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HOACHUTEJ/IBHASA 3AIIMCKA

[IporpamMma 1o ¢usuke 0a30BOT0 ypOBHS Ha YPOBHE CPEIHEr0 OOIIEro
o0Opa3oBaHus pa3paboTaHa HA OCHOBE MOJOXKEHUN U TpeOOBaHUM K pe3yibTraraM
OCBOEHUSI OCHOBHOW 00pa3oBaTesIbHON MporpaMmsbl, npeacTtaBieHHbix B PI'OC
COOQO, a Takxe c yuyérom (enepaJbHONH paboyell MporpaMMbl BOCIHUTAHUS U
KOHLICTIMY MperoiaBanus yuyeOHoro npeaMmera «Pu3nkay B 00pa3oBaTeibHbIX
opranmzanuax  Poccmiickoi ~ denmepaunu, — peamusyrOIMX ~— OCHOBHBIC
o0OpazoBaTesbHbIE TPOTrPaMMBI.

Conepxanue mnporpamMmbl 1o (U3HMKE HampaBlIeHO Ha (OPMHUPOBAHUE
€CTEeCTBEHHO-HAyYHOW KapTUHbl Mupa oOyuvarommxcsi 10-11 kiaccoB mnpu
oOyueHnn wux (usuke Ha 0a30BOM ypPOBHE Ha OCHOBE CHUCTEMHO-
NesTeNbHOCTHOrO  moaxoxa. lIIporpamma 1o  (Qu3MKE  COOTBETCTBYET
tpeboBanusiMm PI'OC COO K mjuaHupyeMbIM JIMYHOCTHBIM, HPEIMETHBIM H
METanpeIMETHBIM pe3yJibTaTaM O0y4YeHHs], a TAKKE YUUTHIBAET HEOOXOIMMOCTh
peanu3aldd  MEXIPEIMETHbIX CBA3€d (UMK C €CTECTBEHHO-HAYyYHbIMHU
y4eOHbIMU TpenIMeTaMu. B Hell ompenensitoTcs OCHOBHBIE LENH H3y4YEHHUS
(U3HKM HA YpOBHE CpeHEro oduiero o0pa3oBaHus, MJIaHUPYEMBIE PE3YJIbTaTh
OCBOEHHUSI Kypca (PU3MKHU: JUYHOCTHBIE, METallpeJAMETHbIC, MpPEAMETHbIE (HA
0a30BOM YpOBHE).

[Tporpamma o (pu3uke BKIOYAET:

® [UIaHUPYEMBbIE pe3yJbTaTbl OCBOEHUS Kypca (PuU3MKH Ha 0a30BOM

YPOBHE, B TOM YHMCJIE€ NPEIMETHBIE PE3yJbTaThl O rojJaM o0yUYeHUs;

e colepkaHue yueOHoro npeamera « Pu3nkay 1o rojgaM 00y4eHHs..

®du3uka Kak Hayka o HamOojee OOIIMX 3aKOHAX MPUPOJbI, BHICTyIAas B
KaueCcTBE YYEOHOro mpeaMera B IIKOJIE, BHOCUT CYLIECTBEHHBI BKJIaJ B
cucteMy 3HaHMM 00 okpyxawomem wMupe. IkonbHBIA Kypc QU3MKH —
CUCTEMOOOpPa3yIoIMil  JUIsl €CTECTBEHHO-HAYYHbIX Y4Y€OHBIX MPEIMETOB,
NOCKOJIbKY (PU3MYECKHE 3aKOHBI JIEKAaT B OCHOBE MPOLECCOB M SBICHUM,
U3y4aeMbIX XUMHUEH, Ouonorueil, usnueckoir reorpadueil U aCTPOHOMHUEH.
Hcnonb30BaHre MW aKTUBHOE NPUMEHEHHE (PU3MYECKUX 3HAHUU OINpeAeIiseT
XapakTep W pa3BUTHE pPa3HOOOpPA3HBIX TEXHOJOTMH B cdepe SHEpPreTUuKH,
TPaHCIIOPTa, OCBOEHUSI KOCMOCA, IMOJTYYEHUSI HOBBIX MaTepUalioB C 3aJaHHBIMU
cBoiicTBaMu U Jpyrux. M3ydenwe ¢GuU3MKM BHOCUT OCHOBHOW BKJIAJ B
(opMUpOBaHUE €CTECTBEHHO-HAyYHOW KapTHHBI MHUpa oO0ydaroumxcs, B
(¢bopMUpOoBaHME YMEHUM MNPUMEHSTh HAy4yHbIi METOJ MO3HaHUS [puU
BBINIOJTHEHUU UMU YUE€OHBIX UCCIIEI0BAHUN.

B ocHoBy kypca ¢usuku Ajissi ypoBHS CpeaHEro oOuiero oOpa3oBaHUs
NOJIOKEH pAJl HJEH, KOTOpblE MOXXHO pacCcMaTpuBaTb KAaK IMPUHLHUIIBI €ro
OCTPOCHHS.

Hoes yenocmunocmu. B COOTBETCTBUU C HEMl KypC SIBISETCSA JIOTHUECKHU
3aBEpLIEHHBIM, OH COACPXKUT Marepual U3 BCEX Pa3leyioB (PU3HMKH, BKIIOYAET
KaK BOIPOCHI KIIACCUYECKOM, TaK U COBPEMEHHOMN (PU3HKHU.

Hoes ecenepanuzayuu. B cOOTBETCTBUM C HEW marepuan Kypca (U3MKU
o0beMHEH BOKpYr (usmyeckux Teopuid. Benymum B Kypce sBiseTcs
(bopMUpOBaHUE MPEACTABIECHUNA O CTPYKTYPHBIX YPOBHSX MaTepHUH, BEIIECTBE U
ToJe.

Hoesa eymanumapuszayuu. EE peanusanus npeanojaraeT HUCIOJIb30BaHUE
TYMaHUTAPHOTO MOTEHIMaNa (U3MYECKON HAYKH, OCMBICICHUE CBSI3U PA3BUTHS
¢u3uKM C pa3BUTHEM OOIIECTBa, a TaKK€ C MHUPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH M 3KOJIOTMYECKUMU MTPOOIeMaMH.



Hoess npuxnaonoti  uanpasnennocmu. Kypc @usuku mnpennonaraet
3HAaKOMCTBO C IIUPOKUM KPYTOM TEXHHYECKUX U  TEXHOJIOTUYECKUX
NPUJIOKEHNN U3YUYECHHBIX TEOPUM U 3aKOHOB.

Hoes skonocuzayuu peanusyercsi MOCPEICTBOM BBEICHUS 3IIEMEHTOB
COJIEP)KAHMSI, TOCBALIEHHBIX 3KOJIOTMYECKUM MpoOJieMaM COBPEMEHHOCTH,
KOTOPBIC CBSI3aHBI C PA3BUTHEM TEXHHMKH U TEXHOJOTHH, a TaKkke OOCYXICHUS
npoOiieM  palMOHAJIBHOIO  MPUPOAOIOJIB30BAHUS U DKOJOTHYECKOU
0€30MMaCHOCTH.

Crep>KHEBBIMH DJIEMEHTAMHM Kypca (PU3MKH Ha YPOBHE CPEAHEro OOIIEro
oOpa3oBaHus SBISIIOTCSA Pu3nyeckue Teopuu ((opMHUpPOBaHUE MPEACTABICHHUM O
CTPYKTyp€ NOCTpOEHUs (PU3UYECKON TEOPUH, POIU (PyHAAMEHTAIbHBIX 3aKOHOB
U TPUHIMIIOB B COBPEMEHHBIX MPEACTABICHUAX O TMPUPOAE, TPaHHUIIAX
NPUMEHUMOCTH TEOpUH, IJIsi ONMHCAHHUS €CTECTBEHHO-HAYUYHBIX SIBICHUU W
MPOLIECCOB).

CuHCTEMHO-/ICSITENIBHOCTHBIM  MMOAXO0J B Kypce (U3UKUA peau3yeTcs
MPEXKJE BCEro 3a CYET OpraHU3aldd HKCIOEPUMEHTAJIBbHOW AEATEIIbHOCTH
oOyuaromuxcs. Jljist 6a30BOro ypoBHS Kypca (PU3MKH — 3TO HMCIOJIb30BAaHUE
CUCTEMBbl (PPOHTAIBHBIX KPAaTKOBPEMEHHBIX JKCIIEPUMEHTOB M J1a00paTOPHBIX
pabot, KoTOphie B MporpamMme Mo Quisnke OObEIUHEHBI B OOIIMM CIHUCOK
YUYEHMUYECKUX MPAKTHUECKUX paboT. BrlneneHue B yKa3aHHOM [E€pEYHE
71a00paTopHbIX padOT, MPOBOJUMBIX JUIsl KOHTPOJIS U OLIEHKH, OCYLIECTBISETCA
y4acTHHKaMu  00pa30oBaTeNbHOIO MpOILEcca HUCXOId U3  OCOOEHHOCTEH
IUTAHUPOBAaHUS W OCHalleHus kaOuuera ¢usuku. Ilpu sTomM oOecneunBaeTcs
OBJIaJicHue OOYyYaloIUMHCS YMEHUSMH MPOBOJUTh KOCBEHHBIE HW3MEPEHUS,
UCCJIEIOBAaHUS 3aBUCUMOCTEN (PU3NYECKUX BEMYMH U MOCTAHOBKY OIBITOB IO
IPOBEPKE MPEIIOKEHHBIX TUIIOTES.

bonbmioe BHUMaHME yaenseTcs PEIICHUI0 PACUETHBIX M KaueCTBEHHBIX
3aj1ad. [Ipu 3TOM 1515 pacy€THBIX 3a7a4 NPUOPUTETOM SIBIISIFOTCS 33J]a4U C SIBHO
3aJJaHHOM (PU3UYECKOM MOJENbI0, IMO3BOJSIOIIME MPUMEHATh HW3YyUYEHHbIE
3aKOHBI U 3aKOHOMEPHOCTH KakK M3 OJIHOTO pasjiena Kypca, TaK U UHTErpHUpys
3HAHMSI U3 Pa3HbIX pa3aenoB. /[ kauecTBEHHBIX 3a]1a4 IPUOPUTETOM SIBIISIFOTCS
3aJlaHns Ha OOBSICHEHHE MNPOTEKaHUs (PU3NYECKHX SABJICHUW U TPOIECCOB B
OKpY>Karomiel Xu3HU, TpeOyromre BbIoopa GU3NYECKON MOJIeNU 1Jisl CUTyalluu
PAKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TtpedoBanusimMu PI'OC COO Kk wmarepuansbHO-
TEXHUYECKOMY OOECHEUeHHI0 y4eOHOro mpoiiecca 0a3oBbIi YpPOBEHb Kypca
GU3UKM Ha ypOBHE CpeIHEro oOIero o0pa3oBaHUs JIOJDKEH H3y4yaThCid B
YCIOBUSX MPEIMETHOTO KabuHeTa (PU3MKHU WIH B YCIOBHUSIX HHTETPUPOBAHHOTO
KaOuMHEeTa MpEeIMETOB €CTECTBEHHO-HAYYyHOro IMkia. B kaOuHere Qusuku
JOJDKHO OBITh HEoOXoauMmoe J1abopaTtopHoe OO0OpyIOBaHUE AJI BBITOJIHEHHUS
yKa3aHHBIX B MPOrpaMMe MO (U3HKE YUYECHHUECKHX MPaKTHYECKUX padboT u
JEMOHCTPALIMOHHOE 000pYyIOBaHHE.

JleMoHcTpaniioHHoe 00opyoBaHre (HOPMHUPYETCS B COOTBETCTBUU C
NPUHLUAIIOM MUHUMAJIBHON JOCTaTOYHOCTH M 00ECleYrBaeT TOCTAHOBKY
NEPEUYNCICHHBIX B TpOorpaMMe MO (PHU3UKE KIIOYEBBIX JIEMOHCTpAIUN IS
UCCIICZIOBAaHUSI W3YYa€MbIX SIBICHHH W TMPOLECCOB, OHMIHUPUUYECKUX |
dyHIaMEHTABbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.

JlaGopaTropHoe 0O0OpyIOBaHHUE ISl YYCHHUYECKHX MPAKTUYECKUX pPadboT
(dopMupyercs B BUI€ TEMATUYECKUX KOMIUIEKTOB U 00€CIEUMBAETCS B pacuére
OJJHOTO KOMIUJIEKTa Ha JByX oOOydvaromuxcs. TeMaTH4ecKue KOMILIEKThI
J1a00paTOPHOTO 00OPYAOBaHUS JOJKHBI OBITH MOCTPOCHBI HA KOMILIEKCHOM



UCIIOJIb30BAHUH AHAJIOTOBBIX U LU(POBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJIE HU(DPOBBIX JaOOpaTOPHil.
OCHOBHBIMU LEJIIMU U3yUYeHUs (PU3UKH B 00IIEM 00pa30BaHUU SBISIOTCS:

dbopMHupOBaHUE WHTEpECa W CTPEMIICHHS OOYyYaroNIuXCs K HAyYHOMY
W3YYCHHUIO MPHUPOABI, Pa3BUTHE WX HHTEIICKTYaJbHBIX M TBOPYCCKHUX
CIIOCOOHOCTEH;

pa3BUTHE TMPEACTABICHUM O HAyYHOM METOJIE TO3HAHUA U
dbopMHUpOBaHUE WCCIICOBATEILCKOTO OTHOIIEHUS K OKPYXXAIOIIUM
SIBJICHUSM

dbopMHUpOBaHUE HAYYHOTO MHUPOBO33PCHHS KaK pe3ysbTrara H3y4YeHUs
OCHOB CTPOEHUS MaTepuu B (PyHIaMEHTAIbHBIX 3aKOHOB (DU3UKU;
dbopMupOBaHUE YMEHUN OOBSCHATH SBJICHHUS C HCIIOJB30BAaHUEM
(bU3NYEeCKUX 3HAHWUN U HAYYHBIX JIOKA3aTeIIbCTB;

dhopMHUpOBaHUE TIPEICTABICHUN O POIU (HU3UKHU IS PA3BUTHUS IPYTHUX
€CTECTBEHHBIX HAyK, TEXHUKHU M TEXHOJOTHH.

JlocTrkeHne 3TuX 1eneil 00ecneurnBaeTcsl peleHneM CIEAYIOMUX 3a1ad B
npoiiecce u3yueHus Kypca (U3MKU Ha YPOBHE CPETHEro 00IIero o0pa3oBaHus:

NpuOOpEeTeHUE  CHUCTeMbl  3HaHUM 00  o0mmx  (U3UYECKUX
3aKOHOMEpPHOCTSX,  3aKOHaxX,  TEOpUAX,  BKJIKOYAsl  MEXAHHKY,
MOJIEKYJISIPHYIO (DU3HKY, 3JEKTPOJMHAMHUKY, KBAaHTOBYIO (HU3UKY U
AJIEMEHTHI aCTPO(PHU3UKH;

GbopMHUpOBaHUE YMEHHUN NPUMEHSITh TEOPETUUYECKHE 3HAHUA JUIS
OoObsiCHEHUS (PU3MUECKUX SBJICHUN B TMPUPOJE U JJis TMPUHSITHUS
MPAKTUYECKUX PEIICHUN B NOBCEIHEBHOW JKU3HU;

OCBOEHHME CHOCOOOB PpELICHUS pa3IWYHbIX 3aJad C SBHO 3aJIaHHOMN
bu3nuecKor MOJENblO, 3ajad, MOAPAa3yMEBAIOIIMX CaMOCTOSTEIbHOE
CO3/1aHHEe (PU3NYECKOI MOJIENH, aJIEKBATHON YCIOBUSM 3a/1a4H;
NOHUMaHue (PU3NYECKUX OCHOB M NPHUHIIUIIOB ACHCTBUS TEXHUYECKHUX
YCTPOMCTB M  TEXHOJIOTMYECKMX TMPOLIECCOB, HUX BIHSAHHUSI HA
OKPYKalOLIYI0 CpeNy;

OBJIaJIEHUE METOJIaMU CaMOCTOSATEIBHOIO TUIAHUPOBAHUS U MPOBEACHUS
(U3HYECKUX IKCIEPUMEHTOB, aHAJIM3a U UHTEPIIPETAld HHPOpMALUH,
OIpEEIICHUS] IOCTOBEPHOCTH MOJYYEHHOTO PEe3yJIbTara;

CO3/1aHHE yCIIOBUU IUIsL  pa3BUTUA  YMEHHUU MIPOEKTHO-
HCCIIEIOBATEILCKOM, TBOPUYECKOU €S TETbHOCTH.

Ha wusyuenue ¢usuku (0a30BbIii YpOBEHb) Ha YPOBHE CPEIHErO OOILEro
obOpazoBanus orBoauTcsa 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HEJIETIO),
B 11 kmacce — 68 yacoB (2 yaca B HEJIEIIIO).

[Ipennaraemelii B mporpamMme Mo (u3uke MepedeHb J1a0OpaTOPHBIX W
MPAKTUYCCKUX PabOT SBISETCS PEKOMEHIOBAHHBIM, YYWUTEIh JEJIACT BBIOOD
MPOBEJICHUsT JIA0OPATOPHBIX PAOOT W OMBITOB C YYETOM WHAMBUAYATbHBIX
0COOEHHOCTEN 00yJaroIUXCsl.



COAEP KAHUE OBYYEHUA
10 KVIACC

Pasznen 1. @®u3nka ¥ MeTOAbI HAYYHOI'O MO3HAHUA

®dusnka — Hayka o npupozae. HaydHnble METOBI MTO3HAHUSA OKPYKAIOIIETO
mupa. Ponb 53KcnepuMeHTa M TEOpUM B MPOLECCE NO3HAHMS IPUPOIBI.
DKCHEpUMEHT B (PU3UKE.

MonenvpoBanue pU3nYECKUX sIBICHUIM U npolieccoB. HayuHble runoressl.
®duznyeckre 3aKOHbl U TeOpUU. [ paHHIIBI TPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB.
[IpyHIMD COOTBETCTBUA.

Ponb u mecto ¢pusuku B HOpMHPOBAHNUN COBPEMEHHOW HAyYHOW KapTHUHBI
MUpa, B IPAKTUYECKOMN JAEATENBHOCTH JIIOACH.

Jlemoncmpayuu

AHanoroBele ¥ UU(PPOBBIE H3MEPUTEIBHBIE MPUOOPHI, KOMIBIOTEPHBIE
JATYMKH.

Pasznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBuxkeHue. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBM)KCHHSL.
Cucrema orcuéra. Tpaekropus.

[lepemetiienrie, CKOPOCTh (CpelHSIS CKOPOCTb, MTHOBEHHAS! CKOPOCTbH) U
YCKOPEHUE MaTepHUaIbHOM TOYKH, WX MPOEKIMU HA OCU CUCTEMBI KOOPIWHAT.
CrnoxkeHne nepeMenIeHNN U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE M PAaBHOYCKOPEHHOE MpsSMOJUHENWHOE JBmkeHue. ['paduku
3aBUCUMOCTH KOODJMHAT, CKOPOCTH, YCKOPEHHUS, NYTH M [epeMeleHus
MaTepUabHON TOYKH OT BPEMEHHU.

CBoOonHOE najieHue. YCKOpeHue cBOOOAHOTO NaJcHUsI.

KpuBonuueiiHoe paBmkeHue. [I[BH>KeHME MarepuaJbHOM TOYKM 10
OKpPY>XKHOCTH C TOCTOSIHHOM IO MOZIYJII0 CKOPOCTBHIO. YIIOBas CKOPOCTb,
auHeiHas ckopocth. Ilepuon m dacrora oOpamenusi. LleHTpocTpeMuTenbHoe
YCKOpEHHUE.

TexHuueckue yCTpOWCTBA W NPAKTUUYECKOE NPUMEHEHHE: CIHJIOMETD,
JIBUYKEHUE CHAPSIIOB, LEMHbIE U PEMEHHBIE Mepeayn.

Jlemoncmpayuu

Mognenb CUCTEMBI OTCYéTa, WUIIOCTpALMsT ~ KUHEMaTH4eCKUX
XapaKTEPUCTUK JIBUXKEHHUS.

[TpeoOpazoBaHue ABMKEHUI C HCIIOIB30BAHUEM MTPOCTHIX MEXAHU3MOB.

[TageHue Ten B BO3yXe U B pa3peKEHHOM ITPOCTPAHCTBE.

HaGmonenue nBmxeHus Teja, OPOIIEHHOIO MOJ YINIOM K TOPU30HTY H
TOPU30HTAJIBHO.

M3mepeHne yCKopeHusi CBOOOAHOTO MaJIeHUS.

HampaBienue ckopocTH Mpu ABUKEHUH MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomuwl

M3ydyeHre HEPAaBHOMEPHOIO JIBIDKEHHMSI €  ILE€JIbIO0  OIpeneseHus
MTHOBEHHOW CKOpPOCTH.

HccnenoBanrne COOTHOLICHHSI MEXJY MYyTSMH, MPOWJIEHHBIMU TEJIOM 3a
NOCJIEIOBATENIbHBIE PABHBIE MPOMEXYTKH BPEMEHU NPH PaBHOYCKOPEHHOM
JBUYKEHUU C HAYaJIbHOW CKOPOCTHIO, PABHOW HYJIIO.

N3yueHne IBMKEHUS 1IapUKa B BI3KOW KUJIKOCTH.

W3yueHue IBHKEHHUS Tea, OPOILIEHHOTO TOPU30HTANIBHO.



Tema 2. /lunamuxa

[Ipuniun  otHocutenbHOCTH [amuiies. llepBwiii  3akoH  HbrotoHa.
HMHepunaibHbIE CUCTEMBI OTCUYETA.

Macca tena. Cuina. [Tpunuun cynepnosuuuu cui. Bropou 3akon HeroTona
JUIsSl MAaTepHUaIbHOW TOUKU. TpeTunii 3akoH HploTOHA 1151 MaTepralibHBIX TOYEK.

3akoH BceMupHOro Ttiarorenus. Cuna Tsbkectu. IlepBas kocMmuueckas
CKOpPOCTb.

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

Tpenne. Buawsl TpeHus (mokosi, CKOJNbXEHUS, KaueHus). Cuia TpeHwUs.
Cyxoe Tpenue. Cuia TpeHHUs CKOJIbKEHUS U cuila TpeHus nokosi. Koagduuument
TpeHus. Cuia CONPOTUBIICHUS NIPU IBUKEHUHN TEJIA B )KUJKOCTH WUJIN Ta3e.

[TocTynarenbHOE U BpalaTelIbHOE JBUKEHUE a0COIIOTHO TBEPJOrO TENA.

MOMEHT cuIbl OTHOCHUTENIBHO OCH BpamieHus. [lmedo cuibl. YeinoBus
paBHOBECHUS TBEPAOTO TEIA.

TexHUuecKrue yCTpPOMCTBA M MPAKTHUUECKOE MPUMEHEHUE: MOIIUITHUKH,
JBU>KEHHE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBrieHne nHepIUN.

CpaBHEHHME MacC B3aUMOJCHUCTBYIOIINUX TEJL.

Bropoit 3axkon HeroToHa.

N3mepenue cui.

CnoxxeHue Cul.

3aBUCUMOCTD CUJIbI YIIPYTOCTH OT JAe(hOopMariu.

HesecomocTs. Bec Tena nmpu yCKOpEHHOM MOABEME U TAJICHUU.

CpaBHEHME CHJI TPEHUS TTOKOSI, KAUEHUS U CKOJIbKECHMUS.

YcnoBust paBHOBeCHUs TBEPIOTO Tena. Buibl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomwi

N3yuenue nBHKeHUs OpycKa 110 HAKJIIOHHOM IJIOCKOCTH.

HccenenoBanre 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HUKAIOLIMX B IIPYKUHE U
pe3uHOBOM 00pasiie, OT ux Aehopmaiuu.

HccnenoBanve yciioBUHM paBHOBECUSI TBEPAOIO TENA, HMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3aKoHbl COXPAHEHUSA 8 MEXAHUKE

Wmiynbc mMarepuanbHOM TOYKM (Te€na), CUCTEMBbl MaTEpHANIbHBIX TOYEK.
NMIynbC cuibl 1 U3MEHEHHME HMITYJIbCA TEJAd. 3aKOH COXPAHEHUS HMMITYJIbCA.
PeaktuBHOE NBUXKEHHUE.

Pabora cuiibl. MOIIHOCTH CHJTBI.

Kunernueckass sHeprusi MarepualibHOM TOUKU. Teopema 00 M3MEHEHUU
KUHETHUYECKOM SHEPTHUH.

[ToTrenunanbHas DHEPIUsl. [ToreHunanbHas SHEPIUs yIpyro
nedopMupoBaHHON mpyxuHbl. [loTeHUManbHAass SHeprus Tejna BOJIU3U
MOBEPXHOCTH 3EMIIH.

[ToreHumanbHple W HeNOTeHUUaldbHble  cuibl.  CBsi3b  palboOTHI
HEMOTEHIUAJIBHBIX CUJI C U3MEHEHWEM MEXAHUYECKOM DHEPTUHM CUCTEMBI TEIN.
3aKOH COXPAaHEHUsI MEXaHUYECKOW JHEPTUU.

VYrpyrue u Heylpyrue CTOJIKHOBEHHS.

TexHn4uecKne yCTpOMCTBAa U NIPAKTUYECKOE NMPUMEHEHUE: BOAOMET, KOIIED,
NPY>KUHHBIA MUCTOJET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeaktuBHOE NBUXKEHHUE.



[Tepexoq NOTEHUIMATBHON SHEPTUU B KHHETUYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopHwvie pabomwl

N3ydeHnure aOCOMIOTHO HEYNPYTroro yaapa ¢ MOMOIIbIO JIByX OJWHAKOBBIX
HUTSHBIX MasiTHUKOB.

HccnenoBanue cBsA3M pabOThl CHUJIBI C HW3MEHEHHEM MEXaHUYECKOU
SHEPrUu Teja Ha MPUMEPE PACTIKEHUS PESUHOBOIO KI'yTa.

Pasnen 3. MoJjiekyasipHas pu3uka ¥ TepMOAUHAMHUKA

Tema 1. Ochogbl MoneKynapHO-KUHEMUYECKOU meopuu

OCHOBHBIE TIOJIOKEHUSI MOJEKYISIPHO-KMHETHUECKOM TEOpUM M HX
OombITHOE 0OOcCHOBaHuEe. bpoyHoBckoe naBuxeHue. Juddysus. Xapakrep
JBUKEHUST M B3aMMOJEHCTBUS 4YacTHI] BewecTtBa. Mojaenu CTpoeHus TIas3os,
KUAKOCTEH M TBEPABIX TEN U OOBICHEHHE CBOMCTB BEILECTBA HA OCHOBE 3TUX
mozaener. Macca u pasmepsl Mojnekyin. KomudectBo BemectBa. I[loctosHHas
ABoranpo.

TemutoBoe paBHOBecue. Temmeparypa u e€ usmepenue. [lkana remneparyp
Lleabcus.

Mopnens wupeanbHOro rasa. (OCHOBHOE YpaBHEHHE  MOJIEKYISIPHO-
KMHETHUYECKOM TEOPHM HJEATbHOro ra3a. AOCONIOTHAs TeMIeparypa Kak mepa
CpellHEel KMHETUYECKON SHEpPruM TEIUIOBOrO JBM)KEHMs yacTul rasa. [llkana
temneparyp KenbBuna. ['a3oBble 3akoHbl.  YpaBHeHue MenzaeneeBa—
Kitaneripona. 3akon JlansroHa. M3onpoiecchl B MACAIBHOM Ta3e ¢ MOCTOSIHHBIM
KOJIMYECTBOM  BellecTBa. [paduueckoe MPeACTaBICHUE  HM30NPOLECCOB:
U30TeEpMa, U30X0pa, n300apa.

TexHuyeckue yCTpPOWCTBA U MPAKTUYECKOE NPUMEHEHHE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OnbIThl, TOKa3bIBAIOIINE AMCKPETHOE CTPOECHHME BellecTBa, (ororpadpuun
MOJIEKYJI OPTaHUYECKHUX COEMHEHUIA.

OnbIThl 10 U PY3UH )KUJIKOCTEN U Ta30B.

Monienb OGpOyHOBCKOTO ABUKEHUS.

Mopnens onbita LlTepHa.

OneIThl, JIOKa3bIBAIOLINE CYLLIECTBOBaHUE MEXMOJIEKYJIIPHOTO
B3aUMO/ICHCTBHS.

Mogenb, HIUTIOCTpUPYIOLIAs IPUPOAY JaBICHUS ra3a Ha CTEHKU COCY/a.

OnpIThl, WUIIOCTPUPYIOUIME YpPAaBHEHUE COCTOSHUS HACAIBHOIO Trasa,
M30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi

Omnpenenenue Macchl BO3/Ayxa B KJIAaCCHOM KOMHATe Ha OCHOBE M3MEPEHUN
00bEMa KOMHATBI, JABIEHUS U TEMIIEPATYpPhl BO3/1yXa B HEM.

HccnenoBanne  3aBUCMMOCTH  MEXJy  NapamMeTpamMH  COCTOSHUSA
pa3pexeHHOro rasa.

Tema 2. Ocnoebl mepmoouHamuku

TepMoanHaMuueckas cucreMa. BnyTtpennss JHEprus
TEPMOAMHAMUYECKON CUCTEMBI U CITOCOOBI €€ n3MeHeHus. KonuecTBo TenioThl
u pabora. BHYTpeHHss1 SHEprus OJHOATOMHOIO HJAEAJbHOIO rasza. Bugsl
TEIUIoNepeaayn: TEIUIONPOBOAHOCTb, KOHBEKLMS, M3JIy4YeHUE. YelbHas
TEMI0EMKOCTh BellecTBa. KonuecTBO TEMIOTHI PHU TEIUIONEpeiayde.

[Tonsitue 00 anmabatHOM mnporecce. [lepBblil 3aKOH TEPMOAMHAMUKH.
[TpumeHeHue nepBoro 3aKoHa TEPMOAMHAMUKH K u3onpoueccam. I'papuyeckas
MHTEpHpeTanus padoThl rasa.



BTtopoii 3akon TepmonnHamuku. HeoOpatuMocTh MpoiieccoB B MPUPO/IE.

TennoBble  MamuHbl.  [IpuHUMNBI  AEHCTBUS  TEMJIOBBIX — MAIIMH.
[IpeoOpazoBanus SHEPruM B TEIUIOBBIX MainHax. KoadduimeHt mnone3Horo
nerctBust TeruioBo MammHbl. [{ukn KapHo u ero kosdduiiueHT mnone3Horo
JNEUCTBUA. DKOJIOTMYECKUE MPOOIEMbl TEMI0IHEPIETUKHY.

TexHuueckue yCTpoiCTBA W MPAKTUYECKOE NPUMEHEHHUE: JBUTATEllb
BHYTPEHHETO CrOpaHus, ObITOBOI XOJOIUIBHUK, KOHIULIMOHED.

Jlemoncmpayuu

W3MeHeHre BHYTPEHHEN PHEPruu Teja MpU COBEPIICHHH paOOThI: BBUIET
npoOKH U3 OyTBUIKM MO JEUCTBUEM CXXAaTroro BO3AyXa, HarpeBaHue 3¢pupa B
JaTyHHOU TpyOKe MyTEM TpeHHsl (BUIECOAEMOHCTpALs).

W3meHeHnne  BHYTpEHHEW  dSHeprud  (TeMIeparypbl) Teda  MpuU
Teruionepeaaye.

OnbIT no aguabaTHOMY pacCHIMPEHUI0 BO3Ayxa (OMBIT C BO3IYIIHBIM
OTHUBOM).

Mogenu mnapoBod TypOWHBI, JBHUrareisi BHYTPEHHErO CrOpaHMs,
PEaKTUBHOTO JIBUTATEJIA.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomwl

N3mepenue ynenbHON TENI0EMKOCTH.

Tema 3. Acpecamnvie cocmoanusn eeujecmea. Dazoevie nepexoonl

[TapooOpazoBanue u koHjeHcanus. Micapenue u kuneHue. AOCOIIOTHAS U
OTHOCUTEJIbHAS BJIAXXHOCTh BO3ayXa. HackllieHHbI map. VYiaenapHas TeEmioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYpPhbl KUIIEHUS OT JTaBJICHUSI.

Teépnoe Tteno. Kpucramnmueckue u amopdHbie Teina. AHU30TpONUs
CBOMCTB KpucTawioB. JKuakue kpucrtamuisl. COBpEMEHHBIE MaTepHUabl.
[InaBnenue u KpucTaIM3auus. YaenpHas Teriora miasienus. Cyonumanms.

YpaBHEHUE TEIJIOBOTO OasiaHca.

TexHuyeckue ycTpoilcTBa M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP U
IICUXPOMETP, KaJJOPUMETP, TEXHOJOTUU TOJYyUYEHHUsI COBPEMEHHBIX MaTepuasos,
B TOM YHUCJIE HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiiCTBa HACHIIICHHBIX MMAPOB.

Kunenue npu noHUKEHHOM JaBJICHUMU.

CnocoObl U3MEPEHUS BIAKHOCTH.

HaGmronenue HarpeBaHus U MJIaBJIeHUS! KPUCTATUIMYECKOTO BEIIECTBA.

JleMOoHCTpanusi KpUCTAILIOB.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomuwl

N3mepeHre OTHOCUTENIbHOM BIaXKHOCTH BO3IyXa.

Pa3znea 4. DiieKkTpoaAMHAMHKA

Tema 1. Inexmpocmamuxa

OneKTpu3aunst Tel. ONEKTPUYECKUM 3apsia. [Ba BuIa AJIEKTPUUYECKUX
3apsaoB. [IpOBOAHMKM, AMAIEKTPUKH U MOIYNPOBOJHUKH. 3aKOH COXPaHEHHUS
AIIEKTPUYECKOTO 3apsija.

B3anmonerictBue 3apsanoB. 3akoH Kynona. TodeuHblld 3neKTpUYECKUN
3apsia. Dnekrtpuueckoe nose. Hanpssk€HHOCTh anekrpudeckoro noss. [IpuHuun
CYINEpIO3ULIUN ANEKTPUUECKUX Nojeil. JIMHUK HanpsHKEHHOCTH 3JIEKTPUUYECKOTO
HOJIA.

Pabora cun onekrpocrarnueckoro mojis. llorenmuan.  PasHocThb
NOTeHUHAIOB. [IpOBOAHMKM W JMAIEKTPUKUA B 3JIEKTPOCTATUYECKOM IOJE.
JluanexTpuyeckass IPOHULAEMOCTb.



DIEKTPOEMKOCT. Konpnencarop. DIIEKTPOEMKOCTD MIJIOCKOTO
KOHJEHCATOpa. DHEPTHUsl 3aPSHKEHHOIO KOHAEHCATOPA.

TexHHuecKne yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHHME: DAJIEKTPOCKOIL,
ANIEKTPOMETP, AIIEKTPOCTATUYECKAs 3allUTa, 3a3€MIICHHE 3JIEKTPOIPUOOPOB,
KOHJIEHCATOp, KOMMPOBAJIBHBIN anmnapar, CTpyHHbINA IPUHTED.

Jlemoncmpayuu

YCTpOUCTBO M IPUHLMII JEUCTBUS AEKTPOMETPA.

B3anmoneiicTBue HaIEKTPU30BAHHBIX TEI.

DIIEKTPUUYECKOE TTOJIE 3APSKEHHBIX TEI.

[IpOBOTHHUKY B 2IEKTPOCTATUYECKOM IIOJIE.

DIIEKTPOCTATUYECKAs 3alUTA.

JIMDIEKTPUKH B DIIEKTPOCTATHYECKOM TIOJIE.

3aBUCHUMOCTb DJIEKTPOEMKOCTH ILIOCKOTO KOHJIEHcAaropa OT IUIONIaigu
IIJIACTUH, PACCTOSIHUS MEXKLy HUMH U TUAIEKTPUUECKON MPOHULIAEMOCTH.

DHeprus 3apsHKEHHOI0 KOHAEHCATOpa.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomuwi

N3mepenue aeKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwtit 3nekmpuyeckuii mox. Toku 6 paznuunvix cpeoax

DJIEKTPUYECKUM TOK. YCIOBUS CYLIECTBOBAHUS JJIEKTPUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. ITocTossHHBIN TOK.

Hanpsxenne. 3akon OMa 11 y4acTKa LETIH.

DIEKTPUYECKOE COINPOTHUBIICHUE. YIENBHOE CONPOTUBJIEHUE BEIIECTBA.
[locnenoBarenbHOE, MapAIIIEIBHOE, CMEIIAHHOE COCIMHEHHUE IIPOBOJHUKOB.

PabGora nsnekrpuueckoro Toka. 3akoH JDxoyns—JleHma. MomHOCTb
EKTPUYECKOTO TOKA.

DNEKTPOABMKYIIAs CHJIa U BHYTPEHHEE CONPOTHBIICHHE MCTOYHMKA TOKA.
3akon Owma jns noiaHoW (3aMKHYTOHM) anekTpuueckod 1enu. Kopotkoe
3aMBIKaHUE.

ONEKTPOHHAsT  NMPOBOAMMOCTH  TBEPABIX  METAJLIOB.  3aBUCHMOCTh
CONPOTHBIICHUS] METAJJIOB OT Temneparypbl. CBEpXIIPOBOIANMOCTb.

DIEKTPUYECKUN TOK B BaKyyMe. CBOMCTBA ANEKTPOHHBIX ITyYKOB.

[TomynpoBoaguuku.  CoOCTBEHHass W NPUMECHass  MPOBOJMMOCTH
noJynpoBoAHUKOB. CBoiicTBa p—n-niepexoa. [lonynpoBoHUKOBEIE TPUOOPEI.

DJIEKTPUYECKHT TOK B PacTBOpaxX M  pacijiaBax d3JICKTPOJIUTOB.
DIEKTPOIUTHYECKAS JUCCOUMALNS. DIEKTPOIINS.

DIIEKTpUUYECKH TOK B ra3ax. CaMOCTOSTENbHBIM U HECAMOCTOSITEIbHbIN
pazpsa. Monnus. [1nasma.

TexHn4YecKne yCTpPOMCTBA M IPAKTHYECKOE NPUMEHEHHE: AMIEPMETD,
BOJIETMETP, PEOCTAaT, HCTOYHMKU TOKa, 3JEKTPOHArpeBaTelIbHbIE IMPUOOPHI,
AJIEKTPOOCBETUTEIbHBIE TMPUOOPHI, TEPMOMETP COMNPOTUBICHMS, BaKyyMHBII
JIMOJ1, TEPMUCTOPBI U POTOPE3UCTOPHI, MOTYITPOBOAHUKOBBINA JUOJ, raJbBaHUKA.

Jlemoncmpayuu

M3mepenue cuibl TOKAa U HANPSHKEHUS.

3aBUCHUMOCTDH COIPOTHUBIEHUS LWIMHAPUYECKUX ITPOBOIHUKOB OT JUJIMHBI,
IJIOIIA/IN TTONIEPEYHOr0 CEYEHUS U MaTepuaa.

CMemanHoe COeTMHEHUE ITPOBOTHUKOB.

[Ipsamoe wu3MepeHHue >SIEeKTPOABMKYIIEH CHIIbl. KOpOTKO€ 3aMbIKaHUE
rajbBaHUYECKOTO 3JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTUBIICHHUS.

3aBUCHUMOCTb COIIPOTHBIICHUS] METAJJIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB HIIEKTPOIUTOB.

W ckpoBoii pa3psia 1 NPOBOAUMOCTD BO3/1yXa.



OAHOCTOPOHHSSI MPOBOJIMMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, 1abopamoprvie pabomoi

W3ydeHne cMEIaHHOTO COeIMHEHUSI PE3UCTOPOB.

W3mepenune 3eKTpOIBHKYIIEH CUITbI HCTOYHUKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBIICHHUS.

Habntonenue snexkrpomnusa.

Me:knpeaMeTHbIE CBS3H

Nzyuenne kypca Gpusuku 6a3oBoro ypoBHs B 10 kitacce oCcyIiecTBIsieTcs ¢
Y4E€TOM COJEPKATEIbHBIX MEXKIIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTuKH,
OHMOJIOrUU, XUMHH, T€Orpapuu U TEXHOJIOTHH.

Mesicnpeomemnvle nonsimusi, CBI3aHHBIE C U3YYEHUEM METOJOB HAyYHOI'O
NO3HAHUSA: SIBJIEHUE, Hay4YHbId (PaKT, TUNoTe3a, (pU3nyeckas BEeIMUYMHA, 3aKOH,
Teopusl, HaOJIIOJIEHUE, SKCIIEPUMEHT, MOACIIMPOBAHUE, MOJEIIb, U3MEPEHUE.

Mamemamuka: pelmieHue CUCTEMbl YypaBHEHWH, JHHEWHas (yHKUUA,
napabona, runepOona, UX Tpapuku U CBOWCTBA, TPUTOHOMETPUUECKUE
byHKIMN: CUHYC, KOCHHYC, TaHIeHC, KOTAHI'€HC, OCHOBHOE
TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPBI U X MPOEKIMUU HA OCH KOOPJMHAT,
CJI0)KEHHE BEKTOPOB.

buonozusn: Mexanumdeckoe IBMKEHUE B KUBOM mpupozae, auddysus,
OCMOC, TEIIOOOMEH J>KMBBIX OpPraHM3MOB (BHUIbI TEIUIONEPENadyH, TEIJIOBOE
PaBHOBECHE), DIIEKTPUUYECKUE SIBICHUS B )KMBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOCHHME BEIECTBA, CTPOEHUE aTOMOB M MOJIEKYIL,
MOJIb BEIIECTBA, MOJISIpHAas Macca, TEIUIOBble CBOMCTBA TBEPABIX TeE,
KUAKOCTEH U Ta30B, NEKTPUUECKUE CBOMCTBA METAIUIOB, JIEKTPOJUTHUYECKAS
JUCCOLIMAIINS, rajbBaHUKA.

l'eoepaghus: BIaxXHOCTh BO3yXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonozus: ipeoOpazoBaHUE JIBUXKEHUN C UCIIOJIb30BAHHMEM MEXAHU3MOB,
y4€T TpEHUs B TEXHUKE, MOAIIMITHUKH, UCIOJb30BAHHE 3aKOHA COXPAHECHMS
UMITyJbCa B TEXHHUKE (pakera, BOJAOMET W JPYyrue), JBUrarellb BHYTPEHHETO
cropanusi, nmnapoBasi TypOuWHa, OBITOBOW  XOJIOAWJIBHUK, KOHIMUIIHOHED,
TEXHOJIOTUU  TOJYYEHUSI COBPEMEHHBIX MarepuajgoB, B TOM  YHUCIE
HAHOMATEpPHalIOB, M  HAHOTEXHOJIOTMM,  D3JEKTPOCTaTHYeCKas  3alluTa,
3a3€MJICHUE AIEKTPONPUOOPOB, KCEPOKC, CTpYHHBIN IIPUHTEDP,
AJIEKTPOHArpeBaTeIbHble  MPUOOPBL,  BJIEKTPOOCBETUTENIbHBIE  MPUOOPHI,
rajbBaHUKA.

11 KJIACC

Pa3znea 4. DiieKTpoAMHAMHKA

Tema 3. Maznummnoe none. I1eKmpoMazZHUMHAA UHOYKUUA

[locrossHHBIE ~MarHWTBL. B3auMomencTBHE TOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe mone. Bexktop MarHuTHOM WHAYKUMH. [IpuHumn cynepnosunnu
MAarHuTHBIX MOJEeH. JINHMM MarHUTHOM MHAYKUMK. KapTuHa JTUHUKA MarHUTHOM
WHAYKIUU TOJIs1 HOCTOSHHBIX MAarHUTOB.

MarnutHOE€ mnoJe MNPOBOJHHMKA C TOKOM. KapThHa NWHUN WHIyKIUU
MAarHMTHOIO TOJIA JUIMHHOTO MPSIMOTO NMPOBOAHUKA M 3aMKHYTOTO KOJBLEBOIO
IIPOBOJIHMKA, KAaTyIIKH ¢ TOKOM. OnbIT Opcrena. B3anmonencrsue npoBOJHUKOB
C TOKOM.

Cuna Amnepa, €€ MOIyJib U HallpaBJICHUE.

Cuna JlopeHuna, €€ Moaylib W HampaBlieHHE. J[BM)KEHHE 3apsiKEHHOU
YacTUIIbl B OTHOPOJHOM MarHUTHOM mose. Pabora cuiibl JlopeHua.



SIBneHne SNeKTpOMarHUTHOM WHAYKUMH. [lOTOK BEKTOpa MarHUTHOU
VHIYKIMU. OJIEKTPOIABWXKYILNAS CHJIA WHIAYKIHMHU. 3aKOH DJIEKTPOMAarHUTHOW
uHaykuuu @apanes.

BuxpeBoe anekTpudeckoe mnone. DIEKTPOABMKYyIIas CWJIa UHAYKLUUNA B
IIPOBOJHUKE, IBHKYILIEMCS TOCTYNATEIbHO B OAHOPOAHOM MarHUTHOM IOJIE.

[IpaBuiio Jlenna.

NHIyKTUBHOCTE. fIBIEHME CaMOMHAYKLMHU. OJIEKTPOABWKYIIAs CuUja
CaMOWHIYKIIUH.

DHepruss MAarHUTHOTO MOJISI KATYIIKHA C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHHYecKne YCTpPOWCTBA M MNPAKTUYECKOE NPUMEHEHHE: ITOCTOSHHBIE
MAarHuThl, AJIEKTPOMArHUTBI, JJIEKTPOABUTATENb, YCKOPUTEIH 3IIEMEHTAPHBIX
YaCTUL, NHIYKIIMOHHAS I1€Yb.

Jlemoncmpayuu

OnsiT Opcrena.

OTKJIIOHEHME HIIEKTPOHHOTO ITyYKa MATHUTHBIM TOJIEM.

JIvHMY MHIYKIIUYM MAarHUTHOTO TTOJISL.

B3anmonelicTBue AByX MPOBOIHUKOB C TOKOM.

Cuia Amnepa.

[eiictBue cuibl JIopeHIla Ha HOHBI ANEKTPOJIUTA.

SIBneHne ANMEeKTPOMarHuTHOM MHIYKIIUH.

[IpaBuito Jlenna.

3aBUCHUMOCTh  DJIEKTPOABMKYLIEH CWIBI HMHAYKIHM OT CKOPOCTH
WU3MEHEHNS MATHUTHOTO MOTOKA.

SIBneHne caMOMHAYKIUU.

Yuenuueckuii sxcnepumenm, 1abopamoprvie pabomoi

M3yuyeHre MarHuTHOTO MOJIS KATYIIKHA C TOKOM.

HccenenoBanne edCTBUS TOCTOSSHHOIO MarHUTa Ha paMKy C TOKOM.

HccenenoBanue ABIEHUS MIEKTPOMATHUTHOW MHAYKIUU.

Pasnen S. KosieOanust M BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazZHUMHble KONEOAHUA

KonebarenpbHas cucrema. CBOOOIHBIE MEXaHUYECKHE  KOJIEOAHMS.
I'apmonnueckue konebanus. [lepuon, yactora, ammuuTyaa u ¢asza KojaeOaHHi.
[IpyxnHHBIM MasTHUK. MaTeMaTHYECKUI MAasITHUK. YPaBHEHNE TaPMOHUYECKUX
xoneOanuil. [IpeBpamieHue 3Heprum Npu rapMOHUYECKUX KOJIEOAHUSX.

KonebarenbHbiit koHTYp. CBOOOJHBIE 3JIEKTPOMATHUTHBIC KOJICOAHUS B
UJeanbHOM KOJIEOATEIbHOM KOHTYpE. AHAJIOTHS MEXAYy MEXaHUYECKUMU U
ANIEKTPOMArHUTHbIMU KojieOaHusiMu. Dopmyna Tomcona. 3akOoH COXpaHEHHS
SHEPrUHU B UJ€AJTBLHOM KOJIeOaTeIbHOM KOHTYPE.

[IpeacraBnenue 0  3aTyxalwomMX  KojeOaHUsX.  BbIHyXJIeHHbIC
MexaHuueckue kojeOaHus. Pe3oHaHC. BbIHYXIEHHbIE 3IEKTPOMarHUTHBIE
KoJIeOaHusl.

[lepemennsblii TOK. CHHYCOMIANBHBIA NEPEMEHHBIA TOK. MOIIHOCTB
NEPEMEHHOIO0 TOKAa. AMIUIUTYAHOE M JACHCTBYIOIIEE 3HAUYEHUE CUJIBI TOKA H
HaANPSHKEHUS.

Tpancdopmarop. [TpousBouctBoO, nepenaya U norpedieHue
MEKTPUYECKOM  DHEPTUMU.  OKOJIOTMYECKHE PUCKUM IIPU  NPOU3BOJCTBE
aneKTposHeprun. KynbTypa MCIONIb30BaHUS 3JEKTPOIHEPTUU B MOBCEAHEBHOM
KU3HU.



TexHn4YecKrne yCTpOUWCTBA U MPAKTHYECKOE NMPUMEHEHUE: DIEKTPUUECKUI
3BOHOK, T€HEPaTOp NEPEMEHHOIO TOKA, JIMHUU JIEKTpOoIepeaad.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KosieOaTenbHONW CUCTEMbl (TIPYKUHHBIA WU
MaTeMaTu4eCKUi MasiTHUK).

Habmntonenue 3aryxaronmx kojaeOaHui.

HccnenoBanre CBOMCTB BBIHYKIEHHBIX KOJIEOAHUH.

Habntonenue pezonasca.

CBOOOJHBIE PIEKTPOMArHUTHBIE KOJIEOAHUS.

OcuummiorpaMMbl (3aBUCUMOCTH CUJIbI TOKA U HANpPSDKEHHUSI OT BPEMEHH)
JUTSI 3JIEKTPOMArHUTHBIX KOJIEOaHUM.

Pe3onanc mnpu mnocneaoBaTelbHOM COEIMHEHMHM PE3UCTOpPA, KaTyIIKH
UHIYKTUBHOCTH M KOHJEHCATOPA.

Mogenb JIMHUY 3JIEKTPOIIEPEIadH.

Yuenuueckuii sxcnepumenm, 1abopamoprvie pabomoi

HccnenoBanre 3aBUCUMOCTH MEpUOJIa MalbIX KoJIeOaHUW Tpy3a Ha HUTH
OT JUIMHBI HUTU U MacChl rpy3a.

HccnenoBaHne NEpPEeMEHHOT0 TOKa B LENH U3  [OCJIEI0BaTENIbHO
COEIMHEHHBIX KOHJEHCATOPa, KaTylIK! U Pe3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazZHUNHbLE 60JIHbL

MexaHndeckue BOJIHBI, yClIOBUSL pacnpocTtpaHenus. [lepuon. Ckopoctb
pacnpocTpaHeHUsT M JUIMHA BOJIHBL. [lomepeuHble W MPOJOJBHBIE BOJIHBI.
WUuTepdpepeHius u nuPpakuus MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. | pomkocTh 3ByKa. Beicora Tona. TemOp 3ByKa.

DJEKTPOMArHUTHBIE BOJIHBI. YCJIOBHUS M3JIyYEHHS] SJIEKTPOMATHUTHBIX
BOJIH. B3aumHas opueHTanus BekTopoB E, B, V B 21€KTpOMarHuTHON BOJIHE.
CBolicTBa 3J€KTPOMAarHUTHBIX BOJH: OTPa)KE€HUE, MPENIOMIIEHUE, MOIsSpU3aLus,
mugpakuust, nuareppepeHus. CKOpoCTh 3IEKTPOMArHUTHBIX BOJIH.

[IIkayia 3MeKTpOMarHUTHBIX BOJIH. [IpuMeHeHre 3IeKTpOMarHuTHBIX BOJIH
B TEXHUKE U OBITY.

[IpyHOMNIBI PagUOCBS3U U TeNEBUACHUS. Panqnonokanusi.

DJEKTPOMArHUTHOE 3arpsI3HEHUE OKPYXKAIOLIEH CPeJIbl.

TexHuueckue ycCTpOHCTBa M NMPAKTHUYECKOE NPUMEHEHHE: MY3bIKaJIbHbIE
UHCTPYMEHTBI, YJIbTPa3ByKOBasi JUArHOCTHKA B TEXHUKE U MEIULIMHE, pajap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBU-neus.

Jlemoncmpayuu

O0pa3zoBaHue U pacpOCTPAHEHHE MOMIEPEUHBIX U MTPOJOJIbHBIX BOJH.

KoneOmromeecs Teno Kak HCTOUHUK 3BYKa.

HaGmonenue orpaxeHust ¥ NpeaoMIIEHUS] MEXaHUYECKUX BOJIH.

Habmonenue unrepdepeHinu u Audpakiiny MEXaHU4eCKUX BOJIH.

3BYKOBOW PE30HAHC.

HaGmonenue cBsi3u rpOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYAOM U
4acTOTOM KosieOaHU.

HccnenoBaHne  CBOWCTB — DJIEKTPOMArHWTHBIX — BOJIH:  OTPa)KEHUE,
IpeJIOMIICHHE, NTOJIIpU3alus, Tuppakuus, THTeEpPepeHLns.

Tema 3. Onmuka

[eomerpuueckas ontuka. [IpsMonuHeHOE pacHpOCTpAaHEHHUE CBETA B
onHopoaHou cpene. JIyu cBera. ToOueUHBIN UCTOYHUK CBETA.

OTtpaxenue cBera. 3akoHbl OTpaxkeHHUs: cBeTa. llocTpoeHne n3o0pakeHui
B IJIOCKOM 3€pKaJie.



[Ipenomiienre cBera. 3akoHbl MPETOMIICHUS cCBeTa. AOCOIIOTHBIN
nokazarenb npenomieHus. [lonnoe BHyTpeHHee orpaxenue. [IpeaenbHblil yron
MOJIHOTO BHYTPEHHETO OTPAKEHUS.

Hucnepcus ceeta. CiaoxHbIil cocTaB Oenoro ceera. L{Ber.

ColOuparomiue U pacceuBaronue JuH3bl. ToHkas JswmH3a. DoKycHOe
pPAcCTOSHME W ONTHYECKas cuila TOHKOM nuH3bl. [locTpoeHne m3zoOpaxeHuil B
coOuparonMx U paccenBaromux auH3ax. opmyna TOHKON JUH3BL. YBEIUUYEHUE,
JABAEMO€ JINH30M.

[Ipenensl MPUMEHUMOCTH T€OMETPUYECKON ONTHKHU.

BonnoBass ontuka. WuTtepdepenuus cera. KorepeHTHblE HCTOYHUKH.
VYcinoBus HaONIONEHHS MAKCUMYMOB M MHUHUMYMOB B HMHTEP(EpEHIIMOHHON
KapTUHE OT JABYX CHH(A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpaknus csera. [udpaxuuonnas pemérka. YciaoBue HaOMIOACHUS
[JJaBHBIX MAaKCUMYMOB IIpH MaJ€HHMM MOHOXPOMAaTHYECKOTO CBETa Ha
JTU(PAKIUOHHYIO PEIIETKY.

[Tonsipu3zanus ceera.

TexHuueckue ycCTpoMCTBA M NPAKTUYECKOE NPUMEHEHME: OYKH, JyIa,
(doroanmnapar, NMPOEKUMOHHBIM amnmapar, MUKPOCKOIN, TEJIECKOI, BOJIOKOHHAas
ONTHKA, TU(PPAKIIMOHHAS PEIIETKA, TOJISIPOUI.

Jlemoncmpayuu

[TpsimonuHEliHOE pacHpoCTpaHEHUE, OTPAXEHUE U NPEIOMIICHHE CBETA.
OnTtuyeckue npudOpHI.

[TostHOE BHYyTpEeHHEE OTpaxkeHne. Mojiesnb CBETOBO/A.

HccnenoBanre CBOMCTB M300paKEHUI B JTMH3AX.

Monenn MUKpPOCKOIA, TEIECKONA.

Habntonenue unrepdepeniiu ceera.

Habmntonenue audpakiuu ceera.

Habntonenue qucnepcuu cBera.

[TosmydyeHue creKTpa ¢ MOMOILBIO MPU3MBI.

[TosmydyeHnue criekTpa ¢ MOMOILbIO TU(PPAKIIUOHHON PEIIETKH.

HaGmonenue nonsipuzanuu cBera.

Yuenuueckuii sxcnepumenm, 1abopamoprvie pabomoi

W3mepeHune nokasaress IpejoMIICHUs CTEKIIA.

HccnenoBanue CBOMCTB M300paKEHUI B JTMH3AX.

Habntonenue aucnepcuu cBera.

Pasnen 6. OcHOBBI clIelIMAIbHON TEOPUH OTHOCHTEILHOCTH

['panuibl NPUMEHUMOCTH  KJIacCHUeCckoM  MexaHukd. [locTynarsl
CIIEIMAIBHOW TEOPUH OTHOCUTEIBHOCTH: WHBAPWAHTHOCTb MOXYJISI CKOPOCTH
CBETa B BaKyyMe€, PUHIUI OTHOCUTEIbHOCTH DUHILTEIHA.

OTHOCHUTENBHOCTE ~ OJHOBPEMEHHOCTH.  3aMEIJICHHE  BPEMEHU U
COKpAILEHUE JITUHBI.

DHEprus 1 UMIYJIbC PENSITUBUCTCKON YaCTULIBI.

CBsi3p Maccbl C DHEPrUEW W HMITYJIbCOM PENSTUBUCTCKOM YacCTHUILIBI.
DHEprus MoKosl.

Pasznen 7. KBanroBasi pusuka
Tema 1. dnemenmovl K6AHMOBOU ONMUKU
®ortonsl. Popmyna I[lnaHka cBg3uM sHEpruM (POTOHA C €ro 4YacTOTOM.
DHeprus 1 UMIyJbC POTOHA.



OtkpeiTie u ucciuenoBanue Gorodapdexra. Omnbitel A. I. Cronerosa.
3akoHbl Qororddekra. YpaBHeHue DitHiureHa 11 porordpdexra. «KpacHas
rpanuna» ¢potodpdexra.

JaBnenue ceeta. OnwiThl 1. H. JIleGenena.

XHUMHUYECKOE JENCTBUE CBETA.

TexHuueckue ycCTpOWCTBA U MPAKTUYECKOE MPUMEHEHHE: (POTORIEMEHT,
(doTonaTymk, coaHeuHas 0atapesi, CBETOAUO/,.

Jlemoncmpayuu

®oTo3peKT Ha yCTAaHOBKE C LIMHKOBOM MJIACTHHOM.

UccnenoBanue 3akoHOB BHEIIHETO GhoTodPdeKTa.

Cseronnon.

Conneynas Oarapes.

Tema 2. Cmpoenue amoma

Monens aroma Tomcona. OnbiTel Pe3epdopna mo paccesHUIO o -4acTHIL.
[Lnanerapnas monens aroma. Iloctymarsl bopa. U3nydenue m mormonieHue
(OTOHOB MpHU MEpPexXoJie aroMa C OJHOTO YPOBHSA SHEPrUU Ha Jpyro. Bumswl
cnekTpoB. CHEKTp ypOBHEW SHEPTHH aTOMa BOAOPO/IA.

BonnoBeie cBoiictBa uactuu. Bomusl ge bpounsa. Kopnyckynspho-
BOJIHOBOM JTyaJiu3M.

CHOHTaHHOE U BBIHYKJEHHOE U3JTyUYEHUE.

TexHnYecKrne yCTpOMCTBA M NMPAKTHYECKOE IPUMEHEHME: CIIEKTPaIbHBIN
aHanu3 (CIEeKTPOCKOMN), JIa3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Monens onbiTa Pezepdopra.

Onpenenenue JJIMHBI BOJIHBI Jia3epa.

HaOmonenue nuHeiyaThix CIEKTPOB U3TyUYEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi

Habmntonenue nuHedyaToro crexkrpa.

Tema 3. Amommnoe aopo

DKCHEpUMEHTHI, JOKa3bIBAIOIIME CIOKHOCTh CTpoeHus sapa. OTKpbITHE
pagnoakTuBHOCTH.  OmnbiThl  Peszepdopna mno  ompeneneHuro  cocTaBa
paauoakTUBHOrO u3inydeHus. CBoiicTBa anbda-, Oera-, TraMma-U3ITydEHUS.
BnusgHaue pagnoakTUBHOCTH Ha )KMBBIE OPraHU3MBbI.

OTtkpeiTHE NpoTOHA U HelWTpoHa. HykiionHas Monens siapa lelizenoepra—
NBanenko. 3apsaa siapa. MaccoBoe uucio sapa. M30Tormsl.

Anb(a-pacniaa. DIEeKTpOHHBIM M MO3UTPOHHBIN Oera-pacnan. ['amma-
U3JTydeHHe. 3aKOH paJIMOaKTUBHOTO pacnaja.

DHeprus CBsI3M HYKJIOHOB B siape. AnepHbie cunbl. [ledexTt maccsl sapa.

Snepusble peakunu. [lenenne u cUHTES Aa€p.

SAnepubiii peakrop. TepmosnepHsiid cuHTe3. [IpobieMbl U NEPCIEKTUBEI
SIEPHON SHEPIETUKH. DKOJIOTUYECKHUE ACTIEKTHI SICPHON IHEPTETHUKHU.

DneMeHTapHble YacTULlbl. OTKPBITHE MO3UTPOHA.

MeTopl HaOMIOAEHUS U PETUCTPALIMHU IIEMEHTAPHBIX YaCTHUL.

@dyHIaMeHTalbHbIE B3aUMOJEHCTBUS. ENMHCTBO (PU3MUYECKON KapTUHBI
Mupa.

TexHuueckue yCTpoMCTBA M NPAKTUYECKOE MPUMEHEHHE: JIO3UMETD,
kaMmepa BunbcoHa, siiepHblil peaktop, aroMHasi 6omoa.

Jlemoncmpayuu
CY€TUMK MOHU3UPYIOIIHNX YACTHII.
Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi



HccnenoBanre TpekoB yacTull (110 TOTOBBIM oTorpadusm).

Pasnen 8. DiieMeHTBI aCTPOHOMMH M ACTPOPU3UKH

Oranbl pa3BuUTHs acTpoHOMUH. [IpuknagHOE W MHUPOBO33PEHYECKOE
3HaYEHHUE aCTPOHOMMUH.

Bup 3Bé3qHoro HeOa. Co3Besnusi, sipkue 3BE3/bI, MJIAHEThI, X BUAUMOE
JIBUYKEHUE.

ConneuHas cucrema.

Connue. ConHeuHass akTUBHOCTh. MctouHuk sHeprum CoJiHIIA M 3BE3.
3BE311bI, UX OCHOBHBIE XapAaKTEPUCTUKHU. J(MarpaMma «CIEKTPaJbHBIM KIacc —
CBETUMOCTbY». 3BE3/bl IIABHOM MOCIEI0BATEIbHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTbY» JJIA 3BE3]l IVIaBHOM MOCIIE0BATEIbHOCTU. BHyTpeHHEe CTpoeHue
3B€31. COBpEMEHHbIE MPEACTABICHUS O TPOUCXOKICHUU U 3BOIIOIMU CoNHLA U
3BE31. DTamnbl )KU3HU 3BE3.

Mnineunsiii IlyTe — Hama ['anaktuka. [lonoxenne m nBumxenue CosHLa B
['amaktuke. Tumnbl ranaktuk. Pannoranaktvkum m kBasapbl. UEpHblE ABIPHI B
A/ipax rajakTuK.

Bcenennas. Pacmupenune Bcenennoil. 3akon Xa0O0ma. PaszOeranue
ranaktuk. Teopus bonemoro B3peiBa. PennkToBoe n3nydeHue.

Macmrabnas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnsie mpoOiemMbl aCTPOHOMUMU.

Yuenuuecxue nabnooenus

HaGmonenust HeBOOPYKEHHBIM IJ1a30M C UCIIOJIb30BAHUEM KOMITBIOTEPHBIX
OPWIOKEHUA I ONpEAENieHUs TIOJOKEHUsT HeOeCHbIX OOBEKTOB HA
KOHKPETHYIO JaTy: OCHOBHblE co03Be3ausi CeBepHOro mojyliapus U SpKue
3BE3/IBL.

Habmntonenus B teneckon Jlynsl, mnanet, Mueunoro Ilytu.

O0o01aronee NOBTOPEHUE

Ponb ¢u3ukum u acTpOHOMUHM B DKOHOMUYECKOW, TEXHOJIOTUYECKOH,
COLIMAIIBHOM M 3TUYECKON cdepax AEsITEIbHOCTH YEJIOBEKa, POJb M MECTO
(GU3MKM W acCTPOHOMUM B COBPEMEHHOM HAyYHOHM KapTHHE MHpaA, POJb
dbusznyeckoit Teopun B (GOPMUPOBAHUU TIPEACTABICHUN O (U3UUECKON KapTHUHE
MHUpa, MECTO (PU3UYECKONM KapTHUHBI MHpa B OOIIEM psy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEICTABIECHUHN O MPUPOE.

Me:knpeaMeTHBbIE CBS3H

Nzyuenne kypca Gusnku 6a3oBoro ypoBHs B 11 kiiacce ocymiecTBisieTcs ¢
Y4E€TOM COJEPKATEIbHBIX MEXKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTuKH,
OMOJIOTUY, XUMHH, TEOrpaAPUU U TEXHOJIOTHH.

Mesicnpeomemnvle nonsimusi, CBI3aHHBIE C U3YYEHUEM METOJOB HAyYHOI'O
NO3HAHUSA: SIBJIEHUE, Hay4YHbIH ()aKT, TUNOTE3a, (PU3nyeckas BeIWUYMHA, 3aKOH,
Teopusl, HaOIIIOJIEHUE, SKCIIEPUMEHT, MOACIIMPOBAHUE, MOJEIIb, U3MEPEHUE.

Mamemamuka: penieHUE CHCTEMbl ypaBHEHUH, TPUTOHOMETPUYECKUE
GyHKIMU: CUHYC, KOCHHYC, TaHIeHC, KOTAHI'€HC, OCHOBHOE
TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPBI U X MPOEKIMU HA OCH KOOPJMHAT,
CIIO)KEHHE BEKTOPOB, TMPOM3BOAHBIE 3JIEMEHTApPHBIX (QYHKIMM, NpPHU3HAKU
no00UsI TPEYrOJIbHUKOB, ONpPEEICHUE IUIOMAAN TUIOCKUX (Uryp m oobéma
TEJl.

buonozus: >nexrpuyeckue SIBICHHUSI B KUBOW MPUPOAE, KoyieOaTelIbHbIE
JBUKEHUSI B JKUBOM MPUPOJAE, ONTUYECKHUE SIBJICHUS B >KUBOM MPUPOJE,
JEHCTBUE paJiMallK HA )KUBbIE OPraHU3MBI.



Xumus: CTPOEHHE AarOMOB W MOJIEKYJ, KPHUCTaJUIMYECKass CTPYKTypa
TBEPABIX TE€J, MEXaHU3Mbl OOpa30BaHUs KPUCTALUIMYECKON  PElIETKH,
CIIEKTPAJIbHBIN aHAJIU3.

l'eocpagpus: MarHuTHBIE TONIOCA 3€MJIM, 3aJie)KM MAarHUTHBIX Py,
(oTOCHEMKA 3eMHOI MOBEPXHOCTH, MPEACKA3aHUE 3EMIIETPIACEHHUIA.

Texnonocus: IWHUM DIIEKTPOIEpENad, TE€HEpPAaTop IEPEMEHHOIO TOKa,
AJIEKTPO/ABUTATENb, MHAYKIIMOHHAS M€4b, pajap, paluoOnpUEMHUK, TEIEBU30D,
aHTeHHa, Ttenedon, CBU-neub, NpOEKIIMOHHBIN anmnapar, BOJOKOHHAsi ONTHKA,
coJiHeuHast Oarapes.



IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHHSA IIPOI'PAMMBI 110
®OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne ydyeOHoro mpeamera «Du3uka» Ha YPOBHE CPEIHETO OOIIEro
oOpazoBaHus (0a30BbIl  ypOBEHb) JIOJDKHO OOECHEUUTh  JOCTHUIKEHUE
CIEeIyIONTUX JTHIHOCTHBIX, METANPEIMETHBIX U MPEAMETHBIX 00pa30BaTeIbHBIX
PE3yIBTATOB.

JIMYHOCTHBIE PE3VYJIBTATBI

JIndHOCTHBIE pe3ylbTaThl OCBOCHHS y4eOHOro mnpeamera «Dusnkay
JTIOJIKHBI OTpakaTh TOTOBHOCTD 5 CIIOCOOHOCTD 00y4Jaromuxcs
PYKOBOJICTBOBaThC C(OPMUPOBAHHOW BHYTPEHHEH TO3UIMEH JIMYHOCTH,
CHUCTEMOM IEHHOCTHBIX OPHUEHTAIMMH, MO3UTUBHBIX BHYTPEHHUX YOCKICHHI,
COOTBETCTBYIOIUX TPATUIIMOHHBIM IIEHHOCTSM POCCHUHCKOTO O0OIIEeCTBa,
pacllMpeHre JKU3HEHHOTO OIbITa M ONbITa JAEATEIbHOCTH B MPOLECCE
peanu3anuyd OCHOBHBIX HANpaBICHUN BOCIUTATEIBbHOW AESATEIbHOCTH, B TOM
YKCJIE B YACTH:

1) rpa:kaaHCKOr0 BOCIUTAHUSA:

c(hOpMHPOBAHHOCTh  TPAXKIAHCKOM  TO3UIMK  OOydYaromierocs  Kak
AKTUBHOTO U OTBETCTBEHHOTO YJI€HA POCCUUCKOTO OOIIECTRA;

OPUHATHE TPAJAUIIMOHHBIX  OOIIEUETIOBEUECKUX TYMAHUCTUYECKUX U
JEMOKPATUYECKUX LIEHHOCTE;

TOTOBHOCTb BECTH COBMECTHYIO J€ATEIbHOCTh B HHTEPECAX IPAKAAHCKOTO
00111ecTBa, y4acTBOBATh B CAaMOYTIPABJICHUU B 00pa30BaTEIbHONM OpraHu3alliy;

YMEHHUE  B3aUMOJCICTBOBaTh C  COLUHMAIBHBIMM  HMHCTUTYTaMU B
COOTBETCTBHH C UX (QYHKIIMAMH U Ha3HAYCHUEM;

TOTOBHOCTb K TYMaHUTapPHOU W BOJIOHTEPCKOM IESTENBHOCTH;

2) NaTpMOTHYECKOr0 BOCIIUTAHUS:

c(hopMHPOBAHHOCTh POCCUHCKOU IpaXXJaHCKOU UJICHTUYHOCTH,
NaTpUOTU3MA;

LEHHOCTHOE OTHOIIEHUE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSIM
POCCUICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKHU;

3) 1yXOBHO-HPABCTBEHHOTO BOCIIMTAHUA:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHUECKOTO MTOBE/ICHHUS;

CIIOCOOHOCTH OIEHMBATh CUTYAIIMIO W MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPHUEHTHUPYSACh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH, B TOM YHCJIE B
JEeATEIIbHOCTH YYEHOI0;

OCO3HAHUE JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOWYUBOTO OYIyIIEro;

4) 3CTETU4€CKOr0 BOCIIMTAHMS:

ACTETUYECKOE OTHOILIEHHE K MHUpPY, BKIIOYass JCTETUKY HAyYHOI'O
TBOPYECTBA, MPUCYIIETO (HU3HUECKON HAYKE;

5) TpynOBOIO BOCIMTAHUSA:

MHTEPEC K PA3IMYHBIM chepam npodecCHOHATBHON AESITENIbHOCTH, B TOM
YHClie CBS3aHHBIM C (DU3UKOM W TEXHUKOW, YMEHHE COBEpINATh OCO3HAHHBIN
BbIOOp Oyaymield mnpodeccud M pearn30BbIBaTh COOCTBEHHBIC >KU3HEHHbBIC
IJIaHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUI0O M CaMOOOpa30BaHUIO B
oOnacTv PU3KMKHU Ha MPOTSHKEHUH BCEH JKU3HU;

6) 3K0J10rM4eCKOro BOCIIMTAHUSA



c(hOpMUPOBAHHOCTh HKOJOTUUECKOM KYJIBTYPbI, OCO3HAHUE TII0OATBLHOTO
XapakTepa IKOJIOTHUECKUX MPoOIeM;

IJIAHUPOBAHUE M OCYILIECTBICHHE JIEWCTBUM B OKPYXKAIOIIEH Cpele Ha
OCHOBE 3HaHUA 11eJIe YCTONYMBOTO Pa3BUTHS YEIOBEUECTRA;

paclIMpeHre OMbITa JEATEbHOCTH JKOJOTUYECKOW HAmpaBICHHOCTH Ha
OCHOBE UMEIOLIUXCA 3HAaHUH 10 (PU3UKE;

7) HEHHOCTH HAYYHOI'0 NMO3HAHMS:

c(hOpMUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS PU3UUECKON HAYKH;

OCO3HAHHME IEHHOCTH HAYYHOW JIEeSITEIbHOCTH, TOTOBHOCTh B MPOIECCE
u3ydeHus (U3UKM  OCYHIECTBIATH MPOEKTHYID U  HUCCIEAOBATEIIbCKYIO
NEeATeNIbHOCTh MHAUBUIYaJIbHO U B PYIIIIE.

METAINIPEIMETHBIE PE3YJ/IBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiCTBUS
ba3oBble 1oruyeckue 1efMcTBuM:

CaMOCTOATENbHO  (OPMYIHpPOBaTh W  AKTyaJIM3UPOBATH  MpOOJIEMY,
paccmarpuBarh €€ BCECTOPOHHE;

ONpENENATh LENU AEATENbHOCTH, 3a/1aBaTh MapaMeTpbl U KPUTEPUH HX
JTOCTHKEHHS;

BBISIBJISITh 3aKOHOMEPHOCTH M NPOTHUBOPEYHMS B  pacCMaTpUBAEMBbIX
(U3HYECKUX SIBICHUSX;

pa3pabarbIBaTh IUIaH PELIEHUs MPOOJIEMBbI C YUETOM aHAIN3a UMEKOLIUXCS
MaTepUaIbHbIX U HEMaTePHAIIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBbI B JI€ATEIIBHOCTb, OLEHHUBATH COOTBETCTBUE
pE3yabTaTOB LENSM, OLIEHUBATH PUCKU MOCHEICTBHUI IEATEIbHOCTH;

KOOPAMHHUPOBaTb M  BBIIOJHATH pabOTy B YCIOBUAX PEANbHOIO,
BUPTYaJIbHOIO U KOMOMHUPOBAHHOTO B3aUMOACHCTBUS;

pa3BHUBaTh KPEATHBHOE MBIIICHHUE MTPU PEIIEHUH KU3HEHHBIX MPOOIEM.
Ba3oBble ucciieqoBarebckme 1eiicTBUS:

BJIa/IETh HAYYHOW TEPMHHOJIOTHEH, KIIOUYEBBIMUA MOHATHSIMU M METOJAMU
(u3nYeCcKol HayKH;

BIaJE€Th  HaBBIKAMM  YYEOHO-UCCJIEIOBAaTEIbCKOM W NPOEKTHOU
JNEATeIbHOCTH B 00MactT (U3UKH, CHOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOATENIbHOMY  IIOMCKY  METOJOB  pElIeHHs 3a7ad  (PU3UYECKOro
COJIEPKAHMSI, IPUMEHEHHUIO Pa3JINYHbIX METOJOB ITO3HAHUS;

BIaJE€Th BHJAMH JEATEIbHOCTH MO TMOJYYEHHI0 HOBOTO 3HAHMS, €r0
UHTEPHPETALNH, MPEOOPa30BAHUIO0 M TMPUMEHEHUIO B Pa3IMYHBIX Y4eOHBIX
CUTyalUsX, B TOM YUCJIE NIPU CO3AAHUH YUEOHBIX MPOEKTOB B 00JaCTH (PU3HKU;

BBISIBIISITH [IPUYMHHO-CIICJCTBEHHbBIC CBS3M M aKTyalM3HpOBaTh 3a/aqy,
BBIIBUTaTh TUMOTE3y ©€ PEIICHHs, HAXOAUTH apryMCHTHI Ul JOKa3aTeIbCTBA
CBOMX YTBEPKJICHHI, 3a/1aBaTh apaMeTPbl U KPUTEPUU PEILIECHUS;

aHAJIM3UPOBAaTh TIOJYYEHHbIE B XOJI€ pEIIEHUs 3aJauyd pe3yJIbTaThl,
KPUTUYECKH OLICHMBATh MX JOCTOBEPHOCTb, MPOrHO3MPOBATH W3MEHEHHUE B
HOBBIX YCIJIOBUSX;

CTaBUTh U (POPMYIMPOBaTH COOCTBEHHBbIE 3aJaud B 00pa30BaTEIbHOU
NESATENbHOCTH, B TOM YHCIIE IPU U3YyYEHUU (DU3UKY;

JaBaTh OLIEHKY HOBBIM CUTYyallUsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT;



YMETh MEPEHOCUTh 3HAaHHUS MO (U3MKE B MPAKTHUYECKYIO O00JIacTh
KU3ZHEJIEATEITbHOCTH;

YMETh UHTETPUPOBATH 3HAHMS U3 PA3HBIX MTPEIMETHBIX 00JIacTel;

BBIJIBUT'aTh HOBBIE UJIEU, NTPEAJIararb OpPUrMHAJIbHbIE MOAXObl U PEIICHMUS;

CTaBUTb MPOOJIEMBI U 3a/1a4M, JOMYCKAIOUINE AIbTEPHATUBHbBIC PEILICHMS.

Pabora c undgopmanuei:

BJIa/IETh HABbIKAMU MOJY4Y€HUS MHPOpMalUU (PU3HUECKOTO COACpIKAHUS
U3 UCTOYHUKOB PA3HbIX TUIIOB, CAMOCTOSITEIbHO OCYLIECTBISATh MOUCK, aHAJIU3,
CUCTEMATH3aLMI0 U UHTEPIPETALNI0 UH(POPMALMU pa3IMYHBIX BUIOB U (HOpM
IPEJICTaBICHUS;

OLICHUBATh JIOCTOBEPHOCTh UH(OpMALUY;

UCIIOJIb30BAaTh  CPEICTBA HMH(POPMALIMOHHBIX M KOMMYHHUKalIMOHHBIX
TEXHOJIIOTUH B PEIICHWH  KOTHUTHBHBIX, KOMMYHHKATUBHBIX U
OpraHU3allMOHHBIX 3a/1a4 C COOJIIOJEHUEM TPeOOBaHUU SPrOHOMUKH, TEXHUKH
0€30MaCHOCTH, TUTHUEHBI, pecypcocOepeKeHHs], IPABOBbIX U 3THUUYECKUX HOPM,
HOpM UHGOPMAIMOHHON 0€301aCHOCTH;

CO3/aBaTh TEKCThl (PU3MYECKOIO COJEpKAHHS B pa3IMYHBIX (opmarax c
y4€TOM Ha3HaueHUs MHGOpPMALMM M  LEJIEBOM  ayIUTOpPHUH, BbIOUpAs
ONTHUMAJIbHYIO OpMY MPEACTABICHUS U BU3yIU3AL[UU.

KoMMyHMKAaTHBHBIEC YHUBePCaIbHbIe Y4eOHblIe 1elCTBUA:

OCYLIECTBIISATh OOIIEHHE Ha Yypokax (HU3MKM U BO BHEYPOUHOH
NEeSATENbHOCTH;

pacno3HaBaTh MPEANOCHUIKM KOHQUIMKTHBIX CUTyallUd M CMSI4aTh
KOH(JIUKTBI;

Pa3BEPHYTO M JIOTMYHO M3Jararb CBOIO TOUYKY 3PEHHUS C HUCIOJIb30BAHUEM
S3BIKOBBIX CPE/CTB;

NOHMUMAaTb W HWCIOJNb30BaTb  NPEUMYIIECTBA  KOMAaHJIHOH U
UHAUBUIYaJIbHON padoThI;

BbIOMpPATh TEMATUKY U METOAbl COBMECTHBIX JEUCTBUI C y4ETOM OOIIMX
WHTEPECOB U BO3MOKHOCTEN KaKJIOTO WIEHA KOJUUIEKTHBA;

OpPUHUMATh [eJId  COBMECTHOM JESTENbHOCTH, OpPraHu30BbIBATH U
KOOPJIMHUPOBATh JCUCTBUSA MO €€ HOCTHMKEHHUIO: COCTABIAThH IUIAH JCUCTBUM,
pacnpenensaTh pojau C y4€TOM MHEHUN Y4YaCTHHUKOB, OOCYXIaTh PE3yJbTaTbl
COBMECTHOM paboThI;

OLICHUBAaTh KA4€CTBO CBOET0 BKJIAJA M KAXKJOTO YYaCTHHKA KOMaHIbI B
o0t pe3ynbTar no pa3pabOTaHHBIM KPUTEPHUSIM;

npenarat HOBBIE IPOEKThI, OLICHUBAThb WJEU C IO3UIHMH HOBU3HBI,
OpUTHMHATBHOCTH, MPAKTUYECKON 3HAUUMOCTH;

OCYILIECTBIISAITh MO3UTUBHOE CTPATETMYECKOE IOBEACHUE B Pa3IMYHBIX
CUTyalUsX, IPOSABISATh TBOPYECTBO U BOOOPAKEHUE, ObITh MHULIUATUBHBIM.

PerynsiTuBHBIE YHHBepcaJbHbIE yUeOHbIE JeiiCTBUSA
Camoopranuszanusi:

CaMOCTOSITENIbHO ~ OCYIIECTBIISITH  [MO3HABATEJBHYIO JESITEIBHOCTh B
obmacti (U3UKM U aCTPOHOMUH, BBISBISATH MPOOJIEMBbI, CTaBUTh U
dbopMynpoBaTh COOCTBEHHBIC 3a]1aUH;

CaMOCTOSITENIbHO COCTABJIATh IUIAH PEIICHUS] PACUETHBIX U KAu€CTBEHHBIX
3a/1a4y, IUJIaH BBIMOJHEHUS MPAKTUYECKOM pabOThl € YYE€TOM HMMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXXHOCTEH U MPEANIOYTEHUI;

JIaBaTh OIEHKY HOBBIM CHUTYallUsIM;



paclIMpATh  paMKd ~ y4eOHOro mpeaMeTra Ha  OCHOBE  JIMYHBIX
IIPEATIOYTEHHN;

JIeNaTh OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBaTh €ro, Oparh Ha ceds
OTBETCTBEHHOCTb 32 PEILECHHUE;

OLICHUBATh MPUOOPETEHHBIN OIIbIT;

crocoOCTBOBaTh (POPMUPOBAHUIO M MPOSABICHUIO APYIUMLUU B 0O0JIACTH
(U3MKM, TIOCTOSHHO IIOBBIIIATE CBOM O0O0pa30BATEIbHBIM M  KYyJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOIIHOHAJIBbHBIN MHTEJJIEKT:

JIaBaTh OLIEHKY HOBBIM CUTYAallUsiIM, BHOCUTb KOPPEKTUBBI B JACSITEIBHOCTb,
OLICHUBATh COOTBETCTBUE PE3YIIBTATOB LEISIM;

BJIaJI€Th HAaBBIKAMM [O3HABaTEeJIbHOM pEeQIEKCMM Kak OCO3HaHUs
COBEPILIAEMBIX JIEUCTBUI W MBICIHMTEIbHBIX MPOLECCOB, HUX PE3YJIbTATOB U
OCHOBaHMI;

UCIIOJIb30BaTh MPUEMBI peQUIeKCUH JJig OLEHKM CHUTyalluH, BbIOOpa
BEPHOIO PEIICHMUS;

YMETh OLIEHHWBATh PUCKUM M CBOEBPEMEHHO NPHHUMATh PELICHHS MO0 X
CHUKECHHUIO;

OPUHUMAaTh MOTHBBI M ApPryMEHTHl APYTMX MpPU aHAJIU3€ pe3yJIbTaToB
NEeSATENbHOCTH;

OpUHUMATh ceOs, TOHUMAasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

OPUHUMAaTh MOTHBBI M ApPryMEHTHl APYTMX MpPU aHAJIU3€ pe3yJIbTaToB
NEeSATENbHOCTH;

IPU3HABATh CBOE MPABO U MPABO JIPYTUX HA OIIMOKHU.

B nponecce 1oCTHXEHMS IMYHOCTHBIX PE3YJABTATOB OCBOEHUS TPOTrPaMMBI
no Qusuke s YpPOBHS cpeaHero oOiero oOpa3oBaHUsA y OOyYaroluxcs

COBEPIIICHCTBYETCS AMOIMOHATBHBIH WHTEIUICKT, MIPEOIaratoIIui
c(hopMUPOBAHHOCT:
CaMOCO3HAHMSA,  BKIIOYAIOIIETO  CIOCOOHOCTh  TOHHMMAaTh  CBOE

SMOLIMOHAJILHOE COCTOSIHUE, BHJIETh HANPABICHUS Pa3BUTHS COOCTBEHHOM
SMOLIMOHAIILHOM c(epbl, ObITh YBEPEHHBIM B ce0€;

CaMOpPETYJIMPOBAHUs, BKJIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE€ IIOBEJEHUE, CIOCOOHOCTh AaJanTHPOBAThCS K
SMOLIMOHAJILHBIM HU3MEHEHUSIM M TPOSBIATH THOKOCTh, OBITh OTKPBITHIM
HOBOMY;

BHYTPEHHEN MOTHBALIMH, BKIIIOYAOIIEH CTPEMIICHUE K TOCTHKEHUIO LIETU
U YCIIEXY, ONITUMHU3M, HHUIIMATUBHOCTb, YMEHHUE JIEUCTBOBATh UCXOJS U3 CBOUX
BO3MOXXHOCTEH;

SMIATHM, BKIIOYAIOLIEH CHOCOOHOCTh IOHUMATh 3MOLMOHAIBHOE
COCTOSIHUE JpPYIMX, YYWUTBIBaTh €ro MpU OCYIIECTBICHUU OOIIEHUS,
CIIOCOOHOCTh K COUYBCTBHIO U CONEPEKUBAHUIO;

COLIMAIBHBIX ~ HABBIKOB, BKIIIOYAIOLIMX CIOCOOHOCTh  BBICTPAaUBATh
OTHOUIEHUS C APYTHMMHU JIIOAbMH, 3a00TUTHCS, MPOSIBISITH UHTEPEC U pa3peliarh
KOH(JIUKTBHI.

IHNPEJMETHBIE PE3YJIBTATBI

K xonuy oOyuenuss B 10 kiacce mpeameTHbIe pe3ylnbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaKaTh C(HOPMUPOBAHHOCTD y O0YHAIOLIUXCS YMEHUM:



JEMOHCTPUPOBATh Ha MPUMEPAX POJIb U MECTO (PU3UKHU B (HOPMHUPOBAHUU
COBPEMEHHOW HAyYHOW KapTHHBI MHUPA, B PAa3BUTUHU COBPEMEHHOM TEXHHUKU U
TEXHOJIOTMH, B TPAKTUYECKOU IESITENBHOCTH JIOACH;

YUUTHIBATh TPAHULbl NPUMEHEHHSI H3YUYEHHBIX (U3MUYECKUX MOJEIICH:
MaTepualibHasg TOYKAa, MHEpLHUaJbHAsg CHCTeMa OTCu€Ta, aOCONIOTHO TBEPIOE
TE€J0, UJICAJbHBINA ra3, MOAEIHU CTPOCHHUS Ta30B, KUAKOCTEW M TBEPABIX TeE,
TOYEUHBIN JIEKTPUUYECKUM 3apsi/l PU PEelIeHUH (PU3NYECKUX 3a/1ay;

pacro3HaBaTh (U3MYECKHE SBJICHUS (MPOLECChl) M OOBSICHATH UX Ha
OCHOBE 3aKOHOB MEXAaHWKH, MOJEKYISIPHO-KMHETHUECKOM TEOPHH CTPOCHHUS
BEUIECTBA M  DJEKTPOJMHAMUKH: PABHOMEPHOE M  PaBHOYCKOPEHHOE
OpSIMOJIMHEMHOE  JIBUKEHUE, CBOOOJHOE TAJ€HUE Tel, JABM)KEHHE IO
OKPYXHOCTH, WHEpLHMs, B3auMojaercreue Tten, auddysus, OpoyHOBCKOE
JBUKEHUE, CTPOCHUE JKUJIKOCTEH U TBEPABIX TN, U3MEHEHHUE 00bEMaA Tel MpHU
HarpeBaHuM (OXJaXXJIEHWH), TEIJIOBOE PAaBHOBECHUE, HCHAPEHHUE, KOHJEHCALMS,
IUTABJICHUE, KPUCTAJUIM3alUs, KWUIIEHHE, BJIAXHOCTh BO3/lyXa, IOBBILICHUE
JABJICHUS Ta3a IPU €ro HarpeBaHWUd B 3aKPBITOM COCYHE, CBSI3b MEXIY
napaMeTpaMM COCTOSIHMSL Tra3a B H30MpOLEccax, DJJIEeKTpU3alus Tel,
B3aMMOJICMCTBHE 3aps0B;

OMKCHIBATH MEXAHUYECKOE JBMXKEHHE, UCIIOJIb3YSl (PU3MUECKUE BEIMYMHBIL:
KOOpAMHATa, IyTh, NEPEMEIICHUE, CKOPOCTb, YCKOPEHHME, Macca Tena, CUia,
UMITYJIbC TEJIa, KHHETHYECKasi SHEPTUsl, TOTCHIMAJIbHASI SHEPIHsl, MEXaHUYECKasl
paboTa, MeXaHWYecKass MOUIHOCTb; IpPU OINHCAHUM MPABUIBHO TPAKTOBATh
(u3HYECKUN CMBICI MCMONb3YyEMbIX BEIMYMH, UX OOO3HAYEHUS W EAUHUIIBL,
HAXOJUTh (POPMYIIbI, CBA3BIBAIOIINE TAHHYIO (PU3NYECKYIO BEJIMUUHY C APYTUMH
BEJIMYMHAMU;

ONKCHIBATh HU3YUYEHHBIE TEIJIOBBIE CBOICTBA TE€N1 M TEIUIOBBIE SBJICHUA,
UCIIONIb3YSl (PU3MYECKHE BEJIMYMHBL: JABJICHUE Ta3a, TeMIleparypa, CpeaHss
KMHETHYECKast SHEpPrus Xa0TUYECKOTO JIBUYKEHUS MOJIEKYIL,
CpeIHEKBaJApaTUYHasi CKOPOCTb MOJEKYJ, KOJIMYECTBO TEIUIOThI, BHYTPEHHSS
sHeprusi, pabora raza, KOIDOUIIMEHT TMOJE3HOr0 JIEUCTBUS TEIJIOBOTO
JBUTATENIsl; MpPU ONUCAHUU MPABUIBHO TPAKTOBATh (DUIUUYECKUA CMBICIT
UCIOJIb3YEMBIX BEJIUYHMH, UX O0O3HAYEHHUS W €IMHHULIBI, HAXOAUTH (POPMYJIbL,
CBSI3BIBAIOIINE JIAHHYIO (PU3NYECKYIO BEJIMUMHY C JPYTUMU BEIMUYUHAM;

ONKCHIBATh  W3YUYEHHBIE  DJJEKTPUUYECKHE  CBOWCTBA  BEIIECTBA U
ANEKTPUYECKUE SIBJICHUS (TPOLIECChI), UCMHONB3Yys (PU3NUECKHUE BEIUYMHBI:
ANIEKTPUUYECKUH 3apsifl, HEKTPUUECKOE T0JI€, HANPSXKEHHOCTD OIS, TOTEHIUA,
Pa3HOCTh MOTEHLMAJIOB; MPU ONUCAHUM IMPABUIBHO TPAKTOBaTh (PU3MUYECKUI
CMBICJI MCHOJb3yEMBIX BEJIMYMH, UX OOO3HAYEHUS U E€JIMHHULBI; YKa3bIBaTh
(GopMyJibl, CBA3BIBAIOUIME JIaHHYIO (DU3UYECKYI0 BEIMYHMHY C JIPYTUMU
BEJIMYMHAMU;

aHaIu3upoBaTh  (U3MYECKUE MPOLECCHl U SIBICHUS, HUCIOJIb3Ys
(¢u3nuecKue 3aKOHbl U MPUHUMUIBI: 3aKOH BcemupHoro Tsarotenus, I, I u III
3aKkOHbl HBIOTOHA, 3aKOH COXpaHEHUs] MEXaHWYECKOM HHEpruu, 3aKOH
COXPAaHEHUsS] UMIYJIbCa, NPUHLMII CYNEPHO3UIMU CUJI, TPUHIUI PaBHOIPABUS
UHEPLHUAIBHBIX CHUCTEM OTCYETA, MOJEKYIIPHO-KMHETHUYECKYIO TEOPHIO
CTPOEHHMSI BEILECTBA, I'a30BbI€ 3aKOHBI, CBSI3b CPEIHEW KUHETUYECKON SHEPIHH
TEIJIOBOrO JIBUYKEHUSI MOJEKYJ C aOCOJIIOTHOM Temmeparypoi, NEepBbIi 3aKOH
TEPMOAMHAMUKH, 3aKOH COXPAaHEHHUs SIIEKTPUUYECKOTo 3apsijaa, 3akoH Kymona,
IPU 3TOM pa3iuyarh CIOBECHYIO (OPMYJIHMPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOe
BBIPAYKEHUE U YCIIOBUS (IpaHULIbl, 00JIaCTH) TPUMEHUMOCTH;



OOBSICHATh OCHOBHBIE MPUHUMIIBI JIEWCTBHUS MAalllUH, OPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3jinyaTh yCJIOBUSA MX O€30MAaCHOTO MCIOJIb30BAHMS
B IIOBCEIHEBHOM KU3HU;

BBINIOJIHATh JKCIIEPUMEHTHI IO HMCCIEI0BAaHUIO (U3MYECKUX SIBJICHUU U
IIPOLIECCOB C HCIIOJIb30BAHUEM MPSAMBIX M KOCBEHHBIX M3MEPEHUH, MPU 3TOM
dbopmynupoBarth MpoodiieMy/3aady W TUIOTE3y Y4eOHOro SKCIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEUIOKEHHOrO0 00OpyIOBaHUs, MPOBOIUTH OMNbBIT U
(GbopMyIMpOBaTh BHIBOJIBI;

OCYLUECTBIISITh MPSIMbIE M KOCBEHHBIE M3MEPEHUsS] (PU3UUYECKUX BEIUYHUH,
OpyU S3TOM BBIOMpATh ONTUMAJIBHBIA CHOCOO M3MEPEHHS M HCIOJIb30BaTh
M3BECTHBIE METO/BI OLIEHKHU MTOTPEIIHOCTEN N3MEPEHHI;

UCCIIEIOBaTh 3aBUCUMOCTHM MEXJIy (HU3MYECKUMHM BEIUYMHAMHU C
UCIIOJIb30BAHUEM MPAMBIX U3MEPEHUH, MPU 3TOM KOHCTPYUPOBATH yCTaHOBKY,
(uKcHpOBaTh pE3yJIbTaThl MOJIYYEHHOW 3aBUCUMOCTU (PU3NYECKHX BEIUYMH B
BU/JIE TAOIUI U Tpa(UKOB, JA€JIaTh BBIBOJIBI 10 PE3YIbTaTaM HCCIEAOBAHMUS;

coOmnroziaTh mpaBuia 0€30MacHOr0 TPy/la PU MPOBEJECHUHN UCCIIEI0BAaHUIN B
paMKax y4eOHOro SKCIEPUMEHTA, YUYEOHO-HCCIENOBAaTENbCKOM U MPOEKTHON
NESATENBHOCTH C UCIOIb30BAHUEM U3MEPUTEIBLHBIX YCTPOUCTB U JIA0OPaTOPHOTO
000pyI0OBaHUs;

pemiatb pacy€THbBIC 3aJauyd C SBHO 3aJaHHONW (PU3MUYECKOHM MOJEIbIO,
UCHOJIb3YSl (PU3MYECKHE 3aKOHbI M NPUHIMIBI, HA OCHOBE aHaIM3a YCIOBUSA
3aJlaud BhIOMpaTh (PU3MUECKYI0 MOAEIb, BBIICHATh (PU3NUYECKHE BEIUYHUHBI U
(bopMyJibl, HEOOXOAMMBIE JUIsl €€ pelIeHus, IPOBOAUTh PAacUy€Thl U OLIEHUBATH
pEeaIbHOCTh MOJYYEHHOIO 3HaYeHHSI (PU3NUECKON BEIUYUHBI;

pemiarb KaueCTBEHHbIE 3aJlaui: BBICTPaUBaTh JIOTUYECKU
HEMPOTUBOPEYUBYIO 1IEMIOYKY PACCY’KIEHUM C ONOpPON HA M3yUYEHHbBIE 3aKOHBI,
3aKOHOMEPHOCTHU U (PU3UYECKHUE SBICHUS;

UCIIOJIb30BAaTh  MPU  pEHIeHMH  Y4eOHBIX  3aJa4  COBPEMEHHbIE
UH(OPMALIMOHHBIE ~ TEXHOJOTMM Uil  [IOMCKa, CTPYKTYypHUpPOBaHUS,
UHTEPHpPETallUd U TPEACTABICHHUS Y4eOHOM M HAay4YHO-NOMYJSPHOU
uH(pOpMALIMKM, TIOJYYEHHOM M3  pa3JIMYHBIX HMCTOYHHKOB, KPUTHUUYECKU
aHAJIM3UPOBATH MOyYaeMyt0 HH(OPMALIHIO;

OPUBOJUTH MPUMEPHI BKJIAJa POCCUUCKUX M 3apyOEKHBIX YUEHBIX-
(GU3UKOB B pa3BUTUE HAyKH, OOBSCHEHHE MPOIECCOB OKPYKAIOIIEr0 MHpa, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTUI;

UCIOJIb30BATh TEOPETUYECKHE 3HAHUS MO (PU3UKE B MOBCEIHEBHOW KU3HU
uist  obecrniedueHuss O€30MACHOCTH TpH  oOpamieHMd ¢ npubopamMu U
TEXHUYECKUMHU YCTPOMCTBAMHU, JUUISl COXPAHEHHUS 37J0POBbS U COOJIIOAEHUSI HOPM
AKOJIOTUYECKOTO MOBEJICHUS B OKPY’KaIOILIEH CPEJIE;

paboTaTe B TpyIIIE C BBIIOJHEHUEM pA3JIMYHBIX COLUAIBHBIX POJIEH,
IUIAHUPOBaTh padOTy TPyNIbl, PAMOHAIBHO pacHpeleisTh OOf3aHHOCTH H
IUIAHUPOBATh  J€ATEIBHOCTh B HECTAHJAPTHBIX CUTYyalMsX, aJeKBaTHO
OLICHUBAaTh BKJAJ KaXJOr0 M3 YYaCTHUKOB TIpYyINIbl B  pEIIECHUE
paccMarpuBaeMoil mpoOIEMBI.

K kxoHuy oOydenuss B 11 kJjacce mpeIMETHbIE pe3yabTarbl Ha 0a30BOM
YPOBHE JIOJIKHBI OTPaKaTh C(HOPMUPOBAHHOCTD y O0YHAIOLIUXCS YMEHUM:

JEMOHCTPUPOBATh Ha MPUMEPAX POJib U MECTO (PU3UKHU B (HOPMHUPOBAHUU
COBPEMEHHOW HAyYHOW KapTHHBI MHUPA, B PAa3BUTUH COBPEMEHHOM TEXHHUKU U
TEXHOJIOTMH, B MPAKTUYECKON NEATEIBHOCTH JIFOEH, LIEJTOCTHOCTh U €IMHCTBO
(du3HYecKol KapTUHBI MHUPA;



YUUTHIBATh TPAHULbl NPUMEHEHUSI M3YUYEHHBIX (U3MUYECKUX MOJEIIECH:
TOYEYHBIM DJIEKTPUYECKUM 3aps], JIyd CBETA, TOYEYHBIA HCTOYHHUK CBETA,
sa/lepHas MOJENb aToMa, HYKJIOHHAs MOJENIb aTOMHOIO fJ]ipa INpU PpPELIEHUH
du3znuecKux 3aaay;

pacro3HaBaTh (U3MYECKHE SBJICHUS (MPOLECChl) M OOBSICHATH UX Ha
OCHOBE 3aKOHOB DJJIEKTPOJMHAMUKM M KBAaHTOBOW (DU3UKH: 3JIEKTpUYECKas
IPOBOAMMOCTb, TEIMJIOBOE, CBETOBOE, XMMUYECKOE, MAarHUTHOE JIEHCTBUS TOKA,
B3aUMOJICICTBUE  MAarHUTOB, JJICKTPOMAarHUTHasT  WMHAYKUUS, JEHCTBHE
MarHUTHOIO TOJIA Ha TMPOBOAHMK C TOKOM M JIBIXKYLIMICS 3apsf,
AJIEKTPOMArHUTHBIE KOJIEOAHUS W BOJIHBI, MPAMOJIMHENHOE paclpOCTpAHEHHE
CBETa, OTPaXXECHUE, MpesoMIIeHre, HHTepdepeHns, TUPpaKIus U TOIIpU3aLIUs
cBeTa, aucnepcus ceeta, porosnexrpudeckuit apdexr (pororddexr), cBeToBOE
NaBJI€HUE, BO3HMKHOBEHHME JIMHEWYATOro CIEKTpa aroMa  BOAOPOJA,
€CTECTBEHHAs] U UCKYCCTBEHHAs paJInOaKTUBHOCTb;

ONUCHIBATh M3YUYEHHBIE CBOWCTBA BEILECTBA (JIEKTPUUECKHUE, MArHUTHBIE,
ONTHYECKUE,  DJIEKTPUUECKYH0  MPOBOJMMOCTh  PA3NMYHBIX  Cpel) H
AJIEKTPOMArHUTHbBIE SBJIEHUS (IIPOLIECCHI), UCHOJB3YS (PU3UUECKUE BEIUUUHBI:
ANIEKTPUYECKUH 3apsill, CHJIa TOKA, 3JIEKTPUUYECKOE HANPSHKEHHE, SJIEKTPUUYECKOE
CONPOTHUBIICHHE, PA3HOCTh MOTEHLUUANOB, JJIEKTPOJBMIKYIIAas cuia, padora
TOKa, WHAYKIHWS MarHutHoro mnoss, cuina Awmmnepa, cuna JlopeHnia,
UHIYKTUBHOCTh KAaTyIIKH, SHEPrusl 3JIEKTPUYECKOTO W MArHUTHOIO IOJIEH,
NEPUOJ U YacToTa KojieOaHUM B KOJeOATeIbHOM KOHTYpE, 3apsi U cuia TOKa B
npolecce TrapMOHHUYECKMX  AJIEKTPOMAarHUTHBIX — KoyieOaHuM,  (POKYCHOE
PAcCCTOSHUE U ONTHYECKask CUja JIMH3bI, IPU ONUCAHWUU MPAaBUIBHO TPAKTOBATh
(U3HYECKUN CMBICI MCMONb3YyEMbIX BEIMYMH, UX OOO3HAYEHUS W EAUHUIIBL,
yKa3blBaTh (POPMYJIbl, CBSI3BIBAIOIIME JaHHYIO (PU3NYECKYIO BEIUYHMHY C
JPYTUMH BEJIMYUHAMH;

ONKCHIBATh HW3YYECHHbIE KBAHTOBBIC SIBICHHUS M IPOLIECCHI, HCIOJIb3Ys
(¢u3nyuecKkue BEIUYUHBL: CKOPOCTh 3JIEKTPOMATHUTHBIX BOJH, JJIMHA BOJHBI U
4acTOTa CBETa, SHEPIHsi U UMITYyJbC (POTOHA, MEPUOJ MOIypacnana, SHEprus
CBSA3M aTOMHBIX fJ€p, NPU ONUCAHWU MPABUIBHO TPAKTOBATH (PU3NUYECKHIA
CMBICJI MCHOJb3yEMBIX BEJIIMYMH, WX OOO3HAYEHUs M EJAMHMIIbI, YKa3bIBaTb
(GopMyJibl, CBA3BIBAIOUIME JIaHHYIO (DU3UYECKYI0 BEIMYHMHY C JIPYTUMU
BEJIMYMHAMM, BBIYUCIATh 3HAYCHUE (PU3NUECKON BEIUYUHBI;

aHaIu3upoBaTh  (U3MYECKUE MPOLECCHl U SIBICHUS, HUCIOJIb3Ys
(du3nyeckue 3aKOHbl U TPUHIMIBL 3aKk0H OMa, 3aKOHBI MOCJIEOBATEILHOIO U
napaJjieIbHOTO COEIWHEHHUs TNPOBOJHUKOB, 3akoH Jlkoyns—JleHua, 3akoH
AJIEKTPOMArHUTHOW HMHAYKIMHM, 3aKOH MPSMOJMHEHMHOrO pacnpoCTpPaHEHUS
CBETA, 3aKOHbl OTPaXCHMsI CBETA, 3aKOHbI IPEJIOMJIEHHUS CBETa, ypaBHEHHE
OliHmTenHa 1 poTo3ddekra, 3aKOH COXpaHEHUs IHEPTUH, 3aKOH COXPAaHEHUS
UMITYJIbCA, 3aKOH COXpPAHEHUs OJJIEKTPUYECKOro 3apsjia, 3aKOH COXpPaHEHUs
MaccoBOI0 4Kclia, MOCTyaarskl bopa, 3aKkoH paJnoakTUBHOIO pacnaja, mpu 3TOM
paznuyarh  CIOBECHYIO  (OPMYJIHMpPOBKY 3aKOHA, €ro MaTreMaThuyecKoe
BBIPAJKEHUE U YCIIOBUS (IpaHuULIbl, 00JIaCTH) TIPUMEHUMOCTH;

ONpENENATh HANpaBICHUE BEKTOpa HWHAYKUMUM MArHUTHOIO  TOJs
IPOBOJIHKMKA C TOKOM, CHJIbl AMriepa u cuibl JlopeHna;

CTPOUTh W OIKCHIBaTh M300paKEHUE, CO3[aBaEMOE IUIOCKUM 3€pKajioM,
TOHKOMW JTMH3011;

BBINIOJIHATh JKCIIEPUMEHTHI IO HWCCIEI0BAaHUIO (U3HYECKUX SIBICHUU U
IIPOLIECCOB C HMCIIOJIb30BAHUEM IMPSIMBIX M KOCBEHHBIX M3MEPEHHIl: MPU 3TOM
dbopMmynupoBarh MpoodiieMy/3aady W TUINOTE3y Y4eOHOro SKCIEPUMEHTA,



coOupaTh YCTAaHOBKY M3 MPEUIOKEHHOrOo 00OpyIOBaHUs, MPOBOIUTH OMNbBIT U
(GbopMyIMpOBaTh BHIBOJIBI;

OCYLUECTBIISATh MPSIMbIE M KOCBEHHBIE M3MEPEHUsS] (PU3HUYECKUX BEIUYMH,
OpyU S3TOM BBIOMpATh ONTUMAJIBHBIA CHOCOO M3MEPEHHS M HCIOJIb30BaTh
W3BECTHBIE METO/BI OLIEHKU MTOTPEIIHOCTEN N3MEPEHHI;

UCCIIEIOBaTh 3aBUCUMOCTH (PU3MYECKHX BEJIIMYMH C MCIOJIb30BAHUEM
OpSIMBIX M3MEPEHUM: NpPU ATOM KOHCTPYMPOBaTh YCTAHOBKY, (PUKCHUPOBATH
pe3yabTarTbl OJYYEHHON 3aBUCUMOCTH (DU3MYECKHX BEJIMYMH B BHUJE TAOIUL U
rpaduKoB, 1e1aTh BHIBO/BI IO PE3yJIbTaTaM UCCIIEIOBAHUS;

coOmnroziaTh mpaBuia 0€30MacHOrO TPy/la IPU MPOBEJECHUHN UCCIIEI0BAaHUN B
paMKax y4eOHOro SKCIEPUMEHTA, Y4YEOHO-MCCIENOBATENbCKOM U MPOEKTHON
NESATENBHOCTH C UCIOIb30BAHUEM U3MEPUTEIBHBIX YCTPOUCTB U JIA0OPAaTOPHOTO
000pyI0OBaHUs;

pemiarb pacy€THbIC 3aJauyd C SBHO 33JaHHONM (PU3MYECKOH MOJEIbIO,
UCHOJIb3YSl (PU3MYECKHE 3aKOHbI M NPUHIMIBI, HA OCHOBE aHaIM3a YCIOBUSA
3aJlaud BhIOMpaTh (PU3MYECKYI0 MOAEIb, BBIACHATh (PU3NUYECKHE BEIUYHUHBI U
(bopMyJibl, HEOOXOAMMBIE JUIsl €€ pelIeHus, IPOBOAUTh PAcU€Thl U OLIEHUBATH
pEeaIbHOCTh MOJYYEHHOIO 3HaYeHHSI (PU3NUECKON BEIUYMHBI;

pemiarb KaueCTBEHHbIE 3aJlaui: BBICTPaUBaTh JIOTUYECKU
HENPOTUBOPEUMBYIO 1IEMOYKY PACCY’KIEHUM C ONOpPON HA M3yUYECHHbIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UYECKHUE SBICHUS;

UCIIOJIb30BAaTh  MPU  pEHIeHMH  Y4yeOHBIX  3aJady  COBPEMEHHbBIC
UH(OPMALIMOHHBIE  TEXHOJOTMM Uil [IOMCKAa, CTPYKTYypHUpOBaHUS,
UHTEPHpPETallMd U TNPEACTABICHHUS  Y4eOHOM M HAay4YHO-NOMYJSPHOU
uH(pOpPMALIMKM, TIOJYYEHHOM M3  Ppa3JIMYHbIX HMCTOYHHKOB, KPUTHUUYECKU
aHAJIM3UPOBATH MOIyYaeMyt0 HH(OPMALIHIO;

OOBSICHATh NPUHLMIBI JIEWCTBHS MAallUH, MPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inyaTh YCJIOBHS KX OE€30IaCHOTO  HKCIOJIb30BaHUS B
MTOBCEAHEBHOM JKU3HU;

OPUBOJUTH MPUMEPHI BKJIAJa POCCUUCKUX M 3apyOEKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAYKH, B OOBSICHEHHE MPOLIECCOB OKPYKAIOLIETO MUpPaA, B
Pa3BUTHE TEXHUKH U TEXHOJIOTHUIA;

UCIOJIb30BATh TEOPETUYECKHE 3HAHUS MO (PU3UKE B MOBCEIHEBHOW KU3HU
uist  obecrniedyeHuss 0O€30MACHOCTH TpH  oOpamieHud ¢ npubopamMu U
TEXHUYECKUMHU YCTPOMCTBAMHU, JUJISl COXPAHEHHUS 37J0POBbS U COOJIIOIEHUSI HOPM
AKOJIOTUYECKOTO MOBEJICHUS B OKPY’KaIOILIEH CpEJIE;

paboTaTh B TpyIIIE C BBIIOJHEHUEM pA3JIMYHBIX COLMAIbHBIX POJEH,
IUIAHUPOBaTh padOTy TPyNIbl, PAMOHAIBHO pacHpelaeisTh OOA3aHHOCTH H
IUIAHUPOBATh  JI€ATEIBHOCTh B HECTAHJIAPTHBIX CUTYyalMsX, aJeKBaTHO
OLICHUBAaTh  BKJAJ KaXJOr0 M3 YYaCTHUKOB TIpyINIlbl B  pEIICHUE
paccMarpuBaemMoil mpoOIeMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIACC
HaumenoBanue KoJsimuecTBo yacoB
Ne DJIeKTpOHHbIe (LU (POBHIE)
pa3aesoB U TeM KonTpoabHbie IIpakTH4eckue
n/n Bcero o0pa3oBare/ibHbIE pecypcehl
NMporpamMMbI padoTsbI padoThI

Pazgen 1. DU3UKA U METO/JbI HAYYHOI'O IIO3HAHUA

11 DuU3UKa U METO/BI 5 butmoreka [IOK
' HAYYHOTO MO3HAHUS https://m.edsoo.ru/7f41bf72
Hroro no pasneny 2
Pa3znen 2. MEXAHUKA
bubnmoreka [IOK
21 Kunemaruia > https://m.edsoo.ru/7f41bf72
bubnuoreka [IOK
22 Hunamika ! https://m.edsoo.ru/7f41bf72
)3 3aKOHBI COXpaHEHUS 6 | 1 bubmuoreka [JOK
’ B MEXAHUKE https://m.edsoo.ru/7f41bf72
HWroro no pa3neny 18
Pazgen 3. MOJIEKVJIAPHAS ®U3UKA U TEPMOJANHAMUKA
OcCHOBBI
31 MOJIEKYJISIPHO- 9 1 bubnuorexa [IOK
' KHHETUYECKOM https://m.edsoo.ru/7f41bf72
TEOPUH
39 OcCHOBBI 10 1 bubnmoreka [IOK
' TEPMOJUHAMUKHU https://m.edsoo.ru/7f41bf72
3.3 ArperaTHbie 5 bubnmoreka [IOK



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

COCTOsIHHUA

IIEPEXOJIbI

Belectsa. Da3oBrie

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

Hroro no pazneny

24

Pazgen 4. JJIEKTPOAUHAMMUKA

[NTPOTPAMME

bubmuoreka [IOK
4.1 dueKTpocTaTika 10 https://m.edsoo.ru/7f41bf72
ITocTosiHHBIN
49 AIEKTPUUECKUMA TOK. 12 bubnuorexa LIOK
' Toku B pa3InyHbIX https://m.edsoo.ru/7f41bf72
cpenax
Hroro no pasneny 22
PezepBHOE Bpemsi 2
OBUIEE KOJIMYECTBO
YACOB I10 68



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

11 KUIACC

HaumenoBanue

KoanuecTBo 4acoB

Ne JieKTpoHHbIe (HU(POBbBIE)
pas3aeioB U TeM KoHnTpoJbHbIe IIpakTnyeckue
n/n Bcero o0pa3oBare/ibHbIE pecypcChl
MpOorpaMMbl padoThI padoThI
Pazgen 1. JJIEKTPOANMHAMMUKA
MarsuTHoe I10J1€. BuG 10K
HOINOTEKA
. 11 1 3
I DIICKTPOMArHHTHA https://m.edsoo.ru/7f41¢c97¢
VHTYKIIS
Hroro no pazneny 11
Paszgen 2. KOJIEBAHUS U BOJIHbBI
Mexanndeckue 1
2.1 SJIEKTPOMArHUTHEIE 9 1 bubmnorexa LOK
' p https://m.edsoo.ru/7f41c97¢
KOJIEOaHUs
MexaHn4eckue u
2.2 DJIEKTPOMAarHUTHEIC 5 1 bubmmorexa LOK
| p https://m.edsoo.ru/7f41c97¢
BOJIHEI
bu6muoreka [IOK
. 1
2.3 Onrrika 0 3 https://m.edsoo.ru/7f41¢c97¢
Hroro no pazneny 24

Pasnen 3. OCHOBBI CIIEITMAJILHOM TEOPUH OTHOCUTEJIBHOCTH

OCHOBBI CITEIIHATBHOMN

3.1 TEOpUU 4 1 bubmoreka IIOK
’ p https://m.edsoo.ru/7f41¢97¢
OTHOCHUTEIBHOCTH
Hroro no pazneny 4



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

Pa3znen 4. KBAHTOBASA ®U3UKA

41 DNIeMEHThI KBAaHTOBOM 6 bubanoreka [IOK
' OIITUKA https://m.edsoo.ru/7f41¢97¢
bubmoreka [IOK
4.2 4
CrpocHue atoma https://m.edsoo.ru/7f41¢97¢
bubmuoreka LIOK
4.3 A 5
TOMHOE PO https://m.edsoo.ru/7f41¢97¢
Wroro no pazneny 15

Pazgen 5. JIEMEHTBI ACTPOHOMHMU 1 ACTPOPU3UKHU

51 DNEeMEHThI aCTPOHOMHH 7 | bubmuoreka [IOK
’ U acTpoU3UKU https://m.edsoo.ru/7f41c97¢
Wroro no pazneny 7
Pa3gen 6. OBOBINAIOIIEE IIOBTOPEHUE
6.1 O6o0maromee 4 bubanoreka [IOK
' MMOBTOPCHUE https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO 68 4 7
YACOB I10 ITPOI'PAMME



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




IHOYPOYHOE INTAHUPOBAHUME

10 KJIACC
Ne KoJsinuecTBo yacon
DJICKTPOHHBIE
Hara undgpoBbie
n | Tema ypoka KoHnTpoJbHbIe IIpakTu4yeckue
Bcero H3yYeHHUd o0pa3oBareJibHbIC
/ paGoThI paGoThI
pecypchl
n
du3nka — HayKa O MPUPOJIE.
Hayunsie MeTZ;[(H HofH;)HI/ISI 1 bubmmorera [OK
e https://m.edsoo.ru/ff0c32¢2
OKPYXKAIOIIETro MUpa
Ponb 1 MmecTo ¢usnku B
(dbopMupoBaHUU
COBPEMEHHOMN HAy4YHOU 1 bubmoreka [JOK
KapTUHBI MUPA, B https://m.edsoo.ru/ff0c33e6
MIPaKTUYECKOM E€ATEIbHOCTH
monen
MexaHn4yecKoe IBUKEHUE.
OTHOCHTEIBLHOCTD bubnuoreka IIOK
MEXaHUYECKOI'O IBUKEHUS. 1 https://m.edsoo.ru/ff0c350
[lepemenienue, CKOpOCTb, 8
YCKOpEHHUe
bu6muoreka [IOK
PaBHoMepHOE
. 1 https://m.edsoo.ru/ff0c362
MPSIMOJIMHEMHOE JIBUYKEHUE 0
PaBHOyCcKOpeHHOE | bubmuorexa LIOK
NPSIMOJIMHEMHOE IBUKEHUE https://m.edsoo.ru/ff0c372e
CB00OOIHOE ITaJeHHE. 1 bubmoreka [IOK



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

YckopeHue cBOOOTHOTO
HagcHUS

https://m.edsoo.ru/ff0c39cc

KprBonuHeitHOe 1BM>XEHHE.

bubmoreka [IOK

7 €HUE MaTepHUAIILHOM
JBIIKCHHC MATCPHATBHOM https://m.edsoo.ru/ff0c3ada
TOUYKH 110 OKPYKHOCTH
[IpuHIUIT OTHOCUTENBHOCTH
g [Nanunes. UnepuunanbHble bubnuorexa IIOK
cuctemsbl orcuera. [lepBriit https://m.edsoo.ru/ff0c3be8
3akoH HproTOHa
Macca tena. Cuna. [IpuHnmn
9 cynepro3unuu cui. Bropoi bubmuorexa [IOK
3akoH HrprotoHa mis https://m.edsoo.ru/ff0c3be8
MaTepHAIbHON TOUKH
10 Tperuii 3akoH HerotoHa 11 bubnuorexa IIOK
MaTepUaIbHbIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKOH BCEMUPHOIO
bubmoreka [IOK
TaroreHus. Cuiia TSKeCTH.
11 https://m.edsoo.ru/ff0c3d0
IlepBas kocMuueckas 0
CKOPOCTh -
12 Cuna ynpyroctu. 3akoH bubmuoreka [IOK
I'yka. Bec tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koaddumument
Tpenus. Cuna
13 COIIPOTHUBJIEHUS [IPU bubmmorexa LOK
P P https://m.edsoo.ru/ff0c3f76
JIBIKEHUU Teja B )KUJIKOCTH
WJIH Ta3e
14 | IlocrynarenbHoe U bubmuoteka I[IOK



https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c39cc

BpalaTeibHOe JBUKEHNE
a0COJTIOTHO TBEPIOTO Tea.
MowmeHnT cuibl. [1nedo cuebl.
VYcnoBus paBHOBECHS
TBEPIOIO Tea

https://m.edsoo.ru/ff0c41a6

NMmynbee MarepuanbHOU
TOYKH, CUCTEMBI
MaTepUalbHBIX TOYEK.

Bbu6muoreka LIOK

15 https://m.edsoo.ru/ff0c43d
Nmnynse cunbl. 3akoH p
COXpaHEHHUs UMITYJIbCa.
PeakTHBHOE IBHXKEHUE
PaboTa 1 MOIIHOCTH CHIIBI.
Kunernueckas sneprus bubmumorexa [JOK
16 | marepuasbHOU TOUKH. https://m.edsoo.ru/ff0c450
Teopema 00 u3MeHeHUU 2
KHHETUYECKOW DHEPTUH
[ToreHumanbHast SHEPrUs.
[TorenumanbHas sHEPIrUs
17 | Ympyro neopMUPOBaHHON bubnmuoreka IIOK
npyxuHsl. [loreHnuanpHas https://m.edsoo.ru/ff0c461a
SHEprus Tena BOIM3u
IOBEPXHOCTU 3eMJIU
[ToreHunanbHbIE U
HENOTEHI[UAJIbHbBIE CHUJIBL.
13 CBs13b palboTHI bubnmuoreka [IOK

HEMOTEHIIMAIBLHBIX CHII C
H3MEHECHUEM MeXaHU4eCKOU
SHEPrUM CUCTEMBI Tel. 3aKOH

https://m.edsoo.ru/ff0c478¢



https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c41a6

COXpaHEHUSI MEXaHUYECKOMN
SHEPrUu

19

JlaGopatopnas pabota
«HccnenoBanue cBs3U
paboTHI CHIIBI C U3MEHEHUEM
MEXaHW9ICCKOW YHEPTHH Teja
Ha TpUMepe pacTsHKEHUs
PE3UHOBOTO KI'yTa»

20

KontpomnbHas pabora no
teme «KnHemaruka.
JmHaamuka. 3aKOHBI
COXpaHEHUSI B MEXaHUKE)

bubmuoreka [IOK
https://m.edsoo.ru/ff0c4b7
4

21

OcCHOBHBIE TIOJIOKCHHUS
MOJICKYJIIPHO-KHHETUYE CKOH
Teopun. bpoyHoBCKOe
newkeHne. Jnddy3us

bu6moreka [IOK
https://m.edsoo.ru/ff0c4dc2

22

Xapakrep IBUKECHUS U
B3aMMOJICHCTBUS YaCTHI]
BelecTBa. Monenu CTpoeHus
ra3oB, )KUJKOCTEN U TBEPIBIX
Teq

23

Macca monekyn. Konnuecto
BenlecTBa. IlocTosHnas
ABOTa/IpO

24

TemnoBoe paBHOBECHE.
Temmneparypa u e€
n3mepenue. [lkana
temneparyp Llenbcus



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

25

Uneanpueiii ra3z B MKT.
OcHoBHOe ypaBHeHue MKT

bubnmuoreka IIOK
https://m.edsoo.ru/ff0c4fde

26

AOGcomoTHas TeMIiepaTrypa
KaK Mepa CpeaHen
KMHETUYECKOU SHEPTUH
JIBIDKEHUS MOJICKYII.
VYpaBHenue Meneneena-
Knaneiipona

Bbubmunoreka IIOK
https://m.edsoo.ru/ff0c511e

27

3akon JlansToHa. 'a30BBIC
3aKOHBI

28

JlaGopatopnas pabota
«Hccnenosanue
3aBUCUMOCTH MEXKITY
napamMeTpamM# COCTOSTHUS
pa3peKeHHOTrO ra3ay

29

N3onpoueccel B uaeabHOM
ra3e 1 ux rpaguueckoe
MIPE/ICTABICHHE

bu6muoreka [IOK
https://m.edsoo.ru/ff0c570e

30

BHyTpeHHsIs sHEprHs
TEPMOIUHAMHUYECKOH
CHCTEMBI U CIIOCOOBI €€
u3MeHenus. KoanuecTso
TEIUIOTHI U padoTa.
BHyTpeHHsIs sHEprHs
OJIHOATOMHOTO MI€AIEHOTO
rasa

bubmoreka [IOK
https://m.edsoo.ru/ff0c595
2

31

Buasl Temionepenaun

Bbu6muoreka IIOK
https://m.edsoo.ru/ff0c5¢36



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

VnenpHas TEIUIOEMKOCTh
BenrecTBa. KoimmdecTtBo

32 | TemiaoTHI NpH bubmorexa HOK
https://m.edsoo.ru/ff0c5c36

Teruionepeaaye.
A trnabaTHBIN MPOIIECC
[TepBrIii 3ak0H

13 TEPMOJIMHAMUKH U €T0 bubnmuoreka IIOK
NpUMEHEHUE K https://m.edsoo.ru/ff0cSefc
M30MpoIeccam
HeobOparumocTs mporeccoB bubmuorexa LIOK

34 | B npupone. Bropoii 3akoH https://m.edsoo.ru/ff0c623
TEPMOJAMHAMUKH 0

35 [Tpunnun aeiicteus u KI1TJ{ bubmoreka [IOK
TEIJIOBOM MAIlIMHbI https://m.edsoo.ru/ff0c600a

36 Iuxn Kapuo u ero KI1/]

37 DKonoruyeckue mpoodaemMbl
TEIJIOOHEPTETUKU
O6o00marmui ypox bubmoreka [JOK

38 | «MonekynspHas pu3uKa. https://m.edsoo.ru/ff0c693
OCHOBBI TEPMOIMHAMUKH 8
KontponpHas pabora no

39 | TeMe «MonekynspHas bubnmuoreka IIOK
¢u3uka. OCHOBBI https://m.edsoo.ru/ff0c6a50
TEPMOJIMHAMUKI
[TapooGpazoBanue u bubnmuoreka IIOK

40 | xonpeHcauus. Mcnapenue u https://m.edsoo.ru/ff0c63b

KHUIICHHC

6



https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c5c36

AOcomroTHasa 1

Bbubmuoreka IIOK

41 OTHOCHUTEJIbHAS BIIAKHOCTD https://m.edsoo.ru/ff0c64d
Bo3ayxa. HachlleHHbli nap 8
Teépnoe Teno.
Kpucrannuueckue u
amop(HbIe Tena.
42 | AHM30TpONUs CBOMCTB brbnmorexa LHOK
p https://m.edsoo.ru/ff0c65f0
KpucTaiioB. JKunkue
Kpuctajibl. COBpeMEHHbIE
MaTepHAJIbI
[1naBnenue u
bubmoreka [IOK
KpUCTAJIN3aLus. YielbHas
43 https://m.edsoo.ru/ff0c670
TEIJIOTA IJIABJICHUSI. 2
CyOnumanus B
bu6muoreka LIOK
YpaBHEHHE TEIJIOBOTO
44 https://m.edsoo.ru/ff0c682
OanaHca
0
DnexTpuzanus Tell.
45 Onekrpruyeckuil 3apsa. /sa bubmuoreka [IOK
BHUJA IEKTPUYECKUX https://m.edsoo.ru/ff0c6bcc
3apsJ10B
[IpoBOOHUKH, TUAIEKTPUKU
46 | Y TOMYIPOBOIHUKH. 3aKoH bubnuorexa LIOK
COXpaHEHUS IEKTPUUECKOTO https://m.edsoo.ru/ff0c6bcc
3apsa
B3anmoneiicTBue 3apsa0B.
. bubmuoteka [IOK
47 | 3axoH Kynona. Toueunstit i

IEKTPUUYECKUN 3apsif

https://m.edsoo.ru/ff0c6ced



https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c64d8

Hanpsoxénnocts
IEKTPUYECKOTO TOJIS.

bubmoreka [IOK

48 [TpuHIIMO Cyneprno3uuu
pHHI yrep iI https://m.edsoo.ru/ff0c6df2
ANEKTPUUYECKUX TTOJIEH.
JInHny HanpsHKEHHOCTH
PaGota cun
49 AIEKTPOCTATUYECKOTO TOJIA. bubmauorexa LIOK
[Torennuman. Paznocts https://m.edsoo.ru/ff0c6f00
MTOTEHIIMAJIOB
[IpoBOAHUKH U AUDIIEKTPUKHU
P P bubaunoreka IIOK
B 3JIEKTPOCTATUYECKOM TIOJIE.
50 https://m.edsoo.ru/ff0c701
Jwusnextpuueckas 2
MIPOHHUIIAEMOCTh -
N bu6muoreka [IOK
DNEeKTPOEMKOCTb.
51 https://m.edsoo.ru/ff0c712
Konnencarop 6
DNEKTPOEMKOCTD IIOCKOTO
52 KOHJIEHCAaTOpa. DHEeprus butmmorexa [JOK
a pa. p https://m.edsoo.ru/ff0c72c0
3apsKEHHOTO KOHAEHCATopa
JlaGopatopnas pabota
53 "U3smepenue
BJIEKTPOEMKOCTH
KOHJIeHcaropa"
54 [IpuHIMD AEACTBUS U

MIPUMEHEHNE KOH/ICHCATOPOB,
KOIMPOBAJILHOTO arapara,
CTPYWHOTO MIPUHTEPA.
DJIEKTPOCTATHUYECKAs



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

3alUTa. 3a3eMICHUE
AIIEKTPONIPHUOOPOB

55

DIEKTpUYECKUH TOK,
YCIIOBUS €10
CYIIECTBOBAHMUSI.
[TocrostaubIN TOK. CHia
Toka. Hampspkenue.
Conporusnenue. 3akoH Oma
JUISI y9acTKa [enu

56

[TocnenoBarensHOE,
napaieIbHOe, CMEIIaHHOE
COCIMTHEHUE MPOBOTHUKOB.
JlaGopatopHas pabota
«/3yueHmne cMemaHHoro
COCIMHEHUS PE3UCTOPOBY

0.5

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

57

Pabora 1 MOIITHOCTH
AIEKTPUUECKOTO TOKA. 3aKOH
JIxoyns-JIenna

bu6moreka [IOK
https://m.edsoo.ru/ff0c783
8

58

3axoH OMa 114 TOJTHOH
(3aMKHYTO) 271EKTpUUYECKON
nenu. KopoTkoe 3aMbIKaHHE.
JlaboparopHas padora
«M3mepenne I/1C
HCTOYHHKA TOKA U €TO
BHYTPEHHETO
COIIPOTHBIICHHSDY

0.5

bu6muoreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

DJEeKTpOHHAs! IPOBOJUMOCTD
TBEPJBIX METAJJIOB.



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

3aBUCHUMOCTD
COTIPOTHUBJICHUSI METAJIJIOB OT
TEMIIEPATYPHL.
CBepXIPOBOJIMMOCTh

60

ONEKTPUYECKUN TOK B
BakyyMme. CBoiicTBa
AIIEKTPOHHBIX MTYYKOB

61

[TonmynpoBOAHUKH, UX
coOCTBEHHas ¥ IpUMeCHas
poBOAMMOCTh. CBOMCTBA p
—n-Tiepexo/a.
[TomynpoBOAHUKOBEIE
IPUOOPHI

bubmuoreka [IOK
https://m.edsoo.ru/ff0c84ae

62

DJNIEKTPUYECKUN TOK B
pacTBOpax M paciuiaBax
AIIEKTPOJIUTOB.
DNEeKTPOIUTUYECKAs
JUcconanus. DJIeKTPOIIn3

bu6muoreka [IOK
https://m.edsoo.ru/ff0c&2ba

63

DNeKTpUYECKUN TOK B rasax.
CaMOCTOSTENILHBIN 1
HECaMOCTOSITENIbHBIN pa3psi.
Monnus. Ilma3zma

bu6moreka IIOK
https://m.edsoo.ru/ff0c84ae

64

DnexkTpuueckue Npudopsl U
YCTPOMCTBA U UX
IIPAKTHYECKOE IPUMEHEHHE.
IIpaBuna TeXHUKHU
0€3011acCHOCTH

bubaunoreka [IOK
https://m.edsoo.ru/ff0c86fc

65

O06o0maromuii ypok

bubmoreka [IOK



https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae

«IIEKTPOAMHAMHKA) https://m.edsoo.ru/ff0c88be
KontponbHas pabora no
TeMe «INEKTPOCTaTHKA.
66 IToCTOAHHBIN JIIEKTPUUECKUI 1 Bubmmorexa HOK
p https://m.edsoo.ru/ff0c8a8a
TOK. TOKHM B pa3IMYHbIX
cpeaax»
Pe3epBHEIN YPOK.
67 KOHTp OJ'IbHa};Ip abora 1o 1 bubmorexa [OK
p p https://m.edsoo.ru/ff0c8c56
Teme "DnekTpoarHaMuka’
Pe3epBHEIN YPOK.
68 060613) aro }II/II;I OK IO 1 bubmnorexa LOK
HHAIOTLHH yp https://m.edsoo.ru/ff0c8f6¢
TemaM 10 kiacca
OBIIEE KOJIMYECTBO 63

YACOB 110 I[TPOT'PAMME



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

11 KUIACC

Ne KoJsinuecTtBo yacon
DJIeKTPOHHbIE
Hara uudgpoBbie
n | Tema ypoka KonTpoJubHbie IIpakTH4eckue
Bcero H3y4YeHHus o0pa3oBare/ibHbIE
/ padoThI paGoThI
pecypchbl
n
[TocTosSTHHBIC MATHUTHI H UX
B3aUMO/JICHCTBUE.
MaruutHoe nose. Bekrop | bubnuoreka LJOK
MarHUTHOW UHAYKIWH. https://m.edsoo.ru/ff0c9778
JInaMKM MarHuTHOM
WHIYKIAH
MaruuTtHoe nosne
MPOBOJHUKA C TOKOM. OTIBIT 1 bubmorexa [IOK
Opcrena. Bzaumoneiicteue https://m.edsoo.ru/ff0c98fe
IIPOBOJIHUKOB C TOKOM
JlaGopatopnas pabota
«M3yyenrne MarHuTHOTO 1 1 Bubmorexa HOK
v https://m.edsoo.ru/ff0c98fe
OJISl KATYIIKU C TOKOM»
JlelicTBME MAarHUTHOTO MOJIS
Ha MPOBOJHUK C TOKOM.
Cuna Amnepa.
JlaGopatopnas pabora 1 1 bubmorexa HOK
patop p . https://m.edsoo.ru/ff0c9acO
«HccnenoBanue necTBus
MOCTOSTHHOTO MarHuTa Ha
PaMKY C TOKOM»
JlelicTBMEe MarHUTHOTO MOJIS 1 bubanoreka [IOK



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

Ha JIBIDKYIIYIOCS
3apspKeHHYI0 yactuily. Cuna
Jlopenmnia. Pabota cusr
Jlopeniia

https://m.edsoo.ru/ff0c9df4

DNEeKTpOMAarHUTHAs
nHayknus. [1oTok Bexkropa
MarHuTHOW uHAykuuu. C
MHIYKIWH. 3aKOH
AIIEKTPOMArHUTHOU
uHaykimu Papanes

JlaGopatopnas pabota
«HccnenoBanue sBICHUS
ANEKTPOMArHUTHOU
WHTYKITUID

bu6moreka [JOK
https://m.edsoo.ru/ff0cal50

NunykTtuBHOCTS. SIBIICHUE
camounaykiuu. IJ1C
CaMOMHAYKIUU. DHEPIUst
MarHUTHOTO MOJS KaTylIKH
C TOKOM.
DJIEKTPOMArHUTHOE MOJIe

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

TexHuyeckue ycTpoucTsa u
UX IIPUMECHEHHUE!
IIOCTOSIHHBIE MAarHUTHI,
NIEKTPOMArHUTHI,
NIEKTPOABUTATEIb,
YCKOPHUTEIH 3JIEMEHTAPHBIX
4aCTHUL, UHAYKIIMOHHAS
1e4yb



https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0c9df4

10

Oo6o06maromuit ypok
«MarnuTHoe 1none.
DJNEKTPOMAarHUTHAS
WHTYKITS

bu6moreka [IOK
https://m.edsoo.ru/ff0cab82

11

KonTponsHnas padora mo
TeMe «MarauTHoe 1oie.
DNEeKTpOMAarHuTHAas
HHIYKIHASDY

bu6moreka [JOK
https://m.edsoo.ru/ff0cad58

12

CB0OOIHBIE MEXAHUYECKHE
kojeOanus. ['apMoHHUeCcKue
KoJie0aHus. YpaBHEHHE
rapMOHHYECKUX KOJICOaHUIA.
[IpeBpaliieHre SHEPrun

butmoreka [IOK
https://m.edsoo.ru/ff0caf06

13

JlaGopatopnas pabora
«HccnenoBanue
3aBHCUMOCTH TIEpHO/Ia
MaJbIX KoJeOaHMii rpy3a Ha
HUTH OT JUTUHBI HUTHU U
MAacChl Tpy3a»

14

KonebarenbHbIi KOHTYD.
CBobOoanbIe
ANIEKTPOMAarHUTHBIE
KoJebaHus B UCATbHOM
KOJI€0aTEeIbHOM KOHTYpE.
AHanorust Mexuy
MEXaHUICCKUMU U
ANIEKTPOMArHUTHBIMU
KOJICOAHUSIMHU

bubauoreka [IOK
https://m.edsoo.ru/ff0cb820



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

15

®opmyna Tomcona. 3akoH
COXpaHCHHA SHEPIrUu B
U/IeaTbHOM KOJIeOaTeTbHOM
KOHTYpE

bu6moreka [IOK
https://m.edsoo.ru/ff0cb9c4

16

[IpencraBnenue o
3aTyXarInX KoJeOaHUsX.
BrinyxieHnbie
MeXaHUYECKHE KOJICOaHHs.
Pe3onanc. Beinyk/1eHHbBIE
ANIEKTPOMArHUTHBIC
KoeOaHus

bubmmorexa [IOK
https://m.edsoo.ru/ff0cbb86

17

[IepemeHHBIN TOK.
CunycounnaibHbII
MEPEMEHHBIH TOK.
MOomIHOCTh EPEMEHHOTO
TOKa. AMIUTUTYJIHOE U
JNEHCTBYIOIIEE 3HAUCHHE
CHJIbI TOKA M HAIIPSYKEHUSI

bubmoreka [JOK
https://m.edsoo.ru/ff0cbd34

18

Tpanchopmarop.
[TpousBoncTBo, nepenaya u
noTpedIeHue
DIICKTPHUYECKON YIHEPTUH

19

YerpoilcTBo u
MPaKTUYECKOE IPUMEHEHUE
ANEKTPUUECKOTO 3BOHKA,
reHepaTropa nepeMeHHOTO
TOKa, JIMHUH
aneKTponepeaad

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



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

20

DKOJIOTUYECKUE PUCKU TIPU
MIPOM3BOJICTBE
aekTposneprun. Kynsrypa
UCTIONIb30BAHUS
AIIEKTPOIHEPTUH B
TIOBCE/THEBHOM KHU3HU

21

MexaHnuecKkue BOJIHBI,
YCIIOBUS PACIIPOCTPAHEHUSI.
[Tepuona. CkopocThb
pacnpoCTpaHeHUs U AJIMHA
BonHEI. [Tonepeunsie u
IPOAOJIbHbBIE BOJIHBI

bubmoreka [JOK
https://m.edsoo.ru/ff0ccas54

22

3ByK. CKOpOCTb 3BYKa.
I'pomxocTs 3ByKa. Beicora
toHa. TeMOp 3ByKa

bubmmorexa [IOK
https://m.edsoo.ru/ff0cccOc

23

:‘)J'ICKTpOMaFHI/ITHHC BOJIHBI,
HUX CBOMCTBA U CKOPOCTh.
IIxana QJICKTPOMAIrHUTHBIX
BOJIH

bubmmorexa [IOK
https://m.edsoo.ru/ff0ccfe0

24

[IpuHIMIIBI paIHOCBA3U U
TeleBuacHMs. Pa3BuTue
CPENCTB CBSI3H.
Pagnonokanusa

25

KontponwHas pabora
«Konebauus u BOIHBI»

bu6moreka [IOK
https://m.edsoo.ru/ff0cc618

26

[IpssmonuHeliHOE
pacnpocTpaHEeHUE CBETa B
OJTHOPOJTHOM Cpefe.

bubmoreka [JOK
https://m.edsoo.ru/ff0cd350



https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0cca54

ToueuHbIif HICTOYHUK CBETA.
JIyu cBera

27

OTtpaxeHue cBeTa. 3aKOHbI
OTpa’KeHUs CBETA.
[TocTpoenune n3o0pakeHn
B IUIOCKOM 3€pKajie

bubmoreka [JOK
https://m.edsoo.ru/ff0cd4e0

28

[Ipenomnenue ceera.
ITomHOE BHYTpEHHEE
orpaxeHnue. [IpenenbHslii
YTOJI TIOJTHOTO BHYTPEHHETO
OTpa)KEHUs

bubmorexa [IOK
https://m.edsoo.ru/ff0cd7f6

29

JlaGopatopnas pabota
«M3MepeHune mokazarens
MPEJIOMJICHUS CTEKIIa»

bu6moreka [JOK
https://m.edsoo.ru/ff0cd67a

30

JIunzel. [Toctpoenue
M300paKeHUI B JIMH3E.
®dopmyrna TOHKOM JTUH3BI.
YBeIu4eHue JIMH3bI

bu6moreka [JOK
https://m.edsoo.ru/ff0cddle

31

JlaGoparopHas pabota
«HccnenoBaHue CBOMCTB
M300PKCHUH B JIMH3AX)

32

Jucnepcus cera.
CrnoxHBlii cocTaB 6e10ro
csera. Ler. JlaboparopHast
pabota «Habmonenue
JMCIICPCHU CBETa»

33

WuTepdepennus caera.

bubmoreka [JOK
https://m.edsoo.ru/ff0ced22



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd4e0

Judpakuus cBera.
JlndpakunonHas pemérka

[TonepeyHOCTH CBETOBBIX

bu6mmoreka [IOK

34 BOJIH. [losipuzanus ceera https://m.edsoo.ru/ff0cf02e
Onrtuyeckue mpuOOPHI U

35 YCTPOMCTBA U YCIOBHS UX
0€3011acCHOr0 MPUMEHEHHUS
['panuIel MpUMEHUMOCTH

36 KJIACCUYECKOM MEXaHUKH. bu6muoreka [JOK
[TocTynarel cienanbHOM https://m.edsoo.ru/ff0cf862
TEOPHUH OTHOCUTEIBHOCTH
OTHOCUTEIBHOCTh

37 OJTHOBPEMEHHOCTH. bubmmorexa [IOK
3amensieHue BpEMEHH U https://m.edsoo.ru/ff0cfa42
COKpAIlICHHUE JIJIUHBI
DHeprus ¥ UMIyJIbC

18 PENATUBUCTCKON YaCTULIBIL. bubmuotexa LIOK
CBs13b Macchl ¢ SHEpPrueH u https://m.edsoo.ru/ff0cfc68
HMMITYJIbCOM. DHEPIHUsl MOKOsI
KontponpsHas pabora

39 «OnTrka. OCHOBBI bubaunoreka [IOK
CIIELIMAIIBHON TEOPHUU https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIBbHOCTU

40 ®oronsl. Popmyna I1nanka. bubnuorexa [IOK
DHeprus U UMIyIbe GoToHa https://m.edsoo.ru/ff0cfel6

41 OTKpbITHE U UCCIIEOBAaHUE bubmuotexa LIOK

dbotorddekra. OnbiTel A. T

https://m.edsoo.ru/ffOcffc4



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

CroneroBa

3axonbl poTorddexra.
VYpaBHeHre DUHIITEWHA I

bu6mmoreka [IOK

42 doroaddexra. «KpacHas https://m.edsoo.ru/ff0d015¢
rpaauiay Gorodddexra
HaBnenue cBera. Onbith 1. BuGmorexa [IOK

43 H.Fe6eﬂeBa. Xumiraeckoe https://m.edsoo.ru/ff0d04a6
JICHCTBHE CBETA
TexHuueckue yCcTpoucTBa u
MPaKTUYECKOE TPUMEHEHHE:

44 | ¢dotosnemeHT, GOTONATUHK,
coyHevHast O6arapes,

CBETOJINO]T
Pemenne 3amad mo reme bubmoreka [JOK

45 «7eMEeHTbl KBAaHTOBOM https://m.edsoo0.ru/ff0d030
OIITHUKH)Y 2
Mopnens aroma TomcoHa.

46 OmeiTel Pezepdopaa mo bubmuotexa LIOK
pacCEesHUIO 0-YaCTHLI. https://m.edsoo.ru/ff0d091a
[TnaneTapHas MOJIEIb aTOMa

bubauoreka [IOK

47 Hocrynarst bopa https://m.edsoo.ru/ff0dOafa

N3nydenne u nomiomeHne
OTOHOB TIPH TEPEXO/IC
48 S)TOMa c oz{goro }II)I)OBHSI bummorexa [IOK

SHEpPruu Ha JIpyroil. Bumpl
CIIEKTPOB

https://m.edsoo.ru/ff0d0afa



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

49

BomaHoBkIe cBOMCTBA
yactull. Bonnsl 1e bpoiis.
KopmyckyisspHO-BOIHOBOMN
nyanu3M. CHOHTaHHOE 1
BBIHY)KJICHHOE U3JTYUYCHHE

bu6moreka [JOK
https://m.edsoo.ru/ff0d0ca8

50

OTKpbITHE
pannoakTUBHOCTH. OIIBITHI
Peszepdopaa no
OTIPEIICIICHUIO COCTaBa
PaJIMOAKTUBHOTO M3JIYYCHUS

bubmmorexa [IOK
https://m.edsoo.ru/ff0d0fd2

51

Cgoiicta anbda-, 6eTa-,
raMMa-u3nydeHus. Bivsaue
PaJIMOaKTUBHOCTH Ha
YKUBBIC OPTaHNU3MBbI

52

OTKpbITHE IPOTOHA U
HeWTpoHa. M30TomHblI.
Anbda-pacnan.
ONEKTPOHHBIN U
MO3UTPOHHBIN OeTa-pacma.
["amma-u3inyyenue

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

53

OHeprus CBA3HM HyKJIOHOB B
anpe. SlnepHsle peakuuu.
SnepHblit peakTop.
[TpoGnemsl, NEPCIEKTUBHI,
JKOJIOTUYECKUE aCIIEKTHI
SJIEPHOM SHEPreTUKHU

bubmmorexa [IOK
https://m.edsoo.ru/ff0d135
6

54

DJeMeHTapHbIC YaCTHUIIBI.
OTKpBITHE MO3UTPOHA.

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



https://m.edsoo.ru/ff0d0e38
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d0ca8

MeToap! HaOIIONEHUS U
perucTpanuu
AJIEMEHTAPHBIX YaCTHIL.
Kpyruerit cton
«DyHIaMEHTAIbHBIE
B3aumouencTeusd. EquHcTBO
¢bu3nyecKkol KapTUHBI
MHUPay

55

Dranbl pa3BUTHUS
actponomuu. [IpukinagHoe u
MHPOBO33pEHYECKOE
3HaYeHHEe acTpoHOMHUU. Buj
3B€3HOrO Heba. Co3Be3nus,
SpKUe 3BE3/IbI, MIIAHEThI, UX
BUJIUMOE JIBUKEHUE.
ConneyHas cucreMa

56

Connrte. ConHeynas
aKTUBHOCTE. MICTOYHUK
sHepruu CoaHuA U 3BE311

57

3BE3/1bI, UX OCHOBHBIE
XapaKTepUCTUKH. 3BE3/IbI
JIABHOU
MOCJIE10BAaTEILHOCTH.
BuyrtpenHnee ctpoenue
3BE&31. COBpEeMEHHBIC
MIPE/ICTABICHUS O
MIPOUCXOXKICHUH 1
sBosmoIu CoHIla 1 3BE3]1




58

Mneunsii [Tyt — Hamma
I'amaktuka. Ilomoxkenue u
nBrokerne CoJHIa B
lanakTuke. I'amakTuku.
UYeEpHble ABIPHI B s11pax
rajJJakTHK

59

Bcenennas. Pa3oeranue
rajakTuk. Teopus
Bonbiioro B3phiBa.
PenukToBoe usnyyeHue.
MeraranakTuka

60

Hepemiennsie npo0neMsl
aCTPOHOMUU

61

KonTponbsHhas pabora
«OneMeHThI aCTPOHOMUU U
acTpodu3nukmy

62

O6o6maronuii ypok. Poib
(U3HUKY U ACTPOHOMHUH B
YKOHOMHUYECKOM,
TEXHOJIOT Y€ CKOM,
COLIMAJIbHOM U ATUYECKOM
cdepax AeaTeIbHOCTH
YyeJIOBeKa

63

Oo6o06maromuii ypok. Pons u
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIUISA YYEHUKA

METOANYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET






