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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma mo ¢usuke 0a30BOTO YpOBHS Ha YPOBHE CPEIHETO OOIIETro
oOpa3oBaHMsI pa3paboTaHa Ha OCHOBE MOJIOKEHUH U TpeOOBaHMIA K pe3yIbTaTam
OCBOEHHSI OCHOBHOHM 00pa30oBaTEIbHON MpOorpaMMel, npeactaBieHHbIX B GI'OC
COO, a Taxxe ¢ yuéroMm (QenepanbHOil pabodell mporpaMmbl BOCIIMTAHUS H
KOHLEINLIUY MpenoiaBanus yueOHoro npeamera «dusuka» B 00pa3oBaTebHbIX
opranmsanuax  Poccumckonn — depepanmu, — peaM3yOMUX  OCHOBHBIC
o0pa3oBaTeNbHbIEC TPOrPAMMBI.

ConmepxaHne mporpamMmbl MO (PU3MKE HaIpaBieHO Ha (opMHpOBaHHE
€CTECTBEHHO-HAYYHOM KapTuHbl Mupa oOyuwaronmxcs 10-11 kmaccoB mnpu
oOyueHuu ux ¢pusrke Ha 6a30BOM YpOBHE Ha OCHOBE CUCTEMHO-/IEITETbHOCTHOTO
noaxona. [Iporpamma mo ¢usuke coorBercTByeT TpedboBanusiMm GI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, IPEJAMETHBIM W METANPEIMETHBIM PE3yJbTaTaM
OOy4eHHMsI, a TaKKE€ YUYUTHIBAET HEOOXOAUMOCTh PEANTH3alUU MEXIPEIMETHBIX
CBsA3€l (DM3MKM C €CTECTBEHHO-HAy4YHBIMH YYEOHBIMU IpeameTamu. B Heit
OINPEIENSIOTCA OCHOBHBIE LIEJIM U3y4eHHUs (PU3UKU HA YPOBHE CPEIHETO OOIIEro
o0Opa3oBaHusl, IUTAHUPYEMBIE PE3YJIBTATHI OCBOCHUA Kypca (PU3UKH: TUYHOCTHBIE,
MeTalpeIMETHbIE, IPEIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3MKe BKIIOYAET:

e IUJJAHUPYEMBbIE PE3YyJIbTaThl OCBOCHHS Kypca PU3UKU Ha OA30BOM YPOBHE,

B TOM YHCJIE€ IPEIMETHBIE PE3YJIbTAThI IO ToJlaM 00yUYEeHUS;

e cojepkaHue ydeOHOTo npeaMera « Pu3nkay 1o rogam oOy4eHHs..

®du3rka Kak Hayka o HamOoJjee OOIIMX 3aKOHaX HPHUPOAbI, BHICTyHas B
KauecTBe y4eOHOT0 MpeaMeETa B IIKOJIE, BHOCUT CYLIECTBEHHBIN BKJIa/ B CUCTEMY
3HaHM 00  okpyxatomemM  mupe. llkxonbHblE  Kypc — QUMK @ —
CUCTEMOOOpPA3yOMK i1  €CTECTBEHHO-HAYyYHbIX YYE€OHBIX IPEAMETOB,
MOCKOJIbKY (PU3MYECKHe 3aKOHBbI JIe)KaT B OCHOBE IIPOLECCOB M SIBJICHMIA,
U3ydaeMbIX XUMHUEH, Ouojorueit, guznueckoil reorpadueid U acTpOHOMHUEH.
Hcnonb3oBaHWEe W aKTUBHOE NPUMEHEHUE (PU3MUECKUX 3HAHWI OIpeaelser
XapakTep M pPa3BUTHE pPa3HOOOpPA3HBIX TEXHOJOTHMM B cdepe SHEpPreTHkw,
TpaHCIIOPTa, OCBOEHMSI KOCMOCA, TOJyYEeHHsI HOBBIX MaTE€pPHAJIOB C 3aJaHHBIMU
CBOMCTBaMU M Jpyrux. M3ydeHue (U3MKM BHOCUT OCHOBHOM BKJaJ B
(bopMHpOBaHHWE €CTECTBEHHO-HAYYHOM KapTHUHBI MHpa OOydarommxcs, B
(dbopMHpOBaHKE YMEHHUI IPUMEHSITh HAyYHbI METO/] IO3HAHMSI TPU BBINIOJHEHUU
UMU y4€OHBIX UCCIEAOBaHUM.

B ocHoBy kypca ¢u3uku [ YPOBHSI CpeaHEro oOIero oOpa3zoBaHUs
MOJIOKEH PSAA UACH, KOTOPbIE MOXHO paccMaTpuBaTh KaK MPUHLUIIBI €ro
MOCTPOEHUS.

Hoes yenocmunocmu. B COOTBETCTBUM C HEH KypcC SIBISIETCS JIOTMYECKHU
3aBEPILIEHHBIM, OH COICPKUT MaTepral U3 BCEX pa3lieloB (PU3UKH, BKIFOUAET KaK
BOIPOCHI KJIACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoes eenepanuzayuu. B COOTBETCTBUM C HEW MaTepuasl Kypca (PU3UKHU
o0ObeaMHEH BOKpYr (usmyeckux Teopuid. Benymmm B Kypce sBisiercs
dbopMHpoBaHUE MPEICTABIECHUN O CTPYKTYPHBIX YPOBHSIX MaTepUH, BEUIECTBE U
noJe.

Hoes eymanumapuzayuu. EE peanuszanus npeanonaraeT HUCIOIb30BaHUE
T'YMAaHUTAPHOTO MOTEHIMaIa (PU3NYECKON HAYKH, OCMBICICHUE CBA3U PA3BUTHUS
bu3uKM ¢ pa3BUTHEM OOIECTBa, a TaKXke C MHUPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU ITpoOIeMamu.

Hoess npuxnaonou uanpaseiennocmu. Kypc @Qu3uku npeamnoiaraet
3HAKOMCTBO C HIMPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTUYECKUX MPUIIOKEHHI
WU3YYEHHBIX TEOPUN U 3aKOHOB.



Hoes skonocusayuu pearnsyercss NOCPEICTBOM BBEIAEHUS 3JIEMEHTOB
COJEpKaHUs, TMOCBAMIEHHBIX HKOJOTMYECKUM TpobdieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTHEM TEXHUKU U TEXHOJOTHH, a Takke OOCYKICHHUS
npobjieM  palMOHANBHOTO  MPHUPOAOMONB30BAaHUS M DKOJIOTUYECKOM
0€30MacHOCTH.

CTep>KHEBBIMH 3JIEMEHTaMU Kypca (U3UKHA Ha ypOBHE CPEIHEro OOIIero
oOpa3oBaHUsl ABJISAIOTCS (PU3HMUecKue Teopuu (PopMUpOBaHUE MPEACTABICHHUM O
CTPYKTYpe MOCTPOCHHs (PU3NUECKON TEOpUHU, poiid (PyHIAMEHTAIBHBIX 3aKOHOB
U TPUHIUIIOB B COBPEMEHHBIX TPEICTABICHUSAX O TMPUPOJE, TpPaHUIIAX
OPUMEHUMOCTH TEOpUM, IJi1 ONMHCAHMS €CTECTBEHHO-HAYYHBIX SBJICHUH U
MIPOIIECCOB).

CucTeMHO-IesITeIbHOCTHBIN MOAX0 B Kypce (DU3UKH peann3yercs Mpexkie
BCEro 3a CUYET OPraHU3aIMKU SKCIIEPUMEHTAIBHOU JEATEIbHOCTH 00YUYaroIInXCsl.
Jlnst  Ga3oBoro ypoBHA Kypca (UMK — 93TO WCHOJIB30BAHHE CHCTEMBI
(bpOHTANBHBIX KPATKOBPEMEHHBIX HKCIIEPUMEHTOB M JabOpaTOpHBIX padoT,
KOTOpBIE€ B MporpaMme 1o (pu3ruke 00bEAUHEHBI B OOUIUNA CIIUCOK YYEHUUYECKUX
IpakTHUeCcKux paboT. Begenenue B ykazaHHOM nepeyHe 1a00paTOpHBIX padoT,
NPOBOJAMMBIX I KOHTPOJS W OIEHKH, OCYLIECTBISICTCS YYaCTHUKAMH
00pa3oBaTEILHOIO TMpollecca MCXOJsd M3 OCOOCHHOCTEH IJIAaHUPOBAHUS W
ocHalleHus KkabuHera Qusuku. Ilpm »TOM oOOecneunBaeTcs OBJIAICHUE
00y4aroIMMHUCS YMEHUSIMHU MPOBOJUTH KOCBEHHBIE M3MEPEHHsI, UCCIICOBAHUS
3aBUCHUMOCTEH (M3MYECKUX BEJIMYMH M TOCTAHOBKY OIBITOB IO TPOBEPKE
MPEIOKEHHBIX TUTIOTE3.

Bonpiioe BHUMaHHE YAENAETCS PEIICHUI0 PACUYETHBIX W KaueCTBEHHBIX
3agad. [Ipu 3TOM U1 pacu€THRIX 3a]a4 IPUOPUTETOM SIBIISIOTCS 3a7a4H C SIBHO
3aJaHHOU (PM3UUYECKOI MOEIBIO, TTO3BOJISIONINE TPUMEHSTh H3yUYE€HHBIC 3aKOHBI
¥ 3aKOHOMEPHOCTH KaK U3 OJHOTO pasjiena Kypca, Tak U HHTETPUPYS 3HAHUS U3
pa3HBIX pa3aenoB. s Ka4eCTBEHHBIX 3a7a4 MPUOPUTETOM SIBIISTFOTCS 3aJaHUS Ha
OOBSICHEHHE MPOTEKaHUS (PU3UYECKUX SBICHUN M MPOIIECCOB B OKPYKAIOIICH
XKU3HH, TpeOyromue BbIOOpa (PU3MUECKON MOJEHH [Jisl CUTYallMH MPaKTHKO-
OpPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpedoBanusimu DPI'OC COO k wmarepuansbHO-
TEXHUUYECKOMY OOECIICUeHUI0 Y4YeOHOTO TMpolecca 0a30BbIM ypOBEHb Kypca
(GU3MKM Ha YpOBHE CPEIHETrO OOIIero 0Opa3oBaHMs JIODKEH H3ydaThCsi B
YCIIOBUSIX MPEIMETHOTO KabuHeTa (GU3WKH WM B YCIOBUSX WHTETPUPOBAHHOTO
KaOWHeTa MPEIMETOB EeCTECTBEHHO-HAyyHOro uukia. B kaOunere Qu3uku
JOJKHO OBITh HEOO0XO0auMOE J1abopaTopHOE O0O0PYJOBaHUE JI BBINOJHEHUS
yKa3aHHbIX B MporpaMMe Mo (pu3MKe YYEHHYECKHUX MPAKTHUECKUX paboT u
JEMOHCTPALIMOHHOE 000pYA0BAHHE.

JleMoHCTpallMOHHOE 000pyJ0BaHUE (OPMHUPYETCSI B COOTBETCTBUHU C
OPUHIIAIIOM MHHHMMAJIbHOW JOCTAaTOYHOCTH U OOECIeYrMBaeT TOCTaHOBKY
MEPEYUCIICHHBIX B TporpamMMme Mo (HU3UKe KIIOYEBBIX JIEMOHCTpAIUN IS
UCCIICIOBAaHMSI W3yYaeMbIX SBJICHMM ¥ TPOIECCOB, OJMIHUPUYECKUX |
(dbyHIaMEHTaIBHBIX 3aKOHOB, NX TEXHUYECKUX MPUMEHEHH.

JlaGopatopHoe 000pyJOBaHUE IS YUYCHHUYECKUX MPAKTUYECKUX PpadoT
dbopMupyeTcss B BUAC TEMAaTHIECKHX KOMIUIEKTOB U 00ECTIeUnBaeTCs B pacuéTe
OHOTO KOMIUJIEKTa Ha JABYX oOydwarommxcsa. TeMaTudeckue KOMIUICKTHI
7a00paTOpHOTO OOOPYIOBAHUS JOKHBI OBITH MOCTPOEHBI Ha KOMIUIEKCHOM
UCTIOJIb30BaHUHU aHAJIOTOBBIX M MU(PPOBBIX MTPUOOPOB, a TaKKe KOMIBIOTEPHBIX
U3MEpPUTENBbHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOpPATOPUH.

OCHOBHBIMM LEJIIMHU U3y4Y€HUSI PU3UKHU B 001IEM 00pPa30BAHUU SBIISIFOTCS:



dbopMUpOBaHHE MHTEpECa W CTPEMJICHHS OOYYarolMXCs K HAyIHOMY
U3YYCHHUIO TIPUPOJIbI, PA3BUTHE MX WHTCIUICKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEM;

pa3BUTHE TPEACTABICHUH O HAYYHOM METOJC TIO3HAHHS U
(hOpMUPOBaHHWE HCCIICIOBATEIILCKOTO OTHOIICHUS K OKPYXKAIOUUM
SIBJICHUSM,

(dbopMUpOBaHWE HAYYHOTO MHPOBO33PCHHS KaK pe3yjibTaTa H3YUCHHS
OCHOB CTPOCHHSI MaTepUH B (PyHTaMECHTAIBHBIX 3aKOHOB (DH3HUKHU;
dbopMUpPOBaHWE YMCHHH OOBSICHITH SBJICHHS C HCIIOJIH30BAaHHEM
(bU3HYCCKUX 3HAHWHA U HAYYHBIX JIOKA3aTCIbCTB;

(hopMUpOBaHHE MPEACTABICHUN O pOJIM (PU3UKK TSI Pa3BUTHS APYTHUX
CCTECTBCHHBIX HAYK, TEXHUKU M TEXHOJIOTHH.

JloCTIbKEHHE 3TUX IeJIei 00eCIIeYnBaeTCsl PEIICHHEM CIICIYIONNX 3a/1a4 B
nporiecce u3yueHus Kypca GU3NKA Ha YPOBHE CPEITHETO OOIIEro 0Opa3oBaHHUS:

NpUOOpETEeHUE  CUCTEMbl  3HaHUM 00  oOmmx  (U3NYECKUX
3aKOHOMEPHOCTSIX,  3aKOHAax, TEOpHSAX,  BKJIOYas  MEXaHUKY,
MOJIEKYJIApHYIO (DU3UKY, DJIEKTPOAMHAMHUKY, KBAHTOBYIO (HU3UKY U
AIIEMEHTBI aCTPOPU3UKH;

dbopMuUpOBaHUE YMEHUW TPUMEHSIThH TEOPETUUECKUE 3HAHMUS s
oObsicHEHUs (UBUYECKUX SBJICHUW B MPUPOAEC U [JIsl TNPUHITHUS
MPAKTUYECKUX PEIICHUI B MOBCEIHEBHOMW KU3HH;

OCBOCHHUE CMOCOOOB pEIICHUS] Pa3IMYHBIX 3ajlad C SIBHO 3aJaHHOMU
(bu3nUecKoil MOJENbI0, 3aJad, MOJAPAa3yMEBAIOIIMX CAMOCTOSTEIbHOE
co3/laHue (PU3NUECKON MOJEIH, aJICKBATHOU YCIOBUAM 3a]1a4u;
NOHMMaHUe (PU3UYECKUX OCHOB U MPUHIUIIOB JEUCTBUS TEXHUUYECKUX
YCTPOMCTB U  TEXHOJOTHMUECKHUX TMPOIECCOB, HUX BIMUSHUSA Ha
OKPY’KAIOIIYIO CpENy;

OBJIaJICHUE METOJIaMH CaMOCTOSATEJIBHOTO TIJIAHUPOBAHUS U TIPOBEACHUS
(bU3MYECKUX HKCIEPUMEHTOB, aHAIN3a U UHTEpHpeTaiuu nHGOpMaInH,
OTPEENICHHS TOCTOBEPHOCTHU MOIYYEHHOTO Pe3yJIbTaTa;

CO3JaHue YCIIOBHI TUTSt pa3BUTHUS yYMEHUM MIPOEKTHO-
MCCIIEIOBATENIbCKOM, TBOPUECKOM JIESITEILHOCTH.

Ha wusyuenue ¢usuku (0a30BbIi ypOBEHb) Ha YpPOBHE CPEIHEr0o OOILEro
oOpazoBanus orBoautcs 136 dacos: B 10 knacce — 68 yacoB (2 yaca B HEZIEIIO),
B 11 knacce — 68 yacoB (2 yaca B HEZIEINIO).

[Ipennaraempiii B mporpamme 1o (u3MKe MepedeHb J1abopaTOpHBIX U
NPAKTHUECKUX padOT SBISIETCS PEKOMEHIOBAaHHBIM, YYHUTENb JAETacT BHIOOD
npoBeJeHUsT Ja00paTOPHBIX pabOT W OMBITOB C YYETOM WHIMBUAYATHHBIX
O0COOEHHOCTEHN 00yJaroUuXCsl.



COAEPKXAHUE OBYUYEHUA
10 KIIACC

Paznea 1. ®usuka 1 MeTOAbI HAYYHOI'0 NO3HAHUA

®dusuka — Hayka o npupoxae. Hayunele MeTOABI MO3HAHUS OKPY KAIOIIETO
Mupa. Posp 3kcriepuMeHTa MW TEOPUM B IPOLECCE IO3HAHUA IPUPOJBI.
OKCIIepUMEHT B (PU3HKE.

MonenupoBanue (pU3NUECKUX ABJICHUN U ITpolieccoB. HayuHble rUIOTE3BI.
dusznveckue 3aK0HbI U TEOPUH. [ paHUIIbI TIPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Ponb 1 mecto pusuku B GOpMUPOBAHUU COBPEMEHHOW HAYYHOU KapTHHBI
MHPA, B IPAKTUYECKOU IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble U IU(PPOBBIE H3MEPUTENbHBIE NPHUOOPHI, KOMIBIOTEPHBIE
JATYUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe aBmxeHre. OTHOCUTEIBHOCTh MEXaHUYECKOTO JBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemerienne, CKOpPOCTh (CpeaHss] CKOPOCTh, MTHOBEHHAsi CKOPOCTh) U
YCKOpPEHHE MaTepHUabHOM TOYKH, UX MPOEKIMH Ha OCU CHUCTEMBI KOOPJIUHAT.
Clio)keHue NnepeMenICHUN U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOpPEHHOE MPSMOJIMHENHOEe ABWkeHue. ['paduku
3aBUCUMOCTH KOOpPAMHAT, CKOPOCTH, YCKOPEHHUS, IyTH U TEpEeMEIICHUS
MaTepHalIbHOW TOYKH OT BPEMEHHU.

CBoOoaHOE nazieHre. Y CKOpeHre CBOOOIHOTO MaieHUSI.

KpuBonmueitHoe nBukeHWe. JIBM)KEHHE MaTEepUaJbHOM TOYKH 11O
OKPYHOCTH C TIOCTOSHHOM MO MOIYJI CKOPOCThIO. YTIIOBasi CKOPOCTb,
JauHelHas ckopocTh. llepumon u wacrota oOpameHus. LleHTpocTpeMHUTENbHOE
YCKOpEHHE.

TexHuueckue yCTpOCTBA W MPAKTHUYECKOE MPUMEHEHHUE: CIHJIOMETD,
JBUKEHUE CHAPSA0B, LIETTHbIE M pEMEHHBIE TIEpEIayuu.

Jlemoncmpayuu

Mopnenb cucTemMbl 0TCUETa, MILTIOCTPALUS KHHEMAaTUYECKUX XapaKTEPUCTUK
JIBYDKCHUS.

[IpeoOpa3zoBaHue IBUKEHUI C UCTIOJIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tagenue Ten B BO3AyXE U B pa3pe’KEHHOM IPOCTPAHCTBE.

HabGntogenue nBxkeHHsl Tejaa, OpPOLIEHHOTO MOJ YIJIOM K TOPU30HTY U
TOPU30HTAJIBHO.

N3mepeHne yckopeHusi CBOOOTHOTO MaieHHUs.

HamnpaBneHnue ckopoCTH pH IBHIKEHHUH 110 OKPYKHOCTH.

Yyuenuueckuii sxcnepumenm, 1abopamopusie pabonul

N3yuyeHnue HepaBHOMEPHOTO JABMXKEHUS C LIETIBIO ONPEIeTICHUSI MTHOBEHHOU
CKOPOCTH.

HccnenoBanrie COOTHOILICHUS MEXIY NYTSIMH, MPOMIECHHBIMH TEJIOM 32
NOCJIEIOBATEIbHbIE PABHBIE MPOMEXKYTKH BPEMEHH NPU PaBHOYCKOPEHHOM
JIBUKEHUHU C HAYAJIbHOM CKOPOCTHIO, PABHON HYIIIO.

N3ydyeHne NBMKEHUS LIapUKa B BA3KOU KUIKOCTH.

N3yuenue ABMKEHUS Tena, OPOLIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka



[IpyHmmn  otHocurenbHOCcTH ['amunes. Ilepeeii  3akoH  Hprorona.
HNHepunanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunnun cynepno3unuu cui. Bropoit 3akod HeroToHa
JUIS MaTEpUAIIbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MatepuaabHbIX TOYEK.

3akoH BcemupHoro Ttsarotenus. Cuma Tsbkectu. llepBas kocmuueckas
CKOPOCTb.

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

Tpenue. Bunbl Tpenust (IOKos, CKOJbKeHHs, kadeHus). Cuia TpeHws.
Cyxoe Tpenue. Cuma TpeHus: CKOJIBKEHUA U cujia TpeHus nokos. Koadgdumuent
TpeHus. Cria ConpoTUBIEHUS IPH JIBHKEHUHU TEJa B )KMIKOCTH WJIU Tas3e.

[TocTynarensHOE M BpalllaTeIbHOE IBH)KEHHE a0COJIFOTHO TBEPAOrO Tea.

MOMEHT CHJIbI OTHOCUTENBHO OCH BpamieHus. Iliewo cuibl. YcmoBus
paBHOBECUSA TBEPAOIO TENA.

TexHUYecKue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: MOJAIIUITHUKH,
JBUKEHUE UCKYCCTBEHHBIX CITyTHHUKOB.

Jlemoncmpayuu

SIBnenue nHepUUH.

CpaBHeHHME MacC B3aUMOJICMCTBYIOIINX TEJL.

Bropoi 3akoH HeroToHa.

N3mepenne cuil.

CoxeHune CHIL.

3aBUCUMOCTB CHJIBI YIIPYTOCTHU OT JiehopMaruu.

HeBecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U MAJCHUH.

CpaBHEHHE CUJI TPEHUS MTOKOS, KAUEHUS U CKOJIbKEHUS.

YcnoBus paBHOBECHS TBEPAOIO Tena. Buasl paBHOBeCHS.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbomul

N3yuenue ABMKeHUs OpyCcKa 1Mo HAKJIOHHOW MJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH CUJT YIPYTOCTH, BO3HUKAIOUIUX B MPYXKUHE U
pE3UHOBOM 00pa3Iie, OT ux aedopMariui.

HccnenoBanne ycaoBUM pPaBHOBECHS TBEPAOTO TeEla, WMEIOIIETO OCh
BpalICHUS.

Tema 3. 3akoHbl coXpaneHus 6 MexaHukKe

NMiynbc MarepuaabHOM TOYKHM (T€a), CUCTEMbI MAaTE€pUATBbHBIX TOYEK.
NMmysibe cuiibl M1 U3BMEHEHHUE UMITYJIbCA Teld. 3AaKOH COXPAHEHMS HMMITYJIbCA.
PeakTuBHOE nBHKEHUE.

PaboTa cuiibl. MOUTHOCTD CHJIBI.

Kunernueckass sHeprusi MarepuaibHOM Touku. Teopema 00 HM3MEHEHUU
KUHETHUYECKOU SHEPTUMU.

[ToTenmanbHas SHEPTHUs. [ToTennmanbHas SHEpPrus yIpyro
nedopMupoBaHHOM TIpykuHbI. [loTeHumanbHas dSHeprus Tena  BOJIU3H
MTOBEPXHOCTH 3€MJIH.

[loTennmanbHple W HEMOTEHIMaNbHble  cuibl. CBsA3b  pabOTHI
HEMOTEHIMAIbHBIX CHJI C U3MEHEHHEM MEXaHWYECKOW SHEPIrUU CHUCTEMBI TE.
3aKOH COXpaHEHUs] MEXAaHUYECKOU SHEPTHH.

VYrpyrue u Heynpyrue CTOIKHOBEHUS.

TexHruecKue yCTpOUCTBA U MPAKTUUECKOE MPUMEHEHUE: BOJAOMET, KOMED,
NPY>KUHHBIN MUCTOJET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE IBU)KECHHUE.

[lepexoq NOTEeHIUATBLHON SHEPTrUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, n1abopamopmusie pabomul



N3ydenne aGCOMOTHO HEYIPYToro yaapa ¢ MOMOIIBIO0 BYX OJMHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanue cBsi3u pabOTHI CHIIBI C U3MEHEHUEM MEXaHUYECKOUW dSHEPTruu
TeJa Ha PUMEPE PACTIKEHUSI PE3UHOBOIO KIyTa.

Pasznea 3. MosekyasipHas (pu3uka 4 TEPMOAUHAMUKA

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOT meopuu

OCHOBHBIE MTOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKON TEOPUH U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBmwxenue. Juddysus. XapakTep ABIKEHUS H
B3aMMOJICHCTBUS YaCTHUIl BewlecTBa. Monenu CTpoeHus rasoB, KUIAKOCTEU H
TBEPJBIX TEN U OOBSICHEHUE CBOMCTB BELIECTBA HA OCHOBE 3TUX Mojelield. Macca
1 pazMmepsl Mosekysl. KonndecTBo Bemectsa. [locTtosinaas Asoranpo.

Temnmosoe paBHOBecue. Temmneparypa u e€ usmepenue. lllkana remmeparyp
Llenbcus.

Mopens wmpeanpHOro rasa. (OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-
KMHETHYECKOW TEOpUHU HJICATbHOTO raza. AOCOJIOTHAsI TeMIlepaTypa Kak Mepa
CpelHEel KMHETHMYECKOW PHEpruy TEIUIOBOrO ABMXKEHHUS 4dacTull raza. lllkana
temneparyp KeneBuHa. ['azoBble 3akoHbl. YpaBHeHue MenaeneeBa—
Knaneripona. 3akon JlansToHa. M30nponeccsl B UACaIbHOM Ta3e ¢ MOCTOSTHHBIM
KOJIMYECTBOM  BellecTBa. ['paduueckoe MpeCTaBICHUE HU30IPOLIECCOB:
U30TepMa, U30X0pa, n3odapa.

TexHUYecKue YCTpONCTBa M MPAKTHUYECKOE IPUMEHEHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OneITHI, OKa3bIBAIOLIME AMCKPETHOE CTPOCHHE BellecTBa, (hoTorpaduu
MOJIEKYJI OpTaHUYECKUX COECTMHEHUN.

OnbIThl 10 U PYy3UHN )KUIKOCTEH U ra3oB.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onbita llTepHa.

OnbITHI, JOKa3bIBAIOIIHE CYILIECTBOBAHHE MEXMOJIEKYJIIPHOTO
B3aUMOJICUCTBHUS.

Monens, niutocTpupyomias Ipupoay AaBICHUS Ta3a Ha CTEHKU COCY/a.

OnpIThl, WUTIOCTPUPYIOIIME YPAaBHEHHE COCTOSIHHMS WIEaIbHOIO rasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul

Omnpenenenue Macchbl BO3yXa B KIACCHOW KOMHATE HA OCHOBE U3MEpPEHUN
00BbEMa KOMHATBI, IaBJICHUS U TEMIIEPaTypbl BO3AyXa B HEH.

HccnenoBanre  3aBUCMMOCTHM  MEXIy  [apaMeTpaMu  COCTOSIHUSA
pa3peKeHHOro rasa.

Tema 2. Ocnosvl mepmoouHamMuKu

TepMmoannamuueckas cucremMa. BHyTpeHHsIs1 SHEprus TEpMOAUHAMUYECKON
CUCTEMBI U c1TOcOOBI €€ n3meHeHus. KonuuecTBo TernoTel 1 paboTta. BHyTpeHHss
SHEPrus  OJHOATOMHOTO  HWJealdbHOro  rasza. Buael  Teronepenayu:
TEIJIONPOBOAHOCTh, KOHBEKLIUS, U3 TyUeHHUE. Y AesbHas TEMI0EMKOCTh BEILIECTRA.
KonuuecTBoO TEMIO0THI pH TEILIONEepeaaye.

[Tonarue 06 amgmabaTHOM mpouecce. IlepBblii 3aKOH TEPMOAMHAMUKHU.
[IpumeHeHue nepBoro 3akoHa TEPMOJMHAMUKHU K M3ompoleccam. ['papudeckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHamMuku. HeoOpatumMocTh IPOLIECCOB B IPUPOIE.

TennoBble  MamuHbl. [IpUHOWNOBI  OEUCTBUS — TEIUIOBBIX  MAIIWH.
[IpeoOpazoBanusi PHEPTUM B TEIUIOBBIX MaiuHax. KoadduimeHT mone3noro
nevictBus TerioBoil mamuHbl. [ukn KapHo u ero xkosd@uimeHT mosjae3Horo
JEeHCTBUS. DKOJIOTHYECKUE TPOOIEMBI TEIIIOIHEPTETUKHY.



TexHuyeckrue yCTpPOCTBA W MPAKTUYECKOE MPUMEHEHHUE: JBUTATEIb
BHYTPEHHETO CrOpaHusi, ObITOBON XOJOAWIbHUK, KOHAUIIUOHED.

Jlemoncmpayuu

N3MeHeHre BHYTPEHHEN PHEPruu Teja MPU COBEPUICHUU PAOOTHI: BBUIET
npoOKKM W3 OYTHUIKK TIOJA NEWCTBHEM C)KAaTOTO BO3/AyXa, HarpeBaHue s(dupa B
JaTYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3meHeHne BHYTpEHHEN SHEPTUU (TEMIIEpATyphl) Tella IPH TEIIoNnepeaaye.

OneIT mo aauabaTHOMYy PACIHIMPEHHUIO BO3AyXa (OMBIT C BO3QYIIHBIM
OTHUBOM).

Monenn mapoBoil TypOWHBI, JBHWTraTels BHYTPEHHETO CrOpaHUS,
PEaKTUBHOIO JIBUTATEIS.

Yuenuueckuii s3xcnepumenm, nabopamopmuvie pabomul

N3mepeHne yaenbHOu TENI0EMKOCTH.

Tema 3. Aepecamnwie cocmoanusn eeuwyecmea. Pazoswvie nepexoonl

[TapooOpazoBanue u koHaeHcanus. Mcrnapenue u kuneHue. AOCONOTHAS U
OTHOCHUTEJIbHASI BJIAXKHOCTH BO3Ayxa. HacwlllleHHBIM map. YaenbHas TEmIoTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUSI OT JIaBJICHMUSI.

TBépnoe Tteno. Kpucrainmumueckue u amopgHble Tena. AHU30TPONUs
CBOMCTB KpucTauioB. Kuakue Kpuctamibl. (COBpPEMEHHBIE MaTEpPHAIBI.
[InaBneHue u KpucTaJIu3anus. Y iejapHas Teriora miasieHus. Cyonumanms.

VYpaBHeHUE TEMIOBOTO OajiaHca.

TexHuyeckue yCTpPOMCTBA M NPAKTUUECKOE MPUMEHEHUE: THUTPOMETP U
MICUXPOMETP, KAJOPUMETP, TEXHOJIOTUHU MOJTYUYEHHUS] COBPEMEHHBIX MaTEpHUAaJiOB,
B TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUHU.

Jlemoncmpayuu

CBOMCTBA HACBIIICHHBIX TapOB.

Kunenuve npu nmoHW>KEHHOM JIaBJICHUU.

CniocoObl U3MEPEHUS BIAXKHOCTH.

HaOnronenue HarpeBaHus U IUIABJICHUS! KPUCTALTMYECKOTO BEIECTBRA.

JleMoHCTpanusi KpUCTaIOB.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabomul

N3mepenre 0THOCUTEILHON BIIaXKHOCTU BO3AYyXa.

Paznen 4. JaekrpoauHamMuka

Tema 1. Inekmpocmamuxa

OJIeKTpU3alMs TeJl. JNEKTpUYECKUM 3apsan. JIBa BHIOa SIIEKTPUYECKHUX
3apsnoB. [IpOBOIHMKM, OUANEKTPUKU U TMOIMYNPOBOJHUKH. 3aKOH COXPAHEHUS
AIEKTPUYECKOTO 3apsa.

B3anmopneiictBue 3apsanoB. 3akoH Kynona. TodeuHbId 3IEKTPUYECKUI
3apsa. Dnekrpudeckoe noje. Hanpssk€HHocTh anekTpudeckoro noss. [Ipunuun
CYIEPIO3ULIAU DJICKTPUUECKUX MOJIEN. JINHUM HANPSIKEHHOCTHU JJIEKTPUUYECKOTO
TOJISL.

Pabora cunm anexkrpocratnueckoro moss.  [lotenmuman. PasHocTh
NOTEHUUAIOB. [IpOBOOHUMKM W JUANEKTPUKU B BJIEKTPOCTATUYECKOM IIOJIE.
JndiiexTpruyeckas IpOHULIAEMOCTb.

DJEKTPOEMKOCTb. Konpencarop. DIIEKTPOEMKOCTD IIJIOCKOTO
KOHJIEHCATOpa. DHEPTHUsl 3apsHKEHHOr0 KOHAEHCAaTopa.

TexHnueckue yCTpOWCTBA U IIPAKTUYECKOE IPUMEHEHHUE: DIJIEKTPOCKOIL,
AIEKTPOMETP, DJIEKTPOCTATUYECKasl 3allliTa, 3a3€MJICHUE JIIEKTPOIPUOOPOB,
KOHJICHCATOP, KOMUPOBAJIBHBIN allapar, CTPYUHBIN IIPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U MPUHLMII IE€UCTBUSA DJIEKTPOMETPA.

B3aumopencTBre HaIEKTPU30BaHHBIX TEJ.



DNEKTPUUECKOE MOJIE 3aPSKEHHBIX TEN.

[IpoBOAHUKH B DJIEKTPOCTATUIECKOM IIOJIE.

DneKkTpocTaTuuecKas 3amuTa.

JIMPNEKTPUKY B 3JIEKTPOCTATUYECKOM IOJIE.

3aBUCUMOCTh 3JEKTPOEMKOCTH IUIOCKOTO KOHJEHCAaTOpa OT IUIOIIAIN
IIJJACTHH, PACCTOSHUAS MEXAY HUMH U JUJICKTPUYECKON MPOHULIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

Yuenuueckuii saxcnepumenm, nabopamopmuvie padomul

N3mepenne 3neKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 3n1ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DONEeKTpUYECKUd TOK. YCIOBHS CYIIECTBOBAHMS 3JIEKTPUYECKOrO TOKA.
Hcrounnku Toka. Cuna Toka. [IocTosSHHBIN TOK.

Hanpsoxenue. 3akon OMa Ju1sl yyacTKa LETH.

DNEKTPUYECKOE CONMPOTUBIIEHUE. YEIbHOE CONPOTHBICHUE BELIECTBA.
[TocnenoBaTenpHOE, TAPALIENBHOE, CMEIIAHHOE COCIMHEHUE TIPOBOTHUKOB.

Pabora »nektpuueckoro Ttoka. 3akoH Jxoyns—Jlenma. MomHOCTb
AIEKTPUYECKOTO TOKA.

DJIEKTPOIBMKYIIAsI CUJIa U BHYTPEHHEE CONPOTUBIICHUE MCTOYHUKA TOKA.
3akoH Owma i1 TOJNHOM (3aMKHYTOM) siekTpuueckord 1enu. Koportkoe
3aMBIKaHHE.

OJIEKTpOHHAasA  MPOBOAUMOCTH  TBEPABIX  METALIOB.  3aBUCUMOCTh
CONPOTHUBIJIEHUS METAIJIOB OT TeMIlepaTypbl. CBEpXIPOBOINMOCTb.

DJIEKTPUYECKHUM TOK B Bakyyme. CBOMCTBA IIEKTPOHHBIX TyYKOB.

[TonynpoBoguuku.  CoOCTBEHHass W IpUMECHass  MPOBOJAMMOCTH
NOJIyIpOBOJHUKOB. CBoiicTBa p—N-nepexoa. [1omynpoBoJHUKOBBIE TPUOOPHI.

DJIEKTPUYECKHI TOK B PpAacTBOpax H  paciulaBaXx dJIEKTPOJUTOB.
DIEKTPOIUTHYECKAs JUCCOUUALNS. DIEKTPOIIH3.

DJIEKTPUUECKH TOK B razax. CaMOCTOSITEIbHBIA U HECAMOCTOSTEIbHBIN
pazpsa. Monnus. [1nazma.

TexHuyeckue yCTpOWCTBA M MPAKTUYECKOE IPHUMEHEHUE: aMIIEPMETD,
BOJITMETpP, PEOCTaT, HCTOYHUKH TOKA, 3IIEKTPOHArpEeBaTENbHbIE NPUOOPHI,
AIEKTPOOCBETUTEIbHBIE MPUOOPHI, TEPMOMETP COMPOTUBICHUS, BaKyyMHBIM
JIMOJ1, TEPMUCTOPBI U (POTOPE3UCTOPHI, MOTYTIPOBOTHUKOBBINA N0/, TAIbBAHUKA.

Jlemoncmpayuu

W3mepeHne CUiTbl TOKa U HaIIPSKEHMUS.

3aBUCUMOCTh CONPOTUBIICHUS IWIMHIPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEYEHHSI M MaTepuana.

CMemaHHOe COeTMHEHNE ITPOBOHUKOB.

[Ipsmoe wu3MepeHHne >IEKTPOABMXKYIICH cuibl. KopoTkoe 3aMblkaHue
raJlbBAHMYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIIEHUS.

3aBUCHUMOCTb CONIPOTHUBJIEHUSI METAJLUIOB OT TEMITEPATYPBI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

HckpoBoii pa3psil v MPOBOAUMOCTD BO3/1yXa.

ODHOCTOPOHHSISI IPOBOIUMOCTD AHOJIA.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbomul

N3ydeHne cMEmaHHOr0 COEIMHEHUS PE3UCTOPOB.

N3mepeHne aneKTpOABMKYIIEH CHIIBI ICTOYHUKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBJIEHUS.

HaGmronenue amexTposusa.

MexnpeaMeTHbie CBA3H

N3yuenue kypca pusuku 6azoBoro ypoBHs B 10 ki1acce ocylIecTBIsSETCS €
YYETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBS3€d C KypcaMH MAaTEMaTUKH,
OMONOruM, XMMHH, Teorpaduu U TEXHOJIOTUU.



Meorcnpeomemnvie nonsimusi, CBI3aHHbIE C U3YYEHUEM METOJ0B HAYYHOT'O
MO3HAHMS: SBJIEHUE, HAy4HbIN (pakT, rumote3a, Gusuueckas BETUUYMHA, 3aKOH,
TeOpHsl, HAOMIOAEHUE, SKCIEPUMEHT, MOJEIHPOBAHNE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHMM, JUHEWHAs (QYHKIIHS,
napaboia, runep0osia, ux rpaQuKu U CBONCTBA, TPUTOHOMETPHUECKUE (QYHKITUH:
CUHYC, KOCHHYC, TAaHI€HC, KOTAaHI€HC, OCHOBHO€ TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPHI U UX MPOEKIUU Ha OCU KOOPAUHAT, CIIOKEHHUE BEKTOPOB.

Buonozus: Mmexannueckoe IBMKEHUE B )KUBOH mpupoze, nuddysus, ocMoc,
TEIJI000MEH JKHUBBIX OPraHU3MOB (BU/IbI TEIIONEPENAYH, TEIUIOBOE PABHOBECHE),
ANEKTPUYECKUE SBJICHUS B )KUBOU IPUPOJIE.

Xumus: TACKPETHOE CTPOCHHUE BEILECTBA, CTPOCHUE ATOMOB M MOJEKYII,
MOJIb BENIECTBA, MOJISIPHASI Macca, TEMJIOBBIE CBOMCTBA TBEPIBIX TEN, JKUAKOCTEN
Y Ta30B, DJIEKTPUUECKUE CBOMCTBA METAJUIOB, AJIEKTPOJIUTUYECKAs JUCCOLUALINS,
rajbBaHUKA.

l'eocpaghus: BnaxXHOCTh BO3/1yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonozeus.: npeoOpa3oBaHUE JIBHKEHHM C MCIIOIb30BAHUEM MEXAHU3MOB,
Y4ET TPEHUS B TEXHUKE, MOAIIMIIHUKH, HCIIOIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbCa B TEXHUKE (pakeTa, BOAOMET W APYrHE), JBUTATENIb BHYTPEHHEIrO
cropaHusi, ImapoBasi TypOMHAa, OBITOBOM XOJOJWJIBHUK, KOHIUIMOHED,
TEXHOJIOTUH  IIOJIYYEHHsS] COBPEMEHHBIX MATEPHAIOB, B TOM  YHCIE
HAaHOMATEPHUAJIOB, U HAHOTEXHOJIOTHH, dJIEKTPOCTATHYECKAs 3AIINTA, 3a3€MJICHHUE
AIEKTPONPUOOPOB, KCEPOKC, CTPYWHBIM MPUHTEP, HSJIEKTPOHArpeBaTEIbHBIC
pUOOPBI, ANEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBAHUKA.

11 KVIACC

Paznen 4. JaekrpoauHamMuKa

Tema 3. Macnummnoe none. I1eKmpomMazHUmMHAA UHOYKYUA

[ToctostHHBIE ~ MarHUTHL. B3auMOAECHCTBUME TOCTOSIHHBIX  MAarHUTOB.
MarnutHoe mone. Bektop MarHuTtHOM MHAyKuMH. [IpuHIMI cynepnosuunu
MAarHATHBIX NOJIEW. JIMHMM MarHUTHOM MHAYKUWH. KapTMHA NTMHUN MarHUTHOU
MHIYKIWAH MOJISI TOCTOSIHHBIX MarHUTOB.

MarautHOoe mOJie NPOBOAHMKA € TOKOM. KapTuHa IHMHUNA WHAYKIUU
MAarHUTHOTO MOJs JJIMHHOTO MPSIMOTO MPOBOJHUKA W 3aMKHYTOTO KOJBIIEBOTO
MPOBOJIHHMKA, KaTyIIKH ¢ TOKOM. OnbIT OpcTena. BzanmoaencTue NpoBOIHUKOB
C TOKOM.

Cuna Amnepa, €€ MOJlyJib U HaIIPaBJICHUE.

Cuna Jlopenmna, €€ MOIynb W HampaBieHHUE. J[BUKEHHE 3apsiKEHHOU
YaCTHUIIbl B OJJHOPOJTHOM MarHUTHOM MoJjie. PaGota cuibl Jlopenria.

SIBiieHue DJIEKTPOMAarHUTHOM WHAYKUMU. [loTOK BekTOpa MarHUTHOM
MHOYKUAHW. OJEKTPOABMKYILIAS CHUJIAa HHIYKUMH. 3aKOH 3JEKTPOMArHUTHOU
nHaykunu Papanes.

BuxpeBoe snekTpuyeckoe moje. DICKTPOABMKYILAS CHiIa WHAYKIHUU B
MIPOBOJIHUKE, IBUAKYIIEMCS TTOCTYIATENBHO B OJJHOPOJHOM MAarHUTHOM MOJIE.

ITpasuno Jlenua.

NHayKTUBHOCTh. SIBJIE€HHE CAMOMHIYKIMU. OJCKTPOABIKYILAS CHIA
CaMOMHAYKIIHH.

DHEeprus MarHuTHOTO TOJISl KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHn4eckre YCTpPOWCTBA MU MPAKTUYECKOE MPUMEHEHHE: TOCTOSHHBIC
MAarHUThI, 3JEKTPOMArHUTHI, JJIEKTPOJBUTATENb, YCKOPUTEIN 3JIEMEHTapPHBIX
YaCTHI], UHIYKIIMOHHAS TI€Yb.

Jlemoncmpayuu



OmneiT Opcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIuHUY MHAYKIIMY MarHUTHOT'O MOJIA.

B3anmonencTBre 1ByX IPOBOJHUKOB C TOKOM.

Cunia Ammnepa.

JerictBue cuibl JIopeHa Ha MOHBI SJIEKTPOJIUTA.

SIBneHuE 3NIEKTPOMAarHUTHOW UHYKLHUU.

[IpaBuiio Jlenna.

3aBUCUMOCTB JIEKTPOABUKYILEN CUIIbI MHAYKIUU OT CKOPOCTH U3MEHEHUS
MarHUTHOrO MOTOKA.

SIBneHue CaMOMHIYKIIHH.

Yuenuueckuu sxcnepumenm, nabopamopnvie pabomsi

W3yyeHne MarHuTHOTO MOJISl KATYyIIKH C TOKOM.

HccnenoBanue NeMCTBHS MOCTOSSTHHOTO MarHUTA Ha PaMKYy C TOKOM.

HccnenoBanue sIBACHUS 3JIEKTPOMAarHUTHOW UHTYKIUU.

Paszgeu S. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpPOMAZHUMHbLE KONEOAHUSA

KonebarenbHas cucrema. CBoOOAHBIE MEXaHUYECKHME KOjeOaHHUS.
["apmonnyeckue konebanus. Ilepuon, yactora, aMmmautyna u asa KoaeOaHHil.
[IpyXMHHBIN MasATHUK. MaTeMaTUYECKUI MAasTHUK. Y paBHEHNE TAPMOHUYECKHUX
koJiebanuid. [IpeBpaiiienre HEpPrun Mpyu rapMOHUYECKUX KOJICOaHUSIX.

Konebarenbubiii koHTYp. CBOOOJHBIE 3JEKTPOMArHUTHBIC KOJICOaHUS B
UJCAIbHOM KOJIEOATEIbHOM KOHTYpe. AHAIOTUs MEXAY MEXaHWYECKHUMH H
AIEKTPOMArHUTHBIMU KojeOanusimu. @opmyna TomcoHa. 3aKOH COXpaHEHHUS
HHEPrUU B UJEATBHOM KOJIEOATEIHbHOM KOHTYDE.

[IpencraBnenrie 0  3aryxalommx  kKoyieOaHusX.  BbIHYyXIeHHBbIE
MexaHu4eckue KojeOaHus. Pe3oHaHc. BbIHYXIEHHbIE 3JIEKTPOMAarHUTHBIE
KOJIeOaHMUSI.

[lepemennsblii TOK. CHHYCOMZANBHBIM IEPEMEHHBIM TOK. MOIIHOCTH
NEPEMEHHOr0 TOKa. AMIUIMTYJIHOE M JACHCTBYIOLIEE 3HAYEHUE CUJIbl TOKA H
HaIpsHKEHUS.

Tpanchopmarop. [IponszBoacTBO, epeaaya v MOTPeOICHUE IEKTPUIECKON
HHEPrur. DKOJIOTMUECKUE PUCKHU TIPU MPOU3BOJCTBE AneKTposHeprun. Kynbrypa
WCIIOJIb30BAHUS AJIEKTPOIHEPTUU B OBCETHEBHOM KU3HHU.

TexHuyeckne yCTpoMCTBA M NMPAKTUYECKOE MPUMEHEHHUE: DIEKTPUUYECKUI
3BOHOK, F€HEPATOP MEPEMEHHOT0 TOKA, TMHUM JIEKTpOIepeiay.

Jlemoncmpayuu

HccnenoBanre mapamMeTpoB KOJI€OATEIbHOM CUCTEMBI (MPYXUHHBIA WU
MaTEeMaTUYECKU MASITHUK).

Halmronenue 3atyxaromux KojaeOaHuH.

HccnenoBanrie CBONCTB BBIHYKJICHHBIX KOJICOAHUM.

HaGmronenue pe3oHanca.

CB0OOOHBIE AIIEKTPOMAarHUTHBIE KOJICOAHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CUJTbI TOKA M HATIPSDKEHUSI OT BPEMEHU ) 1151
AIIEKTPOMArHUTHBIX KOJIEOAHUM.

Pe3onanc mnpu mnociaeaoBaTeIbHOM COEIMHEHUHU PE3UCTOpa, KaTYyUIKU
WHIYKTUBHOCTH M KOHJIEHCATOPA.

Monenb TMHUY 3JIEKTpONepe1ayn.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

HccnenoBanre 3aBUCUMOCTH IEPHOJIA MaJbIX KOJIEOAHUM Tpy3a HA HUTHU OT
JUTMHBI HUTU U MacChl rpy3a.



HccnenoBaHre MEpEMEHHOrO0 TOKa B LENM M3  IOCIEI0BAaTEIbHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHbIE 60JIHbL

Mexanudeckue BOJHBI, yciaoBHs pacnpoctpaHeHus. Ilepuon. Ckopoctb
pacnpocTpaHeHusT W JUIMHA BOJHBL llomepedHble M MPOJOJIbHBIE BOJIHBI.
WuTepdepentus u qudpaxims MEXaHUIECKIX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3ByKa. Beicotra ToHa. TemOp 3ByKa.

ONEeKTPOMAarHUTHBIE BOJIHBI. YCIIOBHUS HW3JIYyYEHHUS DIIEKTPOMAarHUTHBIX
BOJIH. B3anMHas opueHtanus BektopoB E, B, V B 35IeKTpOMarHuTHOU BOJIHE.
CBolicTBa AIIEKTPOMArHUTHBIX BOJIH: OTPaKEHHE, MPETOMIICHHE, MOJISpU3aLus,
nudpakiys, uarepdeperius. CKOpoCTh SMEKTPOMArHUTHBIX BOJIH.

[IIkana 3MeKTpPOMAarHUTHBIX BOJIH. [[pMeHEeHNEe 31eKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeneBUAcHUA. Pannonokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPY KarOIIE Cpeibl.

TexHUYecKue yCTpOMCTBA M NPAKTUYECKOE NPHUMEHEHHUE: MY3bIKaJbHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBasi JUArHOCTUKA B TEXHUKE M MEAMIIMHE, pajap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBU-nieys.

Jlemoncmpayuu

OOpa3oBaHue U paclpOCTPaHEHUE MONEPEYHBIX U IPOJOJIBHBIX BOJIH.

Koneobiromeecs Ten0 Kak HCTOYHHK 3BYKa.

HabGnronenue otpaxeHus: ¥ NpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Habmronenue natephepeHunn U 1uppakini MEXaHUYECKUX BOJIH.

3BYKOBOW pE30HAHC.

Habnrogenue cBA3M I'POMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYIOH U
YacTOTOM KOJIEOAHUIA.

HccnenoBanne  CBOMCTB — JJIEKTPOMATHUTHBIX ~ BOJH:  OTPaKEHHE,
pesioMJIeHUE, MoJspu3auus, Judpakuus, UHTephepeHIIHs.

Tema 3. Onmuka

['eomerpuueckass ontuka. [IpsgmMonMHENHOE pacHpOCTPAHEHUE CBETA B
OJHOPOJIHOM cpene. JIyd cBera. ToUeUHBI HCTOYHUK CBETA.

OTtpakeHue cBeta. 3aKOHBI OTpakeHus cBeTa. [locTpoeHne n3o0pakeHuii B
IIJIOCKOM 3€pKaje.

[IpenomneHue cBeTa. 3akoHBI MpeNOMJICHUS CBeTa. AOCONIOTHBIN
nokasarelb npesomieHus. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHblidl yron
MOJIHOTO BHYTPEHHETO OTPAKEHUS.

Hucnepcus ceera. CnoxHblil coctaB Oenoro cseta. L{Ber.

ColOuparome u pacceuBaromiue JuH3bl. ToHkas muH3a. DokycHOe
pacCTOsIHME M ONTHYECKas cuia TOHKOW JuH3bL. [locTpoeHne m3o0paxkeHuil B
cOOMparoILUX U paccenBaroux JuH3ax. @opMyra TOHKOW JTUH3bL. Y BEJTUYCHHUE,
JlaBaeMOoe€ JIMH30H.

[Ipenensl MPUMEHUMOCTH T€OMETPUYECKOU ONTUKH.

BonnoBass onrtuka. Mutepdepenuus cpera. KorepeHTHblE HCTOYHUKH.
VYcnoBusi HaOMOAEHUS MAaKCUMyMOB M MHUHUMYMOB B HHTep(EepeHLIHOHHOM
KapTUHE OT JIBYX CUH(A3HBIX KOT€PEHTHBIX UCTOUYHUKOB.

Hudpaxuus cBera. dudpaxiyonHas pemérka. YciaoBue HaOIIOACHUS
[JIaBHBIX ~MaKCUMyMOB TIpM MaJ€HUM MOHOXPOMATHMYECKOrO0 CBETa Ha
TU(PAKIIMOHHYIO PEIIETKY.

ITonmsapu3zanus csera.

TexHuueckue yCTpOHMCTBA M NPAKTUYECKOE MPUMEHEHHUE: OYKH, Jyma,
doToanmapar, NPOEKUHUOHHBIN ammapar, MUKPOCKOMN, TEJIECKOI, BOJOKOHHAas
OMNTHKA, TUPPAKIUOHHAS PEIIETKA, MOJISIPOU.

Jlemoncmpayuu



[IpsiMoIMHEHOE pacpOCTpaHEHUE, OTPAKEHHE M IPEIOMIIEHUE CBETA.
OnTtuyeckue mpudOpBHI.

[TonHOEe BHyTpeHHEE OTpakeHHe. Mozellb CBETOBOJA.

HccnenoBanue cBONCTB M300pakKeHU B JIMH3AX.

Moaenn MUKpPOCKOITA, TEJIECKOIIA.

Habmonenue nareppepeHny cBeTa.

Habmonenue nudpakiuu cBeTa.

Halnronenue nucnepcuu cBera.

[Tomy4yenue ciekTpa ¢ MOMOIIbIO TIPU3MBI.

[Tomydenue ciekTpa ¢ TOMOIIbIO TU(PPAKINOHHON PEIIETKH.

Habnronenue noasipu3zalnuy CBeTa.

Yuenuueckuu sxcnepumenm, nabopamophvie pabomoi

W3mepeHue rnokasaTess peaoMIIEHHs CTEKIIA.

HccnenoBanue cBONCTB N300pakKeHUM B JIMH3AX.

HaGmronenue nucnepcuu cBera.

Paznesn 6. OCHOBBI CIeIHAJIBHON TEOPUHM OTHOCUTEILHOCTH

['panuubl  NMPUMEHMMOCTH  KJIACCMYECKOM  MexaHuku. l[locTynatsl
CHEUHUAIBHOW TEOPUH OTHOCHUTEJIIBHOCTH: WHBAPUAHTHOCTH MOJIYJSI CKOPOCTH
CBETA B BaKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEWHA.

OTHOCUTENBHOCTh  OJHOBPEMEHHOCTH.  3aMEIJIEHUE  BPEMEHH W
COKpaIICHUE JIJINHBI.

DHEPrUsi U UMITYJIbC PEIIATUBACTCKON YaCTHUIBI.

CBs13b MaCChI C DHEPTUEN U UMITYJIBCOM PEJIATUBUCTCKON YaCTULIBI. DHEPTHS
ITOKOS.

Pazgea 7. KBanToBasi pusuka

Tema 1. Dnemenmol KBAHMOBOU ONMUKU

®otonsl. Dopmyna IlnaHka cBsi3u SHepruM (POTOHA C €ro YaCTOTOM.
DHeprust 1 UMIyJibc (HOTOHA.

OtkpeiTie u wucciaenoBanue Gotodpdexra. Onbitel A. I'. Cronerosa.
3akoHsl (poroaddekra. YpaBHenue OitHiureriHa st pororddexra. «Kpachas
rpanuiay ¢potodddexra.

JaBnenue ceera. OnwiTel 1. H. JleGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHUYecKue yCTpOMCTBAa M MPAKTUUYECKOE NMPUMEHEHHE: (POTORIEMEHT,
(dboToaTYMK, COJIHEUHAsl OaTapest, CBETOAUO/I.

Jlemoncmpayuu

®o10o3(h(DHEeKT Ha yCTAaHOBKE C IMHKOBOM MJIACTUHOM.

UccnenoBanre 3akoHOB BHEMIHETO (oTodhdEKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens aroma Tomcona. OnbiTel Pe3epdopaa mo paccesHuio o -4acTHIL.
[Lmanerapnas mogmenbs aroma. I[loctynatel bopa. M3nydenwe u morjonieHue
(GOTOHOB MpHU TMEpexoJie aroMa ¢ OAHOTO YPOBHS dHEpPruM Ha Apyrou. Buasbl
criekTpoB. CIIEKTp YpOBHEW SHEPTUM aTOMa BOJAOPOA.

BosHoBeie cBoiictBa wyactuil. Bomuel ne bpoitnsa. KopryckynspHo-
BOJIHOBOU Iy QJIU3M.

CHoHTaHHOE U BBIHYXJICHHOE U3ITyUYCHHE.

TexHnueckue yCcTpouCTBa U NPAKTUYECKOE INPUMEHEHUE: CIIEKTPaJIbHbIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBbII KOMIIBIOTED.

Jlemoncmpayuu



Mopnens onsita Pesepdopna.

Omnpenenenue JJIMHBI BOJIHBI J1a3epa.

Habnronenue JInHeHyaThIX CIIEKTPOB U3ITyYEHHUS.

Jlazep.

Yuenuueckuu sxcnepumenm, nabopamopnvie pabomoi

HaOmnronenue tMHEYaToro CekTpa.

Tema 3. Amomnoe sa0po

OKCHEpUMEHTHI, JIOKA3BIBAIOLINE CIOXHOCTh CTPOeHMS siapa. OTKpbITHE
pagnoakTuBHOCTH. OmnbiTel  Pesepdopna  mo  ompenenenmio  cocraBa
panuoakTuBHOrO wu3nydeHusa. CBoiicTBa anb(a-, Oera-, ramma-u3Iy4CHUS.
BiusiHre pagroaKTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTkpbITHE TIPOTOHA U HelTpoHa. Hykinonnas monens siapa [eiizenOepra—
NBanenko. 3apspa sapa. MaccoBoe uncio sapa. M3otomnsl.

Anbda-pacnaa. DIEKTPOHHBIH W TO3UTPOHHBIA OeTa-pacmaa. [amma-
U3JIly4eHre. 3aKOH PaJuOaKTUBHOTO pacIaja.

DHeprus CBA3M HYKJIOHOB B sjipe. Snepubie cuibl. Jlepekt Macchl sapa.

Snepnsbie peakunu. [lenenue u cuHTE3 AI€EP.

SAnepusiii peaktop. Tepmosinepusiii cunte3. [IpoOGiaeMbl U MEPCIEKTUBBI
AJIEPHON DHEPTETUKHA. DKOJIOTHYECKUE ACTIEKThI IACPHON SJHEPTETUKH.

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTonbl HaOJIIOIEHHS U PETUCTPALIUN 3JIEMEHTAPHBIX YaCTHLI.

dyHpamMeHTanbHble B3auMopeicTBUs. EnuHCTBO (u3nueckol KapTUHBI
MUpa.

TexHuyeckue yCTpoucTBa U IPAKTUUECKOE MPUMEHEHUE: TO3UMETP, Kamepa
Buiibcona, siiepHbId peakTop, aTOMHast Oomoa.

Jlemoncmpayuu

CU€TYrK MOHU3UPYIOIINX YaCTHUL.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanre TpEKOB YacTHIL (110 TOTOBBIM (pOTOrpadusim).

Pa3zgea 8. JiieMeHTBI ACTPOHOMHUH U aCTPOPUIMKH

Oranel pa3BUTHSA AacTpoHOMHH. lIpukiamHOoe W MHPOBO33PEHYECKOE
3HAYEHUE aCTPOHOMMH.

Bup 3Bé3nnoro neda. Co3Besnusi, sipkue 3BE3/bI, TUIAHETHI, KX BUIUMOE
JIBUKEHHUE.

ConHeyHas cucrtema.

Connne. ConmHeunasi akTUBHOCTh. Mctounuk sHeprum CoJiHIIAa M 3BE3N.
3BE3/BI, UX OCHOBHBIE XapAKTEPUCTUKH. J[MarpamMma «CHEKTpaJbHBIA KJIACC —
CBETHUMOCTB». 3BE3MBI IJTaBHOW IMOCIJIEIOBATEIBHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTB» I 3BE3]l TJIABHOM MOCJIEIOBATEIBHOCTH. BHYTpEHHEE CTpOECHUE
3BE311. COBPEMEHHBIE MPECTABICHUS O IPOUCXOKAECHUU U 3BOJroIMU CoJHIA U
3BE31. DTanbl )KU3HH 3BE3I.

Muneunsiii [Iyts — Hama INanaktuka. Ilonoxxenue u nBuxenue ConHua B
I"'anaktuke. Tunel ranakTuk. Paguoranaktuku u kBaszapbl. YEpHBIE ABIPHI B Apax
TaJIAKTHK.

Bcenennas. Pacmmpenue Bcenennoil. 3axkon Xa06ma. Paszberanue
rajnakTuk. Teopus bosbiioro B3peiBa. PenukroBoe nsinydeHue.

MaciraOHast ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnpie mpo0sieMbl aCTPOHOMUM.

Vuenuuecxue nabnooenus

HaOmronenust HeBOOPY>KEHHBIM IJ1a30M C UCIOJIB30BaHUEM KOMITBIOTEPHBIX
MPUIOKEHUH TSl ONpeIeTICHUS MOJI0KEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be31s CEeBEpHOro NoJyIapus U pKUe 3BE31bI.



Habmronenus B Teneckon JlyHsl, manet, Maeunoro Ilyru.

Oo6o0maromniee MOBTOPEeHUE

Ponp ¢u3uku u acTpOHOMHHM B SKOHOMHYECKOH, TEXHOJIOTHYECKOH,
COLIMAJIbHOM U 3TUYECKOU cpepax AeaTeIbHOCTH YeIOBEKa, POJIb U MECTO (PU3UKH
U aCTPOHOMHMHM B COBPEMEHHOM HAy4YyHOW KapTUHE MHpa, POJb (U3HUYECKOI
Teopuu B (POPMHUPOBAHUM MPEACTABICHUN 0 (HU3NUECKON KapTUHE MHUPA, MECTO
(M3MYECKOI KApTUHBI MHpPA B O0ILIEM PsITy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUMN O MPUPOJIE.

MexnpeaMeTHblie CBSI3H

Nzyuenne kypca ¢pusznuku 6a3oBoro ypoBHs B 11 kiacce ocymiecTBisieTcs ¢
Y4ETOM COAEPIKATEIbHBIX MEXKIIPEIMETHBIX CBSI3€ C KypcamMH MaTe€MaTHKH,
OMONOrHH, XUMHH, Teorpaduu U TEXHOJIOTUH.

Meorcnpeomemnvie nonsimusi, CBI3aHHbIE C U3YYEHHUEM METOJ0B HAYYHOTO
MO3HAHMS: SBJIEHUE, HAy4HbIN (DakT, rumote3a, Gusuueckas BETUYMHA, 3aKOH,
TeopHsl, HAOIIOJEHUE, SIKCIEPUMEHT, MOJEIMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelIeHWE CUCTEMBl YPAaBHEHUN, TPUTOHOMETPUYECKHE
(yHKLIHH: CUHYC, KOCUHYC, TAHT'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXJIECTBO, BEKTOPbHI M UX MPOEKIMH HAa OCH KOOPAHMHAT, CI0KEHHE BEKTOPOB,
IIPOU3BOJIHBIE 3JEMEHTApHbIX (YHKUWN, MPU3HAKU TMOJO0OHS TPEYyroJbHUKOB,
ompeiesIeHHe TIOMAAU TIOCKUX (GUryp u o0bEMa Ted.

buonoeus: snextpuueckue SBICHUS B KUBOM MNpUpOJE, KOJeOAaTelbHbIE
JIBW>KECHUS B )KUBOU MPUPOJIE, ONITUYECKUE SIBJICHUS B )KUBOM IPUPOJIE, ACHCTBHE
paauvaly Ha )KUBbIE OPTaHU3MBI.

Xumusi: CTPOCHHME aTOMOB M MOJIEKYJ, KPHUCTAJUIMYECKas CTPyKTypa
TBEPABIX TeJI, MEXaHU3Mbl OOpa30BaHHUS KPHUCTAUIMYECKON  PEIIETKH,
CIEKTPAJIBHBIA aHAJIN3.

l'eocpaghusa: MarHuTHBIE TOJIIOCA 3€MJIM, 3aJ€KH MAarHUTHBIX PYI,
(doTOChEMKA 36MHOM TOBEPXHOCTH, MPEJCKA3aHUE 3€MIIETPSICEHUH.

TexHonoeusi: JMHUM OJCKTPONEpEsad, TEHEpaTtop MEPEeMEHHOIO TOKa,
DJIEKTPOJBHUIaTelb, HHAYKIHOHHAS IeYb, Pajap, PaAHONPUEMHHUK, TEICBU30D,
anTeHHa, tenedon, CBU-neub, MpOeKIIMOHHBIN amnmnapaT, BOJOKOHHAs ONTHKA,
CoJIHEYHas Oarapes.



INJIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA NNPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHU A

OcBoenue ydeOHOro mpeamera «Dusnka» Ha YpPOBHE CPEIHEro OOIIETro
oOpa3oBaHus (0a30BbIi YPOBEHB) JIOJDKHO 00ECIIEUUTh TOCTHKEHHUE CIICTYIOITIX
JMYHOCTHBIX, METAIPEIMETHBIX H ITPEIMETHBIX 00pPa30BaTEIbHBIX PE3yJIbTaTOB.

JIMYHOCTHBIE PE3YJbTATDBI

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUS YyueOHoro mnpeamera «Du3nKay
JOJDKHBI ~ OTpakaTb ~ TFOTOBHOCTH M CHOCOOHOCTh  OOydYarouuxcs
PYKOBOJICTBOBAThCS C(HOPMUPOBAHHOW BHYTpPEHHEH TO3UIMENH JIMYHOCTH,
CUCTEMOM IIEHHOCTHBIX OpPUEHTAllUi, MO3UTUBHBIX BHYTPEHHUX YOECXKICHU,
COOTBETCTBYIOIIUX TPAJAUIMOHHBIM IIEHHOCTSM POCCHUHCKOrO  OOIIeCTBa,
pacIIMpeHne )KU3HEHHOTO OIbITA U OIbITA JIESITEIbHOCTH B IIPOLIECCE PEATU3ALINU
OCHOBHBIX HAMPABJICHUN BOCIIUTATEIBHON I€SITENBHOCTH, B TOM YKCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH IPAKIAHCKON MO3UIIUU 00YYAIOIIETOCs KaK aKTUBHOTO
Y OTBETCTBEHHOTO WJIEHA POCCUMUCKOTO OOIIECTBA;

NPUHATUHE TPATUIMOHHBIX OOIICUETIOBEYECKUX TyMAaHUCTHYECKUX U
JIEMOKPAaTUYECKHUX LICHHOCTEW;

TOTOBHOCTh BECTU COBMECTHYIO JIESATEIIBHOCTh B UHTEpPECAX IPaXKAaHCKOIO
oO0IIIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHOM OpraHu3aluy;

YMEHHE B3aUMOJEHCTBOBATh C COI[MATIbHBIMU HHCTUTYTaMU B COOTBETCTBUU
C UX (PyHKIMSMU U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTApHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

LEHHOCTHOE OTHOIIEHUE K TOCYJApCTBEHHBIM CHUMBOJIAM, JOCTHUKEHUSIM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCITIMTAHUS:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CUTYAIlMI0 U MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSACh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCJIE B
JIEATEIbHOCTH YUEHOTO;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3CTEeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOIICHHE K MHUpPY, BKIIOYas OSCTETHUKY Hay4YHOTO
TBOPYECTBA, MPUCYIIETO PU3NUECKON HAYKE;

5) TPpy10BOT0 BOCTIMTAHUSI:

WHTEpEC K pasiuyHbiM cdepam mpodecCHOHATBEHON ASSTENBHOCTH, B TOM
YHClie CBSI3aHHBIM C (DPU3MKOM M TEXHUKOM, YMEHHE COBEpIIaTh OCO3HAHHBIN
BBIOOp Oynytieit mpodeccuu u peann30BbIBaTh COOCTBEHHBIC )KU3HCHHBIE IJIAHBI;

TOTOBHOCTB M CITIOCOOHOCTH K 00pa30BaHMIO U CaMOOOPa30BaHUIO B 001aCTH
(bU3UKY HA TPOTSHKEHUN BCEH JKU3HU,

6) 3K0JIOrHYecKOro BOCIIMTAHUS

c(hOpPMHPOBAHHOCTh DKOJIOTHYECKOW KYJIBTYpbI, OCO3HAHWE TJI00ATLHOTO
XapakKTepa KOJIOTUUECKHUX MPOOIeMm;

IJIAHUPOBAHUE M OCYLIECTBJIEHHUE JCUCTBUM B OKPYXKAIOLIEH cpene Ha
OCHOBE 3HAHUS LIEJIEN YCTOMYMBOTO PA3BUTUS YETIOBEUECTBA;



pacliipeHre OmbITa ACSTeNIbHOCTH SKOJOTMYECKOM HANpaBlIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 10 (U3HKE;

7) HEHHOCTH HAYYHOTO MO3HAHUS

c(OpPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS GU3NUECKON HAYKU;

OCO3HAaHUE LIEHHOCTH HAy4YHOU [eATEIbHOCTH, TOTOBHOCTH B IPOILIECCE
U3y4eHUs (U3MKH OCYIIECTBISATH MPOEKTHYI0 U HCCIEA0BATEIbCKYIO
JeSITEIbHOCTh MHIUBUYaIbHO U B TPYIIIIE.

METANIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS
ba3oBble 1oruyecKkue 1eMcTBUA:

CaMOCTOATENbHO  (OPMYJIMPOBATh W  AKTyaJU3UpOBaTh MIpoOieMy,
paccMaTpHUBaTh €€ BCECTOPOHHE;

ONPENENATh LENH NEATeIbHOCTH, 3aJaBaTh MMAPAMETPhl U KPUTEPUHU HX
JOCTHKEHHS,;

BBISIBJIATh 3aKOHOMEPHOCTH M NPOTUBOPEYHsST B  PaccMaTpUBAEMBIX
(bU3HYECKUX SIBICHUSIX;

pa3pabaTbiBaTh IJIaH PELIECHUs MPOOIEMBI C YUETOM aHAIIM3Aa UMEIOIINXCA
MaTepHabHbIX U HEMATEpUAJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JESTENbHOCTh, OLIEHHBAaTh COOTBETCTBUE
pE3yNbTATOB LIEJISIM, OLIEHUBATh PUCKHU MOCIIEICTBUN JEATEIbHOCTH;

KOOPJIMHUPOBaTh U  BBIIOJNHATH pabOTy B YCIOBHUAX pEaIbHOrO,
BUPTYaJIBHOI'O U KOMOMHUPOBAHHOTO B3aMMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBIILJIEHUE IPU PELIEHUH )KMU3HEHHBIX MTPOOJIEM.

Bba3oBble uccienoBarTebcKme 1eiiCTBUS:

BJIAJETh HAYYHOW TEPMHUHOJOTHEN, KIHOYEBBIMU MOHATUAMH U METOJaMU
(bu3nYecKoil HayKH;

BJIAJE€Th  HaBbIKAMU  y4YEOHO-UCCIENOBATENLCKOM U MPOEKTHOU
JeATeIbHOCTH B oOsactu  (U3UKH, CIIOCOOHOCTBIO U TOTOBHOCTBIO K
CaMOCTOATEILHOMY MTOMCKY METOJ0B pelIeHus 3a7a4 (PU3n4ecKoro coaepkaHus,
MPUMEHEHUIO PA3IMYHBIX METO/I0B MTO3HAHUS;

BIAJETh BUIAMHU JACSATENBHOCTU IO TNOJYYEHHIO HOBOIO 3HAHHUA, €ro
MHTEpHpPETalUH, NPeoOpa30BaHUI0O U TMPUMEHEHUIO B Pa3IMYHbIX Y4eOHBIX
CUTYaLIUSIX, B TOM YHCIIE TIPU CO3/IaHUU YUEOHBIX MPOEKTOB B 00JaCTH (DU3HUKY;

BBISIBJIAITh MPUYMHHO-CJIEICTBEHHBIE CBS3M M AKTyaJIM3UpPOBATH 3a/auvy,
BBIJIBUTATh TUIOTE3Y €€ pPEeIEHHUs, HAXOIUTh apryMEHThI IJisi JOKa3aTelbCTBa
CBOMX YTBEP)KJICHHM, 3a/1aBaTh NapaMeTPbl U KPUTEPUHU PEILICHHUS;

aHANIM3UPOBaTh TOJIyYEHHBbIE B XOJI€ pPEUICHUS 3aJadd pe3yJbTaThl,
KPUTUYECKHA OLICHHBATh HX JIOCTOBEPHOCTH, MPOTHO3UPOBATH M3MEHEHHE B
HOBBIX YCIIOBHUSIX;

CTaBUTh M (OpMYJIMpOBaTh COOCTBEHHBIE 3a/laud B O0Opa30BaTEIbHOU
NEeSATEIbHOCTH, B TOM YKCIIE TPU U3yYeHUH (PU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIN OIBIT;

yMETh TEPEHOCUTHh 3HaHUs MO0 (U3MKE B MPAKTUYECKYI0 00JacTh
KU3HEIeATEeIbHOCTH;

YMETbh UHTErPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIC UJIEH, MPEIaraTh OpUruHAIbHBIE MOAXObI U PEIICHMUS;

CTaBUTb MPOOJIEMBI U 3a/1a4H, JAOIMYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

Pa6ora ¢ unpopmanmeii:



BJIAJIETh HABBIKAMH MOJTYYCHHUS HHPOPMAIUU GU3UIECKOTO COACPIKAHUS U3
UCTOYHUKOB DPAa3HBIX THUIIOB, CAMOCTOSITEIILHO OCYIIECTBISTH IOWCK, aHAIU3,
CHCTEMATH3AIMI0 U WHTEPIPETANI0 HHOOPMAIMK PA3JIMYHBIX BUAOB U (HOpM
NPEICTABIICHHUS,

OLIEHUBATh JJOCTOBEPHOCTH HH()OPMAITHH;

UCTIONIB30BaTh CpeICcTBA WH(POPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHH B PEIICHUH KOTHUTHBHBIX, KOMMYHHKATHBHBIX U OPTaHU3AIIHOHHBIX
3amady C CcoOJroJeHueM TPeOOBaHM SPrOHOMUKH, TEXHUKHA OE€30MacHOCTH,
THTUCHBI, PECYpCcOCOCpPEeKEHMs, TMPABOBBIX M OJTUYECKUX HOPM, HOPM
nH()OPMAITMOHHON O€30TTaCHOCTH;

CO3/1aBaTh TEKCTHI (PU3UYECKOTO COJEp>KaHUsl B pa3iMYHbIX (hopmarax c
ya€TOM Ha3HaYeHWs WHPOpPMANMKM © IICJIEBOM  ayJUTOpWUH, BBIOHpas
ONITUMAIIEHYIO (DOpMY MTPECTABIICHHS U BU3YAIIU3aIUH.

KoMMmyHMKaTHBHBIE YHMBeEpPCaJbHbIe YueOHbIe NeiiCTBHA:

OCYUIECTBJIATh OOIIEHHME Ha Yypokax (U3UMKA M BO BHEYPOUHOU
NEATEIbHOCTH;

pacno3HaBaTh MPEANOCHUIKA KOH(IMKTHBIX CUTyallMdi M CMSAr4arh
KOH(JIUKTBI;

Pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOUYKY 3PEHHS C MCIOJIb30BAHUEM
SA3BIKOBBIX CPEJICTB;

ITOHMMATh U UCIIOJI30BATh IPEUMYIIECTBA KOMAaHAHON U UHIANUBHIYaJbHON
paboThI;

BBIOMPATh TEMATUKY U METOJIbl COBMECTHBIX JEUCTBHIA C y4E€TOM OOIIUX
WHTEPECOB U BO3MOKHOCTEN KAXKJIOTO YJIEHA KOJUIEKTUBA;

IIPUHAMATh LEJIA COBMECTHOW JEATEIBbHOCTH, OpPraHU30BBIBATH U
KOOPJMHUPOBATh JEHUCTBUS MO €€ NOCTHKEHHIO: COCTABJATH IUIAH JCUCTBUM,
pacnpenensaTh poju C YYETOM MHEHM YYaCTHUKOB, OOCYX JaTh pPe3yJbTaThl
COBMECTHOM padoThI;

OLICHMBATh KAa4ECTBO CBOErO BKJIaJa M KAXKIOIO y4aCTHUKA KOMaHIbI B
o0l pe3yJsibTat Mo pa3pabOTaHHBIM KPUTEPHUSIM;

Ipeuiaratb HOBBIE NPOEKTHI, OLECHHMBATHh HWJEH C TO3UWLUUHA HOBU3HBI,
OPUTMHAIBHOCTH, MMPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJISITh TO3UTUBHOE CTPATETUYECKOE TOBEAEHUE B Pa3JIMYHBIX
CUTYALMSIX, TPOSBIISITH TBOPUECTBO U BOOOPaKEHUE, ObITh MHULIMATUBHBIM.

PeryasiTuBHbIC YHUBEpPCAJbHbIC YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOATENLHO OCYIIECTBIISITh O3HABATENBHYIO AESITEIBHOCTh B 00J1aCTH
GU3MKK W acCTPOHOMUH, BBIABIATH NPOOJEMBI, CTaBUTh U (POPMYIUPOBATH
COOCTBCHHEIC 3a]1aUM;

CaMOCTOATENIbHO COCTABJIATH IJIaH PEUICHUS] PACUETHBIX U KAYECTBEHHBIX
3a/lay, IJIaH BBIMOJHEHHUS] MPAKTUYECKOW paboThl C YYETOM HMMEIOUIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTCHUMH;

JIaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacumMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JTUYHBIX MPEIIOYTCHHI;

Jenatb OCO3HAaHHBIM BBIOOp, apryMeHTHpOBaTh e€ro, OpaTh Ha ceO0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

Ccroco0CTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO APYIUIMU B 00J1acTU
(bU3UKHY, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTeNIbHbIN U KYJIbTYPHbBIA YPOBEHb.

CaMOKOHTPOJIb, IMOIMOHAJIBLHbIN HHTEJJIeKT:



JIaBaTh OIICHKY HOBBIM CHUTYyaIUsIM, BHOCHUTh KOPPEKTUBHI B JEATEIHHOCTD,
OIICHUBATh COOTBETCTBHE PE3YIHTATOB IICIISIM;

BIAJCTh HABBIKAMHU IIO3HABATEIBHOW pedIeKCHH KaK OCO3HAHUS
COBEPIIIAEMbIX JCUCTBUH W MBICTUTENBHBIX IPOIECCOB, MX pE3YyJIbTATOB U
OCHOBAHWIA;

WCITOJIB30BATh MPUEMBI pe(IICKCHUH JIsl OIIEHKH CUTYAIl|H, BEIOOpa BEPHOTO
pEIICHMST;

yMETh OIICHWBATh PUCKH M CBOCBPEMEHHO NMPUHUMATH PEIICHHUS IO X
CHU)KCHHUIO;

NPUHUMATh MOTHBBI M apTyMEHTBHI JPYTUX TPH aHAIM3E PE3yJIbTaTOB
NEeSATEeTbHOCTH;

MPUHUMATh €051, TOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

NPUHUMATh MOTHBBI M apTyMEHTBHI JPYTUX TPH aHAIM3E PE3yJIbTaTOB
NEeSATEeTLHOCTH;

MPU3HABATh CBOE MPABO M MPABO APYTHX HA OMIHOKH.

B mporiecce 1oCTHKEHHS TMIHOCTHBIX PE3YIbTATOB OCBOCHHS IIPOTPAMMBI
no Qu3uke Isi YpPOBHSA CpeAHEro oOiiero o0pa3oBaHUs Yy OOyYaroIIUXCs

COBEPIIIEHCTBYETCS AMOITMOHATBHBIN WHTEJUICKT, MIPEAIOIarafo A
c(hOpMHUPOBAHHOCT:
CaMOCO3HAHUS,  BKIIOYAIONIETO  CMOCOOHOCTh  TIOHMMAaTh  CBOE

HMOIIMOHAJIBHOE COCTOSIHWE, BUJETh HANpPaBJICHUS pPAa3BUTUS COOCTBEHHOM
AMOILIMOHAIILHOMN c(epbl, ObITh YBEPEHHBIM B CE0€;

CaMOPETYJIMPOBAHNUS, BKIFOYAOMIETO CAMOKOHTPOJIb, YMEHUE NPUHUMATH
OTBETCTBEHHOCTh 3a CBO€ TOBEACHHUE, CIIOCOOHOCTh aJaNTHPOBAaTHCA K
AMOIIMOHAJIBHBIM U3MEHEHUSIM U TTPOSBIISITH THOKOCTh, OBITh OTKPBITBIM HOBOMY;

BHYTPEHHEW MOTHUBALIMH, BKIIFOYAIOIIEH CTPEMIICHHUE K JIOCTHXKEHHUIO €U U
yCcrexy, ONTHMHU3M, UHUIMATUBHOCTh, YMEHHUE JIEWCTBOBATh MCXOMSl M3 CBOMUX
BO3MOKHOCTEH;

AMIIATUH, BKJIOYAIOIIEW CIMOCOOHOCTh MOHMMATh 3MOLMOHAIBHOE
COCTOSIHUE APYTHX, YYUTHIBATh €TI0 MPU OCYLIECTBIECHUHU OOLIEHUS, CTIOCOOHOCTh
K COYYBCTBHIO U COIEPEIKUBAHUIO;

COLIMAJIBHBIX ~ HAaBBIKOB, BKIIIOYAIOMIMX  CIOCOOHOCTh  BBICTpauBaTh
OTHOUIEHUS C JPYTUMHU JIIOJIbMH, 3a00TUTHCS, NPOSBIATh UHTEPEC U pa3peliaTh
KOH(DJIUKTBHI.

INPEAMETHBIE PE3YJIBTATBI

K xonny oOyuenuss B 10 kjacce mpeIMETHbIE pe3yibTaTbl HA 0a30BOM
YPOBHE JIOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y 00YyHAIOUIUXCSI YMEHUINA:

JEMOHCTPUPOBATh Ha MpUMEpax poib U MecTO (PU3MKU B (DOPMUPOBAHUU
COBPEMEHHOW HAy4YHOM KapTUHbI MHUPA, B PAa3BUTUU COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUH, B TPAKTUYECKOM JESATEIBHOCTH JIFOJIEH;

YUUTBIBATh TPAHUIBl MPUMEHEHUS H3YYEHHBIX (PUINYECKUX MOJIEIIEH:
MaTepuaibHas TOUYKa, MHEpLMalbHas cHCTeMa OTCcuéra, aOCOJIOTHO TBEPIOE
TEJIO, UACAJbHBIA Ta3, MOJECIA CTPOEHUS Ta30B, KUIKOCTEM U TBEPIBIX TEII,
TOYEYHBIN 2JIEKTPUUYECKUN 3aps]l IPU pelieHuU (HU3HUUECKUX 3a/1a4;

pacrno3HaBath (pu3znvecKue BIeHUs (MPOIECChl) U OOBSICHATH UX HA OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUU CTPOCHUS BEIIECTBA U
JJEKTPOAMHAMHUKHA: PABHOMEPHOE U PABHOYCKOPEHHOE  IPSAMOJIMHEHHOE
JBUKEHUE, CBOOOJHOE TMAaJE€HUE TeJl, JBMXKEHHE IO OKPYKHOCTHU, WHEpIUS,
B3auMoJielicTBHE Tell, Tu(dy3usi, OPOYHOBCKOE ABUKEHUE, CTPOCHHE KUIKOCTEH
U TBEPABIX TeJ, M3MEHEHHE 00bEMa Tel IpH HarpeBaHUM (OXJIAXIECHUN),



TEIUIOBOE PaBHOBECHE, UCIIAPEHUE, KOHJICHCAIIWS, IABJICHUE, KPUCTAIN3alIUs,
KHUIIEHUE, BIQKHOCTh BO3/1YyXa, MOBBIIICHUE JABJICHUS Ta3a MIPU €ro HarpeBaHUU
B 3aKpPBITOM COCY/I€, CBSI3b MEXK/1y ITapaMeTpaMH COCTOSIHUS T'a3a B U30MPOLECCaX,
ANIEKTpU3AIUs TeJl, B3aUMOJICHCTBUE 3apsJIOB;

OMUCHIBATh MEXaHUYECKOE JABUKEHUE, UCTOJIb3Ys (U3UUECKUE BEIUUMHBI:
KOOpJIMHATa, IMyTh, NEPEMEIIECHUE, CKOPOCTh, YCKOPEHHE, Macca Tela, Cuia,
HUMITYJIbC T€JIa, KHHETUYECKasl SHEPrus, MOTECHINAIbHASL SHEPTHUs, MEXaHUUECKas
paboTa, MeXaHWYECKass MOIIHOCTh; MpPU ONUCAHUM MPABUIBHO TPAKTOBAaTh
(U3UYECKUIT CMBICT HCIMOJb3YEMbIX BEIMYMH, WX OOO3HAYEHUS U €IUHHUIIbI,
HaXOJUTh (DOPMYIIBI, CBSI3BIBAIOIINE TAHHYIO (PU3NYECKYIO BEIMUUHY C APYTHUMH
BEJIMYMHAMU;

OMKUCHIBATh M3YUYEHHBIE TEIJIOBbIE CBOMCTBA TEI W TEIUIOBBIC SIBJIICHMS,
UCIIONIB3Ysl (DM3WYECKHE BEMYMHEL: JABJICHWE Tasza, TeMIeparypa, CpPEIHSs
KUHETUYECKasi SHEPTUsl Xa0TUUECKOT0 JIBHXKEHUSI MOJIEKYJI, CPETHEKBAIpaTUYHAs
CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIUJIOTHI, BHYTPEHHSSI dHEprusi, pabora rasa,
KO3(POUIIMEHT MOJIE3HOTO JACHCTBUS TEIUIOBOTO JABUTATENS; MPU OMUCAHUU
MPAaBWIbHO TPAaKTOBaTh (DU3WYECKUH CMBICH MCIHOJIb3YEMbIX BEIMYMH, HX
0003Ha4YeHUsI U EIUHUIBI, HAXOAUTh (OPMYJIbI, CBA3BIBAIOIINE JAaHHYIO
(hU3UYECKYIO BETMYUHY C IPYTUMHU BEJIMUUHAM;

OMHUCHIBATH  W3YUYCHHBIC  DJICKTPUUYECKHE  CBOICTBA  BEIIECTBA U
ANIEKTPUYECKUE SBJICHUS (MPOLECChl), HCMONB3YS (U3NYECKUE BEITUYHMHBI:
ANEKTPUUYECKUN 3apsifl, JIEKTPUUECKOE MOJIe, HAMPSHKEHHOCTD MOJIs, MOTCHIINA,
Pa3HOCTh MOTEHIMAJIOB; MPU ONHUCAHUU TPABWIBHO TPAKTOBATH (PUIHUECKUI
CMBICJI HCIIOJB3YEMbIX BEIUYMH, MX OOO3HAUYCHUS U €IUHMIIBI; YKa3bIBATh
dbopMyJibl, CBS3bIBAIONIME JAaHHYIO (U3UYECKYIO BEIUYUHY C JAPYTUMHU
BEJINYMHAMU;

aHaJIM3UPOBaTh (PU3UYECKUE MPOLIECCHI U SIBJICHUS, UCTIONB3Ys (PU3UUECKUE
3aKOHBI U IPUHIIMIIBL; 3aKOH BceMupHoro tarotenus, |, 11 u 111 3akonst HetoToHa,
3aKOH COXPAHEHUsSI MEXAaHUYECKOW DHEPruM, 3aKOH COXPaHEHUs] HMITYJIbCa,
MPUHIHI CYNEPIO3UIUH CHII, TIPUHIIMI PABHONPABUS WHEPLMATBHBIX CHCTEM
OTCYETa, MOJICKYISIPHO-KMHCTUYECKYIO TCOPHIO CTPOCHHUS BCIICCTBA, [A30BbIC
3aKOHBI, CBSI3b CPEIHEN KMHETUYECKOW AHEPTUU TETIOBOTO JIBHXKCHUS MOJICKYT
C aOCOJIIOTHOM TeMIeparypoil, TEepBbIH 3aKOH TEPMOIAMHAMUKH, 3aKOH
COXpaHEHUsl AJIEKTPUYECKOro 3apsaa, 3akoH KyloHa, mpH 3TOM pa3auyvarh
CJIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MAaTEMaTUYECKOE BbIPAXKEHUE U yCIIOBUS
(rpaHuIbl, 00J1aCTH) NPUMEHUMOCTH;

OOBSICHSITH OCHOBHBIC TPHUHIUIIBI JEHUCTBUSL MAalllMH, TPUOOPOB U
TEXHUUYECKUX YCTPOMCTB; pa3inyaTh YCIOBUS UX 0€30MacHOT0 UCIOIb30BaHUs B
MMOBCEHEBHOM JKU3HHU;

BBITIOTHATDh AKCIEPUMEHTHI IO HMCCIEAOBAHUIO (PU3MUECKUX SIBJICHUUA U
MIPOIIECCOB C HCIMOJIb30BAHUEM IMPSAMBIX M KOCBEHHBIX H3MEPEHHM, MPU ITOM
dbopmynupoBaTh MpodIeMy/3aady W TUNOTE3y Y4eOHOTO JKCIEPUMEHTA,
coOHMpaTh YCTAHOBKY W3 MPEJI0KEHHOTO OOOPY/IOBaHUS, MPOBOJIUTH OMBIT U
bopMyJIMpPOBAThH BHIBOJIHI,

OCYILECTBIISITh MPSMbIE U KOCBEHHBIE M3MEPEHUSI (PU3MYECKUX BEIUYMH,
IpU ITOM BBIOMPATh ONTHUMAJIBHBIA CHOCOO H3MEpPEHUs] M HCIOJIb30BaTh
M3BECTHBIE METO/IbI OLIEHKH IMOTPEIIHOCTEN U3MEPEHUM;

UCCIIeIOBAaTh  3aBUCUMOCTH  MEXIYy (U3WYECKUMHU  BEJIMYUHAMHU  C
WCIIOJIb30BaHUEM MPSMBIX U3MEPEHUH, MPU 3TOM KOHCTPYHPOBATH YCTAHOBKY,
(buKCHpOBaTh Pe3yJIbTaThl MOJYYEHHON 3aBUCUMOCTH (U3UYECKUX BEIUMYUH B
BUJI€ TaOIUIl U rpadKOB, ACJIaTh BRIBOABI 10 PE3yIbTaTaM UCCIICIOBAHUS;

coOJI01aTh TpaBuiia 0€30MacCHOTO TPYa MPU MPOBEACHUHN UCCIICJOBAaHUHN B
paMKax ydeOHOro H3KCHEepUMEHTa, Y4eOHO-UCCIEeNOBATENbCKOW U MPOEKTHOMN



JESITEIBHOCTH C MCTIOJIb30BAHUEM M3MEPUTENBHBIX YCTPONUCTB U 1a00paTOPHOTO
000pyIOBaHUS;

pemiate pacu€THhIC 3a7aud C SIBHO 3aJaHHOM (PU3UUECKONW MOEIBIO,
UCTIONB3YSl (PM3MUYECKHE 3aKOHBI M TPUHIUIBI, HA OCHOBE aHANIM3a YCJIOBHS
3aJaul BeIOMpaTh (PU3MUYECKYI0 MOJEINb, BBIACIATH (PU3UUYECKHE BEIUUYMHBI U
dbopMyIbl, HEOOXOUMBIEC AJIs €€ PEIICHHUs, MPOBOJIUTH PAacUEThl M OIICHUBATH
peanbHOCTh MOTYYEHHOTO 3HaYEHUs (PU3NUECKOIN BEIHMYHHBI;

pemarhb KauyeCTBEHHbIE 3aJ1a4u: BBICTPANBAaTh JIOTUYECKH
HEITPOTUBOPEUYMBYIO LIEMOYKY PACCYXACHHUI C OMOPOM HAa M3YyYECHHbIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUYECKUE SBICHHUS;

UCIONB30BaTh  MpPH  pEHIeHMH  Y4eOHBIX  3aJa4  COBpPEMECHHBIC
UHPOPMAIIMOHHBIE  TEXHOJIOTUH [T MOKCKA, CTPYKTYPUPOBAHHSI,
UHTEpHpETallud W  MPEACTaBICHUs Yy4eOHOM W Hay4YHO-TIOMYJISIPHOMR
uHbOpMaIlMK, TONyYEHHOM U3 Pa3NIUYHBIX HCTOYHUKOB, KPUTHYECKH
aHAJIM3UPOBaTh MOJYyYaeMyI0 HHPOpPMaLUIO;

NPUBOJUTH IPUMEPHI BKIIAJ1a POCCUNCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAYKH, OOBSICHEHHE IPOILIECCOB OKPYKAIOLIEr0 MHUpa, B Pa3BUTHE
TEXHUKU U TEXHOJOTUI;

MCITI0JIb30BaTh TEOPETUUECKUE 3HAHMS MO (PU3UKE B MOBCEIHEBHOM KU3HU
JUIsl oOecrieueHrst 0€30MacCHOCTH MPU OOpaIlleHUH C MPUOOPaMU U TEXHUYECKUMHU
YCTPOMCTBAMH, AJII COXPAHEHUS 30POBbs U COOIIOEHUSI HOPM 3KOJIOTHYECKOTO
MOBEACHUS B OKPYKAIOLIEH Cpeae;

paboTaTh B TpyNIE C BBIIOJIHEHHUEM pPA3JIUYHBIX COLMAIBHBIX PpOJIEH,
IUIAaHUPOBATH PabOTy TPYIIIbl, PAalMOHAIBHO PpACHpPEAENATh OOS3aHHOCTU U
IJIAHUPOBATH JACSTEIBHOCTh B HECTAHJAPTHBIX CUTYalUsX, aI€KBATHO OLIEHUBATh
BKJIaJl KaXXJOr0 W3 YYaCTHUKOB TPYyNIbl B PEIICHHE paccMaTpUBaeMOM
pOOJIEMBI.

K xonny oOyuenuss B 11 kJjacce mpeIMeTHbIE pe3ysibTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y 00yHAIOIUXCSI YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax poib U MecTO (PU3UKU B (DOPMUPOBAHUU
COBPEMEHHOW HAYYHOM KapTHHBI MHUpPA, B PA3BUTHUU COBPEMEHHOW TEXHHUKU U
TEXHOJIOTUH, B MPAKTUYECKOU AEATEIBHOCTHU JIFOJEH, HETOCTHOCTh U €AUHCTBO
(bu3MYeCcKOi KapTUHBI MUPA;

YUHUTBIBATh TPAHUIbl MPUMEHEHUS H3YYEHHBIX (PU3NYECKUX MOJEIIEH:
TOYEYHBIA DJICKTPUUYECKUAN 3apsij, JIyd CBETa, TOYEYHbIA MCTOYHUK CBETAa,
aepHas MOJENb aToMa, HYKJIOHHAas MOJENb aTOMHOrO siapa MpH PEUICHUH
bu3nUecKux 3aaay;

pacro3HaBath (pu3nyeckue siBaeHus (IPOIECChl) U OOBIACHITH UX HA OCHOBE
3aKOHOB  DJJIGKTPOAWMHAMUKM M  KBAHTOBOM  (DU3UKU:  DIEKTpUYECKAS
POBOJIMMOCTbh, TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JACHCTBUS TOKa,
B3aMMOJICUCTBE  MAarHuUTOB, JJEKTPOMATrHWUTHAs  MHAYKIUS, JEHCTBUE
MarHUTHOTO TMOJs Ha TNPOBOAHUK C TOKOM M JIBIXKYUIMICS  3apsf,
AIIEKTPOMArHUTHBIE KOJIEOAHWS M BOJIHBI, MPSIMOJUHEHHOE PacIpOCTPAHEHUE
CBETa, OTpaXEHHE, MpeoMIIeHUE, UHTephepeHns, TUPPAKIUI U TOIIpU3aLUs
CBETa, AUcCHepcus cBera, poTtodnekTpuueckuii addext (pororddekT), cBeToBOE
JABJICHUWE, BO3HUKHOBEHHE JIMHEMYaTOro CHEKTpa aroMa  BOJOPO/Ja,
€CTECTBEHHAsl U UCKYCCTBEHHAs paJUOAKTUBHOCTb;

ONMKCHIBATh U3YUYEHHBIE CBOWMCTBA BELIECTBA (AJIEKTPUUECKUE, MATHUTHBIE,
ONTUYECKHE,  DBJICKTPUYECKYI0  MPOBOJUMOCTh  PA3IMYHBIX  CpeA) U
AIIEKTPOMArHUTHBIE SIBJIEHUS (IIPOLIECCHI), UCIOJIb3Ys (U3UUYECKUE BEIMUYMHBI:
ANEKTPUUECKUH 3apsi/i, CHJIa TOKA, SJIEKTPUUECKOE HAIPSKEHUE, FITEKTPUUECKOE
CONMPOTHUBJIEHUE, Pa3HOCTh MOTEHIIMAJIOB, JIEKTPOABMKYIAs cUjla, paboTa ToKa,
WHIYKIUS Mar"HuTHOrO Iousi, cuna Ammepa, cuna JlopeHna, MHIYKTMBHOCTb



KATYIIKU, SHEPTHS AJIEKTPUUYECKOT0 U MATHUTHOTO TOJIEH, MEPUOJI U 4YacTOTa
KoieOaHuil B KoeOaTENIbHOM KOHTYpE, 3apsAl U CHJa TOKa B IPOLEcCe
TaPMOHUYECKUX JJICKTPOMAarHUTHBIX KoyieOaHWi, (OKYCHOE pACCTOSHUE W
ONTHYECKAs CHWJIa JTUH3BI, TIPU OMUCAHUU TPABWIHHO TPAKTOBATH (HYU3UUECKHMA
CMBICIT WCTIOJB3YEMbIX BEIUYMH, WX OOO3HAUEHUS M EIUHUIIBI, YKa3bIBaTh
bopMyTIBI, CBS3BIBAIONIME JaHHYI0 (U3WYECKYI0 BEIMYMHY C JAPYyTUMH
BEJINYMHAMU;

OMKUCHIBATh H3YyYCHHBIC KBAHTOBBIC SIBJICHUS M MPOLIECCHI, HUCIOIb3YS
(¢u3MYECKUEe BEIUYUHBI: CKOPOCTh AJEKTPOMATHUTHBIX BOJH, JUIMHA BOJHBI U
4acTOTa CBETa, DHEPTUs W MMIMYJbC (OTOHA, TEPHUOJ] TMOJypacnazga, dHEPTHs
CBSI3M aTOMHBIX SI7IEP, PY OMMMUCAHUH TTPABUIIHHO TPAKTOBATH (PU3NUECKHUI CMBICIT
WCITOJIb3yEMbIX BEJTUYMH, NX 0003HAUYCHUS W CIUHHUIIBI, YKa3bIBaTh (POpPMYIIHI,
CBSI3BIBAIONIUE JTaHHYI0 (DU3UYECKYI0 BEIMYMHY C JPYTUMU BEIUYHHAMH,
BBIYUCIISITh 3HAUEHUE (DU3UUECKON BETUUNHBI;

aHaJIM3UPOBaTh (PU3UYECKUE MPOLIECCHI U SIBJICHUS, UCTIONB3Ys (PU3UUECKUE
3aKOHBI U IPUHLUMNBL: 3aKOH OMa, 3aKOHBI TTOCIEA0BATEILHOTO U NapaJIEILHOTO
COEIMHEHUSI MPOBOJHUKOB, 3aKOH Jlxoyns—JIeHna, 3akKOH 3J€KTPOMArHUTHOU
WHYKIINH, 3aKOH MPSIMOJMHEHUHOTO PacIpOCTPAHEHUS CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MIPEJIOMJIEHUS CBETA, ypaBHEHUE DUHIITEHHA Ui (poTodPdeKTa,
3aKOH COXPaHEHUsI SHEPIHH, 3aKOH COXPAHEHUsI UMITYJIbCA, 3aKOH COXPaHEHUS
AIEKTPUYECKOTO 3apsi/ia, 3aKOH COXpPaHEHHUs] MacCOBOr'0 YMciia, ocTynarsl bopa,
3aKOH PAJMOAKTUBHOIO pachnana, 0Opd 3TOM  pa3inyaTh  CJIOBECHYIO
GbOopMYJIMPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BBIPAKEHUE U YCIOBUSI (TPaHUIIBI,
00J1aCTH) MPUMEHUMOCTH;

OMpENeNATh HaNpaBJIE€HUE BEKTOpa HHAYKIMM MArHUTHOTO  TIOJIS
MIPOBOJHUKA C TOKOM, CHJIbI AMmepa u cuiibl JlopeHia;

CTPOUTh M OMHUCHIBATH HU300paKEHHE, CO3AaBAEMOE€ IUIOCKUM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOTHATDh AKCIEPUMEHTHI MO HMCCIEAOBAHUIO (PU3MUECKUX SIBJICHUU U
MPOIIECCOB C HCIOJB30BAHUEM TMPSMBIX M KOCBEHHBIX HW3MEPEHUM: MPU ITOM
dbopmynupoBaTh MpobieMy/3agady W TUNOTE3y YUE€OHOrO SKCIEPUMEHTA,
coOHMpaTh YCTAHOBKY W3 MPEIJI0KEHHOTO OOOPY/IOBaHMS, MPOBOJIUTH OMBIT U
bopMyIHpPOBaThH BHIBOJIHI,

OCYILECTBIISITh MPSIMbIE U KOCBEHHBIC M3MEPEHUSI (PU3MYECKUX BEIUYMH,
IpU HITOM BBIOMPATh ONTHUMAJIbHBIA CHOCOO H3MEpPEHUs] W HCIOJIb30BATh
M3BECTHBIE METO/IbI OLICHKH MMOTPEIIHOCTEN U3MEPEHMUI;

UCCIIEIOBATh 3aBUCHUMOCTH (PU3MYECKUX BEJIUYUH C MCIOJIb30BAHUEM
NPSIMBIX HM3MEPEHUM: MPU ITOM KOHCTPYUPOBATH YCTAHOBKY, (DUKCUPOBATH
pe3yJbTaThl MOJYYEHHON 3aBUCUMOCTH (PU3MYECKUX BEJIMYUH B BUJAE TAOJIUIl U
rpaduKoOB, JIeJIaTh BBIBOJIBI IO PE3yJIbTaTaM HUCCIICIOBAHMUS;

coOJII01aTh TpaBuiIa 0€30MacCHOTO TPy NPU MPOBEACHUH UCCIICOBAaHUMN B
paMKax ydeOHOIro SKCIEPUMEHTa, Y4eOHO-HCCIIeI0BATEIbCKOW U TMPOEKTHOU
JEATEIIbBHOCTH C UCIIOIb30BaHUEM U3MEPUTEIIBHBIX YCTPOMCTB U JIAOOPATOPHOTO
0o00opy10BaHUS;

pemarh pacy€THBIE 3aJaud C SIBHO 3aJlaHHOM (PU3UUYECKOW MOJENbIo,
UCIIOJB3Ys (DU3UYECKHE 3aKOHBI W MPHUHIIMIBI, HA OCHOBE aHAJIM3a YCIOBUS
3a/1aud BbIOMpaTh (UBUYECKYIO MOJIENb, BBIACISITh (PU3MUECKHUE BEIUYHHBI U
dbopmyIibl, HEOOXOaUMBIE JJIsI €€ pelleHUs], MPOBOAUTh PacYEThl U OICHUBATH
peabHOCTh MOJYYEHHOTO 3HAYCHUS (DU3NYECKON BETMYNHBI,

pemarhb KaueCTBEHHbIC 3a/1auu: BBICTpanBaTh JIOTUYECKHU
HEMPOTUBOPEUYMBYIO 1IETIOUKY PACCYXJICHUN C OMOPOM HAa M3YUYCHHBIC 3aKOHHBI,
3aKOHOMEPHOCTH U (PU3NUYECKUE SBJICHHUS;



UCIIONb30BaTh  MpPH  pEHIeHMH  Y4eOHBIX  33aJa4  COBpPEMEHHBIE
uHGOPMAIIMOHHBIE ~ TEXHOJOTMH  JUIsl  TIOWCKa, CTPYKTYypUPOBAHUA,
UHTEpPIpETallud W TPEACTaBICHUA y4eOHOW W HAYYHO-TOMYJSPHOMN
uHbOpMaIlMK, TOJyYEHHOM U3  Pa3IUYHBIX HCTOYHUKOB, KPUTHYECKH
aHAJIM3UPOBAThH MOIyYaeMyI0 HH(POPMAIIHUIO;

OOBSICHATh TPHUHIMIIBI JIEHCTBUS MAIlMH, MNPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3nuyaTh YCIOBHs UX O€30MacHOTO HWCIHOJB30BaHUS B
MMOBCEHEBHOM JKHU3HMU;

IPUBOJIUTH IPUMEPHI BKJIaJIa POCCUICKHUX U 3apyOeKHBIX YUEHBIX-PU3UKOB
B Pa3BUTHUE HAYKU, B OOBSICHEHHE MPOLIECCOB OKPY’KAIOIIETO MUPA, B pa3BUTHE
TEXHUKHU U TEXHOJIOTHIi;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS MO (PU3HUKE B MOBCEAHEBHOU KU3HU
1t o0ecrieyeHns 6e30MacHOCTH TpH 00pallleHuu ¢ TpUOOpaMu U TEXHUYECKUMU
YCTPOMCTBaMH, AJISi COXPAaHEHUS 310POBbSI U COOJIIOIEHUSI HOPM SKOJIOTHUECKOTO
MOBEACHUS B OKPYKAIOILIEH CpeE;

paboTaTh B TPYMIE C BBIMOJHEHUEM PA3IWYHBIX COLMAIBHBIX POJICH,
IUTAHUPOBATh PaOOTy TPYIIIBL, PAIMOHATBHO pacCIpeAesiTh OOSI3aHHOCTH |
TUTAHUPOBATH ICATEILHOCTh B HECTAH/IAPTHBIX CUTYAIUIX, a/ICKBATHO OIICHUBATH
BKJIQJ] KaXJIOTO U3 YYAaCTHMKOB TPYMIBI B PEIIEHUE paccMaTpuBaeMoi
pOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
HauMeHoBaHUe KouaunuecTBO yacon
Ne duekTpoHHbIe (LM (pPOBbHIE)
pa3iejioB H TeM KoHTpoJibHbIE IIpakTHYeckue
n/n Bcero oOpa3oBaTe/ibHbIe pecypchl
NPpOrpaMmslI padoThI padoThI
Paznen 1. DUZUKA U METO/IbI HAYUYHOI'O ITIO3HAHMUSA
®du3rKa 1 METOJIBI bubmnoreka IIOK
1.1 2
Hay4HOI'0 ITO3HAHUSA https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pazgen 2. MEXAHUKA
bubmnoreka IIOK
21 Kunemaruia S https://m.edsoo.ru/7f41bf72
bu6nuorexa [IOK
22 Huranuia ! https://m.eds00.ru/7f41bf72
3aKOHBI Bub 110K
nOIMOTEKA
23 COXPAHCHIA B 6 1 1 https://m.eds00.ru/7f41bf72
MEXaHUKe
Hroro mo pazneny 18
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMO/IMHAMUKA
OCHOBBI
31 MOJIEKYJISIPHO- 9 1 bubmuoreka [JOK
' KHHETHYECKON https://m.edso00.ru/7f41bf72
TEOpUHU
3.9 OCHOBBI 10 1 bubmuoreka [{OK

TEPMOANHAMHKN

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

ArperaTtHblie

33 COCTOSIHUS 5 bubnunorexa LIOK
' BelectBa. Pa3oBEIe https://m.edsoo.ru/7f41bf72
Mepexo/ibl
Hroro no pazneny 24

Paznen 4. DJJIEKTPOAUHAMUKA

but6mmoreka [IOK
4.1
IICKTPOCTATHIA 10 https://m.edsoo.ru/7f41bf72
[TocTostHHBIN
42 ANEKTPUYECKUN TOK. 12 bubnmnoreka [HOK
' Toxu B pa3IMnuHBIX https://m.edsoo.ru/7f41bf72
cpenax
Uroro no pazueny 22
PeszepBHOe Bpemst 2
OBIIEE KOJIMYECTBO
YACOB IIO 68

I[TPOTPAMME



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

11 KJIACC

HauMmenoBanue KoaunuyecTBO 4acoB
Ne duekTpoHHbIe (LM (pPOBbLIE)
pa3/ie/ioB U TEM Konrpoabueie IIpakTuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE pecypcChl
NPOrpamMMbl padoTsI padoTbI
Pazpnen 1. JIEKTPOAUHAMUKA
MarnutHoe mone. Bu6 110K
noInoTeKa
1.1
DIEKTPOMATHHTHA 11 1 3 https://m.edsoo.ru/7f41c97¢c
WHTYKITHS
Uroro no pazneny 11
Paszgen 2. KOJIEBAHUS U BOJIHBI
Mexannueckue u
2.1 SIIEKTPOMATHUTHBIE 9 1 bubmiorexa LIOK
' P https://m.edsoo.ru/7f41c97c
Koie0anus
Mexannueckue u
2.2 SIIEKTPOMATHUTHBIE 5 1 Bubmorexa ITOK
' p https://m.edsoo.ru/7f41c97c
BOJIHEI
bubanoreka LIOK
2.3 O
frria 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Pasnen 3. OCHOBBI CIEIIMAJIbHOM TEOPUU OTHOCUTEJBHOCTH

OCHOBBI CIIEIIHATBHON

but6mmorexa [IOK
3.1
TeopnHu 4 1 https://m.edsoo.ru/7f41c97c
OTHOCHUTEJILHOCTH
Hroro no pazneny 4



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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Pa3znea 4. KBAHTOBAS ®PU3UKA

DJIeMEHTHI KBAaHTOBOU bubnuorexa [JOK
4.1 6
ONTHUKH https://m.edsoo.ru/7f41c97c
but6mmoreka [IOK
4.2
Crpoerue aroma : https://m.edsoo.ru/7f41c97c
bubnunorexa LIOK
4.3 ATOMHOE S71pO 5 https://m.edso00.ru/7f41c97¢c
Uroro no pazneny 15

Paszgen 5. JIEMEHTDBI ACTP

OHOMHUHU U ACTPOPU3UKU

51 DJIEMEHTHI aCTPOHOMUU y 1 bubmuorexa [IOK
' ¥ acTpOPH3UKH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 7
Pa3nen 6. OGOBIIAIOIIEE IOBTOPEHUE
6.1 O6o06maromee 4 bu6moreka [JOK
' HIOBTOPEHHE https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pe3epBHOE Bpems 3
OBUIEE KOJIMYECTBO 68 4

YACOB I10 ITPOTPAMME



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

10 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHnTtpoJsb
HbIE
padoThI

IIpakTHye
CKHe
padoThbI

DJIeKTPOHHbIe N (ppoBbIe 00pa3oBaTe/IbHbIE
pecypchbl

®du3nka — HayKa 0 IpUpO/IE.
Hay4Hbie MeTO/IbI TO3HAHUS
OKpY’KalolIero Mupa

bu6mmoteka 1IOK https://m.edsoo.ru/ff0c32e2

Ponb u mecTo puzuku B
($hOopMHPOBaHUH COBPEMEHHOM
Hay4HOU KapTHUHBI MUDA, B
HpaKTI/IquKOf/'I JCATCIIBHOCTHU
TroIei

bu6mmoteka 1IOK https://m.edsoo.ru/ff0c33e6

MexaHuveckoe IBUKEHHE.
OTHOCUTETHHOCTD
MEXaHUYECKOTO JBUKEHUS.
[Tepemenienue, CKOpOCTb,
YCKOpEHHUE

bubnuoteka [{OK https://m.edsoo.ru/ff0c3508

PaBHOMEpHOE ITPSAMONIMHETHOE
JIBUKEHHE

bubnuoteka [{OK https://m.edsoo.ru/ff0c3620

PaBHOyCKOpEeHHOE
IIPSAMOJIMHEMHOE IBUKECHUE

bubmuoreka [TOK https://m.edsoo.ru/ff0c372e

CBo0OoIHOE MajieHue. Y CKOpEHHE
CcBOOOIHOTO MMaIECHUS

bubmuoreka ITOK https://m.edsoo.ru/ff0c39cc



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

KpuBonuneliHoe 1BU>XEHUE.
JBr>keHre MaTepuaibHON TOUKU
10 OKPYKHOCTH

bu6nmoteka IIOK https://m.edsoo.ru/ff0c3ada

IIpuHIUIT OTHOCUTEIIBHOCTH
lNanunes. MuepuuaibHbie
cuctemsl orcuera. [lepBrbIil 3aK0H
Hrrotona

bu6nmoteka LIOK https://m.edsoo.ru/ff0c3be8

Macca tena. Cuina. [punnun
cynepnosunuu cui. Bropoit
3akoH HbroToHa st
MaTepuaibHON TOUKU

bubnuoreka IIOK https://m.edsoo.ru/ffOc3be8

10

Tpernii 3akoH HproToHa 111
MaTepUaIbHBIX TOYEK

bubnuoreka IIOK https://m.edsoo.ru/ffOc3be8

11

3aKOH BCEMUPHOIO TATOTEHUS.
Cuna tspxectu. lepBas
KOCMHYECKasi CKOPOCTb

bubmmoteka 1IOK https://m.edsoo.ru/ff0c3d00

12

Cuna ynpyroctu. 3akoH ['yka.
Bec rena

bubnuoreka [{OK https://m.edsoo.ru/ffOc3el8

13

Cuna tpenus. Koapdpuunent
TpeHust. Cuiia COpOTUBICHUS
NIPY ABWKEHHUH TeJla B KUIKOCTH
WU Ta3e

bubnuoreka [{OK https://m.edsoo.ru/ffOc3f76

14

[ToctynaTtensHoe U BpaliaTeabHOe
JIBIDKEHHUE a0COJIFOTHO TBEPIOTO
tena. Moment cuibl. [1nedo
CUJIBL. Y CJIOBUS PABHOBECHUS
TBEPAOIO TeNa

bubnuoteka [{OK https://m.edsoo.ru/ffOc41a6



https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
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https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6

15

Nmnynbc MmaTepuaibHON TOUYKH,
CHUCTEMBbI MaTEPUAIIbHBIX TOYEK.
Nmnynbe cumbl. 3akoH
COXpaHEHHUs UMITYJIbCA.
PeaktuBHOE NBHXKEHUE

bu6nmmoteka LIOK https://m.edsoo.ru/ff0c43d6

16

PaboTta 1 MOITHOCTB CHJIBI.
Kunernyeckas sneprus
MarepualibHOI Touku. Teopema
00 U3MEHEHUN KUHETHYECKON
SHEPTUU

bu6nmoteka LIOK https://m.edsoo.ru/ff0c4502

17

IToreHunanbHas SHEPruUs.
[ToreHnnanbpHas 3HEPTUs yIpyro
1e(OPMHUPOBAHHOM MTPY>KUHBL.
IToreH1ManbHas 3HEPrus Tena
BOJIM3U MOBEPXHOCTH 3eMJIU

bubmnoreka IHOK https://m.edsoo.ru/ffOc461a

18

[ToTeHumanbHbIE U
HENOTEHIMAJIbHEIC CHIIBL. CBSI3b
paboThl HEMOTEHIIUATBHBIX CUJI C
M3MEHCHHEM MEXaHHISCKOM
SHEPrUH CUCTEMBI T€J. 3aKOH
COXpaHEHUs MEXaHUYECKOU
SHEPTrUu

bubnuoreka [IOK https://m.edsoo.ru/ffOc478c

19

JlaGopaTtopHnast pabota
«HccnenoBanue cBsizu pabOTHI
CHJIBI C ©3MCHEHHEM
MEXaHUYECKOW SHEPTUU Tella Ha
pUMepe PacTSKEHHS] PE3HHOBOTO
KIyTay

bubmuoreka [IOK https://m.edsoo.ru/ffOc478c



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

KonTponbhas pabota no teme

20 «Kunemarnka. Jlunamuka. bu6nmoteka LIOK https://m.edsoo.ru/ff0c4b74
3aKOHBI COXPAHCHHS B MEXaAHUKE»
OCHOBHBIE TTOJIOKCHUS
21 MOJIEKYJIIPHO-KMHETUYECKOMN bubnuoreka [{OK https://m.edsoo.ru/ffOc4dc?
Teopur. bpoyHOBCKOE ABHKEHUE. Hudposas nadopatopus Zarnitza
Anddysns
Xapakrep JBUKECHUS U
22 BIAMOACHETBIV HacTH https://resh.edu.ru/subject/lesson/3731/main/47862/
BelecTBa. Mojienu CTpoeHHs
ra3oB, JXUIKOCTEH U TBEPJIBIX TEIl
23 acca MOJTCKYIL. ROTHRECTRO https://resh.edu.ru/subject/lesson/4722/main/47804/
BemecTBa. [locTostHHAs ABoraapo
T . .
crLToBoe paBHOB_,eCHe https://resh.edu.ru/subject/lesson/5898/conspect/15461/
24 Temnepatypa u €€ u3MepeHue. .
Hudposas nabopatopus Zarnitza
[IIxana remneparyp Llenbcus
Nnean i ra3 B MKT.
25 ACUIDHBIHN 145 B BuGmnorexa [IOK https:/m.edsoo.ru/ff0cafde
OcHoBHoe ypaBHeHue MKT
AOcomoTHas TemrepaTypa Kak
epa cpeaHen €TUYECKOM
MEPa CPEAHCH KHHETHRECKOM bu6mmoteka 11OK https://m.edsoo.ru/ff0c511e
26 SHEPrUM JIBUKEHUS MOJIEKYII. Lingposas naGoparopus Zamitza
ndponas 1 TOPHS
YpaBHenue Menpeneena- p patop
Knaneiipona
3akoH /laneToHa. ['a3oBbIe .
27 https://resh.edu.ru/tv-program/archive/325
3aKOHBI
JlaGoparopHas paboTa
28 bubmuoreka [TOK https://m.edsoo.ru/ff0c570e

«HccnenoBanue 3aBUCUMOCTHU



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://resh.edu.ru/subject/lesson/3731/main/47862/
https://resh.edu.ru/subject/lesson/4722/main/47804/
https://resh.edu.ru/subject/lesson/5898/conspect/15461/
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
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MECXKAY napaMeTpaMu COCTOAHUA
Pa3pEXKEHHOIO ra3a»

I/I3OHpOLI€CCBI B UACAJIbHOM Ia3€

bubnuorexa ITOK https://m.edsoo.ru/ff0c570e

29 aduyeckoe .
X rpagi Hudposas nadboparopus Zarnitza
MIPE/ICTABJICHHE
BnyTtpeHnHss sHEeprus
TepMO[[I/IHaMPI‘IeCKOfI CHUCTEMBI U
CrocoObI €€ U3MEHEHHS.
30 " bl ©C HEMEHEHI bubnuoreka [{OK https://m.edsoo.ru/ff0c5952
KonudecTBo TermioTsl 1 padoTa.
BHyTpeHHss sHeprust
OJIHOATOMHOTO UJICAIBHOTO raza
bu6mmoteka LIOK https://m.edsoo.ru/ff0c5¢36
31 Bunael Terionepenauu )
Hudposas madoparopus Zarnitza
VY nenbHas TEIIOEMKOCTh
emrectBa. KomnuecTBo Temio
32 BOMECTs ATHACCTBO TEIITOTH bu6mmoteka I1OK https://m.edsoo.ru/ff0c5¢36
Y TeIIoneperade.
AnuabaTtHbIi poliecc
H .
33 CPBBIH SAKOM TEPMOANHAMIII 1 bu6mmoreka LIOK https://m.edsoo.ru/ffOc5efc
€ro MPUMEHEHHUE K U30TpoIeccam
HeoOpaTtumocTs nporeccos B
34 npupoze. Bropoii 3akon bubnnorexa LHOK https://m.edsoo.ru/ff0c6230
TEPMOANHAMHKN
[Mpuanmn aevicteus u KI1
35 PUHi . A A bubmuoteka I{OK https://m.edsoo.ru/ff0c600a
TCIIJIOBOU MAIllIHBI
36 Hukn Kapuo u ero KITJ{ https://resh.edu.ru/subject/lesson/3763/start/160222/
C) 0 . )
37 KOJIOTHAECKHE NPOLIEMET https://resh.edu.ru/subject/lesson/5922/main/79074/

TCIIJIOOHCPICTUKHA



https://m.edsoo.ru/ff0c570e
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O06o0maromuii ypok

38 «MonekynsipHas ¢puzuka. OCHOBBI bubnuoreka [{OK https://m.edsoo.ru/ff0c6938
TEPMOJMHAMUKI
Konrponbnas padora mo reme
39 «MomnekynspHas ¢puzuka. OCHOBBI bubnuoreka [{OK https://m.edsoo.ru/ffOc6a50
TEPMOJMHAMUKI
IT 0
apOOOPasOBAIIE H Bu6maorexa LIOK https://m.eds0o.ru/ff0c63b6
40 KoHeHcanus. Mcnapenue u )
Hudposas madoparopus Zarnitza
KUIICHUE
AOCOIOTHAs: U OTHOCUTEIbHAS
41 BJIQ)KHOCTh BO3/yXa. bubnnorexa LHOK https://m.edsoo.ru/ff0c64d8
Haceiennsrii nap
TBépnoe Teno. Kpucrammueckue
1 amopdHbIe Teaa. AHU3OTPOIHUS
42 CBOMCTB KpucTaioB. Kujakue bubnnorexa LHOK https://m.edsoo.ru/ffOc65f0
KkpucTayibl. CoBpeMEHHbIE
MaTepuabl
IT .
JIABTICHHC H KPHCTALTHIATHA bubmmoTteka I1OK https://m.edsoo.ru/ff0c6708
43 VY aenpHas TETIIIOTA TUIABJICHUSI. Lludposas maGoparopis Zamitza
Cyb6numarus p patop
bubnuoteka [{OK https://m.edsoo.ru/ff0c6820
44 YpaBHeHHE TEIUIOBOTO OaslaHca .
Hudposas naboparopus Zarnitza
DnexTpu3aius Tell.
45 DNeKTpuyecKui 3apsia. [IBa Buaa but6mmoreka [IOK https://m.edsoo.ru/ffOc6bcc
ANEKTPUUECKUX 3apsII0B
IT
46 POBOJIHHIIL, HSIICKTPHIHA 1 bubmuoreka IIOK https://m.edsoo.ru/ffOc6bcc

MOJIyIPOBOIHUKH. 3aKOH



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
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc

COXpaHEHUS IECKTPUUIECKOTO
3apsa

47

B3aumoneiictBue 3aps10B. 3aKOH
Kyiona. Toueunslit
JIEKTPUUECKU 3apsia

bubmuoreka IIOK https://m.edsoo.ru/ffOc6ced

48

Hanps>k€HHOCTB 2IEKTPUYECKOTO
nosist. [IpuHnmn cynepnosuuuu
ANEKTPUYECKUX ToneH. JInnun
HANPSKEHHOCTH

bubnuoreka IIOK https://m.edsoo.ru/ffOc6df2

49

Pabota cuit aneKTpocTaTH4ecKoro
noiisa. [Torennman. PasHocts
IIOTCHIIHNAJIIOB

bu6mmoteka IIOK https://m.edsoo.ru/ff0c6f00

50

[TpOBOAHMKY U TUAJIEKTPUKH B
JIEKTPOCTATUYECKOM I10JIE.
Jusnexrpudeckas
MPOHUIIAEMOCTh

bu6mmoTteka 1IOK https://m.edsoo.ru/ff0c7018

51

OnektpoéMkocTs. Konnencatop

bubnuoteka [{OK https://m.edsoo.ru/ff0c7126
Iudposas nadoparopus Zarnitza

52

DNEKTPOEMKOCTH TIOCKOTO
KOHJIeHCAaTopa. JHEprus
3apsKEHHOT0 KOHJIEHCAaTopa

bubnuoreka [{OK https://m.edsoo.ru/ff0c72c0

53

JlaGoparopHas paboTa
"N3mepeHue 31eKTpOEMKOCTH
KOHJieHcaTopa"

Hudposas nabopatopust Zarnitza

54

[IpuHIMD AEACTBUS U
[IPUMEHEHNE KOHJIEHCATOPOB,
KOIIMPOBAJIBHOTO aImapara,
CTPYWHOIO IIPUHTEPA.

Hudposas nabopatopust Zarnitza



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

DneKTpocTaTHuecKast 3alluTa.
3a3emileHre AIEKTPONprUOOpPOB

55

DNEKTPUYECKUN TOK, YCIOBUS €TI0
cyuiectBoBanus. [locTOSHHBIN
tok. Cuna Toka. Hanpsixenue.
Conpotusnenue. 3akon Oma jist
y4acTKa [enu

https://resh.edu.ru/subject/lesson/5901/conspect/48863/
Hudposas nadopatopus Zarnitza

56

ITocnemoBarenpHOE,
napajuielibHOe, CMEIIaHHOE
COCIMHEHHUE TPOBOIHUKOB.
JlaboparopHas pabota «3yuenue
CMEIIIAaHHOTO COCIMHCHHUS
PE3UCTOPOBY

bubnuoreka IIOK https://m.edsoo.ru/ffOc74f0
Mudposas nadopatopus Zarnitza

57

Pabora 1 MOIITHOCTE
3JIEKTPUYECKOT0 TOKA. 3aKOH
[xoyns-Jlenna

bubnuoreka [{OK https://m.edsoo.ru/ffOc7838
Mudposas nadopatopus Zarnitza

58

3akoH OMa 1711 OJTHOM
(3aMKHYTOM) 3JIEKTPUUECKOI
nenu. KopoTkoe 3amMbIkaHUe.
JlaGoparopHas paboTa
«3mepenne DJIC ucrtounuka
TOKA U €r0 BHYTPEHHETO
COITPOTHBIICHUS

bubmuoreka ITOK https://m.edsoo.ru/ffOc7ae0
[udposas nadoparopus Zarnitza

59

DJeKTpOHHAs MPOBOJUMOCTb
TBEP/IBIX METAIIOB. 3aBUCUMOCTb
COIIPOTHBIICHUS] METAJJIOB OT
TEMIIepaTyphbI.
CBepxnpoBOIMMOCTb

https://resh.edu.ru/subject/lesson/3775/main/107861/
Ludposas nadoparopus Zarnitza



https://resh.edu.ru/subject/lesson/5901/conspect/48863/
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://resh.edu.ru/subject/lesson/3775/main/107861/

60

DJIEKTPUUYECKUH TOK B BaKyyMe.
CBolicTBa 2JIEKTPOHHBIX ITYYKOB

https://resh.edu.ru/subject/lesson/3787/main/197486/

61

[TomynpoBOAHMKH, UX
coOCTBEHHAas U IpUMECHast
npoBoauMocTh. CBoiicTBa p—N-
nepexoja. [loaynpoBogHIKOBBIE
IPUOOPHI

bu6nmoteka IIOK https://m.edsoo.ru/ff0c84ae

62

DIIEKTPUUYECKHI TOK B pacTBOpax
Y pacIujiaBax 3JeKTPOJIUTOB.
DIIEKTPOJIUTHYECKAS
Jccoluanus. JIEKTPOIU3

bubnuoreka ITOK https://m.edsoo.ru/ff0c82ba

63

DIIEKTPUUECKHI TOK B Ta3ax.
CamocTosiTenbHbIN U
HECaMOCTOSITEJIbHBIN pa3psil.
Momnnus. [Inazma

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

64

DnexTpuueckue npuOopsl U
YCTPOMCTBA U MX MPAKTUIECKOE
npumeHeHue. [IpaBuina TeXHUKH
0e301acHOCTH

bubnuoreka [{OK https://m.edsoo.ru/ffOc86fc

65

Ob6o06maromuit ypok
«DNEKTPOMHAMHKA

bubnuoreka ITOK https://m.edsoo.ru/ffOc88be

66

KonTponbhas padbota no teme
«2nekTpocTtatuka. [locTostHHBIN
ANEKTpUYECKUN TOK. TOKkH B
Pa3IUYHBIX CPeIax»

bubnuoteka [{OK https://m.edsoo.ru/ffOc8a8a

67

PesepBHelii ypok. KonTponbsHas
pabota 1o Teme
"OnexTpoauHamuka'

bubnuoteka [{OK https://m.edsoo.ru/ff0c8c56



https://resh.edu.ru/subject/lesson/3787/main/197486/
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56

68

PesepBHbIil ypok. O600mIarommit
ypok 1o TeMam 10 kitacca

bu6nmoteka LIOK https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68



https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KoanuecTBo 4acoB

Ne T Kontpoas | Ilpakruu JJIeKTPOHHBbIE HU(POBHIE 00pa3oBaTeIbHbIE
eMa ypoka
n/n Bcero HbIe ecKme pecypcebl
padoTbl padoThI

[TocTOsIHHBIE MATHUTHI U UX
B3aUMO/IeiCTBHE. MarHUTHOE

1 nosie. Bektop MarHuTHOR 1 bubnnoreka L{OK https://m.edsoo.ru/ff0c9778
MHAYKIUU. JIMHUM MarHUTHON
WHIYKIAW
MarauTHoe 1nose nNpoBOJHUKA C

2 TokoM. OnbIT Dpcrena. 1 bu6nuoteka IIOK https://m.edsoo.ru/ff0c98fe
BzaumoneiicTBue mpoBOJHUKOB C Mudposas nadopatopus Zarnitza
TOKOM
JlaGopatopHas pabora «3yuenue bubnmnoreka [{OK https://m.edsoo.ru/ffOc98fe

3 MarHUTHOTO TOJIsl KaTYLIKHU C 1 1 .

Hudposas nabopatopus Zarnitza

TOKOM»
JlelicTBME MAarHUTHOTO TOJIS HA
MIPOBOJIHUK C TOKOM. Cuiia

4 Awmnepa. JlabopaTtopHas pabora 1 1 bu6mumoreka L{OK https://m.edsoo.ru/ffoc9acO
«HMccnenoBanne nelcTBUs [udposas nadboparopus Zarnitza
MOCTOSTHHOTO MarHuTa Ha pamMKy C
TOKOM)»
JlelicTBME MAarHUTHOTO TOJIS HA

5 ABIDEYIOYIOUH SHTDREHIYTO 1 Bu6mnorexa L[OK https:/m.edsoo.ru/ff0codf4

gactuity. Cuna Jlopenma. Pabora
cuiel JIopeHia



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

DJIEKTpOMAarHuTHas: UHYKIIHSL.
IToTok BeKTOpa MAarHUTHOM
uHaykiuu. DJ1C uHayKiuu.
3aKOH 3JIEKTPOMarHuTHOM
unaykunn Papanest

https://resh.edu.ru/subject/lesson/4908/conspect/96374/

JlaGopaTtopHnas pabota
«HccnenoBanue siBICHUS
AJIEKTPOMATrHUTHON MHTYKIIHI)

bu6nmoteka LIOK https://m.edsoo.ru/ff0cal50
Hudposas nadopatopus Zarnitza

NHnyKTUBHOCTD. SIBIIEHUE
camonHykuuu. 9J1C
CaMOMHIyKIIMU. DHEPrus
MarHMTHOTO T0JIS KaTYIIKHU C
TOKOM. DJIEKTPOMAarHUTHOE T10JI€

bubnuoreka I{OK https://m.edsoo.ru/ffOca600

TexHuueckue ycTpoicTBa 1 X
IPUMEHEHHE: TIOCTOSHHBIE
MarHuThl, 3J€KTPOMArHUTHI,
AIIEKTPO/IBUTaTeNb, YCKOPUTEIN
AJIEMEHTApHBIX YacTHII,
WHTYKITUOHHAS T1eYb

bubnuoteka [{OK https://m.edsoo.ru/ffOcab82

10

Ob6o6maromuit ypok «MarautHoe
noJie. DIIeKTpOMarHuTHas
WHTYKIIHS

bubnuoteka [{OK https://m.edsoo.ru/ffOcab82

11

KonTponbHas pabota mo Teme
«MaramuTHoe 1oiJe.
SHeKTpOMaFHI/ITHaSI I/IH}I}’KHI/IH»

bubmuoreka [{OK https://m.edsoo.ru/ffOcad58

12

CBo06o1HbIE MEXaHUYECKHE
kosiebanus. ['apmMoHnUeckue
Kosie0aHus. YpaBHEHUE

bubmuoreka [{OK https://m.edsoo.ru/ffOcaf06



https://resh.edu.ru/subject/lesson/4908/conspect/96374/
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

rapMOHUYECKHUX KOJeOaHUM.
[IpeBparenue sHepruu

13

JlaGopaTtopHnast pabora
«HccnenoBanue 3aBUCUMOCTHU
Mepro/1a MajIbIX KoJeOaHui rpy3a
Ha HATH OT JIJIMHBI HUTH U MacCChI
rpy3a»

bu6nmoteka LIOK https://m.edsoo.ru/ff0caf06

14

KonebaTenbHBIN KOHTYD.
CBOOOTHBIC IEKTPOMArHUTHBIC
KoJieOaHMs B UI€AIbHOM
K0JIeOAaTEIIbHOM KOHTYE.
AHaJIOTHs MEX1y
MEXaHHUYECKUMHU U
AJIEKTPOMATHUTHBIMA
KOJIEOAHUSIMH

bubnuoreka [{OK https://m.edsoo.ru/ffOcb820

15

®opmyna Tomcona. 3akoH
COXpaHEHUs SHEPTHH B
UJeaTHbHOM KO0JIe0aTeTbHOM
KOHTYpe

bubnuoreka [{OK https://m.edsoo.ru/ffOcb9ca

16

[TpencraBneHue o 3aTyXaromMx
Kosie0aHusX. BelHyX1eHHbIE
MEXaHHUYECKUE KoJIeOaHMsl.
Pe3onanc. Beinyx/1eHHbBIE
3JIEKTPOMAarHUTHbIE KoJeOaHus

bubnuoreka [{OK https://m.edsoo.ru/ffOcbb86

17

IlepemeHHBIH TOK.
CuHycouanbHbIA TEPEMEHHBIIN
TOK. MOIIIHOCTh IEPEMEHHOTO
TOKa. AMIUTUTYHOE U

bubnuoteka [{OK https://m.edsoo.ru/ffOcbd34



https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34

HeﬁCTBYIOHlee 3HAa4YCHUC CHJIbI
TOKa U HAITPSAXKCHHUA

18

Tpancdopmarop. [Iponssozactso,
nepeaaya u norpediieHue
JIEKTPUUECKON IHEPTUU

19

YCTpOoUCTBO U IPAKTHYECKOE
IIPUMEHEHHUE IEKTPUIECKOTO
3BOHKA, F€HEPATOpa IEPEMEHHOTO
TOKA, JINHUH 3JIEKTpolepead

bubnuorexa ITOK https://m.edsoo.ru/ffOcc324

20

DKOJIOTUYECKUE PUCKU ITPU
IPOU3BOCTBE NIEKTPOIHEPIUU.
Kynbrypa ucnonbs3oBanus
9JIEKTPOIHEPTHUH B MTOBCEIHEBHOM
KHU3HU

https://resh.edu.ru/subject/lesson/5529/conspect/146291/

21

Mexannueckne BOJIHBI, YCJIOBUA
pacnpoctpanenus. [lepuog.
CKopocTh pacupocTpaHEeHUs U
JiMHa BosHbL. [lonepeunsie u
MIPOJI0JIbHBIE BOJHBI

bubmuoreka ITOK https://m.edsoo.ru/ffOcca54

22

3Byk. CKOpOCTb 3BYKa.
I'poMkocTh 3ByKa. BeicoTa TOHA.
TemOp 3ByKa

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

23

DIIEKTPOMAarHUTHBIE BOJIHBI, UX
cBOMCTBa U cKopocTh. [Ikana
AJIEKTPOMATrHUTHBIX BOJIH

bubnuoreka I{OK https://m.edsoo.ru/ffOccfe0

24

[TpuHIMTIBI paTHOCBS3U U
TeneBuaeHus. Pa3Butue cpeacTs
cBs3u. Pagnonokamus

https://resh.edu.ru/subject/lesson/4915/conspect/47442/



https://m.edsoo.ru/ff0cc324
https://resh.edu.ru/subject/lesson/5529/conspect/146291/
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://resh.edu.ru/subject/lesson/4915/conspect/47442/

25

Kontponbnas pabota
«Konebanust 1 BOJIHB

bu6nmoteka LIOK https://m.edsoo.ru/ffOcc6f8

26

IIpssmonuHeiHOE
pacmpocTpaHEHUE CBETA B
OAHOPOJIHOM cpene. ToueuHblid
MCTOYHHMK cBeTa. JIyd cBeTa

bu6nmoteka LIOK https://m.edsoo.ru/ff0cd350

27

OTtpakeHue cBeTa. 3aKOHbI
oTpaxkeHus ceera. [loctpoeHue
n300pa’keHH B INIOCKOM 3epKajie

bu6mmoteka 1LHOK https://m.edsoo.ru/ff0cd4e0

28

IIpenomnenue ceera. Ilonnoe
BHYTpPEHHEE OTPa’KEHUE.
IIpenenbHbIN yroa NOJIHOTO
BHYTPEHHETO OTPaKECHHUS

bu6mmoteka LIOK https://m.edsoo.ru/ffOcd7f6

29

JlaGopaTtopHnast pabora
«3mepeHne nokasaresst
MIPEJIOMIIEHUS CTEKIIa»

bu6mmoteka IIOK https://m.edsoo.ru/ff0cd67a

30

JIunzel. [Toctpoenne
n3o0paxxkenuit B munuze. opmyna
TOHKOM JIMH3BI. Y BEJIMYCHUE
JIUH3BI

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

31

JlaGopaTtopHnas pabota
«HccnenoBanne cBOMCTB
U300paXeHUH B TMH3aX»

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

32

Hucnepcus cera. Cl0KHBII
coctas 6enoro cBera. I[BerT.
JlaGopaTtopHnast pabota
«Habmonenne Aucrepceuu CBeTay

https://resh.edu.ru/subject/lesson/3818/main/48001/



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
https://m.edsoo.ru/ff0cdd1e
https://resh.edu.ru/subject/lesson/3818/main/48001/

33

Wutepdepenius ceera.
Hudpakmus crera.
JudpakiuonHas pemérka

bu6nmoteka LIOK https://m.edsoo.ru/ff0ced22

34

HOHGpG‘-IHOCTL CBCTOBBIX BOJIH.
HOHHpI/BaHI/IH CB€Ta

bu6nmoteka LIOK https://m.edsoo.ru/ff0cf02e

35

OnTuueckue mpuOOps U
YCTPOMCTBA U YCIIOBUS UX
0€30MacHOr0 NPUMEHEHUS

https://resh.edu.ru/subject/lesson/3829/start/197511/

36

['paHuIbl IPUMEHUMOCTH
KJIACCUYECKOW MEXaHUKH.
ITocTynatel cienuaibHOW TEOPUHU
OTHOCUTEJIbHOCTH

bu6mmoteka 1IOK https://m.edsoo.ru/ffOcf862

37

OTHOCHUTEIBHOCTD
OJIHOBPEMEHHOCTH. 3aMe IJICHHE
BPEMCHH U COKPAIICHUE JITTHHBI

bu6mmoteka LIOK https://m.edsoo.ru/ffOcfad2

38

OHeprus U UMIYJIbC
pensiTUBUCTCKON yacTulibl. CBS3b
MAacchl C SHEPTUEN U UMITYIILCOM.
DHeprus MoKost

bubnuoteka [{OK https://m.edsoo.ru/ffOcfc68

39

KonTponbhas pabota «OnTuka.
OcHOBBI cielaIbHOM Teopun
OTHOCHUTEIBHOCTID

bubnuoteka [{OK https://m.edsoo.ru/ffOcf6f0

40

®otonsl. Popmyia [1manka.
DHeprus U UMMIyJabc GoToHA

bubnuoteka [{OK https://m.edsoo.ru/ffOcfel6

41

OTKpBITHE U HCCIICIOBAHUE
dororddekra. OnbiTe A. T
CroneroBa

bubmuoreka ITOK https://m.edsoo.ru/ffOcffc4



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://resh.edu.ru/subject/lesson/3829/start/197511/
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

42

3akonHbl GpoTordhdexra.
VYpaBHeHue DUHIITEHHA 114
dotorpdekra. «KpacHas
rparuiay Gorordpdexra

bu6nmoteka LIOK https://m.edsoo.ru/ff0d015e

43

Jasaenne ceera. OnbrTel I1. H.
JleOeneBa. XMMUYECKOE IEHICTBUE
cBeTa

bu6nmoteka LIOK https://m.edsoo.ru/ff0d04a6

44

TexHudeckue ycTpoiucTsa u
MPAKTUYECKOEe MPUMEHEHHE:
dboTo31eMEHT, HOTOATUHK,
coJTHe4Has OaTapesi, CBETOUO/T

https://resh.edu.ru/subject/lesson/3878/conspect/48317/

45

Pemenue 3agay mo reme
«DJIeMeHTEI KBAHTOBOM OITHUKI)

bubnuoreka ITOK https://m.edsoo.ru/ff0d0302

46

Mogenb atoma Tomcona. ONbBITHI
Pesepdopna o paccesauro o-
yactull. [Inanerapnas monaeins
aToma

bubnuoteka [{OK https://m.edsoo.ru/ff0d091a

47

[Tocrynater bopa

bubnuoteka [{OK https://m.edsoo.ru/ff0dOafa

48

W3myuyenue u norinomeHue
(OTOHOB IpH Mepexoie aToma ¢
OJIHOTO YPOBHSI SHEPIUU Ha
Ipyroil. Buasl criekTpoB

bubnuoteka I{OK https://m.edsoo.ru/ffOdOafa

49

BonHoBbIE CBOMCTBA YaCTHII.
Bounbl ne bporins.
KopnyckynsipHO-BOITHOBOM
nyanu3Mm. CIIOHTaHHOE 1
BBIHYKJICHHOE U3JTyYCHHE

bubnuoteka [{OK https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://resh.edu.ru/subject/lesson/3878/conspect/48317/
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

50

OTKpBITHE PATUOAKTUBHOCTH.
Omneiter Pesepdopaa mo
OTIpEe/IeNIEHUIO COCTaBa
PaZMOaKTUBHOTO U3TyUYCHHUS

bu6nmoteka IIOK https://m.edsoo.ru/ff0d0fd2

51

CgoiicTBa anbda-, 6era-, raMma-
u3nydeHus. Biusaue
PaJIMOaKTUBHOCTH HA YKUBBIC
OpTaHU3MBI

https://resh.edu.ru/subject/lesson/4918/start/48463/

52

OTKpbITHE TPOTOHA U HEUTPOHA.
H3otomnbl. Anba-pacna.
DJIIEKTPOHHBIN U MO3UTPOHHBII
Oera-pacnan. ['amma-u3inydeHue

bubnuoreka ITOK https://m.edsoo.ru/ff0d1162

53

OHeprusi CBsI3U HYKJIOHOB B si/Ipe.
Snepublie peakuuu. AnepHblii
peaktop. [Ipobiemsr,
MIEPCIIEKTUBBI, SKOJIOTHYECKUE
ACIIEKTHI IAEPHON IHEPTETUKHU

bubnuoreka [{OK https://m.edsoo.ru/ff0d1356

54

DJIeMEHTAPHBIE YaCTHUIIBI.
OTKpbITHE TO3UTPOHA. MeTobI
HAOIIO/IEHUS ¥ PETUCTPAINH
aNeMeHTapHbIX yactull. Kpyribsii
cron «DyHIaMeHTaIbHbIE
B3aUMOJICUCTBUS. ENMHCTBO
(bU3UIECKON KapTHHBI MUPAY

bubnuoreka [{OK https://m.edsoo.ru/ff0d0e38

55

Bup 3Bé3nnoro nebda. Co3sesnus,
SIpKHE 3BE3/IBI, TUTAHETHI, UX
BuanMoe asmxenne. Conneunas
cHCTEMa

https://resh.edu.ru/subject/lesson/3918/start/48521/



https://m.edsoo.ru/ff0d0fd2
https://resh.edu.ru/subject/lesson/4918/start/48463/
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38
https://resh.edu.ru/subject/lesson/3918/start/48521/

56

Conuue. ConHeuHast akTUBHOCTb.
Uctounuk sueprun ColiHia u
3BE3

https://resh.edu.ru/subject/lesson/5910/start/280701/

57

3BE3/bI, X OCHOBHEBIE
XapaKTEPUCTUKU. 3BE3/bI IIaBHOU
MOCIIEI0BATEIHLHOCTH.
BuyTpennee crpoenue 3BE3 1.
CoBpeMeHHbIE MPECTABICHUS O
MIPOUCXOKICHUH U SBOJIIOLIUU
ConHua u 3B€31

https://resh.edu.ru/subject/lesson/5910/start/280701/

58

Mneunsiii [lyTe — Hamma
INanaktuka. [Tonoxenue u
nemxenne Cosnna B ['anakTuke.
lNanmakTuku. YEpHbIE ABIPHI B
Apax rajlakTUK

https://resh.edu.ru/subject/lesson/4935/start/

59

Bcenennas. Pa3zoeranme
ranakTuk. Teopus bonbiioro
B3pbIBA. PETMKTOBOE M3IIy4YeHHE.
MertaranakTuka

https://resh.edu.ru/subject/lesson/4937/start/197941/

60

Heperennbie npo0ieMsl
aCTPOHOMUHU

https://resh.edu.ru/subject/lesson/4937/start/197941/

61

KonrtponbHas pabota «D1eMeHTHI
ACTPOHOMMH U acTPOPUIUKI»

https://resh.edu.ru/subject/28/11/

62

Ob6o6maromuit ypok. Posb
(GU3HUKN U aCTPOHOMHUH B
3KOHOMUYECKOMH,
TEXHOJIOTUYECKOM, COLIMaIbHOM B

https://resh.edu.ru/subject/28/11/



https://resh.edu.ru/subject/lesson/5910/start/280701/
https://resh.edu.ru/subject/lesson/5910/start/280701/
https://resh.edu.ru/subject/lesson/4935/start/
https://resh.edu.ru/subject/lesson/4937/start/197941/
https://resh.edu.ru/subject/lesson/4937/start/197941/
https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/11/

ATUYECKOH cdepax AeaTeIbHOCTH
YyelioBeKa

63

O6o6maromuit ypok. Pois u
MecTO (PU3UKHU M aCTPOHOMHH B
COBPEMEHHOM HAay4YHOUN KapTUHE
Mupa

https://resh.edu.ru/subject/28/11/

64

Ob6o6maromuit ypok. Poib
¢uznyeckoil Teopun B

dbopMUPOBaHUU TIPEJICTABICHUI O

buznueckoil kKapTuHe MUpa

https://resh.edu.ru/subject/28/11/

65

O6o6marmuii ypok. Mecrto
(u3nYECKOM KapTUHBI MUpa B
00I11IeM psITy COBPEMEHHBIX
€CTECTBEHHO-HAYYHbBIX
HPEICTABICHUIN O TIPUPOJIC

https://resh.edu.ru/subject/28/11/

66

PesepBHbIil ypok. MarautHoe
noJie. JJIEKTpOMarHuTHas
WUHIYKIMS

https://resh.edu.ru/subject/28/11/

67

PesepBHblii ypok. OnTuka.
OcHOBBI cIENMANIBHON Teopun
OTHOCUTEJIBHOCTH

https://resh.edu.ru/subject/28/11/

68

Pesepnslit ypok. KBantosas
¢duznka. DIeMeHTbl aCTPOHOMHUU
U acTpoU3UKU

bubnuoteka [{OK https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

68



https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/11/
https://m.edsoo.ru/ff0d1784




YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYEHUKA

» Gdusuka, 10 kimace/ Msikumes I'.51., byxosues b.b., Corckuit H.H. non
penakiueit [TapdpentreBoii H.A., AkninonepHoe obiiecTBo «M31aTeancTBo
«IIpocBenienne»

» Gusuka, 11 kimace/ Msikumes I'.J1., byxosues b.b., Yapyrun B.M. noa
penakiueit [TapdpentreBoii H.A., AkninonepHoe obiiecTBo «M31aTeancTBo
«IIpocBemienue»

* 3amauHuk. 10-11 kmaccel - PeimkeBuy ATl

* [Tnardpopma Pemry OI'D, EI'D, BIIP https://phys-ege.sdamgia.ru/

» OTKpBITHIN OaHk 3aganuii o ¢usuke https://ege-fipi.ru/fizika-ege/

METOANYECKHUE MATEPHAJIbI J1JIA YYUTEJISA

» Jlunusgs YMK T'. 5. Msakumesa, M.A. IlerpoBoii. ®uzuka (10-11) (b)
uctounuk : https://rosuchebnik.ru/material/fizika-10-klass-metodicheskoe-
posobie-petrova/; https://rosuchebnik.ru/material/fizika-11-klass-bazovyy-

uroven-metodicheskoe-posobie/

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HNHTEPHET

* [Tnatrdpopma Perry OI'D, EI'D, BIIP https://phys-ege.sdamgia.ru/

» OTkpBITHIN OaHk 3amanuii o ¢usuke https://ege-fipi.ru/fizika-ege/

» [Tnarpopma POUI https://resh.edu.ru/

» [Tnardhopma Enunoe copeprkanue odmero oopaszoanus https://edsoo.ru/
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