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MOSICHUTEJIBHASA 3AITMCKA

[Mporpamma o ¢uznke 6a30BOro ypoBHsI Ha YPOBHE CpeAHEro oduiero o0pazoBaHus pa3paboTaHa Ha OCHOBE IOJIOKECHUIH
n TpeOOBaHMH K pe3yJbTaTaM OCBOEHHS OCHOBHOW 00pa3oBaTelbHOW mporpammsl, npexactasieHHbx B ®I'OC COO, a Takxe ¢
yaérom (enepanpHOi paboueld mporpaMMbl BOCIUTAHHS W KOHIEHIMM IpenojaBaHus ydeOHoro mpenmera «®Pusmka» B
oOpa3oBaTenpHBIX opraHm3anusax Poccuiickoit @epepannu, pearn3yronIX OCHOBHEIE 00pa30BaTeNbHBIC IPOTPAMMEL.

Conepxanue TporpaMMbl 1O (H3MKE HampaBleHO Ha (OPMUPOBAHHE ECTECTBEHHO-HAYYHOW KapTHUHBI MUpa
obygaromuxcs 10—11 kmaccoB mpu obyueHnn nx (Gu3nke Ha 0a30BOM YpOBHE HA OCHOBE CHCTEMHO-IESITEIHHOCTHOTO ITOIXOMA.
IIporpamma mo ¢usuke coorBercTByeT TpeboBanmsM @OI'OC COO Kk mMmIaHHPYEeMBIM JHYHOCTHBIM, TIPEIMETHBIM U
MeTanpeIMETHBIM pe3yJibTaTaM OOYyYeHHMs, a TAK)KE YUUTHIBAET HEOOXOANMOCTD peai3allii MEXIIPEIMETHBIX CBs3eil (DH3HUKH C
€CTECTBEHHO-HAYYHBIMH YYEOHBIMHU NpeIMETaMH. B Hell ompenenstoTcss OCHOBHBIE LIeNI U3y4eHUs (PM3UKH HA YPOBHE CPEIHETO
o0mero o0pa3oBaHMs, MIAHUPYEMBIE PE3YJIBTAThl OCBOCHUS Kypca (DM3WKH: JIMIHOCTHBIE, METANpEeIMETHBIC, IIPEAMETHbIE (Ha
0a30BOM ypOBHE).

[Iporpamma no ¢u3nKe BKIIIOYALT:

®  [UIAHMPYEMBIEC PE3yIbTaThl OCBOCHMS Kypca (JM3UKH Ha 0a30BOM ypOBHE, B TOM UHCIIC IPEIMETHBIC PE3YIbTAaThl MO

rojgaM oOydeHHS;

e cozepkanue yueOHoro npeamera «Pusmnka» mo rogam o0y4eHus.

®du3nka Kak HayKa 0 Haumbosee OOIIMX 3aKOHAX NMPHUPOABI, BBICTYIAs B Ka4eCTBE y4EOHOTO IIPEAMETa B IIKOJIC, BHOCUT
CYIIECTBEHHBIM BKJaJX B CHUCTeMY 3HaHWI 00 okpyxatomem mupe. LIIKompHBIH Kypc (QU3MKH — cHcTeMOOOpasyromuil Uit
€CTECTBEHHO-HAYYHBIX YUEOHBIX MPEAMETOB, TOCKOJIBbKY (DPU3MUECKHE 3aKOHBI JIE)KAaT B OCHOBE MPOLIECCOB U SIBIICHUH, N3y4aeMBbIX
Xumuel, Ouonoruel, puznueckoit reorpadueit u acrponomueil. Vicronb3oBaHue U aKTUBHOE MTPUMEHEHHE (GU3MYECKUX 3HAHMMN
OTIpeIeTIsIET XapaKTep U pa3BUTHE Pa3HOOOPa3HBIX TEXHOJIOTHIH B cepe SHEPIreTUKH, TPAHCIIOPTA, OCBOCHHUS KOCMOCA, TTOIYIEHHS
HOBBIX MAaTepUajioB C 3aJaHHBIMH CBOWCTBaMHU M JApYyrux. V3ydeHue (HU3MKM BHOCUT OCHOBHOH BKJaJg B (hOpMHpOBaHHE
€CTECTBEHHO-HAY4YHOW KapTUHBI MHpa O0Oyd4alommuxcs, B ()OPMUPOBAHHE YMEHHH MPUMEHSATh HAYYHBIH METOJ MO3HAHMS NPHU
BBIITOJTHEHUH MU YIeOHBIX UCCIIEIOBaHUH.

B ocHOBY Kypca (HU3HKH A7 yPOBHS CPEAHETO 00Iero 00pa3oBaHust MOJI0XKEH PSII HAEH, KOTOPhIE MOXKHO PaccMaTpUBaTh
KaK IIPHUHIUIIBI €70 IOCTPOCHHUS.

Hoes yerocmuocmu. B cooTBeTCTBUH ¢ HEH Kypc SBISETCS JOTHYECKH 3aBEPIIEHHBIM, OH COAEPXKHT MaTepHal U3 BCEX
pa3zenoB (PU3UKH, BKJIIOYAET KaK BOIIPOCHI KJIACCHYECKOM, TaK M COBPEMEHHON (DM3HKH.

Hoes cenepanuzayuu. B cooTBeTCTBUY ¢ HeW MaTepuai Kypca Gpu3nku o0beIMHEH BOKPYT GU3HYECKUX Teopuil. Bemxynium
B Kypce siBisieTcs: QopMHUpOBaHKE MPECTaBICHUH O CTPYKTYPHBIX YPOBHSX MaTepuy, BEIIECTBE U ITI0JIC.

Hoes eymanumapusayuu. EE peanuzanust npemoaaraeT UCIOIb30BaHAE TyMaHUTAPHOTO MTOTCHINANIA PU3UIECKOH HAYKH,
OCMBICJICHHE CBSI3M pa3BUTUS (U3MKKM C pa3BUTHEM OOIIECTBA, a TaKkke C MHPOBO33PEHYECKUMH, HPABCTBEHHBIMU U
9KOJIOTMYECKUMH TIPOOIEMaMH.

Hoes npuxaaouou nanpagiennocmu. Kypc (QU3MKM TpennonaraeT 3HAKOMCTBO C IIMPOKMM KPYrOM TEXHHUYECKHX H
TEXHOJIOTUUECKHX MTPUIIOKCHUH U3YUCHHBIX TEOPHUIl U 3aKOHOB.

Hoes sxonoeuzayuu peanusyeTcs IOCPEACTBOM BBEACHHS 3JIEMEHTOB COJCPXKAHMSA, MOCBAMIEHHBIX 3KOJIOTMYECKUM
mpobjieMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHBI C DPAa3BUTHEM TEXHHUKHM M TEXHOJIOTHH, a Takxke OOCYXAEHHS IpobiiemM
panMoHaIbHOTO IPUPOIOTIONB30BaHMUS U SKOJIOTHYECKOH 6€3011acHOCTH.

CTep)KHEeBbIMU 3JIEMEHTaMH Kypca (U3MKU Ha ypOBHE CpejHero oOuiero oOpa3oBaHHMs SIBISIOTCS (Qu3MUecKHe TeopuH
(popmupoBaHHE TPENCTABICHUI O CTPYKTYpe NOCTpOeHHUs (HPU3HUECKOil TeopHn, poin (yHIaMEHTAIBHBIX 3aKOHOB M IPUHIIMIIOB
B COBPEMEHHBIX MPE/ICTABICHUIX O IPUPOJIE, TPAHUIIAX TPUMEHUMOCTH TEOPHH, [Tl ONIMCAHNS €CTECTBEHHO-HAYYHBIX SIBIICHUH 1
MIPOIIECCOB).

CHCTeMHO-JIeITeIbHOCTHRIA  MOAXOA B Kypce (U3MKM peamu3yercs TMpexae Bcero 3a cuyéT OpraHu3aluu
9KCTIEPUMEHTAIIbHON JiesITeNbHOCTH oOydaromuxcs. Jlnst 6a30Boro ypoBHS Kypca (HM3MKH — 3TO HCIIOJIb30BAHHE CHCTEMBI
(pOHTANBHBIX KPaTKOBPEMEHHBIX HKCIIEPUMEHTOB M JIa0OpaTOpHBIX paboT, KOTOpBIE B MporpaMme Mo ¢Gusnke o0bEJUHEHB B
00IMii CIMCOK YY9eHHYECKUX MPaKTHIEeCKUX paboT. Beiienenne B yka3aHHOM IepedHe JabopaTopHBIX padoT, MPOBOANMBIX IS
KOHTPOJISI W OLIEHKH, OCYIIECTBIIIETCS YYAaCTHHKaMH 00pa30oBaTEIbHOTO IpoIlecca MCXOAS W3 OCOOEHHOCTEH TUIAHUPOBAHUSA U
ocHamieHusi kabuHera ¢usuku. [Ipn sTOM oOOecneunBaeTcs oOBiaJieHHE OOYYAIOMIMMHCS YMEHUSMH HPOBOJUTH KOCBEHHBIE
HU3MEPEHUs, NCCIICAOBAHMS 3aBUCUMOCTEH (PM3NIECKUX BETTMYUH 1 TIOCTAHOBKY OTIBITOB IO POBEPKE MPEITI0KEHHBIX THITOTE3.

Bonbiioe BHUMaHuE yAENAETCS PELIEHUIO pacu€THBIX M KadyeCTBEHHBIX 3azad. Ilpu 3ToM 11 pacué€THbIX 3amad
IIPUOPHUTETOM SIBJISIFOTCS 337addl C SIBHO 3aJaHHOM (DM3MYECKOW MOJIEINBIO, MO3BOJISIONINE IPUMEHATh HN3y4YEHHBIE 3aKOHBI U
3aKOHOMEPHOCTU KaK U3 OJHOTO pas3fiena Kypca, TaKk M UHTErpUpysl 3HAHMUSA U3 PA3HBIX pa3lenoB. {1 KauyecTBEHHBIX 3aj1ad
MIPHOPUTETOM SABJSIFOTCS 3aJaHHsA Ha OOBSCHEHHE MPOTEKaHWA (U3NYECKHX SIBICHHH M IPOIECCOB B OKPYXKAIOMIEH >KH3HH,
Tpebyrolye BbIOOpa PU3NIECKON MOJIENH JUIsl CUTYAlMU NTPAKTUKO-OPHUEHTHPOBAHHOTO XapakTepa.

B coorserctBun ¢ tpeboBanmsmu ®I'OC COO k MarepHaIbHO-TEXHHYECKOMY OOECIedYeHHI0 y4eOHOTo mpolecca
0a30BBIi YPOBEHb Kypca ()M3MKH HAa yYpOBHE CpEeIHEro oOImero oOpa3oBaHUs JOJDKEH H3ydaThCs B YCIOBUAX MPEIAMETHOTO
kabrHeTa (PU3WKHU WM B YCIOBUSX WHTETPUPOBAHHOTO KaOMHETA MPEAMETOB €CTECTBEHHO-HAYYHOTO UKIA. B kabuHeTe hu3nku



JIOJDKHO OBITH HEOOXOAMMOE JIaOopaTOpHOE 000pYIOBAaHUE ISl BBHITIONHEHUS YKa3aHHBIX B MIpOrpaMMe 10 GU3HKE YICHUISCKUX
MPAKTUYCCKUX PabOT U IEMOHCTPAIIMOHHOE 000PYIOBaHHUE.

JemoHcTpanmoHHOe 000pyaoBaHuEe (OpMHUpPYETCS B COOTBETCTBHU C TNPHHIUIOM MHHHUMAILHOW JOCTATOYHOCTH H
obecrieunBaeT MOCTAHOBKY MEPEYHCICHHBIX B POrpaMme 10 (Gpu3nke KIHOUYeBBIX AEMOHCTPALHA JJIsl HCCICIOBAHUS M3Y4aeMbIX
SIBJICHUI U TIPOIIECCOB, IMIIUPUIECKUX U PYHIAMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKHX MPUMEHEHHH.

JlabopatopHoe 000pyJOBaHUE IS YUCHHUCCKUX MPAKTUICCKUX paboT GOpMUpPYETCs B BUJC TEMATHICCKUX KOMIUICKTOB U
obecrieunBaercst B pacu€re OMHOTO KOMIUIEKTa Ha JBYX OOydYaroluxcs. TeMaTHYecKhe KOMIUIEKThI JIabopaTopHOro
000py/IOBaHUs JOJIKHBI OBITH MOCTPOCHBI HA KOMIUIEKCHOM HCIOJb30BAaHHU aHANOTOBBIX M IM(POBBIX MPHOOPOB, a TaKKe
KOMIBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BHJIC IIU(DPOBBIX JIAOOPATOPHIA.

OCHOBHBIMU LESIMU U3y4YeHHsI (PU3UKU B 00IIEM 0Opa30BAHUU SIBIISIOTCS:

¢dopMHupOoBaHHE WHTEpeca M CTPEeMJCHHS OOYyYalomMXcs K HAaydYHOMY H3YYCHHIO IIPHPOIBI, Pa3BUTHE HX
MHTEJJIEKTYaJIbHBIX U TBOPUECKHUX CIIOCOOHOCTEH;

pa3BUTHE INPEICTABICHUH O HAay4yHOM METOJie NO3HaHWS M (OPMHUPOBAHHME HCCIEOBATEIBCKOTO OTHOIICHHS K
OKPY’KarOILIUM SIBJICHUSIM;

(bopMHpOBaHNE HAYYHOTO MHPOBO33PEHHS KaK Pe3yslbTaTa M3y4eHHs. OCHOB CTPOCHUS MAaTEepUH M (yHIaMEHTaIbHBIX
3aKOHOB (DU3UKW;

(bopMHupoBaHNe YMEHHI OOBACHATD SBJICHUS C UCIIOIb30BaHHEM (DH3HYECKUX 3HAHUH M HAyYHBIX JOKa3aTENbCTB;
(bopMHUpOBaHKE MPEACTABICHUI O POIN (PU3UKH JUTS Pa3BUTHS IPYTHX €CTECTBEHHBIX HAyK, TEXHHKH U TEXHOJIOTHHL.

JlocTikeHHe 3THX Lieneil obecreunBaeTcs pelieHHeM CIeAYIOINX 3a1ad B Ipoliecce U3ydeHus Kypca (GH3UKU Ha ypOBHE

cpemHero obmero 06pa3oBaHusL:

NpHOOPETEHHE CUCTEMBI 3HAHUH 00 OOIMX (DU3HYECKHX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHIX, BKIIOYAs MEXaHUKY,
MOJIEKYJISIPHYIO (DH3HKY, DJIEKTPOJMHAMUKY, KBAHTOBYIO (DU3UKY U AJIEMEHTHI aCTPO(DU3UKHY;

(dbopMHpOBaHUE YMEHUIl IPUMEHSITh TEOPETUUECKHE 3HAHUS JUIsl OOBSICHEHNST (PU3UUESCKUX SIBICHUH B MPHUPOAE U JUIS
NPUHATHS MPAKTHYECKHUX PEIICHUH B TOBCEIHEBHON KH3HMY;

OCBOCHHE CIIOCOOOB PEIICHHS Pa3IMYHBIX 3a]a4 C SIBHO 3aJaHHOW (HU3MUECKON MOJENbI0, 331a4, MOAPa3yMEBaIOIIHX
CaMOCTOSITENIBHOE CO3JaHNue (PU3NUECKOM MOJIeNH, aAeKBAaTHOM yCIOBUAM 3aJa4H;

NOHMMaHHe GU3MIECKHX OCHOB M NPHHIMIIOB ACHCTBHS TEXHUYECKUX YCTPOICTB M TEXHOJIOTHISCKUX MPOLECCOB, HX
BJIMSIHUS Ha OKPY’KAOLIYIO CPeny;

OBJIAJICHHE METOJIaMH CaMOCTOSTENBHOTO IUIAHUPOBAHUS U INPOBENCHUS (DU3UUECKHX DKCIIEPUMEHTOB, aHalW3a U
HHTEpIpeTalul HHGOpMALIUK, ONPEeICICHHs JOCTOBEPHOCTH MOIYUYSHHOTO pe3ysbTaTa;

CO3JIaHKE YCIIOBHH JUIsl Pa3BUTHs yMEHUI IPOCKTHO-HCCIICI0BATEIBCKON, TBOPUSCKOM 1SS TEILHOCTH.

Ha nzyuenne ¢usnku (0a30BbIi ypOBEHb) Ha YPOBHE CpeHEro oduiero oopasoBanus orBoaurcsi 136 yacos: B 10 kiacce —

68 yacoB (2 yaca B Hezen0), B 11 kimacce — 68 yacoB (2 yaca B HEJIEINIO).
[peanaraemslii B mporpamme 1o (HU3MKe MepedeHb JTa00PATOPHBIX M MPAKTUYECKUX PAOOT SBISETCS PEKOMEHJOBAHHBIM,
YUUTENb JIENaeT BHIOOP NPOBEACHHUS Ta00PATOPHBIX PA0OT U OMBITOB C YYETOM MHAUBUIYaTIbHBIX OCOOCHHOCTEN 00YUYaAIOIIUXCSI.



COJEP KAHUE OBYUYEHUS
10 KJIIACC

Pazgen 1. ®u3znka u MeTOAbI HAYYHOI'0 NO3HAHHUS

Odusnka — Hayka o npupoje. HayuHble MeTOABl MO3HAHUS OKpy’Karolero mupa. Pomp skcnepumeHTta u
TEOPHH B MpoOLEcce MO3HAHMUS MPUPOIBI. DKCIEPUMEHT B (PH3HKE.

MonenupoBanne (GU3NUECKHUX SIBJICHUI U mpoueccoB. Hayunsle rumnore3sl. Gusnyeckre 3aKOHBI U TEOPHU.
I'panuIpl MPUMEHUMOCTH (PU3NIECKUX 3aKOHOB. [IpHHINI COOTBETCTBUSL.

Pomp m mecto ¢u3ukd B (QOPMHPOBAHMHM COBPEMEHHONW HAydHOW KAapTHHBI MHpAa, B IIPAKTHYECKON
EeATEIbHOCTH JTIOJEH.

JHemoncmpayuu

Amnanorossle 1 IU(POBBIE U3MEPUTEIBHBIE IPUOOPHI, KOMIIBIOTEPHBIE AATIHUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxa

Mexanunueckoe nBukeHue. OTHOCUTENBLHOCTh MEXaHUUYECKOTO ABMKeHUs. Cuctema otcuéra. Tpaekropus.

ITepemermienue, cKOpocTh (CpeqHssI CKOPOCTh, MTHOBEHHAs! CKOPOCTh) M YCKOPEHHE MAaTEPHUANEHOW TOUYKH,
UX MPOEKIIMH Ha OCH CHUCTEeMBI koopauHaT. ClojkeHue MepeMelleHI U CI0KeHHe CKOpOCTeit.

PaBHOMEpHOE W pPaBHOYCKOPEHHOE MPSMOJMHEHHOE JBIKEHHE. [ paduku 3aBUCHMOCTH KOOPIHMHAT,
CKOPOCTH, YCKOPEHUS, MyTU U MepeMEIICHNS MaTEpUaIbHOW TOUKA OT BPEMEHHU.

CBobonHOE masieHne. Y CKOpeHHe CBOOOIHOTO MaICHUS.

KpuBonuneiinoe apmxkenue. [[BmkeHne MaTepUaNbHON TOUKH IO OKPYKHOCTH C MOCTOSIHHOW TIO MOJYITIO
CKOpPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEIHAas ckopocth. [lepmom m gactota obOpameHus. LleHTpocTpeMuTenbHOE
YCKOpPEHHE.

TexHHuecKue yCTpOMCTBa M MPAaKTUYECKOE IPUMEHEHHE: CIIMIOMETp, IBIDKEHHE CHApSIOB, LIEMHBIC U
peMEHHBIE IIepeaayn.

Lemoncmpayuu

Monens cUCTeMBI OTCUETa, MIUTIOCTPALUSA KHHEMAaTHUECKUX XapaKTePUCTUK ABIKCHUS.

[TpeoOpa3oBaHue IBUKEHHH C UCIIOIb30BAaHUEM MPOCTHIX MEXaHNU3MOB.

ITaneHue Ten B BO3AyX€E U B Pa3pe’KEHHOM MIPOCTPAHCTBE.

HabmoneHne nBMKeHUs Tela, OPOIICHHOTO MO YIJIOM K TOPH30HTY H TOPU30HTAIBHO.

M3mepenue yckopeHHs CBOOOJHOTO MaJCHHUS.

Hamnpasnenue ckopocTH NpuU IBUKEHUU IO OKPYKHOCTH.

Yyenuueckuu sxcnepumenm, iabopamophvie pabomol

N3yueHne HepaBHOMEPHOTO JBIDKEHUS C IIETIBI0 ONPEeICHISI MTHOBEHHOI CKOPOCTH.

HccnenoBanue COOTHOIIEHHSI MEXIy IyTSIMH, NPOWICHHBIMHU TEJIOM 3a IIOCJTeIOBATENbHBIE pPaBHBIC
MIPOMEXYTKH BPEMEHU NPU PABHOYCKOPEHHOM JBMKEHHUM C HAYaJIbHOW CKOPOCTHIO, PABHOM HYJIIO.

W3ydenue nBUKEHYS IIApUKa B BI3KOH KUIKOCTH.

W3y4enue aBrkeHus Tesia, OPOLIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuxa

IIpunuun otHocutenbHocTH ["anunes. IlepBelil 3akoH HetoToHa. IHEpLManbHbIE CUCTEMBI OTCUETA.

Macca tena. Cuna. [lpuHinun cynepro3unuu cui. Bropoi 3akoH HbploToHa 1j1s MaTepHalbHON TOYKH.
Tperuii 3akoH HproTOHA [U1s1 MATEPUAIIBHBIX TOUYEK.

3akoH BceMUupHOro TsaroreHusi. Cuia tsxectu. [lepBast kocMuyeckas CKOPOCTb.

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

Tpenue. Bumpl Tpenus (moxosi, ckombxeHws, kadeHus). Cmma TpeHus. Cyxoe Tpenme. Cuia TpeHHS
CKOJIBKCHUS U cuiia TpeHust mokos. KoaddummenT Tpenus. Cuia COMPOTHBICHHS MPH IBHKCHUU Tella B KHUIKOCTH
WM rase.

IToctymarensHOE U BpamaTeaTbHOE ABIKEHHE a0COFOTHO TBEPIOTO Tea.

MoMEHT cusibl OTHOCUTENBHO OCH BpatleHus. [1ineuo cuiel. Y ciioBust paBHOBecHs: TBEPIOTO Tena.

TexHuyeckue YCTPOHWCTBA M MPAKTUYECKOE MPUMEHEHHE: TMOAIIUIHUKY, JBHKEHHUE HCKYCCTBEHHBIX
CITyTHUKOB.

Jlemoncmpayuu

SIBneHue UHEPIUH.



CpaBHEHHE Macc B3aUMO/IEHCTBYIOMNX TEI.

Bropoii 3axon HeroToHa.

H3mepenue cui

CrnoxeHue cui.

3aBHCHUMOCTH CHJIBI YIPYTOCTH OT e OopMaIuu.

Hesecomocts. Bec Tena npu yckOpeHHOM NMOABEME U MAJIEHUU.

CpaBHEHUE CUJ TPEHUS MOKOSI, KAUEHUS U CKOJIbXKEHUS.

Ycnoust paBHOBecHs TBEPAOro Tena. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopuuie pabomoi

Wzyuenne nBikeHns Opycka 110 HAKIIOHHOW TJIOCKOCTH.

HccnenoBaHue 3aBHCHMMOCTH CHJI YIIPYTOCTH, BO3HHMKAIOUIMX B IIPY)KHHE M PE3MHOBOM 0O0pasle, OT HX
nedopManum.

HccnenoBanue ycinoBuit paBHOBECHS TBEPAOTO TeNa, UMEIOLIETO OCh BPAILICHHUS.

Tema 3. 3aKonvl cOXpaneHUus ¢ MexXaHuKe

Hmnynsc MaTepHanbHONW TOYKM (TeNla), CHCTEMBl MAaTE€PHABHBIX TOYEK. VIMIynbCc CHIBI M HW3MEHEHHE
UMITyJIbca TelIa. 3aKOH COXPaHEHHS UMITyJIbca. PeakTHBHOE JIBIKCHHE.

PaboTa crinbl. MOITHOCTB CHIIBL.

Kunerndeckast s3HEprus MaTepuaabHOH TOUKkH. Teopema 00 N3MEHEHNH KHHETHYECKOH SHEPTHH.

[Norenumanbuas sHeprus. [loTeHIManbHast SHEPTHA yIpyro AeOpMUPOBAHHON NpyxuHBI. [loTeHIManbHAS
SHEPTHs Teja BOJIM3H HOBEPXHOCTH 3EMIIH.

HOTGHHI/IaHLHLIe U HCIIOTCHIUAJIBHBIC CHIIBI. CBs13b pa60T1)1 HCIIOTCHIUAJIBHBIX CHJI C HW3MCHCHHCM
MEXaHUYECKOW DHEPTUU CUCTEMBI TeNl. 3aKOH COXPaHEHHS MEXaHUYECKOW DHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuyeckue yCTpPOHCTBA U INPAKTUYECKOE IPUMEHEHHE: BOAOMET, KONEP, IPYKUHHBIA IUCTOJET,
JIBIDKEHUE PAKET.

Lemoncmpayuu

3aK0H COXpaHEHHUs UMITYJIbCa.

PeaxTuBHOE NBUKEHUE.

[epexon moTeHINATBLHON YHEPTUH B KHHETHIECKYIO U 00OpaTHO.

Yuenuuecxuii sxcnepumenm, nabopamopnuvie pabomul

W3yueHue abCOIOTHO HEYIIPYTOro yapa ¢ MOMOIIBIO IBYX OJAMHAKOBBIX HUTSHBIX MasSTHUKOB.

HccnenoBanue cBsi3u pabOTHI CHIIBI ¢ M3MEHEHNEM MEXaHW4YEeCKOW 3HEpIuH Tesa Ha NPUMEpE PacTsKCHUs
PE3UHOBOIO KIyTa.

Pazgen 3. MoJiekyasipHasi pu3uKa U TEePMOAUHAMHUKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJSIPHO-KMHETHYECKOW TEOpUH W HX OIBITHOE oOocHOBaHMe. bpoyHoBckoe
nBikenue. Jnbdysus. Xapakrep IBIKEHUS M B3aUMOJCIHCTBHUS YacTHIl BellecTBa. MOJENN CTPOCHUs Ia3oB,
JKUJKOCTEH M TBEPABIX Tl M 0OBSICHEHNE CBOWCTB BEIIECTBA HA OCHOBE 3THX MoJiesiel. Macca 1 pa3Mepbl MOJIEKYJI.
KonuuectBo Bemecta. [locrosinHas ABoraapo.

TennoBoe paBHOBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenbcus.

Monens uaeansHoro raza. OCHOBHOE ypaBHEHHE MOJEKYIIPHO-KHHETHYECKOI TEOpUH HICalbHOTO Tasa.
AOGcomoTHas TeMIiepaTypa Kak Mepa cpeJHel KMHeTHYeCKOW 3HEprHH TEIUIOBOTO ABMKEHHs dacTHIl rasza. lllkama
temreparyp KenbBuna. ['a3oBble 3akoHbl. YpaBHeHne MenpaeneeBa—Knaneiipona. 3akon Jansrona. M3onpouecch B
HieaJbHOM ra3e C IMOCTOSHHBIM KOJIMYEeCTBOM BellecTBa. I'padudeckoe mpencTaBiieHHEe H30IPOLECCOB: H30TEpMa,
n30xopa, nzobapa.

TexHn4ecKue yCTpOHCTBa M MPAKTHIECKOE IPUMEHEHHE: TEpMOMETp, OapoMeTp.

Jlemoncmpayuu

OnbITH, JOKa3bIBAIOIIME JHCKPETHOE CTPOCHHME BemecTBa, (oTorpaduu MONEKYJ OpTraHWYECKHX
COEMHEHUI.

OnbITe! TI0 MG Gy3UH KUIKOCTEH U Ta30B.

Mopens OpOYHOBCKOTO JIBHKEHUSI.

Mopens onbita LltepHa.

OnbIThI, TOKa3bIBAIOUINE CYIIECTBOBAHNE MEXKMOIEKYISIPHOIO B3aUMOJIEHCTBUSL.

Monens, HIUTIOCTPUPYIOIIAs IPUPOAY IABJICHHUS ra3a Ha CTEHKH COCy/a.



OnBITH, HIUTIOCTPUPYIOMIAE YPAaBHEHUE COCTOSIHHS UICATBHOTO Ta3a, N30IPOLIECCHI.

Yyenuueckuii sxcnepumenm, nabopamophvie pabomoi

Omnpenenenye Macchl BO3yXa B KIIaCCHOM KOMHATE€ Ha OCHOBE M3MEpeHHMH 00bEMa KOMHATHI, TaBJICHUS U
TeMIlepaTyphl BO3yXa B HEil.

HccrnenoBanne 3aBUCUMOCTH MEXKITy ITapaMeTpaMu COCTOSIHUS pa3pesKeHHOTO rasa.

Tema 2. Ocnosvl mepmoourHamuku

TepmonnHamuueckass cucteMa. BHYTpEeHHSs JHEprus TEPMOJAMHAMHYECKOH CHUCTEMBI M CIIOCOOBI €&
n3MeHeHns. KonmdgecTBo TemoTel W paboTa. BHYTpeHHssT »Heprus OJHOATOMHOTO WACANBHOTO ras3a. Buasl
TEIUTOTIepeIaur: TETIONPOBOTHOCT, KOHBEKIIHSA, M3Ty4eHHE. YIeNbHas TEIDIOEMKOCTh BemecTBa. KommuecTBo
TEIJIOTHI ITPU TEIUIoNepeiaye.

[lonsiTue 00 agmabatHoM mporecce. IlepBblii 3aKOH TEepMOIMHAMMKU. [IpHMeHEHHWe IepBOro 3aKoHa
TEPMOJMHAMHUKH K H3omporieccam. I'padrudeckas naTepmperanus paboTs raza.

Bropoii 3akoH TepmoanHaMuki. HeoOpaTuMoCTh MpOLEccoB B MPUPO/IE.

TernoBble MamuHbL. [IpHHIMIBI NEHCTBHS TEIUIOBBIX MamiMH. [IpeoOpa3oBaHMS DHEPIHMU B TEIJIOBBIX
MammHax. Kos¢¢umnuent nonesnoro neiicteusa terutoBoit Mammebl. {ukn KapHo u ero xo3ddumuenT momneznoro
JeHCTBUSA. DKOJOTHYECKUE TTPOOIEMBI TEIUIO3HEPTETHKH.

TexHn4eckue ycTpoicTBa M NPAaKTUYECKOE NPUMEHEHHWE: JBUTaTelb BHYTPEHHETO CropaHMsi, OBITOBOM
XOJOAWIHHUK, KOHIUITHOHEP.

Jemoncmpayuu

V3meHeHne BHYTpPEHHEH OHEpPruM Tejla IMPHU COBEPIICHHH pPadOTHI: BBUIET NPOOKM W3 OYTBUIKH MOJ
JISWCTBHEM C)KaTOTo BO3/yXa, HarpeBaHue 3upa B JIaATYHHOH TpyOKe MyTEM TpeHUs (BUICOJCMOHCTPALHS).

W3MmeHeHre BHYTpEeHHEH SHEPTHH (TeMIepaTyphl) Tella IPH TeIUonepeaaye.

OnbIT 10 aquabaTHOMY PACIIMPEHUIO BO3/1yXa (OMBIT C BO3YIIHBIM OTHUBOM).

Monenu napoBoil TypOUHBI, IBUTATENI] BHYTPEHHETO CTOPAHUs, PEaKTUBHOTO JIBUTATENs.

Yyenuueckui sxcnepumenm, nabopamophvie padomol

W3mepeHne yaenbHOH TeIIOEMKOCTH.

Tema 3. Azpecamnvie cocmoanusa eeujecmea. Dazoevie nepexoovl

[TapooOpa3oBanue u KoOHAcHCanus. lMcmapeHue W KumeHue. AOCONIOTHAS M OTHOCHUTENbHAS BIAXKHOCTH
BOo3Ayxa. HacwlmmeHHBIH map. YenbHas TEIUIOTa IapooOpa3oBaHUSA. 3aBHCUMOCTh TEMIIEPATYphl KUICHHS OT
JIaBJICHUS.

Teépmoe Teno. Kpucrammudeckue u amMopQHbie Tesa. AHH30TPOIUS CBOMCTB KpHCTawioB. JKumakue
kpuctawisl. CoBpeMEHHBIE MaTepuaibl. [lmaBleHWe W KpUCTAJUIM3alUs. YAeNbHAas TeIUioTa IUIABIICHUS.
CyOnmmarus.

YpaBHeHHE TEIIOBOTO OanaHca.

TexHuUUecKkne yCTPOWCTBA M TPAKTUIECKOEC MPHUMEHCHHE: THUTPOMETP U IICHXPOMETp, KalIOpUMETD,
TEXHOJIOTHH MOJYICHHSI COBPEMEHHBIX MAaTepHAIIOB, B TOM YHCIIC HAHOMATEPHAJIOB, © HAHOTEXHOJIOTHH.

JHemoncmpayuu

CBolicTBa HACHIIIICHHBIX MTAPOB.

Kurienne npu NOHMKEHHOM JIaBICHUU.

CriocoObl U3MepeHus BIaXKHOCTH.

Habnronenue HarpeBaHus U MJIABJICHHUS KPUCTAJUTMYECKOTO BEIIECTRA.

JleMOHCTpanus KpUCTaIIOB.

Yuenuueckuui sxcnepumenm, nabopamopHule pabomoi

M3MepeHne 0THOCUTENIBHON BIaKHOCTH BO3IyXa.

Pazgen 4. dnekrpoamHaMuka

Tema 1. dnexkmpocmamuka

OnexTpu3anys Ten. DIeKTpUIecKuil 3apsaa. J[Ba Buaa anekTpuyeckux 3apsAaoB. [IpoBOTHUKY, AUINEKTPUKH
1 TIOJIYTIPOBOAHUKH. 3aKOH COXPAaHEHHS HJICKTPUIECKOTO 3apsa.

BsaumopelictBue 3apsiioB. 3akoH Kynona. TodeuHslil snekTpuueckuil 3apsa. OIEKTpUYECKOE IOJIE.
Hanpsoxk€HHOCTh 351ekTpuydeckoro nosid. [IpyHIMn cyneprno3unuu 3IeKTpU4ecKuX nosied. JIMNHUKM HanpspkEHHOCTH
AIIEKTPUYECKOTO TTOJIS.

Pabota cuin anexrpocrariyeckoro nouist. [lorennman. PasHocts noreHnnanos. [IpoBOAHNKY M TUBIEKTPUKA
B DJIEKTPOCTATHUECKOM MoJe. J{uanekTpudeckas IpOHULAEMOCTb.



OnextpoéMkocTh. KoHaeHcaTtop. DNEKTPOEMKOCTh IUIOCKOTO KOHACHCATOpa. ODHEPrusl 3apsyKeHHOTO
KOHJIEHCATOpa.

TexHu4yeckue yCTpOWCTBA U MPAKTUYECKOE MPUMEHEHHE: 3IIEKTPOCKOIL, dJIEKTPOMETP, SIEKTPOCTaTUYECKAs
3aIUTa, 3a3¢MIICHHE JICKTPOIPUOOPOB, KOHACHCATOP, KOMMMPOBAIBHBIN amapar, CTPYHHBIN MPUHTED.

Lemoncmpayuu

YeTpoHCTBO U IPUHLIMIT JEUCTBUSI 3JIEKTPOMETPA.

BzaumonelicTBrue HAPNEKTPU3OBAHHBIX TEJ.

DNEeKTpUIEcKoe ToJIe 3apsHKEHHBIX TEL.

IIpOBOAHUKH B 3IEKTPOCTATUICCKOM IIOJIE.

DnekTpocTaTHuecKas 3alluTa.

JudIeKTpUKHY B 3JIEKTPOCTATUYECKOM IIOJIE.

3aBHCHUMOCTH ANEKTPOEMKOCTH IIOCKOTO KOHIIEHCATOpa OT IUIOIIAAN TUIACTHUH, PACCTOSHUS MEXKIy HUMH 1
JIUDJIEKTPUIECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHAESHCATOopa.

Yuenuueckui sxcnepumenm, rabopamopHvie pabomoi

N3mepenne 3IeKTpOEMKOCTH KOHIEHCATOPa.

Tema 2. Ilocmosannwtit Inekmpuyeckuii mox. Toku 6 paziuunplx cpeoax

ONEeKTpUIECKUil TOK. YCJIOBUS CYIIECTBOBAHUS OJICKTPUYECKOTO ToKa. Mcrounwkm Toka. Chia ToKa.
ITocTosiHHBIH TOK.

Hanpsoxenue. 3akon OMa ajs y4acTKa Lemu.

DJeKTpUUecKoe COIPOTHUBICHHE. Y IeIbHOE CONPOTURIEHUE BemlecTBa. [locnenoBarensbHoe, mapauieabHoe,
CMEIIaHHOE COCTUHECHUE TIPOBOTHUKOB.

Pa6ora sanektpudeckoro Toka. 3akoH Jxoyns—JIeHa. MomHOCTD 3J€KTPUYECKOTO TOKA.

DNEeKTpOJABUKYIIAsl CcuUjla U BHYTPEHHEE COMPOTHBIIEHWE HMCTOYHMKA TokKa. 3akoH OMa nais TMOJHON
(3amMKHYTOM) 371eKTpHUecKoii Ienn. KopoTkoe 3aMbIkaHue.

DJNeKTpOHHAs MPOBOANMOCTE TBEPIBIX METAIUIOB. 3aBICUMOCTh COMIPOTHBIICHHUS METAJUIOB OT TEMIICPATYPHI.
CBepxXnpoBOAUMOCTb.

OnexTpuueckuil Tok B Bakyyme. CBOWCTBA 3JIEKTPOHHBIX ITyYKOB.

omynpoBonauku. COOCTBEHHAs M MPUMECHAs IPOBOAUMOCTE MOIYIPOBOTHUKOB. CBOMCTBA p—N-TIepexoa.
[TonynpoBoAHUKOBEIE MPUOOPHL.

OnexTpuuecKuil TOK B pacTBOpax M pacIulaBaX »AJIEKTPOJIUTOB. OIEKTPOIUTHUECKAs JUCCOLUAIIMSA.
DNEKTPOIIH3.

DneKkTpuueckuil Tok B razax. CaMoCTOSTENbHBIN U HECAaMOCTOATENbHBIHN pa3psa. Monnus. [lnasma.

TexHU4YecKre yCTpOWCTBa U MPAKTHUECKOE MPUMEHEHHUE: aMIIepMETP, BOJIBTMETP, PEOCTAT, UCTOYHHUKH TOKA,
JJIEKTPOHArPEBATENbHBIE TPUOOPHI, AIEKTPOOCBETUTEIBHBIE MPUOOPHI, TEPMOMETP COMPOTHBICHUS, BaKyyMHBIH
JTIOJI, TSPMHUCTOPHI U (POTOPE3UCTOPHI, TOTYIPOBOJHHKOBEINA JHO, TaTbBaHUKA.

JHemoncmpayuu

N3mepenue cuitbl TOKA U HATIPSIKSHHUS.

3aBHCUMOCTH COTPOTHUBICHUS IIITHHIPHICCKIX IIPOBOIHUKOB OT JUTHHBI, TUTOMIAIN TIONIEPEYHOTO CEYCHHS U
MaTepHaia.

CMeriaHHO€ COeIMHEHHE POBOTHUKOB.

[Ipsmoe m3MepeHne ANEeKTPOABIDKYIEH cHitbl. KOpOTKOe 3aMBIKaHHE TaTbBaHUIECKOTO AIIEMEHTA W OICHKA
BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCUMOCTD CONIPOTUBIIEHUSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOANMOCTE IEKTPOIHUTOB.

HckpoBoil paspsa 1 MpOBOAUMOCTE BO3AyXa.

OIHOCTOPOHHSISI MPOBOJIUMOCTD JIHOIA.

Yuenuuecxuii sxcnepumenm, aabopamophuvle pabomoi

M3yyeHune cMemaHHOTO COEIMHEHUS PE3UCTOPOB.

M3mepenne 3NeKTpOIBIKYIIEH CHITbI HICTOYHHWKA TOKA M €T0 BHYTPEHHETO COTMPOTHUBIICHUS.

Hab6mronenune aiektponunsa.

MesknpeaMeTHBIE CBSI3H

Wsydenne kypca ¢usumku 0a3oBoro ypoBHS B 10 Kimacce OCYIIECTBISICTCS C YYETOM COAEPIKATEIBLHBIX
MEXMPEIMETHBIX CBsI3€l ¢ KypcaMu MaTeMaTHKH, OMOJIOTHH, XUMHH, Teorpadri U TEXHOJIOTHH.



Medicnpeomemnpie nousimus, CBSI3aHHBIE C M3YYEHHEM METOAOB HAYYHOTO TO3HAHUS: SBICHHE, HAYIHBINA
(axT, rumoresa, Gu3NUECKas BEJIUYMHA, 3aKOH, TEOpPUs, HAOIIOAEHHE, 3KCIIEPUMEHT, MOJECIUPOBAHHE, MOCIb,
U3MEpEHUe.

Mamemamuxa: penieHre CUCTEMbl YpaBHEHUI, JIHHelHas QyHKuus, napadoina, runepbona, ux rpaduxku 1
CBOMCTBa, TPUTOHOMETpHUECKHE (YHKIMN: CHHYC, KOCHHYC, TAHI'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPHUYECKOE
TOXJIECTBO, BEKTOPHI M MX MPOEKIMN HA OCH KOOPHMHAT, CII0)KEHHE BEKTOPOB.

buonocus: MexaHndeckoe IBW)KEHHE B JKMBOW mpupone, auddysus, ocMoC, TEemI000MEH >KHBBIX
OpPTaHU3MOB (BHIBI TEILIONIEPEIauH, TETTIOBOE PAaBHOBECHUE), SIEKTPUUECKHE SIBICHUS B XKHBOH MPUPOJE.

Xumus: TUCKPETHOE CTPOEHHE BEILIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA, MOJIpHAs Macca,
TEIUIOBBIC CBOMCTBA TBEPIBIX TEJ, XKHUIKOCTEH M ra3oB, 3JIEKTPUUECKHE CBONCTBA METAJIOB, JIEKTPOIUTHYECKAs
JUccolMaIus, raJbBaHuKa.

T'eozpagpus: BNaXXHOCTh BO3IyXa, BETPHI, 0apOMETp, TEPMOMETD.

Texnonoeus: npeoOpa3oBaHUE JABWKEHHH C HCIOJIb30BAaHMEM MEXAaHU3MOB, Y4YET TpPEHHS B TEXHHKE,
MOJIINITHUKY, UCIOJIb30BaHUE 3aKOHA COXPAaHEHMs MMITyJIbCa B TEXHUKE (pakeTa, BOJOMET U APYTHE), ABUraTeib
BHYTPEHHETO CTOpaHWs, MapoBas TypOWHA, OBITOBOM XOJOIWIBHUK, KOHIWIMOHEP, TEXHOJOTHWH IOTYy4CHHS
COBPEMCHHBIX MaTE€PHAJIOB, B TOM 4YHCJIE HAHOMAaTEPHAJIOB, M HAHOTEXHOJIOTHH, 3JIEKTPOCTaTHYECKas 3aIlNTa,
3a3eMJICHHE  DJICKTPONPHOOPOB,  KCEPOKC,  CTPYHHBI  INPHUHTEp,  DJIEKTPOHArpeBaTesIbHBIE  MPHUOOPHI,
3JIEKTPOOCBETHTENBHBIE IPUOOPHI, TATbBAHHUKA.

11 KJIACC

Paznea 4. DiaexkTpoanHaMuka

Tema 3. Maznummnoe none. IneKmpomMazHUmMHAsL UHOYKUUS

IlocTosiHHBIE MarHuThl. B3anMopelicTBHE MOCTOSHHBIX MarHUTOB. MarnutHoe mnoiie. BekTop MarHutHoMH
uHAyKIud. [IpUHOMN CYNMepHo3WlMd MAarHUTHBIX Tojeid. JluHuu wmarHutHOM wHAyknuu. KapTuHa IUHMIA
MarHUTHON MHITYKITUU TOJIS IOCTOSTHHBIX MAarHUTOB.

MarnutHoe noje NpoBOJHUKA ¢ TOKOM. KapTuHa NMHMHA MHAYKIMH MarHUTHOTO MOJIS JUIMHHOTO HPSMOIO
MPOBOJHUKA M 3aMKHYTOTO KOJBIIEBOTO MPOBOJHMKA, KaTymku ¢ TokoM. OmbIT Opcrena. Bzaumopeiictue
MIPOBOJHHUKOB C TOKOM.

Cuna Ammnepa, €€ MOAYJb U HAalIpaBJICHUE.

Cuna JlopeHua, e€ Monysib U HampasiceHHUE. J[BU)KEHUE 3apsHKEHHOW YacTHIBI B OJHOPOJAHOM MarHUTHOM
nonie. Pabota cunsl Jlopenma.

SIByieHNe IEKTPOMArHUTHOW MHAYKIUHU. IIOTOK BEeKTOpa MAarHUTHOW MHAYKLIWH. DJIEKTPOIBIDKYIIAs CHJIa
MHAYKUMH. 3aKOH 3JIEKTPOMAarHuTHOW nHAYKIMKu Dapajes.

BuxpeBoe anekTpudeckoe Tone. ODNEKTPOABMKYIIAsS CuUja WHAYKIMH B TPOBOJHUKE, JABIDKYIIEMCS
MOCTYyNaTeNbHO B OJJHOPOJHOM MarHUTHOM TIOJIE.

IIpaBuino Jlenua.

MNHaykTUBHOCTD. SIBIEHUE CAMOMHAYKUMU. DAEKTPOABMKYLIAs CUJIa CAMOMHAYKLIHH.

DHeprus MarHUTHOTO TIOJIST KaTYIITKU C TOKOM.

DNEeKTPOMarHUTHOE MOJeE.

TexHuyeckue yCTpoOWCTBa M MPAKTUYECKOE MPUMEHEHHE: IOCTOSHHBIE MAarHuThl, 3JIEKTPOMAarHUTHI,
AJIEKTPOJIBUTATEINb, YCKOPUTEINN dJIEMEHTAPHBIX YaCTHIl, UHAYKIIMOHHAS [1€Yb.

JHemoncmpayuu

OneIT Dpcreaa.

OTKJIOHEHHE DJIEKTPOHHOTO MTyYKa MAarHUTHBIM TTOJIEM.

JIvHUY HHIYKITU MarHUTHOTO TTOJIS.

BzanMmoaelicTBre ABYX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JHetictBue cuiibl JIopeH11a Ha HOHBI AJIEKTPOJIUTA.

SIBneHue 37IeKTPOMAarHUTHON UHYKIUH.

IIpaBuio Jlenua.

3aBUCUMOCTD 3JIEKTPOJIBIKYIIEH CHIIBI HHAYKITUH OT CKOPOCTH U3MEHEHHUS MATHUTHOTO TIOTOKA.

SIBieHMe CaMOMHTYKITHH.

Yyenuueckuu sxcnepumenm, rabopamopHvie pabomol

M3yyeHne MarHUTHOTO TIOJIST KATYIIKHA C TOKOM.



WccnenoBanne neficTBUS MOCTOSHHOIO MarHuTa Ha paMKy C TOKOM.
HccnenoBanue sBneHus BHCKTpOMaFHHTHOﬁ WHAYKIIUH.

Pazgen S. KoneGanust u BOJIHbBI

Tema 1. Mexanuueckue u 31eKmpoMazZHUMHbLE KOIEOAHUA

Konebarenpras cucrema. CBoOOAHBIE MeXaHMUYECKHe KoneOaHms. [ apMonmdeckme konebanus. Ilepmon,
4acToTa, amIuiuTyaa u (asza koneGanmil. I[IpyXMHHBIH MasTHUK. MaTeMaTHYeCKUM MasTHUK. YpaBHEHHE
rapMOHHYECKUX Kojebanuil. [IpeBpalienne sHEpriuy Py rapMOHUYECKUX KOJIEOaHUSX.

Konebarenpublii koHTyp. CBOOOAHBIE 3JIEKTPOMArHWTHBIC KOJNEOAHWUS B HICAITFHOM KoJeOaTeIbHOM
KOHTYpe. AHaIOTUsI MEXIy MEXaHWIECKUMH U 3JICKTPOMAarHUTHBIMK KoneOaumsmu. Popmyna TomcoHa. 3akoH
COXpaHEHHMs SHEPT'UH B U/ICAIbHOM KOJieOaTeIbHOM KOHTYpE.

[IpencraBnenne o 3arTyxaommx KojecOaHMAX. BbIHyXIeHHbIE MexaHWUeckue KoieOaHus. Pe3oHaHc.
BrIHYKI€HHBIE 3JIEKTPOMAarHUTHBIE KOJIeOaHNs.

ITepemennsrii Tok. CHHYcOMaNbHBIN NepeMeHHBbINH TOK. MOILIHOCTh NEPEMEHHOr0 TOKa. AMIUIUTYIHOE U
JiefcTByOIIee 3HAUCHHUE CHJIBI TOKA U HAIIPSKEHUS.

Tpanrchopmatop. IIponsBoacTso, nepeaada 1 MOTPEOICHUE NIEKTPUIECKOH SHEPTHH. DKOIOTHIECKIE PUCKH
IPH ITPOU3BOACTBE AIICKTPOIHEPTHH. KylIbTypa HCIOIB30BaHMUS 3IEKTPOSHEPTUH B TIOBCEJHEBHOM JKU3HU.

TexHHueckue ycTpoHCTBa U MPaKTHUECKOE MPUMEHEHHUE: JEKTPUUECKUil 3BOHOK, T'eHepaTop MepeMEeHHOTo
TOKa, IMHUH 3JIEKTponepesad.

Lemoncmpayuu

HccnenoBanue napaMeTpoB KoJIeOaTeNbHON CHCTEMBI (TIPYKUHHBIA WIIM MaTeMaTHIeCKUHA MasTHUK).

Habnroenue 3atyxaromux Kojieoanui.

HccrnenoBanne CBOWCTB BBIHYKACHHBIX KOJICOaHUH.

Habnronenue pe3onanca.

CB0OOHBIE 2JIEKTPOMAarHUTHBIE KOJICOaHusL.

OcnwiorpaMmsl  (3aBUCUMOCTH  CHJIBI TOKAa W HAaNpsDKCHHMS OT BPEMEHH) [UIS  JIEKTPOMAarHUTHBIX
KoJIeOaHuH.

Pe3onaHc npu nocnenoBaTeIbHOM COETMHEHNHU PE3UCTOPa, KAaTYIIKH HHIYKTUBHOCTH M KOHAEHCATOPA.

Monenp THUH 3JIEKTpoIepeIadn.

Yuenuuecxuii sxcnepumenm, nabopamophuie pabomoi

HccnenoBanue 3aBUCMMOCTH IIepHO/ia MalbIX KojeObaHuil rpy3a Ha HUTH OT JUIMHBI HUTH U MacChl Ipy3a.

HccnenoBanue nepeMeHHOTO TOKa B IENM M3 IOCIEIOBAaTEIFHO COSAWHEHHBIX KOHAEHCATOpPa, KaTyHIKH U
pesucropa.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUMHbLE BOTHDbI

MexaHnuecKue BOJHBI, YCIOBUS pacnpocTpaHeHud. [leproa. CKopocTs pacpoCTpaHEHUs U AJIHHA BOJHEI.
[Nonepeunsle n npopoabHBIE BOIHEL MHTEpdepeHus u qudpakuus MeXaHHIeCKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. Bricora ToHa. TemMOp 3ByKa.

ONEeKTPOMArHUTHBIE BOJIHBL. YCIOBHS H3JIy4EHHUS OJJIEKTPOMArHUTHBIX BOJNH. B3auMHas opHeHTaIus
BekTopoB E, B, V B snexkrpoMarHuTHoi BojHe. CBOWCTBA AJIEKTPOMATHUTHBIX BOJIH: OTPa)KEHHUE, MPETOMIICHUE,
nosspu3anyst, 1udpaxys, nHTepdeperus. CKopocTh 3J1€KTPOMArHUTHBIX BOJIH.

[IIkana 3eKTpOMarHUTHHIX BOJH. I[[prMeHeHne 3JeKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

ITpuHIMIBI pagUOCBA3U U TeNeBUACHU. Pagronokanus.

DJIeKTPOMArHUTHOE 3arpsI3HeHNE OKPY’KaroIeH Cpeibl.

TexHn4eckue yCTPOHCTBA M NPAKTUYECKOE NPHMEHEHHE: MY3BIKIbHBIE MHCTPYMEHTHI, yJIbTPa3ByKOBas
JIMarHOCTHKA B TEXHUKE ¥ MEAMIIMHE, pajap, paluonpHEMHUK, TeIeBU30D, aHTeHHa, TenedoH, CBY-neus.

Jlemoncmpayuu

O6pazoBaHue 1 pacrpoCTpaHEHUE MONEPEYHBIX U MPOJIOIBHBIX BOJIH.

Konebmomneecs Teno kak UICTOYHHK 3BYKA.

HabmoneHne oTpakeHns 1 MPEeIOMIICHUS MEXaHMYECKUX BOJIH.

Hab6monenne narepdepeHuny 1 tudpaKui MeXaHMYECKUX BOJIH.

3BYKOBOM pe30HaHC.

Hal6mroneHne cBs3u TPOMKOCTH 3BYKa M BHICOTHI TOHA C aMILTUTYIOW U 9aCTOTON KOJIEOaHHM.

HccnenoBaHne CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPa)KEHHE, NMPEIOMIICHUE, MOJSIPU3aLus, AUPPaKIys,
uHTepepeHIusL.

Tema 3. Onmuxka



T'eomerpuueckas onrtuka. [IpsMonuHeiiHOe pacmpocTpaHEeHHE CBeTa B OAHOpPOAHOM cpenme. Jlyu cBera.
ToueyHblii ICTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OTpaKeHHS CBeTa. [locTpoeHNe H300pakeHuil B TUIOCKOM 3epKalie.

[Ipenomnenue cBera. 3akoHBI NpPEJIOMIICHHS cBeTa. AOCONIOTHBIM TOKa3aTenb mpesomieHus. llomHoe
BHYTpEHHee oTpakeHue. [IpenenpHbIi yrosl HOJHOTO BHYTPEHHETO OTPaKCHUS.

Hucriepcns ceera. ClioxxHBIN cocTaB Oenoro cBeta. LIBer.

CoGwuparoniyie u pacceuBaromye JUH3bL. ToHKas auH3a. POKyCHOE PacCTOSHUE U ONTHUYECKas CHiIa TOHKOM
mue3el.  IlocTpoeHne wu300pakeHHH B COOMPAOMMX M paccenBalOmuX JinH3aX. DopMmyrna TOHKOH JIHMH3HL.
VYBennueHne, 1aBacMoe JIMH30.

IIpenensl MPUMEHUMOCTH F€OMETPHUECKON ONTHKH.

BonnoBas ontuka. MaTepdepennus ceera. KorepeHTHBIC HCTOYHUKH. Y CTIOBUS HAaOIIOJCHUSI MAKCUMYMOB 1
MUHIMYMOB B HHTEp()EPCHIMOHHON KapTHHE OT ABYX CHH(pA3HBIX KOTEPCHTHBIX HCTOYHHUKOB.

Hudpaxkius cera. JudpakimonHas pemérka. Y cloBre HaONIOICHNS TJIABHBIX MAKCUMYMOB IPH MaJCHUN
MOHOXPOMaTHYECKOTO CBeTa Ha AN(PPAKIHOHHYIO PELIETKY.

Ilonsipuzanus ceera.

TexHuueckue yCTpoiicTBa W TPaKTHYECKOE IPHMEHEHHE: OYKH, Jyma, (oToammapar, MpOeKIIHOHHEII
anmnapaT, MEKPOCKOII, TEJIECKOII, BOJIOKOHHAS OITHKA, TU(PPaKIIMOHHAs PEHIETKA, TOJIIPOHI.

Jemoncmpayuu

[IpsamonuHeitHOE pacTIpocTpaHeHHE, OTPaKEHUE U TpeIoMIIeHHe cBeTa. ONTHYeCKIe TPUOOPHI.

ITonHOE BHyTpeHHEe OoTpakeHue. Moienb CBETOBOA.

HccnenoBanue CBOUCTB M300pakeHUH B JTMH3aX.

Monenn MEKPOCKOMA, TEIECKOTIA.

Habmnronenue natepdepeHiuy cBera.

Habnronenue mudpakuuu cera.

Habmonenne nucnepcun cBeTa.

[TomyueHne cuekTpa ¢ MOMOIIBIO TPU3MBIL.

[TonyueHue criekTpa ¢ MOMOIIBIO JU(YPAKIUOHHOM PeHIETKH.

HaGumonenue nonsipuszaiy cBera.

Yyenuueckuii sxcnepumenm, nabopamophvie padomol

W3mepenue nokasaTess NpeloMIICHHS CTEKIIa.

HccnenoBanue CBOWCTB H300pa)keHUH B JTMH3aX.

Habmonenne nucnepcun cBeTa.

Pa3gen 6. OcHOBBI cielUA/ILHON TEOPHH OTHOCHTEIBLHOCTH
I'panunbl IpUMEHUMOCTH KJIacCU4ECKOW MexaHukH. IlocTymnarsl cnenuanbHOW TEOPUU OTHOCHUTEIbHOCTH!
WHBapUaHTHOCTb MOJYJSI CKOPOCTU CBETA B BAKyyMe, IPUHIIMII OTHOCUTENLHOCTH OWHINITEHHA.
OTHOCHUTENBHOCTb OJJHOBPEMEHHOCTH. 3aMeJIEHHE BPEMEHH U COKpAIllEHHE ATUHBL.
OHeprus ¥ UMITYJIbC PEIATUBUCTCKOMN YaCTHIIBL.
CBsI3b MacChl C SHEPTHUEN M UMITYIbCOM PENATUBUCTCKOM YaCTHUIIBI. DHEPTHsl TOKOS.

Pasnen 7. KBanroBasi puzuka

Tema 1. Dnemenmol K6AHMOBOII ONMUKU

®dotonbl. Dopmyna [1nanka cBsi3u sHeprun GoTOHA C €ro 4acTOTON. DHEPrust U UMIYJLC GOTOHA.

Otkpeitre u uccnenoBanne Gorodddexra. OnpiTel A. I'. CromeroBa. 3akoHEl (oTodpdexra. YpaBHEHHE
Duinmreitna 1 porosddexra. «KpacHas rpanumna» GoTosdderra.

Jaenenue ceeta. OnbiThl I1. H. JIeGenena.

XuUMHUYECKOE IEHCTBUE CBETA.

TexHnYecKHe yCTpOWCTBa M MPAaKTHYECKOE NMPpUMEHEHHE: (OTOIEMEHT, (JOTOaTYMK, COJHEUHast Oarapes,
CBETOIHO/.

Jlemoncmpayuu

®oTo3¢h ekt Ha yCTaHOBKE C IMHKOBOU IIIACTHHOM.

HccnenoBanme 3aK0HOB BHEIIHETO GOTOAheKTa.

Caeroauof.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma



Mopens aroma Tomcona. OnbiTel Pesepdopna mo paccesHuro o -4actwil. [lmaHeTapHas MoOelb aTtoma.
TToctynatsl bopa. M3nydenue u nmorsomnieHre GOTOHOB NIPH MEPEX0Je aTOMa C OJTHOTO YPOBHS dHEPTHH Ha APYTOH.
Bunel ciextpos. CnekTp ypoBHeH 3HEpruu aToMa BOJOPOA.

Bonnossle cBoiicTBa yactuil. Bonusl ge bpoiina. KopnyckynspHo-BOTHOBOH Ayanu3M.

CrnoHTaHHOE U BBIHYKJCHHOE H3TydCHHE.

TexHn4eckue yCTpOHCTBa M MPAKTHIECKOE NPHUMEHEHHE: CHEKTPAIbHBINA aHamu3 (CIEKTPOCKOIN), Jasep,
KBAaHTOBBII KOMIBIOTEP.

Lemoncmpayuu

Monens omsita Pesepdopaa.

Onpezenenye ATHHBI BOIHBI Ja3epa.

HaGumonenue nuHe4aThIX CIIEKTPOB U3JITyUCHHUSI.

Jlazep.

Yuenuueckuil sxcnepumenm, nabopamopnuie pabomol

HaGumonenue tnHe4aToro crekrpa.

Tema 3. Amomnoe adpo

OKCHEPUMEHTHI, OKa3bIBAIOIINE CIOXHOCTh CTpOeHMs sapa. OTKpbITHE paanoaKTHBHOCTH. OIIBITHI
Pesepdopaa no ompezneneHuio cocraBa pagxdoakTHBHOTO u3nydeHusi. CBoiicTBa anbda-, 6era-, raMMa-u3IydeHHs..
BimsiHue paguoakTHBHOCTH Ha JKUBBIE OPraHU3MBI.

OTkpeITHE TIPOTOHA U HeWTpoHa. HykimonHas Mmonens sinpa ['eiizenOepra—lBanenko. 3apsin siapa. MaccoBoe
4yucio aapa. M3oronsl.

Anbda-pacnan. IJISKTPOHHBIA W MO3UTPOHHBIN OeTa-pacman. ['amma-usnydeHue. 3aKOH PagTdOaKTHBHOIO
pacnaga.

DHeprusi CBs3U HYKIJIOHOB B sizipe. SnepHblie cuibl. JledexT Macchl sapa.

SnepHble peakuuu. [lenenue u cCUHTE3 s1A€EP.

Anepubrit  peakrop. Tepmosmepnsrii  cuaTe3. [IpoOmeMBI W MEPCIEKTUBBI  SIACPHOH IHEPTETHKH.
OKONOTN4eCKHE acMEeKThI SIIEPHON SJHEPTETHKH.

OneMeHTapHbIe YacTHULBL. OTKpBITHE TO3UTPOHA.

Merto/1p1 HAOJIIOICHUST U PETUCTPALIMH AJIEMEHTAPHBIX YaCTHII.

®dynnaMeHTaNbHBIC B3anMoAeHCcTBHsA. EnnHCTBO (DM3MUecKoil KapTHHEI MHpa.

TexHuueckue ycTpocTBa M MpaKTUYECKOe NMPUMEHEHHE: JO3UMETp, KaMepa BuibcoHa, snepHsblil peakTop,
aToMHas bomoa.

Jlemoncmpayuu

CY€TYMK MOHN3UPYIOUIUX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomoi
HccrenoBanne TpekoB YacTHII (TI0 TOTOBBIM (poTOTpadusim).

Pasnen 8. DiieMeHTHI ACTPOHOMMH U ACTPOPU3MKHU

Oransl pa3BUTHS acTpOHOMHH. [IpuKiIagHOE 1 MUPOBO33pEHYECKOE 3HAUYCHNE ACTPOHOMHH.

Bun 3Bé3nHoro HebGa. Co3Besus, sipKkue 3BE3/bl, IUIAHETHI, UX BUIAUMOE JBHKCHHUE.

ConHeuHas cucTeMa.

Comune. ComHeuyHast akTHUBHOCTH. Mcrounmk »sHeprun ConHuma © 3BE3A. 3BE3MBI, HUX OCHOBHBIC
XapaKTepUCTHKH. JlparpaMMa «CHEKTpalbHBIH KJacC — CBETHMOCTB». 3BE3ABI TJIaBHOM MOCIEIOBATEIBHOCTH.
3aBHCUMOCTb «Macca — CBETUMOCTB» Il 3BE3J INIABHOW MOCIENOBaTENbHOCTH. BHyTpeHHee cTpoeHue 3BE3[.
CoBpeMeHHbIe TPEICTABICHUS O MPOUCXOXKACHUH U 3Bomonnu CoraHIa U 3BE€31. ODTalbl )KU3HU 3BE3 .

Mneunsiit [lyte — nHama [NanmaxTtuxa. Ilonoxenme n nBumxeHne ConHua B I'amakTuxe. THUIBI TamakTHK.
Pagnoranaktuxu u xBazapsl. UEpHbIE ObIPHI B Apax raJakTUK.

Bcenennas. Pacimmpenne Bcenennoii. 3akoH Xa66usa. Paz6eranme ramaktuk. Teopust Bosbioro B3peiBa.
PenuxroBoe uznyueHue.

MacmrabHast cTpykTypa Beenennoit. Meraranaktuka.

Hepeménnsie npobiaeMbl acTpOHOMHUH.

Yyenuuecxue nabniooenus

HabmoneHnss HeBOOPYKEHHBIM TJIa30M C HCIIOJIB30BAHNEM KOMITBIOTEPHBIX IPHIIOKEHUH IS ONpeAeTIeHUs
TIOJIOKEHHsI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHbIE co3Be3ausi CeBepHOro moiymapus W SpKHe
3BE3BL.

HaGmonenus B Teneckon JIyHsl, uianet, Maeanoro I1yrtu.



Odo0marmomiee NOBTOPeHHE

Ponb UMKy W acTpOHOMHUH B DKOHOMHYECKOHW, TEXHOJOTHYECKOW, COIMAILHOW M 3THYECKOM cdepax
JIeITEIbHOCTH 4YeJIOBEKa, POJb U MeCTO (PU3MKM M acCTPOHOMHHM B COBPEMEHHOW Hay4HOH KapTHHE MHpa, POJb
¢usnueckoii Teopur B GOpMHUPOBAHUH HPENCTABICHUH O (PU3MUECKOI KapTHHE MHPA, MECTO (PU3NUECKON KapTHHBI
MHpa B 00IIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYIHBIX MIPEICTABICHUN O IPUPOJIE.

MexnpeaMeTHbIE CBA3U

Wzyuenne kypca ¢usuku GazoBoro ypoBHsS B 11 Kiacce ocymiecTBIAeTCS C Y4ETOM COJepIKaTeIbHBIX
MEXIIPEIMETHBIX CBSI3eH C KypcaMH MaTeMaTHKH, OMOJIOTHH, XUMUH, TeOTpaQHuy U TEXHOJIOTHH.

Mescnpeomemuvie nonamus, CBI3aHHBIE ¢ W3yUCHHEM METOJOB HAyJHOTO MO3HAHUS: SBICHHE, HAYYHBIN
¢axT, rumoresa, (u3MUeckas BEJUYWHA, 3aKOH, TEOPUs, HAOJIOJEHHE, DKCIIEPUMEHT, MOJECIUPOBaHHE, MOEIb,
U3MEpEeHue.

Mamemamuka: pelieHre CUCTEMBI YpaBHEHHH, TPUTOHOMETpHYECKUe (PYHKINMH: CHHYC, KOCHHYC, TaHTEHC,
KOTAHT€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKAECTBO, BEKTOPHI U MX MPOEKIMU HAa OCU KOOPAUHAT, CIOXKEHUE
BEKTOPOB, MPOM3BOJHBIC DJIEMEHTApHBIX (DYHKUMI, NMPU3HAKK MOJOOMS TPEYrOJILHUKOB, ONpE/IeICHHE IUIONIA N
TUTOCKUX GHUTYp B 00BEMA TEI.

Buonoeus: snextpuueckue SBICHUA B JXKUBOW THpHpoxae, KoieOaTeNbHBIC ABIDKCHHS B JKUBOW IpPUpPOAE,
ONTUYECKUE SIBIICHUS B )KUBOM NPHUPOJIE, NEHCTBUE pafualiii Ha XKUBBIC OPTaHU3MBI.

Xumus: cTpoeHHE aTOMOB M MOJICKYJ, KPUCTAJUTHIECKast CTPYKTYpa TBEPABIX Tell, MEXaHU3MBI 00pa30BaHUs
KPHUCTAUTMYECKON PEIIETKH, CIIEKTPAIbHEIN aHAIIN3.

Tleoepagpus: MarHuTHBIE TONIOCA 3€MJIM, 3aJIE)KM MAarHUTHBIX PYA, (OTOCHEMKA 3€MHOW ITOBEPXHOCTH,
npejcKa3aHue 3eMIICTPICEHHH.

Texnonoeus: MUHUM DIIEKTPOIEpENad, TeHepaTop MEPEMEHHOTO TOKA, AJIEKTPOABHIATEb, MHIYKIIMOHHAS
neyb, pajap, paadonpuéMHUK, TeJIeBU30p, aHTeHHa, Teiedon, CBU-neub, NpOEKUMOHHBINA anmnapar, BOJIOKOHHAsS
OINTHKA, COJIHEUHAs OaTapesl.



INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS IIPOI'PAMMBI IIO ®U3UKE HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA30BAHUSA

OcBoenune yueOHoro npeaMera «®du3uka» Ha ypoBHE cpeaHero oduiero oOpa3zoBaHus (0a30BBI YPOBEHB)
JIOJDKHO 00ECHEYHTh JAOCTH)KEHHE CIICAYIOUIMX JIMYHOCTHBIX, METANPEJMETHBIX M MPEAMETHBIX 00pa3oBaTeIbHBIX
PE3yJIBTATOB.

JIMIYHOCTHBIE PE3YJIBTATBI

Jlu4HOCTHBIE pe3yJbTaThl OCBOEHMs yueOHOro mnpenmera «®Du3HMKa» IODKHBI OTpakaThb TOTOBHOCTH H
CIIOCOOHOCTh OOYYAIOMIMXCSI PYKOBOJCTBOBAaTHCS CHOPMHUPOBAHHOW BHYTPCHHEH IO3WITHEH JIHIHOCTH, CHCTEMOM
LEHHOCTHBIX OPHEHTAIMH, O3UTHBHBIX BHYTPEHHHUX YOEXICHHH, COOTBETCTBYIOIIMX TPAJAUIMOHHBIM HEHHOCTIM
POCCHICKOTO 0O0IIeCTBa, paclUIMpEeHUE JKU3HEHHOTO OIbITa W ONbITa JAEATENBHOCTH B IIPOLIECCE pPeallu3aluu
OCHOBHBIX HAIIPaBJICHUH BOCIIUTATEIbHOM JEATEILHOCTH, B TOM YHCIIE B YaCTH:

1) rpa:kIaHCKOro BOCIIUTAHUS:

c(OPMHUPOBAHHOCTh TPAXKIAHCKOM MO3UIMK OOY4YaloIlerocs KaKk aKTHBHOTO M OTBETCTBEHHOIO UJeHa
poccHiicKoTo 00I11eCTBa;

MPUHATHE TPAIUIIMOHHBIX O0IEUEIOBEYECKIX TYMaHUCTHIECKUX U AEMOKPATHIECKIX ICHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JEATENILHOCTh B HHTEpEcax TPaKJaHCKOTO OOILEeCcTBA, y4acTBOBaTh B
caMOyIpaBJlieHUH B 00pa3oBaTeIbHON OpraHn3alvy;

yYMEHHE B3aMMOJCHCTBOBATh C COUMAIBHBIMH HHCTUTYTaMH B COOTBETCTBHM C HX QYHKIUSAMH U
Ha3HauYCHHUEM;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOMN AEATEIbHOCTH;

2) IaTPHOTUYECKOT0 BOCTIMTAHMSA:

c(OpPMHPOBAHHOCTH POCCHHCKON IPakJAHCKON HICHTHYHOCTH, NAaTPHOTH3MA;

INCHHOCTHOC OTHOMICHHC K TOCYAApCTBCHHBIM CHUMBOJIaM, JOCTUKCHHUAM pOCCHﬁCKHX y‘-IéHI)IX B O6HaCTH
(DM3UKY ¥ TEXHUKH;

3) AYXOBHO-HPABCTBEHHOT0 BOCIIUTAHUA:

c(OpPMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, STHYECKOTO MOBE/ICHHSI;

CIOCOOHOCTh OIIGHMBATh CHUTYAallMI0 U NPHUHAMATh OCO3HAHHBIE DPEIICHUS, OPUCHTHUPYSACh HA MOPAJIBHO-
HPaBCTBEHHBIE HOPMBI ¥ IIECHHOCTH, B TOM YHCJIE B JICSITEIEHOCTH YIEHOTO;

0CO3HaHME JINYHOTO BKJIAZa B IOCTPOCHUE YCTOHUNBOTO OYyIero;

4) 3cTeTH4eCKOro BOCHUTAHUS:

3CTETHYECKOE OTHOIICHWE K MHUpY, BKIIOYAs 3CTETUKY HAyYHOTO TBOPUYECTBA, IMPUCYIIETo (HU3MUECKOM
HaykKe;

5) Tpy10BOro BOCIUTAHUS:

MHTEpeC K pasiinuHbIM chepam npodecCHOHATbHON AESTEIbHOCTH, B TOM YUCIE CBSA3aHHBIM C (DU3MKOH U
TEXHHUKOH, yMEHHME COBEpIIaTh OCO3HAHHBIM BHIOOp Oyaymieidl mnpodeccMn ¥ peaan3oBHIBATH COOCTBEHHBIC
JKU3HCHHBIC IIJIAHBI,

TOTOBHOCTB M CHIOCOOHOCTH K 00pa30BaHUIO M caMO0Opa30BaHUIO B 001aCTH (PHU3MKM Ha MPOTSDKEHHH BCeil
JKHU3HU;

6) 9K0J0TrNYeCKOro BOCIIMTAHMS:

Cc(OPMHUPOBAHHOCTh DKOJIOTHYECKOI KYJNbTYPhl, OCO3HaHHE TIJI00AJBHOIO XapakTepa 3KOJOIHMYECKUX
npooiem;

TUTAaHWPOBAHUE U OCYIIECTBIICHUE NEHCTBHI B OKpY’Karollel cpeje Ha OCHOBE 3HAHMS IeJeld yCTOHYMBOTO
Pa3BUTHA 4EJIOBEYECTRA;

pacoiMp€HUE OIbITa ACATCIBHOCTU 9KOJOTUYECKOMN HalpaBJICHHOCTU Ha OCHOBE HUMCIOIUXCH 3HAHUM IO
¢usuke;

7) IEHHOCTH HAYYHOTO MO3HAHUS:

c(hOPMHUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHS (HHU3NUIECKOI
HayKH;

OCO3HaHHE IIEHHOCTH HAay4YHOH NesTeIbHOCTH, TOTOBHOCTh B Npolecce M3YUeHMs! (M3MKH OCYHIECTBISTDH
IMPOCKTHYIO U UCCIECA0BATECIIBCKYIO ACATCIIbHOCTh NHANBUAYAJIbHO U B I'PYIIIC.

METAIIPEAMETHBIE PE3YJIbTATHI



ITo3naBaTenbHBIC YHHBepCATbHBIE y4eOHbIe NeiicTBUSA
Ba3zoBble 1oruveckne AeiicTBus:

CaMOCTOATENBHO (DOPMYJINPOBATH U aKTyaIM3UPOBATh MPOOIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

OTIPEETATh e JSSTENbHOCTH, 3aJaBaTh apaMETPhl M KPUTEPUH UX JOCTIIKCHHS;

BBISIBJIATH 3aKOHOMEPHOCTH U IIPOTHBOPEYHS B PACCMAaTPUBAEMBIX (DU3NUECKUX SBICHUSIX;

pa3pabaTbiBaTh IJIaH peEIICHHs TNpoOJeMbl ¢ Y4Y6TOM aHanu3a MMEIONIUXCS MaTepHalbHBIX U
HeMaTepHaIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JESITEIbHOCTb, OLCHUBAaTh COOTBETCTBHE PE3yJIbTATOB IIEJISIM, OLIEHUBATh PUCKU
MOCJIECTBUN AEATEIBHOCTY;

KOOPJWHHUPOBAaTh M BBIIOIHATH PAabOTYy B YCIOBHAX pPEAIBHOTO, BHPTYaJIbHOTO M KOMOMHHPOBAaHHOTO
B3aUMOJICHCTBHS,

pa3BUBaTh KPEATUBHOE MBIIIJICHUE IIPU PEIICHUH XKU3HEHHBIX MPOOIEM.

Ba3oBble ncciieqoBarebcKue J1eiicTBUA:

BJIaf€Th HAYYHOW TEPMUHOJIOTHEH, KIIFOUEBBIMH HOHITHUSIMH ¥ METOIaMH (U3MUECKOH HAYKH;

BJIaJleTh HaBBIKAMU y4eOHO-HCCIIEIOBATEIbCKOM M TPOSKTHOW JeATeNIbHOCTH B oOnactH  (usmkwy,
CIOCOOHOCTBIO ¥ TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METOJIOB PELICHUs 33/1a4 (PHU3HMIECKOTO COMIEPKAHMS,
MPUMEHEHHUIO Pa3INdHbIX METOOB TIO3HAHUS;

BJIaJICTh BUAAMU ACATCIBHOCTH IO MOJYUYCHHIO HOBOI'O 3HAHUA, €ro0 MHTCPIIPECTALNU, HpeO6paSOBaHI/IIO u
NMPUMEHCHUIO B pas3IMYHbIX y‘ICGHI)IX CUTyalludX, B TOM YHUCJIC IpPU CO3JaHHUU yqe6H1>1x IIPOCKTOB B O6J'IaCTI/I
(hu3nky;

BBIBJIATh PUYNHHO-CIICJICTBEHHBIE CBS3HM W aKTYaJIU3MPOBATh 3a/lady, BBIABHIAaTh TMIIOTE3y €€ pEeIICHHS,
HaXOJUTh apryMEHTHI AJIs JOKA3aTe/IbCTBA CBOMX YTBEPXKACHUN, 3a7aBaTh 1apaMETPbl U KPUTCPUU PELLIECHUS;

AQHAIM3MPOBATh IOJYYECHHBIE B XOJE pEUICHHS 33/7a4d pe3yNbTaThl, KPUTHYECKH OICHMBATH HX
JOCTOBEPHOCTB, IPOTHO3UPOBATH N3MCHEHHE B HOBBIX YCIIOBHUSX;

CTaBUTh M (OPMYJIHPOBATH COOCTBCHHBIC 3a/Jaud B 0Opa30BATEILHOW JAEATCILHOCTH, B TOM YHCIIC MPH
U3y4eHUH QU3UKH;

JIaBaTh OIIEHKY HOBBIM CHUTYallUsIM, OLICHUBATh IIPHOOPETEHHBIN OIIBIT;

YMETH NICPECHOCUTH 3HAHUSA 11O (1)I/I3I/IKC B IMPAKTUYIECKYIO 06HaCTL KUBHCACATCIBbHOCTH,

YMETb HHTETPUPOBATh 3HAHUS U3 PAa3HBIX IPEJIMETHBIX O0JlacTeil;

BBIJIBUT'aTh HOBBIE H/ICH, IIPEIIaraTh OPUTHHAIBHBIC TOIXO/IBI M PEIICHHS;

CTaBUTH POOJIEMBI 1 3a]1auHl, JOITYCKAIOIINE aTbTePHATUBHBIEC PEIICHHS.

Pa6ora ¢ undopmanueii:

BJIaJICTh HaBbIKAMM TIOJTYUYCHUA I/IH(i)OpMaI_[I/II/I (I)I/I?)I/I‘ICCKOFO COZCPKaHUA U3 UCTOYHHUKOB PA3HBIX THUIIOB,
CaMOCTOSATENbHO OCYIIECTBIISATh MOWCK, aHAIN3, CUCTEMATH3alMI0 M HHTEPIPETAlMI0O MHPOPMAIMH Pa3INIHBIX
BUJIOB U (hopM IpezicTaBieHNUS;

OIIEHUBATh JOCTOBEPHOCTh HHPOPMALIUH;

UCIIOJNIb30BaTh CPEICTBA MH(YOPMALMOHHBIX U KOMMYHHMKAIIHOHHBIX TE€XHOJIOTHH B PEIICHUN KOTHUTHUBHBIX,
KOMMYHHUKAaTUBHBIX U OPTraHMU3alMOHHBIX 331a4 ¢ coOoaeHeM TpeOOBaHHI SIPrOHOMHKH, TEXHUKH O€3011acCHOCTH,
THTHEHBI, PeCypcocOepeskeH s, MPaBOBBIX U 3THYECKUX HOPM, HOPM HH(OPMAIIOHHOH 0€301MacHOCTH;

CO3/1aBaTh TEKCTHI (PU3UUECKOTO COJEPKAHMS B PA3IMYHBIX popMaTax ¢ ya€ToM HazHaYeHUS HHPOPMAIUU U
IeJIEBOI ayJUTOPHH, BEIOMpast ONTHMAIIBHYIO (JOPMY TPE/ICTABICHHS U BU3YaJIH3ALUH.

KoMMyHHKaTHBHBIE YHUBepPCAJIbHbIE yUeOHbIE IelCTBUS:

OCYLIECTBIISITH OOILIEHNE HA YPOKax (PU3UKHU U BO BHE-YPOUYHOI AEATEIBHOCTH;

pacrno3HaBaTh MPEANOCHUIKN KOHPIMKTHBIX CUTYaLUH U CMST4aTh KOH(IUKTHI;

Pa3BEPHYTO U JIOTMYHO M3JIaraTh CBOKO TOUKY 3PEHHMS C UCTIOIB30BAHUEM SI3bIKOBBIX CPECTB;

MOHUMATD U HCIIOJB30BATh IPEUMYIIIECTBA KOMAaHAHOW N MHANBHYyaJIbHOMN paboThI;

BBIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX JAEHCTBHH C yu€TOM OOIIMX HHTEPECOB M BO3MOXKHOCTEH
Ka)KJJOT0 WIeHa KOJUIEKTHBA,;

IIpUHUMAaTh LEJIN COBMECTHOM ACATCIIBHOCTH, OPTaHU30BBIBATH W KOOPAMHHUPOBATH JleﬁCTBPISI no eé
JOCTHKEHHIO: COCTABIATh IUIAH AEHCTBUH, paclpelensaTb poJid ¢ y4éTOM MHEHMH YYacTHHUKOB, OOCYKAaTh
Ppe3yJIbTaThl COBMECTHOM paboTHI;

OIICHUBATHL KAa4Y€CTBO CBOCTO BKIaJa MW KaXIOro Yy4JaCTHHKa KOMaHABI B 061_[];1/1171 pe3yabTaTr 110
pa3pabOTaHHBIM KPUTEPHSIM;



npeyiaraTh HOBBIC MPOEKTHI, OICHHWBATH WIACH C IO3MIIMH HOBH3HBI, OPUTMHAIBHOCTH, NPaKTHYECKOM
3HAYNMOCTH;

OCYILECTBIIATH MTO3UTUBHOE CTPATETHUCCKOE MOBEACHUE B Pa3IMUHBIX CUTYAIIUSAX, IPOSIBIIATH TBOPUYCCTBO U
BOOOpakeHUe, OBITh MHUIIMATUBHBIM.

PeryasaTuBHbIe yHUBepcaIbHbIE YUeOHbIe JeiicTBUS
Camoopranu3zanus:

CaMOCTOSATENIbHO OCYIIECTBIISTh IT03HABATENBHYIO JAEATEIBHOCTh B 00JIACTH (PU3UKM M aCTPOHOMHH,
BBISIBIIAITH TIPOOJIEMBI, CTAaBUTH U ()OPMYITHPOBATH COOCTBEHHEIE 3a1a9H;

CaMOCTOSITENIBHO COCTAaBIATh IUIAH PEIICHUS PAacu€THBIX M KAaYeCTBEHHBIX 3aJad, IUIaH BBINOJHCHUS
MPaKTHYECKOW pabOTHI C YUETOM HUMEIOLIUXCS PECYPCOB, COOCTBEHHBIX BOBMOXHOCTEH U MPEATIOYTEHHH;

JIaBaTh OLICHKY HOBBIM CUTYallHsIM;

PacIIMPSTh PAMKH Y4eOHOT0 IpeaMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHHMH;

JieNlaTh OCO3HAHHBIN BHIOOD, apryMEHTHPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCThH 32 PEIICHHE;

OLICHUBATh NPUOOPETEHHBIN ONBIT;

Croco0CTBOBATH (POPMHUPOBAHUIO U TIPOSIBICHUIO PYIUIINA B OONACTH (PH3HUKH, TIOCTOSHHO TOBBIIIATH CBOM
00pa3oBaTebHbIIl U KyJIbTYPHBII yPOBEHB.

CaMOKOHTPOJIb, SMOLMOHAJIBHBII HHTEJVIEKT:

JaBaTh OLICHKY HOBBIM CHUTYallHsIM, BHOCHUTH KOPPEKTHBBl B IEATEIBHOCTb, OLCHHBATH COOTBETCTBHE
Pe3yIbTaTOB LEIIM;

BJIaACTh HaBbIKAMU MMO3HaBaTEIbHOMN peq)HeKCI/II/I KaK OCO3HaHUs COBEPITACMBIX HeﬁCTBHﬁ 1 MBICIIUTEIBbHBIX
MPOLIECCOB, X PE3YJILTATOB U OCHOBAHUIA;

UCIIONIB30BATh NPUEMBI PEGIICKCHH [T OLICHKH CUTYAI[HH, BEIOOpa BEPHOTO PELICHHS;

YMETH OLICHUBATH PUCKHU U CBOCBPCMCHHO NPUHUMATL PEUHICHUA MO UX CHUKCHUIO,

[IPUHUMATH MOTUBBI U aPTYMEHTHI APYTUX IIPU aHAJIU3€ PE3YJIbTATOB AEATECILHOCTH,

NPUHUMATE ce0s1, TOHUMasi CBOM HEOCTATKH M JOCTOMHCTBA,;

NPUHUMATh MOTHBBI M apI'yMEHTBI IPYTUX IIPH aHAIM3E PE3YJIbTaTOB ACATEIEHOCTH;

MIPU3HABaTh CBOE MIPABO U MIPABO APYTHX HA OIIMOKH.

B npornecce T0CTHKEHUS TMYHOCTHBIX PE3yJIETATOB OCBOCHHS POrPaMMEI O (pU3MKE I YPOBHS CPEIHETO
obmero o0pa3oBaHHs y OOYYArOLIMXCS COBEPLICHCTBYETCS OSMOLMOHANBHBIA HHTEIUICKT, MPEIoJIararomii
c(hOPMHUPOBAHHOCTE:

CaMOCO3HaHUs, BKJIIOYAIOUIEr0 CIIOCOOHOCTh MOHMMaTh CBOE OMOLMOHAJIBHOE COCTOSIHHE, BHUACTDH
HalpaBJICHUs Pa3BUTHI COOCTBEHHOMN YIMOLMOHANBHOM cepbl, ObITh YBEPEHHBIM B cele;

CaMOpETYJIMPOBaHUS, BKJIIOYAIOLIETO0 CAaMOKOHTPOJb, YMEHHE NPHUHMMATh OTBETCTBEHHOCTh 3a CBOE
IIOBCACHHUC, CIIOCOOHOCTH AIalnTUpPOBATECA K OMOIMOHAJIBHBIM HW3MCHCHUAM U IIPOSABIATH FI/I6KOCTI), OBITH
OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBALMM, BKJIIOYAIOIIEH CTPEMJICHHE K JOCTIIKCHHIO LENH M YCIeXy, ONTHMH3M,
WHUIIUATUBHOCTb, YMCHUE I[eﬁCTBOBaTI) UCXO0asa U3 CBOUX BO3MO)KHOCTCI>1;

IMIIATUH, BKIIOYAIOLICH CIOCOOHOCTH MOHMMATh SMOLMOHAIBHOE COCTOSHHUE JAPYTHX, YUYHTBHIBATH €0 MPH
OCYIIIECTBIICHUH OOLIEHHS, CIIOCOOHOCTD K COYYBCTBHIO H COTEPEKUBAHHMIO;

COIMAJIBHBIX HAaBBIKOB, BKIIOYAKOIIUX CIIOCOOHOCTH BbICTpanBaTb OTHOWICHUA C JAPYTUMH JIIOJAbMU,
3a00THTBCSI, TIPOSIBIISITH MHTEPEC U Pa3peliaTh KOH(IUKTHL

NPEAMETHBIE PE3YJIBTATBI

K xoHmy oOyuenuss B 10 kiacce mpenMeTHble pe3yiabTaThl HAa 0a30BOM YpPOBHE JIOJDKHBI OTPa)KaTh
c(OPMHUPOBAHHOCTH Y 0OYUAIOIIMXCS yMEHHH:

JIEMOHCTPHPOBATh Ha MPHUMEPAxX pojb U MecTO (pU3uKH B (POPMHUPOBAHNU COBPEMEHHOI HAayYHON KapTHHBI
MUpa, B Pa3BUTUU COBPEMEHHON TEXHUKH U TEXHOJIOTHH, B IPAKTUUECKOH NEATEIbHOCTH JIIOJIEH;

YUUTBHIBATh T'PAHUIBI IPUMEHEHHS M3YYEHHBIX (PU3MUECKHX MoJieNiel: MaTepuaibHas TOYKa, HHepIHaIbHas
cuctema oTcuéra, abCONIOTHO TBEPJIOE TEJO, MAeaIbHBINA a3, MOJIEIH CTPOCHUS T'a30B, )KUIKOCTEH W TBEPIBIX Tel,
TOYCYHBIN SNIEKTPUIECKUN 3apsa/] IPH PEeIICHUN GU3UUECKUX 3a]ad;

pacriozHaBaTh (HU3MUYECKHEe SBICHHS (TIPOLECCH) M OOBSCHATH WX Ha OCHOBE 3aKOHOB MEXaHHUKH,
MOJIEKYJISIPHO-KMHETHYECKON TEOPUH CTPOEHUS BELIECTBA U AJIEKTPOJUHAMUKH: PABHOMEPHOE U PAaBHOYCKOPEHHOE
MPSAMOJIMHEWHOE JBIDKEHHE, CBOOOTHOE MAZCHUE Tel, ABMKECHUE 10 OKPYXKHOCTH, MHEPIHS, B3aUMOJCHCTBUE Tel,



muddy3ns, OpOyHOBCKOE NBIKEHUE, CTPOCHHUE )KUIKOCTEH M TBEPIBIX TEJ, U3MEHEHHE 00BhEMa TeJ MPH HarpeBaHUH
(oxmakaeHWn), TEIUIOBOE paBHOBECHE, WCIIAPEHME, KOHIACHCAIWS, IUIaBJICHHWE, KPHUCTAUIN3AINsA, KHIICHHUE,
BJIQXKHOCTh BO3/yXa, MOBBIIICHHE NaBJIEHUS Tra3a IMpH €ro HarpeBaHUU B 3aKPBITOM COCYZAE, CBSI3b MEXIY
napaMeTpamMu COCTOSIHUA Ta3a B U30MpPOIleccax, dJIEKTpHU3alusl Tell, B3aUMOJICHCTBUE 3apsIIOB;

ONMCHIBATh MEXaHWYECKOE [BWKCHHE, WCIONB3YysA (U3NYeCKHe BEIMYMHBI: KOOpAWHATA, IIyTh,
nepeMeIneHne, CKOpoCcTh, YCKOpeHHe, Macca Tella, CHIIA, UMIYJIbC Teja, KHHeTHYecKas SHepris, HOTeHIHATbHAS
JHEprus, MeXaHW4yeckas paboTa, MEXaHHMYECKas MOIIHOCTh; MPU OMUCAHWU MPABUILHO TPAKTOBATh (DU3MUYCCKUIA
CMBICIT HCIIOJIB3YEMBIX BEIMYHMH, WX OOO3HAYCHHS M EAWHUIIBI, HAaXOAWUTh (DOPMYIBI, CBS3BIBAIOMIME IAHHYIO
(hM3MIECKYI0 BETMYNHY C IPYTHMHU BEIIMIHHAM,

OIKCHIBATh U3YYCHHBIC TCIUIOBBIC CBOMCTBA TEJ W TCIUIOBBIC SIBICHUS, UCTOJIB3Ys (DU3NUCCKUC BEITHUYMHEIL:
JlaBJeHHe rasa, TemIepaTypa, CpEeAHsSsl KHHETHYecKass OSHEpPrus XaoTHYEeCKOrO  JIBUXKEHHS  MOJEKYI,
CpeIHEKBAIPaTHIHAS CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPEHHA dHEprus, paboTa rasza, koddduiment
MOJIC3HOTO JICHUCTBHSI TEIUIOBOI'O JBHTATENs; NPH OMHCAHWUU TPABHIBHO TPAaKTOBaTh (U3UYCCKUH CMBICI
UCIIOJIb3YEMBIX BEIMYUH, UX 0003HAUCHHS U CIUHMIIBI, HAXOIUTh (DOPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (DU3HYCCKYIO
BEJIMYHMHY C APYTUMH BEITHINHAM;

ONMCHIBATh W3YUYCHHBIC OJIIEKTPUYCCKHE CBOWCTBA BEIIECTBA W DJICKTPHUYECKHE SBICHHUS (IIPOIECCHI),
UCTIONB3Ys (PU3UUCCKUE BETUUUHBL: DICKTPUICCKHIA 3apsil, SICKTPUICCKOE MOJIC, HAMTPSHKEHHOCTD TOJIsS, MOTCHITHAT,
Pa3HOCTh MOTCHIIMAIOB; MPH OMHCAHWU NMPABWIBHO TPAKTOBATh (PU3MUYCCKUNA CMBICT HCIIONB3YEMBIX BEIMYMH, UX
0003HaUCHUA W EIWHUIBI, YKa3blBaTh (DOPMYIBI, CBA3BIBAIOIINE NAHHYI (DU3MYCCKYIO BEIHYUHY C APYTHMHA
BEIMYMHAMU;

aHATM3UPOBATh (PU3MYCCKHE MPOICCCHI M SBJICHUS, MCIOB3ys (DU3MYCCKHE 3aKOHBI U MPHHIIUIBL 3aKOH
BceMupHoro Tsarorenus, 1, I1 u 11l 3akonsr HeloToHa, 3aKOH COXpaHEHH MEXaHUYECKON 3HEPTHH, 3aKOH COXPAHEHUS
WUMITyJIbCA, TIPUHIIUII CYNEPIIO3ULIUN CUJI, TIPUHIUIT PABHOMPABUS MHEPIIUAIBHBIX CHCTEM OTCYETA, MOJEKYJSPHO-
KMHETUYECKYIO TEOPHIO CTPOSHHS BEIIECTBA, ra30BbI€ 3aKOHBI, CBSA3h CPEIHEH KWHETHUECKOW YHEPTUU TEIIOBOTO
IBIDKCHUS MOJIEKYJT C aOCOJIOTHOM TeMIepaTypoli, IepBBIi 3aKOH TEPMOAWHAMHKH, 3aKOH COXpaHCHHS
JJEKTPUUYECKOTO 3apsiaa, 3akoH KynoHa, mpW 3TOM pas3muyaTh CIOBECHYIO (QOPMYIHPOBKY 3aKOHA, €ro
MaTEeMaTHYECKOE BBIPAXKECHUE U YCIOBUS (TPaHMIIBI, 00JIACTH) IPUMCHUMOCTH;

OOBSICHATh OCHOBHBIC IPHHIUIBI JCHCTBUS MAIIWH, NPUOOPOB M TEXHUYCCKUX YCTPOMCTB; pasiHyaTh
YCIIOBHSA WX OE30MaCHOTO HCIIOIB30BAHMUS B IIOBCETHEBHON KU3HU;

BBIMOJIHATh IKCIEPUMEHTHI M0 HCCICIOBAHUIO (DU3MYCCKHX SIBICHUHA U MPOIECCOB C HCIOIb30BaHUEM
OpSMBIX M KOCBCHHBIX HM3MEPCHHU, MPH 3TOM (OPMYJIHMPOBaTH MpOOJIeMy/3afadyy W THUIOTE3y Yy4eOHOro
JKCIIEPUMEHTa, COOHMpaTh YCTAHOBKY W3 TPEIJIOKEHHOTO OO0OpYIOBaHHWs, HMPOBOIUTH OIBIT U (OPMYIHPOBATH
BEIBOJIBI;

OCYILECTBIIATh PSMbIC M KOCBEHHBIC U3MEPEHUsI (PHU3MUCCKUX BEJIHUUH, IIPU ITOM BHIOHUPATh ONTHMAJIbHBIH
croco0 M3MEpPEeHHS U HCIIOIH30BaTh N3BECTHBIC METOMIBI OIICHKH MOTPEIIHOCTEH H3MEPEHH;

HCCIIEIOBATh 3aBICUMOCTH MEXKIY QU3NICCKUMHU BEIMIMHAMH C UCTIONB30BAaHUEM TPSIMBIX U3MEPEHUH, IPH
ATOM KOHCTPYHPOBATh YCTaHOBKY, (PMKCHPOBATH PE3yJbTaThl MOJYYEHHON 3aBUCHMOCTH (DU3UUECKHUX BEJIUYUH B
BUJIE TaOIMII U TpaUKOB, AENaTh BBIBOJIBI IO PE3YJIbTaTaM UCCIEOBAHNUS,

coOmogaTh mpaBmia O€30IacHOTO Tpyda MPH TPOBEICHHM WCCICIOBAaHMA B paMKaX Y4eOHOTO
OKCIIEPUMEHTa, Y4€OHO-HCCIEeIOBATEILCKOH U TPOEKTHOW JEATENBHOCTH C HWCIOJb30BaHUEM H3MEPUTENbHBIX
YCTPOUCTB 1 1a60OPaTOPHOTO 000PYIOBAHUS;

pemaTh pacuETHRIC 33Ja4M C SBHO 3aJaHHON (H3UUECKOW MOMETBI0, MCIONB3ysS (H3MUSCKHE 3aKOHBI U
TIPUHIIAITEL, HA OCHOBE aHAJIM3a YCIOBHSA 3a/1a4d BEIOUPATh (PU3NIECKYIO MOJEIh, BRIACTATh (PU3HUSCKUC BETUINHBI
1 (HOpMyIIbI, HEOOXOAUMBIE NIJIsl €€ PeleHHs], TPOBOIUTH PACUETHI M OLIEHUBATh PEATLHOCTD MOJTYUYEHHOTO 3HAUECHHUS
(hm3M9ecKoil BeIMIUHEI;

peliaTh KayeCTBEHHBIC 3aJ[aud: BBICTPAWBATH JIOTHYECKH HEMPOTHBOPCUMBYIO IEMOYKY PACCYKICHHU C
OTIOpPOi Ha M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NIECKHE SIBICHUS;

WCIIONIb30BaTh TMPH PEIICHHH YYeOHBIX 3a/1a4 COBpEMEHHBbIE WH(GOPMAIMOHHBIE TEXHOJIOTHH [Tl TIOWCKA,
CTPYKTYPHUPOBaHI, HHTEPIPETAIIMY U MPEICTABICHUS YIeOHO! 1 HAYIHO-TIOMYIIIPHOHN MH(DOpMAIIH, TOTyYCHHON’
W3 pa3IMyHbIX UCTOYHUKOB, KPUTHIECKU aHAITM3UPOBATH MMOJIydaeMyI0 HHPOPMAITHIO;

MIPUBOUTH MPUMEPHI BKIIAa POCCUHCKUX U 3apyOeKHBIX YIEHBIX-(DU3UKOB B pa3BUTHE HAYKH, OOBSICHEHHE
MPOLIECCOB OKPY>KAIOLIETO MUPA, B PAa3BUTHE TEXHUKU U TEXHOJOTUH;

UCIIOJIE30BaTh TEOPETUYECKHE 3HAHMS 0 (PM3UKE B IMOBCETHEBHOM XKHI3HH I 00ecreueHUs] 0e30MacHOCTH
pu OOpaIeHuH ¢ MPUOOpaMU M TEXHUYECKHUMH YCTPOWCTBAMU, I COXPaHEHUS 3I0POBbS M COOJIIOICHUS HOPM
9KOJIOTHYECKOTO TIOBEJICHUS B OKPYIKAIOIIEH Cpere;



paboTaTh B TpymIle C BBHIIOJIHEHHEM pPAa3IMYHBIX COLMAIBHBIX POJICH, IUIAHHPOBAThH PabOTy TpYIIIHL,
PALMOHANIBHO pacIpeliesITh 00sS3aHHOCTH U IUIAHUPOBATh AEATEIFHOCTh B HECTAHAAPTHBIX CHTYaLUsX, aJeKBaTHO
OLICHMBATh BKJIAJ] KaXXJIOTO M3 YYaCTHUKOB IPYIIIB B PELIEHUE PACCMATPUBACMON TIPOOIIEMBI.

K xoHny oOyuenuss B 11 kiacce mpenMeTHblE pe3yiabTaThl HAa 0a30BOM YpPOBHE JIOJDKHBI OTPa)KaTh
c(hOPMHUPOBAHHOCTD Y O0YJAFOITIXCS YMEHHM:

JEMOHCTPHPOBATh Ha IPHMepax poiib U MecTo (GU3NKK B ()OPMHUPOBAHUH COBPEMEHHOH HAayYHON KapTHHBI
MHpa, B Pa3BUTHUH COBPEMEHHOI TEXHUKH M TEXHOJIOTHH, B MPAaKTHYECKOH NESTENBHOCTH JIOJEH, EIOCTHOCTh U
SIMHCTBO (PM3NYECKOH KapTHHBI MHPA;

YYHUTHIBATH TPAHUIIBI IPUMEHEHHUS U3YUYCHHBIX QU3HYCCKUX MOJETICH: TOYCUHBIH MIeKTPUICCKUI 3apsiy, JTyd
CBETa, TOYCYHBIII MCTOYHUK CBETa, siA€pHAs MOJAENb aToMa, HYKJIOHHAs MOJENb aTOMHOTO siJpa TpH pEIeHUU
(usnyeckux 3anad;

pacrio3HaBath (U3NIECKHE SBICHUS (IIPOIECCH) U OOBACHATh UX Ha OCHOBE 3aKOHOB 3JICKTPOIMHAMUKU U
KBaHTOBOH (DM3HMKH: JIEKTPUYECKasi IPOBOJUMOCTh, TEIUIOBOE, CBETOBOE, XMMHUUECKOE, MArHUTHOE JICHCTBHS TOKa,
B3aUMO/ICHICTBUE MarHUTOB, 3JEKTPOMArHUTHAS MHAYKIMS, EHCTBHE MarHUTHOTO IOJIS Ha IPOBOJHHK C TOKOM H
IOBIKYLIMHCA 3apsl, O3JCKTPOMAarHUTHBIE KOJIEOAaHHWSA W BOJHBIL, NPAMOJIMHEHHOE pPACIPOCTPAHEHHE CBETa,
OTpaXeHWe, NpeJoMieHHe, uHTepdepeHnus, Aupakmus © [OXIpU3anus CBeTa, [HCIEPCHsS CBeTa,
tdotoanekTpudeckuii 3¢dext (Pporo3adhdhekT), cBeTOBOE NaBICHHE, BOZHUKHOBEHUE JIMHEHYATOrO CIEKTpa aTroMa
BOJIOPOJIa, €CTECTBEHHAS M HCKYCCTBCHHAS PaJHOaKTHBHOCTE;

OIMCHIBATh HM3y4YCHHBIC CBOWCTBA BEINECTBA (DIICKTPUYCCKHE, MAarHUTHBIC, ONTHYECKUE, JJICKTPUYECKYIO
MPOBOJUMOCTb Pa3IMYHBIX CPEN) U DIEKTPOMAarHUTHBIC SIBJICHUS (TIPOLECCHI), UCTIONB3Ysl (U3MUYECKHUE BEITMYMHBIL:
DNIEKTPUYECKUH 3apsil, CHJIa TOKa, ODJIEKTPUYECKOE HANpsDKEHHE, JJIEKTPUYECKOEe CONPOTHBJICHHE, pPa3HOCTh
NOTEHLHUAJIOB, 3JIEKTPOABMKYIIAs CHiIa, padoTa TOKa, MHIYKIHMA MarHUTHOTO IoJjs, cuia Ammepa, cuia JlopeHua,
WHJYKTUBHOCTb KaTYIIKH, SHEPrHs 3JEKTPUYECKOI0 W MAarHUTHOTO IoJed, MepHojJ M uacTtota KojiebaHWH B
Kosie0aTeNbHOM KOHTYpE, 3apsij W CHJa TOKa B MPOLECCe TapMOHMYECKHX O3JIEKTPOMAarHUTHBIX KoJeOaHui,
(OKyCHOE PacCTOSHHME M ONTHYECKas CWia JIMH3BI, NIPH OIMCAaHWUH MPABHJIBHO TPAKTOBATh (DH3HMYESCKHH CMBICI
UCIIONIB3YEMbIX BEJIMYMH, UX 0003HAYCHHS U SIUHULBI, YKA3bIBaTh (JOPMYIIBI, CBSI3bIBAIOIINE JaHHYIO QU3HYCCKYIO
BEJIMUMHY C IPYTUMH BEJIMYMHAMM;

OIUCHIBATh W3y4YCHHBIE KBAHTOBBIC SIBJICHUS U TPOLECCHI, MCIONB3YsI (U3MYECKUE BEIMYMHBL CKOPOCTh
JJICKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI M YacTOTa CBETa, SHEPrHs U HMITYJbC (OTOHA, MEpHOJ Ioiypacrana,
SHEPTHs CBSI3M aTOMHBIX SIJIEp, IPH ONMMCAHUH NPABHIBHO TPAKTOBATh (PU3UUECKUN CMBICI UCTIONIB3yEMBbIX BEJINUNH,
X 0003HAYCHUSI M ENUHHUIBI, YKa3bIBaTh (POPMYJIbI, CBS3BIBAIOIIUE IAHHYIO (U3MYECKYIO BEJIMUUHY C APYTUMH
BENTMYMHAMH, BBIYHCIIATH 3HAYCHHE QU3MYESCKON BEIMYHMHBI;

AQHATM3UPOBATh (DU3HYECKHE NMPOLECCHl M SIBICHUS, MCIONb3Ys (DU3MYECKHE 3aKOHBI M HPHHLMIBL 3aKOH
Owma, 3aKOHBI MOCIIENOBATEILHOTO M MapajuIeIbHOIO COEAMHEHUsS] NMPOBOJHHMKOB, 3akoH Jkoyms—Jlenua, 3akoH
JNIEKTPOMATHUTHOW WHAYKLUWH, 3aKOH INPSIMOJIMHEHHOrO pAacIpOCTPaHEHUsS CBETa, 3aKOHBI OTPAKCHUs CBETa,
3aKOHBI MPEJOMIICHHS CBETa, YpaBHEHHMe OWHIITEiHA Ui (oTodhdekTa, 3aKOH COXPAHSHUs SHEPrHH, 3aKOH
COXpaHEHHs HMMITYJIbCa, 3aKOH COXPAaHEHHUs! JJIEKTPUUECKOTO 3apsijia, 3aKOH COXPaHEHWss MacCOBOTO 4HMCIa,
noctynarsl bopa, 3aKoH pagMoaKTUBHOIO pacmnaza, MpU 3TOM pa3jinyaTh CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €ro
MaTeMaTHYeCcKOe BBIPaXKCHHUE H YCIOBHS (TPaHULBI, 00JIaCTH) TPUMEHUMOCTH;

OIpe/IesIATh HanpaBlIeHHE BEKTOpa MHAYKIMH MAarHUTHOTO MOJIS NPOBOJHHMKA C TOKOM, CHIIBI AMmIiiepa u
cunsbl JlopeHia;

CTPOHTH U OMUCHIBATH H300paKEHUE, CO3/1aBaeMOE IUIOCKUM 3EPKAJIOM, TOHKOW JIMH30H;

BBITIOJTHATh JKCIIEPUMEHTBHI O HCCICIOBAHUIO (DU3MYECKHX SBJICHHH M IMPOLECCOB C HCHOJIB30BAaHUEM
OpSMBIX M KOCBEHHBIX HM3MEPEHWil: mpu 3ToM (opMynupoBars IpolieMy/3afady W THIOTE3y Y4eOHOro
IKCIIEPUMEHTa, COOMPATh YCTAHOBKY W3 MPEHJIOKEHHOT0 00OpYIOBaHHS, NPOBOAUTH ONBIT M (HOPMYIHPOBATH
BBIBOJIBI;

OCYILIECTBIISITH MPSIMbIE U KOCBEHHBIE N3MepeHHUsT (HU3MUSCKUX BEJIMYUH, IPU 3TOM BBIOHpATh ONTHMANbHbBII
CIOCO0 U3MEPEHUsI U UCIIO0JIb30BaTh U3BECTHBIE METO/IbI OLIEHKH MOTPELIHOCTEH N3MEPEHUil;

HCCIe/IoBaTh 3aBUCUMOCTH (DPU3MYECKMX BEJIMYMH C MCIOJIBb30BAaHMEM NPSIMBIX HM3MEPEHHH: IIPH 3TOM
KOHCTPYHPOBATh YCTAHOBKY, (PUKCHPOBATh pe3yJbTaThl MOJYYEHHOH 3aBUCUMOCTH (PU3MYECKUX BEIMYHMH B BHIE
Tabnui 1 TpaMKoOB, IENIaTh BBIBOJIBI 110 PE3YJIbTATAM UCCIICOBAHNS;

coOmonaTh mpaBwia Oe30MaCHOTO TPyJa NPU TPOBEACHHM HCCIEAOBAHMM B paMKax y4eOHOTO
9KCIIEPUMEHTa, Y4eOHO-HMCCIIEI0BATENLCKONH M MPOEKTHOH JESATENBHOCTH C HCIOJb30BAHHEM H3MEPUTEIIbHBIX
YCTPOMCTRB U J1TaGOpaToOpHOro 060PyI0BaHUS;



pemiate pacuéTHbIE 33/1a4d C SBHO 3aJaHHOW (DPM3MYECKON MOAENBIO, HCIONb3Ysl (U3MYECKUE 3aKOHBI U
MPUHIUIIBI, HA OCHOBE aHAJM3a YCIOBUS 3aJaull BEIONPATh (PU3HUECKYI0 MOAENb, BBIACIATh (PH3HIECKHE BEININHBI
1 popMyIbl, HeOOX0AUMBIE IS €€ pelleHHs], TPOBOANTH PAcYEThl U OLIEHUBAThH PEAIbHOCTH MOJYYEHHOTO 3HAUCHHS
(u3MYECKOI BEINYNHBI,

penraTth KayeCTBCHHBIC 3a/a4d: BBICTPAWBATh JIOTHUECKH HENPOTHBOPEUMBYIO LEMOYKY PACCyKACHHH C
OTIOpOH Ha M3yYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (pU3MUECcKHe SBICHHUS;

UCIIOJNIb30BaTh MU PEIICHUH YYEOHBIX 3a7ad COBPEMEHHbIC MH(OpMAaLMOHHBIE TEXHOJIOTHH JJIS TTOWCKa,
CTPYKTYPHPOBAHNUS, HHTEPIPETANHU U NIPECTaBICHNS yIeOHOI 1 HayIHO-TIOTYJISIPHOM MH(GOPMaIHH, OITydeHHON
U3 Pa3INYHBIX HCTOYHUKOB, KPUTHUECKH aHATM3UPOBATH MOJYIaeMyI0 HH(OPMAIIHIO;

OOBSCHATh NMPUHLOMIBI ACHCTBUS MallWH, NIPUOOPOB M TEXHHYECKUX YCTPOICTB, pa3inyaTh YCIOBHS HX
0€3011acHOTO UCIIOJIL30BaHMS B IIOBCEAHEBHO KHU3HHU;

NPUBOAWTH TIPUMEPHI BKJIaJa POCCHHCKHX M 3apyOeXHBIX YUYEHBIX-(U3MKOB B pa3BUTHE HAYKH, B
00BSCHEHUE MPOLIECCOB OKPYIKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHII;

UCIIOJIb30BaTh TEOPETUUECKHE 3HAHUS MO (U3HMKE B MOBCEIHEBHOW JKU3HM /IS oOecneyeHns1 6e30MacHOCTH
IpU OOpaleHny ¢ MpuOOpaMH W TEXHWYECKUMHU yCTPOWCTBAMH, [UI COXPAHEHHMS 37I0POBBS M COOIIOACHUS HOPM
9KOJIOTMYECKOTO MOBEJCHNUS B OKPYKaIOIIei cpeze;

paboTaTe B TpyINE C BBIIOJHEHUEM pa3IMYHBIX COLMAIBHBIX pOJEH, IUIaHUPOBaTh pPabOTy TIpYIIIbL,
panMoOHAIBHO PACIPENEIIATh OOSM3aHHOCTH M INITAHWPOBATH JIESITENFHOCTh B HECTAHJAPTHBIX CHUTYalUsX, aJeKBaTHO
OLICHMBATh BKJIAJ] KAXXJIOTO M3 YYaCTHUKOB IPYIIIH B PELICHUE PACCMAaTPUBAEMON TPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoauvecTBo yacoB
HaumeHoBaHue pa3aesioB U TeM DyekTpoHHbIe (1U(ppoBLHIE)
Ne i/ KoHTpo/bHbIe IpakTnyeckue
NPOrpaMMbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI
Pazgen 1. PU3UKA U METOAbI HAYUYHOT O ITIO3HAHU S
bubaunorexa [JOK
1.1 ®dwu3nKa 1 METOIBI HAYIHOTO TIO3HAHUS 2 https://m.eds0o.ru/7f41bf72
Utoro mo pazneny 2
Paznen 2. MEXAHUKA
bubaroreka [TOK
2.1 K 5
HHeMatiia https://m.edsoo.ru/7f41bf72
bubamoreka [TOK
2.2 7
Humamuica https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXpaHCHHUS B MEXaHHKE 6 1 1 bubmmorexa LIOK
' P https://m.edso00.ru/7f41bf72
HWroro mo pazueny 18

Pazgen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJUHAMMUKA

31 OCHOBBI MOJIEKYJISIPHO-KUHETHUECKON 9 1 Bubmmorexa [IOK
' TeopHH https://m.edsoo.ru/7f41bf72
bubaroreka [TOK
2 1 1
3 OCHOBEI TEPMO M HAMHH 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHbIE COCTOSIHUS BEIIECTBA. 5 Bubnnorexa [IOK
' Ma30BbIE MEPEXOIBI https://m.edsoo.ru/7f41bf72
Hroro no pazaeny 24
Paznen 4. DJJIEKTPOANHAMHUKA
4.1 DneKTpocTaTHKa 10 1 Bubmorexa LIOK

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

4.2 [TocTostHHBIN 3NeKTpUYecKnid TOK. TOKH B 12 1 Bu6mmorexa IIOK



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

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

HUroro 1o pasaeny 22

PesepBHOe Bpemst 2

OBIIEE KOJIMYECTBO YACOB I10 I[IPOTPAMME 68 3 3



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

11 KJIACC

KoJsnuecTtBo yacoB DJIeKTPOHHBbIE
Ne HaunmeHoBaHue pa3aeioB H TeM (mudposrie)
KounrtpoabHbie IpakTnueckue
n/n MPOrpaMMBbI Bcero o0pa3oBarejibHbIE
padoThI padoThI
pecypcbl
Paznen 1. DJJIEKTPOANHAMHUKA
11 MarsuTHOe 1oJie. DIeKTPOMarHUTHAS 1 1 3 Bubmmorexa IIOK
' UHAYKLMSA https://m.edsoo.ru/7f41c97¢c
Hroro mo paznmery 11
Paznen 2. KOJIEBAHHU S 1 BOJIHBI
21 MexaHuyecKue U 3JEKTPOMarHUTHBIE 9 1 Bubmmorexa [IOK
' KoJIe0aHus https://m.edsoo.ru/7f41c97c
2.2 MexaHHYECKHE U 3JICKTPOMArHUTHBIC BOJTHBI 5 1 Bubmmorexa LIOK
' P https://m.edsoo.ru/7f41c97¢c
Bubnmorexa [JOK
2. 1
3 Onrhica 0 3 https://m.edsoo.ru/7f41c97c
Hroro mo paznmery 24
Pa3znen 3. OCHOBBI CIHEIIMAJIBHOM TEOPUM OTHOCUTEJBbHOCTH
31 OCHOBBI CIIEIUANTBHON TEOPHUH 4 1 Bubnmorexa ITOK
' OTHOCHTEIILHOCTH https://m.edsoo.ru/7f41c97c
Hroro mo paznmery 4
Paznen 4. KBAHTOBASI ®U3UKA
4.1 DJIeMEeHThI KBAaHTOBOM ONTHUKHU 6 Brbmmorexa LIOK
' https://m.edsoo.ru/7f41c97¢c
Bbubnaunoreka [JOK
4.2 4
Crpoenne atoma https://m.edsoo.ru/7f41c97c
bub OK
4.3 ATtomHOE A1po 5 nosmorexa I

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



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

Hroro no pazneny

15

Paznea 5. JIEMEHTbBI ACTPOHOMUHU U ACTPODPU3UKHU

51 DJeMeHTHI aCTPOHOMUH U acTpO(pH3uKH 7 EH6H_HOTeKa LOK
https://m.edsoo.ru/7f41c97c

Hroro no pazaeny 7
Paznean 6. OGOBLIAIOILIEE TIOBTOPEHUE

6.1 O6o01marolee NOBTOpEHHE 4 ﬁ;gi?;;iigﬁﬁn f21c97¢
Utoro mo paszgery 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB IIO ITPOTPAMME 68



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

IIOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
N KoauuyecTBo yacoB Jara DyekTpoHHbIe HUGPOBHIE
(] T
Tema ypoka Kontpoabhbie  Ipakruueckue 00pa3oBaTelbHbIE
n/n Bcero U3y4eHust
padoThI padoThI pecypchl
1 Omsnka — Hayka o npupozae. Haydnsie 1 Bubmmorexa IIOK
METOJIbI TIO3HAHHS OKPYKAFOIIETO MUpPa https://m.edsoo.ru/ff0c32e2
P
, : (())m,en :IGCZ? (l);IBI/IKZIUBK(gOpMI/IPOBaH:I/I . BuGmorexa LIOK
BPEMCHHOU HAYYHOU KapTHHBI MUPA, B
P Y P P https://m.edsoo0.ru/ff0c33e6
MPaKTUIECKOH NEesITeTbHOCTH JIFOICH
. l\/iezaaneC(;KOoeo }j[BI/I)i(KeeHI/Ie. %F:(;CH;GJ;BH(;CTL . Butmorexa LOK
MEXaHUY T'0 JIBHXKCHUS. MEIICHH
a PEMCILLEHHE, https://m.edso0.ru/ff0c3508
CKOPOCTb, YCKOpEHHE
4 PaBrnomMepnoe OJMHEHHOE JKEHHE 1 bubmorexa [IOK
BHOMEPHOE MPSIMOJIMHEHHOE JIBHIKCHH
P P 8 https://m.edso00.ru/ff0c3620
5 PaBHOYCKOpEeHHOE MPSIMOJINHEHHOE 1 bubnunorexa [JOK
JBVKCHHE https://m.edsoo.ru/ff0c372e
6 CBoOonHoe majieHue. Y CKopeHrue cBOOOHOTO 1 bubaunoreka [JOK
HajieHus https://m.edsoo.ru/ff0c39cc
7 KpuBonuneiinoe npuxenue. [[Buxenue 1 bubarorexa [JOK
MaTepUabHOM TOUKH 10 OKPYKHOCTH https://m.edsoo.ru/ffOc3ada
IT r .
HEepIHAbHBIC CUCTEMBI OTCUETA. BBIi
P P https://m.edsoo.ru/ff0c3be8
3akoH HeroTOHa
M . Cuna. IT
. ' acc]; Toenjv ) :;1: HpI:OHLcl)m:l CYTIEPIIO3UIIHH . BuGuorexa LIOK
wit. Bropoit H HproToHa ist
a P . o https://m.edsoo.ru/ff0c3be8
MarepuanbHOi TOUKH
10 Tperuii 3akoH Her0TOHA 7151 MaTepUAIBHBIX 1 bubnnorexa [JOK
TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMHpHOTO TsroTeHus. Cuma bubamnoreka [JOK
11 1
TsokecTH. [lepBast KOCMUUYECKast CKOPOCTh https://m.edsoo.ru/ff0c3d00
12 Cuna ynpyroctu. 3akoH ['yka. Bec tena 1 bubnnorexa [JOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00

https://m.edsoo.ru/ffOc3el8

Cuna tpenust. Koagdumuent tpenus. Cuna

13 COINPOTHUBJICHHS TIPH ABMKCHUH TETa B Bubmiorexa IOK
KHKOCTH HIH a3 https://m.edso00.ru/ff0c3f76
[MocTynarensHoe 1 BpamaTeIbHOE BIKCHUE

14 a0COoIIFOTHO TBEPIOro Teaa. MOMEHT CHIIBL bubnuorexa [TOK
[neyo cuitbl. YCI0BHs paBHOBECHS! TBEPIOTO https://m.edsoo.ru/ff0c41a6
Tena
MMnynbec MaTepuanbHOW TOUKH, CUCTEMBI

15 MaTepHaIbHBIX TOYeK. VIMIyJIbC CHITBL. 3aKOH bubnunorexa [JOK
COXpaHEHHs UMITyJIbca. PeakTHBHOE https://m.edsoo.ru/ff0c43d6
JIBIDKCHUE
Pabota 1 momHOCTh cribl. KnHeTnueckas

16 SHeprus MaTepuaabHOi Toukn. TeopeMa 06 bubamorexa LIOK

o https://m.edsoo.ru/ff0c4502
W3MEHEHHN KHHETHIECKOW 3HEPTHU
IloTenuuanbHas 3Heprus. IloreHnuansHas

17 SHEprus ynpyro aehopMHUPOBAHHON Bubmmorexa [IOK
npyuHbL. [loTeHIMAbHAS SHEPTUS TeNa https://m.edsoo.ru/ffOc461a
BOJIM3H OBEPXHOCTH 3eMJIN
[NoTeHumanbHpIe ¥ HEMOTEHIIMAIBHBIE CHIIBI.

CBs13b paOOTHI HEMOTEHIIMATIBHBIX CHJI C
18 1/13MeHepHI/IeM MexaHqu:Koﬁ SHEPTUH Bubmrorexa LIOK
https://m.edsoo.ru/ff0c478c
CHCTEMBI TeJl. 3aKOH COXPaHeHHMS
MEXaHN4ECKON SHEPTUH
JlabopatopHnas pabota «lcciaemoBanue CBI3U

19 paboThI CUIIBI C UBMEHEHHEM MEXaHHYECKOM
SHEPrHH Teja Ha IPUMEPEe PaCTSIKEHUs
PE3MHOBOTO XI'YTa»

20 KonTtponsHas pabora o reme «Kunemarunka. Bu6mmorexa [IOK
JluHamuka. 3aKOHBI COXPAHCHHUSI B MEXAHUKEY https://m.edsoo.ru/ffOc4b74
OCHOBHBIE TTOJIOKEHUS MOJIEKYJISIPHO-

21 KUHETHYECKON TEOpHUH. BpOYH};BCiOC Bubmorexa [IOK

https://m.edsoo.ru/ff0c4dc2
nswkenue. Juddyzus

22 XapakTtep IBUKESHHS U B3aUMOJIEHCTBHS



https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
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

JacTHIl BEUICCTBA. Monenn CTPOCHUS Ia30B,
)I(HL[KOCTCﬁ u TBépZ[LIX TCI

Macca monekyin. KonnuecTBo BelecTsa.

23 IlocTosHHas ABoraapo
24 TennoBoe paBHOBecue. Temneparypa u eé
n3Mmepenue. lllkana temneparyp Llenscus
25 Wneansusiii raz B MKT. OcHoBHOE Bbubnnorexa [JOK
ypaBuenne MKT https://m.edsoo.ru/ffOc4fde
AOGcomoTHas TeMIiepaTypa Kak Mepa cpeHein
26 KHHETHYECKON 3HepI;HHy§BH)KCHHHpMOJ'II)eInyI. bubamorexa LIOK
N https://m.edsoo.ru/ff0c511e
VYpaBuenue Menaeneesa-Knaneiipona
27 3akon JlabToHa. ['a30BBIE 3aKOHBI
JlabopatopHas pabota «lcciaenoBanue
28 3aBUCHMOCTH MEX/1y MapamMeTpamMu
COCTOSIHHUS pa3pekEHHOTO Ta3a
29 M3ompouecchl B HAEANBHOM Ia3e U UX bubanoreka [JOK
rpaduyeckoe IpeICTaBIeHHe https://m.edsoo.ru/ff0c570e
BHyTpeHHs 5HEPrus TEPMOAMHAMUYECKON
30 CHUCTEMBI U CTIOCOOBI €€ N3MEHEHUSI. bubaunoreka [JOK
KonuuectBo TemioTsl u pabora. BuyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPrus 0JJHOATOMHOTO UICATBHOTO Ta3a
31 Buer Termonepexaun bubmorexa LHOK
https://m.edso0.ru/ff0c5¢c36
Y aenpHas TETIOEMKOCTD BEIIECTBA.
32 KjJ'II/II{CCTBO TEIUIOTHI TIPH TZimonepez[aqe. Bubmmorexa IOK
. https://m.edsoo.ru/ff0c5c36
AnmabaTHEIIA TIpoIiecc
33 IlepBrIii 3aKOH TEPMOJMHAMHUKH U €T0 Bubnunorexa IIOK
NPUMEHEHHE K W30IIpoIieccaM https://m.edsoo.ru/ffOc5efc
HeobpaTumocTh IpoIIeccoB B MPUPOJIE. bubamnoreka [JOK
34 .
BTopoii 3aKOH TePMOANHAMUKA https://m.edsoo.ru/ff0c6230
35 IIpunnun neiicteus u KIIJ termoBoi Bbubaunorexa [JOK
MalIHHbI https://m.edsoo.ru/ff0c600a
36 uxn Kapuo u ero KITJ]



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a

37

Okonorndeckue IpoOIeMbl TETNIOIHEPTeTUKH

O6o06maromuii ypok «MonekyssipHas

Bbubnnorexa [JOK

38 ¢msrka. OCHOBBI TEPMOTMHAMHKID https://m.edsoo.ru/ff0c6938
KonrponbsHast pabota 1o teme
39 <<Mol;1peKynpoz;1 ¢u3nka. OCHOBBI bubamorexa LIOK
https://m.edsoo.ru/ff0c6a50
TEPMOJANHAMHUKI
40 [TapooOpa3zoBanue 1 KOHICHCALHS. bubnnorexa [JOK
Vcnapenue u KUmeHue https://m.edsoo.ru/ff0c63b6
41 AOCOII0THAS ¥ OTHOCHUTEIIbHAS BIAXKHOCTh Bbubnnorexa [IOK
BO3yxa. HachleHHsbIi map https://m.edsoo.ru/ff0c64d8
Teépnoe Teno. Kpucrammmaeckue u
42 amopdHbIe Tena. AHU30TPONHUS CBOUCTB bubnuoreka [TOK
KpHCTaoB. JKuKue KPUCTAILIBL. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHBIC MaTepHAIIBI
43 IInaBneHue u KpucTaIIU3aLys. Y AenbHas bubnunorexa [JOK
tertora riasneHus. CyGrnuManms https://m.edsoo.ru/ff0c6708
bubarorexa [TOK
44 YpaBHeHue TemoBoro dananca https://m.edsoo.ru/ffoce820
45 DnexTpu3anus Tel. DINeKTPUIECKUH 3apsi. bubaunoreka [JOK
JlBa BUIa SIEKTPUYECKHUX 3aPSI/I0B https://m.edsoo.ru/ffOc6bcc
IIpoBogHUKY, TUINEKTPUKU U
46 anyHSOBoz[HIfKH. BaEEH COXpaHeHUsI bubamorexa LIOK
https://m.edsoo.ru/ffOc6bcc
AIIEKTPUUYECKOTO 3apsia
47 BzaumoneiictBue 3apsnoB. 3akoH Kynona. bubarorexa [JOK
ToueuHbIi MEKTPUUECKHIA 3apsil https://m.edsoo.ru/ffOc6ced
Hanps:xk€HHOCTB 2IEKTPUUYECKOTO OJIS.
48 Hpnl:mnn cynepno:;nupll)n ANEKTPUUECKUX bubamorexa LIOK
. R https://m.edsoo.ru/ff0c6df2
nonei. JInaun HanpsHKEHHOCTH
49 PaboTa crit 3IeKTpOCTaTHIEeCKOTO OIS Bu6mmorexa [IOK
Ioreniuan. Pa3HOCTD IIOTEHIIMAIOB https://m.edsoo.ru/ff0c6f00
IIpoBOIHUKY ¥ AUAIEKTPHKH B BuGmiorexa LIOK
50 3JIEKTPOCTATUYECKOM TM1oJie. J{naneKkTpraeckas

MNpOHUIIAEMOCTb

https://m.edsoo.ru/ff0c7018



https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018

51

Onexrpoémkocts. Konnencarop

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

52

53

DIeKTPOEMKOCTB IIOCKOTO KOHIIEHCATOPA.
OHeprus 3apsHKEHHOT0 KOHJEHCcaTopa
JlabopatopHas padora "M3mepeHne
3NEeKTPOEMKOCTH KOHAEeHcaTopa"

Bbubnnorexa [IOK
https://m.edsoo.ru/ff0c72c0

54

IIpuHuyn neicTBUS U IPUMEHEHHE
KOHJICHCATOPOB, KOIIMPOBAJIBHOTO almapaTta,
CTPYHHOTO MPUHTEPA. DIEKTPOCTATHIECKAS
3amuTa. 3a3eMIeHUE AIEKTPOIPHUOOpOB

55

56

57

DNEeKTPUUECKUN TOK, YCIOBHUS €r0
cymectBoBaHus. [locTosHHbIN TOK. Crna
toka. Hanpsixenue. ConpoTusieHue. 3aKOH
Owma a71st yqacTKa HenH

[TocnenoBatenbHOE, TapalIeNbHOE,
CMEIIaHHOE COeJIMHEHUE IIPOBOIHUKOB.
JlabopatopHas pabota «3y4ucHne
CMEIIAaHHOTO COCMHECHUS PE3UCTOPOB)

PaboTa 1 MOIIHOCTH AJIEKTPHUUECKOTO TOKA.
3axon [Ixoyns-Jlenna

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

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

58

3akon OMa a7 TOJTHOU (3aMKHYTOH )

SHCKTquCCKOﬁ OCIIn. KOpOTKOC 3aMBbIKaHHUC.

JlabopatopHas padota «M3mepenue I/1C
HNCTOYHHKA TOKa U €TI0 BHYTPECHHETO
COTPOTHUBIICHHUS

bubnnorexa [IOK
https://m.edsoo.ru/ff0c7ae0

59

DJeKTpOHHAsI MPOBOAUMOCTD TBEP/IBIX
METAIUIOB. 3aBUCHMOCTD COMPOTUBIICHHS
METAaJUIOB OT TEMIIEPATYPHL.
CBepXxXmnpoBOIUMOCTD

60

61

OnexTpuueckuil Tok B Bakyyme. CBoiicTBa
SNEKTPOHHBIX TyYKOB

ITosmynpoBoaHMKH, HX COOCTBEHHAS 1
prMecHas npoBoauMocTs. CBoiicTBa p—N-
nepexoa. [1oaynpoBOTHIKOBBIE TPHOOPHI

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



https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

DJIeKTpUYECKUH TOK B pacTBOpax n

62 pacrmiaBax 3JeKTPOJIUTOB. 1 bubnunorexa [JOK
DNEKTPONUTHYECCKAS THCCOHALIHS. https://m.edsoo.ru/ff0c82ba
OnexTponu3
OneKTpudecKui T?K B razax. ) BuGmiorexa LIOK

63 CaMOCTOSITeNIbHBIN U HECAMOCTOATEIbHBIN 1

https://m.edsoo.ru/ff0c84ae
paspsaa. Monnus. [lnazma

o BH:KTpH::c::eHe HpHSOSH 1;1 }{_(;Tzoﬁc:;a U UX . BuGmorexa LIOK
MPaKTHIECKOE TPUMEHEHHE. BT

P P P https://m.edsoo.ru/ff0c86fc
TEXHHUKH 0€30MacHOCTH
bubaunorexka [JOK
65 0606 i €) 1
CDHIAIOIIHIL YPOI (SCKTPOMMHAMIIA https://m.edsoo.ru/ff0c88be
Konrponbhas pabora mo teme

66 «Qnekrpoctaruka. [1ocTosHHBII 1 Bubmmorexka [IOK
JNeKTpudeckuii TOK. TOKH B pasmuIHbIX https://m.edsoo.ru/ff0c8a8a
cpemax»

67 Peseprublit ypok. KonTponsHast paborta mo 1 Bubmmorexa [IOK
Teme "DaekTpoauHaMuKa" https://m.edsoo.ru/ff0c8c56

68 PeseprHblit ypok. O606maromuit ypok mo 1 Bubnunorexa IIOK
temam 10 kiacca https://m.edsoo.ru/ff0c8f6c

OBLIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

KoauuecTBo yacoB

DJIeKTPOHHBIE HU(POBLIE

Jara
Tema ypoka Kontpoabnbie  Ipakrudeckue o0pa3oBaTelbHbIE
H3y4YeHHusI
pecypcbl
TlocTosTHHBIE MArHUTHI M MX B3aUMOJICHCTBHE.
Bbubaunoreka [JOK

MaruautHoe none. Bekrop MarHuTHoi
MHIYKOWH. JINHUY MarHUTHOW MHAYKIMN
MarHuTHO€ 1oJie IPOBOJHUKA C TOKOM. OIBIT
Opcrena. BzaumoseiicTBrue NpoBOAHUKOB C
TOKOM

JlabopaTopHnas pabota «M3ydyeHue
MAardmMTHOrO IOJIA KaTYIIKKU C TOKOM»

https://m.edsoo.ru/ff0c9778

Bubmmoreka IIOK
https://m.edsoo.ru/ff0c98fe

bubanoreka [JOK
https://m.edsoo.ru/ffOc98fe

JlelicTBHe MarHUTHOTO TIOJISl HA TPOBOJIHUK C
TokoM. Cuna Amrepa. JlJabopatopHas padora
«MccnenoBanne NeHCTBHUS HOCTOSIHHOTO
MarHuTa Ha paMKy ¢ TOKOM)

Bubnmoreka IIOK
https://m.edsoo.ru/ff0c9ac0

JleiicTBHE MAarHATHOTO TIOJIS Ha IBIOKYIIYIOCS
3apspkeHHYI0 yactuiy. Cria JlopeHna.
Pabora cuner Jloperna

DnexTpoMarHuTHas MHAYKIus. [loTok
BEeKTOpa MarHUTHOW HHIyKImMH. DJ(C
HHAYKIUH. 3aKOH 3JIeKTPOMarHUTHOMN
naaykun Oapanes

JlaGoparopnas pabota «lccnenoBanue
SABJICHUA 3J'IeKTpOMaFHPITHOﬁ WHAOYKOHUW)

bubanoreka [JOK
https://m.edsoo.ru/ff0c9df4

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

WHIyKTUBHOCTb. SIBIICHUE CAMOUHIYKIIUH.
O/1C caMOMHAYKIIMU. DHEPrusi MAarHUTHOTO
TOJIS KaTYIIKH C TOKOM. DJIEKTPOMarHuTHOE
nose

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

TexHuueckue ycTpoucTBa U UX IPUMEHEHUE:!
IIOCTOSIHHBIE MAarHUTBHI, 3JIEKTPOMAarHHThI,
3JIEKTPOABUIaTeNb, YCKOPUTEIIN
3JIEMEHTapHbIX YaCTHLl, UHAYKIMOHHAS I1e4b



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600

10 O6o06maromuii ypok «MarHuTHOE TIOJIe. Bubnmoreka IIOK
DNeKTPOMArHUTHAS HHIYKIHSD) https://m.edsoo.ru/ffOcab82

1 KontponsHas padora mo reme «MarHuTHOE Bbubmmorexa [IOK
moJte. DIIEKTPOMArHUTHAS HHTYKITHSD) https://m.edsoo.ru/ffOcad58
CB0oOOIHBIE MEXaHMYECKHE KOIEOaHHsL.

12 I'apmonnueckue xoaebdanus. YpaBHeHHE Bubnmoreka [IOK
rapMOHHYECKHX KoJebanuii. [IpeBparieHue https://m.edsoo.ru/ffOcaf06
SHEpruu
JlabopaTopnas pabota «VccnenoBanne

13 3aBUCHMOCTH IIEPHO/Ia MaJIbIX KOJeOaHui
rpy3a Ha HUTH OT JJIMHBI HUTH U Macchl
rpy3a»

Konebarenpuerii koHTYp. CBOOOIHBIE
3JIEKTPOMarHUTHBIE KOJICOAHNS B HICATEHOM

14 KOHegTeHBHOM KOHType. AHAJIOTHS MEXAY Bubamorexa LIOK

https://m.edsoo.ru/ff0ch820
MEXaHWYECKUMH U DJICKTPOMArHUTHBIMH
KoJIeOaHUAMU
®opmyna ToMcona. 3aKoH cOXpaHEHUS
15 3H6I[’)FI/}III/I B HICaJIbHOM KOJ‘IG6aT§J‘ILHOM Bubamorexa LIOK
https://m.edsoo.ru/ff0ch9c4
KOHTYpe
[pexacraBneHune o 3aTyxarolInX KoJeOaHUsX.

16 BrIHyXIeHHbIC MEXaHUYECKHE KOJICOAHMs. Bubnnoreka IIOK
Pesonanc. BoinyxaeHHbIe https://m.edsoo.ru/ffOcbb86
JIEKTPOMAarHUTHBIE KOJICOAHHS
ITepemennsbIif Tok. CHHYCOHUIANbHBINA
IepeMeHHbII TOK. MOITHOCTh EPEMEHHOTO bubmmorexa IIOK

17 .

TOKa. AMIUTUTY/IHOE U IEHCTBYOIIIEE https://m.edsoo.ru/ffOcbd34
3HAUEHHE CHIIBI TOKA M HATIPSKEHUS

18 Tpancdopmarop. [IpousBocTBO, epenada u
MOTpeOJICHUE AIIEKTPHUUECKOI SIHEPTHU
VYcTpoicTBO M IpaKTHYECKOe IPHUMEHEHHUE

19 3H£WHQGCKOFOP3BOHKa, reHepI:Topa bubamorexa LIOK

. https://m.edsoo.ru/ff0cc324
NIepEeMEHHOT0 TOKa, JTMHUH dJIeKTponepeayd
20 DKOJIOTHYECKUE PUCKH TPH TPOU3BOICTBE



https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
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
https://m.edsoo.ru/ff0cc324

anekTposHeprun. KynbTypa ucnonap3oBanns
3NEKTPOIHEPTUU B TOBCETHEBHOM KU3HI

MexaHHYeCKHe BOJIHBI, YCIOBHS
pacupoctpanenus. [lepuon. CkopocTb

Bubnmoreka IIOK

21 PacTpoCTpaHEHHs U [UTHHA BOJTHBL https://m.edsoo.ru/ffOcca54
IToniepeuHble ¥ IPOTOIBHBIC BOJIHBI
29 3Byk. CKOpOCTh 3ByKa. ' pOMKOCTH 3BYyKa. Bubmuoreka [IOK
BeicoTa ToHa. Tem06p 3ByKa https://m.edsoo.ru/ffOcccOc
23 DJIeKTpOMarHuTHEIE BOJIHBL, X CBOHCTBA U Bbubmmorexa [IOK
ckopoctb. [IIkana 3MeKTpOMarHUTHBIX BOJIH https://m.edsoo.ru/ffOccfe0
24 [TpyHOMIBI PAAUOCBSI3H U TEICBHICHUS.
PasBurne cpencts cBsazu. Panmonokaums
bubanoreka [JOK
25 Kontponpras padora «KonebaHus 1 BOTHBI» https://m.eds0o.ru/f0ccef8
[psiMonMHEWHOE pacpoCTpaHSHUE CBETa B
26 O;Hopoz[Hofx'I cpe;;. T(E)qqublﬁ WCTOYHHUK bubnmorexa [IOK
https://m.edsoo.ru/ff0cd350
cBeTta. Jlyu cBeta
OtpaxkeHHe cBeTa. 3aKOHBI OTPAXKCHUS CBETA.
27 HZ)Tc)TpoeHI/Ie n300pakeHU B l'II)J'IOCKOM Bubmmorexa LIOK
https://m.edsoo.ru/ff0cd4e0
3epKaie
IIpenomnenue ceera. [lonHoe BHyTpeHHEE
28 OTP;)a)KeHI/Ie. IpenenbHbIi yrom H}(])TJ;II){OFO brbmmorexa LIOK
https://m.edsoo.ru/ff0cd7{6
BHYTPEHHET0 OTPaXKEHUsI
JlabopaTopnas pabota «/3mepeHue Bubmmorexa [IOK
29
MOKa3aTessl IPEIOMIICHHS CTEKITa https://m.edsoo.ru/ffOcd67a
30 JIumssl. [TocTpoenue n300paskeHMiA B JINH3E. Bubmmorexa [IOK
dopmyIia TOHKO# JUH3bL. Y BEIMUEHHE JTIUH3bI https://m.edsoo.ru/ffOcddle
31 JlaGoparopnas pabota «MccnenoBanue
CBOMCTB M300paXCHUH B TMH3aX)»
Hucnepcus cBera. CII0XKHBIH cOocTaB 6eoro
32 ceera. L[ger. JIaboparopnas pabora
«Ha0umoieHue aucnepcuu cBeTay
33 Hutepdepenrms ceeta. Juppaxims ceeTa. Bubnmorexa ITOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

HudpaxmnmonHas peniéTka

https://m.edsoo.ru/ffOced22

HOHepe‘IHOCTL CBCTOBBIX BOJIH. Honapmaum{

Bbubnanoreka [JOK

34 cBeTa https://m.edsoo.ru/ff0cf02e
35 OnTryeckue mpuOOpPEI U yCTPOHCTBA U
YCIIOBHS UX 0€30MACHOTO MPUMCHEHHUS
3 | esarame Hosryaare creumarmaoh eopo biorera L1OK
https://m.edsoo.ru/ff0cf862
OTHOCHTEIIEHOCTH
37 OTHOCUTEIBHOCTH OJTHOBPEMEHHOCTH. Bubmuoreka [IOK
3ameyieHre BpEMEHU U COKPAIlEHHE JUTHHBI https://m.edsoo.ru/ffOcfa42
DHEprusi U UMITYJIbC PESITUBUCTCKON
38 ‘IaCTIj/ILILI. CB;BLy Macfm C 3HEprueH u bubmorexa [IOK
https://m.edsoo.ru/ffOcfc68
AMIYIbCOM. DHEPTHS MOKOS
Kontponpras padorta «Ontruka. OCHOBBI Bubmmorexa [IOK
39 N
CHeLUaTbHON TEOPHH OTHOCHTEIILHOCTHY https://m.edsoo.ru/ffOcf6f0
40 ®otonsl. Popmyna [Inanka. DHeprus u bubnuoreka [IOK
HUMITYJTEC POTOHA https://m.edsoo.ru/ffOcfel6
a1 OTKpEITHE U HecnenoBanme GoTodddekra. Bubmmorexa [IOK
Omsiter A. I'. CrosneroBa https://m.edsoo.ru/ff0cffc4
3akonsl poTtordpdexra. YpaBHEeHUE
42 BﬁHMTeEHa zmq;){q;boma(b(gema. «Kpacnas Bubmmorexa LIOK
https://m.edsoo.ru/ff0d015e
rparuna» Goroddpdexra
43 Hasnenne ceera. Onpitsl 1. H. JIeGenena. bubnunoreka [JOK
XHUMHYECKOE JIEHCTBHIE CBETA https://m.edsoo.ru/ff0d04a6
TexHUYECKHE YCTPOWCTBA U IPAKTUIECKOE
44 IpUMeHeHHe: (POTOIIEMEHT, (POTOTATIHK,
coJIHeUHasi baTapest, CBETOAMO I
45 Pemenue 3amau mo teme «JI€MEHTHI bubnmoreka IJOK
KBaHTOBOH ONTHKI https://m.edsoo.ru/ff0d0302
Mopens atoma Tomcona. OBITHE
46 Pe;;pcbopna 10 PacCEeSTHUIO (l-JaCTHII. brbmmorexa LIOK
https://m.edsoo.ru/ff0d091a
[InanerapHas MOJeNb aTOMa
47 Iocrynatsr bopa Bubnmoreka IIOK



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
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
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https://m.edsoo.ru/ff0dOafa

48

49

Wznyuenue u norsomeHne GoTOHOB MpH
MIepexoJie aTOMa C OHOTO YPOBHS SHEPTUH Ha
Ipyroi. Bunsl ciekTpos

BonHoBsle cBolicTBa yacTH. BonHsl ne
Bpoiins. KopnyckynsapHO-BOIHOBOH Ayalu3M.
CHOHTaHHOE U BBIHYXKICHHOE U3IIy4YeHUE

Bubnmoreka IIOK
https://m.edsoo.ru/ff0d0Oafa

Bubnmoreka IIOK
https://m.edsoo.ru/ff0d0ca8

50

OTKpBITHE PaTHOaKTHBHOCTH. OTIBITHI
Pesepdopna o onpeneneHnio cocraBa
PaloaKTHBHOTO M3Ty4eHHS

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

51

52

53

54

55

CaoticTBa anbda-, bera-, raMMa-H3ITydIeHHS.
BnusiHre painoakTHBHOCTH Ha >KUBBIE
OpPraHU3MEI

OTKpbITHE IPOTOHA U HEUTpOHA. 30TOMEI.
Anbda-pacnan. DIEKTPOHHBIA U
MIO3UTPOHHBII Oeta-pacnan. ['amma-
U3ITyYeHHE

OHeprus CBA3M HYKJIOHOB B sJipe. SnepHble
peakuuu. Snepusriii peaktop. [Ipobnemsl,
NIEPCIEKTUBBI, IKOJOTUIECKUE ACTIEKTHI
SIIEPHOM YHEPTETUKHU

DneMeHTapHble yacTUIbl. OTKPBITHE
MO3UTpOHAa. MeTobI HaOMIOACHNS 1
perucTpanuu 3JJEMEHTAPHBIX YaCTHUII.
Kpyrusiii cton «@yHI1aMeHTanbHbIe
B3auMoieiicTBHs. EnquHCTBO husndeckoit
KapTUHBI MUPA»

Bun 3Bé3aH0T0 HeOa. Co3Be3aus, spKue
3Bé3}lbl, IIAHCTHI, UX BUAUMOC IBUXKCHUC.
ConHeuHas cuctema

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

butnuoreka IIOK
https://m.edsoo.ru/ff0d1356

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

56

57

Comnnne. CoiHeuHast akTUBHOCTD. ICTOUHHK
sHepruu CoJsiHUA U 3BE3]

3BE3/TbI, UX OCHOBHBIE XapaKTEPUCTUKH.
3BE3/1bI INIABHOM MOCIIEA0OBATEIBHOCTH.



https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

Buytpennee crpoenue 38¢31. CoBpeMeHHBIE
MIPE/ICTABIICHUS O MIPOUCXOKACHUH U
sBostory CoJlHIa U 3BE3]

58

Maieunslii [1yts — Hama ["anakTuka.
IMonoxxenne u aemxerune CorHIa B
lanakruke. ['anaktuku. Y€pHbie ABIPHI B
SApax TalakTHK

59

60

61

Bcenennas. Pazoeranue ranaktuk. Teopus
Bonbioro B3peiBa. PenukroBoe nznyyeHue.
MeraranakTuka

Hepemennsie npo0iaeMbl acTpOHOMUHN

KontpomnbHas pabota «7I€MEHTHI
ACTPOHOMMH U acTPOPUZUKI»

62

O6o06maromuii ypok. Ponp ¢pusnkn
aCTPOHOMHH B 3KOHOMUYECKOH,
TEXHOJIOTHISCKOM, COITUATEHON M ATHICCKOM
ctepax nesTeIbHOCTH YeI0BeKa

63

64

65

O6o6maromuit ypok. Poip n mecto puzuku u

aCTPOHOMMH B COBPEMEHHON HaYy4HOH
KapTHHE MHpa

O6o6maromuii ypok. Poib dhusnueckoit
Teopuu B (POPMHUPOBAHUH MPEICTABICHUIT O
(bu3nYecKoil KapTHHE MUpa

O6o0maromuit ypok. MecTo pu3ndeckoi
KapTUHBI MUpa B O0ILEM PSIy HAyK

66

67

PesepBHblil ypok. MaruutHoe mnose.
DJIeKTpOMAarHUTHAS HHAYKIHS
Pesepsusbiit ypok. Ontuka. OCHOBBI
CIeMaTbHON TEOPHH OTHOCHTEIEHOCTH

68

OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME

Pe3sepnslit ypok. KBantoBas dusmnka.
DJIeMEeHTBI aCTPOHOMUU U acTPOPU3NKU

bubnmoreka IJOK
https://m.edsoo.ru/ff0d1784



https://m.edsoo.ru/ff0d1784

YYEBHO-METOJUYECKOE OBECIIEYHEHUE OBPA30OBATEJIBHOI'O TIPOLECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI U151 YYEHUKA

» ®usuka, 10 xmace/ Msxumes .., Byxosues b.b., Corckuit H.H. mox pexakuneii [Tapdentrenoit H.A.,
AxronepHoe obmectBo «M3narensctBo «IIpocBeieHue
» ®usuka, 11 xace/ Mskumes I'.J1., Byxosues b.b., Yapyrun B.M. nox penakuueii [Tapdentoesoii H.A.,

AKHI/IOHepHOG 06IlIeCTBO «M3maTenbcTBO ((HpOCBeIHeHI/Ie))

METOJUYECKHUE MATEPHAJIBI JJIS1 YUUTEJIA

1. Coopuuku 3amay: Puznka. 3agaunuk. 10-11 ki.: [Tocobue ans obmeodpa3oBar. yupexxaeHuii / PeiMkeBud
AL

2. Yrayonennoe nzyuenue pusuku B 10-11 xnaccax: Ku. [{ns yuutens / O.®. Kabapaun, C.1. Kabapauna,
B.A. OpnoBa. — M.: [IpocBemienue

3. Cremanosa I'.H. CoopHauk 3ama4 mo ¢pusuke. 10- 11 xkmacc. — M.: [Ipocsemenne

4. JILA.Kupuk «Puzuka-rperaxép» roropumcs k EI'D M.: Nnekca

5. ML.YO. lemunoBa, B.A.OpinoBa u np. ,Tunossie TecToBbIC 3ananus. ET'D

NUD®POBBIE OBPA30OBATEJIBHBIE PECYPCbBI U PECYPCBI CETU HHTEPHET
- https://resh.edu.ru/

- Xusas ¢usuka: oOyuaromas nmporpamma. http://www.int-edu.ru/soft/fiz.html

- Ypoku ¢usuku ¢ ucrnonb3oBanuem Mutepuera. http://www.phizinter.chat.ru/

- @usuka.ru. http://www.fizika.ru/



