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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma o ¢u3uke 6a30BOTO YPOBHS Ha YPOBHE CpeIHETO 00ImIero oopazoBanus papaboTaHa Ha
OCHOBE TOJIOKEHHH M TpeOOBaHMH K pe3ylnbTaTaM OCBOCHHUS OCHOBHOW 00pa30BaTENbHOW HPOTPAMMEI,
npencrasieHHbix B @I'OC COO, a takke ¢ yuérom (enepanbHoil pabodell mporpaMMbl BOCIHTAHUS H
KOHLEIIUH TpenojaBaHus yueOHoro npeaMera «@usuka» B o0pa3zoBaTelbHbIX opranusanusiax Poccuiickoit
®denepanny, peajin3yroIuX OCHOBHbIE 00pa30BaTElIbHbIE POTrPaMMBbl.

Copneprkanue mporpaMmbl 1o (pU3KMKe HaMpaBIeHO HAa (POPMUPOBAHUE €CTECTBEHHO-HAYYHOW KaPTHHBI
mupa oOyqaromuxcs 10—11 xiaccoB nmpu oOydeHnn ux Qusnke Ha 6a30BOM YPOBHE Ha OCHOBE CHCTEMHO-
JeqaTeNbHOCTHOTO moaxona. Ilporpamma mo ¢usuke cootBerctByer TtpeboBanmsim PI'OC COO «
IUIAHUPYEMbBIM  JIMYHOCTHBIM, MPEIMETHbIM M METAlpPEJMETHBIM pe3yJbTaTaM OOYy4eHMs, a TaKxKe
YUUTBHIBAET HEOOXOJUMOCTh pEaJU3alUud MEXIPEIMETHBIX CBsI3ed (HU3UKH C E€CTECTBEHHO-HAYyYHBIMU
yueOHBIMM TNIpeAMeTaMu. B Hell onpenensioTcs OCHOBHBIE 1€MW M3ydeHUs (DU3MKM Ha YPOBHE CPEIHErO
oOuiero o6pa3oBaHusl, IIAHUPYEMBbIE PE3YJIbTaThl OCBOCHUSI Kypca (PU3UKHU: TMYHOCTHBIE, METAIIPEIMETHBIE,
npeaMeTHbIe (Ha 0a30BOM YpOBHE).

[IporpamMma no gu3suke BKIIOYAET:

e [IJIaHUpPyEeMble pe3ylbTaTbl OCBOEHHS Kypca (u3MKM Ha 0a30BOM YypOBHE, B TOM 4HCIIE

MpeIMETHBIE PE3yabTaThl MO rojiaM O0yUYEHHUS;

e cojepxaHue yueOHoro npeamera «Pusnkay no rogam oOydeHusl.

®du3rka Kak Hayka o HanboJiee 00IKX 3aKOHAX MPHUPO/bI, BBICTYMAasl B Ka4ecTBE y4eOHOIO MpeaMera
B IIKOJIE, BHOCHT CYIIECTBEHHBIM BKJIaJ B CHUCTEMY 3HaHUU 00 okpyxaromeMm mwupe. IIKompHBIM Kypc
(bU3UKH — CUCTEMOOOPA3YIONIUI JJI1 €CTeCTBEHHO-HAYYHBIX YUE€OHBIX MPEIMETOB, MOCKOJIBKY (hHU3UUYECKUE
3aKOHBI JIS)KAT B OCHOBE IPOIIECCOB U SIBJICHUH, U3y4aeMbIX XUMHEH, Onosioruei, pusndeckoit reorpadpueit
n actpoHoMueil. Mcnonb3oBaHue M akTMBHOE NMPUMEHEHHE (PU3NYECKUX 3HAHUN ONpEIENseT XapakTep W
pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTHH B cepe SHEPreTHKH, TPAHCIOPTa, OCBOCHHUS KOCMOCA, MOJTy4YEHUs
HOBBIX MAaTEpUAJIOB C 3aJaHHBIMU CBOWCTBaMM U JIpyrux. M3yueHue (pu3Mku BHOCUT OCHOBHOH BKJaja B
(opMupOBaHHE €CTECTBEHHO-HAYYHOW KapTUHBI MUpa 00y4aromuxcs, B OPMUPOBAHNE YMEHUN IPUMEHSTh
Hay4HbIIl METOJI IO3HAHUS IIPU BBIIIOJHEHUN UMHU Y4eOHBIX UCCIIEOBAHUM.

B ocHoBy Kypca (pu3uku ISl ypOBHSI CpeAHEro o0Iero oOpa3oBaHus MOJOXKEH psii UAeH, KOTopble
MO>KHO paccMaTpHUBaTh KaK IPUHLUIIBI €0 NOCTPOCHUS.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEW KypcC SBISETCS JIOTUYECKH 3aBEPLIEHHBIM, OH COAEPIKUT
MaTepuall U3 BCeX pa3iesoB (PU3HMKH, BKIIOYAET KaK BONPOCHI KJIACCUYECKOM, TaK U COBPEMEHHON (PU3HKH.

Hoes cenepanuzayuu. B cooTBeTcTBUM C HeW Martepuan Kypca (QuU3MKd OOBEAUHEH BOKPYT
¢u3nueckux Teopuil. Beaymum B Kypce siBiisseTcsi GOpMHUPOBAHUE NPEACTABICHUN O CTPYKTYPHBIX YPOBHSAX
MaTEepHH, BELIECTBE U IOJIE.

Hoes cymanumapusayuu. EE€ peanu3zanys npeanogaraeT UCIob30BaHNe T'yMaHUTAPHOIO MOTEHIMAaIa
¢u3n4ecKoll HayKH, OCMBICIEHHE CBSI3M pa3BUTHS (QU3MKUM C pa3BUTHEM OOIIECTBA, a TaKXkKe C
MHUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU M 3KOJIOTHYECKUMU MPOOIEeMaMHU.

Hoes npuxnaonoti nanpaenrennocmu. Kypc GU3UKu npennojaraeT 3HaKOMCTBO € HIMPOKHM KPYrom
TEXHUUYECKUX U TEXHOJOTUYECKUX IIPUIIOKEHNIN U3YUEHHBIX TEOPUI U 3aKOHOB.

Hoes skonocuzayuu peanusyercs MOCPEIACTBOM BBEICHUS 3JIEMEHTOB COJEP)KAaHUs, MOCBAIIEHHBIX
HKOJIOTHYECKUM MpoOjIeMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHbl C PAa3BUTHEM TEXHUKU U TEXHOJOTHH, a
TaKxke 00CyKAeHus MpooIeM paloHAIBLHOTO MPUPO/IOTIONB30BAHUS U HKOJIOTHUECKOW O€30M1aCHOCTH.

CrepHEBBIMH 3JIEMEHTaMU Kypca (DU3MKM Ha YpOBHE CpelHero oOIiero oOpa3oBaHMs SIBISIOTCS
¢usnueckue Teopun (hopMUpOBaHHUE MPEACTABIECHUN O CTPYKTYpE MOCTPOCHUS (PU3UUECKON TEOPUH, POIH
(GyHIaMEHTAIBHBIX 3aKOHOB W TPHHIMIOB B COBPEMEHHBIX MPEJCTABICHUAX O MpPUPOJE, TpaHUIaxX
MIPUMEHUMOCTH TEOPH, JJIS1 ONUCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUI U IPOIIECCOB).

CHUCTEeMHO-JICITETbHOCTHBIM TOJX0Jl B Kypce (U3MKM peanu3yercss Npexae BCero 3a Cyér
OpraHu3aIluK SKCIIEPUMEHTAIBHOM JeATeNIbHOCTH oOyuaromuxcs. Jias 6a30Boro ypoBHs Kypca (DU3MKHA —



3TO HCIOJIb30BAaHHE CUCTEMBI ()POHTAIBHBIX KPATKOBPEMEHHBIX 3KCIIEPUMEHTOB U J1a0OpaTOPHBIX padoT,
KOTOpBIE B IporpaMMe 1o (usuke OObEIUHEHBI B OOIIMI CIUCOK YYEHHYECKHUX MPAKTUYECKHX PalboT.
Bbienenne B yKa3aHHOM TIepeyHe JIaOOpaTOPHBIX pabOT, MPOBOJUMBIX JUIS KOHTPOJII W OLIEHKH,
OCYIIECTBISICTCS YYaCTHUKAMH 00pa30oBaTEIbHOIO Mpollecca MCXOMAs M3 OCOOCHHOCTEH IUIAHUPOBAHUS U
ocHamieHus: kaOuHera ¢usuku. Ilpm 3TOM oOecmeunBaeTcss OBJaJCHHE OOYYAIOUIUMHCA YMEHHSIMH
MIPOBOJIUTh KOCBEHHBIC W3MEPEHUs, WCCIICAOBAaHUS 3aBUCHMOCTEH (PM3MYECKUX BEIUYMH U TIOCTAaHOBKY
OTIBITOB TIO TIPOBEPKE MPEATIOKEHHBIX TUIIOTE3.

Bonpmoe BHUMaHWE YIENSeTCS PEIICHHIO PAacYETHBIX M KAueCTBEHHBIX 3amad. [Ipm stom uis
pacu€THBIX 3a/1a4 MPHOPUTETOM SIBJISIIOTCS 3a/1a4M C SBHO 33JaHHOHM (hPU3MUYECKON MOJENBIO, TIO3BOJISIOIINE
NPUMEHATh W3YYCHHBIC 3aKOHBI W 3aKOHOMEPHOCTH KaK W3 OJHOTO pasfena Kypca, TaKk W HHTETPHPYs
3HaHUS U3 PasHBIX pa3aenoB. Iy KaueCTBEHHBIX 3a7ay MPUOPUTETOM SIBIAIOTCS 3aJaHHS Ha OOBSICHEHUE
MPOTEKaHUs (PU3MUECKUX SIBJICHUN M MPOLIECCOB B OKPYXKAIOIIEH KU3HHU, TpeOyrolue Bpi0opa pU3nIecKon
MOJICJH JJISl CUTYaIliH MPaKTHKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpedoBanusmu DPI'OC COO k MaTepuaibHO-TEXHUYECKOMY OOECIeUeHUIO
ydueOHOro mporecca 0a30BbIM YpOBEHb Kypca (DU3MKH HA YPOBHE CPEIHETO OOIero oOpa3zoBaHUs JTOJKEH
M3ydaThCsl B YCIOBHUSX NPEIMETHOTO KaOWHeTa (U3WKHA WM B YCIOBHUSAX WHTETPUPOBAHHOTO KaOWHeTa
MPEAMETOB €CTECTBEHHO-HAYYHOTO IMKJa. B kabuHeTe Gu3mKu J0KHO OBITH HEOOX0oaMMOE TabopaTtopHoe
000pyIOBaHUE ISl BHITIOJIHEHUS YKa3aHHBIX B MTPOTpaMMe 1Mo (GU3UKe YICHHYECKUX MPAKTUIECKUX PadoT
JEMOHCTPAIIHOHHOE 000PyIOBaHHE.

JleMoHCTparoHHOe 00OpynoBaHuEe (OpMHUPYETCS B COOTBETCTBUU C TMPHHIUIIOM MHHHUMAIBHOM
JOCTAaTOYHOCTH M oOOecTeYrBaeT TOCTAHOBKY TMEPEYHCICHHBIX B IMporpaMMme MO0 (HU3UKE KIFOYEBBIX
JIEMOHCTpAIMI IS HCCIIEIOBAHNUS N3ydaeMbIX SIBICHUH M MPOIIECCOB, SMITUPUIECKUX U (YHIaMEHTATHHBIX
3aKOHOB, X TEXHUYECKUX MPUMEHEHHI.

JlaGopaTopHoe oOOpymOBaHHE I YYCHHYECKHUX TMPAKTHUYECKHX paboT ¢dopMupyeTcss B BHIE
TEMaTUYEeCKNX KOMIUJIEKTOB M OOecrneynBaeTcss B pacuére OJHOTO KOMIUIEKTa Ha JBYX OOydYaroIlUXcCs.
Temarnueckue KOMIUIEKTHI J1aOOPATOPHOTO OOOpPYIOBaHHS OJKHBI OBITH MOCTPOEHBI Ha KOMIUIEKCHOM
HCIOJIb30BAHNN aHAJIOTOBBIX U HHU(POBBIX MPUOOPOB, a TAaKKE KOMIBIOTEPHBIX MU3MEPUTEIBHBIX CUCTEM B
BHJIe IU(PPOBBIX JTA0OPATOPHIA.

OCHOBHBIMH LEJSMHU U3y4eHUs (PU3UKHU B 00IIeM 00pa30BaHUM SIBISIOTCS:

e (opmupoBaHue HHTEpeca W CTpEeMJICHHS OOydaloluXCsi K HAay4YHOMY H3YUEHHUIO MPHUPOJBI,

pa3BUTHE UX UHTEIUIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEI;

® pa3BUTHUE NPEJCTABICHUN O HAYYHOM METOJIEe MO3HAHUA U (GOPMHUPOBAHUE HCCIEAOBATEIHCKOTO
OTHOIICHUS K OKPYKAIOIIHUM SIBICHUSM;

¢ (opmupoBaHUE HAYyYHOTO MHPOBO33PEHHS KaK pe3ylbTaTa U3y4yeHHUsI OCHOB CTPOCHHSI MaTepUU U
(GyHIaMEHTAIbHBIX 3aKOHOB (DU3HUKU;

e (opmupoBaHue YMEHHI OOBSICHITH SBICHUS C UCIOJIb30BaHUEM (DM3MUYECKUX 3HAHWM U HAYYHBIX
JI0Ka3aTelIbCTB;

e (opmupoBaHue MpeACTaBICHUN O PONM (PU3MKK AN Pa3BUTHUS APYTUX ECTECTBEHHBIX HayK,
TEXHHUKHU M TEXHOJIOTHI.

JlocTipkeHHe 3THX 1esiell o0ecriednBaeTcs PelIeHneM CIIeAYIOINX 3a1a4 B IpoLecce N3ydeHHs Kypca

(bu3MKN Ha YPOBHE CpeTHEro 001Iero 0opazoBaHus:

e npuoOpeTeHHe CUCTEMbl 3HAHUH 00 OOUMX (PU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAaX, TEOPHUSX,
BKJIIOUAsl MEXaHUKY, MOJIEKYJIAPHYIO (DU3UKY, DIIEKTPOAUHAMUKY, KBAHTOBYIO (PH3UKY U DJIEMEHTHI
acTpousuku;

e (opMupoBaHHE YMEHUN MPHUMEHSATh TEOPETUUYECKUE 3HAHUS Ui OOBACHEHHMS (PU3MUECKUX
SIBIICHUW B TIPUPOJIE U JUTSI IPUHATHUS MPAKTUYECKUX PEIICHUI B TIOBCETHEBHOM KU3HU;



® OCBOEGHHE CIOCOOOB peIIeHUs Pa3IMYHBIX 3a/1a4 C SIBHO 3aJaHHOM (pU3MYecKOW MOJeNblo, 3a/1a4,
MOJIPa3yMEBAIOIINX CAMOCTOATENBHOE CO3JaHHe (U3UYECKON MOJeNu, aJeKBaTHOM YCIOBHSM
3aJ1a4y;
e [OHMMaHWEe (UIMYECKUX OCHOB U TMPHUHLUIOB JCHCTBHS TEXHHMYECKHX YCTPOWCTB H
TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUSA Ha OKPYXKAIOIIYIO CPENY;
® OBJAJICHHE METOJaMH CAaMOCTOSITENIHOTO  IUIAHUPOBAHHMSI M MPOBEACHUS  (U3UUECKUX
OKCIIEPUMEHTOB, AaHajh3a M WHTEPIpEeTauy HHPOPMAIMK, OMpPEACTICHNUS TOCTOBEPHOCTH
IIOJIyYEHHOTO pe3yJIbTaTa;
® CO3/JaHME YCJIOBHM IJii Pa3BUTHUS YMEHHMH MPOEKTHO-HCCIIEIOBATEIbCKOW, TBOPYECKOM
NEeSITEIbHOCTH.
Ha usyuenne ¢pusuku (6a30BbIi YPOBEHB) Ha YPOBHE CpeIHEro o01iero oopasoBanusi oTBOAUTCS 136
yacoB: B 10 kiacce — 68 yacoB (2 yaca B Hezieno), B 11 kinacce — 68 yacos (2 yaca B HEZIENIO).
[Ipennaraemslii B mporpamMme mo Gpu3uke nepeyeHb Jad0paTOPHbIX U MPAKTUYECKUX PabOT SIBISETCS
PEKOMEHJI0BaHHBIM, YUUTENb JeJaeT BBIOOp NPOBENEHMS JIAOOPAaTOPHBIX pabOT U OMBITOB C YYETOM
WHIUBUAYAIBHBIX 0COOEHHOCTEN 00yUaroIXCs.
COAEP)KXAHUE OBYYEHMUSA

10 KJIACC

Paszpen 1. @usuka 1 MeTOAbI HAYYHOI'0 IO3HAHUSA

®du3nka — Hayka o npupojie. Hayuneie MeTO 1l MO3HAHUS OKPYXKAOIIEro Mupa. Poiib skcriepuMenTa u
TEOPUHU B MPOLIECCE MTO3HAHUS TPUPOIbL. DKCIEPUMEHT B (PU3HKE.

MogenupoBanue (pu3nUecKux sIBJICHHA W mpolieccoB. Hayunbie rumore3sl. OU3nvecKkue 3aKOoHBI U
Teopuu. ['paHuIIbl IPUMEHUMOCTH (PrU3HUECKUX 3aKOHOB. [IprHIIMI COOTBETCTBUSI.

Pone u mecto ¢usmku B popMUpPOBAaHWUU COBPEMEHHOW HAYYHOW KapTHHBI MUpPA, B MPAKTUUYECKOU
NEeITENbHOCTH JTIOIEH.

Jlemoncmpayuu

Amnanorosble 1 IU(QPOBBIE U3MEPUTENbHBIE TPUOOPHI, KOMITBIOTEPHBIEC JATUYUKU.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannyeckoe nBuKeHHE. OTHOCHUTEIBHOCTh MEXaHMYECKOTO JBMkeHud. Cucrema otcuéra.
Tpaekropus.

[lepemerienue, cKOpocTh (CpeaHsisi CKOPOCTh, MTHOBEHHAs] CKOPOCTh) U YCKOPEHHE MaTepHallbHOM
TOYKH, UX MPOCKIIUU HA OCH CUCTEMBI KoopauHaT. CloKeHre epeMeleHU U CI0KEHUEe CKOPOCTEH.

PaBHOMEepHOE M PaBHOYCKOpPEHHOE MPSIMOJIMHEHHOE NBMXKEHHE. ['paduiku 3aBUCUMOCTH KOOpPJAWHAT,
CKOPOCTH, YCKOPEHUS, YTH U MEePEMEIICHUS MaTepruaibHOU TOUKH OT BPEMEHHU.

CBoOoiHOE MazieHne. Y CKkopeHrne CBOOOHOTO MaIeHUS.

KpuBonuneiinoe nBuxeHue. JIBHkeHHE MaTepUAIbHON TOYKM MO OKPYKHOCTH C TOCTOSHHOM O
MOJYIII0O CKOpPOCTBbIO. YTJOBasg CKOpPOCTh, JHMHEHHas CKoOpocTh. llepmon u dacrtoTa oOpamieHwus.
[lenTpocTpeMuTenbHOE YCKOPEHHE.

Texuudeckne ycTpolcTBa U MPaKTUUYECKOE MPUMEHEHHUE: CIIUJOMETD, ABIKEHUE CHAPSIOB, IICTTHEIE U
peMEHHBIE TIEpeIauH.

Jlemoncmpayuu

Monenb cucTeMbl OTCUETa, HILTFOCTPAIUs KHHEMATHIECKUX XapaKTEPUCTUK TBUKEHUS.

[IpeoOpazoBanue IBUKEHHIA C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tagenue Ten B BO3AyXe U B Pa3peKEHHOM MPOCTPAHCTBE.

Habmronenue ABMKeHU Tena, OpOIIEHHOTO MO YTIIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHHst CBOOOTHOTO TaCHMSL.



HanpaBiieHne cCKkopocTH NpH IBUKEHUU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3ydyeHne HepaBHOMEPHOTO JBUKEHMSI C LIENIbIO OIIPEAEICHUSI MTHOBEHHOM CKOPOCTH.

HccnenoBanue COOTHOLIEHUS MEXAY MYTSIMH, IPOWJECHHBIMU TEJIOM 3a IOCIIEIOBATEIbHbIE PaBHbIE
IIPOMEXYTKHA BPEMEHU IIPU PABHOYCKOPEHHOM JIBUKEHUH C HAYaJIbHOM CKOPOCTBIO, PABHOM HYIIIO.

N3yuenue nBUKEHUs MApUKa B BA3KOU KHUJIKOCTH.

W3yuenne nBMKeHUs Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuxa

[Ipunnun otHOCcUTenbHOCTH 'anmnes. Ilepseiii 3axkoH HerotoHa. MHepanbHble CHCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuniun cynepno3unuu cuii. Bropoii 3akon HeroToHa 17151 MatepuaibHOM TOUYKH.
Tpernii 3akoH HpI0TOHA JU1s1 MaTEpUAJIBHBIX TOYEK.

3akoH BceMHupHOro Tarotenus. Cuna tsxectd. [lepBas kocMHuueckas CKOPOCTb.

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

Tpenne. Bunpl Tpenus (mokosi, ckoyibykeHusi, kaueHust). Cuna tpenusa. Cyxoe Ttpenue. Cuia TpeHus
CKOJIbKEHUSI U cuiia TpeHus nokosi. Koapduuuent tpenus. Cuna conpoTuBIEHUS MPHU ABMXKEHUU Teja B
AKUJKOCTU WM rase.

[TocTynarensHoe ¥ BpamiateabHOE ABUKEHUE aOCOIIOTHO TBEPAOTO Tena.

MoMeHT cuiibl OTHOCUTENBHO OcH BpauieHus. [1nedo cuibl. Y cnoBus paBHOBecHs TBEPAOTO Tela.

Texnuueckue ycTpoiCcTBa U NMPAKTHUECKOE NMPUMEHEHHE: MOAIIUITHUKY, TBUKEHHE HMCKYCCTBEHHBIX
CIIyTHUKOB.

Jlemoncmpayuu

SIBrnenne nHepUUH.

CpaBHeHME Macc B3aUMOICHUCTBYIOIIUX TEJT.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CrnoxeHue cuil.

3aBUCUMOCTb CHJIBI YIPYTOCTH OT AepopMaIii.

Hesecomocts. Bec Tena npu yCKOpEHHOM MOABEME U M1AJICHUH.

CpaBHeHME CHII TPEHUS TIOKOSI, KAYEHUS U CKOJIbKCHHUSI.

VYcnoBus paBHOBecHs TBEPIOTO Tesa. Buibl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yuenue nBuxenust Opycka o HaKJIIOHHOW MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CUJT YIPYTOCTH, BO3HUKAIOIIUX B MIPYKUHE U PE3UHOBOM 00paslie, OT UX
nedopmaruu.

HccnenoBanue yciaoBuid paBHOBECHS TBEPJOTO TeJA, UMEIOIIETO OCh BPALLICHHUS.

Tema 3. 3akonwl coxpanenusn ¢ mexanuke

Nmnynsc MaTepuanbHO# TOUKHU (TeNa), CUCTEMbl MaTEpUaIbHBIX TOUEK. IMITyNbC CHUJIBI 1 UI3MEHEHHE
HMITyJIbCa TeJla. 3aKOH COXpaHEHUs UMITyJibca. PeakTUBHOE JBUKEHUE.

PaGota cuibl. MOIIHOCTE CHITBL.

Kunernueckas sHeprust MarepuanbHOM Touku. Teopema 06 N3MEHEHNN KUHETUYECKON SHEPTHH.

[TorenumansHast sHeprus. lloTeHumanbHas SHeprus ynopyro Ae(GopMHUPOBAaHHONW MPYKUHBI.
[TorenumanbHas SHEprys Tesa BOIU3U MOBEPXHOCTH 3eMJIH.

[ToreHuanbHble U HEMOTEHIMAIBHBIE CHIbl. CBA3b pabOThl HEMOTEHLUMANIBHBIX CHUJI C WU3MEHEHHEM
MEXaHWYECKOM 3HEPTUH CUCTEMBI TEJl. 3AKOH COXPAHEHUSI MEXaHUUYECKOM SHEPIUN.

VYnpyrue u Heynpyrue CTOJIKHOBEHHMSL.

TexHuyeckune ycTpolcTBa M NMPAKTUYECKOE NPUMEHEHHE: BOJOMET, KONED, MPYKUHHBIA MUCTOJET,
JBUKECHHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHMs UMITYJIbCA.



PeaktuBHOE NBHKEHUE.

[lepexoa MOTEHIMATBEHON YHEPTUU B KHHETUYECKYIO M 00OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3yuenne abCoOMOTHO HEYIIPYTOTO yAapa ¢ MOMOIIBIO ABYX OJIMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBsi3 pabOThl CUJIBI C HM3MEHEHHEM MEXaHMUYECKOW SHEpruM Tella Ha IMpHUMEpe
pacTsHKEHHUS PE3UHOBOTO KI'yTa.

Pa3nen 3. Moaeky/sipHas puznka 1 TepMoIHHAMHUKA

Tema 1. Ocno6bl MONEKYNAPHO-KUHEMUYUECKOT MeopUul

OCHOBHBIE TOJIOKEHHSI MOJIEKYJISIPHO-KUHETUUECKON TEOpUHM U HX ONBITHOE OOOCHOBAHUE.
BpoynoBckoe nBmwkenue. Auddysus. Xapakrep ABMKEHHS U B3aUMOJICHCTBUS 4acTHIl BeulecTBa. Moenu
CTPOEHHS Ta30B, KUJKOCTEH M TBEPHABIX Te€T U OOBSICHEHHE CBOWCTB BELECTBA HA OCHOBE 3THUX MOJIENEH.
Macca u pazmepsl mosekyn. Kosmuectso Bemectsa. [locrosanas ABoraapo.

TermmoBoe paBHOBecue. Temneparypa u e€ namepenue. lllkana temneparyp Llenscus.

Mopnens uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYISIPHO-KHUHETUYECKOW TEOPUHU HJICATIbHOTO
ra3za. AOCOJIIOTHAsl TeMIiepaTypa Kak Mepa cpelHeld KMHETUYECKO 3HEpPIruu TEIIOBOTO JBM)KEHHUS YaCTHUIL
raza. [llkama temneparyp KenbBuHa. ['a3oBble 3akoHbl. YpaBHeHue MenaeneeBa—Knaneipona. 3akoH
HaneroHa. M3omporeccsl B HJI€aIbHOM Tra3e C MOCTOSHHBIM KOJMYECTBOM BellecTBa. [ paduueckoe
MIpe/ICTaBIeHHE U30IIPOLIECCOB: U30TEPMa, U30X0pa, U300apa.

TexHuueckue ycTpoicTBa U MPaKTUUYECKOE TPUMEHEHHUE: TEPMOMETP, OapomeTp.

Jlemoncmpayuu

OnbIThI, JO0Ka3bIBAIOIINE JMCKPETHOE CTPOCHUE BellecTBa, (oTorpaduu MOJEKyd OpraHHYEeCKHX
COECIUHEHU.

OmnbrTel 10 AUGGY3UN KUTKOCTEN U Ta30B.

Mojienb OpOYHOBCKOTO JIBUXKEHHS.

Monens onbiTa LlTepHa.

OnpIThI, TOKa3bIBAIOUINE CYIIECTBOBAHUE MEKMOJIEKYIIIPHOTO B3aUMOACHCTBHSL.

Monens, WIUIIOCTpUpPYIOLIas IPUPOLy JABJICHUS ra3a Ha CTEHKH COCYAA.

OnpIThI, HIUTFOCTPUPYIOIIME YPABHEHUE COCTOSIHUS HACAIBHOTO Ia3a, H30IPOLECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

OmnpeneneHne Macchl BO3JlyXa B KJIACCHOM KOMHAT€ Ha OCHOBE H3MEpEeHUH 00bEMa KOMHATBHI,
JABJICHUS U TEMIIEPATyphbl BO3/lyXa B HEM.

HccnenoBanue 3aBUCMMOCTH MEXJ1y ITapaMeTpaMu COCTOSTHUS Pa3peXEHHOTO rasa.

Tema 2. Ocnogvt mepmoouHamuku

TepmoaunaMuyeckas cuctema. BHYTpeHHsIsI SJHEPIUsS TEPMOJUHAMUYECKON CHUCTEMBl M CHOCOOBI €&
n3MeHeHus. KoauuecTBo TerioTsl U paboTa. BHYTpeHHS sHeprust 0JHOATOMHOTO HJiealIbHOro raza. Bujsl
TEIUIONEPEeau: TEIUIONPOBOAHOCTb, KOHBEKLUS, HW3JIyd€HUE. YAelnbHas TEIIOEMKOCTh BEIECTBA.
KonundecTBo TeMmIoTHI py Temionepeaaye.

[Tonstue 06 aguabatHoMm mpouecce. [lepBblit 3akoH TepMoanHaMHKH. [IpruMeHeHne mepBoro 3akoHa
TEPMOJAMHAMUKH K H3ompoleccam. ['padudeckas uHTEpripeTanus paboThl rasa.

Bropoii 3akoH TepmoguHamuku. HeoOpaTuMocTh MpoLeccoB B IpUPOJIE.

Tennobie MamuHbl. [IpuHIMIEL 1eficTBUS TEMIOBBIX MamuH. [IpeoOpazoBaHMst SHEPTUM B TETIJIOBBIX
MmamuHax. Koagp¢unuent nonesnoro neiictBus terioBoil Mamuubl. [ukn KaphHo m ero kosdduiment
MIOJIE3HOTO JAEUCTBUS. DKOJOTHUECKUE MPOOIEMBbI TETIIOIHEPTETUKH.

TexHuyeckne yCTpONHCTBA M TPAKTHUYECKOE IPUMEHEHHWE: J[IBUraTellb BHYTPEHHETO CrOpaHus,
OBITOBOM XOJIOJUIBHHUK, KOHAUIIHOHED.

Jlemoncmpayuu

V3meHeHre BHYTpEHHEW »HEpPruu Tejia MpU COBEPIICHUH PaOOThHI: BBUIET MPOOKHU U3 OYTBHUIKH IMOJ
JEWCTBUEM CKATOTO BO3]lyXa, HarpeBaHue 3(pupa B JaTyHHOU TpyOKe myTéM TpeHHs (BUICOAECMOHCTPALIUS).



N3meneHne BHyTpeHHEN aHepruu (TeMIepaTypbl) Teja pu TeIionepeaaye.

OmnpIT M0 aguabaTHOMY PacIIMPEHUIO BO3AyXa (OIBIT C BO3AYIIIHBIM OTHUBOM).

Mojenu mapoBoi TypOUHBI, ABUraTelNlsi BHYTPEHHETO CrOPaHUsl, PEaKTHBHOTO JIBUTaTEIs.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3mepenue yaenbHOM TeIIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanun eeujecmea. Pazosvie nepexoovl

[TapooOpa3zoBanne u KoHaeHcanus. lVcnapeHue uW kureHue. AOCOJNIOTHAsS W OTHOCHUTEIbHAS
BJIQXKHOCTB BO3ayxa. HacbleHHbli nap. Y aenpHas TeroTa napooopa3zoBaHusl. 3aBUCUMOCTb TEMIIEPATYpPbl
KUIIEHUS OT JIaBJICHMUSI.

Teépnoe Teno. Kpucramimueckue u amopdubie Tesna. AHU30TPOMUS CBOWCTB KpucCTaLioB. JKujkue
kpuctaybl. CoBpeMeHHble Marepuaibl. [lnaBneHue m kpucramumszanus. YaeiabHas TEIJIOTa IUIABICHMS.
Cy6numartusi.

VYpaBHEeHHE TEIUIOBOTO OajiaHca.

TexHuueckue ycTpoiicTBa M NPAKTHUECKOE MPUMEHEHUE: TUTPOMETP U INCUXPOMETP, KaTOPUMETD,
TEXHOJIOTUU MOJIY4YEHHs] COBPEMEHHBIX MaTEPHAJIOB, B TOM YKCJIE€ HAHOMATEpUAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBHIIEHHBIX TAPOB.

Kunenue npu noHM>KEHHOM J1aBJICHUH.

CriocoOb1 U3MEPEHUS BIAKHOCTH.

Habnronenue HarpeBaHus U MJIaBiIeHUs KPUCTAIIIMYECKOTO BELIECTBA.

JleMoHCTpanusi KpUCTaIOB.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomuol

N3Mepenne OTHOCUTEIBLHOM BIIAXKHOCTH BO3IyXa.

Pa3znen 4. diiekTpoauHaMHKA

Tema 1. Dnekmpocmamuka

DJeKTpu3alus Tell. JJEKTpUYecKuid 3apsan. JBa Buma siekTpudeckux 3apsaoB. [IpoBoaHMKH,
JURJIEKTPUKYU U TOJIYIPOBOJIHUKH. 3aKOH COXPAHEHHUs 3JIEKTPUUYECKOTO 3aps/a.

B3aumopericteue 3apsaaoB. 3akoH Kynona. TouedHbIN 3JE€KTpUYECKUM 3apsii. DJICKTPUUYECKOE TMOJIE.
Hanpsbxkénnoctes  anexktpuyeckoro nois. [lpuHuun cynepno3suuuu  JIEKTpUYecKuX mnoJied. Jlunum
HaIpPsKEHHOCTH 3JIEKTPUYECKOTO MOJIS.

PaGora cun snekrpocratmyeckoro moiia. [lorennuan. PasHocts norennuanoB. [IpoBogHuku u
JTURJIEKTPUKH B JIEKTPOCTATHYECKOM noJe. JuanekTpuueckas IpOHUIAEMOCTb.

OnektpoéMKocTh. KonneHcaTop. D1eKTpOEMKOCTh IIIOCKOTO KOHACHCATOpPA. DHEPTHsl 3apsyKEHHOIO
KOH/JIEHCATopa.

TexHuueckne  yCTpoWCTBa W MPAKTHYECKOE  MPUMEHEHHUE:  3JEKTPOCKOIN,  AJIEKTPOMETP,
AIIEKTPOCTATUYECKAS 3allUTa, 3a3eMJICHHE SJIEKTPONpPUOOpPOB, KOHJIEHCATOP, KOMMPOBAIIBHBIN armapar,
CTPYWHBIN IIPUHTED.

Jemoncmpayuu

YCTpOUCTBO U IPUHLIUIT JEHCTBUSA DJIEKTPOMETPA.

B3aunMoelicTBre Ha3IEKTPU30BAHHBIX TEll.

DIEKTPUYECKOE T0JIE 3aPSHKEHHBIX TEl.

[IpoBOAHMKH B 3IEKTPOCTATHUECKOM MOJIE.

DneKTpocTaTUyecKas 3aluTa.

JIMDIIEKTPUKH B 3JIEKTPOCTATHYECKOM II0JIE.

3aBUCUMOCTD 3IEKTPOEMKOCTH TUIOCKOTO KOHJIEHCATOpa OT IUIOMIAJX IJIACTHUH, PACCTOSHUS MEXIY
HUMHM U TUBJIEKTPUYECKON MPOHUIIAEMOCTH.

DHeprusi 3apsyKEHHOTO KOHJIEHCATOPA.

Yuenuueckuii sxcnepumenm, n1abopamopsie pabomul



N3mepenue 31eKTpoEMKOCTH KOHIEHCATOpa.

Tema 2. IlTocmosannwiit Inekmpuyeckuil mok. Toku 6 paziuunvix cpeoax

ONeKTpUUYECKU TOK. YCIOBHSI CYLLIECTBOBAHUS 3JIEKTPUUECKOro Toka. Mcrounuku toka. Cuiia Toka.
[TocTostHHBIN TOK.

Hanpsokenne. 3akon Oma ai1s ygacTka LETH.

DNEeKTpUYECKOE COINpPOTUBIEHHE. YJEIbHOE CONpOTUBICHHE BellecTBa. llocienoBaTenbHoe,
napajuiesIbHOE, CMEIIAHHOE COEMHEHHNE TPOBOHUKOB.

PaGora anekrpudeckoro Toka. 3akoH Jxoyms—JIeHia. MOMIHOCTH 3JEKTPHYECKOTO TOKA.

DNEeKTpOoABMKYIasl Cujla U BHYTPEHHEE CONPOTHUBIIEHHE MCTOYHHMKA TOKa. 3akoH Oma Juid MOJIHOM
(3aMKHYTOM) AnekTpuueckoit nenu. KopoTkoe 3aMbIkanue.

DONEeKTpOHHAas IPOBOJUMOCTh TBEPIBIX METAIOB. 3aBUCHUMOCTb COINPOTHUBIIEHUS METAJIOB OT
teMiieparypbl. CBEpXIPOBOJUMOCTb.

DnexTpuyeckuil TOK B Bakyyme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBoanuku. CoOCTBEHHass M IPHUMECHas MPOBOJUMOCTh MOIYHpoBOAHMKOB. CBolcTBa p-N-
nepexona. [loyynmpoBoIHUKOBBIE TPHOOPHI.

DNeKTpUYeCKUi TOK B pacTBOpax M pacIulaBax AJIEKTPOJUTOB. DJIEKTPOJIUTUYECKAs AUCCOIMALIMSL.
DIIEKTPOJIN3.

DneKTpUYeCKui TOK B ra3ax. CaMoCTOSATEIbHBIN U HECAMOCTOSATENbHBIN pa3psia. Monnus. [Inazma.

Texnuueckne ycTpoHCTBa W MpPaKTHYECKOE MPUMEHEHHME: aMIlIepMETp, BOJBTMETP, peocTarT,
HUCTOYHUKUA TOKA, DJIEKTPOHArpeBareibHble MNPUOOPHI, 3IEKTPOOCBETUTEIbHBIE MPUOOPHI, TEPMOMETP
COTIPOTHUBIICHUS, BaKyyMHBIM JHOJ, TEPMHUCTOPBI H (OTOPE3UCTOPHI, TOJYNPOBOJHUKOBBIA THOJ,
rajbBaHUKa.

Jlemoncmpayuu

W3mepeHue cuibl TOKa U HAIIPSHKEHUS.

3aBUCHUMOCTh CONPOTHUBIICHUS LHUJIUHIAPUYECKUX MPOBOJHHUKOB OT JUIMHBI, IUIOIIAJA MONEPEYHOTO
CEYEHMS U MaTepHaa.

CMmenaHHoe coeIMHEHUE TPOBOJHUKOB.

[Ipsimoe n3Mepenue snexkTpoaBuKyniell cuiibl. KopoTkoe 3amMbplkaHUE rajJbBaHMYECKOTO AJIEMEHTa U
OLICHKA BHYTPEHHETO COIIPOTUBIICHHUSL.

3aBUCUMOCTb CONPOTUBIICHUS METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JEKTPOJIUTOB.

HckpoBoii pa3psaa 1 NpOBOAUMOCTb BO3AYXa.

OaHOCTOPOHHSSI TPOBOJUMOCTD AUO/IA.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yuenune cMemaHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue 35eKTpoABHAKYIIEH CUIIbl HCTOYHUKA TOKA U €r0 BHYTPEHHETO CONPOTUBIICHUS.

Habmronenue snextponusa.

MexnpeaMeTHbie CBSI3H

Nzyuenue kypca gusuku 6a30Boro ypoBHA B 10 Kiacce oCymIecTBIsIeTCs € YYETOM COJIePKaTEIbHbBIX
MEXIPEIMETHBIX CBSI3el C KypcaMH MaTeMaTHKH, OMOJIOTUHU, XUMUH, Teorpauu U TEXHOIOTHH.

Medsicnpeomemnovle noHsamus, CBS3aHHBIE C H3yYEHHEM METOJO0B HAaydyHOTO TO3HAHHS: SBJICHUE,
HayyHbli (akt, rTHMOTE3a, Qu3NYecKas BeIWYMHA, 3aKOH, TEOpHs, HaONIOJIEHUE, OSKCIIEPUMEHT,
MOJEIMPOBAHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxa: pelieHHe CUCTEMBI YpaBHEHMI, NWHeHHas (yHKIus, mapabona, rumepbona, X
rpaduky U CBOMCTBA, TPUTOHOMETpHUUYECKHE (PYHKIIUU: CHHYC, KOCHHYC, TAaHI'€HC, KOTAaHI€HC, OCHOBHOE
TPUTOHOMETPUUECKOE TOXKAECTBO, BEKTOPHI U UX MPOEKLIUUA Ha OCU KOOPAUHAT, CJI0KEHUE BEKTOPOB.

buonocusn: MexaHuueckoe ABIMIKEHUE B JKUBOW mpupoje, auddysus, ocMoc, TEMI00OMEH KUBBIX
OpraHu3MoOB (BHJIbI TEIUIONEPEIauH, TETUIOBOE PAaBHOBECHE), DTICKTPUUECKUE SIBICHUS B )KUBOW TIPUPO/IE.



Xumus: DTUCKPETHOE CTPOCHHUE BEIIECTBA, CTPOCHUE ATOMOB M MOJIEKYJI, MOJIb BEIIECTBA, MOJISIpHAs
Macca, TEIUIOBbIE CBOMCTBA TBEPABIX TEJ, XKUIKOCTEM M Ta30B, JJIEKTPUYECKHE CBOWCTBA METAJUIOB,
3NEKTPOJUTHYECKAS TUCCOLIMALMS, TaJbBAHUKA.

Teoepaghus: BIaXHOCTh BO3yXa, BETPHI, 0APOMETP, TEPMOMETD.

Texnonoeus: peoOpa3oBaHUe IBWKCHUN C UCHOJIH30BAHUEM MEXAHH3MOB, YUET TPEHHUS B TEXHUKE,
MIOIIIMITHUKY, WCIOJIb30BAaHUE 3aKOHA COXPAHEHUS HMMIYyJIbCa B TEXHHKE (pakeTa, BOJAOMET U ApPYyrue),
ABUTIaTCJ]Ib BHYTPCHHCTO CrOpaHus, ImapoBasd Typ61/1Ha, 6I)ITOB0ﬁ XOJIOAUJIbHUK, KOHAUIIUOHEP, TEXHOJIOTNHU
IMOJIYYCHHA COBPCMCHHBIX MarcpuaioB, B TOM quciie HaHOMATCPUAJIOB, u HAHOTCXHOJIOT'NH,
ANEKTPOCTATUYUECKAs]  3alllUTa, 3a3€MJICHHE  JJIEKTPONPUOOPOB,  KCEPOKC, CTPYWHBIM  TPUHTED,
AIIEKTPOHArpeBaTeIbHbIE MIPUOOPHI, 3TEKTPOOCBETUTENBHBIE TPUOOPHI, TATbBAHUKA.

11 KJIACC

Paznen 4. DiaekrpoamHnamMuka

Tema 3. Maznummnoe none. I1eKmpomazHumMHAA UHOYKYUSA

[ToctostHHbIE MarHuThl. B3auMoOJEHCTBUE TOCTOSHHBIX MAarHuToB. MarnutHoe mosne. Bekrtop
MarHuTHOM WHAYKIMH. [IpMHOMII Cynmeprno3uiuy MarHUTHBIX Mojed. JIMHMM MarHMTHOM WHIYKIUU.
KapTtuna nuHMI1 MarHUTHOM MHIYKIIMH TIOJISI TOCTOSTHHBIX MAarHUTOB.

MarnuTtHOE ToJie TPOBOJHUKA ¢ TOKOM. KapTwHa IWMHWI WHAYKIMH MAarHATHOTO TIOJSI JJTMHHOTO
MPSIMOTO TIPOBOJHUKA W 3aMKHYTOTO KOJIBIIEBOTO TPOBOJHUKA, KaTYymIKH ¢ TokoM. OmbeIT Dpcrena.
B3anmopeiicTBre MpoBOAHUKOB C TOKOM.

Cuna Amriepa, €€ MOYJb U HalpaBJICHUE.

Cuna Jlopenma, €€ Momyidb M HampabieHue. [[Br>keHue 3apsyKeHHOM 4YacTUIbI B OJHOPOJHOM
MaraHutHoM noJie. Pabota cunel Jlopenma.

SIBrieHME ANEKTPOMArHUTHOW MHAYKIUU. [I0TOK BeKTOpa MarHUTHOW MHAYKLUHMHU. DJICKTPOABUKYILAS
CUJIa MHAYKIMHU. 3aKOH 3JIEKTpOMarHuTHOM uHaykuuu dapanes.

BuxpeBoe anekTpudeckoe moJie. DIEKTPOABUKYINAS CHJIA MHAYKIMU B MPOBOJHUKE, ABMKYIIEMCS
MIOCTYIATEIbHO B OAHOPOJHOM MarHUTHOM IIOJIE.

[IpaBuio Jlenna.

NHayKkTUBHOCTD. SIBI€HME CAMOMHAYKIMH. DIEKTPOABHKYILAsA CUJIA CAMOUHIYKIIUH.

DHeprusi MarHUTHOTO MOJISL KATYIIKU C TOKOM.

DIEeKTPOMAarHuTHOE IO0JI€.

TexHnueckre ycTpoNCTBAa M MPAKTUUECKOE MPUMEHEHUE: MOCTOSIHHbIE MATHUTHI, 3JEKTPOMArHUTHI,
AJIEKTPOJIBUTaTENb, YCKOPUTEIH 3JIEMEHTAPHBIX YaCTUL, UHAYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OnbIT DpcTena.

OTKIJIOHEHHUE NEKTPOHHOIO ITy4YKa MarHUTHBIM I10JIEM.

JIMHUY MHIYKIIUY MarHUTHOTO TOJIA.

B3aumopeiicTBre 1ByX MPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

JerictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

SIBneHue AIeKTPOMArHUTHON UHAYKIIHUH.

IIpasuiio Jlenna.

3aBUCHUMOCTD AJEKTPOJIBIXKYIIEH CHIIBI MHAYKIIMH OT CKOPOCTH U3MEHEHUS MATHUTHOTO TOTOKA.

SIBneHne caMOMHIYKIUH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yuyenne MarHuTHOTO MOJI KATYIIKUA C TOKOM.

WccnenoBanue AeCTBUS MOCTOSIHHOTO MarHuTa Ha PaMKy C TOKOM.

UccnepoBanue siBIIEHUS 31EKTPOMArHUTHOM UHIYKIIUH.



Pa3nes 5. KosieOanusi M BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUMHbIE KONEOAHUSA

Konebarenpnass cuctema. CBoOoaHble MexaHWYeckue KojeOaHus. ['apMoHHMYecKHe KoJaeOaHMs.
[lepuon, wacrora, amrmmtyaa u ¢asa konebanuid. [IpykuHHBIH MasTHUK. MaTeMaTHUeCKUW MasTHUK.
VYpaBHeHHE rapMOHMYECKUX KosiebaHuil. [IpeBpalienue s3Heprum pu rapMOHMYECKUX KOJIeOaHUIX.

Konebarenbubiit koHTYp. CBOOOJHBIE IEKTPOMArHUTHBIE KOJIEOAHHUS B MICAIHHOM KOJeOaTeTbHOM
KOHType. AHajorus MexJy MEXaHWYECKUMHU U IEKTPOMArHUTHbIMM KojebaHusmu. Popmyna TomcoHa.
3aKOH COXpaHEHMsI SHEPTUU B UACATILHOM K0JIeOaTeIbHOM KOHTYPE.

[IpencraBienue o 3aryxarouux KosieOaHUsSX. BbIHyX/IeHHbIE MexaHUuyecKue KoJsiebanus. Pe3onanc.
BoiHyXI€HHbBIE 3JIEKTPOMAarHUTHBIE KOJIEOaHMUSL.

[lepemennbiii  TOok. CHHyCOMIANbHBIMH MEPEMEHHBI TOK. MOIIHOCTh IEPEMEHHOI0  TOKa.
AMIUTMTY/IHOE U IEHCTBYIOIIEE 3HAUEHUE CUIIBI TOKA U HAPSHKEHUS.

Tpanchopmarop. [IponsBocTBo, epenadya U NOTPEOICHNUE FNEKTPUUECKON SJHEPTUU. DKOJIOTHYECKHE
PUCKU TIpU NPOU3BOJCTBE 3EKTpodHepruu. KynbTypa HMCIOIb30BaHUS 3JEKTPOIHEPTUU B IOBCEIHEBHOU
KU3HU.

TexHnueckre yCTpOMCTBA M NPAKTUYECKOE TNPUMEHEHHWE: DJJIEKTPUYECKUH 3BOHOK, T€HEpaTop
MIEPEMEHHOT0 TOKa, IMHUH 3JIeKTponepeaay.

Jlemoncmpayuu

HccnenoBanue napameTpoB Kosie0aTeNbHOM cucTeMbl (IPYKMHHBIN WM MaTEMaTUYECKUN MasiTHUK).

HaGnronenue 3aryxarmmmx KojJeOaHui.

HccnenoBanue cBOMCTB BBIHYK/IEHHBIX KOJeOaHUH.

Ha6nronenue pe3onanca.

CB0OOHBIC PTIEKTPOMArHUTHBIE KOJICOAHMSL.

OcuusutorpaMMbl (3aBUCUMOCTH CHJIBI TOKA M HANpsDKEHUS OT BPEMEHH) ISl AJIEKTPOMAarHUTHBIX
KoJIe0aHUH.

Pe3oHanc 1mpM 1OCIENOBAaTENbHOM COCIMHEHUM PE3UCTOpA, KATyHIKM HMHIYKTUBHOCTH H
KOHJICHCATOPA.

Monens JIMHAN 3IIEKTPOIIEpEIadH.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

HccnenoBanue 3aBUCUMOCTH IEpUOJa MalbIX KojeOaHMH Ipy3a Ha HUTU OT JUIMHBI HUTH U MaccChl
rpysa.

HccnenoBanue INEpEMEHHOTO TOKA B ILIENM M3 IOCIEAOBATENbHO COEAMHEHHBIX KOHJEHCATOpa,
KaTyIIKHU U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoMaZHUMHbIE 60JIHbL

MexaHnyeckue BOJIHBL, ycinoBHs pacnpocTtpaHenus. [lepron. CkopocTh paclnpoCTpaHEHMs U JIMHA
BouHBL [lonepeunslie u npooibHbIE BOJIHBL. HTepdepeHiys 1 qudpakius MeXaHH4eCKUX BOJIH.

3Byk. CxopocTb 3ByKa. ' poMkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

ONEKTPOMAarHUTHBIE BOJIHBL. Y CIIOBUS M3JIy4EHHs JJIEKTPOMAarHUTHBIX BOJH. B3auMHas opueHTanus
BekTopoB E, B, V B osnexTpomarHuTHO BosHe. CBOICTBa 3JIEKTPOMAarHUTHBIX BOJIH: OTpPa)KeHHUE,
npejIoMIIeHUe, noyisipu3anus, tuppakuus, uarepepernns. CKOpocTh AEKTPOMArHUTHBIX BOJIH.

[Ikana 3neKTpoMarHuTHHIX BOJH. [IprMeHeHNe 2JIeKTpOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpyHIMIBI paguoCBsI3U U TeneBUACHU. Paguonokanus.

DNEKTPOMAarHUTHOE 3arpsI3HEHNE OKPYKAIOLIEH CPEIbI.

Texnuyeckne yCTpOHCTBAa W IPAKTUYECKOE NPUMEHEHHE: MY3bIKAJIbHBIE  HMHCTPYMEHTHI,
yIABTPAa3BYKOBasl JMAarHOCTUKAa B TEXHMKE M MEAMLIMHE, pajap, paAuONpUEMHUK, TEJIEBU30p, AHTECHHA,
tenepon, CBU-neus.

Jlemoncmpayuu

OO6pa3oBaHue U pacrpoCTpaHEHUE NOMIEPEYHBIX U MTPOIOIBHBIX BOJIH.



KonebGuromieecs: Teo Kak HCTOYHHUK 3BYKA.

Habnronenue oTpakeHus U MPEIOMIICHUS MEXaHHYECKUX BOJIH.

Habnronenue nnrepdepeHunu u qudpakiini MEXaHH4eCKUX BOJTH.

3BYKOBOMW PE30HAHC.

Habmroienue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C AMILTUTYAOW U 9aCTOTON KOJICOaHMIA.

HccnenoBanue CBOWCTB JIEKTPOMArHUTHBIX BOJIH: OTPAaKEHUE, IPEIOMIICHHE, MOJSpHU3aLHs,
T(pakus, HHTepPEpEHITUS.

Tema 3. Onmuxa

I'eomerpuueckas onruka. [IpsamosinHeiHOE pacpoCTpaHEHHE CBETA B OAHOPOJHOM cpene. JIyu cBera.
ToyeuHbIi1 HCTOYHUK CBETA.

OTtpaxkeHue cBeTa. 3aKOHBI OTpaKeHUs cBeTa. [locTpoeHHe N300paKeHMIA B IIJIOCKOM 3epKaJie.

[Ipenomiienne cBera. 3aKOHBI TIPEIOMIIEHUS CBETa. AOCOJIFOTHBIN MOKa3aTelb npenomieHus. [lomHoe
BHYTpEeHHee oTpakeHue. [IpenenbHblil yroi nojaHoro BHyTPEeHHETO OTPasKEeHUSI.

Hucnepcus cseta. CioxkHbIi cocTaB Oenoro ceera. Ler.

Cobuparoniue U pacceuBarouye JUH3bl. ToHKas auH3a. POKYyCHOE paccTOSHUE U ONTUYECKas Cuia
TOHKOHM nuH3bIL. [locTpoeHune n3o0paxeHuil B coOuparomux M pacceuBaromux JuH3ax. @opmyna TOHKOM
JIMH3EL. YBeandeHe, JaBaeMoe JIMH301.

[Ipenensl TPUMEHUMOCTH T€OMETPUUYECKON ONTHKH.

BomnoBas ontuka. Wurepdepenmus cBera. KorepeHTHbIE HWCTOYHHMKH. YCIIOBUS HAOIIOACHUS
MaKCUMyMOB ¥ MHUHUMYMOB B HHTEPPEPEHIIMOHHOW KapTHHE OT JBYX CHH(A3HBIX KOTEPEHTHBIX
HMCTOYHHKOB.

Hudpakuus cBera. [udpaxnuonHas pemérka. YcioBue HaOMIOJEHMS IIaBHBIX MaKCUMYMOB IIpH
MaJeHU MOHOXPOMATHYECKOT0 CBeTa Ha TU(GPAKIIMOHHYIO PELIETKY.

[Tongpuzanus ceera.

Texuuueckue ycTpoicTBa M MpaKTUYECKOE MPUMEHEHUE: OUKH, Jyna, (poToanmnapar, MPOEeKIIMOHHBIH
anmnapar, MUKPOCKOII, TEJIECKOII, BOJIOKOHHAs ONTHKA, AU(pakiinoHHas peméTka, MoJIIpOou/I.

Jlemoncmpayuu

[IpsimonuHeitHOE pacnpocTpaHeHHne, OTpaKEHHE U nperoMiieHre ceeta. OnTuueckue npuodopsl.

[TonHoe BHyTpeHHEE OoTpakeHue. Moienb CBETOBOAA.

HccnenoBanue cBOWCTB H300pakeHUI B JTMH3aX.

Mopenu MUKpOCKOMa, TEIECKOIIA.

Ha6nronenue nnrepdepeHiiuu crera.

Hab6nronenue qudpakuuu cBeTa.

Habmronenue nucnepcuu cBera.

[Tonydyenue cnekTpa ¢ HOMOILIBIO PU3MBI.

[Tonyuenue cekTpa ¢ TOMOUIBIO TUPPAKIIHOHHON PEIIETKH.

Habmronenue nonsipuszaiu cBera.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenune nokazaresns NpeoMIIeHUs CTEKIIA.

HccnenoBanue cBoWCcTB M300pakeHUI B JTMH3aX.

Habmronenue nucnepcun cBera.

Pa3nes 6. OCHOBBI ClIENMAJILHOM TEOPHH OTHOCHTEJIBLHOCTH
I'paHunel  OPUMEHMMOCTH — KJIACCMYECKOM  MexaHuku. [locTynarbl  cnenuManbHOM — TEOpHUM
OTHOCHUTEJIBHOCTH: HMHBAPUAHTHOCTb MOJIYJS CKOPOCTH CBETa B BAaKyyMe€, NPUHIUI OTHOCHUTEIBHOCTH
OHHIITENHA.
OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH. 3aMEUIEHNE BPEMEHU U COKPAILLIEHUE ITIUHBI.
OHeprus U UMIYNbC PEIATUBUCTCKON YaCTULIBI.
CBs13p Macchl € SJHEPTHEN U UMITYJIBCOM PENATUBUCTCKOMN YaCTHULIbl. DHEPrus MOKOSIL.



Paspnen 7. KBanToBas pusuka
Tema 1. Dnemenmut kearnmoeoii onmuKu

®otonbl. ®opmyna [Inanka cBs3u sHEprun (HOTOHA C €TO YACTOTON. DHEPTHS U UMITYJIbC (POTOHA.

OtkpeiTe u wuccnenoBanue ¢orodpdekxra. Ombitel A. I'. CromeroBa. 3akonsl (otodddekra.
VYpaBuenue DiiHireliHa s Gotodddexra. «KpacHas rpanuna» Gotorddexra.

Hasnenue ceera. Onbith [1. H. JIeGenena.

XHWMHMYECKOE IEHCTBUE CBETA.

Texauueckne yCTpoiCTBa M NPAKTUYECKOE NpPUMEHEHHE: (OTOIIEMEHT, (POTONATYMK, COTHEUHAS
Oarapesi, CBETOIHOI.

Jlemoncmpayuu

®oTo3(h(PexT HA yCTaHOBKE C IIMHKOBOU TIJIACTUHOM.

HccnenoBanue 3ak0HOB BHELIHETO POTOIPPEKTa.

Ceeroauo.

Conneunas Garapes.

Tema 2. Cmpoenue amoma

Mogens atroma Tomcona. OmbiTel Pesepdopna mo paccesHuto o -dactuil. [lmanerapHas Mopenb
atoma. I[loctynater bopa. M3nydenue um moryomenne (HOTOHOB MPH MEPEXo/ie aToMa C OJHOTO YPOBHS
SHEPruM Ha Ipyroil. Buasl criekTpoB. CHEKTp ypOBHEN S3HEPTUU aTOMa BOJIOPOJIA.

BonnHoBbIe cBoMicTBa yacTull. Bomuel ne bpoitnsa. KopnyckyasipHO-BOJIHOBOM Tyaan3M.

CrioHTaHHOE U BBIHYXJICHHOE U3TyYCHHUE.

Texnuueckue ycTpoiicTBa W NPAKTHMUECKOE MPUMEHEHME: CHEKTPaJbHBIM aHaIMU3 (CHEKTPOCKOMN),
J1a3ep, KBAHTOBBIM KOMIIBIOTED.

Jlemoncmpayuu

Mogenb omnbiTa Pezepdopna.

Ornpenenenre JUIMHBI BOJIHBI JIa3epa.

Ha6nronenue nuHEHYaThIX CIIEKTPOB U3TyICHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

Halnrogenue nuHEH4YaToro crexkTpa.

Tema 3. Amomnoe sa0po

OKCHEPUMEHTBI, JOKA3bIBAIOIINE CIOKHOCTh CTPOEHUS spa. OTKPbITHE PaAUOAKTUBHOCTH. OIBITHI
Pezepdopna mo ompenereHuio cocTtaBa paAMOaKTUBHOTO u3nydeHus. CBoiictBa anbda-, Oera-, ramma-
n3iy4yeHus. BausiHue paguoakTUBHOCTH Ha KUBbIE OPTaHU3MBI.

OTtkpbiTHe mpoToHa W HeWTpoHa. Hykionnas mopnens siapa ['eitsenOepra—lBanenko. 3apsina sapa.
MaccoBoe uucio aapa. M3otonsi.

Anbda-pacnaa. DIEKTPOHHBIM M  TO3UTPOHHBIN  Oera-pacman. ['amma-uznmyueHue. 3aKkoH
PaZMOaKTUBHOTO pacmaja.

DOHeprus cBA3M HYKJIOHOB B sijipe. SnepHble cuiibl. Jleekt Macchl sapa.
SAnepHble peakuuu. JleneHue U CUHTE3 SAEP.

Snepusiii peaktop. Tepmosnepublii cuHTe3. IlpoOneMbl M HEpCHEKTHBBI SAEPHONH SHEPreTUKH.
OKOJIOTUYECKHE aCIEKTHI SIIEPHON IHEPTETHKHU.

9J'IeMeHTapHHC YaCTUIbI. OTKpHTI/IC MO3UTpOHA.
Metoasl HaGJ’IIO,[[CHI/IH U perucTtpanuu 3JICMCHTAPHBIX YaCTHUII.
CDYH,Z[aMCHTaJ'ILHBIC B3auMOAeHCTBUI. EQUHCTBO (I)H3H‘ICCKOﬁ KapTUHBI MUpPaA.

Texuuueckne ycTpoHCTBa W NMPaKTHUECKOE NMPUMEHEHHUE: JI03MMEeTp, Kamepa BuibcoHa, saepHbIi
peaktop, aToMHast bomba.

Jlemoncmpayuu
Cu€TYrK MOHU3HUPYIOIIUX YACTHULL.



Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi
HccnenoBanue TpekoB 4acTHII (110 TOTOBBIM (hoTorpadusim).

Pa3nes 8. DiieMeHTBHI aCTPOHOMMH U ACTPOPU3UKHU

Oransl pa3BUTHA acTpoHOMHUU. [IpuKiiagHOEe 1 MUPOBO33pEHUECKOE 3HAYEHUE ACTPOHOMMH.

Bun 3B€3aH0ro Heba. Co3Be3ausl, spKue 3BE3/1bl, IJIAHETHI, X BUAUMOE JABH)KEHUE.

ConneuHas cucrema.

Connue. ConneuHast akTuBHOCTh. Mcrounuk sHeprunm CosiHua M 3BE31. 3BE3IBI, UX OCHOBHBIE
XapaKkTepUCTUKH.  JluarpamMmMa  «CHEKTpaJIbHBIM  KJacC  —  CBETUMOCTBb».  3BE3Ibl  TIJIAaBHOM
MIOCJIEIOBATEIBHOCTU. 3aBUCUMOCTh «Macca — CBETHMMOCTbY» Ui 3BE3J TJIABHOM IOCIEI0BATEIbHOCTH.
Buyrpennee crpoenue 3B&31. COBpeMEHHbIE MPEACTABICHUS O MPOMCXOXKIACHUHM U 3Bosonuu CoiHIa U
3BE3]1. DTamnbl )KU3HU 3BE3I.

Mnneunsiii [1yte — Hama [Nanaktuka. [Tonoxxenne u apmwxenue Comnuna B ["anaktuke. TUIBI TaTaKTHK.
Pannoranaktuku u kBazapsl. YEpHbIE ABIPHI B siApax rajJakTHK.

Bcenennas. Pacmmpenne Bceenennoil. 3akon Xa0O6ma. Paz6eranue ranaktuk. Teopust bosbioro
B3pbIBa. PeMKTOBOE H3IIydeHME.

Macmrabnast ctpykrypa Beenennoil. Meraranakruka.

Hepewénnpie npo0ieMbl acCTpPOHOMUHU.

Yuenuueckue nabnrooenus

Habmionenuss HEBOOPYKEHHBIM TIJIa30M C HCIHOJIb30BAHUEM KOMIIBIOTEPHBIX MPUIIOKEHUN IS
OTpeJieNieHus] MOJOXKEHUsI HeOeCHBIX OOBEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBIE co3Be3ausi CeBepHOro
MOJTyILIApHS U SIPKHE 3BE3/IBI.

Hab6mronenus B reneckon Jlynsl, maner, Maeunoro [TyTu.

O6o0maroniee NnoBTOpeHne

Ponb pusukm m acTpOHOMUN B IKOHOMHYECKOM, TEXHOJIOTHICCKOHN, COIIMAIIBHON U dTHYECKOH chepax
NEeSITEIbHOCTH YeJIOBEKa, PoJib U MECTO ()M3MKU U aCTPOHOMHHU B COBPEMEHHOM HayyHOW KapTHMHE MHUpa,
ponb (Quznyeckod Teopur B (HOPMHUPOBAHMM TPEACTABICHUN O (DU3MYECKON KapTHHE MHpa, MECTO
¢busznueckoil KapTUHBI MHpa B OOIIEM pAIy COBPEMEHHBIX E€CTECTBEHHO-HAyYHBIX MPEICTaBICHUI O
IpHUpOJIE.

Me:knpeaMeTHbIe CBSI3H

N3yuenue xypca gusuku 06a30Boro ypoBHA B 11 Kiacce ocymiecTBisieTcs ¢ y4€TOM COJIepiKaTeIbHbBIX
MEXIPEIMETHBIX CBSI3el C KypcaMH MaTeMaTUKH, OUOJIOTHH, XMMHH, Feorpaduu U TEXHOJIOTUH.

Medsicnpeomemnvle noHsamus, CBS3aHHBIE C HM3yYEHHEM METOJOB HAay4YHOTO MO3HAHHS: SBJICHHUE,
Hay4yHbl (akT, rHUNOTe3a, Qu3NYecKas BeEIWYMHA, 3aKOH, TEOpHs, HaONIOJIEHUE, OSKCIEPUMEHT,
MOJENUPOBaHUE, MOJIENIb, H3MEPECHHUE.

Mamemamuxa: pelieHUe CHUCTEMbl YpaBHEHUH, TPUTOHOMETPUYECKHE (PYHKIMU: CHUHYC, KOCHHYC,
TaHT'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO, BEKTOPHl M HX MPOCKIHH Ha OCH
KOOpJIMHAT, CIOKEHUE BEKTOPOB, NPOU3BOIHBIE DJJIEMEHTApHBIX (YHKIUH, TNpPU3HAKK TMOJ00uUS
TPEYroJIbHUKOB, ONpe/IeeHNe TIONAAN TIIOCKUX GUryp 1 o0bEMa Tell.

Buonoeusa: >nextpudeckue sBICHUS B )KUBOW MPHpoO/JIe, KojeOaTeabHbIe ABMKEHHS B )KUBOM MPUPOIE,
ONTUYECKHUE SIBJICHUS B )KUBOU NPUPOJE, IEHCTBUE paAUALlN HA )KUBbIE OPTAHU3MBI.

Xumusa: CTpOEHME aTOMOB M MOJIEKYJ, KPUCTAJIMYECKas CTPYKTypa TBEPABIX T, MEXaHU3MBI
00pa30BaHuUs KPUCTAIUIMYECKON PEHIETKH, CIIEKTPaIbHBINA aHaJIH3.

T'eoepaghus: MarHUTHBIE TTONTIOCA 3€MJIH, 3aJI€KH MarHUTHBIX pyJ, (oTOChEMKA 36MHOI MOBEPXHOCTH,
IIpeICKa3aHue 3€MIIETPSICEHUM.

Texunonoeus: JWHUW  DIEKTPOINEpENay, T[EHEpaTop MEPEMEHHOIO TOKA, JJIEKTPOJBHIATEINb,
WHAYKIMOHHAs Teub, pajap, paaguonpuéMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-neusb, NpoeKIMOHHbBIN
afmapar, BOJIOKOHHasi ONTHKA, COJTHEYHast 6aTapes.



IINIAHUPYEMBIE PE3VJIBTATbI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA YPOBHE
CPEJHEI'O OBILIEI'O OBPA30OBAHMUSA

OcBoenne yudeOHOro mpenmera «®Pu3nka» Ha ypoBHE cpelHero odmiero obOpaszoBaHus (0a30BBIH
ypOBeHB) JOJIDKHO 00ecIieYuTh AOCTMIKCHUC CIICAYIOIIUX JUYHOCTHBIX, MCTAMMPCAMCTHBIX W MPCIMCETHBIX
00pa3oBaTeNbHBIX PE3YIBTATOB.

JIMYHOCTHBIE PE3YJIBTATHBI

JIM9HOCTHBIE PE3yIbTaThl OCBOCHHS YI€OHOTO mpenmeTa «Du3uKay TOJDKHBI OTpakaTh TOTOBHOCTD H
CIOCOOHOCTh OOYYarOIUXCS PYKOBOJCTBOBATHCS C(HOPMHPOBAHHOW BHYTPEHHEH MO3WIMEH JIMYHOCTH,
CUCTEMOW IIEHHOCTHBIX OpPHEHTAllMi, TIO3WUTUBHBIX BHYTPCHHHUX YyOEXKICHUH, COOTBETCTBYIOIIUX
TPAJUIIMOHHBIM [EHHOCTSM POCCHICKOTO OOIIECTBa, pACIIMpPEHUE >KU3HCHHOTO OINbITa W  OIbITa
JEeSITEILHOCTH B TPOIIECCE peaM3alliii OCHOBHBIX HAIIPABJICHUN BOCIUTATEIILHON JEATCIEHOCTH, B TOM
9HCIIe B YaCTHU:

1) rpaIaHCKOro BOCIMTAHUSA:

c(OPMHUPOBAHHOCTH TPAKIAHCKON TTO3HUIIMHA 00YJarOMIeTrocsi KaKk aKTHBHOTO Y OTBETCTBEHHOTO YJICHA
POCCHICKOTO 00111eCTBA;

MPUHATHE TPATUITMOHHBIX 00IEYEIIOBEUSCKUX TYMAaHUCTHUSCKUX U JIEMOKPATHYCCKUX [IEHHOCTEH;

TOTOBHOCTH BECTH COBMECTHYIO JIEATEIHPHOCTh B HHTEPECAX IPAKIAHCKOTO OOIIECTBA, YYaCTBOBATH B
CaMOYTIpaBJICHUH B 00pa30BaTeIbHONW OpraHHU3aIlHH;

YMEHHE B3aUMOJICHCTBOBATh C COIMAIBLHBIMH HHCTUTYTAMH B COOTBETCTBUU C HMX (DYHKIUIMH W
Ha3HAYCHHUEM;

TOTOBHOCTb K TYMaHUTApHOM U BOJOHTEPCKON JEeSTENbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHMUSI:

c(hOpMUPOBAHHOCTh POCCUICKOM TPaXIAHCKON UACHTHYHOCTH, TAaTPHOTHU3MA,;

LIEHHOCTHOE OTHOIIEHUE K TOCYAapCTBEHHBIM CHMBOJIAM, NOCTHKEHHSIM POCCUUCKHX YYEHBIX B
ob6sacTu (UMUK U TEXHHUKU;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSI:

c(OpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO ITOBECHHUS;

CIOCOOHOCTh OLIGHMBATh CHUTYallMI0 M TMPUHUMATh OCO3HAHHBIE pPEIICHHS, OPUEHTHPYICh Ha
MOPaJIbHO-HPaBCTBEHHbIE HOPMBI U IIEHHOCTH, B TOM UHUCJIE B JIEATEIILHOCTH YUEHOTO;

OCO3HaHHKE JIMYHOTO BKJIaJla B IOCTPOCHUE YCTOMYMBOTO OyAyIlIEero;

4) 3CTeTHYECKOr0 BOCIIUTAHHUS:

ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKIIOYas OCTETUKY HAyYHOTO TBOPYECTBA, MPHUCYIIETO
¢buznueckoit HayKe;

5) Tpy/10BOT0 BOCIIUTAHUS:

UHTEpEC K pa3nuyHbiM cdepaM mpodecCHoHaTbHOM JesTeNbHOCTH, B TOM YHCJE CBSI3aHHBIM C
(Gu3MKOM M TEeXHUKOH, yMEHHE COBEpIIaTh OCO3HAHHBINA BHIOOP Oyayiied mpodeccru U pearn30BbIBATh
cOoOCTBEHHBIE KU3HEHHBIC TIJIaHBbI;

TOTOBHOCTh M CLIOCOOHOCTH K 00Opa30BaHMIO U caMOOOPa30BaHUIO B 00JIACTH (PU3HKHU HA MPOTHKEHUH
BCEH KM3HU;

6) 3K0JI0rHYeCKOro BOCIUTAHHUSI:

c(OpPMUPOBAHHOCTH SKOJIOTHUECKON KYIbTYpPhI, OCO3HaHHE TJ00ATHHOTO XapaKTepa SKOJOTHYECKUX
npobiuem;

IUTAHUPOBAHUE M OCYIIECTBICHHE MACWCTBHI B OKpYXKAlOIIeH cpele Ha OCHOBE 3HAHUS Ileneit
YCTOWYHMBOTO Pa3BUTHS YEIIOBEUECTBA;

paciupeHe ombiTa AeATeIbHOCTH SKOJOTHYECKONH HANPaBIEHHOCTH HA OCHOBE MMEIOIINXCS 3HAHUHN
no ¢usuke;

7) HEHHOCTH HAYYHOT0 MO3HAHMS:



CcOPMUPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO — pa3BUTHS
¢bu3nveckoil HayKu;

OCO3HAHHE [ICHHOCTH HAy4YHOW JEATCIbHOCTH, TOTOBHOCTh B TIpollecce H3y4eHHS (DUBUKU
OCYIIECTBIISAITH MPOCKTHYIO U HCCIICA0BATEIBCKYIO ACATSILHOCTh UHIMBHUIYyaJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATHI

ITo3naBaTebHbIE YHHBePCAJIbHbIE YUeOHbIE IeiicTBUSA
Ba3oBble Joruveckue aeicTBUA:

CaMOCTOSTEIIbHO (DOPMYITHPOBATH U aKTYaJIM3UPOBATh MPOOIIEMY, pACCMATPHUBATh €€ BCECTOPOHHE;

OTIPENIENATH IeTU IS TEILHOCTH, 331aBaTh MapaMEeTPhl U KPUTEPUHU UX TOCTHXKECHUS;

BBISIBJIATH 3aKOHOMEPHOCTH M ITPOTHBOPEYHS B pacCCMaTPUBAEMBIX (PU3HUECKUX SBIICHUSX;

pa3pabaTbiBaTh IUIaH pEHMICHHsS MPOOJeMBbl C YYETOM aHaNIM3a HMEIOIIUXCS MaTepUAIbHBIX U
HEMaTepPHAIBHBIX PECYPCOB;

BHOCHTh KOPPEKTHUBBHI B JICATEIHHOCTH, OLEHHBATh COOTBETCTBHE PE3YIHTATOB IEJSIM, OLIEHUBATH
PUICKH TTOCIIEICTBUH IEATEILHOCTH;

KOOPAMHUPOBATh U BBITIOJHATH paOOTy B YCIOBUSAX PEATbHOTO, BUPTYaJIHbHOTO W KOMOMHHUPOBAHHOTO
B3aMMOICHCTBHS,

pa3BUBaTh KPEATHBHOE MBIIUICHUE NP PEIICHUH )KU3HEHHBIX MPOOIIEM.

Ba3oBble ucciaenoBarebcKue 1elicTBUS:

BJIQJIETh HAYYHOW TEPMUHOJIOTHEH, KITFOYEBBIMH IMMOHATHSIMHU ¥ METOJaMH (PU3NIECKON HAYKH;

BJIaJIeTh HABBIKAMHM Y4EOHO-HMCCIEI0BATEIbCKON M MPOEKTHOW NESITEIbHOCTH B 00JAaCTH (HU3MKH,
CIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOATEIBHOMY IOMCKY METOJIOB pElIeHHs 3ahad (PU3HIECKOTO
CoJIepKaHUs, IPUMEHEHUIO PA3JIMUYHBIX METOJIOB TO3HAHUS;

BIAQJeTh BHUJAMH JIEATEIBHOCTH 10 TMOJYYEHHUIO HOBOTO 3HAHMs, €ro HMHTEpIpeTaLud,
IpeoOpa30BaHUIO U PUMEHEHUIO B PA3IMUHBIX YYEOHBIX CUTYallUsAX, B TOM YUCIIE NPH CO3JaHUM Y4EeOHBIX
MMPOEKTOB B 00J1aCTH (DU3UKH;

BBISBJIATh NPUYMHHO-CIICACTBEHHBIE CBS3M U aKTyalM3UpOBaTh 3aJadyy, BbIABUIaTb T'MIIOTE3Yy €€
peleHus, HaxXoIUTh apryMEeHThl Ul JO0Ka3aTelbCTBA CBOUX YTBEPXKACHUH, 3ajlaBaTh IapaMeTpsl M
KPUTEPHH pPELLCHHUS;

aHAJM3UPOBATh IOJYYEHHbIE B XOJAE pELICHUs 3alaud pPe3yJbTaTbl, KPUTHYECKU OLEHMBATH MX
JOCTOBEPHOCTb, IPOrHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBUSX;

CTaBUTh U (OPMYJIMPOBATH COOCTBEHHBIE 33/1a4M B 00pPa30BaATENIbHON ESITEIbHOCTH, B TOM YUCIIE IIPU
U3yYeHUH (PU3HKH;

J1aBaTh OLIEHKY HOBBIM CUTYallUsIM, OLICHUBATh MIPUOOPETEHHBIN OTIBIT;

YMETh EPEHOCUTh 3HaHUS 10 (PU3UKE B IPAKTUUYECKYIO 001ACTh )KU3HECATEIbHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 001acTeil;

BBIIBUT'aTh HOBbIE UJICH, IPEAIaraTb OPUrHHAIbHbIE [IOJIXOAbI U PELICHHUS;

CTaBUTh MPOOIEMBI U 33J]auHl, JOMYCKAOLIUE aJIbTePHATUBHBIE PEIICHUS.

Padora ¢ undpopmanueii:

BJIQJIeTh HAaBBIKAMH MOJIy4eHHs] MH(OpPMaIu (QU3MUYECKOTO COJEpKaHHUs W3 HCTOYHUKOB Pa3HBIX
TUIIOB, CAaMOCTOSITEJIbHO OCYILECTBIIATh MOUCK, aHAJIM3, CUCTEMATU3alMI0 U MHTEPIIPEeTali0 HH(POpMaLK
pa3NUYHBIX BUJOB U (GOPM NPEICTABICHHUS;

OLIEHUBATh JJOCTOBEPHOCTh MH(POPMAIINH;

UCIOJb30BaTh CPEJICTBA HMH(MOPMAIMOHHBIX M KOMMYHMKAIIMOHHBIX TEXHOJIOTUH B pELICHUU
KOTHUTUBHBIX, KOMMYHHKATHBHBIX U OPraHU3aLMOHHBIX 33/1a4 C COOJIOZCHUEM TpeOOBaHUI IPrOHOMHKH,
TEXHUKH O€30MacHOCTH, TUTHEHBI, pPECypcoCcOepeKeHUsl, MPAaBOBBIX M ATUYECKMX HOpPM, HOPM
nH(GOPMAIMOHHOH 0€301MacHOCTH;



CO3/1aBaTh TEKCTHl (PH3MUECKOTO COJEp)KaHUS B PA3IMYHBIX (popMmarax C yd€TOM Ha3HAYCHHUS
nH(OpMAIIUY U LEIEeBOH ayIUTOPHH, BEIOUpask ONTUMAIBHYIO (OPMY MPEICTABICHUS M BU3YaTU3aI[IH.

KoMMmyHukaTHBHBIE YHUBepcaIbHbIe y4eOHbIe JelCTBHUA:

OCYIIECTBIIATH OOIEHHE HA YpOoKaX (PU3UKU U BO BHE-YPOUHOU JEATEIBHOCTH;

pacro3HaBaTh MPEANOCHUTKA KOH(DIMKTHBIX CUTYalluid U CMATYATh KOH(IMKTEHI;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOK TOUKY 3PEHUS C HUCIOIb30BAaHUEM S3BIKOBBIX CPEJICTB;

[IOHUMATh U UCIOJIb30BaTh NPEUMYIIECTBA KOMaHIHON U HHIUBUAYAIbHON pabOThI;

BBEIOMPATh TEMATUKY U METOJbI COBMECTHBIX JICHCTBHH C y4ETOM OOIIMX MHTEPECOB U BO3ZMOKHOCTEH
Ka)KJJOTO WIEHA KOJJIEKTUBA;

[IPUHUMATh 1€JI1 COBMECTHOM JESTEIbHOCTH, OPraHMW30BbIBaTh U KOOPAWHUPOBATH AECUCTBUS IO €€
JOCTHKEHHIO: COCTAaBJIATH IJIaH JEMCTBUM, paclpenessaTh pojau ¢ y4ETOM MHEHHM y4aCTHUKOB, 00CYKJaTh
pe3yJbTaThl COBMECTHOM pabOTHI;

OIICHMBATh KaueCTBO CBOEro BKJIAJa M KaXKJOTO0 YYacTHHKAa KOMaHIbl B OOHIMI pe3ynbTaT IO
pa3paboTaHHBIM KPUTEPUSM;

IpeyiaraTb HOBbIE MTPOEKTHI, OLIEHUBATh UJIEU C TO3UIIMM HOBU3HBI, OPUTMHAIBHOCTH, MPAKTUYECKON
3HAYUMOCTH;

OCYILIECTBIISITh TMO3UTHBHOE CTPAaTErMUECKOE€ IOBEICHHE B pPa3IMYHBIX CHUTyalMsX, MPOSBIAThH
TBOPYECTBO M BOOOPaKEHHE, OBITh HHUITHATUBHBIM.

PeryasiTuBHble yHUBepcalbHbIC YUeOHbIE A€l CTBUA
Camoopranuszanms:

CaMOCTOSITENIbHO OCYILECTBIISITh MMO3HABATEIbHYIO AEATEIbHOCTh B 00JaCTH (PM3UKH U aCTPOHOMMHH,
BBISIBJISITH TIPOOJIEMBI, CTABUTh U (DOPMYITHMPOBATH COOCTBEHHBIC 3a/1a4H;

CaMOCTOSITEJIbHO COCTaBIISATh IJIaH PEHICHUs] PACYETHBIX M KAUECTBEHHBIX 3a/1a4, TUIaH BBIMIOJHEHUS
MPaKTUYECKON pabOThI C yUETOM UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEANOUYTEHUN;

JlaBaTh OLIEHKY HOBBIM CUTYaIHsIM;

paciupsaTh paMKH yueOHOTO MpeMETa Ha OCHOBE JIMYHBIX MTPEANOYTECHUH;

JieNlaTh OCO3HAHHBIHN BBIOOP, apryMEHTUPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTD 3a PEICHHUE;

OILICHUBATh MIPHUOOPETEHHBIN OTIBIT;

crocoOCTBOBAaTh (POPMHUPOBAHUIO M TPOSBICHUIO J3PYIUIMH B 001acT (PU3UKH, TMOCTOSHHO
MOBBIIIATH CBOW 00pa30BaTENIbHBIN U KYJIBTYPHBII YPOBEHb.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTh KOPPEKTUBHI B JIEATEIHHOCTh, OLIEHUBATH COOTBETCTBHUE
PE3yNbTATOB IIEIISIM;

BIIQJIETh HAaBBIKAMU TIO3HABATENbHON pedieKCHH KaK OCO3HAHMS COBEPIIAEMBIX JIEHCTBUU H
MBICIIUTEIBHBIX MTPOLIECCOB, UX PE3YJIbTaTOB U OCHOBAHMIA,

UCI0JIb30BaTh MPUEMBI peIIeKCHU AJIsl OLIEHKH CUTYalluu, BEIOOpa BEPHOTO PEIICHUS;

YMETb OILEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATDH PEIICHUS M0 UX CHIKEHUIO;

MPUHUMATh MOTHBBI U apTYMEHTHI IPYTUX MPU aHAIHU3E PE3yIbTaTOB AATEIbLHOCTH;

MPUHUMATD ce0sl, MOHUMAas CBOU HEJOCTAaTKU U JIOCTOMHCTBA;

MIPUHUMATh MOTHBBI U @pTYMEHTHI IPYTUX MPU aHAIHU3E PE3yIbTaTOB ACITEIbHOCTH;

MpHU3HABaTh CBOE MPABO U MPABO APYTUX HA OIMIUOKH.

B mporiecce mocTHKEHHUS TUYHOCTHBIX PE3yAbTAaTOB OCBOEHHUS MPOTpPaMMbl M0 (U3UKE AJsi YPOBHSA
cpeaHero ooOmero o0pazoBaHMA Yy OOYyYarOIIMXCS COBEPUICHCTBYETCS AMOIMOHAIBHBIM HMHTEIIEKT,
MPEoIararonii copMrUpOBaHHOCTE:

CaMOCO3HAHUS, BKJIIOYAIOIIEr0 CHOCOOHOCTh MOHUMATh CBOE SMOLIMOHAIBHOE COCTOSHHE, BHJIEThH
HaIpaBJICHUS Pa3BUTHUSI COOCTBEHHON IMOLIMOHAILHOU c(hepbl, ObITh YBEPEHHBIM B cebe;



CaMOPETYJIMPOBAHUS, BKIKOYAIOUIETO0 CAMOKOHTPOJb, YMEHHUE IIPUHUMATh OTBETCTBEHHOCTb 3a CBOE
MOBEJICHHE, CIIOCOOHOCTh aJalTHPOBATHCS K SMOLMOHAIBHBIM M3MEHEHUSM U TMPOSBIATH TMOKOCTh, OBITH
OTKPBITBIM HOBOMY;

BHYTPEHHEH MOTHMBALM{, BKJIIOYAIOIICH CTPEMJICHHE K JOCTHIKEHHUIO LIEJIM U YCIIEeXy, ONTHUMM3M,
MHHUIMATUBHOCTb, YMEHUE JCMCTBOBATH UCX0/I U3 CBOMX BO3MOKHOCTEH;

SMIATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHMMATh 3MOLMOHAIBHOE COCTOSIHUE APYIUX, YUUTHIBATh €O
IIPU OCYIIECTBIIEHUN OOLIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U COIIEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIMX CIOCOOHOCTb BBICTPAUBAaTh OTHOIIEHMS C APYTUMH JIIOJIbMH,
3a00TUTHCS, IPOSIBIATH MHTEPEC U pa3pemaTb KOHPIUKTHI.

MNPEJIMETHBIE PE3YJbTATHBI

K konmy oOyuenust B 10 kij1acce mpeaMeTHbIC pe3ybTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPaKaTh
c(hOpMUPOBAHHOCTH Y OOYUAIOIINXCA YMEHUMN:

JEMOHCTPUPOBATh Ha MPHUMEpPax poJib U MecTo (M3MKH B (OPMUPOBAHWU COBPEMECHHOW HAyIHOM
KapTUHBI MUPA, B Pa3BUTUU COBPEMEHHOW TEXHUKH U TEXHOJIOTHIA, B IPAKTHUECKOH JCSITEILHOCTH JIFO/ICH;

VYUTHIBATh TPAHUIBI TMPHUMEHCHHUS W3YyYCHHBIX (PH3UYECKHX MOJeNIel: MaTepualibHas TOYKa,
WHEpIMagbHas CHUCTeMa OTCYETa, aOCONIOTHO TBEPIAOE TENO, WACATBbHBIA Ta3, MOJEIN CTPOCHHS Ta30B,
KUJKOCTEH U TBEPJBIX TEJI, TOYCUHBIA ATCKTPUICCKHIH 3apsi)T IPH PeIIeHUH (PU3HUECKUX 3a/1a4;

pacro3HaBaTh (U3HUECKHUE SIBICHHS (IIPOIECCH) M OOBSICHATH MX HAa OCHOBE 3aKOHOB MEXaHUKH,
MOJICKYJISIPHO-KHHETUYECKOW TCOPHHM CTPOCHUS BEIIECTBA W JJICKTPOJUHAMHUKH: DPABHOMEPHOE W
PaBHOYCKOPEHHOE TMpPSMOJIMHEIHOE IBM)KEHHE, CBOOOJHOE IMaJeHHe Tel, IBM)KEHUE IO OKPYKHOCTH,
WHEepLHs, B3auMoelcTBrE Tel, AUPPy3usi, OpOYHOBCKOE IBUKEHHUE, CTPOCHUE KUAKOCTEH U TBEPIBIX Tell,
M3MeHeHne 00bEMa Tel MPHU HarpeBaHUU (OXJIAXKIEHUH), TEIUIOBOE paBHOBECHE, UCTIapEeHUe, KOHCHC AU,
IUIaBJICHWE, KPUCTAJUIU3allMs, KHUIIEHHE, BIAXXHOCTh BO3/yXa, IIOBBIIICHWE JaBJICHHUS Ta3a NpU €ro
HarpeBaHWU B 3aKpbITOM COCYyZIE, CBSI3b MEXAY IapaMeTpamMH COCTOSIHMSL Tra3a B H30Ipolieccax,
AIIEKTpU3ALIUA TN, B3aUMOJICHCTBHE 3apsIOB;

OMHCHIBAaTh MEXAHMYECKOE JBH)KEHHME, HCIONIb3YyS (PU3MUYECKHe BEJIMYMHBL: KOOpAMHATA, MYTh,
MepeMeIleHne, CKOpOCTh, YCKOpEHHEe, Macca Teja, CHila, HMIYIbC Tella, KWHETHUYecKas DSHeprus,
MOTEHIIMATIbHAS DHEPTUs, MeXaHudyeckas paboTa, MeXaHWYecKash MOIIHOCTb;, MPH OMUCAHUHU MPABUIHHO
TpakToBaTh (UINYECKUI CMBICT HCHOJIb3YEMbIX BEJIMYMH, HX OOO3HAYEHHsS] M €IWHUIIbI, HAXOJUTh
(bopMyIibl, CBSI3bIBAIONINE JAaHHYIO (PU3UUECKYIO BETUUYHUHY C IPYTMMH BEIMYMHAMU,

OTHCHIBATh HM3y4YCHHBIC TEIUIOBBIE CBOMCTBA TEl M TEIUIOBBIC SIBICHUS, MCIONB3YS (U3MUYECKUE
BEJIMYMHBI: JIaBJICHUE Ta3a, TEeMIeparypa, CpeAHssi KUHETHYeCKas HHEPrus XaoTUYECKOTO JBHXKCHHUS
MOJIEKYJ, CPEAHEKBAJpaTU4YHAS CKOPOCTh MOJIEKYJ, KOJHMYECTBO TEIUIOTHI, BHYTPEHHsS SHEprusi, padoTa
ra3a, KodpQGUIUEHT MOJIE3HOTO NEHCTBUS TEIUIOBOTO IBUTATENs; MPH OMHMCAHWUU IMPABWIBHO TPAKTOBAThH
(bu3MYeCKUil CMBICT HUCIHOJB3YEMBIX BEIUYHH, WX OOO3HAYEHHUS W EIUHUIBI, HAXOAUTh (OPMYJIbI,
CBSI3BIBAIOIIINE JAHHYIO (PU3UYECKYIO BEIMYUHY C APYTUMU BEIHMUYUHAM;

OTIHCHIBATh M3YYEHHBIE AJIEKTPUUYECKHE CBOMCTBA BEIIECTBA M DIIEKTPUYECKHE SBICHUS (TPOIIECCHI),
UCTOJIBb3YS (PU3UYECKHE BEIMYMHBI: AIEKTPUUYECKUI 3apsif, AIEKTPUYECKOe MoJje, HAmpsHKEHHOCThH TOJIS,
MOTEHIIMAN, Pa3HOCTh MOTEHIIMAJIOB;, IPH OMUCAaHUHM TMPABUIBHO TPAKTOBAaTh (UBMUYECKUN CMBICT
WCIOJIb3YeMBIX BENWYHMH, X OOO3HAYEHUS W EIUHUIIBI, YKa3blBaTh (OPMYJbI, CBS3BIBAIOLINE IAHHYIO
(bU3MYECKYIO BETMUUHY C IPYTUMU BETUYUHAMU;

aHAIIM3UPOBATh (PM3MUECKUE TMPOLIECCHl M SIBJICHHUS, UCIOJNB3YS (DPU3MYECKHE 3aKOHBI U TPUHIIUIIBL:
3akoH BcemupHoro Tsarotenus, |, Il u Ill 3akonsl HeloToHa, 3aKOH COXpaHEHUs MEXaHWYECKOW DHEprHH,
3aKOH COXPaHECHHsS UMITYIIbCA, PUHIIHI CYTIEPIIO3UIIMN CHII, TPUHIIUIT PABHOMIPABUS WHEPLIUATIHHBIX CHCTEM
0Tcué€Ta, MOJIEKYISIPHO-KMHETHUECKYI0 TEOPHUIO CTPOCHHS BEIIECTBA, T'a30BBIE 3aKOHBI, CB3b CpEAHEN
KMHETUYECKOW JHEPrHM TEIJIOBOTO JBIDKEHUS MOJIEKYNI ¢ aOCONIOTHOW TeMIlepaTypoil, MepBbIi 3aKOH
TEPMOJUHAMUKHU, 3aKOH COXPAHEHHS JJIEKTPUYECKOTO 3apsna, 3akoH KyinoHa, mpu 3TOM pa3nudarh



CIIOBECHYIO (OPMYIMPOBKY 3aKOHA, €r0 MAaTEeMAaTHYECKOE BBIPAKCHHE M YCIOBHUS (TpaHUIBI, 001acTH)
MIPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC IPUHITUITBI ACHCTBUS MAIIMH, TPUOOPOB M TEXHHUECKUX YCTPOUCTB; Pa3IuvaTh
yCJIOBHA UX O€30MIaCHOTO MCIIOJIF30BaHMS B IOBCEAHEBHOM KHU3HH,

BBITOJIHATH SKCIIEPUMEHTHI 110 UCCIIETOBAHUIO (PU3UUECKUX SBJICHUN U MPOIECCOB C MCIOJIb30BaHUEM
NPSIMBIX M KOCBEHHBIX H3MEpPEHHH, MpH 3TOM (OPMYIMPOBATH MPOOIeMy/3aady W TUNOTE3y y4eOHOTo
OKCTIEPUMEHTa, COOMpaTh YCTaHOBKY U3 TPEMJIOKEHHOTO OOOpYIOBaHHSA, TPOBOAWTH OMBIT H
(hopMyITUPOBATh BHIBOJIBI;

OCYIIECTBIISITH MpPSIMbIE M KOCBEHHBIE HW3MEpEHUs (PU3MYECKMX BEJIMYMH, TPU OTOM BBIOMpATh
ONITUMAJIBHBIN CIIOCO0 U3MEPEHHS U MCIIOIB30BATh U3BECTHBIE METO/IbI OLIEHKU TIOTPEIIHOCTEH H3MEPEHU;

WCCIIEIOBAaTh 3aBHCHUMOCTH MEXIY (HU3HMUECKUMHU BEIMYMHAMH C HCIOJIB30BAHUEM IPSIMBIX
M3MEPEHUH, P 3TOM KOHCTPYHPOBATH YCTaHOBKY, (PMKCHPOBATH PE3YJAbTATHI MOJYYCHHOUN 3aBHCHMOCTH
(bU3NYEeCKUX BEJMYMH B BHJIE TAOIUI] ¥ TPadUKOB, A€TaTh BEIBOJIBI TI0 PE3yJabTaTaM UCCIIEIOBAHMS,

coOmoaTe mpaBmia OE30MacHOTO TpyAa NpU TMPOBEACHWH HCCIENOBAHWK B paMKax YdeOHOTO
OKCTIEPUMEHTa,  Y4eOHO-HCCIEeNOBATEIbCKOH M TPOEKTHOH  NESATETbHOCTH C  HCHOJB30BAHUEM
M3MEPUTENbHBIX YCTPOUCTB U J1a00paTOPHOTO 000PYIOBaHMUS;

pemaTh pacyE€THBIC 3a/1a4M C SBHO 33JJaHHOW (DMU3UYECKOI MOJEINBIO, HCIONB3Ysl (PH3NUECKUE 3aKOHBI
Y TIPUHIIMITEI, HA OCHOBE aHAJIM3a YCJIOBHSI 33aJadd BHIOMpATh (PU3MUYECKYIO MOJIEIb, BBIIEIATh (DU3HMUECKUE
BEJIMYUHBI U (HOPMYIBI, HEOOXOMUMBIE /ISl €€ pelIeHus, POBOJAUTh PAcYEThl U OLEHHBATH PEATbHOCTh
MOJTyYCHHOTO 3HaUCHUSI (PU3NUIECKON BEIIMIHHEI,

pemaTh KadeCTBEHHBIE 3a/1aui: BBICTPAUBATh JIOTHYECKHA HETTPOTHBOPEUMBYIO IETIOUKY PACCyKICHUH
C OMOPOH HA U3YYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3NYECKHUE SIBICHMUS,

WCTIOJIb30BaTh IMPH pEIICHWH Y4eOHBIX 3a7ad COBpPEMEHHbIE WH(POPMAIMOHHBIC TEXHOJIOTHUU LIS
MOWCKA, CTPYKTYPUPOBAHWS, WHTEPIPETAIlMM W TIPEACTaBICHUS Y4eOHOW W HAYYHO-TIOMYJISIPHOMN
nHpOpMAIMY, TIONYYCHHOW W3 paA3IMYHBIX MCTOYHHKOB, KPUTHYECKH AaHAIM3HPOBATH MOJIYYaeMYIO
nHpopMaIuio;

MPHUBOANTH TMPHUMEPHl BKJIAZAa POCCHHACKUAX M 3apyOEKHBIX YUYEHBIX-(DM3UKOB B pa3BUTHE HAYKH,
00BSICHEHHUE MPOIECCOB OKPYKAIOIIETO MHUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHHMA MO (U3MKE B TIOBCEAHEBHOW KH3HHM Ui OOCCIICYCHUS
0€30IaCHOCTH MPH 0OpaIleHUH ¢ MPUOOpPaAMH U TEXHUYECKUMH YCTPOMCTBAMHU, JIJIsl COXPAHECHUS 3I0POBbS U
COOIIFOJICHHSI HOPM KOJIOTHUYECKOTO TIOBEJICHUS B OKPY)KAIOIICH Cpe/ie;

paboTaTh B TpyIE C BHITOJHEHHEM PAa3JIMYHBIX COIMATBHBIX POJICH, TNIAHUPOBATh PaOOTy TPYIIIIHI,
palMoHAIBHO pacHpeessTh O0S3aHHOCTH M IUIAHHPOBATH JCATEIBHOCTh B HECTAHIAPTHBIX CHUTYAIIMSX,
aJICKBaTHO OIICHUBATh BKJIA]] K&KJOTO U3 YYaCTHHKOB I'PYIIIBI B PEIICHHE PACCMATPUBACMOM MPOOJIEMBI.

K xonmy oOydyenus B 11 Kiacce mpeaMeTHbIC pe3ybTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPaXKaTb
C(OPMHUPOBAHHOCTh y OOYUAFOIIUXCS YMEHUI:

JEMOHCTPUPOBATh HA MPHMEPAX pPOJIb U MECTO (U3UKH B (POPMHPOBAHWU COBPEMECHHOW HAay4HOU
KapTUHBI MUPA, B Pa3BUTHHA COBPEMEHHOW TEXHHKH U TEXHOJIOTUH, B IPAKTUYECKOM JESITEIBHOCTH JIFO/ICH,
L[ETOCTHOCTh U €IMHCTBO (DPU3NYECKON KapTUHBI MUDA;

YUUTBHIBATh TPAHUIBl MPUMEHEHUS W3YYEHHBIX (U3NYECKUX MOJIENeN: TOYEUHBIM AIIeKTPUYECKHI
3apsij, Tyd CBeTa, TOUCUHBIN MCTOYHUK CBETA, sIEpHAsi MOJAENb aTOMa, HYKJIOHHAs MOJIeJb aTOMHOTO sapa
MIpH pelieHny (pU3nUecKux 3aaay;

pacrio3HaBaTh (U3MYECKUe sABJICHMS (IIPOLECChl) M OOBACHATH HX Ha OCHOBE 3aKOHOB
3JIEKTPOJMHAMUKU U KBAHTOBOW (DU3MKHM: AIIEKTpUYECKas MPOBOAUMOCTD, TEIJIOBOE, CBETOBOE, XUMUYECKOE,
MarHuTHOE JEWCTBHUS TOKAa, B3aMMOJCHCTBHE MArHUTOB, OJIIGKTPOMArHWTHAs WHIYKIHS, JeHCTBUE
MarHuTHOTO TOJIsI HAa MMPOBOJHUK C TOKOM U JIBUXKYIIHICS 3apsif, SIEKTPOMArHUTHBIC KOJICOAHHs U BOJIHBI,
NpSIMOJIMHEHHOE paclpoCTpaHeHHE CBeTa, OTpakKeHHe, NperomiieHue, uHTepdepeHuus, audpaxuus u
MOJISIpU3allisl CBETa, MUCHepcus cBeTa, gorodnekrpuueckuil rpdekt (hotodrddekr), cBeToBOE AaBleHUE,
BO3HUKHOBEHHUE JINHEHYATOTO CIIEKTPa aTOMa BOJOPO/a, ECTECTBEHHAs U MCKYCCTBEHHAs PaHMOAaKTUBHOCTD;



OTHCHIBATh W3YYEHHBIC CBOWCTBA  BemeCTBA  (PIMEKTPUYECKHE, MArHUTHBIE, ONTHYECCKHE,
ANEKTPUIECKYI0 TIPOBOJUMOCTh PA3IMYHBIX CPEA) M AJICKTPOMArHUTHBIC SBICHUS (TPOIIECCHI), MCTIOIb3Ys
¢u3nvecKkue BEIMYMHBL: JICKTPUUYECKUN 3apsij, CHJia TOKA, DJIEKTPUYECKOE HAMpPSDKEHUE, IEKTPHUUECKOe
COIPOTHUBIIEHUE, PA3HOCTh MOTEHIMAJIOB, AJIEKTPOABIKYINAs Chia, paboTa TOKa, MHAYKIUS MarHUTHOTO
noJis, cuina Amrepa, cuna JIopeHia, MHAYKTUBHOCTh KAaTYIIKH, HEPTHS JJICKTPUYECKOTO M MArHUTHOTO
MoJIeH, TMepHuoJ W YacToTa KojeOaHWi B KOJIeOAaTEIbHOM KOHTYpe, 3apsii W CHjia TOKa B IIpoIecce
FapMOHUYECKHUX 3JICKTPOMATHUTHBIX KOJICOaHMA, (JOKYCHOE PACCTOSIHHE W ONTHYECKAs CHJIA JIMH3BI, TPH
OTMCAHWU TPABWIBHO TPAKTOBATh (DM3MUYSCKUN CMBICI WCIIOIB3yEeMbIX BEIMYMH, WX OO0O3HAUCHUS U
€IMHHUIIBI, YKa3bIBATh (DOPMYJIBI, CBSI3BIBAIOIIHNE JAHHYIO (PU3HUYSCKYIO BEIMUUHY C APYTUMHU BEITMYUHAMHU;

OTIMCHIBATh WM3yYCHHBIC KBAHTOBBIC SIBJICHUS U TMPOIECCHI, HCIOJB3YS (PU3NYCCKUE BEIMYUHBI:
CKOPOCTh JIEKTPOMATrHUTHBIX BOJIH, JUTMHA BOJIHBI M YaCTOTA CBETA, SHEPTUS U UMMIYIBC (POTOHA, TICPUO]T
MoJTypacmajia, YHEPrUsl CBSI3M aTOMHBIX SiJep, MPU OMUCAHWH MPABHILHO TPAKTOBATH (DU3WUYCCKUN CMBICIT
HCIOJIb3YEMBIX BEIMYHMH, MX O0O03HAYCHWS W CIUHUILI, YKa3bIBaTh (OPMYJIBI, CBS3BIBAIONINE JTaHHYIO
(U3HYECKYIO BETMUWHY C JIPYTUMHU BEJTUYUHAMU, BBIYUCIIATH 3HAYCHUE (PU3NICCKON BEITHUNHBI,

aHATM3UPOBATh (PM3MUECKUE TMPOIECCHl M SIBJICHUS, WCIOJIB3YS (PU3MYecKHe 3aKOHBI W TPUHITHIIGL:
3akoH OMa, 3aKOHBI TMOCJEIOBATEIBHOTO M MApaJUIETBLHOTO COCTUHEHUS MPOBOJHUKOB, 3aKOH J»KOyms—
JleHna, 3aKOH DJIEKTPOMATrHUTHOW HMHIYKIMH, 3aKOH MPSIMOJIMHEHHOTO DPAaCIpOCTPAHEHUS CBETA, 3aKOHEI
OTPaXEHUS CBETA, 3aKOHBI MPEJIOMJICHUS CBETa, ypaBHeHHME OWHImTeHHA It GoTodPdekra, 3aKoH
COXpaHEHHsI SHEPTHH, 3aKOH COXPaHEHHs HMITYJbCa, 3aKOH COXPAHEHUS JIIEKTPUUYECKOTO 3apsinia, 3aKOH
COXpaHEHHsT MAacCOBOTO YHCIIA, MOCTYJaThl bopa, 3aKOH pagroaKTUBHOTO paclajia, Py 3TOM pa3invarh
CIIOBECHYIO (OPMYIUPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOE BBIPAKCHHE W YCJIOBHUsS (TpaHUIBI, 00J1acTH)
MIPUMEHUMOCTH;

OTIPEIeNIATh HAIlpaBJICHUE BEKTOpa MHAYKIIMU MarHUTHOTO TOJISl TPOBOJAHUKA C TOKOM, CHJIBI AMIlepa
u cwibl Jlopenna;

CTPOUTH M OIUCHIBATh N300pakeHHE, CO3/1aBaAEMOE IIIOCKUM 3€pKaJIoM, TOHKOM JTMH3011;

BBITIOJIHATH AKCIIEPUMEHTHI IO UCCIEI0BaHUIO (PU3MUECKUX SBJICHHUI M MPOIECCOB C HCIOIb30BaHHEM
MPSIMBIX M KOCBEHHBIX M3MEpPEHU: TpH 3TOM (HOpPMYyIUpOBaTh MpobieMy/3amady M THUIIOTE3y y4eOHOTO
JKCIEPUMEHTa, CcOoOUpaTh YCTAaHOBKY M3 TPEUIOKEHHOrOo OOOpYyIOBaHUS, NPOBOJUTH OMBIT H
(bopMynTupOBaTh BHIBOIBI;

OCYILIECTBJISITh MPSMbIE U KOCBEHHbIE H3MEpEHHUs (PU3NYECKUX BEJIWYUH, MPU ITOM BHIOMpATh
ONTUMAJIBHBINA CIOCOO U3MEPEHUS U HCIIOIb30BaTh U3BECTHBIE METO/IbI OLICHKH MOTPEIIHOCTEH U3MEpeHui;

UCCIIEIOBATh 3aBUCUMOCTH (PU3UYECKUX BEJIMYUH C UCIIOJIb30BAHUEM IPSIMBIX M3MEPEHHIl: IPU 3TOM
KOHCTPYHPOBATh YCTAaHOBKY, (DMKCHPOBATh PE3yAbTaThl MOJYYCHHONW 3aBUCUMOCTH (DU3HUECKUX BEIMYUH B
BHJIe TaONHIl U rpaUKOB, JeNaTh BBIBOJIBI [0 PE3yJIbTaTaM UCCIEIOBAHNUS;

coOnrofath mpaBuia Oe30MacHOro Tpylda MNpU IPOBEICHUU HCCIENOBAHHM B paMKax y4eOHOIo
JKCIEPUMEHTa, y4eOHO-UCCIIEIOBATENILCKOM M MPOEKTHOM  AEATEIbHOCTH C  HCIOJIb30BAHHEM
M3MEPUTENbHBIX YCTPOUCTB U 1aO0PAaTOPHOTO 00OPYI0BAHUS;

pemarh pacy€THbBIC 3a/1a4M C SIBHO 3aJJaHHON (PU3NYECKOM MOJIENbI0, UCIONB3Ys (PU3nUecKue 3aKOHbI
Y TIPUHIUIBI, HA OCHOBE aHAINM3a YCIOBUS 33/1a4dl BBIOMPATh (U3UYECKYIO MOJEINb, BBIACIATh (DU3NUYECKUE
BETTUYMHBI U (HOPMYIBI, HEOOXOAUMBIE Ui €€ pelIeHHUs, TPOBOJUTh PacuéThl M OILIEHWBATH PEATLHOCTD
MOJIyY€HHOTO 3HAYCHUS (PU3NYECKON BETHUMHBI,

pelaTh Ka4eCTBEHHbIE 33/1a4H: BHICTPAUBAThH JIOTUYECKU HEMIPOTUBOPEUUBYIO LIETIOUKY PACCYXKICHUIN
C OTMOPOH HA U3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3UYECKUE SIBICHHUS,

WCIOJIb30BaTh TPU PEIICHHH Y4YeOHBIX 3a7a4 COBpPEMEHHbIE HH(DOPMAIMOHHBIC TEXHOJOTHUHU IS
MOUCKA, CTPYKTYPUPOBAHMS, HWHTEPIPETAlMA M TPEACTABICHUS YUeOHOW W HAYYHO-TIOMYISIPHOMN
uHpOpMAallUY, TONY4YEHHOW U3 pPa3IMYHBIX HCTOYHUKOB, KPUTHYECKH AaHATU3UPOBATH IOIyYaeMYIO
UH(pOpMAIINIO;

OOBSACHATH MPHUHIIMIIBI ACHCTBUS MAIWH, TPUOOPOB U TEXHUYECKHX YCTPOMCTB, pa3inyaTh YCIOBUS
1X 0€30MacCHOTO MCIOJIb30BaHMs B IOBCETHEBHOM KU3HH;



NPUBOAMUTH MPHUMEPHI BKJIA/Aa POCCHUICKHX M 3apyOEKHBIX YUYEHBIX-(DM3UKOB B Pa3BUTHE HAYKH, B
00BSICHEHHUE MPOLIECCOB OKPYXKAIOIIETO MHUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTH;

UCTOJB30BaTh TEOPETUYECKUE 3HAHWA MO (M3MKE B TOBCEAHEBHOM KHU3HH JUIi OOECIeYECHHUs
0€30IMaCHOCTH MPH 00paIeHuH ¢ MPHOOpaMH U TEXHUYECKUMH YCTPOMCTBAMH, JJIsl COXPAHEHHUS 3/I0POBbS U
COOJII0/IEHHSI HOPM IKOJIOTHYECKOTO IIOBEAEHHSI B OKpYKarolell cpene;

paboTath B TpyIIe C BHITOJHEHHEM PAa3JIMYHBIX COLMANBHBIX POJICH, INIAHUPOBATH PAOOTy TPYIIIIHI,
palOHAIbHO paclpeAcsaTh O0S3aHHOCTH U IUIAHUPOBATh AEATEIbHOCTh B HECTAHJAPTHBIX CHUTYalUsX,
a/IeKBaTHO OLICHUBATh BKJIAJl KaXJ0r0 U3 YYACTHUKOB I'PYIIIbI B PEIICHUE pacCMaTpUBAEMOU MPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne ni/m HaumeHoBaHue pa3/ejioB U TeM MPOrPaMMBbl Koau4yecTBo yacoB DJIeKTPOHHBbIE
Bcero Kontpoasubie | Ilpaktuuyeckue | (uuppoBbIie)
padoTsI padoTbI o0pa3oBaTe/ibHbIE
pecypchl
Pa3znea 1. DUBUKA U METO/IbI HAYUYHOI'O ITO3HAHUSI
11 ®u3nKa U METO/Ibl HAYYHOTO MTO3HAHUS 2 bubnuorexa [JOK
https://m.edsoo.ru/7f41bf72
Wroro no pazgeny 2
Pasznen 2. MEXAHUKA
2.1 Kunemaruka 5 bubmmoreka [IOK
https://m.edsoo.ru/7f41bf72
2.2 Junamuka 7 bubmuorexa [JOK
https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXpPAHEHUSI B MEXaHUKE 6 1 1 bubnuoreka [IOK
https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIMHAMHUKA
3.1 OCHOBBI MOJICKYIISIPHO-KUHETHYECKON TEOPUHU 9 1 bubmuorexa [JOK
https://m.edsoo.ru/7f41bf72
3.2 OCHOBBI TEPMOUHAMUKH 10 1 bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72
3.3 ArperartHbie cocTosiHUSI BeniecTBa. Da3oBbie 5 bu6mmoreka [JOK
[IEPEXOIbI https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 24
Paznea 4. DJIEKTPOJIMHAMUKA
4.1 DneKkTpocTaTuKa 10 1 bubnnoreka [JOK
https://m.edsoo.ru/7f41bf72
4.2 [TocTostHHBIN eKTpUYECKUid TOK. TOKH B 12 1 bubnuoreka [JOK
pa3IUUHBIX Cpeax https://m.edsoo.ru/7f41bf72
Hroro no paszneny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 3
11 KUIACC
\ Ne i/ \ HanmeHoBaHMe pa3jeioB U TeM NPOrpaMMbl | KosnnyecTBo yacos \ DJIEKTPOHHBIE




Bcero KonTpoubnbie | Ilpaktuyeckue | (uudposbie)
padoThI padoThbI o0pa3oBaTe/ibHbIE
pecypcsl
Paznea 1. JIEKTPOJINHAMUKA
11 MaruutHoe nosje. DIeKTpOMarHUTHAsE HHYKLUS 11 1 3 bubnuorexa [JOK
https://m.edsoo.ru/7f41c97c
Uroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHBI
2.1 MexaHnyeckue 1 3JeKTPOMarHUTHbIE KOJIeOaHUs 9 1 bubnuorexa [JOK
https://m.edsoo.ru/7f41c97c
2.2 MexaHn4yecKkue 1 3J1eKTPOMarHUTHbHIE BOJHBI 5) 1 bubnnorexa [JOK
https://m.edsoo.ru/7f41c97c
2.3 Onrtuka 10 3 bubmuorexa [JOK
https://m.edsoo.ru/7f41c97c
Wroro mo pazgeny 24
Pa3aen 3. OCHOBBI CHEITMAJIBHOM TEOPHHY OTHOCHUTEJBHOCTH
3.1 OCHOBBI CHIEITUATBHON TEOPUH OTHOCUTEIBHOCTH 4 1 bubmuorexa [JOK
https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 4
Paznen 4. KBAHTOBASA ®U3UKA
4.1 DJIEeMEHTHI KBAaHTOBOM OTITUKHU 6 bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c
4.2 Crtpoenue atoma 4 bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c
4.3 ATOMHOE AP0 5 bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97c
Wroro no pazneny 15
Pa3nea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKN
5.1 DneMEeHThl aCTPOHOMUU U acTPOPHU3IUKU 7 1 bubnunoreka [JOK
https://m.edsoo.ru/7f41c97c
Uroro mno pazneny 7
Pa3nea 6. OGOBIIAIOIIEE IOBTOPEHHUE
6.1 O6o06m1aromniee MOBTOpEHHE 4 bubnuoreka [IOK
https://m.edsoo.ru/7f41c97c
Uroro mo pazneny 4
PesepBHOE Bpems 3




OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME y 68 4 \ 7 | |
MNOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC
Ne Tema ypoka KoaunyecTBo yacos DJIeKTpOHHbIe U poBbIE
n/n Bcero KoutpoJsbHbie | IlpakTuyeckue | 00pasoBaTejbHbIE
padoThbI padoThbI pecypchl
1 ®u3uka — Hayka o npupoje. Haydunsle MeTo1bl TO3HAHKS 1 bubnuorexa [JOK
OKPY)KAIOIIEero MUpa https://m.edsoo.ru/ff0c32e2
2 Ponb u MecTo pusuku B popMUPOBaHUU COBPEMEHHON 1 bubnuorexa [JOK
HAYYHOW KapTHHBI MUPA, B IPAKTHYECKOH IESITEILHOCTH https://m.edsoo.ru/ff0c33e6
JOJIeN
3 Mexannueckoe apmxenue. OTHOCUTEILHOCTD 1 bu6moreka [IOK
MEXaHUYeCKOoro JBmKeHus. [lepemenienne, CKOpOCTh, https://m.edsoo.ru/ff0c3508
YCKOpEHHE
4 PaBHOMEpPHOE IPAMOJIMHEHOE IBUKEHHE 1 bubnuoreka [IOK
https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE TIPSIMOJIMHEHOE JBUYKEHUE 1 bubmuoreka [JOK
https://m.edsoo.ru/ff0c372e
6 CBoboaHoe majeHre. Y CKopeHrue CBOOOTHOTO TaACHUS 1 bu6mmoreka [IOK
https://m.edsoo.ru/ff0c39cc
7 KpuBonuneiinoe aBmxenue. IBrmxenne MaTepraibHON TOUKH 1 bubnmuorexa [JOK
10 OKPY>KHOCTH https://m.edsoo.ru/ffOc3ada
8 [Tpuniun otHocuTenbHocTH ["anunes. MHepuunanbHbie 1 bu6mmoreka [JOK
cucreMbl oTcuera. [lepBslii 3akoH HeroToHa https://m.edsoo.ru/ff0c3be8
9 Macca tena. Cuna. [Ipunmun cynepno3unmu cui. Bropoi 1 bubnuoreka [JOK
3akoH HpIOTOHA I MaTepHaIbHOM TOYKH https://m.edsoo.ru/ff0c3be8
10 Tpertunii 3akoH HproTOHA 117151 MaTepHAIbHBIX TOYEK 1 bubnnoreka [JOK
https://m.edsoo.ru/ff0c3be8
11 3akoH BceMupHoro tsarorenus. Cuna tsxectu. [leppas 1 bubnnoreka [JOK
KOCMHYECKasi CKOPOCTh https://m.edsoo.ru/ff0c3d00
12 Cuna ynpyroctu. 3akoH ['yka. Bec tena 1 bubnuoreka [IOK
https://m.edsoo.ru/ff0c3el8
13 Cuna tpenus. Koaddouuuent tperns. Cuna conpoTHBIECHUS 1 bubnuoreka [IOK
TIPY IBIKEHUH TeJia B )KUIKOCTH WIIH ra3e https://m.edsoo.ru/ff0c3f76
14 IlocTynaTenpHOE U BpaliaTeabHOE JBIKEHHE a0COIIOTHO 1 bub6nuorexa [IOK




TBEpAOro tena. MomeHt cuibl. [1nedo cuibl. YcnoBus
paBHOBECHS TBEPAOIO Tela

https://m.edsoo.ru/ff0c41a6

15 NMnynsc MmaTepralbHOM TOYKH, CUCTEMbI MAaTEPUAIbHBIX bubnuorexa [JOK
To4ek. Mimysbe cuiibl. 3aKOH COXpaHEHHUS! IMITYJIbCA. https://m.edsoo.ru/ff0c43d6
PeaktuBHOE NBIKEHUE
16 Paborta u momHOCTE cvitbl. KuneTnaeckas sHeprus bu6mmoreka [{OK
MaTepHuaNbHOW TOUKU. TeopeMa 00 U3MEHEHNH KHHETHUECKOW https://m.edsoo.ru/ff0c4502
SHEPTUU
17 [ToTenumanbsHas sHeprusd. [loreHunanbHas SHEprus ynpyro bubnuorexa [JOK
nehopMupoBaHHOM IPYKUHBL. [loTeHIIMATBHAS SHEPTHUS Tea https://m.edsoo.ru/ff0c461a
BOJIM3U IOBEPXHOCTH 3eMIIH
18 [ToTeHnmanbHbIe U HEMOTEHIMAIbHBIE CUIbl. CBSI3b pabOTHI bubnnorexa [JOK
HETMOTEHIIMATIBHBIX CHJI C U3MEHECHHEM MEXaHMUYECKO M https://m.edsoo.ru/ff0c478c
SHEPrUU CUCTEMBI TEJ. 3aKOH COXPAHEHUS MEXaHUYECKOU
SHEPTUU
19 JlabopaTtopHas paborta «lccnenoBanue cBsi3u pabOTHI CHIIBI C
M3MEHEHHEM MEXaHHUECKOW YHEPTUH Tejla Ha TIpuMepe
PaCTSKEHUS PE3UHOBOTO KIYTa)
20 Kontponbnas padota o teme «Knunemarnka. JlnHamuka. bubmuorexa [JOK
3aKOHBI COXPAHCHHSI B MEXaHHKE) https://m.edsoo.ru/ff0c4b74
21 OcCHOBHBIE TIOJIOKEHUST MOJICKYIISIPHO-KHUHETHYECKON TEOPHUH. bubmuorexa [JOK
bpoynoBckoe asmxenue. Auddysus https://m.edsoo.ru/ff0c4dc2
22 XapakTep ABMKCHUS U B3aUMOJICHCTBHS YaCTHI] BELIECTBA.
Monenu cTpoeHus ra3oB, KUIKOCTEH U TBEPBIX TEI
23 Macca monekyn. KonnuectBo BemectBa. [loctosiHnas
ABoraapo
24 TermoBoe paBHoBecue. Temneparypa u €€ U3MEpeHHUE.
IlIxana remneparyp Llenbcus
25 Wneansheiii raz B MKT. OcnoBHoe ypaBHeHne MKT bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4fde
26 AGcomoTHas TeMrepaTypa Kak Mepa CpeIHeil KHHETHYeCKOn bubnnoreka [JOK
SHEPTUH JBIKEHUS MOJIEKYIl. YpaBHeHUe MeHeneeBa- https://m.edsoo.ru/ff0c511e
Knaneiipona
27 3axoH /lanpToHa. ['a30BEIC 3aKOHBI
28 JIaGopatopHas pabota «lccaenoBaHne 3aBUCUMOCTH MEX]TY
napaMeTpaMH COCTOSTHHSI pa3pexeHHOTO ra3ay
29 M3onporieccrl B H€ILHOM ra3e U UX rpadguyeckoe bub6nuoreka [IOK




Npe/ICTaBICHUE https://m.edsoo.ru/ff0c570e
30 BHayTpeHHss 3HEprusi TEpMOAMHAMUYECKON CUCTEMBI U bubnuorexa [JOK
crocoObl €€ n3MeHeHus. Koim4uecTBo TEIoTsl U padoTa. https://m.edsoo.ru/ff0c5952
BHyTpeHHsIs SHEprusl 0JTHOATOMHOTO HJICATHHOTO Ta3a
31 Bunel Tennonepenaun bubnuorexa [JOK
https://m.edsoo.ru/ff0c5c36
32 VY enpHas TEMIIOEMKOCTH BelecTBa. KomuecTBO TEmoThl bubnuorexa [JOK
npu Terionepeaade. AnuadaTHbli IPoOLECce https://m.edsoo.ru/ff0c5c36
33 [TepBrlil 3aKOH TEPMOAMHAMUKHN U €70 TPUMEHEHHE K bubnuoreka [JOK
M30MpoIeccam https://m.edsoo.ru/ff0c5efc
34 Heob6parumocts nporieccoB B mpupoe. Bropoii 3akon bubnuoreka [JOK
TEPMOIUHAMHUKH https://m.edsoo.ru/ff0c6230
35 [Tpunun nevicteus u KII1/I TermoBoi MamnHbI bubmmoreka [{OK
https://m.edsoo.ru/ff0c600a
36 Iuxn Kapno u ero KIT/]
37 DKOJIOTHYECKHE MPOOIeMbl TETIOIHEPTE€TUKH
38 Oo6o06maromuii ypok «MoiekyisipHas ¢pusnka. OCHOBBI bubnmorexa [JOK
TEPMOMHAMHUKN https://m.edso0.ru/ff0c6938
39 KonTtponbHas padoTa o teme «MosnekymsipHas pu3uka. bubmuorexa [JOK
OCHOBBI TEPMOTHHAMHKIDY https://m.edsoo.ru/ff0c6a50
40 [TapooOpazoBanue u koHaeHcanus. Mcmapenue u KumeHne bubmuorexa [JOK
https://m.edsoo.ru/ff0c63b6
41 AOCOJTFOTHAsI 1 OTHOCHUTEJIbHAS BIIAYKHOCTH BO3/TyXa. bu6mmoreka [JOK
HacpImenuslii map https://m.edsoo.ru/ff0c64d8
42 Tépnoe Teno. Kpucrammaeckue u amopgHbie Tena. bubnmuorexa [JOK
AHHM30TPOITUSA CBOMCTB KPUCTAILIOB. JKUIKHE KPUCTAIIIBI. https://m.edsoo.ru/ffoc65f0
CoBpeMeHHbIE MaTepUaIIbI
43 [InaBnenue u KpucTamm3anus. Y eabHas TenjaoTa bu6mmoreka [JOK
raBneHust. CyOnumanus https://m.edsoo.ru/ff0c6708
44 YpaBHEeHHE TEIIOBOTO OamaHca bubnnoreka [JOK
https://m.edsoo.ru/ff0c6820
45 OnexTpu3anus Ten. JNeKTpudeckuil 3apsa. J{Ba Buna bubnuoreka [IOK
AJIEKTPUYECKHX 3aps/I0B https://m.edsoo.ru/ff0c6bcc
46 [TpoBOTHUKY, AUANEKTPUKH U TIOTYIIPOBOTHUKU. 3aKOH bubnunoreka [JOK
COXpaHEHHUs AIEKTPUUYECKOI0 3apsijia https://m.edsoo.ru/ff0c6bcc
47 B3aumopneiicteue 3apsanoB. 3akoH Kynona. Toueunstii bubnuorexa [IOK

IEKTPUYECKUI 3apsiz

https://m.edsoo.ru/ffOc6ced




48

Hanpstx€HHOCTh 2nexTpudeckoro nois. I[IpuHnun
CYNEPHO3UIUH INEKTPUUECKUX NoJIeH. JInHun
HaNPsHKEHHOCTH

bubmmoreka [{OK
https://m.edsoo.ru/ff0c6df2

49 Pabora cun anekTpocraruueckoro nojs. [ToreHmnuar. bubnmoreka [JOK
Pa3HOCTPH MOTEHITHAIOB https://m.edsoo.ru/ff0c6f00
50 [IpoBOAHMKY W AUDIEKTPUKH B AIEKTPOCTATUYECKOM IIOJIE. bubnuorexa [JOK
JlnanexTpryueckas NPOHHUIIAEMOCTh https://m.edsoo.ru/ff0c7018
o1 OnexkrpoéMmkoctb. Konnmencarop bubnuorexa [JOK
https://m.edsoo.ru/ff0c7126
52 DNEeKTPOEMKOCTD MJIOCKOTO KOHJEHCATOpA. DHEPIHs bubnuoreka [JOK
3apsHKEHHOTO KOHIEHCATopa https://m.edsoo.ru/ff0c72c0
53 JlabopaTtopHas pabota "M3mepenne 3MeKTpoEMKOCTH
KOHJIeHcaTopa"
54 [IpuHIHN IENCTBUS U IPUMEHEHHE KOHJIEHCATOPOB,
KOMTMPOBAIILHOTO ariiapara, CTPyHHOTO TIpUHTEpa.
DneKTpocTaTHUecKas 3alluTa. 3a3eMJICHHE AIEKTPOnpruOopoB
55 DNeKTpUUYECKUH TOK, YCIOBUS €ro CyIIeCTBOBAHMUSL.
[Toctostaubiil Tok. Cuna Toka. Hanpsbkenue. ConpoTUBIICHUE.
3akoH OMa Ju1sl ydacTKa Henu
56 [TocnenoBarenbHOE, MapaICIbHOE, CMEIIAHHOE COSTUHEHNE bu6mmoreka [IOK
poBoIHUKOB. JlabopaTopHas pabora «3yueHue https://m.edsoo.ru/ff0c74f0
CMEIIAaHHOTO COCTMHEHHSI PE3UCTOPOBY
57 PaboTa 1 MOIITHOCTH AJIEKTPUUECKOTO TOKa. 3akoH J[xoyrs- bubmuoreka [JOK
Jlenua https://m.edsoo.ru/ff0c7838
58 3akoHn OMa Jy1sl TIOJTHOM (3aMKHYTOM) 3JIEKTPUUYCCKOH TIETTH. bubmuoreka [JOK
KopoTtkoe 3ambikanue. JlJabopaTopHas paborta «M3mepenue https://m.edsoo.ru/ff0c7ae0
3JIC ucToYHMKA TOKA M €r0 BHYTPEHHETO COMPOTUBIICHUS
59 DJeKTPOHHAsS TIPOBOJMMOCTD TBEP/IBIX METAILIOB.
3aBUCUMOCTh COIIPOTUBIICHUS METAJIOB OT TEMIIEPaTYPHhI.
CBepXIpoBOJIUMOCTb
60 DneKkTpuyecKuil TOK B Bakyyme. CBOKCTBA 3JIEKTPOHHBIX
MyYKOB
61 [TomynpoBoAHUKH, UX COOCTBEHHAsI U IPUMECHAs bubnuoreka [IOK
npoBoauMocTh. CBOMCTBa p—N-miepexoa. https://m.edsoo.ru/ff0c84ae
[TonynpoBOAHUKOBEIE MPUOOPHI
62 DNEeKTpUUECKUN TOK B PACTBOPAX M PACILIaBaAX JIEKTPOIUTOB. bubnmoreka [JOK

3J'ICKTpOJ'II/ITI/I‘-ICCKa$I JUCCOoLManms. 3J'ICKTpOJ'IPI3

https://m.edsoo.ru/ff0c82ba




63 DNeKTpUYeCKUuil TOK B razax. CaMoCTOATENbHBIN U 1 bubnuorexa [JOK
HECaMOCTOSATEINbHBIN pa3psa. MouHust. [lnazma https://m.edsoo.ru/ff0c84ae
64 DnexTpuyuecKkrue NpuOOPHI U YCTPOMCTBA U UX MPAKTUIECKOE 1 bubnuorexa [JOK
npumeHnenue. [IpaBuiia TeXHUKH 0€30IIaCHOCTH https://m.edsoo.ru/ff0c86fc
65 O0600mamuil ypok «IEKTPOTTHAMUKAY 1 bubmmoreka [JOK
https://m.edsoo.ru/ff0c88be
66 KoHnTpomapHas padoTta o Teme «JIeKTPOCTaTHKA. 1 1 bubnmoreka [JOK
[TocTosHHBIHM ANEKTPHUUSCKUN TOK. TOKH B pa3IMYHBIX https://m.edsoo.ru/ff0c8a8a
cpemax»
67 Pesepubriit ypok. KonTponshas paboTta o teme 1 bubnuoreka [JOK
"DneKTpoMHaAMHKA" https://m.edsoo.ru/ff0c8c56
68 PesepBHEIi ypok. O6o00maromuii ypok o temam 10 kiracca 1 bubmmoreka [JOK
https://m.edsoo.ru/ff0c8f6c
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 3
11 KUIIACC
Ne Tema ypoka KoanuecTBO YacoB JJIeKTPOHHBbIE HU(PPOBbIE
n/n Bcero Kontpoabsubie | IlpakTuueckue | oOpasoBarejbHbIe
padoThI padoThI pecypcbl
1 [TocTostHHBIE MAarHUTEI U UX B3auMoielicTBre. MarHuTHoe 1 bu6mmoreka [IOK
moJie. BekTop MarHuTHO#M MHAYKIUH. JIMHUKM MarHUTHOM https://m.edso0.ru/ff0c9778
WHIYKIAH
2 MaruuTHO€ 1oJie MPOBOIHKUKA ¢ TOKOM. OTBIT DpcTea. 1 bu6mmoreka [JOK
BsanMoaelicTBiE TPOBOIHUKOB C TOKOM https://m.edsoo.ru/ff0c98fe
3 JlaGopaTopHas padota «/3y4eHrne MarHuTHOTO TIOJIs 1 1 bubnuorexa [JOK
KaTYIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
4 JleficTBMEe MarHUTHOTO TI0JISI HA MMPOBOJIHUK C TOKOM. Cuia 1 1 bu6mmoreka [JOK
Awmmepa. JlabopaTopHas pabora «McciaenoBaHue qeHCTBUS https://m.edsoo.ru/ff0c9ac0
MOCTOSTHHOTO MarHWTa Ha PaAMKY C TOKOM)
5 JlelicTBUE MarHUTHOTO TIOJISl HA JIBMIKYIIYIOCS 3apsDKECHHYIO 1 bubmoreka [IOK
yactuily. Cuna Jlopenia. Pabora cwibl Jlopenna https://m.edsoo.ru/ff0c9df4
6 DnexTpoMarHuTHast MHAYKIUA. [I0TOk BeKTOpa MarHUTHOM 1
nHayknud. O/1C nHayKuuy. 3aKoH 3IEKTPOMarHUTHOM
uHaykin Papazes
7 JIabopatopHas pabota «VccienoBanue sIBJICHUS 1 1 bubnuorexa [IOK
AIIEKTPOMArHUTHOW MHIYKIIHUH» https://m.edsoo.ru/ff0cal50
8 WNunykruBHOCTh. SIBnenue camonnaykuuu. 31C 1 bubnuorexa [IOK

CaAMOMWHIYKIIUU. SHCpF W MArHUTHOI'O 1OJI KaTYIIKH C

https://m.edsoo.ru/ff0ca600




TOKOM. DJIEKTPOMAarHUTHOE 10JIe

9 TexHuueckre ycTpouCcTBa U UX IPUMEHEHUE: IIOCTOSHHBIE
MarHUTHl, JIEKTPOMArHUTHI, HJIEKTPOABUTATEIb, YCKOPUTEIH
HJIEMEHTAPHBIX YaCTHI, UHAYKIIHOHHAS TeYb

10 O6o06maromuii ypok «MarHuTHOE 1oJIe. DIeKTPOMAarHUTHAS bubnmoreka [JOK
WHJTYKITAS» https://m.edsoo.ru/ff0cab82

11 KonTponsnas pabora o teme «MaruutHoe nosie. bubnuorexa [JOK
DJIEKTPOMArHUTHAS WHYKIIHSD) https://m.edsoo.ru/ff0cad58

12 CBoOo1HBIE MEeXaHUYeCcKue Kosebanus. ['apMoHndeckue bubnuorexa [JOK
KoJieOaHusl. YpaBHEHHE TaPMOHUYECKUX KOJICOaHUH. https://m.edsoo.ru/ff0caf06
IIpeBpanienue sHeprun

13 JlabopaTtopHas paborta «lccnenoBanue 3aBUCUMOCTH
Mepro/1a MaJIbIX KoJieOaHMii Tpy3a Ha HUTHU OT JUTMHBI HUTH U
MAacChl TPy3a»

14 Konebartenbublit KOHTYp. CBOOOIHBIE 371EKTPOMArHUTHHIE bubnuoreka [IOK
KOJICOaHHs B UJICATTbHOM KOJIEOATeTbHOM KOHTYpEe. AHAJIOTHs https://m.edsoo.ru/ff0cb820
MEX Ty MEXaHUICCKHUMH H 3JICKTPOMArHUTHBIMHU
KoJIeOaHUSIMHU

15 ®opmyna ToMcoHa. 3aKOH COXpaHEHHS DHEPTUU B bubmuorexa [JOK
HeaTbHOM KOJIeOaTeIbHOM KOHTYPE https://m.edsoo.ru/ffOcbh9c4

16 [Ipencrasnenue o 3aTyxaromux Kojebanusx. BeiHyk1eHHbBIC bu6mmoreka [IOK
MeXaHHYECKUe Kojicbanus. Pesonanc. BeiHyk1eHHbBIC https://m.edsoo.ru/ffOcbb86
AJIEKTPOMATrHUTHBIE KOJICOaHMsI

17 [Tepemennbiii Tok. CHHYCOUJAIbHBINA TEPEMEHHBIN TOK. bubnmuoreka [JOK
MOIIHOCTh TIEPEMEHHOI0 TOKA. AMIUIMTYIHOE U https://m.edsoo.ru/ff0cbd34
JCUCTBYIOIIEE 3HAUYCHUE CHIIBI TOKA W HATIPSHKCHUS

18 Tpancdopmarop. [IponsBoicTBo, Iepenaya U NoTpedIecHNe
AIIEKTPUYECKON DHEPTUU

19 YCTpOWCTBO U MPAKTUYECKOE IPUMEHEHHE AIEKTPHUECKOTO bubmoreka [IOK
3BOHKA, FeHepaToOpa MEPEMEHHOTO TOKa, TMHHH https://m.edsoo.ru/ff0cc324
ANIEKTponepeaay

20 DKOJIOTUYECKHUE PUCKU TIPU IPOU3BO/ICTBE MIEKTPOIHEPTUH.
KynpTypa ncnonb30BaHUs 3IE€KTPOIHEPTUU B IIOBCETHEBHOM
KU3HU

21 MexaHnuecKkie BOJIHBI, YCIOBHS pacnpocTpaHenus. [lepuos. bubnuorexa [IOK

CKOpOCTL pacnnpoCTpaHCHUA U JJIMHA BOJIHEIL. HonepeqHLIe n
MPOJOJILHBIC BOJIHEL

https://m.edsoo.ru/ffOccab4




22 3Byk. CkopocTh 3ByKa. I'poMKoCTh 3ByKa. BeicoTa TOHa. bubnuorexa [JOK

TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
23 DNeKTpOMarHUTHBIE BOJIHBI, UX CBOMCTBA U CKOpocTh. [1Ikana bubnuorexa [JOK

AJIEKTPOMATHUTHBIX BOJIH https://m.edsoo.ru/ffOccfe0
24 [IpuHIHKIIBI pauOCBA3YU U TeJIEBUACHU. PazBuTre cpeacTs

cBsA3u. Pagnosiokanus
25 KonTponsnas padora «KoneOaHust U BOJHBD) bubnuorexa [JOK

https://m.edsoo.ru/ff0cc6f8

26 [IpsimonuHeitHOE pacnpocTpaHEeHHE CBETA B OJTHOPOIHOM bubnuorexa [JOK

cpene. Touyeunsit nctouHuk cBera. JIya cBeta https://m.edsoo.ru/ff0cd350
27 Otpaxxenue cBeTa. 3aKOHbI OTpaykeHus ceeta. [locrpoenue bubnnorexa [JOK

n300paKEHUI B TNIOCKOM 3epKajie https://m.edsoo.ru/ff0cd4e0
28 [Tpenmomnenne creta. [TotHOE BHYTpEHHEE OTpAKCHHE. bubmmoreka [JOK

[TpenenbHBIN YroJl HOJTHOTO BHYTPEHHETO OTPAXKSHUS https://m.edsoo.ru/ff0cd7{6
29 JlaboparopHas padoTa «3MepeHue mokasaresns bubnmorexa [JOK

MPETIOMIICHHS CTEKIIa» https://m.edsoo.ru/ff0cd67a
30 JIunsel. [Toctpoenne nzoopaxeHuii B mua3e. opmyrna bubnmorexa [JOK

TOHKO# JIMH3bI. YBEJIMYCHUE JIMH3bI https://m.edsoo.ru/ffOcddle
31 JlabGopaTtopHnast pabota «VccnemoBaHue CBONCTB

M300paKCHUH B JIMH3AX)
32 Hucnepcus cera. CroxkHBINA cocTaB Oenoro ceera. L[Ber.

JlabopaTtopHas pabora «HabmtoaeHne nucrepcuu CBeTay
33 HNutepdepennus ceera. udpakums ceera. JudpakimonHas bubnmuoreka [JOK

peméTka https://m.edsoo.ru/ff0ced22
34 [Tonepeunocth cBeTOBBIX BOJH. [lossipuzanus ceera bubnmuoreka [JOK

https://m.edsoo.ru/ff0cf02e

35 OnTrueckue MpuUOOPHI U YCTPOICTBA U YCIOBUS UX

0€3011aCHOTO IPUMECHEHUS
36 ['paHMIIBI IPUMEHUMOCTH KIIACCHYECKOM MEXaHHUKH. bubmoreka [IOK

ITocTynaThl crielMaNbHOM TEOPUH OTHOCHTEIBHOCTH https://m.edsoo.ru/ff0cf862
37 OTHOCHUTEIBHOCTh OJIHOBPEMEHHOCTH. 3aMeIJICHUE BPEMEHU bubmoreka [IOK

Y COKpallleHUEe UINHBI https://m.edsoo.ru/ffOcfa42
38 DHeprust U UMITYJIbC PENATUBUCTCKON YacTUIlbl. CBS3b MacChl bubnuorexa [IOK

C SHEeprueu U UMIyJIbCOM. DHEeprusi MOKos https://m.edsoo.ru/ff0cfc68
39 KonTponpHas padota «OnTrka. OCHOBBI CrieUaIbHON bubnuorexa [IOK

TEOPUHU OTHOCUTEIHHOCTH https://m.edsoo.ru/ffOcf6f0
40 ®otonbl. opmyna [Inanka. DHeprus u umnynsc GoToHA bubnuoreka [IOK




https://m.edsoo.ru/ffOcfel6

41 OtkpeiTre u uccnenoanue Gotordpdexra. OnbiTel A. I'. bubnuorexa [JOK
CrouieroBa https://m.edsoo.ru/ffOcffc4
42 3akoHsl poTorddexTa. YpaBHEeHHE DUHIITEHHA VIS bubnuorexa [JOK
dorordpdekra. «Kpacuas rpanuna» pororddexra https://m.edsoo.ru/ff0d015e
43 Hasnenue ceera. Onbith [1. H. Jlebenera. Xumuueckoe bubnuorexa [JOK
IeiicTBHUE CBEeTa https://m.edsoo.ru/ff0d04a6
44 TexHnueckne ycTpoucTBa U NPAKTUYECKOE IPUMEHEHHUE:
(dhoTormeMeHT, HOTONATUUK, COTHEUHAs OaTapesi, CBETOIHO]T
45 Pemenue 3amgau mo reme «I€MEHTHI KBAHTOBOM OMTHUKH bubnuoreka [JOK
https://m.edsoo.ru/ff0d0302
46 Mogenb aroma Tomcona. OnbiTel Pezepdopaa o paccesiHuio bubnuorexa [JOK
o-gyacTuil. [lmaHeTapHas MOJIEb aToMa https://m.edsoo.ru/ff0d091a
47 [Toctynatel bopa bubnuoreka [IOK
https://m.edsoo.ru/ff0dOafa
48 Nznydyenne u norsomieHrne (GOTOHOB MpHU MEPEXOe aToMa ¢ bubmuorexa [JOK
OJTHOTO YPOBHsI SHEPTHHU Ha JAPYroil. Bubl criekTpoB https://m.edsoo.ru/ff0dOafa
49 BonHoBbIe cBoiicTBa yacTuil. Bosabr ae bpotinsi. bu6mmoreka [IOK
KopmyckysipHO-BOJIHOBO Jyanu3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYXJICHHOE M3JTyYeHHe
50 OTtkpriTHE pagnoakTuBHOCTH. OnbITH Pe3epdopaa mo bubmuorexa [JOK
OTIPEICIIEHUIO COCTaBa PaJnOAKTUBHOTO U3TyICHUS https://m.edsoo.ru/ffod0fd2
51 CaoiicTBa anbda-, 6era-, raMMa-u3ay4eHus. BausHue
PaZ0aKTUBHOCTH HA KUBBIE OPraHU3MBI
52 OTkpeITHE TPOTOHA M HEWTpoHA. M30Tombl. Anbha-pacman. bubnmuoreka [JOK
DJIeKTPOHHBIN U TO3UTPOHHBIH OeTa-pacnan. ["amma- https://m.edsoo.ru/ff0d1162
U3ITy4YeHUE
53 DHeprus CBS3U HYKJIOHOB B sifjpe. SaepHble peakiuu. bubnnoreka [JOK
Snepusriii peakrop. [IpoOaeMbl, TEPCIIEKTUBBIL, https://m.edsoo.ru/ff0d1356
9KOJIOTMYECKHUE ACIIEKTHI SIIEPHON IHEPTETUKHI
54 DOnemeHTapHbIe YacTUllbl. OTKPBITHE MO3UTPOHA. METOIbI bubnnoreka [JOK
HaOJIFO/ICHUS ¥ PETUCTPAIMH JIEMEHTAPHBIX YACTHIL. https://m.edsoo.ru/ff0d0e38
Kpyrnsiit cton «@yHIaMeHTaIbHbIE B3aUMOIEHCTBUS.
EqnncTBO (hnznueckoil KapTUHBI MUPay
55 Bun 3B€3anoro Heba. Co3Be3usi, spKkue 3BE3/bl, TNIAHETHI, UX
BuuMoe nBmxkeHne. CoaHeuHas CUCTeMa
56 Conrne. ConHeuHast akTUBHOCTh. MicTounuk »Heprun ComHIla




" 3BE3]

57

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKHU. 3BE3/IbI INIABHOM
MOCJIEI0OBATEIIbHOCTH. BHYTpEHHEE CTPOCHUE 3BE3I.
CoBpeMeHHbIE NPEACTABIECHUS O IPOUCXOKIACHUN U
sBosronu CosHIa U 3BE3]

58

Muneunsiii [Iyre — Hama ['anakruka. Ilosoxenue u
newkenue Comnuna B [Nanaktuke. [Nanaktuku. YEpHbie ABIPHI B
SIIpax rajakTHK

59

Bcenennas. Pa36eranue ranaktuk. Teopust boabmioro
B3pbIBa. PennkToBOE M3nydeHue. MerarajgakTruka

60

Hepemennsie mpo6iieMbl aCTpOHOMUUT

61

KonTtponbHas padoTa «71€MEeHTh aCTPOHOMHUU U
acTpOPU3UKNY

62

O6o06maromuii ypok. Ponb ¢usuku u acTpoHOMHHU B
SKOHOMHYECKOM, TEXHOJIOTHISCKOM, COITMAIBHON 1
ITUYECKOH chepax AesITEIHPHOCTH YeTOBEKa

63

O6o06maromuit ypok. Ponb 1 Mecto pU3MKH U aCTPOHOMUU B
COBPEMEHHOM HAy4YHOU KapTUHE MUpa

64

O6o06matomuii ypok. Ponb ¢huszudeckoit Teopuu B
(hopMUPOBAHUY MPEICTABICHUN O PU3NUECKON KapTHHE MUpa

65

O6o0matromuii ypok. Mecto pu3ndeckoit KapTUHBI MUPa B
o0IIeM psTy COBPEMEHHBIX €CTECTBEHHOHAYYHBIX
MPEJICTABIICHHUI O TPUPOJIE

66

Pe3epBHbIil ypok. MarHuTHOE 10J1€. DIEKTPOMAarHUTHAs
WHIYKINS

67

PesepBHbIil ypok. OnTuka. OCHOBBI ClIEIMATIBHON TEOPUU
OTHOCHUTEIIbHOCTH

68

PesepBubiit ypok. KBanTtoBas pusmka. JneMeHThI
ACTPOHOMHUHU U aCTPOPU3UKH

bubmuoreka [JOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA30BATEJIbBHOI'O TIPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

1. ®wusuka, 10knacc: yueOHUK m1st 0611€00pAa30BATENBHBIX OPraHU3aluii (6a30BbIH M yrITyOIEHHBIN

ypoBeHb). B 3u. I'ennenumreiin JI.O. — 4 u3n., crep.- M.:Muemo3zuHa, 2019.

2. ®usuka, 11kmacc: yueOHHK 11 0061€00pa30BaTeIbHBIX OpraHu3auii (6a30BbIi M yriTyOIEHHbINI

ypoBeHb). B 2 u. 'eanenmureiin JI.O. — 5-o¢ u3n., crep.- M.:Muemosuna, 2020.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1.bubaunoreka IJOK https://m.edsoo.ru/7f41bf72

2.110K AKnacc

3. HUnurepaktuBHbIe TabopaTtopHbie paboTsl :  http/sening07/narod.ru/index.htm
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