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IHHOACHUTEJBHAA 3AIINCKA

[Tporpamma no ¢usnke 6a30BOro ypoBHs Ha ypOBHE CpeiHEro oouiero ooOpa3oBaHus pa3paboTaHa
Ha OCHOBE MOJIOXKEHUI 1 TpeOOBaHUH K pe3ysbTaTaM OCBOEHHSI OCHOBHOM 00pa30BaTesIbHOM MPOrpaMMBl,
npezacrasieHHbix B PI'OC COO, a takxke ¢ yuéroMm QenepanbHOil pabodeld mporpaMMbl BOCITUTAHUS U
KOHIICTIIUM TpernoAaBaHusi y4deOHoro mpeamera «®Pusnka» B 00pa3oBaTEIbHBIX OpPraHU3ALUAX
Poccuiickoii @eneparum, peaau3yonx OCHOBHbIE 00pa30BaTe/IbHbIE IPOTPAMMBI.

Copepxanue nporpaMMmel 1o (U3MKe HampaBieHO Ha (OPMHUPOBAHUE ECTECTBEHHO-HAY4HOM
KapTuHBI MUpa odyuatommxcs 10—11 kmaccoB npu oOyueHnn ux pusnke Ha 6a30BOM YpOBHE Ha OCHOBE
CUCTEMHO-JIEITeIILHOCTHOTO TIoxoa. [Iporpamma no ¢usuke coorBercTByeT TpedboBanusm GI'OC COO
K IJAHUPYEMBIM JIMYHOCTHBIM, NPEIAMETHBIM U METalNpeIMETHBIM pe3yjbTaTaM OOyYeHHs, a TakkKe
YUUTBIBAET HEOOXOAMMOCTh pealln3allii MEXKIPEIMETHbIX CBsi3eH (PU3MKH C €CTECTBEHHO-HAyYHBIMU
y4eOHBIMH TIpeaMeTaMu. B Hell onpenenstoTcss OCHOBHBIE e M3y4YeHHs (U3UKHU Ha YPOBHE CPETHETO
obmiero o0Opa3oBaHUs, IUIAHUPYEMBIE pE3yNbTaThl OCBOCHHA Kypca (U3HKH: JTUYHOCTHBIC,
MeTalpeIMeTHbIe, IpeAMETHbIE (Ha 6a30BOM YpOBHE).

[Tporpamma 1o ¢pu3uKe BKIOYAET:

e [UIAHUpYEMbIE pEe3yJbTaThl OCBOEHHUS Kypca (U3MKM Ha 0a30BOM YpOBHE, B TOM 4HCIE

IpEeIMETHBIE PE3YJIbTAThI 10 T0/1aM 00YUYEHUS;

e cojaepxaHue yuyeOHoro npeamera «Pu3uka» no rogam o0yueHwus..

dusnka Kak Hayka O Haubosee OOLIMX 3aKOHAX MPUPOJBI, BHICTyNas B KayecTBe Y4eOHOIro
npeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIH BKJIAJ B CUCTEMY 3HAaHUW 00 OKpPYKAIOIIEM MHUpE.
HIkonbHBI Kypc (U3MKH — CHCTEMOOOpa3yIOIUil IJsl €CTECTBEHHO-HAYYHBIX YYEOHBIX IPEIMETOB,
HOCKOJIbKY (PM3NYECKHE 3aKOHBI JIEXKAT B OCHOBE IIPOLIECCOB U SBJICHUM, U3y4aeMbIX XUMUel, Onosoruei,
¢du3ndeckoil reorpadueil u actrponomueit. Mcnonp3oBaHue U akTUBHOE IPUMEHEHUE (PU3MUECKUX 3HAHUH
OTpeneNsieT XapakTep M pa3BUTHE PAa3HOOOPA3HBIX TEXHOJIOTUH B cdepe SHEPreTHKH, TPaHCIOpTa,
OCBOEHHUSI KOCMOCA, IOJIyY€HHS HOBBIX MaTepHaJOB C 33JaHHBIMU CBOMCTBaMHM U Apyrux. M3ydenue
(U3UKH BHOCUT OCHOBHOM BKJIaJ] B (POPMHPOBAHUE €CTECTBEHHO-HAYUYHOW KApTHHBI MUpa 00yJaroLIuxcs,
B (hopMupoBaHMEe YMEHHMH NPUMEHATh HAy4YHBI METOJ IMO3HAHUS NPU BBINOJHEHUHM UMM y4eOHBIX
HACCIIEN0BaHUMN.

B ocHOBY Kypca (pu3MKH 17151 YPOBHSI CpPEHET0 OOIIETr0 00pa30BaHUs MOJO0KEH Pl UACH, KOTOpbIE
MO’KHO pacCMaTpUBATh KaK MPUHIUIIBI €0 IOCTPOEHUSI.

Hoes yenocmuocmu. B COOTBETCTBHM C HEMl Kypc SBISIETCS JIOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepual U3 BCeX pa3lenoB (U3MKH, BKJIIOYAET KaK BOMNPOCHl KJIACCHUYECKOHM, Tak U
COBPEMEHHOM (PU3UKH.

Hoes cenepanuzayuu. B cooTBeTcTBUM C HeW MaTepuan Kypca (GU3MKH OOBEIMHEH BOKPYT
¢usnueckux Teopuil. Beaymum B kypce sBisercss (GOpMHUpOBaHME IPEJICTABICHUH O CTPYKTYpPHBIX
YPOBHSIX MAaTE€pPHH, BELLIECTBE U IOJIE.

Hoes eymanumapusayuu. EE peanusanusi TMpeAnonaraeT HCIOJIb30BAHUE T'yMaHUTapHOTO
noTeHIuana GU3NIEeCKoil HayKH, OCMBICIIEHHE CBSI3U Pa3BUTHUS (DU3MKU C pa3BUTHEM OOIIECTBA, a TaKXkKe
C MHUPOBO33PEHUECKUMH, HPAaBCTBEHHBIMH U KOJIOTHUECKUMH MTPOOJIEMaMH.

Hoes npuknaonoii nanpaenennocmu. Kypc Gu3nku npeanosaraetT 3HakOMCTBO € IIUPOKUM KPYyTrom
TEXHUUYECKUX M TEXHOJIOTHUECKUX MPUTI0KEHUIN U3yUEHHBIX TEOPUI 1 3aKOHOB.

Hoes sxonozusayuu peamu3yercsi MOCPEACTBOM BBEJCHUS AJIEMEHTOB COJEPKaHMs, MOCBAIEHHBIX
9KOJIOTHYECKUM MPOoOIeMaM COBPEMEHHOCTH, KOTOPbIE CBSA3aHbI C PA3BUTHUEM TEXHUKU M TEXHOJOTHH, a
Tak)ke 00CYKAeHHsI MPo0IeM palliOHaIBLHOTO MPUPOIONOIB30BaHNUS U SKOJIOTHYECKON OE30MMacCHOCTH.



CrepKHEBBIMH 3JIEMEHTaMM Kypca (PU3MKH Ha YpOBHE CpelHEro o0Iero oOpa3oBaHUs SBISIOTCA
¢usnueckue teopun (popMuUpoBaHHE MPEACTABICHUH O CTPYKType MOCTPOCHUS (PU3MUECKOW TEOpHH,
ponu (yHJaMEHTAIBHBIX 3aKOHOB M MPUHIIUIIOB B COBPEMEHHBIX MPEICTABICHUIX O MPUPOE, TPaHHIIAX
IPUMEHUMOCTH TEOPUH, 1715l ONMCAHUS €CTECTBEHHO-HAYUHBIX SIBIICHUH U MPOLIECCOB).
CuCTeMHO-IeITEIbHOCTHBIN MOAXO0J B Kypce (U3MKHM peanu3yeTcs Ipexae BCero 3a CYer
OpraHu3alH 3KCIIEPUMEHTAIBHON JeSITeIbHOCTH oOydatonmxcs. J{ist 6a30Boro ypoBHs Kypca GU3UKU —
3TO UCMOJIB30BAHUE CUCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX YKCIIEPUMEHTOB H JIAOOPATOPHBIX padoT,
KOTOpbIE B IporpamMme no (pu3uke oObEAMHEHbl B OOIIMN CHUCOK YYEHMUYECKHX MPAKTHUECKUX padoT.
Beienenne B ykazaHHOM IlepedHe JIaOOpaTOpPHBIX paboT, NPOBOIUMBIX Ui KOHTPOJIS U OLIEHKH,
OCYILECTBIISICTCS YYaCTHUKAMU 00pa30BaTEIbHOTO MPOLEcca UCXOs U3 OCOOCHHOCTEH TIIAHUPOBAHUS H
ocHamieHusi kabunera ¢usuku. [Ipu 3TOM oOOecmeunBaeTcss OBIaJeHHE OOYUYAIOIIMMHUCS YMEHUSMH
IIPOBOJUTh KOCBEHHBIE MU3MEPEHMs, MCCIEeIOBAaHUs 3aBUCUMOCTEN (PU3MUECKUX BEIMYMH U MOCTAHOBKY
OIIBITOB IO IPOBEPKE NPEAJIOKEHHBIX THIIOTE3.
Bonbiioe BHUMaHME YAENsAETCS PEUICHUIO PAcUETHBIX M KauyecTBEHHBIX 3adad. llpu stom s
pacu€THBIX 3a7ad TPUOPUTETOM SIBISIFOTCA 3a7adydl C SBHO 3aJaHHON (PU3MUYECKOW MOJIEIbIO,
HO3BOJISIOIINE MPUMEHATh U3yUEHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pas3jeia Kypca, Tak U
UHTETpUPYS 3HAHUS U3 Pa3HbIX pa3/ienoB. [ KauecTBEHHbIX 3a/1a4 IPHOPUTETOM SIBJISIOTCS 3a/laHUs Ha
OO0BsSICHEHHE TPOTeKaHWs (U3NYECKUX SBICHHHA M MPOIECCOB B OKPYXKAIOMIEH >KU3HHU, TpeOyromue
BbIOOpPA (hHU3MUECKON MOJIENH JUIsl CUTYallMM NTPAaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.
B cootBerctBun ¢ TpeboBanusimu OPI'OC COO k MarepHanbHO-TEXHHYECKOMY OOECHEUYEHUIO
y4eOHOro npotiecca 0a30Bblil ypOBEHb Kypca (DU3UKU HA YPOBHE CpeAHEro olIiero o0pa3oBaHus J0JKEH
U3y4aThCs B YCIOBHAX MPEIMETHOTO KaOWHeTa (M3MKH WIM B YCIOBHUSIX HMHTETPHPOBAHHOTO KaOHMHETa
NPEMETOB ECTECTBEHHO-HAydyHOro 1ukia. B kabuHere Qu3uKM [MOMHKHO OBITH HE0OXOAMMOE
nabopaTopHOoe 00OpYAOBaHME ISl BBIOJHEHMS YKa3aHHBIX B IpOrpaMMe No (u3MKe YYEHHYECKHX
HPaKTUYECKUX paboT U AEMOHCTPALMOHHOE 000PYIOBaHUE.
JlemoHcTpanoHHOEe 000pynoBaHuEe (GOPMUPYETCS B COOTBETCTBUM C IMPUHIMIIOM MHHMMAJIbHOU
JIOCTaTOYHOCTH M 00OecrnevynBaeT MOCTAHOBKY MNEPEUYUCIIEHHBIX B IporpaMMe Mo (U3MKe KIHOYEBBIX
JEMOHCTpAlMM  JUIsl  MCCIENOBAaHUS M3Y4YaeMbIX SBJICHUH W  TPOLECCOB, DMIMPUYECKUX H
(byHAaMEHTaIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHH.
JlaboparopHoe o0oOpynoBaHHE ISl YYEHMUYECKHUX MPAKTUYECKUX paboT ¢opMmupyercss B BUIAEC
TEMaTHYECKUX KOMIUIEKTOB M OOECHeurBaeTCs B PAacuéTe OAHOIO KOMIUIEKTa Ha JABYX OOYyYarolUXCS.
TemaTnueckue KOMILJIEKTHI J1a00paTOPHOTro 000PYAOBAaHUS JTOJIKHBI ObITH MOCTPOEHBI HA KOMILJIEKCHOM
UCIIOJIb30BaHUH aHAIOTOBBIX M LU(POBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX U3MEPUTEIBHBIX CHCTEM B
BU/JIE IU(PPOBBIX J1aOOpaTOPHUHl.
OCHOBHBIMU LEJIIMU U3YYEHUS PU3UKU B 00IIIEM 00pa30BAHUU SBISIOTCS:
e (QopmHupoBaHHE MHTEpeca U CTPEMJIEHUS OOYYaloIIMXCS K HAyYHOMY H3YyYEHUIO IMPUPOIbI,
Pa3BUTHE UX UHTEIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEN;

® pa3BUTHE NPEACTABICHUI O HAYYHOM METOJIe MO3HAHUS U (POPMHUPOBAHHE HCCIIEA0BATEIBCKOTO
OTHOUICHHUSI K OKPYKAIOLIUM SIBJICHUSM;

e (QopmHupoBaHUE HAYyYHOTO MUPOBO33PEHHUS KaK pe3ysibTaTa N3y4eHHs] OCHOB CTPOEHHUS MaTepuu
U QyH/JIaMEHTAIbHBIX 3aKOHOB (PU3HKH;

e (QopmupoBaHue yMEHUN OOBSICHATH SIBICHHUA C MCIOJIb30BAaHUEM (DPU3NUYECKUX 3HAHUU U
Hay4YHBIX JI0Ka3aTEIbCTB;

e (QopmupoBaHuE MpPENCTaBICHUA O Poiu (PU3MKHU IJI1 Pa3BUTHUS JPYIHMX €CTECTBEHHBIX HAyK,
TEXHUKHU U TEXHOJIOTHUI.



JlocTiokeHre STHX Tellell 00ecrieunBaeTCsl pelieHueM CIISIyIOMUX 3a1ad B Mpolecce MU3ydeHHs
Kypca (PU3UKH Ha YPOBHE CPETHETO OOIIETr0 0Opa3oBaHus:

NpUOOpPETEHUE CUCTEMBI 3HaHUN 00 00IKX (PU3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHUSIX,
BKIIIOYasi MEXaHWKY, MOJICKYJISPHYIO (H3UKY, JJIEKTPOJMHAMUKY, KBAaHTOBYIO (U3HKY U
3JIEMEHTHI acTPODU3UKY;

dbopMUpOBaHHE yMEHUW TPHUMEHATH TCOPETHYECKHUE 3HAHUS Il OOBSCHEHHS (PU3UUIESCKHIX
SABJICHUI B IPUPOJE U ISl HPUHATHUS NPAKTUYECKUX PELICHUI B IOBCETHEBHON KU3HU;
OCBOCHHME CHOCOOOB pEHICHUs PA3JIMYHBIX 3a7ad C SIBHO 33aJaHHON (PU3UYECKON MOJENbIO,
3aj1a4, MOJPa3yMEBAIOIIUX CAMOCTOSITENIbHOE CO3JaHue (U3MYECKON MojenH, aJeKBaTHOU
YCIIOBHSIM 3a]1a4H;

NOHMMaHWE (PU3MYECKHMX OCHOB U TPUHIUIOB JIEHCTBUS TEXHUYECKUX YCTPOHCTB U
TEXHOJOTHYECKHUX MTPOLECCOB, UX BIMSHUA HA OKPYKAOLIYIO CPENY;

OBJIaJICHUE METOJaMH CaMOCTOSITEIbHOTO IUIAHUPOBAHMUS M TMPOBEACHUS (PUINYECKUX
OKCIIEPUMEHTOB, aHAIM3a M WHTEpPIpeTanud HHPOpPMAIMH, OMPEISICHUS JTOCTOBEPHOCTH
IIOJIy4EHHOT'O pe3yJIbTaTa;

CO3/IaHUE YCIOBUM [JIi Pa3BUTUA YMEHUM MPOEKTHO-UCCIEAOBATEIbCKON, TBOPYECKON
JIEATEIIbHOCTH.

Ha usydenue ¢u3uku (0a30BbIii YPOBEHb) Ha YPOBHE CpPEAHET0 OOIIEro 0Opa3oBaHMs OTBOIUTCS
136 gacos: B 10 kiacce — 68 yacoB (2 yaca B Hezeno), B 11 kimacce — 68 yacoB (2 yaca B HEJIEIIO).

[Ipennaraemplii B mporpamMMe Mo (uU3MKe IepedeHb J1a0OpaTOPHBIX U NPAKTUYECKUX pPadoOT
SBIISIETCS. PEKOMEH/IOBAaHHBIM, YUMTEINb JEJaeT BBHIOOp MpPOBEACHUS JIAOOPATOPHBIX pabOT M OMBITOB C
yu€TOM MHJIMBUIYaTbHBIX OCOOCHHOCTEH 00y4aroImuXxcsl.



COJAEPKAHUE OBYYEHUA

10 KJIACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOI'0 O3HAHMS
®usnka — Hayka o npupoje. Hayunbie MeToAbl MO3HAHUS OKpyXxaroiiero mupa. Poib
OKCIIEPUMEHTA U TCOPHH B MIPOLIECCE TIO3HAHMSI IPUPOIBI. DKCIIEPUMEHT B (DHU3HKE.
MopenupoBanue GU3MYECKUX SBICHUN M TporeccoB. Hayunble rumnore3sl. Ouzndeckue
3aKOHBI U TEOpUH. | paHHIIBI TPUMEHUMOCTH (HU3UYECKUX 3aKOHOB. [[pyHITMIT COOTBETCTBUS.

Ponp m Mmecto ¢us3uku B (GOPMHPOBAHHMU COBPEMEHHON HAay4yHOW KapTHHBI MHpa, B
IIPAaKTUYECKOU NEATEIbHOCTH JIFOJICH.

Jlemoncmpayuu
AHanoroBblie U ITU(POBBIC U3MEPUTEIBHBIC TPUOOPHI, KOMITBIOTEPHBIC TATUYMKH.

Pa3nes 2. Mexanuka

Tema 1. Kunemamuka

Mexanudeckoe JaBukeHHE. OTHOCUTEIBHOCTH MEXaHUYECKOro JBrkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpEeAHssl CKOPOCTb, MTHOBEHHAas CKOpPOCTb) M YCKOpPEHHE
MaTepualbHOM TOUKH, MX MPOEKIMH HA OCU CHCTeMbl KoopAuHaT. CloKeHHe NepeMelleHnl 1
CJI0’KE€HUE CKOPOCTEHl.

PaBHOMEpHOE W paBHOYCKOPEHHOE MPSMOJIMHEHHOE NBIKeHUe. ['paduku 3aBUCUMOCTH
KOOpJIMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NEPEMEILEHUS MaTepUaibHOW TOUYKHA OT BpEMEHHU.

CBobOonHoe majeHue. Y ckopeHrue cBOOOHOrO MaieHus.

KpuBonuueliHoe naBmxeHue. J[[BUkeHHEe MarepualbHOM TOYKM IO OKPYKHOCTH C
IIOCTOSIHHOW II0 MOZYJIIO CKOPOCTBIO. YTIJIOBAasi CKOPOCTb, JMHEHHas cKopocTb. Ilepuon wu
yacTtoTa oopauieHus. LleHTpocTpeMuTETbHOE YCKOPEHUE.

TexHuueckue yCTpoiicTBa W MNPAKTUYECKOE IPUMEHEHHUE: CIHUJOMETp, JBUKECHHE
CHaps1J10B, LIETIHBIE U PEMEHHBIE TIEpEayn.

Jlemoncmpayuu

Mopnenb cucTeMbl OTCUETa, WILTIOCTPALIMS KUHEMATUYECKUX XapaKTePUCTHUK JABUKEHHUSL.

[TpeoOpa3oBanue IBUKEHUN C HCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[TaneHue Ten B BO3IyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmonenune aBmxeHus Tena, OpoIeHHOro Mo YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

W3mepenne yckopeHus cBOOOAHOIO MaJAeHHUS.

HamnpaBnenue ckopocTy Npu ABUKEHUHU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomoi

N3yuenne HepaBHOMEPHOTO IBM>KEHMS C LIEJIBIO ONPEEICHUS] MTHOBEHHOW CKOPOCTH.

HccnenoBaHnne  COOTHOLIEHUS ~ MEXAY  IMYTAMH,  [POWIEHHBIMH  TEJIOM  3a
MIOCJIEIOBATENIbHBIE PABHBIE IPOMEKYTKHM BpPEMEHU IIPU PaBHOYCKOPEHHOM JIBUKEHUHM C

HavyaJbHOU CKOPOCTHIO, PABHOW HYJIIO.
N3yuenune ABUKEHUS MIApUKA B BI3KOW KUIKOCTH.
W3ydeHue ABM>KEHUS Tela, OpOIIEHHOTO TOPU30HTAIBHO.
Tema 2. /lunamuxa

[TpuHumn otHocutenbHOCTH ['anuies. [lepBoiit 3akoH HeroToHa. MHEpLManbHbIE CUCTEMBI
oTCcuéTa.



Macca tema. Cuna. IlpuHnumn cynepno3unuu cuil. Bropoit 3akoH HerooTona st
MarepuaibHOU ToUKU. Tpernii 3akoH Hpr0TOHA [UI MaTepraabHbIX TOYEK.

3akoH BceMupHoro TsaroreHus. Cuna tsxectu. [lepBast kocMuueckas CKOpOCTb.

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

Tpenue. Bunbl Tpenust (mokosi, ckoibxeHus, kaueHus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJIbKEHUS U cuiia TpeHus nokos. Kosdoumuent tpenns. Cuna conpoTUBICHUS
IIPU JIBUKEHUM TENa B KUAKOCTU WM rase.

[ToctynarensHoe U BpaliaTeiabHOE ABMKEHHUE aOCOIIOTHO TBEPIOTO Tea.

MOMEHT CuiIbl OTHOCUTEIBHO OCH BpauieHus. Ilnedo cunbl. YcnoBus paBHOBecHs
TBEPAOTO TEIA.

TexHuueckue YCTpPOMCTBA M IPAKTUYECKOE IPUMEHEHUE: IMOJIIUIHUKY, JBUKEHHE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHnE MHEpLMH.

CpaBHeHue Macc B3aMMOJICHCTBYIOIINX TEJI.

Btopoii 3akon HerotoHa.

N3zmepenue cu.

CrnosxxeHue cuil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT Ae(pOopMaIiiH.

HesecomocTs. Bec Tena npu yCKOpeHHOM NMOABbEME U MaICHHUH.

CpaBHEHME CUII TPEHUS TTOKOS, KAUEHUS U CKOJIbKEHUSI.

VYcenoBust paBHOBecUs TBEPAOTO Tesla. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

W3ydeHue ABMKeHUs OpycKa MO HAaKJIIOHHOW TIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U PE3UHOBOM
oOpa3iie, oT ux aedopMaIuu.

HccenenoBanue ycaoBui paBHOBECHUS TBEPAOTO TeJIa, UMEIOIIETO OCh BPAILLECHHUS.

Tema 3. 3akonwl coxpanenus 6 MexaHuke

HMmnynsc MaTepralbHOM TOUKH (Te€la), CUCTEMBI MaTEpUANIbHBIX TOUEK. MIMITylbec CHIIBI U
M3MEHEHUE UMITyJbca Teja. 3aKOH COXpaHEHUs UMITyJbca. PeakTHBHOE IBUKEHUE.

PaGora cunbl. MOIIHOCTH CHUJIBL.

Kunernueckast sHeprus marepuaibHOM TOUKH. TeopemMa 00 M3MEHEHMM KHHETHYECKOH
DHEPIHH.

[TorenuunanbHas 3ueprus. [loreHnnanbHas 3Heprus ynpyro 1e(opMUpoOBaHHON MPYKUHBI.
[ToreHunanbHas 3Heprus Tena BOIM3U MOBEPXHOCTH 3EMIIH.

[ToreHnuanbHble U HEMOTEHLHUANbHbIE CHIIBL. CBsA3b pabOThl HENOTEHIMAIbHBIX CHI C
W3MEHEHNEM MEXaHNYECKON SHEPTUU CUCTEMBI TeJl. 3aKOH COXPaHEHUSI MEXaHUYECKOW YHEPTUH.

VYrpyrue u Heynpyrue CTOIKHOBEHHUS.

TexHu4eckne ycTpOMCTBAa M NPAKTHUYECKOE NMPHUMEHEHHE: BOJAOMET, KOIEP, MPYKUHHBII
IIUCTOJIET, IBUKEHHUE PaKeT.

Llemoncmpayuu

3aKOH COXpaHEHUs NMITYJIbCa.

PeaxkTnBHOE ABMKEHHE.

[Tepexoxa moTeHIMATBLHON SHEPTUM B KUHETHUECKYIO U 00PATHO.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul



N3ydyeHrne aOCOMIOTHO HEYNPYroro yiapa € IMOMOIIBIO JABYX OJIMHAKOBBIX HUTSAHBIX
MasiTHUKOB.

HccnenoBanue CBs3W pabOTHl CHUJIBI C W3MEHEHHEM MEXaHWYECKOW JHEPIHHM Tella Ha
pUMepe pacTsHKEHUsI PE3MHOBOTO JKI'yTa.

Pa3nes 3. MoJsiekyasipaasi (pM3MKa M1 TEPMOJUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OcHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KHHETUYECKON TEOPUH U X OMBITHOE 0OOCHOBAHHUE.
bpoynosckoe naBuxkenue. Juddysus. Xapaktep ABMKEHUS UM B3aUMOJICHCTBUS UYaCTHI]
BemecTBa. MoJiend CTPOCHHUSI Ta30B, >KUIKOCTEH M TBEPIBIX TEel M OOBSCHEHHE CBOWCTB
BEILECTBA HA OCHOBE 3TUX Mojened. Macca u pasmepbl Mosekyn. KonudecTBo BemiecTsa.
[TocrossnHast ABorajpo.

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

Mopnens uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETHYECKONH TEOPUH
ueanpHOro rasa. AOCOJIIOTHasg TemIeparypa Kak Mepa CpelHeld KUHETHYECKOH >SHepruu
TEIJIOBOTO JIBM>KeHMs vactul rasza. lllkana Ttemneparyp KensBuHa. ['a30Bble 3aKOHBI.
VYpaBaenue MenneneeBa—Kianeitpona. 3akon JlanpToHa. M3omponecchl B uacalbHOM Ta3e C
MIOCTOSIHHBIM KOJIMYECTBOM BemlecTBa. [ paduyeckoe mpeacTaBieHne U30MPOLECCOB: U30TEPMa,
u30Xopa, n3odapa.

TexHUYeCKHE YCTPONUCTBA U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoOMeTp.

Jlemoncmpayuu

OnbITH, OKa3bIBAIOUINE JHUCKPETHOE CTPOCHHME BemiecTBa, (oTorpaduu MOJIEKYI
OPraHUYECKUX COCTUHECHUM.

OnbIThl 0 AU} PY3UH KUAKOCTEH U ra30B.

Monenb OpOYHOBCKOTO JBUKECHHUS.

Mogens onbita ITepHa.

OnbIThI, TOKA3bIBAIOUINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOICHCTBHUSL.

Mogeinb, HUTFOCTPUPYIOLIas IPUPOLY JABIEHU ra3a Ha CTEHKHU COCYyAa.

OnBITHI, HIUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UACAIBHOTO ra3a, H30MPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmule pabomoi

OmnpeneneHnne Maccel BO3JyXa B KJIACCHOW KOMHATe Ha OCHOBE M3MEpEeHUH 00BbEMa
KOMHATBHI, IaBJICHHS U TEMIIEPATYpPBI BO31yXa B HEH.

HccenenoBanue 3aBUCUMOCTH MEXKY ITapaMeTpaMU COCTOSIHUS Pa3pesKEHHOIO rasa.

Tema 2. Ocnosvt mepmoounamuku

TepmoanHamuueckas cucteMa. BHYTpeHHsS 3HEprus TEPMOJMHAMHYECKOM CHCTEMBI U
crocoObl e€ u3mMeHeHus. KoauuecTBo TenmaoTel U padoTa. BHyTpeHHss1 SHEprHsi 0AHOATOMHOIO
UJeaIbHOrO ra3a. Busl Teronepeayu: TEIUIONPOBOAHOCTb, KOHBEKIUS, U3JIydeHHE. Y IeIbHas
TEIJIOEMKOCTh BelecTBa. Koau4ecTBo TEIIOTHI IIPH TEIUIONEpEaaye.

[TonsitTue o0 anmabatHoMm mnpouecce. I[lepBbiii 3akoH TepMoauHaMmuku. IIpumeHenue
NEPBOT0 3aKOHA TEPMOJMHAMUKH K H3ompoleccaM. I'padudeckas naTepnperanus padoThl rasa.

Bropoii 3akon TepmoarHamuku. HeoOpatumMocTs mpoieccoB B IpUPOJIE.

TenioBeie MamuHbL. [IpuHIUIIBL JeHCTBUS TemIoBbIX MaluH. [IpeoOpa3oBaHus 3HEPTUU B
TerioBbIX MamunHax. Koagdunuent nonesnoro aeiictBus terwioBoil Mamuubl. ukin Kapao u
ero ko3¢ (UIMEHT MOJE3HOT0 NeHCTBHS. DKOIOTHYECKHE MPOOIEeMbl TEIIO3HEPTETHKH.

TexHudyeckue yCTpOWCTBA M IIPAKTUYECKOE IMPUMEHEHHUE: JBUIaTellb BHYTPEHHETO
Cropanusi, ObITOBOM XOJOIUIbHUK, KOHTUITUOHED.



Jlemoncmpayuu

V3MeHeHre BHYTPEHHEH HSHEPruu Tejla IMPU COBEPUICHUHM pPAOOTHI: BBUIET MPOOKH U3
OYTBUIKH TOJI JEHCTBHEM CXKaTOrO BO3JyXa, HarpeBanue 3(upa B JATYHHOH TpyOKe MyTEéM
TpeHUs (BUICOAEMOHCTPAITNSA).

H3meHeHne BHYTpEeHHEH sHepruu (TeMieparypbl) Teja pu Terionepeaaye.

OnbIT 110 aIMabaTHOMY PACITUPEHUIO BO3/1yXa (OIBIT C BO3AYITHBIM OTHUBOM).

Mojenu napoBoi TypOHMHBI, IBUTATENsl BHYTPEHHETO CrOPAaHUsl, PEaKTUBHOTO JBUTATEIs.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne yaenbHON TeMI0EMKOCTH.

Tema 3. Azpecammuvie cocmonanusn eewjecmea. Dazoevie nepexoovt

[TapooOpa3oBanne wu KoHneHcamws. Mcmapenne u  kureHue. AOCOMOTHAasS U
OTHOCHUTEIIbHAs BIAKHOCTh BO3/yXxa. HacklmeHHblil nmap. Y aenbHas TEIoTa napooopa3oBaHusl.
3aBUCHUMOCTb TeMIIEpaTypbl KUIIEHUS OT JJaBJICHHUS.

Teépmoe Teno. Kpucranmnmaeckrne u aMmopdHbie Tena. AHHU30TPOIUS CBOWCTB KPUCTAJUIOB.

Kunkne xpucramisl. CoBpeMeHHble Marepuaibl. l[lnaBnenue m kpucramnuzauus. YelbHas
TerioTa riasiaeHus. Cyonumarus.

VYpaBHeHUEe TeII0BOro HangaHca.
TexHu4eckne yCTpPOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: TUIPOMETP U IICUXPOMETP,

KaJIOpUMCTP, TCXHOJIOTHH IMOJIYYCHHA COBPCMCHHBIX MarcepuaioB, B TOM YHUCIIC
HaHOMAaTCpHUaJiOB, U HAHOTCXHOJIOI'UH.

Jlemoncmpayuu

CBoiicTBa HACHIILIEHHBIX MTAPOB.

Kurnienue npu nOHMKEHHOM JIaBJICHUU.

CnocoObI U3MEPEHUS BIAKHOCTH.

HabGnronenue HarpeBaHus U TUIABJICHHUS KPUCTAIUTMYECKOTO BEIIECTBA.
JleMOHCTpalus KpUCTaJUIOB.

Yuenuueckuui sxcnepumenm, nabopamopmvie pabomsoi

N3MepeHre OTHOCUTENBHOMN BIAXKHOCTH BO31yXa.

Pa3nen 4. DaekTpoanHaMuka

Tema 1. Inexkmpocmamuka

OnexTpuzauuss Tel. OJNEKTpUYECKUMH 3apsan. JlBa BHa DJIEKTPUYECKUX 3apsifOB.
ITpoBOAHMKY, TUANEKTPUKH U TIOJYIIPOBOJHUKN. 3aKOH COXPAHEHHUS MIEKTPUYECKOTO 3aps/a.

Bzaumoneiicteue 3apsimoB.  3akoH  Kymona. TodeuHwlil  snexTpuyeckuid  3apsn.
Onektpuueckoe mnose. HanpsokéHHocTh anexTpuuyeckoro noss. [lpuHuun cynepno3unuu
NIEKTPUYECKUX MOJIEN. JIMHNN HANPSKEHHOCTH DIIEKTPUUECKOTO TOJIS.

PaGora cun osnextpocratueckoro mousd. Ilorennuman. Pa3sHocTh MOTEHLMANOB.
[TpOBOAHMKY M TUAJIEKTPUKHU B AJIEKTPOCTATUYECKOM MoJe. [IudnexkTpruueckasi IpOHUIIAEMOCTb.

OnekTpoéMKocTh. KonaeHcaTop. DJIEKTPOEMKOCTh INIOCKOTO KOHAEHCAaTopa. DHEPrus
3apsKEHHOTO KOHJEHCATOPA.

TexHuueckue ycTpoilcTBa M TNPAKTUYECKOE NPHUMEHEHHUE: DJIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHHE 3JEKTPONPHOOPOB, KOHAEHCATOP, KOMUPOBAIHHBIN
anmapar, CTpyUHBIN IPUHTED.

Llemoncmpayuu

Y CTpOUCTBO U IPUHLUIL AEHCTBUSA 3JIEKTPOMETPA.

B3anmoneiicTBre Ha3IEKTPU30BAHHBIX TEN.



DIIEKTPUYECKOE TTOJIE 3aPSKEHHBIX TEL.

[IpoBOIHUKY B AJIEKTPOCTATUYECKOM IIOJIE.

DnexTpocTaTHUecKasl 3alluTa.

JMBNeKTpUKHY B 3JIEKTPOCTATHUECKOM I10JI€.

3aBUCUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHJEHCaTopa OT IUIOIIAJM  ILJIACTHH,
PACCTOSIHUSL MEXAY HUMH U TUAJICKTPUUYECKON MPOHUIIAEMOCTH.

DHeprus 3aps>KeHHOT0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmosannwiit 3nekmpuyeckuit mok. Toku é pa3nuunvix cpeoax

DNEKTPUYECKHUI TOK. Y CIOBUS CYIIECTBOBAHHUS JIEKTPUUECKOTO TOoKa. VICTOYHMKM TOKa.
Cwiia Toka. [1oCTOSIHHBIN TOK.

Hanpspkenue. 3akon Oma j1s ydyacTka LernH.

DIIEKTPUUYECKOE CONPOTHUBIICHHE. VY nenbHoe COIIPOTHBIICHUE BELIECTBA.
[TocnenoBarenbHOE, NapamieabHOE, CMEILIAHHOE COEIMHEHUE TIPOBOIHUKOB.

Pabora anekrpudeckoro Toka. 3akoH Jxoyns—Jlenia. MomHOCTb 3J€KTPUYECKOTO TOKA.

DNIEKTPOABMKYILAsA CHJIa M BHYTPEHHEE CONPOTUBIIEHUE UCTOYHUKA TOKA. 3akoH OMma Ju1s
MOJIHOM (3aMKHYTOM) 3yieKTprueckoit nenu. KopoTkoe 3aMbIkanue.

DNIeKTPOHHAs MPOBOJAUMOCTb TBEPBIX METAUIOB. 3aBUCUMOCTh COMIPOTUBIICHUS] METAJIJIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DIIEKTpUUYECKH TOK B Bakyyme. CBOMCTBA 3J1EKTPOHHBIX ITyYKOB.

[TomynpoBonuuku. CoOOCTBEHHass W TpPUMECHas MPOBOJUMOCTH IOJIYIPOBOIHUKOB.
CgoiictBa p—n-nepexoaa. [1oxynpoBoJHIKOBEIE TPHOOPHI.

OJIEKTPUYECKUII TOK B PACTBOpax M paciulaBax »3JEKTPOJIHUTOB. IDJIEKTPOJIUTHYECKAs
Jucconyanus. DIEKTPOIIN3.

DneKkTpuuecKkuil TOK B ra3zax. CaMOCTOSTENbHBIN 1 HECAMOCTOSTENbHBIA pa3psaa. MoiaHuUSL.
ITna3zma.

TexHuueckue yCTpOMCTBA M MPAKTHUECKOE IPUMEHEHHE: aMIIepMETP, BOJBTMETP,
peocTaT, HWCTOYHUKH TOKa, OJJIEKTpOHArpeBaTelIbHbIE MPUOOPHI, SIEKTPOOCBETUTEIHHBIC
MpUOOPBI, TEPMOMETP COINPOTHUBJICHUS, BAKYyMHBIH AHOJ, TEPMHUCTOPHI M (HOTOPE3UCTOPHI,
MOJIYITPOBOTHUKOBBIN JTHOJI, TAJIbBAaHUKA.

Llemoncmpayuu

N3mepenne cuiibl TOKa U HaNpsHKEHUSL.

3aBUCUMOCTh COMPOTUBIICHUS IIWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, TUJIOIIATH
MONIEPEUHOT0 CEYCHUSI U MaTepHaa.

CMmenaHHOe COeIMHEHUE POBOJHUKOB.

[IpsiMmoe u3MepeHue >IeKTpoABMKYLIEH cuiibl. KOpoTkoe 3aMblKaHHE TalbBAaHMYECKOTO
AJIEMEHTA U OllEHKAa BHYTPEHHETO COMPOTHUBIICHHUS.

3aBUCHMOCTH COTIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 3JEKTPOJIUTOB.

HckpoBoii pa3psa v MpOBOAMMOCTb BO3AyXa.

OaHOCTOPOHHSISI TPOBOIMMOCTH JHO/IA.

Yuenuueckuiui sxcnepumenm, nabopamophule pabomoi

N3yueHnue cMenaHHOTO COeIMHEHMS PE3UCTOPOB.

W3mepenne  SIEKTPOABMKYIIEH CHIIBI  HCTOYHUKA TOKa W €ro  BHYTPEHHETO
COTIPOTHUBIICHUS.



Hab6mronenue anexTpomusa.

Me:xnpeamerHblie CBA3H

N3yuenne xypca ¢usuku 06a3oBoro ypoBHs B 10 Kiacce OCyHIECTBISICTCS C yYETOM
COJIepXKATENbHBIX MEXIIPEIMETHBIX CBSi3eéd C KypcaMd MaTeMaTHKH, OHOJIOIMH, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

Mesicnpeomemnsie nouwsaimus, CBS3aHHBIE C HM3YYCHHEM METOIOB HAYyYHOTO ITO3HAHHSL:
sBIICHUE, Hay4YHbIA (akT, rumore3a, Qu3uyeckas BEIMYWHA, 3aKOH, TEOpHs, HAOIIOJEHUE,
9KCHEPUMEHT, MOJIETUPOBaHUE, MOAEIb, U3MEPEHUE.

Mamemamuxa: pelleHHMEe CHUCTEMbl ypaBHEHMH, JHMHeWHas ¢QyHkuus, mnapaboda,
runepooia, ux rpaguKu ¥ CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIIMH: CHHYC, KOCUHYC, TAHT€HC,
KOTaHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO, BEKTOPbl M HMX IMPOEKIHMU HA OCHU
KOOP/IMHAT, CII0)KEHUE BEKTOPOB.

buonoeusn: Mexanuueckoe IBMKEHUE B JKUBOM npupoje, 1uddysus, ocMocC, TEII000MeH
KUBBIX OPTraHU3MOB (BHJIBI TEIUIONEPEIau, TEIJIOBOE PABHOBECHE), SJICKTPUUYECKHE SBJICHUS B
JKHUBOM IPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBa,
MOJISIpHAsi Macca, TEIUIOBblE CBOWCTBA TBEPIABIX TeJ, JKUAKOCTEM M Ta30B, 3JEKTPUYECKUE
CBOWCTBA METAJJIOB, HJICKTPOJIUTHIECKAS TUCCOLUAIINS, TalTbBAHHUKA.

l'eoepaghus: BTaxXHOCTH BO31TyXa, BETPHI, OapoMeTp, TEPMOMETP.

Texnonoeusa: npeoOpa3oBaHue ABMXKEHUI C UCIOIb30BaHUEM MEXaHU3MOB, YUET TPEHUS B
TEXHUKE, MOIIUIHUKK, HCIOJIb30BAHUWE 3aKOHA COXPAHEHUS HMMIIyJbca B TEXHHKE (pakeTa,
BOJIOMET W JIpyTrue), JBUTATeNlb BHYTPEHHETO CropaHds, napoBas TypOWHa, OBITOBOM
XOJIOJMIBHHUK, KOHAWIIMOHED, TEXHOJIOTUH TOJyUYEHHsI COBPEMEHHBIX MaTE€pPHUaioB, B TOM YHCIIE
HaHOMAaTEepHaJOB, W  HAHOTEXHOJIOTWMH,  3JEKTpoCcTaTHYecKass  3alluTa,  3a3eMJICHUe
3JIEKTPONIPUOOPOB, KCEPOKC, CTPYHHBIH NpPUHTEp, 3JIEKTpOHArpeBareibHble MPUOOPHI,
AIIEKTPOOCBETUTEIBHBIE TPHUOOPHI, TaTHBAHHUKA.

11 KUIIACC

Pa3nen 4. DaekTpoanHaMuka

Tema 3. Maznumnoe none. I1eKmpomMazHUMHAA UHOYKYUSA

[TocrositHHBIE MarHuTHl. B3anMopelcTBHE NOCTOSHHBIX MAarHuTOB. MarsmuTHoe IIOJe.
BekTop MarHUTHOM MHAYKUMH. [IpUHIMN Cynepro3uMA MarHUTHBIX NOJIeH. JIMHUM MarHUTHOU
uHAyKuMY. KapTrHa TuHUM MarHUTHON MHAYKIUHU TOJISl HIOCTOSIHHBIX MAarHUTOB.

MarautHoe 1nojie MpOoBOAHMKA ¢ TOKOM. KapTuHa JAMHMI MHIYKIUU MarHUTHOTO MOJIs
JUIMHHOTO HIPSIMOTO NMPOBOJAHMKA M 3aMKHYTOI'O KOJIBLIEBOTO IIPOBOJHHKA, KAaTYIIKH C TOKOM.
OmneiT Opcrena. BzauMmozaeiicTBie NPOBOJHUKOB C TOKOM.

Cwita Amriepa, €€ MOJlyJib M HalpaBJICHHE.

Cuna JlopeHma, €€ MOIynb W HampaBlieHHE. J[BHKEHHE 3apsiK€HHOW 4YacTUIbl B
OJTHOPOJTHOM MarHUTHOM moJie. Pabora cuisl Jlopenna.

SIBneHne ndyeKTpOMarHuTHOW MHAYKUUHU. [lOTOK BeKTOpa MarHUTHOM MHIYKIMH.
DONEeKTPOABMKYIIAs CUJla MHAYKIUHU. 3aKOH 3JIEKTpOMarHUTHON uHaykuu dapazes.

BuxpeBoe snekTpuueckoe mojie. DJEKTPOJABIIKYIAS CWJIA WHIAYKIUH B TPOBOJHUKE,
JBUKYLIEMCS IIOCTYIATENbHO B OTHOPOAHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NHayKTUBHOCTB. SIBI€HHE CAMOMHIYKIIMU. DIEKTPOIBIKYIIAS CUjla CAMOMHAYKLIUH.



DHeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DNEKTPOMarHuTHOE IOJIE.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: TOCTOSHHBIE MAarHUTHI,
3JIEKTPOMArHUThI, JIEKTPOJIBUTATENb, YCKOPUTEIN JIEMEHTAPHBIX YaCTHUIl, MHIYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OmneiT DpcTena.

OTKJIOHEHHUE AJIEKTPOHHOTO MTy4YKa MAarHUTHBIM T1OJIEM.

JIvHUY MHIYKUIMY MAarHUTHOTO MOJIA.

B3aumoneiicTBre IBYyX MPOBOJHUKOB C TOKOM.

Cuiia Ammiepa.

[HerictBue cuiibl JIopeHIla Ha MOHBI JJIEKTPOJIUTA.

SIBlieHUE DNEKTPOMArHUTHOM UHAYKIUH.

IIpaBuiio Jlenna.

3aBUCUMOCTD 3JICKTPOABUKYILEH CHIIbI MHAYKIIMM OT CKOPOCTH M3MEHEHHS MarHUTHOTO
MOTOKa.

SIBneHne caMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, rabopamoprvie pabomoi

N3yyenne MarHuTHOTO TOJIsI KATYIIKA C TOKOM.

WccnenoBanue necTBUS TOCTOSTHHOTO MarHuTa Ha PaMKy C TOKOM.

HccnenoBanue siBJICHUS JIEKTPOMATHUTHON MHAYKIUH.

Pazpnen S. KoneGanusi u BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpOMACHUMHbIE KONEOAHUA

KonebarenbHass cucrema. CBoOojHble MexaHMuYeckue KosebaHus. ['apmoHMueckue
kosnebanus. Ilepuon, wactora, amrmumryna u  ¢asza kosebaHuil. IIpyXKMHHBIH MasTHHK.
MareMaTiuecKkuii MasTHUK. YpaBHEHHE TrapMOHHMYECKHX KojeOanwii. [IpeBpamienue sHepruu
IIPU TAPMOHUYECKHUX KOJIEeOaHUX.

Kone6arenbublii koHTyp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAaHUS B UACATHHOM
KoJIeOAaTeIbHOM KOHType. AHAJIOrusl MEXJy MEXaHWYECKUMH M 3JIeKTPOMarHUTHBIMU
koneOanusiMu. @opmyna TomcoHa. 3aKOH COXpaHEHHUS! SHEPTrUU B HACAIBHOM KOJeOaTeIbHOM
KOHTYpE.

[TpencraBienue o 3aTyxaromux KojeOaHUsAX. BbIHY)XeHHblE MeXaHMUYECKHE KOJeOaHus.
Pe3onanc. BeiHyX/1eHHBIE 3JIEKTPOMAarHUTHbIE KOJIeOaHMUs.

[TepemennbIil Tok. CUHYCOMIAIbHBIM NEPEMEHHBIM TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMITTUTYAHOE U IEHCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIPSKEHUSI.

Tpancdopmarop. [IpousBoactBo, mepemaya W NOTPeOJIEHUE 3IEKTPUUECKOW SHEPTUU.
OKOJIOTUYECKME PUCKM TpU IPOU3BOJCTBE AIEKTpodHepruu. KynbTypa wucnonb3zoBaHus
AIIEKTPOIHEPTUU B TOBCEIHEBHOM JKU3HU.

TexHu4eckne yCTpOMCTBA M MNPAKTUYECKOE TPHUMEHEHHE: DSJIEKTPUYECKHH 3BOHOK,
TeHEepaTop NEPEMEHHOr0 TOKA, JINHUU JIEKTpoIepeiad.

Jlemoncmpayuu

Hccnenoanue napaMeTpoB KosieOaTebHOM cUCTeMbI (IPYKUHHBIN UM MaTeMaTHYeCKUn
MasITHHK).

Habmonenue 3aTyxaronmx Koyiebanui.

HccnenoBanue cBOMCTB BBIHYKICHHBIX KOJIEOaHUH.

Hab6nronenue pe3onanca.



CB0OOIHBIC PTICKTPOMArHUTHBIC KOJICOAHUSI.

OcuuiorpaMmel  (3aBUCUMOCTH  CUJIBI  TOKAa M HANpsDKEHUsT OT BPEMEHM) IS
AJIEKTPOMATHUTHBIX KOJICOAHHIA.

Pe3onanc npu mociegoBaTEIbHOM COCIMHEHUM PE3UCTOPA, KATYIIKM WHIAYKTUBHOCTH M
KOHJICHCATOpA.

Mogenb IMHAN 3IEKTPOIIepeSadH.

Yuenuueckuii sxcnepumenm, 1abopamopvie pabomuol

HccnenoBanue 3aBUCMMOCTH MEpUOJIa MaJIbIX KOJeOaHW rpy3a Ha HUTH OT JJIUHBI HUTH U
Macchbl rpysa.

HccnenoBanne NEepeMEHHOTO TOKa B LENH M3 IOCJEI0BATEIbHO COEIUHEHHBIX
KOH/JIEHCATOPa, KaTYIIKA U PE3UCTOpa.

Tema 2. Mexanuueckue u I1eKmpomMacHuUmMHbvle 60JIHb

MexaHudeckue BOJHBI, yCIOBUs pacupoctpaneHus. [lepuoa. CkopocTs pacnpocTpaHEeHUs
U januHa BOJHBL [lomepeunble W mponosibHbie BONHBL MHTepdepeHmus u mudpaxius
MEXaHUYECKUX BOJIH.

3Byk. CxopocTb 3Byka. [ poMKkocTh 3Byka. BricoTa ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHbIE BOJHBL. YCJIOBHS M3JIyYEHUs 3JIEKTPOMArHUTHBIX BOJH. B3anmuas
opuenranus BektopoB E, B, V B snexkrpomarauTHOi BoJHE. CBOMCTBA 3JIE€KTPOMArHUTHBIX
BOJIH: OTpPaXCHHE, MPEJIOMIICHUE, TMosipu3anus, audpaknus, wuHTtepdeperims. CKoOpocTh
3JIEKTPOMArHUTHBIX BOJIH.

[IIxana smeKTpoMarHuTHHIX BOJH. [IprMeHEHHE AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE M
OBITY.

IIpuHIMIIBI paInoOCBA3H U TeleBUAeHUs. Pagnonokanusi.

DJIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYKAIOIIEH Cpebl.

TexHuueckue ycTpouWCTBa U NPAKTUUYECKOE NMPUMEHEHHE: MY3bIKAJIbHbIE HWHCTPYMEHTHI,
VIBTPa3BYKOBas JIMarHOCTHMKAa B TEXHHUKE W MEIUIIMHE, pajap, PaauONpPUEMHUK, TEIEBHU30D,
anTeHHa, Tenedon, CBU-mneusb.

Llemoncmpayuu

OO0pa3oBaHue U pacIpOCTPaHEHHE TOMEPEUHBIX U MPOJI0IbHBIX BOJH.

Kone6mromieecs Te10 Kak HICTOYHUK 3BYKa.

Habmronenue oTpaskeHust U MPETOMIICHUS MEXaHUYECKUX BOJIH.

Habmronenue nntepdepeHny u AuQpakini MEXaHMIeCKUX BOJH.

3BYKOBOH pE30HAHC.

Habmronenue CBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYIOM W YacTOTOU
KoJIeOaHui.

HccnenoBanne  CBOMCTB — DJIGKTPOMAarHUTHBIX — BOJIH:  OTPaKEHHUE, MPEIOMIICHUE,
noJsipu3anus, 1udpakuus, HHTephepeHIIns.

Tema 3. Onmuka

['eomerpuyeckas onrtuka. [IpsmonuHeitHOe pacipocTpaHeHHEe CBETa B OAHOPOIHON Cpejie.
JIyud cBera. ToUeUHBI UCTOYHUK CBETA.

OTtpaxxeHue cBeTa. 3aKOHBI OTpaxeHus cBeTa. [locTpoeHune H300pakeHUN B TIIOCKOM
3epKare.

[Ipenomnenne cBera. 3aKOHBI TMPEIOMJICHHS CBeTa. AOCOJNIOTHBIM  TOKAa3aTelb
npenomieHus. [lonHoe BHyTpeHHee oTpaxeHue. IIpenenbHbIi yron MOJHOTO BHYTPEHHETO
OTPAXKEHUS.

Hucnepcus cBeta. CroxxHbIl cocTaB 6enoro ceera. LIBer.



ColOuparonue W paccewBalIIMe JIUH3bL. ToHKas auH3a. DOKyCHOE paccTosHue |
ONTUYECKasl CHJIa TOHKOM JMUH3BL. [locTpoeHne n300pakeHuil B COOMPAIOIINX U PACCEUBAIOLINX
nuH3ax. PopMyIIa TOHKOM JIMH3BIL. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenenbl npUMEHUMOCTH F€OMETPUYECKOM ONTHUKH.

BonnoBas ontuka. Wutepdepennus cBera. KorepeHTHble HUCTOYHMKH. Y CIIOBUS
HaOJI0IeHNSI MAKCUMYMOB U MUHUMYMOB B MHTEP(EPEHIIMOHHON KapTUHE OT JABYX CHH(a3HBIX
KOT'€pEHTHBIX UCTOUHUKOB.

Hudpaxkmus cBera. [Judpaxuuonnas pemérka. YcioBue HaOMIOACHHUS TJIABHBIX
MaKCHMYMOB IIpH MaJICHUU MOHOXPOMAaTUYECKOTO CBETa Ha NU(PPAKIIMOHHYIO PEIIETKY.

ITonspusanus ceera.

TexHudeckue YCTpOWCTBA M IPAKTUYECKOE NPHUMEHEHHWE: OYKH, Jyma, (oToammapar,
MPOSKIMOHHBIA ammapar, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAsI ONTHKA, AU(PpaKIHOHHAS
pemeTKa, NOJIAPOUI.

Jlemoncmpayuu

[TpsimonuHeHOE pacHpoCTpaHEHHE, OTpakeHUWE U IperoMieHue cBeTta. Onruuyeckue
IPUOOPHI.

[TonHoe BHyTpeHHee oTpaxeHue. Mojiens CBETOBOAA.

HccnenoBanue cBONCTB N300pakKeHU B JTMH3AX.

Mopenu MEUKpPOCKOIa, TEJIECKOIIA.

HabGnronenue naTepdEepeHIINN CBETA.

Hab6nronenue nudpakuuu cBera.

HabGnronenue qucnepcuu certa.

[TosryueHue cnekTpa ¢ MOMOILBIO PU3MBI.

[Tomyuenue ciekTpa ¢ MOMOIIBIO TU(PPAKIUOHHON PEHIETKY.

Habmronenue nosisipuszanuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

W3mepenue nokasaresns IpeJoMIIEHUS CTEKIIA.

HccnenoBanue CBOWCTB M300paKeHUH B JIMH3AX.

HaGnronenue nucnepcuu cBeTa.

Pa3nen 6. OcHOBBI cieUAIbHONH TEOPUH OTHOCUTEIbHOCTH
['paHuLbBl TPUMEHMMOCTH KIIACCMUECKOW MeXaHWUKHU. IlocTynaTel crnenuanbHOM Teopuu
OTHOCHUTEJIbHOCTH: HMHBApPUAHTHOCTh MOJYJISI CKOPOCTH CB€Ta B BakKyyme, MPUHLUI
OTHOCHUTEIILHOCTH DUHINTEHHA.
OTHOCUTETHHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH U COKpaIlleHUE JJIUHBI.
DHeprusi ¥ UMITYJIbC PEISITUBUCTCKOMN YaCTULIBI.
CBs13b MaccChl ¢ SHEPTUEN U UMITYILCOM PEISATUBUCTCKOMN YaCTULIBI. DHEPIHs MOKOSI.

Pa3zpnen 7. KBanToBas pusznka
Tema 1. Dnemenmul KGAHMOGOI ONMUKU
®otonbl. ®opmyna [Tnanka cBs3u 3HEprun (HOTOHA C €r0 YaCTOTOH. DHEPrHst U UMIYJIbC
dboToHa.
OtkpeiTne u wucciaenaoBanne (ororddexra. Ombiter A. I. CromeroBa. 3aKOHBI
doroaddexra. YpaBuenue DitHmreitna s pororddexra. «KpacHas rpanuna» gorosdpdexra.
Hasnenue ceera. OnbiTel [1. H. JIeOenena.
XHUMHUYECKOE IEHCTBUE CBETA.



TexHuueckue YCTpOINCTBA M MpPaKTHUYECKOE MpUMEHEHHUe: (POTOdIeMEHT, (HOTOJATUHK,
CoJTHEYHas OaTapesi, CBETOUO/I.

Jlemoncmpayuu

®dotordekT Ha yCTaHOBKE C ITMHKOBOM TIJIACTHHOM.
HccnenoBanue 3akoHOB BHemHero Gotorddexra.
Cseroauog.

Conneunas 6arapest.

Tema 2. Cmpoenue amoma

Monens atoma Tomcona. OnbiTel Pesepdopaa mo paccesnuto o -vyactuil. [lmanerapHas
mogenb atoMa. Iloctynarel bopa. U3nyuenne n nornomenue GOoTOHOB NpU MEPEXOe aToMa ¢
OJIHOTO YpOBHSI BSHepruum Ha apyro. Buzasl cnekTpoB. CHekTp YpOBHEH 3HEpPruuM aroma
BOZIOPOZA.

BosHoBbie cBoiicTBa yactull. Bonubl ae bpoiinsa. KopryckynspHO-BOTHOBOW JTyaau3M.

CroHTaHHOE U BBIHY)KJIEHHOE U3JIyuEHUE.

TexHudeckue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHHWE: CIEKTPaJbHbIM AaHAIN3
(criekTpockoI), Ja3ep, KBAHTOBbIM KOMIIBIOTED.

Jlemoncmpayuu

Mopuens onbita Pesepdopra.

Omnpenenenue JUIMHbBI BOJIHBI J1a3epa.

HaOnronenue nuHeyaThIX CIEKTPOB U3ITyYEeHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, rabopamophule pabomul

HabGmronenue nuHeiyaToro crexkrpa.

Tema 3. Amomnoe aopo

OKCHEpUMEHTBI,  JIOKa3bIBAIOLIUE  CJIOXHOCTb  CTPOECHHA  sjpa. OtkpsiTHE
panunoaktuBHOCTH. OnBITH Pe3epdopaa mo onpeneneHnio coctaBa paJuoakKTUBHOTO H3ITydeHHS.
CsaoiicTBa anbda-, 6eTa-, raMma-u3nydeHus. BiusHue paguoakTUBHOCTH HA KUBbIE OPraHU3MBI.

OTtkpbiTHE TpoTOHa W HeWTpoHa. HykimonHas mogaens siapa ['eiizenOepra—lBaHeHKo.
3apsn sapa. MaccoBoe unciio siapa. M30Tonsl.

Anbda-pacniag. DIEKTPOHHBIM W MO3UTPOHHBIM Oera-pacnaa. ['amma-uznydeHue. 3aKoH
PaauOaKTUBHOIO pacIaja.

OHeprust cBSI3M HYKJIOHOB B sizipe. SnepHble cuiibl. JledekT Macchl spa.

SAnepHsble peakuuu. [leneHne u cUHTE3 A1€p.

SAnepubiii  peaktop. TepmosinepHblii cuHTe3. IIpoGieMbl M NEepCHEKTUBHI  SAEPHOMN
SHEPreTUKHU. DKOJIOTUYECKUE ACTIEKThI SACPHON SHEPTreTHKU.

OnemeHTapHble YacTULIbl. OTKpPBITHE TO3UTPOHA.

Metobl HaOMIOIEHNS U PETUCTPALIMH HJIEMEHTAPHBIX YaCTHII.

dyHIaMeHTalbHbIe B3aUMOAeHCTBUS. EqUHCTBO (hr3nueckoi KapTUHBI MUpA.

TexHUYECKHE YCTPOWCTBA M NPAKTHUECKOE MPUMEHEHHE: HO03MMETp, Kamepa BuibcoHa,
SJIepHBIN peakTop, aToMHasi ObomoOa.

Jlemoncmpayuu

CY€TurK MOHU3UPYIOIINX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
HccnenoBanue TpeKoB 4acTHIL (10 TOTOBBIM (oTorpadusm).

Pasnen 8. DiieMeHTBI ACTPOHOMUM U ACTPOPU3NKH



Ortansl  pa3BUTHS  acTpoHOMuHU. [IpuknagHOoe W MHPOBO33PEHUECKOE 3HAYCHHUE
ACTPOHOMHUH.

Bun 38é3nH0r0 HebOa. Co3Be3nus, spkue 3BE3/bI, IJIAHETHI, UX BUAUMOE JIBHKECHHE.

Conneynas cucrtema.

Counnie. ConHeyHas akTUBHOCTh. Mcrounuk sHepruum CosiHIa W 3BE3A. 3BE3IBI, UX
OCHOBHBIE XapaKTEPUCTUKU. Jluarpamma «CHEKTpaJbHBIA KJIacC — CBETUMOCTBY». 3BE3/bI
[JIaBHOM TOCJENI0BAaTENIbHOCTH. 3aBUCHUMOCTh «Macca — CBETUMOCTb» JUIsl 3BE3[ TJIaBHOU
MOCJIEIOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue 3BE3a. CoOBpEeMEHHBIE IPEACTABICHUS O
MIPOUCXO0KIEHUH U 3BOIoLMH COJIHLA U 3BE3. DTallbl )KU3HU 3BE3 .

Mineunsiii [Tyts — Hamia I'anaktuka. [lonoxxenue u nemwxenue Connua B ['anaktuke. Turbl
rajakTuk. Paguoranaktuku U kBazapsl. UEpHbIE ABIPEI B sIpax TaJaKTHK.

Bcenennas. Pacmupenue Bceenennoit. 3akon Xa66ma. PazGeranme ramaktuk. Teopus
Bonpuioro B3peiBa. PennkroBoe nznydeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpobaemMbl aCTpOHOMHUH.

Yuenuueckue nabnooenus

Habmroienust HeBOOPYKEHHBIM TJ1a30M C MCMOJIb30BAaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUTSL OTIPEICIICHUS TTOJIOKEHHSI HeOECHBIX 0OBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3IHS
CeBepHOro noiymapus 1 sipkue 3BE3/1bI.

Habmonenus B Teneckon Jlynsl, manet, Mneunoro Ilyrtu.

O0o0marmniee noBTOpeHne

Ponp ¢u3uku w acTpoHOMHHM B 3KOHOMHYECKOW, TEXHOJOTHYECKOW, COIHAIBHON U
THYECKOH cdepax MesATeTbHOCTH 4YeloBeKa, pOJib M MeCTO (M3MKM U acTPOHOMHH B
COBPEMEHHOM Hay4yHOW KapTUHE MHpa, POJb (UIUYECKON Teopun B (OPMHUPOBAHUU
MpeJCTaBICHU 0 GU3NYECKOM KapTUHE MUPA, MECTO (PU3MUECKON KapTHHBI MUpPa B 001IEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYUYHbIX MPEACTABIECHUIN O IPUPOJIE.

Me:xnpeameTHbie CBS3U

N3yuenne kypca ¢usuku 6a3oBoro ypoBHs B 11 kilacce ocymiecTBIsieTcs ¢ Y4ETOM
COJIEp’KAaTENbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMH MaTeMaTHKH, OHOJIOTHH, XHMHUH,
reorpaduu U TEXHOJIOTHH.

Meowcnpeomemnuvle nonsimusi, CBSI3aHHbIE C W3YYEHMEM METOJOB HAyYHOTO IO3HAHUS:
sBIIEHUE, HAy4YHBIH (DakT, rumore3a, (Qu3MUeckas BEIUYUHA, 3aKOH, TEOpHs, HAOIIOACHUE,
HKCIIEPUMEHT, MOACIUPOBAHUE, MOJIENb, UBMEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHUM, TPUTOHOMETpUYECKHE (YHKIMH: CHHYC,
KOCHUHYC, TAHI€HC, KOTAaHI'€HC, OCHOBHOE TPHUTOHOMETPHUYECKOE TOXJIECTBO, BEKTOPHl M HX
MPOEKIIMA Ha OCH KOOPAMHAT, CIOKEHUE BEKTOPOB, MPOM3BOAHBIE AIEMEHTAPHBIX (DYHKIIUH,
MpU3HAKU TT0JI00MS TPEYTOIBbHUKOB, ONPEIEICHNE TUIOIIAIU TUIOCKUX QUTyp U 00bEMa Tel.

buonocus: snextpuyeckue SBICHUS B KUBOW NpHUpoOJE, KojeOaTeNbHbIE IBHKEHUS B
JKUBOW TPUPOJIEC, ONTHUYECKUE SBJICHUS B JKMBOW MPUPOJE, NEUCTBHE DaJUAIMM Ha >KUBBIC
OpTaHU3MBI.

Xumusi: cTpoeHME aTOMOB W MOJIEKYJ, KpPUCTAJUIMYECKash CTPYKTypa TBEPIBIX TeT,
MeXaHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOMN peIETKH, CIIEKTPAIbHbIN aHAIH3.

l'eocpaghus: marHUTHBIE TONIIOCA 3€MJTH, 3aJIEKH MAarHUTHBIX PyZ, (poTochEMKa 3eMHOI
MIOBEPXHOCTH, MPEACKA3aHNE 3EMIIETPSACEHUM.



Texnonozus: TAHAXA DJIEKTpOIEpead, T€HEPaToOp MEPEMEHHOIO TOKA, dJIEKTPOIABUIATEb,
UHAYKIMOHHAs TeYb, pajap, paauoNpHEMHUK, TEJNEeBU30p, aHTeHHA, TenedoH, CBY-meus,
NPOCKIIMOHHBIN armapar, BOJOKOHHAs ONITHKA, COJTHEYHAas OaTapest.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHoro npeamera «Dusmka» Ha ypoBHE CpeaHero oOiiero odpazoBaHUs
(6a30BBIi  ypOBEHB) JIOJDKHO  OOECIEYHUTHh  JOCTHXKCHHE  CICIYIOIIMX  JIMYHOCTHBIX,
MeETaIpeAMETHBIX U IPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIHTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JInaHOCTHBIE PE3yabTaThl OCBOCHHUSA yueOHOro mpeamera «Du3nka» AOHKHBI OTPaXKaTb
TOTOBHOCTh M CIIOCOOHOCTH OOYYarONIMXCs PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEU
MO3UIUEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpHEHTAIMi, TO3UTHUBHBIX BHYTPEHHUX
yOeXAeHHUI, COOTBETCTBYIOUIMX TPAJAULIMOHHBIM LIEHHOCTSIM  POCCHICKOro  OOIIecTBa,
paclIMpeHe KU3HEHHOTO OIbITa U OMbITA JAEITEIbHOCTU B IPOLIECCE peaTu3ali OCHOBHBIX
HAIPaBIICHUH BOCIIUTATEIIFHOMN JICATEILHOCTH, B TOM YHCJIC B YACTH:

1) rpa:k1aHCcKOro BOCIIUTAHUS:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM TMO3UIUU  OOYyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHa POCCUKCKOTO OOIIECTBA;

NPUHITHE TPATUIIMOHHBIX OOIICYEIIOBEYECKMX TYMAHUCTUYCCKHX M JEMOKPATHYCCKHX
IICHHOCTEIA;

TOTOBHOCTb BECTH COBMECTHYIO JESTEIBHOCTh B HHTEpEcax TpakJaHCKOTO OOIIeCcTBa,
y4acTBOBATh B CAMOYIPABICHUH B 00pa30BaTeIbHON OpraHU3allNH;

YMECHHE B3aWMOJICHCTBOBATh C COIMAIBHBIMH HWHCTHTYTAMH B COOTBETCTBUH C HX
(GYHKIUSAMY ¥ Ha3HAYCHUEM;

TOTOBHOCTH K TYMaHUTapHON U BOJIOHTEPCKOM NEATEIbHOCTH;

2) NaTPMOTHYECKOT0 BOCITUTAHMS:

c(OpMUPOBAHHOCTh POCCUMCKON I'paX/1aHCKON UAEHTUYHOCTH, TAaTPHOTU3MA;

[IEHHOCTHOEC OTHOIIIGHHWE K TOCYAapCTBEHHBIM CHMBOJIAM, JOCTH)KCHUSM POCCHUCKHIX
yu€HBIX B 007acTH (PU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUSA:

c(OpPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHYECKOTO ITOBEICHHS;

CIIOCOOHOCTH OIICHWBATh CUTYAITUIO M NPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M LIEGHHOCTH, B TOM YHCIIE B ACITEILHOCTH yUE€HOTO;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAYyIIETro;

4) 3cTeTHYEeCKOro0 BOCIIMTAHUS:

ACTETHYECKOE OTHOIICHHE K MHUPY, BKIIIOUasi 3CTETUKY HAYYHOTO TBOPUYECTBA, MPUCYIIETO
¢du3nyeckoil Hayke;

S) Tpy10BOr0 BOCIINTAHUS:

HHTEpeC K pa3uuHbiM chepaM TpodeCCHOHATHLHOW JeATSIIbHOCTH, B TOM YHCIIC
CBSI3aHHBIM C (PU3MKOM W TEXHHWKOH, yMEHHE COBEpIIATh OCO3HAHHBIA BBIOOp Oymymei
npodeccuu 1 peann30BbIBATE COOCTBEHHBIC KU3HEHHBIC TUTAHBI;

TOTOBHOCTb M CIOCOOHOCTh K 00pa30BaHUIO M caMO00pa3oBaHUIO B o0nacTu (pU3MKU Ha
MPOTSKEHUH BCEU KU3HU;

6) IK0JIOrM4ecKOro BOCIUTAHMS:

c(OpPMUPOBAHHOCTh JKOJIOTUYECKOW KYIbTYpBI, OCO3HAHHME TJIOOATBFHOTO XapakTepa
HKOJIOTUYECKUX MPOOIIeM;



IJIAHUPOBAHUE M OCYIIECTBICHUE JCHCTBHII B OKPYXKAIOIIEH Cpele Ha OCHOBE 3HAHMS
LeJIeld YCTOMYMBOIO Pa3BUTHUS YEJIOBEUECTBA;

pacHIMpeHHe OMbITa JEATEIbHOCTH HSKOJIOTMYECKOW HAIpaBJICHHOCTH HA OCHOBE
UMEIOLINXCA 3HAHUN 10 (pusmKe;

7) 1EHHOCTH HAYYHOI'0 MO3HAHMA:

c()OPMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;

OCO3HaHHE IIEHHOCTU HAy4YHOH J1eATeIbHOCTH, TOTOBHOCTh B IIPOLIECCe U3YUeHUs (PU3UKU
OCYLIECTBIISATh MPOEKTHYIO U UCCIEN0BATENBCKYIO IESITEIbHOCTh NHANBUIYAJIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS
Ba3oBble JJornueckue aeiicTBu:

CaMOCTOSITENILHO (POPMYIMpPOBAaTh M aKTYyalIM3MPOBATh MPOOJIEMYy, paccMaTpuBaTh ¢
BCECTOPOHHE;

OTIPEACIIATh LENH AeSTeIbHOCTH, 33]]aBaTh MapaMeTphl U KPUTEPUH UX TOCTHKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PaCCMaTPUBAEMbIX (PU3NYECKUX SBICHUSX;

pa3pabaThIBaTh IUIaH PEIIEHUS MPOOJIEMBI ¢ YIETOM aHAIN3a UMEIOLIUXCS MaTepUaIbHbIX
Y HEMaTepHAIbHBIX PECYPCOB;

BHOCHTb KOPPEKTUBBI B JESATEIBHOCTH, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB IIENISAM,
OILICHUBATh PUCKU MOCIEICTBUN ACSITETbHOCTH;

KOOPJIMHUPOBATh U BBIIOJHATH PaOOTy B YCIOBHUSX pPEATbHOIO, BHPTYAIBHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BHBaTh KPEATUBHOE MBIINICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOJIeM.

Bba3zoBble uccienoBareibckme 1eiCTBUS:

BIQ/IETh HAYyYHOW TEPMUHOJIOTHEW, KIIOYEBBIMU TOHATUAMHU W MeToAaMu (pU3mdeckoi
HayKH;

BIIJICTh HaBBIKAMHU YYEOHO-HCCIIEOBATEIBCKON M MPOEKTHOM NEATETbHOCTH B OOJACTH
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIBHOMY TIOUCKY METOJIOB PEIIeHHs 3a1a4
bu3UYECKOro cofepKaHus, MPUMEHEHHUIO Pa3TUYHBIX METO/I0B TTO3HAHMS,

BIIAJICTh BHUJAMH JCSATEIHHOCTH MO TOJYYSHHIO HOBOTO 3HAHMS, €ro HHTEpPIpETaIlvu,
npeoOpa30BaHUI0 U TPUMEHEHUIO B PA3IMYHBIX Y4YEOHBIX CHUTYallUsIX, B TOM 4YHUCIE MPHU
CO3aHUH YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJISITH MPUYMHHO-CIICJICTBEHHBIE CBSI3M U aKTyallM3UpOBaTh 3a7ady, BBIABUTATh
TUTIOTE3y €€ peIIeHUs,, HaXOJIUTh apryMEHTHI JUIsl JO0Ka3aTelIbCTBA CBOMUX YTBEPXKICHUM,
3a/1aBaTh apaMeTPhl U KPUTEPHUH PEIICHUS;

AQHAJIM3UPOBATh IMOJYYEHHbIE B XOJ€ pEUICHUs 3aJaud pe3yibTaThl, KPUTHYECKH
OIICHUBATbH UX JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBHSIX;

CTaBUTh U (POPMyIHpPOBATH COOCTBEHHBIC 3a7a4d B O0pa30BATEIBHON JCATEIHHOCTH, B
TOM YHCJIC TIPU U3YICHUH (PU3HKH;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OIIEHUBATh IPUOOPETEHHBIHN OIBIT;

YMETh MEPEHOCUTH 3HaHUS 10 (PU3HMKE B MPAKTHUUECKYIO 00IACTh KUZHEACITEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX IPEIMETHBIX 001acTe;

BBIJIBUTATh HOBBIC UJIEH, TIPEJIaraTh OPUTHHAIBHBIC TTOAXObI U PEIICHMS;

CTaBUTH MPOOIEMBI U 33]a4H, TOMYCKAIOIINE ATbTePHATHBHBIC PEIICHUS.



Pabora ¢ undopmanmeii:

BJIAACTb HABLIKAMHU ITOJTYHYCHUA I/IH(bOpMaI_[I/II/I (bI/IBI/I‘IeCKOI‘O COACPpIKaHNA U3 MCTOYHHUKOB
pa3HBIX THUIIOB, CAMOCTOSITEIbBHO OCYIIECTBJISATh IIOMCK, aHAJM3, CHUCTEMAaTHU3alUi0 |
MHTEPIIPETALNIO UH(POPMALIUK Pa3IMYHBIX BUAOB U (HOPM MPE/ICTABICHHUS,

OLICHUBATh JJOCTOBEPHOCTH MH(OPMALIHH;

HCIIOJIB30BAaTh CpCACTBA I/IH(I)OpMaLII/IOHHbIX U KOMMYHHUKAIIHMOHHBIX TEXHOJIOTHHA B
pPCIICHUN KOTHUTUBHBIX, KOMMYHHUKATUBHBIX W OPraHU3allMOHHBIX 3aJiaq4 C CO6JIIOI[€HI/IGM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30IaCHOCTH, TUTHUEHBI, pecypcocOepekeHtsl, MPaBOBbIX U
STUYECKUX HOPM, HOPM HUH(OPMALIMOHHON O€30MacHOCTH;

CO3/MaBaTh TEKCTHl (PU3NYCCKOTO COACPKAHHMS B pasNu4HbIX (opmarax ¢ yd€ToMm
Ha3HaueHUs MWHPOpPMALMU U LEJIEBOM ayAWTOpUH, BBHIOMpaAs ONTUMAIBHYIO (GOpPMY
MPEJICTABICHUS U BU3YAIH3AIIH.

KoMMmyHnKaTHBHBIE YHHBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUS:

OCYILIECTBIIATH OOIIEHHE HA ypoKaX (PU3UKHU U BO BHE-YPOUHOU JESATEIbHOCTH;

pacro3HaBaTh MPEANOCHIIKA KOH(MIMKTHBIX CUTYAIM U CMATYaTh KOH(MIUKTHL;

pPa3BEPHYTO W JIOTMYHO M3Jararb CBOK TOUKY 3pPEHHUSI C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEACTB;

MIOHMMATh U UCMOJIb30BaTh IPEUMYLIECTBA KOMAaHIHOW U MHAMBUAYaAJIbHON pabOTHI;

BBIOUpATh TEMATHKy M METOJbl COBMECTHBIX ICHCTBHI C y4y€TOM OOIIMX HMHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0ro 4jeHa KOJIEKTUBA;

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHW30BbIBaTh M KOOPJIMHUPOBATH
JIEUCTBUA 1O €€ INOCTUKEHHIO: COCTAaBIATH IUIAH ACHUCTBUH, PaCHpElENATh POJIM C Yy4ETOM
MHEHUH Y4aCTHUKOB, 00CYKJaTh pe3yIbTaThl COBMECTHOM PabOTHI;

OIICHMBATh KaYECTBO CBOETO BKJIaJa U KaXXJAOT0 YJaCTHHKA KOMaHbl B OOLIUH pe3ylbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npejyiaraTb HOBbIE IPOEKTHI, OLIEHWBATh HAEU C MO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPaKTUYECKOW 3HAUUMOCTH;

OCYILIECTBIIAATh TO3UTHUBHOE CTPAaTETMYECKOE IIOBEIACHHE B pa3IUYHBIX CHUTyalusX,
IPOSBIISATH TBOPYECTBO U BOOOpAKEHHE, ObITH MHUIIMATHBHBIM.

PeryasitTuBHbIe yHHBepcaJbHbIe y4eOHbIE e CTBUSA
Camoopranusanus:
CaMOCTOSITENIbHO OCYILIECTBISATh MO3HABATENIbHYIO JESATENBHOCTh B 00JacTu (PU3MKU U
ACTPOHOMMH, BBISIBIISITH IPOOJIEMBI, CTaBUTh U ()OPMYJIMPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIBHO COCTABJIATH IUIAH DPELICHUS PAcU€THBIX M KAYECTBEHHBIX 3a]ad, IUIaH
BBITIOJIHEHUS] MPAKTUYECKOH paboThl ¢ Y4ETOM HMEIOIIMXCS PEeCcypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEAIIOYTECHHI;
JIaBaTh OLIEHKY HOBBIM CUTYaI[UsIM;
pacuIMpsATh paMKH Y4eOHOT0 IIpeMeTa Ha OCHOBE JIMUHBIX MPEANOYTEHUH];
JienaTh OCO3HAHHBIM BBIOOpP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelieHue;
OLICHUBATh IPUOOPETEHHBIN OTIBIT;
CHOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSABICHUIO JPYAULIUU B 00JacTu (U3MKH,
MOCTOSIHHO IOBBIIIATh CBOM 00pa30BaTeIbHBIN U KyJIbTYPHBIN YPOBEHb.
CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJJIEKT:



JlaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJBTATOB LENSAM;

BJIQJICTh HAaBBIKAMH MO3HABATEIBHON pe(ICKCUU KaK OCO3HAHUSI COBEPIIAEMBIX JICHCTBHIA
Y MBICIIUTEJIbHBIX IIPOIIECCOB, UX PE3YJIBTATOB U OCHOBAHUM;

MCIOJIb30BaTh MPUEMBI pedIeKCHH JIJIs OLIEHKU CUTYyallu, BBIOOpa BEPHOTO PELICHHUS;

YMETh OLICHUBATH PUCKH U CBOEBPEMEHHO IPUHUMATH PELICHUS 110 UX CHUKEHHUIO;

MIPUHUMATh MOTHUBBI U apT'YMEHTBI IPYTUX [P AHAIU3E PE3YJIbTATOB JICSITEIbHOCTH;

MPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTaTKU U JOCTOMHCTBA,

MIPUHUMATh MOTUBBI U apIyMEHTBI JPYTUX [IPU aHAIU3€E PE3YJIbTATOB JIEATEIbHOCTH;

MpU3HABaTh CBOE MPABO U MIPABO APYTUX HA OMIUOKH.

B nporiecce qocTHREHHS THIHOCTHBIX PE3yIbTATOB OCBOCHHSI IIPOTPAMMBI IO (PU3UKE JUIS
YPOBHSI CpeAHero oOuiero o0pa3oBaHus y OOyUYaOIIUXCSI COBEPIICHCTBYETCS SMOIIMOHAIbHBIN
MHTEJJIEKT, MPEANoaraouuil chopMUPOBaHHOCTD:

CaMOCO3HAHUS, BKJIFOYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE AMOIMOHAIBHOE COCTOSIHUE,
BUJICTh HAMPABJICHHSI PA3BUTHS COOCTBEHHOM SMOIMOHAIBHON Chephl, ObITh YBEPEHHBIM B ce0e;

CaMOpETyJIMPOBaHUS, BKJIFOYAIOIIETO CaMOKOHTPOJIb, yMEHUE MIPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJIEHUE, CIOCOOHOCTh aJanTHPOBATHCS K HSMOIMOHAIBHBIM
WU3MEHEHUSIM U TIPOSIBIISATh THOKOCTb, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEN MOTHUBALIMM, BKJIIOYAOLIECH CTPEMJICHUE K JOCTHMKECHHUIO ILEJH MU YCIEXY,
ONTUMU3M, UHULIMATUBHOCTb, YMEHHUE JEHCTBOBATh UCXO/S U3 CBOMX BO3MOKHOCTEH;

SMIATHH, BKIIOYAIONIEH CIOCOOHOCTh MOHMUMATh SMOLMOHAIBHOE COCTOSHHUE APYTUX,
YYUTBIBATH €TO MPU OCYIIECTBICHUH OOIICHHS, CIIOCOOHOCTh K COUYBCTBUIO M CONIEPEKUBAHUIO;

COIIMAIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH BBICTPAWBATh OTHOIICHUS C APYTHMHU
JIOJIbMU, 3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3peiaTh KOHGIUKTHL.

MHNPEAMETHBLIE PE3YJIbTATHBI

K xonny oOyuenus B 10 kjacce npeaMeTHbIE pPe3yabTaTbl HA 0a30BOM YPOBHE JIOJIKHBI
oTpaxaTb c(HhOPMHUPOBAHHOCTH y OOYUaAIOIIUXCSI YMEHUI:

JEMOHCTPHUPOBATh HA MPUMEPAX pPoJib U MeCTO (U3UKH B (OPMUPOBAHUU COBPEMEHHOU
HAay4YHOM KapTUHBI MHPA, B Pa3BUTUHU COBPEMEHHON TEXHUKH U TE€XHOJOTHUM, B MPAKTUYECKOU
JNeITEeILHOCTH JIFOICH;

YYUTHIBATh TPAHUIIBl TPUMEHEHHUS M3yYEHHBIX (U3UYECKUX MOJENe: MaTepHhalbHas
TOYKa, MHEepLHalbHas cucTeMa OTcuéra, aOCOJIIOTHO TBEPJOE TENO, UACANBHBIM ra3, MoJenu
CTPOEHHUSI Ta30B, KUJIKOCTEH M TBEPABIX TEJ, TOUCUHBIH IEKTPUUECKUH 3aps] NpHU pEeLlICHUU
buznyeckux 3a1ay;

pacrio3HaBaTh (U3MYECKUE SBIEHUs (ITPOLIECCH) M OOBSCHATH WX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYISIPHO-KMHETUYECKON TEOpUM CTPOEHUS BEIIECTBA M AJIEKTPOJMHAMUKHU:
pPaBHOMEpPHOE U PAaBHOYCKOPEHHOE MPSMOJMHENHHOE MBI)KEHHE, CBOOOJHOE NaJeHue Tel,
JIBIDKCHUE TIO OKPY)KHOCTH, WHEpPIHMs, B3aumMojenicTBue Tei, auddys3us, OpoyHOBCKOE
JIBUKEHHE, CTPOCHHE XUAKOCTEH M TBEPABIX TeJ, U3MEHEHHE 00bEMa TeJl MpH HarpeBaHUU
(oxJ1aXxIeHUN ), TETJIOBOE PAaBHOBECHUE, MCMIApPEHUE, KOHICHCAIUS, IUIABJICHHE, KPUCTAIIH3AIHS,
KHUIIEHUE, BIXKHOCTh BO3/1yXa, MOBBIIIEHUE JABJICHUS ra3a MpU €ro HarpeBaHUU B 3aKPBITOM
cocyzie, CBA3b MEXKIYy IapamMeTpamMH COCTOSIHMSI ra3a B H30Mpoleccax, JJIEKTpU3alus Tell,
B3aUMO/ICHCTBUE 3aPSI0B;



ONKCHIBAaTh MEXaHMYECKOE JBI)KEHUE, UCHOJb3ys (M3MUYECKHEe BETUYMHBI: KOOpAMHATA,
NyTh, MEPEMEILIEHHE, CKOPOCTh, YCKOPEHUE, Macca Tejla, CHiIa, UMIYJIbC Tela, KMHeTHYecKas
SHEprus, NOTEHIMAJbHAs HSHEPrHs, MeXaHudeckas padoTa, MeXaHHMUYECKass MOUIHOCTH;, INpHU
ONKMCAHUW TPABUWIBHO TPAKTOBaTh (DU3MUECKUH CMBICH HCHOJb3YEMbIX BEIMYMH, HX
0003HaYeHHSI U €IMHUIIbI, HAXOAUTH (POPMYIIbI, CBA3BIBAIOIINE TaHHYIO (PU3NYECKYIO BETUUHUHY
C APYTMMH BEIMYUHAMU;

ONMCHIBATh M3YYEHHBIE TEIJIOBBIE CBOMCTBA TEJ W TEIUIOBBIE SIBICHUS, HCIOJIb3YS
¢dusznyeckue BEJIMYMHBI: JaBIIEHUE Ta3a, TeMIlepaTypa, CpEeAHssl KUHETHYecKas DSHEprus
XAa0THUYECKOr0 JBMKEHUS MOJIEKYJ, CPEJIHEKBAJApPAaTUYHAs CKOPOCTb MOJIEKYJ, KOJIMYECTBO
TEIUIOTHI, BHYTPEHHsSI dHEPrusi, pabora rasza, KOd(QQHUIMEHT MOJE3HOrO JEHCTBUS TEIIOBOTO
JIBUTATEIS; TIPH OMUCAHUH MPABUIIHLHO TPAKTOBATH (PH3UYECKHI CMBICI UCIIOJIb3yEMbIX BEITUYHH,
uX O00O03HAYEHWS U EAUHHIIBI, HAXOIUTh (POPMYJIbI, CBS3bIBAIOIINE HAaHHYIO (U3HUECKYIO
BEJIMYMHY C JPYTUMU BEIIMYUHAM;

ONMCHIBATh U3YYEHHBIE JJIEKTPUUECKHUE CBOWMCTBA BEIIECTBA M AIEKTPUUYECKUE SBIICHUS
(mpouiecchl), UCHONIB3YST (PU3NYECKUE BEIUYUHBL AIEKTPUUYECKUHN 3apsisl, 3JIEKTPUUYECKOE IOJIE,
HaIpsOKEHHOCTh MOJIS, IOTEHLUMAJ, pa3HOCTh IOTEHUMAJIOB; MpPU OMNUCAHUU MPABUIBHO
TPaKTOBAaTh (PUIUYECKUI CMBICI HCIOJNBb3yeMbIX BEIWYHH, WX OOO3HAUEHUS W EIUHHIIBL;
YKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIOIINEC JAHHYIO (DU3UYECKYIO BEJIMUNHY C IPYTHMH BETUYHHAMU;

aHAM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBICHUS, UCHONB3yd (DU3MYECKHE 3aKOHBI U
IPUHLMIBL: 3aKOH BceMUpHOro tarorenus, I, II u III 3akonbl HproTOHA, 3aKOH COXpaHEHHUs
MEXaHUYECKON 3HEPruu, 3aKOH COXPAHEHHUS WMITYJIbCA, IPUHLIMI CYNEPIO3UIUN CUII, TPUHIUIT
PaBHONpPAaBUs MHEPLUATIBHBIX CUCTEM OTCYETA, MOJIEKYJIIPHO-KUHETHUECKYIO TEOPUIO CTPOCHUS
BEIIECTBA, I'a30BbI€ 3aKOHBI, CBSA3b CpPEIHEH KHUHETUYECKOW HHEPrMM TEIUIOBOTO JIBUYKEHUS
MOJIEKYJI C aOCOJIOTHOM TeMmIepaTypoil, MEepBbIil 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHHS
ANEKTPUYECKOTO 3apsiia, 3akoH KylloHa, mMpu 3TOM pa3inyaTh CIOBECHYIO (DOPMYITHPOBKY
3aKOHA, €ro MaTEMAaTUYECKOE BBIPAKEHUE U YCIOBUSA (TpaHUIlbl, 001aCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC MPUHIIUIIBI JEHCTBUS MAIIIMH, MPUOOPOB U TEXHUYECKUX YCTPOMNCTB;
pa3ianyaTh yCIOBHs UX 0€30MaCHOTO MCIIONb30BAHUS B IOBCEAHEBHON KHU3HU;

BBHITIOJHATh JKCIEPUMEHTHI MO HUCCIIEOBAHUIO (PU3UYECKUX SBICHUH M TPOLIECCOB C
WCIIOJIb30BAHUEM TPSMBIX M KOCBEHHBIX HM3MEpPEHUH, Tpu 3ToM (HOpMyIupoBaTh
npoOnemMy/3ajady W TUIOTE3y y4yeOHOro OKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEIOKEHHOTO 000PYAOBAHUS, TPOBOAUTD OMBIT M OPMYIUPOBATH BHIBOIBI;

OCYIIECTBIISITh TPSAMbIE M KOCBEHHBIE H3MEpEeHHs] (PU3MUECKHX BEIWYUH, TPH ITOM
BbIOMpaTh ONTUMANbHBIN CIOCO0 M3MEPEHUS M MCIONb30BaTh W3BECTHBIE METObl OLIEHKHU
MOTPEUIHOCTEN H3MEPEHU;

UCCIIEIOBAaTh 3aBUCUMOCTH MEXIy (QHU3NYECKUMHU BeIMUYMHAMU C HCIOJIb30BaHUEM
OpSIMBIX U3MEPEHH, MPH 3ITOM KOHCTPYHUPOBATh YCTAaHOBKY, (DHUKCHpPOBATh pPE3yIbTaThI
MOJIY4YeHHOW 3aBUCUMOCTH (DPU3MYECKUX BEIUYUH B BUC TaOIUIl U TPadUKOB, JEIaTh BHIBOBI
0 pe3yJibTaTaM UCCIIEI0BaHNUS;

coOnrofaTh mpaBuiaa O€30MacHOrO TpyAa MPH TPOBEACHUM HCCIENOBAaHUN B paMKax
y4eOHOTO OSKCIEPUMEHTa, Y4eOHO-UCCIEI0BATENbCKOM UM  IMPOEKTHOW JEATENbHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1JaOOPaTOpHOro 000pyI0BaHUS;

pemate pacu€THble 3aJa4d C SIBHO 3a/laHHOM (U3WYECKOW MOJENbI0, HCIOJIb3YS
¢dbuznyeckre 3aKOHBI ¥ MIPUHIIUIIBI, HA OCHOBE aHallM3a yCJIOBHsI 33/1a4d BEIOUPATh (PUZNUYECKYIO
MOJIeIb, BBIACHATh (PU3NYECKUE BEIMUMHBI W (QOPMYIbl, HEOOXOIUMbIe s e€ peleHus,
MIPOBOAMTDH PAcU€Thl U OLIEHUBATH PEAIbHOCTD MOJIyY€HHOTO 3HAaUeHUS (PU3NUECKON BEIHUNHBI,



pelaTh KayecTBEHHBIE 3a/1ayM: BBICTPAMBATH JIOTMYECKM HEMPOTHBOPEUMBYIO LIEMIOUKY
paccyXIeHU ¢ OOPOi Ha N3yUEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3UUCCKUE SIBIICHHUS;

UCTOJB30BaTh MPH PEUICHHH YYEeOHBIX 3a7ad COBPEMEHHbIE HH(OPMAIIMOHHBIE
TEXHOJIOTUM [UIS IIOMCKA, CTPYKTYPUPOBAaHUS, MHTEPIpPETAlMM U IPEJICTaBICHUs y4yeOHOU u
HAY4YHO-NIOMYJISIpHOH MH(OpMaluy, NOJYYEHHOM W3 PA3JIMYHBIX MCTOYHHMKOB, KPUTHYECKU
aHAJM3UPOBATh MOJTy4aeMylo HHPOPMAIIUIO;

NPUBOUTH MPUMEPHI BKJIAJa POCCHUICKUX M 3apyOEkKHBIX YyUEHBIX-(HU3HKOB B Pa3BUTHE
HAayKH, 00BbACHEHHE IIPOLIECCOB OKPYXKAIOIIET0 MUPaA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHH;

UCIOJIb30BaTh TEOPETHUYECKUE 3HAHUSA 1O (HU3UKE B IOBCEJHEBHOW JKU3HHU IS
oOecrieyeHns 6€30MACHOCTH MPH OOpAIEHUHU C TPHOOpAMH U TEXHUUECKUMH YCTPOHCTBAMH, IS
COXPaHEHHS 3/I0POBbsI U COOJIOJICHUS HOPM SKOJIOTHYECKOTO IMOBEICHUS B OKPYXKAIOIIEH cpere;

paboTaTh B IpyIIe C BHIIOJHEHUEM PA3IMUHBIX COLMANIBHBIX POJIEH, IIIaHUPOBAaTh paboTy
IpyNIbl, palMOHAIBHO paclpelneNniarTh O0O0A3aHHOCTH W IUIAHUPOBaTh JIEATEIBHOCTh B
HECTaHJAPTHBIX CUTYalUsIX, aJIeKBaTHO OLIEHWBATh BKJIAJ KaXJOrO M3 YYaCTHUKOB T'PYIIIbI B
pelIeHNne paccMaTpUBaEMON TPOOIIEMBI.

K xonny oOyuenust B 11 Kiacce npeaMeTHble pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHbI
oTpakaTb C(HOPMUPOBAHHOCTH Y O0YUAIOIIUXCSl YMEHHUI:

JIEMOHCTPUPOBATh HA TMPUMEpaxX poiib U MeCcTO (U3NKU B (POPMHUPOBAHUU COBPEMEHHOMH
Hay4YHOM KapTUHBI MHMPA, B PAa3BUTUH COBPEMEHHOM TEXHUKH U TEXHOJOTHMH, B NPAKTHYECKOU
NeSITeIbHOCTH JIF0/I€H, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKOM KAPTUHBI MUPA;

YUUTBIBATh TPaHMLIBI TPUMEHEHUS H3YYEHHBIX (U3UUYECKUX MOJeNe: TOo4YeyHbIH
AIIEKTPUYECKUI 3apsil, Jyd CBETa, TOYEYHBIH HCTOYHUK CBETa, SJEpHAs MOJEIb aToMa,
HYKJIOHHAs1 MOJIEJIb @aTOMHOTO S/Ipa P pelIeHnH (PU3HUECKUX 3a1au;

pacrio3HaBaTh (pU3MYECKHUE SBIEHUS (IIPOLECChl) U OOBACHATH UX HAa OCHOBE 3aKOHOB
JIEKTPOJUHAMUKN U KBAHTOBOW (PU3MKH: 3JIEKTpUYECKas MPOBOAMMOCTb, TEIUIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JCHCTBUS TOKAa, B3aUMOJCHCTBHE MAarHUTOB, 3JEKTPOMAarHUTHAs
UHAYKLINS, JAEWCTBHE MAarHUTHOTO IOJII Ha MPOBOAHMK C TOKOM M JBHXKYLIMICS 3apan,
3JIEKTPOMAarHUTHbBIE KOJIEOaHUS ¥ BOJIHBI, IPSIMOJIMHEHHOE pacpoCTpaHEHUE CBETa, OTPAKEHHE,
npejomieHue, WHTepdepeHius, Iudpakuus W TOJsApU3alUs CBeTa, JUCHEPCUs CBeTa,
dotoanexkrpuueckuii 3¢pdext (PpororddexT), cBeToBOE NaBiieHrne, BOZHUKHOBEHUE JIMHEWYATOTO
CIIEKTpa aToMa BOJI0pO/Jia, €ECTECTBEHHAs! U ICKYCCTBEHHAsl PalnOaKTUBHOCTD;

OIUCBIBATh M3YYEHHBIE CBOMCTBA BeIECTBa (DJIEKTPUUYECKHE, MAarHUTHBIE, ONTHYECKHUE,
AIIEKTPUUYECKYIO MPOBOAMMOCTb PA3IUYHBIX CpPel) U AJIEKTPOMArHuTHBIE SBJIEHUS (IIPOLECCHI),
UCHONB3YSl (U3NYECKUE BEIMYMHBL: JJIEKTPUYECKUN 3apsi, CUIa TOKa, JJIEKTPUUECKOe
HaNpsDKEHUE, 3JIEKTPUUECKOE COITPOTUBIIEHUE, PA3HOCTh MOTEHIHANIOB, 3JIEKTPOABMKYIIAs CHIIA,
paboTa TOKa, MHIYKLIMS MarHUTHOrO Mouis, cuia Ammepa, cwia JlopeHna, MHIYKTMBHOCTb
KaTyIIKH, SHEPrHs 3JIEKTPUYECKOI0 M MAarHUTHOTO TOJeH, MepHoA W 4YacToTa KosiebaHWd B
Kos1e0aTeJIbHOM KOHTYpE, 3apsij U CHjla TOKa B IMPOIECCe TAPMOHUYECKUX AJIEKTPOMAarHUTHBIX
KosneOaHui, (OKyCHOE pacCTOSHHE M ONTHYECKas CHUJla JIMH3bI, MPHU ONHCAHUU TMPABUIBHO
TPaKTOBaTh (PU3MUECKUM CMBICT MCIOJIB3YEMbIX BEIMYUH, WX OOO03HAUEHUS M €JMHMIIBI,
yKa3bIBaTh ()OPMYJIbI, CBA3BIBAIOIINE JAHHYIO (DU3UUYECKYIO BEIUYUHY C APYTUMH BETHUYUHAMU;

ONKCHIBaTh M3yYCHHBbIE KBAHTOBBIE SBJICHHMS W TIPOLECCHI, HCIONB3Ys (U3NUECKHE
BEJIMYMHBI: CKOPOCTb AJIEKTPOMArHMTHBIX BOJIH, JUIMHA BOJHBI M YacTOTa CBETa, SHEPrus U
UMIynbCc (OTOHA, MEpPHOJ IMoJypaclaja, SHEPrus CBSI3M ATOMHBIX sep, NPU ONMUCAHUHU
NPaBUWIbHO TPAKTOBaTh (U3UYECKUN CMBICT HCIOJIB3YEMbIX BEIMYMH, HUX OOO3HA4YECHUS U



€MHMILIBI, YKa3bIBaTh (OPMYJIbI, CBS3bIBAIOLINE NAaHHYIO (DU3MUECKYIO BEIMYUHY C JIPYTUMH
BEJIMYMHAMU, BBIYUCIIATH 3HAUCHUE (PU3UUECKON BEIIUYHHBI;

aHAM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBICHUS, UCIONB3ysd (DU3MUECKHE 3aKOHBI U
OpUHLIMIIBL: 3akoH OMa, 3aKOHBI TOCIEAOBAaTENIbHOIO U MAPAICIBHOIO  COEIMHEHUS
MPOBOAHUKOB, 3akoH JDkoyns—JleHna, 3akoH 3JEKTPOMAarHUTHOM  HMHAYKIUH, 3aKOH
OPSAMOJIMHEHHOTO PACHpPOCTPAHEHHUSI CBETA, 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI IPEIOMIICHUS
CBETa, ypaBHeHHME OWHIITeHHa I (orodddexra, 3aKOH COXpPAaHEHUS DHEPTUH, 3aKOH
COXpaHEHMS] HMITYJIbCA, 3aKOH COXpPaHEHMsI DJIEKTPUUECKOTro 3apsiia, 3aKOH COXpaHEHHS
MaccoBOI'0 4YHCIa, MOCTyJaThl bopa, 3aKOH pagMOaKTUBHOTO pacmajaa, MpU 3TOM pa3inyaTh
CJIOBECHYIO (DOPMYITHPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKEHUE W YCIIOBHS (TpaHHULIBL,
00jacTH) IPUMEHUMOCTH;

OTIpEe/IeIIATh HAIpaBJICHWE BEKTOpPAa MHIYKIUU MArHUTHOTO TOJS MPOBOJAHHUKA C TOKOM,
cuiibl AMriepa u cuiibl Jlopenia;

CTPOUTH M ONKCHIBATh N300pakeHHE, CO3/IaBAEMOE TNIOCKUM 3€PKAJIOM, TOHKOH JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI T10 HCCIICAOBAHUIO (PU3MUECKUX SBJICHUH M TPOIECCOB C
UCIIONIb30BAaHMEM TMPSAMBIX U KOCBEHHBIX HW3MEpEHHil: mpu d3ToM  (popMynHpoBaTh
npobiieMy/3ajauy W TUNOTE3y Y4eOHOTrO OKCIEPUMEHTa, COOMpaTh YCTaHOBKY W3
IPEIOKEHHOTO 000PYAOBaHUS, TPOBOIUTH ONBIT U (POPMYITHPOBATH BHIBOKI;

OCYIIECTBIISITh TPSIMBIE W KOCBEHHBIE H3MEPEHUs (PHU3UUECKUX BEIWYHMH, IMPH ITOM
BbIOMpATh ONTUMANBHBIN CIOCO0 W3MEPEHUS M HCIOJb30BaTh W3BECTHBIE METOIbl OLIEHKHU
MOTPEIIHOCTEeN U3MEPEHHIA;

HCCIIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BEIMYHMH C MCIIOJIb30BAHUEM IPSIMBIX U3MEPEHUH:
IpA 5TOM KOHCTPYHMPOBATh YCTAHOBKY, (DMKCHpOBaTh PE3yNbTaThl MOJYYEHHON 3aBHCUMOCTH
dbuznyecKkux BENWYMH B BHAE TaOMUIl M TrpaduKOB, JeiaTh BBIBOABI MO pe3yabTaTaMm
UCCJICJIOBAHMUS,

coOnronarh mnpaBuia O€30IaCHOIO TpyAa IMPU MIPOBEACHUM HCCIEIOBAaHUN B paMKax
y4eOHOrOo dSKCIIEpUMEHTa, Y4eOHO-UCCIIEOBATENbCKOM M TMPOEKTHOW JESTENbHOCTH C
UCIOJIb30BAaHUEM U3MEPHUTENBHBIX YCTPOMCTB U 1aOOPaTOPHOr0 000PYAOBaHUS;

pewmiatb pacu€THble 3aJaud C SIBHO 3aJaHHOM (U3MUECKOW MOJIENbI0, HCIONb3YS
¢du3nveckre 3aKOHBI ¥ IPUHIUIIBI, HA OCHOBE aHAJIM3a YCIOBHSI 3a7addl BHIOMpATh (PU3NIECKYIO
MOJIENIb, BBIACIATh (U3NYECKHE BEIMYMHBI M (QOPMYIBI, HEOOXOAMMBIE IS €€ pEelIeHHs,
IPOBOJUTH PACUYETHI U OLIEHUBATh PEAIbHOCTH MOJyYEHHOTO 3HaUeHHsI (PU3MYEeCcKOi BEIMUHHBI,

pelaTh KayecTBEHHBIE 3a/1a4M: BBICTPAMBATh JIOTHYECKH HEMPOTHBOPEUMBYIO ILIETIOUKY
paccyXJIeHH ¢ OMOpo Ha U3YUEHHBIC 3aKOHBI, 3AKOHOMEPHOCTU U (PU3UYECKHUE SBIICHUS,

UCTIONIB30BaTh TPH PEUICHWH YYEeOHBIX 3a7ad  COBpPEMEHHbIE HH(OPMAIIMOHHBIE
TEXHOJIOTUM JUI TIOMCKA, CTPYKTYPUPOBAaHUS, MHTEPIpPETAlMM U IPEJCTaBICHUsS y4yeOHOU u
HAYYHO-TIOMYJISIpHOH HMH(OpMaIUM, MOJYyYEeHHOM W3 pPAa3IUYHBIX MCTOYHHMKOB, KPUTHYECKU
aHAJTM3MPOBATH MOJTydaeMylo HHPOPMAIIHIO;

OOBSICHATH IPUHIIUITBI ISHCTBHS MAIIWH, IPUOOPOB M TEXHUIECKUX YCTPOWUCTB, pa3InyaTh
yCIIOBHA UX 0€30MacHOT0 MCII0JIb30BAaHMS B TOBCEJHEBHOM JKU3HU;

IPUBOJUTH MPHUMEPHI BKJIAJa POCCHUICKUX U 3apyOEKHBIX YUEHBIX-(QHU3MKOB B pa3BUTHE
HayKH, B 00BSCHEHHE TIPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCTIONIB30BaTh TEOPETHUECKUE 3HAHWSA 10 (HU3UKE B TOBCEIHEBHOW JKU3HH IS
oOecrieyeHns 6€30MAaCHOCTH MPH OOpaIEHUH ¢ TPHOOpaMH U TEXHUYECKUMH YCTPOMCTBAMHU, JUIs
COXpPaHEHHMs 3I0POBbsI U COOJIOJICHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKpYXKaroleil cpene;



paboTaTh B TpyIIIE C BHIIOJHEHUEM Pa3IMYHBIX COLUANBHBIX POJIeH, TUIaHUPOBATh paboTy
TPYMNIbI, palMOHAIBHO paclpeneniarTh O0O0f3aHHOCTH W IUIAHUPOBATh JIEATENBHOCTH B
HECTaHJAPTHBIX CUTYaLMUsIX, aJleKBaTHO OLICHWBATh BKJIAJ Ka)JIOr0 M3 YYaCTHUKOB T'PYIIIbI B
peleHne paccMaTpuBaeMoi IPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Koan4yecTBO 4acoB DJIEKTPOHHbIE
HaumeHoBaHue pa3/iesioB H TeM (mudposbie)
Ne o/m Kontpoabnsie IlpakTuueckue
MPOrpaMMblI Bceero oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypchbl
Pazgen 1. DU3UKA U METO/IbI HAYUYHOI'O ITIO3HAHMUSI
1.1 dusuka 1 METOIBI HAYYHOTO [TO3HAHU 2 bubmmorexa [TOK
' ARl HayH https://m.edso0o.ru/7f41bf72
Hroro no pazneny 2
Pa3zgen 2. MEXAHUKA
bu6mmoreka [IOK
2.1 K 5
nHeMatHia https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.2 Jluramiica ! https://m.eds00.ru/7f41bf72
but6mmoreka [IOK
2.3 3 6 1 1
AKOHBI COXPAHEHHUS B MEXaHUKE hits://m.cdsoo.ru/7f41 bf72
Hroro no pazneny 18

Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA

31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 | bubnmoreka [JOK
) TEOPUH https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
32 OCHOBEI TEpMOHHAMHKH 10 ! https://m.edsoo.ru/7f41bf72
13 ArperaTHbl€ COCTOSTHUS BEUIECTBA. 5 bu6mmoreka [IOK
) da30BbIC TIEPEXOBI https://m.edsoo.ru/7f41bf72




Uroro no pazgeny

24

Paznen 4. JIEKTPOANHAMUKA

4.1 OJIeKTpOCTATHUKA 10 bubmorexa HOK
' P https://m.edsoo.ru/7f41bf72
49 ITocTostHHBIN 2I1E€KTpUYECKUNA TOK. TOKHM B 12 bubmuorexa [IOK
’ Pa3IMYHBIX Cpefax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
Pe3epBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 68

[MTPOI'PAMME




11 KJIACC

KonuyecTBo yacos DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM ungposbie
Ne ni/m P Kourpoibnble IIpakTHyeckue (1uubp )
NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Paznen 1. JIEKTPOAUHAMUKA
MarnuTtHoe nojue. IeKTpoMarHuTHast bubnunoreka [JOK
1.1 11 1 3
WHIYKIUS https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbI
1 MexaHn4eckue U 3JIEKTPOMarHuTHhIE 9 | bubnunoreka [JOK
’ KoseOaHus https://m.edsoo.ru/7f41c97c
29 MexaHU4YeCKHUe U DJIEKTPOMArHUTHBIE 5 | bub6nuorexa [IOK
) BOJIHBI https://m.edsoo.ru/7f41c97¢
bu6mmoreka [IOK
2.3 O 10 3
i https://m.edsoo.ru/7f41c97¢c
Hroro no pazaeny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH

31 OCHOBBI crIEIIUATBHON TEOPUHU 4 | bubnmnoreka [JOK
) OTHOCUTEIILHOCTH https://m.edsoo.ru/7f41c¢97c
Hroro no pazneny 4
Pasznen 4. KBAHTOBASA ®U3UKA
bu6 OK
4.1 DJIEeMEHTHI KBAHTOBOW ONTUKHU 6 h:tlp;I:I;I/(r)l:.GeIziasi.ru 1764197
4.2 Crpoenue atoma 4 bubnmoreka [JOK




4.3 ATOMHOE PO

https://m.edsoo.ru/7f41c97¢c

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97¢c

Uroro no pazgeny

15

Paznea 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

5.1 DNEeMEHTBI aCTPOHOMUU U acTPOPU3UKU 7 bubmorexa IOK
https://m.edsoo.ru/7f41c97¢

Hroro no pazneny 7
Paznen 6 OBOBHIAIOHIEE IIOBTOPEHHUE

ol Oobuiaromnee mopTopeme ¥ Eigfzjllﬁ.e;ii(.)ri/7f4lc97c
Hroro no paszneny 4
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







IHOYPOYHOE IINTAHUPOBAHHUE

10 KITIACC
No KounyecTBo 4yacoB DJIeKTPOHHBbIE HU(PPOBLIE
11/-11 Tema ypoka Beero Kontpoabubie IIpakTuueckue i[:;:enuﬂ o0pasoBaTe/bHbIE
padoThI padoThI pecypchl
| ®u3uka — Hayka o npupone. Hayunsie 1 Bbu6motreka [JOK
METO/1bl TO3HAHUSI OKPYKAIOLIEro MUpa https://m.edsoo.ru/ff0c32e2
Pousb 1 MecTo ¢uzuku B
) (dbopMHpOBaHUN COBPEMEHHOW HAYIHOM 1 Bbu6moteka [JOK
KapTUHBI MUPA, B IPAKTHUECKOMN https://m.edsoo.ru/ff0c33e6
JIESATEIIbHOCTH JIFOACH
MexaHn4eckoe JTBUKEHUE.
OTHOCHTEIHFHOCTHh MEXaHHYECKOTO bubmmoreka IIOK
3 1
nBuxeHus. [lepemenienue, ckopocTsb, https://m.edsoo.ru/ff0c3508
yCKOpEHue
4 PaBHOMEpHOE ITPAMOIMHEWHOE 1 bubmuoreka [IOK
NBIKEHHUE https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE TIPSIMOJIMHEWHOE 1 bubmuoreka [IOK
JIBIDKEHUE https://m.edsoo.ru/ff0c372e
CBobOoniHOe nmajieHne. Y ckopeHue bubmuoreka [IOK
6 1
CBOOOIHOTO MaIEHHUS https://m.edsoo.ru/ffOc39cc
7 KpuBonuneiinoe npuxenue. [[Buxenue | bubmuorexa [JOK
MaTepuaIbHOW TOUKH MO0 OKPY>KHOCTH https://m.edsoo.ru/ffOc3ada
[Ipuniun otHOcUTENbHOCTH [anumes.
8 I/IEICpI_LIII/IaHBHBIe CHUCTEMBI OTCUETA. 1 bubmorexa HOK
. https://m.edsoo.ru/ff0c3be8
IIepssiit 3akoH HproToHa
9 Macca tena. Cuna. [Ipuniun 1 but6mmoreka [IOK




cynepno3uiuu cuil. Bropoit 3akon
Herorona miis MarepuanbHOM TOYKU

Tpetuii 3akon HeroTona niis

https://m.edsoo.ru/ffOc3be8

bu6nmoreka [IOK

10 MaTepUAIbHBIX TOYEK https://m.edsoo.ru/ffOc3bed
3aKoH BCeMUpPHOTO TsroteHus. Cua

11 TSYKECTH. HCII))BaH KOCMMYECKas Bubmmorexa HOK

https://m.edsoo.ru/ff0c3d00
CKOPOCTH
bubnunoreka LIOK

12 Cuna yupyrocti. 3akon I'yka. Bec Tena https://m.edsoo.ru/ff0c3e18
Cuia tpenus. Koaddunment tpenus.

13 Cuiia CszOTI/IBHCI-(IbI/Iq:I r?pn ,I[BI/IE(GHI/II/I bubmrorexa LIOK

https://m.edsoo.ru/ff0c3{76
TeJa B )KUJIKOCTH WJIU ra3e
[TocTynarenbHOe U BpalaTeabHOE

14 JBUKEHHE a0COMIOTHO TBEPAOTO Tea. bu6nmorexa LIOK
MowmenT cunsl. [lnedo cunbl. YcnoBus https://m.edsoo.ru/ffOc41a6
paBHOBECHUS TBEPJIOTO Tena
HNMnynec MaTepuanbHOW TOYKH,

15 CHCTEMbI MaTEPUATIbHBIX TOYECK. bubmuoreka [IOK
Hmnynbsc cuiibl. 3aKOH COXPaHEHUS https://m.edsoo.ru/ff0c43d6
uMITynbca. PeakTuBHOE IBUKEHHE
PabGora 1 MOIITHOCTE CHIIEL.

16 Kunernueckast sHEPryst MaTepruagbHON bu6muoreka [JOK
ToukH. Teopema 00 U3MEHEHUH https://m.edsoo.ru/ff0c4502
KMHETUYECKOI SHEpruu
[ToreHmanpHas 3HEPTHUsl.

17 [ToTeHumanbHas YHEPrUs yupyro bubmuoreka [IOK

nehopMUPOBAHHON MPYKUHBI.
[ToTenmanpHas YHEPTUS Tea BOIHU3U

https://m.edsoo.ru/ffOc461a




18

19

20

IMOBEPXHOCTHU 3emnn

IloTenumanbpHble M HEMOTEHIIMAJILHBIE
cuibl. CBsI3b pabOTHI
HENOTEHIMAIBHEIX CUJI C U3MEHEHUEM
MEXaHUYECKON IHEPTUU CUCTEMBI TEll.
3aKOH COXpaHEHHSI MEXaHUYECKOM
SHEPTrUu

JlaboparopHas pabota «lccrnenoBanue
CBSI3H pabOThI CHJIBI C U3MEHEHHEM
MEXaHUYECKOM SHEepruu Tena Ha
pUMepe PacTSKEHHS] PE3UHOBOTO
KIyTa»

KonTponbhas pabota no teme

«Kunemaruka. Jlunamuka. 3aKOHBI
COXPAHEHHUS B MEXAHUKE

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c478c

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TIOJIOKEHHUST MOJIEKYISIPHO-
KMHETUYECKOI Teopru. bpoyHOBCKOE
nswxkenue. Auddysus

bubmmoreka IIOK
https://m.edsoo.ru/ffOc4dc2

22

Xapakrep JBUKEHUS U
B3aMMOJICHCTBHS YaCTHUI] BEIIIECTBA.
Mogenu cTpoeHusl ra3oB, KUIKOCTEH 1
TBEPABIX TN

23

24

Macca monekyn. KonuuectBo
BemlecTBa. [locrosuHas ABoraapo

Tennosoe paBHOBecue. TeMieparypa u
e€ usmepenue. Illkana remneparyp
Ilenbcus

25

Uneansueiii raz B MKT. OcHoBHOE

but6mmoreka [IOK




ypaBuenue MKT

AOGcomoTHas TeMIiepaTypa Kak Mepa
CpeaHel KHHETHYECKOM SHEPruun

https://m.edsoo.ru/ffOc4fde

bu6nmoreka [IOK

26 JIBUOKEHUS MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ffOcS11e
MenneneeBa-Kinaneiipona
27 3akoH /lanbToHa. ["a30BbIC 3aKOHBI
JlaboparopHnas pabota «lccrneqoBanue
28 3aBUCHUMOCTHU MEX]y [apaMeTpaMu
COCTOSIHUS Pa3pEKEHHOIO ra3a
N3onporiecchl B naeaIbHOM Ta3e U UX bu6nmorexa LIOK
29
rpaguyecKoe npeICTaBICHNUE https://m.edsoo.ru/ff0c570e
BnyTtpeHnHss sHeprus
TEPMOJMHAMHYECKON CUCTEMBI U
30 crocoObl e€ m3MeHeHus. KonmuecTBo bubnuoreka [{OK
TEIUIOTHI U paboTta. BHyTpeHHsIs https://m.edsoo.ru/ff0c5952
SHEPrus OJTHOATOMHOTI'O UJIE€AJIBHOTO
rasa
31 Bunael rerionepenaun bubmorexa HOK
https://m.edsoo.ru/ff0c5c36
VY nenbHas TEIIOEMKOCTH BEILIECTBA.
32 annquTBo TEIJIOTHI ITPH B bubmmorexa LIOK
. https://m.edsoo.ru/ffOc5c¢36
Teruionepenave. AauadaTHeI mpoiecc
33 IIepBblil 3aKOH TEPMOAUHAMUKH U €TI0 bubmuorexa [JOK
IPUMEHEHHE K N30IIpoleccam https://m.edsoo.ru/ffOcSefc
HeobpaTumocTs poI1ieccoB B MPUPOIE. bubnmnoreka [JOK
34 .
BTopoii 3ak0H TepMOIMHAMUKHU https://m.edsoo.ru/ff0c6230
35 [Tpunmun gevicteust u KII/ TenmoBoi but6mmoreka [IOK

MalIuHbI

https://m.edsoo.ru/ff0c600a




36

uxn Kapno u ero KITJ]

DKooru4yecKue mpoodIeMbl

37
TEIUIOPHEPTETUKU
18 O6o6maromuii ypok «MonekysipHas bubnmoreka [JOK
¢u3uka. OCHOBBI TEPMOIMHAMUKI https://m.edsoo.ru/ff0c6938
KonTponbhas pabota no teme
39 «MOJ‘IpeKYJ'IHszH ¢uznka. OCHOBBI bubmmorexa LIOK
https://m.edsoo.ru/ff0c6a50
TEPMOJIUHAMUKI
40 [TapooOpa3oBaHre U KOHICHCAITUS. bu6nmorexa LIOK
Ucnapenue u kunenue https://m.edsoo.ru/ffOc63b6
41 AOCOII0THAS U OTHOCHTCILHAS bubnunoreka LIOK
BJIQXKHOCTh Bo31yXxa. HacellieHHbIN nap https://m.edsoo.ru/ff0c64d8
Teépnoe Teno. Kpucraminueckue u
4 amopdHbIe Tena. AHU30TPONHS bubmuoreka [IOK
CBOMCTB KpucTamioB. Kujakue https://m.edsoo.ru/ff0c65f0
Kkpuctauibl. COBpeMEHHbIE MaTepHUaITbI
[1naBneHue u KpucTain3aIus.
43 Y enpHas TCHJII())Ta nnaBneII{II/m. bubmorexa HOK
https://m.edsoo.ru/ff0c6708
Cyb6numarnus
44 VYpaBHeHUe TeroBoro 6aganca Bubmmorexa HOK
https://m.edsoo.ru/ff0c6820
DIIeKTpU3alus Tell. DIEKTPUUECKUI
45 3apﬂz(.pllBalll3m1a BJ'IeKTpI/IIII;CKI/IX bubmorexa [IOK
https://m.edsoo.ru/ff0c6bec
3apsIoB
[IpoBOAHMKH, ANIIEKTPUKHU U
46 H(f)HYHSOBOJIHIfKI/I. 3aK(I))H COXpaHEHHUS bubmorexa LIOK
https://m.edsoo.ru/ff0c6bec
AIEKTPUYECKOTO 3apsia
47 BsaumoneiictBue 3apsi10B. 3aK0OH bubmuoteka [JOK




Kynona. ToueuHslil 2JIeKTpUUECKU
3apsia

HaHpH)KéHHOCTB OJICKTPHUYCCKOTI'O I10JIA.

https://m.edsoo.ru/ffOc6cesd

43 [IpuHIMI Cynepno3uiu bubmuorexa [JOK
AJICKTPUYECKUX ToJIeh. JImHuM https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
Pabora cun anekTpocTaTHuecKoro

49 HOJIS. HOTeHHI/Iaﬂ?PaSHOCTB bubmmorexa [OK

https://m.edsoo.ru/ff0c6f00
MOTEHIINAJIOB
[IpoBOAHUKY U AUDIIEKTPUKH B
50 SHI)GKTpZ([)CTaTI/I‘IeIiKOM HOIJ)IG. brbmmorexa LOK
https://m.edsoo.ru/ff0c7018
JusnexkTpudeckasi IpOHUIIAEMOCTD
51 Onektpoémkoctb. Konnencarop brbmmorexa [IOK
https://m.edsoo.ru/ff0c7126
ONEKTPOEMKOCTH TIOCKOTO
52 KOHL[ellicaTopa. OHeprus 3apsKEHHOTO Bubmmorexa HOK
https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa

53 JlabopaTtopHast pabota "M3mepenue

JIEKTPOEMKOCTH KOHJeHcaTopa"
[TpuHIUIT NENCTBUSA U IPUMEHEHUE
KOHJIEHCATOPOB, KOMMMPOBAJILHOTO

54 arnmapara, CTpyMHOro IpuHTEpa.
DJIEKTPOCTAaTUUYECKAs 3aIUTa.
3azeMJIeHHE SIEKTPONPUOOPOB
DJIEKTPUYECKHI TOK, YCIOBHS €70

55 cymiectBoBaHus. [I0CTOSAHHBIN TOK.

Cuna toka. Hanpspkenue.
Conportusnenue. 3akon Oma aJist




56

ydacCTKa Ieru

[MocnenoBarenpHOE, apauIeIbHOE,
CMEIIaHHOE COCIMHEHHE TIPOBOTHHKOB.
JlaGopaTtopHnas padora «3yueHue
CMEIIIAaHHOTO COCTMHEHHSI PE3UCTOPOB)

0.5

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOLTHOCTH 3JEKTPUIECKOTO
Toka. 3akoH Jlxoynsa-Jlenna

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

58

3axoH OMa 7151 OJIHOM (3aMKHYTOM)
anekTpudeckoi nenu. Koporkoe
3ambIkanue. JlabopaTopHas pabora
«M3mepenne D/1C ncrtounuka Toka u
€r0 BHYTPEHHETO COIPOTHBIICHUS

0.5

bubnunoreka LIOK
https://m.edsoo.ru/ffOc7ae0

59

60

61

62

DIIeKTPOHHAs MPOBOAUMOCTD TBEPIBIX
METaJUIOB. 3aBUCUMOCTh
COHpOTI/IBJ'ICHI/Ifl METAJIJIOB OT
temriepaTypbl. CBEpXIIPOBOJIUMOCTh

DJEeKTpUYECKU TOK B BaKyyMe.
CBolicTBa AJIEKTPOHHBIX ITYYKOB

[TonynpoBOIHUKY, UX COOCTBEHHAS U
IIpUMecHas MpoBoAUMOCTh. CBoiicTBa
p—n-niepexona. IlomynpoBogHUKOBEIE
npudopbI

DIIEKTPUYECKHI TOK B pacTBOpax M
pacIuiaBax 3JI€KTPOJIUTOB.
DNEKTPOIUTHYECKAs JUCCOLUAIIM.
DneKTpoan3

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c84ae

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c82ba

63

DJIEKTPUYECKUI TOK B Ta3ax.
CaMOCTOSITENTbHBIN U

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




HECAMOCTOSITEIbHBIN pa3psaa. MoaHusl.
ITna3zma

DneKkTpruuecKue mpruodopsl U

64 YCTPOMCTBA U UX MPAKTUYECKOE 1 bubmuorexa [JOK
npumeHenue. [IpaBuia TeXHUKH https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH

65 O06o0marmuii ypok | bubmmoreka [JOK
«INEKTPOIUHAMUKA)» https://m.edsoo.ru/ff0c88be
KonTtponpsHast padora o Teme
«Qnekrpocraruka. [TocTosHHBIHI Bbu6moteka [JOK

66 . 1
ANEKTPUUECKUN TOK. TOKH B pa3IMuHBIX https://m.edsoo.ru/ffOc8a8a
cpenax»

67 Peseprublit ypok. KoHTponbHas pabora | Bu6moteka [JOK
1o teMe "DieKTpoauHaMuKa” https://m.edsoo.ru/ff0c8c56

63 PesepBHblit ypok. O600maronmii ypok 1 bubmuoreka [IOK
o temam 10 kiacca https://m.edsoo.ru/ff0c8f6¢c
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11 KJIACC

KoauuecTBO 4acoB

DJIeKTpOoHHbIe U pPOBbIE

Jr:;-)n Tema ypoka Beero KonrTpoabubie IIpakTuueckue fI[:;'?eHI/IH o0pasoBaTe/bHbIE
padoThI padoThI pecypcbl
[TocTosiHHBIE MAarHUTHI U UX
| B3aUMOJIeiCTBUE. MarHuTHOE ToJIe. | bubnuorexa [JOK
Bekrop maruutHON MHAYKUUU. JInHUM https://m.edsoo.ru/ff0c9778
MarHUTHON UHIIYKIIUU
MarauTHOE 1T0JI€ MPOBOIHUKA C TOKOM.
2 OmnbIT OpcTena. BzanoieﬁCTBHe 1 bubmorexa [TOK
https://m.edsoo.ru/ff0c98fe
MIPOBOJIHUKOB C TOKOM
3 JlaGopaTtopnast pabora «3yuenue | | bubnuorexa [JOK
MarHMTHOT'O TOJISl KaTYLIKHA C TOKOM» https://m.edsoo.ru/ff0c98fe
JleficTBMEe MarHUTHOTO IIOJIS Ha
MPOBOJHUK ¢ ToKOM. Cuita Amrmepa.
4 ﬂz60p§TOpHa${ pabora «I/Iccnenol;aHHe 1 1 bubmmorexa HOK
. https://m.edsoo.ru/ff0c9ac0
JIEUCTBUS MOCTOSTHHOTO MarHuTa Ha
PaMKy ¢ TOKOM)
5| ey ey . |1 Gummorexa I1OK
’ https://m.edsoo.ru/ff0c9df4
Cuna Jlopenna. Pabota cumnst Jlopenima
DJeKTpoMarHuTHas MHAyKnus. [Totok
6 BEKTOpa MarHUTHOM MHAYKIMHU. DJ(C |
WHIYKIUU. 3aKOH 3JIEKTPOMarHuTHOM
unaykuuu Papanaest
7 JlaGopaTtopHnas pabora «McciaenoBanue | | bubmuorexa [JOK

SABJIICHUS 3J'ICKTpOM3FHHTHOI>i

https://m.edsoo.ru/ffOcal50




1703 010%°900207 0%
NuaykTuBHOCTSH. SBIEHUE
camouHaykiuu. IJ1C caMOMHAYKIIWH.
DHeprusi MarHUTHOTO TOJISI KATYIIKU C
TOKOM. DJIEKTPOMAarHMTHOE 10JIE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ca600

TexHu4eckue ycTpoucTBa U ux
IIPUMEHEHHUE: ITOCTOSIHHBIE MATHUTHI,
3JIEKTPOMAarHUThI, 3JIEKTPOABUTaTENb,
YCKOPHUTENHN JIEMEHTaPHbIX YaCTHII,
MHAYKIIMOHHAs 11eYb

10

O6o06maromuit ypok «MarautHoe
I10JIC. 3HeKTpOMaFHI/ITHa$I HHIAYKIOUS»

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcab82

11

12

13

14

KonTtponsHnas padbora o Teme
«MarnuTHOe nojie. DIeKTpOMarHuTHas
WHTYKITHS

CBoOOIHBIE MEXaHNYECKHE KOoJIeOaHusl.
["apmoHHMueckue kojaeGaHms.
YpaBHEHHE rapMOHUYECKUX
konebanuii. [IpeBpaienue sHeprun

JlaboparopHas pabota «lccrnenoanue
3aBUCHMOCTH NIEPHOJIa MAJIBIX
Kosie0aHull Tpy3a Ha HUTH OT JJTUHBI
HUTH U MACChI Tpy3a»

Koneb6arenbublit kouTyp. CBOOOAHBIE
3JIEKTPOMAarHUTHbIE KOJIeOaH!s B
u/iealbHOM Kojie0aTeIbHOM KOHTYpE.
AHasorust MeXay MeXaHHUECKUMH U
9JIEKTPOMAarHUTHBIMU KOJIEOaHUSIMH

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

bu6nmoreka [JOK
https://m.edsoo.ru/ffOcaf06

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




15

16

17

18

19

®opmyna Tomcona. 3aKoH COXpaHEHUS
SHEPTUU B HJICATHHOM KOJIEOATEITbHOM
KOHTYpE

[IpencraBiaeHne O 3aTyXaroOIINuX
KoyieOaHusX. BoIHyKIeHHBIE
MeXaHu4ecKue Kojebanus. Pe3onanc.
BI)IHY)KZ[GHHI)IG 3HeKTpOMaFHHTHBI€
KOJIEOAHUS

[lepemennsbIit TOK. CHHYCOU1aTbHBII
MepeMEHHBIN TOK. MOIITHOCTH
MEPEMEHHOTO TOKA. AMIUTUTYIHOE U
JICUCTBYIOIIEE 3HAYCHHUE CUIIBI TOKA U
HaIPsKEHUS

Tpancdopmarop. [IpoussozacTso,
nepeaaya u norpediieHue
JJIEKTPUYECKON DHEPTUU

VYCTpoiCTBO U MPAKTHYECKOE
IIPUMEHEHHUE IIEKTPUYECKOTO 3BOHKA,
reHeparopa IepeMeHHOro TOKa, JIMHUN
3JIEKTponeperay

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cb9c4

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbb86

bubmuorexa [JOK
https://m.edsoo.ru/ffOcbd34

bu6nmoreka [JOK
https://m.edsoo.ru/ffOcc324

20

DKOJIOTUYECKUE PUCKHU ITPH
IIPOU3BOJICTBE JIEKTPOIHEPTUH.
KynsTypa ncnonb3oBanus
IIEKTPO3HEPTUH B TOBCEHEBHOMN
KU3HU

21

MexaHWYeCKHe BOJIHBI, YCIIOBUS
pactipoctpanenus. Ilepuoa. Cxopocth
pacmpoCcTpaHEHUS U JTHHA BOJIHEI.
[Tonepeunsie ¥ MPOIOTHHBIE BOTHBI

bubmuoreka [JOK
https://m.edsoo.ru/ffOccas54




3Byk. CKOpOCTb 3ByKa. ' poMKOCTh

bu6mmoreka [IOK

22 3ByKa. Bricora Tona. TemOp 3ByKka https://m.edsoo.ru/ffOcccOc
DNEeKTPOMarHUTHBIE BOJHBI, UX
23 CBOfIC”lI“)Ba U CKOPOCTb. IHKaJ;a bubmmorexa LIOK
https://m.edsoo.ru/ffOccfe0
3IEKTPOMArHUTHBIX BOJIH
[IpuHUUnIBI paIuOCBS3U U
24 TeJeBUAeHUs. Pa3BuTHE CPECTB CBA3M.
Panuoiokanus
’5 KonTtponsnast padora «Konebanus u bubnnorexa [HOK
BOJIHBD) https://m.edsoo.ru/ffOcc6f8
[TpsimonMHEeHOE pacipoCcTpaHeHKe
26 CBI;Ta B oz[HopoI[HIz)ﬁ cienel.)Toqequlﬁ bubmorexa [IOK
https://m.edsoo.ru/ff0cd350
HMCTOYHUK cBeTa. JIyd cBera
OTtpaxeHue cBeTa. 3aKOHbI OTPAKEHUS
27 CBeI;a. ITocTpoenue 1/1306pa>1<eg1/n71 B bubmmorexa HOK
https://m.edsoo.ru/ff0cd4e0
MIJIOCKOM 3€pKajie
IIpenomnenue cera. [lonHoe
28 BlfyTpeHHee otpaxenue. [IpenenbHbIi Brbmiorexa LIOK
https://m.edsoo.ru/ff0cd7{6
YTOJ1 MOJTHOTO BHYTPEHHETO OTPaKEHUS
79 JlabopaTtopHas pabota «3mepeHue bubnuotexa [JOK
MOKa3aTelsl MPEJIOMIICHUS CTEKIIa https://m.edsoo.ru/ff0cd67a
JIunzel. [Moctpoenue nzodpaxeHuii B
30 JIMH3E. (DopM}If)na TOHKOHN J'III)/IH3LI. bubmorexa HOK
https://m.edsoo.ru/ffOcddle
YBenuyeHue JTuH3bI
31 JlaboparopHas pabota «lccrnenoanue
CBOMCTB M300paKEHUH B IMH3AX)
1 Hucnepcus cBeta. CoXHBIN COCTaB

6enoro cBera. L[Bet. JJaboparopras




pabora «Habmonenue nucrepcuu

CBETa»
13 HNurepdepennus cBera. Judpakmms bubmuorexa [JOK
cBeta. JludpakunoHHas pemeTka https://m.edsoo.ru/ffOced22
34 [TonepeyHoCTh CBETOBBIX BOJIH. bubmumoreka [IOK
[Hongpuzauus cera https://m.edsoo.ru/ffOcf02e
35 OnTuyeckue MpuOOpPHI U yCTPOICTBA U
YCIIOBUS MX O€30MacCHOTO IPUMEHEHUS
['paHuIBl TPUMEHUMOCTH
36 KJ1laccnueckor MexaHuku. [loctynarel bubnuoreka [IOK
ClielIMaIbHON TEOPUH https://m.edsoo.ru/ff0cf862
OTHOCUTEIILHOCTH
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH.
37 3ameenue BpeMeHIIfI u CI:)KpaL[IeHI/Ie bubmorexa HOK
https://m.edsoo.ru/ffOcfa4?2
JUTUHBI
DHEprusi U UMITYJIbC PEISITUBUCTCKOMN
38 qaCTI:/IHLI. CB$[3I)yMaC(I:)BI C DHEeprueun u bubmorexa [TOK
https://m.edsoo.ru/ffOcfc68
HUMITYJIbCOM. DHEPTHUS MOKOS
KonTponbnas pabota «OnTuka.
39 OCHOIIZLI cneupl:aﬂbHoﬁ TEOpUHU bubmorexa [TOK
https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEITEHOCTHY
40 ®oronsl. opmyna [Inanka. JHeprus u bubmuoreka [IOK
UMITYJIbC (POTOHA https://m.edsoo.ru/ffOcfel16
OTKpBITHE U UCCIIEIOBAHNE
41 (I)OT(I))B(I)(I)GKTa. OHIjTBI A T. bubmmorexa HOK
https://m.edsoo.ru/ffOcffc4
CroneroBa
4 3akonsl Ppororddexra. YpaBHeHHE bubnmuorexa [JOK

DitHmreitHa 115 hoTodddekra.

https://m.edsoo.ru/ff0d015¢e




«Kpacnas rpanuma» porodddexra

Hasnenue cBera. OnwiTe [1. H.

bu6mmoreka [IOK

43 JleOeneBa. XuMUYECKOE IefiICTBUE hitps-//m.edsoo.ru/ff0d04a6
CBeTa
TexHu4eckue ycTpoucTsa u
44 MPaKTUYECKOE TPUMEHEHHE:
¢doTodIeMeHT, POTONATIHK, COTHEUHAS
OaTapesi, CBETOIUO]T
45 Pemenue 3agaq mo reme «JIEMEHTBI bu6mmoreka [IOK
KBAHTOBOM OIITHKH https://m.edsoo.ru/ff0d0302
Mogaenb atoma ToMmcona. OnbIThI
46 Pe3§p(1)opna 10 PacCeSHUIO O-YaCTHII. bubmorexa IOK
https://m.edsoo.ru/ff0d091a
[ImanerapHas Mozenb aroMa
bu6nmoreka [JOK
47 Hoctynarst bopa https://m.edsoo.ru/ff0dOafa
Mznyuyenue v norjomieHue GoToHOB
48 npn}:epexone aTOMEIlH c OJIH(()ll)“O YpOBHSI Bubnmorexa LOK
. https://m.edsoo.ru/ff0dOafa
SHEPTrUu Ha apyroul. Buasl criekTpos
BonnoBbIe cBoOlicTBa yacTull. BoIHEI 1¢e
49 bpoinsa. KoprnyckynsipHO-BOITHOBOM bubnnoreka [JOK
nyanu3M. CIIOHTaHHOE W BBIHYKJICHHOE https://m.edsoo.ru/ff0dOca8
U3IIy9CHUE
OTKpBITHE PATAMOAKTUBHOCTH. OTIBITHI
50 Peseli)q)opzlz rf[o OTIPEICTICHUIO COCTaBa Bu6miorexa LIOK
https://m.edsoo.ru/ff0d0fd2
PaIMOAKTUBHOTO U3JTYICHUS
CgoticTBa anbda-, 6era-, ramma-
51 u3ilydeHus. BiausHue

pPaaArOaKTUBHOCTH HaA KUBLIC




52

OpraHru3Mbl

OTKppITHE IPOTOHA U HEUTPOHA.
N3otomnbl. Anbda-pacna.
DJIEKTPOHHBIN M MIO3UTPOHHBIN OeTa-
pacnan. 'amma-u3nydyenue

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1162

53

OHeprus CBA3U HYKJIOHOB B S/IpE.

SInepHsle peakuuu. S nepHbIil peakTop.

[Tpo6GieMbl, IepCIEeKTUBBIL,
9KOJIOTHYECKUE aCIEKTHI AIEPHOMN
SHEPreTUKU

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

54

55

OnemeHTapHble YacTULlbl. OTKpPbITHE
o3uTpoHa. MeTOo Il HAOIIOICHUS U
PErUCTpPaLUK 3JIEMEHTAPHBIX YaCTHII.
Kpyrnsiii cron «@yHaaMeHTalbHbIE
B3anMOJIevcTBUsl. ENMHCTBO
bu3NYECKOM KapTUHBI MUPa

Bupg 3sésnnoro neda. Co3se3nus,

SPKHC 3Bé3I[LI, IJIaHCThI, UX BUIUMOC
JABHKCHUC. ConneyHas cucteMa

bubmuorexa [JOK
https://m.edsoo.ru/ff0d0e38

56

Comune. ConHeyHas aKTUBHOCTb.
Nctounuk sHeprum CoiiHIa U 3BE31T

57

3BE311BI, UX OCHOBHEIE
XapaKTePUCTUKH. 3BE3/IBI TITaBHOU
MOCJIeI0BATEIbHOCTH. BHYTpeHHEE
ctpoenue 38&311. COBpeMEHHBIE
MIPEJICTABJICHHSI O TIPOUCXOXKJICHUH H
spomroli COoJIHIIA U 3BE3]T

58

Maineunsiii [1yte — Hama ["anakTuka.
IMonoxxenue u aBrxenue CoyHIIA B




59

lNanaktuxe. ['anaktuku. YEpHBIE IBIPHI
B fJIpax rajakTUK

Bcenennas. PasOeranue rajakTuk.

Teopust bosbiioro B3peiBa. PenukroBoe
u3nyyeHue. MerarajakTuka

60

61

62

63

Hepemenubie mpoOieMbl aCTpPOHOMUU

KonTponbhas pabota «31eMeHThI
ACTPOHOMHH U aCTPOPUIUKI»

O6o6maromuit ypok. Poib ¢pusuku u
ACTPOHOMHHU B SKOHOMHUYECKOH,
TEXHOJIOTHYECKOM, COIMAJIbHON U
ATUYECKOH chepax NesaTeIbHOCTH
YyeJIoBeKa

O6o6maromuit ypok. Poib u Mecto

(GU3UKU ¥ aCTPOHOMHH B COBPEMEHHOM
HaY4YHOH KapTHHE MUpa

64

O6o06matomuii ypok. Pons dpuzudeckoit
Teopuu B (GOPMHUPOBAHUU
MPEJICTaBICHUI 0 PU3NYECKON KapTHHE
MUpa

65

O6o06matomuii ypok. Mecto
buznyecKoil KapTUHBI MUpa B 0011IEM
PSAY COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX IPEJICTABICHUN O IPUPOAE

66

67

PeszepBHBI ypok. MarHuTHOE TIOJIE.
DIIEKTpOMarHuTHask UHIYKIUS

PeszepBublil ypok. Ontuka. OCHOBBI
CIIELUAIILHON TEOpUHU




‘ OTHOCHUTCIIBHOCTHU

Pesepnbriii ypok. KBantoBast ¢pusuka.

68 JIEMEHTEI ACTPOHOMUU U 1 bubmorexa [IOK
P https://m.edsoo.ru/ff0d 1784
acTpou3uku
OBUIEE KOJIMYECTBO YACOB I10 63
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YYEBHO-METO/MYECKOE OBECHEYEHUE OBPA30OBATEJBLHOI'O
MPOILIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI /151 YYEHUKA

» ®usuka, 10 knace/ Msakumes I'.51., byxosueB b.b., Corckuii H.H. mox penakiueit
ITapdentbeBoit H.A., AkiimonepHoe oomiectBo «M3aarenberBo «IIpocBemienmey
» dusuka, 11 knace/ Msxumes I'.JI., byxosues b.b., Yapyrun B.M. non penakiueit

ITapdentbeBoit H.A., Akiimoneproe obmiectBo «M3aatenbetBo «IIpocBemienmey

METOAUYECKHE MATEPHUAJIBI IJI51 YAUTEJIA

Tematuueckue KOHTPOJIbHBIE U CAMOCTOSITENIbHBIE paboThI 110 pu3uke. 10 kmacc - I'pomiieBa
O.1.- M.: -DK3AMEH;

Tematuueckue KOHTPOJIbHBIE U CAMOCTOSITENIbHBIE paboThI 10 gu3uke. 11 kiace - I'pomiieBa
O.1.- M.: -DK3AMEH;

Kupuk JI. A. CamocTosiTenbHBIE M KOHTPOJIBHBIE PabOTHI N0 (husmke. PazHoypoBHEBBIE

nunaktuyeckue marepuansl. 11 knacc. Ontuka. — M.: Nnekca, Mocksa, 98¢

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
https://school-collection.edu.ru/

http://class-fizika.ru/
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