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HOACHUTEJBbHASA 3AIINCKA

[TporpamMma mo ¢usmke 6a30BOr0 ypoBHsS Ha ypOBHE CPEIHEro 00Iero oopa3oBaHUS
pa3zpaboTaHa Ha OCHOBE MOJIOKEHMH W TpeOOBaHHM K pe3ylbTaTaM OCBOCHHS OCHOBHOM
oOpazoBarensHO mporpammbl, mpeactraBieHHbix B OI'OC COO, a Ttakke ¢ yd€rom
benepanbHOl pabodeil mporpaMMmbl BOCIUTAHUS U KOHLIEMLWHU MPEnojaBaHUs y4yeOHOro
npenvera «®Dusmka» B o0pa3oBarenbHBIX opranm3anusax Poccuiickoit ®enepanuu,
pealIn3yIoNMX OCHOBHBIE 00pa30BaTeIbHbIE TPOrPAMMBI.

Copnepxanue mporpammbl 1Mo (U3UKE HAMpPaBICHO Ha (OPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOW KapTHHBI Mupa oOyuaromuxcs 10—11 kiaccoB mpu oOydeHun ux (GU3HKE Ha
0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-AEATEIBHOCTHOrO mojaxoxaa. IIporpamma mo ¢usuke
cootBeTcTBYeT TpeboanusM OI'OC COO k muaHUpyeMbIM JTHYHOCTHBIM, MPEAMETHBIM H
METaNpeIMETHBIM pe3ylbTaTaM 00y4YEeHHs], @ TAK)KE YUUTHIBAET HEOOXOIMMOCTb pealu3aluu
MEXIPEIMETHBIX CBsI3€i (PU3UKU C €CTECTBEHHO-HAYUYHBIMH Y4eOHBIMU IpeaMeTamu. B Hel
OTIPENIENIAIOTCS OCHOBHBIC IEIM M3ydeHHs (U3MKM HAa YPOBHE CpEaHEero oOIIero
oOpa3oBaHMs, IUIAHUPYEMbIe pE3ylIbTaThl OCBOCHHS Kypca (U3HKU: JHYHOCTHEHIE,
MeTarpeMEeTHBIC, TPeAMETHBIC (Ha 0a30BOM YPOBHE).

[IporpamMma o pu3uKe BKIIOYAET:

e TUITAHUPYEMBIE PE3yJIbTaThl OCBOCHHS Kypca ()M3MKH HAa 0a30BOM ypOBHE, B TOM YHCIIE

MIpeIMETHBIEC PE3yJIbTaThI MO rojiaM O0yUeHUS;

e coJiepkaHue yuyebHoro npeamera «Pu3nka» Mo rojam o0ydeHusl.

Odu3uka Kak Hayka o HauOonee OOIIMX 3aKOHAX MPHUPOJBI, BBICTYNAas B KayecTBE
y4eOHOTOo IpeaMeTa B IIKOJIE, BHOCHT CYIIECTBCHHBIH BKJIAaJ B CHUCTEMY 3HaHUH 00
okpyxaromeM Mmupe. LIkonpHBI Kypc (U3UKH — cHCTEMOOOPa3yIOIUN I €CTECTBEHHO-
Hay4YHBIX Y4€OHBIX IPEIMETOB, OCKOIbKY (PU3MUECKHE 3aKOHBI JIEKAaT B OCHOBE MPOLIECCOB
U SBIIEHUH, M3y4yaeMbIX XHUMHEH, Ouonoruel, ¢uznueckoil reorpadueil U acTpOHOMHUEH.
Hcnonp30BaHWe M akTUBHOE NpUMEHEHUE (U3MUECKUX 3HAHUN OIpeneNsieT XapakTep U
pa3BUTHE pPa3HOOOPA3HBIX TEXHOJOTUH B cdepe SHEepPreTUKU, TPaHCIOPTa, OCBOCHUS
KOCMOCa, MOJIy4YE€HHUsI HOBBIX MaT€pUAIOB C 3aJaHHBIMU CBOMcCTBaMM U Apyrux. M3yuenue
(U3UKM BHOCHT OCHOBHOHM BKJIaJ B (POPMHpOBAHHE €CTECTBEHHO-HAYYHOW KapTHHBI MHpa
oOyJaroruxcsi, B (OPMHUPOBAHHE YMEHUN TNPUMEHSTh HAYYHBIH METOJl TO3HAHUSA TIPU
BBITIOTHEHUHN UMH YUEOHBIX HCCIEIOBAHUN.

B ocHOBy kypca Qu3uku i ypOBHSI CPEAHETO 0OIIero oOpa3oBaHUS IOJIOKEH Psij
uJel, KOTOPbIE MOKHO pacCMaTpyUBaTh KaK MPUHIIMIIBI €0 MOCTPOCHHUS.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEW KypcC SIBJISIETCS JOTMUYECKH 3aBEPIIEHHBIM,
OH COJEPKHUT MaTepHall U3 BCEX Pa3leNioB (U3MKH, BKIIOYAET KaK BOMPOCHI KIACCUYECKOM,
TaK U COBPEMEHHOU (PU3UKH.

Hoes eenepanusayuu. B coOTBETCTBUM ¢ HeW MaTepuall Kypca (U3MKH O0OBEIUHEH
BOKpYT pu3nyeckux Teopuil. Benymmm B Kypce siBisieTcss pOpMUpOBaHUE MPEACTABICHUHN O
CTPYKTYPHBIX YPOBHSIX MaT€puH, BEUIECTBE U TOJIE.

Hoea  eymanumapuzayuu. EE€  peanuzamus  MpeanoyiiaraeT  MCIOJIb30BaHUE
TYMaHUTapHOTO MOTEeHIMana (U3MUECKON HAyKH, OCMBICICHUE CBS3H Pa3BUTHS (U3UKHU C
pa3BUTHEM OOIIECTBA, a TAK)XKE C MUPOBO33PEHYECKUMHU, HPABCTBEHHBIMHU U IKOJIOTUYECKUMU
npobiaemMamu.

Hoesa npuxnaonoii nanpasnennocmu. Kypc ¢Gu3MKu mpenmnosiaraeT 3HAKOMCTBO C
IIUPOKUM KPYrOM TEXHUUYECKHX W TEXHOJOTMYECKUX MPUIIOKEHUI HM3YUYEHHBIX TEOPUH U
3aKOHOB.



Hoes skonocuzayuu peanusyercsi MOCPEICTBOM BBEACHUS 3JIEMEHTOB COAEP’KaHUS,
MOCBALIEHHBIX 3KOJIOTMYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOPBIE CBA3AHBI C PA3BUTHEM
TEXHUKA W  TEXHOJOTHH, a Takke OOCYXKIeHHS  TpobjeM  palroHaIbHOTO
IIPUPOJIOIIOIB30BAHUS U SKOJIOTMYECKON 0€30MacHOCTH.

CrepKHEBBIMH dJIEMEHTAaMH Kypca (PU3MKH Ha YPOBHE CPEIHEro odmiero oopazoBaHus
ABJISIOTCS (pu3nueckue teopuu ((popMupoBaHHE MPEICTABICHUM O CTPYKType MOCTPOCHHUs
¢usnveckoil Teopuu, posd (GyHAAMEHTAIBHBIX 3aKOHOB W TPUHIMIIOB B COBPEMEHHBIX
IIPEJCTABICHUAX O NMPHUPOJIE, TPAHNULIAX TPUMEHUMOCTH TEOPUH, /1JIsl ONTUCAHUS €CTECTBEHHO-
Hay4HBIX SIBJICHUH U IIPOLIECCOB).

CucTeMHO-eATEeIbHOCTHBIM MOJIX0A B Kypce (U3UKU pealn3yercs MpexIe BCEro 3a
CuéT OpraHu3aly YKCIEPUMEHTAIBHON e TebHOCTH oOydatonmxcs. /s 6a30Boro ypoBHs
Kypca U3MKH — 35TO HCHOJb30BAHUE CHCTEMBl (POHTAIBHBIX KPATKOBPEMEHHBIX
HKCIEPUMEHTOB U JIAOOPAaTOPHBIX paboT, KOTOPBIE B MporpaMMme 1o (u3nke 0ObeINHEHBI B
OOIIMH CIUCOK YYEHHUYECKUX NPAKTUYECKUX paldoT. BrigeneHue B yKa3aHHOM MEpevHe
1a00paTOPHBIX PadOT, MPOBOAMMBIX JJISi KOHTPOJISI M OLIEHKH, OCYIIECTBISICTCS YYaCTHUKAMU
00pa30BaTEeNBHOIO MpoOLEecca MCXOJd U3 OCOOCHHOCTEH IJIaHWPOBAaHUS U OCHAIICHUS
kabunera ¢Qusuku. Ilpm sTOM oObOecnednBaeTcsl OBIAJACHHWE OOYYAIOUNIMMHUCA YMEHHUSIMH
IIPOBOJIUTh KOCBEHHBIE U3MEPEHUs, MCCIIEJOBAHUS 3aBUCUMOCTEH (DU3MUYECKMX BEIUYUH U
MIOCTAHOBKY OIBITOB IO MPOBEPKE MPEITI0KESHHBIX TUIIOTE3.

bosbuioe BHUMaHME yHeseTCs PELICHUIO PAacuE€THBIX M KadeCTBEHHBIX 3aaad. [lpu
9TOM ISl PACYETHBIX 3334 MPUOPUTETOM SIBIISIIOTCS 3a7addl C SIBHO 33JaHHON (PH3MUECKOU
MO/IEJIbIO, TIO3BOJISIOLINE IPUMEHATh U3yYEHHbIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJJHOTO
paszgena Kypca, Tak ¥ MHTETPUPYS 3HAHHS M3 Pa3HBIX pa3zenoB. [ KaueCTBEHHBIX 3aqad
IIPUOPUTETOM SIBIIIIOTCS 3a/laHUSl Ha OOBSCHEHHE MpOTeKaHWs (PU3NYECKUX SBICHUH H
MIPOIIECCOB B OKPYKAIOIIEH KU3HH, TpeOyromre BrIOOpa GU3NIECKON MOACIN IJIsi CUTYalluN
MIPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ tpeboBanusimu PI'OC COO k MmarepuanbHO-TEXHUYECKOMY
obecrieyeHn0 yueOHOro mpouecca 0a30BbI ypOBEHb Kypca ()M3UKH Ha YPOBHE CPEIHEro
o0Ormiero oO6pa3oBaHus JODKEH W3YUaThCsl B YCIOBHSIX MPEIMETHOTO KaOMHEeTa (DU3UKU WA B
YCIOBUAX MHTETPUPOBAHHOTO KaOMHETa IPEJAMETOB €CTeCTBEHHO-HAyyHOro Lukia. B
kaOuHeTe (U3MKM JODKHO OBITh HeoOXxoaumoe jabopaTopHoe O0O0OpyAOBaHHE IS
BBINOJIHEHUS] YKa3aHHBIX B MpoOrpaMMme Mo (hU3MKe YYEHHYECKHX IMPaKTHUECKUX paboT U
JEMOHCTPAIIMOHHOE 000pYy/I0BaHHE.

JleMOHCTpallMOHHOE 00O0pyAOBaHUE (OPMHUPYETCS B COOTBETCTBUU C MPHUHLUIIOM
MUHUMAaJIBHOH JOCTATOYHOCTH W OOECIEUYMBaET MOCTAHOBKY IMEPEUYHCICHHBIX B MPOTpaMMe
1o (U3MKe KIFOYEBbIX JEMOHCTPAIMA [T UCCIIEJOBAHUS N3YUaeMbIX SIBJICHUI U MPOLIECCOB,
SMITUPUYECKUX U (PYHIAMEHTATBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHHIA.

JIaGopatopHoe 0060pyI0BaHHE I YIEHUUYECKUX MPAKTHUYECKUX paboT popMupyeTcs B
BUJIC TEMAaTHYECKMX KOMIUIEKTOB M OOECTIeUYMBACTCS B pacuéTe OJHOTO KOMIUIEKTa Ha JIBYX
oOyyaromuxcs. TemMaTHueckue KOMIUIEKTHI JJaDOpaTOpHOro OO0OPYJOBaHUS JIOJIKHBI OBITh
MOCTPOEHBI Ha KOMIIEKCHOM HCIIOJIh30BAHUHU aHAIOTOBBIX M MU(POBBIX MPHOOPOB, a TAKKe
KOMIIBIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LU(POBBIX JJAOOPATOPHIA.

OCHOBHBIMU I1IeJIIMU U3Y4YE€HHUS (PU3UKHU B 001IEM 00pa30BaHUU SBIISIOTCS:

e popMHpOBaHHE HMHTEpPECa M CTPEMJICHHs OOYYAlOMIMXCS K HAaydYHOMY M3YYEHHUIO

MIPUPOIBI, PA3BUTHE WX WHTEIUICKTYAJIbHBIX U TBOPUECKUX CIIOCOOHOCTEI;
e pa3BUTHE TMPEJCTABICHUH O HAyYHOM METOJAE TMO3HAaHUS U (HOpMUpPOBAHHE
UCCIIEI0BATENBCKOTO OTHOILEHUS K OKPYKAIOIIUM SIBIICHUSM;



¢ (opMHpOBaHKE HAYYHOTO MUPOBO33PEHUS KaK pe3ylabTaTa U3y4eHHsI OCHOB CTPOCHUS
MaTepuu U QyHIaMEHTAIbHBIX 3aKOHOB (DM3UKH;

¢ hopMHUpOBaHKE YMEHUN OOBSICHSATD SIBICHHS C UCIIOIBb30BaHUEM (PU3UUECKUX 3HAHUN
Y HAyYHBIX JI0Ka3aTeNbCTB;

e opMHUpOBaHKE MIPEICTABICHUNA O PO (PU3UKH JJISI Pa3BUTHS IPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTUH.

JlocTIKeHHe 3TUX Lieleld 00ecreunBaeTcs peleHueM CIeIyoIuX 3a1a4d B Iporecce

U3Yy4eHHUs Kypca (pU3uKU Ha YPOBHE CpeIHEro o0uiero o0pa3oBaHus:

e IproOpeTeHNe CUCTEMBI 3HAHUN 00 O0IMX (PU3MUECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOpUAX, BKJIIOYAs MEXAHHUKY, MOJEKYIAPHYIO (U3UKY, DIIEKTPOJAUHAMUKY,
KBaHTOBYIO (PU3HKY U 3JIEMEHTHI aCTPOPU3HKH;

e hOopMUpPOBAaHHE YMEHUH NPUMEHATH TEOPETHUECKUE 3HAHUS JJs OObSICHEHUSA
(U3HYECKUX SBICHUN B TPHUPOJE W JJs MPUHATHS TMPAKTUYCCKUX PEIICHUN B
MOBCETHEBHOM JKU3HH,

® OCBOCHHE CIIOCOOOB pELICHHS pPAa3JIMYHbIX 3a7ad C SBHO 3aJaHHON (HU3HUECKON
MOJIETIBIO, 3a/lad, MOJPa3yMEBAIOIIUX CaMOCTOSTENbHOE Cco3/1aHue (pusndeckoin
MOJIEH, aJIEKBATHOM YCIIOBUSAM 3a/1a4H;

e IOHMMaHHUE (PU3NYECKUX OCHOB M IMPHUHIIUIIOB JIEHCTBUS TEXHUYECKHUX YCTPOICTB U
TEXHOJIOTUYECKHUX IIPOLECCOB, UX BIIMSHUS HA OKPYKAIOLIYIO CPELY;

® OBJIaJICHUE METOJIaMU CaAMOCTOSITENIFHOTO IJIAHUPOBAHUS M MPOBEICHUS (PU3NUECKUX
OKCHEPUMEHTOB, aHAJM3a ¥ UWHTEpHpeTanud HHPOPMAIUU, ONpe/eICHUs
JOCTOBEPHOCTH MOJIYYEHHOTO Pe3yibTarTa;

® CO3/IaHME  YCIIOBUM Il pa3BUTUS yYMEHUW  IPOEKTHO-UCCIIEOBATEILCKOM,
TBOPYECKOH J1€ATEIbHOCTH.

Ha usyuenue ¢usuku (06a30BbIli YPOBEHB) HA YPOBHE CPEIHETO OOIIEro 0O0pa3oBaHUs
otBoauTcs 136 vacos: B 10 kiacce — 68 yacoB (2 yaca B Hezento), B 11 kimacce — 68 yacos (2
yaca B HEJICJIO).

[Ipennaraemslii B mporpamMMe mo (pu3uke nepeyeHb 1a0OpaTOPHBIX U MPAKTHUYECKHUX
paboT sBisiETCS PEKOMEHJIO0BAHHBIM, YYUTENb J€laeT BbIOOp IMpoOBeAeHUs J1abOopaTOPHBIX
paboT © ONBITOB C Y4€TOM HMHAMBHUIYAIbHBIX 0COOEHHOCTEH  OOyuaromuxcs.



COJAEPKAHUE OBYYEHUA

10 KJIACC

Pa3nea 1. ®dusuka U MeTO/IbI HAYYHOI'O NIO3HAHUS

®usuka — Hayka o npupozae. Hayunsle MeTOIbI O3HAHUS OKpYKarowmero Mupa. Ponb
HKCIEPUMEHTA U TEOPUH B MIPOIIECCE MO3HAHUS MIPUPOIbI. DKCIEPUMEHT B (PU3UKE.

MogenupoBanue (pu3MUECKUX sBIEHMM M mpoueccoB. HayuHble T'HMIOTE3BI.
dusnueckue 3aKOHBl U TEOPUH. | paHUIBI MPUMEHUMOCTH (U3NYECKUX 3aKOHOB. [IpuHIIMT
COOTBETCTBHUS.

Pons u mMecto ¢u3uku B (HOPMUPOBAHMM COBPEMEHHOH HAy4HOW KapTHHBI MHpa, B
IIPAKTUYECKON AESITEIbHOCTH JIFOIEH.

Jlemoncmpayuu

AmHanorossle U I_II/I(1)pOBBIe HU3MCPUTCIIbHBIC HpI/I60pLI, KOMIIBXOTCPHBIC JATYHUKH.

Pa3zpen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBukeHHe. OTHOCHUTEIBHOCTh MEXaHMYECKOro JBHWKeHus. Cucrema
orcuéra. Tpaekropus.

[lepemerienue, CKOpPOCTh (CpelHss CKOPOCTb, MTHOBEHHAsi CKOPOCTb) U YCKOpPEHHE
MaTepUaIbHON TOYKH, UX MPOEKIIMU HA OCU CUCTEMBI KoopauHAT. ClIokKEHUE TepEeMEeICHUMA
U CJIOKE€HHUE CKOPOCTEl.

PaBHOMEpHOE ¥ paBHOYCKOPEHHOE MPSMOJIMHEHHOE IBMXKeHHE. [ padku 3aBUCHIMOCTH
KOOPJAMHAT, CKOPOCTH, YCKOPEHUS, IyTH U NepEMEUIEHUSI MaTEPUAIbHOM TOUKH OT BPEMEHHU.

CBoOoaHoe majeHue. Y cKkopeHrue CBOOOHOTO MaICHHS.

KpuBonuneliHoe nBmxeHue. J[BUKEHUE MAaTepUATBbHONM TOYKHA MO OKPYXHOCTH C
ITIOCTOSIHHOM IO MOJYJIKO CKOPOCTBIO. YTJIOBasi CKOpPOCTb, JIMHEWHAss CKOpoCTh. llepuon u
gactoTa oOparnieHus. L{leHTpocTpeMuTeTbHOE YCKOPEHHE.

TexHudeckue yCTpOMCTBa M MPAKTHUYECKOE TMPUMEHEHHE: CHUIOMETp, JABUKEHUE
CHapsI0B, LIETIHbIE U PEMEHHBIE MTEpEaauH.

Jlemoncmpayuu

Mopenb cucteMbl OTCUETA, UILTFOCTPALIMS KWHEMATUUECKUX XapAKTEPUCTUK JBUKEHUS.

[TpeoOpazoBanue NBHKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

HaGmronenue aBuxenus tena, OpOmeHHOTo MO YTIJIOM K TOPU30HTY M TOPU30HTAIBHO.

N3mepenue yckopeHust CBOOOHOTO MaCHHSI.

HampaBnenue ckopocTu npu ABMKEHUHN TIO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3yuenne HepaBHOMEPHOTO JBMKCHHUS C IIEJIBIO OMPE/IEICHUSI MTHOBEHHOW CKOPOCTH.

UccnegoBanue  COOTHOUIEHUST  MEXKIYy  OYTSIMH, MPOUJEHHBIMH  TEIOM  3a
MOCJIeIOBATEIIbHBIE PAaBHBIC TPOMEXYTKH BPEMEHHW TPH PaBHOYCKOPEHHOM JBUXEHUHU C
Ha4aJIbHOW CKOPOCTBIO, PABHOU HYIIIO.

N3ydeHue qBUKEHUS IapUKa B BI3KOW HKUJIKOCTH.

Nzydenue nBuxkeHus Teia, OpOIMIEHHOTO TOPU30HTATBHO.

Tema 2. /lunamuxa

IIpunnun ortHocutenbHOCTH l'amunes. Ilepswiii 3akoH Herotona. Muepuuanbhbie
CUCTEMBI OTCYETA.



Macca tena. Cuna. Ilpunmun cynepnozunmu cwi. Bropoit 3akon Hbrotona st
MarepuanbHOUN TOUKU. Tpetnil 3akoH HproTOHA 151 MaTepUANIbHBIX TOYEK.

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

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

Tpenue. Buasl TpeHust (okosi, CKoyibkeHust, kauenusi). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHus CKOJBXKEHUS U cuja TpeHus mnokos. Kooddumuent tpenus. Cuna
COMPOTHUBJICHUS MIPU ABUKCHUU TeJIa B )KUJKOCTH WJIH Tas3e.

[ToctynarenbHoe U BpalareabHOE ABMKEHHE aOCOIIOTHO TBEPAOTO Tena.

MoOMEHT cuibl OTHOCUTENBHO OCHU BpaileHus. [lnedo cuiibl. YCIOBHS paBHOBECHsS
TBEPJIOTO TENA.

TexHuueckue yCTpOMCTBA M MPaKTUYECKOE MPUMEHEHHE: MOMAIIMITHUKY, IBUKEHUE
HCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SBneHue nHepuuu.

CpaBHeHHE MacC B3aUMOJICHCTBYIONIUX TEI.

Bropoii 3akon HeroToHa.

N3mepenue cu.

CnoxxeHue CHil.

3aBUCUMOCTb CHJIBI YIIPYTOCTHU OT JedopMaluu.

HesecomocTs. Bec Tena npu yCKOpeHHOM NOAbEME U NaJACHUU.

CpaBHeHHE CHII TPEHUS TIOKOSI, KAYEHUS U CKOJTBKCHHS.

VYcnoBust paBHOBecusi TBEpAOro Tena. Bunbl paBHOBECHS.

Vuenuueckuii s3xcnepumenm, 1a6opamophvie pabomul

Nzydenue nBuxenust Opycka rmo HaKIOHHOM MIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJT YIIPYTOCTH, BO3HUKAIONIUX B MIPYKUHE U PE3MHOBOM
o0pas1e, OT ux 1edopMalny.

HccnenoBanue ycnoBuil paBHOBECHS TBEPIOTO TeJla, UMEIOIIETO OCh BPALICHUS.

Tema 3. 3aKonbl COXpaHeHUA 6 MEXAHUKE

Nmnynee marepualibHOM TOUKM (Tena), CUCTEMbl MaTepHalbHBIX Todek. Mmmyibc
CWJIbl U U3MEHEHUE UMITYJIbCA TeJa. 3aKOH COXPAaHEHHs UMITyJbca. PeakTUBHOE IBUKEHHE.

Pa6ora cunbl. MOIIHOCTE CHUIIBI.

Kunetnueckas sHeprusi MmarepuaibHoi Touku. TeopeMa 00 M3MEHEHUN KUHETHUECKOMN
SHEPTUH.

[lorenumansHas oHeprus. [loTeHumanbHas dHeprus ymnpyro aehopMHUpPOBaAHHON
npyxuHbl. [loTeHnnanbHas sHEprus Tena BOJINU3H MOBEPXHOCTH 3eMIIH.

[ToTeHnmManpHbBIe U HEMOTEHIIMANbHBIE CHIIBL. CBsI3b PaOOTHI HEMOTCHIIMATBHBIX CHII C
W3MEHEHUEM MEXAaHWYECKON SHEPruy CHUCTEMbl TeJ. 3aKOH COXPAHEHUS MEXaHWYECKOH
SHEPTHUH.

VYrpyrue u Heynpyrue CTOJTKHOBEHHUS.

TexHuueckue YCTpOMCTBA M  MPAKTHUYECKOE MPUMEHEHHE: BOJOMET, Komep,
MPY>KUHHBINA TTUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs NMITYJIbCa.

PeakTuBHOE ABUXKEHUE.

[lepexon moTeHIMaIbHON YHEPTHUH B KHHETUUECKYIO M OOPATHO.

Vuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

N3ydyenue aOCONOTHO HEYNPYroro ynuapa ¢ MOMOUIbIO JIBYX OIMHAKOBBIX HUTSHBIX
MasITHUKOB.



HccnenoBanue cBsi3u padOTHI CHIIBI ¢ M3MEHEHHUEM MEXaHWUYECKOW dHEpPrHH Tejia Ha
MIpUMepe PaCTKEHHUS PE3HHOBOT'O KI'yTa.

Pasznea 3. Mosiekyasipaasi pu3NKa ¥ TEPMOAUHAMUKA

Tema 1. Ocno6bl MONEKYNAAPHO-KUHEMUUECKOU Meopul

OCHOBHBIE TOJIOKEHUSI MOJEKYJISIPHO-KMHETHUYECKOM TEOpPUM W UX ONBITHOE
obocHoBanue. bpoynosckoe asmxkenue. Auddysusa. Xapakrep IBHKEHUS U B3aUMOACHCTBUS
YacTUIl BelecTBa. Mojenu CTpOEHHUS T'a30B, XKUAKOCTEH W TBEPIBIX Tel U OOBACHEHHE
CBOIWCTB BEILIECTBA HA OCHOBE ATUX Mozeneil. Macca u pasMepbl Mosekyd. KomanuectBo
BemiecTBa. [locrosnnas ABorajpo.

TennoBoe paBHoBecue. Temneparypa u e€ uzmepenue. llkana remneparyp Llenbcus.

Mopens naeanbHoro raza. OCHOBHOE ypaBHEHUE MOJIEKYISIPHO-KMHETUYECKON TEOpUHU
UAeaTbHOTO ra3a. AOCONIOTHAs TeMIepaTypa Kak Mepa CpelHeH KHHETHYEeCKOH SHepruu
TEIUIOBOTO JBWXKEeHUs uactul rasa. Illkama temmnepatyp KenbBuHa. ['a30Bble 3aKOHBI.
VYpaBuenue MenneneeBa—Knaneiipona. 3akon Jlanprona. M3ompoiieccsl B uieaaibHOM rasze ¢
MOCTOSIHHBIM ~ KOJIMYECTBOM  BellecTBa. [ 'paduyeckoe MpencTaBiICHHE H30MPOLIECCOB:
n30TEpMa, U30X0pa, n306apa.

TexHuyeckue ycTpoiCcTBa U MPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnpIThI, TOKa3bIBAIOIIUE AMCKPETHOE CTPOCHHE BellecTBa, ¢GoTtorpaduu MOIEKYI
OPraHNUYeCKUX COCTUHECHUH.

OmnpiTel 10 AU Py3Un KUAKOCTEH U Ta30B.

Mopenb OpOyHOBCKOTO JIBUIKECHHUS.

Mogens onbira IlITepHa.

OnbIThI, JOKa3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMO/IEHCTBHUS.

Monens, HIUTFOCTpUpPYIOLIas NPUPOLY JaBJIECHUS ra3a Ha CTEHKHM COCy/a.

OnbIThI, HIUTIOCTPUPYIOLINE YPAaBHEHUE COCTOSTHUS U/1€aJIbHOTO ra3a, H30MpOIIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

Omnpenenenre Macchl BO3JyXa B KJIACCHOM KOMHAaTe Ha OCHOBE M3MEpeHHHl o0BbEma
KOMHATBI, JAaBJICHUS U TEMIIEPATYpPbl BO3yXa B HEU.

HccnenoBanue 3aBUCMMOCTH MEX]Ty ITapaMeTpaMU COCTOSIHUS pa3peKeHHOT'o Tra3a.

Tema 2. Ocnoevt mepmoounamuku

TepmoanHamMuueckas cucreMa. BHyTpeHHssI SJHEprus TEpMOAMHAMUYECKON CUCTEMBI U
cnocoObl e€ wu3MeHeHMs. KommyecTBO TemnoTel W paborta. BHyTpeHHsas sHeprus
OJIHOATOMHOTO HJI€aIbHOTO Trasza. Buael Teruonepenauu: TEIIONPOBOAHOCTh, KOHBEKIHS,
n3ilydyeHue. Y IenbHas TeII0EMKOCTh BellecTBa. Kon4yecTBo TEMIOTH IPU TEIUIONEPEIAYE.

[Tonste o0 agmabatHom mporuecce. IlepBbiit 3akoH TepMmoanHamuku. [IpuMeHnenue
MEPBOTO 3aKOHA TEPMOJMHAMHKHM K H3omporeccaM. ['paduueckas MHTeprnpeTanus padoThl
rasa.

Bropoii 3akon TepmoanHamuku. HeoOpatuMocTh Mpo1eccoB B IpUPOJIE.

TennoBele MmamuHbl. [lpuHnunel fAelcTBUA TemoBbIX MamuH. [IpeoOpazoBanus
SHEpPruu B TEIUIOBBIX MamuHax. KosdduiumeHT mnone3Horo neHCTBHUsS TEIUIOBOW MAallMHBI.
Huxkn Kapuo um ero kodpGUIMEHT TOJIE3HOTO JCHCTBUSA. IKOJOTUYECKHE MPOOIIEMBI
TEIIOPHEPTETUKH.

TexHnuyeckue yCTpOHCTBA M MNPAKTUYECKOE MPUMEHEHHE: JBUTAaTelb BHYTPEHHETO
CropaHusi, ObITOBOI XOJOJUIBHUK, KOHIUIINOHED.

Jlemoncmpayuu



V3MeHeHre BHYTpEHHEW >HEPruu Teja MpU COBEPIICHUU PadOThI: BBUIET NMPOOKH U3
OYTBUIKU TOJ ACHCTBUEM CXKATOro BO3AyXa, HarpeBaHue 3(upa B JATyHHOH TpyOke mMyTéM
TpeHUsI (BUIEOJAEMOHCTPALIHS).

W3meneHnue BHyTpeHHEH 3Hepruu (TemrepaTypsl) Tela Ipu TeIuionepeaaye.

OmnpIT o aguabaTHOMY PACHIMPEHUIO BO3/TyXa (OMBIT C BO3IyLIHBIM OTHUBOM).

Mopnenun mnapoBoil TypOWHBI, [BUTATENs BHYTPEHHEIO CrOpaHMs, PEaKTUBHOTO
JBUTATEJIS.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

N3mepenue yaenbHOU TeIIOEMKOCTH.

Tema 3. Acpezcamnuie cocmosanusn eeuyecmea. Dazosvie nepexoonvl

[TapooOpa3zoBanue u KoHAeHcanus. Vcnapenne u kuneHue. AOCONIOTHAS U
OTHOCHUTENIbHAsl  BJIAXKHOCTh  BO31dyXa. HaceblmeHHbli map. YaenpHas — TemioTa
napooOpazoBaHus. 3aBUCUMOCTh TEMIIEPATYPhI KUIICHHUS OT JaBJICHHUS.

Tépmoe Tteno. Kpucrammmueckue u amopdHbie Tena. AHH30TPONHS CBONCTB
kpuctaioB. Kugkue  kpuctamisl.  CoBpeMmeHHble — Marepuanbl.  [lnaBinenue u
KpucTamu3anus. Y neiabHas Teriora miasneHus. Cyonumanms.

YpaBHEHHE TEIIOBOTO OanaHca.

TexHuyeckue yCTpONCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP U MCUXPOMETP,
KaJIOpDUMETpP, TEXHOJOTHMM IIOJyYEHUS COBPEMEHHBIX MaTepHalioB, B TOM 4HCIIE
HaHOMATEpPHAJIOB, 1 HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACHIIICHHBIX MAPOB.

Kunenue npy noHM>KEHHOM JIaBJICHUH.

CriocoObl U3MepeHUs BIaXKHOCTH.

Habntoienne HarpeBaHus U MJIaBICHUS KPUCTANIMYECKOTO BELIECTBA.

JleMOHCTpanys KpUCTaJlIoB.

Yuenuueckuii sxkcnepumenm, nabopamopule pabomol

N3mepenne OTHOCUTENBHON BIa)KHOCTH BO3/1yXa.

Pasnen 4. DaekrpoauHaMmnka

Tema 1. Inexkmpocmamuka

OnexTpuzauus Tell. OJEKTPUYECKMM 3apsa. [lBa Buaa DIIEKTPUYECKUX 3apsJlOB.
[IpoBoAHMKY, TUANEKTPUKH U IOTYTIPOBOJHUKN. 3aKOH COXPAHEHHUS AIEKTPUUYECKOTO 3apsiia.

Bsaumopeiicteue 3apsanoB. 3akoH Kynona. TodeuHblli 2IEKTPUYECKHH  3apsin.
Onekrtpruueckoe noisie. Hanpspk€HHOCTH anexkTpudeckoro mnoiid. I[lpuHuun cynepno3unuu
NMEKTPUYECKUX NOJIEH. JINHNN HANPSyKEHHOCTHU AIIEKTPUYECKOTO MOJIS.

Pabora cun osnekrpocratmdeckoro moss. I[lorennman. Pa3HOCTH TMOTEHIIMATIOB.
[IpoBogHMKM M  JOMPNEKTPUKM B DJIEKTPOCTAaTHUECKOM  mosie.  Jluanekrtpuyeckas
MIPOHUIIAEMOCTb.

OnektpoéMkocTh. Konznencarop. D1eKTpoEMKOCTh MIOCKOTO KOHJEHCATOpa. DHEpPrus
3apsKEHHOTO KOHJIEHCATOPA.

TexHnuyeckue ycTpoHCTBa U MPAKTUYECKOE MIPUMEHEHHUE: IEKTPOCKOI, dIEKTPOMETP,
ANEKTPOCTATUYECKAs 3aIUTA, 3a3€MJIEHHE JIEKTPOPUOOPOB, KOHIEHCATOP, KOMHPOBAIbHbII
anmnapar, CTpyWHBbIH IIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U PUHIUIT ACUCTBUS JIEKTPOMETPA.

B3anMopeiicTBrue HadNEKTPU30BAHHBIX TEIL.

DNEKTPUUECKOE M0JIE 3apsyKEHHBIX TEI.



[IpoBOAHMKY B 3JIEKTPOCTATUYECKOM I10JIE.

DIeKTpOCTaTUYECKas 3allUTA.

JIM3IIEKTPUKH B 3JIEKTPOCTaTUYECKOM TIOJIE.

3aBUCHMOCTh 3JEKTPOEMKOCTH IIJIOCKOTO KOHJIEHCATOpa OT IUIOMIAJM IUIACTHH,
paccTosHUS MEX1Y HUMH U JUBJIEKTPUUECKON IPOHUIIAEMOCTH.

DHeprus 3apsyKEHHOI0 KOHJIEHCATOpA.

Vuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul

N3mepenue 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmoannwiit 3nekmpuyeckuit mox. Toku 6 paznuunvix cpeoax

DNEeKTpUYECKU TOK. YCIOBUS CYIIECTBOBAHMS 3JIEKTPUUYECKOrO TOKa. McTouHMKM
Toka. Cuna Toka. [IocTOSAHHBII TOK.

Hanpsixenune. 3akon Oma aiig yyacTka Henu.

DnexTpuueckoe COIIPOTHUBIICHUE. VY nenbHoe COIPOTUBIICHUE BELIECTBA.
[TocnenoBarenpHOE, MapaiesIbHOE, CMEIIAHHOE COEIUHEHNE ITPOBOIHUKOB.

Pabora anekrpuyeckoro Toka. 3akoH Jlxoyns—JleHna. MONIHOCTh 3JIEKTPUIECKOTO
TOKA.

DNEeKTPOABMKYIIAsl CUjla U BHYTPEHHEE COIIPOTUBIIEHUE UCTOYHHKA TOKAa. 3akoH Oma
JUIS TIOJTHOM (3aMKHYTO#) anekTpudeckoil nenu. KopoTkoe 3amMbIkaHue.

DNeKTpOHHAas MPOBOAMMOCTb TBEPIABIX METAIOB. 3aBUCHMOCTb COIPOTUBIICHUS
METaJUIOB OT Temneparypbl. CBEpXIIPOBOIUMOCTb.

DnexTpuueckuil Tk B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHass M MpUMECHAsh MPOBOAMMOCTH MOIYIPOBOIHUKOB.
CgoiicTBa p—n-nepexona. IlomynpoBogHIUKOBbIE TPUOOPHI.

ONEeKTpUUYECKUH TOK B pacTBOpax M paciuiaBax 3JEKTPOJIUTOB. DJIEKTPOJIUTHYECKAS
JUCCOTTHAITUS. DIEKTPOIIN3.

OnexTpuueckuid TOK B ra3ax. CaMOCTOSITENBHBIM M HECAMOCTOSITEIBHBIM pa3psl.
Momnnus. 1lnasma.

TexHnyeckue yCcTpOHCTBA M NIPAKTHUYECKOE IPUMEHEHHUE: aMIIEpPMETpP, BOJIBTMETP,
peocTaT, HCTOYHHUKHM TOKa, 3JIEKTPOHArpeBaTeNIbHbIE MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIE
npuOOpHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIH MO, TEPMHUCTOPHI U (POTOPE3UCTOPHI,
MOJIYTIPOBOTHUKOBBII 1MO/I, TaJIbBaHUKA.

Jlemoncmpayuu

W3mepenue cuibl TOKa M HAIIPSIKEHUSL.

3aBUCUMOCTb CONPOTUBJICHMS LWIMHIPUYECKUX MPOBOJHUKOB OT [UIMHBI, IUIOIIAIU
MOTNIEPEYHOI0 CEUEHHUs U MaTepuana.

CMenianHO€ COEJUHEHHNE TPOBOJHUKOB.

[IpsiMoe n3mepeHne 2neKTpoABMKYIIEN Crilbl. KOpOTKOE 3aMbIKaHHE ralbBaHUYECKOTO
JJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCUMOCTh COIIPOTUBIIEHUSI METAJUIOB OT TEMIEPATYPHI.

IIpoBOAMMOCTE 3JIEKTPOIUTOB.

HckpoBoli pa3psaa 1 IpOBOAUMOCTb BO3yXa.

OAHOCTOPOHHSIS MPOBOAUMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomuol

N3ydyeHne cMEIIaHHOTO COEMHEHMS PE3UCTOPOB.

W3mepenue HIIEKTPOABIKYIIEH CHJIBI HCTOYHHMKA TOKAa M €ro BHYTPEHHETO
COIIPOTHBIICHUS.

Hab6mronenue anexrponusa.

MexnpeamerHblie CBA3U



Nzydenne kypca ¢usuku 6a3oBoro ypoBHst B 10 Kjacce OCYIIECTBISETCS C YYETOM
COJIepKATEIIPHBIX MEXIPEIMETHBIX CBS3CH C KypcamMH MaTeMaTHUKH, OWOJIOTHH, XUMHH,
reorpaduu U TEXHOJIOTUH.

Meocnpeomemuvie nonsamusi, CBI3aHHbIC C U3yYEHHEM METOJ0OB HAYYHOTO IMO3HAHMS:
SIBJICHUE, HAyYHBIA (aKT, TUIOTe3a, (PU3MUYECKas BEIWYHMHA, 3aKOH, TEOpHs, HAOIIOJCHUE,
AKCIIEPUMEHT, MOJICITMPOBAHUE, MOJICIIb, U3MEPCHHE.

Mamemamuxa: pelieHUE CHUCTEMbl ypaBHEHUH, IWHEHHas ¢QyHKOUS, mapadona,
runepbona, ux rpauku U CBOWCTBA, TPUTOHOMETPUYECKHE (PYHKIIUU: CHUHYC, KOCHHYC,
TAHTE€HC, KOTAaHT€HC, OCHOBHOE TPHUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPBI M MX MPOCKIIUU
Ha OCH KOOPJMHAT, CJIOKECHUE BEKTOPOB.

buonocus: MexaHWdyeckoe JBIKCHHE B IKUBOW mpuponae, nuddysus, ocmoc,
TEIUIOOOMEH JKMBBIX OpPraHu3MOB (BHUIbI TEIUIONEpEauyH, TEIUIOBOE paBHOBECHE),
JNEKTPUUICCKUE SIBICHUS B )KUBOU MPUPOJIC.

Xumusa: JUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOCHHE AaTOMOB M MOJIEKYJI, MOJb
BEIIECTBA, MOJSIPHAsE Macca, TEIUIOBbIE CBOMCTBA TBEPABIX TEJ, YKUJIKOCTEH W Ta3o0B,
AJICKTPUYECKHE CBOMCTBA METAJLIOB, AJICKTPOJIUTUYECKAS IUCCOITAIINS, TaTbBaHUKA.

l'eocpaghus: BIRXKHOCTH BO3/IyXa, BETPHI, 0apOMETp, TEPMOMET.

Texnonoeusn: mpeodOpazoBaHUE IBUKEHHM C HCIOIB30BAHUEM MEXAHU3MOB, YUYET
TPEHHS B TEXHHKE, IMOJIIUITHIUKH, UCIIOJIb30BAHUE 3aKOHA COXPAHCHUS UMITYJIhCa B TEXHHUKE
(pakera, BOIOMET U ApyTrue), IBUraTellb BHYTPEHHETO CropaHus, mapoBasi TypOuHa, ObITOBOMA
XOJIOTMTHPHHUK, KOHJUITMOHEP, TEXHOJOTHH IOTYYCHHS COBPEMCHHBIX MAaTEPHAJOB, B TOM
YyuCJie HAaHOMATEPHAJIOB, M HAHOTEXHOJOTHH, JJICKTPOCTaTHYECKas 3alllhTa, 3a3eMIICHHE
ANMEKTPONPUOOPOB, KCEPOKC, CTPYHHBIA MPUHTEP, IJICKTPOHATPEBATEIBHBIC IMPUOOPHI,
ANEKTPOOCBETUTEIbHBIC MPUOOPHI, TATbBAHUKA.

11 KJIACC

Pasnen 4. DaekrpoamHaMmnka

Tema 3. Maznummnoe none. In1eKmpomacHUMHAA UHOYKUUSA

IloctosiHHBIE MarHUTHL. B3anMozelcTBHE MOCTOSHHBIX MarHMTOB. MarHuTHOE MOJIE.
Bekrtop MarnuTHOM wuHAYKIMH. [IpuHOMI Ccynepno3suuuu MarHUTHBIX HoJed. JIMHMM
MarHMTHON MHAYKIWHU. KapTuHa JIMHUN MarHUTHOW MHIYKIIMU TOJIS TOCTOSIHHBIX MarHuTOB.

MaruuTtHoe 1oJie NpoBOJHUKA ¢ TOKOM. KapTuHa IMHUN MHIYKIIUM MarHUTHOTO MOJIS
JUIMHHOTO MPSIMOTO MPOBOJHUKA M 3aMKHYTOT'O KOJIBLIEBOTO IIPOBOJHUKA, KATYLIKHA C TOKOM.
OmneiT Opcrena. BzanMoaencTere MpoBOJIHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HallpaBJICHUE.

Cuna JlopeHma, e€ MOAyJib W HampaBiieHUE. JIBH)KEHHE 3apsHKEHHOM 4YacTHIbl B
OJTHOPOJIHOM MarHUTHOM mojie. Pabota cuibl Jlopenua.

SIBneHue SIEKTPOMAarHUTHOW HMHAYKIMH. [IOTOK BekTOpa MarHMTHOM WHAYKIIMH.
ONEeKTPOABMKYIAs CUJIa MHAYKLMHU. 3aKOH 3JIEKTPOMarHUTHOM MHAYKIuu Dapazes.

Buxpeoe anekTpudeckoe mose. DJIEKTPOABUKYINAs CHJIAa UHAYKIMU B IPOBOJHUKE,
JBUKYIIEMCSI IOCTYIIATENBHO B OTHOPOJAHOM MarHUTHOM II0JIE.

[IpaBuio JleHna.

NHayKTUBHOCTS. SIBIEHNE CAMOMHIYKIIMHU. DJIEKTPOABHIKYILASL CUJIA CAMOMHIYKIUH.

DHeprus MarHUTHOT'O TOJISI KaTYIIKH C TOKOM.

DNEeKTPOMarHuTHOE MOJIeE.



TexHuueckue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: IOCTOSHHBIE MAarHHThI,
3JIEKTPOMATrHUTHI, 3JEKTPOJABUTATEIIb, YCKOPUTEINU AJIEMEHTAPHBIX YACTHUI, WHIAYKIIMOHHAS
IcYb.

Jlemoncmpayuu

OmnsIT Opcrena.

OTKJIOHEHUE 3JIEKTPOHHOT'O My4YKa MarHUTHBIM TOJIEM.

JIuHUY MHIYKIIUY MAarHUTHOTO MOJIS.

B3anmoaeiicTBre AByX MPOBOJHUKOB C TOKOM.

Cuna Amrepa.

HetrictBue cuibl JIopeHila Ha HOHBI AJIEKTPOJIUTA.

SIBneHue NEKTPOMArHUTHON UHAYKIIUH.

IIpaBuio Jlenua.

3aBUCUMOCTh  JJIEKTPOJBIDKYIICH CHJIBI HHIYKIMA OT CKOPOCTH H3MEHEHUs
MarHMTHOTO ITOTOKA.

SIBiIeHME CAMOMHTYKIINH.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi

N3yuenrne MarHuTHOTO TOJIS KATYIIKH C TOKOM.

WccnepoBanue 1ecTBUS TOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

UccnenoBanue siBIeHUS 37€KTPOMAarHUTHON WHIYKITUH.

Pa3nea 5. Kosiebanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHbIE KONEOAHUA

KonebarenbHast cucrema. CBOOOJHBIE MexaHMUYecKue KoseOaHus. ['apmoHuueckue
konebanus. Ilepuon, wacrora, ammuutyaa u ¢aza konebaHuid. IIpyXKUHHBI MasTHHK.
MatemaTuueckuil MasiTHUK. Y paBHEHHE rapMOHUYECKUX KojeOanuil. [IpeBpamienue snepruu
IIPU TAPMOHUYECKUX KOJIEeOaHUSX.

Koneb6arenbupiii koHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJEOAHHS B HJACATILHOM
Koe0aTeIbHOM KOHTYpe. AHAIOTHUS MEXAYy MEXaHMYECKUMH U 3JIEeKTPOMAarHUTHBIMU
koneOanusmMu. @Popmyna TomcoHa. 3akoH COXpaHEHHS DSHEPrUM B UJCAIBHOM
KoJie0aTeIbHOM KOHTYpE.

[IpeacraBnenne o 3aryxamnmx KojeOaHUsAX. BbIHYXICHHbIE MEXaHUYECKUE
kosebanus. Pezonanc. BbIHyXIeHHbIE 3]IeKTPOMarHUTHBIE KOJICOaHusI.

[lepemennbiii Tok. CHHycOMAANbHBIN MEepeMEHHbIH TOK. MOIIHOCTh NEPEMEHHOTO
TOKa. AMIUINTYTHOE U JEMCTBYIOLIEE 3HAUEHUE CHIIBI TOKA U HAIIPSYKEHUS.

Tpanchopmarop. [IpousBonactBo, nepeaadya u nNoTpeOIeHUE dIEKTPUUECKON SHEPTUU.
OKOJIOTUYECKHE PHUCKU IpPU TNPOU3BOACTBE JIIEKTpo3Hepruu. KynbpTypa HCNONb30BaHUS
AJIEKTPOIHEPIHU B ITOBCETHEBHOM JKU3HH.

TexHnyeckue ycTpoHCTBa M IPAKTUYECKOE NPUMEHEHHUE: JJIEKTPUUYECKUH 3BOHOK,
reHepaTop MepeMEeHHOro TOKa, IMHUU JIeKTpoIepeiay.

Jlemoncmpayuu

UccnenoBanne  mapaMeTrpoB — KoseOaTeNbHOM — cucTeMbl  (NMPY>KUHHBIA WK
MaTeMaTHYECKUH MasTHUK).

Hab6mronenue 3aryxaronumx Kojie0aHu.

HccnenoBanue CBOMCTB BBIHYKJICHHBIX KOJICOAHUH.

Ha6mronenue pezonanca.

CB00OIHBIC AJIEKTPOMArHUTHBIE KOJIEOaHMS.

OcumsutorpaMMel  (3aBUCMMOCTH  CHJIBI TOKa M HANpsDKEHUS OT BpPEMEHH) s
3JIEKTPOMArHUTHBIX KOJICOAHUH.



Pe3oHaHc mpu mocienoBaTeNbHOM COEIMHEHUU PE3UCTOPA, KATYIIKU MHIYKTHBHOCTH
Y KOHJIEHCATOopA.

Mogenb TMHUY 3JIEKTPOIIEpPEIauH.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomol

HccnenoBanue 3aBHCHMOCTH TIepHOJa MajblX KoJjeOaHWH rpy3a Ha HUTH OT IJIMHBI
HUTHU U Macchl rpysa.

HccnenoBanue MNEpEMEHHOIO TOKa B LENU M3 IOCIENOBATEIbHO COEIMHEHHBIX
KOHJIEHCATOPa, KaTYIIKUA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazHumMHbsle 60JIHbL

Mexannueckue  BOJIHBI,  ycnoBus  pacnpoctpaHenus.  llepuoxn.  Ckopocth
pacrpocTpaHeHHs U AJuHa BOJHBL [lomepedynsie u nmpoaonbHble BoiHbL. MHTEpdepeHus u
T paKIs MEXaHUYECKUX BOJIH.

3ByK. CkopocTh 3ByKa. [ poMkocTh 3Byka. BricoTa Tona. TemOp 3ByKa.

DNEeKTPOMAarHUTHBIE BOJIHBI. Y CIIOBUSI U3TyYEHUS 3JIEKTPOMAarHUTHBIX BOJH. B3anmuas
opuenranus BekTopoB E, B, V B anekTtpoMarautHo# BoiHe. CBOMCTBA 3JIEKTPOMATHUTHBIX
BOJIH: OTpa)kKeHHUE, MpelloMIIeHue, moispu3anus, Audpakius, uHtepdepenuus. CKOpocTh
AEKTPOMArHUTHBIX BOJIH.

[IIkana 3;1eKTpOMarHuTHBIX BOJIH. [I[puMeHeHne 371IeKTPOMarHUTHBIX BOJIH B TEXHHUKE U
OBITY.

[IpuHUMIBI paiuoOCBs3U U TeNEBUACHUS. Pagronokanus.

DNEeKTPOMarHuTHOE 3arpsi3HEHNE OKPYKAIOIIEH CpeJIbl.

TexHnuecKkue ycTpoicTBa U MPaKTUYECKOE IPUMEHEHNE: MY3bIKAJIbHbIE HHCTPYMEHTBI,
yJIbTPa3BYKOBasi JUArHOCTHKA B TEXHMKE M MEIULIMHE, pajap, paiuonpUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-neus.

Jlemoncmpayuu

OO0pa3oBaHue U pacrpoCTpaHEHHUE MONEPEYHbBIX U MPOJOIBHBIX BOJIH.

Konebmromnieecs Te10 Kak MICTOYHUK 3BYKa.

Habmoienne orpaskeHus U MpeJoMICHUS MEXaHUYECKUX BOJIH.

Habmonienue nntepdepeHnu U AMPpakiuy MEXaHUYeCKUX BOJIH.

3BYKOBOM PE30HAHC.

HabntoieHne cBsi3u T'POMKOCTH 3BYKa M BBICOTHI TOHAa C aMIUIMTYJOW W 4YacTOTOMN
KOJIeOaHUH.

HccnenoBanne CBOWCTB 3JEKTPOMArHUTHBIX BOJIH: OTPaKE€HHUE, MPEIOMIICHUE,
nonspusanus, rudpakius, HHTephepeHIHs.

Tema 3. Onmuxa

I'eomerpuueckas onrtuka. [IpsMonnHeENiHOE pacnpoOCTpaHEHHE CBETa B OJHOPOIHOU
cpene. JIyd ceera. ToueyHbIN HCTOYHUK CBETA.

OTtpaxxeHnue cera. 3aKoHbI OTpaskeHUs cBera. [locTpoeHne n300pakeHHii B MIOCKOM
3epKaje.

[Ipenominenue cBera. 3aKOHBI TPEJIOMIICHHS cBeTa. AOCOMIOTHBIM IOKa3aTenb
npenomiieHus. [lonHoe BHyTpeHHee oTpaxeHue. [IpenenbHblil yrojl MOJIHOTO BHYTPEHHEIO
OTpaKEHUS.

Hucnepcus cseta. CrnoxkHbIi cocTaB Oenoro cBera. LIBer.

CoOuparome M pacceuBaromiue JUH3bI. ToHKas nuH3a. DOKycHOE paccTosHHE U
onThyeckas cwia TOHKOM JuH3bL. [locTpoeHne wu300pakeHUt B COOMpAOIIUX U
pacceuBaromuX JuH3axX. PopMyIia TOHKOU JIMH3BL. Y BEJIMYECHHE, 1aBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUYECKON ONTUKH.



BonrnoBas onrtuka. WuTepdepenmus cBera. KorepeHTHbIE HCTOYHUKH. Y CIOBHS
HaOJIIO/ICHUsT MAaKCUMYMOB M MHUHHMYMOB B HMHTEP(EPEHIMOHHOM KapTHHE OT JABYX
cUH(pa3HBIX KOTE€PEHTHBIX HCTOYHUKOB.

Hudpakius cseta. dudpakiuonHas peméTka. YcloBUe HAOMIOACHUS TJIaBHBIX
MaKCHMYMOB IIPH TIaICHU MOHOXPOMATHUYECKOTO CBETa Ha JUPPAKIIHOHHYIO PEIIETKY.

[Tonspuszanus ceera.

TexHu4yeckue yCTpONCTBA M MPAKTUYCCKOE MPUMEHEHHE: OYKH, Jyma, ¢oToanmapar,
MPOEKIMOHHBIA amnmnapaT, MUKPOCKOI, TEJIECKON, BOJIOKOHHAsl ONTHKA, AU(pPaKIMOHHAS
pELIETKA, TIOJISIPOUI.

Jlemoncmpayuu

[IpsiMonuHeitHOE pacrpocTpaHeHUe, OTpaXXEHUE U IpesiomyieHue cBera. OnTuyeckue
PUOOPHI.

[TonHoe BHyTpeHHEe oTpaxkeHue. Moienb CBETOBO/IA.

HccnenoBanmne cBOWCTB U300paKeHH B TUH3AX.

Mopenn MUKpOCKOMa, TEIECKOIIA.

Hab6mronenue narepdepeHImu ceera.

HaGmonenne nudpaknuu cBera.

Habmronenue aucnepcuu cBera.

[Tonyyenue crnekTpa ¢ TOMOIIBIO MPU3MBI.

[Tonydenue criekTpa ¢ HOMOIIbIO TU(PPAKINOHHON PEHIETKY.

HaGurotenne nonsipu3anuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

H3Mepenne nokaszaTens MpeaoMIeHUs CTEKIIA.

HccnenoBanme cBOWCTB N300paKeHH B THH3aX.

HabGmronenue qucnepcun certa.

Paznen 6. OcHOBBI crieMATbHOM TEOPUH OTHOCHUTEILHOCTH
['panu1bl NPUMEHMMOCTH KJIaCCUYECKOM MexaHUKHU. [locTynarsl cnenuanbHON TEOpUH
OTHOCUTENIbHOCTH: WHBAPUAHTHOCTH MOMYJIS CKOPOCTH CBE€Ta B BaKyyme, MPUHIIMII
OTHOCUTEIBHOCTH DUHILITEHHA.
OTHOCHUTENBHOCTH OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH M COKpAIIEHNE JJTHUHBI.
DHeprusi ¥ UMIYJIbC PEISATUBUCTCKON YaCTULIBI.
CBs13b MaccChl C PHEPTUEH U UMITYIHCOM PEISTUBUCTCKON YaCTUIIBI. DHEPTHS TOKOSI.

Paszpnen 7. KBanToBas pusuka

Tema 1. Dnemenmol KEAHM OGO ONMUKU

®oronsl. Popmyna Ilnanka cBsi3u 3Hepruu (GOTOHA C €ro 4YacTOTOM. DHeprus u
UMIYNbC (HOTOHA.

Otkpeitne u wuccnenoBanue (oroddpdexra. Ombitet A. I'. CromeroBa. 3aKOHBI
dororddekra. VYpapHenwe DitHmTediHa At dotodddekra. «KpacHas rpaHHIIa»
dboTorddexra.

JNaBnenue ceera. Onbitel I1. H. JIeGenena.

XnMuyeckoe IEHCTBHE CBETA.

TexHuyeckue ycTpOWCTBA U MPAKTUYECKOE MPUMEHEHHE: (POTOIEMEHT, POTONATUHK,
COJIHEUHasi OaTapesi, CBETOIUO.

Jlemoncmpayuu

®dotor(hPeKT Ha YyCTAaHOBKE C IIMHKOBOM TIJIACTHHOM.

HccnenoBanue 3akOHOB BHEIIHETro GpoTodpdekra.



Cseroauos.

Connevnas 6arapes.

Tema 2. Cmpoenue amoma

Mopenb atoma Tomcona. OnbiTel Pe3epdopaa o paccesauto o -yactuil. [lnanerapnas
mozenb aroma. [loctynarel bopa. Mznydenue u nornomienne GOTOHOB MPU MEPEX0Ie aToMa
C OJIHOTO YPOBHS 3HEpruu Ha Apyroud. Buasl crekTpoB. CHeKTp ypOBHEH SHEPIHMM aroMa
BOJOpOAA.

BonHoBbie cBoiicTBa yacTull. Bonusl ge bpoins. KopnyckynspHO-BOJHOBOM Tyaau3Mm.

CrioHTaHHOE U BBIHYKJEHHOE U3JIyUYEHUE.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHME: CIEKTPaJbHbIA aHaIu3
(cnexTpockomn), J1a3ep, KBAaHTOBBI KOMITBIOTED.

Jlemoncmpayuu

Monens onbita Pesepdopra.

OrnpezenieHne JIMHBI BOJIHBI Jla3epa.

Habnronenue muHeyaThIX CIEKTPOB U3ITyICHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomsoi

Hab6mronenue nuHeHyaToro CriekTpa.

Tema 3. Amomnoe saopo

OKCHEPUMEHTHI,  JOKa3bIBAIOIIME  CJIOXKHOCTh  CTpoeHus  saapa.  OTKpbITHE
paauoaktuBHOCTH. OmnbiThl Pe3zepdopra mo omnpeneneHuro cocTaBa pajuOaKTUBHOIO
uznyuyenusi. CBoiicTBa anb(a-, OeTa-, ramMma-u3Iy4eHUs. BnusHue paguoakTUBHOCTH Ha
KUBBIE OPraHU3MBI.

OtkpeiTHE NpOoTOHA U HelTpoHa. HyknonHas monens sapa ['eilizenGepra—lIBaHeHKo.
3apsina sanpa. MaccoBoe uucio sapa. M3oTorsl.

Anbda-pacnan. DNeKTpOHHBIH W TO3UTPOHHBIA OerTa-pacnaj. ['amma-u3iydeHHe.
3aKoH paIMOaKTHUBHOTO pacraja.

DOHeprust cBA3M HYKJIOHOB B sijipe. SnepHble cuibl. JleekT Macchl spa.

AnepHsle peakuuu. JleneHne U CUHTE3 SAeEp.

Snepubiii peakrop. TepmosaepHblit cunTe3. [IpoGiieMbl M NEpClEKTUBBI sepHON
SHEPreTHKU. JKOJIOTMUYECKUE aCTIeKThl SAEPHON SHEPTreTHKH.

OnemeHTapHble YacTULIbl. OTKPBITHE TO3UTPOHA.

MeTto b1 Ha0JIIOIEHUS U PErHCTPAIH 3JIEMEHTAPHBIX YaCTHII.

OdyHaamMeHTanbHbIe B3auMOoieiicTBUs. EqUHCTBO (hr3nueckoil KapTUHBI MHpa.

TexHuueckue ycTpolcTBa M MPAKTUYECKOE TMPUMEHEHHUe: JO03MMEeTp, Kamepa
Bunbcona, simepHblit peakTop, aToMHas Oom0a.

Jlemoncmpayuu

Cu€TunK MOHU3UPYIOLUX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomuol

HccnenoBanue TpeKoB 4acTHIL (110 TOTOBBIM (hoTOrpadusim).

Pa3nea 8. DiieMeHTBI ACTPOHOMMH U ACTPO(PU3NKH
Otanbl pa3BUTUS  acTpOHOMHMH. I[IpukiagHOE W MHMPOBO33PEHUYECKOE 3HAYEHUE
ACTPOHOMHH.
Bun 3Bé3anoro He6a. Co3Be3ausi, spkue 3BE3/1bl, MJIAHETHI, UX BUIUMOE ABH)KEHHUE.
Conneunas cucrema.
Comnnue. ConHeuHasi akTUBHOCTh. MctounHuk sHepruu CosHI@ U 3BE3N. 3BE3BI, UX
OCHOBHBIE XapaKTEPUCTUKH. JlmarpamMma «CHEKTPaJbHBIM KJIacCc — CBETHUMOCTbY». 3BE3JbI



IJIaBHOM TIOCJIEI0BAaTEIIbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTb» ISl 3BE3] IJIaBHOU
MIOCJIeI0BAaTENbHOCTH. BHyTpeHHee crpoeHue 3BE3n. COBpEMEHHbIE IPEACTABICHUS O
IIPOUCXOXACHUHU U 3BoJronu CoslHLa U 3BE3/1. DTambl KU3HU 3BE3I.

Muneunsiii [lyts — Hama [Manaktuka. Ilonoxenne u asuxenue ConnHna B [Manaktuke.
Tunel ranaktuk. Pagroranaktuku u kBasapbl. UEpHBIE OBIPHI B SAPAX FAIAKTHK.

Bcenennas. Pacmupenue Beenennoii. 3akon Xa06ima. Paz6eranue ramaktuk. Teopus
Bbonbioro B3peiBa. PenukToBoe n3nydeHue.

MacmrabHas cTpykrypa Beenennoit. MeraranakTuka.

Hepeménupie mpoOiieMbl aCTPOHOMUM.

Vuenuueckue nabnrooenus

HaGnronennss HEBOOPYKEHHBIM TIJIa30M € HUCIOJIB30BAHUEM  KOMITBIOTEPHBIX
MPWIOKEHUN [IJIsl ONpeAeNiCHUs] TMOJIOKEeHUs HEOECHBIX OOBEKTOB HAa KOHKPETHYIO JaTy:
OCHOBHBIE c03Be3/11s CeBEpHOro MOIyLIapus U sipKUe 3BE3/IBI.

Ha6monenus B Teneckon JlyHsl, mnaner, Mneunoro [ytu.

O0o0maroniee NoBTOpPeHUE

Ponp ¢usuku v acTpoHOMHHM B IKOHOMHUYECKOW, TEXHOJIOTUYECKOM, COLMAIBHOU M
THYECKOU cdepax NesTeNbHOCTH 4YeJIOBEKa, POJib U MeCTO (U3UKM U acTpOHOMHUHU B
COBpPEMEHHOW Hay4yHOW KapTUHE MHpa, pOJb (Qu3uyeckoil Teopun B (HopMHpPOBAHUU
MIpeCTaBICHU 0 (PU3NYECKON KapTUHE MHUpPA, MECTO (PU3MUECKON KapTUHBI MHpa B 0OLIEM
Psly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEACTABICHUHN O IPUPO/IE.

Me:xnpeamerHble CBSI3U

N3yuenne kypca ¢usuku 6a3oBoro ypoBHsa B 11 kiacce ocymiecTBisieTcs ¢ y4€ToM
COJZIepIKATENBHBIX MEXIPEIMETHBIX CBSI3€ C KypcamMH MaTeMaTHKH, OMOJIOTHH, XUMHH,
reorpaguu U TEXHOJIOTHH.

Meosicnpeomemmnvle noHsamus, CBSI3aHHBIE C U3yYEHUEM METOJ0B HAYyYHOTO MO3HAHHUS:
SBJICHUE, HAy4YHbII (akT, TUmoresa, (pu3nuecKas BeIWYMHA, 3aKOH, T€Opus, HabOIroAeHue,
AKCIIEPUMEHT, MOJIETMPOBAHHE, MOJIEb, U3MEPEHUE.

Mamemamuxa: pelleHUe CUCTEMbl YPaBHEHUI, TPUTOHOMETpHUUYECKHE (DYHKIMU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAaHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO, BEKTOPHI
U UX NPOEKUHUH Ha OCH KOOPAMHAT, CJIOXKEHHE BEKTOPOB, IPOU3BOJHBIE JJIEMEHTAPHBIX
GyHKIUH, TpU3HAKK NOJ00Us TPEYroJbHUKOB, ONpEeNieHUE IUIOU[aaN IJIOCKUX (QUryp u
o0bEMa Ted.

buonozus: snekrpuyeckue sBIEHUS B KUBOHM NpUpPOE, KoneOaTelbHbIE JBUKECHUS B
KUBOW MPHUPOJE, ONTUYECKUE SBJICHUS B JKMBOW NPUPOJE, NEHCTBUE pavallud Ha KUBBIC
OpraHU3MBI.

Xumus: CTpOEHME aTOMOB M MOJEKYJ, KPUCTAJUIMUECKas CTPYKTypa TBEpABIX Tell,
MeXaHU3Mbl 00pa30BaHUs KPUCTAJUIMUECKOM pelIETKH, CIIEKTPaIbHBIN aHaIH3.

leoepaghus: MarHuUTHBIE TONIOCa 3€MIIM, 3alI€KH MAarHUTHBIX pPyl, (QoTochEMKa
3eMHOM MTOBEPXHOCTH, MPe/ICKa3aHue 3eMIIETPSICEHUI.

Texunonoeusi:  NUHUM  DJIEKTpOIIEpeNad,  TEHEpaTop  MEPEMEHHOro  TOKa,
ANEKTPOABUraTeNNb, WHIYKIIMOHHAs TI€4Yb, pajap, paauONpHUEMHMK, TEJIEBU30p, AHTEHHA,
tenepon, CBY-nieub, MPOEKIIMOHHBIN anmapaT, BOJOKOHHAs ONTHKA, COJHEYHas Oarapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUS ITPOI'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOro npeamera «Du3uKa» Ha YPOBHE CPEIHEro 00IIero o0pa3oBaHMUs
(0a30BbIl  ypOBEHb) JIOJDKHO OOECIEYUTh JOCTHIKEHHE CICAYIOUIUMX JUYHOCTHBIX,
METAaINpeIMETHBIX U MPEJIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB.

JIMYHOCTHBIE PE3YJIbTATDI

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHS YueOHOTo npeamera «Du3ukay T0JKHBI OTPaXKaTh
TOTOBHOCTb W  CIIOCOOHOCTh  OOYYAIOMIMXCS PYKOBOJCTBOBATHCS  CPOPMUPOBAHHOU
BHYTPEHHEH MO3UIMEl JIMYHOCTH, CUCTEMOW LIEHHOCTHBIX OPHEHTAlUN, MO3UTUBHBIX
BHYTPEHHUX YOEXJEHUH, COOTBETCTBYIOLIUX TPAJULIUOHHBIM LIEHHOCTSIM POCCUHCKOTO
o011ecTBa, pacIupeHe >KU3HEHHOT'O OMBITA U OMbITA ACSITENIFHOCTU B MPOIECCE pealn3aliu
OCHOBHBIX HalpaBJ€HUI BOCIIUTATENIbHOMN 1€ATEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpa:knaHCcKOro BOCIUTAHUSA:

C(OPMHPOBAHHOCTh TPAKIAHCKOH TIO3UIUHU OOYyYaloOlmerocs KaK akTHBHOTO W
OTBETCTBEHHOTO YJIEHa POCCUNCKOr0O OOIIeCTBa;

MPUHATHE TPAAUINOHHBIX OOIIEUEIIOBEUECKUX TYMAHUCTHUECKUX U JEMOKPATUIECKUX
LIEHHOCTEH;

TFOTOBHOCTh BECTU COBMECTHYIO JIEATEIbHOCTh B MHTEPECAX IPa’kJIaHCKOTO OOIIECTBa,
y4acTBOBaTh B CAMOYIIPABICHUH B 00pa30BaTEIbHON OpraHU3allNiu;

YMEHHE B3aMMOJEHCTBOBATh C COLMAIbHBIMU MHCTUTYTaMHU B COOTBETCTBUU C MX
(GYHKIIUSMU ¥ Ha3HAUCHUEM;

TOTOBHOCTh K TyMaHUTapHON U BOJIOHTEPCKON ESATENbHOCTH;

2) IaTPHOTHYECKOT0 BOCIUTAHUSI:

c(OPMUPOBAHHOCTh POCCUMCKON I'pa)/TaHCKON UACHTUYHOCTH, MTATPUOTU3MA;

LIEHHOCTHOE OTHOLIEHHE K T'OCYJAapCTBEHHBIM CHMBOJAM, HOCTHKEHMSM POCCUHCKHUX
y4€HBIX B 0071aCTH (PU3UKU U TEXHUKU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHHUSI:

c(OpPMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ’TUUECKOTO MIOBEICHUS;

CIOCOOHOCTh ~ OLIEHMBATh CHUTYallMl0 W TPUHUMATh OCO3HAaHHBIE  pELICHU,
OPUEHTHPYSICh HAa MOPAJIbHO-HPAaBCTBEHHbIE HOPMBI W IIEHHOCTH, B TOM YHCJIE B
NESATEIBHOCTH YUEHOT0;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOIO OYAyIIero;

4) 3CTeTHYECKOT0 BOCTIMTAHMS

ACTETUYECKOE OTHOIIEHHE K MHUpY, BKIIOYas OCTETHKY HAYYHOIO TBOPYECTBA,
npucyuiero Gpusnyeckon Hayke;

5) Tpy10BOro BOCIIMTAHUS:

MHTEpEC K pa3uyHbIM cepam MpodecCHOHANBHOW IEATeNbHOCTH, B TOM 4YHCIE
CBS3aHHBIM C (U3HKOM W TEXHHUKOW, YMEHHE COBEPIIATh OCO3HAHHBIH BBIOOp OyayIIen
npodeccur U pearu30oBbIBaTh COOCTBEHHBIE )KU3HEHHBIE MJIAHBbI;

TOTOBHOCTh U CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPAa30BaHMIO B 00JIACTH (HU3HKHU
Ha MPOTSKEHNUHU BCEH XKU3HU;

6) 3K0JIOrMYecKOro BOCIUTAHMS:

c(OPMHPOBAHHOCTh HKOJOTMUYECKONW KYIBTYPHI, OCO3HAHME TJ00AIBHOTO XapakTepa
AKOJIOTUYECKHX MPOOIIeM;



IJJAHUPOBAHUE U OCYILECTBIICHUE JEHCTBUM B OKPY)KAIOLICH Cpelle Ha OCHOBE 3HaHUSA
1esIel YCTOMYHMBOIO pa3BUTHS YEI0BEUECTBA,

pacliipeHHe OIbITa JEATEIbHOCTH 3KOJOTMYECKOM HalpaBiICHHOCTH HAa OCHOBE
UMEIOIIUXCs 3HaHUH 110 (pu3uKe;

7) HIEeHHOCTH HAYYHOT'0 TIO3HAHUS

Cc(OPMHUPOBAHHOCTL MHPOBO33PEHHUS, COOTBETCTBYIOLLETO COBPEMEHHOMY YPOBHIO
pa3BuTHs (pU3HYECKON HAYKH;

OCO3HaHME LEHHOCTH HAy4YHOH JesATeIbHOCTH, I'OTOBHOCTh B IIPOLECCE H3YyUYCHMS
(U3MKN OCYLIECTBIATH MPOSKTHYIO U MCCIEI0BATENbCKYIO JEITEIbHOCTh WHANBUIYAIBHO U

B IpyTIIe.

METAIIPEJMETHBIE PE3YJIbTATBI

IMo3HaBaTeIbHbIE YHHBEPCAIbHbIE YUeOHbIE AeiiCTBUS
bBa3oBble JJoruyeckue JeiicTBUA:

CaMOCTOSITENILHO (DOPMYJUPOBATh U AKTYaIM3HPOBATH MPOOJIEMY, pacCMaTpUBATh €&
BCECTOPOHHE;

OIpEACIIATh LENIH ACATCILHOCTH, 33/1aBaTh IapaMeTPbl M KPUTEPUH UX JTIOCTHIKCHUS,

BBISBJISTh 3aKOHOMEPHOCTH W TIPOTHBOPEYHSI B pacCMaTPpUBAaEMbIX (DH3UUECKHX
SIBJICHUSIX

pazpabareiBaTh IUTAH PEHICHWS MPOOJIEMBI C YYE€TOM aHaIM3a HWMEIONUXCS
MaTepHAIbHBIX U HEMAaTEPHUATbHBIX PECYpPCOB;

BHOCHUTH KOPPEKTHUBHI B JICATCIHLHOCTD, OIICHUBATh COOTBETCTBHUE PE3YJbTATOB IICIISM,
OILICHUBATh PUCKU MOCIEICTBUHN AEITeTbHOCTH;

KOOPJIMHUPOBATh M BBITOJHATE PabOTy B YCIOBUSX PEATHHOTO, BHPTYAIBHOTO U
KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBATh KPEATUBHOE MBINIICHUE MTPU PEIICHUH KU3HEHHBIX TIPOOJIEM.

ba3oBble uccieaoBarejbCKkue 1eCTBUS.

BJIQJICTh HAYYHOW TEPMUHOJIOTHEH, KITFOUEBBIMH MOHSATHAMHU U METOAaMH (DU3UIECKOMH
HaYKH;

BIIQJICTh HAaBBIKAMH y4eOHO-UCCIICOBATEILCKON W TPOCKTHOH JEATCIILHOCTH B
obnactu (U3HMKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITENIbHOMY MOHMCKY METOJIOB
penreHus 3a1a4 (pU3NIeCKOro CoepiKaHus, IPUMEHEHHUIO PA3IMYHBIX METOIOB ITO3HAHUS;

BIIQJIETh BUJAMHU JICATEIHHOCTU IO MOJYYEHHUIO HOBOTO 3HAHMS, €r0 WHTEPIPETAINH,
MPeoOpa30BaHUI0 W MPHUMEHEHUIO B Pa3IMYHBIX YYCOHBIX CHUTYallUsSIX, B TOM YHCJIE IPHU
CO3/IaHUU YYEOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISBJISATh TPUYWHHO-CJICICTBEHHBIC CBSI3M M aKTyaJIM3MPOBATh 3a]ady, BBIJIBHTATh
TUMOTE3y €€ pelleHHs, HAXOAUTh apryMEHTHI I JOKa3aTeNbCTBA CBOUX YTBEPKICHUH,
3aJ1aBaTh apaMeTPhl U KPUTEPUH PEIICHHUS,

aHAIIM3UPOBATh MOJYYCHHBIE B XOJI€ PpEIICHHs 3aJauyd pPe3ylbTaThl, KPUTUYECKU
OIICHUBAThH WX JIOCTOBEPHOCTH, IIPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBHUSX;

CTaBUTHh U (POPMYIHPOBATH COOCTBEHHBIE 33]a4l B 00pa30BATEIbHOMN JIESTEILHOCTH, B
TOM YHCJIE TIPU U3ydeHUHN (PU3NKH;

JaBaTh OLIEHKY HOBBIM CHUTYAIIUsM, OIEHUBAThH MPUOOPETEHHBIN OIIBIT;

YMETh MMEPEHOCUTH 3HAHUS TI0 (PU3MKE B IPAKTHUECKYIO 00IACTh KU3HEACITSILHOCTH;

yMETb UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIC HJICH, TIPe/IaraTh OPUTHHAIBHBIC TOAXObI U PEIICHHUS,

CTaBUTH MPOOIEMBI U 337a4H, TOMYCKAIOIINE ATbTEPHATUBHBIC PEIICHUSI.



Padora ¢ undopmanueii:

BJAJ€Th HABbIKAMU [OJy4eHUs HHGPOpMaAlMU (U3NYECKOTO COJACpXKaHHUA U3
HUCTOYHUKOB  pa3HbIX THUIOB, CaMOCTOSITEJIBHO  OCYLIECTBJIATH  IIOMCK,  aHaJu3,
CHUCTEMAaTH3allUl0 W  MHTEpIpeTanuio HMHGOpMaluM  pa3IMYHbIX BUAOB U (opM
IIPE/ICTaBIICHMS;

OLIEHUBATh JJOCTOBEPHOCTb MUH(OPMALIHH;

UCIOJIB30BaTh CPEACTBA HMH()OPMAIIMOHHBIX W KOMMYHHMKAIIMOHHBIX TEXHOJOTMH B
pelIeHNY KOTHUTHUBHBIX, KOMMYHMKAaTUBHBIX M OPraHM3allMOHHBIX 3a/a4 C COOJIIOJCHHEM
TpeOOBaHUI HPrOHOMHUKH, TEXHHUKH OE30IMaCHOCTH, THTHEHBI, pecypcocOepeKeHHs,
IIPABOBBIX U ITUYECKUX HOPM, HOPM HH(POPMALIMOHHOHN 0€3011acCHOCTH;

CO3/1aBaTh TEKCThl (PM3UYECKOTO COAEP)KaHUS B Pa3IMUHBIX (Qopmarax ¢ y4éToMm
Ha3HauyeHUs MHPOpPMALUMU U 1LEJeBOW ayauTOpPUM, BbIOMpas ONTUMAIBHYIO (GOpMYy
IIPE/ICTAaBICHUS U BU3yaIU3aliu.

KoMMyHuKaTHUBHBbIE yHUBEpPCAJIbHBIE YUeOHbIe 1eliCTBHUA:

OCYILECTBISATH OOIICHHE HA YpOKaX (DU3UKHU M BO BHEYPOUHOH I€ATEIbHOCTH;

pacmo3HaBaTh MPEANOCHUTKA KOH(MIMKTHBIX CUTYAIMi U CMATYATh KOH(QIHKTHL;

Pa3BEPHYTO M JIOTUYHO M3J1aratb CBOKO TOYKY 3PEHHUSI C MCIOJb30BAHUEM SI3BIKOBBIX
CPEACTB;

MMOHUMATh U UCHIOJIB30BaTh MPEUMYILECTBA KOMaHAHON U UHIUBUIYaTbHON paOOTHI;

BBIOMpATh TEMAaTUKY M METOJBI COBMECTHBIX JEHCTBUIN C YIETOM OOIIMX MHTEPECOB U
BO3MOKHOCTEHN KaXKA0I'0 WieHa KOJJICKTHBA;

MPUHUMATh LEJIU COBMECTHOW JEATEIbHOCTH, OPraHU30BbIBAaTh U KOOPAWHHUPOBATH
JEUCTBUA MO €€ IOCTUKEHUIO: COCTABJIATH IUIAH JIEWCTBUM, PacCIpelesaTh POJIU C YYETOM
MHEHHMI YYaCTHUKOB, 00CYKIaTh pe3yabTaThl COBMECTHOM PaOOTHI;

OLICHMBAaTh KA4e€CTBO CBOETr0 BKJIAJa W KaXKJIOTO y4YaCTHHMKAa KOMaHIbl B 0OIuil
pe3yiabTaT Mo pa3padOTaHHBIM KPUTEPHUSIM;

npeyaraTb HOBbIE IIPOEKTHI, OLIEHUBATh UAEU C MO3ULIMU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBJIATh NO3UTHUBHOE CTPATETHMUECKOE IIOBEJACHUE B PA3JIMYHBIX CUTYalLMSX,
MPOSIBJISITH TBOPUECTBO U BOOOpakeHHUE, OBITh MHUIIUATHBHBIM.

PeryasitTuBHble yHHBepcaJibHbIe y4eOHble ieiicTBUS
Camoopranmu3anus:
CaMOCTOSITENIbHO OCYILIECTBIISTh MO3HABATEIbHYIO JIEATEIBHOCTh B 00JacTH (PU3UKU U
aCTPOHOMMH, BBISBIIATH POOIEMBI, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 33/1a4H;
CaMOCTOSITENIbHO COCTABJIATDH IUIAH PELICHUsS] pacuETHBIX M KaueCTBEHHBIX 3a/1ad, IJIaH
BBITOJIHEHUS] TPAKTUYECKOH paboThl ¢ Y4ETOM MMEIOIIUXCS PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEN U IIPEANIOYTECHU;
JlaBaTh OLIEHKY HOBBIM CUTYalUsIM;
paciupsaTh paMKHi y4eOHOTo NMpeAMETa Ha OCHOBE JIMYHBIX NMPEATIOYTEHUN;
JieNaTh OCO3HAHHBINA BBIOOP, apryMEHTUPOBATh €ro, OpaTh Ha ce€0s OTBETCTBEHHOCTH 32
pelieHue;
OLIEHUBATh IPUOOPETEHHBIN OIBIT;
CrocoOCTBOBAaTh (POPMUPOBAHUIO K TPOSBICHUIO SPYAUIMH B 00JaCTH (U3HUKH,
MIOCTOSIHHO TMOBBIIIATH CBOW 00pa30BaTEeNbHBIN U KyJIbTYpHBIN YPOBEHb.
CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJVIEKT:



JaBaTh OLEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTUBBI B JEATECIBHOCTb, OLICHUBATH
COOTBETCTBHUE PE3YJIBTATOB LEIISAM;

BJIAJICTh HAaBbIKAMHM I[IO3HABATENBbHOM pe(IEeKCHH KaK OCO3HAHUS COBEpPILIAEMBIX
JEHCTBUM U MBICIUTENBHBIX ITPOLECCOB, X PE3YJIBTATOB M OCHOBAHMIA;

UCTOJI30BATh MPUEMBI pedIeKCHUH IS OLIEHKH CUTYaIH, BEIOOpA BEPHOTO PEILICHHUS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATh PELICHUS 110 UX CHIKEHUIO;

IIPUHUMATh MOTUBBI U apI'yMEHTBI IPYIUX [IPU aHAJIU3€ PE3YIIbTATOB IEATEIBHOCTH;

IIPUHUMATH ce0s, TOHUMasi CBOM HEAOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apI'yMEHTBI IPYTUX IIPU aHAIIU3€E Pe3yJIbTaTOB ACATEIbHOCTH;

IIPU3HABATH CBOE MPABO U MPABO JPYTUX HA OLIMOKH.

B nmpouecce goCTHKEHHS TUYHOCTHBIX PE3yJIbTaTOB OCBOSHHS MPOTPaMMBbI IO (pU3UKE
IUIi  YpOBHS cpeiHero obmero o0Opa3oBaHus Yy 0O0ydaroolUXcs COBEPLICHCTBYETCS
HMOIMOHATBHBIA HHTEIUIEKT, IPEATOIAraloNi ¢hOPMUPOBAHHOCTD:

CaMOCO3HaHUS, BKJIOYAIOLIEr0 CIIOCOOHOCTh IOHUMAaTh CBOE SMOLIMOHAJIBHOE
COCTOSIHME, BHJIETh HANpABJICHUS Pa3BUTHSI COOCTBEHHOW SMOLMOHAIBHON CQepsl, OBITh
YBEpPEHHBIM B ce0e;

CaMOpETyJINPOBAaHUs,  BKJIIOYAKOLIETO  CaMOKOHTPOJb,  YMEHHE  IIPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IIOBEJECHHE, CIIOCOOHOCTh aJaNTHPOBATHCA K SMOLMOHAIBHBIM
M3MEHEHHSIM U TIPOSIBIISITH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHE! MOTHMBAllUM, BKIIOYAIOUICH CTPEMJICHUE K JOCTH)KEHHUIO LIEJIU U YCIEXY,
ONTUMU3M, HHHUIIMATUBHOCTh, YMEHHUE JEHUCTBOBATh HCXO/s U3 CBOUX BO3MOXKHOCTEH;

SMIIATUH, BKJIIOYAIOLIEH COCOOHOCTh MOHUMATh 3MOLIMOHAIBHOE COCTOSHUE JPYIHX,
YUUTBIBaTh €ro TMpH OCYHIECTBICHWU OOIICHHS, CIOCOOHOCTh K COYYBCTBHIO U
COIIEPEKUBAHMUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTh BBICTPAaWBaTh OTHOILEHUS C
JIPYTUMH JHOABMH, 3200TUTHCS, IPOSBIIATH UHTEPEC U Pa3peliaTh KOH(DIUKTHI.

MHNPEAMETHBIE PE3YJBbTATHBI

K koHmy oOyuenus B 10 kjacce mpeaMeTHble pe3yiabTaTbl Ha 0a30BOM YpOBHE
JOJKHBI OTpaXkaTh COPMUPOBAHHOCTH Y O0yUaIOIIUXCSl YMEHHM:

JI€MOHCTPHPOBATh Ha MPUMEpPax poJib U MeCTO (GU3UKU B GOPMUPOBAHUN COBPEMEHHON
Hay4YHOU KapTHHBI MUPA, B Pa3BUTUN COBPEMEHHON TEXHUKH U TEXHOJIOTUH, B IPAKTUYECKOU
NESATEIBHOCTH JIIOJEH;

YUUTBHIBaTh TPAHMIIBI MPUMEHEHUS M3YyYEHHBIX (PU3NUYECKHX MoOJeJeil: MaTrepuaibHas
TOYKa, HHEpLHUAIbHAS CUCTeMa OTcuéTa, abCOMOTHO TBEPIOE TEJNO, UCAbHBIN ra3, MOJAEIH
CTPOEHHUSI Ta30B, )KUJKOCTEH U TBEPABIX TeJ, TOUCUHBIN NEKTPUUYECKUI 3aps MPpU pelIeHUH
¢bu3nyeckux 3aaad;

pacrno3HaBaTh (U3NYECKUE SBICHUS (MPOILECChl) U OOBSICHITh UX HA OCHOBE 3aKOHOB
MEXAaHHUKH, MOJIEKYJSIPHO-KUHETUYECKON TEOPUU CTPOEHHUS BEIIECTBA U JJIEKTPOJUHAMMKU:
pPaBHOMEPHOE U PaBHOYCKOPEHHOE IPSIMOJIMHENHOE JBUXKEHHE, CBOOOJHOE MaJeHUE Tel,
JBIDKEHUE 10 OKPY)KHOCTH, WHEpLHUs, B3auMojencTBue Ten, auddysus, OpoyHOBCKOE
JBUKEHHE, CTPOEHHUE KHUAKOCTEH M TBEPABIX Tell, N3MEeHEeHue o0bEMa Tell MPU HarpeBaHUU
(oxmakneHun),  TEINIOBOE  paBHOBECHE,  WCIapeHWe,  KOHJEHCAIlWs,  IUIaBJICHUE,
KPUCTAJUIM3alKsl, KHUIIEHHE, BIIAXXHOCTh BO3/1YyXa, IIOBBIIIEHUE JABIECHHs Tra3a IpPU €ro
HarpeBaHUU B 3aKpbITOM COCYJE, CBSI3b MEXKIYy IlapaMeTpaMu COCTOSHUSI Ta3a B
M30IIpoLeccax, JIEKTpU3alus Tell, B3AUMOACHCTBHE 3apsA0B;



ONHUCBHIBATh ~ MEXAaHWYECKOE JIBIDKCHHE, UCHOIb3ysd  (DU3MUYECKHE  BETUYMHBI:
KOOp/IMHATa, MyTh, EpeMeIleHHEe, CKOPOCTh, YCKOPEHUE, Macca Tella, CUila, UMITYJIbC Tela,
KUHETHYECKasi SHEeprus, MOTCHLUAIbHAs SHEPrHs, MEeXaHW4yeckas padoTa, MeXaHWYecKas
MOIIHOCTh; IPU ONUCAaHUM IPABUIBHO TPAKTOBATH (DU3MYECKHH CMBICT MCIIOJIb3YEMbIX
BEIMYMH, UX OOO3HAYCHHMS W €IUHHIbI, HAXOIUTh (OPMYIBI, CBSI3BIBAIOIINE TAHHYIO
(GU3NYECKyI0 BEJIMUMHY C IPYTMMHU BEJIMYMHAMU;

ONMCHIBATh M3YYEHHBIE TEIUIOBBIE CBOMCTBA TEJ M TEIJIOBBIEC SIBJICHUS, HCIOJb3Ys
¢u3nyeckue BEIMYMHBL: JIABIEHUE ra3a, TeMIepaTypa, CpeHss KHUHETHYecKas >Heprus
Xa0TUYECKOT0 ABMXKEHUS MOJIEKYJ, CPEIHEKBaJpaTHU4Has CKOPOCTb MOJEKYJ, KOJIMYECTBO
TEIUIOThI, BHYTPEHHSS SHeprus, padota rasza, Ko3pQpUUUeHT N0JIe3HOro JeHcTBUS TEIIOBOIO
JBUTATENs; MPHU ONHCAHUM TPABMWIBHO TPAKTOBATh (M3WYECKUN CMBICT HCIIOJIB3YEMbIX
BEIMYMH, UX OOO3HAYCHMsS U €IUHMIbI, HaXOAUTh (OPMYJIbI, CBS3bIBAIOIIUE TaHHYIO
(U3NIECKYIO BETMYUHY C APYTUMH BEITMUMHAM;

OIMCHIBATh U3YYEHHBIE HJIEKTPUUECKHE CBOMCTBA BEILECTBA U JEKTPUUECKUE SIBICHUS
(mportieccrl), UCHONB3YS (PU3MUECKUE BEIMYMHBL: SICKTPUUECKUN 3apsill, DIEKTPUYECKOE
10J1€, HANPsLKEHHOCTH MOJIs, MOTEHLUA, Pa3HOCTh OTEHIUAIOB; IIPH OMUCAHUU MTPABUIBHO
TPAaKTOBaTh (PU3MUECKUH CMBICI HCIOIB3YyEeMBIX BEIWYHMH, MX OO0O3HAUCHHS W €IMHHUIIBL;
yKa3bplBaTh (OPMyJIbl, CBSI3BIBAIOLIME JIAaHHYIO (U3WYECKYI0 BEIMYMHY C JPYIMMHU
BEJIMYMHAMU;

aHAJIM3UPOBaTh (PU3MUYECKHE MPOLECCHI U SBJIEHUS, UCIONIb3YS (PU3UUYECKUE 3aKOHBI U
MPUHLMIIBL: 3aKOH BceMupHoro tarorenus, |, 1l u Il 3akonsr HeloToHa, 3aK0H cOXpaHEeHUs
MEXaHUYECKON SHEepruM, 3aKOH COXPAHEHHUs MMIYJbCa, NPUHIUI CYNEpPHO3ULIUU CHJI,
MPUHLMII PaBHOINPABUS HHEPLUAIbHBIX CHUCTEM OTCYETA, MOJEKYJISIPHO-KUHETHUECKYIO
TEOPUI0 CTPOEHUS BELIECTBA, T'a30BbIE 3aKOHBI, CBA3b CPEAHEW KHHETUYECKOM OSHEpruu
TEIUIOBOIO  JBMKEHHS MOJIEKYyJl ¢ aOCOJIIOTHOM TeMIepaTypoi, MepBblil 3aKoH
TEPMOJMHAMHUKHU, 3aKOH COXpPAHEHMs JJIEKTPUYECKOro 3apsana, 3akoH Kysona, mpu 3Tom
pa3nanyaTth CIOBECHYIO (DOPMYIHMPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAKEHUE U YCIIOBHS
(rpaHuIBl, 00J1ACTH) TPUMEHUMOCTH;

OOBSCHATh OCHOBHBIE TPUHIUIBI JEHCTBUS MalllUH, NPUOOPOB U TEXHUYECKUX
YCTPOICTB; pa3nuyarh ycJIOBUs UX O€30MaCHOTO MCIIOIb30BaHMS B IOBCEAHEBHOM KU3HM;

BBITNIOJIHATh 3KCHEPUMEHTHI MO0 HCCIEI0BAaHUIO (PU3MUECKUX SIBICHUH U MPOIECCOB C
UCTOJb30BAHUEM TPSAMBIX W KOCBEHHBIX M3MEpPEHMH, TMpH 3TOM (OpPMYIHPOBATH
npobneMy/3ajady W THUINOTE3y Y4eOHOro DKCIMEpPUMEHTa, COoOupaTh YCTAaHOBKY U3
MIPEUI0KEHHOT0 000PYA0BaHU, TPOBOIUTH ONBIT U (HOPMYIUPOBATH BBIBOBI;

OCYILIECTBIIATh MpSMble U KOCBEHHBIE U3MEpPEHHs] (PU3NYECKHX BEIMYUH, MPU 3TOM
BBIOMPATh ONTUMAJBHBIA CIOCO0 M3MEpPEHHs] U MCMOJIb30BAaTh M3BECTHBIE METOJbI OLIEHKU
MTOTPEIHOCTEN N3MEPEHUN;

UCCIIEIOBAaTh 3aBUCUMOCTH MKy (U3NYECKMMU BEIMYMHAMH C MCIOJIb30BaHUEM
NPSIMBIX M3MEPEHMH, MpPH 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (DUKCHpPOBATh PE3YJIbTAThI
MOJTyYeHHOM 3aBHUCHUMOCTH (DU3MYECKHUX BEIUYMH B BHAE TaOnuil U rpadukos, aenatsb
BBIBOJIBI 110 pe3yJIbTaTaM HCCIIEIOBaHUS;

coOmoaTh npaBuia 0€30MacHOro TpyAa MpH MPOBEAECHUU HCCIEIOBAaHUN B paMKax
y4eOHOro HKCIEpPUMEHTa, Y4eOHO-HCCIIENOBATEIbCKOW U TPOEKTHOW JIeATENbHOCTH C
UCIOJIb30BAHUEM U3MEPHUTEIBHBIX YCTPOICTB U 1ab0paTopHOro 000pyJOBAHHUS;

pemars pacuéTHbIE 3a/Ja4u C SBHO 3aJlaHHOM (U3NYECKOM MOJENbl0, HCIONb3Ys
¢usnyeckre 3aKOHbBI W TPHHLMIBI, HAa OCHOBE aHalIM3a YCJIOBUS 3a/Ja4d BHIOMpPATh
(bU3UIECKYIO MOJICIb, BBIACIATH (U3HMUECKUE BETUIMHBI U (POPMYIIBI, HEOOXOAUMBIE I €€



pelieHns, NpPOBOAUTH pacu€Tbl U OLEHUBATb PEAIbHOCTh IIOJYYEHHOI'O 3HAYCHUS
(bu3MYeCKOil BETUYNHBL;

pelaTh KaueCTBEHHBIE 3a7jaui: BbICTPAUBATh JIOTHUECKH HENIPOTUBOPEUUBYIO LIETIOUKY
paccyXIeHUii ¢ OTIOpPOi Ha U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (pU3HUECKUE SBICHUS;

UCIOJB30BaTh MpPU PEIICHHH YYeOHBIX 3aJad COBPEMEHHbIE HH()OpPMAIMOHHBIC
TEXHOJIOTUH JIJISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALUN U MPEACTABICHUSI y4eOHON U
HAYYHO-TIONYJISIPHONW HMH(GOpPMAIMH, TMOJYYCHHON M3 PAa3MUYHBIX UCTOYHHUKOB, KPUTHUECKU
aHAJIM3UPOBATH MOTY4aeMylo HH(OpPMALIUIO;

MPUBOANTH TPUMEPHI BKJIA/1a POCCUMCKUX U 3apYOEKHBIX YUEHBIX-(U3UKOB B Pa3BUTHE
HayKH, 00bSICHEHNE IPOIECCOB OKPYXKAIOUIETO MUPA, B pa3BUTHE TEXHUKU U TEXHOJIOTHIl;

UCIOJb30BAaTh TEOPETUYECKUE 3HAHMS MO (PU3MKE B IOBCETHEBHOM JKU3HU IS
obecrnieueHurs 0€30MacHOCTU MPU 0OpaIIeHUU ¢ MPUOOpPaMH U TEXHHUUYECKUMHU YCTPOICTBaMH,
JUISL COXPaHEHUS 3/J0POBbs U COOIIOAEHUSI HOPM 3KOJIOTMYECKOI0 MTOBEACHUS B OKpY Karolei
cpene;

paboTaTe B TpymHIe C BBIIOJTHEHHWEM pPA3JIMYHBIX COIMAJIBHBIX POJIEH, TIAHHUPOBATH
paboTy rpyNIbl, palMOHAIBHO paclpeAesTh 00A3aHHOCTH U IUIAHUPOBAThH JESATEIBHOCTH B
HECTaH/IAapPTHBIX CUTYalUsX, a/IEKBaTHO OLIEHUBATh BKJIAJ KaX/0T0 U3 YYACTHUKOB T'PYIIIbI B
pelieHre paccMaTpuBaeMon IPOOIIEMBI.

K xoHny oOywenuss B 11 kjacce mnpeaMeTHbIE pe3yibTaTbl Ha 0a30BOM YpOBHE
JOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y O0YUAIOLIUXCSI YMEHHM:

JEMOHCTPHPOBAThH Ha MPUMEPAx poJib U MECTO (U3UKU B (POPMHUPOBAHUN COBPEMEHHON
HAy4YHOU KapTHUHBI MUPA, B Pa3BUTUU COBPEMEHHOM TEXHUKU U TEXHOJIOTHH, B IPAKTHUECKOMN
JEeSTEIbHOCTH JIFOJIEH, LIETIOCTHOCTD U €IMHCTBO (PM3NYECKON KapTUHBI MUDA;

YUUTBHIBATh TPAHUIIBI TPUMEHEHUS HU3YUYEHHBIX (U3MUYECKUX MOJeNel: TOUYeHUHbBIN
ANEKTPUYECKUI 3apsif, JIyd CBeTa, TOYEUHBI HCTOYHUK CBETa, sJIEpHAs MOJENb aToMa,
HYKJIOHHAs1 MOJIeJTb aTOMHOT0 si/ipa MpH pellieHUH (GU3NUECKUX 3a/1a4;

pacrio3HaBaTh (hU3UYECKUE SBJICHHS (TIPOIECChl) U OOBACHITh UX HAa OCHOBE 3aKOHOB
JIEKTPOJMHAMUKNA M KBAHTOBOM (DM3MKHU: 3JIEKTPUYECKas IMPOBOAMMOCTb, TEIJIOBOE,
CBETOBOE, XHMHYECKOE, MAarHUTHOE JIeWCTBUS TOKAa, B3aUMOJICHCTBUE MAarHUTOB,
3JEKTPOMArHUTHAsT WHAYKLMS, ACHCTBUE MATHUTHOIO MOJS HA MPOBOJHHMK C TOKOM H
OBWOKYIIMICS — 3apsii, OJEKTPOMarHUTHblE Koyie0aHUS W BOJHBI, NPSIMOJMHEHHOE
pacrpocTpaHEeHHE CBETa, OTpa)KeHWe, IpeloMJIeHHe, HHTepdepeHuus, Iuppakuus Hu
MoJisipu3alis CBeTa, JucIiepcusi cBera, (oroanexrpuueckuit shdext (portodrddexr),
CBETOBOE JABJICHUE, BOSHUKHOBEHUE JIMHENYATOr0 CIIEKTPa aTOMa BOJOPOJa, ECTECTBEHHAS U
HCKYCCTBEHHAs paJiMOAKTHBHOCTH;

OIMCHIBAaTh U3YUYEHHBIE CBOKCTBA BELIECTBA (IJIEKTPUUECKUE, MATHUTHBIE, ONTHYECKHE,
ANEKTPUYECKYIO TMPOBOJMMOCTh PA3IUYHBIX Cpel) U DJIEKTPOMAarHUTHBIE SBJICHUS
(mpouecchl), HCMONB3Ysl (U3MYECKHE BEIUYMHBL DJIEKTPUUYECKUH 3apsija, cuila TOKa,
ANEKTPUYECKOE HAMPSLKEHUE, D3JIEKTPUUECKOE CONPOTUBJIEHHE, Pa3HOCTh MOTEHILUAJOB,
ANEKTPOABIIKYINAs CcUjia, paboTa TOKA, MHAYKIMS MAarHUTHOTO MO, cuia Ammepa, cuia
JlopeH1a, UHTYKTUBHOCTb KaTYIIKH, SHEPTHsI DJIEKTPUUYECKOT0 U MATHUTHOTO MOJIEH, MEPHO
U YacToTa KojeOaHMIl B KoieOaTeIbHOM KOHTYpe, 3apsii M CHiIa TOKa B Ipolecce
rapMOHHYECKUX 3JIEKTPOMAarHUTHBIX KojeOaHuM, POKYCHOE pacCTOSHUE M ONTHYECKas cuia
JUH3bI, TIPY OMUCAHUH TPABUIBHO TPAKTOBATh (PU3UYECKHI CMBICT UCTIONB3YEMbBIX BEITUYHH,
nx 0003HAUYEHUS M E€AMHHUILIBI, YKa3bIBaTh (POPMYJIbI, CBS3bIBAIONINE JAHHYIO (PU3UYECKYIO
BEJIMYUHY C IPYTUMHU BEJIIMUYNHAMU;

ONMCHIBATh W3YYCHHbIE KBAHTOBBIE SIBICHUS M TPOIECCHI, HCIOJB3YS (PU3NUECKUE
BEJIMYUHBI: CKOPOCTh AJIEKTPOMATHUTHBIX BOJIH, JJIMHA BOJIHBI M YacTOTa CBETA, SHEPIUs U



uMIynbe (OTOHA, MEPUOJ MOJypacrana, dHEprus CBA3M AaTOMHBIX siIep, NPU OMUCAHUU
MPaBWJIBHO TPAKTOBAaTh (PU3MUECKHM CMBICI HCIOJIb3YEeMBIX BEIMYMH, UX O0O03HAYCHUS U
€IMHUIIBI, YKa3bIBaTh (POPMYIIbI, CBSA3BIBAIOIINE TAHHYIO (PM3UYECKYIO BETUYUHY C JPYTUMHU
BEJIMYUHAMU, BBIYUCIISTH 3HaUCHUE (PU3NYECKON BETUUHHBI;

aHATM3UPOBATh (PU3MUECKHUE MPOLECCHl U SBICHUS, UCTIONB3Ys (PU3NUECKUE 3aKOHBI U
NpUHLUIBL: 3aKk0OH OMa, 3aKOHBI MOCIEAOBATEIIBHONO M NApaJICIbHOTO COEIUHEHUS
IIPOBOJHUKOB, 3aKOH JIKoyisa—JIeHna, 3aKkOH DJIEKTPOMarHUTHOM HHIYKLHH, 3aKOH
MPSMOJIMHENHOTO PacpOCTPaHEHUsI CBETA, 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI IPEJIOMIICHHUS
CBeTa, ypaBHeHHEe OWHITEHHa a1 (porodddexra, 3aKOH COXpPAHCHHS IHEPIHH, 3aKOH
COXpPAHEHHUs HMITYJIbCa, 3aKOH COXPAHEHMS JJIEKTPUUECKOrO 3apsiia, 3aKOH COXPaHEHUs
MacCOBOI'0 4ucia, IOCTyJIaTel bopa, 3aKOH paJuOaKTUBHOIO paclaja, pu 3TOM Pa3audarhb
CIIOBECHYIO (DOPMYIMPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOe BBIPAXKEHUE U YCIOBUS (TPaHMIIbI,
00J1acTH) TPUMEHUMOCTH;

ONpEEATh HANPABIECHNUE BEKTOPA UHAYKIIMM MarHUTHOTO IOJIsl TPOBOJIHUKA C TOKOM,
cuisl AMriepa u cuiibsl JIopeHna;

CTPOUTh M ONUCHIBATh H300pa)KEHUE, CO3[aBAEMOE IIJIOCKHM 3€pKalioM, TOHKOMN
JIMH30M;

BBITIOJHATh DKCHEPUMEHTHI M0 HMCCIENOBAaHUIO (DM3MUECKUX SIBICHUN U TPOIIECCOB C
UCIOJIb30BAHUEM TMPSAMBIX M KOCBEHHBIX M3MEPEHUH: Mpu 3TOM (HOpMYIHpOBAThH
npobieMy/3agadyy W TUIOTE3Y Y4eOHOro HSKCIEepUMEHTa, COOUpaTh YCTaHOBKY W3
MPEUIOKEHHOTO 000PYA0BaHUS, IPOBOJAUTH OMBIT H (DOPMYIHUPOBATH BBHIBOJIBI;

OCYIIECTBISTh MPSMbIE U KOCBEHHBIE U3MEPEHHs] (PU3NYECKHX BEIMYWH, MPU 3TOM
BBIOMPATh ONTUMAJBHBIA CIOCO0 M3MEpPEHHsI W MCIOJIb30BATh M3BECTHBIE METOJBI OLICHKU
MOrPEIIHOCTEN UBMEPEHUN;

UCCIIEIOBaTh 3aBUCUMOCTH (DU3MYECKUX BEIMYMH C KCIOJb30BAaHUEM MPSMBIX
U3MEPEeHUI: IpU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PMKCHUPOBATh PE3yJbTaThl MOIY4E€HHOU
3aBUCHUMOCTH (PM3MYECKUX BEJIMYMH B BHJAE TaOMUIl M TrpaduKoB, [e€1aTh BBIBOABI IO
pe3yJibTaTaM MCCIEA0BaAHNUS;

coOmroaTh npaBuia 0e30macHOro TpyJda HpU MPOBEIEHUM HUCCIEIOBAHUNA B paMKax
y4eOHOro HSKCIEePUMEHTa, Y4eOHO-HCCIel0BaTeIbCKOW W IMPOEKTHOM JEATeNbHOCTH C
HCIOJIb30BAaHNEM U3MEPHUTEIBHBIX YCTPONUCTB U JIAOOpaTOPHOro 000PYAOBAHNUS;

pemiaTh pacuéTHbIE 3aJaYd C SBHO 33JaHHOM (pu3Mueckol MOJENbI0, HCHOIb3Ys
¢u3nueckre 3aKOHbl W TPUHIUIBL, Ha OCHOBE AaHaJIW3a YCIOBUSA 3aJladd BbIOMpATh
(bu3nYecKyr0 MOJEIb, BHACTATh (PU3NYECKHE BEIMYMHBI U (HOPMYIIbl, HEOOXOIUMBbIE Ui €€
penieHus, IpPOBOAWUTH pacd€Tbl M OLEHHUBATh PEAJBHOCTh IOJYYEHHOI'O 3HA4YEHUS
(bu3n4ecKoil BETMUNHBL;

peniaTh KaueCTBEHHBIE 3aJJa4M: BBICTPAMBATh JIOTHYECKU HEITPOTUBOPEUNBYIO LIEMTOYKY
paccyXJIeHHui ¢ ONOpoi Ha N3yYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3UUECKUE SIBIICHMUS;

UCIOJIb30BaTh TpPH pELIEHUU Y4YeOHBIX 3aJjad COBpPEMEHHble HH(OpPMallMOHHbIE
TEXHOJIOTUH JUIA TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU U MPEJCTaBICHNUs yuyeOHO 1
HAy4YHO-TIOMYJISIPHON HMH(GOPMAILIUY, MOJYYEHHOM U3 pa3INYHbIX MCTOYHUKOB, KPUTHYECKHU
aHAJIM3UPOBATh MOJTydaeMyro HH(OpMaIHIo;

OOBSCHATh NPUHUUIBI JEHCTBHS MalllMH, NPUOOPOB U TEXHUYECKUX YCTPOIICTB,
pas3nuyarh ycjaoBUs UX O€30MaCHOTO MCIIOJIB30BaHMs B TOBCEIHEBHOM KU3HM,

MIPUBOJIUTH MPUMEPHI BKJIaJa POCCUMCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HAyKH{, B 00BSCHEHHE IPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHHA;

HCIOJIb30BaTh TEOpETHYECKHE 3HaHWs MO (U3MKE B TOBCEIHEBHOM JKHU3HHM IS
obecrieyeHrs: 0€30MaCHOCTH MPU OOpaIeHNH C IPUOOPAMHU U TEXHUYECKHUMHU YCTPOUCTBAMH,



JUTSL COXpaHEHUs 370POBbs U COOTIOJICHUS HOPM 3KOJIOTMYECKOTO TOBEACHUS B OKPY>KaIOIIEH
cpene;

paboTaTh B TPYIIE C BBINIOJHEHUEM PA3IMYHBIX COIHUAIBHBIX DPOJICH, MIIAHUPOBATH
paboTy rpyIIbl, palOHAIBHO paclpeAessaTh 00S3aHHOCTU U IUIAHUPOBATh JIEATEIbHOCTD B
HECTaHJAPTHBIX CUTYyaIUsAX, aJ€KBATHO OLIEHUBATh BKJIAJl KAXJI0T0 U3 YYACTHUKOB I'PYIIIbI B
pelieHue paccMmaTrpuBaeMoit POOIIEMBI.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
HaunMeHoBaHMe KosnuecTBo yacoB
Ne A31EI10B 1 TeM JaekTpoHHbIe (HU(POBHIE)
wn | P33R Beero KoHTpoJibHbIE IIpakTHYeckue 06PA30BATEIBLHBIE PECYPChI
MporpamMmMbl padoThI padoThI
Paznen 1. DU3UKA U METO/JbI HAYYHOI'O ITIO3HAHUSA
11 ®usrka 1 METOBI 2 bu6mmoreka [IOK
' HAYYHOTO TO3HAHMSI https://m.edsoo.ru/7f41bf72
Htoro no pazneny 2
Pa3zgen 2. MEXAHUKA
bubmuorexa [JOK
21 Kinematiia 6 1 https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Jlumamka 6 https://m.edsoo.ru/7f41bf72
2.3 ggiogliIeHl/Iﬂ B 6 1 1 bubmorexa HOK
' P https://m.edsoo.ru/7f41bf72
MEXaHUKe
Hroro no paszneny 18
Pasznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJNHAMUKA
OCHOBBI
31 MOJIEKYJIIPHO- 9 1 1 bubmuorexa [IOK
' KAHETUYECKON https://m.edso0.ru/7f41bf72
TEOPUU
32 OCHOBBI 9 1 bubnuorexa [JOK
' TEPMOTUHAMUKHN 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

ArperaTtHblie

33 COCTOSIHUS 6 bubnmoreka [JOK
' BertecTBa. Pa3oBbie https://m.edsoo.ru/7f41bf72
epexo bl
Hroro no pazneny 24

Pasznen 4. JJIEKTPO/IMHAMUKA

bu6mmoreka [IOK
41 DJICKTPOCTATHKA J https://m.edsoo.ru/7f41bf72
ITocTosiHHBIN
4.7 ANEKTPUYECKUN TOK. 13 bubnuotexa [JOK
' ToKH B pa3sIuvHbIX https://m.edsoo.ru/7f41bf72
cpemax
Htoro no pazneny 22
Pasnea 4. IOBTOPEHUE 2
OBILIEE KOJIMYECTBO
YACOB I1O 68

ITPOTPAMME



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

11 KUIIACC

HauMeHoBaHHe KoaungecTBO yacoB
Ne A31EI10B 1 TeM DJIeKTpOHHbIe (LM (POBHIe)
nm | P Bcero KonrpousHbie IpaxTiieckne oOpa3oBaTe/ibHbIE pecypchl
MPOrpamMMbl padoThI padoTbI
Paznen 1. 9JIEKTPOIUHAMUKA
11 g[;er::;?;aerﬁzﬁaa 11 1 3 bubmorexa LOK
' https://m.edsoo.ru/7f41c97c
WHAYKIHS
Htoro no pazneny 11
Pasnen 2. KOJIEBAHUSI 1 BOJIHbBI
21 | onesrpomarmime 9 i BuGmorera LIOK
' https://m.edsoo0.ru/7f41c97c
KoaeOaHus
22 | onecrponamrime 5 i BuGmorera LIOK
' P https://m.edso0.ru/7f41c97c
BOJIHEI
bu6nuoreka [IOK
2.3 Onika 10 1 3 https://m.edsoo.ru/7f41c97c
Hroro no pazaeny 24

Pazzea 3. OCHOBBI CIEIIMAJILHOM TEOPUM OTHOCUTEJIbHOCTH

OCHOBBHI CITEIIHATBHON

3.1 TEOPHH 4 bubmmoteka [JOK
' p https://m.edsoo.ru/7f41c97c
OTHOCUTCJIIBHOCTHU
Hroro no pazneny 4

Pa3znesa 4. KBAHTOBAS ®PU3UKA



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

a1 DJeMEeHThI KBAHTOBOMU 6 bu6nmoreka [IOK
' OINTHUKHU https://m.edsoo0.ru/7f41c97c
bu6nuoreka [IOK
4.2 Crpoenne atoma 4 https://m.edsoo0.ru/7f41c97c
bu6nmoreka [IOK
4.3 ATOMHOE A/pO S 1 https://m.edsoo0.ru/7f41c97c
Hroro no pazgeny 15

Paznes 5. 3JIEMEHTBI ACTPOHOMUHU U ACTPODU3UKU

51 DJIEMEHTHI aCTPOHOMUU 7 1 bubmuorexa [JOK
' 1 acTpOPU3UKU https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 7
Pa3nea 6. OBOBIIAIOHIEE IOBTOPEHUE
6.1 O6oOmaromee 4 bubnnorexa [JOK
' MOBTOPEHHE https://m.edsoo.ru/7f41c97c
Htoro no pazneny 4
PesepBHOE Bpems 3
OBIEE KOJIMYECTBO 68 5

YACOB I10 [TPOTPAMME



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




IHOYPOYHOE IINIAHUPOBAHUE

10 KJIACC
Hanmenosa |[KTII o ¢gusuxe 10
HUE KJIacc
IIpenmer |Dusuka
[Ipenonasa |I1aBnoBa TaTesiHa YHuBepcanbHble yueOHbIC
TEJb AnekcaHipoBHa neiicteus (YY)
Haumenona|llenu |3nate/m|Ymers |Tema ypokos Home|llens |Xon JlomalrHe |[mpeMeTHBI |MeTanpes [TMYHOCTH|Ia [hakT
HUE pas3aen (oHuMar p ypoka |ypoka € 3aJaHue (e METHBIE |BIE H
paznena a b YPOK
a

OU3UKA ®duszuka — Hayka o npupoje. Hayunsie 1
u METO/Ibl TO3HAHUS OKPYXAIOIIETO MUPA.
METO/bI
HAYYHO
Iro
ITO3HAH
nus

Ponb 1 MecTo pusuku B popMupoBaHun 2

COBPEMEHHOM HAYYHOU KapTHHBI MUPA,

B MPAKTUYECKOM JAEATEIBHOCTH JIFOJEH
MEXAHHN Mexanndeckoe OBUKEHUE. 3
KA OTHOCHUTENBLHOCTh MEXAHHUYECKOT'O

nerxkeHud. [lepemenienue, CKOpoCThb,
YCKOpEHHE




PaBHOMEpHOE NIPSIMOJIMHEWHOE
JBUKEHUE

PaBHOYCKOpEHHOE MPSMOIMHENHHOE 5
JBIDKEHUE

CBoOoaHoe majieHue. Y CKopeHue 6
CcBOOOHOrO NaIeHUS

Kpuonuneiinoe npuxenue. [[BrxeHue 7
MaTepUaIbHOM TOUKH 110 OKPY>KHOCTH
KonTponbnas padora Nel no teme 8
"Kunemartuka"

[Ipunuun otHocuTenbHOCTH ["anumes. 9
WNuepunansHbie CUCTEMBI OTCUETA.

[TepBrlii 3ak0H HproTOHA

Macca tena. Cuna. [Ipunnun 10
CyINepHo3uLu cuil. Bropoii u tpetuit

3akoH HproTOHA i1 MaTepuanbHOU

TOYKHU

3akoH BceMupHoro taroreHus. Cumna 11
Tsoxectu. [lepBas kocMuueckas

CKOpPOCTh

Cuna ynpyroctu. 3akoH ['yka. Bec tena 12
Cuna tpenus. Koaddunment tperus. 13

Cuma COIMPOTHUBJICHUSA IIPHU IBUKCHUN
TEJ1a B X)KMAKOCTHU UJIN Ia3¢




[TocrynarenbHOE U BpalaTeabHOE
JBIKEHHE a0COJIIOTHO TBEPJOTO Tea.
MowmenT cunsbl. 1lnedo cumnbl. YciaoBus
paBHOBECHS TBEPIOIO Tea

14

NMnynbsc maTepuabHOM TOYKH,
CUCTEMBI MaTepUAJIbHBIX TOYEK.
Nmnynbe cuitbl. 3aKOH COXpaHEHUs
HMITyJIbCa. PeakTHBHOE BHIKEHHE

15

PaboTa 1 MOITHOCTb CHIIBI.
Kunernueckas sHeprus MarepuaaibHON
Touku. Teopema 00 U3MEHEHUU
KMHETUYECKOW dHEPruu

16

[ToTenuuanbHas SHEPTUS.
[ToTennmanpHas SHEPTUS YIPYTO
ne(OpMUPOBAHHO MPYKUHBI.
[ToTennmanpHas YHEPTUs TeIa BOJIU3U
MMOBEPXHOCTU 3eMITH

17

[ToreHnanbHble U HEMOTEHIIMATbHbIE
cuiibl. CBsI3b pabOTHI
HEMOTEHIUATbHBIX CHJI C U3MEHEHHEM
MEXaHUYECKOM SHEPTHH CHCTEMBI Tell.
3aKOH COXpaHEHHs MEXaHUYECKOM
SHEprun

18

JIaGoparophas pabota Nel
«HccnenoBanue cBsizu pabOTHI CHITBI C
M3MEHEHHEM MEeXaHUUYECKOW IHEPTUU
TeJa Ha MMPUMEPE PACTSIKCHHS
PE3HHOBOTO JKI'yTa

19




KonrtponsHas padora Ne2 o reme
«/lnnamuka. 3aKOHBI COXpaHEHHS B
MEXaHHUKE»

20

MOJIEKY
JIAPHAS
OU3UKA
"
TEPMOJ]
WHAMMK
A

OCHOBHBIE TIOJIOKEHUST MOJICKYIISIPHO-
KHHETUYECKOW Teopun. bpoyHOBCKOe
newkenue. b dysus. Xapakrep
JBUKCHHSI U B3aMMOJICHCTBUS YaCTHI]
BeriecTBa. MoJieu CTPOCHUS Ta30B,
KHUJIKOCTEH U TBEPIBIX TEI

21

Macca monexyn. KonnyectBo
BemiectBa. [locTostHHAs ABoraapo

22

TemnoBoe paBHOBecue. TemnepaTtypa u
e€ uzmepenue. lllkana remneparyp
Henscns. M peansuelii raz B MKT.
OcnosHoe ypaBHeHne MKT

23

AOcoiroTHast TeMIiepaTypa Kak Mepa
CpeaHel KHHETUYECKOM dHEPruun
JIB>KEHUS MOJIEKYJI. Y paBHEHHUE
MenaeneeBa-Knanelipona.

24

3axoH JlanpToHa. ['a30BbIe 3aKOHBI

25

Pemenue 3agad mo reMe "I'a30BbIe
3aKOHEI"

26

W3onpoueccs! B M1€aIbHOM ra3e U ux
rpaduyeckoe npeacTaBieHue

27




JlaboparopHas pabota Ne2
«MccnemoBanue 3aBUCMOCTH MEXKTY
napaMeTpamM# COCTOSIHHS
Pa3peKEHHOTO ra3a»

28

KontponsHas padora Ne3 o reme
"MonexymsipHas Gpusuka'

29

BuyTtpennsis sHeprus
TEPMOJUHAMUYECKON CUCTEMBI U
crnioco0Obl e€ n3mMeHenus. Konngectro
TEIUI0ThI U paboTa. BHyTpeHHss
SHEpIus 0JJHOATOMHOIO UEaIbHOI0
rasa

30

Bunsl Tenonepenaun

31

VaenpHas TEI0EMKOCTE BEIISCTBA.
KonnuecTBO TEmIOTHI Ipu
TEIJIornepeaayc. AI[I/Ia6aTHBII>'I Imponecc

32

HepBBIfI 3aKOH TCpMOJUHAMHUKHU U €TI0
MMPUMCECHCHUC K U30IIponeccamM

33

HeoOpaTtumocTh po1ieccoB B MpUpoie.

Bropoii 3ak0H TepMOIMHAMUKHN

34

[Tpunmun nevicteus u KT/ TenmoBoi
MAaIIUHEI

35

uxn Kapno u ero KIT/I

36




DKosorunyeckue mpoodIeMbl
TETIOIHEPTETUKH

37

KontponsHas padora Ne4 o reme
"OCHOBBI TEPMOAVMHAMUKH"

38

[TapooGpa3oBanue U KOHIEHCAITHS.
Hcnapenune u kurenue

39

AOCONIOTHAS U OTHOCHUTEILHAS
BJIA’JKHOCTB BO3yXa. HacrelimeHnnprit mnmap

40

TBépnoe Teno. Kpucraminueckue u
amopdHbIe Teaa. AHU30TPOIIUS CBOMCTB
KpUCTaAIIOB. JKHIKUE KPUCTAILIIBI.
CoBpeMeHHbIE MaTepHalIbl

41

[naBneHue U KpUCTATUTU3ALIMSL.
VY enpHas TenuoTa niaBJIeHus.
Cybnumarus

42

VYpaBHeHUE TEIJIOBOTO OanaHca

43

Pemenue 3amau mo teme "YpaBHeHue
TeTI0BOTO Oastanca"

44

JJEKTP
OJIMHAM
AKA

OnexTpu3anus Tei. JIEKTPUIECKUI
3apsan. JlBa BuJa 3JIEKTPUYECKUX
3apsanoB. [IpoBOOHUKY, TUANEKTPUKH U
MOJIYTIPOBOTHUKH. 3aKOH COXPaHEHUS
JIEKTPUUYECKOTO 3apsizia

45




B3aumopeiictBue 3aps10B. 3aKOH
Kynona. To4euHblil 2JIeKTpUYECKUI
3apsi.

46

Hanpsi»k€HHOCTB 3JIEKTPUYECKOTrO MOJIS.
[IpuHnun cyneprno3unumn
AJIEKTPUYECKUX Mojel. JInnun
HaANPSHKEHHOCTH

47

Pabota cui1 2J1eKTpOCTaTHYECKOTO MOJISL.

Tlorenuuain. Pa3HoCTh NOTEHIIMATIOB

48

HpOBOI[HI/IKI/I " IUSJICKTPUKHU B
QJICKTPOCTATUYCCKOM II0JIC.
HI/ISHGKTpI/I‘ICCKaH IMPpOHUIACMOCTDb

49

DNEeKTPOEMKOCTb.
Konpnencarop.OnekTpo€MKOCTh
IJIOCKOTO KOHAEHCAaTopa. DHeprus
3apsHKEHHOT0 KOHAEHCAaTOopa.

50

JlabopaTtopHas pabota Ne3 "N3mepenue
ANEKTPOEMKOCTH KOHJeHcaTopa"

51

[IpuHIMIT NENCTBUS U IPUMEHEHNE
KOHJIEHCATOPOB, KOIMMMPOBATHLHOTO
amnmnapara, CTpyHHOro npuHTepa.
DIeKTpoCcTaTUYECKas 3allnTa.
3a3eMIIeHHe AIIEKTPOIpruOOPOB

52

KonTponbnas padota Ne5 mo teme
"Onektpocraruka"

53




DNEeKTPUUECKUN TOK, YCIOBUS €r0
cymiectBoBaHus. [10CTOAHHBIN TOK.
Cuna toka. Hanpsxenue.
Conporunenue. 3akon Oma aJist
y4acTKa Ienu

54

HOCHGHOB&TCJ’IBHOG, napajICJIbHOC,
CMCHIAaHHOC COCANHECHUE ITPOBOAHHUKOB.

55

JlabopaTtopHas padora Ne4 «3yuenue
CMEIIIaHHOTO COSAMHCHHUSI PE3UCTOPOBY

56

PaboTa 1 MOUTHOCTB IIEKTPHUECKOTO
Toka. 3akoH Jlxoyns-Jlenna

57

3akon OMa 715l TOJTHOM (3aMKHYTOM)
anekTpudeckon nenu. Koporkoe
3aMBbIKaHHE.

58

JlabopaTtopHas pabota Ne5 «M3mepenue
OJIC uCTOYHHKA TOKA B €TO
BHYTPEHHETO COMPOTHUBICHUS

59

DNeKTpOHHAs TPOBOIUMOCTE TBEPIIBIX
METaJuIoB. 3aBUCUMOCTb
CONPOTHUBJICHHS METAIIJIOB OT
TemnepaTypbl. CBEpXITPOBOANMOCTD

60

DJIEKTPUYECKUH TOK B BAKyyMe.
CBoliCTBA 3JIEKTPOHHBIX ITYYKOB

61

[TonmynpoBOIHUKH, UX COOCTBEHHAS U
IIpUMECHas MPOBOAUMOCTh. CBOMCTBA
p—n-nepexona. [lonynpoBoaHUKOBBIE

62




PUOOPHI

DJIEKTPUYECKUH TOK B paCTBOpaX U
pacrmiaBax 3JeKTPOJIUTOB.
DNEKTPOIUTUYECKAS AUCCOLUALIMS.
DneKTpoan3

63

DNEeKTPUUECKUN TOK B ra3ax.
CamocrosiTenbHbIN 1
HECaMOCTOSTENbHBIN pa3pan. MosHus.
[Tnazma

64

DnexTpuueckue npudopsl U yCcTpoiicTBa
U UX IPAKTUYECKOE IIPUMEHEHHUE.
[IpaBuna TexHUKH 6€30aCHOCTH

65

KonTponbHas padota Neb no teme
«INEKTPOIUHAMHKAY

66

IHOBTOP
EHUE

O6o0maromuii ypok mo temam 10
KJlacca

67

O6o06maromuit ypok no temam 10
KJacca

68




11 KUIIACC

Haumenona |KTII o ¢pusuke 11
HUE KJ1acc
IIpenmer |Dusuka
IIpenonasa |[IaBnoBa TarbsHa YHuBepcaibHbIe yueOHbIC
TEIb AnekcanapoBHa nevicteus (YY)
Haumenona |llenn |3nate/m|YMmers |Tema ypokos Howme|llens | Xon Jlomarirae |mpeaMeTHbI |MeTanpe [TMYHOCTH |J1a [pakT
HUE pazzien [oHuMaT p ypoka |ypoka € 3a/1aHue (e METHBIE |bI€ H
paznena a b YPOK
a

JJIEKTP [TocTossHHBIE MArHUTBI U UX 1
OAUHAM B3auMOJIeicTBHE. MarHuTHOE ToJIE.
HUKA Bexkrop MarHuTHON MHAYKIUU. JInHUK

MarHuTHON MHIYKIIUH

MaruuTtHoe 1nose NpoBOJHHKA C 2

TokOM. OnbIT DpcTeaa.

B3anmopeiicTBre mpOBOJHUKOB C

TOKOM

JlabopaTtopHas padota Nel «3yuenue 3

MAarHUTHOTO TOJISI KATYIIKH C TOKOM

JleficTBMe MarHUTHOTO TTOJIS Ha 4

MPOBOJHUK ¢ TOKOM. Cuita Ammepa.
JlabopaTtopHas pabota Ne2
«HccnenoBanne neMCTBUS
MTOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM»




JlelicTBME MarHUTHOTO TTOJIS Ha
JBUKYILYIOCS 3apSKEHHYIO YaCTHILY.
Cuna Jlopennia. Pabota cumbl
Jlopenna

DOnekrpomMarauTHas HHAyKIUs. [loTok
BEKTOpa MarHuTHOM uHAyKIuu. IJ1C
WHJYKIKU. 3aKOH 3JIEKTPOMArHUTHOM
unaykuun Dapanes

JIaboparopHast pabora Ne3
«HccnenoBanue SBICHUSI
3HeKTpOMaFHHTHOﬁ HHIAYKIOUN)

NunykTUBHOCTD. SIBIICHUE
camonnaykiuu. IJ1C caMouHyKIuu.
DHeprusi MarHuTHOTO TOJIsl KAaTYIIKU C
TOKOM. DJIEKTPOMarHuTHOE 10Jie

TexHu4eckue ycTpoucTBa U UX
IIPUMEHEHHUE: IOCTOSTHHBIE MATHUTHI,
3JIEKTPOMArHUTHI, JIEKTPOABUTATENb,
YCKOPUTEIIN JIEMEHTAPHBIX YACTHII,
VHJYKIIMOHHAs [1€Yb

O6o06maromuit ypok «MarautHoe
noJjie. DIICKTPOMArHUTHAS HHIYKITHS)

10

KontponbHas padora Nel no reme
«MarauTHoe mnoie.
DNEKTPOMarHuTHas MHIAYKIHSD)

11

KOJIEBA
HUA U
BOJIHBI

CB0OOIHBIE MEXAHUYECKIE
kosebanus. 'apmMoHndeckue
KoseOaHus. YpaBHEHUE
TapMOHHYECKHX KoJeOaHui.
[IpeBpatienue sHepruu

12




JIaboparopHast pabora Ned
«MccnenoBanue 3aBUCHMOCTH
MeproJia MajibiX KojieOaHuii rpy3a Ha
HUTHU OT JUIMHBI HUTH U MAcChl IPy3a»

13

Konebartenbublii KOHTYp. CBOOOIHBIE
AIIEKTPOMAarHUTHBIE KoJieOaHUs B
U/ICILHOM K0JIe0aTeIbHOM KOHTYpE.
AHanorus Mexmay MeXaHH4eCKUMH U
BHGKTpOMaFHHTHBEHIKOHe6aHHﬂMH

14

®opmyna Tomcona. 3akoH
COXpaHEHUs SHEPTHH B UJI€AJILHOM
KoJ1e0aTeIbHOM KOHTYpe

15

[IpencraBneHue o 3aTyXaroNmx
KoseOaHusX. BeIHYKICHHBIC
MeXaHHYeCKHe Konebanus. Pe3onanc.
By K ICHHBIC 3JIEKTPOMAarHUTHBIC
KoJe0aHus

16

[lepemennsblit Tok. CUHYCOUJAIbHBIN
IepEMEHHBIN TOK. MOIIHOCTH
MEPEMEHHOTO TOKA. AMIUTUTYTHOE 1
JICHCTBYIOILEE 3HAYEHHUE CUIIBI TOKA U
HANPSHKEHUS

17

Tpancdopmarop. [IpousBozacrtso,
nepenavya u norpedieHue
JJIEKTPUYECKON SHEPTUU

18

Y CTpoHUCTBO U MPAKTHYECKOE
[IPUMEHEHHUE DIIEKTPUYECKOTO 3BOHKA,

reHeparopa NepeMeHHOr0 TOKa, JTMHHI

QJICKTpOonepcaav

19

DKOJIOTMYECKUE PUCKU ITPU
IIPOU3BOJICTBE JIEKTPOIHEPTUU.
Kynbrypa ncnonb3oBanus

20




3JIEKTPOSHEPTUHU B IOBCEIHEBHOM
KU3HU

MexaHuyecKkue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. Cxkopoctsb
pacnpocTpaHEHUs U JJTMHA BOJIHBI.
[lonepeuHble U IPOJOJIBHBIE BOJIHBI

21

3Byk. CKOpOCTb 3ByKa. ' poMKOCTh
3ByKa. Beicora ToHa. TemOp 3Byka

22

DNEeKTpOMarHUTHbIE BOJIHBI, UX
cBoKcTBa U cKopocTk. [lkana
AIEKTPOMArHUTHBIX BOJIH

23

[TpuHIMIIBI paIKOCBS3U U
TeneBuieHus. Pa3Burue cpeacTs
cBa3u. Pagnonokanus

24

Kontponbnas padota No2 «Konebanus
Y BOJIHBI»

25

[IpssmonnHENHOE pacpoOCTpaHEHHE
CBETa B OJTHOPOJHOM CpeeE.
Todeunblil ICTOUHUK cBeTa. JIyd
CBETa

26

OtpaxkeHue cBeTa. 3aKOHbI OTPAKEHUS
csera. [locTpoeHne nzo0paxeHuii B
IJIOCKOM 3€pKaJie

27

[Ipenomnenue csera. [lonnoe
BHYTpeHHee oTpaxeHue. [IpenenbHbli
YT OJI ITOJTHOTO BHYTPEHHETO
OTpaKEHUS

28

JlabopaTtopHas pabota «3mepenne
MOKa3aTessl MPETOMIICHHS CTEKIIa

29

JIunzsl. [locTpoenue n3obpaxxeHuil B
nuH3e. Popmysia TOHKOM JIMH3HI.

30




VYBeauueHune JUH3bI

JlaboparopHast pabota Ne5
«HccnenoBanue cBOUCTB
M300paXKEHUI B TMH3AX)

31

Hucnepcus cera. Cl0KHBIN COCTaB
6enoro ceera. LIer. JlaboparopHas
pabota Ne6 «Habmroaenue qucnepcuu
CBETa»

32

Nutepdepennus ceta. udpakus
ceta. [luppakuuonHas pemeérka

33

[TonepedHOCTH CBETOBBIX BOJIH.
[Tonapuzanusa ceera. Onruyeckue
npuOOPHI M YCTPOHCTBA U YCIOBUS MX
6€3011aCHOT0 PUMEHEHUS

34

KonTponbnas padorta Ne3 no teme
«OnTuka»

35

OCHOBBI
CHELIUA
JHbHOHU
TEOPUU
OTHOCH
TEJIbHO
CTH

I'panuipl TPUMEHUMOCTH
KJIaCCHYECKOW MexaHuKH. [locTynarsl
CIELIMAJIBHOM TeopHun
OTHOCUTCJIIBHOCTHU

36

OTHOCHUTEILHOCTD OOTHOBPEMCHHOCTH.
33MCI[J]CHI/IC BPEMCHHU U COKpAIICHUC
JJINHBI

37

DHeprusi ¥ UMNYJIbC PEISITUBUCTCKOMN
JACTHIIBI.

38




CBs13bp Macchbl € 3HEpPTUEN U
UMITYJILCOM. DHEPIHUs TIOKOS

39

KBAHTO
BASA
OU3NKA

®otonsl. Dopmyna [Inanka. Jueprus

Y UMITYJIbC (OTOHA

40

OTKpBITHE U HCCIICIOBAHNE
dorordpdekra. OnwiTer A. T
CroneroBa

41

3akoHbl porodddexra. YpaBHEHHE
DitHirelHa 11 potodrdpdexra.
«Kpacnas rpanuma» dhorodddekra

42

JlaBnenne cBera. Onbiter I1. H.
JleOeneBa. XuMHU4ECKOE JeiiCTBUE
CBETa

43

TexHuueckue ycTpoicTBa u
MPAKTUYECKOE TIPUMCHEHHE:
¢dboTorIeMEHT, POTOAATUHK,
coJIHeUHas OaTapesi, CBETOIUO]T

44

Pemienue 3amad mo teme «IIEMEHTHI

KBAHTOBOU OIITUKN)

45

Monens atoma Tomcona. OnbITE

Pesepdopma mo paccesHHIO 0-4aCTHIL.

HnaHeTapHa;I MOZCIb aToOMa

46

[Tocrynater bopa. U3nyuenne u

norjoiieHrue GOTOHOB MPH MEPEXOe

aToMa ¢ OJHOTO YPOBHS SHEPTUU HA
JIpyrov. Buasl ciekTpos

47

BoimoBble cBoiicTBa YacTHIl. BoTHBI

ne bpoinst. KopnyckynsipHo-
BOJTHOBOM nyann3M. CIIOHTaHHOE U

48




BBIHYXXJICHHOC U3JTYyUYCHUC

OTKpbITHE PaAMOAKTUBHOCTH. OIBITHI
Pesepdopaa no onpexnenenuio cocrasa
PaaOaKTHBHOTO M3ITYYCHHUS

49

CgoiicTBa anb(da-, 6era-, ramma-
u3nydYeHus. Biusnue
paI[I/IoaKTI/IBHOCTI/I Ha JKX1BBIC
OpraHUu3MbI

50

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otonsl. Anbga-pacnaf.
DNEKTPOHHBIM U NO3UTPOHHBIN OeTa-
pacnaz. 'aMma-usiyuenue

51

DHeprus CBS3M HYKJIOHOB B sifpe.
SnepHble peakiuu. SIaepHbId peakTop.
[IpoGnemsbl, MepCreKTHBHI,
9KOJIOTHYECKUE aCTIEKThI SIEPHOMN
JHEPTeTUKU

52

DneMeHTapHbIe YacTUlbl. OTKpBITHE
MO3UTpoHAa. MeToibl HAOMIOACHUS U
pErucTpanmy 3JIEMEHTAPHBIX YACTHIL.
Kpyrisbiii cton «®yHnameHTanbHbIe
B3anmMoaercTBUd. EMUHCTBO
(bu3nUeCKOil KapTUHBI MUPAY

53

KonTponbnas padota Ne4 o teme
"KBanToBas ¢puzuka"

54

SJIEMEH
ThbI

ACTPOH
oMM n
ACTPO®D

Bun 38é3nH0r0 HeOa. Co3Be3nus,
SIPKHE 3BE3/IbI, TUTAHETHI, UX BUIUMOE
newkenne. CoiHeyHas cucTeMa

55




N3UKHU

Connne. ConHeuHass aKTHBHOCTb.
Ncrounuk sHeprun ConHua v 3BE3]1

56

3BE3/bI, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/IbI TNIABHOM
MOCJIeI0BaTeIbHOCTH. BHyTpeHHee
cTpoenue 3BE311. COBpeMEHHbIE
MIPEACTABJICHUS O MPOUCXOKICHUU U
spoonru CoJHIIa U 3BE3]

57

Muneunsiii [1yte — Hama I'anakTuka.
ITonoxxenne n nBuxenne CosHLa B
lNanaktuke. ['anmaktuku. Y€pHbIe ABIPHI
B pax T'aJaKTUK

58

Bcenennas. Pa3z0Oeranue rajakTHK.
Teopus bonpmoro B3peIBa.
PennkroBoe uznyudenue.
MeraranakTuka

59

HepemeHHHe HpO6J’ICMH ACTPOHOMUU

60

KontponbHast pabota Ne5 o reme
«JIeMEHThI aCTPOHOMUH U
acTpo(U3UKI»

61

Ponb pusuku u actpoHomuu B
HKOHOMHYECKOH, TEXHOJIOIMYECKOH,
COLIMAJIbHOW U 3TUYECKOM chepax
JeSITeTbHOCTH YeJIOBEKa

62

Ponb 1 MecTo (pU3HKHU U aCTPOHOMUHU
B COBPEMEHHO! Hay4YHOHN KapTUHE
MHpa

63




Pone ¢pusnueckoii Teopun B
(bOopMUpOBaHNY MTPECTABICHUN O
¢$u3nvecKoil KapTUHE MUpa

64

Mecto ¢u3ndecKoil KapTUHBI MUPa B
o01IeM psiy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJICTABICHUI O IPUPOJIE

65

O6o06maromuit ypok mo temam 11
Kjacca

66

O6o0maromuii ypok o temam 11
KJlacca

67

O6o0maromuii ypok o temam 11
KJlacca

68




YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA3OBATEJIbHOI'O
IMPOILECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIJI51 YYEHUKA

1. ®usuka, 10 kmace/ Mskumes I'.41., byxosues b.b., Corckuit H.H. mon penakmueit
[MapdentreBoit H.A., AkunonepHoe o6mectBo «M3natensctBo «IIpocBemenuey

2. ®usuka, 11 kimace/ Msaxumes I'.4., Byxosues b.b., Corckuit H.H. nox penakuueit
[MapdentreBoit H.A., AkunonepHoe o6mectBo «M3natensctBo «IIpocBemenuey

METOJINYECKHUE MATEPHUAJIBI 1J151 YUUTEJIA
1. ®usuka, 10 kirace/ Msxumes I'.41., Byxosues b.b., Corckuit H.H. oz
penakiueii [TapdentreBoit H.A., AkinonepHoe o0miecTBo «M31aTenbCTBO
«IIpocBemienue»
2. ®usuka, 10 kimace/ Msakumes I'.41., Byxosues b.b., Corckuiit H.H. oz

penakuueit [lapdpentreBoit H.A., Akninoneproe odmectBo «M3naTenbcTBO
«IIpocseuienue»

3. ®usuka. 3agaunuk. 10—11 kmacesl/ A.I1.PeimkeBud, M. «/Ipodar

4. Coopuuk 3a1a4 no ¢pusuke s 9-11 kmaccos/ I'.H. Cremanosa, M.
«IIpocsemenune»

5. ®usuka. 10 xmacc. Aunakrnueckue marepuaisl/ A.E.Mapon, E.A.Mapon, M.

«dpoda»
6. ®uzmka. 11 kimace. Iumaktnueckue marepuaisl/ A.E.Mapon, E.A.Mapon, M.

«dpoda»
HUDPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://resh.edu.ru/subject/28/10/

https://resh.edu.ru/subject/28/11/

https://myschool.edu.ru/

KOHTPOJIbHO-USMEPUTEJIBHBIE MATEPHUAJIbI
Kontponbnas padora Nel no teme «Kunemarukay (nmpumepnas) 10 kimace

1. VYcraHoBuTE COOTBETCTBHE MEXKIy IapamMeTpaMu JBI)KEHHS W YpaBHEHUSIMHU, HX
OIMCBIBAIOLINMH, JJIs1 PABHOYCKOPEHHOT'O JBM)KEHUS 0€3 HaualbHOM CKOPOCTH.

A) Koopaunara 1) xy+ vt

¢ B) Cxopocthb 2) vy +at

i 3 v-t

; 4) xo+ %at2
‘ 5)a-t

2. B ogHOM HampaBieHMHM M3 OJHOM TOYKM OJHOBPEMEHHO HAyalM JIBUTAThCS JBa Tela:
TIepBOE — C TIOCTOSHHON CKOPOCTBIO 5 M/C, BTOPOE — C TOCTOSIHHEIM YCKOpEHHeM 2 M/c2.
Omnpeznenure CpeAHIO CKOPOCTh BTOPOrO TeJa A0 TOIO MOMEHTA, KOT/1a OHO JIOTOHUT IEPBOE
TEJIO.


https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/11/
https://myschool.edu.ru/
https://myschool.edu.ru/

3. Teno 3amyckarOT BEPTHKAIBHO BBEPX €O CKOpocThio 50 M/c. Ha kakoil BBICOTE CKOPOCTH
tena Oynet paBHa 30 M/c ¥ HanpaBjeHa BEPTHUKAIbHO BHU3?

4. Kak u3aMeHUTCs JalbHOCTh MOJIETA Tea, OPOIIEHHOTO TOPHU30HTAIBHO ¢ OOJIBIION BBICOTHI,
€CJIN €r0 CKOPOCTb YBEIMYUTH B 2 paza’?

1) ymenbLnTCs B 2 pasza; 2) yMEHbIIUTCS B 4 pa3a; 3) He U3BMEHUTCS; 4) yBEJINYUTCS B 2
pasa; 5) yBenuuutcs B 4 pasa.

KonTponbnas padota Ne 3 mo reme «Onrtukay (mpumepHasi) 11 kmacc

1. Onpenenutp, Ha KaKOH Yroi OTKJIOHSETCS CBETOBOM JIy4 OT CBOETO IIEPBOHAYAIBHOIO
HanpaBJIeHUs TIPH Mepexo/e U3 Bo3ayxa B Boay (N = 1,33), ecnu yron nagenus pasen 80°,

2. IlocTpouTh U onucaTh N300paKEHUE B TOHKOW COOMPAIONIEH JIMH3E, €CITH MTPEIMET
HAXOJUTCSI MEXKAY ONTUYECKUM IIEHTPOM U (DOKYCOM JTHH3BI.

3. Ilpu momoty TUH3BI ¢ HOKYCHBIM pacCcTOSHUEM 18 cM moydeHo n300paskeHue mpeamera
Ha 3KpaHe, yJaieHHoM oT JuH3bl Ha 0,9 M. Ha kakoMm paccTOossHUM OT TUH3bI HAXOIUTCS
npeameT?

4. llepuon nudpakunonHou pemetku 0,003 mm. HaiiTu 1nmuHy BOJIHBI MOHOXPOMATHYECKOTO
CBeTa, MaJJalolIero Ha PEIIETKY, €CIU YIoi MEKIY ABYMsI CIIEKTPaMU TPEThEro Nopsiaka
pasen 10°.
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