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1. MMOSACHUTEJIBHAS 3AITMCKA

[Iporpamma mo ¢usuke 06a30BOro ypoBHS Ha YpOBHE CpeaHero ooOmiero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE IOJIOXKEHMH M TpeOOBaHMI K pe3yabTaTaM OCBOEHHUS OCHOBHOM
oOpazoBarensHOU Iporpammel, ipeactaBiieHHbIX B DI'OC COO, a Taxxke ¢ yuétom denepanbHoit
paboueii mporpaMMbl BOCIIMTaHUS M KOHLIETILIMY MTpernofaBaHus yueOHoro npeamera «Pusnka» B
oOpa3oBaTenbHBIX opraHuzanusx Poccuiickoil @exnepanuu, peanu3yloIUX OCHOBHBIE
00pazoBaTebHbIC IPOrPAMMBI.

Conep:xaHue nporpamMmbl 10 (U3MKE HANpaBieHO Ha (OPMHPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOydaroumxcs 10—11 kmaccoB npu o0ydenun ux usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIEATEIbHOCTHOr 0 noaxoa. [Iporpamma rno gpusuke COOTBETCTBYET
tpeboBanusiM ®PI'OC COO Kk MmiIaHUPYeMbIM JHYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM
pesyibTaTaM OOYy4YeHHs, a TaKKEe YUYUTHIBAET HEOOXOAUMOCTh pEaTM3alMM MEXIPEIMETHBIX
CBsi3el (PM3UKM C €CTECTBEHHO-HAYYHBIMHM YUEOHBIMHM IpeaMeTaMu. B Hel ompenenstorcs
OCHOBHbIE IIeJIM M3y4eHUs (PU3MKU Ha YpOBHE CpEIHEro ooOuiero oOpa3oBaHus, MJIAHUPYEMbIE
pe3yIbTaThl OCBOCHUS Kypca (PU3HUKH: IMYHOCTHBIE, METAIIPEIMETHEIE, TIPEeAMETHBIC (Ha 0a30BOM
YpPOBHE).

[Iporpamma no ¢pusmuke BKIOYaET:

® I[UIAHUpPYEMBbIE PE3yNIbTaThl OCBOECHUS Kypca (pu3uKHM Ha 6a30BOM ypOBHE, B TOM YHCIIE

IIPEMETHBIE PE3YNIbTaThl 10 T01aM 00yUYEHHUS;

e cojepxkanue yuebHoro npeamera «dusukay mo rogam oOydeHHs.

dusmka Kak Hayka 0 Haubosiee O0IMX 3aKOHAX MPUPO/IbI, BHICTYIAs B KAUECTBE yU€OHOro
IpeaMeTa B LIKOJIe, BHOCUT CYIIECTBEHHbIN BKJIJ] B CUCTEMY 3HAaHMM 00 OKpY)KaloIlleM MHpE.
HIkonpHBIH Kypc (U3MKM — CHUCTEMOOOPA3YIOIIMHA JJIsi €CTECTBEHHO-HAy4YHBIX YUEOHBIX
MIPEeIMETOB, MOCKOJIbKY (pU3MUecKHe 3aKOHBI JI€KaT B OCHOBE MPOLIECCOB U SIBJICHUM, U3y4aeMbIX
XUMUeH, ouonoruei, ¢uznyeckoit reorpadueil nu actpoHomuel. Vcnonbp3oBaHHE M aKTHBHOE
IIpUMEHEHHE (PU3MUECKUX 3HAHUH ONpeienseT XapakTep U pa3BUTHE Pa3HOOOPa3HbIX TEXHOIOTUI
B cdepe PHEpPreTHKH, TPAHCIOPTA, OCBOCHUS KOCMOCA, TOJYYEHHUS HOBBIX MAaTEpUaloB C
3aJJaHHBIMU CBOMCTBaMH U Jpyrux. M3yueHue pU3nKyu BHOCUT OCHOBHOI BKJIaJ B (pOPMHUPOBAHUE
€CTECTBEHHO-HAy4YHOW KapTUHBI MHpa OOydJarommxcs, B (OpMUpOBAHHE YMEHHUH NPUMEHSTH
HAy4HbIM METO]| TO3HAHUS [IPH BBIIOJIHEHUU UMU Y4€OHBIX UCCIIEOBAHUIM.

B ocHOBY Kkypca ¢u3uku a1 ypoBHS CpeaHero oomiero oopa3oBaHus MOJOXKEH Psifl UIEH,
KOTOPBIE MOKHO pacCMaTpUBATh KAaK MPUHIMUIIBI €0 IOCTPOEHUS.

Hoesn yenocmnocmu. B cooTBeTCTBUM C HEH KypcC SIBJISIETCS JTOTMYECKU 3aBEPIIEHHBIM, OH
COJZICP)KUT MaTepuall U3 BCEX pa3/esioB (PM3UKH, BKIIOYAET KaK BOMPOCHI KIACCHYECKOH, TaKk U
COBpEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B cOOTBETCTBUM C HEW MaTepuan Kypca (pu3nku o0beJMHEH BOKPYT
¢usnyeckux Tteopuil. Beaymum B Kkypce sBasercs (GOpMHpPOBaHUE MPEICTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaTepUH, BEIIECTBE U TOJIE.

Hoes cymanumapusayuu. EE peanuzanys npeanogaraeT UCIoJIb30BaHUE T'YMaHUTapHOTO
noTeHIHana GU3NIeCKol HayKH, OCMBICTICHHE CBSI3U Pa3BUTHS (DU3HUKH C pa3BUTHEM OOIIECTBA, a
TaK)Xe C MUPOBO33PEHYECKUMH, HPABCTBEHHBIMH U HKOJIOTMUECKUMHU MTPOOIEMaMHU.

Hoes npuxnaonoii nanpasnennocmu. Kypc pusuku npeamnoaaraet 3HakOMCTBO C IIUPOKUM
KPYrOM TEXHUYECKHUX U TEXHOJIOTMYECKUX MPUIIOKEHNN N3YUYEHHBIX TEOPUM U 3aKOHOB.

Hoesn osxonocuzayuu peanusyercs TMOCPEACTBOM BBEICHHS 3JIEMEHTOB COJEpKAHMS,
MOCBALIEHHBIX SKOJIOTMYECKUM Mpo0iieMaM COBPEMEHHOCTH, KOTOpPbIE CBSA3aHbI C pa3BUTHEM



TEXHHUKHU U TEXHOJIOTHH, a TaKke 00CYXAeHUs MPOOJIeM PallMOHAIBHOIO IPUPOIONOIb30BAHUS U
9KOJIOTHUECKON OE30MaCHOCTH.
CrepXHEBBIMU 3JIEMEHTaMU Kypca (U3MKHA Ha YPOBHE CpPETHEro OOIero oOpa3oBaHUs
ABISAIOTCS (u3nueckue Teopuu ((opMHpOBaHUE NPEACTABICHHA O CTPYKTYpe MOCTPOCHHS
¢bu3nueckoil Teopuu, ponu (PyHIAMEHTAIBHBIX 3aKOHOB W TPHUHIIMIIOB B COBPEMEHHBIX
MPEJCTABICHUAX O MPUPOJE, TPAHHUIAX MPUMEHUMOCTH TEOPUH, JJIsl ONMUCAHUS €CTECTBEHHO-
Hay4YHBIX SIBJICHHUM U MPOIIECCOB).
CucTeMHO-IeSITeTbHOCTHBIA TTOX0/ B Kypce (PU3UKH PeaIn3yeTcs MPEXIE BCETO 3a CUET
OpraHu3allM 3KCIIEPUMEHTAIBHON AesTenbHOCTH oOyuatomumxcs. /s 6a30Boro ypoBHs Kypca
(GU3NKA — ATO WCIONB30BAaHUE CHCTEMBI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX IKCIIEPUMEHTOB H
1a00paTopHBIX paboT, KOTOpble B IporpamMme mo (u3nke OObEIUHEHBI B OOLIUI CIIHCOK
YUYCHUUYECKHX TMPaKTUUECKUX paboT. BeimeneHue B yka3zaHHOM TepedHe jJabopaTopHBIX PadoT,
MPOBOJIUMBIX JUISI KOHTPOJIS M OLEHKH, OCYIIECTBISETCS YYaCTHHKaMHU OOpa3oBaTEIbHOTO
rpoIriecca UCX0as U3 0COOCHHOCTEH TJIAHUPOBAHUS M OCHAIICHUsS KaOuHeTa ¢usuku. [Ipu sTom
obecrieunBaeTcsi OBNIAJICHUE OOYYArOIIMMHUCS YMEHHUSMH TPOBOAMUTH KOCBEHHBIE H3MEpPEHHUS,
WCCIIEIOBAHMs 3aBHUCHUMOCTEH (DM3MUECKUX BENUYMH U IOCTAHOBKY OIBITOB IO IPOBEPKE
MPEUIOKEHHBIX THITOTE3.
Bonbiioe BHUMaHME yAenseTcss PelICHUI0 PacuyéTHBIX M KaueCTBEHHBIX 3anad. [Ipu stom
JUTsL pacYE€THBIX 3a/1a4 MPUOPHUTETOM SIBIISTFOTCS 33719 C SIBHO 33JaHHOW (PH3MYECKON MOJIETIbIO,
MO3BOJISIOIIME IPUMEHSATh U3yUEHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJJHOTO pa3zena Kypca,
TaK W WHTETPUPYS 3HAHUS W3 Pa3HBIX pa3fenoB. /s KadecTBEHHBIX 3a7ad MPHOPUTETOM
ABIIIIOTCSL 3aJaHus Ha OOBSICHEHHE NPOTEKaHWS (U3UUYECKUX SBICHUNH M TIPOLIECCOB B
OKpYXarolen Xu3HH, TpeOyronue BhIOOpa (HU3WYECKON MOJCNH JUIsi CUTyalldd TPAKTHUKO-
OpPHEHTUPOBAHHOT'O XapaKkTepa.
B coorBerctBum ¢ TtpeboBaHusmu PI'OC COO k MarepuaabHO-TEXHHYECKOMY
obecrieueHunIo yueOHoro npomecca 6a3oBblil ypoBeHb Kypca (PU3UKH Ha YPOBHE CPEIHEro 00IIero
00pa3oBaHMsl TOJDKEH M3Yy4aThCsl B YCIOBUSAX MPEIMETHOrO KaOMHEeTa (GU3MKHU WU B YCIOBUSX
WHTETPUPOBAHHOTO KaOWHETa MPEeIMETOB €CTECTBEHHO-HAYYHOro IHKiIa. B xabuHere (usukm
JOJDKHO OBITh HEeoOXoJuMoe J1adopaTopHOe OOOpYAOBaHHE /sl BBINOJHEHUS YKa3aHHbBIX B
porpamMMe 1o Gpu3rKe yaeHHIEeCKUX MPaKTHIECKUX padoT U JeMOHCTPAlMOHHOE 000pyI0BaHHUE.
JlemoHcTpanoHHoe 00opynoBaHue (opMupyercss B COOTBETCTBUM C HPUHLUIIOM
MUHUMAaJIbHON JOCTaTOYHOCTH M 00ECHEeYMBAET IMOCTAHOBKY MEPEUYHUCIECHHBIX B IIporpamme Mo
¢u3nKe KIIOYEBBIX JEMOHCTPAIMil JUIS HCCIICOBAaHUS M3Y4YaeMBIX SIBICHUH M IPOIIECCOB,
SMIUPHUUECKUX U (PYHIaMEHTANIbHBIX 3aKOHOB, UX TEXHUYECKUX IPUMEHEHHI.
JlaGopaTtopHoe 00OpyAOBaHHE Ui YYEHMUYECKHX MPAKTUYECKUX paboT (opmupyercs B
BUJIC TEMaTHYECKUX KOMILJIEKTOB M oOecreurBaeTcs B pacuyére OJHOr0 KOMIUIEKTa Ha JIBYX
oOyuaromuxcsa. TemaTuuyeckue KOMIUIEKTHI J1a0OpaTopHOro OOOpYAOBaHUS JIOJMKHBI OBITH
MOCTPOEHBI Ha KOMIUIEKCHOM HCIOb30BAaHUH AHAJIOTOBBIX U ITU(POBBIX MPUOOPOB, a TaAKKE
KOMITHIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BHJI€ IU(PPOBHIX J1a00paATOPHIA.
OCHOBHBIMH LIETSIMH U3Y4€HUS PU3UKHU B 0011eM 00pa30BaHUU SIBIISIOTCS:
e (opmupoBaHHe HHTEpeca U CTPEMJICHHUS OOY4YaIOIIUXCS K HAaydHOMY H3YUYCHHIO
MPUPOIBI, Pa3BUTHE UX WHTEIUIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEHH;

® Dpa3BUTHE IMIPEJCTABICHMH O HAydyHOM MeETOA€ TMO3HaHUA M  (QOpPMUPOBAHUE
MCCIIE/IOBATEIBCKOTO OTHOIICHHS K OKPYKAIOIINM SIBIICHHSIM;

e (opMHpOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysbTaTa M3YuYeHHUS] OCHOB CTPOCHUS
Matepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;



(dbopMupoBaHre yMEHU OOBACHATH SBJICHUS C UCIIOIb30BAaHUEM (DU3MUECKUX 3HAHUN U
Hay4HBIX JIOKAa3aTEIbCTB;

(dbopMupoBaHUe MPEICTaBICHUI O ponu (PU3UKU JUISI PA3BUTHSI IPYTHX €CTECTBEHHBIX
HayK, TEXHUKUA U TEXHOJIOTUM.

JlocTimkeHHne STUX Ieliell oOecreunBaeTcsl pelIeHHEeM CIEAYIOMUX 3aJad B IMpolecce
n3y4deHus Kypca GU3MKA Ha YPOBHE CPEAHETO OOIIero o0pa3oBaHusI:

npuoOpeTeHre CUCTEMBI 3HaHUH 00 OOIUX (PU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOpUSX, BKIIOYAs MEXaHUKY, MOJIEKYISPHYIO (PU3UKY, SJEKTPOJUHAMHKY, KBAHTOBYIO
(bU3MKY 1 DIIEMEHTHI aCTPOPHU3UKH;

dbopMupoBaHue yMEHUN TPUMEHATH TEOPETUYECKUE 3HAHWS Ui OOBSCHEHHS
¢bu3nuecKkux SBJICHUM B TpUpPOAE U I MNPUHATHS TNPAKTUYECKUX PpEIIeHUH B
MMOBCEIHEBHON KH3HU;

OCBOEHHE CIIOCOOOB pEIICHUS Pa3NUYHBIX 3a/a4 C SBHO 3aJaHHOW (U3UYECKOU
MOJIENbIO, 33]1a4, TOJPa3yMEBAOIINX CAMOCTOSITENIbHOE CO3/1aHne (PU3NUECKON MOJIETH,
aJICKBaTHOM YCIIOBUSIM 3a/]a4H;

MMOHMMaHHe (PU3NYECKUX OCHOB M NMPUHIHUIIOB ACUCTBHS TEXHUYECKHX YCTPOICTB U
TEXHOJIOTMUYECKUX MPOLIECCOB, UX BIUSHUSA Ha OKPY’KAIOLIYIO CPENLY;

OBIIQZICHHE METOJaMHU CAMOCTOSTEIHHOr'0 ITUIAHUPOBAHUS U MPOBEACHUS (HU3HUECKUX
SKCIIEPUMEHTOB, aHajlu3a W  UHTEpIpeTanuu  HH(OpMaluu,  OIpenereHUs
JOCTOBEPHOCTH IOJIyYEHHOT'O PE3YNbTaTa;

CO3/IaHHE€ YCITIOBUM JI Pa3BUTHS YMEHHUH MPOEKTHO-UCCIEN0BATENbCKOM, TBOPUECKON
NESITEIbHOCTH.

Ha usydyenue ¢usmku (6a30BbIi YpOBEHb) Ha YpOBHE CpPEAHETO OOIIero oOpa3oBaHMs
orBonutcs 136 gacos: B 10 kitacce — 68 yacos (2 yaca B Hezeno), B 11 kitacce — 68 yacos (2 yaca
B HEJIENIO).

[Ipennaraemslii B mporpamme 1o Gusnke nepeyeHsb J1adopaTOPHBIX U MIPAKTUYECKUX padboT
SIBJIIETCS. PEKOMEHJIOBAaHHBIM, YYHUTEIh JENIaeT BHIOOP MpPOBEICHHS J1a00paTOPHBIX paboT u
OIBITOB C YYETOM WHIUBUIYAIbHBIX OCOOEHHOCTEH 00yYarOIuXCs.



2. COJEP/) KAHUE YYEBHOI'O IPEJIMETA

10 KUIIACC

Pa3gen 1. ®u3nka 1 MeTOAbl HAYYHOI'O IO3HAHUS
®usuka — Hayka o mpuponae. HayuHble MeTOapl MO3HAHUS OKpyXkaromero mupa. Poib
HKCIEPUMEHTA M TEOPHH B MPOIIECCE MO3HAHMS TPUPOJIbl. DKCIIEPUMEHT B (PU3UKE.
MopenupoBanue GU3MYECKUX SBJICHHH W mporeccoB. Hayunple rumoressl. Ousnueckue
3aKOHBI ¥ TEOPHH. | paHUIIBI TPUMEHUMOCTH (PU3NIECKUX 3aKOHOB. [IpHHIIMIT COOTBETCTBUSI.

Ponp u mecto ¢uszuku B (OPMHUPOBAHMHM COBPEMEHHOW Hay4YHOM KapTHHBI MHpa, B
MIPaKTUYECKOH AESITEIbHOCTH JIIOAEH.

Jlemoncmpayuu

AmnanoroBble 1 HIH(PPOBBIE U3MEPUTETIbHBIE TPUOOPHI, KOMIIBIOTEPHBIE JATYUKH.

Pasnen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe JaBukeHHE. OTHOCUTENBHOCTh MEXAaHMYECKOro BrkeHus. Cucrema
orcuéra. Tpaekropusi.

[Tepemenienne, cKOpoCTh (CpemHSAsT CKOPOCTh, MTHOBEHHAas CKOPOCTh) M YCKOpPEHUE
MaTepUaIbHOW TOYKH, UX MPOEKIIMU Ha OCU CUCTEeMbl KoopauHat. CIoKEeHHE TEPEeMEIIeHU 1
CJIOKEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOpPEHHOE MPSMONMHEHHOE ABMXKeHUe. ['paduku 3aBUCUMOCTH
KOOpJIMHAT, CKOPOCTU, YCKOPEHUS, TyTH U MEPEMENICHUSI MaTEPUAIbHON TOUYKH OT BPEMEHH.

CBoOoaHoe nageHue. Y CKOpeHue CBOOOAHOTO MaICHHS.

KpuBonuneliHoe pABM)XKEeHME. JIBU)KEHME MaTEepUAIbHOM TOYKM IO OKPYXHOCTH C
MOCTOSTHHOM 110 MOAYJIIO CKOPOCTBIO. YTJI0Bast CKOPOCTh, IMHEHAsA CKOpocTh. [lepros u yactora
obpareHus. LleHTpocTpeMUTENbHOE YCKOPEHUE.

TexHuYecKre yCTpOrUCTBA U MPAKTHUECKOE TPUMEHEHUE: CITUIOMETP, IBUKEHHUE CHAPSI 0B,
LICTIHBIE U PEMEHHBIE IIEpeIayn.

Jlemoncmpayuu

Mopnenb cucTeMbl 0TCUETa, MILTIOCTPALINS KHHEMAaTHYECKUX XapAKTEPUCTUK JIBUKCHUSI.

[IpeobpazoBaHue ABMKEHUN C UCTIOIH30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AyXe U B Pa3peKEHHOM IIPOCTPAHCTBE.

HaGmonenue nBrkeHus Tena, OpoIeHHOro Mo YTIIOM K TOPU30HTY U TOPU30HTAIBHO.

H3mepenne yckopeHusi CBOOOAHOIO MaieHHUS.

Hamnpagnenue ckopocTu Mpu ABUKEHUU IO OKPY>KHOCTH.

Yuenuueckuii sxkcnepumenm, 1abopamophule pabomol

N3yuenne HepaBHOMEPHOTO JIBHXKEHHUS C LIEJIbIO OMPECIICHNUs] MTHOBEHHOM CKOPOCTH.
HccnenoBanue COOTHOLIEHUSI MEXKIY MYTSMU, IPOMEHHBIMH TEJIOM 3a I10CJIE0BATEIbHbIE

paBHBIE IIPOMEXYTKHM BPEMEHU IIPH PAaBHOYCKOPEHHOM JBH)XCHUU C HAYaIbHOM CKOPOCTBIO,
PaBHOM HYIIIO.

W3yuenune nBuKEHUS MIAPUKA B BI3KOW KUIKOCTH.
W3yuenue nBm>xeHUs Tea, OpOIIEHHOTO TOPU30HTAIIBHO.
Tema 2. /lunamuxa

[TpuHnun orHocurensHocTy [Nanmies. Ilepsbiit 3akoH Herorona. MHepumaibHbIe CUCTEMBL
oTcuéra.



Macca Ttema. Cuna. IlpuHmun cynepno3unuu cuia. Bropoit 3akoH HeroTona miist
MarepualbHOU TOUKU. Tpernii 3akoH Hbl0TOHA [ MaTepUaIbHBIX TOYECK.

3akoH BceMUpHOro tarorenus. Cuna tsoxectu. [lepBas kocMu4eckasi CKOpOCTb.

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

Tpenwne. Buabl Tpenus (okos, ckoibxeHus, kaueHus ). Cuna tpenust. Cyxoe tperue. Cuna
TPEHUSI CKOJBKEHUS U cuiia TpeHus nokos. Koaddumnuent tpenus. Cuiia CONpOTUBIICHHS TTPH
JBUKEHUHU TE€Ja B )KUAKOCTHU WJIHU Tase.

[ToctynarensHoe 1 BpalaTenbHOE ABMKEHUE aOCOIIOTHO TBEPIOTO TEa.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpaleHus. [1inedo cunbl. Y cinoBus paBHOBECHS TBEPAOTO
Tena.

TexHuyeckue yCTpoiiCTBa M NPAKTHMUECKOE IPUMEHEHHWE: IOAIIMIIHUKY, JIBHKEHUE
HCKYCCTBEHHBIX CITYTHHKOB.

Llemoncmpayuu

SIBieHne nHEepLUMH.

CpaBHeHue Macc B3aMMOAEHCTBYIOLIUX TEIl.

Bropoii 3akon HerotoHa.

Hsmepenue cui.

CnoxxeHue CHIL.

3aBUCHUMOCTb CHUJIBI YIIPYTOCTH OT Jie(hOpMaLnu.

HesecomocTs. Bec Tena npu ycKOpEHHOM NOABEME U NTaJCHUH.

CpaBHeHUE CUJT TPEHUS MOKOS, KAUEHUSI U CKOJIbKEHUS.

VYcnoBus paBHOBeCUs TBEPAOro Tela. Buibl paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopuule pabomuol

Nzyuenne npmxeHust Opycka 1o HaKJIIOHHOW TJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH CUJI YIPYIOCTH, BO3HHMKAIOIIMX B IPYXUHE M PE3NHOBOM
o0pa3sie, oT ux aedopmammm.

HccnenoBanue ycnoBuil paBHOBECHUsI TBEPAOrO TEJa, UMEIOIIET0 OCh BPAICHUSI.

Tema 3. 3akonwvl coXpanenus 6 MexaHuKe

Nmnynbc MatepranbHOi TOYKH (Tena), CHCTEMbI MaTepUaIbHBIX TOUeK. IMITyIbC CHIIBI U
W3MEHEHHE UMITyJIbca Tela. 3aKOH COXpaHEHHs UMITyJIbca. PeakTuBHOE ABMKEHUE.

PaGora cuiibl. MOIIHOCTD CUJIBL.

Kunerndeckass sHeprusi MaTepHalbHONW TOYKH. Teopema 00 M3MEHEHWHM KHHETHYECKOU
SHEpPrUu.

[TorenmmanpHas 3Heprus. [loTeHIManpHas YHEPTHUS YIPYro 1eGOopMUPOBAHHON MPYKUHBI.
[TorenunanbHas 3Heprus Tena BOIM3U OBEPXHOCTH 3EMIIH.

[ToreHuumanbHble ¥ HEMOTEHLMATIbHBbIE CHIIbL. CBsI3b pabOThl HEMOTEHLHUATIBHBIX CHUII C
M3MEHEHUEM MEXaHUYECKOW SHEPIruu CUCTEMBI TeJl. 3aKOH COXPaHEHUSI MEXaHUYECKOU SHEPrUu.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHr4ecKre yCcTpoMCTBa M IPAKTUYECKOE IPUMEHEHHE: BOAOMET, KOIEP, MPYKUHHBII
MIACTOJIET, IBUKECHHUE PaKeET.

Jlemoncmpayuu

3aKOH COXPAaHEHHUs UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

[lepexoa moTeHIIMATBEHON YHEPTUU B KHHETHYECKYIO U 0OOpaTHO.

Yuenuueckuii skcnepumenm, nabopamophule pabomuol



N3ydyeHrne abCOMIOTHO HEYHNPYroro yaapa € IOMOIIBIO JIBYX OJMHAKOBBIX HUTSHBIX
MasiTHUKOB.

HccnenoBanue cBsizu pabOThI CHJIBI C M3MEHEHHEM MEXAaHMYECKOH HSHepruu Teja Ha
IIpUMEPE PacTSHKEHUsS PpE3UHOBOIO KI'yTa.

Pasnen 3. MouiekysipHast pu3uKa ¥ TepMOAUHAMUKA

Tema 1. Ocro6bl MONEKYIAPHO-KUHEMUYECKOU meopuu

OcHOBHBIE TIOJI0KEHUS MOJIEKYIISIPHO-KUHETHYECKON TEOPHH U X OMBITHOE 00OCHOBAHHUE.
Bbpoynosckoe apmxenue. Juddys3us. Xapakrep ABUKEHHS U B3aUMOACHCTBHS YaCTHUI] BELIECTBA.
Monenu cTpoeHus ra3oB, JKUAKOCTEH 1 TBEPABIX Tell U 00BbSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE
aTUX Mojienei. Macca u pasmepsl mosekyil. KonnuectBo BeniectBa. [locrosiHHas ABoraapo.

TennoBoe paBHoBecue. Temneparypa u e€ usmepenue. llkana remneparyp Llenscus.

Monenb naeanbHoro rasa. OCHOBHOE ypaBHEHUE MOJIEKYJISPHO-KMHETHUYECKOM Teopuu
uaeanpHOro rasa. AOcCONIOTHas TemrepaTypa Kak Mepa CpeaHell KHHETHYeCKOW SHepruu
TEIUIOBOrO JIBMKEeHUs yacTul] ra3a. [llkana remneparyp KenbBruna. ['a30Bbie 3aKOHBI. Y paBHEHHE
MenpaeneeBa—Knanelipona. 3akon [lanprona. M3onporneccsl B UACaIbHOM T'a3e ¢ IMOCTOSHHBIM
KOJIMYECTBOM BelllecTBa. ['paduueckoe mpeacTaBiIeHUE H3O0MPOLECCOB: M30TEpMa, HM30X0pa,
n3obapa.

TexHuyeckue ycTpoicTBa U MpaKkTHUYECKOe IPUMEHEHNE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME AUCKPETHOE CTPOEHHE BellecTBa, Qororpaduu MojeKyml
OpraHUYECKUX COCTUHECHUM.

OmnpiTel 10 MU Py3un KUAKOCTEH U ra30B.

Mopens GpOyHOBCKOTO JIBUKEHUS.

Moguens onwita [lITepHa.

OnbIThI, JOKa3bIBAIOIINE CYLIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMO/IEHCTBUS.

Monens, niTocTpupyrouias Ipupoay AAaBJICHUS ra3a Ha CTEHKU COCyAa.

OnbIThI, WJUTIOCTPUPYIOIINE YPaBHEHHUE COCTOSHUS UEaTbHOrO ra3a, M30MpoIecChl.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

Ornpenenenne Macchl BO3JyXa B KIIACCHOM KOMHAT€ Ha OCHOBE HM3MEpPeHUN 00BEMa
KOMHATBHI, IaBJICHUS U TEMIIEPATYPhl BO3/1yXa B HEMl.

HccenenoBanre 3aBUCUMOCTH MEXY ITapaMeTpaMu COCTOSIHUSL pa3peKeHHOI 0 rasa.

Tema 2. Ocnosbt mepmoounamurku

TepmoauHamMuueckass cucrema. BHYTpeHHsIsT dHEprusi TEPMOAMHAMUYECKOM CHUCTEMBI U
crocoObl e€ m3mMeHneHus. KonndyecTBo TemioTel U padoTa. BHYTpeHHSS SHEPTHs OHOATOMHOTO
nJeanbHOro raza. Buasl tenionepenadyn: TEmIONPOBOJHOCTb, KOHBEKIUSA, U3JIyUeHHE. Y IeIbHas
TEII0EMKOCTD BelecTBa. KomuuecTBo TEMIOTH Npu TeIUIonepeaye.

[Tonsatue o0 ammaGatHom mporecce. IlepBbiii 3akoH TepmonuHamuku. IIpumeHenue
[IEpPBOro 3aKOHA TEPMOAMHAMUKHU K H3ompoleccaM. [ padudeckast uHTeprpeTanus padoThl rasa.

Bropoii 3akoH TepmoanHamMuki. HeoOpaTHMoCTh poIeccoB B MpUpPOJIE.

Tennoeie MamuHbL. [[pUHIKIBL ASHCTBUS TETIIOBBIX MamuH. [Ipeobpa3oBanus sHEPTHH B
TeroBbIX MammnHax. Koadduuument nonesnoro neictsus temnoBoi manuasl. Llukn Kapho u ero
KO3 GUIIUEHT MOJIE3HOr0 JEUCTBHS. DKOJIOrMUECKUEe TPOOIEMBbI TEIIIOPHEPTETHKHY.

TexHuyeckue ycTpoiWcTBa M NPAKTHUECKOE IPUMEHEHME: JIBUraTellb BHYTPEHHETO
CropaHusi, ObITOBON XONOAUIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu



M3MeHeHne BHYTpPEHHEH »HEpPrUM Tejla MpPHU COBEPIIEHUU DPAOOTHI: BBUIET NMPOOKU H3
OYTBUIKM TOJ1 ICHCTBUEM CKATOT 0 BO3/yXa, HarpeBaHue 3(pupa B 1aTyHHOU TpyOKe MyTEM TpEeHUs
(BUIEOIEMOHCTpALTHS ).

W3meHeHne BHyTpeHHEHN HEPTUU (TeMIepaTypbl) Tejla pu TEIIoNepeaaye.

OnbIT N0 aMabaTHOMY PacCIIMPEHUIO BO3AyXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Monenu napoBoi TypOUHBI, IBUTATENsI BHYTPEHHETO CTOPaHUsl, PEAKTUBHOI'O JABUTATEIS.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

H3mepenue yaenbHou TemI0EMKOCTH.

Tema 3. Azpecammnvie cocmoanun eewjecmea. Pazoevie nepexoovl

[Tapoobpa3zoBanue u koHAeHcanus. Mcnapenue u kumneHne. AGCOMOTHAS U OTHOCUTEIbHAS
BJIQXKHOCTh Bo3/yXa. HacelmeHHblil map. YaenbHas TeIuiora mapooOpa3zoBaHHsA. 3aBHCUMOCTh
TEMIIEPATypbl KUIIEHUS OT 1aBJICHUS.

Tsépnoe Teno. Kpucrammueckue u amopdHbie Tena. AHU30TPONUS CBOMCTB KPUCTAILIOB.
Kunkue xpucramnel. CoBpeMeHHbIE Marepuaibl. [lnaBieHne W Kpuctaimuzanus. Y IeabHas
Tertora rmiasnenus. Cyonumanus.

YpaBHeHUE TEII0BOro OanaHca.

TexHuyeckre yCTpONCTBA M IPAKTHUUECKOE NPHUMEHEHUE: TUTPOMETP U ICUXPOMETP,
KaJIOPUMETP, TEXHOJIOTUH MOITYUYEHHS] COBPEMEHHBIX MAaTEPUAsIOB, B TOM YHCIIE HAHOMATEPHAJIOB,
1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACHIIIEHHBIX MApOB.

Kunenue npu noHW>KEHHOM J1aBICHUU.

CriocoObl U3MEPEHHS! BIaKHOCTH.

Habmoienne HarpeBaHus ¥ MJIaBICHHUS KPUCTALTUIECKOTO BEIIECTBA.
JleMoHCTpalus KpUCTAIIOB.

Yuenuueckuii sxcnepumenm, nabopamopsie pabomul

N3mepeHne OTHOCUTENIBHOW BIIaXKHOCTH BO3yXa.

Pasnen 4. JaekTpoguHamMnka

Tema 1. Inexkmpocmamuka

OnexTpuzanus Tel. OJEKTpUyecKuidl 3apsan. JlBa BHIA 3JIEKTPUYECKUX  3apsiiOB.
[IpoBOIHUKY, TUBIEKTPUKH U MOTYIPOBOJAHUKN. 3aKOH COXPAHEHUS JIEKTPUUECKOTr0 3apsiaa.

BzaumoneiictBue 3apsinoB. 3akoH Kynona. ToueuHslif  3ieKTpUYECKHIl  3apsi.
Onekrpuyeckoe mnone. Hanpsok€HHOCTh 3nekTpudeckoro mnoss. [lpuHiun cynepno3unuun
AEKTpUYECKUX NoJiel. JINHNK Hanps>KEHHOCTH 3JIEKTPUYECKOrO MMOJIS.

PaGora cun anexkrpocratuueckoro nons. [Torenmuan. PasHocts norennuanos. [IpoBogauku
U AUBJIEKTPUKH B 3JIEKTPOCTATUUECKOM MoJe. JIuaiekTpruueckas MpOHULaeMOCTb.

OnekrpoémkocTh. KoHzeHcatop. DIeKTpOEMKOCTh IJIOCKOTO KOHIEHCATOpa. DHEPrus
3apsKEHHOI0 KOHJIEHCATOopA.

TexHuyeckue ycTpolcTBa M INPAKTUUYECKOE IPUMEHEHHUE: 3JIEKTPOCKOI, 3JIEKTPOMETP,
3JIeKTpOCTaTUYecKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpUOOpPOB, KOHJIEHCATOP, KOMHPOBAJIBHBIM
anmnapar, CTpyWHbIN IIPUHTED.

JHemoncmpayuu

YCTpOoHCTBO M IPUHIHUI IEHCTBHS DJIEKTPOMETPA.

B3anmopeiicTBre Ha’IEKTPU30BAHHBIX TEIL.

DIIEKTPUUYECKOE TOJIE 3apsKEHHBIX TeJl.



[IpOBOIHUKM B BJIEKTPOCTATUYECKOM IIOJIE.

DIIeKTpOCTaTUUECKas 3aIUTA.

JIM3AEKTPUKH B 3JIEKTPOCTATUYECKOM IIOJIE.

3aBUCHUMOCTb NIEKTPOEMKOCTH INIOCKOr0 KOHAEHCATOpa OT IJIOLIAAN TUIACTUH, PACCTOSHUS
MEXIy HUMH U TU3JIEKTPUUIECKON MPOHUIIAEMOCTH.

DHeprus 3apsyKEHHOT0 KOH/IEHCaTopa.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomol

N3mepenue 351eKTpoEMKOCTH KOHAEHCATOpa.

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

DNEeKTpUUECKUN TOK. Y CJIOBUS CYIIECTBOBAaHUS 3JIEKTPUUECKOro TOKa. McTouHMKM ToKa.
Cuiia Toka. [locTossHHBIN TOK.

Hanpsoxenue. 3akon OMa Jyist ydacTka LEemnH.

DneKTpUUecKoe COIIPOTHUBIICHUE. VY nenpHoe COIIPOTUBIICHUE BELIECTBA.
[TocnenoBarenpHOE, MapamuIeNbHOE, CMEMIAHHOE COEJUHEHNE IPOBOJIHHUKOB.

Pabota snekrpuueckoro Toka. 3akoH J[xoyns—JIenma. MomHOCTh 37IEKTPUYECKOro TOKA.

DJIEKTPOABUKYIIAsl CHJIa U BHYTPEHHEE CONMPOTUBICHUE UCTOYHUKA TOKa. 3aKoH Oma st
TOJIHOM (3aMKHYTOM) AyieKTprueckoi nenu. Koporkoe 3aMbIkanue.

DJIEKTPOHHAs! TPOBOJUMOCTh TBEPABIX METAIIOB. 3aBUCUMOCTh CONPOTUBJIEHUSI METAJNIOB
oT Temnepatypbl. CBEpXIpOBOJAUMOCTb.

DIIEeKTpUYECKUM TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX MTYYKOB.

[onynpoBonuuku. CoOCTBEHHass W MpPHUMECHas MPOBOAMMOCTH IOJYIPOBOJIHUKOB.
CaoiictBa p—N-niepexona. [lonynpoBogHUKOBBIE TPUOOPHI.

DJIEKTPUYECKHII TOK B pPacTBOpax M paciuiaBax 3JIEKTPOJUTOB. DJIEKTPOIUTHUYECKAsS
JUccolManus. DIEeKTPOIIn3.

DJIEKTPUYECKHI TOK B razax. CaMOCTOSATENbHBIM U HECAMOCTOSATEIbHBIN pa3psa. MomHus.
[lnazma.

TexHrueckre ycTpocTBa U MPAKTUUECKOE IPUMEHEHUE: aMIIEpMETP, BOJIbTMETP, PEOCTaT,
HUCTOYHUKU TOKAa, DBJIEKTPOHArpeBaTelbHbIE MPUOOPHI, 3JIEKTPOOCBETUTENbHBIE MPUOOPHI,
TEPMOMETP  CONPOTUBIEHUS, BAaKyyMHBIH  JMON, TEPMHUCTOPHl H  (HOTOPE3UCTOPHI,
MOJIYITPOBOTHUKOBBIN JTMO/I, TAJIbBAaHUKA.

Jlemoncmpayuu

W3mepeHne CUilbl TOKA U HAINIPSKEHUS.

3aBUCUMOCTb COMNPOTUBIICHUS IWIMHAPUYECKUX MPOBOJHUKOB OT JUIMHBI, TUIOMIAIA
MONEPEYHOr0 CEYEHUsI U MaTepHaa.

CMenianHOe COeTMHEHUE POBOHUKOB.

[IpsiMmoe m3MepeHHe 3IEeKTPOABHKYIIEH cuibl. KOpoTkoe 3aMblKaHUE TralbBaHUYECKOIO
3JIEMEHTA U OLIEHKA BHYTPEHHETO COIIPOTUBIICHHUSL.

3aBUCUMOCTb CONPOTHUBJIEHUSI METAIIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB 3JIEKTPOIUTOB.

HckpoBoii pa3ps 1 IpOBOAUMOCTb BO31yXa.

OaHOCTOPOHHSISI TPOBOAUMOCTD AHOJA.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yyeHue cMenaHHOro COeIMHEHNS pE3UCTOPOB.

N3mepenue 3neKTpoABMKYIIEH CUIIBI HCTOYHUKA TOKA U €70 BHYTPEHHETO COMTPOTUBIICHUSI.

HabGmronenue snekrponusa.

MexnpeaMeTHble CBSI3U



N3yyenue kypca ¢uszuku 06a3oBoro ypoBHs B 10 Kiacce OCYIIECTBISICTCS C YYETOM
COJIEPIKATENBHBIX MEXIPEIMETHBIX CBSI3ed € KypcaMH MaTeMaTHK{, OHMOJOTHH, XWUMUH,
reorpaduu U TEXHOJIOTHH.

Meosicnpeomemnvle nowsimusl, CBSI3aHHBIE C W3YYEHHUEM METOJOB HAyYHOr'O MO3HAHMSL:
SBJICHWE, HAy4yHbI (akT, rumoresa, (usmyeckas BeIMUMHA, 3aKOH, TeOpus, HaONIIOJEHUE,
9KCIIEPUMEHT, MOJIEIINPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuxa: perieHre CUCTEMbI YpaBHEHHUI, TMHEWHas GyHKIM, napadona, runepoona,
UX TpaKH ¥ CBOWCTBA, TPUTOHOMETpHUUYECKUE (DYHKIIMH: CHHYC, KOCHHYC, TAHT€HC, KOTAHTEHC,
OCHOBHO€ TPHUTOHOMETPUUYECKOE TOXKIECTBO, BEKTOPbl M HMX MPOEKIMU Ha OCH KOOpAMHAT,
CII0’)KEHHE BEKTOPOB.

buonoeusn: mexanuyeckoe ABMKEHHE B KMBOW mpupoje, 1uddysus, 0cMOC, TEII000MEH
KUBBIX OPTaHU3MOB (BU[bI TEIUIONEPEIauH, TEIIOBOE PABHOBECHE), HIEKTPUUECKHUE SIBICHUS B
YKUBOW MPUPOJE.

Xumus: TACKPETHOE CTPOEHHUE BEIIECTBA, CTPOCHUE aTOMOB U MOJIEKYJ, MOJIb BEUIECTBA,
MOJISIPHAsE Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, JKUJIKOCTEM M Ta30B, SJIEKTPUUYECKUE
CBOICTBa METAJIOB, JEKTPOJUTUYECKAs TUCCOUALMS, TAIbBAaHUKA.

T'eoepaghus: BIaxXHOCTh BO3IyXa, BETPBI, OAPOMETP, TEPMOMETP.

Texnonoeus: npeodpazoBaHuE IBUKEHUI C MCIOIB30BAHUEM MEXAaHU3MOB, YUET TPEHUS B
TEXHUKE, TMOIIMITHUKHA, HCIOJIh30BAaHUE 3aKOHA COXPAHEHHUS HMITYJhCa B TEXHHKE (pakera,
BOJIOMET M JIpyrue), ABUTATeIh BHYTPEHHETO CropaHusi, mapoBas TypOWHA, OBITOBOI
XOJIOMUIIBHUK, KOHJIUIIMOHEP, TEXHOJIOTHH TOJTyUYEeHHs] COBPEMEHHBIX MaTepUaoB, B TOM YHCIIE
HaHOMAaTepHAJIOB, M  HAHOTEXHOJOTWMH,  DJIEKTPOCTATHUYECKas  3alluTa,  3a3eMJICHUE
JNEKTPONPUOOPOB, KCEPOKC, CTPYHHBIH MPUHTEp, AJIEKTPOHArpeBaTeIbHble IMPUOOPHI,
AIEKTPOOCBETUTENbHEIE MPUOOPHI, TATbBAHUKA.

11 KUIIACC

Pa3znen 4. JjekTpoauHaMuKka

Tema 3. Maznumnoe none. IneKmpomacHUMHAA UHOYKYUA

[TocrosiHHbIe MarHuTHL. B3anMopelcTBHE MOCTOAHHBIX MarHUTOB. MarHutHoe moJe.
Bekrop marauTHON HHAYKUMHK. [I[puHIMI Cyneprio3uMM MarHUTHBIX NTOJIeH. JIMHUM MarHUTHON
uHayknuu. KapTuHa TUHUN MarHuTHOW MHAYKIIMU TIOJISl TTOCTOSITHHBIX MarHUTOB.

MarnuTtHoe ToJie MPOBOAHUKA ¢ TOKOM. KapTWHa JIMHUI WHIYKIIMA MAarHUTHOTO TIOJIS
JUIMHHOTO MPSIMOTO IMPOBOJHUKA M 3aMKHYTOI'O KOJIBIIEBOTO IMPOBOJIHHUKA, KATYIIKH C TOKOM.
OmneiT Opcrena. BzauMmopaeiicTBe MpOBOJHUKOB C TOKOM.

Cunia Amniepa, €€ MOJyJib U HalpaBJIEHHUE.

Cuna Jlopenna, €€ MoOaylb W HampaBlieHHE. JIBM)KEHHE 3apssKeHHOM YacTHIbl B
OJTHOPOJHOM MarHuTHOM Tonie. Pabota cumsl Jloperta.

SIBnenue HneKTpOMarHUTHOM MHAYKIUHU. [lOTOK BeKkTOpa MarHMUTHOM WHIYKIIHMH.
DIEKTPOABUKYIIAS CUJIa MHAYKIIMU. 3aKOH 3JIEKTPOMArHUTHOM MHIYKIIUU Dapajes.

BuxpeBoe snekrpuueckoe moie. DNEKTPOABMIKYIIAS CHUJla MHAYKIMUA B TPOBOJIHUKE,
JBIKYILIEMCSI ITOCTYIATEIbHO B OJJHOPOAHOM MAarHUTHOM TIOJIE.

IIpasuiio JleHua.

NHAyKTUBHOCTD. SIBIICHHE CAMOMHIYKIIMH. DJIEKTPOIBIIKYINAS CHJIa CAMOUHIYKITUH.

DHeprusi MarHUTHOT'O MOJISl KATYIIKU C TOKOM.

DIIeKTPOMArHUTHOE TIOJIE.



TexHuueckue yCTpoWCTBAa W MPAKTUYECKOE MPUMEHEHUE: IOCTOSHHBIE MAarHuThI,
3JIEKTPOMATHUTBI, 3JIEKTPOABUTATEIb, YCKOPUTEHU JIEMEHTAPHBIX YACTHULl, WHIYKIIMOHHAS M€Yb.

Jlemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHUE AIEKTPOHHOI'O MMyYKa MarHUTHBIM TOJIEM.

JIuHUM MHYKIIUY MarHUTHOTO TTOJS.

B3anmopeiicTBre AByX NPOBOJAHUKOB C TOKOM.

Cuta Amrepa.

HericrBue cuiibl JIopeHIia Ha MOHBI AJIEKTPOJIUTA.

SIBneHure HIeKTPOMarHUTHOM WHTYKIIHH.

IIpasuiio Jlenna.

3aBUCUMOCTh JJIEKTPOABMIKYIIEH CUIIbI MHAYKIIMM OT CKOPOCTH M3MEHEHHSI MarHUTHOIO
MOTOKA.

SIBrieHME CAaMOMHTYKIINH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yueHne MarHuTHOT O MOJIsl KATYUIKU C TOKOM.

HccnenoBanue neicTBUs MOCTOSHHOTO MarHuTa Ha paMKy ¢ TOKOM.

UccnenoBanue siBIEHUS 371€KTPOMATHUTHON MHAYKIIUU.

Pa3nen 5. KoneGanus u BoJIHBI

Tema 1. Mexanuueckue u 31eKMpoOMazZHUmMHble KOJ1e0AHUA

Konebarenbnast cucrema. CBoOogHble MexaHMuYeckue kojeOaHus. [‘apmoHudeckue
konebanus. Ilepmon, wuacrora, amrmumatyna u ¢asza konebGanuil. IIpyKUHHBIH MasTHUK.
Maremarnueckuii MasgsTHUK. Y paBHEHHE rapMOHMYECKUX KoseOanuil. [IpeBparienue snepruu npu
rapMOHHYECKUX KOoeOaHUsIX.

Konebarenbubiii koHTyp. CBOOOIHBIE 3JE€KTPOMAarHUTHBIE KojieOaHUS B HACAIbHOM
KonebaTenbHOM KOHType. AHAJIOTMs MEXJy MEXaHWYeCKUMH U 3JEKTPOMAarHUTHBIMU
konebanusimMu. @opmyna TomcoHa. 3aKOH COXpaHEHHsS] SHEPruu B UACATBHOM KoJieOaTeTbHOM
KOHTYPE.

IIpencraBienne o 3aTyxaromux KoneOaHUsIX. BeIHYX/ICHHbIE MEXaHUUYECKUE KOJIeOaHus.
Pe3onanc. BeiHyX/1eHHBIE 3JIEKTPOMAarHUTHBIE KOJIeOaHuUs.

ITepemennsblii Tok. CUHYCOUIANIbHBIA MEPEMEHHBIA TOK. MOIIHOCTh MEPEMEHHOI0 TOKA.
AMIUIUTYAHOE U JIEHCTBYIOIIEE 3HAUEHUE CUIIbI TOKA U HAIIPSIKEHHUSL.

Tpancdopmarop. IIpomsBoacTBo, nepepaya W MNOTPeOIEHHE 3IIEKTPUUECKOW SHEPrUU.
DKOJOrMYeCcKUe PpHUCKU TPU MPOU3BOJACTBE 3ieKTposHepruu. KymbTypa wucnonb3oBaHus
3JIEKTPOIHEPTUHU B ITOBCEITHEBHOM JKU3HH.

TexHu4ecKkrue YCTpOWCTBA M IPAKTHYECKOE IIPUMEHEHHE: JJIEKTPUYECKHH 3BOHOK,
TeHEepaTop MEPEMEHHOrO TOKA, IMHUU JIEKTPOIIEpeay.

Jlemoncmpayuu

HccnenoBanue napamMeTpoB KoneOaTeabHOM CUCTEMBbI (IPYKUHHBIA MM MaTeMaTHYeCKUI
MasITHHK).

Habmoienue 3aTyxaromux KoieOaHui.

HccnenoBanue CBOMCTB BBIHYKIEHHBIX KOJIeOaHUI.

Hab6ntonenue pezonanca.

CB0OO/IHBIE 3JIEKTPOMArHUTHBIE KOJeOaHuUs.



OcuuiorpaMMbl — (3aBUCUMOCTH  CHJIBI TOKa M HAmlpsOKEHUS OT BPEMEHH) s
AIEKTPOMATrHUTHBIX KOJICOAHHIM.

Pe3onanc npu mociaenoBaTebHOM COEAMHEHUN PE3UCTOPA, KaTyIIKH WHAYKTUBHOCTH M
KOHJIEHCaTopa.

Mopens TMHUY 3IEKTPONEpeaaUn.

Yuenuueckuii sxkcnepumenm, nabopamopmvie pabomoi

HccnenoBanue 3aBUCUMOCTH NIEPUOAA MAJIbIX KoJleOaHU Tpy3a Ha HUTHU OT JUIMHBI HUTH U
Macchl Ipys3a.

UccnegoBanne mnepeMEeHHOr0 TOKa B LENM M3 MOCIEI0BAaTEIbHO COEIUHEHHBIX
KOH/IEHCaTopa, KaTyLIKU U pe3UCTopa.

Tema 2. Mexanuueckue u 31eKmpomazZHumHble 60J1HbL

Mexanndeckue BOIHBI, yCiIoBuUsA pacnpoctpaneHus. [lepuon. CkopocTh pacnipocTpaHeHUst
u panuHa BonHBL I[lomepedHble W TMPOMONbHBIE BONHBL MHTephepeHuus u AUpPaKIHs
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. Bricota ToHa. TemOp 3ByKa.

DJIEKTPOMarHUTHBIE BOJIHBL. Y CIIOBHUSI M3JIy4EHHUS AJIEKTPOMArHUTHBIX BOJH. B3aumuas
opueHnTanus BekTopoB E, B, V B anexkrpomaruutHoi BosiHe. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH:
OTpaKEHUEe, TpeloMiIeHHe, noispuzanus, audpaxmus, wuHTepdepeHunus. CKOpOCTbh
AJIEKTPOMArHUTHBIX BOJIH.

[[Ikana >7€KTPOMarHUTHBIX BOJH. [IpuMeHeHHE 3JIeKTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

[IpuHLUIIBI paIXOCBA3M U TelleBUACHU. Paaronokanus.

DJIEKTPOMArHuTHOE 3arpsA3HEHUE OKPYKAOLIEH CpeIbl.

TexHuueckre yCTpoWCTBa M MPAKTUYECKOE MPUMEHEHHE: MY3bIKAJIbHbIE UHCTPYMEHTHI,
yJIBTPa3ByKOBasi JUAarHOCTHKAa B TEXHUKE W MEIULMHE, Pajap, PaAuONpUEMHUK, TEIEBU30D,
aHTeHHa, tenedon, CBU-neus.

JHemoncmpayuu

OO6pa3oBaHue U pacpPOCTPAHCHHUE MOMEPEUHBIX U MPOAOIBHBIX BOJH.

Koneo6mromieecs Teno kak HCTOUYHUK 3BYKa.

HabGmronenue orpaxeHus U mpeIoOMICHUSI MEXaHUYECKUX BOJIH.

Habmonenue natepdepeHny u AuPpakini MEXaHMUECKUX BOJH.

3BYKOBOI pE30HAHC.

Habmtonenue cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYIOW M YacTOTOH
Kose0aHui.

UccnenoBanne  CBOMCTB  3JIGKTPOMAarHUTHBIX — BOJIH:  OTpa)KE€HUE, MPEIOMIICHUE,
nonsipu3anus, Audpakuus, tHTepdepeHIus.

Tema 3. Onmuxka

I'eomerpuueckas onrtuka. [IpsimonuHeiiHOe paclipocTpaHEeHHE CBETa B OAHOPOAHON Cpele.
JIyd cBeta. TodeuHbIld HCTOYHHK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OTpakeHHsI cBeTa. [locTpoeHne H300paKeHUI B MIOCKOM
3epKaje.

[Ipenomnenue cBeta. 3akoHBI TMPENOMICHUS CBeTa. AOCOMIOTHBIA TMOKa3aTelb
npenomsieHus. [lomHoe BHyTpeHHee oTpaxkeHue. lIpenenbHBI yroia MOJHOTO BHYTPEHHETO
OTpaKEHUSI.

Hucniepcust cBera. CrioskHBIN cocTaB Oenoro ceera. L[Ber.



CobOuparompie ¥ paccenBaromue JMH3bL. ToHkas smH3a. DOKycHOE paccTosHUE U
ONTHYECKas cuja TOHKOM JuH3bL. [locTpoeHne n300pakeHuii B COOMPAIONIUX U PAaCCEUBAIOIINX
nuH3ax. @opMyra TOHKOM JTMH3bI. Y BEJIUYEHUE, TaBAEMOE JIMH30M.

[Ipenensl TPUMEHUMOCTH TEOMETPUUECKON ONTHUKH.

BonnoBas ontuka. Wutepdepenmus cBera. KorepeHTHble HCTOYHHMKH. Y CIOBUA
HaOJIOIEHUST MAKCHMYMOB 1 MUHUMYMOB B MHTEP()EPEHIIMOHHON KapTHHE OT IBYX CHH(A3HBIX
KOI'€pEHTHBIX UICTOYHUKOB.

Hudpakius  cBera. JudpakunonHas pemérka. YciaoBue HAOIIOACHUS —TIIABHBIX
MaKCHMMYMOB IIPU MaIEHUU MOHOXPOMAaTHUECKOT0 CBETa Ha AU(PAKIMOHHYIO PEHIETKY.

[Tonspusanusa ceera.

TexHuueckue yCTpOWCTBA M IPAKTHMYECKOE NPUMEHEHHME: OYKH, Jyma, Qoroammapar,
MIPOEKLMOHHBIN anmnapaT, MUKPOCKOII, TEJIECKOM, BOJIOKOHHAs ONTHKA, TU(PaKIIMOHHAs PEIIETKA,
MIOJIAPOU.

Jlemoncmpayuu

[IpsiMonuHEHOE pacHpOoCTpaHEHUE, OTPAKEHHE M NpejJoMieHHe cBeTa. OnTHyecKue
MPUOOPBHI.

[Tonnoe BHyTpeHHEE OoTpaxeHue. Moiens CBETOBOAA.

HccnenoBanue cBONHCTB N300pakeHU B JTMH3aX.

Mopenu MUKpPOCKOIIa, TEJIECKOMa.

Habmtonenue unrepdepenuuu cera.

Hab6monenue nudpakiuu cBera.

Habmonenue nucnepcuu cBera.

[Tonmy4yenue cnekTpa ¢ MOMOIIbIO TPU3MBI.

[Tony4yeHnue criekTpa ¢ TOMOLIbIO TU(PPAKIIMOHHON PEIIETKH.

Habmonienue nonsipuzanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopsie pabomul

N3mepenne nokazarens NpeaoMIEHUs CTEKIIa.

Wccnenoanue cBONCTB N300pakeHUH B JTMH3aX.

Habmtonenue nucnepcuu cBera.

Pa3nen 6. OcHOBBI crieliuaIbHONH TEOPUH OTHOCHTEIBHOCTH
I'paHuLlbl IPUMEHUMOCTH KJIacCMUYecKolM MeXxaHHMKHU. [locTynmaTsl crenuanbHOW TeopHH
OTHOCUTEJIBHOCTU: HWHBAPUAHTHOCTh MOIYJsl CKOPOCTM CB€Ta B BaKyyMme, [MPUHIUI
OTHOCUTEIBHOCTH DUHIITEHHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTHU. 3aME/JIEHNE BPEMEHH U COKPALEHUE JTUHBI.
OHEprus U UMITYJIbC PEIATUBUCTCKON YaCTULIBL.
CBs13b Macchl C HEPruen U UMIYJIbCOM PEISATUBUCTCKON YaCTHUIIbI. DHEPTHUS OKOS.

Pa3znea 7. KBanToBas puzuka
Tema 1. Inemenmuol K6AHMOBOI ONMUKU
®dotonbl. Dopmyna [lnanka cBsi3u SHEPTHH (POTOHA C €0 YACTOTOW. DHEPTHS U UMITYIIBC
¢dorona.
OtkpeiTie u wuccinenoBanue (orordpdexra. Ombitet A. I'. CroneroBa. 3akoHBI
¢dororddekra. YpaBHenue DiinmreitHa g porordpdexra. «KpacHas rpanuna» porosrpdexra.
Jasnenue ceera. OnbiTel I1. H. JIeOenena.
XHUMHYECKOE IEHCTBHE CBETA.



TexHuyeckne ycTpoilcTBa M NpaKTHUECKOE MPUMEHEHHE: (OTOAIEMEHT, (POTONATUHK,
CoJHeuHasi barapesi, CBETOUO/I.

Jlemoncmpayuu

®oT03(QeKT Ha YCTaHOBKE C ITUHKOBOM MJIACTUHOM.
HccnenoBanue 3akoHOB BHemHero (porodddekra.
Cseronuopn.

Conneunas 6artapes.

Tema 2. Cmpoenue amoma

Monens atroma Tomcona. OnsiTel Peszepdopna mo paccesHuto o -uactuu. IlnaHerapHas
Mozenb atoMa. Ilocrynarel bopa. M3nyuenue u norsomienre GOTOHOB MpHU MEPEX0JIe aToMa C
OJTHOT'O YPOBHS HEPTUHU Ha Ipyroil. Bunel cnextpos. CriekTp ypoBHEHN 3HEPTUU aToMa BOAOPOA.

BonHoBbIe cBoiicTBa yacTull. Bonuel ne bpoitnsa. KopnyckyasipHO-BOJIHOBOW JTyaanu3M.

CHoOHTaHHOE U BBIHYKJEHHOE U31yUYCHHUE.

TexHuueckue yCTpOWCTBA M MPAKTUUECKOE TPUMEHEHUE: CHEKTPAIbHBIM aHaIu3
(cexkTpockoI), na3ep, KBAHTOBBIN KOMITBIOTED.

JHemoncmpayuu

Mopnens onbita Pesepdopna.

Ornpenenenue JIMHBI BOJIHBI Ja3epa.

Habuntoienue nuHenvaTbIX CIEKTPOB U3TyUEHUSI.

Jlazep.

Yuenuueckuii skcnepumenm, nabopamopuule pabomol

Habntonenue nuHeiyaToro cekTpa.

Tema 3. Amomnoe aopo

OKCIEpUMEHTBHI, JOKA3bIBAIOIINE CI0KHOCTD CTPOECHHUS siipa. OTKPBHITHE paIyi 0AKTUBHOCTH.
Omneiter Pezepdopaa mo onpeaenennio cocraBa paauoakTUBHOTO u3nydeHus. CBoicTBa anbda-,
Oera-, TaMMa-u3NydeHus. BiausiHue paJqoakTHBHOCTH Ha JKUBbBIE OPTaHU3MBI.

OTtkpsiTHE IPpOTOHA U HeliTpoHa. Hykinonnas moaens siapa I elizen6epra—lBanenko. 3apsn
sapa. MaccoBoe uucino siapa. U30Tomsl.

Anbda-pacnaa. DJIeKTpOHHBIA W MO3UTPOHHBIA OeTa-pacnan. ['amma-usznydyeHue. 3aKoH
PaZvoaKTUBHOIO pacnajia.

DHeprus cBs3U HYKJIOHOB B sijipe. SaepHble cuibl. JledexT maccel sapa.

Snepubie peakunu. JleneHue u CUHTES A1IEp.

Snepubnii  peakrop. TepmosiaepHbiii cunHTe3. IIpoOnemMbl M MEPCHEKTHBBI  SACPHOM
JHEPreTUKU. JKOJIOTUYECKUE ACTIEKTHI IACPHON YHEPTETUKH.

OnemeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.

Mertonbl HabMIOAEHNUS U PErUCTPALlUU 3JIEMEHTapHBIX YacTHULI.

OyHnaMeHTaIbHBIC B3aUMOACHCTBHS. EANHCTBO (PM3NYECKOI KapTHHBI MUDA.

TexHnveckue ycTpoicTBa M MPaKTHYECKOE MPUMEHEHHE: J03MMETp, Kamepa BuibcoHa,
SIIEPHBIN peakTop, aToMHasi 6oMoa.

Jlemoncmpayuu

CYETYNK HOHU3UPYIOIIUX YaCTHII.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol
HccnenoBanne TpekoB yacTuil (1o roToBbIM (poTorpadusim).

Pa3nen 8. JieMeHTBI aCTPOHOMHUM U ACTPOPU3MKH
Dranbl pa3BUTUS acTpoHOMUH. [IpUKiIaiHOe 1 MUPOBO33PEHUYECKOE 3HAUCHUE aCTPOHOMHUH.



Bup 3Bé3qH0ro Heba. Co3Besnus, spkue 3BE3/bl, IIAHETHI, UX BUAUMOE ABHIKEHHE.

ConHeynas cucreMa.

Connue. ConHewyHass akTUBHOCTh. Mcrounuk sHeprun ConHI@a W 3BE34. 3BE3NBI, UX
OCHOBHBIE XapaKTEPUCTUKH. /lnarpamma «CHEKTPaIbHbIM KJIACC — CBETUMOCTBY. 3BE3/IbI IVIaBHOMN
MIOCIEA0BATENBHOCTH.  3aBUCUMOCTh ~ «Macca — CBETHUMOCTbY»  JUId  3BE3X  IJIaBHOM
nocje0BaTenbHOCTH. BHyTpeHHee cTpoeHue 3BE3A. COBpEMEHHbIE MPEACTABIECHUS O
IIPOUCXOXKIEHNH U 3Bomonnu ConHIa v 3BE311. DTalbl )KU3HU 3BE3 L.

Mineunsiii [Tyts — nHamia [Nanaktuka. [Tonoxxenue u nemwxenne Comnuna B ["anmaktuke. Tumbl
rajJlakTuk. PaguoranakTuku v kBa3zapsl. YEpHBIE IBIPHI B siipax rajlakTHK.

Bcenennas. Pacmmpenue Bceenennoii. 3akon XaOOmna. Pazberanue ranaktuk. Teopus
bonpuioro B3peiBa. PenukroBoe usnydeHue.

Macmrabnas crpykrypa Beenennoii. MeraranakTuka.

Hepeménnsie npobiaeMbl aCTpOHOMUH.

Yuenuueckue nabnrooenus

Habitoienust HeBOOPYXEHHBIM TJIa30M C UCIOIb30BAaHUEM KOMIIBIOTEPHBIX MPUIOKEHUN
JUIsL OIpeZieNIeHHsI ON0KEeHNUs HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JJaTy: OCHOBHBIE CO3BE3]IUS
CeBepHOro nosymapus 1 sipkue 3BE3/bl.

Habmronenus B Teneckon Jlynsl, mnanet, Maeunoro [lyrtu.

Oobo0marmee NOBTOPEHNE

Ponp u3MKM M acTpOHOMMM B 3KOHOMHYECKOM, TEXHOJIOIMUYECKOM, COLMAIbHOM U
ATUYECKOH chepax esTeNbHOCTH YeJIOBeKa, pojib U MECTO (M3UKH U aCTPOHOMHUHU B COBPEMEHHOM
HAay4YHOH KapTHHE MHpa, pojib (u3nyeckod Teopuu B (OPMUPOBAHMM NPEACTABICHUN O
(hbU3UYECKO KapTHHE MHpa, MECTO (PU3MUECKOW KapTHHBI MHpa B OOIIEM PSTy COBPEMEHHBIX
€CTECTBEHHO-HAY4YHBIX NIPEACTABIECHUIN O IPUPOJIE.

MesxknpeaMeTHbIe CBSI3U

Nzyuenmne xypca ¢usuku 6a3zoBoro ypoBHsS B 11 Kimacce OCYyIIECTBIISICTCS C yYETOM
COJIEP)KATENIbHBIX MEXIPEIMETHBIX CBsI3€M € KypcaMH MaTeMaTUKH, OWOJIOTMH, XUMHH,
reorpauu U TEXHOJIOTHUHU.

Mescnpeomemusie nonusimus, CBA3aHHBIE C HW3YYEHHEM METOJOB HAyYHOI'O MO3HAHUSA:
sIBIICHUE, Hay4yHbId (akT, rumoresa, (u3myeckas BeIMYMHA, 3aKOH, TEOpUs, HaONI0/EHUE,
9KCIIEPUMEHT, MOJIEIINPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelieHUe CUCTEMbl YPaBHEHUMN, TPUTOHOMETPUYECKUE (YHKLHUU: CHHYC,
KOCHUHYC, TAHIE€HC, KOTAHI'€HC, OCHOBHOE TPHUIOHOMETPHUYECKOE TOXKIECTBO, BEKTOPBl M HX
IIPOEKIIMM HAa OCU KOOPJAWHAT, CIOXKEHHE BEKTOPOB, NPOU3BOJHBIE 3JEMEHTApHBIX (YHKIMA,
MIPU3HAKH MTOJ00HS TPEYT OJIbHUKOB, ONpEIeeHNe TUIOIAIU TNIOCKUX GUryp U 00bEMa Ted.

bBuonozus: 3nexTpudeckue siBICHUS B )KUBOW NPUpPO/IE, KonebaTeabHbIe ABHKEHHS B )KUBOU
MIPUPOJIE, ONITUYECKHUE SIBICHUS B )KUBOM NMPUPOAE, AEUCTBUE palialluy Ha )KUBBIE OPTaHU3MBI.

Xumusa: CTpOGHME aTOMOB W MOJIEKYJ, KpUCTaJUIMYecKas CTPYKTypa TBEPIBIX Tell,
MEXaHU3Mbl 00pa30BaHMs KPUCTANINYECKON PEIIETKH, CIIEKTPAJIbHBIN aHAIH3.

l'eocpaghusa: MarHUTHBIE TONIOCa 3€MIIM, 3aJI€KM MArHUTHBIX PyaA, GoTochEMKA 3eMHON
MIOBEPXHOCTH, MPECKa3aHue 3eMIIETPSCEHUI.

Texnonozus: MTUHUM DJIEKTPOIIEpENad, T€HEPATOp MEPEMEHHOIO TOKA, AJIEKTPOJBUIATEINb,
WHIYKIIMOHHAs TIeYb, pajap, paadonpuéMHUK, TeleBU30p, aHTeHHa, TenedoH, CBU-meus,
IIPOEKLIMOHHBIN anmnapar, BOJIOKOHHAs ONTHKA, COJTHEYHast OaTapes.



3.IINTAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATDI

OcBoenune ydeOHoro mpeamera «®Pus3uka» Ha ypOBHE CpeAHEro oOIero oOpa3oBaHUs
(6a30BBII  ypOBEHB) JIOIDKHO  OOECIEYHUTHh  JIOCTHIXKEHHE  CIEAYIONIMX  JIMYHOCTHBIX,
METAaINPEeIMETHBIX U MPEIMETHBIX 00pa30BaTEebHBIX PE3yIbTAaTOB.

JINYHOCTHBIE PE3YJIbTATDI

JIM4HOCTHBIE pe3yibTaThl OCBOCHMS ydeOHOro mpenmera «@DH3MKa» TOIDKHBI OTPaXkaTh
TOTOBHOCTh M CIIOCOOHOCTh OOYYAIOIIMXCS PYKOBOACTBOBAThCS C(HOPMUPOBAHHOIN BHYTPCHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOW IEHHOCTHBIX OpHEHTAlM{, TO3UTHBHBIX BHYTPEHHUX
yOSKICHUH, COOTBETCTBYIOIIMX TPAJAUIUOHHBIM  IEHHOCTSM POCCHHCKOrO  OOIIeCTBa,
paciIupeHue >KU3HEHHOTO OIbITa W OIBITa JESITENIBHOCTH B IPOLECCE pealu3allid OCHOBHBIX
HalpaBJICHUH BOCIIUTATEIbHON IESITEIbHOCTH, B TOM YHCJIC B YaCTH:

1) rpamaaHCcKOro BOCIIUTAHMS:

COPMHUPOBAHHOCTh ~ TPAKIAHCKOM TMMO3UIMUA  OOYYAIOMIErocs Kak aKTHBHOTO |
OTBETCTBEHHOI'0 YWIEHA POCCUHCKOTr0 OOIIECTRA;

NPUHATAE TPAJUIMOHHBIX OOLIEYEIOBEYECKUX T'yMAaHHUCTHUECKHX M JIEMOKPATHUECKHX
IIEHHOCTEI;

TOTOBHOCTh BECTH COBMECTHYIO JESTEIbHOCTh B HMHTEpECaX TI'PaKIaHCKOro OOIIEeCTBa,
y4acTBOBaTh B CAMOYIIPABJICHHH B 00Pa30BaTEIbHON OpraHU3aluiy;

YMEHHE B3aWMOJICEHCTBOBATh C COIMAIBHBIMH HMHCTHTYTAaMH B COOTBETCTBUH C HX
GYHKIMSIMU M HA3HAYCHUEM;

TOTOBHOCTH K TYMaHUTapHOU M BOJIOHTEPCKOM JIESITEIbHOCTH;

2) NATPHOTHYECKOT0 BOCTIUTAHUS

c(pOpMUPOBAHHOCTH POCCUICKOM IPpakJAHCKOW HJICHTUYHOCTH, TATPUOTU3MA;

[IEHHOCTHOE OTHOIICHHWE K TOCYIApCTBEHHBIM CHMBOJAM, JOCTHIKEHHSM pPOCCHHCKHX
y4E€HBIX B 00JIACTH (PU3UKHU U TEXHUKH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

cOpMUPOBaHHOCTH HPABCTBEHHOT'O CO3HAHMUSI, STUYECKOI0 TIOBE/ICHHS;

CIIOCOOHOCTH OIIEHWBATh CUTYAIHIO M IPUHUMATh OCO3HAHHBIE PELICHNUS, OPHEHTHPYSICh Ha
MOpaJTbHO-HPAaBCTBEHHBIC HOPMBI U [IEHHOCTH, B TOM YHUCJIE B ACATCIBHOCTH YYEHOTO;

OCO3HAHME JITYHOT'0 BKJIJ[a B IOCTPOCHHUE YCTOMYUBOrO OYy/IyIIero;

4) 3¢TeTHYeCKOro BOCIIMTAHMA:

ICTETHYECKOE OTHOIICHHE K MHUPY, BKIIIOYasi CTETHKY Hay4YHOTO TBOPYECTBA, IPUCYIIETO
(u3nueckoil Hayke;

5) TpyoBOro BOCIUTAHUS:

MHTEPEC K pa3IMYHbIM chepaM IpodecCHOoHaNbH Oi eI TENbHOCTH, B TOM YHCIIE CBA3aHHBIM
¢ (u3uMKONl M TEXHHKOW, yMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOp Oynymied npodeccuu u
peann30BBIBaTh COOCTBEHHBIE )KN3HEHHBIE TUIAHEbI,

TOTOBHOCTh U CIOCOOHOCTh K O0pa30BaHUIO M CaMOOOPA30BaHMIO B 00JaCTH (PU3UKHU Ha
IPOTSHKEHUH BCEH JKM3HU,

6) IKOJIOrHYECKOT0 BOCTIUTAHUS

Cc(OPMUPOBAHHOCTH HKOJIOTUYECKOH KYJIbTYphl, OCO3HaHWE TJIOOATBFHOrO XapakTepa
HKOJIOTHYECKUX TPOOIIeMm;



IJIAHUPOBAHUE U OCYIIECTBIICHUE JEHCTBUIA B OKPYKAIOIIECH Cpeie Ha OCHOBE 3HAHUS LEIeH
YCTOMYUBOI'O Pa3BUTHS YETIOBEUECTBA;

pacilipeHHe OIbITa JIeATENbHOCTH HKOJIOTMYECKOM HANpaBJICHHOCTH Ha OCHOBE
MMEIOIIUXCS 3HAHUM 110 PHU3UKE;

7) IEHHOCTH HAYYHOTr'0 MO3HAHMS:

cOPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIONIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHA (HU3HUYECKON HAYKH;

OCO3HAHME IIEHHOCTHU HAYYHOU JESATEIHHOCTHU, TOTOBHOCTH B MPOIECCE U3YyUCHUS (PUBUKHU
OCYIIECTBJISATh MPOECKTHYIO U UCCIIEI0BATENBCKYIO I€ATEIbHOCTh MHANBUIYAJIbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATHI

Ilo3HaBaTe/ibHbIE YHUBEPCAJbHBIE YUeOHbIe 1eHCTBUSA
ba3oBble Jiornueckue AeicTBUA:

CaMOCTOSTENIbHO (OPMYIHPOBATh W aKTyalU3UpOBaTh MpoOJIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTNPENENATh LENH IeATEIbHOCTH, 3aaBaTh apaMeTPhl U KPUTEPUU UX JTOCTHIKECHHUS;

BBISIBIIATH 3aKOHOMEPHOCTH ¥ TTPOTUBOPEUHSI B pACCMATPUBAEMBIX (DU3UIECKUX SBICHUSAX;

pa3pabaThiBaTh TUIaH PEHICHUS MPOOJIEMBI C YIETOM aHAIHM3a UMEIOIINXCS MaTePUATbHBIX
Y HEMAaTepHUaIbHBIX PECYPCOB;

BHOCUTh KOPPEKTUBBI B JIEATEIbHOCTb, OLICHUBATh COOTBETCTBUE PE3YJbTATOB IIEIISIM,
OLICHUBATh PUCKHU IMOCIIEICTBUI 1E€ATEIbHOCTH;

KOOpPJIMHUPOBATh U BBHINOJIHATH pPabOTy B YCIOBHUSX PEATBbHOTO, BUPTYAJIbHOTO U
KOMOMHHPOBAaHHOT'O B3aMMOICHCTBHS;

pPa3BUBATh KPEATUBHOE MBIIUICHHUE MPU PEIICHUH >KM3HEHHBIX MPOOJIEM.

ba3zoBble ucciieoBaTeIbCKHeE AeHCTBUSA

BIIQZICTh HAYYHOW TEPMUHOJIOTHEH, KIIOUEBBIMU TOHATHSMHA W METOJAAMH (PU3MUECKOU
HayKH;

BJIQ/IETh HaBbIKAMH Y4eOHO-HMCCIIE0BATENbCKOW U MPOEKTHOM AeATEeIbHOCTH B 001acTu
(hU3HUKHU, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TTOUCKY METOJOB PELICHUS 3a/1a4
(bu3nuecKoro cogepKaHusl, MIPUMEHEHHUIO Pa3INYHBIX METOI0B MIO3HAHUS;

BIIAJICTh BHJIAMU JCSTEIBHOCTH IO TOJYyYEHHUIO HOBOTO 3HAHUS, €r0 WHTEPHpPETaLNH,
MpeoOpa3OBaHUIO U MPUMEHEHHUIO B PA3IMUHBIX YUEOHBIX CUTYAIUSIX, B TOM YHCIIE TIPU CO3/IaHUU
y4eOHBIX MPOCKTOB B 00JaCTH (PU3UKY;

BBISIBJIATh [PUYMHHO-CJICCTBEHHbIE CBA3M W aKTYaJIM3UpPOBATh 3a/ady, BBIIIBUIATh
TUTIOTE3Y €€ PeIIeHUs], HAXOIUTh apTYMEHTHI JIJIs JI0Ka3aTeIhCTBA CBOMX YTBEPKICHUH, 3a/1aBaTh
rapamMeTpbl U KPUTEPHUH PELICHNUS;

aHAJM3UPOBATh MOJTYYCHHBIE B X0 PEIICHUS 3a/1a4l Pe3yIbTaThl, KPUTHUYECKH OIICHUBATH
UX JOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSX;

CTaBUTh U (POPMYIHPOBATh COOCTBEHHBIE 3a/1a4K B 00pa30BaTEIbHOI 1€ATEIbHOCTH, B TOM
YHCIie TIPU U3YYCHUU (DU3HKHY;

JaBaTh OLEHKY HOBBIM CUTYAIlUsIM, OLICHUBATh MPUOOPETEHHBIN OMbIT;

YMETh MEPEHOCUTH 3HAHUS 10 (PU3HKE B MPAKTUYECKYIO 00JIACTh )KU3HEACATEIHLHOCTH;

YMETb UHTErPUPOBATh 3HAHUSA U3 Pa3HBIX MIPEIMETHBIX 00IacTei;

BBIJIBUTATh HOBBIC UJIEH, MPEIaraTb OPUTMHAIIBHBIC TTOJIXO/IbI M PELICHUS;

CTaBUTH MPOOIEMBI U 33/1a4H, TOMYCKAIOIINE allbTePHATUBHBIC PEILICHUSI.



PatGora ¢ undopmaumeii:

BJIaACTb HABBIKAMHW IMOJYYCHUA I/IH(pOpMaL[I/II/I (1)I/ISI/II-I€CKOFO COACPpKaHHA U3 UCTOYHHUKOB
pa3HbIX THUIIOB, CaMOCTOSITENIBHO OCYILECTBISATh IMOMCK, aHalIMW3, CHCTEeMaTHU3alHuio U
MHTEPIpETaNio HH(OPMALIUY PA3TUYHBIX BUIOB U (OPM IIPECTABICHHUS;

OLIEHUBATH JOCTOBEPHOCTh HH(OpMAIINH;

HCIIOJIB30BAThL CPCACTBA I/IH(i)OpMaIII/IOHHBIX U KOMMYHUKAITMOHHBIX TEXHOJIIOTUHA B
pEIICHUN KOTHUTHUBHBIX, KOMMYHHKATHUBHBIX M OpPraHU3AallMOHHBIX 3a/Ja4 C COOJIIOJECHHUEM
TpeOOBaHUI SPrOHOMUKH, TEXHUKH O€30MaCHOCTH, TUTHEHBI, PeCypcocOepeKeH s, TIPaBOBBIX U
ATUYECKUX HOPM, HOpM MH(OpMaIlMOHHON 06€30MacHOCTH;

CO3/1aBaTh TEKCThl (PU3NYECKOr0 COAEP)KAaHHUA B pa3IU4HbIX (opmarax ¢ ydéTom
Ha3zHauyeHUs HH(POPMALIUU U LIEJIEBOM ayIUTOPHH, BBIOMpasi ONTUMATIbHYIO (hOpMy IpeacTaBICHUs
Y BU3YaJIU3allHH.

KoMmyHuKaTHBHBIE YHUBEpPCAJIbHbIC y4eOHbIE 1eiiCTBHS:

OCYIIECTBIISITH OOLICHNE Ha YPOKax (PU3UKU U BO BHEYPOUHOM JESITEIHHOCTH;

pacIo3HaBaTh NPENOCHUIKH KOH(PIUKTHBIX CUTYallui U CMATYaTh KOH(JIMKTHI;

pa3BEPHYTO U JIOTMYHO H3JIaraTb CBOIO TOYKY 3pPEHHUS C HCIOIb30BAHHEM S3BIKOBBIX
CPEICTB;

MMOHMMATh U UCMOIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHAUBUAYAIbHON paboTHI;

BBIOMpPATh TEMAaTHUKy U METOJbl COBMECTHBIX ACUCTBUH C Y4ETOM OOLIMX HMHTEPECOB H
BO3MOYKHOCTEH Ka)KIOr'0 WICHA KOJUIEKTUBA;

OPUHMMATh LEIM COBMECTHOM JEATENbHOCTH, OPraHW30BbIBaTh M KOOPIAMHHPOBATH
JNEUCTBUS 1O €€ TOCTHKEHUIO: COCTABIIATH IUIaH JEUCTBUM, PACIIPENENIATh POIH ¢ YUETOM MHEHUN
YYaCTHUKOB, 0OCYXKIaTh Pe3yIbTaThl COBMECTHOIH padoTHI;

OLIEHMBATh Kaue€CTBO CBOEI'0 BKJIAJa U Ka)KJOr'0 YYaCTHMKA KOMaHJbl B OOLIMH pe3ysbTaT
10 pa3paboTaHHBIM KPUTEPHUSIM;

IpeyiaraTb HOBBIE IPOEKTHI, OLIEHMBATH HJAEU C IMO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAaKTUYECKOW 3HAYUMOCTH;

OCYILECTBIIATh IIO3UTUBHOE CTPATErMYECKOE IIOBEJACHME B Ppa3IMYHbIX CHUTYalUsX,
IPOSIBJIATH TBOPUECTBO M BOOOPaKEHHE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHBIC yHUBEpPCAIbHbIC Y4eOHBbIC 1CHCTBHA
Camoopranu3amnus:
CaMOCTOSITENIbHO OCYILECTBJIATh IO3HABATENIBHYIO JEATEIbHOCTh B O0JIACTH (PU3MKH U
aCTPOHOMUHU, BBISIBIIATH TPOOJIEMBI, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIbHO COCTAaBJIATh IUIAH PEIICHHs] PACUETHBIX M KAYE€CTBEHHBIX 3aJady, IJIaH
BBIMIOJIHEHUS] NPAKTHUYECKOM paboThl ¢ y4y€TOM MMEIOUIMXCS PEecypcoB, COOCTBEHHBIX
BO3MOYKHOCTEM U MPEIIIOUYTCHHUI;
JlaBaTh OLEHKY HOBBIM CUTYalUsM;
pacuMpsATh paMKH Y4eOHOT0 IIpeMeTa Ha OCHOBE JIMYHBIX MPEAIOYTCHUN;
JiefaTh OCO3HAHHBIN BHIOOp, apryMEHTUPOBAaTh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelieHue;
OLIEHUBATh MPUOOPETEHHBIN OMBIT;
Croco0CTBOBATH (POPMUPOBAHUIO U MPOSIBICHUIO SPYAULIUU B 00J1aCTH (PU3UKU, TOCTOSHHO
MOBBIIIATH CBOM 00pa30BaTeNbHbIN U KyJIbTYpHBIH YPOBEHbD.
CaMOKOHTPOJIb, IMOLMOHAJIBbHbII MHTEJIEKT:



JIaBaTh OICHKY HOBBIM CHTYallUsM, BHOCHTH KOPPEKTHBHI B JEATEILHOCTh, OIICHUBATH
COOTBETCTBHUE PE3YJILTATOB IEIISIM;

BJIAJICTh HABBIKAMU MTO3HABATEIBHON peIEKCHH KaK OCO3HAHMS COBEPIIAEMBIX JCHCTBHMA
Y MBICTUTENBHBIX TIPOIECCOB, UX PE3YILTATOB U OCHOBAHUI;

UCIIOJIb30BaTh MPUEMBI peIICKCUU JUTSI OIICHKH CUTYAIIMH, BEIOOPAa BEPHOTO PEIICHUS;

YMETh OIICHUBATh PUCKUA U CBOCBPEMEHHO MPUHUMATDH PEIICHUS 110 UX CHUKEHUIO;

NPUHUMATh MOTUBBI U apPT'YMEHTBI JPYTUX MPHU aHATU3E PE3YJIbTaTOB JICATEIbHOCTH;

MPUHUMATH Ce0sl, TOHUMAsi CBOM HEJIOCTATKH U JJOCTOMHCTBA,

NPUHUMATh MOTUBBI 1 apT'YMEHTHI APYTUX MPHU aHAIIN3€ PE3YAbTATOB JAEATENbHOCTH;

pHU3HABATH CBOE MPABO M MMPABO JIPYTHX Ha OIMIHOKH.

B mporiecce noctukeHus TMYHOCTHBIX PE3YJIbTaTOB OCBOSCHUS MPOrPaMMBbI 10 (PHU3UKe IS
YPOBHSI CPeAHETO OO0IIEro o0pa3oBaHUs y OOYYaIOIIUXCS COBEPUICHCTBYETCS IMOIIMOHATBHBIN
WHTEJUIEKT, MPEANoIaralonmi ChOpMHUPOBAHHOCTD:

CaMOCO3HaHUS, BKIIOYAOIIETO CITOCOOHOCTh TOHUMATh CBOE IMOITMOHAILHOE COCTOSHUE,
BHJICTh HAMPABJICHUS Pa3BUTHsI COOCTBEHHOM dYMOIIMOHATBHON Cephl, ObITh YBEPEHHBIM B cebe;

CaMOpEryJIMPOBaHUS, BKIFOYAIOIIETO CAMOKOHTPOJIb, YMEHUE IPUHUMATh OTBETCTBEHHOCTb
3a CBOE MOBEJICHHE, CITOCOOHOCTh aalITUPOBATHCS K AMOIIMOHATBHBIM U3MEHEHUSIM U TIPOSIBIISTH
THOKOCTB, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIlMW, BKJIIOYAMOIICH CTpeMJIEHHE K JIOCTMDKCHHUIO IeNId M YCIeXy,
ONTUMU3M, HHUITUATUBHOCTh, YMEHUE JIWCTBOBAThH UCXO/I U3 CBOMX BO3MOKHOCTEI;

SMIIATHH, BKJIIOYAONMIEH CIIOCOOHOCTh TOHWMATh AMOITMOHAIBHOE COCTOSHHUE JPYTHX,
YUUTBIBATH €0 MIPH OCYIIECTBICHUN OOIICHHS, CIIOCOOHOCTh K COUYBCTBUIO U COTIEPEIKUBAHUIO;

COIMAITFHBIX HABBIKOB, BKITIOYAIONIUX CIIOCOOHOCTHh BBICTPAHUBATh OTHOLICHHS C APYTHMHU
JTIOABMH, 3a00TUTHCS, IPOSBISTH MHTEPEC U pa3peniaTh KOH(PIUKTHI.

MNPEJIMETHBIE PE3YJIBTATHI

K xonny obyuenus B 10 kiacce mpenMeTHbIe pe3ylbTaThl HA 0a30BOM YPOBHE JIOJKHBI
oTpaxaTh COOPMHPOBAHHOCTh Y O0YUAIOIINXCS YMEHHM:

JIEMOHCTPHUPOBATh HA MPHUMEpax pojb U MECTO (U3UKU B (OPMHPOBAHUU COBPEMEHHOM
HAYyYHOM KAapTUHBI MHUPA, B PA3BUTHUU COBPEMEHHOW TEXHHKHW U TE€XHOJIOTMH, B MPAKTUYECKOU
JIeATCIBbHOCTH JTIOJICH;

YUUTBHIBATh TPAHUIIBl MPUMEHEHHUS HW3YYEHHBIX (PU3MUYECKUX MOJeNel: MarepualibHas
TOUKa, WHEpIUaJIbHAs CHUCTeMa OTCU€Ta, aOCOIMIOTHO TBEPJOE TEJIO0, WACATBHBIN Tra3, MOJEIU
CTPOCHHS Ta30B, KUJIKOCTEH U TBEPABIX TEJ, TOUCUHBIH DJIEKTPUUECKHUM 3apsl MpPU PElICHUU
(dbuzmveckux 3a1ay;

pacmo3HaBaTh (hU3MYECKHUe SBICHUS (MPOLECChl) U OOBICHATH MX HAa OCHOBE 3aKOHOB
MCXaHUKH, MOJ'IGKy.]'I?IpHO-KHHGTH‘—IGCKOfI TEOpHUU CTPOCHUA BCEHICCTBA U DJICKTPOJUHAMHUKHU:
paBHOMEpPHOEC U PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE [IBIKEHUE, CBOOOTHOE TMaJeHHE Tedl,
JBUKEHHE IO OKPYKHOCTH, MHEPIHS, B3auMo/ieiicTBue e, quddy3usi, OpoyHOBCKOE ABUKEHUE,
CTPOCHHE KUAKOCTEH M TBEPIBIX TEM, U3MEHEHHE 00bEMa Tell PHU HArpeBaHWU (OXJIAXKICHUN),
TEIUIOBOE PABHOBECHUE, HCIApEHHe, KOHJEHCAlMsl, IUIaBJIEHHE, KPHUCTaNIM3alusl, KHUIIEHUE,
BJIAKHOCTDb BO3/1yXa, ITOBBINICHUEC JaBJICHUS 'a3a Ipu €ro Harp€BaHuM B 3aKPLITOM COCY/IC, CBA3b
MEXJy IapamMeTpaMu COCTOSHHS Ta3a B H30Mpolleccax, JEKTpH3alusl Tel, B3auMOJCHCTBUE
3apsJIoB;



OIIMCBIBaTh MEXAHMUYECKOE JBM)KEHUE, UCIOJb3Ys (PU3UYECKUE BEIMYMHBI: KOOpPIHMHATA,
IyTh, NEPEMEIIEHUE, CKOPOCTh, YCKOPEHME, Macca Telja, CHJIa, UMIYJIbC Tejla, KMHETUYECKast
SHEprus, MOTEHIMaJbHAs SHEPrusi, MeXaHudeckas paboTa, MeXaHMYeCKass MOILIHOCTb; INpHU
OIMCAHWUU MPABUIIBHO TPAKTOBATH (PU3UUECKUIT CMBICI HCIIOIB3yEMBIX BETMYUH, UX 0003HAUECHUS
U eMHUIIBI, HAXOIUTh (POPMYJIBI, CBSI3bIBAIOLINE JAHHYIO (U3NYECKYIO BEJIMUYUHY C IPYTHMHU
BEJIMYHUHAMU;

OIIMCBIBaTh M3Y4YCHHBbIE TEIUIOBbIC CBOMCTBA TEl M TEIUIOBbIC SBJIECHUS, HCIIONb3Ys
¢u3nyeckne BENWYHMHBL: JABICHWE Ta3za, TEMIIeparypa, CpeaHsss KHHETHYECKas SHEPrus
XA0THYECKOr0 JBWKCHMSI MOJIEKYJ, CpPEAHEKBAJpaTU4HAs CKOPOCTb MOJIEKYJ, KOJIUYECTBO
TEIUIOTHl, BHYTPEHHSAS 3HEprus, padora raza, Kod(p@UIHUEHT IMOJIE3HOrO JEHCTBUS TEIIOBOTO
JIBUTATENIS; IPY ONHMCAHUU MIPABUIBLHO TPAKTOBATh (PU3UYECKUN CMBICI UCIOIb3yEMBIX BEJINYHH,
uX OOO3HAYeHHMs M EIAMHUIBL, HAXOAUTh (OPMYJbI, CBA3BIBAIOIIME JAHHYIO (PU3NYECKYIO
BEJIMYUHY C JPYTUMH BEITMUHHAM;

OIUCBIBATh M3YYEHHBIE JIEKTPUUECKUE CBOWCTBA BELIECTBA U JJIEKTPUYECKUE SIBICHUS
(mporieccsl), UCTIONB3YS (U3UUECKUE BETUYMHBL HJIEKTPUYECKUN 3apsijl, dJIEKTPHUECKOe MOJe,
HanpsOKEHHOCTh  I0JIs, IOTEHIMAaJ, Pa3HOCTh [OTEHIUAIOB;, IPU OINHCAHUU IPABUIBHO
TPAaKTOBaTh (PU3MUYECKHI CMBICT HCIOJB3YEMBIX BEIWYMH, UX OOO3HAYCHUS W EIAWHUIIBL
yKa3bIBaTh ()OPMYJIbI, CBA3BIBAIOIINE JaHHYIO (PU3NYECKYIO BEIUYMHY C JPYTUMH BEIMUYUHAMU;

aHAJIM3UPOBaTh (PU3UYECKHE IMPOLECChl U SIBJIEHUS, MCIONIb3Yyd (PU3MUECKHE 3aKOHBI U
IPUHLMIBL 3aKoH BcemupHoro taroreHus, |, I u Il 3akonsr HeioTOHA, 3aKOH COXpaHEHMS
MEXaHUYECKOM SHEPruu, 3aKOH COXPaHEHMsI UMITyJIbca, MPUHLIUI CYNEPIO3UILIMN CHJI, TPUHIUIT
paBHOIIPABUsl MHEPLIMAIBHBIX CUCTEM OTCUETA, MOJIEKYJIIPHO-KMHETUUECKYIO TEOPUIO CTPOEHUS
BEIIECTBA, Ta30Bble 3aKOHBI, CBA3b CPEJHEH KUHETHYECKOM SHEPruM TEIUIOBOTO IBMKEHUS
MOJIEKYJ ¢ a0COJNIOTHOM TeMIlepaTypo, MEpBbI 3aKOH TEPMOAMHAMUKHU, 3aKOH COXPAaHEHUS
AJIEKTPUUYECKOr0 3aps/a, 3aKoH KysoHa, pu 3ToM pa3ianyaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA,
€ro MaTeMaTU4eCKOE BHIPAKCHHUE U YCIIOBHS (TPaHHIIBI, 00IaCTH) MPUMEHUMOCTH;

OOBSACHATH OCHOBHBIE IPUHIIMIIBI ICHCTBUS MaIlIMH, TPUOOPOB M TEXHUUYECKUX YCTPOICTB;
pa3ianyaTth ycaoBUs UX 0€30M1aCHOrO UCIIO0JIb30BAHUS B MIOBCEAHEBHOM JKHU3HM;

BBIMOJIHATh JKCHEPUMEHTHI IO HUCCIEAO0BaHUIO (PU3MUYECKHX SIBIEHUN M MPOLECCOB C
HCIOJIb30BAaHUEM MPSAMBIX M KOCBEHHBIX H3MEpEHHil, Mpu 3TOM (HOPMYIHpPOBAThH
npobiemy/3aady ¥ rUIoTe3y y4eOHOro sSKCcrepuMeHTa, coOuparh yCTaHOBKY U3 IPEIJIOKEHHOT O
000pyAOBaHUs, IPOBOIUTH ONBIT U (POPMYIUPOBATH BBIBOABI;

OCYIIECTBIISATh MpPSIMbIE U KOCBEHHBIE H3MEpPEeHHs (U3NUYECKUX BEIMYUH, NPU ITOM
BBIOMPATh ONTHMAJbHBIM CIIOCOO M3MEPEHUs M HCHOJIb30BAaTh HM3BECTHBIE METOJbl OLEHKU
MIOTPELIHOCTEH U3MEPEHU;

UCCIIe10BAaTh 3aBUCMMOCTH MEXy (GPU3NUECKUMH BETMYNHAMHU C UCIOIb30BAHUEM MPSIMBIX
U3MEpEeHUil, IpU 3TOM KOHCTPYMPOBATh YCTAHOBKY, (PUKCUPOBATh PE3yNbTaThl MOIYyYECHHOU
3aBUCUMOCTH (PM3NYECKUX BEJTMUMH B BUJE TaOIUIl U IpauKOB, A€TaTh BBIBOABI 10 pe3yibTaTaM
HCCIIEIOBAHMS;

cobmoaTh mpaBuia Oe€30MacHOro TpyJda NpU NPOBEACHUU HCCIEIOBAHUN B paMKax
y4e0HOro HKCIEPUMEHTa, Yy4eOHO-UCCIIEIOBATEIbCKOM UM TIPOEKTHOW JESTENbHOCTH C
UCIOJIb30BaHUEM U3MEPUTENBHBIX YCTPOMCTB U 1TAOOPaTOPHOro 000PYAOBAHMS;

pemaTb pacu€THble 3aJayd C SBHO 3aJaHHOM (PU3MUECKOM MOJENbI0, HCIOIb3Ys
¢u3nyeckre 3aKOHBI M IPUHIIUIIBI, HA OCHOBE aHaJIM3a YCIOBHS 337a4ll BHIOMPATh (PU3HUECKYIO
MOJIeIb, BBIACHATh (U3NYECKUE BEIUYMHBI U (GOPMYINbI, HEOOXOAMMBIE Uil €€ pEeLIeHMS,
MIPOBOJUTH PACUYETHI U OLIEHUBATh PEAIHbHOCTH MOMy4YEHHOT0 3HaYeHHs (PU3HMUECKON BEIINYHHBI,



pelars KayeCTBEHHBIC 3aJa4d: BBICTPAUBATh JIOTMYECKH HENPOTUBOPEYMBYIO LEMOYKY
paccyXJIeHUI C OMOPOi Ha 3YUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PH3UUECKUE SIBIICHHUS,

UCII0JIb30BaTh P PEIICHUH Y4eOHBIX 3a/1a4 COBPEMEHHbIE HH(OpMAIIMOHHBIE TEXHOIOT U
JUIL TIOUCKA, CTPYKTYPHPOBAHHWS, HMHTEPIPETAMH W TPEACTaBICHUs y4eOHOW M Hay4dHO-
MOMYJISIPHOM MH(OpMAINH, TOTyYSeHHOH U3 Pa3IMYHbIX HCTOYHUKOB, KpUTUYECKH aHATU3UPOBAThH
noJy4aeMyro HH(popMaImo;

IPUBOIUTH MPUMEPHI BKJIaJa POCCUMCKUX U 3apyOEKHBIX YU€HBIX-(PU3HKOB B pa3BUTHE
HayKH, 00BsSCHEHHE MTPOIIECCOB OKPYKAIOMIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCII0JIb30BaTh TEOPETHUECKUE 3HAHUS 110 (PU3HMKE B TOBCETHEBHOM )KU3HHU [T 00€CTIeYeHUs
0e30I1acHOCTH MpU OOpaIleHUH ¢ MPUOOPaMU M TEXHUUYECKUMHU YCTPOMCTBAMH, JIUIsI COXPAHEHUSI
3JI0POBbS U COOJIOZICHUSI HOPM HKOJIOTMUECKOro MOBEICHHS B OKPYIKaIOLIel cpene;

pa0oTaTh B IpyIIE C BHIIOIHEHUEM Pa3IMUHBIX COLUAIBHBIX POJIEH, MIIAHUPOBATh PaboOTy
TPYIIBL, PAlMOHATIBHO pACHPENeNATh OOS3aHHOCTH M IUIAHUPOBATh JESATEIBHOCTh B
HECTaHJAPTHBIX CUTYalMsX, aJ€KBaTHO OLICHMBATH BKJIAJ Ka)KIOTO M3 YYaCTHHKOB T'PYIIIBLI B
peleHre paccMaTpuBaeMOil IPOOIIEMBI.

K xonHiy oOyuenust B 11 kJacce mpeaMeTHble pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHbI
OTpaxatb C(OPMHPOBAHHOCTD y 00yUAIOIIUXCS YMEHUN:

JIEMOHCTPUPOBATh Ha MpHUMEpax pojb U MECTO (U3UKU B (OPMHUPOBAHUU COBPEMEHHOM
Hay4YHOU KapTUHBI MHpA, B PA3BUTHH COBPEMEHHOM TEXHHUKH M TE€XHOJOTHMH, B IPAKTUYECKON
JeATeIbHOCTH JIIOJIEH, IEJOCTHOCTh ¥ €JMHCTBO (PU3MUECKON KapTUHBI MHUPA;

YUUTBHIBaTh TPAHUIBl TPUMEHEHUS W3YyYEHHBIX (U3MUECKUX MOJEe: TOUYeUHBIN
IJIEKTPUYECKUH 3apsij, JIyd CBETA, TOUEUHBIN HCTOUYHUK CBETA, S/IEPHAst MOJIEINb AaTOMa, HYKJIOHHAs
MO/IENIb aTOMHOT'O si/ipa MPH pellieHNH (PU3HUYECKUX 3a/1a4;

pacrio3HaBaTh (U3NYECKUE SIBIECHUS (IIPOIECChl) U OOBSCHATH MX HAa OCHOBE 3aKOHOB
9JIEKTPOAMHAMHUKU U KBAaHTOBOM (DU3MKM: 3JIEKTPUYECKask MPOBOANMOCTD, TEIJIOBOE, CBETOBOE,
XMMHYECKOE, MarHUTHOE JEWCTBHUSI TOKA, B3aUMOAEMCTBME MAarHUTOB, 3JIEKTPOMArHUTHAs
WHJYKLIHs, ACUCTBHUE MAarHUTHOIO IIOJs Ha IPOBOAHMK C TOKOM M JBHXKYLUMICS 3apaf,
3JIEKTPOMAarHUTHbIE KOJIE€OAHUs U BOJIHBI, IPSMOJIMHENHOE pacpoOCTpaHEHUE CBETa, OTPAKEHUE,
npeiromsieHue, uHTepdepeHuus, audpakuus U HOsApU3alUs  CBETa, AUCHEPCUs CBETa,
dhorosnexrpudeckuii 3¢pdext (PpororddexT), cBeToBOE AaBICHHE, BOSHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aTOMa BOAOPO/a, ECTECTBEHHAs! U UCKYCCTBEHHAs PAIMOAKTUBHOCTD;

OIIMCBIBATh M3YYEHHBIE CBOMCTBA BELIECTBA (DJIEKTPUYECKUE, MArHUTHBIC, ONTHYECKUE,
ANEKTPUYECKYIO ITPOBOAMMOCTD PA3IMYHBIX CPEN) U DJIEKTPOMArHUTHBIE SIBJIEHUS (IIPOLIECCHI),
UCTONB3ysd (U3NYECKHE BEIUYMHBI: DJIEKTPUYECKUHM 3apsil, cuila TOKa, JJIEKTpUYECKOoe
HalpspKEHUE, JIEKTPUYECKOE CONTPOTUBIIEHUE, PA3HOCTh MOTEHIMANIOB, 3JIEKTPOABUKYIIIAs CUIIA,
paboTa TOKa, MHIYKLMS MarHMTHOro Iojs, cwia Amnepa, cuia JlopeHla, MHIYKTUBHOCTb
KATYILIKH, SHEPrusi JIEKTPUYECKOIO0 M MArHUTHOrO MOJied, MEepUoJ M 4acTora KojeOaHWil B
KonebaTenbHOM KOHTYpE, 3apsi/l U Cujla TOKa B MPOLIECCe TapMOHMUYECKUX 3JIEKTPOMArHUTHBIX
KoneOaHui, (hOKyCHOE pacCTOSHME M ONTHYECKas CHUJla JIMH3bI, IPU ONUCAHUU IPABUIBHO
TPaKTOBaTh (PU3MUYECKHI CMBICT MCIOJIB3YEMbIX BEIMYUH, UX OOO3HAYEHHsS M EIUHHULIBL,
yKa3bIBaTh (POPMYJIbl, CBA3BIBAIOIINE JAHHYIO (U3NYECKYIO BEIMUUHY C APYTUMU BEIMUYNHAMU;

OIMCHIBaTh H3YYEHHBbIC KBAHTOBBIC SBJICHHUS M MPOLECCHI, HCIOIb3Ys (U3NYECKHE
BEJIMYMHBI: CKOPOCTb JJIEKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI M 4acTOTa CBETa, DHEPIUd U
uMmMnynbe (OTOHA, TEPHOA TMoiypacraja, SHEPTus CBSI3M AaTOMHBIX sJIEp, NPU OMHCAHUHU
IIPABUJIBHO TPAKTOBATh (PU3MUECKUI CMBICI MCHOJIb3YEMbIX BEJIMYMH, UX OO0O3HAuYeHUs U



€IMHUIIBI, YKa3bIBaTh (DOPMYJIbI, CBSI3BIBAIOLIME HAHHYIO (PU3MYECKYIO BEIMUYMHY C JAPYTMMHU
BEJIMYUHAMU, BBIYUCIIATH 3HAYCHUE (PU3NUECKON BEITHUNHBL;

aHAM3UPOBaTh (PU3NYECKUE TPOLIECCHl U SIBICHUS, UCHONb3Yysd (U3NYECKUE 3aKOHBI U
NpUHIMIBL:  3akoH OMa, 3aKOHBl IIOCJIEAO0BAaTENbHOIO U  MapajUIeIbBHOTO COECIUHEHUS
IIPOBOJAHMKOB, 3aKkoH Jlkoyns—JleHna, 3akoH DJJIEKTPOMarHMUTHOM  MHAYKLMH, 3aKOH
MPSIMOJIMHEMHOIO PacIpOCTPAHEHUSI CBETA, 3aKOHBI OTPAKEHHUSI CBETA, 3aKOHBI MPEIOMIICHHUS
CBeTa, ypaBHeHME DiHIITeNHHA 17151 HoTo3(h(heKTa, 3aKOH COXpPaHEHUS SHEPTUHU, 3aKOH COXPAHEHUS
UMIIY/IbCa, 3aKOH COXPAaHEHMs IJIEKTPUUECKOro 3apsija, 3aKOH COXPAHEHUS MACCOBOIO YHCIA,
noctynarel bopa, 3akOH paguMoOaKTHBHOIO pachajga, IMpU OTOM pPA3IdyaTh CIOBECHYIO
(OpMyIUPOBKY 3aKOHA, €ro MaTeMaTHYeCKOE BBIPAKEHUE U YCIOBUS (TpaHMIIbI, OOJIACTH)
IIPUMEHUMOCTH;

OIIPENEIATh HAIPABJIEHUE BEKTOPA MHIYKIUU MAarHUTHOTO IOJS MPOBOJHHMKA C TOKOM,
cwiibl AMriepa u cuibl JIopeHna;

CTPOUTH U ONMMCHIBATh N300paXKEHHE, CO3JaBAEMOE IIJIOCKUM 3€pKaJIOM, TOHKOM JINH301;

BBIMOJTHATh JKCHEPUMEHTHI MO HMCCIENOBAaHMIO (DU3MYECKUX SBICHHH W IPOIECCOB C
UCIONb30BaHUEM HPAMBIX W KOCBEHHBIX HM3MEpEHMil: mpu 3ToM  (QOpMYyJIHpOBATh
npoOiieMy/3afady U TUIOTE3Y yueOHOr 0 SKCIIEPUMEHTa, COOMPaTh YCTAHOBKY U3 IPEIOKEHHOT O
000pyAOBaHUs, IPOBOIUTH ONBIT U (HOPMYIUPOBATH BBIBOABI;

OCYILIECTBIISITh MPSMbIE W KOCBEHHBbIE M3MEpEHUs (U3MUECKUX BEJIUYHMH, IPU 3TOM
BBIOMpPATh ONTUMAIbHBIM CHOCO0 M3MEpeHHs M MCIOJb30BATh HM3BECTHBIE METOJbl OLIEHKU
MOTPENIHOCTEN U3MEPEHUI;

HCCIIEI0BATh 3aBUCUMOCTH (PU3NYECKUX BEMYMH C HCIIOIb30BAHUEM HPSIMBIX H3MEPEHHIHA:
IIPY 3TOM KOHCTPYHMPOBATh YCTAHOBKY, (PMKCHPOBATh Pe3yibTaThl MOJYYEHHOM 3aBHCUMOCTH
¢u3nyeckux BEIMYMH B BHJE TaOMMIl W TpauKoB, JeNaTh BBIBOABI IO pe3yjbTaTaM
HCCIIEIOBAHMS,

cobmroaTh mpaBmwiia OE30MACHOrO TpyJa IHpU IPOBEIEHUM HCCIENOBAaHUN B paMKax
y4eOHOro HKCHEpUMEHTa, Y4eOHO-HCCIEeN0BaTEIbCKOW M  IMPOEKTHOH JesATEIbHOCTH C
WCTIOb30BaHNEM U3MEPHUTEIIBHBIX YCTPOICTB U JIAOOPATOPHOT'0 000y IOBAHNUS;

pemiatb pacy€THble 3aJauyd C SIBHO 33JaHHOW (PU3MUECKOM MOJENbI0, HCIONb3Ys
(u3nueckue 3aKOHbI U IPUHIIMIIBI, HA OCHOBE aHaJIM3a YCIOBHS 3a/ladll BHIOUpATh (PU3UUECKYIO
MOJIeNIb, BBIACHATh (PU3NYECKUE BEIUYMHBI U (OPMYINbI, HEOOXOAMMBIE JUIs €€ pEeLIeHHMS,
IIPOBOJUTH PACUYETHI U OLIEHUBATh PEATIbHOCTD ITOJIyY€HHOIO 3HAU€HUs (PU3NUECKON BEITUYHMHBI;

pelaTs KayecTBEHHBIE 33Jaul: BHICTPAUBATh JIOTMUECKH HENPOTUBOPEUMBYIO LIEMOYKY
paccyKJIeHUH ¢ OIOPOI Ha N3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (pU3HUYECKUE SBICHHUS;

UCTIOJIb30BaTh MPH PEIICHUH Y4€OHBIX 337a4 COBPEMEHHbIE HH(POPMAI[IOHHBIE TEXHOIOTHH
JUI1 TIOMCKa, CTPYKTYPUPOBAaHHUS, WHTEPIpETalMd W INpeAcTaBleHUs y4eOHOH M Hay4yHO-
MOMYJISIPHOM HH(pOPMAIIH, TOTYYEHHON U3 Pa3IUYHbIX HCTOUHUKOB, KPUTUYECKH aHAJIM3UPOBATh
nojay4yaeMyro HH(opMaIuo;

OOBSICHATH IPUHIIMIIBI IEHCTBUS MAIIMH, IPUOOPOB U TEXHUYECKUX YCTPOMCTB, pa3anvarh
ycJ0BUs UX 6€30IaCHOT0 UCIOIb30BAHNUS B TIOBCEAHEBHON KU3HH;

IPUBOJUTH MPUMEPHI BKJIAJIa POCCUMCKUX U 3apyOE€XHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKHd, B 00BSCHEHHE IPOIIECCOB OKPYKAIOLIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTUI;

UCII0JIb30BaTh TEOPETHUECKUE 3HAHMSI 110 (PU3UKE B IIOBCEAHEBHOM KU3HU AJIs1 00ECIIEUCHHUSI
0e30macHOCTH MpHU O0pAIIEHUH ¢ MPUOOpaAMH M TEXHUYECKUMH YCTPOHCTBAMU, Ul COXPaHEHUS
3JI0pOBbsl U COOJIIOZICHUSI HOPM HKOJIOTMUECKOro MOBEICHHS B OKPY’KaloLIeH cpefe;



paboTaTh B IPYIIIE C BHIIOJHEHUEM Pa3IMYHbIX COLUATIBHBIX POJieH, IUIaHUPOBATh PaboTy
TPYIIbL, PAlMOHATIBHO pACHPENENATh OOS3aHHOCTH M IUIAHUPOBATh JESATEIBHOCTH B
HECTAaHJAPTHBIX CUTYalMsX, aJ€KBaTHO OLEHUBATHh BKJIAJ Ka)XJOr0 M3 YYaCTHHUKOB TPYMIbI B
pelIeHre paccMaTpruBaeMOi MPOOIEMBI.



4. TEMATHYECKOE IINTAHUPOBAHHUE
10 KJTACC

KoauuyecTBo yacon DJIeKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM undposbie
Ne ni/m P Koutpoabnbie | IIpakTtuyeckue (mupp )
MPOrpamMmmbl Bcero oOpa3oBaTe/ibHbIE
padoTshI padoTbI
pecypchl
Paznen 1. DU3UKA U METO/IbI HAYYHOI'O ITIO3HAHUS
bubnuoreka [JOK
1.1 ®u3uKa 1 METOAbI HAYYHOI'O MO3HAHHUS 2 https://m.edsoo.ru/7fA1bf72
Hroro no pazneny 2
Paznen 2. MEXAHUKA
bubmuoreka IJOK
21 Kunemariia > https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
22 Hluramiica ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXPAaHEHUS B MEXaHHUKE 6 1 1 httos://m.edsoo.ru/7fA 172
Wroro no pazneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJUHAMMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubnunoreka [IOK
' TEOPHH https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
3.2 OCHOBBI TEPMOAHHAMHIH 10 L https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 bubmumoreka [IOK
' ®a3oBbI€ MEPEXOJIbI 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

Uroro no pazneny 24
Paznen 4. 3JIEKTPOJAUHAMUKA
bu6nuoreka [JOK
4.1 10
dUeKTpocTaTitka https://m.edsoo0.ru/7f41bf72
4.9 [TocTostHHBIN 2neKTpruYecKnid TOK. TOKM B 12 bubnnoreka LHOK
' Pa3IUUYHBIX cpenax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
PesepBHOE Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



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

11 KIIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3/jiesioB U TeM ungpposbIie
Ne ni/m P Kourpoasnbie | IIpakTtuyeckue (upp )
NMporpaMmblI Bcero o0pa3oBaTebHbIE
padoThI padoTsI
pecypcsl
Paznen 1. 9JIEKTPOJANHAMUKA
MarnuTtHoe nosie. D1eKTpOMarHuTHast bubnuorexa [JOK
11 11 1 3
WHIYKIHS https://m.edsoo.ru/7f41c97c
Hroro no pazaeny 11
Pa3nea 2. KOJIEBAHUSA U BOJIHbBI
21 MexaHu4ecKue 1 3JIEKTPOMarHuTHbHIE 9 1 bubnuorexa [IOK
' KoseGanus https://m.edsoo.ru/7f41c97¢
99 MexaHu4ecKue U 3JIEKTPOMarHuTHbHIE 5 1 bubnuorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢
bu6mmoreka [JOK
2.3 O 10 3
frruia https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Pasznea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUHA OTHOCUTEJIBHOCTH

31 OCHOBBI CTIEIMAIBHON TEOPUU 4 1 bubnuorexa [[OK
OTHOCHUTEJIILHOCTU https://m.edsoo.ru/7f41c97c
Uroro no pazneny 4
Pa3nen 4. KBAHTOBAS ®U3UKA
4.1 DJIeMEHTbI KBAHTOBOM ONTHKHU 6 bubmorexa [JOK

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



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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bub6munorexa [JOK
4.2 Crpoenue aroma 4 https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [JOK
4.3 ATOMHOE 51pO S https://m.edsoo.ru/7f41c97¢
Wroro no pazneny 15

Paznen 5. 3JIEMEHTBI ACTPOHOMMUWU U ACTPOPU3UKHU

5.1 DJeMeHTHl aCTPOHOMHUH U aCTPO(PU3UKH 7 }f?tlffsn;l r?:clj(sigr(alli f41c97c
Hroro no pazaeny 7
Paznen 6. OBOBLIAIOLIEE IOBTOPEHUE

6.1 Ob6o0maromee MOBTOPEHUE 4 ]r?t?:i;;tiigﬁﬁmmgk
Hroro no pazaeny 4
PesepBHOE 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

5.IOYPOYHOE IINTAHUPOBAHHUE

10 A KJIACC
KoanuectBo yacoB DJIeKTPOHHbIE
Ne Hdara nudpoBbIe
Tema ypoka KonTtposasbubie | IlpakTHueckue p
n/n Bcero u3yuyeHusi | oOpa3oBaTe/ibHbIE
padoThI padoTbI
pecypchl
®dusuka — HayKa o IPUPOJE.
1 Hayunsie MeT(})]K bl HO?I))HapHI/IH 1 bubmmorexa LIOK
i A https://m.edsoo.ru/ff0c32e2
OKPYXaIOIIEero MUpa
Posnp u mecto ¢pusuku B

9 (hopMuUpOBaHUY COBPEMEHHOM 1 bubnmoreka [HOK
Hay4YHOW KapTHUHBI MHUPA, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JACATEIHHOCTH JIIOIeH
MexaHnn4eckoe JBHKEHUE.

3 OTHOCUTEIIFHOCTh MEXaHUYSCKOIO 1 Bubnuoreka [JOK
neuxenus. [lepemenienue, https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOpPEHHUE

4 PaBHOMEpHOE NTpsAMONIMHETHOE 1 bubnnoreka LHOK
JBUYKEHUE https://m.edso0.ru/ff0c3620
PaBHOYCKOpEHHOE NPAMOIMHENHOE bubnnoreka LIOK

5 1
JIBHKEHUE https://m.edsoo.ru/ff0c372e

5 CBobOoHOE TIaficHHe. Y CKOpeHue 1 bubnmoreka [JOK
CBOOOIHOr0 NagcHUs https://m.edsoo.ru/ff0c39cc
KpuBonuHueliHoe 1BUXEHUE.

P . bubnmoreka [IOK

7 JIBr>xeHHe MaTepuanbHOW TOUKH IO 1

OKPY>XHOCTH

https://m.edsoo.ru/ff0c3ada



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

HpI/IHI_[I/IH OTHOCHUTCIIbHOCTH

8 lNanuies. HepunanbHble CUCTEMBI brbamorexa LIOK
' pHU https://m.edsoo.ru/ff0c3be8
orcuera. I1epserii 3akoH HeroToHa
Macca tena. Cuna. [Ipunnun
9 cyrnepro3unuu cui. Bropoit 3akon bubmmorera [IOK
YHEPHOSHH  PTOPOH https:/m.edsoo.ru/ff0c3be8
HeroToHa 17151 MaTepralibHOM TOUKU
Tperuit 3akon HeroToHa ans bub6nuoreka IIOK

10
MAaTepUATbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKoH BCEMUPHOTro TaroreHus. Cuia

11 TskecTd. IlepBast kocMuueckas bubmmorexa LIOK

P https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuia ynpyroctu. 3akoH ['yka. Bec bubnmoreka [JOK
Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Kosdpduument

13 TpeHusi. Cuiia COnpoOTUBIICHUS MTPU bubnunoreka LHOK
JIBHKCHUU TeJIa B JKUIKOCTH UIIN https://m.edsoo.ru/ff0c3f76
rase
[ToctynarensHOe U BpalaTeabHOE

14 JBIKEHUE a0COIFOTHO TBEPIOTO bu6numoreka [JOK
tena. MoMeHT cuitbl. [1meuo cuibl. https://m.edsoo.ru/ff0c41a6
YcnoBus paBHOBecHs TBEPAOTO Tela
HNMnynsc MmaTepranbHON TOYKH,

15 CHUCTEMbI MaTepHUAIbHBIX TOYEK. bubnnoreka [HOK
NmMnynbe cuiibl. 3aK0H cOXpaHEHUS https://m.edsoo.ru/ff0c43d6
uMIynbsca. PeakTHBHOE TBUKEHHE

16 PaboTa 1 MOIIIHOCTH CHUIBL. Bubnuorexa [JOK

Kunernueckas OHEPIUs

https://m.edsoo.ru/ff0c4502
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MaTepHaabHOR ToukH. Teopema 06
W3MEHEHNN KHHETUYECKOU YHEPIUHU

17

[lorennuanbHast SHEPTHsL.
[ToreHnmanbHast SHEPTHS YIIPYTO
ne(GopMUpOBaHHOM MPY>KUHBIL.
[TorennuanbHast SHEPrus Tena
BOJIM3U IOBEPXHOCTH 3eMIIU

bubmuoreka [JOK
https://m.edsoo.ru/ff0c461a

18

ITorennmanbHBIE 1
HeIOoTeHIMaJIbHBIE CHIIBL. CBS3b
paboThl HEMOTEHITUAIBHBIX CHIT C
U3MEHEHUEM MEXaHUYECKOW SHEPT U
CUCTEMBI T€JI. 3aKOH COXPaHEHUS
MEXaHUYECKON IHEPruun

bub6nuoreka [JOK
https://m.edsoo.ru/ff0c478c

19

JlaGoparopHas paboTa
«HccnenoBanue B3 pabOThI CUIIBI
C U3MEHEHHEM MEXAHUYECKOU
SHEpPruM Tella Ha MpUMepe
pacTsKEHUs PE3UHOBOIO KI'yTa

20

Kontponbnas pabota no teme
«Kunemaruka. JluHamuka. 3aK0HBI
COXpPAHEHUS B MEXAHUKE»

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

21

OCHOBHBIE TTOJIOKEHUS
MOJICKYJISIPHO-KHUHETHYECKON
TeopuHu. BpoyHOBCKOE JBH)KEHUE.

Anpdysust

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

22

Xapakrep ABUKECHUS U
B3aUMOJICHCTBUS YACTHUL] BEIIECTBA.
Mopenu cTpoeHUs Ta30B, )KUIKOCTEN
U TBEPIBIX TEIl



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

23

Macca monekyin. Konnuectso
BemlectBa. [locTosiHHas ABorajapo

24

TennoBoe paBHoBecue. Temneparypa
u e€ uzmepenue. [llkana temneparyp
Llenbcus

25

Wneanpusiii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

bubmuoreka IJOK
https://m.edsoo.ru/ffOc4fde

26

AbGcomoTHas TeMIepaTypa Kak Mepa
CcpeaHeN KUHETUYECKON YHEPTUU
JBU>KEHUS MOJIEKYJI. Y paBHEHHUE
MenneneeBa-Knanelipona

bu6numoreka [JOK
https://m.edsoo.ru/ff0c511e

27

3akon JlansToHA. I"a30BbIC 3aKOHBI

28

JlaboparopHas pabora
«MccnenoBanue 3aBUCHMOCTH
MEXKy ITapaMeTpamMu COCTOSIHUS
Pa3pEeKESHHOTO Ta3a

29

H3onpoueccel B uACaIbHOM raze u
WX rpauueckoe npeacTaBieHue

bubmmoreka [JOK
https://m.edsoo.ru/ff0c570e

30

Buyrpennsisa aHeprus
TEPMOJUHAMUYECKONU CUCTEMBI
crioco0sl €€ m3menenus. Koanuectso
TEIUIOTHI U paboTa. BHyTpeHHss
SHEPrusi OJHOATOMHOI'O UJI€AJIbHOIO
rasa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c5952

31

Buap! Terionepenaun

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c5c36

32

YV nenpHas TeI0EMKOCTh BEIISCTBA.
KonnaecTBO TENIoOTH pu

Bubnuorexa [JOK
https://m.edsoo.ru/ff0c5¢c36



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
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Teruionepenade. AanadaTHbIN
rporecc

ITepBrIil 3aKOH TEPMOIUHAMUKHI U

bubmuoreka [JOK

33
€ro NPUMEHEHHE K U30Mpoleccam https://m.edsoo.ru/ffOc5efc
HeoGpaTtumocTs mportieccoB B
34 npu (I: e. Bropoit l;aII(IOH bubmorexa [JOK
PHPOIE. P https://m.edsoo.ru/ff0c6230
TEPMOTUHAMUKHA
35 [Ipunuun nevicteus u KI1 Bbubnuoreka [JOK
TETUIOBOM MAaIlIHBI https://m.edsoo.ru/ff0c600a
36 Hwuxn Kapnao u ero KIT/1
37 DKOJI0ru4ecKue mpooIeMbl
TETUIODHEPTCTHKU
O06o0maromuii ypok
38 <<MOJII:K JII:I1 HaS}I]p ¢uzuka. OCHOBBI bubamorexa LIOK
YIAp ' https://m.edsoo.ru/ff0c6938
TEPMOTUHAMUKHU
KonTponbHas padoTa 1mo Teme
39 «MOJ‘f)eK ISt HZH ¢usuka. OCHOBBI bubmorexa [JOK
YIp ’ https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMUKI
40 [TapooOpazoBaHue 1 KOHAEHCALINS. bubnnoreka LHOK
Hcnapenune u kunenue https://m.edsoo.ru/ff0c63b6
AOCOIIIOTHAS ¥ OTHOCUTEIbHAS
41 BIIAKHOCTH BOo3ayxa. HachlmeHHbII bubmmorexa [OK
Ayxa. - https://m.eds00.ru/ff0c64d8
nap
Teépnoe Teno. Kpucrammueckue u
amMop¢HbIC TeIa. AHU3OTPOMHS
N bu6numoreka [JOK
42 CBOWCTB KpucTtayioB. Xuakue

kpuctajuibl. CoBpeMeHHbIE
MaTepHuabl

https://m.edsoo.ru/ff0c65f0



https://m.edsoo.ru/ff0c5efc
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IInaBiaenue u Kpucrajjin3anus.

43 V nenpHas TEIIOTA IUIABJIEHUS bubmorexa LHOK
a ) https://m.edsoo.ru/ff0c6708
Cyb6numariust
bubmmoreka [JOK
44 y §)
PABHEHHUE TEIITOBOTO basiarca https://m.edsoo.ru/ff0c6820
DeKTpu3anms Teil. DIEKTPUUECKUI
45 3aps, pI[BaL;H a DIICK I/I‘II:G)CKI/IX bubmorera [OK
PAL a R https://m.edsoo.ru/ff0c6bcc
3apsI0B
IIpoBOoAHUKH, TUDIICKTPUKU U
46 H(I))JI ILOBO HIfKI/I 331:ng bubmnorexa [OK
YHPpOBOA ' https://m.edsoo.ru/ff0c6bcc
COXpaHEHUS DJICKTPUICCKOTO 3apsiaa
B3anmogeiicTBue 3apsinoB. 3aK0oH
47 K HOHaHToqeqHLIﬁI;nHeK UYECKUU Bubmiorexa OK
Y ' P https://m.edsoo.ru/ff0c6ce4
3apsi
Hanps>k€HHOCTB 3JIEKTPUYECKOrO
48 nons. [IpuHnun cynepnozuuuu bub6nuoreka IIOK
BIIEKTPUYECKUX TTosiel. JInHumn https://m.edsoo.ru/ff0c6df2
HANPsKEHHOCTH
Pabota cuit aiexkTpocTaTuueckoro
49 nois. [Torennuan. Passocts bubmmorexa [OK
) 1A, https://m.edsoo.ru/ff0c6f00
[IOTEHIINAJIOB
IIpOBOIHVKH U OUIIIEKTPUKHU B
50 anpeKT OCTATUYECKOM HOIJ)'IC buGnnorexa [OK
p ) https://m.edsoo.ru/ff0c7018
JuaniekTpudeckas IpOHUIIAEMOCTh
b K
51 DnekrpoémkocTb. Konmencarop nommorexa LO

https://m.edsoo.ru/ff0c7126
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52

DIEKTPOEMKOCTD MIIIOCKOTO
KOHJIEHCATOpa. DHEprus
3apsKEHHOI0 KOH/IEHCaTopa

bubmmoreka [JOK
https://m.edsoo.ru/ff0c72c0

53

JlabGopaTopHas pabora "M3mepenue
3EKTPOEMKOCTH KOHJeHcaTopa"

54

[IpuHUMIT NEHCTBUSA U IPUMEHEHNE
KOHJIEHCAaTOPOB, KOITUPOBAJILHOT O
amnmapara, CTpyMHOro NpuHTepa.
DnexTpocTaTuyecKas 3aluTa.
3azeMiieHHE IEKTPONPHOOPOB

55

DJIEKTPUYECKUN TOK, YCIIOBUSI €TO
cymiectBoBaHusA. [[0CTOSHHBIN TOK.
Cuna toka. Hanpsoxenue.
Conporusnenne. 3akoH OMa s
y4acTKa [enu

56

[TocnenoBarenbHOE, TAapAIICIBHOE,
CMEIIaHHOE COCTUHEHNE
npoBoAHKUKOB. JlaboparopHas
pabota «/3y4yeHue cMenanHoro
COCIMHEHUS PE3UCTOPOBY

0.5

bubnuoreka [JOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOIITHOCTB AJIEKTPHUYECKOTO
Toka. 3akoH Jxoyns-Jlenna

bu6numoreka [JOK
https://m.edsoo.ru/ff0c7838

58

3akoH OMa /17151 TOJHOM (3aMKHYTOM)
anekTpuueckoit nenu. Koporkoe
3ambikanue. JlaboparopHas pabora
«M3mepenne D/1C uctoyHuka Toka u
€ro BHYTPEHHETO COIPOTHBIICHUS

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7ae0

59

PesepsHblil ypok. KonTponbHast
pabora 1o Teme "DIeKTpoIuHaMUKa"

Bubnunoreka [JOK
https://m.edsoo.ru/ff0c8c56



https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c8c56

/ Beepoccuiickas mpoBepoyHast
pabora

60

O06o0maromuii ypok
«INEKTPOIMHAMUKAY /
Bceepoccuiickas npoBepouyHas padbora

Bubnuoreka [JOK
https://m.edsoo.ru/ff0c88be

61

DneKTpOHHAs MPOBOJAUMOCTb
TBEP/IBIX METAJIOB. 3aBUCUMOCTb
COITPOTHUBJICHUA METALJIOB OT
Temneparypbl. CBEpXIpOBOANMOCTb

62

DNEeKTpUUECKUl TOK B BaKyyMe.
CBolicTBa 3JIEKTPOHHBIX TYYKOB

63

[TomynpoBOIHUKH, UX COOCTBEHHAs
U IPUMECHAs POBOAUMOCTb.
CaoiicTBa p—n-niepexona.
[TomynpoBoTHUKOBBIE TPHOOPHI

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

64

DNEeKTpUUECKUI TOK B pacTBOpax 1
pacIuiaBax 3JeKTPOJIUTOB.
DneKTponuTUYecKas JUCCOLHUAIUS.
DnexTponus

bubnuoreka [JOK
https://m.edsoo.ru/ff0c82ba

65

DIIEKTPUYECKUM TOK B rasax.
CamocTosTeNnbHbIN U
HECAMOCTOSITEIIbHBIN pa3psij.
Monnus. [nazma

Bubnuorexa [JOK
https://m.edsoo.ru/ff0c84ae

66

DnexTpuueckue npudopsl U
YCTPOICTBA U MX MPAKTHUECKOE
npumeHenue. [IpaBuia TeXHUKH
Oe3ormacHoCcTU

Bubnunoreka [JOK
https://m.edsoo.ru/ff0c86fc



https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc

Kontponbnas pabora no reme

«nekrpocraruka. [locTosHHBIN bubnnoreka LHOK
67 . 1
3NeKTpudecKkuii Tok. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3NIUYHBIX Cperax»»
68 PesepBHblit ypok. O000maronmii 1 bu6mmoreka IIOK
ypok 1o Temam 10 knacca https://m.edsoo.ru/ffOc8ftc
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



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

10 b KJIACC

KoanuectBo yacos JIeKTPOHHBbIE
Ne Jara nudpoBLIe
Tema ypoka Kontpoasbubie | IlpakTHueckue p
n/n Bcero u3ydyeHusi | oOpa3oBaTeibHbIE
padoThI padoThI
pecypchl
®du3nka — HayKa 0 IpUpoe.
1 Hayuansie Me:TzK bl HO?I,)HapHI/IH 1 bubmorexa [JOK
e A https://m.edsoo.ru/ff0c32e2
OKpPYXaoIIero Mupa
Ponp 1 MecTo Qu3Hku B
9 (hopMuUpOBaHUU COBPEMEHHOM 1 bubnmnoreka [IOK
HAy4YHOU KapTHHBI MUDa, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKOMN JACSATEIBHOCTH JIIOIeH
MexaHu4ecKoe IBMKECHHUE.
OTHOCUTENIBHOCTh MEXaHUYECKOTO bubmuoreka [JOK
3 1
nexenud. [lepemenienue, https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOpPEHHUE
4 PaBHOMEpHOE npsIMONTMHEHOE 1 bubmmoreka IIOK
IBHKCHUE https://m.edsoo.ru/ff0c3620
5 PaBHOYyCKOpEeHHOE IPSIMOIMHENHOE 1 bu6mmoreka [IOK
JIBHKCHUE https://m.edsoo.ru/ff0c372¢
6 CBobOoaHOE TazieHne. Y CKopeHue 1 bubnmoreka [JOK
CBOOOIHOrO NagCHUS https://m.edsoo.ru/ff0c39cc
KpuBonuneriHoe 1BH>XEHUE.
7 JBrmKeHre MaTepralbHON TOYKH 10 1 bubmmorexa LIOK
P https://m.edsoo.ru/ff0c3ada
OKPYXHOCTH



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

HpI/IHI_[I/IH OTHOCHUTCIIbHOCTH

8 lNanuies. HepunanbHble CUCTEMBI brbamorexa LIOK
' pHU https://m.edsoo.ru/ff0c3be8
orcuera. I1epserii 3akoH HeroToHa
Macca tena. Cuna. [Ipunnun
9 cyrnepro3unuu cui. Bropoit 3akon bubmmorera [IOK
YHEPHOSHH  PTOPO https:/m.edsoo.ru/ff0c3be8
HeroToHa 17151 MaTepualibHOM TOUKU
Tperuit 3akon HeroToHa ans bub6nuoreka IIOK

10
MAaTepUATbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKoH BCEMUPHOTro TaroreHus. Cuia

11 TskecTd. IlepBast kocMuueckas bubmmorexa LIOK

P https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuia ynpyroctu. 3akoH ['yka. Bec bubnmoreka [JOK
Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Kosdpduument

13 TpeHusi. Cuiia COnpoOTUBIICHUS MTPU bubnunoreka LHOK
JIBHKCHUU TeJIa B JKUIKOCTH UIIN https://m.edsoo.ru/ff0c3f76
rase
[ToctynarensHOe U BpalaTeabHOE

14 JBIKEHUE a0COIFOTHO TBEPIOTO bu6numoreka [JOK
tena. MoMeHT cuitbl. [1meuo cuibl. https://m.edsoo.ru/ff0c41a6
YcnoBus paBHOBecHs TBEPAOTO Tela
HNMnynsc MmaTepranbHON TOYKH,

15 CHUCTEMbI MaTepHUAIbHBIX TOYEK. bubnnoreka [HOK
NmMnynbe cuiibl. 3aK0H cOXpaHEHUS https://m.edsoo.ru/ff0c43d6
uMIynbsca. PeakTHBHOE TBUKEHHE

16 PaboTa 1 MOIIIHOCTH CHUIBL. Bubnuorexa [JOK

Kunernueckas OHEPIUs

https://m.edsoo.ru/ff0c4502



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
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MaTepHaabHOR ToukH. Teopema 06
W3MEHEHNN KHHETUYECKOU YHEPIUHU

17

[lorennuanbHast SHEPTHsL.
[ToreHnmanbHast SHEPTHS YIIPYTO
ne(GopMUpOBaHHOM MPY>KUHBIL.
[TorennuanbHast SHEPrus Tena
BOJIM3U IOBEPXHOCTH 3eMIIU

bubmuoreka [JOK
https://m.edsoo.ru/ff0c461a

18

ITorennmanbHBIE 1
HeIOoTeHIMaJIbHBIE CHIIBL. CBS3b
paboThl HEMOTEHITUAIBHBIX CHIT C
U3MEHEHUEM MEXaHUYECKOW SHEPT U
CUCTEMBI T€JI. 3aKOH COXPaHEHUS
MEXaHUYECKON IHEPruun

bub6nuoreka [JOK
https://m.edsoo.ru/ff0c478c

19

JlaGoparopHas pabora
«HccnenoBanue B3 pabOThI CUIIBI
C U3MEHEHHEM MEXAHUYECKOU
SHEpPruM Tella Ha MpUMepe
pacTsKEHUs PE3UHOBOIO KI'yTa

20

Kontponbnas pabota no teme
«Kunemaruka. JluHamuka. 3aK0HBI
COXpPAHEHUS B MEXAHUKE»

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

21

OCHOBHBIE TTOJIOKEHUS
MOJICKYJISIPHO-KHUHETHYECKON
TeopuHu. BpoyHOBCKOE JBH)KEHUE.

Anpdysust

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

22

Xapakrep ABUKECHUS U
B3aUMOJICHCTBUS YACTHUL] BEIIECTBA.
Mopenu cTpoeHUs Ta30B, )KUIKOCTEN
U TBEPIBIX TEIl



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

23

Macca monekyin. Konnuectso
BemlectBa. [locTosiHHas ABorajapo

24

TennoBoe paBHoBecue. Temneparypa
u e€ uzmepenue. [llkana remneparyp
Llenbcus

25

Wneanpusiii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

bubmuoreka IJOK
https://m.edsoo.ru/ffOc4fde

26

AbGcomoTHas TeMIepaTypa Kak Mepa
CcpeaHeN KUHETUYECKON YHEPTUU
JBU>KEHUS MOJIEKYJI. Y paBHEHHUE
MenneneeBa-Knanelipona

bu6numoreka [JOK
https://m.edsoo.ru/ff0c511e

27

3akon JlansToHA. I"a30BbIC 3aKOHBI

28

JlaboparopHas pabora
«MccnenoBanue 3aBUCHMOCTH
MEXKy ITapaMeTpamMu COCTOSIHUS
Pa3pEeKESHHOTO Ta3a

29

H3onpoueccel B uACaIbHOM raze u
WX rpauueckoe npeacTaBieHue

bubmmoreka [JOK
https://m.edsoo.ru/ff0c570e

30

Buyrpennsisa aHeprus
TEPMOJUHAMUYECKONU CUCTEMBI
crioco0sl €€ m3menenus. Koanuectso
TEIUIOTHI U paboTa. BHyTpeHHss
SHEPrusi OJHOATOMHOI'O UJI€AJIbHOIO
rasa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c5952

31

Buap! Terionepenaun

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c5c36

32

YV nenpHas TeI0EMKOCTh BEIISCTBA.
KonnaecTBO TENIoOTH pu

Bubnuorexa [JOK
https://m.edsoo.ru/ff0c5¢c36



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

Teruionepenade. AanadaTHbIN
rporecc

ITepBrIil 3aKOH TEPMOIUHAMUKHI U

bubmuoreka [JOK

33
€ro NPUMEHEHHE K U30Mpoleccam https://m.edsoo.ru/ffOc5efc
HeoGpaTtumocTs mportieccoB B
34 npu (I: e. Bropoit l;aII(IOH bubmorexa [JOK
PHPOIE. P https://m.edsoo.ru/ff0c6230
TEPMOTUHAMUKHA
35 [Ipunuun nevicteus u KI1 Bbubnuoreka [JOK
TETUIOBOM MAaIlIHBI https://m.edsoo.ru/ff0c600a
36 Hwuxn Kapnao u ero KIT/1
37 DKOJI0ru4ecKue mpooIeMbl
TETUIODHEPTCTHKU
O06o0maromuii ypok
38 <<MOJII:K JII:I1 HaS}I]p ¢uzuka. OCHOBBI bubamorexa LIOK
YIAp ' https://m.edsoo.ru/ff0c6938
TEPMOTUHAMUKHU
KonTponbHas padoTa 1mo Teme
39 «MOJ‘f)eK ISt HZH ¢usuka. OCHOBBI bubmorexa [JOK
YIp ’ https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMUKI
40 [TapooOpazoBaHue 1 KOHAEHCALINS. bubnnoreka LHOK
Hcnapenune u kunenue https://m.edsoo.ru/ff0c63b6
AOCOIIIOTHAS ¥ OTHOCUTEIbHAS
41 BIIAKHOCTH BOo3ayxa. HachlmeHHbII bubmmorexa [OK
Ayxa. - https://m.eds00.ru/ff0c64d8
nap
Teépnoe Teno. Kpucrammueckue u
amMop¢HbIC TeIa. AHU3OTPOMHS
N bu6numoreka [JOK
42 CBOWCTB KpucTtayioB. Xuakue

kpuctajuibl. CoBpeMeHHbIE
MaTepHuabl

https://m.edsoo.ru/ff0c65f0



https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0

IInaBiaenue u Kpucrajjin3anus.

43 V nenpHas TEIIOTA IUIABJIEHUS bubmorexa LHOK
a ) https://m.edsoo.ru/ff0c6708
Cyb6numariust
bubmmoreka [JOK
44 y §)
PABHEHHUE TEIITOBOTO basiarca https://m.edsoo.ru/ff0c6820
DeKTpu3anms Teil. DIEKTPUUECKUI
45 3aps, pI[BaL;H a DIICK I/I‘II:G)CKI/IX bubmorera [OK
PAL a R https://m.edsoo.ru/ff0c6bcc
3apsI0B
IIpoBOoAHUKH, TUDIICKTPUKU U
46 H(I))JI ILOBO HIfKI/I 331:ng bubmnorexa [OK
YHPpOBOA ' https://m.edsoo.ru/ff0c6bcc
COXpaHEHUS DJICKTPUICCKOTO 3apsiaa
B3anmogeiicTBue 3apsinoB. 3aK0oH
47 K HOHaHToqeqHLIﬁI;nHeK UYECKUU Bubmiorexa OK
Y ' P https://m.edsoo.ru/ff0c6ce4
3apsi
Hanps>k€HHOCTB 3JIEKTPUYECKOrO
48 nons. [IpuHnun cynepnozuuuu bub6nuoreka IIOK
BIIEKTPUYECKUX TTosiel. JInHumn https://m.edsoo.ru/ff0c6df2
HANPsKEHHOCTH
Pabota cuit aiexkTpocTaTuueckoro
49 nois. [Torennuan. Passocts bubmmorexa [OK
) 1A, https://m.edsoo.ru/ff0c6f00
[IOTEHIINAJIOB
IIpOBOIHVKH U OUIIIEKTPUKHU B
50 anpeKT OCTATUYECKOM HOIJ)'IC buGnnorexa [OK
p ) https://m.edsoo.ru/ff0c7018
JuaniekTpudeckas IpOHUIIAEMOCTh
b K
51 DnekrpoémkocTb. Konmencarop nommorexa LO

https://m.edsoo.ru/ff0c7126



https://m.edsoo.ru/ff0c6708
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52

DIEKTPOEMKOCTD MIIIOCKOTO
KOHJIEHCATOpa. DHEprus
3apsKEHHOI0 KOH/IEHCaTopa

bubmmoreka [JOK
https://m.edsoo.ru/ff0c72c0

53

JlabGopaTopHas pabora "M3mepenue
3EKTPOEMKOCTH KOHJeHcaTopa"

54

[IpuHUMIT NEHCTBUSA U IPUMEHEHNE
KOHJIEHCAaTOPOB, KOITUPOBAJILHOT O
amnmapara, CTpyMHOro NpuHTepa.
DnexTpocTaTuyecKas 3aluTa.
3azeMiieHHE IEKTPONPHOOPOB

55

DJIEKTPUYECKUN TOK, YCIIOBUSI €TO
cymiectBoBaHusA. [[0CTOSHHBIN TOK.
Cuna toka. Hanpsoxenue.
Conporusnenne. 3akoH OMa s
y4acTKa [enu

56

[TocnenoBarenbHOE, TAapAIICIBHOE,
CMEIIaHHOE COCTUHEHNE
npoBoAHKUKOB. JlaboparopHas
pabota «/3y4yeHue cMenanHoro
COCIMHEHUS PE3UCTOPOBY

0.5

bubnuoreka [JOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOIITHOCTB AJIEKTPHUYECKOTO
Toka. 3akoH Jxoyns-Jlenna

bu6numoreka [JOK
https://m.edsoo.ru/ff0c7838

58

3akoH OMa /17151 TOJHOM (3aMKHYTOM)
anekTpuueckoit nenu. Koporkoe
3ambikanue. JlaboparopHas pabora
«M3mepenne D/1C uctoyHuka Toka u
€ro BHYTPEHHETO COIPOTHBIICHUS

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7ae0

59

PesepsHblil ypok. KonTponbHast
pabora 1o Teme "DIeKTpoIuHaMUKa"

Bubnunoreka [JOK
https://m.edsoo.ru/ff0c8c56



https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c8c56

/ Beepoccuiickas mpoBepoyHast
pabora

60

O06o0maromuii ypok
«INEKTPOIMHAMUKAY /
Bceepoccuiickas npoBepouyHas padbora

Bubnuoreka [JOK
https://m.edsoo.ru/ff0c88be

61

DneKTpOHHAs MPOBOJAUMOCTb
TBEP/IBIX METAJIOB. 3aBUCUMOCTb
COITPOTHUBJICHUA METALJIOB OT
Temneparypbl. CBEpXIpOBOANMOCTb

62

DNEeKTpUUECKUl TOK B BaKyyMe.
CBolicTBa 3JIEKTPOHHBIX TYYKOB

63

[TomynpoBOIHUKH, UX COOCTBEHHAs
U IPUMECHAs POBOAUMOCTb.
CaoiicTBa p—n-niepexona.
[TomynpoBoTHUKOBBIE TPHOOPHI

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

64

DNEeKTpUUECKUI TOK B pacTBOpax 1
pacIuiaBax 3JeKTPOJIUTOB.
DneKTponuTUYecKas JUCCOLHUAIUS.
DnexTponus

bubnuoreka [JOK
https://m.edsoo.ru/ff0c82ba

65

DIIEKTPUYECKUM TOK B rasax.
CamocTosTeNnbHbIN U
HECAMOCTOSITEIIbHBIN pa3psij.
Monnus. [nazma

Bubnuorexa [JOK
https://m.edsoo.ru/ff0c84ae

66

DnexTpuueckue npudopsl U
YCTPOICTBA U MX MPAKTHUECKOE
npumeHenue. [IpaBuia TeXHUKH
Oe3ormacHoCcTU

Bubnunoreka [JOK
https://m.edsoo.ru/ff0c86fc



https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc

Kontponbnas pabora no reme

«nekrpocraruka. [locTosHHBIN bubnnoreka LHOK
67 . 1
3NeKTpudecKkuii ToK. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3NIUYHBIX Cperax»»
68 PesepBHblit ypok. O000maronmii 1 bu6mmoreka IIOK
ypok 1o Temam 10 knacca https://m.edsoo.ru/ffOc8ftc
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



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

11 KITACC

KoanuectBo yacoB DJIeKTPOHHBbIE
(]
Jl:;-ﬂ Tema ypoka Beero Kontpoabubie | IlpakTuueckue fl[:;:ennﬂ :gizzE:Tenbﬂme
padoThI padoThI pecypeni
[TocTostHHBIE MATHUTHI U KX

1 B3auMoercTere. MarHuTHOE MOJIE. 1 bu6numoreka [JOK
BekTop MarHuTHOM MHAYKIIMH. https://m.edso0.ru/ff0c9778
JIMHUM MarHUTHOW UHAYKLUHU
MarnuTtHoOe noje NpOBOJHUKA C
ToKOM. OTBIT DpcTena. bubnunoreka [IOK

2 . 1
BzaumopeiicTBrEe NPOBOTHUKOB € https://m.edsoo.ru/ff0c98fe
TOKOM
JlaboparopHas pabora «/3yuenue

3 MaFHETHOf“)O noiﬂ KaTy'H_IKI/Iy: 1 1 brommorera LIOK

https://m.edsoo.ru/ff0c98fe
TOKOM)»
JleficTBMe MarHMTHOTO ITOJIS1 HA
IPOBOJHUK ¢ TOKoM. Cuia Ammepa.

4 JlaGoparopHas paboTa 1 1 bub6nuoreka [IOK
«Uccnenosanue nelcTBUS https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOT'O MarHUTa Ha PaMKy C
TOKOM»

JleiicTBuE MarHMTHOTO TIOJISl HA

5 JIBUKYIIYIOCS 3apSOKEHH YO 1 bubnunoreka [IOK
yactuiry. Cuna Jlopenna. PaGora https://m.edsoo.ru/ff0c9df4
cuibl Jlopenua



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

DJIEKTpOMarHuTHasi UHYKIIHSI.
IToTok BEKTOpa MarHUTHOM
uaaykiuu. 3/1C uaaykuun. 3akoH
3JIEKTPOMArHUTHON UHIYKIIMU
®dapanes

JlaGopaTopHas pabora
«HccienoBanue aBiaeHUs
AIEKTPOMArHUTHOW WHIYKIIUM

bubmuoreka IJOK
https://m.edsoo.ru/ff0cal50

NuaykTtuBHOCTD. SIBIICHUE
camonnaykiuu. J/1C
CaMOWHIYKIUU. DHEPTUs
MarHUTHOTO MOJISl KATYIIKUA C TOKOM.
DJIEKTPOMAarHuTHOE ToJje

bubmuoreka IJOK
https://m.edsoo.ru/ff0ca600

TexHu4eckue ycTpoucTBa U Ux
IIPUMEHEHHUE: TIOCTOSIHHBIE MarHUTHI,
3JIEKTPOMArHHUTHI,
3JIEKTPOJIBUIaTENb, YCKOPUTEIU
3JIEMEHTapHBIX YaCTHII,
WHIyKI[MOHHAS I1€Yb

10

O6o0maromuii ypok «MarautHoe
noje. DJIEKTPOMarHUTHast

UHIYKIHSD)

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

11

KoHTponbHas pabora 1o teme
«MarautHoe moiJe.
3HeKTpOMaFHI/ITHa$I I/IHI[yKLII/ISI»

bubmuoreka IJOK
https://m.edsoo.ru/ff0cad58

12

CB00OOIHBIE MEXAaHUYECKHE
konebanus. ['apMoHnUeckue
KoJicOaHus. Y paBHEHUE

bu6nuoreka [JOK
https://m.edsoo.ru/ff0caf06



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

TapMOHHYECKUX KOICOaHH.
[IpeBpaiienue sHepruu

13

JlaGopaTopHas pabora
«HccnenoBanme 3aBUCUMOCTH
nepuoia MaibIX KoJIeOaHuii rpy3a Ha
HUTH OT JUTMHBI HUTU ¥ MacChl

rpy3a»

14

KonebatenbHbIil KOHTYD.
CB0OOOIHBIE JIEKTPOMAarHUTHBIE
KOJIeOaHUs B UJI€alTbHOM
KoJ1e0aTeIbHOM KOHTYpe. AHAIOTHUS
MEXIY MEXaHHYECKUMH U
AJIEKTPOMArHUTHBIMU KOJIEOaHUSIMH

bubmuoreka [JOK
https://m.edsoo.ru/ff0ch820

15

®opmyna Tomcona. 3akoH
COXPaHEHUs SHEPTHH B UI€ATbHOM
KOJIe0aTeIbHOM KOHTYpE

bubmmoreka [JOK
https://m.edsoo.ru/ff0cb9c4

16

[IpencraBnenue o 3aTyxaromux
KoJebaHusX. BeIHYXIeHHbIE
MeXaHHUYeCcKHe KojaeOaHusl.
Pe3onanc. BeiHyX1eHHBIE
SJICKTPOMArHuTHBIC KoJIeOaHus

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cbb86

17

IIepeMeHHBIN TOK.
CunycongaibHbIN IEPEMEHHBIN TOK.
MourHOCTh NEPEMEHHOI0 TOKA.
AMIUIMTYZHOE U IeHCTBYIOLIEE
3HAUYE€HHE CUJIbI TOKA U HATIPSKEHUS

bubmuoreka IJOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmatop. [IponzBoacTso,
nepezaaya u norpedieHue
3JIEKTPUYECKON SJHEPTUU



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

19

YCTpOUCTBO U MIPAKTUUYECKOE
IIPUMEHEHHUE DIIEKTPUYECKOTrO
3BOHKQ, T€HEpaTOpa MEPEMEHHOT 0
TOKA, JIMHUH JJIEKTponepenay

bu6numoreka [JOK
https://m.edsoo.ru/ff0cc324

20

OKOJOrM4ecKUe PUCKU IIPU
IIPOU3BOJICTBE 3JIEKTPOIHEPTUH.
Kynbrypa ncnonb3oBanus
3JIEKTPO3HEPTUH B ITOBCEIHEBHOMN
KU3HU

21

MexaHn4ecKue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuon.
CkopocTh pacrpocTpaHeHus 1
JuinHa BonHbl. [lonepeunsie u
IPOAOJIbHBIE BOJHBI

bubnuoreka [JOK
https://m.edsoo.ru/ff0cca54

22

3ByK. CKOpOCTh 3ByKa. [ pOMKOCTH
3ByKa. Beicora ToHa. TemOp 3Byka

bu6numoreka [JOK
https://m.edsoo.ru/ff0cccOc

23

QHCKTPOMaFHI/ITHI)IG BOJIHBI, UX
cBolicTBa U ckopocTsk. [lkama
3JEKTPOMArHUTHBIX BOJTH

bubmuoreka [JOK
https://m.edsoo.ru/ff0ccfe0

24

[IpuHIMIIBI PATUOCBS3U U
TeneBueHus. Pa3Butue cpencts
cBaA3u. Pagnomnokarius

25

KonTponbras pabora «Konebanus u
BOJTHBI»

bubmuoreka IJOK
https://m.edsoo.ru/ff0cc6f8

26

[IpssmonuHeHOE pacpocTpaHeHue
CBETa B OJHOPOJHOM Cpelie.
Todeunblid HICTOYHUK cBeTa. JIyd
cBeTa

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



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350

OTtpaxeHnue cBeTa. 3aKOHbI

27 oTpaxkeHus ceeta. [locrpoenne butamoreia LIOK
P L P https://m.edsoo.ru/ff0cd4e0
M300pakXeHU B MJIOCKOM 3€pKajie
[Ipenomnenue ceera. [lonHoe
28 BHYTPEHHEE OTPAXKECHHUE. bubmumoreka [TOK
[IpenenbHblii yromn moiaHOro https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPAKCHUS
29 JlabopaTopHas pabora «3mepenue bubnnoreka [HOK
[10Ka3areils PEIOMICHUS CTEKIIa https://m.edsoo.ru/ff0cd67a
JIunssl. [TocTpoenne n300paskeHui
30 B nuH3e. @opMyra TOHKOW JTMH3bI bubamorexa LIOK
- POPMY ' https://m.edsoo.ru/ffOcddle
VBennueHue JTMH3bI
JlaGopaTopHas pabora
31 «HccneqoBanue CBOICTB
U300paKEHUH B JIMH3aX)»
Hucnepcus cBeta. CI0KHBIA COCTaB
32 6enoro cBera. LIBet. JlaboparopHas
pabora «Habmoaenne nucrnepcun
CBETa»
WnTepdepennus ceera. Audpakius bubnnoreka LIOK
33 .
cera. Judpakumronnas pemeérka https://m.edsoo.ru/ff0ced22
34 [lonepeyHOCTh CBETOBBIX BOJIH. bubmmoreka IIOK
[Tonspuzaius ceera https://m.edsoo.ru/ff0cf02e
OnTHrueckue NpuOOpHI U yCTPOHCTBA
35 U yCIIOBHS WX 0€301acHOI0
IpUMEHEHUS
36 I'panu1ibl IPUMEHUMOCTH bubnuoreka LIOK

KJIaCCUYECKOM MEXaHUKH.

https://m.edsoo.ru/ff0cf862



https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862

[ToctynaTel cnennabHOM TEOPUHU

OTHOCHUTEIIbHOCTHU
OTHOCUTENBHOCTD
37 OIHOBPEMEHHOCTH. 3aMeJICHHUE bubmorera [OK
P ' https://m.edsoo.ru/ffocfa42
BPEMEHH U COKpAIICHUE JITHHBI
DHeprus ¥ UMIYJbC

38 pENATUBUCTCKOM yacTulbl. CBS3b bubmuoreka IIOK
MACCHI C SHEPTHUEN ¥ UMITYJIHCOM. https://m.edsoo.ru/ffOcfc68
DHeprus MoKost
KonTponbnas padora «OnTuka.

39 OCHOBBI crielIMAIbHON TEOPUH Bubmxorexa [IOK

H p https://m.edsoo.ru/ff0cf6f0
OTHOCHUTEILHOCTH»

40 ®oronsl. ®opmyina [1nanka. bubnuoreka ITOK
DHeprus U UMIyJibe poTroHa https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCIIEIOBAHNE Eu6 110K

nbnmorexa

41 oroapdekra. O A.T.
orospexra. Onprrer https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHnbl porodddexra. YpaBHeHUE

42 91>'IHIHTe§Ha ﬂqf)f(b(boma(b(gema Bromiorexa [IOK

. ' https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuma» porordpdexra
Jasnenue cBera. OnbiTe! [1. H.
43 JlebeneBa. XuMuueckoe eHCTBUE bubamorexa LIOK
AieBa. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuyeckue ycTpoiicTBa U
44 MIPaKTUIECKOE TIPUMEHEHUE:

dorodnemeHT, PoToIaTIHK,
CONHEYHas Oarapest, CBETOAMOI



https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6

Pemenue 3aga4d mo teme «DIIEMEHTHI

Bbubnuoreka [JOK

45 KBaHTOBOW ONTUKH https://m.edsoo.ru/ff0d0302
Mopens atoma Tomcona. OnbITE

46 Pezepdopaa no paccesHuro a- bubmmorexa LIOK

https://m.edsoo.ru/ff0d091a
yactull. [[nanerapuas mozens aroma
bubmuoreka IJOK

41 Hocrynarst bopa https://m.edsoo.ru/ff0dOafa
Wznyyenue u noriouieHre GoToHOB

48 IIPHU IIEPEXO0JIE aTOMa C OJHOrO bubnnoreka LHOK
YPOBHsI DHEPIUU Ha ApYrou. Buel https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
BonnoBrble cBolicTBa yacTuil. BomHbl
ne bpoins. Kopmyckyinsipao- bubnnoreka [HOK

49 .

BOJIHOBOM Jyanu3m. CHOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYX/IEHHOE U3JIy4CeHUE

OTKpbITHE paIM0aKTUBHOCTH.

Omneiter Pesepdopaa mo bubnnoreka [IOK

50
ONPEICIICHUIO COCTABA https://m.edsoo.ru/ff0d0fd2
PaAMOAKTUBHOI O U3JTy4YEHHUS
CgoiicTBa anb(a-, 6era-, ramma-

51 usnydeHus. BiusHue
PaIMOaKTUBHOCTH Ha KUBBIC
OpraHu3Mbl
OTKpbITHE IPOTOHA U HEUTPOHA.

59 N3oromnsl. Anbda-pacna. bubmuoreka IIOK
DIIEKTPOHHBIA U TIO3UTPOHHBIN OeTa- https://m.edsoo.ru/ff0d1162
pacnazn. ['amma-usinydenue

53 DHeprus CBsI31 HYKJIOHOB B sJIpe. bubmuorexa [JOK

S nepHbie peakuuu. SnepHbii

https://m.edsoo.ru/ff0d1356



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356

peaxtop. [Ipobraembl, IepCeKTUBHI,
9KOJIOTMYECKUE aCIEKThl SIepHOI
SHEPIreTHKU

54

DneMeHTapHbIe YacTUllbl. OTKpBITHE
NO3UTPOHA. MeTo bl HAOMIOICHUS U
pErucTpalum 3JIeMEHTAPHBIX
yactul. Kpyrislii cron
«DyHIaMEHTaIIbHbIE
B3auMoIencTBusl. EnMHCTBO
(bU3UIECKON KapTUHBI MUPaY

bubmuoreka IJOK
https://m.edsoo.ru/ff0d0e38

55

OTanbl pa3BUTUSA ACTPOHOMUHU.
[IpuknagHoe 1 MUPOBO33PEHYECKOE
3HAa4YeHUE acTpoHOMUHU. Bun
3B&3mHOrO Heba. Co3Be3aus, SIPKUe
3BE3 /b1, IJIAHETHI, UX BUINMOC
nBmkerue. ConHeyHas cucTeMa

56

Comnaue. ComHeuHass aKTUBHOCTb.
Nctounuk sneprumn ConHua u 3BE311

57

3BE31bI, X OCHOBHEIE
XapaKTEPUCTUKHU. 3BE3]IBI TTIABHOU
nocJie/IoBaTenbHOCTH. BHYyTpeHHee
ctpoenue 38&31. COBpeMeHHBIE
MIPE/ICTABIICHUSI O TIPOUCXOXKICHUH U
spoatonuu CoJiHIIa U 3BE3 ]

58

Mieunsiii [Iyre — Hama
I"'anaktuka. [Tonoxxenue u ABMKEHUE
Comuna B I'anaktuke. I'amakTuku.
YeEpHble AbIpHI B AIpax rajlaKTUK



https://m.edsoo.ru/ff0d0e38

59

Bcenennas. Pasberanne rajgakTuk.
Teopust bonpiioro B3phIBa.
PenukroBoe n3nydeHue.
MertaranakTuka

60

Hepemennsie npobiaeMsl
aCTPOHOMHHU

61

KontponbHas pabora «1eMeHTHI
aCTPOHOMUU U acTPOPU3UKK»

62

O6o06maromuii ypok. Ponb ¢pusnku
Y aCTPOHOMHH B SKOHOMHYECKOH,
TEXHOIOTMYECKOM, COIMaIbHON U
ATUYECKOU cepax AesTeTbHOCTH
YeJIOBCKa

63

O6oOmaromuii ypok. Pois 1 mecto
(U3KUKYN U aCTPOHOMUU B
COBPEMEHHOM HAy4YHOU KapTUHE
Mupa

64

O6o0maromuii ypok. Pois
¢du3nveckoit Teopun B
(GbopMHUpOBaHUY NPE/ICTABICHUI O
¢buznyecKoil KapTUHE MHUpa

65

O6o06maromuii ypok. Mecro
(u3nUecKoil KapTUHBI MUpA B
o01IeM psiy COBpEMEHHBIX
€CTECTBEHHO-HAYUHBIX
MPEJCTABICHUI O PUPOJIE

66

PesepBHBI ypok. MarHuTHOE n0JIE.
DneKTpOMarHuTHas MHAYKLUS




PesepBHbIil ypok. OnTuka. OCHOBBI

67 CHCIHATLHON TEOPUHU 1
OTHOCHTEIHLHOCTH
Pesepnsiii ypok. KBanToBas pusuka.
bubmuoreka [JOK
68 DJeMeHTHl aCTPOHOMUU U 1
https://m.edsoo.ru/ff0d1784
acTpou3uKu
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



https://m.edsoo.ru/ff0d1784

JIucr koppexkunu padoueii nporpammsl s 10A kiacca

n/n

Ha3Banmue pasaeia,
TeMbI

JlaTa
NnpoBeeHust
Mo IJIaHy

IHpuunna
KOppeKIUH

KoppexTupyrommue
MepONpPUATHS

/laTa npoBeaeHus o pakry




JIucr koppexuuun padodeit nporpammsl 11 10b kiaacca

n/n

Ha3Banmue pasaeia,
TeMbI

JlaTa
NnpoBeeHust
Mo IJIaHy

IHpuunna
KOppeKIUH

KoppexTupyrommue
MepONpPUATHS

/laTa npoBeaeHus o pakry




JIucr koppexkunu padoueii nporpammel 1is 11 kiaacca

n/n

Ha3Banmue pasaeia,
TeMbI

JlaTa
NnpoBeeHust
Mo IJIaHy

IHpuunna
KOppeKIUH

KoppexTupyrommue
MepONpPUATHS

/laTa npoBeaeHus o pakry
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