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HOACHUTEJBHAA 3AIIMCKA

[Tporpamma 1no ¢usnuke 6a30BOro ypoBHS Ha YpOBHE CpefHero oOmiero oOpa3oBaHUs
pazpaboTaHa Ha OCHOBE IIOJIO)KEHMH M TpeOOBaHUN K pe3ysibTaTaM OCBOEHHUS OCHOBHOM
obpasoBarenbHO iporpamMmel, ipenctaBiieHHbIX B DI'OC COO, a Takxe ¢ yuéToM dhenepaibHON
paboueil mporpaMMbl BOCIIUTAHUS M KOHLENIIUHU NpenoaBanus yueOHoro npeamera «dPusnkay B
oOpa3oBaTenbHBIX oOpraHu3anuax Poccuiickoit ~ @Denepanuy, peanu3ylomUX OCHOBHBIE
o0Opa3oBaTenbHbIC IPOTrPAMMBI.

Conepxanuie TporpaMMbl IO (PHU3HMKE HAmpaBIeHO Ha (OPMHPOBAHUE ECTECTBEHHO-
Hay4YHOW KapTUHBI Mupa oOydarormuxcs 10—11 kimaccoB npu oOydeHun ux Gusnke Ha 6a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-JEATEIbHOCTHOrO Noaxoaa. [IporpamMma no ¢pu3nuke COOTBETCTBYET
tpeboBanusiM GPI'OC COO k miuaHUpPyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METaIlpeIMETHBIM
pe3yibraTaM OOy4Y€HHs, a TaKXKE YUYUTHIBAET HEOOXOIMMOCTb peanu3ali MEKIIPEIMETHBIX
CBs3ell (DM3UKM C €CTECTBEHHO-HAY4YHBIMHM Y4E€OHBIMHM IpeaMeTaMu. B Hell omnpenensorcs
OCHOBHBIC LIEJIN M3Y4YEeHUs (PU3UKU HA YPOBHE CPEIHEro o0Iero odpa3oBaHus, IJIaHUPYyEMble
pe3yJbTaThl OCBOEHUS Kypca GU3HUKH: TUYHOCTHBIE, METAIIPEIMETHBIE, IPEAMETHBIE (Ha 6a30BOM
YPOBHE).

[Tporpamma 1o Gpu3HKe BKIIFOYACT:

e IUIAHUPYEMBIE PE3YJIbTAaThl OCBOCHUS Kypca (U3UKM HAa 6a30BOM ypOBHE, B TOM YHUCIIE

IIpEeIMETHBIE PE3YJILTAThI 110 rojiaM 00yUEHUs;

e conepxanue yuyeOHoro npeamera «Pusnkay mo rogam o0ydeHUs.

®dusmka Kak Hayka o Haubosee o0IIMX 3aKOHAX MPUPOJIbl, BEICTYIAs B KAUECTBE y4eOHOTO
npeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIM BKJIJ B CHCTEMY 3HaHUI 00 OKpY’KaroIleM MUpE.
[IkonbHBI Kypc (HU3UKH — CHCTEMOOOPa3yIOUIMA I €CTECTBEHHO-HAyYHBIX YYEOHBIX
IPEIMETOB, TOCKOJIbKY (PU3MUECKUE 3aKOHBI JIS)KAT B OCHOBE IIPOLIECCOB U SIBICHUH, H3y4aeMbIX
XuMHel, Ouonorue, gusmueckoit reorpadueit u acrpoHomueit. Mcnonap3oBaHue W akTHUBHOE
npUMeHeHHe (PU3NUeCKUX 3HAHUH ONpeiessieT XapakTep U pa3BUTHE Pa3HOOOPA3HBIX TEXHOIOTUN
B c(epe HSHEepreTHKH, TPAHCIOPTa, OCBOCHHS KOCMOCA, TOJYYEHHS HOBBIX MAaTEpUAIOB C
3aJJaHHBIMU CBOMCTBaMHU U Ipyrux. M3yuenue ¢pu3nku BHOCUT OCHOBHOM BKJIaJ B ((OPMUPOBaHHE
€CTECTBEHHO-HAyYHOW KapTUHBI MHpa O0O0ydaroummxcs, B (OpMUpPOBAHHE YMEHUH NPUMEHSTh
HaYYHbII METO/] MO3HAHMS [TPU BHIMOJIHEHUH UMH YUE€OHBIX UCCIIEOBAHHMN.

B ocHOBY Kypca (pu3MKH JUIs YPOBHS CpeTHEro o0Iero o0pa3oBaHus MOJIOKEH PsIIl UICH,
KOTOpBIE MOKHO pacCMaTpUBATh KaK MPUHIUIIBI €r0 OCTPOEHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEW KypC SBISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJICPXKHUT MaTepuall U3 BCEX pa3fiesioB (U3UKHU, BKIIOYAET KaK BOMPOCHI KIACCUYECKOM, Tak U
COBPEMEHHOW (PU3UKH.

Hoes cenepanusayuu. B cooTBeTCTBUM C HEMl MaTepuan Kypca Gu3nku oObeAMHEH BOKPYT
¢usnueckux Teopuil. BeaymmMm B Kypce sBisercs (GOpMHpOBaHHE MPEACTaBIECHUH O
CTPYKTYPHBIX YPOBHSIX MaTE€pPHUH, BELIECTBE U I1OJIE.

Hoes eymanumapuzayuu. EE peanuszanus npennoiaraeT HCIOJIb30BaHHE T'yMaHUTApHOTO
noTeHuuana GU3nueckor HayKu, OCMBICIIEHUE CBSI3U PAa3BUTHUS (PU3UKU C pa3BUTHEM OOLIECTBa, a
TaKXe ¢ MUPOBO33PEHUYECKUMH, HPABCTBEHHBIMHU M 9KOJIOTHYECKUMU MPpOoOIIeMaMH.

Hoes npuknaonoi nanpasnennocmu. Kype pu3uku npezrmonaraetT 3HaKOMCTBO € IIMPOKUM
KPYTrOM TEXHHUYECKHUX M TEXHOJOTHUYECKUX MPUIIOKEHUH U3yUYEHHBIX TEOPUM U 3aKOHOB.

Hoes osxonocusayuu peann3yercs MOCPEACTBOM BBEICHMSI JJIEMEHTOB COAEpKaHMUS,
HOCBALIEHHBIX SKOJIOTMYECKMM MpoOJeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C Pa3sBUTHEM
TEXHUKHU U TEXHOJIOTUH, a Takke 00CyKAeHUs po0IeM pallioOHaIbHOTO MPUPOIOTIOIb30BAHUS U
HKOJIOTMYECKOM 0€3011acHOCTH.



CrepKHEBBIMHU JJIEMEHTaMH Kypca (U3MKH Ha yYpOBHE CpenHEro oOIero oOpa3oBaHUs
SABISIIOTCS  (pu3nueckue Teopur ((hOpMHPOBAHUE TPEICTABICHUA O CTPYKTYpEe IMOCTPOSHUS
¢usuueckoil Teopuu, poiau (yHIAMEHTAIbHBIX 3aKOHOB U IPUHIMIIOB B COBPEMEHHBIX
NPEICTaBICHUSAX O MPHUPOJE, TPAHUIAX MPUMEHUMOCTH TEOPHM, JJISi ONMMCAHHUS €CTECTBEHHO-
HaYYHBIX SIBJICHUH U NIPOLIECCOB).
CuCTEeMHO-eATETbHOCTHBIN MOAX0A B Kypce (DM3UKU peatn3yeTcs MPekIe BCEro 3a CuéT
OpraHu3alK 3KCIIEPUMEHTAIBHON JesITeIbHOCTH oOyydaronuxcs. J{ias 6a30Boro ypoBHs Kypca
(GU3UKK — 3TO HUCIOJIB30BAaHUE CHCTEMBI (PPOHTAIBHBIX KPATKOBPEMEHHBIX IKCIEPUMEHTOB U
1a00paTOPHBIX paboT, KOTOphIE B MporpamMme 1o (usnke OOBEAWHEHBI B OOMIMH CIHCOK
YUEHHUYECKUX MPAaKTUUYEeCKUX padoT. BrlieneHue B yka3aHHOM IepeyHe J1abopaTOpHBIX padoT,
IOPOBOJUMBIX JUIsI KOHTPOJIS M OLEHKH, OCYLIECTBISETCS YYaCTHHUKaMH 00pa3oBaTeIbHOTO
nporiecca UCXOAsl U3 0COOEHHOCTEH TUIAHUPOBAHUS M OCHAIIeHUs kabuneta ¢pusuku. [Ipu sTom
o0ecrieunBaeTcss OBJIAJCHHE OOYHYAIOUIMMUCA YMEHHMAMHU IIPOBOJUTh KOCBEHHBIE H3MEPEHHMS,
UCCIICIOBaHHUS 3aBUCUMOCTEH (PU3MUECKUX BEJIMYMH M TIOCTAHOBKY OIIBITOB IO IPOBEpKE
NPEUIOKEHHBIX THITOTE3.
Bosnbiioe BHUMaHUE yIenseTcs PelICHHIO pacu€THBIX W KadeCTBEHHBIX 3an1ad. [Ipu sTom
JUIs pacu€THBIX 3a/1a4 IPUOPUTETOM SIBIISIOTCA 3a/1a4M C SIBHO 3a/laHHON (pU3MUEeCKOl MOJENbIO,
MO3BOJISIOIIME TPUMEHSATh U3YUEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJHOT'0 paszena Kypca,
TaK M MHTETPUPYS 3HAHUS W3 Pa3HBIX pasfenoB. (s KauyecTBEHHBIX 3aqad MPUOPHUTETOM
SBIISIOTCSL 3aJaHusg Ha OOBSCHEHHE TMPOTeKaHWs (U3NYECKUX SBICHHM M IPOILECCOB B
OKPY’KaIOIIeH XU3HH, TpeOyromuye BbIOOpa (PU3NYECKOW MOMENTH IJsi CUTYallMH MPaKTHUKO-
OPUEHTUPOBAHHOI'O XapaKTepa.
B cootBerctBun ¢ TpeboBanmsiMu PIOC COO k MaTepHaTIbHO-TEXHUYECKOMY
o0ecrneyeHnIo yueOHoro mpouecca 0a30Bblil ypoBeHb Kypca (U3UKU Ha YPOBHE CPEHETO 00IIEro
00pa3oBaHMs JTOJKEH W3yYaThCsl B YCIOBHUSIX MPEIMETHOTO KaOWHEeTa (DM3WKH WM B YCIIOBHSIX
MHTErPUPOBAHHOIO KaOMHEeTa MpeIMETOB €CTECTBEHHO-HAy4YHOro Lukia. B kabuHere ¢uzuku
JOJDKHO OBITH HeoOxonumoe jabopaTopHOoe 00OpYyIOBaHME Ui BBIOJHEHHS YKAa3aHHBIX B
nporpaMMe 1o GHU3MKe YICHUIECKUX MPAKTUIECKUX paboT U IEMOHCTPAIIMOHHOE 000pYI0BaHHE.
JleMoHCcTpannoHHOe 000pynoBaHME (OPMHUPYETCS B COOTBETCTBUM C MPUHIUIIOM
MUHHMMaJIbHON JOCTaTOYHOCTH M 00ECEeUMBaeT IMOCTAHOBKY MEPEUUCIIEHHBIX B IIpOrpamMMme 1o
¢u3uKe KIIOUEBBIX JEMOHCTPALUH JUIsI HCCIEIOBAaHUS HM3y4YaeMbIX SIBJICHHUH M IPOLECCOB,
OIMITUPHYECKUX U PYHAAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPHUMEHEHHH.
JlaGopaTtopHoe 00OpyZOBaHHE Al YYEHMUYECKHX IMPAKTHUYECKHX padoT (opmupyercs B
BUJIC TEMaTHYECKUX KOMIUIEKTOB M OOecreurBaeTcs B pacuéTe OJHOro KOMIUIEKTa Ha JIByX
oOyuatomuxcs. TemaTndeckue KOMIUIEKTHI J1TabopaTOpHOro 00OpyNOBaHMS JOJDKHBI OBITH
MIOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BaHUM AaHAJOTOBBIX M IU(PPOBBIX MPUOOPOB, a TaKKE
KOMIIbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIU(POBBIX JIAOOPATOPHIA.
OCHOBHBIMH IIENISIMU U3Y4EHUS PU3UKU B 00IIEM 00pa30BaHUU SBIISIOTCS:
e (opMupoBaHHEe HHTEpeca M CTPEMJICHUS OOYYaIOLUIUXCS K HAyYHOMY H3YyUEHUIO
MIPUPOIBI, Pa3BUTHE UX WHTEIUICKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

e pa3BUTHE MPEJCTABIEHHMH O HAyyHOM MeETOJE TMO3HaHUs U (OPMHUPOBAHUE
UCCIIEI0BATENLCKOTO OTHOILIEHHS K OKPYKAIOIIUM SIBIICHUSIM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PECHUS KaK Pe3ysbTaTa W3y4YEeHUS] OCHOB CTPOCHUS
MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH,

e (opMupoBaHHE YMEHUIN OOBACHATH SIBIICHUS C UCTIOIb30BaHUEM (PU3MUECKUX 3HAHUM U
HAYYHbIX JOKa3aTeNIbCTB;

e (opMupoBaHHE MPEICTABICHUNA O POJIH (PU3UKH JUISI PA3BUTHUS JIPYTHX €CTECTBEHHBIX
HaYK, TEXHUKU ¥ TEXHOJIOTH.



JlocTiokeHre STHX Ieneil oOecreyrBaeTcsi pelIeHneM CIEAYIOUINX 3afad B Ipolecce
M3y4yeHus Kypca GU3MKU Ha YPOBHE CPEAHETO 00IIero 00pa3oBaHus:

MPHOOpPETEHUE CUCTEMBI 3HAHHUM 00 00X (PU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPUSX, BKITIOYAsi MEXaHUKY, MOJICKYJISIPHYIO (PU3UKY, JIEKTPOIUHAMHUKY, KBAHTOBYIO
(bU3HKY U 37IEMEHTHI aCTPOPU3UKH;

dbopMUpOBaHHE YMEHUH TPUMEHSATh TEOPETUYECKUE 3HaHWUS JUId OOBSCHEHUS
¢bu3nyecKUX SBICHWM B TPUPOJAE U A NPUHATHS TMPAKTHUECKUX PpEIICHUN B
IMOBCEIHEBHOM XKU3HU;

OCBOEHHE CIIOCOOOB pEIICHUs Pa3IWYHBIX 3a/lad C SBHO 3aJlaHHOW (U3HYECcKOil
MOJIETIBIO, 3a/1a4, TIOJJPa3yMEBAOIINX CAMOCTOSTENILHOE CO31aHne PU3NIECKOM MOJIEIH,
aJIeKBAaTHOW yCJIOBHSIM 3a]1a4H;

MOHUMAaHUE (PU3UYECKHX OCHOB M TPHUHIIUIOB JCHCTBHS TEXHUYCCKUX YCTPOHCTB U
TEXHOJIOTMYECKUX IPOLECCOB, UX BIMSHUS HA OKPYKAIOLIYIO CPENY;

OBJIaJICHHE METOJIaMU CaMOCTOATEIHHOTO TUIAHUPOBAHUS U TPOBEACHUS (U3MUECKUX
JKCIIEPUMEHTOB, aHalM3a W  HUHTEpHpeTanuu  uHQOpMaluu,  ONpeIeICHUS
JIOCTOBEPHOCTH MOJYYEHHOTO PE3yIbTaTa;

CO3/ITaHH€ YCIIOBUI I Pa3BUTHUSI YMEHUN MPOEKTHO-UCCIIEA0BATEIBCKOM, TBOPUECCKON
NEeSATENbHOCTH.

Ha w3yuenue ¢usuku (0a30BBII ypOBEHb) HA ypOBHE CpEAHETO 0OIIero oOpa3oBaHUs
otBoautcs 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B Heneno), B 11 kimacce — 68 yacos (2 yaca
B HEJIENIO).

[Ipennaraemsiii B mporpamme no Gu3mKe nepeyeHsb J1abopaTOPHBIX U MPAKTUYECKUX padoT
SIBIIIETCS. PEKOMEHJ/IOBAHHBIM, YYHTENh JEJaeT BBHIOOpP MpOBEAeHHS 1a00paTOPHBIX padboT W
OTIBITOB C Y4ETOM MHIUBUIYAJIbHBIX OCOOEHHOCTEN 00y4arOIINUXCsl.



COILEPKXAHUE OBYUYEHUA

10 KJIACC

Paznen 1. @u3uka ¥ MeTOAbI HAYYHOT'O IIO3HAHUSA
O®usuka — Hayka o npupoxae. Haydnele Meroasl IO3HaHHUA OKpyxkaromero mupa. Poib
SKCTIIEPUMEHTA U TEOPHH B MPOIECCE TO3HAHUS MPUPOJIBI. DKCIIEPUMEHT B (PU3HUKE.
MonenupoBanue (U3MUECKUX SIBICHUH M TporieccoB. HayuHble rumore3sl. dusmueckue
3aKOHBI ¥ TEOPUH. [ paHUIIBI MPUMEHUMOCTH (U3HUYECKUX 3aKOHOB. [IpHHIIMIT COOTBETCTBUS.

Ponmp um mecto ¢uzuku B (HOPMUPOBAHMM COBPEMEHHON HayyHOW KapTHHBI MHpPA, B
IPAKTHYECKOH EATEIbHOCTH JIIO/IEH.

Jlemoncmpayuu
AHanorosbie U ITU(GPOBBIC U3MEPHUTEIIbHBIC TPHUOOPHI, KOMITBIOTEPHBIC JTATYHKHU.

Pasznen 2. Mexanuka
Tema 1. Kunemamurka

Mexanunyeckoe JBrkeHHe. OTHOCUTEIBHOCTh MEXaHUUECKOTO JIBIKeHUs. Cuctema OTcuéra.
Tpaexropus.

[lepemenienne, CKOpPOCTh (CpelHsss CKOPOCTb, MIHOBEHHas CKOPOCTb) U YCKOpEHHE
MaTepUaJIbHOW TOYKH, UX MPOEKIHMH HAa OCH CHUCTEMbl KoopAauHaT. CIIOKEHHE IMepeMElIeHUuN U
CJI0’KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE MIBMXKeHue. ['paduku 3aBUCHUMOCTH
KOOpJIMHAT, CKOPOCTH, YCKOPEHMUS, IyTHU U NIEPEMENICHUS] MaTEPUAIBHONW TOUKU OT BPEMEHH.

CBoOonHOe majieHue. Y CKOpeHrne CBOOOIHOTO MaACHHUS.

KpuBonunelinoe nBukeHue. [[BukeHrne MaTepruasbHOM TOUKHU MO OKPYKHOCTH C MTOCTOSIHHOM
10 MOJYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JTMHEHHAss cKOopocTh. [leproa u acTora oOpalieHus.
LleHTpoCcTpEMHUTENBHOE YCKOPEHUE.

TexHuueckue ycTpoWCTBa U MPAKTHUECKOE MPUMEHEHUE: CIHUAOMETp, ABUKEHUE CHApSIIOB,
LIETIHBIE U PEMEHHBIE IIEpEaavu.

Jlemoncmpayuu

Mopeinb cucteMbl 0OTCUETA, WILTIOCTPALIAS KHHEMATUYECKUX XAPAKTEPUCTUK JABUKECHUSI.

[IpeoOpazoBanue ABUKEHHI C UCTIOTB30BAHUEM MPOCTHIX MEXaHHU3MOB.

[Tanenue Ten B BO3ayXe U B pa3peKEHHOM IIPOCTPAHCTRBE.

Habmtoienue npuxeHus Tena, OpoleHHOro Mo YIJIOM K TOPU30HTY U TOPU30HTAJIBHO.

W3mepenne yckopeHus cBOOOAHOTO M CHHUS.

Hamnpagnenue ckopocTy pu ABUAKEHUHU IO OKPYKHOCTH.

Yuenuueckuu sxcnepumenm, nabopamopvie pabomul

N3yueHne HepaBHOMEPHOTO JIBM>KEHMSI C LIEJIBIO ONPEAEICHUS] MTHOBEHHOW CKOPOCTH.

HccenenoBanue COOTHOLIEHUSI MEXAY MYyTSAMH, IPOWIECHHBIMU TEJIOM 3a IMOCJIEA0BATENIbHbIE
paBHbIE IPOMEKYTKHA BPEMEHHU MPU PABHOYCKOPEHHOM JABUKEHUHU C HAYAJIbHOW CKOPOCTBIO, PABHOM
HYJTIO.

N3ydenune ABUKEHUS MIapUKa B BI3KOM )KUIKOCTH.

Nzyuenne nuxeHus Tena, OpOIIEHHOTO TOPU3OHTAIBHO.

Tema 2. /lunamuka

[Tpunuun otHocuTenbHOCcTH ['anmunes. IlepBeiii 3akoH HeroToHa. MHepuuanbHble CUCTEMBI
OTCYETA.



Macca tena. Cuina. [Ipunnun cynepnosunuu cui. Bropoii 3akoH HeroToHa 17151 MaTepranbHOM
Touku. Tpernii 3akoH Hpr0TOHA /U1l MaTepHAIIBHBIX TOYEK.

3akoH BceMupHOro Tsarorenus. Cuna tsxectu. [lepBas kocMuueckasi CKOpOCTb.

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

Tpenue. Buasl Tpenus (mokosi, CKonbxeHus, kadeHus). Cuna tpenusi. Cyxoe tpenue. Cuia
TPEHUs CKOJIbKEHUS M cwia TpeHus nokos. Kospduument tpenus. Cuna conpoTHBIEHUS NpU
JBUKEHUH TeJa B )KUIKOCTH WUJIU Tase.

[ToctynarenbHoe U BpaliaTenbHOE JBHKEHUE a0COIIOTHO TBEPIOTO Tea.

MOoOMEHT cuibl OTHOCUTENBHO OCH BpaieHus. [lnedo cuibl. YenoBus paBHOBECHS TBEPAOrO
Tena.

TexHuueckue yCTpOMCTBA M MNPAKTUYECKOE NPUMEHEHUE: MOAIINWIHUKY, JBUKEHUE
VCKYCCTBEHHBIX CITyTHUKOB.

Llemoncmpayuu

SIBiieHME MHEPLHH.

CpaBHEHHE MacC B3aMMOJICHCTBYIOIINX TEI.

Bropoii 3akoH HeroToHa.

Hsmepenue cu.

CrnosxeHnue cui.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT Ae(opMariui.

HesecomocTs. Bec Tena npyu yCKOpEHHOM MOABEME U MTaJICHUH.

CpaBHeHHUE CUJT TPEHUS TIOKOS, KAUYEHHS U CKOJIbKEHUS.

VYcnoBus paBHOBecus TBEPAOTO Tena. Busbl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamophule pabomuol

W3ydenue ABm>keHUs OpycKa M0 HaKIIOHHOW TUIOCKOCTH.

WccnenoBanne 3aBUCUMOCTH CHUJI YIPYTOCTH, BO3HUKAIOIIMX B IPYXKMHE U PE3UHOBOM
oOpasiie, oT ux aedopmarum.

HccenenoBanue ycnoBuil paBHOBECHS TBEPAOTO TeJIa, UMEIOIIETO OCh BPAILICHUS.

Tema 3. 3axonwl COXpaHenus 6 Mexanuke

Hmnynbc MaTepuanbHOW TOYKU (Tenla), CUCTEMbl MaTEpHUajIbHBIX TOYEK. MMIynabC cuiibl U
M3MEHEHUE UMITyJIbCca Tejla. 3aKOH COXpaHEHHs UMITyJIbca. PeakTHBHOE IBUKEHUE.

Pabota cunbl. MOIIHOCTB CUJIBI.

Kunerndeckass sHeprusi mMaTepHalbHOW TOYkH. TeopemMa 00 HW3MEHEHHWM KHWHETHYECKOH
SHEPTHH.

[TorenuuanbHas >Heprus. [loTeHIManbHas SHEPTUs ynpyro AePOPMUPOBAHHOM MPYKUHBI.
[orennuanbHast SHEPTHs TeJia BOJU3U MIOBEPXHOCTH 3eMJIH.

[ToreHunanbHble M HENOTEHUUaNbHblE CHUIbl. CBA3b pabOThl HEMOTEHIMAIBHBIX CHII C
M3MEHEHUEM MEXaHUYECKON SHEPTUU CUCTEMBI TeJl. 3AKOH COXPAHEHHUSI MEXaHUYECKOI SHEPTUH.

VYnpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuueckue yCTpOMCTBA M IIPAKTUYECKOE IIPUMEHEHUE: BOJOMET, KONEp, IPYKUHHBIN
MHACTOJIET, IBUKEHUE PAKET.

Llemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeaktuBHOE NBUXKEHUE.

[Tepexon noTeHUMATbHON YHEPTUH B KHHETUYECKYIO M OOpaTHO.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomol



I/I3yquI/Ie a0COJIFOTHO HEymnpyroro yaapa C€ IMIOMOHIBIO JBYX OIWHAKOBBIX HHUTAHBIX
MassTHUKOB.

HccnenoBanue cBs3HU pa6OTI>I CHJIBI C U3BMEHEHUEM MEXaHHYECKOU OHCPI'MH TCJIa HAa IMIPUMCEPC
PACTANKCHUA PC3UHOBOT'O KT'yTaA.

Pa3znen 3. MoJsekyasipHas pu3suka 4 TEepMOAUHAMHUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYECKOU Meopuu

OcHOBHbBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETHYECKON TEOPHHM U UX ONBITHOE OOOCHOBAaHHE.
BpoynoBckoe asmxenue. [quddysusa. Xapaktep ABMKEHUS U B3aUMOJCUCTBUS YACTHI] BEIIECTBA.
Mopnenu cTpoeHUs Ta30B, JKUIKOCTEH U TBEPIBIX Te U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE
3TUX Mojeel. Macca u pazmepsl mosiekyia. KonudectBo Bemecta. [locrosanas ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u e€ uamepenue. lllkana remneparyp Llenbcus.

Mogenbs wuaeanpHoro raza. OCHOBHOE YpPaBHEHHE MOJEKYJISIPHO-KUHETUYECKOH TEOpUU
U/ICTBHOTO ra3a. AOCOIIOTHAS TeMIIepaTypa Kak Mepa CpeHel KWHETUYECKON YHEPTUHU TETIIOBOTO
JnBWKeHud yactull rasa. [llkana remneparyp KenbBuna. ['a30Bbie 3akoHbI. Y paBHeHUE MeHeneeBa—
Knaneiipona. 3akon [lanprona. M3onpoueccsl B MI€aNbHOM Ta3e € MOCTOSIHHBIM KOJINYECTBOM
BemiecTBa. [ paduyeckoe npeacraBaeHre U30MPOLIECCOB: U30TEpMa, H30X0pa, U300apa.

TexHn4yeckue ycTpoHCcTBa U MPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OAPOMETP.

Jlemoncmpayuu

OnbIThl, [TOKa3bIBAIOLIME JIMCKPETHOE CTPOCHHE BemlecTBa, ¢ororpaduu  MOJIEKYI
OPraHUYECKUX COCTUHEHUM.

OmnbiThl 0 1M Py3UH KUAKOCTEH U Ta30B.

Mogenb OpOyHOBCKOTO JIBH>KCHHSI.

Mogpens onwiTa [lITepHa.

OnpIThI, JOKa3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYIIIPHOIO B3aUMOAECUCTBHUS.

Monens, WIUTIOCTPUPYIOLIAs IPUPOLY JaBJICHMS ra3a Ha CTEHKH COCY[a.

OnbIThI, WJUTIOCTPUPYIOLIUE YPAaBHEHUE COCTOSHUS UACATBHOTO ra3a, H30MpPOIIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomol

Omnpenenenne Macchl BO3AyXa B KJIIACCHOW KOMHATE HA OCHOBE M3MEpPEHUN 00bEMa KOMHATHI,
JIaBJICHUS U TEMIIEpaTypbl BO3yXa B HEU.

HccenenoBanue 3aBUCUMOCTH MEXKy TapaMETPAMM COCTOSTHUSL Pa3pEeKEHHOT0 Iasa.

Tema 2. Ocnosvl mepmoouHamuKu

TepmonnHamuueckass cucteMa. BHYTpeHHss SHEpruss TEpPMOJMHAMHUYECKOW CHCTEMBI U
crocoObl e€ u3meHeHus. KomuuecTBo TerioTsl U pabota. BHYTpeHHsIST SHEprusi 0AHOATOMHOIO
UJCAIBHOrO ra3za. Buapl Tensonepenaun: TEMIONPOBOIHOCTb, KOHBEKIINS, U3IyUYeHHUE. Y AelbHas
TEIJIOEMKOCTh BelecTBa. Koam4ecTBO TEII0THI IPH TEIUIONEpeaaye.

[Tonstre 06 agnadaTHOM Tporiecce. IlepBrlii 3ak0H TepMoauHaAMUKHU. [I[puMeHeHHE TIEpBOTO
3aKOHa TEPMOJMHAMUKH K H3ompoleccaM. ['padpudeckast uHTEpIpeTaius padoThl rasa.

Bropoii 3akoH TepmoanHamMuku. HeoOpaTuMocTh Mpo1eccoB B IpUpPOE.

TemnoBele MamuHbl. [IpuHnIMnBl geiicTBUsS TerioBbIX MamuH. [IpeoGpa3oBanus sHepruu B
TeruioBbIX MarmHax. Koadduument noneznoro neicteus teroBoit Mammubl. [ukn Kapho u ero
KOA(UIIUEHT MOJIE3HOTO JEHCTBHS. DKOJIOTUYECKUE MPOOIEMBbI TEIUIOAHEPTETUKH.

TexHn4yeckue ycTpoicTBa U NMPaKTUYECKOE PUMEHEHHUE: JBUTAaTEIb BHYTPEHHETO CTOPaHus,
OBITOBOW XOJIOJUIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu



W3meneHne BHYTpeHHEH SHEPruM Tejla MPU COBEPIIEHUH PadOThI: BHUIET MPOOKH U3 OYTHIIKU
1oJ| JIeHCTBHEM CKaTOro BO3/yXa, HarpeBaHwe H¢upa B JATYHHOH TpyOKe IMyTEM TpEHUs
(BUIEOIEMOHCTpAITHS ).

M3MeHeHne BHYTpEHHEH sHepruu (TeMiepaTypsl) Tea Ipy Terionepesaye.

OnbIT 0 aguabaTHOMY PACHIMPEHHIO BO3/yXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUraTelNsi BHYTPEHHETO CTOPAaHUs, PEaKTUBHOIO JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi

H3mepenue yaenpbHOM TeIIOEMKOCTH.

Tema 3. Aepecammnsvie cocmoanusa eeuwgecmea. Dazosvie nepexoovl

[TapooOpa3oBanue u kKoHAeHcauus. VcrnapeHue u kurmeHue. AOGCOTIOTHAS U OTHOCUTENbHAS
BJIQXKHOCTh BO3/AyXxa. HacelieHHBIH map. YaenbHas TEIUIOTa MapooOpa3oBaHus. 3aBHCHUMOCTh
TEMIIEPATyPbl KUTICHUS OT JIaBJICHUSI.

TBépnoe tenmo. Kpucramnuueckue u amopdHbie Teiaa. AHM30TPOIHUS CBONCTB KPUCTAIIIOB.
Kunxue kpucramisl. CoBpeMeHHbIE MaTepualibl. [InaBienne u Kpuctamm3anus. Y aelbHas TeIioTa
miaBnenus. Cyonumanusi.

YpaBHeHHE TEIIOBOTO OasiaHca.

TexHuyeckue YCTpPOWCTBA M TMPAKTUYECKOE TPUMEHEHHE: TUTPOMETP M IICUXPOMETP,
KaJIOPUMETP, TEXHOJIOTUH TOTyUeHHUs] COBPEMEHHBIX MAaTEPHAIOB, B TOM YKCJIe HAHOMATEPHUAJIOB, U
HAHOTEXHOJIOTHH.

Llemoncmpayuu

CBolicTBa HaChIIIEHHBIX MapoB.

Kunenue npu MOHMKEHHOM JIaBJICHHH.

Croco0Ob1 U3MEPEHHS BIAKHOCTH.

HaGnroenne HarpeBaHus ¥ IJIABICHHS KPUCTAUTHIECKOTO BEIIECTRA.

JleMOHCTpanus KpUCTaLIOB.

Yyenuueckuii sxcnepumenm, 1abopamopHule pabomol

H3mepenne 0OTHOCUTEIHHOM BIAXKHOCTH BO3IyXa.

Paznen 4. DiaekTpoauHaMuKa

Tema 1. Inekmpocmamuka

OnexTpusaius Tel. JIeKTpuueckuil 3apsas. JBa Buna snekrpudyeckux 3apaaoB. [IpoBonHuky,
JTUDJIEKTPUKHU U TIOTYIIPOBOJHUKHU. 3aKOH COXPAaHEHUS AJIEKTPUUECKOTO 3aps/a.

B3aumopeiictBue 3apsnoB. 3akoH Kynona. ToueuHbli 37€KTpUUYECKUN 3apsil. DIEKTPUUECKOE
nosie. Hanmpspk€HHOCTD anekTpudeckoro moiid. [IpuHIUN cyneprno3uiuu 3JIeKTPUUECKUX MOJIEH.
JIuHUM HanPsHKEHHOCTH JEKTPUYECKOTO TOJIS.

Pabora cui anekrpocrarndeckoro nous. [lorennuan. Pasnocts norenuuanos. [IpoBoanuku u
JUDJIEKTPUKH B DJIEKTPOCTaTUYECKOM IToJIe. J(ManekTpudeckas IpOHUIAEMOCTb.

OnektpoémkocTh. KoHmeHcaTtop. DIeKTpOEMKOCTh IIJIOCKOTO KOHIEHCATOpa. ODHEPrus
3apsHKEHHOTO KOHAEHCATOopa.

TexHudyeckue yCTpONCTBA M IPAKTUUYECKOE IPUMEHEHHUE: 3JIEKTPOCKOIl, 3JIEKTPOMETP,
JJIEKTPOCTaTUYECKAs 3alllUTa, 3a3eMJICHHE DJIEKTPONpPHOOpPOB, KOHIEHCATOp, KOMUPOBAJIBHBIN
anmapar, CTpyMHBIA IIPUHTED.

Jlemoncmpayuu

YCTpoUCTBO U MIPUHLUIT JEHCTBUSA JIIEKTPOMETPA.

B3aumoneiicTBue Ha3IEKTPU30OBAHHBIX TEI.

DIIEKTPUUYECKOE T0JIE 3apSKEHHBIX Tell.



[IpoBOIHUKY B 3JIEKTPOCTATUYECKOM IIOJIE.

DNeKTpOoCcTaTUYECKas 3allnuTa.

JM3neKTpUKHU B 3J1€KTPOCTATUUECKOM II0JI€.

3aBUCHUMOCTD 3JIEKTPOEMKOCTH IJIOCKOTO KOHAEHCATOpa OT IJIOIIAAW IUIACTUH, PACCTOSHUS
MEXAY HUMH U JU3JIEKTPUUECKON IPOHUIIAEMOCTH.

OHeprus 3apsHKEeHHOI0 KOHAEHCATOopa.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi

N3mepenue 31eKTpo€MKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpeoax

DJIEKTPUYECKHM TOK. Y CIIOBUS CYIIECTBOBAHMS AJIEKTPUUECKOTO TOKa. McTtounnku Toka. Cuia
ToKa. [IoCTOsIHHBIN TOK.

Hampsokenue. 3akon Oma 1715 yyacTka LETH.

DIIEKTpUYECKOE CONPOTHUBIICHHUE. Y AECIBHOE CONMPOTHUBIECHHUE BellecTBa. [locmenoBaTenbHoe,
napajuleIbHOE, CMEIIAHHOE COEAMHEHNE TIPOBOIHHUKOB.

Pabora anexrpuueckoro Toka. 3akoH Jxoyns—JIeHna. MOIHOCTD 3JIEKTPUYECKOTO TOKA.

DONeKTpOABMKYIIAasi CUjla U BHYTPEHHEE COINPOTUBIICHHE MCTOYHMKA Toka. 3akoH Oma s
MOJTHOM (3aMKHYTOM) AJIeKTpHuecKoi rernu. KopoTkoe 3aMbIkaHueE.

DNEeKTPOHHAs NPOBOAUMOCTb TBEPBIX METAJUIOB. 3aBUCUMOCTh COITPOTUBIIEHUS] METAJUIOB OT
Temneparypbl. CBEpXIIPOBOANMOCTD.

DnexTpuueckuil TOK B Bakyyme. CBONCTBA 3JIEKTPOHHBIX ITyUYKOB.

[TomynipoBoiauku. COOCTBEHHAsI M IPUMECHAS TIPOBOJUMOCTH MOTYIIPOBOTHUKOB. CBOMCTBA
p—n-nepexona. [1osynpoBOAHUKOBBIE TPUOOPHI.

ONEeKTpUYeCKUid TOK B pacTBOpax M pacijlaBaX »3JIEKTPOJIUTOB. OJIEKTPOIUTHYECKAs
JUccoIanus. JIeKTPOIH3.

DJIEKTpUYECKU TOK B ra3zax. CaMOCTOSATENIbHBIM M HECAMOCTOSTENbHBIN pa3psan. MomaHus.
[Lnazma.

TexHndyeckue ycTpoiCTBa M MPAKTUYECKOE MPUMEHEHHE: aMIIepMETpP, BOJIBTMETp, PEOCTaT,
UCTOYHHUKH TOKa, 3JIEKTPOHATrpeBaTeIbHbIE PUOOPHI, SJIEKTPOOCBETUTEIbHBIE TPUOOPHL, TEPMOMETP
COINPOTHUBIICHUS, BAKYYMHBIM HOJ, TEPMUCTOPBI U (POTOPE3UCTOPHI, MOIYIPOBOJHUKOBBIN U0,
rajbBaHUKA.

Jlemoncmpayuu

W3mepenne cuitbl TOKa U HANIPSKEHHUS.

3aBUCHUMOCTh COMPOTHUBIICHUS LWIMHAPUYECKHX IPOBOJHUKOB OT JJIMHBI, IJIOLIAAU
MOMNEPEYHOT0 CEYEHUS U MaTepHaa.

CMelaHHOE COEIMHEHUE POBOJHUKOB.

[IpssMoe wu3MepeHue HIIEKTPOABMKYIIEH cuibl. KopoTkoe 3aMbIKaHHE TaJlbBAaHUYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHHUS.

3aBUCUMOCTh CONPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBolt pa3psa v MPOBOAUMOCTh BO3AYXa.

OaHOCTOPOHHSIS TPOBOJAUMOCTD AUOJIA.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3yuyenne cMemaHHOIO COEIMHEHUS PE3UCTOPOB.

W3mepenue 371eKTpOABUKYLIEH CHiIbl MCTOYHUKA TOKA U €0 BHYTPEHHET0 CONPOTHUBIICHUS.

Habmtoienue snextposimnsa.



MesxknpeaMeTHbIe CBSI3H

N3yuenne kypca ¢usuku O6a3oBoro ypoBHsS B 10 Kilacce OCYIIECTBISETCS € Y4ETOM
COJIepKaTEIbHBIX MEXIPEJIMETHBIX CBsI3€l ¢ KypcaMu MaTeMaTHKH, OMOJIOTUH, XUMHUH, reorpaduu
Y TEXHOJIOTUH.

Mesicnpeomemmuvie nonsimusi, CBI3aHHbIE C U3yUYEHUEM METOJJOB HAYYHOTO TIO3HAHMUSL: SIBJICHUE,
Hay4HbIi (akt, runoresa, ¢usuyeckas BeIMUYMHA, 3aKOH, TEOpHs, HaOIIOJEHUE, SKCIEPUMEHT,
MOJIETTMPOBAHHE, MOJIEIIb, U3MEPEHHE.

Mamemamuxa: perieHre CUCTEMbI YpaBHEHUH, TuHEHas QyHKLMs, apadoa, runepoosna, ux
rpaduKd U CBOWCTBA, TPUTOHOMETpUYECKHE (YHKLUMHU: CHHYC, KOCHHYC, TAHI'€HC, KOTaHIEHC,
OCHOBHOE TPUTOHOMETPUUYECKOE TOXKJIECTBO, BEKTOPBI U X NMPOEKLIUU HAa OCU KOOPAHMHAT, CII0KEHUE
BEKTOPOB.

bBuonocus: mexaHuyeckoe IBUKEHHE B KUBOW mpuponae, AUPPy3us, ocMoc, TEII00O0MEH
KHUBBIX OpPraHU3MOB (BHUbI TEIJIONEPEauu, TEIJIOBOE PABHOBECHUE), IIEKTPUYECKUE SIBICHHS B
JKUBOU IIPUPO/IE.

Xumus: NTUCKPETHOE CTPOEHHE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb BELIECTBA,
MOJIIpHAsl Macca, TEMJIOBbIE CBOWCTBA TBEP/BIX TEJ, KHUIKOCTEH U ra3oB, MIEKTPUUECKUE CBOICTBA
METAaJUIOB, ANEKTPOIUTHYECKAs JUCCOLMALUS, FaJIbBAHUKA.

T'eoepaghus: BaxXHOCTH BO3/lyXa, BETPbI, OapoOMeTp, TEPMOMETD.

Texnonoeusa: npeoOpa3oBaHUE JBIXKEHUI C HMCHOJIb30BAHWEM MEXAHM3MOB, YUYET TpEeHHUS B
TEXHUKE, ITOIIIUITHUKH, UCTIOJIH30BAHNE 3aKOHA COXPAHEHUS UMITYJIbCa B TEXHHKE (paKeTa, BOIOMET
U Jpyrue), JBUTaTellb BHYTPEHHETO CropaHMs, IapoBas TypOHWHa, OBITOBOM XOJIOIWIIBHUK,
KOHJIUIIMOHEP, TEXHOJIOTUH TOTY4YEeHHUSI COBPEMEHHBIX MaTEpUaIoOB, B TOM YHCIIe HAHOMATEPUAJIOB,
U HAHOTEXHOJIOTUHU, DJIEKTPOCTATHUYECKas 3alllUTa, 3a3¢MJICHHE JJIEKTPOIpUOOpPOB, KCEPOKC,
CTPYWHBI TPHHTEpP, JJIEKTPOHATrPEBATEIbHBIC TPUOOPBI, 3JIEKTPOOCBETUTENBHBIE TMPHOOPHI,
rajbBaHMKa.

11 KJIACC
Paznen 4. JinekTpoauHaMuKa

Tema 3. Macnummnoe none. IneKmpomMazHUmMHaAsL UHOYKUUA

[locTosiHHBIE MarHUTHI. B3anMmozeiicTBre NOCTOSHHBIX MarHUTOB. MaruuTtHoe nojue. Bekrop
MarHuTHOW MHAyKIMH. [I[prHIAI Cyneprno3uuyu MarHuTHBIX IToJIe. JIMHUM MarHUTHOW MHTyKIIMH.
KapTuna nuHMi MarHuTHON MHIYKLIMU TOJISI IOCTOSIHHBIX MarHUTOB.

MarautHoe mosie IpOBOAHMKA € TOKOM. KapTWHa JIMHHN WHAYKIMHM MarHUTHOTO IOJIA
JUIMHHOTO IIPSIMOTO IMPOBOJHUKA U 3aMKHYTOI'O KOJIBLIEBOTO IIPOBOAHMKA, KaTYIIKH ¢ TOKOM. OnbIT
Opcrena. BzanmoaeiicTBre MPOBOAHUKOB C TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna JlopeHua, e€ Moaysb U HalpasieHUE. J[BUKEHUE 3apsKEHHOM YacTULIBI B OAHOPOJHOM
MarHuTHOM mosie. PaGora cwiel Jlopenta.

SIBneHne  DNEKTPOMArHUTHOM MHAYKUIMU. IIOTOK BEKTOpa MAarHUTHOM  MHAYKIIUU.
DIIEKTPOABUKYIIAsl CUJIa MHAYKIMU. 3aKOH 3JIEKTPOMarHuTHOM MHAYKIMU Dapajes.

BuxpeBoe anekTpuueckoe mojie. OJIEKTPOABMKYILAsS CWJIA HHAYKIMM B IIPOBOJHHKE,
JBUKYLIEMCS IOCTYNATENbHO B OTHOPOJAHOM MarHUTHOM II0JIE.

IIpaBuino Jlenua.

NHayKTUBHOCTB. SIBJI€HHE CAMOMHIYKIIMU. DJIEKTPOABHKYIIAs CHUiIa CAMOMHTYKIIUH.

OHeprust MarHUTHOTO MOJIsl KATYIIKHA C TOKOM.



DNIeKTPOMarHuTHOE TOJI€.

TexHuueckue yCTpONCTBA U NPAKTUYECKOE TMPUMEHEHHE: TIOCTOSIHHBIE  MAarHHTHI,
3JIEKTPOMArHUTBI, 3JIEKTPOABUTATEIIb, YCKOPUTEIN 3JIEMEHTAPHBIX YACTULI, UHIYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OmneIT Opcrena.

OTKIJIOHEHHUE AJIEKTPOHHOTO MMyYKa MAarHUTHBIM TTOJIEM.

JIuHUY MHAYKIUY MarHUTHOTO MOJIS.

B3aumopeiicTBrue 1ByX MPOBOAHUKOB C TOKOM.

Cuna Amnepa.

HerictBue cuiibl JIopeHIla Ha MOHBI JIEKTPOJIUTA.

SBNIeHME 2JIEKTPOMArHUTHOM MHIYKIUH.

IIpaBuiio Jlenua.

3aBUCUMOCTh 3JIEKTPOABUKYILIEH CHIIBI MHIYKIMH OT CKOPOCTH M3MEHEHHS MarHUTHOTO
MOTOKa.

SIBneHue caMOMHAYKIUH.

Yyenuueckuii sxcnepumenm, n1abopamopHule pabomol

M3yueHrne MarHuTHOTO TOJIA KaTYIIKH C TOKOM.

UccnenoBanue AeCTBUS MOCTOSIHHOTO MarHUTa Ha paMKy C TOKOM.

HccenenoBanue sIBJICHUS 2JIEKTPOMAarHUTHON MHIYKIIMH.

Pa3nen 5. Koyie0aHus 1 BOJIHBI

Tema 1. Mexanuueckue u dIEKMpPOMAZHUMHbLIE Koiebanus

Konebarenbnast cucrema. CBoOoaHble MexaHHueckue KoseOaHus. ['apMoHuuYeckue
koneOanus. Ilepuon, wacrora, amrmmryaa u (asa xonebanmii. [IpyXUHHBIH MasSTHUK.
MareMaTHuecKuil MasTHUK. YpaBHEHHE rapMOHUYECKHX KosiebaHui. [IpeBpaiienue sHepruu npu
TrapMOHUYECKUX KOJeOaHHSIX.

KonebGarenbupiii  kOHTYp. CBOOOIHBIE DSJIEKTPOMAarHUTHBIE KOJEOAHUS B HJICATHLHOM
K0JIe0aTeIbHOM KOHTYpe. AHAJIOTHUSI MEXKAY MEXaHUYECKUMHU U 3JIEKTPOMArHUTHBIMU KOJI€OaHUSMHU.
®opmyna TomcoHa. 3aKOH COXpaHEHHUsI PHEPTUHU B UJCATLHOM KOJIeOAaTEIIbHOM KOHTYPE.

[IpencraBinenne o 3aTyXaroluX KosieOaHUSX. BBIHYXJI€HHbIE MeXaHHYECKHUE KOJieOaHMs.
Pe3onanc. BeiHyKI€HHBIC AJIEKTPOMAarHUTHBIE KOJICOaHMUS.

Ilepemennbiii Tok. CHHYCOMIAJIBHBIM MEPEMEHHbIH TOK. MOIIHOCTH NMEPEMEHHOTO TOKA.
AMITTUTYJHOE U IEHCTBYIOIIEE 3HAUEHUE CUIIBI TOKA M HATIPSIKEHMSL.

Tpancpopmarop. IlpousBoacTBo, mepenada M TMOTPEOJICHUE AICKTPUUECKON HHEPTHUU.
DKOJIOTHYECKHE PHUCKH TpU TMPOU3BOACTBE dJeKTposHepruu. KynbTypa UCHOIB30BaHUS
3JIEKTPOIHEPTUU B TOBCEIHEBHOM JKU3HH.

TexHu4yeckue ycTpoicTBa U MPaKTUYECKOE PUMEHEHUE: AIEKTPUUECKUI 3BOHOK, T€HEpaToOp
NEPEMEHHOT0 TOKa, IMHHUHU AJIEKTponepeay.

Jlemoncmpayuu

HccnenoBanne nmapamMeTpoB KojieOaTeNbHOM cucTeMbl (IPYKMHHBIA MM MaTeMaTHYeCKUH
MasiITHUK).

Habmronenue 3aryxaronux kojie0aHuu.

HccnenoBanue CBOMCTB BBIHYKIEHHBIX KOJICOAHUH.

Hab6nronenue pe3onanca.

CBOOOIHBIE IEKTPOMArHUTHBIE KOJIeOaHusI.

OcuwmorpaMMsl  (3aBUCUMOCTH  CHJIBIL  TOKa M HAalpPsDKEHUS OT BpPEMEHH) JJs
3JIEKTPOMArHUTHBIX KOJeOaHMi.



Pe3onanc mpu mocneaoBaTeIbHOM COEIWHEHUH PE3UCTOpa, KATYIIKU WHAYKTHUBHOCTH H
KOH/IEHCaTopa.

Monenb TUHUY 3IEKTPOIepe1adH.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi

HccnenoBanue 3aBUCUMOCTH TEpUOJIa MabIX KOJIeOaHUI Tpy3a HA HUTH OT JUIMHBI HUTH H
Macchl Ipy3a.

HccnenoBanue nepeMeHHOT0 TOKA B LIETIH U3 TOCIIEI0BATENbHO COETUHEHHBIX KOHIEHCATOPA,
KaTyIIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazHUmMHble 60 IHbL

MexaHnndeckue BOJHBI, ycloBHs pacnpocTtpanenus. [lepuon. CkopocTs pacnpocTpaHeHUs U
JuHA BONHEL [lomepednsle U mpoaonbHbIe BOTHBL. MHTEpdepeHnns u nudpakiius MeXaHHIeCKUuX
BOJIH.

3ByK. CKOpoCTh 3ByKa. [ poMKoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DONEKTPOMArHUTHBIE BOJHBL. Y CIIOBUS HM3IYYCHHS DJICKTPOMArHUTHBIX BOJH. B3anMmHuas
opueHTanus BeKTopoB E, B, V B snexTpomarautHo# BosHe. CBONCTBA 3JIEKTPOMATrHUTHBIX BOJIH:
OTpaXeHue,  TMpeloMJICHHe,  moysipuzanus,  audpaxuus,  uHTepdepernus.  CKoOpocTb
3MEKTPOMArHUTHBIX BOJIH.

[Ikana >MeKTpOMarHUTHBIX BOJH. [I[puMeHeHHEe AIeKTPOMArHUTHBIX BOJH B TEXHUKE U OBITY.

[IpuHIHIBI paguoCBsI3u U TeIeBUACHUS. Pagnonokarus.

DNEeKTPOMarHUTHOE 3arpsi3HEHNE OKPYKArOIIEeH Cpeibl.

TexHudyeckue yCTpOHCTBAa M NPAKTUYECKOE MPUMEHEHHE: MY3bIKAIbHbIE HWHCTPYMEHTHI,
yJIbTPa3ByKOBask TUATHOCTHKA B TEXHUKE M MEIULIMHE, PaJlap, paIuONPUEMHHIK, TEICBH30p, aHTCHHA,
tenepon, CBU-neus.

Jlemoncmpayuu

OO6pa3oBaHue 1 pacIpOCTPaHEHHUE MOMEPEUHBIX U MPOJI0JIbHBIX BOJH.

Konebmomeecs Teno kak HICTOYHUK 3BYKa.

Habmronenue oTpaykeHus U MPEIOMIICHUS MEXaHUYECKUX BOJH.

Habmtonenue unrepdepeHunu u AuQpakiiii MEXaHM4eCKUX BOJIH.

3BYKOBO pe30HAHC.

HaGnronenue cBsizu TpOMKOCTH 3BYKa M BBICOTHI TOHA C aMILTUTY/IOM U 9aCTOTON KOJIeOaHHA.

HccnenoBanue CBOMCTB JEKTPOMArHUTHBIX BOJIH: OTpaKeHHUE, MPEIIOMJICHUE, MOSpU3alns,
nudpakmys, tHTepdepeHIIns.

Tema 3. Onmuka

['eomeTpuueckas ontuka. [IpsMonnHeliHOE pacnpoCTpaHEHHE CBETa B OJHOPOJHON cpeje.
JIyud cBera. Toue4yHbI ICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHus cBeTa. [locTpoeHne n300paxkeHnl B IIIOCKOM 3epKaje.

[Ipenomiienue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOIIOTHBIN MOKa3aTelb MPEIOMIICHHUS.
[Tonnoe BHyTpeHHee oTpakeHue. [IpenenbHblil yroi MoIHOro BHYTPEHHETO OTPasKEeHUSI.

Hucnepcus cBeta. CioxkHbIi cocTaB 6emoro cera. L[ser.

Cobuparoie u pacceuBaroiye IuH3bl. ToHkas nuH3a. @OKYCHOE pacCTOSIHUE U ONTHYECKAs
cwI1a TOHKOM JInH3bI. [TocTpoeHne n300pakeHuit B COOMPAIONINX U pacCeHBAIOIINX JHH3aX. DopMyiia
TOHKOM JIMH3EI. Y BeJIMUCHHE, TaBAEMOE JIMH30M.

[Ipenensl MPUMEHUMOCTH T€OMETPUIECKON OTITUKH.

Bonnosas ontuka. Untepdepenius cBera. KorepeHTHbIE HCTOUHUKH. Y CIIOBUS HAOTIOACHHUS
MaKCHUMyMOB U MUHHUMYMOB B HHTEPGEPECHIMOHHOW KapTHHE OT ABYX CHH(A3HBIX KOTEPEHTHBIX
HMCTOYHUKOB.



Hudpaxkius ceeta. Judpakunonnas pemeéTka. YcaoBue HaOMOeHNUS ITTaBHBIX MAaKCUMYMOB
NP TaJICHUA MOHOXPOMAaTHYECKOTO CBETa Ha TU(PAKIIMOHHYIO PEIIETKY .

[Tonspu3zamus ceTa.

TexHudyeckue YCTpOWCTBA M TMPAKTUYECKOE MPUMEHEHHE: O4YKH, Jyma, (oToamnmapar,
MPOEKIIMOHHBIN armapaT, MUKPOCKOII, TEJIECKOII, BOJOKOHHAs ONTHKA, AU(paKIMOHHAs PEeHETKa,
HOJISIPOUI.

Jlemoncmpayuu

[IpssmMonuHEiHOE pacHpOCTpaHEHUE, OTPAaXEHHE U IpeloMieHHe cBeTa. OnTuueckue
npudOpBHI.

[TonHoe BHyTpeHHEE oTpaxeHue. Mojienb CBETOBOA.

HccnenoBanue CBOMCTB N300paKEHUM B JIMH3AX.

Mopnenn MUKpOCKOIa, TENECKOTIa.

Habmronenue narepdepeHnu crera.

Hab6mronenue nudpakuuu ceera.

HaGnronenue nucnepcun cBeTa.

[Tony4yeHue cnexTpa ¢ NOMOUIbIO IPU3MBI.

[Tomyuenne criekTpa ¢ MOMOIIBI0 AU(PPAKITUOHHON PEHIETKH.

Habmonenne nonsipu3ayu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamophule pabomol

W3mepenue nokasaress NpeaoMIIEHUs CTEKIIA.

HccrnenoBanue cBOMCTB M300paKECHHIA B JIMH3AX.

HaGnronenue aucnepcun cBeTa.

Pa3znes 6. OcHOBBI cieiHAJIBHOM TEOPHH OTHOCUTEIbHOCTH

I'pannubl NMPUMEHMMOCTH KJIACCHYECKOM MexaHuku. lloctynaTel cnenuanbHOM Teopuu
OTHOCUTEJIHOCTU: HWHBAPUAHTHOCTh MOJYJII CKOPOCTM CBETa B  BaKyyMe, MPUHIUI
OTHOCUTENbHOCTH DUHILTEHHA.

OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeJIEHHE BPEMEHH U COKPALLIEHUE JITUHBI.

DHeprus U UMIYJIbC PEISITUBUCTCKOM YaCTHIIBI.

CB43b MACChI C SHEPTUEH U UMITYJIbCOM PEISATUBUCTCKON YaCTHUIIBI. DHEPTHUs MOKOSI.

Paznen 7. KantoBas ¢pusuka

Tema 1. Dnemenmol KGAHMOBOU ONMUKU

®oronsl. Gopmyna [Inanka cBs3u >HEPruM QOTOHA C €ro YaCTOTOH. DHEPrust U UMITYJIbC
doToHa.

OtxkpeiTue u uccnenoanue porodddexra. Onpitel A. I'. CroneroBa. 3akoHbl GoTodddekra.
VYpasuenue DitnmreitHa s hotodddekra. «Kpacnas rpanuma» Gororddexra.

Hasnenue ceera. OnbiTsl [1. H. JIeGenena.

XUMHAYECKOE IEUCTBUE CBETA.

TexHuueckue yCTpOWCTBA W TMPAKTUUECKOE NpHUMEHEeHHe: (HOTO3IEMEHT, (HOTOAATUMK,
COJIHEUHas OaTapesi, CBETOIUOI.

Jlemoncmpayuu

®doTor(deKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3akoHOB BHeIIHETo GoTodddekra.

Cseroanos.

Conneynas Oarapes.



Tema 2. Cmpoenue amoma

Monens atoma Tomcona. OnbiThl Pesepdopna o paccesnuto o -yactuil. [Inanerapnas moaens
atoma. [Toctynartel bopa. M3myuenue u noriouienre (OTOHOB MPH IIEPEXO0/Ie AaTOMA C OTHOTO YPOBHS
SHepruu Ha Jipyrou. Buael ciektpoB. CHEKTp YpOBHEN S3HEPTUU aTOMa BOJIOPOIA.

BonnoBgie cBoMcTBa yacTull. Bonuel ae bpoins. KopmnycKyisipHO-BOJHOBOM Tyaiu3Mm.

CnoHTaHHOE U BBIHYKJIEHHOE U3IIyYEHHE.

TexHuueckue yCTpOMCTBA M INPAKTUYECKOE IMPUMEHEHUE: CHEKTPAJIbHBIA  aHaIU3
(cekTpockon), 1a3ep, KBAHTOBBI KOMITBIOTED.

Jlemoncmpayuu

Moguens onbita Pesepdopra.

Omnpenenenue JJIMHBI BOJIHBI J1a3epa.

Habmonenne nuHeRvaTbIX ClIEKTPOB U3JTy4EHUSI.

Jlazep.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

Habmionenue nuHeyaToro crnekrpa.

Tema 3. Amomnoe aopo

OKCHIEpUMEHTHI, JTOKA3bIBAIOLINE CIOXHOCTh CTPOEHUs sipa. OTKpBITHE PAJHMOAKTUBHOCTH.
OmneiTel Pezepdopna mo ompeneneHUo cocTaBa paguoakTHUBHOro u3inydeHus. CBoiicTBa anbda-,
Oera-, raMMa-u3ilyuyeHus. BiusHue paJuoakTUBHOCTHU Ha )KUBbIE OPraHU3MBbI.

OTtkpeiTHE TIpOoTOHA W HelTpoHa. HykmonHas monens siipa [eiizenOepra—Banenko. 3apsn
saapa. MaccoBoe uucio sapa. M3oromnst.

Anbda-pacniag. ONEKTPOHHBIM M TMO3UTPOHHBIN OeTa-pacman. ['amma-usmydenue. 3akoH
PaaMOaKTUBHOTO pacnaja.

OHeprust CBA3M HYKJIOHOB B sizipe. SlnepHble cuiibl. JleekT Macchl sapa.

Snepuble peakuuu. JleneHue U CUHTES SIEp.

SAnepuslii peaktop. TepmosaepHslii cunTes. [IpoOiaembl 1 IepCIEKTUBBI SAEPHON YHEPTETHKU.
OKOJIOTHYECKHE aCIEKTHI SIEPHON DHEPIETHKH.

OnemeHTapHble YacTULIbl. OTKPBITHE O3UTPOHA.

MeTto/1b1 HaONIOIEHUS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHULL.

@®yHIaMEeHTalIbHbIE B3auMOAeHCTBUS. EqUHCTBO (hr3nueckol KapTUHbBI MHpa.

TexHn4yeckue yCTpOHCTBA M IPAKTUYECKOE IPUMEHEHHE: JO3UMETp, Kamepa Buibcona,
SJIEPHBINA peakTop, aToMHasi bomoa.

Jlemoncmpayuu

CuéTunK HOHU3UPYIOIIUX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue TpekoB yacTull (110 TOTOBBIM (poTorpadusim).

Pa3znesa 8. DiieMeHTBI ACTPOHOMUM U ACTPOPU3MKH

Ortansl pa3BUTUS acCTpOHOMHUH. [IpHuKiIagHOE 1 MUPOBO33pEHUYECKOE 3HAUYEHUE ACTPOHOMMUH.

Bun 3Bé3anoro Heba. Co3Be3aus, spkue 3BE3/1bl, INIAHETHI, UX BUAUMOE ABH)KEHUE.

Conneunas cucreMa.

Counnie. ConHeyHast akTUBHOCTh. MicTrounuk 3Heprun ConHua v 3B€3/1. 3BE3/1bl, UX OCHOBHbBIC
XapakTepuUCTHKHU. JluarpaMma «CHIEKTpajbHBIM KJIacC — CBETUMOCTb». 3BE3IBI TJIaBHOU
[OCTIEIOBATENbHOCTH.  3aBUCHMOCTh ~ «Macca —  CBETHMMOCTb»  JUIsl  3BE34  TJIaBHOM
IIOCIIEI0BAaTENbHOCTH. BHyTpeHHee cTpoeHne 3BE3a. COBpPEMEHHBIE IIPEACTABICHUS O
IPOUCXOXKIEHNH U 3BotoLMU CoslHIA U 3BE3]. DTamnbl )KU3HU 3BE3L.



Mnineunsiii [Iyte — nama [Manaktuka. [lonoxxenne n aBuxenue Connua B ['amaktuke. Tumsl
rajlakTuk. PaguoranakTiuky u kBazapbl. YEpHbIE ABIPHI B SApaX ralakTHK.

Bcenennas. Pacmmpenue Bceenennoii. 3akon Xa06na. Pasberanme ramaktuk. Teopus
Bonpmioro B3peiBa. PennkroBoe usnyyeHue.

MacmtabHas cTpykrypa Beenennoit. Metaranaktuka.

Hepeménneie mpobieMbl acCTpPOHOMUMU.

Yuenuueckue nabnrooenus

Habmionenns HeBOOPYKEHHBIM IJ1a30M C MCIIOJIB30BaHUEM KOMITbIOTEPHBIX MPUIOKEHUHN IS
OTIpeIeICHUs] TI0JIOKEHUSI HEOECHBIX OOBEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3/HUS
CeBepHOro nostymapus 1 sipkue 3BE31bl.

Ha6mronenus B Teneckon Jlynsl, mianer, Mieunoro [TyTu.

O6o0maromniee NOBTOPEeHUE

Ponb pusmku u acTpoOHOMUHN B IKOHOMUYECKON, TEXHOJIOTUYECKOH, COIIMAIbHOM U STHYECKON
cdepax IeATeTbHOCTH YeJIOBEKa, POJIb U MECTO (PM3UKH M aCTPOHOMHHU B COBPEMEHHON Hay4YHOH
KapTHHE MHpa, POJib (PU3NYECKON TeopuH B (POPMUPOBAHUH NPECTABICHUN O (PU3NUECKOI KapTHHE
MHUpPa, MECTO (PU3MYECKOW KapTHHbI MUpa B OOIIEM psAy COBPEMEHHBIX €CTECTBEHHO-HAyUHBIX
MIPEICTABICHUIN O TPUPOJE.

MexknpeaMeTHbIe CBA3H

Uzyuenne kypca ¢uszuku 0azoBoro ypoBHs B 11 kiacce ocCylecTBiseTcs € Y4ETOM
coJiepKaTeIbHBIX MEXIPEJIMETHBIX CBsI3€l ¢ KypcaMu MaTeMaTHKH, OMOJIOTUH, XUMHUH, reorpaduu
U TEXHOJIOTHH.

Meoicnpeomemuule nonsimusl, CBSI3aHHBIE C U3yYE€HUEM METOJJOB HAyYHOTO IIO3HAHUS: SIBJICHUE,
HayuyHbI (akT, runoresa, (u3nueckas BEIWYMHA, 3aKOH, TEOpHs, HAOIIOJCHHE, SKCIEPHUMEHT,
MOJIEIUPOBAaHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxa: peuieHne CHUCTEMbl YpaBHEHHWH, TPUTOHOMETpUYECKHE (DYHKIUH: CHHYC,
KOCHHYC, TAH['€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO, BEKTOPBI U X MPOEKLIUU
HAa OCH KOOPJAMHAT, CJIOKEHHE BEKTOPOB, MPOU3BOIHBIC 3JIEMEHTApHBIX (GYHKIUHM, MpPU3HAKU
1oJ00Hs TPEYTOJIbHUKOB, OTPEIEICHUE TUIOIIAAN TUNIOCKUX (GUTyp 1 00BbEMa Tell.

buonozus: snexTpuyeckue sIBICHUS B KUBOU NpUpPOJE, KojebaTeabHble JBUKEHHS B )KUBON
IPUPOJIE, ONITUUECKHE SIBJIICHUS B KUBOU MPUPOJIE, ACUCTBUE paiialliy Ha )KUBbIE OPraHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KpUCTAJNINYECKAsi CTPYKTYpa TBEPABIX TEJl, MEXaHU3MBbI
00pa30BaHMsl KPUCTAJUIMYECKON PEIIETKHU, CIEKTPAIbHBIN aHAIH3.

l'eocpagpusa: MarHuTHBIE TONIOCA 3€MJIM, 3aJ€KW MArHUTHBIX Py, (OTOCHEMKA 3EMHOMN
MOBEPXHOCTH, IIPE/ICKA3aHUE 3EMIIETPACECHUII.

Texnonocusi: TUHUM SJIEKTPONEPENAdY, NEHEPATOp MNEPEMEHHOIO0 TOKA, 3JIEKTPOABUIATEIb,
UHIYKIMOHHAs Te4yb, pajap, paguonpuéMHHUK, TEJIeBU30p, aHTeHHa, TtenedoH, CBY-meus,
IPOEKLIMOHHBIN anmnapaT, BOJOKOHHAs ONTHKA, COJTHEYHAsl OaTapes.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIETI'O OBPA3OBAHMUA

OcBoenune yudeOHOro mpenvera «@usmka» Ha ypOBHE cCpeqHero oOmiero oOpa3oBaHUS
(6a30BBIf  ypOBEHB) JIOJDKHO  OOECTHEUUTh  JOCTH)KCHHE  CICAYIONIUX  JIMYHOCTHBIX,
MeTanpeMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHBI

JIM4HOCTHBIE pE3yJbTaThl OCBOCHHUs y4eOHOro mpeamera «Du3nKa» MOKHBI OTpakaTh
TOTOBHOCTh M CITOCOOHOCTH OOYYaIOIINXCSl PYKOBOJICTBOBATHCS C(HOPMHUPOBAHHON BHYTPEHHEH
MO3UIMECH JTMYHOCTH, CHCTEMOH IICHHOCTHBIX OpPWEHTAIlMi, TO3UTHUBHBIX BHYTPCHHHX
yOeXKICHU, COOTBETCTBYIOUIMX TPAJAULIMOHHBIM LIEHHOCTSM POCCHICKOro  OOIIecTBa,
paciIMpeHne XKU3HEHHOTO OIbITa U OMbITA JAESITETLHOCTH B IMPOILIECCE PeaTn3alid OCHOBHBIX
HaIpaBJICHUI BOCIIUTATEILHON JESITETPHOCTH, B TOM YHUCIIE B YACTH:

1) rpaxxa1aHCKOro0 BOCIMTAHUSA:

c(OpMUPOBAHHOCTh TPAKIAHCKOM TMO3UIMH  OO0ydYaromierocss Kak akTUBHOTO U
OTBETCTBEHHOT'0 WJIEHA POCCUICKOr0 00IIeCTBa;

MPUHATHE TPAJUIIMOHHBIX OOIICYSIIOBEYCCKUX TYMAHUCTHUYCCKHX M JICMOKPATHYCCKHIX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO NIEATEIHHOCTh B HMHTEpECax TPaXkIaHCKOTO oOIecTBa,
y4acTBOBATh B CAMOYIPaBIEHUH B 00pa30BaTeIbHON OpraHU3aIH;

YMEHHE B3aHMOJCHCTBOBATh C COIMAIBHBIMU HWHCTUTYTAMH B COOTBETCTBHH C HX
GYHKIUSAMHI 1 Ha3HAYEHUEM;

TOTOBHOCTh K TYMaHUTapPHON M BOJOHTEPCKOU NEATEILHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHUS

c(OPMHPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UICHTHYHOCTH, MATPUOTU3MA;

[IEHHOCTHOE OTHOIIEHUE K TOCYAapCTBEHHBIM CHMBOJAM, JOCTHXKEHUSM POCCUUCKHUX
Y4EHBIX B 007aCTH (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI0 BOCITUTAHMSA:

c(OpPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STHYECKOTO TTOBEICHHUS;

CIIOCOOHOCTH OLICHUBATh CUTYALIMIO U IPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTHPYSCh Ha
MOpaIbHO-HPABCTBEHHBIE HOPMBI U [ICHHOCTH, B TOM YHUCIIE B JIEATEIBHOCTH YUEHOTO;

OCO3HaHHUE JINYHOTO BKJIaJla B IOCTPOEHUE YCTOMUNBOTO OyAyLIETO;

4) 3¢TeTHYECKOT0 BOCIIMTAHUS

ACTETHYECKOE OTHOIICHHE K MUPY, BKIIFOYAsl 3CTETUKY HAYYHOTO TBOPYECTBA, MIPHUCYIIETO
buznueckoil HayKke;

5) Tpy10BOT0 BOCIUTAHUS:

MHTEpEC K PA3TUIHBIM chepam mpodecCHOHATBHOM e TETFHOCTH, B TOM YHCIIE CBI3aHHBIM
¢ (QU3MKONH M TEXHHMKOW, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOp Oyaymied mnpodeccuu u
pean30BbIBATh COOCTBEHHBIE )KM3HEHHBIE TIAHBI,

TOTOBHOCTh M CTIIOCOOHOCTHh K OOpa30BaHUIO M CaMOOOpa30BaHUIO B 00nMacTu (U3MKH HA
MPOTSKEHUH BCEU KU3HU;

6) IKOJIOrHYeCKOro BOCTUTAHUS

c(OpPMUPOBAHHOCTh IKOJIOTUYECKOW KYJIBTYPhl, OCO3HAHHE TJI0OATBLHOTO XapakTepa
HKOJIOTHUECKUX MPOOIIeMm;

IJIAHUPOBAHUE U OCYILECTBICHUE JIEUCTBUI B OKPY’KAIOIIEH Cpelie HA OCHOBE 3HAHUS LIEJIei
YCTOWYMBOTO Pa3BUTHUS YETIOBEUECTBA;



pacuiMpeHue OmbITa JeATeNbHOCTH SKOJOIMYECKOW HalpaBICHHOCTH Ha OCHOBE
UMEIOIINXCS 3HAHUH 110 pr3HKe;

7) HEHHOCTH HAYYHOT'O TIO3HAHMUSI:

Cc(OPMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA (PU3NYECKON HAYKH;

OCO3HAHME IICHHOCTH HAyYHOW JEATEIbHOCTH, TOTOBHOCTh B MPOIECCE M3YUCHUST (PU3UKU
OCYIIECTBIIATH MPOCKTHYIO U HCCIEAOBATEIbCKYIO eI TEIFHOCTh MHIANBUIYyaTbHO U B TPYTIIE.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3naBaTebHBbIC YHUBEPCAJIbHBIE YUeOHbIE 1eHCTBUS
ba3oBbie Jiornueckue 1eMCTBUSA:

CaMOCTOSITENIbHO (pOpMYIMpOBaTh M aKTyalM3UpoOBaTh MNpoOJieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

ONPENENATh UEIH AESITeIbHOCTH, 33/1aBATh MAPAMETPhl U KPUTEPUHU UX TOCTUKEHUS;

BBISIBJIATh 3aKOHOMEPHOCTH U MTPOTUBOPEUHS B pacCCMaTPUBAEMBIX (PU3NUYECKUX SBJICHUAX;

pa3pabaThIBaTh IUIaH pElIeHHs TPOOIeMbl ¢ YUETOM aHAIN3a UMEIOLINXCS MaTepUaIbHbIX
Y HEMaTepHAJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JI€SITEIBHOCTh, OLEHUBATH COOTBETCTBHE PE3YJIHTATOB LENSM,
OLICHUBATh PUCKU MOCJIEACTBUN IEITEIBHOCTH;

KOOPJAMHHUPOBATb M BBINOJHATH pabOTy B YCJIOBHUSX pEaJbHOrO, BUPTYalIbHOIO U
KOMOMHHMPOBAHHOTO B3aMMOJICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIIJICHHUE [IPH PEIICHUH KU3HEHHBIX TPoOIIeM.

Bba3oBbie ucciieqoBaTe/IbCKHE 1eHCTBUS:

BIIQJICTh HAYYHOW TEPMHHOJOTHEH, KIFOUEBBIMH TOHATHUAMH M METOAaMHU (U3HUYECKOM
HayKU;

BJIQJICTh HABBIKAMHU Y4YEOHO-HCCIIEAOBATEIHCKOW U MPOSKTHOM NEATEIHPHOCTH B 00JIacTH
(Gu3KKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TTOMCKY METOOB PEUICHUS 3a/1a4
(GU3UYECKOTO Co/lepKaHusl, IPUMEHEHHUIO Pa3TUYHBIX METOIOB ITO3HAHMSI;

BIIQJIETh BUJAAMH JACSATEIBHOCTH IO MOJYYEHHIO HOBOI'O 3HAHMS, €ro HHTEpIIpPETaluu,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3IMYHBIX YICOHBIX CUTYAIUSIX, B TOM YHCIIE TIPU CO3/IaHUN
y4eOHBIX MPOCKTOB B 00JIACTH (PU3UKH;

BBISIBIIATh TPUYMHHO-CJICICTBEHHBIC CBSI3M M aKTyaJIM3UPOBaTh 3a7ady, BBIJIBUTATh
TUNOTE3y €€ PEelICHUs], HAXOIUTh apPTYMEHTHI JIJIs J0Ka3aTeIbCTBA CBOMX YTBEPKACHUH, 3a1aBaTh
napameTpbl U KpUTEPUH PELICHUS;

aHAJM3UPOBATH TOJYYCHHBIC B X0/ PEIICHUS 3a/1a4l Pe3yJIbTaThl, KPUTHUYECKHU OLICHUBATh
WX JIOCTOBEPHOCTD, TPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHSIX;

CTaBUTH U (HOPMYITHPOBATH COOCTBEHHBIE 331aUl B 00Pa30BaTEIbHOM AESITENLHOCTH, B TOM
qrClie TIPY U3YYCHUU (DU3HKHY;

JIlaBaTh OIEHKY HOBBIM CUTYAIIHsIM, OLICHUBATh TPUOOPETEHHBIN OIIBIT;

YMETh MEPEHOCUTH 3HAHUS 10 (PU3HKE B MPAKTUYECKYIO 001aCTh KU3HEACITEIbHOCTH;

YMETbh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1acTel;

BBIJIBUTaTh HOBBIE UJIEU, IPEAIaraTh OPUTMHAIbHBIC TOAXOAbI U PEIICHMUS;

CTaBUTH MPOOJIEMBI U 33]]a4H, TOMYCKAIOIINE aJTbTEPHATUBHBIC PEIICHUSI.

PabGora ¢ undopmanmeii:

BJIa/IETh HABBIKAMH TONy4YeHUS WH(OpMAMKU (PU3NYECKOTO COJEPIKaHUS M3 HCTOUYHHUKOB
pa3HbIX THUIIOB, CAMOCTOSITEIbBHO OCYILIECTBISATh IOMCK, aHalIW3, CHCTEMaTH3alUul0 U
WHTEPIIPETAINIO HH(POPMAIIH Pa3IMYHBIX BUIOB U (DOPM IIPEICTaBICHHSI,



OLIEHUBATh JJOCTOBEPHOCTH MH(OPMAIINH;

UCTIONIB30BaTh CPEACTBa HMH(MOPMAIIMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJOTHH B
pEUICeHNH KOTHUTHBHBIX, KOMMYHUKAaTHBHBIX W OPTaHM3alMOHHBIX 3a/ad C COOJIOJICHUEM
TpeOOBaHMI SPrOHOMUKH, TEXHUKU O€30MaCHOCTH, TUTHUEHBI, PECYpCcOCOCPEKEHHS, TPABOBBIX
ATUYECKHX HOPM, HOPM HH(POPMALIMOHHOM 0€3011acHOCTH;

CO3/1aBaTh TEKCTHl (U3UYECKOTO COJACPKAaHUS B pPA3NUYHBIX (opMmaTax ¢ ydETOM
Ha3Ha4YeHUs MH()OPMAIINH U 1IeTIEBOH ay TUTOPUH, BEIOUPAsi ONTUMAIBbHYIO (GOPMY MPEICTABICHHS
U BU3YyaJIHM3alllu.

KoMMmyHukaTHBHBIC YHHBepcaabHbIe y4eOHbIe 1eCTBHUSA:

OCYILIECTBIISATH OOIIEHHE HAa YPOKaX (PU3MKH U BO BHE-YPOUHOM JEATEIbHOCTH;

pacro3HaBaTh MPEANOCHIIKA KOHPIUKTHBIX CUTyallMi U CMATYaTh KOHQIUKTHL;

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHS C HCIIOJIb30BAaHUEM SI3BIKOBBIX
CPEICTB;

IIOHUMATh U MCII0JIb30BaTh IPEUMYILIECTBA KOMaHIHON ¥ UHAUBHYyaIbHON paboTBhI;

BbIOMpATh TEMATUKYy M METObl COBMECTHBIX AEHCTBHM C Yy4€TOM OOIIHMX HMHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT'0 4ICHA KOJIEKTHBA,

IIPUHUMATh LEIU COBMECTHOM JESATEIIBHOCTH, OPraHU30BBIBATH M KOOPAUHUPOBATH
JIEHCTBHS 110 €€ JOCTHKEHUIO: COCTABIIATH IUIaH JEHUCTBUN, paCIPEENISATh POJIA C YYETOM MHEHHN
Y4aCTHUKOB, 00CYKIaTh pe3yJIbTaThl COBMECTHON pabOThI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJAa M KaXKJOr'0 Y4aCTHHKA KOMaHJbl B OOLIMH pe3ysbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpelaraTb HOBBIE IPOEKTHI, OLICHMBATh WJIEH C MO3ULUU HOBHU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYULIECTBIIATE TO3UTHBHOE CTPAaTETMYECKOE IIOBEIEHUWE B PA3IUYHBIX CHUTyalusX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKeHHE, ObITh HHUIIMATUBHBIM.

PeryasiTuBHble yHUBepPCAJIbHbIE YUeOHbIE 1eliCTBUSA
Camoopranusanus:
CaMOCTOSITENIbHO OCYIIECTBIATh MO3HABATENBHYIO ACSITENBHOCTh B 00MacTH (GU3UKU U
ACTPOHOMUH, BBISIBIISITH TPOOJIEMBI, CTABUTH U ()OPMYJIUPOBATH COOCTBEHHEIE 3a/1a4H;
CaMOCTOATENIBHO COCTABJIATH IUIAH PELIEHUs PACUETHBIX M KAYECTBEHHBIX 3aj]ady, IUIaH
BBITIOJTHEHHSI TIPAKTUYECKOM pPabOThI ¢ Y4ETOM MMEIONMIUXCS PECYpCOB, COOCTBEHHBIX
BO3MOXHOCTEHN U MPEANIOYTECHNN;
JIaBaTh OLIEHKY HOBBIM CUTYaIIHSIM;
pacIIMpATh paMKH Y4€OHOTO TIpeIMETa Ha OCHOBE JIMYHBIX MPEATIOUTECHUH;
JiefaTh OCO3HAHHBIA BBHIOOp, apryMEHTHPOBAaTh €ro, OpaTh Ha ceOsl OTBETCTBEHHOCTH 3a
pelIeHuE;
OLICHUBATh MIPUOOPETEHHBIN OIIBIT;
Croco0CTBOBATh (DOPMUPOBAHUIO U MPOSBICHUIO dPYIUIIUN B 00JACTH (PU3UKHU, ITOCTOSTHHO
MOBBILIATH CBOM 00pa30BaTENbHBIN U KyJIbTYPHBIH YPOBEHbD.
CaMOKOHTPOJIb, IMOIIHOHAJIbHbI HHTE/IEKT:
JlaBaTh OIICHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTUBBI B JIE€ATE€IbHOCThH, OLIEHUBATh
COOTBETCTBHUE PE3YJITATOB LIEISIM;
BJIa/I€Th HaBBIKAMH MMO3HABATENBHON pe(hIeKCUU KaK OCO3HAHUS COBEPIaeMbIX JeHCTBUN
Y MBICJIUTEIIbHBIX MPOLECCOB, UX PE3YJIHTATOB U OCHOBAHUI;
MCTIONB30BaTh MPUEMBI pe(JISKCUU TS OLIEHKHU CUTYallud, BEIOOpa BEPHOTO PEIICHUS;
YMETbh OLICHUBATh PUCKH U CBOEBPEMEHHO MTPUHUMATh PELIEHUS IO UX CHHKEHUIO;



MPUHUMATh MOTHUBBI M ApTYMEHTHI JPYTHUX MPU aHAIIU3€E PE3YJIbTATOB IEATEIHHOCTH;

MNPUHHUMATDh 06651, IIOHHUMas CBOM HEAOCTATKHU U JOCTOMHCTBA,

NPUHUMATh MOTUBBI U APTYMEHTHI JJPYTUX MIPH aHAJTU3E PE3yJIbTAaTOB JICATEIILHOCTH;

NPU3HABATh CBOE MPABO U MPABO JPYTUX HA OMIMOKH.

B nporiecce OCTHKEHUS TUYHOCTHBIX PE3yJIbTATOB OCBOCHMS ITPOrpaMMBbl IO (PU3UKE AJIs
YPOBHSI CpeHEro o0miero o0pa3oBaHusl y OOyUYaIOIIMXCA COBEPIICHCTBYETCS IMOITMOHAIBHBIN
WHTEJUIEKT, MPEINoaraloniuii ChOpMHUPOBAHHOCTS:

CaMOCO3HaHUs, BKITIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHATBHOE COCTOSIHHE,
BUJICTH HAMIPABJICHUS Pa3BUTHsI COOCTBEHHOM SMOIIMOHATBHOMN cepbl, ObITh YBEPEHHBIM B ce0e;

CaMOpEeTyJIHPOBaHUS, BKIIFOUYAIOIIETO CAMOKOHTPOJIb, YMEHUE IPUHUMATh OTBETCTBEHHOCTh
3a CBOE MOBEJICHHE, CIIOCOOHOCTh aJalTHPOBATHCS K SMOIIMOHATIHLHBIM H3MEHEHUSIM H MTPOSIBIISITH
THOKOCTB, OBITH OTKPBITHIM HOBOMY;

BHYTpEHHEH MOTHBAIIMH, BKJIIOYAIOIIEW CTPEMIJICHHE K JOCTHIKCHHIO IENH M YCIeXy,
ONTUMU3M, MHUIIUATHUBHOCTb, YMCHUC HeﬁCTBOBaTb HUCXO0Os N3 CBOUX BO3MO)KHOCT€I\/JI;

OMITATUH, BKIIOYAIOMIEH CHOCOOHOCTh MOHMMATH SMOIMOHAILHOE COCTOSHUE IPYTHUX,
YYUTBHIBATh €TO MPH OCYIIECTBICHUH OOIIEHHS, CIIOCOOHOCTh K COUYBCTBHUIO U CONEPEKUBAHUIO;

COLIMAJIBHBIX HABBIKOB, BKJIIOYAIOIINX CIIOCOOHOCTH BBICTpanBaTh OTHOIICHHA C APYTHMMHU
JFOAbMU, 3200TUTHCS, IPOSBIISATh HHTEPEC U Pa3peIIaTh KOH(IUKTHI.

INPEAMETHBIE PE3YJIBTATbBI

K koniy oOyuenust B 10 kiacce mpeaMeTHbIe pe3ysibTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxaTb c(HOPMUPOBAHHOCTh Y 00YHYaIOIIUXCSI YMEHUI:

JIEMOHCTPUPOBATh HA MpUMEpax pojib U MecTO (U3UKU B (OPMUPOBAHUU COBPEMEHHOM
Hay4YHOU KapTUHBI MHPA, B PAa3BUTUU COBPEMEHHOM TEXHUKH U TEXHOJOTHM, B IPAKTUYECKOU
JIeSITEIILHOCTH JIFOJICH;

YUUTHIBaTh TPAHUIBl MPUMEHEHHUS] U3YYEHHBIX (PU3NYECKUX MOJeNel: MaTepualibHas
TOYKa, MHEpIHaJbHas cucTeMa OTcuéra, aOCOMIOTHO TBEPIOE TENO, WACANbHBIM ra3, MoJenu
CTPOEHHUsI Ia30B, KUIKOCTEH M TBEPABIX TEJ, TOYCUHBIA AICKTPUYECKUH 3aps] IPU PELICHUU
bu3nYecKux 3a1ad4;

pacro3HaBath (U3MUECKHE SBICHUS (TIPOLIECCH) M OOBICHATh WX HA OCHOBE 3aKOHOB
MEXAHHUKH, MOJIEKYJIIPHO-KMHETUYECKOW TEOpUM CTPOEHUS BEUIECTBA M DJIEKTPOJUHAMMKU:
pPaBHOMEPHOE W PAaBHOYCKOPEHHOE TPSMOJIMHEHHOE JBM)KEHHE, CBOOOJHOE TMaJCHUE Ted,
JBUKEHHE [0 OKPYKHOCTHU, MHEPLUS, B3auMoieicTBUE Tel, Tudpdy3us, OpOyHOBCKOE JBUKEHHE,
CTPOCHHE KUAKOCTEW U TBEPABIX TEJ, U3MEHEHHE 00bEMa TeJl IPU HarpeBaHUU (OXJIAXACHUN),
TEIUIOBOE PAaBHOBECHE, HUCIAPEHUE, KOHACHCALMs, IUIABJICHUE, KPUCTAJUIM3ALMs, KUIICHHE,
BIIQ)KHOCTb BO3/1yXa, NOBBILLIEHUE JABJIEHMS ra3a IIPU €ro HarpeBaHUU B 3aKPBITOM COCYAE, CBA3b
MEXIy IapaMeTpamMu COCTOSIHHSA ra3a B M30IIpoleccax, IEKTpHU3alus Tel, B3auMOACHCTBUE
3aps0B;

OIKCBIBATH MEXAHUYECKOE JBUKECHUE, MCIIOJb3Ys (PU3NYECKHE BEIMUYMHBI: KOOPIMHATA,
IyTh, NEPEMEILIEHUE, CKOPOCTh, YCKOPEHUE, Macca Teja, CHJIA, UMILYJIbC Tella, KHHETHYecKas
SHEprus, MOTEHIWalbHAas SHEPIUs, MeXaHHueckas paboTa, MexaHM4YecKas MOUIHOCTh; IpHU
ONMCaHUM MPABUIIBHO TPAKTOBATh (PU3NUECKUI CMBICI UCIIOIb3YEMBIX BEJIMUNH, UX 0003HAYEHHUS
U €IUHMIIBI, HAXOJIUTHh (POPMYIIBI, CBSI3BIBAIOIIUE JAHHYIO (PU3MUECKYIO BEJIMUYUHY C IPYTHMHU
BEJIMYHUHAMU;

ONMUCBHIBAaTh H3YYEHHBIE TEIUIOBBIE CBOWCTBA TEJI M TEIUIOBBIC SIBJICHUS, HCIOJIb3Ys
¢u3nueckue BEJMYMHBL: JIABJICHUE Ta3a, TEMIepaTypa, CpEelHAs KHUHETHYeCKas DSHeprus
XA0TUYECKOr0 JBMKECHMSI MOJIEKYJ, CPEOHEKBaJpaTU4Has CKOPOCTb MOJIEKYJ, KOJUYECTBO
TEIUIOThI, BHYTPEHHsSI 3HEprus, padora rasza, Ko3(GQUIMEHT MOJE3HOro NEHCTBUSA TEIUIOBOIO



JIBUTATENIS; IPU ONMCAHUU MTPABUIIBHO TPAKTOBATh (PU3UYECKHUI CMBICI UCIOIb3yEMbIX BEITUYHH,
uX OOO3HAYCHHS ¥ EIWHHUIBI, HAXOAWTHb (OPMYJBI, CBS3BIBAIOIIME NAaHHYIO (U3NIECKYIO
BEJIMYMHY C JPYTUMH BEJIUYHHAM;

ONMCHIBATh HM3YUYCHHBIEC DJIEKTPUYECKHE CBOMCTBA BEIIECTBA U JJICKTPUYECKUE SIBICHUS
(mporecchl), UCTIONB3Ysl (PU3UUECKUE BEIMUMHBL AJIEKTPUUYECKUH 3apsij, 3JIEKTpUYECKOe IOJIE,
HanpsOKEHHOCTh  TOJIS,, MOTEHLMAal, pPAa3sHOCTh IMOTEHIHAJIOB; IpPU ONUCAHUM MPABUIBHO
TPAaKTOBaTh (PU3MYECKUIM CMBICI MCIOJB3YEMbIX BEIMYMH, UX OOO3HAYCHHsS U EAUHUIIBL;
yKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIOLINE JAHHYIO (PU3MUECKYIO BETMUUHY C IPYTUMHU BeIMUUHAMM;

aHaATU3UpPOBaTh (PU3MUYECKHE MPOIECChl U SBJICHUS, UCHOJb3Yys (DU3MYecKHe 3aKOHBI U
IPUHLMIBL: 3aKOH BcemupHoro tarorenus, |, Il u |1l 3akonsr HploTOHA, 3aKOH coxpaHeHus
MEXAHUYECKOM DHEPIUM, 3aKOH COXPAHCHMS MMITYJIbCA, IPUHLUI CYNEPIO3UIMNA CUJI, IPUHLUI
paBHOIPAaBUSI MHEPLUAIBHBIX CUCTEM OTCYETA, MOJIEKYJIIPHO-KMHETUYECKYIO TEOPUIO CTPOEHUS
BEIIECTBA, T'a30BbIE 3aKOHBI, CBSA3b CPENHEH KUHETUYECKOW HHEPIMM TEIUIOBOTO JIBHYKEHUS
MOJIEKYJT ¢ a0CONIOTHOM TeMIlepaTypoid, MEpBBIH 3aKOH TEPMOJWHAMMKH, 3aKOH COXPaHEHUS
JIEKTPUYECKOT 0 3apsaa, 3akoH KysoHa, mpu 3ToM pa3nuuarh CIOBECHYIO (POPMYIUPOBKY 3aKOHA,
ero MaTeMaTH4eCKOE BBIPAKEHHUE U YCIIOBHS (IPaHUIIbI, 001aCTH) MPUMEHUMOCTH;

OOBSACHATH OCHOBHBIE IPUHIUIIBI JEHCTBUS MAIIUH, IPUOOPOB U TEXHUYECKUX YCTPOUCTB;
pas3nInyaTh yCIOBUs MX O€30MaCHOTO UCIIOIB30BAHUS B TIOBCEAHEBHOM KHU3HM,

BBINOJIHATh JKCIEPUMEHTHI 110 HCCIICAOBAHUIO (DU3MUECKUX SBIEHUH U IIPOLIECCOB C
UCIOJIb30BAaHUEM NPSAMBIX M KOCBEHHBIX HW3MEpEeHui, npu 3ToM  (GOPMYIHPOBATH
npobieMy/3agady ¥ THIIOTE3Y Y4eOHOTO SKCIIEpUMEHTa, COOUpaTh YCTAaHOBKY U3 IIPEJIOKEHHOTO
000py10BaHUs, IPOBOAUTH OIBIT ¥ (POPMYJINPOBATH BHIBOJIBL;

OCYUIECTBIISATh MPSMbIE U KOCBEHHbIE H3MEpPEHUsS (U3MUECKUX BEIUYHMH, IPU 3ITOM
BbIOMpPATh ONTHMAJbHBIM CIIOCOO H3MEPEHUS M HCHOJIb30BATh HM3BECTHBIE METOJbl OLIEHKU
MIOTPELIHOCTEW U3MEPEHU;

UCCIIEI0BATh 3aBUCUMOCTH MEXly (PM3NYECKMMHU BEIMYMHAMU C HCIIOJIb30BAHUEM MPSAMBIX
U3MEpPEHM, MpU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCHPOBATh PE3YyJbTaThl MOTYYEHHOMN
3aBUCUMOCTH (PU3UYECKHUX BEJIMUMH B BUJIE TaOIMI U rpauKOB, JeNIaTh BHIBOJIBI 10 pe3ybTaTaM
UCCJIEJOBAHMS;

coOnrofaTh mpaBuwiia O€30MacHOrO TpyZa MpU MNPOBEACHUM MCCIEIOBAaHUN B paMKax
y4eOHOTO 3KCIEPHUMEHTa, Y4eOHO-UCCIEN0BATEIbCKOW M  IMPOEKTHOW JIEATENIbHOCTH C
UCIIOJIb30BAaHUEM U3MEPUTENBHBIX YCTPOICTB U J1aOOpaTOPpHOI0 000pYJ0BAHUS;

pemiath pacuyéTHblE 3aJaud C SIBHO 3aJaHHOM (pU3MUYecCKOW MOJENbIo, HCIONb3Ys
¢buznyeckue 3aKOHbI M MPUHIIMIIBI, HA OCHOBE aHAJIM3a yCJIOBUS 33/Ja4u BHIOMpPATh (PU3NYECKYIO
MOJI€NIb, BBIIENATh (U3NYECKHE BEIMYMHBI M (QOPMYINbI, HEOOXOAMMBbIE Ul €€ peleHHUs,
MPOBOJIUTH PACUYETHI U OLIEHUBATh PEAIbHOCTH MOJyUYE€HHOTO 3HaUeHUs (PU3MUECKON BEIUYHHBI,

pelaTe KayeCTBEHHBIE 3aJaud: BBICTPAUBATh JIOTMUECKH HENPOTUBOPEUYHMBYIO LIETIOUKY
pacCyXJIeHUI ¢ OTIOPOI Ha M3yYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (DU3UYECKHUE SBJICHNUS,

UCIIO0JIb30BaTh MIPU peIIeHNH YUeOHBIX 3a/jau COBPEMEHHbIE MH(POPMAaILMOHHbIE TEXHOJIOTUU
JUIs TIOUCKA, CTPYKTYpUPOBAaHMS, HHTEPIPETAlMUd M NPEACTABICHHUA Y4eOHOM W HaydHO-
HOIYJISIPHOM HH(OpPMAITUH, TOTyYEeHHOH U3 Pa3InYHbIX HCTOYHUKOB, KPUTUYECKH aHATU3UPOBAThH
noJiygaemMyro HHGOpMaIuio;

IPUBOJUTH NMPHUMEPB! BKJIAJa POCCUICKUX M 3apyOEKHBIX Y4EHBIX-(U3MKOB B Pa3BUTHE
HayKH, 00bSICHEHHE MTPOLIECCOB OKPYKAIOIIEro MUPa, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCTIOJIb30BaTh TEOPETUIECKUE 3HAHUS 10 (PH3HKE B TOBCEIHEBHOM JKU3HU [T 00€CTICUeHUS
0€3011acHOCTH MU 00palleHnH ¢ MPUOOpaMU U TEXHUYECKUMU YCTPOMCTBAMH, JIJISI COXPAHEHMS
3JI0POBbs U COOJIIOZIEHNSI HOPM KOJIOTHYECKOT0 ITOBEICHUS B OKpYXKAIOILEH cpesie;



paboTaTh B IPYIIIE C BHIIOIHEHUEM PA3IMUHBIX COLMATIBHBIX POJICH, MIIaHUPOBATh paboTy
TPYMIIbI, palMOHAIBFHO paclpeneisiTh OOS3aHHOCTH W  IUIAHUPOBATh JIEATENBHOCTh B
HECTAH/IAPTHBIX CUTYyalMsSX, aJIEKBATHO OLICHHWBATh BKJIAJ Ka)/JOTO M3 yYAaCTHUKOB TPYIIHI B
pelieHne paccMaTpuBaeMon IPOOIEMBI.

K koniy oOyuenust B 11 kiacce nmpeaMeTHble pe3yibTaThl HA 0a30BOM YPOBHE JIOJIKHBI
OTpakaTh C(HOPMUPOBAHHOCTD y OOYUAIOIINXCS YMEHHA:

JEMOHCTPUPOBATh HA MpPUMEpPAX poiib U MeCTO (GU3UKH B (OPMUPOBAHUN COBPEMEHHOU
HAY4YHOI KapTHHBI MHUpA, B Pa3BUTUU COBPEMEHHON TEXHHUKHM M TEXHOJOTHH, B NMPaKTHUYECKOU
JeSITebHOCTH JIIOJIEH, LIEJIOCTHOCTD U €IUHCTBO (PU3MUECKOM KapTUHBI MUPA;

YUUTHIBaTh TPAHHUIBI TPUMEHEHUS W3YYEHHBIX (U3UYECKUX MOENEH: TOYeUHBIH
AIIEKTPUYECKU 3apsij, Iyd CBETa, TOUCYHBIN HCTOYHUK CBETA, SJIEPHASI MOJIENb aTOMa, HyKJIOHHAs
MOJIeJIb aTOMHOTO si/ipa MPH pelieHnH (GU3NIECKUX 3a/1a4;

pacrio3HaBaTh (U3NYECKHE SBIEHUS (IIPOLECChl) U OOBACHATH MX HAa OCHOBE 3aKOHOB
AJIEKTPOAMHAMHUKY U KBAaHTOBOW (DM3MKH: DIEKTpUYECKas MPOBOAMMOCTb, TEIIOBOE, CBETOBOE,
XUMHYECKOe, MarHUTHOE JEHCTBUS TOKAa, B3aMMOJCHCTBHE MAarHUTOB, 3JIEKTPOMAarHUTHAas
UHIYKIMS, JAEHCTBHE MarHUTHOTO TMOJS HA IPOBOJHUK C TOKOM W JBWKYIIMHCS 3apsj,
AIIEKTPOMArHUTHBIE KOJIEOaHUS ¥ BOJHBI, IPSIMOJIMHEHHOE PAaCIPOCTPAHEHHE CBETA, OTPAKEHHE,
npejomiieHue, uHTepdepeHus, Iudpakuus W TOJSApU3aLUs CBETa, JHUCIEPCUs CBETa,
dotoanekrpudeckuii 3GdexT (hoTtodddhexT), cBeToBOE NaBiieHHe, BOZHUKHOBEHUE JTMHEHYATOTO
CIIEKTpa aToMa BOJIOPOJIa, €CTECTBEHHAs! U UCKYCCTBEHHAsl PaIMOAKTUBHOCTB;

OTKCHIBATh M3YYCHHBIC CBOMCTBA BEIIECTBA (DJIEKTPUUYECKHE, MAarHUTHBIC, ONTHYECKHE,
AIIEKTPUYECKYIO MPOBOAUMOCTD PA3IMYHBIX CPEN) U 3JIEKTPOMArHUTHbIE SBJICHUS (IIPOLIECCHI),
UCTIONB3Ysl (U3UYECKHE BEIUYMHBL: DIIEKTPUUYCCKHHA 3apsii, CHJIa TOKa, DJIEKTPUIECKOE
HaNpsDKEHUE, SJIEKTPUUECKOE COMPOTUBIICHUE, PA3HOCTh MMOTEHIIMANIOB, SJEKTPOABUKYIIasl CHIA,
paboTa TOKa, MHIAYKIMS MarHUTHOTO IO, cwia Amnepa, cuia JlopeHna, MHIYKTHUBHOCTb
KaTyIIKH, SHEPrUsl 3JEKTPUYECKOrO0 UM MAarHUTHOTO MOJIeH, MEepuoJl M yYacToTa KoieOaHUil B
KOJIeOATETbHOM KOHTYpE, 3apsil U CHIa TOKa B MPOIECCE TAPMOHUYECKHX DIIEKTPOMArHUTHBIX
KoneOaHuii, (OKyCHOE pacCTOSHHWE M ONTHUYECKas Cuja JUH3bI, MPU OMUCAHUU MPABUIBHO
TPAaKTOBaTh (PU3MYECKUI CMBICT HCIIOJIB3YEMbIX BEIMYUH, WX OO0O03HAUCHUS W EIUHHUIIBL,
YKa3bIBaTh ()OPMYJIBI, CBSI3BIBAIONINE JAHHYIO (PH3MUECKYIO BEJTMUUHY C IPYTUMHU BETMINHAMI,

OMKCHIBATh M3YUYCHHBbIE KBAHTOBBIC SBJICHHS W TPOIECCHI, HCIONB3YS (hHU3HUECKUe
BEJIMUMHBI: CKOPOCTh AJICKTPOMArHUTHBIX BOJH, JUIMHA BOJHBI M 4YacTOTa CBETa, SHEPrus U
uMIysnbc (OTOHA, TEpPHOJ IMOoJypaclaga, SHEPrus CBSI3W AaTOMHBIX SJA€p, NPU OINUCAHUU
NPaBWIBHO TPAaKTOBATh (U3MUECKUH CMBICT HCIOJIB3YEMBIX BEIMYMH, WUX OOO3HAYCHHS H
€IMHUIIBI, yKa3bIBaTh (POPMYJIbI, CBSI3bIBAIONINE JAaHHYIO (U3MUYECKYIO0 BEIUYUHY C JPYTHMH
BEJIMYMHAMU, BHIYUCIISATh 3HAaUCHUE (PU3HMUECKON BEIIUYHHBI,

aHaATU3UpPOBaTh (PU3MUYECKHE MPOLECChl W SIBJICHUS, UCHOJb3Yys (DU3NYECKHe 3aKOHBI U
OpuHIUNGE:  3ak0oH OMa, 3aKOHBI TIOCNIEJOBAaTEIbHOTO W MAapaJUIeNIbHOTO  COCTUHEHUS
MPOBOAHMUKOB, 3akoH JDkxoyns—JIeHna, 3akoH AJNIEKTPOMArHUTHOM HMHIYKIUH, 3aKOH
NPSMOJIMHEMHOTO PAaCIpOCTPAaHEHHUsI CBETA, 3aKOHBI OTPAKEHUS CBETa, 3aKOHbBI MPEIOMIICHUS
CBeTa, ypaBHeHHE DifHIITelHHA 1715 (oT03(pPeKTa, 3aKOH COXpAaHEHUS SHEPTHHU, 3aKOH COXPAaHEHHS
UMITYJIbCa, 3aKOH COXPAaHEHHs SJIEKTPUYECKOTO 3apsaa, 3aKOH COXPAHEHHUS MAacCOBOTO YHCIA,
noctynatel bopa, 3akoH paguMOaKTMBHOIO pacmajaa, MpU OSTOM pa3inyaTh CJIOBECHYIO
(GOopMyIMpPOBKY 3aKOHA, €ro MaTeMaTH4eCKOe BBIPAKEHHWE M YCJIOBUS (TpaHUIlbl, 00JacTi)
PUMEHUMOCTH;

OTIpeNIeNIATh HaNpaBiICHWE BEKTOpa MHAYKIIMA MAarHUTHOTO TOJS TMPOBOJHHKA C TOKOM,
cuiibl AMrniepa u cuiibl JIopeHna;



CTPOUTH U OMHUCHIBATh N300paKEHHE, CO3aBAEMOE TUNIOCKUM 3€PKajoM, TOHKON JIMH30M;

BBITIOJIHSITh JKCHEPUMEHTHI IO HMCCIECIOBAHUIO (U3MUECKUX SBJICHHM M TMPOIECCOB C
UCIONB30BAaHUEM TPSAMBIX U KOCBEHHBIX HW3MEpPEHHIl: Tmpu 3ToM  (OopMyIHUpOBaTh
npo0emMy/3aady U TUIIOTE3Y Y4eOHOTO SKCIIEPUMEHTA, COOMPATh YCTAHOBKY M3 MPE/IJI0KEHHOTO
000pyAOBaHUs, IPOBOAUTH OMBIT  (POPMYITUPOBATEH BHIBO/IBI,

OCYIIECTBIISATh TIPSIMbIE M KOCBEHHBIE H3MEPEHHS (U3UYECKUX BEIUYUH, TPH STOM
BBIOMPATh ONTHUMAJIBHBIA CIOCO0 WM3MEPEHHS W HCIOJIB30BaTh H3BECTHBIC METOJBI OICHKHU
MOTPEIIHOCTEN U3MEPEHUN;

HCCJIEIOBATh 3aBUCUMOCTU (DU3MUECKHUX BEIMYUH C UCTIOJIb30BAHUEM MPSIMBIX U3MEPEHUH:
IpU 3TOM KOHCTPYUPOBATh YCTAaHOBKY, (PUKCUPOBATH PE3yJbTATHI MOJTYYEHHON 3aBUCUMOCTHU
(GU3MYEeCKUX BEIMYMH B BUIAE TaOiui ©W rpaduKoOB, JeJaTh BBIBOJALI 10 pPE3yibTaTam
HCCICAOBAaHUS;

coOnrofaTh mMmpaBwia O€30MacHOrO Tpyda MPU MPOBEACHUM HCCIEIOBaHUI B paMKax
y4e0HOTO0 AKCIIEPUMEHTa, Yy4eOHO-HUCCIICIOBATEILCKOH M MPOCKTHOW JCATEIBHOCTH C
WCITOJIb30BAaHUEM U3MEPHUTEIIBHBIX YCTPOMCTB M JIAOOPATOPHOTO 000PYIOBAHUS;

pemats pacu€THBIC 3aa4il C SIBHO 3a/JIaHHON (U3NYECKOW MOJENbI0, HCIONIb3YS
(du3nyecKre 3aKOHBI ¥ MIPUHIIAIIEI, HA OCHOBE aHAJIM3a yCIIOBUS 3a/1a4U BHIOMPATh (PU3NICCKYIO
MOJIeTb, BBIICIATh (PU3NYCCKUE BEIMUYMHBI W (OPMYIIbI, HEOOXOIUMBIC sl €€ pelieHus,
MIPOBOJIUTH PACUYETHI U OIICHUBATH PEAIBHOCTD MOTYYEHHOTO 3HAUYCHUS (PU3NUECKON BETNINHBI,

pemarb KayeCTBEHHBIE 3aJlayd: BBICTPAMBATh JIOTUYECKH HENPOTHUBOPEUUBYIO LIETIOUYKY
paccyXJIeHUl ¢ ONOPOi Ha U3YUCHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (DU3UUECKUE SBIICHUS;

WCITOJIB30BATh MPHU PEIICHNN YUYEOHBIX 32124 COBPEMEHHbBIC HH(POPMAIIMOHHBIE TEXHOJIOT I
JUIS TIOWCKA, CTPYKTYPHUPOBAHUS, WHTEPHPETAMM W TPEACTABICHUS Y4YCOHOW W Hay4dHO-
MOMYJISIPHOM MHPOPMAIUU, TOTYYEHHOU U3 PA3INYHBIX HCTOYHUKOB, KpUTUYECKU aHAJTM3UPOBAThH
NoJy4aeMyro HH(OpMAaIHIo;

OOBSCHITH IPUHITUIIBI ICUCTBHS MAIINH, TPUOOPOB U TEXHUYECKUX YCTPONCTB, pa3indyaTh
YCJIOBHS UX 0€301MTaCHOTO MCITOJIH30BAHUS B TIOBCETHEBHOM JKU3HHU;

MPUBOIUTH MPUMEPHI BKJIaJa POCCUNCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKd, B 00bSICHEHUE MPOIIECCOB OKPYIKAIOIIETO MUPA, B PA3BUTUE TEXHUKU U TEXHOJIOTUH;

MCITOJIH30BATh TCOPETHUCCKUE 3HAHUS 110 (PU3MKE B ITOBCETHEBHOM KM3HU JIJIs1 00€CTICUCHHS
0€e30IacHOCTH MPHU OOpaleHUH C MPHUOOPaMU U TEXHUYECKUMU yCTPOMCTBAMH, JIJISI COXPAHCHHUS
3I0POBBS M COOJIOJICHUST HOPM SKOJIOTHYECKOTO IMTOBEICHUSI B OKPY KAIOIIEH Cpejie;

paboTaTh B TPYIIIE C BHIIOJHEHUEM Pa3IMYHBIX COIMANBHBIX POJICH, TNIAHUPOBATh PaboTy
TPYIIIBI, PalMOHAIBHO pACTHpPENesaTh OO0S3aHHOCTHM U IUIAHUPOBATh JICSITEIIBHOCTH B
HECTAaHAAPTHBIX CHUTYAIUSX, aJCKBAaTHO OIEHMBATh BKJIAJ Ka)JOTO W3 YYaCTHUKOB TPYIIIbI B
pelieHne paccMaTpUBaeMON IPOOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KITIACC

Kosmn4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aeioB U TeM uu@poBbIe
Ne i/m P Konrpoabusie IIpakTuyeckue (upp )
NMpOrpamMmbl Bcero o0pa3oBaTejbHbIe
padoThI padoThI
pecypchbl
Paznean 1. DU3UKA U METO/JIbI HAYUYHOI'O ITIO3HAHUSA
bu6mmoreka [JOK
1.1 ®u3nKa U METOJIbl HAYYHOTO TTO3HAHUS 2 https://m.edsoo.ru/ 741072
Hroro no pazneny 2
Paznen 2. MEXAHUKA
but6mmoreka [JOK
21 Kuremaritica > https://m.eds00.ru/7f41bf72
bubmuoreka [JOK
22 Autramka ! https://m.edso00.ru/7f41bf72
bubmuoreka [JOK
2.3 3aKOHbBI COXPaHEHUS B MEXAHUKE 6 1 1 https://m.edsoo.ru/ 741572
Hroro mo pazneny 18
Paznea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMHUKA
OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM bu6mmoreka [IOK
3.1 9 1
TEOpUH https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
2 1 1
3 OCHOBEI TepMOAHHAMHKIL 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BEILIECTBA. 5 bubnuoreka [IOK

®da30BbIE IEPEXOABI

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



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

Uroro no pazpeny

Pasnea 4. JIEKTPOJUHAMUKA

24

but6mmoreka [IOK
4.1 DIEKTPOCTATHIE 10 https://m.edsoo.ru/7f41bf72
42 [TocTostHHBIN 2neKTpUYECKUd TOK. TOKHM B 12 bubnuotexa [JOK
' pa3IUYHBIX cpeaax https://m.edso00.ru/7f41bf72
Uroro no pazneny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

11 KIIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uugpoBbie
Ne i/m P Konrpoabusie IIpakTnuyeckue (mupp )
NMpOrpamMmbl Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypcsl
Paznea 1. JIEKTPOJANHAMUKA
MarnuTHO€ 1moJje. DIeKTPOMarHUTHAS bubnuorexa [JOK
1.1 11 1 3
WHIYKIUS https://m.edsoo.ru/7f41c97c
Hroro no paszneny 11
Paznea 2. KOJIEBAHUSA U BOJIHbBI
MexaHuvecKkue 1 3IeKTPOMATrHUTHBIE bubnmnorexa [JOK
2.1 9 1
KosieOaHus https://m.edsoo.ru/7f41c97c
59 MexaHudecKkue U 3JIEKTPOMAarHUTHBIE 5 1 bubnnorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
23 Onriia 10 3 https://m.edsoo.ru/7f41c97c
Uroro no pazneny 24

Paszea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

31 OCHOBBI CTICIIMAIBHONM TEOPUH 4 1 bubnuorexa [JOK
OTHOCUTEIBHOCTHU https://m.edsoo.ru/7f41c97c
Uroro no pazpeny 4
Paznen 4. KBAHTOBAS ®U3UKA
41 DeMeHThI KBaHTOBOW ONTHUKHU 6 bubmmorexa [TOK

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



https://m.edsoo.ru/7f41c97c
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bu6mmoreka [{OK

4.2 Crpoenne atoma 4 https://m.edso00.ru/7f41c97c
bu6mmorekxa [JOK
4, A 5
3 TOMHOE AP0 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 15

Paznea 5. JIEMEHTBI ACTPOHOMUHU U ACTPO®PU3UKU

5.1 DJeMeHTHl aCTPOHOMHUU M aCTPOPHU3UKU 7

Utoro no pazneny 7

Paznea 6. OBOBIIIAIOIIEE TIOBTOPEHUE

bu6mmorekxa [JOK
https://m.edsoo.ru/7f41c97c

Bbu6mmorexa [JOK
A 4
0 Obobuaromee nosropente https://m.edsoo.ru/7f41c97c
Uroro no pazpeny 4
PesepBHOE Bpems 3

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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HNOYPOYHOE INTAHUPOBAHHUE

HprotoHa 111 MaTepraibHOM TOUKH

10 KJIACC
Kosan4yectBo 4yacos DJICKTPOHHBIE
Hara uudposbie
Tema ypoka Beero KOﬁHTpO.}IbHLIe Hpﬁale/l'lCCKI/le w3yeHus 06Pa30BATENBHBIE
padoThI padoThI pecypes
o — .
Ha H;}I;I;z Mef;1 y}ian(c));fapll{pnoﬂﬂe 1 bubmorexa LIOK
J A 04.09.2023  https://m.edsoo.ru/ff0c32e2
OKPY’KaIOIIIET0 MUPA
Pone 1 MecTo Qu3MKH B
(hbopMUPOBaHUH COBPEMEHHOMN 1 bubmmorexa [JOK
Hay4YHOW KapTHHBI MUPA, B 06.09.2023  https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JIEATEIHbHOCTH JIFOJICH
MexaHnyeckoe IBUKEHUE.
OTHOCHUTEIFHOCTh MEXaHUYECKOTO 1 bubmuorexa [JOK
newkeHus. [lepemenienue, CKOpOCTb, 11.09.2023  https://m.edsoo.ru/ff0c3508
YCKOpEHHUE
PaBHOMEpPHOE ITPAMOIMHENHOE 1 bubnmoreka [IOK
JBUKCHHE 13.09.2023  https://m.edsoo.ru/ff0c3620
PaBHOyCKOpEeHHOE PSIMOJIMHEHHOE 1 bubnumorexa [IOK
NIBIOKEHUE 18.09.2023  https://m.edsoo.ru/ff0c372e
CBoOoniHOe majeHne. Y CKopeHue 1 bubnuorexa [JOK
¢BOOOIHOTO MTaJECHUS 20.09.2023 @ https://m.edsoo.ru/ff0c39cc
K i .
e B s | 1 o 10K
P 25.09.2023  https://m.edsoo.ru/ffOc3ada
OKPY>KHOCTH
IT
P s | 4 o 10K
’ bt 27.09.2023  https://m.edsoo.ru/ff0c3be8
otcyeTa. [lepBbiii 3akoH HproTOHA
c l\flch'la;);flﬂiﬂccpll/lﬁla.g[IZ)H};)LI;IPgI;KOH 1 buGnnorexa LIOK
yrep " ) p 02.10.2023  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
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Tpernii 3akoH HproToHa 1151

bu6mmoreka [JOK

10 MaTepHAITBHBIX TOUEK 04.10.2023  https://m.edsoo.ru/ff0c3be8

3aKoH BCEMUPHOTO TsAroteHus. Cuna

11 TSKECTH. Heplfaﬂ KOCMUYECKas buGnuorexa LIOK

09.10.2023  https://m.edsoo.ru/ff0c3d00
CKOPOCTh
12 Cwuita ynpyroctu. 3akoH ['yka. Bec bubnuorexa [JOK
Tena 11.10.2023  https://m.edsoo.ru/ffOc3e18
Cuia tpenusi. Koapdunmrient
13 TpeHHs{.TI()?I/IJIa COl'Ip(;i”)F(Ii/)IBJI;IeHI/IH npu bubmorexa LIOK
16.10.2023  https://m.edsoo.ru/ffOc3f76
JBUKCHHH TEJA B KUAKOCTU WIH Ta3e
[ToctynaTensHoe U BpalareabHOe

14 JBIDKEHUE a0COJIIOTHO TBEPIOTO TEa. bu6mmorexa [JOK
MowmenT cuibl. [1nedo cunbl. 18.10.2023  https://m.edsoo.ru/ff0c41a6
YcnoBus paBHOBecHs TBEPAOIO Tela

Nmnynbc MmaTepuanbHONU TOUYKH,

15 CHCTEMbI MaTEPUAJIbHBIX TOYEK. bubnnorexa HOK
Nmnynbsc cumbl. 3aK0H COXpaHEHUS 23.10.2023  https://m.edsoo.ru/ff0c43d6
HMITyJIbca. PeakTUBHOE IBUKEHUE

PaboTta 1 MOITHOCTE CHUIIBI.

16 Kunernueckas sneprus bu6nuorexa [IOK
MatepHaiabHOR Touku. Teopema 06 25.10.2023  https://m.edsoo.ru/ff0c4502
W3MCHCHUN KHHETHICCKOW YHEPTUU

[ToreHumanbHas 3HEprus.
[ToTennuanpHas SHEPTUS YIPYTO
17 )Ie(l)Opll\-IJHpOBaHHOf/'I I%)Y)KZHIE)I}.I bubmiorexa LIOK
08.11.2023  https://m.edsoo.ru/ff0c461a
[ToTenuuanpHas >Heprus Tena BOIU3N
TMOBEPXHOCTH 3E€MJIH
[ToreHumanbHbBIE U
HETMOTeHIHabHbIE cUITbl. CBS3b

18 paboThl HEMOTEHITUATBHBIX CHJI C bubnnorexa [JOK

MU3MEHEHUEM MEXAHUYECKOW SHEPTUU 13.11.2023  https://m.edsoo.ru/ff0c478c

CHCTEMBI TeJl. 3aKOH COXpaHCHUA
MEXaHUYECKOM OHCPIUuun



https://m.edsoo.ru/ff0c3be8
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19

20

JlaGopaTtopHnast pabota
«HccnenoBanue cBsi3u pabOTHI CHITBI
C I3MCHEHNEM MEXaHUISCKOM
SHEPTUHU Teja Ha MpUMepe
paCTsDKEHHUS PE3UHOBOTO JKI'yTa

KonTponbHas pabota no teme

«Kunemaruka. Jlunamuka. 3aKOHBI
COXpaHEHHUs B MEXaHUKEY

15.11.2023

20.11.2023

bu6mmorekxa [JOK
https://m.edsoo.ru/ff0c4b74

21

22

23

24

25

26

27

OcHOBHBIE NIOJIOKEHUS
MOJIEKYJISIPHO-KHHETUIECKON TEOPHH.
BpoyHoBckoe nBuxenue. uddysus

Xapakrep JBUKEHHUS U
B3aUMOJICUCTBUS YACTHI] BEIIECTBA.
Mojenu cTpoeHus ra3oB, KUIKOCTEU
Y TBEPJBIX TEI

Macca mounekyin. KonndectBo
BemecTBa. [locTostHHas ABoraapo

TennoBoe paBHOBeECHE.
Temneparypa u €€ u3MepeHHue.
IIIxana remneparyp Llenbcus

HUneanpuerii raz B MKT. OcHoBHOE
ypaBHenue MKT

AOconroTHast TeMIiepaTypa Kak Mepa
CpeaHel KHHETUYECKOM DHEPIUU
JIBU>KEHUS MOJIEKYJI. Y paBHEHHE
MenneneeBa-Knanelipona

3akon JlanpToHa. I'a30BbIe 3aKOHBI

22.11.2023

27.11.2023

29.11.2023

04.12.2023

06.12.2023

11.12.2023

13.12.2023

bu6mmorekxa [JOK
https://m.edsoo.ru/ffOc4dc2

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc4fde

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc511e

28

JlaGopaTtopHnast pabota
«HccnenoBanue 3aBUCUMOCTH MEKIY
napaMeTpamMu COCTOSTHHUS
pa3peKEHHOTO Ta3a»

18.12.2023


https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

N3onporieccrl B uacaaibHOM ra3e u

bu6mmoreka [JOK

29 uX rpaduyecKoe MPeJCTaBICHHE 20.12.2023  https://m.edsoo.ru/ff0c570e
BHyTpeHnHsis sHeprus
TEPMOJMHAMHYECKON CHCTEMBI U

30 crocoObl €€ n3meHneHus. KomndaecTro bu6mmoreka [IOK
TETUIOTHI U paboTa. BHyTpeHHSIS 25.12.2023  https://m.edsoo.ru/ff0c5952
SHEPTHs OJJHOATOMHOI'O UJICaTbHOTO
rasa

31 Buasl Teronepenaun bubunorexa LIOK

27.12.2023  https://m.edsoo.ru/ff0c5c36
VY nenpHas TETUIOEMKOCTH BEIIECTBA.

32 KonuuecTBo TemnoTs! npu bubnnorexa [JOK
Terionepenave. AnnadaTHbIN 10.01.2024  https://m.edsoo.ru/ff0c5c36
rpoiiecc

33 IlepBblil 3aKOH TEPMOJIMHAMUKHU U bubnuoreka [IOK
€ro NMpUMEHEHHEe K H30TpolieccaM 15.01.2024  https://m.edsoo.ru/ffOc5efc

Heo06
| tprmcn s Bsmorea 10K
PHpoAe. BTOP 17.01.2024  https://m.edso0.ru/ff0c6230

TEPMOJIMHAMUKHU

35 [Mpunun aevicteus u KI1J] bu6nmoreka [JOK
TETUIOBOM MaIIuHBI 22.01.2024  https://m.edsoo.ru/ff0c600a

36 uxn Kapro u ero KI1J] 24.01.2024

37 DKoJoru4eckue npooaemMbl
TEIJIOOHEPT e THUKH 29.01.2024

0606 i
38 «Mo?IeIIg?J:IpmHI;I;II }(g)p?;;m OcHOBEI buGnnorexa LIOK
' 31.01.2024  https://m.edsoo.ru/ff0c6938
TEPMOTMHAMMKI))
K 0
0 | e e Busmorea 101
yIp ' 05.02.2024  https://m.edsoo.ru/ff0c6a50
TEPMOTMHAMHKH))

40 [TapooOpa3oBaHue U KOHACHCALIUS. bubmmorexa [JOK

Hcnapenue u kunenue 07.02.2024  https://m.edsoo.ru/ff0c63b6
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AOCOIIOTHAA M1 OTHOCUTEIbHAS

bu6mmorexa [JOK

41 izgmHOCTb BO3yXa. HaCLILIeHHEIA 12.02.2024  https://m.edsoo.ru/ff0c64d8
Teépnoe Teno. Kpucramnmueckue u
p | oaophme v Ao Busorea 101
P A 14.02.2024  https://m.edsoo.ru/ff0c65f0
kpuctauibl. COBpEMEHHBIC
MaTepUabl
IT .
43 Viemman entora nnamcuns. Buorexa 10K
A ' 19.02.2024  https://m.edsoo.ru/ff0c6708
Cyb6numarust
44 VYpaBHeHHE TEMI0BOro OanaHca brbmorexa LOK
21.02.2024  https://m.edsoo.ru/ff0c6820
o | i Smprorsh Busorsa 101
PAA. A p 26.02.2024  https://m.edsoo.ru/ffOc6bcc
3apsiioB
16 nomymposotmm. Jakon conpancrana BuGorexa LIOK
YHpOBOA ' P 28.02.2024  https://m.edsoo.ru/ffOc6bcc
IIEKTPHUYECKOTO 3apsiia
B 7 .
47 Kynom Totemmi snexrpmtccnn BuGorera LIOK
Y ' P 04.03.2024  https://m.edsoo.ru/ffOc6ces
3apsi
Harnpsx€HHOCTB 3JIEKTPHYECKOTO
48 nosi. [IpuHnun cynepno3suuuu bubnnorexa [JOK
AJIEKTPUYECKUX 1oJel. JInnun 06.03.2024  https://m.edsoo.ru/ffOc6df2
HaIpsKEHHOCTH
P
p | oo o Busmorsa 101
) . 11.03.2024  https://m.edsoo.ru/ffOc6f00
MOTEHIINAIOB
S0 snewpocrammseckon norer BuGmorera IIOK
P : 13.03.2024  https://m.edsoo.ru/ff0c7018

I[I/IBJICKTPI/I‘IGCKEIH IMPpOHUIACMOCTDb
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https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018

51

52

OnexrpoéMmkocTs. Konnencatop

DNEKTPOEMKOCTD INIOCKOTO
KOH/IEHCaTopa. DHeprus
3apsHDKEHHOI0 KOHJIEHCaTopa

18.03.2024

20.03.2024

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7126

bu6muorexa [JOK
https://m.edsoo.ru/ff0c72c0

53

54

55

56

57

58

59

JlaGopaTtopHnas pabora "M3mepenne
3JIEKTPOEMKOCTH KOHAeHcaTopa'

[IpuHIIMTI AEHCTBUS U IPUMEHEHUE
KOHJICHCATOPOB, KOMTMPOBAJIBLHOTO
amnmnapara, CTpyHHOro IpUHTEpa.
DIIeKTpOCTaTUYECKAas 3alUTa.
3azeMJIeHHE DIEKTPOIPUOOPOB

DNEKTPUUECKUN TOK, YCIOBUS €r0
cyniectBoBaHus. [I0CTOAHHBIN TOK.
Cuia Toka. Hampsixenue.
Conpotunenue. 3akon Oma aJist
y4acTKa Ienu

[TocnenoBarenbHOE, ApAIEIBHOE,
CMEIIaHHOE COCMHEHHE
poBoIHUKOB. JIaGopaTopHas paboTa
«H3yueHne cMemaHHOro COeANHEHNS
PE3UCTOPOB»

Pabota u moutHOCTH
AJICKTPUIECKOTO TOKA. 3aKOH
Jxoynsa-Jlenna

3akoH Oma AJi OTHOU
(3aMKHYTOM) JIEKTPHUECKOM IICTIH.
Koportkoe 3ambikanue. Jlaboparopnas
pabora «M3mepenne DJIC ncrtounuka
TOKa U €r0 BHYTPEHHETO
COTIPOTHUBIICHUS»

DneKTpOHHAas POBOJIUMOCTb
TBEPBIX METAJIJIOB. 3aBUCUMOCTb

01.04.2024

03.04.2024

08.04.2024

10.04.2024

15.04.2024

17.04.2024

22.04.2024

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

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

bu6mmorekxa [JOK
https://m.edsoo.ru/ff0c7ae0



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

COTPOTHUBJICHUSI METAJIOB OT
Temneparypbl. CBEpXIIPOBOAUMOCTh

DJEKTPUYECKUN TOK B BAKyyMe.

60 CBoiicTBa JIEKTPOHHBIX ITYYKOB 1 24.04.2024
[TosynpoBOIHUKH, UX COOCTBEHHAs

61 Y TIPUMECHAas TPOBOJUMOCTb. 1 bubnuorexa [JOK
CaoiicTBa p—N-mepexo/a. 27.04.2024  https://m.edsoo.ru/ff0c84ae
[TonynpoBoAHUKOBBIE TPUOOPHI

DJIEKTPUYECKUH TOK B paCTBOpax U

62 pacIiaBax 3JIEKTPOJIMTOB. 1 bubnuoreka [IOK
DIEeKTPOIMTHYECKAs JUCCOIMATIHS. 06.05.2024 @ https://m.edsoo.ru/ff0c82ba
DnexTponu3

DJIEKTPUUYECKHM TOK B raszax.

63 CaMOCTOSITENTbHBINA U 1 bubmuoreka [JOK
HECaMOCTOSITENIbHBIN pa3psia. 08.05.2024  https://m.edsoo.ru/ff0c84ae
Momnnus. [Tnazma

DIeKTpuUYecKue Mpuodopsl U

64 YCTPOMCTBA U UX IPAKTUYECKOE 1 bubnmoreka [IOK
npuMeHeHue. [IpaBuiia TeXHUKH 13.05.2024  https://m.edsoo.ru/ff0c86fc
6e30macHOCTH

65 O06o06marmui ypok 1 bubmunoreka [JOK
«DIEKTPOTUHAMHKAY» 15.05.2024  https://m.edsoo.ru/ff0c88be

KonTponbHas pabota no teme

66 «Qnekrpocraruka. [TocrosHHbIN 1 bubnnorexa [JOK
AJIEKTpUIECKUi TOK. TOKH B 20.05.2024  https://m.edsoo.ru/ffOc8a8a
Pa3IMYHBIX Cpeaax»

67 IIpomexxyTouHas arrecranus. 1 bubnnorexa [JOK
HtoroBoe TecTupoBaHUE. 22.05.2024  https://m.edsoo.ru/ff0c8c56

68 PesepBHbIii ypok. O600marommi 1 bubnnorexa [JOK
ypok o TemaM 10 kimacca 27.05.2024  https://m.edsoo.ru/ffOc8f6c

OBILIEE KOJIMYECTBO YACOB I10 68
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https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
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11 KIIACC

3JIEKTPOMATHUTHON UHIYKLIMH
®dapanes

KoJsun4yecTBO 4acoB DJIeKTPOHHbIE
Ne arTa udpossie
n/n Tema ypoxa Bcero Konrposnbhbie | IIpakrideckne §3yqeﬂnﬂ (Illﬁ[()l:lllj’.OBaTeJIbele
padoThI padoThbI pecypebi

[TocTostHHBIE MATHUTHI U UX

B3auMo/ieicTBUEe. MarHuTHOE ToJIe. 1 bubmuoreka [JOK

BekTop MarHuTHON UHAYKIUH. https://m.edsoo.ru/ff0c9778

JIvHUM MarHUTHOM MHIYKIUU

MarauTHO€ 1oJie MPOBOIHUKA C

TokoM. OnbIT Dpcrena. 1 bubnmoreka [JOK

B3anmoneiicTBre NpOBOJIHUKOB C https://m.edsoo.ru/ff0c98fe

TOKOM

JlabGopaTopHas padorta «3yueHue

M&I‘HETHOI;O HOme KaTyIHKI/IyC 1 1 bubmaorexa LLOK
https://m.edsoo.ru/ff0c98fe

TOKOM)

JlelicTBME MarHUTHOTO TOJIS Ha

MIPOBOAHMK ¢ TOKOM. Cuiia Amnepa.

JlaGopartopHas pabota 1 1 bubnmoreka [JOK

«HccnenoBanne nelcTBUS https://m.edsoo.ru/ff0c9acO

MTOCTOSTHHOTO MarHuTa Ha PaMKy C

TOKOM

JleficTBME MarHuTHOTO MOJISI Ha

JBIDKYIIYIOCS 3apSKEHHYIO 1 bubnmoreka [JOK

yactuiy. Cuna Jlopenma. Pabora https://m.edsoo.ru/ff0c9df4

cuiel JlopeHiia

DneKTpoMarHuTHast HHIYKITUSI.

IToTok BeKTOpa MarHUTHOU

uaaykiuu. JJ1C nHaykuu. 3akoH 1


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

JlabopaTtopHas pabota
«HccnenoBaHue BiaeHUS
9JICKTPOMATrHUTHON MHIYKITUNY

but6mmoreka [IOK
https://m.edsoo.ru/ff0cal50

10

11

NHayKTUBHOCTB. SIBIEHUE
camounaykiuu. IJC
CaMOMHAYKITUU. DHEPTH
MAarHUTHOTO TOJI KaTYIIKH C TOKOM.
DNIEeKTPOMArHUTHOE TI0JIE

TexHuueckue ycTpoucTsa u ux
IIPUMEHEHHUE: TIOCTOSTHHBIE MATHUTHI,
3JIEKTPOMArHHUTHI,
3JIEKTPOJIBUIaTElb, YCKOPUTEIU
3JIEMEHTaPHBIX YACTHII,
WHIYKLIUOHHAs I1eYb

O6o06maromuit ypok «MarautHoe
rosie. DJIEKTpOMarHuTHas
UHYKIHSD)

KoHnTposnbHas padora 1o Teme
«MaruurtHoe 1ouie.
DNeKTpOMarHuTHAsE MHIYKLUSD)

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

bubmuoreka [JOK
https://m.edsoo.ru/ffOcab82

bubnuorexa [JOK
https://m.edsoo.ru/ffOcad58

12

13

14

CB0OOOIHBIC MEXaHUYECKHE
Konebanus. ['apMoHMUYecKue
KoneOaHus. Y paBHCHHUE
TApPMOHHYECKHUX KOJICOaHHIA.
[IpeBpareHue 3Hepruu

JlaGopaTopHas paboTa
«HccnenoBanre 3aBUCUMOCTH
nepuoja MajbIx KojiebaHuii rpy3a Ha
HUTH OT JJTUHBI HUTH H MACChI
rpy3a»

KonebaTenbHbIl KOHTYD.
CBOOOTHBIC AIEKTPOMATHUTHBIC
KOJIEOaHUs B UA€aIbHOM

but6mmoreka [IOK
https://m.edsoo.ru/ffOcaf06

but6mmoreka [JOK
https://m.edsoo.ru/ffOcb820



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
https://m.edsoo.ru/ff0cb820

KoJ1e0aTeIbHOM KOHTYpe. AHAIOrUs
MEX]ly MEXaHUYECKUMU U
JIEKTPOMArHUTHBIMH KOJI€OaHUSIMHU

15

16

17

18

®opmyna Tomcona. 3akoH
COXpAHEHHUs PHEPTUHU B UJCATbHOM
K0J1e0aTeJIbHOM KOHTYpE

[Ipencrasnenue o 3aTyxaromux
KosebaHusX. BoiHyX/1eHHbIE
MeXaHH4YecKre KoueOaHusl.
Pe3onanc. BeinyxaeHHble
OJICKTPOMArdHuTHBIC KoaeOaHus

IIepeMeHHBIN TOK.

CuHycouaabHbIl IEPEMEHHBIN TOK.

MomHOCTh IEPEMEHHOIO TOKA.
AMIIIUTYHOE U IEHCTBYIOLIEE
3HaYEHHUE CUJIbI TOKA M HAIPSHKEHUS
Tpancdopmarop. [IpousBoactso,
nepeaaya v norpedieHue
JJIEKTPUYECKON SJHEPTUU

but6mmoreka [JOK
https://m.edsoo.ru/ffOcb9c4

bubmuoreka [JOK
https://m.edsoo.ru/ffOcbb86

bubnunorexa LIOK
https://m.edsoo.ru/ffOcbd34

19

20

21

Y CTpOUCTBO U IPAaKTUYECKOE
IIPUMEHEHHUE DIIEKTPUYECKOrO
3BOHKQ, F€HEpATOpa IIEPEMEHHOTO
TOKa, IMHUI dJIEKTponepesad

DKOJIOTUYECKUE PUCKHU TTPU
MIPOU3BOJICTBE AJIEKTPOIHEPTUHU.
Kynberypa ncnonszoBanus
3JIEKTPOIHEPIUU B MIOBCEIHEBHOMN
KU3HU

MexaHuuyeckue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuon.
CkopocTb pacnpocTpaHeHHsI U
JJIMHA BOJIHBI. HonepeqHHe u
MIPOJIOJIbHBIE BOJIHBI

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

bu6nunoreka [JOK
https://m.edsoo.ru/ffOccab4



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54

3Byk. CkopocTb 3ByKa. [ poMKOCTh

bubnunoreka [JOK

22
3ByKa. Bricora ToHa. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
DNEeKTPOMarHUTHBIE BOJIHBI, UX
23 CBoﬁchBa u ckopoctb. [lIkana buGnnorexa LIOK
p ’ https://m.edsoo.ru/ffOccfe0
ANEKTPOMArHUTHBIX BOJH
[TpuHIMIBI paguOCBsI3U U
24 TeJeBUICHU. Pa3BuTHe CpeicTB
cBsi3u. Pagmonoxkarus
o5 Kontponbnas pabota «Konebanus u bubmmoreka [JOK
BOJIHBD» https://m.edsoo.ru/ffOcc6f8
[IpsmonrHENHOE pacpoOCTpaHEHUE
2% CBETa B OJHOPOJHOM Cpejie. bubnmoreka [JOK
ToueuHslil HICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxeHue cBeTa. 3aKOHbI
27 oT pa)KeHI/ISI ceera. [locTpoenue bubnnorexa LIOK
P o P https://m.edsoo.ru/ff0cd4e0
M300paxKeHHi B IJIOCKOM 3epKalie
[Ipenomnenue ceta. [lomHoe
28 BHYTpPEHHEE OTPa’KEHUE. bu6nuoreka IIOK
[IpenenbHbIi yroy MoJIHOTO https://m.edsoo.ru/ff0cd7{6
BHYTPEHHETO OTPAKCHHUS
29 JIaGoparophas pabota «3mepenue bu6nuoreka IIOK
MOKAa3aTeIIs MPEJTOMIICHUS CTEKIIA» https://m.edsoo.ru/ff0cd67a
Jlunzel. [loctpoenune n300pakeHMit
30 B nH3e. Do 54 na TOHKOﬁpHHH3LI buGnnorexa LIOK
- POpMY ’ https://m.edsoo.ru/ffOcdd1e
YBenu4yeHue JTUH3bI
JlabopaTopHas pabota
31 «HccnenoBanue cBONMCTB
M300paxKeHH B IMH3AX»
30 Hucnepcus ceeta. CIIOKHBIN cOCTaB

6enoro ceera. [[Bet. JIJaboparopHas


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

pabora «Habionenue nucrepcuu
CBETa»

33 Wntepdepennus cera. Audpaxims bu6nuoreka [IOK
cBeta. JlnbpakunonHas peniéTka https://m.edsoo.ru/ffOced22
34 [TonepeyHOCTh CBETOBBIX BOJIH. bubmumoreka [IOK
[Tonsapuzanus cBera https://m.edsoo.ru/ff0cf02e
OnTuueckue mpuOOPHI U yCTPOiicTBa
35 Y yCITIOBHSI HX 0€30I1acHOTO
MIPUMEHEHUS
I'panuIpl IPUMEHUMOCTH
36 KJIACCUYECKON MEXaHUKH. bubnuoteka [JOK
[ToctynaTel cienraibHON TEOPUHN https://m.edso0.ru/ff0cf862
OTHOCHUTEJIHOCTH
OTHOCHUTENBHOCTD
37 OJTHOBPEMEHHOCTH. 3aMeIJIeHNe BH6J_IHOTeKa LIOK
https://m.edsoo.ru/ffOcfad2
BPEMEHH M COKPAIICHUE JITTUHBI
OHeprus U UMITYJIbC
38 pensTuBUCTCKOM yacTulbl. CBs3b bubnmoreka [JOK
MAacCChl C SJHEPTUEN U UMITYJIBCOM. https://m.edsoo.ru/ffOcfc68
DHeprusi NoKos
Kontponbnas pabota «Onrtuka.
39 OcHOBBI CHIENMATIBHOM TeOpUn BH6J_IHOTeKa LOK
O THOCHTEILHOCTID https://m.edsoo.ru/ffOcf6f0
40 ®otonsl. Dopmyna Ilnanka. bu6muoreka [IOK
DHeprusi ¥ UMIyJbC POTOHA https://m.edsoo.ru/ffOcfel6
P Y
OTKpBITHE U HCCIIEIOBAHUE
bubmuoreka [JOK
41 . T
ggzgzg)izma Onprrer A. T https://m.edsoo.ru/ffOcffc4
3akonbl porodddekra. YpaBHeHue
42 OliHmrelina g Gotodddexra. bubmorexa ITOK

«Kpachnas rpanuna» potosrddexra

https://m.edsoo.ru/ff0d015e



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e

Hasnenue cBera. Onwitse [1. H.

but6mmoreka [IOK

43 JlebeneBa. XUMHUYECKOE IEWCTBUE https://m.edsoo.ru/f0d04a6
CBeTa
TexHuueckue ycTpoicTBa u

44 MPaKTUYECKOE TPUMEHEHHUE:

(dhoTosneMeHT, GOTOIATIHK,
COJIHEYHas OaTapesi, CBETOIUO

45 Pemenue 3amad nmo reme « 1€MEHTHI but6mmoreka [{OK
KBAHTOBOM OITHKI https://m.edsoo.ru/ff0d0302
Mogens aroma ToMcona. OTBITEI

46 Pe:;f:l dhopna 1mo paccessHuIo o- bubmmorexa LIOK

POOpA p https://m.edsoo.ru/ff0d091a
yacTull. [1anerapuas Mojenb atoma
bubmuoreka [JOK

4t Hoctynater bopa https://m.edsoo.ru/ff0dOafa
N3nyyenue u nornomenne GOTOHOB
IIPYU IIEPEXO/I€ ATOMA C OJTHOTO bubnuoreka IIOK

48 N .

YPOBHS SHEPTUU HA IpyTroid. Bubl https://m.edsoo.ru/ff0d0afa
CIEKTPOB
BonnoBsie cBoiicTBa yacTuil. BoJIHBI

49 ne bpoita. KopnyckynsipHo- bubnmoreka [JOK
BOJIHOBOM nyanu3M. CllOHTaHHOE U https://m.edsoo.ru/ff0d0Oca8
BBIHYKJICHHOE M3JTy4YCHHUE
OTKpbITHE PAIMOAKTUBHOCTH.

50 Omnsite Pe3epdopaa mo bu6muoreka [IOK
OITPEJICIICHUIO COCTaBA https://m.edsoo.ru/ff0d0fd2
PaIMOAKTUBHOTO U3JTYyYCHUS
CgoiicTBa anb(da-, 6era-, ramma-

51 n3nydeHus. Brnusaue
PaIMOAKTUBHOCTHU Ha KUBbIE
OpraHu3Mbl

59 OTKphITHE POTOHA ¥ HEUTPOHA. bubnmorexa [JOK

N3otombl. Anbda-pacma.

https://m.edsoo.ru/ff0d1162



https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
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https://m.edsoo.ru/ff0d0fd2
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53

54

55

56

DNEeKTPOHHBIN U O3UTPOHHBIN OeTa-
pacnaz. ['aMma-usiyyenue

OHeprus cBA3M HyKJIOHOB B S7pE.
SAnepHsle peakunu. fnepHblit
peaxtop. [IpoGiaembl, MepCrneKTHBHI,
JKOJIOTUYECKHE ACIIEKTHI A1EPHOMN
JHEPIeTUKHU

DOneMeHTapHble yacTulbl. OTKpbITHE
no3uTpoHa. MeTopl HaOIIOIEHUS U
PETUCTPALIU DJIEMEHTAPHBIX
yactul. Kpyrisiii cron
«DyHaaMeHTaIbHbIE
B3aUMOJIeUCTBUS. ENMHCTBO
(bu3MYECKOI KapTUHBI MUPay

Bup 3Bé3nHoro Heba. Co3e3aus,
SIPKHE 3BE3/IBI, TUTAHETHI, UX
BuAUMOE ABKeHue. CoaHeuHas
cucTeMa

Comnnane. ConHeuHast akTUBHOCTb.
Hctounuk sHepruu CoJiHia v 3BE311

but6mmoreka [JOK
https://m.edsoo.ru/ff0d1356

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

57

58

59

3BE37bI, UX OCHOBHBIC
XapaKTEPUCTUKU. 3BE3/IbI TTIABHOU
noce0oBaTeIbHOCTU. BHYTpeHHee
cTpoeHue 3B€31. COBpEMEHHBIE
MIPEJICTABICHUS O POUCXOXKICHUH U
sBosroniu CosHIA U 3BE31

Mnuneunsiii [IyTe — Hama
I'amakTuka. Ilonoxenue u IBKEHHE
Counnna B I'anaxTuke. 'anakTukuy.
UEpHble ABIPHI B sIpax TaJaKTHK

Bcenennas. PasOeranue rajaxkTuk.
Teopus bonpmioro B3pbIBa.


https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

60

61

62

PennkroBoe uznyudeHue.
MeTtaranakTuka

Hepermennsie npo0iaembl
aCTPOHOMUU

Kontponbnas paboTa «51eMeHTHI
ACTPOHOMUU U acCTPOPUIUKI»

O6o6matomuit ypok. Ponb ¢pusuku
U aCTPOHOMHH B SKOHOMHYECKOM,
TEXHOJIOTUYECKOH, COIMaIbHON U
ITUYECKOH cepax NesTeTbHOCTH
YelioBeKa

63

O6o0maromuii ypok. Pois u mecto
(GU3MKK ¥ aCTPOHOMUH B
COBPEMEHHOU HAYYHOU KapTHUHE
MHUpa

64

65

66

67

68

O6o6maromuii ypok. Ponb
bu3MUecKoOi Teopun B
(hopMUPOBaHHUH TIPEICTABICHHIA O
bu3ryecKoil KapTUHEe MUpa

O6o06maromuii ypok. Mecto
¢u3nvecKoil KapTHHBI MUpPa B
o01eM psiay COBPEMEHHBIX
€CTECTBCHHO-HAYUHBIX
MPEJICTABICHUHN O PUPOJIE
Pe3epBHbIil ypok. MaruuTHOE moJie.
DNeKTpOMarHuTHAs WHAYKIHS

PesepBubiit ypok. OnTuka. OCHOBBI
CIIELIMAIBHON TEOPUH
OTHOCUTEIbHOCTH

Pezepusiit ypok. KBanroBas ¢usuka.
DneMeHThl aCTPOHOMUU U
acTpopU3UKU

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



https://m.edsoo.ru/ff0d1784
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YYEBHO-METOANUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIS1 YYHEHUKA

» ®usuka, 10 knace/ Mskumes I'.4., Byxosues b.b., Cotckuit H.H. noa
penakmueit [lapdentreBoit H.A., AkuinonepHoe odiiectBo «M31aTenscTBo
«IIpocBenienue»

» Gusuka, 11 kinace/ Msikumes I'.J1., Byxosues b.b., Yapyrun B.M. nox
penakmueii [TapdentoeBoii H.A., AknimonepHoe o6mecTBo «31aTeascTBo
«IIpocsemienue»

» Coopuuk 3agau no pusuke. 10 — 11 knaccel: mocodue st

oOmeoOpazoBarenbHbIX yupexaeHuil. A.Il. PeiMkeBud. — 7-¢ uzm. — M.:

Hpoda, 2018.

METOANYECKHUE MATEPHUAJIBI 1JISA YUUTEJIA

1. TemaTudyeckre KOHTPOJBbHBIC U CAMOCTOSATENIbHBIE padOThI 1O pusuke. 10
kiacc / O.U. I'pomuieBa. — M.: U3natensbcTBo "Ok3amen", 2012.

2. TemaTnyeckue KOHTPOJIBHBIE H CAMOCTOSTENbHBIC paboThI o pusmke. 11
kiacc / O.W. I'pomuieBa. — M.: M3natensctBo "Ok3amen", 2012.

3. KauecTBennsie 3a1aun o gusnke B cpenneit mkoie. [locodue mis

yuutened. M.E. Tynpunnckuii. — M.: [Ipocsemienue, 1972.



HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1. http://markx.narod.ru/pic/ - ¢pusuka B mIkoure.

2. http://festival.1september.ru/articles/ - ¢pecTrBab negarornyecKux uac
«OTKpBITBIN YPOK».

3. http://www.fizika.ru/ - caitt mist yuureneit UMK U UX YUEHUKOB.

4. http://www.physics.ru/ - matepuasl o Gpu3nKe.

5. www.ege.edu.ru - nadopmanroHHbsii optai EI'D.

6. https://ecbraz.ru/rotoBbie-paboune-nporpaMmmsbI-mo-HoBoMy- ¢/

7. https://myotveti.ru/pusuka-10-11-kmacc-paboyas-nporpamma

8. https://fqosreestr.ru/oop/primernaia-rabochaia-programma-sredneqo-

obshcheqgo-obrazovaniia-fizika-uglublennyi-uroven-dlia-10-11-klassov-

obrazovatelnykh-organizatsii

9. http://school-collection.edu.ru/catalog/pupil/?subject=30 Enunas

KOJUIEKIUS IIU(POBBIX 00pa30BATENbHBIX PECYPCOB

10. http://www.physics.ru/courses/op25part2/design/index.htm OtkpriTas

¢buzmka

11. http://1september.ru/ I'azera «1 ceHTSIOps»: MaTepHaIbl IO PUKKE

12. http://festival.lseptember.ru/ ®ectuBaip negarornyecKux Uacu

«OTKPBITBII YPOK»

13. http://www fizika.ru ®usuka.ru

14. http://www.km-school.ru/ KM-uikoia

16. http://www.physbook.ru/ DnekTpoHHbIi yueOHUK
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