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HNOACHUTEJIBHAS 3AITUCKA

[Iporpamma 1o ¢usnke 6a30BOr0 ypoBHS HA YPOBHE CPEIHETO OOIIero o0pa3oBaHus pazpaboTaHa
Ha OCHOBE TOJIOKEHUH U TpeOOBaHUH K pe3ysibTaTaM OCBOEHHUSI OCHOBHOM 00pa30BaTEIbHON MPOrpaMMBl,
npeacraBieHHbIXx B PI'OC COO, a taxxke ¢ yuérom (denepanpbHO pabodeld MporpaMMbl BOCITUTAHUS H
KOHIIENIINKM TIpernojaBaHus ydyeOHoro mnpeamera «®Dusnka» B 00pa30BaTeNbHBIX OPraHU3AIMSIX
Poccuiickoii @enepanuu, peain3yonux OCHOBHbIE 00pa30BaTeIbHbIE IPOIPAMMBI.

CopepxaHue MporpaMMbl MO (U3MKE HaMpaBlieHO Ha (POPMHUPOBAHHME ECTECTBEHHO-HAYYHOU
KapTUHBI MHUpa oOyuatonuxcsi 10—-11 kimaccoB mpu oOydeHnu ux Gpu3nke Ha 6a30BOM ypOBHE Ha OCHOBE
CHCTEMHO-/IesATeNIbHOCTHOTO nojxoAaa. IIporpamma no ¢usuke coorserctByet TpedoBanusm @I'OC COO
K TUTAaHUPYEMBIM JIMYHOCTHBIM, TMPEAMETHBIM M METalpPEAMETHBIM pe3yJibTaTaM OOYYEHHs, a TakKxKe
YYUTBHIBACT HEOOXOIUMOCTh pPEaTU3alMi MEXKIPEIMETHBIX CBs3el (DM3UKH C €CTECTBEHHO-HAYyYHBIMHU
y4eOHBIMU TIpeMeTaMu. B Hell onpenenstoTcsi OCHOBHBIE IeNIM U3y4eHUs (PU3MKU Ha YPOBHE CPEIHETrO
obmero oOpa3oBaHMs, IUIAHUPYEMbIE pE3yJNbTaThl OCBOEHUS Kypca (U3UKHU: JIUIHOCTHBIC,
MeTarpeIMeTHbIE, TpeAMETHbIE (Ha 6a30BOM ypOBHE).

[Tporpamma no usmke BKIIOYAET:

. IUTAaHUPYEMBIE PE3yJbTaThl OCBOCHUS Kypca (U3MKM Ha 0a30BOM ypOBHE, B TOM YHCIE
MpeIMeTHBIC Pe3yIbTaThl IO TOJaM O0yUYEHUS;

. cojJiep;kaHue yueoHoro npeamera « @u3uka» mo rogam o0ydyeHUs..

Odu3uka Kak Hayka o HauOosiee OOLIMX 3aKOHAX MPHUPOJBI, BBICTyHass B KayecTBE y4eOHOIo
mpeaMeTa B IIKOJE, BHOCHT CYIIECTBEHHBIH BKJIAJ B CHUCTEMY 3HaHHH 00 OKpYy)KaloIlleM MUpe.
[konpHBIA Kypc (U3MKH — CHUCTEMOOOPA3YIOUINI Il €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB,
MOCKOJIBKY (PM3MUECKUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBJICHUHN, U3y4aeMbIX XUMHUEH, OUOIOTHEH,
¢dbusmgeckoit reorpadueit u actpoHoMuel. Mcronp30BaHe M aKTUBHOE TTPUMEHEHNE (DU3UICCKUX 3HAHUN
OTpesieNisieT XapaKkTep M pa3BUTHE Pa3HOOOPa3HBIX TEXHOJOTHMH B cdepe SHEPreTUKU, TPaHCIOPTa,
OCBOCHHSI KOCMOCA, TOJIYYEHHs] HOBBIX MATE€pUAJOB C 3aJlaHHBIMU CBOMCTBaMU U Jpyrux. M3ydeHue
(U3UKM BHOCUT OCHOBHOM BKJIaJ B JOPMHUPOBAHUE €CTECTBEHHO-HAYYHON KapTHHBI MUpPa 00yYaromuXxcs,
B (OpPMHpPOBAHHE YMEHHI MPUMEHATh HAyYHBIH METOJ| MO3HAHWS TPH BBIMOJHEHUU HMH yYeOHBIX
HUCCIIEIOBAHUHN.

B ocHOBy Kkypca ¢usuku ans ypoBHSA cpeiHero oOmiero oOpa3oBaHMs TOJIOKEH pPsi HICH,
KOTOpPbIE MOXKHO pacCMaTpUBAaTh KaK MPHUHIIUIIBI €0 MOCTPOCHHUS.

Hoes yenocmnocmu. B cOOTBETCTBUM C HEW Kypc SBISI€TCS JIOTUYECKH 3aBEPIIEHHBIM, OH
COJICP’KUT MaTepual U3 BCeX pa3felioB (U3MKH, BKIIOYACT KaK BOIMPOCHI KIACCUYECKOM, TaKk U

COBPEMEHHOU (PU3UKH.



Hoes cenepanuszayuu. B cOOTBETCTBHMM C Hell MaTepual Kypca (U3MKH OOBEAMHEH BOKPYT
¢usnueckux Teopuil. BeaymmMm B Kypce sBisieTcst (OPMHpPOBAHHE MPEICTABICHUNA O CTPYKTYPHBIX
YPOBHSIX MaTe€pUH, BEIIECTBE U IMOJIE.

Hoes cymanumapuzayuu. EE peanuzanus npearnonaraeT MCMOJIb30BaHUE TI'yMaHUTapHOTO
noTeHIManta GU3NIeCcKoil HayKH, OCMBICIIEHUE CBSI3U pa3BUTHs (U3UKU C pa3BUTHEM OOIIECTBA, a TAKXKe
C MHUPOBO33PEHYECKIMHU, HPAaBCTBEHHBIMH U 3KOJOTMYECKHUMHU MPOOIeMaMHu.

Hoes npuknaownoti nanpaenennocmu. Kypc ¢usumku mnpeanonaraeT 3HAaKOMCTBO C IIMPOKUM
KPYTrOM TEXHMYECKHUX U TEXHOJOTUYECKUX MPHJIOKEHNN N3YUYEHHBIX TEOPUH U 3aKOHOB.

Hoes sxonoeuzayuu peanusyeTcs MocpeiCTBOM BBEICHHS SJIEMEHTOB COJCPKAHUS, TTOCBAIIEHHBIX
HKOJIOTHUECKUM TMPOOJIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C Pa3BUTHEM TEXHHKH U TEXHOJIOTHH, a
Takke 00CYyKJeHHsI MPoOJIeM palOHaIbHOTO MPUPOIO0NOIB30BaHUS U DKOJIOTHYECKONW O€301MacHOCTH.

CrepHEBBIMH JIEMEHTaMU Kypca (U3UKU Ha YPOBHE CPEJHEro o0Iero oopa3oBaHus SIBISIOTCS
¢usnueckue teopuu (HopMUpOBaHHE NMPEICTABICHUH O CTPYKType HMOCTPOCHHUs (PU3MUYECKOW TEOpHH,
ponu pyHIAMEHTATBHBIX 3aKOHOB M MPUHIIMIIOB B COBPEMEHHBIX MPEACTABICHUSIX O MPHUPOJIE, TPAaHUIIAX
MPUMEHUMOCTH TEOPUH, /IJISl OTIMCAHUSI €CTECTBEHHO-HAYYHBIX SBJICHUH U MPOLIECCOB).

CuCTeMHO-IeSTETbHOCTHBIM TOAX0 B Kypce (QU3MKH peanusyercs NpexJae BCero 3a CYET
OpraHu3alMy SKCIIEPUMEHTAIBLHOM AedaTenbHOoCTH oOyuatomumxcs. [Jns 6a30Boro ypoBHs Kypca (pU3HKH —
3TO UCTIOJIB30BaHUE CHCTEMBI (DPOHTATBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB U J1ab0OpaTOPHBIX padoT,
KOTOpBIE B MporpamMme no (u3uke oObeIUHEHbl B OOLIUI CIHMCOK YYEHHMUYECKHUX MPAKTUYECKUX PadoT.
Bbinenenne B yka3aHHOM IiepedHe JIaOOpaTOpHBIX padOT, MPOBOJAMMBIX MAJISI KOHTPOJIS M OLEHKH,
OCYIIECTBIISICTCS YUYACTHUKaMHU 00pa30oBaTeIbHOTO MPOLECcca UCXO0/Is U3 OCOOCHHOCTEH MIIaHUPOBAHUS U
ocHameHust kabuHera ¢usuku. Ilpu sTOoM obOecneumBaeTcs OBIAZCHHUE OOYYAIOIIUMUCS YMEHHUSIMHU
MIPOBOANTH KOCBEHHBIE M3MEPEHHUS, HCCIEAOBAHUS 3aBUCUMOCTENH (DPM3MYECKUX BEIUYMH M MOCTAHOBKY
OIIBITOB IO MPOBEPKE NMPEATIOKEHHBIX THIIOTES.

Bonpinoe BHMMaHuE yAenseTcsl PEIICHUIO pacdE€THBIX M KayeCTBEHHbIX 3ajad. [Ipum srtom ans
pacu€THBIX 3a7a4 TNPHOPUTETOM SBIAIOTCA 33Jaydl C SBHO 3aJaHHOW (DU3WYECKOH MOJEIbIO,
MO3BOJIAIOIINE IPUMEHATh U3yUYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJIHOTO pasjiena Kypca, Tak U
UHTETPUPYS 3HAHUS U3 Pa3HBIX pa3ieioB. [[j1s Ka4eCTBEHHBIX 3a1a4 MPUOPUTETOM SIBIISIOTCS 3aaHUs Ha
OObsSICHEHHE NPOTEKaHUs (PU3MUECKUX SBICHUH M TPOLIECCOB B OKPYXAlOIIEH XU3HH, TpeOyromue
BbIOOpa (PU3HUECKON MOJIENN JJISl CUTYalluH MPaKTHKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpeboBanmsimu OI'OC COO k maTtepuasbHO-TEXHHUUECKOMY O0OECIIeUeHHUIO
y4ebHOoro npotecca 0a30BbIil ypOBEHb Kypca (PM3UKU Ha YPOBHE CPEIHEro o0IIero o0pa3oBaHusl J0JKEH
U3y4aTbCs B YCIOBHSX MPEIMETHOro KabMHeTa (M3MKU WM B YCIOBHSX WHTETPUPOBAHHOIO KaOWHeTa

NPEMETOB E€CTECTBEHHO-HAyyHOro IuKiIa. B kaOuHere ¢u3ukm 1M0MKHO OBITH HEoOXOoAMMOe



nabopaTopHoe 00OpyZOBaHHE JUIsl BBIIOJHEHUS YKa3aHHBIX B IMporpamMme Mo (U3MKe YUYEHHUECKUX
MPaKTUYECKUX pabOT U AEMOHCTPALUOHHOE 000y 10BaHHUE.

JlemoHcTpanoHHoe 060pyoBaHue (POPMHUPYETCS B COOTBETCTBUM C MPUHIIUIIOM MHUHUMAaIbHON
JOCTaTOYHOCTH U OOeCrHeyrBaeT IOCTAaHOBKY IEPEUUCIIEHHBIX B HpOrpaMMe Mo (HU3UKE KIHOYEBBIX
JEMOHCTPALUKA Ul  HCCIENOBAaHUS M3yYaeMbIX SIBIEHHMM M  IPOLIECCOB, SMIHUPUYECKHX U
(byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX TIPUMECHEHU.

JlaGoparopHoe oOOpyaOBaHUE I YYEHMUYECKHUX NPAKTHYECKHUX padoT ¢opmupyercss B BHIE
TEMaTUYEeCKUX KOMIUIEKTOB M OOecreuuBaeTcs B pacdyére OAHOTO KOMIUIEKTa Ha JABYX OOYYarOLIMXCS.
TemaTuueckrue KOMIUIEKTHI J1a00paTOpPHOro 000PYAOBAHHS JIOJKHBI OBITH MOCTPOCHBI HA KOMIUIEKCHOM
HCIOJIb30BaHUY aHAJIOTOBBIX U LIU(PPOBBIX TPUOOPOB, a TAKKE KOMIBIOTEPHBIX U3MEPUTEIIBHBIX CUCTEM B
BU/JIE IU(PPOBBIX J1aOOpATOPHIl.

OCHOBHBIMU LETSAMH U3y4€HUS (PU3UKHU B 00111eM 00pa30BaHUM SIBIISIOTCS:

. (dbopMHpOBaHUE UHTEPECA U CTPEMJICHUS O0YYaIONMXCS K HAYYHOMY HM3YyYEHUIO MPUPO/IHI,
pa3BUTHE UX UHTEIJIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTE;

. pa3BUTHE TPEIACTABIEHMH O HAyyHOM METOJAe TMO3HaHus U (popmupoBaHHe
HCCIIEI0BATEIBCKOTO OTHOILEHHS K OKPYKAIOLUM SIBJICHUSIM;

. ¢dbopMHpOBaHHE HAYYHOTO MHMPOBO33PEHMS KaK pe3ysibTaTa HM3Y4YEHUS OCHOB CTPOCHUS
MaTepuH 1 PyHIAMEHTAIBLHBIX 3aKOHOB (PH3HKH;

. dbopMupoBaHUE yMEHHMH OOBACHATH SBJIECHUS C HCIOJIb30BAaHHUEM (U3NYECKUX 3HAHUHA U
HaY4HbIX JOKa3aTeJIbCTB;

. ¢dbopmMHpoBaHUE TPEACTaBICHUH O poinu (PU3MKMU JUId Pa3sBUTHUA JPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHIl.

JlocTrkeHue 3TuX Ieneil o0ecrnednBaeTcsl peleHUeM CIEeAyIOIUX 33434 B IPOLECCe U3yUCHUs
Kypca (pU3UKU Ha YPOBHE CPEAHEro 00IIero o0pa3oBaHMsL:

. npuoOpeTeHre CUCTeMbl 3HaHMW 00 00X (PU3MUYECKMX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOpHsSIX, BKIIOYAas MEXaHWKY, MOJEKYJSPHYIO (U3UKY, DJIEKTPOJAWHAMHKY, KBAHTOBYIO (QH3UKY H
AIIEMEHTHI acTPO(U3HKHY;

. ¢dbopMHpoBaHUE YMEHUH MPUMEHATh TEOPETUUECKUE 3HAHUSA [Tl OOBSICHEHHS (PU3NYECKUX
SBJICHUH B IIPUPOJE U JUISl IPUHATHS IPAKTUYECKUX PELICHUIN B IOBCEIHEBHOM JKNU3HH;

. OCBOEHHE CTIOCOOO0B PEIIEHHs Pa3IMYHbIX 3a]au C SIBHO 33aHHON (hru3n4ecKoi MOJEINbIo,
3ajjad, TMOAPA3yMEBAIOIINX CAMOCTOSATENIBHOE CO3/1aHUE (PU3NYECKOM MOJEIH, aJAEKBAaTHOM YCIIOBHIM
3ajauy;

. NOHUMaHUE (PU3NYECKHX OCHOB U NPUHIMIIOB JCUCTBUS TEXHUUYECKUX YCTPOUCTB U

TEXHOJIOTHUECKHUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPELLY;



. OBIIQJICHHE METOJaMH CaMOCTOSTENILHOTO I[UIAHUPOBAHHSI W TPOBENEHUS (PHU3UUIESCKHUX
OKCIICPUMCHTOB, aHAJIM3a WU MHTCPIPETAINN I/IH(i)OpMaL[I/II/I, onpeaciICHUuA JOCTOBCPHOCTHU IMOJTYYCHHOT'O
pe3yJbTara;

. CO3JIaHME YCJIOBUH ISl Pa3BUTHS YMEHHU TMPOEKTHO-UCCIEAOBATEIBCKOW, TBOPYECKOMH
JeSITEeNEHOCTH.

Ha u3ydenue ¢usuku (6a30BBI YPOBEHB) HA YPOBHE CPEIHETO OOIIET0 00pa30BaHUsI OTBOIAUTCS
136 gacos: B 10 kmacce — 68 gacoB (2 yaca B Hezien0), B 11 kmacce — 68 yacoB (2 yaca B HEZCIIO).

[Ipennaraemeiii B mporpamme 1o (U3MKE TepeveHb JIA0OPATOPHBIX W TMPAKTHYECKUX PadOT
SIBIIICTCS. PEKOMEHJIOBAaHHBIM, YUYUTENb JellaeT BHIOOp MpoBelneHus: 1ab0paTOpHBIX pabOT W OMBITOB C

y4ETOM UHIMBUAYAIBHBIX OCOOCHHOCTEH 00yYaroIuXcs.

COJEP)KXAHUE OBYYEHUA

10 KJIACC

Paznen 1. ®usnka u METOIbI HAYYHOTO TTO3HAHUS

®dusuka — Hayka o npupozae. Hayunble MeTOnBl MO3HaHUSA OKpyKaromero mupa. Ponb
HKCIEPUMEHTA M TEOPHH B MPOIlecce MO3HAHUS IPUPOJIbl. DKCIEPUMEHT B (PU3HUKE.

MonenupoBanue (pusnueckux sBICHMM K mpoueccoB. Hayunele rumoresbl. duznueckue
3aKOHBI U TEOpUH. |'paHUIIbI MPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [IpHHIMIT COOTBETCTBUSI.

Ponp m Mecto ¢u3uku B (GOpMHUPOBAHMM COBPEMEHHOW HAayyHOW KapTHHBI MHUpa, B
IIPAKTUYECKOHN AESATEIbHOCTH JIIOACH.

Jlemoncmpayuu

AHaJIOTOBBIE B I_[I/I(i)pOBI)Ie HU3MCPUTCIILHBIC HpI/I60pBI, KOMITIBIOTCPHBIC JaTYUKU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannueckoe nBmKeHHe. OTHOCHUTENBRHOCTR MeEXaHMYeCcKoro mIBIbkeHHs. CucremMa
otcuéra. Tpaekropus.

[lepemenienue, cKOpocTh (CpeAHsisi CKOPOCTb, MTHOBEHHAs CKOPOCTb) U YCKOpPEHHE
MaTepUaJbHOM TOYKH, UX MPOEKIIMH Ha OCH CHUCTEeMbl KoopauHaT. ClIOXKEHUE NMEepeMEelIeHUd
CJIOKEHUE CKOPOCTEH.

PaBHOMepHOE M PaBHOYCKOPEHHOE MPSMOJHMHEHHOE IBIKEeHHE. ['paduKu 3aBHCHUMOCTH
KOOPAMHAT, CKOPOCTH, YCKOPEHHUS, ITyTH U NEPEMEILICHUS MATEPUAIIBHOM TOUKU OT BPEMEHH.

CBo0OoHOE TIaicHHe. Y CKOpEHUE CBOOOTHOTO TaICHUSI.



KpuBonuneitHoe naBwxeHue. JIBH)KeHHME MAaTepUAIbHOM TOYKA 1O OKPYKHOCTH C
MOCTOSIHHOW MO MOJYJII0 CKOPOCTBIO. YTJIOBAsi CKOPOCTh, JUHEWHAst cKopocTh. [lepunon u wactora
obparenus. [leHTpocTpeMuTeIbHOE YCKOPEHHE.

TexHrU4ecKkue ycTpoicTBa M MPaKTUYECKOEe TPUMEHEHUE: CIUAOMETP, IBHXKEHHE CHApsIOB,
LIETIHBbIE U PEMEHHBIE TIEpENAYH.

Jlemoncmpayuu

Mogenb cucteMbl OTCUETA, WILTIOCTPALIMS KHHEMATHYECKUX XapaKTEPUCTUK JIBUKEHHUS.

[TpeoOpazoBanne ABMKEHUHN C UCIIOIH30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AYXE U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGmoienue nBrKeHUs Tela, OpOIIEHHOTO MO/ YTIIOM K TOPU30HTY U TOPH30HTAIBHO.

N3mepenne yckopeHusi CBOOOTHOTO TaICHUSI.

HamnpaBnenue ckopocTy npu ABUKEHUU MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3ydyeHne HepaBHOMEPHOTO JBHKEHUS € LIEJIbIO ONIPEACIICHUS MTHOBEHHON CKOPOCTH.

UccnenoBanue COOTHOIICHUSI MEXKy MyTSAMH, POHJECHHBIMHA TEJIOM 3a MOCJIEeI0BaTEIbHbIE
paBHbIE IPOMEKYTKH BPEMEHHU IPU PABHOYCKOPEHHOM JBUKEHUU C HAYAJIbHOM CKOPOCTHIO, paBHOU
HYJIIO.

N3yuenune nBUXEHUS MIApUKa B BSI3KOU KUIKOCTH.

N3yuenne nBuxeHus Tena, OpOIMEeHHOTO TOPU30HTAIBHO.

Tema 2. Junamuxa

[Ipuaumn otHocurenbHOCcTH [Manunes. IlepBeiit 3akoH HeroToHa. MHEpLManbHbIe CHCTEMBI
OTCYETA.

Macca tema. Cwuna. Ilpunuun cynepno3unuu cwi. Brtopodt 3akoH HeroToHa mist
MarepuanbHOU TOUKHU. Tpernii 3akoH Hpl0TOHA 17151 MaTepUanbHbBIX TOYEK.

3akoH BceMUpHOTO TsroteHus. Cuna tsxectu. [lepBas kocMHuueckasi CKOPOCTb.

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

Tpenue. Bunbl Tpenust (mokos, ckoibxeHus:, kauenus). Cumna tpenus. Cyxoe tpenue. Cuna
TPEHUsI CKOJbKEHUs U cuia TpeHus nokos. Koaddunument tpenus. Cuna cONpoTUBIEHUS NPHU
JIBIJKEHUHU TeJa B KUAKOCTH WIIU ras3e.

[TocTynarensHOE U BpalareabHOE ABUKEHUE a0COTIOTHO TBEPAOTO TENa.

MOMEHT CHJTbI OTHOCUTENBHO OCH BpaiieHus. [lnedo cubl. Y CnoBusi paBHOBECHS TBEPAOTO
Tena.

TexHuueckue yCTpPOWCTBA M MPAKTUYECKOE MPUMEHEHHE: TMOJIIIUIHUKH, JIBUKEHUE
HCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu



SIBieHME NHEPLIUN.

CpaBHEHHME MacC B3aMMOJEHCTBYIOIIUX TEl.

Bropoii 3akon HeroTOHA.

N3zmepeHnue cui.

Crnoxenue cui.

3aBHCHUMOCTh CHJIBI YIIPYTOCTH OT Je(OpMaIinu.

HesecomocTs. Bec Tena nmpu yCKOpeHHOM MOIBEME U MaJICHUU.

CpaBHEHHE CUJT TPEHUSI TIOKOSI, KAUEHUS U CKOJIbKEHHUS.

VYcnosus paBHOBecHs TBEPAOTO Tena. Buasl paBHOBECHS.

Yuenuueckuu sxcnepumenm, nabopamopmsie pabomul

Nzydenue aBuxeHus Opycka 1o HaKJIOHHOM IIOCKOCTH.

HccnegoBanue 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HHMKAKOIIMX B IPYXHUHE U PE3MHOBOM
obpasiie, oT ux AedopMaIum.

HccenenoBanue ycimoBuil paBHOBECHS TBEPAOTO TEJIA, UMEIOIIETO OCh BPAILCHUS.

Tema 3. 3aKkoHbl cOXpaneHus 8 MexaHuke

Hmnynsc MaTepuaabHOW TOYKH (Tena), CUCTEMbl MaTepUaibHBIX TOYEK. VIMITyJbC CUIIBI U
MU3MEHEHUE UMITyJIbca Teja. 3aKOH COXPAaHEHHs UMITyJIbca. PEakTHBHOE IBUKEHUE.

Pabora cuiibl. MOIIHOCTD CHJIBI.

Kunernueckast sHeprus maTepuanbHOM Touku. Teopema 00 M3MEHEHUM KUHETHYECKOM
SHEPTUH.

[TorenumanbHas sHeprus. [loTeHImanpHas SHeprus ynpyro J1eOopMHUPOBAHHOM MPY>KUHBI.
[ToTeHunanbHast 3Heprus Tena BOIM3U MOBEPXHOCTH 3EMIIH.

[ToreHunanbHble M HEMOTEHIMANbHbIE CUIbl. CBA3b pabOThl HEMOTEHLHAIBHBIX CHII C
M3MEHEHUEM MEXaHUYECKOM YHEPTUU CUCTEMBI TeJl. 3AKOH COXPAHEHUS] MEXaHUYECKOW SHEPIUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHMSL.

TexHu4eckue yCTpOHCTBA M IPAKTUYECKOE IPUMEHEHHUE: BOJOMET, KOIEP, NPYKUHHBII
MUCTOJIET, IBUKEHHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE NBMXKEHUE.

[lepexon moTeHIIMANBHON YHEPTUH B KHHETUYECKYIO M 00paTHO.

Yyenuueckuii sxcnepumenm, n1abopamopHule pabomoi

N3yuenne aOCONIOTHO HEYHpPYyroro yjaapa C IIOMOIIBIO JIBYX OJWHAKOBBIX HUTSIHBIX

MAasiTHHUKOB.



HccnegoBanue CBs3U pa6OTLI CHIbI C H3MEHECHHEM MEXaHHYECKOI OHCpTHUU TCJIa HaA

IIPUMEPE PACTSIKEHUSI PE3UHOBOTO JKI'yTa.

Paznen 3. MonekynsapHas Gu3nka U TepMOJMHAMUKA

Tema 1. OcHo8bl MONEKYIAPHO-KUHEMUUECKOU meopuu

OcHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-KHHETHUECKONH TEOPUU U UX ONBITHOE 0OOCHOBAHUE.
BbpoyHnoBckoe asmxenue. Auddysus. Xapaktep IBUKEHHS U B3aUMOJCHCTBHS 4acTHUI[ BEIECTBA.
Mogenu cTpoeHHs Ta30B, KUAKOCTEH U TBEPABIX Tell U 00BSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE
3THX Mojieneil. Macca u pazmeps! Mosekyil. KonmnuectBo BemectBa. [loctossHHas ABoraapo.

Tennosoe paBHOBecue. Temmneparypa u e€ uzmepenue. lllkana remneparyp Llenbcns.

Mopenp uneanpHoro raza. OCHOBHOE YpPaBHEHHME MOJIEKYJSIPHO-KUHETUYECKON TEOpHUH
UiealbHOTO ra3za. AOCOJIIOTHAs TeMIeparypa Kak Mepa CpeHe KUHETHYECKONW YHEPTUU TETJIOBOTO
JIBWKeHHMs dactull rasa. Illkama temmneparyp KenbsBuHa. ['a30oBble 3aKOHBI. YpaBHEHHE
MenneneeBa—Kianeitpona. 3akon JlambroHa. M3omponeccsl B HACAIBHOM Ta3e C MOCTOSHHBIM
KOJIMYECTBOM BemiecTBa. ['paduyeckoe mpeAcTaBIeHHE U30MPOIECCOB: H30TEPMa, H30X0pa,
nu3obapa.

TexHHUECKHe yCTPOWCTBA U MPAKTUYECKOE IPUMEHEHHUE: TEPMOMETP, OapOMETD.

Jlemoncmpayuu

OnbIThI, [TOKa3bIBAIOIIME JMCKPETHOE CTPOEHHE BellecTBa, (Qororpaguu  MOJEKyI
OpPraHUYECKUX COEAMHEHUM.

OmnpiTel 0 1D PY3UH KUAKOCTEH U Ta30B.

Mopenb 6pOyHOBCKOTO JIBH)KEHUS.

Mogaens onbita lITepHa.

OnbIThI, JOKa3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYJIIPHOIO B3aUMOACHCTBHS.

Monens, nitocTpupyomiast Ipupoay AaBJIE€HUS ra3a Ha CTEHKU COCyaa.

OnBIThI, WJUTIOCTPUPYIOLINE YPaBHEHHE COCTOSHUS UACATBHOTO ra3a, H30MpPOIIECChI.

Yyenuueckuii sxcnepumenm, n1abopamopHule pabomoi

OmnpezneneHue Macchl BO3AyXa B KJIaCCHOW KOMHATe Ha OCHOBE H3MepeHHi o00BEMa
KOMHATBI, 1aBJICHUS U TEMIIEPATypbl BO3AyXa B HEM.

HccnenoBanue 3aBUCMMOCTH MEX]Ty TapaMeTpaMu COCTOSIHUSI pa3peKeHHOT0 Tasa.

Tema 2. OcHogbl mepmMoOUHAMUKU

TepMoanHaMuueckass cuctema. BHYTpeHHsIsI 3HEpPrus TEPMOJMHAMHYECKOH CUCTEMBI MU

criocoObl €€ n3mMeHeHus. KoimdecTBo TemaoTel W paboTa. BHyTpeHHss 3HEprus OJHOATOMHOIO



UJEABHOrO ra3za. Buzapl Tenmonepenauu: TEMIONPOBOJHOCTh, KOHBEKLUSA, U3JIy4CHHE. Y IeIbHas
TEIJIOEMKOCTH BelecTBa. Koam4ecTBo TEIIOTHI TP TEIUIONEpeaaye.

[Tonsitue 06 annabatHom mponiecce. [lepBrIit 3akoH TepMoaMHAMUKH. [I[puMeHeHHe TIepBOTo
3aKOHa TePMOJAMHAMMKH K u3onporeccam. ['padudeckas uHTepnperanus paboTsl rasa.

Bropoii 3akoH TepmoanHamMuKki. HeoOpaTuMOCTh MPOLIECCOB B PUPOJIE.

TemoBele MamuHbl. [IpuHIUOBL AeicTBUS TEIUIOBBIX MamMH. [IpeoOpa3oBanus sHEPrUM B
TeruioBbIX MamuHax. Koadduuuent noneznoro neictBus TermmoBoi Mamuubl. [ukn Kapho u ero
KO3(QULIMEHT MOJIE3HOTO JeHCTBUS. DKOJOrHYECKUE MPOOJIEMbl TEMJIOIHEPT€TUKY.

TexHn4yeckue yCTpPOMCTBA M IPAKTUUYECKOE NPUMEHEHHWE: JIBUraTellb BHYTPEHHETO
CropaHusi, ObITOBON XOJOJWIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

M3MeHeHHe BHYTpEHHEH OSHEpPruM Teja INpPH COBEPUICHWH pPAaOOTHL: BbUIET MPOOKU U3
OyTBUIKM TIOJ] ACWCTBUEM C)KAaTOrO BO3JlyXa, HarpeBaHue 3¢upa B JaTyHHOU TpyOKe MyTEM TpeHHUs
(BuaEOIEMOHCTpAITHS ).

H3meHeHne BHYTpeHHEH sHepruu (TeMieparypbl) Tea Mpu Terionepeaaye.

OnbIT 0 aguabaTHOMY PACHIMPEHUIO BO3/yXa (OMBIT C BO3LYLIHBIM OTHUBOM).

Mozenu mapoBoil TypOUHBI, ABUraTessl BHYTPEHHETO CTOPAaHUsl, PEaKTUBHOTO JIBUTaTElsl.

Yuenuueckuii sxcnepumenm, 1abopamoprule pabomul

N3mepenne yaenbHOU TEI0EMKOCTH.

Tema 3. Aepecamnvie cocmosinus eeujecmea. Pazogvle nepexoovl

[TapooOpazoBanue u koHIeHcauus. Vcnapenue u kuneHue. AOCOMIOTHAsE U OTHOCUTENbHAs
BJIQKHOCTh BO31yxa. HacwleHHBI map. YaenpHas TeIuioTa MapooOpa3oBaHMs. 3aBUCHUMOCTD
TEMIEPATypbl KUIICHUSI OT JaBJICHUSI.

Teépnoe teno. Kpucrammueckue u amMmop@Hble Tena. AHU30TPONMs CBOWCTB KPUCTAJIOB.
Kunkne xpucrtamnsl. CoBpemeHHble MaTepuansl. IlnaBieHune w Kpuctammszanus. Y aeiabHas
TeruioTa miasiaeHus. Cyonumanus.

VYpaBHeHue TerioBoro OanaHca.

TexHn4Yeckue yCTpOWCTBa M IPAKTUYECKOE IPUMEHEHHME: TUTPOMETP U IICUXPOMETP,
KaJIOPUMETP, TEXHOJIOTMH MOIYYEHHs] COBPEMEHHBIX MAaTEPUAJIOB, B TOM YHMCJIE€ HAHOMATEPHAIIOB, U
HAaHOTEXHOJIOTUU.

Jlemoncmpayuu

CBolicTBa HACBIIIEHHBIX MAPOB.

Kunenune npy NoHWKEHHOM JIaBJICHHUH.

CriocoObl U3MepeHUs BIaKHOCTH.

Ha6J’IIO,ZIeHI/Ie Harp€BaHHA U IJIABJICHHUA KPUCTATINIMYCCKOTO BEIICCTBA.



JleMoHCTpalusi KpUCTAIIOB.
Yuenuueckuu sxcnepumenm, nabopamopmsie pabomul

I/I3MepeHHe OTHOCUTEIHLHOM BIAXKHOCTH BO3ayXa.

Paznen 4. DnexTpoauHaMuka

Tema 1. Dnekmpocmamura

OnekTpuzanms Tel. OJEKTpUYEeCKUH 3apsald. JBa BuAAa 3IEKTPUYECKUX  3apsi/iOB.
[IpoBOAHMKY, TUANEKTPUKH U MOTYTPOBOAHUKU. 3AKOH COXPAHEHHS 3JIEKTPUUYECKOTO 3apsijia.

B3aumopeiicteue  3apsgoB.  3akoH  Kynona. TodeuHbIlt  3IEKTpUYECKUM — 3apsl.
Onektpuueckoe 1mosie. Hampspk€HHOCTH  anekTpuueckoro mois. IlpuHnun —cymepro3unuun
ANEKTPUYECKUX MoJeH. JINHNM HaNPsSy)KEHHOCTHU AJIEKTPUUECKOTO MOJIS.

Pabora cun anekrpocratudeckoro noms. [lorenman. Paznocts morenimanos. [IpoBogHuku
U IURJIEKTPUKH B 3JIEKTPOCTATHUECKOM ToJie. [uaniekTpuueckasi IpOHUIIAEMOCTb.

OnekTpoéMKocTh. KoHIeHcaTop. ONEKTPOEMKOCTh IIIOCKOTO KOHJEHCATOpa. JHEPTHs
3apsyKEHHOI0 KOHJIEHCATOpA.

TexHuueckue yCTpPOHCTBA M MPAKTHUUECKOE IPUMEHEHHE: DIJIEKTPOCKOI, 3JIEKTPOMETP,
DIIEKTPOCTATUYECKAsl 3alllMTa, 3a3eMJICHHE 3JIEKTPOIPHOOPOB, KOHIEHCATOP, KOMHMPOBAIHHBIN
anmnapar, CTpyWHBbINA IPUHTED.

Jlemoncmpayuu

YCTpoUCTBO U IPUHIUIT JEHCTBUSA DJIEKTPOMETPA.

B3anmoneiicTBre HA3IEKTPU30BAHHBIX TEN.

DJIEKTPUYECKOE MOJIE 3apsHKEHHBIX TEl.

[IpoBOIHUKY B AJIEKTPOCTATUYECKOM IIOJIE.

DIIeKTpOCTaTUUECKas 3alllUTa.

JIMdIeKTpUKY B DJIEKTPOCTaTUYECKOM ITOJIE.

3aBUCHUMOCTB 3JIEKTPOEMKOCTH TUIOCKOTO KOHJIEHCATOpa OT IUIOMIAH IUIACTHUH, PACCTOSHUSA
MEXIy HUMH U TU3IEKTPUUIECKON POHNUIIAEMOCTH.

DHeprus 3aps>KEHHOTO KOHJIEHCATOPA.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomul

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOpa.

Tema 2. [locmosnnblil snekmpudeckutl mok. Toxku 6 pasiuuHvix cpeoax

DNEKTPUYECKU TOK. YCIIOBUS CYIIECTBOBAHMS 3JEKTPUUYECKOro Toka. MCTOYHMKHM TOKAa.
Cuna Toxka. [TocTOSHHBIN TOK.

Hanpspokenue. 3akon Oma Jy1s ydacTka LenH.



DJIEKTPUYECKOE COMTPOTUBIICHHE. Y IeNIbHOE CONPOTHBIIEHUE BenlecTBa. [locnenosarensHoe,
NapajuleJIbHOE, CMEIIAHHOE COEAMHEHNE TPOBOAHHUKOB.

PaboTa snexkrpuyeckoro Toka. 3akoH Jxoyns—JIeHa. MomHOCTh JIEKTPUYECKOTO TOKA.

DJEeKTPOABIKYIIAS CHJIa U BHYTPEHHEE CONPOTHUBIIEHUE MCTOYHMKA TOKa. 3akoH Oma s
MOJTHOM (3aMKHYTOM) AJeKTprudeckoi renu. KopoTkoe 3aMbIkaHue.

DJIeKTPOHHAsI MPOBOAUMOCTD TBEP/BIX METAIOB. 3aBUCUMOCTb COMPOTHUBJICHUS METAJIJIOB
oT Temmneparypsl. CBEpXITPOBOIUMOCTb.

DJIEKTPUYECKHUI TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX MTyYKOB.

[MonmynpoBonuuku. CoOCTBeHHass W TNpPUMECHas TMPOBOJUMOCTH MOIYMPOBOJIHUKOB.
CoiictBa p—n-nepexona. [1omynpoBogHUKOBBIE TPUOOPHI.

OneKTpuYeckuid TOK B pacTBOpax M paciiiaBax dJEKTPOIUTOB. JNEKTPOJIUTHYECKAs
JTUCCOLUAIUS. DIEKTPOIIN3.

OnekTpuyeckuii Tok B razax. CaMOCTOSITENbHBIA U HECAMOCTOATENbHBIN pa3psaa. MonHus.
[Tna3zma.

TexHudeckue yCTpoNCTBa U MPAKTUUECKOE MMPUMEHEHUE: aMIIepMETp, BOJIBTMETP, PEOCTaT,
WUCTOYHUKM TOKA, OJJIEKTPOHArpeBareibHbIE MPHOOPHI, DIEKTPOOCBETHUTENbHBIE MPUOOPHI,
TEPMOMETP  COMPOTHUBIEHUS,  BAKyyMHBIM  JHOJ,  TEPMHCTOPHI U  (HOTOPE3UCTOPHI,
MOJIYTIPOBOJIHUKOBBIN JTNO/I, TAJIbBAaHUKA.

Jlemoncmpayuu

W3mepenne cuibl TOKa U HAMPSKEHUS.

3aBUCUMOCTh COINPOTHUBJICHUS LWJIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, IUIOLIAAN
MOTIEPEYHOI0 CEUYEHUs U MaTepuaa.

CMeniaHHOe COeTUHEHHE TPOBOJHUKOB.

[Ipsimoe u3MepeHHe HNEeKTPOABIKYIIEH cuiibl. KopoTkoe 3amblkaHHE TallbBAHUYECKOTO
3JIEMEHTA U OLIEHKa BHYTPEHHETO CONPOTUBIICHHUS.

3aBUCHUMOCTh COTIPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTE 3JIEKTPOIUTOB.

HckpoBoii pa3psii ¥ MPOBOJAUMOCTh BO3/IyXa.

OIHOCTOPOHHSISI TPOBOJAUMOCTD AUOJIA.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomul

N3ydyeHne cMEIaHHOTO COETUHEHHSI PE3UCTOPOB.

H3mepenne 31eKTpOABMKYIIEH CHIbl MCTOYHHKA TOKA U €r0 BHYTPEHHETO COMPOTUBIICHHUS.

Habmoienue snexTposmsa.

MexnpenMeTHbIE CBS3U



Nzyuenne kypca ¢usuku 0azoBoro ypoBHsS B 10 Kiacce OCYyIIECTBISETCS C Y4ETOM
COZIep KaTEIbHBIX MEXKIIPEIMETHBIX CBSI3€H C KypcaMH MaTeMaTHKH, OMOJIOTHH, XUMHH, Teorpaduu
Y TEXHOJIOTHH.

MeoicnpeOomemnvle nousimus, CBS3aHHBIE C HM3yUYEHHEM METOJOB HAYYHOTO TO3HAHUS:
SBJICHUE, HAy4yHBIH (QakT, Tunoresa, (Qu3nyeckas BeIMYMHA, 3aKOH, TEOpHUs, HaAOIIOJCHHUE,
AKCIIEPUMEHT, MOJIEIMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelieHHe CUCTEMbl YpaBHEHUH, JIMHEWHAs (yHKIUA, mapadosa, rumnepooa,
uX rpaduku U CBOMCTBA, TPUTOHOMETPUUYECKUE (PYHKIMU: CUHYC, KOCHHYC, TAHT€HC, KOTaHTEHC,
OCHOBHOE TPHTOHOMETPHUYECKOE TOXAECTBO, BEKTOPbl M MX IPOEKIMH Ha OCH KOOpIMHAT,
CJI0)KEHHE BEKTOPOB.

buonocus: mexannueckoe IBM)KEHHE B KUBOW mpupone, nuddysus, ocMoc, TeriooOMeH
KUBBIX OPraHU3MOB (BHJIbI TEIUIONEpEIaul, TEIJIOBOE PAaBHOBECHUE), DIIEKTPHUUECKHE SIBICHHUS B
JKMUBOM IPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJ, MOJIb BEIECTBA,
MOJISIpHAsI Macca, TEIUIOBBIE CBOMCTBA TBEPMBIX TEJ, KUIKOCTEH M Ta30B, dJIEKTPUIECKHE CBOHCTBA
METAJIJIOB, IEKTPOIIUTHYECKAs TUCCOIMAIINS, TaIbBAHUKA.

l'eoepaghus: BIaxKHOCTH BO3lyXa, BETPhI, 0apOMETp, TEPMOMETP.

Texnonoeus. peodpa3oBaHne JIBUKCHUH C HCIIOJIB30BAaHHEM MEXaHHM3MOB, YUET TPEHHUS B
TEXHUKE, TOANIMITHUKY, WCIOJIh30BAHNE 3aKOHA COXpPAHEHUs WMITyJIbca B TEXHHUKE (pakera,
BOJOMET U JpyTHe), ABUTaTeIb BHYTPEHHETO CrOpaHus, mapoBasi TypOuHa, OBITOBOW XOJIOAUIBHHUK,
KOHJIMIIMOHEP, TEXHOJIOTUH MOJIYYECHUsI COBPEMEHHBIX MAaTE€PHUAIOB, B TOM YHCJIe HAHOMATEPUAJIOB,
U HAHOTEXHOJOIHH, >JEKTPOCTaTHUeCKas 3allluTa, 3a3€MJICHHE JJIEKTPOIPHUOOPOB, KCEPOKC,
CTPpYWHBI TIPHHTEp, ODIIEKTPOHATPEBATEIBHBIC TPHOOPBI, AIIEKTPOOCBETUTEIBHBIE TPUOOPEI,

rajbBaHHUKa.

11 KJIACC

Paznen 4. DnexrpoaunamMmuka

Tema 3. Maenumnuoe none. nekmpomacHUmMHAs UHOYKYUS

IlocTossHHBIC MarHuTHL. B3anMojeMCTBHE MNOCTOSHHBIX MAarHMTOB. MAarHuTHOE IIOJE.
Bekxrop MarHuTHON MHAyKnmM. [IprHOWN Cynepno3uiMyd MarHUTHBIX MOJeH. JIMHMM MarHUTHON
uHayKIuu. KapTuHa TMHUNA MAarHUTHOM MHYKIMH TIOJISI HOCTOSTHHBIX MarHUTOB.

MarnuTtHoe moJjie MPOBOJAHMKA C TOKOM. KapThHa IHMHMA WHAYKIIMM MarHUTHOTO MOJISt
JUTMHHOTO TIPSIMOTO MPOBOJHHUKA U 3aMKHYTOTO KOJIBIIEBOTO MTPOBOJIHMKA, KATYIIKU C TOKOM. OTIBIT

Opcrena. BzaumoaencTBue MpoBOJHUKOB C TOKOM.



Cuna Amrmepa, e€ MOJlyJib U HalpaBJICHHUE.

Cuna Jlopenma, €€ wMoaynb U HampaBieHue. JIBmkeHue 3apsKEHHOW 4YacTUIBI B
OJIHOPOJTHOM MarHuTHOM moJjie. Paborta cumel JlopeHniia.

SIBneHue HNEKTPOMArHUTHOM WHAYKUMU. [lOTOK BEKTOpa MArHUTHOM WHAYKIUU.
DNEeKTPOABMKYIAs CHjla MHAYKIIMU. 3aKOH 3JIEKTPOMarHuTHOM MHAyKuu Dapajes.

BuxpeBoe anexTpuueckoe Tmojie. DIJIEKTPOABMXKYIIAs CHJIA HHAYKIMH B TPOBOJIHHKE,
JIBIDKYIIIEMCS TIOCTYTIATEILHO B OJTHOPOTHOM MarHUTHOM TIOJIE.

[IpaBuino Jlenmna.

NHayKTUBHOCTD. SIBI€HHE CAMOUHIYKIIUU. DIIEKTPOABUKYIAsS CHJIa CAMOUHAYKIUH.

DHeprusi MarHUTHOTO MOJIsl KATYIIKUA C TOKOM.

DJIEKTPOMArHuTHOE MOJIE.

TexHUueckue yCTpOMCTBA W IPAKTUYECKOE MPUMEHEHHUE: IIOCTOSIHHbIE MAarHUTHI,
AJIEKTPOMATHUTHI, JIEKTPOABUTATEINb, YCKOPUTENHU JIEMEHTAPHBIX YaCTUL, MHAYKIIMOHHAS NEYb.

Jlemoncmpayuu

OmnbIT DpcTena.

OTKIJIOHEHUE AIEKTPOHHOTO MTy4YKa MAarHUTHBIM I1OJIEM.

JIuHuY MHAYKIUY MarHUTHOTO TOJIS.

B3aumozeiicTBue AByX NPOBOJHUKOB C TOKOM.

Cuita Amrepa.

[eticTBue cuibl JIopeH1a Ha HOHBI 3JIEKTPOJIUTA.

SIBneHue ANeKTPOMAarHuTHOM MHAYKIUH.

IIpaBuno JleHna.

3aBUCHMOCTD DJICKTPOABMKYIIECH CHUIIBI WHIYKIIMA OT CKOPOCTH W3MEHEHUS MarHUTHOTO
MOTOKA.

SIBneHne caMOMHAYKIUU.

Yuenuueckuu sxcnepumenm, nabopamopmsie pabomul

N3yuenne MarHuTHOTO TOJISI KATYIIKHA C TOKOM.

WccnenoBanue 1eicTBUS NOCTOSHHOIO MArHUTA HA PAMKY C TOKOM.

HccnegoBaHue SBICHUI BHGKTpOMaFHHTHOﬁ WHAYKIHH.

Pasznen 5. KosneOaunsa u BOIHBI
TeMa ] MexaHuquKue U dJ1IeKmpomacHuniHsle K0ﬂ€6aHM}Z
KonebarenbHass cuctema. CBOOOgHBIE MeXaHWYEeCKHEe Koliebanusa. [apMoHHUYecKue

konebanus. Ilepwox, wdactota, ammumTyZa W ¢asa koneGaHuid. [IpyKUHHBI MAasTHHK.



MatemaTuuecKkuii MassTHUK. Y paBHEHHE rapMOHUYECKHX konebanuid. [IpeBpalieHre sHepruu mnpu
rapMOHUYECKUX KOJICOaHHSIX.

KonebGarenbupiii  koHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIE KOJIEOAHUST B HIACATHHOM
Koje0aTeIbHOM  KOHType. AHaIOTusg MEXAy MEXaHHYeCKMMH U DJIEeKTPOMarHUTHBIMU
konebanusimu. @opmyna TomcoHa. 3aKOH COXpaHEHHUs SHEPTUU B HICATBHOM KOJIeOaTeIbHOM
KOHTYPE.

[IpencraBienne o 3aryxaromux KojeOaHUsAX. BbIHYXIEHHbIE MeXaHHYeCKHe KojeOaHusl.
Pe3onanc. BeiHyXIeHHBIE AIEKTPOMArHUTHBIE KOJIeOaHusI.

[lepemennsbiii Tok. CUHYyCOUJIATbHBIN MEPEeMEHHbIH TOK. MOIIHOCTh MEPEMEHHOTO TOKa.
AMIITUTYJHOE U IEUCTBYIOIIEE 3HAUEHUE CUJIbI TOKA U HANIPSKEHMSL.

Tpanchopmarop. IlpowsBoacTBO, mepemadya W TOTPEOJSICHHE DIICKTPHUECKOM HHEPTHUU.
DKOJIOTUYECKHE PHUCKH TMPU TMPOU3BOJACTBE AJIEKTposHepruu. KynbTypa HCHOIB30BaHUS
AJIEKTPO3HEPTUHU B ITOBCETHEBHOM JKU3HMU.

TexHudeckue yCTpOMCTBA M IMPAKTUYECKOE NPUMEHEHHE: JJIEKTPUYECKUH 3BOHOK,
reHepaTop NepeMeHHOro TOKa, JIMHUU JIEKTporepead.

Jlemoncmpayuu

HccnenoBanne mapamMeTpoB KoJjeOaTenbHONH CHCTeMbI (MPYKUHHBIA WM MaTeMaTUYeCKU
MasITHUK).

Ha6mronenue 3aTyxarmmmx KojeOaHui.

HccnenoBaHue CBOWCTB BBIHYKICHHBIX KOJIEOaHUIA.

Habmoienue pesoHanca.

CB0OOIHBIC AIIEKTPOMArHUTHBIE KOJIEOaHNUSI.

OcuwmnorpaMMbsl — (3aBUCUMOCTH  CHJIBI  TOKa UM HampsOKeHWsT OT BPEMEHH) s
AIIEKTPOMATrHUTHBIX KOJICOaHHIHA.

Pe3onanc mpu mocneqoBaTeNbHOM COEIWHEHUH PE3UCTOpa, KATYHUIKM HHAYKTUBHOCTH M
KOHJIEHCaTopa.

Mojienb TUHUM 3JEKTpOIepe1adH.

Yyenuueckuii sxcnepumenm, n1abopamopHule pabomoi

HccnenoBaHue 3aBUCHMOCTH TEPHOJIA MAIBIX KOJIGOAHMI Tpy3a Ha HUTH OT JUTMHBI HUTU U
Macchl Ipy3a.

HccnenoBanne MepeMEHHOIO0 TOKAa B LENH M3 IMOCIEAOBATENbHO COEIMHEHHBIX
KOHJIEHCATOPa, KaTYLIKHU U pe3UCTOpa.

Tema 2. Mexanuueckue u INIEKMPOMACHUMHbLE BOJIHbL



Mexanuueckue BOJHBI, yciaoBHs pacnpoctpaHeHus. [lepuoa. CkopocTs pacnpocTpaHeHus U
JUTMHA BOJIHBL. [lomepednsie U mpoIosibHBIE BOMHBL. HTEpdepeHtms u Audpakius MEXaHHIECKUX
BOJIH.

3Byk. CkopocThb 3ByKa. [ poMKoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJIHBI. YCIIOBUS H3IIyYEHHUS SJIEKTPOMATHUTHBIX BOJIH. B3amMmHas
opueHranus BekTopoB E, B, V B anexTtpoMaruutHoil BosHe. CBOMCTBA 3JEKTPOMATHUTHBIX BOJIH:
OTpaXe€HHe,  TpeJoMIICHHe,  mnoysipu3arus,  audpaxius,  uHTepdepenmms.  CKOpocTh
AJEKTPOMATrHUTHBIX BOJIH.

[ITxama 31€KTPOMArHUTHBIX BOJH. [IpUMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B TEXHHUKE W
OBITY.

[TpuHIMIBI paIHOCBS3U U TeNeBUACHUS. Pagromokarusi.

DNEeKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH CPebl.

TexHuuyeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHUE: MY3bIKAJIbHbIE HHCTPYMEHTHI,

yIbTPa3ByKOBasi JUAarHOCTUKa B TEXHHUKE M MEIUIIMHE, pajap, pPaJuoONpUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBY-neus.

Jlemoncmpayuu

O0pa3oBaHue U pacpOCTpaHEHUE TONIEPEUHBIX U MPOI0IBHBIX BOJH.

Kounebmomieecst Te0 Kak HCTOYHUK 3BYKA.

HaGnronenune otpaxeHus: 1 mpeIoOMIICHUST MEXaHUYECKUX BOJIH.

Habmonenue nnrepdepeHnnu u Audpakiny MEXaHMueCKuX BOJH.

3BYKOBOH PE30HAHC.

HaOmoienue CBsS3M TPOMKOCTH 3BYKa W BBICOTHI TOHA C aMIUIUTYJIOHM W YacTOTON
KOJICOaHMIA.

HccnenoBanre  CBOMCTB  SJCKTPOMArHUTHBIX ~ BOJH:  OTpPaK€HUE,  IPEJIOMIICHUE,
noJsipu3anus, nudpakius, uHTepHepeHIIHs.

Tema 3. Onmuka

['eomeTpuueckas ontuka. [IpsiMonnHelHOe pacnipocTpaHeHHE CBETa B OJHOPOAHOM cpejie.
Jlyu cBeta. Toue4HbIN HICTOYHHK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OTpaxeHHsi cBeTa. [locTpoeHHe H300paKEHUN B IIIOCKOM
3epKaje.

[Ipenomnenune cBeta. 3aKOHBI TpEIOMIICHHS CcBeTa. AOCOJIOTHBIM  TOKa3aTelb
npenomiieHusi. [loaHoe BHyTpeHHee oTpaxeHue. IIpenenbHBI Yroja TMONMHOTO BHYTPEHHETO
OTpa’KCHUS.

Hucnepcus cBeta. CiioxxHbIN cocTaB 0enoro ceera. L{ser.



CoOupatone M pacceuBaronive JuH3bL. ToHKas nuH3a. DOKycHOEe paccTosiHME H
OnTUYeCKasi Cuiia TOHKOHM JmH3BL [locTpoeHne n300paskeHHl B COOMPAIOIIUX U PACCEHBAIOIINX
nuH3ax. PopMyia TOHKON JUH3bIL. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Tpenensl MPUMEHUMOCTH F€OMETPHUECKON ONTUKH.

BonnoBass ontuka. MHrepdepenuuss cBera. KorepeHTHble HMCTOUYHUKH. Y CIIOBHA
HaOJIOIeHUsT MaKCHMyMOB U MHHUMYMOB B MHTEp()EpPEHIMOHHOW KapTHHE OT JABYX CHH(Aa3HBIX
KOTE€PEHTHBIX HCTOYHHKOB.

Hudpakuus cBera. JudpakuuonHHass pemérka. YciaoBue HAOMIONEHHS]  TJIABHBIX
MaKCHUMYMOB IpH MaIEHUM MOHOXPOMAaTHYECKOT0 CBETa Ha AU(PAKIIMOHHYIO PEHIETKY.

ITonsipusanus ceera.

TexHUUECKHE YCTPOWCTBA W TIPAaKTUYECKOEe TNPUMEHEHHWE: OYKH, Jyma, QoToarmapar,
IPOEKIMOHHBIN anmnapaT, MUKPOCKOII, TEJIECKOII, BOJIOKOHHAs ONTHKA, AU(PAKIMOHHAS PEIIETKa,
HOJISIPOU L.

Jlemoncmpayuu

[IpsMonMHEHOE pacIpoCTpaHeHHE, OTpPaKEHHE U MpelioMyeHne cBera. OnTHYecKue
IPUOOPBHI.

[TonHOe BHyTpeHHee oTpaskeHHe. MoJienb CBEeTOBOA.

HccnenoBanue cBONCTB M300pakeHUH B JIMH3AX.

Mopenn MEKpPOCKOIIa, TEIECKOna.

Hab6mronenue naTepdepeHnmm crera.

Habmronenue nudpakuuu cera.

HaGmoienue nucnepcun cBera.

[Tony4yeHune crieKTpa ¢ TOMOIIBIO TIPU3MBI.

[Tony4yeHue cniekTpa ¢ HOMOILIbIO AU(PAKIIMOHHON PeIIETKH.

HabGnronenue nossipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamoprule pabomul

H3mepenue moka3aTesst MpeJIOMIICHHSI CTEKIIA.

HccnenoBanue CBOMCTB M300paXKeHUH B JIMH3aX.

Ha6HIOIleHI/Ie AUCTICPpCUHU CBECTA.

Paznen 6. OCHOBBI cCrieMAIBHON TEOPUH OTHOCUTEIHHOCTH

['paHuiel MPUMEHUMOCTH KJIacCMYECKOW MexaHuku. IlocTynaTel crnenuaibHOM TEOopHuH
OTHOCUTEIBHOCTH: HWHBAPUAHTHOCTH MOAYJS CKOPOCTM CBE€Ta B  BaKyyMe, MPUHIUI
OTHOCUTEIBHOCTH DHHIIITEHHA.

OTHOCHUTENHLHOCTD OOAHOBPEMCHHOCTH. 3aMeI[J'IeHI/Ie BPEMCHH U COKpAIICHUEC NJINHBI.



3Hepr N U UMITYJIBC pCHHTHBHCTCKOﬁ JaCTUIbI.

CBs13p Macchl C 3HEPTruel U UMITYJIbCOM PEISATUBUCTCKON YaCTHUIIbI. DHEPTHUS MOKOS.

Paznen 7. KBanToBas ¢usuka
Tema 1. Dnemenmuvl K6AHMOBOU ONMUKU
®oronbl. Popmyna [lnanka cBs3u >Hepruu (OTOHA C €ro0 YAaCTOTON. DHEPrus U MUMITYJIbC
¢dboToHa.
OtxkpeiTue u uccnenosanue Gorordpdexra. OnpiTel A. I'. Cronerosa. 3akoHsl porodddekra.
VYpaBuenue DiinimreiiHa s Gotodddexra. «KpacHas rpanumna» Gotorddexra.
JlaBierue cBeta. OnbiTel [1. H. JIeOGenena.
XuMmHuueckoe JeicTBUe cBeTa.
TexHuueckue yCTpOWCTBA M MpPAKTUYECKOE IPUMEHEHHUE: (OTOINEMEHT, (HOTOAATUHK,
coJIHEYHasi baTapesi, CBETOIUOI.
Jlemoncmpayuu
®oTor(deKT Ha ycTaHOBKE € IIMHKOBOM IIACTHHOM.
HccnenoBanue 3aKOHOB BHeIIHEro ¢porodddexra.
Ceeronnon.
Conneunas Oatapes.
Tema 2. Cmpoenue amoma
Mogens atoma Tomcona. OmbiThl Pesepdopaa mo paccesHuio o -uactuu. I[lnaneraphas
Mozenb atoma. Iloctynatsl bopa. M3nyuenue u morsouieHue (OTOHOB IPHU MEPEXOJE aToMa C
OJIHOTO YPOBHS SHEPruM Ha Apyroi. Bunel cnektpoB. ClieKTp ypOBHEW SHEPTHH aTOMa BOJOPOAA.
Bonnosble cBoiicTBa yactuil. Bonnel ne bpoiinsa. KopmyckysipHo-BoJIHOBOH yaiu3m.
CIIOHTaHHOE U BBIHYKJEHHOE U3IIyUYCHHE.
TexHuueckue yCTpPOHMCTBA M NPAKTUYECKOE IPUMEHEHUE: CIEKTPAJIBbHBIA  aHAIN3
(cTieKTpoCKoIT), J1a3ep, KBAHTOBBIA KOMIIBIOTE.
Jlemoncmpayuu
Monens onbita Pezepdopaa.
Omnpenenenne JUIMHBI BOJIHBI J1a3epa.
Habmoienue nuHeRvaThIX CEKTPOB U3ITyUEHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopruie pabomul
HaOmoienue MMHERYaToro CreKTpa.

Tema 3. Amomnoe s0po



OKCIEpUMEHTHI, TOKA3bIBAIOLIUE CIOXKHOCTh CTPOEHHUA sAApa. OTKPhITHE PAIUOAKTUBHOCTH.
OmnbiTel Pezepdopra mo ompespeneHnio coctaBa paauoakTUBHOTO m3nydeHus. CBoOWCTBa anbda-,
Oera-, raMMa-u3nydeHus. BiusHue paquoakTUBHOCTH Ha JKUBbIE OPraHU3MBI.

OTxkpbITHE TIPOTOHA M HelTpoHa. HyknoHHas moaens siapa I'eiizenbepra—Banenko. 3apsi
anpa. Maccosoe uncio sapa. MzoTomnsl.

Anbda-pacniaa. DIEeKTPOHHBI W MO3UTPOHHBIA OeTa-pacmaa. ['amma-uzimydenue. 3aKoH
PaZio0aKTUBHOTO pacmaja.

DOHeprus CBA3M HYKJIOHOB B sizipe. SnepHble cuibl. JledekT Maccsl sapa.

Snepusle peakuuu. Jlenenue u CUHTE3 SAEp.

SAnepuelii  peaktop. TepmosiaepHbli cuHTe3. I[lpoOnembl M NEPCHEKTUBBI  SAEPHOU
SHEPTeTUKHU. DKOJOTUYECKHE ACTIEKTHI SI€PHON SHEPTETUKU.

OnemeHTapHble YacTULbl. OTKPBITHE O3UTPOHA.

Metobl HaOMIOCHUS U PETUCTPALIMH HJIEMEHTAPHBIX YACTHII.

dyHaamMeHTaIbHblEe B3auMoecTBUs. EAMHCTBO (u3nyecKoil KapTUHBI MUpa.

TexHuyeckue ycTpoWCTBa M MpakTHUYECKOE MPHMEHEHHUe: JO3UMeTp, KaMepa BuibcoHa,
SIIEPHBIN peakTop, aTOMHast bomoOa.

Jlemoncmpayuu

Cu€TunK HOHU3UPYIOUINX YaCTHUILI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

Hccnenoanue TpekoB dacTuil (1o roToBeIM (poTorpadusim).

Paznen 8. DneMeHThl aCTPOHOMUHU U aCTPOPUZUKH

Otanbl pa3BUTHS acTpoHOMUU. [IpuKiIaiHOE 1 MUPOBO33PEHUYECKOE 3HAUEHHUE ACTPOHOMHUH.

Bun 38é3nH0T0 HeOa. Co3Be3nus, SpKue 3BE3/IbI, MJIAHETHI, X BUANMOE JIBIKECHUE.

ConHeuHas cucTema.

Conuue. CosiHeuHass akTUBHOCTh. Mcrounwk sHeprunm ConHna u 3BE3A. 3BE3IBI, HX
OCHOBHBIC XapaKTEpUCTHUKHU. Jlnarpamma «CHEKTPaJbHBIM KJIACC — CBETUMOCTB». 3BE3/bI TJIABHOM
IOCIICOBATCIbHOCTH.  3aBHCHMOCTh  «Macca —  CBETUMOCTb» 1  3BE3N  IJIaBHOH
MoCJIeIoBaTeIbHOCTH.  BHyTpennee crpoenue 3BE37. CoOBpeMEHHBIE TMPEACTABICHUS O
MPOUCXOXKICHUH | dBoJoK CoJTHIIA 1 3BE3/. DTaIlbl )KU3HU 3BE3.

Maineunsiit [lyte — Hama Nanaktuka. [Tonoxenue n awxkenne ConHua B [Mamaktuke. Tumbl
rajiakTuk. PanuoranakTuku u kBa3zapsl. UEpHbIE ABIPHI B sIpax rajakTHK.

Bcenennas. Pacmmpenue Bceenennoil. 3axkon Xa06na. Pasberanme ramaktuk. Teopus

Bonpmioro B3peiBa. PennkroBoe n3inydeHue.



MacmrabHas ctpyktypa Beenennoii. MeraranakTuka.

Hepeménusie npo0iaeMbl aCTpPOHOMUH.

Yyenuueckue nabnrooenus

HaOnroneHust HEBOOPY)KEHHBIM TJIa30M C MCIIOJIB30BAaHMEM KOMIIBIOTEPHBIX MPHIIOKEHHH
JUIS OTIpE/IeICHUs] TOJIOXKEeHUsI HEOEeCHBIX OOBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIC CO3BE3JUS
CeBepHOro nostymapus 1 sipkue 3BE3/bl.

Ha6mronenus B Teneckon Jlynsl, uitaner, Mieunoro [TyTu.

O06o0matoiee MOBTOPEHHE

Ponp ¢u3MkMm M acTpOHOMHHM B HKOHOMMYECKOW, TEXHOJOTHYECKOM, COIMaIbHON U
THYECKO cepax NesITeTbHOCTH YeI0BeKa, POiIb U MECTO (PU3UKHM M aCTPOHOMHHU B COBPEMEHHOM
HAayyHOM KapTWHE MHUpaA, poib (U3NYECKON Teopuu B (OPMUPOBAHUU MPEJCTaBICHUA O
¢bu3nueckoil kapTHHE MHpa, MECTO (U3MUECKOM KapTHHBI MUpa B OOIIEM psAy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IIPEACTABICHUI O IPUPOJIE.

MexnpenMeTHbIE CBS3U

Nzydyenne kypca ¢usuku 0Oa3zoBoro ypoBHsS B 11 Kkiacce ocymiecTBisercs ¢ Y4ETOM
COZIep KaTEeJIbHBIX MEXIIPEIMETHBIX CBSI3€H ¢ KypcaMH MaTeMaTHKH, OMOJIOTHH, XUMHH, reorpapuu
Y TEXHOJIOTUH.

Meoicnpeomemnuvle nowsimusi, CBS3aHHbIE C HM3YyUYEHUEM METOJ0B HAYYHOI'O IIO3HAHUS:
SBJICHUE, Hay4HbIl QakT, runoresa, ¢u3nyeckas BeJIMYMHA, 3aKOH, Teopus, HaOIIOJeHHE,
HKCHEPUMEHT, MOJIEIIMPOBAaHUE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: pelieHue CHUCTEMbl YpPaBHEHUH, TPUTOHOMETPHUYECKHE (QYHKLMHU: CHHYC,
KOCHHYC, TaHI€HC, KOTAHIE€HC, OCHOBHOE TPUIOHOMETPHUYECKOE TOXKIECTBO, BEKTOPBI U HX
MPOEKIIMM Ha OCH KOOPAMHAT, CJIO)KEHHE BEKTOPOB, IMPOM3BOJHBIE 3JIEMEHTAPHBIX (YHKIUH,
NPU3HAKK NOJ00MS TPEYTroJIbHUKOB, ONpeAeIeHNe TUIOMAAN TNIOCKUX GUryp 1 00bEMa Tell.

buonoeus: snekTpuuecKue sSBICHUS B )KUBOM Npupoje, KonedaTeabHble ABIKEHHS B KUBOK
IIPUPOJIE, ONITUYECKHE SIBJIICHUS B KUBOU MPUPOJIE, ACUCTBUE palUallui Ha )KUBbIE OPraHU3MBI.

Xumus: CTPOGHHME AaTOMOB M MOJIEKYJ, KPHCTAJUIMYECKas CTPYKTypa TBEPABIX Tel,
MeXaHU3Mbl 00Pa30BaHUs KPUCTAJUINYECKON PEIIETKHU, CIEKTPAIbHBIN aHAIN3.

l'eoepaghus: marHuTHBIE TONIIOCA 3€MIIM, 3aJ€KH MAarHUTHBIX pya, (OTOChEMKA 3eMHOM
MTOBEPXHOCTH, IIPEICKA3aHNUE 3EMIICTPICCHUM.

Texnonocus: TMHANA SJIEKTPONEpENay, T€HEPATOP IMEPEMEHHOTO TOKAa, 3JEKTPOJABUIATENb,
UHIYKIMOHHAs Teub, pajap, paJuoOnpuUEéMHHK, TEJIeBU30p, aHTeHHa, TenedoH, CBY-neus,

HpOGKI_II/IOHHHﬁ arrapar, BOJIOKOHHAas OIITUKa, COJTHCUHAaA 6aTape;1.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUA

OcBoenne yueOHOro mnpenmera «®dusnMka» Ha YpPOBHE CpeAHEro oOImero oOpa3zoBaHUs
(6a30BBIi YPOBEHB) JOJIKHO 00ECIIEYUTH JOCTHKEHUE CIICTYIONINX JIMYHOCTHBIX, METAIIPEIMETHBIX
U IPEIMETHBIX 00pa30BaTENbHBIX PE3YJIbTATOB.

JIMYHOCTHBIE PE3VYJIbTATHI

JIMYHOCTHBIE pEe3yNbTaThl OCBOCHMs yueOHOro mpeamera «Du3nKa» JOIDKHBI OTpaXKaTb
TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIIUXCS PYKOBOJICTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEH
MO3UIMEN JTNYHOCTH, CUCTEMOM 1IEHHOCTHBIX OPHEHTAIUi, MO3UTUBHBIX BHYTPEHHUX YOEKIEHU,
COOTBETCTBYIOLIMX TPAJULMOHHBIM LIEHHOCTSIM POCCUHCKOr0 OOIIECTBa, PACIIMPEHNE KUZHEHHOTO
OIbITA U OIBITA JEATEIBHOCTH B IIPOLIECCE pealn3alid OCHOBHBIX HAIIPABIECHUN BOCIIUTATEIbHON
JIEATEIbHOCTH, B TOM YHUCJIE B YACTHU:

1) TpakIaHCKOTO BOCIIUTAHUS:

Cc(OPMHPOBAHHOCTh  TPAKIAAHCKOM  MO3UIMM  OOyyaroIlerocss Kak aKTHMBHOTO U
OTBETCTBEHHOTO WJIEHa POCCHICKOT0 00IIEeCTBa;

IPUHATHE TPAJAULMOHHBIX OOIIEUEIOBEYECKUX T'YMAHUCTHUYECKUX U JEMOKpPATHYECKHX
IICHHOCTEI;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIIBHOCTh B HHTEpPEcax TI'pakJaHCKOro oOIecTBa,
y4acTBOBATh B CAMOYIIPABJICHUU B 00pa3oBaTeIbHON OpraHU3allu;

YMEHHE B3aMMOJCHCTBOBATh C COLMAJIbHBIMM MHCTUTYTAMH B COOTBETCTBUH C HX
GYHKIUSAMEU 1 Ha3HAUEHUEM;

TOTOBHOCTb K T'YMaHUTapHOHN W BOJIOHTEPCKON JEATEIBHOCTH;

2) NaTpHOTHYECKOTO BOCTIUTAHMS:

c(OpPMHPOBAHHOCTH POCCUHCKOM TpaXkTaHCKOW UIEHTHYHOCTH, AaTPUOTU3MA;

LIEHHOCTHOE OTHOIIEHNWE K TOCYAApCTBEHHBIM CHMBOJIAM, JIOCTH)KEHHUSM pPOCCHHCKHUX
yu€HBIX B 007aCTH (PU3UKU U TEXHUKHU;

3) 1yXOBHO-HPaBCTBEHHOT'O BOCTIUTAHMS:

c(OpPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STHYECKOTO TIOBEICHHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYallMIO M MPUHUMATh OCO3HAHHBIE PEIICHUs, OPUEHTUPYSICh Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH, B TOM YHUCJIE B JESATEIBHOCTH YUYEHOTO;

0CO3HaHME JIMYHOT'O BKJIaJIa B IOCTPOEHHE YCTOMUUBOTO OYIyIIEro;

4) 5CTETUYECKOTO BOCTIUTAHUS:



ACTETUYECKOE OTHOILICHHWE K MHUPY, BKIOYas 3CTETHKY HAy4YHOTO TBOPUYECTBA, MPHUCYIIETO
¢du3nueckoii Hayke;

5) TpyZIOBOTO BOCTIUTAHUS:

MHTEpEC K pas3InyHbIM chepaM IpodecCHOHATBHOM JIEATEIILHOCTH, B TOM YHCIIE CBSI3aHHBIM
c (u3uKON M TEXHUKOH, yMEHHE COBepLIaTh OCO3HAHHBIM BHIOOp Oyaymield npodeccuu u
peann30BBIBaTh COOCTBEHHBIC KU3HEHHBIC TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa30BaHUIO M CaMoOOpa3oBaHWIO B 00JIacTH (PU3MKH Ha
NPOTSDKEHUH BCEH JKU3HMU;

6) 3KOJIOTMYECKOr0 BOCITUTAHUS:

c(OPMHPOBAHHOCTh JKOJIOTUYECKOH KyJIbTYyphl, OCO3HAaHHE TJOOAIBHOTO XapakTepa
AKOJIOTUYECKUX MPOOIIeM;

TUTAHUPOBAHKE U OCYIIECTBIICHHUE JACHCTBUI B OKPYXKAOIIEH cpe/ie Ha OCHOBE 3HAHHMS IIeen
YCTOMUYMBOTO Pa3BUTHA YEJIOBEUECTBA;

paciuipeHre OmbITa JESTEIBHOCTH JKOJIOTMYECKOHW HANpaBICHHOCTH HA  OCHOBE
UMEIOIINXCS 3HAHUH 10 pH3HKe;

7) LIEHHOCTH HAYYHOTO MO3HAHUS:

c(OpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
¢bu3nUeckoil HayKH;

OCO3HAHHE IICHHOCTH HAayYHOW JIEATEIIbHOCTH, TOTOBHOCTh B IpOIECCEe M3ydeHHs (HU3UKA

OCYHICCTBIIATH IIPOCKTHYIO U UCCIICAOBATCIILCKYIO ACATCIIbBHOCTD MHANBHUAYAJIBHO U B I'PYIIIIC.

METAIIPE/IMETHBIE PE3VJIbTATbBI

[To3HaBaTenbHbIE YHUBEpCATIbHBIE YUeOHbIE AEHCTBUS

ba3oBble JIornyecKue NeHCTBUS:

CaMOCTOSITENIFHO ()OPMYJIMPOBATh U aKTyaJU3upoOBaTh IpoOJieMy, paccMaTpuBarh e¢
BCECTOPOHHE;

OTpeAeIATh LENU AesITeIbHOCTH, 3aJaBaTh apaMeTphl U KPUTEPUH UX JTOCTHKEHUS;

BBISIBJISATh 3aKOHOMEPHOCTH U IPOTUBOPEUHS B PACCMATPUBAEMbIX (PU3NYECKUX SIBICHHSIX;

pa3pabaThIBaTh IJIaH pelIeHus IpoOIeMbl ¢ YIYETOM aHaIM3a UMEIOIUXCS MaTepHAIbHBIX U
HeMaTepualbHBIX PECYpPCOB;

BHOCUTb KOPPEKTUBBI B JI€ATEIbHOCTh, OLICHWBATH COOTBETCTBHE pE3YJIbTATOB LEJSM,
OLICHUBATh PUCKU TOCIEACTBUN ACSITEIbHOCTH;

KOODJMHUPOBATh M BBHINOJHATHE pabOTy B YCIOBHSX pEAJbHOTO, BHUPTYaJIbHOTO U
KOMOMHHMPOBAHHOT'O B3aUMO/JICICTBYS;

Pa3BUBATH KPCATHBHOC MBINIJIICHUC TP PCIICHUHN JKU3HCHHBIX np06neM.



bazoBrle nccnenoBaTenbCKue NeUCTBUSA:

BJIQJICTh HAYYHOW TEPMHHOJIOTHEH, KIIOUCBBIMH MOHITHSIMH H METOJaMU (U3HYSCKOU
HaYyKW;

BJIAJICTh HaBBIKAMH Y4YEOHO-HMCCIICIOBATEIILCKOM M TPOCKTHON NEATEIFHOCTH B 00JAcTH
(GU3HKH, CITOCOOHOCTHIO U TOTOBHOCTHIO K CaMOCTOSITEIBHOMY TOMCKY METOIOB PEIICHHUsS 3a1adu
(U3HYECKOTO COACPNKAHSI, MPUMEHCHHUIO PAa3TUYHBIX METOJIOB TTO3HAHHS,

BJIQJICTh BHUJIAMHU JICATCIBHOCTH TIO IOJYYCHHIO HOBOTO 3HAHWS, €r0 WHTEPIPETaInH,
npeoOpa30BaHUI0 M MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX CHTYallUsAX, B TOM YHCIIE TIPU CO3JIaHUH
y4eOHBIX TPOEKTOB B 00JIACTH (U3HKH;

BBISBJISITH TIPUYUHHO-CIICJICTBEHHBIC CBSI3U W aKTyaJIM3UpPOBATh 3aJady, BBIJIBUTaTh
THITOTEe3y €€ pemIeHHs], HaXOIUTh apryMEHTHI IS JIOKa3aTeIbCTBA CBOMX YTBEPXKJICHUM, 33]1aBaTh
napamMeTpbl U KPUTEPUU PEIICHUS;

aHAIIM3UPOBAThH TMOJIYYCHHBIE B XOJI€ PEIICHHUS 3a7aud pe3yIbTaThl, KPUTUYECKH OIICHUBATH
UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

CTaBUTH U (OPMYJIUPOBATH COOCTBEHHBIC 337]a4l B 00pa30BaTEIHHON JCATCILHOCTH, B TOM
YHCIIC IPU U3yUEHUH (DU3HKH;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsM, OLIEHUBATH PUOOPETEHHBIN OIIBIT;

YMETh MEPEHOCUTH 3HAHUS 10 (PU3HMKE B MPAKTHYECKYIO 001aCTh KU3HEACITSTLHOCTH;

YMETh HHTETPUPOBATh 3HAHUS W3 Pa3HBIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIC WJICH, NPEIJIaraTh OPUTHHAIBHBIC MTOIXO/IbI H PEIICHUS;

CTaBUTH MPOOIEMBI U 337a4H, JOMYCKAIOIINE aTbTePHATUBHBIC PEIICHUSI.

Pabota ¢ undopmanmeii:

BJIQJICTh HABBIKAMH TOJNydeHUs WHpoOpMammu (U3HYECKOTO COACPKAHHUS W3 HCTOYHHKOB
pasHBIX THUIIOB, CAaMOCTOSATENBHO OCYIIECTBISATh TIOMCK, AaHajiW3, CHCTEMATHU3allui0 |
HMHTEPIIPEeTANI0 HHPOPMAIIMK Pa3INYHBIX BUIOB U (hOPM TMPE/ICTABICHHUS,

OIICHUBATH JIOCTOBEPHOCTH HH(POPMAIIHH;

HCIIOJTB30BATh CPEJICTBA HH(DOPMAIIMOHHBIX ¥ KOMMYHHKAIIHOHHBIX TEXHOJIOTHIA B PEIICHUN
KOTHUTHBHBIX, KOMMYHUKAaTUBHBIX W OpPraHM3allMOHHBIX 3a1a4 C COOJIOJICHUEM TpeOOBaHUI
OPrOHOMUKH, TEXHUKH O€30MacHOCTH, THUTHUEHBI, PEeCcypcocOepeKeHUs, TMPABOBBIX M ATHUECKUX
HOPM, HOPM UH(GOPMAITMOHHON O€30MaCHOCTH;

CO3/1aBaTh TEKCTHI (PUINICCKOTO COACPIKAHUS B Pa3IMUHBIX (hopMaTax ¢ y9éTOM Ha3HAYCHUS
UHPOPMALIMU H TIENIEBOW ayJUTOPUH, BBIOMpAs ONTUMAIbHYIO (OpMY TIPEACTABICHUS W

BU3yaJIU3al1H.



KoMMyHHUKaTHBHBIE YHUBEpCAIbHbIC YUeOHbIC TEHCTBHS:

OCYILECTBIISATH OOIIEHHE HA YPOKaxX (PU3UKH U BO BHEYPOUHOH IEATEILHOCTH;

pacrno3HaBaTh MPEANOCHIIKA KOHQIUKTHBIX CUTYyalluid U CMSATYaTh KOH(JIUKTHI;

pa3BEPHYTO M JIOTMYHO U3JIaraTb CBOK TOYKY 3PEHHS C HCIOJIb30BAHUEM S3BIKOBBIX
CPEICTB;

MIOHUMATh U MCIIOJIE30BAaTh MMPEUMYIIECTBA KOMAHTHON M MHAMBHIYaIbHOMN paboTHI;

BbIOMpaTh TEMATHKY W METOJIbl COBMECTHBIX JEHCTBHM C y4€TOM OOLIMX HHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOTO 4I€HA KOJUIEKTHBA;

IIPUHUMATh LEJIM COBMECTHOM JEATEIBHOCTH, OpPraHU30BBIBATH U KOOPAWUHHUPOBATH
JICUCTBHS 110 €€ TOCTHKEHHUIO: COCTAaBJIATh IUIAH JEHCTBUN, PACIPEAECIATh POIU C YYETOM MHEHUN
Y4aCTHUKOB, OOCY>KJaTh pe3yJIbTaThl COBMECTHON pabOTHI;

OLIEHUBATh KAYECTBO CBOET0 BKJIAJIa M KaXKJA0T0 Y4aCTHHKA KOMaH/bl B OOLIHMI pe3ybTaT 1o
pa3pabOTaHHBIM KPUTEPUSIM;

IpeayiaraTh HOBBIE IIPOEKTHI, OLICHMBATh WJIEH C IO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBIIAATh IIO3UTHBHOE CTPAaTErMYECKOE TIOBEJEHUE B PpA3JIUYHBIX CHUTYyalMsX,

MMPOSABJIATE TBOPUYCCTBO U B006pa)KCHI/Ie, OBITh WHUIWMAaTUBHBIM.

PerynsaruBHbIe yHUBEpCaIbHBIC YUCOHBIC EHCTBUS

Camoopranuzanusi:

CaMOCTOSITEIILHO OCYIICCTBIISITh IMO3HABATENBHYIO JIEATEIBHOCTh B 00JIACTH (DH3WKU U
ACTPOHOMUH, BBISBIISITH TPOOJIEMBI, CTABUTHh M (JOPMYITHPOBATH COOCTBEHHBIC 3a/1a4H,

CaMOCTOATEJIbHO COCTaBJIATh IJIaH PENICHUS PacUETHBIX M KayeCTBEHHBIX 3ajay, IUIaH
BBITIOTHEHHSI  MPAKTUYECKOW pPabOThl ¢ y4€TOM UMEIONIUXCS PECYpcoB, COOCTBEHHBIX
BO3MOHOCTEN U MPEINOYTEHHUI;

JlaBaTh OLIEHKY HOBBIM CHUTYallUsIM;

pacIMpsaTh paMKH y4eOHOTO TIpeIMETa Ha OCHOBE JIMYHBIX MPEATIOUTEHUH;

JIeNaTh OCO3HAHHBIM BHIOOpP, apryMEHTHUPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pelIeHuE;

OIICHUBATH MPUOOPETEHHBIN OIIBIT;

Crmoco0CTBOBAaTh (POPMUPOBAHUIO U MPOSBICHUIO dPYIUIIUUA B 00J1aCTH (PUBHKH, TIOCTOSHHO
MOBBIIIATH CBOW 00pa30BaTENbHBIN U KYJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, SMOITMOHAJILHBIN WHTEJUIEKT:



JIaBaTh OIIEHKY HOBBIM CHUTyallUsIM, BHOCUTb KOPPEKTHBBI B JI€ATEIbHOCTh, OLICHUBATh
COOTBETCTBHE PE3YJIHTATOB LIEIISIM;

BJIa/IETh HaBBIKAMU TIO3HABATEIBLHOU pedieKCUN KaK OCO3HAHUS COBEPILIAEMBIX NEHCTBUI U
MBICITUTENIBHBIX MPOIIECCOB, UX PE3YJIHTaTOB M OCHOBAHUIA;

UCIIOJIb30BaTh MPUEMBI pedIIeKCUH [Tl OLICHKH CUTYAIMH, BEIOOpa BEPHOTO PEIICHUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATD PEIICHUS [0 UX CHUKEHUIO;

MIPUHUMATh MOTHUBBI U ApIYMEHTBI JPYTUX MPU aHAJIM3€ PE3yJIbTaTOB JIEATEIbHOCTH;

MPUHUMATH ceOsl, MOHNMAsi CBOM HEIOCTATKH U JOCTOMHCTBA;

MPUHUMATh MOTUBBI U ApTYMEHTBI APYTUX MPU aHAIHU3E PE3YJIbTATOB JIEATEIbHOCTH;

NPU3HABaTh CBOE MPaBO U MPaBO APYTUX Ha OMINOKH.

B mpouiecce noCTHKEHUSI TMYHOCTHBIX PE3yJbTAaTOB OCBOCHUS MPOTPAMMBI MO (DU3HKE IS
YpOBHsI cpefHero oOmiero oOpa3oBaHHUs y OOYYaIOIIMXCS COBEPUICHCTBYETCS SMOIMOHATBHBIN
MHTEJUIEKT, MpeAoaraumi copMIpOBAHHOCTS:

CaMOCO3HaHUs, BKIIIOYAIOUIET0 CIHOCOOHOCTh NMOHHMMATh CBOE 3MOIMOHAIBLHOE COCTOSHUE,
BHJICTh HAINPaBJICHUS Pa3BUTHS COOCTBEHHOW SYMOITMOHAIBHOU c(hephl, OBITh YBEPEHHBIM B ce0e;

CcaMOpEeryJIHpOBaHUs, BKIIOYAIOIIETO0 CAMOKOHTPOJIb, YMEHHE MPUHUMATh OTBETCTBEHHOCTh
3a CBOE TOBEJICHUE, CIIOCOOHOCTh a/1allTUPOBATHCS K OMOIMOHAIBHBIM W3MEHEHHUSM M NPOSBISATH
IrMOKOCTh, OBITh OTKPBITBIM HOBOMY;

BHYTpEHHEIl MOTHMBAIMM, BKJIIOYAIOIIEH CTpeMJIEHHE K JOCTIDKEHHIO IeNId U YCIexy,
ONTHUMHU3M, UHUITUATUBHOCTh, YMEHHUE JACHCTBOBATH UCXO/SI U3 CBOUX BO3MOXHOCTEH;

HMIIATUH, BKIIIOYAIOIIEH CIIOCOOHOCTh IMOHMMAaTh 3MOIMOHAIBLHOE COCTOSIHUE JIPYTHX,
YUUTBIBATh €T0 MPHU OCYIIECTBICHUH OOIIEHUS, CTIOCOOHOCTh K COUYBCTBHUIO U CONEPEKHUBAHMUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH BBICTPAUBATh OTHOUIEHHS C JIPYTUMHU

JJFOAbMU, 3a6OTI/ITbCH, MMPOABJIATH UHTCPEC U PA3pCIIaTh KOH(bJ'II/IKTBI.

I[MPEAMETHBIE PE3YJIBTATHI

K koHmy oOyuenus B 10 kiacce mpeIMeTHbIE pe3yibTaTbl Ha 0a30BOM YPOBHE IOJKHBI
oTpakaTb c(HOPMUPOBAHHOCTD y 0OYYAIOLIUXCS YMEHHIA:

JEMOHCTPUPOBATh Ha MpHUMEpax pojb U MeCTo (PM3UKU B (OPMHUPOBAHUU COBPEMEHHOMH
HAay4YHOU KapTHHBI MHpa, B Pa3BUTHM COBPEMEHHOM TEXHUKH M TEXHOJIOTMM, B IPAKTUYECKON
JIeSITeLHOCTH JIIOICH;

YUUTBIBATh TPAHUILIBI IPUMEHEHUS U3YyUCHHBIX (PU3MUECKUX MOJENel: MaTepualibHas TOUKa,
MHepIMalbHasl cucTeMa OTcuéTa, aOCOJIIOTHO TBEPAOE TENO, MIACANbHBINA Ta3, MOJAEIH CTPOCHHS
ra3oB, JKUAKOCTEH M TBEPABIX TeJ, TOUCUHBIM ANEKTPHUECKUH 3apsia MpHU PEUICHUH (U3NUECKUX

3ajauy;



pacmo3HaBaTh (uU3MUecKHUe SBICHHS (MPOIECChl) W OOBACHATH MX Ha OCHOBE 3aKOHOB
MEXaHUKH, MOJEKYJISIPHO-KMHETUYECKOM TEOPUM CTPOCHHUS BEIIECTBA M AJIEKTPOAUHAMHUKH:
PaBHOMEPHOE M PaBHOYCKOPEHHOE MPSMOJIUHEHHOE NBIKCHHE, CBOOOHOE TaJIEHNE TEJ, IBIKCHHE
10 OKPYXHOCTH, WHEPIUs, B3auMojelcTBre Tel, nuddy3us, OpOyHOBCKOE ABHUKEHHUE, CTPOCHUE
JKUAKOCTEH U TBEPABIX TeJ, U3MEHEHHEe 00BhEMa TeNl MpH HarpeBaHHM (OXJAXKIECHUH), TEIJIOBOE
paBHOBECHE, UCIIAPEHHE, KOHJEHCAUUsA, IUIABJICHUE, KPUCTAIUIM3alUsd, KHUIEHUE, BIIAXHOCTh
BO3/yXa, MOBBIIICHUE JABJICHUS ra3a MpPU €ro HarpeBaHWU B 3aKPBITOM COCY[E, CBSI3b MEXKIY
rapaMeTpaMu COCTOSTHUS Ta3a B U30IPOIIECCaX, JICKTPU3aIUs TeJl, B3aUMOJICUCTBUE 3apsI0B;

OMHCHIBATh MEXaHHUYECKOE [BHKEHHE, HUCTOJb3ysS (pU3Mueckue BETHYMHBL: KOOPAHMHATA,
MyTh, MEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tejla, CUJla, UMIIYJbC Tela, KUHETHYEeCKas
SHEPTUs, TOTCHIMAbHAS DJHEPrus, MeXaHWdeckas paboTa, MeXaHW4YecKas MOIIHOCTh, TIpH
OTIMCAHUU TPaBUILHO TPAKTOBATh (PU3UYECKUN CMBICI HCTIOIB3YEMbIX BEJTUYHH, HX 0003HAYCHHS U
€IMHUIIBI, HAaXOIUTh (OPMYIBI, CBS3BIBAIONIUE NaHHYI (PU3NYECKYIO BEIUYUHY C JIPYTUMH
BEJIMYMHAMU,

ONKMCHIBATh HW3YYECHHBIE TEIUIOBBIE CBOMCTBA TEI M TEIJIOBBIE SBJICHUSA, HCIOIb3YS
(¢u3MYecKue BEIWYWHBI: JaBJICHHE Tas3a, TeMIlepaTypa, CpeAHsas KHHETHYECKas DSHEPrus
XAa0TUYECKOTO JIBMOKEHUS MOJIEKYJ, CPEIHEKBAJAPATUYHASL CKOPOCTb MOJIEKYJ, KOJIMYECTBO
TEIUIOTBI, BHYTPEHHSS JSHEprus, padora raza, Kod(Q(HUIMEHT NOJE3HOTO JCUCTBUS TEIUIOBOTO
JIBUTATEJIS; TIPH ONMCAHUM MPABWIILHO TPAKTOBATh (DU3UUECKUN CMBICI UCTIONB3YEMbIX BEIMUNH, UX
0003HAYCHHS M €IUHUIIBI, HAXOAUTHh (HOPMYJIbI, CBS3BIBAIOIIKE JAHHYIO (DU3UYECKYIO0 BEIIMYUHY C
JIPYTUMU BEJIMYUHAM;

ONMCHIBATh HM3YYEHHBIC 3JIEKTPUUECKHUE CBOMCTBA BEUIECTBA M DJIEKTPUYECKHE SIBIICHHS
(mpotiecchbl), UCHOIB3YS (PU3NUYECKHE BEIUYMHBI: 3JEKTPUUECKUN 3apsijl, 3JIEKTpUYEcKoe TMoJe,
HanpspKEHHOCTD TOJIS, MOTEHIMAN, Pa3HOCTh MOTEHIIMAIOB; MPYU OMMCAHUM MPABUIILHO TPAKTOBATH
(bu3UYECKUI CMBICI MCIIOJIb3YEeMbIX BEIMUYWH, HX 0003HAUCHHUS U €IUHUIIBI, YKa3bIBaTh (OPMYIIBI,
CBS3BIBAIOIIME JAaHHYIO (M3UUECKYIO BEITUUYHUHY C APYTUMHU BEIUUMHAMM;

aHAMM3UPOBaTh (M3UYECKUE TPOILECCHl W SIBJICHUSA, HWCIONB3Ys (U3UUYECKHUE 3aKOHBI H
NPUHIUTBL: 3aKOH BceMUpHOro TaroteHud, I, I u Il 3akonsr HbpIOTOHA, 3aKOH COXpaHEHUS
MEXaHUYECKOM DHEPTHM, 3aKOH COXPAHEHUS UMILYJIbCA, NPUHLHUI CYNEPIIO3UIMU CUJ, MPUHLIMI
paBHONPABUA MHEPUHUAIBHBIX CHCTEM OTCUETA, MOJEKYJISIPHO-KMHETHYECKYIO TEOPUIO CTPOCHUS
BEIIIECTBA, FA30BbI€ 3aAKOHBI, CBSI3b CPEIHEN KMHETUYECKON YHEPTUH TEIJIOBOTO IBUKEHUSI MOJIEKYJ
¢ aOCOTIOTHOM TeMIIEpaTypoO, MePBhIN 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAaHEHHUS JIEKTPUICCKOTO
3apsiga, 3akoH KysjoHa, mpw 3TOM pa3iauuaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA, €ro

MaTeMaTHYECKOE BBIPAXKEHNUE U YCIIOBUS (IpaHuULlbl, 00JaCTH) IPUMEHUMOCTH;



OOBSICHATH OCHOBHBIC NMPHUHILUIBI JEHCTBUS MalllMH, MPUOOPOB U TEXHUYECKUX YCTPOUCTB;
pa3nnyaTh ycaoBUs MX 0€30MaCHOTO MCIOIB30BAHUS B TIOBCEAHEBHOM KU3HM,

BBITIOJHATh OKCIIEPUMEHTHI 10 HCCIIEJOBAHUIO (PU3MYECKUX SIBICHHUM U MPOIECCOB C
UCIIOJIb30BaHUEM MPSMBIX M KOCBEHHBIX U3MEPEHUH, NIPH 3TOM (opMyIupoBaTh Mpodiaemy/3anauy
U TUIOTE3y y4eOHOTro 3KCIIEpUMEHTa, cOOMpaTh YCTAaHOBKY W3 INPENJIOKEHHOTo 00OpyI0BaHUS,
MIPOBOJIUTH OTBIT U (POPMYITHUPOBATH BHIBOIBI;

OCYUIECTBIISATh TPSMbIE U KOCBEHHbIE H3MEpEeHUsS (U3MUECKUX BEJIWYHMH, IpPU ITOM
BbIOMpPATh ONTUMAIBHBIA CIIOCOO HM3MEpPEHHsT U HUCIOJIb30BaTh H3BECTHBIE METOJbl OLIEHKH
MOTPELIHOCTEH U3MEPEHU;

MCCIIEIOBATh 3aBUCUMOCTH MEXIy (pU3MYeCKMMH BETMYMHAMHU C UCTOJIH30BAHUEM TIPSIMBIX
U3MEpPEHH, MpU STOM KOHCTPYHUPOBATh YCTaHOBKY, (PUKCHpPOBATH pe3yJbTaThl IOJIYYEHHOMN
3aBUCUMOCTH (PU3MUYECKHX BEJIMYMH B BUJE TaOJIUI U IpadUKOB, JeIaTh BBIBOJBI MO pe3yJibTaTaM
UCCJIEJOBAHMS;

coOmoaTh MpaBuia O€30MacHOrO TpyJAa NpPU TPOBEICHUM HCCIEIOBAaHMNA B pPaMKax
y4eOHOr0  3KCIEepUMEHTa, Y4eOHO-HCCIEeOBAaTeIbCKOM W MPOEKTHOM  JeATeNbHOCTH  C
UCIIOJIb30BAaHUEM U3MEPHUTENBHBIX YCTPOICTB U J1aOOpaTOpHOrOo 000pYy/J0BAHUS;

pemiath pacu€THble 3aJaud C SIBHO 33JaHHOM (PU3MYECKOH MOJENbI0, HCIOJb3Ys
¢u3nueckre 3aKOHBI M TPUHIIMIIBI, HA OCHOBE aHAJHM3a YCIOBHS 3aJaud BBIOMpaTh (PU3MUECKYIO
MOJIeb, BBIACHATH (U3MYECKHE BEIUYMHBI U (OpMYJbl, HeoOXoaumble M €€ pelleHus,
IPOBOJUTH PacuU€Thl U OLIEHUBATh PEAIbHOCTH MOJyYE€HHOT0 3HaUeHHs! (PU3MUECKON BEIUYHHBI,

pelaTe KauyeCTBEHHBIE 3a/layd: BBICTPAUBATh JIOTMYECKH HENPOTUBOPEUMBYIO LIENOYKY
paccykJIeHU ¢ Omopoi Ha N3YUCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKHUE SBJICHUS,

MCIIOJIb30BaTh MPHU PEIIeHNH Y4eOHBIX 33/1a4 COBpEMEHHbIE HH(OPMAIIMOHHBIE TEXHOJIOTUU
JUId TIOMCKa, CTPYKTypUPOBaHMs, HHTEpIpEeTallMM U NpeJCTaBIeHUs Y4eOHOH M HaydHO-
HOMYJIIPHOM MH(OpPMAIMK, MOTYYEHHOW U3 pa3NUYHBIX MUCTOYHHUKOB, KPUTUYECKU aHATU3UPOBAThH
noJy4aeMyro HH(opMaImo;

MPUBOJIUTH NPUMEPHI BKJIaJa POCCHUICKUX U 3apyOEKHBIX YUEHBIX-(U3UKOB B Pa3BUTHE
HayKH, 00bSCHEHHE MTPOLIECCOB OKPYKAIOIIEro MUpa, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;

UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUS 10 (PU3UKE B MOBCEHEBHOM JKU3HU JJIs1 00eCTIeYeHUs
0e30macHOCTH TpU OOpalIeHUuH ¢ MPUOOpPaMU M TEXHUYECKUMHU YCTPOMCTBAMH, Ul COXpaHEHHUs
3JI0POBBS U COOJIIO/IEHUSI HOPM IKOJIOTUYECKOTO MOBEACHUS B OKpY KalolIel cpee;

pa0oTaTh B rpylIe C BBINOJHEHUEM PA3JIMYHBIX COLUAIBHBIX POJIEH, INIAaHUPOBAaTh padoTy
IPYMNIBl, PALMOHAIBHO  pPACHpPEACNsATb OOSM3aHHOCTM W IUIAHUPOBATh  JIEATEIBHOCTH B
HECTaHJApPTHBIX CHUTyalUsX, aJIeKBaTHO OIICHMBATh BKJAJ KaXJ0r0 M3 YYaCTHUKOB TpyIIbl B

pEIICHUE paccMaTpPUBAEMOil TPOOIIEMBI.



K konmy oOyuenus B 11 kiacce mpenMeTHbIe pe3yibTaTbl Ha 0a30BOM YPOBHE JOJKHBI
oTpakaTb c(HOPMUPOBAHHOCTD y OOYYAIOLIUXCS YMEHHIA:

JIEMOHCTPUPOBATh Ha NMpHUMEpax pojb U MeCTo (PUM3UKU B (HOPMHUPOBAHUU COBPEMEHHOM
Hay4YHOU KapTHHBI MHpa, B Pa3BUTHM COBPEMEHHOM TEXHUKH M TEXHOJIOTHMM, B IPAKTUYECKON
JeSTeIbHOCTH JIFOJIEH, IEJIOCTHOCTh U €IMHCTBO (PU3NYECKON KapTUHBI MUDA;

YUUTBIBaTh TPAaHUIBl [PUMEHEHHs] HW3yYeHHbIX (U3NYECKUX MoJeNel: TOYEUHBIH
ANIEKTPUYECKUI 3apsif, Jy4 CBETa, TOUEUHBI UCTOYHMK CBETA, sIIEpHAsi MOJEIb aToMa, HyKJIOHHAs
MO/IENIb aTOMHOTO Si/Ipa MPH PelieHnH (HU3NIECKHX 3a/1aY;

pacrno3HaBaTh (u3MuUecKue SBICHHUS (IPOLECChl) U OOBACHATH MX Ha OCHOBE 3aKOHOB
AJIEKTPOAMHAMHUKN U KBAaHTOBOM (HM3UKHU: >JIEKTpUYECKas MPOBOAMMOCTb, TEIJIOBOE, CBETOBOE,
XUMHMUYECKOE, MAarHUTHOE JIEHMCTBUS TOKA, B3aMMOJEHCTBHE MAarHUTOB, AJIEKTPOMAarHUTHAas
WHAYKIMS, JEHCTBHE MAarHUTHOTO II0JII Ha TPOBOJHUK C TOKOM H JBWXKYLIMHCS 3apan,
AIIEKTPOMAarHUTHbIE KOJeOaHUs W BOJIHBI, MPSMOJIMHEHHOE pacHpOCTpaHEHUE CBETa, OTpaKEeHHeE,
npejaoMIIeHue, HUHTepdepeHIus, IUppakuus ¢ MOJApU3alUs CBeTa, JAHUCIEPCUs CBeTa,
dorornekrpudeckuii ddpdext (dhotorddekr), cBeToBOEe NaBiIeHHE, BO3HUKHOBEHHE JIHMHEHYATOTO
CIIEKTpa aTOMa BOJI0PO/Ia, €ECTECTBEHHAs! U HUICKYCCTBEHHAs PaINOAKTUBHOCTB;

ONMCHIBATh M3yUEHHBbIE CBOMCTBAa BellecTBa (DJIEKTPUYECKHE, MArHUTHBIE, ONTHUYECKHE,
AJIEKTPUUYECKYIO MPOBOAMMOCTb Pa3IMYHBIX CpPEA) U 3IJIEKTPOMArHUTHBIE SIBJICHUS (IIPOLECCHI),
UCTIONB3Yysl (U3MUECKUE BEJIMYUHBI: OJCKTPUUECKUI 3apsja, cuja TOKa, dJIEKTPUUECKOe
HaNpsDKEHUE, JIEKTPUYECKOE COMPOTHUBIIEHUE, PA3HOCTh MOTEHILIMAJIOB, 3JEKTPOABIKYIIAS CHIIA,
pabota TOka, MHIYKUUS MarHUTHOrO MoJjsl, cuia Awmrmepa, cuia JlopeHna, WHAYKTHUBHOCTh
KaTYyIIKH, SHEPrusl 3JeKTPUYECKOr0 M MAarHUTHOIO IOJIeH, Mepuox W dacToTa KojeOaHWil B
K0JIeOAaTeIbHOM KOHTYpE, 3aps] M CWIa TOKa B IPOLIECCE TapMOHUYECKHUX 3JIEKTPOMArHUTHBIX
KosiebaHni, (POKyCHOE pacCTOSIHHE M ONTHYECKas CWJIa JIMH3bI, NpPU OIWCAHWU NPABUIBHO
TpPaKTOBaTh (U3NYECKUIN CMBICI UCIIOJIb3YEMbIX BEJIMYMH, X 0003HAYEHUS U €UHUIIbI, YKA3bIBAaTh
(bopMyIIbl, CBA3BIBAIOIINE JaHHYIO (PU3MYECKYIO BETMUMHY C JPYTUMH BETUUMHAMU;

ONKCHIBATh M3YYCHHBIE KBAaHTOBbIE SBJICHUS M TPOLECCHl, MCIONB3Yys (hU3UYECKHe
BEJIMYMHBI: CKOPOCTb JIEKTPOMAarHUTHBIX BOJIH, IJTMHA BOJHBI M YACTOTA CBETA, SHEPTUsl U UMITYJIbC
¢dboToHa, Tepuoja Modypacmajga, JHEprust CBA3M AaTOMHBIX SJep, MPH ONHUCAHUU MPaBUIBHO
TPAaKTOBaTh (PU3UUECKUI CMBICI MCIIOJIb3yEMbIX BEJTMUMH, X 0003HAUCHHSI M €IMHHIIbI, YKa3bIBaTh
(bopMyJIbl, CBS3BIBAIONINE JAaHHYIO (PU3NYECKYIO0 BEIMYMHY C JPYTMMHU BEIMYMHAMH, BBIYHCISATDH

3Ha4YeHHUE (PU3NICCKON BEITHUNHBI,



aHaJIM3UPOBaTh (U3NYECKUE MPOLECChl U SBICHHS, HUCIONB3YS (U3NUECKUE 3aKOHBI U
IPUHLHUIEL: 3aK0H OMa, 3aKOHBI IOCJIEI0BATENLHOIO U NMapajljIeIbHOTO COEIMHEHUS IPOBOJHHUKOB,
3akoH JDxoyns—JleHna, 3akoH O3JIEKTPOMAarHUTHOM HWHAYKLHH, 3aKOH HIPSIMOJIMHEHHOTO
pacnpoCTpaHEHUs] CBETA, 3aKOHBl OTPAXXCHMsI CBETA, 3aKOHBI IPEJIOMJICHUS CBETA, ypaBHEHUE
OiHmTeHa A porodddexra, 3aKOH COXpAaHEHUS YHEPIUH, 3aKOH COXPAHEHHS UMITYJIbCa, 3aKOH
COXPAHEHUS NIEKTPUUECKOTO 3aps/a, 3aKOH COXPAaHEHHs] MacCOBOT'0 YKcIa, OCTynaThl bopa, 3aKkoH
paZMOaKkTUBHOTO pacmajaa, MpH ATOM pa3iuyaTh CIOBECHYIO (OPMYIHUPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOE BhIpAaXKEHUE U yCI0BU (TPaHHULIbl, 00JIACTH) IPUMEHUMOCTH;

ONpEACIATh HAIpPABJIEHUE BEKTOPA HMHIYKIUM MAarHUTHOTO TOJS IPOBOJHHUKA C TOKOM,
cwiibl Amniepa u cuibl JIopeHna;

CTPOUTH U OMHCHIBATh N300pakeHNe, CO3aBaeMOe TUNIOCKUM 3€pKajioM, TOHKOH JIMH30M;

BBIMOJIHATh SKCIEPUMEHTHI 10 HUCCIENI0BaHUIO (DU3MYECKHX SIBIEHHMM M IPOLECCOB C
MCTOJIb30BaHUEM MPSAMBIX U KOCBEHHBIX MU3MEPEHUH: MPH 3TOM (popMyIupoBaTh mpobdiaemy/3agauy
U THUIOTE3y Y4eOHOTO SKCIIEpUMEHTa, COOMpaTh YCTAaHOBKY W3 IPENJIOKEHHOTO 00OpYI0BaHUS,
MIPOBOAMTH OMBIT U POPMYIUPOBATH BHIBOIBI;

OCYILECTBIISATh TpPSIMBbIE W KOCBEHHbIE H3MEpEHUs (PU3MUYECKUX BEIUYMH, IpPU 3TOM
BbIOMPATh ONTUMAIBHBIA CIIOCOO HM3MEpPEHHs U HCMOJIb30BAaTh H3BECTHBIE METOJbl OICHKH
MIOTPELIHOCTEN U3MEPEHU;

HCCJIEIOBATh 3aBUCUMOCTH (PU3UYECKHUX BEIUYMH C HUCIIOJIb30BAHUEM MPSMBIX U3MEPEHHIA:
IpU 3TOM KOHCTPYUpPOBaTb YCTaHOBKY, (PMKCHPOBATh pPE3YJbTaThl IOJYYEHHOH 3aBUCHUMOCTH
(¢u3nUecKuX BETMUUH B BUJIE TaOIUI] U TpadMKOB, JeTaTh BHIBOBI IO Pe3yJIbTaTaM UCCIICAOBAHMS;

coOmoaTh MpaBuia O€30MacHOrO TpyJAa NpPU TPOBEICHUM HCCIEIOBAaHMNA B pPaMKax
y4eOHOrO0  3KCIEepUMEHTa, Y4eOHO-UCCIEeOBAaTeIbCKOM W MPOEKTHOM  JeATelNbHOCTH  C
UCIIOJIb30BAaHUEM U3MEPHUTENBHBIX YCTPOICTB U J1aOOpaTOpHOrOo 000pYy/J0BAHUS;

pemiatb pacu€THble 3aJaud C SIBHO 33JaHHOM (PU3MYECKOH MOJENbI0, HCIOb3Ys
¢u3nueckre 3aKOHbI M TPUHIIMIIBI, HA OCHOBE aHAJHM3a YCIIOBHS 3aJaud BBIOMpaATh (PU3MUECKYIO
MOJIeb, BBIACHATH (U3MYECKHE BEIUYMHBI U (OpMYJbl, HeoOXoaumble M €€ pelleHus,
IPOBOJUTH PAcU€Thl U OLIEHUBATh PEAIbHOCTH MOJIyY€HHOTO 3HauUeHHs! (PU3MUECKON BEIUYHHBI,

pelaTe KauyeCTBEHHBIE 3a/ayd: BBICTPAUBATh JIOTMYECKH HENPOTUBOPEUMBYIO ILIEMOYKY
paccykJIeHU ¢ Omopoi Ha N3YUCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKUE SBIICHUS,

MCIIOJIb30BaTh MPHU PEIIeHNU Y4eOHBIX 33/a4 COBpEMEHHbIE HH(DOPMAIIMOHHBIE TEXHOJIOTUU
JUId TIOMCKa, CTPYKTypUPOBaHMs, HHTEpIpEeTallMM U NpeJCTaBIeHUs Y4eOHOH M HaydHO-
HOMYJIAPHOM MH(OpPMAIMK, MOTYYEHHOW U3 pa3NUYHBIX UCTOYHHUKOB, KPUTUYECKU aHAU3UPOBAThH

noJy4aeMyro HH(opMaImo;



OOBSICHATH TMPUHIMIIBI IEHCTBUS MAIllMH, MPHOOPOB U TEXHHUUECKUX YCTPOWCTB, pa3nuyarh
YCIIOBHS UX 0€30MacHOT0 MCIIOJIb30BAaHMSI B TIOBCETHEBHOM JKU3HU;

IIPUBOJIUTH TPUMEPHI BKJIa/la POCCHUICKUX U 3apyOeKHBIX YUEHBIX-(U3UKOB B pa3BUTHE
HayKH, B 00bSCHEHHE MPOLIECCOB OKPYKAIOILEr0 MUPa, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;

UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUS 10 (PU3UKE B MOBCEIHEBHOM JKU3HU Il 00ecTIeyeHUs
0e30macHOCTH TpU OOpalIeHUuH ¢ MPUOOpPaMU M TEXHUYECKUMHU YCTPOMCTBAMH, Ul COXpaHEHHUs
3JI0POBBS U COOJIIO/IEHNSI HOPM DKOJIOTUYECKOTO MOBEACHUS B OKPY KaloLIel cpee;

pa0oTaTh B rpylIe ¢ BBINOJHEHUEM PA3JIMYHBIX COLUAIBHBIX POJIEH, INIAaHUPOBAaTh PadoTy
IPYNIBl, PALMOHAIBHO  pPACHpEAeNsATb OO0SM3aHHOCTM W IUIAHUPOBATh  JIEATEIBHOCTh B
HECTaHJIAPTHBIX CHUTyalUsX, aJIEKBaTHO OIICHMBAaTh BKJIAJ KaXJ0r0 M3 YYaCTHUKOB IpYyIIbl B

pEeIIeHUE paccMaTpUBAEMOil TPOOIIEMBI.

TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
No HanmeHoBaHuKe KonnyecTBo Yacos DNeKTPOHHbIe
n/ pa3noenos u TeM Bce | KoHTposb | lNMpakTunye (undpposble)
n nporpammsil ro Hble CKune obpa3oBaTesibHble
paboThl paboThl pecypchl
Paspen 1. PUBUKA N METOAbl HAYHHOIO NO3HAHUA
%' dunsnka n MeTobl 2 Bubnnoteka LOK
Hay4YHOro No3HaHMA https://m.edsoo.ru/7f41
bf72
NToro no paspeny 2
Paspen 2. MEXAHUKA
%' KnHemMaTunKa 5 Bbubnnoteka LOK
https://m.edsoo.ru/7f41
bf72
%' OnHamMunkKa 7 Bbubnnoteka LIOK
https://m.edsoo.ru/7f41
bf72
g' 3aKOHbl COXpaHeHUs B 6 1 1 bubnnoTteka LIOK
MexaHuKe https://m.edsoo.ru/7f41
bf72
WToro nmo paspeny 18
Paspen 3. MOJIEKYJIAPHAA ®PU3UNKA U TEPMOAOVMHAMUKA
‘;" OCHOBbI MOJIEKYNIAPHO- 9 1 bubnnoTteka LIOK
KUHETNYECKON Teopum https://m.edsoo.ru/7f41



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

bf72
;" OcHoBbI 10 1 Bubnnorteka LIOK
TepMoaANHAMUNKN https://m.edsoo.ru/7f41
bf72
g' ArperaTHble COCTOAHUA 5 Bunbnmnorteka LOK
BellecTBa. da3oBble https://m.edsoo.ru/7f41
rnepexonbl bf72
NToro no pasaeny 24
Paspen 4. 9JJIEKTPOAUHAMUKA
éll' dNnekTpocTaTuKa 10 1 bubnnoTteka LOK
https://m.edsoo.ru/7f41
bf72
ZzL MoCTOSAHHbBLIN 12 1 Bunbnmnorteka LIOK
3N1eKTPUYECKUN TOK. https://m.edsoo.ru/7f41
Tokn B  pasnnyHbIX bf72
cpenax
NToro no paspeny 22
Pe3epBHOe Bpema 2
OBLLEE KoAnyecTeo | ©8 3 3
YACOB MO NPOrrPAMME
11 KJIACC
Ne HanmeHoBaHue KonnyecTtBo 4YacoB INeKTpoHHbIe (LndpoBbIE)
n/n pa3fnesnos U TeM Bcer | KoHTponbH | MpakTuyeck | obpa3oBaTesibHble pecypchl
rnporpamMmmel 0 ble paboTbl | ne paboThl
Paspen 1. DJIEKTPOOVUHAMUKA
1.1 MarHmnTHoe none. 11 1 3 Bubnnorteka LIOK
DNeKTpoMarHuTHas https://m.edsoo.ru/7f41c
NMHAOYKUNA 97c
11
WToro no paspeny
Paspen 2. KOJIEBAHUA N BOJIHbI
2.1 MexaHun4yeckune n 9 1 Bubnnorteka LIOK
3/IeKTPOMArHNTHbIE https://m.edsoo.ru/7f41c
kKonebaHunsa 97c
2.2 5 1
MexaHunyeckune n Bunbnnorteka LIOK
3/IeKTPOMArHNTHbIE https://m.edsoo.ru/7f41c
BOJIHbI 97c



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
https://m.edsoo.ru/7f41c97c
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
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https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

2.3

10

WToro nmo paspeny

OnTukKa Bubnnorteka LIOK
https://m.edsoo.ru/7f41c
97c

24

Paspen 3. OCHOBbI CINEL,

MAJNIbHON TEOPUN OTHOCUTEJIbHOCTU

3.1 OcCHoOB®bI 4 1 Bunbnnorteka LIOK
creymanbHON Teopuun https://m.edsoo.ru/7f41c
OTHOCUTENIbHOCTW 97c

4

NToro no paspeny

Pazpen 4. KBAHTOBAA ®U3UKA

4.1 3/1eMeHTbl KBAHTOBOMN 6 Bubnnorteka LOK
OMTUKWN https://m.edsoo.ru/7f41c
97c
4.2 4
CTpoeHune atoma bubnunoTteka LIOK
https://m.edsoo.ru/7f41c
97c
4.3 5
ATOMHOEe a4apo Bunbnnoteka LIOK
https://m.edsoo.ru/7f41c
97c
15

WToro nmo paspeny

Paspen 5. 9JIEMEHTbl ACTPOHOMUU N ACTPODPU3IUKNA

>-1 SN1eMeHThI 7 1 Bubnnorteka LIOK
aCTPOHOMUN n https://m.edsoo.ru/7f41c
acTpopPun3nNKKn 97c
7

NToro no paspeny

Pazpen 6. OBOBLUAIOLLEE MNOBTOPEHME

6.1 Obobuwatouee 4 Bunbnnoteka LIOK
MnoBTOpEHUEe https://m.edsoo.ru/7f41c
97c
4
NToro no paspeny
3
Pe3epBHOe BpemMA
68 4

OBLUEE KOJINYECTBO
YACOB 10O MPOIrPAMME



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

ITOYPOYHOE IIVIAHUPOBAHUE

10 KJIACC
No Tema ypoka Kosin4ecTBo 4acos
n/n Bcer | KoHTposbHble | lpakTnyeckne
0 paboThbl paboThbl
1 dum3nka — Hayka o npupoae. Hay4Hble 1
MeTobl MO3HAaHNSA OKpY>XakLwero Mympa
2 Posb 1 MecTo hn3nKnM B hopMnpoBaHUn 1

COBpPEMEHHOM Hay4YHOW KapTUHbI MUpa, B
NPaKTU4eCcKon AesaTeNbHOCTN Jinhen

3 MexaHn4yeckoe OBuXeHue. 1
OTHOCUTESNIbHOCTb MeXaHn4ecKoro
OBuv>xeHuns. NepemelleHne, CKOpPoCTb,

yCKopeHune

4 PaBHOMepHOEe NPAMOJINHENHOE ABUXEHUE 1

5 PaBHOYyCKOpeHHOE NPSMOJIMHENHOE 1
OBUXeHune

6 CsobogHoe nageHue. YCKopeHue 1
cBob0oAHOro NnageHus

7 KpuBonuHenHoe asuxxeHue. [1BnxxeHue 1
MaTepuasibHON TOYKWN MO OKPYXXHOCTWU

8 MpuHUMN oTHOCUTENbHOCTK [Nanunnes. 1

NHepumanbHble CUCTEMbI OTcHeTa. [epBbin
3aKOH HblOTOHA

9 Macca Tena. Cuna. MNpuHumn 1
cynepno3snumnm cun. BTopon 3akoH
Hbl0TOHa A4/18 MaTepuasibHON TOYKM

10 | TpeTwuin 3aKOH HblOTOHa AN 1
MaTepuasibHbIX TOYEK

11 3aKOH BCEMUPHOro TaroteHnsd. Cmna 1
TAXXecCcTu. [NepBas KOCMUYecKas CKOPOCTb

12 | Cnna ynpyroctn. 3akKoH 'yka. Bec Tena 1

13 | Cuna TpeHunsa. KoadpdpuumeHT TpeHusa. Cuna 1
COMPOTUBJIEHNSA MPU OBUKEHUN Tena B
XXUOKOCTU UK rase

14 | NocTynaTesbHOE M BpallaTesibHoe 1
OB >xeHne abcontoTHO TBEPAOro Tena.
MomeHT cusbl. Mnevyo cunbl. Yciosus
paBHOBECKA TBEPAOro Tena

15 MMnynbC MaTepuanbHON TOYKU, CUCTEMbI 1
MaTepuasibHbIX ToYeK. IMNynbLC Cunbl.
3aKOH CoXpaHeHuns nMmnysbca. PeakTuBHOE
OBUKeHune

16 | PaboTa n MOWHOCTb CuAbl. KnHeTn4eckas 1
3Heprmna maTepuasbHOM To4KN. TeopemMa 06
N3MEHEHNN KNHETNYECKOW SHEPr N

17 [MoTeHunanbHada 3Heprug. lNoteHunanbHasga 1
3Heprmna ynpyro negopMmnpoBaHHOM
MPpy>XWHbl. NMNoTeHUMabHaa saHeprua Tena
B6/1M31 NOBEPXHOCTY 3eMaun

18 [MoTeHunanbHble N HEMNOTEHLMAIbHbIE 1
cunbl. CBS3b paboTbl HEMOTEHUMANbHbBIX
CUN C U3MEHEHNEM MexXaHU4YeCKON IHepPrnm
CUCTEMbI TeJl. 3aKOH COXpaHeHns
MexaHU4YeCKON SHepPrmun




19

NabopaTopHasna paboTa «ccnepoBaHne
CBSI3N paboTbl CUJbI C USMEHEHUWEM
MEXaHWNYeCKOW SHeprum Tena Ha npuMmepe
PACTSXKEHNS PE3NHOBOI0 XIryTa»

20

KoHTposbHasa paboTa no teme
«KnHemaTunka. InMHaMmmnka. 3aKOHbI
COXpPaHEeHNA B MEXaHUKE»

21

OCHOBHbIE MOJIOXKEHNA MONEKYIAPHO-
KnHeTun4yeckomn Teopun. bpoyHosckoe
ABWXeHwne. Andoy3snsa

22

XapakTep ABMXEHUS U B3aUMOL4EeNCTBUSA
YyacTuy BewecTBa. Mooenn cTpoeHus
rasoB, XUOKOCTEN N TBEPAbIX Ten

23

Macca monekyn. KonmyecTso BellecTsa.
MocTosHHasa ABoragpo

24

TennoBoe paBHoBecue. TemnepaTypa u eé
n3mepeHue. LLkana temnepaTtyp Lenbcus

25

NpeanbHbin ra3 B MKT. OcHOBHOE
ypaBHeHne MKT

26

AbBconoTHaa TeMnepaTypa Kak Mepa
cpefHen KNHeTUYeCKOMN 3Heprum
OBVXXEHUS MONeKyl. YpaBHeHne
MeHpeneesa-KnanenpoHa

27

3akoH [JanbToHa. [a30Bble 3aKOHbI

=

28

JlabopaTopHas paboTa «MccnenosaHne
3aBUCMMOCTU MeXAy napameTpamu
COCTOSAHMS Pa3pPEXEHHOro rasa»

29

MN3onpouecchl B ugeanbHOM rase n nx
rpadpuyeckoe npeacrasieHne

30

BHYTpPEHHSS 3Heprus TepMoanHaMn4eckomn
CUCTEMbI 1 Crocobbl eé n3MeHeHus.
KonnyectBo TennoThl 1 paboTa.
BHYTpeHHSs sHeprmus oA4HOaTOMHOIoO
naeanbHOro rasa

31

Bunabl Tensionepenayu

=

32

YpenoHasi TeNJIOEMKOCTb BellecTBa.
Konnyectso TenaoTbl Npn Tensonepenaye.
AnnabaTHbIN Npouecc

33

MepBbli 3aKOH TEPMOANHAMUKN U €ro
NPUMEHEHME K N30MpoLLeccam

34

HeobpaTumoCTb NpoLeccos B Npupoae.
BTopon 3aKOH TepMOANHAMUKN

35

MpuHunn genctens u KN4 tennoson
MaLUWHbI

36

Limkn KapHo u ero K

37

Jkonornyeckmne npobnemsol
TenJ03HepreTukn

38

Ob6obwatownin ypok «MonekynsapHas
dpun3nka. OCHOBbI TEPMOLVNHAMUKN»

39

KoHTponbHas paboTa no teme
«MonekynsipHas pusmka. OCHOBHbI
TEPMOANHAMUKMN »

40

MapoobpasoBaHMe 1 KOHAEHCALUS.
NcnapeHne n KuneHue

41

A6CONOTHAA N OTHOCUTEIbHAs BJIaXXKHOCTb




BO34YyXa. HacCbIWeEeHHbIV nap

42

Teéppoe Teno. Kpuctanamyeckme n
aMopdHble Tena. AHN30TPONUS CBONCTB
KPUCTaJIJI0B. XKuaKue KpucTasbl.
CoBpeMeHHble MaTepuabl

43

MnaeneHne n KpucTaaansaund. YoenoHas
TennoTa nnasneHusa. Cybammauns

44

YpaBHeHue TensoBoro 6anaHca

=

45

AnekTpulauunsa Ten. NeKTpu4eckmnin 3apaa.
[Ba BULa 3NeKTpUYeCKnX 3apsoB

46

MPOBOAHUKN, ONINEKTPUKM 1
NoJslyNnPOBOAHUKMN. 3aKOH COXPaHEHUS
3IEKTPUYECKOro 3apsaaa

47

B3anmopencrtemne 3apanos. 3akKoH KysoHa.
ToYyeyHbIV 31eKTPUYeCcKmn 3apas

48

Hanps>X&HHOCTb 2/1eKTPUYECKOro noss.
MpuHUMN Cyneprno3vumn 31eKTPUYeCcKnx
nonen. JINHNM HanNpPA>XXEHHOCTN

49

PaboTa cnn aneKTpoCcTaTUYEeCKOro rnons.
NMoTeHuwman. Pa3HoCTb MOTEHUMANOB

50

MPOBOAHUKN W OVN3NEKTPUKMK B
3/1eKTPOCTaTUYECKOM Mose.
AunanekTpnyeckas NpoHNLAEMOCTb

51

INEeKTPOEMKOCTb. KoOHAeHcaTop

=

52

D1eKTPOEMKOCTb MJIOCKOro KOHAeHcaTopa.
JHeprus 3aps>XeHHoro KoHgeHcaTopa

53

NabopaTopHasa paboTa "UamepeHue
3NIEKTPOEMKOCTN KOHOeHcaTopa"

54

MpuHUMN OENCTBUSA U NPUMEHEHNE
KOHLEeHCaTOpOB, KONUPOBAJIbHOIO
annapaTa, CTPYWHOro npuHTepa.
dneKTpocTaTnyeckas 3almTa. 3a3emseHue
anekTponpmnbopos

55

DNeKTPUYECKUN TOK, YyCJIOBUS ero
cywecTtBoBaHuA. NOCTOoAHHbIN TOK. Crnna
TokKa. Hanps>xeHue. ConpoTueieHMe.
3akoH OMa gnga y4acTKa uenu

56

MocnepoBaTenbHoOe, MapassiensHoe,
CMellaHHOoe coeAnHeHe NPOBOAHNKOB.
NabopaTopHasa paboTa «N3yveHue
CMELUaHHOro CoeANHEHNSA Pe3MCTOPOB»

57

PaboTa 1 MOLWHOCTb 3/IEKTPUYECKOIr 0 TOKa.
3akoH [>xoyna-JleHua

58

3akoH OMa 419 NoJIHOW (3aMKHYTON)
anekTpuydeckon uenn. Kopotkoe
3aMblkaHue. JlabopaTopHasa paboTa
«N3mepeHne 30C NCTOYHUKA TOKa U ero
BHYTPEHHEro COnpoTUBJIEHNA»

59

DNeKTPOHHasA NPOBOAMMOCTb TBEPAbIX
MeTaJs1JIoB. 3aBMCUMOCTb COMPOTUBNEHNS
MeTasJIoB OT TeMnepaTypbl.
CBepXnNpoBOANMOCTb

60

INeKTpMYeCcKnn Tok B Bakyyme. CBOWUCTBA
3JIEKTPOHHbIX NMY4YKOB

61

MonynpoBOAHUKMK, UX COBCTBEHHAs U
npuMecHas NpoBoaAnMocTb. CBONCTBa p—n-




nepexopa. MonynpoBoaHWKOBLIE NPUBOPHLI

62

DNeKTPUYECKMN TOK B pacTBOpax u
pacrnjaBax 3/1IeKTPOJINTOB.
DNeKTponnTn4ecKasa guccounaums.
DNeKTponn3

63

DNEeKTPMUYECKUN TOK B rasax.
CamMoCTOoATENbHbIN N HECAMOCTOATENIbHbIN
pa3pan. MonHua. lNna3sma

64

InekTpunyeckmne npmnbopbl U YCTPONCTBA U
NX NpakTu4eckoe npmmeHeHune. MNMpasuna
TexHUKn 6esonacHoCTU

65

0606w aoWwnin ypoK «3N1eKTPoaNHAMMNKA»

66

KoHTponbHasa paboTa no Teme
«32neKTpocTaTunka. NMoCToAHHbIN
3/IEKTPUYECKUN TOK. TOKU B Pa3/INYHbIX
cpepax»

67

Pe3epBHbIN YpoK. KOHTponbHas paboTa no
Teme "dnekTpoanHamMmumnka"

68

Pe3epBHbIN ypok. ObobLiatowmin ypok no
Temam 10 knacca

OBLEE KOJINYECTBO HYACOB I10 MNMPOIrPAMME

68

11 KJIACC

Ne
n/n

Tema ypoka

Konn4yecTtBo 4Yacos

Bcer

KOHTpOJIbHbIE
paboThl

lMpakTu4eckune
paboThl

1

MocTOAHHbLIE MArHUTbI N NX
B3ammopnencTeme. MarHmTHoe none. Bektop
MarHUTHOW NHAOYKUMW. JIMHUN MarHUTHOW
NHAOYKUWN

MarHuTHoe nosie NPOBOAHUKA C TOKOM.
OnbIT IpcTena. Bsanmopencrene
NPOBOAHUKOB C TOKOM

NabopaTopHasa paboTa «N3y4eHune
MarHUTHOI O MO KaTyLIKKN C TOKOM»

[encTteme MarHUTHOro NMosA Ha NPOBOAHUK
c TokoM. Cuna Amnepa. JlabopaTopHas
paboTa «lccnepoBaHne oencTeus
NOCTOAHHOIr0 MarHMTa Ha PaMKy C TOKOM»

[encTtBme MarHUTHOro NnoJsif Ha
OBVDKYLLYIOCS 3apsXKeHHYo YacTtuuy. Cuna
JlopeHua. PaboTa cunbl JlopeHua

DNIeKTpoOMarHUTHaa NHAyKums. NoTok
BEKTOpa MarHnTHom nHaykumm. 34C
NHOYKUUWN. 3aKOH 3/1IeKTPOMarHMTHOMN
nHaoykunmn Papages

NabopaTopHas paboTa «MccnenosaHne
SIBJIEHMSA 3JIEKTPOMArHUTHON MHAYKLNN»

VHAYKTUBHOCTL. fIBJieHNEe CaMOVHAYKLUNN.
3[C caMOMHAOYKUMW. DHEPTNUSA MAarHUTHOIo
MoNs KaTyLWKKN C TOKOM. D/IeKTPOMarHUTHoe
rnone

TexHn4eckne yCcTponCTBa U UX
NPUMEHEHMNE: NOCTOSAHHbIE MarHUTHI,
3JIEKTPOMArHuUThbI, 3JIEKTPOABUraTe b,
YCKOPUTENN 3N1EMEHTAPHbIX YacTul,




MHOYKLUWMNOHHAaA neyb

10

O6obuwatowmnm ypok «MarHntHoe none.
DNeKTPOMarHUTHas NHOYKLMNS»

11

KoHTposbHasA paboTa no TeMe «MarHnTHoe
rnose. dNeKTpoMarHUTHasa NHOYKLUNS»

12

CBoboaHble MexaHn4yeckme KosnebaHus.
FapmoHuYyeckne konebaHus. YpaBHeHune
rapMoHun4yeckux konebaHuin. NpeBpalleHne
SHeprun

13

NabopaTopHasa paboTa «NccnepoBaHne
3aBMCMMOCTW Nepmoaa Masbix KonebaHuin
rpy3a Ha HUTWU OT AJINHbI HUTU U MaccChbl
rpysa»

14

KonebaTtenbHbin KOHTYp. CBOBOAHLIE
3/1IeKTPOMarHuUTHbIe KoslebaHusA B
naoeanbHoOM KosebaTeslbHOM KOHTYpe.
AHanoruna Mmexxay MexaHn4ecKnumm u
3/1IEKTPOMArHUTHbLIMU Kos1iebaHnAMN

15

dopmyna ToMcoHa. 3aKOH COXpaHeHUs
SHeprun B naeasbHoM kosnebaTesibHOM
KOHTYype

16

NpeacTaBsieHre 0 3aTyXaoLWwmx
kKonebaHusax. BbIHY)XAEHHbIE MexaHn4Yeckune
konebaHusa. Pe3oHaHC. BblIHy)XOeHHble
3/1IeKTPOMarHUTHbIE KosiebaHus

17

MNepeMeHHbIN TOK. CnMHYcouaanbHbIN
nepemMeHHbIN TOK. MOLHOCTb NEPEMEHHOI0
TOKa. AMNANTYAHOE 1 AeNcTBylouee
3Ha4YeHue CUJibl TOKa N Hanps>XeHus

18

TpaHchopmaTop. lNponssoacTeo, Nepenaya
n notpebaeHne aNeKTPUYeCKON sHeprum

19

YCTPONCTBO N NPpaKTUYECKOe NpuMeHeHune
3N1eKTPUYECKOro 3BOHKa, reHepaTopa
MnepeMeHHoro Toka, JIMHUN
3NeKTponepesad

20

DKOJIOrMYeCKMe PUCKM NMpu Npon3BoaCTBE
311eKTPo3Heprumn. KynbTypa NCNoib30BaHMS
3/1IEKTPO3HEPr N B NOBCEAHEBHOWN XXN3HN

21

MexaHun4eckune BOJIHbI, YC/10BUS
pacnpocTpaHeHus. Nepuon. CKOpoCTb
pacnpocTpaHeHnsa U 4JIMHA BOJIHbI.
MonepeYyHble 1 NPoa0JIbHbIE BOJIHbI

22

3ByK. CKOpOCTb 3ByKa. [pOMKOCTb 3BYKa.
BbicoTa ToHa. TeMbp 3BYyKa

23

D/IeKTPOMArHUTHbIE BOJIHbI, NX CBOWCTBa "
CKOPOCTb. LlIKasia 3N1eKTPOMarHUTHbIX BOJIH

24

MpuHUMNbLI PagnoCBA3N U TeNeBNOeHUS.
PasBuTune cpencTts cBA3N. Pagnonokaumns

25

KoHTposnbHasa pabota «KonebaHusa n
BOJIHbI»

26

MpaMonnHenHoe pacnpocTpaHeHne CBeTa B
ooHopoaHom cpene. ToYeYHbI NCTOYHUK
ceeTa. Jlydy ceBeTa

27

OTpakeHune cBeTa. 3aKOHbl OTPaXKeHUs
cBeTa. NocTpoeHne nsobpa>keHun B
NJIOCKOM 3epkane




28

MpenomneHne ceeTa. [NosIHOE BHYTPEHHEE
oTpakeHwue. MNpefesnbHbIN Yroa NOJHOro
BHYTPEHHEro oTpakeHuns

29

NabopaTopHasa paboTa «M3mepeHne
nokasaTensa NpesioMyieHNna CTeKNa»

30

JInH3bl. MocTpoeHne n3obpa>keHnin B INH3eE.
dopmMysia TOHKOM JINH3bIl. YBEIn4eHune
JIH3bI

31

NabopaTopHasa paboTa «NccnepoBaHne
CBONCTB N306pakeHnn B JIMH3ax»

32

Iducnepcusa ceeTa. CNoXXHbIN cocTaB 6enoro
ceeTa. LigeT. JlabopaTopHas paboTa
«HabnwgeHne gucnepcumn ceeta»

33

NHTepdepeHumnsa ceeTa. Angppakumsa ceeTa.
A pakuoHHas peLlléTKa

34

Monepe4yHOCTb CBETOBbLIX BOJIH.
Mongapunsaumnsa ceeTta

35

OnTunyeckme npnbopbl N YCTPONCTBA U
yCcnoBusa nx 6e3onacHoro NnpuMeHeHus

36

FpaHMLUbl NPUMEHMMOCTUN KNaCCUYECKOMn
MexaHWKW. MocTynaTbl cneunaabHon
TEOPUN OTHOCUTESIBHOCTM

37

OTHOCUTENBLHOCTb OAOHOBpPEMEHHOCTW.
3amensieHune BpeEMEHN N COKpalleHne
OJNHbI

38

DHeprunsa n MNynbC PensiTUBUCTCKON
YyacTuubl. CBSI3b MacChbl C SHeprven n
NMMYJIbCOM. DHEPrusa rnoKos

39

KoHTposbHasa pabota «OnTnka. OCHOBbI
crneuvasibHOM Teopun OTHOCUTESIbHOCTU»

40

®oTOHLI. Dopmyia NnaHKa. dHeprusa v
MMNyNbC POTOHA

41

OTKpbITME N nccnegosaHne poToapdekTa.
OnbiThl A. I'. CToNeToBa

42

3aKoHbI hoToa(hhekTa. YpaBHeHNe
AnHwWTEenHa ona poToapdekTa. «KpacHas
rpaHuua» poTtoadeKkTa

43

HasneHune ceeTa. OnbiThl 1. H. Jlebepesa.
XnMunyeckoe gencrTBme CeBeTa

44

TexHn4yeckme yCTPONCTBA MU NpakTU4eckoe
npuMeHeHne: PoTo3/IEMEHT, POoTOAATHMK,
conHeyHasn baTapes, ceeToamon

45

PelwueHune 3a0a4 no temMe «21eMeHThbI
KBAHTOBOW OMNTUKN»

46

Mopenb atoma TomcoHa. OnbIThl
Pesepdopaa no paccedaHUo a-4acTuL,.
lMnaHeTapHasa MoAesib aToMa

47

lMocTtynaThkl bopa

48

N3ny4yeHne n nornoweHne OTOHOB Npu
nepexoje aToMa C O4HOr0 YPOBHS 3Hepruu
Ha ApYyron. Buabl cNnekTpos

49

BosiHOBbIe cBOMCTBa YacTul. BosHbl e
Bponnsa. KopnyckynspHo-BOJIHOBON
AyanusMm. CnoHTaHHOE U BbIHY XA EeHHOoe
n3nyyvyeHue




50

OTKpbITME paanoaKTUBHOCTU. ONbIThbl
Pesepdopaa no onpeneneHnio coctaBa
pPaAno0aKTUBHOI O N3JTy4YEHUS

51

CsoncTBa anba-, 6eTa-, raMma-n3ny4eHums.
BAnsaHne pagnoakTUBHOCTU Ha »XUMBble
OpraHu3Mbl

52

OTKpbITME NMPOTOHA N HENTPOHA. M30TOonN®bI.
Anba-pacnag. DNeKTPOHHbIN n
NO3NTPOHHbLIN BeTa-pacnag. Namma-
Nn3ny4yeHue

53

DHeprus CBA3nM HYKJIOHOB B aApe. daepHble
peakuuun. daepHbln peakTop. Mpobnemsl,
nepcrneKTuBbl, SKOJIOrn4YecKne acnekThl
A0EPHON IHEPreTuKu

54

dnemMeHTapHble YacTuubl. OTKpbITNE
nosuTpoHa. MeTtoabl HabnwaeHUA 1
perncTpaumm ssieMeHTapHbIX YacTuu,.
Kpyrnbin cton «®yHOaMeHTaslbHble
B3aMMoLencTBus. EAMHCTBO hn3nyeckon
KapTUHbI MUpa»

55

Bung 3Bé3gHoro Heba. Co3Be3gus, spkune
3BE3[bl, MJAHETbl, UX BUANUMOE ABUXKEHME.
CoslHeYHasi cuctema

56

ConHue. ConHeYyHasa akTUBHOCTb. ICTOYHUK
sHeprum ConHua 1 3BE€3[

57

3BE3[bl, X OCHOBHbIE XapaKTEPUCTUKN.
3BE34bl FNTAaBHOW MOCe0BaTE/IbHOCTMU.
BHyTpeHHee cTpoeHMe 3BE3A.
CoBpeMeHHble NpeacTaBieHNNA O
nponcxoxxgeHun n asostoumm ConHua v
3BE3[,

58

Mne4yHbIn MyTb — Hawa anakTukKa.
MonoxxeHne n geumxeHne ConHua B
FanakTuke. NanakTUKK. YEpHblE ObIpbl B
anpax ranakTmk

59

BceneHHasd. Pa3zberaHue ranaktuk. Teopus
bonblioro B3pbiBa. PesIMKTOBOE U3nyvyeHune.
MeTarasakTuka

60

HepeI_IJeHHbIe npo6neM bl aCTPOHOMWN

61

KoHTponbHasa paboTa «3nemMeHTbl
ACTPOHOMUU N aCTPOPUINKUN»

62

O6ob6uwatowmnn ypok. Ponb unsnkm n
aCTPOHOMMUU B SKOHOMUNYECKOWN,
TEXHOJIOrNYeCcKon, CoLnanbHON K
3TUYeckKomn chpepax AesTeNnbHOCTH
4yesloBeKa

63

O6obuwatowmn ypok. Ponb n mecto pusnku
N aCTPOHOMUUN B COBPEMEHHOWN Hay4YHOM
KapTuHe Mupa

64

O6obLwatowmn ypok. Ponb gmsnyeckon
Teopun B GOpMUPOBaAHNN NpeacTaB/eHNN O
PU3n4eCcKon KapTuHe Mupa

65

O6obuwatowmin ypok. MecTo pmanyeckon
KapTWHbI Mupa B obiem psaay
COBPEMEHHbIX €CTeCTBEHHO-HaY4YHbIX
npeancTaB/eHUN 0 Npupoae




66 | Pe3epBHbIN ypOK. MarHuTHOE none. 1
DNeKTpoMarHUTHasa MHOYKLUNS
67 | Pe3epBHbIN ypoK. OnTmnka. OCHOBbI 1
cneunasibHON TEoOPUM OTHOCUTESIbHOCTU
68 | Pe3epHbin ypoK. KBaHTOBas usnka. 1
DJIeEMEHTbl aCTPOHOMUN U aCTPODU3NKN
OBLLUEE KOJIMYECTBO YACOB I10 NMPOIrPAMME 68 4 7

Jluteparypa u cpeacrBa o0yueHust
OcHoBHas JInTeparypa
Co6opuuku 3amau: duzuka. 10-11 ki.: [Tocobue msa obmeodpazoBat. yupexaenuit / Poimkesuu ATl —
8-e m3., crepeotni. — M.: JIpoda, 2008.
Metoaunueckoe odecrneyenme:

Kamenenkuii C.E., Opexo B.II.. Meronuka pemieHust 3amad 1o (Qu3mMke B cpeaHer mikone. — M.:

[Ipoceemenue, 1987.



Kupuk JILA., I'enpenmreiin JI.O., Iux FO.M. ®uszuka 10 xnacc. Meroanu. matepuansl JUisl yUUTEIS.
[on penakuueii B.A. Opnosa. M.: Unekca, 2005
Koposun B.A., CrenanoBa I'.H. Matepuansl ajisi TOATOTOBKM U MPOBEACHUS WUTOTOBOW aTTECTalMH
BBIITYCKHUKOB cpeHel (1oJHOH) mKojbl o ¢pusuke. — J[poda, 2001-2002
Koposun B.A., [lemunosa M.}O. Metoauueckuii cripaBoyHUK yuuTens ¢usuku. — Muemosuna, 2000-
2003
Mapxkuna B. I'.. ®uzuka 11 kiacc: noypoussle miansl no yueonuky I'.51. Mskumesa, b.b. byxoBuesa. —
Bosarorpan: Yuurens, 2006
Caypos I0.A. ®usuka B 11 knacce: Monenu ypokos: Ku. [l yuntens. — M.: IIpocsemienune, 2005
[[Tarano B.®., llleitman B.M., Xaiit A.M.. OnopHble KOHCTIEKTHI M0 KUHEMAaTHKE U JUHAMHKE. — M.:
[Tpocsemenune, 1989.

JAnpakTudeckne MaTepuaJIbl:
Kontponshsie pabotel o ¢usuke B 7-11 kmaccax cpenneil mkonsl: [Iunaktudeckuit Mmatepuain. [lon
pea. O.E. OBenuuk, C.4. [llamama. — M.: IIpocsemenue, 1991.
Kabapnun O.®., Opnos B.A.. ®uszuka. Tectol. 10-11 kmacesl. — M.: Ipoda, 2000.
Kupuk JLLA., lux FO.N.. ®uzuka. 10,11 knaccax. COOpHUK 3aJaHH B CaMOCTOSITENBHBIX PaboOT.— M:
Wnekca, 2004.
Kupuk JI. A.: ®uznka. CaMOCTOSATEIbHBIC U KOHTPOJBHBIC paboThl. Mexanuka. MonekysipHas (u3nKa.
OneKkTpruyecTBO U MarHeTusM. Mocksa-Xapekos, Miekca, 1999r.
Mapon A.E., Mapon E.A.. ®uzukal( ,11 knaccax. Jugaktuyueckue marepuaisl.- M.: JIpoda, 2004
MockaneB A.H., Hukynosa I'.A.®u3uka. ['oroBumcs k EI'D Mocksa: poda, 2009
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