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1. MMOSACHUTEJIBHAS 3AITMCKA

[Iporpamma mo ¢usuke 6a30BOro ypoBHS Ha ypOBHE CpeaHero ooOmiero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE IOJIOXKEHMH M TpeOOBaHMI K pe3yabTaTaM OCBOEHHUS OCHOBHOM
oOpazoBarensHOU Tiporpammel, ipeactaBiieHHbIX B PI'OC COO, a Takxke ¢ yuéToMm ¢eaepaibHON
paboueii mporpaMMbl BOCIIMTaHUS M KOHILIETILMY MpenoiaBaHus yueOHoro npeamera «dusnka» B
oOpa3oBaTenbHBIX opraHuzanusx Poccuiickoil @exnepanuu, peanu3yloIUX OCHOBHBIE
00pazoBaTebHbIC IPOrPAMMBI.

Conep:xaHue nporpamMMmbl 10 (U3MKE HANpaBieHO Ha (OPMHPOBAHUE €CTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOydaroumxcs 10—11 kmaccoB npu oOydeHun 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
pesynbTataM OOy4YeHHs, a TAKKe YUYUTHIBAET HEOOXOAMMOCTh pPeaTM3alMU MEXIIPEIMETHBIX
CBsi3el (PM3UKM C €CTECTBEHHO-HAYYHBIMHM YUEOHBIMHM IpeaMeTaMu. B Hel ompenenstorcs
OCHOBHbIE IIeJIM M3y4eHUs (PU3MKU Ha YpOBHE CpEIHEro ooOuiero oOpa3oBaHus, MJIAHUPYEMbIE
pe3yIbTaThl OCBOCHHS Kypca (PU3UKH: THIYHOCTHBIE, METAIPEIMETHBIE, TPEIMETHBIE (Ha 6a30BOM
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 «dusuka» mo rogaM oOydeHwHs.

dusmka Kak Hayka 0 Haubosiee oOIUX 3aKOHAX MPUPO/IbI, BBICTYIAsl B Ka4eCTBE y4eOHOro
IpeaMeTa B LIKOJIe, BHOCUT CYIIECTBEHHbIN BKJIJ] B CUCTEMY 3HAaHMM 00 OKpY)KaloIlleM MHpE.
HIkonpHBIH Kypc (U3MKM — CHUCTEMOOOPA3YIOIIMHA JJIsi €CTECTBEHHO-HAy4YHBIX YUEOHBIX
MPEeIMETOB, MOCKOJIbKY (pU3MUECKHe 3aKOHBI JIEKaT B OCHOBE MPOLIECCOB U SBJICHUH, H3ydaeMbIX
XUMUeH, ouonoruei, ¢uznyeckoit reorpadueil nu actpoHomuel. Vcnonbp3oBaHHE M aKTHBHOE
IIpUMEHEHHE (PU3MUECKUX 3HAHUH ONpeienseT XapakTep U pa3BUTHE Pa3HOOOPa3HbIX TEXHOIOTUI
B cdepe PHEepPreTukd, TPAHCIIOPTa, OCBOCHHS KOCMOCA, TONYYEHHS HOBBIX MAaTEpHANIOB C
3aJJaHHBIMU CBOMCTBaMH U Jpyrux. M3yueHue pU3nKyu BHOCUT OCHOBHOI BKJIaJ B (pOPMHUPOBAHUE
€CTECTBEHHO-HAy4YHOW KapTUHBI MHpa OOydJarommxcs, B (OpMUpOBAHHE YMEHHUH NPUMEHSTH
Hay4HbIM METO/| TO3HAHUS NIPH BBIOJHEHUH UMM y4eOHBIX UCCIIEJOBAHUM.

B ocHOBY Kypca ¢u3MKM 17151 YPOBHS CpeaHETr0 o0Iero oopa3oBaHus MOJOKEH psij UACH,
KOTOPBIE MOKHO pacCMaTpUBATh KAaK MPUHIMUIIBI €0 IOCTPOEHUS.

Hoesn yenocmnocmu. B cooTBeTCTBUM C HEH KypcC SIBJISIETCS JTOTMYECKU 3aBEPIIEHHBIM, OH
COJZICP)KUT MaTepuall U3 BCEX paslenoB (U3UKH, BKIIOUACT KaK BOMPOCHI KIACCHUECKOW, TaK 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 UCMoJIb30BaHUE T'YMaHUTapHOTO
noTeHIHana GU3NIeCKol HayKH, OCMBICTICHHE CBSI3U Pa3BUTHS (DU3HUKH C pa3BUTHEM OOIIECTBA, a
TaKXe C MUPOBO33PEHUECKUMH, HPAaBCTBEHHBIMH U HKOJIOTHYECKUMH MPoOIeMaMH.

Hoes npuxnaonoti nanpaenennocmu. Kype pu3nku npemonaraet 3HaKOMCTBO € IIHPOKUM
KPYrOM TEXHUYECKHUX U TEXHOJIOTMYECKUX MPUIIOKEHNN N3YUYEHHBIX TEOPUM U 3aKOHOB.

Hoesn osxonocuzayuu peanusyercs TMOCPEACTBOM BBEICHHS 3JIEMEHTOB COJEpKAHMS,
MOCBALIEHHBIX SKOJIOTMYECKUM NpoOiIeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHBI C Pa3BUTHEM



TEXHHUKHU U TEXHOJIOTHH, a TaKke 00CYXAeHUs MPOOJIeM PallMOHAIBHOIO IPUPOIONOIb30BAHUS U
9KOJIOTHUECKON OE30MaCHOCTH.
CrepXHEBBIMU 3JIEMEHTaMU Kypca (U3MKHA Ha YPOBHE CpPETHEro OOIIero oOpa3oBaHM
ABIISAIOTCS (pU3MUecKue Teopuu ((POpMHpPOBAHUE NPEACTABICHUH O CTPYKTYpe IOCTPOCHUS
¢bu3nueckoil Teopuu, ponu (PyHIAMEHTAIBHBIX 3aKOHOB W TPHUHIIMIIOB B COBPEMEHHBIX
MPEJCTABICHUAX O MPUPOJE, TPAHHUIAX MPUMEHUMOCTH TEOPUH, JJIsl ONMUCAHUS €CTECTBEHHO-
HAy4YHBIX SIBJICHUI U IPOLIECCOB).
CucTeMHO-IeSITeTbHOCTHBIA TTOJIX0/1 B Kypce (QH3UKH peaTu3yeTcs MPEkKIe BCEro 3a CUET
OpraHu3allM 3KCIIEPUMEHTAIBHON AesTenbHOCTH oOyuatomumxcs. /s 6a30Boro ypoBHs Kypca
(GU3NKA — ATO WCIONB30BAaHUE CHCTEMBI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX IKCIIEPUMEHTOB H
1a00paToOpHBIX paboT, KOTOpble B MporpaMme no (u3nke OObEJUHEHbI B OOIMIMKA CIHCOK
YUYCHUUYECKHX TMPaKTUUECKUX paboT. BeimeneHue B yka3zaHHOM TepedHe jJabopaTopHBIX PadoT,
MPOBOJIUMBIX JUISI KOHTPOJIS M OLEHKH, OCYIIECTBISETCS YYaCTHHKaMHU OOpa3oBaTEIbHOTO
rporiecca UCXoas U3 0COOCHHOCTEH IUIAaHUPOBAHUS M OCHaIeHus kabuHera ¢usuku. [Ipu 3ToM
obecrieunBaeTcsi OBNIAJICHUE OOYYArOIIMMHUCS YMEHHUSMH TPOBOAMUTH KOCBEHHBIE H3MEpPEHHUS,
WCCIIEIOBAHMs 3aBHUCHUMOCTEH (DM3MUECKUX BENUYMH U IOCTAHOBKY OIBITOB IO IPOBEPKE
MPEUIOKEHHBIX THITOTE3.
Bonbiioe BHUMaHME yAenseTcs pPeleHUI0 pacuéTHRIX U KaueCTBEHHBIX 3aaad. [Ipu aTom
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 pa3nenoB. [ KadecTBEHHBIX 3ajad MPUOPHTETOM
ABIIIIOTCSL 3aJaHus Ha OOBSICHEHHE NPOTEKaHWS (U3UUYECKUX SBICHUNH M TIPOLIECCOB B
OKpYXarolen Xu3HH, TpeOyronue BhIOOpa (HU3WYECKON MOJCNH JUIsi CUTyalldd TPAKTHUKO-
OpPHEHTUPOBAHHOT'O XapaKkTepa.
B coorBerctBum ¢ TtpeboBanusmu DPI'OC COO kK MarepuasbHO-TEXHHUYECKOMY
obecrieueHunIo yueOHoro npomecca 6a3oBblil ypoBeHb Kypca (PU3UKH Ha YPOBHE CPEIHEro 00IIero
00pa3oBaHMsl TOJDKEH M3Yy4aThCsl B YCIOBUSAX MPEIMETHOrO KaOMHEeTa (GU3MKHU WU B YCIOBUSX
WHTETPUPOBAHHOTO KaOWHETa MpeIMETOB €CTECTBEHHO-HAYYHOro IuKia. B xabunere (usukm
JOJDKHO OBITh HEeoOXoJuMoe J1adopaTopHOe OOOpYAOBaHHE /sl BBINOJHEHUS YKa3aHHbBIX B
porpamMMe 1o Gpu3rKe yaeHHIEeCKUX MPaKTHIECKUX padoT U JeMOHCTPAlMOHHOE 000pyI0BaHHUE.
JlemoHcTpamoHHoe 00opynoBaHue (opMupyercss B COOTBETCTBHUM C IMPUHLIUIIOM
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.
JlaGopatopHoe 00OpyAOBaHHE ISl YYEHHMUYECKHX IMPAaKTUYeCKHX pabor (opmupyercs B
BUJIC TEMaTHYECKUX KOMILJIEKTOB M oOecreurBaeTcs B pacuyére OJHOr0 KOMIUIEKTa Ha JIBYX
oOyuaromuxcsa. TemaTuuyeckue KOMIUIEKTHI J1a0OpaTopHOro OOOpYAOBaHUS JIOJMKHBI OBITH
MOCTPOEHBI Ha KOMIUIEKCHOM HCIIOJIb30BAHUM AHAJIOTOBBIX M IU(POBBIX MPUOOPOB, a TaKKe
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 MHTEIUIEKTYAJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

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

e (opMHpOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysbTaTa M3YuYeHHUS] OCHOB CTPOCHUS
MaTepuu ¥ GyHIaAMEHTAIbHBIX 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.

JlocTmkeHue STUX 1eneil obecredynBaeTcs pElIeHHEeM CIEAYIONMUX 3aJad B IMpolecce
n3y4deHus Kypca GU3MKA Ha YPOBHE CPEAHETO OOIIero o0pa3oBaHusI:

npuoOpeTeHre CUCTEMBI 3HaHUH 00 OOIUX (PU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOpUSX, BKIIOYAs MEXaHUKY, MOJIEKYJISIPHYIO (PU3UKY, SJEKTPOAUHAMUKY, KBAHTOBYIO
(U3UKY U 2JIEMEHTHI aCTPOPHU3UKY;

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

OCBOEHHE CIIOCOOOB pEIICHUS Pa3MUYHBIX 3a/a4 C SBHO 3aJaHHOW (U3MUYECKOM
MOJIEITBIO, 33]1a4, MTOIPa3yMEBAIOIINX CAMOCTOSTENFHOE CO31aHue (PU3NIECKON MOJIETIH,
aJICKBaTHOM YCIIOBUSIM 3a/]a4H;

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

OBIIQZICHHE METOJaMHU CaMOCTOSTEIHHOIO TUIAHUPOBAHUS U MPOBEACHUS (DU3HUECKUX
SKCIIEPUMEHTOB, aHajlu3a W  UHTEpIpeTanuu  HH(OpMaluu,  OIpenereHUs
JOCTOBEPHOCTH IOJIyYEHHOT'O PE3YNbTaTa;

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

Ha wusydyenue ¢usuku (0a30BBI YpOBEHb) Ha YpPOBHE CpeaHEro oOIero oOpa3oBaHHS
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
SIBJISIETCS. PEKOMEH/IOBAaHHBIM, YYHTENb JelaeT BBHIOOpP MpoOBelIeHUs 1abopaTOpHBIX padoT U
OIBITOB C YYETOM WHIUBUIYAIbHBIX OCOOEHHOCTEH 00yYarOIuXCs.



2.COAEP)KXAHUE YYEBHOI'O IIPEIMETA

10 KUIIACC

Pa3gen 1. ®u3nka 1 MeTOAbl HAYYHOI'O IO3HAHUS

®uszuka — Hayka o mnpuponae. Hayunble meToabpl mO3HaHUA OKpy»Karomero mupa. Ponb
HKCIEPUMEHTA M TEOPHH B MPOIIECCE MO3HAHMS TPUPOJIbl. DKCIIEPUMEHT B (PU3UKE.

MopenupoBanue GU3MYECKUX SBJICHHH W mporeccoB. Hayunple rumoressl. Ousnueckue
3aKOHBI ¥ TEOPHH. | paHUIIBI TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB. [IpHHIIMIT COOTBETCTBHS.

Ponp u mecto ¢u3uku B (OpMHPOBAaHUM COBPEMEHHOM Hay4yHOH KapTHHBI MHUpa, 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
CII0)KEHHUE CKOPOCTEM.

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.

TexHU4ecKre yCTpOUCTBA U IPAKTUUECKOE IPUMEHEHHUE: CIIUIOMETP, IBUKEHHUE CHAPS OB,
LICTIHBIE U PEMEHHBIE IIEpeIayn.

Jlemoncmpayuu

Mogenb cucTemMsbl OTCUETA, UIUTIOCTPAIU KHHEMATHYECKUX XapaKTEPUCTUK IBUKEHUS.
[IpeobpazoBaHue ABMKEHUN C UCTIOIH30BAHUEM MTPOCTHIX MEXAHU3MOB.

[TameHue Ten B BO3yXE U B pa3peKeHHOM ITPOCTPAHCTBE.

Habmonenue nmxeHus Tena, OporieHHOro Mo/ YriioM K TOPH30HTY U TOPU30HTAIIBHO.
N3mepenne yckopeHus: CBOOOTHOTO TaACHUSI.

Hanpasnenne ckopocTy Npu IBUKEHUHU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, rabopamoprvie pabomoi

H3ydyeHue HepaBHOMEPHOT O JABUKEHUS C LIEJIbIO OMPEIEIECHNS] MTHOBEHHON CKOPOCTH.
HccnenoBanue cCOOTHOLIEHUS MEXAY NYTIMU, IPOMAEHHBIMH TEJIOM 32 I1OCJIE10BATEIbHbIE

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

W3yuenune nBuKEHUS MIAPUKA B BI3KOW KUIKOCTH.
W3yuenue nBm>xeHus Teia, OpoLIeHHOrO FrOPU30HTAIBHO.
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 Hpl0TOHA 111 MaTEpUANIBHBIX TOYEK.

3akoH BceMUpHOro Tarorenus. Cuna tsokectu. [lepBas kocMudeckasi CKOpOCTb.

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

Tpenwne. Buabl Tpenus (okos, ckoibxeHus, kaueHus ). Cuna tpenust. Cyxoe tperue. Cuna
TPEHUSI CKOJBKEHUS U cuiia TpeHus nokos. Koapduuument tperns. Cuia cONpoOTHUBICHUS TPU
JBUKEHUHU TeJa B )KUJAKOCTH WJIM Tas3e.

[ToctynarensHoe 1 BpalaTenbHOE ABMKEHUE aOCOIIOTHO TBEPIOTO TEa.

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

TexHuyeckue yCTpoiCTBa M NPAKTHUUECKOE IMPUMEHEHUE: IOAIUIHUKY, JBH)KEHUE
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 MOABEME U MA/ICHUU.

CpaBHeHUE CUJT TPEHUS MOKOS, KAUEHUS U CKOJIbXKEHUSI.

VYcnoBus paBHOBeCUs TBEPAOro Tela. Buibl paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopuule pabomuol

Nzyuenne npmxeHust Opycka 1o HaKJIIOHHOW TJIOCKOCTH.

HccenenoBanre 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U PE3MHOBOM
o0pasie, oT ux jaedopmamum.

HccnenoBanue ycnoBuil paBHOBECHUsI TBEPAOrO TEJa, UMEIOIIET0 OCh BPAICHUSI.

Tema 3. 3akonwvl coXpanenus 6 MexaHuKe

Nmnynbc MatepranbHOi TOYKH (Tena), CHCTEMbI MaTepUaIbHBIX TOUeK. IMITyIbC CHIIBI U
M3MEHEHUE UMIyJbca Tela. 3aKOH COXpaHEHHs UMITyJibca. PeakTHBHOE IBUYKEHUE.

PaGora cuiibl. MOIIHOCTD CUJIBL.

Kunerndeckass sHeprusi MaTepHalbHONW TOYKH. Teopema 00 M3MEHEHWHM KHHETHYECKOU
SHEpPrUu.

[TorennumanpHas 3Heprus. [loTeHIManpHas sHEPTUs ynpyro neGopMupoBaHHOM MPYIKUHBI.
[ToreHunanbHas 3Heprus Tena BOIM3U NOBEPXHOCTH 3EMIIH.

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

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHU4ecKre yCcTpoMCTBAa M NPAKTHUYECKOE NMPUMEHEHHE: BOJOMET, KONED, MPYKUHHBINA
MIACTOJIET, IBUKECHHUE PaKeET.

Jlemoncmpayuu

3aKOH COXPAaHEHHUs UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

[lepexoa moTeHIIMATBEHON YHEPTUU B KHHETHYECKYIO U 0OOpaTHO.

Yuenuueckuii sxkcnepumenm, nabopamopnsie pabomol



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 MONEKYNAPHO-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 00BSICHEHUE CBOMCTB BEIIECTBA HA OCHOBE
aTUX Mojienei. Macca u pasmepsl mosekyil. KonnuectBo BeniectBa. [locrosiHHas ABoraapo.

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

Monens uaeanbHoro rasa. OCHOBHOE ypaBHEHUE MOJIEKYJISPHO-KMHETHUUYECKOM 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 BeIllecTBa. ['paduueckoe mpencTaBiIeHHE M30MPOLECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuyeckue ycTpoicTBa U MpaKkTHUYECKOe IPUMEHEHNE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME AUCKPETHOE CTPOEHHE BellecTBa, Qororpaduu MojeKyml
OpPraHUYECKUX COEAUHECHUM.

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 YPaBHEHHE COCTOSHUS MEaTbHOr0 ra3a, H30MpoIecChl.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

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

HccenenoBanne 3aBUCUMOCTH MEXKy ITapaMeTpaMu COCTOSIHHS pa3peKeHHOr0 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: TEMmIONPOBOIHOCTh, KOHBEKIUS, U3JTydeHUE. Y IenbHas
TEII0EMKOCTD BelecTBa. KomuuecTBo TEMIOTH Npu TeIUIonepeaye.

[Tonsatue o0 ammaGatHom mporecce. IlepBbiii 3akoH TepmonuHamuku. IIpumeHenue
MIEpPBOro 3aKOHA TEPMOAMHAMUKH K H3ompoleccaM. I paduueckas nuuTepnperanus paboTsl rasa.

Bropoii 3akon TepmoanHamMuki. HeoOpaTHMOCTh MPOIIECCOB B PUPOJIE.

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

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

Jlemoncmpayuu



M3MeHeHne BHYTpPEHHEH »HEpPrUM Tejla MpPHU COBEPIIEHUU DPAOOTHI: BBUIET NMPOOKU H3
OYTBUIKM TOJ ICHCTBHEM CKATOT 0 BO3/yXa, HarpeBaHue 3(hupa B 1aTyHHOU TpyOKe MyTEM TpEeHHs
(BUIEOIEMOHCTpALTHS ).

W3meHeHne BHyTpeHHEHN HEPTUU (TeMIepaTypbl) Tejla pu TEIIoNepeaaye.

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

Monenu napoBoi TypOUHBI, IBUTaTeNsl BHYTPEHHETO CTOPaHUsl, PEAKTUBHOI'O JIBUTATEIS.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

H3mepenue yaenbHou TemI0EMKOCTH.

Tema 3. Azpecammnvie cocmoanun eewjecmea. Pazoevie nepexoovl

[Tapoo6pa3zoBanue u koHAeHcanus. Mcnapenue u kumneHne. AGCOMOTHAS U OTHOCUTEIbHAS
BJIQXKHOCTh Bo3/yXa. HacelmeHHblil map. YaenbHas TeIuiora mapooOpa3zoBaHHsA. 3aBHCUMOCTh
TEMIIEPATypbl KUIIEHUS OT 1aBJICHUS.

Teépnoe Teno. Kpucrammueckue U amop@Hbie Tesa. AHU30TPOIUS CBOWCTB KPUCTAJUIOB.
Kunkue xpucramnel. CoBpeMeHHBbIE Marepuaiibl. [lnaBiieHne W KpucTauM3amus. Y AelibHas
Tertora rmiasnenus. Cyonumanus.

YpaBHeHUE TEII0BOro OanaHca.

TexHuyeckre yCTpONCTBA M IPAKTHUUECKOE NPHUMEHEHUE: TUTPOMETP U ICUXPOMETP,
KaJIOPUMETP, TEXHOJIOTUH TOITYYEHHS] COBPEMEHHBIX MAaTEPUAsIoB, B TOM YHCIIE HAHOMATEPHAJIOB,
Y HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACHIIIEHHBIX MApOB.

Kunenue npu noHM>KEHHOM JJaBJICHUM.

CriocoObl U3MepEeHNUs BIaXXHOCTH.

Habntonenue HarpeBaHus U TUIaBJICHHUS KPUCTANIMYECKOT'O BEIIECTBA.

JleMoHCTpanus KpUCTaJIOB.

Yuenuueckuii sxcnepumenm, nabopamopsie pabomul

N3mepenune OTHOCUTENBHON BIa)KHOCTH BO31yXa.

Pasnen 4. JaekTpoguHamMnka

Tema 1. Inexkmpocmamuka

OnexTpuzanus Tel. OJEKTpUyecKuidl 3apsan. JlBa BHIA 3JIEKTPUYECKUX  3apsiiOB.
[IpoBOIHMKY, TUBIEKTPUKH U MOTYITPOBOJAHUKHU. 3aKOH COXPAHEHHUS SJIEKTPUUECKOTO 3apsiia.

BzaumopeiictBue 3apsimoB.  3akoH Kynona. ToudeuHslld  3€KTpUYECKUIl  3apsi.
Onekrpuyeckoe mnone. Hanpsok€HHOCTh 3nekTpudeckoro mnoss. [lpuHiun cynepno3unuun
AEKTpUYECKUX NoJiel. JINHNK Hanps>KEHHOCTH 3JIEKTPUYECKOrO MMOJIS.

PaGora cun anexrpocratuueckoro nons. [Torennuan. PasHocts norenuuanos. [lpoBoaHuku
U AUBJIEKTPUKH B 3JIEKTPOCTATUUECKOM MoJe. JIuaiekTpruueckas MpOHULaeMOCTb.

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

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

JHemoncmpayuu

YCTpOoHCTBO M IPUHIHUI IEHCTBHS DJIEKTPOMETPA.

B3anmopeiicTBue Ha’IEKTPU30BAHHBIX TEI.

DIIEKTPUUYECKOE TOJIE 3apsKEHHBIX TeJl.



[IpOBOIHUKH B AJIEKTPOCTATUYECKOM TIOJIE.

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, 1abopamophule 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 LEernH.

DneKTpUUecKoe COIIPOTHUBIICHUE. VY nenpHoe COIIPOTUBIICHUE BELIECTBA.
[TocnenoBarenpHOE, MapauIeNbHOE, CMEMIAHHOE COEIUHEHNE ITPOBOIHUKOB.

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! IPOBOJUMOCTh TBEPABIX METAIIIOB. 3aBUCUMOCTh COIPOTUBJICHUSI METAJJIOB
oT Temnepatypbl. CBEpXIpOBOJAUMOCTb.

DIIEKTpUYECKUN TOK B BakyyMme. CBONCTBA JIE€KTPOHHBIX ITYYKOB.

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

DJIEKTPUYECKHII TOK B pPacTBOpax M paciuiaBax 3JIEKTPOJUTOB. DJIEKTPOIUTHUYECKAsS
JUCCOLMAIusl. DIEKTPOIIU3.

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

TexHuYecKre ycTpocTBa U MPAKTHUYECKOE IPUMEHEHHE: aMIIEpPMETP, BOJIBTMETP, pEOCTar,
WCTOYHUKU TOKAa, BJIEKTPOHArpeBaTelbHbIE MPHUOOPHI, AJIEKTPOOCBETUTENIbHBIE MPHUOOPHI,
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 MaTepuana.

CMenianHOe COeTMHEHUE POBOHUKOB.

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

3aBUCUMOCTb CONPOTHUBJIEHUSI METAIIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB 3JIEKTPOIUTOB.

HckpoBoli pa3ps ¥ IpOBOAUMOCTb BO3/1yXa.

OaHOCTOPOHHSISI TPOBOAUMOCTD AHOJA.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yyeHue cMenaHHOro COeIMHEHNS pE3UCTOPOB.

N3mepenue 3neKTpoABHKYIIECH CUITbI HICTOYHUKA TOKA M €r0 BHYTPEHHETO COITPOTUBIICHHUS.

HabGmronenue snekrponusa.

MexnpenMeTHble 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, IMHeWHas GyHKIMs, Tapabona, runepooa,
UX TpaKH ¥ CBOWCTBA, TPUTOHOMETpUYECKUE (DYHKIIUU: CHHYC, KOCHHYC, TAHT€HC, KOTaHTEHC,
OCHOBHO€ TPHUTOHOMETPUUYECKOE TOXKIECTBO, BEKTOPbl M HMX MPOEKIMU Ha OCH KOOpAMHAT,
CII0’)KEHHE BEKTOPOB.

buonoeusn: mexanuyeckoe ABIKEHHE B JKUBOW mpupoze, 1uddy3us, ocMOC, TEII000MeH
KUBBIX OPraHU3MOB (BU[bI TEIUIONEPEIauH, TEIIOBOE PAaBHOBECHE), SJIEKTPUUECKUE SBIICHUS B
YKUBOW MPUPOJE.

Xumus: TACKPETHOE CTPOEHHUE BEIIECTBA, CTPOCHUE aTOMOB U MOJIEKYJ, MOJIb BEUIECTBA,
MOJISIPHAsE Macca, TEIUIOBbIE CBOWMCTBA TBEPABIX TEJ, YKUJIKOCTEM W Tra30B, JAJIEKTPUYECKHUE
CBOICTBA METAJUIOB, JEKTPOJUTUYECKAs TUCCOLUALINS, TaIbBAHUKA.

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

Texnonoeus: npeodpazoBaHuE IBUKEHUI C MCIOIB30BAHUEM MEXAaHU3MOB, YUET TPEHUS B
TEXHUKE, TOIIMITHUKHA, HCIOJIh30BAaHUE 3aKOHA COXPAHEHHUS HMITYJhCa B TEXHHUKE (pakera,
BOJIOMET M JIpyrue), ABUTATeIh BHYTPEHHETO CropaHusi, mapoBas TypOWHA, OBITOBOI
XOJIOMUIILHUK, KOHJIUIIMOHEP, TEXHOJIOTHU TTOJYIeHHSI COBPEMEHHBIX MAaTepUaioB, B TOM YHCIIC
HaHOMAaTEepUaAJIIOB, M  HAHOTEXHOJOTWMH,  DJIEKTPOCTAaTHYECKas  3alluTa,  3a3eMJICHUE
JNEKTPONPUOOPOB, KCEPOKC, CTPYHHBIH MPUHTEp, AJIEKTPOHArpeBaTeIbHble IMPUOOPHI,
AIEKTPOOCBETUTENbHEIE MPUOOPHI, TATbBAHUKA.

11 KUIIACC

Pa3znen 4. JjekTpoauHaMuKka

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKYUA

[TocrosiHHbIe MarHuTHL. B3anMopelcTBHE MOCTOAHHBIX MarHUTOB. MarHutHoe moJe.
Bekrop marauTHON HHAYKUMHK. [I[puHIMI Cyneprio3uMM MarHUTHBIX NTOJIeH. JIMHUM MarHUTHON
uHayknuu. KapTuHa TUHUN MarHuTHOW WHIYKIIMU TOJISE TOCTOSTHHBIX MarHUTOB.

MarnuTtHoe Tojie MPOBOAHMKA ¢ TOKOM. KapTWHa JTWHUM WHAYKIIMH MarHUTHOTO TOJIS
JUIMHHOTO MPSIMOTO IMPOBOJHUKA M 3aMKHYTOI'O KOJIBIIEBOTO IMPOBOJIHHUKA, KATYIIKH C TOKOM.
OmneiT Opcrena. BzauMmopaeiicTBe MpOBOJHUKOB C TOKOM.

Cuiia Amniepa, €€ MOJlyJib U HalpaBIIEHUE.

Cuna Jlopenna, €€ Moaynb W HampaBlieHWE. J[BHMI)KEHHE 3apsyKeHHOW 4YacTHIbl B
OJTHOPOJHOM MarHuTHOM Tonie. Pabota cumsl Jloperta.

SIBnenue HneKTpOMarHUTHOM MHAYKIUHU. [lOTOK BeKkTOpa MarHMUTHOM WHIYKIIHMH.
DIIEKTPOABUKYIIAs CUJIa MHAYKIIMU. 3aKOH 3JIEKTpOMarHuTHou unaykiuu dapayes.

BuxpeBoe snekrpuueckoe moiie. DNEKTPOABIKYINAS CUJIA HWHIAYKIMH B TMPOBOJHUKE,
JBIKYILIEMCSI ITOCTYIATEIbHO B OJJHOPOAHOM MAarHUTHOM TIOJIE.

IIpasuiio JleHua.

NHAyKTUBHOCTD. SIBIICHHE CAMOMHIYKIIMH. DJIEKTPOIBIIKYINAS CHJIa CAMOUHIYKITUH.

DHeprusi MarHUTHOT'O TMOJISl KATYIIKUA C TOKOM.

DIIeKTPOMArHUTHOE TIOJIE.



TexHuueckue yCcTpoWCTBA M MNPAKTHYECKOE IPUMEHEHHUE: IIOCTOSSHHbIE MAarHUTHI,
3JIEKTPOMATHUTBI, 3JIEKTPOABUTATEIb, YCKOPUTEHU JIEMEHTAPHBIX YACTHULl, WHIYKIIMOHHAS M€Yb.

Jlemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHUE AIEKTPOHHOI0 MyYKa MarHUTHBIM TOJIEM.

JIuHUM MHYKIIUY MarHUTHOTO TTOJS.

B3anmopeiicTBue AByX NPOBOJAHUKOB C TOKOM.

Cuta Amrepa.

HericrBue cuiibl JIopeHIia Ha MOHBI AJIEKTPOJIUTA.

SIBneHure HIeKTPOMarHUTHOM WHTYKIIHH.

IIpasuiio Jlenna.

3aBUCUMOCTD JJICKTPOABMIKYIIEH CUIIbI MHAYKIIUA OT CKOPOCTH M3MEHEHWUS MarHUTHOTO
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. KoneGanusi u BOJITHBI

Tema 1. Mexanuueckue u 31eKMpPOMaAZHUMHbIE KOJICOAHUS

Konebarenbnast cucrema. CBoOogHble MexaHMuYeckue kojeOaHus. [‘apmoHudeckue
konebanus. Ilepmon, wuacrora, amrmumatyna u ¢asza konebGanuil. IIpyKUHHBIH MasTHUK.
MareMaTruecKuii MasiTHUK. Y paBHEHHE rapMOHUYECKUX Kojebanuii. [IpeBpamienne sHepruu npu
rapMOHUYECKUX KOIeOaHMSIX.

Konebarenbubiii koHTyp. CBOOOIHBIE 3JE€KTPOMAarHUTHBIE KojieOaHUS B HACAIbHOM
KonebaTenbHOM KOHType. AHAJIOTMs MEXJy MEXaHWYeCKUMH U 3JEKTPOMAarHUTHBIMU
konebGanusiMu. @opmyna TomcoHa. 3aKOH COXpaHEHHUs PHEPTHU B UJICAIBHOM KOjeOaTelbHOM
KOHTYPE.

[IpencraBienue o 3aTyxarolux KoneOaHUAX. BeIHYXJIEHHbIE MEXaHUYECKHE KOJIeOaHMs.
Pe3onanc. BeiHyX/1eHHBIE 3JIEKTPOMAarHUTHBIE KOJIeOaHuUs.

ITepemennsblii Tok. CUHYCOUIANIbHBIA MEPEMEHHBIA TOK. MOIIHOCTh MEPEMEHHOI0 TOKA.
AMIUIMTYZHOE U IEHCTBYIOIIEE 3HAUEHUE CUJIbI TOKA W HANIPSKEHMUSL.

Tpancdopmatop. IlpomsBoxncTBo, nepenaya U MOTPeOIECHHE 3IIEKTPUUYECKONW SHEPrUu.
DKOJOrMYeCcKUe PpHUCKU TPU MPOU3BOJACTBE 3ieKTposHepruu. KymbTypa wucnonb3oBaHus
3JIEKTPOIHEPTUHU B ITOBCEITHEBHOM JKU3HH.

TexHU4ecKue YCTPOMCTBA M IPAKTHYECKOE IPUMEHEHME: DJJIEKTPUYECKUNH 3BOHOK,
TeHepaTop MEPEMEHHOIO TOKA, IMHUU JIEKTPOIEpEaay.

Jlemoncmpayuu

HccnenoBanue napamMeTpoB KoneOaTeabHOM CUCTEMBbI (IPYKUHHBIA MM MaTeMaTHYeCKUI
MasITHHK).

Habmoienue 3aTyxaromux KoieOaHui.

HccnenoBanue CBOMCTB BBIHYKIEHHBIX KOJIeOaHUI.

Hab6ntonenue pezonanca.

CB00OO/IHBIE 3JIEKTPOMAarHUTHbBIE KOJIEOaHHUS.



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

Pe3onaHc mpu mociaenoBaTebHOM COEAVMHEHUM PE3UCTOpPA, KATYIIKHM WHIAYKTUBHOCTH U
KOHJIEHCaTopa.

Mopens TMHUY 3IEKTPONEpeaaUn.

Yuenuueckuii axkcnepumenm, rabopamopHvie pabomoi

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

UccnegoBanne mnepeMeHHOro0 TOKa B LENM U3 IOCIEI0BAaTEIbHO COEAMHEHHBIX
KOH/IEHCaTopa, KaTyLIKU U pe3UCTopa.

Tema 2. Mexanuueckue u 31eKmpomMazZHumHble 60JIHbL

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
opuenTanus BektopoB E, B, V B anexkrpomaruutHoit Bosine. CBOMCTBA 3JIEKTPOMAarHUTHBIX BOJIH:
OTpaKEHUEe, TMpeloMIIeHHe, monspuzanus, audpaxkuus, wuHTepdhepenuns. CKoOpocTbh
AJIEKTPOMArHUTHBIX BOJIH.

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

[IpuHLUIIBI paIXOCBA3M U TelleBUACHU. Paaronokanus.

DJIEKTPOMArHuTHOE 3arpsA3HEHUE OKPYKAOLIEH CpeIbl.

TexHu4eckre yCTpOWCTBa M MPAKTUUYECKOE NMPUMEHEHHE: MY3bIKAJIbHbIE MHCTPYMEHTHI,
yJIBTPa3ByKOBasi JUAarHOCTHKAa B TEXHUKE W MEIULMHE, Pajap, PaAuONpUEMHUK, TEIEBU30D,
aHTeHHa, tenedon, CBU-neus.

JHemoncmpayuu

OO6pa3oBaHue U pacpPOCTPAHCHHUE MOMEPEUHBIX U MPOAOIBHBIX BOJH.

Koneo6:mromieecs Teno kak HCTOUYHUK 3BYKa.

HabGmronenue orpaxeHus: U mpeIoOMIICHUST MEXaHUIECKUX BOJTH.

Habmonenue natepdepeHny u AuPpakini MEXaHMUECKUX BOJH.

3BYKOBOI pE30HAHC.

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

UccnenoBanue  CBOMCTB  DJIGKTPOMAarHUTHBIX — BOJIH:  OTpPa)XX€HUE, IMPEIOMJICHUE,
nonsipu3anus, 1udpaxiuus, THTephepeHIus.

Tema 3. Onmuxka

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

OTtpaxkeHue cBeTa. 3aKkOHBI OTpaxkeHHs cBeTa. [locTpoeHne H300pa’keHUN B IIIOCKOM
3epKajie.

[Ipenomnenune cBera. 3akoHbI TpeNOMIIEHUST cBeTa. AOCONIOTHBIN TOKa3aTenb
npenomsieHus. [lomHoe BHyTpeHHee oTpaxkeHue. lIpenenbHBI yroia MOJHOTO BHYTPEHHETO
OTpaKEHUSI.

Hucnepcus cera. CroxkHbIN cocTaB 6enmoro ceera. L[Ber.



CobOuparomuie W pacceuBarome JWUH3bL. ToHKas JmH3a. DOKYCHOE pPacCTOSHHE U
ONTHYECKas cuja TOHKOM JuH3bL. [locTpoeHne n300pakeHuii B COOMPAIONIUX U PAaCCEUBAIOIINX
nuH3ax. @opMyra TOHKOM JTMH3bI. Y BEJIUYEHUE, TaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPUUECKON ONTHKH.

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

Hudpakius  cBera. JudpakunonHas pemérka. YciaoBue HAOIIOACHUS —TIIABHBIX
MaKCHMMYMOB U aICHUH MOHOXPOMAaTHUYECKOr 0 CBETa Ha AU(PAKIIMOHHYIO PEHIETKY.

[Tonsipusanus ceera.

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

Jlemoncmpayuu

[IpsimMonuHeEHOE pacHpOoCTpaHEHUE, OTPaKEHUE M NpeIoMieHHe cBeTa. OnTuueckue
MPUOOPBHI.

[Tonnoe BHyTpeHHEE OoTpaxeHue. Moiens CBETOBOAA.

HccnenoBanue cBONHCTB N300pakeHU B JTMH3aX.

Mopenu MUKpPOCKOIIa, TEJIECKOMa.

Habmtonenue unrepdepenuuu cera.

Hab6monenue audpakiuu cBera.

Habmonenue nucnepcuu cBera.

[Tonmy4yenue cnekTpa ¢ MOMOLIbIO TPU3MBI.

[Tony4yeHnue criekTpa ¢ TOMOLIbIO TU(PPAKIIMOHHON PEIIETKH.

Habmonienue nonsipuzanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopsie pabomul

N3mepenne nokazarens NpeaoMIEHUs CTEKIIa.

HccnenoBanue CBOMCTB N300paKEHU B JIMH3aX.

Habmtonenue nucnepcuu cBera.

Pa3nen 6. OcHOBBI crieliuaIbHONH TEOPUH OTHOCHTEIBHOCTH

I'paHuLlbl IPUMEHUMOCTH KJIacCMUYecKolM MeXxaHHMKHU. [locTynmaTsl crenuanbHOW TeopHH
OTHOCUTEJIbHOCTU: HWHBAPUAHTHOCTh MOIYJS CKOpPOCTHM CB€Ta B BaKyyMe, MPUHLHII
OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTHU. 3aMe/JIEHUE BPEMEHH U COKPALIEHUE 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

®dotonsl. Dopmyna [lnanka cBs3u dHEPTHH (POTOHA C €TI0 YACTOTON. DHEPTUS U UMITYIIbC
¢dorona.

OtkpeiTie u wuccinenoBanue (orordpdexra. Ombitet A. I'. CroneroBa. 3akoHBI
dororddekra. YpaBHenue DiiHmTeiHa 11 pororddexra. «KpacHas rpanuna» pororddekra.

Jasnenue ceera. OnbiTel I1. H. JIeOenena.

XHUMHYECKOE NEHCTBHE 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 aroma Tomcona. OmbiTel Pezepdopaa mo paccesHuto o -yactuil. [lnanerapnas
Mozenb atoMa. Ilocrynarel bopa. M3nyuenue u norsomienre GOTOHOB MpHU MEPEX0JIe aToMa C
OJHOT'O YPOBHS HEPTUHU Ha Ipyroil. Bunel cnektpoB. CrekTp ypoBHEHN 3HEpPruu aroMma BOA0poAa.

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

CHoOHTaHHOE U BBIHYKJEHHOE U31yUYCHHUE.

TexHuueckue yCTpOWCTBA M MPAKTUYECKOE TMPUMEHEHHUE: CHEKTPaJbHBIA aHalu3
(cexkTpockoI), na3ep, KBAHTOBBIN KOMITBIOTED.

JHemoncmpayuu

Monenb onsita Pezepdopna.

Ornpenenenue JIMHBI BOJIHBI Ja3epa.

Habuntoienue nuHenvaTbIX CIEKTPOB U3TyUEHUSI.

Jlazep.

Yuenuueckuii skcnepumenm, nabopamopuule pabomol

Habntonenue nuHeiyaToro cekTpa.

Tema 3. Amomnoe aopo

DKCIEPUMEHTHI, I0Ka3bIBAIOIIUE CI0KHOCTh CTpOeHUS A/ipa. OTKPHITHE PAAUOAKTUBHOCTH.
Omneiter Pezepdopaa mo onpeaenennio cocraBa paauoakTUBHOTO u3nydeHus. CBoicTBa anbda-,
Oera-, TaMMa-u3NydeHus. BiausiHue paJqoakTHBHOCTH Ha JKUBbBIE OPTaHU3MBI.

OTtkpsiTHE TpOoTOHA U HelTpoHa. Hykinonnas moaens siapa I'elizenbepra—lBanenko. 3apsn
sapa. Maccosoe uucino sapa. 30tormsl.

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

DHeprus cBsi3M HYKJIOHOB B spe. SaepHbie cuibl. [ledext macchl sapa.

Snepubie peakunu. JleneHue u CUHTES A1IEp.

Snepubnii  peakrop. TepmosinepHbiii cunTe3. IlpoOneMbl M HEPCHEKTHBBI  SACPHOM
JHEPreTUKU. JKOJIOTUYECKUE ACTIEKTHI IACPHON YHEPTETUKH.

OnemeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.

Mertonbl HaOMIOEHNS U PErUCTPALIMU 3JIEMEHTAPHBIX YACTHIL.

OyHnaMeHTaIbHBIE B3aUMOACHCTBH. ENMHCTBO (U3NYECKON KapTHHBI MUPA.

TexHuyeckne ycTpONCTBAa M NMPAaKTUYECKOE NPUMEHEHUE: IT03UMETP, KaMmepa BuibcoHa,
SIIEPHBIN peakTop, aToMHasi 6oMoa.

Jlemoncmpayuu

CuéTurK HOHU3UPYIOUIUX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

HccnenoBanne TpekoB yacTuil (1o roToBbIM (poTorpadusim).

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



Bup 38é3qn0ro Heba. Co3Besaus, spkue 3BE3/1bl, IUTAHETHI, UX BUJUMOE JBH)KEHUE.

ConHeynas cucreMa.

Connue. ConHewyHass akTUBHOCTh. McrouHuk sHepruu ConHma W 3BE3A. 3BE3IbI, HUX
OCHOBHBIE XapaKTEPUCTUKH. /lnarpamma «CHEKTPaIbHbIM KJIACC — CBETUMOCTBY. 3BE3/IbI IVIaBHOMN
MIOCIE0BATENBHOCTH.  3aBUCUMOCTh ~ «Macca — CBETHUMOCTbY» JUId  3BE31  IJIaBHOU
mocie0BaTenbHOCTH. BHyTpeHHee crTpoeHue 3BE3A. CoOBpEeMEHHbBIE IIPEACTABICHUS O
IIPOUCXOXKIEHNH U 3Bomonnu ConHIa v 3BE311. DTalbl )KU3HU 3BE3 L.

Mineunsiii [Tyts — nHamia [Nanaktuka. [Tonoxxenue u nemwxenne Comnuna B ["anmaktuke. Tumbl
rajJlakTuk. PaguoranakTuku u kBazapsl. YEpHbIE ABIPHI B AApaxX rajlaKkTHK.

Bcenennas. Pacmmpenue Bceenennoii. 3akon XaO06ma. Pazberanue ramaktuk. Teopus
bonpuioro B3peiBa. PenukroBoe usnydeHue.

Macmrabnas crpykrypa Beenennoii. MeraranakTuka.

Hepeménnsie npobiaeMbl aCTpOHOMUH.

Yuenuueckue nabnrooenus

Habitoienust HeBOOPYXEHHBIM TJIa30M C UCIOIb30BAaHUEM KOMIIBIOTEPHBIX MPUIOKEHUN
JUIsL OIpEeeNICHHsI ION0XKEeHNsI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JJaTy: OCHOBHBIE CO3BE3IUS
CeBepHOro nosymapus 1 sipkue 3BE3/bl.

Habmronenus B Teneckon Jlynsl, mnanet, Maeunoro [lyrtu.

Oo0o0maree 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
(hbU3MYECKO KapTUHE MHUpaA, MECTO (PU3MYECKOM KapTUHBI MHpPA B OOIIEM PsIYy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IIPEACTABIECHUN O IPUPOJIE.

MesxknpeaMeTHbIe CBSI3U

Nzyuenmne xypca ¢usuku 6a3zoBoro ypoBHsS B 11 Kimacce OCYyIIECTBIISICTCS C yYETOM
COJIEP)KATENIbHBIX MEXIPEJMETHBIX CBsI3€M € KypcaMM MaTeMaTHKH, OWMOJIOTHH, XUMHH,
reorpauu U TEXHOJIOTHUHU.

Mescnpeomemnusie nousimus, CBA3aHHBIE C HW3YYEHHEM METOAOB HAyYHOIO MO3HAHUSA:
sIBIICHUE, Hay4yHbId (akT, rumoresa, (u3myeckas BeIMYMHA, 3aKOH, TEOpUs, HaONI0/EHUE,
9KCIIEPUMEHT, MOJIEIINPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelieHne CUCTEMbl YpaBHEHUMN, TPUTOHOMETPUYECKUE (YHKLUU: CHHYC,
KOCHUHYC, TAHIE€HC, KOTAHI'€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKIECTBO, BEKTOPHl M HX
IIPOEKIIMM HAa OCU KOOPJAWHAT, CIOXKEHHE BEKTOPOB, NPOU3BOJHBIE 3JEMEHTApHBIX (YHKIMA,
MPU3HAKH MTOJ00HS TPEYTOJIbHUKOB, OMpeAeTIeHNE TUIONIAAN TUIOCKUX GUTyp B 00bEMa Tell.

bBuonozus: 3nexTpudeckue siBIICHUS B )KUBOU NPUPOJIE, KOJieOaTeNbHbIE ABUKEHUS B AKUBON
MIPUPOJIE, ONITUYECKHUE SIBICHUS B )KUBOM NMPUPOAE, AEUCTBUE palialluy Ha )KUBBIE OPTaHU3MBI.

Xumusa: CTpOEGHME aTOMOB U MOJIEKYJ, KpPUCTAJUIMUECKas CTPYKTypa TBEPABIX Tell,
MEXaHHU3Mbl 00pa30BaHUs KPUCTAUINYECKON PEIIETKH, CIIEKTPaJIbHbIN aHaIH3.

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

Texnonocus: MTUHUM DJIEKTPOIIEpENad, T€HEPATOP MEPEMEHHOIO TOKA, JIEKTPOABUIATENb,
WHIYKIIMOHHAs TIeYb, pajap, paadonpuéMHUK, TEIeBU30p, aHTeHHa, Tenedon, CBY-meus,
IIPOEKLIMOHHBIN anmnapar, BOJIOKOHHAs ONTHKA, COJTHEYHast OaTapes.



3.IINTAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATDI

OcBoenne ydeOHoro mpeamera «®dusuka» Ha ypoBHE CpeaHEro oOmero oOpa3oBaHUS
(6a30BBII  ypOBEHB) JIOMDKHO  OOECHEYHUTh  JOCTHKEHHE  CICIYIOIIUX  JIMYHOCTHBIX,
METAaINPEeIMETHBIX U MPEIMETHBIX 00pa30BaTEebHBIX PE3yIbTAaTOB.

JINYHOCTHBIE PE3YJIbTATDI

JInyHOCTHBIE pe3yibTaThl OCBOCHMS ydeOHOro mpenmera «@®u3MKa» IODKHBI OTPaXKaTh
TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOIIMXCS PYKOBOACTBOBATHCS C(HOPMHUPOBAHHOW BHYTpEHHEU
MO3UIMEH JIMYHOCTH, CHUCTEMOW IEHHOCTHBIX OpHEHTAlM{, TO3UTHBHBIX BHYTPEHHUX
yOSKICHUH, COOTBETCTBYIOIIMX TPAJAUIUOHHBIM  IEHHOCTSM POCCHHCKOrO  OOIIeCTBa,
paciIupeHre >KU3HEHHOTO OIBITAa M OIBITa JIESATEIBHOCTH B MPOILECCE Pean3allid OCHOBHBIX
HalpaBJICHUH BOCIIUTATEIIbHON JICSTEIbHOCTH, B TOM YKCJIC B YACTH:

1) rpamaaHCcKOro BOCIIUTAHMS:

COPMHUPOBAHHOCTh ~ TPAKIAHCKOH TMO3UIMUA  OOYYAIOUIErocsl Kak aKTHBHOTO |
OTBETCTBEHHOI'0 YWIEHA POCCUHCKOTr0 OOIIECTRA;

NPUHATHAE TPAJAUIMOHHBIX OOIIEUEIOBEYECKUX T'YMAaHHUCTHYECKHX M JEMOKpPAaTHYECKUX
IIEHHOCTEI;

TOTOBHOCTh BECTH COBMECTHYIO JESTEIbHOCTh B HMHTEpECaX TI'PaKIaHCKOro OOIIEeCTBa,
y4acTBOBaTh B CAMOYIIPABJICHIH B 00pa30BaTEIbHON OpraHU3allny;

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

TOTOBHOCTh K TYMaHHTapHOU M BOJIOHTEPCKOM JIESITEIbHOCTH;

2) NATPHOTHYECKOT0 BOCTIUTAHUS

c(pOpMUPOBAHHOCTH POCCUHCKOMN IpakJaHCKOW UIEHTUIHOCTH, TATPHOTU3MA;

[IEHHOCTHOE OTHOIICHHWE K TOCYIApCTBEHHBIM CHMBOJAM, JOCTHIKEHHSM pPOCCHHCKHX
yUYEHBIX B 00JIaCTH (PU3MKH U TEXHUKHU;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

c(OpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOT0 TIOBEICHHU

CIIOCOOHOCTH OIIEHWBATh CUTYAIHIO M IPUHUMATh OCO3HAHHBIE PELICHNUS, OPHEHTHPYSICh Ha
MOpaJTbHO-HPaBCTBEHHBIC HOPMBI U IIEHHOCTH, B TOM YHUCIIE B JACATEIBHOCTH YUEHOTO;

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

4) 3¢TeTHYeCKOro BOCIIMTAHMA:

ICTETHYECKOE OTHOIICHHE K MHUPY, BKIIIOYasi SCTETHKY HAyYHOTO TBOPYECTBA, PUCYILETO
(u3nueckoil Hayke;

5) TpyoBOro BOCIUTAHUS:

MHTEPEC K pa3IMIHbIM chepaM npodeccHoHaNbHON eI TeIbHOCTH, B TOM YHCIIE CBA3aHHBIM
¢ (u3MKON M TEXHUKOW, YyMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOp Oyaymieid mnpodeccun u
peann30BBIBaTh COOCTBEHHBIE )KN3HEHHBIE TUIAHEbI,

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

6) IKOJIOrHYECKOT0 BOCTIUTAHUS

CcOPMHUPOBAHHOCTH HKOJIOTMYECKON KYJIBTYpBl, OCO3HaHWE TIJI0O0ATBPHOrO XapakTepa
HKOJIOTHYECKUX TPOOIIeMm;



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

paciiipeHHe OIbITa JIEATENbHOCTH HKOJIOTMYECKOM HamnpaBICHHOCTH Ha OCHOBE
MMEIOIIUXCS 3HAHUM 110 PHU3UKE;

7) IEHHOCTH HAYYHOI'O MO3HAHUS:

cOPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIONIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHA (HU3HUYECKON HAYKH;

OCO3HAHUE IICHHOCTH HAYYHOU JIEATSIHOCTH, TOTOBHOCTh B MPOIECCE U3YUCHUsST (U3HKH
OCYIIECTBJISAITh MPOECKTHYIO U HCCIIEI0BATENBCKYIO IEATEIbHOCTh UHIMBUAYAIBHO U B TPYIIIIE.

METAIIPE/IMETHBIE PE3YJIBTATBI

IHo3naBaTebHBIE YHMBEPCAJIbHbIE Y4eOHbIE 1eHCTBUS

ba3oBble JJornvyeckue aelcTBUS:

CaMOCTOSTENBHO (HOPMYIHUPOBATh U aKTyalH3UpOBaTh MPOOIEMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPEIENATh LEJH IeATeIbHOCTH, 3aJ]aBaTh MapaMeTPhbl U KPUTEPUU UX JOCTUKECHUS;

BBISIBIIATh 3aKOHOMEPHOCTH U TIPOTUBOPEUHS B paCCMATPUBACMBIX (DU3UYECKUX SBIICHUSX;

pa3pabaThiBaTh TUIAH PEIICHUS MPOOJIEMBI C YIETOM aHAIN3a UMEIOIIUXCS MaTePHATbHBIX
1 HEMaTepHAITbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JIEATEIHLHOCTb, OIICHMBATH COOTBETCTBUE PE3YJbTATOB IICIISIM,
OLICHUBATh PUCKHU IOCIIEICTBUM 1€ATEIbHOCTH;

KOOPJIMHUPOBATh U BBHINIOJHATH pPa0OTy B YCIOBHUSAX PEATBHOTO, BUPTYAJIBHOTO U
KOMOMHHPOBAHHOT'O B3aMMOJICHCTBHS;

Pa3BUBATh KPEATUBHOE MBIIICHHUE MPU PEIICHUH )KH3HEHHBIX MPOOJIeM.

ba3oBble ucciaenoBaTeabCKHe JeiiCTBHS.

BIIQJICTh HAYYHOW TEPMHUHOJIOTHEH, KIIOUEBBIMU TOHATHSAMHA W METOJAAMH (PU3MUECKOU
HaYKH;

BIIQJICTh HaBBIKAMU Y4Y€OHO-MCCIIEIOBATEIbCKOW M MPOSKTHON ACSITEIHPHOCTH B O0NAcTH
(U3HUKHN, CTOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TTOMCKY METOJIOB PEIICHUS 3a/1ad
(hU3UYECKOro conep KaHusl, IPUMEHEHHUIO Pa3IMYHBIX METOJIOB MTO3HAHNS,

BIIAJICTh BHJAMU JESITEIBHOCTH IO TOJYyYEHHUIO HOBOTO 3HAHUS, €r0 WHTEPIpPETaINH,
MpeoOpa3OBaHUIO0 U MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX CHUTYAIIUSIX, B TOM YHCIIC TIPU CO3aHUU
y4eOHBIX POEKTOB B 00J1aCTH (HU3UKH;

BBISIBJIATh TMPUYMHHO-CJICJCTBEHHbIE CBA3M W aKTYaJIM3UpOBATh 3a/lady, BBIJIBUTATh
TUTIOTE3Y €€ PeIIeHUsI, HAXOIUTh apr'yMEHTHI JIJIsl J0Ka3aTeIbCTBA CBOMX YTBEPKICHHM, 3a1aBaTh
rapameTpbl U KPUTEPHUH PELICHUS;

aHAJIM3UPOBATh TIOJYUYCHHBIC B XOJI€ PEIICHUS 3a/1a4y Pe3y/IbTaThl, KPDUTUYECKH OICHUBATH
UX JIOCTOBEPHOCTb, TPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSX;

CTaBUTH U (POPMYIUPOBATH COOCTBEHHBIC 33/1a4M B 00pa30BaTEIbLHON IEATEILHOCTH, B TOM
YHCIIe TIPU U3YYCHUU (DU3HKHY;

JaBaTh OLEHKY HOBBIM CHTYAI[USM, OLEHUBATh MPUOOPETEHHBII OIBIT;

YMETh IEPEHOCUTD 3HAHUS 110 PUUKE B TPAKTUUECKYIO 00JIaCTh KUZHENCATEIbHOCTH;

YMETh UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MIPEIMETHBIX 00IacTei;

BBIJIBUTATh HOBBIC UJIEH, TIPE/IaraTb OPUTMHAIbHBIC TTOJIXO/IBI M PEIICHUS;

CTaBUTH MPOOIEMBI U 33a4H, TONYCKAIOIINE ATbTEPHATUBHBIC PEIICHUS.

PabGora ¢ undopmaumeii:



BJIaZICTh HAaBBIKAMU IOTY4eHUS MH(pOpManuy (HU3NUECKOro COACP)KAHHUS U3 MCTOYHUKOB
Pa3HbBIX THUIIOB, CAMOCTOATCIIBHO OCYHICCTBJIATH IIOMCK, aHaln3, CUCTCMATU3aAllUI0 U
MHTEPIIPETannio HHPOPMALIUY Pa3TUIHBIX BUJIOB U ()OPM NPEICTABICHUS;

OLIEHUBATh JJOCTOBEPHOCTh WH(OPMAIINH;

UCIIONIb30BaTh CPEJICTBa HMH(OPMAIMOHHBIX M KOMMYHHMKAIIMOHHBIX TEXHOJIOTHH B
PCIICHUM KOTHUTUBHBIX, KOMMYHHUKATHBHBIX W OPraHU3allMOHHBIX 3aJad C CO6JHOII€HI/IGM
TpeOOBaHUI SPrOHOMHKH, TEXHUKU O€30MaCHOCTH, THTHEHBI, PECypCOCOCPEIKEHHS, TPABOBBIX U
ATHYECKUX HOPM, HOPM WH(POPMALIMOHHOHN 0€30MacHOCTH;

co3/laBaTh TEKCTHl (PU3UYECKOTO COJEpKaHMs B PA3IUYHBIX Qopmarax ¢ Y4ETOM
Ha3Ha4YeHUs MH(OpMaIMU U LIEJIEBON ayAUTOPUH, BBIOMpas ONTUMAIIbHYIO (DOpMY IpeICcTaBICHUS
" BU3yaJin3aluu.

KoMmyHuKaTHBHBIE yHUBepcabHbIe yueOHbIe 1eHCTBUSA:

OCYLIECTBIIATH OOLIIEHHE Ha YpOKaxX (PM3UKU U BO BHEYPOUHOU JESTENbHOCTH;

pacro3HaBaTh NPEAIOCHITKH KOH(MIMKTHBIX CUTYalluid ¥ CMATYATh KOH(IJINKTHI,

pa3BEPHYTO W JIOTMYHO H3JIaraTb CBOK TOYKY 3PEHHUSA C HUCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB;

MOHUMATh U MCIIOIb30BaTh MPEUMYIIECTBa KOMaHIHON U WHAMBUIyalbHOW paOoTHI;

BbIOMpaTh TEMAaTUKy U METOAbl COBMECTHBIX JAEUCTBHM C Y4ETOM OOLIMX HHTEPECOB U
BO3MOYKHOCTEM Ka)KJOr'0 4j€Ha KOJUIEKTUBA;

IIPUHMMATh LEIM COBMECTHOM JEATENbHOCTH, OPIraHHU30BBIBATH W KOOPAMHUPOBATH
JEUCTBHUS 110 €€ JOCTUKEHUIO: COCTABJIATH IUIAH JEHCTBUN, PACIIPEEIIATh POJIU C Y4ETOM MHEHUN
YYaCTHUKOB, 00CYKIaTh Pe3ybTaThl COBMECTHOIH paboThI;

OLIEHMBATh Ka4e€CTBO CBOETO BKJIAJa M KAXKIOr0 YYaCTHHKA KOMaH[bl B OOIIMN pe3ynabTar
110 pa3pabOTaHHBIM KPUTEPHSIM;

IpeaaraTb HOBBIE NPOEKTHI, OLEHUBATh WJEU C IMO3UIUMU HOBU3HBI, OPUTMHAJIBHOCTH,
MIPAaKTUYECKON 3HAYUMOCTH;

OCYIIECTBJIATh IO3UTUBHOE CTPATETMYECKOE TOBEACHHE B pPA3JIMYHBIX CHUTYyalUsX,
MPOSIBJIATH TBOPUECTBO M BOOOPAKEHHE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHBIC yHUBepcaJbHbIe y4eOHbIe 1eiicTBHSA

Camoopranm3anus:

CaMOCTOSITENIbHO OCYILECTBJISTh MO3HABATEIbHYIO AEATEIBHOCTh B 00JaCTH (U3MKU U
aCTPOHOMHUHU, BBISBIIATH IPOOJIEMBI, CTABUTh U (POPMYIUPOBATH COOCTBEHHBIE 33/1a4H;

CaMOCTOATENIBHO COCTAaBJIATh IIAH PELICHHs PAcUYETHBIX M KAYECTBEHHBIX 3aJad, IJIaH
BBIMIOJIHEHHUS] MPAKTHUYECKOM paboThl ¢ y4ETOM HMEIOIIMXCS PEeCcypcoB, COOCTBEHHBIX
BO3MOKHOCTEH U MPEANOYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM;

paclIMpATh paMKH y4eOHOr o peMeTa Ha OCHOBE JIMUHBIX NTPEIOYTEHUN;

JienaTh OCO3HAHHBIN BBHIOOp, apryMEHTHUPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a
peleHue;

OLIEHUBATh IPHUOOPETEHHBIN OIbIT;

CIOCOOCTBOBATh (HOPMUPOBAHHIO U MPOSBICHUIO YPYIUIIUH B 00J1aCTH (PU3UKH, TOCTOSHHO
MOBBILIATH CBOM 00pa30BaTeIbHbINA U KYJIbTYPHBII YPOBEHb.

CaMOKOHTPOJIb, YDMOLIMOHAJIBLHBII HHTEICKT:



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

BJIAJICTh HABBIKAMU MTO3HABATEIBHON peIEKCHH KaK OCO3HAHMS COBEPIIAEMBIX JCHCTBHMA
" MBICJIUTCIIBHBIX MTPOLECCOB, UX PC3YJIIBTATOB U OCHOBaHI/Iﬁ;

UCIIOJIb30BaTh MPUEMBI peIICKCUU ISl OIICHKH CUTYAITMH, BEIOOpa BEPHOTO PEIICHUS;

YMCTh OLICHUBATb PUCKU U CBOCBPEMCHHO MMPUHUMATL PCIICHUS 110 X CHUKCHUIO,

NPUHUMATh MOTUBBI U apT'YMEHTHI JIPYTUX MIPH aHATU3E PE3YJbTaTOB JICATEIbHOCTH;

MMpUHUMATh 0665[, IIOHHUMas CBOU HEAOCTATKH U JOCTOMHCTBA,

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

pU3HABaTh CBOE MPABO U MPABO JIPYIHX Ha OMIMOKH.

B nporecce 1OCTHXKEHHS TUYHOCTHBIX PE3YAbTAaTOB OCBOCHUS IPOrPaMMBI 110 (PU3UKE JUIS
YPOBHSI CpeAHETO OO0IIero o0pa3oBaHUs y OOYYaIOIIUXCS COBEPIICHCTBYETCS AMOITMOHAIBHBIN
WHTEJUIEKT, MPEANOIaralonmi chopMUpOBaHHOCTS:

CaMOCO3HaHUS, BKIIOYAOIIETO CITOCOOHOCTh TOHUMATh CBOE IMOITMOHAILHOE COCTOSHUE,
BHJICTh HAMPABJICHUS Pa3BUTHsI COOCTBEHHOM YMOIIMOHAIBHON Cephl, ObITh YBEPEHHBIM B ce0e;

CaMOpEryJIMPOBaHUS, BKIIOYAIOIIET0 CAMOKOHTPOJIb, YMCHUE TPUHUMATh OTBETCTBEHHOCTh
3a CBOE IIOBECJACHUC, CIIOCOOHOCTH aarnTUpPoOBaTHCA K SMOLIMOHAJIBHBIM U3MCHCHUAM U IIPOSABJIATH
THOKOCTB, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEM MOTHMBALMM, BKIIOYAIOIIEW CTPEMJICHME K JOCTHMIKEHUIO LEIU U YCIEXY,
ONTUMU3M, HHUIIUATUBHOCTh, YMEHUE IWCTBOBATh UCXO/IS U3 CBOMX BO3MOXKHOCTEN;

OMIIaTHH, BKJ'IIO‘-IaIOHIeI\/’I CIHOCOOHOCTH ITIOHUMATh OMOIMMOHAJIBHOEC COCTOSAHUC OPYIHX,
YUYUTBIBATH €T0 IMPU OCYIICCTBJICHUHN 06L[I€HI/I$I, CHOCOGHOCTB K COYYBCTBHUIO U COIICPCIKNBAHULO,

COIMAITBHBIX HABBIKOB, BKIIOYAIOIIUX CHOCOOHOCTh BHICTPAWBATH OTHOIICHUS C IPYTUMH
JIO/IEMU, 3a00TUTHCS, TPOSBIISTH HHTEPEC U pa3periaTb KOHPIUKTHL

MNPEJIMETHBIE PE3YJIBTATHI

K xonny obyuenus B 10 ki1acce mpeaMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JTOJIKHBI
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 MPUMEHEHHS W3YYEHHBIX (PU3NYECKUX MOeNel: MarephaibHas
TOYKA, WHEPIMAIbHAS CHCTEMa OTCUéTa, aOCONMIOTHO TBEPJOE TENO, WICATBHBIN Ta3, MOJIETH
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'I@Ky.]'IS[pHO-KHHGTH‘—IGCKOfI TEOpHUU CTPOCHUA BCEHICCTBA U DJICKTPOJUHAMHUKHU:
paBHOMEpPHOEC U PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE [IBIKEHUE, CBOOOTHOE TMaJeHHE Tedl,
JBUKEHHE IO OKPYKHOCTH, HHEPIIHS, B3auMoJieiicTBue Tel, Auddy3usi, OpOyHOBCKOE JABHKEHUE,
CTPOCHHE KUAKOCTEH U TBEPIBIX TEl, U3MEHEHHE 00bEMa TeNl P HarpeBaHUU (OXJIAXKICHUN),
TEIUIOBOE PABHOBECHUE, HCIApEHHe, KOHJEHCAlMsl, IUIaBJIEHHE, KPHUCTaNIM3alusl, KHUIIEHUE,
BJIA)KHOCTDb BO3/1yXa, ITOBBINICHUEC JABJICHUA Ira3a IIpHU €ro HarpCBaHWM B 3aKPBITOM COCYIC, CBA3b
MEXy IapaMeTpaMu COCTOSIHHMSI ra3a B H30Ipolleccax, AJIEKTpU3alus Tell, B3auMOJEHCTBUE
3apsJIoB;



OIIMCBIBaTh MEXAHMUYECKOE JBM)KEHUE, UCIOJb3Ys (PU3UYECKUE BEIMYMHBI: KOOpPIHMHATA,
IIyTh, IIEPEMEILECHUE, CKOPOCTh, YCKOPEHHE, Macca Tejla, CUJIA, UMIIYJIbC Tela, KMHETHYeCKas
SHEprus, MOTEHIMaIbHAas JHEprus, MeXaHWuyeckas paboTa, MeXaHW4ecKas MOIIHOCTb;, IpHU
OIMCAHWUU MPABUIIBHO TPAKTOBATH (PU3UUECKUIT CMBICI HCIIOIB3yEMBIX BETMYUH, UX 0003HAUECHUS
U eMHUIIBI, HAXOIUTh (POPMYJIbI, CBS3bIBAIOIIME JAHHYI (PU3UYECKYIO BEIMUUHY C JPYTUMHU
BEIIMYMHAMU;

OIKCHIBAaTh M3YYEHHBIE TEIUIOBBIE CBOMCTBA TEJI U TEIUIOBBIE SBJICHMS, MCIIOJIb3YS
¢u3nyeckne BENWYHMHBL: JABICHWE Ta3za, TEMIIeparypa, CpeaHsss KHHETHYECKas SHEPrus
Xa0TUYECKOr0 JBW)KECHHMS MOJIEKYJ, CPEIHEKBAaJIpaTU4Hasi CKOPOCTb MOJEKYJ, KOJIWYECTBO
TEIUIOTHl, BHYTPEHHSAS >HEprus, padora raza, Ko3(Q@UUUEHT IOJE3HOro JEHCTBUS TEIJIOBOIO
JIBUTATENIS; IPY ONHMCAHUU MIPABUIBLHO TPAKTOBATh (PU3UYECKUN CMBICI UCIOIb3yEMBIX BEJINYHH,
uX OOO3HAUeHHMs M EIAMHHULBL, HAXOAUTH (OPMYJbI, CBA3BIBAIOIIME JAHHYIO (QU3UYECKYIO
BEJIMYUHY C IPYTUMU BEIIMYUHAM;

OIHCBHIBAaTh M3YYECHHBIC JJICKTPUYECKUE CBOMCTBA BEUIECTBA U DJIEKTPUUYECKUE SIBIICHHUS
(mporieccsl), UCTIONB3YS (U3UUECKUE BETUYMHBL HJIEKTPUYECKUN 3apsijl, dJIEKTPHUECKOe MOJe,
HaIpspDKEHHOCTh  II0JIS, ITOTEHLMAJ, PAa3sHOCTb IIOTEHLUAJIOB; IPU ONUCAaHUM IPaBUIBHO
TPAaKTOBaTh (PU3MUYECKHI CMBICT HCIOJIB3YEMBIX BEJIWYHH, WX OOO3HAYCHHS W CIMHMUIIGI,
yKa3bIBaTh ()OPMYJIbI, CBA3BIBAIOIINE JaHHYIO (PU3NYECKYIO BEIUYMHY C JPYTUMH BEIMUYUHAMU;

aHAJIM3UPOBaTh (PU3UYECKHE IMPOLECChl U SIBJIEHUS, MCIONIb3Yyd (PU3MUECKHE 3aKOHBI U
IIPUHLUIIBL 3aKOH BceMupHoro tarorenus, I, II m III 3akonbl HproTOHA, 3aKOH COXpaHEHUs
MEXaHUYECKON SHEPTUH, 3aKOH COXPAHEHUs MMITYJIbCA, IPUHIMII CYNEPIIO3UIIMN CUJI, TPUHIUIT
paBHOIIPaBUsl MHEPLUAIBHBIX CUCTEM OTCYETA, MOJIEKYIIPHO-KUHETUYECKYIO TEOPUIO CTPOEHUs
BEIIECTBA, T'a30BbIC 3aKOHBI, CBSA3b CPEIHEH KUHETMYECKOHM JHEPIMHM TEIUIOBOIO IBU)KCHHUS
MOJIEKYJ ¢ aOCONIOTHOM TemIepaTypoi, MepBbIii 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHEHUs
AJIEKTPUUYECKOr0 3aps/a, 3aKoH KysoHa, pu 3ToM pa3ianyaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA,
€ro MaTeMaTU4eCKOE BHIPAKECHUE U YCIOBHS (TPaHMIIbI, 00JIACTH ) IPUMEHHUMOCTH;

OOBSACHATh OCHOBHBIE IIPUHIIMIIBI IS CTBUS MAIIKMH, IPUOOPOB M TEXHUUYECKUX YCTPOICTB;
pa3ianyaTth ycaoBUs UX 0€30M1aCHOrO UCIIO0JIb30BAHUS B MIOBCEAHEBHOM JKHU3HM;

BBIMOJHATh JKCHEPUMEHTHI MO HCCIEI0BaHMIO (DU3MYECKUX SIBIEHUH W IPOIECCOB 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;

OCYIIECTBIIATh MpsIMble M KOCBEHHBIC H3MEPEHUs (PHU3MUECKUX BEIWYHMH, IMPH 3TOM
BBIOMPATh ONTHMAJbHBIN CIIOCOO H3MEPEHUs M MCIOIb30BaTh H3BECTHBIE METO/bI OLIEHKH
MIOTPELIHOCTEH U3MEPEHU;

UCCIIe10BAaTh 3aBUCMMOCTH MEXy (GPU3NUECKUMH BETMYNHAMHU C UCIOIb30BAHUEM MPSIMBIX
W3MEPEHUH, TP 3TOM KOHCTPYHPOBATh YCTaHOBKY, (PUKCHpOBaTh pPE3yibTaThl IMOTYy4YCHHON
3aBUCUMOCTH (PM3NYECKUX BEJTMUMH B BUJIE TaOIMIl U TpaUKOB, eaTh BEIBOJBI 10 pe3yIbTaTaM
HCCIIEI0BAHMS;

cobmoaTh mpaBuia Oe€30MacHOro TpyJda NpU NPOBEACHUU HCCIEIOBAHUN B paMKax
y4eOHOro HKCIEPUMEHTa, Yy4yeOHO-UCCIIEIOBATEIbCKOM M TMPOEKTHOM JAESITEIbHOCTH C
WCIOJIb30BaHNUEM U3MEPUTENIBHBIX YCTPOICTB U JIaOOPaTOpHOro 000py10BAHUS;

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 PACcUYETHI M OLIEHUBATh PEAIbHOCTH MOJIyY€HHOT 0 3HaUEHUs (PU3UUECKON BEITUYHHBI;



pelars KayeCTBEHHBIC 3aJa4d: BBICTPAUBATh JIOTMYECKH HENPOTUBOPEYMBYIO LEMOYKY
paccyXJIeHUI C OMOPOi Ha U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3MUYECKHE SBICHUS;

UCII0JIb30BaTh IPU PEILICHUH Y4eOHBIX 3a7a4 COBPEMEHHbIE MH(POPMAI[IOHHBIE TEXHOJIOI MU
JUIL TIOUCKA, CTPYKTYPHPOBAHHWS, HMHTEPIPETAMH W TPEACTaBICHUs y4eOHOW M Hay4dHO-
MOMYJSIPHOM MH(OpMAINH, TOTyYeHHOH U3 Pa3JInYHbIX HCTOYHUKOB, KpUTHUECKH aHAIN3UPOBATh
noJy4aeMyro HH(popMaImo;

IPUBOIUTH MPUMEPHI BKJIaJJa POCCUICKUX U 3apyOCKHBIX Y4EHBIX-(PU3HKOB B pa3BUTHE
HayKH, 00BsSCHEHHE MTPOIIECCOB OKPYKAIOMIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCII0JIb30BaTh TEOPETHUECKUE 3HAHMSI 110 (PU3HKE B ITOBCEAHEBHOM KU3HU JJIs1 00eCTIeUeHM S
0€e301acHOCTH IpU OOpaleHUH ¢ MPUOOPaMU M TEXHUYECKUMHU YCTPONUCTBAMHU, Il COXpaHEHUs
3JI0POBbS U COOJIOZICHUSI HOPM HKOJIOTMUECKOro MOBEICHHS B OKPYIKaIOLIel cpene;

paloTaTh B IpyIIE C BHIIOIHEHUEM PA3IMUHBIX COLUAIBHBIX POJIEH, IUIAaHUPOBaTh paboTy
TPYIIbL, PalMOHATIBHO pPACHpEneNsiTh O00S3aHHOCTH U IUIAHUPOBAThb JIEATENHLHOCTh B
HECTaHJAPTHBIX CUTYalMsX, aJ€KBaTHO OLICHMBATH BKJIAJ Ka)KIOTO M3 YYaCTHHKOB T'PYIIIBLI B
peleHre paccMaTpuBaeMOil IPOOIIEMBI.

K xoniy oOyuenust B 11 kJacce mpeaMeTHble pe3yibTaThl Ha Ga30BOM 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
NeATebHOCTH JIFOJIEH, IEIOCTHOCTh M €JMHCTBO (pr3MUecKoi KapTUHBI MUPa,

YUUTBHIBaTh TPAHUIBl TPUMEHEHUS M3YYEHHBIX (U3NUYECKUX MoAeNeil: TO4YeUHBIN
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 SBICHUS (IIPOIECChl) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
9JIEKTPOAMHAMUKU U KBAaHTOBOM (DU3MKH: 3JIEKTpUYECKask MPOBOANMOCTh, TEINIOBOE, CBETOBOE,
XMMHYECKOE, MarHUTHOE JEWCTBHUSI TOKA, B3aUMOAEMCTBME MAarHUTOB, 3JIEKTPOMArHUTHAs
WHIYKLHs, ACWCTBUE MAarHUTHOIO IO HAa IPOBOAHMK C TOKOM M JBMKYILMICS 3apsn,
3JIEKTPOMAarHUTHbIE KOJIEOAHUs U BOJIHBI, IPSIMOJIMHEIHOE pacpoCTpaHEHUE CBETa, OTPAKEHUE,
npeiromsieHue, uHTepdepeHuus, audpakuus U HOsApU3alUs  CBETa, AUCHEPCUs CBETa,
dhorosnexrpudeckuii 3¢pdext (poroaddext), cBeToBOE NaBieHrne, BOSHUKHOBEHUE TUHEHYATOTO
CIIEKTpa aTOMa BOAOPO/a, ECTECTBEHHAs U UCKYCCTBEHHAs PaIMOAKTUBHOCTD;

OIIMCBIBATh M3YYEHHBIE CBOMCTBA BELIECTBA (DJIEKTPUYECKUE, MArHUTHBIC, ONTHYECKUE,
ANEKTPUYECKYIO TPOBOAMMOCTD PA3IUYHBIX CPEN) U 3JIEKTPOMArHUTHBIE SIBJIEHUS (IIPOLIECCHI),
UCHONB3ysd (U3UYECKHUE BEIUYMHBI: JJIEKTPUYECKHM 3apsi, cHUla TOKa, JJIEKTPHUECKOe
HalpspKEHUE, JIEKTPUYECKOE CONTPOTUBIIEHUE, PA3HOCTh MOTEHIMANIOB, 3JIEKTPOABUKYIIIAs CUIIA,
paboTa TOKa, MHIYKLHS MarHMTHOro Iois, cwia Amnepa, cuia JlopeHna, MHIYKTHBHOCTb
KaTyIIKH, SHEPTHs SJIEKTPHUUYECKOr0 M MAarHUTHOTO IIOJNIEH, MEPHOA M 4YacToTa KoyueOaHWil B
KonebaTenbHOM KOHTYpE, 3apsi/l U Cujla TOKa B MPOLIECCe TapMOHMUYECKUX 3JIEKTPOMArHUTHBIX
KoneOaHui, (hOKyCHOE pacCTOSHME M ONTHYECKas CHUJla JIMH3bI, IPU ONUCAHUU IPABUIBHO
TPAaKTOBaTh (PU3MYECKHI CMBICT HCHOJIb3YEMbIX BEIMYMH, UX OOO3HAYEHHS W EAMHULBL,
yKa3bIBaTh (POPMYJIbL, CBS3BIBAIOIINE JAHHYIO (U3UYECKYIO BEIUUUHY C JPYTUMU BEIMUYNHAMU;

OIMCHIBaTh H3YYEHHBbIC KBAHTOBBIC SBJICHHUS M MPOLECCHI, HCIOIb3Ys (U3NYECKHE
BEJIMYMHBI: CKOPOCTH JJIEKTPOMATHUTHBIX BOJH, JJIMHA BOJHBI M YacTOTa CBETA, HYHEPrus U
uMnynbe (OTOHA, TEPHOA TMoJypacrajga, JHEPrus CBSA3M ATOMHBIX SA€p, NpPU OINUCAHHUU
IIPABUJIBHO TPAKTOBATh (PU3MUECKUI CMBICI MCHOJIb3YEMbIX BEJIMYMH, UX OO0O3HAuYeHUs U



€IMHUIIBI, YKa3bIBaTh (DOPMYJIbI, CBSI3BIBAIOLINE HAHHYIO (PU3MYECKYIO BEIMYMHY C JPYTUMHU
BEJIMYUHAMU, BBIYUCIIATH 3HAYCHUE (PU3NUECKON BEITHUNHBL;

aHAM3UPOBaTh (PU3NYECKUE TPOLIECCHl U SIBICHUS, UCHONb3Yysd (U3NYECKUE 3aKOHBI U
NpUHIMIBL:  3akoH OMa, 3aKOHBl IIOCJIEAO0BAaTENbHOIO U  MapajUIeIbBHOTO COECIUHEHUS
IIPOBOJAHMKOB, 3aKkoH JDkoyns—JIeHna, 3akoH DJJIEKTPOMarHMUTHOM HMHAYKLUH, 3aKOH
MPSIMOJIMHEMHOIO PacIpOCTPAaHEHUs] CBETA, 3aKOHbI OTPaKEHUS CBETAa, 3aKOHBI IPETOMIICHUS
CBeTa, ypaBHeHME DiHIITeNHHA 17151 HoTo3(h(heKTa, 3aKOH COXpPaHEHUS SHEPTUHU, 3aKOH COXPAHEHUS
UMIIY/IbCA, 3aKOH COXPAaHEHMs JJIEKTPUUYECKOro 3apsia, 3aKOH COXPAHEHHs MacCOBOIO YHUCIIA,
noctyinarel bopa, 3akOH paguMOaKTHBHOIO pacnaja, IOpU 3TOM pa3iudarb CIOBECHYIO
(OpMyIUPOBKY 3aKOHA, €ro MaTeMaTHYeCKOE BBIPAKEHUE U YCIOBUS (TpaHMIIbI, OOJIACTH)
IIPUMEHUMOCTH;

OIpPENENATh HAIPABJICHUE BEKTOPA MHIYKIUU MAarHUTHOTO MOJS IPOBOJHHUKA C TOKOM,
cwiibl AMriepa u cuibl JIopeHna;

CTPOUTH U OMMCHIBATh U300paKEeHKE, CO3/1aBaEMOE IJIOCKUM 3€pKajloM, TOHKOW JIMH301;

BBIMOJTHATh JKCIEPUMEHTHI IO HUCCIEAOBAHHIO (DU3MUYECKHX SIBIEHUH M MPOIECCOB C
UCIONb30BAaHUEM TMPSMBIX, W  KOCBEHHBIX H3MEpPEHHH: mpu 3ToM  (HOpMYIMpPOBATH
npoOiieMy/3afady U TUIOTE3Y yueOHOr 0 SKCIEPUMEHTa, COOMPaTh YCTAHOBKY U3 MPEATI0KEHHOT O
000pyAOBaHUs, IPOBOIUTH ONBIT U (HOPMYIUPOBATH BBIBOABI;

OCYILIECTBIISITh MPSMbIE W KOCBEHHBbIE M3MEpEHUs (U3MUECKUX BEJIUYHMH, IPU 3TOM
BBIOMpPATh ONTUMAIbHBIM CIOCOO M3MEpEeHUs M HCHONb30BAaTh HM3BECTHBIE METOJbl OLEHKU
MOTPENIHOCTEN U3MEPEHUI;

HCCIIEI0BATh 3aBUCUMOCTH (PM3NYECKUX BEIMYMH C UCIIOIb30BAHUEM MPSIMBIX U3MEPEHHIA:
IIPY 3TOM KOHCTPYHMPOBATh YCTAHOBKY, (PMKCHPOBATh Pe3yibTaThl MOJYYEHHOM 3aBHCUMOCTH
¢u3nYecKux BEIMYMH B BHJE TaOMUIl W Tpa(HKOB, JeNaTh BBIBOABI MO pe3yjibTaTamM
HCCIIEIOBAHMS,

cobmroaTh mpaBmwila O€30MAaCHOrO TpyJda IpHU IPOBEAECHHM HCCIECJOBaHUNH B paMKax
y4eOHOro HKCHEpUMEHTa, Y4eOHO-HCCIEeN0BaTEIbCKOW M  IMPOEKTHOH JesATEIbHOCTH C
WCTIOb30BaHNEM N3MEPHUTENBHBIX YCTPOMCTB U TAOOPaTOPHOTO 000PYAOBAHHS,

pematb pacy€THble 3aJauyd C SIBHO 33JaHHONW (DU3MYECKON MOJENblo, 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 BEITUYMHBI;

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

UCIIOJIB30BaTh MPH PEIICHUH Y4€OHBIX 33/1a4 COBPEMEHHbIE HH(OpMaIIMOHHBIE TEXHOIOT U
JUI TIOMCKA, CTPYKTYpPUpPOBAaHMS, HMHTEPIPETALMU M NpPEICTaBICHUS y4eOHOW U HaydHO-
MOMYJISIPHOM HH(pOPMAIIH, TOTYYEHHON U3 Pa3IUYHbIX HCTOUHUKOB, KPUTUYECKH aHAJIM3UPOBATh
nojay4yaeMyro HH(opMaIuo;

OOBSICHATh IPUHLIMIIBI IEHCTBUS MAIIUH, TPUOOPOB M TEXHUYECKUX YCTPONUCTB, pa3inyaTh
yc0BUs UX 6€30I1aCHOT0 MCIIOJIb30BaHUS B IOBCEAHEBHOM KHU3HH,

IPUBOJUTH MPUMEPHI BKJIAJIa POCCUMCKUX U 3apyOE€XHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKHd, B 00BSCHEHHE IPOLIECCOB OKPY)KAIOLIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHA;

UCII0JIb30BaTh TEOPETHUECKUE 3HAHUSI 110 (PU3UKE B IOBCEAHEBHOM )KU3HHU Ul 00€CIIeYeHUs
0e30macHOCTH MpHU O0pAIIEHUH ¢ MPUOOpaAMH M TEXHUYECKUMH YCTPOHCTBAMU, Ul COXPaHEHUS
3JI0pOBbsl U COOJIIOZICHUSI HOPM HKOJIOTMUECKOro MOBEIEHHs B OKPY KaroLIel cpejie.



4. TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoauyecTBo 4yacoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3iesioB U TeM undposbie
Ne ni/m P Koutpoasbnbie | IIpakTnyeckue (mupp )
MPOrpamMmmbl Bcero oOpa3oBaTe/ibHbIE
padoTshI padoTbI
pecypcsl
Paznen 1. DU3UKA U METO/IbI HAYYHOI'O IIO3HAHUS
bubnuoreka [JOK
1.1 ®u3uKa 1 METOAbI HAYYHOI'O TO3HAHHUS 2 https://m.edsoo.ru/7fA1bF72
Hroro no pazneny 2
Paznen 2. MEXAHUKA
bubmuoreka IJOK
21 Kunemaruia > https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
22 Hluramiica ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXpAaHEHUS B MEXaHUKE 6 1 1 htts://m.edsoo.r/ 741572
Uroro mo pazneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJUHAMMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubnunoreka [IOK
' TEOPHH https://m.edso0.ru/7f41bf72
bu6nmoreka [JOK
3.2 OCHOBBI TEPMOMHAMHKH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 bubmumoreka [IOK

dazoBbIe CPEXOaAbI

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

Uroro no pazneny 24
Paznen 4. JIEKTPOJAUHAMUKA
bu6nuoreka [JOK

41 UeKTpocTaTika 10 https://m.edsoo.ru/7f41bf72
4.9 [TocTostHHBIN 2neKTpruYecKuid TOK. TOokHM B 12 bubnnoreka LHOK

' Ppa3IUUYHBIX 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 nonie. DIeKTPOMarHuTHAs 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 MexaHu4eCcKue U 3JIEKTPOMarHuTHbIE 5 1 bubnuorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢
bu6mmoreka [JOK
2.3 O 10 3
Ha 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
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bub6munorexa [JOK
4.2 Crpoenue aroma 4 https://m.edsoo.ru/7f41c97¢
bu6mmoreka [JOK
4.3 ATOMHOE 51pO S https://m.edsoo.ru/7f41c97¢
Wroro no pazneny 15

Pazgen S. 3JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKHU

5.1 DJeMeHTHl aCTPOHOMHUH U aCTPO(PU3UKH 7 }f?tlfr?sj:lll;lr?:;(;g :3/5 f41c97c
Hroro no pazaeny 7
Paznen 6. OBOBLIAIOLIEE IOBTOPEHUE

6.1 Ob6o0maromee MOBTOPEHUE 4 ]r?til[?s?;lr?]?:é(;gg}iMlcQ?c
Hroro no pazaeny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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5.IOYPOYHOE IINTAHUPOBAHHUE

10A KJIACC
Jlara
DJIeKTPOHHBbIE
Ne KoaunuyecTBo yacoB H3yYeHHUs
nugposbie
n/ | Tema ypoka
o0pa3oBaTesibHbIE
I Bce | Koutpouabhbie | IlpakTunyeckue | [lnan | ®akr
pecypchbl
ro padoThI padoTbI
1 ®duznka — Hayka o npupojae. Hayunsie 1 bubnmnoreka [IOK
METO/IbI MO3HAHUS OKPYKAIOIIETO MUpa https://m.edsoo.ru/ff0c32e2
Ponb u mecto ¢pusuku B hopMupoBaHUM
2 COBPEMEHHOM Hay4YHOM KapTHUHBI MUPA, B 1 bubmorexa [JOK
p . yi P Up ’ https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOMN AESATEIbHOCTHU JIIOJIeH
MexaHnueckoe JBUKECHUE.
OTHOCHUTEIIBHOCTh MEXaHUYECKOT 0 bubmuoreka [JOK
3 1
nerkeHus. [lepemenienue, CKOpocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHUE
4 PaBHOMEpHOE PSMOIMHEHOE IBUKEHHUE 1 bubmorexa [JOK
P p A https://m.edsoo.ru/ff0c3620
5 PaBHOYyCKOpEeHHOE MPSIMOIMHEHHOE 1 bub6nuoreka [IOK
JIB)KCHUE https://m.edsoo.ru/ff0c372e
5 CBoOoaHOE TIazicHue. Y CKOpEeHHE 1 bu6nmoreka [JOK
CBOOOJIHOTO ITaJICHUS https://m.edsoo.ru/ffoc39cc
7 KpuBonuneiinoe npmxenue. J[Brmxenue 1 bu6mmoreka [JOK
MaTepUaJIbHON TOYKHU 10 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
[Tpunuun otHocuTensHOCTH ["anunes.
bub6mmoreka [JOK
8 WHeprinaabHbIE CHCTEMBI OTCUETA. 1

IIepBbiii 3ak0oH HproTOHA

https://m.edsoo.ru/ff0c3be8



https://m.edsoo.ru/ff0c32e2
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Macca Tena. Cuna. [Ipunuun

9 CYyIEpIO3HIHH crjl. BTopoi 3akoH bubmorexa [JOK
. https://m.edsoo.ru/ff0c3be8
HproTona st MaTepraibHON TOUKH
Tpernii 3axkoH HproToHa [u1s1 bubnnoreka LHOK

10
MaTEepUAJIBHBIX TOYEK https://m.edsoo.ru/ff0c3be8

1 3akoH BceMUpHOTo TsiroreHus. Cuna bubnmoreka [JOK
TspKecTu. [lepBasg kocMuueckas CKOpOCThb https://m.edsoo.ru/ff0c3d00

bubnuoreka [JOK

12 Cuna ynpyroctu. 3akoH ['yka. Bec tena httos://m.edsoo.ru/ffoc3e18
Cuna tpenust. KoappuumeHt tpenus.

13 Cuna CngOTI/IBJIeI?I/I(l:I prn ILBI/IE(GHI/II/I bubamorexa LIOK

https://m.edsoo.ru/ff0c3f76
Tesa B KUIKOCTU WM rase
[TocTynarenbHOE M BpalaTeabHOe

14 JBIKEHHE a0COIIOTHO TBEPIOTO TEA. bu6numoreka [JOK
MowmenTt cuitbl. [1neuo cunbl. YcmoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHUS TBEPJIOTO TeNA
NMnynbsc MaTepUabHON TOYKH, CUCTEMBI

15 MaTepHalbHbIX TOUEK. IMIyIbC CUIIBL. bubnunoreka [HOK
3aKOoH COXpaHEHUsI UMITYJIbCA. https://m.edsoo.ru/ff0c43d6
PeakTuBHOE IBMXXEHUE
PaboTa 1 MOIITHOCTE CHITBI.

16 Kunetndeckast sHEpTrUsi MaTepruaaIbHON bubnnoreka [HOK
Touku. Teopema 00 U3MEHEHUH https://m.edsoo.ru/ff0c4502
KMHETUYECKOW SHEPruun
[ToreHumanbHas 3Heprus.

[loTennmanbHas 31jeprnx yIIpyTO BuGmorexa [IOK

17 nedhOpMHUPOBAHHON TIPY)KUHBI.

[TorenunanbHas 3Heprus Tena BOIU3u
IIOBEPXHOCTU 3€MJIU

https://m.edsoo.ru/ff0c461a
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18

ITorenuanbHble ¥ HENOTEHIIUAIbHbBIE
cuibl. CBsI3b pabOTHl HEMOTEHITUATBHBIX
CHJI C I3BMEHEHHUEM MEXaHNYECKOM
SHEPIUH CUCTEMBI T€N. 3aKOH
COXpaHEHUSI MEXaHUYECKOW SHEPTUU

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

19

JlabopatopHas pabora «ccnenoBanue
CBSI3U PAOOTHI CUJIBI C U3MEHEHUEM
MEXaHUYECKOM PHEPruu Teja Ha MpUuMepe
pacTsKEHUS. PE3UHOBOTO KTYTay

20

Kontponbnas pabota mo teme
«Kunemaruka. J{nnamuka. 3aKOHBI
COXpaHEHUsI B MEXaHUKE)

bubnuoreka IJOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE MTOJIOKEHUS MOJICKYJISIPHO-
KMHETUYeCcKol Teopuu. bpoyHoBCckoe
newkenue. duddysus

bu6numoreka [JOK
https://m.edsoo.ru/ff0c4dc2

22

XapakTtep ABUKEHUS U B3aUMOJICUCTBUS
yacTuL BeniecTBa. Monenu ctpoenus
ra3oB, JKUJIKOCTEN U TBEPABIX TEN

23

Macca monekyn. KonudecTBo BemiecTsa.
[TocTosiHHAas ABoraapo

24

TernuoBoe paBHoBecue. Temneparypa u
e€ uzmepenue. lllkana remneparyp
Henscus

25

Wneansueiii raz B MKT. OcnoBHoe
ypaBHeHue MKT

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

26

AOconroTHas TemMrepaTrypa Kak Mepa
cpeaHel KUHETUYECKOW YHEPT U

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



https://m.edsoo.ru/ff0c478c
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JBUKEHUS MOJIEKYJI. Y paBHEHUE
MenaeneeBa-Kianeiipona

27 3akoH [laapToHa. I'a30BBIC 3aKOHBI
JlaboparopHas pabdora «lccnenoBanue
28 3aBHCUMOCTH MEXIy TTapaMeTpaMu
COCTOSIHUS pa3peKEHHOTO Ta3ay
29 N3omponeccsl B HI€aIBbHOM ra3e u ux bubnnoreka LHOK
rpaduuecKkoe nNpeCTaBIeHue https://m.edsoo.ru/ff0c570e
BuyTpeHnHsis sHeprus
TEPMOJMHAMHYECKON CHCTEMBI U
30 crocoOb! e€ m3mMeHenus. KommaecTro bubamorexa LIOK
] https://m.edsoo.ru/ff0c5952
TEIUIOTHI U paboTa. BHyTpeHHsIs SHEpTuUs
OJTHOATOMHOTI'0 U€albHOTO ra3a
31 Buasl Tenonepenaun bubmmorera LIOK
A pei https://m.edsoo.ru/ff0c5¢36
VY aenpHas TEIIOEMKOCTD BEIIECTBA.
32 KonuuecTBo TEmnoTel mpu bubmorexa [JOK
p . https://m.edsoo.ru/ff0c5c36
Teruionepenade. AanadaTHBINA MpoIece
33 [TepBbIii 3aKOH TEPMOJIMHAMHKHU U €TI0 bubnunoreka [HOK
MPUMEHEHNE K U30IPOIECCaM https://m.edsoo.ru/ffOc5efc
HeobpaTtumocTs po1ieccoB B mpUpoIe. bubmuoreka [JOK
34 .
BTopoii 3aKk0H TepMOIMHAMUKHI https://m.edsoo.ru/ff0c6230
35 [Tpunnun nevicrBus u KIT/] TerutoBoi bu6mmoreka [JOK
MAIlIUHBI https://m.edsoo.ru/ff0c600a
36 Huxn Kapnao u ero KITJ]
37 DKonoruveckue npooaeMsl

TCIIJIOOHCPICTUKHN
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Ob6o06maronmit ypok «MonexyssipHas

Bbubnuorexa [JOK

38
¢usuka. OCHOBBI TEPMOIUHAMUKI https://m.edso0.ru/ff0c6938
Kontponbnas pabota no teme
39 «MornekymsipHas puzrka. OCHOBBI bubmmorexa LIOK
Yp ’ https://m.edsoo.ru/ff0c6a50
TEPMOJMHAMHUKHI
40 [Tapoobpa3zoBaHue U KOHACHCAIHSL. bu6mmoreka [IOK
Hcnapenue u kunenue https://m.edsoo.ru/ffoc63b6
41 AOcCoI0THAs 1 OTHOCUTEIIbHAS Bbubnuoreka [JOK
BJIAKHOCTh BO3/lyxa. HackieHHbli nmap https://m.edsoo.ru/ff0c64d8
TBépnoe Teno. Kpucramnmyeckue u
42 amopdHbIe Tena. AHU30TPOIUSI CBOMCTB bubmuoreka [JOK
KpucTayioB. JKuakue KpucTauisl. https://m.edso0.ru/ff0c65f0
CoBpeMeHHbIe MaTepHab
[1naBneHue U KpUCTAIA3AIIHSL.
43 VYV nenpHas TeIU10Ta IUIaBJICHUS buGnuorexa LIOK
' https://m.edsoo.ru/ff0c6708
Cybnumarnms
bubmuoreka IJOK
44 VYpaBHeHHE TeI10BOro OanaHca
PABHEHHE TerIoBor t https://m.edsoo.ru/ff0c6820
45 DeKTpu3aIus Tel. DICKTPUISCKHI bubnunoreka [HOK
3apsia. JBa BUIa SIIEKTPUUECKUX 3apsi0B https://m.edsoo.ru/ff0c6bcc
[IpoBoAHMKY, TUANEKTPUKU U
46 Hfﬂ I[OBO HI/?KI/I 3aK(I))H COXPaHCHHUS bubmmorexa [IOK
YHPOBOA ' P https://m.edsoo.ru/ff0c6bcc
ANEKTPUYECKOTO 3apsaa
B3aumopeiictBue 3aps10B. 3aKoH
. N bubmuoteka [JOK
47 Kynona. TodeuHbIi JIEeKTPUUECKHI

3apsin

https://m.edsoo.ru/ff0c6ce4
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Hanps>k€HHOCTB 3JIEKTPUYECKOrO MOJS.

48 [IpuHIMI cyneprno3uIK JIEKTPUUECKUX brbamorexa LIOK
. .. https://m.edsoo.ru/ff0c6df2
nosiel. JInauy HanpsokEHHOCTH
49 Pabota cuit anekTpocTaTuyecKkoro mosis. bubmuoreka [JOK
[Torenumnan. Pa3HocTh MOTEHIMATIOB https://m.edsoo.ru/ff0c6f00
[TpOBOAHHKY ¥ TUDJICKTPUKH B
50 AJEKTPOCTATUYECKOM II0JIE. bubamorexa LIOK
https://m.edsoo.ru/ff0c7018
JusnexTpudeckas IpOHUIIAEMOCTh
N bu6nmoreka [JOK
oL | Onextpoémrocts. Konnercarop https://m.eds00.ru/ff0c7126
DNEKTPOEMKOCTD JIOCKOT0
52 KOH/IEHCaTopa. DHEeprus 3apsuKeHHOro bubmmorera LIOK
https://m.edsoo.ru/ff0c72c0
KOHJ/IeHcaTopa
53 JlabGopaTopnas pabota "M3mepenue 1
AJIEKTPOEMKOCTH KOHIeHCaTopa"
[TpuHIMIT NEHCTBUSA U IPUMEHEHUE
KOH/ICHCATOPOB, KOIMMUPOBATLHOTO
54 ammapara, CTpyWHOI o IpuHTepa.
DneKTpocTaTHuecKas 3aluTa.
3a3eMyIeHHE DIEKTPONPHUOOPOB
DNEKTpUUECKUH TOK, YCIIOBUS €r0
55 cymectBoBanus. [locrosHubI TOK. Cuna
toka. Hampsbxenue. ConpoTuBIieHHE.
3axoH OMa AJ1s1 yyacTKa Lenu
[TocnenoBarenbHOE, MapaieNbHOE,
56 CMEIIAaHHOE COEAMHEHUE TPOBOJHUKOB. 05 bubnmnoreka [IOK

JlabopaTopHas pabora «3ydueHue
CMEIIIAaHHOTO COSIMHEHUS PE3UCTOPOBY

https://m.edsoo.ru/ff0c74f0
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57

PaboTa 1 MOIITHOCTB 2JIEKTPHUYECKOT0
Toka. 3akoH Jlxoynsa-Jlenua

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

58

3axon Oma /115 TTOJTHOM (3aMKHYTOM)
anexTpudeckon nenu. Koporkoe
3ambIkanue. Jlaboparopuas pabora
«U3mepenune 3/1C ucToyHmnKa TOKa U ero
BHYTPECHHETO COMPOTHUBIICHHS»

0.5

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

59

PesepBHblit ypok. KonTponbHas pabora
o Teme "DieKkTpoauHamMuKa /
Bceepoccuiickas npoBepouyHast pabora

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

60

Oo6o0mmaronuii ypok
«InexTpoauHaMukay / Beepoccuiickas
npoBepoyHas pabora

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

61

DJeKTpOHHAs MPOBOAUMOCTD TBEPIBIX
METAJUIOB. 3aBUCUMOCTb COIIPOTHBIICHUS
METAJIJIOB OT TEMIIEPATYPBHI.
CBepxnpoBoIMMOCTb

62

DIIEKTPUYECKNN TOK B BaKyyMe.
CBoJCTBA 3JIEKTPOHHBIX TYYKOB

63

[TonynpoBoHUKH, X COOCTBEHHAs U
IIpUMECHasl IPOBOAUMOCTh. CBOMCTBA
p—n-nepexoxa. [TonynpoBogHUKOBBIE
npubOpbI

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

64

DneKTpUUYECKUi TOK B pacTBOpax U
pacrmiaBax 3JIeKTPOIUTOB.
DJIEKTPOIUTHYECKAST AUCCOIUAITHS.
DNeKTpou3

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



https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba

3HeKTqueCKHﬁ TOK B ra3ax.

65 CaMOCTOSTEIBLHBIN U 1 bubnuoreka [JOK
HECaMOCTOATENBHBIN pa3psl. MonHus. https://m.edsoo.ru/ff0c84ae
[lnazma
DJeKTpuuecKue npruOopsl U YCTPOKUCTBA

66 U UX HI;)aKTI/I‘{eCKOI:; anEMeHe};{HS. 1 butamorexa LIOK

https://m.edsoo.ru/ff0c86fc
[IpaBuia TexHuKN 0€30MaCHOCTH
KonTponbnas pabota no reme

67 «Qnekrpocraruka. IlocrosHHbIN 1 bubmmoreka [TOK
JJIEKTPUYECKUH TOK. TOKM B pa3nu4HbIX https://m.edsoo.ru/ff0c8a8a
cpenax»

68 PesepBHbIi ypok. O600maronuii ypox mo 1 bubnunoreka [HOK
temaMm 10 knacca https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I10 68
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10b KJIACC

Jdarta
DJIeKTPOHHBbIE
KoanuecTBo yacoB H3yYeHHUs
nugposbie
Nen/m | Tema ypoka
o0pa3oBaTesibHbIE
Koutpoasbnbie | Ilpaktuyeckue | Ilnan | @akr
Bcero pecypchl
padoThI padoTbI
dusnka — HayKa 0 MPUPO/IL.
1 Hayunrbre MeT(})]JI;I)I HO?I?H:)HI/ISI 1 bubmorexa HOK
e https://m.edsoo.ru/ff0c32e2
OKPYXAaIOIEro Mupa
Ponb 1 MecTo pusuku B
OPMHPOBAHUU COBPEMEHH Oit
2 i’ap HOI;/'I KapTUHBI 1\/?1/1 a, B 1 bubmmorera [OK
v P . pa, https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOMN ACATEIHHOCTU
B 17001 (51
MexaHu4ecKkoe JIBUKEHUE.
OTHOCUTENIBHOCTh MEXaHUYECKOT O bubnuoreka [JOK
3 1
nBwxenus. [lepemenienue, https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOPEHHE
4 PaBHOMEpHOE NpsIMONIMHENHOE 1 bu6mmoreka [IOK
JBHKCHHE https://m.edsoo.ru/ff0c3620
5 PaBHOyCcKOpeHHOE 1 bu6mmoreka IIOK
MPSAMOJMHENHOE IBUKEHHUE https://m.edsoo.ru/ff0c372e
5 CBoOoaHOE TIaZicHUE. Y CKOPEHHE 1 bubnunoreka [JOK
CBOOOIHOIO HaJAcHUs https://m.edsoo.ru/ff0c39cc
KpuBonuneriHnoe qBUKEHUE.
. bubmuoreka [JOK
7 JIBM>KeHME MaTepuaibHOU TOUKU 1

10 OKPYKHOCTHU

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

[IpuHLIKIT OTHOCUTEIBHOCTH
lanunes. MuepunanbHbie

bu6numoreka [JOK

8
cucrtemsl orcyera. [IepBblil 3aK0H https://m.edsoo.ru/ff0c3be8
Herorona
Macca Tena. Cuina. [lpunuun
cyneprno3unuu cui. Bropoit 3akoH bubnnoreka [HOK
9 .
Hprotona mis MarepualibHOM https://m.edsoo.ru/ff0c3be8
TOUYKHU
10 Tperuii 3akoH Herotona s bubmmoreka [TOK
MaTepHaIbHBIX TOUEK https://m.edsoo.ru/ff0c3be8
3aKOH BCEMUPHOT'O TATOTEHHS.
11 Cuna tsoxectu. [lepBas brbmmorexa LIOK
P https://m.edsoo.ru/ff0c3d00
KOCMUYECKast CKOPOCTh
12 Cuna ynpyrocrtu. 3akoH ['yka. Bec bubmuoreka [JOK
Tela https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koadduuuent
13 TpeHust. Cuila COpOTUBIIEHUS PU bub6nuoreka IIOK
IBIDKEHUH TeJa B )KUJIKOCTU WU https://m.edsoo.ru/ff0c3f76
rase
[TocTynaTensHOE M BpalaTebHOES
JIBH)KEHUE a0CONIOTHO TBEPIOTO
14 tena. MomeHT cuubl. [1nedo cusel bramorexa LIOK
] . ' https://m.edsoo.ru/ff0c41a6
VYcnoBus paBHOBECHUS TBEPAOTO
Tena
NMnynsc MaTepUabHON TOYKH,
CHCTEMbI MaT€pHAIIbHBIX TOUYEK.
Bubnunorexa [JOK
15 Nmnynbc cuiibl. 3aK0H

COXpaHCHUA UMITYJIbCA.
PeakTuBHOE JBHXXCHUC

https://m.edsoo.ru/ff0c43d6



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
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16

Pabora 1 MOIIIHOCTb CHIIBI.
Kunernueckas sueprus
MaTepuanbHON Touku. Teopema 00
U3MEHEHUU KHHETHYECKOI
SHEPTUU

Bubnunorexa [JOK
https://m.edsoo.ru/ff0c4502

17

[ToreHuuanbHast SHEPrUsl.
[ToreHuunanbpHast 3HEPTUSI YIIPYTO
neGopMUPOBaHHON TPYKUHBIL.
[ToreHumanbHas FHEPrus Tena
BOJIM3U IOBEPXHOCTH 3eMIIU

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

18

IToreHnmanbpHEIE U
HCIIOTCHIIUAJIbHBIC CUJIBI. CB$I3B
paboThI HEMOTECHIIMAIBHBIX CHII C
H3MEHEHHEM MEXaHUYECKOU
SHEPrUU CUCTEMBI Tel. 3aKOH
COXpaHEHUsI MEXaHUYECKOM
SHEPTUH

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

19

JlabopaTopHas pabora
«HccnenoBanue cBsi3u pabOTHI
CHJIBI C U3MEHEHUEM
MEXaHMYECKOW YHEPTUU Tella Ha
MIpUMeEpe PACTSHKCHUS PE3NHOBOTO
KTYTa»

20

Kontponbnas pabora no reme
«Kunemaruka. Jlunamuka.
3aKOHBI COXpAaHEHHS B MEXaHHUKE)

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE MOJTOKEHUS
MOJIEKYJISIPHO-KUHETUYECKON

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c4dc2



https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

Teopuu. bpoyHOBCKOE ABMKEHHE.

Huddysns

22

Xapaxkrep IBUKECHUS U
B3aNMOJICHCTBHS YaCTHI]
BelecTsa. Mozenu cTpoeHust
rasoB, )KUJIKOCTEH U TBEPIABIX TEI

23

Macca monekyin. Konnuecto
BemiecTBa. [loctosannas ABoraapo

24

TermoBo€e paBHOBECHE.
Temneparypa u e€ uzmepeHue.
[IIxana remneparyp Llenbcus

25

WUneanpusri raz 8 MKT.
OcnoBHoe ypaBHeHue MKT

Bubnuorexa [JOK
https://m.edsoo.ru/ffOc4fde

26

AOGconroTHas Temieparypa Kak
Mepa CpeHEe KHHETHYECKON
SHEPIUHU IBHKEHUS MOJIEKYJL.
YpaBHeHnue Menaeneena-
Knaneiipona

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

27

3akon JlanbToHa. I'a30BbIC 3aKOHBI

28

JlabopaTopHnas pabora
«MccnenoBanne 3aBUCUMOCTH
MEX]y TapaMeTpaMu COCTOSTHHS
Pa3peKEHHOTr O Ta3ay

29

W3omnporieccsl B HaeaqbHOM rasze u
uX rpaduueckoe npeacTaBicHue

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

30

Buyrpennsisa sneprus
TCpMO,HHH&MH‘-ICCKOfI CUCTCMBEI 1
CII0COOBI €€ U3MEHEHUS.

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



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

KonuuectBo TemnoTs! u padora.
Buyrpennsisa sneprus
OJTHOATOMHOI'0 UJI€aIbHOTO ra3a

31 Buae! Termonepenauun bubmmorexa [OK
g pes https://m.edsoo.ru/ff0c5c36
VY nenbHasa TEINIOEMKOCTD
BelrecTBa. KoIn4uecTBO TEIIOTEI bu6numoreka [JOK
32 o
pu Terionepenade. AauadaTHblid https://m.edsoo.ru/ff0c5¢c36
porecc
33 IlepBrlii 3aKOH TEPMOAWHAMUKH U bu6mmoreka IIOK
€ro MpUMEHEHHUE K U30IpoIeccam https://m.edsoo.ru/ff0c5efc
HeoGparuMocTh IpoLECCOB B
34 npu clj e. Bropoit Is)au]:OH buGnuorexa [IOK
PHPOZE. P https://m.edso0.ru/ff0c6230
TEPMOJMHAMHUKHI
35 [punuun nevictust u KI1 bubmuoreka [JOK
TEMJIOBOM MAIlIMHBI https://m.edsoo.ru/ff0c600a
36 [ukn Kapuo u ero KI1/]
37 DKonmoruveckue npooiIeMsl
TETJIOOHEPTETUKU
O0o0marmui ypox
38 «Monle nlfjil Ha;}{,p ¢dusnka. OCHOBBI bubmmorexa LIOK
yip ) https://m.edsoo.ru/ff0c6938
TEPMOJMTHAMHKI
KonrtponbHas pabora o reme
39 «MonexymsipHas ¢pusuka. OCHOBBI bubmmorera LIOK
P ' https://m.edsoo.ru/ff0c6a50
TEPMOJIUHAMHKH
[Tapoobpa3oBanue u
Bubnunoreka [JOK
40 KoHAeHcanus. Mcnapenue u

KUIICHUC

https://m.edsoo.ru/ff0c63b6



https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
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AOCOII0THAs: 1 OTHOCUTEIbHAS

41 BJIQXKHOCTh BO3yXa bubmorexa [JOK
. Ayxa. https://m.edsoo.ru/ff0c64d8
Haceiennslii nap
TBépnoe Teno. Kpucrammaeckue
1 amop(dHbIe Teaa. AHU30TPOIHUS
42 CBoﬁcgg) KpHcTalioB. XKy Ene bubmorexa [OK
P AR https://m.edsoo.ru/ff0c65f0
Kkpuctayibl. CoBpeMeHHbIE
MaTepuabl
[li1aBneHue u KpUCTAIIM3ALIMSL.
43 VnenpHas TEIIOTA ILUIABJICHUS bubmorexa [OK
a ' https://m.eds00.ru/ff0c6708
Cybnumanus
bu6nmoreka [JOK
44 ¢
¥ paBHEHHE TEMI0BOro dazarica https://m.edsoo.ru/ff0c6820
DneKkTpu3alus Tel.
45 DnekTpuyeckuil 3apsa. /[Ba Buaa bubmorexa [OK
P DA A https://m.edsoo.ru/ffOc6bcc
AIEKTPUICCKHIX 3apsI0B
[TpoBOIHUKH, TUATIEKTPUKH U
46 MIOJTYIIPOBOJHUKHU. 3aKOH bubnnoreka LHOK
COXpaHEHUs JIEKTPUIECKOT O https://m.edsoo.ru/ffOc6bcc
3apsa
B3anmoneiicTBue 3aps10B. 3aKOH
a7 Kynona. Toueunsrit bubmorera [OK
Y ' . https://m.edsoo.ru/ff0c6ced
AIEKTPUYECKHUI 3apsi]l
Hanpsyk€HHOCTB 3JIEKTPUYECKOrO
48 nonst. [IpuHnun cynepno3unuu bub6nuoreka IIOK

ANIEKTpUYECKUX noJieil. JInnun
HaNPsHKEHHOCTH

https://m.edsoo.ru/ff0c6df2



https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
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49

PaGora cuit a5ekTpocTaTH4ecKoro
noid. [Torenmuan. PasHocTs
IIOTCHOINAJIOB

bubmmoreka [JOK
https://m.edsoo.ru/ff0c6f00

50

HpOBOI[HI/IKI/I N JUDSJICKTPHUKU B
QJICKTPOCTATHYCCKOM ITOJIC.
IIHSHCKTPI/I‘IGCK&H IMpOHHUIACMOCTDb

bubmuoreka [JOK
https://m.edsoo.ru/ff0c7018

51

OnexrpoémkocTs. Konnencarop

bubnunoreka [JOK
https://m.edsoo.ru/ff0c7126

52

DNEeKTPOEMKOCTD TIIIOCKOTO
KOH/IeHCcaTopa. JHeprus
3apsKEHHOT0 KOH/IeHCcaTopa

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

53

JlaboparopHas pabora
"N3MepeHne 3JIeKTPOEMKOCTH
KOHJIeHcaTopa"

54

[TpuHmMn neicTBus u
IIPUMEHEHNE KOHJIEHCATOPOB,
KOIMMPOBAJILHOTO armapara,
CTPYMHOIO IPUHTEPA.
DnekTpocTaTuyecKas 3aluTa.
3a3eMyIeHUE DIIEKTPOIIPUOOPOB

55

DIJIEKTPUYECKUM TOK, YCIOBUS €r0
cymectBoBaHusA. [TocTOSHHBINM
Tok. Cuna Toka. Hanpsixenue.
Conporusnenue. 3akoH Oma 1
y4acTKa Ienu

56

ITocnemoBarensHOE,
napajuieTIbHOe, CMEIIaHHOE
COEIIMHEHHE MTPOBOJHUKOB.
JlabopaTtopHnas padora «3ydenue

0.5

bubmuoreka IJOK
https://m.edsoo.ru/ff0c74f0



https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
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CMEIIaHHOTO COCTUHCHUS
PE3UCTOPOBY

57

Pa6ora u MomHoCcTh
AJIEKTPUUECKOTO TOKA. 3aKOH
Jxoyins-Jlenna

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

58

3axoH OMa 1715 IoJTHOU
(3aMKHYTO) 3J1€KTPHUUECKON
nenu. KopoTkoe 3amMbIKaHKE.
JlaboparopHast pabora
«M3mepenne DJ1C ucrounuka
TOKA U €ro BHYTPEHHETO
COIIPOTUBIICHUS

0.5

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

59

PezepBHblii ypok. KoHTpOnbHast

pabota 1o Teme

n n
DnekTpoauHaMuka' /

Bcepoccuiickas nposepoudHas

pabora

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

60

Oo6o0mmaromuii ypok
«ONEeKTpOoAMHAMUKAY /
Bcepoccuiickas npoBepodHas
pabota

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

61

DneKTpOHHAas POBOJIUMOCTD
TBEPJIBIX METAIJIOB. 3aBUCUMOCTb
COTIPOTHBIICHHUS METAJIOB OT
TEMIIEPATYPBHL.
CBepX1IpoBOJUMOCTb

62

DIEKTPUYECKUN TOK B BaKyyMe.
CBoiicTBa 3JIEKTPOHHBIX MyYKOB



https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c88be

[TomynpoBOJHUKH, X
coOCTBEHHAs M IPUMECHAs

63 npoBoauMocTb. CBo#cTBa p—N- 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0c84ae

nepexoza. [loaynpoBogHuKoBbIe
prOOpHI
DIEKTPUYECKUN TOK B pacTBOpax

64 1 pacIuiaBax 3JeKTPOJIUTOB. 1 bubmmoreka IIOK
DneKTpoInTUYECKas https://m.edsoo.ru/ff0c82ba
JUCCOLUAIUs. DIEKTPOIIU3
DNEKTPUUYECKUI TOK B rasax.

65 CaMOCTOSITEIbHBIN 1 1 bubmuorexa [JOK
HECaMOCTOATEIIbHBIN pa3psil. https://m.edsoo.ru/ff0c84ae
Momnnus. [Inazma
DnexkTpuueckue npuoopsl U

66 YCTPOMCTBA U X MPAKTUUECKOE 1 bubnunoreka [HOK
npuMmeHenue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
6e3onacHoCcTH
KontponbHas pabora 1o reme

67 «Inekrpocraruka. [locTosHHBII 1 bubnunoreka [HOK
BJIEKTPpUYECKUU TOK. TOKH B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX Cpeaax»
PesepBHblIil ypok. O600maromuit bu6mmoreka [IOK

68 1
ypok 1o Temam 10 knacca https://m.edsoo.ru/ffoc8f6c

OBIIEE KOJIMYECTBO YACOB I1O 68
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11 KITACC

JlaTta
JJIeKTPOHHBbIE
KoauvecTBo 4acoB U3yYeHU s
Ne uudgposbie
Tema ypoka
n/n o0pa3oBaTeJIbHbIC
Kontpoabubie | Ilpaktuueckue | Ilman | Paxr
Bceero pecypcbl
padoTbI padoThI
ITocTosiHHBIE MArHUTHI U UX
B3auMoencTere. MarHuTHoe
1 nosie. BekTop MarHUTHOM 1 bubmorexa [JOK
' p . https://m.edso0.ru/ff0c9778
WHAYKIUU. JIMHUM MarHUTHOM
WHIYKIIHT
MarauTHoOe 1oJie MPOBOHUKA C
5 tokoM. OnbIT Dpcrena. 1 bubmuorexa [JOK
BzaumoaeiictBre NpOBOIHUKOB https://m.edsoo.ru/ff0c98fe
C TOKOM
JlaGopaTopHas pabora
3 «3 peHHI; MaFI;{I/ITHOFO TOJISt 1 1 bubmorexa [JOK
e https://m.edsoo.ru/ff0c98fe
KaTYIIKA C TOKOM»
JlelicTBME MArHUTHOTO TOJIA HA
MIPOBOJHUK € TOKOM. Cuia
4 Awmriepa. JIaboparopHas pabota 1 1 bubnnoreka [HOK
«HccnenoBanue necTBUs https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOI'O MAarHUTa Ha PaMKy
C TOKOM»
5 JleficTBMe MarHMTHOTO ITI0OJIS1 HA 1 bubnuoreka [JOK
JBHKYIYIOCS 3apsIKEHHYIO https://m.edsoo.ru/ff0c9df4



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
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yactuity. Cuna JlopeHua.
Pa6ora cuiel JIopenna

DJIEKTPOMarHuTHasi UHIYKIIHSL.
[ToTok BekTOpa MarHUTHOM
nHaykuuu. DJ1C nHIyKuuu.
3aKOH 3JIEKTPOMarHUTHOU
nHaykiun Papanes

JlaGopaTopHas pabora
«HccnenoBanue sIBICHUS
AIEKTPOMArHUTHOW WHIYKIIUM

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

NuaykTtuBHOCTS. SBIICHUE
camounaykiuu. J1C
CaMOUHIYKIIMH. DHEpPrus
MarHUuTHOTO MOJIsl KATYIIKU C
TOKOM. DJIEKTPOMAarHUTHOE
ToJjie

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

TexHu4eckue ycTpoucTBa U UX
IIPUMEHEHUE: IIOCTOSHHBIE
MarHHTBHI, JIEKTPOMAarHUTHL,
3JIEKTPOJIBUTATENb, YCKOPUTEIU
3JIEMEHTAPHBIX YACTHIL,
MHIYKLIMOHHAsS 11€Yb

10

O6o0maronuit ypok
«MaruuTHOE 1moJe.
DJIeKTpOMArHUTHAsT UHIYKIIUS»

bubmuoreka IJOK
https://m.edsoo.ru/ff0cab82

11

KonTponbhas padora no reme
«MarHuTHoe moijie.
DJIEKTpOMAarHuTHAsE UHYKIIHS»

bu6nuoreka [JOK
https://m.edsoo.ru/ff0cad58



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

12

CBoOO/IHBIE MEXaHUYECKUE
kosnebanus. ['apMoHnueckue
KonebaHus. Y paBHEHUE
rapMOHUYECKUX KOJIeOaHUH.
[IpeBpatienue sHepruu

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

13

JlaGopaTopHas pabora
«HccienoBanue 3aBUCUMOCTH
MepHroIa MaIbIX KOJIeOaHmit
rpy3a Ha HUTHU OT JUTHHBI HUTHU U
MAacCHhI TPy3a»

14

Koneb6arensHbIi KOHTYP.
CB0O0OOIHBIE NIEKTPOMAarHUTHHIE
KoJie0aHUs B HI€ATbHOM
KoiebaTeIbHOM KOHTYpE.
AHanorust Mexy
MEXaHUYECKUMH U
3EKTPOMarHUTHBIMH
KOJICOAaHUSIMU

bu6nuoreka [JOK
https://m.edsoo.ru/ffOcb820

15

®opmyna Tomcona. 3akoH
COXpaHEHUs YHEPTUU B
UJICATBHOM KOJie0aTeIbHOM
KOHTYpE

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

16

[IpencraBnenue o 3aTyxaromux
KonebaHusx. By /1eHHbIC
MeXaHHUYeCKHe KojaeOaHusl.
Pe3onanc. BelHyXaeHHBIE
3JIEKTPOMArHUTHBIE KOIeOaHHs

bu6nmmoreka [JOK
https://m.edsoo.ru/ff0chb86

17

IIepeMeHHBIH TOK.
CuHycouganbpHbli NepeMEHHBIN

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



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

TOK. MOIIIHOCTh IEPEMEHHOT O
TOKa. AMITUTYAHOE U
JICHCTBYIOIIEE 3HAYEHUE CUJTbI
TOKa U HapsKEHUs

18

Tpancdopmarop.
[TpousBoxcTBO, nNepenaya u
oTpedIeHNE SIIEKTPUUECKOM
SHEPrUH

19

YCTpONCTBO U IPAKTUYECKOE
[IPUMEHEHUE DIIEKTPUUECKOTO
3BOHKQ, F€HepaTopa
MIEPEMEHHOTr O TOKA, TMHHUI
JJIeKTpolepeaay

bubmuoreka IJOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTMUECKHE PUCKHU TTPU
IIPOU3BOJICTBE 3JIEKTPOIHEPTUH.
Kynbrypa ncnonb3oBanus
3JIEKTPOIHEPIUU B
MOBCEAHEBHOM KU3HU

21

MexaHuuyeckue BOJTHBI, YCIOBUS
pacnpoctpanenus. [lepuon.
CkopocTh paclpocTpaHeHus U
JuinHa BonHbl. [lonepeunsie u
IMPOJOJILHBIC BOJIHBI

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

22

3ByK. CKOpPOCTh 3BYKA.

I'pomxocTh 3ByKa. BeicoTa ToHa.

TemOp 3ByKa

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

23

DJIEKTPOMarHUTHbIE BOJIHBI, UX
cBolcTBa U ckopocTh. [llkana
3JIEKTPOMArHUTHBIX BOJIH

bu6mmoreka [JOK
https://m.edsoo.ru/ffOccfe0



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

HpI/IHI_[I/Il'ILI paaruoCBA3U U

24 TeneBuaeHus. Pa3Butue cpencTs
cBs3u. Paguonokanus

o5 KonTponbnas pabora bubnnoreka LIOK
«Konebanus 1 BOITHBI https://m.edsoo.ru/ff0cc6f8
[IpsamonuneiHoe

26 pacrpocTpaHeHHE CBETa B bubmuoreka IIOK
onHopoaHOM cpenae. Toueunbri https://m.edsoo.ru/ff0cd350
MCTOYHUK cBeTa. JIyd cBera
OTtpaxeHue cBeTa. 3aKOHBI

97 oTrpaxeHnus ceera. [loctpoenue bubnunoreka [IOK
M300pa’KEHHUI B TUIOCKOM https://m.edsoo.ru/ff0cd4e0
3epkaie
[Ipenomnenue ceera. [lonHoe

08 BHYTPEHHEE OTPAXKECHHUE. bubmumoreka [TOK
[IpenenbHbIi yros MoJIHOTO https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPAYKEHUS
JlaboparopHas pabora

29 «I/ISMI;peHI:/Ie norica3aTen;1 bubamorexa LIOK

https://m.edsoo.ru/ff0cd67a

MPETOMIICHUS CTEKIIa»
JInnzel. Iloctpoenue
M300paKCHHI B JIMH3E. bubnnoreka [HOK

30 .
®opmyJiia TOHKOHN JTUH3BI. https://m.edsoo.ru/ffOcddle
YBenuueHue JIUH3bI
JlaGoparopHas paboTa

31 «UccnenoBanue cBOMCTB

M300paXeHUH B JIMH3AX»



https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

Hucnepcus cera. CoxKHbII
coctaB Oeyoro ceera. L[BeT.

32 JlaboparopHas pabora
«Habmoaenue aucrnepcun
CBETay
HnrtepdepeHniiusa ceera.
33 Jud pa?iusm cBeTa bubmorexa [JOK
p oL https://m.edsoo.ru/ffOced22
JudpakimonHas pemeTka
34 [TonepeyHOCTh CBETOBBIX BOJIH. bubmmoreka IIOK
[Honspusanus csera https://m.edsoo.ru/ff0cf02e
OnTuueckue MpruodOpsI U
35 YCTPOMCTBA U YCIIOBHSI MIX
0e30MacHOro MPUMEHEHHS
I'paHuUIBI TPUMEHUMOCTH
36 KJIACCUYECKOM MEXaHHUKH. Bubnuorexa [JOK
[TocTynarsl cienuanbHOU https://m.edsoo.ru/ff0cf862
TEOPUHU OTHOCHTEIHLHOCTH
OTHOCHTEITLHOCTh
37 OJHOBPEMEHHOCTH. 3aMeIIEHNE bubmorexa HOK
P ' https://m.edsoo.ru/ff0cfa42
BPEMEHHU U COKPAIICHHUE JITTUHBI
DHeprus U UMIYJbC
PENATUBUCTCKON YaCTHUIIBI. bubnnoreka [HOK
38 N
CBs13b Macchl C SHEPTUEN U https://m.edsoo.ru/ffocfc68
UMITYJIBCOM. DHEPTHUs MOKOS
Konrponbnas padora «OnTHka.
. bubmuorexa [JOK
39 OCHOBBI CTICIIMAIBHON TEOPUH

OTHOCHTCIBHOCTHU»

https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0

®oronsl. Gopmyna Ilnanka.

Bbubnuoreka [JOK

40
DHeprus U UMITyJibe poToHa https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCIICIOBAaHNE BuG 10K

noIroTeKa

41 .0 A.T.

(porodpexta. Ombiret https://m.edsoo.ru/ffOcffcd
CroneroBa
3akonbl porodaddexra.

42 VYpaBHeHue DUHIITENHA 1151 bubnunoreka [IOK
dborordpdekra. «KpacHas https://m.edsoo.ru/ff0d015e
rpanuna» Gororddexra
Hasnenue ceera. Onbite [1. H.

43 JleGeneBa. XuMHUECKOE bubmmorera LIOK

oAend. https://m.edsoo.ru/ff0d04a6
JICHCTBHE CBETA
TexHn4eckue ycTpoicTsa u
MPAKTHYECKOE MPUMCHCHHE

44
(hororsieMeHT, GOTOAATUHK,

CoJTHEeYHas1 ObaTapesi, CBETOIUO/
Pemenue 3amay mo reme

45 «7eMEeHTBI KBAaHTOBOM bubmorera LOK

https://m.edsoo.ru/ff0d0302
OIITHKM
Mouens aroma TomMcoHa.

46 Omnsitel Pesepdopaa no bubnmoreka [JOK
pAacCestHUIO (-4aCTHII. https://m.edsoo.ru/ff0d091a
[ImanerapHas monenb aroma

bu6mmoreka [JOK
47 IT b
OCTYNIATHL bopa https://m.edsoo.ru/ff0dOafa
W3nyuenue u nornomieHue
48 (hOTOHOB IpH MEPEX0JIe aToMa ¢ bubnuoreka [IOK

OJIHOT'O YPOBHS SHEPIUU HA
Ipyrou. Buasl criekTpos

https://m.edsoo.ru/ff0dOafa



https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa

49

BonHoBbIe CBOMCTBA YaCTHII.
Bosnnbl ne bpoiis.
KopnyckyisspHO-BOIHOBOI
nyanu3Mm. CHOHTaHHOE U
BBIHYXJICHHOE U3JTy4YCHHE

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

50

OTKpbITHE PaAMOAKTUBHOCTH.
Omnpitel Pesepdopaa o
OIPE/IEICHUIO COCTaBa
PaIMOaKTUBHOTO M3ITy4EeHUS

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d0fd2

51

CgoiicTBa anb(a-, 6era-, ramma-
u3nydeHus. Biausaue
PaIMOAKTUBHOCTH Ha )KHBBIC
OpraHUu3MBbl

52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3oronsl. Ansda-pacma.
DONEeKTPOHHBIA U NO3UTPOHHBIN
Oera-pacnaj. ['aMma-usnyuenue

bu6numoreka [JOK
https://m.edsoo.ru/ff0d1162

53

OHeprusl CBsI3U HYKJIOHOB B
anpe. SlnepHble peakiuuu.
SAnepnsiii peaxkrop. [IpobGnemsl,
NEePCIEKTUBBI, SKOJIOTHYECKHE
aCIIEKTHI AJICPHOM SHEPreTUKU

Bbubnuorexa [JOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHbIE YaCTULIBI.
OTKphITHE TO3UTPOHA. METOIbI
HaOTIOIEHNS U PETUCTPaLUN
9JIEMEHTaPHBIX YaCTHII.
Kpyrusriii cron
«DyHIaMeHTalIbHbIE

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



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

B3auMoOJeNcTBU. ENMHCTBO
(bU3UYECKO KapTUHBI MUPaY

55

DTanbl pa3BUTUS ACTPOHOMHUU.
[IpuknagHoe u
MHPOBO33PEHUYECKOE 3HAUCHUE
actTpoHomuu. Buj 3B€31HOTO
Heba. Co3Be3aus, ipKue 3BE3IbI,
IUTAHETHI, UX BUJIMMOE
nprkenre. CoaHeyHas cucTemMa

56

Comure. Comaeynas
AKTUBHOCTB. VICTOYHUK YHEPTrUU
ComHiia 1 3BE311

57

3BE3bI, X OCHOBHEIE
XapaKTePUCTUKH. 3BE3IbI
IJIaBHOM IMOCJIEJOBATEILHOCTH.
BnyrpenHnee ctpoeHue 3BE3.
CoBpeMeHHBIE PEACTABICHUS O
MIPOUCXOXKJICHUH U DBOJTIOLIUN
CoiHiia u 3BE37

58

Mnineunsiii [Iyre — Hama
T'anmaktuka. Ilonoxenue u
nemxenne ConHua B ['amakTuke.
lNamaktukn. YE€pHbIE BIPHI B
sIIpax rajlakTUK

59

Bcenennas. Paz0eranne
rajnaktuk. Teopus bonbiioro
B3pbIBA. PenmmkroBOe
u3nydyeHue. MerarajlakTuka




60

Hepemiennsie npo0iaeMsl
aCTPOHOMHUU

61

KonTponbsHas pabora
«JIeMEHTHI aCTPOHOMUH U
acTpoU3UKI»

62

O6o06maromuii ypok. Ponb
(hM3HKHU ¥ aCTPOHOMHH B
9KOHOMHYIECKOM,
TEXHOJOIrMYECKOM, COIanbHOI
U DTHYECKOM chepax
JIeSITeILHOCTH YeJIoBEKa

63

O6o06maromuii ypok. Pois u
MecTO (PU3UKH U aCTPOHOMMH B
COBPEMEHHOW HAYYHOU KapTUHE
Mupa

64

O6o0maromuii ypok. Poib
(u3nueckoil Teopuu B
(hopMupOBaHUY TIPEIICTABICHUN
0 (hu3MYeCKON KapTHHE MUPa

65

O6o6matomuit ypok. Mecto
(hM3HYECKOM KapTUHBI MUpPa B
00IIeM psiTy COBPEMEHHBIX
€CTECTBCHHO-HAYUHBIX
MPEJCTABICHUHN O MPUPOJIE

66

Pe3epBHbIil ypok. MarHuTHOE
noJyie. DIEeKTpOMarHuTHas
UHIYKIUS




PesepBHblil ypok. OnTuka.

67 OCHOBBHI CIICIIHATTLHON TCOPUHU 1
OTHOCHTEIHLHOCTH
Pesepnsiii ypok. KBanToBas
68 ¢uznka. DneMeHThI 1 bubmmorera LIOK
https://m.edsoo.ru/ff0d1784
ACTPOHOMHUH U acTPODU3UKH
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



https://m.edsoo.ru/ff0d1784

Jlucr koppexkunu padoueii mporpammsbl 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 kiacca

n/n

Ha3Banmue pasaeia,
TeMbI

JlaTa
NnpoBeeHust
Mo IJIaHy

IHpuunna
KOppeKIUH

KoppexTupyrommue
MepONpPUATHS

/laTa npoBeaeHus o pakry




JIucr koppexkunu padoueit mporpammsl 1is 11 kiaacca

n/n

Ha3Banmue pasaeia,
TeMbI

JlaTa
NnpoBeeHust
Mo IJIaHy

IHpuunna
KOppeKIUH

KoppexTupyrommue
MepONpPUATHS

/laTa npoBeaeHus o pakry
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