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IHHOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢uszmke 0a30BOro YpoBHSI Ha YPOBHE CpelHero oOmiero ooOpa3oBaHus pa3paboTaHa Ha OCHOBE
MOJIOKEHUI 1 TpeOOoBaHUM K pe3yJibTaTaM OCBOCHMSI OCHOBHOW 00pa3oBaTeiIbHOM Mporpammsbl, npeactaBieHHbXx B GI'OC
COQO, a taxxe ¢ yuétom (enepanabHOil paboyell mporpaMMbl BOCIIMTAHMS U KOHUENIMU MpPEenofaBaHus yueOHOro npeamera
«Dduszuka» B oOpaszoBarenbHbIX opraHu3amnusx Poccuiickoit Denepanuu, peanu3yrONIMX OCHOBHBIE 00pa30BaTEIIbHBIC
IIPOrpamMMBl.

Conepxxanue mnporpaMMbl 1O (GU3MKE HampaBieHO Ha (OPMHUPOBAHHE €CTECTBEHHO-HAYYHOW KapTHHBI MHpa
oOyuaroruxcst 10—-11 knmaccoB mpu oOyueHun ux (u3uke Ha 0a30BOM YPOBHE Ha OCHOBE CHUCTEMHO-ACSTEIHHOCTHOTO
nonaxona. [Iporpamma no gusuke coorBercTByeT TpeboBanusiM GI'OC COO k maaHupyeMbIM JTUYHOCTHBIM, MPEAMETHBIM U
METanpeIMETHBIM pe3ylbTaTaM OOy4YeHHs, a TaK)Ke YUYHTHIBAET HEOOXOIMMOCTb pEau3alliid MEKIPEIMETHBIX CBs3ei
(U3MKH C €CTECTBEHHO-HAYYHBIMU YYEOHBIMH INpeAMeTaMu. B Hell ompenensioTcsi OCHOBHbBIC LIENU M3y4YeHUs (PU3MKHU Ha
YpOBHE cpeaHero oOmiero o0pa3oBaHUs, IUIAHUPYEMbIE pe3yibTaThl OCBOEHUS Kypca (U3HKU: JMYHOCTHBIE,
MeTanpeIMeTHBIC, MpeIMETHbIC (Ha 0a30BOM YPOBHE).

[Iporpamma no pusmKe BKIIOYAET:

e IUIAHMPYEMBbIE PE3yNbTaThl OCBOCHUA Kypca (U3MKH HAa 0A30BOM YpOBHE, B TOM YHCJIE MPEAMETHBIE PE3YNIbTAThI MO

rojam oOy4eHus;

e cojepkaHue yueOHoro npeameta « Ou3nkay 1o rojaM o0ydeHusl.

®du3rka Kak Hayka 0 HauOoJiee OOIIMX 3aKOHAX MPUPO/IbI, BBICTYIAs B KauecTBE y4eOHOro MpeMeTa B IKOJEe, BHOCUT
CYLIECTBEHHBIN BKJIaJ B CHUCTEMY 3HaHUU 00 okpyxarouieM mupe. IIIKonabHBIA Kypc (UMK — CHCTEMOOOPa3yIOmuUn Iyt
€CTECTBEHHO-HAYYHbIX YYEOHBIX IMPEAMETOB, MOCKOJIbKY (PU3NYECKHE 3aKOHBI JIe)KAT B OCHOBE MPOIECCOB M SIBICHUH,
M3ydaeMbIX XHUMHEH, Ouosioruen, ¢usndeckod reorpadueid u actpoHomuei. Mcmoib3oBaHHE W aKTUBHOE IPUMEHEHHE
bu3nYecKuX 3HAHWM OMpeNeNsieT XapakTep U pa3BUTUE Pa3HOOOpPA3HBIX TEXHOJIOTHH B cdepe SHEPreTUKH, TPaHCIOopTa,
OCBOEHHUSI KOCMOCa, TOJYYEHHUS HOBBIX MaTEpHAJIOB C 3a/JlaHHBIMM CBOMCTBAaMHU M JApyrux. M3yueHue pu3mku BHOCUT
OCHOBHOM BKJIaJA B ()OPMHUPOBAHHE €CTECTBEHHO-HAYYHOM KapTUHBI MHpa oOydaromuxcs, B (HOpMHUpPOBaHHE YMEHUMH
MPUMEHSTh HayUHbII METO/1 MO3HAHUS MPU BHITOJHEHUH UMHU YU4EOHBIX HCCIEI0BaHUM.



B ocHoBy kypca (u3uku s ypOBHSL CpeAHEro oOmiero o0pa3oBaHUs TMOJIOXKEH P UIeH, KOTOpble MOKHO
paccMaTpuBaTh KaK IPUHIUIBI €M0 IIOCTPOEHHUS.

Hoes yenocmuocmu. B COOTBETCTBUM € HEW KypC SIBISETCS JIOTUYECKH 3aBEPIIEHHBIM, OH COJIEPKUT MaTEpHal U3 BCEX
paznenoB (U3MKH, BKIIOYAET KaK BOMPOCHI KIIACCHUYECKOM, TaK U COBPEMEHHOMN (PU3HKHU.

Hoes cenepanuzayuu. B cOOTBETCTBUM C HEW Marepuan Kypca (Qu3NKU OOBETUHEH BOKPYT (U3UYECKUX TEOPHH.
Benymum B kypce siBisieTcsi GOpMHUpPOBaHUE MPEACTABICHHUM O CTPYKTYPHBIX YPOBHSAX MaTE€PHUH, BEIIECTBE U IMOJIE.

Hoesn cymanumapusayuu. EE peannsanus MpeanoyiiaracT KCIOJIb30BAHME TYMaHUTApHOTO MOTEHIHana (U3HUECKO
HAyKH, OCMBICTICHHE CBSI3U Pa3BUTHs (PU3UKU C pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMU U
AKOJIOTUYECKUMHU MPOOJIEMaAMHU.

Hoes npuxnaownoii nanpasenennocmu. Kypc QU3MKM mpeanonaraeT 3HAKOMCTBO C IIMPOKUM KPYTrOM TEXHUUYECKHX U
TEXHOJIOTHYECKUX MPUIOKEHUN N3YUEHHBIX TEOPUIM U 3aKOHOB.

Hoes sxonocuzayuu peanusyercs MOCPEICTBOM BBEACHUS 3JIEMEHTOB COAEPKaHUSA, MOCBALIEHHBIX 3KOJOTMYECKUM
npobiieMaM COBPEMEHHOCTH, KOTOpbIE CBSI3aHBI C Pa3BUTHEM TEXHUKH M TEXHOJOTHH, a Takxke oOCyXIeHus mpobdiieM
PalMOHAIBHOTO MPUPOJIOTIOIB30BAHUS U IKOJIOTMYECKOM 0€30MacCHOCTH.

Crepx’HEBbIMU dJIEMEHTaMH Kypca (U3HKK HAa YPOBHE CPEIHEro OO0IIero oOpa3oBaHUsl SBISIOTCS (PU3NUYECKHE TEOPHUH
(popmupoBaHue NPEACTABICHUH O CTPYKTYpE IMOCTPOEHUS (PU3NUYECKOW TEOpUH, POJH (PyHIAMEHTAJIbHBIX 3aKOHOB U
MPUHUMUIIOB B COBPEMEHHBIX MPEACTABICHUSAX O MPUPOJE, FPAHUIAX NPUMEHUMOCTH TEOPUH, JJIsl ONUCAHUS €CTECTBEHHO-
HAyYHbIX SIBJICHUH U MPOIECCOB).

CHUCTeMHO-JeSTEeNbHOCTHBI TMOAX0J B Kypce (U3MKM peanu3yeTrcss TMpexae BCero 3a CYET OpraHu3aluu
AKCTIEPUMEHTANILHON NIeATeNIbHOCTH oOyuaromuxcs. s 6a30Boro ypoBHs Kypca (PU3UKH — 3TO MCIOJIb30BAaHUE CUCTEMBI
(bpOHTANBHBIX KPATKOBPEMEHHBIX 3KCIIEPUMEHTOB U TAOOPATOPHBIX paboT, KOTOPHIE B IporpaMme no (pusuke 0ObeAMHEHBI B
OO CITUCOK YYCHUUYECKUX MPAKTUYECKUX padoT. BriieneHne B yka3aHHOM IMepedHe J1a0opaTOPHBIX padOT, MPOBOIUMBIX
JUISL KOHTPOJSL M OLIEHKH, OCYIIECTBIISIETCS Y4YaCTHUKaMH 0O0pa30BaTEIbHOTO Ipolecca HCXOJsi U3 O0COOEHHOCTEU
IJIJAHUPOBAaHMS W OCHalleHusi kKaOuHetra ¢u3uku. [Ipu 3TOM obecmedymBaeTcs OBJajeHHE OOYYAIOIUMHUCS YMEHHUSMHU
MPOBOAUTH KOCBEHHbIE U3MEPEHUS, UCCIIEAOBAHUS 3aBUCUMOCTEN (PU3NUECKUX BETMYMH U MOCTAHOBKY OMBITOB MO IPOBEPKE
MIPEIIOKEHHBIX THITOTES.



bonbioe BHMMaHUE YJENSETCS PEUICHUI0 PACUETHBIX M KAuyeCTBEHHbIX 3anay. [lpum atom 11 pacu€THBIX 3a/1ay
MIPUOPUTETOM SIBIISIIOTCS 3a7a4M C SBHO 3aJaHHOW (PU3UYECKONW MOJECIBIO, MO3BOJISIONINE MPUMEHITh U3YYCHHBIC 3aKOHBI U
3aKOHOMEPHOCTHU KaK U3 OJHOTO pas3jesia Kypca, TaK U UHTErpUpPYs 3HAHUS U3 Pa3HbIX pasnaesioB. s KaueCTBEHHBIX 3aja4
MIPUOPUTETOM SIBIISIIOTCS 33JlaHUsl Ha OOBSICHEHUE MPOTEKaHUsI (PU3NYECKUX SBJICHUNA U MPOLECCOB B OKPYKAIOUIEH KU3HU,
TpeOyroire BbI0opa (U3NUECKON MOJIETH JIsl CUTYallui MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.
B cootBerctBUM ¢ TpeboBanusmu PI'OC COO k maTepuaibHO-TEXHUYECKOMY OOECTeUYeHHI0 y4eOHOTo Ipoliecca
0a30BbI ypOBEHb Kypca (PU3UKHU HA YPOBHE CPEIHETO OOIIEro 0Opa3oBaHUs JOJKEH MU3y4aThCsl B YCIOBHSIX MPEIMETHOTO
kabuHeTa (PU3WMKH WM B YCJIOBHSIX MHTETPUPOBAHHOTO KaOWHETAa MPEIMETOB €CTECTBEHHO-HAYYHOTO ITMKIA. B kabunerte
(bU3UKH TOJKHO OBITH HEOOXOIUMOE J1TA00paTOpHOE 00OPYAOBaHUE JIJIs BBIMOJHEHMS yYKa3aHHBIX B Mporpamme no usuke
YUYEHMUYECKHUX MPAKTUYECKUX PaboT U IEMOHCTPALlMOHHOE 000PYI0BaHUE.
JlemoHCTpannoHHOE 000pymOBaHnE (HOPMHUPYETCS B COOTBETCTBUHM C MPUHIIUIIOM MHHHUMAIBHOW JOCTATOYHOCTU U
o0OecreunBaeT TOCTAHOBKY TIEPEUMCICHHBIX B TporpamMme Mo (u3uKe KITIOYEBBIX JAEMOHCTPAIMNA JJIsi HMCCICIOBAHUS
M3Y4aeMbIX SBJICHUU U TTPOIIECCOB, SMIUPUIECKUX M (PYyHIAMEHTAILHBIX 3aKOHOB, MX TEXHUYECKUX MPUMCHCHHM.
JlabopaTopHoe o0O0OpyIOBaHUE [JIsi YUYEHMUYECKHX MPAKTHUYECKUX padoT GopMupyeTcs B BUJE TEMAaTHUYECKHUX
KOMIUJIEKTOB M OOECHe4YrBaeTcss B pacuéTe OJHOTO KOMIUIEKTa Ha JBYX oOydarouuxcs. TeMaThyeckue KOMILIEKThI
nabopaTopHOTO 000PYIOBAHUS JOJDKHBI OBITh TOCTPOSHBI HAa KOMIUIEKCHOM HWCIIOJIh30BAHUM AHAJIOTOBBIX W IHU(PPOBBIX
MpUOOPOB, a TAK)KE KOMIIBIOTEPHBIX U3MEPUTEIHLHBIX CUCTEM B BHJI€ IU(PPOBHIX JTAOOPATOPHIA.
OCHOBHBIMU 1IEJISIMU U3y4€HHS PU3UKHU B 0011IeM 00pa30BaHUU SIBIISIIOTCS:
e (QopMupoBaHuE UHTEpeca U CTPEMJICHHS OOYYAIOMIMXCS K HAayYHOMY HW3YYEHHUIO TMPUPOIbI, pPA3BUTHE HX
MHTEJIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;

e pa3BUTHE TMPEACTABICHUA O HAYYHOM METOJAE TO3HAHUA W (OPMHUPOBAHHUE HCCIICTOBATEIHCKOTO OTHOIICHHS K
OKPYKAIOIIHM SIBIICHUSIM;

e (QopMupoBaHHME HAyYHOTO MHPOBO33PEHHUsI KaK pe3ysibTara H3y4YEHHUS OCHOB CTPOEHUS MaTepuud U
(byHIaMEeHTaNIbHBIX 32aKOHOB (DU3UKH;

e (opMupoBaHuE yMEHHI OOBSICHATH SBJICHUS C UCIIOIB30BaHUEM (DU3NUCCKUX 3HAHUN U HAYYHBIX JI0KA3aTEIbCTB;

e (opMupoBaHue pencTaBICHUN O POJTH (PUUKH JIsT PA3BUTHSI IPYTUX €CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHUH.



JlocTrokeHre 3TUX Iielieil o0ecreunBacTCs pPEIICHUEM CICAYIONIMX 3aady B IMpolecce M3y4YeHHs Kypca (U3UKH Ha
YpOBHE cpesiHero o011ero 0opa3oBaHus:

MpUOOPETEHUE CUCTEMBI 3HAHUN 00 O0MMX (HU3UUECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHSIX, BKIIIOYAsT MEXaHUKY,
MOJIEKYJIAPHYIO (DU3UKY, DJIEKTPOAMHAMUKY, KBAHTOBYIO (PU3UKY U JI€MEHTHI aCTPOPU3UKHY;

(dbopMHUpOBaHNE YMEHUN MPUMEHATh TEOPETUUECKUE 3HAHUS 1J1s1 OObSICHEHUS (PU3MUECKUX SIBJICHUHN B MPUPOJIE U IS
NPUHATHS IPAKTUYECKUX PEIICHUI B TIOBCEIHEBHOM KU3HMU;

OCBOEHHE CIIOCOOOB pEIIeHNUs Pa3IMYHBIX 33]a4 C IBHO 33JJaHHON (PU3MUEeCKON MOJIENbIO, 3a/1a4, M0Ipa3yMeBalOIINX
CaMOCTOSITENIbHOE CO3JJaHNe (PU3NUECKON MOJIETH, aJIEeKBAaTHOM YCIOBUSAM 3a/1a4H;

NoHUMaHue GU3NYECKUX OCHOB U MPUHIIMIIOB ICUCTBHS TEXHUYECKUX YCTPONUCTB U TEXHOJOTUYECKHX MPOLIECCOB, UX
BJIMSIHUS HA OKPY>KAIOLIYIO CPENy;

OBJIAJICHUE METOJaMHU CaMOCTOSITEIbHOTO IUIAHUPOBAHUS W MPOBEACHHS (U3MYECKUX SKCIEPUMEHTOB, aHAIM3a |
WHTEpIpeTanuy HHPOPMAIIUU, OTIPEICTICHHUS JOCTOBEPHOCTH MOTYYEHHOTO PE3yJIbTaTa;

CO3/IaHUE YCJIOBHM JJIsI Pa3BUTHSI YMEHHUHN TPOEKTHO-UCCIIEI0BATEIBCKON, TBOPUECKOU IESITEILHOCTH.

Ha usyuenue ¢usuku (6a30BBI YpOBEHb) Ha ypOBHE cpeaHero oodiiero oopa3zoBanus oTBoautTcs 136 yacos: B 10
Kjacce — 68 yacoB (2 yaca B Hezento), B 11 kimacce — 68 yacoB (2 yaca B HEEIO).

[Ipemmaraemeiii B mporpamme 1o (u3uke mepedeHb J1abOpaTOPHBIX W MPAKTUYECKUX pPabOT  SBISETCS
PEKOMEHIOBAaHHBIM, YYUTENh JI€JIaeT BBHIOOP TPOBENCHUS JIAOOPATOPHBIX PAaOOT M OMBITOB C yUETOM WHAMBUIYATbHBIX
0COOEHHOCTEH 00yJaroImMnXCsl.



COJEPKXAHUE OBYUYEHUA
10 KITACC

Paszpnen 1. ®usuka 1 MeTObI HAYYHOT'O MIO3HAHUS
®usuka — Hayka o mpupone. Hayunele MeTOApl NMO3HaHUSA OKpYKAroWEro Mupa. Ponb dKCriepuMeHTa U TEOpUM B
IIPOLIECCE MMO3HAHUS IPUPOIbI. DKCIEPUMEHT B (PU3HKE.
MonenvpoBanue ¢puznueckux sBIeHUM U npoueccoB. Hayunsie runore3pl. Ousnueckue 3aKoHbl U Teopuu. ['paHuUIb!
MPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB. [IpuHIIUT COOTBETCTBUSL.
Pounb 1 MmecTo (pu3uku B pOpMUPOBAHUN COBPEMEHHOW HAYYHOW KapTUHBI MUPA, B IPAKTUUECKON ACSITEILHOCTH JIOICH.
Jlemoncmpayuu
AHanorossle 1 IU(PPOBbIE U3MEPUTENIbHBIE TPUOOPHI, KOMIIBIOTEPHBIE JATYUKH.

Paszpnen 2. Mexanuka

Tema 1. Kunemamuka

Mexanunueckoe nBrkeHre. OTHOCUTENBHOCTh MEXaHNYECKOro ABrKeHusA. Cuctema orcuéra. Tpaekropus.

[lepemenienue, CKOpOCTh (CpeIHssl CKOPOCTh, MTHOBEHHASI CKOPOCTh) U YCKOPEHUE MAaTEPUAIIBHON TOYKH, UX MPOEKIUU
Ha OCHU cUCTeMbl KoopauHat. CloKeHHe NepeMENIEHUN U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOPEHHOE NPSAMOJMHEWHOE MABMKEHHE. ['paduku 3aBUCUMOCTH KOOPJIWHAT, CKOPOCTH,
YCKOPEHMS], IIyTH U NIEPEMEILCHHS] MATEPUAIIbLHOM TOYKH OT BPEMEHHU.

CBoOogHOE nazieHue. Y cKkopeHrne cBOOOIHOTO MaIeHNUS.

Kpusonunennoe asvxeHne. /[BrmykeHne MaTepruagbHON TOYKHU IT0 OKPYKHOCTH € IOCTOSIHHOW 10 MOAYJIIO CKOPOCTBIO.
VYrnoBasi CKOpPOCTb, TMHEWHAsA CKOpocTh. [lepuon u yactota obpaiienus. LleHTpocTpeMuTenbHOE YCKOpPEHHE.

TexHuuecKue yCTpOMCTBA M INMPAKTHYECKOE INPUMEHEHHE: CIHMIOMETD, ABM)KCHHME CHApsIOB, LIENHBIE U PEMEHHBIC
nepenayu.

Jlemoncmpayuu

Mopeinb cucTeMbl OTCYETA, MILTIOCTPALUsl KHHEMATHYECKUX XapaKTEPUCTUK JBUKEHUS.



[IpeoOpazoBaHue IBUKEHUI C UCTIOJIB30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXE U B Pa3pEKEHHOM IPOCTPAHCTBE.

Habmonenue npmxeHus Tena, OpOIeHHOro MO YTIIOM K TOPU30HTY U TOPU30HTAJIBHO.

N3mepenne yckopeHusi CBOOOIHOTO TaJCHHUS.

HanpasneHue cKopocTy Ipu ABUKEHUH MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3ydenne HepaBHOMEPHOIO IBUKEHUS C LIEJIBIO ONPENEIIEHUS] MTHOBEHHOU CKOPOCTH.

HccnenoBanue COOTHOLIEHUS MEXAY IyTAMH, IPOWIECHHBIMM TEJIOM 3a IOCJIEIOBATENIbHBIE PABHBIE NPOMEXKYTKH
BPEMEHU IIPU PABHOYCKOPEHHOM JIBUKEHUH C HAYaJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3ydenune NBUKEHHUS LIAPUKA B BA3KOM )KUIAKOCTH.

Nzydenne nuxeHus Teaa, OPOIIEHHOTO TOPU3OHTAIBHO.

Tema 2. /lunamuka

IIprammn otHocuTenbHOCTH ['amunes. Ilepsoiii 3akoH HetoToHa. HEpIManbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpuniun cynepno3unuu cui. Bropoi 3akoH HbproToHa 171 MaTepualibHOM TOYKHU. TpeTuil 3aKoH
HproToHna 111 MaTepuanbHbIX TOYEK.

3akoH BceMUpHOTo TsroreHus. Cuia TsoxecTH. [lepBas kocMudeckas CKOpOCTb.

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

Tpenue. Buasl TpeHus (mokosi, ckoybxeHust, kadeHusi). Cumna tpenus. Cyxoe Tpenue. Cuia TpeHUs CKOJIbKEHHUS U CUjia
Tpenus nokosi. Koapduunent tpenusi. Cuna conpoTUBICHUS IPU IBHXKEHUH TeJla B )KUAKOCTH WIIU Ta3e.

[TocTynarenbHOE U BpaliaTeabHOE ABMKEHUE a0COMIOTHO TBEPIOTO TENa.

MOMEHT CHJIBI OTHOCHUTENBHO OCH BpaiieHus. [1nedo cumbl. YcnoBus paBHOBECHs TBEPIOTO Tea.

TexHuyeckue ycTporucTBa U NPaKTUYECKOE MPUMEHEHHE: TOAIINITHUKH, IBU)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SBneHune nHepuuu.

CpaBHeHHE MacC B3aUMOJEHCTBYIOIIUX TEI.

Bropoi 3akon HeroToHa.



N3mepenue cu.

CrnoxxeHue CHJL.

3aBUCUMOCTD CHJIBI YIIPYTOCTH OT Ae(POopMaIliH.

HesecomocTs. Bec Tena npu yCKOPEHHOM MOABEME U TTAICHUM.

CpaBHeHUE CUII TPEHUS MOKOSI, KAUYEHUS U CKOJIbKEHUS.

YcnoBus paBHOBecHs TBEPAOTO Tena. Buapl paBHOBECHS.

Yuenuueckuui sxcnepumenm, 1abopamophuie pabomoi

N3yuenne nmxeHus Opycka 1o HaKJIOHHOW MIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CUJT YIIPYTOCTH, BO3HUKAIOIINX B MPYKUHE U PE3MHOBOM 00pasiie, OT UX aehopmaliiu.

HccnenoBanue yciioBHil paBHOBECHS TBEPAOTO TENA, UMEIOIIETO OCh BPALLICHUS.

Tema 3. 3akonvl coxpaneHus 6 MexaHuKe

NmMnynbc MatepranbHOM TOUKH (T€Ja), CUCTEMbl MaT€pUabHBIX TOYeK. VIMIyJIbC CUIJIbI U UBMEHEHUE UMIYJIbCA Tea.
3aKOH COXpaHEHUs UMITyJIbca. PEaKTUBHOE IBM>KEHHUE.

PabGora criabl. MOIIIHOCTE CHJIBL.

Kunertunueckasi 3Heprus MarepuaibHoil Touku. Teopema 00 M3MEHEHUU KUHETUYECKON SHEPTUH.

[ToTenmuanpHas »Heprus. [loTeHnmanpHas 3HEprus ynpyro neGopMUPOBaHHOW MPYKUHBI. [loTeHIMaNbHAST SHEPTUs
Tena BOJIM3U MOBEPXHOCTH 3€MIIH.

[loTeHmanbHble W HEMOTEHUMAIbHbIE CUJbl. CBsI3b paOOThl HEMOTEHIMAIBHBIX CUJI C U3MEHEHHEM MEXaHWYECKOU
SHEPIrUM CUCTEMBI T€Jl. 3AKOH COXPAaHEHUSI MEXaHUYECKON YHEPTUH.

Yrpyrue u Heynpyrue CTOIKHOBEHUSI.

TexHuyeckue yCTporuCcTBa U NPAKTUYECKOE MPUMEHEHNE: BOLOMET, KONEDP, MPYKUHHBIN ITUCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeaktuBHOE nBUXEHUE.

[lepexon moTeHNMAIBHON YHEPTUHN B KHHETHUECKYIO M OOPATHO.

Yuenuueckuui sxcnepumenm, 1abopamopHvie pabomoi



N3ydeHne abCOIOTHO HEYNPYToro yJapa ¢ IOMOIIbIO IBYX OJAMHAKOBBIX HUTSHBIX MasTHUKOB.
HccnenoBanue cBA3M pabOTHI CUITbI C U3BMEHEHWEM MEXaHMYECKOW 3HEPTUH Tella Ha MMPUMEPE PACTSIKEHHS] PE3UHOBOTO
KIyTa.

Paznen 3. MoJsekyJsipHasi pu3uKa 1 TEPMOJAMHAMHUKA

Tema 1. Ocnosbl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUS MOJEKYJISIPHO-KHHETUYECKOW TEOPUU M MX ONMBITHOE 00OCHOBaHWE. bpoyHOBCKOE ABMKEHHE.
Huddysus. Xapakrep IBHKEHHUS U B3aUMOJICUCTBUS YaCcTHI] BellecTBa. MoJeIH CTPOSHHS Ta30B, JKUJKOCTEH U TBEPJIBIX TEI
U OOBSCHEHHE CBOMCTB BEIIECTBA HAa OCHOBE ATUX Mojelieid. Macca u pasmepbl MoJiekyn. KoaudecTBo BelecTsa.
[ToctostnHass ABorapo.

Tennosoe paBHoBecue. Temneparypa u e€ nsmepenue. [lkana remneparyp Llenbcus.

Monens uaeanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJSIPHO-KMHETHUECKOW TEOPUHU MACATBHOTO Ta3a. AOCOMIOTHAS
TeMIleparypa Kak Mepa CpeHEW KHHETUYECKON SHEPTUM TEIJIOBOTO JABMXKEHUs dacTull ra3a. [llkamna temnepatyp KenbBuHa.
I'azoBbie 3akoHBI. YpaBHeHue MenaeneeBa—Knaneiipona. 3akon [lanerona. M3omponeccsl B u€abHOM ra3e ¢ MOCTOSIHHBIM
KOJIMYECTBOM BeliecTBa. [ padudeckoe npecTaBieHrne u30IpoIeccoB: H30TepMa, H30Xopa, n300apa.

Texandeckue ycTpoicTBa M MPAKTHIECKOE MPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThI, TOKa3bIBAIOIINE TUCKPETHOE CTPOSHUE BEIeCTBa, (poTorpaduu MOJEKyJ OpraHMUeCKUX COSMHEHHUH.

OnbITel 0 MU GY3UH )KUIKOCTEH U Ta30B.

Monenb OpOyHOBCKOTO TBUKECHHUSL.

Mogens onbita llTepHa.

OnbIThI, TOKA3bIBAIOIIME CYIIECTBOBAHUE MEXMOJIEKYJIAPHOTO B3aUMOJAEHCTBUS.

Mojenb, WIUTIOCTPUpPYIOIIasi MPUPOY AABJICHUS ra3a Ha CTCHKHU COCy/a.

OnbIThI, WLTIOCTPUPYIOIINE YPABHEHUE COCTOSIHUS UI€AIbHOTO T'a3a, U30MPOIIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomoi



Onpenenenre Macchl BO3/IyXa B KJIACCHOW KOMHATE HA OCHOBE U3MepEeHU 00bEMa KOMHATBI, JABJICHUSI U TEMIIEPaTyphl
BO3/yXa B HEW.

HccnepoBanue 3aBUCUMOCTH MEXY ITapaMeTpaMH COCTOSHUS Pa3peKEeHHOro rasa.

Tema 2. Ocnosvt mepmoouHamuku

Tepmogunamuueckass cuctemMa. BHYTpeHHsISi DHEprus TEPMOJMHAMHYECKOM CHCTEMbI U CIOCOObI €€ W3MEHEHUS.
KonuyectBo TemnoTel u pabota. BHyTpeHHsisi SHeprust OJHOATOMHOTO HJAEATbHOrO rasza. Buasl Temionepenayu:
TEIUIONPOBOAHOCTh, KOHBEKIUS, U3IyUCHHE. Y IeTbHAs TeITOEMKOCTD BelecTBa. KoarmuecTBo TEmIoThl Py TeIionepeaaye.

[Tonsitue 06 agunabatHoM mporiecce. [lepBrbiif 3akoH TepMoauHaMuKH. [IpruMeHeHne nepBoro 3akoHa TEPMOAMHAMHUKH K
u3ornpoiieccam. ['paduyeckas nHTepnpeTanus padboThl rasa.

Bropoii 3akon TepmoauHamuki. HeoOpaTMocTh MPOIECCOB B MPUPOJIE.

TernoBple MammHbl. [IpuHIUMTIBI AEHCTBUSA TETUIOBBIX MammuH. [IpeoOpa3oBaHus 3HEPTrUM B TEIJIOBBIX MAaIlIMHAX.
Koadounuent nonesHoro naeiictBus temnoBod Mammbbl. Hukn KapHo u ero ko3d@uimeHT mNOIE3HOTO AEWCTBUS.
DKOJIOTHYeCKHEe MPOOIEeMbI TETNIO3HEPTETUKH.

TexHuueckue ycTpoiCTBa U MPAKTUUYECKOE MPUMEHEHHUE: JBUTaTEIb BHYTPEHHETO CropaHus, ObITOBOM XOJIOAWIbHUK,
KOHUIIUOHED.

Jlemoncmpayuu

M3MeHeHre BHYTpEHHEH SHEPTUu Teja IpU COBEPILIEHUU PabOThI: BBIJIET MPOOKH M3 OYTHUIKM MO AEUCTBUEM CXKATOTO
BO3/lyXa, HarpeBaHue 3(pupa B JIATYHHOU TPyOKe MyTEM TpeHUsl (BUICOAEMOHCTpAITH).

N3meHeHue BHYTpEeHHEH sHeprun (TeMIiepaTyphl) Teja Mpu Terionepeaaye.

OnpIT 0 aAMabaTHOMY PACIIMPEHUIO BO3/1yXa (OMBIT C BO3YIIIHBIM OTHUBOM).

Monenu mapoBoii TypOUHBI, IBUTATENsI BHYyTPEHHETO CTOPaHUsl, PEaKTUBHOTO JBUTATES.

Yuenuueckuui sxcnepumenm, 1abopamophuie pabomoi

N3mepenne yaenbHON TEIITOEMKOCTH.

Tema 3. Acpecammuvie cocmosanusn eeuwyecmea. Dazosvie nepexoont

[TapooOpazoBanue u kKoHAeHcarus. Mcmapenue w kumeHwe. AOCOMIOTHAS W OTHOCHTENbHASs BIAKHOCTh BO3IyXa.
Hacepimennsiii nap. Y aenpHas TEIIoTa napoodpa3oBaHusi. 3aBUCUMOCTh TEMIIEPATYPbl KUTIEHUS OT JaBJICHUS.



Teépnoe Tteno. Kpucrammmueckue u amopdHbie Tena. AHHU30TPONHS CBOWCTB KpHCTALIOB. JKHIKHE KPHUCTAJLIBI.
CoBpemeHHbIe MaTepuaibl. [IaBieHne 1 KpucTaUIH3aIMs. Y IeIbHas TeruioTa riasieHus. CyOommManus.
VYpaBHeHue TemiaoBoro OagaHca.

TexHudeckre yCTpPOMCTBA M NPAKTUYECKOE NPUMEHEHUE: TUTPOMETP M IICUXPOMETP, KaJOPUMETP, TEXHOJOTHHU
MOJTy4YE€HHUS COBPEMEHHBIX MAaT€pUAJIOB, B TOM YHUCJIE HAHOMATEPUATIOB, © HAHOTEXHOJIOTHH.
Jlemoncmpayuu

CBoiiCcTBa HACBHIILIEHHBIX TAPOB.

Kunenue npu noHW>KEHHOM J1aBJICHUMU.

CniocoObl U3MepeHus BIAXKHOCTH.

HaGnronenue HarpeBanust v MIaBJI€HUsI KPUCTAJUIMUECKOTO BEIEeCTBA.
JleMoHCTpanus KpUCTAIIOB.

Yuenuueckuui sxcnepumenm, 1abopamopHuie pabomoi

N3mepeHrie OTHOCUTENIBHON BJIAaXKHOCTH BO3/1yXa.

Paznen 4. JiekTpoauHamMmnka

Tema 1. dnekmpocmamuxa

DneKkTpu3aums Ten. ONEKTpUYECKUM 3apsan. JIBa Buaa SJIEKTpUYECKHX 3apsiioB. IIpOBOIHMKH, AUDNEKTPUKH H
NOJIYIIPOBOAHUKH. 3aKOH COXPAHEHUS AJIEKTPUUYECKOTrO 3apsa.

B3aumopeiictBue 3apsiaoB. 3akoH Kynona. ToueuHbIl 3JE€KTpUUECKUH 3apsaia. DiekTpuueckoe nose. Hanpssk€HHOCTh
3IEKTPUYECKOTO MOJi. [[puHIHN Cyneprno3uiuu 3JIEKTPUUECKUX MMOJIeH. JINHUY HANPSKEHHOCTHU 3JIEKTPUUYECKOTO TOJIA.

Pabora cun snekrpocratmdyeckoro mnois. llotenuuan. PasHocTh mnoTeHnuanoB. [IpoBOAHMKM W JUANEKTPUKH B
ANEKTPOCTATUYECKOM MoJie. [{usnexkrpruueckas MpOHUIAEMOCTb.

OnekTpoéMkocTb. KonneHcaTop. DIeKTpoEMKOCTh MIIOCKOT0 KOHJEHCATOPA. DHEPTHUs 3apsSKEHHOI0 KOHAEHCATOPA.

TexHudeckne yCTpOMCTBA M MPAKTUUYECKOE MPUMEHEHUE: BJIEKTPOCKOIL, JIEKTPOMETP, IEKTPOCTATUYECKAs 3aIMTA,

3a3eMJIEHHUE 3JIEKTPONIPUOOPOB, KOHACHCATOP, KOMUPOBAIbHBIN anmapaT, CTpYHHBIN IPUHTED.
Jlemoncmpayuu



YCTpONCTBO U IPUHIIUII IEMCTBUS AJIEKTPOMETPA.

B3anmonenicTBre Ha3IEKTPU30BAHHBIX TEII.

DIEKTPUYECKOE NO0JIE 3APSIKEHHBIX TEJI.

[IpoBOOHUKH B AIEKTPOCTATUYECKOM MOJIE.

DIIEKTPOCTATUYECKAS 3aLIUTA.

JIMBAEKTPUKH B 3IEKTPOCTATUYECKOM MOJIE.

3aBUCUMOCTbh 3JIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCATOpa OT IUIONIAJAM IIJJACTUH, PACCTOSHUS MEXAY HUMU U
JIUAIEKTPUYECKON MPOHULIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHAEHCAaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenne 35eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Illocmoannwtit 3n1ekmpuueckuii mok. Toku ¢ paznuunvix cpeoax

DIIEKTPUYECKUM TOK. Y CIIOBHS CYIIECTBOBAHUS AJIEKTpUUYECKOro Toka. Mctounuku Toka. Cuina toka. [locTOSHHBIN TOK.

Hanpsoxkenue. 3akon OMa 1711 y4acTka LEnu.

DJIEKTPUYECKOE COMPOTUBIICHHE. YIEIbHOE CONPOTUBIEHUE BemlecTBa. [locnenoBarenbHOE, MapallJIENbHOE,
CMEIIAaHHOE COCAMHEHNE POBOIHUKOB.

Pabota snexrpuueckoro Toka. 3akoH [xoymns—Jlennia. MOUHOCTh 3EKTPUUYECKOT0 TOKaA.

DONEeKTpOABMKYIIAs CUJIa MU BHYTPEHHEE COMPOTUBICHUE HCTOYHMKA TOKa. 3akoH OMa [jisi MOJHOM (3aMKHYTOMN)
anekTpuueckon nenu. KopoTkoe 3ambIKkaHue.

DJEKTpOHHAsT MPOBOJMMOCTh TBEPIBIX METAJJIOB. 3aBUCUMOCTh CONPOTHUBIICHUS METAUIOB OT TEMIEPATYpHI.
CBepXnpoBOJIUMOCTb.

DNeKTpUYEeCKUid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[TonynpoBonuuku. CoOCTBEHHass W TMpUMECHas MPOBOAUMOCTb MOJYNpOBOJHUKOB. CBolcTBa p—n-mepexona.
[ToynpoBOIHUKOBBIE TPUOOPHI.

DNEKTPUYECKUNA TOK B PACTBOPAX M PACIIABAX AJIEKTPOIUTOB. DIEKTPOIUTUUECKAS JUCCOLMALMS. DIEKTPOIIU3.

DnexkTpuyeckuid TOK B razax. CaMOCTOSTENbHBIA U HECAMOCTOSTENbHBIN pa3psa. Monnus. [lna3ma.



TexHuueckue yCTpOWCTBA M IIPAKTUYECKOE IPUMEHEHHE: aMIIEpMETP, BOJIBTMETP, PEOCTAT, WCTOYHUKH TOKA,
AJIEKTpOHArpeBaTe/ibHble MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIE MPUOOPHI, TEPMOMETP CONPOTUBICHMS, BAKyyMHBIM JHOJ,
TEPMHCTOPHI U POTOPE3UCTOPHI, MOTYIPOBOAHUKOBBIN U0/, TAIbBAHUKA.

Jlemoncmpayuu

M3mepenne CUilbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTb COIIPOTUBIICHUS UWIMHAPUYECKUX IPOBOAHUKOB OT JUIMHBI, IUIOIIAAM IIONEPEYHOrO0 CEYECHUS W
Marepuaa.

CMmeliaHHOe COeIMHEHHE TPOBOIHUKOB.

IIpsiMoe wu3MEpeHHe DIEKTPOABMXKYIIEH CHibl. KOpOTKOe 3aMblKaHHWE TajJbBaHHYECKOIO DJIEMEHTa M OLICHKa
BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTb CONPOTUBIIEHUSI METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB 3IEKTPOIUTOB.

HckpoBoit pa3psaa U IpOBOAUMOCTB BO3/1yXa.

OnHOCTOPOHHSIA IPOBOAUMOCTB THOAA.

Yuenuueckuu sxkcnepumenm, rabopamopnvie pabomoi

N3ydenune cMEmaHHOro COeIMHEHUS PE3UCTOPOB.

N3mepenne 2eKTpoABMKYIIEN CHIIBI MCTOYHUKA TOKA U €70 BHYTPEHHETO CONPOTHUBIICHUS.

Habutoienue snexrpomnunsa.

MexnpeaMeTHbIE CBA3H

N3yuenue kypca pusuku 6a30Boro ypoBHs B 10 Kj1acce OCyIIECTBISAETCS ¢ YUETOM CONEPIKATEIbHBIX MEXIPEIMETHBIX
CBsI3€H C KypcaMu MaTeMaTHKH, OMOJIOTUH, XUMUU, Teorpaduu U TEXHOJIOTHH.

Meosicnpeomemnuvle nonsamus, CBA3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO IO3HAHUA: SBJIEHHWE, HAy4HBIH (akKT,
runoTe3a, Gu3nyYecKas BEIMUMHA, 3aKOH, TeOpHsl, HAOJII0EHUE, SKCIIEPUMEHT, MOJICIMPOBAHUE, MOJEIb, U3MEPEHHUE.

Mamemamuxa: pelieHne cUCTEMbl YypaBHEHUH, JIMHEWHas (QyHKUMs, napaboia, runepdona, ux rpa@uku U CBOWCTBA,
TPUTOHOMETpPUUECKHE (DYHKIMU: CHUHYC, KOCHHYC, TaHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI U UX ITPOECKIIMU HA OCU KOOPJIMHAT, CII0KEHNE BEKTOPOB.



Buonocus: mexaHndyeckoe ABM)KEHUE B XKUBOW mpupone, nudp@dysus, 0cMocC, TEMIOOOMEH KUBBIX OPraHU3MOB (BHIbI
TEIJIONEPEauH, TEINIOBOE PABHOBECHE), JIIEKTPUUECKHE SIBJICHUS B )KMBOM MPUPOJIE.

Xumus: TACKPETHOE CTPOCHME BEILECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA, MOJISIPHAs Macca, TEIIOBBIE
CBOMCTBAa TBEPABIX TEJ, JKMAKOCTEM M Ta30B, DJIEKTPUYECKHE CBOWCTBA METAJUIOB, J3JIEKTPOJUTHUYECKAs IUCCOLMALU,
raJIbBaHUKA.

I'eocpaghus: BNaXXHOCTb BO3/1yXa, BETPbI, 0ApPOMETP, TEPMOMETP.

Texnonoeus: mpeoOpa3oBaHUE ABIKEHUN C HCIOJIH30BAaHMEM MEXAHU3MOB, YUYET TPEHHUS B TEXHHUKE, MOAIIUIHHUKH,
HCIIOJIb30BAaHUE 3aKOHA COXPAHEHMS UMITYJIbCa B TEXHUKE (pakera, BOAOMET U APYTHE), JBUTaTEb BHYTPEHHErO CrOPaHUs,
napoBasi TypOuHa, ObITOBOM XOJOAWIBHUK, KOHIULMOHEP, TEXHOJIOIMH NOJyYEHUsI COBPEMEHHBIX MaTEPUAJIOB, B TOM YHCIIE
HaHOMAaTEpHUAJIOB, U HAHOTEXHOJIOTUH, AIEKTPOCTATUYECKAs 3alllUTa, 3a3€MJICHUE SJIEKTPOIpPHOOpPOB, KCEPOKC, CTPYHHBIN
MPUHTEP, SIEKTPOHATPEBATENbHBIE PUOOPHI, DIEKTPOOCBETUTENbHBIE TPUOOPHI, TajbBaHUKA.

11 KJTACC

Paznen 4. JaekTpoanuHammnka

Tema 3. Mazcnummnoe noje. I1eKmMpOMAZHUMHAA UHOYKYUA

ITocTostHHBIE MarHuThl. B3anMoaeiCcTBHE NOCTOSHHBIX MArHUTOB. MaruutHoe nosie. BEKTOp MarHUTHOW HMHIYKLHU.
[IpyHIMI CyIIEeprIO3UIMM MAarHUTHBIX Iojded. JIMHMM MarHUTHOW MHAyKUMU. KapTuHa JIMHUMNA MarHMTHOM MHIYKLUU I1OJIA
MTOCTOSIHHBIX MarHUTOB.

MarsnuTHoe noJie MpoBOJHUKA ¢ TOKOM. KapThHa JIMHUIA MHAYKIIMK MAarHUTHOTO TOJI IJIMHHOTO MPSIMOTO MPOBOJIHHKA
Y 3aMKHYTOT'O KOJIBLIEBOT'O IPOBOJIHMKA, KaTyIIKH C TOKOM. OnbIT Opcrena. B3zanMoaeicTsue NnpoBOJHUKOB ¢ TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MOayNb U HampaBieHue. J[BrkeHue 3apsHKeHHON YacTULIbI B OAHOPOAHOM MarHUTHOM mose. Pabora
cuibel Jlopenna.

SIBneHue AIEKTPOMAarHUTHOW MHAYKIMH. [I0TOK BEkTOpa MarHMTHONM MHIYKUHH. DJIEKTPOABUKYINAsS CUJIA WHIYKLHH.
3aKOH 3JIEKTPOMarHuTHOM nHAyKkunu Papanes.



BuxpeBoe snekTpuueckoe moje. DNEKTPOABUKYIIAS CHIIA MHAYKLIHMHU B MPOBOAHUKE, JBHKYLIEMCS MOCTYNATEIbHO B
OJHOPOJHOM MarHMTHOM IOJIE.

IIpaBuino Jlenna.

NHnykTUBHOCTD. SIBIEHNE CAMOMHAYKIHUH. DIEKTPOABUKYILAS CUIa CAMOMHIYKIIVH.

DHeprusi MAarHUTHOTO TOJISI KATYIIKH C TOKOM.

DIIEKTPOMarHuTHOE MOJIE.

TexHn4eckre yCTpOMCTBA U MPAKTUYECKOE MPUMEHEHUE: MOCTOSIHHBIE MAarHUThI, SJIEKTPOMArHUTHI, 3JIEKTPOJBUTATEND,
YCKOPUTEIH 3JIEMEHTAPHBIX YaCTHUL], THAYKIIMOHHAS TI€Yb.

Jlemoncmpayuu

OnbIT Opcrena.

OTKJIOHEHUE 3JIEKTPOHHOTO MTyYKa MarHUTHBIM IMOJIEM.

JIvHUYM MHIYKIIMA MAarHUTHOTO TIOJISL.

B3anmonenicTBrue 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JenctBue cuibl JIopeHIia Ha HOHBI AJIEKTPOJIUTA.

SIBneHune 3JIeKTPOMAarHUTHOM WHIYKIIHH.

IIpaBuino Jlenna.

3aBUCHUMOCTb JIEKTPOABUKYILEH CUIIbI MHAYKIIMU OT CKOPOCTH U3MEHEHHUSI MATHUTHOTO MOTOKA.

SIBneHne caMOMHAYKIUU.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomoi

N3ydyeHne MarHuTHOTO MOJIs KATYIIKH C TOKOM.

UccnenoBanue nercTBrsI NOCTOSHHOTO MArHUTA HA PAMKY C TOKOM.

HccnenoBanue sSBJICHUS 3JIEKTPOMAarHUTHOM MHIYKLIHH.

Paznen S. Kosie6anusi n BOJIHBI
Tema 1. Mexanuueckue u 31eKmpomMacHumHble KO1e0aHus



Koneb6arenbnast cucrema. CBoOoaHBbIE MexaHMYeckue koseOanusd. ['apmonudeckue konebanus. [lepumon, uvactora,
amIuintyaa u ¢asa kojedanuit. [IpyxuHHBIA MagTHUK. MaTeMaTH4YeCKUil MasSsTHUK. Y paBHEHHE TapPMOHUYECKUX KOJICOAHUIH.
[IpeBpaiieHne sHeprur Npyu rapMOHNYECKUX KOJIEOaHUSIX.

Koneb6arenbubiii koHTYp. CBOOOAHBIE 3JIEKTPOMAarHUTHBIE KoJieOaHUsI B UACAIBHOM KOJEOAaTeIbHOM KOHTYpE.
AHanorus MexJ1y MEXaHMUYECKUMHU U 3JIEKTPOMarHUTHeIMU KoJsiebanusiMu. @opmysa ToMcoHa. 3aK0H COXpaHEHHS SHEPTUU B
UcaIbHOM KOJIeOaTeIbHOM KOHTYDE.

[IpencraBnenue o 3aTyxaromux KojieOaHusx. BuiHyKIeHHbIe MexaHHueckue koseOanus. PezoHanc. BeiHykneHHbIE
AIIEKTPOMArHUTHBIEC KOJIEOaHUsI.

ITepemennsiit Tok. CHHYCOMAAIBHBIN EPEMEHHBIN TOK. MOIIIHOCTh MEPEMEHHOTO TOKa. AMIUITUTYAHOE U JIEUCTBYIONIEE
3HAYEHUE CUJIbI TOKA U HAIIPSKEHUS.

Tpancdopmarop. IIpousBonacTBo, mepemada u MOTPEOSICHUE DIEKTPUYECKONW SHEPTHH. IKOJOTUYECKUE PUCKH TIPH
IIPOU3BOJICTBE NIEKTPOIHEPTrun. KysibTypa nCnoap30BaHus dJIEKTPOIHEPT U B IOBCENHEBHON KU3HHU.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE INPHUMEHEHUE: JJIEKTPUYECKUM 3BOHOK, I€HEpaTop IEPEMEHHOTO TOKa,
JIMHUHM 3JIEKTpOIIepe1ay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KoaeOaTeIbHON CUCTEMBI (TTPY>KUHHBIN WM MATEMATHYECKUI MasiTHUK).

Hab6nronenue 3aTyxarommx KoaeOaHmii.

UccnenoBanne CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

Ha6nronenue pesonanca.

CB0OOIHBIE ANEKTPOMATHUTHBIE KOJIEOAHUS.

OcuusiorpamMmsl (3aBUCUMOCTH CHJIbI TOKA U HAIIPSKEHUS OT BPEMEHM) JUIs 3JIEKTPOMArHUTHBIX KOJIEOAHUI.

Pe3onaHc npu nmociaeaoBaTeIbHOM COEUHEHUH PE3UCTOPA, KATYIIKA HHAYKTUBHOCTHA U KOHIEHCATOPA.

Mopenb TMHUY ANEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

HccnenoBanue 3aBUCMMOCTHY TIEPHUOIa MaJIbIX KOJIEOaHU Tpy3a HA HUTU OT JUIMHBI HUTH U MacChl Tpy3a.

HccnenoBanne neEpeMEHHOr0 TOKa B LETIH U3 ITOCIEA0BATEIBHO COENMHEHHBIX KOHAEHCATOPA, KaTyIIKA U PE3UCTOPA.



Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHbIE 60JIHbL

MexaHnueckue BOJHBI, ycioBusi pacnpoctpaneHusi. llepuwoa. CkopocTh pacnpocTpaHEHUs W JJIMHA BOJIHBL.
[Tonepeunsie u mpoaobHEBIE BOJHEBL. MHTepdepentms u nudpakius MEXaHHIECKUX BOJTH.

3Byk. CkopocThb 3ByKa. [ poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJIHBL. Y CIIOBUSI U3ITyUYE€HUS AJIEKTPOMArHUTHBIX BOJIH. B3auMHas opuenTtanus Bektopos E, B, V B
ANEKTPOMArHUTHON BoHE. CBOMCTBA ANEKTPOMATHUTHBIX BOJIH: OTpPaXEHHUE, MPEIOMJICHHUE, MOJIApU3alMs, AUPpaKIus,
untepdepenius. CKOpoCcTh JEKTPOMATHUTHBIX BOJIH.

[IIkaia 37€KTPOMAarHUTHBIX BOJH. [[puMeHeHNE 2JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.

[IprHIMIBI paguOCBsI3U U TeNeBUAcHU. Pannonokanus.

DIIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPEIbI.

TexHuYecKre yCTporUCTBa U MPAKTUUECKOE MPUMEHEHUE: MYy3bIKalIbHble HHCTPYMEHTBI, YIbTPa3ByKOBasi AMAarHOCTHKA B
TEXHUKE U MEIUIIMHE, Paap, paIuonpuEMHIK, TEIEBU30D, aHTeHHa, Tenedon, CBU-meus.

Jlemoncmpayuu

OO6pazoBaHue U pacIPOCTPAHEHHE MOMEPEUHBIX U MPOJAO0IbHBIX BOJH.

Kone6momieecs Teo Kak KCTOYHHK 3BYKa.

HaGnronenue otpaxeHus: U IpeTOMIICHHS MEXaHHYECKUX BOJTH.

Hab6nronenue natepdepennnm u qmudpakiin MEXaHUYECKUX BOJTH.

3BYKOBOW PE30HAHC.

HaGnronenue cBs3M rpOMKOCTH 3BYKa U BHICOTBI TOHA C AMIUIUTYAOM U YaCTOTOM KOJIeOaHUM.

WccnenoBanue CBONCTB  AJEKTPOMArHUTHBIX  BOJIH: OTpaXEHHWE, TMpeJIOMJICHHE, MoJspu3auus, audpaxius,
uHTepepeHus.

Tema 3. Onmuka

['eomerpuueckas ontuka. lIpAMOIMHENHOE pacHpOCTPaHEHUE CBETA B OAHOpoAHOU cpene. JIlyu cBera. TodeuHblid
UCTOYHUK CBETA.

OTtpakeHne cBeTa. 3aKOHBI OTpakeHus cBeTa. [locTpoeHune n300paxeHuH B TIIIOCKOM 3epKajle.



[Ipenomnenue cBera. 3aKOHBI MPEIOMJICHUs CBeTa. AOCONIOTHBIA MOKazaTenb npenomiieHus. [loaHoe BHYyTpeHHee
oTpaxeHue. [ IpenenbHblil yroia noJaHOTO BHYTPEHHETO OTPAKECHUSL.

Hucnepcus ceeta. CroxHbIi cocTaB Oenoro ceera. LIBer.

Cobuparoniye u pacceuBaroniye JUH3bl. ToHKasg nuH3a. DOKYCHOE pacCTOSHUE W ONTHYECKas CUjia TOHKOW JIMH3BI.
[TocTpoenue n300pakeHH! B coOMparOlIMX M pacceuBaromux JnH3ax. GopMmysna TOHKOW JIMH3BL. YBETUYEHHUE, 1aBaeMOE
JIMH30M.

[Ipenenbl NPUMEHNMOCTHA T€OMETPUUYECKON ONTUKH.

BonnoBass onrtuka. Wurtepdepenimus cBera. KorepeHTHbIE HCTOYHMKH. YCIOBUS HAOMIOMEHUS MAaKCHMYMOB U
MUHHUMYMOB B UHTEpP(HEPEHIIMOHHOM KapTUHE OT ABYX CHH(A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakuus cBera. JudpakuuoHHas pemeéTka. YclioBUe HAOMIOACHHS TJIaBHBIX MAaKCUMYMOB TIpH TMaJeHUU
MOHOXPOMATHYECKOTO CBETa Ha MU(PPAKITMOHHYIO PEIIETKY.

ITonspusanus ceera.

Texnuueckue yCTpOWCTBA M TPAKTUYECKOE TNPUMEHEHHE: OYKH, Jyma, (oroammapar, MPOEKIIMOHHBIA armapar,
MUKPOCKOII, TEJIECKOI, BOJJOKOHHAs ONTHUKA, TUPPAKIIMOHHAS PEIIETKA, OJISIPOU.

Jlemoncmpayuu

[IpssMmonmHEITHOE pacpoCcTpaHEHUE, OTPAXKEHHE U MpeoMiieHrne cBeTa. ONTHYECKUe MPUOOPHI.

[TomHO€E BHYyTpEHHEE OTpakeHue. Mozaenb CBETOBOA.

UccnenoBanne CBONCTB N300payKeHUH B JIMH3aX.

Mopenn MUKpOocKoma, TEJIECKOIA.

Habmronenue narepdepeHnu cBera.

Ha6nronenue nudpaxium ceera.

Ha6nronenue nucnepcuu cBera.

[TonydeHnue cnekTpa ¢ MOMOIIBIO IPU3MBI.

[Tonyuenue cnekTpa ¢ MOMOIIBI0 AUGPAKIIMOHHON PEIIETKY.

Hab6nronenue nonspuzanum cBeTa.

Yuenuueckuui sxcnepumenm, 1abopamopHule pabomoi



M3mepenue nokasarens npeOMIICHHS CTEKIIA.
HccnenoBanue cBOWCTB U300paKeHH B TMH3AX.
Hab6nronenue nucnepcuu cBera.

Pa3nen 6. OCHOBBI CIeNUAJIBHON TEOPHUH OTHOCUTEILHOCTH
['pannnbl  PUMEHMMOCTH  KJIACCUYECKOM MeXaHWKU. llocTynaTel cnennanbHOW — TEOpUU
MHBapUaHTHOCTb MOJIYJISI CKOPOCTH CBETA B BAKyyMe, IPUHIIUI OTHOCUTEIIBHOCTH DUHIITEHHA.
OTHOCUTENBHOCTh OAHOBPEMEHHOCTH. 3aME/IJIEHUE BPEMEHHU U COKPAIICHUE JJIMHBI.
DHeprusi U UMIYJIbC PEIATUBUCTCKON YaCTHUIIBI.
CBs13b Macchbl C SHEPTUEN U UMITYJILCOM PEISITABUCTCKON YaCTHUIIbI. DHEPTUsl MOKOS.

Paznen 7. KBanTtoBas pusuka
Tema 1. Dnemenmovt K6AHM OGO ONMUKU
®oronbl. opmymna [1nanka cBs3u s3HEpPruu GOTOHA C €0 YACTOTOW. DHEPTUs U UMIYJIbC (POTOHA.

OTHOCUTCIIbHOCTH.

OTtkpsiTue u uccneaopanue ¢potodpdexra. Onwitel A. I'. CtoneroBa. 3akonsl Gporodddekra. YpaBHeHne DUHIITEHHA

s hotoaddexra. «KpacHas rpanuinay gorodrddekra.
JlaBnenue ceera. OnwiTel I1. H. JleGenena.
XHUMHUYECKOE JIEHCTBUE CBETA.

TexHuyeckue ycTpoHCTBA M MPAKTUYECKOE MTPUMEHEHHE: (POTO3IeMEHT, (POTOJATUMK, COTHEUHAs OaTapes, CBETOIUO/I.

Jlemoncmpayuu

®oT03(QheKT HA YCTAaHOBKE C [IMHKOBOM IJIACTHHOM.
Uccnenosanne 3akoHOB BHeEMIHETO (oToddhdeKTa.
Ceeroauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma



Mopnens atoma Tomcona. OnbiTel Pesepdopaa mo paccesnuto o -uactuil. [lnanerapHas moxaens atoma. Iloctynatsl
bopa. M3nydyenue u norsnomieHue (POTOHOB MpHU MEpPexoje aToMa C OJHOTO YPOBHS 3HEPrud Ha Apyroi. Bumel crnexTpos.
CriekTp ypOBHEHN 3HEPIUM aTOMa BOAOPO/IA.

BonnoBele cBoiicTBa yactull. Boinsl ae bpoina. KopnyckyisipHO-BOITHOBOW yaau3M.

CHOHTaHHOE U BBIHYKJIEHHOE M3Ty4YCHHUE.

TexHuuecknue ycTpoOHCTBa M MPAKTUYECKOE MPUMEHEHHUE: CHEeKTPalbHbIA aHalu3 (CHEKTPOCKOM), Jia3ep, KBAHTOBBIM
KOMIIBIOTED.

Jlemoncmpayuu

Mogens onbita Pezepdopra.

Onpenenenue QIMHBI BOJHBI Ja3epa.

Habmoienne nuHedvaThIX ClIeKTPOB U3ITy4YECHHUS.

Jlazep.

Yuenuueckuui sxcnepumenm, 1abopamophuie pabomoi

HaOmronenue nuHeHyaToro crekTpa.

Tema 3. Amomnoe a0po

OKCHEpPUMEHTBI, JOKA3BIBAIOIINE CIOKHOCTh CTpoeHms sapa. OTkpeitHe pamnoaktuBHocTH. OmnbiThl Pesepdopna mo
ONpEACNIEHUIO COCTaBa PaJMOAaKTHBHOrO u3nyudeHus. CoiictBa anbda-, Oera-, ramma-uznydeHus. BiusHue
PaaMOAKTUBHOCTU HA KUBbIE OPTAHU3MBI.

OTtkpbiTHE MpoTOHA U HelTpoHa. HyknonHas monens siapa [eiizenOepra—lBanenko. 3apsa siapa. MaccoBoe yuncio
sapa. U30Torsbl.

Anbda-pacniag. DIEeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacna. 'amma-u3nydenne. 3aKOH paliOaKTUBHOTO pacnaia.

DHeprus CBsS3M HYKJIOHOB B sifipe. SAnepubie cuibl. Jlegekt macch sapa.

S nepHbie peakuuu. [leneHue u CUHTE3 AI€ep.

Anepnsiii peaktop. TepmosiiepHbiii cuaTe3. [IpobGeMbl U MEPCIEKTUBHI SACPHON SHEPTETUKHU. IKOJIOTHUECKUE aCTIEKThI
SAIEPHON DHEPIETUKH.

DOneMeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.



MeToapl HaOJIIOIEHUS U PETUCTPALIUH 3JIEMEHTAPHBIX YaCTHULL.
OyHaaMeHTalbHbIE B3aUMOAEHCTBHUS. EqMHCTBO (hr3nueckoil KapTUHBI MHpA.

TexHuyeckue yCTpoMCTBA M NMPAKTUYECKOE NPUMEHEHUE: O3UMETpP, KaMepa BunbcoHa, sSAEpHBIM peakTop, aTOMHAs
o6oMmo0a.

Jlemoncmpayuu

Cu€TunK MOHU3UPYIOLIUX YACTHII.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol
HccnenoBanue TpEeKOB YacTUIL (110 TOTOBBIM (oTorpadusim).

Pasnen 8. DiieMeHTBI aCTPOHOMUM M ACTPOPU3UKHU

Otansl pa3BUTUs acTpoHOMUH. [IpHKIagHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE ACTPOHOMUH.

Bun 3Bé3nHoro HeOa. Co3Be3aus, sipKue 3BE31bI, IUTAHETHI, UX BUANMOE JBUKEHUE.

ConHeuHas cuctema.

Connue. ConHeuyHass akTHMBHOCTh. Mctounuk sHeprun CosiHIa M 3BE31. 3BE3IbI, UX OCHOBHBIE XapAKTEPUCTUKHU.
JluarpamMmMa «CHEKTPaJIbHBIA KJIAaCC — CBETUMOCTB». 3BE3JIbI TJIABHOM MOCIEIOBATEIbHOCTA. 3aBUCHUMOCTh «Macca —
CBETHUMOCTB» JIJI1 3BE3]] TJIABHOUM MOCJEN0BAaTEIbHOCTH. BHyTpeHHee cTpoeHue 3BE31. COBpeMEHHbIE MPEACTaBICHUS O
MIPOUCXOKICHUH U 3BosrolK COJIHIIA U 3BE3/. DTalbl )KU3HU 3BE3I.

Muieunsiii [Iyts — Hama ["anaktuka. [Tonoxenue u nBuxenue Connua B ["anaktuke. Tumnbl ranaktuk. PaguoraiakTuku
U KBazapbl. YEPHBIE ABIPHI B A/Ipax TAJIAKTHUK.

Bcenennas. Pacmimpenne Beenennoii. 3akon Xa066ma. Pasberanue ramaktuk. Teopust bonbmoro B3psiBa. PennkroBoe
W3JIy4YCHHUE.

Macmrabnas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnpie mpo0sieMbl aCTPOHOMUHM.

Yyuenuueckue nabnooenus

Habmoienust HEeBOOPYXEHHBIM TJ1a30M € UCTIOJIB30BAHUEM KOMIBIOTEPHBIX MPUIIOKEHUN TS ONPEEICHUS MTOJI0KEHUS
HEOECHBIX 00BEKTOB HAa KOHKPETHYIO 1aTy: OCHOBHBIE co3Be3/1usi CeBEpHOTO MOMyIIApHUs U SIPKHUE 3BE3IBL.



Habmronenus B teneckon Jlynsl, mianet, Mieunoro I1ytu.

O06o01mariee NOBTOpPeHHE

Ponb ¢usnku m acTpOHOMHUM B S3KOHOMHYECKOM, TEXHOJIOTUYECKOM, COLMATBHON U 3TUYECKOW cdepax AesiTeIbHOCTU
YeJIoBEeKa, POJb U MECTO (PM3MKM U aCTPOHOMHHM B COBPEMEHHOW HAYyYHOM KapTUHE MHpa, POJib (PU3NYECKOW TEOpUHU B
(GbopMHUpPOBaHUM TPEACTABICHUA O (UINYECKON KapTHUHE MHpa, MECTO (PU3UYECKOW KapTUHBI MUpa B O0OIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IPUPO/IE.

MexnpeaMeTHbIe CBA3H

Nzyuenne kypca pusmku 6a30Boro ypoBHs B 11 Kiacce oCyIIECTBISETCS ¢ YUETOM COEPIKATEIbHBIX MEXKIPEIMETHBIX
CBSA3EH C KypcaMH MaTeMaTHKU, OMOJIOTUH, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meoicnpeomemnvie nousmus, CBS3aHHBIE C HM3YYEHMEM METOJIOB HAYYHOIO IIO3HAHMS: SIBJIIEHHWE, HAy4dHbIH (DaKT,
runote3a, Gpu3nyecKkas BeJIMUnHa, 3aKOH, TeOpus, HAOI0JeHIE, SKCIIEPUMEHT, MOJICIMPOBAHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: penieHne CUCTEMbl YPaBHEHH, TPUTOHOMETPUYECKUE (DYHKIIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAaHT€HC,
OCHOBHOE€ TPUTOHOMETPHUUYECKOE TOXKIECTBO, BEKTOPbl M MX IPOEKIMM HAa OCU KOOPAMHAT, CIIOKEHHE BEKTOPOB,
POU3BOJIHBIE DJIEMEHTAPHBIX (YHKUUN, MPU3HAKU MOJ0OMS TPEYroJbHUKOB, OINpPEACNICHUE IUIOMAAN IJIOCKUX (uryp u
o0BbEMa Ted.

buonocus: >nextpuueckue sIBICHUS B KUBOW NMPUPOJE, KojeOaTenbHbIe NBUKEHUS B JKMBOM MPHUPOJE, ONTHUYECKUE
SIBJICHUS B )KMBOM PUPOJE, JEUCTBUE PATAALIMN HA KUBBIC OPTaHU3MBI.

Xumus: CTpOE€HUE aTOMOB M MOJIEKYJ, KpUCTaUIMuecKash CTPYKTypa TBEPHABIX TeJl, MEXaHU3Mbl 00pa30BaHMS
KPUCTAUIMYECKOU PEIIETKHU, CIIEKTPAJIbHBIN aHAJIN3.

l'eoepagusa: MarHuTHBIE TIONIIOCA 3€MIIH, 3aJI€KH MAarHUTHBIX PYJ, (POoTOChEMKA 3€MHOM MOBEPXHOCTH, MPEACKA3aHUE
3EMJICTPSICEHUM.

Texnonoeus: TAHUM IEKTPONEPENAY, TEHEPATOP NEPEMEHHOIO TOKA, IEKTPOABUTATENb, MHAYKIIMOHHAS NI€Yb, paaap,
pPaAMONPUEMHUK, TEJeBU30p, aHTeHHa, Tene@oH, CBU-neub, MpPOEKIMOHHBIN armapaT, BOJIOKOHHAs ONTHKA, COJIHEYHas
OaTapes.



IHNIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI IO ®U3UKE HA YPOBHE CPE/HEI'O
OBHIEI'O OBPA30OBAHUA

OcBoenune ydyebnoro mpenmera «Pusmka» Ha YpOBHE CpemaHero obmiero oOpa3oBaHus (06a30BBIM YPOBEHB) TOJIKHO
00eCeUYHTh JOCTHKCHHE CICAYIONINX JIMYHOCTHBIX, METAPEAMETHBIX U IPEIMETHBIX 00Pa30BaTeIbHBIX PE3YJIbTATOB.

JINYHOCTHBIE PE3YJIBTATBHI

JIMYHOCTHBIE pe3yNbTaThl OCBOEHUS yueOHoro mpeamera «Dusnkay MOIKHBI OTpaxaThb TOTOBHOCTh M CIIOCOOHOCTH
oOydJaronmxcsi PyKOBOJCTBOBATHCS CHOPMHUPOBAHHON BHYTPEHHEW TO3WIMEH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTALUM, TMO3UTUBHBIX BHYTPEHHUX YOEXKICHHH, COOTBETCTBYIOLUIUX TPAJULMUOHHBIM IEHHOCTSIM POCCHUCKOTO
oOllecTBa, pacIIUPEHUE KUZHEHHOI'O ONbITa U ONbITa JEATEIBHOCTH B IMPOIECCE peajM3allil OCHOBHBIX HAaNpaBlICHUN
BOCITUTATEIbHOM JIEATEIbHOCTH, B TOM YUCIIE B YACTH:

1) rpa:knaHCKOro BOCIIUTAHMS:

c(OPMUPOBAHHOCTH TPAXKAAHCKON TMO3ULUU OOYYaromIerocsi Kak aKTUBHOTO U OTBETCTBEHHOTO YJIEHA POCCHUHCKOTO
00IIIECTBA;

NPUHATHE TPATUIUOHHBIX O0IEYEIOBEYECKUX T'YMaHUCTUUECKUX U JEMOKPATUUYECKUX LIECHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JESATEIBHOCTh B HHTEPECAX IPasKJAHCKOTO OOIIECTBa, yYaCTBOBATh B CAMOYIIPABICHUU
B 00pa30BaTeNIbHOI OpraHu3aluu;

yYMEHHUE B3aHMOJIEHCTBOBATH C COIMATBHBIMU MHCTUTYTAMU B COOTBETCTBUU C UX (DYHKIIMSIMU U Ha3HAYEHUEM;

TOTOBHOCTb K TYMAHUTAPHOW U BOJIOHTEPCKOM NEATEIBHOCTH;

2) IATPMOTHYECKOT0 BOCITUTAHUS:

c(hOPMUPOBAHHOCTH POCCUKMCKOMN TPAXKIAHCKON UIEHTUYHOCTH, MAaTPHOTU3MA;

[IEHHOCTHOE OTHOILIEHUE K TOCYAapCTBEHHBIM CHMBOJAM, TOCTHXKEHUSM POCCHUHCKUX YUYEHBIX B 00JACTH (U3UKHU U
TEXHUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUS:



c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBEACHUS;

CIIOCOOHOCTH OIICHMBATh CUTYAIMIO W NMIPUHUMATh OCO3HAHHBIC PEIIECHUS, OPUCHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U [IEHHOCTH, B TOM YHUCJIE B AEATEIbHOCTUA YUEHOTO;

OCO3HaHME JINYHOTO BKJIAJa B TOCTPOEHUE YCTOMYMBOTO OYIyIIIETO0;

4) 3cTeTH4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHHE K MUPY, BKJIIOUAs SCTETUKY HAYYHOT'O TBOPUECTBA, MPUCYILETO (PU3UUECKON HAYKE;

5) Tpy10BOro BOCIMTAHMS:

WHTEpEC K pa3NIuyHbiM cdepam mpodecCHOHATEHON ASSTENHHOCTH, B TOM YUCJIE CBS3aHHBIM C (DU3UKON U TEXHUKOH,
YMEHHUE COBEPILIATh OCO3HAHHBIN BHIOOp Oy 1yIIel npodeccuu u peain30BbIBATh COOCTBEHHBIE )KM3HEHHBIE IIAHBI;

TOTOBHOCTh U CIIOCOOHOCTh K 00pPa30BaHUIO M CAMOOOPA30BaHUIO B 001acTH (PU3MKK HA MPOTSHKEHUU BCEH KU3HU;

6) ’K0JI0rH4ecKOro BOCIIMTAHUSA:

c(hOpPMHUPOBAHHOCTH IKOJIOTHIECKOMN KYJIBTYPhl, 0CO3HAHUE TII00ATFHOTO XapaKTepa SKOJOTUIECKUX TIPOOIIEeM;

IJIAHUPOBAHUE W OCYUIECTBJICHUE JNEUCTBUM B OKPYXKAIOLIECH Cpele HA OCHOBE 3HAHUS LIEJIENM YCTOMYMBOIO Pa3BUTUS
YEJI0BEYECTBA;

pacUIMpEeHUEe OMBITA JEATETLHOCTH SKOJIOTUYECKON HAMIPaBJIECHHOCTH Ha OCHOBE UMEIOLIUXCS 3HAHUM 10 (PU3HKE;

7) HEHHOCTH HAYYHOI'0 NIO3HAHUA:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS (PU3UYECKON HAYKH,

OCO3HaHMUE LIEHHOCTH Hay4YHOU AESTENbHOCTH, TOTOBHOCTh B MPOLECCE U3yUeHUs (PU3UKU OCYHIECTBISATH MPOEKTHYIO U
UCCIIEN0BATENbCKYIO AEATEIbHOCTh MHANBUIYaJIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJ/IBTATDBI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJbHbIE YUeOHbIE 1eiiCTBUS

ba3oBble Jiornueckue JaeiicTBUA:
CaMOCTOSTENIbHO (DOPMYJIMPOBATH U aKTYaJIM3UPOBATH MPOOJIEMY, paCCMAaTPUBATh €€ BCECTOPOHHE;
ONPENETATh LETU AEATEIbHOCTH, 33]1aBaTh MapaMeTPbl U KPUTEPUU UX TOCTHKEHUS;



BBISIBJISITH 3aKOHOMEPHOCTH M IIPOTUBOPEUHUS B PACCMATPUBAEMBIX (PU3UUECKUX SIBIICHUSX;

pazpabaThiBaTh IJIaH pEHICHUS MPOOJEeMbl ¢ Y4€TOM aHalu3a WMEIONIUXCS MaTepUalbHBIX W HEeMaTepuabHBIX
PECYpPCOB;

BHOCUTH KOPPEKTHUBBI B JCATEIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB ILIEJISIM, OLICHUBATh PUCKU MOCJEACTBUI
JIEATEIILHOCTH;

KOOPJAMHUPOBATH U BBITIOJHATH pabOTy B YCIOBHSIX PEAIbHOTO, BUPTYAJIbBHOTO 1 KOMOUMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pPa3BUBATh KPEATHBHOE MBINLICHNE TP PEIICHUH YKU3HEHHBIX MPOOIIEM.

ba3oBble ncciienoBarTebCKHe TeiiCTBUS:

BJIJIETh HAYYHON TEPMUHOJIOTHEH, KITFOUYEBBIMU MOHITUSAMU U METOJIaMU (PU3UIECKON HAYKH;

BJIAJIETh HaBBIKAMU Y4e€OHO-HCCIIEOBATEILCKON M MPOEKTHOU JEATEIHOCTU B 00JIaCTH (PU3HUKH, CIIOCOOHOCTBIO M
TOTOBHOCTBIO K CAMOCTOSITEILHOMY ITOMCKY METOJIOB PEIICHHS 3a7a4d (PU3NIECKOTO COACPKaHUS, TPUMEHEHUIO PA3INYHBIX
METOJIOB IMO3HAHMS;

BIIAJICTh BHJIAMH JCSITEIILHOCTH TI0 MOJYYEHUIO HOBOTO 3HAHUS, €r0 HHTEPIPETAIINH, TPEoOPA30BAHUIO U IPUMEHEHHIO
B PA3JIMYHBIX YUEOHBIX CUTYAIUSAX, B TOM YHCJIE MPU CO3aHUN YUCOHBIX ITPOCKTOB B 00JaCTU (PU3UKHY;

BBISBJISITh MPUYMHHO-CIIC/ICTBEHHBIE CBA3M M aKTyaJlu3UpPOBaTh 3aj]1auy, BBIJBUTaTh THUIIOTE3y €€ pPEIICHUS, HAXOIUTh
aApryMEHTBHI JJIs IOKA3aTENbCTBA CBOUX YTBEPKIACHHM, 33/1aBaTh NAPaAMETPbl U KPUTEPHUU PELICHUS;

AHAIM3UPOBATh MOJIYYEHHBIE B XOJI€ PELICHUS 3aJa4d PE3YyJIbTaTbl, KPUTUYECKU OLICHUBATh HX JOCTOBEPHOCT,
MPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBUSIX;

CTaBUTh M (OPMYJIHUPOBATh COOCTBEHHBIC 3a7a4d B OOpa3oBaTEIbLHON ACATEILHOCTH, B TOM YKCIE MPU HU3YyUYECHHUH
(156637197

JlaBaTh OIICHKY HOBBIM CHUTYAIUsIM, OIICHUBATH TPUOOPETEHHBIN OIIBIT;

YMETh IEPEHOCHUTH 3HAHUS TI0 (PU3HUKE B TPAKTUUECKYIO 00JIACTH KUZHENCATCILHOCTH;

yMETh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MIPEAMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE UJEH, NIPEIJIaraTh OPUTMHAIIBLHBIC IMOJIXObI U PEUICHHUS;

CTaBUTh POOJIEMBI U 33/1a4, JOMYCKAIOIINE aTbTEPHATUBHBIC PEIICHUS.

Pabora ¢ undpopmanmeii:



BJIQJICTh HABBIKAMHM TOJAYYCHHS WH(POpPMAUK (PU3UYECKOTO COJACPIKAHUS W3 HCTOYHMKOB PAa3HBIX THIIOB,
CaMOCTOSITEIIFHO OCYIIECTBIIATh IOWCK, aHAJIN3, CUCTEMATH3aIlUI0 W HHTEPIPETAINI0 WHPOPMAIMH PA3IMIHBIX BHIOB U
(dhop™M mpeacTaBICHUS;

OLICHUBATh JOCTOBEPHOCTh HH(OpMAITUH;

UCIIOJIb30BaTh CpPEACTBA HWH(POPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX TEXHOJIOTUH B PEIICHUU KOTHUTHUBHBIX,
KOMMYHHUKATHBHBIX M OPTraHMU3alMOHHBIX 3a/lad C COOJIOJCHHUEM TpeOOBaHMN 3PrOHOMHUKH, TEXHUKH O€30MacHOCTH,
THTHUEHBI, PECYPCOCOCPEKCHHSI, TPABOBBIX U ATHYCCKUX HOPM, HOPM HH(DOPMAIIMOHHOW OE30TIaCHOCTH;

CO3/1aBaTh TEKCThI (PHU3UYECKOTO COJIEP)KAHUS B PAa3IMIHBIX (popmarax ¢ ydéToM Ha3HauCHUS WHPOPMAIMH U IEIeBOH
ayJUTOPUH, BBIOMPAs ONTUMAIBHYIO (POPMY TIPEICTABICHHS U BU3yaTU3aIUH.

KoMMyHHUKaTHBHbIE YHUBEPCAJIbHbIE yYeOHbIe AeiicCTBUSA:

OCYIIECTBIISATH OOIIEHUE HA YPOKaxX (PM3UKHU U BO BHE-YPOUHOU JIEATEIBHOCTH;

pacno3HaBaTh MPEANOCHUIKH KOH(DIMKTHBIX CUTYAIMA U CMSATYATh KOH(IUKTEI,

Pa3BEPHYTO M JJOTHYHO HM3JIaraTh CBOKO TOYKY 3PEHUS C UCTIOJIb30BAaHUEM SI3BIKOBBIX CPEJICTB;

MOHUMATh U UCTIOJIB30BaTh MPEUMYIIIECTBA KOMAHTHON ¥ WHAUBHYaTbHON paOOTHI;

BBIOMPATh TEMATUKy U METOABI COBMECTHBIX JCUCTBUI ¢ y4ETOM OOIIMX MHTEPECOB U BO3MOKHOCTEH KaXJIOTO YICHA
KOJUICKTUBA,;

MPUHUMATh IETM COBMECTHOW JAEATENIbHOCTH, OPraHW30BBIBATh M KOOPIWHHPOBATH ACUCTBHS MO €€ TOCTHIKEHHIO:
COCTaBIISITh TUIAH NIEHCTBUH, paclpelensaTh POl C Y4ETOM MHEHHWH yYaCTHUKOB, OOCYKIATh PE3yJbTaThl COBMECTHOM
paboThI;

OLIEHMBATh KAa4eCTBO CBOEr0 BKJIAJNa M KAXKAOTO YYaCTHUKA KOMAaHIBl B OOIIMH pe3yinbTar Mo pa3padoTaHHBIM
KPHUTEPUSIM;

npeaaraTb HOBbIE IPOEKTHI, OLICHUBATH UIICH C IMO3UIIUU HOBU3HBI, OPUTUHAIBHOCTH, MPAKTUYECKOI 3HAYHMOCTH;

OCYIIECTBIISATh TIO3UTUBHOE CTPATErMYECKOE TMOBEJICHHE B pA3IMYHBIX CHUTYallUsX, MPOSBISATH TBOPYECTBO WU
BOOOpaxeHne, ObITh HUIIHATHBHBIM.



PeryisiTuBHbIE YHMBepPCcaJbHbIe YueOHbIe 1eliCTBUSA
Camoopranusanus:
CaMOCTOSITENIFHO OCYIIECTBIISITh IMO3HABATEIbHYIO JEATENbHOCTh B 00JacTh (U3UKKM M aCTPOHOMHUH, BBISBIATH
po0JIeMbl, CTaBUTh U (HOPMYJIHMPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIbHO COCTaBJIATh IJIaH PEUICHUS PACUETHBIX U KAYECTBEHHBIX 3aJ1ay, IUIaH BBIMOJHEHUS MPAKTUUYECKOU
paboThI C YYETOM UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEHN U MPEANOUTEHU;
JaBaTh OLICHKY HOBBIM CUTYallUsIM;
pacimupsaTh paMKH y4eOHOTO MPEAMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHUN;
JIeJ1aTh OCO3HAHHBIN BBIOODP, apryMEHTUPOBATh €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 32 PEILICHUE;
OIIEHUBATh MPUOOPETEHHBIN OIBIT;
CHocoOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBICHUIO DJPYAULIMU B 00NacTh (PU3UKK, TMOCTOSHHO TOBBIIIATH CBOMU
00pa3oBaTeNbHbIN U KYJbTYPHBIA YPOBEHb.
CaMOKOHTPOJIb, 3MOINMOHAJIbHBII HHTE/JIEKT:
JaBaTh OIIEHKY HOBBIM CHUTYyallMsIM, BHOCUTb KOPPEKTUBBI B JESITEIbHOCTb, OILIEHUBATH COOTBETCTBUE PE3YyJbTATOB
LESIM;
BJIa/IETh HAaBbIKaMU MO3HABATENbHOM pe(IeKCHU KaK OCO3HAHMSI COBEPILIAEMBIX ACUCTBUN U MBICTUTENbHBIX IPOLIECCOB,
UX pe3yJbTaTOB U OCHOBAHMIA;
UCI0JIb30BaTh MPUEMBI pedIeKCUHU TSl OLIEHKH CUTYallud, BIOOpa BEPHOTO PELICHUS;
YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO NMPUHUMATH PEIICHUS MO UX CHUXKEHHUIO;
OPUHUMATh MOTHUBBI U @PTYMEHTHI IPYTUX MPU aHATU3€E PE3YJIbTAaTOB JI€ATEIbHOCTH;
MIPUHUMATh ce0sl, IOHUMasl CBOM HEJIOCTATKU U JOCTOMHCTBA;
MIPUHUMATh MOTUBBI U aPTYMEHTBI IPYTUX MIPU aHAIIU3€E PE3yJIbTaTOB JACATEILHOCTH;
NPU3HABATH CBOE MPABO U MPABO APYTHX HA OIIMOKH.
B nponecce noctukeHus JIMYHOCTHBIX PE3yJbTaTOB OCBOEHUS MPOTrpaMMbl MO (PU3UKE AJIA YPOBHSI CPEIHETO OOLIETrO
o0Opa3oBaHMs y 00yUaIOLUXCsI COBEPIICHCTBYETCS YMOIIMOHATBHBIN HHTEIUIEKT, PEAIoaratonui chopMupoBaHHOCTS:



CaMOCO3HAHU$, BKJIIOYAIOIIETO CIOCOOHOCTh IOHMMATh CBOE SMOIMOHAIBHOE COCTOSHUE, BUAETH HAIlpaBJICHUS
pa3BUTHS COOCTBEHHOM SMOIMOHATBHON Cepbl, ObITh YBEPEHHBIM B ce0e;

CaMOpPETYJIUPOBaHMs, BKIIOYAIOLIETO CAMOKOHTPOJIb, YMEHHE TNPUHUMATh OTBETCTBEHHOCTh 3a CBOE IOBEICHHE,
CIOCOOHOCTH aJalTUPOBATHCS K AIMOIIMOHAIBHBIM U3MEHEHHSIM U TPOSIBIATH THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIMH, BKIIOYAIONIEH CTpPEMJICHHE K JIOCTHKEHUIO LIEJIH M YCHeXy, ONTHUMHU3M, WHUIIMATUBHOCTS,
yMEeHUE JIeHCTBOBATh HCXO/S U3 CBOMX BO3MOXKHOCTEH;

SMIATHH, BKJIIOYAIONIEH CHOCOOHOCTh TOHHMMATh AMOLMOHAIBHOE COCTOSHHE JpPYTHX, YYUTBIBaTh €ro mpu
OCYILECTBIIEHUH OOLIEHMS, CHOCOOHOCTh K COUYBCTBUIO M CONEPEKUBAHUIO;

COLMAIBHBIX HAaBBIKOB, BKJIIOYAIOLIMX CHOCOOHOCTH BBICTpaMBaTh OTHOIIEHHUS C JPYTMMHU JIOJbMH, 3a00THTbCA,
HPOSIBIATH UHTEPEC U pa3periaTh KOHOIUKTHI.

HPEAMETHBIE PE3YJIBTATBI

K xoniy o6ydyenus B 10 kjacce npeaMeTHbIe pe3ybTaThl HA 6a30BOM YPOBHE JOJDKHBI OTPaXkaTb CPOPMHUPOBAHHOCTD
y 00y4aronmxcs yMEeHUM:

JE€MOHCTPUPOBATh Ha IpPUMEpaxX pojiib U MECTO (U3UKH B (hOPMHPOBAHUM COBPEMEHHOH HaydyHON KapTHUHBI MUpa, B
Pa3BUTUHU COBPEMEHHON TEXHUKU U TEXHOJIOTUH, B IPAKTUYECKOM ACSITEIBHOCTH JIIOICH;

YUUTHIBaTh TPAHUIIBI PUMEHEHHUS M3YyYEHHBIX (PU3NYECKUX MOJEJeil: MaTepualbHas TOYKa, MHEpIHUAIbHAs CUCTEMa
oTcuéTa, abCOMIOTHO TBEPAOE TENO, HICATbHBIA Ta3, MOJIEIN CTPOSHHUS Ta30B, XKUAKOCTEH U TBEPIBIX TEN, TOUYCUHBIN
AIIEKTPUYECKUI 3apsi IPU pelieHnn GU3NIECKUX 3a/1a4;

pacrno3HaBaTh (U3NYECKUE SBJICHUS (IIPOLECCHI) U OOBSCHATH MX HAa OCHOBE 3aKOHOB MEXAHUKH, MOJIEKYJISIPHO-
KMHETHYECKOW TEOpPUHM CTPOCHMS BELIECTBA M DJIEKTPOAVMHAMHUKHA: PAaBHOMEPHOE M PABHOYCKOPEHHOE NPSIMOJIMHEWHOE
IBUKEHHE, CBOOOHOE MaJICHUE TeJ, ABM)KCHHUE MO OKPY>KHOCTH, MHEPLHMS, B3auMojeiicTBre Ten, nuddysus, 6poyHOBCKOe
JIBUKEHHUE, CTPOEHHUE >KHIKOCTEH U TBEPHABIX Tel, M3MEHEHHE O00BbEMa Tel MpH HAarpeBaHUM (OXJIAXKJIEHUH), TEIJIOBOE
paBHOBECHE, UCIIAPEHKE, KOHACHC AU, [IJIaBJICHUE, KPUCTAIUIN3aLUs, KUIICHHE, BIAKHOCTh BO3/yXa, MIOBBIICHUE TaBJICHUS



ra3a IIpu €ro HarpeBaHUM B 3aKPBITOM COCYJZ€, CBA3b MEXAY NapaMeTpPaMH COCTOSIHMS ra3a B M30IPOLECCAX, MEKTPU3ALUs
T€Jl, B3aUMOJEHCTBUE 3apsI0B;

OTHCHIBATh MEXaHUYECKOE JBUKEHHE, UCTIONIb3Ys (PU3NUeCKHe BEIMYMHBI: KOOPAUHATA, Ty Th, IEPEMEILIEHUE, CKOPOCTD,
YCKOpEHHUe, Macca Tela, CHUjla, UMIIYJIbC Tela, KHHETHUYECKas 3HEpIus, MOTEHIUalIbHAs 3HEPIus, MeXaHudeckas paloTa,
MEXAHUYECKAsh MOIIHOCTb; IPU ONMCAHWU IPABUJIBHO TPAKTOBaTh (DU3MUECKUA CMBICI HCIOJIB3YEMBIX BEIUYMH, WX
0003Ha4YEHHU U €AMHHULIBI, HAXOIUTh (POPMYJIbL, CBA3BIBAIOIINE JAHHYIO (PU3UUECKYIO BEJIMUNHY C APYTUMH BEITUYUHAMU;

OTKCHIBATh M3YUYCHHBIC TEIUIOBBIE CBOMCTBA TENl U TEIJIOBBIC SBJICHUS, UCIONB3Ys (PU3NYECKUE BEITMYMHBI: JAaBJICHUE
raza, TEMIIEpaTypa, CpeIHssl KMHETUYECKas JSHEPrus XaOTHYECKOIO ABMIKEHMS MOJIEKYJ, CPENHEKBAAPATUYHAS CKOPOCTb
MOJIEKYJI, KOJMYECTBO TEIJIOThI, BHYTPEHHSS SHeprus, pabora raza, KodQQUUIUEHT MOJE3HOIO JEHCTBUS TEIJIOBOIO
JABUTATENs; MPU OINUCAHUU MPABUIBHO TPAKTOBAaTh (PUM3MYECKUN CMBICI HCIIOJIb3YEMBIX BEIMYMH, MX OOO3HAUYEHUSA U
€/IMHULIbI, HAXOUTh (POPMYJIBI, CBA3BIBAIONINE JAHHYIO (PU3UUYECKYIO BEIMUUHY C APYTUMHU BETUUUHAM;

ONKCHIBATh H3YYEHHBIE AJIEKTPHUUYECKHE CBOWCTBA BEIIECTBA M JJIEKTPUYECKUE SABJICHHS (IPOLECCHI), HCIOJIb3YS
¢bu3nuecKkue BETUYMHBL: JJIEKTPUUYECKUN 3apsij, SJCKTPUUECKOE IoJie, HANpPsSHKEHHOCTh TMOJS, TMOTEHIMAN, Pa3HOCTh
INOTEHLMAJIOB; NPU ONHCAHUU IPABUIBHO TPAKTOBaTh (PU3MUECKHI CMBICI HCIIOJIb3YEMBIX BEJIIMYUH, UX OOO3HAUYEHUS U
€IMHULIbI; YKa3bIBaTh (DOPMYJIbI, CBSI3bIBAIOILINE TAHHYIO (PU3UUYECKYIO BEIMUUHY C IPYTUMU BEIUUYUHAMY;

aHAJIM3UPOBATh (GU3NYECKUE MPOLECCHl U ABIICHUS, UCTIONB3YS (PU3MUECKHUE 3aKOHBI U MPHUHIIUIIBI: 32aKOH BCEMUPHOTO
tarorenus, I, II u 11l 3akonsl HproTOHA, 3aKOH COXpaHEHUS MEXaHUYECKON DHEPIUH, 3aKOH COXPAHEHHUSI UMITYJIbCA, IIPUHIIUIT
CYNEpPIO3ULIMA CHWJI, INPHUHLMII PABHONPABUS HWHEPLMAIBHBIX CHUCTEM OTCYETA, MOJIEKYJISPHO-KMHETHYECKYH) TEOPHIO
CTPOEHMUSI BEIIECTBA, FA30BbIE 3AKOHBI, CBSI3b CPEAHEN KMHETUYECKON 3HEPTUN TEIUIOBOTO ABMXKEHUS MOJIEKYJI C aDCOIFOTHON
TEMIIEpaTypOH, IEPBbIA 3aKOH TEPMOJIMHAMMKH, 3aKOH COXPAHEHUsS AIIEKTPHUYECKOro 3apsinaa, 3axkoH Kyiona, mpu 3ToM
pasianyaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €ro MaTeMaTH4YeCKOe BBIpAXEHHE M YCJIOBHUS (TpaHUIIbl, OOJACTH)
IIPUMEHUMOCTH;

OOBSCHATh OCHOBHBIE NMPHUHLMIIBI JEHCTBUS MAallWH, IPUOOPOB M TEXHUYECKHX YCTPOMICTB; pa3iuyaTh YCIOBUS HMX
0€3011acCHOT0 MCII0JIb30BaHMSI B IOBCEAHEBHON KU3HU;



BBITIOJIHATh SKCIIEPUMEHTHI MO HCCIIECAOBAHUIO (U3UUECKUX SIBICHUH M MPOIECCOB C HCHOJIb30BAHMEM MPSMBIX U
KOCBEHHBIX H3MEpEHHH, Mpu 3TOM (QOpPMYJIHPOBaTH MpoOiieMy/3ajady U THIOTE3y y4yeOHOro 3KCIepUMEHTa, cOOHpaTh
YCTaHOBKY U3 MPEIJIOKEHHOTO0 000PYA0BaHUS, TPOBOAUTD OMBIT U (OPMYITUPOBATH BHIBOIBI,

OCYILIECTBIISATh MPSIMbIE U KOCBEHHBIE M3MEpeHUs] (PU3MYECKUX BEJIMYMH, NPH 3TOM BBHIOMPATh ONTUMAIBHBIA CIIOCOO
MU3MEPEHUs U UCII0Ih30BAaTh U3BECTHBIE METO bl OIICHKH MOTPEUTHOCTEH N3MEPEHNUH;

MCCIIEIOBaTh 3aBUCUMOCTH MEXNy (DU3MYECKUMH BEIMYMHAMU C HWCIOJIb30BAHHUEM IMPSAMBIX HU3MEPEHUH, MPU 3TOM
KOHCTPYUPOBATh YCTaHOBKY, (PMKCHPOBATH PE3YJIbTAThl MOJYYCHHON 3aBUCUMOCTH (PU3WYECKUX BEJIMYHMH B BUAC TAOJIULl U
rpaduKoB, JeNaTh BBIBOJBI [0 PE3yJIbTaTaM UCCIIECOBAHMUS;

coOuroaTh mpaBuia 6€30MacHOTO TPyAa MPH MPOBEACHUN UCCIIEOBAHUI B paMKax y4yeOHOTO SKCIEpUMEHTa, yueOHO-
MCCIIEIOBATENIbCKOM U TMPOEKTHOW JESTeIbHOCTH C HCIOJIb30BAaHMEM W3MEPHUTENbHBIX YCTPOWCTB M JIaOOPaTOPHOTO
000pynOBaHuU4;

pemath pacy€THHIE 3a/1a4M C SBHO 3aJIaHHOM (hM3MUECKON MOJEIbIO, UCTOb3Yys (PU3NUECKHe 3aKOHbI U MPUHLHUIIBI, Ha
OCHOBE aHalu3a YCIOBHUS 3a/Jayd BBIOMPATh (PU3MUECKYIO MOJENb, BBIACTATh (PU3NYECKHE BEIUYMHBI U (HOPMYIIHI,
HeoOXonuMble ISl €€ pelleHHs, MPOBOAUTH PACYETHI M OLCHMBATH PEANbHOCTb IMOJIYYEHHOTO 3HAYEHUS (PU3HMUECKOM
BEJINYMHBI;

peliaTh KaueCTBEHHbIE 3aJauM: BBICTPAWBATh JIOTMYECKH HEMPOTUBOPEUUBYIO LIETIOUKY PACCYKIEHHUI C Omopoil Ha
M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3UYECKUE SBIICHMUS;

UCIIONb30BaTh TMPH pEUIeHUH Y4eOHBIX 3a7ad COBpPEMEHHble MH(OPMAIMOHHBIE TEXHOJOTWU JUIsl TIOWCKA,
CTPYKTYpPUPOBAHUS, MHTEPIPETAMA W TPEJCTABICHHUsS Y4eOHOW W HAy4YHO-TIOMYJSPHOM HMH(OpMaIuu, MOJyuYeHHOUW W3
Pa3NUYHBIX UCTOYHUKOB, KPUTUYECKH aHATU3UPOBATH MOJIy4aeMyto HH(POpMAIIHIO;

MPUBOIUTH IPUMEPHI BKJIa/1a POCCUMCKHX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKHU, OOBSICHEHHE TPOIIECCOB
OKpY>KaIoIllero MUpa, B pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

HCIIONIb30BaTh TEOPETUYECKHe 3HaHWS MO (PU3MKe B TMOBCETHEBHOM XH3HHM A oOecrieueHHs] 0e30MacHOCTH IpH
oOpalieHny ¢ MpudoOpaMu U TEXHUYECKUMH YCTPOUCTBAMHU, JUISL COXPAHEHUS 370POBbS M COOIIOZICHUS HOPM 3KOJIOTHYECKOTO
MOBEAECHUS B OKPYXKAIOLIEH CPEE;



paboTarth B TpyMIe C BBIMOJHEHUEM PAa3IMYHBIX COLMAIBHBIX POJIEH, IUIAHUPOBATh padOTy TPYMIbl, pallMOHATBHO
pacnpenensiaTh OOS3aHHOCTH W TJIAHUPOBATH JICSITEIIBHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJCKBAaTHO OIICHWUBATH BKJIAJl
KaXJIOTO U3 YYaCTHUKOB TPYTIIBI B PEIICHUE pacCMAaTPUBAEMOM MTPOOIEMBI.

K xoHiy o0yuyenust B 11 kjacce npeamMeTHbie pe3ybTaThl Ha 0a30BOM YPOBHE JIOJKHBI OTPaKaTh CHOPMHUPOBAHHOCTh
y 00y4aromuxcs yMeHui:

JEMOHCTPUPOBATh Ha MpPUMEpPaxX poJib U MECTO (PU3UKU B (POPMUPOBAHUU COBPEMEHHOW HAYyYHOW KAapTUHBI MHpA, B
Pa3sBUTUM COBPEMEHHOW TEXHUKM M TEXHOJIOTMHA, B MPAKTAYECKOW MJECATENIBHOCTH JIIOACH, LEJIOCTHOCTh U E€IUHCTBO
bu3nueckoil KapTUHBI MHUPA;

YUUTHIBATh TPAHUIBI MPUMEHEHHUS M3YYEHHBIX (PU3NYECKUX MOJEJEH: TOUEUHBIM 3JEKTPUUYECKUM 3apsii, JIyd CBeETa,
TOYEUHBIN UCTOYHUK CBETA, sI€pHAsi MOJEIIb aTOMa, HYKJIOHHAs MOJI€JIb aTOMHOTO Si/[pa MPH pellieHnd (PU3nYecKux 3a1ay;

pacno3HaBaTh (PU3NUYECKHE SBICHHS (MPOIECCHhI) U OOBSICHATh UX HA OCHOBE 3aKOHOB DJIEKTPOJAMHAMHUKUA W KBAaHTOBOU
(GUBUKY: dIIEKTPUYECKast MPOBOANMOCTD, TEIUIOBOE, CBETOBOE, XMMHUUYECKOE, MarHUTHOE JCHCTBUS TOKA, B3aUMOJCHCTBHUE
MarHuTOB, 3JIEKTPOMArHUTHAs WHAYKIUS, JEUCTBHE MArHUTHOTO IOJS HAa TPOBOAHUK C TOKOM W ABWXKYIIUWCS 3apsi,
AIIEKTPOMATHUTHBIE KOJIEOAHUST W BOJIHBI, MNPAMOJUHEHHOE paclIpOCTpAaHEHUWE CBETa, OTPAXKEHUE, MPETOMIICHUE,
uHtepdepeHnus, audpakius W TOJsSpU3allds CBeTa, JAUCHepcus cBeTa, (oTodnekTpuueckuid 3ddext (pororddexr),
CBETOBOE JIaBJICHWE, BO3HHUKHOBEHHUE JIMHEHYATOrO CIIEKTpa aroMa BOJOPOJA, €CTECTBEHHAass M HCKYyCCTBEHHAas
PaINOAaKTUBHOCTH;

OMKCHIBATh U3YUEHHBIE CBOMCTBA BEIIECTBA (JIEKTPUUECKHE, MATHUTHBIC, ONITUYECKHE, DIIEKTPUUECKYIO TTPOBOIUMOCTD
Pa3IUYHBIX CPENl) U 3JIEKTPOMArHUTHBIE SIBJICHUS (MPOLECCHI), UCIONB3Ys (DU3NYECKUE BEIUUYUHBI: SIEKTPUUYECKUU 3apsij,
CUJIa TOKa, dJIEKTPUUYECKOE HAMPSHKEHUE, DJIEKTPUUECKOE CONMPOTUBIICHUE, PA3HOCTh MOTEHIUANIOB, SJIEKTPOIBIIKYIIAS CHIIA,
paboTa TOKa, WHIYKIHMS MAarHUTHOTO TMOJs, cwia Awmmepa, cuia JlopeHIla, WHIYKTHBHOCTh KATYIIKH, DHEPTUS
AIEKTPUYECKOTO M MAarHUTHOTO TIOJIEH, MIEPHOJ] W 4acToTa KoJieOaHWW B KoOJIeOATEIHbHOM KOHTYpE, 3aps] W Chjia TOKa B
Mpoliecce TapMOHUYECKUX JIEKTPOMArHUTHBIX KOJIeOaHUM, (POKYCHOE pacCTOSIHUE U ONTHYECKasl CUJjla JIMH3bI, TPU OMKUCAHUU
MPaBUJIILHO TPAKTOBATh (PU3MYECKUI CMBICI MCHOJIb3YEMbIX BEIUYHMH, UX 0O003HAYEHHUS M €IUHUIIbI, YKa3bIBaTh (OPMYIIbI,
CBS3BIBAIONIUE JAHHYIO (PU3MUECKYIO BEIMUUHY C IPYTUMH BEIIMUYNHAMU;



ONUCHIBATh M3yYEHHBIE KBAHTOBbIE SABICHHUS U MPOLECCHI, HCHOIBb3YS (PU3MUECKUE BEJIWYHMHBI: CKOPOCTh
AIIEKTPOMArHUTHBIX BOJIH, JAJIMHA BOJIHBI M YAaCTOTa CBETA, SHEPTHUA U UMITYJIbC (DOTOHA, IEPUOJ MOTypaciaia, SHEPTUs CBSI3U
aTOMHBIX SIJIEp, IPU OMHCAHUU TMPABHJIBHO TPAKTOBATh (PM3MUYECKUN CMBICI HCHOJIB3YEMbIX BEJIWYUH, UX O0O3HAUYEHUS U
eMHUIIBl, YKa3bIBaTh (HOPMYJIbI, CBS3BIBAIONIME NAHHYIO (DU3MYECKYIO BEJIUYMHY C JPYTMMU BEITUYMHAMH, BBIYHCIATDH
3Ha4YeHHe (PU3NUECKOIl BETUUNHBL;

aHaM3UPOBaTh (HHU3UYECKHE MPOIECCHl U SBICHUS, UCTIONB3Ys (PU3NUECKHUE 3aKOHBI U MPUHIMIBL: 3aKoH OMa, 3aKOHBI
MOCJICOBATEIBHOIO M MapajyIeIbHOTO COEAMHEHUS MPOBOAHHUKOB, 3akoH Jlkoyis—JIeHma, 3akoH 3JIEKTpOMAarHUTHOM
WHAYKIMH, 3aKOH NPSIMOJIMHEMHOTO pacHpOCTPAHEHHUS CBETa, 3aKOHbI OTPAKEHUS CBETA, 3aKOHBI IMPEIIOMJICHHS CBETA,
ypaBHeHHe DiHmTelHa 11 HOoTOdPdeKTa, 3aKOH COXPAHEHUS YHEPTUH, 3aKOH COXPAHEHUS UMITYJIbCA, 3aKOH COXpPaHEHHUS
AIIEKTPUUYECKOTO 3apsA/a, 3aKOH COXPAaHEHUsI MacCOBOT'0O YHCa, MOCTYNaThl bopa, 3aKoH paJioakTUBHOTO paciaja, Mpu 3TOM
pa3ianyaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €ro MAaTeMaTH4YeCKOoe BBIpRXXEHHE M YCIOBHS (TpaHUIIbl, OOJACTH)
PUMEHUMOCTH;

OTIpE/ICIISATH HAMpaBJICHUE BEKTOPA MHAYKIIMHM MAarHUTHOTO TOJIsI POBOJHUKA C TOKOM, CHIIBI AMIiepa u cuiibl JIopeHia;

CTPOUTH M OIKCHIBATh N300paKEHUE, CO31aBAEMOE TUIOCKUM 3€PKaJIOM, TOHKOH JIMH30M;

BBITIOJIHATh SKCIIEPUMEHTHI MO HCCIIEAOBAHUIO (U3UUECKUX SIBICHUH M MPOIECCOB C HCHOIb30BAHMEM MPSMBIX H
KOCBEHHBIX H3MEpPEHHUIl: mpu 3TOM (GOpMyIUpOBaTh MpoljeMy/3afady U TUIOTE3y yueOHOro 3KCIepUMEHTa, COOMpaTh
YCTaHOBKY U3 MPEAJIOKEHHOTO 000PYI0BaHUSI, TPOBOAUTH OMBIT U (POPMYIUPOBATH BHIBOJIBI;

OCYILIECTBIISATh NMPSIMblE U KOCBEHHBIE M3MEpeHUs] (PU3MYECKUX BEJIMYMH, MPH 3TOM BBHIOMPATh ONTUMAIIBHBIA CIIOCO0
MU3MEPEHUS U UCII0Ib30BAaTh U3BECTHBIE METO/IbI OIICHKH MOTPEUTHOCTEH N3MEPEHNUH;

MCCIIEIOBaTh 3aBUCUMOCTH (PM3UYECKUX BEIMYUH C MCIOJIB30BAHUEM IPSIMBIX MU3MEPEHUI: MPU 3TOM KOHCTPYUPOBAThH
YCTaHOBKY, (PUKCUPOBATh PE3yJIbTAThl MOJYYEHHONM 3aBUCUMOCTH (PU3UYECKUX BEJIMYMH B BUJE TAOIUL U TpaduKOB, Ie1aTh
BBIBO/JIbI 110 PE3yJIbTaTaM HUCCIECIOBAHUS;

coOurogaTh mpaBuiia 6€30MacHOTO TPYAa MPH MPOBEICHUN UCCIIEJOBAHUHN B paMKax y4yeOHOTO SKCIEpUMEHTa, yueOHO-
MCCIIEIOBATENIbCKOM U TMPOEKTHOW JESTeIbHOCTH C HCIOJIb30BAaHMEM HW3MEPHUTENbHBIX YCTPOWCTB M JIaOOPATOPHOTO
000pyI0BaHUS;



pemaTh pacy€THbIE 3a7]auu C SIBHO 33JaHHON (PU3NUECKON MOJIENbI0, UCTIONb3Ysl (PU3NUECKHE 3aKOHbI U MPHUHIIMIIBI, HA
OCHOBE aHaliM3a YCIOBHUS 3a/Jayd BBIOMPATh (PU3MUECKYIO MOJIElb, BBIACTATh (PU3NYECKHE BEIUYMHBI U (HOPMYIIHI,
HEOOXOaUMBbIe AJisi €€ pEeIIeHUs, MPOBOAUTH PAcCUYEThl U OLIEHHWBATH PEAJbHOCTh MOJYYEHHOTO 3HAa4YeHHUs (PU3NUECKON
BEJIMYUHBI;

pemaTh KayeCTBEHHbIE 3a/lauM: BBICTPAWBATh JOIMYECKH HEMPOTHBOPEUYHMBYIO IIETIOUKY PACCYKICHHH C OMOpOi Ha
M3y4YCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NUECKUE SBICHUS;

UCIONIb30BaTh MpPU pEUICHHH Yy4eOHBIX 3a/Jady COBPEMEHHbIE HH()OPMAIIMOHHBIE TEXHOJOTMHM JMJIs TIOUCKa,
CTPYKTYpUPOBAaHHUSA, WHTEPIPETAIMM U TPEACTaBICHUS Y4eOHON U HAy4YHO-TIOMYJSPHON WHGOpMAaLKU, MOJYy4YEHHOU H3
Pa3IUYHBIX UCTOYHUKOB, KPUTUYECKH aHAJTU3UPOBATH MOJIy4aeMyto HH(OPMAIIHIO;

OOBSICHATH MPHUHLUIIBI IEHCTBUS MAaIIMH, MPHOOPOB U TEXHUYECKUX YCTPOMCTB, pa3iuyaTh YCIOBUS UX 0€30MacHOTO
MCIIOJIb30BaHUs B TOBCEIHEBHOM JKU3HH;

NPUBOIUTH TPUMEPHI BKJIa/a POCCUHUCKUX U 3apyOexHBIX YUYEHBIX-PU3UKOB B Pa3BUTHE HAYKHU, B OOBICHEHHE
MPOLIECCOB OKPY>KAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJOTHUH;

HCIIOJIb30BaTh TEOPETUYECKHe 3HaHWS MO (PU3MKe B TMOBCETHEBHOM XH3HHM A oOecrieueHHs] 0e30MacHOCTH IpH
oOpalieHny ¢ MpuOOpaMu U TEXHUYECKUMH YCTPOUCTBAMH, [Tl COXPAHEHUS 3710pPOBbS M COOIIOZICHNUS HOPM SKOJIOTHUECKOTO
MOBEAECHUS B OKPYXKAIOLIEH CpEIE;

paboTaTh B TPYIE C BBHIMOJHEHUEM PA3IWYHBIX COLMAIBHBIX POJICH, MIAHUPOBATh PabOTy TPYIIIbI, PalOHAIBHO
pacripenensiTh 00S3aHHOCTH M IUIAHUPOBATH ACATEIBHOCTh B HECTAHIAPTHBIX CHUTYallMsAX, aJeKBATHO OLIEHUBATh BKIIA]
Ka)JIOT0 U3 YYACTHUKOB TPYIIIBI B PELICHUE paccMaTpUBaeMO MpoOIeMbl.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aeioB U TeM unppoBbIe
Ne i/ P Konrtpoabsnbie IIpakTnueckue (upp )
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
Paznen 1. PU3UKA U METO/IbI HAYYHOI'O ITIO3HAHUSA
1.1 ®u3nKa U METO/Ibl HAYYHOT'O TO3HAHUS 2 bubmmorexa LIOK
' A e https://m.edsoo.ru/7f41bf72
Uroro no pazgeny 2
Pa3znen 2. MEXAHUKA
but6mmoreka [IOK
21 Kinemaruia > https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
2.2 Hunasika / https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
2.3 3aKOHBI COXPAaHEHUSI B MEXAHUKE 6 1 1 hitps://m.cdsoo.rw/7f4 1bf72
Uroro no pazgeny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bu6nuoreka [IOK
' TEOpHU https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
3.2 OCHOBBI TEPMOMHAMMKH 10 ! https://m.edsoo.ru/7f41bf72
13 ArperaTHbl€ COCTOSTHUS BEIIECTBA. 5 bu6nuoreka [JOK
) da3oBbIe IEPEXOIbI 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 24
Paznen 4. JIEKTPOJIUHAMUKA
bubmunoreka LIOK

41 JIeKTpOCTATHKA 10 https://m.edsoo.ru/7f41bf72
47 [TocTosiHHBIN JIEKTpUYECKHUI TOK. TOKH B 12 bubmunoreka LIOK

’ Pa3IMYHBIX Cpemax https://m.edsoo.ru/7f41bf72

Hroro no pasgeny 22

PesepBHOE Bpems 2

OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



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

11 KIIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aeioB U TeM unppoBbIe
Ne n/m P Konrpoabnsie IIpakTuueckue (icpp )
NPOrpaMmbl Bcero o0pa3oBaTre/ibHbIE
padoThI padoTsbI
pecypcebl
Paznen 1. 3JIEKTPOJAUHAMUKA
11 MarunuTtHoe noje. IeKTpoMarHuTHas 1 | 3 bubmmoreka [JOK
' WHIYKLUS https://m.edsoo.ru/7f41¢c97c¢
Uroro no pazgeny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbI
21 MexaHu4ecKkue U AIEeKTPOMarHUTHBIC 9 1 bu6nuoreka [JOK
' KoJeOaHus https://m.edsoo.ru/7f41c97¢
’ MexaHn4yeckue U 3JI€KTPOMarHUTHbBIE 5 | bubmmoreka [JOK
' BOJIHEI https://m.edsoo.ru/7f41¢97¢c
bubmunoreka LIOK
23 O 10 3
frriKa https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 24

Pazgen 3. OCHOBBI CIEIIMAJIBHOM TEOPUU OTHOCHUTEJIBHOCTH

31 OCHOBBI crIeIIUANBHOU TEOPUH 4 | bubmmoreka [JOK
' OTHOCHUTEJILHOCTH https://m.edsoo.ru/7f41c97c¢
Uroro no pazgeny 4
Pasznen 4. KBAHTOBAS ®PU3UKA
4.1 DJIeMEHTHI KBAHTOBOU OITHUKH 6 ngs?;r?fee;sigg/sfm&%
4.2 Crpoenue aToma 4 bubmmoreka [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

bub6munoreka LIOK
https://m.edsoo.ru/7f41¢c97c¢

Uroro no pazgeny

15

Paznea 5. JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKHU

5.1 DJIEMEHTHI aCTPOHOMHUH U aCTPOPU3UKH 7 bubmorexa [TOK
https://m.edsoo.ru/7f41c97¢

Uroro no pazgeny 7
Pa3nea 6. OBOBIIAIOHIEE IOBTOPEHUE

6.1 O6o061maro1iee TOBTOPEHHE 4 ngﬂ;;fg;groui 41c97c
Uroro no pazgeny 4
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

IHOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC
KoJsun4yecTBo 4acos DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontponbnbsie  IlpakTHyeckue
n/n Bcero u3yuyeHusi oOpa3oBaTejibHbIE
padoTsI padoThI
pecypchl
dusuka — Hayka o IpuUpoJe.
1 Hayunsie MeT(})IK bl HOIIi)HaI.)HI/ISI 1 bubmorexa [TOK
I A https://m.edsoo.ru/ff0c32¢2
OKPY>KaIoIIIero MUpa
Ponw u mecTo ¢pusuku B

) dbopMHpPOBaHUH COBPEMEHHOMN | bu6nuoreka [IOK
Hay4YHOUN KapTHUHBI MUDPa, B https://m.edsoo.ru/ff0c33e6
IIPaKTUYECKOU NeATEIbHOCTH JIIOIEH
Mexannueckoe OBUKEHUE.

3 OTHOCHUTENBHOCTh MEXAHUYECKOTO | bubmuoreka [IOK
nBwxenus. [lepemenienue, CKOpocTb, https://m.edsoo.ru/ff0c3508
YCKOpPEHHUE

4 PaBHOMEpHOE NpsAMONIMHENHOE | Bu6muotexa [JOK
JIBYKECHHE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE IPSMOIUHENHOE 1 bu6nuorexa [IOK
JIBAXKEHUE https://m.edsoo.ru/ff0c372¢

6 CBoOomHoe majieHne. Y CKopeHue | bubmuoreka [JOK
CcBOOOIHOTO ITalEHUS https://m.edsoo.ru/ff0c39cc
KpuBonunelinoe 1BUKEHHE.

7 JIBmykeHHEe MaTepUaIbHOM TOYKH T10 1 bubmorexa HOK

P https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 [Ipuniun oTHOcUTENbHOCTH | anues. 1 bubmunoreka LIOK



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

NHepuuanbHble CUCTEMBI OTCYETA.
ITepBbiii 3akoH HproTOHA

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuna. [IpuHuun

9 CyNepHo3uLMu cuil. BTopoil 3akoH Bubmmorexa [IOK
. https://m.edsoo.ru/ff0c3be8
HeroToHa nms MarepuanbHON TOUKH

10 Tpertuii 3akon HeroToHa M1 bu6nuoreka [JOK
MaTEepUAIBHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKkOH BCEMUPHOTO TsAroteHus. Cuna

11 TspkecTu. [lepBas kocMuueckast bubmorexa [JOK

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

12 Cuuna ynpyroctu. 3akoH ['yka. Bec bubmmoreka [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Kodddument tpeHust.

13 Cuna CEHpOTI/IBJIeI({bI/Iq:I pu I[BI/I)P;(GHI/II/I bubnmorexa LOK

https://m.edsoo.ru/ff0c3f76
TeNa B KUAKOCTH WJIH Ta3e
[ToctynarenbHOE U BpalaTeibHOE

14 JIBIDKEHHE a0COIIOTHO TBEPAOTO TeJa. but6mmoreka [IOK
MowmeHnT cunsl [lnewo cuibl. Yenosus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPLOIO TENA
Nmnynbc maTepuanbHOU TOYKH,

15 CHUCTEMBI MaTEPUAIIBHBIX TOYEK. bubmmoreka [JOK
Nmnynbe cuiibl. 3aKOH COXPaHEHUS https://m.edsoo.ru/ff0c43d6
umnyiabsca. PeakTuBHOE IBUKEHHE
PaGora 1 MOIITHOCTE CHUJIBL.

16 Kunetnueckast sHeprusi MarepuaibHON bubmmoreka [JOK
Touku. Teopema 00 M3MEHEHUN https://m.edsoo.ru/ff0c4502
KMHETUYECKON SHEPTUH

17 [ToreHunanbHas SHEprus. Bu6muotexa [JOK



https://m.edsoo.ru/ff0c3be8
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

[lorennumanbHas 3HEPTUS yIPyro
nehopMUPOBaHHON MPYKUHBI.
[TorenuuanbHas 3Heprus Tena BOIU3u
MOBEPXHOCTU 3eMJIU

https://m.edsoo.ru/ff0c461a

18

[loTenuuanbHble 1 HENOTEHLIMATIbHBIE
cuiibl. CBsA3b paboThI
HEMOTEHUHAIbHBIX CHJI C K3MEHEHUEM
MeXaHUYEeCKOW IHEPTHUH CUCTEMBI TEl.
3aKOH COXpaHEHUSI MEXaHUYECKOMN
SHEPTrUuu

bubmunoreka LIOK
https://m.edsoo.ru/ff0c478c

19

JlaboparopHas paboTa
«HMccnemoBanue cBs3u pabOThI CHIIBI C
U3MCHEHHEM MEXaHUYECKOW SHEPrHU
Tella Ha MPUMEPE PACTIKCHUS
PE3HMHOBOT'O KI'yTa

20

KonTtponsHas pabora o Teme
«Kunemartuka. Jlunamuka. 3aKOHBI
COXpaHEHUS B MEXAHHUKE)

bubmunoreka LIOK
https://m.edsoo.ru/ff0c4b74

21

OcCHOBHBIE TIOJIOKEHUS MOJIEKYIISIPHO-
KMHETUYECKON Teopuu. bpoyHOBCKOE
nskenue. Auddysus

bubmunoreka LIOK
https://m.edsoo.ru/ff0c4dc2

22

Xapakrep JBUKECHUS U
B3aUMOJICHCTBUS YaCTHL] BEILIECTBA.
Mogenu cTpoeHUs Ta30B, JKUIKOCTEH
U TBEPABIX TEI

23

Macca monekyn. KonuuectBo
BemectBa. [locTostHHas ABoraapo

24

TemnoBoe paBHOBecue. TemnepaTypa
u e€ uzmepenue. [llkana Temneparyp



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

Ilenbcus

HUneansueiii raz B MKT. OcHOBHOE

bu6mmoreka [IOK

25 ypaBHeHne MKT https://m.edsoo.ru/ff0c4fde
AOGcomoTHas TemrepaTypa Kak Mepa
26 CpeHEeW KMHETUYECKON SHEPTUU bubmmoreka [JOK
JBU>KEHUS MOJIEKYJI. Y paBHEHHUE https://m.edsoo.ru/ff0c511e
MenpeneeBa-Knanelipona
27 3akon [anpToHa. 'a30BbIC 3aKOHBI
JlaboparopHas paboTa
73 «HMccnenoBanue 3aBUCUMOCTH MEXIY
napameTpaMH COCTOSHUS
Pa3peKEHHOr0 ra3a
79 N3omnporiecchl B uaeaabHOM ra3e u ux but6mmoreka [IOK
rpaduyeckoe npeacTaBIeHue https://m.edsoo.ru/ff0c570e
Buytpennsis sneprus
TEPMOIMHAMUYECKON CUCTEMBI U
30 crroco0OkbI e€ n3meHenus. KoangaecTBo bubmuoteka [JOK
TEIJIOTHI U paboTa. BHyTpeHHS s https://m.edsoo.ru/ff0c5952
SHEPrusi OJJHOATOMHOTO UJI€aTbHOTO
rasa
31 Bunael renonepenaun bubmmorexa [OK
https://m.edsoo.ru/ff0c5¢36
VYnenbHas TEMI0EMKOCTh BEILIECTBA.
32 KonuuecTBo TemnoThl pu bubmorexa OK
. https://m.edsoo.ru/ff0c5¢36
Terutonepenave. AauadbaTHbI mpoiecc
13 [1epBblil 3aKOH TEPMOJAVMHAMUKH U €T0 bubmmoreka [JOK
NIPUMEHEHUE K U30ITpoIieccaM https://m.edsoo.ru/ff0cSefc
34 HeobpaTumocTs mpoIeccoB B bubmmoreka [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
https://m.edsoo.ru/ff0c5efc

npupoje. Bropoi 3akoH
TEPMOJNHAMUKHU

https://m.edsoo.ru/ff0c6230

[Mpunuun nevicreus u KI1/1 remoBoit

bu6mmoreka [IOK

35 MAaIlIMHBI https://m.edsoo.ru/ff0c600a
36 Huxn Kapno u ero KIIJ]
37 DKooruyeckre mpoodaeMbl
TEIJIO3HEPTEeTUKU
13 O6o0maromuii ypok «MoneKysipHas bubmuoteka [JOK
¢u3uka. OCHOBBI TEPMOAMHAMUKI https://m.edsoo.ru/ff0c6938
KoHnTtponbHast paborta mo Teme
39 «MonekynspHas ¢puzuka. OCHOBBI bubmorexa [IOK
yip ’ https://m.edsoo.ru/ff0c6a50
TEPMOJTUHAMUKH
40 [TapooGpazoBaHue U KOHACHCAIUS. Bu6muotexa [JOK
Hcnapenue u kurneHue https://m.edsoo.ru/ff0c63b6
AOCOIOTHAS 1 OTHOCHTEIIbHAS
41 BJIAXXHOCTh BO3yXa. HachileHHBIN bubmorexa OK
Ayxa. H https://m.edsoo.ru/ff0c64d8
nap
Teépnoe teno. Kpucrammueckue u
4 aMmopdHbIe Tena. AHU3OTPOIHS bu6nuoreka [JOK
CBOMCTB KpucTamuioB. XKuakue https://m.edsoo.ru/ff0c65{0
Kpuctamuibl. COBpeMEHHbIE MaTepHUAaIIbI
[TnaBieHue U KpUCTAITA3AITHS.
43 VY nenbHas TEII0Ta MJIaBJICHUS bubmorexa [IOK
g ) https://m.edsoo.ru/ff0c6708
CyO6numarus
bubmunoreka LIOK
44 YpaBHEHHE TEIIOBOTO OaaHca
PABHCHHE TEIIOBOT i https://m.edsoo.ru/ff0c6820
45 OnekTpu3zanus Tei. DIEKTPUIECKUN bubmmoreka [JOK

3apsn. JIBa BUJa 3JIEKTPUUECKUX

https://m.edsoo.ru/ff0c6bcc



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
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc

3apsiI0B

[IpoBOTHUKY, TUAIIEKTPUKH U

46 IMOJYIIPOBOAHUKHU. 3aKOH COXPaHEHUS bubmmorexa LOK
YHpOBOA ’ p https://m.edsoo.ru/ff0c6bec
AIEKTPUUYECKOTO 3apsiia
BzaumoneiicTBue 3aps10B. 3aKOH
47 Kynona. ToueyHEBIN diIeKTpUYECKUN bubmmorexa LOK
y ’ p https://m.edsoo.ru/ff0c6ced
3aps
Hampsxk€HHOCTB AIIEKTPHIECKOTO
43 nosist. [IpuHnun cynepno3unuu bubmmoreka [JOK
AIEKTPUYECKUX MojeH. JInnuu https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
Pabora cuit 371eKTpOCTaTHUECKOTO
49 nois. [Torennuan. PasHocTh buGnnorexa LIOK
) At https://m.edsoo.ru/ffOc6f00
[IOTEHIMATI0B
IIpoBOAHUKY U TUDIEKTPUKHU B
50 anpeKT OCTaTUYECKOM nonIe bubmmorexa [OK
P ' https://m.edsoo.ru/ff0c7018
JusnekTpudeckasi MpOHUIIAEMOCTh
bu6moreka [IOK
51 DaexrpoéMrocTs. Kongencaro
p a P https://m.edsoo.ru/ff0c7126
DNEKTPOEMKOCTH TIIIOCKOTO
52 KOHJEHCcaTOpa. DHEPrUs 3apsKEHHOTO bubmmorexa [OK
pa. P p https://m.edsoo.ru/ff0c72c0
KOHJICHCATOpa
53 JlaGopaTtopHast pabota "M3mepenue
AIEKTPOEMKOCTH KOHAEHcaTopa"
[IpuHIIMTT NEHCTBUS U IPUMEHEHUE
54 KOH/IEHCATOPOB, KOIMMUPOBATHLHOTO

amnrmapara, CTpyHHOTO TpUHTEpA.
DJIEKTpOCTaTUYECKAs 3allUTa.



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

3azeMJIeHHE SIEKTPOIPUOOPOB

55

DIJIEKTPUUYECKUH TOK, YCIOBHUS €TI0
cymiectBoBaHus. [[0CTOSHHBIN TOK.
Cuna toka. Hanpsbxkenue.
Conpotusienue. 3akon Oma jist
ydacTKa Lenu

56

[MocnenoBarenbHOE, MapaIeIbHOE,
CMEIIaHHOE COCTMHECHUE
npoBoaHHUKOB. JlaboparopHas pabota
«M3yveHne CMEIIaHHOTO COCTUHCHUS
PE3UCTOPOBY

but6mmoreka [IOK
https://m.edsoo.ru/ff0c74£0

57

PaboTa 1 MOITHOCTH JEKTPUIECKOTO
Toka. 3akoH Jlxoynsa-Jlenua

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3akon Oma aJ1s MOJTHOM (3aMKHYTOM)
aneKkTpudeckou nenu. Koporkoe
3ambikaHue. JlaboparopHas padoTa
«3mepenue DJ1C ucTouHnKa TOKa U
€ro BHYTPEHHETO COMPOTUBICHUS

but6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

DNEeKTpOHHAs TPOBOIUMOCTH TBEPIABIX
METaJIOB. 3aBUCUMOCTh
COTIPOTUBJICHUS METAJIJIOB OT
Temneparypbl. CBEpXIIPOBOAUMOCTh

60

DJIEKTPUUYECKUN TOK B BaKyyMe.
CBoMCTBA 3JEKTPOHHBIX ITYYKOB

61

[TonmynpoBoIHUKY, UX COOCTBEHHAS U
IpuMecHas mpoBoauMocTh. CBoiicTBa
p—n-nepexona. [lonynpoBogHuKoBbIE
pUOOPBI

bubmunoreka LIOK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
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https://m.edsoo.ru/ff0c84ae

DNEKTPUUECKUM TOK B PACTBOPAX U

6 pacriaBax 3JICKTPOJIUTOB. | bubmmoreka [JOK
DIIEKTPOJIUTHYECKAS AUCCOIUALIMSI. https://m.edsoo.ru/ff0c82ba
DIIEKTPOIIN3
DNEKTPUYECKHM TOK B ra3ax.

63 CamMocCTosTeIbHbIN U | bubmuoreka [IOK
HECAaMOCTOSITENIbHBINA pa3psa. MoiHus. https://m.edsoo.ru/ff0c84ae
[Tnazma
DJeKkTpudecKre npudopsl U

64 YCTPOMCTBA U UX MPAKTUYECKOE | Bu6muotexa [JOK
npuMmeHenue. [IpaBuna TeXHUKH https://m.edsoo.ru/ff0c86fc
0e30macHOCTH

65 O06o06marmuii ypox 1 bu6nuoreka [JOK
«INEKTPOIUHAMUKAY https://m.edsoo.ru/ff0c88be
KoHnTtponbHast paborta 1mo Teme

66 «nekTpocratuka. [locTossHHBIN 1 bu6nuoreka [JOK
3NEKTpUYEeCKUil TOK. TOKHU B https://m.edsoo.ru/ff0c8a8a
Pa3TUYHBIX Cpelax»

67 PesepBHbiil ypok. KonTponpHas | bubmmoreka [JOK
pabora o Teme "IneKTpoIuHaMHKa" https://m.edsoo.ru/ff0c8c56

68 PesepBHblit ypok. O0o0maromuii ypok 1 Bu6muotexa [JOK

o temaM 10 kitacca

https://m.edsoo.ru/ff0c8f6¢

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68
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11 KIIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
[1]
Jlj;-n Tewa ypoka Bcero Kontpoabnsie  Ipakrueckue fa[:;i‘ennﬂ ggil;zzl;feﬂbnme
padoThI padoTsI pecypen
[TocTostHHBIE MATHUTHI U X

| B3auMoOAecTBHE. MarHuTHOE IIO0JIE. 1 bu6mmoreka [IOK
Bektop MarHuTHOM MHAYKUMH. JIMHUK https://m.edsoo.ru/ff0c9778
MAarHUTHOM MHIYKLIIHHU
MarsuTHOE 1oJie TPOBOTHUKA C

) TokoM. OnbIT Dpcrena. 1 bubanorexa [HOK
B3anmoaeiicTBre mpoBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 Jlaboparopnas pabota «3yueHue 1 | bubmmoreka [JOK
MarHUTHOTO TOJISI KATYIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JleicTBME MarHUTHOTO TOJISI Ha
IIPOBOAHMK C ToKoM. Cuita Amnepa.

4 JlaGopatopHnast pabora | | bubmmoreka [IOK
«Hccnenosanue neicTBUA https://m.edsoo.ru/ff0c9ac)
MTOCTOSIHHOTO MarHUTa Ha paMKy C
TOKOM»

JleicTBME MarHUTHOTO TOJISI Ha

5 JBUKYITYIOCS 3apSyKEHHYIO YaCTHLLY. | bubmmoreka [IOK
Cuna Jlopenna. PaGoTa crtbt https://m.edsoo.ru/ff0c9df4
Jlopenua
DOnexkTpoMarauTHas HHAYKIUs. [loTok

6 BEKTOpa MarHUTHOU uHAyKuuu. 3/1C 1

WHAYKIMU. 3aKOH 3JIEKTPOMarHuTHOM



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
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nHaykuu Gapanes

JlabopartopHnas pabota
«HccnenoBanne sSBICHUS
AJIEKTPOMArHUTHON MHYKIIAW»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cal50

NuaykTuBHOCTH. SIBIEHUE
camouHaykiuu. IJ1C caMOMHIAYKIIUH.
DHeprusi MarHUTHOTO TOJIST KATYIITKH C
TOKOM. DJIEKTPOMAarHUTHOE T10J1€

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

TexHnYecKkue ycTpoicTBa U UX
MIPUMEHEHHE: TOCTOSSHHBIE MAarHUTHI,
ANEKTPOMArHUTHI, FEKTPOABUTATEND,
YCKOPUTENH 3JI€MEHTAPHBIX YaCTHll,
HWHAYKIOUOHHAA MCYb

10

O6o0maromuii ypok «MarautHoe
moJie. DIEKTPOMarHUTHAS WHIYKIIHAS)

bu6nuoreka [JOK
https://m.edsoo.ru/ff0cab82

11

KonrponsHast pabora o Teme
«MarsuTHoe 1nozJe.
DNeKTpOMarHuTHasE MHTYKIIUS

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

12

CB0OOIHBIC MEXaHHUECKUE
Kosebanus. ['apMoHnUeckue
KosiebaHus. YpaBHEHHE
TapMOHHYECKHUX KOJeOaHUH.
[IpeBpatienue sHepruu

bu6nuoreka [JOK
https://m.edsoo.ru/ff0caf06

13

Jlaboparopnas pabota
«HccnenoBanue 3aBUCUMOCTH
NeproJia MajIbIX KojieOaHuii rpy3a Ha
HUTHU OT JJIMHBI HUTHU U MACCBI I'py3a»

14

KoneGarenbHblil koHTYp. CBOOOIHBIE

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cb820



https://m.edsoo.ru/ff0ca150
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SJICKTPOMArHMTHBIC KoJIeOaHHS B
nacajibHOM KoJIe0aTeIbHOM KOHTYPC.
Awnanorus MCKIAY MCXaHUYCCKNMU U
SJICKTPOMAarHuTHBIMHA KOJICOAHHUSIMU

15

®opmyna Tomcona. 3akoH
COXPAHCHUS SHCPIrUr B UACAIIbHOM
KOJIeOaTeIbHOM KOHTYpE

bu6nuoreka [JOK
https://m.edsoo.ru/ff0cb9c4

16

IIpencrasnenue o 3aTyxaromux
KosebaHusx. BoiHyXIeHHBIE
MeXaHUYEeCKHEe KoacOanus. Pe3oHaHc.
BbIHYXICHHBIE 2JIEKTPOMArHUTHBIE
KoJIeOaHus

bu6nuoreka [JOK
https://m.edsoo.ru/ff0cbb86

17

Ilepemennsblil Tok. CHHYyCOUAAIBHBII
MEpEMEHHBIN TOK. MOITHOCTh
MIEPEMEHHOT0 TOKa. AMIUIUTYIHOE U
JEHCTBYIOIIECE 3HAUCHUE CUJIbI TOKA U
HaIPSDKEHUS

bu6nuoreka [JOK
https://m.edsoo.ru/ff0cbd34

18

Tpaucdopmarop. [Ipoussoactso,
nepeaaya u norpedieHue
JJIEKTPUYECKON SHEPTUU

19

Y CTpoiCTBO M MPAKTUUECKOE
IIPUMEHEHHE AIEKTPUYECKOTO 3BOHKA,
reHepaTopa epeEMEHHOro TOKa,
JIMHUU 3JIEKTpoliepesayd

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKNE PUCKU TTPU
MIPOU3BOJICTBE AJIEKTPOIHEPTUU.
Kynbrypa ucnonszoBanus
JIEKTPO3HEPIUH B ITIOBCEIHEBHOMN
KU3HU



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

MexaHnuueckue BOJIHEI, YCJIOBUSA
pacnpoctpanenus. [lepuoa. Ckopocth

bu6nuoreka [JOK

21 pacnpoCTpaHEHHUS U JIJTNHA BOJHBI. https://m.edsoo.ru/ff0cca54
[Tonepeunsle ¥ MPOIOIBbHBIE BOJTHBI

2 3ByK. CKOpOCTh 3ByKa. [ pOMKOCTH bubmmoreka [JOK
3ByKa. Beicora Tona. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
DNeKTPOMarHUTHBIE BOJHBL, UX

23 CBOMCTBA U CKOpOCThb. [lIkana bubmmorexa [TOK

https://m.edsoo.ru/ff0ccfe0

3JEKTPOMArHUTHBIX BOJIH
[TpuHIMIBI paguOCBsI3U U

24 TeneBuaeHus. Pa3Butue cpeacTs
cBs3u. Pagnosiokamuys

)5 KonTponbnas padora «Konebanus u bubmmoreka [JOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpssMOnMHENHOE pacIPpOCTPAHEHUE

2 CBETa B OJIHOPOJIHOM Cpejie. bubmmoreka [JOK
Toueunsblii ICTOUHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxkeHue cBeTa. 3aKOHbI OTPAKEHUS

27 cgeta. [TocTpoenue nzodpaxkeHuii B bubmmorexa [TOK

https://m.edsoo.ru/ff0cd4e0

IJIOCKOM 3€pKajie
[Ipenomnenue ceta. [loaHoe

73 BHYTpEHHEe oTpakeHue. [IpenenbHbii bubanorexka [JOK
YIOJI IOJTHOI'O BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaXKEHUS

79 Jlaboparopnas padota «3mepenue bubmmoreka [JOK
MOKA3aTels MPEITOMIIEHUS CTEKIIA» https://m.edsoo.ru/ff0cd67a

30 Jlunzel. [ocTpoenne n300paxxeHuii B bubmmoreka [JOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
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nuH3e. opmyiia TOHKOH JIMH3BI.
VYBenuueHue JTUH3bI

https://m.edsoo.ru/ff0cddle

Jlaboparopnas pabota

31 «/ccrnenoBanue CBONCTB
M300paXEHUI B TUH3AX)
Hucnepcus cera. Cl0KHBIN COCTaB
0 oenoro ceera. L[er. JlabopaTopras
pabota «Habmonenue aucnepcuu
CBETa»
13 WnTtepdepennus creta. Audpaxius bubmmoreka [JOK
ceera. JIudpakunonHas pemérTka https://m.edsoo.ru/ff0ced22
34 ITonepeyHOCTh CBETOBBIX BOJIH. bubmmoreka [IOK
[Tonspuzanus cBera https://m.edsoo.ru/ff0cf02e
3 OnTudeckue MpUOOPHI M YCTPOMCTBA U
. YCIIOBUS UX 0€30MaCHOT0 TPUMEHEHUS
['paHuIIBI TPUMEHUMOCTH
16 KJIacCUYeCcKoM MexaHuku. [locTynarsl bubmuoreka [JOK
CIIelIMaIbHON TEOPUHU https://m.edsoo.ru/ff0cf862
OTHOCUTEIILHOCTH
OTHOCHUTENHHOCTD OJTHOBPEMEHHOCTH.
37 3aMeJIeHre BPEMEHH M COKpaIeHUE buGnnorexa LIOK
https://m.edsoo.ru/ff0cfa42
JUTHHBI
DHeprus U UMIYIbC PENSATUBUCTCKOM
38 yacTullbl. CBA3b MACChI C SHEPTUEH U buGnnorexa LIOK
https://m.edsoo.ru/ff0cfc68
HUMITYJIbCOM. DHEPTHUS TTOKOS
KonrponsHas padora «OnTHKa.
39 OcHOBBI crielIUaIbHON TEOPUHI bubmmnorexa [IOK

OTHOCUTCIIBHOCTH»

https://m.edsoo.ru/ff0cf6{0



https://m.edsoo.ru/ff0cdd1e
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®oronsl. opmyna [1nanka. Jneprus

Bbu6nuoreka [JOK

40
Y UMITYJIBC (JOTOHA https://m.edsoo.ru/ff0cfe16
OTKpBITHE U HCCIIE0BAHUE Eu6 ITOK
HOInoTEKa
41 otodddekra. O A T.
pororppexr TIPTTRL https://m.edsoo.ru/ff0cffc4
CroieToBa
3axons! hoTodddekra. YpaBHeHNE
42 BﬁHmTegHa nq;)I(l)(l)OToa@(pbeKTa bubmorexa HOK
a ’ https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» hotosddexra
Hapnenne ceera. Onwitel I1. H.
43 JlebeneBa. XuMuueckoe aIeiCcTBUE bubmorexa LIOK
AeBa. a https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuyeckue ycTponucTBa u
MPaKTHYECKOE TPUMEHCHHUE:
44
¢dhoTodeMeHT, (OTOIATUHK,
CoJIHEeUHas OaTapesi, CBETOIHO]]
45 Pemenue 3agad mo reme «JIE€MEHTBI bubmuorexa [JOK
KBAaHTOBOU OIITUKU https://m.edsoo.ru/ff0d0302
Monpens atoma TomcoHa. OnbBITEI
46 Pesepdopna no paccesHuO o-4actu bubmmorexa [TOK
pLOPA p t https://m.edsoo.ru/ff0d091a
IInanerapnas mozens aroma
bu6mmoreka [IOK
4 IT b
7 OCTYIATEL HOpa https://m.edsoo.ru/ff0d0afa
Wznyduenne u nornomienne GpoToHOB
48 i I/I}ll'Iqe exoe aTOMEIIH co H(()bro OBHS bubmmorexa LIOK
P pexor . A P https://m.edsoo.ru/ff0dOafa
SHEpTrUu Ha apyroil. Buasl cnekTpoB
BonHoBEIEe cBOiicTBa YacTUI[. BOIHEI
. . bubmnorexa [JOK
49 ne bpoiinsa. KopnyckynsipHO-BOJITHOBOM

nyanu3M. CIIOHTaHHOE 1

https://m.edsoo.ru/ff0d0ca8
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BBIHY>KACHHOC U3JTYUCHUC

50

OTKpBITHE pATHOAKTUBHOCTH. OMBITHI

Pesepdopaa no onpenenenuio cocrasa

PaaAOaKTUBHOT'O U3JTYUYCHUA

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

51

CgoiicTBa anbda-, 6eTa-, raMma-
u3nydeHus. BnusHue
PaZiMOaKTUBHOCTH Ha KUBBIE
OpPTraHU3MBI

52

OTKpBITHE TPOTOHA U HEUTPOHA.
N3otombl. Ansda-pacnan.
DNEKTPOHHBIA U MIO3UTPOHHBIN OeTa-
pacnan. ['aMMa-u3nydyeHue

bu6nuoreka [JOK
https://m.edsoo.ru/ff0d1162

53

DHeprusi CBSI31 HYKJIOHOB B si/Ipe.
Snepubie peakuuu. SnepHbii
peaktop. [Ipo6iiembl, MepCIeKTUBHI,
AKOJIOTHYECKHE aCIEKThI SAECPHOU
SHEPTEeTUKHU

bu6nuoreka [JOK
https://m.edsoo.ru/ff0d1356

54

DyieMeHTapHbIe YacTUlbl. OTKPBITHE
o3uTpoHa. Meronbl HaOMIOACHUS U
PEruCTpalvy 3JIEMEHTAPHBIX YaCTHII.
Kpyrnslii cron «@yHaaMeHTalIbHbIE
B3aumoJercTBua. EMUHCTBO
¢bu3nYecKoil KApTUHBI MUPA»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Bé3qnoro neda. Co3se3nus,
SIpKHE 3BE3IbBI, INIAHETHI, KX BUIUMOC
nBkeHue. ConHeuHas cucTeMa

56

Comnnane. ConHeuHast aKTUBHOCT.
Uctounuk sneprumn ConHua v 3BE371



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

57

3BE3bI, X OCHOBHEBIE
XapaKTEPUCTUKU. 3BE3/bI [NIABHON
nocieoBaTenbHOCTU. BHyTpeHHee
ctpoeHue 38€31. CoBpeMEHHBIE
MIPE/ICTAaBICHUS O IPOUCXOKACHUN U
sBomonuu CoHIA U 3BE3]

58

Muieunsiit [lyts — Hama ["anakTuka.
ITonoxxenue n neuxxenne CoiHIla B
lNanaktuke. ['anaktrku. YEpHbIE TBIPHI
B AJIpax TaJaKkTUK

59

Bcenennas. Pa3zberanue rajgakTuk.
Teopus bosbiioro B3pbiBa.
PennkroBoe uznydeHue.
Meraranaktuka

60

Hepemennsie mpo6iieMbl aCTPOHOMUU

61

KontponbHas pabota «271€eMEHTHI
aCTPOHOMUU U aCTPOPUIUKI»

62

Oo6o0maromuii ypok. Pois dusuku u
ACTPOHOMHUHU B IKOHOMHUYECKOMH,
TEXHOJIOTHYSCKOM, COITMATbHON B
ATUYECKOH chepax NeaTeTbHOCTH
YyeJIoBeKa

63

O6o0maromuii ypok. Poms u mecto
(hU3UKH U aCTPOHOMHH B
COBPEMEHHOI HAy4YHOU KapTUHE MUpa

64

O606maromuii ypok. Ponb
busnueckoit Teopun B GOpMUPOBAHUH
MpeACTaBICHUH 0 Pu3nuecKon
KapTHHE MHpa




Oo6o06maromuit ypok. Mecto
(hU3UYIECKOI KapTUHBI MUPaA B 00IIIEM

65 1
PSiAy COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX IPEJICTaBICHUN O IPUPOE

66 PesepBHbIil ypok. MarHutHoe nosie. 1
DNEeKTPOMarHuTHAS WHAYKIIHS
PezepBHbiii ypok. Ontuka. OCHOBBI

67 CHeluaIbHON TeoOpun 1
OTHOCUTEITbHOCTH
Pesepnsiii ypok. KBantoBas ¢usuka.

68 DneMEeHThI ACTPOHOMUH U 1 bubmmorexa [TOK

P https://m.edsoo.ru/ff0d1784
acTpodu3uku
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOIT'PAMME
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