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PABOYAS ITIPOI'PAMMA YUYEBHOI'O ITIPEJMETA
«O®U3UKA» (10-11 KJIACCBHBI)

HHOACHUTEJBbHAA 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 ypoOBHS Ha ypOBHE CpPEAHEr0 00IIero oOpazoBaHUs
pa3paboTaHa Ha OCHOBE NOJOXEHHH M TpeOOBaHMI K pe3yJbTaraM OCBOEHHUS OCHOBHOMU
oOpa3oBaTenbHOil mporpamMmsbl, mpencraBieHHbix B PI'OC COO, a Takke c ydyérom
denepanbHOi paboyeil mporpaMMbl BOCHHTAHHUS U KOHIEMIUH IpernofaBaHus y4eOHOTro
npeamera «®Puszuka» B o0Opa3oBaTeNbHBIX  opranu3auusx Poccuiickoii  ®enepannu,
peaIn3yIoIX OCHOBHBIE 00Pa30BaTEIbHbIE IPOIPAMMBI.

Cogepxanue mporpaMMbl Mo (DU3HMKE HAIpaBICHO Ha (OPMHUPOBAHUE ECTECTBEHHO-
HAy4YHOU KapTuHBI Mupa olyuaronuxcs 10—11 kmaccoB npu oOyueHuu ux usmke Ha 6a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-JIEATEILHOCTHOTO Moaxoaa. [IporpaMMa no ¢usmuke cOOTBETCTBYET
tpeboBanusiM @I'OC COO K mIaHUPYEMbIM JIMYHOCTHBIM, IMPEIMETHBIM U METalpeIMETHBIM
pe3ynbrataM OOydYeHHs, a TaKXKEe YYUTHIBAET HEOOXOIMMOCTh pealM3allli MEKIIPEeIMETHBIX
CBs3el (PU3MKM C ECTECTBEHHO-HAyYHbIMU Y4eOHBIMH IpeaAMeTaMu. B Hell ompexpensitorcs
OCHOBHBIC IIEJIM M3y4YeHUs (U3UKU HA YPOBHE CPEIHEr0 00Iero odpa3oBaHUs, IIAHUPYEMbIE
pe3ynbTaThl OCBOEHUS Kypca (HU3UMKMU: JIMYHOCTHBIE, METaNpeAMETHbIE, IpeaMeTHble (Ha
6a30BOM ypOBHE).

[Tporpamma o ¢pu3MKe BKIOYAET:

® [UIaHUpPYEMbIE pe3ybTaThl OCBOCHUS Kypca (pU3UKU Ha 0a30BOM ypOBHE, B TOM UHCIIE

IpeMETHBIE PE3yJIbTaThl M0 T0/1aM 00YUYEHHUS;

e cozepxaHue yueOHoro npeamera «Pusnka» 1o rojgaM o0ydeHusl.

®u3rka Kak Hayka o HauOoJjee O0IIKX 3aKOHaX NMPUPObI, BEICTyas B KaueCTBE y4eOHOTO
npeaMeTa B LIKOJIe, BHOCUT CYLIECTBEHHBIN BKJIaJ B CUCTEMY 3HAHUI 00 OKpYXKarolleM MHpE.
HIkonbHBIA Kypc QHU3MKH — CHCTEMOOOPA3YIOUIMM Uil €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
NPEIMETOB, TOCKOJIBbKY (PU3MUECKUE 3aKOHBI JIE)KAT B OCHOBE IPOLIECCOB U SBJICHUMN, H3y4aeMbIX
XUMHeEH, Ouonorueit, pusnueckoir reorpadueit u actpoHomueil. Mcnoiab3oBaHHe W aKTUBHOE
IpUMEHEHHE (U3NYECKUX 3HAHUN ONpeneNseT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJOTHIl B cdepe DSHEPreTHKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, IMOJIYYEHHUS HOBBIX
MaTepHaJoB C 33/laHHBIMU CBOMCTBaMU U Apyrux. MzyueHue pU3MKu BHOCUT OCHOBHOU BKJIaJ B
(opMHpOBaHUE €CTECTBEHHO-HAYYHOM KapTHHBI MHpa 00yJaromuxcs, B GoOpMUpOBaHUE YMEHUH
MPUMEHSTh HayYHbIM METO/1 TO3HAHUS NP BHIMOJIHEHUH UMHU yUYe€OHBIX HCCIIeI0BaHUM.

B ocHOBY Kkypca (hu3uku A1 YpOBHS CpeHero oOIero oopa3oBaHus MOJIOKEH Psifl UeH,
KOTOpBIE MO’KHO pacCMaTpUBATh KaK MPUHIUIIBI €70 IOCTPOEHUS.

Hoes yenocmuocmu. B cOOTBETCTBUU € HEH KypcC SIBISETCS JIOTHUYECKU 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepual U3 BCEeX pas3AesioB (M3HMKH, BKIIOYAET KaK BOIMPOCHI KJIACCHUYECKOM, TaK U
COBPEMEHHOU (PU3UKH.



Hoes cenepanuzayuu. B cOOTBETCTBUM ¢ HEW MaTepuall Kypca (PU3UKH 0ObeAUHEH BOKPYT
¢usnueckux Teopwil. Beaymmm B Kypce sBisiercs (OPMHpPOBAHHME TPEACTABICHUH O
CTPYKTYPHBIX YPOBHSAX MaTEpUH, BELIECTBE U TOJIE.

Hoes cymanumapuzayuu. EE peanusanus npeanojaraeT UCloJb30BaHUE 'yMaHUTapHOTO
noteHuana GU3NYEeCKoil HayKH, OCMBICIIEHUE CBSA3U Pa3BUTHUS (PU3MKU C Pa3BUTHEM OOLIECTBA,
a TaK)Ke ¢ MUPOBO33PEHYECKIMHU, HPABCTBEHHBIMU U 3KOJIOTHYECKUMH MTPOOIEMaMHU.

Hoes npuknaonou nanpasnennocmu. Kypce Gpu3nku npeamnonaraeT 3HakOMCTBO C HIMPOKHM
KPYI'OM TEXHUUYECKUX U TEXHOJIOTMYECKUX MPHIIOKEHUH N3yUYEeHHBIX TEOPHH U 3aKOHOB.

Hoes »skonozuzayuu peanusyercss MOCPEICTBOM BBEICHHs 3JIEMEHTOB COJEPKaHMs,
NOCBAUIEHHBIX 3KOJIOTMYECKHM MpoOjeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHBI C Pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKke 00CyKAeHUs po0IeM palliOHAIBHOTO MPUPOIOTIONb30BAHUS U
9KOJIOTMYECKOI 0€30MacHOCTH.

Crep>KHEBBIMU 3JIEMEHTaMHU Kypca (U3UMKH Ha yYpOBHE CpeaHEero ooero oOpa3oBaHUS
SBIISIOTCS (pU3UUecKkue Teopur ((HOpMHUPOBAHME MPEIACTABICHHNA O CTPYKTYpe IMOCTPOCHHS
¢usnveckoil TeopuH, poiau (yHIAMEHTAIBHBIX 3aKOHOB W TPUHIMIIOB B COBPEMEHHBIX
IpPEICTAaBICHUAX O MPUPOJE, I'PAHUIAX MPUMEHUMOCTU TEOPHH, JJIS ONUCAHMUS €CTECTBEHHO-
HAaYYHbIX SIBJICHUH U IIPOLIECCOB).

CuCTeMHO-IEITETFHOCTHBIN MOIX0 B Kypce (DM3UKU peaTu3yeTcs MPEexKIe BCEro 3a CUeT
OpraHu3aIluy SKCIIEPUMEHTAILHON NESTENbHOCTH oOydaromuxcs. s 6a30Boro ypoBHsI Kypca
(GU3UKH — 3TO UCHOJB30BAaHUE CHCTEMBl (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX IKCIEPUMEHTOB MU
71a00paTOPHBIX paboT, KOTOpPhIE B MporpamMme 1o (usnke oObEAMHEHBI B OONIMH CIHCOK
YUEHHUYECKUX NPAKTUYECKUX padoT. BrlgeneHne B ykazaHHOM IEpeyHe J1adOpaTOpHBIX padoT,
NPOBOIUMBIX ISl KOHTPOJISL M OLEHKH, OCYIIECTBISETCS YYaCTHHKAMH O0pa3oBaTeIbHOTO
npoliecca UCXOs U3 0COOEHHOCTEH MIaHUPOBaHMS U OCHalleHUs kabuHeta ¢usuku. Ilpu sTom
o0ecrieynBaeTcsi OBJAJCHHE OOYYAIOUIMMUCA YMEHHUSMHU IPOBOJUTH KOCBEHHBIE HM3MEPEHMS,
UCCIICIOBAaHHUS 3aBUCHMOCTEH (PU3MUECKUX BEIMYMH W TIOCTAaHOBKY OIBITOB TIO IPOBEPKE
NIPEIO’KEHHBIX THITOTE3.

Bonbiioe BHUMaHue yaenseTcs peleHHI0 pacu€THBIX U KadecTBEHHBIX 3aj1ad. Ilpu sTom
JUIsl pacu€THBIX 3a/1a4 MPUOPUTETOM SBIISIOTCS 3a/1a4 C SIBHO 3aJJaHHOM (PU3MYECKOH MOJIENbIO,
MO3BOJISIONINE TPUMEHSTh HM3YYCHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OIHOTO pasJelna
Kypca, TaK U UHTETPUPYS 3HAHUS U3 Pa3HBIX pa3ienoB. /s KaueCTBEeHHBIX 3a/1a4 MPHOPUTETOM
ABJISIIOTCSL 3aJaHUsd Ha OOBSCHEHHE MpOTeKaHWs (U3UYECKUX SBJICHUH M TIPOLIECCOB B
OKpY’Karollel JKU3HU, TpeOyromue BbIOOpa (QU3MUECKOW MOAETH A CUTYyalMH MPaKTHKO-
OpPUEHTHPOBAaHHOTO XapaKTepa.

B coorBerctBuum c¢ TpedoBaHusimu PI'OC COO k MarepHalbHO-TEXHHUUYECKOMY
oOecrieyeHn0 y4yeOHOro mporecca 0a30BbI YpOBEeHb Kypca (M3MKH Ha YPOBHE CPEIHEro
oOrmiero o0pa3oBaHMs JIOJDKEH M3ydyaThCs B YCJOBUSAX NMPEIMETHOro KaOuHeTa (DM3MKHU WK B
YCIIOBHSIX MHTETPHUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOTO KA. B xabuHeTe
(bu3HKH TOJKHO OBITH HEOOXOAMMOE JTabopaTOpHOE 000PYIOBAHME IS BHIIIOJTHEHUS YKa3aHHBIX
B TIporpamMme 1O (HU3UKE YUYEHHUUECKUX TPAKTHUYECKUX paboT U JEeMOHCTpalMOHHOE
o0opyaoBaHue.

JleMoHCTpanioHHOE 000py/IOBaHWE (POPMUPYETCSI B COOTBETCTBUU C TPHUHIIAIIOM
MUHHMAaJIbHOH JOCTaTOYHOCTH M 00ECTeUMBaeT IMMOCTAHOBKY TEPEUMCICHHBIX B MIPOrpamMMe I10
¢u3uKe KIIOUEBBIX JEMOHCTPALUH JUIsl MCCIEIOBAaHUS HM3Y4YaeMbIX SBJICHHH M IPOLECCOB,
HIMIUPHYUECKUX U PYHIAMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHUH.



JlaGopaTopHoe o0opynoBaHHE ISl YUYCHUYECKUX MPAKTUUECKHX paboT (opmupyercs B
BUJC TEMaTHYECKUX KOMIUICKTOB M OOECIeYMBAETCs B pacdyére OJHOTO KOMIUIEKTAa Ha JBYX
oOyuaromuxcs. Temarndeckue KOMIUIEKTHI JIabopaTOpHOro 00OpyNOBaHMS JOJDKHBI OBITH
IIOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BAaHUM AaHAJIOIOBBIX M LU(POBBIX IPUOOPOB, a TaKxke
KOMIIbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LU(POBBIX JIAOOPATOPHil.

OCHOBHBIMU TIENISIMHU U3Y4EHUsT PU3UKU B 00ILIEM 00pa30BaHUU SBISIFOTCS:

dbopMUpOBaHHE HWHTEpeca M CTpPeMIICHUs OOydalomuXcs K HAYYHOMY HW3YUYCHHIO
MPHUPOJIBI, PA3BUTHE UX UHTEIICKTYalbHBIX M TBOPUYECKHUX CIIOCOOHOCTEHH;

pa3BUTHE TMPEICTABICHUH O HaydyHOM METOJe TIO3HaHUS U (HOpMHUpPOBAHHE
HCCJICIOBATEIILCKOTO OTHOIICHHUS K OKPY KAIOIIUM SIBJICHUSIM;

(dbopMHpOBaHUE HAYYHOTO MUPOBO33PEHUS KaK pe3yJibTaTa U3yueHHs] OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKW;

dbopMHpOBaHUE YMEHHI OOBSCHSTD SBJICHUS C HCIIOJIb30BaHHEM (U3NYCCKUX 3HAHUN U
HAYYHBIX JOKa3aTeJIbCTB;

(dbopMHpoBaHUE TIPEACTABICHUN O PO (DU3MKH Ui Pa3BUTHS JPYTUX €CTECTBEHHBIX
HaYK, TEXHUKU M TEXHOJIOTHIA.

JlocTrokeHre 3TUX Iesied o0ecreyrBaeTcsi PElICHUEM CICAYIONIMX 3a1ad B IpoIecce
M3yYCHHS Kypca (pU3UKM Ha YPOBHE CPEIHETO O0IIeTro 00pa30BaHuUs:

npruoOpeTeHne CUCTEMBI 3HaHUN 00 O0mMX (U3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSIX, BKITIOYAsi MEXaHUKY, MOJICKYJISIPHYIO (PH3UKY, JJIEKTPOAMHAMUKY, KBAHTOBYIO
(GU3UKy U IIEMEHTHI aCTPOPHU3UKH;

dopMHpoBaHHE YMEHUH MPUMEHATh TEOPETUUYECKUE 3HaHUSA JUIsl OObSICHEHUS
du3nUecKkux SBIEHUH B MpHpoOJe M JUIsl TNPHUHATUS NPAKTUYECKUX pEIIeHUH B
MIOBCEHEBHOM KU3HH;

OCBOCHME CIIOCOOOB pEIIEHUS pa3IM4YHbIX 33734 C SBHO 3aJaHHON (u3znyeckoi
MOJIENIBIO, 3aJay, MOJPa3yMEBAIOIIUX CaMOCTOSTEIbHOE CO3JlaHue (u3nuecKon
MOJIEJIN, aJICKBATHOW YCJIIOBHSM 3a]1a4H;

MOHMMAaHHE (PU3UYECKHX OCHOB M NPUHLUIOB JACWCTBUS TEXHUYECKHX YCTPOMICTB U
TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOLIYIO CPELY;

OBJIaJICHUE METOJIaMU CaMOCTOSITEJIbHOTO IJIaHUPOBAaHUS U MPOBENCHUS (PU3MUECKUX
HKCIEPUMEHTOB, aHalu3a W  HUHTEepIpeTauud  UHGOpMALMU,  ONpeAeTeHUs
JIOCTOBEPHOCTH IOJIy4EHHOTO Pe3yJIbTaTa;

CO3JlaHUE YCIIOBUU Ul Pa3BUTHUS YMEHMM IPOEKTHO-UCCIIEN0BATEIbCKON, TBOPUECKOU
JeATEIbHOCTH.

Ha wusydenue ¢usuku (6a30BbIi ypOBEHb) Ha YpOBHE CpPEAHEro o0Iero odpa3zoBaHus
otBoauTcs 136 dacoB: B 10 kimacce — 68 vyacoB (2 yaca B Henenmo), B 11 kiracce — 68 vacoB (2
yaca B HEJIEINIO).

[Ipennaraemslii B mporpamMme no (Gusmke nepeyeHb 1a00paTOPHBIX U MPAKTUYECKUX paboT
SBIISIETCS PEKOMEHIOBAaHHBIM, YUYHMTEJb JejaeT BbIOOp MpOBeAEHUs J1a0OpaTOpHBIX padoT U
OTIBITOB C YUYETOM WHIUBUAYATIbHBIX 0COOEHHOCTEN 00yYatOIUXCsl.



1. COAEP)KAHUE OBYUYEHUSA

10 KJIACC

Pazgen 1. ®usznka u MeTOAbI HAYYHOT'O MO3HAHUS
®usuka — Hayka o npupoje. Hayunele Meroasl mo3HaHUs OKpy»Karowmwero mupa. Pomib
IKCIEPUMEHTA M TEOPHH B IIPOIIECCE MO3HAHMS TPUPOIbl. DKCIICPUMEHT B (PU3UKE.
MonenupoBanue (U3NYECKUX SBICHUNA M mporieccoB. Hayunbie rumnores3sl. Ou3nueckue
3aKOHBI ¥ TeOpuH. [ paHUIIbl MPUMEHUMOCTH (PU3MYECKUX 3aKOHOB. [IpHHIIMIT COOTBETCTBUS.
Ponp u mecro ¢u3uku B (QOpMHpPOBAHMM COBPEMEHHON HayyHOW KapTHHBI MHpa, B
IIPAaKTUYECKOU NEATEIbHOCTH JIFOJICH.
Jlemoncmpayuu

AHanorossle 1 I_[I/I(prBbIe HU3MCPUTCIIbHBIC HpI/I60pBI, KOMIIBYOTCPHBIC JaTYUKH.

Pa3jnen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABuxkeHHe. OTHOCUTEIBHOCTh MEXaHUYEeCKOro JBmkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, CKOpOCTh (CpEmHSs CKOPOCTh, MTHOBEHHAsi CKOPOCTb) U YCKOPEHHE
MaTepUaIbHOM TOYKH, UX MPOEKIIMH HA OCH CHCTeMbl koopAuHaT. CloXKeHHE TEepeMEIICHUN 1
CJI0’KE€HHUE CKOPOCTEH.

PaBHOMEpHOE U paBHOYCKOpPEHHOE MpsMOJIMHEIHOe NBIKeHue. ['paduku 3aBUCHMOCTU
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, ITyTU U MIEPEMEIICHUS MaTEPHAIbHONW TOUYKH OT BPEMEHH.

CBoOoaHoe majieHne. Y CKopeHue CBOOOTHOTO TaICHHUS.

KpuBonuueiiHoe naBmxeHue. J[[BUkeHHEe MarepualbHOM TOYKM IO OKPYKHOCTHU C
MOCTOSIHHOM 1O MOAYJII0O CKOPOCTBIO. YTJOBasi CKOPOCTb, JIMHEWHHas cKopocTh. llepuon u
yacToTa oOpaieHus. LleHTpocTpeMuTenbHOE YCKOPEHHE.

TexHudeckue YCTPOMCTBA H MPAKTHUECKOE TMPUMEHEHWE: CHUIOMETp, JIBHKCHHUE
CHaps0B, LICTIHbIE U PEMEHHBIE MepeIadH.

Llemoncmpayuu

Mogenb cucteMbl 0TCUETa, UIUTFOCTPAINS KHUHEMATUUECKUX XapaKTEPUCTUK JBUXKEHUS.

[IpeoOpazoBanue NBHKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AyXe U B pa3peKEeHHOM MPOCTPAHCTBE.

Habmronenne aBmxeHus Tena, OpoIIeHHOTO MO YIJIOM K TOPU30HTY U TOPHU30HTAIBHO.

N3mepenne yckopeHust CBOOOTHOTO TaICHUS.

HampaBnenue ckopocTu npu ABMKEHUHU TIO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopvie pabomuol

N3yueHnne HepaBHOMEPHOTO JIBH>KEHHUS C LIEJIbIO ONPEEICHUS] MTHOBEHHOU CKOPOCTH.

WccnenoBanne  COOTHONICHHWSI  MEXKIYy  MYTSAMH, TNPOHJACHHBIMH  TEJIOM  3a
MOCJIeIOBAaTEIbHbIE paBHBIC MPOMEXKYTKH BPEMEHH TIPH PABHOYCKOPEHHOM JBIDKCHHH C
HavyaJbHOW CKOPOCTBIO, PABHOU HYIIIO.

N3yuenue ABUKEHUA IAPUKaA B BSI3KOU KUJKOCTH.

N3yuenne nBukeHus Tena, OPOIMIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

ITpunuun otHocutensHOCTH [Manuies. IlepBoiit 3akoH HeroToHa. MHepuuanbHbIe CUCTEMBI
OTCYETa.



Macca tema. Cuna. IlpuHnmn cynepno3unmu cui. Bropoit 3akon HerloTona miist
MaTepUaIbHON TOUKHU. TpeTuit 3akoH Hpr0TOHA [1711 MatepralibHbIX TOYEK.

3akoH BceMupHoro tsaroreHus. Cuna tsxectu. [lepBast kocMuueckas CKOpOCTb.

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

Tpenue. Bunabl Tpenust (mokos, ckoibxeHus, kadeHus). Cuna tpenusa. Cyxoe TpeHUe.
Cuna TpeHHs CKOJIbXEHHUs U cuiia TpeHus nokos. Kosgdumuent tperns. Cuna conpoTUBICHUS
IIPU JIBUKEHUM TEJa B KUAKOCTU WM rase.

[ToctynaTenbHoe U BpaliaTeabHOE ABMXKEHHUE aOCOIIOTHO TBEPIOTO Tena.

MOMEHT cuiIbl OTHOCUTEIBHO OCU BpaunieHus. Ilnedo cuibl. YcnoBusi paBHOBecHs
TBEPAOTO TEIA.

TexHuyeckue YCTpPOMCTBA M IPAKTUYECKOE IPUMEHEHUE: MOJIIMIHUKY, JBUXKEHUE
MCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHne nHEpLUMH.

CpaBHeHue Macc B3aMMOJICHCTBYIOIUX TEI.

Bropoii 3akon HerotoHa.

H3zmepenue cui.

CrnosxeHue cuil.

3aBUCUMOCTb CHJIbI YIIPYTOCTH OT Ae(popMariu.

HesecomocTs. Bec Tena npu yCKOpeHHOM NObEME U MaJICHUH.

CpaBHEHME CUII TPEHUS TOKOS, KAUEHUS U CKOJIbKEHUSI.

VYcnoBus paBHOBecHs TBEPAOro Tena. Busl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

N3yuenue nBu>xeHust Opycka Mo HaKJIOHHOH MIOCKOCTH.

HccnenoBanye 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HMKAIOIIMX B NPYKMHE U PE3MHOBOM
obpasiie, oT ux nedopmanuu.

HccenenoBanue ycaoBuil paBHOBECHUS TBEPAOTO TeEJIa, UMEIOIIETO OCh BPALCHUS.

Tema 3. 3akoHnbl cCOXpaneHusn 6 MexaHuke

Hmnynbc MaTepralbHOM TOYKH (Tea), CUCTEMbI MaTepUaibHBIX TOUEK. VIMIyIbC CHIIBI U
M3MEHEHNE UMITyJIbca Teja. 3aKOH COXpaHEHHs UMITyJibca. PeakTHBHOE IBHKEHUE.

PaGora cunbl. MOIIHOCTH CHUJTBI.

Kunernueckass sHeprus marepuaibHOM TOUKH. TeopemMa 00 M3MEHEHMM KHHETHYECKOMH
DHEPIHUH.

[TorenuunanbHas 3Heprus. [loreHnnanbHas 3HepTrUs yupyro AeopMUpOBaHHON MPY>KUHBL.
[ToreHunanbHas 3HepTUs Tena BOIM3U MOBEPXHOCTH 3EMITH.

[ToreHnnanpHBIe M HEMOTEHIMANBbHBIE CUJIBL. CBSI3b pa0OTHl HEMOTEHIMATBHBIX CHII C
M3MEHEHNEM MEXaHNYECKOM JHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXaHUUYECKOM SHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHu4eckue yCTpOMCTBA M NMPAKTUYECKOE NMPUMEHEHHE: BOAOMET, KOINEP, NPYKUHHBIN
IIUCTOJIET, IBUKEHHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeaxkTnBHOE ABIKEHHE.

[Tepexon moTeHIIMATBFHON SHEPTUU B KUHETUYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul



N3ydyenne aOCOMIOTHO HEYNPYroro yjaapa C IMOMOIIBIO JABYX OJMHAKOBBIX HHUTSHBIX
MasITHUKOB.

HccnenoBanue CBs3W PabOTHl CUJIBI C W3MEHEHHEM MEXaHWMYECKOW SHEpPruu Teja Ha
IpUMepe pacTsHKEHUsI PE3UHOBOTO JKIyTa.

Pa3nea 3. MoJsiekyasipaasi pu3uKa ¥ TepMOAUHAMHUKA

Tema 1. Ocro6bl MOIEKYAAPHO-KUHEMUUECKOU Meopuu

OcHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KHHETUYECKONH TEOPUHU U UX OMBITHOE 0OOCHOBAHHE.
bpoynoBckoe nBuxenue. Juddysus. Xapaktep ABMKEHHS UM B3aUMOJICHCTBUS UYaCTHI]
BemecTBa. MoJiend CTPOCHHUSI Ta30B, >KUAKOCTEH M TBEPIBIX T M OOBSCHEHHE CBOWCTB
BEILECTBA HA OCHOBE JTUX Mojened. Macca u pasmepbl Mosekysn. KonudecTBo BemiecTsa.
[TocrosinHast ABoraipo.

TermmoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenbcus.

Mopnens uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KHHETHYECKONW TEOPUH
ueanpHOro rasa. AOCOJIIOTHasg TeMmIeparypa Kak Mepa CpelHeld KUHETHUYECKOM >SHEepruu
TEIJIOBOTO JIBM>KeHMs vactull rasza. Illkana Ttemneparyp KenbBuHa. ['a3oBble 3aKOHBI.
VYpaBuenue MenneneeBa—Kianeitpona. 3akon JlanpToHa. M3omponecchl B uacalbHOM Ta3e C
MIOCTOSIHHBIM KOJIMYECTBOM BelllecTBa. I'paduueckoe MpeicTaBieHue U30MPOLIECCOB: U30TEPMA,
n30Xopa, n3odapa.

TexHuyeckue yCTpoHCTBa U MPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITH, OKa3bIBAIOUIME JUCKPETHOE CTPOCHUE BEHIECTBA, (oTorpaduu MOJEKYI
OPraHUYEeCKUX COCTUHECHUM.

OmnbIThl 0 AU(Py3un XuAKOCTEN U ra30B.

Mozens OpOyHOBCKOTO IBH)KEHUSI.

Mopens onbita LlTepHa.

OnbIThI, OKA3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYIIIPHOTO B3aUMOACHCTBHSL.

Mogaeinb, HUTFOCTpUPYIOLIAs IPUPOLY JaBJICHHs ra3a Ha CTEHKHU COCyJa.

OnBITHI, HIUTFOCTPUPYIOLUE YPABHEHUE COCTOSHUS UICAIBHOTO Ia3a, N30IPOLECCHI.

Yuenuueckuui sxcnepumenm, n1abopamopmule pabomoi

Omnpenenenne Macchl BO3JlyXa B KIJIACCHOW KOMHATe Ha OCHOBE M3MEpEeHUH 00BbEMa
KOMHATBI, IaBJICHUS U TEMIIEPATypPbl BO3lyXa B HEM.

HccenenoBanue 3aBUCUMOCTH MEKY ITapaMeTpaMU COCTOSTHUS Pa3peKEHHOIO rasa.

Tema 2. Ocnosvt mepmoouHamuku

TepmonnHamuueckass cuctemMa. BHYTpeHHssT 3HEprusi TEPMOJIWHAMHYECKOW CHUCTEMBI U
crocoObl e€ u3mMeHenus. KoauuecTBo TemaoTel U padota. BHyTpeHHss SHEprUst 0AHOATOMHOTO
UJeaIbHOIO ra3a. Busl Tenonepesayu: TEIUIONPOBOIHOCTb, KOHBEKIUS, U3IIyYeHHE. Y IebHas
TEIJIOEMKOCTH BelecTBa. Koam4yecTBo TEIIIOTHI IIPH TEIUIONIEpeaaye.

[Tonsitue 00 anuabatHoMm mpouecce. I[lepBbiii 3akoH TepMoauHaMmuku. [IpumeHeHue
NEpBOT0 3aKOHA TEPMOJMHAMUKH K H3ompoleccaM. I'padudeckas naTepnperanus padoThl rasa.

Bropoii 3akon TepmoauHamuku. HeoOpatumMocTs mpoieccoB B IpUPOJIE.

TenoBeie MamuHbL. [IpuHIUIBL AeficTBUS TemioBbIX MauH. [IpeoOpa3oBaHus 3HEpTUU B
TeruIoBbIX MamnHax. KoagdunueHnt nonesnoro aeictBus terioBoi MammHbl. [ukin Kapao u
ero ko3¢ (UIMEHT MOJE3HOT0 IeHCTBHS. DKOIOTHYECKHE MPOOIEMbl TEIIO3HEPTETHKH.

TexHudeckue yCTpOMCTBA M IIPAKTUYECKOE IIPUMEHEHUE: [BUIaTellb BHYTPEHHETO
Cropanusi, ObITOBOM XOJOIUIBHUK, KOHTUITUOHED.



Jlemoncmpayuu

M3MeHeHHe BHYTpEHHEW HSHEPIUM Tella MPU COBEPIICHUH pPAaOOTHI: BBUIET HPOOKH W3
OyTBUIKM TOJ JCHCTBHEM C)KaTOrO BO3JyXa, HarpeBaHue 3(upa B JATYHHOH TPyOKe MyTEéM
TpeHUs (BUICOAEMOHCTPAIISA).

H3meHeHne BHYyTpeHHEH sHepruu (TemrepaTyphl) Tela Mpu Teruionepeaaye.

OnbIT M0 aguabaTHOMY PACHIMPEHHIO BO3yXa (OIBIT C BO3YIIHBIM OTHUBOM).

Monenu napoBoi TypOHHBI, IBUTATENsl BHYTPEHHETO CrOPaHUs, PEAaKTUBHOTO ABUTATEIs.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

H3mepeHnne yaenbHOl TermI0EMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Pazoevie nepexoont

[TapooOpa3oBanne wu KoHneHcamws. Mcmapenne u  kureHue. AOCOMOTHAasS U
OTHOCHUTEIIbHAs BIAXKHOCTh BO31yXa. HachbleHHbIil map. Y aenbHas TemioTa napooopa3oBaHusl.
3aBUCHUMOCTh TEMIIEpPATypPbl KUIICHUS OT AaBJICHUS.

TBépnoe Teno. Kpucraimuyueckue u amopdHbie Tejaa. AHM30TPOINHUS CBOUCTB KPUCTAIIOB.
Kunkne xpucramisl. CoBpeMeHHble Marepuaibl. I[lnaBnenue m kpucramnuzauus. YelbHas
TeruioTa miasneHus. Cyonumanms.

YpaBHeHHEe TEIIOBOTrO OanaHca.

TexHnuyeckue ycTpoWcTBa M IPAKTUUYECKOE NPUMEHEHHE: TMTPOMETP M IICHUXPOMETD,
KaJIOpDUMETP, TEXHOJOTUMU IOJIy4EHHsS COBPEMEHHBIX MAaTepuajgoB, B TOM  4YHCIE
HAHOMAaTEpPHAaJIOB, © HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HaCHIIEHHBIX [1aPOB.

Kunenne npyu noHMKEHHOM JIaBJICHUH.

CniocoObl U3MepeHus BIAKHOCTH.

Habmtoienue HarpeBaHus U MIaBICHUS KPUCTAITMYECKOTO BEIIECTBA.

JleMoHcTpanust KpUCTaIOB.

Yuenuueckuii sxcnepumenm, n1abopamopmule pabomoi

M3mepeHne OTHOCUTEIBHON BIa)KHOCTH BO3/1yXa.

Pasjen 4. DiekTpoanHaMuKa

Tema 1. Inexkmpocmamuka

OnexTpuzauuss Tel. OJNEKTpUYECKUH 3apan. JlBa BHa DJIEKTPUYECKUX 3apsiioB.
ITpoBOAHMKH, TUANEKTPUKH U TIOTYTIPOBOJHUKH. 3aKOH COXPAHEHHUS MIEKTPUYECKOTO 3aps/a.

B3anmopeiicteue 3apsinoB.  3akoH Kymona. TouedHslid  3I€KTpUYECKH — 3apsfl.
Onektpuueckoe mone. Hanpsok€HHocTh a3nekTpuueckoro moisd. [lpuHmmn cyneprno3unun
AIIEKTPUYECKUX MTOJIEN. JIMHNN HANPSKEHHOCTHU HIIEKTPUUECKOTO TOJIS.

PabGora cun oanekrpocratmueckoro mois. [lorennuman. Pa3HOCTP  NOTEHIMAJIOB.
[TpOBOAHMKY M TUAIIEKTPUKHU B ANEKTPOCTATUYECKOM Mosie. J{uaaeKkTpuueckas MpOHUIIAEMOCTb.

OnekTpoéMkocTh. KonaeHcaTop. DJIEKTPOEMKOCTh INIOCKOTO KOHAEHCAaTOpa. DHEPTHs
3apsKEHHOTO KOHJEHCATOPA.

TexHnuyeckue ycTpoilcTBa M INPAKTUYECKOE NPHUMEHEHHE: 3JIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKas 3allUTa, 3a3eMJIEHHE 3JIEKTPONpHOOpPOB, KOHAEHCATOp, KOMUPOBAIbHBIN
anmapar, CTpyHHBIN IPUHTED.

Jlemoncmpayuu

YCTpoUCTBO U IPUHLUIL JEHCTBUS DJIEKTPOMETPA.

B3anMopeicTBre Ha’IeKTPU30BAHHBIX TEIL.



DIIEKTPUYECKOE TT0JIE 3aPSKEHHBIX TEI.

[TpoBOAHMKY B 3JIEKTPOCTATUYECKOM TIOJIE.

DneKTpocTaTU4ecKast 3alluTa.

JM3NeKTpUKHY B 3JIEKTPOCTATHUECKOM I10JI€.

3aBUCUMOCTh  DJIEKTPOEMKOCTH  IUIOCKOI'O KOHJEHCAaTopa OT IUIONIaJAM  IUIACTHUH,
paccTosiHUSA MEXly HUMU U AUAJIEKTPUUECKON IPOHUIIAEMOCTH.

OHeprus 3apsKEHHOr0 KOHIAEHCATOopPa.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannwiit 3nekmpuyeckuit moxk. Toku é pa3nuunvix cpeoax

DNEeKTPUYECKUN TOK. YCJIOBHSI CYLIECTBOBAHUS 3JIEKTPUUECKOr0 TOKa. MIcTOUHMKM TOKa.
Cwita Toka. [1oCTOSIHHBIN TOK.

Hanpsixenue. 3akon Oma i1 y4acTka 1enu.

DneKTpuueckoe COIIPOTHBIICHHE. VY nensHoe COIPOTUBIICHUE BEILECTBA.
ITocnenoBarenpHOE, MapauIeIbHOE, CMELIAHHOE COSUHEHNE ITPOBOIHUKOB.

Pabora anekrpudeckoro Toka. 3akoH Jxoyns—JIena. MomHOCTb 3J€KTPUYECKOTO TOKA.

DJIIEKTPOABUKYILASL CUJIa U BHYTPEHHEE COITPOTUBIICHHE UCTOYHMKA TOKA. 3akOoH Oma 11t
MOJIHOM (3aMKHYTOMN) AsekTpudeckoit nenu. KopoTkoe 3aMbikaHue.

DneKTpOHHask IPOBOAUMOCTh TBEPBIX METAJUIOB. 3aBUCUMOCTh COIIPOTUBIICHUS METAJUIOB
oT Temneparypsl. CBEpXIPOBOAUMOCTb.

DJIeKTpUUYECKH TOK B BakyyMe. CBOKCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHass M NpPUMECHas MPOBOAMMOCTh IOJYIPOBOJIHUKOB.
CsaoiicTBa p—Nn-nepexona. IlomynpoBoiHUKOBbIE TPUOOPBHI.

DNEKTPUUYECKUII TOK B PACTBOpax M paciulaBax »3JEKTPOJIUTOB. IDIEKTPOJIUTHYECKAs
JUccoanus. DIEKTPOIIN3.

OnexkTpruueckuil Tok B razax. CaMOCTOSTENbHBIM U HECAMOCTOSATENbHBIN pa3psia. MonHus.
ITna3zma.

TexHuueckue yCTpOMCTBA M MPAKTHYECKOE IPUMEHEHHE: aMIIEpMETp, BOJBTMETP,
peocTaT, HCTOYHUKH TOKa, OJJIEKTpOHArpeBaTellbHble MPHOOPHI, dSJIEKTPOOCBETUTEIHHBIC
npuOOpbI, TEPMOMETP CONPOTUBJICHUS, BAKYYMHBIH JHOJ, TEPMUCTOPHI U (OTOPEIUCTOPHI,
MOJIyIPOBOIHUKOBBIH JIMOJ1, TaJlbBaHUKA.

Llemoncmpayuu

N3mepenne cuiibl TOKa U HaNpsHKEHUSL.

3aBUCHUMOCTh COTPOTUBIIEHUS IWIMHIPUYECKUX TMPOBOJHUKOB OT JJUHBI, IUIOHIAIU
MOTIEPEYHOr0 CEUEHUsI U MaTepHuaa.

CMelaHHOE COEUHEHHUE POBOIHUKOB.

[Tpsimoe uM3MepeHne 3IEKTPOABMKYIIEH cuibl. KOpOTKOe 3aMblkaHHE TalbBaHUYECKOIO
AJIEMEHTA U OLIEHKa BHYTPEHHET O COMPOTHUBIICHUSI.

3aBUCHUMOCTh COITPOTUBIICHUS] METAJUIOB OT TEMIEPATYPHI.

ITpoBOAMMOCTB 3JIEKTPOIUTOB.

HckpoBoii pa3psl ¥ IPOBOJIUMOCTb BO3lyXa.

OaHOCTOPOHHSIS MPOBOJIUMOCTD O/,

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3y4yeHne CMEIIaHHOTO COEMHEHMSI PE3UCTOPOB.

N3MmepeHne  NIEKTPOABIIKYIIEH CHJIBI HWCTOYHMKA TOKAa M €r0  BHYTPEHHEIO
CONPOTHUBIICHHUS.



Hab6nronenue anexTpomusa.

MexnpeaMeTHbIe CBSI3H

N3yuenmne kxypca ¢usuku 6a3zoBoro ypoBHs B 10 kiacce OCymIECTBISICTCS C YYETOM
COJepXKATENbHBIX MEXIIPEIMETHBIX CBSI3eH C KypcaMH MaTeMaTHKH, OHOJIOIMH, XUMHH,
reorpaMu ¥ TEXHOJIOTHH.

Medcnpeomemnvle nousaimusi, CBSI3aHHBIE C M3YYEHHEM METOAOB HAYyYHOIO IO3HAHMSL:
SBJICHHE, HAay4HbIM (akr, rumores3a, (uznyeckas BEIMYMHA, 3aKOH, TEOpHs, HAONIOJICHHE,
9KCHEPUMEHT, MOJIETUPOBaHUE, MOAIEIIb, U3MEPEHUE.

Mamemamuxa: pelleHHMEe CHUCTEMbl ypaBHEHMM, JHMHeWHas ¢QyHKOMs, mnapaboda,
runepooia, ux rpaguKu U CBOMCTBA, TPUTOHOMETpUYECKHEe (DYHKIMH: CUHYC, KOCUHYC, TAHTCHC,
KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPhl M MX MPOEKIUU HA OCH
KOOP/IMHAT, CII0)KEHUE BEKTOPOB.

buonoeusn: mexanuueckoe JBM)KEHHE B JKUBOM mpupoje, 1uddysus, 0ocMOC, TEI1000MeH
KUBBIX OPTaHU3MOB (BHIIBI TEIUIONIEPEIaud, TEIIJIOBOE PABHOBECHE), DJICKTPUUCCKHE SBJICHUS B
JKHUBOM IPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHUE BELIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BELIECTBA,
MOJISIpHAsi Macca, TEIUIOBblE CBOWMCTBA TBEPABIX Tel, JKUAKOCTEH M Ta30B, 3JEKTpUYECKUE
CBOWCTBA METAJJIOB, AJICKTPOIUTUIECKAS JUCCOLMAIINS, TalTbBAHHUKA.

l'eoepaghus: BIaXKHOCTH BO31lyXa, BETPHI, 0apOMETp, TEPMOMETD.

Texnonoeus: npeodpa3oBaHue JBMXKEHUI C UCMOIb30BAHUEM MEXAaHU3MOB, YUET TPEHHUS B
TEXHUKE, MOIIIUIHUKH, HCIOJIb30BAHUE 3aKOHA COXPAHEHHUs HMMIIyJIbca B TEXHHUKE (pakeTa,
BOJIOMET ¥ JIpyrWe), JBUTATellb BHYTPEHHEIO CropaHMs, NapoBas TypOwWHa, OBITOBOU
XOJOAWIBHHUK, KOHAUIIMOHED, TEXHOJIOTUH TOyYEHHs] COBPEMEHHBIX MAaTEPHUAIOB, B TOM YHCIIE
HaHOMATepHaJOoB, W  HAHOTEXHOJIOTWH,  OJEKTpoCcTaTHYeCcKass  3allluTa,  3a3eMJICeHUe
ANIEKTPONPUOOPOB, KCEPOKC, CTPYHHBI MNpHUHTEp, 3JIEKTpOHArpeBarelbHble MPHOOPHI,
AIIEKTPOOCBETUTEIBHBIE TPHUOOPHI, TaTHBAHUKA.

11 KUIIACC

Pasjen 4. DiekTpoanHaMuKa

Tema 3. Maznumnoe none. I1eKmMpomMacHUMHAA UHOYKUUSA

[TocrositHHBIE MarHuTHL. B3auMozelcTBHE NOCTOSHHBIX MAarHUTOB. MarHuTHOE IIOJIE.
Bekrop maruuTHOM MHAyKUMH. [IpyuHIMN Cyneprno3uMy MarHUTHBIX MOJIEH. JIMHUKM MarHUTHON
uHAyKuuu. KapTiuHa TuHUI MarHUTHONW MHAYKIMHU TOJISl HOCTOSTHHBIX MarHUTOB.

MarauTtHoe moJie MPOBOAHMKA C TOKOM. KapTuHa NWMHWN MHAYKIMM MarHUTHOTO ITOJISI
JUIMHHOTO NIPSIMOIO NMPOBOJAHMKA M 3aMKHYTOI'O KOJIBLIEBOI'O IPOBOJHMKA, KATYIIKH C TOKOM.
OmneiT Opcrena. BzaumozeiicTBre NPpOBOJHUKOB C TOKOM.

Cuna Amrmepa, €€ MOTyJib U HallpaBJICHUE.

Cuna JlopeHma, €€ MOIynb W HampaBlIeHUE. JI[BUKEHHE 3apsyKEHHOW 4YacTHIbl B
OJTHOPOJTHOM MarHUTHOM moJie. Pabora cuibl Jlopenua.

SIBeHME DIIEKTPOMArHMTHOW MHAYKUMU. [IOTOK BeEKTOpa MAarHUTHOM WHIYKLUH.
DIIEKTPOABMKYIIAsL CUJIA MHAYKINU. 3aKOH 3JIEKTPOMarHuTHOW nHykuuu dapazes.

BuxpeBoe ayekTpudeckoe Moje. DNEKTPOABIXKYIIas Cuila MHAYKLIUU B IIPOBOJHHKE,
JBHKYIIEMCS TIOCTYIIATEIbHO B OJHOPOHOM MarHMTHOM IIOJI€.

IIpaBumno Jlenna.

NHayKTUBHOCTS. SIBIICHME CAMOMHTYKIIMU. DJIEKTPOABHIKYILAS CHUJIA CAMOMHTYKIMH.



DHeprusi MarHUTHOTO TOJIsI KATYLIKH C TOKOM.

DIIeKTPOMArHuTHOE TOJIE.

TexHuueckue YyCTpOMCTBA M MNPAKTUYECKOE NPUMEHEHHUE: TIOCTOSHHBIE MArHUTHI,
3JIEKTPOMArHUTHI, JIEKTPOABUTATENb, YCKOPUTEIN 3JIEMEHTAPHBIX YACTULL, UHIYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OmneiT OpcTena.

OTKJIOHEHUE AJIEKTPOHHOTO MTy4YKa MAarHUTHBIM T1OJIEM.

JInHMY MHIYKIMYA MarHUTHOTO TOJIA.

B3anMozeiicTBrue JByX MPOBOJHUKOB C TOKOM.

Cuita Ammiepa.

[erictBue cuiibl JIopeHIa Ha HOHBI JIEKTPOJIUTA.

SIBneHne ANeKTPOMarHUTHOM MHIYKIUU.

[IpaBuio Jlenna.

3aBUCUMOCTD DJICKTPOIABUKYIIECH CUIIBI MHAYKIIMM OT CKOPOCTH M3MEHEHHS MarHUTHOTO
MOTOKa.

SIBneHne caMOMHIYKIHUU.

Yuenuueckuii sxcnepumenm, i1abopamophule pabomoi

N3yuenrne MarHuTHOTO TOJISI KATYIIKH C TOKOM.

WccnenoBanue neiicTBUS TOCTOSHHOTO MarHWTa HA PAMKY C TOKOM.

HccnenoBanue siBJICHUS 3JIEKTPOMATHUTHON MHAYKIUU.

Pazgen S. Kosre6anusi u BOJIHBI

Tema 1. Mexanuueckue u 31eKMpOMACHUMHbIE KONEOAHUA

KonebarenbHass cucrema. CBoOojgHble MexaHMuYeckue KojeOaHus. ['apmMoHuueckue
kosnebanus. Ilepumon, wactora, amrmumrtyna u  ¢asa kosnebanuil. IlpyXMHHBI MasTHUK.
MaremaTnueckuii MasTHUK. YpaBHEHHE IapMOHMUYECKHUX KojeOanuil. [IpeBpaieHue sHepruu
IIPU TApMOHUYECKHUX KOJIEOaHUX.

Kone6arenbubiif koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHUS B UACATBHOM
KoJIeOAaTeIbHOM  KOHType. AHAJIOrMsl MEXIYy MEXaHWYeCKMMHU U 3JEKTPOMarHUTHBIMU
konebanusMu. @opmyna TomcoHa. 3akOH COXpaHEHHs] SHEPTUU B UACATHLHOM KosieOaTelbHOM
KOHTYDE.

[TpencraBienue o 3aTyxaromux KojeOaHUsIX. BbIHYXeHHbIE MeXaHUUYECKHE KOJeOaHus.
Pe3onanc. BeinyXIeHHBIE 3JIEKTPOMAarHUTHbIE KOJIeOaHMUs.

IlepemenHbI TOK. CHHYCOMJANBHBIN MTEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKa.
AMITITUTYTHOE U IEUCTBYIOIIEE 3HAUEHUE CUIIbI TOKA U HANPSKEHHUSI.

Tpancdopmarop. [IpousBoacTBo, mepemgaya W NOTPEOJIIEHUE 3IEKTPUUECKOW HIHEPTHUU.
OKOJIOTUYECKHE PUCKM TpU TPOU3BOJACTBE AEKTpodHepruu. KynpTypa wucnonab3oBaHus
AIIEKTPOIHEPIUH B TIOBCEHEBHOM KU3HU.

TexHu4eckne YCTpOMCTBA M NPAKTUYECKOE MNPHUMEHEHHWE: DIIEKTPUYECKUN 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKA, JINHUU JIEKTpoIiepeiay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KosiedaTenbHOM cUCTeMbI (IPYKUHHBIN WM MaTeMaTUYECKUN
MasITHHK).

Habmonenue 3aTyxaromux KoiebaHui.

HccnenoBanue CBOMCTB BBIHYKJICHHBIX KOJICOaHUI.

Hab6nronenue pezonanca.



CB0OOIHBIC PTICKTPOMArHUTHBIC KOJICOAHUSI.

OcuusorpaMmel  (3aBUCUMOCTH  CUJIBI  TOKAa M HANpsDKEHUsT OT BPEMEHM) IS
AIIEKTPOMATHUTHBIX KOJICOAHHIA.

Pe3onanc npu mociaenoBaTebHOM COEAVMHEHUH PE3UCTOPA, KATYIIKM MHAYKTUBHOCTH U
KOH/JIEHCATOopa.

Mogenb TMHAN IEKTPOoIepeIadHn.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

HccnenoBanue 3aBUCUMOCTH MEPHOa MAJIBIX KOJIeOaHU Ipy3a Ha HUTHU OT JUIMHBI HUTU U
Macchl rpys3a.

HccnenoBanne NEpeMEHHOTO TOKa B LEMH M3 MOCJIEIOBATEIbHO COEIUHEHHBIX
KOH/JIEHCATOPa, KaTYIIKH U PE3UCTOpA.

Tema 2. Mexanuueckue u I1eKmpomMazcHumHbvle 60JIHb

Mexanuueckue BOJIHBI, yclloBuUs pacnpocTpanenus. [lepuon. CkopocTs pacnpocTpaHeHus
W juuHA BOJHBL [lomepeunple W mpoaosibHBIE BOJHBL MHTepdepeHmus u mudpaxius
MEXaHUYECKUX BOJIH.

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

DJIEKTPOMAarHUTHbIE BOJHBL. YCJIOBHS M3JIy4Y€HUs AJIEKTPOMATHUTHBIX BOJH. B3anmuas
opueHTanus BekTopoB E, B, V B snextpomarautHOi BosiHe. CBONMCTBAa 3JIEKTPOMAarHUTHBIX
BOJIH: OTpa)XCHHE, MpeJIOMIICHUE, TMosipu3anus, audpaknus, wuaTtepdeperims. CKopocTh
3JIEKTPOMAarHUTHBIX BOJIH.

[[Ixana 371€KTPOMarHUTHBIX BOJH. [IpuMeHeHHE 37eKTpOMarHUTHBIX BOJH B TEXHUKE U
OBITY.

IIpuHIMIIBI panoOCBA3H U TeleBUAeHU. Pagnonokanusi.

DIIEKTPOMArHUTHOE 3arpsA3HEHUE OKPYIKAIOIIEH Cpebl.

TexHrU4eckue yCcTpocTBa U MPAKTUYECKOE NPUMEHEHHUE: MY3bIKaJIbHbIE MHCTPYMEHTBHI,
yIBTPa3BYKOBAsl JMArHOCTHKA B TEXHHKE W MEIUIIMHE, pajap, PaAUONpPUEMHUK, TEIEBU3O0D,
anTeHHa, Tenegon, CBU-meusb.

Llemoncmpayuu

O0pa3oBaHue U pacpoOCTpaHEHUE MOMEPEUHBIX U MPOI0JIbHBIX BOJH.

KoneO:mromieecs Ten0 Kak HCTOUYHUK 3BYKa.

HabGmronenue oTpaskeHus U MPETOMIIEHUS MEXaHUYECKUX BOJIH.

Habmtonenue natephepeHny u AuPpakini MEXaHHIeCKUX BOJH.

3BYKOBOM PE30HAHC.

HaGnronenue cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHAa C aMIUIUTYJIOH W YacTOTOM
KoJIeOaHmi.

HccnenoBanue  CBOMCTB — DJIGKTPOMAarHUTHBIX — BOJIH:  OTPa)X€HUE, MPEIOMIICHUE,
noJsipu3anus, 1udpakuus, HHTephepeHIIHs.

Tema 3. Onmuka

['eomerpuyeckas ontuka. [IpsmonuHeitHOe pactipocTpaHEeHHE CBETa B OJHOPOJTHON Cpeie.
JIyd cBera. TOYEUHBIN UCTOYHUK CBETA.

OTtpaxkeHue cBeTa. 3aKOHBI OTpaxkeHHs cBeTa. [locTpoeHune H300pakeHU B TLIOCKOM
3epKare.

[Ipenomnenne cBera. 3aKkOHBI MpEIOMIICHHUS CBeTa. AOCONIOTHBIM  TMOKa3aTeib
npenomieHus. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbId yroia MOJHOIO BHYTPEHHETO
OTPaXKEHUS.

Hucniepcust cBera. CrioskHBIN cocTaB Oemmoro ceta. LIBer.



ColOuparonue W paccewBaloImue JIUH3BI. ToHKas auH3a. DOKyCHOE paccTosHue |
ONTHYECKasl CHJia TOHKOM JTUH3BL. [locTpoenue n3odpakeHuil B COOMPAIOMINX U PACCEUBAIOLINX
nuH3ax. QopMyIia TOHKOMU JIMH3BI. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPUUECKON ONTHUKH.

BonnoBass onrtuka. HuTtepdepennus cBera. KorepeHTHbIE WMCTOYHUKH. Y CIOBHS
HAOJIO/ICHUSI MAKCUMYMOB 1 MUHUMYMOB B HHTEP(PEPEHIIMOHHON KapTHUHE OT JBYX CHH(A3ZHBIX
KOIE€PEHTHBIX UCTOUYHUKOB.

Hudpaxkmus ceera. [udpakuuonnas pemérka. YcioBue HaOMIOACHUS TJIABHBIX
MaKCHMYMOB IIPH MaJICHUU MOHOXPOMAaTUYECKOTO CBETa Ha AU(PPAKIIMOHHYIO PEIIETKY.

ITonsipusanus ceera.

TexHUuecKkue YCTpOWCTBa M TMPAKTHYECKOE IMPUMEHEHHE: OYKHM, JIyma, (oToammapar,
MPOEKIIMOHHBIA ammapar, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAsl OITHKA, AU(PPaKIHOHHAS
peméTka, moIspous.

Jlemoncmpayuu

[TpsimonuHeHOEe pacnpocTpaHEHUE, OTpaKeHHWE U MperoMieHue cBeTa. Onrtuueckue
IPUOOPHI.

[TonHOE BHYTpeHHEE OTpakeHHue. MoJienb CBETOBO/IA.

HccnenoBanue cBONCTB U300paKeHU B JTMH3aX.

Mopenu MEUKpOCKOIa, TEJIECKOIIA.

Hab6nronenue naTepdEepeHIINN CBETA.

Hab6nronenue nudpakuuu cBera.

HabGmronenue qucnepcuu certa.

[TosrydyeHue cekTpa ¢ MOMOIIBIO PU3MBI.

[Tomydenue criekTpa ¢ MOMOIIBIO TU(PPAKIIMOHHON PEIIETKH.

Habmroenue nonsipuszanuu cBeTa.

Yuenuueckuui sxkcnepumenm, n1abopamopnule pabomoi

W3mepenue nokaszaresns NpeaoMIIeHHUs CTEKIIa.

HccnenoBaHre CBONCTB N300paKeHHI B TUH3AX.

HaGnronenue nucrnepcuu cBeTa.

Pa3nen 6. OcHOBBI crIeUAJIBHOWH TEOPUHM OTHOCUTEIBLHOCTH
['paHuLbl TPUMEHMMOCTH KIIACCMUECKOW MeXaHWUKHU. IlocTynaTel crnenuanbHOM Teopuu
OTHOCHUTEJIbHOCTH: HMHBAapPUAHTHOCTb MOJYJISl CKOPOCTHM CB€Ta B BaKyyMe, MPUHLUII
OTHOCHUTEJIbHOCTH DUHIITEIHA.
OTHOCUTETHHOCTh OJJTHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH M COKpAIlleHNE JIJTUHBI.
DHeprusi U UMITYJIbC PEISITUBUCTCKON YaCTHUIIBI.
CBs13b Macchl ¢ SHEPTUEN U UMITYJILCOM PEISITUBUCTCKOMN YaCTULIBl. DHEPIHs TOKOSI.

Pasznen 7. KBanToBas pusuka
Tema 1. Dnemenmul KGAHMOGOU ONMUKU
®otonbl. ®opmyna [Inanka cBs3u 3Hepruu (HOTOHA C €ro YaCTOTOH. DHEPrHsl U UMITYJIbC
dboToHa.
OtkpeiTue u wuccienoBanne (orodadpdexra. Ombiter A. I'. CroneroBa. 3aKoHBI
doroaddexra. YpaBHenue DitHmreitna 1 porordpdexra. «KpacHas rpanuna» porosddexra.
Hasnenue cera. OnbiTel [1. H. JIeOenena.
XUMHAYECKOE NEUCTBUE CBETA.



TexHuYyeckne yCcTpOWCTBA M MpPaKTHUECKOE MpPUMEHEHHe: (GOTOIEMEHT, (POTOAATYHK,
CoJTHEYHast OaTapesi, CBETOUO/I.

Jlemoncmpayuu
®doTor(deKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3akoHOB BHemHero Gotorddexra.
Cseroauo.

Conneunas Oarapest.
Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. Onwitel Pesepdopaa mo paccessauto o -vyactuil. [lmanerapHas
mozens atoMa. Iloctynarel bopa. snyyenue u mornomenue GOTOHOB IPU MEPExoje aToMa ¢
OJIHOTO ypOBHS B3HEpruuM Ha JApyroil. Buasl cnektpoB. CHekTp YpOBHEW 3HEpPrUM aroma
BOZOPOZA.

Bonnossie cBoiicTBa yactull. Bonuel e bpoitns. KoprnyckynsipHO-BOIHOBOM 1yanu3M.

CrioHTaHHOE U BBIHYKJIEHHOE U3JTyYEHHE.

TexHudeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHUE: CIEKTPaJIbHbIM AaHAJIN3
(criexTpockort), 1a3ep, KBAHTOBbIM KOMIIBIOTEP.

Jlemoncmpayuu

Monens onbita Pesepdopra.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

HaOnronenue muHeHyaTbiX CIEKTPOB U3ITYUYEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

Habmronenue nuueiyaToro crexkrTpa.

Tema 3. Amommnoe aopo

OKCHEpUMEHTBI,  JIOKa3bIBAIOLIUE  CJIOXHOCTH  CTPOECHMS  sjpa. OtkpseiTHE
paaroakTuBHOCTH. OnbITE Pezepdopaa no onpeneneHnio cocraBa pagloakKTUBHOTO H3TyYEHHUS.
CsaoiicTBa anbda-, 6era-, raMma-u3aydeHus. BinsHue paJuoakTUBHOCTH Ha KUBbIE OPTaHU3MBI.

OtkpbiTHEe TpoTOHa W HeWTpoHa. Hyxionnas mopnens siapa ['eiizenOepra—lBaHeHKo.
3apsn siapa. MaccoBoe uuciio siapa. M30Tonsl.

Anbda-pacniaa. DIEKTPOHHBIA U MO3UTPOHHBIM Oera-pacnaia. ['amma-uzinydeHue. 3aKoH
PaauOaKTUBHOIO pacIaja.

OHeprust cBSI3M HyKJIOHOB B sizipe. SnepHble cuiibl. JleekT Macchl spa.

Snepusle peakuuu. [lenenue u CUHTES SIEp.

SAnepusiii peaktop. TepmosiaepHblii cuHTe3. [IpoGneMbl M TEepCHEKTHUBBI  SIEPHOM
SHEPreTUKU. DKOJOTUYECKHE ACIIEKTHI AIE€PHON SHEPIEeTHUKH.

OnemeHTapHble YacTULIbl. OTKPBITHE TO3UTPOHA.

Metozab! HaOIIOICHHS U PErHCTPALIUU 3JIEMEHTapHBIX YacTHUII.

@dyHIaMeHTallbHbIE B3auMoIeHcTBUS. EnuHCTBO (pru3nueckoit KapTHHBI MUpA.

TexHMUECKHEe yCTpPOWCTBA M NMPAKTHUECKOE NMPUMEHEHHWE: J03UMETp, Kamepa BuibcoHa,
SJIepHBIN peakTop, aToMHasi Obomoa.

Jlemoncmpayuu

CuéTunK MOHU3UPYIOIINUX YACTHUII.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi
HccnenoBanue TpeKOB YacTHI] (110 TOTOBBIM (oTorpadusim).

Pa3znen 8. JiieMeHTBI AaCTPOHOMUM U ACTPOPUZUKH



Otanbl  pa3BUTHS  acTpoHoMuHU. [IpukimagHOoe W MHPOBO33PEHUECKOE  3HAUCHHUE
ACTPOHOMHH.

Bun 3B€3qHoro Heba. Co3Be3ausi, ApKue 3BE3/bl, INIAHETHI, UX BUIUMOE ABH)KEHHUE.

Conneynas cucrtema.

Counnie. ConHeyHas akTUBHOCTh. Mcrounuk sHepruum CosiHIa W 3BE3A. 3BE3IBI, MX
OCHOBHBIE XapaKTEpPUCTHKU. JlUarpamma «CHEKTPAJIbHBIA KJIACC — CBETUMOCTBY». 3BE3bI
[JIaBHOM TOCJENI0BAaTEIbHOCTH. 3aBUCHUMOCTh «Macca — CBETUMOCTb» JUIsl 3BE3[ TJIaBHOU
MOCJIEIOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue 3BE3A. CoOBpeMEHHBIE MPEACTABIECHUS O
MIPOUCXO0KICHUH U 3BoItonUH CoJlHLA U 3BE3. DTaIlbl )KU3HU 3BE3 .

Muneunsiii [TyTs — Hama ['anaktuka. [lonoxenue u npmxkenne Connua B ['anaktuxe. Tumns
rajakTuk. Paguoranaktuky U kBazapbl. UEpHbIE ABIPEI B sIpax rajJakTHK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon XaO6ma. Paszberanme ramaktuk. Teopus
Bonbmioro B3peiBa. PennkroBoe uzinyueHue.

Macmrabnas crpykrypa Beenennoil. Meraranaktuka.

Hepeménnpie npo6ieMbl aCTpPOHOMUM.

Yuenuueckue nabnooenus

Habmroienust HeBOOPYKEHHBIM TJ1a30M C UCIOJIb30BaHUEM KOMIIBIOTEPHBIX MPHIOKEHUN
JUTSL OTIPEJICIICHUS TTOJIOKEHHUS HEOSCHBIX 0OOBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/US
CeBepHoro nosnymapus u sipkue 3BE3/1bl.

Habmonenus B Teneckon JlyHsl, mianer, Mneunoro Ilytu.

O6o0maroiee NOBTOpeHUE

Ponp ¢u3uku w acTpOHOMHM B 3KOHOMHYECKOW, TEXHOJOTHYECKOW, COIUAIBHON U
THYECKOH cdepax [esATETbHOCTH YeNoBEeKa, pojib M MecTo (U3MKM M acCTPOHOMHH B
COBPEMEHHOW Hay4yHOW KapTUHE MHpa, pPOib (UINYECKON Teopurn B (OPMUPOBAHUU
MpeJICTaBICHU 0 GU3NYECKOM KapTHHE MUPA, MECTO (PU3UUECKON KapTHHBI MUpa B O0IIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEACTABIECHUIN O IPUPOIE.

Me:xnpeameTHble CBSI3U

N3yuenune kypca ¢usuku 6a3zoBoro ypoBHsS B 11 Kkilacce oCylIeCTBISETCS C YUYETOM
COJIEp’KATENbHBIX MEXIPEIMETHBIX CBSA3€M C KypcamMH MaTeMaTUKH, OWOJIOTHUH, XHMHUHU,
reorpaduu U TEXHOJIOTHH.

Meowcnpeomemnuvle nonwsimusi, CBA3aHHbIE C W3YYEHHEM METOJOB HAy4YHOTO IO3HAHUS:
sBIIEHUE, Hay4yHbIH (pakT, rumores3a, Qu3uyeckas BEIUYUHA, 3aKOH, TEOpHs, HAOIIOACHUE,
DKCIEPUMEHT, MOJIEIIMPOBAHKE, MOJIENb, U3MEPEHUE.

Mamemamuka: pemieHNUe CUCTEMbl YpaBHEHHUI, TPUTOHOMETPUYECKHE (QYHKIMH: CHHYC,
KOCHUHYC, TaHI€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO, BEKTOPHI M HX
MPOEKIIMA Ha OCH KOOPAHMHAT, CIOKEHHE BEKTOPOB, MPOU3BOJHBIC SJIEMEHTAPHBIX (DYHKIIHA,
MpHU3HAKU TI0JI00MS TPEYTOIBHUKOB, OTIPE/IEIICHUE TUIOIIAIU TIIOCKUX (puryp u o0bEma Te.

buonocus: snekTpuyeckue SBICHUS B KUBOW HpHUpojie, KojeOaTelabHbIE IBUKEHUS B
KUBOW TPHUPOJIC, ONTHUYCCKUE SIBJICHUS B XUBOW MPHUPOJIE, NEHUCTBHE pPaJUAlMM Ha >KUBBIC
OpTaHU3MBI.

Xumusi: CTpoeHHWE aTOMOB W MOJIEKYJ, KPUCTAJUIMYECKass CTPYKTypa TBEPIBIX TeT,
MeXaHHU3Mbl 00pa30BaHMs KPUCTAJUIMYECKOM peIETKH, CIIEKTPaIbHbIN aHAIN3.

l'eocpaghus: MarHUTHBIE TOJIOCA 3€MJTH, 3aJIEKH MAarHUTHBIX PyJ, POTOChEMKA 3eMHOMN
MIOBEPXHOCTH, MPEACKA3aHNE 3EMIIETPSACEHUM.



Texnonozus: MTAHAXA DJIEKTPOIEpeNad, T€HEPATOP MEPEMEHHOIO TOKA, dJIEKTPOJBUTATEIb,
UHAYKIMOHHAs TeYb, pajap, paauoNpHUEMHHUK, TeIeBH30p, aHTeHHa, Tenedon, CBY-meus,
NPOCKIIMOHHBIN armapar, BOJOKOHHAs ONTHKA, COJIHEYHAas OaTapest.



2. IIJIAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOT'PAMMBI 11O ®U3UKE
HA YPOBHE CPE/JHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mnpeamera «®dusmka» Ha ypoBHE CpeaHero o0Iiiero odpazoBaHUs
(6a30BBI  ypOBEHB) IIOJDKHO  OOECMEYHTHh  JOCTHKCHHE  CICAYIOIIMX  JIMYHOCTHBIX,
METaNpPeIMETHBIX U MTPEIMETHBIX 00Pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yJIbTaThl OCBOCHUs yueOHOro npeaMera «DuU3MKa» JOKHBI OTPakaTh
TFOTOBHOCTh M CIIOCOOHOCTH OOYYaroLIUXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHON BHYTpEHHEH
NO3ULIMEH JHMYHOCTH, CHCTEMOM LEHHOCTHBIX OpHMEHTAIMid, MO3UTHBHBIX BHYTPEHHHUX
yOeXKIeHN, COOTBETCTBYIOIIMX TPAIUIMOHHBIM IICHHOCTSM POCCHICKOTO  OOINECTBa,
pacuIMpeHre *XU3HEHHOTO OIbITa U OMNbITa JESITEIbHOCTH B IMPOLECCE pealu3allMd OCHOBHBIX
HalpaBJIeHUH BOCIUTATEIBHOM eI TeIbHOCTH, B TOM YUCIIE B YACTHU:

1) rpa:k1aHCKOro BOCHUTAHMS:

C(OPMHUPOBAHHOCTh ~ TPAXKAAHCKOM TO3MIMU  OOydYaIOMIerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00I1eCTBa;

IOPUHATHE TPAAULMOHHBIX OOLIEYEIIOBEUECKUX TI'YMAHUCTHUECKUX M JEMOKPATUYECKUX
IICHHOCTEIA;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIIFHOCTh B HMHTEpECax TIpa)KIaHCKOTo OOIIecTBa,
y4acTBOBAaTh B CaMOYIIPaBJICHUU B 00pa30BaTeIbHON OpraHU3aluu;

YMEHHE B3aWMOJICHICTBOBaTh C COLMAJbHBIMH HHCTUTYTaMH B COOTBETCTBUM C HX
(GYHKIMSAMU ¥ Ha3HAYCHUEM,

TOTOBHOCTH K TYMaHUTapHOH M BOJIOHTEPCKOH JIEATEITLHOCTH;

2) IaTPHOTHYECKOT0 BOCITUTAHMSI:

c(OpPMHPOBAHHOCTb POCCUHCKOM Ipa)1TaHCKON UAEHTHYHOCTH, MaTPUOTU3MA;

[IEHHOCTHOE OTHOIICHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, ITOCTHIKECHUSM POCCHUCKHUX
y4€HBIX B 007acTH (PU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

c(OpPMHPOBAHHOCTb HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO TIOBEACHNUS;

CIOCOOHOCTh OIICHWBATh CHTYAIMIO M MPUHUMATh OCO3HAHHBIE PEUICHUS, OPUEHTUPYSCH
Ha MOPaJbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCIIE B IESATEILHOCTH YIEHOTO;

0CO3HaHME JIMYHOTO BKJIaJla B IOCTPOEHUE YCTONUNBOro Oy IyIIero;

4) 3CTeTHYECKOT0 BOCTIMTAHUSA:

ACTETUYECKOE OTHOIIIEHHE K MHPY, BKJIIOUYAs CTETUKY HAYYHOTO TBOPYECTBA, IPHCYIIETO
buznueckoil HayKe;

5) Tpy10BOT0 BOCIUTAHUS:

UHTEpEC K pA3IUYHbIM cdepaM NpodecCHOHANbHON JEesATETbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (HU3MKOM W TEXHHWKOH, YMEHHE COBEpPINAaThb OCO3HAHHBIM BBHIOOP Oymaymiei
npodeccu 1 peaTn30BbIBaTh COOCTBEHHBIEC KU3HEHHBIC TIIAHEI,

TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHHIO M CaMOOOpPA30BaHMIO B 00JACTH (PU3UKU HA
NPOTSDKEHUH BCEH JKU3HU;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

C(OPMHUPOBAHHOCTb HKOJOTHYECKOW KyJIbTypbl, OCO3HaHHE IJIOOAJIBHOIO XapakTepa
HKOJIOTHYECKUX MPOOIIeMm;



MJJAHUPOBAHUE M OCYIIECTBIICHUE JICHCTBHII B OKpPY’XKAIOIIEH Cpele Ha OCHOBE 3HAHUS
L[eJIe YCTOMYMBOTO Pa3BUTHS YEIIOBEYECTBA;

pacIIUpeHHe OIbITa JEATENbHOCTH HKOJIOTMYECKOM HalpaBIE€HHOCTH Ha OCHOBE
UMEIOLINXCA 3HAHUM 10 (pu3mKe;

7) IEHHOCTH HAYYHOI'0 MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;

OCO3HaHHE IIEHHOCTH HAYYHOH J1eATeIbHOCTH, TOTOBHOCTh B IpOIECCe M3YUYeHHs (PU3UKU
OCYILECTBIISATh MPOEKTHYIO U UCCIIEN0BATENBCKYIO AESTEIBHOCTh HHIMBUIYAIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

[lo3HaBaTe/bHbIE YHMBepPCAJIbHbIE YUeOHbIe AelicTBUS
Ba3oBrble Jiornyeckue JeiicTBUA:

CaMOCTOSITENILHO (POPMYIIMpPOBaTh M aKTyaJIM3MPOBATh MPOOJIEMYy, paccMaTpuBaTh ¢
BCECTOPOHHE;

OTIPENIETIATh 1EIU ACATSIBHOCTH, 33/1aBaTh MMApaMeTPhbl U KPUTEPUU UX JTOCTHIKEHUS,

BBISIBIIATH 3aKOHOMEPHOCTH 1 IPOTUBOPEYHS B pacCMaTPUBAEMBIX (DH3NUYECKUX SBIICHUSX;

pa3pabareIBaTh IUIAH PEHICHUS MPOOIEMBI ¢ YIETOM aHAIM3a UMEIOIIUXCS MaTePUATBHBIX
Y HEMaTepHAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESATEIBHOCTh, OLIEHWBATh COOTBETCTBUE PE3YJIHTATOB LEISM,
OIICHUBATh PUCKH ITOCJICICTBUI JCSITCIBHOCTH;

KOOPJIMHHUPOBATh ¥ BBIOJIHATH pPadOTy B YCIOBHSX pPEATbHOTO, BHPTYaJbHOTO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BHBaTh KPEATUBHOE MBITIICHUE ITPU PEIICHUH KU3HCHHBIX TTPOOJICM.

ba3oBble ucciienoBaTebCKHe JeiiCTBHS

BIQ/IETh HAYYHOW TEPMMHOJIOTHEN, KIIOYEBBIMU MOHSATUSAMH W MeToAamH (pu3mdeckoin
HayKW;

BIIJICTh HABBIKAMHU YYEOHO-HCCIIEOBATEIBCKON M MPOEKTHOM NEATETbHOCTH B OOJACTH
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TTOMCKY METOOB PEIICHHs 3a1a4
buznYeCcKOro cofepxKaHus, MPUMEHEHUIO Pa3TUYHBIX METO/I0B TTO3HAHMS,

BJIQJICTh BHJIAMHU JICATEIIBHOCTH IO TOJYYEHUIO HOBOTO 3HAHUWsS, €r0 HHTEPIpPETAIUH,
peoOpa3oBaHNI0 M TPUMEHEHUIO B PA3IMYHBIX YYEOHBIX CHUTYallUsIX, B TOM YHCIE MPHU
CO3aHUH YYE€OHBIX MPOEKTOB B 00JIACTH (PU3UKH,

BBISIBJISITH TIPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyallM3WpOBaTh 3a7ady, BBIABUTATh
TUTIOTe3y €€ pelIeHHs, HAaXOJIWUTh apryMEHTHI I J0Ka3aTelIbCTBA CBOMX YTBEPXKICHHIMA,
3aJ1aBaTh MapaMeTPhl M KPUTEPUH PEIICHUS,

AHAIM3UPOBATh TIOMYYEHHBIE B XOJE peHIeHHs 3aJauyd  pPe3yJabTaThl, KPUTHUYECKU
OIICHUBATh UX JIOCTOBEPHOCTH, POTHO3UPOBATH N3MEHEHNE B HOBBIX YCIIOBHUSX;

CTaBUTh U (POPMYyIHpPOBaTH COOCTBEHHBIE 33Jaud B OOpPa30BATEIHHOM ACSITEIBHOCTH, B
TOM YHUCJIC TIPH U3yYSHUH (PU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYaIUsM, OLIEHUBATh PUOOPETEHHBIHN OIIBIT,

YMETh MEPEHOCUTH 3HAHUS 10 (PU3MKE B IPAKTHUECKYIO 001aCTh KUZHEAEATEIbHOCTH;

YMETh HHTETPHUPOBATH 3HAHUS U3 PA3HBIX MTPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIC UJICH, TIPEJIaraTh OPUTHHAIBHBIC TTOAXOAbI U PEIICHHUS;

CTaBUTH MPOOIEMBI U 3a1a49H, TOYCKAIOIINE aThTePHATHBHBIC PEIICHUSI.



Pa6ora ¢ undopmanmeii:

BJIaACTb HABLIKAMHU ITOJTYYCHHA I/IH(I)OpMaLII/II/I (1)H3I/II-ICCKOI‘ 0 COACPIKAHUA U3 UCTOYHHUKOB
pa3HBIX THUIIOB, CAMOCTOSITEIbBHO OCYUIECTBJISATh IIOMCK, aHAJIU3, CHUCTEMAaTHU3alUI0 U
MHTEPIIPETALNIO UHPOPMALIMK Pa3IMYHBIX BUIOB U (HOPM MPE/ICTaBICHHUS,;

OLICHUBATh JOCTOBEPHOCTH MH(POPMALIHH;

HCIIOJIB30BAaTh CpCACTBA I/IH(l)OpMaLII/IOHHBIX U KOMMYHUKAIMOHHBIX TEXHOJIOTUA B
pPCIICHUN KOTHUTHUBHBIX, KOMMYHUKATUBHBIX W OPraHU3allMOHHBIX 3aJad C CO6JIIOZ[€HI/IGM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTUEHBI, pecypcocOepekeH sl, PaBOBbIX U
STUYECKUX HOPM, HOPM HUH(OPMALIMOHHON O€30MacCHOCTH;

CO3/MaBaTh TEKCTHl (U3WYECKOTO COACPKAHMS B pasIudHbIX (popmarax ¢ yu€ToMm
Ha3HAueHUs MHPOPMALMU W LEJIEBOM AayAUTOPUH, BBHIOMpAs ONTUMAIBHYIO (GopMy
MPEJICTABICHUS U BU3YaIH3aI1H.

KoMMmyHHnKaTHBHBIE YHUBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUSL:

OCYILECTBIISITH OOIIEHHE HA YPOKaX (PU3UKH U BO BHE-YPOUHOMU JESATEIBHOCTH;

pacro3HaBaTh MPEANOCHIIKA KOH(MIMKTHBIX CUTYAIil U CMATYATh KOH(MIUKTHL;

pPa3BEPHYTO U JIOTMYHO M3JIararb CBOK TOUYKY 3pPEHHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEACTB;

[OHMMATh U UCMOJIb30BaTh IPEUMYIIECTBA KOMAHIHON U MHAUBUAYAIbHON padOThI;

BBIOUpATh TEMATHKy M METOJbl COBMECTHBIX IEHCTBHIl C y4€TOM OOIIMX HWHTEPECOB U
BO3MOKHOCTEHN Ka)KJOr0 4jeHa KOJIEKTUBA;

IIPUHUMATh LEJIU COBMECTHOM JEITEIBHOCTH, OpPraHW30BBIBATH M KOOPAMHUPOBATH
JIEUCTBUA 1O €€ NOCTHMKEHHIO: COCTAaBIATH IUIAH JACHUCTBHUM, PaCHpElesaTh POJH C YYETOM
MHEHUH Y4aCTHUKOB, 00CYKJaTh pe3yIbTaThl COBMECTHOM paboThI;

OIICHMBATh KaYeCTBO CBOETO BKJIaJa U Ka)XJIOT0 YYaCTHHKA KOMaHIbl B OOLIUI pe3ylbTar
1o pa3zpaboTaHHBIM KPUTEPUSIM;

IpeaiaraTb HOBBIE IPOEKTHI, OLICHMBATh WJIEH C IMO3ULUU HOBHU3HBI, OPUTMHAIBLHOCTH,
MPaKTUYECKOW 3HAUUMOCTH;

OCYILECTBIATH ITO3UTUBHOE CTPATETHMYECKOE IIOBEACHUE B PA3IMYHBIX CHUTYyalLUsX,
MIPOSIBIISITH TBOPUECTBO U BOOOPaKEHHE, ObITHh MHUIIMATHBHBIM.

PeryasiTuBHBIC yHUBepcaJbHbIe y4eOHbIE 1eiICTBHA
Camoopranusanus:
CaMOCTOSITENIbHO OCYILECTBISATh MO3HABATENIbHYIO JEATEIBHOCTh B 00JacTu (GpU3MKU U
ACTPOHOMMUH, BBISIBIISITH TPOOJIEMBI, CTAaBUTh U ()OPMYJIMPOBATh COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIBHO COCTABJIATH IUIAH PELIEHUS Pacu€THBIX M KAYECTBEHHBIX 3a/ad, IUIaH
BBITIOJIHEHUS] MPAKTUYECKOM paboThl ¢ Y4YETOM HMEIOIIMXCS PEecypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEAITOYTECHHI;
JTaBaTh OLIEHKY HOBBIM CUTYaIUsIM;
pacuIMpsATh paMKH Y4eOHOTIO IPeMETa Ha OCHOBE JIMUHBIX MPEANOUTEHUH;
JienaTh OCO3HAHHBIM BBIOOpP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCThH 3a
pElLIeHHE;
OILICHUBATh MPUOOPETEHHBIN OTIBIT;
CHOCOOCTBOBaTh (OPMHUPOBAHUIO U MPOSBICHHUIO OSPYAULMHM B 00JaCTH  (DUBHKH,
MIOCTOSIHHO TTOBBIIIATH CBOM 00pa30BaTEIbHBIN U KyJIbTypHBIN YPOBEHb.
CaMOKOHTPOJIb, YMOIHOHAJIbHBIN HHTELIEKT:



JlaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B J€ATEIbHOCTh, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB LIEIISAM;

BJIQJICTh HaBBIKAMH MO3HABATEIBHON pe(IeKCHU KaK OCO3HAHUSI COBEPIAEMbIX JCHCTBUN
Y MBICIIUTEIIbHBIX IPOIIECCOB, UX PE3YJIbTATOB U OCHOBAHUMN;

UCIOJIb30BaTh PUEMBI pedIeKCHH JIJIS OLIEHKU CUTYallid, BBIOOpA BEPHOTO PELICHHUS;

YMETh OIICHUBATh PUCKHU U CBOEBPEMEHHO MIPUHUMATD PEIICHUS IO UX CHUKEHUIO;

MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHATU3E PE3YIbTATOB JIESITEIbHOCTH;

MPUHUMATH ceOsl, MOHUMAsi CBOM HEJIOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apryMEHTBI APYTUX IIPU aHAIU3€E PE3YJIbTATOB JIE€ATEIbHOCTH;

MpU3HABaTh CBOE MPABO U MIPABO APYTUX HA OMIHOKH.

B mporiecce qocTrkeHHs THYHOCTHBIX PE3YIbTATOB OCBOCHHUS MPOTPAMMEI IO (DHU3UKE IS
YPOBHSI cpeAHero oluiero oopa3oBaHus y OOy4arOlUXCsS COBEPIICHCTBYETCS SMOIMOHATbHBIN
UHTEJJIEKT, MPEANoaraouuil chopMUPOBAHHOCTD:

CaMOCO3HAaHUSsI, BKJIFOYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE AMOIMOHAIBHOE COCTOSIHUE,
BUJICTh HAIPABJICHUS PA3BUTHSI COOCTBEHHOM SMOIIMOHAIBHOU cpepbl, OBITH YBEPEHHBIM B ce0€;

CaMOperyJIMPOBaHUS, BKJIFOYAIOIIETO CaMOKOHTPOJIb, yMEHUue MIPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJIEHUE, CIIOCOOHOCTh aJalTUPOBATHCA K SMOIMOHAIHHBIM
WU3MEHEHUSIM U TIPOSIBIISTh THOKOCTD, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIOYAIOIICH CTPEMIICHHE K JOCTHMIKEHUIO eI U YCIEXY,
ONTUMU3M, UHUIIMATUBHOCTb, YMEHUE JIEHCTBOBATHh UCXO/S U3 CBOMX BO3MOKHOCTEH;

SMIATHH, BKIIOYAIONIEH CIOCOOHOCTh MOHMMATh AMOILIMOHAIBHOE COCTOSHUE JAPYTHUX,
YYHUTBIBATh €0 MPU OCYIIECTBICHUH OOIICHHS, CIIOCOOHOCTh K COUYBCTBUIO M COTIEPEKUBAHUIO;

COIIMAIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTh BBICTPAUBATh OTHOIICHUS C JPYTUMHU
JIOJbMU, 3a00TUTHCSI, IPOSBISATH UHTEPEC U pa3pemiaTth KOH(IUKTHL.

HPEAMETHBIE PE3YJIbTATHBI

K konny oOyudenus B 10 kJiacce mpeaMeTHbIE pPe3yJbTaThl Ha 0a30BOM YPOBHE JOJIKHBI
oTpaxarb chOPMHUPOBAHHOCTh Y O0YHAIOIIUXCSI YMEHUI:

JIEMOHCTPUPOBATh Ha MpUMeEpax pojib U MecTo (U3UKU B (POPMUPOBAHUU COBPEMEHHOM
HAay4yHOW KAapTUHBI MHUpa, B Pa3BUTUN COBPEMEHHOW TEXHUKH M TEXHOJOTHH, B IPAKTHYECKON
JNeATeILHOCTH JIFOIEH;

YUUTHIBaTh T'PAHUIBl NPUMEHEHHUS H3YYEHHBIX (PU3NYECKUX MOJeNel: MaTepHhaibHas
TOYKa, MHEepIHUalbHas cucTeMa OTcuéra, aOCOMIOTHO TBEPIOE TEJIO, MACANBHBIM Ta3, MOJENH
CTPOEHMS Ta30B, )KMJIKOCTEH M TBEPABIX TEN, TOUECUYHBINA DJIEKTPUUECKHUM 3aps] MpPU PELICHUU
buznyeckux 3aaay;

pacnio3HaBath (U3HUECKHE SBICHUS (TIPOILECCH) M OOBSICHATH WX HAa OCHOBE 3aKOHOB
MEXAHUKH, MOJEKYJIIPHO-KMHETUYECKOM TEOpPUM CTPOEHUS BEUIECTBA M DJIEKTPOJUHAMMKU:
pPaBHOMEpPHOE U PAaBHOYCKOPEHHOE MPSMOJMHENHHOE MIBIM)KEHHE, CBOOOJHOE NaJeHue Tel,
JIBIDKCHHE TI0O OKPYXXHOCTH, WHEpIHs, B3auMmojencTBue Tein, nuddysus, OpoyHOBCKOE
JBUKEHHE, CTPOCHHE XUAKOCTeH M TBEPABIX Tel, U3MEHEHHE 00bEMa TeJl MpH HarpeBaHuU
(oXJaXIeHNN), TEIJIOBOE paBHOBECUE, UCTIApEHHE, KOHJICHCAIUS, TUIaBIICHHEe, KPUCTAIUIM3allNs,
KHUIIEHUE, BJIAKHOCTh BO3/lyXa, MOBBILICHHE JAaBJICHUS ra3a IIPU €ro HAarpeBaHUU B 3aKPHITOM
cocyzie, CBA3b MEXKIy IapaMeTpaMH COCTOSIHMSI ra3a B H30Ipoleccax, SJeKTpU3alus Tell,
B3aUMO/ICHCTBUE 3aPsI0B;



ONKCHIBATh MEXaHMUYECKOE JBIKEHHE, UCIONb3Ys (hHM3MUECKHe BETUUYHMHBI: KOOpJUHATA,
IIyTh, IIEPEMEILCHNUE, CKOPOCTh, YCKOPEHHUE, Macca Teja, CWJa, UMITYJbC Tejla, KUHETHYeCKas
SHEprus, MOTEHIMAJIbHAs HSHEPrHs, MeXaHudeckas padoTa, MeXaHHMYeCKass MOUIHOCTH;, MpHU
ONMHMCAHUU TPABUJIBHO TPAKTOBaTh (PU3MYECKHI CMBICT HCHOJB3YEMBIX BEIUYHMH, HX
0003HaYeHHsI U €IMHUIIBI, HAXOAUTH (POPMYJIbI, CBA3BIBAIOIINE TAHHYIO (PU3NYECKYIO BETUUUHY
C IpyIruMHU BEJIMYMHAMU,

ONUCHIBATh HW3YUYEHHBIC TEIUIOBBIE CBOWMCTBA TEJI M TEIUIOBBIC SBJICHHS, HUCIOJIb3Ys
¢dbusznyeckue BEIMYMHBI: JaBIIEHUE Tas3a, TemIepaTypa, CpedHss KUHEeTHYecKas JHeprus
XaO0THYECKOr0 JBWKEHUS MOJIEKYJI, CpPEAHEKBAJpaTU4HAsi CKOPOCTb MOJIEKYJ, KOJIMYECTBO
TEIUIOTHI, BHYTPEHHSS PHEprus, padora rasza, KOd(pQUIMEHT MOJE3HOrO IEHCTBUS TEIIOBOTO
JIBUTATEIIS; TIPH OMMCAHUH MPABUIHLHO TPAKTOBATH (PU3UUECKUI CMBICI HCIIOIB3YyEMbIX BEIINYHH,
uX O0003HAYeHUS M EAUHHIIBI, HAXOIUTh (OPMYJIbI, CBSA3BIBAIOIIME JAHHYIO (U3UYECKYIO
BEJIMYMHY C IPYTUMHU BEJIMUUHAM;

ONMCHIBATh U3YUYEHHBIE SJIEKTPUUECKUE CBOWMCTBA BEIIECTBA M AJIEKTPUUYECKUE SBIICHUS
(mpouiecchl), UCHOIB3YS (PU3NYECKUE BEIUYUHBL: IEKTPUUYECKUHN 3apsijl, 3JIEKTPUUYECKOE IOJIE,
HaIpsSOKEHHOCTh IOJS, IOTEHLUUAJ, pa3HOCTh MOTEHIMAIOB; IPU ONHCAHUM IPABUIBHO
TPAKTOBAaTh (PUIUYECKUII CMBICT HCIONb3YyEMbIX BEIUYMH, UX OOO3HAUYCHUS U EIUHUIIBI;
yKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIONINE JAHHYIO (PH3MUECKYIO BEJTHUUHY C IPYTUMHU BEIUYHHAMHU;

aHATM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SBICHUS, MCIONB3Ys (pU3MUecKhe 3aKOHBI U
IPUHLIMIBL: 3aKOH BceMUpHOro tarorenus, I, II m III 3axkonsl HbroTOHa, 3aKOH coXxpaHeHUs
MEXaHUYECKON 3HEPruM, 3aKOH COXPAHEHHUS UMITYJIbCa, PUHLIUI CYNEPHO3ULUN CUJI, TPUHLUIT
paBHONpPAaBUs MHEPLMATIBHBIX CUCTEM OTCYETA, MOJIEKYJISIPHO-KUHETHUECKYIO TEOPUIO CTPOECHHUS
BEIIECTBA, I'a30BbI€ 3aKOHBI, CBSA3b CpPEIHEH KUHETUYECKOW HHEPrMM TEIUIOBOTO JIBUYKEHUS
MOJIEKYJI C aOCOMIOTHOM TeMmImepaTypoil, MepBhIil 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHUS
AIIEKTPUYECKOTO 3apsna, 3akoH KyloHa, mpu 3TOM pa3niuyaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA, €ro MaTEeMaTUYECKOE BBIPAYKEHUE U YCIOBUS (TpaHUIIbl, 00JIaCTH) IPUMEHUMOCTH;

OOBSCHATH OCHOBHBIC MPUHIIUAIIBI JEHCTBUS MAIIIMH, TPUOOPOB U TEXHUYECKUX YCTPOUCTB;
pa3ianyaTh yCIOBHS X 0€30MaCHOTO HCIOIb30BAHUS B MIOBCEIHEBHON KU3HU;

BBITMIOJHATh JKCIEPUMEHTHI 1O HCCIIEOBAHUIO (PU3UYECKUX SBICHHH W TPOIECCOB C
UCIIOJIb30BAHUEM TIPSAMBIX M KOCBEHHBIX HM3MEpeHud, Tpu dToM (hopmMyIupoBaTh
npoOnemMy/3ajlady W TUNOTE3y Yy4eOHOTO OKCIEpPUMEHTa, COOMpaTh YCTAHOBKY U3
MPEJI0KEHHOTO 000PYI0BaHUS, TPOBOAUTD OMBIT M OPMYITUPOBATH BHIBO/IBI,

OCYHIECTBIISATh TPSMbIE U KOCBEHHBbIE H3MEpEeHHs] (DU3MUECKUX BEIUYHH, TPHU HTOM
BBIOMPATh ONTUMAJIBHBIA CIMOCO0 M3MEPEHHS W WCIOJIB30BAaTh HW3BECTHBIE METOJbI OIICHKHU
MOTPENIHOCTEN U3MEPEHU;

UCCIIEIOBATh 3aBUCUMOCTH MEXIYy (PU3NYECKUMHU BEIMYMHAMU C HCIOJIb30BaHUEM
OpSIMBIX  M3MEPEHH, TMPH AITOM KOHCTPYHUPOBAaTh YCTAHOBKY, (UKCHpPOBATh pPE3YyJIbTaThI
MOJIYYEHHOW 3aBUCUMOCTH (DPU3UYECKUX BETUYMH B BHUAC TaOIUIl M TPpadUKOB, JEIaTh BHIBOIBI
10 pe3yJIbTaTaM UCCIEA0BAHUS;

coOnrofaTh mpaBuiaa O€30MacHOr0 TpyJa MPU TPOBEACHHHM HCCIEIOBAaHUN B paMKax
y4eOHOTO JKCIIEPUMEHTa, Y4eOHO-MCCIE0BATENbCKOM UM  TMPOEKTHOW JAEATENbHOCTH C
MCIIOJIb30BaHNEM U3MEPUTEIbHBIX YCTPONUCTB U J1aOOpaTOpHOro 000pyA0BaHNUS;

pemate pacu€THbIE 3a/laddl C SIBHO 3a/JaHHON (U3MYECKOM MOJENbl0, HCHOIb3Ys
dbuznyecKkre 3aKOHBI M MIPUHIIUIIBI, HA OCHOBE aHallM3a yCIOBHS 3a/1a4ll BHIOMPATh (PU3UIECKYIO
MOJIeJTh, BBIACHATh (PU3NYCCKUE BEIMUMHBI W (QOPMYIBI, HEOOXOIUMBIC s e€ peleHus,
MIPOBOAMTDH PAcU€Thl U OLIEHUBATH PEAIbHOCTD MOJIyYEHHOTO 3HaYeHUsI (PU3NUECKON BEITHUNHBI,



pelaTh KayeCTBCHHBIC 3aJa4d: BBICTPAUBATh JIOTHYECKH HENPOTHBOPEYMBYIO LIEMOYKY
paccyXKIeHHU C ONIOPOH Ha N3yYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3HUECKUE SIBIICHHUS;

UCTONB30BaTh MPH PEUICHHH YYEeOHBIX 3a7ad COBPEMEHHbIE HH(OPMAIMOHHBIE
TEXHOJIOTUM [yl IIOUCKA, CTPYKTYPHUPOBAHUS, MHTEPIPETALUU U MPEACTaBICHUS y4eOHOH U
HAY4YHO-TIONYJISIpHOW HMH(OpManuy, NOJYYEHHOM U3 Ppas3IMYHBIX HCTOYHHUKOB, KPUTHUYECKU
aHAJTM3UPOBAThH MOJTy4aeMyI0 HHPOPMALIUIO;

NPUBOAUTH MPUMEPHI BKJIAJa POCCHUICKUX M 3apyOEKHBIX yUEHBIX-(DU3HKOB B pa3BUTHE
HayKH, OOBSICHEHHE ITPOLIECCOB OKPYKAIOIIEro MUpa, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

UCIOJIb30BaTh TEOPETHUECKUE 3HAHUA 1O (HU3UKE B IOBCEJIHEBHOW JKU3HHU IS
oOecrieyeHns 6€30MACHOCTH MPH OOpAICHUHU C TPHOOpAMH U TEXHUUECKUMH YCTPOUCTBAMH, IS
COXpaHEHHS 3JI0POBbsI U COOIIOZICHNS HOPM SKOJIOTUYECKOTO TTOBEICHUS B OKPYXKAroIel cpere;

paboTaTh B IpyIIIE C BHIIOIHEHUEM PA3JIMUHBIX COLMAIBHBIX POJIEH, IUIIaHUPOBATh paboTy
IpyNIbl, palUOHAIBHO paclpelneniarTh O00f3aHHOCTH W IUIAHUPOBATh JIEATEIIBHOCTH B
HECTaHJApPTHBIX CUTYyalMsIX, aJleKBaTHO OLIEHMBATh BKJIAJ Ka)JOr0 U3 YYaCTHUKOB IPYIIBI B
pelIeHrne paccMaTpUBaEMON TPOOIIEMBI.

K koniy oOyuenust B 11 kJjacce npeMeTHble pe3ybTaThl Ha 6a30BOM YPOBHE JIOJIKHbI
oTpakaTb C(HOPMUPOBAHHOCTD y 0OYYAOLINXCS YMEHUH:

JIEMOHCTPHPOBATh Ha MpUMeEpax pojib U MecTo (GU3NKU B (POPMHUPOBAHUU COBPEMEHHOMH
Hay4YHOW KAPTUHBI MMPA, B PA3BUTHUH COBPEMEHHOM TEXHUKHM M TE€XHOJIOTMM, B IIPAKTUYECKOU
NeSITebHOCTH JIF0/I€H, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKOM KAPTUHBI MUDA;

YUUTBIBaTh TPAHMULBl TPUMEHEHUS H3YYEHHBIX (U3UYECKUX MOJeNeil: TO4YeyHbIH
AIIEKTPUYECKUI 3apsijl, Jyd CBETa, TOUYEYHBIH HCTOUYHUK CBETa, SJ€pHas MOJEIb aToMa,
HYKJIOHHAs1 MOJIETTb aTOMHOTO sI/Ipa MPH PEeIeHUN (PU3UIECKUX 3a/1a4;

pacrio3HaBaTh (pU3MYECKHE SBJIEHUS (IIPOLECChl) U OOBACHATH UX Ha OCHOBE 3aKOHOB
AJIEKTPOAMHAMHUKY M KBAaHTOBOM (DU3MKHU: 3JIEKTPUUECKasi MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKAa, B3aUMOJCHCTBHE MAarHMTOB, 3JIEKTPOMAarHUTHas
UHAYKIMS, JAEWCTBUE MarHUTHOTO IOJII Ha MPOBOAHUK C TOKOM U JBIKYIIUMHCS 3apif,
3JIEKTPOMAarHUTHbIE KOJIEOAHUS ¥ BOJIHBI, IPSIMOJIMHEHHOE pacpoCTpaHEHUE CBETa, OTPaKEHHE,
npejomieHue, uHTepdepeHuus, auppakuus W HOJAApU3alus CBETa, JAUCIEpCUst CBETa,
dotoanexkrpuueckuii 3¢pdext (PpororddexT), cBeToBOE NaBieHrne, BOZHUKHOBEHUE JIMHEWUATOTO
CIIEKTpa aToMa BOJI0pO/Jia, ECTECTBEHHAsl U ICKYCCTBEHHAsl Pall0aKTUBHOCTD;

OIKCBHIBATh M3YYECHHBIE CBOMCTBA BeIlEeCTBa (JIEKTPUUYECKHE, MAarHUTHBIE, ONTUYECKHE,
AIIEKTPUUYECKYIO MPOBOJUMOCTD PA3IMUHBIX CPEJ) M AJIEKTPOMArHUTHbBIE SBJIECHUS (IIPOLIECCHI),
UCHONB3Ysl (U3NYECKUE BEIMYMHBL: DJIEKTPUYECKUN 3apsij, Cuila TOKa, DJIEKTPHYECKOoe
HaNpsDKEHUE, JIEKTPUUECKOE COMTPOTUBIIEHUE, PA3HOCTh MOTEHINAIOB, JIEKTPOIBUKYILAs CUIIA,
paboTa TOKa, MHAYKIMS MarHUTHOTO Mouis, cwia Amnepa, cuia JlopeHia, MHIYKTHUBHOCTb
KaTYyIIKW, SHEPrHs SJIEKTPUUYECKOr0 M MArHUTHOTO TOJEW, MepHoA W 4YacToTa KosieOaHui B
KoJ1e0aTeIbHOM KOHTYpE, 3aps U Cujla TOKa B MPOIECCe TapMOHUYECKUX AJIEKTPOMArHUTHBIX
KosneOaHui, (hOKyCHOE pacCTOSHHE M ONTHUYECKas CHUjla JIMH3bI, MpPU ONUCAHUM MPaBUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT MCIONB3YEMbIX BEIWYMH, UX O0003HAu€HUs M EIMHHUIIBL,
yKa3bIBaTh ()OPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEIMUUHY C IPYTUMHU BeTUUUHAMM;

ONKCHIBaTh M3yUEHHbIE KBAHTOBBIE SBJICHHUS U TIPOLECCHI, HCIONB3Yd (U3HUECKUe
BEJIMYMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JIIMHA BOJHBI M 4YacTOTa CBETa, SHEPrus U
UMIysibc (OTOHA, TMEPHOJ IOJypaclaga, SHEPrus CBSI3M AaTOMHBIX sep, HpPU OMUCAHUHU
NPaBUIBHO TPAKTOBaTh (PU3UYECKUN CMBICT HCIIOJNB3YEMBIX BEIMYMH, WX OOO3HAYCHUS U



€MHMIIBI, YKa3bIBaTh (POPMYJIbI, CBSI3BIBAIOLINE JAaHHYIO (PU3MUYECKYI0 BEIMUYUHY C JIPYTUMU
BEJIMYMHAMU, BBIYUCIISATH 3HAYCHUE (PH3UUECKON BEIIUYHHBI;

aHATM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBJICHUS, UCIONB3Ys (pU3MUECKHE 3aKOHBI U
OpUHLIMIIBL: 3akoH OMa, 3aKOHBI TOCIEAOBAaTENIbHOIO U MAPAICIBHOTO COEIMHEHUS
MPOBOAHUKOB, 3akoH JDkoyns—JleHna, 3akoH 3JEKTPOMAarHUTHOM HMHAYKLUWH, 3aKOH
IPSIMOJIMHENHOIO pacIpOCTPAHEHUsI CBETA, 3aKOHBl OTPa)KEHUs CBETA, 3aKOHBI IPEIOMJICHUS
cBeTa, ypaBHeHHEe OWHImTEeWHA 1 ¢GoTodddekTa, 3aKOH COXpaHEHUsS DSHEPruu, 3aKOH
COXpAaHEHUS WMITYJIbCa, 3aKOH COXpaHEHHs DSJIEKTPUYECKOro 3apsiia, 3aKOH COXpaHEHUs
MaccoBOI'0 4YHCIa, MOCTyJaThl bopa, 3aKOH pagMOaKTUBHOrO pacmajaa, MpU 3TOM pa3inyaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €ro MaTeMaTH4eCKOE BBIPAKEHUE W YCJIOBHS (TPaHULIBL,
o0jacTh) IPUMEHUMOCTH;

OTIpEe/IeIIATh HAIPaBJIICHWE BEKTOpPAa MHIYKIUU MArHUTHOTO MOJIS MPOBOJHHKA C TOKOM,
cuibl Amrnepa u cuiisl Jlopenia;

CTPOUTh U OIMCHIBATH N300pakKeHHE, CO3/1aBAEMOE TNIOCKUM 3€pKajloM, TOHKOM JIMH30M;

BBIMOJIHATh OKCIIEPUMEHTHI I10 HCCICAOBAHUIO (PU3MUECKUX SBICHUH M TPOIECCOB C
UCIIONIb30BAaHMEM TMPSAMBIX M KOCBEHHBIX HW3MEpEHHil: mpu 3ToM  (HOpMyIHpOBaTh
npobiieMy/3amadyy W TUNOTE3y Y4Y4eOHOrO OKCIEPUMEHTa, COOMpaTh YCTAaHOBKY W3
IPEIOKEHHOTO 000PYI0BaHUs, TPOBOIUTH ONBIT U (HOPMYITHUPOBATH BHIBOKI;

OCYILECTBIISITh TPSIMBIE W KOCBEHHBIE H3MEPEHHS (PHU3UYECKUX BEIWYHMH, IMPH STOM
BBIOMpaATh ONTUMANbHBI CIOCO0 W3MEPEHUS M HCIOJb30BaTh W3BECTHBIE METOIbl OIIEHKHU
MOTPENIHOCTENH U3MEPEHHUIA;

UCCIIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BEIMYHMH C MCIIOJIb30BAaHUEM IMPSIMBIX W3MEPEHUN:
IPpYA 5TOM KOHCTPYHPOBATh YCTAaHOBKY, (PUKCHPOBATH PE3yJIbTATHI IOJYYEHHOW 3aBHCHMOCTH
¢u3nyeckux BeIMYMH B BUAE TabmuI U TpaduKOB, JenaTh BBIBOJABI IO pe3yjbTaTaM
UCCIIEIOBAHMSI,

coOnrofarh mnpaBuia O€30MacCHOrO TpyJa MpU MPOBEACHHM HCCIEIOBAaHUN B paMKax
y4e0HOr0 OJKCIIEpUMEHTa, Y4EeOHO-UCCIENOBATENILCKOM M TMPOEKTHOW JESTENIbHOCTH C
UCTOJIb30BAaHUEM U3MEPHUTEIbHBIX YCTPOICTB U 1aO0OpaTOpHOro 000pYyI0BAHUS;

pewmiath pacu€THble 3aJaud C SIBHO 3aJaHHOM (U3MUECKOW MOJENbI0, HCIONb3Ys
¢u3nyeckue 3aKOHbI M MPUHIIMIIBI, HA OCHOBE aHaJlM3a YCJIOBUS 3a/la4l BHIOUPATh (PU3NUYECKYIO
MOJieb, BBIACNATh (U3NYECKUE BEIMUMHBI U (QOpPMYJIbl, HEOOXOIMMBbIE s €€ peleHus,
HPOBOJUTH PACUYEThI U OLIEHUBATh PEATbHOCTH MOJyYEHHOTO 3HaUeHHs (pU3nYecKoi BEIMUHHBI,

pelaTe KayeCTBEHHBIE 3aJaud: BBICTPAUBATh JIOTMUECKU HENPOTHBOPEYMBYIO LIEMOYKY
PacCyXJIEHUI ¢ ONOPO¥ Ha M3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKHUE SIBIICHUS,

UCIONIb30BaTh NPU  pPEIIEHUH Y4YeOHBIX 3ajad COBpPEMEHHblE HH(OPMAalMOHHbIE
TEXHOJIOTUU Ul TIOMCKA, CTPYKTYPHPOBAHHWS, MHTEPIIPETAMH U TPEICTaBICHUS y4eOHOH u
HAYYHO-TIONYJISIpHOW HMH(OpMAIUM, MOJYYEHHOM W3 PA3MUYHBIX MCTOYHHMKOB, KPUTHYECKU
aHAJIM3UPOBATh MOJIyYaeMyto HH(pOpMaIHIO;

OOBSACHATH IPUHLIUIIBI IEHCTBUS MAIIUH, TPUOOPOB U TEXHUYECKUX YCTPOMCTB, pa3inyaTh
yCIIOBHS UX 0€30MacHOT0 MCII0JIb30BAaHMS B TIOBCETHEBHOM JKU3HU;

IPUBOUTH NMPHUMEPHI BKJIaJa POCCHUICKUX U 3apyOeKHBIX YUEHBIX-(PU3MKOB B pa3BUTHE
HayKH, B 00bSICHEHHE TIPOIIECCOB OKPYXKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHI;

UCIOJIb30BAaTh TEOPETHUECKHE 3HAHMUS MO0 (U3MKE B TOBCEAHEBHOW IKU3HU IS
oOecrieyeHns 6€30MaCHOCTH MPH 0OpalleHUH ¢ TPHOOpaMH U TEXHUUYECKUMH YCTPOICTBaMU, IS
COXpaHEHHMS 3JI0POBbsI U COOJIOJICHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKpYXKAroIlel cpere;



paboTaTh B IPYIIIE C BHIIIOJHEHUEM Pa3IMYHBIX COIMANBHBIX POJIEH, TNIAaHUPOBATh PaboTy
TPYNIIbI, pAIlMOHAIBHO paclpeneNiiarTh OO0f3aHHOCTH W IUIAHUPOBATh JICATEIIBHOCTH B
HECTaHJAPTHBIX CUTYyalMsIX, aJleKBaTHO OLIEHMBATh BKJIAJ Ka)JIOI'O M3 yYaCTHUKOB TPYMIbI B
pelleHne paccMaTpUuBaeMoOi IPOOIEMBI.



4 TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (mdpoBbie)
Ne i/m Konrpouabnsie IIpakTnyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Paznen 1. DU3UKA U METO/JbI HAYUYHOI'O ITIO3HAHUS
bu6mmorexa [IOK
1.1 ) 2
W3HMKa U METO/Ibl HAYYHOTO MTO3HAHUS https://m.eds0o.ru/TFA1bF72
Htoro no pazneny 2
Pasznen 2. MEXAHUKA
bubmuorexa [JOK
21 Kuiemariica > https://m.edso0.ru/7f41bf72
bu6mmoreka [IOK
2.2 7
Aunamika https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXPAHEHHS B MEXAHUKE 6 1 1 Bubmiorexa LIOK
' P https://m.edsoo.ru/7f41bf72
Hroro mo pazneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJINHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KHHETUYECKOM 9 1 bubmuorexa [JOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
2 1 1
3 OCHOBEI TEPMOZHHAMIIKI1 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHHS BEILIECTBA. 5 bubnuorexa [IOK

®a3oBbIC nepexoabl

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



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

Hroro no pazneny

Pasnea 4. JIEKTPOJAUHAMUKA

24

bubmuorexa [JOK
1 EKTpOCTATIR 10 https://m.eds00.ru/7f41bf72
49 [TocTosHHBIHM 251eKTpUYECKUi TOK. TOKH B 12 bubnuorexa [JOK
' pasIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



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

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/ieioB U TeM (mdposbie)
Ne /i Konrpoasusie IIpakTuyeckue
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Paznen 1. JIEKTPOJANHAMUKA
11 MaruauTtHoe nojie. DJeKTpOMarHuTHas 11 1 3 bubnnorexa [HOK
' WHYKIHS https://m.edsoo.ru/7f41c97c
Htoro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHBI
51 MexaHn4yecKHe U 3J1€KTPOMArHUTHBIE 9 1 bubnnorexa [HOK
' KOJICOaHUsI https://m.edsoo.ru/7f41c97c
59 MexaHn4YecKHe U 3JIEKTPOMArHUTHBIE 5 1 bubnnorexka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
2.3 10 3
Onriica https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Paszea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCUTEJIBHOCTH

31 OCHOBBI CIENUATTBHON TEOPUH 4 1 bubnuotexa [JOK
' OTHOCUTEIIBHOCTH https://m.edso0.ru/7f41c97c
Hroro mo pazneny 4
Pasznen 4. KBAHTOBASA ®U3UKA
4.1 JIEMEHTHI KBAHTOBOU OIITHUKU 6 bubmorexa [IOK
' https://m.edsoo.ru/7f41c97c
4.2 Crtpoenue aToma 4 bubnuorexa [JOK



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

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

4.3 ATOMHOE SApO

Hroro no pazneny

15

Pa3peua 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97¢c

5.1 DJeMEeHTHl aCTPOHOMUU M aCTPOPHU3IUKU 7 Bu6mmorexa LIOK
https://m.edsoo.ru/7f41c97c

Htoro no pazneny 7
Paznen 6 OBOBHIAIOIIEE ITIOBTOPEHUE

61 Ocobmamemee nostopertnc ‘ s im edso0 TS
Hroro no pazneny 4
PezepBHOE Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68



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




5.IIOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
N KounyecTBO 4acoB Jlara JIeKTPOHHBbIE U(PPOBHIE
Tema YpoOKa KOHTpOJILHLIe HpaKTI/I‘lCCKI/Ie 06pa3OBaTeJII>HbIe
n/n Bceero U3YYEeHUS
padoTbI padoThbI pecypcbl
®u3nka — HayKa 0 IpUpo/Ie.
1 Hayunbie MeT(}),I[I)I HO?I,)HaI.)HIfﬂ 1 bubmorexa [JOK
https://m.edsoo.ru/ff0c32e2
OKPY’KaOIIETr0 MUpPa
Ponb u Mecto pusuku B
($hOopMHPOBaHUK COBPEMEHHOMN bubnnoreka [JOK

2 . 1
HAay4HOU KapTHHBI MHpa, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeATEIHLHOCTH JII0IeH
MexaHuueckoe TBUKEHHE.

3 OTHOCHUTENBHOCTh MEXaHUYECKOTO 1 bubmuorexa [JOK
newkenus. [lepemernienue, https://m.edsoo.ru/ff0c3508
CKOpOCTb, YCKOpPEHUE

4 PaBHOMEpHOE ITPAMOIIMHENHOE 1 bubnuoreka [IOK
JIBIDKCHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE MPSAMOIUHENHOE 1 bubnnoreka [JOK
JIBHKECHHE https://m.edsoo.ru/ff0c372e

6 CBoOoHOe majieHne. Y CKopeHue 1 bubnmnoreka [JOK
CBOOOHOTO MaICHUS https://m.edsoo.ru/ff0c39cc
KpuBonuneiinoe qBUXKEHUE.

7 I[I;I/I)KCHI/IC MaTepHHaHLHOﬁ TOYKH I10 1 bubmorexa IOK

https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTHU

8 [TpyHIMIT OTHOCUTENBHOCTH 1 bubnnorexa [JOK

[anunes. MHepiraabHbIe CHCTEMBI https://m.edsoo.ru/ff0c3be8



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

orcyeta. IlepBblii 3akoH HeroTOoHA

Macca tena. Cuna. [Ipunmun

9 cynepno3uiuu cui. Bropoii 3akon BuGmnorexa LIOK
. https://m.edsoo.ru/ff0c3be8
Hprorona asis MarepuanbHOM TOUKU

10 Tpetuii 3akon HeroToHa niis bu6mmoreka [IOK
MaTepHaIbHBIX TOYCK https://m.edsoo.ru/ffOc3be8
3aKoH BceMUpHOTO Tsrorenus. Cuia

11 TSDKECTH. HegBaﬂ KOCMHYECKast bubmmoreia LIOK

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

12 Cuia ynpyroctu. 3akoH ['yka. Bec bubnuorexa [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koadpdunuent

13 TpeHus. Cuiia COnpoTUBIIEHUS ITPU bubnnoreka [JOK
JIBH)KCHUU TEJa B )KUIKOCTH HITH https://m.edsoo.ru/ff0c3f76
rase
[ToctynaTtensHOe U BpamareabHOe

14 JBUKEHHE a0COTIOTHO TBEPIOTO bu6mmoreka [JOK
Tesa. MoMeHT cuiibl. [1nedo cuibl. https://m.edsoo.ru/ff0c41a6
VYcnoBust paBHOBeCHs TBEPOTO TeIa
HMitynsc MaTepUalbHON TOYKH,

15 CUCTEMbI MaTepUATbHBIX TOUEK. bubnunorexa [JOK
Nmnynbe cuibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
UMIyJbca. PeakTHBHOE MBUKECHHE
PaGoTta 1 MOIITHOCTD CHITBI.

16 Kunernueckas sHeprus bubnuorexa [IOK
MatepHuaabHON ToukH. Teopema 06 https://m.edsoo.ru/ff0c4502
W3MEHEHUU KHHETUYECKOW YHEPTUN

17 [ToreHuunanbpHast SHEPrUs. bubnnorexa [JOK



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

[ToTenuuanpHas sHEpPrUs yrpyro
nehOpMUPOBAHHON MPY>KUHBI.
[ToTeHumanpHas sHEPrUs Tena
BOJIM3U MMOBEPXHOCTH 3eMIIU

https://m.edsoo.ru/ff0c461a

18

19

20

ITorennmanpHbIC 1
HEIOTEHIHAJIbHBIE CHIIBI. CBSA3b
paboOThl HEMOTECHIIMAIBHBIX CHII C
M3MEHEHUEM MEXaHUYECKOU SHEPTUU
CHUCTEMBI TeJl. 3aKOH COXPaHECHUS
MEXaHUYECKON SHEPruu

JlaGopaTtopHnast pabota
«HccnenoBanue cBsi3u pabOThI CHITBI
C U3MCHEHUEM MEXaHUYECKOMN
SHEPIHHU Tella Ha IpUMepe
PaCTSDKEHUS PE3UHOBOTO KIyTay

KonTponbHas padbora no teme

«Kunemaruka. /[unamuka. 3akoHbI
COXpaHEHHUs B MEXAHUKE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c478c

bu6nmoreka [JOK
https://m.edsoo.ru/ffO0c4b74

21

OCHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KMHETUYECKOMN
Teopun. BpoyHOBCKOE JBHKEHUE.

Huddysus

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4dc?

22

XapaxkTtep IBHKEHUS U
B3aMMOJICHCTBHS YaCTHUI] BEIIECTBA.
Mopenu cTpoeHus ra3os,
KUJKOCTEH U TBEPABIX TEI

23

24

Macca monekyn. KonuuectBo
BemlecTBa. [locrossuHas ABoraapo

Tennosoe paBHOBECHE.



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

Temneparypa u €€ u3MepeHue.
[IIxana remnepatyp Llenbcus

Wneansueiii raz 8 MKT. OcHoBHOE

bubmuoreka [JOK

25 ypaBaenue MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TemrepaTypa Kak Mepa

26 CpeHEel KHHETHYECKOM SHEPrUuun bubmuorexa [JOK
JBHKEHUS MOJIEKYJI. YpaBHCHHE https://m.edsoo.ru/ff0c511e
MenaeneeBa-Knanelipona

27 3akoH /lanbToHa. ["a30BbI€ 3aKOHBI
JlaGopaTtopHnast pabora

28 «HccnenoBanue 3aBUCUMOCTH
MEX]Ty TTapaMeTpaMu COCTOSTHUS
pa3peKeHHOTro raza»

29 H3onponecchl B uACAIBHOM rase u bubnnorexa [HJOK
uX rpaduvecKoe mpeCcTaBICHNIE https://m.edsoo.ru/ff0c570e
BuyTpennsist sHeprus
TEPMOJMHAMHYECKON CUCTEMBI U

30 crocoObI e€ m3MeHeHus. KonmnuecTBo bubmuorexa [JOK
TEIJIOTHI ¥ paboTa. BHyTpeHHss https://m.edso0.ru/ff0c5952
SHEPTHs OJJHOATOMHOTO UICATLHOTO
rasa

31 Buas! Tennonepenaun bubmorexa HOK

https://m.edsoo.ru/ff0c5c36
VY aenbHas TEIIOEMKOCTH BEIIECTBA.

39 KonunuecTBo Tennotel npu bubnuorexa [IOK
Terutonepenave. AanadaTHBIH https://m.edsoo.ru/ff0c5¢c36
nporuecc

33 [TepBbIil 3aKOH TEPMOTMHAMUKHU U bubnmuotexa [JOK



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

€T0 MPUMCHCHHUC K U30IIponecccamMm

https://m.edsoo.ru/ffOc5efc

HeoOpatumocTs npoiieccoB B

34 npupoje. Bropoii 3akoH BuGmnorexa LIOK
https://m.edsoo.ru/ff0c6230
TEPMOUHAMUKHU
35 [Tpuniun nevicteus u KI1/ bu6mmoreka [IOK
TEIIOBOM MAIIUHBI https://m.edsoo.ru/ff0c600a
36 Hukn Kapuo u ero KI1/]
37 DKOJIOTHYECKHUE TTPOOIEMBI
TEIUIOHEPTETHKU
OO6o0maromuit ypok
38 «MOJ‘II:KyJ'II;pHa}}I]I()bI/ISI/IKa. OcHOBBI Bubmiorexa LIOK
https://m.edsoo.ru/ff0c6938
TEPMOJTMHAMHUKI
KontponbHas paboTa 1o Teme
39 <<MOJ'E3KyJ‘IprH§FI ¢usuka. OCHOBBI bubmmoreia LIOK
https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMUKIY
40 [TapooOpa3zoBaHue 1 KOHIEHCAIHSI. bubnnoreka [JOK
Wcnapenue u KuneHune https://m.edso0.ru/ff0c63b6
AOcoNroTHAs 1 OTHOCHTEIbHAS
41 BJIQXKHOCTH BO3AyXxa. HaceleHHbIH bubmorexa LIOK
https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucramimueckue n
aMmopdHbIe Teaa. AHU30TPOITHS
42 CBofIID((:l’)rB KpUCTAJLJIOB. }KTIfL[KHe bubmorexa HOK
https://m.edsoo.ru/ffOc65f0
KpucTtayisl. COBpeMEHHBIE
MaTepUaTbl
[MnaBneHue U KpUCTATUTH3AIIHSL. BuGmorexa LOK
43 VaenpHas TemnoTa IjaBICHUS.

Cyb6numarus

https://m.edsoo.ru/ff0c6708



https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708

bubmuorexa [JOK

44 Yy 0
PaBHEHHE TEIIIOBOTO baarca https://m.edsoo.ru/ff0c6820
9 G I
g | o S
PAL. A p https://m.edsoo.ru/ffOc6bcc
3apsi0B
IT
o | i, pesep
YHPOBOA ’ https://m.edsoo.ru/ffOc6bcc
COXpaHEHUS AJIEKTPUUIECKOTO 3apsia
B 5 .3
47 Kynoma, Tosemmi snexrprracori buGinotexa LIOK
Y ’ p https://m.edsoo.ru/ffOc6ce4
3apsia
Hanpssk€HHOCTB 2IEKTPUYECKOTO
48 nons. [puHumn cynepnosuuuu bu6mmoreka [IOK
9JIEKTPUYUECKUX ToJIeH. JInHuu https://m.edsoo.ru/ff0c6df2
HaIpPsHKEHHOCTH
" P260T211_[ c(:)m; 3ne:;p;c;azlzqecxoro Butmorexa LOK
I10JI4. TCHIIMAJI. HOCTb
H https://m.edso0.ru/ff0c6f00
MMOTEHIINAIOB
PO i BuGnorexa LIOK
P ’ https://m.edsoo.ru/ff0c7018
I[I/ISJIGKTPI/ILIGCKaX HpOHI/IHaeMOCTB
bubmuorexa [JOK
51 ) é .K
JICKTPOCMKOCTD. RORACHCATOD https://m.edsoo.ru/ff0c7126
- SJICKTpOéMKOCT:I; IIJIOCKOTO Butmorexa LIOK
KOHJeHcaTopa. DHEPIU
g p p https://m.edsoo.ru/ff0c72c0
3apsKEHHOT0 KOHJIEHCATopa
53 JlaGopaTtopHast pabota "M3mepenne

AJIEKTPOEMKOCTH KOHeHcaTopa"



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
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54

55

56

57

[IpuHUMI NEWCTBUSA U IPUMEHEHUE
KOHJICHCATOPOB, KOMUPOBAJIBLHOTO
armnapara, CTpyHWHOro IpuHTepa.
DJIEKTpOCTAaTUUYECKas 3alUTa.
3a3eMiieHHe IEKTPOIPUOOPOB

DNEKTPUYECKUN TOK, YCIOBUS €TI0
cyniectBoBaHus. [I0CTOSHHBIN TOK.
Cuna Toka. Hanpspkenue.
Conportusnenue. 3akoH Oma it
y4acTKa [enu

[locnenoBarenbHOE, NapauIeabHOE,
CMEIIaHHOE COSANHECHHE
npoBoaHHKOB. JlabopaTopHas
pabota «/3yueHne cMEIIaHHOTO
COETMHEHUS PE3UCTOPOBY»

Pabora 1 MomtHOCTH

3JIEKTPUYECKOTO TOKA. 3aKOH
[xoyns-Jlenna

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

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c7838

58

3axon OMa 71 OJIHOM (3aMKHYTOI)
anexktpuueckon uenu. Koporkoe
3ambikanue. JlaboparopHas pabora
«3mepenune DJ1C ucTouHMKa TOKA U
€ro BHYTPEHHETr0 CONPOTUBIICHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc7ae0

59

DIIeKTpOHHAas MPOBOUMOCTh
TBEPABIX METAIIOB. 3aBUCUMOCTh
COIPOTUBIICHUS METAIIJIOB OT
Temneparypbl. CBEpXIIPOBOAMMOCTh

60

DNEKTPUUECKUN TOK B BaKyyMe.
CBolicTBa 2JIEKTPOHHBIX ITyYKOB



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

[ToynpoBOAHUKH, UX COOCTBEHHAS

61 Y MIPUMECHas MPOBOJIUMOCTb. 1 bubmuorexa [JOK
CBoiicTBa p—N-mepexoa. https://m.edsoo.ru/ff0c84ae
[TorynpoBOIHUKOBBIE TPUOOPHI
DJEeKTpUUECKU TOK B paCTBOpAx M

62 paciuiaBax 3JIEKTPOJIMUTOB. 1 bubnmoreka [JOK
DJIEKTPOIUTHYCCKAS TUCCOIHALINS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOIU3
DIIEKTPUYECKHI TOK B Ta3ax.

CamocTosiTenbHbIN 1 bubnuorexa [JOK

63 . 1
HECaMOCTOSTEIbHBIN pa3psil. https://m.edsoo.ru/ff0c84ae
Monnus. [Inazma
DneKkTpuuecKue Mpudopsl U

64 YCTPOMCTBA U UX MPAKTUYECKOE 1 bubnnorexa [HOK
npumeneHue. [IpaBuia TeXHUKH https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH

65 O06o06marmui ypok 1 bubnnorexa [JOK
«DNEKTPOAMHAMHUKAY https://m.edsoo.ru/ff0c88be
KonTponbHas pabota mo Teme

66 «Qnekrpocrartuka. [locTosHHBII 1 bubnuoreka [IOK
JNIeKTpU4ecKuit TOK. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpelax»

PesepBublil ypok. KonTponabHas
67 pa6oI;a o TZII\)/IC ’ 1 Bu6miorexa LIOK
https://m.edsoo.ru/ff0c8c56
"OnexkTpoauHaMuka"

68 PesepBublit ypok. O0oOmarommii 1 bubnnorexka [JOK

ypok 1o Temam 10 kimacca https://m.edsoo.ru/ff0c8f6c
OBIIEE KOJIMYECTBO YACOB I10 68



https://m.edsoo.ru/ff0c84ae
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
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11 KJIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne JlaTa
wn Tema ypoka Beero KonrTpoabnbsie IIpakTHueckue S — o0pa3oBaTe/bHbIE
padoThI padoThI pecypchl
ITocTossHHBIC MATHUTHI U UX
B3auMOJIelcTBHE. MarHUTHOE IIOJIE. bu6mmoreka [IOK

1 . 1
BekTop MarHuTHOM MHTYKIIUH. https://m.edso0.ru/ff0c9778
JIvHMM MarHUTHOW MHAYKUWH
MarsuTHoO€e 1oJie TPOBOTHUKA C

5 TokoM. OnbIT Dpcrena. 1 bu6mmoreka [IOK
BsanmopelicTBHE TPOBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaGoparopHnas padora «M3yueHue

3 MaFHII/:THOf")O noiﬂ KaTy'IHKI/IyC 1 1 bubmorexa LIOK

https://m.edsoo.ru/ff0c98fe
TOKOM)
JlelicTBME€ MArHUTHOTO TIOJIS HA
MPOBOJIHUK C TOKOM. Cuita Amriiepa.

4 JlaGoparopHas paboTa 1 1 bubnuoreka [IOK
«HcecneqoBanue neicTeus https://m.edsoo.ru/ff0c9ac0
MOCTOSTHHOTO MarHUTa Ha PaMKy C
TOKOM)

JleficTBHEe MarHUTHOTO II0JIS Ha

5 JBUXKYIIYIOCS 3apsKEHHYTO 1 bubmuoreka [JOK
yactuiy. Cuna Jlopenma. Pabora https://m.edsoo.ru/ff0c9df4
cuiibl JIopeHna
DNeKTpOMAarHUTHAS] WHTYKITHSI.

6 [ToTOK BEekTOpa MarHUTHOM 1

unaykuud. DJ1C uaaykiuu. 3akoH



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

AJIIEKTPOMATHUTHON UHAYKIIUU
®dapajes

JlaboparopHas paboTa
«HccnenoBaHue sIBICHUS
3HeKTpOMaFHHTHOﬁ UHAYKIUH

NHnyKTUBHOCTD. SIBIICHUE
camounaykuuu. IJC
CaMOUHYKIUHU. DHEPrusi
MarHUTHOTO TOJISL KATYIIKH C TOKOM.
DIIeKTPOMarHuTHOE I0JIe

TexHuueckue ycTpoicTBa 1 X
IpUMEHEHHE: TIOCTOSSHHbIE MATrHUTHI,
AJIEKTPOMArHUThI,
AIIEKTPO/IBUraTENb, YCKOPUTEIIN
AJIEMEHTApHBIX YaCTHII,
WHIYKIIUOHHAS T1eYb

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

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

10

11

12

13

Ob6o06maromuit ypok «MarautHoe
noJie. DJIEeKTpOMarHuTHast
WHTYKITUS

KonrponbHas pabora no reme
«MarnaurtHoe 1oie.
DJIeKTPOMAarHUTHAS HHYKIIHSD

CB006oIHbIE MEXaHUYECKHE
Kosiebanus. ['apMoHnueckue
KoyiebaHus. YpaBHEHUE
rapMOHUYECKUX KOJIeOaHU.
[IpeBpamenue 3aepruu

JlaGoparopHas paboTa
«HccnenoBanue 3aBUCUMOCTH

bu6mmoreka [IOK
https://m.edsoo.ru/ffO0cab82

bu6nmoreka [JOK
https://m.edsoo.ru/ff0cad58

bubmuoreka [JOK
https://m.edsoo.ru/ffOcaf06



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

neproja MajblX KoJIeOaHuii rpy3a
Ha HUTHU OT JUTMHBI HUTH U MACChI
rpy3a»

14

KonebarenpHbIi KOHTYD.
CBOOOIHBIE IEKTPOMArHUTHBIE
KOJICOAHHUS B MJI€ATEHOM
K0JIeOATETbHOM KOHTYpE. AHAJIOTHS
MEXy MEXaHHUECKUMH U
AJIEKTPOMArHUTHBIMH KOJICOAHHSIMU

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

15

®opmyna Tomcona. 3akoH
COXpPAaHCHUS SHCPIrur B UACAJIbHOM
K0JIeOaTEIbHOM KOHTYPE

bu6mmoreka [IOK
https://m.edsoo.ru/ffOch9c4

16

[Ipencrasienue o 3aTyxarmux
KosieOaHusx. By 1eHHbIE
MEXaHUYECKUe KOJIeOaHusl.
Pe3onanc. Beinyx/1eHHbBIE
3JIEKTPOMArHUTHBIE KOJIeOaHMs

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbhb86

17

[IepeMeHHBIH TOK.

CuHycou1anbHbIN epeMEHHBIN TOK.

MoniHOCTh IEPEMEHHOT0 TOKA.
AMIUTUTYTHOE U JIEHCTBYIOIIEE
3HAUEHUE CUJIbI TOKA U HATIPSKEHUS

bu6mmorexa [IOK
https://m.edsoo.ru/ffOchd34

18

19

Tpanrcdopmarop. [IpoussoscTso,
nepegava u norpedieHue
3JIEKTPUYECKON SHEPTUU

YCTpOUCTBO U IPAKTUYECKOE
IIPUMEHEHNE IEKTPUIECKOTO
3BOHKA, T€HEPATOPA IEPEMEHHOTO
TOKa, JINHUH 3JIEKTporepeaay

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cc324



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

OKOJIOTUYECKUE PUCKU IIPU
IPOU3BOICTBE AIEKTPOIHEPTUH.

20 KynpTypa ncnonp3oBanus
AJIEKTPOIHEPTHU B TIOBCETHEBHOM
KU3HU
MexaHn4ecKue BOJTHBI, YCIOBHS
acripoctpanenus. [lepuon.
21 gKOpPOCTBppaCHpOCTpa];){erIH u bubmorexa LIOK
https://m.edsoo.ru/ff0cca54
JuinHa BOJTHEL. [Torepeunslie u
TIPOJIOJIBHBIC BOJIHBI
99 3ByK. CKOpOCTH 3BYyKa. | pOMKOCTH bubnuorexa [JOK
3ByKa. Beicota ToHa. TemOp 3ByKka https://m.edsoo.ru/ff0cccOc
DJEeKTPOMarHUTHBIEC BOJHBI, KX
23 CBoﬁcha u ckopoctb. lllkana bubmmoreia LIOK
https://m.edsoo.ru/ff0ccfe0
AIIEKTPOMArHUTHBIX BOJTH
[TpuHIMIIBI paTHOCBSI3U U
24 TeneBuaeHus. Pazsurue cpencts
cBs3u. Pagnonokamus
o5 Konrponsnas padora «Konebanus u bubnuoreka [IOK
BOJTHBI» https://m.edsoo.ru/ff0cc6f8
[IpsimonrHENHOE pacpOCTpaHEHHE
26 CBETa B OJIHOPOJHOM Cpejie. bubmuorexa [JOK
ToveuHslit ©ICTOYHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
CBeTa
OtpaxkeHue cBeta. 3aKOHbI
27 oré)ameHHz cera. [loctpoenue bubmmorexa LIOK
_ https://m.edsoo.ru/ff0cd4e0
M300paKeHH B IMJIOCKOM 3epKajie
28 [Ipenomnenue ceera. [lonHoe bubnuorexa [IOK



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

BHYTpPEHHEE OTpPAXKEHUE.
[IpenenbHbIN yroJ MOJHOTO
BHYTPEHHET0 OTPAKEHUS

https://m.edsoo.ru/ff0cd7f6

29

30

31

JlaboparopHas pabota «3mepenue
TIOKa3aTes MPEJIOMIICHHS CTEKIIa»

JIunzel. [TocTpoenune n3o0pakeHuit
B JIuH3e. DOpMysia TOHKOH JIMH3BI.
YBenuyeHue JuH3bI

JlaGopaTtopHnas pabota

«MccnenoBanue CBOMCTB
U300paXKeHHUI B TUH3AX)

bubmuoreka [JOK
https://m.edsoo.ru/ffO0cd67a

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

32

Hucnepcus ceeta. CII0OXKHBIN COCTaB
Oenoro cBera. Llet. JJaboparopHas
pabora «Habmonenue nucrepcuu
CBETa»

33

WNurepdepenuus ceeta. Judpaxmus
cBeta. [ludpaxnuonHas pemeéTka

bu6mmoreka [IOK
https://m.edsoo.ru/ffO0ced22

34

35

ITonnepe4HOCTh CBETOBBIX BOJIH.
[Tonspuzanus ceera

OnTuueckue mpuOOPsI U yCTPONUCTBA
U YCJIOBUS UX 0€3011acHOro
IPUMEHEHUS

bu6nmoreka [JOK
https://m.edsoo.ru/ffOcf02e

36

['panunbl TpUMEHUMOCTH
KJIACCUYECKOM MEXaHUKH.
IToctynatel cennaibHON TEOPUHU
OTHOCHUTEIILHOCTH

bubmuoreka [JOK
https://m.edsoo.ru/ff0cf862

37

OTHOCHUTEITBHOCTD
OJIHOBPEMEHHOCTH. 3aMe IJICHHE

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcfa4?2



https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42

BPEMCHH U COKpAIICHUC NJIMHBI

OHeprusi U UMITyJIbC
pensTUBUCTCKOM yacTuibl. CBsI3b

bubmuorexa [JOK

38
MaccChl C SHEPTUCH U UMITYJIbCOM. https://m.edsoo.ru/ffOcfc68
DHeprust NOKos
K o 0] .
39 Ocronst cncnnanerofi reopunt Bubnorexa LIOK
H p https://m.edsoo.ru/ff0cf6f0
OTHOCHUTEJILHOCTH
40 ®otonbl. Dopmyina [1nanka. bubnuoreka [IOK
DHeprus U uMITyJbe GOTOHA https://m.edsoo.ru/ffOcfel6
O
q | e,
' o https://m.edsoo.ru/ffOcffc4
CroneroBa
3 Y%
o | meoptam Sy
a ’ https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» poroapdexra
18 | Toberens, Rercuos efemac Bubmrorexa LIOK
sleBa. 8 https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoucrTsa u
MPaKTUYECKOE TPUMEHEHHUE:
44
dboToreMeHT, POTONaTUHK,
CoJTHEYHas OaTapesi, CBETOUO/T
45 Pemenue 3amau no reMe « JIEMEHTEI bubmuoreka [JOK
KBAaHTOBOU OITUKU» https://m.edsoo.ru/ff0d0302
Mogens atoma TomcoHa. OIBITEI BuGmorexa LIOK
46 Pezepdopna o paccesauro o-

HaCTHII. HnaHeTapHaﬂ MOJCJIb aTOMa

https://m.edsoo.ru/ff0d091a



https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a

47

[Tocrynartsr bopa

bubmuoreka [JOK
https://m.edsoo.ru/ff0d0afa

48

Wznyyenue u norsomnieHne GOTOHOB
IIPU [IEPEXO/IE ATOMA C OJTHOTO
YPOBHS 3HEPTUH Ha APyroi. Bubl
CIIEKTPOB

bubmuoreka [JOK
https://m.edsoo.ru/ff0d0afa

49

50

51

52

53

54

BonHoBEIe cBoOiicTBa yacTull. BOJIHEI
ne bpoia. KopnyckynsipHo-
BOJIHOBOM Jyanu3M. CIIOHTaHHOE U
BBIHY’KJICHHOE U3JTy4YCHHE

OTKpBITHE PATUOAKTUBHOCTH.
Omnsitel Pezepdopaa no
OIPEIENICHUIO COCTaBa
PaauoOaKTUBHOTO U3TYyUYEHUS

CsoticTBa anbda-, 6era-, ramma-
u3nyueHus. Bnusaue
pPaZOaKTUBHOCTH Ha KHUBBIC
OpTaHU3MBI

OTkpeITHE IPOTOHA U HEMUTPOHA.
N3otonsl. Anbda-pacna.
ONEKTPOHHBIN U NO3UTPOHHBIN
Oeta-pacmnan. ['aMmma-u3nyueHue

DHeprusi CBsI3U HYKJIOHOB B si/Ipe.

S nepHble peakuuu. A nepHbii
peakTop. [Ipobnembl, TepCeKTUBHI,
DKOJIOTUYECKHUE aCIIEKTHI SIAEPHOMU
SHEPreTUKHU

DneMeHTapHble YacTullbl. OTKpBITHE
NMo3uTpoHa. MeTo bl HAOMIOICHUS U

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d0ca8

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

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d1162

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

bubmuorexa [JOK
https://m.edsoo.ru/ff0d0e38



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

55

PErUCTpALIH 3JIEMEHTAPHBIX
yactull. Kpyribliii cron
«DyHIaMEeHTAIIbHBIE
B3auMoercTBUA. ENUHCTBO
(U3UYECKON KapTHHBI MUPAY

Bun 3Bé3mgnoro He6a. Co3sesaus,
SIPKHUE 3BE3IbI, IJIAHETHI, KX
BuauMoe aBrkenne. ConHeyHas
cucreMa

56

Connne. CoaHeuHass aKTUBHOCTb.
Wcrounuk snepruu ConHua u 3BE311

57

3BE3/bI, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3IbI TTIABHOM
MOCJIeIOBATENBHOCTU. BHyTpeHHee
ctpoenue 38&3/1. COBpeMEHHbIE
MIPEJICTABJICHHSI O TIPOUCXOXKICHUU H
sBomonru CoJHIIa U 3BE3]

58

Muneunsiii [IyTe — Hama
lNanmakTtuka. [Tonoxenue n
nxenne CoiHia B [NamakTuke.
lNanmakTuku. YEpHBIE ABIPHI B s11pax
raJIakKTHK

59

Bcenennas. Paz0eranue rajakTuk.
Teopus bonpmoro B3peIBa.
PenukroBoe uznydeHue.
MeraranakTuka

60

61

Hepemennsie mpoGiembl
aCTPOHOMMH

KonTponpHas padora «D1eMeHThI




ACTPOHOMHMH U acTPOPUIUKI

62

O6o6matromuii ypok. Pons dhuzukn
¥ aCTPOHOMHUU B IKOHOMUYECKOU,
TEXHOJIOTUYSCKOM, COLIMAIbHOM B
ITHYECKOH cepax NesTeTbHOCTH
YeloBeKa

63

64

65

66

67

O6o06matromuii ypok. Pons u mecto
(U3HUKHN 1 aCTPOHOMHFH B
COBPEMEHHOM Hay4YHON KapTUHE
MUpa

Ob6o6maromuit ypok. Posb
(bu3HYECKOM TeopuHr B
(hOopMUPOBAHHUH TIPEIICTABICHHIA O
¢u3nveckoil KapTHHE MUpa

Ob6o6maromuit ypok. Mecto
(bu3nUecKoil KapTHHBI MUpPa B
o011eM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAYUHBIX
IIPEACTABICHUI O IPUPOLE
PesepBHbIil ypok. MarautHoe mosie.
ONEKTPOMarHuTHAsE UHIYKIUS

Peseprubrit ypok. Ontuka. OCHOBBI
CIIELIMATIbHON TEOPUH
OTHOCUTEIILHOCTH

68

Pesepnbiit ypok. KBantoBas ¢puzuka.
DJIEMEHTHI aCTPOHOMUU U
acTpopU3UKHI

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10

68



https://m.edsoo.ru/ff0d1784
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6.YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJBHOI'O
MPOLIECCA

OBS3ATEJBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYEHUKA

6.1. YueOHuk

1) Msikumes I'.4.

dusnka 10 KJ1acc:y4e0. 1st 0011e00pa3oBaT. yupesk1eHni: 0a30BbIi u
npomn.ypoBau/I". 1. Mskumes,b.b.byxosues, H.H Cotckmii; mnon pexa.B.M.Huxonaesa,
H.A.ITapdentbuBoii.-19 u3a.-M.:IIpocsemnienne,2010.

2) Msikumes I'.41.

dusnka 11 KJ1acc:y4e0. 1st 0011e00pa3oBaT. yupesk1eHni: 0a30BbIi u
npomn.ypoBau/I".SI. Mskumes,b.b.byxosues, H.H Cotckmii; mnon pexn.B.M.Huxonaesa,
H.A.ITapdentbuBoii.-19 u3a.-M.:IIpocsemnienne,2010.

METOANYECKHUE MATEPHUAJIBI J1JIS1 YUUTEJIA

1) Kontponbao-uzmepurensusie Matepuansl.®uszuka:10 kmace/Coct.H.U. 3opum.-
M.: BAKO,2012

2) KonrponsHo-u3meputensasie Matepuanbl.dusuka: 11 kimace/Coct.H.U. 3opuH.-
M.: BAKO,2011

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbl U PECYPCbl CETH
HMHTEPHET



Hayuio-  Thitp// MepBbilt B MUAPE HayYHbIN XypHan A

nonynapHbId | kvant.meeme.ru/ LIKONBHUKOB, PaCCUNTaHHbI Ha MacCOBOro

$usmko- yutaTens.

MaTeMaTuyeck

UI XXypHan

"KBaHT" (Apxu

B HOMEpOB)

Mopran http:/www.e- InaBHas 3agava pasgena GU3MKA - o6beanHUTbL

ecTecTBeHHbIx | science.ru/physics | pioneit uHTepecytoLMXCH BU3NKOIA 1

Hayk: dusuka npefoCTaBUTb YUTaTENAM MaTepuanbl no
TeopeTnyeckon dusuke.

BeepeHue B http://nano- Cdepa HaHOTEXHOOr Uil CUMTAETCA BO BCEM MUpe

:3H°TeXH°“°r edu.ulsu.ru K/IHO4YEBOI TEMOW ANst TexHonorui XX| Beka.

W3patensctso | hitp://. CailT MeToaMYecKoit CyX6bl U3[aTenbCTBa

BNHOM. metodist. Ibz.ru/ OCyLLECTBASET 06paTHYIO CBA3L C yUUTENsMY,

Na6opatopus CETeBYH KOHCY/bTALMOHHYIO MOAEPKKY

3HaHWW. neparoroB Kak cunamu aBtopoB Bcex YMK, Tak
1 MeToaMCTaMn n3aaTenbcTea. Ha caiite
(YHKLMOHMPYIOT aBTOPCKME MacTepckme
paspaboTunkoB YMK, B paMKax KOTOpPbIX
npeanararoTcs MeToANYeCKMe MaTepuarsi
aBTOpOB, HOPYMbI C yUUTENAMMY,
AOMOSHUTENbHbIE 3N1EKTPOHHbBIE NPUOXKEHUS B
CBOGOAHOM AOCTYNe ANSA BCEX yunUTeneil, a Takxke
NIEKTOPUN MO Pa3INYHbIM HanpaBaeHNAM
nHdopMaTM3aumMm o6pa3oBaHNs 1 opraHu3aumm
06y4eHus B OKPbITON MHPOPMALIMOHHOI cpefie.

SAHVIMATEJIb | http:// CTpaHuLbl CaiiTa yuuTena-MeToAuCTa,

HAA OUSVIKA | elkinS2.narod.ru/ 3acnyxeHHoro yuntens PO Bukropa MisaHosnya

B BOTPOCAX EnbKnHa 6YKBasibHO NPOHU3aHbI 3KCMePUMEHTOM

W OTBETAX — 1eMOHCTPALMOHHbLIM 1 GPPOHTANbHBIM, ANA
No603HaTeNbHbIX, — ONbITaMU-QOKyCaMU.
O6cyxaarTcs NPo6IEMbI IKCMEPUMEHTA U
Teopuun. O4eHb MHOrO MaTepuana K ypokam B
BUAE MONE3HbIX HaBIOAEHMIA N PacCyXAEHNA.

KJTACCHAA http://class- CailT EneHbl AnekcaHapoBHbI bananHow,

GUINKA fizika.narod.ru/ MHTEPECHDIN W AN1S yYnTenen, U ANs yUeHUKOB

index.htm (4TO MOCMOTPETb, YeM yBNeYLCA, YTO MOYNTATD).

Heo6bluHble MaTepnanbl K ypokam, B OCHOBHOM
ans 7-ro v 9-ro knaccos (Hanpumep, onTuyeckue
WANO3WIN), MHOTO I0MALLHUX
3KCNEPUMEHTANbHbIX 3af,aHMiA.

GU3NKA B http:// [lecaTb oueHb KpacuBbIX aHUMAaLIMii Mo

AHUMALINAX | physics.nad.ru/ OCHOBHbIM pasaenam GUsnK1 — MexaHuKe,

physics.htm. TepMofMHaMMKe, OMNTUKE, 3NIEeKTPOMarHeTU3My.
Yue6Ho- http://nau-ra.ru/ Linbposas nabopatopus no Gpuamnke.




9neKTpOHHble 06pasoBaTesibHble pecypchbl Mo husuke

HbIX pecypcoB

HasBaHue Appec canTa AHHOTaUMA

canTa

Poccuiickuii http:// MHpopmaLmsa 060 Bcex BUgax obpasoBaTeibHOMN
o6uieo6pasos | experiment.edu.ru NPOAYKLWN 1 YCNYT, HOPMaTUBHbIX JOKYMeHTax
aleJIsHEIH (BkntoYasn oduLmanbHble TeKCTbI), COBbITUAX
nopta 06pa3oBaTeNIbHOMN XUSHMU.

Eannan http://school- B Konnekuuu npeacTasneHbl Habopbl LNGPOBbIX
Konnekuus collection.edu.ru PECYPCOB K 60/bLIOMY KOMIMYECTBY YUEB6HUKOB,
uMdpoBbIX peKoMeH0BaHHbIX MuHo6pHaykn PO k
o6pasoBaTtesnb

MCMoJIb30BaHUIO B WWKonax Poccum,
WHHOBAUMOHHbIE yqeéHoMeTo,qwquKme
pa3pa60TKM, paaHoo6pa3Hb|e TemMmarnyeckue n
npegmMeTHble KOJeKUMun, a Takxxe gpyrme
y‘-leéHble, KYJIbTYPHO-NPOCBETUTENIbCKNE U
no3HaBaTesibHble MaTepuanbl.

depepanbHbiv
LeHTp

http://fcior.edu.ru

Cant ®LMOP obecneumBaeT KaTanornsaumno
3/1EKTPOHHbBIX 06pasoBaTesibHbIX PECYPCOB

nHGopMauyoH Pa3fMYHOrO TUMa 3a CYET UCTIONb30BaHMUA

HO~ eANHOM NHPOPMALIMOHHON MOAENN METaflaHHbIX,

o6pasosateib OCHOBaHHOI1 Ha cTaHgapTe LOM.

HbIX PecypcoB

(®OLMOP)

Caiit ans http://www.fizika.ru | ceropus caiit - aTo 6onee 2000 daiinos:

npenoaasaren y4eBHUKMN, NaBopaTOPHbIE U KOHTPOSbHbIE

ev pusuiu, paboTbl, TecTbl, hakyNbTaTUB U MHOFOe-MHOroe

yuaumxes u npyroe.

Ux poguTenei

College.ru: http://college.ru/ Bbl MOXKeTe MOCMOTPeTb B OTKPbITOM 0CTyne

dusnka fizika/ YUYEBHUK, BKIKOUYEHHbII B Kypc "OTKpbITan
dusuka"' (YHEBHWK), nopaboTtatb ¢
MHTepaKTUBHbIMM Java-annneTamu no pusmnke
(MOLENMN), oTBETUTbL Ha Bonpocbl (TECTbI).
Pazpen ®U3NKA B UHTEPHETE coaeput 0630p
MHTEpHeT-pecypcoB no (Guanke. SKCNpecc-TecTbl
Er3, ctatbm n HoBOCTM O EIM3 .

lasera http://fiz. laseTa «duUsmnKa» nsgatenbckoro goma MNepsoe

«®usnkar Iseptember.ru CeHTA6pS.

®epepanbHan | http:// ) ®3dTLU paboTaeT B TECHOM TBOPYECKOM

3a04Hasn www.school.mipt.ru coTpyaHuyectse ¢ MOTU u gpyrumn

uznko- 06pasoBaTeNibHbIMU yupexaeHnammn PO,

TEXHU4eCKan peanusys Nporpammy HenpepbIBHOro

Lkona npu 06pa30BaHMA B Lienu "LKoNa — yupexzaeHue

MockoBcKkoMm J10BY30BCKOIO [10MOIHUTENbHOrO 06pa3oBaHNa —

$usnko- By3".

TeXHNYECKOM

MHCTUTYTE

| [

| |

Hayuso- | http:// MepBblit B MUPE HayYHbIi XXypHan ans

nonynApHbIA | kvant. mecme.ru/ LUKONbHUKOB, PAaCCUMTaHHbIN Ha MacCOBOro

$uanko- yutaTtens.

maTeMaTnyeck

VI XXypHan

"KBaHT" (Apxu

B HOMEPOB)

Moptan http:/www.e-

eCTeCTBEHHbIX
Hayk: Pusuka

science.ru/physics

naBHan 3apayva pasgena PU3MNKA - 06beanHUTL
noaen UHTepecyroLMXcs GU3NKoNn n
npeAoCTaBUTb YnTaTesnIsiM Matepuarsnbl No
TeopeTuyeckomn dusmke.

BeeneHue B http://nano- Ccepa HaHOTEXHOOr Wil CYMTAETCA BO BCEM MUpe
:3”076)‘“0“0'_ edu.ulsu.ru KIOUEeBOIA TeMOit Anst TexHonorui XX Beka.
Wapatenbctso | http:/ CalilT MeToAMYECKON CyX6bl U3aaTenbcTea
BUHOM. metodist.1bz.ru/ OCyLLLECTBNACT 06PaTHYIO CBA3b C yUUTenamu,
Q:aé':fﬁamp”“ CeTeBYH KOHCYLTaLMOHHYHO NOAAEPIKKY

negaroroe Kak cunamu astopoB Bcex YMK, Tak
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