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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢u3uke 0a30BOro YpOBHSI Ha YpOBHE CpeaHEro oOmiero oOpa3oBaHus pa3paboTaHa Ha OCHOBE
MOJIOKEHUH U TpeOOBaHUM K pe3yibTaTaM OCBOCHHS OCHOBHOWM 0Opa3oBaTeNnbHOU mporpammbl, mnpencraBieHHbIXx B OI'OC
COOQO, a taxxe ¢ yu€tom (enepanpbHoil pabodeil mporpaMMbl BOCIIUTAHUS U KOHIICTIIINY MIPENOIaBaHusl YICOHOTO TIpeIMeTa
«Dduzuka» B oOpa3zoBaTenbHBIX oOpraHu3anusax Poccuiickoit Denepannu, peaM3yOIMUX OCHOBHBIC 00pa30BaTElbHBIC
IPOTrPaMMBL.

Conepxanue mnporpaMMbl 1O (U3MKE HaAMpaBiIeHO Ha (OPMHUPOBAHME €CTECTBEHHO-HAYYHOM KapTHHBI MHpa
oOyuaronuxcst 10—-11 knaccoB mpu oOyueHun ux (u3MKe Ha 0a30BOM YpOBHE HAa OCHOBE CHCTEMHO-AESTEIBHOCTHOIO
noaxoja. [Ilporpamma no pusuke coorBeTcTBYET TpedoBanusM @I'OC COO k miIaHUpyeMbIM JTUYHOCTHBIM, TPEIMETHBIM U
METanpeIMETHBIM pe3ysibTaTaM OOY4YEeHHs, a TaKK€ YUYMTHIBA€T HEOOXOIMMOCTb peaju3alud MEXIPEIMETHBIX CBS3€i
(U3UKHN C eCTECTBEHHO-HAYYHBIMU YUYEOHBIMHU NpeAMeTaMu. B Hell ompenensroTcsi OCHOBHBIE LIETU U3Yy4YeHHUs (PU3UKU Ha
YPOBHE cpeAHero oOmero o0pa3oBaHUsA, IUIAHUPYEMbIE peE3yJbTaThl OCBOEHUS Kypca (U3MKH: JIMYHOCTHBIE,
MeTarpeMETHbIE, TPeIMETHbBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o pu3MKe BKIIOYAET:

e IUIAHMpPYEMBbIE PE3yJIbTaThl OCBOCHHUS Kypca (PU3MKU Ha 6a30BOM ypOBHE, B TOM YHCJIE MPEIMETHBIE PE3YyJIbTaThl 110

rojiaMm oOy4eHUS;

e coJiepKaHue yueOHoTo npeamera « Ou3nKa» mo rojgaM 00ydeHHUs.

@du3rKa Kak Hayka 0 HauOoJiee OOIIMX 3aKOHAX MPUPObl, BBICTYIAsl B KaueCTBE y4eOHOTO MpeaMeTa B MIKOJIE, BHOCUT
CYILLIECTBEHHBI BKJIaJ B CHUCTEMY 3HaHUW 00 okpyxatomeM mupe. IIKombHBIIA Kypc (U3HKH — CHCTEMOOOpa3yIOIUi st
€CTECTBEHHO-HAYYHbIX YYEOHBIX IMPEIMETOB, MOCKOJIbKY (PU3NYECKHE 3aKOHBI JIS)KAT B OCHOBE IMPOIIECCOB U SBJICHUM,
U3y4aeMbIX XUMHUEH, Oumosiorueut, ¢usznueckoin reorpadueit m actpoHomuei. Mcmonb3oBaHne U aKTUBHOE MPUMEHEHUE
(bu3MYecKuX 3HAHWM OMpeNesseT XapakTep W pa3BUTHE PA3HOOOPA3HBIX TEXHOJIOTHHM B cdepe ISHEPreTUKH, TPAHCIOPTa,
OCBOCHMSI KOCMOCA, IMOJYYEHHUSI HOBBIX MaTe€pUaloOB C 33JaHHBIMU CBOMCTBaMU M Apyrux. M3ydeHne (QU3UKUM BHOCUT
OCHOBHOM BKJaJ B ()OPMHUPOBAHHME €CTECTBEHHO-HAYYHOM KapTUHBI MHpa oOyuaromuxcs, B (HOpMHUpPOBaHHME YMEHUM
NPUMEHSTh HayYHBIM METO/1 MO3HAHUS P BHIMOJIHEHUN UMHU YYEOHBIX UCCIIEIOBAaHUM.



B ocHOBy kypca ¢usuky mis YpOBHSI cpeaHero oOmero oOpa3oBaHWs TOJIOXKEH psA HACH, KOTOPBIE MOXHO
paccMaTpUBaTh KaK MPHUHIMIBI €0 MOCTPOEHUS.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEW KypC SIBISETCS TOTUYECKH 3aBEPUIEHHBIM, OH COJEPKUT MaTepuall U3 BCeX
paznienoB (GU3MKHU, BKIIOUYAET KaK BOMPOCHI KIACCUYECKOM, TaK U COBPEMEHHOMN (hU3HKHU.

Hoesn cenmepanuzayuu. B cCOOTBETCTBUU C HEW Marepual Kypca (Pu3ukd OOBEeAMHEH BOKPYT (DU3HUECKUX TEOPHIA.
Benymum B kypce siBnsieTcs: GopMUpOBaHUE TPEICTABICHUN O CTPYKTYPHBIX YPOBHSX MAaT€PHH, BEIIECTBE U IOJIE.

Hoesn ecymanumapusayuu. EE peanuzanus mpernoyiaraeT MCHOIb30BaHWE T'YMAaHUTApHOTO MOTEHIMANa (U3HYECKOM
HAyKH, OCMBICIICHUE CBSI3M Pa3BUTHUS (U3HKU C pa3BUTHEM OOIECTBA, a TAKKE C MUPOBO33PEHUECKUMU, HPABCTBEHHBIMH U
HKOJIOTMYECKUMU IIPOOIeMaMHu.

Hoes npuxnaonoti nanpasnrennocmu. Kypc QU3MKM NpeanonaraeT 3HAKOMCTBO C IIMPOKUM KPYIrOM TEXHHUYECKUX H
TEXHOJIOTHYECKHUX MPUIOKEHUN N3YUEHHBIX TEOPUH U 3aKOHOB.

Hoesn skonocuzayuu peannsyeTcsi MOCPEICTBOM BBEICHMS 3JIEMEHTOB COJEP)KaHUs, MOCBALIEHHBIX 3KOJOTHYECKUM
npo0sieMaM COBPEMEHHOCTH, KOTOpBIE CBSI3aHbl C Pa3BUTHUEM TEXHUKU U TEXHOJIOTMM, a TakXke OOCYXXIeHHus mpobdiieM
paloHaIbHOIO IPUPOIONOIB30BAHUS U SKOJIOTMUYECKON O€30MaCHOCTH.

Crepx’HEBBIMU 3JIEMEHTaMH Kypca (PM3HKU Ha YPOBHE CPEIHEro oOIero oopa3oBaHus SBISIOTCS (PU3NYECKUE TEOPUU
(popMupoBaHuE TpENCTAaBICHUNA O CTPYKTYype NOCTpOEHUs (U3UUECKOM TeopHuH, Poju (yHIAMEHTaIbHBIX 3aKOHOB U
MPUHLUIIOB B COBPEMEHHBIX NMPEICTABICHUAX O NMPUPOJIE, TPAHULAX NPUMEHUMOCTH TEOPHil, AJI1 ONMCAHUS €CTECTBEHHO-
HAyYHBIX SIBJICHUI U IPOLIECCOB).

CHuCTeMHO-IEeSATEeNbHOCTHBIM MOAX0J B Kypce (U3MKM peanu3yercss Mpexae BCEero 3a CYET OpraHU3alMH
AKCIIEPUMEHTAIILHON NIeATeNbHOCTH oOyuaromuxcs. s 6a30Boro ypoBHs Kypca (PU3MKH — 3TO UCIOJIb30BAHUE CUCTEMBI
(pOHTANIBHBIX KPATKOBPEMEHHBIX HKCIIEPUMEHTOB U 1a00OPaTOPHBIX PabOT, KOTOPBIE B MPOrpaMMe Mo (pu3nke 00beAMHEHBI B
oOIIUi CIUCOK YYEHUYECKUX MPAKTHUECKUX paboT. Brinenenne B ykazaHHOM IMepevyHe JTaOopaTOPHBIX paboT, MPOBOAUMBIX
JUIS KOHTPOJISI M OLIGHKH, OCYIIECTBIIIETCS Y4YaCTHHUKAaMU O0pa30BaTeIbHOrO IMpolecca MCXOlsd U3 OCOOCHHOCTEH
IJITAHUPOBAaHMUSI W OCHaIIeHUs: kaOuHera ¢us3uku. [Ipum sToM oOecreunBaeTCs OBJIAJICHUE OOYYaIOIIMMUCS YMEHUSIMHU
MPOBOJIUTH KOCBEHHBIE U3MEPEHUS, UCCIEAOBAHUS 3aBUCUMOCTEN (PM3MUECKUX BEIMYHUH U TTOCTAHOBKY OIBITOB MO MIPOBEPKE
IIPEIIOKEHHBIX TUITOTES.



Bonbioe BHUMaHME YIENsSETCS PENICHUI0 Pacu€THBIX M KauyeCTBEHHBIX 3amad. [lpu sTom miis pacu€THhIX 3a7ad
MPUOPUTETOM SIBIISIFOTCS 33Ja4d C SIBHO 33JIaHHON (PU3NYECKON MOJEINBIO, TTO3BOJIIONINE PUMEHATh W3YUYEeHHbIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOTO pasjeiia Kypca, TaKk ¥ UHTErpUPYsS 3HAHUS M3 Pa3HbIX pa3aelnoB. JlJid KadeCTBECHHBIX 3a/1ad
PUOPUTETOM SIBIISIFOTCS 3aJ[aHMsI Ha OOBSICHEHNE MPOTEKaHUs (PU3UYECKHX SBICHUH W MPOIECCOB B OKPY)KAIOIIEH KU3HHU,
TpeOyromue BeIOopa PU3NIeCcKoi MOIETH ISl CUTYaI[uHl MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.
B cootBercTBun ¢ tpedboBanusiMu OGI'OC COO k MaTtepuaabHO-TEXHHUYECKOMY OOECIEYEHHUIO0 y4eOHOTO TMpolecca
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 xabuHere
(GU3UKU TOJDKHO OBITH HEOOXOAMMOE JIabopaTOpHOE 000PYI0BaHUE JJIsl BHIMOJHEHHUSI YKa3aHHBIX B MpOrpaMme mo (pusuke
YUYEHUYECKUX MPAKTUIECKUX PabOT U JEMOHCTPAIIMOHHOE 000pyI0BaHHE.
JleMOHCTpannoHHOE 00opya0oBaHUEe (POPMHUPYETCS B COOTBETCTBHH C MPUHIIUIIOM MUHUMAIBHON MOCTaTOYHOCTH U
o0OecreuynBaeT MOCTAaHOBKY MEPEYUCICHHBIX B MporpaMme Mo (U3MKE KIIOYEBBIX JEMOHCTpaIUil JUIisl UCCIEIOBAHMS
M3Y4aeMbIX SBJICHUN U MIPOLIECCOB, AMITUPUUECKUX U (PYHTAMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEH .
JlabopaTopHoe o00OOpyJOBaHUE JUIsI YYEHUYECKUX MPAKTHUUYECKUX padoT QGopMUpYyeTCsl B BHAEC TEMaTHUYECKUX
KOMIUIEKTOB M 0O€cleynBaeTcsi B pacuéTe OJHOTO KOMILJIEKTAa Ha JABYX OOydJaromuxcs. TemMaTHuecKue KOMIUIEKTHI
71a060paToOpHOTO O0OPYIOBAHUS JOJDKHBI OBITH MOCTPOCHBI Ha KOMIUJIEKCHOM HCIIOJIb30BAHMM AHAJIOTOBBIX U IU(POBBIX
MpUOOPOB, a TAK)KE KOMITBIOTEPHBIX U3MEPUTETHHBIX CUCTEM B BHJI€ IU(PPOBBIX TaOOPATOPHUH.
OCHOBHBIMHU TIEJISIMHU H3y4eHUs] PU3UKHU B 001IeM 00pa30BaHUU SBIISIOTCS:
e (opMmupoBaHHE HHTEpeca M CTpeMJIEHHS OOYydYalomUXCsl K HAyYHOMY U3YYCHUIO TPHUPOJbI, pa3BUTHE UX
MHTEJJIEKTYyaJIbHBIX ¥ TBOPYECKUX CIIOCOOHOCTEI;

e pa3BUTHE TPEICTABICHWI O HAYYHOM METOJE TO3HaHWS M (OPMUPOBAHHE HCCIIEIOBATEIHCKOTO OTHOIICHHS K
OKPY>KaIOIIUM SIBIICHUSIM;

e (QopMupoBaHHME HAYYHOTO MHPOBO33PEHUS KaK pe3ylbTara W3Yy4YeHUS OCHOB CTPOEHUS MaTepuud U
(GyHIaMEHTAIbHBIX 3aKOHOB (DU3HUKU;

e (opMupoBaHUE YMEHHI OOBICHATH SABJICHUS C UCITOJIb30BaHUEM (DU3UICCKUX 3HAHWN U HAyYHBIX JIOKA3aTeIIbCTB;

e (opMupoBaHue npecTaBICHUN O POJIA (PU3UKH JIJIS1 pa3BUTHS IPYTUX €CTECTBEHHBIX HAYK, TEXHUKH M TEXHOJIOTHA.



JlocTkeHne 3THX Lieneil o0ecreynBaeTcsl pelieHueM CIeAYIONINX 3a/4ad B MpoOIlecce M3ydyeHUs Kypca (U3MKH Ha
YpOBHE CpeHEro 0011Iero 0opa3oBaHus:

NpUOOpETEeHNE CUCTEMBI 3HAaHUN 00 00IUX PU3NYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPUSX, BKIIOUAsi MEXAHUKY,
MOJIEKYJISIPHYIO (DU3HKY, SJIEKTPOJIUHAMUKY, KBAHTOBYIO (DU3UKY U DJIEMEHTHI aCTPODU3UKH;

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 (PU3UUECKON MOJIETIBIO, 3a/1a4, MOIpa3yMeBaIOIINX
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 METOJAaMHU CaMOCTOSITEJIbHOTO IJIAHUPOBAHUS M NPOBEIECHUS (PU3NYECKHX SKCIEPUMEHTOB, aHAIW3a U
UHTEpIpeTaluu nHOpMAIUK, ONPEACIICHUS IOCTOBEPHOCTH MOJYYEHHOT'O PE3YJIbTaTa;

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

Ha usydenue ¢usuku (6a30BbI ypOBEHb) Ha ypOBHE cpeaHero odmiero obpasoBanus orBoauTcs 136 udacoB: B 10
Kiacce — 68 dacoB (2 gaca B Heienio), B 11 kimacce — 68 gacoB (2 yaca B HEAETIO).

[Ipemmaraemeiii B mporpamMme 1o (uU3UKEe TMepedeHb JIA0OPATOPHBIX M TPAKTHYECKUX pabOT  SBIISCTCS
PEKOMEHIOBAaHHBIM, YYHTENb JEJIacT BHIOOpP MPOBEICHHS JTAOOPATOPHBIX PA0OT M OMBITOB C YYETOM WHJIMBHUIYATBHBIX
0COOEHHOCTEH 00yUaroIUXCH.



COILEPKXAHUE OBYYEHUA
10 KJTACC

Paznen 1. @u3uka ¥ MeTOAbI HAYYHOT'O O3HAHUSA
®duznka — Hayka o npupoge. Hayunsle METOIBI MO3HAHMS OKpY’Karolero Mupa. Poip 3KkcniepuMeHTa U TEOpUM B
IPOLECCE MTO3HAHUS IPUPOJIbl. DKCIIEPUMEHT B (PU3HUKE.
MonenupoBanue Gu3nYeCKuX SBICHUA U mpolieccoB. Hayunbie runote3sl. Ou3nyueckrue 3aKOHBI U TEOPUH. | paHHIIbI
MPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [I[pUHIIMI 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 EPEMEIICHUN U CII0KEHUE 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. /J[BUKEHUE MAaTepUATIbHOW TOYKH MO OKPY>KHOCTH C MOCTOSIHHOM O MOJYJIIO CKOPOCTBIO.
VYrioBasi CKOpOCTh, TUHEHHAsI CKOPOCTh. [lepron u yactota obpamienus. LleHTpocTpeMUTEIbHOE YCKOPEHHE.

TexHuueckre yCTpOMCTBA M IPAKTUUYECKOE IMPUMEHEHHUE: CIUJIOMETp, ABWKECHUE CHAPSAJIOB, LIEMIHBIE W PEMEHHBIE
rnepenayvu.

Jlemoncmpayuu

Mojenb cucTeMsbl OTCUETA, IUTIOCTPAIUSA KHHEMATUYECKUX XapAKTEPUCTUK IBUKCHUS.



[IpeobOpazoBanue ABMKEHUH C UCTIOJIb30BAaHUEM MTPOCTHIX MEXAHU3MOB.

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

HabGnronenue nBmkeHus Tena, OpoIeHHOro Mo/ YIiIoM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenne yckopeHusi CBOOOIHOTO TaJeHUSI.

Hanpagnenue ckopocTul pu ABMKEHUH MO OKPY>KHOCTH.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomol

N3yuyeHne HEpaBHOMEPHOTO IBUKEHUS C LIENIBbIO ONPEICIICHUS 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 nBuxeHus Teya, OpoIIeHHOTr0 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 tsokecTu. 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. Cruna cOnpoTUBIIECHUS MPU JBHKEHUU Teja B KUIKOCTU UITU Ta3e.

[TocTtynarenbHOE U BpalllaTesIbHOE JBMKEHUE a0COIIOTHO TBEPAOTO Tea.

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

TexHuueckre yCTpOMCTBAa U MPAKTUYECKOE TPUMEHEHHNE: TTOAIIUITHUKY, 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 npu yCKOPEHHOM MOABEME U I1aJICHUN.

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 CHJI YIIPYTOCTH, BO3ZHUKAIOIIKX B MPYKUHE U PE3UHOBOM 00pasiie, OT UX AedopMaluy.

Hccnenosanue yciioBril paBHOBECHS TBEPAOTO TENA, UMEIOLIETO OCh BPAICHUS.

Tema 3. 3aKoHbl COXPAHEHUA 6 MEXAHUKE

Nmmynbc MaTepuanbHOM TOUKH (Te€na), CHCTEMbl MaT€pUANIbHBIX TOUYEK. VIMITyJIbC CHIIBI U U3MEHEHUE HMITYJIbCA Tea.
3aKOH COXPAaHEHMS UMITYJIbca. PEaKTUBHOE IBM)KECHHUE.

Pabota cunbl. MOIHOCTH CUJIBL.

Kunernueckas sHeprusi MarepuanbHOi TOUkU. Teopema 00 M3BMEHEHNN KHHETUYECKON SHEPTUU.

[TorenuumanbHas sHeprus. [loTeHmanbHas 3Heprust ynpyro aeopMUpOBaHHON NpyxuHbI. [loTeHUHanbHas sHeprus
Tesna BOJIM3U MOBEPXHOCTH 3EMIIH.

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

Yrpyrue 1 Heynpyrue CTOJIKHOBEHMUS.

TexHuyeckue ycTporucTBa U NPAKTUYECKOE MPUMEHEHNE: BOTOMET, KONED, MPY>KUHHBIN TUCTOJET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAaHEHMS UMITYJIbCA.

PeakTuBHOEC IBHIKECHHUE.

[lepexoa NOTEeHMATILHON YHEPTUU B KHHETUUECKYIO U OOPATHO.

Vuenuueckuii sxcnepumenm, 1abopamopuvie padomoi



N3yyeHue adCOMOTHO HEYNIPYTOro yaapa ¢ MOMOIIbIO ABYX OAMHAKOBBIX HUTSHBIX MAasTHUKOB.
HccnenoBanue cBsi3u pabOThI CHIIBI ¢ K3MEHEHHEM MEXaHUYECKOM SHEPIUH Tella Ha MPUMEPE PACTSIKEHUS PE3UHOBOTO
KIyTa.

Pazgea 3. MoaekyasipHas (pu3uka 1 TEPMOAUHAMMKA

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUUECKOU Meopuu

OcCHOBHBIE TOJIOKEHUS MOJEKYJISIPHO-KUHETUYECKOW TEOpUU U MX ONBITHOE 00OCHOBaHWE. BpoyHOBCKOE ABMKEHHE.
Huddysus. Xapaktep IBUKEHUS U B3aUMOJICHCTBUS YaCTUIL BellecTBa. MoJIen CTpOEHUs ra30B, KUAKOCTEH U TBEPABIX Tell
U OOBACHEHUE CBOMCTB BElIECTBA HAa OCHOBE ATUX Mojeliell. Macca u pasmepbl MoJiekys. KonudecTBO BeliecTBa.
[ToctostnHas ABoranapo.

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

Monens naeanbHoro raza. OCHOBHOE ypaBHEHUE MOJIEKYJISPHO-KMHETUYECKOW TEOPUH HICAIbHOTO ra3za. AOCOOTHAs
TeMIepaTypa KaKk Mepa CpeaHel KHHETHYECKON 3HEPTruu TEIJIOBOrO JIBMKEHUA yacTul rasza. lllkana temneparyp KenbBuHa.
I'azoBbIe 3akoHBI. YpaBHeHHe MenaeneeBa—Knaneiipona. 3akon [lanerona. M3omponeccsl B HACaIbHOM ra3e ¢ MOCTOSHHBIM
KOJIMYECTBOM BellecTBa. ' paduueckoe npeicTaBieHrne U30IPOLIECCOB: H30TEPMa, U30X0pa, n300apa.

TexHuyeckue ycTpoHCTBa U MPAKTUYECKOE TPUMEHEHUE: TEPMOMETP, OAPOMETP.

Jlemoncmpayuu

OnbIThI, JOKa3bIBAIOIINE JUCKPETHOE CTPOCHHUE BEIIECTBA, POTOrpaduru MOJEKYI OPraHUYECKUX COEAMHEHMIA.

OnbiThl 10 1U(PPY3UN KUAKOCTEN U ra30B.

Mopens 6pOyHOBCKOTO JBUKEHUS.

Mogens onbita llTepHa.

OnbIThI, TI0Ka3bIBAIOIIUE CYIIIECTBOBAHUE MEKMOJIEKYISIPHOTO B3aUMOICHCTBUSI.

Mopgaenb, nIoCTpUpyomas Ipupoay AaBICHUS Ta3a Ha CTEHKU COCY/a.

OnbITHl, WILTIOCTPUPYIOIINE YPABHEHUE COCTOSIHUS MJI€aJIbHOTO T'a3a, U30MPOLECCHI.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul



Omnpenenenre Macchl BO3/1yXa B KJIACCHOM KOMHATE Ha OCHOBE M3MEPEHM 00bEMa KOMHATHI, JABJICHUS U TEMIIEPATypPbl
BO3/yXa B HEW.

Hccnenoanne 3aBUCUMOCTH MEKTY ITapaMeTpaMH COCTOSIHUS Pa3pEAKEHHOIO rasa.

Tema 2. Ocnosvlt mepmoouHamuku

TepmoauHamMuyeckas cuctemMa. BHYTpEHHsIsI 3HEprusi TEPMOJMHAMHYECKOW CHCTEMBI M CIOCOOBI €€ H3MEHEHHS.
KonnuectBo Ttemnotrel u pabota. BHyTpeHHsSs SHeprus OJHOATOMHOTO UAEaTbHOro rasza. Buuel Ttemmonepenayu:
TEIJIONPOBOAHOCTh, KOHBEKIMS, U3TydYEHHE. Y JeNIbHAS TEIIOEMKOCTD BellecTBa. KOIM4ecTBO TEIIOTHI IPH TEIIONepeaye.

[Tonsitue 06 agnadbarnoM nporecce. [lepBbiil 3aKoH TepMoguHaAMUKH. [IprMeHeHe nepBoro 3akoHa TEPMOAMHAMUKH K
u3onpoueccam. ['paduueckas uaTepnperanus paboThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTtumMocTh po1IeCCOB B IPUPOJIE.

TeroBble MamuHbl. [IpuHUUOB ASHCTBUS TEIUIOBBIX MamMH. I[IpeoOpa3oBaHus >HEPruM B TEIUIOBBIX MAalIMHaX.
Kosdpounuent nonesnoro paeiictBus temnoBoid Mammbbl. [ukn KapHo u ero ko3¢d@duuueHT MOJ€3HOro JEeHCTBUS.
DKOJIOTMYECKHE MTPOOIIEMBI TETNIOIHEPTETUKH.

TexHuyeckue ycTpoicTBa U NMPAKTUYECKOE NMPUMEHEHHE: JABUraTeNlb BHYTPEHHETO CrOpaHusi, ObITOBOW XOJIOAUIIbHUK,
KOHJUIIMOHED.

Jlemoncmpayuu

M3MeHeHre BHYTPEHHEN dHEPruu Teja Mpy COBEPILIEHUU pabOThl: BbUIET MPOOKH U3 OyTHUIKH MOJ JEHCTBUEM CKATOTO
BO3JlyXa, HarpeBaHue 3pupa B JATyHHOU TpyOKe IMMyTEM TpeHUS (BUACOAEMOHCTPAIINS).

N3meHeHne BHYTpEeHHEN dHEepTrun (TeMIiepaTyphl) Tea IpH Terionepeaaye.

OnbIT M0 aAMabaTHOMY PaCIIMPEHUIO BO3/1yXa (OMBIT C BO3YIIHBIM OTHUBOM).

Mopenu napoBoii TypOUHBI, IBUTaTENsl BHYTPEHHETO CTOPAHUSI, PEAKTUBHOTO JIBUTaTEJIsl.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3mepenne yaeapHON TEIII0EMKOCTH.

Tema 3. Acpecamnibie cocmoanus eewjecmea. Pazosvie nepexoonl

[TapooGpazoBanue u konaeHcamusi. Mcnapenue u kurneHue. AOCONIOTHAsS M OTHOCUTENbHAS BIAXKHOCTH BO3AYXa.
Hacepiennsiii nap. Y aenpHas TeIioTa napooOpa3zoBaHusi. 3aBUCUMOCTb TEMIIEPATYPbI KUTICHUS OT J1aBJICHUSI.



Teépnoe Tteno. Kpucrammmueckue um amopdHbie Tena. AHU30TPOMHS CBOMCTB KpHUCTALIOB. JKHUIKHE KPUCTAILIBL.
CoBpemennbie Matepuaisl. [InaBienne u kpuctaym3anus. Y aenbHas TeroTa miasieHus. Cyonumanus.
VYpaBHeHHE TEIIOBOrO OanaHca.

TexHuyeckre yCTpONCTBA M TMPAKTHYECKOE IPUMEHEHHE: THUTPOMETP M ICHUXPOMETP, KaJlOPUMETP, TEXHOJIOTHH
MOJTYYEHHS] COBPEMEHHBIX MAaTEpPUAJIOB, B TOM YUCJIE HAHOMATEPUAIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACBHIILIEHHBIX TTAPOB.

Kunenue npu moHW>XKeHHOM J1aBJICHUMU.

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.

B3anmopneiictue 3apsanoB. 3akoH Kymona. TouedyHbI 3eKTpUUECKU 3apsal. DNeKTpuyeckoe nose. Hanpsk€HHOCTD
ANEKTpUYecKoro nojs. [IpuHuun cynepno3uuumn aeKTpUIecKuX noseu. JImHuu HanpspkEHHOCTH AJIEKTPUYECKOTO MOJIS.

PabGora cun snekrpoctatudeckoro mois. [lorennuman. Pasznocts moreniuanoB. [IpoBOMHUKM M JAUDIIEKTPUKH B
AIEKTPOCTATUYECKOM TT0JIE. JIN3IIEeKTpUYECKasi MPOHULAEMOCTb.

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

TexHuueckue ycTpoicTBa M MPAKTHUUECKOE MPUMEHEHHE: DJIEKTPOCKOI, AJIEKTPOMETP, AJIEKTPOCTaTHYECKas 3alluTa,
3a3eMJICHHUE DIIEKTPONPHUOOPOB, KOHIEHCATOP, KOMMUPOBAIBHBIN armapar, CTpYHHBIN PUHTED.

Jlemoncmpayuu



Y CTpONCTBO U MPUHIMIT AECUCTBUS dJIEKTPOMETPA.

B3auMoericTBrE HA3EKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEI.

[IpoBOOHUKH B AIEKTPOCTATUYECKOM MOJIE.

DJIeKTpOCTaTUYECKasl 3alUTA.

JIM3IIEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

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

DHeprus 3apsKEHHOr0 KOHAEHCATOPa.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomol

N3mepenne 35eKTpOoEMKOCTH KOHIEHCATOPA.

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.

DJIEKTPUYECKOE CONPOTUBIICHHE. Y IENBHOE CONPOTUBIEHHE BemecTBa. llociaenoBaTenpHOE, MapauIesbHOE,
CMEIIIaHHOE COCIMHEHNUE MPOBOJHUKOB.

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

DONEKTPOABMKYIAs CUJIa U BHYTPEHHEE COMPOTHBJICHHE HCTOYHMKA TOKAa. 3akoH Oma sl MOJHOW (3aMKHYTOM)
aneKTpuYeckoil nenu. Kopotkoe 3aMbIKaHueE.

DJIEKTPOHHAs TPOBOAUMOCTh TBEPABIX METAJJIOB. 3aBUCUMOCTH COINPOTUBJIEHUS METAIJIOB OT TEMIEpPaTypHl.
CBepXIIPOBOJIUMOCTb.

DIIEKTPUYECKUM TOK B BakyyMme. CBOWMCTBA AJIEKTPOHHBIX ITYYKOB.

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

DJIEKTPUYECKHUM TOK B paCTBOPAX M PACILIABAX AJIEKTPOJUTOB. DICKTPOIUTUUECKAS TUCCOUALMSA. DIEKTPOIIU3.

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



TexHHuYecKue yCTpOWCTBA M MPAKTHYECKOE NPUMEHEHHE: aMIEepMETP, BOJBTMETP, PEOCTaT, HCTOYHHUKU TOKA,
AIIEKTpOHArpeBaTeNbHbIe MPUOOPBI, IIEKTPOOCBETUTEIbHBIE MPHUOOPHI, TEPMOMETP COMPOTHBICHHUS, BaKyyMHBIA THO]I,
TEPMHUCTOPHI U POTOPE3UCTOPBHI, IOTYIPOBOAHUKOBBIN IHO/, TAJIbBAHUKA.

Jlemoncmpayuu

N3mepeHne CUITbl TOKA U HaNIPSKEHUS.

3aBUCUMOCTh CONPOTUBIICHUS UWIMHAPUYECKUX MPOBOAHUKOB OT JUIMHBI, IUIOIIAAM IONEPEYHOIO CEYECHHS U
Marepuana.

CMmelaHHOE COeIMHEHNE ITPOBOIHUKOB.

IIpssMoe wu3MeEpeHHe >SIEKTPOABWKYIIEH CHibl. KOpPOTKOE 3aMbIKaHHWE TajJbBaHWYECKOIO 3JIEMEHTa M OLICHKA
BHYTPEHHETO CONPOTUBIICHHUS.

3aBUCUMOCTh CONPOTHUBIICHHS] METAIJIOB OT TEMIIEPATYPHI.

IIpoBOIMMOCTE DIIEKTPOIUTOB.

HckpoBo#i paspsia U MPOBOAUMOCTE BO3yXa.

OOHOCTOPOHHSISI NPOBOAMMOCTD TUOAA.

Yuenuueckuii sxcnepumenm, nabopamopivie pabomul

N3yueHnne cMemaHHOrO COEIMHEHUS PE3UCTOPOB.

N3mepenne 3JeKTpOABMKYIIEN CHIIBI MICTOYHHKA TOKA M €r0 BHYTPEHHETO CONPOTUBIICHUS.

Habmronenue amexTpoiusa.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca Gusnku 6a30Boro ypoBHs B 10 Ki1acce OCyHIECTBISIETCS ¢ YUYETOM COJEPIKATEIbHBIX MEKIPEIMETHBIX
CBA3EH C KypcaMH MaTeMaTUKu, OMOJIOTUU, XUMUH, reorpaduu U TEXHOJIOTUH.

Meoicnpeomemnuvle nonamus, CBA3aHHBIE C W3YYEHHEM METOJO0B HAyYHOrO TIIO3HAHUs: SIBIIEHWE, Hay4HbIH (DakKT,
runotesa, Gpuznyeckas BeJIMUnHa, 3aKOH, Teopusi, HAOII0ACHHE, IKCIIEPUMEHT, MOJICIIUPOBAHHE, MOJIENb, U3MEPEHUE.

Mamemamuka: penieHUe CUCTEMbl YpaBHEHUH, JUHEHHaAs (QyHKUUs, mapadoia, runepboia, ux rpaukyd U CBOMCTBA,
TPUTOHOMETPUYECKUE (YHKIMHU: CUHYC, KOCHUHYC, TAaHI€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKAECTBO,
BEKTOPBI M UX IIPOEKIMU Ha OCU KOOPJIMHAT, CIIOKEHNE BEKTOPOB.



Buonocus: mexaHnyeckoe ABMKEHHE B KUBOW mpupone, 1uddys3us, ocMoc, TEMIO0OMEH KUBBIX OPraHU3MOB (BHUbI
TEIJIONEePEauH, TEMJIOBOE PABHOBECHE), JIIEKTPUUECKHE SIBJICHUS B )KUBOM 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, TEPMOMETD.

Texnonocus: npeoOpa3oBaHUE ABUKEHUN C MCIOJIb30BAHUEM MEXAHHU3MOB, YYET TPEHHUS B TE€XHUKE, MOJUIMITHUKH,
UCIOJIb30BAaHUE 3aKOHA COXPAHEHUS MMITYJIbCa B TEXHHUKE (pakeTa, BOJOMET U JIPYrue), ABUTaTeIb BHYTPEHHETO CrOpaHus,
napoBasi TypOrHa, OBITOBOM XOJOAMIBHUK, KOHIUIMOHEP, TEXHOJIOTHH MOJYyYEHUS! COBPEMEHHBIX MaTepUalioB, B TOM YHCIIE
HAaHOMAaTEPHAJIOB, U HAHOTEXHOJIOTMH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM
MIPUHTED, ANEKTPOHArPEBATEIbHBIE TPUOOPHI, ITEKTPOOCBETUTEIbHBIE MPUOOPHI, raJbBAHUKA.

11 KITACC

Paznen 4. djekTpoaAMHAMMKA

Tema 3. Macnummnoe noe. IneKmpomMazHUMHAA UHOYKUUSA

[TocTostHHbIE MarHUTHl. B3anmoaelcTBHUE MOCTOSIHHBIX MAarHUTOB. MarHuTHOE moje. BekTop MarHMTHOW MHAYKIHH.
[IpyHIMI CyIIEpIIO3UIIMM MAarHUTHBIX Tosie. JImHuM MarHWTHOM MHAYKUMH. KapThHa NTWHWAKA MarHATHOW WHIAYKLIHAH ITOJIS
MMOCTOSIHHBIX MAarHUTOB.

MarnutHoe noJie NpOBOJHUKA ¢ TOKOM. KapTuHa nTuHM MHAYKIUA MAarHUTHOTO MOJIA JJIMHHOTO MPSIMOTO TPOBOIHUKA
1 3aMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KAaTYIIKH ¢ TOKOM. OnbIT Dpcrena. BzanmoaelicTBue mpoBOIHUKOB 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 3IEKTPOMArHUTHON MHAYKUIHMH. [I0TOK BEKTOpa MarHUTHOW MHAYKUWU. DNEKTPOABUKYIIAS CUJIAa UHIAYKIUU.
3aKOH JIEKTPOMarHuTHOW uHAYKIuu Dapajes.



BuxpeBoe snekrpuueckoe mnojie. INEKTPOABMKYIIAS CHUJIa UHIYKIIMU B IPOBOJAHUKE, ABMKYIIEMCS MOCTYNAaTENIbHO B
OJIHOPOJHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHaykTUBHOCTD. SIBIEHHE CAMOMHAYKIWN. DIIEKTPOABUKYILAS CHUJIa CAMOUHIYKIIHAH.

DHeprusi MarHUTHOTO TOJIS1 KATYIIKU C TOKOM.

DJIEKTPOMarHuTHOE MoJIe.

TexHuyeckre yCTpoMCTBa U MPAKTUYECKOE MPUMEHEHHE: MIOCTOSHHBIE MAarHUTHI, JIEKTPOMATHUTHI, SJIEKTPOJIBUTATEb,
YCKOPHUTEIH AJIEMEHTAPHBIX YaCTHI], THAYKIMOHHAS I1€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.

SBneHue >IEKTPOMArHUTHON MHIAYKIIUU.

[Ipasuo Jlenua.

3aBUCHUMOCTb JIEKTPOABUKYILECH CHIIBI MHIYKIIMU OT CKOPOCTHA U3MEHEHHSI MArHUTHOTO MOTOKA.

SBneHne cCaMOMHAYKITUH.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomul

N3ydeHne MarHuTHOTO MOJISt KATYIIKH C TOKOM.

Uccnenosanue AeiCTBUSI MOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

UccnenoBanue sBICHUS JIEKTPOMAarHUTHON MHIAYKIIUH.

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



KonebarenbHast cuctema. CBoOOgHBIE MexaHWuyeckue koiebanus. ['apmonuueckue konebanus. Ilepmon, uactora,
amMIuTyna u ¢asa konedanuid. [IpykxuHHBIA MasTHUK. MaTeMaTndecKiil MasTHUK. Y paBHEHUE TAPMOHUYECKHUX KOJICOaHUH.
[IpeBparienue sHepruu Npyu rapMOHUYECKUX KOJICOAHUSIX.

Koneb6arenbubiit  koHTYp. CBOOOAHBIE 53JIEKTPOMAarHUTHBIE KOJEOAHUS B HACATBHOM KOJI€OaTeIbHOM KOHTYpE.
AHaorus Mexay MEXaHMUYEeCKUMHU U DJIEKTPOMAarHUTHBIMU KoJebanusamu. @opmysna TomcoHa. 3aKOH COXpaHEHUSI SHEPTUU B
UJ€ANTbHOM KOJIEOATEIIbHOM KOHTYDE.

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

[Tepemennslil Tok. CHHYCOUIANIbHBIN MEPEMEHHBIN TOK. MOIIIHOCTh NEPEMEHHOTO TOKA. AMIUTUTYJHOE U AEHCTBYIOIIEE
3HAQYEHUE CUJIbI TOKA U HATIPSIAKEHUS.

Tpancpopmarop. IlpousBonacTBo, nepepadya U MOTPEOJICHUE SJIEKTPUUYECKOM SHEPTHH. DKOJOTUYECKHUE PUCKH IPH
MIPOMU3BOJICTBE AEKTPO3HEPTrUn. KylbTypa HCIOIb30BaHUS SJIEKTPOIHEPTUU B IOBCEAHEBHON KU3HMU.

TexHu4yeckre yCTpPOMCTBA U MPAKTUYECKOE MPUMEHEHHUE: JIIEKTPUYECKHI 3BOHOK, T€HEPATOp MHEPEMEHHOIO TOKa,
JIMHUHU 3JIEKTpoIiepeay.

Jlemoncmpayuu

Uccnenosanne napameTpoB KojiebaTeIbHON cuCTeMbl (TPY>KUHHBIN WJIM MAaTEMAaTUUYECKUNA MAasiTHUK).

Hab6nronenue 3atyxarmmx KojaeOaHmii.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHMIA.

Habmronenue pezonanca.

CB0OOAHBIE ANEKTPOMATHUTHBIE KOJIEOAHUS.

OcuwimorpaMmbl (3aBUCUMOCTH CUJIbI TOKA M HAIIPSIKEHUS OT BPEMEHH) JJIs DJICKTPOMArHUTHBIX KOJIEOaHUM.

Pe3onaHc npu nociaeaoBaTEIbHOM COEAUHEHUH PE3UCTOPA, KATYIIKA UHAYKTUBHOCTUA U KOHIEHCATOPA.

Mogens TUHUYU 3IEKTpOoNepeaauH.

Vuenuueckuii akcnepumenm, nabopamopmsie pabomol

UccnenoBanue 3aBUCUMOCTH TIepUOIa MaJIbIX KoJIeOaHUM rpy3a Ha HUTH OT JUIMHBI HUTH U MacChl rpy3a.

Hccnenoanne nepeMEHHOro TOKa B LIEMH U3 MTOCIEA0BATEIBHO COCIMHEHHBIX KOHAEHCATOPA, KAaTYIIKU U PE3UCTOPA.



Tema 2. Mexanuueckue u 31eKmMpOMaAZHUMHbLE 60JIHbL

MexaHnuueckue BOJIHBI, yclioBUA pacnpocTpaHeHus. Ilepumon. CKOpocTh pacnpOCTpaHEHHs] W JJIMHA BOJIHBI.
[Tonepeunsie u npoaoasHbIe BoJHbI. MHTepdepentns u qudpakins MEXaHUYECKUX 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.

[TpuHLMIBI paguOCBsI3U U TeNeBUACHUS. Painonokanus.

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 cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCONIOTHBIM TOKa3aTenb mpenomieHus. [lomHoe BHyTpeHHEe
otpaxeHnue. [IpenenpHplil yro HoJHOrO 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.

HMudpakuusa cBeta. [Audpaxuuonnas pemérka. YciioBue HaOMIOACHUS TJIABHBIX MAaKCHMYMOB TMpU TMaJeHUU
MOHOXPOMAaTHYECKOT0 CBETa Ha TU(PPAKIIMOHHYIO PEIIETKY.

[Tonsipuzanus ceera.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE IMPUMEHEHHE: OYKH, Jymna, ¢oToammapar, MpOSKIMOHHBIN amnmapar,
MHUKPOCKOII, TEJIECKOTII, BOJJOKOHHAs ONTHUKA, TUPPAKITUOHHAS PEHIETKA, TOJISIPOUI.

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.

[Tonyuenue cekTpa ¢ MOMOIIBIO TPU3MBL.

[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



Mopens atroma Tomcona. OnbiTel Pesepdopna mo paccesauro o -dactuil. [lmanerapuas mozaenp aroma. [loctymars
bopa. M3nydyenne u nornouieHue (HOTOHOB MPHU MEPEXOE aToMa C OJHOTO YPOBHS SHEPTUU HA APYroil. Buasl ciekTpos.
CnexTp ypoBHEHN S3HEPTUH ATOMA BOJAOPOJA.

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

CHOHTaHHOE U BBIHYXJACHHOE U3JIy4YCHHE.

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

Jlemoncmpayuu

Mognens onbita Pesepdopra.

Ornpenenenue JUIMHBI BOJIHBI Ja3epa.

HaGnronenue mMHeHyaThIX CIEKTPOB U3ITyUEHHS.

Jlazep.

Vuenuueckuii sxcnepumenm, nabopamopsie pabomol

Hab6nronenue nmuHeiyaToro cnekrpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTBI, JTOKA3bIBAIOIIUE CIOXKHOCTh CTpOoeHMS siapa. OTKpbiTHE paguoakTUBHOCTU. OmnbIThl Pesepdopna mo
OTpENETICHUI0 COCTaBa paguOaKTUBHOrO wu3nydeHus. CpoiictBa anbda-, Oera-, ramma-usinydeHus. BrusHue
PaJIHOAKTUBHOCTH HA )KUBBIE OPTraHU3MBbI.

OTtkpeiTHE NpoTOHA W HelTpoHa. HyknonHass monens sapa I'eiizenOepra—lBanenko. 3apsa sapa. MaccoBoe 4uCIo
anpa. N30Tomnsl.

Anb(a-pacnaa. DIEKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnai. ["amma-uznyyenue. 3aKOH paJuoaKTUBHOIO pacnajaa.

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.

Mueunsiii [Iyte — Hama "anaktuka. [lonoxxenue u npumxenne Connua B ['amaktuke. Tunsl ranmaktuk. Paguoranaktuku
1 KBa3apbl. YEpHBIE IBIPHI B AIpax rajlaKTHK.

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 ECTECTBEHHO-HAYYHBIX MPEACTABICHUI O IPUPOJE.

MexnpeaMeTHble CBA3H

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

Meowxcnpeomemnvie nouamus, CBSI3aHHBIE C M3YYEHHEM METOJIOB HAYYHOIO IIO3HAHMS: SIBJIIEHWE, HAy4yHbId (akT,
rUNoTe3a, pu3nyeckasi BeJIMUMHA, 3aKOH, TEOpHsl, HAOIIOJEHUE, SKCIEPUMEHT, MOJEIMPOBAHNE, MOIEIb, U3BMEPEHHUE.

Mamemamuxa: penieHHe CUCTEMbl YPaBHEHUH, TPUTOHOMETPUUECKHE (DYHKIIMU: CUHYC, KOCUHYC, TAHI€HC, KOTAHI'€HC,
OCHOBHO€ TPHUIOHOMETPUYECKOE TOXKIECTBO, BEKTOPHl M MX IPOCKUMH HA OCH KOOPAMHAT, CJIOKEHHE BEKTOpPOB,
IPOU3BOJHBIE DJIEMEHTAPHBIX (PYHKLMHA, NMPU3HAKK NMOJOOUS TPEYroJIbHUKOB, OIpENEiIeHHE IUIOIAIU IJIOCKUX (QUIyp U
o0BEMma Ted.

buonocus: snextpuyeckue SIBICHHUS B >KMBOW NPHUPOJE, KOJIeOATEIbHBIE NBMXKCHHS B JKMBOW MPUPOJE, ONTHYECKUE
SBJICHMSI B )KMBOM IPUPOJIE, IEUCTBUE paJuallii HA )KUBbIE OPTaHU3MBI.

Xumus: CTpOE€HHUE aTOMOB U MOJEKYJ, KpPUCTAJUIMUECKas CTPYKTypa TBEPABIX TeJ, MEXaHU3Mbl 00pa30BaHUS
KPUCTAJUIMYECKON PEIIETKH, CIEKTPAJIBHBIA aHAIIN3S.

l'eoepagpusa: MarHuTHBIE TOJIIOCA 3€MIIM, 3aJ1€KH MAarHUTHBIX Py, (POTOChEMKA 3€MHOUN MOBEPXHOCTH, IPEICKa3aHUe
3eMJICTPSICEHU.

Texnonocus: JIMHAN 3JEKTPONEPENad, T€HEPATOp NEPEMEHHOIO TOKA, 3JIEKTPOABUTATENb, HHAYKIMOHHAS I€4b, pajap,
panuonpuéMHUK, TEJNEeBU30p, aHTeHHA, TenedoH, CBYU-meuyb, MPOEKIMOHHBIM ammapar, BOJOKOHHAs ONTHKA, COJIHEYHas
OaTapes.



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

OcBoenue yyebHoro mpenmera «®Pusnka» Ha ypoBHE cpenHero ooOiiero obpa3oBaHus (0a30BbI YPOBEHB) JOJKHO
o0ecreynTh JOCTUKEHUE CISAYIOUX JIMYHOCTHBIX, METAPEIMETHBIX U MTPEAMETHBIX 00pa30BaTEIbHBIX PE3YJILTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pEe3yJbTaThl OCBOCHUS Yy4eOHOro mpeaMera «Pu3MKay JTOJDKHBI OTPa)XaTh TOTOBHOCTh M CHOCOOHOCTH
oOyyarolmuxcsit PpyKOBOJACTBOBATbCS C(POPMUPOBAHHOM BHYTPEHHEW MO3UIMUEH JMYHOCTH, CHCTEMOH IIEHHOCTHBIX
OpUEHTALIMM, MO3UTHUBHBIX BHYTPEHHUX YOEKIACHWH, COOTBETCTBYIOIIMX TPAJUIMOHHBIM LIEHHOCTSIM POCCHICKOTO
oOIIecTBa, pacIIUPEHUE XKU3HEHHOI'O ONbITa W OMNbITA ACSATENIBHOCTH B MPOLECCE peaJu3allMd OCHOBHBIX HAalpaBlICHUN
BOCIIMTATEINBHOMN JAESATENBHOCTH, B TOM YUCJIE B YACTH:

1) rpaaaHCKOro BOCIIMTAHMS:

c(OPMHUPOBAHHOCTh T'PAXIAHCKOM IMO3ULMU O00YyYaroIIerocs Kak aKTUBHOTO M OTBETCTBEHHOI'O 4JIEeHA POCCUICKOTO
00111eCTBa;

MPUHATUE TPATULHUOHHBIX O0IIEYETOBEYECKIX T'YMAHUCTUUYECKUX U IEMOKPATUUECKUX [IEHHOCTEH;

TOTOBHOCTH BECTH COBMECTHYIO JIEATEIIbHOCTh B MHTEpECaxX I'paXkIaHCKOTO 00IEeCTBa, yYaCTBOBATh B CAMOYIIPABICHUH
B 00pa3oBaTeNIbHOI OpraHu3aluy;

YMEHHE B3aUMO/ICHCTBOBATH C COLIMAJIbHBIMU HHCTUTYTaMHU B COOTBETCTBHHU € UX (PYHKUHMSMU U HA3HAUCHHUEM;

TOTOBHOCTb K TYMAaHUTAPHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) NaTPUOTHYECKOTO BOCTIUTAHUSI:

c(hOpPMHUPOBAHHOCTh POCCUMCKON IPa’kIaHCKOW UJIEHTUYHOCTH, ATPUOTU3MA;

[IEHHOCTHOE OTHOILIEHUE K TOCYAapCTBEHHBIM CHMBOJAM, JOCTHKEHHUSIM POCCHUICKUX YUYEHBIX B 00JacTu (PU3UKU U
TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHWS:



c(hOpMUPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO OBEICHNUS;

CIIOCOOHOCTh OLICHMBAaTh CUTYALMIO U MPUHUMATh OCO3HAHHBIE PEUICHUS, OPUEHTUPYSACh HA MOPAJIbHO-HPAaBCTBEHHbIE
HOPMBI U IEHHOCTH, B TOM YHUCJIE 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 Pa3iIN4HbIM cpepaM MpoPecCUOHANBHON AESITEIbHOCTH, B TOM YHCJE CBSI3aHHBIM C (PM3UKON U TEXHUKOMH,
YMEHHE COBEpIIATh OCO3HAHHBIN BbIOOp Oyayiel Npoeccuu U pean30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE IJIaHBL;

TOTOBHOCTb M CLIOCOOHOCTh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00J1acTh (DU3UKU HA MPOTSHKEHUU BCEH )KU3HU;

6) 93K0JI0rHYecKOro BOCIIMTAHMA:

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

IUIAHUPOBAHUE M OCYILIECTBICHUE EHCTBUM B OKPYKAKOUIEH Cpele Ha OCHOBE 3HAHUS LIEJEH YCTOMYHMBOTO Pa3BUTHS
YeJIOBEUYECTBA,;

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 LIEHHOCTU HAYYHOU J1€ATEIbHOCTH, TOTOBHOCTD B MPOLIECCe U3YUEHMSI (PU3UKHU OCYUIECTBIIATh MPOEKTHYIO U
MCCJIEI0BATENbCKYIO I€SITEIbHOCTh MHANBUIYAIBHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHBbIC YHHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

ba3oBble Jornyeckue 1eMcTBUA:
CaMOCTOSITENIbHO (POPMYIMPOBATH U aKTYaJIU3UPOBAThH MIPOOIIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;
ONPENEIIATh LENH ACSITENBHOCTH, 3a/1aBaTh APAMETPhl U KPUTEPUU UX JOCTHKCHUS;



BBISIBIIATH 3aKOHOMEPHOCTH U MMPOTHUBOPEUHUS B PACCMATPUBAEMBIX (DM3UUECKUX SBICHUSX;

paspabaTheiBaTh IIaH pEHICHUS MPOOJEMbI ¢ yYETOM aHalM3a WMEIOIMUXCS MaTepUAbHBIX W HEMaTepuabHBIX
peCypcoB;

BHOCUTH KOPPEKTHUBBI B JI€STEIBHOCTh, OLICHUBATH COOTBETCTBUE PE3YJbTATOB LIEJISIM, OLICHUBATh PUCKHU IMOCIIEICTBUM
JIEATEIILHOCTH;

KOOPJIMHUPOBATH U BBITIONHATH PabOTy B YCIOBUSAX PEaTbHOTO, BUPTYATLHOTO U KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIUICHUE MPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.

Ba3oBnle ucciienoBarejLCKue 1eMCTBUSA .

BJIQJIETh HAYYHON TEPMHUHOJIOTHEH, KITFOUEBBIMU MMOHATHAMU U METOJIaMH (PU3UIECKON HAYKH;

BJIaJICTh HaBBIKAMHU Y4€OHO-HUCCIIEIOBATEILCKON M MPOEKTHOM JEATEbHOCTH B 00JIaCTH (PU3HUKH, CIIOCOOHOCTHIO U
TOTOBHOCTBIO K CAMOCTOSITEIbBHOMY MOUCKY METOJIOB pelIeHUs 3a7a4 (U3UYECKOr0 COJEpKaHUs, MPUMEHEHUIO Pa3IMYHbIX
METOJ OB IMO3HAHMS,

BJIQJIETh BUJAMHM JCATEILHOCTH MO MOJYYEHUIO HOBOTO 3HAHUS, €r0 MHTEPIPETAIINH, TPEOOPa30BaHUIO H TPUMECHEHHIO
B Pa3JIMYHBIX YUEOHBIX CUTYyAIUSAX, B TOM YHCJIC MPH CO3aHUU YIEOHBIX IIPOCKTOB B 001aCTH (DU3UKH;

BBISIBIIATh IPUUMHHO-CIICICTBEHHBIE CBSI3U U aKTyaJlu3UpPOBATH 3aJ]1ady, BBIJBUTATh TMIIOTE3y €€ pPEIICHUS, HAXOJAUTh
apryMEHTHI JJIs1 IOKA3aTENbCTBA CBOMX YTBEPKIACHUM, 3a/1aBaTh MapaMeTPbl U KPUTECPUH PEIICHUS,

aQHAJIM3UPOBATh TOJIYYEHHBIE B XOJI€ PEIICHUS 3aJa4d Pe3yJbTaThl, KPUTHYECKH OLIEHUBATh HMX JOCTOBEPHOCTb,
MPOTrHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBUSX;

CTaBUTh M (OPMYJHUPOBATH COOCTBEHHBIE 3ajayu B OOpa3oBaTEIbHON ACSATEILHOCTH, B TOM YMCIE MPU U3YUYECHUH
busuKy;

JaBaTh OLICHKY HOBBIM CUTYallUsIM, OLICHUBATH NPUOOPETEHHBIN OIBIT;

YMETh MEPEHOCHUTH 3HAHMS 110 (PU3UKE B MPAKTUYECKYIO 00JIaCTh )KU3HEICITCIHHOCTH;

YMETh UHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEAMETHBIX 001aCTeH;

BBIJIBUTAaTh HOBBIC UJICH, MTpeJjIaraTh OPUTMHAJIBHBIC MOX0/IbI U PEIICHUS;

CTaBUTh IPOOJIEMBI U 33]1auH, JOMYCKAIOIINE aTbTEPHATUBHBIC PEIICHUSI.

Pabora ¢ ungopmanmeii:



BJIQ/JICTh HaBbIKAaMU MOJy4YeHHs uHopManuu (QU3MUECKOro COAEpKaHHs W3 HCTOYHUKOB pPa3HbIX THIIOB,
CaMOCTOSITENIbHO OCYIIECTBIISATh TMOUCK, aHAIM3, CUCTEMATH3AlMI0 W HMHTEPHIpETalio WH(pOpMAalMKU pa3TUYHBIX BUAOB H
(dbopM npeacTaBICHUS;

OLIEHMBATH JOCTOBEPHOCTh HH(OPMALINH;

UCIIONIb30BaTh CPEJICTBa HWH(GOPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJOTHMH B pEIICHUH KOTHUTHUBHBIX,
KOMMYHHKATUBHBIX M OPTaHM3AIlMOHHBIX 3a7ad C COOJIIOJIEHUEM TpeOOBaHUN HSPrOHOMHUKH, TEXHHKH O€30MacHOCTH,
TUTHMEHBI, pecypcocOepekeHns, TPABOBBIX U ATHUECKUX HOPM, HOpM MH(OPMALIMOHHON O€30MaCHOCTH;

CO3/1aBaTh TEKCThI (PU3NUECKOIO COJEPKAaHUS B pa3IMUHbIX (popmaTax ¢ yuéTOM Ha3Hau€HUs MHPOPMALUU U LEIEBON
ayJIUTOpUH, BbIOMpast ONTUMAJIBbHYIO (OpMY MPEICTABICHUS U BU3yaIu3alluu.

KoMMyHMKaTHBHBIE YHHBEpPCAJIbHbIC Y4eOHbIe NeHCTBHA:

OCYIIECTBIIATH OOIIEHNE HA YpOKaX (PU3UKH U BO BHEYPOUHOU JIEATEIBHOCTH;

pacrno3HaBaTh NPEANOCHIIKNA KOH(MIMKTHBIX CUTYyallUil U CMATYaTh KOH(QIUKTHL;

Pa3BEPHYTO U JIOTUYHO HU3J1araTh CBOIO TOUYKY 3PEHHMS C UCIIOIb30BAHUEM SA3BIKOBBIX CPENICTB;

MMOHUMATh ¥ UCIOJIb30BaTh NPEUMYIIECTBA KOMAaHIHOW U UHIMBUIyaIbHOU PabOTHI;

BbIOMpaTh TEMAaTUKY M METOJbl COBMECTHBIX JAEUCTBUN C YYETOM OOIIMX MHTEPECOB U BO3MOKHOCTEW KAXKIOTO 4JIEHA
KOJIJIEKTUBA;

IIPUHAMATh LEIM COBMECTHOU NEATENBHOCTH, OPraHW30BBIBATH M KOOPAUMHUPOBATH INEHUCTBUSA IO €€ JNOCTHKEHHIO:
COCTABJISITh IUIAH JEWCTBUM, paclpefensTb PO C y4€TOM MHEHUW YYaCTHUKOB, OOCYXIaThb pPE3yJbTaTbl COBMECTHOMU
padoTHI;

OLICHHMBAaTh KAayeCTBO CBOEr0 BKJaJa M KaXKIOrO0 yYyaCTHUKAa KOMaHAbl B OOMIMH pe3ylbTaT MO pa3pabOTaHHBIM
KPUTEPUSIM;

IpEAJIaraTb HOBBIE MPOEKTHI, OLIEHUBATh UIEU C IMTO3UIIMN HOBU3HBI, OPUTMHAIBHOCTH, IPAKTUYECKON 3HAYNMOCTH;

OCYILECTBJISATh TO3UTUBHOE CTPATErMYECKOE IMOBEACHHUE B PA3JIMYHBIX CHUTYalUsX, MPOSBIATbH TBOPYECTBO H
BOOOpaXKeHHUE, OBITh HHUITHATUBHBIM.



PeryasiTuBHbIe yHUBepCaJbHbIE Y4eOHbIE NeiiCTBUSA
Camoopranusanus:
CaMOCTOSTENIbHO OCYIIECTBIISTh IO3HABATENIBHYIO JEATEIbHOCTh B 00JAaCTH (M3UKA U aCTPOHOMHUU, BBISBIATH
po0JIeMbl, CTaBUTh U (HOPMYITUPOBATH COOCTBEHHBIE 33]1a4H;
CaMOCTOSITEJIBHO COCTAaBJISITh IJIAH PELICHHS PACUETHBIX M KAYECTBEHHBIX 33J1a4, IUIAH BBINOJHEHUS MPAKTHYECKOU
paboThI C YIETOM UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH 1 TIPEATIOYTCHUH;
J1aBaTh OLICHKY HOBBIM CUTYaIlUsIM;
pacuIMpsaTh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEOYTCHUH;
Jie1aTh OCO3HAHHBIN BBIOODP, apryMEHTUPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTH 32 PEILICHUE;
OIICHUBATh TPUOOPETEHHBIN OIIBIT;
croco0CTBOBaTh (OPMUPOBAHUIO M TMPOSIBIICHUIO J3PYAUIMA B 00JacTh (U3UKH, TOCTOSHHO TOBBIIIATH CBOM
o0pa3oBaTeNbHbIN U KYJIbTYPHBIA YPOBEHb.
CaMOKOHTPOJIb, 3MOIMOHAJIbHBIN HHTEJJIEKT:
JlaBaTh OLIEHKY HOBBIM CHUTYalMsIM, BHOCUTb KOPPEKTHUBBI B JIESITEIBHOCTb, OLEHUBATh COOTBETCTBUE PE3YJIHLTATOB
LEIISIM;
BJIQJIETh HaBBIKAMH MO3HABATEILHOMN pe(IeKCUN KaK OCO3HAHMS COBEPIIAEMbIX IEUCTBUN U MBICIUTEIIbHBIX MTPOIIECCOB,
UX PE3YJIbTAaTOB U OCHOBAHMIA;
UCIIOJIb30BATh IPUEMBI PeIICKCUU ISl OIEHKH CUTYaIlid, BEIOOpa BEPHOTO PEIICHHUS;
YMETh OLICHUBATH PUCKU U CBOEBPEMEHHO MTPUHUMATH PEIIECHUS M0 UX CHUKECHUIO;
MIPUHUMATH MOTHUBBI U apPTYMEHTHI JPYTHUX MPHU aHAIIN3E PE3YJIbTATOB JICSITEIbHOCTH;
MPUHUMATH ce0s1, TOHUMAasi CBOM HEJOCTaTKU U JIOCTOMHCTBA;
IIPUHUMATh MOTUBBI U AQpTYMEHTBI APYTUX [PU AHATU3E PE3YIbTATOB ACATEIbHOCTH,
MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OMINOKH.
B nporiecce qocTHKEHUS TUYHOCTHBIX PE3YJIbTATOB OCBOCHUS MPOTPAMMBI MO (PU3HKE JIJII YPOBHS CPEIHErO OOIIero
o0pa3oBaHus y 00y4arOIIMXCcsi COBEPUICHCTBYETCS SMOLIMOHAIBHBIM UHTEIUIEKT, MPENoaraiuii copMIUpPOBAHHOCTS:



CaMOCO3HaHHUA, BKJIIOYAIOMIETO CIHOCOOHOCTh MOHHMMATh CBOE SMOIMOHAIBHOE COCTOSIHUE, BUIETHh HAmpaBICHUS
pa3BUTHUSL COOCTBEHHOM SMOIIMOHANBHOM cepbl, OBITh YBEPEHHBIM B ce0€;

CaMOpETYyJINPOBaHUs, BKIIOYAIOIIET0 CaMOKOHTPOJb, YMEHHE IIPUHUMAaTh OTBETCTBEHHOCTh 3a CBOE IIOBEJACHME,
CIIOCOOHOCTB aJIJallTUPOBATHCS K YMOLIMOHAIBHBIM U3MEHEHUSIM U MIPOSABIIATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEI MOTHBALlM{, BKJIIOYAIOLIEH CTPEMJIEHHE K JOCTHIKEHUIO LEJIM M yCNeXy, ONTUMHU3M, UHUIIMATUBHOCTD,
YMEHHE JIEVCTBOBATHh UCXO/S U3 CBOMX BO3MOKHOCTEN;

SMIIATUH, BKJIIOYAKONIEH CHOOCOOHOCTh MOHMMAaTh 3MOLMOHAJIBHOE COCTOSHUE JPYIHMX, YYUTBIBaTh €ro Ipu
OCYILECTBIEHUH OOILIEHNUS, CHOCOOHOCTh K COUYBCTBUIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOIIUX CHOCOOHOCTh BBICTpauMBaTh OTHOIICHUS C JPYTMMH JIFOJbMH, 3a00THUThCA,
MPOSIBJISITH HHTEPEC U PA3pEIIaTh KOH(IUKTHI.

NPEIMETHBIE PE3YJIBTATbBI

K xoHiy o0yuyenust B 10 kiaacce npeameTHbie pe3yabTaThl HA 0a30BOM YPOBHE JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTD
y 00y4aromuxcsi yMeHHi:

J€MOHCTPUPOBATh Ha MpUMEpax posib U MEeCTO (U3MKU B (POPMUPOBAHUM COBPEMEHHOW HAayyHOW KapTHUHBI MUpa, B
Pa3BUTHH COBPEMEHHON TEXHUKH U TEXHOJIOTHUM, B IPAKTUYECKOU €SI TEIbHOCTH JIFOJIEH;

YUHUTBIBATh TPAHUIBI TPUMEHEHUSI M3YYEHHBIX (PU3MUECKUX MOJENEH: MaTepuabHas TOYKa, MHEpUUaIbHas CUCTEMaA
oTcuéTa, aOCOJMIOTHO TBEPAOE TENO, MJCANbHBIA Ta3, MOAEIN CTPOCHHUS Ta30B, KUAKOCTEH M TBEPABIX TeJ, TOUYCHHBIH
AIIEKTPUYECKUH 3apsil IPU pelIeHnH (PU3NUECKUX 3a]ay;

pacno3HaBath (U3MUECKUE SBJICHHS (IIPOLIECCH) W OOBICHATH MX HA OCHOBE 3aKOHOB MEXaHWKH, MOJEKYISPHO-
KHHETUYECKOW TEOpHHM CTPOCHMSI BEIIECTBA M 3JEKTPOJAMHAMHUKUA: PABHOMEPHOE M PABHOYCKOPEHHOE MNPSIMOJUHEHHOE
JBUKEHUE, CBOOOHOE Ma/IeHUe Tell, IBM)KEHUE N0 OKPY>KHOCTH, MHEPIUS, B3auMoeicTBre Tel, Au(dy3us, OpoyHOBCKOE
JABUKEHHE, CTPOEHHUE >KUIKOCTEH M TBEPIBIX Tel, U3MEHEHHE O00bEMa Teld MpU HarpeBaHUU (OXJIAKICHHUH), TEIUIOBOE
paBHOBECHE, UCIAPEHNE, KOHACHC AN, [JIaBJICHUE, KPUCTAJUIN3aLUs, KUIIEHNE, BIaKHOCTh BO3/lyXa, OBBILIEHUE 1aBJICHUS



ra3a IpH €ro HarpeBaHUU B 3aKPHITOM COCY/IE, CBSI3b MEXIY MapaMeTpaMH COCTOSTHUS Ta3a B M30IMPOIECCax, AMCKTPU3AIIHS
TEJ, B3aUMOJICHCTBHUE 3apsJI0B;

OIMHCHIBATh MEXaHUIECKOE JBMKCHHE, UCTIONIB3Ys (DM3MUECKHe BETUIMHBI: KOOPANHATA, IIyTh, IEpeMeIIeHUE, CKOPOCTh,
yCKOpEHHUE, Macca Tella, Chjla, UMITYJIbC Tella, KMHETUYECKash SHEpTus, MOTCHIMAIbHAs SHEPTus, MEeXaHWueckas padorta,
MEXaHWYEeCKass MOIIMHOCTh; TPU ONHWCAHWHM TPABUIBHO TPAKTOBATh (PU3WUYECKUA CMBICT HCIOJb3YEeMBIX BEIWYWH, UX
0003HAaYCHUS U €UHUIIBI, HAXOIUTH (DOPMYIIBI, CBSA3BIBAIOIINE TAHHYIO (PH3NYECKYIO BETUYUHY C IPYTUMHU BEITUIMHAMU;

OMHCHIBATh U3YUCHHBIC TETUIOBBIE CBOWCTBA TEJ M TEIJIOBBIC SBJICHUS, UCIONB3YS (PU3NUECKHE BEITUYHMHBI: JTaBJICHHUC
rasa, TeMIeparypa, CpelHss KUHETHYECKas SHEPTusi XaOTWYECKOTO IBMIKCHHSI MOJIEKYJN, CpeJHEKBaJApaTHUHAs CKOPOCTh
MOJIEKYJI, KOJIMYECTBO TEIUIOThI, BHYTPEHHSSA HHEpPrus, pabora raza, KOd(PPUIMEHT IMOJE3HOTO JEUCTBHUS TEIJIOBOTO
JBUTATENSI; TPU OMHCAHWUHM TIPABWJIBHO TPAKTOBATh (DM3MYECKUH CMBICT HCIOJIB3YEMBIX BEJIMYMH, MX OOO3HAYCHHS H
€AMHUITBI, HAXOIUTh (DOPMYJIBI, CBSI3BIBAIOIINE JTAHHYIO (PU3UIECKYIO BETUYNHY C APYTHMH BEIMYHHAM;

OMKCHIBATh H3YYCHHBIC JJIEKTPUUECKHE CBOMCTBA BEIIECTBA M JJIEKTPUUECKUE SABJICHHS (TIPOLIECCHI), HCIOJIb3YS
(bu3MYecCKUue BEIMYUHBI: JJIEKTPUUECKHUI 3apsll, AJIEKTPUYECKOE TI0Jie, HANPSHKEHHOCTh TOJIA, TMOTEHIUAN, pPa3HOCTh
MOTEHIMAJIOB; MPU ONMUCAHWUU TPABWIBHO TPAKTOBATh (PU3UYECKUN CMBICI HCIOJB3YEMbIX BEIWYUH, UX OOO3HAYCHUS U
SIMHUITBL, YKa3bIBaTh ()OPMYIIBI, CBS3BIBAIONTNE JAHHYIO (PU3HUECKYIO BEIMUUHY C IPYTUMH BEIIMUYUHAMU;

aHATM3UPOBaTh (YU3UYECKUE TPOIIECCH U SBJICHHSI, UCTIONB3Ys (PU3MUECKUE 3aKOHBI U MPUHIIUIIBI: 3aKOH BCEMUPHOTO
tarotenus, |, Il u 1l 3akonsl HproTOHA, 3aKOH COXpaHEHUSI MEXaHHUUECKOM SHEPTUH, 3aKOH COXPAHEHHS UMITYJIbCA, IPUHIIUTL
CYNEpIIO3UIIMA CHWJI, TPUHIIMII PABHOINPABUS HWHEPIMAIBHBIX CHUCTEM OTCU€Ta, MOJEKYJISIPHO-KUHETHYECKYI0 TEOPHIO
CTPOCHHS BEIIECTBA, Ta30BbIC 3aKOHBI, CBSA3b CPEIHEH KMHETHUECKOW SHEPTHH TEIUIOBOTO JIBMKEHUS MOJICKYJ ¢ a0COTFOTHOM
TEeMITepaTypol, MepBbI 3aKOH TEPMOJIWHAMHKH, 3aKOH COXPAHEHHS JJICKTPUUYECKOTO 3apsja, 3akoH Kysona, mpu 3Tom
pa3inyaTh CJIOBECHYIO (OPMYITUPOBKY 3aKOHA, €ro MaTeMaTH4YeCKoe BBIPRXEHHWE M YCJIOBHS (TpaHHIBI, 00JIacTH)
MIPUMEHUMOCTH;

OOBSCHSTh OCHOBHBIC MPHUHIIUIMBI JCUCTBUS MAIWH, MPUOOPOB M TEXHUYECKUX YCTPOWCTB; Pa3jIvdaTh YCIOBUS HUX
0€301acHOT0 MCIIOJB30BaHMS B TIOBCETHEBHOM KU3HH;



BBITIOJHATH SKCHEPUMEHTHI MO HMCCIEJOBAHUIO (PU3MYECKUX SIBICHUA U MPOIECCOB C HCIOJIb30BAHUEM MPSMBIX U
KOCBEHHBIX H3MEpPEHHH, mpu 3ToM (QOpMyIHpoBaTh IpobiieMy/3afadyy M TUIOTE3y YYEOHOTro SKCIIEpHUMEHTa, cOOUpaTh
YCTaHOBKY U3 IPEJI0KEHHOI0 000py10BaHus, IPOBOIUTE OIBIT U (POPMYJIUPOBATH BHIBOBI;

OCYILIECTBIIATh MPSMbIE U KOCBEHHbIE M3MEPEHUS (PU3NYECKUX BEIUYMH, IPU 3TOM BBIOMPATh ONTHUMAJIBHBIN CIIOCOO
M3MEPEHHS U UCTIOJIb30BATh U3BECTHHIE METOBI OLIEHKH MOTPEIIHOCTEH U3MEepEeHUH;

UCCIIEIOBaTh 3aBUCHMOCTH MEXAY (U3MYECKUMHU BEIMYMHAMH C HUCMOJIB30BAHUEM IMPSMBIX H3MEPEHUU, MPU ITOM
KOHCTPYUPOBATh YCTAaHOBKY, (PUKCHPOBATH PE3yJbTaThl MOJIYUYCHHON 3aBUCUMOCTH (PU3UUECKHUX BEJIMYMUH B BHJIE TaOIUI] U
rpauKoB, JAeNaTh BBIBOJBI 10 PE3YJIbTaTaM HCCIIEIOBAHNUS;

co0roaTh NpaBuiia 6€30MacHOroO TpyJia MU MPOBEIECHUU UCCIEIOBAaHUI B paMKaX Y4eOHOIO SKCIIEPUMEHTA, Y4eOHO-
MCCIIEIOBATENIbCKOM W TPOEKTHON JAESITeTbHOCTH C HCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPOHUCTB W J1a00paTOPHOTO
000py1oBaHUs;

pelath pacy€THbIE 3a/1a4Ml C SIBHO 33JJaHHOW (PM3UYECKON MOJENBIO, UCTIONb3Ysl (PU3HMUECKUE 3aKOHBI U MPUHIUIIBI, Ha
OCHOBE aHallM3a YCJOBHS 3aJayd BBIOUPATh (DU3MUECKYIO MOJIEIb, BBLACHATH (PU3NYECKUE BEIMYMHBI U (POPMYIIHI,
HEOOXOaUMBbIe Al €€ peIlleHUsl, MPOBOJUTh Pacu€Thl M OLEHUBATh PEATbHOCTh IOJTYYEHHOI'O 3HA4YE€HUs (PU3HUECKOI
BEJIMYMHBI;

pelaTh Ka4eCTBEHHBIC 3aJaud: BHICTPAUBATH JIOTUYECKH HEMPOTHBOPEUYUBYIO IEMOYKY PACCYXKACHUIN C OMOpO Ha
M3YYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3UYECKUE SBICHMUS;

UCIOJb30BaTh MpPU pEHICHUH Y4YeOHBIX 3aJlad COBPEMEHHble HWH(OPMALMOHHBIE TEXHOJOTUU JJsl TIOUCKa,
CTPYKTYpUPOBAHUS, WHTEPIPETAIIMM W TPEACTABICHUS Yy4eOHOW W HAyYHO-TIOMYJISIpHON WHGOpMAIuu, MOTYyYEeHHOW H3
pa3IMYHBIX UCTOYHUKOB, KPUTHIECKH aHATTU3UPOBATH MOJIydaeMyr0 HHPOPMAITHIO;

MPUBOIUTH IPUMEPHI BKJIa/1a POCCUHCKUX U 3apyO0eKHBIX yUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, OOBSICHEHHE MPOIIECCOB
OKpY>KaIoIller0 MUpa, B pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

MCIIOJIb30BaTh TEOPETUUYECKUE 3HAHMUA TO (PU3MKE B IMOBCEJAHEBHOM XU3HU Il oOecriedeHus Oe30MacHOCTU TMpHU
oOpalieHuu ¢ MpuOOpPaMH U TEXHUUECKUMHU yCTPOUCTBAMH, IS COXPAHEHHsI 3JI0POBbSI M COOIIOIEHUSI HOPM DKOJIOTHIECKOTO
TOBEJICHUS B OKPYKAOIIEN CpelIE;



paboTaTth B TPYIIE C BHIMOJHEHUEM PAa3IUYHBIX COIMAIBHBIX POJIEH, MIaHUPOBAaTh PabOTy TPYMIBI, PAllMOHATILHO
pacnpenensiaTh OOS3aHHOCTH W IUJIAHUPOBATH NIEATEILHOCTh B HECTAHIAPTHBIX CUTYAIMSAX, aJICKBAaTHO OIICHWBATh BKJIAT
Ka)KJIOTO M3 YYaCTHUKOB I'PYIIIBI B PEIICHHE pacCMaTpUBaeMON TPOOIIEMBI.

K xonity o0yuenust B 11 kjacce npeamMeTHbie pe3yJbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTD
y 00y4aronmxcsi yMeHUM:

JEMOHCTPUPOBATh Ha MPUMEpax pojib U MeCTO (pu3uku B (POPMUPOBAHUM COBPEMEHHOW HAy4YHOW KapTHHBI MHUpa, B
pPa3BUTUM COBPEMEHHOW TEXHUKH M TEXHOJOTMH, B IPAKTUYECKOM AECATEIBHOCTH JIIOAEH, LEIOCTHOCTh W €IMHCTBO
(bu3YecKo KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI MPUMEHEHHUS W3YYEHHBIX (PU3NYECKUX MOJEINICH: TOUYCHHBIA SJICKTPUUYECKUN 3apsii, Jyd CBETa,
TOYEYHBIN HCTOUHUK CBETA, SIICPHAS MOJIC]Ib aTOMa, HYKJIOHHAsi MOJIEJIb aTOMHOTO si/ipa MPH pelieHn GU3NYECKUX 3a]1a4;

pacro3HaBath PU3NUECKUE SIBJICHUS (IIPOIIECChI) U OOBSACHITH X HAa OCHOBE 3aKOHOB DJICKTPOJUHAMUKH W KBAHTOBOM
(bU3UKU: dJEKTpUYECKas MPOBOAUMOCTb, TEIJIOBOE, CBETOBOE, XMUMUYECKOE, MarHUTHOE JICUCTBHS TOKA, B3aUMOJICUCTBHE
MAarHuTOB, 3JICKTPOMArHUTHAs WMHIYKLUS, AEHCTBHUE MArHUTHOTO IOJSI HA MPOBOJHUK C TOKOM W JBHOXKYILIUKCS 3apsl,
ANIEKTPOMATHUTHBIE KOJIEOAHUST W BOJIHBI, TMPSMOJIMHEHHOE pacHpoCTpaHEHUE CBETa, OTpPaKEHHE, MPEIOMIICHUE,
uHTephepeHus, audpakius W NoJspU3anusl CBETa, OUCIEepcus cBera, (QoTolanekTpuueckuil 3¢gdext (pororddekr),
CBETOBOC JIaBJICHHME, BO3HUKHOBEHHE JIMHEWUYATOro CIEKTpa aroMa BOJOPOJia, €CTECTBEHHAasT U HWCKYCCTBEHHAs
PaaNOaKTUBHOCTB;

OMKCHIBATH NU3YYCHHBIC CBOMCTBA BEIIECTBA (DJICKTPUUECKUE, MATHUTHBIC, ONITUYECKHE, DIIEKTPUUECKYIO TIPOBOAUMOCTD
Pa3JIMUHBIX CPENl) U DJICKTPOMArHUTHBIE SBJICHUS (MPOIECCHI), UCTOJB3Ys (PM3UYECKUE BEIMYMHBI: DJICKTPUUECKUN 3apsij,
CUJIa TOKA, SJIEKTPUUECKOE HANPSKEHUE, JIEKTPUIECKOE CONMPOTUBIICHUE, Pa3HOCTh MOTEHIIMAIOB, SJIEKTPOABIKYIIAS CUJIA,
paboTa TOKa, WHAYKIMS MArHUTHOTO TMOJsA, cuiaa Awmmepa, cuia JlopeHlla, HWHIYKTUBHOCTb KAaTYIIKH, DJHEPTHUs
AIEKTPUYECKOTO M MArHUTHOTO TMOJIEH, MEpHUOJ] U YacToTa KojebaHWil B KoJeOaTelIbHOM KOHTYpE, 3apsii M CHJia TOKa B
MPOIIECCE TAPMOHUYECKHUX AJIEKTPOMATHUTHBIX KOJIeOaHuH, (POKYCHOE PACCTOSIHUE M ONITUYECKAst CUJIA JIMH3BI, IPU OTHCAHUH
MPaBWJIBHO TPAKTOBATh (PU3MUECKUN CMBICI UCIOIb3YEMbIX BEIMYMH, UX O003HAUCHHS U €AWHUIIBI, YKa3bIBaTh (DOPMYIIBI,
CBSI3BIBAIOIIUE JAHHYIO (PU3MYECKYIO BEJIMUMHY C IPYTUMH BETUUUHAMU;



OMKCHIBATh HW3YYCHHBIC KBAHTOBBIC SIBIICHUS M TIPOILECCHI, WCIHOJB3ys (U3HUYECKHUE BEITUYUHBI: CKOPOCTH
AIIEKTPOMATrHUTHBIX BOJIH, JTMHA BOJHBI M YACTOTA CBETA, DHEPTHS U UMITYJIbC (POTOHA, TIEPHO/T TTOJTypacmaaa, SHEPTHsI CBSA3H
aTOMHBIX sI7Iep, TIPU OTHMCAHUU TPABWJIBHO TPAKTOBaTh (PU3WYCCKUN CMBICT HCIOJIB3yEMbBIX BEIWYHH, WX OOO3HAUCHUS U
€IMHUILIBI, YKa3bIBaTh (POPMYJIBI, CBS3BIBAIONINE JAHHYIO (DU3UYECKYI0 BEIUYUHY C JPYTUMHU BEIUYUHAMH, BBIYUCIATH
3HaYCeHUE (DU3UICCKON BEITMYNHEI;

aHATM3UPOBATh (PU3NUYECKHUE MPOIIECCHI U SBJICHHUS, UCTIONB3YS (PU3MUECKUE 3aKOHBI U MIPUHIUIIEL: 3aK0oH OMa, 3aKOHBI
MOCJICAOBATEIBHOIO M MAapaJJIeIbHOTO COEAMHEHHS MPOBOJHUKOB, 3akoH Jxoynsa—JleHma, 3akoH 37IE€KTPOMAarHUTHON
WHAYKIAW, 3aKOH TMPSMOJIMHEHHOTO pAacIpOCTPAaHCHUS CBETA, 3aKOHBI OTPaXCHHsI CBETA, 3aKOHBI TPEIOMJICHHS CBETa,
ypaBHeHHe DiHIITeHHa 7151 HoTodddeKTa, 3aKOH COXPAHEHUS IHEPTUH, 3aKOH COXPAHEHUS UMITYJIbCa, 3aKOH COXPaHEHUS
AIIEKTPUYECKOTO 3apsijia, 3aKOH COXPaHEHHUSI MacCOBOTO YMCIa, MOCTyIaThl bopa, 3aKoH pajinoakTUBHOTO pacilaja, Ipyu 3TOM
pa3inyaTh CJIOBECHYIO (OPMYITUPOBKY 3aKOHa, €ro MaTeMaTHYeCKOe BBIpAXEHHE M YCJIOBHS (TpaHHIBI, 00JIacTH)
MIPUMEHUMOCTH;

OTIpeIeNATh HAlPABJICHUE BEKTOPA MHIYKIIMA MarHUTHOTO MOJIsi TPOBOJTHUKA C TOKOM, CHIIBI AMIiepa U cuiibl JIopeHiia;

CTPOUTH U OMKCHIBATh U300pAKEHUE, CO3/1aBAEMOE INTIOCKUM 3€pKaJIOM, TOHKOM JIMH30M;

BBITIOJTHATH DKCIEPUMEHTBI 10 HWCCICAOBAHHMIO (DU3MYECKUX SIBJICHUN W TIPOIECCOB C HCIIOIB30BAHUEM IMPSMBIX H
KOCBEHHBIX HW3MEPCHHUIA: Tpu 3ToM (GopMymnpoBaTh MpobieMy/3amady W THIIOTE3y Y4eOHOTO 3KCIEpPUMEHTa, COOMpaTh
YCTaHOBKY M3 MPEAJIOKEHHOTO 000PYyI0BaHMUS, POBOIUTH ONBIT U (DOPMYIUPOBATH BHIBOIBI;

OCYIIECTBJISTh MPSIMbIE U KOCBEHHBIC M3MEPEHHS (PU3NYECKUX BEJIMYMH, TIPU STOM BBIOMpATh ONTHUMAJBHBIN CIIOCO0
M3MEPCHHUSI M UCII0Ih30BaTh U3BECTHBIC METO I OIIEHKH ITOTPEITHOCTEH H3MEPEHUH;

MCCJIEI0BATh 3aBUCUMOCTH (M3MYECKUX BEIMYUH C MCIOJIB30BAHMEM MPSIMBIX H3MEPEHHUI: TIPH dTOM KOHCTPYHPOBAThH
YCTaHOBKY, (DMKCHPOBATh PE3YNITATHI MOJYUYEHHON 3aBUCHUMOCTH (PU3NYECKHUX BEIMYMH B BHAC TAOJUIl U TPAPUKOB, eaTh
BBIBOJIBI IO pe3yJIbTaTaM UCCIIEI0BaHMUS;

coOmro1aTh MpaBmiia 6€30MacHOro TPy/a MPU MPOBECHUN UCCICOBAHUN B paMKaX y4eOHOTO SKCIIEpUMEHTa, YIeOHO-
HCCJICIOBATEIIbCKOM ¥ TIPOCKTHOM JEATEIILHOCTH C HCIIOJIh30BAHUEM HW3MEPUTEIBHBIX YCTPOWCTB M J1a0OpaTOpPHOTO
000py10BaHU;



pemaTh pacu€THBIC 3a7]a4M C SIBHO 3aJaHHON (PU3UYECKON MOJENBIO, UCTIOIL3Ys (PU3MUECKUE 3aKOHBI U MPUHIIAIIBI, HA
OCHOBE aHaliM3a YCJIOBHS 3a7a4yd BBIOMpaTh (U3HUECKYIO MOJEb, BBIACIATh (U3MUECKUE BEIMYUHBI U (POPMYIIHI,
HeoOXoIUMbIE Jig €€ pEeIIeHUs, NMPOBOJUTH PACUEThl W OLICHUBATH PEATLHOCTh MOJYUYEHHOI'O 3HAY€HUs (HU3UUYECKOM
BEJIUYHUHBL;

peliaTh KaueCTBEHHBIC 3aJlayd: BBICTPAWBATh JIOTMYECKU HEMPOTUBOPEUYMBYIO IEMOYKY PACCYXIACHUN C OMOpPOM Ha
M3Y4YCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3HUCCKUEC SIBJICHUS;

WCIIOJIB30BaTh TIPH  PEIICHUM YYEOHBIX 3a7a4 COBpPEMEHHbIC HMH(POPMAIMOHHBIC TEXHOJIOTMHM JJIsl TIOWCKA,
CTPYKTYPUPOBAHMSI, MHTEPIPETAMA U TPEJCTABICHUS YYEOHOW M HAy4HO-TIOMYJSpHOM WHGOpMAIMK, MOJIYYCHHOU H3
Pa3UYHBIX UICTOYHUKOB, KPUTUYECKH aHAJTM3UPOBATH MOTydaeMyr0 HH(HOPMAIIHIO;

OOBSICHSATh MPUHIUIIBI IEUCTBUS MAaIllMH, TPUOOPOB M TEXHUYECKUX YCTPOUCTB, pa3inyaTh yCIOBHUS UX 0€30MaCHOIO
WCIIOJIb30BaHUs B IOBCEHEBHOM KU3HU;

NPUBOJUTH MPUMEPHI BKIIAJa POCCHUUCKUX U 3apyOekKHBIX YUEHBIX-(PU3UKOB B pa3BUTUE HAayKh, B OOBICHECHHE
MIPOIIECCOB OKPY>KAIOIIETO MUPA, B PA3BUTUE TEXHUKHU U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3UKE B TMOBCEAHEBHOM XM3HM i oOecrieueHus O€30MacHOCTU TpHU
oOpallleHuH ¢ TprUdOpaMu U TEXHUUYECKUMH YCTPOUCTBAMU, JIJISi COXPAHEHUS 3[I0POBbsSI U COOJIIOICHUSI HOPM AKOJIOTHUYECKOTO
MOBEACHUS B OKPYXKAIOLIEH CPEJIE;

paboTaTh B TpyIIe C BBIMOJHEHUEM PA3IMYHBIX COLUAIBHBIX POJEH, MIaHUPOBATh PabOTy TPYMIIBI, PAIMOHAIBHO
pacnpenensiaTh OOS3aHHOCTH W TUJIAHUPOBATH JIEATEIILHOCTh B HECTAHJAPTHBIX CUTYaIUsX, aJCKBAaTHO OIICHMBATH BKJIAJl
Ka)XJI0T0 U3 YYaCTHUKOB TPYMIIBI B PEIICHUE pacCMaTpUBaeMOil TPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne i/ P Kourposbubie IIpakTHyeckue (1ubp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchbl
Paznen 1. DU3UKA U METO/JIbI HAYUYHOI'O ITIO3HAHUS
bu6mmoreka [IOK
1.1 ®u3rKa U METOJIbl HAYYHOTO MMO3HAHUS 2 httos://m.edsoo.ru/7fALbf72
Hroro no pasneny 2
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunemarika > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 Hlunamika ! 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
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMO/JINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnoreka [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bubmuorexa [JOK
3.2 OCHOBEI TEPMOAHHAMHKIL 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 pazneny

Paznen 4. 9JIEKTPOJAUHAMUKA

24

bubmuoreka [JOK
41 MeKTpoCTatiia 10 https://m.eds00.ru/7f41bf72
[TocTostHHBIN neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 12
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. JIEKTPOJAUHAMUKA
11 MarunuTtHoe nojie. DJIeKTpOMarHuTHast 11 1 3 bubnuorexa [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Htoro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
51 MexaHn4ecKkue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KoJIeOaHusI https://m.edsoo.ru/7f41c97c
59 MexaHu4ecKue U AIEKTPOMAarHuTHbIE 5 1 bubnuorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Pazzea 3. OCHOBBI CIIEIIUAJIbHON TEOPUU OTHOCUTEJBHOCTH

OCHOBHI CTIEITUATTBHON TEOPUHU bubnuotexa [JOK
3.1 4 1
OTHOCHUTEJIbHOCTH https://m.edso0.ru/7f41c97c
Hroro mo pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
bu6nmoreka [JOK
4.1 7
IICMEHTEI KBAHTOBOH ONTHKH 6 https://m.edsoo.ru/7f41c97c
4.2 Ctpoenue aToma 4 bubnnorexa [JOK



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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4.3 ATOMHOE SApO

Uroro no pazgeny

15

https://m.edsoo.ru/7f41c97¢c

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

Paznea 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

51 DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3UKH 7 nggﬁ;fg;grouﬁ £41c07C
Hroro no pasneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

61 OGoGuaoee novropere ‘ pmetsoosuntelsr
Hroro no pasneny 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




HOYPOYHOE INIVIAHUPOBAHUE

10 KJIACC
KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne ara nudpoBLIe
Tema ypoxka Koutpoububie IlpakTunuyeckue A op
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
®dusrka — HayKa O MPUPOJIC.
1 Hayunsie MeT(?)IK bl HO?I,)H:HI/M 1 bubmorexa HOK
e . https://m.edsoo.ru/ff0c32e2
OKPY>KaIOIIIEer0 MUpPa
Ponb u mecTo pusuku B

5 (GhOopMHUPOBaHUH COBPEMEHHOMN 1 bubnnoreka [JOK
Hay4YHOU KapTUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JEATEIHLHOCTH JIIOIeH
MexaHn4eckoe ABUKEHUE.

3 OTHOCHUTENBHOCTh MEXAaHUYECKOTO 1 bu6mmoreka [IOK
nBuxenus. [lepemenienue, CKOpocTsb, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpHOE ITPsAMONIMHETHOE 1 bubnnorexka [JOK
JIBUKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE MTPSIMOJIUHENHOE 1 bubnuoreka [IOK
JIBUKEHUE https://m.edsoo.ru/ff0c372e

6 CBoOoniHOe majeHune. Y CKopeHue 1 bubnmnoreka [JOK
CBOOOAHOTO MAJACHUS https://m.edsoo.ru/ff0c39cc
KpuBonuHelHoe 1BU>XEHUE.

7 JIBr>keHre MaTepraibHOM TOYKH T10 1 bubmorexa HOK

p https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 [Tpunuun otHocuTenbHoCcTH ["anuies. 1 bubnnorexka [JOK



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

HNuepuunanbHble CUCTEMBI OTCYETA.
ITepBbiii 3akoH HptoTOHA

https://m.edsoo.ru/ffOc3be8

Macca tena. Cuia. Ipunnun

9 cynepro3uiuu cuwi. Bropoii 3akon bubmmorexa [IOK
yHep t ' P . https://m.edsoo.ru/ffOc3be8
HproTona asis MarepuanbHOM TOUKU
Tpetuii 3akon HeroToHa niis bubnnoreka HOK

10
MaTepUAIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHOro TsaroreHus. Cumna

11 TshxecTH. [lepBas kocMuueckas bubmmorexa LOK

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

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

13 Cuia Cin OTI/IBJIequ:I pu BI/I)II)(GHI/II/I bubmorexa HOK

P pua https://m.edsoo.ru/ff0c3f76
TeJa B )KUIKOCTH WJIU Ta3e
[locTynarenbHOE U BpalaTeibHOE

14 JBUKEHHE a0COTIOTHO TBEPAOTO Tela. bubnmnorexa [JOK
MowmenT cunsl. [lnedo cunbl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TENa
HMitynbsc MaTepUabHON TOUYKH,

15 CHCTEMBI MaTEPUAJIbHBIX TOYEK. bubnuoteka [JOK
Nmnynbsc cuiibl. 3aKOH COXPaHEHUS https://m.edsoo.ru/ff0c43d6
uMITysbca. PeakTuBHOE IBUKEHHE
PaGoTta 1 MOIITHOCTH CHITBI.

16 Kunernueckas sHeprusi MarepuajibHON bubnnorexka [JOK
ToukH. Teopema 00 U3MEHEHUH https://m.edsoo.ru/ff0c4502
KUHETHYECKOW SHEPTUH

17 [ToreHuunanbpHast SHEPrUs. bubnnorexka [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

[ToTenuunanpHas s3HEpPTUs yupyro
nehOpMUPOBAHHON MPY>KUHBI.
[TorenuuanbHas 3HEprus Tena BOIU3U
MIOBEPXHOCTU 3EMIIH

https://m.edsoo.ru/ff0c461a

18

19

20

IloTenumanbHble M HEMOTEHIIMAJILHBIE
cuitbl. CBsA3b paboThI
HENOTEHIMAJIBHEIX CUJI C U3MEHEHUEM
MEXaHUYECKON PHEPTUU CUCTEMBI TEll.
3aKOH COXpaHEHHS MEXaHUYECKOH
SHEPIruu

JlaGopaTtopHnast pabota
«HccnenoBanue cBsi3u pabOTHI CHIIBI C
U3MEHCHHEM MEXaHMYECKOW YHEPTUU
TeJa Ha MIPUMEpPE PACTSHKCHUS
PE3MHOBOTO KI'yTa

KonTponbHas pabora no teme
«Kunemaruka. JlnuHamuka. 3aKOHBI
COXPAHEHHUS B MEXAHUKE

bubmuorexa [JOK
https://m.edsoo.ru/ff0c478c

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
KMHETUYECKOI Teopru. bpoyHOBCKOE
neuxenue. udpoysus

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c4dc?2

22

23

24

Xapaktep JBUKEHUS U
B3aMMOJICHCTBHS YaCTHUI] BEIIECTBA.
Mojenu cTpoeHusl ra3oB, KUIKOCTEN
Y TBEPIBIX TEN

Macca monekyin. Konugecto
BemlecTBa. [locrossuHas ABoraapo

Tennosoe paBHOBecue. TeMmieparypa
u e€ usmepenue. Illkana remneparyp



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

Ienscus

Uneansubiii raz B MKT. OcHOoBHOE

bu6mmoreka [IOK

25 ypaBHenue MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TemrepaTypa Kak Mepa
26 CpeIHEe KHHETUYECKON IHEPTUun bubnmoreka [JOK
JIBUOKEHUS MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ffOc511e
MenneneeBa-Kinaneiipona
27 3akoH /lanbToHa. ["a30BbI€ 3aKOHBI
JlaGopaTtopHnast pabota
28 «HccnenoBanue 3aBUCUMOCTH MEXKITY
napameTpaMH COCTOSHUS
Pa3peKEHHOTO ra3a
29 N3omnporniecchl B nacaIbHOM Ta3e U UX bu6mmoreka [IOK
rpaduyeckoe npeacTaBIcHue https://m.edsoo.ru/ff0c570e
Buyrpennss sueprus
TEPMOJIMHAMHYECKOIN CUCTEMBI U
30 crocoObI e€ m3MeHeHus. KommuecTBo bubmuorexa [JOK
TEIUIOTHI U paboTa. BHyTpeHHsIs https://m.edso0.ru/ff0c5952
SHEPTHUS OJJHOATOMHOT'O UI€ATHHOTO
rasa
bu6nmoreka [JOK
31 Bupwt Teruionepeatin https://m.edsoo.ru/ff0c5c36
VnenpHas TEMI0EMKOCTh BELIECTBA.
32 KonunuecTBo Tennotel npu bubmmorexa [JOK
. https://m.edsoo.ru/ff0c5¢c36
Tertonepenayde. AnunadbaTHbBIN TIpolece
33 [IepBblil 3aKOH TEPMOAUHAMUKU U €T0 bubnnorexka [JOK
IIPUMEHEHNE K U30IIpoLeccam https://m.edsoo.ru/ffOc5efc
34 HeobpatumocTs mporieccoB B bubnmuotexa [JOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc

npupoje. Bropoi 3akoH
TEPMOJNHAMUKHI

https://m.edsoo.ru/ff0c6230

ITpunnun nevicrBus u KII/I TermoBoi

bu6mmoreka [IOK

35 MaIIHbI https://m.edsoo.ru/ff0c600a
36 [uxn Kapuo u ero KITJI
37 DKoJIorHu4YecKre mpooIeMbl
TETUIOIHEPTETHKH
38 Ob6o06maromuit ypok «MosnekynsipHas bubnuoreka [IOK
¢u3uka. OCHOBBI TEPMOIMHAMUKI https://m.edsoo.ru/ff0c6938
KonTponbhas pabota no Teme
39 «Monexynspnas pusuka. OCHOBBI bubmmorexa LOK
VP ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMUKI
40 [TapooOpa3zoBaHue 1 KOHIEHCAIHS. bubnnorexa [HOK
Hcnapenne n kunenue https://m.edsoo.ru/ff0c63b6
AOCOI0THAs U OTHOCUTEJIbHAS
41 BJIAKHOCTh BO3/1yxa. HachleHHbIN bubmmorexa [JOK
AR - https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucraminueckue n
42 amopdHbIe Tena. AHU30TPONHS bubnuoreka [IOK
CBOWCTB KpHUCTAJLIOB. JKuakue https://m.edsoo.ru/ff0c65f0
kpuctauisl. COBpeMEHHbIE MaTepHAITBI
[InaBrneHue M KpUCTAIIU3AIINS.
43 VnenbHas TermI())Ta l'IJ'IaBJ'IeII;I/ISI bubmmorexa [OK
A ' https://m.edsoo.ru/ff0c6708
Cyb6numarus
bu6mmorexa [IOK
44
YpaHeHHe TEMoBoro bananca https://m.edso0.ru/ff0c6820
45 DneKTpu3zanus Tei. INeKTPUIECKUun bubnmuotexa [JOK

3apsna. Z[Ba BHUJA SJICKTPUYICCKUX

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
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3apsiI0B

HpOBOILHI/IKI/I, JUDJICKTPHUKU U

46 [IOJIYIIPOBOJIHUKH. 3aKOH COXPAHEHUS bubmmorexa [IOK
YHpOBOZ ’ p https://m.edsoo.ru/ffOc6bcc
AJIEKTPUYECKOTO 3apsia
B3aumoneiicTBue 3apsi0B. 3aKOH
47 Kynona. ToueuHbIH DJIEKTPUIECKHAI bubmmorexa [IOK
y ' p https://m.edsoo.ru/ffOc6ced
3aps
Hanps>kEHHOCTB 3IIEKTPUUECKOTO
48 nons. [puHnmn cynepnosuumuu bubnuorexa [JOK
SJIEKTPUYECKUX ToJed. JInnuu https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
Pabota cuit sneKTpoCcTaTH4eCcKOro
49 moist. IToreniman. PasHoctn bubmmorexa [TOK
) HHaL. https://m.edsoo.ru/ffOc6f00
[IOTEHIMAIIOB
ITpoBOMHUKY U IUIIEKTPUKHA B
50 anpeKT 0CTaTHYECKOM noie bubmorexa LOK
P ’ https://m.edsoo.ru/ff0c7018
JusnexTpudeckas MpOHUIIAEMOCTh
bu6nmoreka [JOK
51 DnekTpoéMrocTh. Konaencaro
P A P https://m.edsoo.ru/ff0c7126
DIEeKTPOEMKOCTD IIIOCKOTO
52 KOHIEHCATOpa. DHEPrUs 3apsKEHHOTO bubmorexa LOK
g pa- p p https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
53 JlaGopatopHas pabota "M3mepenue
IIEKTPOEMKOCTH KOHJEHcaTopa"
[IpuHIMI NEKCTBUS U IPUMEHEHNE
54 KOH/JIEHCATOPOB, KOMMUPOBAIBHOTO

ammapara, CTpyHHOIro IpuHTepa.
DneKTpocTaTHYeCcKast 3allnTa.



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

3azeMIIeHHE HIIEKTPOIPHUOOPOB

55

DJIEKTPUUYECKUI TOK, YCIOBUSA €0
cyuiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conpotusnenue. 3akon Oma jist
ydacTKa Lenu

56

[TocnenoBarenbHOE, MapaIeIbHOE,
CMEIIaHHOE COCTMHECHUE
npoBoAHKUKOB. JlaboparopHas pabota
«M3y4eHne cMEIIaHHOTO COCTUHECHUS
PE3UCTOPOBY

bubmuorexa [JOK

0.5 https://m.edsoo.ru/ff0c74f0

57

58

59

60

PaboTa 1 MOLITHOCTH JICKTPUIECKOTO
Toka. 3akoH Jlxxoynsa-Jlenna

3akon OMa A1 OJTHOM (3aMKHYTOM)
aneKkTpudeckoi uenu. Koporkoe
3ambIkaHue. JlabopaTopHas pabora
«M3mepenne D/1C ncrtouHnka Toka u
€r0 BHYTPEHHETO COITPOTHBIICHUS

DIIEKTPOHHAs MPOBOJAUMOCTb TBEPBIX
METaJIOB. 3aBUCUMOCTh
COIIPOTUBIICHUS METAJIJIOB OT
temriepaTypbl. CBEpXIIPOBOJIUMOCTh

DNEKTPUYECKUH TOK B BAaKyyMe.
CBolicTBa AJIEKTPOHHBIX ITYYKOB

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

bubmuorexa [JOK

0.5 https://m.edsoo.ru/ff0c7ae0

61

[ToynpoBoIHUKH, UX COOCTBEHHAs U
npuMecHas mpoBoAUMOcTh. CBOMCTBa
p—~n-niepexona. ITosynpoBoTHUKOBEIE
npudopbI

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

DNEKTPUYECKUM TOK B paCTBOPAX U

paciuiaBax 3JE€KTPOJIMTOB. bubnmoreka [JOK
62 1
DJIEKTPOJIMTHYECKAS JUCCOIHALIMS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOJIN3
DIIEKTPUUYECKHI TOK B Ta3ax.
CaMOCTOSITeTbHBIN U bubmuoreka [JOK
63 . 1
HECAMOCTOSITEbHBIN pa3psia. MonHusl. https://m.edsoo.ru/ff0c84ae
[1nazma
DneKTpuuecKkue Npudopsl U
64 YCTPOMCTBA U UX IIPAKTUYECKOE 1 bubnnorexa [HOK
npuMeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0e301acHOCTH
O06o0marmuii ypok
65 «3JIeIiH OHIfIHaN}I’II/:Ka» / Beepoccuiickast 1 bubmmorexa [JOK
PO P https://m.edsoo.ru/ff0c88be
poBepoyHas paborta
KonTponbHas pabota mo Teme
«Qnekrpocraruka. [IocTosHHBIM bubnuoreka [IOK
66 . 1
ANEKTpUYECKuil TOK. TokH B https://m.edsoo.ru/ffOc8a8a
Pa3IMYHBIX cpemax»
PesepBHbliil ypok. KonTponabHas
67 a6oI")ra no TZfae "9J‘IeKTpO uHamuKka'" / 1 bubmmorexa [JOK
p . pos https://m.edsoo.ru/ff0c8c56
Bcepoccuiickas mpoBepouHas padboTa
68 PesepBHblit ypok. O600maronuii ypok 1 bubmmorexa [IOK
o temam 10 kiacca https://m.edsoo.ru/ff0c8f6c
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
[1]
Jlj;-n Tewa ypoxa Bcero Konrpoabueie  Ipaxrueckue fl[:;:el{l/lﬂ :)I;l[()l:ll:())]:;feﬂbﬂble
padoTbI padoThbI pecypeni
[TocTosiHHBIE MAarHUTBI U UX

1 B3auMoOericTBHE. MarHuTHOE II0JIE. 1 bu6nmorexa LIOK
Bekrop MaruutHOM MHAYKUMH. JIMHUM https://m.edsoo.ru/ff0c9778
MarHuTHON MHIYKIIUH
MarauTtHoe 1ose MPOBOJHHKA C

5 TokoM. OnbIT Dpcreaa. 1 bubnnorexa [JOK
B3anmoaeiicTBre mpoBOHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaboparopHas padota «/3yuenue 1 1 bubmmoreka [JOK
MAarHUTHOTO IOJIA KaTYIIKU C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHUTHOTO TTOJIS HA
MPOBOAHMK ¢ TokoM. Cumita Amnepa.

4 JlabopaTopHas pabota 1 1 bubmuoreka [JOK
«HccnenoBanne neMcTBUS https://m.edsoo.ru/ff0c9acO
MMOCTOSIHHOTO MarHuTa Ha pamKy C
TOKOM»

JlelicTBME€ MarHUTHOTO TTOJIS Ha

5 JBIOKYIIYIOCS 3apSKEHHYIO YACTHILY. 1 bubnuoteka [JOK
Cuna Jlopenmna. Pabota cumbl https://m.edsoo.ru/ff0c9df4
Jlopenua
OnekTpoMarHuTHas HHAYKIus. [ToTok

6 BEKTOpa MarHUTHOU uHAyKuuu. 31C 1

HWHIAYKIUH. 3aKkoH BHCKTPOMaTHHTHOﬁ



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

nHaykuu Papanes

10

JlaGopaTopHas paboTta
«HccnenoBanue sIBICHUS
ANEKTPOMArHUTHOW WHTYKITHFD)

NuaykTuBHOCTD. SIBIICHUE
camouHaykiuu. JIC caMOUMHAYKIIUH.
DHeprusi MAarHUTHOTO TIOJIST KaTYIIKH C
TOKOM. DJIEKTPOMAarHuTHOE IOJIe

TexHuueckue ycTpoicTBa u ux
MPUMEHEHHUE: TTOCTOSIHHBIE MATHUTHI,
3IIEKTPOMATHUTHI, 3JIEKTPOABUTATEND,
YCKOPHUTEIIN 2JIEMEHTapPHBIX YaCTHILI,
WHAYKIIMOHHAS TI€Yb

O6o6maromuii ypok «MarautHoe
noJie. DNEeKTPOMarHuTHasE MHAYKIUS)

bub6nmmoreka [IOK
https://m.edsoo.ru/ff0cal50

bu6nmorexa [IOK
https://m.edsoo.ru/ff0ca600

bubnunoreka LIOK
https://m.edsoo.ru/ffOcab82

11

KonTponbhas pabota no teme
«MarHuTtHOE 1oJIe.
DNeKTpOMarHuTHasi UHIYKIUS

bubmmoteka IIOK
https://m.edsoo.ru/ffOcad58

12

CB0OOIHBIE MEXAHUYECKUE
koseOanus. 'apmoHnyeckue
KoseOaHus. YpaBHEHUE
TapMOHUYECKHUX KOJIeOaHUH.
[IpeBpatienre sHEprun

bubmmoteka IIOK
https://m.edsoo.ru/ffOcaf06

13

JlabopaTopHas pabota
«MccnenoBanne 3aBUCUMOCTH
Mepro/Ia MajbIX KoJeOaHuil Tpy3a Ha
HHUTHU OT JJIMHBI HUTHU WU MAaCChI I'py3a»

14

Konebartenbublit KoHTYp. CBOOOIHBIE

bu6nunorexa LIOK
https://m.edsoo.ru/ffOcb820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
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OJICKTPOMArHMTHBIC KoJieOaHus B
nacajibHOM KoJieOaTeIbHOM KOHTYpC.
Amnanorus MCKAY MCXaHUYCCKNMU U
OJICKTPOMAariHMTHBIMHA KOJIEOAHUSIMHU

15

®opmyna Tomcona. 3akon
COXPAHCHUS SHCPIrUr B UACAIIbBHOM
KoJIe0aTeIbHOM KOHTYpE

bubnunoreka LIOK
https://m.edsoo.ru/ffOcb9c4

16

[Ipencrasnenue o 3aTyxaromux
KoseOaHusX. BeIHYKICHHBIC
MeXaHHYecKue konebanusa. Pe3onanc.
BreIHyKICHHBIC 3JIEKTPOMAarHUTHBIC
KoJeOaHus

bubnunoreka LIOK
https://m.edsoo.ru/ffOcbb86

17

Ilepemennsblii Tok. CUHYCOUJAJIbHBIN
MepEMEHHBIN TOK. MOIIHOCTh
MIEPEMEHHOI0 TOKa. AMIUITUTYAHOE U
JICWCTBYIOIIEE 3HAYEHHUE CHIIbI TOKA U
HaIpsKEeHUs

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

18

19

20

Tpaucpopmarop. Ilpoussoacrso,
nepeavya u norpedieHue
JIEKTPUYECKON SJHEPTUN

YCTpOUCTBO U MPAKTUYECKOE
IIPUMEHEHHE IEKTPUIECKOTO 3BOHKA,
reHeparopa NepeMeHHOro ToKa,
JIMHUH 3JIeKTponepeaady

DKOJIOTHYECKUE PUCKHU TIPU
MPOU3BOJICTBE JIEKTPOIHEPTUH.
KynbTypa ncnosnp3zoBanus
3JIEKTPOIHEPTUU B MOBCEIHEBHOM
KA3HU

bu6nmnorexa LIOK
https://m.edsoo.ru/ff0cc324



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

MexaHuyeckue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. CkopocTb

bubnunoreka LIOK

21
pacnpoCTpaHEeHUS U JUTMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[Tonepeunble ¥ MPOIOJILHBIE BOJIHBI
99 3ByK. CKOpOCTH 3BYyKa. ' pOMKOCTh bubmmoreka [JOK
3ByKa. Beicora Tona. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
DNEeKTPOMarHUTHHIE BOJIHBI, UX
23 cBoiicTBa U ckopocTs. [llkana bubamorexa LOK
P ' https://m.edsoo.ru/ffOccfeQ
AIEKTPOMATrHUTHBIX BOJIH
[TpuHIMIIBI paTUOCBSI3U U
24 TeneBuieHus. Pa3Burue cpeacTs
cBsi3u. Pagmonoxkarus
o5 KonTponbnas pabota «KoneGanus u bubmmoreka [JOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpsimosinHENHOE pacpoOCTpaHEHHE
26 CBETa B OJTHOPOJHOM Cpeje. bubmuoreka [JOK
Todeunblili ICTOUHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
CBeTa
OTtpaxenue cBeTa. 3aKOHbI
27 oTpaxxeHus ceera. [loctpoenue bubmmorexa LIOK
P peta. 1oeTp https://m.edsoo.ru/ff0cd4e0
M300pakeHUH B IJIOCKOM 3epKajie
IIpenomnenue ceera. [TonHoe
28 BHYTpeHHee oTpakeHue. IIpenensubii bubmuoreka [IOK
YTOJ TTOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKCHHUS
29 JlaGopatopnas pabora «3mepenue bu6muoreka [JOK
[1OKa3aTelIs IPEJIOMIICHHUS CTEKIIa https://m.edsoo.ru/ffOcd67a
30 JIunzel. [TocTpoeHne n300pakeHH B bubmmoreka [JOK



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
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nuH3e. Popmyiia TOHKOM JIUH3BL.
VBenu4yeHue JTNH3EI

https://m.edsoo.ru/ffOcddle

Jlaboparopnas pabota

31 «MccrnenoBanue cBOCTB
M300paXEHUI B TUH3AX»
Hucnepcus cera. Cl0KHBIN COCTaB
39 oenoro ceera. L{er. JlabopaTopnas
pabota «Habmonenne aucnepcuu
CBETa»
33 Nnrtepdepennus creta. Audpaxims bubmmoreka [JOK
ceera. JludpakinonHas pemérka https://m.edsoo.ru/ffOced22
34 [TonepeyHOCTh CBETOBBIX BOJIH. Bbu6moteka [JOK
[Tonsapuzanus cBera https://m.edsoo.ru/ff0cf02e
35 OnTrueckue npuOOpbI U yCTPOUCTBA U
YCIIOBUS UX 0€30TIaCHOTO IPUMEHEHUS
['paHuIBl TPUMEHUMOCTH
36 KJIaccuueckor MexaHuku. [loctynarsl bubnnorexa [JOK
CIIELIMAIBHON TEOPUH https://m.edsoo.ru/ffOcf862
OTHOCHUTEIIEHOCTH
OTHOCUTENBHOCTH OJTHOBPEMEHHOCTH. BuG OK
nom
37 3ameIeHre BpEMEHH U COKpaIlleHue smorera L
https://m.edsoo.ru/ffOcfad2
JUTUHBI
DHeprus U UMIYJIbC PEISITHBUCTCKOM Bt OK
38 gacTullbl. CBSI3b MaCChI C YHEPTHEH U nommoreka I
https://m.edsoo.ru/ffOcfc68
UMITYJIECOM. DHEPTHsl OKOS
Kontponbnas padota «Onrtuka. BuG OK
39 OCHOBBI CIeTIHATTHFHON TEOPUHU nomorexa I

OTHOCHUTCIBHOCTH

https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
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®otounbl. opmyna [Mnanka. DHeprus

bubnunoreka LIOK

40
Y UMITYJIBC JOTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIIEI0BAHUE Eu6 [TOK
nOIMoTEKA
41 . A.T.
porosppexra. Ompirer https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbl poTodddexra. YpaBHEHHE
42 BﬁHmTegI)Ha .]'qu)l(b(i)OTOB(l)(geKTa bubmorexa LOK
g ’ https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» hotorpdexra
Jasnenue ceera. Onbitsl [1. H.
43 JlebeneBa. XuMudeckoe ACHCTBUE bubmorexa OK
AcBa. A https://m.edso0o.ru/ff0d04a6
cBeTa
TexHu4eckue ycTpoucTBa u
MPaKTHYECKOE TPUMEHCHHUE:
44
(dhoToseMeHT, GOTOIATUHK,
COJIHEUHas OaTapesi, CBETOIUO/]
45 Pemenue 3amad mo reme «1eMEHTHI bubmmoteka IIOK
KBaHTOBOM OIITHKH) https://m.edsoo.ru/ff0d0302
Mogens aroma Tomcona. ONbBITHI
46 Pezepdopaa mo paccesHuio o-4actu brbmmorexa [TOK
POHOPA P t https://m.edsoo.ru/ff0d091a
[Inanerapnas mozens aTroma
bu6nmorexa LIOK
47 IT b
OCTyIaTRl bopa https://m.edsoo.ru/ff0d0Oafa
Hznyyenne u noriomieHue (oTOHOB
48 II I/I};'Iqe eXx0/Ie aTOMEIlH co Hi‘o OBHS bubmorexa [JOK
p pexol . g P https://m.edsoo.ru/ffOd0afa
SHEPTUH Ha Apyroi. Buasl criekTpoB
BoaHoBbIe cBOiicTBa yacTull. BoHEI
. bubnuotexa [JOK
49 ne bpoins. Kopnyckynsipro-

BOJIHOBOM AyaJIn3M. CnoHTa"HHOE U

https://m.edsoo.ru/ff0d0ca8
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BBIHYXXJICHHOC U3JTYUCHUC

50

51

52

53

54

55

OTKpBITI/Ie PaAnO0aKTHUBHOCTHU. OMBITEI

Pesepdopaa no onpexnenenuio cocrasa

PaaAOAKTUBHOI'O U3JTYUYCHUSA

CgoiicTBa anbda-, 6era-, raMma-
u3nydeHus. Bnusaue
PaIMOaKTUBHOCTH Ha KUBBIC
OpTraHU3MBI

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otomnsl. Anbda-pacna.
DNEeKTPOHHBIN U TO3UTPOHHBIN OeTa-
pacnan. 'aMmma-u3inydenue

DHeprusi CBA3U HYKJIOHOB B siJIpe.
SnepHble peakuuu. SnepHbii
peakrtop. [Ipo6iiembl, IEPCICKTUBHI,
JKOJIOTUYECKUE aCIIEKTHI SIAEPHON
SHEPreTUKHU

OnemeHTapHble YacTULIBI. OTKpBITHE
no3uTpoHa. MeTo/pl HaOM01eH!s U
pPErucTpanyy dJIEMEHTapHBIX YACTHLI.
Kpyrastii cton «@yH1aMeHTalIbHbIE
B3anmMoaercTBUg. EMMHCTBO
(u3nYecKoil KapTUHBI MUPa»

OTamnsl pa3BUTUS ACTPOHOMUHU.
[TpuknagHoe 1 MUPOBO33PEHUECKOE
3Ha4YeHue acTpoHOMHUU. Bun
3BE3qHOrO Heba. Co3Be3ausl, spKue
3Bé3}II)I, IIJIAHETHI, UX BUIUMOC
nBrokenne. CoHeyHas cucreMa

bub6nmmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1162

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1356

bu6nmorexa LIOK
https://m.edsoo.ru/ff0d0e38



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

56

Comnnaue. CoyHeuHast aKTUBHOCTD.
Hctounuk sueprun CoiHia v 3BE3]1

S7

3BE3bI, UX OCHOBHBIE
XapaKTEePUCTUKU. 3BE3/IbI TTIABHOU
II0CJIEI0BATENbHOCTU. BHYTpeHHEE
cTpoeHue 3BE311. COBpeMEHHbIE
MPEACTABICHUS O IIPOUCXOKICHUU U
sBotounu CoJiHIA U 3BE3]T

58

Muneunsiii [1yte — Hama I'anakTuka.
[Tonoxenue u nmxenue CoyHua B
lNanaktuke. ['anmaktuku. Y€pHbie
JBIPBI B SIPAX TaJaKTUK

59

Bcenennas. Pazberanue rajakTuk.
Teopus bosbmoro B3peiBa.
PennkroBoe uznydeHue.
MeraranakTuka

60

61

HepemeHHHe HpO6J’IeMH ACTPOHOMUU

KonTtpomnbHast pabota «1eMeHTHI
aCTPOHOMMUU U aCTPOPUIUKI

62

O6o06matonuii ypok. Ponb pusuku u
ACTPOHOMHUHU B SKOHOMHUYECKOIA,
TEXHOJIOTHYSCKOM, COIHMAIbHON 1
ATUYECKOH cdepax AeaTeIbHOCTH
YyesoBeKa

63

O6o0maromuii ypok. Poms u mecto
(U3HUKN 1 aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTHHE MHUPA

64

O6o06maromuit ypok. Poib




¢busnueckoit Teopun B GopMUPOBAHUU
MpEeACTABICHUH 0 (PU3NIECKOM
KapTUHE MHpa

Oo6o06maromuii ypox. Mecto
65 ¢bu3nvecKkoil KapTHHBI MUpa B 00IIEM
PSLy COBPEMEHHBIX €CTECTBEHHO-

HAy4YHBIX IPEJICTABICHUN O IPUPOE

66 PesepBHbIil ypok. MaruutHoe noie.

QHGKTpOMaFHI/ITHaSI HHAYKIOUA

PesepBHblit ypok. OnTrka. OCHOBBI
67 CHeIUaIbHON TEOpUHr
OTHOCHUTEIIbHOCTH

Pesepnbiii ypok. KBantoBas ¢pusuka.
68 DNeMEeHThI ACTPOHOMUH U
acTpou3uku

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68
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YYEBHO-METOJANYECKOE OBECIIEYEHHE OBPA30BATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

» ®usuka, 10 kmace/ Mskumes I'.4., byxosuer b.b., Corckuit H.H. nox penakiueii [Tapdentrepoit H.A., AkuironepHoe
obmectBo «M3narenscTBo «IIpocBerieHme»

Co6opnuk 3anay no ¢usuke.10-11 k., [lapdhentsea H.A. ,-M.: IIpoceemienue, 2014

METOAUYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU HHTEPHET

bubmmoteka - Bcé o npeamety «Pusukay. - Pexxum pocrtymna : http://www.proshkolu.ru

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

Enunas kosutekims nudpoBbIX 00pa3oBaTeIbHBIX pecypcoB. - Pexum moctyna : http://school- collection.edu.ru
WHTepecHble MaTepHaibl K ypokaM (DPU3HKH 110 TeMaM; TECThI 110 TeMaM; HarJsIIHbIE TOCOOUs K ypokaMm. - Pexum goctyma :

http://class- fizika.narod.ru



Lludpossie oOpa3oBarenbHbIe pecypehl. - Pexxum goctyna : http://www.openclass.ru

DNeKTpOHHBIC yaeOHUKH 110 pu3uke. - Pexxum moctyma : http://www.fizika.ru






