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HHOACHUTEJBHASA 3AIINCKA

[Iporpamma no ¢u3uke 0a30BOr0 ypOBHS Ha YpPOBHE CpPEIHEro OOILero
oOpa3oBaHusi pa3zpaboTaHa Ha OCHOBE IMOJIOKEHUW U TpeOOBaHUM K pe3yJibTaTaM
OCBOEHHMSI OCHOBHOI 00pa3oBaTelbHOW MHporpammsl, npexacraBiieHHbIX B PI'OC
COO, a Ttakxke c yuéroMm enepanbHO paboyeil MporpaMMbl BOCHHUTAHUS U
KOHIENIMK TpernofaBaHus yueOHoro mnpeamera «Pusnuka» B 00pa30BaTEIbHBIX
OpraHU3aUAX Poccuiickon Oenepanuy, PEATU3YIOIINX OCHOBHEIE
oOpa3oBarenbHbIE MPOTPAMMBI.

Copepxanue mporpaMmbl 1O (U3MKE HampaBiIeHO Ha (opMHpOBaHHE
€CTECTBEHHO-HAYYHON KapTHHBI Mupa odydarommxcs 10—11 kmaccoB npu o0yueHUH
ux (Qusnke Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-JEATEILHOCTHOTO IMOIXOJa.
[Iporpamma no ¢usuke coorBercTByeT TpedoBanusiM GI'OC COO k miaHupyemMbIM
JUYHOCTHBIM, MPEIMETHBIM U METANpeJIMETHBIM pe3yJibTaTaM OOy4eHHs, a TakkKe
YUHUTBIBAET HEOOXOJUMOCTh peaU3alMi MEXIPEIMETHBIX CBS3€ (U3HKU C
€CTECTBEHHO-HAYYHBIMU y4E€OHBIMHM IpeaMeTaMu. B Hell onpenensitorcss OCHOBHBIE
LeJIM U3y4eHUs (PU3MKU Ha YPOBHE CPEIHEro oO0IIero oopa3oBaHus, MIIAHUPYEMbIE
pe3yJIbTaThl OCBOCHUS Kypca (PM3UKH: JINYHOCTHBIE, METAIPEIMETHbIE, IPEIMETHbBIE
(Ha 6a30BOM ypOBHE).

[Iporpamma 1o pu3MKe BKIIIOYAET:

e IUIAHUPYEMBbIE PE3yJIbTaThl OCBOEHHUA Kypca (PU3MKK Ha 0a30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI IO FOJaM 00yUYeHUS;

e conepkaHue yuyeOHoro mpenmMera «Puznka» 1mo rojgaM o0yueHusl.

du3zrka Kak Hayka O HaubOojee OOIIMX 3aKOHAX MPUPOIbI, BBICTyNas B
KauyecTBe y4yeOHOTO MpeaMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKIJIAJ B CUCTEMY
3HaHUM 00 okpyxaromeM mupe. [1IkoapHBIN Kype GU3MKH — CUCTEMOOOPa3yIONTUi
JUI €CTECTBEHHO-HAYUYHBIX Y4YE€OHBIX MPEAMETOB, MOCKOIbKY (DU3MUECKHE 3aKOHBI
JeXaT B OCHOBE IIPOIECCOB M SBJICHUM, H3y4aeMbIX XHUMHEH, OHOJOTHEH,
dbuzuyeckoid reorpadueid u  acTpoHomueil. Mcmonp3oBaHME U AKTUBHOE
npuMeHeHne  (U3MYECKUX 3HAHUW  ONpeleNsieT  XapakTep U pa3BUTHE
Pa3HOOOpPAa3HBIX TEXHOJIOTUN B Cepe IHEPTETUKU, TPAHCIIOPTA, OCBOCHMSI KOCMOCA,
[OJIyYEHHS] HOBBIX MAaTepUaloB C 3aJaHHBIMM CBOWCTBaMM WU Apyrux. M3ydenwue
(U3HKM BHOCUT OCHOBHOM BKJIaJ B (POPMHUPOBAHUE €CTECTBEHHO-HAYYHOU KapTUHBI
Mupa oOydarouuxcs, B (OpPMHPOBAHHWE YMEHUM NPUMEHATh HAYYHBIA METOA
MO3HAHUS MTPHU BBIMOJHEHUU UMHU YU4E€OHBIX UCCIIETOBAHUM.

B ocHoOBY kypca pu3uku a1 ypoBHS cpeHEro 0011ero oopa3oBaHus MOJIOKECH
PAA UEH, KOTOPbIE MOKHO pacCMaTpUBaTh KaK MPUHLHUIIBI €70 IOCTPOECHHUS.

Hoes yenocmnocmu. B CcOOTBETCTBUM C HEH Kypc SBISETCA JIOTUYECKU
3aBEPIIEHHBIM, OH COAEPXKUT MaTepuan U3 BCEX Pa3fesioB (PU3MKHU, BKIIOYAET KaK
BOIPOCHI KJTACCUYECKOM, TAK M1 COBPEMEHHOMN (DHU3HUKHU.

Hoesn cenepanuzayuu. B cooTBeTCTBUM C HEW MaTepuan Kypca (QU3MKU
o0OBbeIMHEH BOKpPYr (Qu3Myeckux Teopuil. Beaymmm B Kypce sBIseTcs



dbopMHpoOBaHUE TPEACTABICHUM O CTPYKTYPHBIX YPOBHSIX MaTepHUM, BEILECTBE U
ToJIe.

Hoes cymanumapuzayuu. E€ peanmsanusi npeanosnaraeT HCIOIb30BaHUE
TYMaHUTAPHOTO TOTEHIHaa (DU3UUYECKON HAYKH, OCMBICIICHHE CBSI3U Pa3BUTHS
(GU3HUKU ¢ pa3BUTHEM OOIIECTBA, a TAKKE C MUPOBO33PEHUECKUMU, HPABCTBEHHBIMU
Y DKOJIOTMYECKUMHU MTPOOTIEMaMHU.

Hoes npuknaomnoii nanpasnennocmu. Kypc pusmku mpenmnonaraet 3HaKOMCTBO
C IIMPOKUM KPYIOM TEXHHUYECKHX M TEXHOJIOTMYECKUX MPUIIOKEHUN H3YUCHHBIX
TEOpU U 3aKOHOB.

Hoes oxonocuzayuu peamusyercs TMOCPEICTBOM BBEACHHS DJIEMEHTOB
CoJIepKaHusl, MOCBSIIEHHBIX SKOJOTHUYECKUM MpobdiieMaM COBPEMEHHOCTH, KOTOPhIE
CBSI3aHBI C Pa3BUTHEM TEXHUKM U TEXHOJIOTUH, a TaKXke OOCYXICHHS MpodiemM
PalMOHAIBHOTO MPUPOIOTOIB30BAHMS M SKOJIOTUUECKONH O€30IaCHOCTH.

Crep>KHEBBIMU 3JIEMEHTaMHM Kypca (U3MKM Ha YPOBHE CpEIHEro oOLIero
oOpa3oBaHMsl SBJIAIOTCS (u3nueckue Teopuu ((GopMHUpOBAHHME MPEACTABICHUH O
CTPYKType MOCTPOEHUS (PU3UUECKOU TEOpHH, poin (YyHIAMEHTATbHBIX 3aKOHOB H
MIPUHIIMIIOB B COBPEMEHHBIX MPEACTABICHUIX O PUPOJIE, TPAHUIIAX TPUMEHUMOCTH
TEOpUH, JIJIsl OMUCAHUSI €CTECTBEHHO-HAYUHBIX SBJICHUH U IIPOLIECCOB).

CucTeMHO-eSTEIbHOCTHBIN MOAX0A B Kypce (DU3MKU peaau3yercs Ipexkie
BCEro 3a CUET OpraHU3alyy 3KCIEPUMEHTAIbHOW JAESITENIBHOCTH O0YyYaroIUXCs.
Jliis 6a30BOTO ypOBHS Kypca (PU3UKH — 3TO UCTIOIB30BAaHUE CUCTEMBI (DPOHTATBHBIX
KPaTKOBPEMEHHBIX SKCIIEPUMEHTOB U JTaOOPaTOPHBIX paboT, KOTOPHIE B MPOTpamMme
no Qu3uke OO0bEIUHEHBl B OOLIMM CHHMCOK YYEHHMUYECKHUX MPAKTUYECKUX paloT.
Boigenenue B ykazaHHOM IiepeyHe JaOOpaTOpHBIX paboT, MPOBOJUMBIX IS
KOHTPOJII U OLICHKH, OCYIIECTBIISIETCS YYaCTHUKaMU 00pa30oBaTEIbHOrO Mpolecca
UCXO0JId M3 OCOOECHHOCTEH IUIAaHMPOBAaHUSI M OCHallleHus KaOuuera ¢usuku. [lpu
9TOM OOECHEeYMBAETCS OBJAJACHHE OOYYAIOIIUMUCS YMEHUSIMH IPOBOJUTH
KOCBEHHbIE M3MEpPEHHUs, HCCIEIOBAaHUS 3aBUCUMOCTEH (DU3MUECKUX BEIUYUH U
[IOCTAHOBKY OIIBITOB IO MTPOBEPKE MPEITIOKEHHBIX TUIIOTE3.

bonpiioe BHUMaHUe yAensIeTcs PeleHUI0 pacdETHRIX U Ka4eCTBEHHBIX 3ajad.
[Tpu sTOM A pacu€THBIX 3a/1a4 MPUOPUTETOM SIBISIFOTCS 3a/1a4Ml C SIBHO 33JaHHOMN
(¢u3znyeckol MOJAENBIO, TMO3BOJISIOIIME TMPUMEHSATh M3yYEHHBbIE 3aKOHbI U
3aKOHOMEPHOCTH KakK M3 OJHOIO paszjena Kypca, TaK M HMHTErpuUpys 3HAHUSA U3
pasHbIX pasfenoB. (s KaueCTBEHHBIX 3a/lad MPHOPHUTETOM SIBIISIOTCA 3aJaHus Ha
OOBSICHEHHE TPOTEKaHUsI (PU3UYECKUX SBJICHUUW M TIPOIIECCOB B OKPYXKAIOIICH
KU3HU, Tpelyrolye BbIOOpa (U3UYECKOM MOACIM Il CHUTYyallMd MPaKTUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpedoBanusiMmu @I'OC COO k MaTepuanbHO-TEXHUYECKOMY
oOecreueHno y4eOHoro mnpoiecca 0a30BbI ypOBEHb Kypca (DM3UKM HAa YpOBHE
cpeaHero oOiero oOpa30BaHUsI JOJDKEH H3Y4aTbCsl B YCJIOBHUSX MMPEIMETHOTO
kabuHeTa (U3WMKH WM B YCIOBHUSIX HHTETPHUPOBAHHOTO KaOWHETa MPEAMETOB
€CTECTBEHHO-HAYYHOTO IUKJIa. B kabunere (U3MKU JOMKHO OBITH HEOOXOIUMOE



nabopaTopHoe OOOpyAOBaHUE JJIA BBIIOJHEHHUS YKa3aHHBIX B MIporpamme Io
(¢u3rKe yUeHUYECKUX MPAKTUYECKUX padOT U JEMOHCTPALIMOHHOE 000pyA0BaHuUE.

JlemoHCTpanmonHoe obGopymoBanue (GopMupyercs B  COOTBETCTBHHU C
OPUHIIMIIOM MHUHUMAJbHOM  JOCTaTOYHOCTH U 00O€CleYMBaeT IMOCTAHOBKY
NEPEUUCICHHBIX B TMporpamMme 10 (U3UKE KIIOYEBbIX JIEMOHCTpAlui IS
WCCICOBAHMS  W3y4YaeMbIX  SIBIEHWW ©W  TPOIECCOB, OMIUPUUYECKUX |
(byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX MPUMCHCHHM.

JlabopatopHoe 0O0OpyJIOBaHWE JII YYECHHYECKUX MPAKTUYECKUX pPadoT
dopmupyeTcsi B BHUJIE TEMAaTUYECKUX KOMILJIEKTOB M OOecreuuBaeTcsi B pacuére
OJIHOTO KOMIUJIEKTa Ha JBYX oOOydalmmxca. TemMaTH4ecKue KOMIUICKTHI
1a00paTOpPHOTO O0OPYMOBAaHMS JOJKHBI OBITh TOCTPOCHBI HAa KOMIUJICKCHOM
WCIIOJIb30BAaHUN AHAJIOTOBBIX W IHM(POBBIX MPHUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEpPUTEIBHBIX CUCTEM B BUJIE IU(POBBIX TabopaToOpuil.

OCHOBHBIMHU IIEJIIMU U3y4eHUs PU3UKHU B 00111eM 00pa30BaHUU SIBJISIFOTCS:

e (QopMupoBaHue wHHTEpeca M CTPEeMJICHUS OOYy4YalOIIMXCA K HAy4YHOMY
M3YUYCHUIO TIPUPOJBI, PAa3BUTHE WX HWHTCIUICKTYaJIbHBIX M TBOPUYECKHUX
CIIOCOOHOCTE;

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJE MO3HaHUS U (popMuUpoBaHHE
UCCJIeI0BATEILCKOTO OTHOIICHUS K OKPYKAIOLUM SIBIICHUSM;

e (opMupoBaHUE HAYIHOTO MHUPOBO33PCHUS KaK PE3yIbTaTa U3YYCHUS OCHOB
CTPOCHHUS MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DH3HUKU;

e (QopMupoBanue yYMEHHA OOBICHATH SBJICHUS C  HCIOJb30BAHHEM
bu3HUeCcKUX 3HAaHUHM ¥ HAYYHBIX JOKA3aTeIbCTB;

e (QopMupoBanue mnpeaCTaBICHUNA O poiid (GU3UKUA IS Pa3BUTHS JIPYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJOTHH.

JlocTikeHrne ATUX Iejiell Oo0ecreYnBaeTCs PEIICHUEeM CIASAYIOMNUX 3a7a4 B

nporiecce u3ydeHus Kypca GU3UKH Ha YPOBHE CpeTHEero o0IIero oopa3oBaHMs:

e MpUOOpETEeHNEe CUCTEMbI 3HAHUN 00 00X (U3HMUECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOPHsSIX, BKJIIOYas MEXaHUKY, MOJEKYJSIpHYI0O (HU3HKY,
AIEKTPOINHAMUKY, KBAHTOBYIO (PU3HKY M SJIEMEHTHI aCTPOPU3HUKHY;

e (QopMupoBaHME YMEHHH TNPUMEHATh TEOPETHYCCKUE 3HAHUA IS
oObsiCHeHUS] (U3UYECKUX SBICHHM B TPUPOJAE H JUISI TPUHATHUSA
IIPAKTUYECKUX PELICHUU B IOBCEIHEBHOM KU3HU,

e OCBOGHHE CIOCOOOB pEIICHUS pa3IMYHBIX 3a7ad ¢ SBHO 3aJaHHOM
Gu3nUecKoi MOJENbI0, 3aJay, TOJPa3yMEBAIOIINX CaMOCTOSTCIBHOE
co3nanue GU3NICCKOW MOJICIH, aIcKBAaTHOW YCIIOBHSIM 3aJ1a4H;

e TMOHMMaHHE (UUYECKUX OCHOB W TPHUHITUIIOB JIEUCTBHUS TEXHUYECKUX
YCTPOUCTB M TEXHOJIOTMYECKUX MPOIECCOB, UX BIMSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJIAQJICHUE METOJaMH CaMOCTOSTEILHOTO TUTAHHUPOBAHUS W TIPOBEICHUS
¢u3HUecKNX SKCIEPUMEHTOB, aHajdu3a W WHTEpHpeTanuu HHPOpMAaInu,
oTpeIeIeHHS JOCTOBEPHOCTH MOTYYEHHOTO PE3yJIbTaTa;



e CO3/IaHUE YCJIOBHUH AJi1 pa3BUTUS YMEHUN MPOEKTHO-UCCIEI0BATEIBCKOH,
TBOPYECKOU IEATEIIBHOCTH.

Ha wusydenune ¢usuku (06a30BbIi ypOBEHb) Ha YpPOBHE CpPEIHEr0o OOIIEero
obpazoBanus orBojauTcs 136 gacoB: B 10 kimacce — 68 yacoB (2 yaca B HE/ENI0), B
11 xnacce — 68 yacoB (2 yaca B HEJIEIIIO).

[Ipennaraemeiii B mporpamme 1o (U3HKE TMEpeueHb JabOpaTOpHBIX U
MPAKTHUYECKUX paboOT SBISAETCA PEKOMEHJOBAHHBIM, YUYUTENb JENaeT BBIOOD
MpOBEJCHUSI J1aOOPAaTOPHBIX pPadOT M ONBITOB C YYETOM HWHIUBUAYaJIbHBIX
0COOCHHOCTEH 00yJarOIIUXCS.



COAEPXKXAHUE OBYUEHUA
10 KIIACC

Paznen 1. ®usuka ¥ MeTOAbI HAYYHOTO MIO3HAHUSA

®dusnka — Hayka o mnpupone. HaydHble METOABI IO3HAHHS OKPY’KAOILETO
Mupa. Ponb DOKCriepuMeHTa M TEOpUM B INPOLECCE TMO3HAHUS IPUPOJBL.
OKCIIepUMEHT B (pU3HKE.

MoaenupoBanue (uU3NYECKUX SIBJIEHMM M mporeccoB. HayuHble TMIIOTE3BI.
dusnyeckre 3aKOHbI U TEOPHUH. ['paHUIBI MPUMEHUMOCTU (PU3NYECKUX 3aKOHOB.
[IpyHLIMT COOTBETCTBUA.

Ponbe u Mecto ¢usuku B GOpMUPOBAHUN COBPEMEHHON HAyYHOW KapTUHBI
MHpA, B IPAKTUYECKON EATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble W IUQPOBBIE U3MEPUTENbHBIE TNPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pazgen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABMKEeHHE. OTHOCUTEIBLHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemernienune, CKOpocTh (CpemHsisi CKOPOCTb, MTHOBEHHAsi CKOPOCTb) H
YCKOPEHHUE MaTepUaJbHOW TOYKHM, UX MPOEKIMU Ha OCU CHUCTEMBI KOOpIWHAT.
CroxeHune nepeMeleHU U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsIMOJIMHEWHOEe IBrkeHue. I 'paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHUs, MyTH U TMepeMelIeCHus
MaTepUaIbHOW TOYKHA OT BPEMEHH.

CBoboaHOe nazeHre. Y CKOpeHHe CBOOOIHOTO MMaICHUSI.

KpuBonuHeitnoe  aBmkeHue. [IBWkKEHHE  MATEpUAIBHOM TOYKH  TIO
OKPYKHOCTH C MTOCTOSHHOM MO MOAYJIIO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocth. [lepuon u wactora obparnienus. LleHTpocTpeMuTENNbHOE YCKOPEHHE.

TexHuyeckue yCTpOICTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JBH>KCHUE CHAPSJOB, LIEMTHBIE U PEMEHHBIE MTEpEIavn.

Jlemoncmpayuu

Mogens cucTeMbl OTCU€Ta, WIITIOCTPALUS KMHEMATUYECKUX XapaKTEPUCTHUK
JBH>KCHUSL.

[IpeoOpa3zoBanue IBUIKEHUI C UCTIOJIB30BAHUEM TIPOCTHIX MEXAHU3MOB.

[Tamenue Tes B BO3yX€E U B pa3peKEHHOM MTPOCTPAHCTBE.

HaOmronenue ABWKEHHS Teja, OPOIICHHOrO TOJ YIJoM K TOPU30HTY M
TOPU30HTAIBHO.

N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.



Hanpagiienne ckopocTy Ipu ABMXKEHUH MO OKPY>KHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEAECICHUS MTHOBEHHOM
CKOpPOCTH.

HccnenoBaHre COOTHOLICHHUS MEXAY IyTAMH, MNPOWJICHHBIMUA TEJIOM 3a
MOCJICIOBATEIbHBIE PABHBIE MPOMEXKYTKH BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>KECHUU C HAYaIbHON CKOPOCTBIO, PABHOW HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BSI3KOU JKUIKOCTH.

N3yueHnue nBUxKEHUS Tella, OPOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuka

[Ipunuun  otHocutenbHOCTH  ['amunesa.  IlepBwiii  3akoH  HeroToHa.
NHepunaibHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepno3unuu cui. Bropoii 3akoH HeroToHa
JUJI MaTEpUalIbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MaTepuaabHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cumiia Tsokectu. llepBas kKocMuueckas
CKOpOCTb.

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

Tpenue. Bunpl Tpenus (1mokosi, ckoiabxkeHus, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHUsI CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduimeHt tpeHusl.
Cuna cConpOTUBIICHUS MPU IBUKECHUU TEJA B )KUIKOCTH UJIU Ta3e.

[TocTynarensHOE U BpalllaTeIbHOE JIBIKEHHE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CuJIBI OTHOCUTEIIBHO OCH BpauieHus. llnedo cumibl. YcnoBus
paBHOBECHUS TBEPIOIO TEJIA.

TexHn4eckrue yCTpOWCTBA M MNPAKTUYECKOE MPUMEHECHHUE: MOAIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3axkon HeroToHa.

N3mepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTh CHJIBI YIIPYTOCTH OT AeOpMallui.

HesecomocTs. Bec Tena npu yCKOpEHHOM MTOAbEME U TIAJICHUN.

CpaBHeHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbXKEHUS.

VY cioBus paBHOBECHUS TBEPAOTO Teia. Bubl paBHOBECHS.

Yuenuueckuii saxcnepumenm, nabopamopmvie pabomul

N3yuenne nBuxeHust OpycKa 1Mo HaKJIOHHOM IJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
PE3MHOBOM 00pa3sIie, oT ux JaedopMarnuu.



HccenenoBanne yciioBUM pPaBHOBECUS TBEPAOTO TENA, HMEIOLIErO0 OCh
BpALLCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMnynbc MaTtepualibHOM TOYKU (Tena), CUCTEMbl MATEPUAIbHBIX TOYEK.
NMnynbe cuUiibl U U3MEHEHUE HUMITyJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTuBHOE NBUKEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckass 3Heprusi MarepuaibHOW TOUkH. Teopema 00 H3MEHEHHH
KUHETUYECKOU SHEPTUMU.

[TorennuanbHas DHEPTHUS. [TorenmanbHas SHEPIUs YIIPpYro
nedbopmupoBaHHor — npyxkuHbl.  [loTeHumanpHass SHeprust Tena  BOJIU3U
MTOBEPXHOCTH 3€MJIH.

[loTeHnuanbpHple U HEMOTEHHMANbHbIE  CWibl.  CBs3b  paboOTHI
HEMOTEHIHUAIBHBIX CUJ C W3MEHEHUEM MEXAHWYECKOW SHEPrUM CUCTEMBI TEI.
3aKOH COXPAHEHHUSI MEXaHUYECKOU YHEPTUMU.

Yupyrue u Heynpyrue CTOJIKHOBEHUS.

TexHnueckue yCTpOWCTBA U IPAKTUUECKOE NPUMEHEHHUE: BOAOMET, KOIED,
MPYKUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBUKEHUE.

[lepexoq NOTEHIIMATILHOM YHEPTUU B KHHETUYECKYIO U 0OPATHO.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

N3yuenne abCOJIIOTHO HEYNMPYroro yjaapa ¢ MOMOIIBIO JBYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanre cBsi3u pabOThl CHIIBI ¢ U3BMEHEHHEM MEXaHWYECKOW SHEPTrHH
TeJIa Ha IPUMEPE PACTSIKEHUSI PE3UHOBOIO KIyTa.

Paznen 3. MosexkyasipHas pu3uka 1 TEPMOAUHAMHUKA

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU Mmeopuu

OCHOBHBIE TIOJIOKEHUSA MOJICKYJISIPHO-KMHETUUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. duddysus. Xapaktep ABUKEHUS H
B3aUMOJICMCTBUSL YaCTUI[ BelecTBa. MOJENIU CTPOCHUs Ta30B, XUIKOCTEH U
TBEPJBIX TEI U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl MoJiekyl. KonnuectBo BemecTBa. [locTosinHast ABoraapo.

TermnoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana temneparyp
[enbcus.

Mopens  uneanmpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYISIPHO-
KMHETHYECKOW TEOPHH HJACAIbHOTO raza. AOCONIOTHas TeMIiepaTypa Kak Mepa
CpeOHEW KWHETHUYECKOW SHEPruM TEIUIOBOTO ABMXKEHUs dvactul rasza. lllkama



temneparyp KeneBuna. I'azoBble 3akoHbI. YpaBHeHue Menneneesa—Knanenpona.
3akoH /JlanpToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BelecTBa. ['paduueckoe mpencTaBlieHUE H3OMPOIECCOB: H30TEpMa, H30XO0Pa,
n3obapa.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHHE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OneIThl, AOKa3bIBAIOIIME JTUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCIUHEHHM.

OmnbITel 110 MU Py3un KUIAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKEHUSI.

Monaens onbita llTepHa.

OnbITHI, JIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYJISIPHOTO
B3aMOJICUCTBHS.

Mopenb, WILTIOCTpUpYIOLIasl NPUPOY AABIICHUS ra3a Ha CTEHKHU COCYya.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUWE COCTOSHHUS UACAIBHOTO rasa,
M30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, r1abopamopnvle pabomuwl

Onpenenenne Macchl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE W3MEpPECHUU
00bE€Ma KOMHATHI, JaBJICHUS U TEMIIEPaTypbl BO3AyXa B HEM.

HccnenoBanre 3aBUCUMOCTH MEXAY MMapaMeTpaMu COCTOSIHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ocnoebl mepmoounamuxku

TepMoauHamMuueckass cucremMa. BHYTpeHHS SHEpPrusi TEPMOJAMHAMUYECKOU
CUCTEMBI U crIoco0bl e€ n3meHeHus. KomnuecTBo TemnoTsl U pabora. BHyTpeHHss
SHEpPrusi  OAHOATOMHOTO  HJEalbHOro  ra3a.  Buasl  Temonepenayu:
TEIUIONPOBOJAHOCTDh, KOHBEKIMs, U3IyUYCHHUE. Y AeJbHas TEIUIOEMKOCTh BEIECTBA.
KosnmuecTBo TemnoTsl pu Temionepeaaye.

[lonatue 00 aamabaTtHOM mporecce. llepBbIii 3aKOH TEPMOJUHAMUKH.
[IpumeHnenne mepBOro 3akoHa TEPMOJIMHAMUKH K u3omporeccaM. [ 'paduueckas
UHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHamMuku. HeoOpaTtMoCTh TPO1IeCCOB B MPUPOJIE.

TemnoBble  MamuHbl.  [IpUHOUIIBI  OEWCTBHUS ~ TEIUIOBBIX  MAallMH.
[IpeobpazoBanusi ’HEpPrUM B TEINIOBBIX MamuHax. KosdduiuueHT mnosie3Horo
nericTBus TeruioBod MmammmHbl. I{ukn KapHo um ero ko3pduImMeHT IOIe3HOTO
JEHUCTBUS. DKOJIOTHUECKUE TPOOIEMbI TETUIOIHEPTETUKH.

TexHudyecknue yCTpOHUCTBA W MPAKTUYECKOEC MPUMEHEHUE: JIBUTATEIIb
BHYTPEHHETO CropaHusi, ObITOBON XOJOAMIHHUK, KOHAUITUOHED.

Jlemoncmpayuu



V3meHeHne BHYTpPEHHEH HSHEPruy Tela MPH COBEPIICHUU PAOOTHI: BBIIET
npoOku U3 OyTBUIKM TOJ JEUCTBUEM CXATOro BO3JyXa, HarpeBaHue 3Qupa B
JaTYHHOU TpyOKe MyTEM TpeHUs (BUACOJEMOHCTPALIMS).

W3MeHeHne BHyTpEHHEN SHEPIruu (TeMIlepaTypbl) Teaa IpH TeIionepeaye.

OneiT MO anuabaTHOMY pACIIUPEHHIO BO3AyXa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATENS BHYTPEHHETO CTOPaHUs, PEAaKTUBHOTO
JIBUTATEIIS.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3mepenne yaenbHON TEMIIOEMKOCTH.

Tema 3. Acpecammnwie cocmoanusn eewjecmea. Pazoswvie nepexoonl

[TapooOpa3oBanue u KoHjeHcauud. Mcnapenue u kumneHue. AOCONIOTHAs U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacelllleHHBIM map. YaenbHas TEioTa
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucramnmmueckue n amopdubie Tena. AHU30TPONHS CBOWCTB
kpuctaiuioB. Kuakue kpuctaibel. CoBpemeHHble Marepuaiibl. [lnmaBienue u
KpUCTayuM3amus. Y AelbHas TerioTa miaBieHus. CyOoaumanus.

VYpaBHeHUE TEMIOBOTO OajaHca.

TexHuyeckue yCTpPOMCTBA W MPAKTUUECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTHHU MOJTYyUYCHHUS] COBPEMEHHBIX MaTepHasoB, B
TOM YHUCJIE HAHOMATEpPUAJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBOMCTBa HACBIIICHHBIX NapOB.

Kunenuve npu nmoHW>KEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIaKHOCTH.

HabGnronenue HarpeBanus U MiaBJIeHUsT KPUCTAUIMYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaIOB.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3mepeHne 0THOCUTETLHON BIIaXKHOCTU BO3AyXa.

Pa3znen 4. JaekrpoauHamMuka

Tema 1. Inexkmpocmamuxa

DnekTpu3anmsi Tel. ODJEKTpUUEeCKuil 3apsia. JlBa BHIAa JJIEKTPUUYECKHUX
3apsinoB. [IpOBOJHUKHM, OUANEKTPUKU U TOJYNPOBOAHUKHU. 3aKOH COXPAHECHHS
AIEKTPUUYECKOTO 3apsia.

B3aumoperictBue 3apsaoB. 3akoH Kynona. TodedHblil 3EKTPUYECKUN 3apsil.
Onekrpudeckoe mnone. Hanpsok€HHOCTh  anmekTpuueckoro mnoiid.  [IpuHuumn
CYNEPHO3ULIUNA AIEKTPUUYECKUX Moyeil. JIMHUKM HanpssKEHHOCTU AJIEKTPUUYECKOTO
OJISI.



PaGora cunm  snektpocrarmueckoro  mojs.  [lotenmman.  Pa3HocThb
NOTEHUUAIOB. [IpOBOOHMKM M AUDJNEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
Jusnexktpudyeckasi MPOHUIIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DNEeKTpOEMKOCTh TUIOCKOIO KOHAEHCATOpa.
OHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: JJIEKTPOCKOII,
ANEKTPOMETP, DIEKTpOCTaTHUECKas 3allluTa, 3a3eMJICHHE DJIEKTPONpUOOpOB,
KOHJICHCATOp, KOMMMPOBAJIbHBIN anmnapar, CTpyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO ¥ MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3anmoeiicTBUE HadIEKTPU30BAHHBIX TEN.

DIIEKTPUYECKOE TTOJIE 3aPSIKEHHBIX TEN.

IIpOBOTHUKH B 3JEKTPOCTATUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3ALUTA.

JIMPNEKTPUKY B 3JIEKTPOCTATUYECKOM IOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTUH, PACCTOSHUS MEXIY HUMU U JUAJIEKTPUIECKOW IPOHULIAEMOCTH.

DHEpPrust 3apsHKEHHOT0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, n1abopamopuvie pabonul

N3mepeHne 2meKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paziuunvix cpedax

DNEeKTpUYECKUA TOK. YCIOBHUS CYIIECTBOBAHUS DJIEKTPHUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [I0CTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

DNEKTPUYECKOE CONPOTUBIICHUE. YIENbHOE COINPOTHUBIICHHE BEIIECTBA.
[TocnenoBaTenpbHOE, MapaLIEIbHOE, CMEIIAHHOE COCIUHEHNE IPOBOIHUKOB.

PaGora oanektpuueckoro Toka. 3akoH JDkoyns—Jlennma. MomHOCT
AIEKTPUYECKOTO TOKA.

DJIEKTPOJBUKYIAsl CHJia U BHYTPEHHEE COMPOTUBIICHUE HCTOYHMKA TOKA.
3axon Oma /11 OJTHOM (3aMKHYTOM) 3JieKTpudeckon 1enu. Kopotkoe 3aMbikaHueE.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPABIX  METAUIOB.  3aBUCUMOCTH
COIIPOTHUBJICHUS METAJJIIOB OT TeMnepaTypbl. CBEpXIIPOBOAUMOCTb.

DJIEKTPUUECKHI TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX MTYYKOB.

[TomynpoBOJHUKH. CoOcTBeHHas u MpUMECHas MIPOBOJIUMOCTb
noJIynipoBoHUKOB. CBoMCTBa p—n-niepexoa. [lomynmpoBoHUKOBBIE TPUOOPHI.

DONeKTpUYeCcKuidi TOK B pacTBOpax M paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJINTHYECKAS JUCCOUUALINS. DIEKTPOIIU3.

DJIEKTpUUECKHT TOK B Tra3zax. CaMOCTOATENbHBIA M HECAMOCTOSTEIbHBIN
pazpsaa. Monnus. [Lnazma.



TexHUYeCKHue YyCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJITMETP, PEOCTAaT, MCTOYHHKH TOKa, DJIEKTPOHArpeBaTEIbHbIE IPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS], BAKYYMHBIN TUO/,
TEPMHUCTOPHI U POTOPE3UCTOPHI, MOTYIPOBOTHUKOBBIN IUO/, TaIbBAHUKA.

Llemoncmpayuu

W3mepeHre CUiTbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBJICHUSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JUIMHBI,
IUIONIA/IM TIOTIEPEYHOT0 CEUEHUs U MaTepuaIa.

CMeliaHHOe COeTMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe DIEKTPOABWXKYIIEH CwiIbl. KOpOTKOe 3ambIKaHHE
rajlbBAaHUYECKOT0 3JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTHUBIICHUS.

3aBUCUMOCTB COIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[TpOoBOIMMOCTE BJIEKTPOIUTOB.

M ckpoBoii paspsa ¥ NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmusie padomul

N3yyeHnue cMenaHHOrO COEIMHEHUS] PE3UCTOPOB.

W3mepeHne 3JIeKTpOABMKYILIEH CHIIbI UCTOYHHMKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

HaGmronenue anextpoiusa.

MesxknpeaMeTHbIe CBA3H

Nzyuenue kypca gusuku 0a3oBoro ypoBHs B 10 Kkjacce OoCyIIeCTBISIETCS C
y4€TOM COJEpKATEIbHBIX MEKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OMOJOrMu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meosicnpeomemnole nouwsimusi, CBS3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAay4yHbId (pakT, rumores3a, (uanyeckas BEIUMYMHA, 3aKOH,
Teopusi, HAOIIOAEHHE, IKCIIEPUMEHT, MOJICIIUPOBaHHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHWEe CUCTEMbl ypaBHEHUM, JWHEWHas (yHKIMS,
napabona, runep0osia, ux rpaMku U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI M UX NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABMXKEHHE B KUBOU mpupoje, auddysus, ocMmoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEIUIONEPEIayH, TEIIOBOE PABHOBECHE),
AIEKTPUUECKUE SIBJICHUS B dKUBOM MPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, XKUAKOCTEH W
ra3oB, JJIGKTPUYECKHE CBOWCTBA METAJIOB, B3JIEKTPOJMTUYECKAS UCCOLUAIUS,
rajibBaHUKa.

l'eoepaghus: BnaxXHOCTh BO3/IyXa, BETPhI, 0apOMETP, TEPMOMETP.



Texnonocus.: npeoOpa3oBaHUE IBUKEHUN C HCIIONIb30BAHUEM MEXaHU3MOB,
y4€T TpeHUsT B TEXHUKE, MOJIIMITHUKKA, HCIOJb30BaHUE 3aKOHA COXpaHEHUSs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTUE€), JBUraTelb BHYTPEHHETO
Cropanusi, maponasi TypOuHa, OBITOBOM XOJIOJUIBLHUK, KOHIUIIMOHED, TEXHOJIOTUU
MOJYYEHHUS] COBPEMEHHBIX MATEpHAJOB, B TOM YKCJI€ HaHOMAaTEpHaJOB, U
HAaHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJIEHUE 3JIEKTPONPUOOpPOB,
KCEpOKC, CTpYHHBIM PUHTED, AJIEKTPOHArpeBaTEIbHBIC npuodopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Pasnen 4. daekTpoguHaMuka

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

[locTossHHBIE ~ MarHuThl.  B3aummopaeiicTBUE  TMOCTOSIHHBIX ~ MarHUTOB.
MarnutHoe mone. Bekrop marHuTHONM wuHAYKUMH. [IpuHIMO cyneprno3unuu
MAarHATHBIX MOJIeW. JINHMM MarHUTHOM WHAYKUMH. KapThHA JWHWANA MarHUTHOU
WHYKIIH T0JISI TOCTOSSHHBIX MarHUTOB.

MarnutHoe T10JI€ TMPOBOJHMKA C TOKOM. KapTuHa JHHUN WHIYKUHAH
MAarHuTHOTO TOJISI JUIMHHOTO MPSIMOTO MPOBOJHUKA W 3aMKHYTOTO KOJIBLIEBOTO
MPOBOJHUKA, KaTyIIKH ¢ TOKOM. OnbIT DpcTena. BzanmoielicTBue mpoBOIHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJIyJIb ¥ HaIIPaBIICHUE.

Cuia Jlopenua, €€ MOyJib ¥ HallpaBlieHHE. J[BUXKEHNE 3apSAKEHHON YaCTULIbI
B OJTHOPOJITHOM MarHuTHOM Mojie. Pa6oTa cuisl Jloperna.

SIBeHMe ANEKTpOMArHUTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHuTHOM
WHIYKIUU. ODJIEKTPOJBIKYILAsi CUjda HWHIYKIUU. 3aKOH JJIEKTPOMAarHUTHOU
nHaykuuu dapazes.

BuxpeBoe »iekTpuyeckoe Tmosie. ODIEKTPOJABIKYIIAs Cujla WHIYKIUU B
MIPOBOJAHUKE, IBHXKYIIEMCS IOCTYMATENBHO B OJTHOPOJTHOM MarHMTHOM TIOJIE.

[IpaBuiio Jlenna.

NupykTUBHOCTh.  fIBJE€HHME CAMOMHAYKIMU. OJIEKTPOABMXKYIIAs CHJIA
CaMOMHYKIIHH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DIEeKTPOMAarHUTHOE MOJIE.

TexHuyeckue YCTpOHMCTBA M TPAKTUUECKOE MPUMEHEHUE: TOCTOSHHbBIC
MarHuThl, JJEKTPOMArHUTHI, JJEKTPOJBUTATENb, YCKOPUTEIU DJIEMEHTAPHBIX
YaCTUIl, UHAYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OmnbIT Ipcrena.

OTKJIOHEHHE JIEKTPOHHOTO MyYKa MarHUTHBIM IOJIEM.

JIvHUM UHAYKITMA MarHUTHOTO TOJIA.



B3anmonencTBue 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JewnctBue cuibl JIopeHI1a Ha MOHBI SJIEKTPOJIUTA.

SIBieHME SIIEKTPOMArHUTHON MHTYKIWH.

[IpaBuiio Jlenna.

3aBUCUMOCTh JJIEKTPOJABUKYIIECH CHIIBI UHIYKIHU OT CKOPOCTH U3MEHEHUS
MarHuTHOTO ITIOTOKA.

SIBiieHrE CAaMOMHTYKIIMH.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

N3ydyeHrne MarHuTHOTO MOJIsI KATYIIKH C TOKOM.

HccnenoBanue AeHCTBUS MOCTOSSHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sBJICHUA 3JIEKTPOMArHUTHON MHIYKIIHAH.

Pasznea S. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 3J1eKmMmpoOMaZHUMHbIE KONEOAHUA

KonebGarenbnas  cucrema.  CBOOOAHBIE  MEXaHUYECKHE  KOJEOAHHUS.
["apmonnyeckue konedanus. [lepumon, vacrora, ammmryga u (aza xoieOaHUU.
[Ipy>XKMHHBIN MasTHUK. MareMaTH4eCKUii MAasATHUK. Y PABHEHHE T'apMOHUYECKUX
koseOanuil. [IpeBpalieHue 3Hepruu Npyu rapMOHUYECKUX KOIEOAHUSIX.

Konebatenbubiii KOHTYp. CBOOOJAHBIE 3IIEKTPOMArHUTHBIE KOJICOAHUS B
UJCATBHOM KOJEeOAaTeIbHOM KOHTYpe. AHAJIOTUs MEXIy MEXaHUYECKUMH U
ANEKTPOMAarHUTHIMU KoJeOanusiMu. dopmyna TomcoHa. 3akoH coxpaHEHUs
HHEPrUU B UJ€ATBHOM KOJIEOATEIHbHOM KOHTYDE.

[TpencraBienue o 3aTyxarouux KojeOaHusAX. BrIHYX€HHbIE MEXaHUUECKUE
kosiebanusi. Pezonanc. BoiHy X A€HHbBIE 3JIEKTPOMAarHUTHBIE KOJICOaHMUSL.

[lepemennbiii TOK. CHUHYCOMJAIbHBIM TEPEMEHHBIA TOK. MOIIHOCTD
NEPEMEHHOr0 TOKa. AMIUIMTYJHOE W JEWCTBYIOIIEE 3HAYEHHWE CHJIBI TOKA M
HaIpsHKEHUS.

Tpancdopmarop. [IpousBoacTBo, mepeaadya U MOTPEOSICHUE DICKTPUIECKOM
DHEPrUr. DKOJIOTMYECKUE PUCKHU MPU MPOU3BOACTBE IIEKTpodHepruu. KymnbTypa
WCIIOJIb30BAHUS JIEKTPOIHEPTUU B MOBCETHEBHOM KU3HHU.

TexHuyeckue yCTpOWCTBA W IPAKTUYECKOE TNPUMEHEHHUE: DIICKTPUYECKHUM
3BOHOK, TEHEPATOP MEPEMEHHOTO TOKA, TMHUU AJEKTpONEpeaay.

Jlemoncmpayuu

HccnenoBanne mnapamMeTpoB KoJeOaTeNbHOM cHUCTeMbl (NMPYXUHHBIA WIH
MaTEeMaTUYECKU MASITHUK).

HaOmronenue 3atyxaromux KojeOaHuH.

HccnenoBanue CBONCTB BBIHYKIEHHBIX KOJIEOaHUIA.

Hab0mronenne pe3onanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.



OcuunorpaMmbl (3aBUCHUMOCTH CUJIBI TOKA U HAMPSKEHUSI OT BPEMEHU) ISt
AIIEKTPOMArHUTHBIX KOJIEOAHUM.

Pe3oHaHC mnpu MOCIENOBATENIBHOM COEAUMHEHUH PpPE3UCTOPa, KATYLIKH
WHJYKTUBHOCTHU U KOHJIEHCATOPA.

Mopens TUHUY AIEKTPONEpEaauH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

HccnenoBanue 3aBUCUMOCTH TEpUOJa MajbIX KoJieOaHUI Ipy3a Ha HUTH OT
JUIMHBI HUTU U MacChl Ipy3a.

HccnenoBanrie MNEPEeMEHHOr0 TOKa B IENM W3  MOCJIEA0BATEIbHO
COCIMHEHHBIX KOHAEHCATOPA, KATYIIKH U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpOMAZHUNHbIE 60JIHbL

Mexannueckue BOJHBI, ycioBUsl pacnpoctpanenus. llepuon. CkopocTb
pacrpocTpaHeHuss W JiuHA BoJIHBL. [lomepeuHble W MOpPOJOJIBHBIE BOJHBI.
HNuTepdepenHus u uPppakuus MEXaHUUECKUX BOJIH.

3Byk. CkopocTs 3ByKa. [ poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DONEeKTPOMArHUTHBIE BOJHBI. Y CIOBUSI U3IyUYECHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aunmnas opuentanus BektopoB E, B, V B anektpomarautHoit BoiHe. CBoiicTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPaXKCHHUE, MpeoMIICHUE, Nosapusanus, Judpakius,
unrepdepenius. CKopocTh JIEKTPOMAarHUTHBIX BOJIH.

[lIxana 3meKTpOMarHUTHBIX BOJIH. [IprMeHeHue 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHLIMTBI pagUOCBSI3U U TeNEeBUACHUS. Painonokanusi.

DJIEKTPOMarHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH CPEeIbI.

TexHuyeckue yCTpPOMCTBa M MPAKTUUYECKOE TMPUMEHEHHE: MY3bIKalbHbIE
WHCTPYMEHTHI, YJIbTPa3BYKOBasi AMArHOCTHMKA B TEXHUKE W MEIUILIMHE, pajap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHa, Tenedon, CBY-neys.

Jlemoncmpayuu

OO6pa3oBaHue U pacIPOCTPAHEHHUE TOTIEPEUHBIX U TIPOJIOTBHBIX BOJIH.

Koneobmomeecs Teno Kak HCTOYHHK 3BYKa.

HabGmronenue orpakeHus: M MPeTOMIICHUS] MEXaHUYECKUX BOJIH.

Hab6mronenue uatepdepennnu u qudpakiini MEXaHUIECKUX BOJIH.

3BYKOBOW pE30HAHC.

HaOmronenue cBSI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJOH H
4acTOTOM KOJeOaHUM.

HccnenoBanne CBOWCTB AJIEKTPOMAarHUTHBIX BOJIH: OTpa)KeHUe,
pesIOMJICHUE, TOJSIpU3als, udpaKius, HHTephepeHITHs.

Tema 3. Onmuxa

I'eomeTpuueckas ontuka. [IpsMoIMHEWHOE pacHpoOCTpaHEHUE CBETA B
OJHOPOJHOM cpene. JIyu cBeTa. ToUeUHBIM HCTOYHUK CBETA.



OTtpaxeHue cBeTa. 3aKOHbI OTpakeHUs cBeTa. [locTpoeHue m3o0paxeHuit B
MJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETa. AOCOIIOTHBIN MMOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHune. [IpenenpHbIl yroa IOJHOTO
BHYTPEHHETO OTPAKEHUS.

Hucnepcus ceera. CinoxHblil coctaB Oenoro cseta. LBer.

CoOuparoniie ¥ pacceuBaronide JuH3bl. ToHkas JsuH3a. DoKycHOE
paccTosTHUE W ONTUYecKas cuiia TOHKOM JuH3bl. [locTpoenue uzoOpaxkeHuil B
coOuparolmux U paccenBarolux JuH3ax. @opmyna TOHKOW JMH3BI. YBeEJIWYEHUE,
JaBAEMOE JIMH30MU.

[Ipenenbl NpUMEHUMOCTH T€OMETPUUYECKON ONTHUKHU.

BonnoBass ontuka. Wurtepdepenius cBera. KorepeHTHblEe HCTOYHUKHU.
VYcnoBus HaAOMIOAEHUS MAaKCUMYyMOB M MHUHUMYMOB B HHTEp(QEpPEHLUOHHON
KApTUHE OT JIBYX CHH(A3HBIX KOT€PEHTHBIX UCTOUYHUKOB.

Hudpaxuus cBera. JudpakimoHnHas pemeérka. YcloBue HaOI0ACHUS
IJIABHBIX ~MAaKCHMyMOB IIpM  IaJ€HUM MOHOXPOMAaTHYECKOro CBE€Ta Ha
TUQPPAKIUOHHYIO PEHIETKY.

[lonspuzamus ceera.

TexHUYecKue YCTPOMCTBA M MPAKTHUYECKOE NPUMEHEHHE: OYKH, JIyla,
¢doToamnmapaT, NPOEKIHMOHHBIA amnmapar, MHKPOCKOIN, TEJIECKOI, BOJOKOHHAs
OITUKA, AUPPAKIIMOHHAS PELIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpsiMonMHEHOE pPACTIPOCTPAHEHHE, OTPAXKEHUE M MPEIOMIICHUE CBETA.
OnTuyeckue mpruodOpBHI.

[TomHOE BHYyTpEeHHEE OTpaxkeHue. Mojiesb CBETOBOAA.

HccnenoBanre CBOMCTB H300paKEHUH B JTMH3AX.

Mopnenn MUKpOCKOIIa, TEJIECKOMA.

HaOmronenune natepdepeHnu cBera.

HaOmronenue audpakiuu ceera.

HaGmronenne nucnepcuu cBera.

[TosyueHue ciekTpa ¢ MOMOIIBIO IPU3MBI.

[Tony4yenue cekTpa ¢ MOMOIIbI0 JUGPAKIUOHHON PEIIETKH.

HabGnronenue nonsipuzaluu cBeTa.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

M3mepeHne rnokasaTess NpeJoMIIEHHs CTEKIIA.

HccnenoBanrie CBOMCTB H300paKEHUH B JTMH3AX.

HaOmronenue nucnepcuu cBera.

Pa3znen 6. OcHOBBI CIeIUAJIBLHOM TEOPUU OTHOCUTEIbHOCTH



['panunbl  NPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTynatsl
CIEUUAIBHOW TEOPUM OTHOCUTEIBHOCTHU: WHBApPUAHTHOCTH MOJAYJS CKOPOCTH
CBETA B BaKyyMe€, PUHIINI OTHOCUTEIBHOCTH DUHILITEMHA.

OTHOCHUTENIBHOCTh OJJHOBPEMEHHOCTH. 3aMEIJIEHUE BPEMEHHU M COKpAICHHUE
JUTHBL.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b Macchl C C-)HGpI‘PIGfI H UMITYJIbCOM pCJ'ISITI/IBI/ICTCKOI?I HJaCTHUIbI. SHCpI‘I/IH
IIOKOAI.

Paznen 7. KBanTtoBasi pusuka
Tema 1. Dnemenmol K6anmoeou onmuKu
®dotonbl. ®opmyna [lmanka cBs3u s3Hepruu PoTOHA ¢ €r0 YACTOTOM. DHEprus
U UMITYJIbC (POTOHA.
OTtkpoiThe 1 ucciaegopanue poroddpdexra. OnbiTel A. I'. CtoneroBa. 3aKoHbI

doTorpdekra. YpaBHenne DiiHmTeitHa s porodaddekra. «KpacHas rpaHHIIa»
dbotoaddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHuyeckue yCTpPOMCTBAa M NPAKTHUECKOE MPUMEHEHHUE: (POTOIIEMEHT,
dboToaTYMK, CoJIHEUHAasi OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

®oTo3(PdeKT HAa YCTAHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (poToaddekTa.

Ceeroauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OnbiTel Pesepdopna mo paccesHHio 0 -4acTHII.
[Inanerapnas mogmens aroma. lloctynmatel bopa. U3nydenue u morionieHue
(GOTOHOB MpU Mepexoje aToMa C OJHOTO YPOBHSI DHEPIHMH Ha Jpyroil. Bumisl
crekTpoB. CIIEKTp YpOBHEW SHEPrUU aToMa BOJOPO/IaA.

BosiHoBEIE cBOlicTBa yacTull. Bonnbl ne bpoiiis. KopyckyisipHO-BOJIHOBOM
JyaJIu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyYEHHUE.

TexHn4eckrue yCTpPOMCTBA M NPAKTUYECKOE NPUMEHEHHE: CIIEKTPaJIbHbIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBII KOMITBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

OmnpeneneHue JUIMHBI BOJIHBI Ja3epa.

Habmoenue nuHeivaThiX CIEKTPOB U3TyYEHUSI.

Jlazep.



Yuenuueckuii skcnepumenm, nabopamopuvie pabomul

HaOmronenue nuHeRyaToro crekTpa.

Tema 3. Amomnoe sa0po

OKCIEpPUMEHTBI, JOKa3bIBAIOIINE CIOKHOCTh CTPOCHHs sapa. OTKpbITHE
pagnoakTuBHOCTH.  OmbiTel  Pesepdopma  mo  ompenmeneHWio  cocTaBa
panuoakTuBHOrO wu3mydeHus. CBoiictBa anbda-, Oera-, ramMMa-u3ITydCHHS.
Binsinue paanoakTUBHOCTH Ha KUBbIE OPTaHU3MBL.

OTtkpeiTHE TIpOTOHA M HeWTpoHa. HykmonHas monens siapa [eiizenOepra—
NBanenko. 3apsn sapa. MaccoBoe uncio sapa. M30Tormsl.

Anbda-pacniaa. OJEKTPOHHBIA M TIO3UTPOHHBIA OeTa-pacmaa. [amma-
U3JIydeHue. 3aKOH PaJuOoaKTUBHOIO pacraja.

DHeprus CBA3U HYKJIOHOB B sjipe. SnepHbie cuibl. JledekT Macchl sapa.

S nepHble peakunu. Jlenenue u CUHTES sIEp.

SAnepuwiii peaktop. Tepmosinepubiii cunTe3. [IpoOnembl M TEPCHEKTUBBI
AJIEPHON DHEPTETUKH. DKOJOTHYECKUE ACTIEKThI IACPHON SJHEPTETUKH.

OnemeHTapHble YacTULbl. OTKPBITHE MO3UTPOHA.

MeTob! Ha0JIIOIEHUS M PETHCTPAIK 3JIEMEHTAPHBIX YACTHII.

@dyHaMeHTabHbIE B3aUMOAEHCTBUA. EAMHCTBO PU3NYECKON KapTUHBI MUPA.

TexHuyeckue yCcTpouCTBa M NPAKTHYECKOE IMTPUMEHEHHUE: TO3UMETP, KaMmepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CuéTyrK MOHU3UPYIOIIMX YaCTHL.

Yuenuueckuii sxcnepumenm, 1abopamopsie padbonul

HccnenoBanre TpeKOB YacTHUIL (M0 TOTOBBIM (OTOrpadusim).

Pa3znen 8. JjieMeHTBI ACTPOHOMUY U ACTPOPU3MKH

Otansl pa3BuTHs acTpoHoMuu. [IpuknagHOe 1 MUPOBO33PEHYECKOE 3HAUYCHHE
aCTPOHOMHH.

Bun 3Bé&3nmHoro nHeba. Co3Be3aus, spkue 3BE3NBI, IUIAHETHI, MX BHJINMOE
JIBUKCHHUE.

CosiHeuHas cucrema.

Connne. ConHeuHast akTUBHOCTh. Mctounuk sHeprum ConHUA W 3BE3L.
3BE31bI, UX OCHOBHBIC XapAKTEPUCTHUKHU. J(MarpaMma «CHEKTPaJIbHBIM KJIacc —
CBETHUMOCTBY». 3BE3/bl TJIaBHOM MOCIEI0BATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIIBHOCTU. BHyTpeHHEe CTpoeHue
3BE37. COBpEMEHHBIC MPEJACTABJICHUSI O MPOUCXOXKACHUU U 3BotonMu CojHIa U
3BE31. DTanbl )KU3HH 3BE3I.

Mneunsiit [lyte — nHama [Nanaktuka. [lonoxxenne u nBuxenue CoJiHIA B
INanaktuke. Tunel ranaktuk. Pagnoranaktuku u kBazapsl. YEpHBIE ABIPHI B sIApaX
raJIaKTHUK.



Bcenennas. Pacimupenne Becenennoit. 3akon Xa06ma. Pazberanue rajakTuk.
Teopus bonpiioro B3peiBa. PEMKTOBOE M3ITyUEeHHUE.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpo0ieMbl aCTPOHOMUMU.

Yuenuueckue nabniooenus

HaOnroienusi HEeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN I ONpeieNICHUs MOJIOKEHUSI HEOECHBIX 00BbEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s CEeBEpPHOro MOJyIIapys U IPKHUE 3BE3BI.

Habmronenus B Teneckon JlyHsl, miianet, Mieunoro [lytu.

O0o0marnee NOBTOpeHue

Ponb Qu3uku W acTpOHOMHM B HSKOHOMUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJIBHOM M ATHYECKOU c(epax nesTeIbHOCTH YeIOBeKa, POjb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAay4yHON KapTHUHE MHpPA, POJIb (GPU3NUECKON TEOPHUH
B (opMHUpOBaHMM MpEACTABICHUN O (PU3MUECKON KapTUHE MHpA, MECTO
(bu3nYeCcKO KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEACTABICHUI O IPUPOJIE.

MesxknpeaMeTHble CBA3H

N3yuenne kypca usuku 06a30Boro ypoBHs B 11 kiacce oCyIIECTBISIETCS C
y4ETOM COJACPIKATEIBHBIX MEXKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTHUU.

Meocnpeomemuvie nonsimusi, CBSI3aHHBIE C HU3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, rumore3a, (pU3myeckas BEIMYMHA, 3aKOH,
TeOopusi, HAOIIOICHHUE, SKCIIEPUMEHT, MOJICTTUPOBAHKE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: peumieHHWE CHCTEMbl YPAaBHEHUH, TPUTOHOMETPUUYECKUE
GyHKIHUU: CUHYC, KOCUHYC, TAHTE€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPHl U MX MPOEKIHUH HAa OCH KOOPAMHAT, CIOKEHUE BEKTOPOB,
MPOU3BOHBIC DJIEMEHTAPHBIX (DYHKIUH, MPU3HAKU TMOAOOUS TPEyroJIbHUKOB,
ompeiesIeHHe MIOAaU TIOCKUX (GUryp u oobéMa Ted.

buonocusn: »nextpuyeckue SBICHUS B KUBOW MpuUpoOJE, KoJieOaTelbHbIC
JBUKEHHS B )KUBOW IPUPOJE, ONTUYECKUE SIBIICHUS B KUBOMU IIPUPOAE, NCUCTBUE
paualyy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJLUIMYECKAS] CTPYKTYpa TBEPIBIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAIUIMYECKON pEIIETKH, CHEKTpaIbHbINA
aHau3.

l'eoepagusa: wmarHUTHBIE TIONMIOCAa 3€MJIM, 3aJ€Kd MAarHUTHBIX PV,
dboToCchEMKA 36eMHOM TTOBEPXHOCTH, MPEJICKa3aHUE 3eMJIICTPSICEHUH.

Texuonocus: NWHUAM DJEKTPOINEpenady, TEHEpPaTop MEPEMEHHOr0 TOKa,
ANIEKTPOABUTATEh, WHAYKIIMOHHAS TI€4Yb, pajaap, PaJAUONPUEMHHK, TEIEBU30D,
anTeHHa, TenedoH, CBY-meub, MpOEKIIMOHHBIM ammapar, BOJOKOHHAs OIITHKA,
coJIHEeUHasi Oarapes.



IINIAHUPYEMBIE PE3VJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OGPA30OBAHUA

OcBoenne yueOHOro mnpeamera «®Du3nka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpazoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh JTOCTHIKEHUE CIICTYIOUIUX
JMYHOCTHBIX, METAIPEIMETHBIX M MTPEIMETHBIX 00Pa30BaTEIbHBIX PE3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHs yueOHOro npenMera «Dusmka» T0KHbI
OTpaxkaTh TOTOBHOCTh M CIOCOOHOCTh OOYYaroluXxcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHX  YOEXKICHUH, COOTBETCTBYIOIIUX
TPAJUIIMOHHBIM I[IEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMbITA U OMbITA AEATEIBHOCTH B MPOILIECCE pean3alii OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATENIBHOU ESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpamIaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTh TPAXKIAHCKON MO3ULIMKU 00YyYaIOIIEeTroCsl KaKk aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUKCKOTO OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX T'YMAaHUCTUYECKHX |
JEMOKPATUYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIBHOCTh B HMHTEpPECaX TPa)KIaHCKOTO
oOIIECTBa, y4aCTBOBATh B CAMOYIPABJICHUH B 00pa30BaTEIbHOM OpraHu3aluy;

YMEHHE B3aUMOJIENCTBOBATH C COLIMAIIbHBIMU UHCTUTYTAMH B COOTBETCTBHH C
X QYHKIMSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TYMaHUTApHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHMOTHYECKOr0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKOU WJIECHTUYHOCTH,
NaTpuOTU3MA;

LIEHHOCTHOE OTHOUIEHHWE K TOCYJIapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSIM
POCCHIMCKUX YUEHBIX B 00J1aCTU (DU3UKU U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, STHUECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTHUPYACh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YHUCJIE B
JESTEIIbHOCTU YYEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOrO OyAYyLIEro;

4) 3¢TEeTHYECKOr0 BOCIIMTAHHA:

ACTETUYECKOE OTHOIIICHUE K MUPY, BKIIIOYasi 3CTETUKY HayYHOTO TBOPYECTBA,
MpUCYIEro (PU3nYecKoi HayKe;



S) TpyA0BOro BOCIIUTAHUS:

UHTEpEC K pa3iuyHbIM cdepaM MpodhecCHOHATbHON IesSTEIbHOCTH, B TOM
YHClie CBA3aHHBIM C (PU3UKOI M TEXHUKOW, yMEHHE COBEPIIaTh OCO3HAHHBIN BBIOOD
Oyay1ieil npodeccun U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IJ1aHbl;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U caMO00pa30BaHUIO B 001acTu
(bU3MKYN Ha IPOTSKEHUH BCEH KU3HU;

6) YK0JIOTHYeCKOro BOCIIUTAHHS

C()OPMUPOBAHHOCTb HKOJIOTUYECKON KyJNbTYpbl, OCO3HAHHUE TIJ00AJIBLHOTO
XapakTepa dKOJIOTMYECKUX Mpodiiem;

IUIAHUPOBAHKE U OCYILECTBIICHNE JEHCTBUN B OKPYKAIOLIEH Cpelle HA OCHOBE
3HAHUSA LEJIEH YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

paclIMpEeHUEe OIbITa JEATEIbHOCTH HKOJOTMYECKON HaIlpaBiIC€HHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (UBHKE;

7) HEHHOCTH HAYYHOTO MO3HAHUA:

c()OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NUECKON HAYKHU;

OCO3HAaHHE IIEHHOCTH HAy4YHOU [EATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
u3ydeHus  (QU3MKM  OCYHIECTBJIATh  NPOEKTHYI0 U HMCCIEIOBATEIbCKYIO
NEeATEIbHOCTh MHIUBUIYAIbHO U B IPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckue aeiicTBU:
CaMOCTOATENFHO  (QOpMyJIHpOBaTH W aKTyaJlu3UpOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTPENENATh IEeNH JEeATeIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISIT  3aKOHOMEPHOCTHM M MPOTUBOPEYUST B  PaccMaTpUBAEMbIX
bu3NYeCKuX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHallM3a WMEIOIIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTD, OIIEHUBATh COOTBETCTBHUE PE3yJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUHN AEATEIbHOCTH,
KOOPJIMHUPOBaTh W  BBHINIOJHATH pabOTy B  YCJIOBHUSIX  PEaIbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHCTBUS,
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOJIEM.
ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:
BJIaJICTh HAYYHOW TEPMUHOJOTHEH, KIIIOYEBBIMU MOHSATUSIMU M METOJaMHU
buznyeckoil HayKu;



BJIa/IE€Th HaBBIKAMHU Y4eOHO-MCCIEA0BATENbCKON U MPOSKTHON ACSTENbHOCTU
B 005acTH (PU3UKU, CIOCOOHOCTHIO U TOTOBHOCTBHIO K CAMOCTOATEIHLHOMY TMOUCKY
METOJIOB peUIeHHs 3ahad (U3MUECKOTO COJCp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/IOB [TO3HAHMS;

BIAJCTh BHUAAMH JESATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETAlUY, MPeoOpa3OBaHUI0 M TPHUMEHEHHUIO B PA3IMYHBIX Y4EeOHBIX
CUTYalUsIX, B TOM YHCJIE TIPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (DU3HUKU;

BBISIBJIAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ pEeIIeHUs, HAXOJIUTh apryMEHThl JJIs JOKa3aTeIbCTBa
CBOMX YTBEPKJICHUM, 3a/1aBaTh apaMeTPbl U KPUTEPUHU PEIICHHUS;

aHAJIM3UPOBaTh TMOJYYCHHbIE B XOJE pEUICHHUS 3a7aud  pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTb U (HOPMYJIHpPOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
JESITEIbHOCTH, B TOM YHUCJIE TIPU U3YYCHUH (DU3UKY;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH MPUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTh 3HaHUSA 1O (HU3MKEe B MPAKTHYECKYI0 001acTh
KU3HEICATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HBIX YUYEOHBIX NIPEIMETOB;

BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE TIOAXO/bI M PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33/1a49H, TOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pabora c nndopmanmueii:

BJIa/IETh HaBbIKAMH MOJIy4€HUs MHPOpMAUU (PU3UUECKOrO COJEpKaHUs U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYUIECTBIIATH MOWCK, aHaJu3,
CHUCTEMAaTH3alMI0 ¥ WHTEPIPETani0 WHPOPMAIMU Pa3IMYHBIX BHIOB U (Popm
MIPEICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTHh UH(OpMALIHH;

UCIONIb30BaTh  CpeAcTBa  MH(POPMALMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJOTHA B PEIICHNH KOTHUTHMBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/lad ¢ CcoOMtoJieHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TUTUEHBI, PECYpCOCOEpEKEeHHs, TMPaBOBBIX M  OTHYECKUX HOPM, HOpPM
nH(OPMAITMOHHON O€30MTaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOrO COAECpXKaHUS B pazIMYHbIX (opMarax c
yu€TOM HazHaYeHHsI MTHPOPMAIUH U 1IEJICBOU ayAUTOPHH, BHIOMpAas ONTUMAIBHYIO
dbopMy mpeAcTaBIeHUS U BU3yaTu3alliu.

KoMMyHMKATHBHBbIE YHHBeEpPCAJbHbIE YueOHbIe 1elCTBUS:
OCYIICCTBJIATH OOIIEHNE HA YPOKaxX (U3HKH U BO BHEYPOUHOU JCATEIHHOCTH;
pacro3HaBaTh NPEANOCHUIKM  KOH(MDJIWKTHBIX CHTyalldd W CMSATYaTh
KOH(JIUKTHI;



pPa3BEPHYTO W JIOTMYHO M3JIaraTh CBOKO TOYKY 3pPEHUS C HMCIOJb30BaHUEM
A3BIKOBBIX CPEJICTB;

NOHUMATh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M MHIMBUAYaJIbHOU
paboTHI;

BbIOMpaTh TEMATUKY W METOJbl COBMECTHBIX IEHCTBHM C y4€TOM OOLIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KIOro 4jeHa KOJUIEKTHBA,;

NPUHUMATh LM  COBMECTHOM  JEeATEIbHOCTH, OpPraHU30BbIBaTb U
KOOPAMHUPOBATh JEHUCTBUSA MO €€ JOCTMIKEHMIO: COCTAaBJATh IUIAH JEWCTBUH,
pacnpenensaTb poid C y4ETOM MHEHMHM y4YacTHUKOB, OOCYXJaTh pe3yJIbTaThl
COBMECTHOI paboThI;

OLICHMBATh KAayeCTBO CBOEr0 BKJIA/Ja M KaXJIOr0 y4YaCTHHKAa KOMaHIbl B
00U pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npemjlaraTb HOBBIE IPOEKTHI, OLICHWBAaTh MWJEH C IO3WLIHH HOBU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISITh IMO3UTHUBHOE CTPATETMYECKOE IMOBEJECHUE B Pa3IUYHBIX
CUTYaLHSIX, TPOSABIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHULIMATUBHBIM.

PeryasiTuBHbIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOATENIbHO OCYUIECTBJISATh MMO3HABATENIbHYIO NIEATEIbHOCTh B 00JaCTH
GU3UMKK W aCTPOHOMHUHU, BBISBIATH MPOOJIEMBbI, CTaBUTh U (POPMYyIHUPOBATH
COOCTBEHHBIC 3aJ1a4M;

CaMOCTOSITEJIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX M KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKOM PabOThI C yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUN;

JIaBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

pacHIMPATh paMKH Y4E€OHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEOUTECHUI;

Jenatb OCO3HAaHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBICHUIO JPYAMIMH B 00JaCTH
(bU3UKH, TOCTOSIHHO TIOBBINIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISAM;

BIAJCTh HABBIKAMH  TO3HABATENLHON  pedyieKCHMH KaK  OCO3HAHMS
COBEPIIAEMBIX JIEMCTBU M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBAaHMUI;

UCIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallud, BEIOOpa BEPHOTO
peLIeHHS;



YMETh OIIEHWBATh PHUCKM W CBOEBPEMEHHO MPUHUMATH PEMICHUS IO WX
CHU)KCHHUIO;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
JeSITEIIbHOCTH;

NPUHUMATH CeOsI, TOHMMAsi CBOM HEJIOCTATKH M JOCTOMHCTBA,

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TMIPH aHAINU3E pe3yIbTaTOB
NEeSATEeTLHOCTH;

npHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIMOKH.

B mpomecce DOCTHXKEHHSI JIMIHOCTHBIX PE3yJIbTATOB OCBOCHHS MPOTPaAMMBI
no ¢u3MKEe IS YPOBHS CpPEIHEro o0Iero oOpa3oBaHUs Yy OOydYarOIIUXCs
COBEPIIICHCTBYETCS AMOITMOHAIIBHBIN WHTEJUICKT, TIPEAIOIar afOIIHIA
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHUs, BKIIFOUAIOIIETO CIOCOOHOCTh MOHUMATh CBOE AMOIIMOHATILHOE
COCTOSIHUE, BUJIETh HANPABICHUS PA3BUTHUS COOCTBEHHOM AMOIIMOHAILHON CQeEpHI,
OBITh YBEPEHHBIM B ce0€;

caMOpeTyJMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMIOBEACHHME, CIIOCOOHOCTH AaIanTUPOBAaThCA K
HMOIMOHAJILHBIM U3MEHEHUSIM U MPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHUBAIMH, BKIIOUYAIOIICH CTPEMJICHUE K JOCTHKEHUIO TEIHN U
yCcrexy, ONTHMU3M, WHHUIIMATHBHOCTh, YMEHHE JEHCTBOBATh HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh AMOIIMOHAIEHOE COCTOSTHUE
JIPYTUX, YYUTHIBATH €r0 TMPU OCYIIECTBICHUH OOIICHUS, CIIOCOOHOCTh K
COUYBCTBHIO U COTIEPEKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITIOUYAIOIINX CIIOCOOHOCTH BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

HPEAMETHBIE PE3YJIbTATBI

K konmy oOyuenus B 10 kiacce mnpeamMeTHbIe pe3ysbTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KAapTUHbl MHUpPa, B Pa3BUTUU COBPEMEHHOU TEXHUKU HU
TE€XHOJIOTMH, B IPAKTUYECKON JESATEIBbHOCTH JIOIEM;

YUUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (UBHUECKUX MOJIEIICH:
MaTepuaibHas TOUKa, MHEepIUaIbHasl cUCTeMa OTCU€Ta, abCOMIOTHO TBEPAOE TEIIO,
WJICaJbHBIN a3, MOJEIN CTPOCHUS Ta30B, KUIAKOCTEU U TBEPABIX TEJ, TOUECUHBIN
ANIEKTPUUYECKUH 3apsi]l IPU pelieHnr (PU3nIecKux 3a1ay;

pacno3HaBaTh (PU3NUYECKUE SIBICHHS (TPOIECCHI) U OOBIACHITH UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUM CTPOCHUS BEUIECTBA U



ANEKTPOJAMHAMHUKHA:  PABHOMEPHOE M  PAaBHOYCKOPEHHOE  MPAMOJIMHEWHOE
JBI>KCHUE, CBOOOJHOE TMAJICHUE TeJ, JBHXKEHUE 10 OKPY>KHOCTHU, WHEPIUs,
B3auMoieicTBre Ten, uddy3us, OPOYHOBCKOE NBIKCHHE, CTPOSHUE KUIKOCTEH
U TBEPABIX TEJ, U3MEHEHUE 00bEMA TeJl ITPU HArpEeBaHUM (OXJIAXKICHUH ), TETLIOBOE
paBHOBECHE, HUCHIAPEHUE, KOHJCHCALMs, IUIABJIICHUE, KPUCTAUIM3ALMSA, KUIICHUE,
BJIAJKHOCTbH BO3/1yXa, MOBBIICHHUE JABJICHUS I'a3a IIPU €r0 HArPEBAHUU B 3aKPBITOM
COCyZA€, CBS3b MEXKAY MapaMeTpamMy COCTOSIHMS Ta3a B H30Ipoleccax,
AIEKTPU3ALMS TEJl, B3AUMOJICUCTBUE 3aPsI0B;

OMKCHIBATh MEXAHUYECKOE JBWKEHUE, WCIONb3Ys (DU3NUECKUE BEIMYUHBI:
KOOpJMHATa, IIyTh, IIEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tejla, CUIIa,
MMIYJIbC Te€Jla, KNHETUYECKas JHEPrusi, MOTCHUUAIbHAA YHEPTUS, MEXaHUYECKas
paboTa, MeXaHWYECKasi MOIIHOCTh;, NPU ONKHCAaHUU TMPABWIBHO TPAKTOBAThH
(bu3MYEeCKUl CMBICT MCIOJIb3YeMbIX BEIMYHMH, WX OOO3HAYCHUS W €IUHMUIIbI,
HaXOJUTh (OPMYJIbI, CBSA3BIBAIONIUE JTAHHYIO (U3UYECKYIO BEJIMYUHY C JAPYTUMU
BEJIIMYMHAMU;

ONUCHIBAaTh M3YYEHHBIC TEIUIOBBIE CBOWMCTBA TEJI M TEIUIOBBIC SIBICHUA,
UCINONB3yd (U3MUYECKUE BEIWYMHBL: JaBJICHWE Ta3a, TeMmIepaTypa, CpeaHss
KUHETUYECKAsT YHEPIrusl XaOTUUYECKOIO JIBUKEHHS MOJIEKYJI, CPEAHEKBAAPATUYHAA
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIUIOTHI, BHYTPEHHSIsI JHEprusi, padbora rasa,
KOd(PGUIIMEHT TMOJIE3HOTO JACHCTBUS TEIUIOBOTO JBUTATENs; MNpPU OMNHCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUI CMBICH HCHOJB3YeMbIX BEJIMYMH, HX
0o0O3HAaUeHUsT W EAUHUIIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JaHHYIO
(U3MUECKyIO BEJIMYMHY C APYTUMH BEJIMUNHAM;

ONMCBHIBaTh N3YYEHHBIC JJIEKTPUUECKUE CBOMCTBA BEIIECTBA U JIEKTPUUYECKHUE
sBJICHUS (TIPOLIECCHI), UCTIONB3Ysl (PU3NUYECKUE BEITUUYUHBI: DJICKTPUUYCCKUM 3apsij,
AIEKTPUYECKOE TOJIE, HANPSIKEHHOCTD IMOJIsA, MOTEHIHAN, PA3HOCTh MOTEHIMAJIOB;
IpU ONHCAHWM TPABWIBHO TPaKTOBAaTh (PU3WYECKUI CMBICT HCIOJIb3YyEeMbIX
BEIIMYMH, MX OOO3HAUCHUS] M EIIMHUIIBI; YKa3bIBaTh (POPMYJIbI, CBSA3BIBAIOIIUE
JAaHHYIO0 (PU3UYECKYIO BEJIMYUHY C IPYTUMU BEJIMUYNHAMU;

aHaTM3UPOBaTh (U3UYECKHUE MPOLIECCHl U SBJICHUS, UCMOIL3Y (PU3HUYECKUE
3aKOHBI U TIPUHIIMUIIBL: 3aKOH BceMupHOro Tsarotenus, I, I1 u III 3akons HeroTOHA,
3aKOH COXPAHEHUS MEXAaHWYECKOM DHHEPIUM, 3aKOH COXPAHEHHs WMIIYJIbCa,
MPUHIUIT CYNEPNO3ULMNA CHUJI, NPUHLUII PABHOINPABUS WHEPLHUAIBHBIX CHCTEM
OTCYETA, MOJICKYJISIPHO-KMHETUUYECKYIO TEOPHUIO CTPOECHHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEIHEN KMHETHUYECKOW HEPTUU TEIUIOBOTO JBMKEHUSI MOJIEKYJI C
aOCOJIIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
AIEKTPUYECKOTO 3apsAna, 3akoH KylloHa, mpu 3TOM pasanyarh CIOBECHYIO
(GOpMYIMPOBKY 3aKOHA, €T0 MaTEMaTUYECKOE BBIPAKEHUE W YCIIOBUSA (TPaHMIIBI,
00J1aCTH) MPUMEHUMOCTH;



OOBSICHATH OCHOBHBbIE TMPUHIUIBI JCHCTBUS MAaIUH, MPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3iuyaTh YCJIOBHS HX O€30MACHOIO MCIOJIb30BAaHUS B
MMOBCEHEBHOM JKHU3HHU;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 MCCIIECIOBAHUIO (DU3UUYECKUX SIBICHUUA W
MPOLIECCOB C HCIIOJIb30BAaHUEM MPSMBIX W KOCBEHHBIX H3MEPEHUH, TPHU ITOM
dbopmynupoBaTh MpoOJieMy/3amady H TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIOKEHHOTO OOOpYIOBaHUSA, MPOBOJIUTH OIBIT W
bopMyIMpOBaTH BHIBOIBI,

OCYUIECTBJISThH MPSIMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJBHBINA CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKHU ITOIPEIIHOCTEN U3MEPEHUM;

UCCJENOBATh  3aBUCHUMOCTH  MEXAY  (PU3NYECKHMMH  BEIMYMHAMH  C
WCIIOJIb30BAaHUEM NPSMBIX M3MEPEHUM, NPU 3TOM KOHCTPYHMPOBAaTh YCTaHOBKY,
(¢ukcupoBaTh pe3yJbTaThl MOJYYEHHOM 3aBUCUMOCTH (U3NYECKUX BEJIMYUH B
BU/JIE TAOJIUILI U TPa(pUKOB, A€JIaTh BEIBOJABI IO pe3yJIbTaTaM UCCIIEI0BaHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MpU MPOBEAECHUU UCCIICIOBAHUN B
paMKax ydeOHOTO »HKCIIEpUMEHTa, Yy4eOHO-HCCIIEOBATENbCKOM U IPOEKTHOU
JESTEIIbHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1aOOPATOPHOIO
000py1I0BaHUS;

pemarb pacy€THhlE 3aJauyd C SIBHO 3aJaHHOM (PM3MYECKOW MOJEINbIO,
UCIOJIb3Ysl (PU3UUECKUE 3aKOHBI M TIPUHIIUIIBL, HA OCHOBE aHAJIM3a YCJIOBUS 33/1a4n
BbIOMpaTh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3MUECKUE BEITUYUHBI U (HOPMYIIHI,
HEOOXOJUMbIE ISl €€ pellIeHusi, MPOBOAUTHh PACUETHl U OLIEHUBATh PEAIBbHOCTD
MOJy4YE€HHOT'0 3HaueHus (PU3NUECKOIN BEINUNHBI;

pemaTh Ka4eCTBEHHBIE 3a/1a4i: BbICTPAUBAThH JIOTHUYECKH HEMPOTUBOPEUUBYIO
LEMOYKY PACCYXIEHUN C OMOpOM Ha M3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3nYeCKHe ABIICHUS,

UCIONB30BaTh  MPU  pPEIIEHMH  y4uyeOHBIX  3aJady  COBpPEMEHHBIC
MH(OPMAIMOHHBIE TEXHOJIOTHH JJIA MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIIUN
Y TIPEICTABJICHUS YUYEOHOW U HAyYHO-MOMYJIIPHON MH(GOPMALIMH, MOTYYEHHON U3
pPa3IUYHBIX UICTOYHUKOB, KPUTUYECKH AHAJTM3UPOBATH MOTYyYaeMyt0 HH()OPMAIHIO;

IPUBOJUTH MPUMEPHI BKJIaJJa POCCUNCKUX U 3apYOECKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBICHEHHE IPOIECCOB OKPYKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKU U TEXHOJOTHU;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOMN >KU3HU
Ui obecrieueHus: 6€30MacHOCTU NP OOpallleHUH ¢ MpUOOpaMu U TEXHUYECKUMU
yCTPOMCTBaMHU, JJIsl COXPAHEHUS 3/10pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHUECKOIO
MOBEACHUS B OKPYXKAKOLIEH Cpeae;



paboTaTh B TIpYINNE C BBIIOJHEHUEM PA3JIMUYHBIX COIMAIBHBIX PpOJIEH,
IJIAHUPOBATh PadOTy TPYNIBI, PAIMOHAIBHO pACHpPEnessaTh OOS3aHHOCTH |
IJIAHUPOBATH JCSATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSX, aJI€KBATHO OLICHUBATH
BKJIJT K&KJIOTO U3 YYaCTHUKOB TPYMIIbI B PEIICHUE pACCMATPUBAEMOMN MTPOOIIEMBI.

K konny o0yuenus B 11 kjacce mnpeameTHbIe pe3ysibTaTbl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpakaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITXCSI YMECHUN:

JEMOHCTPUPOBATh HAa MpUMEpax Pojb M MeCTO (U3NKU B (POpMUPOBAHUHU
COBPEMEHHOW HAay4YyHON KAapTUHBI MHpa, B Pa3BUTUU COBPEMEHHON TEXHUKH M
TEXHOJIOTU, B MPAKTUYECKOW IEATEIBHOCTU JIIOJEH, IEJIOCTHOCTh M €IMHCTBO
(bu3nYecKoi KapTUHBI MUPA,

YUYUTHIBATh TPAHUIBI TPUMEHEHHUS M3YYCHHBIX (DU3UYECKUX MOJCINCH:
TOYEYHBIM JEKTPUUECKUM 3apsl, JIyd CBETa, TOUCYHbIM UCTOYHHK CBETA, SACpHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJEJIb aTOMHOTO sjipa MPHU PEUICHUU (PU3NYECKUX
3a/1ay;

pacro3HaBaTh (PU3HYECKUE SIBJICHUS (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB JICKTPOJAMHAMUKHU M KBAHTOBOU (DU3UKH: DJICKTPUUECKasi MPOBOIUMOCTb,
TEIUIOBOE, CBETOBOE, XMUMHYECKOE, MarHUTHOE JEHUCTBUS TOKAa, B3aUMOJCHCTBHE
MAarHuTOB, JJICKTPOMAarHuTHas WHAYKUHWs, JACHCTBHE MAarHUTHOrO TIOJISI Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsfl, AJEKTPOMArHUTHBIE KOJeOaHus U
BOJIHBI, MPSIMOJIMHEHHOE pPacCIpOCTpaHEHUE CBETa, OTPa)KEHUE, IMPEOMIICHUE,
untepdepennus, audpakius W MOOJApU3alMS CBETa, JAUCHEpPCUS CBETa,
dboTtoanekTpudeckuii 3pdext (poTodaddeKT), CBETOBOE JTaBICHNUES, BOSHUKHOBCHUE
JUHEWYaTOro CHEKTpa aTroMa BOJOpPOJAd, €CTECTBEHHAass W HCKYCCTBEHHAas
PaaNOaKTUBHOCTB;

OMUCHIBATh W3YUYEHHbIC CBOWCTBA BEIIECTBA (PJIEKTPUUYECKUE, MarHUTHBIE,
ONTUYECKHUE,  DJICKTPUUYECKYI0  MPOBOJUMOCTb  pPa3IUYHBIX  Cped) |
AJIEKTPOMArHUTHBIC SIBIICHUS (TIPOIECCHI), HMCHOJB3YsAd (U3UYECKUE BEITHYMHBIL:
AIEKTPUYECKUIN 3apsil, CHJIa TOKa, JIEKTPUUYECKOE HAINPSKEHUE, DIEKTPUUYECKOE
COMPOTUBJICHUE, PA3HOCTh MOTEHIMAJIOB, AJEKTPOJBIKYIAs CHUJia, padoTa TOKa,
WHIYKIUST MarHUTHOTO TMOJisA, cwia Awmmepa, cuia JlopeHna, WHIYKTUBHOCTH
KaTYIIKW, SHEPrUs HJIEKTPUYECKOT0 M MArHUTHOTO TMOJeH, MEepHoJ, M YacToTa
KoJeOaHuii B KoyieOaTeIbHOM KOHTYpe, 3apsij U Cuia TOoKa B TPOIEecce
TapMOHUYECKUX DJICKTPOMATHUTHBIX KoJieOaHW#, (OKYCHOE paccTosHue |
ONTUYECKasl CWJIa JIMH3bI, MPHU ONMHUCAHWM MPABUIHLHO TPAKTOBATh (HU3UUYECKUI
CMBICI HCIIOJb3YEMbIX BEJIMYMH, HMX OOO3HAUYCHUS W €IUHMIIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIONIME JAHHYIO (DU3WYECKYI0 BEIUYUHY C JPYTUMH
BEITUYMHAMU;

ONUCHIBATh HW3YyUYECHHBbIE KBAHTOBBIE SIBJICHUA U MPOLECCHI, HCIOIb3YA
dbu3nyecKkre BETUYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JIJTMHA BOJIHBI U



4acTOTa CBETA, SHEPTHsI U UMITYJILC (POTOHA, MEPUOJ TIOTypaciiaia, SHEPTHs CBsI3U
aTOMHBIX SI7IEp, TPU ONMUCAHWU TMPABUIBLHO TPAKTOBATh (HU3UUYECKUH CMBICI
WCITOJIb3YEMBIX BEJIMYMH, MX OOO3HAYEHWsI W CAWHMIIBI, YKa3bIiBaTh (OPMYIIBI,
CBS3BIBAIOLIME JIAHHYIO (U3MYECKYI0 BEJIMYMHY C JIPYTUMH BEJIWYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBL

aHAM3UPOBATh (PU3UUYECKHE MPOIECCHI U SBIICHUS, UCIOJIB3Yys (PU3HUECKHEC
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI TIOCJIEIOBATEILHOTO U MapaJlIeIbHOTO
COEIMHEHUs MPOBOJHUKOB, 3aKOH J[xoynsa—JIeHla, 3aKOH 3JIEKTPOMarHUTHOU
WHIYKIHWH, 3aKOH MPSAMOJUHEUHOTO PAaCIPOCTPAHEHUSI CBETA, 3AKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODWHIITEHa mia pororddexra,
3aKOH COXPAHEHHUsI DHEPrUH, 3aKOH COXPAHECHUS HUMITYJIbCA, 3aKOH COXPaHCHUS
AIEKTPUYECKOTO 3apsifa, 3aKOH COXPAHEHUsS MAacCOBOr0 4HCIa, MOCTyJarel bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpy 3TOM pasiindyaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHAa, €ro MaTEeMaTHYEeCKOE BBIPAXKEHHWE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MIPUMEHUMOCTH;

OMPENICNIATh HANIPABJICHUE BEKTOPA UHIYKIIMM MarHUTHOTO TOJISI TPOBOHUKA
C TOKOM, cuiibl AMmnepa u cuiibl Jlopenua;

CTPOMTh U OIHMCHIBATh H300paKEHHE, CO3/IaBaEMOE IUIOCKHM 3epKajioM,
TOHKOM JIMH30M;

BBITIOTHATh HKCIEPUMEHTHI IO MCCIEAOBAaHUI0 (DU3UYECKUX SIBICHUU W
MPOIIECCOB C HCIOJB30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUMN: MPU STOM
dbopmynupoBarh MpoblieMy/3aadyy M TUIOTE3y Y4E€OHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 TMPEUIOKEHHOTO OOOPYIOBaHUS, MPOBOJIUTH OMBIT H
(bopMyIMpOBaTh BHIBO/IHI,

OCYILECTBJISITh MPSIMbIE U KOCBEHHBIC M3MEPEHUs (PU3NYECKUX BEITUYUH, TIPU
ATOM BBIOMpPATh ONTUMAJBHBIA CIOCOO M3MEPEHHUSI W HCIOJIb30BaTh W3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIENIOBATh 3aBUCUMOCTH (U3MYECKUX BEIMYUH C HCIOJIb30BaHHEM
NpSIMBIX U3MEPEHUM: MpPU ITOM KOHCTPYUPOBATH YCTaHOBKY, (UKCHUPOBATH
pe3yabTaThl MOJYYEHHOW 3aBUCUMOCTH (DU3WYECKUX BEJIWYUH B BHUJAC TaOIUI] U
rpaduKoOB, JIeJIaTh BBIBOJIBI 10 PE3yJIbTaTaM HUCCIICIOBAHMUS;

coOII0/1aTh MpaBwiia 0€30MacHOr0 TPyJa MPHU MPOBEJACHUU HUCCIEOBAaHUN B
paMKax ydeOHOTO OKCIIEPUMEHTa, Yy4eOHO-HCCIIENOBATEIHCKON U TPOCKTHOU
JIEATEIIBHOCTH C HUCIIOJIb30BaHUEM HM3MEPUTEIIbHBIX YCTPOUCTB M J1A0OPATOPHOTO
000py10BaHUS;

pemarh pacu€THBIC 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJEINbIO,
UCIOJIB3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIMITHI, HA OCHOBE aHaJM3a YCJIOBHS 3a/1a4u
BBIOMPATHh (PU3UYECKYIO MOJEINb, BBIACIATh (PU3MUECKUE BEIUYUHBI U (HOPMYIIBI,



HEOOXOJMMbIE ISl €€ pellleHus, MPOBOAUTH PACYETHl U OLIEHUBATH PEATBbHOCTH
MOJy4YE€HHOTO 3HauUeHUs (PU3NUECKOIN BEININHBI;

peliaTh KaueCTBEHHBIC 33/1a4H: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
[ETMOYKY pacCyXIIEHHI C OMOpoi Ha HM3YYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
¢u3nueckue SBICHUS;

UCIIONB30BAaTh  MPH  pPEIIEHWH  y4yeOHBIX  3aJady  COBPEMEHHBIC
UHGOPMAIIMOHHBIE TEXHOJIOTUU VISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUU
U TIpe/ICTaBJICHUsl y4eOHOM U Hay4YHO-TIONMYJISIpHONW WH(pOpPMAIUHY, TTOTYYeHHOW U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUUYECKH aHAIM3UPOBATH MOTy4aeMyto HH(OPMAIIHIO;

OOBSICHATH MPUHLUIBI JEHCTBUA MAaIIMH, NPHOOPOB U TEXHUYECKUX
YCTPOMCTB, pa3inuyaTh YCIOBUSA UX O€30MacCHOrO MCMOJIb30BAaHUS B MOBCEIHEBHON
KU3HU;

IPUBOJUTH MPUMEPHI BKJIaJla POCCUNCKUX U 3apYOECKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKd, B OOBSCHEHHE IPOLECCOB OKPYKAIOIIEr0 MHpA, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHII;

UCTIONb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3WKE B MOBCEAHEBHOW >KU3HU
JuIsl o0ecrieyeHus: 0€30MacCHOCTH MpU OOpaIllEHUH ¢ MPUOOpaMU U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pOBbs U COOJIIOJIEHUS HOPM 3KOJOTHYECKOIO
IIOBEJICHUS B OKPY’KaIOLIEH Cpene;

paboTaTh B TpymHme C BBHIMOJHCHHEM pA3JMYHBIX COIUMANBHBIX POJEH,
IUTAHUPOBAaTh PabOTy TPYMNNBl, PAlMOHAIBHO pACHpPEeisTh OOS3aHHOCTH U
IUIAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYalUsIX, a€KBAaTHO OLIEHUBATh
BKJIAJ] KQKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIIEHUE PacCMaTpUBaeMON IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC

HaumeHoBaHue pa3jiesioB U TeM

KoanuecTBo 4acoB

dyeKkTpoHHbIE (LM (POBbLIE)

N/ NMpPorpaMmblI Bcero Kontpoasusie | IIpakrmieckne o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
Pa3nen 1. DU3UKA U METO/IbI HAYYHOI'O ITIO3HAHUS
1.1 Soijﬁ:{zl; METOAIb! HAYHHOTO 2 1 https://m.edsoo.r/AVIAWVNQO
Htoro no pazneny 2
Pa3zgen 2. MEXAHUKA
2.1 Kunemaruka 5 https://m.edsoo.ru/SNO2MCW XU
2.2 JmHnamuka 7 https://m.edsoo.ru/RML6BX3PU
2.3 3aKOHBI COXPAHEHHS B MEXAHHUKE 6 1 1 https://m.edsoo.ru/S6NRCXHA7
Hroro no paszneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
3.1 OCHOBI MOIIEKYJIAPHO-KHHETHUSCKOH 9 1 https://m.edsoo.ru/HRGVSNOPE
TEOpUU
3.2 OCHOBBI TEPMOJUHAMUKHU 10 1 https://m.edsoo.ru/HK6KIL.6RS9
33 ggg;ifg?gp‘;i‘f;;}m petectsa. 5 https://m.eds0o.r/HSM355JCH
Hroro no paszueny 24
Pa3nea 4. JIEKTPOIMHAMUKA
4.1 ONEeKTpOoCTaTHKA 10 1 1 https://m.edsoo.ru/LSRP72QLI
42| Toctommuit anckrpuscorui rox. 12 | | htpsi/m.edsoo UGEWTDQXWW
Wroro no paszneny 22
Pe3epBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 63 5 4

ITPOTPAMME




11 KJIACC

KoaunuecTBO 4acoB

HaumeHoBaHue pa3jiesioB U TeM

JaekTpoHHbIe (HU(pPOBHIE)

Ne m/m NMPoOrpaMmblI Bcero Kontpoabneie | Tpakruyeckue o0pa3oBaTe/ibHbIE PECYPCHI
padoThI padoThI
Pasznen 1. JIEKTPOIMHAMUKA
1.1 MarnutHoe none. 31eKTpOMarHHTHas 11 1 3 https:/m.eds00.rt/Z2Q390NG8
WHIYKINS
Hroro no pazneny 11
Pa3zpnen 2. KOJJEBAHUS U BOJIHBI
2.1 MexamnusecKue u SeKTpOMArHHTHBIC 9 1 https://m.eds00.ru/3TLNQKPG6
Koe0anus
2.2 MexanuaecKHe U SIICKTPOMArHHTHEIS 5 1 https://m.edsoo.ru/WQT6385V1
BOJIHBI
2.3 OnTtuka 10 3 https://m.edsoo.ru/TUPOIURXM
Hroro no paszueny 24

Pasnea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUU OTHOCUTEJBHOCTH

OCHOBBI CIICLIMAJIbHOM TCOpUHU

3.1 4 1 https://m.edsoo.ru/AOUCOVDK?2
OTHOCHUTEIIbHOCTH
Hroro no pazgeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DJIEMEHTHI KBAHTOBOW ONTHUKHU 6 https://m.edsoo.ru/SWOVAWQRS
4.2 CtpoeHue aTtoma 4 https://m.edsoo.ru/HSBEAOOEA
4.3 ATOMHOE AP0 5 https://m.eds00.ru/97MCIDZXQ
Uroro no pazgeny 15
Pa3nea 5. 9JIEMEHTbI ACTPOHOMUWU U ACTPO®PU3UKHN
5.1 DJIeMEHTHl aCTPOHOMHUU M aCTPOPHU3IUKU ‘ 7 1 https://m.edsoo.ru/3EOD6KXI9




Uroro no pazgeny 7
Pa3nesn 6. OBOBIIAIOHIEE IOBTOPEHHUE
6.1 ‘ O06o0maroiee MOBTOPEHUE 4 https://m.eds00.ru/O2JEGZCIM
Uroro no pazgeny 4
Pe3epBHOE Bpemsi 3
OBUIEE KOJIMYECTBO YACOB I10 63

I[TPOTPAMME




IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbIE
padoThI

IpakTnyeckue
padoThI

Jara
U3ydeHust

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PECYPCHI

®dusuka — HayKa O PUPOJE.
Hayunble MeTOABI TO3HAHMS
OKPY’KaIOILEero Mupa

https://m.eds00.ru/YXGQSPM1P

Pousb 1 MectTo ¢uzuku B
(bopMHPOBAHNN COBPEMEHHON
Hay4YHOM KapTHUHBI MUDA, B
PaKTUYECKOH e TeTbHOCTH
monen. CtapToBasi JTUarHOCTHUKA

https://m.edsoo.ru/SHSXWFEFVO

Mexanudeckoe JBMKSHUE.
OTHOCHUTENHLHOCTD
MEXaHNYECKOTO JIBMKCHHUS.
IIepemerienue, CKOpOCTb,
YCKOpEHHE

https://m.edsoo.ru/RSOAQVS5ZX

PaBHOMEpHOE ITPSAMONIMHEHOE
JIBUKCHHE

https://m.edsoo.ru/L8IPY2JEZ

PaBHOYCKOpEeHHOE
HpﬂMOHHHefIHoe JBUXCHUEC

https://m.edsoo.ru/MDIDKJOUB

CBobOoniHOe najieHne. Y ckopeHue
CBOOOJTHOTO Ma/ICHUS

https://m.edsoo.ru/MXPLZIX8J

KpuBonuneliHoe 1BUKEHHE.
JIBrKeHne MaTepuanbHON TOYKH
110 OKPYKHOCTH

https://m.edsoo.ru/TFLI2C4DN

[IpyHIMI OTHOCUTENBHOCTH
lNanmnes. MHepuuanbHble
cucreMsl orcyera. [lepBelii 3akoH
Herotona

https://m.edsoo.ru/J6QY7N3IWN




Macca tena. Cuia. [lpunnun
cynepnosuiuu cui. Bropoi
3akoH HproToHa 111
MaTepuaIbHOU TOUKH

https://m.edsoo.ru/BVINWTAQH

10

Tpetuii 3akon HeroToHa nis
MaTepHaIbHBIX TOUEK

https://m.edsoo.ru/JTYL4I4UAN

11

3aKOH BCEMUPHOIO TATOTEHUS.
Cuna tsoxectu. [lepas
KOCMHYECKAasi CKOPOCTb

https://m.edsoo.ru/D13D593MU

12

Cwuita ynpyroctu. 3akoH ['yka.
Bec tena

https://m.edsoo.ru/RILVEXEQD

13

Cuna tpenus. Koadpdunuent
TpeHust. Cuiia COpOTUBICHUS
IPU JIBUKEHHUH TeNa B KUAKOCTU
WIIN Ta3e

https://m.edsoo.ru/UZBUPCM5M

14

[TocrynarensHoe n
BpaliaTesbHOE JBUKEHUE
a0COJIIOTHO TBEPIIOTO TEa.
MowmenTt cunsl. [1nedo cunsl.
VYcnoBust paBHOBeCUs TBEPIOTO
Tena

https://m.edsoo.ru/IDOAU40TS

15

HMiynbsc MaTeprabHON TOUYKH,
CHUCTEMBI MaTEPUAIIBHBIX TOYEK.
Nmnynbe cuibl. 3akoH
COXpAHEHHUsI UMITYJIbCa.
PeakTuBHOE ABUXKEHUE

https://m.edsoo.ru/MSJQTKNWC

16

PaboTta ¥ MOIIIHOCTH CHUJIBI.
Kunernueckas sneprus
MaTepUaIbHON TOUKHU. Teopema
00 U3MEHEHNH KUHETHYECKOI
SHEPIruu

https://m.edsoo.ru/J1V59L.28B

17

IlorennmanbsHas SHEPrUsl.

https://m.edsoo.ru/RNEXJW4KF




ITorennumanbHast 3HEPTHUS yIIPYTro
neOpMUPOBAHHOI MPYKUHBI.
ITorennmanesHas 3HEPrUs TENA
BOJIM3H MOBEPXHOCTH 3eMIIU

18

ITorennuansHeIe U
HEIOTCHIMAIIbHEIC CHIIBL. CBSI3b
paboTHl HEMOTEHIIMAIBHBIX CHII C
M3MEHEHHEM MEXaHNIeCKOM
SHEPTUU CUCTEMBI TEJ. 3aKOH
COXPAHEHHUSI MEXaHUYECKOMN
SHEPruu

https://m.edsoo.ru/DA3QVTOXQ

19

JlaGopaTtopHas pabota
«MccnenoBanue cBsizu pabOTHI
CHUIIBI C U3MCHEHUEM
MEXaHHYECKOUN SHEePTUU Tella Ha
pUMepe PacTIKEHHS
PE3MHOBOTO JKI'yTa)

10

https://m.edsoo.ru/W1R4R88UG

20

KonTponbHas padbora no teme
«Kunematuka. JluHamuka.
3aKOHBI COXpaHEHUs B
MEXaHUKE»

10

https://m.edsoo.ru/LNM6EK6YY

21

OCHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-KMHETUYECKOM
Teopun. bpoyHOBCKOE ABUKEHUE.

Anddysus

11

https://m.edsoo.ru/OEY9VYU2B

22

Xapaxkrep IBUKEHUS U
B3aMMO/ICHCTBUS YaCTHII
BelecTsa. Mojenn CTpoeHust
ra3oB, )KUIAKOCTEHW U TBEPABIX TEI

11

https://m.edsoo.ru/AUV2ZDR3X

23

Macca monekyin. KonuyectBo
BenlecTna. IlocTosHHas
ABoraapo

12

https://m.edsoo.ru/FL1IBAQDI13

24

TennoBoe paBHOBECHE.

12

https://m.edsoo.ru/ WPNY6QASZ




Temneparypa u €€ u3mMepeHue.
[Ixana remnepatyp Llenbcus

25

Uneansuerii raz B MKT.
OcHoBHoe ypaBHeHue MKT

13

https://m.edsoo.ru/UKJFVSBZO

26

AOcomroTHas TemrepaTypa Kak
Mepa CpelHEe KUHETUYECKOU
SHEPTUU JIBUIKEHUSI MOJICKYII.
YpaBuenue MeHneneea-
Kuaneiipona

13

https://m.edsoo.ru/BXUDVDG2F

27

3akoH JlambroHa. ["a3oBbIc
3aKOHBI

14

https://m.edsoo.ru/Y3IWBG66I3A

28

JlaGopaTtopHas pabota
«HccnenoBanue 3aBUCUMOCTH
MEXy TapaMeTpaMH COCTOSIHHS
pa3peKEHHOTO Ta3ay

14

https://m.edsoo.ru/35DBLKT96

29

W3omporieccs! B uaeaabHOM Trase
U UX rpaduueckoe
Ipe/ICTaBICHNE

15

https://m.edsoo.ru/OZJ3KZNJ5

30

BnyTtpeHnHss sHeprus
TEPMOJAUHAMUYECKON CUCTEMBI U
CHOCOOBI €€ N3MEHEHMS.
KonnyecTBo TemioTsl U padora.
BryTtpeHnHss sHeprus
OJIHOATOMHOT'0 UJECAJIBHOIO ra3a

15

https://m.eds00.ru/9JQITVXIY

31

Bungsr TCIIONCPpCAAYN

16

https://m.edsoo.ru/36JJI20W9

32

VY nennHas TEINIOEMKOCTD
BemecTBa. KoamdaecTBo TEIIIOTHI
MIpH TeIUIoNEepeaaye.

A ntrnabGaTHBIN TpoIecc

16

https://m.edsoo.ru/SK3Y4H86L

33

[1epBblii 3aKOH TEPMOIMHAMUKHU
U CT0 MPUMCHCHUC K
M30IpoIeccam

17

https://m.edsoo.ru/2HO6R3GAS8




34

HeoOpaTtumocTs nporeccos B
npupone. Bropoii 3akon
TEPMOJIMHAMHUKHI

17

https://m.edso0.ru/S8SLWDFTS

35

ITpunnun nevicreus u KI1/]
TEIIOBOM MaIlIHHEI

18

https://m.edsoo.ru/DLCDEAAUC

36

uxn Kapno u ero KI1J]

18

https://m.edsoo.ru/4XPSAOVM

37

DKOJOru4ecKue MpooIeMbl
TEIJI0PHEPTeTUKI

19

https://m.edsoo.ru/P07ZMYMSI

38

O6o06maromuit ypox
«MonekynsipHas Gpu3mKa.
OCHOBBI TEPMOAMHAMUKI

19

https://m.edsoo.ru/9EKZODDWP

39

KonTtponpsHast pabora o Teme
«MonekynsipHas Gpu3nKa.
OCHOBBI TEPMOAMHAMUKI

20

https://m.edsoo0.ru/RCARYE6ZX

40

[TapooOpazoBanue u
KoHAeHcanus. Vicnapenue u
KHUIICHUC

20

https://m.edsoo.ru/X480Q078EE

41

AOCOIIOTHAS U OTHOCUTEILHAS
BIIQYKHOCTh BO3/yXa.
Haceiiennsrii nap

21

https://m.edsoo.ru/98HVAEBMM

42

TBépnoe Teno. Kpucrammueckue
U aMop(dHbIe Tena. AHU30TPOIHUS
CBOWCTB KpHUCTAILIOB. JKuakue
Kkpuctajbl. CoBpeMEHHbIE
MaTepuaibl

21

https://m.edsoo.ru/IXFWLMZNK

43

[TaBneHne M KpUCTAIUTH3AIINS.
VY aenbHas TEIIOTA TUIABICHHUS.
CyO6numarus

22

https://m.edsoo.ru/OX117G6MR

44

YpaBHEHHE TEIUTOBOTO OasiaHca

22

https://m.edsoo.ru/OITUXGN211

45

DJIeKTpHU3anus Tell.
DnekTpuueckuii 3apsia. /[Ba Buna
AJICKTPUICCKUX 3aPsI0B

23

https://m.edsoo.ru/QJ2S7WSBM




46

IIpoBOIHKKH, TUATIEKTPUKH U
MOJTYNPOBOJIHUKH. 3aKOH
COXPAHEHUS JIEKTPUYECKOTO
3apsiia

23

https://m.edsoo.ru/F3YVPQUYH

47

B3aumoneiictBue 3aps10B. 3aKOH
Kynona. Toueunbrit
AJICKTPUICCKUN 3apsi]T

24

https://m.edsoo.ru/SU3BUOTHH

48

Hanpsx€HHOCTB 31EKTPUYECKOTO
nosist. [IpuHIMn cynepnosunuu
3JIEKTPUYECKUX NoJieh. JInaumn
HaNPsHKEHHOCTU

24

https://m.edsoo.ru/9IKAWD2V6

49

Pa6ota cun
3JIEKTPOCTATUYECKOTO MOJIA.
ITorenmman. PaznocTs
IMOTCHIMAJIOB

25

https://m.edsoo.ru/VOPD9ASLF

50

HpOBO,[[HI/IKI/I " JUDJICKTPHUKU B
SJICKTPOCTATUYCCKOM IT0JIC.
I[I/I3J'ICKTpI/I‘leCKa$I
MMPOHUITACMOCTH

25

https://m.edsoo.ru/12P2S3127

51

OnekrpoéMkocTs. Konnencatop

26

https://m.edsoo.ru/B1UPRD52W

52

DNEeKTPOEMKOCTD TIIIOCKOTO
KOHJEHCAaTOpa. JHEPTUs
3apsDKEHHOTO KOHJICHCATOpa

26

https://m.edsoo.ru/XPUKP82V S8

53

JlaGopaTtopHnas pabota
"N3mepeHue 31eKTPOEMKOCTH
KOHJIeHcaTopa"

27

https://m.edsoo.ru/PBGM4E845

54

[TpuHIMD AeHCTBUS U
MPUMEHEHHE KOHIEHCATOPOB,
KOITUPOBAJILHOTO aIlapara,
CTpyHHOTO MPUHTEpA.
DJIEKTpOCTaTUUYECKas 3aIUTa.
3azeMIIeHHE SJIEKTPONPUOOPOB

27

https://m.edsoo.ru/H3Q9PNHYY




55

DNEeKTPUYECKUH TOK, YCIOBUS
€ro CyILIECTBOBAHHS.
[TocTosinubIi TOK. Crina Toka.
Hanpspokenue. ConpoTuBieHue.
3akoH OMa JJ1s yyacTKa Lenu

28

https://m.edsoo.ru/D6Y72A4B7

56

ITocnenmoBarensHOE,
napajuieIbHOE, CMEIIAaHHOE
COEIMHEHHE NPOBOIHUKOB.
JlaGopaTopHnas pabota
«3y4eHne CMEIanHoro
COEIMHEHUS PE3UCTOPOBY»

0.5

28

https://m.edsoo.ru/SLKT3UPUR

57

PaGora u mourHOCTH
ANEKTPUUECKOTO TOKA. 3aKOH
Jxoyins-Jlenna

29

https://m.edsoo.ru/LESHA2A3M

58

3akon OMa IS HOJTHOH
(3aMKHYTOM) 2JI€KTPUUECKOMN
nenu. Koporkoe 3aMbIkaHue.
JlaGopaTtopHnast pabota
«M3mepenne 3/1C ncrtounuka
TOKa ¥ €r0 BHYTPEHHETO
CONIPOTHBIICHUS»

0.5

29

https://m.edsoo.ru/YNSBF7PBS

59

PesepsHslil ypok. KonTponbHast
pabota 1o Teme
"JnexkTpoauHaMuka" /
Bcepoccuiickas npoBepoyHas
pabota

30

https://m.edsoo.ru/MFM6EIESX

60

O6o06maromuit ypox
«INEKTPOIMHAMUKA)»

30

https://m.edsoo.ru/P§6MDYO07H

61

DIIeKTpOHHAas IPOBOJIUMOCTh
TBEPABIX METAJNIOB. 3aBUCUMOCTD
COIIPOTHUBJIEHUS] METAJIJIOB OT
TEMIEPATYPHI.
CBepXIpOBOANMOCTD

31

https://m.edsoo.ru/WMNNBQL9H




62

DNEKTPUUECKUH TOK B BaKyyMe.
CBoOICTBA 2JICKTPOHHBIX TyYKOB

31

https://m.edsoo.ru/4CCYCJ785

63

[TonmynpoBOIHUKH, UX
coOCTBEHHAas U pUMeECHast
npoBoaAuMOCTh. CBOMCTBA p—n-
nepexona. [loiynpoBogHUKOBbIE
IPUOOPHI

32

https://m.edsoo.ru/S55A1DQUR

64

DIIEKTPUUYECKHI TOK B pacTBOpax
U pacIuiaBax 3JeKTPOJIUTOB.
DNEKTPOIUTHYECKAS
JTUCCOIMAIUSA. DIICKTPOJIN3

32

https://m.edsoo.ru/QUOQUWYVI1

65

DIIEKTPUYECKHI TOK B ra3ax.
CamocTosiTenbHbIN 1
HECaMOCTOSTENIbHBIN pa3psil.
Monnus. [Inazma

33

https://m.edsoo.ru/2VX2KLFQA

66

DneKkTpruuecKkue Mpruodopsl U
YCTPOMCTBA U UX IPAKTUYECKOE
npuMmeHnenue. [IpaBuna TeXHUKH
0e301macHOCTH

33

https://m.edsoo.ru/KJA02KUP5

67

KonTponbHas padbora no teme
«Qnekrpocraruka. [IocTosHHBIM
ANEKTpUYECKUil TOK. TOKHM B
pa3IMYHBIX CpeIax»

34

https://m.edsoo.ru/PASKIGWP4

68

PesepBHsIit ypok. O600marommii
ypok 1o TeMam 10 kitacca

34

https://m.edsoo.ru/HLOAT6SNU

OBILIEE KOJIMYECTBO YACOB I10

[TPOTPAMME

68

11 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

Kontpoabubie | IlpakTuueckue

Jlara
U3y4eHus!

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/bHbIE PeCypChl




padoThI

padoThI

ITocTostHHBIE MArHUTHI U UX
B3auMoOJIelcTBUE. MarHuTHoe
nosie. Bektop MarHuTHON
WHAYKIUU. JIMHUY MarHUTHOMN
WHIYKIAH

https://m.edsoo.ru/4ADMOYIING

MarauTHoO€e noJie MPOBOIHUKA C
TokoM. OnbIT Dpcrena.
B3anmopeiicTere NpOBOJIHUKOB C
TOKOM

https://m.edsoo.ru/1L5CT47FX

JlaGopaTopHnas pabota
«M3yueHne MarHuTHOTO TOJIS
KaTYIIKU C TOKOM»

https://m.edsoo.ru/HGHXILNLRZ

JlelicTBHe MarHUTHOTO MOJISI HA
IIPOBOAHMK C TOKOM. Cuna
Awmnepa. JlabopaTtopHas pabora
«Uccnenosanne neicTBUSA
MOCTOSIHHOTO MarHuTa Ha paMKy
C TOKOM»

https://m.edsoo.ru/UVHDISEX4

JlelicTBME€ MAarHUTHOTO TOJIST HA
JBUKYLIYIOCS 3apSyKEHHYIO
yactuny. Cuna Jlopenma. PaGora
cuisl JlopeHna

https://m.edsoo.ru/7ABZQGQC9

ONEeKTpOMarHuTHAsE UHIYKIIMSL.
IToTOoK BEKTOpa MarHUTHOM
uHaykuuu. S/1C naaykuum.
3aKOH JIEKTPOMAarHUTHON
uHaykunu Papajes

https://m.edsoo.ru/VA26C9C3]J

JlaGopartopHas paboTa
«Hccnenosanue sIBICHUS
HIIEKTPOMArHUTHON MHIYKIIMN

https://m.edsoo.ru/XZS5SMQCBU

NuaykTtuBHOCTL. SIBIEHUE

https://m.edsoo.ru/EOTONSAEA




camounaykiuu. J/C
CaAaMOMHIYKITH. DHEPTHSI
MarHUTHOTO TIOJISl KATYIIKU C
TOKOM. DJIGKTPOMArHUTHOE T10JIe

TexHuueckne ycTpomcTBa u Ux
MIPUMEHEHHUE: TOCTOSIHHBIC
MarHMThI, 3JI€KTPOMArHUTHI,
AJIEKTPOJIBUTATENh, YCKOPUTETH
3JIEeMEHTAPHBIX YaCTHII,
WHIYKIIMOHHAS TI€Yb

https://m.edsoo.ru/UWNLFA9L6

10

O06o0marmuii ypok
«MarHuTHoe ToJie.
3HeKTpOMaFHI/ITHa$[ HWHIYKI WA

https://m.edsoo0.ru/COBO5SBGMC

11

KonTtponpsHast pabora o Teme
«MarHuTHoe 1ore.
3J'I€KTpOMaFHI/ITHa$[ HWHIYKIHA»

https://m.edso00.ru/8X637ELEU

12

CB00OOIHBIE MEXaHUYECKHE
konebanus. 'apmoHnyeckue
Kosie0aHusl. YpaBHEHUE
TapMOHUYECKHUX KOIeOaHUM.
IIpeBpaiienue sHepruu

https://m.edso0o.ru/9Y6GYWEVP

13

JlaGopaTtopHast pabota
«HccnenoBanue 3aBUCUMOCTH
Mepuo/ia MajbIX KOJeOaHmit
rpy3a Ha HUTH OT JITMHBI HUTH U
MacChI Tpy3a»

https://m.edsoo.ru/DPZ8KR61C

14

KoneGaTenbHbIi KOHTYP.
CBOOOTHBIE PIEKTPOMArHUTHBIE
KOJIeOaHUs B NAECAIbHOM
KoJ1e0aTeIbHOM KOHTYpE.
AHanorust Mexay
MEXaHUIECKUMH U
3JICKTPOMArHUTHBIMU

https://m.edsoo.ru/H6JCOSBAD




KOJIEOaHUSIMU

15

®opmyna ToMmcona. 3akoH
COXPaHCHHS SHEPTUU B
HJICaJIbHOM KOJIe0aTeIbHOM
KOHTYpE

https://m.edsoo.ru/MHNWD2L.HU

16

[IpencraBienue o 3aTyxarolmux
KosieOaHusX. BeHyXIeHHbIE
MeXaHUYeCKue KojaeOaHMsl.
Pe3onanc. BeiHyxaeHHbIe
3JIEKTPOMArHUTHbIE KOJIeOaHUs

https://m.edsoo.ru/FMBDWPPG4

17

IlepeMeHHBIN TOK.
CuHycouabHbII epeMeHHbIN
TOK. MOIIHOCTh NIEPEMEHHOI0
TOKa. AMIUTUTYJHOE U
JIEHCTBYIOLLIEE 3HAUEHHUE CUJIBI
TOKA Y HANPSKEHUS

https://m.edsoo.ru/VDEYXRVUI

18

Tpancdopmarop. [IpoussoscTso,
nepeaaya u norpediieHue
AIEKTPUYECKON SHEPTUU

https://m.edsoo.ru/1ZWZUL8QK

19

VYCTpoCTBO U MPAKTHYECKOE
IIPUMEHEHHUE IEKTPUYECKOTO
3BOHKA, FeHepaTopa
[IEPEMEHHOT0 TOKA, JINHUN
JNEeKTponepesad

10

https://m.eds00.ru/93Z12W4QQ

20

DKOJIOTUYECKUE PUCKHU ITPH
IIPOU3BOJICTBE JIEKTPOIHEPTUH.
Kynbrypa ucnons3oBanus
AIIEKTPO3HEPTUHU B
MTOBCEJTHEBHOM KU3HU

10

https://m.edsoo.ru/3ADUNYKWNO

21

Mexaandaeckue BOJIHBI, YCJIOBUA
pacnpoctpanenus. [lepuon.
CxopocTb pacnpocTpaHeHHs U
JJIMHA BOJIHBI. HOHGpG‘-IHI:Ie u

11

https://m.edsoo.ru/W2XBOR3HJ




MMPOAOJIbHBIC BOJIHBI

22

3Byk. CKOpOCTb 3BYKa.
I'pomkocTh 3ByKa. BeicoTa ToHA.
TemOp 3ByKa

11

https://m.eds00.ru/Z827Q6V70

23

DNIeKTPOMArHUTHBIE BOJIHBI, UX
cBoiicTBa U ckopocTh. [lkana
AJIEKTPOMATHUTHBIX BOJIH

12

https://m.edsoo.ru/SWB57C06X

24

[IpuHIMIIBI paAOCBA3U U
TeneBuieHus. Pa3Burue cpencts
cBa3u. Paguonokanusa

12

https://m.edso00.ru/2WQTSLGLV

25

KonTponsHas padora
«Kosnebanust U BOJIHBI»

13

https://m.edsoo.ru/IHURONSOB

26

[Ipsamonuneitnoe
pacnpocTpaHEHUE CBETA B
OIHOPOJHOM cpene. ToueuHsli
HMCTOYHUK cBeTa. JIyd cBera

13

https://m.edsoo.ru/HUF74NDOW

27

OTtpakeHue cBeTa. 3aKOHBI
oTpaxkeHus ceeta. [loctpoenue
M300pakKeHHI B TUIOCKOM
3epKaie

14

https://m.edsoo.ru/IMBKOQM?227Z

28

IIpenomnenue ceera. Ilonnoe
BHYTPEHHEE OTpaKCHUE.
[IpenenbHblii yroma moaHoro
BHYTPEHHETO OTPAXKEHUS

14

https://m.edsoo.ru/V49RISTRN

29

JlaGopaTtopHnas pabota
«M3mepeHne mokazarenst
IPEJTOMIJICHUS CTEKIIa»

15

https://m.edsoo.ru/JO2EIM1DQ

30

JIunzel. [Toctpoenne
u300pakenuii B muHze. Popmyia
TOHKOW JIMH3bI. Y BEJIMYEHUE
JIMH3BI

15

https://m.edsoo.ru/W2MMS9KIC

31

JlaboparopHas pabota

16

https://m.edsoo0.ru/Q1ZCMW980




«H/ccienoBanue CBOMCTB
M300paKCHHUH B JIMH3AX)

32

Hucnepcus cera. CiaoKHBII
coctaB Oemnoro ceta. L[BerT.
JlaGopaTtopHnas pabota
«Habnronenue gucrnepcun
CBETa»

16

https://m.edsoo.ru/KOOWVKEI11

33

WnuTepdepenmus certa.
Hudpakuus cera.
JudpakronHas pemerka

17

https://m.edsoo.ru/CSLCRSEJI

34

ITonepe4HOCTh CBETOBBIX BOJIH.
[Tonspuzanus ceera

17

https://m.edso00.ru/Q2118XYOJ

35

OnTuueckue npudopsl U
YCTPOMCTBA U YCIOBUS HX
0€30MacHOro NPUMEHEHUs

18

https://m.edsoo0.ru/M5127JYGT

36

['panu1el MpUMEHUMOCTH
KJIACCUYECKOW MEXaHUKH.
IToctynatel ciennanbHON
TEOPUH OTHOCUTEIBHOCTH

18

https://m.edsoo.ru/PSGBIFJ5N

37

OTHOCHUTEIBLHOCTh
OIHOBPCMCHHOCTH. 33M€}1J’I€HI/IG
BPEMCHH U COKPAIICHUC NJIMHBI

19

https://m.edsoo.ru/OVLMCN6B2

38

OHeprus U UMILYJbC
peNATUBUCTCKON YacTullpl. CBs3b
MAacChl C DQHEPrUEN U UMITYJIbCOM.
OHeprust NOKos

19

https://m.edsoo.ru/I90ZY4BUB

39

KonTponbhas pabota «OnTuka.
OCHOBBI CHIENMATILHON TEOPUHU
OTHOCHUTEIBHOCTH

20

https://m.edsoo.ru/L8689JPLI

40

®otonbl. Dopmymna ITnanka.
OHeprusi 1 UMITYIJIbC GOTOHA

20

https://m.edsoo.ru/ZL6P16LAQO

41

OTKpBITHE U UCCIICIOBAHUE

21

https://m.edsoo.ru/PGL5XXSRO




dororddekra. OnbiTer A. T
CroineroBa

42

3akonsl GpoTtordhdexra.
VYpaBHenue DiHIITEHA 17151
dotorpdekra. «KpacHas
rpanuna» Gororddexra

21

https://m.edsoo.ru/YLCK770G8

43

Hasnenue ceera. OnwiTh [1. H.
JleOeneBa. XuMuueckoe
JICUCTBHE CBETA

22

https://m.edsoo.ru/EGO6ZQ1SA

44

TexHu4eckue ycTpoucTsa u
IIPAKTUYECKOE IIPUMEHEHUE!
¢doTorsteMeHT, POTONATIHK,
coJIHeyHast 6aTapesi, CBeTOUO]]

22

https://m.edsoo.ru/UFQDRSL5SM

45

Pemenue 3aJa4 110 TEMC
«DJIEMEHThI KBAHTOBOM OITHKH)

23

https://m.edsoo.ru/ZE73A67B1

46

Mogenb atoma TomcoHna. ONBITHI
Pesepdopna o paccesuuro o-
yactull. [Inanerapnas mozueins
aToma

23

https://m.edsoo.ru/FIC11POHN

47

IToctynatel bopa

24

https://m.edsoo.ru/6X7GFHZ9X

48

W3myuenue u norioueHne
(OTOHOB IpU Mepexoie aToma ¢
OJIHOTO YPOBHSI SHEPIUU Ha
JIpyroii. Buasl ciekTpos

24

https://m.edsoo.ru/NNS8BHZYBE

49

BonHOBBIE CBOICTBA YaCTHII.
Bomnsl ne bpoinns.
KopnyckynsapHO-BOIHOBON
nyanu3M. CIIOHTaHHOE U
BBIHYKJICHHOE U3JIyYECHHE

25

https://m.edsoo.ru/J710TLFCO

50

OTKpBITHE PATMOAKTHBHOCTH.
OmnsiThl Pesepdopaa nmo
OIIPEJICTICHUIO COCTaBa

25

https://m.edsoo.ru/TSJFUU3TP




PaarOaKTUBHOI'O U3JTYUCHUS

51

CsoticTBa anbda-, 6era-, ramma-
u3aydeHus. Biusaue
paI[PIOElKTI/IBHOCTI/I Ha JKXUBBIC
OpraHUu3MbI

26

https://m.edsoo.ru/UOIRQS0Z5

52

OTKpBITHE TPOTOHA U HEUTPOHA.
W3oronsl. Anbda-pacmar.
DJIEKTPOHHBIN U O3UTPOHHBIN
Oera-pacnan. ['amma-u3inydenue

26

https://m.edsoo.ru/H2XTHOG3E

53

DHeprusi CBsI3U HYKJIOHOB B si/Ipe.
Snepubie peakuuu. fnepHbii
peakrop. [IpoGiiemsr,
MEePCIEKTUBBI, SKOJIOTHYECKHUE
ACIIEKTHI SIICPHON SHEPTETUKHU

27

https://m.edsoo.ru/CEJYJSSIG

54

DneMeHTapHbIE YaCTULIBI.
OtkpeITHEe 03UTpOHA. MeTOoaBI
HAOJII0JIEHUS ¥ pEerUCTpaliu
3JIeMEHTapHbIX yacTull. Kpyrisii
cron «DyH1aMeHTaIbHbIE
B3auMoaencTBusa. ENMHCTBO
(bu3nYeCKO KapTUHBI MUpay

27

https://m.edsoo.ru/SUC62U40A

55

DTanbl pa3BUTHS aCTPOHOMHUH.
[Ipukiagnoe u
MHPOBO33PEHUYECKOE 3HAUCHNE
acTpoHoMuHU. Bun 3BE31HOTO
Heba. Co3Be3aus, SipKre 3BE3IHI,
IJIAHETHI, UX BUAUMOC
nemkenne. ConHeyHas cucTeMa

28

https://m.edsoo.ru/5SPXS2I19VY

56

Comune. ConHeyHas akTUBHOCTb.
Ucrounuk sueprun ConHia u
3BE3

28

https://m.edsoo.ru/1JZR54JAQ

57

3BE3bI, UX OCHOBHEIC
XapaKTEPUCTUKU. 3BE3/1bI

29

https://m.edsoo0.ru/GGD3W7470




[JIABHOW MOCJIEI0BATEIBHOCTH.
BuyTpennee crpoenue 3BE3.
CoBpeMeHHbIE NPECTABIECHUS O
HPOUCXOKACHUH U 3BOJIIOINN
CouHna u 3B€31

58

Muneynsiii [Iyte — Hama
I'amaktuka. Iomoxenue u

nemwxenne Cosnna B ['anakTuke.

lNanaktuku. Y€pHbIE IBIPHI B
SA/Ipax raJaKkTHK

29

https://m.edsoo.ru/L2U4S 1HU2

59

Bcenennas. Pasberanue
ranmaktuk. Teopust bonbiioro

B3pbIBA. PEIMKTOBOE M3IIydeHHE.

Meraranaktuka

30

https://m.edsoo.ru/9IWRLVWNN

60

Hepemiennsie mpo6ieMsl
ACTPOHOMHUU

30

https://m.edsoo.ru/LJHNL2MCF

61

KonTposabnas pabora
«DNEeMEHTBI aCTPOHOMUH U
acTpOPU3UKI»

31

https://m.edsoo.ru/TXTTCT488

62

O6o06maromuii ypok. Posb
(GU3HUKHN U aCTPOHOMHH B
SKOHOMHYCCKOH,
TEXHOJIOTUYECKOM, COITMATLHOM
1 ATUYECKOH cdepax
JIeSITeIbHOCTH YelIOBEKa

31

https://m.edsoo.ru/WNJSCRXYD

63

Ob6o6maromuit ypok. Poib n
MeCTO (PM3UKHU U ACTPOHOMHUH B
COBPEMEHHOM HAYYHOU KapTUHE
Mupa

32

https://m.edsoo.ru/2PFPB28UF

64

O6o06maromuii ypok. Posb
¢du3nveckoil Teopun B
(opMHpOBaHUY NPEICTABICHUI
0 (U3NYECKON KapTHHE MUPA

32

https://m.edsoo.ru/Y29SVPCVR




65

Ob6o6maromuii ypok. Mecto
(bu3nIeCKOil KapTHHBI MUPA B
00111eM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJCTABICHUI O IPUPOJE

33

https://m.edsoo.ru/LKNUIKHZH

66

PesepBHbIil ypok. MaruutHoe
1oJie. JJIEKTpOMarHuTHas
WUHAYKINS

33

https://m.edsoo.ru/EVMFIQTP6

67

PesepsHblii ypok. OnTHka.
OCHOBBI CIENUATIBHOW TE€OpUHU
OTHOCUTEIBHOCTH

34

https://m.edsoo.ru/ESABJRKSL

68

Pesepnslit ypok. KBantoBas
¢du3uka. D1eMEeHTbl aCTPOHOMUU
U acTpoU3UKN

34

https://m.edsoo.ru/RARQLVO2J

OBIIEE KOJIMYECTBO YACOB I10

ITPOTPAMME

68




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI

10 KJIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble nmpeAMeTHbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
0o0pa3oBaTe/ibHOI NPOrpaMMBbI CpeIHero 001ero oopa3oBaHus

10.1

JleMoHCTpHpOBATh HA IPUMEPAX POJIb U MECTO (PU3UKH B POPMUPOBAHUH
COBPEMEHHOM HAay4yHOM KapTUHbl MHpa, B Pa3BUTUU COBPEMEHHOMU
TEXHUKH U TEXHOJIOTHM, B IPAKTUYECKON NEATEIbHOCTH JIFOACH

10.2

Y4uThIBaTh TPAHUIBI MPUMEHEHHS H3YUYEHHBIX (U3HUECKUX MOJICTICH:
MaTepuaibHas TOYKa, WHEpIUalIbHAs CHUCTeMa OTCY€Ta, aOCOJIFOTHO
TBEPAOE TEJIO, WICATBHBIA ra3; MOJEIN CTPOEHHUS Ta30B, KUJIKOCTEH U
TBEPABIX TEJ, TOYCYHBIM OJJICKTPUUECKUN 3apsii — TMpU PEUICHUU
du3nyecKux 3a1a4y

10.3

Pacno3naBath (u3mueckue siBIeHUS (MPOLECCH) U OOBACHATH MX Ha
OCHOBE 3aKOHOB MEXaHMKH, MOJIEKYISIPHO-KHHETHYECKOH TEeopuu
CTPOEHHsI  BEllecTBA M JJEKTPOJAMHAMHUKH:  PaBHOMEPHOE U
PaBHOYCKOPEHHOE MPsSMOJIMHEHHOE [BUXKEHHE, CBOOOJHOE IaJeHHE
T€J, JBI)KEHHME I10 OKPYXHOCTH, HHEpLUs, B3aUMOJIEUCTBUE TEI;
mud¢ys3us, OpOyHOBCKOE JIBUKEHHE, CTPOCHHME >KUJIKOCTEH M TBEPIBIX
TeJ, U3MEHEHHEe 00BEMA TeJl IPHU HarpeBaHUM (OXJIAXKICHHH ), TEIIIOBOE
paBHOBecHE, UCHapeHue, KOHJEHCAlMs, IUIaBJIE€HUE, KpHUCTaUIM3alus,
KHMIIEHHE, BJIAXXHOCTb BO3/yXa, IOBBIIICHHE AAaBJICHHUS raza IpHU €ro
HarpeBaHUU B 3aKPBITOM COCYJI€, CBA3b MEXK/y [TapaMeTpaMH COCTOSIHUS
rasza B M30MpoIeccax; JIEKTpU3aIs T, B3aUMOICHCTBHUE 3apsi 0B

10.4

OnucelBaTh ~ MEXaHMYECKOE  JIBWJKEHUE, HCIONb3yd  (u3nueckue
BEIIMYUHBI: KOOPJAMHATA, IIyTh, IIEPEMELICHUE, CKOPOCTb, YCKOPEHHE,
Macca Tena, CHJIA, HMIIYJbC Tela, KHHETHYECKas  DHEPIHus,
NOTEHIMaJIbHAs DHEPrusi, MeXaHuueckas paloTa, MeXxaHHWYecKas
MOIIIHOCTb; MPU ONKUCAHUU MPABUIBHO TPAKTOBAaTh (PU3MUECKUHA CMBICI
UCTOJNb3yeMbIX BEIUYMH, HMX OOO3HAYEHMS U €IUHUIIBI, HAXOJHUTh
(GopMyIibl, CBA3BIBAIOIINE JIaHHYIO (PU3UYECKYIO BEIUYMHY C JAPYTUMU
BEIIMYUHAMU

10.5

OnuceIBaTh U3YYEHHBIE TEIJIOBBIE CBOMCTBA TENl M TEIUJIOBBIE SBICHUS,
UCTIONB3ys (U3WUYECKUE BEIMYMHBL: JaBJIE€HHWE Tras3a, TeMmIeparypa,
CpelHssl KHUHETUYECKAas DHEPrusi XAOTUUYECKOro JABMXKEHUS MOJIEKYII,
CpEIHEKBaJ[paTU4YHasi CKOPOCTh MOJIEKYJ, KOJHYECTBO TEIUIOTHI,
BHYTPEHHSISI dHEprus, padora raza, KodG(GUIUEHT MOJIE3HOTO ACHCTBUS
TEIJIOBOIO  JBUTATENsA; NPU ONHCAHUM TMPABMIBHO TPAKTOBATH
(bU3MYEeCKUl CMBICT HCIOJIB3YEMBIX BEIUYHH, WX OOO3HAYCHHUS W
€IUHUIIBI, HaXOAUTh (POPMYJIBI, CBA3BIBAIOIINE JAaHHYIO (HU3NUECKYIO
BEJIMYMHY C IPYTUMH BEIMYUHAM

10.6

OnucelBaTh  M3y4YEHHBIE DJJEKTPUYECKHE CBOWCTBAa  BEIECTBA U
AIIEKTPUYECKHUE SIBICHUS (IIPOLECCHI), UCTIONB3YsI PU3NUECKUE BEINYNHBIL:
AIIEKTPUYECKUIN 3apsf, D3JEKTPUYECKOE I10JIe, HANpPsHKEHHOCTH I0JI,
MOTEHIIMAJ, Pa3HOCTh MOTEHIMAJIOB; MpPH ONUCAHUM MPABUIBHO




TPAKTOBaThb  (PU3MUECKUI  CMBICI  MCIOJIB3YEMbIX  BEIMYUH, HUX
0003HAUCHHS U €AMHUIIBI; YKa3bIBAaTh (POPMYIIBI, CBSA3BIBAIOIINE JTaHHYIO
(GU3MYECKYIO BEJIMUUHY C IPYTHMMU BEIMYMHAMU

10.7

QHAIM3UPOBATh  (U3MUYECKUE TMPOLECChl U  SIBICHHUSA, HUCIOJb3YS
¢u3nveckre 3aKOHbI ¥ MPUHLUIBL: 3aKOH BCEMUPHOTO TsaroteHusd, I, Il u
III 3akoubl HprOTOHA, 3aKOH COXpAaHEHUS MEXaHUYECKOM YHEPIUH, 3aKOH
COXpAaHEHHUSI HMMIYJbCA, MPUHIUI CYNEPIO3UIUU CHUJ, [PUHIIUII
paBHOIIpaBUs  MHEPLUAIBHBIX  CHUCTEM  OTCYETA;  MOJEKYJISIPHO-
KMHETHUYECKYI0 TEOPHUIO CTPOCHMS BEIIECTBA, Ia30BbI€ 3aKOHBI, CBS3b
CpelIHEM KHHETMYECKOM HHEPruM TEIUIOBOrO JABUKEHUS MOJIEKYd C
a0COJIIOTHOM TeMIIepaTypoi, NEpBBIM 3aKOH TEPMOJWHAMUKHU; 3aKOH
COXpPAaHEHHUs DJEKTPUYECKOro 3apsna, 3akoH KyinoHa; mnpu 3Tom
pa3ianyaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA, €r0 MaTeMaTU4YecKOe
BBIpQXEHHE U YCIOBUS (TPaHUIIbI, 00JIACTH) MPUMEHUMOCTH

10.8

OOBACHATH OCHOBHbIE MPHUHLUMIIBI JEHCTBUS MallMH, OPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3iauyarh yCIOBUS HUX 0€3011acHOro
UCIIOJIb30BAaHUS B IOBCEIHEBHON )KU3HU

10.9

BBINONHATE 3KCIIEPUMEHTHI TI0 UCCIICIOBAHUIO (DU3MYECKHUX SIBJICHUN U
MIPOIIECCOB C HCITOJIb30BAHUEM TPSIMBIX M KOCBEHHBIX HM3MEpPEHUN; TpU
3ToM (opMylnupoBaTh IMpoOieMy (3amady) M TUNOTE3y Y4eOHOro
OKCIEPUMEHTa, COOMPATh YCTAHOBKY M3 MPEUIOKEHHOTO 000PYA0BaHUS,
MIPOBOJIUTH OTBIT U (YOPMYITHPOBATH BHIBOIBI

10.10

OcymiecTBIATh NpsMble U KOCBEHHBIE U3MEPEHUsT (PU3NUECKUX BEIUYMH;
IIPY 3TOM BbIOMpATh ONTUMAJIbHBIA CIIOCOO M3MEPEHUS U HCIIOJIb30BAThH
M3BECTHBIE METO/Ibl OLIEHKH MTOTPEIIHOCTEN U3MEPEHUI

10.11

HccnenoBaTh 3aBUCUMOCTH  MEXIYy (PHU3NYECKUMH BEIMYMHAMH C
WCIIOJIb30BAHUEM TIPSMBIX HW3MEPEHHM; TMpU ITOM KOHCTPYHPOBATH
YCTaHOBKY, (UKCHpOBaTh pe3yabTaThl IMOJYYEHHOH 3aBHUCHMOCTH
(U3HYECKUX BEIMYMUH B BHJE TaONHI] U rpadUKOB, JENaTh BBIBOJBI 1O
pe3ynbTaTaM MCCIEI0OBaHUS

10.12

CobOmomate  mpaBuiia  0e30MacHOrO  TpyJga MNpH  NPOBEICHHUU
UCCIIEIOBAaHMM B paMKax  y4eOHOro  HKCIEpPUMEHTa, Yy4eOHO-
UCCIIE/IOBATEIbCKOW M IMPOEKTHOW JIEATENIBHOCTH C HCIOJIb30BaHUEM
M3MEPUTENIbHBIX YCTPONUCTB U 1a00paTOPHOT0 000PYI0BAHUS

10.13

Pemate pacu€THbpie 3amauu ¢ SIBHO 3aJaHHOW (M3UYECKOW MOJEIbIO,
UCTIONB3YSl (U3MYECKHME 3aKOHbI WM TPHUHIMIBI; HAa OCHOBE aHaln3a
YCJIOBHS 3a7]a4i BHIOUPATH (PU3NUECKYIO MOJIEINb, BBIICISTH (PU3HUECKUE
BEJIMYMHBI U (OpMyIbl, HEOOXOIuUMBIE I €€ pelIeHUs, MPOBOAUTH
pacy€Thl U OLICHUBATh PEATHHOCTH MOJYYCHHOTO 3HAUYCHHS (HU3UIECKOM
BEJIMYUHBI

10.14

Pemars Ka4eCTBEHHbIE 3a7a4u: BBICTPaUBaTh JIOTUYECKHU
HETPOTUBOPEUUBYIO IIEMOYKY PACCYXIEHUM C OMOpPONM Ha H3y4YECHHBIE
3aKOHBI, 3AKOHOMEPHOCTHU ¥ (PH3UYECKHE SBICHUS

10.15

Hcnonb3oBaTh OpU  pEUIEHHH  y4eOHBIX  3a7ady  COBPEMEHHBIE
MH(OPMALIMOHHBIE TEXHOJOTUU JUISl TOMCKa, CTPYKTYpUPOBaHMS,
UHTEpHpeTallMd M TpeACTaBiIeHUs Yy4eOHOW M Hay4YHO-IOIMYJSPHOM
uH(pOpMalLlMK, MOJYYEHHOM M3 pa3IMYHbIX MCTOYHUKOB;, KPUTHUYECKU
aHAJIM3UPOBATh MOJTy4aeMyro HH()OpMaIUIo




[TpuBoaNTE mpHMEpBl BKJIaJa POCCUHCKUX M 3apyOEKHBIX YUEHBIX-
10.16 (U3UKOB B pa3BUTUE HAYKH, OOBSCHEHHE MPOIIECCOB OKPYKAIOIIETO
MHpA, B pa3BUTHE TEXHUKU U TEXHOJIOTUI

Hcnonb30BaTh TEOPETUYECKHE 3HAHMS MO0 (HU3UKE B IIOBCEIHEBHON
KHU3HU 17151 oOecrieueHust 6€301acHOCTH MPH OOpAIeHUH ¢ MPHOOpaMu
TEXHUYECKHMH YCTPOWCTBAMH, JUUIS COXPAHEHUS 3I0POBbSI U COOIOACHHS
HOPM 9KOJIOTHYECKOT0 NOBEJICHNUS B OKPY’KaloLIel cpere

10.17

PaGoraTe B rpymme ¢ BBIIOJHEHHEM PA3JIMYHBIX COLUAIBHBIX POJIEH,
IUIAaHUPOBaTh  paboOTy  TpPyNIbl,  palMOHAIBHO  PacCHpeaeisTh
10.18 00s3aHHOCTH ¥  IUIAHUPOBATh JESATENBHOCTh B  HECTaHAAPTHBIX
CUTyallMsAX, aJE€KBaTHO OLIEHUBATh BKJIAJ KaKIOTO M3 YYaCTHHKOB
IPYNIBI B pelICHHE pacCCMAaTPUBAEMON TPOOIIEMBI

11 KJIACC
Kon .
IDOBEDSIEMOL0 IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
posep o0pa3oBaTeJbHOM MPOrPaMMBbI CpeHEro 001mero 00pa3oBaHus
pe3yJbTara
JleMOHCTpHPOBATH HA MPUMEPaX POJIb U MECTO (PU3UKH B (POPMUPOBAHUH
111 COBPEMEHHON Hay4YHOW KapTUHbI MHpA, B Pa3BUTHH COBPEMEHHOM

TEXHUKA M TEXHOJIOTMH, B NPAKTHYECKOM JEATEIIBHOCTH JIIOJIEH,
LIEJTIOCTHOCTD U €IUHCTBO (DU3UYECKON KapTHUHBI MUPA

Y4uTHIBaTh TPAHULBl MPUMEHEHUS M3YYEHHBIX (DU3MYECKHX MOEIeH:
11.2 TOYEUYHBIN JJIEKTPUYECKUN 3apsj, sSAEpHas MOJENIb aToMa, HYKJIOHHAas
MOJI€JIb AaTOMHOT'O siipa MPH pelieHUH Ppru3nyecKux 3aaay

Pacnio3naBate ¢usnueckue sBICHHS (MIPOLECChI) M OOBSICHITH HUX Ha
OCHOBE 3aKOHOB AJICKTPOJIMHAMHUKN M KBAaHTOBOW (DM3HUKHU: DIIEKTpHUUECKas
MPOBOJAMMOCTH, TEIJIOBOE, CBETOBOE, XUMHUUYECKOE, MAarHUTHOE JCHCTBH
TOKa, B3aWMOJCWCTBHE MArHUTOB, JJCKTPOMArHWTHAs  WHJIYKITHUS,
JeiCTBE MAarHUTHOTO TMOJII Ha TMPOBOJHHK C TOKOM M ABMKYIIUKCS
11.3 3apss, DJJICKTPOMArHUTHBIE KOJICOAaHUST W BOJIHBI, MPSIMOJIMHEHHOE
pacmpocTpaHEHHE CBETa, OTpakKeHHe, NpeJoMIIeHUe, HHTepQepeHIus,
T paKkus U TOJIsSpU3alysl CBeTa, JUCIIepCus CBeTa, (OTOAIEKTPUUECKHM

abpdexr  (poroaddext), cBeroBoe  HaBIeHHUE,  BO3HUKHOBEHHE
JMHEHYATOTr0 CIIEKTpa aToMa BOJOPOJA, ECTECTBEHHAss M MCKYCCTBEHHAs
palnOaKTHBHOCTD

OnuceIBaTh H3y4eHHbIE CBOMCTBA BELECTBA (JIEKTPUUYECKHE, MaTHUTHBIE,
ONITUYECKHE, DJEKTPUYECKYI0 TPOBOAMMOCTD pPA3IMYHBIX Cpel) W
JJIEKTPOMArHUTHBIE  SIBIEHUS  (IIPOIECCh), MCIONB3YS  (pU3HUecKue
BEIMYMHBI:  DJIEKTPUYECKUHA  3apsii, CHWIa TOKa, OJIEKTPUYECKOe
HanpsDKeHHE, JJIEKTPHUECKOe CONPOTHUBIEHHE, Pa3HOCTh IOTEHLMAJIOB,
114 OJIC, pabora TOKa, MHAYKIMS MarHUTHOTO TOJs, CHia AMIiepa, CHiIa
JlopeHlia, WHAYKTUBHOCTb KATYLIKH, OJHEPrus HIIEKTPUUYECKOTO H
MarHUTHOTO TOJeH, Mepuoa M yacToTa KojiebaHWil B KoyieGaTelbHOM
KOHTYpe, 3aps] M CWia ToKa B IpoIecce TapMOHUYECKUX
AJIEKTPOMArHUTHBIX KOJeOaHWH, (OKYCHOE pacCTOSIHHE M ONTHYEeCKas
CHJIA JIMH3BI, TIPU ONKCAHUM NPABHIBHO TPAKTOBATh (PU3UUECKUI CMBICI




UCIOJb3yEeMbIX BEIMYMH, KX OOO3HAUeHWs U €IUHMIBI; YKa3bIBaTb
(bopMyIIbl, CBS3BIBAIOLINE JAHHYIO (U3UYECKYI0 BEIMYUHY C JAPYTHMH
BEJIMYUHAMHU

11.5

OnuchiBaTh M3yYCHHBIC KBAHTOBBIC SIBICHHS W IPOIECCHI, HCIOIb3Ys
(bu3MYeCKUEe BEIMYMHBI: CKOPOCTh JJICKTPOMArHUTHBIX BOJIH, JJIMHA
BOJIHBI M 4YacTOTa CBETa, JHEPrUs W HUMIYJIbC (OTOHA, TMEPHOJ
moJiypacmajia, SHeprus CBA3M aTOMHBIX SiIep; MPU OIMUCAHUU TIPABUILHO
TPaKTOBaTh (U3UYECKUH  CMBICT  HCIOJB3YeMbIX  BEIHYMH, HX
0003HAYCHHUS U CUHHIIBI; YKa3bIBaTh (POPMYJIbI, CBA3BIBAIOIINE TAHHYIO
(bU3NYECKYIO BEJIMYUHY C IPYTMMH BEIHYMHAMHU, BBIYHCIIATH 3HAYCHHE
(U3UYECKON BEIIMYNHBI

11.6

Ananu3upoBaTh  (HU3UUECKHE TPOLECCHl M SBJICHUS, HCIOIB3YS
¢usnyeckue  3aKoHbl M NpUHOMIBL  3akoH  Oma,  3aKOHBI
MOCJIEI0BATENBHOIO U NApPaJIJICIbHOTO COSIUHEHHS IIPOBOJAHUKOB, 3aKOH
Jbxoyns — JleHuma, 3akoH 9JEKTPOMAarHUTHOW MHIYKLUH, 3aKOH
MPSIMOJIMHENHOIO PACIpOCTPaHEHMsI CBETA, 3aKOHbl OTPAXKEHUs CBETa,
3aKOHBI MIPEJIOMJICHUS CBETA, ypaBHEHHE DWHIITENHHa 11 GoTodddekra,
3aKOH COXpPAHEHWS DJHEPruu, 3aKOH COXPAHEHUsSI MMIIYJIbCa, 3aKOH
COXPAaHEHUsl SJEKTPUUYECKOTO 3apsla, 3aKOH COXPaHEHHs MacCOBOIO
qucia, MOCTynaTsl bopa, 3aKOH PaJuMOAaKTHMBHOIO paclaja; IpU ITOM
pa3nanyaTh CIOBECHYIO (OpPMYIMPOBKY 3aKOHA, €ro MaTeMaTH4ecKoe
BBIPAKEHHE U YCJIOBUS (TpaHUIlbl, 00J1aCTH) IPUMEHUMOCTH

11.7

OHpeI[CJISITI) HalpaBJICHUC BCKTOpa HWHAYKIUMKW MArdvuTHOTO  I10JIA
IIPOBOAHKKA C TOKOM, CHUJIbI AMnepa 1 CHUJIbIL HopeHua

11.8

CTpouTh M ONMKMCHIBATh M300pa)KEHUE, CO37aBaEMOE IUIOCKHM 3€pKaJIOM,
TOHKOM JIUH30U

11.9

BrmomHATE OKCIICPUMCHTBI IO HCCJIICAOBAHUTIO (1)I/I3I/I‘-I€CKI/IX SIBIICHUN U
MIPOLIECCOB C HCMOJIb30BAHUEM MPSMBIX U KOCBEHHBIX M3MEPEHMH; INpH
3TOM (QopMyaupoBaTh MpoOieMy (3agady) W THUIOTE3Y Yy4eOHOro
9KCHEPUMEHTa, COOMpPaTh YCTAaHOBKY U3 MPEAJIOKEHHOT0 00OpYAOBaHUS,
MIPOBOJMTH ONBIT U (OPMYITUPOBATH BHIBOIBI

11.10

OcyiecTBiATh NpsIMblE M KOCBEHHBbIE M3MEpPEHUsT (PU3MUECKUX BEITUYMH;
IIPU 3TOM BBIOMpPATh ONTHUMAJIBHBIN CIIOCOO M3MEpPEHHs U HCIIOJIb30BaTh
M3BECTHBIE METO/IbI OLICHKU NOTPEITHOCTEW U3MEPEHMI

11.11

UccnenoBath 3aBUCUMOCTH (U3UYECKUX BEIUYMH C MCIOJHb30BaHUEM
NpsIMBIX ~ WU3MEPEHWil; MpH  3TOM  KOHCTPYHUPOBAThb  YCTaHOBKY,
(bukcupoBaTh Ppe3yabTATHl TOJYYCHHOW 3aBUCUMOCTH  (DU3UUECKUX
BEJIMYMH B BHJIe TaOIMUI] U TrpaduKoOB, ENaTh BHIBOJBI MO pe3yibTaTaMm
HCCIICIOBaHUS

11.12

Cob6mogate  mpaBmwia  0e30MacHOro  TpyAa IMpU  MPOBEIECHUH
UCCIeOBaHUM B paMKax ydyeOHOTO  DKCIepUMEHTa, Y4eOHO-
HCCIIE0BATENbCKOM W MPOEKTHON JESITEIbHOCTH C HCHOJIb30BAHUEM
M3MEPHUTENBHBIX YCTPONCTB U 1a0OPATOPHOTO 000PYIOBAHUS

11.13

Pemarp pacuérHbpie 3amaun ¢ SBHO 3a/laHHON (PU3UYECKOW MOJIENbIO,
WCTIONB3Ysl (PU3MUECKHEe 3aKOHbI W TPUHIMIBI, HAa OCHOBE aHalM3a
YCIIOBUS 33aJla4dl BBIOUPATh (PU3NYECKYIO MOJENb, BBIACIATh (PU3NUYECKUe
BEIMYUHBI U (POpMyJbI, HEOOXOAWMBIE mJisi €€ pEeIICHUs, MPOBOIUTH
pacuéThl U OIICHMBATHh PEATLHOCTH MOJYYCHHOTO 3HA4eHHs (PU3MUecKon




BCJIIMYHUHBI

11.14

Pewate Ka4eCTBEHHbIE 3a1a4u: BBICTPAaNBaTh JIOTUYECKH
HENPOTHUBOPEUMBYIO LIETIOUYKY PACCYKJICHUH C ONOPOM Ha W3yYEHHbIC
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKHE SIBIICHUS

11.15

Hcnonb3oBaTh  mpu  pemieHUH  y4eOHBIX  3aJady  COBPEMEHHbIE
MHPOpPMAIIMOHHBIE TEXHOJIOTUM JJIS  TIOUCKA, CTPYKTYpUPOBAHHUS,
UHTEpIpEeTalMi UM TMpeJICTaBiICHHUs] Yy4eOHOW M HayYHO-MOMYJISPHOI
uHbOpMAlUY, TIONYYEHHOH M3 Pa3IMYHBIX MCTOYHHMKOB; KPUTHUYECKH
aHAJIM3HPOBATH MOTYYaeMyI0 HH(OPMaLIHIO

11.16

OOBSCHATh NPUHLUIBI JEHCTBUS MAIIMH, NOPUOOPOB M TEXHUYECKUX
YCTPOMCTB; pa3ianyaTh yCIOBHS HX O€30MAaCHOTO WCIIONb30BAHMS B
MIOBCEJHEBHOM KU3HU

11.17

[IpuBonuTh mNpUMeEpbl BKIaAa POCCHICKUX U 3apyOekKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, B OOBSCHEHHE IPOILIECCOB OKPYKAIOIIETO
MHpa, B Pa3BUTHE TEXHUKH U TEXHOJIOTHI

11.18

Hcrosp30BaTh TEOPETHYESCKUE 3HAHUS 110 (DU3HKE B TIOBCEAHCBHOW )KU3HH
i obecrieueHUs: 0e30MacHOCTH TpU  OOpalleHuH ¢ mpudopamMu |
TEXHUYECKHMH YCTPOMCTBAMH, /IS COXPAHEHHS 3I0POBbSI i COOIIOICHHS
HOPM 9KOJIOTHYECKOT'0 IOBEJICHHUS B OKPY)KAIOIIEeH cperie

11.19

PaGorarh B rpymnmne C BBINOJHEHHUEM pa3IMYHBIX COLUAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYIIIIBL, PAIIMOHAILHO paclpeieisaTh 00sS3aHHOCTH U
IUIAHUPOBATL JACATCIIBHOCT B HCCTAHAAPTHBIX CUTyallHMAX, AACKBATHO
OLICHUBATh BKJAJ KaXJIOr0 W3 YYaCTHUKOB TPYNIbl B peElICHHUE
paccmaTpruBaeMoi mpoOIeMbl




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon
pa3jiena

Koxa
IIpOBEPSIEMOr0)
3J1eMeHTa

IIpoBepsiemble 1eMEHTBI COIePKAHUS

OU3NKA 1 METOJIbI HAYYHOI'O [IO3HAHN A

1.1

®usuka — Hayka o npupoje. HayuHble MeTOIbI MO3HAHUS
OKpYy’Karolero Mmupa. Poib 3kcriepuMeHTa u TEOpuu B MpoLecce
MO3HAHUS PUPOJIBI. DKCIIEPUMEHT B (pr3uKe

1.2

MopenupoBanue (U3NYECKUX SBICHHHA U TmporeccoB. HayuHbie
runore3bl.  Puznueckue 3aKOHBI M TEOpUU.  ['paHMIBI
MPUMEHUMOCTH (PU3MUYECKUX 3aKOHOB. [IpMHIMNI COOTBETCTBHUS.
Ponb 1 MecTo ¢u3uku B GOPMUPOBAHUN COBPEMEHHON HayyHOU
KapTHHBI MUPA, B IPAKTUYECKOM EATEIBHOCTH JIOAEH

MEXAHUKA

2.1

KMMHEMATHKA

2.1.1

Mexannyeckoe aBuxeHHe. OTHOCUTEIBHOCTh MEXaHUYECKOTO
neuxkenns. Cucrema orcuéra. TpaekTopus

[lepemenienue, CKOpPOCTh (CpedHsss CKOPOCTb, MTIHOBEHHAs
CKOPOCTb) M YCKOPEHHE MATEPHAIbHOW TOYKM, MX MPOEKIIMH Ha
ocH cucteMbl KoopAauHaT. ClloXeHne NepeMEIIEHU U CIOXKEHUE
CKOpOCTE

PaBHOMEpHOE M PaBHOYCKOPEHHOE IPSMOJIMHENHOE IBUKEHUE.
I'paduku 3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHUS, IIyTH
U [IEpEMENICHUS] MaTEPUAIIBHOW TOYKH OT BPEMEHH

CBoOoaHoO€ najeHre. Y CKopeHrue CBOOOTHOTO MaICHHS

Kpusonnnueiinoe JBIJKCHUE. PaBHOMEpHOE JBUKCHUE
MaTEpUaIbHOM TOYKH IO OKPYXHOCTU. YTJIOBas CKOPOCTb,
JIMHEWHas ckopocTk. Ilepuon m yacrora. LleHTpocTpemurensHoe
YCKOpeHue

Texnuueckue YCTpOﬁCTBaZ CIILAOMETP, ABUKCHHUC CHAPAAO0B,
LCITHBIC 1 pCMCHHBIC NICPCaavYn

[IpakTuueckue paboThl. l3MepeHHe MrHOBEHHOM CKOPOCTH.
HccnenoBanue COOTHOLIEHHS MEXKIY IIYTSAMH, IIPOWIECHHBIMU
TEJIOM 32 MOCIIE0BATENbHBIE PABHBIE IPOMEXYTKH BPEMEHH IIPU
PaBHOYCKOPEHHOM JBIIKEHUU C HAYaJIbHOW CKOPOCTBIO, PaBHOM
Hym0. M3ydeHue nABMKEHUS IIapuKa B BSI3KOM KMJIKOCTH.
W3yuenue IBMKEHUS TeJa, OpOIIEHHOTO TOPU30HTAIBHO

22

JIMHAMUKA

2.2.1

IIpunnun ornocurensHocty IManuies. Ilepsbiil 3akoH HproToHA.
WNHepupmanpHble CHCTEMBI OTCUETA

2.2.2

Macca tena. Cuna. [IppuHImn cynepno3sunuuy cui

223

Bropoii 3akon HprooToHa g MarepuarbHOM  TOYKH B
uHeprmanpHoit cucteme orcuéra (MCO). Tpermii 3akoH
HproTona st MaTepuanbHbIX TOUEK




3akoH BcemMupHoro TaroteHus. Cuna Tskectu. [lepBas

224
KOCMHUYECKasi CKOpOoCTh. Bec Tena
2.2.5 Cuna ynpyroctu. 3akoH ['yka
Cuina tpenusi. Cyxoe Tpenue. Cuiia TpeHUsI CKOJIbXKEHUS U CUjia
2.2.6 TpeHus nokos. Koaddumument tperns. Cuia conpoTUBICHUS MTPU
JIBIKEHUHU TeJla B )KUJIKOCTH WJIU Ta3e
297 [TocrynatensHoe © BpamareiabHOE ABMKCHHE aOCOIIOTHO
- TBEPIOTO TeJIa
298 MoOMEHT CcHJIbl OTHOCUTENBHO OCH BpauleHus. [lneyo cuibl.
o YcnoBus paBHoBecus TBEpaoro Tena B MCO
299 TexHuueckue YCTPOMCTBA: MOAIUITHUAKY, JIBUKCHUE
o HUCKYCCTBEHHBIX CITyTHUKOB
[Ipaktuueckue paborel. W3ydenwe nBMXKEHUS Opycka IO
HAaKJIOHHOW IUIOCKOCTH TI0J] JCHCTBHEM HECKOJbKHUX CHIL
2910 HccnenoBanue 3aBUCMMOCTH CHII YIIPYTrOCTH, BO3HUKAIOIIUX B
o neopMUPYEMON MPYKUHE W PE3UHOBOM 00pasiie, OT BEITHYNHBI
ux nedopmanuu. VccnenoBanue ycioBuil paBHOBECHS TBEPIOTO
TeJa, UMEIOIIETO OCh BPAIICHHS
3AKOHbBI COXPAHEHU A B MEXAHUKE
231 Nmmynsc mMaTepuanbHOM TOYKH, CUCTEMBl MaTEPHUAbHBIX TOYEK.
o ViMynbC CHITBI M I3MEHEHHE UMITYJIbCa Tela
2.3.2 3akoH coxpaHeHus: umiynbca B MCO. PeakTuBHOE 1BUKEHHE
2.3.3 PaboTa cuitbl
234 MOIIHOCTD CUJIBI
235 Kunernyeckass oSHeprus MarepuanbHOM TOuku. Teopema o
T KMHETUYECKON YHEPT U
[TorenmmansHass osHeprus. lloTeHunanbHass >HEprust yopyro
23 2.3.6 nehopMUpPOBaHHON TpyXUHBL. [loTeHIManbHas JHEpPrus Temna
BOJIM3H MOBEPXHOCTH 3EeMITH
[ToTeHnmanpHble W HEMOTEHIMATbHbIE CHJIBL. CBs3b pabOTHI
2.3.7 HEMOTEHIUAIbHBIX CHJI C U3MEHEHHMEM MEXaHUYECKOW SHEpruu
CHUCTEMBI TeJl. 3aKOH COXPaHEHUSI MEXaHUYECKOI YHEPTUr
2.3.8 VYrpyrue u Heynpyrue CTOJIKHOBEHUS
23.9 TexHUuecKkrne YCTpOMCTBA: NBUKEHHE PAaKET, BOJOMET, KOIEep,
B IPY>KUHHBINA ITUCTOJIET
[TpakTudeckue paboThl. M3ydeHue cBsI3U CKOpocTed Ten MpH
2.3.10 | meynpyrom ynape. HMccrnemoBanue cBsi3u pabOThI CHIIBI  C
M3MEHEHUEM MEXaHUYECKOM YHEPIuu Teja
3 MOJIEKVYJISIPHAA ®U3MKA U TEPMO/JIMHAMUKA
OCHOBBI MOJIEKVYJIAPHO-KMHETUYECKOW TEOPUU
OCHOBHBIE TIOJIOKEHUSI MOJEKYJISIPHO-KMHETUYECKOU TEOpHUH.
3.1.1 bpoynoBckoe nBwxkenue. Auddys3us. Xapakrtep NBWKEHHS U
3.1 B3aMMOJICHCTBUS YaCTHI] BEIIECTBA
319 Mopenu cTpoeHUs Ta30B, XKHAKOCTEH U TBEPABIX Tel U
o 00BSCHEHNE CBOWMCTB BEIIECTBA HA OCHOBE 3TUX MOJICIICH
3.1.3 Macca monekyn. KonnyectBo Bemectsa. [locrosanas ABoraupo




TennmoBoe paBHOBecue. Temmnepatypa u e€ uzmepenue. Illkana

3.14
temneparyp Llenbcus
315 Mognens uaeanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISPHO-
o KMHETUYECKON TEOPUU UACAIBHOTO raza
AGcomtoTHas TemrmepaTypa Kak Mepa CpelHed KHHETHYEeCKOM
3.1.6 SHEPruM TEIJIOBOIO JABMKEHUsA yacTul rasa. lllkana tremmneparyp
KenbBuHa
3.1.7 VYpaBuenue Knaneiipona — Menneneena. 3akoH JlaibpToHa
l'azoBbie  3akoHbl. HM3ompoueccbl B HACAIBHOM Tra3e C
3.1.8 IOCTOSSHHBIM ~ KOJMYECTBOM BEMIECTBA: M30TE€pMa, H30X0pa,
n3obapa
3.1.9 TexHuyeckue ycTpoiicTBa: TepMOMETp, OApOMETP
[IpakTuueckue pabotel. 3mMepeHue maccol BO3ayxa B KJIACCHOU
3.1.10 koMHate. MccienoBaHue 3aBUCHMOCTH MEXIy IapaMeTpamu
COCTOSIHMSI Pa3pEKEHHOr0 ra3a
OCHOBBI TEPMOJIMHAMMUWKI
391 TepmoauHamuueckas cucrema. Bnytpennss SHEPrus
o TEPMOJIMHAMUYECKON CHCTEMBI U CITOCOOBI €€ N3MEHEHMSI
399 KonnuectBo Temnmorsl u  paGota. BHyTpeHHssT 3Heprus
- OJTHOATOMHOTI'0 UIECAILHOIO ra3a
Buabsl  Teruonepepaud: — TEIJIONPOBOAHOCTb,  KOHBEKLMS,
323 m3nydeHue. TemnmoémMkocTs Tena. YenbHas TeII0EMKOCTh
BellecTBa. Pacuér koauyecTBa TEIIIOTHI NPU TEIIONEepe1aye
[lepBbIil 3aKk0H TepMmoauHaMuku. [IprumeHeHue nepBoro 3akoHa
324 TEPMOAMHAMMKH K n3omnpoueccam. I'papudeckas nHTEpnpeTanus
32 paloThI raza
TennoBsle MamuHbl. [IpUHUOKNBI JEHCTBUSI TEIUIOBBIX MAIIUH.
395 [IpeoOpazoBanus sHEPrUM B TEIUIOBBIX MamuHax. Koaddurument
- none3noro nericteus (nanee — KITJ[) termmoBoit mMamuubl. 1 ki
Kapuo u ero KIIJI
Bropoii 3akoH TepmonuHamuku. HeoOpatuMocTh IMpoleccoB B
3.2.6 npuposae. TemynoBele IBUTATETH. ODKOJIOTUYECKHE TPOOIEMBI
TEIJIOPHEPTeTUKHI
397 TexHuueckue ycTpoilcTBa: JBUTAaTelb BHYTPEHHETO CrOpaHMs,
- OBITOBOW XOJOJWIBHUK, KOHIUIIOHED
3.2.8 ITpakTuyeckue pabotel. M3Mepenue yienbHOH TemI0EMKOCTH
ATPEI'ATHBIE COCTOAHMA BEHIECBA. ®A30BBIE IIEPEXO/IbI
[TapooOpazoBanue u KoHJeHcalMs. lVcmapeHue U KUICHHE.
3.3.1 VY nenpHas TemioTa napooopazoBaHusl. 3aBUCUMOCTb TEMIIEPATYPhI
KHUIEHUSI OT JTABJICHUS
33 339 AGcomtoTHasT W OTHOCHUTENbHAs  BIAKHOCTh  BO3/yXa.
) e Hacwpimennsii map
Teépmoe Ttemo. Kpucrammueckue u  aMopdHbIE — Tena.
333 AHunzorponuss CBOWCTB KpUCTaIOB. JKuAKME KpHUCTaJIIbI.
CoBpeMeHHBIE MaTEpHAIIBI
334 [lnaBnenne u KpuctamMzanus. Y AeibHas TEIJIoTa IJIABJICHHUS.




CyOmmmariust

3.3.5 YpaBHEHHE TEIJIOBOTO OajlaHca
TexHuueckue  ycTpoWcCTBa: THUTPOMETP M IICHXPOMETD,

3.3.6 KaJIOpUMETP, TEXHOJIOTMH MOJIyYEHUS COBPEMEHHBIX
MaTEepUaJIoB, B TOM YUCIIE€ HAHOMATEPHAJIOB, U HAHOTEXHOJIOTUU

3.3.7 [TpakTrueckue paboTel. i3MepeHne BIaKHOCTH BO3TyXa

4 DJIEKTPOAMHAMUKA
DJIEKTPOCTATHUKA

411 OnekTpu3anusi  Tel.  OJEKTpudeckuil  3apsa.  [IBa  Buja
AJIEKTPUUECKUX 3apsiJIOB

4.1.2 IIpoBOIHMKY, AUBIJIEKTPUKHU U MOJIYIIPOBOIHUKH

4.1.3 3aKOH COXpaHEHUs AINEKTPUUECKOTr0 3apsiaa

4.1.4 BzaumopeiictBue 3apsanoB. 3akon Kynona
Dnektpuyeckoe moje. HampsEHHOCTh 3JIEKTPUYECKOTO IOJIS.

4.1.5 [Tpuniun CyINEPIIO3UIIIH. JIuaun HanpsHKEHHOCTH
AJIEKTPUUYECKOTO TOJIS

4.1 416 Pabora cun snexkrpocratudeckoro moss. [lorenmman. PasHocTh

MIOTEHIIUAJIOB

417 [IpoBOAHUKK U MOUAINEKTPUKH B IOCTOSHHOM DJIEKTPUYECKOM
niosie. Jlusnexrpudeckas MpOHUIIAEMOCTh

418 OnektpoémkocTh. KonumeHcarop. INEKTPOEMKOCTh IJIOCKOTO
KOHJICHCATOpa. DHEPrus 3apsHKeHHOT0 KOHIEHCcaTopa
TexHuyeckue  yCTPOHCTBA:  AJNEKTPOCKOM,  IJIEKTPOMETD,

4.1.9 ANEKTPOCTATHYECKAS 3alIUTa, 3a3€MJICHHE JJICKTPOIPHUOOPOB,
KOHJIEHCATOP, KCEPOKC, CTPYUHBIN IPUHTEP

41.10 [IpakTuueckue paboThL. N3smepenue ANEKTPOEMKOCTH
KOHJIEHCATOpa

NOCTOSIHHBIN DJIEKTPUYECKU TOK. TOKU B PA3JIMYHbBIX
CPEJIAX

401 VYcnoBusi CymiecTBOBaHUS MOCTOSSHHOTO JJIEKTPUUECKOTO TOKA.
Ucrounmku Toka. Cuia Toka. [TocTOSTHHBIN TOK

4.2.2 Hanpspokenue. 3akon Oma /17151 yyacTka 1enu

493 DNEeKTPUYECKOe COMPOTUBJICHHE. YJIETbHOE COMPOTUBICHUE
BEIIECTBA

404 [locnenoBarenbHOe, mNapauieIbHOE, CMEIIAaHHOE COEIUHEHUE

49 MIPOBOTHUKOB
' 4.2.5 Pabora anexkrpuyeckoro Toka. 3akoH Jxoyns — Jlenna

4.2.6 MOIHOCTB 3JIEKTPUYECKOTO TOKA
anekTpoaBmwxkymas cuna (gamee — OJIC) u  BHyTpeHHee

4.2.7 CONMPOTHUBIIEHHE HUCTOYHMKA ToKa. 3akoH Owma nans MOJHOU
(3aMKHYTOI) 251eKTpuueckoit ermu. KopoTkoe 3aMbIkaHme
DNeKTpOHHAsl MPOBOJAUMOCTh TBEPIBIX METANIJIOB. 3aBHCHUMOCTH

4.2.8 CONIPOTUBJICHUS METaJIJIOB OT TeMIepaTypsbl.
CBepXIpoOBOANMOCTh

4.2.9 DnexTpuueckuid ToK B BakyyMe. CBOICTBA 3JI€KTPOHHBIX TyYKOB




[MonynpoBonuuku. CoOcTBeHHass M TpPHUMECHas MPOBOJUMOCTD
4.2.10 IIOJIYIIPOBOIHUKOB. CaoiicTBa p-n nepexoja.
[TosynpoBoIHUKOBBIE TPUOOPHI
4911 ONEeKTPUYECKU TOK B DJIEKTPOIMUTAX. OJIEKTPOJIUTHUYECKAS
o Jucconuanus. JIeKTPoIIn3
Onektpuueckuit  Tok B ra3ax. (CaMOCTOSATENbHBIA U
4.2.12 HECaMOCTOSITEIIbHbBIN pasps. Paznuuneie TUTIBI
CaMOCTOATENBHOrO paspsaa. Monnus. [1nazma
TexHudeckue yCTPOWCTBA: aMIEPMETP, BOJIBTMETP, PEOCTaT,
HWCTOYHUKHU TOKa, 3JIEKTpOHArpeBaTeIbHbIE npuOopHI,
4.2.13 3JIEKTPOOCBETUTENILHBIE TPUOOPHI, TEPMOMETP COMPOTHBIICHHS,
BaKyyMHBIH  JUON,  TEPMHCTOpPBI U  (POTOpPE3UCTOpHI,
MOJTYITPOBOJIHUKOBBIN MO/, TajlbBaHUKA
[IpakTuueckne paboThl. M3ydeHHE CMENIaHHOTO COCAMHCHHUS
PE3UCTOPOB.
4.2.14
M3mepenne OJIC wuCTOYHMKA TOKa W €ro BHYTPEHHETO
conportusnenus. Habmonenue sinextponnsa
11 KUIIACC
Kox Kon
NpoBepPSIEeMOro IIpoBepsiemble 3J1eMEHTHI COIEPKAHUS
pasaeJna
3J1eMEeHTAa
4 DJIEKTPOAMMHAMUKA
MAT'HUTHOE I1OJIE. SJIEKTPOMATHUTHA A UHAYKIOUA
43.1 [TocrossHHble  MarHuThl.  B3anmomeicTBHE  MOCTOSTHHBIX
B MAarHUTOB
MaruutHOe nosie. Bektop mMarHuTHONM MHAYKUUU. [IpuHImn
4.3.2 cynepno3unuu. JluHum MarHuTHOM wuHAYKuMH. KapTtuna
JIMHAWA MarHUTHOM MHAYKIIMH NOJIs1 TOCTOSIHHBIX MAarHUTOB
MarnuTHO€e noJjie TpoBOJHUKA ¢ TOKOM. KapTruHa TuHui nosns
433 JUIMHHOTO TPSMOI0 IPOBOJHHMKA M 3aMKHYTOTO KOJIBIIEBOIO
e IIPOBOJHMKA, KaTymkh ¢ TokoM. OmbeiT  Opcrena.
B3anmopeiicTBre NpOBOJHUKOB C TOKOM
43 434 Cuiia Amriepa, €€ MOyJIb M HalPaBJICHHUE
) Cuna Jlopenma, e€ Moaynb H HampaBieHue. JIBuxeHue
4.3.5 3apsUKEHHOM YacTHUIBl B OJHOPOAHOM MArHUTHOM IIOJIE.
Pabota cusl Jlopeniia
4.3.6 SIBIIeHME DNEKTPOMAarHUTHOW MHAYKIIUH
4.3.7 [ToTOoK BEKTOpa MarHUTHOM MHIYKIIHH
438 OJIC wmHaykumu. 3aKOH AJIEKTPOMATHUTHOM HMHIYKLIHH
e Dapanes
BuxpeBoe oanekrtpuueckoe mnoine. OJC wuHAyKIMM B
4.3.9 MPOBOJHUKE, IBUKYIIEMCS MOCTYNaTEIbHO B OJHOPOIHOM
MarHUTHOM T10JI€
4.3.10 [IpaBuno Jlenna




NHAYKTUBHOCTS. SIBnenune CaMOUHIYKIIUH. OJIC

43.11
CaMOUH YKL
4.3.12 OHeprus MarHUTHOT'O NOJIsl KATYIIKH C TOKOM
4.3.13 DJIEKTPOMArHUTHOE T10JIe
Texuuueckue yCTpOCTBa: IIOCTOSIHHbIE MarHMThbl,
4.3.14 3JIEKTPOMArHUTHI, AJIEKTPOABUTATENb, YCKOPHUTEIH
JIEMEHTApHBIX YaCTHLl, UHAYKIIMOHHAS 11€Yb
[Ipaktnyeckne paboThl. VI3ydyeHHe MarHUTHOTO  IOJIS
43.15 KaTylIKu ¢ TOKOM. VccrnenoBanue AeicTBUS NOCTOSHHOTO

MarouTa Ha paMKy C TOKOM. I/ICCHGI[OBaHI/Ie SABJICHUSA
SHCKTPOMaFHHTHOﬁ HHAYKIOUN

KOJIEBAHMA 1 BOJIHBI

5.1

MEXAHUYECKHUE U SJIEKTPOMATI'HUTHBIE KOJIEGAHMA

5.1.1

Komnebarenpuas cUCTEMA. CB0o0OOIHEIE KOJIe0aHus.
'apmonnueckue xonebanus. Ilepmon, wactoTa, aMIumMTyga M
¢aza kosieOaHMi

5.1.2

IIpyXuHHBIA MasTHUK. MaTeMaTu4eCcKuil MassTHUK

5.1.3

VYpaBHeHHe rapMOHHMYECKHX KosieOaHui. KuHemaTmyeckoe u
TUHAMHAYECKOE OITMCaHNE KOIe0aTeIbHOrO IBKEHUS

5.14

[IpeBpamienre >HEPTUM TPU TAPMOHUYECKHX KOJICOAHHSIX.
CBsi3p  aMIUIUTYIbl KOJEOAHUH HMCXOTHOM BEIMYUHBI C
aMIUIMTY/IaMU Kosie0aHuM €€ CKOPOCTU U YCKOPEHHUS

5.1.5

Konebarenbupiit  kOHTYp. CBOOOJHBIE 3JIEKTPOMATHUTHBIC
Kose0aHusl B UACATbHOM KOJIeOAaTEIbHOM KOHTYpe. AHalOrus
MEXTy MEXaHUYCCKUMU U JIEKTPOMArHUTHBIMHU KOJICOAHUSIMHU.
®opmyina ToMmcoHa

5.1.6

3aKOH COXpaHEHUS HHEPrMH B HJACaJIHLHOM KOJIeOaTelTbHOM
KOHTYpE

5.1.7

BoiHyxkaeHHble  MexaHMueckue — KojeOaHus.  Pe3onanc.
PesonancHas kpuBas. BBIHYXJE€HHbIE 3IEKTPOMAarHUTHBIC
KoJicOaHusI.

5.1.8

ITepemenHbIil ToK. CHHYCOUANBbHBIN TEPEMEHHBIN TOK.

5.1.9

MOoMHOCTh MEPEMEHHOT0 TOKA. AMIUTUTYIHOE U JEHCTBYIOIIEE
3HAUYEHHE CUJIbI TOKA U HAIIPSKEHUS

5.1.10

Tpancopmarop. IlpousBoncTBo, mepegaya M mHoTpedieHUe
AIIEKTPUYECKOW  DHEPrHMH. OKOJIOTMYECKHUE PHUCKU  IpHU
IIPOU3BOJICTBE INEKTPUYECKOU SHEPIrUH. Kynstypa
MCIIOJIb30BaHUs AJIEKTPOIHEPT MU B OBCEITHEBHOM JKU3HU

5.1.11

TexHuueckue ycTpoiicTBa: cercMorpad, 3JIEKTPUUYECKHUI
3BOHOK, JINHUHU 3JIEKTpoliepeay

5.1.12

[IpakTrueckue padothl. VcciaenoBanue 3aBUCHMOCTH TEpUOIa
ManbIX KOJIeOaHUM I'py3a Ha HUTH OT AJIMHBI HUTU W MACChbI
rpy3a. HcciaemoBaHwe TIEpeMEHHOrO TOKa B LENH W3
MOCJICIOBATEIbHO COSMMHEHHBIX KOHJCHCATOpPA, KATYIIKA |
pesucropa

5.2

MEXAHUWYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHBI




MexaHnndeckue BOJIHBI, YCJIOBUSA pacnpocTpaHenus. [lepuon.

5.2.1 CxopocTh pacnpocTpaHeHHUs: U JITMHA BOJIHBL. [lomepeunsie u
IIPOJI0JIbHBIE BOJIHBI
5.2.2 HNutepdepennius u qudpakiuss MEXaHHYECKUX BOJH
593 3Byk. Ckopocth 3BykKa. I'pomkocTs 3Byka. Beicora TOHa.
o TemOp 3ByKa
DNIeKTpOMarHuTHhIC BOJIHBI. VYcnoBust W3ITYYCHUS
524 AJIEKTPOMArHUTHBIX BOJIH. B3anMHas opueHTanus BeKTopoB E,
B 1 v B 351eKTpOMarHUTHON BOJIHE B BaKyyMe
CaoiicTBa ANEKTPOMATrHUTHBIX BOJIH: OTpa)keHue,
5.2.5 MpeJIOMJICHUE, TOJIApU3aNus, AUQPPAKIU, HWHTEPPEPSHITHU.
CKOpPOCTh 3JE€KTPOMArHUTHBIX BOJIH
596 [MTxama 3JIEKTPOMATrHUTHBIX BOJIH. [Ipumenenue
o AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY
597 [IpuHuunel paauocBA3M MW TeneBHAeHHs. Panuonokanusi.
o DJIEKTPOMAarHUTHOE 3arpsi3HEHNE OKPYKAIOIIEH CpeJibl
TexHUYeCKHe yCTPOMCTBA: MY3BIKAJIbHBIE HHCTPYMEHTHI,
5.2.8 YJIbTPa3BYKOBasl IMArHOCTUKA B TEXHUKE M MEQULIMHE, paaap,
pagronpuEéMHUK, TEICBU30p, aHTeHHA, Tenedon, CBY-nieup
OIITUKA
531 [IpsiMmonuHeitHOE pacnpOCTpaHEHUE CBETa B OJHOPOIHOU
e cpene. JIyd cBeta
530 OtpaxeHue cBeTa. 3aKOHBI OTpaxkeHHs cBera. [locrpoenue
o 1300payKeHHH B IIOCKOM 3epKaie
533 [Npenomnenne cBera. 3akOHBI TPEIOMIICHHS CBETa. AOCOTIOTHBIN
T 110Ka3aTellb MPEJIOMIICHUS
534 [lonmHoe BHyTpeHHee oTpakeHue. lIpenenbHbI yron mOJHOTO
o BHYTPEHHETO OTPaKECHUS
5.3.5 Hucnepcus ceera. CnoxxkHbIl cocTaB 6enoro ceera. [{Bet
ColOuparorue M pacceuBaroniue JUH3BL. TOHKas JIMH3A.
@DOKyCHOE pPACCTOSHHME W ONTHYECKas CHUJIa TOHKOM JIMH3BI.
5.3.6 [Toctpoenne n3zo0paxeHuii B COOMpPAIOIIUX U PACcCEUBAIOIINX
5.3 nuH3ax. DopMylia TOHKOM JIMH3BL. YBEJIWYEHUE, J1aBaeMOe
JIMH30M1
5.3.7 [Tpenenbr IPUMEHUMOCTH T€OMETPHYECKON OTITUKH
Wntepdepenius cpera. KorepeHTHbIE HCTOYHUKU. Y CIOBHS
533 HaO0IeHUS MaKCUMyMOB u MHUHHMYMOB B
e UHTEp(PEPEeHIIMOHHON  KapTHHE OT  JIBYX  CHH(]a3HBIX
KOT€PEHTHBIX NICTOUYHUKOB
Hudpakuus cera. [JudpaxnuonHas pemérka. YciaoBue
5.3.9 HAOMIO/IeHUs  TJABHBIX  MAakCMMyMOB  MpU  MaJIeHUU
MOHOXPOMAaTHYECKOT0 CBETa Ha AU(PPAKIIMOHHYIO PEHIETKY
5.3.10 ITonsipusanus ceera
TexHuueckue yCTpoiicTBa: OdYKHM, Jyma, ¢oToanmnapar,
5.3.11 MPOEKIIMOHHBIN armapar, MUKPOCKOI, TEJIECKOI, BOJOKOHHAs

OITHKA, TM(PAKIMOHHAS PEHIETKA, TTOJISIPOUT




5.3.12

[TpakTrueckue paboTel. MI3MepeHue mokaszaTes mpeioMIICHHS.
HccnenoBanue CBOMCTB n300pakeHui B nuH3ax. Habmonenue
JUCIIEPCUU CBETA

DJIEMEHTHI CTIEHUAJILHOW TEOPUU OTHOCHUTEJILHOCTH

FpaHI/IHBI IIPUMEHUMOCTHU KJIacCUYeCKOM MCEXaHUKH.
HOCTy.HaTBI TCOpUHn OTHOCUTCIIBHOCTH: HHBApUAaHTHOCTDb

6.1 MOJyJIE ~ CKOPOCTM  CBeTa B  BakyyMme,  IPUHIUI
OTHOCHUTEJIbHOCTH DUHINTEHHA
6 6.2 OTHOCUTENBHOCTh OJHOBPEMEHHOCTU. 3aMe/IJICHUE BPEMEHU U
COKpAIlIEHUE JITTMHBI
6.3 DHEprusi 1 UMITYJIbC CBOOOHOM YaCTHIIbI
6.4 CBs13p Macchl C HEPTUel U UMITYJIbCOM CBOOOJHON YaCTHIIBI.
DHeprus MoKosi CB000THON YaCTHIIBI
7 KBAHTOBAS ®U3MKA
DJIEMEHTbI KBAHTOBOU OIITUKU
711 ®otonsl. ®opmyna Ilnanka cBs3m sHepruu (OTOHA C €ro
o 4acTOTOW. DHEPrus U UMMIYJIbC POTOHA
712 OtkpeiTie u wuccinenopanue ¢orordpdexra. Ombitl AT
CronetoBa. 3akoHbl poTorddexTa
7.1 713 VYpaBuenue OiHmreriHa a8 goroddpdekra.  «KpacHas
o rpanuna» ¢potodddexra
7.1.4 Jasnenue cBera. OnbiTel [1.H. JIeOenena
7.1.5 XUMHAYECKOE IEUCTBUE CBETA
716 TexHuueckue  ycTpoiicTBa:  (OTORNIEMEHT, (OTOAATUHK,
COJIHEYHAs OaTapesi, CBETOIUO]T
CTPOEHUE ATOMA
791 Mopens aroma Tomcona. OnbiTel Pezepdopna mo
MCCIIEJOBAHUIO CTpOeHHUs aroMa. [InanetapHast Mmosiens atoma
[Tocrynatel bopa. M3nydenue u mormiomieHue (OTOHOB IMPHU
7.2.2 [epexo/ie aTOMa C OJHOTO YPOBHS PHEPrUM Ha Jpyrou. Bumabl
crekTpoB. CeKTp YpOBHEHN SHEPTUU aToMa BOJIOPOJIa
79 BomHoBele  cBoiictBa  yactuu. BomHer  npe  bpois.
7.2.3 KopnyckynspHo-BosiHOBOU ayanu3M. Judpakius 37eKTpOHOB
Ha KpucTajiax
794 CHoHTaHHOE W BBIHYXKJIEHHOE H3JIydyeHue. YCTpPOWCTBO U
IPUHLMI paOOoTHI J1a3epa
795 TexHuueckue YCTPOMCTBA: CIIEKTpaIbHbIN aHAIN3
(cTIeKTpOCKOI), JIa3ep, KBAHTOBBI KOMIBIOTED
7.2.6 [TpakTuyeckue padotel. HabmoneHne TMHEHYaToro CuekTpa
ATOMHOE A1PO
7.3.1 MeTo1p1 HAOJIIOICHUS M PETHCTPAIIH dJIEMEHTAPHBIX YaCTHI]
73 OtkpeiTie  paguoaktuBHOCTH. OmbiTel  Pesepdopma mo
732 ONPENIETICHUIO COCTaBa PAAUOAKTUBHOIO M3imydeHus. CBoiicTBa

aﬂb(l)a-, 6eTa—, raMMa-us3JIy4CHUs. Bausuue PaaAnOaKTUBHOCTHU
Ha KMBBIC OPpraHU3Mbl




7.3.3

OtkpeiTHE TPOTOHA U HeWTpoHa. HykioHHas moxens sapa
I'eitzenOepra — MBanenko. 3apsin saapa. MaccoBoe 4ucio spa.
N3oTomnml

7.3.4

Anbda-pacnian. DIEKTPOHHBIM W TO3UTPOHHBIN OeTa-pacmaj.
I"amma-u3nyyenue. 3aKkoH paJloaKTUBHOIO pacraja

7.3.5

OHeprusi CBS3M HYKJIOHOB B sifpe. Snepubie cuibl. Jledext
MAacChl pa

7.3.6

Snepubie peakuuu. [lenenne u CUHTE3 sSEp

7.3.7

Snepusiii  peaktop. Tepmosiaepubiii cuHTe3. [IpoGiieMbl u
MEePCHEKTUBBI SEPHOM IHEPTreTUKU. DKOJOTUYECKUE ACTIEKThI
SJIEPHON YPHEPTETUKH

7.3.8

DJieMeHTapHbIe YACTHIIBL. OTKpbITHE MO3UTPOHA.
DyHAaMEHTAJIbHBIE B3AUMOAECHCTBUS

7.3.9

TexHudeckue yCTpOMCTBA: JO3UMETp, Kamepa BuibcoHa,
SIICPHBIN peakTop, aTOMHasi 6oMOa

7.3.10

[IpakTrueckue padotel. MccienoBanue TpexoB dYacTuil (I0
roTOBBEIM (hoTOrpadusim)

OJIEMEHTBI ACTPOOU3NKIU

8.1

Bun 3Bé3nnoro Heba. Co3Be3nusi, sipkue 3BE3/bI, MIIAHETHI, UX
BHIMMOE JIBIKEHHE

8.2

Comnneunast cucrema. IlnaHeTsl 3eMHOI T'pYIIIBI. IInaneTnI-
TFMTaHTbl U UX CIIYTHUKH, KAPJIUKOBBIC IIJIAHCTHI. Marngsle Tema
CoOJHEYHOM CHCTEMBI

8.3

Comnnue, potochepa u atmocdepa. ConHedHast aKTHBHOCTh

8.4

Ucrounuk sHeprun CosiHIA U 3BE3 T

8.5

3BE3/1bI, MX OCHOBHBIE XapPaKTEPUCTUKH: Macca, CBETUMOCTb,
pagdyc,  Temmeparypa, WX  B3auMoOCBs3b.  [lmarpamma
«CTIEKTpPaJIbHBIA  KJIACC — CBETHMOCTBY». 3BE3/bl TJIABHOM
MOCJIEA0BATENbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTb IS
3BE37] [NIABHOW NOCIIEA0BATEIBHOCTH

8.6

Buyrpennee ctpoenue 3BE31. COBpEMEHHBIE MPEACTABICHUS O
MPOUCXOXKACHUHN W 3BOJIFOIUHA COJ'IHHa n 3Bé3[[. Oranel XKU3HU
3BE3]1

8.7

Mneunslii Ilyte — Hama [Nanaktuka. CnmpanbHas CTpyKTypa
lNanaktuku, pacnpenenenue 3B€31, raza v nbuid. [lomoxenue u
newkenne ConHua B [anmaktuke. Ilmockas u chepuueckas
HOJICUCTEMBI I allakTUKU

8.8

Tunel ranmakTuk. Paguoranaktuku n kBasapsl. UEpHBIE IBIPHI B
A]Ipax TrajlakKTUK

8.9

Bcenennas. Pacmupenue Bceenennoil. 3akon  XaGb6ma.
Pasz0eranue ramaktuk. Bospact u panunyc Bcenennoit, Teopus
bonpmioro  B3peiBa.  Mogxens  «ropsdye  BceeneHHOM».
PennkroBoe n3inydeHne

8.10

Macmitabnast ~ cTpyktypa  Bcenennoil.  MeraranakTuka.
Hepeménnsie npo01eMbl aCTPOHOMUHI




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

1. ®usuka. 10 kmacc : 6a30BbIi U YIIIyOJEHHBIN YPOBHH : yueOHUK / A. B.
I'paués, B. A. Iloroxes, A. M. Canenxuii, II. FO. bokos. - 8-¢ u3n., crep. -
Mockaga : [Ipocsemenue, 2022. - 463, [1] c. : uin., uB. ui., TadI.

2. ®uzuka. 11 kmacc : 6a30BbIi U yriyOaEHHBIN ypOoBHH : yaeOHUK / A. B.
I'paués, B. A. Iloroxes, A. M. Canenkuii, I1. FO. bokos. - 9-¢ u3x., crep. -
MockBa : IIpocBemenue, 2022 (MockBa). - 462, [1] c. : wi, Ta0m.

JlononHuTeNbHAS Y4eOHO-METOAUYECKAs JIUTepaTypa:

1. ®uzuka. Ontuka. KBantoBas ¢usuka. 11 kimace : Ontuka. KBantoBas
¢usuka. 11 kmacc : yueOHUK : yriyOn€HHbI ypoBeHb / I'. 5. Msakumes, A. 3.
Cunskos. - 12-e usn., crep. - Mocksa : [Ipocsemenne, 2024. - 478, [1] c. : nn.

2. Owuzuka. MonekynapHas ¢usuka. Tepmoaunamuka. 10 kiace
Monekynsipuas pusuka. Tepmonunamuka. 10 kiace : yueOHUK : yriyOJICHHBIH
ypoBeHb / I'. SI. MsakumeB, A. 3. CunsikoB. - 12-e u3z., crep. - Mocksa :
IIpocgemienue, 2024. - 350, [1] c. : um.

3. ®uszuka. 10-11 kmaccsl : 3agauHuk : ydeOHoe mocooue : 12+ / A. II.
PeimkeBuu. - 27-e¢ usza., crep. - Mocksa : IIpocsemenue, 2023. - 188 c. : wi.,
TaoJI.

METOAUYECKHUE MATEPHUAJIBI JJIS1 YYUTEJISA

1. benonmunenkuii C. H. OnuMnuanasie 3axa9u 1Mo GU3UKE IS YUalTAXCs
JecsaThIX KiaccoB : y4ueb. mocobue / C. H. bemomuneuxuit. — M. : U3g-Bo
MI'TY um. H. O. baymana, 2013. — 46, [2] ¢ ; nn.

2. Meronuka mnpenogaBaHus (U3MKK : ydyeOHOe MocoOue MO Kypcy
"Meroauka npenonasanus pusuku" / A. I'. [letpymun ; M-Bo o6pa3oBaHus u
Hayku PO, denepanbHoe roc. OHOMKETHOE 00pa30BaTEIbHOE YUYPEXKICHUE
BbIcII. TIpod). oOpaszoBanus "Harm. wccnmen. supepueii yH-T "MHUOU",
OOHUHCKMIA UH-T aTOMHOM dHepreTuku, Pak. eCTeCTBEHHbIX HayK. - OOHUHCK
: UATD HUAAY MU®OU, 2010. - 83, [1] c. : un.

3. Tlpuka3z Munnpocsenienusi Poccun ot 05 Hos6ps 2024 1. Ne 769 «O6
yTBEpXKJICHUH  (emepaabHOr0 TEpeuHs YYCOHHMKOB, JIONMYIICHHBIX K
U CIIOJIb30BaHUIO Npyu  peain3allid  HMEIOIIUX  TOCYAapCTBEHHYIO
aKKpeIuTaIluI0 00pa3oBaTeIbHBIX MPOrPaMM Ha4aJIbHOTO OOIIIEer0, OCHOBHOTO
o011ero, cpeHero o0Iero 00pa3oBaHus OPraHU3aAUSIMHE, OCYIIECTBISIONUMU



00pa3oBaTENbHYI0 JEATEIbHOCTb, M YCTAHOBJEHUM IPENEIBbHOIO CpOKa
HCIIOJIb30BAaHUSI MCKIIIOYEHHBIX YYEOHUKOB U pa3padOTaHHBIX B KOMIUIEKTE C
HUMH YIEOHBIX ITOCOOHIN.

4. CucreMa OIIEHKU JOCTHKEHUN TITAHUPYEMbIX MPEIMETHBIX Pe3yIbTaTOB
OCBOCHHMS yueOHOro npeamera « Pusnkay : MeToArudeckue pekomenaamnuu / M.
0. Hemumoa, A. IO. Ilentun. — M. : ®I'BHY «MHCcTUTYT CTpaTerun
pazButust oOpazoBanus», 2023. — 99 c.: un. — URL: https://edsoo.ru/wp-
content/uploads/2023/12/mp_oczenka_fizika.pdf

5. @enepanbHBIA TOCYJApCTBEHHBIM  0Opa30BaTEeNBHBIA  CTaHAAPT
OCHOBHOT0 o011ero oopa3zoBanus (yTB. nmpukazoM MunnpocseuieHus: Poccun
ot 31 mas 2021 r. Ne 287) (manee — ®I'OC O0O0).

6. @enepalibHbIN TOCYAapCTBEHHBIN 00pa30BaTENbHBIA CTAHIAPT CPETHETO
oOmrero obpaszoBanus (yTB. npukazom Muno6paayku Poccun ot 17 mas 2012
r. Ne 413 (nanee — ®I'OC COO).

7. @epepanbHbli 3akoH OT 29 pgekabps 2012 r. Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoit denepanum».

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1. Ilnarpopma «Chepym». https://web.vk.me/

2. [nardopma «Sxmaccey, Kypc Jekiui mo reorpaduu.
https://www.yaklass.ru/

3. Poccuiickas anektponHas mkouia https://resh.edu.ru/subject/29/9/

4. Ounaita-mkona. @okcdopa. https://foxford.ru/catalog/product_packs

5. Nurepnet-ypok. Jlomamnssa mkona. https://interneturok.ru/

6. [lnardopma «Perry OI'D/EI'D». https://ege.sdamgia.ru/
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