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IHHOACHUTEJBHAA 3AIINCKA

[Tporpamma no ¢usnke 6a30BOro ypoBHs Ha ypOBHE CpeiHEro oouiero ooOpa3oBaHus pa3paboTaHa
Ha OCHOBE IOJIOXKEHUI 1 TpeOOBaHUH K pe3ysbTaTaM OCBOEHHSI OCHOBHOM 00pa30BaTesIbHOM MTPOrpaMMBl,
npezcrasieHHbix B @PI'OC COO, a takxke ¢ yuéroMm QenepanbHOil pabodeld mporpaMMbl BOCIUTAHUS U
KOHIICTIIUM TpernoAaBaHusi y4deOHoro mpeamera «®Pusnka» B 00pa3oBaTeIbHBIX OpPraHU3ALUAX
Poccuiickoii @eneparnum, peaau3yonx OCHOBHbIE 00pa30BaTe/IbHbIE IPOrPAMMBI.

Copnepxanue nporpaMMmel 1o (U3MKe HamnpaBieHO Ha (OPMHUPOBAHUE ECTECTBEHHO-HAY4HOM
KapTuHBI MUpa odyuatommxcs 10—11 kmaccoB npu oOyueHnn ux Qusnke Ha 6a30BOM YpOBHE Ha OCHOBE
CUCTEMHO-/IeITeIILHOCTHOTO TIoxoa. [Iporpamma no ¢usuke coorBercTByeT TpedboBanusm GI'OC COO
K IJAHUPYEMbIM JIMYHOCTHBIM, NPEIMETHBIM M METalpeIMETHBIM pe3yibTaTaM OOydeHHs, a TakkKe
YUUTBIBAET HEOOXOAMMOCTh pealln3allii MEXKIPEIMETHbIX CBsi3eH (PU3MKH C €CTECTBEHHO-HAayYHBIMU
y4eOHBIMH TIpeaMeTaMu. B Hell onpenenstoTcsi OCHOBHBIE e M3y4YeHUs (U3UKHU Ha YPOBHE CPETHETO
obmiero o0Opa3oBaHUs, IUIAHUPYEMBIE PE3YNbTaThl OCBOCHHA Kypca (U3HMKH: JTUYHOCTHBIC,
MeTalpeIMeTHbIe, IpeAMETHbIE (Ha 6a30BOM YpOBHE).

[Tporpamma 1o ¢u3uKe BKIOYAET:

® [UIAaHUpYEMbIE pEe3yJbTaThl OCBOEHHUS Kypca (U3MKM Ha 0a30BOM YypOBHE, B TOM 4HCIE

IpPEMETHBIE PE3YJIbTAThI 10 T0/1aM 00YUYEHUS;

e cojaepxaHue yuyeOHoro npeamera «Pu3uka» no rogam o0yueHus..

@dusnka Kak Hayka O Hambosiee OOIIMX 3aKOHAX MPUPOJBI, BHICTyNas B KayecTBe Yy4eOHOIro
npeaMeTa B IIKOJIE, BHOCHT CYIIECTBEHHBIH BKJIAJ B CUCTEMY 3HAaHUW 00 OKpYKaIOIIEM MHUpE.
HIkonbHBI Kypc (U3MKH — CHCTEMOOOPa3yIOUIMi ISl €CTECTBEHHO-HAYYHBIX YYEOHBIX IPEIMETOB,
IOCKOJIbKY (PM3NYECKHE 3aKOHBI JIEXKAT B OCHOBE IIPOLIECCOB U SBJICHHUH, U3y4aeMbIX XUMUel, Onosoruei,
¢du3ndeckoil reorpadueil u actrponomueit. Mcnonp3oBaHue U akTUBHOE IPUMEHEHHE (PU3MUECKUX 3HAHUH
onpezenseT XapakTep M pa3BUTHE DPA3HOOOPA3HBIX TEXHOJOTMH B cdepe IHEPreTHKH, TPaHCIopTa,
OCBOEHHUSI KOCMOCA, IOJIyY€HHs HOBBIX MaTEpHaJOB C 3aJaHHBIMU CBOMCTBaMHM U JApyrux. M3ydenue
(GU3UKH BHOCUT OCHOBHOM BKJIaJ] B ()OPMHPOBAHUE €CTECTBEHHO-HAYUYHOW KapTHHBI MUpa 00yJaroLIuxcs,
B (hopMupoBaHMEe YMEHMI NPUMEHATh HAy4YHBI METOJ IMO3HAHUS NPU BBINOJHEHUHM UMM Yy4eOHBIX
HACCIIENOBaHUMN.

B ocHoBY Kypca ¢pu3MKH 17151 YPOBHSI CpEHET0 O0IIEr0 00pa30BaHUs MOJI0KEH Pl UACH, KOTOpbIE
MO’KHO pacCMaTpUBATh KaK MPUHIUIIBI €0 IOCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEH Kypc SBJSETCA JIOTMUECKH 3aBEPIIEHHBIM, OH
COJIEPKUT MaTepual U3 BCeX pa3fenoB (U3MKH, BKIIOYAET KakK BOMNPOCHl KJIACCHUYECKOHM, Tak u
COBPEMEHHOM (PU3UKH.

Hoes cenepanuzayuu. B cooTBeTcTBUM C HeW MaTepuanl Kypca (GU3MKH OOBEIMHEH BOKPYT
¢usnueckux Teopuil. Bemymum B kypce sBisercs (OpMHUpOBaHME IPEJCTABICHHH O CTPYKTYpPHBIX
YPOBHSIX MaTE€pPHH, BELIECTBE U IOJIE.

Hoes eymanumapusayuu. EE peanusanusi TMpeAnonaraeT HCIOJb30BaHUE T'yMaHUTapHOTO
noTeHMana GU3NYEecKoil HayKH, OCMBICIIEHHE CBSI3U pa3BUTHUS (PU3HMKU C pa3BUTHEM OOIIECTBA, a TaKXkKe
C MHUPOBO33PEHUECKUMH, HPAaBCTBEHHBIMH U KOJIOTHUECKUMH MTPOOIEMaMH.

Hoes npuknaonoii nanpaenennocmu. Kypc Gu3uku npeanosaraetT 3HakOMCTBO € IIUPOKUM KPYyrom
TEXHUUYECKUX U TEXHOJIOTHUYECKUX MPUTI0KEHUIN U3yUEeHHBIX TEOPUI U 3aKOHOB.

Hoes sxonoeuzayuu peannsyercs MOCPeCTBOM BBEJICHHS JIEMEHTOB COAEPIKaHUs, MOCBSIIEHHBIX
9KOJIOTUYECKUM MpOoOIeMaM COBPEMEHHOCTH, KOTOPbIE CBSA3aHbI C PA3BUTHUEM TEXHUKU M TEXHOJOTHH, a
Tak)ke 00CYKAeHHsI MPoOIeM palliOHAIBLHOTO MPUPOIONOIB30BaHUS U SKOJIOTHYECKON OE301MaCHOCTH.



CrepKHEBBIMH 3JIEMEHTAMH Kypca (PU3UKH Ha YPOBHE CpEeIHEro oOIiero oOpa3oBaHMs SBISIOTCS
¢usnueckue teopun (popMupoBaHHE MPEACTABICHUH O CTPYKType MOCTPOCHUS (PU3MUECKOW TEOpHH,
ponu (yHIAMEHTAIBHBIX 3aKOHOB M IPUHIUIIOB B COBPEMEHHBIX MPEJCTABICHUAX O MPUPOAE, TPaHUIAX
IPUMEHUMOCTH TEOPUH, 1151 OMCAHUS €CTECTBEHHO-HAYUHBIX SIBIICHUH U MPOLIECCOB).
CucTeMHO-IeTEIbHOCTHBIN MOAXO0J B Kypce (U3MKHM peanu3yeTcs Ipexkae BCero 3a Cyeér
OpraHu3alK 3KCIIEPUMEHTAILHON JesITeIbHOCTH oOydatonmxcs. J{ist 6a30Boro ypoBHs Kypca GU3UKU —
3TO UCMOJIB30BAHUE CHCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB H J1a00PaTOPHBIX padoT,
KOTOpbIE B IporpamMme no (pu3uke oObEAMHEHbl B OOIIMN CHUCOK YYEHMUYECKHX MPAKTHUECKUX padoT.
Beienenne B ykazaHHOM IlepedHe JIaOOpAaTOPHBIX paboOT, MPOBOJUMBIX [UIl KOHTPOJS M OLIEHKH,
OCYILECTBIISICTCS YYaCTHUKaMU 00pa30BaTEIBLHOIO MPOLIECca UCXOA U3 0COOEHHOCTEH TUIAHUPOBAHUS U
ocHamieHusi kabunera ¢usuku. [Ipu 3TOM oOOecmeuynBaeTcss OBIaJEHHE OOYYAIONIMMHUCS YMEHUSMH
IIPOBOJUTh KOCBEHHBIE M3MEpPEHHs], UCCIEIOBAHUS 3aBUCUMOCTEN (PU3MUECKUX BEIUYHMH U MOCTAHOBKY
OIIBITOB IO IIPOBEPKE NPEATOKEHHBIX THIIOTE3.
Bonbiioe BHUMaHME YAENsAETCS PELICHUIO PACUETHBIX M KaueCTBEHHBIX 3anad. Ilpu stom uist
pacu€THBIX 3a7ad TPUOPHUTETOM SIBISIFOTCA 3a7adyd C SBHO 3aJaHHON (PU3MUYECKOW MOJIENbIO,
HO3BOJISIOIINE NPUMEHATh U3yUeHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJHOrO pasjiena Kypca, Tak U
UHTETpUpPYs 3HAHUS U3 Pa3HbIX pa3zeioB. [l KauecTBEHHbIX 3a/1a4 IPUOPUTETOM SIBJISIOTCS 3a/laHUs Ha
OO0BsICHEHHE TPOTeKaHWs (U3NYECKUX SBICHHHA M MPOIECCOB B OKPYKAIOMICH JKM3HHU, TpeOyromue
BbIOOpA (hHU3MUECKON MOJIENH JUIsl CUTYyalluH IPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.
B cootBerctBun ¢ TpeboBanusimu OI'OC COO k marepHallbHO-TEXHUYECKOMY O00ECIeYEeHUIO
y4eOHOro npotiecca 0a30BbIif ypOBEHb Kypca (GU3UKU HA YPOBHE CpeAHEro o0Iiero o0pa3oBaHus J0JKEH
U3y4aThCs B YCIOBHSAX MPEIMETHOTO KaOMHeTa ()M3MKH WM B YCIIOBHSIX MHTETPHPOBAHHOTO KaOWHETa
IPEMETOB ECTECTBEHHO-HAyyHOro Iukiaa. B kaOuHere Qu3HKM [OHKHO OBITH HEO0OXOAMMOE
nabopaTopHOe 00OpYyAOBaHWE ISl BBINOJHEHMS YKa3aHHBIX B IpOrpaMMe No (u3MKe YYEeHHUYECKHX
HPaKTUYECKUX paboT U AEMOHCTPALMOHHOE 000py/JOBAHUE.
JlemoHcTpanoHHOE 000pyAOBaHKEe (GOPMUPYETCS B COOTBETCTBUM C MPUHIUIIOM MHUHUMAIbHON
JIOCTaTOYHOCTH M o0ecnevyrBaeT MOCTAHOBKY MEPEYUCIIEHHBIX B IporpaMMe Mo (U3MKe KIHOYEBBIX
JEMOHCTpAllMi  JUIsl  MCCIENOBAaHUS M3Y4YaeMbIX SBICHUH W  TPOLECCOB, DMIMPUYECKUX H
(byHAaMEHTabHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUI.
JlaGoparopHoe o0oOpynoBaHHE JUIsI YUEHMUECKHUX HPAKTHUYECKUX padboT ¢opMupyercs B BUIE
TEMaTHYECKUX KOMIUIEKTOB M OOECHeurBaeTcs B pacuéTe OAHOIO KOMIUIEKTa Ha JABYX OOYYarolUXCs.
TemaTnueckue KOMILJIEKTHI J1a00OpPaTOpPHOro 000pyIOBaHUS JODKHBI OBITH MOCTPOSHBI HA KOMIUIEKCHOM
UCIIOJIb30BaHUM aHAIOTOBBIX M LU(POBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX U3MEPUTENIbHBIX CUCTEM B
BU/JIE IMPPOBBIX J1aOOpaTOPUil.
OCHOBHBIMU LEJIIMU U3Y4YEeHUs PU3UKU B 001IIEM 00pa30BAHUH SBISIOTCS:
e (QopmupoBaHHE HHTEpeca W CTPEMJICHUS OOYYarOIIMXCS K HAYYHOMY H3YUEHHUIO IMPUPOIBI,
Pa3BUTHE UX UHTEIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;

e pa3BHUTHE NPEACTABICHUI O HAYYHOM METO]Ie MO3HAHUS U (POPMHUPOBAHKE HCCIIEA0BATEIBCKOTO
OTHOUICHHUSI K OKPYXKAIOLIUM SIBJICHUSM;

e (QopmHupoBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3ysbTaTa U3y4eHHs] OCHOB CTPOCHHUS MaTepuu
U QyH/JIaMEHTAIbHBIX 3aKOHOB (PU3HKH;

e (QopmupoBaHue yMEHUN OOBICHATH SIBICHHUS C MCIOJIb30BAaHUEM (DPU3UYECKUX 3HAHUUH U
HAy4YHBIX JI0Ka3aTEIbCTB;

e (QopmupoBaHUE MpPENCTaBICHUNH O POiaM (U3UKHU A Pa3BUTUS JIPYIMX €CTECTBEHHBIX HayK,
TEXHUKHU U TEXHOJIOTHUI.



JlocTrokeHre STHX TeNell 00ecreunBaeTCsl pelieHueM CIIeIyIOMUX 3a1ad B Mpolecce MU3ydeHHs
Kypca (PU3UKK Ha YPOBHE CPETHETO OOIIero 0Opa3oBaHus:

NpUOOpETEHUE CUCTEMBI 3HaHUN 00 00IMX (PU3NUECKUX 3aKOHOMEPHOCTAX, 3aKOHAX, TEOPHUSIX,
BKIIIOYAsi MEXaHWKY, MOJCKYISPHYIO (HU3UKY, DJIEKTPOJWHAMUKY, KBAHTOBYH (HU3HKY U
3JIEMEHTHI acTPODU3UKY;

dbopMUpPOBaHHE YMEHUW TPHUMEHATH TCOPETHYECKHUE 3HAHUS I OOBSCHEHHS (DHU3UIECKHIX
SBJICHUM B IPUPOJE U ISl HPUHATHUS NPAKTUUECKUX PELICHU B IOBCEIHEBHON KU3HU;
OCBOCHHME CHOCOOOB PpEIICHUs Pa3JIMYHBIX 337ad C SBHO 3aJaHHON (U3UYECKOH MOMEIbIO,
3aja4, MOJPa3yMEBAOIIUX CAMOCTOSITENIbHOE cO37aHue (PU3MUYECKON MojenH, aJeKBaTHOU
YCIIOBHSIM 33]1a4H;

NOHMMaHWE (PU3MYECKHMX OCHOB U TMPHUHIUIOB JEHCTBUS TEXHUYECKUX YCTPOHCTB U
TEXHOJIOTHYECKHUX MTPOLECCOB, UX BIUSHUSA Ha OKPYKAOLIYIO CPENY;

OBJIaJICHUE METOJaMH CaMOCTOSITEIbHOTO IUIAHUPOBAHMUS M TMPOBEACHUS (PUINYECKUX
HKCIIEPUMEHTOB, aHaJM3a U WMHTEpHpeTanuu HHEGOPMAIUH, ONpPENETCHUsl JIOCTOBEPHOCTU
IIOJIy4EHHOT'O pe3yJIbTaTa;

CO3/IaHUE YCIOBUM [JIi Pa3BUTUA YMEHUNM MPOEKTHO-UCCIEAOBATEIbCKOM, TBOPYECKON
JIEATEIIbHOCTH.

Ha usydenue ¢u3uku (0a30BbIii YPOBEHb) Ha YPOBHE CpPEAHEr0 OOIIEro 0Opa3oBaHMs OTBOIUTCS
136 gacos: B 10 kiacce — 68 yacoB (2 yaca B Hezeno), B 11 kimacce — 68 yacoB (2 yaca B HEJEIIO).

[Ipennaraemplii B mnporpamMMe Mo (U3UMKE NepedyeHb J1a0OpaTOPHBIX U MPAKTUYECKUX pPadOT
SIBIISIETCS. PEKOMEH/IOBAaHHBIM, YUUTEINb JEJaeT BBIOOp MPOBEACHUS JIAOOPATOPHBIX pabOT M OMBITOB C
y4€TOM MHJMBUYaJTbHBIX OCOOCHHOCTEH 00y4aroIuXcsl.



COJAEP)KAHUE OBYYEHUA

10 KJIACC

Pazgen 1. ®u3nka 1 MeTOAbI HAYYHOT O MO3HAHMS
®usuka — Hayka o npupone. Hayunele Meroasl mo3HaHUsA OKpyXkaroumero mupa. Pomib
IKCIEPUMEHTA M TEOPHH B IIPOIIECCE MO3HAHMS TPUPOIbl. DKCIIEPUMEHT B (PU3UKE.
MogenupoBanue ¢pu3nueckux sBIeHUN U nporeccoB. Hayunble runores3sl. Pusnueckue
3aKOHBI ¥ TeOpHH. [ paHUIIBl TPUMEHUMOCTH (PU3MUECKHX 3aKOHOB. [IpHHIINUIT COOTBETCTBHUSL.

Ponp m Mecto ¢u3uku B (OPMHPOBAHHUM COBPEMEHHON HAy4yHOW KapTHUHBI MHpa, B
IIPaKTUYECKON NEeATEIbHOCTH JIIOIEH.

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 (CpenHSAsl CKOPOCTb, MTHOBEHHAasi CKOpPOCTb) M YCKOpPEHHE
MaTepualbHOM TOUKH, UX MPOEKIMH HA OCU CHCTeMbl KoopAuHaT. CloKeHHe NepeMelleHUl 1
CJI0’KE€HUE CKOPOCTEH.

PaBHOMEpHOE M paBHOYCKOPEHHOE MPSMOJIMHEHHOE NIBIKeHUE. ['paduku 3aBUCUMOCTH
KOOpJMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NEPEMEIIECHNS MaTepUaIbHON TOUKH OT BPEMEHHU.

CBobOonHoe najeHue. Y ckopeHrue cBOOOHOrO NaieHu .

KpuBonuneiiHoe naBmxeHue. J[[BUkeHHEe MarepualbHOM TOYKM IO OKPYKHOCTH C
IIOCTOSIHHOM 110 MOZYJIO CKOPOCTBIO. YTIJIOBas CKOPOCTb, JIMHEHHas CKOpocThb. llepuon m
yacTtoTa oopauieHus. LleHTpocTpeMUTENbHOE YCKOPEHUE.

TexHuueckue yCTpOMCTBA M MPAKTHUECKOE MPUMEHEHHUE: CHUJOMETp, JABUKEHUE
CHapsJ0B, LICTIHbIE U PEMEHHBIE NepeIadH.

Jlemoncmpayuu

Monenb cucTeMbl OTCUETa, WILTIOCTPALM KHHEMAaTHYECKUX XapaKTEPUCTHUK JIBHIKEHUSI.

[TpeoOpa3zoBaHue ABMKEHUI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3IyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmonenune aBmxenus Tena, OpoleHHOro Mo YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

W3mepenne yckopeHus cBOOOAHOIO MaJACHHUS.

HamnpaBnenue cCkopocTH Npu ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3ydeHre HEpaBHOMEPHOTO ABUKEHHUS C LIENbIO ONPEIeIeHUs] MTHOBEHHON CKOPOCTH.
HccnenoBaHnne  COOTHOLIEHUS ~ MEXAY  IMYTAMH, [POWIEHHBIMH  TEJIOM  3a

MIOCJIEOBATEIbHBIE PAaBHBIE NPOMEXKYTKA BPEMEHHU IPU PABHOYCKOPEHHOM JIBUKEHUU C
HayaJIbHOW CKOPOCTBIO, PABHOW HYJIIO.

N3yuenune ABUKEHUS MIapUKa B BA3KOW KUIKOCTH.
W3ydeHue ABM>XEHUS Tela, OpOIIEHHOTO TOPU30HTAIBHO.
Tema 2. /lunamuxa

ITpuHimn otHocutenbHOCTH ['anuies. [lepBoiit 3akoH HeroToHa. MHEpLManbHbIE CUCTEMBI
oTCcUéTa.



Macca tenma. Cuna. IlpuHmmn cynepno3unuu cuid. Bropoit 3akoH HerooTona mist
MarepuaibHOU ToUYKU. Tpernii 3akoH Hpl0TOHA [UI MaTepranbHbIX TOYEK.

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

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

Tpenue. Bunbl Tpenust (mokos, ckoibxeHus, kaueHus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJIbKEHUs U cuiia TpeHus nokos. Kospoumuent tpenns. Cuna conpoTHUBICHUS
IIPU JIBUKEHUM TENA B KUAKOCTU WM rase.

[ToctynarensHOe U BpaliaTelbHOE ABMKEHHE aOCOIIOTHO TBEPIOTO TeNa.

MOMEHT CuiIbl OTHOCUTEIBHO OCH BpameHusa. [lmedo cunbl. YcimoBus paBHOBeCHS
TBEPAOTO TEIA.

TexHuueckue YCTpPONCTBA M IPAKTUYECKOE IPUMEHEHUE: MOJIIUIHUKY, JBUXKEHUE
MCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHnE MHEpLMH.

CpaBHeHue Macc B3aUMOJICHCTBYIOIINX TEJI.

Bropoii 3akon HerotoHa.

H3zmepenue cu.

CrnosxeHue cuil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT Ae(pOopMariuii.

HesecomocTs. Bec Tena npu yCKOpeHHOM NMOABbEME U MaICHHUH.

CpaBHeHuE CUII TPEHUS NIOKOsI, KAUEHUS U CKOJIbKCHHUS.

VYcenoBus paBHOBecUs TBEPAOTO Tesla. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

W3ydenue ABMXeHUs OpycKa MO HAaKJIIOHHOW TIOCKOCTH.

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

HccenenoBanue ycaoBui paBHOBECUS TBEPAOTO TeJIa, UMEIOIIETO OCh BPALICHUS.

Tema 3. 3aKkoHbl COXpaHeHUA 6 MEXAHUKE

HMmnynsc MaTepralbHOM TOUKH (T€la), CUCTEMBI MaTEpUANIbHBIX TOUeK. MIMITylbec CHIIBI U
M3MEHEHNE UMITyJbca Teja. 3aKOH COXpaHEHUs UMITyJbca. PeakTHBHOE IBUKEHUE.

PaGora cunbl. MOIIHOCTB CHUJTBI.

Kunernueckast sHeprus marepuaibHON Touku. TeopemMa 00 M3MEHEHMHM KUHETUYECKON
JHEPIUH.

[TorenunanbHas 3ueprus. [loreHnnanbHas 3HepTrUs ynpyro 1e(opMUpOBaHHON MPYKUHBIL.
[ToreHunanbHas 3Heprus Tena BOIM3U MOBEPXHOCTH 3EMIIH.

[TorennuanbHble U HEMOTEHUHUANbHbIE CHIIBL. CBA3b paOOThl HEMOTEHIMATIBHBIX CHII C
W3MEHEHNEM MEXAHNYECKOM JHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUUYECKOM SHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckne yCTpOMCTBAa M NMPAKTHYECKOE NMPHUMEHEHHE: BOJAOMET, KOIEP, MPYKUHHBII
IIUCTOJIET, IBUKEHHUE PaKeET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeaxkTnBHOE ABIKEHHE.

[Tepexoa moTeHIIMATBLHON SHEPTUM B KHHETHYECKYIO U 00PaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul



N3ydyeHrne aOCOMIOTHO HEYNPYroro yiapa € IMOMOIIBIO JABYX OJIMHAKOBBIX HUTSAHBIX
MasiTHUKOB.

HccnenoBanue CBs3W PabOTHl CHJIBI C W3MEHEHHEM MEXAaHWYECKOW JSHEpPruu Teia Ha
pUMepe PacTsHKEHHsI PE3MHOBOTO JKI'yTa.

Pa3nes 3. MoJsekyasipaasi pM3MKa ¥ TepPMOAUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OcHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUU M X OMBITHOE 0OOCHOBAHHUE.
bpoynosckoe naBuxkenue. Juddysus. Xapaktep ABMKEHHS W B3aUMOJEWUCTBUS YaCTHUIL
BemecTBa. MoJiend CTPOCHHUSI Ta30B, >KUIAKOCTEH M TBEPIBIX TEI M OOBSCHEHHE CBOWCTB
BEILIECTBA HA OCHOBE 3TUX Mojened. Macca u pasmepbl MoseKkyn. KoiaumdecTBo BemecTsa.
[TocrossnHast ABorajipo.

TemnoBoe paBHoBecue. Temneparypa u e€ uamepenue. lllkana remneparyp Llenbcus.

Mopnens uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KUHETHUECKOH TEOPHUH
ueanpHOro rasa. AOCOJIIOTHasg TemmepaTypa Kak Mepa CpeJHEl KHUHETHUYECKOM SHepruu
TEIJIOBOTO JIBM>KeHMs vactul rasza. lllkama temneparyp KensBuna. ['a3oBbie 3aKOHBI.
VYpaBuenue MenneneeBa—Kianeitpona. 3akon JlanpToHa. M3omponecchl B uacalbHOM Ta3e C
MOCTOSIHHBIM KOJIMYECTBOM BemlecTBa. | paduyeckoe mpeacTaBieHne H30MpoLEcCoB: U30TepMa,
u30Xopa, n3odapa.

TexHUYeCKHE YCTPONUCTBA U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoOMeETp.

Jlemoncmpayuu

OnbITH, OKa3bIBAIOUINE JUCKPETHOE CTPOCHHME BemiecTBa, (oTorpaduu MOJIEKYI
OPraHUYEeCKUX COCTUHECHUM.

OnbiThl 10 AU PY3UH KUIKOCTEH U Ta30B.

Monenb OpOYHOBCKOTO JBUKECHHUS.

Mogens onbita LlTepHa.

OnbIThI, TOKA3bIBAIOLINE CYIIECTBOBAHNE MEKMOJIEKYIISIPHOTO B3aUMOAECHCTBUS.

Monens, WU CTpUpYIOLas NPUPOLY AaBJIEHUs ra3a Ha CTEHKU COCya.

OnBIThL, WJUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUSA UJI€ATIbHOTO T'a3a, U30MPOLIECCHI.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

OmnpeneneHnne Macchl BO3/yXa B KJIACCHOM KOMHAaTe Ha OCHOBE HM3MEpeHMH 00bEma
KOMHATBI, TaBJICHUS U TEMIIEPATyphbl BO3yXa B HEW.

HccenenoBanue 3aBUCUMOCTH MEXKY ITapaMeTpaMU COCTOSIHUS Pa3pesKEHHOIO rasa.

Tema 2. Ocnosvt mepmoouHamurku

TepmoanHamuueckas cucteMa. BHYTpEHHsS 3HEprus TEPMOJMHAMMYECKOM CHCTEMBI U
crocoObl e€ u3mMeHeHus. KomuuecTBo TemaoTel U pabota. BHyTpeHHssI SHEprHsi 0AHOATOMHOIO
UJeaIbHOrO ra3a. Busl Teronepeayu: TEIUIONPOBOIHOCTb, KOHBEKIUS, U3JIydeHHE. Y IebHas
TEIJIOEMKOCTH BelecTBa. Koan4yecTBo TEIITOTHI ITPH TEIUIONEpEaAYe.

[Tonsitue 00 amgmabatHOoM mporecce. [lepBbiii 3akoH TepmomuHamuiku. [IpumeHeHue
NEpBOT0 3aKOHA TEPMOJMHAMUKH K H3ompoleccaM. I'padudeckas naTepnperanus padoThl rasa.

Bropoii 3akon TepmoarHamuku. HeoOpatumMocTh MpoieccoB B MpUpoIe.

TenoBeie MamuHbL. [IpuHIUIIBL JefCTBUS TemIoBbIX MaluH. [IpeoOpa3oBaHus 3HEPTUU B
Teru1oBbIX MamuHax. Koagdunuent nonesnoro aeiictBus terwioBodl MamuHbl. ukin Kapao u
ero Ko3((UIMEHT MOJE3HOT0 IeHCTBHS. DKOIOTHYECKHE MPOOIEeMbl TEIIO3HEPTETHKH.

TexHudyeckue yCTpOWCTBA M IIPAKTUYECKOE IMPUMEHEHHUE. JBUIaTellb BHYTPEHHETO
CropaHusi, ObITOBON XOJOJUIbHUK, KOHTUIIMOHED.



Jlemoncmpayuu

V3MeHeHre BHYTPEHHEH HSHEPruu Tejla IMPU COBEPUICHUHM pPAOOTHI: BBUIET MPOOKH W3
OYTBUIKH TIOJl JIEHCTBHEM CXKaTOrO BO3JyXa, HarpeBaHue s(upa B JATyHHOU TpyOke myTéM
TpeHUs (BUICOAEMOHCTPAITHSA).

H3meHeHue BHYyTpeHHEH sHepruu (TemiepaTypsl) Tella Ipy Terionepeaaye.

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

Mopenu napoBoit TypOHHBI, IBUTATeNsi BHYTPEHHETO CrOPAHUs, PEAKTUBHOTO JIBUTATEIIs.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne yaenbHON TeMI0EMKOCTH.

Tema 3. Azpecammuvie cocmoanun eeujecmea. azoevie nepexoowvt

[TapooOpa3oBanne wu KoHneHcamnws. Mcmapenne u  kureHue. AOCONOTHAsS U
OTHOCHUTEIIbHAs BIKHOCTh BO31yXa. HachblmeHnHblil nmap. Y aenbHas TemioTa napooopa3oBaHusl.
3aBUCUMOCTB TEMIIEPATypbl KUIICHUS OT AABJICHMUS.

Teépmoe Teno. Kpucranmnmaeckue u amopdHbie Tena. AHH30TPOINHS CBOMCTB KPUCTAJLIOB.

Kunkne xpucramisl. CoBpeMeHHble Marepuaibl. llnaBnenue u kpucramnuzauus. YJelbHas
TeruioTa riasiaeHus. Cyonumarus.

YpaBHeHUEe TEII0BOro HaaHca.
TexHu4eckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHUE: TUTPOMETP U IICHXPOMETP,

KaJIOpUMCTP, TCXHOJIOTHH IMOJIYYCHHA COBPCMCHHBIX MarcepuaioB, B TOM YHUCJIC
HaHOMAaTCpHUaJlOB, U HAHOTCXHOJIOI'UH.

Jlemoncmpayuu

CBoiicTBa HACHIILIEHHBIX MTAPOB.

Kurnienne npu nOHMKEHHOM JIaBJICHUU.

CniocoObI U3MEPEHUS BIAKHOCTH.

Hab6nronenue HarpeBaHus U TUIABJICHHUS KPUCTAIUTMYECKOTO BEIIECTBA.
JleMOHCTpanus KpUCTaJUIOB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3MepeHre OTHOCUTENBHOMN BIAXKHOCTH BO31yXa.

Pa3nen 4. DaekTpoanHaMuKka

Tema 1. Inexkmpocmamuka

OnexTpuzauuss Tel. OJNEKTpUYECKUH 3apal. JlBa BHa DJIEKTPUYECKUX 3apsifOB.
ITpoBOAHMKY, TUANEKTPUKH U TIOJYIIPOBOJHUKU. 3aKOH COXPAHEHHUS MIEKTPUYECKOTO 3aps/a.

BzaumoneiictBue 3apsimoB.  3akoH  Kymona. ToueuHslii  snekTpuyeckuil — 3apsia.
Onektpuueckoe nose. Hanpsok€HHocTh snexTpuueckoro mnosid. [lpuHmun cyneprno3unuu
IEKTPUYECKUX MOJIEN. JIMHNN HANPSYKEHHOCTHU HIIEKTPUUECKOTO TOJIS.

PaGora cun osnektpocratueckoro mosd. Ilorennuan. PasHOCTh MOTEHLMANOB.
[TpOBOAHMKY M TUAIIEKTPUKHU B ANEKTPOCTATUYECKOM Mouie. J(uaaexTpuueckas MpOHUIAEMOCTb.

OnekTpoéMkocTh. KonaeHcaTop. DJIEKTpOEMKOCTH INIOCKOTO KOHJAEHCAaTopa. DHEPrus
3apsKEHHOTO KOHJEHCATOPA.

TexHnueckue ycTpoilcTBa M INPAKTUYECKOE NPUMEHEHHUE: 3JIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKas 3allUTa, 3a3€MJICHHE 3JIEKTPONpUOOpPOB, KOHJIEHCATOP, KOMHPOBAIBHBIN
anmapar, CTpyUHBIM IPUHTED.

Jlemoncmpayuu

YCTpOoUCTBO U IPUHLUIL AEHCTBUSA 3JIEKTPOMETPA.

B3anmoneiicTBre Ha3IEKTPU30BAHHBIX TEN.



DIIEKTPUYECKOE TT0JIE 3apSKEHHBIX TEL.

[IpoBOIHUKY B AJIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTUYeCcKast 3alluTa.

JMBNeKTpUKHY B 3JIEKTPOCTATHUECKOM I10JI€.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOIO KOHJEHCaTopa OT IUIOIIaJHM ILJIACTHH,
PACCTOSIHUSL MEXAY HUMH U TUAJICKTPUIECKON MPOHUIIAEMOCTH.

DHeprusi 3aps>KeHHOT0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannwiit 3nekmpuyeckuit moxk. Toku é pa3iuunvix cpeoax

DJIEKTPUYECKHUI TOK. Y CIOBUS CYIIECTBOBAHHUS JIEKTPUUECKOTO0 TOKa. MICTOYHMKM TOKa.
Cwita Toka. [1oCTOSIHHBIN TOK.

Hanpspkenue. 3akon Oma y1s ydyacTka LernH.

DneKTpuuecKoe COIIPOTHUBIICHHUE. VY nensHoe COIIPOTUBIICHUE BEILECTBA.
ITocnenoBarenpHOE, MApALUIEIBHOE, CMELIAHHOE COEAMHEHNE IIPOBOIHUKOB.

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

DIIEKTPOABUKYILAs CUJIA U BHYTPEHHEE CONPOTUBIICHHE UCTOUYHUKA TOKA. 3akoH Oma Juist
MOJIHOM (3aMKHYTOM) 3yIeKTpuueckoil nenu. KopoTkoe 3ampikaHue.

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

DIIEKTpUUYECKHI TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpoBoHuku. CoOCTBEHHass W TMPUMECHas IPOBOJUMOCTH IOJYIPOBOIHUKOB.
CgoiictBa p—Nn-nepexoxaa. [1oxynpoBoJHIKOBEIE TPHOOPHI.

OJIEKTPUYECKUII TOK B PACTBOpax M paciulaBax »3JEKTPOJIHUTOB. IDJIEKTPOJIUTHYECKAS
Jucconyanus. DIEeKTPOIIn3.

DnexkTpuueckuil Tok B razax. CaMOCTOSTEIbHBIM U HECAMOCTOSITENbHBIN pa3zpsa. MoaHus.
ITna3zma.

TexHuueckue yCTpoOMCTBA M MPAKTHUECKOE MPUMEHEHHE: aMIIEpMETP, BOJBTMETD,
peocTaT, HWCTOYHUKH TOKa, OJJEKTpOHArpeBaTelIbHbIE MPUOOPHI, SIEKTPOOCBETUTEIHHBIC
MpUOOPBI, TEPMOMETDP COINPOTHUBJICHUS, BAKYyMHBINH AHOJ, TEPMHUCTOPHI U (POTOPE3UCTOPHI,
MOJTYITPOBOTHUKOBBIN JTNOJI, TAJIbBAaHUKA.

Llemoncmpayuu

N3mepenne cuiibl TOKa U HapsHKEHUS.

3aBUCUMOCTh COMPOTUBIICHUS IIWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, TUJIOIIATH
MOTNIEPEUHOT0 CEYEHUSI U MaTepHaa.

CMmenaHHoe COeIMHEHUE MPOBOJHUKOB.

[IpsiMoe u3MepeHue 3IAeKTpoABMXKYLIEH cuibl. KOpoTkoe 3aMblKaHHE TalbBAHUYECKOTO
AJIEMEHTA M OllEHKa BHYTPEHHETO COMPOTHBIICHHUS.

3aBUCHMOCTH COTIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 3JEKTPOJIUTOB.

HckpoBoit pa3psa v MpOBOAMMOCTb BO3AyXa.

OaHOCTOPOHHSIS TPOBOIMMOCTH JAHO/IA.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomuol

N3yueHnune cMenaHHOTO COeIMHEHMS PE3UCTOPOB.

W3mepenne  SIEKTPOABMKYLIEH CHIIBI  HCTOYHMKA TOKa W €ro  BHYTPEHHETO
COTIPOTHUBIICHUS.



Hab6nronenue anexrpomusa.

Me:xnpeamerHblie CBA3H

N3yuenne xypca ¢usuku 6a3zoBoro ypoBHs B 10 Kiacce OCYHIECTBISICTCS C y4ETOM
COJepXKATENbHBIX MEXIIPEIMETHBIX CBSi3eéd C KypcaMd MaTeMaTHKH, OHOJIOIMH, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

Mescnpeomemnusie nouwsamus, CBS3aHHBIE C HM3YYCHHEM METOIOB HAYyYHOTO ITO3HAHHS:
sBIICHUE, Hay4YHbId (akT, rumore3a, Qu3uUeckas BEIMYWHA, 3aKOH, TEOpHs, HaAOIIOJECHUE,
9KCHEPUMEHT, MOJIETUPOBaHUE, MOJEIIb, U3MEPEHUE.

Mamemamuxa: pelleHHMEe CHUCTEMbl ypaBHEHMH, JHMHeWHas ¢QyHKuMs, mnapaboda,
runepooia, ux rpaguKu U CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIIMH: CHHYC, KOCUHYC, TAHT€HC,
KOTaHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJECTBO, BEKTOPbI M HMX IMPOCKIMH Ha OCHU
KOOP/IMHAT, CII0)KEHUE BEKTOPOB.

buonoecusn: mexanuueckoe ABMKEHHE B JKUBOW mpupoje, 1uddysus, ocMocC, TEII000OMEH
KUBBIX OPTraHU3MOB (BHJIBI TEIUIONEPEIau, TEIIJIOBOE PABHOBECHE), SJICKTPUUYECKHE SBJICHUS B
JKUBOM IPUPOJIE.

Xumus: TUCKpETHOE CTPOEHHUE BELIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BELIECTBA,
MOJISIpHAsi Macca, TEIUIOBblE CBOWCTBA TBEPIABIX TeJ, JKUAKOCTEM M Ta30B, 3JEKTPUYECKUE
CBOWCTBA METAJJIOB, JICKTPOIUTHIECKAS TUCCOLUAIINS, TaTbBAHHUKA.

T'eoepaghus: BTaxXHOCTH BO3TyXa, BETPHI, 0apOMETp, TEPMOMET.

Texnonoeusa: npeoOpa3oBaHue IBMXKEHUI C UCIOIb30BAHUEM MEXAaHU3MOB, YUET TPEHUS B
TEXHUKE, MOIIUIHUKH, HCIOJIb30BAHUWE 3aKOHA COXPAHEHUS HMMIIyJbca B TEXHHKE (pakeTa,
BOJIOMET W JIpyrue), IBUTaTellb BHYTPEHHETO CropaHWs, ImapoBas TypOuHa, OBITOBOM
XOJIOMIIBHUK, KOHAUITUOHEP, TEXHOJIOTUH TOIYYEHHSI COBPEMEHHBIX MAaTE€pPHUaIoB, B TOM YHCIIE
HaHOMATEepHaJOB, W  HAHOTEXHOJIOIWMH,  3JEKTpOoCTaTHYecKass  3alluTa,  3a3eMJICHUE
3JIEKTPONIPUOOPOB, KCEPOKC, CTPYHHBIH NpPUHTEp, 3JIEKTpOHArpeBareibHble MPUOOPHI,
AIIEKTPOOCBETUTEIBHBIC TPHUOOPHI, TaTbBAHHKA.

11 KUIIACC

Pa3nen 4. DaekTpoanHaMuKka

Tema 3. Maznumnoe none. I1eKmpomMazHUMHAA UHOYKYUSA

IlocTossHHBIE MarHuThel. B3auMomelcTBHE IOCTOSHHBIX MAarHUTOB. MarHuTHoe IoIe.
Bekrop MarHuTHOM MHAYKUMH. [IpUHIMN Cyliepno3uiMy MarHUTHBIX NOJIEH. JIMHUKM MarHUTHON
uHAyKuuU. KapTiuHa TuHUI MarHUTHONW MHAYKLUHU TOJISl HOCTOSTHHBIX MAarHUTOB.

MarnuTtHoOe 1oJie IPOBOAHUKA C TOKOM. KapTWHa JMHHMM MHAYKIMM MarHUTHOTO ITOJIS
JUIMHHOT'O IIPSIMOTO IIPOBOJHUKA U 3aMKHYTOI'O KOJBLEBOIO IPOBOJAHMKA, KATYIIKA C TOKOM.
OmneiT Opcrena. BzaumozeiicTBre NPOBOJHUKOB C TOKOM.

Cuna Amrmepa, €€ MOJlyJib U HallpaBJICHUE.

Cuna JlopeHma, €€ MOIynb W HampaBlieHHE. J[BMKeHUE 3apsiHKEHHOW 4YacTUIbl B
OJTHOPOJTHOM MarHUTHOM moJie. PaGora cuisl Jlopenua.

SIBneHMe DIIEKTpOMAarHUTHOW MHAYKUIUHU. [lOTOK BeKTOpa MAarHUTHOM MHIYKIMH.
DIIEKTPOABMKYIAsA CHJIA MHAYKINN. 3aKOH 3JIEKTpOMarHuTHoOW nHaykunu dapazest.

BuxpeBoe ayekTpuueckoe IMose. ONEKTPOJABMIKYIIas Cuia WHAYKIMU B IPOBOJHUKE,
JBHKYILEMCS TIOCTYIIATEIbHO B OJTHOPOJHOM MarHMTHOM IIOJIE.

IIpaBuno Jlenna.

NHayKTUBHOCTD. SIBIIECHME CAMOMHIYKIIUU. DJIEKTPOJABUKYIIAs CHJIa CAMOUHAYKIIHH.



OHEeprusi MarHUTHOTO TOJISI KATYIIKU C TOKOM.

DNEKTPOMarHuTHOE IOJIE.

TexHuueckue YCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: TOCTOSHHBIE MAarHUTHI,
3JIEKTPOMArHUThI, JIEKTPOJIBUTATEN b, YCKOPUTEIN JIEMEHTAPHBIX YaCTHUIl, MHIYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OmneiT DpcTena.

OTKJIOHEHHUE AJIEKTPOHHOTO MTy4YKa MAarHUTHBIM T1OJIEM.

JIvHUY MHIYKIMY MAarHUTHOTO MOJIA.

B3aumoneiicTBre IByX MPOBOJHUKOB C TOKOM.

Cuita Ammiepa.

[HerictBue cuiibl JIopeHIla Ha MOHBI JJIEKTPOJIUTA.

SIBiieHUE DNEKTPOMArHUTHOM UHAYKIUH.

IIpaBuiio Jlenna.

3aBUCUMOCTD 3JICKTPOABUKYILEH CUIIbI MHAYKIIUU OT CKOPOCTH M3MEHEHUS] MAarHUTHOTO
MOTOKa.

SIBneHne caMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, rabopamoprvie pabomoi

N3yuenne MarHuTHOTO TOJIsI KATYIIKA C TOKOM.

WccnenoBanue neicTBUS TOCTOSTHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue siBIEHUS 31€KTPOMArHUTHOM MHIAYKIUU.

Pazpnen S. KoneGanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpOMACHUMHbIE KONEOAHUA

KonebarenbHass cucrema. CBoOojgHbIe MexaHMuYeckue KosebaHus. ['apmoHMueckue
kosebanus. Ilepumon, wactora, amrmumryna u  ¢asa kosnebanuil. IIpyKUHHBI MasTHUK.
MareMaTiuecKkuii MasTHUK. YpaBHEHHE TrapMOHHMYECKHX KojeOanwii. [IpeBpamienue sHepruu
IIPU TAPMOHUYECKHUX KOJIEeOaHUIX.

Konebarenbuplif koHTyp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAaHUS B UACATBHOM
KoJIeOAaTeIbHOM KOHType. AHAJIOrMs MEXIy MEXaHWYeCKMMU M 3JIEKTPOMarHUTHBIMU
koneOanusMu. @opmyna TomcoHa. 3aKOH COXpaHEHHUS SHEPTUU B UICATBHOM KOJeOaTeIbHOM
KOHTYpE.

[IpencraBienue o 3aTyxaromux KojeOaHUsIX. BbIHY)XeHHble MeXaHMUYECKHe KOJeOaHus.
Pe3onanc. BeiHyX/1eHHBIE 3JIEKTPOMAarHUTHbIE KOJIeOaHMUs.

[TepemennsbIil Tok. CUHyCOMAIbHBIA NEPEMEHHBIH TOK. MOIIHOCTh MEPEMEHHOIO TOKA.
AMITTUTYAHOE U IEHCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIPSKEHUSI.

Tpancdopmarop. [IpousBoactBo, mepemgaya W HOTPEOJIEHUE 3IEKTPUUECKOW SHEPTHUU.
OKOJIOTUYECKME PUCKM TpU IPOU3BOJACTBE AIEKTpodHepruu. KynbTypa wucnonb3oBaHUS
AJIIEKTPOIHEPIUH B IOBCEAHEBHOM KU3HU.

TexHu4eckne yCTpOMCTBA M MNPAKTUYECKOE TPHUMEHEHHE: DSIJIEKTPUYECKHH 3BOHOK,
TeHepaTop MEPEMEHHOI0 TOKA, IMHUU JJIEKTpOoIIepeaay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KosieOaTeNbHOM cCUCTeMbI (IPYKUHHBIN WM MaTeMaTHYeCKUn
MasITHHK).

Habmonenue 3aTyxaonmx KoiedaHui.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJIEOaHUIA.

Hab6nronenue pezonanca.



CB0OOHBIC PTIEKTPOMArHUTHBIC KOJICOAHUSI.

OcuusnorpamMmel  (3aBUCUMOCTH  CHJIBI  TOKAa M HANpsDKEHUsT OT BPEMEHM) IS
AIIEKTPOMATHUTHBIX KOJICOAHHIA.

Pe3onanc mpu mocienoBaTeIbHOM COCIMHEHUU PE3UCTOPa, KATYIIKHM WHIYKTUBHOCTU W
KOHJICHCATOpA.

Mogenb IMHAN 3IEKTPOIIepeSadH.

Yuenuueckuii sxcnepumenm, 1abopamopnvie pabomuol

HccnenoBanue 3aBUCMMOCTH MEpUOJa MAJIBIX KOJeOaHW rpy3a Ha HUTH OT JJIUHBI HUTH U
Macchbl rpysa.

HccnenoBanne NEpeMEHHOTO TOKa B IENM M3 IOCJIEI0BATEIBbHO COCIUHEHHBIX
KOH/JIEHCATOPa, KaTYIIKA U PE3UCTOpa.

Tema 2. Mexanuueckue u I1eKmpomMazcHuUmHvle 60JIHb

MexaHudeckue BOJHBI, YCIOBUs pacnupoctpaneHus. [lepuoa. CkopocTs pactpocTpaHEHUs
W januHa BONHBL [lomepedHble W mMponosibHbIE BOJHBL MHTepdepeHmus u mudpaxius
MEXaHUYECKUX BOJIH.

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

DJIEKTPOMAarHUTHbIE BOJHBL. YCJIOBHS M3JIyYEHUs 3JIEKTPOMArHUTHBIX BOJH. B3anmuas
opueHranus BektopoB E, B, V B snexkrpomarauTHOi BOJHE. CBOMCTBA 3JIEKTPOMArHUTHBIX
BOJIH: OTpPaXXCHHE, MPEJIOMIICHUE, TMosipu3anus, audpaknus, wuHtepdeperims. CKOpocTh
3JIEKTPOMArHUTHBIX BOJIH.

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

IIpuHIMIIBI paInoOCBA3H U TeleBUAeHU. Pannonokanusi.

DJIEKTPOMAarHUTHOE 3arps3HEHUE OKPYKAIOIIEH Cpebl.

TexHuueckue ycTpouWCTBa U NPAKTUYECKOE NMPUMEHEHHE: MY3bIKAJIbHbIE HWHCTPYMEHTHI,
VIBTPa3BYKOBas JIMarHOCTHMKAa B TEXHHKE W MEIUIIMHE, Pajap, PaauoONpUEMHUK, TEIIEBHU30D,
anTeHHa, Teneon, CBU-meusb.

Llemoncmpayuu

OO0pa3oBaHue U pacpoOCTpaHEHUE TONEPEUHBIX U MPOJAO0IbHBIX BOJH.

Konebmromieecs Te10 Kak KICTOYHUK 3BYKA.

HabGmronenue oTpaskeHus U MPETOMIICHUS MEXaHUYECKUX BOJIH.

Habmronenue natepdepeHny u AuQpakini MEXaHMIeCKUX BOJH.

3BYKOBOH pE30HAHC.

HaGmronenue CBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYAOM W YacTOTOU
KoJIeOaHui.

HccnenoBanne  CBOMCTB — DJIGKTPOMArHUTHBIX — BOJIH:  OTpPaKEHHUE, MPEIOMIICHUE,
nonsipu3anus, 1udpakuus, HHTepGepeHIIns.

Tema 3. Onmuka

['eomerpuyeckas ontuka. [IpsmonuHeitHOe pacipocTpaHEeHHEe CBETa B OAHOPOJIHON Cpejie.
JIyud cBera. ToUeUHBII UICTOYHUK CBETA.

OtpakeHue cBeTa. 3aKOHBI OTpaxeHus cBeTa. [locTpoeHne H300pakeHUN B TIIOCKOM
3epKaie.

[Ipenomnenne cBera. 3akOHBI TPEIOMIICHHS CBeTa. AOCOJIOTHBIM TOKa3aTelb
npenomieHus. [lonHoe BHyTpeHHee oTpaxeHue. IIpenenbHbIi yron MOJHOTO BHYTPEHHETO
OTPAXKEHUS.

Jucnepcus ceeta. CroxxHbli cocTaB 6enoro ceera. LIBer.



ColOuparonue W paccewBamIIuMe JIUH3bL. ToHKas auH3a. DOKyCHOE paccTosHue |
ONTHYECKasl CHJia TOHKOM JUH3BL. [locTpoeHne n300pakeHuil B COOMPAIOIINX U PACCEUBAIOLINX
nuH3ax. QopMyIIa TOHKOM JIMH3BIL. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenenbl IpUMEHUMOCTH F€OMETPUYECKOM ONTHUKH.

BonnoBas ontuka. Wutepdepennus cBera. KorepeHTHble HUCTOYHUKH. Y CIIOBUS
HaOJI0IeHNST MAKCUMYMOB U MUHUMYMOB B MHTE€P(EPEHIIMOHHON KapTUHE OT JABYX CHH(a3HBIX
KOT'€pEHTHBIX UCTOUHUKOB.

Hudpakmus cBera. [udpaxuuonnas pemérka. YcioBue HaOMIOACHUS —TJIABHBIX
MaKCHMYMOB IIpH MaJICHUU MOHOXPOMAaTUYECKOTO CBETa Ha NU(PPAKIIMOHHYIO PEIIETKY.

ITonspusanus ceera.

TexHudeckue YCTpOWCTBAa M IPAKTUYECKOE MPHUMEHEHHWE: OYKH, Jyma, (oToammapar,
MPOSKIMOHHBIA ammapar, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAsl ONTHKA, AU(PpaKIMOHHAS
pemeTKa, NOJIIPOUI.

Jlemoncmpayuu

[TpsimonuHeHOE pacHpoCcTpaHEHHE, OTpakeHUWE U IpernoMieHue cBera. Onruuyeckue
IpUOOPHI.

[TonHoe BHyTpeHHEe oTpaxkeHue. Mojieiab CBETOBOAA.

HccnenoBanue cBONCTB N300pakeHU B JTMH3AX.

Mopenu MEUKpOCKOIa, TEJIECKOIIA.

Hab6nronenue naTeppEpeHITNN CBETA.

Hab6nronenue nudpakuuu cBera.

HabGmonenue qucnepcuu certa.

[TosryueHue cekTpa ¢ MOMOILBIO PU3MBI.

[Tomyuenue criekTpa ¢ TOMOIIBIO TU(PPAKIINOHHON PEIIETKH.

Habmroenue nomisipuszanuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopmwie pabomul

W3mepenue nokasaresns IpeJoMIIEHUS CTEKIIA.

HccnenoBanue CBOWCTB M300paKeHUH B JIMH3AX.

HaGnronenue nucrnepcuu cBeTa.

Pa3nen 6. OcHOBBI crieUAIbHOM TEOPUH OTHOCHTEILHOCTH
['paHuibl TPUMEHMMOCTH KIJIACCMUYECKOW MeXaHWUKHU. [locTynaTel crnenuanbHOM Teopuu
OTHOCHUTEJIbHOCTH: HMHBApPUAHTHOCTb MOJYJIS CKOPOCTH CB€Ta B BakKyyme, MPUHUUI
OTHOCHUTEIILHOCTH DUHINTEHHA.
OTHOCUTETHHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH M COKPAIIICHUE JTHHBI.
DHeprusi U UMITYJIbC PEISATUBUCTCKOMN YaCTULIBI.
CBs13b MaccChl ¢ SHEPTUEN U UMITYILCOM PEISTUBUCTCKOMN YaCTULIBI. DHEPIHs OKOSI.

Pa3zpnen 7. KBanToBas pusuka
Tema 1. Dnemenmul KGAHMOGOI ONMUKU
®otonbl. ®opmyna [Tnanka cBs3u 3HEpruu (HOTOHA C €ro YacTOTOH. DHEPrusi U UMITYJIbC
dboToHa.
OtkpeiTne u wuccienaoBanne (oroaddexra. Ombitet A. I. CromeroBa. 3aKOHBI
dorosddexra. YpaBuenue DitHmreiina s Gpororddexra. «KpacHas rpanuna» gorosdpdexra.
Hasnenue ceera. OnbitTel [1. H. JIeOenena.
XHUMHYECKOE JIEHCTBUE CBETA.



TexHuuyeckue yCTpOHCTBA M MpakTHUECKOe NpUMEHeHHe: (PoTo3aemMeHT, (OTOAATUUK,
CoJTHeYHas OaTapesi, CBETOUO/I.

Llemoncmpayuu

®dotor(hdeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.
HccnenoBanue 3akoHOB BHemHeETo Gotodddexra.
Cseroauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Monens atoma Tomcona. Onwitel Pesepdopaa mo paccessauto o -vactuil. [lnmanerapHas
mogens atoMa. Iloctynarel bopa. U3nyuenue u nornomenue GOTOHOB NpU MEPEXOe aToma ¢
OJIHOTO YpOBHSl SHepruum Ha Japyro. Buasl cnekTpoB. CHekTp YpOBHEH 3HEpPruuM aroma
BOZIOPOZA.

BosHoBbie cBoiicTBa yactull. Bonuel ge bpoitns. KopnyckynsipHO-BOITHOBOW JTyaanu3M.

CroHTaHHOE U BBIHY)KJIEHHOE U3JIyUEHUE.

TexHudyeckne yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHHWE: CIEKTPaJbHbIM AaHAIN3
(criekTpockoI), Ja3ep, KBAHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu

Monens onbita Pesepdopra.

Omnpenenenue JUIMHbBI BOJIHBI J1a3epa.

HaOnronenue nuHeyaThIX CIEKTPOB U3ITyYEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

Hab6nronenue nuHeyaToro crexkrpa.

Tema 3. Amomnoe aopo

OKCHEpUMEHTBI,  JIOKa3bIBAIOLIUE  CJIOXHOCTb  CTPOEGHHA  sjpa. OtkpbiTHE
panunoaktuBHOCTH. OnBITH Pe3epdopaa mo onpeneneHuio coctaBa paJioakKTUBHOTO H3ITyYCHHS.
CsaoiicTBa anbda-, 6era-, raMma-u3nydeHus. BiusHue paguoakTUBHOCTH HA KUBbIE OPraHU3MBI.

OtkpbiTHEe TpoTOHa W HeWTpoHa. HykimonHas mognens sapa ['eiizenOepra—lBaHeHKo.
3apsn sinpa. MaccoBoe unciio sipa. M30Tomnsl.

Anbda-pacniaa. DIEKTPOHHBIA W MO3UTPOHHBIM Oera-pacnaa. ['amma-uznydeHue. 3aKoH
PaauoOaKTUBHOIO pacIaja.

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

Snepusle peakuuu. [lenenue u CUHTES AIEP.

Anepuuiii peaktop. TepmosiaepHblii cuHTe3. [IpoOiembl U THEpCHEKTHBBI  AAEPHOMN
HHEPreTUKHU. DKOJIOTUYECKUE aCTIEKThI SACPHON SHEPTreTHKU.

OnemeHTapHble YacTULIBI. OTKpPBITHE TO3UTPOHA.

Metobl HaOMIOIEHNUS U PETUCTPALIMH HIEMEHTAPHBIX YACTHII.

dyHIaMEHTAIbHBIE B3aUMOICUCTBHS. ENMHCTBO (pr3nyeckoit KapTUHBI MUpPA.

TexHUYECKHE YCTPOWCTBA M NMPAKTHUYECKOE MPUMEHEHHUE: J03UMeTp, kamepa BuibcoHa,
SJIepHBIN peakTop, aToMHasi Obomoa.

Jlemoncmpayuu

CuéTunK MOHMU3UPYIOIUX YACTHII.

Yuenuueckuiui sxcnepumenm, n1abopamophule pabomoi
HccnenoBanue TpeKOB YacTHI] (110 TOTOBBIM (oTorpadusim).

Pa3nen 8. DiieMeHTBI ACTPOHOMUM U ACTPOPUIMKH



Otanbl  pa3BUTHS  acTpoHOMuHU. [IpuknagHOoe W MHPOBO33PEHUECKOE 3HAUCHHUE
ACTPOHOMHUH.

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

Conneynas cucrtema.

Counnie. ConHeuyHas akTUBHOCTh. Mcrounuk sHepruu ConHIa W 3BE3A. 3BE3NBI, UX
OCHOBHBIE XapaKTEPUCTUKHU. Jluarpamma «CHEKTpaJbHBIA KJIacC — CBETUMOCTBY. 3BE3/bI
[JIaBHOM TOCJEN0BAaTENIbHOCTH. 3aBUCHUMOCTh «Macca — CBETUMOCTb» JUIsl 3BE3[ IJIaBHOU
MOCJIEIOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue 3BE31. COBpEMEHHBIE NPEACTABICHUS O
MIPOUCXO0KIEHUH U 3BOIoUMH CoJIHLA U 3BE3/. DTalbl )KU3HU 3BE3.

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

Bcenennas. Pacmmpenue Bceenennoit. 3akon Xa0606ma. PaszOeranue ramaktuk. Teopus
Bonwuioro B3peiBa. PennkroBoe nznydeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie npodiaemMbl aCTpOHOMUH.

Yuenuueckue nabnooenus

Habmroienust HeBOOPYKEHHBIM TJ1a30M C MCIOJIb30BaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUISL OTIPEJIENICHNUS TI0JI0’KEHUSI HEOECHBIX 0OBEKTOB HAa KOHKPETHYIO JJaTy: OCHOBHBIE CO3BE3/IUs
CeBepHOro noymapus u sipkue 3BE3/1bI.

Habmonenus B Teneckon Jlynsl, manet, Mneunoro Ilyrtu.

O0o0marmniee noBTOpeHne

Ponp ¢u3uku w acTpOHOMHHM B 3KOHOMHYECKOW, TEXHOJOTHYECKOW, COIHAIBHON U
THYECKOH cdepax MesATeTbHOCTH 4YelOoBEeKa, poiib M MecTo (U3WKH M acCTPOHOMHH B
COBPEMEHHOM Hay4yHOW KapTUHE MHpa, POJb (UINYECKON Teopud B (OPMHUPOBAHUU
MpeJICTaBICHU 0 GU3NYECKOM KapTUHE MUPA, MECTO (PU3MUECKON KapTHHBI MUpa B 001EM Py
COBPEMEHHBIX €CTECTBEHHO-HAYUYHbIX IPEACTABIECHUIN O IPUPOJIE.

Me:xnpeameTHbie CBS3U

N3yuenne kypca ¢usuku 6a3oBoro ypoBHs B 11 kilacce ocymiecTBIseTcs ¢ Y4ETOM
COJIEp)KATENbHBIX MEXIIPEIMETHBIX CBA3€H C KypcamMH MaTeMaTUKH, OHOJIOTHH, XHMHUH,
reorpadyu U TEXHOJIOTHH.

Meowcnpeomemnuvle nonsimusl, CBSI3aHHbIE C W3YYEHHEM METOJOB HAyYHOTO MO3HAHUS:
SBIIEHUE, Hay4YHBIH (hakT, rumore3a, (Qu3MUeckas BEIUYUHA, 3aKOH, TEOpHs, HAOIIOACHUE,
AKCIIEPUMEHT, MOACIUPOBAHUE, MOJIENb, UBMEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKUE (YHKIMH: CHHYC,
KOCHUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKJIECTBO, BEKTOPBHl M HX
MPOEKIIMA Ha OCH KOOPAMHAT, CIOKEHUE BEKTOPOB, MPOM3BOAHBIE AIEMEHTAPHBIX (DYHKIIUH,
MpU3HAKU TTOI00MS TPEYTOIBHUKOB, ONPEEICHNE TUIOIIAIN TUIOCKUX QUryp U 00bEMa Tel.

buonocus: »nextpuyeckue SBICHUS B KUBOM MNpHUpone, KojiebaTeiabHble BUKEHUS B
KUBOW TPUPOJIC, ONTHUYCCKUE SIBJICHUS B KUBOW MPHUPOJE, NEHUCTBHE pPaJUalMK Ha >KUBHIC
OpTaHU3MBI.

Xumusi: cTpoeHME aTOMOB W MOJIEKYJ, KpPUCTAJUIMYECKash CTPYKTypa TBEPIBIX TeT,
MeXaHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKON PEIIETKH, CIIEKTPAIbHBIN aHAIH3.

l'eocpaghus: marHuTHBIE TONIIOCA 3€MJTH, 3aJIEKH MAarHUTHBIX PyZ, (poTochEéMKa 3eMHOI
MOBEPXHOCTH, MPEACKA3aHNE 3EMIIETPSACEHUM.



Texnonozus: TAHAN DJIEKTpOIEpesad, T€HEpaTop MEPEMEHHOIO TOKA, 3JIEKTPOABUIATENb,
UHAYKIMOHHAs TeYb, pajap, paauoNpHEMHUK, TeJIeBH30p, aHTeHHa, Tenedon, CBY-meus,
NPOCKIIMOHHBIN armapar, BOJIOKOHHAsI ONITHKA, COJTHEYHAas OaTapest.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUSA

OcBoenne yueOHOro npeamera «dusmka» Ha ypoBHE CpeqHero o0Iiero oopa3oBaHUS
(6a30BBIi  ypOBEHB) JIOJDKHO  OOECIEYHUTHh  JOCTHXKCHHE  CICIYIOIIMX  JIMYHOCTHBIX,
MeETaIpeMETHBIX U IPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIHTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JInaHOCTHBIE PE3yabTaThl OCBOCHHUSA yueOHOro mpeamera «Du3nka» AOHKHBI OTPaXKaThb
TOTOBHOCTh M CIIOCOOHOCTH 00YYaroOmUXCsi PyKOBOJICTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEU
MO3UIMEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpHUEHTAIMi, TO3UTHUBHBIX BHYTPEHHUX
yOeXAeHHUM, COOTBETCTBYIOUIMX TPAJAULIMOHHBIM LIEHHOCTSIM  POCCHIICKOro  0OOIIecTBa,
pacuIMpeHye XKU3HEHHOTO OIbITa U OMbITa JAEATEIbHOCTH B IMPOIECCE pearu3alld OCHOBHBIX
HAIPaBIICHUH BOCIIUTATEIFHOMN JICATCILHOCTH, B TOM YHCJIC B YACTH:

1) rpa:k1aHCcKOro BOCIIUTAHUS:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM MO3UIUU  OOYYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O YJIEeHa POCCUKCKOTO OOIIECTBA;

NPUHITHE TPATUIIMOHHBIX OOIICYEIOBEYCCKUX TYMAHUCTHYCCKHX M JEMOKPATHYCCKHIX
IICHHOCTEIA;

TOTOBHOCTb BECTH COBMECTHYIO NESTEIBHOCTh B HHTEpEcax TIpakJaHCKOTO OOIIecTBa,
y4acTBOBATh B CAMOYIPABICHUH B 00pa30BaTeIbHON OpraHU3allHH;

YMCHHE B3aWMOJICHCTBOBATh C COIMAIBHBIMH HWHCTUTYTAMH B COOTBETCTBHH C UX
(GYHKIUSMU ¥ Ha3HAUYCHUEM;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM NESTENbHOCTH;

2) NATPHOTHYECKOT0 BOCTIUTAHUS

c(OpMUPOBAHHOCTh POCCUMCKON I'paX/1aHCKON UIEHTUYHOCTH, TATPHOTU3MA;

[IEHHOCTHOE OTHOIIEHHWE K TOCYAApCTBEHHBIM CHMBOJAM, JOCTMDKCHUSM POCCHHCKUX
yu€HBIX B 007acTH (GU3UKU U TEXHUKU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

c(OpPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHYECKOTO ITOBEICHHS;

CIIOCOOHOCTH OICHMBATh CUTYAITUIO M NIPUHAMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M IIGHHOCTH, B TOM YHCIIE B IEATEILHOCTH yYEHOTO;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAYyIIETro;

4) 3¢TEeTHYECKOT0 BOCIIMTAHUS:

ACTETHYECKOE OTHOIICHHE K MHUPY, BKIIIOUasi 3CTETUKY HAyIHOTO TBOPYECTBA, MPUCYIIETO
¢du3nveckoil Hayke;

5) Tpy10BOT0 BOCIUTAHUS

UHTEpeC K pa3uuHbiM chepaM MpOoPeCcCHOHATBHOW JCSITEILHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (PU3MKOM W TEXHHWKOH, yMEHHE COBEpIIAaTh OCO3HAHHBIA BBIOOp Oymymiei
npodeccuu U peann30BbIBATE COOCTBEHHBIC KU3HEHHBIC TUTAHBI;

TOTOBHOCTh M CIIOCOOHOCTHh K 00pa3oBaHUIO M caMO00pa3oBaHUIO B o0jacTu (U3MKHU Ha
MPOTSKEHUH BCEU KU3HU,

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

c(OPMUPOBAHHOCTh JKOJIOTUYECKOW KYIBTYpBI, OCO3HAHHE TJI0OATBFHOTO XapakTepa
HKOJIOTUYECKUX MPOOIIeM;



MJJAHUPOBAHUE M OCYIIECTBIICHUE JCHCTBHII B OKPYXKAIOIIEH Cpele Ha OCHOBE 3HAHMS
LeJIeld YCTOMYMBOTO pa3BUTHUS YEJIOBEUECTBA;

pacHIMpEeHHe OMbITa JEATEIbHOCTH HSKOJIOTMYECKOW HAIpaBICHHOCTH Ha OCHOBE
UMEIOLINXCS 3HAHUN 10 (pusmKe;

7) IEHHOCTH HAYYHOr'0 MO3HAHUS:

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

OCO3HaHHE IIEHHOCTU HAYYHOH JIeATENbHOCTH, TOTOBHOCTh B IPOIECCe M3YUCHUS (PU3UKU
OCYLIECTBIISATh MPOEKTHYIO U UCCIIEN0BATENBCKYIO IESITEIbHOCTh NHANBUIyAJIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJbHbIE y4eOHbIe JeiicCTBUS
Ba3oBrble Jjornyeckue aeiicTBHA:

CaMOCTOSITENILHO (DOPMYJITMPOBaTh M aKTYyalU3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPENICTIATH 1SN JACSITSIIbHOCTH, 33]1aBaTh IMapaMeTPhl U KPUTEPUHU UX TIOCTHIKCHUS;

BBISIBIIATH 3aKOHOMEPHOCTH 1 IPOTUBOPEYHS B pacCCMaTPUBAEMBIX (DH3UUYECKUX SBIICHUSX;

pa3pabarbeIBaTh TUIAH PEHICHUS MPOOIEMBI ¢ YIETOM aHAIHM3a UMEIONIUXCS MaTePUATBHBIX
Y HEMaTepHAIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B JEATEILHOCTH, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB IENIAM,
OIICHUBATh PUCKH ITOCIICICTBHUI JICSITCIBHOCTH;

KOOPJIMHUPOBATh U BBINOJHATH PadOTy B YCIOBUAX pPEAIbHOT0, BUPTYAIbHOTO |
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BHBaTh KPEATUBHOE MBITIICHUE TPU PEIICHUH KU3HEHHBIX TTPOOJIeM.

ba3oBble uccienoBaTeabCKHe JeiiCTBHS .

BJIQ/IETh HAyYHOW TEPMUHOJIOTHEN, KIIOYEBBIMU TMOHATUSAMHU W MeToAamu (pu3mdeckoi
HAyKH;

BIIJICTh HABBIKAMH YYEOHO-HCCIIEOBATEIILCKON M MPOEKTHOM NEATETbHOCTH B OOJACTH
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TIOUCKY METOJOB PEeIIeHHs 3aa
bu3nYECKOro coAepKaHus, MPUMEHEHHUIO Pa3TUYHBIX METO/I0B TTO3HAHMS,

BIIAJICTh BHUJAMH JCSATEIHHOCTH IO TOJYYCHHIO HOBOTO 3HAHUS, €ro HHTEPIpEeTallvu,
npeoOpa3oBaHUI0 U TPUMEHEHUIO B PA3IMYHBIX Y4YEOHBIX CHUTYallUsIX, B TOM 4YHUCIE TMPHU
CO3aHUH YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJIATh NPUYMHHO-CIIEICTBEHHBIE CBSI3W M aKTyallM3UpOBATh 3aJady, BbIABUTATh
TUTIOTE3y €€ peIIeHUsl, HaXOJUTh apryMEHTHI JUIsl JOKa3aTelbCTBa CBOMX YTBEP)KICHHM,
3a/1aBaTh apaMeTPhl U KPUTEPHUH PEIICHUS;

aHAJIM3UPOBATh TMOJYYEHHbIE B XOJ€ pEUICHUs 3aJaud pe3yibTaTbl, KPUTHYECKH
OIICHUBATbH UX JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBHSIX;

CTaBUTh U (POPMYIHUPOBATH COOCTBEHHBIC 3aJaud B OOpPA30BATEIHHOM ACSITEIBHOCTU, B
TOM YHCJIC TIPU U3YICHUH (PU3HKH;

JaBaTh OLIEHKY HOBBIM CUTYAIUsM, OIIEHUBATh MPUOOPETEHHBIH OIBIT;

YMETh NMEPEHOCUTH 3HaHUS 10 (PU3HMKE B MPAKTHUECKYIO 00IaCTh KU3HEACITEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTei;

BBIJIBUTATh HOBBIC UJIEH, TIPEJIaraTh OPUTHHAIBHBIC TTOAXObI U PEIICHHUS;

CTaBUTH MPOOIEMBI U 33]1a4UH, TOMYCKAIOIINE ATbTepPHATHBHBIC PEIICHUS.



PatGora ¢ undopmaunmeii:

BJIaACTb HABLIKAMHU ITOJTYUYCHUA I/IH(bOpMaI_[I/II/I (bI/IBI/I‘IeCKOI‘O COACPpIKaHNA U3 MCTOYHHUKOB
pa3HBIX THUIIOB, CaMOCTOSITEIbBHO OCYIIECTBJISATh IIOMCK, aHAJMW3, CHUCTEMAaTHU3alUI0 U
MHTEPIIPETALNIO UH(POPMALIUK Pa3IMYHBIX BUAOB U (HOPM MPE/ICTABICHHUS,

OLICHUBATh JOCTOBEPHOCTH MH(OPMALIHH;

HCIIOJIB30BAaTh CpCACTBA I/IH(I)OpMaLII/IOHHbIX U KOMMYHHUKAIIHMOHHBIX TEXHOJIOTUHA B
pPCIICHUN KOTHUTHUBHBIX, KOMMYHHUWKATUBHBIX W OPraHU3allMOHHLIX 3aJad C CO6JIIOI[€HI/I€M
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30IaCHOCTH, TUTUEHBI, pecypcocOepekeH sl, MPaBOBbIX U
STUYECKUX HOPM, HOPM HUH(OPMALIMOHHON O€30MacCHOCTH;

CO3MaBaTh TEKCTHl (U3NYECKOTO COACPKAHWS B paslIudHbIX Qopmarax ¢ y4ETom
Ha3HAueHUs MWHPOPMALMU U LEJIEBOM ayAUTOpUH, BBIOMpAs ONTUMAIBHYIO (GOpPMY
MPEJICTABICHUS U BU3YaIH3AIIH.

KoMMmyHHnKaTHBHBbIE YHUBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUS:

OCYILIECTBIIATH OOIIEHUE HA YpoKaX (PU3UKHU U BO BHE-YPOUHOU JESATEIbHOCTH;

pacmo3HaBaTh MPEANOCHUTKA KOH(MIUKTHBIX CUTYaIllui U CMATYATh KOH(INKTHL;

pPa3BEPHYTO M JIOTMYHO M3J1ararb CBOK TOUKY 3pPEHHUSl C HCIOJb30BAHUEM SI3BIKOBBIX
CPEACTB;

[OHMMATh U UCMOJIb30BaTh IPEUMYLIECTBA KOMAaHIHOM U MHAMBUAYAJIbHON pabOTHI;

BBIOMpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBHIl C y4y€TOM OOIIMX HWHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0ro 4jeHa KOJIEKTUBA;

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHW30BbIBaTh M KOOPJIMHUPOBATH
JIEUCTBUA 1O €€ INOCTUKEHHIO: COCTAaBIATH IUIAH ACHUCTBUH, PaCIpElesATh POJIM C Yy4ETOM
MHEHUH Y4aCTHUKOB, 00CY>KIaTh pe3yJbTaThl COBMECTHOU pabOTHI;

OIICHMBATh KaYECTBO CBOETO BKJIAJa U KaXXAOT0 YYaCTHHKA KOMaHbl B OOLIUH pe3ylbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npejyiaraTb HOBbIE IPOEKTHI, OLIEHWBATh HAEU C MO3ULUH HOBU3HBI, OPUTMHAIBHOCTH,
MPaKTUYECKOW 3HAUUMOCTH;

OCYIIECTBIIAATh TO3UTHUBHOE CTPATETMYECKOE IIOBEIEHUE B pA3JIUYHBIX CHUTyalusXx,
HPOSBIISATH TBOPYECTBO U BOOOpAKEHUE, ObITH MHUIIMATHBHBIM.

PeryasituBHbIe yHHBepcaJbHbIe y4eOHbIE 1eiCTBUSA
Camoopranusanus:
CaMOCTOSITENIbHO OCYILECTBISATh MO3HABATENIbHYIO JESATENIBHOCTh B 00JacTu (PU3MKU U
ACTPOHOMHH, BBISIBIISITH IPOOJIEMBI, CTaBUTh U (POPMYJIMPOBATh COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIBHO COCTABJIATH IUIAH PELICHHUS PAcu€THBIX M KAYECTBEHHBIX 3a]ad, IUIaH
BBIMOJIHEHUS] MPAKTUYECKOH paboThl ¢ Y4ETOM HMEIOIIMXCS PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEAITOYTECHHI;
JTaBaTh OLIEHKY HOBBIM CUTYaI[UsIM;
pacuIMpsATh paMKH Y4eOHOTO IPeMETa Ha OCHOBE JIMUHBIX MPEANOUTEHUN;
JienaTh OCO3HAHHBIM BBIOOpP, apryMEHTHPOBATh €ro, Opath Ha ce0s OTBETCTBEHHOCTH 3a
pelieHue;
OILICHUBATh MPUOOPETEHHBIN OTIBIT;
CHOCOOCTBOBaTh (POPMHUPOBAHUIO U MPOSABICHHUIO JSPYAULIUU B 00JacTu (U3MKH,
MOCTOSIHHO IMOBBIIIATH CBOM 00pa3oBaTeIbHBIN U KyJIbTYpPHBIN YPOBEHb.
CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJJIEKT:



JlaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJIBTATOB LENAM;

BJIQJICTh HAaBBIKAMH TO3HABATEIBHON pe(ICKCUU KaK OCO3HAHUSI COBEPIIACMBIX JICHCTBHIA
Y MBICIIUTEIIbHBIX IPOIIECCOB, UX PE3YJIBTATOB U OCHOBAHUM;

UCIOJIb30BaTh MPUEMBI pedIeKCHH JIJIs OLIEHKU CUTYyalluH, BBIOOpA BEPHOTO PELICHHUS;

YMETh OLICHUBATH PUCKH U CBOEBPEMEHHO IPUHUMATH PEIICHUS 110 UX CHUKEHHUIO;

MIPUHUMATh MOTHUBBI U apTYMEHTBI IPYTUX MPU AHAIU3E PE3YJIbTATOB AEATEIbHOCTH;

MPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

[IPUHUMATh MOTUBBI U apIyMEHTBI APYTUX MIPU aHAIU3€ PE3YJIBTATOB JEATEIbHOCTH;

MpU3HABaTh CBOE MPABO U MIPABO APYTUX HA OMIUOKH.

B nporiecce qocTHREHHS THIHOCTHBIX PE3yIbTATOB OCBOCHHSI IIPOTPAMMBI TT0 PU3UKE IS
YPOBHSI CpeAHero oOIiero o0pa3oBaHus y OOyUYaOIIUXCS COBEPIICHCTBYETCS SMOIMOHAIbHBIN
UHTEJJIEKT, MPEANoaraonuil chopMUPOBaHHOCTD:

CaMOCO3HAHUS, BKJIFOYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE AMOIMOHAIBHOE COCTOSIHUE,
BUJICTHh HANIPABJICHHSI PA3BUTHS COOCTBEHHOM SMOIMOHATIBHON Cepbl, ObITh YBEPEHHBIM B ce0e;

CaMOpETyJIMPOBaHUS, BKJIFOYAIOIIETO CaMOKOHTPOJIb, yMEHUE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJIEHUE, CIOCOOHOCTh aJaNTHPOBATHCS K HSMOIMOHAIBHBIM
WU3MEHEHUSIM U TIPOSIBIISTH THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEN MOTHBALIMM, BKJIIOYAOLIECH CTPEMJICHUE K JOCTHMKEHHUIO €M MU YCIEXY,
ONTUMU3M, UHULIMATUBHOCTb, YMEHHUE JEHCTBOBATh UCXO/s U3 CBOMX BO3MOKHOCTEH;

SMIATHH, BKIIOYAIONIEH CIOCOOHOCTh MOHMMATh AMOLMOHAIBHOE COCTOSHHUE APYTUX,
YUUTBIBATH €T0 MPH OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U CONEPESIKUBAHUIO;

COIIMAIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH BBICTPAWBATh OTHOIICHUS C APYTHMHU
JIOJIbMU, 3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3peaTh KOHGIUKTHL.

MHNPEAMETHBIE PE3YJIbTATHBI

K xonny oOyuenus B 10 kJacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE JOJIKHBI
oTpaxaTb cHOPMHUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:

JEMOHCTPHUPOBATh Ha MPUMEPAX polib U MeCTO (U3UKH B (OPMUPOBAHUU COBPEMEHHOU
Hay4YHOM KapTUHBI MHPA, B Pa3BUTUU COBPEMEHHON TEXHUKH U TE€XHOJOTHUM, B MPAKTUUYECKOU
JNeITEeIILHOCTH JIFOIEH;

YUYUTHIBATh TPAHUIIBl TPUMEHEHHUS M3YyYEHHBIX (U3UYECKUX MOJENe: MaTepHualbHas
TOYKa, MHEepIHalbHas cucTeMa OTcuéra, aOCOJIIOTHO TBEPJOE TENO, UACANbHBIM ra3, MoJenu
CTPOEHHUSI Ta30B, KUJIKOCTEH M TBEPABIX TEJ, TOUCUHBIH AIEKTPUUECKUH 3aps] NpH pelICHUU
buznyeckux 3aaay;

pacrio3HaBaTh (U3MYECKHE SBIEHUs (ITPOLECCh) M OOBSCHATH MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYISIPHO-KUHETUYECKON TEOpUM CTPOEHUS BEIIECTBA M AJIEKTPOJMHAMUKHU:
pPaBHOMEpPHOE U PAaBHOYCKOPEHHOE MPSMOJMHEHHOE MBI)KEHHE, CBOOOJHOE NaJeHue Tell,
JIBIDKCHUE TI0O OKPY)KHOCTH, WHEpPIHMs, B3aumMojeicTBue Teil, auddy3us, OpoyHOBCKOE
JBUKEHHE, CTPOCHHE XUAKOCTEH M TBEPABIX TeJ, U3MEHEHHE 00bEMa TeJl NMpH HarpeBaHUU
(oxJ1axIeHUN ), TETJIOBOE PAaBHOBECHUE, MCMIApPEHUE, KOHICHCAIUS, IIABJICHHE, KPUCTAILIH3AIHS,
KHUIIEHUE, BIXKHOCTh BO3/1yXa, MOBBIIIEHUE JABJICHUS ra3a MpU €ro HarpeBaHUU B 3aKPBHITOM
cocyzie, CBA3b MEXIYy IapaMeTpamMH COCTOSIHMSI ra3a B H30Mpoleccax, 3JIEKTpU3alus Tell,
B3aUMO/ICHCTBUE 3aPSAI0B;



ONKCHIBATh MEXaHMYECKOE JBI)KEHUE, UCHOJb3ys (M3MYECKHE BETUYMHBI: KOOpAMHATA,
yTh, TIEPEMEIEHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHUjla, UMITYJIbC Telld, KHHETHYeCKast
SHEPrus, NOTEHIMAJbHAs HSHEPrHs, MeXaHudeckas padoTa, MeXaHHMYECKass MOUIHOCTH;, IpHU
ONKMCAHUM TPABUIBHO TPAKTOBaTh (DU3MUECKUH CMBICH HCHOJb3YEMbIX BEIMYMH, HX
0003HaYeHHsI U €IMHUIIbI, HAXOAUTH (POPMYIIbI, CBA3BIBAIONINE TaHHYIO (PU3NYECKYIO BEITUUYHUHY
C IPYTUMU BEIIMYUHAMU;

ONHKCBHIBATh W3YyUYCHHBIC TEIUIOBBIE CBOWCTBA TEN M TEIUIOBBIC SIBJICHHUS, HCIIOJIbB3YS
¢dusznyeckue BEIMYMHBI: JaBIIEHUE Ta3a, TeMIlepaTrypa, CpEeAHssl KUHETHYecKas HSHeprus
XA0TUYECKOTO JIBIXKEHUS MOJIEKYJ, CpeJHEKBaJpaTHyHasi CKOPOCTb MOJEKYJ, KOJIUYECTBO
TEIUIOTHI, BHYTPEHHsSI dHEprusi, pabora rasza, KOd(QQHUIMEHT MOJE3HOrO JEHCTBUS TEIIOBOTO
JBUTATEIS; TIPH OMUCAHUH MPABUIIHLHO TPAKTOBATH (PH3UUYECKHUI CMBICI UCIIOJIb3yEeMbIX BEITUYHH,
uX O00O3HAYEHWS M EIAUHHIIBI, HAXOIUTh (POPMYJIBI, CBS3bIBAIOIINE HAHHYIO (U3HUECKYIO
BEJIMUMHY C APYTUMHU BETUYUHAM;

OIKCBHIBATh M3YYEHHBIE JJCKTPUUYECKHE CBOMCTBA BELIECTBA M DJICKTPUUYECCKHE SIBICHUS
(mpouiecchl), UCHONIB3YS (PU3NYECKUE BEIMYUHBL AJIEKTPUUYECKUHN 3apsill, 3JIEKTPUUYECKOE IOJIE,
HANpPsDKEHHOCTh TIOJIS,, MOTEHIIMAal, PAa3sHOCTh MOTEHIMANOB; TPU OIWCAHUU MPABUIBHO
TPaKTOBAaTh (PUIUYECKUI CMBICI HCIIOJNBb3yEMbIX BEIUYHH, WX OOO3HAUEHUS W EIUHHIIBI;
YKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (DM3UYECKYIO BEJIMYMUHY C JPYTHMH BETUYHHAMU;

aHAM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBICHUS, UCHONB3yd (DU3MYECKHE 3aKOHBI U
MNPUHLMIBL: 3aKOH BcemupHoro tarotenus, |, |l u Ill 3akonsr HpioTOHa, 3aKOH coXpaHEHUs
MEXaHUYECKOM SHEPruu, 3aKOH COXPaHEHHs UMITYJbCa, MPUHIUI CYNEPIIO3ULIUN CHJI, TIPUHIUIT
PaBHOIIPAaBHS MHEPIHATIBHBIX CUCTEM OTCUETA, MOJIEKYJISPHO-KHHETHIECKYIO TEOPUIO CTPOCHUS
BEIIIECTBA, Ta30BbI€ 3aKOHBI, CBA3b CPEAHEH KWHETHYECKOW SHEPTHH TEIJIOBOTO BM)KCHUS
MOJIEKYJI C aOCOJIOTHOM TeMIepaTypoil, MEepBbIil 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHUS
JNIEKTPUYECKOTO 3apsiia, 3akoH KylloHa, mpu 3TOM pas3inyaTh CIOBECHYIO (HDOPMYITHPOBKY
3aKOHA, €ro MaTEMAaTUYECKOE BBIPAKEHUE U YCIOBUS (TpaHULlbl, 001aCTH) IPUMEHUMOCTH;

OOBSACHATH OCHOBHBIC MPUHITUIIBI ICHCTBUS MAIlIWH, TPHOOPOB U TEXHUICCKUX YCTPOMCTB;
pa3ianyaTh yCIOBHS UX 0€30MaCHOTO MCIIOIb30BAHUS B IOBCEAHEBHON KHU3HU;

BBITIOJHATh JKCIEPUMEHTHI MO HCCIIEOBAHUIO (PU3UYECKUX SBIEHUN M TPOILIECCOB C
UCTIOJIb30BAHUEM TPSMBIX W KOCBCHHBIX HW3MEpPEHWH, TMpH OSTOM  (HOpPMYIHpPOBATH
npoOnemMy/3ajady W TUIOTE3y y4yeOHOro OKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEJIOKEHHOTO 000PYAOBaHUS, TPOBOAUTD OMBIT M POPMYIUPOBATH BHIBOIBI;

OCYIIECTBIISITh TPSMbIE U KOCBEHHBIE H3MEpeHHs] (PU3MYECKHX BEIWYMH, TPH ITOM
BBIOMPATh ONTHMAJBHBIN CIIOCOO W3MEPEHUs] M HWCIOJIh30BATh HM3BECTHBIE METOABI OIEHKH
MIOTPELIHOCTEN H3MEPEHU;

UCCIIEIOBaTh 3aBUCUMOCTH MEXIy (HU3NYECKUMHU BeIMUYMHAMU C HCIOJIb30BaHUEM
OpsIMBIX  U3MEPEHH, MPH 3ITOM KOHCTPYHUPOBAaTh YCTaHOBKY, (DUKCHpPOBATh pPE3YyIbTAaThI
MOJTYYEHHOW 3aBUCUMOCTH (PH3UYECCKUX BEIWYMH B BUJIC TAOIHI] M TpadUKOB, JEJIaTh BBIBOJIBI
0 pe3yJibTaTaM UCCIIEI0BaHNUS;

coOnrofaTh mpaBuiaa O€30MacHOrO TPyAa MPH TMPOBEACHUM HCCIENOBAaHUN B paMKax
y4eOHOTO OSKCIEPUMEHTa, Y4eOHO-HUCCIEI0BATEIbCKOM UM  IMPOEKTHOW JEATENbHOCTH C
MCIIOJIb30BaHUEM U3MEPUTETIbHBIX YCTPONCTB U TJaOOPaTOpHOro 000pyI0BaHUS;

pemate pacu€THbIe 3aJa4d C SIBHO 3a/laHHOM (U3NYECKOW MOENbI0, HCIOJIb3YS
dbuznyecKkre 3aKOHBI ¥ IPUHIIUIIBI, HA OCHOBE aHallM3a yCJIOBHSI 33/1a4d BEIOUPATh (PUZNUYECKYIO
MOJIeIb, BBIACNATh (PU3NYECKUE BEIMYMHBI W (QOPMYIbl, HEOOXOIUMbIe s e€ peleHus,
TIPOBOJIUTH PACUYETHI U OIIEHUBATh PEATLHOCTH MOYYSHHOTO 3HAUSHHST (PU3MYECKON BETMIHHEI,



pelaTh KayecTBEHHBIE 3a/ayM: BBICTPAMBATH JIOTMYECKH HEMPOTHBOPEYMBYIO LIEMIOUKY
paccyXIeHU ¢ OOPOi Ha N3yUEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3HUECKUE SIBIICHHUS;

UCTOJB30BaTh MPH PEUICHHH Y4EeOHBIX 3a7ad COBPEMEHHbIE HH(OPMAIIMOHHBIE
TEXHOJIOTUM [UI IIOMCKA, CTPYKTYPUPOBAaHUS, MHTEPIpPETAlMM U IPEJICTAaBICHUs y4yeOHOU u
HAY4YHO-TIOMYJISIpHOH HMH(OpMaluy, NOJYYEHHOM W3 PA3JIMYHBIX HMCTOYHHKOB, KPUTHYECKU
aHAJM3UPOBAThH MOJTy4aeMylo HHPOPMAIIUIO;

NPUBOAUTH MPUMEPHI BKJIAJa POCCHICKUX M 3apyOEkKHBIX YUEHBIX-(H3UKOB B Pa3BUTHE
HayKH, 00bACHEHHE IPOLIECCOB OKPYXKAIOIIET0 MUPa, B Pa3BUTHE TEXHUKH U TEXHOJIOTHH;

UCIOJIb30BaTh TEOPETHUYECKUE 3HAHUSA 1O (HU3UKE B IOBCEIHEBHOW JKU3HHU IS
oOecrieyeHns 6€30MACHOCTH MPH OOpAIEHUHU C TPHOOpAMH U TEXHUUECKUMH YCTPOHCTBAMH, JJIS
COXpPaHEHHS 3I0POBbsI U COOIIOJICHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKPYXKAIOIIEH cpere;

paboTaTh B IpyIIIE C BHIIOJHEHUEM PA3IMUHBIX COLMANIBHBIX POJIEH, IIIaHUPOBATh paboTy
IpyNIbl, palMOHAIBHO paclpelneNniarTh O0O0A3aHHOCTH U IUIAHUPOBaTh JIEATEIIBHOCTh B
HECTaHJAPTHBIX CUTYalMUsIX, aJIeKBaTHO OLIEHWBATh BKJIAJ KaXJIOr0 M3 YYaCTHUKOB T'PYIIIbI B
pelIeHNne paccMaTpUBAaEMON ITPOOIIEMBI.

K xonny oOyuenust B 11 kiacce npeaMeTHble pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHbI
oTpakaTb C(HOPMUPOBAHHOCTH y O0YUAIOIIUXCS YMEHHUI:

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

YUUTBIBATh TPAHMULIBI TPUMEHEHUS HW3YYEHHBIX (U3UUYECKUX MOJENe: TO4YeUyHbIH
AIIEKTPUYECKUI 3apsijl, Jyd CBETa, TOYEUYHBIH HCTOYHUK CBETa, fAEpHAs MOJEIb aToMa,
HYKJIOHHAs1 MOJIEJIb @aTOMHOTIO /Ipa MPH pelIeHnH (PU3HUECKUX 3a7ay;

pacrio3HaBaTh (pU3MYECKUE SBJIEHUS (IIPOLECChl) U OOBACHATH UX HAa OCHOBE 3aKOHOB
3JIEKTPOJMHAMUKY U KBAHTOBOW (PU3MKH: 3JIEKTpUYECKas NMPOBOAMMOCTb, TEIUIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKA, B3aUMOJCHCTBHE MAarHUTOB, 3JEKTPOMAarHUTHAs
UHAYKINS, JAEWCTBHE MarHUTHOTO IOJII Ha MPOBOAHMK C TOKOM M JBWXKYLIMICS 3apsan,
3JIEKTPOMAarHUTHbBIE KOJIEOaHUS ¥ BOJIHBI, IPSIMOJIMHEHHOE pacpoCTpaHEHUE CBETa, OTPAKEHHE,
npejomieHue, uHTepdepeHuus, Iudpakuus W TOJsApU3alus CBeTa, JAUCHEpCUs CBeTa,
dotoanexkrpuueckuii 3¢pdext (PpororddexT), cBeToBOE NaBiieHrHe, BOZHUKHOBEHUE JIMHEWYATOTO
CIIEKTpa aToMa BOJI0pO/Jia, €ECTECTBEHHAs! U CKYCCTBEHHAsl PaInOaKTUBHOCTD;

OIKCBHIBATh M3YYEHHBIE CBOMCTBA BeEIECTBA (DJIEKTPUUYECKHE, MAarHUTHBIE, ONTHYECKHUE,
AIIEKTPUUYECKYIO MPOBOAMMOCTb PA3IUYHBIX CpPel) M AJIEKTPOMArHUTHBIE SIBJICHHUS (IIPOLECCHI),
UCIONB3YSl (U3NYECKUE BEIMYMHBL: JJIEKTPUYECKUN 3apsijl, CWIa TOKa, 3JIEKTPUUECKOoe
HaNpsDKEHUE, 3JIEKTPUUECKOE COITPOTUBIIEHUE, PA3HOCTh MOTEHIMAIIOB, 3JIEKTPOABMKYIIAs CHUIIA,
paboTa TOKa, MHIYKIMS MarHUTHOrO MoJis, cuia Ammepa, cwia JlopeHua, MHIYKTMBHOCTb
KaTyUIKH, SHEPrHs 3JIEKTPUYECKOI0 M MAarHUTHOTO TOJEH, MepHoA W 4YacToTa KosieOaHud B
Kos1e0aTeIbHOM KOHTYpE, 3apsij U Cujla TOKa B MPOIECCe TAPMOHUYECKUX AJIEKTPOMArHUTHBIX
KosneOaHui, (HOKyCHOE pacCTOSHHE M ONTHYECKas CHUJla JIMH3bI, MPHU ONHUCAHWUU IMPABUIBHO
TPAaKTOBaTh (PU3MUECKUM CMBICT MCIOJIB3YEMbIX BEIMYUH, HUX OO0O03HAUEHUS M €IMHMIIBI,
yKa3bIBaTh ()OPMYJIbI, CBA3BIBAIOIINE JAHHYIO (DU3UUYECKYIO BEIUYHHY C APYTUMH BETHUYUHAMU;

ONKCHIBATh M3yYCHHBbIE KBAHTOBBIE SBJICHHUS W MPOIECCHI, MCIONb3Yysd (U3HUECKUE
BEJIMUMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M YacTOTa CBETa, SHEPrus U
UMIynbc (OTOHA, TMEPHOJ IMoJypaclaja, SHEpPrus CBS3M AaTOMHBIX sJiep, HpPU ONMUCAHUHU
NPaBUIbHO TPAKTOBaTh (PU3UYECKUH CMBICI MCIIOJIB3YeMbIX BEJIMYMH, UX O0O3HAUEHUS U



€VHMIIBI, YKa3bIBaTh (OPMYJIbI, CBSI3bIBAIOLINE NAaHHYIO (DU3MUECKYIO BEIMYUHY C JIPYTUMH
BEJIMYMHAMU, BBIYUCIISTH 3HAUCHUE (PU3HUUECKON BEITUYHHBI;

aHATM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBICHUS, UCIONB3ysd (DU3MUECKHE 3aKOHBI U
OpUHLIMIBL: 3akoH OMa, 3aKOHBI TIOCJENOBAaTEIbHOIO U MMapajlieIbHOTO COEIMHEHUs
NPOBOAHUKOB, 3akoH JDkoyns—JleHna, 3akoH AJEKTPOMAarHUTHOM HMHAYKIUH, 3aKOH
OPSAMOJIMHEHHOTO PACIpPOCTPAHEHHUSI CBETA, 3aKOHBI OTPAKEHHUS CBETA, 3aKOHBI NMPEIOMIICHUS
CBETa, ypaBHeHHME OWHIITEHHa Uit (oTodddeKrTa, 3aKOH COXPAHEHHS SHEPTHH, 3aKOH
COXpaHEHMSI HMITYJIbCA, 3aKOH COXpPaHEHMsI DJEKTPUUECKOIro 3apsiia, 3aKOH COXpPaHEHHS
MaccoBOI'0 4YHCIa, MOCTyJaThl bopa, 3aKOH pPaauOaKTUBHOTO pacmajaa, MpU 3TOM pa3inyaTh
CJIOBECHYIO (DOPMYIHMPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOE BBIPAKEHUE W YCIIOBHS (TPaHUIIBL,
00jacT) NPUMEHUMOCTH;

OTIpe/IeIIATh HAaIpaBJICHWE BEKTOpAa MHIYKIUU MArHUTHOTO TOJS MPOBOJAHHUKA C TOKOM,
cuiibl Amriepa u cuiibl Jlopenia;

CTPOMTH M ONKCHIBATh N300pakeHHE, CO3/1aBAEMOE TNIOCKUM 3€PKAJIOM, TOHKOH JTIMH30M;

BBITOJIHATh OKCIIEPUMEHTHI IO HWCCIEAOBAHUIO (DU3MUYECKUX SBJICHUH W TIPOLECCOB C
UCIIONIb30BAaHMEM TMPSAMBIX U KOCBEHHBIX HW3MEpEHHil: mpu d5ToM  (popMynHpoBaTh
npobiieMy/3ajauy W TUNOTE3y Y4YeOHOTrO OKCIEPUMEHTa, COOMpaTh YCTaHOBKY W3
IPEIOKEHHOTO 000PYAOBaHUS, TPOBOIUTH ONBIT U (HOPMYITHPOBATH BHIBOBI;

OCYIIECTBIISITh TPSIMBIE W KOCBEHHBIE H3MEPEHUs (PHU3MUECKUX BEIWYHH, NPH STOM
BBIOMpATh ONTUMANIBHBIN CIOCO0 W3MEPEHUS M HCIOJb30BaTh W3BECTHBIE METOIbl OIIEHKHU
MOTPEIIHOCTEeN U3MEPEHHIA;

HCCIIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BEJIMYHH C MCIIOJIb30BAHUEM IMPSIMBIX U3MEPEHUI:
IpYU 5TOM KOHCTPYHMPOBATh YCTAHOBKY, (PMKCHPOBATh PE3yNIbTAThl MOIYYCHHOW 3aBUCHMOCTH
buznyecKkux BENMWYMH B BHAE TaOMUIl M TrpaduKoB, JeiaTh BBIBOABI MO pe3yabTaTaMm
UCCJICJIOBAHMUS,

coOnronarh mnpaBuia O€30IaCHOIO TpyAa IMPU NPOBEACHUM HCCIEIOBAaHUN B paMKax
y4eOHOrO0 JKCIIEpUMEHTa, Y4YE€OHO-UCCIIENOBATENIbCKOM M TMPOEKTHOW JESATENIbHOCTH C
UCIOJIb30BAaHUEM U3MEPHUTENIBHBIX YCTPOMCTB U 1TaOOPaTOPHOr0 000PYAOBaHUS;

pewmiatb pacy€THble 3aJaud C SIBHO 3aJaHHOM (U3MUECKOW MOJIENbI0, HCIONb3YS
¢u3nveckre 3aKOHBI ¥ IPUHITUITBI, HA OCHOBE aHaJM3a YCIOBHS 33a4 BHIOMPATh (PU3HUECKYIO
MOJIENIb, BBIACIATh (U3NYECKHE BEIMYUHBI U (OPMYIBI, HEOOXOIMMBIE Uil €€ peleHHs,
POBOJUTH PACUYETHI U OLIEHUBATh PEATbHOCTH MOJyYEHHOTO 3HaUeHHsI (PU3MYEeCKOi BEIMUHHBI,

pelaTh KayecTBEHHBIE 3a/1a4M: BBICTPAMBATh JIOTUYECKU HEMPOTHBOPEUMBYIO ILIETIOUKY
pacCyXJIeHHI ¢ OMOpo Ha U3YUCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKUE SIBIICHUS;

UCTIONIB30BaTh TPH PEUICHWH YYeOHBIX 3a7ad  COBpPEMEHHbIE HH(OPMAIIMOHHBIE
TEXHOJIOTUM JUIS TIOMCKA, CTPYKTYPUPOBAaHUS, MHTEPIpPETAlMM U IPEJCTaBICHUsS y4yeOHOU u
HAYYHO-TIOMYJISIpHONH HMH(OpMauy, MOIYYEHHOM U3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHAJIM3UPOBATH MOJIyYaeMyro HH(OpMaIINIO;

OOBSICHATH TIPUHITUITHI IEHCTBHS MAIIWH, IPUOOPOB M TEXHUIECKUX YCTPOWUCTB, pa3InyaTh
yCIIOBHA UX 0€30M1acCHOTO MCII0JIb30BAaHMS B TOBCEJHEBHOM JKU3HU;

IPUBOJUTH NMPHUMEPHI BKJIAJa POCCHUICKUX M 3apyOeKHBIX YyUEHBIX-(HU3UKOB B pa3BUTHE
HayKH, B 00BSCHEHHE TIPOIIECCOB OKPYKAIOIIETO MHUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCTIONIB30BaTh TEOPETHUECKUE 3HAHUS 1O (HU3UKE B TOBCEIHEBHOW JKU3HH IS
oOecrieyeHns 6€30MAaCHOCTH MU 00paIIeHUH C TPHUOOpaMH U TEXHUUECKUMH YCTPOHCTBAMH, IS
COXpPaHEHHMs 3/I0POBbsI U COOIIOZICHNS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKPYXKAIOLIEH cpefe;



paboTaTh B TpyIIIE C BHITIOJHEHUEM Pa3IMYHBIX COLUANBHBIX POJIeH, TUIaHUPOBATh paboTy
TPYMNIbI, palMOHAIBHO paclpeneNniarTh O0O0f3aHHOCTH W IUIAHUPOBATh JICATENBHOCTH B
HECTaHJAPTHBIX CUTYalMsIX, aJIeKBaTHO OLIEHMBATH BKJIAJ Ka)KAOrO M3 YYaCTHUKOB IPYyNIbl B
peleHre paccMaTpuBaeMoOi IPOOIEMBI.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Konrpouabnsie IIpakrnyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThbI
pecypchl
Paznen 1. PU3UKA U METO/IbIl HAYUYHOI'O ITO3HAHUSA
11 ®u3uKa 1 METOAbl HAYYHOI'O MO3HAHUS 2 bubmmoreia LIOK
' AR HAYE https://m.edsoo.ru/7f41bf72
Htoro no paznemny 2
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 Kuiemariica > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2 7
Aluaiica https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXPAHEHUS B MEXaHUKE 6 1 1 bubmorexa LIOK
' P https://m.edsoo.ru/7f41bf72
Hroro mo pazueny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubnuotexa [JOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
2 1 1
3 Octosel TEPMOITHAMHIH 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHHSI BEILIECTBA. 5 bubnuorexa [IOK
' da30BbIC IEPEXO/IBI https://m.edsoo.ru/7f41bf72



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

Hroro no pazneny

Paznea 4. JIEKTPOJAUHAMUKA

24

bubmuoreka [JOK
41 eKTpOCTaTIR 10 https://m.eds00.ru/7f41bf72
42 [TocTosHHBIN 25IeKTpUYECKUi TOK. TOKH B 12 bubmuorexa [JOK
' pasIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



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

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM (undposbie)
Ne n/m Konrpoasusie IIpakruueckue
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. JIEKTPOJAUHAMUKA
MaruauTtHoe nojie. DJIeKTpOMarHUTHasI bubmumorexa [IOK
1.1 11 1 3
VHTKIUS https://m.edsoo.ru/7f41c97c
Htoro no paznemny 11
Pa3nen 2. KOJIEBAHUSA U BOJTHBI
51 MexaHn4yecKkHe U dJIEKTPOMArHUTHBIE 9 1 bubnnorexa [HOK
' KOJICOaHUsI https://m.edsoo.ru/7f41c97c
59 MexaHn4yecKkHe U dJIEKTPOMArHUTHBIE 5 1 bubnnorexa [HOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
2.3 10 3
Onriica https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

31 OCHOBHI CTIEITUATTBHON TEOPUHU 4 1 bubnuotexa [JOK
' OTHOCHUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 4
Pasznen 4. KBAHTOBAS ®U3UKA
4.1 JIeMEHTHI KBAHTOBOU OIITHUKU 6 bubmorexa [IOK
' https://m.edsoo.ru/7f41c97c
4.2 Ctpoenue aToma 4 bubnnorexa [JOK



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

https://m.edsoo.ru/7f41c97¢c

4.3 ATOMHOE AP0 5

Hroro no pazgeny 15

Paznen 5. JIEMEHTBI ACTPOHOMMUU U ACTPOPU3NKHU

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97¢c

5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPHU3IUKU 7

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

Htoro no pazneny 7

Paznesn 6. OBOBIIAIOIIEE TIOBTOPEHUE

bubmuorexa [JOK
6.1 600 4
Ofodwaiolee noTopetie https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
PesepBHOE Bpems 3

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne Koanyecrso yacos Nara D1eKTpoHHbIe HUPPOBLIE
Tema ypoxa Kontposabubie  IIpakTuueckue oGpa3soBaTeJbHbIe
n/n Bceero H3Y4YeHH S
padoTbI padoThbI pecypchl

1 ®dusuka — Hayka o npupoje. Hayunsie 1 bubmuorexa [IOK
METOJIbI TIO3HAHHS OKPYKAIOIIET0 MUPA https://m.edsoo.ru/ff0c32e2
Ponb u MecTo pusuku B

5 (dbopMUPOBAHUU COBPEMEHHOM HAYYHOU 1 bubanoreka [JOK
KapTHHBI MUPA, B IPAKTHYECKOU https://m.edsoo.ru/ff0c33e6
JESITENIbHOCTH JIIOJIeH
MexaHuueckoe IBUKEHHE.

3 OTHOCHUTENBHOCTh MEXAaHUYECKOTO 1 bubmuoreka [{OK
nerkenus. [lepeMerenue, CKOpOCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHUe

4 PaBHOMepHOE npsAMONMHENHOE 1 bubmmnoreka HOK
TBHKEHHE https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE MTpsIMOTIUHEITHOE 1 bubmmnoreka HOK
JIBHKECHHE https://m.edsoo.ru/ff0c372e

6 CBoOoniHOe majeHue. Y CKopeHue 1 bubnmnorexa [JOK
CBOOOIHOTO MagCHUS https://m.edsoo.ru/ff0c39cc

7 KpusonmueliHoe nBuxkenue. J[BrmxeHue 1 bubmmnoreka HOK
MaTepHaIbHON TOUKH 10 OKPY>KHOCTH https://m.edsoo.ru/ff0c3ada
[Tpunimn otHOCUTENBRHOCTH ["anues.

8 Hﬁep;lHaHBHBIe CHCTEMBI OTCYETA. 1 bubmorexa LIOK

. https://m.edsoo.ru/ff0c3be8
ITepBeriit 3akoH HproToHA
9 Macca tena. Cuia. [lpuHnun 1 bubmuoteka [IOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8

cynepnosuiuu cuil. Bropoit 3akox
HproTtoHa 1 MaTepranbHON TOUKH

https://m.edsoo.ru/ffO0c3be8

Tperunii 3akoH HproToHA 1151

bubnunorexa LIOK

10 MaTepualIbHBIX TOYCK https://m.edsoo.ru/ff0c3be8
3aKoH BCEMUPHOTO TsAroreHus. Cua

11 TSDKECTH. HCII))BaH KOCMHYECKast bubmmorexa LIOK

https://m.edsoo.ru/ff0c3d00
CKOpPOCTh
bu6nmoreka [IOK

12 Cuna ynpyrocru. 3akoH I'yka. Bec tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koapduumenrt tpenus.

13 Cuna ZﬁHpOTHBHCI({bI/I(l:I ;Ipn IIBI/IE(GHI/II/I bubmorexa LIOK

https://m.edsoo.ru/ff0c3f76
TeNa B XKUAKOCTU WJIM rase
[TocTynaTensHOE U BpallaTeIbHOE

14 JBUKEHHE a0COIOTHO TBEPAOIO TeEA. Bbu6moteka [JOK
MowmeHT cuitbl. [Tnedo cuitbl. Y cnoBust https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TEJIA
HMitynbsc MaTepUabHON TOUYKH,

15 CHCTEMBI MaTepHATIbHBIX TOUEK. bubmuoteka [IOK
Wmmynbe cuitbl. 3aKOH COXpaHEHHS https://m.edsoo.ru/ff0c43d6
uMmnyiabsca. PeakTuBHOE JBUKEHME
PaboTa 1 MOLTHOCTH CHITBI.

16 Kunerndeckas 3Heprusi MaTepuaabHON bubmuoreka [IOK
tTouku. Teopema 00 U3MEHEHHUU https://m.edsoo.ru/ff0c4502
KMHETUYECKON SHEPruu
[TorennuanpHas SHEPTHsL.

17 [ToreHunanpHas SHEPIUs yupyro bubmuorexa [JOK

ne(pOpMHUPOBAHHON MPY>KUHBI.
[TorennmaneHast SHEprys Tesa BOIU3U

https://m.edsoo.ru/ff0c461a



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a

MOBEPXHOCTU 3eMIIH

18

[ToTeHMaNbHBIC U HETIOTCHIIUAIBHBIC
cuitbl. CBsA3b paboThI
HETOTEHIUAIBHBIX CHJI C U3MEHEHHEM
MEXaHUYECKON SHEPTHU CHCTEMBI Tell.
3aK0H COXpaHEHUsI MEXaHUYECKOM
SHEPrUU

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

19

JlaboparopHas pabota «lccrnenoBanue
CBsA3U pa6OTI)I CHJIbI C UBMCHCHUEM
MEXaHUYECKOM PHEPIHUHU Tejla Ha
pUMEpPE PACTSHKEHUS PE3UHOBOTO
KIyTay

20

21

22

23

KonTtponsHast pabora o Teme
«Kunemaruka. JluHamuka. 3aKOHBI
COXpaHEHHUS B MEXaHUKE)

OCHOBHBIE TIOJIOKEHUS MOJIEKYIISIPHO-
KMHETUYECKON Teopuu. bpoyHOoBCKOe
neuxenue. Audpoysus

Xapaxkrep JABUKECHUS U
B3aUMOJCUCTBHS YACTHUI] BEILIECTBA.
Mogenu cTpoeHus ra3oB, KUIAKOCTEN U
TBEPIBIX TEI

Macca MOJICKYII. Komnuectro
BemecTBa. IlocTossHHAs ABora,upo

bubnunoreka LIOK
https://m.edsoo.ru/ffO0c4b74

bubnuoreka [{OK
https://m.edsoo.ru/ffOc4dc?

24

Tennosoe paBHOBecue. TeMmiepaTypa u
e€ u3mepenue. lllkana remneparyp
enbcus

25

Wneanpuerii raz 8 MKT. OcHOoBHOE

bu6nunorexa LIOK



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

ypaBHeHue MKT

https://m.edsoo.ru/ffOc4fde

AOGcomoTHas TeMieparypa Kak Mepa
CpEeHEW KMHETUYECKON SHEPTUun

bubnunorexa LIOK

26 JIBIDKCHHUSI MOJICKYJI. Y paBHCHUE https://m.edsoo.ru/ff0c511e
MenaeneeBa-Knanelipona
27 3akoH JlanbToHa. ["a30BbIC 3aKOHBI
JlaboparopHuas pabota «lccrnenoBanue
28 3aBUCUMOCTH MEXIy TTapaMeTpaMu
COCTOSTHUS Pa3peKEHHOTO Ta3ay
29 H3onponecchl B ACATBHOM ra3e U X Bu6moteka [JOK
rpadguyeckoe mpeacTaBlicHHE https://m.edsoo.ru/ff0c570e
BuyTtpennss sueprus
TEPMOJMHAMHYECKON CHCTEMBI U
30 crocoOrlI e€ n3menenns. KonmmdecTBo bubnunoreka LIOK
TEIJIOTHI ¥ paboTa. BHyTpeHH s https://m.edsoo.ru/ff0c5952
DHEPTHUsI OJTHOATOMHOTO UICATHHOTO
raza
31 Bunel Tennonepenaun bubamorexa [OK
https://m.edsoo.ru/ff0c5c36
VY nenpHas TENI0EMKOCTD BELIECTBA.
32 K(I)[queCTBo TEIUIOTHI IIPU B Bubmmorexa IOK
. https://m.edsoo.ru/ff0c5¢c36
Terutonepenade. AnuabaTHbIN mpoiecce
33 [IepBblil 3aKOH TEPMOJUHAMUKH U €TO bubmmnoreka HOK
IpUMEHEHHE K U30IpoLieccaM https://m.edsoo.ru/ffOc5efc
34 HeoOpaTtumocTs porieccoB B MpUPOIE. bu6muoreka [JOK
Bropoii 3aKk0H TepMOTUHAMHKH https://m.edsoo.ru/ff0c6230
35 [Ipunnun pevictus u KII1I rernoBoit bu6nunorexa LIOK

MalllHbI

https://m.edsoo.ru/ff0c600a



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a

36

ukn Kapno u ero KII/

DKOJOoru4YecKue MpooIeMbl

37
TEIUIOPHEPTETHKU
38 O6o06maromuii ypok «MonekyspHas bubmuorexa [IOK
¢buzuka. OCHOBBI TEPMOIMHAMUKI https://m.edsoo.ru/ff0c6938
KonTponpHas paboTa mo Teme
39 «MOJIpeKyJISIpHI;ﬂ ¢uznka. OCHOBBI Bubmmorexa IOK
https://m.edsoo.ru/ff0c6a50
TEPMOJTMHAMUKI
40 [TapooOpa3zoBaHue 1 KOHIEHCAIHS. Bbu6mmoteka [JOK
Hcnapenue u kuneHue https://m.edsoo.ru/ff0c63b6
41 AOCOII0THAS U OTHOCHUTEIIbHAS bubmuoreka [{OK
BJI&XKHOCTh BO3yXa. HachleHHbIi map https://m.edsoo.ru/ff0c64d8
TBépnoe Teno. Kpucrammyeckue u
4 amop(HbIC Teaa. AHU30TPOIHUS bubmmoreka [JOK
CBOMCTB KpHCTAIIOB. JKuakue https://m.edsoo.ru/ff0c65f0
Kkpuctayibl. CoBpeMEHHbIE MaTepHAaIIbI
[naBneHue n KpUCTAIIU3ALIMS.
43 VenpHas TennI())Ta nnaBneIIJImI. bubamorexa LOK
https://m.edsoo.ru/ff0c6708
CyO6numarus
bubmmoteka IIOK
44 YpaBHeHUE TEIJIOBOTO OanaHca https://m.eds0o.ru/ff0c6820
DJIeKTpHU3aus Tell. DICKTPUUECKUN
45 3apﬂz[.pZ[BaL:3Hz[a BHCKTpI/I‘ll:;CKI/IX bubmorexa HOK
https://m.edsoo.ru/ffOc6bcc
3apsI0B
[IpoBOAHUKHN, TUAIEKTPUKHA U
46 H(l))ﬂynpl)IOBo;[HI/JIIKH. 38.11le COXPaHEHHUS Bubmmorexa HOK
https://m.edsoo.ru/ffOc6bcc
AIIEKTPUYECKOTO 3apsia
47 B3aumoneiictBue 3apsiioB. 3aKoH bu6mmoreka [IOK



https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
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Kynona. Toueunslii 21€KTpUYECKUN
3apsiz

https://m.edsoo.ru/ffOc6ced

48

Hanpssk€HHOCTB JIEKTPUYECKOTO MOJIS.
[IpuHnun cynepno3unun
ANEKTPUYECKHUX ToneH. JInnun
HaIPsHKEHHOCTH

bubnunorexa LIOK
https://m.edsoo.ru/ffO0c6df2

49

50

51

PaboTa cui1 31eKTpoCTaTHueCcKOro
noiia. [Torennman. PasHocts
IIOTCHIIHNAJIIOB

HpOBOI[HI/IKI/I " JUBJICKTPUKHU B
QJICKTPOCTATUYCCKOM IIO0JIC.
I[I/IBJ'ICKTpI/IquKaSI IMPOHUIACMOCTb

OnektpoéMkocTb. Konnencarop

bubnunoreka LIOK
https://m.edsoo.ru/ff0c6f00

bubnuoreka [IOK
https://m.edsoo.ru/ff0c7018

bubmuoreka [{OK
https://m.edsoo.ru/ff0c7126

52

DIEKTPOEMKOCTD IIJIOCKOTO
KOH/IeHCAaTopa. DHEPTHUs 3apsHKEHHOTO
KOHJIeHCaTopa

bubnunoreka LIOK
https://m.edsoo.ru/ff0c72c0

53

54

55

JlaGopatopHas pabota "H3mepenue
ANEKTPOEMKOCTH KOHIeHCaTopa"

IIprHIMIT NENCTBUSA U IPUMEHEHUE
KOHJIEHCATOPOB, KOIMMUPOBAIBHOTO
anrmnapara, CTpyHHOro NpuHTepa.
DJNIeKTpOocTaTUYECKas 3allMTa.
3a3eMiieHHe IEKTPOIPUOOPOB

DJIEKTPUUYECKHI TOK, YCIOBHS €r0
cyuiectBoBaHus. [I0CTOAHHBIN TOK.
Cuia Toka. Hanpsixenue.
Conpotusnenue. 3akon OMa jist



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

ydacTka 1enu

56

57

58

59

[TocnenoBarenbHOE, MapaIeIbHOE,
CMEIIaHHOE COCJMHEHHE TIPOBOIHUKOB.
JlaboparopHnas pabota «3ydenue
CMEIIAaHHOT'O COCTUHEHHSI PE3UCTOPOBY

PaboTa 1 MOIITHOCTH JIEKTPUUECKOTO
ToKa. 3akoH Jlxoynsa-Jlenua

3akon OMa 1)1 MOJTHOM (3aMKHYTOM )
aneKkTpudeckou nenu. Koporkoe
3ambikanue. JlaboparopHas pabora
«M3mepenne DJ1C ucTOUHMKA TOKA U
€ro BHYTPEHHETO COMPOTUBIICHHS

DNeKTpOHHAs TPOBOAUMOCTH TBEPIBIX
METaJIJIOB. 3aBUCUMOCTD
COIMPOTUBIICHUS METAIIJIOB OT
teMiiepaTypbl. CBEpXIIpOBOIUMOCTh

0.5

0.5

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

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c7838

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

60

DNEeKTPUUECKUH TOK B BaKyyMe.
CBolicTBa AJIEKTPOHHBIX ITYYKOB

61

[HonynpoBoaHUKH, UX COOCTBEHHAS U

pUMecHas mpoBoAUMOCTh. CBoiicTBa
p—~n-niepexoa. I1osynpoBoIHUKOBEIE
puOopbI

bubmmoreka IIOK
https://m.edsoo.ru/ffOc84ae

62

63

DIIEKTPUUYECKHI TOK B pacTBOpax U
pacruiaBax 3J€KTPOJIUTOB.
DNEKTPOIUTHYECKAs JUCCOLUAITHS.
DIIEKTPOIIN3

DNEKTPUYECKHA TOK B Ta3ax.
CaMOCTOSTEIBHBIA U

but6mmoreka [IOK
https://m.edsoo.ru/ff0c82ba

bu6nunorexa LIOK
https://m.edsoo.ru/ffOc84ae



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
https://m.edsoo.ru/ff0c84ae

HECaMOCTOSTENIbHBIN pa3psl. MonHus.
[Tnazma

DJeKTpudecKre mpudopsl U

64 YCTPOMCTBA U UX IIPAKTUYECKOE 1 Bu6muoteka [JOK
npuMeHeHue. [IpaBuina TeXHUKH https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH

65 O06o0maromuii ypok 1 bub6nmorexa [IOK
«DNEKTPOAMHAMHKA https://m.edsoo.ru/ff0c88be
KonTponbhas pabota no Teme

66 «Qnekrpocraruka. [locTtosHHbIN 1 bubanoreka [JOK
9JIEKTPUUECKUI TOK. TOKH B Pa3InYHBIX https://m.edsoo.ru/ff0c8a8a
cpemax»

67 PesepBurlit ypok. KontponbHas pabota 1 bubnnorexa [JOK
1o TeMe "DIIeKTpoIuHaMHUKa" https://m.edsoo.ru/ff0c8c56

68 PeseprHblii ypok. O000maronmii ypok 1 Bu6moteka [JOK
o temaM 10 kiacca https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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 KJIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne Jlara
wn Tema ypoka Beero Konrpoabnbsie IIpakTuueckue S — o0pa3oBaTe/bHbIE
padoThI padoTshI pecypchl
[TocTostHHBIE MATHUTHI U UX
1 B3auMOJIeicTBHE. MarHUTHOE IOJIE. 1 bu6mmoreka [IOK
Bekrop MaruutHOM MHIYKUUK. JInHIKA https://m.edso0.ru/ff0c9778
MarHUTHON WHTYKITUU
MarauTtHoe 1nosje NPOBOJHUKA C TOKOM.
2 OmnbIT DpcTena. BS:)HMOinICTBHC 1 bubmmorexa [IOK
https://m.edsoo.ru/ff0c98fe
MIPOBOJHHUKOB C TOKOM
3 JlaboparopHas pabota «3yuenue 1 1 bubnnoreka [JOK
MarHUTHOTO TOJISl KATYIIKU C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MAarHUTHOTO TOJIS Ha
MPOBOJIHUK ¢ TOKOoM. Cuita Amriepa.
4 HI;6opIe[1TopHasi paborta «HCCJ’IGI[OI:SEIHI/IC 1 1 bubmmorexa LIOK
N https://m.edsoo.ru/ff0c9ac0
JENCTBUS MOCTOSITHHOTO MarHuTa Ha
pPaMKy ¢ TOKOM)
eHCTBUE MAarHUTHOTO TTOJIS Ha
5) ILI[BmemoncsI 3apsKEHHYIO YaCTHILY. 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0c9df4
Cuna Jlopenua. Pabota cunsl Jlopenna
OnexkTpoMarHuTHast UHAYKIus. [ToTok
6 BEKTOpa MarHuTHOW nHAyKuu. IJ1C 1
WHIYKIUU. 3aKOH 3JIEKTPOMArHUTHOM
nHaykiuu Papanes
7 JlaGopatophas pabota «MccnenoBanue 1 1 bubnuorexa [IOK

SABJICHUSA 3JICKTpOMaFHI/ITHOI>'I

https://m.edsoo.ru/ff0cal50



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150

VHTYKIIUW»

10

11

NunykTuBHOCTD. SIBIICHUE
camounAykiuu. 3J1C caMOMHIYKIIUH.
DHeprusi MarHuTHOTO TOJIsl KaTYIIKH C
TOKOM. DJIEKTPOMArHUTHOE T0JIe

TexHuueckre ycTpoucTBa U UX
MIPUMEHEHHUE: TIOCTOSTHHBIC MaTrHUTHI,
AIIEKTPOMATHUTBI, YJICKTPOIBUTATEIb,
YCKOPHUTENIH JIEMEHTAPHBIX YaCTHII,
WHIAYKIIHOHHAS TIeYb

O6o6maromuit ypok «Marauroe
noJie. DNEeKTPOMarHuTHasT HHAYKIUS
KoHTpoinbHas pabota 1o Teme
«MarHuTtHOE 1oJIe. DJIeKTPOMarHuTHasI
UHIYKIHSD)

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

bubmuorexa [JOK
https://m.edsoo.ru/ffOcab82

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

12

CB00OOIHBIE MEXaHUUECKHE KOJIeOaHusl.
l"apmonnueckue xkonedaHus.
YpaBHEHHE rapMOHUYECKUX
kosiebanuil. [IpeBparienue sHepruu

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

13

JlabopaTtopHast padota «HMccnenoBanue
3aBUCHUMOCTH TIEPHO/1a MAJTBIX
KoJieOaHuil Tpy3a Ha HUTH OT JTUHBI
HUTH U MacChl Tpy3a»

14

Konebarenbublit KoHTYp. CBOOOIHBIE
3JIEKTPOMAarHuTHbIE KojeOaHus B
U/iealbHOM K0J1e0aTeIbHOM KOHTYPE.
AHaJorus Mexxy MeXaHM4eCKUMHU U
3JIEKTPOMArHUTHBIMH KOJI€OaHUSAMU

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ch820



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

15

®opmyna ToMcoHa. 3aKOH COXpaHEHHS
SHEPIrHH B UICATBHOM KOJIeOATEeITbHOM
KOHTYpE

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

16

[Ipencrasienue o 3aTyxarmux
KoyieOaHusx. BoIHyXIeHHbIC
MeXaHH4eCKHe KoneOanus. Pe3onanc.
BBIHYXICHHBIE 3JICKTPOMAarHUTHBIE
KoJIeOaHUs

bubmuorexa [JOK
https://m.edsoo.ru/ffOchb86

17

[lepemennsiit Tok. CUHYCOUJAIbHBIN
MEPEMEHHBIN TOK. MOIIHOCTh
[EPEMEHHOT0 TOKA. AMIUIUTY/IHOE U
JEHCTBYIOIEE 3HAYCHHUE CUIIBI TOKA U
HaNPsKEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ffOchd34

18

Tpancdopmarop. [IponsBoxacTso,
nepeaaya u norpediieHue
ANEKTPUYECKON SJHEPTUU

19

20

21

YCTpOoUCTBO U IPAKTUYECKOE
IIPUMEHEHHUE IEKTPUIECKOTO 3BOHKA,
reHeparopa NepeMeHHOr0 TOKa, TUHUI
ANIeKTpoIepeaayd

DKOJIOTUYECKUE PUCKU TTPU
IIPOU3BOJICTBE MIEKTPOIHEPTHH.
KynbTypa ncnosib3oBanus
3JIEKTPOIHEPTUHU B OBCETHEBHOM
JKU3HU

MexaHnuecKue BOJIHBI, YCIOBUS
pactpoctpanenus. [lepnon. Ckopoctb
pactpoCcTpaHeHUs U JITTHHA BOJTHBL.
[ToriepevHbIe W MPOJIOJIEHBIC BOJTHBI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cc324

bu6mmorexa [IOK
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

3Byk. CxopocTb 3ByKa. ' poMKOCTh

bubmuorexa [JOK

22
3ByKa. Bricora Tona. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
) ,
| e
pOCTE. https://m.edsoo.ru/ffOccfe0
AJIEKTPOMATHUTHBIX BOJH
[TpuHIMIIBI paIHOCBSI3U U
24 TeJneBUIeHUs. Pa3BUTHE CPENICTB CBSA3H.
Pagnonokanus
o5 KoHntposbHas padora «Konebanus u bubnnoreka [JOK
BOJIHBD» https://m.edsoo.ru/ffOcc6f8
I .
26 cnera n oaoponoi epese. Toncuni b orera LIOK
AROPOA peAe. https://m.edsoo.ru/ff0cd350
UCTOYHUK cBeTa. JIyu cBeta
O .3
27 cnera. Hocrpoese moSpaeinin biGiorer LIOK
' p P https://m.edsoo.ru/ff0cd4e0
TUTOCKOM 3€pKalie
IT T
28 Blf eﬂoeh:{J;ZIZH:TszKT:HHeOJ;IOee €JIbHBIN Bubmiorexa LIOK
yIP P Lbea https://m.edsoo.ru/ffOcd7f6
YTOJI TIOJTHOTO BHYTPEHHETO OTPAXKCHHUS
JlaboparopHas pabota «3mepenue bubnmnoreka [JOK
29
TIOKa3aTeNsl MPEJTOMIICHHS CTEKIIa https://m.edsoo.ru/ff0cd67a
| o e et
$POPMY ' https://m.edso0.ru/ffocdd1e
YBenuueHue JIUH3bI
31 JlaGopaTtopHas padborta «HccinenoBanue
CBOMCTB M300pa)kEHUH B JINH3AX»
30 Hucnepcus ceeta. Cll0KHBIN COCTaB

6emnoro csera. Lser. JlaboparopHas



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

pabota «Habmoaenue aucnepcuu
cBETa»

33 WnTepdepennus cera. Audpakius bubmumoreka [IOK
ceta. JludpakironHas pemeérka https://m.edsoo.ru/ffOced22
34 [TonepeyHOCTh CBETOBBIX BOJIH. bubmuorexa [JOK
[Monsipuzanus cBera https://m.edsoo.ru/ffOcf02e
35 OnTudeckue MpuOOPHI M YCTPOUCTBA U
yCIIOBUS UX O€30MacHOr0 MPUMEHEHUs
['paHUIIBI MPUMEHIUMOCTH
36 KJIACCMYEeCKOU MeXaHuKH. [locTynarsl bubnuorexa [JOK
CIeUATIbHOM TeOpHun https://m.edsoo.ru/ff0cf862
OTHOCUTEIIBHOCTH
OTHOCUTETBHOCTH OJTHOBPEMEHHOCTH.
37 3amenieHue BpeMeHi u c];())KpameHne Bubmiorexa LIOK
https://m.edsoo.ru/ffOcfa42
JUTHHBI
DHeprus U UMNYJIbC PEISITUBUCTCKOM
38 ‘laCTI:/II_IBI. CB$I3LyMaC(I:)bI C DHEeprueu u bubmorexa HOK
https://m.edsoo.ru/ffOcfc68
UMITyJTBCOM. DHEPTHUS MTOKOS
KontponbHas padota «Onrtuka.
39 OCHOELI cneulfaanoﬁ TEOPUH bubmorexa HOK
https://m.edsoo.ru/ffOcf6f0
OTHOCUTEIbHOCTH
40 ®oronsl. opmyna [1nanka. Jueprus u bubnnoreka [JOK
UMITyJbC (POTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIIET0BaHNE
41 q)OT(Ija(bq)eKTa. OHI)II[TI)I A.T. Bubmorexa IOK
https://m.edsoo.ru/ffOcffc4
CroneroBa
42 3akonbl poTtoddderra. YpaBHEeHHE bubnmnoreka [JOK

OuHmreitHa s porodddexra.

https://m.edsoo.ru/ff0d015e



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
https://m.edsoo.ru/ff0d015e

«Kpachnas rpanuna» porosddexra

Jasaenne ceera. OnbrTel I1. H.

N bubmunorexa LIOK
43 JleOGeneBa. XMMHUYECKOC JICHCTBUE https://m.edsoo.ru/f0d04as
cBeTa
TexHuueckue ycTpoucTBa u
44 MPaKTUYECKOe TPUMEHEHHE:
dboTo31eMEHT, GOTOIATYMK, COTHEUHAS
OaTapesi, CBeTOIUO]1
45 Pemenue 3amau mo reMe «9JI€MEHTEI bu6mmoreka [IOK
KBAHTOBOM OITHKH» https://m.edsoo.ru/ff0d0302
Mogens aroma Tomcona. OTBITHI
46 Pes?pq)opﬂa IO PACCESIHUIO (i-YaCTHII. bubmmoreia LIOK
https://m.edsoo.ru/ff0d091a
[TnaneTapHas MoJieIb aToMa
bu6mmoreka [IOK
41 Hocryrarst bopa https://m.edsoo.ru/ff0dOafa
Nznydyenue u nornomeHue GOTOHOB
48 npn};[qepexone aLTOlelJl c OI[H(()Ii“O YPOBHS Bubmorexa IOK
. https://m.edsoo.ru/ff0dOafa
SHEPTUU Ha Ipyroi. Buasl ciekTpos
BonroBrle cBoMicTBa yacTHIl. BoaHBI 1¢e
bpoiinsa. KopryckynsspHO-BOIHOBOM bubnuoreka [IOK
49
nyanu3Mm. CIIOHTaHHOE ¥ BBIHYXJIECHHOE https://m.edsoo.ru/ff0d0ca8
U3Iy4yeHue
OTKpBITHE PATUOAKTUBHOCTH. OIBITHI
50 Pe3erl))q)opz[z r?o OTIpe/ICTICHUIO COCTaBa Bubmiorexa LIOK
https://m.edsoo.ru/ff0d0fd2
PaIMOaKTUBHOTO U3TYICHHUS
CgoiicTBa anbda-, 6eTa-, raMma-
o1 u3ny4yeHus. Bnusnue

PAAOAKTUBHOCTH Ha KHUBBIC



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

OpraHU3Mbl

52

53

54

OTKpBITHE TPOTOHA U HEUTPOHA.
N3oronsl. Anbda-pacma.
DJEeKTPOHHBIN U MO3UTPOHHBIHN OeTa-
pacnan. I'aMmma-nu3nydyenue

DHeprus CBS3U HYKJIOHOB B SIIpE.

SlnepHble peakuuu. SAnepHbld peakTop.

[IpoGnemsl, NepCeKTUBSI,
HKOJIOTHYECKUE ACTIEKTHI SACPHON
HEPTEeTUKU

OnemeHTapHble YacTULbl. OTKpPBITHE
o3UTpoHa. MeTobl HaOIOACHUS U
PErucTpanyy 3JIEMEHTAPHBIX YaCTHLI.
Kpyrusii cron «®yHaaMeHTaIbHbIE
B3auMoencTBusA. ENMHCTBO
($u3nYECKON KapTUHBI MUPay

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

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

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

55

56

57

58

Bup 3Bé3nHoro neba. Co3Be3aus,
HpKI/Ie 3Bé3)11>l, IIJTAaHETBI, ©X BUIUMOC
nBrxenne. CojiHeUHas cucTeMa

Connue. ConHeuHast akTUBHOCTb.
HcTtounuk sHeprun CosHIA U 3BE3]

3BE3bI, X OCHOBHEIE
XapaKTEpUCTUKU. 3BE3/1bI [TIaBHOU
NOCJIe10BaTENbHOCTH. BHYTpeHHEE
cTpoeHue 3B€311. COBpEMEHHBIE
IIPEJICTABICHUSI O IIPOUCXOK/IEHUU U
sBomonu CoJHIIa U 3BE3]

Mieynsiii [1yre — Hama ['anakruka.
[Tonoxenne n nBmxenne ConHua B



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

lNanmaxrtuke. ['anaktuku. YEpHbIE NBIPHI
B SIJJpax rajJakTUK

59

60

Bcenennas. Pa3beranue ranakTuk.
Teopus bosbmoro B3peiBa. Penukrosoe
u3nyyeHue. MeraranakTuka

Hepemiennsie mpo6iieMbl aCTPOHOMHUH

61

KonTponpHas padora «DJIeMeHTHI
ACTPOHOMHH U aCTPOPUIUKI»

62

O6o6maromuii ypok. Pons pusuku n
aCTPOHOMHUH B IKOHOMHYECKOMH,
TEXHOJIOTHYSCKOM, COIMAIbHOM B
ITHYECKOH cepax NesTeTbHOCTH
YyeJloBeKa

63

64

65

66

O6o6maromuii ypok. Poib u Mmecto
(U3UKN ¥ aCTPOHOMHH B COBPEMEHHOM
Hay4YHOU KapTHHE MHUpa

Ob6o6maromuit ypok. Posib puznueckoit
TEOpHH B (HOPMUPOBAHUU
MIPEACTABICHHUH O (PU3NYECKON KapTHUHE
MHpa

O6o6maromuit ypok. Mecrto
(bu3nvecKoil KapTHUHBI MUpa B 00IIEM
psily COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX TIPEJCTABICHUN O IPUPOJIC
PesepBHBIi ypok. MarHuTHoOE 1osie.
ONeKTpOMarHUTHAs MHIYKLUS

67

Peseprubriit ypok. Ontuka. OCHOBBI
CIIeIMaIbHON TEOPUH




OTHOCHUTCIIBHOCTHU

68

Pesepnniii ypok. KBantoBas ¢usuka.

DneMEHTBI aCTPOHOMUU U
acTpou3uKu

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

bubmuorexa [JOK
https://m.edsoo.ru/ff0d1784



https://m.edsoo.ru/ff0d1784

YYEBHO-METO/IMYECKOE OBECIEYEHUE OBPA30BATEJIBHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

» ®usuka, 10 knace/ Mskumes I'.51., byxosueB b.b., Corckuii H.H. mox pemakiueit
ITapdentbeBoit H.A., AkiimonepHoe oomiectBo «M3aatenberBo «IIpocBeniermey
» dusuka, 11 kmace/ Mskumes I'.J1., byxoBues b.b., Yapyrua B.M. nox penakiueit

ITapdentbeBoit H.A., Akiimoneproe oomiectBo «M3aatenberBo «IIpocBenienuey

METOAUYECKHE MATEPHUAJIBI IJI51 YYUTEJIA

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

Tematuueckue KOHTPOJIbHBIE U CAMOCTOSITENIbHBIE paboThI 10 pu3uke. 11 kiacce - I'pomiieBa
O.1.- M.: -DK3AMEH;

Kupuk JI. A. CaMmocTosiTenbHBIE M KOHTPOJIBHBIE PabOTHI IO (husmke. PazHoypoBHEBBIE

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

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbl CETU UHTEPHET
https://school-collection.edu.ru/

http://class-fizika.ru/






