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IMNOACHUTEJIBHASA 3AIINCKA

[IporpamMma no ¢usuke 0a30BOro ypoBHSI Ha YPOBHE CPEIHEro o01ero oOpa3oBaHus
pa3zpaboTaHa Ha OCHOBE IOJIOXKEHMH U TpeOOBaHUN K pe3yslbTaTaM OCBOEHUS OCHOBHOMU
oOpazoBaTenpbHOM Tporpammbl, mpeacTaBieHHbx B OPI'OC COO, a Takxke C yuyéTroM
dbenepanpHON pabouell MporpaMMbl BOCIUTAHHUS M KOHLCIIIMU TPENOAaBaHUS y4eOHOTO
npeamera «@Pu3znka» B 00pa3oBaTelbHbIX opranuzanusax Poccuiickoit ®eneparum,
pealn3yIoIUX OCHOBHBIE 00pa30BaTEIbHbIE TPOIPAMMBI.

CopepxaHue mporpamMmbl 1o (M3HMKE HAIpaBleHO Ha (OpMHpPOBAHUE ECTECTBEHHO-
HAaydyHOW KapTwHBI Mupa oOydarommuxcsi 10-11 kmaccoB mpu oOyueHuu ux (u3HKe Ha
06a30BOM ypOBHE Ha OCHOBE CHCTEMHO-AEATEIHLHOCTHOTO Toaxoza. [Iporpamma mo ¢usnke
cootBercTBYeT TpeboBanuaM PI'OC COO k miaaHUpyeMbIM JIMYHOCTHBIM, MPEIMETHBIM H
MeTanpeIMETHBIM pe3yJibTaTaM 00yUueHUs, a TAK)XKE YUUTHIBAET HEOOXOAUMOCTh pPeaanu3alun
MEXIPEIMETHBIX CBA3EH (PU3UKU C €CTECTBEHHO-HAYYHBIMU YyU€OHBIMU MpeaMeTamMu. B Hel
OTIPECISIOTCS OCHOBHBIC IE€JM U3y4eHUs (HU3WKH Ha YPOBHE CpPEAHEro OOIIeTo
oOpa3oBaHMsl, IUTAHUPYEMBIE pE3yJIbTaThl OCBOCHHSA Kypca (U3MKH: JMYHOCTHBIE,
MeTanpeaMeTHbIE, IPEAMETHbIE (Ha 6a30BOM YPOBHE).

[TporpamMma no pu3MKe BKIIOYAET:

o IJITAHUPYEMBIE PE3yJIbTaThl OCBOCHHSI Kypca (PU3MKK HAa 6a30BOM YPOBHE, B TOM YHCIIE

IPEIMETHBIE PE3YJIBTATHI IO F0JIaM 00YUYEHUS;

e coziepkaHue yueOHoro npeaMera «Pusnkay 1mo rojgaM oOydeHusl.

®dus3uka Kak Hayka O HauOosee OOIIMX 3aKOHAaxX HIPUPOJIbI, BBICTYNAs B KAauecTBE
y4eOHOro TpeaMeTa B INKOJE, BHOCHT CYIICCTBEHHBIH BKJIAJ B CHUCTEeMY 3HaHUN 00
okpyxarommem mupe. [lIkonbHbI Kypc (GU3HKH — CHCTEMOOOPA3YIOUil sl €CTECTBEHHO-
HAYYHBIX YY€OHBIX MPEIMETOB, TOCKOJBKY (hHU3MUECKHE 3aKOHBI JIS)KAT B OCHOBE MPOIIECCOB
U SBJICHUH, M3y4aeMbIX XHMHUEH, Ouosoruei, Qusnueckoil reorpadueid U acTPOHOMHUEH.
Hcnonp30BaHne M aKTUBHOE NMPUMEHEHUE (PU3NYECKUX 3HAHUM ONpelessieT XapakTep U
pa3BUTHE pa3HOOOpa3HBIX TEXHOJIOTUH B cdepe SHEpPreTMKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, MOJTYYECHHUS] HOBBIX MAaTEpHUANIOB C 3aJaHHBIMM CBOMCTBAMM M Ipyrux. M3ydyeHwne
(GbU3MKN BHOCHUT OCHOBHOW BKJIaJ B (QOPMHUPOBAHUE €CTECTBEHHO-HAYYHON KapTUHBI MUpa
oOyuaromuxcsi, B (OpMHUpOBAaHUE YMEHUN NPUMEHATHh HAy4YHbI METOJ IO3HAaHUS MpU
BBITIOJTHEHUH UMHU yU€OHBIX HCCIIET0BaHUN.

B ocHOBy kypca ¢u3uku 1151 YpOBHS CpelHEro oOIero oO0pa3oBaHUs MOJOXKEH D
UJIel, KOTOPBIE MOKHO PACCMATPHUBATh KaK IMPUHIUIIBI €70 TOCTPOCHHUS.

Hoes yenocmuocmu. B COOTBETCTBUM € HEM KypC SIBISETCS JIOTHUECKHU 3aBEPILIEHHBIM,
OH COJIEP’KUT MaTepual U3 BCEX pa3lesoB (U3MKH, BKIIOUAET KaK BOIPOCH! KJIACCHUECKOMH,
TaK U COBPEMEHHOM (PU3UKH.

Hoes cenepanuzayuu. B cooTBeTCTBHM ¢ HEl Marepuan Kypca (U3MKA OOBEIUHEH
BOKpYT (u3uueckux Teopuil. Beaymmm B Kypce siBisieTcs: GOpMHUpPOBAHHE MPEACTABICHUHN O
CTPYKTYPHBIX YPOBHAX MaTE€pUH, BEIIECTBE U II0JIE.



Hoesa  eymanumapuzayuu. EE  peanuzamusi  mpennonaraeT — MCIHOJIb30BaHUE
TYMaHUTapHOTO TOTEHIaNa (HU3UUECKON HAyKH, OCMBICICHHE CBSA3H Pa3BUTHUS (DU3UKHU C
pa3BUTHEM OOIECTBAa, a TaKKe C MHPOBO33PCHUYECKHMMH, HPABCTBEHHBIMU U
HKOJIOTMYECKUMU TPOoOIIieMaMu.

Hoes npuxnaonou wnanpasnrennocmu. Kypc ¢usuku mnpeanoyiaraeT 3HAKOMCTBO C
IITUPOKUM KPYTOM TEXHUYECKHX M TEXHOJIOTHYCCKUX TMPUIOKECHUN HM3yUYCHHBIX TECOPUU H
3aKOHOB.

Hoesn oxonocuzayuu peamusyeTcs: MOCPEACTBOM BBEACHUS 3JIEMEHTOB COJICpKaHUS,
MOCBSIIEHHBIX SKOJIOTMYECKUM NPoOIeMaM COBPEMEHHOCTH, KOTOPBIE CBA3aHbl C Pa3BUTUEM
TEXHUKM W  TEXHOJOTHUM, a Takke OOCYXIeHus MpoOJieM  palroOHAIBLHOTO
MPUPOIOTIONB30BAHUS U KOJIOTHIECKON OE30MacHOCTH.

CrepkHEBBIMU 3JIEMEHTaMHU Kypca PU3WKHA Ha ypPOBHE CPEIHEro o0IIero oopa3oBaHus
ABIAIOTCS (pr3uueckue Teopuu (HopMHUpPOBAHHE MPEICTABICHUA O CTPYKTYpe MOCTPOCHUS
dbuszndeckol Teopuu, poiau (PyHIAMEHTAJbHBIX 3aKOHOB M MPHUHIIMIIOB B COBPEMEHHBIX
MIPEICTABJICHUIX O IPUPOJIE, TPAHUIIAX TPUMEHUMOCTH TE€OPUH, /111 ONTUCAHUSI €CTECTBEHHO-
Hay4YHBIX SIBJICHUU U MPOIIECCOB).

CHCTeMHO-ACATENHPHOCTHBIN TIOX0 B Kypce (U3MKU peaiu3yeTcsl MPEXIAe BCETO 3a
CU€T OpraHu3aldd SKCIEPUMEHTAIBHON JesTeNbHOCTH oOyuatomuxcs. Jns 6azoBoro
YpOBHS Kypca (DU3UKU — 3TO MCMOJIH30BAHHE CUCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX
HKCIIEPUMEHTOB M JJAOOPaTOpPHBIX pabOT, KOTOpPbIE B MporpamMme no Gpusnuke oObeAUHEHHI B
OOIMI CHHCOK YYEHHUYECKHX MPaKTUYeCKUX paboT. Brigenenne B ykazaHHOM TIepedyHE
nabopaTopHbIX pabOT, TPOBOAMMBIX JUII KOHTPOJSI Y OIEHKH, OCYIIECTBIISACTCS
y4yacTHUKaMu 0Opa30BaTENbHOrO IMpolecca HCXOAsl M3 OCOOCHHOCTEM IUIAaHUPOBAaHUS U
ocHauleHus: kaOuHeta ¢(usuku. IIpu 3ToM obOecrieumBaeTCsl OBJaJECHUE OOYYarOIIMMUCS
YMEHHUSIMH TPOBOJUTH KOCBEHHBIE M3MEPEHUs, UCCIICOBAHMS 3aBUCUMOCTEH (DU3MUecKHux
BEJIMYMH U TIOCTAHOBKY OMBITOB IO MTPOBEPKE MPEITI0KEHHBIX TUIIOTE3.

bonbiioe BHUMaHME yaenseTcs PEIICHUIO PAacYETHBIX M KaueCTBEHHBIX 3adad. [lpu
ATOM JIJISl PACUETHBIX 3a/1a4 MPUOPUTETOM SIBJISIOTCS 3a/1a4d C SIBHO 3aJIaHHOW (hHU3UYECKOM
MOJIETIBIO, TTO3BOJISIONINE MPUMEHSITh U3YUYCHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO
paszzena Kypca, Tak ¥ MHTETpUPYS 3HAHUS U3 pa3HbIX pa3zfenoB. [ KauecTBEHHBIX 3ajad
MPUOPUTETOM SBIISIOTCS 3aJaHUSl Ha OOBSICHEHHE NPOTEKaHUS (PU3NYECKUX SBICHUM U
IIPOLIECCOB B OKPY>KaIOILEN KU3HU, TpeOyrolue BbI0opa (pU3nueckoi MOAEIH sl CUTYalluu
MIPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBunM ¢ TpedoBanusiMu PI'OC COO k MarepuanbHO-TEXHUYECKOMY
obecrniedyeHn0 yueOHOro mpoiiecca 0a30BbIii YpOBEHb Kypca (DM3MKU HA YPOBHE CPEIHETO
o011ero 00pa3oBaHus JOJDKEH U3Y4YaThCsl B YCIOBUSAX MPEAMETHOrO KaOuHeTa (PU3UKU UITU B
YCIIOBUSIX HMHTETPUPOBAHHOTO KaOWHETa MPEIMETOB ECTECTBEHHO-HAyyHOTO IHKiIa. B
KaOuHeTe (QU3MKU JOHKHO OBbITh HeoOxoaumoe JabopaTopHOoe OOOpyJOBaHUE IS



BBITNIOJTHEHUSI YKa3aHHBIX B IporpaMMme Mo (U3MKe yYEHHYECKUX IPAKTHUECKUX paboT u
JEMOHCTPALIMOHHOE 000pYAOBaHHE.

JleMoHCTpaniMoHHOE 00OpynoBaHUE (OPMHUPYETCSI B COOTBETCTBHH C TMPUHITUTIOM
MUHUMAaJIBbHON JOCTATOYHOCTU U 00ECIEUMBAET IMOCTAHOBKY MEPEUUCICHHBIX B IpOrpaMme
1o (pU3MKE KIFOUYEBBIX JEMOHCTPALUN ISl UCCIIEI0BAaHUS U3y4YaeMbIX SIBJIEHUH U MPOLIECCOB,
AMIUPUYECKUX U (PYHIAMEHTATIBHBIX 3aKOHOB, UX TEXHHUECKUX MPUMEHEHUH.

JIaGopaTopHoe 00opynOBaHUE IS YYCHUYECKHUX MPAKTUIECKUX padoT Gpopmupyercs B
BUJIC TEMAaTUYECKUX KOMIUIEKTOB U 00ecreunBaeTcs B pacuéTe OJHOr0 KOMIUIEKTa Ha JABYX
oOyuaromuxcs. TeMaTnueckue KOMIUIEKTHI Ja00paTOpHOTO 00O0PYAOBAHUS JIOJKHBI OBITH
MOCTPOEHBI HA KOMIUIEKCHOM HCTIOJIb30BAaHUM aHAJIOTOBBIX U LU(POBBIX TPUOOPOB, a TAKKeE
KOMIIBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BUE IIU(POBBIX JIAOOpaTOPHIA.

OCHOBHBIMU LEJISIMA U3y4EHHS PU3UKHU B 00LIEM 00PA30BAHUU SBIISIFOTCS:

e popMUpOBaHUE HHTEpPECAa MU CTPEMJICHHA OOYYaAIOIIMXCA K HAYYHOMY HU3YUYEHUIO

IPUPOJIbl, PA3BUTHE UX UHTEIJIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEI;
epa3BUTHE MPEJICTABICHUM O HAydYHOM METOJE€ NO3HaHUS U (POpMUPOBaHUE
MCCJIEI0BATEIBCKOrO0 OTHOIIEHUS K OKPYKAIOLIUM SIBJICHUSM;

 popMHpOBaHUE HAYYHOIO MUPOBO33PEHUS KaK PE3yJbTaTa U3yUYEeHHs] OCHOB CTPOCHHUS
MaTepuu U pyHIaMEHTAIbHBIX 3aKOHOB (PM3UKH;

 hopmMupoBaHNEe YMEHUI OOBACHATDH SIBJICHUS C UCHOJIb30BAaHUEM (PU3NUECKUX 3HAHUHN
Y Hay4YHBIX JOKA3aTEIbCTB;

 popMupOBaHUE MPEACTABICHUN O POJIU (PUUKU JJISl pa3BUTHUS APYTHX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTUH.

JlocTrkeHHe 3TUX Lened o0ecreunBaeTcs pelieHUeM CIIEAYOIUX 3a4ad B Mpolecce

M3Y4EHHUs Kypca (U3UKU Ha YPOBHE CPEIHEr0 0011ero o0pa3oBaHMsL:

o IPHOOPETEHNE CHUCTEMBI 3HAHUI 00 00muX (PU3NUEeCKNX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOpUAX, BKIIOYAs MEXAHHWKY, MOJEKYISIPHYI0 (U3HKY, SJICKTPOJUHAMHUKY,
KBAHTOBYIO (PM3UKY U 3JIEMEHTHI aCTPO(U3UKH;

e popMupoBaHHE YMEHUN NPUMEHATH TEOPETUUYECKHE 3HAHUS M OOBSCHEHUS
(u3NYECKUX SABJICHUA B MPUPOJE W IS TNPUHATHS TNPAKTHUECKUX PEIICHWI B
MMOBCEIHEBHOM KM3HHU;

¢ OCBOCHHE CIIOCOOOB pEIICHUS pPAa3IMYHBIX 3a]ad C SBHO 3aJaHHON (HHU3HUECKOMH
MOJIeNbl0, 3aJad, MOAPa3yMEBAIOIIUX CAMOCTOATEIbHOE CO3AaHHE (HU3NUECKON
MOJIEJIH, aJICKBAaTHOM YCIIOBUSM 3a/1a4U;

e IOHUMAaHHUE (PU3NYECKUX OCHOB U MPUHUUIIOB JCHCTBUS TEXHHUUYECKUX YCTPONCTB U
TEXHOJIOTUYECKUX MTPOLIECCOB, UX BIMSIHUS HA OKPYKAIOLLYIO CPEAY;

e OBJIQJICHUE METOJAaMHU CaMOCTOSITENIbHOTO IUIAHUPOBAHUS U MPOBENEHUS (PU3MUECKUX
HKCIEPUMEHTOB, aHalM3a W HMHTEpHOpEeTaluud HHPOpMAIUH, ONpeAeTeHUs
JIOCTOBEPHOCTH IOJIYYEHHOTO PE3yJIbTATA;



e CO3/IaHHE YCJIOBHUH JJI pa3BUTUS YMEHUN IIPOEKTHO-UCCIIEI0BATEIBCKOM, TBOPYECKON
NEeSATEIbHOCTH.

Ha m3yuenne ¢usuku (6a30BBIA YPOBEHB) HA YPOBHE CPEIHETO 0OIIEro oOpa3oBaHUS
orBonutca 136 gacoB: B 10 kiacce — 68 yacoB (2 yaca B Heneno), B 11 kimacce — 68 yacos (2
gyaca B HEJICIIIO).

[Ipeasnaraemelii B mporpaMme no (U3MKE MEpeueHb Ja0OPATOPHBIX U MPAKTHUYECKUX
paboT sABIsAETCS PEKOMEHJOBAHHBIM, YUYUTENb JeJaeT BhIOOp MpPOBEACHHs J1a00paTOPHBIX
paboT 1 OMBITOB C YYETOM MHANBHUIYATBHBIX OCOOCHHOCTEH 00YyJaroImxcsl.



COJEPXAHUE OBYUYEHUA
10 KITACC

Paznen 1. ®u3uka ¥ MeTOAbI HAYYHOI'0 IO3HAHUA

®duznka — Hayka o mpupoje. HayuHble METOIbl MO3HAHUS OKPYKAIOIIETO
mupa. Ponp JKcnmepuMeHTa W TEOPUM B IIPOLIECCE ITO3HAHHUS IPUPOIBL
DKCHEpUMEHT B (PU3UKE.

MonenupoBanue (U3MUECKUX SIBJICHUA M IpoueccoB. HaydHble rumotesbl.
®duznyeckre 3aKOHbI U TEOpUH. ['paHUIBI TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
[IpuHLMTO COOTBETCTBUA.

Pons u Mecto ¢uszuku B (HOPMUPOBAHUM COBPEMEHHOW HAay4YHOW KapTHHBI
MUpa, B IPAKTUYECKOU IEATETbHOCTH JIFOIEH.

Jlemoncmpayuu

AHanoroBele W UHUQPPOBBIE HN3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIC
JATYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBIWKEHHE. OTHOCHUTEIBHOCTh MEXaHWYECKOTO JIBHKCHHS.
Cucrema otcuéra. TpaekTopusi.

[lepemeltienne, CKOpOCTh (CpeaHsisi CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MaTepUaibHOW TOUKH, UX MPOEKIMU HA OCHU CHUCTEMbl KOOpPJUHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTE.

PaBHOMepHOE W pPaBHOYCKOpPEHHOE IMpsAMOJIMHEHHOe nBuxkeHue. ['paduku
3aBUCUMOCTH KOOPJIUHAT, CKOPOCTH, YCKOPEHHS, IyTH U MEepEeMEIICHUs
MaTepHATBbHONW TOYKH OT BPEMCHH.

CBoOomHOE TIazieHue. Y CKOpEHHE CBOOOTHOTO TTaICHUS.

KpuBonuneitnoe  nwxkeHue. J[BMKeHHE  MaTepUaIbHOM  TOYKH  IIO
OKPY>KHOCTH C ITOCTOSTHHOM 110 MOJIYJIFO CKOPOCThIO. YTJI0Basi CKOPOCTb, JINHEMHAs
ckopocTh. [lepuon 1 gactora obpamieHus. LleHTpocTpeMUTENbHOE YCKOPECHHE.

TexHuyeckre yCTpPOMCTBA U MPAKTUYECKOE TMPUMEHEHUE: CIUIOMETD,
JIBI>KCHUE CHAPSIOB, IIETTHBIC U PEMEHHBIC TIepeIauu.

Jlemoncmpayuu

Monens cucteMbl OTCUETA, WILIFOCTpAIlMs KHHEMATHYECKUX XapaKTePUCTHUK
JIBIDKCHHUSL.

[IpeoOpa3zoBanne TBMKEHUI C UCTIOJIB30BAHUEM ITPOCTHIX MEXaHU3MOB.

[TafneHue Ten B BO3AYXE U B Pa3peKEHHOM MPOCTPAHCTBE.

Habmronenue nBmwkeHUs Tena, OPOIICHHOTO IO yIJIOM K TOPHU30HTY M
TOPU30HTAIBHO.



N3mepenune yckopeHus CBOOOIHOIO MaJeHHUS.

Hanpagnenue CKopocTy pu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii sxkcnepumenm, 1abopamopnsle padomul

N3ydyeHne HEpaBHOMEPHOTO ABWKEHHUS C LICJBIO OINPENEIICHUS MIHOBEHHOU
CKOpOCTH.

HccenmenoBanre COOTHOLIEHHST MEXAY HYTSIMH, NPOUIACHHBIMU TEIOM 34
MOCJICIOBATEILHBIC PABHBIE MPOMEXKYTKM BPEMEHU NIPU PABHOYCKOPEHHOM
JBW)KEHUU C HAYAJIbHOM CKOPOCTBIO, PABHOU HYJIIO.

N3yueHne IBUKEHUA [IapUKa B BI3KOU KHIKOCTH.

N3yuyenue nBuKeHUS Tesa, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipyammn  otHocutenbHOCTH  [ammnes.  IlepBeid  3akoH  HproToHa.
HMHepunaibHbIE CUCTEMBI OTCUYETA.

Macca tena. Cuna. [Ipunuun cynepno3unuu cuil. Bropoil 3akoH HeroToHa
JUIS MaTepuaIbHOM TOUKU. TpeTuit 3akoH HproToHA AJ1s1 MaTepUaIbHbBIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cumia Tsokectn. llepBas kocmuueckas
CKOpOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, ckoibxeHus, kaueHus). Cuna tpenus. Cyxoe
TpeHue. Cuia TpeHUsl CKOIBKEHUS U cuiia TpeHus nmokos. Kosdduiument tpenusi.
Cuita cONpOTUBIIEHNUS NIPU IBU)KEHUU TEJA B KUIKOCTH WIIH Tas3e.

[ToctynaTensHOe U BpalaTeabHOE ABMKEHHE aOCOTIOTHO TBEPAOTO Tela.

MOMEHT CHJIBI OTHOCHUTEIIBHO OCH BpaiieHus. Ilmedo cunbl. YcnoBus
paBHOBECUS TBEPAOTO TEJIA.

TexHn4eckne yCTpOMCTBA M MNPAKTUYECKOE MPUMEHEHUE: MOAUIUITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITYyTHHKOB.

Jlemoncmpayuu

SIBiienue nHepUU.

CpaBHEHME MacC B3aMMOJACUCTBYIOIINX TEI.

Bropoii 3akon HeroToHa.

N3mepenne cuil.

CrnosxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JehopmaIuu.

HesecomocTts. Bec Tena npu yCKOpEHHOM NOABbEME U TAJCHUH.

CpaBHEHUE CHII TPEHUS TTOKOSI, KAUEHUS U CKOJIbKECHUS.

VY cioBus paBHOBECUs TBEPAOTO Teia. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopuvle pabonul

N3yuyenue nBuxeHus: Opycka 1o HaKJIOHHOU MJIOCKOCTH.



HccnenoBanre 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HUKAIONIUX B MPYXKUHE H
PE3MHOBOM 00pasiie, OT X JepopmMaliuu.

HUccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOrO TEJa, HWMEIOIIETO OCh
BpalICHUS.

Tema 3. 3aKoHbl COXPAHEHUA 6 MEXAHUKE

NMnynbc MartepualibHOM TOYKU (Tena), CUCTEMbl MATEPUAIBHBIX TOYEK.
NMnynbc Cuibl U M3MEHEHHME MMITYJIbCa TeNd. 3aKOH COXPAHEHUS HMITYJIbCA.
PeakTuBHOE IBUKEHHUE.

Pabota cuiibl. MOITHOCTD CHUJTBI.

Kunernueckasi »Heprusi MarepuaibHOW TOYKU. Teopema 00 H3MEHEHUU
KMHETHUYECKOU SHEPTUMU.

[TorennumanbHas SHEPTUSL. [TorenuuanbHas DHEPIUs yIIpyro
nehopMupoBaHHONW  TNpyXwWHBL.  [loTeHIManmpHas SHEpPrus Tejda  BOJIU3H
MOBEPXHOCTH 3€MIIH.

[loTeHUMaIbHBIE W HENOTECHUHUAJIBHBIE  CHJIBI. CBsi3b  paboOTHI
HETMIOTEHIHAIBHBIX CUJ C WU3MEHEHUEM MEXAHMYECKOW SHEPTUU CHUCTEMBI TEJ.
3aKOH COXpAaHEHUSI MEXaHUYECKON YHEPTUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHnueckne yCTpOWCTBA U IPAKTUUYECKOE IPUMEHEHHE: BOLOMET, KOMED,
MPY>KUHHBIN MUCTOJIET, IBH)KECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeaktuBHOE IBUXKEHHUE.

[lepexoa MOTEHIIUATBEHON YHEPTUU B KHHETUUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopnvle padonul

N3yyenue aOCOIIOTHO HEYNPYTroro yaapa ¢ MOMOIIBIO JBYX OJHMHAKOBBIX
HUTSHBIX MAATHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIBI ¢ U3BMEHEHHUEM MEXaHUYECKOW DHEPruu
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznea 3. MousiekyasipHas pu3uka 1 TEPMOAHUHAMUKA

Tema 1. Ocro6bl MONEKYNAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU U MX OIBITHOE
obocHoBanue. bpoyHoBckoe nBmxenue. Juddysus. Xapakrep IBIKEHUS U
B3aUMOJICMCTBUSA 4YacTUI[ BelIeCTBA. MOJAENM CTPOCHUS Ta30B, XUJIKOCTEU H
TBEPABIX T€J U OOBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE ATUX Mojelnell. Macca u
pa3zmepsbl Mosieky. Kommuectso Beniectsa. [locrossanas ABorapo.

TemmoBoe paBHOBecue. Temmneparypa u e€ nzMmepenue. lllkama Temmneparyp
Lleabcus.



Mopens  upeanpHOoro raza. (OCHOBHOE  YpPaBHEHHE  MOJIEKYJISIPHO-
KUHETUYECKOW TEOpUH HUACANBHOrO raza. AOCOMIOTHAs TemrmepaTypa Kak mepa
CpeIHEe KHWHETUYECKOW BSHEpPruM TEIUIOBOro ABMKEHUS vactul raza. l[llkama
temriepatyp KenbBuna. ['a3oBeie 3akoHBI. YpaBHeHHne MeHeneeBa—KnaneipoHa.
3akoH [lansToHa. M30omponeccsl B HACANBHOM Ta3e ¢ INOCTOSHHBIM KOJIMYECTBOM
BemiecTBa. ['paduueckoe mpeacTaBieHHE H30MPOIECCOB: H30TEpMa, H30XO0pa,
n3obapa.

TexHuuecKkrue yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHHE: TEPMOMETP,
OapoMmeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIINE JMCKPETHOE CTPOEHHE BellecTBa, (QoTorpaduu
MOJIEKYJI OPraHUYECKUX COCTUHEHUMN.

OmnpITel 110 MU Py3un KUAKOCTEH U Ta30B.

Monenb OpOyHOBCKOTO JBUKECHHUSL.

Mogens onbita llTepHa.

OneITHI, JOKa3bIBAIOIIHE CYILIECTBOBAHHE MEXMOJIEKYJIIPHOTO
B3aMOJIEVCTBHS.

Mopaenp, HuIIoCTpUpyronias IpUpoay AaBiICHUS I'a3a Ha CTEHKU COCY/a.

OneIThl, WUIIOCTPUPYIOIINE YPABHEHUE COCTOSHHS HJICAJIbHOTO Tasa,
U30ITPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopnvle padonul

OmnpeneneHue Macchl BO3AyXa B KJIACCHOM KOMHATE Ha OCHOBE WM3MEPEHHI
00bEMa KOMHATBI, JaBJICHUS U TEMIIEPATYPhl BO3/1yXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEK/Ty ITapaMETPAMU COCTOSIHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ocnosbl mepmoouHamuKu

TepmoauHaMuueckass cucreMa. BHYTpeHHSSI 3HEprusi TEpMOJUHAMUYECKON
CUCTEMBI U cIoco0bl €€ n3MeHeHus. KoianuecTBo TemnoTsl U padoTta. BHyTpeHHss
SHEpPrus  OAHOATOMHOIO  HWJCAJIbHOrO  rasza. Buabl  Teruonepeaayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMSI, U3JIydeHHE. Y AeNIbHAs TEIIOEMKOCTh BEILECTBA.
KonndecTBo TEMI0THI pH TEIJIONepeaye.

[Tonssitue 006 amuabatHom mponecce. [lepBblif 3aKOH TEPMOJWHAMUKH.
[TpumeHeHre TepBOro 3akOHa TEPMOJMHAMUKM K H3ompoueccaMm. ['paduueckas
UHTepIpeTanus paboTsl rasa.

BTopoii 3akon TepmoauHamMuki. HeoOpaTuMoCTh MPOIIECCOB B MPUPO/IC.

TemnoBele ~ MammHbl.  [lpuHOMIBL  JEHCTBUS  TEIUIOBBIX  MAIIMH.
[TpeoOpa3oBanus »HEpruM B TEIUIOBBIX MamuHax. KoapduuueHt mnone3Horo
neiictBus temoBod MamuHbl. [lukn KapHo u ero koaguuueHT Mnone3Horo
JNEUCTBUA. DKOJIOTMYECKUE MPOOJIEMBI TEIUIOIHEPT€TUKH.



TexHuuecKkue yCTpOWCTBA W NPAKTUYECKOE TNPHUMEHEHHME: JIBUTaTelb
BHYTPEHHETO CTOpaHusi, OBITOBON XOIOAMIBHUK, KOHIUIIHOHED.

Jlemoncmpayuu

W3MeHeHne BHYTpEHHEH SHEpruM Tejla IMpPHU COBEPIICHUU pabOThI: BBLIET
npoOKu u3 OyTBUIKM MMOJ JIEHCTBUEM CXATOro BO3JyXa, HarpeBaHue 3¢upa B
JaTYHHOU TpyOKe MyTEM TpeHHsl (BUAECOAEMOHCTPALINS).

W3meHeHue BHYTpEHHEH SHEpPTUH (TeMIlepaTyphl) Tea IMpH Terionepeaye.

OnpIT 1Mo ananabaTHOMY pACHIMPEHHUIO BO3ayXa (OMBIT C BO3IYIIHBIM
OTHHBOM).

Monenu napoBoi TypOUHBI, ABUTATENs] BHYyTPEHHETO CTOPaHUsl, PEAKTUBHOTO
JBUTATEJSL.

Yuenuueckuii sxcnepumenm, 1abopamopnvle padomul

N3mepenne yaenbHON TEMIOEMKOCTH.

Tema 3. Acpecamnibie cocmoanus eéeuyecmea. Pazoevie nepexoonl

[TapooOpazoBanue u koHaeHcauus. Mcnapenue u kuneHue. AOCONIOTHAs U
OTHOCUTEJIbHASL BJIAXXHOCTh BO31ayXa. HacelmeHHbld map. YaenbHas Temiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPbI KUTICHUS OT JaBJICHUSI.

Tsépnoe teno. Kpucramimyeckue u amopubie Tenaa. AHU30TPONUS CBOWCTB
kpucramwioB. JKunkue xpucrawisl. CoBpeMeHHble Marepuansl. [lnaBneHue u
KpUCTAJUIM3alMs. Y IenbHas TerioTa miasiaeHus. Cyonumanus.

VYpaBHeHUE TEMIOBOTO OanaHca.

TexHHUUecKHue YCTPOMCTBA M MPAKTHUYECKOE NPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTUU IOIYYEHUSI COBPEMEHHBIX MAaTEpUaJIOB, B
TOM YHCJIE HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBOMCTBa HACBILICHHBIX NTAPOB.

Kunenue npu nOHM>KEHHOM JaBJICHUU.

Crioco0bl U3MEpPEHUS BIaKHOCTH.

HabGnronenue HarpeBaHus U MJIaBJIEHUS KPUCTAUIMYECKOTO BEIIECTBA.

JleMOHCTpanusi KpUCTaIOB.

Yuenuueckuii sxcnepumenm, 1abopamopnvle padomul

M3MepeHne OTHOCUTENIBHOM BIaXKHOCTH BO31yXa.

Pa3znen 4. JinekTrpoauHaMuKa
Tema 1. Inekmpocmamuka
Onekrtpusanus Ten. ONEKTpUYEeCKud 3apsan. JlBa BHIA DIEKTPUUYECKHUX
3apAnoB. IIpOBOJHUKM, OUANEKTPUKUA W IOJYIPOBOJHUKH. 3aKOH COXpPAHEHUS
AIIEKTPUYECKOTO 3apsija.
B3anmopneiictBue 3apsanoB. 3akoH Kymona. ToueyHbIN 3IEKTpUUECKUI 3apsil.
Onekrpuyeckoe nose. Hampsok€HHOCTh  anekTpudeckoro mnoss.  [IpuHnwmn



CYyHEPHO3ULIMM 3IEKTPUUECKUX MOoJeH. JIMHNM HanpssKEHHOCTH SJIEKTPUYECKOTO
TIOJISL.

Pabota cun anextpoctaTudeckoro mous. [lorennnan. PasHOCTh MOTEHIIMATIOB.
[IpoBOOHUKH W JHUAJEKTPUKKA B BJIEKTPOCTATHUECKOM Toie. [luanexkrpuueckas
MPOHUIIAEMOCTb.

DnekTpoéMKOoCcTh. KoHeHcaTop. DIeKTPOEMKOCTh IIJIOCKOTO KOHJIEHCATOPA.
DHeprus 3apsHKEHHOr0 KOHAEHCATopa.

TexHu4yecknue yCTpOMCTBA M MNPAKTUYECKOE MPHUMEHEHHE: DIIEKTPOCKOII,
JIIEKTPOMETP, IJIEKTPOCTaTUUYECKas 3alluTa, 3a3€MIIEHUE 3JIEKTPOIpPHOOpOB,
KOH/JICHCATOp, KOMUPOBAJIbHBIN anmnapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M IPUHLINI IEUCTBUSA DJIEKTPOMETPA.

BzauMoieiicTBrE HA3IEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE T0JIE 3APSIKEHHBIX TEJl.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IIOJIE.

DIJIEKTPOCTATUYECKAS 3aIUTA.

JIMDIIEKTPUKY B AJIEKTPOCTATUYECKOM TOJIE.

3aBUCUMOCTb  DJIEKTPOEMKOCTH IUIOCKOIO KOHJEHCAaTopa OT IUIOLIAau
IJIACTUH, PACCTOSHUS MEXAY HUMU U IUAJIEKTPUUECKON MPOHUIIAEMOCTH.

OHeprus 3apsHKEHHOr0 KOHACHCATopa.

Yuenuueckuii sxcnepumenm, 1abopamopnvle padonul

N3mepenne 31eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 3nekmpuueckuii mok. Toku ¢ paznuunvix cpeoax

ONEKTPUYECKUA TOK. YCIIOBUS CYIIECTBOBAHUS SJIEKTPUYECKOIO TOKA.
Nctounuku Toka. Cuna Toka. [IoCTOAHHBIN TOK.

Hanpsixenue. 3akon OMa i1 yyacTKa LETu.

ONEKTPUYECKOE CONPOTUBIICHUE. YJEINbHOE CONPOTHUBICHHE BELIECTBA.
[TocnenoBarenpHOE, MapaLIEIbHOE, CMEIIAHHOE COEIMHEHNE ITPOBOIHUKOB.

PaGora »snextpuueckoro Toka. 3akoH JDxoyms—Jlenna. MomrHOCTD
AJIEKTPAYECKOTO TOKA.

DNEeKTpOABMKYIIAsl CUja U BHYTPEHHEE CONPOTUBIICHHWE WCTOYHHMKA TOKA.
3axon Oma 151 TOJTHOM (3aMKHYTOM) 5ieKTprudeckoi nenu. KopoTkoe 3aMbikaHUeE.

DJIEKTpOHHAas  MPOBOAUMOCTh  TBEPIBIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBIIEHUS METAJIOB OT TeMneparypbl. CBEpXIIPOBOIUMOCTD.

DJIEKTPUYECKHUM TOK B BakyyMe. CBOMCTBA AIEKTPOHHBIX ITYYKOB.

[TonynpOBOTHUKHY. Cob6cTBeHHas u pUMecHast MIPOBOAUMOCTD
NoJIypoBOJHUKOB. CBoiicTBa p—n-nepexojia. [loynpoBoHUKOBBIE TPUOOPHI.

OJIEKTPUYECKHI TOK B  pacTBOpax M  pacIjiaBax  AJIEKTPOJUTOB.
DIIEKTPOJINTHYECKAS JUCCOIUALMS. DIEKTPOIIU3.



Onektpuyeckuid TOK B raszax. CamMoOCTOSATENbHBIM M HECAMOCTOSTEJIbHBIN
pazpsaa. Monuus. [1nazma.

TexHUUeCKHMEe YCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEepMETp,
BOJITMETP, PEOCTaT, MCTOUYHUKH TOKa, DSJIEKTPOHArpeBaTejbHble MPUOOPHI,
3JIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN JTHO,
TEPMUCTOPBI U POTOPEZUCTOPHI, MOTYTIPOBOJHUKOBBIN THO/, rajbBaHUKA.

Jlemoncmpayuu

W3mepeHne cuiibl TOKA U HaIPSKEHUSL.

3aBUCUMOCTb COIIPOTHUBIICHHSI LHAJIUHAPUYECKUX IPOBOJHUKOB OT JUIMHBI,
IUIOLIAH MONIEPEYHOr0 CEUYECHUS U MaTepHraa.

CMeliaHHOE COeIMHEHNE TPOBOIHUKOB.

[IpsmMoe wW3MepeHHne dIEKTPOABMXKYIIEeH Cuibl. KOpoTkoe 3ambIKaHHE
raJbBaHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO0 CONPOTUBIICHUS.

3aBUCUMOCTB CONPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

[TpOBOIMMOCTB JIEKTPOIUTOB.

W ckpoBoii paspsia M IPOBOJIUMOCTb BO3IyXa.

OAHOCTOPOHHSAS MPOBOJAUMOCTD JUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3yyeHue cMenaHHOro COEAMHEHNs PE3UCTOPOB.

M3MepeHne 3JeKTpOABUKYILEH CHIIbI UCTOYHHMKA TOKAa U €r0 BHYTPEHHETO
CONPOTUBJICHUS.

HaOmronenue snexkrposusa.

MexknpeaMeTHbIe CBA3H

Nzyuenue kypca ¢pusuku 0a3oBoro ypoBHsa B 10 kjacce oCyIIECTBIISIETCS C
y4E€TOM COZAEPKATEIbHBIX MEKIPEAMETHBIX CBSI3€d C KypcamMH MaTEMaTUKH,
OMONIOTHH, XUMHH, Teorpaduu U TEXHOJIOTHUH.

Mesicnpeomemnvle nousimusi, CBA3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SBJICHHE, HAy4HbIM (hakT, runoresa, (Qunmyeckas BeIMYMHA, 3aKOH,
TeopHsl, HAOIIOAEHUE, SKCIEPUMEHT, MOJEIHUPOBAHNE, MOJIEIb, U3BMEPEHUE.

Mamemamuxka: pelleHWEe CUCTEMBbl ypaBHEHUM, JUHEWHas (yHKIMS,
napabona, rurnepooia, ux rpauKu U CBONCTBA, TPUTOHOMETPUYECKUE (DYHKIIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI U UX IPOEKIMU Ha OCU KOOPJIMHAT, CIIOKEHNUE BEKTOPOB.

buonocusn: mexanmdeckoe ABMKEHHUE B KUBOU mpupoje, auddysus, ocMmoc,
TEIJI000MEH KMBBIX OPTraHUW3MOB (BUbI TEIUIONEPENAYH, TEIJIOBOE PABHOBECHUE),
IIEKTPUYECKUE SIBJICHUS B )KUBOM MPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIPHAsL MAcCa, TEIJIOBBIE CBOWCTBA TBEPBIX TEJ, )KUJIKOCTEH U Ia30B,



JIEKTPUYECKUE  CBOWCTBA  METAUIOB,  JJIEKTPOJIMTHYECKAss  JIUCCOLMALu,
rajgbBaHUKA.

l'eocpaghus: B1aXXHOCTh BO3/1yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonozus: mpeoOpa3oBaHUE JIBHKEHUN C HCIOJIb30BAaHUEM MEXaHU3MOB,
y4€T TpPEHUS B TEXHHKE, IOJUIMIIHUKHA, HCIOJB30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET WM JApPYIrHE), JIBUraTeilb BHYTPEHHEIO
CropaHus, napoBas TypOuHa, OBITOBOI XOIOAUIBHUK, KOHAUIIMOHED, TEXHOIOTUN
IIOJIyYEHHsSI COBPEMEHHBIX MATEPHAIOB, B TOM YHCIIE HAHOMATEPHUAIOB, U
HAHOTEXHOJIOTUH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3eMJICHHE 3JIEKTPOIPHOOpOB,
KCEPOKC, CTPYHHBII IIPUHTED, AJIEKTPOHArpeBaTEIbHbBIC pUOOPBHI,
3NEKTPOOCBETUTEIBbHBIE MPUOOPHI, raJbBaHUKA.

11 KIIACC

Paznen 4. JDiaekTpoaMHAMMKA

Tema 3. Mazcnummnoe none. IneKmpomMazHUmMHAA UHOYKYUA

[locTosiHHBIE ~ MarHWTHL.  B3auMoaelcTBHME  IMOCTOSIHHBIX ~ MAarHUTOB.
MaruutHoe mnone. Bektop MarHuTHOM WHAYKIMHU. [IpuHIuMn cynepnosuunu
MAarHuTHBIX TOJeW. JIMHMM MarHMTHOM MHAYKUMU. KapThHAa JWHWKA MAarHUTHOU
WHIYKIUU TOJIS TIOCTOSIHHBIX MarHUTOB.

MarsutHOE 1IOJIE TPOBOJHMKA € TOKOM. KapThHa JMHMI WHIYyKUWAN
MarHUTHOTO TOJIS JUIMHHOTO MPSAMOr0 NPOBOAHMKA M 3aMKHYTOI'O KOJBLEBOIO
IIPOBOJHUKA, KaTyIIKHA ¢ TOKOM. OnbIT Opcrena. BzanmonencTere NpoBOIHUKOB C
TOKOM.

Cuna Amnepa, €€ MOAyJIb U HAlIPABJICHHE.

Cuna Jlopenua, €€ MOoysb U HalIpaBJICHUE. [[BHKEHHE 3apsSHKEHHONW YaCTULbI
B OJIHOPOJTHOM MarHuTHOM 1one. Pabota cwer Jlopenra.

SIBmeHne DJIEKTpOMAarHMTHOM HMHAYKIUU. [IOTOK BeKTOpa MarHUTHOM
WHIYKIUU. OJEKTPOJABMXKYINAsA CHla HWHAYKOMH. 3aKOH JJIEKTPOMAarHUTHOU
uHaykuuu Papajes.

BuxpeBoe anexTpuueckoe moiie. OJIEKTPOABMKYIAs CHIA HWHAYKIUU B
IIPOBOJHUKE, JIBMKYILIEMCS IIOCTYIIATENBHO B OJTHOPOJHOM MarHUTHOM IIOJIE.

[TpaBuno Jlenua.

NHnykTUBHOCTE. SIBI€HHME CaMOMHIYKIMHM. OJEKTPOJABMXKYINAs CHia
CaMOMHAYKIIUH.

OHeprusi MarHUTHOTO ITOJISI KaTYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHu4yeckue yCTpOMCTBA M NPAKTUYECKOE TNPUMEHEHHE: IOCTOSHHBIC
MarHuThl, 3JEKTPOMATHUTHI, SJIEKTPOABUIATENIb, YCKOPUTEIH 3JIEMEHTAapPHBIX
YaCTHL], UHIYKIIHOHHAs 1€Yb.



Jlemoncmpayuu

OmneiT Dpcrena.

OTKIJIOHEHHE 3JIEKTPOHHOT'O ITyYKa MAarHUTHBIM ITOJIEM.

JIMHUY MHAYKIIMM MarHATHOT'O ITOJISL.

B3anMopeicTere AByX MPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuibl JIopeHa Ha MOHBI SJIEKTPOJIUTA.

SBneHuE 3JIEKTPOMAarHUTHOM UHTYKLIHH.

[IpaBuno Jlenua.

3aBUCUMOCTD 3JIEKTPOABMKYILIEH CHIIBI MHAYKIIMU OT CKOPOCTH M3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHue caMOMHAYKIIUH.

Yuenuueckuii sxcnepumenm, 1abopamopnvle padonul

M3y4yeHne MarHuTHOTO IOJISI KATYIIKH C TOKOM.

HccnenoBanue 1eHCTBYS IOCTOSSHHOTO MarHUTa Ha paMKy € TOKOM.

HccnenoBanue siBICHUS 3JIEKTPOMArHUTHOW UHTYKLIHH.

Paszgea 5. KosieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUmMHbLE KONEOAHUA

KoneGatenbnass  cucrema.  CBOOOAHBIE  MEXaHMYECKHE  KOJEOAHMS.
["apmonunyeckue konebanus. [lepuona, vacrtora, amrumryga u (aza KoseOaHUI.
[IpyXVHHBIN MassTHUK. MareMaTu4eCKUil MasiTHUK. YPaBHEHHE TapMOHUYECKUX
koneOanuii. [IpeBpaiienue sHeprun Npu rapMOHNYECKUX KOJIeOaHUSX.

Konebarenpubiii KoHTYp. CBOOOIHBIE AIEKTPOMATrHUTHBIC KOJICOaHUS B
UJCATHPHOM KOJICOATEIbBHOM KOHTYpE. AHAJIOTHS MEXIy MEXaHWYCCKUMU U
AJIEKTPOMArHuTHBIMU KoJiebanusiMu. dopmyna TomcoHa. 3akoH coxpaHEHUs
DHEPTUU B UJCATHHOM KOJIeOATEIbHOM KOHTYDE.

[IpencraBienue o 3aTyxarouux KojieOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
kosneOanusi. Pezonanc. BeiHy X 1€HHbBIE 3JIEKTPOMAarHUTHEBIE KOJICOaHMS.

[lepemennplii TOK. CHHYCOMJAIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKAa. AMIUIMTYIHO€ W JCHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIPSKEHHUSL.

Tpanchopmarop. IlpousBoacTBo, nepeaavya U MOTpedICHUE ANEKTPUUECKOM
HHEPrur. DKOJOTHUYECKHE PUCKHU MPU MPOU3BOACTBE 3JIEKTporHepruu. KynbTypa
WCIIO0JIb30BaHUs JIEKTPOIHEPTUU B TOBCETHEBHOM KU3HH.

TexHuyeckre yCTpOWCTBA M MPAKTUYECKOE IMPUMEHEHUE: SJICKTPUUECKUIMA
3BOHOK, T€HEPATOP NMEPEMEHHOTO TOKA, TUHUU SJIEKTpOIepeay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KoJieOATENbHOW CHUCTEMBI (TIPY>KUHHBIN WIIH
MaTEeMaTUYECKU MasITHUK).



HaGmtonenue 3atyxaronmx KojieOaHui.

HccnenoBanue CBONCTB BBIHYKICHHBIX KOJICOAHUI.

HaOmronenue pe3oHanca.

CBOOOJHBIE AIIEKTPOMArHUTHBIE KOJIEOaHUSI.

OcnuiorpaMMbl (3aBUCUMOCTH CHJIbI TOKA M HAINIPSKEHUsI OT BPEMEHH) AJIs
AIIEKTPOMATHUTHBIX KOJICOAHHH.

Pe3onanc mnpu 1OCIENOBATENBHOM COEAWHEHHHM PE3NUCTOPA, KAaTYIIKH
UHIYKTUBHOCTH M KOHJIEHCATOPA.

Mopaenp TMHUY JIEKTPOIIEPEAAYH.

Yyenuueckuii sxcnepumenm, 1abopamopusle padbonvl

HccnenoBanne 3aBUCMMOCTH TEPUOJIa MaJbIX KOJeOaHUM Tpy3a HA HUTH OT
JUIMHBI HUTU U MaccChl rpy3a.

HccnmenoBanne NEPEMEHHOIO TOKA B LENH W3 IOCIENOBATENBHO
COECIMHEHHBIX KOH/ICHCATOPA, KaTYIIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoOMaZHUNHbLIE 6OJIHbL

Mexannueckne BOJIHBIL, yclnoBHs pacrpoctpaneHud. Ilepuoa. Ckopocthb
pacnpocTpaHeHuss W JJuHa BOJIHBL [lomepedHble W TPONOIBHBIE BOJIHBL.
WnuTepdepenims u qudpakus MEXaHUYECKUX BOJIH.

3Byk. CxopocTb 3ByKa. ' poMkocTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

OJIEKTPOMAarHUTHBIEC BOJIHBI. Y CJIIOBHSI U3JIyYEHHUsI JIEKTPOMAarHUTHBIX BOJIH.
B3anmnas opuenrtanus BektopoB E, B, V B anexkrpomarautHon BoiHe. CBOMCTBA
AJIEKTPOMATHUTHBIX BOJIH: OTPa)K€HUE, MPETOMIICHHE, MOJsApUu3aus, Judpakiuus,
uHTepdepeHus. CKOpocTb 37EKTPOMAarHUTHBIX BOJIH.

[IIkana 3JIEKTPOMarHUTHBIX BOJIH. [IprMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IprHIMTBI pagUOCBA3U U TeNEBUACHUA. Panqnonokanus.

DIIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPEJIbI.

TexHU4ecKue YCTPONCTBA M MNPAKTUUYECKOE IPHUMEHEHHUE: MY3bIKAJIBHBIE
WHCTPYMEHTHI, YJIbTPA3BYKOBAasl IMAarHOCTHMKAa B TEXHHUKE M MEIMIIMHE, pajaap,
paguonpuéMHHUK, TeJIEBU30p, aHTeHHa, Ternedon, CBY-meus.

Jlemoncmpayuu

OOpazoBaHue U pacCpPOCTPAHEHUE MONEPEUYHBIX U MPOIOJIbHBIX BOJIH.

Konebmnromeecs Te10 Kak HCTOUHUK 3BYKa.

HabGnronenue orpaxeHus: M NpeJoMIICHHS] MEXaHUYECKUX BOJIH.

Habmtonenue narepdpepeHnnu u nudpakiny MEXaHUYECKUX BOJH.

3BYKOBOM pE30HAHC.

HaGmroneHne cBs3u I'POMKOCTH 3ByKa M BBICOTBI TOHA C aMIUTUTYJOW U
4acTOTOM KOJIeOaHUH.



HccnenoBaHue CBOMCTB JIEKTPOMATrHUTHBIX BOJIH: OTPAaKEHUE, IPEIIOMIIEHUE,
noJsipu3anys, Tudpaxius, HHTepepeHIIHS.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMOIMHENTHOE pacIpOCTpaHEHUE CBETAa B
OJHOPOJHOM cpene. JIyu cBeTa. ToUeUHBIN UICTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHbI OTpaxkeHus cBeTa. [locTpoeHue n3o0paxkeHui B
IIJIOCKOM 3€pKaje.

[IpenomiieHue cBeTa. 3aKOHBI MPEIOMIICHUSI CBeTa. AOCOTIOTHBIN MOKa3aTeNb
npesnomieHus. [lonHoe BHyTpeHHee oTpaxkeHue. IIpeaesbHBIA yroyl IOJHOTO
BHYTPEHHETO OTPaKECHMUS.

Hucnepcus ceeta. CnoxkHbIil cocTaB Oenoro cBera. LIBerT.

ColOuparome U pacceuBaromiue JuH3bL. ToHkass nuH3a. DokycHOE
paccTOsTHUE M ONTHYECKas CHila TOHKOW JuH3bL [locTpoeHne u3o0paxkeHuil B
coOuparIux U pacceuBarolux JuH3ax. @opmyna TOHKOW JIMH3BL. YBEIUYEHHUE,
JTaBaeMoO€ JTUH30M.

[Ipenensl MNpUMEHUMOCTH TEOMETPUIYECKON ONITHUKH.

BonnoBas ontuka. WuTepdepenuus cBera. KorepeHTHbIE HCTOYHHKH.
VYcnoBusa HaOMIOAEHUST MaKCUMYMOB M MHUHUMYMOB B HMHTEp(EpPEHLHOHHON
KapTHHE OT JIBYX CUH(a3HBIX KOT€PEHTHBIX UICTOYHHUKOB.

Hudpakus cseta. [udpakuumonHas pemérka. YciaoBue HaONIOACHUA
[JIABHBIX ~MAaKCUMYMOB TIpM  MaJ€HUM MOHOXPOMATHYECKOTO CBETa Ha
TU(PPaKIUOHHYIO PEIIETKY.

[Tonspusanus cera.

TexHU4ecKue YCTpOMCTBA M IPAKTUYECKOE NPHUMEHEHHWE: OYKH, JIyIa,
(doToamnmapaT, NPOEKIIMOHHBIA amnmnapar, MHKPOCKOI, TEJIECKOI, BOJOKOHHAs
ONTHKA, TUPPAKITNOHHAS PEIIETKA, MOISPOUI.

Jlemoncmpayuu

[IpssMOJIMHEIHOE PpACIIPOCTPAHEHHE, OTPAXKEHUE M IMPEIOMIICHUE CBETa.
OnTuueckue nprudOpHI.

[TonmHOE BHYyTpeHHEE OTpakeHre. Mojellb CBETOBO/IA.

HccnenoBanre CBOMCTB H300paKeHUH B JTMH3AX.

Mopaenn MEKpPOCKOIIa, TEJIECKOIA.

Habmonenue narepdepeHnm ceera.

Habmonenue nudpakuuu cBera.

HaOmnronenue nucnepcuu cBera.

[TosyueHue ciexTpa ¢ IOMOIIBIO IPU3MBI.

[Tosryuenue cnekTpa ¢ HOMOIIBIO TU(PPAKLIUOHHON PEIIETKY.

Habumronenue nosisipuszanuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopuvle padomul



W3mepenue rmokazaress MpeoMICHUS CTeKJIa.
HccnenoBanre cBOMCTB H300paKeHUH B JTMH3AX.
HaOmronenue nucnepcuu cBera.

Pa3nesn 6. OcHOBBI CHIeHUAIBHON TEOPHUH OTHOCUTEILHOCTH

['panunpl  TPUMEHMMOCTHM  KJIacCM4Yecko  mexanuku.  [locTynartsl
CIIEIMAJIBHOM TEOPUU OTHOCHUTEIIBHOCTH: WHBAPUAHTHOCTb MOJIYJISI CKOPOCTH
CBE€Ta B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCHUTENIBHOCTh OJHOBPEMEHHOCTH. 3aMEJIEHUE BPEMEHU U COKpPAICHHE
JUTUHBI.

DHEPrust U UMITYJIbC PEATUBUCTCKON YaCTULBI.

CBs13b MacChl C JHEPrUEN U UMITYJIBCOM PEIIATUBUCTCKOM YaCTHUIIbL. DHEPTHUS
IIOKOS.

Paznen 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHM OGO ONMUKU

®otonsl. ®opmyna [lnanka cBsizu sHeprun GOTOHA C €T0 YACTOTON. DHEPTHUs
¥ UMITYJIbC (POTOHA.

Otkpeitre u uccienoBanre Gorodddexra. Onwitel A. I'. CToseroBa. 3aKOHBI
dotorddekra. YpaBuenue DiHmTerHa s hoTodddekra. «KpacHas rpanuia»
dboToaddexra.

JHaBnenwne cBera. OnpiThl 1. H. JIebenena.

XUMHUYECKOE JICVCTBUE CBETA.

TexHuyeckue yCTpPOMCTBA M NPAKTHUECKOE MpUMEHEHHUe: (HOTODIIEMEHT,
dboTonaTUMK, CoIHEUHAast OaTapes, CBETOIUO/I.

Jlemoncmpayuu

®oTor(PpdeKT Ha YCTAHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3aKk0HOB BHEHTHETO PoTOdPdeKTa.

CBeTonuo.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopaa mo paccesHuro o -4acTHII.
[Inanerapnas wmoxpens aroma. Iloctymatel bopa. M3nydeHne u noriionmeHue
(OTOHOB MpU MEPEXO/€ aToMa C OAHOTO YPOBHSA SHEPruu Ha JApyrou. Buabl
criekTpoB. CIIEKTp YPOBHEW SHEPrUU aToOMa BOJIOPO/IA.

BonHoBble cBoiicTBa yactull. Bonuel ne bpoiina. KopnyckynsspHo-BoaHOBOM
Ty allu3M.

CHNOHTaHHOE U BBIHYKJICHHOE U3 TyUYCHHE.

TexHu4yeckne YCTPONCTBA M MPAKTUYECKOE MPUMEHEHHUE: CIEKTPAIbHBIM
aHaM3 (CIEKTPOCKOII), JIa3ep, KBAHTOBBIM KOMIIBIOTED.



Jlemoncmpayuu

Mopens onsita Pesepdopra.

Onpenenenue JIMHBI BOJIHBI Ja3epa.

HaGumroienne nmHeRvaThIX CIEKTPOB U3JTyYEHUSI.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopvle padonul

HaGmronenue TMHe4aToro cnekTpa.

Tema 3. Amomnoe aopo

OKCIEPUMEHTHI, JOKa3bIBAIOIIME CII0KHOCTh CTpOeHMS sApa. OTKpbITHE
paanoaktuBHOCTH.  OmnbiTel  Pesepdopma 1mo  ompeneseHuro  cocTaBa
paanoakTuBHOTO Wu3nmydeHus. CBoiictBa anbda-, Oera-, raMMa-U3ITydCHHS.
BiusiHre paguoakTUBHOCTHU Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpoTOHA U HeWlTpoHa. HykionHas monens siapa I'eitzenOepra—
NBanenko. 3apsag sapa. MaccoBoe uucio sijpa. M30Torsbl.

Anbda-pacnaa. ONEKTpPOHHBIH M TO3UTPOHHBIM OeTa-pacnan. ['amma-
U3JIydeHre. 3aKOH PaJuOaKTUBHOTO PacIajia.

DHeprus CBsA3M HYKJIOHOB B sifipe. SnepHbie cumbl. JledekT maccol siapa.

S nepHble peakuuu. Jlenenue u CUHTE3 €.

Anepuwiii peaktop. Tepmosiaepusiii cuHTe3. [IpoGiaeMbl U TEPCIEKTHUBBI
AJIEPHOU SHEPTETUKU. DKOJIOTUYECKNE ACIIEKTBI SIACPHON SHEPTETHUKHU.

DneMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

Mertonbl HaOJIIOAEHHS U PETUCTPALIMH 3JIEMEHTAPHBIX YACTHII.

dynaameHTanbHble B3auMoAecTBUA. EQMHCTBO (hr3HuecKoi KapTUHBI MUpa.

TexHU4ecKue yCTpOMCTBA U MPAKTUYECKOE IMPUMEHEHHUE: JO3UMETP, KaMmepa
Buubcona, siaepHblii peakTop, aToMHasi ooM0a.

Jlemoncmpayuu

CUéTurK MOHU3NPYIOIINX YaCTHULL.

Yuenuueckuii sxcnepumenm, 1abopamopusle padbonvl

HccnenoBanre TpEKOB YacTHUIL (110 TOTOBBIM (OoTOrpadusim).

Pa3znes 8. DiieMeHTHI ACTPOHOMHUM U ACTPOPUIMKH

Oranbl pa3BUTHs aCTpoHOMUM. [IpuKIagHOE 1 MUPOBO33PEHUECKOE 3HAUEHUE
aCTPOHOMMUM.

Bupn 3Bé3gnoro neba. Co3Be3nausi, SipKUE 3BE3MbI, IUIAHETHI, UX BUAUMOE
JBUYKEHUE.

ConHeuHas cucreMa.

Connue. ConneuHass akTuBHOCTh. Mcrtounuk sHeprum CosiHIA W 3BE3N.
3BE3ABI, UX OCHOBHBIC XAPAKTEPUCTHUKHU. JMmarpaMma «CIEKTpPaJbHBIM KJIacc —
CBETUMOCTBbY». 3BE31bl TIJIABHOM IOCJIEI0BATEIbHOCTH. 3aBHCHUMOCTh «Macca —
CBETHMOCTb» I 3BE3J TJIABHOW IIOCJIENOBATEIBHOCTH. BHyTpeHHEEe CTpoeHue



3B&31. COBpEMEHHBIE MPEJICTABICHUS O MPOUCXOKIAECHUU U 3BooIMU ConHIa U
3BE3/. DTambl )KU3HU 3BE3].

Mueunsiii [lyte — Hama ['amaktuka. [lonoxenune m aBmwxkeHue ConHUA B
[Nanaktuke. Tunsl ramakTuk. PaguoranakTuku v kBazapbl. YEpHBIEC IBIPHI B SIpax
rajgakTHK.

Bcenennas. Pacmpenue Beenennoit. 3akon Xab66m1a. Pazoeranne ramakTuk.
Teopus bonpmioro B3peiBa. PETMKTOBOE U3ITydEeHHE.

Macmrabnas ctpykrypa BeenenHoii. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HaOnronenusi HeBOOPYKEHHBIM TJIa30M C HUCMOJIB30BAHUEM KOMITbIOTEPHBIX
TIPWIOKEHUHN TS ONIPEIeTICHUs TTOJ0KEHNS HEOSCHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE C0O3Be3/1Msd CEeBEPHOIro MONYIIAPUS U IPKUE 3BE3BI.

HabGmtonenus B Teneckon Jlynsl, minanet, Mieunoro Ilytu.

O600maromee MOBTOPEHUE

Ponp Qusuku © acTpoHOMHUM B IKOHOMUYECKOH, TEXHOJOTMYECKOMH,
COLIMATIbHOW M ATHYECKOH cpepax AesITETbHOCTH YETIOBEKa, POJb U MECTO (PH3UKU
¥ aCTPOHOMHUHU B COBPEMEHHOU HAy4YHOW KapTHUHE MUPA, pOJib (PU3UUYECKON Teopuun
B (GOpPMHpPOBAHUM TPEACTABICHUM O (UINYECKON KapTHHE MHpPA, MECTO
bu3nUecKoil KapTUHBI MHpPa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MesxknpeaMeTHbIe CBSI3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsS B 11 kimacce oCymiecTBIsIeTCS C
YYETOM COAEPIKATEIBHBIX MEXIPEAMETHBIX CBSI3€d C KypcamMH MaTeMaTHKH,
Owosoruu, XUMuH, reorpaduy U TEXHOJIOTHH.

Mesicnpeomemnvie nonsamusi, CBI3aHHbIE C U3YYEHHUEM METOJIOB HAYYHOI'O
MO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, rumore3a, (puanMyeckas BEIUMYMHA, 3aKOH,
Teopus, HaOIIOJCHUE, SKCIIEPUMEHT, MOJICTUPOBAHUE, MOJIEIIb, U3MEPEHUE.

Mamemamuka: peumieHHE CHCTEMBI YPAaBHECHUH, TPUTOHOMETPUUYECKHUE
(GyHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJECTBO, BEKTOPBI M MX MPOCKIHUH HA OCH KOOPJWHAT, CIIOKEHUE BEKTOPOB,
MPOU3BOIHBIE DJEMEHTAPHBIX (DYHKIMH, TPU3HAKK TOA00US TPEYroJbHUKOB,
oTpe/ielIeHUE IONIA/IN IIIOCKUX PUTyp v 00bEMa Tell.

buonocusn: »nexTpudeckue SBICHUS B KUBOW MpUpPOJE, KojieOaTelbHbIC
JBWOKEHHS B )KUBOW MPUPOJE, ONTUYECKUE SIBIICHUS B KUBOMW MPHUPOJIE, ICVCTBUE
paauanny Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAININYECKAsA CTPYKTYpa TBEPIBIX
TEJ, MEXaHU3MbI 00pa30BaHUs KPUCTAUIMYECKON PEIIETKH, CTIEKTPAIbHBIN aHAIN3.



l'eocpaghua: wmarHuTHBIE TIOMIOCA 3€MJIM, 3aJIeKU MArHUTHBIX Py,
dhoTochEMKa 3eMHOM MOBEPXHOCTHU, MPEJCKa3aHUE 3EMIICTPSICCHUM.

Texnonocusi: JVMHWAW BJEKTpOIEpeAayd, TEHEpaTop MEPEMEHHOro0 TOKa,
ANEKTPOABUTATENb, WHAYKIMOHHAS I[€4b, pPAAap, PAAUONPUEMHUK, TEJIEBHU30D,
anTeHHa, tenedoH, CBU-meub, MpOEKIMOHHBIN amnmapar, BOJOKOHHAs ONTHKA,
CoJIHEYHas OaTapes.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPE/IHET'O OBIIIEI'O OBPA3OBAHU A

OcBoenne ydeOHOTrO mpenMera «@Du3nMKa» HA YPOBHE CPEIHEr0 OOIIETro
obOpazoBanms (0a30BBII YPOBEHB) MOJDKHO OOCCIEYHTH MOCTHKCHHE CICTYIOIIUX
JMYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pE3yJbTAaThl OCBOEHHUS y4eOHOro npeaMera « OUu3uKa» AOJKHbI
OTpaXXaTh TOTOBHOCTh M CIOCOOHOCTh OOYYaroImMXCSl PYKOBOJCTBOBATHCA
c(hOopMUPOBAHHON BHYTPEHHEHW TMO3UIIMEH JUYHOCTH, CHCTEMOW IE€HHOCTHBIX
OpUEHTAlIUM, TO3UTUBHBIX BHYTPEHHHX  YOEXJCHHH, COOTBETCTBYIOIIMX
TPAAUIIUOHHBIM IIEHHOCTSIM POCCUMCKOro OOIlecTBa, PacIIMpeHUe >KU3HEHHOTO
OTBITA U OMBITA JEATEILHOCTH B MPOIECCE peaiM3allii OCHOBHBIX HAMpaBICHUN
BOCIIUTATEIBHOU IESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3UIIMN 00YUAIOIIETOCsd KaK aKTUBHOTO U
OTBETCTBEHHOTO WJICHA POCCHICKOTO OOIIECTBA;

OPUHATHE  TPAJUIIMOHHBIX  OOIIEUETOBEUYECKUX T'YMAaHHCTHYECKHX U
JEMOKPATHYECKUX LIEHHOCTE;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBbHOCTh B MHTEPECAX TPa)KAaHCKOTO
00IecTBa, yuacTBOBaTh B CAMOYITPABICHUH B 00pa30BaTeILHON OpraHU3aIliu;

YMEHHE B3aHMO/ICMCTBOBATH C COLIMATIbHBIMU HHCTUTYTAMH B COOTBETCTBUHU C
X QYHKIIUSIMU U Ha3HAUYCHUEM;

TOTOBHOCTh K TYMaHUTApHOM U BOJOHTEPCKOM AEATEIBHOCTH;

2) NaTPUOTUYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCUUCKON TPAKIAHCKON UJICHTUYHOCTH, NaTPUOTU3MA;

IIEHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCHICKUX YUEHBIX B 00J1acTU (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

c(hopMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MMOBEACHUS;



CIIOCOOHOCTh OIICHMBATh CHUTYallUI0 W MPUHUMATh OCO3HAHHBIC PELICHUS,
OPHUCHTHPYSICh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCIIE B
JESATEIIbHOCTU YYEHOTO;

OCO3HaHME JINYHOTO BKJIJIa B TOCTPOEHUE YCTOMYMBOTO OYTyIIIETO;

4) 3¢TeTHYEeCKOro BOCIIUTAHMSL:

ACTETUYECKOE OTHOIICHUE K MUPY, BKIFOYAs ACTETUKY HAYIHOT'O TBOPUYECTBA,
IpUCYLIEro (pU3NYECKON HAyKe;

5) Tpy10BOr0 BOCIIMTAHMS:

UHTEpPEC K pa3IuuHbIM cdepam npodhecCHuOHANBHOU JeATEIbHOCTH, B TOM
YHCJIe CBSI3aHHBIM C (PU3UKOM M TEXHUKON, YMEHHE COBEPIIATh OCO3HAHHBIN BHIOOP
Oynymel mpodeccuu 1 peaaTn30BbIBaTh COOCTBCHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTh M CIIOCOOHOCTHh K 0Opa30BaHUIO M CaMOOOpa30BaHUIO B 00JIaCTH
(bU3HKY HA IPOTSHKEHUN BCEH KU3HH,

6) 3K0J10rN4eCKOro BOCIIUTAHMS:

c(hOpPMUPOBAHHOCTh DKOJIOTMYECKOM KYJIBTYphI, OCO3HaHUE TJI00aTHLHOTO
XapaKTepa SKOJOTUIECKHUX MTPOOIeMm;

IJIAHUPOBAHKUE U OCYIIECTBIICHUE JIECTBUM B OKPYKAIOIIEH Cpe/le HAa OCHOBE
3HAHUS 1IeJIeH YCTOMYHUBOTO PAa3BUTHS YEIIOBEUECTBA;

pacUIMpEeHHE OMbITa JIEITEILHOCTH SKOJOTUYECKOM HAMpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUM 10 (PU3UKE;

7) UEHHOCTH HAYYHOI'0 NTO3HAHUSA:

c(hOpMHUPOBAHHOCTh MHPOBO33PCHHSI, COOTBETCTBYIOIIECTO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NYECKON HAYKH;

OCO3HaHUE IIEHHOCTH HAY4YHOU JESTENbHOCTH, TOTOBHOCTH B MPOIECCE
U3ydeHus:  (QU3MKA  OCYIIECTBIATH  MPOCKTHYID H  HCCIEIOBATEIBCKYIO
NEeATEeIbHOCTh HHIUBUIYAIBHO U B TPYIIIIC.

METANPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe AelicTBUSA
ba3oBble jJoruyeckue JeicrBus:
CaMOCTOSITENIbHO  (hOpMynHpOBaTH W aKTyaJH3upoBaTh  Mpodiemy,
paccMmaTpuBaTh €€ BCECTOPOHHE;
OTIpEeACATh IEeNN JEATEIbHOCTH, 3a/aBaTh MNapaMeTpbl M KPUTEPUH UX
JOCTUKECHHUS,
BBISIBJISITH ~ 3aKOHOMEPHOCTH M NIPOTHUBOpPEYMsI B  paccMaTpUBAEMBbIX
(bU3NYECKUX SBICHUSAX;
pa3pabarbiBaTh IUIaH PEHICHHUS MPOOJIEMBI C YYETOM aHajIn3a WMEIOIIUXCS
MaTepuaibHbIX U HEMaTEpUaIbHBIX PECYpPCOB;



BHOCUTBH KOPPEKTHUBBI B IESITEIIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJSIM, OLIEHUBATh PUCKH MOCIEACTBUMN AESITEIbHOCTH;

KOOPJIMHUPOBaTh W  BBINOJIHATH pabOTy B  YCJIOBHUSX  PEATBHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOT'O B3aUMOJEHCTBYS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE NTPU PELICHUH XKU3HEHHBIX IPOOJIEM.

Ba3oBble uccienoBarenbcKne 1eiiCTBUSA:

BJIAJETh HAy4YHOW TEPMHUHOJIOTHEH, KIIOYEBBIMH MOHATUSMHU M METOAaMU
(u3HYECKON HAayKU;

BJIa/IETh HaBbIKaMHU y4e€OHO-UCCIIEI0BATEIbCKON U MPOEKTHON AESITEIbHOCTH
B 001acTH (PU3UKH, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEILHOMY MOUCKY
METOJIOB peuieHus 3a1ay (PU3MUYECKOTOo COJAEpKaHUS, NPUMEHEHUIO Pa3IMYHBIX
METO/I0B [TO3HAHMS;

BJIAJETh BHJAMH JEATEIBHOCTH IO TMOJIYYEHUIO HOBOTO 3HAHUA, €ro
UHTEPIIPETAllUY, MPEOOpPa3OBAHUIO U MPUMEHEHHIO B Pa3IMYHbIX Y4YeOHBIX
CUTYalUsX, B TOM YUCIIE IPU CO3JaHUH YUeOHBIX IPOEKTOB B 001acTH (PU3UKHY;

BBISIBJISITh NPUYMHHO-CJIEACTBEHHBIE CBSI3M M aKTyaJU3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ pEeLICHUs, HaXOAUTh APTYMEHTHI IJIs J0Ka3aTelbCTBa
CBOMX YTBEPXKICHUI, 3a1aBaTh apAMETPHI U KPUTEPUN PELLICHUS;

AHAIM3UPOBATh IIOJYyYEHHBIE B XOJE PEIICHHs 3aJa4d  pPe3yJIbTaThl,
KPUTUYECKH OLICHUBATh UX JIOCTOBEPHOCTH, IPOrHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (OpMyJIMpOBaTh COOCTBEHHBIE 3aJadyd B 00pa30BaTEIbHOU
JEeSITeIbHOCTH, B TOM YHCJIE TIPU U3YYEHUH (DUBHKY;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTh 3HaHWA MO (HU3UKE B MPAKTUUYECKYIO 0OIacTh
KU3ZHEIEATEIbHOCTH;

YMETb UHTEIPUPOBATH 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00J1acTel;

BBIJIBUTaTh HOBBIE UJIEH, IIPEUIaraTh OpUTrMHAIBHBIE TOAXObI U PEILICHHUS;

CTaBUTH MPOOIEMBI U 337a4H, TOMYCKAIOIINE aJIbTePHATUBHBIC PEIICHUSI.

Pabora ¢ undgopmanueii:

BJIAJ€Th HABBIKAMU MOJYyYeHHs] UHPOpMauuu (PU3UUECKOTO COJAEPKAHMS W3
VCTOYHHUKOB PAa3HBIX THUIIOB, CAMOCTOATEIBHO OCYLIECTBJIATh IIOMCK, aHAJM3,
CUCTEMATHU3allMI0 M HHTEpIpeTaluio HHGOpPMALMKU Pa3IUYHBIX BUAOB U (OpM
IIPE/ICTABIICHHUS;

OLICHUBATh JOCTOBEPHOCTh HH(POPMALINH;

UCIOJb30BaTh  CPEACTBA  MH(POPMAIMOHHBIX M  KOMMYHHKAIIMOHHBIX
TEXHOJIOTUHA B PEIICHUH KOIHUTHBHBIX, KOMMYHUKAaTUBHBIX U OPraHU3ALMOHHBIX
3aja4 ¢ CcoONIoICHHEM TpeOOBaHMM HPrOHOMUKH, TEXHUKH O€30MaCHOCTH,



TUTHEHBI, PECYypCcOCOEepex eHUsi, TMPaBOBbIX M OTUYECKUX HOPM, HOpPM
nH(OPMAITMOHHON OE30ITaCHOCTH;

CO37aBaTh TEKCTHI (PU3MUECKOTO COJACPKAHUS B Pa3IUYHBIX (GopMarax C
y4€TOM Ha3HAYeHUSI UHPOPMALIUU U TIEIEBOM ayIUTOPUH, BEIOMpAs ONTUMAIIbHYIO
dbopMy TIpencTaBlICHUs U BU3yalld3aliu.

KoMMyHMKATHBHBIE YHMBeEpPCAJbHbIe Y4eOHbIe 1eiiCTBHUSA:

OCYIIECTBIISATh OOIIEHHE HA YpoKaX (PU3UKHU U BO BHEYPOUHOH J1€ATEIbHOCTH;

pacrno3HaBaTh MPEANOCHUIKM KOH(JMKTHBIX CHUTyallUd M  cMsr4arhb
KOH(JIUKTBL;

Pa3BEPHYTO M JIOTMYHO H3Jararb CBOIO TOYKY 3PEHMS C HMCIIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB;

IIOHUMAaTh U HCIIOJIb30BATh MPEUMYILECTBA KOMAaHAHOW W MHAUBUIYAJIbHON
paboThI;

BBIOMpPATh TEMATHKy M METOJAbl COBMECTHBIX JEHCTBUH C Yy4ETOM OOIIMX
WHTEPECOB U BO3MOKHOCTEN KAKJIOI0 YJIEHA KOJIJIEKTUBA,

IPUHUMATh LEJM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH U
KOOPAVHUPOBATh IEUCTBUSA II0 €€ JOCTWKECHHUIO: COCTABIIATH IUIAH JIEUCTBUH,
pachpeneniaTb poid C y4€TOM MHEHHH y4YacTHHUKOB, OOCYXIaTh pEe3yJIbTaThI
COBMECTHO pabOTHI;

OLICHMBATh KAauyeCTBO CBOEr0 BKJIAaJa M KaXIOr0 yYaCTHHKAa KOMAaH[bl B
oO1IMii pe3ynbTaT o pa3pabOTaHHBIM KPUTEPUSIM;

[peuIaraTtb HOBBIE IIPOEKTHI, OLEHMBATh HWIAEHU C TO3ULHAHA HOBU3HBI,
OPUTHHAIIBHOCTH, PAKTUYECKOW 3HAYNMOCTH;

OCYILIECTBJIATh TMO3UTHBHOE CTPATETUYECKOE IIOBEICHUE B Pa3JIMYHBIX
CUTYaLUsIX, IPOSIBIIATH TBOPUYECTBO U BOOOPAKEHUE, ObITh MHUIIUATUBHBIM.

PeryasiTuBHbIE YHHBeEpPCAJbHbIE YUeOHbIE TeiCTBUSA
Camoopranusanus:

CaMOCTOSITEJIbHO OCYIIECTBIISATH ITO3HABATEIBHYIO JICATEILHOCTh B 00JIACTH
GU3UKM W aCTPOHOMHH, BBISBIATH MPOOJIEMBI, CTaBUTh U (POpMyIUpOBaATH
COOCTBCHHEIC 3a/1a9H;

CaMOCTOSITEIbHO COCTABJIATh IUIAH PEIICHUS PacUYETHBIX M Ka4eCTBEHHBIX
3aJ1a4, TUTaH BBITTOJTHEHUS MTPAKTUYECKON PaObOTHI C yUETOM UMEIOIIHUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH M MPEAINOYTESHUH;

JaBaTh OIICHKY HOBBIM CUTYalIHsIM;

pactIMpsITh paMKH Y4eOHOTO MpeIMeTa Ha OCHOBE JTUIHBIX TPEITOYTCHHIM;

JenaTh OCO3HAHHBIM BHIOOp, apryMEHTHpPOBaTh €ro, OpaThb Ha ce0s
OTBETCTBEHHOCTbH 3a PCIIICHHE;

OIICHUBATh MPUOOPETEHHBIN OIIBIT;



Croco0CcTBOBaTh (DOPMUPOBAHHMIO M TMPOSBICHHUIO JPYIUIUM B 00JACTH

(U3HUKH, TTOCTOSTHHO TIOBBINIATH CBOM 00pa30BaTEIbHBIN U KyJIbTYPHBIA YPOBEHb.
CaMOKOHTPOJIb, IMOIMOHAJILHBII HHTEJIEKT:

JaBaTh OIICHKY HOBBIM CHUTYallUsIM, BHOCHTh KOPPEKTHBBHI B JICSITEIHHOCTD,
OIICHHBATh COOTBETCTBHE PE3YyJIbTATOB IIEIISAM;

BIAJCTh HABBIKAMHM  IIO3HABATEIbHON  pedIeKCHMM KaK  OCO3HAHHS
COBEPIIIACMBIX JICUCTBHH M MBICIUTEIBHBIX IIPOIIECCOB, WX PE3yJbTaTOB U
OCHOBaHMI;

HCIIOJIb30BaTh MPUEMBI peQIICKCUM JJISI OIICHKH CHUTYyalluH, BRIOOpA BEPHOTO
pelieHus;

YMETh OIICHWBATh PHUCKH W CBOCBPEMEHHO IPUHUMATH PEHICHUS IO HX
CHIDKCHHIO;

NpPUHUMATh MOTHBBI W apTyMEHTBI APYTHX TIPH aHAIW3Ee pe3yIbTaToOB
JeSATEeIIbHOCTH,

MPUHUMATH Ce0s1, TOHUMAas CBOM HEAOCTATKU U JJOCTOMHCTBA,

NPUHUMATh MOTHBBI W apTyMEHTBHI APYTHX IIPH aHAIW3Ee pe3yIbTaToOB
JeSATCIIbHOCTH,

MIPU3HABATh CBOE MPABO M MPABO JIPYTHX HA OITHOKH.

B mpomecce mocTukeHUs] TUYHOCTHBIX PE3YJIbTaTOB OCBOCHHUS MPOrPaMMBbI
no ¢GU3MKEe IS YPOBHS CpPEIHEro oOmero oOpa3oBaHMs Yy OOyYarolmIuxcs
COBEPIIICHCTBYETCS SMOIIMOHAIBHBIN HMHTEIUICKT, TIPEAMOJIar afOIIHA
c(hopMUPOBAHHOCTH:

CaMOCO3HaHUs, BKJIIOYAIOIIETO CIIOCOOHOCTh MIOHUMAaTh CBOE SMOIIMOHAIBHOE
COCTOSIHHE, BUJICTh HAIPABIICHUS Pa3BUTHS COOCTBEHHON 3MOITMOHAIBHOMN Cephl,
OBITh YBEPEHHBIM B ce0€;

CaMOPETyJIMPOBAHUS, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE IPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IIOBEJCHHE, CIOCOOHOCTH aJalTHPOBAThCA K
AMOITMOHAIBLHBIM U3MEHEHUSM U TIPOSIBIISATh THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHMBAIlMH, BKJIKOYAIOMIECH CTPEMIICHUE K JOCTHMIKCHUIO LEIU U
yCrexy, ONTHMHU3M, WHUIIMATHBHOCTHb, YMEHHE JEHCTBOBATh HCXOJS M3 CBOMX
BO3MOKHOCTEH;

AMITATUH, BKJIIOYAOIIEH CIIOCOOHOCTh IMTOHUMATh 3MOIIMOHAIBHOE COCTOSIHHE
JIPYTUX, YYUTHIBaTh €ro IPU OCYIIECTBICHUU OOIICHHS, CIOCOOHOCTh K
COUYYBCTBHIO M COTICPEKUBAHUIO;

COIMATBHBIX HABBIKOB, BKIFOUAOIINX CITOCOOHOCTh BHICTPAWBAaTh OTHOIIICHUS
C APYTUMH JIFOJIbMH, 3a00TUTHCS, IPOSBIIATH HHTEPEC U pa3pemaTh KOHMIUKTHI.

NNPEAMETHBIE PE3YJbBTATBI



K konmy oOyuenus B 10 kJjacce mpeaMeTHBIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpakaTh CHOPMUPOBAHHOCTH Y 00YJIAIONTUXCS YMCHHIA:

JIEMOHCTPUPOBATh Ha MpPUMEpPax pojb U MECTO (PU3NKU B (POpMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTUHbI MHPA, B PA3BUTHU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B TPAKTUYECKOMN JESITEIIbHOCTH JIFOJICH;

YUYUTHIBATh TPAHUIBI TPUMEHEHUS W3YyYEHHBIX (U3MYECKUX MOJICTICH:
MaTepuaibHas TOYKa, HHEpIUAIbHAA CUCTeMa OTCYETa, aOCOOTHO TBEPAOE TEJO,
WJICAIBHBIN Ta3, MOJEIN CTPOCHUS Ta30B, )KUJIKOCTEH M TBEPABIX TEJ, TOUCUHBIN
ANIEKTPUUYESCKUH 3apsi IPU PelIeHUN (PU3NUECKUX 3a]1a4;

pacro3HaBath (U3UYECKHUE SABJICHUS (MPOLECCHI) U OOBSICHIATh UX HAa OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJSIPHO-KMHETUYECKOW TEOPUM CTPOCHUSI BEUIESCTBA U
3JIEKTPOANHAMUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHENHOE JIBUKECHHUE,
CBOOOJTHOE TIaJIeHUE TEJI, IBIKCHHUE MO OKPYKHOCTH, WHEPITHS, B3aUMOJICHCTBUE
ten, auddy3us, OpOyHOBCKOE JBHKEHUE, CTPOCHUE KUIKOCTEH M TBEPABIX Tel,
U3MeHeHne o0BhEMa TeJ MPHU HarpeBaHWUU (OXJIAKJICHHH), TEIUIOBOEC PaBHOBECHE,
WCIIapEHNe, KOHJCHCALMS, IUIABJICHHUE, KPUCTAUIM3alusl, KUIICHUE, BJIAXHOCTb
BO3/(yXd, MOBBIIICHUE JABJIICHUA ra3a MpPU €ro HarpeBaHWW B 3aKPBITOM COCYJE,
CBSI3b MEX]y MapaMeTpaMu COCTOSIHHUS ra3a B M3O0IPOLIECCAX, AJIEKTPU3ALUA TEJl,
B3aMMO/ICCTBUE 3aPSJI0B;

OTMCHIBAaTh MEXAHWYECKOE JBHKEHUE, MCIOJb3ysS (PU3NUEeCKHe BEITUYHHBI:
KOOpJIMHATa, IyTh, IMEPEMEIICHUE, CKOPOCTh, YCKOPEHHWE, Macca Tela, CHia,
MMITYJIbC Te€Jla, KNHETUYECKas dHEPTUsi, MOTCHUUAIbHAS SHEPTUSl, MEXaHUYECKas
paboTa, MexaHWYecKash MOIIHOCTb; IIPM OINHUCAHUM MPABUILHO TPAKTOBATh
(UBUYECKUIT CMBICT HCIOJIB3yEeMbIX BEIMYMH, MX OOO3HAYCHHS U E€IUHUIIBI,
HaXOJUTh (OPMYJIBI, CBSA3BIBAIOIINE MAHHYIO (HU3UYECCKYIO BEIMYHUHY C IPYTUMU
BEJIMYMHAMU;

OIKMCBHIBATh M3YUYCHHBIC TEIUIOBBIE CBOMCTBA TEJI W TEIUIOBBIC SBJICHUS,
UCIIONB3Yysd (U3WYECKUE BEIMYMHBI: JaBJICEHWE Ta3a, TeMIepaTypa, CpeaHss
KMHETHYECKAsT YHEPIUsl XaOTUUECKOIO JBWKEHHS MOJIEKYJ, CPEOHECKBAAPATUYHAS
CKOpPOCTh MOJIEKYJ, KOJMWYECTBO TEIJIOThl, BHYTPEHHSS JHEprus, padora rasa,
KOA((PUIMEHT TMONE3HOTO JCUCTBUS TEIUIOBOTO JBHUTATENS; IIPH OMUCAHUU
MPaBWIbHO TPaKTOBaTh (DM3WYECKUN CMBICI HCIOJB3YEeMbIX BEIMYHH, HX
0003HAYEHUS W CJAWHUIBI, HAXOIUTh (OPMYJIbI, CBS3LIBAIOIIME JaHHYIO
(UBUYECKYIO BETUYUHY C IPYTUMU BEJIMUUHAM;

OIMCHIBATh U3YUYEHHBIEC AIEKTPUUECKUE CBOMCTBA BEIIECTBA U JJICKTPUUECKUE
SBJICHUS (TIPOLIECCHI), UCTIONB3Ysl (HU3NUECKUE BEIUUYUHBI: DJICKTPUUYCCKHUM 3apsij,
AJIEKTPUYECKOE TI0JI€, HAMPSKEHHOCTD IOJISI, MOTEHINAJ, PAa3HOCTh MOTCHIIUAJIOB;
IpU OINHCAHWM TIPAaBWJIBHO TPAKTOBAaTh (DU3UYECKUN CMBICT HCIIOIb3YEMbIX



BEJIMYMH, UX OO0O03HAUEHMs] M EIWHUIIBI; YKa3biBaTh (HOPMYJIBI, CBS3BIBAIOIINC
JaHHYIO0 (PU3UYECKYIO BEJIMYUHY C IPYTUMU BEJTMYUHAMU;

aHAJTU3UPOBATh (PU3UYECKHUE MPOLIECCHl U SBJICHUS, UCIOIB3YS (PU3UUYECKUE
3aKOHBI Y TIPUHIMIBL: 3aKOH BceMupHOro Tsarorenusd, I, II u III 3akonsl HeroTOHA,
3aKOH COXPaHEHHUS MEXAHMYECKOM DHHEPIrUH, 3aKOH COXPAaHCHUS WMITYJIbCA,
MPUHIUIT CYNEPNO3UIMUA CUJI, NPUHIMUII PABHOINPABUS WHEPIHUAIBHBIX CHUCTEM
OTCYETA, MOJICKYJISIPHO-KMHETHUYECKYI0 TEOPUIO CTPOCHHS BEIIECTBA, T'a30BbIC
3aKOHBI, CBSI3b CPEIHEN KMHETHUYECKOW HEPIUU TEIUIOBOTO JIBUKECHUS MOJICKYJI C
a0COJIFOTHOM TeMIepaTypoM, MEPBbIM 3aKOH TEPMOJMHAMUKH, 3aKOH COXpPaHCHUS
AJEKTPUYECKOTO 3apsjaa, 3akoH KyloHa, mpu >TOM pa3inyarh CIOBECHYIO
GbopMyJIUPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKEHHE W YCIOBUS (TPaHULIbI,
o0acT) IPUMEHUMOCTH;

OOBSCHATH OCHOBHBIE TPHWHIIMIBI JIEHCTBHS MAIllMH, MPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inyarh yCJIOBHUS HUX 0€30MacCHOIO HCIIOIb30BaHUS B
MMOBCEHEBHOM JKHU3HHU;

BBITIOJTHATh JKCIIEPUMEHTHI 110 HCCIICIOBAHUIO (DU3UYCCKUX SBJICHUA U
MPOLIECCOB C HCIOJIb30BAHUEM IMPSIMBIX M KOCBEHHBIX HW3MEPEHHM, MPU STOM
dbopmynupoBath IpobiieMy/3aady M THUIOTE3y Yy4eOHOro JKCIEPHMEHTa,
coOMpaTh YCTAaHOBKY M3 TIPEIIONKEHHOIO OOOPYIOBaHHS, IMPOBOIAUTH OIBIT U
(bopMyIIMPOBAThH BHIBOJIHI,

OCYIIECTBIISATH MPSIMBbIC U KOCBEHHBIC M3MEPEHUS (PU3MUCCKUX BEITUYIWH, ITPU
ATOM BBIOHMpaATh ONTHMAJIBHBIA CIOCOO M3MEpPEHWS W HWCIOJIb30BaTh W3BECTHBIC
METObI OLICHKH ITOTrPEIIHOCTEN U3MEPEHNU;

HCCIIEIOBATh  3aBUCUMOCTH  MEXAy  (U3WYSCKUMH  BEIMYHMHAMU  C
WCIIOJIb30BAHUEM MPSIMBIX M3MEPEHHM, MPU 3TOM KOHCTPYHPOBATHh YCTAHOBKY,
(bUKCUpPOBAaTh PE3YyNbTATHl IMONTYYCHHOW 3aBUCHMOCTH (DU3UYCCKUX BEIUYHH B
BUJIe TaOIUIl U TPpadHKOB, JCNIaTh BRIBOABI 110 PE3yIbTaTaM MCCIICI0BAHUS;

coOroaTh mpaBuia 0€30MacHOTO TpyJa IMPH MPOBEACHUH HCCIICOBaHHUI B
paMKax yd4eOHOTrO OKCIEPUMEHTa, Y4YeOHO-MCCIIeIOBATEIBLCKOW W IMPOCKTHOM
JEATETLHOCTH C HMCTOIB30BAHMEM H3MEPUTEIBHBIX YCTPOWCTB M JIAOOPAaTOPHOTO
000pyI0BaHUS;

pemiath pacuéTHhIe 3a7a4d C SBHO 3aJaHHOW (DU3UYECKOM MOJICIIbIO,
UCIIOIB3Ys (PU3UYCSCKHE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIM3a YCIOBHUS 3aJ1au
BEIOMPATh (DU3UIECKYIO MOJCIHb, BBIACIATh (PU3MUECKHE BEIMYMHBI M (OPMYIIHI,
HEOOXOaMMBIC NI €€ PEIICHHs], TPOBOIUTh PACUYEThI M OIEHUBATH PEATTHHOCTH
MOJTYYE€HHOT'0 3HaYeHUs (PU3UIECKON BEIMUMHBIL;

pelaTh KaYeCTBEHHBIC 3aJ[aUl: BBICTPAUBATh JIOTHYECKU HEIPOTUBOPEUUBYIO
LETIOYKY PACCYXKICHUU C ONOPOW HA M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU U
dbuzuYecKue sIBJICHNUS,



UCIIOJIb30BaTh ~ MpPU  PEIIeHHH  y4yeOHbIX  3aJad  COBPEMEHHBIE
nH()OPMAITMOHHBIC TEXHOJIOTHH JIUISA TOWCKA, CTPYKTYPUPOBAHHMS, HHTSPIIPETAITUN
Y IPEACTABIICHUS] YUYEOHOW W HAy4YHO-MOMYJSIPHON MH(POPMALIMH, IMOTYYEHHON U3
Pa3IUYHBIX UCTOYHUKOB, KPUTHUECKH aHAJIU3UPOBATH MOTyYaeMyto HH(POpMaIIHIO;

MPUBOIUTH MPUMEPHI BKJIaJ]a POCCUICKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBSACHEHHE TIPOIIECCOB OKPYKAIOIIETO MHpa, B Pa3BHUTHE
TEXHUKHU U TEXHOJIOTHH;

WCIIOJIB30BaTh TCOPETHUCCKUE 3HAHUS MO (U3WKE B IMOBCETHEBHOW >KU3HU
JUTst o0ecriedeHust 0€30MacHOCTH MpU OOpaIllEHUH ¢ MPUOOpPaMU U TEXHUYECKUMU
YCTPOMUCTBAMH, NI COXPAHEHUSI 3JOPOBbS M COOJIOJIEHHUS HOPM SKOJOTUYECKOTO
MTOBEJCHUS B OKPYXKAIOLIEH CpeE;

paboTaTh B TIpynme C BHIIIOJIHEHUEM pPa3IMYHBIX COIMAJIBHBIX POJIEH,
MJIAHUPOBaTh palbOTy TPYIIbl, pPalMOHAIBLHO pacHpeiessaTh O00sS3aHHOCTH U
IJIAHUPOBATH JIESATEIBHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJIE€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB TPYIIIBI B PEIICHUE pACCMAaTPUBAEMOM MTPOOIEMBI.

K xoniy oOyuenus B 11 kiacce mpeaMeTHBIE Pe3yJlbTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpakaTh CHOPMUPOBAHHOCTH Y 00YJAIONTUXCS YMCHHIA:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (GU3NKU B (HOPMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTHHBI MHpA, B Pa3BUTUH COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUW, B MPAKTUYECKOW NESATENBHOCTH JIIOAEH, LETOCTHOCTh U E€JUHCTBO
(u3HYECKO KapTUHBI MUDA;

YUYUTHIBATh TPAHUIBI TPUMEHEHUS W3YyYEHHBIX (U3UUECKUX MOJICTICH:
TOYEUHBIN AIEKTPUUECKUN 3apsl, JIyd CBETa, TOUCUHbI UCTOYHUK CBETA, sJICpHAs
MOJIeJIb aTOMa, HYKJIOHHAsi MOJEJIb aTOMHOTO sijipa MPU pPEUICHUU (PU3NUECKHUX
3azay;

pacno3HaBath (GU3UYECKHUE SBJICHUS (MPOLIECCHI) U OOBSICHITH UX HA OCHOBE
3aKOHOB AJIEKTPOJIMHAMUKU U KBAHTOBOM (DU3UKU: AJIEKTPUUECKasi MPOBOAUMOCTb,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEUCTBUSI TOKA, B3aHUMOJCHCTBHE
MarHuToOB, DJICKTPOMAarHuTHAas WHAYKIUS, JACHCTBME MAarHUTHOrO TIOJNS Ha
MPOBOJAHUK C TOKOM M JBIKYHIUMUCS 3apsii, DJIEKTPOMArHUTHBIE KoJieOaHUS U
BOJIHBI, MPSIMOJIMHEHHOE PAaCIpOCTpAaHEHUE CBETa, OTPAKECHHE, MPEIOMIICHUE,
uHTeppepeHus, audpakuus W MOOJSpU3alUs CBETa, JHUCIEPCUs CBETa,
dboTtoanekTpudeckuii 3pdexT (poTodrddhexT), CBeTOBOE AaBieHNE, BOSHUKHOBEHUE
JMHEWYaTOro CHEKTpa aTroma BOJIOPOJla, €CTECTBEHHAass U HMCKYCCTBEHHas

PAaAUOAKTUBHOCTD,
OIIKMCBhIBATb H3YYCHHLIC CBOMCTBaA BCIICCTBA (BHCKTpI/I‘-ICCKI/IC, MAarduMTHBIC,
OIITHYCCKHUC, QJICKTPUYICCKYIO IIPOBOAUMOCTD Pa3’InYHbIX CpCII) u

QJICKTPOMArduTHBIC ABJICHHA (HpOHCCCBI), HCIIOJIBb3YA (bI/I?)I/ILIGCKI/Ie BCIINYHUHBI:
3HGKTPH‘IGCKHI>’I 3apsa, Chjla TOKaA, J3JICKTPHUYCCKOC HAIIPSKCHHUC, 3JICKTPHUYCCKOC



COIIPOTHUBIIEHUE, PA3HOCTh MOTEHIIMAJIOB, JEKTPOABIIKYIIAs cuja, paboTa TOKa,
WHAYKIOUST MAarHUTHOTO TMoJjsi, cuia Awmrmepa, cuia JlopeHua, WHIYKTUBHOCTH
KATYIIKW, 3HEPIrusl 3JIEKTPUUYECKOrO0 M MArHUTHOrO IMOJIEH, MEpHOJ U 4YacToTa
KoneOaHuil B KoJjeOaTeIbHOM KOHTYpe, 3aps] U Ccuja ToKa B Ipolecce
FapMOHMYECKUX DJIEKTPOMATHUTHBIX KoJieOaHWH, (POKYCHOE pacCTOSIHUE U
ONTHUYECKAasl CHUJia JMH3bI, TPU OINMCAHUU MPABWIBHO TPAKTOBATh (HHU3HUECKUN
CMBICTT HCIOJNB3yEMbIX BEIWYMH, WX OOO3HAYEHHsS W €JAWHUIBI, YKa3bIBaTb
(GopMyibl, CBA3BIBAIOLIME JAHHYIO (PU3WYECKYI0 BEJIMYMHY C JAPYTUMHU
BEJIMYMHAMU;

ONMCHIBATh H3YYEHHBIE KBAHTOBBIC SBJICHUS M IPOLECCHL, HCIOJb3YsI
(U3HYECKUE BEIMYMUHBI: CKOPOCThb 3JEKTPOMArHUTHBIX BOJH, IJMHA BOJIHBI U
4acTOTa CBETA, SHEPIUs U UMIYJIbC (POTOHA, IEPUOJ NOJTypacnaia, SHEPTHsl CBI3U
aTOMHBIX S7€p, TpPH OINWCAHUU TPABUIBHO TPAKTOBaTh (U3UYECKUN CMBICTT
UCIIOJb3YEMBbIX BEJIMYMH, MX OOO3HAU€HUS M E€AWHMIIBI, yKa3bIBaThb (DOpPMYIIbI,
CBSA3BIBAIOLIME JAHHYIO (U3MYECKYI0 BEJIMYMHY C JPYTUMHU BEJIUYMHAMHU,
BBIYKCIIATH 3HAUCHUE (PU3NUECKON BETMUUHBI,

aHAJIM3UPOBATh (PU3NYECKHE IMPOILECCHl U SBICHUS, UCIOJIb3Ys (PU3NUYECKUE
3aKOHBI U NPUHLUIBL 3aKOH OMa, 3aKOHBI IIOCJIEIOBATEIBHOIO U NapajlIeIbBHOIO
COCIMHEHMS TIPOBOJHMKOB, 3aKOoH JDxoyms—JIeHna, 3aKOH 3JE€KTPOMarHUTHOU
VMHIYKIUY, 3aKOH IPSIMOJIMHEWHOTO PaCIpPOCTPAHEHUSI CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEIOMIICHHUS CBETa, ypaBHEeHWE ODWHINTEHHA s doTtodddekra,
3aKOH COXPAHEHHUSI DHEPruHu, 3aKOH COXPAHEHHUS MMITYJIbCA, 3aKOH COXpaHEHUs
IIEKTPUYECKOTr0 3apsAJia, 3aKOH COXPAHEHMS] MAacCOBOIO 4YMCIIA, IMOCTyJaThl bopa,
3aKOH paJMOaKTUBHOI'O paclaja, Mpu 3TOM pa3indaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA, €ro MaTeMaTH4YeCKOE BBIPAKEHHE U YCJIOBUS (TpaHUIbI, 00JIACTH)
PUMEHUMOCTH;

ONPEIENATh HAIIPABJIECHUE BEKTOPAa MHAYKIIMM MAarHUTHOTO MOJISl IPOBOJIHMKA
C TOKOM, cuiibl Ammnepa u cuisl JlopeHna;

CTPOUTh U OIMHCHIBATH H300paKEHUE, CO3[aBAEMO€ IUJIOCKHM 3€pKalioM,
TOHKOM JINH30M;

BBITIOJHATh JKCHEPUMEHTHI IO HCCICNOBAHUIO (PU3UYECKUX SIBICHUU U
IIPOLIECCOB € MCIIOJIb30BAHUEM IIPSMBIX UM KOCBEHHBIX HM3MEPEHUM: IPU 3TOM
dopMynupoBath mpoOieMy/3ajady M TUIOTE3Y Y4YeOHOro HKCIEPUMEHTA,
coOHUpaTh YCTaHOBKY W3 MPEIJIOKEHHOIO O0O0pYyIOBaHMS, MHPOBOAUTH OMBIT U
bopMyJIMpPOBATH BHIBO/IHI,

OCYIIECTBIISATh MPSMbIE U KOCBEHHbIE U3MEPEHUS (PU3UUECKUX BEIUYHH, IIPU
3TOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO M3MEPEHHsS W HUCHOJIb30BaTh H3BECTHBIC
METO/IbI OLICHKU NIOTPELTHOCTEN N3MEPEHHI;



UCCJIEIOBATh 3aBUCUMOCTH (U3MYECKUX BEJIIMYUH C HCIHOJIb30BaHUEM
NPSAMBIX HM3MEPEHUH: MPHU OSTOM KOHCTPYMPOBAaTh YCTAaHOBKY, (HUKCHpPOBATH
pe3yibTaThl MOJYYEHHON 3aBUCHMOCTH (DU3WYCCKUX BEIUYMH B BHUAC TAOJHIl H
rpaduKoB, JeNIaTh BBIBOJIBI IO PE3YJIbTaTaM UCCIICIOBAHHS,

coOJro/1aTh MpaBuiia 0€30MacHOr0 TPyJa MpU MPOBEJACHUU HMCCIEIOBAaHUMN B
pamMKax y4eOHOTO DSKCHEpHUMEHTa, Y4eOHO-HCCIENOBATENbCKOW W TPOEKTHOM
JEATETLHOCTH C HMCIOJIB30BAHMEM H3MEPUTEIBHBIX YCTPOWUCTB M JIAOOPATOPHOTO
000pyI0BaHUS;

pemarh pacu€THblE 3aJa4dl C SBHO 3aJlaHHOM (DU3MYECKON MOJIETbIo,
UCIOJIb3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIUIIBI, HA OCHOBE aHaM3a YCIOBUS 3a/1a4u
BEIOMPATh (DU3UIECKYIO MOJCIHb, BBIACIATh (PU3MUECKHE BEIMYMHBI M (POPMYIIHI,
HEOOXOaMMBIC NI €€ PEIICHHs], TPOBOIUTh PACUYEThI M OIEHWBATH PEATLHOCTH
TIOJTYYCHHOTO 3HAYCHUS (PU3HUCCKON BETMYUHBI,

peniaTh KaueCTBEHHbIE 3aa4l: BHICTPAUBATh JIOTHYECKH HETIPOTHUBOPEUUBYIO
IEMOYKY PACCYXJICHUN C OMOpOM Ha M3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuzuYecKue SIBJICHNUS,

WCIIOJIb30BaTh  MPU  PEIICHWH  y4eOHbIX  3aJad  COBPEMCHHBIE
WH(POPMAITMOHHBIE TEXHOJIOTHH JIJIS TIOUCKA, CTPYKTYPUPOBAHUS, HHTCPIIPETAIINH
U TIPE/ICTaBIICHUs] YIYCOHOUW U HAyYHO-MOMYJSPHON MHGOpMAIIMH, TOTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHYECKU aHAITM3UPOBATH IMOTyIaeMyI0 HH()OPMAIIHIO;

OOBSCHATH TMPHUHIMIBI JECHCTBUSA MAaIIWH, NPHOOPOB M TEXHUYCCKUX
YCTPOMCTB, pa3jndaTh yCIOBHS MX 0€30MacHOTO HCIIOIL30BAHMS B IMIOBCEIHEBHON
KU3HU;

IPUBOIUTH TIPUMEPHI BKJIaJIa POCCUUCKUX U 3apYOSKHBIX YIEHBIX-(DH3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IPOIECCOB OKPYKAIOIIETO MHpA, B Pa3BHUTHE
TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3HKE B IMOBCEIHEBHOW >KU3HU
JUTst o0ecrieyeHus: 0€30MacHOCTH MpU OOpAIlEHUH ¢ MPUOOpPaMU U TEXHUYECKUMU
YCTPONCTBAMH, JIJISI COXPAHECHUSI 3JOPOBbS M COOJIOICHNUS HOPM SKOJOTHYECKOTO
MTOBEJACHUS B OKPYXKAIOLIEH CpeE;

paboTath B TpYIIe C BHINOJHCHHEM Pa3IMYHBIX COIHAIBHBIX POJICH,
IUTAHUPOBAaTh PabOTy TPYNIBL, PAMMOHAIBHO paclpenesaTh OOS3aHHOCTH U
TUTAHUPOBATH JIEATEIHPHOCTh B HECTAHJAPTHBIX CHUTYAIHsIX, aJeKBaTHO OIICHHWBATH
BKJIJT K&KJOTO M3 YIaCTHUKOB TPYIIIIHI B PEIICHUE paCCMaTPUBAEMOM TTPOOIICMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmnuecTBo yacoB DJIeKTPOHHBIE
HanmMeHoBaHMe pa3/ieioB U TeM uudpoBbIe
Ne i/m P Kontpoabusl | IIpakTHyecku (upp )
NMporpamMMbl Bcero o0pa3oBaTejibHbIE
e padoThbl e padoThbl
pecypcsl
Paznen 1. DU3UKA U METO/JIbIl HAYUYHOI'O ITIO3HAHUSA
1.1 ®du3uKa 1 METOAbl HAYYHOT'O TTO3HAHUS 2 bubmorexa [IOK
’ g i https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Paznen 2. MEXAHUKA
bubnuorexa [JOK
21 Kuemaruka > https://m.edsoo.ru/7f41bf72
bubnuorexa [JOK
2.2
Jlusamuia 7 https://m.edsoo.ru/7f41bf72
bubmnorexa [JOK
2. 1 1
3 3aKOHbBI COXPAHEHHUSI B MEXAHUKE 6 hitos://m.edsoo.rw/ 74 1bf72
Hroro no pazneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETHYECKOM 9 1 bubnmnoreka [JOK
' TEOPUH https://m.edsoo.ru/7f41b£72
bubnuorexa [JOK
32 OcHoBb! TepMOZHHAMHKH 10 ! https://m.edsoo.ru/7f41bf72
13 ArperatHble COCTOSIHUS BELIECTBA. 5 bubnuoreka [IOK
' Ma3oBbIE MEPEXOIBI https://m.edsoo.ru/7f41bf72



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

Hroro no pazneny 24
Pasznen 4. DJIEKTPOIUHAMMUKA
bubnnoreka [JOK

4.1 DIICKTPOCTATHIA 10 https://m.edsoo.ru/7f41bf72
49 [TocTostHHBIM 3neKTpUYecKuid TOK. TOKHU B 12 bubmmoreka [JOK

' pa3MHUYHBIX Cpenax https://m.edsoo.ru/7f41bf72

Hroro no pazneny 22

PeszepBHoe Bpems 2

OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

11 KIIACC

KosmyecTBo yacoB DJIeKTPOHHbBIE
HanmeHnoBaHme pa3/ie/ioB U TeM uudposbie
Ne i/ P KonTtpoibH IIpakTHyeck (mupp )
NPorpamMmsl Bcero o0pa3oBaTte/ibHbIE
ble paboThI ue padboTbl
pecypchl
Paszpnen 1. JIEKTPOIUHAMMUKA
11 MarnuTHO€ 1moje. DIeKTPOMarHuTHas 1 1 3 bubnmnoreka [JOK
' UHIYKIMS https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbI
)1 MexaHu4ecKue 1 3MeKTPOMArHUTHBIE 9 1 bubnmoreka [JOK
' KoJieOaHus https://m.edsoo.ru/7f41¢97¢c
MexaHudecKkue 1 3IeKTPOMArHUTHBIE bubmmoreka [JOK
2.2 5 1
BOJIHBI https://m.edsoo.ru/7f41c97¢c
bubnuoreka [JOK
23 Onrika 10 3 https://m.edsoo.ru/7f41¢97¢
Hroro no pazneny 24
Pa3nen 3. OCHOBBI CIHHEITMAJIBHOM TEOPUY OTHOCUTEJBHOCTH
31 OCHOBBI CIELIMATIBHON TEOpUU 4 | bubmmoteka [IOK
' OTHOCUTEJIBHOCTH https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 4
Pasznen 4. KBAHTOBASA ®U3UKA
. bubmmoreka [JOK
4.1 DNeMEeHTbI KBAHTOBOW ONTHUKU 6 hitps://m.cdsoo.rw/7f41c97c



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

4.2 C 4
TPOCHHE atoma https://m.edsoo.ru/7f41c97¢
bubmuorexa [JOK
4.3 A 5
TOMHOC A7PO https://m.edsoo.ru/7f41c¢97c¢
Hroro no pazneny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DJIeMEeHTHI aCTPOHOMUU U aCTPODU3UKU 7 bubmmorexa [JOK
https://m.edsoo.ru/7f41c97¢c

Wroro no pasaeny 7
Paznen 6. OGOBILIAIOIIEE IOBTOPEHUE

6.1 Oo6o0m1aromee MOBTOPEHNE 4 ngg;ifg;groug 41c97c
Hroro no pazneny 4
PeszepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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




IHOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
KosanyecTBo yacos DJIeKTPOHHbIE
Jlara
Ne KoHnTpoJb uugposbie
Tema ypoka IlpakTHuec | HM3y4YeH
/o Bcero HbBIE 06pa30BaTeJ1bele
KHe padoTbl | HA
padoTbI pecypchl
| ®usuka — Hayka o npupoje. Hayuneie | bubnmnorexka [JOK
METOBI ITIO3HAHUS OKPYIKAIOIIETO MUPa https://m.edsoo.ru/ff0c32¢2
Poab u mecTo pusuku B hopMupoBaHUH
2 COBPEMEHHOMN HAyYHOU KapTUHBI MUPA, B 1 bubmorexa HOK
P . i P Up ’ https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JEATEIbHOCTH JIIOICH
Mexanunyeckoe aBuxeHue. OTHOCUTEIbHOCTh
3 MEXaHUYECKOro ABuxkeHus. [lepemenenue 1 bubmorexa [IOK
A - epeMent ’ https://m.edso0.ru/ff0c3508
CKOPOCTb, YCKOPEHUE
4 PaBHOMEpHOE MPAMOJIMHEITHOE ABUKEHHUE 1 bubmorexa HOK
P P g https://m.edso0.1u/ff0c3620
5 PaBHOyCKOpeHHOE NpsIMOJIMHEWHOE 1 bubmmoreka [JOK
JIBYDKEHUE https://m.edsoo.ru/ff0c372¢e
6 CBoOoHOE majieHune. Y CKOpeHue | bubnmnoreka [JOK
CBOOOHOTO Ta/ICHHS https://m.edsoo.ru/ff0c39¢cc
7 KpuBonuneiinoe nBmxenue. /Iprxenue | bubnuoreka [JOK
MaTepUaIbHON TOYKHU 110 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
[Tpuniun oTHocuTenbHOCTH [ anues.
8 Nueprmanbuplie cucteMbl oTcueTa. [1epBriil 1 Bubmorexa IIOK
P - Hep https://m.edsoo.ru/ff0c3bed
3akoH HproToHa
9 Macca tena. Cuna. [IpuHuun cynepnosuuuu 1 bubmmoreka [JOK

cuii. Bropoi 3akon HetotoHa st

https://m.edsoo.ru/ff0c3bed



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

MaTepHaIbHON TOUKH

10 Tpernii 3akoH HproTOHA 17151 MaTepUaIbHBIX bubmmoreka [JOK
TOYEK https://m.edsoo.ru/ff0c3be8
1 3aKOH BCeMUpHOTo TAroreHus. Cuna bu6mmotreka [IOK
TsixecTH. [lepBast kocMudecKkasi CKOpOCThb https://m.edsoo.ru/ff0c3d00
bubnnoreka [JOK
12 Cuna ynpyroctu. 3akoH ['yka. Bec tena
yrpyr Y https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koaddbunuent tpennsa. Cuia
13 comn OTII)/IBJ'IGHI/IH 1} (11)/1(1),I[BI/I)KCHI/II/II) Tena B bubmmorexa LOK
P P https://m.edsoo.ru/ff0c3{76
AKUJKOCTHU WM raze
[TocTymarenbHOE 1 BpalaTeibHOE JBUKEHUE
14 a0COFOTHO TBEPIOTO TeNla. MOMEHT CHITBI. bubnmoreka [JOK
[iteuo cumpl. YcinoBusi paBHOBECUS TBEPAOTO https://m.edsoo.ru/ff0c41a6
Tena
NMmynbsc MaTepuaibHOM TOUYKHU, CUCTEMBI
15 MaTepUaIbHBIX TOYEK. MIMIynbC cuiibl. 3aKOH bubnuoreka [IOK
COXpAaHEHUs UMITYJIbCa. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JBUYKEHUE
PaGora u momHOCTh critbl. Kunetnueckas
16 9HEprusi MarepuaibHOR Touku. Teopema 00 bubamorexa LHOK
p P o p https://m.edsoo.ru/ff0c4502
W3MEHEHUN KMHETUYECKOW SHEPTHH
[TorenuunansHas sHeprus. [loTeHunanpHas
17 SHEPTHUsI yIpyro AeGpopMUPOBAHHOMN bubnmnorexka [JOK
npykuHbl. lloTeHmanbHas 3Heprus tena https://m.edsoo.ru/ff0c461a
BOJIM3U OBEPXHOCTH 3eMIIU
[ToTeHuumanbHble U HETOTEHUUAIBHBIE CHUIIBI.
bubnnorexa [JOK
18 CBs13b pabOTHI HEMOTCHITUAIBHBIX CHII C

H3MEHEHHEM MEeXaHUYeCKOM OHCPI'UH

https://m.edsoo.ru/ff0c478c



https://m.edsoo.ru/ff0c3be8
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CUCTEMBI TeJl. 3aKOH COXPAaHEHUs
MEXaHUYECKOM JHEPTrUn

19

Jlaboparopnas padota «lccnenqoBanue cBsizu
paboThI CUIIBI C U3MEHEHHEM MEXaHUYeCKON
SHEPrUM Tejla Ha IPUMEPE PACTKEHUS
PE3UHOBOTO KIyTa»

20

KonTponbnas pabota no teme «KnnemaTtuka.
JuHamuka. 3aKOHbI COXPAHEHHUS B
MEXaHHUKE»

bubnuorexa [JOK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE TOJIOKEHUSI MOJIEKYISIPHO-
KHHETHYECKOW TeopuH. bpoyHOBCKOE
nsuxenue. uddysus

bubnnoreka [JOK
https://m.edsoo.ru/ff0c4dc2

22

XapakTep JIBHKCHUS U B3aUMOCHCTBUS
YyacTHIl BeniecTBa. Moienu CTpOSHHsI Ta30B,
KUJIKOCTEH U TBEPBIX TEI

23

Macca monekyn. KonnuecTBo BemiecTsa.
[TocTostnuas ABoraapo

24

TennoBoe paBHOBecue. Temneparypa u eé
n3mepenue. [lkana temneparyp Llenscus

25

WUneanpuerii raz B MKT. OcHOBHOE
ypaBHeHue MKT

bubnnorexa [JOK
https://m.edsoo.ru/ff0c4fde

26

AOcomoTHas TeMIIepaTypa Kak Mepa cpenHei
KHHETHYECKOM OHEPIUU ABHUKCHUSA MOJICKYII.
VYpaBHenne MeHneneesa-Kianelipona

bubnuoreka [JOK
https://m.edsoo.ru/ff0c511e

27

3akoH /lambToHa. ["'a30BbIC 3aKOHBI

28

Jlaboparopnas pabota «VccnenoBanue
3aBHCHUMOCTH MEXKIY MapameTpamMmu
COCTOSIHUS pa3peKEHHOT0 Ta3ay



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

N3onporieccel B u€ambHOM ra3e u ux

bubmuorexa [JOK

29
rpaduyecKoe mpeacTaBlIeHUE https://m.edsoo.ru/ff0c570e
BuyTpeHHss sHEeprus TepMOJUHAMUYECKON
30 CHUCTEMBI M CIOCOOBI €€ N3MEHECHHUSL. bubnuorexa [JOK
KonunuecTtBo Temnorel u padbota. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPTHs OJJHOATOMHOIO UJI€aJIbHOTO Ta3a
31 Bupael Terionepenaun bubmorexa [JOK
A e https://m.edsoo.ru/ff0c5c36
VY nenpHas TEMI0EMKOCTH BEIIECTBA.
32 KosuecTBO TENMIOTHI pH TEILIONEpEIade bubmorexa [JOK
. p peate. https://m.edsoo.ru/ff0c5¢36
AnuabaTtHbIN Tporiecc
1 [lepBblii 3aKOH TEPMOAMHAMUKH U €T0 bubmmoreka [JOK
MPUMEHEHUE K U30IPOIIECCaM https://m.edsoo.ru/ff0cSefc
34 HeoOpatumocTs mpo1ieccoB B MPUPOIE. bubnmoreka [JOK
BTopoii 3ak0oH TepMOJUHAMUKHI https://m.edsoo.ru/ff0c6230
35 [Mpunuun aeiictus u KI1J{ Termooit bubnuoreka [JOK
MaIllMHBI https://m.edsoo.ru/ff0c600a
36 [uxn Kapno u ero KIIJI
37 DKOJOTHYECKHE MTPOOJIEMbI TeTLIOIHEPTeTUKH
n Oo6o06maromuii ypok «ModekysipHas bubnmnorexka [JOK
¢uznka. OCHOBBI TEPMOIMHAMUKID https://m.edsoo.ru/ff0c6938
KonTponbHas pabota no teme
39 «MonekynspHaas pusuka. OCHOBBI bubmorexa [JOK
YIp ’ https://m.edsoo.ru/ff0c6a50
TEPMOJANMHAMUKID)
40 [TapooOpa3zoBaHue 1 KOHJCHCAIIHSL. bubnmmoreka [JOK
Hcnapenue u kuneHue https://m.edsoo.ru/ff0c63b6
41 AOcoroTHas 1 OTHOCHTEIIbHAS BIIAXKHOCTD bubnuorexa [JOK

Bo3ayxa. HacelmenHsblil nap

https://m.edsoo.ru/ff0c64d8
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Teépnoe Teno. Kpucramnmueckue u
amop¢HbIe Terna. AHU30TPOIHS CBOWCTB

bubnnoreka [JOK

42
KpUCTAILIOB. JKHIKHE KPUCTAILIBI. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTepHaJIbI
43 [InaBnenue u kpucramum3anus. Y aenbHas bubnmnorexka [JOK
TeruioTa rianenus. Cyomumarus https://m.edsoo.ru/ff0c6708
bubnuorexa [JOK
44 VYpaBHeHME TEMI0BOro OagaHca
PABHCHHE TEIUIOBOT t https://m.edsoo.ru/ff0c6820
45 DnekTpuzaus Tei. DIEKTPUIECKUH 3apsi. bubnmnoreka [JOK
JIBa BHJ1a DIIEKTPUUECKUX 3aPsI0B https://m.edsoo.ru/ff0c6bcc
[IpoBOAHMKY, TUANEKTPUKU U
46 ncl)jn TIPOBOJTHUKHU 3aK(I:H COXpaHEHUS bubmorexa [IOK
YHpOBOA ) P https://m.edsoo.ru/ff0c6bec
ANEKTPUYECKOTO 3apsaa
47 B3aumopeiictBue 3apsanoB. 3akoH KyioHa. bubnnorexa [JOK
To4deuHbIi 2JIEKTPUUYECKUI 3apsi https://m.edsoo.ru/ff0c6ce4
Hanpsx€HHOCTB 3JIEKTPUUECKOTO MOJIS.
48 [TpuHIMIT Cyneprno3uIMy ANEKTPUIECKUX bubmorexa [IOK
P UH YHep B .. P https://m.edsoo.ru/ff0c6df2
nosiert. Jlunuu HanpsKEHHOCTH
49 Pabora cuit 2IeKTpOCTaTHYECKOTO MO, bubnmnorexka [JOK
[Torenmman. Pa3HOCTh MOTEHIIMATIOB https://m.edsoo.ru/ff0c6f00
[TpoBOAHUKY U TUANEKTPUKU B
50 3J1peKT OCTaTUYECKOM nonIe bubmmorexa [JOK
P ’ https://m.edso0.ru/ff0c7018
JusnexTpudeckasi IpOHUIIAEMOCTh
. bubnuorexa [JOK
51 C) .K
JICKTPOCMEKOCTE OHACHCATOP https://m.edsoo.ru/ffOc7 126
5 DNeKTPOEMKOCTD IIJIOCKOTO KOHAEHCATOpa. bubmmoreka [JOK
DHeprus 3apsyKEHHOTI0 KOHJIEHCATOpa https://m.edsoo.ru/ff0c72c0
53 Jlabopartopnas pabota "N3mepeHue
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AIEKTPOEMKOCTH KOHAEHcaTopa'

54

[IpuHIMT JEUCTBUS U IPUMEHEHHUE
KOHJICHCATOPOB, KOIMUPOBAJILHOTO arapara,
CTPYHHOI'O IPUHTEPA. DIIEKTPOCTATUUYECKAS
3amuTa. 3a3eMIICHHE DJICKTPOIIPHOOPOB

55

DEeKTPUUECKUN TOK, YCIOBUS €r0
cyuiectBoBanusl. [loctosHubIil Tok. Cuna
toka. Hanpsbxenue. CornpotuBieHue. 3aKoH
Oma 1t yyacTka 1enu

56

[TocnenoBarenbHOE, ApaLICIBHOE,
CMEIIIAaHHOE COCTMHCHHE TIPOBOIHUKOB.
Jlaboparopnas pabota «3yuenue
CMEIIIAHHOTO COSAMHCHHSI PE3UCTOPOBY

0.5

bubnuorexa [JOK
https://m.edsoo.ru/ff0c7410

57

PaboTa 1 MOIITHOCTH JIEKTPUUECKOTO TOKA.
3akoH Jlxoynsa-Jlenua

bubnnorexa [JOK
https://m.edsoo.ru/ff0c7838

58

3axon OMa U1 [TOJIHOM (3aMKHYTO1)

aeKTpudeckon nenu. Koporkoe 3amblkaHue.

Jlaboparopuas padora «M3mepenue 3JC
HCTOYHHKA TOKA ¥ €r0 BHYTPEHHETO
COIPOTHBIICHHSD»

0.5

bubnuoreka [JOK
https://m.edsoo.ru/ff0c7ae0

59

DNeKTpOHHAs! TPOBOJIUMOCTD TBEPIBIX
METaJUIOB. 3aBUCUMOCTb CONTPOTUBIICHUS
METaJUIOB OT TEMIEPATYPHI.
CBepXIpoBOJIUMOCTh

60

DnexTpuueckuil Tok B Bakyyme. CBolicTBa
AJEKTPOHHBIX ITyYKOB

61

[TonynipoBoAHUKH, UX COOCTBEHHAS U
MpuMecHas MpoBoAUMOCTb. CBoOMCTBA p—n-

bubnuorexa [JOK
https://m.edsoo.ru/ff0c84ae
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nepexoa. [1omynpoBoJHUKOBBIE TPHOOPEI

DNeKTpUYECKU TOK B pacTBOpax U

6 pacruiaBax 3JIeKTPOIUTOB. | bubnuorexa [JOK
DJIEKTPOJIUTUYECKAS] TUCCOIUALIHS. https://m.edsoo.ru/ff0c82ba
DNeKTpoIn3
DJIEKTPUYECKUI TOK B razax.

. . bubnmoreka [JOK
63 CaMoCTOSTEIIbHBINA 1 HECAMOCTOSTEIbHBIN 1
https://m.edsoo.ru/ff0c84ae
pazpsan. Monnus. [Inazma
DNeKTpUYECKHe MPUOOPHI U YCTPOMCTBA U MX
64 I aKTIqucxoe I IfMeHlejHHe yH I;.BI/IJ'Ia 1 buGmorera HOK
p p P https://m.edsoo.ru/ff0c86fc
TEXHUKH 0€301MacHOCTH
. bubnuorexa [JOK

65 O6006maromuil ypok « IeKTpoIuHAMUKA 1 hitps://m.edsoo.ru/fl0c88be
KoHntpoisbHas pabota mo teme
«Qnexkrpocraruka. [locrosHHbII

66 ANEKTpUYECKU TOK. TOKHU B pa3IM4HbIX 1 bubnmoreka [JOK
cpenax» /Becepoccuiickas nmpoBepoyHas https://m.edsoo.ru/ff0c8a8a
paboTa mpu IpOoBEACHUH HA OYMaKHOM
HOCHTEIIC

67 PesepsHrlit ypok. KontponbHas pabota mo | bubnmoreka [JOK
Teme "DIeKTpoJuHaMHuKa" https://m.edsoo.ru/ff0c8c56

68 PezepBHblil ypok. O6o0maronuii ypok mno | bu6mmoteka [IOK
temam 10 kiacca https://m.edsoo.ru/ff0c8f6¢

OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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11 KIIACC

KosnuecTBo yacoB 1 DJIeKTPOHHbIE
ara
Ne T KouTpoas uudposbie
€Ma ypoka HpaKanec H3y4YeH
/o Bcero HbBIE 06pa30BaTeJIbele
KHe padorpl | HUA
padoTbI peCcypcehI

[TocTostHHBIE MATHUTHI M KX

| B3auMoieiicTBue. MaruuTtHoe noiie. Bektop | bubnmnoreka [JOK
MarHUTHOW UHAYKUHUH. JINHUM MarHUTHOU https://m.edsoo.ru/ff0c9778
WHIYKIIUW
MarnuTHoO€ 1moJjie TPOBOTHUKA C TOKOM. Bu6 10K

. nonMoTeka
2 OmneiT Opcrena. Bzaumopeiicrsue 1
https://m.edsoo.ru/ff0c98fe

MIPOBOJIHUKOB C TOKOM

3 JlaboparopHas pabota «/3yueHue | 1 bubnuoreka [JOK
MAar"HuTHOTO IIOJIA KaTYIIKHA C TOKOM» https://m.edsoo.ru/ff0c98fe
JelicTBe MarHUTHOTO TOJISI HA IPOBOJHUK C

4 tokoMm. Cuna Amnepa. Jlabopatopnas pabota | 1 bubnuorexa [JOK
«HcciaenoBanue IeNCTBUS IOCTOSHHOTO https://m.edsoo.ru/ff0c9ac0
MarHuTa Ha paMKy ¢ TOKOM»
JelicTBUe MarHUTHOTO MOJISI HA BuG 110K

nonamorexa
5 JBHKYILYIOCS 3apsKEHHY0 yacTuly. Cuna 1 httos://m.ed jr———
ps://m.edsoo.ru/ff0c

Jlopenma. Pa6ota cuitel Jlopenia
DnekTpoMarauTHas HHAYKIus. [loTok

6 BEKTOpa MarHUTHON uHayKuu. J(C |
WHIYKIIAW. 3aKOH JIEKTPOMarHuTHOM
uHaykuuu Papanes

. JlabopaTtopHas pabora «lcciaenoBanue | 1 bubanoreka [JOK

SABJICHUSA BHGKTpOMaFHHTHOﬁ HHAYKOUN»

https://m.edsoo.ru/ff0cal50
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NHAyKTUBHOCTB. SIBI€HNE CAMOUHAYKIIHH.
O/C camouHIyKIIMU. DHEPrusi MAarHUTHOTO
MOJISI KATYIIKH C TOKOM. DJIEKTPOMarHuTHOE
oJie

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

TexHu4eckue ycTpoiuCcTBa U X NPUMEHEHUE:
IIOCTOSIHHBIE MAarHUTBI, 3JIEKTPOMArHUTHI,
AJIEKTPOJIBUIaTENb, YCKOPUTEIN
3JIEMEHTApHBIX YaCTHLl, UHAYKIIMOHHAs II€Yb

10

O6o6mmarmuii ypok «MarauTHoe moJe.
SHGKTpOMaFHI/ITHaH HHIAYKOUSI

bubmuoreka [JOK
https://m.edsoo.ru/ff0cab82

11

Kontponbnas padota no reme «MarHutHoe
noJie. DJIEeKTPOMarHuTHAsT MHAYKLHS»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cad58

12

CBoOOIHBIE MEXaHUUECKHE KOIeOaHusl.
["apmonnueckue konebaHusi. Y paBHEeHUE
rapMoHH4ecKkux kKosuebanuii. [IpeBpaienue
SHEPTrUu

bu6mmoreka [IOK
https://m.edsoo.ru/ff0caf06

13

JlabopaTtopHas pabora «lcciaenoBanue
3aBUCHMOCTH TIEPHOJIa MAJIBIX KOJICOaHMI
T'py3a Ha HUTH OT AJIMHBI HUTU U MAaCChbIL
rpy3a»

14

Koneb6arensnblit koHTYp. CBOOOAHBIE
3IIEKTPOMArHUTHBIE KOJIEOaHHS B U/I€ATBHOM
K0JIeOaTeIbHOM KOHTYpE. AHAJIOTHS MEXY
MEXaHUYECKUMHU U 3JIEKTPOMArHUTHBIMU
KOJIeOaHUSIMU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cb820

15

®opmyna Tomcona. 3aKOH COXpaHEHUS
SHEPrUU B HJIeaTbHOM KOJIeOaTeIbHOM
KOHTYpE

bu6mmoreka [{OK
https://m.edsoo.ru/ff0cb9c4
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[IpencraBieHue o 3aTyxaronux KojaeOaHuUsgX.
BrIHyXIeHHBIE MEXaHHYECKHE KOJICOaHMUS.

bu6mmoreka [IOK

16 Pe3onanc. BeinyxaeHHbIe https://m.edsoo.ru/ff0cbb86
AIEKTPOMArHUTHbIE KojeOaHus
[lepemennsblit Tok. CUHyCOUJAIbHBIN
17 IIEPEMEHHBIN TOK. MOITHOCTH IEPEMEHHOTO bu6nuoreka [IOK
TOKa. AMIUTUTYTHOE U JCHCTBYIOIIEE https://m.edsoo.ru/ff0cbd34
3HAUYEHHE CUJIbI TOKA U HANPSIKEHUS
18 Tpauchopmarop. [IpousBoacTBo, iepeaada u
noTpeOIIeHUE ANEKTPUIECKON YHEPTUU
VYeTpoiicTBO U IPAKTUUECKOE IPUMEHEHHE
19 3JIEKTPUYECKOT0 3BOHKA, F'€éHepaTopa bubmmorexa [TOK
. https://m.edsoo.ru/ff0cc324
NIEPEMEHHOT0 TOKA, JINHUM 3JIeKTponepesad
DKOJIOTMYECKUE PUCKHU ITPU MPOU3BOJICTBE
20 31eKkTpo3Hepruu. Kynbrypa ucnosib3oBaHus
3JIEKTPO3HEPIUU B TOBCEAHEBHOM )KU3HU
MexaHuueckre BOJIHBI, YCIOBUS
)1 pacnpoctpanenus. [lepuon. Ckopocthb bubanorexa [IOK
pacupoCTpaHEHHUs U JJIMHA BOJHBL. https://m.edsoo.ru/ff0ccas4
[lonepeunble U TPOJOJIbHBIE BOJIHbI
2 3Byk. CkopoCTh 3ByKa. [ pOMKOCTH 3BYyKa. bubanorexa [IOK
Beoicora Tona. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
3 DNIeKTpOMarHUTHBIE BOJIHBI, UX CBOMCTBA U bubnmnoreka [JOK
ckopocTsb. [IIkana 351eKTpOMarHUTHEIX BOJIH https://m.edsoo.ru/ff0ccfe
24 [IpuHUMIIBI paUOCBA3HU U TEJIEBUICHUS.
PazBurtue cpencts cBsa3u. Pagnonokanus
25 KoHntponbhas padora «KoaebaHus 1 BOJHBI bubmorexa HOK

https://m.edsoo.ru/ff0cc618
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[IpssMOnMHENHOE paclIpOCTPaHEHHE CBETA B

26 OTHOPOIHOM cpene. ToueyHblii HCTOYHUK bubmorexa LHOK
P pese. https://m.edsoo.ru/ff0cd350
ceera. JIyu cBera
OtpakeHue cBeta. 3aKOHbI OTPAKEHUS
27 cgeta. [locTpoenne n3o06pakeHuil B IOCKOM bubmmorexa [IOK
) P P https://m.edsoo.ru/ff0cd4e0
3epKkaje
[Tpenomnenue cera. [lonHoe BHyTpeHHEe
28 oTpaxxeHue. [IpenenpHblid yrod MoJHoro bubmmorexa [TOK
p - P T https://m.edsoo.ru/ff0cd7{6
BHYTPEHHETO OTPaKEHUS
29 JlaboparopHas pabota «/3mepenue bubnuoreka [JOK
MOKa3aTels MPEIOMIICHUS CTEKIIa» https://m.edsoo.ru/ff0cd67a
JIunzel. [locTpoeHune n300pakeHUi B JIMH3E.
30 dopmyiia TOHKOH JIMH3bL. Y BEJIMYECHUE bubmmorexa [TOK
PMY ' https://m.edsoo.ru/ff0cddle
JIUH3BI
31 JlabopaTtopHas padorta «/cciaenoBanue
CBOMCTB M300paKEHUH B JIMH32X)
Hucnepcus cBeta. Cl0XHBIN cocTaB 6€10ro
32 cera. L[Ber. JlabopaTopHas pabota
«Habnronenue qucnepcuu cBeTay
1 Wntepdepenmms ceera. Audpakius cera. bubnuorexa [JOK
Hudpakuronnas pemérka https://m.edsoo.ru/ff0ced22
34 [TonepedHOCTH CBETOBBIX BOJIH. bu6nuoreka [IOK
[Tonspuszanusa ceera https://m.edsoo.ru/ff0cf02e
35 OnTuueckue MpuOOpPHI U yCTPOICTBA U
YCJIOBHS MX 0€3011acCHOT0 MTPUMEHEHUS
['paHuIIbl IPUMEHUMOCTH KJIACCUYECKOM
36 Mexaduku. IlocTyaaTel crieiuanbHONi TEOPUU Bubmorexa TOK
) 4 P https://m.edsoo.ru/ff0cf862

OTHOCHUTCIIBHOCTHU
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OTHOCHUTEIBHOCTh OOIHOBPCMCHHOCTH.

bubmuoreka [JOK

37
3aMme/yIeHHe BPEMEHH U COKPALLEHUE JITTUHBI https://m.edsoo.ru/ff0cfa42
DHeprus U UMIYJIbC PEIITUBUCTCKOM
38 yacTuilbl. CBS3b MAaCChl C SHEPTUEH U bubmorexa HOK
HPl- P https://m.edsoo.ru/ff0cfc68
HUMITYJIbCOM. DHEPTHUS MOKOS
39 Kontponbnas padota «Ontuka. OCHOBBI bubnuorexa [JOK
CIIEAATBHON TEOPUU OTHOCUTEIBHOCTH» https://m.edsoo.ru/ff0cf610
40 ®otonbl. Gopmyna [Mnanka. Dueprus u bubnmnorexa [JOK
UMIyJIsC GOTOHA https://m.edsoo.ru/ff0cfel6
41 OTtkpeiTHE U HccaenoBanue Gotodddekra. bubnnoreka [JOK
Omnpitet A. I'. CtoneroBa https://m.edsoo.ru/ff0cffc4
3akonbl porodddekra. YpaBHEeHUE
42 3]71HIHT€§H& nq:l(b@oma@;ema «Kpacnas bubnmorexa LIOK
s FEP https://m.edsoo.ru/ff0d015e
rpanuma» Gorosdpdexra
43 Hasnenue ceeta. Onbithl [1. H. JleGenena. bubnuoreka [JOK
XUMHAYECKOE IEUCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHu4ecKkue yCTpouCcTBa U IPAKTUYECKOE
44 npuMeHeHne: POTOIIEMEHT, (POTOAATUHK,
COJTHEYHAst OaTapes, CBETOIUOT
45 Pemenue 3agaq mo teme «JIEMEHTBI bubmuoreka [JOK
KBAaHTOBOW OITHKW» https://m.edsoo.ru/ff0d0302
Monens atoma Tomcona. OTBITEL
46 Pesepdopna o paccessHUIO 0-4acTh bubmorexa HOK
PPOPA P t https://m.edsoo.ru/ff0d091a
[TnanerapHast Moenb aToMa
bubmuoreka [JOK
47 ITocrynatel bopa
Y P https://m.edsoo.ru/ff0dOafa
43 Wznyuyenue u normuouieHue GOTOHOB MPH bu6mmoreka [IOK

IIEpEeX0/ie aTOMa C OJTHOTO YPOBHS SHEPIUU

https://m.edsoo.ru/ff0dOafa
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Ha Apyrou. Bunel ciektpos

49

BoHoBrle cBolicTBa yacTuil. BoJHEI e
Bbpoiina. KoprnyckynsipHO-BOJIHOBOI
nyann3M. CIIOHTaHHOE U BBIHYK/IEHHOE
W3JIyYEHHE

bubmuoreka [JOK
https://m.edsoo.ru/ff0d0cal

50

OTtkpbITHE pagOaKTUBHOCTH. OTBITHI
Pesepdopna o onpenenenuto cocraBa
PaZOaKTUBHOTO U3Ty4YCHHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

51

CsoiicTBa anbda-, 6era-, raMmma-u3TydeHHUs.
BimstHue pagnoakTUBHOCTH Ha KUBBIE
OpraHU3MBbI

52

OTKpbITHE NPOTOHA U HEUTPOHA. 130TOMBI.
Anbda-pacnaa. DIeKTPOHHBIN U
NO3UTPOHHBIN OeTa-pacnaz. ["amma-
U3ITy4YeHUE

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

53

DHeprusi CBA3U HYKJIOHOB B sijipe. SepHbie
peakiuu. SAnepusiii peaktop. [Ipodiemsr,
MEPCIEKTUBBI, SKOJIOTHYECKUE ACTIEKThI
AJIEPHOUN SHEPreTUKU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1356

54

OnemeHTapHble YacTUllbl. OTKpbITHE
o3UTpoHa. MeTOIbI HAOJIIOICHUS U
perucTpanuu 31eMEHTApHbIX YaCTHII.
Kpyrasiii cron «PyHaameHTanbHbIe
B3auMoJieiicTBus. EnuHCcTBO usnueckoit
KapTUHBI MUPa»

bu6mmoreka [{OK
https://m.edsoo.ru/ff0d0e38

55

Otansel pa3BuTHs actpoHomuu. [IpuknagHoe
1 MUPOBO33PEHUYECKOE 3HAUCHUE
actpoHoMuu. Bun 3BE31HOTO HEoa.
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Co3zBesnusi, spKue 3BE3/blI, IUTAHETHI, UX
puanMoe aBmxenne. CotTHeyHasi CUCTEMA

56

Comnure. ConaevyHast akTUBHOCTE. MCTOUHUK
sHeprun CoJiHIIA U 3BE3]T

57

3BE3/1bI, KX OCHOBHBIC XapPaKTEPUCTUKH.
3BE311bI I1aBHOM ITOCIEI0BATEIbHOCTH.
Buytpennee crpoenue 38E31. CoBpeMeHHbIE
MPEJICTABJICHUS O IIPOUCXOXKICHUH
spomronri CojHIa U 3BE3]

58

Muneunsiii [lyTe — Hama ["anakTuka.
[Tonoxenue u auxenue ConHia B
lNanaktuke. ['anaktuku. YE€pHbIe IBIPHI B
Apax rajlakTUK

59

Bcenennas. Paz6eranue ranaktuk. Teopus
Bonpmoro B3peiBa. PennkroBoe n3nyyeHue.
MeraranakTuka

60

Hepemennsie mpo0ieMbl aCTPOHOMUHT

61

KonTponpHas padoTta «eMeHTHI
ACTPOHOMHH U ACTPOPHUIUKN

62

O6o06maromuit ypok. Ponb ¢pusuku u
ACTPOHOMHUHU B YKOHOMHUYECKOM,
TEXHOJOTMYECKOM, COIMAILHON M DTHYECKOM
cdepax AeaTeTbHOCTH YeIIOBEKa

63

O606maromuit ypok. Pons u Mmecto pusuku
U aCTPOHOMHUH B COBPEMEHHOIN Hay4yHOU
KapTHUHE MUpa

64

O06o6maromuii ypok. Pons dpusndeckoit
TeOpuH B (HOPMHUPOBAHHH TIPEICTABICHHUIT O




(duznyecKoil KapTuHe MUpa

O6o6maromuii ypok. Mecto pusnueckoit
KapTUHBI MUPa B O0ILEM Py COBPEMEHHBIX

65 €CTECTBEHHO-HAYUYHBIX MPE/ICTaBIECHUN O !
pupoie
66 PesepBHbIil ypok. MaruutHoe noie. 1
OJeKTpOMarHUTHas MHIYKLUS
67 PesepsHblil ypok. Ontuka. OCHOBBI |
CHeLHAIbHON TEOPUH OTHOCUTEIBHOCTH
68 Pesepnsrii ypok. KBantoBas ¢usnka. | bu6nunoreka [IOK
DJeMeHTHl aCTPOHOMHUU M aCTPOPHU3UKU https://m.edsoo.ru/ff0d1784
OBUIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 68
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI UIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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