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HOACHUTEJBHASA 3AIINCKA

[Iporpamma no ¢pusnke 6a30BOro ypoBHS Ha YpPOBHE CpeJIHEro o01ero oopazoBanus pazpaboTaHa Ha OCHOBE MOJIOKEHUM
1 TpeOOBaHMI K pe3ybTaTaM OCBOCHHUSI OCHOBHOM 00pa3oBaTeIbHOM mporpaMmebl, ipeactaBieHHbx B PI'OC COO, a Taxxke
c yuéroMm ¢eaepanbHON paboyeil mporpaMMbl BOCIHUTAHUS M KOHIIEMIIMK MpernoaBaHus ydeOHoro mnpenMera «Pu3uka» B
oOpa3oBarenbHbIX opranu3anusax Poccuiickoit denepanuu, peann3yronmx OCHOBHbIE 00pa30BaTEIbHbIE IPOrPAMMBI.

Conepxanue mnporpaMMbl 1O (U3MKE HAMpaBiIeHO Ha (OPMHUPOBAHUE €CTECTBEHHO-HAYYHOM KapTHHBI MHpa
oOyuaroruxcst 10—11 kinaccoB npu oOydyennu ux ¢pusrke Ha 6a30BOM YPOBHE Ha OCHOBE CUCTEMHO-/IEATETbHOCTHOTO TOJIX0/1a.
[Iporpamma mno ¢usuke coorBercTBYeT TpeboBanusamM DI'OC COO Kk mniIaHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM U
MeTaIpeAMETHBIM pe3yJibTaTaM OOYyUEHHs], @ TAK)KE YUYUTHIBAET HEOOXOJUMOCTh PEATM3alMU MEKIIPEIMETHBIX CBSA3EH (PHU3UKU
C €CTECTBEHHO-HAy4YHbIMU Y4YEOHBIMH NpeAMETaMU. B Hell ompenenstorcs OCHOBHBIE LIEIM M3y4YeHUS (PU3MKH Ha ypOBHE
cpenHero oouero oOpa3oBaHUs, IUIAHUPYEMBbIE pPE3yJbTaTbl OCBOCHMS Kypca (PU3UKU: JIMYHOCTHBIE, METalpeIMETHbIE,
npeaMeTHbIe (Ha 0a30BOM YPOBHE).

[Iporpamma 1o pu3MKe BKIIIOYAET:

e IUIAHUPYEMBbIE PE3YyJbTaThl OCBOEHUS Kypca (pU3uku Ha 0a30BOM ypOBHE, B TOM YHCII€ IPEIMETHBIE PE3YyJIbTaThI 110

rojiaM o0y4eHus;

e cozepkaHue yuebHoro npeamera «Pusnka» mo rojgaM o0ydeHusl.

®du3nKa Kak Hayka 0 HauOoJiee OOIIMX 3aKOHAX MPUPObl, BRICTyNasl B KaUeCTBE y4eOHOTO MpPEAMETA B IIKOJIE, BHOCUT
CYILLIECTBEHHBI BKJIaJ B CHUCTEMY 3HaHUW 00 okpyxatomeM mupe. IIKombHBIA Kypc (U3HKH — CHCTEMOOOpa3yIOUi st
€CTECTBEHHO-HAYYHBIX Y4YEOHBIX NPEIMETOB, MOCKOJbKY (U3MUYECKUE 3aKOHBI JIe)KAaT B OCHOBE IPOLIECCOB M SIBJICHUIA,
M3y4aeMbIX XUMHEH, Oumosiorueut, ¢uznueckoir reorpadueit u actpoHomueil. lMcnonb3oBaHue W akKTHBHOE NPUMEHEHHE
¢u3nuecKux 3HAHUN ONpeNeNsieT XapakTep M pa3BUTUE Pa3HOOOpAa3HBIX TEXHOJIOTHM B cepe SHEepreTHKu, TPaHCIIOpTa,
OCBOEHHMSI KOCMOCA, MOTY4YEHHUsI HOBBIX MATEPUAJIOB € 33JJaHHBIMU CBOMCTBAMHU U Ipyrux. N3yueHue pu3nku BHOCUT OCHOBHOM
BKJIaJl B (HOPMUPOBAHKE ECTECTBEHHO-HAYYHON KapTUHBI MUPa 00y4aroluxcs, B GOpMUPOBAHNE YMEHUN NPUMEHSTh HAYUYHbBIN
METO/]I TO3HAHMSI TIPU BBIMOJIHEHUN UMH Y4€OHBIX UCCIIETOBAHUA.



B ocHoBy kypca ¢(u3ukum st ypoBHS CpeaHETO O0O0IIero oOpa3oBaHUSI TOJOXKEH PN HACH, KOTOPHIE MOXKHO
paccMaTpUBaTh KaK MPHUHIMIBI €0 MOCTPOEHUS.

Hoes yenocmuocmu. B cOOTBETCTBUM C HEW KypC SIBISIETCS TIOTUYECKH 3aBEPIIEHHBIM, OH COJIEPKUT MaTEpHall U3 BCEX
paznienoB (GU3MKHU, BKIIOUYAET KaK BOMPOCHI KIACCUYECKOM, TaK U COBPEMEHHOMN (hU3HKHU.

Hoesn cenmepanuzayuu. B cCOOTBETCTBUU C HEW MarepHal Kypca (Ppu3ukd OOBEeAMHEH BOKPYT (DU3HUECKUX TEOPHI.
Benymum B kypce siBnsieTcs: GopMUpOBaHUE PEICTABICHU O CTPYKTYPHBIX YPOBHSAX MaTepPUH, BEIIECTBE U MOJIE.

Hoesn eymanumapusayuu. EE peanusanus mpenanoyiiaracT HCIOJIb30BaHUE T'YMaHUTApHOTO MOTEHIMANa (U3HYECKOM
HAyKH, OCMBICIICHUE CBSI3M Pa3BUTHS (U3HKU C pa3BUTHEM OOIIECTBA, a TAKKE C MUPOBO33PEHUECKUMU, HPABCTBEHHBIMU U
HKOJIOTMYECKUMU IIPOOIeMaMHu.

Hoes npuxnaonoii nanpasnennocmu. Kypc QU3MKM NpearnonaraeT 3HAKOMCTBO C IIMPOKUM KPYIrOM TEXHUYECKHX U
TEXHOJIOTHYECKHUX MPUIOKEHUN N3YUEHHBIX TEOPUH U 3aKOHOB.

Hoesn skonocuzayuu peannsyercsi MOCPEICTBOM BBEACHHS 3JIEMEHTOB COJIEP)KaHUs, MOCBAIIEHHBIX 3KOJOTHYECKUM
npobsieMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbl C Pa3BUTHUEM TEXHUKU W TEXHOJIOTMH, a TakXke OOCYXAEHHsS MpoOiIeM
paloHaIbHOIO IPUPOIONOIB30BAHUS U SKOJIOTMUYECKON O€30MaCHOCTH.

Crep’HEBBIMU 3JIEMEHTaMU Kypca (PM3HKU Ha YPOBHE CPEIHEro OOIIEro 0Opa3oBaHUs SBISIOTCS (PU3NUYECKHE TEOPHH
(popMupoBaHuE TpPENCTABICHUNA O CTPYKTYype MNOCTPOEHUs (U3MUECKOW TeOopHH, Poju (yHIAAMEHTAIBHBIX 3aKOHOB H
MPUHLUIIOB B COBPEMEHHBIX NMPEICTABICHUAX O NMPUPOJIE, TPAHULAX NPUMEHUMOCTH TEOPHil, AJI1 ONMCAHUS €CTECTBEHHO-
HAy4YHBIX SIBJIEHUHI U IIPOLECCOB).

CHuCTeMHO-IEeSATEeNbHOCTHBIM MOAX0J B Kypce (U3MKM peanu3yercss Mpexae BCEero 3a CYET OpraHU3alMH
AKCIIEPUMEHTAJILHON JIeATeNbHOCTH oOyvaromuxcs. s 6a30Boro ypoBHs Kypca (PU3MKH — 3TO UCIOJIb30BAHUE CUCTEMBI
(pPOHTANIBHBIX KPATKOBPEMEHHBIX HKCIIEPUMEHTOB U Ja0OPATOPHBIX padOT, KOTOPBIE B Tporpamme no pu3nke oObeAMHEHBI B
oOIIUi CIMCOK YYEHUYECKUX MPAKTHUECKUX paboT. Brinenenre B yka3aHHOM TepedHe JabopaTopHBIX paboT, MPOBOAUMBIX
JUIS KOHTPOJISI U OLIGHKH, OCYIIECTBIISIETCS Y4YaCTHHUKaMU O0pa30BaTEIbHOrO IMpolecca HUCXOAs U3 0COOEHHOCTEH
IJITAHUPOBAaHMUSI W OCHaIIeHUs: kaOuHera ¢us3uku. [Ipum sToM oOecreunBaeTCs OBJIAJICHUE OOYYaIOIIMMUCS YMEHUSIMHU
MPOBOJIUTH KOCBEHHBIE U3MEPEHUS, UCCIEAOBAHUS 3aBUCUMOCTEN (PM3MUECKUX BEIMYHUH U TTOCTAHOBKY OIBITOB MO MPOBEPKE
IIPEIIOKEHHBIX TUITOTES.



bonpimoe BHUMaHUE yIEISICTCS PEHMICHUIO PacUY€THBIX M KA4eCTBEHHBIX 3amad. Ilpm 3ToM s pacd€THBIX 3aaad
MPHOPHUTETOM SIBIISIFOTCS 33724l C SIBHO 3a/IaHHON (PU3UIECKON MOJICIIBIO, TIO3BOJISIONINE MPUMEHATh U3ydECHHBIC 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOTO pasjeiia Kypca, TaK ¥ UHTETpUPYS 3HAHUS U3 Pa3HBIX pa3zesioB. /sl kKaueCTBEHHBIX 3a/1a4
IPUOPUTETOM SIBIISIFOTCS 3aJ]aHMsI Ha OOBSICHEHHE MPOTEKaHUs (PU3UYECKUX SBICHUN M TPOIIECCOB B OKPY’KAIOIIEH KHU3HH,
TpeOyromye BpIOOpa GU3NIECKON MOIEIH ISl CUTYaIluH MPaKTHKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBUu ¢ TpeboBanusmu PI'OC COO k maTepHalbHO-TEXHHUYECKOMY OOECIEUEHHUI0 Y4eOHOro mpolecca
0a30BbI YpOBEHb Kypca (U3MKHA HAa YPOBHE CPEIHEro OOIIEr0 0Opa30BaHUS JIOJDKEH M3ydaThCS B YCIOBHUSAX MPEIMETHOTO
KaOuHeTa (PU3MKK WIM B YCIOBHUSX WHTEIPUPOBAHHOTO KAaOWHETa MPEIMETOB €CTECTBEHHO-HAYYHOTO IMKiIa. B kabuHere
(GU3HKN TOJDKHO OBITh HEOOXOAMMOE JIabopaTOpHOE 000PYAOBaHME TS BBIOJIHEHUS! YKa3aHHBIX B MPOTPAMMeE IO (U3UKE
YUEHUYECKUX MPAKTHYECKUX PA0OT M IEMOHCTPAIIIOHHOE 00OPYI0BaHUE.

JleMOHCTpalMOHHOE 00OpyIoBaHuEe (GopMHpPYyeTCS B COOTBETCTBHH C IPHUHIIMIIOM MHUHUMAJIBHOW JIOCTATOYHOCTH M
o0OecrieurBaeT IOCTAaHOBKY IEPEYHMCICHHBIX B IMPOrpaMMe IO (U3WKE KIFOYEBBIX JIEMOHCTPAIMA IS HUCCIICIOBAHWSI
W3yYaeMbIX SBJIICHUH H MPOIIECCOB, SMIMPHUSCKHUX M PYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKHUX PUMEHEHUH.

JIabopatopHoe 000pyA0BaHUE IS YYCHUUSCKHUX MPAKTUICCKUX PaboT hopMupyeTcs B BUAC TEMATHISCKHX KOMILIEKTOB
u obecreynBaeTcsl B pacuéTe OJHOTO KOMIUIEKTa Ha JABYX oOydaromuxcs. TeMaTndeckue KOMIUIEKTHI JabopaTOpHOTO
000pyTOBaHUs JODKHBI OBITh MOCTPOSHBI HA KOMIUIEKCHOM HCIOJB30BAHWH aHAJIOTOBBIX M IU(POBBIX MPUOOPOB, a TaKKe
KOMITBIOTEPHBIX H3MEPUTEIBHBIX CUCTEM B BHJIC ITU(POBBIX JTaOOPATOPHIA.

OCHOBHBIMHU TIEJISIMHU H3y4eHUs] PU3UKHU B 001IeM 00pa30BaHUU SBIISIOTCS:

e (dopmHpoBaHME HHTEpPECa M CTPEMJICHUS OOYYAIOIIMXCS K HAyYHOMY H3YYCHHIO MPUPOIBI, pPa3BUTHE UX

WHTEJICKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEHA;
e pa3BUTHE MPEICTABICHHA O HAYYHOM METOJC TO3HAHHS M (OPMUPOBAHUE HCCIICIOBATCIIBCKOTO OTHOIICHHUS K
OKPY>KaIOIIUM SIBIICHUSIM;

e (opmHpOBaHKE HAYIHOTO MUPOBO33PEHUS KaK pe3yIbTaTa U3YUCHHS OCHOB CTPOCHUS MaTepUU U GyHIaMEHTATBHBIX

3aKOHOB (PU3HKHU;

e (opMHpOBaHHE YMCHHUI OOBSICHATD SBJICHHUS C HCIIOJIb30BaHHEM (DM3UUECKHUX 3HAHUI M HAyYHBIX JOKA3aTCIIbCTB;

e (opmHpoOBaHUE MPEACTABICHUIN O pOJTH (DU3UKH JIJIS Pa3BUTHS IPYTUX €CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHH.



JlocTikeHne STHX 1iesiei 00eCTIeunBaeTCs PEIICHUEM CIISAYIONINX 3a1a4 B MPOIECCe U3yueHus Kypca (GU3uKH Ha YPOBHE
cpeaHero oo01ero oopa3oBaHus:

NpUOOpETEeHNE CUCTEMBI 3HAaHUN 00 00IUX PU3NYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPUSX, BKIIOUAsi MEXAHUKY,
MOJIEKYJISIPHYIO (DU3HKY, SJIEKTPOJIUHAMUKY, KBAHTOBYIO (DU3UKY U DJIIEMEHTBI acCTPODU3UKH;

dbopMupoBaHrE YMEHUN TPUMEHATH TEOPETUUECKHE 3HAHUS JJIs1 OOBSICHCHUS (PU3NUYECKHUX SBJICHUNA B TIPUPOJIC U IS
MPUHATHUS TPAKTUUYECKUX PEIICHUHN B MOBCEIHEBHOMN KU3HU;

OCBOEHHE CMIOCOOOB PEIICHUS PA3NIUYHBIX 33]1a4 C SBHO 33JJaHHON (PHU3MUECKON MOJETBIO, 3a1a4, MOAPa3yMEBaIOIIINX
CaMOCTOSTENIbHOE CO3/IaHNe (PU3NYECKON MOJIEeIN, aJICKBATHON YCIIOBUSAM 3a/a4H;

noHUMaHue GU3NUECKUX OCHOB U MPUHIIUIIOB JIEHCTBUS TEXHUYECKUX YCTPOUCTB M TEXHOJIOTHUYECKUX MPOIECCOB, UX
BIIMSIHUS HA OKPYKAIOIIYIO CPENy;

OBJIAJICHUE METOJAMHU CaMOCTOSITEJIbHOTO IJIJAHUPOBAHUS M NPOBENCHUS (PU3NYECKHX SKCIEPUMEHTOB, aHAIU3a U
UHTEpIpeTaluu nHOpMAIUK, ONPEACIICHUS IOCTOBEPHOCTH MOJYYEHHOT'O PE3YJIbTaTa;

CO3/IaHHE YCJIOBUU ISl Pa3BUTHUSI YMEHUM MPOEKTHO-UCCIEA0BATENBCKOM, TBOPUECKOU IESITENBHOCTH.

Ha uzyuenue ¢usuku (6a30BbIii ypOBEHb) HA YPOBHE CpeHETO 00111er0o oOpa3zoBanus otBoautcs 136 yacos: B 10 kiacce
— 68 yacoB (2 yaca B Hefent0), B 11 kimacce — 68 yacoB (2 yaca B HEJIEIIO).

[Ipenraraemerii B mporpamMme 1mo Gu3nKe nepedeHb Ja0OPaTOPHBIX U MPAKTHYECKUX PabOT SIBISETCS pEKOMEH/I0BAHHBIM,
VYUTENb JIeTTae€T BHIOOp TMPOBEACHUS Ta0OpPAaTOPHBIX PadOT W OMBITOB C Y4YETOM WHIWBHUIYAIbHBIX OCOOEHHOCTEH
00yJarommxcs.



COILEPKXAHUE OBYYEHUA
10 KJTACC

Paznen 1. @u3uka ¥ MeTOAbI HAYYHOT'O O3HAHUSA
dusnka — Hayka o npupoze. Haydnbslie MeTObI MO3HAHUS OKPYIKAOIIETro MUpa. PoJib 3KCIIepuMeEnTa U TEOPHUH B ITPOLIECCE
MO3HAHMSI IPUPOABI. DKCIIEPUMEHT B (PU3HKE.
MonenupoBanue Gu3nYeCKuX SBICHUA U mpolieccoB. Hayunbie runote3sl. Ou3nyueckrue 3aKOHBI U TEOPUH. | paHHIIbI
MPUMEHUMOCTH (PU3NYECKHUX 3aKOHOB. [IpMHIIKIT COOTBETCTBUS.
Pounb 1 MecTo (pu3HKU B pOPMUPOBAHUN COBPEMEHHOW HAyYHOUW KapTUHBI MUpPa, B IPAKTUYECKON AESITEIbHOCTU JIOICH.
Jlemoncmpayuu
AHanoroBble 1 HU(PPOBBIE U3MEPUTENBHBIE TPUOOPHI, KOMITBIOTEPHBIE JATYHKH.

Paznen 2. Mexanunka

Tema 1. Kunemamuxa

Mexannueckoe amxeHrne. OTHOCUTEIBHOCTh MEXaHUUECKOTOo ABMKEeHUA. Cucrema orcuéra. Tpaekropus.

[Tepememnienue, CKOpOCTh (CpeaHsIsE CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOPEHHE MaTepUaIbHON TOUYKH, UX TTPOCKIIUH
Ha OCH CUCTEeMbI KoopauHaT. ClI0XKeHHE EPEMEILICHUN U CIIO)KEHUE CKOPOCTEH.

PaBHOMepHOE M pPaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JIBrKeHHE. [paduku 3aBUCMMOCTH KOOPJWHAT, CKOPOCTH,
YCKOPEHUS, IyTH U IEPEMEILICHUS MATEPUAIBHOW TOUYKHA OT BPEMEHH.

CBobOosHOE TIafieHue. Y CKOpeHUE CBOOOIHOTO MaiCHUS.

KpuBonuneitHoe nBrxeHue. [BUKEHNE MaTEpPUATIbHOW TOYKH MO OKPY>XKHOCTH C MOCTOSIHHOW MO MOJYJII0 CKOPOCTBIO.
VYrioBasi CKOpOCTh, TUHEHHAsI CKOPOCTh. [lepron u yactota obpamienus. LleHTpocTpeMUTEIbHOE YCKOPEHHE.

TexHndeckne yCTpOMCTBA M IPAKTUUYECKOE IMPUMEHEHUE: CIUJIOMETp, ABUKEHUE CHAPSAJIOB, LEMHBIE U PEMEHHBIC
rnepenayvu.

Jlemoncmpayuu

Mojenb cucTeMsbl OTCUETA, IUTIOCTPAIUSA KHHEMATUYECKUX XapAKTEPUCTUK IBUKCHUS.



[IpeobOpazoBanue ABMKEHUH C UCTIOJIb30BAaHUEM MTPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AYX€E U B Pa3pEKEHHOM MPOCTPAHCTBE.

Ha6nronenue nBmxeHus Tena, OporeHHOro Mo/ YoM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenne yckopeHusi CBOOOIHOTO TaJeHUSI.

Hanpagnenue ckopocTul pu ABMKEHUH MO OKPY>KHOCTH.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomol

N3yuyeHne HepaBHOMEPHOTO IBUKEHUS C LIEJBIO ONPENCICHUS MTHOBEHHON CKOPOCTH.

HccnenoBanue COOTHONIICHUS MEXAY NYTSIMH, NPOWUJICHHBIMH TEJIOM 3a IOCIEI0BATEIIbHBIE PABHBIE MPOMEKYTKH
BPEMEHHU IIPU PABHOYCKOPEHHOM JIBMKEHUU C HAYAJIIbHOM CKOPOCTBIO, PABHOU HYIIIO.

N3ydenune nBMKEHUS IAPUKA B BA3KOMN )KUIKOCTH.

N3yuenune aBmxeHus Tenna, OpOIIeHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Tpuauun otHOcuTensHOCTH [ anmmiies. [lepBeiit 3akoH HeroToHa. MlHEpLmanbHbie CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunnun cynepno3uuunn cui. Bropoii 3akon HeloToHa A1 MaTepuaabHOM TOYKU. TpeTuid 3aKOH
Hprotona st MatepuanbHBIX TOYEK.

3akoH BceMUpHOTO TAroTeHus. Cuna tspkectu. IlepBas kocMudeckas CKOpOCTb.

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

Tpenue. Buasl Tpenus (moxosi, ckoyibkenus, kauenusi). Cuna tpenusi. Cyxoe tpenue. Cuiia TpeHHS CKOIBKEHHS U CHJIa
Tpenust nokosi. Koadduuuent tpenust. Cuna cOnpoTUBIIECHUS NMPU JBHKEHUU Teja B KUIKOCTU UJITU Ta3e.

[TocTtynarenbHOE U BpalllaTesIbHOE JBMKEHUE a0COIIOTHO TBEPAOTO Tea.

MOMEHT CHJIBI OTHOCUTENBHO OCH BpalleHud. [lnedo cubl. YCnoBus paBHOBECUS TBEPAOTO TEIIA.

TexHuueckne yCTpOMCTBAa U MPAKTUYECKOE TPUMEHEHHNE: TTOAIINITHUKY, IBUKEHUE UCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SBnenne nHepUUH.

CpaBHeHUE Macc B3aUMOJICMCTBYIOIINX TEJI.

Bropoii 3akoH HerotoHna.



N3mepenne cu.

CrnoxxeHue cuil.

3aBUCHUMOCTb CHJIbl YIPYTOCTH OT A€(pOpMaLHH.

HesecomocTs. Bec Tena npy yCKOpeHHOM ITOABEME U MTaJICHUN.

CpaBHEHHE CHUJT TPEHHSI IOKOSI, KAUEHHS U CKOJIbKEHUS.

YcnoBus paBHOBecHs TBEPAOTO Tena. Buael paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1adopamopivie pabomut

N3ydeHne nBuxeHUs OpycKa M0 HAKJIIOHHON IJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTU CHII YIIPYTOCTH, BOZHUKAIOIIKX B MPY>KMHE U PE3UHOBOM 00pasiie, OT UxX AedopMaluu.

Hccnenosanue yciioBril paBHOBECHS TBEPAOTO TENA, UMEIOLIETO OCh BPAICHUS.

Tema 3. 3aKoHbl COXPAHEHUA 6 MEXAHUKE

Hmmynbc MaTepuanbHOM TOUKH (Te€na), CHCTEMbl MaT€pUANIbHBIX TOUYEK. VIMITyJIbC CHIIBI U U3BMEHEHUE MMITYJIbCa Tela.
3aKOH COXPAaHEHMS UMITYJIbca. PEaKTUBHOE IBI)KECHHE.

Pabota cunbl. MOIHOCTH CUJIBL.

Kunernueckas sHeprusi MarepuanbHOi TOUkU. Teopema 00 M3BMEHEHNN KHHETUYECKON SHEPTUU.

[lorenumanbHas sHeprus. [loTeHnmanbHas 3Heprust ynpyro aehopMUpOBaHHOW MpYKUHBI. [loTeHuManbHas sHeprus
Tesna BOJIM3U MOBEPXHOCTH 3EMIIH.

[loTeHunanbHble U HEMOTEHIMAIbHbIE CHIIbl. CBs3b pa0OOThl HEMOTEHUHUAIBHBIX CHJI C U3MEHEHHUEM MEXaHHYeCKOH
DHEPIUU CUCTEMBI TEJl. 3AKOH COXPAaHEHUSI MEXaHUYECKON JHEPTUH.

Yrpyrue 1 Heynpyrue CTOJIKHOBEHMUS.

TexHu4yeckue yCTporuCcTBa U NPAKTUYECKOE MPUMEHEHHE: BOAOMET, KONEDP, IPYKUHHBIN ITUCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAaHEHMS UMITYJIbCA.

PeakTuBHOEC IBHIKECHHUE.

[lepexoa NOTEeHMAILHON YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, 1abopamopuvie padomoi



N3yyeHue adCOMOTHO HEYNIPYTOro yaapa ¢ MOMOIIbIO ABYX OAMHAKOBBIX HUTSHBIX MAasTHUKOB.
HccnenoBanue cBsi3u pabOThI CHIIBI ¢ K3MEHEHHEM MEXaHUYECKON SHEPTUHU Tella Ha MIPUMEPE PACTSHKEHUS! PE3UHOBOIO
KIyTa.

Pazgea 3. MoaekyasipHas (pu3uka 1 TEPMOAUHAMMKA

Tema 1. OcHo8bl MONEKYNAPHO-KUHEMUYUECKOU Meopuu

OcCHOBHBIE TOJIOKEHUS MOJEKYJISIPHO-KUHETUYECKOW TEOpUU U MX ONBITHOE 00OCHOBaHWE. BpoyHOBCKOE ABMKEHHE.
Huddyzus. Xapaktep IBUKEHUS U B3aUMOJICHCTBUS YaCTHUII BelecTBa. Moel CTpOSHHS Ta30B, KUJIKOCTEN U TBEPBIX TN
1 00BSICHEHHE CBOMCTB BEIllECTBA HA OCHOBE 3THX Mojiesiei. Macca u pazMepsl mosiekyil. KonnuectBo BemecTBa. [locTosiHHas
ABorazapo.

TeruoBoe paBHoBecue. Temneparypa u e€ nsmepenue. llkana remneparyp Llenbcust.

Monens naeanbHoro raza. OCHOBHOE ypaBHEHUE MOJIEKYJISIPHO-KMHETUYECKON TEOPUHU UIealbHOro raza. AOCONOTHAS
TeMIepaTypa KaKk Mepa CpeaHel KHHETHYECKON 3HEPTruu TEIJIOBOrO JIBMKEHUA yacTul rasza. lllkana temneparyp KenbBuHa.
I'azoBbIe 3akoHBI. YpaBHeHHe MenneneeBa—Knaneiipona. 3akon [lanerona. M3omponeccsl B HACAIbHOM ra3e ¢ MOCTOSHHBIM
KOJIMYECTBOM BellecTBa. [ 'paduyeckoe npeicTaBiieHne U30IIPOLIECCOB: H30TEPMa, U30X0pa, n300apa.

TexHuyeckue ycTpoHCTBa U MPAKTUYECKOE TPUMEHEHUE: TEPMOMETP, OAPOMETP.

Jlemoncmpayuu

OnbIThI, JOKa3bIBAOIINE JUCKPETHOE CTPOCHHUE BEIIECTBA, POTOrpadru MOJEKYJI OPraHUYECKUX COSTMHEHU.

OnbiThl 10 U PY3UN KUAKOCTEN U ra30B.

Mopens 6pOyHOBCKOTO JBUKEHUS.

Mogens onbita llTepHa.

OnbITHI, JOKa3bIBAKOIINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOIO B3aUMOACHCTBUS.

Mopaenb, WIOCTpUpyoIias IpUpPoaY AaBICHUS T'a3a Ha CTEHKU COCY/a.

OnbITHl, WILTIOCTPUPYIOIINE YPAaBHEHUE COCTOSIHUS MACAIBHOTO Ta3a, U30IPOLIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul



Omnpenenenre Macchl BO3/IyXa B KJIIACCHOM KOMHATe HAa OCHOBE U3MEpPEHMI 00bEMa KOMHATHI, JABICHUS U TEMIIEPATYPHI
BO3/yXa B HEW.

Hccnenoanne 3aBUCUMOCTH MEKTy TapaMeTpaMU COCTOSIHUS pa3pexKEHHOr0 rasa.

Tema 2. Ocnosvlt mepmoouHamuku

TepmoauHamMuyeckas cuctemMa. BHYTpEHHsIsI 3HEprusi TEPMOJMHAMHYECKOW CHCTEMBI M CIOCOOBI €€ H3MEHEHHS.
KonnuectBo Ttemnotrel u pabora. BHyTpeHHssE SHEprusi OJHOATOMHOTO HJCATbHOTO Tra3a. Buasl Teruionepenayu:
TEIJIONPOBOAHOCTh, KOHBEKIMS, U3TyUYEHHE. Y JeNIbHAS TEIIOEMKOCTD BellecTBa. KoauyecTBO TEIUTOTHI IPH TEILIONEpE1aye.

[Tonsitue 06 agunadbatuoMm nporiecce. [lepBriil 3akoH TepMoaHaAMuUKU. [I[puMeHeHre epBoro 3aKoHa TEPMOJIUHAMUKH K
u3onpoueccam. ['paduueckas uaTepnperanus paboThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpatumMocTh po1IecCCOB B MPUPOJE.

TeroBble MamuHbl. [IpuHUUOB ASHCTBUS TEIUIOBBIX MamMH. I[IpeoOpa3oBaHus >HEPruM B TEIUIOBBIX MAalIMHaX.
Kosdouuuent nonesHoro naeiictBus temaoBod Mamubbl. ukn KapHo u ero ko3¢@duUIMEHT MOJE3HOro JEHCTBUS.
DKOJIOTMYECKHE MTPOOIIEMBI TETNIOIHEPTETUKH.

TexHuyeckue ycTpoicTBa U NMPAKTUYECKOE NMPUMEHEHHE: JABUraTelb BHYTPEHHETO CrOpaHus, OBITOBOW XOJIOJUJIbHUK,
KOHJUIIMOHED.

Jlemoncmpayuu

M3MeHeHre BHYTpEHHEN SHEPruu Teja Mpu COBEPIIEHUU pabOThl: BbUIET MPOOKHU U3 OyTHUIKU MOJ JEHCTBUEM CXKATOTO
BO3JlyXa, HarpeBaHue 3pupa B JaTyHHOU TPyOKe MyTEéM TpeHUs (BUICOIEMOHCTPAITHS).

N3meHeHne BHYTpEeHHEN dHEepTrun (TeMIiepaTyphl) Tea IpH Terionepeaaye.

OnbIT o aaAabaTHOMY paCIIMPEHHUIO BO3yXa (OMBIT C BO3YIIHBIM OTHUBOM).

Mopenu napoBoii TypOUHBI, IBUTaTENsl BHYTPEHHETO CTOPAHUSI, PEAKTUBHOTO JIBUTaTEJIsl.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3mepenne yaeapHON TEIII0EMKOCTH.

Tema 3. Acpecamnbie cocmoanus eéeuyecmea. Dazoevie nepexoovl

[TapooGpazoBanue u konaeHcamusi. Mcnapenue u kurneHue. AOCONIOTHAsS M OTHOCUTENbHAS BIAXKHOCTH BO3AYXa.
Hacpimennsiii nap. Y penpHas TEIIoTa napoodpazoBaHusi. 3aBUCUMOCTb TEMIIEPATYPbI KUTIEHUS OT J1aBJICHUSI.



Teépnoe Teno. Kpucrammueckue u amopdHbie Tena. AHU30TPOMHS CBOWCTB KPUCTALIOB. JKHIAKHWE KPUCTAIUIBIL.
CoBpemennbie Matepuaibl. [InaBienne u kpucTayuM3anus. Y aenbHas TerioTa miasieHus. Cyonumanms.
VYpaBHeHue TermioBoro danaHca.

TexHuyeckre yCTpONCTBA M TMPAKTHYECKOE IPUMEHEHHE: TUTPOMETP M IICHUXPOMETP, KaJOPUMETP, TEXHOJIOTHUHU
MOJTYYEHHS] COBPEMEHHBIX MAaTEpPUAJIOB, B TOM YUCJIE HAHOMATEPUAIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACBHIILIEHHBIX TTAPOB.

Kunenue npu moHW>XKeHHOM JTaBJICHUMU.

CnocoObl U3MEPEHUS BIAYKHOCTH.

HaOntonenue HarpeBaHus U MIABJICHUS KPUCTAIUIMUECKOTO BEILIECTRA.

JleMoHcTpalusi KpucTasioB.

Vuenuuecxuii sxcnepumenm, iabopamopuvle pabomeol

N3Mepenre OTHOCUTENBHOM BIaKHOCTU BO3yXa.

Pa3znen 4. JiaeKTpoAMHAMMKA

Tema 1. dnekmpocmamuxa

DneKkTpu3anus Ted. ONeKTpUYecKuid 3apsan. JIBa Buaa 53JEKTpUYECKUX 3apsiaoB. [IpOBOIHUKH, AMDIIEKTPUKU H
MOJIYITPOBOJJHUKH. 3aKOH COXPAHEHUS AIEKTPUUECKOTro 3apsija.

B3anmoneiictue 3apsanoB. 3akoH Kynona. ToueuyHblil anekTpudeckuid 3apsaf. Dnekrpuyeckoe nojne. Hanpsok€HHOCTH
ANEKTpUYecKoro nojs. [IpuHuun cynepno3uuumn aeKTpUIecKuX noseu. JImHuu HanpspkEHHOCTH AJIEKTPUYECKOTO MOJIS.

PabGora cun snekrpoctatudeckoro mois. [lorennuman. Pasznocts moreniuanoB. [IpoBOMHUKM M JAUDIIEKTPUKH B
ANEKTPOCTATUYECKOM ToJIe. JIM3IIeKTprIecKasi IPOHULAEMOCTb.

DnekTpoE€MKOCTh. KoHIeHCaTOp. DIEKTPOEMKOCTD IMIOCKOT0 KOHJIEHCATOpa. DHEPTHUS 3apsKEHHOTO KOHIEHCATOPa.

TexHuueckue ycTpoicTBa M MPAKTHUUECKOE MPUMEHEHHE: DJIEKTPOCKOI, AJIEKTPOMETP, AJIEKTPOCTaTHYECKas 3alluTa,
3a3eMJICHUE DJIEKTPONPUOOPOB, KOHICHCATOP, KOMMUPOBAIBHBIN aIapaT, CTPYHHBIA IPUHTED.

Jlemoncmpayuu



Y CTpONCTBO U MPUHIMIT AECUCTBUS dJIEKTPOMETPA.

B3auMoericTBrE HA3EKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEI.

[IpoBOOHUKH B AIEKTPOCTATUYECKOM MOJIE.

DJIeKTpOCTaTUYECKasl 3alUTA.

JIMPAEKTPUKH B 3JIEKTPOCTATUYECKOM MOJIE.

3aBUCUMOCTh DJICKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpa OT IUIOMIAAM T[UIACTHH, PACCTOSHUS MEXKIy HUMU U
IUAIEKTPUYECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHAEHCATOPa.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomol

N3mepenne 31eKTpoEMKOCTH KOHAEH CaTOpa.

Tema 2. Illocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DJIEKTPUYECKUM TOK. Y CIIOBHS CYIIECTBOBAHUS JIEKTPUUYECKOro Toka. Mictounuku Toka. Cuna toka. [IocTosHHBIN TOK.

Hanpspxkenue. 3akon OMa 17151 y4acTKa Lenu.

DIIEKTPUYECKOE COPOTUBIIEHUE. Y JENBHOE CONPOTUBIIEHUE BenecTBa. [locimenoBarenbHoe, apasuiesIbHOE, CMEIIAHHOE
COEIMHEHNE MPOBOJHUKOB.

PaboTa snexrpuyeckoro Toka. 3akoH [[xoyns—JIeniia. MOIMIHOCTh AIEKTPUYECKOTO TOKA.

DJIEKTPOJIBUXKYILIAasi CUJIa M BHYTPEHHEE CONMPOTUBJIECHUWE HMCTOYHMKA TOKa. 3akoH OMa i MOJMHOW (3aMKHYTON)
aneKTpuYeckoil nenu. Kopotkoe 3aMbIKaHueE.

DJIEKTPOHHAsI TMPOBOJUMOCTh TBEPJBIX METAIOB. 3aBUCUMOCTh COMPOTUBIICHHS METANIOB OT TEMIIEPATYpHI.
CBepXIIPOBOJIUMOCTb.

DIIEKTPUYECKUM TOK B BakyyMme. CBOWMCTBA AJIEKTPOHHBIX ITYYKOB.

[TomympoBonuuku. CoOCTBEHHas ¥ TPUMECHAs MPOBOJAMMOCTh TOJYNpOBOAHMKOB. CBoiicTBa pP—N-miepexona.
[TonynpoBOTHUKOBEIE TPUOOPHI.

DJIEKTPUYECKUM TOK B PaCTBOpaX M paciiaBax IEKTPOIUTOB. DICKTPOIUTHYECKAS JUCCOIUALINS. DICKTPOIIH3.

DIIEKTpUYECKU TOK B razax. CaMOoCTOSITENbHBIN U HECAMOCTOSATENbHBIN pa3psaa. Monnus. [1nazma.



Texaudeckue yCTpPOWCTBA W MPAKTUYECKOE MPUMEHEHHE: aMIepPMETpP, BOJBTMETP, PEOCTaT, HCTOYHHKU TOKa,
AIEKTPOHATPEBATENbHBIC MPUOOPHI, AIEKTPOOCBETUTEIBHBIC TPHOOPHI, TEPMOMETDP CONPOTHBIICHHS, BAaKYyMHBIN IHO/,
TEPMUCTOPHI U GOTOPEZUCTOPHI, TOTYIPOBOJHUKOBBIN IUO]], TaIbBAHUKA.

Jlemoncmpayuu

N3mepenne cuitbl TOKAa U HAMIPSKEHUS.

3aBUCHUMOCTH COMTPOTUBIICHUS ITUIMHAPUISCKUX MPOBOTHUKOB OT JIJTUHBI, TUTOIIA/IM TTOTIEPEYHOTO CEUCHUS U MaTeprara.

CwMmemnraHHOE COeTMHEHUE TTPOBOTHUKOB.

[IpsiMmoe n3mepenue AEeKTPOABUKYIEH ciiibl. KOpoTkoe 3aMbIkaHKe raJIbBAHUYECKOTO 3JIEMEHTA U OIIEHKA BHYTPEHHETO
COMPOTHUBJICHUS.

3aBUCUMOCTH COTTPOTHBIICHHS METAILIOB OT TEMITEPATYPHI.

[TpoBOIMMOCTH DIIEKTPOIIUTOB.

HckpoBoit pa3psia v MpOBOIMMOCTh BO3TyXa.

OaHOCTOPOHHSISI MPOBOAMMOCTD JINO/IA.

Vuenuueckuii sxcnepumenm, nabopamopusie pabomol

N3yuenne cMemaHHOTO COSTMHEHUS PE3UCTOPOB.

N3mepenune 3eKTpoABIKYIIEH CHITBI ICTOYHHKA TOKA M €70 BHYTPEHHETO COMPOTHUBIICHUS.

Habmronenue amexTpoiusa.

MeknpeaMeTHbIE CBS3H

N3yuenne kypca Gusznku 6a30Boro ypoBHs B 10 Kjacce OCYIMIECTBISETCS C YUETOM COACPKATETBHBIX MEKITPEAMETHBIX
CBsI3€H C KypcaMH MaTeMaTHKH, OMOJIOTHH, XUMHH, TeoTpaduu U TEXHOJIOTHH.

Meocnpeomemnule nonsmusi, CBI3aHHBIC C U3YICHUEM METO0B HAYYHOTO MIO3HAHUS: SIBJIICHHE, HAYYHBIHN (DaKT, THIIOTE3a,
¢du3nUeckas BeMu4YnHa, 3aK0H, TeOpusl, HAOJI0IeHNE, SKCTIEPUMEHT, MOJICIUPOBAHUE, MO/JIEh, U3MEPEHHE.

Mamemamuxa: pemieHne CUCTEMbl YpaBHEHUM, TWHEWHas (yHKIUS, mapadosa, rurnepoosia, ux rpauku U CBOWCTBA,
TPUTOHOMETPHUECKUE QYHKIIUN: CHHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUECKOE TOKIECTBO, BEKTOPBI
Y UX MPOCKIIUHA Ha OCH KOOPAMHAT, CII0)KCHHE BEKTOPOB.



Buonocus: MexaHndyeckoe ABIKEHHE B KUBOW mpupone, Aud¢ys3us, 0cCMOC, TEII000MEH KUBBIX OPraHU3MOB (BUIbI
TEIJIONEPEauH, TEMJIOBOE PABHOBECHE), JIEKTPUYECKHE SIBICHHS B )KHMBOU MPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEILECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb BEUIECTBA, MOJISIPHAs Macca, TEILIOBBIC
CBOMCTBa TBEPABIX TEJ, JKUIKOCTEW M Ta30B, JJIEKTPUYECKHE CBOMCTBA METAIUIOB, AJIEKTPOJUTHYECKAs JUCCOLMALIMS,
raJlbBaHUKA.

l'eocpaghus: BIaXXHOCTH BO3/1yXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonocus: npeoOpa3oBaHUE ABUKEHUN C MCIOJIb30BAHUEM MEXAHHU3MOB, YYET TPEHHUS B TE€XHUKE, MOJUIMITHUKH,
UCIOJIb30BAaHUE 3aKOHA COXPAHEHUS] UMITYJIbCa B TEXHHUKE (pakeTa, BOJOMET U JPYrue), IBUraTeIb BHYTPEHHETO CrOpaHus,
napoBasi TypOrHa, OBITOBOM XOJIOJMIBHUK, KOHIULMOHEP, TEXHOJIOTMH MOJYyYEHUSI COBPEMEHHBIX MaTepUalioB, B TOM YHCIIE
HAaHOMAaTEPHAJIOB, U HAHOTEXHOJIOTMH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM
MIPUHTED, ANEKTPOHArPEBATENbHBIE TPUOOPHIL, NEKTPOOCBETUTEIbHBIE MPUOOPHI, TATbBAHUKA.

11 KITACC

Paznen 4. djekTpoaAMHAMMKA

Tema 3. Macnummnoe noe. IneKmpomMazHUMHAA UHOYKUUSA

[TocTostHHbIE MarHUTHl. B3anmoaelcTBHUE MOCTOSIHHBIX MAarHUTOB. MarHuTHOE moje. BekTop MarHMTHOW MHAYKIHH.
[IpyHIMI Cynepro3uIMyM MarHUTHBIX nosei. JIuHnn MarHUTHOM MHAYyKUMW. KapTuHa JIMHWI MarHUTHOW MHIYKIMH T1OJIS
MMOCTOSIHHBIX MAarHUTOB.

MarnutHoe noJie NpOBOJHUKA ¢ TOKOM. KapTuHa nTuHM MHAYKIUA MAarHUTHOTO MOJIA JJIMHHOTO MPSIMOTO TPOBOIHUKA
1 3aMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KaTyIIKH ¢ TOKOM. OnbIT OpcTeaa. BzaumoaeicTBue mpoBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna JlopeHua, e€ MOyJib U HampaBiieHHe. J[BI>KeHHE 3apsKEHHOM YacTULIBl B OJJHOPOAHOM MarHUTHOM noJje. Padora
cwiibl JIopeHna.

SBneHue >IeKTPOMArHUTHON MHAYKUIUH. [I0oTOK BeKTOpa MarHUTHOM MHAYKIUU. DJIEKTPOABUKYIIAs CUJIa UHAYKIUU.
3aKOH JIEKTPOMarHuTHOW uHAYKIuu Dapajes.



BuxpeBoe anexktpuueckoe mosie. DIEKTPOABUKYIIAs CHJIa UHAYKIUU B MPOBOJAHUKE, ABUKYIIEMCS MOCTYNAaTEIbHO B
OJIHOPOJHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHayKTUBHOCTD. SIBIIEHHE CAMOMHAYKIWA. DIIEKTPOABUKYIIAS CUJIa CAMOMHIYKIINH.

DHeprusi MarHUTHOTO TOJIS1 KATYIIKU C TOKOM.

DJIEKTPOMarHuTHOE MoJIe.

TexHuyeckre yCTpoMCTBa U MPAKTUYECKOE MPUMEHEHHE: MIOCTOSHHBIE MAarHUTHI, JIEKTPOMATHUTHI, SJIEKTPOJIBUTATEb,
YCKOPUTEIH AJIEMEHTAPHBIX YaCTULl, HHIYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHE JIEKTPOHHOTO MTy4YKa MAarHUTHBIM TOJIEM.

JIuHMY UHIYKIIUY MarHUTHOTO TOJIS.

B3anmoneiicTBrE 1BYX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlerictBue cuibl JIopeHIia Ha MOHBI DJIEKTPOJIUTA.

SBneHne >EKTPOMArHUTHOW UHIYKITUU.

[Ipasuo Jlenua.

3aBUCHUMOCTb JIEKTPOABUKYILECH CHIIBI MHIYKIIMU OT CKOPOCTHA U3MEHEHHSI MArHUTHOTO MOTOKA.

SBneHne cCaMOMHAYKITUH.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomul

N3ydeHne MarHuTHOTO MOJISt KATYIIKH C TOKOM.

Uccnenosanue AeiiCTBUS MOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

UccnenoBanue sBICHUS JIEKTPOMAarHUTHON MHIAYKIIUH.

Pa3nes 5. KosieOanusi M BOJIHBI
Tema 1. Mexanuueckue u 31eKmpomMacHuUmHble KO1e0AHUA



KonebarenbHast cuctema. CBoOonHbIe MexaHWuyeckue konebanus. ['apmonuueckue konebanus. Ilepuoa, uacrora,
amMIuTyaa u ¢asa konedanuid. [IpyXxuHHBIN MasTHUK. MaTeMaTndecKuii MasTHUK. Y paBHEHUE TAPMOHUYECKHUX KOJICOaHUH.
[IpeBparienue sHepruu Npyu rapMOHUYECKUX KOJICOAHUSIX.

Koneb6arenbubiit KOHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHUS B UACAIBHOM KOJIe0aTeIbHOM KOHTYpe. AHAJIOTHS
MEXIy MEXaHUYECKUMU U 3IEKTPOMArHUTHBIMU KoJiebanusiMu. @opmyiia ToMcoHa. 3aKOH COXpaHEHHs SHEPTHH B UICATBHOM
KoJiIe0aTeTbHOM KOHTYpE.

[IpencraBnenue o 3aTyxarommx KojeOaHuAX. BbIHyXJeHHbIE MexaHuuyeckue kojebanusa. Pesonanc. BeinyxneHHBIE
AJIIEKTPOMATHUTHBIE KOJIEOAHUS.

IIepemenHsbIil TOK. CHHYCOHUJAIBHBIN IEPEMEHHBIN TOK. MOIHOCTh NEPEMEHHOIO TOKA. AMIUIUTYTHOE U JACUCTBYIOIIEE
3HAYEHUE CUJIbI TOKA U HANIPSHKEHUS.

Tpancpopmarop. IlpousBonacTBo, nepepadya U MOTPEOJICHUE SJIEKTPUUYECKOM SHEPTHH. DKOJOTUYECKHUE PUCKH IPH
IIPOU3BOJCTBE IEKTpOodHEPrun. KynbTypa UCIOJIb30BaHUS 3IEKTPOIHEPTUH B [IOBCETHEBHOM KU3HH.

TexHnuecKkue ycTpocTBa U MPAKTUYECKOE IPUMEHEHHUE: 3IEKTPUUECKUI 3BOHOK, TEHEPATOP EPEMEHHOIO TOKA, JTMHUH
AJIEKTpoIIepeaay.

Jlemoncmpayuu

HccnegoBanue napaMeTpoB KoieOaTeNbHON cCUCTEMbI (IPYKUHHBIN MM MaTEMAaTUYECKU MASITHUK).

Hab6nronenue 3atyxarmmx KojaeOaHmii.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHMIA.

Habmronenue pezonanca.

CB0OOAHBIE ANEKTPOMATHUTHBIE KOJIEOAHUS.

OcuusmiorpaMMsl (3aBUCUMOCTH CHUJTBI TOKA U HAIIPSIKEHUSI OT BPEMEHH ) JUISl JIEKTPOMArHUTHBIX KOJIEOaHUH.

Pe3onaHc npu nmociie10BaTeIbHOM COEIUHEHNN PE3UCTOPA, KATYIIIKA MHIYKTUBHOCTH U KOHAEHCATOpa.

Mopeinb TMHUY 3JIEKTPONEPEIayn.

Vuenuueckuii akcnepumenm, nabopamopmsie pabomol

HccnegoBanue 3aBUCUMOCTH TIEPUOJIA MAJIbIX KOJI€OAHUM Ipy3a Ha HUTU OT JIJIMHBI HUTU U MAcCChl rpy3a.

HccenenoBanue NepeMEHHOIO TOKA B LIETIH U3 MOCIEA0BATEIbHO COEIMHEHHBIX KOH/IEHCATOPA, KaTYIIKH U PE3UCTOPA.



Tema 2. Mexanuueckue u 31eKmMpOMaAZHUMHbLE 60JIHbL

MexaHuuecKkue BOJIHBI, yCIIoBHs pacupoctpaneHus. [leproa. CkopocTh paciipocTpaHeHus U ITIMHA BOJHEL. [lonepeunsie
U TIPOJI0JIbHBIE BOJIHBL. MIHTEepdepenius u nudpakius MexaHHueCKUX BOJIH.

3Byk. CkopocThb 3ByKa. [ poMmkocTh 3Byka. Beicora Tona. TemOp 3ByKa.

DNEeKTPOMarHUTHBIE BOJIHBIL. Y CIIOBHS U3IyYEHUs 3JI€KTPOMArHUTHBIX BOJIH. B3aumuas opueHranus Bektopos E, B, V B
ANEKTPOMArHUTHON BoyHE. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH: OTpPaXCHHE, MPEJOMIICHHE, MNOJspu3auus, Iudpaxius,
unTepdepentusa. CKOpOCTh JIEKTPOMATrHUTHBIX BOJIH.

[IIkana 37eKTpOMAarHUTHBIX BOJH. [I[puMeHeHne 2JIeKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY.

IIpuHIMIIBI pagUOCBA3H U TeNEBUIeHNA. Paqnonokanus.

DIJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAOIIEN CPELBI.

TexHruecKkre ycTpoicTBa U MPaKTUYECKOE TPUMEHEHUE: MY3bIKaJIbHbIE HHCTPYMEHTHI, YIbTPa3BYKOBas IMarHOCTHKA B
TEXHHUKE U METUIIMHE, pajap, paAuonpUEMHIUK, TEIEBU30p, aHTEHHA, TenedoH, CBY-neys.

Jlemoncmpayuu

O0pa3oBaHue 1 pacIpOCTPaHEHUE MOMEPEUHBIX U MPOJI0JIbHBIX BOJIH.

Konebmomieecs Teo0 Kak HCTOYHUK 3BYKa.

HaGnronenue otpakeHus: M NpeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue natepdepennnu u qudpakiini MEXaHUYECKUX BOJTH.

3BYKOBOM pE30HAHC.

HaGnronenue cBs3M rpOMKOCTH 3BYKa U BHICOTBI TOHA C aMIUTUTYIOM U 4aCTOTOM KoJieOaHUM.

HccnegoBanue CBOMCTB  3JEKTPOMArHUTHBIX  BOJIH: OTpaXEHWE, MpeJOMIIEHHe, MoJspu3auus, audpakius,
UHTEpPEPEHIIHS.

Tema 3. Onmuka

I'eomerprueckas onrtuka. [IpsMonvHENHOE pacnpoCTpaHEHHE CBETa B OJHOPOAHOUW cpexe. Jlyu ceera. ToueuyHbin
MCTOYHHK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHusl cBeta. [locTpoeHne n3o0pakeHuil B TIIOCKOM 3epKaJie.



[Ipenomnenue cBeTa. 3aKOHBI MpPEIOMIIEHUSI CBeTa. AOCOMIOTHBIM MoOKa3zarenb mnpenomsienus. [lomHoe BHyTpeHHee
oTpakeHue. lIpenenbHbIi yroJl MOJIHOTO BHYTPEHHETO OTPAKEHHUS.

Hucnepcus ceeta. CioxHbII coctaB Oesoro cBeta. LIBer.

Cobuparonye u pacceuBaronye JMH3bl. ToHkas guH3a. DOKYCHOE PACCTOSIHUE M ONTHUYECKAsl CHJIa TOHKOM JIMH3BI.
[TocTpoenne M300pakeHWI B COOMPAIONIUX M PACCEMBAIONIMX JUH3aX. DOopMysia TOHKOW JIMH3BL. YBEIWYCHHUE, 1aBacMOe
JIMH30M.

[Ipenenbl MPUMEHUMOCTH T€OMETPUYECKONW ONITUKH.

BonnoBass onrtuka. WuTepdepenius cBera. KorepeHTHble HCTOYHUKHU. YCIOBHS HAOMIOACHUS MaKCUMyMOB H
MUHHUMYMOB B UHTEP(HEPEHIIMOHHON KapTUHE OT JIBYX CUH(A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakuus ceera. JudpaknuonHas pemeTka. YciaoBue HAOMIOIEHUA TJIABHBIX MAKCUMYMOB IpU MaJCHHUH
MOHOXPOMAaTHYECKOT0 CBETa Ha TU(PPAKIIMOHHYIO PEIIETKY.

[Tonsipuszanus ceera.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE IMPUMEHEHHE: OYKH, Jymna, ¢oToammapar, MpOSKIMOHHBIN amnmapar,
MUKPOCKOII, TEJIECKOI, BOJIOKOHHAs ONTHKA, TU(PaKIIUOHHAS PEIIETKA, TIOISIPOU.

Jlemoncmpayuu

[IpsiMonuHeHOE pacpoCcTpaHEeHUE, OTPAKEHHUE U MpesioMiieHue cBeTa. OnTuiyeckue mprudopshl.

[TomHOe BHyTpeHHEE OTpaxkeHue. Monenb CBETOBOAA.

HccnenoBanue CBOMCTB N300paKEHUH B JTMH3AX.

Mopenn MUKpOCKoOMa, TEJIECKOIA.

Habnronenue natepdepeHnu crera.

Habnronenue nudpakium ceera.

Habmronenue nucnepcuu cBera.

ITonydeHnue cnekTpa ¢ MOMOIIBIO IPU3MBI.

[Tonyyenue cnekTpa ¢ MOMOIIbI0 AUPPAKIUOHHON PEIETKY.

HaGnronenue nossipusaium cBeTa.

Vuenuueckuii sxcnepumenm, n1abopamopmsvie pabomul



N3mepenne nokasaress NpesoMIIEHUs CTEKIIA.
HccnenoBanue CBOMCTB U300paKEHUI B JIMH3AX.
Habutoienue nucnepcuu cBera.

Pazgena 6. OcHOBBI cClieIUAJIBHOM TEOPHH OTHOCHTEIBLHOCTH
I'paauiel  IPUMEHMMOCTH  KJIACCMYECKOM MEXaHUKH. llocTymarsl cnenuanbHOW — TEOpHUH
MHBAPUAHTHOCTb MOJYJII CKOPOCTH CBETA B BAKyyM€, IPUHIIMI OTHOCUTEIBHOCTH DWHILITEHHA.
OTHOCHUTEIBHOCTD OTHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU U COKPAILEHUE JJINHBI.
DHEpPrus U UMIYJIbC PEIATUBUCTCKON YACTUIIBI.
CBs13p Macchl ¢ SHEPTUEN U UMITYJIbCOM PEJSITABUCTCKOM YaCTULIBI. DHEPTUs MTOKOS.

Paszpnes 7. KanToBas ¢pusuka
Tema 1. Dnemenmot K6AHM OGO ONMUKU
®otonsl. opmyna [lnanka cBg3u 3HEpruu GOTOHA € €ro YaCTOTON. DHEPTUs U UMITYJIbC (POTOHA.

OTHOCUTCIBbHOCTH:

Otkpeite u uccinenoBanue dporodddexra. Onbitel A. I'. CtoneroBa. 3akonbl Gorodddexra. YpaBHeHHe DUHIITEITHA

st pororddexra. «Kpacnas rpanuray Goroaddexra.
Hasnenue ceera. OnwiTel I1. H. JleGenena.
XHUMHYECKOEe IEHUCTBUE CBETA.

TexHuueckue ycTpoicTBa M MPaKTHUECKOe MpUMeHeHue: (poTodrieMenT, (hOToIaTIuK, COJIHEUHast OaTapesi, CBETOIUO.

Jlemoncmpayuu

®oT03(¢heKT HA YCTAaHOBKE C IIMHKOBOM IJIACTHHOM.
HccnenoBanue 3akoHOB BHELIHETO (poToaddekra.
CBeToaunosn.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma



Monens aroma Tomcona. OnbiTel Pesepdopna no paccessauto o -uactun. [Inanerapuas moaens aroma. [loctynarsr bopa.
N3nyuenue u nornoiieHue (OTOHOB MPHU MEPEX0JIe aTOMa C OJJHOTO YPOBHS dHEpPruu Ha Japyrod. Buasl cniektpoB. Crektp
YPOBHEHN SHEPTUHU aTOMa BOAOPOAA.

BonnHoBebie cBoiicTBa yacTull. Bonnsl ae bpoina. KopnyckyIspHO-BOIHOBOW yaau3M.

CrnoHTaHHOE U BBIHYKJICHHOE U3TyYCHHUE.

TexHuyeckre yCTpOMCTBA M MPAKTUUYECKOE MPUMEHEHHUE: CIEKTPaJbHBIM aHanu3 (CIEeKTPOCKOM), Jia3ep, KBAHTOBBIM
KOMITBIOTED.

Jlemoncmpayuu

Mognens onbita Pesepdopra.

Ornpenenenue JUIMHBI BOJIHBI Ja3epa.

HaOnronenue muHeHYaThIX CIIEKTPOB U3ITyYCHUS.

Jlazep.

Vuenuueckuii sxcnepumenm, nabopamopsie pabomol

Hab6nronenue nmuHeiyaToro cnekrpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTBI, JTOKA3bIBAIOIIUE CIOXKHOCTh CTpOoeHMS siapa. OTKpbiTHE paguoakTUBHOCTU. OmnbIThl Pesepdopna mo
OTIPEJICTICHUIO COCTaBa PAANOaKTUBHOTO 3nyueHus. CBoiicTBa anb(da-, 6eta-, raMmMma-u3nydeHus. BiausiHue paanoakTMBHOCTH
Ha JKMBBIE OPTaHU3MBI.

OTtkpsiTHE TTPOTOHA U HEeWTpoHA. HyknonHas mozens siapa Ieitzendepra—Banenko. 3apsia saapa. MaccoBoe 4uclio spa.
N3oTomsl.

Anbda-pacnaa. DIEKTPOHHBIN U TO3UTPOHHBIN OeTa-pacnaj. ['aMmma-usnydeHue. 3aKOH pajruoaKTUBHOTO pacnaja.

DHeprus CBs3M HYKJIOHOB B siipe. SAnepHbie cuibl. Jleext maccsr spa.

SnepHble peakunu. Jlenenue u CUHTE3 s1€Ep.

Anepnsiit peaktop. TepmosiaepHbIii cuaTe3. [Ipo0aeMbl U TePCIEeKTUBDI SAICPHON YHEPTETUKU. DKOJIOTUUECKUE ACTICKTHI
SAIEPHON DHEPIETUKMU.

DneMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.



MeTo1p1 HAOMIOACHUS U PETUCTPALIMH 3JIEMEHTAPHBIX YACTHULL.
OyHaaMeHTaNbHBIE B3auMOeiCTBHU. EqMHCTBO (hr3nueckoit KapTUHbBI MHpa.

TexHHUeCKUEe YCTPOWCTBA M MPAKTHYSCKOE NMPHUMCHCHHUE: JO3UMETp, KaMepa BuiibcoHa, SACpHBIH peakTop, aTOMHAs
oomoa.

Jlemoncmpayuu

CuéTunK MOHU3UPYIOIINX YACTHII.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomol
UccnenoBanue TpekoB yacTuil (110 TOTOBBIM (poTorpadusm).

Paszpges 8. DiieMeHTHI ACTPOHOMUM U ACTPOGUIUKH

Orarbl pa3BuTUs acTpoHOMUU. [TpuKIagHOE 1 MUPOBO33pEHYECKOE 3HAUYEHUE AaCTPOHOMUM.

Bun 3Bé3nHoro HeOa. Co3Be3aust, spKue 3BE3/1bl, JIAHETHI, UX BUAMMOE JBH)KEHUE.

ConneuyHas cucrema.

Comnue. Conneynass akTuBHOCTh. Mctounumk sHeprum ComHua u 3BE34. 3BE3ABI, MX OCHOBHBIE XapPAKTEPHUCTHKH.
JlnarpamMmmMa «CHEKTPAJIbHBIA KJIACC — CBETUMOCTBY». 3BE3IbI TJABHOW IOCIEHOBATEIBHOCTU. 3aBUCHMOCTh «Macca —
CBETUMOCTBb» Il 3BE3] TJIABHOW ITOCIIEIOBAaTEIbHOCTH. BHyTpeHHee cTpoeHne 3BE3N. COBpEMEHHBIE NPEICTABICHUS O
MIPOUCXO0XKICHUH U 3BosroMK ConHIa 1 3BE3/1. DTalbl )KU3HU 3BE3L.

Muieunsiii [1yTs — Hamia ["anmaktuka. [Tonoxenue u nuxenne Comnuia B ['anaktrke. Tunsl ranakTuk. PaguoranakTuku u
KBazapbl. UEpHBIE ABIPHI B s/Ipax rajlakTUK.

Bcenennas. Pacumpenue Beenennoid. 3akon Xa06ina. Pa3zoeranue ranaktuk. Teopust bonbiioro B3peiBa. PennkroBoe
U3JIy4YEHHE.

Macmrabnas ctpykrypa Beenennoii. MeraranakTuka.

Hepeméunplie mpo6sieMbl aCTPOHOMUH.

Vuenuueckue nabnooenus

HaGnronenust HeBOOpY>XKEHHBIM TJ1a30M C UCIIOJIb30BAaHUEM KOMITBIOTEPHBIX MPUIIOKESHHUM JIJIST OTIPEICTICHHS TTOJI0KCHHMSI
HeOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE co3Be3usi CeBEpHOTO MOIyIIapus U SPKHUE 3BE3/IBI.



Ha6monenus B Teneckon Jlynsl, maner, Mieunoro Ilytu.

O06o0mariiee NOBTOpeHUE

Ponb ¢u3nku m acTpoOHOMHUH B SKOHOMUYECKOM, TEXHOJOTMYECKOU, COLMAIIBHON U 3THYECKOU cdepax AesTeIbHOCTH
4eJl0oBeKa, Pojb U MECTO (PM3UKM M aCTPOHOMHUHM B COBPEMEHHOW HAay4yHON KapTHHE MHpa, pojb (PU3UUECKON TEOpUH B
dbopMUpOBaHUN TPEACTABICHUH O (PU3MUECKONW KapTHHE MHpa, MECTO (U3NYECKON KapTHUHBI MHUpa B OOIIEM psIy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUNA O IPUPOJIE.

MexnpeaMeTHbIe CBA3H

N3yuenne kypca ¢pusnku 6a30Boro ypoBHs B 11 Kiiacce oCyIIeCTBISIETCS ¢ YUETOM COJEPKATENbHBIX MEXKIIPEAMETHBIX
CBsI3€H ¢ KypcaMu MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOIOTHH.

Meoswxcnpeomemnvie nonsamust, CBI3aHHbIE C U3YUYEHUEM METOJ0B HAYYHOT'O TIO3HAHUS: SIBJICHUE, HAYYHbIN (PaKT, TUNIOTE3a,
(du3nueckas BeIMYnHa, 3aKOH, TEOpUsl, HAOJII0IEHHE, IKCIIEPUMEHT, MOJICJIMPOBAHUE, MOJIETb, U3MEPEHHE.

Mamemamuxa: penieHHe CUCTEMbl YPaBHEHUH, TPUTOHOMETPUUECKHE (DYHKIIMU: CUHYC, KOCUHYC, TAHI€HC, KOTAHI'€HC,
OCHOBHOE TPUTOHOMETPUYECKOE TOXKIAECTBO, BEKTOPHI U MX IIPOEKLUU HA OCH KOOPAUHAT, CI0KEHUE BEKTOPOB, IIPOU3BOIHbIE
AJIEMEHTApHBIX (PYHKLIUN, IPU3HAKU OO0 TPEYrOJIbHUKOB, ONPEAEICHUE IIOIMAIHN MIIOCKUX (GUryp U 00bEéMa Tell.

buonocus: snexTpuyeckue SIBICHHUS B JKMBOW NPHUPOJE, KOJIeOATEIbHBIE NBM)KCHHS B JKMBOW MPUPOJE, ONTUYECKUE
SABJIEHUS B JKMBOM NPUPOJE, AEUCTBUE paINalMHU HA )KUBBIE OPTaHU3MBI.

Xumus: CTpOE€HHUE aTOMOB U MOJEKYJ, KPUCTAJUIMUECKas CTPYKTypa TBEPABIX TeJ, MEXaHU3Mbl O00pa30BaHUS
KPUCTAJUIMYECKON PEIIETKY, CIIEKTPAJIbHBIN aHAJIN3.

l'eoepagpusa: MarHuTHBIE TIONIIOCA 3€MIIM, 3aJ1€KH MAarHUTHBIX Py, (POTOChEMKA 3€MHON MOBEPXHOCTH, MPEICKa3aHHUe
3eMJICTPSICEHU.

Texnonoeus: TAHUM IEKTPONEPENAY, TEHEPATOP MEPEMEHHOIO TOKA, DJIEKTPOABUTATENb, MHAYKIMOHHAS M€4b, paaap,
panuonpuéMHUK, TEJNEeBU30p, aHTEeHHA, TenedoH, CBYU-neub, MPOEKIMOHHBIM ammapar, BOJOKOHHAs ONTHKA, COJIHEYHas
Oatapes.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA TIPOI'PAMMBI 11O ®U3UKE HA YPOBHE CPEJHEI'O
OBHIEI'O OBPA30BAHUA

OcBoenue yyebHoro mpenvera «®Pusnka» Ha ypoBHE cpelHero ooOiiero obpa3oBaHus (0a30BBIM YpOBEHB) JOJIKHO
o0ecreynTh JOCTUKEHUE CISAYIOUX JIMYHOCTHBIX, METAPEIMETHBIX U MTPEAMETHBIX 00pa30BaTEIbHBIX PE3YJILTATOB.

JIMHHOCTHBIE PE3YJIBTATHBI

JInyHOCTHBIE pE3ysbTaThl OCBOCHUS yueOHOTo npeaMera «Duszrka» AOMKHBI OTPaKaTh TOTOBHOCTh M CIIOCOOHOCTH
00y4JaroImuXcsi PyKOBOACTBOBATHLCS C(HOPMUPOBAHHON BHYTPEHHEH MO3UITMEN JIMYHOCTH, CUCTEMOM IICHHOCTHBIX OPUCHTAITUH,
MTO3UTUBHBIX BHYTPEHHUX YOCKICHUH, COOTBETCTBYIOIINX TPAIUIIMOHHBIM [ICHHOCTSM POCCUHUCKOTO OOIIECTBA, pacIIupPEHUE
YKU3HEHHOT'O OTBITA U OTbITA ACATEILHOCTH B MPOIIECCE peaanu3allii OCHOBHBIX HAIIPaBJICHUN BOCIIUTATEIILHOM JEATEIbHOCTH,
B TOM YHCJI€ B YaCTH:

1) rpaaaHCKOro BOCIIMTAHMS:

c(hOPMHUPOBAHHOCTh TPAKIAHCKON MO3UIUKM OOYYaOIIErocs KaK aKTHBHOTO M OTBETCTBEHHOT'O YjI€HA POCCHMCKOIO
00111eCTBa;

MPUHATHE TPAJIUIIMOHHBIX 00IIIEUETIOBEUECKUX TYMAHUCTUYECKUX U IEMOKPATUUYECKUX 1IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JICSITEIbHOCTh B MHTEpPECAX IPa)JaHCKOTO OOIIECTBA, y4aCcTBOBATh B CAMOYITPABIICHUU B
oOpa3oBaTeIbHON OpraHu3allly;

yMEHHE B3aMMOJICCTBOBATH C COIIMAIIBHBIMU MHCTUTYTAMH B COOTBETCTBHH C MX (DYHKIMSAMU U Ha3HAYCHUECM;

TOTOBHOCTh K TYMAaHUTAPHOW U BOJIOHTEPCKOMN JEATEIBHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUMCKON IPa’kIaHCKOW UJIEHTUYHOCTH, ATPUOTU3MA;

IIEHHOCTHOE OTHOIIIEHHE K TOCYJAapPCTBEHHBIM CHUMBOJAM, JOCTHKEHUSM POCCHHCKUX YUEHBIX B 001acTH (U3UKU U
TEXHUKH;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUSI:



c(hOpMUPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO OBEICHNUS;

CIIOCOOHOCTh OLICHMBAaTh CUTYALMIO U MPUHUMATh OCO3HAHHBIE PEUICHUS, OPUEHTUPYSACh HA MOPAJIbHO-HPAaBCTBEHHbIE
HOPMBI U IEHHOCTH, B TOM YHCJIE B IEATEIBHOCTH YUEHOIO;

OCO3HaHUE JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OyAyIIEero;

4) 3CTeTHYEeCKOr0 BOCTIMTAHHUS:

ACTETUYECKOE OTHOILIEHUE K MUY, BKIIIOUask 3CTETUKY HAyYHOTO TBOPUECTBA, MPUCYIIET0 (PU3HUECKO HAYKE;

5) Tpy10BOr0 BOCIIMTAHHUS:

MHTEpPEC K paziIu4HbIM cpepaM NpoecCUOHANbHON AESITEIbHOCTH, B TOM YUCJE CBSI3aHHBIM C (PU3UKOM M TEXHUKOH,
YMEHHE COBEpIIATh OCO3HAHHBIN BbIOOp Oyayiel Npoeccuu U pean30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE IJIaHBL;

TOTOBHOCTb M CLIOCOOHOCTh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00J1aCT (PU3MKH HA MPOTSHKEHUU BCEH KU3HU;

6) 93K0JI0rHYecKOro BOCIIMTAHMA:

c(OPMHUPOBAHHOCTH 3KOJIOTMUYECKON KYJIBTYpbl, OCO3HAHHUE INI00ATBHOIO XapaKTepa IKOJIOTUYECKUX MTPOOIeM;

IUIAHUPOBAHUE M OCYILIECTBICHUE NEHCTBUM B OKPYKAKOUIEH Cpele Ha OCHOBE 3HAHMS LIEJEH YCTOMYHMBOIO Pa3BUTHSA
YeJI0BEUECTBA;

pacUIMpPEeHHE ONBITA JEATEIbHOCTH 3KOJIOTUYECKON HAITPaBIEHHOCTH Ha OCHOBE UMEIOLIUXCS 3HAHUMU 110 (PUBHKE;

7) IEHHOCTH HAYYHOTO MO3HAHMS:

c(OpMUPOBAHHOCTH MUPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHUs (PU3UUECKON HAYKU;

OCO3HaHUE LIEHHOCTH HAYYHOU J1eATEIbHOCTH, TOTOBHOCTh B IPOLECCE M3YUYEHUS (U3UKH OCYIIECTBISATH MPOCKTHYIO U
MCCJIEI0BATENbCKYIO I€SITEIbHOCTh MHANBUIYAIBHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHBbIC YHHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

ba3oBble Jornyeckue 1eMcTBUA:
CaMOCTOSITENIbHO (POPMYJIMPOBAThH U aKTYaJIU3UPOBATH MTPOOIIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;
ONPENEIIATh LENH ACSITENBHOCTH, 3a/1aBaTh APAMETPhl U KPUTEPUU UX JOCTHKCHUS;



BBISIBIIATH 3aKOHOMEPHOCTH U MMPOTHUBOPEUHUS B PACCMATPUBAEMBIX (DM3UUECKUX SBICHUSX;

pa3pabaThIBaTh IUIAH PEIICHUS TPOOIEMBI C YIETOM aHATN3a UMEIONINXCSl MAaTepUATTbHBIX U HEMaTePHUAIIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JCSITEIBHOCTh, OIICHUBATH COOTBETCTBUE PE3YJbTATOB IEISM, OLICHUBATh PUCKU MOCIIEICTBUN
NEeSTENbHOCTH;

KOOPJIMHUPOBATH U BBITIONHATH PaObOTy B YCIOBUSAX PEATbHOTO, BUPTYATbHOTO 1 KOMOMHHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIUICHUE MPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.

Ba3oBble uccienoBarejbcKue 1eMCTBUS:

BJIaICTh HAYYHOW TEPMUHOJIOTHEHN, KIIOYEBBIMU MOHITUAMHU U METOJIaMU (DU3NYECKON HAYKHU;

BJIa/JICTh HaBBbIKAMHU Y4€OHO-UCCIIENOBATEILCKOW M MPOCKTHOW JEATEIBHOCTH B 00JacTH (PU3UKH, CIIOCOOHOCTHIO H
TOTOBHOCTBIO K CAMOCTOSITEIbBHOMY MOUCKY METOJIOB pellieHus 3a7a4 (U3UYECKOro COJEpKaHUs, MPUMEHEHUIO Pa3TMYHBIX
METOJIOB MTO3HAHUS;

BJIQ/ICTh BUJIAMHU JICITEILHOCTH IO MOJYYSHUIO HOBOT'O 3HAHUS, €T0 UHTEPIPETAINH, TPEOOPa30BAHUIO U TPUMEHEHUIO
B Pa3NIMYHBIX YUYEOHBIX CUTYAIMSIX, B TOM YHCIIE TIPU CO3/IaHUU YUEOHBIX MPOEKTOB B 00J1aCTH (DU3UKU;

BBISIBJISITh IPUYMHHO-CIICICTBEHHBIE CBS3M M aKTyaJIM3UPOBATH 3aJady, BBIIBUIATh TCUIIOTE3Y €€ PEIICHUS, HAXOJUTh
apTyYMEHTHI JJIs1 JOKa3aTeIbCTBA CBOMX YTBEP KICHUM, 3a7]aBaTh MapaMeTPhl U KPUTEPUH PEILICHHUS;

aHAJM3UPOBATh TOJYYEHHbIC B XOJI€ PELICHUs] 3aJlaud pe3yJbTaThl, KPUTUYECKU OILIEHUBATh HMX JIOCTOBEPHOCTb,
MIPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBHUSIX;

CTaBUTH U (HOPMYIUPOBATH COOCTBEHHBIE 3a7]a41 B 00pa30BaTEIbHOMN IEATEILHOCTH, B TOM YUCJIE TPU U3YYEHUU (PU3UKH;

JaBaTh OLICHKY HOBBIM CUTYallUsIM, OLICHUBATH MPUOOPETEHHBIN OIBIT;

YMETh MEPEHOCUTH 3HAHUS IO GUBUKE B MPAKTUUECKYIO 00JIaCTh )KU3HEICSITEIbHOCTH;

yMETbh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JacTel;

BBIJIBUTaTh HOBBIE UJIEH, MTPEJIaraTh OpPUTMHAIIBHBIC MOIXO0/IbI U PEIICHUS;

CTaBUTb MPOOJEMBI U 33/1a4H, JOMYCKAIOIINE ATbTEPHATUBHBIC PEIICHUS.

Pabora ¢ undopmaunmeii:

BJIQJIETh HAaBBIKAMU MOJy4YeHUsI HHGOpMaIu (U3UIECKOTO COJEPKaHUs U3 ICTOUHUKOB Pa3HbIX TUIIOB, CAMOCTOSITEILHO

OCYIIECTBJISTH TIOUCK, aHAJIN3, CHCTEMATH3AIMIO0 U HHTEPIPETANIO HHPOPMAIIUK PA3TUIHBIX BUIOB U (DOPM MpeICTaBICHNUS;



OLICHUBATh JOCTOBEPHOCTH MH(OPMALINH;

UCIIONIb30BaTh CpeICTBa HWH(MOPMALMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTUHA B PEIICHWH KOTHUTHUBHBIX,
KOMMYHUKATHBHBIX U OPraHU3aIMOHHBIX 33a4 C COOJII0JIEHUEM TPEOOBAHNN 3pPrOHOMMKH, TEXHUKU 0€3011aCHOCTH, TUTHEHBI,
pecypcocOepexeHus, IPaBOBBIX U 3TUYECKUX HOPM, HOPM MH(POPMALIMOHHOW O€30MacCHOCTH;

CO3/1aBaTh TEKCTHI (PU3MUECKOTO COJIEpKaHUs B Pa3NUYHbIX (popmarax ¢ yuéToM Ha3HaueHUS MHPOPMAIMH U IIeJIeBOM
ayJTUTOPHUH, BEIOMpast ONTUMAIBHYIO GOpMY MPEICTAaBICHHUS U BU3yaIU3alliu.

KoMMyHuKAaTHBHBIC YHHBEpPCAJIbHBIE Y4eOHbIE JeHCTBUS:

OCYULIECTBJIATH OOILIEHNE HA YPOKax (PM3HKU U BO BHEYPOUHOU JEATEIbHOCTH;

pacno3HaBaTh MPEANOCHUIKA KOH(DIUKTHBIX CUTYalluid U CMATYaTh KOH(QIUKTHI;

Pa3sBEPHYTO U JIOTUYHO HU3J1araTh CBOXO TOUYKY 3pEHMS C UCIIOIb30BAHUEM A3BIKOBBIX CPE/ICTB;

MOHUMAaTh U UCTOJIB30BaTh MPEUMYIIECTBA KOMAHHOW U UHIMBUIyAIbHOU PabOTHI;

BbIOMpaTh TEMAaTUKY M METO/bl COBMECTHBIX JACUCTBUN C YYETOM OOLIMX MHTEPECOB M BO3MOMXHOCTEH Ka)JI0ro 4jieHa
KOJIJIEKTHUBA;

IIPUHAMATh LEIU COBMECTHOU NEATEIBHOCTH, OPraHU30BBIBATH M KOOPAMHUPOBATH NEHUCTBHUA IO €€ JNOCTHKEHHIO:
COCTaBJIATH IJIaH JEHCTBUM, pacipenesTh PO ¢ y4ETOM MHEHUN YYaCTHUKOB, 0OCYKIaTh Pe3yJIbTaThl COBMECTHOM padOThI;

OIICHMBATh KAY€CTBO CBOETO BKJIAJ1a M KAXKJOTO y4aCTHUKA KOMaH/IbI B OOIINIA pe3yIbTaT MO pa3pabO0TaHHBIM KPUTEPUSIM;

IpeIaraTb HOBBIE MPOEKTHI, OLIEHUBATh WJIEH C MO3UIIMM HOBU3HBI, OPUTMHAJIBHOCTH, TPAKTHYECKON 3HAYUMOCTH;

OCYILIECTBJISTh TO3UTUBHOE CTPATErMYECKOE TMOBEACHUE B PA3IMYHBIX CHUTYalUSAX, IPOSBIATb TBOPYECTBO H
BOOOpaxxeHue, ObITh MHULIMATUBHBIM.

PeryisiTuBHbBIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:
CaMOCTOSITENIbHO OCYIIECTBIIATh [MO3HABATEIBHYIO JEATENBHOCTh B 00JacTh (U3MKM M aCTPOHOMHH, BBISBISATH
MpoOJIEMBI, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIC 33]/1a4H;



CaMOCTOSITEJIBHO COCTABJISATH IJIAH PELICHHUS PACUYETHBIX M KAYECTBEHHBIX 33J1a4, IUIAH BBITOJIHCHUS MNPAKTUYECKOU
paboTHI C YIETOM UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEANOUTECHUN;

JABaTh OLICHKY HOBBIM CUTYallUsIM;

pacuIMpsATh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEOYTCHUH;

JIeaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATH €r0, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 32 PEIICHNUE;

OIICHUBATh MPUOOPETEHHBIN OIIBIT;

Croco0CTBOBaTh (hOPMHUPOBAHUIO U TMPOSBICHUIO JPYAWINH B 007acCTH (HU3UKHU, TOCTOSHHO TIOBBIMIATH CBOM
o0pa3oBaTeNbHbIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, 3MOUMOHAJIbHBIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTUBHI B 1€ TEIIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEIAM;

BJIaJICTh HABBIKAMU MTO3HABATEILHON peIEKCUU KaK OCO3HAHUS COBEPIIAEMbIX JICHUCTBUM U MBICIIUTEIIBHBIX MPOIIECCOB,
UX PEe3yJIbTaTOB U OCHOBAHMUI;

UCIIOJIb30BaTh IPUEMBI PeIICKCUU ISl OIEHKH CUTYaIlid, BEIOOpa BEPHOTO PEIICHMUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATH PELICHUS 10 UX CHUKECHUIO;

MIPUHUMATH MOTHBBI M apPTYMEHTHI APYTUX MPH aHAJU3E PE3YIbTATOB ACATEIBLHOCTH;

MPUHUMATh ce0s1, TOHUMAasi CBOM HEJOCTaTKU U JIOCTOMHCTBA;

NPUHUMATh MOTUBBI M apTYMEHTBI JPYTUX IIPU aHAIU3€ PE3YyJIbTAaTOB AESITEIbHOCTH;

IpU3HABATH CBOE MPABO M MPABO APYTHX HA OMIMOKH.

B nporiecce qocTmKeHUsT TUYHOCTHBIX PE3yJIbTATOB OCBOSHUSI TPOTrpaMMBbl MO (PU3UKE ISl YPOBHSI CPEAHEro OOIIEro
o0pa3oBaHus Y 00yUYaIOIINXCsl COBEPIICHCTBYETCS SMOIIMOHAIBHBIN MHTEJUICKT, MPEAnoaraiui chopMUpOBaHHOCTS:

CaMOCO3HaHUS, BKIIFOUAIOIIEr0 CIOCOOHOCTh TOHUMATh CBOE AMOIIMOHAIBHOE COCTOSIHUE, BUIETh HAMIPABJICHUS PA3BUTHUS
COOCTBEHHOW SMOITMOHANILHOM cdepbl, ObITh YBEPEHHBIM B ce0¢;

CaMOpETYJIMPOBAHUS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE IPUHUMATh OTBETCTBEHHOCTh 3a CBOE IIOBEJCHHE,
CIOCOOHOCTH aIaNTUPOBATHCS K IMOITMOHATBHBIM U3MEHEHUSIM U TIPOSIBIISATh THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBALIMM, BKIIOYAIONMIEH CTPEMJICHHE K JOCTHXKEHHUIO LU W YCIEeXy, ONTUMU3M, WHUIIMATUBHOCTD,
YMEHUE JIEUCTBOBATh UCXO/ISI U3 CBOMX BO3MOMXKHOCTEM;



OMIIATUH, BKJIIOYAIOMICH CHOCOOHOCTh TMOHMMATh 53MOIMOHATBLHOE COCTOSHUE JPYTUX, VYYHTHIBATH €r0 TpH
OCYULIECTBJIEHUHU OOLIEHUS, CHOCOOHOCTh K COUYBCTBHIO M CONEPEKUBAHUIO;

COIIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIOCOOHOCTH BBICTpAaWBaTh OTHOILICHUS C JIPYTMMHU JIIOJbMH, 3a00THUTHCH,
NPOSIBIISITH HHTEPEC U pa3peliaTb KOHPIUKTHI.

NPEJIMETHBIE PE3YJIBTATHI

K xonmy oOyuenns B 10 kiacce nmpeaMeTHbIE pe3ybTaThl HA 0a30BOM YPOBHE JIOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y
oOy4JaronmMxcs yMEHUM:

JEMOHCTPHUPOBATh Ha MPHUMEpax Pojib U MecTo (HU3MKU B (HOPMHUPOBAHUM COBPEMEHHON HAyYHOW KapTHHBI MHpa, B
Pa3BUTHHU COBPEMEHHOW TEXHUKHU U TEXHOJIOTHHM, B TPAKTUYECKOMN JESITEIBbHOCTH JIFOJICH;

YUYUTHIBATHh TPaHUIIBl TPUMEHECHUS M3YYEHHBIX (PU3MUECKUX MOJCNICH: MaTepuaibHas TOYKA, UHEpLMAIbHAS CUCTEMa
oTcu€Ta, aOCOJIIOTHO TBEPIOE TEIO, UJICANbHBIA Tra3, MOJACIM CTPOCHMS Ta30B, >KUJIKOCTEH W TBEPABIX T, TOUYCUHBIN
AIEKTPUUYECKUH 3apsi/i PU pelIeHUU (PU3NUECKUX 3a]1ay;

pacrio3HaBath (U3MUYeCKUe sIBJIEHUS (TIPOILIECChl) U OOBSACHATH MX HA OCHOBE 3aKOHOB MEXaHUKH, MOJEKYJISIPHO-
KWHETUYECKOM TEOpHUM CTPOCHUSI BEIIECTBA M JJCKTPOJMHAMHUKHW: PABHOMEPHOE W PAaBHOYCKOPEHHOE MPAMOJIMHEHHOE
JBIDKEHUE, CBOOOIHOE TMAJICHUE TeJ, IBUKEHUE M0 OKPYKHOCTH, MHEPIUs, B3auMojiecTBue e, auddysusi, 6poyHOBCKOE
JBIDKCHUE, CTPOCHUE >KUJKOCTEH W TBEPABIX TeJ, U3MEHEHHE 00BhEMA TeJl MpU HarpeBaHUM (OXJIAXKIACHUU), TEIJIOBOE
paBHOBECHE, UCTIAPEHHUE, KOHJICHCAIUS, TUIABJICHUE, KPUCTAJUIN3AIMS, KUTICHUE, BJIA)KHOCTh BO3/1yXa, MOBBILICHUE JTABJICHUS
raza MpH €ro Harp€BaHUM B 3aKPBITOM COCYJIE, CBSI3b MEXKY ITapaMeTpaMH COCTOSHHUS ra3a B U30IPOLIECCAX, AICKTPU3AIUA
TEJ1, B3AUMOJECUCTBUE 3aPAJIOB;

OTHUCHIBATh MEXAHUYECKOE JIBHXKCHUE, UCTIONB3Ysl (PU3NUECKHUE BETUYUHBI: KOOPAUHATA, TyTh, IEPEMEILIEHUE, CKOPOCTh,
YCKOpEHHEe, Macca Teja, CUJia, UMIYJIbC TeJla, KHHETHUYECKas SHEprus, MOTEeHIMalbHas JHEPTUsi, MeXaHuueckas pabdora,
MEXaHWYeCKass MOIIHOCTh; TPU ONHUCAHUM TPABUIBHO TPAKTOBATh (PU3WYECKUM CMBICI HCIOJIb3YEMbIX BEIWYMH, HX
0003HaYCHUS U €IUHUIIBI, HAXOIUTh (DOPMYJIBI, CBSI3BIBAIOIINE JAHHYIO (PU3UYECKYIO BETUYNHY C APYTUMHU BETMYMHAMU,



OTMCHIBATh U3YUYEHHBIE TETJIOBbIE CBOMCTBA TEJ U TETIJIOBBIE SIBJICHUS, UCTIOB3Ys (PU3HUECKHUE BETUYMHBI: JaBICHUE ra3a,
TEMIIepaTypa, CPEAHsS KHUHETHYECKAsl SHEPTUsl XaOTUYECKOIO JIBHXKEHHSI MOJIEKYJI, CPETHEKBAAPATUYHAsS CKOPOCTh MOJIEKYJI,
KOJIMYECTBO TEIJIOTHI, BHYTPEHHSA 3HEPIUs, padora raza, Ko3G(QUIHUEHT MOJE3HOro AEUCTBUS TEIIOBOTO ABUIATENS; MPU
ONHMCAaHUU TPABUIBHO TPAKTOBAaTh (PU3UUECKHUI CMBICII MCHOJB3YEMBIX BEIMYUH, UX OOO3HAYEHUS U €IUHUIIBI, HAXOJIUTh
(dbopMyIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3HUECKYIO BEJIMUUHY C JPYTUMH BETUYMHAM;

ONKCHIBATh HW3YYEHHBIE JJIEKTPUUECKHE CBOMCTBA BELIECTBA M DIIEKTPUYECKHUE SABICHHS (IIPOLECCHI), MCIOJIb3YS
¢bu3nuecKkue BETUYMHBL: JJIEKTPUUYECKUI 3apsiji, SJCKTPUUYECKOE TOJe, HANPsSHKEHHOCTh MO, TMOTEHIMAN, pPa3HOCTh
HNOTEHIMAJIOB; NPU ONUCAHUMU IPAaBWIBHO TPAKTOBAaTh (PM3MUYECKUN CMBICI HCHOJIB3YEMBIX BEIUYMH, MUX OOO3HAUEHUS U
€/IMHULIbI; YKa3bIBaTh (DOPMYJIbI, CBSI3bIBAIOLINE TAHHYIO (PU3UUYECKYIO BEIMUMHY C IPYTUMU BEIUYMHAMY;

aHAIU3UPOBaTh (PU3UUECKUE MPOLIECCHl U ABJICHHS, UCHOJb3Ysl (PU3NYECKHE 3aKOHBI U MPUHIUIBL: 32aKOH BCEMUPHOIO
tarotenus, |, Il u 11l 3akonsl HptoTOHA, 3aKOH COXpaHEHHsI MEXAHUYECKOW 3HEPTUH, 3aKOH COXPAHEHHS UMITYJIbCA, IPUHLIUIL
CYIIEPIIO3HUILIMH CUJI, TPUHIUI PABHOIIPABUS HHEPLHMAIBHBIX CUCTEM OTCUETA, MOJIEKYJIIPHO-KUHETHYECKYIO TEOPUIO CTPOEHUS
BELIECTBA, Ta30BbIC€ 3aKOHBI, CBSI3b CpPEJHEW KHUHETHYECKOM HHEPruM TEIMJIOBOIO JIBXKEHUS MOJIEKYJ] C aOCOJIIOTHOMN
TEMIIEpaTypOy, MEPBbIA 3aKOH TEPMOJIMHAMHKH, 3aKOH COXPAHEHHUS JJIEKTPUYECKOro 3apsna, 3akoH KysoHa, mpu 3Ttom
pa3ianyaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €ro MaTeMaTH4EeCKOE BBIPA)KEHHWE M YCJIOBHs (TpaHMLbI, 0OJIacTH)
MIPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE NMPHUHILMIIBI JEHCTBHUS MAaIIMH, NPUOOPOB M TEXHUUYECKUX YCTPOMCTB; pa3nuyaTh YCIOBHUS HUX
0€3011acHOr0 UCII0Ib30BAHMSI B TIOBCEAHEBHOM KU3HM;

BBINIOJIHATh 3KCIEPUMEHTHI MO HMCCIENI0BAHUIO (PU3MUECKUX SBJICHUM M MPOLECCOB C HUCIHOJIb30BAHUEM MPSMBIX U
KOCBEHHBIX HM3MEpPEHUN, MpU 3TOM (HOopMyaupoBaTh Npodiemy/3afadyy W TUIIOTE3y y4eOHOTO SKCHEpUMEHTa, COOUpaTh
YCTaHOBKY M3 MPEAJIOKEHHOTO 000pYI0BAHHUS, POBOIUTH ONBIT U (POPMYIUPOBATH BHIBOBL;

OCYIIECTBIISAITh MPSMbIE U KOCBEHHbIE U3MEpPEHUsI (PU3NYECKUX BEJIMYMH, NPU 3TOM BBHIOMpATh ONTHUMAJIbHBIN CIOCOO
W3MEPEHHUSI U UCII0JIb30BaTh U3BECTHBIE METObI OLEHKH ITOIPEIIHOCTEN H3MEPEHU;

UCCJIeIOBATh 3aBUCUMOCTH MEXIY (PU3NYECKUMH BEJIUYMHAMHU C HMCHOJIb30BAaHUEM MPSIMBIX HU3MEPEHUH, MPU ITOM
KOHCTPYHPOBATh YCTAHOBKY, (PUKCHUPOBATH PE3YJIbTAThl MOTYYEHHON 3aBUCUMOCTU (PU3NYECKUX BEJIMYUH B BHUJIE TAOIMI] U
rpaduKoB, JAeNaTh BBIBOJBI [0 PE3YJIbTaTaM MCCIIEIOBAHNUS;



coOmro1aTh mpaBwiia 6€30MacHOTO TPY/a MPU MPOBEICHUH HCCIICIOBAHUI B paMKax y4eOHOTO 3KCIIEPUMEHTA, yueOHO-
HCCIIEIOBATENIbCKON U TPOEKTHOM JIESITEIBbHOCTH C MCHOJIb30BAHUEM H3MEPUTEIBHBIX YCTPOMCTB M JaOOPaTOPHOTO
000opy10BaHUS;

pemiath pacyETHBIC 3a7a4M C SBHO 3aJaHHON (PHM3UYECKON MOJCIBIO, UCTIOIL3Ys (DU3NUECKHe 3aKOHBI U MIPUHIIUIIBI, Ha
OCHOBE aHaliM3a YCJIOBHS 3aJadd BBIOMPATh (PU3UYECKYIO MOJENb, BBIACIATh (PU3NUECKHE BEIUYUHBI W (DOPMYIIBI,
HEOOXOaMMBIC IS €€ pEIICHUs, MPOBOIUTH PACUEThl W OICHUBATH PEATBHOCTh TOJYYCHHOTO 3HAYCHUS (DU3UIECKOU
BEJIMUMHBI;

pelmaTh KauyeCTBEHHBIE 3aJla4M: BBICTPAMBATH JIOTUUYECKU HENMPOTUBOPEUMBYIO IIETIOYKY PACCYXKICHUUW C ONMOPOW Ha
M3Yy4YCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYCCKUE SIBJICHUS,

WCIOJB30BaTh IMPU pPEIICHUHM YYEeOHBIX 3aJad COBPEMEHHbIE HWH(OPMAlIMOHHBIC TEXHOJOTUU [JIsi TIOMCKa,
CTPYKTYpUPOBAHUSI, UHTEPIPETALMU U TPEACTABICHUS y4eOHOW W HAyYHO-TIOMYJSApHOW HHGOpPMALUM, TOJYYEHHOH H3
Pa3JIMYHBIX UICTOYHUKOB, KPUTHYECKHU aHAIM3UPOBATH MMOJTydYaeMyr0 HHPOpMAIIHIo;

IIPUBOUTH MPUMEPHI BKJIaJla POCCUMCKUX U 3apyOCKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HayKH, 0ObSICHEHHE TPOIIECCOB
OKPY’KaIOIIEro MUpPa, B pa3BUTUE TEXHUKU U TEXHOJIOTHM;

HCIIOJB30BaTh TEOPETUUECKUE 3HAHUS TO (PU3MKEe B MOBCEAHEBHOW KU3HM [JIsi oOecredeHus: 0€30MacHOCTH NpH
oOpailieHuu ¢ mprudopaMu U TEXHUUECKUMH YCTPONUCTBAMHU, JJIsl COXPAHEHUS 3/I0POBBS U COOTIOJICHHS] HOPM DKOJIOTUYECKOTO
MOBEJICHUS B OKPYKAIOIIEH CpelIe;

paboTaTh B TpyNIle C BBINOJHEHHEM Pa3IMYHBIX COIMAIBHBIX POJIeH, TUIAHUPOBATh pabOTy TPYIIbI, PAIMOHAILHO
pacrpenensiTh 00sS3aHHOCTU U TUIAHUPOBATh JEATEIbHOCTh B HECTAHAAPTHBIX CUTYalUsIX, aJ€KBAaTHO OIICHUBAThH BKJIAJl
Ka)XJI0T0 U3 YYaCTHUKOB IPYMIIBI B PEIICHUE pPacCMaTPpUBAEMOil TPOOJIEMBI.

K konity oOyuenus B 11 kiaacce nmpeMeTHbIe pe3ysibTaThl HA 0a30BOM YPOBHE JTOJKHBI OTpaKkaTh CHOPMUPOBAHHOCTD Y
00y4Jaronuxcst yMEHUM:

JIEMOHCTPUPOBATh Ha MPUMEpaxX poJjib U MeCTO (pu3uku B (POPMUPOBAHMH COBPEMEHHOW HAy4YHON KapTHHBI MUpa, B
Pa3BUTUM COBPEMEHHOW TEXHUKH M TEXHOJOTMUA, B NPAKTUYECKOM HEATEIbHOCTH JIIOAEU, LEJTOCTHOCTh U E€IUHCTBO
(bu3MYeCcKO KapTUHBI MUPA;



YUUTHIBATh TPAHUIIBI MPUMEHECHUST M3YyYEHHBIX (DPH3MUECKUX MOJETEH: TOUEUHBIN SIEKTPUYECKHN 3apsii, JIyd CBETa,
TOYEYHBI UCTOYHUK CBETA, SJCPHAs MOJETh aTOMa, HYKJIOHHAS MOJIEJIb aTOMHOTO Si[pa TP pEIIeHUH (PU3HUECKUX 3a/ad;

pacrio3HaBaTh (puznyeckue sBJIeHUs (MPoLecchl) U OOBICHATh UX HAa OCHOBE 3aKOHOB DJICKTPOJWHAMHUKHN U KBaHTOBOM
bu3MKK: ANEKTpHUYEcKasi MPOBOJUMOCTh, TEIUIOBOE, CBETOBOE, XMMUYECKOE, MarHUTHOE JIEHCTBHUS TOKA, B3aMMOJEHCTBHE
MarHUTOB, JJIEKTPOMArHUTHAs WHAYKIUS, JICHCTBUE MATrHUTHOTO IOJIi HAa MPOBOJHUK C TOKOM W JBHXKYIIMWCS 3apsil,
DJIEKTPOMArHUTHBIE KOJEOAHWS ¥ BOJHBI, MPSIMOJIMHEHHOE pACIpOCTPAHEHUE CBETAa, OTPAXKCHHE, MPEIOMIICHHE,
uHTepepeHtus, Tudpaxius 1 MoIsIpU3aus CBeTa, AUCepcus cBeTa, GoTtoanekrpudeckuit apdext (hotorddexT), cBeTOBOE
JaBlieHNE, BOSHUKHOBEHHUE JIMHEHYATOrO CIIEKTPa aToOMa BOJIOPO/1a, €CTECTBEHHAs! M HCKYCCTBEHHAS PaJIOAaKTUBHOCTE;

OIMCHIBATh N3YUEHHBIE CBOMCTBA BellecTBa (NEKTPUUYECKUE, MATHUTHBIC, ONITUYECKHE, DIIEKTPHUECKYIO TPOBOIUMOCTh
Pa3IMYHBIX CPEJT) U AIEKTPOMATHUTHBIE SIBJICHHS (ITPOIECCHI ), UCTIOB3YsI (PU3NICCKUE BETTMUNHBIL: SJICKTPUICCKUN 3apsijl, Chla
TOKa, JIEKTPUICCKOE HANIPSDKEHHE, YJICKTPUIECKOE CONTPOTUBIICHUE, PA3HOCTD MOTCHIINAIOB, JJIEKTPOABIIKYIIAS CHila, paboTa
TOKa, UHAYKIUSI MarHUTHOTO TOJs, cuiia Amriepa, cuia JlopeHia, WHAYKTUBHOCTh KaTYIIKH, YHEPTUS JIEKTPUUYECKOTO U
MarHUTHOTO TOJIEH, IEPHOJ U YacTOTa KosieOaHuii B KoJie0aTeIbHOM KOHTYpE, 3aps U CUjla TOKa B IPOIecCe TapMOHHYECKUX
AIIEKTPOMArHUTHBIX KoJieOaHUH, (POKyCHOEe pacCTOsSHHE M ONTHYECKasi CHJIA JIMH3bI, MPH OMUCAHWU MPAaBUJIBHO TPAKTOBATH
(bu3NYeCKuil CMBICT UCTIOB3YEMBIX BEJIIMYMH, UX O003HAYCHHS W CIUHMIIBI, YKa3bIBaTh (POPMYIIbI, CBSI3BIBAIOIINE JAHHYIO
(U3NYECKYIO BEIMYNHY C JPYTUMU BEIMYMHAMUY;

ONMCHIBATH M3YyYCHHBIC KBAHTOBBIC SIBIICHUS W TMPOIECCHI, HCHONB3ysS (PHU3MUECKHUE BEIUYHMHBI: CKOPOCTh
AIIEKTPOMATrHUTHBIX BOJIH, JJIMHA BOJIHBI M 9YaCTOTa CBETA, SHEPTHS U UMITYJIbC (DOTOHA, IEPHUO/ MOTypaciiaaa, SHEPTHsI CBSI3H
aTOMHBIX SJIEp, TPU OMUCAHUW TPABWIIBHO TPAKTOBATh (PM3UYECKUN CMBICI UCIIOJIB3YEMBIX BEIUYMH, UX OOO3HAYCHUS U
CIMHUIIBI, YKa3bIBaTh (OPMYJIBI, CBS3BIBAIONIME JAHHYIO (U3MYECKYIO BEIHYMHY C JIPYTMMH BEJIMYUHAMHU, BBIYUCIIATH
3HaYeHUe (HU3NYECKOU BEITUUHNHBI,

aHATM3UPOBATh (HPU3UYECKHE TPOIECCHl U SBICHHUS, UCTIONB3YS (PH3UUECKUE 3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI
MOCTICIOBATEIIbHOTO W IMapaJUIebHOTO COCIWHEHHST TPOBOTHHUKOB, 3akoH Jlkoyms—JleHna, 3aKoH 3JIEKTPOMAarHUTHOM
WHIYKIIUH, 3aKOH MPSIMOJMHEHHOTO PaclpOCTPAHCHHUS CBETA, 3aKOHBI OTPAXKCHHS CBETa, 3aKOHBI MPEJIOMJICHHUS CBETa,
ypaBHeHHe DiHIITeHHA 111 HOTOAPPEKTa, 3aKOH COXPAHCHUS SHEPTUH, 3aKOH COXPAHCHUS UMITYJIbCA, 3aKOH COXPaHCHHS
AIIEKTPUUYECKOTO 3aps/ia, 3aKOH COXPAHEHUSI MACCOBOTO YHCIIa, MOCTYNAThl bopa, 3aKOH palnoakTUBHOTO paciaja, Mpu 3TOM



paznuyaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHa, €r0 MAaTeMaTHYeCKOE BBIPAKCHHE U yCJIOBHs (TpaHHMIBI, 00JIacTH)
MIPUMEHUMOCTH;

OTIPEIETISATH HAMpPaBICHUE BEKTOPA HHIIYKIIMU MAarHUTHOTO IOJIS TPOBOHKKA C TOKOM, CHJIBI AMIiepa 1 critbl JlopeHtia;

CTPOUTH U OTIMCHIBATH N300paKEHHE, CO3/1aBaeMOE TUIOCKUM 3€pPKajioM, TOHKOH JIMH30M;

BBITIOJTHSTh DKCIIEPUMEHTHI 10 HCCICAOBAHHMIO (DU3MYECKUX SIBJICHUN W TPOIECCOB C HCIIOIB30BAHUEM TMPSMBIX H
KOCBEHHBIX H3MEPCHUiA: Tpu 3ToM (GopMymupoBaTh MpobiemMy/3amady W THUIOTE3y Y4eOHOTrO 3KCIEpPUMEHTa, COOMpaTh
YCTaHOBKY M3 MIPEAJIOKECHHOTO 000PYI0BaHMS, POBOUTH ONBIT U (DOPMYIUPOBATH BHIBOJIHI;

OCYIIECTBIISITh MPSMbIE U KOCBCHHBIE M3MEpPEHHUsT (QU3NICCKUX BEJIMYMH, NMPU 3TOM BBHIOMPATh ONTHUMAIBHBIN CIOCOO
M3MEPEHUSI U UCTIOIh30BaTh U3BECTHBIE METOIbI OIIEHKU MOTPEUTHOCTEN U3MEpPEHU;

HCCJIEOBAaTh 3aBUCUMOCTH (DM3MYECKUX BEIMYWH C MCIOIB30BAHMEM MPSMBIX H3MEPEHHUI: TIPH 3TOM KOHCTPYHUPOBATH
YCTaHOBKY, (DMKCHPOBATh PE3YNIBTATHI MOJYUYEHHON 3aBUCUMOCTH (PU3NYECKHUX BEIMYMH B BHJAC TAOJHUIl U TPaPUKOB, IeTIaTh
BBIBOJIBI 10 pe3yJIbTaTaM UCCIIEI0BAHMUS,

coOmro/1aTh MpaBuiia 6€30MacHOro TpyJa MpU MPOBEICHUN UCCIEIOBAaHUN B paMKaxX y4eOHOTO SKCIEpPUMEHTa, Y4eOHO-
MCCJIEIOBATENIbCKOM M TIPOEKTHOW JIEITENIbHOCTH C HCIOJIb30BAHUEM W3MEPUTEIBHBIX YCTPOWCTB M J1a0OpaTOpPHOTO
000py10oBaHU;

pemaTh pacyéTHBIC 3a7a4M ¢ SBHO 3aJaHHOW (DU3UYCCKON MOJEIBIO, UCIIONB3Yys (DM3UYECKUE 3aKOHBI M MPUHITUIIBI, Ha
OCHOBE aHaliM3a YCJIOBHS 3a7a4d BbIOUPATh (PU3UYECKYIO MOJENb, BBIACIATh (PU3NUECKHE BEIUYUHBI U (POPMYIIBI,
HEOOXoauMBbIC IS €€ pEeIICHUs, MPOBOJIUTH PACUEThl U OICHUBATH PEATLHOCTh TMOJYUYEHHOTO 3HAYCHUS (HU3UYECKOM
BEITNUMHBL;

peraTh KadeCTBEHHBIC 3aJad: BBICTPAWBATH JIOTMYECKH HEMPOTHBOPEUMBYIO IIEMOYKY PACCYXKICHUN C OMOpPOM Ha
M3Y4YCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3HUCCKUEC SIBJICHUS;

UCIIOJIb30BaTh TPU PEIICHHH YYEOHBIX 3a7a4 COBpPEMEHHBbIE HH()OPMAIMOHHBIE TEXHOJOTMH JJIsl TIOMCKA,
CTPYKTYPUPOBAHHMSI, WHTEPIPETAIMA W TPEIACTABICHUS YYEOHOW M HAyYHO-TIOMYJSpHOM WHGOpPMAINK, TOJYy4YCHHOW W3
Pa3TMYHBIX UCTOYHUKOB, KPUTUYECKH aHAJTM3UPOBATH MOTydaeMyr0 HH(OPMAITHIO;

OOBSCHATH TMPUHITUIBI ACHCTBUS MAIMH, MPUOOPOB M TEXHUUYECKUX YCTPOWCTB, PAa3IMYaTh YCIOBHUS MX OC30IACHOTO
WCIIOJI30BAHUS B MIOBCETHEBHOMN KU3HU;



MPUBOAUTH TPUMEPHI BKIIAJ]a POCCUHUCKHX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B PA3BUTHE HAYKH, B 00BSICHEHUE MMPOIECCOB
OKPY’KAIOIIEro MUPa, B pa3BUTUE TEXHUKHU U TEXHOJOTHI;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B TMOBCEIHEBHOW JKMU3HU Il OOecredeHHs] Oe30MacHOCTH IpH
oOpalieHuu ¢ npudopaMu U TEXHUYECKUMHU YCTPOUCTBAMM, JIJISi COXPAHEHUS 3/I0POBbs M COOJIIOIEHUSI HOPM 3KOJIOTHYECKOIO
MOBEAECHUS B OKPYXKAIOLIEH CPEJIE;

paboTaTh B TPYMIE C BBIMOJHEHUEM PA3IMYHBIX COIUAIBHBIX POJICH, MIAaHUPOBATH PAa0OTY TPYIIIBI, PAIMOHAIHHO
pacnpenensiaTh OOS3aHHOCTH W IUIAHUPOBATH NIEATEIHHOCTh B HECTAHIAPTHBIX CUTYAIMSAX, aJICKBATHO OIICHWBATh BKJIAT
Ka)KJIOTO U3 YYaCTHUKOB I'PYIIIBI B PEIICHHE pacCMaTpUBaeMOM TPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosauyecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne ni/m P Konrpoubnbie IIpakTHyeckue (1ubp )
NMPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoTshI padoThI
pecypchl
Paznean 1. DU3UKA U METO/IbIl HAYYHOI'O ITIO3HAHUSA
bu6mmoreka [IOK
1.1 ®u3rKa U METO/IbI HAYYHOTO MMO3HAHUS 2 https://m.edsoo.ru/7fA1bf72
Utoro no pazneny 2
Paznen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunewarika > https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
22 Huramiia ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnorexa [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bubmuoreka [JOK
3.2 OCHOBBI TCPMOHHAMHKIL 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuorexa [IOK

da3oBbIe Mepexoabl

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 pazaeny 24
Paznen 4. JIEKTPOJAUHAMUKA
bubmuorexa [JOK
41 MCKTPOCTATHKA 10 https://m.eds00.ru/7f41bf72
[TocTostHHBIN 2neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 12
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Uroro no pazneny 22
PesepBHOE Bpems 2
OBULIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



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

11 KJIACC

KounvecTBO yacoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne i/l P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. 3JIEKTPOJAUHAMUKA
11 MarunuTtHoe nojie. DJIeKTpOMarHuTHast 11 1 3 bubnuorexa [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Utoro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
21 MexaHn4eckue U 3JIEKTPOMarHuTHhIE 9 1 bubnnoreka [JOK
' KoJIeOaHusI https://m.edsoo.ru/7f41c97¢c
59 MexaHu4yecKue U AIEKTPOMarHuTHbIE 5 1 bubnuorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Paszea 3. OCHOBBI CIEIIMAJIbHOM TEOPUM OTHOCUTEJBHOCTH

OCHOBHI CTIEITUATBHON TEOPUHU bubnuotexa [JOK
3.1 4 1
OTHOCHUTEILHOCTU https://m.edsoo.ru/7f41c97c
Uroro no pazaeny 4
Pasznen 4. KBAHTOBASI ®U3UKA
4.1 DJIeMEHTHI KBAHTOBOU OIITHKH 6 Eubmorexa IIOK

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

4.2 Crtpoenue aToma

4.3 ATOMHOE SApO

Hroro no pazneny

15

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

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DNEeMEeHTHI aCTPOHOMUU U acTPOPU3UKU 7 ngg;ﬁf;;grouﬁ £41097¢
Utoro no pazneny 7
Pazgen 6. OBOBILIAIOLIEE IOBTOPEHUE

6.1 Ob6o06maromiee MOBTOPEHNE 4 Et?fsj:l;l;fgsigroullé £41007¢
Utoro no pazneny 4
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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




HOYPOYHOE INIVIAHUPOBAHUE

10 KJIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoxka Kourpoasnbie IIpakTnueckue
n/n Bcero u3yyeHusi oOpa3oBaTejibHbIE
padoTshI padoThI
pecypchl
®dusnka — HayKa O MPUPOJIC.
1 Hayunsie MeT(?)IK bl HO?I,)H:HI/M 1 bubmorexa HOK
e . https://m.edsoo.ru/ff0c32e2
OKPY>KaIOIIEero MUpPa
Ponb u mecTo pusuku B

5 ($hOopMHUPOBaHUH COBPEMEHHOMN 1 bubnnorexa [JOK
Hay4YHOU KapTUHBI MUPA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JEATEIHLHOCTH JII0IeH
MexaHn4ecKkoe ABUKEHUE.

3 OTHOCHUTENBHOCTh MEXAaHUYECKOTO 1 bu6mmoteka IIOK
neuxkenus. [lepemenenue, https://m.edsoo.ru/ff0c3508
CKOpOCTb, YCKOPEHUE

4 PaBHOMEpHOE ITPSAMONIMHETHOE 1 bubmmnoreka HOK
JIBUKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE MTPSIMOJIMHENHOE 1 bubmuoteka [IOK
JIBUKEHUE https://m.edsoo.ru/ff0c372e

5 CBoOonHOe majeHne. Y CKopeHue 1 bubnmnorexa [JOK
CBOOOAHOTO MAJACHUS https://m.edsoo.ru/ff0c39cc
KpuBonunelHoe 1BU>XEHUE.

7 JIBr>keHre MaTepraibHOM TOYKH T10 1 bubmorexa [TOK

p https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH



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

[IpuHLIHAII OTHOCUTENBHOCTH

8 lNanunes. MuepunalibHbIE CUCTEMBI bubmmorexa [JOK
' p Hv https://m.edsoo.ru/ffOc3be8
otcyera. [lepBbiii 3akoH HproToHa
Macca tena. Cuia. [punnun
9 cynepro3uiuu cui. Bropoii 3akon bubmmorexa [JOK
yrep ' p . https://m.edsoo.ru/ffOc3be8
HeroToHa ai1st MaTepuanbHON TOYKU
Tpetuii 3akon HeroToHa niis bubnmnoreka HOK

10
MaTepHAIBbHBIX TOUEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHOro TsaroreHus. Cumna

11 Tsokectu. [lepBas kocMHuueckas bubmmorexa [JOK

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

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

13 TpeHusi. Cuiia COnpOTUBIICHUS TIPU bubnnorexa [JOK
IBIDKEHHUH TEJA B )KUIKOCTH WU https://m.edsoo.ru/ffOc3f76
rase
[ToctynarensHoOe U BpaliaTeabHOe

14 JIBIDKEHUE a0COJIFOTHO TBEPIOTO bubnnorexa [JOK
tena. MoMeHT cubl. [Iimeqo cusl. https://m.edsoo.ru/ff0c41a6
YcnoBus paBHOBECHS TBEPIOTO Tela
HMitynbsc MaTepralbHON TOYKH,

15 CHUCTEMBbI MaTEePUAIIbHBIX TOYEK. bubnnorexa [JOK
Hmnynbe cuiibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
UMITyJIbCa. PeakTHBHOE BHKCHHE

16 PaboTa 1 MOIIIHOCTH CHJIBI. but6mmorexa [IOK

Kunernueckas OHEPIUia

https://m.edsoo.ru/ff0c4502



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

MaTepuaabHONH TOUKH. Teopema 00
U3MEHCHUH KUHETHYCCKOW SHEPTUH

17

[TorennmaneHas 3HEPrHUsl.
[ToreHunanpHas 3HEPIUs yupyro
1e(OPMHUPOBAHHOM MPY>KUHBL.
ITorennmanesHas 3HEPrUs TENA
BOJIM3U MOBEPXHOCTH 3eMIIU

bubnunorexa LIOK
https://m.edsoo.ru/ffOc461a

18

IToreHnnmanpHBIC U
HEIOTEHIHAJIbHBIE CHIIBI. CBA3b
paboThl HEMOTEHIIUATBHBIX CHJI C
M3MEHEHUEM MEXAHUYECKOW SHEPTUU
CHUCTEMBI TeJl. 3aKOH COXPaHECHUS
MEXaHUYECKOW SHEPTruu

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

19

JlaGopaTtopHnast pabota
«HccnenoBanue cBs3u pabOTHI CHITBI
C U3MEHEHUEM MEXAHUYECKOU
SHEPTUU Tella Ha IpuMepe
PaCTSDKEHUS PE3UHOBOTO KIyTa»

20

KonTponbHas padbora no teme
«Kunemaruka. Jlunamuka. 3aK0HbI
COXpaHEHHUS B MEXaHHUKE»

bubmmoteka IIOK
https://m.edsoo.ru/ff0c4b74

21

22

OCHOBHBIE TTOJIOKEHUS
MOJIEKYJISIPHO-KMHETUYECKOMN
Teopun. bBpoyHOBCKOE ABUKEHUE.
Anddyszus

XapakTtep JBUKEHUS U
B3aMMOJICHCTBHS YaCTHUI] BEIIECTBA.
Mojenu cTpoeHusl ra3oB, KUIKOCTEH
Y TBEPIBIX TEN

bu6nmorexa LIOK
https://m.edsoo.ru/ffOc4dc?2



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

23

Macca monekyn. Konuuectso
BemlecTBa. [locrosuHas ABoraapo

24

25

26

TennoBoe paBHOBecue. Temmeparypa
u e€ usmepenue. Illkana remneparyp
Ienscus

Uneansubiii raz B MKT. OcHoBHOE
ypaBHeHue MKT

AOcomoTHas TemrepaTypa Kak Mepa
cpeqHel KHHETUYECKOM SHEPruun
JBUKEHUS MOJIEKYI. Y paBHEHHUE
MenpeneeBa-Knaneiipona

bub6nmoreka [IOK
https://m.edsoo.ru/ffOc4fde

bubnunoreka LIOK
https://m.edsoo.ru/ff0c511e

27

3akoH /lambToHa. ["a30BbIC 3aKOHBI

28

29

30

31

32

JlaGopaTopHnas pabota
«HccnenoBanue 3aBUCUMOCTH
MEX]y ITapaMeTpaMu COCTOSTHUS
pa3peKEHHOTO Ta3ay

I/I30Hp0ueccm B UACAJIbBHOM ra3c u
ux I‘pa(bPI‘-ICCKOG MMpEACTaBJICHUC

BnyTtpeHnHss sHeprus
TEPMOIMHAMHYECKOIN CUCTEMBI U
croco0n! e€ n3meHenus. KoanuectBo
TEIUIOTHI U paboTa. BHyTpeHHss
SHEPIHsi OJHOATOMHOTO UJI€aJIbHOTO
rasa

Bungsr TCIIonepeaaIn

YV nenpbHas TEII0EMKOCTh BEIIECTBA.
KoauuecTBo TemnoTsl npu

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c570e

bu6mmoteka IIOK
https://m.edsoo.ru/ff0c5952

bubnunorexa LIOK
https://m.edsoo.ru/ff0c5c36

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c5c36



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

Terutonepenave. AnnadbaTHeIid
nporiecc

IIepBblil 3aKOH TEPMOAMHAMUKY U

bu6nmmorexa [IOK

33
€ro pUMEHEHHE K U30IIpoLeccaM https://m.edsoo.ru/ff0c5efc
HeoOpaTiMoCTh MPOIeccoB B

34 npupoje. Bropoii 3akoH bubmorexa LOK

pupode. P https://m.edsoo.ru/ff0c6230
TEPMOJINHAMUKHI

35 [Mpunmun nevicteus u KI1/ bubnunoreka LIOK
TEIJIOBOM MallIuHbI https://m.edsoo.ru/ff0c600a

36 Hukn Kapuo u ero KI1/]

37 DKOJIOTHYECKHE TPOOIEMbI
TETUIOIHEPTETHKH
O6o06maromuit ypox

38 «MOJIIGHK HI: Haf}I’p ¢uznka. OCHOBBI bubmorexa LIOK

YP ' https://m.edsoo.ru/ff0c6938
TEPMOJIUHAMHUKHY
KonTponbHas padbora no teme
39 «Momnexkynspraas pusuka. OCHOBEI bubmmorexa [JOK
YEp ’ https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHKI)

40 [TapoobpazoBaHue 1 KOHACHCAIHSL. bubmuoteka [IOK
Hcnapenne n kunenue https://m.edsoo.ru/ff0c63b6
AOComIOTHAs U OTHOCUTEIbHAS

41 BIIQXKHOCTh BO3Ayxa. HacklleHHbIH brbmmorexa LTOK

Ayxa. B https://m.edsoo.ru/ff0c64d8
nap
TBépnoe Teno. Kpucramnmueckne n
aMmopdHbIe Tena. AHU30TPOIIHS
P ¢ P bubnuoteka [JOK
42 CBOMCTB KpucTalioB. JKujakue

KpHuCTaJJIbI. COBpCMeHHHC
MaTCpHraJIbl

https://m.edsoo.ru/ff0c65f0



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

[laBnenue n KpUCTaIM3ALIMSL.

43 VYV nenbHas TEII0Ta [IaBIECHUS bubmorexa HOK
o ' https://m.eds00.ru/ffoc6708
CyOnumarus
bubnunorexa LIOK
44 N §
PABHCHHE TEMIOBOTO bananca https://m.eds00.ru/ff0c6820
DneKTpu3aus Tel. JINeKTPUICCKU
45 3apsia. JIBa BUJIa DIEKTPUIECKUX bubmmorexa [JOK
AL A p https://m.edsoo.ru/ff0c6bcc
3apsIoB
IIpoBogHMKH, TUANCKTPUKH U
46 H(I))JI Z[OBO HI/?KI/I 3a1f(r))H bubnnorexa [IOK
YHpOBOA ’ https://m.edsoo.ru/ffOc6bcc
COXpaHEHUS IEKTPUUYECKOTO 3apsia
BzaumopeiictBue 3aps10B. 3aKOH
47 Kymnona. ToueyHbIN di1eKTpUdYeCKUi bubnnorexa [JOK
y ' p https://m.edsoo.ru/ffOc6ced
3apsin
Hanps>kEHHOCTB 3IIEKTPUUECKOTO
48 nosist. [IpuHnun cynepnosunyu bubmuoreka [IOK
JJIEKTPUYECKUX TOJIeH. JInHNM https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
PaGota cuit 31eKTpoCcTaTHuecKoro
49 nond. ITorennuan. PazHocts bubnmorexa HOK
) 1AL, https://m.edsoo.ru/ff0c6f00
[IOTEHINAIIOB
TTpoBOAHNKY M TUDIEKTPUKH B
50 anpeKT OCTaTI/I‘IGI([JKOM noljw bubmorexa HOK
p ’ https://m.edsoo.ru/ff0c7018
JusnekTpudeckasi MpOHUIIAEMOCTh
b K
51 Onektpoémkoctb. Konnencarop nommorexa [O

https://m.edsoo.ru/ff0c7126



https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126

52

DNEKTPOEMKOCTD IJIOCKOTO
KOHJIeHCAaTopa. DHEPTus
3apsDKEHHOTO KOHJICHCAaTopa

bubnunorexa LIOK
https://m.edsoo.ru/ff0c72c0

53

54

55

56

57

58

59

JlabopaTtopHast pabota "H3mepenue
AJIEKTPOEMKOCTH KOHJeHcaTopa"

[IpuHIMI NEHCTBUS U IPUMEHEHUE
KOHJICHCATOPOB, KOMTMPOBAILHOTO
anmapara, CTpyWHOTO TIPUHTEpA.
DIIeKTpOCTaTUYECKas 3allIHTa.
3a3eMIIeHHE AIEKTPONpUOOpPOB

DIIEKTPUUYECKUI TOK, YCIOBHS €r0
cymectBoBaHus. [10CTOSHHBII TOK.
Cuna toka. Hanpsbkenue.
Comnpotusnenue. 3akon Oma 11st
ydacTka 1enu

[TocnenoBarenpHOE, MapaieIbHOE,
CMEIIaHHOE COSANHEHHE
MPOBOJTHUKOB. JIaGopaTropHas
pabota «3yueHue cMenanHoro
COCITMHEHUS PE3UCTOPOB)»

PaGoTta 1 MOIITHOCTB ANEKTPUYECKOTO
Toka. 3akoH Jlxoyns-Jlenna

3akon OMa AJist OJTHOM (3aMKHYTOM)
anekTpuyeckoit nenu. Kopotkoe
3aMblkaHue. JlaboparopHas padorta
«M3mepenne D/IC ncrtounnka Toka u
€r0 BHYTPEHHETO COITPOTHBIICHUS

SJICI(TpOHHa}I IMPOBOAUMOCTD
TBép,Z[BIX METaJI0B. 3aBUCHMOCTD

0.5

0.5

bubnmorexa LIOK
https://m.edsoo.ru/ffOc74f0

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c7838

but6mmoreka [IOK
https://m.edsoo.ru/ffOc7ae0



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

CONPOTHUBIICHUS METAJJIOB OT
Temneparypbl. CBEpXIPOBOAUMOCTh

DNEKTPUUECKUN TOK B BaKyyMe.

60 .
CBolicTBa AJIEKTPOHHBIX ITYYKOB
[TorynpoBoiHUKH, UX COOCTBEHHAs

61 Y MIPUMECHAs MPOBOJIUMOCTb. bubnmnoreka HOK
CaolicTBa p—N-niepexo/a. https://m.edsoo.ru/ffOc84ae
[HonynpoBoaHKUKOBBIE TPUOOPHI
DIIEKTPUUYECKUI TOK B paCTBOpax 1

62 paciuiaBax 3JE€KTPOJIMTOB. bubmmoreka [JOK
DJIEKTPOJIMTHYECKAS JUCCOIHALIMS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOIU3
DJIEKTPUUYECKUI TOK B ra3ax.

63 CamocTosiTenbHbIN U bubmmoreka [JOK
HECAMOCTOSITEIbHBIN pa3psil. https://m.edsoo.ru/ffOc84ae
Monnus. [Inazma
DnexTpuueckue npuOopsl U

64 YCTPOMCTBA U UX IIPAKTUYECKOE bubmmnoreka HOK
npuMeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0€e301acHOCTH
O000maromuii ypox

65 <<3JIeKTpoz[HHa1\ZIEKa» / bubmorexa HOK

9 https://m.edsoo.ru/ffOc88be

Bcepoccuiickast mpoBepouHas paboTa
KonTponbhas pabota no teme

66 «9nexrpocraruka. [locTosHHBIN bubnmnorexa [JOK

3NEKTpUYECKUl TOK. TOKHM B
Ppa3IUYHBIX Cpeax»

https://m.edsoo.ru/ff0c8a8a



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

PesepBHbiil ypok. KonTposibHas
67 pabota no Teme "DIeKTpoAHAMHKA" 1 1 bubmmoreka [JOK
/ Bcepoccuiickas mpoBepoOvHast https://m.edsoo.ru/ff0c8c56
pabora
68 PesepBublii ypok. O6o0maromuit 1 Bu6mumoteka [JOK
ypok 1o Temam 10 kiacca https://m.edsoo.ru/ffOc8f6c
OBILIEE KOJIMYECTBO YACOB I10 68 5 4
I[MTPOT'PAMME



https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
(]
JI:;-II Tewa ypoka Bcero Konrpoakusie  Ipaxrueckue fa[:;:ennﬂ :)I;I[?a[;(();];fenbﬂme
padoThbI padoTbI pecypen
[TocTostHHBIE MATHUTHI U UX

1 B3auMOJIecTBHE. MarHUTHOE IIOJIE. 1 bu6mmoreka [IOK
BekTop MarHuTHOM MHIYKLIHH. https://m.edsoo.ru/ff0c9778
JIvHUY MarHUTHOW MHAYKUIWU
MaruauTtHoe 1noje NpoBOJHUKA C

5 ToKOM. OnbIT DpcTeaa. 1 bubnmnoreka [JOK
BzaumopeiicTBue mpoBOAHUKOB C https://m.edsoo.ru/ffOc98fe
TOKOM
JlaGopaTtopHnas padora «M3yueHue

3 MaFHII/:THOf")O noiﬂ KaTymKI/Iy: 1 1 bubnuorexa LIOK

https://m.edsoo.ru/ff0c98fe
TOKOM)»
JlelicTBME€ MAarHUTHOTO TOJIS HA
NPOBOAHMK ¢ ToKoM. Cuiia Amnepa.

4 JlaGoparopHas paboTa 1 1 bubnnorexka [JOK
«HccnenoBanue nelcTBUS https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOTO MarHuTa Ha paMKy ¢
TOKOM)»

JlelicTBME€ MAarHUTHOTO TOJIS HA

5 JBHKYILYIOCS 3apsSKECHHYIO 1 bubnnorexka [HOK
yactuny. Cuna Jlopenna. Pabora https://m.edsoo.ru/ff0c9df4
cuibl JIopeHna

6 DIeKTpOMarHuTHasE WHTYKITHSI. 1

IToTok BekTOpa MarHUTHOM



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

unaykuu. J/1C unaykuun. 3akoH
AJNIEKTPOMArHUTHON MHTYKIIHH
®dapanes

JlaboparopHas pabota
«HccnenoBanue sSBJICHUS
3HeKTpOMaFHHTHOﬁ UHAYKIUH

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

NHnykTuBHOCTD. SIBIIeHUE
camounaykiuu. J/C
CaMOUHIYKIUU. DHEPrust
MarHUTHOTO TOJISL KATYIIKH C TOKOM.
DIIeKTPOMarHuTHOE IOJIe

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

TexHuueckue ycTpocTBa U UX
IPUMEHEHUE: IOCTOSIHHbIE MarHUTHI,
AJIEKTPOMArHUThI,
AJIEKTPO/IBUraTeNb, YCKOPUTEIIN
AJIEMEHTApHbBIX YaCTHII,
UHIYKI[MOHHAs 1eYb

10

11

12

O6o06maromuii ypok «MaraHutHoe
noJie. DJIEeKTpOMarHuTHast
AHIYKLHASD)

KonTponbHas pabota mo Teme
«MaruuTHOE 10JI€e.
3J'I€KTpOMaFHI/ITHa$[ I/IH}IYKHI/ISI»

CBOOOIHBIE MEXaHUYECKHE
konebanus. 'apMoHndeckue
KoneOaHus. YpaBHEHUE
TapMOHHMYECKHUX KOJIeOaHUH.
[IpeBpaiienue sHepruu

bu6nmoreka [JOK
https://m.edsoo.ru/ffOcab82

bu6nmoreka [JOK
https://m.edsoo.ru/ffOcad58

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



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

13

14

15

JlaboparopHas pabota
«HMccnemoBanue 3aBUCHMOCTH
neproia MajbIX KojiebaHui rpy3a Ha
HHUTH OT JUTMHBI HUTH U MACChI
rpy3a»

KonebarenbHblil KOHTYD.
CBOOOIHBIE AIEKTPOMATHUTHBIC
KOJICOaHUsI B HICaTbHOM
K0JIe0aTeIbHOM KOHTYpE. AHAIOTHS
MEXy MEXaHHYCCKUMU H
SJICKTPOMAarHuTHBIMH KOJIeOaHUSIMHA

®opmyna Tomcona. 3akoH
COXPAaHEHHUs SHEPTUU B UJICATIbHOM
K0J1e0aTeIbHOM KOHTYpE

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ch9c4

16

[Ipencrasienue o 3aTyxarmux
Kosie0aHusX. BoIHyXI€HHBIE
MeXaHUYeCKue KojaeOaHusl.
Pe3onanc. Beiny:x/1eHHBIE
3JIEKTPOMArHUTHBIE KOJIeOaHMs

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcbb86

17

[IepeMeHHBIH TOK.
CuHyconabHbIN IepEMEHHBIN TOK.
MomHOCTh IEPEMEHHOIO TOKA.
AMIITUTYAHOE U IEHCTBYIOLIEE
3HAUEHUE CUJIbI TOKA U HAIIPSKEHUSI

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbd34

18

Tpanrcdopmarop. [IponssoscTso,
nepegava u norpedieHue
AIIEKTPUYECKON SHEPTUU

19

VY CTpoCTBO U MPAKTHYECKOE
IIPUMEHEHHNE IEKTPUIECKOTO

bu6nmoreka [JOK
https://m.edsoo.ru/ff0cc324



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

3BOHKA, F€HEpaTOpa NePEMEHHOTO
TOKa, JIMHUH JIeKTporiepe1ad

OKOJIOTUYECKUE PUCKU IIPU
IIPOU3BOCTBE IEKTPOIHEPIUU.

20 KynsTypa ncnonb3oBanus
ANEKTPOIHEPIUU B MIOBCEAHEBHOMN
KU3ZHU
MexaHuueckre BOJIHbI, YCIIOBUS

acrpocrpaneHnus. [lepuon.
21 FC):KOPPOCTTI;ppaCHpOCTpaIEIeHI/Iﬂ u bubmmorexa LOK
https://m.edsoo.ru/ffOcca54

JUIMHa BOJIHBL. 1lonepeunsie n
MPOJIOTILHBIE BOJIHBI

29 3ByK. CKOpOCTh 3ByKa. [ pOMKOCTH bubnnoreka [JOK
3ByKa. Bricora ToHa. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
DJIEKTPOMAarHUTHBIE BOJIHBI, UX

23 cBoiicTBa U ckopocts. [1kana bubmmorexa LIOK

https://m.edsoo.ru/ffOccfe

3JIEKTPOMAarHUTHBIX BOJIH
[TpyHLIMIIBI pagUOCBS3U U

24 teneBuaeHus. Pazsurue cpencts
cBs3u. Pagnonokanus

o5 KonTponbnas padora «Konebanus u bubnnorexka [JOK
BOJIHBD) https://m.edsoo.ru/ffOcc6f8
IIpssMonuHEHOE pacIpoCTpaHEHuE

26 CBETa B OJHOPOJHOMU Cpejie. bubnmnoreka [JOK

Todeunslii ICTOUHUK cBeTa. JIyd
cBeTa

https://m.edsoo.ru/ff0cd350



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350

OTtpakeHue cBeTa. 3aKOHbI

27 oTpaxkeHus ceera. [loctpoenue bubmmorexa LIOK
p o p https://m.edsoo.ru/ff0cd4e0
M300paXeHH B IJIOCKOM 3epKajie
[Ipenomienue ceera. IlonHoe
08 BHYTpPEHHEE OTPa’KEHUE. bubmuorexa [IOK
IIpenenbHblil yro nmojJHoro https://m.edsoo.ru/ff0cd7{6
BHYTPEHHET0 OTPaKeHHUS
29 JlabopaTtopHas pabota «3mepeHue bubnnoreka [JOK
MOKa3aTelist MPEeJIOMIICHHS CTEKIIA https://m.edsoo.ru/ffOcd67a
JIunzel. [TocTpoenune n3o0pakeHui
30 B inH3e. DopMyia TOHKON JIMH3BI bubmmorexa [JOK
FTOPMY ' https://m.edsoo.ru/ffocddle
YBenuueHue JIUH3bI
JlaGopaTopHnas pabota
31 «UccnenoBanue cBOMCTB
M300paXKeHH B TUH3AX)
Hucniepcust cBera. CI0XKHBII cOCTaB
32 6enoro csera. L{Bet. JTabopaTopHas
pabota «HabmroaeHue nucnepcuu
CBETa»
Wurepdepennus creta. Judpaxnus bubnuoreka [IOK
33 N
cBeta. JludpakunoHHas pemeTka https://m.edsoo.ru/ff0ced22
34 ITonepe4HOCTh CBETOBBIX BOJIH. bubnuoreka [IOK
ITonspusanus ceera https://m.edsoo.ru/ffOcf02e
OnTuueckue mpuOOPHI U yCTPOUCTBA
35 U YCIIOBHSI X 0€3011acHOro
MPUMEHEHUS
36 I'paHnLIBI TPUMEHUMOCTH bubnnorexka [JOK

KJIACCUYECKOU MEXaHUKHU.

https://m.edsoo.ru/ff0cf862



https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862

[TocTynaTel cnenuanbHON TEOpUU

OTHOCUTEJIbHOCTH
OTHOCUTENBHOCTD
37 OJIHOBPEMEHHOCTHU. 3aMe/1JICHHE bubmmorexa [IOK
AHOBP ] g https://m.edsoo.ru/ffOcfa42
BPEMEHU U COKpAIICHHUE JITTUHBI
DHeprus U UMIYJbC
38 PEIATUBUCTCKOMN yacTulibl. CBs3b bubnnoreka [HOK
MAacChl C SHEPIUEN U UMITYJIbCOM. https://m.edsoo.ru/ffOcfc68
DHeprust MoKos
KonTponbhas pabota «OnTuka.
39 OCHOBBI CIEIIUATIBHON TEOpUH bubmorexa HOK
1 P https://m.edsoo.ru/ffOcf6f0
OTHOCUTEIILHOCTH
40 ®oronsl. Popmyiia I1nanka. bubnnorexa [HOK
OHeprus U UMILyJIbC GOTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIIE0BaHNE Eu6 [TOK
nonnoTexa
41 .0 A.T.
Porooperra. ObIs! https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbl potorpdexra. YpaBHEeHHE
42 3I>'IHHITe§Ha an)l(bq)oroaq)(;@)ema bubmmorexa LIOK
A i https://m.edsoo.ru/ff0d015e
«Kpachnas rpanuna» potoapdexra
Hasnenue cera. OnwiThl I1. H.
43 JlebeneBa. Xumuueckoe aelicTBHE bubmmorexa [JOK
AeBd. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHu4eckue ycTpoucTsa u
44 MPaKTUYECKOE TPUMEHEHHUE:

¢dboToreMeHT, POTONATUHK,
COJIHEeYHast baTapest, CBETO IO/



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
https://m.edsoo.ru/ff0d04a6

Perenne 3agau 1mo reMe «JIeMEHTHI

bubmuorexa [JOK

4 KBaHTOBOU OITHUKH https://m.edso0.ru/ff0d0302
Mopnens atoma ToMcona. OnbIThI

46 Pesepdopna o paccesauro a- bubmmorexa LIOK

https://m.edsoo.ru/ff0d091a
yactul. [nanerapnas Moznens atoma
bu6mmoreka [IOK

47 Hocrynatsi bopa https://m.edsoo.ru/ff0d0afa
Wznyuenue u noruoiieHue GOTOHOB

48 IIPU IIEPEXOJI€ aTOMa C OJTHOTO bubnuoreka [IOK
YPOBHS SHEPTUH Ha APyroi. Bubl https://m.edsoo.ru/ff0dOafa
CIEKTPOB
BonnoBble cBoiicTBa yactuil. BonHbl
ne bpoia. KopnyckynsipHo- bubnmnoreka [JOK

49 .

BOJIHOBOM yasin3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYX/ICHHOE U3JIy4CHHE
OTKpbITHE PATUOAKTUBHOCTH.

50 OmnsiTel Peszepdopaa mo bubnmnoreka [JOK
ONPEAEIIEHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
PaAMOAaKTUBHOIO U3ITyYEHUS
Cgoiictpa anb(a-, 6era-, ramma-

51 u3nydeHus. BausHue
PaANOAKTUBHOCTHU Ha KUBBIE
OpTaHU3MBI
OTKpbITHE TPOTOHA U HEUTPOHA.

59 W3otonsl. Anbga-pacnan. bubnnorexka [JOK
DJEeKTPOHHBIN U MO3UTPOHHBIHN OeTa- https://m.edso0o.ru/ff0d1162
pacnaz. ['amma-uznydenue

53 DHeprus CBSI3 HYKJIOHOB B si/Ipe. bubnmuotexa [JOK

S nepHble peakuuu. A nepHbii

https://m.edsoo.ru/ff0d1356



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
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https://m.edsoo.ru/ff0d0ca8
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peakrop. [Ipo6ieMsbl, TePCIeKTUBEI,
9KOJIOTMYECKUE ACTICKThI SICPHOM
SHEPreTHKH

54

55

56

DneMeHTapHble YacTullbl. OTKpPBITHE
o3uTpoHa. MeTo Il HAOIOICHUS U
PErUCTpaLH 3JIEMEHTAPHBIX

yactull. Kpyrieli cton 1
«DyH1aMeHTaIbHbIE

B3auMoeiicTeus. EquHcTBO

bu3nYeCcKO KapTUHBI MUPAY

3TaHI>I paBBI/ITI/Iﬂ aCTPOHOMI/II/I.
[IpukiagHoe 1 MEPOBO33PEHUECKOE
3HA4YCHHE aCTPOHOMHH. Buj
3B&3mHOTO HebOa. Co3Be3aus, IpKre
3BE3/1bI, INTAHETHI, UX BUAUMOE
nBrkenre. CojIHEYHasI cUCTEMa

Connue. ConHeuHast akTUBHOCTb.
HcTtounuk sHeprun CosHLA U 3BE3 ]

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

57

3BE3bI, X OCHOBHEIE
XapaKTePUCTUKHU. 3BE3IBI TTIABHOM
MOCIIeI0BATEIbHOCTH. BHYTpeHHEE
cTpoenue 3BE311. CoBpeMeHHbIe
MPEJICTABICHUSI O TIPOUCXOXKICHUU U
spoymronri CoHIIA U 3BE3

58

Muneunsiii [1yte — Hama
I"amakTuka. [lonoxenue u nBUXEHUE
Comnnna B 'amaktuke. ["'anakTuku.
YEpHble ABIPBI B sIpax rajJakTHK



https://m.edsoo.ru/ff0d0e38

59

Bcenennas. Paz0eranue rajiakTuk.
Teopust bosbiioro B3peIiBa.
PenukToBOC M3ITy4YeHHE.
MeraranakTuka

60

Hepemennsie npodiaembl
ACTPOHOMHH

61

62

63

64

65

66

KoHnTtposbHas pabota «71€MEHTHI
ACTPOHOMHUU U aCTPOPUIUKI»

O6o6maromuit ypok. Poib ¢pusuku
1 aCTPOHOMHHU B SKOHOMHUYECKOU,
TEXHOJIOTHYECKOM, COIMAJIbHON U
ATUYECKOH chepax IesaTeIbHOCTH
YyeJIoBeKa

O6o6maromuii ypok. Pons u Mmecto
(bU3HUKHN U aCTPOHOMHH B
COBPEMEHHOM HAYYHOU KapTUHE
Mupa

O6o6maromuii ypok. Ponb
buznyeckoit Teopuu B
dbopMUPOBAHUU TIPEJICTABICHUI O
buznyecKoil kKapTUHE MUpa

O6o0matomuii ypok. Mecto
buznYeCcKOi KapTUHBI MHUpa B
o0111eM psiTy COBPEMEHHBIX
€CTeCTBEHHO-HAYUHBIX
IpeCTaBICHUN O IPUPOE
PeszepBHBI ypok. MarHuTHOE TTOJIE.
DNeKTpOMarHuTHAS WHIYKIIHS




PesepBubliit ypok. Ontuka. OCHOBBI

67 CIIeNUAJILHON TEOpUHr 1
OTHOCHUTEJIBHOCTHU
Peze 1 ypok. KBanroBa 3HUKA.
68 aﬂel\lfl):;;zl};iT OHOBMI;II‘/I ]:1 e 1 Eubmorexa ITOK
p https://m.eds00.ru/ff0d1784
acTpou3uKu
OBLIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



https://m.edsoo.ru/ff0d1784

YYEBHO-METOJANYECKOE OBECIIEYEHHUE OBPA30BATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

» dusuka, 10 kmace/ Msikumes I'.4., byxosues b.b., Corckuit H.H. nox penaknueii I[lapdentreBoii H.A., AkiinonepHoe
obmectBo «M3narenscTBO «IIpocBemieHne»

Coopnuk 3ana4 no ¢pusuke.10-11 k., [Tapdentoea H.A. ,-M.: IIpoceemenue, 2014

METOAUYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETN HHTEPHET

bubmmoteka - Bcé o npeamery «dusukay. - Pexxum nocrtyna : http://www.proshkolu.ru

BuneoomnsiTel Ha ypokax. - Pexxum noctyna: http:/fizika-class.narod.ru

Enunas kosutekmus nudpoBbIX 00pa3oBaTeIbHBIX pecypcoB. - Pexum moctyna : http://school- collection.edu.ru
WHTepecHble MaTepHasbl K ypokaM (PU3MKHU 110 TeMaMm; TECThI [0 TeMaM; HaIJIsIIHbIC TOCOOUs K YpoKaMm. - Pexxum goctyma

- http://class- fizika.narod.ru



[ludpossie 0Opa3oBarenbHbIE pecypehl. - Pexxum goctyna : http://www.openclass.ru

DJeKTpOHHBIC YUeOHHMKH 10 (u3uKe. - Pexxum moctyna : http://www.fizika.ru
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