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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢u3uke 0a30BOro YpOBHSI Ha YpOBHE CpeaHEro oOIuero ooOpa3oBaHHUs 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 oOpaszoBaTenbHBIX oOpraHu3anusax Poccuiickonr Deaepanuu, peaM3yOMHUX OCHOBHBIE 00pa30BaTeIbHBIC
IPOTrPaMMBL.

Conepxanue mnporpaMMbl 1O (U3MKE HaAMpaBiIeHO Ha (OPMHUPOBAHME €CTECTBEHHO-HAYYHOM KapTHHBI MHpa
obOyuaromuxcst 10—11 kmaccoB npu oOydyeHuu ux (u3uke Ha 0A30BOM YPOBHE Ha OCHOBE CHCTEMHO-AEATEIbHOCTHOIO
noaxoja. [Ilporpamma no pusuke coorBeTcTBYET TpedoBanusM @I'OC COO k miIaHUpyeMbIM JTUYHOCTHBIM, TPEIMETHBIM U
MeETaIpeIMETHBIM pe3yJibTaTaM OOYyYeHHs, a TaKKe YYUTBIBAET HEOOXOAMMOCTb pealh3allii MEXKIPEIMETHBIX CBS3EH
(U3UKHN C eCTECTBEHHO-HAYYHBIMU YUYEOHBIMH INpeAMeTaMu. B Hell ompenensioTcsi OCHOBHBIE LIETM U3Y4YeHHs (PU3UKU Ha
YPOBHE cpeAHero oOmero o0pa3oBaHUsA, IUIAHUPYEMbIE peE3yJbTaThl OCBOEHUS Kypca (U3MKH: JIMYHOCTHBIE,
MeTarpeMETHbIE, TPeIMETHbBIE (Ha 0a30BOM YPOBHE).

[Iporpamma no ¢pu3MKe BKIIOYAECT:

e IUIAaHMpPYEMBbIE PE3yJIbTaThl OCBOCHUS Kypca (PU3MKU Ha 6a30BOM ypOBHE, B TOM YMCJIE MPEAMETHBIE PE3YJIbTaThl O

rojiaM o0y4eHus;

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

®du3rKa Kak Hayka 0 HauOoJiee OOIIMX 3aKOHAX MPUPOIbl, BBICTYyIAsl B KaUeCTBE y4eOHOTO MPEIMETa B IIKOJIE, 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, Oumosoruent, ¢usmdeckoil reorpadueit m actponomueit. Mcmonb3oBaHue W aKTUBHOE MPUMEHEHUE
(bu3MYecKuX 3HAHWM OMpeNesseT XapakTep W pa3BUTHE PA3HOOOPA3HBIX TEXHOJIOTHHM B cdepe ISHEPreTUKH, TPAHCIOPTa,
OCBOCHHMSI KOCMOCA, IMOJYYEHHUsI HOBBIX MAaTepUajoB C 3aJaHHBIMM CBOHCTBaMU M Jpyrux. M3yueHue (PU3UKUM BHOCUT
OCHOBHOM BKJaJ B ()OPMHUPOBAHHME €CTECTBEHHO-HAYYHOM KapTUHBI MHpa oOyuaromuxcs, B (HOpMHUpPOBaHHME YMEHUM
MPUMEHSATh HAYYHBIA METO]I TO3HAHUSI IPY BHITIOJIHEHUH UMH YI€OHBIX HCCIICIOBAaHUM.



B ocHoBy Kkypca ¢(usuku nans ypoBHS cpeAaHero oOmero oOpa3oBaHMs TOJOXKEH Pl HACH, KOTOpbIE MOXKHO
paccMaTpUBaTh KaK MPHUHIMIBI €0 MOCTPOEHUS.

Hoes yenocmnocmu. B cOOTBETCTBUU € HEW KypC SIBIISIETCS JIOTMUECKU 3aBEPILIEHHBIM, OH COJIEPKUT MaTepHall U3 BCeX
pa3nesioB (PU3HKH, BKIIIOUAET KaK BOIIPOCHI KJIIACCUYECKON, TaK M COBPEMEHHON (DU3HKH.

Hoesn cenmepanuzayuu. B cCOOTBETCTBUU C HEW MarepHal Kypca (Ppu3ukd OOBEeAMHEH BOKPYT (DU3HUECKUX TEOPHI.
Benymum B kypce siBnsieTcs: GopMUpOBaHUE TPEICTABICHUN O CTPYKTYPHBIX YPOBHSX MAaT€PHH, BEIIECTBE U IOJIE.

Hoesn ecymanumapusayuu. EE peanuzanus mpearnoyiaraeT MCIOJIb30BaHUE T'YMaHUTApHOTO MOTEHIMANa (U3UYECKOM
HayKH, OCMBICIIEHHE CBSA3M pa3BUTUA (DU3MKHU C Pa3BUTHUEM OOIIECTBA, a TAKKE C MUPOBO33PEHUECKUMH, HPABCTBEHHBIMU U
HKOJIOTMYECKUMU IIPOOIeMaMHu.

Hoes npuxnaonoii nanpasenennocmu. Kypc QU3MKM NpearnonaraeT 3HAKOMCTBO C IIMPOKUM KPYTrOM TEXHHYECKHX U
TEXHOJIOTHYECKHUX MPUIOKEHUN N3YUEHHBIX TEOPUH U 3aKOHOB.

Hoesn skonocuzayuu peannsyeTcsi MOCPEICTBOM BBEICHMS 3JIEMEHTOB COJEP)KaHUs, MOCBALIEHHBIX 3KOJOTHYECKUM
npo0sieMaM COBPEMEHHOCTH, KOTOpBIE CBSI3aHbl C Pa3BUTHMEM TEXHUKU U TEXHOJIOTMM, a Takke OOCyXIeHus mnpodiieM
paloHaIbHOIO IPUPOIONOIB30BAHUS U SKOJIOTMUYECKON O€30MaCHOCTH.

Crepx’HEBBIMU 3JIEMEHTaMH Kypca (PM3HKU Ha YPOBHE CPEIHEro oOIero oopa3oBaHus SBISIOTCS (PU3NYECKUE TEOPUU
(popMupoBaHuE TpENCTAaBICHUNA O CTPYKTYype MNOCTPOEHUs (U3UYECKOM TEOpuH, posid (PyHIAMEHTAIbHBIX 3aKOHOB M
MPUHLUIIOB B COBPEMEHHBIX NMPEICTABICHUAX O NMPUPOJIE, TPAHULAX NPUMEHUMOCTH TEOPHil, AJI1 ONMCAHUS €CTECTBEHHO-
HAyYHBIX SIBJICHUI U IPOLIECCOB).

CHUCTeMHO-JeSTENbHOCTHBIA MOAX0J B Kypce (U3MKM peanu3yercs Mpexae BCero 3a CYET oOpraHu3aluu
AKCIIEPUMEHTAJILHON JIeATeNbHOCTH oOyvaromuxcs. s 6a30Boro ypoBHs Kypca (PU3MKH — 3TO UCIOJIb30BAHUE CUCTEMBI
(pOHTANIBHBIX KPATKOBPEMEHHBIX HKCIIEPUMEHTOB U 1a00OPaTOPHBIX PabOT, KOTOPBIE B MPOrpaMMe Mo (pu3nke 00beAMHEHBI B
oOIIUi CIIUCOK YYEHUYECKUX MPAKTHUECKUX padoT. Brifenenne B yka3aHHOM IEepevHe JTa0opaTOPHBIX paboT, MPOBOAUMBIX
JUIS KOHTPOJISI M OLIGHKH, OCYIIECTBIIIETCS Y4YaCTHHUKAaMU O0pa30BaTeIbHOrO IMpolecca MCXOlsd U3 OCOOCHHOCTEH
IJIJAHUPOBAaHMUS W OCHalIeHUs kaOuHera ¢us3uku. [Ipu sToM oOecreunBaeTcs OBIAJACHUE OOYUYAIOIIUMUCS YMEHUSMHU
MPOBOJIUTH KOCBEHHBIE U3MEPEHUS, UCCIEAOBAHUS 3aBUCUMOCTEN (PM3MUECKUX BEIMYHUH U TTOCTAHOBKY OIBITOB MO MPOBEPKE
IIPEIIOKEHHBIX TUITOTES.



Bonbioe BHUMaHME YIENsSETCS PENICHUI0 Pacu€THBIX M KauyeCTBEHHBIX 3amad. [lpu sTom miis pacu€THhIX 3a7ad
NPUOPUTETOM SIBIISIFOTCS 337a4d C SIBHO 3a/IaHHOM (PU3NYECKONW MOJEIBIO, TO3BOJISIONINE MPUMEHATh U3yUEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOTO pasjeiia Kypca, TaKk ¥ UHTErpUPYsS 3HAHUS M3 Pa3HbIX pa3aelnoB. JlJid KadeCTBECHHBIX 3a/1ad
IPUOPUTETOM SIBIISIFOTCS 3aJ]aHMsI Ha OOBSICHEHHE MPOTEKaHUs (PU3UIECKUX SIBJICHUN W TPOIIECCOB B OKPY)KAIOIICH JKU3HHU,
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 (PU3UKUA HA YPOBHE CPEIHET0 OOIIero oO0pa3oBaHMs JOHKCH M3y4aThCsl B YCIOBUSX MPEAMETHOTO
KaOuHeTa (PU3MKK WIM B yCIOBHUSX WHTEIPUPOBAHHOTO KAaOWHETa MPEIMETOB €CTECTBEHHO-HAYYHOTO IMKiIa. B xabuHere
(GU3UKU TOJDKHO OBITH HEOOXOAMMOE JIA0OpaTOpHOE 000PYI0BaHUE ISl BHIMIOJHEHUSI YKa3aHHBIX B Mporpamme mo ¢Gu3nke
YUYEHUYECKUX MPAKTUIECKUX PabOT U JEMOHCTPAIIMOHHOE 000pyI0BaHHE.
JleMOHCTpaniMoOHHOE 00O0pyI0oBaHUE (POpPMHUPYETCS B COOTBETCTBHH C MPUHIMIIOM MUHUMAJIBHON MOCTaTOYHOCTH U
o0OecreunBaeT MOCTAaHOBKY MEPEYUCICHHBIX B TporpaMme Mo (U3MKE KIIOYEBBIX JAEMOHCTpAlMU IS KCCIEAOBaHUS
M3Y4aeMbIX SBJICHUN U MTPOLIECCOB, IMITUPUUECKUX U (PYHTAMEHTAIbHBIX 3aKOHOB, UX TEXHHUYECKUX MTPUMEHEHUH.
JlabopaTopHoe o00OOpyJOBaHUE JUIsI YYEHUYECKUX MPAKTHUUYECKUX padoT QGopMUpYyeTCsl B BHAEC TEMaTHUYECKUX
KOMIUIEKTOB M OOecleynBaeTcsi B pacu€Te OJHOTO KOMIUIEKTa Ha JABYX OOydJarommxcs. TeMaTHYeCKHe KOMIUICKTHI
71a060paToOpHOTO O0OPYIOBAHUS JOJDKHBI OBITH MOCTPOCHBI Ha KOMIUJIEKCHOM HCIOJIb30BAHWU AHAJIIOTOBBIX U IH(PPOBBIX
MpUOOPOB, a TAK)KE KOMITBIOTEPHBIX U3MEPUTETHHBIX CUCTEM B BHJI€ IU(PPOBBIX TaOOPATOPHUH.
OCHOBHBIMHU TIEJISIMU M3y4eHUs] PU3UKHU B 0011eM 00pa30BaHUU SBIISIOTCS:
e (dopmupoBaHHE WHTEpeca M CTpPeMJICHHS OOYydYaloImUXCsl K HAyYHOMY H3YYCHHUIO TPUPOIBI, pPa3BUTHE WX
MHTEJJIEKTYyaJIbHBIX ¥ TBOPYECKUX CIIOCOOHOCTEI;

e pa3BUTHE TPEICTABICHWI O HAYYHOM METOJE TO3HaHWS M (OPMUPOBAHME HCCIEAOBATEIHCKOTO OTHOIIEHUS K
OKPY>KaIOIIUM SIBIICHUSIM;

e (QopMupoBaHuEe HAYYHOTO MHPOBO33PEHHUS KaK pe3yslbTara W3Yy4YeHUS OCHOB CTPOEHUS MaTepuu U
(GyHIaMEHTAIbHBIX 3aKOHOB (DU3HUKU;

e (opMupoBaHUE YMEHHI OOBICHATH SBIICHUS C UCIIOJIb30BaHUEM (DU3UUYCCKUX 3HAHWUN U HAyYHBIX JJOKA3aTEIbCTB;

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



JlocTxkeHre 3THX LieJieil o0ecreynBaeTCsl pelieHueM CIeAyIONINX 3aJad B MpoIlecce M3ydyeHUs Kypca (U3MKH Ha
YpOBHE CpeHEro 0011Iero 0opa3oBaHus:

NpUOOpETEeHNE CUCTEMBI 3HAaHUN 00 00IUX PU3NYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPUSX, BKIIOUAsi MEXAHUKY,
MOJIEKYJISIPHYIO (DU3HKY, STIEKTPOAUHAMUKY, KBAHTOBYIO (DU3UKY U DJIEMEHTHI acTPOPU3UKH;

dbopMHupoBaHrE YMEHUHN TPUMEHATH TEOPETUUECKHUE 3HAHUS JJIsl OOBSICHEHUS (PU3NUYECKUX SIBJICHUHN B TIPUPOE U IS
MPUHATHUS TPAKTUUYECKUX PEIICHUHN B MOBCEIHEBHOMN KU3HU;

OCBOEHHE CMIOCOOOB PEIICHUS PA3NUYHBIX 33]a4 C SBHO 33JJaHHON (DPU3HUECKON MOJIENbI0, 33/1a4, TIOPa3yMEBAIOIINX
CaMOCTOSTENIbHOE CO3/IaHNe (PU3NYECKON MOJIEeIN, aJICKBATHON YCIIOBUSAM 3a/a4H;

NoHUMaHue GU3NUECKIUX OCHOB U MPUHIIUIIOB JIEHCTBUSI TEXHUYECKUX YCTPOMCTB M TEXHOJIOTHYECKUX MPOIECCOB, UX
BIIMSIHUS HA OKPYKAIOIIYIO CPENy;

OBJIAJICHUE METOJAaMHU CaMOCTOSITEJIbHOTO IJIAHUPOBAHUS U NPOBEICHUS (PU3NYECKHX SKCIEPUMEHTOB, aHaIu3a U
UHTEpIpeTaluu nHOOpMAIUK, ONIPEACIICHHS TOCTOBEPHOCTH MOJIYYEHHOTO pe3yibTaTa;

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

Ha usydenue ¢usuku (6a30BbIi ypOBEHb) Ha yYpOBHE cpeaHero odmiero obpasoBanus orBoauTcs 136 dacoB: B 10
Kiacce — 68 dgacoB (2 gaca B Hefienro), B 11 kmacce — 68 gacoB (2 yaca B HEAEIO).

[Ipemmaraemeiii B mporpamMme 1o (HU3UKE TepeYCHb JIAOOPATOPHBIX WM  MPAKTHYECKUX padoOT  SBISAECTCS
PEKOMEHIOBAaHHBIM, YYHTENb JEJIacT BHIOOpP MPOBEICHHS JTAOOPATOPHBIX PA0OT M OMBITOB C YYETOM WHJIMBHUIYATBHBIX
0COOEHHOCTEH 00yUYarOIIMUXCA.



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 ¢pu3nyecKux SBICHUM U mpoiieccoB. Hayunble runote3sl. Ousnueckre 3aKOHBI U TEOpUU. | paHHIIbI
MPUMEHUMOCTH (PU3HUYECKUX 3aKOHOB. [[pUHIIAIT 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.

[Tepemernienue, CKOPOCTh (CpeAHSISE CKOPOCThb, MTHOBEHHAsI CKOPOCTh) U YCKOPEHHE MaTEepUaIbHON TOUYKH, UX TMTPOCKIIUU
Ha OCH CUCTEeMbI KoopauHaT. CloXeHHUE NEPEMEIICHUN U CIIOKEHUE CKOPOCTEH.

PaBHOMepHOE M pPaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JIBrKeHHE. [paduku 3aBUCMMOCTH KOOPJWHAT, CKOPOCTH,
YCKOPEHUS, MyTH U NIEPEMEIICHNS] MATEPUATBHON TOYKH OT BPEMEHH.

CBobOosHOE TIafieHue. Y CKOpeHUE CBOOOIHOTO MaiCHUS.

KpuBonuneitHoe nBmxeHue. [BUKEHNE MAaTepUaTIbHOW TOYKH MO OKPY>KHOCTH € MOCTOSIHHOW MO MOJYJII0 CKOPOCTBIO.
VYrioBasi CKOpOCTh, TUHEHHAsI CKOPOCTh. [lepron u yactora obpamienus. LleHTpocTpeMuTeIbHOE YCKOPEHHE.

TexHudeckne yCTpOMCTBA M IPAKTUUYECKOE IMPUMEHEHUE: CIUJIOMETp, ABUKEHUE CHAPSANIOB, LECMHBIE U PEMEHHBIC
rnepenayvu.

Jlemoncmpayuu

Mojenb cucTeMsbl OTCUETA, IUTIOCTPAIUSA KHHEMATUYECKUX XapAKTEPUCTUK IBUKCHUS.



[IpeobpazoBanue ABUKEHUN C UCTIOJIB30BAHUEM MPOCTHIX MEXaHU3MOB.

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

HaGnronenue nBmkeHus Tena, OpOoIIeHHOro MO/ YIJIOM K TOPU30HTY U TOPU30HTANIBHO.

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 JIBMYKEHUH C HAYAIIbHOM CKOPOCTBIO, PABHOU HYIIIO.

N3ydenune nBMKEHUS IAPUKA B BA3KOMN )KUIKOCTH.

N3yuenue nBuxeHus Teia, OPOIIeHHOTO TOPU3OHTAIIBHO.

Tema 2. /lunamuxa

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

Macca tena. Cuna. [Ipunuun cynepno3uunu cui. Bropoii 3akon HeroTOoHa AJisi MaTepuanbHOM 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 tpenns. Cuna CONpoTUBIICHUS MPU JBIKEHUU Teja B KUIKOCTU UJTU Ta3e.

[TocTtynarenbHOE 1 BpalllaTeIbHOE JBHKEHUE a0COJIFOTHO TBEPAOTO Tea.

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

TexHuueckre yCTpOMCTBA U IMIPAKTUYECKOE TPUMEHEHHE: TTOAIUITHUKY, IBUKEHUE NCKYCCTBEHHBIX 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 CHII YIIPYTOCTH, BO3HUKAIOIINX B MPYKUHE U PE3UHOBOM 00paslie, oT ux aedopMaluu.

HccnenoBanue ycioBuil paBHOBECHS TBEPAOTO TENA, UMEIOLIETO OCh BPAIICHUS.

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 IB)KEHHE.

Pabota cunbl. MOIHOCTH CUJIBL.

KuneTtnueckast sHeprus MatepuainbHO TOUKU. Teopema 00 M3MEHEHUU KUHETUYECKON 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 JHEPTUH.

Yrpyrue 1 Heynpyrue CTOJIKHOBEHMUS.

TexHuyeckue ycTporucTBa U NPAKTUYECKOE MPUMEHEHHE: BOTOMET, KONIEP, IPYKUHHBIN MACTOJIET, ABUKECHHUE 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. Ocro6bl MONEKYNAPHO-KUHEMUYUECKOU Meopuu

OcCHOBHBIE TOJOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUU U MX ONBITHOE O0OCHOBaHWE. BpOoyHOBCKOE IBHKEHUE.
Huddysus. Xapakrep IBUKEHUS U B3aUMOJICHCTBUS YaCTHUIl BellecTBa. MoJIesn CTpOeHuUs ra30B, KUAKOCTEH U TBEPABIX Tell
U OOBACHCHUE CBOMCTB BEIIECTBA Ha OCHOBE ATHUX Mojeneid. Macca u pa3Mmepbl Moliekys. KonaumdecTBO BeliecTBa.
[ToctostnHas ABoranapo.

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 ¢ MOCTOSTHHBIM
KOJIMYECTBOM BellecTBa. [ 'paduyeckoe npeicTaBieHrne U30IPOLIECCOB: 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, TI0Ka3bIBAIOIIUE CYIIIECTBOBAHUE MEKMOJIEKYISIPHOTO B3aUMOICHCTBUSI.

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

OnbITHl, WILTIOCTPUPYIONINE YPAaBHEHUE COCTOSIHUS MI€AIbHOTO Ta3a, M30IPOLIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul



Omnpenenenre Macchl BO3/1yXa B KJIACCHOM KOMHATE HAa OCHOBE U3MEPEHH 00bEMa KOMHATBI, JABJICHUS U TEMIIEPATyPhI
BO3/yXa B HEW.

Hccnenoanne 3aBUCUMOCTH MEXKTY ITapaMeTPaMH COCTOSIHUS Pa3peKEHHOTO 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

V3MeHeHre BHYTpEHHEN SHEPruu Teja Mpu COBEPIIEHUU pabOThl: BbUIET MPOOKH U3 OyTHUIKH 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.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3mepenne yaeapHON TEIII0EMKOCTH.

Tema 3. Acpecamnbie cocmoanus eéeuyecmea. Dazoevie nepexoovl

[TapooGpazoBanue u konaeHcamusi. Mcnapenue u kurneHue. AOCONIOTHAsS M OTHOCUTENbHAS BIAXKHOCTH BO3AYXa.
Hacepimennsiii nap. Y penpHas TEmIoTa napoodpazoBaHusi. 3aBUCUMOCTb TEMIIEPATYPbI KUTICHUS OT J1aBJICHUSI.



Teépnoe Teno. Kpucrammueckue u amopdHbie Tena. AHU30TPOMHS CBOWCTB KPHUCTALIOB. JKHIKHE KPUCTAJUIBI.
CoBpeMeHnHbIe MaTepuaibl. [InaBnenne u kpuctaumsanus. Y eibHas Teriota miasieHus. Cyomumanus.
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. JiaekTpoguHaMHuKa

Tema 1. dnekmpocmamuxa

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

B3anmopneiictBue 3apsanoB. 3akoH Kynona. ToueuyHblil anekTpudeckuid 3apsaf. JDnekrpuyeckoe noje. Hanpsok€HHOCTD
ANEKTpUYecKoro nojs. [IpuHuun cynepno3uuumn aeKTpUIecKuX noseu. JImHuu HanpspkEHHOCTH AJIEKTPUYECKOTO MOJIS.

PabGora cun snekrpoctatudeckoro mois. [lorennuman. Pasznocts moreniuanoB. [IpoBOMHUKM M JAUDIIEKTPUKH B
ANEKTPOCTATUYECKOM ToJIe. JIu3ieKTpryecKast HpOHULAEMOCTb.

DNeKTpoEMKOCTh. KoHieHcaTop. DIeKTPOEMKOCTD MIIOCKOT0 KOHJICHCATOpa. DHEPTUS 3apsSKEHHOTO KOHAEHCATOpA.

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

Jlemoncmpayuu



Y CTpONCTBO U MPUHIMIT AECUCTBUS dJIEKTPOMETPA.

B3auMoericTBrE HA3EKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEI.

[IpoBOOHUKH B AIEKTPOCTATUYECKOM MOJIE.

DJIeKTpOCTaTUYECKasl 3alUTA.

JIM3IIEKTPUKY 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 35eKTpOEMKOCTH 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 AENBHOE CONPOTHBIEHME BewiecTa. llocnemoBaTtenbHOE, mapalieNbHOE,
CMEIIIaHHOE COCIMHEHNUE MPOBOJHUKOB.

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

DONEeKTPOABMKYIIAs CUJIa W BHYTPEHHEE COMPOTHUBJICHHUE MCTOYHMKAa Toka. 3akoH OMa majisi MOJHOM (3aMKHYTOM)
aneKTpuYeckoil nenu. Kopotkoe 3aMbIKaHueE.

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

DIIEKTPUYECKU TOK B BakyyMme. CBOMCTBA AIEKTPOHHBIX MYyYKOB.

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

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

DJIIEKTPUYECKU TOK B razax. CaMOCTOSITENbHBIN U HECAMOCTOSATENbHBIN pa3psan. Monnus. [1nazma.



TexHHuYecKue yCTpOWCTBA M MPAKTHYECKOE NPUMEHEHHE: aMIEepMETP, BOJBTMETP, PEOCTaT, HCTOYHHUKU TOKA,
AJIEKTpOHArpeBaTeNbHbIe MPUOOPHI, AIEKTPOOCBETUTEIbHBIE MPHUOOPHI, TEPMOMETP COMPOTHUBIICHUS, BAaKyyMHBIH IHOJ,
TEPMHCTOPBI U POTOPE3UCTOPBHI, OITYIPOBOJHUKOBBIN MO/, TAJIbBAHUKA.

Jlemoncmpayuu

N3mepeHne CUITbl TOKA U HaNIPSKEHUS.

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

CMmelaHHOE COeIMHEHNE ITPOBOIHUKOB.

[IpssmMoe wu3MEpeHHe >SIEKTPOABMXKYIIEH cHibl. KOpOTKOe 3aMbplKaHUME TaJlbBaHUYECKOIO 3JEMEHTAa M OLEHKa
BHYTPEHHETO CONPOTUBIICHHUS.

3aBUCUMOCTh CONPOTHUBIICHHS] METAIJIOB OT TEMIIEPATYPHI.

IIpoBOIMMOCTE DIIEKTPOIUTOB.

HckpoBo#i paspsia U MPOBOAUMOCTE BO3yXa.

OnHOCTOPOHHSIS IPOBOAUMOCTB THOAA.

Yuenuueckuii sxcnepumenm, nabopamopivie pabomul

N3yueHnne cMemaHHOrO COEIMHEHUS PE3UCTOPOB.

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

Habmronenue amexTpoiusa.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca usnuku 6a30Boro ypoBHs B 10 kiacce oCyHmIECTBISETCS C YUETOM COAECPKATEIBHBIX MEKIIPEAMETHBIX
CBA3EH C KypcaMH MaTeMaTUKu, OMOJIOTUU, XUMUH, reorpaduu U TEXHOJIOTUH.

Meowcnpeomemnvle noHamus, CBA3aHHbIE C W3YYEHHEM METOJOB HAy4YHOrO TIIO3HAHUS: SIBJIEHUE, HAy4YHbIH (QaxT,
runote3a, Gpuznyeckas BeJIMUnHa, 3aKOH, Teopus, HAOII0eHIE, SKCIIEPUMEHT, MOJICTUPOBAHHIE, MOJIEIb, U3MEPEHUE.

Mamemamuka: penieHUe CUCTEMbl YpaBHEHUH, JUHEHHaAs (QyHKUUs, mapadoia, runepboia, ux rpaukyd U CBOMCTBA,
TPUTOHOMETPUYECKUE (YHKIMH: CUHYC, KOCHHYC, TaHI€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI M UX IIPOEKIMU Ha OCU KOOPJIMHAT, CIIOKEHNE BEKTOPOB.



Buonocus: mexaHnyeckoe ABMKEHHE B KUBOW mpupone, 1uddys3us, ocMoc, TEMIO0OMEH KUBBIX OPraHU3MOB (BHUbI
TEIJIONEepPEIauH, TEMJIOBOE PABHOBECHE), JJIEKTPUUECKHE SIBJICHUS B )KUBOM IPHUPOJIE.

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 TEXHHMKE (pakeTa, BOJOMET U JPYyrue), JBUraTelb 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, ANEKTPOHArPEBATENbHBIE TPUOOPHIL, FJEKTPOOCBETUTENbHBIE MPUOOPHI, T'AJIbBAHUKA.

11 KITACC

Paznen 4. djekTpoaAMHAMMKA

Tema 3. Macnummnoe noe. IneKmpomMazHUMHAA UHOYKUUSA

[TocTostHHbIE MarHUTHl. B3anmoaelcTBHUE MOCTOSIHHBIX MAarHUTOB. MarHuTHOE moje. BekTop MarHMTHOW MHAYKIHH.
[IpyHIMI CynmEepro3uIMM MarHUTHBIX Mosie. JImHnn MarHuTHOW MHAYKOMHM. KapThHa JTWHWM MAarHUTHOW WHIAYKLIHM ITOJS
MMOCTOSIHHBIX MAarHUTOB.

MarnutHoe noJie NpOBOJHUKA ¢ TOKOM. KapTuHa nTuHM MHAYKIUA MAarHUTHOTO MOJIA JJIMHHOTO MPSIMOTO TPOBOIHUKA
1 3aMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIKHA ¢ TOKOM. OnbIT DpcTena. BzaumoaelictBue NpoBOIHUKOB 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 MHAYKUIHUH. [I0TOK BEeKTOpa MarHUTHOW MHAYKUIUU. DIEKTPOABUKYIIAs CHJIa HMHAYKIUU.
3aKOH JIEKTPOMarHuTHOW uHAYKIuu Dapajes.



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

[IpaBuno Jlenua.

NHaykTUBHOCTD. SIBIEHHE CAMOMHAYKIWN. DIIEKTPOABUKYILIAS CHUJIa CAMOUHIYKIIHH.

DHeprusi MarHUTHOTO TOJIS1 KATYIIKU C TOKOM.

DJIEKTPOMarHuTHOE MoJIe.

TexHuyeckre yCTpoMCTBa U MPAKTUYECKOE MPUMEHEHHE: MIOCTOSHHBIE MAarHUTHI, JIEKTPOMATHUTHI, SJIEKTPOJIBUTATEb,
YCKOPUTEIU AJIEMEHTAPHBIX YaCTHL], MHAYKIIUOHHAS TI€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 AeicTBUSI MOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

UccnenoBanue sBICHUS JIEKTPOMAarHUTHON MHIAYKIIUH.

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



KonebarenbHast cuctema. CBoOOgHBIE MexaHWuyeckue koiebanus. ['apmonuueckue konebanus. Ilepmon, uactora,
amMInTyna u ¢asa konedanuid. [IpyXxuHHBIN MasTHUK. MaTeMaTHdecKuii MasTHUK. Y paBHEHHE TAPMOHUYECKHUX KOJICOAaHUH.
[IpeBparienue sHepruu Npyu rapMOHUYECKUX KOJICOAHUSIX.

Koneb6arenbubiit  koHTYp. CBOOOAHBIE 53JIEKTPOMAarHUTHBIE KOJEOAHUS B HACATBHOM KOJI€OaTeIbHOM KOHTYpE.
AHaJIOrUs MEXy MEXaHHUYECKUMH U 3JIEKTPOMarHuTHeIMU KoJjieOanusiMu. @opmysna Tomcona. 3aKoH COXpaHEHUSI SHEPTUU B
UJ€ANTbHOM KOJIEOATEIIbHOM KOHTYDE.

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

ITepemenHbIil TOK. CHHYCOHUIAIbHBIN IEPEMEHHBIN TOK. MOIHOCTh NEPEMEHHOIO TOKA. AMIUIUTYIHOE U ACHCTBYIOLIEE
3HAYEHUE CUJIbI TOKA U HANIPSHKEHUS.

Tpancpopmarop. IlpousBonacTBo, nepepadya U MOTPEOJICHUE SJIEKTPUUYECKOM SHEPTHH. DKOJOTUYECKHUE PUCKH IPH
IIPOU3BOJCTBE IEKTpOdHEPrun. KynbTypa UCIIOIb30BaHUS AIEKTPOIHEPTUH B [IOBCEIHEBHON KU3HH.

TexHHuecKue yCTpOMCTBA M IPAKTHYECKOE NPUMEHEHHUE: 3JIEKTPUYECKUN 3BOHOK, I'€HEpaTop IEPEMEHHOIO TOKa,
JIMHUY DJIEKTponepenay.

Jlemoncmpayuu

HccnegoBanue napaMeTpoB KoiaeOaTenbHON cUCTEMbI (IPYKUHHBIN MM MaTEMaTUYECKUI 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 nmociie10BaTeNIbHOM COEUHEHNN 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.

HccenegoBanne NepeMEHHOIO TOKa B LIETIH U3 MOCIEA0BATEIBHO COEIMHEHHBIX KOHIEHCATOPA, KaTYIIKH U PE3UCTOPA.



Tema 2. Mexanuueckue u 31eKmMpOMaAZHUMHbLE 60JIHbL

MexaHnuueckue BOJIHBI, yclioBUA pacnpocTpaHeHus. Ilepumon. CKOpocTh pacnpOCTpaHEHHs] W JJIMHA BOJIHBI.
[Tonepeunslie U MpoAoiabHBIE BOJIHBL. MHTepdepentns u qudpakiivs 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
AIIEKTPOMArHuTHOW BoJHE. CBOMCTBA AJNEKTPOMArHUTHBIX BOJIH: OTpaK€HUE, MPETOMIICHUE, MOJspu3anus, audpakuus,
unTepdepentusa. CKOpOCTh JIEKTPOMATrHUTHBIX BOJIH.

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

[TpuHLIMIBI paIuOCBSI3U U TeNeBUACHUS. Painonokanus.

DNEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPeIbl.

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

Jlemoncmpayuu

O0pazoBaHue 1 pacIpOCTPaHEHUE MOMEPEUYHBIX U MPOI0JIbHBIX 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 BBICOTBI TOHA C aMIUIATYI0M U 4YaCTOTOM KOJIeOaHUH.

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

Tema 3. Onmuka

I'eomerpuueckas onrtuka. [IpsMonvmHenHOE pacnpocTpaHEeHHE CBeTa B OJHOpoaHOU cpene. Jlyu cera. ToueuHbid
MCTOYHHK CBETA.

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



[Ipenomnenue cBeta. 3aKOHBI MpPETOMIICHUSI CBeTa. AOCOMIOTHBIM MOKa3zaredb MpenomieHus. [lomHoe BHyTpeHHee
otpaxeHnue. [IpenenpHplil yroi noJIHOTO BHYTPEHHETO OTPAXKEHUS.

Hucnepcus ceeta. CioxHbII coctaB Oesoro cBeta. LIBer.

Cobuparonye u pacceuBaronye JMH3bl. ToHkas guH3a. DOKYCHOE PACCTOSIHUE M ONTHUYECKAsl CHJIa TOHKOM JIMH3BI.
[TocTpoenre M300pakeHUI B COOMPAIONIUX M PACCEHMBAIOMIMX JUH3aX. DOopMylia TOHKOW JHH3bBI. YBEIWYEHUE, JaBAEMOC
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. JudpaknuoHHas peméTka. YclioBUe HaOMIOJECHHUS TJIABHBIX MAaKCHUMyMOB TMpU NaJCHHUU
MOHOXPOMAaTHYECKOT0 CBETa Ha TU(PPAKIIMOHHYIO PEIIETKY.

[Tonsipuszanus ceera.

TexHuueckue yCTpOMCTBA M TMPAKTHYECKOE IMPUMEHEHME: OYKH, Jyma, ¢oToammapar, MPOEKIIMOHHBINA armapar,
MUKPOCKOII, TEJIECKOI, BOJIOKOHHAs ONTHKA, TU(PAKIIMOHHAS PEIIETKA, TOJISIPOU.

Jlemoncmpayuu

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

[TomHOe BHyTpeHHEE OTpaxkeHue. Monenb CBETOBOAA.

HccnenoBanue cBOMCTB N300payKeHU B TMH3AX.

Mopenn MUKpOCKoOMa, TEJIECKOIIA.

Habnronenue natepdepeHnu crera.

Habnronenue nudpakium ceera.

Habmronenue nucnepcuu cBera.

[Tomy4yeHue cnekTpa ¢ MOMOLIbIO TPU3MBI.

[Tonyyenue cnekTpa ¢ MOMOIIbI0 AUPPAKIUOHHON PEIETKY.

HaGnronenue nossipusaium cBeTa.

Vuenuueckuii sxcnepumenm, nabopamopusvie pabomol



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

Pazgena 6. OcHOBBI cClieIUAJIBHOM TEOPHH OTHOCHTEIBLHOCTH
I'paauiel  IPUMEHMMOCTH  KJIACCMYECKOM MeXaHUKHM. llocTymarel cnenuanbHOM — TEOpUH
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 PEIIATUBUCTCKON YaCTULIBI. DHEPTUS MOKOS.

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

OTHOCUTCIIbHOCTH.

Otkpeite u uccinenoBanue porodddexra. Onbitel A. I'. CtonmeroBa. 3akonsl GoTodPdexra. YpaBHeHHE DUHIITEHHA

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

TexHuueckue ycTpoicTBa M MPaKTHUECKOE MPUMEHEHUe: (POTodIeMeHT, (DOTONATUYNK, COTHEUHAs OaTapesi, CBETOIUOI.

Jlemoncmpayuu

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

Conneunas Oarapest.

Tema 2. Cmpoenue amoma



Mopens atoma Tomcona. OnwiTel Pesepdopaa nmo paccesnuro o -gactuil. [lnanerapuas moxaenb atoma. Iloctymater
bopa. M3nydyenne u nornouieHue (HOTOHOB MPHU MEPEXOE aToMa C OJHOTO YPOBHS SHEPTUU HA APYroil. Buasl ciekTpos.
CnexTp ypoBHEHN S3HEPTUH ATOMA BOJAOPOJA.

BonHoBebie cBoiicTBa yacTull. Bonnsl ae bpoiina. KopnyckyIspHO-BOIHOBOM JTyaan3M.

CHOHTaHHOE U BBIHYXJACHHOE U3JIy4YCHHE.

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

Jlemoncmpayuu

Mognens onbita Pesepdopra.

Ornpenenenue JUIMHBI BOJIHBI Ja3epa.

HaGnronenue mMHeWYaThIX CIIEKTPOB U3IIYUYECHHS.

Jlazep.

Vuenuueckuii sxcnepumenm, nabopamopsie pabomol

Hab6nronenue nmuHeiyaToro cnekrpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTBI, JTOKA3bIBAIOIIUE CIOXKHOCTh CTpOoeHMS siapa. OTKpbiTHE paguoakTUBHOCTU. OmnbIThl Pesepdopna mo
OTpENETICHUI0 COCTaBa paauoakTUBHOrO wu3nyueHus. CBoictBa anbda-, Oera-, ramma-usznydeHus. BrusHue
PaJIHOAKTUBHOCTH HA )KUBBIE OPTraHU3MBbI.

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

Anbga-pacnaa. DIEKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnai. ["amma-uznyyeHnue. 3aKOH paJuoaKTUBHOIO pacnajaa.

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

SnepHble peakunu. Jlenenue u CUHTE3 s1€Ep.

Anepnsiit peaktop. TepmosinepHbIii cuaTe3. [IpoOaeMbl U TepCIeKTUBDI AIEPHON YHEPTETUKUA. DKOJIOTUUECKUE aCIIEKThI
SIEPHON DHEPIETUKHU.

DneMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.



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

TexHHUeCKHEe YCTPOWCTBA M MPAKTHYSCKOE NMPUMCHCHHUE: JO3MMETp, KaMepa BuilbcoHa, SACpHBIA 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. [TpuKiIaqHOE 1 MUPOBO33PEHYECKOE 3HAYEHUE ACTPOHOMUM.

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 TJIABHOW IOCIEHOBATEIBHOCTU. 3aBUCHMOCTh «Macca —
CBETUMOCTBb» Il 3BE3] TJIABHOW IOCIIEIOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue 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

Ha6nronenust HeBOOpY>XKEHHBIM TJ1a30M C UCIIOJIb30BAHUEM KOMITHIOTEPHBIX MPUIIOKESHUM JIJIs1 OTPEISTICHUS TTOJIOKCHUS
HeOEeCHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE co3Be3/1usi CEBEpHOTO MOJYIIAPHUs U IPKUEC 3BE3IBI.



Ha6monenus B Teneckon Jlynsl, maner, Mieunoro Ilytu.

O06o0mariiee NOBTOpeHUE

Ponb ¢u3nku um acTpOHOMHUH B SKOHOMUYECKOH, TEXHOJIOTMYECKOM, COLMAIBHON U 3TUYECKOU cdepax AesITeIbHOCTU
Yesl0oBeKa, POjb U MECTO (PU3MKU M aCTPOHOMHUHU B COBPEMEHHOM HAy4yHOW KapTUHE MHpa, posib (PU3NYECKOW TEOpPUU B
dbopMUpOBaHUN TPEACTABICHUH O (PU3NUECKOW KapTUHE MHpa, MECTO (U3NYECKON KapTUHBI MHpa B OOIIEM psdy
COBPEMEHHBIX ECTECTBEHHO-HAYYHBIX MPEACTABICHUI O IPUPOJE.

MexnpeaMeTHble CBA3H

N3yuenue kypca ¢pusnku 6a30Boro ypoBHs B 11 kiacce oCymIeCTBISIETCS € yUETOM COAEPKATENBHBIX MEKIIPEIMETHBIX
CBsI3€H ¢ KypcaMy MaTeMaTHKHU, OMOJIOTUH, XUMUH, Teorpapuu U TEXHOJIOTHH.

Meowxcnpeomemnvie nouamus, CBSI3aHHBIE C M3YYEHHEM METOJIOB HAYYHOIO IIO3HAHMS: SIBJIIEHWE, HAy4yHbId (akT,
rUNoTe3a, pu3nyeckasi BEJIMUMHA, 3aKOH, TEOPHsl, HAOIIOJEHUE, SKCIIEPUMEHT, MOJEIMPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuxa: penieHHe CUCTEMbl YPaBHEHH, TPUTOHOMETPUYECKUE (PYHKIIMU: CUHYC, KOCHUHYC, TAHT€HC, KOTAaHT€HC,
OCHOBHO€ TPHUIOHOMETPHUYECKOE TOXKIECTBO, BEKTOPHl M MX IIPOCKUMM HA OCH KOOPJIMHAT, CIIOKEHUE BEKTOPOB,
IPOU3BOJHBIE DJIEMEHTAPHBIX (PYHKLMHA, NMPU3HAKK NMOJOOUS TPEYroJIbHUKOB, OIpENEiIeHHE IUIOIAIU IJIOCKUX (QUIyp U
o0BéMa Tel.

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

Xumus: CTpoe€HHUE aTOMOB U MOJEKYJ, KpPUCTAJUIMUECKas CTPYKTypa TBEPABIX TeJ, MEXaHU3Mbl OOpa30BaHUs
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, TEJNEeBH30p, aHTEeHHA, TenedoH, CBY-meuyb, MPOEKIIMOHHBIN ammapar, BOJOKOHHAs ONTHKA, COJIHEYHas
OaTapes.



IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA YPOBHE CPEJHEIO
OBHIEI'O OBPA30BAHUA

OcBoenue yuyebHoro mpenmera «®Pusnka» Ha ypoBHE CpelHero obdiiero oOpa3zoBaHus (0a30BbIA YPOBEHB) IOJIKHO
o0ecreynTh JOCTUKEHUE CISAYIOUX JIMYHOCTHBIX, METAPEIMETHBIX U MTPEAMETHBIX 00pa30BaTEIbHBIX PE3YJILTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pEe3yJbTaThl OCBOCHUS Yy4eOHOro mpeaMera «Pu3MKay JTOJDKHBI OTPa)XaTh TOTOBHOCTh M CHOCOOHOCTH
oOy4aroluxcsi pyKOBOJCTBOBATbCSI CPOPMUPOBAHHOM BHYTPEHHEH MO3ULMEH JUYHOCTH, CHCTEMOH IIEHHOCTHBIX
OpUEHTALMM, MO3UTHUBHBIX BHYTPEHHUX YOEXKIAECHWH, COOTBETCTBYIOIIMX TPAJULIUOHHBIM IIEHHOCTSIM POCCHUICKOTO
oOIIeCTBa, pacIIUPEHUE XKU3HEHHOTO ONbITa M OMNbITA ACSITEIBHOCTH B MPOLIECCE peaTu3allid OCHOBHBIX HaIPaBJICHHM
BOCIIMTATEINBHOMN JAESATENBHOCTH, B TOM YUCJIE B YACTH:

1) rpaaaHCKOro BOCIIMTAHMS:

c(OPMHUPOBAHHOCTh T'PAXIAHCKON IMO3ULUU O00YYarolerocsi Kak akTUBHOTO M OTBETCTBEHHOTO 4YJIEHA POCCHUHCKOTO
00111eCTBa;

MPUHATUE TPATULHUOHHBIX 00IIEYETOBEUYECKMX T'YMAHUCTUUECKUX U IEMOKPATUUECKUX [IEHHOCTEH;

TOTOBHOCTbh BECTH COBMECTHYIO JI€ATEIbHOCTh B MHTEpECaX I'PaXAaHCKOTO 00IIeCTBa, y4aCTBOBATH B CAMOYIPABICHUHU
B 00pa3oBaTeNIbHOI OpraHu3aluy;

YMEHHE B3aUMOJICHCTBOBATH C COLIMAIbHBIMU MHCTUTYTAaMHU B COOTBETCTBUHM C UX (PYHKUMSAMU U HA3HAUCHUEM;

TOTOBHOCTb K TYMAaHUTAPHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) NaTPUOTHYECKOTO BOCTIUTAHUSI:

c(hOpPMHUPOBAHHOCTH POCCUMCKON IPaskITaHCKOW UJIEHTUYHOCTH, NATPUOTU3MA;

[IEHHOCTHOE OTHOILIEHUE K TOCYAapCTBEHHBIM CHMBOJIAM, JOCTHKEHHUSIM POCCHICKUX YUYEHBIX B oOnacTu (pU3MKU 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 YHCJIE B IEATEIBHOCTH YUEHOIO;

OCO3HaHUE JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OyAyIIEero;

4) 3CTeTHYEeCKOr0 BOCTIMTAHHUS:

ACTETUYECKOE OTHOILIEHUE K MUY, BKJIIOUasi 3CTETUKY HAyYHOTO TBOPUECTBA, MPUCYIIET0o (PU3HIECKO HAYKE;

5) Tpy10BOr0 BOCIIMTAHHUS:

MHTEpPEC K Pa3iIu4HbIM cepaM NMpodecCUOHANBHON AESATEIbHOCTH, B TOM YHCJIE CBSI3aHHBIM C (PU3UKOM U TEXHUKOH,
YMEHHE COBEpIIATh OCO3HAHHBIN BbIOOp Oyayiel mpoecCuu 1 pean30BbIBaTh COOCTBEHHbBIE KU3HEHHBIE TUIAHBI;

TOTOBHOCTh M CLIOCOOHOCTh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 00J1acTh (PU3UKU HA MTPOTSIKEHUH BCEU JKU3HMU;

6) 93K0JI0rHYecKOro BOCIIMTAHMA:

c(OPMHUPOBAHHOCTH IKOJIOTMUECKON KYJIbTYpbl, OCO3HAHHUE INI00ATBHOTO XapaKTepa SKOJIOTMUECKUX MPoOeMm;

IUIAHUPOBAHUE M OCYILIECTBICHUE EHCTBUM B OKPYKAKOUIEH Cpele Ha OCHOBE 3HAHUS LIEJEH YCTOMYHMBOTO Pa3BUTHS
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 HAYYHOMU JIeATEIbHOCTH, TOTOBHOCTh B MPOLECCE U3YUYEHUS (PU3UKH OCYIIECTBISATH MPOCKTHYIO U
MCCJIEI0BATENbCKYIO IESITEIbBHOCTh UHANBUIYAJIBHO U B TPYyIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHBbIC YHHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

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



BBISIBIIATH 3aKOHOMEPHOCTH U MMPOTHUBOPEUHUS B PACCMATPUBAEMBIX (DM3UUECKUX SBICHUSX;

pazpabaTheiBaTh IJIaH pEHICHUS MPOOJEeMbl ¢ Y4€TOM aHalu3a WMEIOMIUXCS MaTepUalbHbIX M HEMaTepHaIbHBIX
peCypcoB;

BHOCUTH KOPPEKTHUBBI B JICSTEIBHOCTD, OLICHUBATH COOTBETCTBUE PE3YJbTATOB LICJISIM, OLICHUBATh PUCKHU MOCIIECICTBUM
JIEATEIILHOCTH;

KOOPJIMHUPOBATH U BBITIONHATE PabOTy B YCIOBUSAX PEaTLHOTO, BUPTYATHLHOTO M KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIUICHUE MPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.

Ba3oBnle ucciienoBarejLCcKHe 1eiCTBUSA.

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

BJIaJICTh HaBBIKAMHU Y4€OHO-HUCCIIEIOBATEILCKON M MPOEKTHOM JEATEbHOCTH B 00JIaCTH (PU3HUKH, CIIOCOOHOCTHIO U
TOTOBHOCTBIO K CAMOCTOSITEJIbBHOMY MOUCKY METOJIOB pelieHus 3a7ad (PU3NYECKOro CoACepKaHusl, MPUMEHEHUIO Pa3InYHBIX
METOJ OB IMO3HAHMS,

BJIQJIETh BUJAMH JACATEILHOCTH MO MOJYYSHHUIO HOBOTO 3HAHUS, €r0 MHTEPIIPETALNH, TPEoOpa30BaHUI0 U IPUMEHECHUIO
B Pa3JIMYHBIX YUEOHBIX CUTYyAIUSAX, B TOM YHCJIC MPH CO3aHUU YIEOHBIX IIPOCKTOB B 001aCTH (DU3UKH;

BBISIBIIATh IPUYMHHO-CIICICTBEHHBIE CBSI3M U AKTYaJM3UPOBATH 3aJ]1a4y, BBIJIBUTATh THMIIOTE3Y €€ PEIICHUS, HAXOAUTh
apryMEHTHI JJIs1 IOKA3aTENbCTBA CBOMX YTBEPKIACHUM, 3a/1aBaTh MapaMeTPbl U KPUTECPUH PEIICHUS,

aQHAJIM3UPOBATh TOJIYYEHHBIE B XOJI€ PEIICHUS 3aJa4d Pe3yJbTaThl, KPUTHYECKH OLIEHUBATh HMX JOCTOBEPHOCTb,
MIPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBUSIX;

CTaBUTh M (OPMYJIHUPOBATH COOCTBEHHBIC 3a7ayd B OOpa30BaTEIbHOM ACSATEIBLHOCTH, B TOM UHCIE TMPU U3YYECHUU
busuKy;

JaBaTh OLICHKY HOBBIM CUTYallUsIM, OLICHUBATH NPUOOPETEHHBIN OIBIT;

YMETh MEPEHOCHUTH 3HAHMS 110 (PU3UKE B MPAKTUUYECKYIO 00JIaCTh )KU3HEACSITEIbHOCTH;

YMETh UHTETPUPOBAThH 3HAHMSI U3 PA3HBIX MPEAMETHBIX 00JIacTeH;

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

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

Pabora ¢ ungopmanmeii:



BJIQ/JIETh HAaBbIKAMHU TMOJy4YeHHs HHQOpMAIMU (PHUIUYECKOTO COACpNKAHUS W3 HCTOUYHUKOB pAa3HBIX THUIIOB,
CaMOCTOSITENIbHO OCYIIECTBIISATh TMOUCK, aHAIM3, CUCTEMATH3AlMI0 W HMHTEPHIpETalio WH(pOpMAalMKU pa3TUYHBIX BUAOB H
(dbopM npeacTaBICHUS;

OLIEHMBATH JOCTOBEPHOCTh HH(OPMALINH;

UCIIONIb30BaTh CpeICTBa HWH(MOPMALMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTUH 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 TEKCThl (PU3NUECKOIO COJEPKAaHUS B pa3M4HbIX (popmarax ¢ yyéTOM HazHayeHUs MH(OpPMALMU U LIEJIEBOM
ayJIUTOpUH, BbIOMpast ONTUMAJIBbHYIO (OpMY MPEICTABICHUS U BU3yaIu3alluu.

KoMMyHMKaTHBHBIE YHHBEpPCAJIbHbIC Y4eOHbIe NeHCTBHA:

OCYIIECTBIIATH OOIIEHHE HA YpoKaX (PU3UKHU U BO BHE-YPOUHO JI€ATEIbHOCTH;

pacrno3HaBaTh NPEANOCHIIKA KOHQIUKTHBIX CUTyallui 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 METO/bl COBMECTHBIX JACUCTBUN C YUETOM OOLIMX MHTEPECOB M BO3MOXKHOCTEH KaXKI0To 4jieHa
KOJIJIEKTUBA;

IIPUHAMATh LEIM COBMECTHOU NEATENBHOCTH, OPraHW30BBIBATH M KOOPAUMHUPOBATH INEHUCTBUSA IO €€ JNOCTHKEHHIO:
COCTABJISITh IUIAH JEWUCTBHM, paclpefessTb poOiad C y4ETOM MHEHHMH YYaCTHUKOB, OOCYXKIaThb PE3yJbTaTbl COBMECTHOMN
padoTHI;

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

IpEAJIaraTb HOBBIE MPOEKTHI, OLEHUBATh UAEU C MTO3UIIMN HOBU3HBI, OPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYILECTBJISATh TO3UTUBHOE CTPATErMYECKOE TMOBEACHUE B pPA3JIMYHBIX CHUTYalUSAX, IPOSBIATH TBOPYECTBO H
BOOOpaXKeHHUE, OBITh HHUITHATUBHBIM.



PeryasiTuBHbIe yHUBepCaJbHbIE Y4eOHbIE NeiiCTBUSA
Camoopranusanus:
CaMOCTOSTENIbHO OCYIIECTBIISITh IO3HABATENBHYIO JEATEIBHOCTh B 00JIacTU (DU3UKM U ACTPOHOMHH, BBISBIISTH
po0JIeMbl, CTaBUTh U (HOPMYITUPOBATH COOCTBEHHBIE 33]1a4H;
CaMOCTOSITEJIBHO COCTAaBJISITh IJIAH PELICHHS PACUETHBIX M KAYECTBEHHBIX 33J1a4, IUIAH BBINOJHEHUS MPAKTHYECKOU
paboThI C YIETOM UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEANIOUTECHUN;
JlaBaTh OLICHKY HOBBIM CUTYalUsIM;
pacuIMpsaTh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEOYTCHUH;
Jie1aTh OCO3HAHHBIN BBIOODP, apryMEHTUPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTH 32 PEILICHUE;
OIICHUBATh TPUOOPETEHHBIN OIIBIT;
CrocoOCTBOBaTh (OPMUPOBAHUIO M TMPOSBICHUIO JPYIULIUM B 00JacTH (DU3MKHU, IOCTOSHHO TIOBBIIIATH CBOM
o0pa3oBaTeNbHbIN U KYJIbTYPHBIA YPOBEHb.
CaMOKOHTPOJIb, 3MOIMOHAJIbHBIN HHTEJJIEKT:
JlaBaTh OLIEHKY HOBBIM CHUTYalMsIM, BHOCUTb KOPPEKTHUBBI B JIESITEIBHOCTb, OLEHUBATh COOTBETCTBUE PE3YJIHLTATOB
LEIISIM;
BJIJIETh HABBIKAMH MO3HABATEIHLHOM peIEKCHHN KaK OCO3HAHUS COBEPIIAEMBIX IEUCTBUN U MBICIUTEIBHBIX MPOIIECCOB,
UX PE3YJIbTAaTOB U OCHOBAHMIA;
UCIIOJIb30BATh IPUEMBI PeIICKCUU ISl OIEHKH CUTYaIlid, BEIOOpa BEPHOTO PEIICHHUS;
YMETh OLICHUBATH PUCKU U CBOEBPEMEHHO MTPUHUMATH PEIICHUS 10 UX CHUKECHUIO;
MIPUHUMATH MOTUBBI U apPTYMEHTHI APYTUX MPU aHATIU3E PE3YIBTATOB AEATEILHOCTH;
MPUHUMATH ce0s1, TOHUMAasi CBOM HEJOCTaTKU U JIOCTOMHCTBA;
IIPUHUMATh MOTUBBI U AQpTYMEHTBI APYTUX [PU AHATU3E PE3YIbTATOB ACATEIbHOCTH,
MPU3HABATh CBOE MPABO U MIPABO JIPYTUX HA ONTHOKH.
B mporiecce qocTHXeHUs TUYHOCTHBIX PE3yJIbTAaTOB OCBOSHUSI TPOTrpaMMBbl 10 (pU3UKe Il YPOBHS CPeaHEro oOIIero
o0pa3oBaHus y 00y4arOIIMXCcsi COBEPUICHCTBYETCS SMOLIMOHAIBHBIM UHTEIUIEKT, MPENoaraiuii copMIUpPOBAHHOCTS:



CaMOCO3HaHHUA, BKJIIOYAIOIIETO CIMOCOOHOCTh MOHMMATh CBOE HMOLMOHAIBHOE COCTOSHHME, BHUAETH HANpaBICHUS
pa3BUTHUSL COOCTBEHHOM SMOIIMOHANBHOM cepbl, OBITh YBEPEHHBIM B ce0€;

CaMOpETYyJINPOBaHUs, BKIIOYAIOIIET0 CaMOKOHTPOJb, YMEHHE IIPUHUMAaTh OTBETCTBEHHOCTh 3a CBOE IIOBEJACHME,
CIIOCOOHOCTh aJJalTUPOBATHCS K AMOLIMOHAIBHBIM U3MEHEHUSIM U MIPOSBIIATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

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

SMIIATUH, BKJIIOYAKONIEH CHOOCOOHOCTh MOHHMMATh AMOLMOHAIBHOE COCTOSHUE [JPYrUX, YYUTBIBaTh €ro IpHu
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 COBPEMEHHOM TEXHUKHU U TEXHOJOTHM, B IPAKTHYECKON AEATEIbHOCTH JIIOJIEH;

YUHUTBIBATh TPAHUIBI TPUMEHEHUSI M3YYEHHBIX (PU3MUECKUX MOJENEH: MaTepuabHas TOYKa, MHEpUUaIbHas CUCTEMaA
oTcuéTa, aOCOJIOTHO TBEPAOE TENO, MJCANbHBINA Ta3, MOJAEIU CTPOCHMS Ta3oB, >KMJIKOCTEH M TBEPABIX TEN, TOUCUHBIN
AIIEKTPUYECKUH 3apsi/i IPU pelIeHnH GU3NYECKUX 3a/1a4;

pacno3HaBath (U3MUECKUE SBJICHHS (IIPOLIECCH) W OOBICHATH MX HA OCHOBE 3aKOHOB MEXaHWKH, MOJEKYISPHO-
KMHETUYECKOW TEOpHHM CTPOCHMSI BEIIECTBA M DSJIEKTPOJAMHAMHUKUA: PABHOMEPHOE W PABHOYCKOPEHHOE MNPSIMOJHMHENHOE
JBUYKEHUE, CBOOOHOE Ma/IeHUE TeJl, IBMXKEHHE MO OKPYKHOCTH, MHEPLMS, B3aUMOAEHCTBUE Ted, nudPy3usi, OpoyHOBCKOE
JABUKEHHE, CTPOEHHUE >KUIKOCTEH M TBEPIBIX Tel, U3MEHEHHE O00bEMa Teld MpU HarpeBaHUU (OXJIAKICHHUH), TEIUIOBOE
paBHOBECHE, HCIAPEHNE, KOHICHCALMS, IJIABJICHUE, KPUCTAIUIN3aLUs, KUIIEHUE, BIAKHOCTh BO3yXa, IOBBIIICHUE JABJICHUS



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

OIMHCHIBATh MEXaHUIECKOE JBUKCHHE, UCTIONB3Ys (PU3NYeCKre BETMIMHBI: KOOPANHATA, Ty Th, IEPEMEIEHUE, CKOPOCTb,
yCKOpEHHUE, Macca Tella, Chjla, UMITYJIbC Tella, KMHETUYECKash SHEpTus, MOTCHIMAIbHAs SHEPTus, MEeXaHWueckas padorta,
MEXaHWYEeCKass MOIIMHOCTh; TPU ONHUCAHWHM TPABUIHHO TPAKTOBATh (PU3WYECKUA CMBICI HCIOJb3YEMbBIX BEIMYMH, HX
0003HaYEHUS U €AUHUIILI, HAXOIUTH (DOPMYJIBI, CBSI3BIBAIONINE JAHHYIO (PU3UICCKYIO BETUIMHY C APYTUMHU BETUIMHAMM,

OMHCHIBATh U3YUCHHBIC TETUIOBBIE CBOWCTBA TEJ M TEIJIOBBIC SBJICHUS, UCIONB3YS (PU3NUECKHE BEITUYHMHBI: JTaBJICHHUC
rasa, TeMIeparypa, CpelHss KUHETHYECKash SHEPTHs XaOTHUYECKOTO IBIDKCHHS MOJICKYJ, CpeIHEKBaJIpaTHYHasi CKOPOCTh
MOJIEKYJI, KOJIMYECTBO TEIUIOThI, BHYTPEHHSSA HHEpPrus, pabora raza, KOd(PPUIMEHT IMOJE3HOTO JEUCTBHUS TEIJIOBOTO
JBUTATENSI; TP OMHCAHWUHW TIPABWJIBHO TPAKTOBATh (DM3MYECKUN CMBICT HCIOJB3YEMBIX BEIMYMH, WX OOO3HAYEHUS W
S AMHUITBI, HAXOUTh (DOPMYJIBI, CBSI3BIBAIOIINEC JAaHHYIO (PM3MYECKYIO BETMYUHY C IPYTUMH BEIIMUNHAM;

OMKCHIBATh H3YYCHHBIC JJIEKTPUUECKHE CBOMCTBA BEIIECTBA M JJIEKTPUUECKUE SABJICHHS (TIPOLIECCHI), HCIOJIb3YS
(bu3MYeCKUEe BEIMYUHBI: JJICKTPUUECKHUM 3apsf, HJIEKTPUUECKOE TI0Jie, HANPsHKEHHOCTh TOJIS, MOTEHLHAN, Pa3HOCTh
MOTEHIMAJIOB; MPU ONMUCAHWUU TPABWIBHO TPAKTOBATh (PU3UYECKUN CMBICI HCIOJB3YEMbIX BEIWYUH, UX OOO3HAYCHUS U
SIMHUITBL, YKa3bIBaTh ()OPMYIIBI, CBS3BIBAIONTNE JAHHYIO (PU3HUECKYIO BEIMUUHY C IPYTUMH BEIIMUYUHAMU;

aHATM3UPOBaTh (PU3UYECKUE MPOIECCH U SBJICHHS, UCTIONB3Ysl (PU3MUECKHE 3aKOHBI U MPUHITUIIBI: 3aKOH BCEMHUPHOTO
tarotenus, |, Il u 1l 3akonsl HproTOHA, 3aKOH COXpaHEHUSI MEXaHHUUECKOM SHEPTUH, 3aKOH COXPAHEHHS UMITYJIbCA, IPUHIIUTL
CYNEpIIO3UIIMA CHWJI, TPUHIIUI PABHOINPABUS HWHEPIMAIBHBIX CHUCTEM OTCYETA, MOJICKYJISIPHO-KMHETHYECKYI0 TEOPHIO
CTPOEHUS BEIIECTBA, Ta30BbIC 3aKOHBI, CBSA3b CPEHEH KMHETHUECKOW SHEPTHH TEIUTOBOTO JABMKEHUS MOJICKYJI ¢ a0COFOTHOM
TEeMITepaTypoOH, MEepBBI 3aKOH TEPMOJIWHAMHKH, 3aKOH COXPaHEHHUS JJICKTPUUYECKOTO 3apsna, 3akoH KysoHa, mpu 3TOM
pa3inyaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA, €ro MaTeMaTH4eCKOe BBIPDAKEHHWE W YCJIOBHUA (TpaHMIBI, 00JIacTH)
MIPUMEHUMOCTH;

OOBSCHSTh OCHOBHBIC MPHUHIIUIMBI JCUCTBUS MAIWH, MPUOOPOB M TEXHUYECKUX YCTPOWCTB; Pa3jIvdaTh YCIOBUS HUX
0€30MacHOT0 MCIOIb30BaHMS B TIOBCETHEBHOM KU3HHU;



BBITIOJHATH JKCIEPUMEHTHI MO HCCIEAOBAHUIO (PU3WYECKUX SBIEHUH M IMPOLIECCOB C HCIOJIB30BAHMEM MPSIMBIX H
KOCBEHHBIX H3MEpPEHHH, mpu 3ToM (QOpMyIHpoBaTh IpobiieMy/3afadyy M TUIOTE3y YYEOHOTro SKCIIEpHUMEHTa, cOOUpaTh
YCTaHOBKY U3 IPEJI0KEHHOI0 000py10BaHuUs, IPOBOIUTE ONBIT U (POPMYIUPOBATH BBIBOJBL;

OCYILIECTBIIATh MPSMbIE U KOCBEHHbBIE M3MEPEHUS (PU3NYECKUX BEJIUYMH, NPU 3TOM BBIOMpATh ONTHUMAJIbHBIN CIOCOO
M3MEPEHHS U UCTIOJIb30BATh U3BECTHHIE METOBI OLIEHKH MOTPEIIHOCTEH U3MEepEeHUH;

HCCIIEIOBATh 3aBUCHUMOCTH MEXIY (U3MYECKUMHU BEIMYMHAMH C HCIOJB30BAHHUEM MPSAMBIX U3MEPEHHH, MpH 3TOM
KOHCTPYHPOBATh YCTAHOBKY, (PUKCHUPOBATH PE3yJIbTaThl MOJYUYCHHON 3aBUCUMOCTH (PU3NUECKHUX BEJIMYMH B BHJIEC TaOIUI] U
rpauKoB, JAeNaTh BBIBOJBI 10 PE3YJIbTaTaM HCCIIEIOBAHNUS;

co0roaTh NpaBuiia 6€30MacHOrO TpyJla MPHU MPOBEIECHUU UCCIEAOBAHUN B paMKax y4eOHOIrO 3KCIEpUMEHTa, y4eOHO-
MCCIIEIOBATENIbCKOM W TPOEKTHON JAESITeTbHOCTH C HCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPOHUCTB W J1a00paTOPHOTO
000py1oBaHUs;

peuath pacy€THBIE 3a/1a4Ml C SIBHO 33JJaHHOW (PM3UYECKON MOJENBIO, UCTIONb3Ys (PU3MUECKUE 3aKOHBI U MPUHLIUIIBI, Ha
OCHOBE aHaliM3a YCJOBMS 3a/Jayd BBIOMpPATh (U3UYECKYI0 MOJENb, BBIICHATh (PU3MUECKHE BEIUYUHBI U (HOPMYIIBI,
HEOOXOaUMBbIe Al €€ peIlleHUsl, MPOBOJUTh Pacu€Thl M OLEHUBATh PEATbHOCTh IOJTYYEHHOI'O 3HA4YE€HUs (PU3HUECKOI
BEJIMYMHBI;

pelaTh Ka4eCTBEHHBIE 3aJaud: BHICTPAWBATH JIOTUYECKU HEMPOTHBOPECUMBYIO IEMOUYKY PACCYXKIACHHI C OMOpOW Ha
M3YYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3UYECKUE SBICHMUS;

UCIOJb30BaTh MpPU pEHICHUH Y4YeOHBIX 3aJlad COBPEMEHHble HWH(OPMALMOHHBIE TEXHOJOTUU JJsl TIOUCKa,
CTPYKTYpUPOBAHHUS, WHTEPIPETAIIMA W TPEACTABICHUs y4eOHON W HAyYHO-TIOMYJISIpHON WHGOpMAIlMU, TOTYyYECHHOU WH3
pa3IMYHBIX UCTOYHUKOB, KPUTHIECKH aHATTU3UPOBATH MOJIydaeMyr0 HHPOPMAITHIO;

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

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHMA MO (PU3MKE B IMOBCEAHEBHOM XU3HU JUIsl oOecriedeHuss Oe30MacHOCTH NpHU
oOpalieHuu ¢ MpuOOpPaMH U TEXHUUECKUMHU yCTPOUCTBAMH, IS COXPAHEHHsI 3JI0POBbSI M COOIIOIEHUSI HOPM DKOJIOTHIECKOTO
TOBEJICHUS B OKPYKAOIIEN CpelIE;



paboTaTh B TPYIIE C BBIMIOJHEHUEM Pa3IUYHBIX COIUAIBHBIX POJIEH, TUIAHHUPOBATH PaOOTy TPYIIBI, PAlMOHAIHHO
pacnpenensiaTh OOS3aHHOCTH W IUJIAHUPOBATH NIEATEILHOCTh B HECTAHIAPTHBIX CUTYAIMSAX, aJICKBAaTHO OIICHWBATh BKJIAT
Ka)KJIOTO U3 YYaCTHUKOB IPYIIIbI B PEIICHHE pACCMAaTPUBAEMON MTPOOIIEMBI.

K xonity o0yuyenust B 11 kjacce npeamMeTHbie pe3yabTaThl HA 0a30BOM YPOBHE JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTD
y 00y4aronmxcsi yMeHUM:

JEMOHCTPUPOBATh Ha MPUMEpax pojib U MeCTO (pu3uku B (POPMUPOBAHUM COBPEMEHHOW HAy4YHOW KapTHHBI MHUpa, B
Pa3BUTUM COBPEMEHHOW TEXHUKH M TEXHOJIOTMW, B IPAKTUYECKOM MAEATEIIBHOCTU JIOJIEH, LEJIOCTHOCTh W E€OUHCTBO
(bu3YecKo KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI MPUMEHEHHUS W3YYEHHBIX (PU3NYECKUX MOJEINICH: TOUYCHHBIA SJICKTPUUYECKUN 3apsii, Jyd CBETa,
TOYEYHBIM KUCTOUHUK CBETA, SIICPHASI MOJIENIb aTOMa, HYKJIOHHAsi MOJIEJIb aTOMHOTO Si/ipa MpH pelieHUH (GU3NYECKUX 3a/1ay;

pacro3HaBath PU3NUECKUE SIBJICHUS (IIPOIIECChI) U OOBSACHITH X HAa OCHOBE 3aKOHOB DJICKTPOJUHAMUKH W KBAHTOBOM
(bUBUKU: dIIEKTpUYECcKas MPOBOAMMOCTb, TEIJIOBOE, CBETOBOE, XMUMUYECKOE, MarHUTHOE JIEUCTBHS TOKA, B3aWMOJCHCTBUE
MAarHATOB, 3JICKTPOMArHUTHAs WMHIYKLMS, ACHCTBHE MArHUTHOTO MOJS Ha MPOBOJHUK C TOKOM W JBMOXKYIIUKCS 3aps,
ANIEKTPOMATHUTHBIE KOJIEOAHUST W BOJIHBI, TMPSMOJIMHEHHOE pacHpoCTpaHEHUE CBETa, OTpPaKEHHE, MPEIOMIICHUE,
uHTephepeHus, audpakius U NOJspU3alUs CBETa, AHUCIepcus cBeTa, (oTodnekTpuueckuid 3¢gdekt (hoTodaddexr),
CBETOBOC JIaBJICHHME, BO3HUKHOBEHHE JIMHEWUYATOro CIEKTpa aroMa BOJOPOJia, €CTECTBEHHAasT U HWCKYCCTBEHHAs
PaaNOaKTUBHOCTB;

OMKCHIBATH N3YYCHHBIC CBOMCTBA BEIIECTBA (DJICKTPUUECKUE, MATHUTHBIC, ONITUYECKUE, DIEKTPUUECKYIO TTPOBOJIUMOCTh
Pa3JIMUHBIX CPEl) U DJIEKTPOMArHUTHBIC SIBJICHUS (IIPOIECCHI), UCTIONB3YS (PU3MYECKUE BEIMYMHBI: DJICKTPUUECKUN 3aps,
CUJIa TOKA, SJIEKTPUUECKOE HANPSKEHUE, JIEKTPUIECKOE CONMPOTUBIICHUE, Pa3HOCTh MOTEHIIMAIOB, SJIEKTPOABIKYIIAS CUJIA,
paboTa TOKa, WHAYKIUS MarHUTHOTrO TmoJisg, cuja Awmmepa, cuia JlopeHna, WHIYKTUBHOCTb KATYIIKH, DSHEPTHUS
AIEKTPUYECKOTO M MArHUTHOTO TMOJIEH, MEpHUOJ] U YacToTa KojebaHWil B KoJeOaTelIbHOM KOHTYpE, 3apsii M CHJia TOKa B
MPOIIECCEe TAPMOHMYECKHUX AJIEKTPOMArHUTHBIX KoJieOaHuM, (POKyCHOE PACCTOSIHUE W OMTHYECKasi CUJjla JIMH3BI, TP OMUCAHUN
MPaBWJIBHO TPAKTOBATh (DU3MUECKUN CMBICI UCIIOIb3YEMbIX BEIMYMH, UX O0003HAUYCHUS U €AUHUIIbI, YKa3bIBaTh (DOPMYIIbL,
CBSI3BIBAIOIIUE JAHHYIO (PU3MYECKYIO BEJIMUMHY C IPYTUMH BETUUUHAMU;



OMKCHIBATh M3YYCHHBIC KBAHTOBBIC SIBIICHUS M TIPOILIECCHI, WCIONB3ys (U3UYECKHE BEIWYUHBI: CKOPOCTh
AIIEKTPOMATrHUTHBIX BOJIH, JTMHA BOJHBI M YACTOTA CBETA, DHEPTHS U UMITYJIbC (POTOHA, TIEPHO/T TTOJTypacmaaa, SHEPTHsI CBSA3H
aTOMHBIX si7Iep, TIPU OTHMCAHWW TPABHILHO TPAKTOBaTh (PM3WYCCKUN CMBICT HCIIOJIB3YEMbIX BEJMYMH, MX 0003HAYCHHUS U
€IMHUILIBI, YKa3bIBaTh (POPMYJIBI, CBS3BIBAIONINE JAHHYIO (DU3UYECKYI0 BEIUYUHY C JPYTUMHU BEIUYUHAMH, BBIYUCIATH
3HaYCeHUE (DU3UICCKON BEITMYNHEI;

aHATM3UPOBATh (PU3NUYECKHUE MPOIIECCHl U SBJICHHUS, UCTIONB3YS (PU3HUECKUE 3aKOHBI U MPUHITUILL 3aK0H OMa, 3aKOHBI
MOCJICAOBATEIBHOIO M MMapaJJIeIbHOTO COEAMHEHUS MPOBOJHUKOB, 3akoH Jxoyms—JleHra, 3akoH 3IE€KTPOMAarHUTHON
WHAYKIAW, 3aKOH TMPSMOJIMHEHHOTO pAacIpOCTPAaHCHUS CBETA, 3aKOHBI OTPaXCHHsI CBETA, 3aKOHBI TPEIOMJICHHS CBETa,
ypaBHeHHUE DiHITeHHa 711 HoTodPdeKTa, 3aKOH COXPAHEHUsI IHEPTUHU, 3aKOH COXPAHEHUS MMITYJIbCa, 3aKOH COXpPaHEHUs
AIIEKTPUYECKOTO 3apsijia, 3aKOH COXPaHEHHUSI MacCOBOTO YMCIa, MOCTyIaThl bopa, 3aKoH pajinoakTUBHOTO pacilaja, Ipyu 3TOM
pa3ianyaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA, €ro MaTeMaTHYeCKOe BBIPAKEHHWE W YCJIOBHUA (TpaHMIBI, 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 DKCIIEPUMEHTBI 10 HWCCICAOBAHHMIO (DM3MYECKUX SIBJICHUN W TIPOIECCOB C HCIOJIB30BAHMEM TNPSIMBIX U
KOCBEHHBIX HW3MEPCHHUIA: Tpu 3ToM (GopMymnpoBaTh MpobieMy/3amady W THIIOTE3y Y4eOHOTO 3KCIEpPUMEHTa, COOMpaTh
YCTaHOBKY M3 MPEAJIOKEHHOTO 000PYyI0BaHMUS, POBOIUTH ONBIT U (DOPMYIUPOBATH BHIBOIBI;

OCYIIECTBJISTh MPSIMbIE U KOCBEHHBIE M3MEPEHHS (U3HUECKUX BEIWYUH, MPU 3TOM BHIOMpATh ONTUMAIIBHBINA CHOCO0
M3MEPCHHUSI M UCII0Ih30BaTh U3BECTHBIC METO I OIIEHKH ITOTPEITHOCTEH H3MEPEHUH;

MCCJIEIOBATh 3aBUCUMOCTH (DM3MYECKUX BEIIMYUH C MCIOJIB30BAHUEM MPSMBIX H3MEPEHHUI: TIPU 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (DMKCHPOBATh PE3YIbTAThI TOJYUYCHHON 3aBUCUMOCTH (PU3WUYECKHUX BEIWYHUH B BUC TAOIHIl U TpadUKOB, IeTaTh
BBIBOJIBI IO pe3yJIbTaTaM UCCIIEI0BaHMUS;

coOmro1aTh MpaBmiia 6€30MacHOro TPy/a MPU MPOBEICHNUN UCCICOBAHUN B paMKaX y4eOHOTO SKCIIEPUMEHTA, Y4eOHO-
HCCJICIOBATEIILCKOM M TIPOCKTHOW JIESITCIBHOCTH C HKCIOJIB30BAHMEM HW3MEPUTEIBHBIX YCTPOWCTB M J1a0OpaTOPHOTO
000py10BaHU;



pemaTh pacu€THBIC 3a7]a4M C SIBHO 3aJaHHON (PU3UYECKON MOJENBIO, UCTIOIL3Ys (PU3MUECKUE 3aKOHBI U MPUHIIAIIBI, HA
OCHOBE aHaliM3a YCJIOBHS 3a7a4d BBIOMPATh (PU3UYECKYIO MOJECNb, BBIACHATh (PU3NYECKUE BEIMYUHBI M (POPMYIIHI,
HeoOXoIUMbIE Jig €€ pEeIIeHUs, NMPOBOJUTH PACUEThl W OLICHUBATH PEATLHOCTh MOJYUYEHHOI'O 3HAY€HUs (HU3UUYECKOM
BEJIUYHUHBL;

peliaTh KaueCTBEHHbIE 3aJlayu: BBICTPAaUBATh JIOTMUECKHM HEMPOTHUBOPEUYMBYIO IEMOYKY PACCYKICHHUM C OMOpod Ha
M3Y4YCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUECKUE SBIICHUS;

WCIIOJIB30BaTh TIPH  PEIICHUM YYEOHBIX 3a7a4 COBpPEMEHHbIC HMH(POPMAIMOHHBIC TEXHOJIOTMHM JJIsl TIOWCKA,
CTPYKTYPUPOBAHHMSI, MHTEPIPETAMU U TPEICTaBICHUS Y4EOHOW M HAyYHO-TIOMYJSpHOM HHGOpPMAIMK, MOJYyYEHHOH W3
Pa3IUYHBIX UICTOYHUKOB, KPUTUUECKH aHAIU3UPOBATH MOJTy4yaeMyto HH(pOopMaIuio;

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

NPUBOJUTH MPUMEPHI BKIIAJa POCCHUMCKUX U 3apyOCKHBIX YUEHBIX-(U3UKOB B pa3BUTHUE HAyKH, B OOBSICHEHHE
MIPOIIECCOB OKPY>KAIOIIETO MUPA, B PA3BUTUE TEXHUKHU U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3UKE B TMOBCEAHEBHOM XM3HM i oOecrieueHus O€30MacHOCTU TpHU
oOpallleHuH ¢ TprudbopaMu U TEXHUUECKUMH YCTPOUCTBAMHU, JJIsl COXPAHEHHUS 3JI0POBBS U COOJIIOAECHUS HOPM SKOJIOTMYECKOT0
MOBEACHUS B OKPYXKAIOLIEH CPEJIE;

paboTaTh B TpyIIe C BBIMOJHEHUEM PA3IMYHBIX COLUAIBHBIX POJEH, MIaHUPOBATh PabOTy TPYMIIBI, PAIMOHAIBHO
pacnpenensiaTh OOS3aHHOCTH W TUIAHUPOBATH JIEATEIBHOCTh B HECTAHJIAPTHBIX CUTYAIlUSX, aJICKBATHO OIICHMBATh BKJIAJ
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. DIeKTpOMarHuTHas 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

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

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
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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

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPO®PU3UKU

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

61 OSoGuarouee nowropere ‘ 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 CBoOosiHOe majieHne. 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. Koadduument tpenus.

13 Cuia Cin OTI/IBJIequ:I pu BI/IE(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. Ycnosus 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 padbora 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 ra3ay
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
YPaBHCHHE TEIIOBOTO OanaHca 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
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https://m.edsoo.ru/ff0c63b6
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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
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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
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
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
65 O06o0marmuii ypok 1 bubnnoreka [JOK
«INEKTPOIUHAMHUKAY https://m.edsoo.ru/ffOc88be
KonTponbhas pabota no Teme
66 «Qnekrpocraruka. [IocTosHHBIM 1 bubnuoreka [IOK
JJIEKTPUYECKUM TOK. TOKH B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX cperax»
N bubmuorexa [JOK
o7 Pesepirbiit ypor. 1 https://m.edso0.ru/ff0c8c56
. bubmuorexa [JOK
68 Pesepibiii ypor. 1 https://m.edsoo.ru/ff0c8f6c
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

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 Jlopenna. Pabota cubl 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. 9JIC caMOMHAYKIIWH.
DHeprusi MAarHUTHOTO TIOJIST KaTYIIKH C
TOKOM. DJIEKTPOMAarHuTHOE IOJIe

TexHuueckue ycTpoicTBa u ux
MPUMEHEHHUE: TTOCTOSIHHBIE MAarHUTHI,
3IIEKTPOMATHUTHI, 3JIEKTPOABUTATEND,
YCKOPHUTEIIN 2JIEMEHTapPHBIX YaCTHILI,
WHAYKIIMOHHAs M€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 U 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
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

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 2JIEKTPOMAarHUTHBIC
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 noTpedieHue
JIEKTPUYECKON SJHEPTUN

YCTpOUCTBO U MPAKTUYECKOE
IIPUMEHEHHUE IEKTPUIECKOT0 3BOHKA,
reHeparopa NepeMeHHOro ToKa,
JIMHUH 3JIeKTponepeaady

DKOJIOTHYECKUE PUCKHU TIPU
MPOU3BOJICTBE JIEKTPOIHEPTUH.
KynbTypa ncnosnp3zoBanus
3JIEKTPOIHEPTUU B MOBCEHEBHOM
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. [IpenenbHbiin 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
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a

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

OTHOCHUTCIIBHOCTH

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
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0

®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 i https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» porospdexra
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



https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
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BBIHYXXJICHHOC U3JTYUCHUC

50

51

52

53

54

55

56

OTKpBITI/IC 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»

Bun 3Bé3anoro neba. Co3pesaus,
SIpKUE 3BE3/bl, IIJIAHETHI, UX BUIUMOE
neuxeHue. ColnHeuHas cucreMa
Comnaue. CoyiHeuHast akTUBHOCTb.
Ncrounuk sHeprun CosHLA U 3BE3 ]

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

57

58

59

3BE3bI, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/IbI TNIABHOM
MocJieIoBaTelbHOCTU. BHYTpeHHee
cTpoenue 3BE311. CoBpeMeHHbIE
MIPEJICTABICHUSI O IPOUCXOXKICHUU U
sBomtounu CoJiHIa U 3BE3]T

Muneunsbiit [1yte — Hama ["anaktuka.
TTonoxenue u nBuxxenne ConHIila B
l'anaktuke. I'amaktuku. YEépHbie
JBIPBI B SIAPAX TaJIAKTUK

Bcenennas. Pa3z0oeranue rajgakTuUK.
Teopust bonbiioro B3pbiBa.
PenukToBO€ U3nyyeHue.
MeraranakTuka

60

61

62

63

Hepemennsie npobieMbl acCTpOHOMUHN

KonTtpomnbHas pabota «1eMeHTHI
aCTPOHOMMUH U aCTPOPUIUKI

O6o06uaromuit ypok. Ponb dpuzuku u
aCTPOHOMHUU B DKOHOMUYECKOH,
TEXHOJIOTUYECKOM, COLIUAIBLHON 1
THUYECKON cdepax NesITeIbHOCTH
YeJoBeKa

O6o6maromuit ypok. Poib u Mmecto
(GU3MKK ¥ aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE MUPA

64

O6o0maromuii ypok. Pois
¢buznueckoil reopun B GOpMHUPOBAHUU
MpEJCTaBICHUN 0 (PU3NYECKOM
KapTUHE MHpa




O6o06mraromuii ypox. Mecto
(hbU3UYIECKOI KapTUHBI MHPa B 00IIIEM

65 1
PSIy COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX IPEJICTABICHUN O IPUPOE

66 PesepBHbIil ypok. MarautHoe noie. 1
DneKTpoMaruHuTHast MHIYKIUS
PesepBHblii ypok. Ontrka. OCHOBBI

67 CHEIHAILHON TeOpUn 1
OTHOCUTEITLHOCTH
Pesepnbiii ypok. KBantoBas ¢pusuka.

68 DNeMEeHThI ACTPOHOMUH U 1 bubmmorexa [JOK

P https://m.edsoo.ru/ff0d1784
acTpou3uku
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



https://m.edsoo.ru/ff0d1784

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

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

obmectBo «M3narenscTBO «IIpocBemieHne»

METOINYECKHUE MATEPHUAJIBI JIUIA YUYUTEJIA
®usuxa, 10-11 xracc. BASOBBIN U VIJIYBJIEHHBIN YPOBHU/ Caypos 0. A. Knaccuueckuii kypc. [Toypounsie

pazpabotku k yueonuky I'. . Mskumesa, b. b. byxosuesa, H. H. Cotckoro, AkiimonepHoe o61iectBo «M3aaTenbcTBO

«ITpocBenieHue»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

. bubnmoreka - Bc€ mo npeamety «Pusukay. - Pexxum gocryma : hitp://www.proshkolu.ru

. BuneoonsiTel Ha ypokax. - Pexxum mocryna: http://fizika-class.narod.ru

. Enunas koutekmus nudpoBbIx 00pa3oBaTeIbHBIX pecypcoB. - Pexxum noctyna : http://school- collection.edu.ru
. HuTepecHble MaTepHalibl K ypokaM (PH3UKH 10 TeMaM; TECThI 0 TeMaM; HarJISIIHbIC TOCOOUS K ypOKaM. -
Pexum noctyna : http://class- fizika.narod.ru

. [{udpobie oOpa3oBarenbHBIC pecypcehl. - Pexxum moctyna : http://www.openclass.ru

. DJeKTpOHHBIC yUeOHUKH 10 (u3mKe. - Pexxum moctyna : http://www.fizika.ru



http://www.proshkolu.ru/
http://fizika-class.narod.ru/
http://class-fizika.narod.ru/
http://www.openclass.ru/
http://www.fizika.ru/
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