30MacHOr0 TpyJda INPHU TPOBEACHWN HCCIENIOBAHMN B paMKax
y4eOHOro HKCHEpUMEHTa, Y4eOHO-HCCIEeI0BaTeIbCKOW M  MPOEKTHOH JesATeTbHOCTH C
WCIIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPONUCTB U JIaOOpaTOPHOT'0 000PYAOBaHUS;

pemiaTh pacy€THble 3aJayd C SBHO 3aJaHHOM (PU3MUYECKOM MOJENbIO, HCIONb3Ys
(bu3nyeckre 3aKOHbl M IPUHIUIIBI, HA OCHOBE aHalM3a YCIOBMS 3a7a4dl BHIOUPATh (PU3MUECKYIO
MOJIeNIb, BBIACHATh (PU3NUECKUE BEIUYMHBI M (OPMYIbI, HEOOXOAMMBIE ISl e€ pelieHus,
MIPOBOJUTH PACUYETHI U OLIEHUBATh PEAIbHOCTH MOJy4YE€HHOI 0 3HaUeHUs! (PU3MUECKOi BEINUHHBI,

pemaTh KayecTBEHHBIE 33/1a4YM: BBICTPAMBATH JIOTMYECKH HENPOTHBOPEUYMBYIO IIETIOUKY
paccyIeHuM ¢ OIOpoi Ha U3yYEHHbIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3NYECKUE SIBICHUS;

UCITIONIb30BaTh MpPH pPEHICHWHM YYeOHBIX 3a7ad COBPEMEHHbIE HH(OPMAIMOHHEIC
TEXHOJIOTHM JUIsl TIOMCKa, CTPYKTYpUPOBAaHUS, WHTEPHpPETAllMM U TPEJCTaBICHHUsS y4eOHOW U
HAyYHO-TIOMYJISIPHOW HH(OPMAIUH, TOTYYCHHOW W3 Pa3IHMYHBIX HCTOYHHKOB, KPUTHYECKU
aHAJIM3UPOBATh MOJTYYaeMy0 HH(OpMAIIHIO;

OOBACHATH IPUHLMIIBI ACHCTBHSI MAIIMH, IPUOOPOB U TEXHUYECKUX YCTPOUCTB, pa3anyaTh
yCJI0BHUS MX 0€30IaCHOT0 UCIIOIb30BAHNUS B TIOBCEAHEBHON KU3HH;

IPUBOIUTH MPUMEPHI BKJIaJa POCCUMCKUX MU 3apyOEKHBIX YUEHBIX-(DU3MKOB B pa3BUTHE
HayKHd, B 00BSCHEHHE MPOIIECCOB OKPY>KAIOIIETO MUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETHYECKME 3HAaHUS 10 (U3MKE B IOBCEJHEBHOM JKU3HU UL
obecrieueHus1 6€30MaCHOCTH MPU OOpALIEHUH ¢ TPUOOPaMU U TEXHUYECKUMH YCTPOHCTBaAMHU, JUISI
COXpaHEHHUs 3JI0POBbsl M COOIIOACHUS HOPM SKOJIOTMYECKOr0 MTOBEICHHS B OKpY Karollel cpee;

paboTaTh B TPYIIIE C BHIIOTHEHUEM Pa3IMUHBIX COITHABHBIX POJIeH, TUIAHUPOBATh paboTy
IPYIIbL, PalMOHATIBHO pACHPENeNATh O0S3aHHOCTM M IUIAHUPOBATh JESTEIBHOCTh B
HECTaHIAPTHBIX CHUTYallUsAX, afCKBAaTHO OICHWBATH BKJIAJl KaKIOTO M3 yYYaCTHUKOB T'PYIIIIHI B
peleHre paccMaTpuBaeMO IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoimuecTBo yacoB DJIEeKTPOHHbIE
HaumeHoBaHue pa3ieiioB U TeM (undposrbie)
Ne n/m Kontpoabubie | IlpakTnyeckue
NPorpaMmsblI Bcero o0pa3oBaTe/IbHbIE
padoTsbI padoTbI
pecypcsbl
Paznen 1. DU3UKA U METOJbI HAYYHOI'O TIO3HAHUSA
1.1 ®u3rKa U METO/Ibl HAYYHOT'O [MO3HAHUS 2 bubmmorera LIOK
' AR HAYH https://m.edso0.ru/7f41bf72
Uroro no pazneny 2
Pa3ngen 2. MEXAHUKA
bubmuoreka [JOK
21 K
AHeMaTHIa > https://m.edsoo.ru/7f41bf72
bubmmorekxa [JOK
2.2 7
Aunaniia https://m.edsoo.ru/7f41bf72
bubmuoreka IJOK
2.3 3aKOHBI COXPAHEHUS B MEXaHHUKE 6 1 1 https://m.eds0o.ru/7fA1bf72
Hroro no pazneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMO/IMHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOMN 9 1 bubnnoreka [IOK
' TEOpHH https://m.edsoo.ru/7f41bf72
bu6nuoreka [JOK
2 1 1
3 OCHOBEI TEPMOMHAMHICH 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHHSI BEILIECTBA. 5 bubnnoreka LIOK
' MDa30BbIE IIEPEX OB https://m.edsoo.ru/7f41bf72



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

Wroro no pazneny 24
Paznen 4. 9JIEKTPOAUHAMMUKA
bubmuoreka [JOK
4.1 1
DIICKTPOCTATHKA 0 https://m.edsoo.ru/7f41bf72
[TocTosiHHBIN 3JIeKTpUYeCKUl TOK. Toku B bu6nuoreka [JOK
4.2 12
Pa3IMYHBIX Cpelax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
PeszepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 68

[MPOI'PAMME



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

11 KIIACC

KoJsmnyecTBo yacos JIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM undpposbIie
Ne n/m P Kontpounnbie | IlpakTuyeckune (idpp )
NPOrpaMmbI Bcero o0pa3oBaTeJIbHbIE
padoThI padoTbI
pecypcsl
Pazgen 1. 3JIEKTPOJAUHAMUKA
MarnuTtHOe nosie. D1eKTpOMarHuTHast bubnuoreka [IOK
1.1 11 1 3
WHTYKLUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
21 MexaHnuyecKkue U 3IEKTPOMAarHUTHBIE 9 1 bu6muoreka ITOK
' KoJIeOaHHst https://m.edsoo.ru/7f41c97c
29 MexaHuyecKue U 3IEKTPOMAarHUTHBIE 5 1 bubnuoreka ITOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bub6nuoreka [JOK
2. 10
3 Onriica 3 https://m.edsoo.ru/7f41c97¢c
Uroro no pazneny 24

Paszen 3. OCHOBBI CIIEITUAJIBHOM TEOPUH OTHOCUTEJBHOCTH

31 OCHOBBI CTIEIMAIBHON TEOPUU 4 1 bubnmoreka [JOK
' OTHOCHTETBHOCTHU https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pa3nen 4. KBAHTOBAS ®U3UKA
bub6nuoreka [JOK
4.1 C) i 6
FICMEHTDL KBATOROM OITHIH https://m.edsoo.ru/7f41c97c
4.2 Crtpoenue atoma 4 bubmuoreka [JOK



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

4.3 ATOMHOE SIApO

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

Hroro no pazgeny

15

Paznen 5. 3JIEMEHTBI ACTPOHOMMUU U ACTPOPU3UKHU

5.1 DJeMeHTHl aCTPOHOMUU M aCTPOPHU3UKHI 7 bubamorexa LIOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazgeny 7
Paznen 6. OBOBIIAIOLIEE IOBTOPEHHUE

6.1 O6o6maro1iee MOBTOPEHKE 4 ﬁ;ggﬁﬁi%iiﬁljﬂ £41c97C
Hroro no pazneny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

ITOYPOYHOE INIJIAHUPOBAHHUE

10 KITIACC
KouuvecTBo 4acos JIeKTPOHHBbIE HU(POBHIE
Ne ni/n Tema YpPoKka KOHTpOJ]])H])]e HpaKTuquKue 06pa30BaTeJILHLIe
Beero padoThI padoThI pecypcel
1 ®usuka — Hayka o npupoae. Hayunsie 1 bubnuoreka [IOK
METO/IbI TIO3HAHUS OKPYIKAIOIIEr 0 MUPa https://m.edsoo.ru/ff0c32e2
Pons u mecto ¢pusuku B popMupoBaHun
2 COBPEMEHHOMH (}11)aqu0171 K(zpl"lo‘I/IHIi MUpA, B 1 Bubmiorexa LIOK
. o https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON AeSATEIbHOCTH JIF0IeH
MexaHu4ecKkoe IBUKEHHE.
OTHOCHUTEIIBHOCTh MEXaHHYECKOTO bu6mmoreka [JOK
3 1
nBIoKeHus. [lepemenienne, CKOpOCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHUe
4 PaBHOMEpHOE MpSIMONTMHEHOE JBUYKEHUE 1 Bubmuorexa LIOK
https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpPEHHOE NPSMOIMHENHOE 1 bubnuorexa LIOK
JBUKCHUE https://m.edsoo.ru/ff0c372e
6 CBoOoaHOe mafieHue. Y CKOpeHHE 1 bu6mmoreka [JOK
CBOOOIHOTO Ma/ICHUS https://m.edsoo.ru/ff0c39cc
7 KpuBonunelinoe npmxenue. /[Buxxenne 1 bubmuorexa [{OK
MaTepUalIbHON TOYKH 110 OKPYKHOCTH https://m.edsoo.ru/ffOc3ada
8 | Hiepummmse cnorov orovers. Nopoeti | 1 Euomiorexa [1OK
' https://m.edsoo.ru/ffOc3be8
3akoH HproToHa
9 Macca tena. Cuna. [IpuHuun cynepno3uiuu 1 bubmuoreka [JOK

cui. Bropoii 3akon HeroToHa miist

https://m.edsoo.ru/ffOc3be8



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

MaTepHaHBHOﬁ TOYKHU

10 Tperuii 3akoH HproTOHA U151 MaTEpUAIIBHBIX bubnuoreka LIOK
TOYEK https://m.edsoo.ru/ff0c3be8
11 3aKoH BCeMUpPHOro Tsrorenus. Cuna bubnunorexa [IOK
TsokecTu. [lepBast kocMuUYecKasi CKOPOCTh https://m.edsoo.ru/ff0c3d00
bu6mmoreka [JOK
12 Cuna ynpyroctu. 3akoH ['yka. Bec tena https://m.edsoo.ru/f0c3e18
Cuna tpenus. Koadpduunent tpenns. Cuna
13 COHpOTpI/IBJ'ICHI/ISI npql)/l(bz(BIII/mceHHTI/I: TENa B bubamoreta LIOK
https://m.edsoo.ru/ff0c3f76
KMJIKOCTU WJIU Ta3e
[TocTynaTenbHOE M BpalaTeIbHOE
14 JIBUKEHHE a0COIOTHO TBEPAOIO Tela. bubnuorexa [{OK
MowmenT cuibl. [neyo cuibl. Y cioBus https://m.edsoo.ru/ff0c41a6
paBHOBeCHsI TBEPJIOrO Tela
Hmnynbc MaTepraabHON TOUYKH, CUCTEMBI
15 MaTepuaibHbIX TOUEK. IMITyIIbC CHITBI. bubmmorexa [{OK
3aKOoH COXpaHEHHsI UMITyJIbca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JIBHOKEHUE
Pabora u momHocTs cuibl. Kunernueckast
16 SHEPTHS MaT:;)Haanoﬁ“ touku. Teopema 00 bubmrorexa [IOK
- https://m.edsoo.ru/ff0c4502
M3MEHEHUH KHHETHYECKON SHEPTUu
[TorenumnansHas sueprus. [lorennuansHas
17 SHEPTUs ynpyro aeGopMupoBaHHOM bubmmorexa [JOK
npyXuHbL. [ToTeHIMaTbHAS SHEPTUS Tea https://m.edsoo.ru/ff0c461a
BOJIM3U OBEPXHOCTH 3eMIIU
[ToreHuManbHBIE ¥ HEMOTEHLUAIBHBIE CUIIBL. BuGmmorexa LIOK
18 CBsi3b paOOTHI HETIOTCHIIMATLHBIX CHII C

W3MEHEHHEM MEXaHUYECKOM OHCPIruun

https://m.edsoo.ru/ff0c478c
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https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
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CUCTEMBI T€JI. 3AKOH COXPAHEHUS
MEXaHHYE€CKON SHEPrUuu

19

JlaboparopHas pabdora «lccnenoBanue
CBSI3U PAOOTHI CUJIBI C U3MEHEHUEM
MEXaHUYECKOM 3HEpruu Teja Ha IpuMepe
pacTsDKEHUS. PE3UHOBOTO XKT'yTay

20

KonTtpoubnasi pabora nmo reme
«Kunematuka. Jlnnamuka. 3aKOHBI
COXPaHEHUS B MEXaHUKE

bub6mmorexa [JOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE MTOJIOKCHHS MOJICKYJISIPHO-
KMHETUYEeCKOW Teopuu. bpoyHOBCKoe
newkenue. uddysus

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc4dc2

22

XapaxTtep ABUKECHHS U B3aUMOJICUCTBUS
YacTull BeniecTsa. Moienu CTpoeHus ra3os,
JKUJIKOCTEN U TBEPJBIX TEI

23

Macca monekyn. KonudecTBo BeriecTna.
[ToctossHHas ABoraapo

24

TemmoBoe paBHOBecue. Temieparypa u eé
n3mepenue. [llkana remneparyp Llenbcus

25

Uneansueiii raz B MKT. OcHOBHOE
ypaBaenne MKT

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc4fde

26

AbconoTHas TeMIiepatrypa Kak Mepa
CpelHEel KUHETUYECKOW DHEPIUU ABUKCHUS
MOJIEKYJI. YpaBHeHue MeHeneeBa-
Knaneiipona

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

27

3akon JlanbToHa. I"'a30BBIC 3aKOHBI

28

JlaboparopHas pabdora «lccnenoBanue
3aBHCHMOCTH MEXAY IapaMeTpamu



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

COCTOSAHHSA pa3pCIKCHHOI'O ra3a»

I/I3onpoueccm B UACAJTIBHOM I'a3€ U UX

bub6mmorexa [JOK

29 rpaduIecKoe IpeCTaBICHHE https://m.edsoo.ru/ff0c570e
BHyTpeHHsIs SHEPTHs TEPMOTMTHAMUYECKOM
CHCTEMBI M CITOCOOBI €€ M3MEHECHHSI.
30 KonuuecTBo TeroTs! u padora. bubmmorexa IOK
https://m.edsoo.ru/ff0c5952
BHyTpeHHs1s SHEpTUsi 0OJJHOATOMHOT'O
UJICAITBHOTO Ta3a
31 Buasl Tenonepenaun bubmmorexa OK
https://m.edsoo.ru/ff0c5¢c36
VY nenbHas TEMI0EMKOCTD BEIIECTBA.
32 K(I)[JII/I‘-IGCTBO TEIUIOTHI IIPH Tlelllmonepeﬂaqe. bubamoreta LIOK
. https://m.edsoo.ru/ff0c5c36
AnmabaTHBI mporiecc
33 [TepBrIii 3aKOH TEPMOJIUHAMUKH U €TI0 bubnunorexa [IOK
NPUMEHEHHE K H30IpoIieccamM https://m.edsoo.ru/ff0c5efc
34 HeoGpaTtumocTs nporieccoB B MpHUpoO/IE. bubmmorexa [{OK
Bropoii 3akoH TepMOANHAMUKA https://m.edsoo.ru/ff0c6230
35 [Tpunnun neiticreus u KI1JI TeruoBoit bubmmnorexa [IOK
MaIIHHBI https://m.edsoo.ru/ff0c600a
36 [Muxn Kapno u ero KI1J]
37 DKonmoru4eckue mpooIeMsl
TETUIOIHEPTCTUKH
38 O6o6maromuit ypok «MonekynspHas bubnunorexa [JOK
¢busnka. OCHOBBI TEPMOAMHAMHUKIY https://m.edsoo.ru/ff0c6938
KouTpoabHas padora no reme
39 «MOJ‘IIG):KYJ'IS{pHaSII) ¢uznka. OCHOBBI bubmmorexa LIOK
https://m.edsoo.ru/ff0c6a50
TEPMOJMHAMUKI
40 [TapooOpa3oBaHue U KOHICHCAITHUS. bubmmorexa [JOK



https://m.edsoo.ru/ff0c570e
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https://m.edsoo.ru/ff0c5c36
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I/IcnapeHHe 1 KUIICHUC

https://m.edsoo.ru/ff0c63b6

AOcCOoII0THAs U OTHOCUTEIIbHAS BIAKHOCTD

bub6mmorexa [JOK

4l BO31yxa. HaceleHHbI# map https://m.edsoo.ru/ff0c64d8
Tépnoe Teno. Kpucramimyeckue u
42 amop(dHbIe Tena. AHH30TPOIHS CBOWCTB bubnuorexa [JOK
KpucTauioB. JKuK1e KPUCTAIUIBL. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTepHalIbl
43 [InaBnenue u Kkpucramumsanus. Y qejbHas bubnuorexa LIOK
terutora riaienus. CyomuMariust https://m.edsoo.ru/ff0c6708
44 VYpaBHeHHE TEMIOBOro OanaHca bubamoreta [IOK
https://m.edsoo.ru/ff0c6820
45 DneKkTpu3amus Tel. DICKTPUISCKUM 3apsi. bubnuorexa [JOK
JlBa Bu/Ia 3JEKTPHYECCKUX 3aPsI0B https://m.edsoo.ru/ff0c6bcc
IIpoBOAHUKH, TUDIICKTPUKU U
46 H(I):)J'IyH;[OBOHHIfKI/I. 3aK(I:H COXpaHEHHUs bubmmorexa LIOK
https://m.edsoo.ru/ffOc6bcc
AJIEKTPUIECKOTO 3apsia
47 B3aumoneiictBue 3apsaoB. 3akon Kyiona. bu6mmoreka [JOK
ToueuHbIi MEKTPUUYCCKUI 3apsi https://m.edsoo.ru/ff0c6ced
Hanps:k€HHOCTB 3JEKTPUYECKOrO MOJS.
48 Hpniunn cynepnomuifn AIEKTPUUYECKUX bubmmorexa LHOK
o ) https://m.edsoo.ru/ff0c6df2
noneit. JIunun HanpsokEHHOCTH
49 Pabora cuit a1eKTpocTaTHYeCcKOro mosl. bubnmnoreka [IOK
ITorenuuan. PasHOCTh MOTEHIIMATIOB https://m.edsoo.ru/ff0c6f00
0| senpoctammeckon none. bitGmorera 110K
https://m.edsoo.ru/ff0c7018
Jusnextpuyeckasi IpOHULIAEMOCTb
51 OnekrpoémkocTs. KonaeHncarop bubmmorexa LIOK

https://m.edsoo.ru/ff0c7126
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52

DIEKTPOEMKOCTD TIOCKOTO KOHICHCATOPA.
DHeprus 3apsHKEHHOT0 KOHIEHCAaTopa

bub6mmoreka [JOK
https://m.edsoo.ru/ffOc72c0

53

JlabopaTtopHas pabora "M3mepenue
IIEKTPOEMKOCTH KOHIeHcaTopa"

54

[IpyuHOMIT IENCTBHS U IPUMEHEHNE
KOHJICHCAaTOPOB, KOIIMPOBAJILHOIO aIlapara,
CTPYMHOI O IIPUHTEPA. DIIEKTPOCTaTHYECKast
3auTa. 3a3eMIIeHHE IEKTPOoIpUOopoB

55

DIJIEKTPUYECKUM TOK, YCIOBUS €r0
cymiectBoBanus. [locrosiuubril Tok. Cumna
toka. Hanpsixenue. Conporupienue. 3akoH
Oma ni1s1 yyacTka 1nemnu

56

[TocnenoBarensHOE, MapaJUIETBHOE,
CMEIIaHHOE COEANHEHNE TPOBOJHUKOB.
JlaGopatopHas pabota «3yuenue
CMEIIAHHOTO COSANHEHHUS PE3UCTOPOBY»

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c74f0

57

Pa6oTa 1 MOIITHOCTB 3NIEKTPUYECKOT0 TOKA.
3akoH [[xxoyna-Jlenna

bubmuoreka [JOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa a1 MOTHOU (3aMKHYTOM )

anekTpudeckon nenu. Koporkoe 3aMbikanue.

JlaGopatopnas pabora «3mepenue D/1C
MCTOYHHMKA TOKA M €r0 BHYTPEHHETO
CONPOTUBIICHUSD

0.5

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

59

DJeKTpOHHAs! TPOBOAUMOCTD TBEPIBIX
METaJUIOB. 3aBUCUMOCTb COIIPOTHBIICHUS
METAJIOB OT TEMITEPaTyPBHI.
CBepxnpoBOIUMOCTh

60

DnekTpuyeckni Tok B Bakyyme. CBOICTBa



https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

SJICKTPOHHBIX ITYYKOB

HOJ'IyrIpOBOI[HI/IKI/I, HUX COOCTBEHHAs U

61 puMecHast mpoBoauMocTh. CBolicTBa p—N- 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0c84ae
nepexoza. [lomynpoBogHUKOBBIE TPUOOPHI
DIEKTPUUYECKUH TOK B pacTBOpax u
62 pacIuiaBax 3JIEKTPOJIUTOB. 1 bubnuoreka [JOK
DEKTPOIUTUYECKAS JUCCOIHAITHS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOIN3
DneKTpuyecKuit T?K B raszax. ) BuGmorexa LIOK
63 CaMOCTOSITEIIbHBIN i HECAaMOCTOSI TEIIbHBII 1
https://m.edsoo.ru/ff0c84ae
pa3psia. Monnus. [nazma
DneKTpUUYecKue MpuOOpsl U yCTPOUCTBA U
64 ux HpapKTI/I‘IeCKOG I;[pmfeHeHZe. I;TpaBI/ma 1 bubmiorexa [IOK
https://m.edsoo.ru/ff0c86fc
TEXHUKH 0€30M1acHOCTH
. bu6nanoreka IIOK
65 OO6o0maromuii ypok « JIeKTpOANHAMUKAY 1 https://m.edsoo.ru/ff0c88be
KonTtpoJubHasi pabora no reme
66 «Quekrpocraruka. [locrosHHbIN 1 bubnuorexa LIOK
AJIEKTPHUYCCKHIA TOK. TOKH B pa3sIHUHBIX https://m.edsoo.ru/ffOc8a8a
cpenax»
67 IIpomexyTouHas arrecTauusa B popmarte 1 bubmmorexa [IOK
BIIP https://m.edsoo.ru/ff0c8c56
68 PezepHblil ypok. O600maromuii ypok mo 1 bubmuoreka [IOK
temam 10 kiacca https://m.edsoo.ru/ff0c8f6c
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68



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

11 KIIACC

KoandyecTBo 4acoB

JIeKTPOHHBbIEe HU(PPOBBIE

Nen/m | Tema ypoka Kountpoabnubie | Ilpakruyeckue | 00pasoBaTe/ibHbIe
Beero padoThI padoThbI pecypchbl

ITocTosIHHBIC MAarHUTHI U UX

1 B3aumojencTere. MaruutHoe nosue. Bexkrop 1 bubnuoreka [{OK
MarHUTHON MHIYKIIUU. JINHUM MarHUTHOR https://m.edsoo0.ru/ff0c9778
WHIYKIIAHA
MarsuuTHOE I10JI€ MPOBOAHUKA C TOKOM.

2 OmneIT Opcrena. BzaI:I/IMoieﬁCTBI/Ie 1 bubmorexa [OK

https://m.edsoo.ru/ff0c98fe

MIPOBOJTHUKOB C TOKOM

3 JlabopaTtopHas pabora «M3ydenue 1 1 bubnuoreka [JOK
MarHUTHOT'O MOJISt KATYIITKU C TOKOM) https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MAarHUTHOT'O TIOJISI HA TPOBOAHUK
¢ Tokom. Cuiia Amnepa. JlaGopaTopHas bubnmmoreka [JOK

4 . 1 1
pabora «MccnenoBanue qeHCTBHS https://m.edsoo.ru/ff0c9ac0
MTOCTOSTHHOT'O MarHUTa Ha PaMKy C TOKOM)»

eliCTBHE MarHUTHOTO MOJIs Ha
5 fBH)Kymoncs[ 3apspKeHHYH0 yactuily. Cuna 1 bubamorexa LIOK
https://m.edsoo.ru/ff0c9df4

Jlopenmna. Pa6ora cunbl Jlopenna
DnekTpoMarHuTHas HHAYKIus. [loTok

6 BEKTOpa MarHuTHOM uHAyKIuu. IJ1C 1
WHIYKIIAA. 3aKOH 3JICKTPOMArHUTHOU
nHaykuuu Papanes

7 JlaboparopHas pabora «lccnenoBanne 1 1 bubnmuoreka [JOK
SIBIICHUSI DJIEKTPOMArHUTHON MHIYKIIANY https://m.edsoo.ru/ff0cal50

8 WHayKTUBHOCTD. SIBIIEHHE CAMOMHIYKIUH. 1 bubnuoreka LIOK



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

S/1C camMmOMHAYKIMH. DHEPIHsI MArHUTHOTO
HOJIsl KATYIIKU C TOKOM. DJIEKTPOMAarHuTHOE
noje

https://m.edsoo.ru/ff0ca600

TexHnueckue ycTpoucTBa 1 UX
IIPUMEHEHHUE: ITIOCTOSIHHBIE MATHUTHI,
AJIEKTPOMArHUTBI, JJIEKTPOJIBUTATEIIb,
YCKOPHUTENH 3JIEMEHTAPHBIX YACTHII,
VMHJyKIMOHHAs I1€4Yb

10

O6o06matomuit ypok «MarHuTHOE TOJIe.
DJIeKTPOMArHUTHAS HHTYKITUS

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cah82

11

KonTtpoubnas pabora no teme
«MarsuTtHoe nosie. DIEeKTpOMarHuTHast
WHIYKLASD)

bubmmoreka [JOK
https://m.edsoo.ru/ff0cad58

12

CB00OgHEBIE MEXaHUYECKHE KOJIEOaHHS.
I"apmonnueckue Konebanus. Y paBHEeHUE
rapMOHHMYECKUX KoJjieOanuid. [TpeBparieHue
SHEPTUU

bub6munoreka [JOK
https://m.edsoo.ru/ffOcaf06

13

JlabopaTtopHnas pabora «VccinenoBanue
3aBUCHMOCTH MEPUOJIa MAIIIX KOleOaHui
rpy3a Ha HUTHU OT JUTMHBI HUTH U MacChI

rpy3a»

14

Koneb6arenbubiii koHTYp. CBOOOAHBIC
OJICKTPOMArHuTHBIC KOJI€6aHI/I$I B
UJeaTbHOM KO0JIe0aTeTbHOM KOHTYPE.
AHaNorust Mex 1y MeXaHH4eCKHUMHU U
OJICKTPOMAarHMTHbIMHA KOIe0aHUSIMU

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcb820

15

®opmyna TomcoHa. 3aKOH COXpaHEHHS
OHCPIruur B UJCAJIbHOM KOJIC63.TCHLHOM
KOHTYpE

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcb9c4



https://m.edsoo.ru/ff0ca600
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

HpCJICTaBJ'IeHI/IC 0 3aTyXaromux
KoJIEOaHUSX. BBIHY)KILCHHI:IG MCXaHHUYCCKUEC

bu6mmoreka [JOK

16 konebanus. Pesonanc. BeiHyK1eHHbBIC https://m.edsoo.ru/ffOcbb86
3JIEKTPOMarHUTHBIE KONeOaHUs
IlepemennbIil Tok. CHHYCOUAAIBHBIN
MepPEeMEHHBII TOK. MOIITHOCTh IEPEeMEHHOT 0 bubnunorexa [JOK
17 .
TOKa. AMIUTUTY/IHOE | JCHCTBYIOIIEEe https://m.edsoo.ru/ff0cbd34
3HAYEHHUE CUJIbI TOKA U HaIPSLKEHUS
18 Tpancdopmatop. [IponsBoacTBo, nepenaya
U TIOTpeOIeHNE HIIEKTPUYECKON SHEPTUU
Y CTpoICTBO U IPAaKTUYECKOE TPUMEHEHHE
19 3neIprquc1<orop3130HKa, reHepzTopa bubmiorexa [IOK
. https://m.edsoo.ru/ff0cc324
[IEPEMEHHOr 0 TOKa, JIMHUN 3JIeKTporepeaay
DKOJIOrM4ecKrue PUCKH MPU IPOU3BOCTBE
20 a5eKTpodHepruu. KynbTypa nucnonap3oBaHus
3JIEKTPOIHEPTUHU B MMOBCEIHEBHOM KU3HU
MexaHu4yecKue BOJTHBI, yCIOBHUS
21 pacnpoctpanenus. [lepuoa. CkopocTb bubmuorexa [JOK
pacrpoCTpaHCHHUS U JITTMHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[Tonepeunblie U MPOJOIBHBIE BOIHbI
29 3ByK. CKOpOCTh 3ByKa. [ pOMKOCTb 3BYKa. bubnunorexa [JOK
Bricora Tona. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
23 DJIEKTPOMarHuTHbHIE BOJIHBI, KX CBOMCTBA U bubmuorexa [JOK
ckopocTh. [1lkasa 3eKTpOMarHUTHBIX BOJIH https://m.edsoo.ru/ffOccfe0
24 [IpuHIMIBI paOCBA3H U TEIEBUACHUS.
PazButue cpencts cBsa3u. Pangnonokanus
o5 KonTtpoJubHnas padora 1o teme: bubmuorexa [IOK

«Konebanus 1 BOJIHBI»

https://m.edsoo.ru/ffOcc6f8



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

[IpssmonMHENHOE pacpOCTpPaHEHUE CBETA B

26 OJHOPOJHOM cpene. ToueuHslil HCTOUHHK bubmiorexa [IOK
AHopoa peie. https://m.edsoo.ru/ffocd350
ceera. JIyu cBera
O .3
;| e S s
BETA. TPOCHUE U HUU B
P P https://m.edsoo.ru/ff0cd4e0
IJIOCKOM 3epKaie
IT T
28 | ompukerne. Mpetemis yron nomoro Bimorexa LIOK
P - ped 7 https://m.edsoo.ru/ffocd7f6
BHYTPEHHETO OTPAKECHUS
JlaboparopHuas pabora «3mepenue bubnuoreka [JOK
29
MOKAa3aTessl MPEeTOMIICHHUS CTEKIIa https://m.edsoo.ru/ff0cd67a
JI ! 0 i .
30 Dopuyma ool mms, Vaemmene BuGaoresa LIOK
Py ) https://m.edsoo.ru/ffOcddle
JIMH3BI
31 JlabopartopHnas pabora «VccinenoBanue
CBOMCTB M300paXKEHUI B TMH3aX»
Hucnepcus cseta. CloHBINH cocTaB 0enoro
32 csera. LIBer. JlaboparopHas pabora
«Haburonenue aucrepcuu cBeTa»
33 Nurepdepennius ceera. {udpakmus crera. bubmuoreka [JOK
JudpakunonHas perérka https://m.edsoo.ru/ff0ced22
34 [TonepedyHOCTh CBETOBBIX BOJIH. bubnuorexa [{OK
[Monspusanus cBera https://m.edsoo.ru/ff0cf02e
35 Ontuueckne mpuOOPHI U YCTPOHCTBA U
yCJI0BUS UX 6€30IaCHOTO MPUMEHEHUS
r o
PaHULIBI TPUMEHUMOCTH I(JIaCCI/I‘{e(iKOI/I Butmorexa LOK
36 MexaHukH. [loctynarsl ciennanbHOM

TCOPHUU OTHOCUTCIIBHOCTHU

https://m.edsoo.ru/ff0cf862



https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862

OTHOCUTENIBHOCTD OOTHOBPECMCHHOCTH.

but6munoreka [JOK

37 3amMeieHHEe BPEMEHHU M COKPAIIIEHUE UTHHBI https://m.edsoo.ru/ffOcfa42
OHeprusi 1 UMIYIIbC PEASTUBUCTCKON
38 ‘-IaCTII)/IIII)I. CBSI3I)yMaCfLI C JHeprHueu u bubmoreia HOK
https://m.edsoo.ru/ffOcfc68
UMITYIECOM. DHEPTHsI TIOKOS
KonTpoabHas padora no teme «OnTHKa.
39 OCHOELI CHeHHaIJ)IBHOﬁ TEOpUH bubmorexa [OK
https://m.edsoo.ru/ffOcf6f0
OTHOCUTEIHLHOCTH
®otonbl. Dopmyina [Inanka. DHeprus u bubnuoreka [JOK
40
UMITyJbC ()OTOHA https://m.edsoo.ru/ffOcfel6
41 OTtkpeITHE U HccnenoBanue Gorodddekra. bubnuorexa [{OK
Omeitel A. I'. CToneroBa https://m.edsoo.ru/ffOcffc4
3akonbl pororpdekra. YpaBHeHUE
42 aﬁHMTeiHa zlnq:bcbomaq)(gema. «Kpacnas bubmmorexa LIOK
https://m.edsoo.ru/ff0d015e
rpaauiay Gorodddexra
43 Hasnenue ceera. Onbrtel [1. H. JIeGenena. bubmuorexa [JOK
XHUMHUYECKOE JECHCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHU4YecKre yCTpOUCTBA U IIPAKTUYECKOE
44 pUMEHEeHHE: POTOIIEMEHT, (POTOAATUHK,
CoJTHEYHas OaTrapesi, CBeTOINO
45 Pemenue 3amayd mo teme «DIeMEHTHI bub6mmoreka [JOK
KBAHTOBOM OITHKH https://m.edsoo.ru/ff0d0302
Monens aroma TomcoHa. OmbITH
46 Pe;;pq)opﬂa 10 PACCESTHUIO Ol-YaCTHII. bubmnorexa LIOK
https://m.edsoo.ru/ff0d091a
[TnanerapHas MoAens aToMa
but6munoreka [JOK
41 Hocrynaret bopa https://m.edsoo.ru/ff0dOafa
48 W3nyuenue u normiomieHne GOTOHOB U bubnuoreka [[OK



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

Mepexo/Ie aToMa ¢ OAHOI'0 YPOBHS YHEPTUU
Ha Jpyrou. Buapl ciekTpoB

https://m.edsoo.ru/ff0d0Oafa

49

BomnHoBrle cBoiicTBa yacTuil. BoiaHEI fe
bpoiia. KoprnyckynsipHO-BOJIHOBOM
nyanu3Mm. CHOHTaHHOE U BBIHYXKICHHOE
M3IIy4eHHE

bu6moreka [JOK
https://m.edsoo.ru/ff0d0ca8

50

OTKpBITHE PaAHOaKTHBHOCTH. OTIBITHI
Pesepdopna mo onpeaeneHnto cocraBa
PaAOAKTHUBHOT'O U3JTYUCHUSA

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

51

CoiicTBa anb(a-, 6era-, raMMa-u3ITydeHUsI.

BrnusiHue paanoakTHBHOCTH Ha KUBBIC
OpPTaHU3MBbI

52

OTKpbITHE TIPOTOHA U HEWTpOoHA. M30TOMBIL.
Anba-pacna. DIEKTPOHHBIN U
MO3UTPOHHBIN OeTa-pacnan. ["amma-
M3JIy4eHHE

bu6moreka [JOK
https://m.edsoo.ru/ff0d1162

53

OHeprus cBs3U HYKJIOHOB B siipe. SlnepHele
peakuuu. SAnepHsiii peakrop. [IpoGnemsi,
IIEPCIEKTUBBI, YKOJIOTUYECKUE aCIIEKThI
AJIEPHON HEPTeTUKU

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1356

54

OnemeHTapHble YacTulbl. OTKpBITHE
03UTpOoHA. MeTobl HabII0JeHUS U
PErucTpanyy 3JIEMEHTAPHBIX YaCTHLI.
Kpyrnsiii cron «@yHaMeHTaIbHbIE
B3auMoiecTBUA. EqHCTBO prznueckoit
KapTUHBI MUPa»

bubmuoreka IJOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Bé3nnoro neba. Co3Be3aus, sipkue
3Bé3I[BI, IIJIaHCTHI, UX BUAUMOC IBUKCHHUC.
ConHeynas cucreMa



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
https://m.edsoo.ru/ff0d0e38

56

Connie. ComHeuHass akTUBHOCTE. MICTOUHUK
sHepruu CosHIA U 3BE3]

57

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTHKH.
3BE3/1bI TTIABHOM MOCIIEI0BATENbHOCTH.
Buyrpennee crpoenue 38€31. CoBpeMeHHbIE
IIPEJCTABJICHUS O IPOUCXOXKICHUU U
sposrrorny ColtHIa U 3BE3.1

58

Mnuneunsiii [Iyre — Hama ["anakTuka.
ITonoxxenue u neuxenue ConHua B
I'anaktuke. I'anakruku. YEpHbIE IBIPHI B
AIpax TaJaKTHK

59

Bcenennas. Pazoeranue ramaktuk. Teopust
Bbonbuioro B3peiBa. PennkroBoe usnyyenue.
MeraranakTuka

60

HCpCH_ICHHBIe HpO6HeMH ACTPOHOMUU

61

[TpomesxyrouHas arrecranus B popme
KOHTPOJIBbHOHN paboThl «JIEMEHTHI
aCTPOHOMUU U acTPOPU3UKU»

62

O6o0maromuii ypok. Ponb ¢usnku n
ACTPOHOMHU B SKOHOMUYECKOM,
TEXHOJIOTMYECKOM, COIUAIbHON 1 ATUYECKOMN
cdepax nesaTeIbHOCTH YeIOBEKa

63

O6o6mmaronuii ypok. Ponb 1 Mecto pusuku
1 aCTPOHOMUH B COBPEMEHHON HAy4YHON
KapTHHE MUpa

64

O6o06maronuit ypok. Ponp ¢puznyeckoit
Teopuu B (POPMHUPOBAHUU MPEACTABICHUHN O
(bu3nuecKoil kKapTuHe MHUpa




O6o0maronmit ypok. Mecto gpusnueckoin
65 KapTHHBI MUpa B O0LLEM Py COBPEMEHHBIX 1
€CTECTBEHHO-HAYUHBIX MPEJICTABICHUI O
npupoze
66 PesepBHbIil ypok. MarHutHoe mnoie. 1
DJeKTpOMarHuTHast UHIYKIUS
67 PesepBHblii ypok. OnTrka. OCHOBBEI 1
CTIEMANBHOW TEOPUU OTHOCUTEILHOCTH
68 Pesepnniii ypok. KBanToBas ¢usuka. 1 bubnuoreka [JOK
DJIeMEHTBI aCTPOHOMHUH H aCTPODU3HKH https://m.edsoo.ru/ff0d1784
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/ff0d1784

YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHATBI JJI51 YYEHUKA

» ®usuka, 10 xmace/ Msxumes I'.41., Byxosues b.b., Corckuit H.H. mox pemxakiueit
[MapdentneBoit H.A., Akunoneproe o6mectBo «M3narenpctBo «IIpocBenienne
» ®uswnka, 11 knace/ Msikumies I'.J1., bByxosues b.b., Yapyrun B.M. nox penaxiueit
[MapdentneBoit H.A., Akunoneproe o6mectBo «M3narensctBo «IIpocsenienne»

METOAUYECKHUE MATEPHUAJIbBI 1JISA YUUTEJSA

» ®uswnka, 10 kmacc Meroauueckoe mocodue ¢ ykazaHUSMH K PEIICHHIO HEKOTOPBIX
onuMmuaanbix 3aga4d / Msikumes ['.51., bByxosues b.b., Corckuiit H.H. nox penakuueit
[TapdentheBoii H.A., AkunonepHoe oo6mectBo «M3narensctBo «IIpocBenienue»

» ®usmnka, 11 kmacc Meroauueckoe nmocodue ¢ ykazaHUSMH K PEIICHHIO HEKOTOPBIX
onmumnuaanbix 3anad / Msxuiues [.J1., Byxosues b.b., Yapyrun B.M. nox penakuueit
[TapdentheBoii H.A., Akunoneproe oo6mectBo «M3narensctBo «IIpocBemnienue»

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbI CETU UHTEPHET
Bbubaunoreka I1OK https://m.edsoo.ru

MATEPUAJNBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O
NPOLECCA YYEBHOE OBOPYJIOBAHHUE
1. Kommnsiotep

2. Ilpoektop
3. HHrepakTuBHas g0CKa
4. Pa3gaTouHbI TEMAaTUYECKHUI MaTepual.

OBOPYAOBAHME JUIs1 ITPOBEJAEHUSA JIABOPATOPHBIX U IPAKTUYECKHUX
PABOT

1. TaGmwuiet
2. IraTuBbl
3. JlabGoparopHoe o0opymoBaHuE


https://m.edsoo.ru/ff0c3044

IIpniaoxenne 1
TEMbI UCCIIEJOBATEJIbCKUX ITPOEKTOB

10 knace

AOCOIIIOTHO TBEPIOE TEJIO U BUBI €TI0 ABHKEHHS.

Anuzorponus Oymaru.

Baxkneiimme coObITHS B HCTOPUU aCTPOHOMHUU. DIEKTPOeMKOCTh. KoHaeHcaTophl.
[IpumeHeHne KOHIEHCAaTOPOB.

Berporeneparop sl CATHAJIBHOI'O OCBELICHUS.

B3arnsig Ha 3peHue ¢ Touku 3peHus GU3NKH.

Bnusinue atMocdepsl Ha pacrpocTpaHeHHE JIEKTPOMarHuTHBIX BOJIHY, 10 kiacc.
BnusiHue MarHUTHBIX Oypb Ha 3/J0pPOBBE UEIOBEKA.

Bayrpensis sneprus. CriocoObl H3MEHEHHsI BHYTPEHHEH SHEPTUH.
Bcenennas.Ctpoenue u 3Bontouus Beenennoit. ["anaktuku.

BerIpaiuBanue KpycTamIioB MEAHOIO U JKEJIE3HOr0 KyIopoca B JIOMAIllHUX YCIOBUSAX U
OIpPEEIEHUE UX MJIOTHOCTH.

I"a30BbIE 3aKOHBI.

I'eomaruuTHas sHEprus.

I'mpponnuamuka. YpaBHenne beprymn.

3aKOHBI COXPAHEHHUs B MEXAaHUKE. 3aKOH COXPaHEHUS UMITYJIbCA.

3aKOHBI COXpAaHEHUS B MEXaHUKE. 3aKOH COXPAHEHUSI SHEPTUH.

3anuch JUHAMHYECKUX TOJIOrPaMM B PE30HAHCHBIX Cpefax.

3apoK/IeHHUE U Pa3BUTHE HAYYHOr O B3IJIsa HA MUP.

3amyTa TPaHCIIOPTHBIX CPENICTB OT AaTMOC(HEPHOT 0 SJEKTPUIECTBA.

3Be3anl - BakHeHmni 00bekT Beenennoii. 11Ikana 38e31HBIX BEJIUYNH.
W3rorosnenue 6aTapeu TepMonap U U3MEpPEeHHUEe TEMIIEPATYPHI.

W3roroBneHue caMoeIbHBIX TPUOOPOB IS IEMOHCTPALIUH JICHCTBUS MAarHUTHOTO OJIS HA
IIPOBOJAHUK C TOKOM.

N3mepenne BpeMeHH peakiiuy YeJI0BEKA Ha 3BYKOBBIE M CBETOBBIE CUTHAJIbI
W3mepenue cuibl, HEOOXOAUMOM U1 pa3phiBa HUTH

HccnenoBanne 3aBUCUMOCTH CHITBI YIIPYTOCTH OT ieopmariiu

HccnenoBanue 3aBUCUMOCTH TTOKa3aHUM TEPMOMETPA OT BHEITHUX YCIOBUM
MeTtoapl U3MEpEHHS apTEPUAIBLHOIO 1aBICHUS

BeIpamyBanue KprucTamuioB

HccnenoBanue 3J€KTpUYECKOTO COPOTUBIIEHUSI TEPMOPE3UCTOPA OT TEMIIEPATYPBI
N3mepenne MHIYKIIMM MAarHUTHOTO MOJIS1 TOCTOSIHHBIX MarHuTOB

[TpunuMn paboThl MEE303JEKTPUIECKON 3aKUTATIKH.

Or1eHKa IJTUHBI CBETOBOW BOJTHBI 11O HAOIIOACHUIO TU(GPAKIIMKA CBETA Ha TSN
OrnpezneneHre CreKTpaIbHbIX TPAHUL] YYBCTBUTEIBHOCTH YEJIOBEYECKOI0 I1a3a ¢ IOMOIIBIO
T(QPaKIIMOHHON PELIETKH.

N3rorosieHre U HCTIBITAHWE MOJEIIH TEIECKONa

N3ydenue npunHnumna paboThl TIOMUHECIEHTHON JTaMIIOYKU

Omnpenenenune KI1J[ conneunoii 6atapeu

Beuepnee nabmtoienue 38e311, JIyHbI U IUIaHET B TEIECKOI

Habntoienue conHeyHbIX MATEH ¢ TOMOIIbIO TEIECKOMNa U COTHEYHOT0 IKpaHa
Vcnonb30BaHNe HHTEPHETA JJIs TTOUCKA M300paKeHU KOCMUYECKUX 00BEKTOB U
nH(popMauu 0 HUX

Urpa Angry Birds. ®usuka urpsl. M3yuenne 1BmKeHUE Teja OPOIIEHHOTO IO YITIOM K
TOPU30HTY



N3ydenne Teriopu3nuecKux CBONCTB HAHOKPUCTAILIIOB.

N3mepenne KOHIEHTPALMH 3apsKEHHBIX YaCTHIL B JIA3EPHOH IUIa3Me.

N3mepenue kodduirienTa TpeHus CKOIbKEHHUS.

W3mepenue pazmMepoB MUKPOOOBEKTOB JIa3€PHBIM JIYHYOM.

N3ydenue aBmxeHUs Tena, OpOIIEHHOr O O]l YIJIOM K TOPU30HTY.

W3ydeHue 31eKTpOMarHuTHBIX M0Jei OBITOBBIX MPUOOPOB.

N3ydeHne aIeKTpOXUMUYECKUX CBOMCTB HAHOKPUCTAIIIIOB

ApXHUTEKTypa MOCTOB.

[IpoeKT HIyMON30IS M OHHBIE IIUTHI

[Ipoext "YMHbIH q0oM"

IIpoext "IlIkonbHAs METEOPOIOrNYECKas CTAHLIMS .

N3ydenune moromux cpencts. usnka Mplia.

[ToBepXHOCTHOE HATAKEHUE MBUIBHOIO ITY3bIps. MaJIeHbKOE 4y0 y Bac A0Ma.
MarsuTHbI€ 10JIs, UX U3MEPEHUS U BO3/ICHCTBUE HA JKUBBIE OPraHU3MBI.
Hcnonp3oBanue NOISIpU3aMOHHOIO METOJA JAJIs1 OLEHKHU HAIPSDKEHMS], CO CTOSHMS IeTalel
U 3JIEMEHTOB KOHCTPYKIIHM.

HccnenoBanue abCoMOTHO HEYIIPYTOro yiapa U MOJIENIU PEaKTUBHOI'O IBUXKEHUS METOI0M
BH/ICO-aHAIIA3A.

HccnenoBanue BAMSIHUS PA3TUYHBIX (PAKTOPOB HA POCT KPUCTAIIIOB.

HccnenoBanue 3aBUCUMOCTH U3MEHEHHs KO UIIMEHTa TOBEPXHOCTHOTO HATSHKEHUS
KHUJKOCTH OT PA3IINYHBIX (PaKTOPOB.

UccnenoBanre koinebaHuii Mpy>KHHHOTO MasTHHKA. [{udpoBas perucrparus u oopadoTka
JTAHHBIX.

HccnenoBanne kocmoca. OpOUTH KOCMUUECKHX aImapaToB.

HccnenoBanue 1060BOTO COMPOTHBIICHUS, CO31aBA€MOT0 BO3YXOM IPH CBOOOIHOM
MaJICHUU Tel.

HccnenoBanre MeTo10M BHACOaHAIN3a TOOOBOTO COyIapeHUsI IBYX TEJ OJIMHAKOBOM MacChI.
HccnenoBanue nmosiera Tena, OpOmEHHOr 0 MO YIIIOM K TOPU30HTY.

HccnenoBanue nporecca 00pa3oBaHus KJIacTEPOB YIiIepoa B JIa3epHOH Miia3Me.
HccnenoBanue cBOWCTB CHETa.

HccnenoBanue CETHETOMIEKTPUYECKIX CIIOCOOHOCTEH MaTepHalioB.

HccnenoBanue conpoOTUBIIEHUS TENA YEJIOBEKA.

HccnenoBanue criekTpa U3ay4eHUst HICKyCCTBEHHBIX MCTOYHHUKOB CBETA.

HccnenoBanne ¢puzndeckux GpakTopos, GOpMUPYIOIIHNX 3TIEMEHTApHBIE CIIEIbI KPOBH.
Uccnenosanne s¢dexra Jlonnepa B "BMEHEHUU CKOPOCTH.

WccnenoBanue siBiieHNs BOSHUKHOBEHUS CBETOBBIX M1OJIOC B METAUNINYECKOMN TpyOe npu
BHECEHUH B HEE UCTOYHHKA CBETA.

HcTopust OTKpBITHS 3aKOHOB TMHAMUKH HA OCHOBE aCTPOHOMUYECKHUX HAOIIIOICHHH.
Kowmertsl. [laBnenue ceta. "ConHeuHslil BeTep'.

Kpucramnsl. X BelpaniuBanyue U NpUMEHEHHUE.

Mansie Tena CONHEUHOM CUCTEMBI.

MeTtozs! actpoduznueckux ucciaenoBanuil. Panuoreneckonsl. OnTHYecKre TENECKOIBL.
VYroBoe paspeleHne TeaecKola.

Mexanuka nedopMupyeMbIx Tell. MexaHndeckre CBOMCTBA TBEPbIX Tell.

MoOubHbIN TenedoH ¢ TOUKH 3peHust HU3NKH.



MozenupoBaHue U HCCIIEJOBaHUE Mpoliecca 00pa30BaHUs TUIAHETAPHBIX CUCTEM M YEPHBIX
TBID.

Mopenb caMOIBIXKYIIIETOCS] YCTPOHCTBA CIIOCOOHOTO JIBUTATHCSA 110 3a/IaHHON TPAaeKTOpHUH,
OOHapyXHBaTh U OrHOATh MPETATCTBHSL.

Habnronenne yacTHYHOT O COIHEYHOI 0 3aTMEHUS.

Hayxka Ha cTpaxe 370poBbsl. BiusHue yiapTpa3Byka Ha OpraHU3M YeloBeKa U
yIABTPA3BYKOBas TUArHOCTHKA.

HebnaronpusTHele SK0JI0rMUECKUE MTOCIEACTBUS paOOThI TEIJIOBBIX ABUraTEICH.
HeHbroTOHOBCKAS JKUIKOCTD

HeobpaTtumble n3mMeneHus Bo BeeneHHo.

HoBble TUIIBI KOCMUYECKUX JIBUTATENEH.

OO OIBITHOM OTIPENIENICHNH YIESTBHON TETIOTH TapO0Opa30BaHUS BOJIBL.

OO6nexTHOE eMoHcTpupoBaHue 3 dexta Jlomepa 11t 3ByKOBBIX BOJH.

OcmoTtHueckast 31eKTpOCTaHIIMSL.

OCHOBBI MOJIEKYIISIPHO-KHHETHIECKOW TEOPHH.

[lepenarounble MEXaHU3MBI U UX BU]IbI

11 xnace

AJbTEepHATUBHBIC BUJIbI SHEPTUH.

Ananu3 3QPEeKTUBHOCTH UCTIOIB30BaHUS YHEPTroCcOSPETaIONINX JaMIT B TUIEE U JOMA.
BbecnpoBoaHas nepegada SHEPTUU.

buenus n ux npuMeHeHne — pauonpueM, PU3HIECKUE IKCIIEPUMEHTHI, TEPMEHBOKC.
BemiectBo B COCTOSIHMU T1a3MBl.

Buszyanuzaius 3ByKOBBIX BOJH.

Bimstaue atmocdepbl Ha pacipocTpaHeHHE dJIEKTPOMArHUTHBIX BOJIH.

Biustaue BHemmHUX (PakTOPOB HA 3pEHUE IIKOJIBHUKA

Biustnue MarHUTHBIX Oypb Ha 37J0pPOBbE YEJIOBEKA.

Bimstnue o0yBu Ha 310pOBbE YEIIOBEKA.

BrnusiHue cnprocoaep kamix HaMUTKOB HAa BHYTPEHHUI BOJOPOIHBIN MOKaszaTenb cpeasl pH
YeJIOBEeKa.

BrustHue ynbTpa3ByKOBBIX U 3BYKOBBIX BOJIH Ha POCT U PA3BUTHE PACTCHUM.
BrnusiHue 351eKTpUYecKoro Toka Ha OpraHu3M YeIOBEKa.

Bona 3nakomast 1 He3HaKOMas.

BoinyxeHHbIN KoJe0aTebHbIA PE30HAHC.

BripamyBanue KpuCTaaioB METHOTO U JKEJIE3HOI0 Kymopoca B JIOMAIIIHUX YCIOBUSX U
OIpPEJETICHUE UX IJIOTHOCTH.

I'mapo - u aspoaunamuka. 3akon beprymu.

JlaBiieHME HaA JTHE MOPEIl U OKEaHOB.

JIBM>KeHUE TeJ MO/ ICUCTBUEM CHUJIBI TSXKECTH.

JupwmxaOnu: BYepa, CEroiHs, 3aBTpa. ..

Juddy3us B mpupoje u TEXHUKE.

Juddy3us Bokpyr Hac.

3aBUCMOCThH MacChl BO3/[yXa B KOMHATE OT TEMIIEPATYPhl U aTMOC(HEPHOTO TaBIICHU).
3akoH ['yka.

3aKoH coXpaHEeHUs1 uMITylbca. PeakTuBHOE NBUKEHUE. Y paBHEHHE Meniepckoro.
3aKOHBI COXpPAHEHHS B MEXaHHUKE.

3ammTa TPaHCIOPTHBIX CPEJCTB OT aTMOC(EPHOT0 AIEKTPUIECTBA.

W3 uctopuu OTKpbITUS PaAMOAKTUBHOCTH.



N3mepenne BpeMeHH peakiuu MOAPOCTKOB U B3POCIBIX.

N3mepuTens cTaTHYECKOro AIeKTPUIeCTBa

WNuppakpacHoe uzinydeHre — OKHO B HEBUAUMBII MUD.

UccnenoBanue NBM>KEHUS BO3AYLIHOIO MY3bIPs B BA3KOM KHIKOCTH.
UccnenoBanue 3aBucumMoctd 3HPEKTUBHON MOIIHOCTH TU3EIILHOTO JBUTATENS OT
TEMIIEPATypHOI'O PEXHUMa.

HccnenoBanrie MOpCKHUX TITYOUH.

HccnegoBanme moBepXHOCTHOTO HATSHKEHHS PACTBOPOB CTUPAIBHBIX MOPOIIKOB.
WccnenoBanue paanannoHHOro (GoHa y-u3ydyeHus Ha npuycageOHOM y4JacTKe.
HccnenoBanue CBOMCTB 3IEKTPOMAarHUTHBIX BOJH B Pa3jIM4HbIX Cpeax.
UccnepoBanue TemionpoBOHOCTH PAa3IMUYHBIX MATEPUATIOB.

Hccnenoanue ynpyrux coynapeHui IByX TeJl pa3HOl MacChl ¢ MPUMEHEHUEM
BH/ICOaHAIIN3A.

HccnenoBanue puryp Jlnccaxy.

UccnenoBanue mryMmoBoro ¢hoHa B TOMEIICHUHU U Ha YITHIIE

Hcropust pa3BUTHA 3JEKTPUUECKOTO OCBEILICHHUS.

Kanenpauna KenbBruHa, Kak albTEPHATUBHBIN UCTOYHUK SHEPTUH.

KoncTpykius aBToMatnyeckoil KopoOKu mepead.

Kpucrannunueckue u amopdusie tena. JlegexTsl B KpucTaiiax.

KybOuueckuii CBeTOIMOMHBIN MacCUB.

Jlazepsl U UX IPUMEHEHUE.

MarHuTHOe MoJ€e U €ro BIUSHUE HA KUBBIE OPTAHU3MBI.

MarauTHble HOCUTENIU UHGOPMAITIH.

MaruuTHbIE TOJIS, UX U3MEPEHUS U BO3/ICHCTBUE HA KUBBIC OPTAaHU3MBI.
MeTtaMop$ 036l MBIITBHBIX ITY3BIPEH.

MexaHuyeckue CBOMCTBA TBEPBIX TEJ.

MoruneBckuii 3B€304€T.

Mopenb cucTeMBI CBS3H C UCCIICIOBATEBCKON CTaHIIMEH, HaXOAIIeCs Ha 0OpaTHOM
cTopoHe JIyHbI.

MBUIBHBIN ITY3bIPb — HETPOYHOE YYO.

HasemHbie TpaHCTIOPTHBIE CPEICTBA C HETPAAUIIMOHHBIMA KOHCTPYKTOPCKUMU PELICHUSIMHU.
Haceiiennsie 1 HeHachIIIEHHbIE Tapbl. BIaKHOCTh BO3/lyXa U €€ U3MEpPEHHUE.

O MexaHu3Me BIUSHUS MAarHUTHOTO TOJIS HA CBOWCTBA BO/BL. HOBEIE (hakThl M IEPCIIEKTUBEI.
O0600meHHsbIi 3akoH Turnyca-bome, kak 3aK0OH KBAaHTOBAHMSI TUTAHETAPHBIX OpOUT.

Ornpenenenue yaenbHON AIEKTPUUECKON MPOBOJAUMOCTH IJIAMEHHU CBEYH.
Omnpenenenre GU3NMUECKUX XapPAKTEPUCTUK CTPYHBI C UCTIOIH30BAHUEM MPOTPAMMHBIX
CpPEICTB.

Ot napoBo3a J10 moe3/ia Ha «MarHUTHOM MOTYIIIKEY.

Ot napoxojia 10 aTOMOX0/a.

O1eHKa KOJTMYECTBAa BHE3EMHBIX IMBUIIM3AMA U BEPOSITHOCTHU ISl U€TTOBEYECTBA BCTYITUTH C
HUMH B KOHTAKT.

[TonynpoBoaHUKH, UX MPOILIOE U OyayIIee.

[Tomstpusarnus cBeTa u ee MpuMEHEHHe.

[IpoekT opranu3aiiy cBsi3u, TPAHCIIOPTA U YHEPTrOOOECIICUCHU S TYHHBIX 0a3.
[Ipou3BoACTBO 3HEPTrUM.

[Ipomeccrl paccesiHus B pa3IuyHbIX (PU3NUECKUN 3a/1a49aX.

PaBHOBeCHE TBEPIBIX TEIL.

PazButue npeacraBieHuil 0 AIEKTPUUECTBE.



Pa3paboTka renepaTopa 3JIE€KTPOMarHUTHBIX BOJH U €0 HCIOJIh30BaHHUE HA YPOKaX (PU3UKH.
Poccwuiickue naypearsr HobeneBckoit mpemun B 001aCTH (DU3UKH.

Cuna TpeHUS ¥ METOJIbI €€ UCCIICIOBAHMS.
CxopocThb cBeTa.

COBpeMeHHaH OHCPICTHKa U IICPCIICKTHUBLI €€ PA3BUTHUA.

CoitHeyHas 1eub.

CoxpaHeHHE NEKTPUIECKON SHEPTUHU B JOMAIIHUX YCIOBUSX.

CpaBHI/ITeJ'IBHHﬁ aHaJIM3 METOJIOB MCCIICIOBAHMS OCBECILIEHHOCTH pa60qer0 MCCTa.

Temneparypa u ee u3mMepeHue.
TemoBoe paciMpeHue Tell U €ro yuer.
TernuoBble ABUTATEINH.
TepMouyBCTBUTENIbHBIE MATEPHAIIBI.
TepMosia: CKBO3b TEPHUU K 3BE3/IaM.
Tpancdopmarop Tecia.

®u3nka U apXUTEKTYpA.

®u3uKa 1 )KUBONKUCh.

®du3uKa 1 My3bIKa.

®dusnKa U TPUMETHI TTOTOIBI.
®dusuKa 1 cropr.

dusnyeckue XApaKTCPHUCTUKU U CBOICTBA CHETa.

DOopMHUPOBAHHUE MOJISAPHBIX CUSHUM.
UYro Takoe reneparop.
DKOJIOTMYECKOE COCTOSTHUE MOETO JI0Ma.

3KCHepI/IM€HTaJII)HO€ HUCCIICA0BAaHUC HCKa)XCHUI 3BYKOBBIX BOJIH B HCOJHOPOAHLIX CpCaax.

DKCTpEeMaJIbHbIE BOJIHBI.

DneKkTpuyecKas KyMyJsus.
DIIEKTPUYECKUN TOK B KUJIKOCTSIX.
DNEeKTPOABUTATENN U UX IPUMEHEHHE.
DIIEKTPOMAarHUTHbIE YCKOPHUTEIN MaCChI.

SIBrieHUE SIEKTPU3AMH. DIEKTPU3AIHS HA IIPOU3BOICTBE U B OBITY

[IOKYMEHT MOAMUCAH 3JTEKTPOHHOW NOANUCHIO

MYHULUWNAJNIbHOE BIOAXXETHOE OBLLEOBPA3OBATEJIbHOE
YUYPEXXOAEHUE "CPEQHSASA LUKOJIA N2 4", PaHueBa HaTtanbsi [eHHaabeBHa,
[vipekTop
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