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IHHOACHUTEJIbBHASA 3AIINCKA

[Iporpamma mo ¢u3uke 0a30BOro ypoBHS Ha YpPOBHE CpPEIHEro 00IIero oOpa3oBaHUS
pazpaboTaHa Ha OCHOBE TMOJOXEHUH U TpeOOBaHMN K pe3yibTaTaM OCBOCHHS OCHOBHOMU
oOpazoBarenbHON TIporpammsel, nipeactaBieHHbx B PI'OC COO, a Taxke ¢ yuéroM denepaibHOM
paboueil mporpaMMbl BOCITUTaHUS W KOHIICTIIMHU IpenojaBaHus yueOHoro npeamera «®dusuka» B
oOpa3oBaTenbHBIX  opranmsamusx  Poccuiickoit ~ @exepauuu, peaqu3ylOIMX  OCHOBHBIC
o0Opa3oBaTeNbHbIE IPOTrPAMMBI.

Copep:xanuie mporpaMMsbl 1o (pU3MKe HampaBlieHO Ha (OPMHUPOBAHHE €CTECTBEHHO-HAYYHOM
KapTuHbI Mupa oOy4aromuxcs 10—11 kmaccoB mpu oO0ydeHuu ux ¢usuke Ha 0a30BOM ypOBHE Ha
OCHOBE CHCTEMHO-JIESITeILHOCTHOTO moaxo/a. [Iporpamma no usnke cOOTBETCTBYET TPEOOBAHUSAM
OI'OC COO k mIaHUpyeMbIM JIMYHOCTHBIM, MPEAMETHBIM M METANpPEAMETHBIM pe3yJibTaTaM
oOyueHus, a TaKKe€ yYUTHIBAET HEOOXOIUMOCTb peaiu3allid MEXKIPEAMETHBIX CBS3€H (U3UKU C
€CTECTBEHHO-HAYYHBIMU YUEOHBIMH IpeAMeTaMu. B Hell onpenesnsitoTcss OCHOBHBIE IIETTH U3yYSHHS
(Gbu3MKN Ha ypOBHE CpPEAHEro OOIIero o0pa3oBaHMs, TUIAHUPYEMBIE PE3YJIbTaThl OCBOSHHS Kypca
(U3HKY: TNYHOCTHBIC, METANPEAMETHEIE, IPeAMETHbIE (Ha 6a30BOM ypOBHE).

[IporpamMma no pu3uke BKIIOYAET:

® [JIAaHUpPyEeMbIE Pe3yJbTaThl OCBOCHHS Kypca (U3MKH Ha 0a30BOM ypOBHE, B TOM 4YHCIIE

MIpeIMETHBIEC PE3yIbTaThI MO rojiaM O0yUeHUS;

e cozaepxkaHue yueOHoro npeamera «dusnkay 1Mo rojgaM oOyueHusl.

dusnka KaKk Hayka 0 HambOojee OOIIMX 3aKOHAX MPUPOBI, BHICTYMHAs B Ka4eCTBE YUECOHOTO
IpelMeTa B ILKOJE, BHOCUT CYIIECTBEHHBIN BKJIaJ] B CHUCTEMY 3HaHUU 00 OKpY)KAloOIeM MHpE.
HIkonbpHBIN Kype (PU3HKU — CUCTEMOOOPA3YIOIIHIA 17151 €CTeCTBEHHO-HAYYHBIX YU€OHBIX MPEIMETOB,
MOCKOJIbKY (DU3MYECKHE 3aKOHBI JIe)KaT B OCHOBE MPOIIECCOB U SIBICHMM, M3yd4aeMbIX XHUMHEH,
ouosoruei, puzndeckoil reorpadueld u actpoHoMuen. Vcrmonbp3oBaHWe U aKTHBHOE MPUMEHEHUE
(¢u3NUeCKUX 3HAHUU ONpeJeNsseT XapakTep W pa3BUTHE Pa3HOOOpa3HBIX TEXHOJIOTUM B cdepe
JHEPreTUKH, TPAHCIIOPTA, OCBOEHUS KOCMOCA, IOJyYE€HUS HOBBIX MAaT€pHaIOB C 33JaHHBIMU
CBOWCTBaMHM U Jpyrux. V3ydyeHnue (UMK BHOCUT OCHOBHOM BKJIaJ B (JOPMHPOBAHNE €CTECTBEHHO-
Hay4yHOM KapTHHBI MHpa oOydaroumuxcs, B (OPMUPOBAHWE YMEHUU NMPUMEHSITh HAYYHBIH METO]
MO3HAHUS MPYU BHINOJIHEHUHU UMHU YYEOHBIX HCCIIEeI0OBaHUI.

B ocHOBY kypca pu3MKHM Ui YpOBHS CpeJHEero oOIiero oopa3oBaHuUs IMOJIOKEH psiji HJel,
KOTOpBIE MO>KHO paccMaTpHUBaTh KaK IMPUHLUIIBI €0 IOCTPOEHUS.

Hoesa yerocmnocmu. B COOTBETCTBUM C HEH KypC SIBISIETCS JIOTMUECKH 3aBEPLIEHHBIM, OH
COJIEP’)KUT MaTepHuall U3 BCEX pPa3/enoB (PM3MKH, BKIIOYAET KaK BOMPOCHI KJIACCUYECKOW, Tak U
COBPEMEHHOM (PU3UKH.

Hoes eenepanusayuu. B cooTBeTCTBUM ¢ Hel Marepuan Kypca (pu3nku o0beIUHEH BOKpPYT
¢usnueckux teopuid. Benynmm B kypce siBisieTcst GOpMUpPOBaHME NMPEACTABICHUN O CTPYKTYPHBIX
YPOBHSIX MaTe€puH, BEIIECTBE U MOJIeE.

Hoesa cymanumapuzayuu. EE€ peanusanusi mpeanoyiaraeT HCIOJIb30BaHUE T'YMaHUTapHOTO
MoTeHIMaNa (PU3NUECKOW HAyKHU, OCMBICICHHUE CBS3U Pa3BUTHUA (DU3UKM C pa3BUTHEM OOILECTBa, a
TaKKe C MUPOBO33pEHUYECKUMH, HPABCTBEHHBIMHU M SKOJIOTHYECKUMH MPOOIEMaMH.

Hoes npuxnaonou nanpasnrennocmu. Kypc Gusmku npeanosiaraeT 3HaKOMCTBO € IIHPOKUM
KPYroM TEXHHYECKHX U TEXHOJOTUYECKUX MPUIIOKEHUN N3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes oxonocusayuu peamu3yercss TIOCPEACTBOM BBEJCHUS DIEMEHTOB COJEpIKaHUS,
MOCBALIEHHBIX JKOJOTMYECKUM Mpo0sieMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C pPa3BUTHEM



TEXHUKU U TEXHOJOTUH, a TakkKe 00CYXJeHUsl MpoOieM pallOHAIBHOTO MPHUPOAONOIB30BaHUS U
HKOJIOTUYECKOM 0€30MacHOCTH.

CrepXHEBBIMH 3JIEMEHTaMHU Kypca (M3MKM Ha ypOBHE cpeaHero oOmiero oOpa3oBaHUS
SABIAIOTCS  (pu3nyeckue Teopu (popmMUpoBaHME TNPENCTABICHUNH O CTPYKType MOCTPOCHUs
¢busznueckoil Teopuu, ponu GyHIAMEHTAIBHBIX 3aKOHOB M MPHUHLHUIIOB B COBPEMEHHBIX
IIPEJCTABICHUSIX O IPHUPOJE, TpaHHUIAX IPUMEHHUMOCTH TEOpHUH, [UIsl ONHCAHMSI €CTECTBEHHO-
Hay4HbIX SIBJICHUU U TIPOLIECCOB).

CucTreMHO-esSTeIbHOCTHBINA MOJIX0J B Kypce (DU3MKU peanu3yeTcsl Mpexkjie BCero 3a Cuér
OpraHM3aliy SKCIePUMEHTAIbHON JAedaTenbHOoCTH oOydaromuxcs. J{ns 6a30Boro ypoBHs Kypca
(GU3MKH — 3TO HCMOJIB30BAaHUE CHUCTEMBI (PPOHTAIBHBIX KPATKOBPEMEHHBIX JKCIIEPUMEHTOB WU
nabopaTopHbIX paldoT, KOTOpblE B mporpamMme No (u3MKe oOBeAWHEHBI B OOMIMHA CHUCOK
YUYEHHYECKUX NPaKTHUYECKUX paldoT. BrimeneHue B ykazaHHOM IepedHe JabOpaTOpHBIX pPadoT,
MPOBOAMMBIX JJII KOHTPOJS U OIICHKH, OCYIIECTBISETCS y4YacTHHUKaMU 00pa3oBaTelIbHOTO
mporecca UCXos U3 0COOEHHOCTEH IUIAHMPOBAaHMS M OCHalIeHus kabunera ¢usuku. [Ipu sTOM
oOecrieynBaeTcsl OBJIAJCHHE OOYYAIOUIMMHCS YMEHHSMH TIPOBOJNUTH KOCBEHHBIE HW3MEPEHUS,
UCCIIEIOBAaHMS 3aBUCUMOCTEH (PU3NYECKUX BEIWYMH M TIOCTAHOBKY OIBITOB IO TIPOBEpKE
MIPEIJIOKEHHBIX TUIIOTE3.

Bonbiioe BHUMaHuE ynenseTcsl peleHHI0 pacuéTHBIX U KaueCTBEHHBIX 3an1ad. [Ipu stom ans
pacu€THBIX 3a7ad NPUOPUTETOM SBISIOTCS 33/Ja4d C SBHO 3aJaHHON (PU3MUECKOW MOJIEINBIO,
MO3BOJISIIOIINE MTPUMEHSTh U3yYeHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJHOTO paszjena Kypca,
TaK ¥ MHTETPUPYsI 3HAHUS U3 pa3HbIX pa3nenoB. /s KauecTBEHHBIX 33/1a4 MPHUOPUTETOM SIBISIOTCS
3aJjaHus Ha OOBSICHEHUE MPOTEKaHUs (PU3MUECKUX SBICHUN W MPOIIECCOB B OKPYKAIOIICH JKU3HH,
TpeOyrome BEI0Opa GU3NIECKON MOIEIH U1l CHTyalluy MIPAaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpeboBanusiMmu @I'OC COO k MaTtepralbHO-TEXHUYECKOMY 00ECIICUEHHUIO
yuebHoro mporiecca 0a30BbIil ypOBEHb Kypca (U3MKH Ha YPOBHE CpeqHEro odiiero odpazoBaHuUs
JOJDKEH M3ydaTbCs B YCIOBUSIX IIpeIMETHOro KabuHeTa (U3MKM WM B YCIOBHAX
MHTErPUPOBAHHOTO KaOWHETa NPEIMETOB €CTECTBEHHO-HAayyHOro HMKiIa. B kaOunere Qusuku
JOJDKHO OBITH HEoOXoauMmoe J1abopaTopHOe 00OpylOBaHME Ui BBIMOJHEHUS YKa3aHHBIX B
porpamMMe no (pu3MKe yYeHMYECKNX MPaKTUYECKUX paboT U IEMOHCTPALMOHHOE 000py/JOBaHUE.

JleMoHCTpaniMOHHOE 00OpynoBaHue (OPMHUPYETCS B  COOTBETCTBUU C  MPUHIIUIIOM
MUHUMAaJIbHON JOCTaTOYHOCTU M oOecrevynBaeT IMOCTAHOBKY IEPEYUCIICHHBIX B MpOrpamMMme 10
¢u3nKe KIIOYEBBIX JEMOHCTpAlMH Ul HCCIEJI0BaHMS HW3y4yaeMbIX SBJIEHUH U IPOLECCOB,
SMOUPHUUYECKUX U (PYHIaMEHTATbHBIX 3aKOHOB, UX TEXHUUYECKUX MPUMEHEHHH.

JlaGoparopHoe 000pyAOBaHUE AJIsl YYEHHUUECKUX MPAKTUYECKUX padoT opMupyercs B BUIE
TEMaTUYECKMX KOMIUJIEKTOB M o0ecreunBaercss B pacu€Te OJHOTO KOMIUIEKTa Ha JBYX
oOyyaromuxcs. TemaTudeckue KOMIUIEKThI JIaOOpaTOpHOrO 00OpYNOBaHMS JIOJKHBI  OBITH
MIOCTPOEHBl Ha KOMILJIEKCHOM HCIHOJIb30BaHUM AaHAJOrOBBIX M IM(PPOBBIX MPUOOPOB, a TaKxKe
KOMITHIOTEPHBIX U3MEPUTEITHHBIX CUCTEM B BUJI€ IIU(PPOBHIX JIAOOPATOPHIA.

OCHOBHBIMU 1IEJIIMU U3Y4YE€HUS (PU3UKHU B 001IEM 00pa30BaHUU SBIISIOTCS:

e (opmupoBaHuE UHTEpECA U CTPEMIICHUS O0YUAIOLIUXCS K HAYYHOMY U3YUYEHHUIO TIPUPO/IBI,

pa3BUTHE UX UHTEIUIEKTYyaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEI;

e pa3BUTHE TIPEACTAaBICHUI O HAydyHOM METO/A€ TMO3HaHHA U  (OPMHUPOBAHUE

HCCIIEIOBATENbCKOI0 OTHOIICHUS K OKPYXKAIOUIUM SIBJICHUSIM;
e (opmHupoBaHHE HAay4YHOTO MHPOBO33PEHMSI KaK pe3ysibTaTa M3y4yeHHUS OCHOB CTPOEHUS
MaTepuu U (QyHIaMEHTAIbHBIX 3aKOHOB (DU3HKH;



(dbopMupoBaHHE YMEHUN OOBSICHSITH SBICHUS C HCIONh30BAaHUEM (DM3MUECKUX 3HAHHHA U
Hay4HbIX JI0Ka3aTEIbCTB;

(dbopMUpOBaHHE TPEJICTABICHUNA O POIM (PU3UKU IS Pa3BUTUS APYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHUM.

JlocTkeHre 3TUX Iejed o0ecreYnBaeTCs peIleHHEM CICAYIOIUX 33a/a4 B IPOIEeCcce
M3YYeHHS Kypca (GU3UKH HA YPOBHE CPEIHEr0 O0IIero 00pa30BaHuUs:

npuoOpeTeHne CHUCTEMBl 3HAHMH 00 0oOUHMX (U3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPHSIX, BKIIOYAsh MEXaHUKY, MOJEKYISPHYIO (U3UKY, JIEKTPOJUHAMUKY, KBAHTOBYIO
(bU3UKY M 3JIEMEHTHI aCTPO(DU3UKH;

(dbopmMHupoBaHKE YMEHUI IPUMEHATh TEOPETUUECKUE 3HAHUS I OOBSICHEHUS (PU3NIECKUX
SIBJICHUI B IPUPOJIC U ISl IPUHSATHS IPAKTUYECKUX PEIICHHUH B IIOBCEJHEBHOMN JKU3HH;
OCBOGHHE CIIOCOOOB PEUICHNUS PAa3IMYHbIX 33734 C SIBHO 3a/laHHON (pU3n4ecKoil MOJenbIo,
3aj1a4, MOPa3yMEBAIOIINX CaMOCTOSTEIIFHOE CO3[aHne (PU3NIECKON MOJIeNH, aeKBaTHOM
YCIIOBHSIM 33J1a4H;

NOHUMAaHUE (U3NUECKHX OCHOB M IPHUHIMIIOB JCHCTBUS TEXHHYECKUX YCTPOHCTB H
TEXHOJIOTUYECKUX MPOIECCOB, X BIUSHUS Ha OKPYKAIOIIYIO CPENY;

OBJIaJJICHUE METO/aMH CaMOCTOSITEIBHOTO IUIAHUPOBAHUS W TIPOBEACHHS (U3MUSCKUX
HKCIEPUMEHTOB, aHAIM3a U MHTEPIPETalui HH()OPMAIIMH, ONPEIEICHUS TOCTOBEPHOCTH
MOJYYEHHOTO PE3yJbTaTa;

CO3JIaHME YCJIOBHUU JJIsi Pa3BUTHUS YMEHHH IPOEKTHO-HCCIIEIOBATEIbCKON, TBOPUYECKOMH
JEATEILHOCTH.

Ha wusydyenue ¢usuku (0a30BbIi ypOBEHb) Ha YpPOBHE CpEAHEro oO0IIero oOpa30BaHUS
orBoautcs 136 yacoB: B 10 kiacce — 68 yacos (2 yaca B Henenio), B 11 kitacce — 68 yacoB (2 yaca B

HEJIEIIO).

[Ipennaraemselii B mporpamme no (u3HKe MepeueHb JTaOOpaTOPHBIX U MPAKTUYECKUX padoT
SBJIIETCS PEKOMEHIOBAaHHBIM, YUUTENb JeNaeT BEIOOP MPOBEACHUS JIaDOPATOPHBIX PadOT U OIBITOB
¢ y4€TOM UHAUBUIYAbHBIX OCOOCHHOCTEH 00yUYatOIUXCsl.



COJEPKAHUE OBYYEHUSA

10 KJIACC

Pa3znes 1. ®u3uka U MeTOAbI HAYYHOI'0 MMO3HAHUSA
®usuka — Hayka O npuponae. Hayunele MeTOnbl IO3HAHMS OKpyXKaromero mupa. Poib
HKCIEPUMEHTA ¥ TEOPUH B IIPOIIECcCE MO3HAHUS MIPUPOIbI. DKCIEPUMEHT B (PU3UKE.
MogenupoBanue (GU3MUecKuX sBICHUH W mpoueccoB. Hayunsle runotessl. dusnueckue
3aKOHBI U TeopuH. ['paHUIIbI TPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [IpMHLINIT COOTBETCTBUS.

Pome m mecto ¢usuku B (HOpPMUPOBAHMM COBPEMEHHOW HAy4yHOHW KapTUHBI MHpa, B
IIPAKTUYECKOU NEATEIbHOCTH JIIOJICH.

Jlemoncmpayuu

AHanoroBble 1 HU(PPOBbIE U3MEPHUTENbHBIE TPUOOPHI, KOMITbIOTEPHBIE JATUUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexanunueckoe nBukeHHe. OTHOCUTEIbHOCTh MEXAHUUECKOro JABMKeHusd. Crucrema oTcuéra.
Tpaexropus.

[lepemenienue, CcKOpocTh (CpemHSs CKOPOCTh, MIHOBEHHasi CKOPOCTb) W YCKOpEHHE
MarepualbHOM TOYKHM, MX NPOEKIUU HA OCU CHUCTeMbl KoopAauHaT. CJIOKEHHE NEepEeMEIICHUN U
CJIO’KE€HUE CKOPOCTEH.

PaBHOMEpHOE M pPaBHOYCKOPEHHOE MPSMOJMHEMHOE MABWXKEHUE. ['paduku 3aBUCHMOCTH
KOOPJAMHAT, CKOPOCTH, YCKOPEHUS, TyTH U MIEPEMEIICHUS MaTEPUAIbHOW TOUYKU OT BPEMEHH.

CBoboaHoe najzieHue. Y cKkopeHrue cBOOOIHOTO MaIeHusl.

KpuBonunelinoe nBukeHue. J{BuxeHne MaTepuaibHON TOUYKH IO OKPYKHOCTH C TIOCTOSIHHOM
10 MOJYJIIO CKOPOCTBIO. YTIIOBasi CKOPOCTbh, JIWHEHHAsI CKOpocTh. [leproa u yactora oOpamieHus.
LleHTpOCTpEMUTENBLHOE YCKOPEHHUE.

TexHU4eckue ycTpoHWCTBa M MPAKTHUECKOE MPUMEHEHHUE: CIIMIOMETp, ABUKEHUE CHAPSIOB,
LIETIHBIE U PEeMEHHBIE MTEPEAAUN.

Jlemoncmpayuu

Mopenb cucteMbl 0TCUéTa, WLTIOCTPALUS KHHEMAaTUYECKUX XapaKTEPUCTHUK JBUKCHUSI.

[Ipeobpa3oBanue ABUKEHHM ¢ UCTIOTB30BAHUEM MPOCTHIX MEXaHHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

HabGnronenue aBuxenuns Tena, OpOoIIeHHOTo MO YIJIOM K TOPU30HTY U TOPU3OHTAIBHO.

N3mepenne yckopeHus cBOOOHOTO MaICHHUS.

Hamnpanenue ckopocTy npu ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3yuenne HepaBHOMEPHOTO JIBMKCHHUS C IIEJIBIO OMPE/IETICHUSI MTHOBEHHOM CKOPOCTH.

HccnenoBanue COOTHOIICHUS MEXAY MyTSIMH, MTPOUICHHBIMUA TEJIOM 3a MOCEAOBATEIIbHBIC
paBHbIE TPOMEKYTKHA BPEMEHHU MPU PAaBHOYCKOPEHHOM JBUKEHUHU C HAYAJIbHOW CKOPOCTBIO, PABHOM
HYIIIO.

N3ydeHue qBUKEHUS IAapUKa B BI3KOW KUJIKOCTH.

N3yuenune nBukeHus Tena, OpOIMIEHHOTO TOPU30HTAIIBHO.

Tema 2. lunamuxa

[Ipuaiun otHocurenbHOcTH ['anmuies. Ilepsbiit 3akoH HproTona. MHepuuanbHble CUCTEMBI
OTCcYéTa.



Macca Ttena. Cuna. Ilpunuun cynepno3unmu cwi. Bropoil 3akoH HerooTona st
MaTepuanibHOU TOUYKU. Tpernii 3akoH HbIOTOHA [UIst MaTepUANIbHBIX TOYEK.

3akoH BceMupHoro taroreHus. Cuna tsxectu. [lepBas kocMuueckas CKOpOCTb.

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

Tpenne. Buasl Tpenus (mokosi, ckonbxenus, kadeHus). Cuna tpeaus. Cyxoe tpenue. Cumna
TPEHUSI CKOJIbKEHHA M cuia TpeHus nokosd. Koapoumment tpenus. Cuna CONpOTUBICHHS TPU
JBUKEHUHM TENa B KUAKOCTU WM rase.

[ToctynarensHoe U BpalateabHOE ABHKEHHE aOCOIIOTHO TBEPAOIO Tea.

MoOMEHT cuiibl OTHOCHTENIBHO OcH BpaiieHus. [limedo cumel. YcnoBus paBHOBeCHs TBEPIOTO
Tena.

TexHnueckue yCTpPOHCTBA M INPAKTUYECKOE IPUMEHEHME: TMOAIIMIHUKY, JABM)KEHUE
HCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBrieHne nHepuuH.

CpaBHeHuE Macc B3aMMOJICHCTBYIOIIUX TEI.

Bropoii 3akon HeroToHa.

H3mepenue cui.

CrnoxeHnue cui.

3aBHCHUMOCTB CHJIIBI YIIPYTOCTH OT Je(OpMaLnu.

HesecomocTs. Bec Tena npu yCKOpeHHOM NOAbEME U NTaJACHUU.

CpaBHeHME CHII TPEHUS TTOKOSI, KAYEHUS U CKOJIbKCHHUS.

VYcnoBus paBHOBecusl TBEPAOTro Tesla. Buibl paBHOBECHS.

Vuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul

N3ydenue nBuxenust Opycka 1o HaKJIOHHOW MIOCKOCTH.

HccnegoBanue 3aBUCMMOCTH CUJI YINPYTOCTH, BO3HHMKAKOIIMX B MPYXUHE U PE3UHOBOM
oOpasiie, OT uX JAeopMaIum.

HccnenoBanue ycmoBuii paBHOBECHS TBEPJOTO TENIA, UMEIOIIETO OCh BPAILICHHUS.

Tema 3. 3aKonbl COXpaHeHUA 6 MEXAHUKE

Nmnynee MaTepuanbHOW TOYKM (Tena), CUCTEMBbl MaTE€pHUaTbHBIX TO4YeK. MMMyibC cuilbl U
M3MEHEHNE UMITyJIbca Tejla. 3aKOH COXpaHEeHUs UMITyJbca. PeakTuBHOE ABMXKEHUE.

Pa6ora cunbl. MOIIHOCTE CHUIIBI.

Kunernueckass sHeprus marepuanbHOH Touku. Teopema 00 HM3MEHEHMM KHHETHYECKOH
JHEPIUH.

[TorenunaneHas sHeprus. IloTeHnmanbHas sHeprus ynpyro AeQpOpMUPOBAHHOM MPYKUHBI.
[ToTenunanpHas 3Heprus Tena BOJIM3U NOBEPXHOCTH 3EMIIH.

[ToTeHnmManbHble W HEMOTEHIMANbHbIE CUJIBL. CBsA3b PaOOTHl HEMOTEHIMANBHBIX CHUJT C
U3MEHEHUEM MEXAHUYECKOM JHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXAHUYECKOM dHEPIUN.

VYrpyrue u Heynpyrue CTOJIKHOBEHMS.

TexHudeckue yCcTpOMCTBa M IPAKTUYECKOE IPUMEHEHUE: BOJOMET, KOMEp, INMPYKUHHBIN
IIUCTOJIET, IBUKEHHUE PaKeET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeaxTnBHOE ABIKEHIE.

Ilepexos nMoTeHIUATLHON YHEPTUU B KUHETUYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul



W3ydyenne aOCOJIOTHO HEYNPYroro yaapa ¢ IOMOIIbIO JBYX OJMHAKOBBIX HHUTSHBIX
MasiTHUKOB.

HccnenoBanue cBsi3u pabOTHI CHIIBI C K3MEHEHHEM MEXaHUYECKOW YHEPTHH Tejla Ha TpuMepe
PacTsKEHUS PE3NHOBOTO KIyTa.

Pa3nea 3. Mosekyasipuasi puznka 1 TepMOIHHAMHUKA

Tema 1. Ocno6bl MONEKYNAPHO-KUHEMUUECKOU Meopul

OCHOBHbBIE TOJOXKEHUS MOJEKYISIPHO-KMHETHUECKOW TEOPHHM M HMX OIBITHOE 00OCHOBAHHUE.
bpoynoBckoe neuxenue. Auddysus. Xapakrep IBUKEHHUS U B3aUMOACHUCTBUS YaCTHIl BELECTBA.
Mognenu cTpoeHus ra3oB, JKUJIKOCTEN U TBEPBIX T€l U OOBSICHEHHE CBOMCTB BELIECTBA HA OCHOBE
9THX Mojzeneil. Macca u pazmepsl MoJiekyil. Konnuectso Bewectsa. [loctosinaas ABoraspo.

TennoBoe paBHoBecue. Temnepatypa u e€ uzmepenue. lllkana remneparyp Llenbcus.

Mognens upneanpHoro rasza. OCHOBHOE YypaBHEHHE MOJIEKYJIIPHO-KUHETHYECKOH TEOPHUU
uaeaIbHOTo raza. AOCOIIOTHAs TeMIepaTypa Kak Mepa CpeHel KHHeTHUECKOW YHEPIUU TETIIOBOTO
nBrKeHns dactul rasa. lllkama temmneparyp KenbBuHa. ['a30Bele  3aKOHBI. YpaBHEHHE
MenneneeBa—Knanelipona. 3akon JlanproHa. M3omponeccsl B HO€aJbHOM TIa3e C IOCTOSHHBIM
KOJIMYECTBOM BellecTBa. ['paduueckoe NpeICTaBICHUE W30IPOLIECCOB: H30TEpMa, M30X0pa,
n3obapa.

TexHu4eckue ycTpocTBa U MPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, [JOKa3bIBAIOLIME JAUCKPETHOE CTPOECHHME BellecTBa, (ororpaduu  MOJIEKyIl
OPraHNUYeCKUX COCTUHECHUH.

OmnpiTel 10 U Y3UH KUAKOCTEH U Ta30B.

Mogens OpOyHOBCKOTO JBUXKEHUS.

Mopgaens onbita [HTepHa.

OnbIThI, JOKa3bIBAIOIIME CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOACHCTBHUSL.

Mopaenb, HIUTFOCTPUPYIOILAs TPUPOY JABJICHHUS ra3a Ha CTEHKHU COCyaa.

OnbIThI, HIUTIOCTPUPYIOLINE YPAaBHEHUE COCTOSIHUS UI€aJIbHOTO ra3a, U30MpOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

Omnpenenenre Macchl BO3AyXa B KJIACCHOW KOMHATE Ha OCHOBE U3MEPEHUN 00bEMa KOMHATHI,
JABJICHUS U TEMIIEpaTypbl BO3yXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEK/y IIapaMeTpaMU COCTOSIHUS Pa3peKEHHOIO rasa.

Tema 2. Ocnoevt mepmoounamuku

TepmoanHaMuueckass cucteMa. BHYTpeHHSsS SHEprusi TEPMOJWHAMHYECKOW CHCTEMBI M
criocoObl €€ u3meHeHus. KomuuecTBo TeruioTsl U pabota. BHYTpeHHsIsI sHEprusi oAHOATOMHOIO
UJealbHOro rasa. Buasl Temnsonepenayu: TEIUIONPOBOJHOCTb, KOHBEKIIM, U3IyYEHUE. Y IelIbHas
TEIUI0EMKOCTB BelecTBa. KoMuecTBO TEIUIOTHI IIPH TEIIoNepeiade.

[Tonsitue 06 agumabaraoM mporecce. [lepBorit 3akoH TepMoauHaMuku. [I[pruMeHeHne mepBoro
3aKOHA TEPMOAMHAMMKHU K H3o0mpolieccaM. ['papuueckast uHTepnpeTanus padoThl rasa.

Bropoii 3akoH TepmoanHamuku. HeoOpatuMocTh Mpo1eccoB B IpUPOE.

TennoBeie Mamuubl. [IpuHIUNBl qeiicTBUs TeroBbIX MamuH. [IpeoOpa3oBaHus sHepruu B
TerioBbIX MamuHax. Koadduuuent nonesnoro neiictus terioBoi Mamuusl. [ukn Kapho u ero
K03 (HULIMEHT MOJIe3HOro AeHCTBUS. DKOJIOrHUECKre TPOOJIeMbl TEIJI0IHEPTETHKY.

TexHnueckue yCTpONCTBa U IMPAKTUYECKOE IPUMEHEHHE: JBUraTENlb BHYTPEHHETO CTOPaHus,
OBITOBOM XOJIOAUILHUK, KOHJAUIIUOHED.

Jlemoncmpayuu



W3MmeHeHre BHYTpEeHHEH SHEPTUU Tea MPH COBEPIICHUN PabOThI: BBUIET MIPOOKHU U3 OYTHUIKU
MoJl JEHCTBHEM C)KaTOro BO3/AyXa, HarpeBaHue »¢upa B JATYHHOH TpyOKe IyTEM TpEHUs
(BuIeO1IeMOHCTpAIIHS ).

W3menenue BHyTpeHHEH 3Hepruu (TemMrepaTypsl) Teja Ipy Terionepeaaye.

OmnpIT 0 aguabaTHOMY PACHIUPEHUIO BO3/1yXa (OIBIT C BO3YUTHBIM OTHUBOM).

Monenu mapoBoil TypOUHBI, ABUraTelNsi BHYTPEHHETO CrOPaHusl, pEaKTHBHOT'O JIBUTATEII.

Yuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

N3Mepenne yienbHOM TeMIOEMKOCTH.

Tema 3. Acpecamnuie cocmosanusn eeujecmea. Dazoswvie nepexoonvt

[TapoobpazoBanue u koHaeHcanwus. VcmapeHue u kumeHue. AOGCOTIOTHAS U OTHOCUTEIIbHAS
BJI&KHOCTh BO31yxa. HacwleHHslii map. YaenpHas TemoTa MapooOpa3oBaHMs. 3aBHCUMOCTh
TEeMIIepaTypbl KUIIEHUS OT JaBJICHUSI.

Teépnoe teno. Kpucramnuueckue u amop@Hble Tena. AHU30TPOIUS CBOMCTB KPHUCTAJUIOB.
Kunkue xpucrtamnsl. CoBpeMeHHble MaTepuanbl. IlnaBieHune u Kpuctamnuzauus. Y jaeiabHas
Teruiora miasiaeHus. Cyonumanus.

VYpaBHeHHE TEIIOBOro OanaHca.

TexHuueckue yCTpOMCTBA W MPAKTHUECKOE IPUMEHEHHE: TUTPOMETP U IICHUXPOMETP,
KaJIOPUMETP, TEXHOJIOTUH MOJYyYEHHUS] COBPEMEHHBIX MaTEpUajIoB, B TOM YHCIIE€ HAHOMATEPHAJIOB, U
HAaHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HaCBILEHHBIX M1apPOB.

Kunenue npy noHM>KEHHOM JIaBJICHUH.

Crioco0ObI U3MEPEHHS BIAKHOCTH.

Habnroienne HarpeBaHus ¥ IJIAaBJICHHS KPUCTANIMYECKOTO BEIECTRA.

JleMoHCTpanust KpUCTAILJIOB.

Vuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

N3mepenue OTHOCUTEIBHON BIaKHOCTH BO3/1yXa.

Pasnen 4. DaekrpoauHaMmnka

Tema 1. Inekmpocmamuxa

DnexTpuszanus Tel. DaeKTpuueckuil 3apsai. [[Ba Buna snekrpudeckux 3apsaaos. [IpoBogHuky,
JUDJIEKTPUKHU U TIOJTYIPOBOAHUKH. 3aKOH COXPAaHEHUS DJIEKTPUUECKOr0 3apsija.

Bsaumopericteue 3aps10B. 3akoH Kynona. TouedHslll 2JIEKTPUYECKHI 3apal. DINEKTPUUECKOE
nosie. Hampsk€HHOCTh 3eKTpuyeckoro moss. [IpuHIun cyneprno3uiuu 3JeKTPUYECKUX IOJIEH.
JIvHUM HanPsHKEHHOCTH AJEKTPUYECKOTO TTOJISL.

Pabora cun anextpocratuueckoro nois. Ilorenuuan. Paznocts norennuanos. [IpoBogHuku
U AUDJIEKTPUKH B DJIEKTPOCTATHUECKOM ToJ€. [udekTpudeckasi IpOHUIIAEMOCTb.

OnekTpo€MKocTh. KoHIeHcaTop. ONEKTPOEMKOCTh IIJIOCKOTO KOHJIEHCATOpa. OJHEPrus
3apsHKEHHOT0 KOHAEHCAaTOopa.

TexHnyeckue yCTpOICTBA M NPAKTUYECKOE IPUMEHEHHUE: DJIEKTPOCKON, 3JIEKTPOMETP,
AJIEKTPOCTATUYECKAsl 3alllUTa, 3a3€MJICHHE 3JIEKTPONpHOOpPOB, KOHJAEHCATOP, KOMHPOBAJIbHBIN
anmapar, CTpyWHBIA IPUHTED.

Jlemoncmpayuu

Y CTpoUCTBO U IPUHIUIL ACUCTBUSA JIEKTPOMETPA.

B3aumopeinicTBue Ha3IEKTPU3OBAHHbBIX TEJ.

DNEeKTPUYECKOE TI0JIC 3apSKCHHBIX TEll.



[IpoBOHMKY B 3EKTPOCTATHUECKOM IIOJIE.

DNeKTpocTaTUYeCKas 3allluTa.

JIMDJIEKTPUKHU B 3JIEKTPOCTATUUECKOM II0JI€.

3aBUCHMOCTb 3JIEKTPOEMKOCTH IUIOCKOI'O0 KOHAEHCATOpa OT IUIOLIAAM IJIACTUH, PACCTOSHUS
MEXIy HUMH U IU3JIEKTPUIECKON TPOHULIAEMOCTH.

DHeprus 3aps>KeHHOT0 KOHIEHCATOpA.

Yuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

N3mepenue 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. [locmoannwiit 31exkmpuveckuii mok. Toxu 6 paznuunvix cpedax

DNEeKTPUYECKUM TOK. YCJIOBHS CYIIECTBOBaHUSI 3JEKTPUYECKOro ToKa. McTOuHHMKHM TOKA.
Cuna toka. [TocTosiHHBIN TOK.

Hanpsioxenue. 3akon OMa 1151 yyacTKa 1enu.

DNeKTprUYeCcKoe COIPOTHUBIICHHE. Y IeJIbHOE CONPOTHUBIIEHHE BelecTBa. [locnenoBarenbHoe,
napajuieJIbHOE, CMEIIaHHOE COeIMHEHUE MPOBOJHUKOB.

Pabora anekrpudeckoro Toka. 3akoH Jxoyms—JIeHia. MOIIHOCTE 3JIEKTPHYECKOTO TOKA.

DNEeKTpOABMKYILAs CUJIa U BHYTPEHHEE CONPOTUBIIEHUE MCTOYHHMKA TOKa. 3akOoH Oma Jis
MOJIHOM (3aMKHYTO#) anekTpuyeckoil nenu. KopoTkoe 3amMblkaHue.

DNeKTpOHHAs TPOBOIMMOCTD TBEPABIX METANIOB. 3aBUCUMOCTH COTIPOTUBIICHUSI METAJIOB OT
Temrieparypbl. CBEpXITPOBOIUMOCTb.

DneKTpuyYecKHuil TOK B Bakyyme. CBOMCTBA AIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHAs! U MPUMECHAsI POBOAUMOCTH MOJIYIPOBOAHUKOB. CBOMCTBA
p—n-nepexona. IloaynpoBoJHUKOBBIE TPHUOOPHI.

DNeKTpUYECKHii TOK B pacTBOpaXx M pacijiaBax dSJIEKTPOIUTOB. OJIEKTPOJIUTHYECKAs
aucconuranus. JIeKTpoIin3.

DnekTpruyeckuil TOK B razax. CaMOCTOATENbHBIA U HECAMOCTOATENbHBIN pa3psa. MonHus.
[Ina3zma.

TexHu4eckue yCTpOWCTBa M MPAKTUUECKOE MPUMEHEHHUE: aMIIEPMETP, BOJBTMETP, PEOCTaT,
WCTOYHUKHA TOKA, OJIIEKTPOHArpeBaTelIbHbIE MPUOOPHI, AIIEKTPOOCBETUTENbHbIE MPUOOPHI,
TEPMOMETP  COMPOTHBICHUSA,  BaKyyMHBI  TUON,  TEPMHUCTOPHl U  (DOTOPE3UCTOPHI,
TTOJTYTTPOBOTHUKOBBIN N0/, TaTbBaHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HApsHKEHMS.

3aBUCHMOCTh COINPOTHUBJICHUS LMJIMHAPUYECKUX MPOBOJHUKOB OT JUIMHBI, ILUIOIIAIA
MONEPEYHOT0 CEYEHUSI U MaTepHuaa.

CwmerianHOe COeTMHEHUE TTPOBOTHUKOB.

[IpsiMoe wu3MepeHue HIIEKTPOABUXKYILIEH cuibl. KOpoTkoe 3aMblKaHHWE TalbBaHUYECKOIO
3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHHUS.

3aBHUCHMOCTBH COMIPOTUBIICHUS METAJJIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTB IIEKTPOIUTOB.

HckpoBoii pa3psa 1 IpOBOAUMOCTb BO3IyXa.

OaHOCTOPOHHSISI TPOBOJAUMOCTH AUO/IA.

Yuenuueckuii sxcnepumenm, 1abopamopnule pabomoi

N3yuenne cMemanHOTO COSTMHEHUS PE3UCTOPOB.

N3mepenue >1meKTpoABMAKYILEN CUITbl HICTOYHUKA TOKA U €0 BHYTPEHHETO COMPOTUBIICHUS.

Habmonenue anektponusa.

MexnpeameTHblie CBS3H



N3yuenne kypca ¢uszmku 06azoBoro ypoBHs B 10 kijacce OCYIIECTBISETCA C YYETOM
COZIepIKATEIbHBIX MEKIPEIMETHBIX CBSI3€H ¢ KypcaMH MaTeMaTHKH, OMOJIOTHH, XUMUH, reorpaduu
Y TEXHOJIOTHH.

Medicnpeomemnvle nowsamus, CBA3aHHBIE C W3YyYCHHEM METOAOB HAyYHOTO ITO3HAHUS:
SBJICHUE, HAy4YHbIM (aKkT, TUMoTe3a, (Quinyeckas BeNIWYMHA, 3aKOH, TeOopus, HaOIIIOJCHUE,
HKCHEPUMEHT, MOACTUPOBAHNE, MO/IETIb, U3MEPEHUE.

Mamemamuka: peuieHHe CUCTEMbl ypaBHEHUH, JMHEHHas (yHKuus, napaboia, runepoona,
uX TpaduKu U CBOMCTBA, TPUTOHOMETPUYECKHE (PYHKIMU: CHHYC, KOCHHYC, TAaHT'€HC, KOTaHICHC,
OCHOBHOE TPHTOHOMETPHYECKOE TOXKIECTBO, BEKTOPHl M MX IPOEKIMH Ha OCH KOOpPIHMHAT,
CJIO’KEHHE BEKTOPOB.

bBuonoeusn: mexanmdeckoe ABIKEHHE B JKMBOW mpupone, auddysus, ocMoc, TermnooOMeH
’KMBBIX OpPraHU3MOB (BHIBI TEIUIONEPEAadH, TEIJIOBOE PAaBHOBECHE), DJIEKTPHUYECKHE SIBJICHUS B
YKUBOU MIPUPO/IE.

Xumus: TUCKPETHOE CTPOCHHME BEIECTBA, CTPOCHHE aTOMOB M MOJIEKYJl, MOJIb BEIIECTBA,
MOJISIPHAsI Macca, TeIUIOBBIE CBOMCTBA TBEPABIX T, JKUAKOCTEH U ra30B, IEKTPHIECKUE CBOWCTBA
METAIJIOB, SIEKTPOJIMTHYECKAs TUCCOLMAIIHS, TAIbBAHHUKA.

TI'eoepagpus: BIaXXHOCTh BO3yXa, BETPhI, 0apoOMeTp, TEPMOMETP.

Texnonoeusn: npeoOpa3oBaHUE JBM)KEHUI C HCHOJIH30BAHWEM MEXAHHM3MOB, YUET TPEHHUS B
TEeXHUKE, TOAIIUITHAKYA, WCIIOJIB30BAaHME 3aKOHA COXPAaHEHHS HMITYJIbca B TEXHHUKE (pakeTa,
BOJIOMET U JIPYyTHE), IBUTATEIh BHYTPEHHETO CrOPaHUs, apoBas TypOuHa, OBITOBON XOJIOIUIIBHHK,
KOHJIUIIMOHEP, TEXHOJIOTUH TOJYUYSHHsI COBPEMEHHBIX MaTepHajoB, B TOM YHCJIe HAHOMATEPUAJIOB,
W HAHOTEXHOJOTHH, ODJIEKTPOCTaTHYECKas 3allluTa, 3a3eMJICHHE 3JIEKTPONpPHOOPOB, KCEPOKC,
CTpYWHBI TPHHTEP, OJIJIEKTPOHATPEBATEIbHBIE TNPHOOPHI, AIEKTPOOCBETUTEILHBIE MPHOOPHI,
rajJbBaHUKa.

11 KJIACC

Pasnen 4. daekrpoamHaMunka

Tema 3. Maznummnoe none. InNeKmMpPOMaAZHUMHAA UHOYKUUA

[TocTostHHBIE MarHUTEL. B3auMoaelicTBuEe MOCTOSHHBIX MarHUTOB. MaruutHoe mose. Bekrop
MarHuTHOM MHAYKIMH. [[puHIMI cynepno3sunny MarHuTHBIX 1osiel. JIMHUM MarHuTHOM MHYKIIMH.
KapTuna muHUI MarHMTHOW MHAYKIIMHU IOJIS TOCTOSIHHBIX MarHuTOB.

MarautHoe mosie NpOBOJAHMKA € TOKOM. KapThHa NMHMN MHAYKIMHM MarHUTHOIO IOJIA
JUIMHHOTO MPSIMOTO MPOBOJHUKA U 3aMKHYTOI'O KOJIBLIEBOTO IPOBOJIHUKA, KATYIIKH ¢ TOKOM. OTBIT
Opcrena. BzanmonelicTBre IpOBOAHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HAalIPABJICHUE.

Cuna JlopeHua, €€ Moysb M HamnpasieHUE. [[BHkeHNE 3apsHKEHHON 4acTULBI B OZTHOPOAHOM
MarHuTHoM noJie. Pabora cumel Jlopeniia.

SBneHue DNEKTPOMArHUTHOM MHAYKOUU. IIOTOK BeKTOpa MarHUTHOM  MHIYKIIHH.
DONEeKTpOABMKYIAsl CUla MHAYKIUHU. 3aKOH 3JIEKTPOMarHuTHOM nHAyKuuu Papazes.

BuxpeBoe »snekTpuueckoe moje. OJEKTPOJABHKYLIAs CHJIA HMHAYKUHH B TIPOBOJHUKE,
JBAKYILIEMCS IOCTYNIATEIbHO B OJJHOPOJHOM MarHUTHOM ITOJIE.

[IpaBuio JleHna.

NHayKTUBHOCTS. SIBIEHNE CAMOMHIYKIIMHU. DJIEKTPOABHIKYILASL CUJIA CAMOMHIYKIIUH.

OHeprus MarHUTHOT'O TOJIS1 KaTYIIKH C TOKOM.

DNeKTPOMarHuTHOE TIOJIE.



TexHuueckue yCTpPOMCTBA M NPAKTHUYECKOE MPUMEHEHHUE: TOCTOSIHHBIE MArHHTHI,
3JIEKTPOMArHUTHI, 3JIEKTPOABUTATEIb, YCKOPUTEIIN 3JIEMEHTAPHBIX YACTUIL, UHIYKIIUOHHAS M1€Yb.

Jlemoncmpayuu

OnbIT Dpcrena.

OTKJIOHEHUE 3JEKTPOHHOIO MyYKa MarHUTHBIM TIOJIEM.

JIuHUY MHIYKIIUY MAarHUTHOTO MOJIS.

B3anMozeincTere 1ByX IPOBOJAHUKOB C TOKOM.

Cuna Amrnepa.

HetrictBue cuibl JIopeHiia Ha HOHBI SJIEKTPOJIUTA.

SIBneHue NEKTPOMArHUTHON UHAYKIIUH.

IIpaBuio Jlenna.

3aBUCUMOCTb AJICKTPOABIKYIIEH CHUJIbI MHAYKIMA OT CKOPOCTH HM3MEHEHUS MarHUTHOTO
MOTOKA.

SIBiIeHME CAMOMHTYKIINH.

Vuenuueckuii sxcnepumenm, 1abopamophvie pabomol

N3yueHrne MarHuTHOTO NOJI KATYIIKH C TOKOM.

WccnepgoBanue necTBUS TOCTOSIHHOTO MarHUTa Ha PaMKY C TOKOM.

UccnenoBanue siBIeHUS 37€KTPOMAarHUTHON WHIYKITUH.

Pa3pea 5. Kojie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpoMazHUmMHble KONeOanus

Konebarenbnast cucrema. CBoOonxHble MexaHuueckue Kosebanus. [‘apMoHuueckue
konebanusa. Ilepmon, wacrora, ammumrtyga u  ¢asza konebanuil. I[IpyXKWHHBIH MasTHUK.
MaremaTuueckuii MasTHUK. YpaBHEHHE TapMOHUYEeCKUX Konebanuii. IIpeBpaieHue 3Hepruu npu
TapMOHHYECKHUX KOJIeOaHUSX.

Konebarenbupiii  koHTYp. CBOOOAHBIE JJICKTPOMArHUTHBIC KOJICOAHUS B UACATHLHOM
KojeOaTeNbHOM  KOHType. AHaJIOTUS MEXAy MEXaHHYECKUMH U DJIEeKTPOMarHUTHBIMU
konebanusmMu. Popmyna TomcoHa. 3akOH COXpaHEHHUs SHEPTUU B HJCAIBHOM KOJIeOaTeIbHOM
KOHTYPE.

[IpencraBinenne o 3aTyxarolux KojieOaHUsAX. BBIHYXIE€HHbIE MEXaHMYECKHE KOoJeOaHMs.
Pe3onanc. BeiHyXIeHHBIE 2JIEKTPOMAarHUTHbIE KOJIeOaHusl.

[lepemennbiii Tok. CHHYCOMAAIbHBIA NEPEMEHHBIM TOK. MOIHOCT, MEPEMEHHOIO TOKa.
AMIUTUTYIHOE U ACHCTBYIOLIEE 3HAUYEHUE CUJIbl TOKA U HAIIPSKEHUSI.

Tpanchopmarop. IIpousBonacTBo, mnepemaya M NOTPeOJICHUE DIEKTPUUECKONH HHEPTHHU.
OKOJIOTUYECKHE PUCKM TpU TNPOU3BOACTBE d3JeKTpodHepruu. KynbTypa HCHONIB30BaHUS
AJIEKTPO3HEPTHHU B ITOBCEIHEBHOM JKU3HH.

TexHnueckue ycTpolCTBa U MPAKTUUECKOE MPUMEHEHHUE: JIIEKTPUUECKUI 3BOHOK, TEHEPATOP
MIEPEMEHHOT0 TOKa, TMHUU AJIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KoieOaTeNbHON CHUCTEMBI (MPYKUHHBIN WM MaTeMaTHYeCKUN
MAasiTHUK).

Hab6mronenue 3aryxaronux Kojie0aHu.

HccnenoBanue cBONCTB BBIHYXK/IEHHBIX KOJIeOaHUH.

Habmonenue pe3onanca.

CBOOOIHBIE ANEKTPOMArHUTHBIE KOJIeOaHNS.



OcmmorpaMMbl — (3aBUCUMOCTH  CHJIBI  TOKa M HAOpsDKEHUS OT  BpEeMEHH) s
3JIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3oHaHc mpu mocnenoBaTENbHOM COEAMHEHMM PE3UCTOpa, KATYHIKM HHAYKTUBHOCTH U
KOHJIEHCATOopA.

Mopeinb TuHUN 3EKTPOIIepeaayuH.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul

HccnenoBanue 3aBUCUMOCTH TIEPUOJIa MAJIBIX KOJeOaHUH Tpy3a HA HUTU OT JUIMHBI HUTH H
Macchl Ipy3a.

HccnenoBanue nepeMEHHOr0 TOKa B LENHM W3 MOCIENOBATENbHO  COEAMHEHHBIX
KOHJIEHCATOPa, KaTyLIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazHuUmMHblE 60IHbL

Mexanuyeckue BOJHBI, yciioBUs pactipoctpanenus. [lepuoa. CkopocTe pacnpocTpaHeHus: U
JuiiHa BoJiHbL. [lonepeunsie u npoaonbHbIe BOJIHBL. MHTEepdepeHunsa u qudpakius MeXaHHYeCKUX
BOJIH.

3ByK. CkopocTh 3ByKa. [ poMkocTh 3ByKka. BricoTa ToHa. TemMOp 3ByKa.

DNEeKTpOMarHUTHbIE BOJIHBI. YCIOBUS H3JIy4EHHUS 3JIEKTPOMAarHUTHBIX BOJH. B3aumnas
opueHTanus BeKTopoB E, B, V B anekTpomaruutHoil BosmHe. CBOICTBa 3JEKTPOMAarHUTHBIX BOJIH:
OTpaXEHHWEe,  TpeloMIIeHWe,  moisipu3aunus, audpakmus,  uHTepdpepeHnus.  CKOPOCTbH
AJIEKTPOMArHUTHBIX BOJIH.

[Ikana >neKTpoMarHUTHBIX BOJH. [I[puMeHeHNe AIeKTPOMArHuTHRIX BOJIH B TEXHUKE U OBITY.

[IpuHUMIBI paguoCBs3U U TeNEeBUACHUS. Pagronokanus.

DNEeKTPOMarHUTHOE 3arpsi3HEHNE OKPYKAIOIIEH CpeJIbl.

TexHuuyeckue yCTpoilcTBa M NPAKTHUYECKOE IMPUMEHEHHME: MY3BIKAJIbHBIE WHCTPYMEHTHI,
yJIbTPa3ByKOBas AUArHOCTUKa B TEXHUKE M MEIULHHE, Dpanap, paguonpHEMHHUK, TEJIEBU30D,
anTeHHa, Tenedon, CBY-meus.

Jlemoncmpayuu

OO6pazoBaHue U PaCIPOCTPAHCHHUE TONIEPEYHBIX U TIPOJIOJILHBIX BOJIH.

Konebiomeecs Teno Kak HCTOYHHK 3BYKA.

HabmtoneHnue oTpaxeHus U MpeToMICHUS MEXaHUYECKUX BOJIH.

Habmtonienue nntepdepeHnu U AMPpakiiuy MeXaHU4eCKuX BOJIH.

3BYKOBOM pE30HAHC.

HaGntoneHue cBsi3u rPOMKOCTH 3ByKa U BBICOTHI TOHA C aMILIMTYIOM U 4aCTOTOW KoJIeOaHUH.

HccnenoBanue CBOMCTB 2IEKTPOMAarHUTHBIX BOJIH: OTPaXXEHHE, MPEIOMIICHHE, TOISpU3aLys,
nudpakus, UHTepPEepeHLns.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMoinHENHOE pacpOCTpaHEHUE CBETA B OJHOPOJIHOM cpene.
JIyud cBera. ToueuHblii HCTOYHUK CBETA.

OtpaxeHnue cBera. 3aKkOHBI OTpaxeHHsl cBera. llocTpoeHue H300pakKeHUH B IJIOCKOM
3epKae.

[Ipenomienue cBeta. 3aKOHBI IPEIOMIICHUS cBeTa. AOCOMIOTHBIN MOKa3aTeIb MPEIOMIICHUS.
IlonHoE BHyTpeHHEE OoTpakeHue. [IpenenbHblil yroi NoIHOro BHYTPEHHETO OTPaKEHUS.

Hucnepcus ceeta. CnoxkHbIi cocTaB Oenoro cBera. LIBer.

Cobuparomue u paccenBaroliye JuH3bl. Tonkas auH3a. @OKyCcHOE pacCTOSHUE U ONTHYECKast
cuna TOHKOM nuH3BL IlocTpoeHne u3o0pakeHH B COOMpPAIONIMX M PACCEMBAIOIIUX JIMH3AX.
dopmyJia TOHKOM JUH3BL. Y BEIMUYEHUE, JaBAEMOE JIMH30M.

[Ipenensr TPUMEHUMOCTH TEOMETPUUYECKOM ONTHKH.



Bonnosas ontuka. Matepdepenius ceera. KorepeHTHbIE HCTOYHHUKHU. Y CJIOBUSI HAOTIOICHUS
MaKCUMyMOB U MUHUMYMOB B MHTEPPEPECHIIMOHHON KapTUHE OT JBYX CHH(A3HBIX KOTCPEHTHBIX
HMCTOYHHKOB.

Hudpakius ceera. AudpakuronHas pemeérka. Y caoBre HaOMIOSHUS IVIaBHBIX MAKCUMYMOB
IIpH MMaJeHU MOHOXPOMATHYECKOr0 CBeTa Ha TU(PAKLUOHHYIO PEIIETKY.

[Tonspusanus ceera.

TexHudyeckue YCTpPOHCTBA M TPAKTUYECKOE MPUMEHEHHE: O4YKH, Jyma, (oToarmapar,
MIPOEKIMOHHBINA anmapaT, MUKPOCKOII, TE€JIECKOI, BOJIOKOHHAsI ONTHUKA, AU(PpaKIUOHHAs peméTka,
MOJIIPOUI.

Jlemoncmpayuu

[IpsiMonuHeitHOe pacnpocTpaHEHUEe, OTpakeHUE U IpesnoMiieHne cBera. Onruyeckue
PUOOPHI.

[TonHoe BHYTpeHHEEe oTpakeHue. MoJiesib CBETOBO/IA.

HccnenoBanue cBONCTB N300paXKeHUN B TMH3AX.

Mopenn MUKpOCKOIA, TEIECKOIIA.

Hab6mronenue narepdepeHImu ceera.

Hab6mronenue qudpakiuum cBera.

HaGirotenue aucriepcuu cBera.

[Tonyyenue cekTpa ¢ TOMOIIBIO TTPU3MBI.

[Tonydenue ciekTpa ¢ HOMOIIbIO TU(PPAKIUOHHON PEUIETKY.

Habmroienue nonsipusanuu cBera.

Vuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul

N3mepenue nokasaresns IpeaoMIIeHUs CTEKIIA.

HccnenoBanue cBOWCTB N300paKeHHI B TUH3AX.

Habmonenue aucnepcun cBera.

Pa3nes 6. OcHOBBI cleIHAJILHOM TEOPHH OTHOCUTEIbHOCTH
I'paHuipl MpUMEHUMOCTH KJIacCM4ecKod MexaHuKu. IlocTynarel crnenuanbHOM TeopuH
OTHOCUTEIIBHOCTH:  HMHBAapUAaHTHOCTb  MOJYJS CKOPOCTM CBETa B  BaKyyMmMe, IPUHIUI
OTHOCHUTENIbHOCTH DHUHILTEHHA.
OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMe/IECHHE BPEMEHH U COKPAILEHUE JITUHBI.
OHeprus U UMIYJIbC PEITUBUCTCKON YaCTHIIBI.
CBs13p Macchl C SHEPTUEN U UMITYJILCOM PEJIATUBUCTCKOMN YaCTHUIbl. DHEPIUs MOKOSL.

Paszpen 7. KBanToBas puszuka

Tema 1. Dnemenmol KEAHMOGOU ONMUKU

®otonbl. @opmyna [Inanka cBa3u 3Hepruu (OTOHA C €ro YacTOTOW. DHEpPrus U UMIYIbC
dboToHa.

OtkpsiTue u uccneaoBanue Gorodddexra. Oneitel A. I'. CtoneroBa. 3akoHbl poTorddekTa.
VYpaBuenue DiinireiiHa g pororddexra. «KpacHas rpanuna» Gotorddexra.

JNaBnenue ceera. Onbitel I1. H. JIeGenena.

XnMHuyeckoe NeHCTBHE CBETA.

TexHuueckue yCTpOHCTBA W TPAKTHYECKOE NpUMEHEHHEe: (OTOIIEMEHT, (HOTOMATUHK,
COJIHEYHas Oatapes, CBETOAUOI.

Jlemoncmpayuu

®oT0o3]eKT Ha yCTaHOBKE ¢ IUHKOBOM MJIACTHHOM.



Hccnenoanue 3akoHOB BHEMIHETO GoTodddexra.
Cseroauon.

Conneunas 6atapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopaa mo paccesHuro o -vactuil. Ilnaneraphas
mojenb aroma. [locrynmatsl Bopa. M3nydyenue m morsiomieHue (OTOHOB IMPH MEPEXo/e aToMa C
OJIHOT'O YPOBHS SHEPruu Ha Apyroi. Buasl cnektpoB. CriekTp ypoBHEN S3HEPrUU aToMa BOJOpOa.

BonHoBbie cBoiicTBa yacTull. Bonubl ge bpois. KopryckynspHO-BOJHOBOM Tyaau3Mm.

CrioHTaHHOE M BBIHYKJCHHOE U3TTyYeHHE.

TexHuueckue yCTpOMCTBA M IPAKTMYECKOE IPUMEHEHME: CHEKTpPaJbHBIM  aHAJIN3
(cnexkTpockom), Ja3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Mopenb onbiTa Pesepdopna.

Onpenenenre AJIMHBI BOJIHBI JIa3epa.

Habnronenne muHeyaThIX CIEKTPOB U3ITyYCHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

HaGroienne JIMHeWHYaToro CreKTpa.

Tema 3. Amomnoe aopo

DKCIEpUMEHTBI, TOKA3bIBAIOIINE CIIOKHOCTh CTpOoeHUs saapa. OTKphITHE PaauO0aKTUBHOCTH.
OmnswiTel Pesepdopna mo ompeneieHHIo cocTaBa paguoakTHBHOro uamydeHus. CoiictBa anbgda-,
Oera-, raMMa-u3ITydeHus. BiusiHre paJrioakTHBHOCTH Ha JKUBbBIE OPraHU3MBI.

OTtkpeiTHE TIpoTOHA M HelTpoHa. Hykionnas monens siapa ['elizen6epra—lBanenko. 3apsn
sanpa. MaccoBoe uncio sapa. 3oTomsl.

Anbda-pacnan. DIEKTPOHHBIM M TMO3UTPOHHBIM OeTa-pacnaj. ['amma-uznydeHue. 3akoH
PagMoOaKTUBHOIO pacraja.

DOHeprus cBA3M HYKJIOHOB B sifipe. SnepHble cuibl. JledekT macchl siipa.

SAnepHsle peakuuu. JleieHUe U CUHTE3 SAEP.

Snepubiii peakrop. Tepmosiaepbiii cunTe3. [Ipobmembl M NMEPCHEKTUBBI  SACPHOM
SHEPreTHKU. JKOJIOTMYECKUE aCTIeKThl SAEPHON SHEPTreTHKH.

OnemeHTapHble YacTULlbl. OTKpPBITHE TO3UTPOHA.

MeTobl HaOIIOACHHS U PETUCTPALIUH 3JIEMEHTApHBIX YacTHII.

dyHnaMeHTaIbHbIE B3auMOoAeHCTBUSA. EAMHCTBO (pu3nYecKoi KapTHHBI MHpa.

TexHudeckue ycTpoMCTBa M IPAKTUYECKOE IPUMEHEHHE: T03UMETp, KaMmepa Buibcona,
SJIEpHBIN peakTop, aTOMHas 6omOa.

Jlemoncmpayuu

CuéTunK MOHU3UPYIOIUX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

HccnenoBanue TpekoB yacTull (1o TOTOBBIM GoTorpadusim).

Pa3nea 8. DiieMeHTBI ACTPOHOMMH U ACTPO(PU3UKH
Oransl pa3BUTHS ACTPOHOMMH. [IpHKIaHOE 1 MUPOBO33PEHUYECKOE 3HAYEHUE AaCTPOHOMUM.
Bun 3Bé3anoro Heba. Co3Be3ausi, spkue 3BE3/1bl, MIIAHETHI, UX BUIUMOE ABH)KEHHUE.
Conneunas cucrema.
Connue. Conneunas akTuBHOCTb. MicTounuk sHeprun CoitHIa U 3BE3/1. 3BE3/1bI, UX OCHOBHBIE
XapakTEepUCTUKU. JlmarpamMma «CHIEKTPAIbHBIA KJIACC — CBETHMOCTBY». 3BE3IBI  TJIABHOM



[OCJEIOBATENbHOCTH.  3aBUCHUMOCTh ~ «Macca —  CBETHMMOCTb»  JUIsl  3BE34  IJIaBHOM
IIOCJIE0BATENbHOCTU. BHyTpeHHee cTpoeHue 3BE37. CoOBpEeMEHHbIE MPEACTAaBIECHUA O
IIPOUCXOXACHUHU U 3BoJronu CoslHLa U 3BE3/1. DTambl KU3HU 3BE3I.

Muneunsiii [Iyte — nama I'anaktuka. [lonoxkenne u nmxenue Connua B [Mamaktuke. Tumbl
rajakTvk. PaguoranakTiuky v kBasapsl. UEpHBIE ABIPHI B AApaxX rajJakTHK.

Bcenennas. Pacmmpenue Bceenmennoi. 3akon Xa0O0ma. PaszGeranme ramaktuk. Teopus
Bbonpmioro B3peiBa. PenukroBoe usnyyeHue.

MacmrabnHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie npo0ieMbl aCTpPOHOMUH.

Yuenuueckue nabnooenus

Habnronenust HeBOOPYKEHHBIM IJ1a30M C MCIIOJIB30BaHHEM KOMITBIOTEPHBIX MPUIOKESHUH IS
OIIpEJNICJIEHUs] TI0JIOKEHHUsI HeOECHBIX OOBEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3IMs
CeBepHOro noitymapus 1 sipkue 3BE3/bl.

Habmronenus B reneckon Jlynsl, mianet, Mieunoro Ilytu.

O0o0maroniee NoOBTOpPeHUE

Posnb ¢pu3uku 1 aCTpOHOMHUM B SKOHOMHUYECKOM, TEXHOJIOTMUYECKON, COMAIbHON U ATUYECKOM
cdepax JeATETbHOCTH YEIO0BEKa, POJIb U MECTO (PU3MKH M aCTPOHOMHUHU B COBPEMEHHOI HaydHOM
KapTUHE MUpPA, poiib (U3MUECKOH Teopud B (POPMHUPOBAHUHU MPEJICTABICHUNA O (U3HMUECKON
KapTHHE MHUpPa, MECTO (hM3MYECKOH KApTHHBI MHpa B OOLIEM psAAY COBPEMEHHBIX €CTECTBEHHO-
Hay4HbIX [IPEJCTABICHUN O IPUPOJIE.

MexnpeamMeTHbie CBSI3H

Wzyuenmne kypca ¢usmku 06a3oBoro ypoBHsS B 11 Kilacce ocymecTBiseTcss ¢ y4ETOM
COJIep KaTEIbHBIX MEXKIIPEIMETHBIX CBS3€H C KypcaMH MaTeMaTHKH, OMOJIOTHH, XUMHH, Teorpapuu
Y TEXHOJIOTUU.

Mesicnpeomemuvie nonsamusi, CBSI3aHHBIE C M3YYCHHMEM METOJIOB HAy4yHOI'O IO3HAHMSA:
SBJICHHE, HAYyYHBIA (DaKT, THUIOTE3a, (HU3NYECKas BEIUYMHA, 3aKOH, TEOpHs, HaOIIoIeHHe,
AKCIIEPUMEHT, MOJIETIMPOBAHHE, MOJIEb, U3MEPEHUE.

Mamemamuxa: pelnieHWe CHCTEMbl YpaBHEHHH, TPUTOHOMETpUYECKHE (DYHKIUH: CHHYC,
KOCHUHYC, TaHI€HC, KOTAHI€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKAECTBO, BEKTOPbHl U HX
MPOEKIIMM HAa OCH KOOPAMHAT, CJIOXEHHE BEKTOPOB, MPOU3BOAHBIE AJIEMEHTAPHBIX (QYHKIIHMH,
MIPU3HAKU N10J100Ms TPEYTOJIbHUKOB, OIIPEIEICHNE TUIOIAIU IUIOCKUX QUTyp U 00BbEMa Tel.

Buonoeus: snekTpuueckue sIBICHUS B )KUBOW MpPUpPOE, KOJeOaTeNbHbIe IBMKEHUS B KUBOU
IIPUPOJIE, ONITUYECKUE SIBIICHUS B )KUBOU NIPUPOAE, ACHCTBUE PaJliallii Ha )KUBBIE OPTaHU3MBI.

Xumusa: CTpOEHHE AaTOMOB U MOJIEKYJ, KpHCTaJUIMYecKass CTPYKTypa TBEPABIX Tel,
MeXaHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOM peIETKY, CIIEKTPAIbHbBIN aHATIU3.

l'eozpaghus: MarHUTHBIE TOJOCA 3€MJIM, 3al€KUM MarHuUTHBIX pyl, (OTOChEMKA 3eMHON
MIOBEPXHOCTH, IPEJCKA3AHNE 3€MIIETPSCEHUM.

Texuonozus: AVMHUM DIIEKTPOIIEpEaay, T'e€HepaTop IMEPEMEHHOI0 TOKa, 3JIEKTPOIBUTATENb,
WHAYKIMOHHAS Te4yb, pajap, paguoNpuEéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-neus,
MPOEKIIMOHHBIN anmapar, BOJOKOHHAs ONTHKA, COJIHEUHas 6aTapes.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA INTPOTPAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

OcBoenne yuebHoro mnpeamera «®Pu3uka» Ha ypOBHE CpeIHEro o0OIero oOpa3oBaHUA
(6a30BBIif yPOBEHB) NOJIKHO O0ECIIEYUTh JOCTH)KEHUE CIECAYIOMINX JINYHOCTHBIX, METAPEIMETHBIX
U TIPEIMETHBIX 00pa30BaTENbHBIX PE3yJIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIMYyHOCTHBIE pe3yabTaThl OCBOEHUS ydeOHoro npeamera «@DHU3UKa» IOJKHBI OTpaKkaTh
TOTOBHOCTb M CIIOCOOHOCTH OOYYaroIIUXCsS PYKOBOJACTBOBATHCSA C(HOPMUPOBAHHON BHYTpPEHHEH
MO3UIMEH JINYHOCTH, CUCTEMON IIEHHOCTHBIX OPHEHTAIMi, TO3UTUBHBIX BHYTPEHHHUX yOCKICHUH,
COOTBETCTBYIOLIMX TPAJULMOHHBIM LIEHHOCTSIM POCCUICKOr0 OOILECTBA, PACIIUPEHUE KU3HEHHOTO
OIIbITA U OIBITA JEATEIILHOCTH B MPOLECCE PeaTU3allid OCHOBHBIX HAIPaBJIECHUN BOCIUTATEIbHOM
NeSITeIbHOCTH, B TOM YHUCJIE B YaCTH:

1) rpaska1aHCcKOro BOCIIUTAHUSA:

C(OPMHUPOBAHHOCTh  TPAXKAAHCKOM  MO3MLIMU  oOydaromierocs Kak aKTUBHOIO U
OTBETCTBEHHOI'0 WJIEHa POCCUIICKOIro 00I1ECTBa;

MPUHATHE TPAAULMOHHBIX OOILIEYEIOBEYECKUX T'YMAHUCTHUECKUX U JEMOKpPAaTHYECKHX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JAEATEJBHOCTh B HMHTEpecax TIpa)IaHCKOro oOIIecTBa,
y4acTBOBaTh B CAMOYIPABJICHUU B 00pa30oBaTeIbHON OpraHu3aluy;

YMEHHE B3aUMOJICHCTBOBATD C COIIMATILHBIMI HHCTUTYTAMU B COOTBETCTBHH € MX (DYHKIIHSAMHU
1 Ha3HAUYECHUEM;

TOTOBHOCTb K T'YMaHUTapHOM U BOJIOHTEPCKOM IeATEIBHOCTH;

2) IaTPHOTHYECKOT0 BOCIUTAHUSA:

c(OpPMUPOBAHHOCTh POCCUMCKON I'paX/1aHCKON UACHTUYHOCTH, MTATPUOTU3MA;

LIEHHOCTHOE OTHOILIEHUE K FOCY/IapCTBEHHBIM CUMBOJIaM, JOCTHKEHHUSIM POCCUICKUX YUEHBIX
B 001aCTH (PU3UKHU U TEXHUKHU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHHUSI:

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO ITOBEACHMUS;

CIIOCOOHOCTh OLIEHHMBATh CUTYAllMI0 M MPUHUMATh OCO3HAHHBIE PEIICHUs, OPUEHTUPYACH Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U [ICHHOCTH, B TOM YHUCJIE B JESITEIBHOCTH YYEHOTO;

OCO3HaHME JIMYHOTO BKJIaJIa B IOCTPOEHHE YCTOWYMBOTO OYAYILEro;

4) 3cTeTH4eCKOro BOCIIMTAHMSA:

ACTETUYECKOE OTHOILIEHUE K MHpPY, BKJIIOYas 3CTETUKY HAay4YHOTO TBOPYECTBA, MPUCYIIETO
¢u3nyeckoil Hayke;

5) TPyA0BOTO BOCIUTAHUS

MHTEpPEC K pa3INuHbIM chepam npodeccHoHanbHON AESITENbHOCTH, B TOM YHCIIE CBSI3aHHBIM C
¢bu3MKOW ¥ TEXHUKOW, YMEHHME COBEpIIaTh OCO3HAaHHBIM BbHIOOp Oynymeld mnpodeccun u
peann30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE IIJIaHBI;

TOTOBHOCTh M CHOCOOHOCTH K OOpa30BaHMIO W €caMOOOpa30BaHMIO B 00JMacTH (U3UKU Ha
MPOTSKEHUU BCEU JKU3HH;

6) 3K0JIOrHYecKOro BOCIUTAHMS:

C(OPMHPOBAHHOCTh  JKOJIOTUYECKOM KYJIBTYphl, OCO3HAaHHE TJOOAJIBHOTO XapakTepa
HKOJIOTUYECKUX MPOoOIIieMm;



IJTAHUPOBAHUE M OCYIIECTBIICHUE JIEMCTBUIM B OKPYKAIOIIECH Cpe/ie Ha OCHOBE 3HAHUSA Leen
YCTOWYMBOIO Pa3BUTHS YEJIOBEUECTBA;

paclIipeHHe OMbITa JEATEIbHOCTH IKOJIOTMYECKON HAIPAaBIEHHOCTU Ha OCHOBE MMEIOLIUXCS
3HaHU# No (pu3uKe;

7) IEeHHOCTH HAYYHOTI'0 TIO3HAHUS

c(OPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
¢bu3nveckoil HayKw;

OCO3HaHHE LIEHHOCTH HAy4YHOH NEeSATENIbHOCTH, TOTOBHOCTH B Ipoliecce M3ydeHHUs (DU3MKU
OCYILIECTBIISATh MPOEKTHYIO U UCCIIEI0BATENIbCKYIO NESTEIbHOCTh MHIMBUIYAIbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe eliCTBUS
Ba3oBble Jjornueckue aeicTBHA:

CaMOCTOSITENILHO  (POPMYIHpOBaTh H aKTyaJIM3UPOBATh MPOOJIEMY, paccMaTpuBaTh e€
BCECTOPOHHE;

ONPEIEATh UEIH IEATeIbHOCTH, 331aBaTh [MapaMeTPbl U KPUTEPUU UX TOCTHKECHUS;

BBISIBJISITH 3AKOHOMEPHOCTH U MPOTHBOPEUHUS B PACCMATPUBAEMBIX (PU3UUECKUX SBIICHUSX;

pa3pabarbiBaTh IUJIaH PEHICHHS MPOOJIEMBI C YIETOM aHAM3a UMEIONIUXCS MaTepUaTbHBIX H
HEMaTepHUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JE€ATEIbHOCTb, OLICHHMBAaTh COOTBETCTBUE pE3YyJbTAaTOB LEJSAM,
OLICHUBATh PUCKHU MTOCIIEICTBUI 1€ATEIbHOCTH;

KOOPJAMHHPOBATH U BBIMOJHATH PabOTy B YCIOBUSIX pPEAJIbHOr0, BHUPTYAJIbHOTO U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIUICHHUE MPU PEIICHUH KU3HEHHBIX MPOOJIeM.

basoBble ucciienoBare/ibCKie AeHCTBUA:

BIIQIETh HAYyYHOW TEPMUHOJIOTHEH, KIIOYEBHIMH TOHSATHUSAMH M METOJaMHU (PU3NYECKOM
HayKH;

BJIQJIETh HABBIKAMH Y4YEOHO-HCCIIEAOBATEIbCKOM M TMPOEKTHOM JAESITEIbHOCTH B 00JacTH
(U3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSTEIHLHOMY TOMCKY METOJOB pEIIeHMs 33134
(U3MUYECKOTO CoiepKaHUs, MPUMEHEHHUIO PA3INYHBIX METOAOB MMO3HAHUS;

BIIQJIETh BHUJIAaMU JIEATEITBHOCTH TIO TOJYyYEHHUIO HOBOTO 3HAHUS, €r0 HHTEpPIpETallnu,
peoOpa30BaHMIO U MIPUMEHEHHUIO B PA3JIMYHBIX YYCOHBIX CUTYAIMsIX, B TOM YHUCJE MPU CO3aHUU
y4eOHBIX MPOEKTOB B 00JIaCTH (PUBHKH;

BBISIBJIATh IPUYMHHO-CIIEACTBEHHBIE CBSI3U U aKTyaJlIM3UPOBaTh 3a7ady, BbIJIBUTAaTh THIIOTE3Y
e€ pelIeHus, HAXOUTh apTyYMEHTHI IS I0Ka3aTeIbCTBA CBOMX YTBEPKICHUM, 3a/1aBaTh apamMeTphl
Y KPUTEPUU PEIICHHUS;

aHAJIM3UPOBATH MOJIYUYEHHBIE B XOJ€ PEIICHUS 3a/aud pe3yJbTaThl, KPUTUUECKU OLIEHUBATh
UX JI0OCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHUSIX;

CTaBUTH M (HOPMYIUPOBATH COOCTBEHHBIE 33a/1adyd B 00pa30BATEIbHON JEATEIHLHOCTH, B TOM
YHUCJIe PU U3yYeHUHN (HU3UKU;

JlaBaTh OLEHKY HOBBIM CHTYAIIUSIM, OIEHUBATh MPUOOPETEHHBIN OIBIT;

YMETb MePEHOCUTH 3HAHUS 10 (PU3HKE B IPAKTHUECKYIO 001aCTh KU3HEAEATEIbHOCTH,

yMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTe;

BBIJIBUTATh HOBBIC UJIEH, TIPEIJIaraTh OPUTHHAIBHBIC TTOIXObI U PEIICHHUS;

CTaBUTH MPOOIEMBI U 337a4H, TOMYCKAIOIINE ATbTePHATHBHBIC PEIICHHUS.



Pa6ora ¢ nundopmanmeii:

BJIAICTh HABBIKAMHW IMOJIYYCHHA I/IH(bOpMaI_[I/II/I (1)I/I3I/I‘-I€CKOFO COACpKaHUAd N3 HMCTOYHUKOB
pa3HBIX THUIIOB, CAMOCTOATENBHO OCYIIECTBJISITH IOUCK, aHajiu3, CHCTEeMaTU3alUI0 U
MHTEpIpETANIO HHPOPMAIIMK PAa3IMYHbIX BUJOB U (HOPM MPEICTaBICHHUS;

OLICHUBATh JJOCTOBEPHOCTH HMH(POPMAIIHH;

HCIIOJIL30BAaTh CPCACTBA I/IH(i)OpMaLII/IOHHBIX U KOMMYHUKAaIIUOHHBIX TEXHOJIOTHUH B peIICHUN
KOTHUTHBHBIX, KOMMYHHUKATUBHBIX W OPraHU3allMOHHBIX 33/Ja4 C COOJIOACHHEM TpeOOBaHUI
SPrOHOMHUKH, TEXHUKU O€30MacHOCTH, TUTHEHBI, PEecypcocOepeKeHMs, MPaBOBbIX M ATHUYECKHUX
HOPM, HOPM HH(POPMAIIMOHHOM 0€30MacHOCTH;

CO3J1aBaTh TEKCThI (PU3NYECKOTO COJACPKAHUS B PA3IUYHBIX (popMaTax ¢ yu€TOM Ha3HAYCHUS
uHbOpMAIMM M LEJIEBOM ayaUTOpUH, BBHIOMpas ONTUMAIBHYIO (OpMYy NpPEIACTaBICHUS U
BU3YaIH3aI1H.

KoMmyHukaTHBHBIC yHHBepcaibHble yueOHbIe 1elCTBHUSA:

OCYILIECTBIIATH OOIIEHNE HA YpOKaX (PU3UKHU U BO BHE-YPOUHOU JESATENbHOCTH;

pacro3HaBaTh PEIIOCHUIKNA KOH(DIMKTHBIX CUTYallMi U CMArYaTh KOH(MIUKTHI;

Pa3BEPHYTO U JJOTUYHO U3JIaraTh CBOKO TOUKY 3PEHUS C UCIOIb30BAaHUEM SI3BIKOBBIX CPE/ICTB;

[IOHUMATh U UCIOJIb30BaTh MPEUMYILECTBA KOMaHIHON U UHIUBUIYaIbHON pabOThI;

BBIOMPATh TEMAaTHKy M METOJbl COBMECTHBIX JIEHCTBHHA C y4ETOM OOIIMX WHTEPECOB H
BO3MOXKHOCTEHN Ka)XKJI0T0 4JI€Ha KOJUIEKTUBA;

IIPUHUMATH LIEJIM COBMECTHOM JI€ATENbHOCTH, OPIraHU30BbIBATh U KOOPAUHUPOBATH JAECHCTBUSA
0 €€ JOCTHMKEHHUIO: COCTaBJIATh IUIAH JEUCTBUHM, pacOpenesiATb pPOIM € Y4ETOM MHEHMU
YYaCTHHKOB, OOCYKIIaTh PE3yIbTaThl COBMECTHOW PaOOTHI;

OLIEHUBATh Ka4eCTBO CBOET0 BKJIAJa U KaKJAOr0 YYaCTHHKA KOMaHJbl B OOLIUI pe3ysibTaT 1o
pa3pabOTaHHBIM KPUTEPUSIM;

IpeaJiaraTb HOBBIE IPOEKTHI, OLICHMBATh HJEU C IMO3UMLUUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPAaKTUYECKON 3HAYNMOCTH;

OCYULIECTBJIATDH MIO3UTUBHOE CTPATETUYECKOE ITOBEICHUE B PA3JIMYHBIX CUTyalUsIX, IPOSIBIATH
TBOPYECTBO U BOOOpa)keHUE, ObITh HHUIIMATUBHBIM.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbI€ /1eiiCTBUSA
Camoopranmusanus:
CaMOCTOSITENTFHO OCYILIECTBIISTh IMO3HABATENBHYIO JAEATEIbHOCTh B 00NACTH (PU3UKH U
ACTPOHOMUHU, BBISIBIISATH MPOOJIEMBI, CTaBUTh U (POPMYITHPOBATH COOCTBEHHBIE 3a1a4H;
CaMOCTOSITEJIBHO COCTABJIATh IUIAH PEHIEHUS PAcUYETHBIX M KAyeCTBEHHBIX 3aJad, IUIaH
BBITIOTHEHUST  MPAKTUYeCKo paboThl C y4E€TOM HMEIOIIUXCS  PECypcoB, COOCTBEHHBIX
BO3MOYHOCTEH U MPEAINIOYTEHNM;
JaBaTh OIEHKY HOBBIM CHUTYaIIUSIM;
pacHIupsITh paMKH y4eOHOTO TIPEIMETa Ha OCHOBE JIMYHBIX MPEOYTCHUIM;
JieNiaTh OCO3HAHHBIA BHIOOP, apryMEHTHpPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pELIEHHUE;
OIICHUBATh MIPUOOPETEHHBIN OIIBIT;
croco0CcTBOBaTh ()OPMHUPOBAHUIO W TPOSBICHUIO IPYAUIIUU B 00JaCTH (DU3UKH, TTOCTOSHHO
MOBBIIIATH CBOW 00pa30BaTeNbHbIN U KYJIBTYPHBIN YPOBEHbD.
CaMOKOHTPOJIb, SMOLMOHAIbHBIN HHTEJLJIEKT:



JIaBaTh OILICHKY HOBBIM CHUTYyallUsIM, BHOCHTb KOPPEKTHUBBI B JEATEIBHOCTb, OLICHHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIEIISIM;

BIIQ/ICTh HABBIKAMU IMO3HABATEIBHON PEeIIEKCHH KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBHIA U
MBICJIUTEJIbHBIX MPOLECCOB, UX PE3YyIbTATOB U OCHOBAHHUI;

UCIOJIb30BaTh MPUEMBI peIeKCUU 7S OLIEHKH CUTYyallid, BEIOOpa BEPHOTO PELICHUS;

YMETh OLICHUBATh PUCKUA U CBOEBPEMEHHO IIPUHUMATh PELICHHUS 110 UX CHUXKCHHUIO;

IIPUHUMATh MOTUBBI U apI'yMEHTBI IPYTUX IIPU aHAIU3€ PE3YNIbTATOB JEATEIBHOCTH;

MIPUHUMATD ce0sl, MIOHMUMasi CBOU HEJOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apryMEHTBI APYTUX IIPU aHAIU3€E PE3YJIbTATOB IE€ATEIbHOCTH;

MIPU3HABATH CBOE MPABO U MPABO JPYTUX HA OLIMOKH.

B mpouiecce noCTHKEHHS JTUYHOCTHBIX PE3YyJIbTaTOB OCBOCHHUS MPOTPAMMBbI 10 (U3UKE IS
YpOBHSI cpeAHero oOmiero o0pa3oBaHusl y OOYYarOIIMXCS COBEPIICHCTBYETCS 3MOIMOHAIBHBIM
MHTEJUIEKT, Mpernoaraiomui chopMUpPOBAHHOCTD:

CaMOCO3HAHUSI, BKJIIOYAIOIIETO CIIOCOOHOCTh MOHMMATh CBOE 3MOIIMOHAIBLHOE COCTOSHUE,
BUJICTH HAIPABJICHUS PAa3BUTHUSI COOCTBEHHON SMOIIMOHAILHON Cephl, OBITh YBEPEHHBIM B ce0e€;

CaMOpPETYJIMPOBAHHUS, BKIKOYAKOUIEIO CAMOKOHTPOJb, YMEHUE NPUHUMATh OTBETCTBEHHOCTh
3a CBO€ MOBEJEHUE, CIIOCOOHOCTh AJaNTHPOBATHCS K OMOIMOHATIBHBIM HU3MEHEHHSIM U MPOSIBIATH
IrMOKOCTb, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBALlMH, BKJIIOYAIOLIEH CTPEMIICHHE K JOCTH)KCHMIO LEIU U yCIeXy,
ONTUMU3M, UHULIMATUBHOCTh, YMEHUE ACHCTBOBATh UCXO/IS U3 CBOMX BO3MOKHOCTEH;

SMIATHH, BKJIIOYAIONIEH CMIOCOOHOCTh MOHMMAaTh OSMOIMOHAIBFHOE COCTOSIHUE JApYTUX,
YUUTBIBATh €T0 MPHU OCYILECTBICHUH OOILIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U COIIEPEKNBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIMX CIOCOOHOCTb BBICTPAWBATh OTHOIIEHUS C JAPYTUMU
JI0JIbMU, 3a00TUTHCSI, IPOSBIIATH HHTEPEC U pa3peliaTb KOH(DIUKTHI.

MNPEAMETHBIE PE3YJBbTATHBI

K xonmy oOydenuss B 10 kJjacce nmpeIMeTHbIE pe3ysibTaThl Ha 0A30BOM YPOBHE JIOJIKHBI
OTpaxaTb c(hOPMUPOBAHHOCTH y OOYUAIOLIUXCSI YMEHHI:

JI€MOHCTPHPOBATh Ha TMpHUMeEpax posib U MecTo (PU3MKM B (POPMUPOBAHUHM COBPEMEHHOMN
HAay4yHOW KapTUHBI MHpa, B Pa3BUTHUM COBPEMEHHONW TEXHUKH WU TEXHOJIOTMM, B NPaKTUYECKON
JIeATEIILHOCTH JIIOJIEH;

YUUTBHIBaTh TPaHUIIbl IPUMEHEHUS W3YYEHHBIX (PU3NYECKUX MOJENEH: MaTepualibHas TOUYKa,
MHeplLUalbHas cucreMa oTcuéra, aOCOJIIOTHO TBEPJOE TeNO, MJEAIbHBIM ra3, MOJEIU CTPOCHHUS
ra3oB, >KUJKOCTEH M TBEPIBIX TeN, TOUECUHBIN SJEKTPUUECKUN 3aps] NMpH peleHuH (HU3nYecKux
3ajau;

pacrnio3HaBaTh (U3NYECKUE SABJIEHUS (IIPOLECChl) M OOBACHATh HUX HAa OCHOBE 3aKOHOB
MEXAaHHUKH, MOJIEKYJIIPHO-KUHETUUECKON TEOPUM CTPOCHMSI BEIIECTBA M DJIEKTPOJUHAMHUKU:
PaBHOMEPHOE U PAaBHOYCKOPEHHOE MPSMOIMHENHOE ABMKEHHE, CBOOOIHOE Ta/IeHUE Tell, ABH)KEHHE
M0 OKPY>KHOCTH, MHEpLusi, B3auMojieicTBue tei, nuddysus, OpoyHOBCKOE BUKEHHUE, CTPOCHUE
KHUAKOCTEH W TBEPABIX TeJ, U3MEHEHHEe 00bEMa Tel NMpHU HAarpeBaHUM (OXJIAXKJEHUM), TEIJIOBOE
paBHOBECHE, HCIIAPEHME, KOHJCHCAlMs, IUIAaBICHHME, KPUCTAIIM3alUs, KWUIIEHUE, BIIAKHOCTD
BO3/lyXa, INOBBIIICHUE JABJIECHUS Ta3a IPU €ro HarpeBaHUU B 3aKPBITOM COCYIE, CBSI3b MEXIY
rapaMeTpamMH COCTOSIHUS ra3a B M30MPOIIeccax, dJIEKTPHU3ALMs TeJl, B3aUMOJICHCTBUE 3apsI/IOB;

OIMCHIBATh MEXAHUYECKOE ABMKEHUE, UCTIOIb3Ys (PU3NUYECKUE BEIMYNHBI: KOOPJAUHATA, TYTh,
IepeMEIIEHNE, CKOPOCTh, YCKOPEHHE, Macca Teja, Cuja, UMITYJIbC Tella, KUHETUYecKasl dHEpIus,



MOTEHIMAJIbHAsl JHEPrus, MeXaHuuyeckas paboTa, MEXaHMYeCcKas MOIIHOCTb, INpPU OINUCAHUU
MPAaBUIIHLHO TPAKTOBATh (DU3MUYECKHI CMBICT UCIIONIBb3YEMBIX BETUUMH, X 0003HAUCHHS U €MHULIBL,
HAXOJUTh (POPMYJIBI, CBSA3BIBAIOIINE NAHHYIO (PU3NYECKYIO BEIMYMHY C APYTUMH BETHYNHAMU;

ONUCHIBaTh MW3YYEHHBIC TEIUIOBBIE CBOMCTBA Tl M TEMJIOBbIE SBJIEHUS, HUCIOJIb3Ys
¢usnyeckue BEJIMYMHBL: JABIEHUE Tra3a, TeMIepaTypa, CpelHssl KUHETUYecKas »SHeprus
XAOTHYECKOTO JIBM)KEHHUS MOJIEKYJ, CpPEAHEKBAJpAaTU4YHAs CKOPOCTh MOJEKYJ, KOJIMYECTBO
TEIJIOThI, BHYTPEHHSA JHEprus, pabora rasza, KOA(PQUIHMEHT IOJE3HOTO NEHCTBUS TEIIOBOTO
JIBUraTessl; IpU ONMUCAHNUU MPABUIIBHO TPAKTOBATh (PU3MUECKUM CMBICI UCIIOJIb3YEMbIX BEJIMYMH, UX
0003HAYECHMsI U E€AMHHUIBI, HAXOAUTh (OPMYJIbI, CBA3BIBAIOLINE JaHHYIO (PU3NYECKYI0 BEIUUYHHY C
JIPYTUMH BEJTMYMHAM;

OIMCHIBATh W3YUEHHBIE JIIEKTPUUYECKHE CBOMCTBA BEIIECTBA M DSJCKTPUUYECKHUE SBICHHS
(mporuecchbl), MCNONIB3Ys (PU3MUECKUE BEIMUYUHBL: 3JIEKTPUYECKUN 3apsf], JIEKTPUUYECKOEe IOoJe,
HanpsHKEHHOCTD MOJIs, MOTEHLUAI, pa3HOCTh MOTEHIIUAJIOB; IIPU OIUCAHUU NPABHIIBHO TPAKTOBATh
(bu3NYeCKUid CMBICI MCIIOJIb3YEMbIX BEIMYMH, UX 0003HAYCHUS U €IUHMIIBI, YKa3bIBaTh (POPMYIIHI,
CBSI3BIBAIOIIUE TAHHYIO (PU3UYECKYIO BETMUMHY C IPYTHMHU BEIIMYMHAMU;

aHAJIM3UpPOBaTh (U3UUECKUE MPOLECChl M SBJICHUS, UCHOJb3ysd (U3MUECKUE 3aKOHBI U
MPUHLMIBL: 3aKOH BcemupHoro TsaroreHus, |, |l u Il 3akonsr HploToHa, 3aKk0oH coxpaHEeHUS
MEXaHUYECKOH PHEPruu, 3aKOH COXPAHEHHUS WMITYJIbCa, MPUHLIUI CYNEPIIO3UIMHA CUJI, TPHHIIUI
paBHONPABUs WHEPIHUAIBHBIX CHUCTEM OTCYETA, MOJIEKYJISIPHO-KHHETHYECKYIO TEOPHIO CTPOCHHS
BEIIECTBA, ra30BbI€ 3aKOHBI, CBSI3b CPEAHEN KHHETUYECKONW SHEPIHH TEIIOBOTIO ABHIKEHHS MOJIEKYII
¢ abCOIIOTHOM TeMnepaTypoil, epBbIil 3aKOH TEPMOJIUHAMUKH, 3aKOH COXPAHEHUS 3JIEKTPUUYECKOTO
3apsina, 3akoH KynoHa, TpuW 3TOM pas3inMyarh CIOBECHYIO (OPMYJIHPOBKY 3aKOHA, €ro
MaTeMaTHYECKOE BBIPAXKEHHUE U YCIOBHS (IpaHuUllbl, 00JaCTH) IPUMEHUMOCTH;

OOBSICHATh OCHOBHBIE IPUHIMIBI JEHCTBUS MAlIMH, NPUOOPOB U TEXHUYECKUX YCTPOMCTB;
pas3nuyarh yciaoBUs UX O€30MaCHOTO MCIIOJIb30BaHMs B IOBCEIHEBHOM KU3HM,

BBITIOJIHATE OKCHEPUMEHTHI TI0 HWCCIEAOBAHUIO (U3NYECKUX SBICHUH W TPOIECCOB C
WCTIOJIB30BAHUEM TPSIMBIX M KOCBEHHBIX U3MEPEHH, IPU 3TOM (OPMYIHPOBATEH MPOoOIIeMy/3a1aqy
U TUNOTe3y Y4eOHOro 3KCIEpUMEHTa, cOOMpaTh YCTAaHOBKY W3 MPEAJIOKEHHOTO 000OpyIoBaHUS,
IIPOBOJIUTH OMBIT U (POPMYITMPOBATH BBIBOBI;

OCYIIECTBIISITh PSMbIE U KOCBEHHBIE U3MEPEHUS] (U3NIECKUX BEJIWYHH, TIPU STOM BBHIOWPATh
ONITUMAIIBHBIA CITOCOO M3MEPEHUs M HCIIOJIb30BaTh M3BECTHBIE METOJBI OLEHKH ITOTPEITHOCTEH
U3MEPECHU;

UCCIIEI0BaTh 3aBUCUMOCTH MEXIY (U3MUECKUMHU BEIMYMHAMHU C MCIIOJIb30BAaHHEM NPSMBIX
W3MEPEeHUH, TPH 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (HKCHPOBATH pPE3YyJbTATHI IMONy4YEHHON
3aBHCUMOCTH (PM3MUECKUX BEIMYMH B BUE TaOJHIl U Tpa(UKOB, IENIaTh BBIBOJBI IO pe3yIbTaTaM
HCCIIEI0BaHMS;

coOmogaTh mpaBuiIa 0€30MacHOro TpyJda HpU TMPOBEACHUM MCCIEJOBAaHUH B paMKax
y4eOHOTO  OKCIIEpHMEHTa, y4eOHO-HCCIIEOBATENILCKOH M TPOSKTHOH  NIESTENBHOCTH  C
WCTIOJIh30BaHUEM H3MEPHUTEIHHBIX YCTPOHCTB U JIA0OPaTOPHOTO 000PYIOBAHNUS;

pemaTh pacu€THbIC 334 C SIBHO 3aJJaHHOH (PM3NYECKOIl MOJIEINbI0, UCIIOB3Ys (PU3UUECKUe
3aKOHBl M TPHUHIUIBI, HA OCHOBE aHAIM3a YCJOBUS 3a/a4M BHIOMpPATh (PU3MUECKYIO MOJEIb,
BBIIENATh (DU3MUYECKHE BEIHMYMHBI U (HOPMYJBI, HEOOXOAWMBIC Ui €€ pEIICHUs, MPOBOIUTH
pacy€Thl M OIIEHWBATh PEATLHOCTH IMOYUYEHHOTO 3HAYCHUS (PH3MUECKON BETHUMHBI;

pemaTh KauyeCTBEHHBIE 3aJjaud: BBICTPAWBATh JIOTUYECKU HENPOTUBOPEUUBYIO LIEMOYKY
paccyxJIeHH ¢ ONopoi Ha N3yYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3HUECKUE SIBICHUS;



WCIOJIb30BaTh MPHU PEIIEHUU y4eOHBIX 3a7auy COBPEMEHHbIe MH(GOPMAIMOHHBIE TEXHOJIOTUU
JUIS TIOMCKA, CTPYKTYpUPOBAHHUS, WHTEPIPETAMU W TPEICTABICHUS Yy4eOHOH u Hay4dHO-
MOMYJISIPHON MH(POPMAINH, TTOTYYCHHON U3 Pa3IMYHBIX UCTOYHUKOB, KPUTHUECKU aHATH3UPOBATH
noJiydaeMyro HHGOpMaIuio;

MPUBOJIUTH MPHUMEPbl BKJIaZa POCCHUICKUX U 3apyOexHBIX YUEHBIX-(DU3MKOB B pPa3BUTHE
HayKH, 00BSICHEHUE TIPOIECCOB OKPYKAIOIIETO MHUPA, B Pa3BUTHE TEXHUKHU M TEXHOJIOTHIA;

MCIOJIb30BaTh TEOPETHUECKUE 3HAHUS 1O (U3HUKE B TTOBCEIHEBHOMN JKU3HU I 00eCTIeUCHUS
0€30MacHOCTH MpHU OOpalleHUH ¢ MPUOOpaMU U TEXHUYECKHUMH YCTPOICTBaMH, JUIsl COXpaHEHHS
3J10pOBbS U COOIOICHUS HOPM IKOJIOTUYECKOTO MOBEACHHS B OKpY>KaIoLIel cpeie;

paboTaTh B TPyIIE C BHIOTHEHUEM PA3JIMYHBIX COIUAIBHBIX POJICH, IMIIAaHUPOBATH PaboOTy
TPYNNbl, PAMOHAIBHO pacHpefeNiarTh OO0S3aHHOCTH H  IUIAHUPOBATh  JESATEIBHOCTH B
HECTaHJAPTHBIX CHUTYaIUsX, aJIeKBaTHO OIEHUBATh BKJIAJ KaXKIOrO M3 YYaCTHUKOB TPYIIBl B
pelieHrne paccMaTpuBaeMoOn IPOOIJIEMBI.

K xonmy obOydenust B 11 kJacce mpeIMeTHBIC pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTH Y OO YUAIONIUXCSI YMCHHI:

JEMOHCTPUPOBATh HAa MPUMEPAX POJb U MECTO (PU3UKH B (POPMUPOBAHUU COBPEMEHHOM
HAyYHOM KapTUHBI MHpa, B PA3BUTHUM COBPEMEHHON TEXHUKHU U TEXHOJIOTUH, B MPAKTHYECKOMN
JEeSATEILHOCTH JIFOJICH, IIEIOCTHOCTh U €IMHCTBO (PU3NICCKON KAPTHUHBI MUPA;

VYUTHIBATh TPAHULBI MPUMEHCHHS W3YYCHHBIX (U3WYECKHX MOJCICH: TOYCUHBIN
ANEKTPUYECKUH 3apsl, JTyd CBETa, TOUCYHBIA UCTOYHHK CBETA, S/IEPHAsi MOJETh aToMa, HyKJIOHHAs
MOJIeTIb aTOMHOTO siJIpa MPHU peUIeHUH PU3NIECKUX 33/]1a4;

pacrio3HaBaTh (pu3Myeckue sBIEHUS (MPOIECChl) U OOBACHATH MX HA OCHOBE 3aKOHOB
ANEKTPOJAMHAMUKN M KBAHTOBOW (U3UKH: JJIEKTPUYECKAs MPOBOJUMOCTH, TEILIOBOE, CBETOBOE,
XUMHUYECKOE, MAarHUTHOE JIeHCTBUS TOKA, B3aUMOJACHCTBME MAarHUTOB, JJIEKTPOMAarHUTHas
WHIYKIMS, JEHCTBME MAarHUTHOTO TIOJIA Ha NPOBOJAHUK C TOKOM M JBUXKYILIMICS 3aps,
AJIEKTPOMArHUTHBIC KOJICOAHUS W BOJHBI, MPSIMOJIMHEHHOE PACIPOCTPAHCHHUE CBETA, OTPAKCHHE,
nperomiieHne, WHTepdepeHnus, Tudpakius W TOJNApU3alus CBeTa, JHUCIEPCHS CBETA,
dotoanexktpuyeckuit 3pdext (hotordhdexT), cBeTOBOE NaBlIeHHE, BOZHUKHOBEHHE IJMHEHYATOTO
CIIEKTpa aToMa BOAOPO/Ia, €CTECTBEHHAs! M HCKYCCTBEHHAs! PaUOAKTUBHOCTS;

OIMCHIBATh HM3yYCHHBIC CBOWCTBA BeMIECTBA (IJIIEKTPUUYCCKUE, MArHUTHBIC, ONTHYCCKHE,
ANEKTPUYECKYIO TMPOBOJAMMOCTh PA3UYHBIX CpPEI) M DJICKTPOMATHUTHBIC SIBICHUS (IIPOIIECCHI),
UCTONB3Ysl (U3MYECKHE BEIWYMHBL: JJNEKTPUYECKUN 3apsii, CHIA TOKa, JIIEKTPUYECKOe
HampspKeHUe, DIIEKTPUYECKOe COMPOTHBIICHHE, PA3HOCTh MOTEHIIMANOB, YJEKTPOJABMKYIIAs CHIIA,
pabota TOKa, WHAYKIMS MarHUTHOTO TOJs, cuia Awmrepa, cwia JlopeHIa, WHIYKTHBHOCTH
KaTYIIKH, SHEPTHS SJCKTPUYECKOrO0 W MArHUTHOTO IIOJICH, TMEPHOJ W YacToTa KojeOaHWl B
Koje0aTenbHOM KOHTYpE, 3aps] M cuja TOKa B MPOIECCe TapMOHUYECKUX AIEKTPOMArHUTHBIX
KojeOaHuif, (QOKyCHOE pacCTOSHHWE U ONTHYEeCcKas CHJla JIMH3bI, TPHU OMHCAHWU MPABUIBHO
TPaKTOBaTh (PU3MUECKUN CMBICIT HCITOJIb3yeMbIX BEIMYUH, UX 0003HAYCHHS W SAWHHUIIBI, YKa3bIBATh
(hOpMYyIIBI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BETUYHHY C TPYTHMH BETUIHHAMU,

OIHCHIBATh U3YUYEHHBIC KBAHTOBBIE SIBJICHUS U MIPOLIECCHI, UCTIONB3YS (PM3HUECKHUE BETMYUHBI:
CKOPOCTh JIEKTPOMArHUTHBIX BOJH, JJMHA BOJHBI U YacTOTa CBETA, SHEPTUS U UMIYIbC (DOTOHA,
TIEPHOJ] TOJTypacmaga, JHEPrUs CBSI3W aTOMHBIX sJIep, NPH OIHMCAHWW TPABUIBHO TPAKTOBATH
(U3HYECKUN CMBICI MCIIOJIb3yeMbIX BEJTUYHH, UX 0003HAYCHHS M CIUHHIIBI, YKa3bIBaTh (HOPMYIIBI,
CBSI3BIBAIOIIME JAHHYIO (DH3UYECKYI0 BEIMUYMHY C JPYTUMHU BEIWYMHAMH, BBIUUCISTH 3HAUCHUE
(bu3MUYECKOI BETUYNHBL;



aHATM3UPOBaTh (U3UYECKUE MPOLECChl M SBJICHUSA, UCHOJb3ysd (PU3MUECKUE 3aKOHBI U
MPUHIHUIIBI: 3aKOH OMa, 3aKOHBI IMOCJICAOBATCIIBHOI'O U MAapaJlJICJIbHOI'O COCAUHCHHUA NPOBOJHNUKOB,
3akoH  Jxoyns—JleHna, 3akoH 3JIGKTPOMArHUTHOM MHAYKLMH, 3aKOH IPSIMOJIMHEWHOIO
pacrpoCTpaHEHHsI CBETA, 3aKOHbI OTPAKEHUS CBETA, 3aKOHBI IPEIOMIIEHUS CBETa, ypaBHEHME
OnHiTeiiHa 11 porodddexra, 3aKOH COXpaHEHHs SHEPIUU, 3aKOH COXPAaHEHHs] UMITYJIbCa, 3aKOH
COXPAHEHHUS IEKTPUUYECKOT0 3apsA/ia, 3aKOH COXPAaHEHHUSI MacCOBOT0 YKcIa, OCTynaThl bopa, 3akoH
pPalMOAaKTUBHOTO pacmana, MHpU OSTOM pas3jindyarh CIOBECHYIO (DOPMYITUpPOBKY 3aKOHA, €ro
MaTEeMaTHYeCKOE BbIPAXKEHUE U YCIOBUS (TPaHHULIbl, 00JIACTH) IPUMEHUMOCTH;

OIpeJIeNIATh HAIlPaBJICHUE BEKTOPA UHAYKLIUU MarHUTHOI'O MOJIS IPOBOJIHUKA C TOKOM, CHIJIBI
Amniepa u cuisl Jlopenua;

CTPOMUTH U OIHMCHIBATh N300pakEHNE, CO3/1aBAEMOE INIOCKUM 3€PKaJloM, TOHKOH JINH30M;

BBINOJIHATh OJKCIEPUMEHTHl MO HCCIEAOBaHHIO (U3NYECKUX SBICHUH U IPOLECCOB C
UCIOJIb30BAHUEM IIPSIMBIX M KOCBEHHBIX U3MEPEHMI: IIpU 3TOM (OpPMYIHPOBaTh MpodiieMy/3aiaqy
U TUNOTE3y Y4eOHOro 3KCIIEPHUMEHTa, COOMpaTh YCTAHOBKY M3 MPEIOKEHHOTO 000pyIOBaHHUA,
MIPOBOJIUTH OTBIT U ()OPMYITHPOBATH BHIBOBI;

OCYILLECTBIATh PSMbIE U KOCBEHHbIE U3MEPEHUs (U3NUECKUX BEJIUYMH, IPU 3TOM BBIOUPAThH
ONTUMAJIbHBIA CIIOCOO M3MEPEHUs M HUCIOJIb30BaTh W3BECTHBIE METOJIbl OLIEHKU MOIpPEIIHOCTEN
U3MEPECHU;

uccieaosarb 3aBUCUMOCTH (1)I/I3I/I‘-IGCKI/IX BCJIIMYMH C HCIIOJIb30BAHUEM IIPAMBIX HBMCPCHHﬁZ
IPU 3TOM KOHCTPYHUPOBaThb YCTaHOBKY, (UKCHUpPOBAaTh pE3yJbTaTbl IMOJYYEHHOHW 3aBHCHMOCTH
(Gu3nYeCcKUX BEJUYUH B BUJIE TaOIUI] U rpaMKOB, JAeIaTh BHIBOJBI IO PE3yJIbTaTaM UCCIIEOBAHUS;

coOmogate mpaBuwia 0€30MacHOrO TpyJda NpPU TPOBEACHHM HCCIEJOBAaHUN B paMKax
y4eOHOTO  JKCIIEPUMEHTa, y4eOHO-HCCIIEOBATEIIbCKOH M TPOSKTHOH  NIESATENBbHOCTH ¢
UCIOJIb30BAHUEM U3MEPHUTEIbHBIX YCTPOICTB U J1aOOpaTOpHOro 000pyJOBAHUS;

pelaTh pacu€THbIC 33Ja4 C SIBHO 3aJJaHHOH (PU3NYECKON MOJEIbI0, UCHOb3Ys (pU3NUecKue
3aKOHbI W IIPHHOMUIIBI, Ha OCHOBC aHajin3a YCJIOBHUA 3aaadyun BI)I6I/IpaTI> (bPI?.I/I‘-IGCKYIO MOJ€CJIb,
BBIIECTATh (DU3MYECKHE BEIUYMHBI U (OpMynbl, HEOOXOOUMBIE ISl €€ pelIeHHs, MPOBOJIUTH
pacy€Thl U OLIEHUBATh PEAIbHOCTh MOTY4YE€HHOT'0 3HaYeHUsl (PU3NUECKOI BETMUNHBI;

pelars KadyeCTBEHHBIE 3aJadyM: BBICTpaWBaTh JIOTMYECKHM HENPOTUBOPEYMBYIO LIEMNOUYKY
pacCyXJIEHHI ¢ ONOPOM HA M3YUCHHBIEC 3aKOHBI, 3AKOHOMEPHOCTH U (DU3UYECKUE SBIICHNUS,

HCIIOJIB30BAaTh NP PCHICHUN y‘~I66HI>IX 3aaa4 COBPECMCHHBIC I/IH(i)OpMaHI/IOHHI:IG TEXHOJIOTUHN
JUIs TIOMCKa, CTPYKTYpUPOBAHMs, HHTEpIpEeTallid U MpeJCTaBlIeHUs Y4eOHOH M HaydyHO-
NOMYJSApHON MH(OPMAIMK, OJTYYEeHHON M3 pa3iIMyYHBIX UCTOYHMKOB, KPUTUYECKH aHAIU3UPOBATH
M0JIy4aeMy1o HH(POPMAIHIO;

00BIACHITH IIPHUHOMUIIBI )Iei/JICTBHSI MallluH, HpI/I60pOB U TEXHUYCCKUX yCTpOfICTB, pasinyaTrb
yCJI0BHS UX OE€30MAaCHOT0 MCIIOJB30BaHMs B TOBCEAHEBHOM KU3HM;

NPUBOANTH TMPUMEPHI BKJIA/Ja POCCHUMCKUX U 3apyOeKHBIX YUYEHBIX-(DU3MKOB B pPa3BUTHE
HayKH, B 00bSICHEHNE IIPOILIECCOB OKPYKAIOUIET0 MUPA, B pa3BUTHE TEXHUKU M TEXHOJIOTHIA;

HCIIOJIB30BAaTh TCOPETUUCCKUEC 3HAHUA 10 (1)I/I3I/IKe B HOBCG}IHCBHOf/i KU3HU OJIs1 o0OecrieueHus
0€30MacHOCTH NpU OOpaIleHUH ¢ MpUOOpaMM U TEXHUYECKHMMH YCTPOMCTBAMH, /Ul COXPaHEHHS
3JI0POBbSI U COOJIIOJICHUS HOPM KOJIOTHYECKOT0 MIOBEICHUS B OKpYXKarollei cpene;

paboTaTh B TPYIIE C BHIIOJHEHUEM Pa3IMUHBIX COLUAIBHBIX POJIeH, IIaHHpPOBaTh paboTy
IpyHNbl, palMOHANBHO paclpedensiTh O00s3aHHOCTH U  IUIAHUPOBATh  JESTENBHOCTH B
HECTaHJApPTHBIX CUTYyalUsAX, aJ€KBaTHO OLEHUBATh BKJIAJ KaXKIOrO0 M3 YYaCTHUKOB TIPYIIBl B
peleHre paccMaTpuBaeMoi POOIIEMBI.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/m Konrpouabnsie IIpakrnyeckue
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. DU3UKA U METO/IbI HAYYHOI'O ITIO3HAHUSA
11 ®uzrKa 1 METO/Ibl HAYYHOTO MMO3HAHUS 2 bubnuoreia LOK
' AL HayH https://m.edsoo.ru/7f41bf72
Htoro no pazneny 2
Paznen 2. MEXAHUKA
2.1 Kunemaruka 5 bubmmorexa LOK
' © https://m.edsoo.ru/7f41bf72
bubmmoteka [IOK
2.2 7
Auraiica https://m.edsoo0.ru/7f41bf72
2.3 3aKOHbBI COXpPaHEHUsI B MEXaHUKE 6 1 1 bubmiorexa LIOK
' P https://m.edso0.ru/7f41bf72
Hroro mo pasneny 18
Paznen 3. MOJIEKYJIIPHASA ®U3UKA U TEPMOJIUNHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOU 9 1 bubnuotexa [JOK
' TEOPUHN https://m.edsoo.ru/7f41bf72
bu6nuoreka [IOK
2 1 1
3 OCHOBEI TEPMOAHHAMHKH 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bu6mmoreka [JOK

@®a30BbIe IEPEXOIBI

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

Uroro no pazneny 24
Paznen 4. JIEKTPOJANHAMUKA
bu6nuoreka [IOK
4.1 1
MEKTPOCTATHIA 0 https://m.edsoo.ru/7f41bf72
4.9 [TocTosiHHBIN 35IeKTpUYECKHil TOK. TOKH B 12 bubmuorexa [JOK
' Pa3IMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Uroro no pazneny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68



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

11 KUIIACC

KoJunyecTBO 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne /i Konrpoabnsie IIpakruyeckue
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Paznen 1. 9JIEKTPOJANHAMUKA
MaruauTtHoe noje. DJeKTpOMarHuTHasI bubnuorexa [JOK
1.1 11 1 3
WHTKIUS https://m.edsoo.ru/7f41c97c
Htoro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHbBI
51 MexaHn4YecKHe U dJIEKTPOMArHUTHBIE 9 1 bubnuorexa [JOK
' KoseGaHus https://m.edsoo.ru/7f41c97c
99 MexaHn4YecKHe U dJIEKTPOMArHUTHBIE 5 1 bubnuorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
2.3 10 3
Onriica https://m.edsoo.ru/7f41c97c
Uroro no pazneny 24

Paszea 3. OCHOBBI CIEIIMAJIbHOM TEOPUM OTHOCUTEJBHOCTH

31 OCHOBBI CIENUATTBHON TEOPUH 4 1 bubnmuorexa [JOK

' OTHOCHUTEIBHOCTH https://m.edsoo0.ru/7f41c97c

Uroro no pazneny 4

Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 Dneme KBaHTOBOM OITHK 6 bubmorexa LIOK

. JIEMEHTHI KBAHTOBOU ONITHKHU

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

4.2 Crtpoenue aToma 4 bubmuoreka [JOK
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https://m.edsoo.ru/7f41c97c¢

4.3

ATOMHOE SApO

Uroro no pazneny

15

Pazgen 5. 9JIEMEHTBI ACTPOHOMMUHU U ACTPOPU3UKU

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97c

5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPHU3IUKU 7 Bubmmorera LIOK
https://m.edsoo.ru/7f41c97c

Htoro no pazneny 7
Pazaen 6. OBOBIIAIOLIEE IOBTOPEHUE

61 O%obmmomee nostopene ‘ Hipsimedsoo uTH1GSTe
Hroro no pazneny 4
PeszepBHOe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c




INOYPOYHOE IINTAHUPOBAHUE

10 KJIACC

N Kosun4vecTBo 4acoB Jlara JIeKTPOHHBbIE HU(POBHIE
Tema YpoOKa KOHTpOJILHLIe HpaKTI/I‘lCCKI/Ie oﬁpasoBaTe.ﬂbnme

n/n Bcero H3YYeHH S

padoThbI padoThbI pecypchl
®usuka — Hayka o npupozae. Hayunsie
1 METO/Ibl TTO3HAHUSI OKPYKAIOLIETO 1 brbmmorexa LIOK
https://m.edsoo.ru/ff0c32e2

Mupa
Ponb u MecTo pusuku B

5 (dbopMUPOBaHUU COBPEMEHHOM HAYYHOU 1 bubnnoreka [JOK
KapTHHBI MUPA, B IPAKTHYECKOU https://m.edsoo.ru/ff0c33e6
JIESATEIIbHOCTH JIFOACH
MexaHnueckoe ABUKEHUE.

3 OTHOCHUTENBHOCTh MEXaHHUYECKOTO 1 bubnuoreka [{OK
newkeHus. [lepeMerienue, CKOpOCTs, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpHOE ITPAMOJIMHEWHOE 1 bubmuoteka [IOK
TBHKEHHE https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE MTpsIMOTIUHEITHOE 1 bubmmoreka HOK
JIBHKCHHE https://m.edsoo.ru/ff0c372e

5 CBoOoHOe majieHne. Y CKopeHue 1 bubmmoreka [JOK
CBOOOHOTO MaICHUS https://m.edsoo.ru/ff0c39cc

7 KpuBonuneiinoe npuxxenue. [[Buxenue 1 bubmuorexa [IOK
MaTepHaIbHON TOUKH 10 OKPY>KHOCTH https://m.edsoo.ru/ff0c3ada
[TpuHIIMTT OTHOCUTENBLHOCTH [ amuies. BuGnmorexa LIOK

8 WNHueprimaabHbIe CHCTEMBI OTCUETA. 1

ITepBbiii 3akoH HproTOHA

https://m.edsoo.ru/ffOc3be8



https://m.edsoo.ru/ff0c32e2
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Macca tena. Cuia. [lpunnun

9 cynepno3uiuu cuil. Bropoii 3akoH bubmmorexa LIOK
. https://m.edsoo.ru/ff0c3be8
HeloToHa 17151 MaTepualibHON TOUKU

10 Tperunii 3akoH HproToHa 111 Bbu6muotexa [JOK
MaTepHaIbHBIX TOUCK https://m.edsoo.ru/ffOc3be8
3aKoH BCEMUPHOTO TsAroreHus. Cuia

11 TSDKECTH. He}i)Ba}I KOCMHYECKast bubnrorexa LIOK

https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnuoreka [IOK
Tena https://m.edsoo.ru/ff0c3el8
Cuina tpenusi. Koaddumment tpenus.

13 Cuna ZEHpOTI/IBJIte)H(lS)I ;Ipn aBHieHHI/I bubmorexa LIOK

https://m.edsoo.ru/ff0c3f76
TeNa B XKUAKOCTU WJIH ra3e
[ToctynaTenbHoE U BpamareabHOe

14 JIBIKEHUE a0COJIFOTHO TBEPJIOTO Tea. bubmmoteka IIOK
MowmenT cuibl. [Tnedo cumbl. Y cnoBus https://m.edsoo.ru/ffOc41a6
paBHOBECHS TBEPAOTO TEJIA
HMitynbsc MaTepUalbHON TOUYKH,

15 CHCTEMbI MaTEpPUAJIbHBIX TOYECK. bubmuoreka [JOK
Wmmynbe cuitbl. 3aKOH COXpaHEHHS https://m.edsoo.ru/ff0c43d6
umnyiabsca. PeakTuBHOE NBUKEHME
PaGoTta 1 MOIITHOCTH CHITBI.

16 Kunernueckas s3Heprusi MaTrepuaabHON bubmuoreka [JOK
touku. Teopema 00 U3MEHEHUH https://m.edsoo.ru/ff0c4502
KMHETUYECKON SHEPrUu
[ToreHunanbHas sHeprus. BuGmorexa 1IOK

17 [ToreHunanpHas SHEpIUs yupyro

ne(pOpMHUPOBAHHON MIPYKUHBIL.

https://m.edsoo.ru/ff0c461a
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[TorennmaneHast SHEPTHs Tesla BOIU3U
IIOBEPXHOCTU 3€MJIU

18

IloTenumanbpHble M HEMOTEHIIMAJILHBIE
cuitbl. CBsA3b paboThI
HEIOTSHITUAIIBHBIX CUJI C U3MCHECHUEM
MEXaHUYECKON IHEPTUU CUCTEMBI TEll.
3aKOH COXpaHEHUS] MEXaHUYECKOM
SHEPruHu

bu6nunoreka LIOK
https://m.edsoo.ru/ff0c478c

19

JlabopaTtopHas pabora «HMccnenoBanue
CBsA3U pa6OTI)I CHJIbI C UBMCHCHUEM
MEXaHHYECKOUN SHEePTUH Tella Ha
pUMEpPEe PACTSHKEHUS PE3UHOBOTO
KIyTay»

20

KonTponbnas pabora no teme
«Kunemaruka. Jlunamuka. 3aK0HbI
COXpaHEHHUS B MEXaHHUKE»

bubmmoteka IIOK
https://m.edsoo.ru/ff0c4b74

21

22

23

OCHOBHBIE TIOJIO)KEHUST MOJIEKYJISIPHO-
KMHETUYECKOI Teopru. bpoyHOBCKOE
newxenue. duddysus

XapakTtep JBUKEHUS U
B3aUMO/ICHCTBUS YaCTHI] BEIIECTBA.
Mogenu cTpoeHust ra3oB, KUIKOCTEH 1
TBEPIBIX TEI

Macca MOJICKYII. Komuuecto
BemecTBa. IlocTossHHAs ABora,upo

bubmmoteka IIOK
https://m.edsoo.ru/ffOc4dc?

24

Tennosoe paBHOBecue. TeMmmepaTypa u
eé m3mepenue. [llkana remneparyp
Llenbcus



https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

Wneansueiii raz 8 MKT. OcHoBHOE

bubnunoreka LIOK

25 ypaBueane MKT https://m.edsoo.ru/ffOc4fde
AOGcomoTHas TeMIiepaTypa Kak Mepa
26 CpeaHel KHHETHYECKOM SHEPruun bubmmoreka [JOK
JIBIDKCHHUST MOJICKYJI. Y paBHCHHUE https://m.edsoo.ru/ff0c511e
MenaeneeBa-Knanelipona
27 3akoH /lanbToHa. ['a30BbIC 3aKOHBI
JlaboparopHnas pabota «lccrnenoBanue
28 3aBUCHMOCTH MEXIY IapaMeTpamu
COCTOSIHUS Pa3peKEHHOTO raza
29 H3onponeccel B ACATBHOM ra3e U uxX Bbu6mmoteka [JOK
rpadguyeckoe mpeacTaBlicHHE https://m.edsoo.ru/ff0c570e
Bnytpennss sneprus
TEPMOJMHAMHYECKON CUCTEMBI U
30 crocoObI e€ n3meHnenust. KonnuectBo bubmuoteka [IOK
TEIJIOTHI ¥ paboTa. BHyTpeHHsIs https://m.edsoo.ru/ff0c5952
SHEPrusi OJHOATOMHOIO UEATbHOTO
rasa
31 Buasl Tenonepenaun bubmmorexa [OK
https://m.edsoo.ru/ff0c5c36
Y ienbHas TEIIIOEMKOCTH BELLIECTBA.
32 Kgﬂl/I‘{eCTBO TEIUIOTHI IIPU B Bubmmorexa HOK
. https://m.edsoo.ru/ff0c5¢c36
Teruonepenaye. AnuabaTHbIN Mpolece
33 IIepBblil 3aKOH TEPMOAUHAMUKU U €T0 bubmuorexa [IOK
NpUMEHEHHE K U30IpoLieccaM https://m.edsoo.ru/ffOc5efc
34 HeoOpaTtumocTs porieccoB B MpUPOJIE. bu6muoreka [JOK
Bropoii 3ak0H TepMOAMHAMHUKH https://m.edsoo.ru/ff0c6230
35 [Ipunuun nevictus u KI1J TermnoBoit bubmmoreka [JOK
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MaluHbI https://m.edsoo.ru/ff0c600a
36 [uxn Kapuo u ero KI1JI
37 DKoJIOrHuYecKre mpooIeMbl
TEIJIOOHEPTETUKH
38 O6o6maromuii ypok «MonekymsipHas bubmmoreka [JOK
¢usrka. OCHOBBI TEPMOAMHAMHKHI) https://m.edsoo.ru/ff0c6938
KonTponbsHas padora 1mo Teme
39 «MOJ‘IpeKYJ'IHszH ¢uznka. OCHOBBI bubmmorexa LIOK
https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHKI
40 [TapooOpa3oBaHre U KOHICHCAITHS. bu6nunorexa LIOK
VcnapeHre u KUIeHne https://m.edsoo.ru/ff0c63b6
AOcCom0THAS U OTHOCHUTEIIbHAS
41 BJIAKHOCTh BO3/1yxa. HachlmeHHbIi bubmorexa HOK
https://m.edsoo.ru/ff0c64d8
nap
TBépnoe Teno. Kpucrammueckue u
42 aMmopdHbIe Tena. AHU3OTPOIIHS bubmuoreka [IOK
CBOMCTB KprcTayuioB. JKumkue https://m.edsoo.ru/ff0c65f0
Kkpuctauibl. COBpeMEHHbIE MaTepHUaITbI
[TnaBiaeHUe U KpUCTAITA3AITHS.
43 VnenbHas TennI())Ta nnaBneII{lm{. bubmoreia LIOK
https://m.edsoo.ru/ff0c6708
CyO6numarus
44 YpaBHeHHE TEII0BOTO OanaHca bubmrorexa LIOK
https://m.edsoo.ru/ff0c6820
DneKTpu3anys Teja. DNEKTPUICCKUN
45 3apﬂz(.pllBalll3H11a BJ'IeKTpI/IIII;CKI/IX bubnuorexa LOK
https://m.edsoo.ru/ffOc6bcc
3apsi0B
46 [IpoBOIHUKY, AUPIEKTPUKHU U but6mmoreka [IOK

MOJIYTIPOBOHUKU. 3aKOH COXPaHEHHUS

https://m.edsoo.ru/ffOc6bcc
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SJICKTPHUYCCKOTI'O 3apsaga

B3aumoneiictBue 3aps10B. 3aKOH

bubnunoreka LIOK

47 Kynona. Toueunslii 21€KTpUYECKUN https://m.edsoo.ru/ff0ceced
3apsn
Hanpspk€HHOCTD 31EKTPUYECKOro
48 nosst. [lpuHumn cynepno3uuuun bubmuorexa [JOK
9JIEKTPUYUECKUX MoJIeH. JInHuU https://m.edsoo.ru/ffOc6df2
HaIPsHKEHHOCTU
PaGora cui a1eKTpocTaTuuecKoro
49 [1OJIAL. HOTeHHI/Iaﬂ?PaSHOCTB bubmmorexa [IOK
https://m.edsoo.ru/ff0c6f00
MOTEHIINAJIOB
[IpoBOTHUKY ¥ TUDTIEKTPUKH B
50 BHI)eKTpZ([)CTaTI/I‘leI::KOM HOIJ)'IC. bubmmorexa LIOK
https://m.edsoo.ru/ff0c7018
JusnexTpudeckas IpOHULIAEMOCTb
N bubmuoteka [IOK
>1 dnekTpodmkocte. Korercarop https://m.edsoo.ru/ff0c7126
ONEKTPOEMKOCTH TIOCKOTO
52 KOHﬂegcaTOpa. OHeprus 3apsKEHHOTO Bubmmorexa HOK
https://m.edsoo.ru/ff0c72c0
KOHJIeHCaTopa
53 JlaGopatopHas pabota "M3mepenue
IIEKTPOEMKOCTH KOHZAEHcaTopa"
[TpuHIMIT NENCTBUSA U IPUMEHEHUE
KOHJIEHCATOPOB, KOMTMPOBAJILHOTO
54 anmnapara, CTpyWHOTO IIPUHTEpA.
DJeKTpocTaTHUECcKas 3alluTa.
3azemyIeHHE SIEKTPONpPUOOPOB
55 DJIEKTPUUYECKUI TOK, YCIOBUSA €TI0

cymiectBoBaHus. [I0CTOSAHHBIN TOK.



https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

Cuna toka. Hanpsbxenue.
Conpotusnenue. 3akon Oma jist
y4acTKa Ienu

56

[MocnenoBarenbHOE, MapaieabHOE,
CMEIIaHHOE COCIMHEHHNE TIPOBOIHUKOB.
JlaboparopHnas pabota «3ydenue
CMEIIIAaHHOTO COCIMHEHHSI PE3UCTOPOBY

0.5

bu6nunoreka LIOK
https://m.edsoo.ru/ff0c74f0

57

58

59

60

PaboTa 1 MOLTHOCTH JEKTPUIECKOTO
Toka. 3akoH Jlxoynsa-Jlenna

3akon OMa 715 OJTHOM (3aMKHYTO)
aneKkTpudeckoi uenu. Koporkoe
3ambikanue. JlaboparopHas pabora
«M3mepenne D/IC nctouHuka Toka u
€r0 BHYTPEHHETO COITPOTHBIICHUS

DIIEKTPOHHAs MPOBOJAUMOCTb TBEPIBIX
METaJIOB. 3aBUCUMOCTh
COIIPOTUBIICHUS METAJIJIOB OT
teMriepaTypbl. CBEpXIIPOBOJIUMOCTh

DNEKTPUYECKUN TOK B BaKyyMe.
CBolicTBa DJIEKTPOHHBIX ITYYKOB

0.5

bubnunoreka LIOK
https://m.edsoo.ru/ff0c7838

bubnuoreka [{OK
https://m.edsoo.ru/ffOc7ae0

61

[TomynpoBoIHUKH, UX COOCTBEHHAs U
npUMecHas mpoBoAUMOCTh. CBoiicTBa
p—n-nepexona. [lonynpoBogHUKOBBIE
npubopbI

but6mmoreka [IOK
https://m.edsoo.ru/ffOc84ae

62

DIIEKTPUYECKHI TOK B pacTBOpax M
pacIuIaBax 3JIEKTPOJIUTOB.
DIEKTPOIUTHYECKAs JUCCOLUALM.
DneKTpoan3

but6mmorexa [IOK
https://m.edsoo.ru/ff0c82ba



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba

DIIEKTPUUYECKHI TOK B razax.

63 CaMOCTOSITeNIbHBIN U 1 bu6nmorexa [IOK
HECaMOCTOSTEIbHBIN pa3psia. MoHusl. https://m.edsoo.ru/ffOc84ae
[Tnazma
DJeKTpudecKre mpudopsl U
YCTPOMCTBA U UX MPAKTUYECKOE bubmmoreka [JOK

64 1
npuMeHenne. [IpaBuiia TEXHUKH https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH

65 O06o0marmuii ypok 1 bubmmorexa [JOK
«DNEKTPOAMHAMHKAY https://m.edsoo.ru/ff0c88be
KonTponbhas pabota no Teme

66 «Qnexkrpocraruka. [locrosHHbIN 1 bubnnoreka [JOK
SIIEKTPHUYCCKHi TOK. TokH B https://m.edsoo.ru/ff0c8a8a
PA3TUYHBIX CPeIax»

67 PesepBHblit ypok. KoHTponbHas pabora 1 bubmuoteka [IOK
1o Teme "DIeKTpoAMHAMHKA" https://m.edsoo.ru/ff0c8c56

68 PesepBHblil ypok. O6o0maromumii ypok 1 bubmmnorexka HOK
no TemaMm 10 kiacca https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I1O 68

I[TPOT'PAMME



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KUIIACC

KoaunuecTBO 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne Jlara
w/n Tema ypoka Beero Konrpoabnbsie IIpakTuueckue S — o0pa3oBaTe/bHbIE
padoThI padoThI pecypchl
[TocTosiHHBIE MAarHUTBI U UX
1 B3auMoercTBUE. MarHuTHOE II0JI€E. 1 bu6mmoreka [IOK
Bekrtop MarauTHOM MHAYKIUH. JInHIN https://m.edso0.ru/ff0c9778
MarHUTHON WHITYKITUH
MarauTtHoe 1oJje MPOBOJHHKA C
2 TokoM. OnbIT Dpcrena. 1 bu6mmoreka [IOK
B3anMoeiicTBre IPOBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
3 JlaGopatopnas pabora «3yuenue 1 1 bubnuoreka [IOK
MarHUTHOTO TIOJISI KaTYIIKU C TOKOM» https://m.edsoo.ru/ffOc98fe
JlelicTBME€ MarHUTHOTO TTOJIS Ha
MPOBOJHUK C TOKOoM. Cuta Amriepa.
4 H26opiTopHa;1 pabota «I/ICCJ'ICIIOI;aHI/Ie 1 1 bubamorexa IOK
N https://m.edsoo.ru/ff0c9ac0
JEHCTBHS MMOCTOSTHHOTO MarHuTa Ha
pPaMKy ¢ TOKOM»
efiCTBHE MarHUTHOTO TIOJIS Ha
5 fIIBI/I)KYIIIyIOCSI 3apsKEHHYIO YaCTHUILY. 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0c9df4
Cuna Jlopennia. Pabota cumnst Jlopenia
OnekTpoMarauTHas UHAyKIus. [loTok
6 BEKTOpa MarHuTHOM uHAyKuu. 3/1C 1
WHAYKIUU. 3aKOH 3JIEKTPOMAarHUTHON
nnaykiuu dapanes
7 JlaGopatopnas pabota «/ccnenoBanue 1 1 bubnuoreka [IOK



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

SABJICHUA BHGKTpOMaFHHTHOﬁ
HHAYKOUHU

https://m.edsoo.ru/ff0cal50

NunykTuBHOCTB. SIBIICHUE
camouHaykiuu. 9J1C caMOMHAYKIUH.
DHeprusi MarHUTHOTO MOJIsl KaTYIIKU €
TOKOM. DJIEKTPOMArHuTHOE I0JIe

bubmuoreka [JOK
https://m.edsoo.ru/ff0ca600

TexHuyeckue ycTpoiicTBa 1 UX
MIPUMEHEHHUE: IOCTOSTHHBIC MATHUTHI,
3JIEKTPOMArHUTHI, JIEKTPOBUTATEND,
YCKOPHUTEJH 3JIEMEHTAPHBIX YaCTHII,
WHIYKIIMOHHAS TIeYb

10

11

O6o06maromuii ypok «Marautoe
oJie. DIeKTPOMarHUTHAS MHITYKITUSD)

KonrtponbHas pabota no reme

«Mar"suTtHoe I10JI€e.
DneKTpoOMarHuTHasi UHIYKIUS»

bubmuorexa [JOK
https://m.edsoo.ru/ffO0cab82

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcad58

12

13

CB0OOIHBIE MEXAHUYECKUE
kosebanus. ['apmoHndeckue
KoseOaHus. YpaBHEHHE
TapMOHHYECKHUX KoeOaHui.
[IpeBparenue sHepruu

JlabopaTtopHas pabota «lccnenoBanue
3aBUCHMOCTH TIEPHO/Ia MAJIBIX
KojeOaHuil Tpy3a Ha HUTH OT JJTUHBI
HUTHU U MacChl TPy3a»

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcaf06

14

Konebarenbublit KoHTYp. CBOOOIHBIE
JIEKTPOMAarHUTHbIE KOJeOaHMs B

ueaIbHOM KoJeOaTeTbHOM KOHTYpE.
AHanorus MexJ1y MEXaHU4eCKUMHU U

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ch820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

SJICKTPOMAariMTHbIMHA KOJIEOAHUSIMHA

15

16

17

18

19

20

21

®opmyna Tomcona. 3akoH
COXPAHEHHUS SHEPTUU B UJI€AIIBHOM
K0J1e0aTeIbHOM KOHTYpE

[IpencraBieHre 0 3aTyXarOMIMX
KoJieOaHusAX. BeIHYKICHHBIC
MeXaHHYeCcKHe Konebanus. Pe3onanc.
BI)IHY)KIIGHHBIG BHCKTpOMaFHI/ITHI)IC
Kosae0anus

[lepemennsbiii Tok. CHHYCOMIATBHBIN
MepeMEHHbII TOK. MOLTHOCTH
MIEPEMEHHOT0 TOKa. AMIUITUTYIHOE U
JICHCTBYIOIIEE 3HAYCHHUE CUIIbI TOKA U
HaNpsUKEHUs

Tpancdopmarop. [IpousBoacrtso,
nepeaaya v norpedieHue
NEKTPUYECKON SHEPTUU

YCTpOUCTBO U MPAKTUYECKOE
IIPUMEHEHHE NIEKTPUIECKOTO 3BOHKA,

reaeparopa nepeMEeHHOTr0 TOKaA, JIMHUHI

QJICKTponepcaavd

DKOJIOTUYECKUE PUCKU TIPH
IIPOU3BOJICTBE JIEKTPOIHEPTUU.
KynbTypa ncnonb3oBanus
NEKTPOIHEPTHH B ITOBCEAHEBHOMN
KU3HU

MexaHu4ecKre BOJTHBI, YCIOBHS
pacnpoctpanenus. [lepuoa. Cxopocth
pacipocTpaHeHUS U JITHHA BOJTHEI.

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

bu6mmoreka [IOK
https://m.edsoo.ru/ffOchb86

bubmuorexa [JOK
https://m.edsoo.ru/ff0chd34

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcc324

bubmuorexa [JOK
https://m.edsoo.ru/ffOccab4



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54

HonepeqHHe " IpOJ0JIbHBIC BOJIHBI

3ByK. CKOpOCTb 3BYyKa. | pOMKOCTh

bu6mmoreka [IOK

22
3Byka. Beicora Tona. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
3
| S
POCTD- https://m.edsoo.ru/ffOccfe0
AIIEKTPOMArHUTHBIX BOJIH
[TpuHIUTIB pATHOCBS3U U
24 TeneBuieHus. Pa3Burue cpeacTs
cBs3u. Pannonokarus
o5 Konrponsnas pabdora «Konebanus u bubnnorexa [HOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
n .
26 caera  ommopoo cpese. Toweumii Bumonesa LIOK
AHOPOA pede. https://m.edsoo.ru/ff0cd350
HWCTOYHHUK cBeTa. JIyd cBeta
O .3
| e S e
) P P https://m.edsoo.ru/ffOcd4e0
IUIOCKOM 3€pKajie
[Ipenomnenne ceera. [lonHoe
BHYTpEeHHee oTpaxkeHue. IIpenenbHblil bubnnoreka [JOK
28
yT'OJI IIOJIHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKEHHS
JlaGoparopHas padota «3mepenue bubnnorexka [JOK
29
MOKAa3aTelIsl MPETOMIICHHS CTEKIIa https://m.edsoo.ru/ff0cd67a
0 .HI/IH;eBI.q) l_iOCTpanHI(/)Ie H03?6pa)I;eHHﬁ B Bu6morexa LIOK
JIMH3E. MyJia TOHKOU JIMH3HI.
Py https://m.edsoo.ru/ffocdd1e
YBennueHue JTMH3bI
31 JlaGopatopnas pabota «/ccnenoBanue

CBOWCTB M300paXCHUH B TMH3AX)»



https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

Hucniepcust ceera. CII0XKHBIN cocTaB
oenoro ceera. L{er. JlabopaTopnast

32 pabora «HabmroaeHue nucnepcun
CBETa»
33 Wutepdepennus cera. Audpaxims bubmumoreka [IOK
cera. JludpakiuonHas pemeérka https://m.edsoo.ru/ffOced22
34 ITonepeyHOCTH CBETOBBIX BOJIH. bubnnoreka [JOK
[Monsipu3anus cBera https://m.edsoo.ru/ff0cf02e
35 OnTuyeckue MpruOOPHI U yCTPOMCTBA U
yCIOBUS UX 0€30MacCHOr0 MPUMEHEHUs
I'paHuUIBI TPUMEHUMOCTH
36 KJIaccnuecKor MexaHukH. [locTyiarsl bubnnorexa [HOK
CIEUATBHON TEOPUH https://m.edsoo.ru/ff0cf862
OTHOCUTETBHOCTH
OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH.
37 3amenieHue BpeMeHiI u cI())KpameHI/Ie bubmmorexa LIOK
https://m.edsoo.ru/ffOcfa42
JUTHHBI
DHeprus U UMNYJIbC PEISITUBUCTCKOM
38 ‘-IaCTli/IIII)I. CB;BLy Macfm C DHEpTHeH n bubmorexa [JOK
https://m.edsoo.ru/ffOcfc68
HUMITYJIbCOM. DHEPTHUS MOKOS
KonTponbnas pabota «OnTuka.
39 OCHOEBI CHCHI/II)aHBHOﬁ TEOPUH bubmorexa HOK
https://m.edsoo.ru/ffOcf6f0
OTHOCUTEITLHOCTH
®otonbl. opmyna [1nanka. DHeprus bubnmoreka [JOK
40
U UMITYJIbC )OTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIIEIOBAHNE
41 dbotoaddekra. OnbiTer A. T bubmmoreia LIOK

CroieToBa

https://m.edsoo.ru/ffOcffc4



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4

3akonbl portorddekra. YpaBHEHUE

bubmuorexa [JOK
42 O I )
HITeHHa A oTosppexTa https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» ¢potodaddexra
.0 II. H.
43 JIT[:ZJGI:GI:):: C)l(gflzaanqezzlot I elfcTBre bubmorexa HOK
seBa. A https://m.edsoo.ru/ff0d04a6
CBeTa
TexHnuyeckue ycTpoiicTBa u
MPAKTUYECKOE TPUMEHEHHUE:
44
¢dorosnemenT, GpoTogaTUHK,
CoJIHEUHasl OaTapesi, CBETOIUO]]
45 Pemenue 3amay mo teMe «DI1€MEHTEHI bu6mmoreka [IOK
KBAHTOBOU ONTHUKWU https://m.edsoo.ru/ff0d0302
M T .0
46 | Pescphopta o paccesso atacn BuGnnotexa LIOK
pYOPA P t https://m.edsoo.ru/ff0d091a
[TnanerapHas MoJenb aToMa
bu6mmorexa [IOK
47 IT b
OCTYIIATRI bopa https://m.edsoo.ru/ff0dOafa
n
18|y seperons srows  omave yponts buGmorexa LIOK
P PEXOA . g P https://m.edsoo.ru/ff0d0Oafa
SHEPTUH Ha Apyroi. Buasl ciekTpoB
BomnHoBbIe cBoiicTBa yacTull. BoaHEBI
49 ne bpoitna. KopryckynsipHo-BOTHOBOM bubnmoreka [JOK
nyanu3M. CIOHTaHHOE | https://m.edsoo.ru/ff0d0ca8
BBIHY)KJICHHOE U3JTyYCHHE
O .0
o | poemsmoso Omm
PHOPA pen https://m.edsoo.ru/ff0d0fd2
PaIOAKTUBHOTO U3ITYYECHUS
51 CgoiicTBa anbda-, 6era-, raMma-



https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2

u3nydyeHus. BinusHue
PaaOAKTUBHOCTU HA KUBbIE
OpraHu3Mbl

52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3orombl. Anbda-pacna.
DNEKTPOHHBIM U O3UTPOHHBIN OeTa-
pacnaz. ['aMmma-usiyuenue

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

53

DHeprus cBA3M HYKJIOHOB B S7pe.
SAnepHble peakuun. SnepHplil peakTop.
[TpoGieMbl, MepCIICKTUBHI,
9KOJIOTUYECKHE ACIIEKTHI SA1EPHOMN
JHEPreTUKU

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

54

DneMeHTapHbie YacTUlbl. OTKpBITHE
MO3UTpOHA. MeTo 16l HAOTIOIEHUS U
perucTpanuu JIEMEHTAPHBIX YaCTHII.
Kpyrusiit cron «®yHaaMeHTanbHbIe
B3auMOJIeUCTBUS. ENUHCTBO
(bu3nUecKoil KapTUHBI MUPaY

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

Bup 3Bé3nnoro neda. Co3se3nus,
ﬂpKI/Ie 3B63I[BI, IIJIaHETHI, UX BUANUMOC
newkenne. CoHeyHas cucTeMa

56

57

Comnnne. ComHeuHast akTUBHOCTD.
Hcrounuk sHeprun CosiHIA U 3BE3]T

3BE3/1bl, UX OCHOBHBIE
XapaKTEpUCTHUKU. 3BE3/1bI IIIABHON
IIOCJIE0BATENbHOCTU. BHYTpeHHEE
ctpoenue 38E31. COBpeMEHHBIE
IIPEICTABICHUS O IIPOUCXOKICHUH U
sposrronny CoJiHIa U 3BE3



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

58

Muneunsiii [lyte — Hama I'anakTuka.
TTonoxenue u nBuxxerne ConHIila B
lNanaktuke. ['anaktuku. YEpHbie ABIPHI
B s/Ipax rajJakTHK

59

Bcenennas. Paz0eranue rajakTuk.
Teopus bonboro B3peIBa.
PenukToBoe u3nydyeHue.
MeTtaranakTuka

60

61

Hepemennsie npobieMbl acCTpOHOMUHN

KonTponbnas pabota «neMeHTHI
aCTPOHOMUU U acTPOPHUIUKU»

62

Oo6o06maromuii ypok. Ponb pusuku u
ACTPOHOMHUHU B DKOHOMHUYECKO,
TEXHOJIOTHYECKOM, COITUATLHOM 1
ATUYECKOH cdepax AeaTeIbHOCTH
YyeJIOBeKa

63

O6o0maromuii ypok. Pois u mecto
(U3HUKN 1 aCTPOHOMHH B COBPEMEHHOMN
Hay4YHOU KapTHUHE MUpa

64

O6o0maromuii ypok. Pons
¢buznueckoil Teopun B GopMHUPOBAHUU
MIpe/ICTaBICHUI 0 PU3NYECKOU
KapTHHE MHpa

65

O6o06matomuit ypok. Mecto
(bu3nyecKoil KapTUHBI MUpa B 00IIEM
Py COBPEMEHHBIX €CTECTBEHHO-
Hay4HbIX [IPEJCTABICHUNA O IPUPOJIE

66

PesepBHbIil ypok. MarautHoe mnoie.




DneKTpoOMarHuTHast MHAYKIIHUS

PesepBubiiil ypok. Ontuka. OCHOBBI
67 CTEeUATBHON TEOPUH
OTHOCHUTEJIBHOCTH

Pesepnsrii ypok. KBantoBas ¢usuka.

68 DneMEeHThI aCTPOHOMHH U
acTpodu3uku

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1784



https://m.edsoo.ru/ff0d1784




YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

» ®msuka, 10 knace/ KacesinoB B.A., O01IecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO «J[PODAY;
Axuunonepnoe obmectBo «M3narensctBo «lIpocBemenner»

» ®msuka, 11 xkmace/ KacesnoB B.A., OOmIecTBO ¢ OrpaHUYEHHOM 0TBETCTBEHHOCTHIO «J[PODA»;
AxrmonepHoe obmiectBo «M3aatenbeTBo «IIpocBemnieHuney
METOAUYECKHUE MATEPUAJIBI JIJISA YUUTEJIA

1. ®usuka. 10 xnacc. ba3oBeiil ypoBeHb. YUEOHUK C JJICKTPOHHBIM MpUIOKeHHEeM (aBTop B. A.
KacesinoB). 2. ®usuka. 10 kmacc. ba3oBwiii ypoBeHb. Metogudeckoe mocobue (aBrop B. A.
KacpsinoB).

3. ®usuka. 10—11 xnaccel. ba3zoBsiii ypoBens. Terpaap ams mabopaTopHbix padoT (aBTophl B. A.
Kacwsinos, B. A. KopoBuH).

4. ®usuka. 10—11 kiaccel. ba3oBbiii ypoBeHb. KoMIUIEKT TeTpasel Juisi KOHTPOJIbHBIX padboT
(aBTop B. A. KacwsiHoB)

5. ®usmka. 10 wkmacc. Jupakthueckue KapTouku-3agaHus (aBTopel M. A. VYmakor, K. M.
VYurakos).

1. ®uszuka. 11 kiacc. ba3oBblii ypoBeHb. YUeOHUK C AJIEKTPOHHBIM MpuUilokeHueMm (aBtop B. A.
KacpsinoB). 2. @usuka. 11 xiacc. ba3zoBblii ypoBeHb. Metonudeckoe nocobue (asrop B. A.
KacwsinoB).

3. ®usuka. 10—11 xnaccel. bazoBelit ypoBenb. TeTpaap 11t 1abopaTopHBIX paboT (aBTOpHI B. A.
Kacebsros, B. A. Koposus).

4. ®usuka. 10—11 knaccel. ba3oBblii ypoBeHb. KomIuiekT TeTpaael uisi KOHTPOJIBHBIX padoT
(aBTopsl B. A. KacesHos, U. B. Urpsmios).

5. ®uzuka. 11 knacc. JlupmakTuueckue KapTodku-3aiaHus (aBtopsl M. A. Vmakos, K. M.
VYrakos).

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

1 http://nsportal.ru - connansHas ceTh paOOTHUKOB 00pa30BaHUSI.

2 http://markx.narod.ru/pic/ - pusuka B mkoure.

3 http://festival.1september.ru/articles/ - ¢pectuBans negarornyeckux uneit «OTKPBITHIA YPOK».
4 http://www fizika.ru/ - caiit 1 yanreneit GU3NKU U MX YIESHHKOB.

5 http://www.physics.ru/ - maTepuaisi o ¢husuke.

6 www . ege .edu.ru - uadopmarronHbIid mopran EI'D.

7 http :// school - collection . edu . ru / - equnas xomiekius LIOPoB
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