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INOACHUTEJIBHAS 3AIINCKA

[Iporpamma no ¢u3muke Ha ypoBHE CpeaHEro oo0Iero oopa3zoBanus pazpadoTaHa Ha OCHOBE
MOJIOKEHUH U TpeOOBaHUM K pe3ysibTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTelbHON MPOrpaMMBL,
npencrasieHHbix B ®I'OC COO, a Takke ¢ yuérom ¢enepanbHO paboueil mporpaMmbl
Bocnutanug U Konnenuuu npenojaBanust yueOHoro npeamera «®dusnka» B 00pa3oBaTeNbHbIX
opranm3amusx Poccuiickoit ®exepanyu, peanM3yIOUIMX OCHOBHBIE — 0Opa3oBaTelbHBIC
IIPOrPaMMBI.

[Iporpamma 1o  QusHuKe ompenenseT o00s3aTeTbHOE MPEAMETHOE  COJEp)KaHHeE,
YCTAQHaBJIMBAET PEKOMEHIYEMYIO IOCIEA0BAaTENbHOCTh M3YyYEHHS TE€M M pa3fesioB y4eOHOro
npeaMera ¢ yuy€TOM MEXKIPEIMETHBIX M BHYTPUIPEIMETHBIX CBSI3€H, JIOTUKH Y4eOHOTo
mporecca, BO3PAaCTHBIX ocoOeHHOcTe oOywaromuxcs. [Iporpamma mo Qusuke maér
NpEICTaBICHUE O IEJAX, COACPKAHUM, OOIIEH cTpaTernu OOY4YEeHHUs, BOCIIUTAHUS U PA3BUTHUS
oOyJaromuxcs cpeicTBaMu yueOHoro npeamera «Dusnka» Ha yriryOJlIEHHOM YPOBHE.

Nzyuenne kypca Gu3MKH yriayOnE€HHOrO YpOBHS IO3BOJISIET pealn30BaTh 3ajadu
npodeCCHOHAIbHON OPHEHTAIMH, HANpaBICHO HAa CO3JAHUE YCIOBUH JJIsl TPOSIBICHHUS CBOUX
UHTEJUICKTYaJbHBIX M TBOPYECKUX CIIOCOOHOCTEH KaXKAbIM OOYYarolUMCs, KOTOpbIE
HEOOXOAWMBI I TPOAOJKEHUST O00pa3oBaHUs B OpraHu3ausaXx NpodecCHOHATBLHOTO
00pa30BaHus 10 pa3IMYHBIM PU3UKO-TEXHUYECKUM M HHKEHEPHBIM CIEIIMATIbHOCTSIM.

B mporpamme mo ¢u3MKe ONpEneNsioTcss IUIAHUPYEeMbIe pe3yJbTaThl OCBOCHHUS Kypca
¢u3MKM Ha YpOBHE cpeaHero oOmero oOpa3oBaHUsS: JMYHOCTHBIE, METaNpeIMETHEIE,
npeaMeTHble (Ha yriyOnéHHoM ypoBHe). HayuHo-meTononornueckoii OCHoOBOH il pa3paboTKu
TpeOOBaHUI K JIMYHOCTHBIM, METAIIPEIMETHBIM U IMpPEIMETHBIM pe3yibTaTaM O0y4yaroIuxcs,
OCBOMBIIIKX MPOrpaMMy 10 (U3UKE Ha YPOBHE CPEHETO 001Iero 00pa3oBaHus Ha YIITyOJIEHHOM
YpOBHE, SIBIISIETCA CUCTEMHO-ESTEIbHOCTHBIN MOIXO/.

[Iporpamma 1o (u3uke BKIIOYAET:

IUTaHUPYEMbIE PE3yJIbTaThl OCBOECHUS Kypca (pU3MKM Ha yriyOJE€HHOM ypOBHE, B TOM YHCIIE
IpeMETHBIC PE3YNIbTATHI 10 T0/1aM O0YUYEHUS;

cojiepxkanue yueOHoro npeamera « Du3nkay 1mo rojgaM 00ydeHusl.

[Iporpamma mo ¢u3uke HMeeT NPUMEPHBI XapakTep M MOXET ObITh MCIIOJIb30BaHa
YUUTENSAMHU (PU3UKH JUISI COCTABJICHUS CBOUX pabOUuX MPOTrpamM.

[Iporpamma no ¢u3uke HE CKOBBIBACT TBOPUECKYIO MHULIMATUBY YUUTEICH U TPEAOCTABISAET
BO3MOXKHOCTH JUISl pealii3alliy pa3IndHbIX METOJANYECKUX MOAXO0/I0B K MPENnoIaBaHui0 GU3NKU
Ha yriay0JEHHOM YpOBHE MPH YCIIOBHH COXPAHEHUs 00s13aTeIbHOM YacTH COJepkKaHUs Kypca.

du3nka Kak Hayka 0 Haubosiee OOIIMX 3aKOHAX MPHUPOJIBI, BBICTYIAs B KayeCTBE y4eOHOTO
npeaMeTa B LIKOJIe, BHOCUT CYLIECTBEHHbIN BKJIaJ B CUCTEMY 3HaHHUI 00 OKpyXarolleM MHpE.
IkonbHBI Kypc QH3UKH — CHCTEMOOOPA3YIOUIMA IS €CTECTBEHHO-HAyYHBIX YUEOHBIX
IPEIMETOB, TOCKOJIBbKY (PU3MUECKUE 3aKOHBI JIE)KAT B OCHOBE IPOLIECCOB U SIBJICHUHN, U3ydaeMbIX
XxuMuel, Ouosnoruei, ¢uznyeckoit reorpadueid u actpoHomuen. Vcnonap3oBaHue M aKTUBHOE
IpUMEHEHNE (U3NYECKUX 3HAHWM OMPEIENIUI0 XapakTep U OypHOE pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJIOTHH B cdepe DHEPreTHKH, TPAHCIOPTa, OCBOCHUS KOCMOCA, TIIOJNIyUYEHHs] HOBBIX
MaTepuajioB C 3aJaHHBIMH CBOWCTBaMH. M3yueHune ¢GU3MKKM BHOCHUT OCHOBHOM BKJIaa B
(dbopMHpOBaHHE €CTECTBEHHO-HAyYHOH KapTUHBI MHpa oOydaromierocs, B (OpMHpPOBAHUE
YMEHUH PUMEHATh HAYYHBIH METOJ MO3HAHMS NIPU BHIMOJIHEHHH UMH YI€OHBIX UCCIICIOBAHUM.

B ocHoBy kypca ¢u3MKu Ha YpoBHE cpeaHero oOmero oOpa3oBaHUS MOJOXKEH P UIEH,
KOTOPbIE MOKHO PacCMaTpUBaTh KaK MPUHIMIIBI €r0 IIOCTPOEHHUS.



Hoea yenocmunocmu. B cOOTBETCTBUU C HEM KypC SBIIACTCS JOTHUECKH 3aBEPIIEHHBIM, OH
COJICP’)KUT MaTepuall U3 BCEeX pas3fesioB (PU3MKH, BKIIOYAET KaK BOMPOCH! KIACCHYECKOH, TaK U
COBPEMEHHON (PU3UKH.

Hoes zenepanuzayuu. B cooTBETCTBUU C HEHl MaTepuan Kypca GU3UKU 00BbEAUHEH BOKPYT
¢usnueckux Teopuwil. BemymmMm B Kypce sBIsieTcs (OPMHpPOBAHHE TPEACTABICHUH O
CTPYKTYPHBIX YPOBHSIX MaTE€pHUH, BEUIECTBE U MOJIE.

Hoen cymanumapuszayuu. EE peanuzanus npeanosaraeT UCIOIb30BaHUE I'YMaHUTapHOTO
noTeHnuaza GU3NIECKOl HAyKH, OCMBICIICHUE CBS3H Pa3BUTHUS (PH3HUKH C Pa3BUTHEM OOIIECTBA,
a TaK)Ke C MUPOBO33PEHYECKIMHU, HDABCTBEHHBIMU U SKOJIOTMYECKUMHU TpoOIeMaMu.

Hoesa npuxnaonoiui nanpasnennocmu. Kypc dbuszuku yriayOoaéHHOTO ypOBHS MpEIoiaracTt
3HAKOMCTBO C IIMPOKUM KPYrOM TE€XHHYECKMX M TEXHOJOTMYECKMX MPUIIOKEHUIN HM3y4eHHBIX
TEOpHA W 3aKOHOB. lIpm 3TOM paccMaTpuBAaIOTCS HAa YpPOBHE OOIMIMX TPENCTaBICHUH H
COBPEMEHHBIE TEXHUYECKUE YCTPOMCTBA, U TEXHOJIOTHH.

Hoea 3xonozuzayuu peanusyercs IOCPEICTBOM BBEICHHUS JJIEMEHTOB COJEp)KaHus,
MNOCBALIEHHBIX SKOJIOTMYECKMM NpoOJIeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C Pa3BUTHEM
TEXHUKHU U TEXHOJIOTUH, a TaKKe 00CYXKIECHUS MPOOJIEM PallMOHAIBHOTO MIPUPOIOTIONIB30BAHUS 1
HKOJIOTMYECKOM 0€30I1acHOCTH.

OcBoeHue conep)kaHus MPOrpaMMbl 10 (U3UKE JOHKHO OBITh IMOCTPOEHO Ha MPUHIMIAX
CHUCTEMHO-/IEATEIbHOCTHOrO noaxoza. s pusuku peanuzanus 3TUX IPUHIUIIOB 6a3upyeTcs Ha
UCTIOJIb30BaHUM CaMOCTOSATEIBHOTO AKCIEPUMEHTa KaK IMOCTOSHHO JEHCTBYIOMIETO (akTopa
yuebHOoro mpouecca. [ns yrayOn€HHOro YpoBHS — 3TO CHUCTEMA CaMOCTOSATEIHHOIO
YUEHHUYECKOT0 3KCIEPUMEHTa, BKIIOYAIONIET0 (DPOHTAIbHBIE YYEHHYECKHE OMNbBITHI MpU
M3YYeHUH HOBOrO MaTepuana, jabopaTtopHble paboTel W paboThl mpakTukyma. [lpu sTom
BO3MOXHBI JIBa crioco0a peann3anui (pU3HUECKOro MpakTukyma. B mepBom ciyyae mpakTHKyM
npoBoautTcsa aubo B koHue 10 m 11 kmaccos, nubO mocie MepBOro U BTOPOIO MOJIYTOAHMM B
KaXKIOM U3 3TUX KJaccoB. BTopoii crmoco® — 3To uHTerpamusi padoT MpakTUKymMa B CHCTEMY
71ab0opaToOpHBIX paboT, KOTOPbIE MPOBOAATCS B Mpoliecce u3yueHus paszzaena (temsl). [Ipu sTom
noJ paboTaMH MPaKTUKyMa MOHUMAETCS CaMOCTOSTEIbHOE HCCIIeI0BaHUE, KOTOPOE IPOBOAUTCS
M0 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BUAA 0€3 MOIIaroBoi HHCTPYKITUH.

B mporpamme mo ¢usuke cucreMa y4eHHUECKOrO 3KCHEPUMEHTa, J1ab0paTOpHBIX paboT U
NpaKkTUKyMa MPeICTaBIeHa €AUHBIM IepeyHeM. BbIOop TeMaTUKH JUIsl 3TUX BUJIOB YICHUYECKHX
NPaKTUYECKUX pabOT OCYLIECTBISAETCS YY4aCTHHKaMHU 0Opa30BaTENBbHOTO IpoLecca UCXOIS M3
OCOOEHHOCTEH TMMOYpOYHOTO IIJIAHUPOBAHUS M OCHaIIeHWs kabuHeta Qusuku. [lpu sTOM
oOecrieunBaeTcs OBJaJieHHE OOYYaIOIIMMUCS YMEHUSIMH TPOBOIUTH MPAMBIE M KOCBEHHbBIE
U3MEpPEHUs], HCCIEeIOBAaHUS 3aBHCUMOCTEH (M3MYECKUX BEJIWYMH WU IOCTAHOBKY OIBITOB II0
MIPOBEPKE MPEIOKEHHBIX THITOTE3.

Bonbmoe BHUMaHuE yAenseTcs PEUICHHIO PAcYETHBIX M KaYeCTBEHHBIX 3aaad. [Ipm sToM
JUIsL pacuéTHBIX 3a7la4 IMPUOPUTETOM SIBJISIOTCS 3a/layll C SBHO 3aJaHHOW M HESIBHO 3aJaHHOU
¢bu3nUecKoil MOAENbI0, MO3BOJISIOIINE IPUMEHITh U3yUEHHbIE 3aKOHBI M 3aKOHOMEPHOCTH Kak
U3 OJIHOTO pasJiena Kypca, Tak M MHTETpUpYs NPUMEHEHHE 3HAaHWN W3 pa3HbIX pas3zaenos. s
Ka4eCTBEHHBIX 3a/la4 MPHOPUTETOM SBISIFOTCA 3aJaHusd Ha OOBSICHEHHUe/TIpe/ICKa3aHue
MpoTeKaHusl (GU3MYECKUX SBJICHHH U MPOIIECCOB B OKPYKAIOIICH KU3HH, TPeOyIoIme BbIOOpa
(bu3nueckoil Moienu i CUTyalluu MPaKTUKO-OPUEHTUPOBAHHOTIO XapaKTepa.

B coorBerctBum ¢ TpeboBanmsimu PIOC COO k MaTepHATbHO-TEXHUYECKOMY
obecrieueHnI0 yu4eOHOTO Tporiecca Kypce (Gu3UKu yriayOa€HHOTO YpOBHsS Ha ypOBHE CPEIHETO
obmero o0Opa3oBaHUs JIOJDKEH HM3ydaTbCsl B YCJIOBHSIX TNMpEaMETHOTO kabunera. B kaOuHere



(GU3UKN TOJHKHO OBITH HEOOXOIMMOE JTA00PaTOpHOE 000PYIOBAHNE JUISI BEITIOJTHEHUS YKa3aHHBIX
B IpOrpaMMe Mo (U3HMKe YYEHHUYECKHUX OIMbBITOB, JJAOOPATOPHBIX paboT W paboOT MpakTUKyMa, a
TaKXke JIeMOHCTPAIlMOHHOE 000py10BaHHE.

JleMoHCTpanmoHHOEe  00OpynoBaHHE (opMUpyeTcs B COOTBETCTBUUM C  IPUHIMIIOM
MUHHMAaJIBHOHN JOCTaTOYHOCTH M O00ECIIEUMBACT IOCTAHOBKY TEPEUMCIICHHBIX B MPOrpamMMe I10
¢bu3MKe KIIOYEBBIX IEMOHCTpAIMil OJs HUCCIEJOBAHMS HM3y4aeMBIX SIBICHHM M TPOIIECCOB,
HMIIUPHUYECKUX U PYHAAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHECHHH.

JlaboparopHoe 000pyI0BaHHE JUIsl YYEHUUECKUX PAKTUUECKUX paboT popMupyeTcs B BUAE
TEMAaTUYECKHX KOMIUIEKTOB W 00ecrednMBaeTcsi B pacu€Te OJHOI0 KOMIUIEKTa Ha JBYX
oOyvaronuxcs. TeMaThyeckne KOMILIEKTBI JIaOOpaTOpPHOTO OOOPYIOBaHUS JOKHBI OBITh
MOCTPOEHbI Ha KOMILJIEKCHOM HCIIOJIb30BAaHUM AaHAJOTOBBIX M IU(PPOBBIX MPUOOPOB, a TAKKE
KOMITBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BHJIE U(POBBIX JIAOOPATOPHIA.

OCHOBHBIMH TIETISIMHU U3Y4EHUS (PU3UKHU B 00IIEM 00pa30BAHUU SIBISIOTCS:

dopMHEpOBaHNE MHTEpPECa U CTPEMIICHUS O0yYaroIMXCs K HAYIHOMY WU3YUEHHIO TPUPOJIEI,
pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3BUTHE TPEACTABICHUH O HAyYyHOM METOJAe TMO3HaHUA H  (OPMHPOBAHUE
HCCJIEIOBATENILCKOIO OTHOIICHHUS K OKPY>KAIOLIUM SIBJICHUSM;

dbopMUpOBaHHE HAyYHOTO MHPOBO33pEHUSI KaK pe3yibTara H3Y4YeHHs] OCHOB CTPOCHHS
MaTepuy U GyHIAAMEHTAIBHBIX 3aKOHOB (PU3HKH;

dbopMupoBaHUEe yMEHHUU OOBSCHSATH SBICHHS C WCIOJIB30BaHHWEM (U3NYECKUX 3HAHHHA W
HAYyYHBIX JI0Ka3aTeIbCTB;

(dopMHpoBaHUE MPEACTABICHUN O POIM (GU3UKHU Ul pa3BUTHUS APYTUX €CTECTBEHHBIX HayK,
TEXHUKHU U TEXHOJIOTHIA;

pa3BUTHE TPEACTaBICHUH O BO3MOXHBIX chepax Oyaymiedl mnpodeccrnoHaIbHON
NeSITETIbHOCTH, CBSI3aHHBIX C (M3WKOHM, IMOATOTOBKA K JaNbHEHIIeMy OOYyYeHHIO B 3TOM
HaIpPaBIICHUU.

Joctuxkenune 3TuX Ienedl oOecreynBaeTcs peHIeHHeM CIEAYIONMX 3aJad B Ipoliecce
U3YYeHHUS Kypca (pU3UKU Ha YPOBHE CpPEeIHEro 00IIero o0pa3oBaHus:

npUoOpeTeHNe CUCTEMBbl 3HAHUM 00 0O0IUX (U3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOpUsX, BKIIIOYAs MEXaHUKY, MOJIEKYISIPHYIO (PU3UKY, SJIEKTPOAMHAMUKY, KBAHTOBYIO (PU3UKY
U 3JIEMEHTHI aCTPO(U3UKH;

¢opMHupOBaHNE YMEHUH MPUMEHATh TEOPETUUECKUE 3HAHUS U1 OOBSACHEHHUS (PU3UUECKUX
SIBIICHU B TIPUPOJIC U JUTSI TPUHATHUS MPAKTHUECKUX PEIICHUH B TIOBCEAHEBHOM KHU3HH;

OCBOEHHE CIIOCOOOB PEIICHUs Pa3iIMyYHbIX 337a4 C SIBHO 3aJaHHON (PU3MUECKON MOJEINbIo,
3a1a4, TOAPA3yMEBAIOIIUX CAMOCTOSATEIBHOE CO3/1aHUe (HU3MUECKOW MOJENH, aJeKBaTHOM
YCIIOBHSM 33J1a4¥, B TOM YHCJIE 33]]a9 MH)KEHEPHOTO XapaKTepa;

NOHUMaHWe (U3NYECKHX OCHOB W MPHUHIUIOB JCHCTBUS TEXHHUYECKUX YCTPOUCTB W
TEXHOJIOTMYECKHX MPOIECCOB, UX BIUSHUS Ha OKPYKAIOIIYIO CPEady;

OBJIQJICHUE METOJAMU CaMOCTOSATENBHOTO IUIAHUPOBAHUA M TPOBENEHHUS (U3NUYECKUX
OKCIIEPUMEHTOB, aHAlM3a M WHTEpHpeTanud HWHPOPMAILUU, ONPEACICHUS JIOCTOBEPHOCTH
MOJYYEHHOTO pe3ysIbTara;

CO3JIaHME YCJIOBHM I pa3BUTHS YMEHUW MPOEKTHO-UCCIEAOBATEIbCKON, TBOPYECKON
NeSITebHOCTH;

pa3BuTHE HHTEpeca K chepaM MpodecCHOHATBHOM NesITETbHOCTH, CBA3aHHON C (PU3UKOH.

B cootBetrcTBuu ¢ TpeboBanmsiMu OPI'OC COO yrnyOnéHHBINH YPOBEHb U3yUYCHUS YI€OHOTO
npeameta «dusukay Ha ypoBHE cpeaHero ooimero oOpa3oBaHMs BHIOMPAETCS OO0yYaArOIIMMUCSH,



TUTAHUPYIOIIAMHU  TIPOJIOJDKEHUE OOpa30BaHHS TI0 CIEIUATBHOCTIM  (DU3HKO-TEXHUIECKOTO
poduIs.

Ha uzyuenue ¢usuku (yrmyOn€HHBIH ypOBEHB) Ha YPOBHE CPETHEr0 O0IIero oOpa3oBaHuUs
otBoautcs 340 gacos: B 10 kiracce — 170 yacos (5 yacoB B Heenmo), B 11 kimacce — 170 gacos (5
YacoOB B HEJIEIIO).

[Tpennaraemsliii B mporpamMmme 1no ¢Gpu3MKe rnepedeHs Jab0paTOpHBIX U MPAKTHUECKUX padoT
SBIIIETCS. PEKOMEH/IOBAaHHBIM, YYHTEIb JEJaeT BBHIOOpP MpOBEAeHHS 1a00paTOpHBIX padboT U
OTBITOB C YUETOM MHIUBUAYATbHBIX OCOOEHHOCTEN 00yUatoIuXCsl.



COJEPKAHUE OBYYEHUA
10 KJIACC

Pazgen 1. Hayunblii MeTO MO3HAHUSA NPUPO/bI.

Ousuka — QyHIaMeHTanbHas Hayka o mpupoje. HaydHblii mMeTon MO3HaHUS U METOHAbI
UCCIIeOBaHMs (PHU3UUECKUX SBICHUIA.

DKCIEPUMEHT U TEOpHs B IMpoIlecce MOo3HaHUs mpuponabl. HabmoneHne u dKCIEepuMEHT B
¢du3suke.

CniocoObl m3mMepeHus: (HU3NIECKUX BETUYWH (aHAIOTOBBIE W HHUQPPOBBIC U3MEPHUTEIBHBIC
puOOPHI, KOMITBIOTEPHBIC JATYUKOBBIE CUCTEMBI).

[MorpeurHocT n3MepeHnit PU3NUECKUX BETHIUH (a0COMIOTHAS U OTHOCHUTEIIbHAS).

MonenupoBanue (GpU3NUIECKUX SBICHUH W TPOIECCOB (MaTepuanbHas TOYKA, aOCOIFOTHO
TBEPJIOE TEJI0, UCATbHAS KUAKOCTh, UACATBHBIN Ta3, TOUCUHbIN 3apsn). [ unoreza. duznyeckuii
3aKOH, TPaHUIIbl €r0 MPUMEHUMOCTU. Pu3nueckas TeOpusi.

Ponmp u mecrto ¢u3umku B (GOPMHPOBAHMU COBPEMEHHOM HAY4YHOH KapTWHBI MHpa, B
MPAKTUYECKOU JIEITEITLHOCTH JTHOJICH.

Yuenuueckuii sxcnepumenm, nadopamopusie padomot, RPAKMUKYM.

N3mepenune cuiibl TOKa U HAMPSKEHUS B MU MTOCTOSIHHOTO TOKA MPHU MOMOIIM aHAJIOTOBBIX
U IIUPPOBBIX U3MEPHUTEIHHBIX TIPUOOPOB.

3HakoMcTBO ¢ 1UdpoBoi nadoparopueit mo Qusuke. [Ipumepsr usmepenust GuU3NIECKUX
BEJIMYUH MPU MOMOIIN KOMIIBIOTEPHBIX JaTYMKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuxka.

Mexanndeckoe aBmxkeHHe. OTHOCHUTENIBHOCTh MEXaHWYECKOro JBmwkeHus. Cucrema
OTCYETA.

[Tpsimast u oOpaTHast 3a1a4U MEXaHUKU.

Panuyc-BekTOop MaTepualbHOM TOYKH, €ro MPOEKUMH Ha OCH CHCTEMbl KOOpJHMHAT.
Tpaexropus.

[TepemenieHre, CKOpoCTh (CpedHsisi CKOPOCTb, MIHOBEHHAas CKOPOCTb) M YCKOpEHHE
MaTepualibHOM TOYKH, UX MPOEKIMH HA OCU cUCTeMbl KoopAuHaT. CloxkeHue nepemMernieHuil u
CJI0’KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJIMHEHMHOE IBMIKEHUE. 3aBUCHMOCTh KOOPJIMHAT,
CKOPOCTH, YCKOPEHUS U MMYTU MaTepUAIbHON TOYKU OT BPEMEHH U UX rpaduku.

CBobOomHOoe majieHne. Y CKOpeHre CBOOOIHOTO maieHus. [[BrkeHune Tena, OpomeHHOro Mo
YIJIOM K TOPH30HTY. 3aBUCUMOCTH KOOPAMHAT, CKOPOCTH U YCKOPEHUSI MaTEPUATBLHON TOYKH OT
BPEMEHU U X IpaduKu.

KpuBonunelinoe nBuxeHue. J[BuKeHHe MaTepUaIbHOW TOYKHU IO OKPY)KHOCTHU. YTJIOBas U
TuHeHas ckopocTh. llepuon m wacrota oOpamienus. LleHTpocTpeMutenbHOe (HOPMAIBHOE),
KacaTelbHOE (TaHTCHIIMAIBHOE) U TIOJTHOE YCKOPEHHE MaTepUaIbHON TOUKH.

TexHuueckue yCcTponuCcTBa U TEXHOJIOTMUECKUE TIPOLIECCHI: CITUIOMETP, TBUKEHUE CHAPSIIOB,
LEenHbIe, ecTepEHYaThie U peMEHHBIE Mepeladl, CKOPOCTHBIE JTU(THI.

Hemoncmpayuu.

Mogenb cucteMbl 0TCUETa, UILTFOCTPALIMS KWHEMAaTUUECKUX XapaKTEPUCTUK JBUKEHUS.

CrocoObl UCCIIEIOBAHUS IBUKEHUI.

Nnnroctpanys npeleapHoro nepexoaa i isMepeHue MrHOBEHHOM CKOPOCTH.

[IpeoOpazoBanue ABMKEHHIA C UCTIOTB30BAHUEM MEXAHU3MOB.



[TaneHne Ten B BO3ayXe U B pa3peKEHHOM IPOCTPAHCTBE.

Habmonenue aBrxeHus Tena, OpolIeHHOTO MO YTJIOM K TOPU30HTY U TOPU30HTAIBHO.

HampasiieHne ckopocTH IpH IBUKEHUH 110 OKPY>KHOCTH.

[IpeobpazoBanue yrioBoil CKOPOCTH B PEIYKTOPE.

CpaBHeHHME MyTeH, TPACKTOPUN, CKOPOCTEH IBMIKEHHUS OJHOTO U TOTO K€ Teja B Pa3sHBIX
CHUCTEMax OTCYETA.

Yuenuueckuii sxcnepumenm, nadopamopnuvie pabomul, nPaKmMuKym.

N3ydyenne HepaBHOMEPHOTO JBUKEHMUS C LIEIbIO ONPEAEIEeHIS] MTHOBEHHOW CKOPOCTH.

N3mepenue yckopeHus IpH MPSMOJMHEHHOM PaBHOYCKOPEHHOM JIBUYKEHHUH 110 HAKIOHHOM
IIJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH ITyTH OT BPEMEHH IIPU PABHOYCKOPEHHOM JIBUKCHHH.

N3mepenue yckopeHuss CBOOOJHOTO MajieHusl (PEKOMEHIOBAHO MCIOJIB30BaHUE MHU(PPOBOIA
naboparopun).

N3ydyenne nBuxkeHus Tena, OpolIeHHOro ropu3oHTanbHO. [IpoBepka rumores3sl o MpsSMOi
IIPONOPLHUOHATILHON 3aBUCUMOCTH MEXKY JAJIbHOCTBIO NOJIETA U HAYAJIbHOM CKOPOCTBIO TEJNa.

N3ydenue nBuxeHMs Teaa 10 OKPY>KHOCTH € ITOCTOSSHHOM 110 MOZYJIK0 CKOPOCTBIO.

HccnenoBanue 3aBUCHUMOCTH IE€pUOJia OOpAllEeHUS KOHUYECKOTO MAasTHHKA OT €ro
[apamMeTpOB.

Tema 2. /lunamuxa.

IIepsblit 3akoH HproTtona. MHepuumanbHple cucTeMbl OTcuéTa. [IprHIMI OTHOCUTEIBHOCTH
[Nanunes. HeunepuuanbHble CUCTEMBI OTCUETa (ONpeiesieHUEe, IPUMEpHI).

Macca tena. Cuina. IIpuHIun cynepno3uuuy cul.

Bropoii 3akon HetoTOHa 114 MaTepuaibHON TOUYKH.

Tpernii 3axkoH HpI0TOHA 1151 MaTEpUAIIBHBIX TOYEK.

3aKOH BCEMUPHOIO TATOTEHUS. DKBUBAJIEHTHOCTh I'PAaBUTALIMOHHON 1 MHEPTHON MacCHhl.

Cuna TsKecTH. 3aBHCHUMOCTh YCKOPEHHs CBOOOJHOTO TMaJeHUs OT BBICOTHI HaJ
MOBEPXHOCTHIO IUIAHETHI M OT reorpaduueckoil mupoTsl. J[BrkeHune HeOeCHBIX Tel M HX
cnyTHUKOB. 3akoHbl Keruiepa. [lepBas kocMuueckast CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec tena, qBHKyIIErocs ¢ yCKOpeHHUEM.

Cuna Tpenus. Cyxoe tpeHue. Cuiia TpeHUsT CKOJBXKEHUS W CHUJA TPEHUS IOKOS.
Koadduuuent tpenus. Cuna cOnpoTUBICHUS NMPHU IBMKCHUU TelNa B JKUIKOCTU WIM rase, eé
3aBUCUMOCTB OT CKOPOCTH OTHOCUTEIBHOIO JBUKECHHUS.

Hasnenue. 'mapocratuueckoe gasienue. Cuna Apxumena.

TexHuueckue yCTpOWCTBA W TEXHOJOTMYECKHE NPOLECCHI: MOAUIMIHUKH, JABUKEHUE
HCKYCCTBEHHBIX CITyTHHKOB.

Hemoncmpayuu.

Habumonenue ABMKEHUS TNl B MHEPLMAIbHBIX M HEMHEPLMAIBHBIX CUCTEMAaX OTCUETA.

[IpuHIUIT OTHOCUTENBHOCTH.

Kauenne nByxX NIWIMHIPOB WM IIAPOB pa3HOM Macchl C OJMHAKOBBIM YCKOPEHHEM
OTHOCHUTEJIbHO HEMHEPIUAILHON CUCTEMBI OTCUETA.

CpaBHeHHE paBHOACHCTBYIOLIEH MPUIOKEHHBIX K TENy CHJI C IPOU3BEJECHUEM MAaccChl Tela
Ha €ro YCKOPEHHE B UHEPLMAIBHON CUCTEME OTCUETA.

PaBeHCTBO cuil, BO3HUKAIOIIUX B PE3YJIBTATE B3aUMOIECHCTBUS TEIL.

H3mepenne macc 1o B3auMoIEUCTBHIO.

HesecomocTs.

Bec tena mpu yCKOpEHHOM NOABEME U MTaJICHUN.

LlenTpoOexHbIE MEXaHU3MBI.



CpaBHeHUE CUJT TPEHUS TIOKOS, KaUYEHHS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnusie pabomul, nPAKMUKym.

W3mepenune paBHOJEHCTBYIOIIEH CUIT TP IBUKEHUHU OpyCKa IO HAKJIIOHHOM MIIOCKOCTH.

[IpoBepka THUIOTE3bl O HE3aBUCUMOCTH BpPEMEHM JBHXKEHUS Opycka IO HaKIOHHOH
IJIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MACCHI.

HccnenoBanne 3aBUCHMOCTH CWJI YINPYTOCTH, BO3HHUKAIOIIMX B IPYXKHHE UM PE3UHOBOM
oOpasiie, oT ux AeGopMaIum.

N3yuenne nBuKeHMsI CUCTEMBI T€N, CBA3aHHBIX HUTBIO, IEPEKUHYTOM uepe3 JErkuil OJIoK.

Nzmepenne xodhduimenta TpeHUs M0 BEIWYHMHE YTIIOBOTO KOd(QHIMEeHTa 3aBHCUMOCTH
Frp(N).

HccrnenoBanne JBUKEHHs Opycka 1O HAKJIOHHOM IIOCKOCTHM € NEPEMEHHBIM
K03 PHUIIMEHTOM TPEHHUSI.

W3yueHne nBukeHUs rpy3a Ha BaJly C TPEHHUEM.

Tema 3. Cmamuka meépoozo mena.

AbcomotHo TBEpoe Teno. IlocTynaTensHoe M BpallaTesibHOE ABMXKEHHE TBEPIOTO Tena.
MoMeHT cuiibl OTHOCUTENIbHO ocu BpauieHus. Ilneuo cunbl. CnoxeHue cuil, IPUIOKEHHBIX K
TBEpAOMY Teny. LIeHTp TsbkecTn Tena.

YcnoBus paBHOBECHS TBEPAOIO TEIIA.

YcroliunBoe, HeycTOUMBOE, Oe3pa3TuYHOe paBHOBECHE.

TexHuueckue yCTpPOWCTBA M TEXHOJIOTMYECKUE IPOLECCHI: KPOHIITEHH, CTPOUTEIBHBIN
KpaH, peIeTyaTble KOHCTPYKIIUH.

Hemoncmpayuu.

YcnoBus paBHOBECHS.

Buael paBHOBECHS.

Yuenuueckuii saxcnepumenm, nadopamopnsie pabomul, nPAKMUKyM.

HccnenoBanue ycnoBuii paBHOBECHS TBEPAOIO TeJIA, UMEIOIIETO OCh BPALLECHUS.

KoHcTpynpoBanue KpOHIITEHHOB U Pac4€T CUJI YIPYTOCTH.

N3yueHne ycTOWYMBOCTH TBEPAOTO TEJIA, UMEIOLLETO ILIOMIAb OIIOPHI.

Tema 4. 3axonsl coxpanenus 6 mexaHuke.

Hmmynsc mMaTepuanbHONW TOYKH, CUCTEMblI MaTepUalbHBIX TodeK. LleHTp Macc cucremsl
MaTepuaibHbIX TOUYEK. TeopeMa o0 JBMKEHUH LIEHTPA Macc.

NMnynbe cuitbl M U3MEHEHHE UMITYJIbCA TENa.

3aKOH COXpaHEeHMs UMITYJIbCA.

PeakTuBHOE NBUKEHHE.

MoMeHT wuMIynbca MaTepuaJbHOM TO4YKHW. lIpencraBiieHMe O COXpaHEHUHM MOMEHTA
MMITYJIbCA B IIEHTPAJIbHBIX MOJISX.

Pabora cunpl Ha MalOM W Ha KOHEYHOM IepeMerieHuu. [padudeckoe mpencraBieHne
pabOTHI CHIIBI.

MOIIHOCTE CHIIBI.

Kunernueckass sHeprust MaTepuaibHONH TOUkH. Teopema 00 W3MEHEHWHM KHHETHYECKOH
SHEPrUM MAaTEPUAILHON TOUKHU.

[ToreHnmanbHble W HenoTeHUUanbHble cwibl. [loreHnmanbHas sHeprud. [loTeHnmanpHas
SHEprus ynpyro neGpopMHpOBaHHOW NpyKuHbI. [loTeHIManpHas SHeprus Teiaa B OJHOPOJHOM
IpaBUTAllMOHHOM 110Jie. [loTeHnnanbHas 3Heprus Tejla B PaBUTALMOHHOM II0JIE OJHOPOJIHOIO
mapa (BHyTpH U BHE L1apa). Bropas kocMuueckas CKopocTb. TpeThsi KocMUYECKask CKOPOCTb.

CBs3b pabOTHI HEIOTEHLUAIBHBIX CHJI C U3MEHEHUEM MEXaHWYECKON 3HEPIrUM CUCTEMBI TEll.
3aKOH COXpaHEHMsI MEXaHUUYECKON SHEPTUH.



VYupyrue v Heynpyrue CTOIKHOBEHMS.

VpaBHenue bepHynnu uisi uAcaJbHOW JKHUJIKOCTH Kak CIEICTBHE 3aKOHA COXPAaHEHUs
MEXAHUYECKOUN SHEPTUU.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: JBUIKEHHE PAKET, BOIOMET,
KOTED, MPYKUHHBIA MUCTOJIET, THPOCKOM, (PUTypHOE KaTaHUEe Ha KOHbKAX.

Hemoncmpayuu.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeaktnBHOE NBUKEHUE.

N3mepenne MOIHOCTY CHIIBL.

M3MeHeHune sHepruu Tena MpHu COBEPIIEHUU pabOThI.

B3anMHble npeBpanieHus KHHETUYECKOM U MOTEHLIUAIbHON SHEPIUil TP AEHCTBUU HA TEJO
CHUJIBI TSDKECTU M CUJIBI YIIPYTOCTH.

CoxpaHeHue 3Hepruu npyu cBOOOAHOM NaJACHUN.

Yuenuueckuii sxkcnepumenm, nadbopamopuvie padbomot, nPAKMUKYM.

N3mepenune numnyinbca Teaa no TOpMO3HOMY MYTH.

W3mepenune cusbl TSIru, CKOPOCTH MOJEINN SIIEKTPOMOOHIIS M MOIITHOCTH CHJIBI TATH.

CpaBHEHME U3MEHEHHMS UIMITYJIbCA T€Ja C UMITYJIbCOM CHIIBIL.

HccenenoBanue COXpaHEHUs! UMITYJIbCA IIPU YIPYTOM B3aUMOJEHCTBUN.

W3Mmepenne KNHETUYECKON SHEPTUH TENA 10 TOPMO3HOMY ITyTH.

CpaBHEHHE U3MEHEHUS OTCHIMAIBHOM YHEPTUU TPY>KUHBI C paOOTOM CHUIIBI TPEHHS.

Omnpenenenue pabOThI CHIIBI TPEHUS MPU ABMXKEHUU Tella 0 HaKJIOHHOW TIOCKOCTH.

Pa3nes 3. MoJiekyasipHasi pU3MKa M TEPMOJUHAMHUKA.

Tema 1. OcHo6bl MONEKYNAPHO-KUHEMUYECKOI MeopUlL.

OcHOBHbBIE TOJOXKEHHUSI MOJIEKYJIsIpHO-KHHeTH4eckoi Tteopun (MKT), ux omnbiTHOE
obocunoBanue. [uddysus. bpoyHoBckoe nBmwkeHne. XapakTep ABUKEHUS W B3aUMOJCUCTBUS
YacTHUIl BelecTBa. Moenu CTPOeHHUs ra30B, KUIKOCTEH U TBEPABIX Tell U 00BSICHEHUE CBOWCTB
BElleCTBA HAa OCHOBE OSTUX Mozened. Macca u pasmepbl Mojekyn (atomoB). KomuuecTBo
BeuectBa. [locTtostHHas ABoraapo.

TennoBoe paBHOBecue. TemmepaTypa u cnocoObl €€ u3mepenus. lllkama Temneparyp
Henbcns.

Mogenb uaeanbHOro ra3a B MOJEKYJISIPHO-KMHETHUYECKOM TEOPHH: YACTULBI ra3a JBUKYTCS
Xa0TUYECKHU U HE B3aMMOJEHCTBYIOT APYT € APYTrOM.

lazoBbie 3akonbl. YpaBHeHue MenaeneeBa—Knaneiipona. AOCOIIOTHAsE TeMIiepaTypa
(mkanma temmeparyp KenpBuna). 3akon JlampTona. M3omporecchl B HIEaIbHOM rase C
MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. | paduueckoe mpeacTaBiIeHne H30MPOIECCOB: U30TEPMA,
n30x0pa, u3obapa.

CBs13b MEX/y TaBJICHUEM U CpeIHEH KMHETUYECKOM 3HEPIUel MOCTYNaTelbHOI0 TEIJI0BOIO
JIBUKEHHUSI MOJIEKYJ UAEaJbHOr0 raza (OCHOBHOE YPaBHEHHME MOJIEKYJISIPHO-KUHETHYECKON
TEOPHH UICATBHOTO ra3a).

CBsi3b  aOCONMIOTHOM ~ TeMIlepaTypbl  TEPMOJUHAMHYECKOM CHUCTEMBI CO  CpeaHeH
KMHETUYECKOW SHEPTUEl MOCTYNATENbHOIO TEMIOBOTO JIBUKEHUS €€ YaCTHIL.

TexHuyeckue ycTpOWCTBAa U TEXHOJOTMYECKHE MPOLECCHl: TEPMOMETpP, OapomeTp,
MOJIy4YeHUE HAHOMATEPUAIIOB.

Hemoncmpayuu.

Mopenu 1BUKEHHS YaCTHUL BEILIECTBA.

Monenb OpOyHOBCKOTO IBUKEHHUSI.

Buaeoponuk ¢ 3anichbio peaqbHOro OpOyHOBCKOTO JIBUKEHUS.



Juddyzus sxuarocTe.

Mogens onbiTa LlTepHa.

[IputskeHne Monekyi.

Mogenu KpUCTaUIMYECKUX PELIETOK.

Habmonenue u uccnenoBanue N30MpoIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnsie pabomul, nPaKmMuKym.

HccnenoBanue mpoiecca YCTAaHOBJICHUS TEIJIOBOI'O PABHOBECHS IPH TEIUIOOOMEHE MEXIY
ropsiuei ¥ X0J0IHON BOJOM.

Nzyuenne wu30TepMUYECKOro Tmporiecca (PEKOMEHIOBAHO WCIIOJIb30BaHUE IH(POBOI
nabopaTopun).

N3yueHne n30X0pHOro Inporecca.

N3yuenue n3obapHoro nporecca.

[IpoBepka ypaBHEHUS COCTOSTHUSI.

Tema 2. Tepmoounamuka. Tennoevie mauwtunol.

Tepmoaunamuueckas (TZl) cuctema. 3ajaHue BHEIIHUX YCIOBUHM Ul TEPMOAMHAMHUYECKOM
cucreMbl. BHelHre U BHyTpeHHUE nlapaMmeTpshl. [lapaMeTpsl TEpMOJAMHAMHUYECKOW CUCTEMBI KaK
CpeIHME 3HAYECHUS BEJIUYMH, ONMCHIBAIOIINX €€ COCTOSSHHE HA MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe navano tepmoauHamMuku. CaMOIPOM3BOJIbHAS peNlakcalys TEPMOAMHAMHYECKON
CUCTEMBI K TEIUIOBOMY PABHOBECHIO.

Mopnens uzaeanpbHOrO raza B TEPMOJMHAMUKE — CHCTEMA YPAaBHEHMH: YypaBHEHHE
MenneneeBa—Kiianeiipona U BbIpaXXE€HHUE Ui BHYTPEHHEUW >HEPrUM. Y CJIOBUS NMPUMEHUMOCTH
TOM MOJENU: HU3Kas KOHUEHTpAIMs YacTUll, BBICOKME TeMIlepaTypbl. BrlpaxkeHnue nis
BHYTPEHHEHN 3HEPTrUU OJJHOATOMHOT'0 HI€AJIBHOIO ra3a.

KBa3ucraTnueckue nu HECTATUYECKUE TIPOLIECCHI.

OnemeHTapHas paboTa B TepMoaMHaMuKe. Boruncnenue pabotsl no rpaduky mnpoiecca Ha
pV-auarpamme.

Tennmonepenaua kak crnoco0 W3MEHEHHsS BHYTPEHHEW SHEPTUHM TEepPMOJUHAMUYECKON
cucTeMbl 6e3 coBeplieHus: padoThl. KOHBEKIMS, TEIIONPOBOIHOCTD, U3TyUCHHE.

KomnuectBo ternotel. Temno€mMkocTh Tena. YaenpHass W MOJSPHAs TEIMIOEMKOCTH
BEIlleCTBA. YpaBHeHHE Mailepa. YaenbHas Teruiora cropanus TomiauBa. Pacuér konmmyecTBa
TEIUIOTHI IpH Terutonepenaue. Ilonstre 06 annadbatHoM mporiecce.

[lepBrIit 3aK0H TepMOAMHAMUKU. BHYTpeHHss sHeprus. KonndyecTBo TemIoTe U paboTa Kak
Mepbl U3MEHEHUS] BHYTPEHHEN SHEPTrUU TEPMOIUHAMUYECKON CHCTEMBI.

BTopoil 3akOH TEpMOJMHAMHMKHM Ui PAaBHOBECHBIX IMPOILIECCOB: Yepe3 3aJaHHOE
PaBHOBECHOE COCTOSIHUE TEPMOJUHAMUYECKON CHCTEMBI NPOXOIUT EIMHCTBEHHas aauadaTta.
AOconroTHas Temmeparypa.

Bropoili 3akoH TepMOAMHAMUKH IJIi HEPAaBHOBECHBIX IPOLIECCOB: HEBO3MOXKHO IE€PENATh
TEIJIOTY OT OoJiee XOJIOAHOrOo Tejla K Oojiee Harperomy 0Oe3 kommneHcanuu (Kmaysumyc).
HeoOpaTUMOCTh MPUPOTHBIX MTPOLIECCOB.

[Tpuniune! aeiictBus TermnoBbix mamuH. KIT/I.

MaxkcumansHoe 3Hauenue KII. [{ukn Kapho.

OKOJIOTUYECKHE aCIEeKThl MCIOJIb30BaHUS TEIUIOBBIX ABUraresiei. TemmoBoe 3arps3HeHue
OKPYKaroIeH CpebL.

TexHudyeckue ycTpoHCTBA M TEXHOJIOTMUECKHE IMPOLIECCHI: XOJIOAWIbHUK, KOHAMIIMOHED,
IU3elIbHBIA U KapOIOpaTOpHBIM JBUTAaTeNu, MapoBas TypOMHA, MOJYyYEHUE CBEPXHU3KHX
TEMIIepaTyp, YTWIU3ALMS «TEIUIOBBIX» OTXOJOB C HCIIOJIB30BAaHHEM TEIUIOBOIO HAcoca,
yTUIM3aIKs OMOOPTaHUYECKOr0 TOIIMBA JUISl BEIPAOOTKHU «TEIJIOBOI» U 3JIEKTPOIHEPTHH.



Hemoncmpayuu.

H3meHeHue TemMnepaTypsl IpU aquabaTuyecKoM pacIilupeHHH.

Bo3aymiHoe orauso.

CpaBHeHUE YAEIbHBIX TEIUNIOEMKOCTEN BELIECTB.

CrniocoObl U3MEHEHUS BHYTPEHHEN YHEPTHH.

HccnenoBanue aguabaTHOro mpoiecca.

KomnbrorepHbie MOJEIM TEIUIOBBIX JIBUTaTENCH.

Yuenuueckuii sxcnepumenm, nadvopamopnsvie padomot, nPAKMUKyMm.

H3mepenue yaeapbHOM TeIIOEMKOCTH.

HccenenoBanue nponecca OCTHIBAHMS BEIIECTBA.

HccnenoBanue aanabaTHOro mpolecca.

N3ydyeHne B3auMOCBSI3M SHEPTrUU MEXKMOJIEKYJIIPHOTO B3aMMOJAEWUCTBUS U TEMIIEpaTyphbl
KUIIEHUS )KUIKOCTEH.

Tema 3. Azpecammnvie cocmoanusn eeuiecmea. Dazoevie nepexoobwl.

[TapoobpazoBanue u KoHAeHcauus. Vcmapenue u KumeHue. YJenbHas TeIIoTa
napooOpa3oBaHMUS.

Haceiniennsle 1 HeHachlleHHbIE Tapbl. KauecTBeHHAs: 3aBUCUMOCTD IUIOTHOCTH U JaBJICHUS
HACBILIEHHOIO Tapa OT TeMIlepaTypbl, MX HE3aBUCUMOCTh OT O00BbEMa HACBILIEHHOrO Mapa.
3aBUCHUMOCTh TEMIIEPATypPhl KUTIEHUS OT AABJICHUS B KUAKOCTH.

BnaxHocTes Bo3ayxa. AGCOMIOTHAS M OTHOCUTEIbHAS BIIAKHOCTb.

Teépnoe Teno. Kpucrammuyeckue u amopdHbIe Tela. AHU30TPOIUS CBOMCTB KPUCTAILIOB.
[InaBneHue u KpucTaUIU3anus. Y AelbHas TeroTa miaBnenus. Cydonumarnus.

Hedopmanun TBEpHoro tena. Pactsokenune u cxkarue. Caur. Moayns FOura. Ilpenen
ynpyrux aedopmaruii.

TemnnoBoe pacmmpeHue KUAKOCTEH W TBEPIABIX Tel, 00bEMHOE W JIMHEWMHOE pacIIUpEHue.
AHrapMOHHM3M TEIJIOBBIX KOJIEOAHUN YacTHUI[ BEIIECTBA KaK MPUYMHA TEIUIOBOTO PACHIMpPEHUs
Tes (Ha KAYeCTBEHHOM YpPOBHE).

[IpeobpazoBanue sHepruu B (ha30BBIX IMEepPexoiax.

YpaBHeHHE TEIJIOBOTO OallaHca.

[ToBepxHOocTHOE HaTskeHHE. KoapduImeHT MOBEpXHOCTHOTO HaTsbKeHus. KamumspHbie
ABJICHM. [aBiIeHHe 110 UCKPUBJIEHHOU IOBEPXHOCTHIO xKuAKOCTH. Dopmyita Jlamtaca.

TexHuueckue yCTPOMCTBA M  TEXHOJOTMYECKHE TMPOIECChl: JKHAKHUE  KPUCTAJUIBL,
COBPEMEHHBIE MaTEepHAIbI.

Hemoncmpayuu.

TeruoBoe pacimpeHue.

CBolicTBa HaCHIIIEHHBIX [1aPOB.

Kunienne. Kunenue rnpu noHW>KE€HHOM JaBJICHUH.

W3mepeHne cuitbl IOBEPXHOCTHOTO HATSHKCHMUS.

OnBbITHI ¢ MBUIBHBIMH TJIEHKAMM.

CmauuBanmue.

Kanumnspusie siBieHus.

Mopaenn HEHLIOTOHOBCKOH YKHUJIKOCTH.

CriocoObl U3MepeHUs BIaKHOCTH.

NccnenoBanue HarpeBaHusl U IUIABJIEHNS KPUCTAJTIMYECKOTO BEIIECTBA.

Buasr nedopmartuii.

Hab6monenne mansix aedopmartuii.

Yuenuueckuii sxcnepumenm, nabopamopnuie pabomul, npaKMuUKym.



N3yueHne 3aKkOHOMEPHOCTEN UCITAPEHUS KUIKOCTEH.

N3mepenre yaenbHOM TEII0ThI IIaBICHUS JIbJA.

N3ydeHne cBOMCTB HACHIIICHHBIX IAPOB.

N3mepenune abCoMIOTHOM BIIAYKHOCTH BO3/1yXa M OIICHKA MAcChI IIapOB B IOMEIIICHUH.

N3mepenune ko3 puIerTa moBepXHOCTHOTO HATSHKESHUSI.

N3mepenne monyns FOnra.

HccnenoBanue 3aBUCUMOCTH JieopMallMd PEe3UHOBOTO 00paslia OT MPUIIOKEHHOW K HeMY
CHUJIBL.

Paznea 4. diiekTpoauHaMuKa.

Tema 1. dnexmpuueckoe noJe.

DnekTpu3aius Tesl U €€ MPOSIBICHUS. DJEKTpUuecKui 3apsia. JlBa Buaa 3JIEKTPUUYECKUX
3apsaoB. [IpOBONHUKM, IUANEKTPUKU M MOJYNPOBOJHUKU. DJIEMEHTApHBIA 3JIEKTPUUECKUN
3apsf. 3aKOH COXpaHEHUs 3JIEKTPUUECKOIo 3apsia.

Bzaumoneiicteue 3apsanoB. Toueunsie 3apsnbl. 3akoH KyioHa.

Onexrpuueckoe noie. Ero nelicTere Ha 3J€KTPUUECKHE 3apsbl.

Hanpsoxkéanocts  snexTpuueckoro mods. [lpoOuenii 3apsn. Jluaum  HanpspkEHHOCTH
ANEKTPUUECKOro nojst. OJHOPOAHOE INEKTPUUECKOE MOJIE.

[ToTeHIMaNbHOCTh 3JEKTPOCTATHUYECKOrO IMOJs. Pa3HOCTh NMOTEHUIMANOB W HAIPSKEHUE.
[loteHumanbHass  3Heprus  3apsga B DJIEKTPOCTATUYECKOM  TOJIE. ITorenunan
aNeKTpocTaTudeckoro mnosis. CBsi3p HANpPsOKEHHOCTH NOJAS M PA3HOCTH IOTEHLMAJIOB  JUIS
AIIEKTPOCTATUYECKOTO MOJIsl (KaK OJHOPOIHOTO, TAaK U HEOJHOPOIHOTO).

[IpuHUUMI cynepno3uuuu JEKTPUUECKUX MOEH.

[Tone Ttoueunoro 3apsima. Ilone paBHOMepHO 3apspkeHHOU cdepbl. [lome paBHOMEpHO
3apsHKeHHOTo 1o 00BEMY mmiapa. I[lome paBHOMEPHO 3apsHKEHHOW OECKOHEYHOW TUIOCKOCTH.
KapTtrHb! TMHNN HANPSy)KEHHOCTU ATUX MOJIEN M SKBUITOTEHIMAIBHBIX TOBEPXHOCTEN.

[IpoBOAHMKY B 3EKTPOCTATUYECKOM I0JIE. Y CIOBUE PABHOBECHS 3aPSAJIOB.

JIMpNeKTpUKHY B 3JEKTPOCTATUUECKOM MoJ€e. J(uaneKkTpudeckas NpOHUIAeMOCTh BEIIECTBA.

Konznencarop. D1neKTpo€MKOCTh KOHIEHCATOPA. DJIEKTPOEMKOCTD IIIOCKOI0 KOHAEHCATOpa.

[TapamienbHOE  CcOeIMHEHHME  KOHJEHCATOPOB. IlocnenoBarenbHOE  COEIMHEHHUE
KOHJIEHCATOPOB.

OHeprus 3apsHKEHHOI0 KOHAEHCATopa.

JIBrkeHMe 3apsKEHHON 4acTULBI B OAHOPOJHOM JIEKTPUYECKOM IIO0JIE.

TexHudyeckue ycTpoWcTBa M TEXHOJOTMYECKHE IPOILECCHI: AJIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTpOCTATUYECKas 3alUTa, 3a3€MJICHHUE JIEKTPOpUOOpOB, KOHIEHCATOPHI, reHepaTop Ban ne
I'paada.

Hemoncmpayuu.

Y CTpoUCTBO U MPUHIUIT JEHUCTBUSA 3IEKTPOMETPA.

DIIEKTPUYECKOE TT0JIE 3apsHKEHHBIX IIAPUKOB.

DNEKTPUUECKOE MOJIE IBYX 3apSKEHHBIX IUIACTHH.

Mogens snekTpocTaTruueckoro reneparopa (Ban ne ['paada).

[IpoBOAHMKY B 3JIEKTPUYECKOM IIOJIE.

DJIEKTpOCTaTUYECKAs 3alIUTa.

YCTpoHCTBO U IEMCTBUE KOHAEHCATOPA ITOCTOSHHOW U IEPEMEHHOU EMKOCTH.

3aBUCHUMOCTD 3JIEKTPOEMKOCTH IIJIOCKOTO KOHJIEHCATOpa OT IJIOLIAAM IUIACTUH, PACCTOSHUS
MEXIy HUMH U JUIIEKTPUIECKON MPOHNLAEMOCTH.

DHeprus IEKTPUUECKOr0 MOJIs 3apsSyKEHHOI0 KOHJIEHCAaTopa.

3apsaka U pa3psaaKa KOHIEHCATOpa 4epe3 PeE3UCTOP.



Yuenuueckuii 3xcnepumenm, nadopamopusie padomot, nPAKMUKYM.

OueHka cu1 B3auMOJCICTBUS 3apsyKEHHBIX TEll.

HaGnronenne npeBpaiieHusi SHEPTUU 3apsHKEeHHOTO KOHACHCATOpa B DHEPTUIO0 M3ITyYeHUs
CBETOJINO/1A.

W3ydenne nporekanus ToKa B LIETIH, COJAEpIKallel KOHIeHCaTop.

Pacripenenenrie  pa3HOCTM  TMOTEHUMATIOB  (HANpsDKEHUS) TPU  MOCIEAOBATEIHLHOM
COEIMHEHUH KOH/IEHCATOPOB.

WccnenoBanue paspsiga KOHAEHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmoannwtii 31eKmpuyeckuii mok.

Cuia Toka. [TocTOssHHBIN TOK.

VYcnoBusi  CylIeCTBOBaHMS TMOCTOSIHHOTO — AJIEKTPUYECKOro ToKa. VCTOYHMKM — TOKa.
Hanpsoxkenue U u DJ1C é.

3akoH OMa 1715 yyacTKa IIEeTH.

DNEKTPUUECKOE COMPOTUBIIEHUE. 3aBUCUMOCTh CONPOTUBIIEHUSI OJHOPOIAHOIO MPOBOJHUKA
OT €ro JJIMHBI U IJIOIIA/IA TONEPEUYHOI0 CEYEHUs. Y ACIbHOE CONPOTUBIICHNE BEILIECTBA.

[locnenoBarenpHoe, mapamielabHOE, CMEIIAHHOE COEIUHEHHE IPOBOAHUKOB. Pacuér
pa3BeTBIEHHBIX AIeKTprueckux nenen. [IpaBuna Kupxroda.

Pabota snekTpuueckoro Toka. 3akon Jxoyms—JIenna.

MOoONHOCTh 3JEKTPUUYECKOTO TOKA. TemnioBasi MOLIHOCTb, BhIJIETsI€EMast Ha PE3UCTOPE.

OJ1C u BHyTpeHHEEe CONMPOTHUBIICHHE UCTOUYHHUKA TOKA. 3akOoH OMa JIJIsl MOTHOM (3aMKHYTOM)
ANEKTPpUUYECKON 1enu. MOIHOCTh HCTOYHHMKA TOKa. KOpoTKoe 3amMbIKaHUeE.

KonneHcatop B 1ienu NOCTOSSHHOTO TOKaA.

TexHruuecKkue yCTpOrUCTBAa U TEXHOJOTUUECKHE IPOLIECCHI: aMIIEPMETP, BOJIBTMETP, PEOCTaT,
CYETUHK DJIEKTPUUECKOU SHEPIUH.

Hemoncmpayuu.

N3mepenune cuiibl TOKa U HAPSHKCHUS.

HccnepoBanue 3aBUCUMOCTH CHJIBI TOKa OT HANPsDKEHHsT I PE3UCTOpa, JIaMIIbl
HaKaJIMBaHUS U CBETOAMO/IA.

3aBUCUMOCTh COTIPOTHBJICHHUS LWJIWHIPUYECKUX TPOBOJHUKOB OT JJUHBI, ILJIOIIATH
MONIEPEYHOI0 CEYEHUSI U MaTepHaa.

UccnenoBanue 3aBUCUMOCTH CHIIBI TOKA OT CONPOTUBIICHUS MPU MTOCTOSSHHOM HAIPSKEHUU.

[Ipsimoe m3mepenne DJIC. KopoTkoe 3aMblkaHUE TajJbBaHUYECKOIO 3JIEMEHTAa M OLIEHKA
BHYTPEHHETO COMPOTUBIICHUS.

CniocoObI coeTMHEHUST UCTOYHUKOB Toka, IJIC GaTapeii.

UccnenoBanue pasHOCTH MOTEHIIMATIOB MEXK/Y MOJIOCAMU UCTOYHMKA TOKA OT CHUJIbI TOKA B
LEemu.

Yuenuueckuii 3xcnepumenm, nadvopamopusie padomot, nPAKMUKYM.

HccenenoBaHue CMEIIAHHOTO COEUHEHUS PE3UCTOPOB.

N3mepenune yaeapHOro COnpoTUBICHUSI TPOBOIHUKOB.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA OT HATIPSKEHUS 1S JIAMITBl HAaKaJTuBaHMUSI.

YBenuueHue npejena u3MepeHust aMmnepMmeTpa (BOIbTMETPA).

N3mepenne 3/1C 1 BHYTpEHHETO CONPOTHUBJICHUS HICTOYHHKA TOKA.

Uccnenoanue 3asucumoct IJIC ranbBaHUYECKOTO 3J€MEHTa OT BPEMEHHU MPU KOPOTKOM
3aMBIKaHUU.

HccenenoBanue pa3HOCTH NOTEHIMAIOB MEXAY MOJIOCAMU MCTOYHUKA TOKA OT CUJIbI TOKA B
LEMN.

HccnenoBanue 3aBUCUMOCTH MOJE3HONM MOIIHOCTH UCTOYHHMKA TOKA OT CUJIBI TOKA.



Tema 3. Toxu 6 paznuunvix cpeoax.

DJIeKTprUYeCcKass MPOBOJMMOCTh PpA3JIMYHBIX BEUIECTB. OJEKTPOHHAs IPOBOJUMOCTH
TBEPABIX ~ METAJUIOB.  3aBUCUMOCTb  CONPOTUBJIEHMS  METAIOB  OT  TEMIIEpPaTypBhl.
CBepXIpoBOAUMOCTb.

DnexTpuueckuil Tok B BakyyMe. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOcTBeHHass U MpUMECHas MPOBOJUMOCTb MOJYIPOBOIHUKOB.
CgoiictBa p—Nn-nepexoaa. IloxynpoBoJHUKOBEBIE TPHOOPHI.

DONEeKTpUUECKUH TOK B 3JIEKTPOJIUTAX. ODJEKTPOIUTHYECKas AMCCOLMAIMs. DIEKTPOJIH3.
3axonbl dapazest 1u1sl IEKTPOIM3a.

DINIEKTpUYECKUI TOK B razax. CaMOCTOSATENbHBIN U HECAMOCTOSTENIbHBIN pa3psaa. Paznuunbie
THUIIBI CAMOCTOSTENBHOTO pa3psaaa. Monnus. [Tnasma.

TexHuyeckue ycTpoiicTBa M NPAKTUYECKOE NPHUMEHEHHUE: Tra30pa3psaHble JIaMIIbl,
AJIEKTPOHHO-JIyueBasi TPyOKa, MOIYHNPOBOJHUKOBBIE MPUOOPHI: MU0, TPaH3UCTOp, (poTommon,
CBETOJIMOJ, TallbBaHWKa, padUHUPOBAHWE MEAM, BbIIUIABKA AJTIOMHUHHS, DJIEKTPOHHAs
MHUKPOCKOIIHS.

Hemoncmpayuu.

3aBUCUMOCTb CONPOTUBIIEHUSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB 31EKTPOJIUTOB.

3akoHsbI 2nexTponunsa Papazes.

HckpoBoli pa3psa ¥ IpOBOAUMOCTb BO3LyXa.

CpaBHEHME NPOBOAMMOCTH METAJIJIOB M MOJYIIPOBOJHUKOB.

OnHOCTOPOHHSSI MPOBOIUMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, nabopamopnsie pabomul, npaKMUKym.

Hao0nronenue snexrposnusa.

N3mepenue 3apsiia 0IHOBAJIEHTHOTO HOHA.

HccnenoBanue 3aBUCUMOCTH COITPOTUBIICHUS TEPMOPEZUCTOPA OT TEMIIEPATYPHI.

CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKH THOAA.

Du3nyecKHuil MPaKTUKYM.

CrniocoObl u3MepeHust GU3NYECKUX BEIMUYUH C MCIIOJIb30BAaHHEM aHAJIOTOBBIX U LIM(PPOBBIX
M3MEPUTENbHBIX MPUOOPOB M KOMIBIOTEPHBIX JAaTYMKOBBIX CHUCTEM. AOCONIOTHBIE U
OTHOCUTEIIbHBIE ~ TOTPEIIHOCTH  M3MEpeHMH  ¢u3uueckux BennuuH. OIlleHKa TpaHuLl
MIOTPELIHOCTEM.

[IpoBenenne KOCBEHHBIX W3MEPEHHH, UCCIIEIOBAHUM 3aBUCUMOCTEM (PU3HUECKUX BEIUYMH,
MpPOBEpKa MPEATIOKEHHBIX THUMOTE3 (BBIOOpP M3 paboT, OMMCAHHBIX B TEMAaTHYECKUX pazenax
«Y4YeHNYEeCKHUI IKCTIEPUMEHT, TaO0paTOPHBIE pabOThI, TPAKTUKYM).

MexnpeaMeTHbIe CBSI3H.

N3yuenne kypca ¢pusuku yriay6néHHoro ypoBHs B 10 kiacce OCyHIECTBISETCS C YYETOM
COJIepKaTeIbHBIX MEXKIIPEIMETHBIX CBfA3€M € KypcamMH MaTeMaTUKH, OHOJIOTHH, XHMHUH,
reorpauu U TEXHOJIOTHH.

Mesicnpeomemnovie nOHAMUA, CEA3AHHbIE C U3YUEHUEM MEMO0008 HAYYHO20 NO3ZHAHUA:
ABJICHUE, Hay4yHbIH (pakT, runores3a, (Qusuyeckas BeIMUYMHA, 3aKOH, TEOpHs, HaOIIOJCHUE,
AKCIIEPUMEHT, MOJEIMPOBAHNE, MOJEIIb, U3MEPEHUE, IOTPEIIHOCTH U3MEPEHH, U3MEPUTEIIbHBIE
npubopsl, LU poBas 1abopaTopusl.

Mamemamuxka: penieHre CUCTEMbl ypaBHeHUH. JInneliHas (yHKIUs, Tapadoma, runepoora,
ux rpaduku u cBoiicTBa. TpuroHoMmerpuueckue GyHKIUU: CUHYC, KOCUHYC, TAHT€HC, KOTAaHT'€HC,
OCHOBHO€ TPHUIOHOMETPHUYECKOE TOXKIECTBO. BEKTOpbI M MX NPOEKIUU HA OCH KOOPJMHAT,
CJIOKEHHE BEKTOPOB.



Buonozua: mexannueckoe JBIKEHHE B JKMBOU mpupoze, auddysus, ocMoc, TermioooMeH
KHUBBIX  OPraHM3MOB,  TCIUIOBOE  3arps3HCHHE  OKPYKAIOWmeW  Cpeibl,  yTHIH3aLus
OMOOPraHNYECKOTO TOILUIMBA JIJIsl BHIPAOOTKU «TEIUIOBOW» M AJIEKTPOIHEPTHH, MOBEPXHOCTHOE
HATAXKCHUC U KATWJUIAPHBIC SIBJICHUA B IPUPOJAC, SJICKTPUICCKUC SABJICHUS B JKUBOM Ipupoac.

Xumun: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb BEILECTBaA,
MOJISIpHAsl Macca, MOJyYeHne HaHOMATEPHANIOB, TEIUIOBBIC CBOMCTBA TBEPABIX T, KUAKOCTSH U
ra3oB, JKHIKHE KpPUCTAUIbI, ODJICKTPUUECKHE CBOMCTBA METAJIOB, AJIEKTPOJUTHYECKAS
aucconuanys, rajilbBaHHUKa, SJICKTPOHHAasA MUKPOCKOITHA.

TI'eozpaghus: B1axxHOCTD BO3/yXa, BETPHI, OapOMETpP, TEPMOMETP.

Texnonozusa: npeodpa3oBaHKE IBIKCHUI C UCIIOIH30BAaHUEM MEXaHH3MOB, YUET CyXOTo U
KHJIKOTO TpPEHHS B TEXHUKE, CTATHYECKHE KOHCTPYKIHMH (KPOHIITEHH, pemérdyaThie
KOHCTPYKHI/II/I), HCIIOJIb30BAHUC 3aKOHOB COXPAHCHUSA MCXAHUKHU B TCXHUKC (FI/IpOCKOH, BOI[OMéT
U JIpyTue), ABUraTellb BHYTPEHHEro CropaHus, mapoBas TypOHWHA, OBITOBOW XOJIOJWJIBHUK,
KOHIHUIIHUOHED, TEXHOJIOTUHN IIOJIYUCHUA COBPEMEHHBIX MaTrepHraiosB, B TOM quciie
HAaHOMAaTepHaJOB, W  HAHOTEXHOJOTWH,  ODJEKTPOCTATHUECKas  3alluTa,  3a3eMJICHHUE
AIIEKTPOTIPHUOOPOB, TA30pa3PSIHBIC JIAMITBI, TOJYIIPOBOJIHUKOBBIE TIPUOOPHI, TaTbBAHUKA.

11 KVIACC

Paznen 4. DaekTpoauHaMuKa.

Tema 4. Maznummnoe none.

B3anMopeiicTBre MOCTOSIHHBIX MAarHUTOB M TPOBOJHUKOB C TOKOM. MarHmtrHoe IoJie.
BekTop maruutHOM UHAYyKUMU. [[pUuHIMN Cyneprio3uliM MarHUTHBIX NOJIeH. JIMHUKM MarHUTHOM
WHYKIUH.

MarautHoe Moje NPOBOJHUKA C TOKOM (MPSMOro MPOBOJHUKA, KATYIIKH M KPYTOBOIO
BUTKa). OmbIT Dpcrena.

Cuiia AMniepa, e€ HanpaBJIEHUE U MOJYJIb.

Cuna JlopeHua, €€ HampaBieHWE W MOAyJdb. JIBM)KEHHME 3apsDKEHHOM dYacThLbl B
OJIHOPOJHOM MarHuTHoM mnose. Pabora cuibl Jlopenna.

MarnutHoe nosue B Bemectse. PeppoMarHeTHKY, apa- U TMaMarHeTUKH.

TexHudyeckue yCTpONCTBA U TEXHOJIOTMUYECKUE IPOLECCHI: NPUMEHEHUE ITOCTOSHHBIX
MarHuTOB, 3JIEKTPOMAarHUTOB, TECTEP-MYJIbTUMETP, JJIEKTPOABHTraTeNlb SIK0OU, yCKOpUTEIH
AJIEMEHTApPHBIX YaCTHIL.

Hemoncmpayuu.

Kaptuna nuHMI WHAYKIME MAarHUTHOTO TIOJS IOJOCOBOTO W TOJKOBOOOPA3HOTO
MOCTOSTHHBIX MarHUTOB.

Kapruna nuHuit MarHuTHOM MHIYKIMH OIS ATMHHOTO MPSIMOTO MPOBOJHUKA U 3aMKHYTOTO
KOJIBLIEBOI'O IMPOBOJIHHUKA, KATYIIKU C TOKOM.

B3aumopeiicTBue 1ByX NPOBOJHUKOB C TOKOM.

Cuna Ammiepa.

[HerictBue cuiibl JIopeHIla Ha MOHBI JJIEKTPOJIUTA.

Habmonenue ABM>KeHUS MydKa 3J1€KTPOHOB B MATHUTHOM TIOJIE.

[TpuHun aeicTBUS 3IEKTPOU3MEPUTENLHOIO IPUOOPAa MAaTHUTOAIEKTPHUUECKON CUCTEMBI.

Yuenuueckuii 3xcnepumenm, nadvopamopnvie padomot, nPAKMUKYM.

HccenepoBanue MarHUTHOTO OISl HOCTOSIHHBIX MarHUTOB.

HccnenoBanue CBOMCTB (heppOMarHeTUKOB.

HccnenoBanue neiicTBUSA NOCTOSSHHOIO MarHUTa HA PaMKy € TOKOM.



N3mepenue cunel Ammepa.

N3yuyenue 3aBUCUMOCTH CHJIbI AMIIepa OT CHJIbI TOKA.

OnpeneneHre MArHUTHON MHAYKIIUU HA OCHOBE U3MEPEHUS CUIIbl AMIiepa.

Tema 5. InexkmpomazHumnan UHOYKYuUs.

SBnenue snexTpoMarHuTHOM HHAYKUuU. IloTok BekTopa MmarHuTHOM wuHAyKuuu. IJC
WHAYKIUU. 3aKOH 3JeKTpoMarHuTHOM uHaykumu @Dapanes. BuxpeBoe siexkTpuueckoe moJe.
Toxu dyko.

OJ1C uHAYKIMHY B IPOBOJHUKE, TBUXKYIIIEMCS] B OJTHOPOJIHOM MarHUTHOM TIOJIE.

[IpaBuiio Jlenna.

NunyktuBHOCTh. Karymika WHAYKTUBHOCTM B ILENM IOCTOSSHHOTO TOKa. SIBieHune
camounaykiuu. 3J1C caMOMHIYKIUU.

DHeprusi MarHUTHOTO TOJISl KATYIIKUA C TOKOM.

DIEeKTPOMArHuTHOE MOJIe.

TexHuyeckue ycTpoHCTBA M TEXHOJOTHYECKHE MPOLECChl: MHIYKIIMOHHAS 1€4b, COJICHOMI,
3aIlMTa OT JEKTPU3ALMH TeJl TP ABHXKEHUH B MAarHUTHOM I10J1€ 3€MJIH.

Hemoncmpayuu.

Habmonenue siBiaeHus! 3J€KTPOMarHUTHOM UHTYKIHH.

HccnenoBanue 3apucumoctd DJIC MHAYKIMU OT CKOPOCTH U3MEHEHMS] MarHUTHOTO ITOTOKA.

[IpaBuno Jlenua.

[Tanenue MaruuTa B aJJIOMMHHEBOM (MEIHOM) TpyOe.

SIBrieHME CAaMOMHYKITUH.

Uccnenoanue 3aBucumoctd DJIC caMOMHIYKIHMU OT CKOPOCTHM MU3MEHEHHUS! CHIIbI TOKa B
LEIH.

Yuenuueckuii sxcnepumenm, nadopamopnuvie pabomul, npaKmuxym.

HccnenoBanue sSiBIEHUS 3JI€KTPOMArHUTHON UHAYKITUH.

Ornpenenenne UHIYKIIMA BUXPEBOI'O MATHUTHOTO MOJIA.

HccnenoBanue siBIEHUS CAMOMHAYKIUY.

COopka Mo/ieTH 3JIEKTPOMAarHUTHOTO TeHepaTopa.

Paspnen S. KoJsieOanusi U BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenpnas cuctema. CBOOOIHBIE KOICOAHMS.

lapmonnueckue  konebanus.  KuHemarnyeckoe W~ JUHAMUYECKOE  OIMHUCAHHE.
OHepreTuyeckoe oOmnucaHue (3aKOH  COXpaHEHHsS  MEXaHWYeCcKoW sHepruu). BeiBox
JUHAMHYECKOTO OMHCaHWs TapMOHMYECKUX KOJNeOaHMM W3 WX OSHEPreTMYeckoro u
KHHEMaTHU4YE€CKOTO OTHCAHMSL.

AMmmtyaa v (asza xonebanuil. CBsi3b aMIUIUTYIbl KOJ€OaHUN HCXOAHOM BEIMYUHBI C
aMIUIMTY1aMU Kosie0aHui €€ CKOPOCTU U YCKOPEHHS.

[lepuon u yactota konebanuil. [leprmon Manbix cBOOOJHBIX KOJeOaHUN MaTeMaTH4YECKOTO
MasiTHUKA. [leproa cBOOOTHBIX KONeOaHUI TPYKUHHOTO MasiTHUKA.

[Monsatue o 3aTyxarommx Koiebanusx. BeiHyXneHHble konebanus. Pezonanc. PesonancHas
KpuBas. BiausiHue 3aTyxaHus Ha BUJ] pe30HAHCHOW KpUBOM. ABTOKOJIE0aHUS.

TexHuueckue yCTpOMCTBAa M TEXHOJIOTMYECKHE IPOLIECCHl: METPOHOM, YacChl, Kaudesw,
MYy3bIKaJIbHbIE HHCTPYMEHTHI, ceiicMorpad.

Hemoncmpayuu.

3anuck K01e0aTeIbHOTO ABMKEHUS.

Habmonenne He3aBUCHMOCTH MEpHOia MaJIbIX KOoJIeOaHH rpy3a Ha HUTH OT aMILTUTY/IbL.



HccrnenoBanue 3aryxarommx KojaeOaHWd U 3aBUCHIMOCTH NIEPU0JIa CBOOOIHBIX KOJICOaHUH OT
COIPOTUBIICHUSI.

UccnenoBanne kosieOaHMii rpy3a Ha MAacCHUBHOM NpPYKUHE C LeNbi0 (OPMHPOBAHUSA
npecTaBIeHUit 00 uaeanbHONU MOJETH MPYKHUHHOTO MasiTHUKA.

3aKOH COXpaHEHHUsI SHEPTUU NPHU KoJIeOaHUAX Ipy3a Ha MPYKUHE.

HccnenoBaHue BHIHYKICHHBIX KOJEOAHUIA.

Hab6nronenue pe3onanca.

Yuenuueckuii sxcnepumenm, nabopamopnusie padbomeul, RPAKMUKYM.

N3mepenune neproaa cBOOOIHBIX KOJIEOAHUH HUTSIHOTO U MIPYKHMHHOTO MasiTHUKOB.

N3ydeHne 3aKOHOB JIBIKEHUS Tella B X0Jie KoJieOaHUl Ha YIIPYroM IOJIBECE.

N3ydyenne qBuKEHNsI HUTSHOTO MasiTHHUKA.

[Ipeo6pa3oBanue sHEPrUM B IPYKUHHOM MASITHUKE.

HccnenoBanue yObIBaHUSI aMILTUTYABI 3aTyXalOUINX KOJICOaHUH.

HccnenoBanue BEIHYKICHHBIX KOJICOAHUH.

Tema 2. DnexkmpomazHumnule Koedanus.

KoneGarenbupiii koHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHUS B UACATHHOM
KojebatenbHOM KoHType. ®opmyna Tomcona. CBsi3p aMIUIMTYIBI 3apsaa KOHAEHcaTopa ¢
aMIUIUTY/I0M CUJIbI TOKA B KOJI€0aTEIbHOM KOHTYPE.

3aKOH COXpaHEHUs SHEPTUH B UACATHHOM KOJeOaTeTbHOM KOHTYpE.

3aryxaromue JJIEKTPOMarHUTHblE — KoJjeOaHWs. BBIHYXJEHHBIE  AIIEKTPOMArHUTHBIC
Kosie0aHusl.

[lepemenHbli TOK. MOIIHOCTE MNEPEMEHHOIO TOKAa. AMIUIMTYJHOE M JIEHCTBYIOIIEE
3Ha4YeHHE CHJIbI TOKA U HAIPSHKEHUSI IPU Pa3InuHON opMe 3aBHCUMOCTH MIEPEMEHHOT0 TOKa OT
BPEMEHH.

CuHycouJabHbII epeMeHHbI ToK. Pe3uctop, KoHIeHcaTOp U KaTylIKa UHYKTUBHOCTH B
[N CUHYCOUJAIBHOTO IEPEMEHHOr0 Toka. Pe3oHaHc TokoB. Pe3oHaHnc HanpsKeHUH.

Wneanvueiii Tpanchopmarop. [lpousBonactBo, mepenadya v moTpebiaeHHE 3IIEKTPUUYECKON
SHEPIHUH.

OKOJIOTUYECKHE PHUCKU MpPHU IMPOU3BOJCTBE AIEKTpo3Hepruu. KynbTypa uCHosb30BaHUs
AIIEKTPOIHEPTUU B TOBCEIHEBHOI JKU3HHU.

TexHuyeckue yCTpOWCTBA M TEXHOJOTMYECKHE IMPOLECCHI: AIEKTPUUYECKUNA 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKA, JINHUU 3JIEKTpoIepeaay.

Hemoncmpayuu.

CB0OOIHBIE EKTPOMArHUTHBIE KOJIeOaHusI.

3aBUCUMOCTh YaCTOTHI CBOOOTHBIX KOJIEOaHUH OT HHIYKTUBHOCTU M €MKOCTH KOHTYpA.

OcumorpaMMbl 3JIEKTPOMAarHUTHBIX KOJIEOAHUH.

['enepaTop He3aTyxaromMX 3JIEKTPOMArHUTHBIX KOJICOAHUM.

Monenb 31eKTpOMarHUTHOTO TeHepaTopa.

BriHy)/1eHHBIE CHHYCOUIaTbHbIE KOJIeOaHM .

Pesucrop, karyika MHIYKTUBHOCTU U KOHJIEHCATOP B LIENH IEPEMEHHOIO TOKa.

Pe3oHaHc mpu mocienoBaTeNbHOM COEJUHEHMM PE3UCTOpa, KAaTyIIKM HHJIYKTUBHOCTH U
KOHJICHCATOopa.

VY CTpoHCTBO U MPUHIMIT ASUCTBHS TpaHChHopMaTOpa.

Monenb TMHUY 3IEKTpoIepe1adHm.

Yuenuueckuii 3xcnepumenm, nadopamopusie padomot, RPAKMUKYM.

N3yuenue tpanchopmaropa.



HccnenoBanue mepeMeHHOro TOKa 4epe3 IOCIIEOBATEIbHO COEAMHEHHBIE KOHJEHCATOp,
KaTyILKy U PE3UCTOP.

HabmioeHune 31eKTpOMarHuTHOTO Pe30HaHCA.

HccnenoBanue paboThl HICTOYHUKOB CBETA B LIEMH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmMpPOMAZHUMHbBLE 60IHbL.

MexaHn4yecKkue BOJIHBI, YCIOBHS UX pacnpocTpaHeHus. [lonepeunslie U MpoI0JIbHBIE BOJIHBI.
Ilepuon, CKOpPOCTh pacHpOCTpaHEHUss U JiavHA BOJHBL. (CBOICTBA MEXaHMYECKHMX BOJIH:
OTpakeHUe, IpeJoMIIeHUe, HTeppepeHus U udpakuus.

3Byk. CxopocTb 3ByKa. ' poMKkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

[IlymoBoO€ 3arpsi3HEHHUE OKPYKAIOIIEH CPEIbI.

ONEKTPOMarHUTHHIE BOJHBL. YCJIOBUS W3Iy4€HHUs 3JIEKTPOMAarHUTHBIX BOJH. B3anMHas
OpHUEHTAIMsI BEKTOPOB B 3JIEKTPOMAarHUTHOM BOJIHE.

CBolicTBa  DJIGKTPOMAarHUTHBIX  BOJIH:  OTPaXEHHME, NPEJIOMIICHUE, TOJSIpU3ALNs,
uHTepdepeHus 1 qudpaxus.

[IIkama 3JIEKTPOMAarHUTHBIX BOJIH. IIpuMeHEHHE SIEKTPOMAarHUTHBIX BOJIH B TEXHUKE U
OBITY.

[TpyHLIHKIIBI paguOCBA3HU U TeIeBUACHUA. Paguonokanys.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEeH Cpeibl.

TexHudyeckue yCTpOHCTBA M INPAKTUYECKOE NPUMEHEHUE: MY3BIKAJIBHBIE HWHCTPYMEHTHI,
pamap, paguonpuéMHHK, TeJNeBU30p, aHTeHHa, Tenedon, CBY-meus, yabTpazByKoBas
JUArHOCTHKA B TEXHUKE U MEIULIUHE.

Hemoncmpayuu.

OO0pa3oBaHue U paclpoCTpaHEHHUE MONEPEUHBIX U MPOJIOIbHBIX BOJIH.

KoneGuomeecs Teno Kak HCTOYHHK 3BYKa.

3aBUCUMOCTb JITTUHBI BOJIHBI OT YaCTOTHI KOJICOAHHIH.

HabmoneHnune otpaxeHus U MpeOMICHUS MEXaHUYECKUX BOJIH.

Habmronenne narepdepeHunu 1 Juppakiiny MEXaHUYECKHX BOJIH.

AKyCTHYECKHI PE30HAHC.

CaolicTBa yabTpa3ByKa U €ro NpUMEHEHHUE.

HabmioneHne cBsi3M TPOMKOCTH 3BYKa W BBICOTBI TOHa C aMIUIUTYAOH M 4acTOTOM
KoJIeOaHuH.

WccnenoBanue  CBOMCTB — DJIEKTPOMAarHUTHBIX ~ BOJIH:  OTPa)X€HHWE,  IIPEJIOMJICHUE,
noJisipu3anus, 1udpakuus, HHTephepeHIns.

OOHapy:xeHue HH(PaKpacHOro U YIbTPa(hHUOIETOBOTO U3TyUEHHH.

Yuenuueckuir sxcnepumenm, nabopamopmusie padbomoi, nPAKMUKYM.

N3yueHne napameTpoB 3BYKOBOW BOJIHBI.

N3yuenne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMonMHENHOE paclpOCTpaHEHHE CBETa B OJHOPOIHOM cpene. Jlyd ceera. TodeuHbId
HCTOYHUK CBETA.

Otpakenue cBera. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHne H300pakeHUH B IIOCKOM
3epkaisie. Cpepuueckue 3epkana.

[Ipenomnenune cBera. 3akoHbl MpejoMJeHHs cBeTa. AOCOJIOTHBIM  IOKa3aTelb
npenomiieHusi. OTHOCUTENBHBIM IOKa3aTenab npenoMiaeHus. [1oCTOSHCTBO 4acTOThl CBETa U
COOTHOILIEHHUE UIMH BOJIH IIPU MEPEXOJE MOHOXPOMATHYECKOTO CBETA 4YEpe3 I'PaHHUIly paszaeia
JBYX ONITHYECKUX CPEZ.

Xon nyueit B mpusme. ucnepcus csera. CiioxxHbli coctaB Oenoro cera. L{Ber.



[Tonnoe BHyTpeHHEee oTpaxkeHue. IIpenenbHblil yroi MoaHOro BHYTPEHHETO OTPaKEHUS.

CoOuparomue 1 pacceuBarolye JMH3bl. ToHKasg JsuH3a. DOKYyCHOE pacCTOsHHE WU
ONTUYECKasl CHUja TOHKOM JIMH3bI. 3aBUCUMOCTH (DOKYCHOTO PACCTOSHUS TOHKOH cepudeckoi
JIMH3BI OT €€ TEOMETPUU U OTHOCUTEIIBHOT'O IOKa3aTels IPEIOMIICHUS.

®opMyna TOHKOU JTUH3bI. Y BEIUYECHHE, 1aBAEMOE JTUH30M1.

Xon iay4a, MPOLIEAIIETO JIMH3Y TOJ MPOU3BOJIBHBIM YIJIOM K €€ INIABHOM ONTHYECKOW OCH.
[TocTtpoenne n300paxKeHUH TOUKH M OTpE3Ka MPSAMON B COOMPAIOIIUX M PACCEUBAIOIIMX JTMH3AaX
U X CUCTEMaX.

Ontuyeckue mpubopsl. Paspemratomias cmocoOHOCTh. [11a3 Kak onTHYecKasi CUCTEMA.

[Ipenensl IPUMEHUMOCTH T€OMETPUYECKON ONTUKH.

BonnoBass onrtuka. WuHtepdepenuus cera. KorepeHTHble HCTOYHMKH. Y CIOBUS
HAOJIOZICHUST MAaKCUMYMOB ¥ MHHMMYMOB B HWHTEPQEpPEHIIMOHHON KapTHHE OT JBYX
KOTE€PEHTHBIX HCTOYHHUKOB. [I[puMepsl KilacCHYeCKUX HHTEP()EPEHIIMOHHBIX CXEM.

Hudpakus  cera. JudpakuuonHas pemérka. YciaoBHe HaONIONEHUS  TJIaBHBIX
MaKCUMYMOB IpH M1aIeHUM MOHOXPOMAaTHYECKOT0 CBETa Ha AU(PAKIIMOHHYIO PEHIETKY.

[Tonspuszanus ceera.

TexHudyeckue yCTpPOHMCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: OYKH, JIyla, IEPHUCKOIL,
¢doroanmapaT, MHKPOCKOI, IPOCKIUOHHBIA ammapaT, MPOCBETIEHUE ONTUKU, BOJIOKOHHAs
OITHKA, TU(PPAKIINOHHAS PELIETKA.

Hemoncmpayuu.

3aKOHbBI OTPAXKEHUS CBETA.

HccnenoBanue npenoMieHus CBETa.

HabmroneHne nosHoro BHyTpeHHEro oTpakeHust. Mojienb CBEeTOBOIa.

HccnenoBanue xo/1a CBETOBBIX IYYKOB U€pe3 MNIOCKONAPAIIIENbHYIO IUIACTUHY U IIPU3MY.

HccnenoBanue cBOHCTB N300pakeHU B TMH3AX.

Monenu MUKpOCKOIa, TEIECKOIIA.

Hab6monenue natepdepeHImu crera.

Habmionenue 1BeTOB TOHKHX TIEHOK.

Habmonenue nudpakiuun cBeta.

N3yuenne nudpakiinOHHON PEIIETKH.

Habmoaenue nuppakiiMOHHOTO CIIEKTPA.

Habmronenue nucniepcun cBera.

Habmronenue nonspusanuu cera.

[TpuMmeHeHne NOaAPONIOB UIsl U3yYEHHUS] MEXaHUYECKUX HAIPSKEHUN.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomaul, npaKmMuKym.

N3mepenue nokaszaresns npeaoMIIeHUs CTEKIIA.

HccrnenoBanme 3aBHCUMOCTH (POKYCHOTO PACCTOSHHS OT BEIIeCTBa (HAa MPHUMEPE KHUIKHUX
JIUH3).

N3mepenne GpoKyCHOro pacCTOSTHHUS PacCeUBAIOIINX JIMH3.

[Momyuenne n300pakeHHUs B CUCTEME M3 IJIOCKOTO 3epKaja U JINH3HI.

[Tonmyyenne n300pakeHHUs B CUCTEME U3 IBYX JINH3.

KoHcTpynpoBaHue TEIECKONMMYECKUX CHCTEM.

Habmonenue nudpaxkuuu, MHTEpYEpeHnn 1 MOJsSpU3aluy CBeTa.

N3ydenue nonspusanuu cBeTa, OTpaXEHHOIO OT MOBEPXHOCTH AUAJIEKTPUKA.

N3yuenne naTephEepeHINN T1a3epHOr0 U3TYYEHUS Ha IBYX LIEIIAX.

Hab6monenue qucnepcumn.

Habmionenue u uccnenoBanue JUGppakimOHHOTO CIEKTpPa.



H3mepenne 1JiMHbI CBETOBOW BOJIHBI.

[Tomryuenue ciekTpa U3My4eHUs! CBETOMO/1a TIPU MOMOIIH TU(PAKIIMOHHON PEIIETKY.

Pa3nes 6. OcHOBBI cIeIUAIBLHON TEOPUU OTHOCUTEIbHOCTH.

I'panuubl NPUMEHMMOCTH KIIaCCUYECKOM MexaHuku. [locTynarsl crnenualbHONM TEOpUU
OTHOCHUTEJIbHOCTH.

[IpocTpancTBeHHO-BpeMeHHOW ~ uHTepBai.  [IpeoOpazoBanust  Jlopenma.  YcimoBue
IPUYUHHOCTU. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMENJIEHUE BPEMEHM U COKpallleHUe
JUTMHBI.

DHeprus U UMIYJIbC PEISATUBUCTCKON YaCTULIBI.

CBs3b MACCHI C SHEPTUEH U UMITYIILCOM PEISATUBUCTCKON YaCTHUIIBI. DHEPTHUS MOKOS.

TexHudyeckue ycTpoWCTBa M TEXHOJOTMYECKHE IPOLIECCH: CIYTHUKOBBIE NPUEMHUKH,
YCKOPUTENHN 3apSKEHHBIX YACTHII.

Y4eHn4eckuil SKCIIePUMEHT, Ta00opaTOpHbIe pabOThI, MPAKTUKYM.

Omnpenenenne UMIyJabCca M SHEPTUM PESITUBUCTCKUX 4YacTull (MO ¢ororpadusM TPEeKOB
3apsKEHHBIX YaCTHIl B MATHUTHOM IIOJIE).

Pazgea 7. KBanTtoBas ¢pusuka.

Tema 1. KopnycKkynapHuo-60i1080il 0yaiusm.

PaBHOBecHOE TemoBOE wW3MydeHHE (M3TydeHHE aOCONIOTHO YEPHOrO Teja). 3aKoH
cMmelnenus Buna. ['unoresa I[lnanka o kBaHrax.

@OTOHBL. DHEPTrUs U UMITYJIEC (OTOHA.

®dotorpdexr. Onbitel A. I'. CtoneroBa. 3akoHbl Gotodddekra. YpaBHeHHEe DUHINTEHHA
i poroaddexra. «Kpacnas rpannna» Gotorddexra.

JlaBnenue cBeTa (B YacTHOCTH, JaBJCHHE CBeTa Ha aOCONIOTHO TOIVIOIMIAMIIYI0 H
a0COIOTHO OTpakaromIyto nmoBepxHocth). OmbiTh [1. H. Jlebenena.

BomHoBBIE cBoMicTBa yacTul. BomHbl ne bpoinsa. JlnuHa BosiHBI ne bpoiia m pasmepsl
objacTu  JOKalM3allMM  JBUXKYyIIeHcs dvacTuipl.  KopmycKymsipHO-BOTHOBOW — JTyaju3M.
Judpakiys 37eKTpOHOB Ha KpUCTaIIaX.

Crennduka n3mepenuit B Mukpomupe. CootHoleHus HeonpeaenéuHoctei I elizendepra.

TexHudyeckue yCTpOIICTBA M TEXHOJOTHYECKHE IPOLECCHI: CIEKTPOMETP, (HOTOIIEMEHT,
dboTogaTyuk, TYHHEIBHBIH MUKPOCKOII, COJTHEUHasi Oatapesi, CBETOAHO/I.

Hemoncmpayuu.

®oToddpeKT Ha YCTAaHOBKE ¢ IMHKOBOH TIIACTHHOM.

HccnenoBanue 3akoHOB BHeIIHETro poTorddeKra.

HccnenoBaHrie 3aBUCMMOCTH COITPOTUBIICHUS MOTYITPOBOAHUKOB OT OCBEHIEHHOCTH.

Cseroauos.

Conneunas Oartapes.

Yuenuueckuii sxcnepumenm, nabopamopnusie pabomel, RPAKMUKYM.

Hccnenosanue potopesucropa.

W3mepenune noctosiHHoM [1nanka Ha ocHOBe HccienoBanus Gporospdexra.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA YEPE3 CBETOAUO OT HAMIPSKEHMUSL.

Tema 2. Dusuka amoma.

OMBITHI 110 UCCIIEIOBAHUIO CTpOeHUs aToma. [imanerapuas Mmoaens atoma Pesepdopra.

IMoctynatel bopa. M3nydenue u morsouieHue (OTOHOB MPH MEPEXOAe aToMa € OJHOI0
YPOBHsI SJHEPTUU Ha APYTOM.

Bunapel cnektpoB. CrieKTp ypOBHEH SHEPTUHU aTOMa BOJOPOIA.

CrnoHTaHHOE W BBIHYKJICHHOE U3JTy4YeHHE cBeTa. Jlazep.



TexHudeckue yCTpPOMCTBA W TEXHOJOTHYECKHE TIPOLIECCHI: CIEKTPAJIbHBIA  aHAJINU3
(criekTpocKoI), Jiazep, KBAHTOBBIA KOMIIBIOTED.

Hemoncmpayuu.

Mopnens onbita Pesepdopna.

Habmronenve nuHeYaThIX CIEKTPOB.

VYeTpoicTBO U IEHCTBUE CUETYMKA HOHU3UPYIOLIUX YACTHLL.

OrnpezenieHne JIMHBI BOJIHBI JIA3EPHOTO U3ITYYCHHUS.

Yuenuueckuii sxkcnepumenm, nadvopamopnsvie padomot, nPAKMUKYM.

Habnronenue nuHeityaToro crexTpa.

HccnepoBanue CrekTpa pa3peKEHHOTO aTOMapHOro0 BOAOPOJA M U3MEPEHHUE MOCTOSHHOM
Punbepra.

Tema 3. Duzuka amommnozo A0pa u INEMEHMAPHBIX YACHUY,.

Hyxnonnass monens simpa ['eiizenOepra—lBanenko. 3apsn snpa. MaccoBoe 4ucio siapa.
N3oTomsl.

PanuoaktuBHOCTh. Anb(da-pacman. DIeKTPOHHBIH M MO3UTPOHHBIA Oera-pacman. ['amma-
U3JIy4CHHE.

3akOH paJuMOaKTUBHOrO pacnaga. PanuoakTuBHbIE H30TONBI B mpuponae. CBoiicTBa
MOHU3HPYIOUIETO U3JIydYeHMsl. BiusiHue palnoakTUBHOCTH HA KMBbIE OpraHu3Mbl. ECTECTBEHHBIN
¢don uznyuenus. Jlozumerpus.

DHeprust CBA3M HYKIIOHOB B sizipe. SnepHbie cuitbl. JledekT Macchl sapa.

Snepurie peakuuu. Jlenenne u cuntes siaep. SAnepHsie peaktopsl. [IpodieMbl yripaBisieMoro
TEPMOSIAEPHOTO CUHTE3a. DKOJIOTHYECKUE aCIIEKThl PA3BUTHS SACPHON YHEPTrETUKH.

Meroapbl perucTpaluuy U UCCIEI0BAHMS JIEMEHTAPHBIX YaCTHL.

OyHIaMEHTAJIbHBIE B3aUMOJECUCTBUA. bapuoHbl, Me€30HBI M JenToHbl. IIpencraBieHue o
CrannmaptHoit Mmosenu. KBapk-rirooHHas MOACIb a]pOHOB.

®usuka 3a npeaenamu CtanaapTHor Mojienu. TéMHas Matepust U TEMHas SHEPTUsl.

EnuHcTBO u3nyeckoil KapTUHBI MUpA.

TexHuueckue yCcTpouCTBa M TEXHOJIOTMYECKHE IIPOLIECCHI: JO3UMETpP, KaMmepa Buibcona,
SIEPHBI  PEaKTOp, TEPMOSICPHBI peakTop, aToMHas Oom0a, MarHUTHO-pE30HaHCHAsI
Tomorpadus.

Yuenuueckuii sxcnepumenm, nadopamopnuvie pabomul, npaKmuKym.

HccnenoBanue TpekoB yacTHIl (110 TOTOBBIM (poTorpadusim).

UccnenoBanue pannoakTuBHOTO (hOHA C UCTIOIB30BAaHUEM JI03UMETPA.

W3ydenue nornomnieHus 0eTa-4yacTUl] aTIOMUHUEM.

Pa3nes 8. DiieMeHTBI ACTPOHOMMH U ACTPO(PU3UKH.

DTanbl pa3BUTUA acTpoHOMuH. [IpuKkiagHOEe 1 MUPOBO33PEHYECKOE 3HAUCHUE ACTPOHOMHUH.
[TpruMEeHMMOCTH 3aKOHOB (PU3UKHU AJIsT O0BSICHEHUS MPUPOIBI KOCMUYIECKIX OOBEKTOB.

Meroabsl acTpOHOMHUYECKHX UccienoBaHU. COBpPEMEHHbIE ONTHYECKUE TEJIECKOIbI,
paanoTeNecKomnbl, BHeaTMoc(hepHasi acTpOHOMHUSI.

Bupn 3Bé3nH0r0 HebOa. Co3Be3nus, ipkue 3BE3/IbI, TIAHETHI, UX BUAUMOE JBUKEHUE.

Conneunas cuctema.

Counnie. ConHeyHasi akTUBHOCTh. Mctounuk sHeprun ConHua u 3BE37.

3BE3/1bI, UX OCHOBHbBIE XapaKTEPUCTUKU. J(narpamma «CneKkTpanbHbIid KJIaCC — CBETUMOCTDY.
3BE3/1bI TJIABHOM MOCIE0BATEIBHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTBY JIJIs 3BE3/1 TJIABHOU
MIOCJIEIOBATEIbHOCTH. BHyTpeHHee cTpoeHne 3BE€314. COBpPEMEHHBIE MPEACTABIECHUS O
MIPOUCXO0KICHUH U 3BOIoIMH CoJIHLA U 3BE3. DTallbl )KU3HU 3BE3L.



Mnaneunsiii [1yts — Hama [Namaktuka. [lonoxenue u nmwxenne Conuna B ['amaktuxe. Turbl
rajlakTuk. Paguoranaktvky u kBa3zapel. YEpHbIE ABIPHI B s/Ipax rajJakTHK.

Bcenennas. Pacmmpenune Bceenennoil. 3akon Xa60ma. Pasberanue ranaktuk. Teopus
bonpuioro B3peiBa. PenukroBoe usnyyeHue.

Macmrabnas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnsie mpo6ieMbl aCTpPOHOMUH.

Yuenuueckue naonwoenus.

HabGmonenus 3B€31H0r0 HebGa HEBOOPYKEHHBIM IJ1a30M C MCIOIb30BAaHUEM KOMIIbIOTEPHBIX
IPWIOKEHUN U OIpENElIeHUs] TOJOXKEHUSI HEOECHbIX OOBEKTOB Ha KOHKPETHYIO Jary:
OCHOBHBIE c03Be31us1 CEeBEpHOro MOIyIIAapUs U IPKUE 3BE3IBI.

Hab6mronenus B Teneckorn JIyHbl, TUIaHeT, TYMaHHOCTEH U 3BE3IHBIX CKOTUICHUH.

Du3nYeCKUl NPAKTHKYM.

Crioco0b1 u3MepeHus: (U3NYECKUX BEIMYHH C MCIOJIb30BAaHHEM AHAJIOTOBBIX U IUPPOBBIX
M3MEPUTENbHBIX TNPUOOPOB M KOMIBIOTEPHBIX JIaTYMKOBBIX CHUCTEM. AOCONIOTHBIE U
OTHOCUTEINIbHBIE ~ TOTPEIIHOCTH  M3MEpeHMH  ¢u3uueckux BenuuyuH. OIlleHKa TpaHHuIl
IIOTPELIHOCTEM.

[IpoBeneHNE KOCBEHHBIX M3MEPEHUM, HUCCIICOBAHUN 3aBUCUMOCTEH (DU3NYECKUX BEIIUYUH,
IIPOBEpKa IMPEAJI0KEHHBIX TMIOTe3 (BHIOOpP M3 paboT, ONMMCAHHBIX B TEMAaTHYECKUX pazjenax
«Y4YeHN4YeCKHI IKCIIEPUMEHT, J1TaO0paTOpPHBIE pabOThI, TPAKTUKYMY).

O0o0maroniee noBTOpeHMeE.

O6o0menne U cuCTeMaTu3alldsg  COJEepXKaHUs  pa3fesioB  Kypca  «MexaHuKay,
«MomnexynspHas ¢uzMKa U TEPMOIAMHAMHKAY, «DIEKTpoauHamuKkay, «KoneOaHus u BOIHBDY,
«OCHOBBI  CIIELMANTBHONW TEOPUHU OTHOCUTENbHOCTH», «KBaHTOBas Qu3nka», «IIEMEHTHI
ACTPOHOMMH U aCTPOPUZUKI.

Pons ¢u3uku wW acTpOHOMHUM B IKOHOMHYECKOW, TEXHOJOTHMYECKOW, COIMAIBHOU U
ATHUYECKON cdepax [eATEIbHOCTH 4YeJNOBeKa, pPOlb U MeCTO (UMK U aCTPOHOMHUHU B
COBPEMEHHON HAay4YyHON KapTHMHE MHpaA, 3HAYECHUE ONHMCATEIbHOW, CHUCTEMATU3UPYIOLIEH,
OOBSICHUTEJIBHONW U MPOrHOCTHYECKON (DYHKIHMI (PU3HMUECKOM TeopuH, poiib (PU3NIECKON Teopun
B (OPMHUPOBAHUM TIPEACTABICHUN O (U3UYECKON KapTUHE MUpPA, MECTO (HU3UUECKON KapTUHBI
MHUpa B 00IEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEICTABICHUN O IPUPOJIE.

Me:xnpeameTHble CBSI3HU.

Wzyuenmne kypca ¢usuku yriyonaéHHoro ypoBHS B 11 kiacce ocCymIecTBIsSETCS ¢ y4ETOM
COJIEp)KaTEeNNbHBIX MEXKIIPEIMETHBIX CBA3€M € KypcamMM MaTeMaTUKH, OHOJIOTUH, XHMHUH,
reorpauu ¥ TEXHOJIOTHUHU.

MesxicnpeOmemuvie nNOHAMUA, CEA3AHHbBIE C U3YUEHUEM MEMO008 HAYYHO20 NO3ZHAHUA:
sBJICHUE, Hay4yHbIH (pakT, runores3a, (Qusuueckas BeIMUYMHA, 3aKOH, TEOpHs, HaOJIIOJeHUE,
AKCIEPUMEHT, MOJIEIMPOBAHUE, MO/IEIb, U3MEPEHUE, IOTPEIIHOCTH U3MEPEHU, U3MEPUTENbHbIE
npuoOopsI, UppoBas 1adopaTopus.

Mamemamuka: peuieHue cucTeMbl ypaBHeHUil. Tpuronomerpuueckue (GyHKIMH: CHHYC,
KOCHHYC, TAQHI'€HC, KOTAHI€HC, OCHOBHOE TPUTIOHOMETPUYECKOE TOKIECTBO. BekTopbl m ux
NPOEKIIMM Ha OCH KOOPIHMHAT, CIOXKEHHE BEKTOPOB. IIpoM3BOIHBIC 3IIEMEHTApHBIX (DYHKITHIA.
[Tpusnaku noo0us TPEYroIbHUKOB, OMpPEeIeHNE TUIOMIAIU TUNIOCKUX (puryp u oobEma Te.

Buonozua: >nextpuyeckue SBICHUS B )KUBOU MPUPOJIE, KoleOaTeIbHbIE IBUKEHHS B )KUBOM
IPUPOJIE, SKOJIOTMYECKHE PUCKU TpPU TPOU3BOJACTBE DJIEKTPOIHEPTHH, HJIEKTPOMATHUTHOE
3arpsi3HEHHE OKPYJKAIOIIEW Cpelbl, yJIbTPa3ByKOBas IMAarHOCTHKAa B MEIULMHE, ONTHYECKHE
SIBJICHUS B )KMBOM MPUPOJIE.



Xumua: CTpOCHHE aTOMOB M MOJIEKYJ, KPHUCTAJUIMYECKas CTPYKTypa TBEPABIX Tell,
MeXaHU3Mbl 00Pa30BaHUs KPUCTAIUINYECKON PEIIETKY, CIEKTPAIbHBIN aHaJIM3.

T'eocpaghua: marnuTHble MoNtOca 3eMIIM, 3aJ€KM MAarHUTHBIX PyA, (OTOCHEMKA 3EMHOM
MOBEPXHOCTH, cericMorpad.

Texnonocua: NIPUMEHEHNUE TOCTOSHHBIX MAarHUTOB, AJIEKTPOMArHUTOB, 3JIEKTPOABUIATEIb
SkoOu, reHepaTop MEPEMEHHOIO TOKA, HWHIYKIHOHHAs TMe4b, JMHUU DJIEKTpolepenaad,
AJIEKTPOABHUIraTENb, pajgap, PAAUONPUEMHHUK, TEJIEBU30p, aHTeHHa, TenedoH, CBY-neus,
YJIBTPa3ByKOBass JIMATHOCTHMKA B TEXHHUKE, IIPOCKLUMOHHBIM anmapar, BOJOKOHHAas ONTHKA,
conHeyHast OaTapesi, CIyTHUKOBbIE IPUEMHHKH, SepHAs YHEPTeTUKA U HKOJIOTUIECKUE ACTIEKTHI
€€ pa3BUTHS.



[INIAHUPYEMBIE PE3VIJIbTATBI OCBOEHM A ITPOI'PAMMBI I1O ®U3UKE HA
YPOBHE CPEJJHEI'O OBILEI'O ObPA3SOBAHMAJIMYHOCTHBIE PE3YJIbTATDI

JIMHHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pe3yabTaThl OCBOEHMs yueOHoro npenmera «®dusnka» TOKHBI OTPaXkaTh
TOTOBHOCTb M CIIOCOOHOCTH OOYYaIOLIMXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHONW BHYTPEHHEU
MO3UIMEN JMYHOCTH, CHCTEMOM IIEHHOCTHBIX OpPHEHTAlUil, MO3UTHUBHBIX BHYTPEHHUX
yOeXAeHU, COOTBETCTBYIOUIMX TPAJAMLMOHHBIM LIEHHOCTSIM  pOCCHiIlCKOro oOIiecTsa,
pacIIMpeHUe KU3HEHHOI'O OIbITA M OMNbITa AEATEIbHOCTU B IPOLECCE PEaTu3aliid OCHOBHBIX
HaIpaBJICHUI BOCIIUTATENIBHOMN 1€ATEIbHOCTH, B TOM YHCJIE B YACTH:

rpaKIaHCKOr0 BOCIIMTAHUA:

e c(opMHUPOBAHHOCTh TPAXJAHCKOW TO3MLMU OOydYaloLIerocss Kak aKTUBHOIO U
OTBETCTBEHHOTO YJIEHA POCCUICKOTO O0IIIeCTBa;

® NPUHATUE TPAJAUIMOHHBIX OOIEYETIOBEYECKMX T'YMaHUCTHYECKUX U JIEMOKPaTHUECKHX
[IEHHOCTEMH;

® TOTOBHOCTh BECTHM COBMECTHYIO JEATEIbHOCTh B MHTEpEcax IpakJaHCKOIO OOIIEeCTBa,
y4acTBOBaTh B CAMOYIIPABICHUH B 00pa30BaTeIbHON OpraHU3ally;

® yYMEHHE B3aUMOJIEWCTBOBAaTh C COLMAIBHBIMM HHCTUTYTAMH B COOTBETCTBUU C HUX
(GYHKIUSAMHI U Ha3HAYEHUEM;

® TOTOBHOCTb K T'yMaHUTapHON U BOJIOHTEPCKOMU JAESATEIBHOCTH.

NATPHOTHYECKOT0 BOCIIUTAHMS:

e chOpMUPOBAHHOCTh POCCUMCKOMN TPakIaHCKON HJIEHTUYHOCTH, TaTPUOTU3MA;

® IICHHOCTHO€ OTHOIIEHUE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTHKEHHUSIM POCCHNUCKHX
yu€HbIX B 0071aCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMSA:

¢ c(opMHUPOBAaHHOCTH HPABCTBEHHOI'O CO3HAHUS, STUUECKOTO MTOBEICHHS;

® CIIOCOOHOCTH OLIEHMBATh CUTYalMIO U IPUHUMATh OCO3HAHHbIE PELICHUS, OPUEHTHPYSCh
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHCJIE B AEATEILHOCTH YUEHOTO;

® OCO3HaHHUE JIMYHOIO BKJIAJA B IOCTPOCHHUE YCTOWYMBOIO OyAyILEro.

3CTeTHYECKOr0 BOCIIMTAHMA:

® HCTETUYECKOE OTHOUIEHHE K MUY, BKJIIOYAsl 3CTETUKY HAyYHOI'O TBOPYECTBA, IPUCYIIETO
¢du3nueckoil Hayke.

TPYAOBOI0 BOCIIMTAHUA:

e HUHTEpeC K pa3IuyHbIM chepam NpodhecCHOHATBPHOW NeATEIbHOCTH, B TOM 4YHCIE
CBS3aHHBIM C (U3MKOW W TEXHHKOW, YMCHHE COBEPIIATh OCO3HAHHBIM BBIOOp Oymyrmei
npodeccuu 1 peaan30BbIBaTh COOCTBEHHbIE JKU3HEHHBIE IIIAHBI,

® TOTOBHOCTh M CITOCOOHOCTH K OOpa30BaHHIO M CaMOOOPa30BaHUIO B 00JacTH (PU3UKK Ha
IIPOTSKCHUH BCEH KU3HU.

JIKOJIOTMYECKOI0 BOCIIMTAHUSA:

e c(hOpMHUPOBAHHOCTh 3KOJIOI'MYECKOM KYJIbTYPbI, OCO3HAaHUE TIJI00AJBHOIO XapakTepa
HKOJIOTHUECKUX MPOOIIeMm;

¢ IUJIAHUPOBAHME U OCYILECTBICHHUE NECUCTBUI B OKPYKAIOIIEW Cpele Ha OCHOBE 3HAHUs
LIeJIed yCTONYMBOIO Pa3BUTHUS YEJIOBEUECTBA;



® pacUIMpEHUE ONbITa JEATEIBHOCTH HKOJIOTMUYECKON HANpaBIEHHOCTH HAa OCHOBE
UMEIOIMXCS 3HAaHUM 10 (PU3HKe.

LHEHHOCTH HAYYHOI'0 NO3HAHUS:

e c(opMHUPOBAaHHOCTb MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BuUTHUs GU3NYECKOIN HAYKU;

® OCO3HaHHUE IICHHOCTU Hay4HOH J1eATeIbHOCTH, TOTOBHOCTh B IPOLIECCE U3YUEHUsS (PUBUKU
OCYILECTBIISATh MPOEKTHYIO U UCCIIEI0BATEIbCKYIO JEeSITEIbHOCTh HHANBUIYaIbHO U B IPYTIIIE.

METAINIPEAMETHBIE PE3YJIBTATHI

I[Ho3naBaTebHBbIE YHHBeEpPCAJbHbIE Y4eOHbIE 1eiicTBUS

ba3oBble JJornyecKue 1eHCTBHA:

® CaMOCTOSTENBHO (HOPMYIHPOBATH U AKTyaJIM3UpPOBATh MPOOJIEMY, paccMaTpuBaTh €&
BCECTOPOHHE;

® OMpeAensaTh eNu AeITeIbHOCTH, 33aBaTh MapaMeTPhbl U KPUTEPUU UX TOCTHKCHUS;

® BBHIIBISITH 3aKOHOMEPHOCTHM W TMPOTHBOPEYMS B paccMaTpUBaeMbIX (DU3MYECKHX
SIBIICHUSX;

e pa3pabaThiBaTh IUIAH pEIICHUS TPOOJNeMbl ¢ y4€TOM aHajau3a HMEIOIINXCS
MaTepUaIbHBIX U HEMaTePUAIbHBIX PECYPCOB;

® BHOCUTb KOPPEKTHBBI B JI€ATEIbHOCTb, OLEHUBATH COOTBETCTBUE PE3YJbTATOB IIEJISIM,
OLICHUBATh PUCKU MOCJIEICTBUMN AESITEIbHOCTH;

® KOOPAMHHUPOBATh M BBHIMOJHATH pPa0OTy B YCIOBUSAX pPEATbHOTO, BUPTYAIBHOTO U
KOMOWHHPOBAHHOTO B3aUMOJICUCTBUS;

® pa3BHBATh KPEATUBHOE MBIIUICHUE TIPU PEIICHUN KU3HEHHBIX TTPOOIIEM.

ba3oBble nccienoBare/ibckue 1eHCTBUSA:

® BIAJCTh HAYYHOW TEPMHUHOJIOTHEH, KIFOUEBBIMU MOHATUSIMH U METOAaMH (U3UUYECKOM
HAYKU;

e BJAJIeTh HAaBbIKAMU y4e€OHO-UCCIIEOBATENbCKON U MPOEKTHOM AESITEIbHOCTH B 00NacTu
(¢u3KKH, CIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY IIOUCKY METO/IOB PELICHMs 3a]1a4
buznyecKoro cogepxaHus, MPUMEHEHUIO Pa3TUYHBIX METOJIOB TIO3HAHMUS,

e BJAJETh BUAAMHU JACATEIHLHOCTU MO TOJYYEHUIO HOBOTO 3HAHUS, €ro MHTEPIpETaluH,
npeoOpa3oBaHrI0 M MPUMEHEHUI0 B Pa3jMYHBIX YYEOHBIX CHUTyallMsX, B TOM YHUCIE TMpHU
CO3JIaHUH Y4EOHBIX IPOEKTOB B 00JIaCTH (PU3MKH;

® BBUIBIIATh NPUUYMHHO-CJIEJICTBEHHBIE CBSI3M M aKTyaJlU3UpOBATh 3a/laudy, BbIJIBUTAThH
TUTNOTE3y €€ peIlIeHMs,, HaXOJUTh apryMEHThl [UIsl JI0Ka3aTeIbCTBA CBOMUX YTBEPIKICHHM,
3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEIICHHS;

® aHANM3MPOBAaTh IOJYYEHHBbIE B XOJA€ pEUICHHs 3aJaud pe3yJbTaThl, KPUTUYECKU
OIICHUBATH WX JIOCTOBEPHOCThH, POTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

e CTaBUTh U (HOPMYITUPOBATH COOCTBEHHBIC 3aJladl B 0Opa30BaTEIBHOW NEATETLHOCTH, B
TOM YHUCIIE TIPU U3YyYEHUH (PU3UKU;

® JaBaTh OIICHKY HOBBIM CHUTYaIIUSIM, OIIEHUBATh PUOOPETEHHBIN OIIBIT;

® yMeTh IEPEHOCUTH 3HAHMSI 110 (PU3UKE B MPAKTUUECKYIO 00JIACTh KU3HEIEATEIHbHOCTH;

® yMETh MHTEIPUPOBAThH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00J1acTel;

® BBIJIBUTaTh HOBBIE UJIEH, IPEAIAraTh OPUTHHAIBLHBIC MTOIXO0/IbI U PEIICHUS;

® CTaBUTH MPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE ATbTePHATHBHBIC PEIICHUSI.



PatGora ¢ unopmanmeii:

e BJAJIETh HABBIKAMM IOJIy4€HUS UHPOPMALUU PU3NYECKOTO COAEPKAHUS U3 UCTOYHUKOB
pPa3HbIX THIIOB, CAMOCTOATEIBHO OCYILECTBIATh IIOMCK, aHalW3, CUCTEMAaTH3aLUI0 U
MHTEPIIPEeTALNIO HH(POPMAIIMK PA3IMYHBIX BUIOB U (DOPM IIpE/ICTaBICHHUS,

® OIICHMBATH JIOCTOBEPHOCTh MH(OpMaIUH;

® JCNOJb30BaTh CpeACTBa HMH(POPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJIOTUH B
pEIIeHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OpPraHU3allMOHHBIX 3a/ad C COOIIOJCHHUEM
TpeOOBaHUIl SPrOHOMHKH, TEXHUKH 0€30IaCHOCTH, TUTUEHBI, pecypcocOepeKeH s, TPaBOBbIX U
ATUYECKHX HOPM, HOPM WH(POPMALIMOHHOM 0€301acHOCTH;

® co3daBaTh TEKCTHl (DU3MYECKOTO COJEpXKAHMA B pa3IMYHBIX Qopmarax ¢ y4EToM
Ha3HaueHUs MHPOpPMALMU U IEJIEBOM ayAMTOPUH, BBHIOMpas ONTUMAIBHYIO (QOpPMY
MPEJICTaBICHUS U BU3YyaIU3al1H.

KoMMmyHuKaTHBHBIC yHHBepCaIbHbIE y4eOHbIE 1eHCTBHUA:

® OCYILECTBIATH OOIIEHNE Ha YPOKax (PU3UKH U BO BHE-YPOUHOU AESITETbHOCTH;

® pacro3HaBaTh NPEANOCHUIKH KOH(DIUKTHBIX CUTYallui U cMTr4aTh KOH(IUKTHI,

e pa3BEPHYTO M JIOTMYHO H3JIaraTb CBOIO TOYKY 3PEHMSI C MCIOJb30BAHUEM SI3BIKOBBIX
CPEICTB;

® TIOHHMMAaTh M UCTIOJIH30BATh MPEUMYIIECTBA KOMAHIHOW U MHAUBUAYAIbHON paboOTHI;

e BbHIOMpaTh TEMATHUKy U METOJbl COBMECTHBIX JIEHCTBHI C y4€TOM OOIIMX MHTEPECOB U
BO3MO>KHOCTEH Ka)kJI0T0 4iIeHa KOJJIEKTHBA,

® [PUHUMATh UEJIW COBMECTHOM JESTENbHOCTH, OpPraHU30BBIBATH U KOOPAUHUPOBATH
JIeHCcTBUS MO €€ JOCTH)KEHMIO: COCTaBISATh IJIaH JACUCTBUN, paclpeleNiaTh pojid C Y4ETOM
MHEHHUI Y4aCTHUKOB, 00CYKJaTh pe3yIbTaThl COBMECTHOM paboThI;

® OIIEHHWBATh KAYECTBO CBOETO BKJIAJIa M KAXKIOTO YYaCTHUKA KOMaH[bI B OOIINIA pe3ynbTaT
1o pa3paboTaHHBIM KPUTEPUSIM;

e TpejuiaraThb HOBbIE MPOEKTHI, OLIEHWBATh WICH C MO3UIUU HOBHU3HBI, OPUTHHAIHLHOCTH,
IIPaKTUYECKON 3HAYUMOCTH;

® OCYILECTBIATh IO3UTUBHOE CTPATETMYECKOE IIOBEIECHHWE B Ppa3IMYHBIX CUTYallHsX,
HPOSIBJIATH TBOPUECTBO U BOOOpakeHHE, ObITh HMHUIIMATUBHBIM.

PeryjasiTuBHbIe YHHBEpPCAJIbHbIE YUeOHbIE T1eCTBUS

Camoopranmn3anusi:

® CaMOCTOSITENIbHO OCYIIECTBIISITh MO3HABATEIbHYIO AESITENLHOCTh B 00JacTH (DU3MKU U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTABUTH U ()OPMYIIMPOBATH COOCTBEHHBIE 3a/1a4H;

® CaMOCTOSITEJIbHO COCTABJIATH IIJIaH PELICHMs] pAaCYETHBIX M KAYECTBEHHBIX 3ajad, IUIaH
BBITIOJTHEHHSI TMPAKTUYECKO paboThl ¢ Y4ETOM UMEIOIIUXCA PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEAIIOYTECHMUI;

® J1aBaTh OIICHKY HOBBIM CUTYAalIUsM;

® paciupATh paMKU y4eOHOTro MpeMeTa Ha OCHOBE JIMYHBIX MPEANOUTCHUH;

e JeaTh OCO3HAHHBIA BHIOOP, apryMEHTHUPOBATh €ro, OpaTh Ha ce0sS OTBETCTBEHHOCTh 3a
pelIeHue;

® OICHMBATH MPUOOPETEHHBII OMBIT;

e crocoOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBICHUIO DJPYAULMHA B 001acTd (PU3UKH,
MTOCTOSTHHO TTOBBIIIATh CBOW 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, IMOLMOHAJILHBIH MHTEJICKT:



® JaBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTUBBI B JAESITEILHOCTH, OLIEHUBATH
COOTBETCTBUE PE3YJIbTATOB LIEIISIM;

® RBJIAJICTh HABBIKAMH ITO3HABATEIHLHON PEQIICKCHH KaK OCO3HAHUS COBEPIIACMBIX TEHCTBUI
Y MBICJIUTEJIBHBIX ITPOLIECCOB, UX PE3YJIBTATOB U OCHOBAHUI;

® JCTOJIBH30BATh MPUEMBI PEIICKCUH ISl OIEHKN CUTYaIlMH, BBIOOpA BEPHOTO PEIICHUS;

® yMETh OLICHUBATh PUCKU U CBOEBPEMEHHO MTPUHUMATD PEIICHHS TI0 UX CHUKEHUIO;

® [IPUHUMATh MOTHUBBI U ApTyMEHTBI APYTUX MPU aHATIU3E PE3YNIbTATOB JIEATEIbHOCTH;

® TpUHUMATH ceOs, TOHUMAsi CBOM HEJIOCTATKH U JOCTOMHCTBA;

® [IPUHUMATh MOTHUBBI U ApTyMEHTBI APYTUX [IPU aHAIU3E PE3YNIbTATOB JIEATEIbHOCTH;

® T[IpU3HABaTh CBOE MPABO U MPABO JAPYTUX HA OMIUOKH.

B npouecce noCTHXEHUS JTUYHOCTHBIX PE3YJIbTaTOB OCBOCHHS MPOTrpamMMbl Mo (pusmke ass
YPOBHSI CpeHEro 00IIero oOpa3oBaHus y OOyUYaIOIUXCS COBEPIICHCTBYETCS SMOIMOHATBHBIN
UHTEIJICKT, MPEANoIaraoimi chopMIUpOBaHHOCTD:

® CaMOCO3HAHUS, BKIIOYAIOIIETO CIIOCOOHOCTh MOHMUMATh CBOE IMOLIMOHAIILHOE COCTOSIHUE,
BUJICTh HAIIPABJIEHUS Pa3BUTH COOCTBEHHOW dYMOIMOHAIBHOU c(hephl, ObITh YBEPEHHBIM B ce0e;

® CaMOperyJIMpOBaHUs, BKJIFOYAIOLIETO CaMOKOHTPOJIb, yMEHHUE MIPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMIOBEJICHHE, CIIOCOOHOCTh aJalTUPOBATHCS K SMOIMOHAIBHBIM
M3MEHEHUSIM U MPOSIBISATH THOKOCTb, OBITH OTKPHITHIM HOBOMY;

e BHYTPCHHEH MOTHBAIIMH, BKIIOYAIOIICH CTPEMJICHHE K JOCTIDKCHUIO IENM U YCTexy,
ONTUMU3M, UHULIMATUBHOCTb, YMEHHUE JE€HCTBOBATh, UCXO/I U3 CBOMX BO3MOKHOCTEH;

® HMIIATUH, BKIIIOYAIOIIEH CIOCOOHOCTh MOHMUMATh AMOIIMOHAILHOE COCTOSIHHE NIPYTHUX,
YUUTBHIBATh €T0 MPH OCYIIECTBICHUU OOILIEHHS, CIIOCOOHOCTh K COUYBCTBHUIO U COIIEPEIKHUBAHUIO;

® COLMANbHBIX HABBIKOB, BKIIOYAIOIIUX CIOCOOHOCTh BBICTPAUBATH OTHOIICHUS C IPYTUMU
JIOJIbMU, 3a00TUTHCS, IPOSBISATH UHTEPEC U pa3peliaTh KOHPIUKTHI.

INPEAMETHBIE PE3YJ/IBTATDBI

K kony o6yuyenus B 10 knacce npeMeTHbIE PE3yJIbTaThl HA YIITYOJIEHHOM YPOBHE JTOJIKHbI
oTpaxaTb c(HOPMUPOBAHHOCTh Yy OOYUaAIOIIUXCSI YMEHUI:

® [OHUMAaTh poOib (PU3UKK B HKOHOMHUYECKOH, TEXHOJIOTHYECKON, HKOJIOTHYCCKOMH,
COLIMAJILHOW M DJTHUYECKOM cdepax JeATENbHOCTH 4YeJNOBEKa, pPOlb U MeCTO (U3HKU B
COBPEMEHHOM HAy4dyHOM KapTMHE MHpA, 3HAYCHHE ONMCATEIbHOW, CHCTEMAaTU3UPYIOLIEH,
OOBSICHATENIBHOW W TPOTHOCTHYECKOM (PyHKIMH  (usmueckoid TeopuM — MEXaHHKH,
MOJICKYJISIPHOM (U3UKH M TEPMOJUHAMUKH, pOJb (pusnyeckold Teopuu B (HOPMUPOBAHUU
IpeJICTaBICHUN 0 PU3NUECKON KapTHHE MUPA;

® pa3nuyaTh YCJIOBUS NMPUMEHHUMOCTU MoJieled (PU3NUYEeCKUX Tel U MPOLECCOB (SIBICHUMN):
UHepLUaidbHas CcUcTeMa OTc4y€ra, alCoONMIOTHO TBEPAOE TeENo, MaTepuanbHas TOYKa,
PaBHOYCKOPEHHOE JIBUXKEHME, CBOOOJIHOE TMaJeHHue, aOCOoNOTHO ympyras aedopmarus,
abCOJIIOTHO yNpyroe M aOCOJIOTHO HEYNPYroe CTOJIKHOBEHHUS, MOJENIM Ta3a, XHUIKOCTH U
TBEPAOro (KPUCTAJUIMUECKOT0) Teja, WACaJbHbIA ra3, TOYEYHBIH 3apsija, OJAHOPOJIHOE
AIIEKTPUYECKOE T10JIE;

® pa3nuyaTth yCJIOBHS (TpaHMIBL, OO0JACTH) MPUMEHUMOCTH (U3HUYECKUX 3aKOHOB,
IOHUMAaTh BCEOOIMIl XxapakTep (pyHAaMEHTAIbHBIX 3aKOHOB M OTPaHUYEHHOCTh MCIOJIb30BAHUS
YACTHBIX 3aKOHOB;



® AHAIM3MPOBATH U OOBSACHIATH MEXAaHUYECKHE MPOLECCH U SBJICHUS, UCTIOIb3ys OCHOBHBIC
MOJIOKEHNUST M 3aKOHbI MEXaHHWKHU (OTHOCHUTENBHOCTh MEXAHWYECKOTrO MABIKEHHS, (HOpMYJIbI
KMHEMAaTUKA pPaBHOYCKOPEHHOTO JBWJKEHHUS, HpeoOpazoBaHusi [amwiies uisi cKopocTd U
nepeMeneHns, 3akoHpl HbIOTOHA, NMPUHLMII OTHOCHUTENBHOCTH ['anmmiies, 3aKOH BCEMHPHOTO
TATOTCHHUS, 3aKOHBI COXPAHEHUs UMITYJIbCa U MEXaHMYECKOW HHEPIUH, CBsI3b PabOTHI CHIIBI C
M3MEHEHHEM MEXaHWYEeCKOW OHHEpruM, YCIOBUS paBHOBeCUs TBEPAOro Teia), HpU ITOM
UCIIOJIb30BaTh MaTEMAaTUYECKOE BBIPAKEHUE 3aKOHOB, YKa3blBaTh YCJIOBHS TNPUMEHUMOCTH
(du3nueckux 3aKOHOB: IpeoOpa3oBaHuil [amunes, BTOporo M TpeThero 3akoHOB HpIOTOHa,
3aKOHOB COXPAHEHHUS UMITYJIbCA U MEXAHUYECKOW IHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

® aHAIM3MPOBATH U OOBACHATH TEIUIOBBIE NPOIECCHl W SBJICHUS, HMCIONB3Ys OCHOBHBIC
nojoxennss MKT u 3akoHBI MOJEKYJISpHOW (U3MKU M TEPMOIAMHAMUKU (CBS3b JIABJICHUS
UJICAIBHOTO Ta3a CO CpeHEN KMHETUYECKOW YHEPIrUel TEIIOBOrO JBMKEHMSI U KOHLIEHTpaLuen
€ro MOJIEKYJI, CBSI3b TEMIIEpATyphl BELIECTBA CO CPEIHEH KMHETHUYECKON 3HEPIHEH TEIUIOBOTO
JBIDKCHMSI €r0 4YacTHI, CBS3b JABJICHUS MJICAJBHOIO ra3a ¢ KOHICHTpAlUEH MOJIEKY] U €ro
TeMIeparypoi, ypaBHeHne MenaeneeBa—KnanelipoHa, nepBblii 3aKOH TEPMOJAMHAMUKH, 3aKOH
COXpaHEHHs SHEPrUUM B TEIUIOBBIX IIpolleccax), IPU 3TOM HCIOJIb30BaTh MaTeMaTHYECKOe
BBIDOKEHUE 3aKOHOB, YyKa3blBaThb YCJIOBUS INPUMEHMMOCTM ypaBHEHHsA MeHeneeBa—
Knaneiipona;

® AHAIM3MPOBATH U OOBSACHATH JIEKTPUUECKUE SBICHHUS, UCTIONb3Ysl OCHOBHBIE MOJIOKEHUS
U 3aKOHBI 3JIEKTPOJUHAMUKU (3aKOH COXPAaHEHMs 3JIEKTPHUYECKOro 3apsijia, 3akoH Kyiona,
MOTEHUUATBHOCTh 3JIEKTPOCTATUUECKOTO MOJISI, IPUHIUI CYNEPIIO3ULIUHU IEKTPUUYECKUX MOJIEH,
IIPY TOM YKa3blBasl YCJIOBUSI IMPUMEHUMOCTH 3akoHa KylloHa, a Takke MPaKTUYECKU Ba)KHbBIE
COOTHOIIEHMS: 3aKOHBI OMa JJIA y4acTKa LEeNH MU JUIS 3aMKHYTOM JJIEKTPUYECKON LEMH, 3aKOH
Jbxoyns—Jlenna, npasuna Kupxroda, 3axonst @apazest Ui 3JIEKTPOIIN3a);

® ONUCHIBaTh (PM3NYECKHE MPOLECCHl M SBJICHUSA, UCHOJb3Ys BEIWYHMHBI: MEpeMeElleHue,
CKOPOCTb, YCKOPDEHME, HMIIYJbC TE€la M CHCTEMBbI TeJ, CHJIa, MOMEHT CHJIbl, JaBJICHHUE,
NOTEHUMANbHASl JHEPIus, KUHETUYECKash HHEprusi, MeXaHWdecKas HHeprusi, padora CHIIbI,
LEHTPOCTPEMUTENIBHOE YCKOPEHHUE, CHJIa TSKECTH, CHJIA YNPYTOCTH, CHJIA TPEHUS, MOLIHOCTD,
SHEPTUs B3aWMOJICUCTBHs Teima ¢ 3emiéld BOMM3M €€ TOBEPXHOCTH, JHEPTHs YINPYrou
negopMaluy TPYKUHBI, KOJWYECTBO TEIUIOTHI, aOCOJIOTHas TeMmmepaTypa Teia, pabora B
TEPMOJMHAMUKE, BHYTPEHHSS 3HEPIHsl MCaIbHOTO OJHOATOMHOIO rasa, pabora HJIealbHOIO
rasa, OTHOCHUTEIbHAasi BIAXHOCTb Bo3ayxa, KIIJ[ waeanbHOro TEIIIOBOrO ABUraTens;
AIIEKTPUYECKOE T10JIE, HANPSHKEHHOCTD 3JIEKTPUUECKOI0 MOJIs, HANPSHKEHHOCTD TOJIS TOYEUHOTO
3apsaa WIKM 3apsHKEHHOIO 11apa B BAKyyME M B AMDJIEKTPUKE, TOTEHLINAJ 3JIEKTPOCTATUYECKOTO
10JIsl, Pa3HOCTb MOTEHIMAJIOB, AJIEKTPOJABIIKYILAsA CHUJIA, CHJIA TOKA, HAINPSDKEHHE, MOIIHOCTh
TOKa, JJIEKTpUYECKasi EMKOCTb IUIOCKOTO KOHAEHCATOpa, CONPOTHBICHHE YYacTKa LENU ¢
MIOCJIEZ0BATENBHBIM U NIAPAJUIEIbHBIM COEIMHEHUEM PE3UCTOPOB, YIHEPTHSI DIEKTPUUECKOTO OIS
KOHJICHCATOPa;

® 00BACHATH OCOOEHHOCTH MPOTEKAHUS (PU3MUYECKUX SBICHHM: MEXaHUYECKOE TBU)KCHUE,
TEIUIOBOE JBM)KEHME YAaCTHI] BEILIECTBAa, TEIUIOBOE paBHOBECHE, OpPOYHOBCKOE JBUKEHHE,
pdy3usa, ucnapeHue, KUIIEHWE M KOHJEHCAalus, IUIABJIEHHE W KpHCTaJIM3alys,
HaAIpaBJIEHHOCTh TEIJIONEpeIay, SJIEKTPU3alusl Tel, SKBUIOTEHIUAIBHOCTh MOBEPXHOCTHU
3apsHKEHHOTO IIPOBOJIHUKA,

® [POBOAMUTH HCCIEIOBAHME 3aBUCHUMOCTH OJHOM (hU3MYECKON BEJIMYMHBI OT JPYrou c
UCIIOJIb30BAaHUEM MPSIMbIX H3MEpPEHH, MPU 3TOM KOHCTPYUpPOBAaTh YCTAaHOBKY, (PUKCHPOBATh



pe3yabTaThl TMOJTYYEHHON 3aBUCUMOCTH (DU3UYECKUX BEJIMYMH B BUIE TpahuKoB C y4ETOM
a0COTIOTHBIX MOTPEIIHOCTEN U3MEPEHUH, 1eTaTh BHIBOBI IO PE3yJIbTaTaM MCCIIEA0BAHNUS;

® TPOBOJUTH KOCBEHHBIE HW3MEpEHUs (UINYECKUX BEIUYHMH, MpPU OSTOM BBIOHpATh
ONTHUMAJbHBIA METOJI W3MEpPEHUs, OLIEHHWBATh Aa0COJIOTHBIE U OTHOCUTENIbHBIE MOTPEUIHOCTH
MPSIMBIX U KOCBEHHBIX U3MEPECHHIA;

® I[IPOBOJIUTH ONBITHI MO MPOBEPKE MPEAJIOKEHHON TUIIOTE3bI: IJIAHUPOBATH SKCIEPUMEHT,
coOupaTh IKCIIEPUMEHTAILHYIO YCTAaHOBKY, aHAJIM3UPOBATH MOTYYCHHBIE PE3yJIbTaThl U JIENaTh
BBIBOJ] O CTaTyCe MPE/JI0KEHHON THITIOTE3HI;

e colOmoaaTh npaBuia 0€30MacHOrO TpyAa MHpU IMPOBEIECHUU HCCIEIOBAaHUI B paMKax
y4eOHOro0  SKCIIEpUMEHTa, IMpakTUKymMa U  y4eOHO-HCCIIEOBATEIbCKOM U  MPOEKTHOU
JESTEIbHOCTH C UCIIOJIB30BAaHUEM U3MEPUTEIHHBIX YCTPONCTB U 1TaOOPaTOPHOro 000pyA0BaHUS;

® pemath pacu€THHIE 33/1a4 C SIBHO 3aJJaHHOW M HESIBHO 33aJIaHHOW (PU3MUYECKOU MOJIETIBIO:
HAa OCHOBAHMHU aHajM3a YCIOBUS OOOCHOBBIBATH BHIOOp (PU3MUECKOW MOJENH, OTBEYAOIIeH
TpeOOBaHUSAM 3a/lauyl, TPUMEHATH (OPMYIbI, 3aKOHBI, 3aKOHOMEPHOCTH U TOCTYJaTh
GuU3MYECKUX TEOpPH TpPU HCIOJIB30BAHMM MAaTEMAaTUYECKUX METOJOB pelIeHHus 3ajad,
MPOBOJIUTh PAcUY€Thl HAa OCHOBAaHWUU WMEIOIIUXCS JaHHBIX, AHAJIM3UPOBATh PE3YNbTaThl U
KOPPEKTUPOBATh METO/IbI PEIICHUS C yYETOM IMOJIYYCHHBIX PE3yIbTaTOB;

e pemiaTh KaueCTBEHHBIC 3aJaud, TPeOYIOIIUEe MPUMEHEHHs] 3HAHUW U3 Pa3HBIX Pa3iesioB
Kypca (U3HMKH, a TaKKe HMHTErpallid 3HAHUN M3 JAPYTruX IMPEIMETOB €CTeCTBEHHO-HAYYHOIO
LMKJIa: BBICTPAMBAThH JIOTHYECKYIO IEMOYKY PACCYXKACHUN C OMOpPOl HAa W3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH ¥ (PM3UYECKHUE SIBIICHUS,

® JCNOJb30BaTh TEOPETUUYECKUE 3HAHUS JIJISI OOBSICHEHHUS OCHOBHBIX IMPHUHIIMIIOB PaOOThHI
HW3MEPUTEITBHBIX MPUOOPOB, TEXHUUYECKUX YCTPOUCTB M TEXHOJIOTHYECKUX MPOIECCOB;

® TPUBOIUTH MPUMEPHI BKJIAJA POCCUICKUX U 3apYOECKHBIX YUEHBIX-(PU3UKOB B pa3BUTHE
HayKH, B 00BSICHEHHE TPOIECCOB OKPYIKAIOIIETO MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTHH;

® aHAJIM3UPOBATh U OLIEHUBATH MOCIEACTBUS OBITOBOW U MPOU3BOJICTBEHHOM 1€ATEIHHOCTH
YEJI0OBEKa, CBSI3aHHOW ¢ (PU3MUYECKUMH TMPOIECCaMH, C MO3UIMKA IKOJIOTHIECKON O€30MmacHOCTH,
MPEJICTAaBICHU O PAlMOHAJIBLHOM MPUPOJONOIb30BAHUH, a TAKXKE Pa3yMHOM HCIOJIB30BaHUU
JTOCTHKEHUH HAYKW U TEXHOJOTHH /ISl TallbHEHIIIeT0 Pa3BUTHS Y€II0OBEUECKOro 00IIeCcTBa;

® TMPUMEHATH Pa3IWYHbIE CIOCOOBI paboThl ¢ MHpOpManuel (HU3NIECKOrO CONEPIKAHUS C
UCTIONIb30BAaHUEM COBPEMEHHBIX WH()OPMAINMOHHBIX TEXHOJIOTUH, TPH 3TOM HCIOIb30BaTh
COBpEMEHHbIE HH()OPMAIMOHHBIE TEXHOJOTUU Ui TOUCKA, MepepabOTKU M MpeAbSBICHUS
yueOHOM ¥ HAyYHO-TIOMYJSIpHOM WHGOpMAaIluU, CTPYKTYpUPOBAHUS H HHTEPHpETaluu
uHbOpMallMK, TOJIYYEeHHOW U3 pa3IUYHbIX HCTOYHUKOB, KPUTHUYECKU aHAIM3UPOBATH
NOJy4aeMyro HH()OPMAIUIO U OLIEHUBATh €€ JOCTOBEPHOCTh KaK HAa OCHOBE UMEIOIMXCS 3HAHHM,
TaK ¥ Ha OCHOBE aHaJIM3a UCTOYHHUKA NHPOPMAITUH;

® TpOSBIATH OpPraHU3alMOHHBIE U  TIO3HABAaTENbHbIE YMEHHUS  CaMOCTOSITEIHHOIO
MpUOOpPETEeHUsT HOBBIX 3HAHWH B  TPOIECCE  BBIMOJHEHUS TPOSKTHBIX U y4eOHO-
HCCIIEIOBATENBCKUX PadoT;

e paboTaTh B TPYNIE C HUCIOJHEHHEM pPa3IUYHBIX COIMAIBHBIX pPOJEH, MIaHUPOBATH
paboTy Tpynmbl, palMOHAIBHO paclpenessaTh AEATEeIbHOCTh B HECTaHAAPTHBIX CHUTYaIHUsX,
aJICKBaTHO OLIEHMBATh BKJIAJ KaXJOTO M3 YYaCTHUKOB TPYIIbI B PEIICHUE paccMaTpUBaeMOMn
po0JIEMBI;

® NpOSBIATH MOTHBALMIO K Oyaymed npodeccCHOHaIbHOW — JEATENbHOCTH IO
CIIENUATBLHOCTAM (PU3UKO-TEXHHUUECKOTO MPOQHUIIS.



K koHuy o0y4enus B 11 Knacce ipeiMeTHbIE Pe3yJIbTaThl HAa YIIIYOJEHHOM YPOBHE J10JIKHbI
oTpakaThb C(HOPMUPOBAHHOCTD Y OOYUAIOIIUXCSl YMEHUI:

® [IOHMMATh POJIb (PU3UKH B IKOHOMHUYECKON, TEXHOJIOTMUECKOM, COLIMAIBHOM U 3THYECKOM
cdepax IesITeTbHOCTH YellOBeKa, POJb U MECTO (PM3UKU B COBPEMEHHOW HAyYHOH KapTHHE MUPA,
pOJIb  aCTPOHOMHUHM B TMPAKTUYECKOM JEATEIbHOCTH 4YeJOBEKa W JajbHEeHIlIeM Hay4yHo-
TEXHUYECKOM pa3BUTHUH, 3HAUYEHHE OIUCATENIbHOM, CUCTEeMaTU3UPYIOUIeH, OOBsICHUTENbHON U
IPOTHOCTUYECKON (YHKUUH (U3NYECKOH TEOpUU — BJIEKTPOAMHAMMKH, CHEIHAIbHON TEOpHUu
OTHOCUTEIIPHOCTH, KBAaHTOBOW (U3MKM, ponb (usnueckod Teopun B (HOPMUPOBAHUU
MpEJICTaBICHUN O PU3NYECKON KapTUHE MUPA, MECTO (PU3HUECKON KapTUHBI MUpa B 001LEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX NPEACTABIECHUIN O IPUPOJIE;

® pa3nuyaTh YCIOBHS NMPUMEHUMOCTH MOJAETeH (PU3MYECKHX TeNl M MPOLECCOB (SBICHUIN):
OJTHOPOJHOE D3JIEKTPUYECKOE M OJHOPOJHOE MArHMTHOE INOJs, FapMOHMYECKHE KoyeOaHMs,
MaTeMaTHYECKUN MAasTHUK, HACANbHbIM MPYXUHHBIH MAasTHUK, TIapMOHUYECKHE BOJIHBI,
ueanbHbIi KoneOaTeIbHbI KOHTYp, TOHKas JIMH3a, MOJENed aTomMa, aTOMHOIo sapa u
KBAHTOBOM MOJIEIIN CBETA;

® pa3nuyaTh YCJIOBHS (TpaHMIBL, OOJACTH) MPUMEHUMOCTH (U3HUYECKUX 3aKOHOB,
MOHMMATh BCEOOHIMM XapakTep (pyHAaMEHTaIbHBIX 3aKOHOB M OTPaHMYEHHOCTh UCIOJIb30BaHUS
YaCTHBIX 3aKOHOB;

® AHAIM3MPOBATH U OOBACHATH 3JIEKTPOMATHUTHBIE MPOLECCHl M SABJICHHS, HCIOIb3Ys
OCHOBHBIC MOJIOKEHUS U 3aKOHBI 3JIEKTPOJANHAMMKH U CHEIHAIbHON TEOPUU OTHOCHUTEIBHOCTU
(3aKOH COXpaHEHHs DIEKTPUYECKOro 3apsana, cuwia Awmnepa, cuia JlopeHua, 3akoH
AIIEKTPOMArHUTHOW WHAYKUMH, TOpaBuiio Jlenma, cBa3p OJ[C caMOMHAYKIMH B 3JIEMEHTE
AJIEKTPUUYECKON LIEMU CO CKOPOCThIO M3MEHEHMs CHJIbI TOKA, NOCTYJaThl CHELUalIbHON Teopun
OTHOCHUTEIILHOCTH DWHINITEeHHA);

® AHAIM3UPOBATH U OOBSCHATH KBAHTOBBIE MPOLECCHI U ABICHMS, MCIIOIb3Ys MOJOKEHHS
KBaHTOBOH ¢u3uku (ypaBHeHue DHHIITEHHA 11 poTorddekTa, nepBblii 1 BTOPOU MOCTYIAThI
bopa, npuHmun cootHomeHus HeomnpeaenéHHocTtel ['eii3eHOepra, 3akOHBI COXpaHEHUs
3apsAJA0BOIO U MAacCOBOTO YHMCEJl U JHEPIUU B SIAEPHBIX pEaKUUsAX, 3aKOH PaJHOaKTUBHOTO
pacmajna);

e OnMChIBaTh (PU3MYECKHE NPOLECCHl U SIBICHUS, UCIONb3Ysl BEJIWYMHBL: HANPSKEHHOCTD
AJIEKTPUYECKOrO T0JIA, IMOTEHIMANl 3JIEKTPOCTATUYECKOrO TMOJI, pPa3HOCTh MOTEHIMAJIOB,
AJIEKTPOABIDKYIIAsT CHIA, MHIYKIHMS MAarHUTHOTO TOJs, MarHUTHBIA IOTOK, cuia Amriepa,
UHAYKTUBHOCTb, OJJIGKTPOJBIKYIAs CHUJa CAMOMHIYKLUHM, DSHEPrUs MarHuTHOrO TOJS
IIPOBOJIHMKA C TOKOM, PEJISTUBUCTCKUN MMITYJIbC, TIOJHAS YHEPIHsl, SHEPIus MOKOs CBOOOIHOM
YaCTUI[bl, SHEPTUS U UMITYJIbC (POTOHA, MACCOBOE YHCIIO U 3apsij Apa, SHEPTHsl CBA3M A1pa;

® OOBACHATb OCOOCHHOCTH TPOTEKAHUS (U3NYECKUX SIBICHHH: 3JIEKTpOMarHUTHasI
MHIYKIMSI, CAMOMHYKIIMS, PE30HAHC, MHTephEpEeHIsl BOJIH, AU(paKus, AUCHEpCUsi, MOJIHOe
BHYTpEHHEE oTpakeHHe, (oTtornekrpuueckuil 3pdext (potorddexr), anbdpa- u 6era-pacnasl
Anaep, ramMma-usiaydeHue sjaep, (U3NYecKHe NPUHIMIBI CIEKTPAJbHOTO aHajiu3a U padOThI
nasepa;

® OmnpeensaTh HANpPaBJI€HHE WHAYKLIUM MAarHUTHOTO IOJIi HPOBOJHHKA C TOKOM, CHJIBI
Awmmepa u cunsl JlopeHua;

® CTPOUTb M300pa)K€HHE, CO3/1aBaeMOe€ IUIOCKMM 3€pKajloM, TOHKOM JIMH30H, W
pacCcUUTHIBATh €r0 XapaKTEePUCTHKHY;



® [IPUMEHSATH OCHOBOIIOJATAIONINE ACTPOHOMHYECKUE TOHSTHS, TEOPHUH U 3aKOHBI IS
aHaM3a W OOBACHEHUS (PUIUYECKUX TMPOIECCOB, MPOUCXOMANMX B 3BE3MAX, B 3BE3IHBIX
CHUCTEMax, B MEXTraJaKTUUeCKOW Cpeje; [BIKEHHs HEOECHBIX TeJ, SBOJIONHH 3BE3N U
Bcenennoii;

® TPOBOJUTH HCCIEAOBAHHWE 3aBUCUMOCTEH (PUINYECKUX BEIMYMH C HCIHOIB30BAHUEM
OPSIMBIX U3MEPEHMI, P 3ITOM KOHCTPYHUPOBATh YCTAHOBKY, (DUKCHPOBATh pE3YJIbTaThl
MOJTyYEHHOW 3aBUCUMOCTU (DU3MUECKUX BEIMYMH B BUIE TPAQUKOB C y4ETOM aOCOTIOTHBIX
MOTPEITHOCTEW U3MEPEHUH, 1eTIaTh BEIBOBI 110 pe3yJbTaTaM UCCIEIOBaHUS;

® IPOBOJUTH KOCBEHHBIE HW3MEpEHUs (UINYECKUX BEIUYMH, IOpPU OSTOM BBIOMpATh
ONTUMAIBHBIA METOJI M3MEPCHHsI, OLICHUBATh a0COJIIOTHBIE M OTHOCHUTEIBHBIC MOTPEIIHOCTH
MPSIMBIX U KOCBEHHBIX U3MEPEHHIA;

® TIPOBOJUTH OMBITHI MO MPOBEPKE MPEIIOKEHHON TUIIOTE3BI: TJIAHUPOBATH IKCIIEPUMEHT,
coOupaTh SKCIIEPUMEHTAIBHYIO YCTaHOBKY, aHAJIM3UPOBATh MOJTYYCHHbIE PE3yJIbTaThl U JeNaTh
BBIBOJ O CTaTycCe MPe/I0KEHHON TUIIOTE3bI;

® OMNUCHIBATh METO/IbI IOJYYEHHUS HAYYHBIX aCTPOHOMHYECKHUX 3HAHUM;

e coOmoaaTh mpaBuia 0€30MacHOTO TpyAa MpU TMPOBEACHUU HCCIENOBAaHUN B paMKax
y4eOHOTO0  OSKCIEpUMEHTa, TMpakTUKymMa M  Yy4eOHO-HCCIEOBATEIbCKOM H  MPOEKTHOU
JESITEIIbHOCTH C UCTIONB30BAHUEM U3MEPHUTEIBHBIX YCTPOUCTB U TAOOPaTOPHOTO 000PYAOBAHNUS;

e pemaTh pacy€THBIC 33/1a49M C SBHO 33/IaHHOM M HESBHO 33JIaHHOW (PU3NYECKON MOJICIBIO:
HAa OCHOBAaHWHW aHAJIM3a YCJIOBHS BBIOMPATH (PU3UUECKUE MOJICIH, OTBEYANOIINE TPEOOBAHUSIM
3aJja4uM, IPUMEHSTh (OPMYJIbL, 3aKOHbI, 3aKOHOMEPHOCTHU U MOCTYNAThl GU3NYECKUX TEOPH Mpu
MCIIOJIb30BAHUH MAaTEMAaTUYECKUX METOJOB PEIICHHS 3a7a4, IPOBOJIUTh PAacUu€Thl HA OCHOBAHUU
MMEIOIINXCS JIAaHHBIX, aHaM3UPOBATh PE3YyJIbTaThl M KOPPEKTUPOBATH METOAbI PEUICHUS C
Y4E€TOM TOJIYYEHHBIX PE3YIbTaTOB;

e pemaTh KaueCTBEHHBIC 3a7a4d, TPEOYIONME MPUMEHEHHS 3HAHUNA W3 Pa3HBIX Pa3JeiioB
Kypca (M3MKH, a TaKKe HMHTErpallid 3HAHUN W3 JPYruX IPEeIMETOB €CTeCTBEHHO-HAYYHOI'O
[IMKJIa: BBICTPAMBAThH JIOTHYECKYIO IETIOUKY PACCYXACHUH C OMOpPOM Ha W3YYCHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUYECKUE SBICHHUS;

® JCMOJBb30BaTh TEOPETUUYECKUE 3HAHUS NI OOBSICHEHHS] OCHOBHBIX MPHUHIUIIOB PabOTHI
M3MEPUTENBHBIX TPUOOPOB, TEXHUUECKUX YCTPOUCTB U TEXHOJIOTUYECKUX MTPOLIECCOB;

® TIPUBOJUTH MPUMEPHI BKIIAAa POCCUICKUX M 3apYOECKHBIX YUEHBIX-(DHU3UKOB B Pa3BUTHE
HayKHd, B 00BSICHEHUE TPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTUE TEXHUKU U TEXHOJIOTHIA;

® aHAIM3HUPOBATH M OLIEHUBATH MOCIEACTBUS OBITOBOW U MPOU3BOJICTBEHHOU EATETHHOCTH
YeIIOBEKA, CBA3AHHOW C (DM3MUECKUMHU IMPOIECCaMU, C MO3UIUI IKOJIOTUICCKOW 0€30MacHOCTH,
MPEJICTaBICHUA O PAlMOHAJIBLHOM MPUPOJONOIb30BAHUM, a TAKXKE Pa3yMHOM HCIOJIb30BaHUU
JTOCTHKEHHUM HayKU U TEXHOJIOTUH /ISl JaJIbHEHIIIEero pa3BUTHS YEI0OBEUECKOro o0IIecTBa;

® TPUMEHATH Pa3IUYHbIE CIOCOOBI paboThl ¢ MHpOpMaluel (U3NUECKOro COAepHKaHUS C
UCIOJIb30BAaHUEM COBPEMEHHBIX HH(OPMALMOHHBIX TEXHOJIOTUH, MPH 3TOM HCIOJIb30BaTh
COBpEMEHHBbIE HH()OPMAIMOHHBIE TEXHOJOTUU JUIsl TOWCKA, MepepadOTKU W TMPEeAbSIBICHUS
yu4eOHOW ¥ HAYYHO-TIOMYJSIPHOM WHQPOpMAIUU, CTPYKTYPUPOBAHUS © HHTEPIpPETAIUN
uHboOpMallMy, TMOJIYYEeHHOH U3 pa3IMYHbIX HCTOYHUKOB, KPUTHYECKH aHAIM3UPOBATH
MOJy4aeMyro HHPOPMAIUIO U OLEHUBATh €€ TOCTOBEPHOCTh KaK Ha OCHOBE UMEIOIUXCS 3HAHUIA,
TaK U Ha OCHOBE aHaJIN3a UCTOYHHKA HH(OpMAIIHH;



® MpOSABIATH OPTraHU3AIMOHHBIE W  [O3HABATENbHbIE YMEHHS  CaMOCTOSTEILHOTO
npuoOpeTeHus HOBBIX 3HAaHMH B TPOIECCE  BBIOJHEHHS MPOEKTHBIX U y4eOHO-
HCCJICIOBATEIILCKUX PadoT;

e paboTaTh B TpyNIE C HCIOJHCHHWEM pa3IMYHBIX COLMAIBHBIX POJICH, IUITAHWPOBAThH
paboTy TpyNIbI, palMOHAIBFHO PACHPENENATh NeATENFHOCTh B HECTAaHIAPTHBIX CHTYaIUsX,
a/ICKBaTHO OIIGHUBATh BKJIAJ KaXKJIOTO M3 YYAaCTHHUKOB TPYIIBI B PEUICHUE PAacCMaTpUBACMOIl
poOIeMBbl;

® MPOSABIATH MOTHBAIMIO K  Oyaymied  mpodeccHoHanbHOM — JAEATENBHOCTH IO
CHENUATBHOCTAM (PU3UKO-TEXHUYECKOTO TPOQHIIS.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosanuyectBo yacos
Ne HaumeHoBaHMe pa3/iesioB U TeM duekTpoHHbIe (LM pPOBbLIE)
B KonTtpoan IIpakTnuec
n/n  MporpamMmsbl o0pa3oBaTe/ibHbIE PecypChl
cero Hble padoThI KHe padoThl

Pazgen 1. HAYUHBII METO/I IO3HAHUS ITPUPO/IbI

https://resh.edu.ru/subject/lesson/5894/st
1.1 Hay4HbIit METO/I TO3HAHUSI TPUPO/IBI 6 art/90071/
https://eqe.fipi.ru/bank

Hroro mo pazneny 6
Paznen 2. MEXAHHUKA
https://resh.edu.ru/subject/28/
2.1 | Kenemaraka 10 1 https://eqge.fipi.ru/bank
https://resh.edu.ru/subject/28/
2.2 | Nmavmxa 10 https://ege.fipi.ru/bank
23 C . 5 1 https://resh.edu.ru/subject/28/
' TaTuka TBEpAOTo Tea https://eqe.fipi.ru/bank
2.4  3akoHbI COXPAHEHHS B MEXAHHKE 10 1 hitps://resh.edu.ru/subject/28/
' P https://eqge.fipi.ru/bank
Hroro mo pazneny 35

Pasnea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMHUKA

https://resh.edu.ru/subject/28/
https://eqe.fipi.ru/bank

OCHOBBI MOJICKVIIA HO'KI/IHCTI/ILICCKOI\/’I
31 yp 15 1

Teopun

https://resh.edu.ru/subject/28/
https://eqge.fipi.ru/bank

3.2  Tepmonunamuka.TernaoBbIe MaIIUHbI 20 1



https://resh.edu.ru/subject/lesson/5894/start/90071/
https://resh.edu.ru/subject/lesson/5894/start/90071/
https://resh.edu.ru/subject/28/
https://resh.edu.ru/subject/28/
https://resh.edu.ru/subject/28/
https://resh.edu.ru/subject/28/
https://resh.edu.ru/subject/28/
https://resh.edu.ru/subject/28/

3.3
®a30BbIE IEPEXOABI

Hroro no pazgeny

AFpeFaTHBIe COCTOAHUA BCIICCTBA.

14 1

49
Pasnea 4. JIEKTPOJIUHAMUKA

https://resh.edu.ru/subject/28/

https://eqe.fipi.ru/bank

https://resh.edu.ru/subject/28/

4.1  DnexTtpuyeckoe mnosie 24 1 https://eqe.fipi.ru/bank
4.2  TIoCTOSIHHBIN SIEKTPUUECKHIA TOK 24 1 EEE:;Z(razs’ek.]ﬁs:.tij%zunbljeCt/ZS/
4.3  Toku B pasMUHBIX Cpeaax 6 EggzE;;(rezsehl;?Siu}lrJl;ézunbljeCt/ZS/
Uroro no pazneny o4
Pazzea 5. PUSUUYECKUN MPAKTUKYM |
5.1  Ousnueckuil MpakKTUKYM 16 16 ‘
Hroro mo pasneny 16
PesepBHOE Bpems 10 ‘
OBUIEE KOJIMYECTBO YACOB I10 170 10 16

[TPOI'PAMME



https://resh.edu.ru/subject/28/
https://resh.edu.ru/subject/28/
https://resh.edu.ru/subject/28/
https://resh.edu.ru/subject/28/

11 KIIACC

KoauuyecTBo yacoB

Ne HaumeHoBaHme pa3/iesioB U TeM JuaexkTpoHHbIe (LM (pPOBbHIE)
KonTpoas IIpakTHuec
n/n NporpamMmsl Bcero o0pa3oBaTe/ibHbIE PeCypChl
HblIe padoThI KHe padoThl
Pazaen 1. JIEKTPOJIUHAMUKA
11 MarHITHOe Hoxe 14 1 https://resh.gd_u.ru/sublect/28/
https://eqge.fipi.ru/bank
1.2 DJIeKTpOMAarHUTHAS WHIYKIIHS 13 1 https://eqge.fipi.ru/bank
Hroro no pazneny 27
Pa3pnen 2. KOJEBAHUSA U BOJIHbBI
https://resh.edu.ru/subject/28/
2.1 MexaHnueckue Kojieoanus 10 httos:/ede.fipi.ru/bank
https://resh.edu.ru/subject/28/
2.2 1 .
DneKTpOMarHUTHbIE KoJieOaHUs 5 httos:/ege.fipi.ru/bank
MexaHn4eckue u https://resh.edu.ru/subject/28/
2.3 10 1 .
AJIEKTPOMATrHUTHBIC BOJTHBI https://ege.fipi.ru/bank
https://resh.edu.ru/subject/28/
2.4 25 1 .
Onruica https://eqge.fipi.ru/bank
Hroro mo pazneny 60

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUH OTHOCUTEJIBHOCTH

3.1 Ocuossl CTO

Hroro no pasgeny

Pa3nesn 4. KBAHTOBAS ®PU3UKA

5

1

https://resh.edu.ru/subject/28/
https://eqge.fipi.ru/bank



https://resh.edu.ru/subject/28/
https://resh.edu.ru/subject/28/
https://resh.edu.ru/subject/28/
https://resh.edu.ru/subject/28/
https://resh.edu.ru/subject/28/
https://resh.edu.ru/subject/28/

KopnyckynspHo-BOJIHOBOM

https://resh.edu.ru/subject/28/

41 Jyanu3m 15 https://ege.fipi.ru/bank
4 DHaMKa aToMa 5 https://resh.edu.ru/subject/28/
' https://ege.fipi.ru/bank
duznka aTOMHOTO sIIpa U https://resh.edu.ru/subject/28/
4.3 5 .
AJIEMEHTAPHBIX YaCTHII https://eqge.fipi.ru/bank
Hroro no pazneny 25

Paznen 5. JIEMEHTBI ACTPOHOMUHU U ACTPO®U3NKU

DneMeHTbl aCTPOHOMUU U

https://resh.edu.ru/subject/28/

12 http://seninvg07.narod.ru/004_ast
acTpo(u3UKU
ron.htm
Hroro mo pazueny 12
Paznen 6. DUSHUYECKHUIN TPAKTUKYM
6.1 DU3NUECKU PaKTUKYM 16 16
Hroro no pazneny 16
Pa3nen 7. OBOBLIAIOHIEE IOBTOPEHHUE
Cucremaruzamnus 1 00001eHne

MPEMETHOTO COJICPYKAHHS U OTBITA
7.1  nmeATenbHOCTH, MPUOOPETEHHOTO MIPU 15

u3ydeHuu Kypca ¢pusuku 10 — 11

KJIaCCOB
Hroro no pazneny 15
PesepBHOE Bpemst 10
OBILEE KOJIMYECTBO YACOB I10 16

[TPOI'PAMME 170



https://resh.edu.ru/subject/28/
https://resh.edu.ru/subject/28/
https://resh.edu.ru/subject/28/
https://resh.edu.ru/subject/28/
http://seninvg07.narod.ru/004_astron.htm
http://seninvg07.narod.ru/004_astron.htm

INOYPOYHOE IIJTAHUPOBAHUE

10 KITIACC
KoanuecTBo yacon ‘
Ne ‘ Hara JJIeKTpOHHbIE N (poBbHIE
Tema ypoka Kounrtpoas IIpakTHuyec
n/n Bceero U3y4YeHHsi o0Opa3oBaTe/ibHbIE PeCypcChl
Hble padoTbl  KHe padoThl
BBoanbiii mHCTpYKTaXK 110 OT. https://resh.edu.ru/subject/lesson
1 dwusnka — pyHaaMeHTaIbHass HayKa O 1 /5894/main/90075/
IpUPOJIE
Hayunsblii MeTOT TO3HAHUS U
METO/Ibl UCCIIETOBAHUS (PU3MUECKUX
5 SIBJICHUU DKCIIEPUMEHT U TEOpHUs B 1
Ipolecce MO3HAHUS IPUPOIBI.
Habmtoienue v SKCTIepuUMEHT B
buzuke
CriocoGe! msMeperms https:_//resh.edu.ru/subiect/lesson
3 1 /5894/main/90075/
(U3UYECKUX BEIIMUNH
4 Horp’zii;ifiiizipo;?;;HTeHBHaﬂ 1 https:_//resh.edu.ru/subiect/ lesson
/5894/main/90075/
(UBUYECKUX BEITMYHUH
MopenupoBanue B pusuke. Poib
U MecTO (PU3UKU B (OPMHUPOBAHUU
5 COBPEMEHHOW HAYYHOUH KapTHHBI 1 https://ege.fipi.ru/bank
MHpa, B TPAKTUYECKON JACATEIHHOCTU
JTonen
MexaHnu4eckoe IBUKEHHE. https://resh.edu.ru/subject/lesson
6 Cuctema orcyera. OTHOCHTEIIBHOCTh 1 /5894/main/90075/

MECXaHUYCCKOIo ABHKXCHUAA. HpSIMaSI



https://resh.edu.ru/subject/lesson/5894/main/90075/
https://resh.edu.ru/subject/lesson/5894/main/90075/
https://resh.edu.ru/subject/lesson/5894/main/90075/
https://resh.edu.ru/subject/lesson/5894/main/90075/
https://resh.edu.ru/subject/lesson/5894/main/90075/
https://resh.edu.ru/subject/lesson/5894/main/90075/
https://resh.edu.ru/subject/lesson/5894/main/90075/
https://resh.edu.ru/subject/lesson/5894/main/90075/

10

11

12

13

14

u 06paTHa;1 3aJa4d MCXaHUKH

Pannyc-BekTop MmaTepuaibHON
TOYKH, €70 IIPOEKIUU Ha OCH
KoopauHat. TpaekTopus.
[Tepememenue. Cxopocts. Mx
IIPOEKLIMN HA OCU KOOPAMHAT

PaBHOMEpHOE IPSAMOJIMHENHOE
nBmkenue. I'paguueckoe onucanue
PaBHOMEPHOTO MPSMOJIMHEHHOTO
JBYDKEHUS

CraproBasi KOHTpOJIbHAsI paboTa

CrnosxeHue nepemeieHnii u
ckopocrtei. Pemenue 3agau

HepaBHOMepHOE NBUKEHME.
MrHoBeHHasi CKOpOCTh. Y CKOPEHHUE.
[IpssMonuHENHOE NBUKEHUE C
MIOCTOSTHHBIM YCKOPEHUEM

I'paduueckoe onvcanme
MPSIMOJIMHEMHOTO ABMXKEHUS C
MOCTOSIHHBIM YCKOPEHUEM

CB00OIHOE MMaieHHE.
YckopeHnue cBOOOIHOTO TaICHUS.
3aBUCHMOCTh KOOPJIMHAT, CKOPOCTH,
YCKOPEHHS OT BPEMEHH M UX
rpaduxu

JIBmxeHue Tena, OpOIIeHHOTO
MOJT YTJIOM K TOPU30HTY

https://ege.fipi.ru/bank

https://resh.edu.ru/subject/28/

https://eqe.fipi.ru/bank

https://ege.fipi.ru/bank

https://resh.edu.ru/subject/28/

https://eqe.fipi.ru/bank

https://resh.edu.ru/subject/28/

https://eqe.fipi.ru/bank

https://ege.fipi.ru/bank

https://ege.fipi.ru/bank



https://resh.edu.ru/subject/28/
https://resh.edu.ru/subject/28/
https://resh.edu.ru/subject/28/

KpuBonuneiiHoe IBUXEHHUE.
JIBU>KEHHE 110 OKPYKHOCTH. YTJI0Bast

https://resh.edu.ru/subject/28/

https://ege.fipi.ru/bank

15  u nunelinas ckopocts. [lepuon u
yacTtota. LleHTpocTpemMurensHoe u
MIOJTHOE YCKOPEHHE
16 KonTtponwHas pabora o Teme
"Kunematuka"
IepBerit 3akon HeroToHA. https://resh.edu.ru/subject/28/
WHepuuaibHble CHCTEMBI OTCUETA. https://ege.fipi.ru/bank
17 [TpuHIIUTT OTHOCUTEITLHOCTH
lanunes. HennepimaibHbie CHCTEMBI
oTcuéra
18 Cuna. PaBHOJCHCTBYOIIAS CHIIA. https://resh.edu.ru/subject/28/
Bropoii 3akon Herotona. Macca https://ege.fipi.ru/bank
19 Bsaumopetictue ten. Tperuit https://resh.edu.ru/subject/28/
3akoH Herotona https://ege.fipi.ru/bank
[IpuHIMT cynepno3ULIUU CHJL. https://ege.fipi.ru/bank
20  PemieHue 3a7a4 HAa IPUMEHEHUE
3ak0oHOB HproTOHA
3aKOH BCEMHUPHOI'O TATOTCHHS. https://resh.edu.ru/subject/28/
21 DOKBUBAJICHTHOCTh TPABUTALIMOHHON https://ege.fipi.ru/bank
Y MHEPTHOM MacChl
Cuna TSHKeCTH U YyCKOPEHHE https://resh.edu.ru/subject/28/
22 -
CBOOOIHOTO MAaJIEHUS https://eqge.fipi.ru/bank
JIBukeHHEe HEOSCHBIX TET U UX https://resh.edu.ru/subject/28/
o3 | WCKYCCTBEHHBIX CITYTHHKOB. [MepBas https://ege.fipi.ru/bank

KOCMHUYECKasi CKOPOCTb. 3aKOHBI
Kennepa



https://resh.edu.ru/subject/28/
https://resh.edu.ru/subject/28/
https://resh.edu.ru/subject/28/
https://resh.edu.ru/subject/28/
https://resh.edu.ru/subject/28/
https://resh.edu.ru/subject/28/
https://resh.edu.ru/subject/28/

Cuna ynpyroctu. 3akoH ['yka.

https://resh.edu.ru/subject/28/

24 Bec Tena https://ege.fipi.ru/bank
Cwuuia tpenus. [Ipupona u BUubI https://resh.edu.ru/subject/28/
o5 CHIT TpeHusl. [[BIKEHHE B )KHIKOCTH https://eqe.fipi.ru/bank
¥ ra3e ¢ y4E€TOM CHIIBI
COTPOTHUBIICHUSI CPEIbI
26 Hasnenue. ['mapocratuueckoe https://resh.edu.ru/subject/28/
napienne. Cruna Apxumena https://eqe.fipi.ru/bank
AOCOIIOTHO TBEPAOE TEIIO. https://resh.edu.ru/subject/28/
27 [TocTynaTtenbHOE U BpanaTensHOe https://eqe.fipi.ru/bank
JIBIDKCHUE TBEPJIOTO TeJia
08 MOMEHT CUIIBI OTHOCHUTEIHHO https://resh.edu.ru/subject/28/
ocu BparieHus. [lnedo cumbl https://ege.fipi.ru/bank
CroxeHne CHJI, MPUIOKEHHBIX K https://resh.edu.ru/subject/28/
og  TBEpIOMY Teny. Lentp tsxectu https://ege.fipi.ru/bank
Tena. Y CI0BUS PaBHOBECHS TBEPIOTO
tena. Buabl paBHOBecHs
30 Pemrennue 3amau https://ege.fipi.ru/bank
31 KontponsHas paboTa mo teme
"Tunamuka. CtaTuka TBep0oro Tena"
Hmnyinbc MaTepuaibHON TOYKH, https://resh.edu.ru/subject/28/
CUCTEMBI MAaTEPUATLHBIX TOYCK. https://ege.fipi.ru/bank
32 lleHTp Macc CHCTEMbI MATEPUAITBHBIX
Touek. TeopemMa 0 IBMKEHUM LICHTPA
macc
VIMIynibC CHITBI M M3MEHCHUE https://resh.edu.ru/subject/28/
33  ummynbca Tena. 3aKOH COXpaHeHUS https://ege.fipi.ru/bank

HUMITYyJIbCA. PeaktuBHOE JABUXKCHUC



https://resh.edu.ru/subject/28/
https://resh.edu.ru/subject/28/
https://resh.edu.ru/subject/28/
https://resh.edu.ru/subject/28/
https://resh.edu.ru/subject/28/
https://resh.edu.ru/subject/28/
https://resh.edu.ru/subject/28/
https://resh.edu.ru/subject/28/

34

35

36

37

38

MoMeHT umiynbca
MaTepUAIBHON TOUKHU.
[IpencraBnenue o coxpaHeHUU
MOMEHTa UMITYJIbCA B LIEHTPAIbHBIX
MOJISIX

Pemenue 3agau

PaGora cunbl Ha MajoM U Ha
KOHEYHOM IepEMELICHUH.
['padmueckoe nmpencraBieHue
paboThl cubl. MOLTHOCTD CHIIBI

Kunernueckas sneprus.
Teopema 06 U3MeHEeHUH
KMHETUYECKON YHEPTUHU
MaTepualbHOU TOUKU

ITorennmanbHbBIE U
HEMOTEHI[UAIbHBIC CUJIBI.
[TorenumansHas sueprus. Bropas
KOCMHYECKasi CKOPOCTh

https://resh.edu.ru/subject/28/

https://ege.fipi.ru/bank

https://eqe.fipi.ru/bank

https://resh.edu.ru/subject/28/

https://ege.fipi.ru/bank

https://resh.edu.ru/subject/28/

https://eqe.fipi.ru/bank

https://resh.edu.ru/subject/28/

https://ege.fipi.ru/bank

39

40

41

Tperbst KocMUYECKast CKOPOCTb.
CBs13b pabOTHI HETIOTEHITUATBHBIX
CHJI C I3MEHEHHEM MEXaHHUYECKOM
SHEPrUH CUCTEMBI Tel. 3aKOH
COXpaHEHHs MEXaHWYECKOW YHEPTHH

VYipyrue n Heynpyrue
CTOJIKHOBEHUS. Y paBHEHUE

BepHym U1 naeanbHOM KUAKOCTH
KonrtponsHas padora o Teme
"3aKOHbBI COXpaHEHUsI B MEXaHUKe"

https://resh.edu.ru/subject/28/

https://ege.fipi.ru/bank

https://resh.edu.ru/subject/28/

https://ege.fipi.ru/bank



https://resh.edu.ru/subject/28/
https://resh.edu.ru/subject/28/
https://resh.edu.ru/subject/28/
https://resh.edu.ru/subject/28/
https://resh.edu.ru/subject/28/
https://resh.edu.ru/subject/28/

PazButue npeacrasnenuii o
npupoje TermioTel. OCHOBHbBIE

https://resh.edu.ru/subject/28/
https://ege.fipi.ru/bank

42 nonoxkenuss MKT. {uddyzus.
bpoyHoBCcKkoe nBuKEHNE
Crpoenue ra3000pa3HbIX, https://resh.edu.ru/subject/28/
43 KWIKEX M TBEPIBIX TeN. XapaxTtep https://ege.fipi.ru/bank
JBUKEHHS U B3aUMOJICHCTBUS
YaCTHII BEIIECTBA
Macca u pazmepsbl MOJIEKYJT
44 (aromoB). KomvecTBo BemiecTa.
[Moctosinnas ABoraapo
45 Temneparypa. TemioBoe https://resh.edu.ru/subject/28/
paBHoBecwue. [llkana Lenbcus https://ege.fipi.ru/bank
46 Pemenue 3anau https://ege.fipi.ru/bank
U neanvusiii ras. ['a3oBeie https://resh.edu.ru/subject/28/
47 -
3aKOHBI https://ege.fipi.ru/bank
48 YpaBuenue Menieneea- https://resh.edu.ru/subject/28/
Knaneitpona. Pemenwue 3amau https://ege.fipi.ru/bank
49 AOGconoTHas TeMieparypa. https://resh.edu.ru/subject/28/
3akoH JlampToHa https://ege.fipi.ru/bank
https://resh.edu.ru/subject/28/
HSOHpOI_[eCCBI B NCAJIBHOM I'a3¢€ https://eqe.fipi.ru/bank
S0 | ¢ HOCTOSHHEIM KOMIIECTEOM http://seninvg07.narod.ru/004 _fi
BEIIECTBA
z_stend.htm
T'pathiteckoe npesicTapcHie https://resh .(.ad.u .ru/subject/28/
https://ege.fipi.ru/bank
51 M30IPOIIECCOB: U30TEPMa, U30X0Pa,

u3o0apa

http://seninvg07.narod.ru/004 fi
Z kross.htm



https://resh.edu.ru/subject/28/
https://resh.edu.ru/subject/28/
https://resh.edu.ru/subject/28/
https://resh.edu.ru/subject/28/
https://resh.edu.ru/subject/28/
https://resh.edu.ru/subject/28/
https://resh.edu.ru/subject/28/
https://ege.fipi.ru/bank
http://seninvg07.narod.ru/004_fiz_stend.htm
http://seninvg07.narod.ru/004_fiz_stend.htm
https://resh.edu.ru/subject/28/
https://ege.fipi.ru/bank
http://seninvg07.narod.ru/004_fiz_kross.htm
http://seninvg07.narod.ru/004_fiz_kross.htm

52

53

OcnoBHoe ypaBHeHue MKT

Pemenue 3amau

https://resh.edu.ru/subject/28/

https://ege.fipi.ru/bank

https://ege.fipi.ru/bank

54

55

Cs13b a0CONMIOTHON
TeMIepaTypbl TEPMOJIUHAMUYECKOM
CHCTEMBI CO CPEIHEN KUHETUYECKOU
SHEPruen MoCTynaTeIbHOro
TEIJIOBOr'O IBM)KEHUS €€ YaCTHIL

O00011IeHNE U CUCTEMATH3ALIS
sganui 1o teme "OcHoBer MKT"

https://resh.edu.ru/subject/28/

https://ege.fipi.ru/bank

https://ege.fipi.ru/bank

56

57

58

59

60

KoHnTponbHas padoTa 1o Teme
"OcHoBsl MKT"

TepmoanHaMHuueckas CUCTEMA.
3aganue BHEIIHUX ycinoBui juis T/
cucteMbl. BHentHue u BHyTpeHHME
napametpsl. [TapameTpsl T/
CHUCTEMBI KaK CpEJJHUE 3HAYCHUS
BEJIMYUH, OMUCHIBAIONINX €€ Ha
MUKPOCKOIIUYECKOM YPOBHE

HyneBoe Hauano
TEPMOJMHAMUKH.
CamonpousBonbHas penakcauus T/
CHCTEMBI K TEIJIOBOMY PaBHOBECHIO

Monenb ueanbHOro rasa B
TEPMOJUHAMHUKE. Y CIIOBUS
MPUMEHUMOCTH 3TON MOJEIIU

YpaBHenue Menpeneena-
Knaneiipona u BbipaxxeHue s

https://resh.edu.ru/subject/28/

https://eqe.fipi.ru/bank

https://resh.edu.ru/subject/28/

https://ege.fipi.ru/bank



https://resh.edu.ru/subject/28/
https://resh.edu.ru/subject/28/
https://resh.edu.ru/subject/28/
https://resh.edu.ru/subject/28/

61

62

63

64

65

66

67

68

69

BHYTpPEHHEH 3Hepruu

Bripaxkenue 111 BHyTpEHHEM
SHEPrUU OJHOATOMHOTO HUJICATTBHOTO
ra3za. KBazucrarnueckue u
HECTATUYECKUE IIPOLIECCHI

OnemenTapHas paboTa B
TepMOIMHAMHKKe. Beraucienue
paboThI MO TpaduKy mpolecca Ha
pV-auarpamme

Temonepenaya Kak crocoo
W3MEHEHUs BHyTpeHHel sHeprun T/1
cUcTeMbl 6e3 coBeplIeHUs PabOThI

KoHnBeknyst, TernnonpoBogHOCTb,
U3JIy4EHUE

KomnnuecTBo TemmoThI.
TenmoéMmkocTh TeIa. YaenbpHasa U
MOJIIpHAs TeTJIOEMKOCTH BEIIECTBA.
VY enpHast TEII0Ta CropaHus
TOTLIINBA

Pacuét konuuecTBa TEIIOTHI
IpH TEIUIonepeaye

[TonsTre 06 aqnabarHom
npouecce. [lepBrliil 3aK0H
TEPMOJUHAMHUKU

KommaecTBo Termnotsl u pabota
KaK MEpbl N3MCHCHHUS BHYTPEHHEH
sHepruu T/] cuctembl

BTopoii 3ak0H TepMOIMHAMUKHI

https://resh.edu.ru/subject/28/

https://ege.fipi.ru/bank

https://resh.edu.ru/subject/28/

https://ege.fipi.ru/bank

https://resh.edu.ru/subject/28/

https://resh.edu.ru/subject/28/

https://resh.edu.ru/subject/28/

https://eqe.fipi.ru/bank

https://resh.edu.ru/subject/28/

https://ege.fipi.ru/bank

https://resh.edu.ru/subject/28/

https://ege.fipi.ru/bank

https://eqge.fipi.ru/bank



https://resh.edu.ru/subject/28/
https://resh.edu.ru/subject/28/
https://resh.edu.ru/subject/28/
https://resh.edu.ru/subject/28/
https://resh.edu.ru/subject/28/
https://resh.edu.ru/subject/28/
https://resh.edu.ru/subject/28/

TSl PABHOBECHBIX U HEPABHOBECHBIX
nporeccoB. HeobpaTumocts
HNPUPOIHBIX IPOIIECCOB

[TpuHIUIIBI AEHCTBUS TETIIOBBIX

https://resh.edu.ru/subject/28/

70 mamuH. KIT/] https://ege.fipi.ru/bank
71 MaxkcumanbsHoe 3HaueHue KI1JI. https://resh.edu.ru/subject/28/
Huxa Kapuo https://ege.fipi.ru/bank
72 Pemienue 3anau https://ege.fipi.ru/bank
DKOJIOTHYECKHE aCIIEKThI https://resh.edu.ru/subject/28/
73  HCTOIB3OBAHNS TETUIOBEIX
nBurateneil. TemmoBoe 3arps3HeHHe
OKpYKaroIlIe Cpeasbl
74 Pemenue 3amau https://ege.fipi.ru/bank
O06001IeHre U cucTeMaTu3anus
75 3HaHUM 110 TeMe "TepMoaguHaMUKa.
TeryoBbie MaIMHBI"
[MomyronoBasi KOHTPOJIBHAS
76 pabota. KonTposbHas paboTa 1o
teMe "Tepmoaunamuka. TemnoBbie
MaIIuHbI"
[TapooOpa3oBanue u https://resh.edu.ru/subject/28/
47~ KOHICHCAIWA. Hcnapenue u https://ege.fipi.ru/bank
KUTICHHE. Y IeJIbHAs TeIIoTa
napooOpa3oBaHUs
Haceimenable 1 HEHACKIIIEHHBIE https://resh.edu.ru/subject/28/
g TapHL KauecTBeHHast 3aBUCHMOCTD https://ege.fipi.ru/bank

IUIOTHOCTH U JIaBJICHUS
HACBILICHHOTO T1apa OT



https://resh.edu.ru/subject/28/
https://resh.edu.ru/subject/28/
https://resh.edu.ru/subject/28/
https://resh.edu.ru/subject/28/
https://resh.edu.ru/subject/28/

79

80

81

82

83

84

85

86

87

TEMIEPATypPbl, X HE3aBUCHMOCTbD OT
00BbEMa HACKIIIEHHOTO Tapa.
3aBUCHMOCTB TEMIIEPATyPhl KUITCHHS
OT JaBJICHHUA B X KHUAKOCTU

BnaxnocTs BO31yXa.
AOCom0THAs M OTHOCHUTEIbHAS
BJIAJKHOCTh

Pemenue 3agau

TBéEpmoe Teno.

Kpucranmuaeckue n amopdabie Tena.

AHN30TpONUS CBOMCTB KPUCTAIIJIOB

[InaBneHue u KpucTamIU3aLusl.
YV nenpHas TEII0Ta IJIaBICHUS.
CyO6nmumarust

Hedbopmaruu TBEpAOTO TETA.
Pacrsoxenue u cxxatue. CaBur.
Mogyns FOura. [Ipenen ynpyrux
nedopMmaruit

TennoBoe pacuimpeHue
JKUJIKOCTEN U TBEPIBIX TEIL.
AHrapMOHHM3M TEIIOBBIX KOJICOAHMI
YaCTHII BEIICCTBA

[IpeobpazoBanHue SHEPTUHU B
($ha3oBBIX TIEpexoaax

ypaBHeHI/IG TEIIOBOro OajgaHca

Pemenue 3agau

https://resh.edu.ru/subject/28/
https://eqe.fipi.ru/bank

https://ege.fipi.ru/bank

https://resh.edu.ru/subject/28/
https://ege.fipi.ru/bank
http://seninvg07.narod.ru/004 fi

Z kross.htm

https://resh.edu.ru/subject/28/
https://ege.fipi.ru/bank

https://resh.edu.ru/subject/28/
https://ege.fipi.ru/bank

https://ege.fipi.ru/bank



https://resh.edu.ru/subject/28/
https://resh.edu.ru/subject/28/
https://ege.fipi.ru/bank
http://seninvg07.narod.ru/004_fiz_kross.htm
http://seninvg07.narod.ru/004_fiz_kross.htm
https://resh.edu.ru/subject/28/
https://resh.edu.ru/subject/28/

[ToBepXHOCTHOE HATSKEHUE.
Kanunnsipusle sBienus. J[aBnenue

https://resh.edu.ru/subject/28/

https://ege.fipi.ru/bank

88 M0J1 UCKPHUBJICHHOHN MTOBEPXHOCTHIO
)kunkoctu. @opmyia Jlammaca
O0600611eHre U cucTeMaTu3aus
89 3HaHUU 1O TeMe "ArperatHbie
coctosiHus BemiecTBa. Pa3oBbie
nepexonr"
KonTponbhas pabota no teme
90 "ArperaTHble COCTOSTHUSI BELIECTBA.
®dazoBble Iepexoan”
DJIeKTpU3aIKs TE U ¢€ https://resh.edu.ru/subject/28/
IPOSIBIICHUS. DICKTPUUYECKHIA 3apsiI. https://ege.fipi.ru/bank
91  JiBa BHJa AJIEKTPUYUECKUX 3aPS/IOB.
IIpoBOIHMKH, TUBTEKTPUKHU U
MOJTYTIPOBOTHUKU
DjeMeHTapHBIN JICKTPUICCKUI https://resh.edu.ru/subject/28/
92  3apsn. 3aKOH COXpaHEHHUS https://ege.fipi.ru/bank
AIEKTPHUYECKOTO 3apsiia
93 B3aumopeiicTBue 3apsioB. https://resh.edu.ru/subject/28/
Toueunsie 3apsiasl. 3akoH Kynona https://ege.fipi.ru/bank
94 Pemienue 3anau https://ege.fipi.ru/bank
95 Dnexrpuueckoe moie. Ero https://resh.edu.ru/subject/28/
JICHCTBHE HA DJICKTPUICCKHUE 3apPsIJIbI https://eqge.fipi.ru/bank
Hanpsoxénnoctsb https://resh.edu.ru/subject/28/
g  CKTPHUECKOTO mons. [TpoOHbIit https://ege.fipi.ru/bank

3apsia. JInHuKM HanpsHKEHHOCTH
3eKTpUudecKoro noss. OqHOPOIHOE



https://resh.edu.ru/subject/28/
https://resh.edu.ru/subject/28/
https://resh.edu.ru/subject/28/
https://resh.edu.ru/subject/28/
https://resh.edu.ru/subject/28/
https://resh.edu.ru/subject/28/

97

98

99

100

101

102

QJICKTPHUYCCKOC I10JIC

TloTennmuaibHOCTE
AIEKTPOCTATUYECKOTO MOJIS.
Pa3HocTs mOTEHIIMATIOB U
HaIpsKeHUe

[TorenmansHas 3HEPrUs 3apsaa
B DJIEKTPOCTATUYECKOM TOJIE.
[ToTeHnman 3JeKTpOCTaTUYECKOTO
ITOJIS

CBs13b HANPSHKEHHOCTH TIOJISL U
Pa3HOCTHU MTOTEHITUAIOB JIJIst
3JIEKTPOCTATHYECKOTO MOJIs

[IpuHuun cynepno3uiumn
AIEKTPUYECKUX TOJIEN

Pemenue 3agau

[Tone Toueunoro 3apsana. [Tone
PaBHOMEPHO 3apsHKEHHOM cepbl

https://resh.edu.ru/subject/28/

https://ege.fipi.ru/bank

https://resh.edu.ru/subject/28/

https://ege.fipi.ru/bank

https://resh.edu.ru/subject/28/

https://ege.fipi.ru/bank

https://resh.edu.ru/subject/28/

https://ege.fipi.ru/bank

https://ege.fipi.ru/bank

https://ege.fipi.ru/bank

103

104

105

106

ITone paBHOMEPHO 3apsKEHHOTO
no o0bEMy mapa. [lose paBHOMEpHO
3apsHKEHHON OECKOHEUHOU
IJIOCKOCTH

IIpoBoiHMKY B
ANEKTPOCTATUYECKOM I0JIE. Y CJIOBUE
paBHOBECHS 3apsiI0B

JMdIeKTpuKy U
MIOJIyTIPOBOJJHUKH B
AJIIEKTPOCTATUYECKOM I10JIE

Konaencarop. D1eKTpOEMKOCTh

https://ege.fipi.ru/bank

https://ege.fipi.ru/bank

https://resh.edu.ru/subject/28/



https://resh.edu.ru/subject/28/
https://resh.edu.ru/subject/28/
https://resh.edu.ru/subject/28/
https://resh.edu.ru/subject/28/
https://resh.edu.ru/subject/28/

KOHJIEHCATOpa. JINEKTPOEMKOCTb
IUIOCKOTO KOHJIEHCATOpa

[TapannensHOE coeqMHEHKE

https://ege.fipi.ru/bank

https://resh.edu.ru/subject/28/

107 KOHJICHCATOPOB https://ege.fipi.ru/bank
108 [MocnenoBarenbHOE COSTMHEHUE https://resh.edu.ru/subject/28/
KOH/ICHCaTOPOB https://ege.fipi.ru/bank
109 OHeprust 3apsHKEHHOTO https://resh.edu.ru/subject/28/
KOHJICHCATOpa https://ege.fipi.ru/bank
110 Pemenue 3amau https://ege.fipi.ru/bank
JIBM>KeHHE 3apsKEHHON https://ege.fipi.ru/bank
111  ygacTuIBI B OJHOPOIHOM
ANEKTPHUUECKOM TTOJIE
112 Pemenue 3agau https://ege.fipi.ru/bank
O00011eHNEe 1 CHUCTEMAaTU3AIIHS
113  3HanHwmii no Teme "DieKTpUUYECKOe
nosie"
114 KonTponbHas paboTa mo Teme
"DnekTpuueckoe mose"
Cwuua Toka. [TocTOsIHHBIN TOK. https://resh.edu.ru/subject/lesson
115 VcnoBus cymiecTBOBaHUs /5901 /start/48864/
HOCTOSTHHOTO DJIEKTPUYECKOTO TOKa
116 Hcrounuku Toka. Hampsikenue https://resh.edu.ru/subject/28/
u DJ1C
117 3akon OMa /151 y4acTKa ICTIH. https://resh.edu.ru/subject/28/
DNeKTpUYecKOe CONPOTUBIICHHE https://ege.fipi.ru/bank
3aBUCUMOCTh CONPOTUBIICHHUS https://resh.edu.ru/subject/28/
118  ogHOPOAHOTO MPOBOJHUKA OT €TO https://ege.fipi.ru/bank

JUTMHBI 1 TIOIIA U TIOTIEPEYHOTO



https://resh.edu.ru/subject/28/
https://resh.edu.ru/subject/28/
https://resh.edu.ru/subject/28/
https://resh.edu.ru/subject/lesson/5901/start/48864/
https://resh.edu.ru/subject/lesson/5901/start/48864/
https://resh.edu.ru/subject/28/
https://resh.edu.ru/subject/28/
https://resh.edu.ru/subject/28/

CCUCHHUA

VY ienbHOE CONPOTUBIICHUE

https://resh.edu.ru/subject/28/

119 BemecTa. Pemenne 3agau https://ege.fipi.ru/bank
ITocnenoBarensHOE, https://resh.edu.ru/subject/28/
120 mapaienbHOE, CMEIIAHHOE https://ege.fipi.ru/bank
COeIMHEHUE MTPOBOTHUKOB
Pacuér pa3zBeTBIEHHBIX
121  »snexrtpuyeckux nemneil. [IpaBuna
Kupxroga
122 Pemenue 3amau https://ege.fipi.ru/bank
123 PaboTta 31eKTpHUeCcKOro ToKa. https://resh.edu.ru/subject/28/
3akoHn JIxoyns —JIeHma https://ege.fipi.ru/bank
124 Pemenue 3agau https://ege.fipi.ru/bank
MOITHOCTB ANEKTPHUECKOTO https://ege.fipi.ru/bank
125  toka. TemnoBas MOIIIHOCTb,
BBIJICIISICMasi Ha PE3UCTOPE
126 Pemenue 3anau https://ege.fipi.ru/bank
127 O/1C u BHYTpEeHHEE https://resh.edu.ru/subject/28/
COMPOTHBIICHHE UCTOYHHMKA TOKA https://ege.fipi.ru/bank
128 3akoH OMa JIj1s1 TTOJTHOM https://resh.edu.ru/subject/28/
(3aMKHYTOM) JIEKTPUYECKON HETTH https://ege.fipi.ru/bank
129 Pemenwne 3anau https://ege.fipi.ru/bank
130 MOoOIIIHOCTh HCTOYHHKA TOKA https://ege.fipi.ru/bank
131 KopoTtkoe 3ambIkanme
132 Konpnencarop B nienu https://ege.fipi.ru/bank
MOCTOSTHHOTO TOKa
133 Pemenue 3amau https://ege.fipi.ru/bank



https://resh.edu.ru/subject/28/
https://resh.edu.ru/subject/28/
https://resh.edu.ru/subject/28/
https://resh.edu.ru/subject/28/
https://resh.edu.ru/subject/28/

134

135

136

Pemenue 3amgau mo reme
"TlocTOSIHHBIN MIEKTpUYECKUil TOK"

Pemenne 3amau mo reme
"IToCTOSIHHBIN 2NEKTPUUECKUN TOK"

Pewenne 3amau o reme
"TIocTOSIHHBIN ANIEKTpUYECKUI TOK"

https://eqe.fipi.ru/bank

https://ege.fipi.ru/bank

https://ege.fipi.ru/bank

137

O000I11IeHNE U CUCTEMATHU3ALIUS
3HaHu# 110 TeMme "I1oCTOSIHHBIN
AJIEKTpUYECKUil TOK"

138

139

140

141

142

143

144

IIpoMexxyTouHas arrecTanus.
KonTtponbhas padota. KoHTponbpHas
pabota o Teme "TlocTosTHHBIN
ANEKTPUUECKUH TOK"

DnexTpuyeckas MpoOBOANMOCTh
pa3IMYHBIX BEUIECTB.
DJIEKTPUYECKUI TOK B METaJJIaX.
CBepXIpoBOIUMOCTh

DJIEKTPUYECKUHN TOK B
pacTBopax M pacruiaBax
3IEKTPONUTOB. 3akoHbI Dapaes amns
AIEKTPOIU3A

DIEeKTPUYECKUM TOK B raszax.
ITnazma

DNEeKTPUUECKUN TOK B BaKyyMe.
BakyymHbie mpuOopsl

DJIEKTPUYECKUHN TOK B
MOJIYITPOBOTHUKAX

[TorynpoBOIHUKOBBIE TPUOOPHI

https://resh.edu.ru/subject/28/
http://seninvg07.narod.ru/004 fi

z_plakat.htm

https://resh.edu.ru/subject/28/

https://resh.edu.ru/subject/28/

https://resh.edu.ru/subject/28/

https://resh.edu.ru/subject/28/

https://resh.edu.ru/subject/28/



https://resh.edu.ru/subject/28/
https://resh.edu.ru/subject/28/
https://resh.edu.ru/subject/28/
https://resh.edu.ru/subject/28/
https://resh.edu.ru/subject/28/
https://resh.edu.ru/subject/28/

145

146

®uU3HYECKU MPAKTUKYM T10
teMe "M3MepeHne cuibl TOKa U
HaNPsDKEHUS B LEIH IIOCTOSHHOTO
TOKA MPY OMOIIIM aHAJIOTOBBIX U
HU(PPOBBIX U3MEPUTENBHBIX
npubopos" [Ipumeps! U3MepeHus
(U3UUECKUX BEITMYUH MPH TOMOIIN
KOMIIBIOTEPHBIX JaTYUKOB"

DU3NYECKUI TPAKTUKYM I10
teMe "M3yueHne HepaBHOMEPHOTO
JBUKEHUS C LIENbIO ONIPEAEICHUS
MI'HOBEHHOM ckopoctn"

https://ege.fipi.ru/bank

147

148

149

150

®u3NYECKUl MPAKTUKYM 110
teme "M3MepeHue yCKOpeHus Ipu
MPSMOJIMHEHOM PaBHOYCKOPEHHOM
JIBIDKEHHUU 110 HAKJIOHHOU
IUIOCKOCTH"

DU3NYECKUN TPAKTUKYM I10
Tteme "M3Mepenne ycKopeHus
cBOOOIHOTO TaieHus "

®uU3HYECKUl MPAKTUKYM T10
teme "V3ydyeHue IBUKEHUS TeJla 1Mo
OKPY>KHOCTH C IIOCTOSIHHOH 110
MOAYJIIO0 CKOPOCThIO"

®u3HYECKUl MPAKTUKYM T10
teme "M3mepenue
PaBHOACHCTBYIOLIEH CUIIBI IIPU
JBYDKEHUM OpyCKa 110 HaKJIOHHOM




151

152

153

154

miockocty"

®uU3HYECKU MPAKTUKYM T10
teme "MccnenoBanye 3aBUCHMOCTH
CHJI YIIPYTOCTH, BO3HUKAIOIINX B
NpyXUHE U Pe3UHOBOM o0pa3siie, OT
ux nepopmanun”

DU3NYECKUI TPAKTUKYM I10
teme "M3mepenue kodpdurmenta
TPEHUS 110 BEJIMYUHE YTIIOBOTO
ko3 uImeHTa 3aBUCUMOCTH
Frp(N)"

DU3NYECKUN TPAKTUKYM I10
teme "MccnenoBanue yciaoBUid
paBHOBeCHsI TBEPIOTO Tea,
HMMEIOIIETO OCh BpalleHus"

®uU3HYECKU IPAKTUKYM I10

teme "M3MepeHue uMiysbca Tela 1no
TOPMO3HOMY ITyTH"

155

156

157

PuU3HYECKU IPAKTUKYM I10
teme "M3ydueHne n30TepMHIECcKOro
nporecca (PeKOMEHI0BaHO
UCIIOJIb30BaHue U poBoi
nabopartopun)"

®u3HYECKUl MPAKTUKYM I10
teme "M3Mmepenune yaenbHoM
TerIoéMKocT"

®u3HYECKU IPAKTUKYM I10
teme "U3yueHne 3akoHOMEpHOCTEHN
ucnapeHus xKujaxkocren"



158

159

160

161

162

163

164

165

®u3HYECKUl MPAKTUKYM 110
teme "HaOmronenne npeBpanieHus
SHEPTrUH 3apsHKEHHOTO KOHJEHCATOpa
B DHEPIHUIO U3IYUYEHHs cBEToANOaa"

Pu3nYeCcKuil NPAKTUKYM 10
Teme "UccienoBanne cMEMIaHHOTO
COEIMHEHUS PE3UCTOPOB"

DU3NYECKUN TPAKTUKYM I10
teme "HabGmroaenue smexkrponmsa’

['onmoBas koHTpoOJIbHAS paboTa

PesepubIil ypok. O60011eHIE 1
CUCTeMaTH3alMsl 3HAaHUH 10 TeMe
"KunemaTtuka"

PesepBHeIil ypok. O600ICHHE 1
CHCTEMAaTHU3allKs 3HAHMH IT0 TeMaM
"Tunamuka" n "CraTuka TBEpIOTO
Tena

PesepBHeIit ypok. O600ICHHE 1
CHUCTEMaTH3aIis 3HAHUH 110 TEME
"3aKOHBI COXpaHEHHS B MEXaHUKE"

Pesepubiil ypok. O60011eHIE 1
cucreMatTu3anuda 3HAHUH 110 TEME

http://seninvg07.narod.ru/004 fi

Z_kross.htm
https://www.physics-
regelman.com/
http://seninvg07.narod.ru/004 fi

Z_tst.htm
https://www.physics-
regelman.com/

http://seninvg07.narod.ru/004 fi

Z_tst.htm
https://www.physics-
regelman.com/

http://seninvg07.narod.ru/004 fi

Z tst.htm



http://seninvg07.narod.ru/004_fiz_kross.htm
http://seninvg07.narod.ru/004_fiz_kross.htm
https://www.physics-regelman.com/
https://www.physics-regelman.com/
http://seninvg07.narod.ru/004_fiz_tst.htm
http://seninvg07.narod.ru/004_fiz_tst.htm
https://www.physics-regelman.com/
https://www.physics-regelman.com/
http://seninvg07.narod.ru/004_fiz_tst.htm
http://seninvg07.narod.ru/004_fiz_tst.htm
https://www.physics-regelman.com/
https://www.physics-regelman.com/
http://seninvg07.narod.ru/004_fiz_tst.htm
http://seninvg07.narod.ru/004_fiz_tst.htm

"OCHOBBI
MOJIEKYJISIPHO-KUHETHUECKOM
Tteopun"

https://www.physics-
regelman.com/

PeseprubIil ypok. O6001eHIE 1
CUCTEeMaTH3alMsI 3HAaHHU 10 TeMe

http://seninvg07.narod.ru/004 fi

Z_igra.htm

166 1 . .
"TepmonuHamuka. TermmoBsie http://seninvg07.narod.ru/004_fi
MAaIlIuHbL" Z_tst.htm

http://seninvg07.narod.ru/004 fi
Z kross.htm
Pe3sepBHbIii ypok. O600mIIEHNE N http://seninvg07.narod.ru/004_fi

167 CHUCTEMAaTHU3aIUs 3HAaHUU 110 TEME 1 Z tst.htm
"ArperaTHbIe COCTOSTHHS BEIIECTBA. https://www.physics-
®da30BbIC TTEPEXObI" regelman.com/

http://seninvg07.narod.ru/004 fi
Z kross.htm
PesepBHelit ypok. O6001IeHNE 1

168 cucremaruzanusg 3HAHUH 110 TEME 1
"JnexTpuueckoe mose"

. http://seninvg07.narod.ru/004 fi
PesepBHelIit ypok. O6001IeHNE 1
N Z Kkross.htm
169 cucremaTusaunus 3HAHUI IO TEME 1 - - .
| B . https://www.physics-
[TocTOSIHHBII AMEKTPUIECKUI TOK
regelman.com/
. http://seninvg07.narod.ru/004 fi
PesepBHelit ypok. O6001eHue u
. Z tst.htm
170 cucreMaTusauus 3HAHUI IO TEME 1 -

"ToKM B pa3au4HbIX cpenax”

https://www.physics-
regelman.com/

OBIIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

170

10

16



https://www.physics-regelman.com/
https://www.physics-regelman.com/
http://seninvg07.narod.ru/004_fiz_igra.htm
http://seninvg07.narod.ru/004_fiz_igra.htm
http://seninvg07.narod.ru/004_fiz_tst.htm
http://seninvg07.narod.ru/004_fiz_tst.htm
http://seninvg07.narod.ru/004_fiz_kross.htm
http://seninvg07.narod.ru/004_fiz_kross.htm
http://seninvg07.narod.ru/004_fiz_tst.htm
http://seninvg07.narod.ru/004_fiz_tst.htm
https://www.physics-regelman.com/
https://www.physics-regelman.com/
http://seninvg07.narod.ru/004_fiz_kross.htm
http://seninvg07.narod.ru/004_fiz_kross.htm
http://seninvg07.narod.ru/004_fiz_kross.htm
http://seninvg07.narod.ru/004_fiz_kross.htm
https://www.physics-regelman.com/
https://www.physics-regelman.com/
http://seninvg07.narod.ru/004_fiz_tst.htm
http://seninvg07.narod.ru/004_fiz_tst.htm
https://www.physics-regelman.com/
https://www.physics-regelman.com/

11 KIIACC

Ne Tema ypoka KosmnuecTBo yacos Jlata DJIeKTPOHHBIE HMPOBHIE
n/n Bcero KouTpoun- IlpakTHuec-  HM3yYeHHs 00pa3oBaTe/IbHbIE Pecypchbl
Hble padoTbl  KHe padoThbI
B3anmoneiicTBre NOCTOSIHHBIX
1 MarHiTOB U TIPOBOJIHUKOB C TOKOM. 1
MarunutHoe nose. ['unoreza Ammnepa
BexTop MarHuTHOW MHAYKIIUU. https://resh.edu.ru/subject/
2 [MpuHIMI CyNepro3UIMY MATHUTHBIX MOJICH. 1 lesson/3806/start/46748/
JIvHMM MarHUTHOM MHIYKIUU
3 MaraurtHoe 1oJie MPOBOJHUKA C TOKOM. 1
OmnbIT Opcrena
4 Cuna AMmniepa, e€ HampaBliCHHE U 1 https://resh.edu.ru/subject/
MOJTyJTh lesson/3806/start/46748/
5 BxoaHast koHTpoJbHAs paboTa 1 1 https://ege.fipi.ru/bank
5 [TpuMenenue 3aKkoHa AMIiepa. 1 https://resh.edu.ru/subject/
DNeKTpOu3MepUTENbHbIE TPUOOPHI lesson/5902/start/8703/
Cuna Jlopeniia, e€ HampaBJeHUE U https://resh.edu.ru/subject/
7 MOJyJb. JIBUKeHHE 3apsHKEHHOMN YacTHIIbI B 1 lesson/3806/start/46748/
OJIHOPO/IHOM MarHUTHOM I10JIe
8 Pemenue 3amau https://ege.fipi.ru/bank
9 Pa6ota cwel Jlopennia
10 Pemenue 3amau https://ege.fipi.ru/bank
MarauTHOE TI0JIE B BEILIECTBE. https://resh.edu.ru/subject/
11 1
deppoMarHeTuku, napa- u InaMarHeTHKH lesson/5902/start/8703/
OcHoBHbIE CBOIiCcTBa (heppOMarHeTUKOB. https://resh.edu.ru/subject/
12 1 lesson/5902/start/8703/

[Ipumenenue peppomMarHeTUKOB



https://resh.edu.ru/subject/lesson/3806/start/46748/
https://resh.edu.ru/subject/lesson/3806/start/46748/
https://resh.edu.ru/subject/lesson/3806/start/46748/
https://resh.edu.ru/subject/lesson/3806/start/46748/
https://resh.edu.ru/subject/lesson/5902/start/8703/
https://resh.edu.ru/subject/lesson/5902/start/8703/
https://resh.edu.ru/subject/lesson/3806/start/46748/
https://resh.edu.ru/subject/lesson/3806/start/46748/
https://resh.edu.ru/subject/lesson/5902/start/8703/
https://resh.edu.ru/subject/lesson/5902/start/8703/
https://resh.edu.ru/subject/lesson/5902/start/8703/
https://resh.edu.ru/subject/lesson/5902/start/8703/

Pemenue 3amau mo teme "MarautHoe

13 Hoxe" https://ege.fipi.ru/bank
14 HOHeI:emeHHe 3a7a4 o reMe "MarautHoe httos://ede.fipi.ru/bank
SIBneHue 31eKTPOMAarHUTHON https://resh.edu.ru/subject/
15 wunaykouu. [ToTok BeKTOpa MarHUTHOU lesson/4908/start/96375/
HHTYKIIAN
https://resh.edu.ru/subject/
16 SAC wnyxumH lesson/4908/start/96375/
3AKOH HIEKTPOMATHHTHOR HHYKIH https://resh.edu.ru/subject/
17 lesson/4908/start/96375/
®dapanes
13 Buxpesoe anekrpuueckoe noje. Toku
dyko
19 DJIC MHAYKINU B IBUXKYIIIHXCS https://resh.edu.ru/subject/
MIPOBOHHUKAX lesson/4908/start/96375/
20 Pemenue 3amnau https://ege.fipi.ru/bank
1 Mpasuso Jera https://resh.edu.ru/subject/
lesson/4908/start/96375/
29 WNupyktuBHOCTh. Katymika https://resh.edu.ru/subject/
WHIYKTUBHOCTH B II€MTH MOCTOSIHHOTO TOKA lesson/5905/start/46858/
93 SBnenne camonnaykiuu. DJ1C https://resh.edu.ru/subject/
CaMOUHIYKITHH lesson/5905/start/46858/
24 DHeprust MAarHUTHOTO TIOJISL KATYIIKH C https://resh.edu.ru/subject/
TOKOM. DJIEKTPOMAarHUTHOE I10JIe lesson/5905/start/46858/
25 Pemenue 3amau https://ege.fipi.ru/bank
26 O06001IeHrEe 1 cucTeMaTh3alus 3HaHUi

1o Teme "DieKTpoauHaMuKa"



https://resh.edu.ru/subject/lesson/4908/start/96375/
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KonTponbhas pabota no teme

2 "OnekTpoauHaMuka"
KonebarenbHas cucrema. CBOOOIHEBIC https://resh.edu.ru/subject
28 lesson/4907/conspect/78496/
KoJjiebanus. ['apMmoHUYecKre KoaeOaHus
29 KunemaTtudeckoe u fTMHaMHU4YeCKOE
OMHCaHUE KOJIeOaTeIbHbIX JBHKCHUM
DHepreTuveckoe onrcanue. BeiBos
30 JTUHAMHYECKOTO OIMHUCAHUS TAPMOHHUYECKUX
KoJeOaHui U3 UX YHEPTETHUECKOTO U
KHHEMATHYECKOT'O OITUCAHUS
31 Ay u asa KoneGanuii https://resh.edu.ru/subject/
lesson/4907/conspect/78496/
[Tepuon u yacrora Konebanuii. [Tepron https://resh.edu.ru/subject/
MaJIbIX CBOOOMHBIX KOJIEOaHUH lesson/4907/conspect/78496/
32 maTemMaTH4ecKoro MasTtHHKa. [lepuon
CBOOOJHBIX KOJI€OaHHH MPY>KUHHOTO
MasITHHKA
33 3aryxaroriue KojieOaHus. https://resh.edu.ru/subject/
Briay:xaeHnbie Kosaebanus. Pe3onanc lesson/4907/conspect/78496/
34 ABTOKOIC0aHUS
35 Permenue 3amau https://ege.fipi.ru/bank
36 VYpok-koHpepenuus "Mexanndyeckue
KoJieOaHUsI B MY3bIKQJIbHBIX HHCTPYMEHTax"
37 O060011IeHNEe U CUCTEMATU3aIUs 3HAHUMA
1o Teme "MexaHn4yeckue Kojieoanus"
38 DNeKTpOMarHuTHbIE KOJIeOaHus. https://resh.edu.ru/subject/

KonebarenbHblil KOHTYD

lesson/5903/start/46945/



https://resh.edu.ru/subject/lesson/4907/conspect/78496/
https://resh.edu.ru/subject/lesson/4907/conspect/78496/
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40

41

42

43

44

45

46

47

48

49

®opmyna Tomcona. CBsI3b aMILTUTY 1Bl
3apsiga KOHJIEHCATOpa C aMIUTUTY 10U CHJIBI

TOKa B KOJe0aTeIbHOM KOHTYPC

3aKOH COXpaHEHHUs YHEPTHUH B
UJealbHOM KoNleOaTeTbHOM KOHTYpe

3aTyxarolue IEKTPOMarHuTHbIE
KoseOaHus. BeiHyKIeHHbIE
3JIEKTPOMArHUTHBIE KOJIeOaHUs

IlepemeHnHsbIH TOK. Pe3ucrop u
KOHJIEHCATOP B LIENH IEPEMEHHOIO TOKA

Karymka MHIyKTUBHOCTH B LIEIH
MEPEMEHHOTO TOKa

3akoH OMa 1l 3eKTPUYECKON Lenu
MePEMEHHOTO TOKA

Mo1mHOCTh IEPEMEHHOT0 TOKA.

AMIUTUTYTHOE U JIEVCTBYIOIIIEE 3HAUCHUE
CHJIbI TOKA U Hal'IprKeHI/ISI

Pe3onaHC B 3JIEKTpUYECKOU LIETIH

Pemnrenue 3anau

Nneansubiif Tpanchopmatop.
[Ipou3sBojacTBO, NIepeaya U MOTpedIICHIE
JIEKTPUUYECKONW IHEPTUU

DKOJIOrM4ecKre pUCKHU IpU
MIPOU3BOJICTBE dJIeKTpodHeprun. KympTypa
WCTIOJIb30BaHUS 3JICKTPOIHEPTHH B

https://resh.edu.ru/subject/
lesson/5903/start/46945/

https://resh.edu.ru/subject/
lesson/5903/start/46945/

https://resh.edu.ru/subject/
lesson/5903/start/46945/

https://resh.edu.ru/subject/
lesson/4909/start/47006/

https://resh.edu.ru/subject/
lesson/5904/start/72014/

https://resh.edu.ru/subject/
lesson/5904/start/72014/

https://resh.edu.ru/subject/
lesson/5904/start/72014/

https://resh.edu.ru/subject/
lesson/5904/start/72014/

https://ege.fipi.ru/bank

https://resh.edu.ru/subject/
lesson/5904/start/72014/



https://resh.edu.ru/subject/lesson/5903/start/46945/
https://resh.edu.ru/subject/lesson/5903/start/46945/
https://resh.edu.ru/subject/lesson/5903/start/46945/
https://resh.edu.ru/subject/lesson/5903/start/46945/
https://resh.edu.ru/subject/lesson/5903/start/46945/
https://resh.edu.ru/subject/lesson/5903/start/46945/
https://resh.edu.ru/subject/lesson/4909/start/47006/
https://resh.edu.ru/subject/lesson/4909/start/47006/
https://resh.edu.ru/subject/lesson/5904/start/72014/
https://resh.edu.ru/subject/lesson/5904/start/72014/
https://resh.edu.ru/subject/lesson/5904/start/72014/
https://resh.edu.ru/subject/lesson/5904/start/72014/
https://resh.edu.ru/subject/lesson/5904/start/72014/
https://resh.edu.ru/subject/lesson/5904/start/72014/
https://resh.edu.ru/subject/lesson/5904/start/72014/
https://resh.edu.ru/subject/lesson/5904/start/72014/
https://resh.edu.ru/subject/lesson/5904/start/72014/
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HOBCCI{HGBHOﬁ KHU3HHU

50 Pemenne 3amau https://ege.fipi.ru/bank
51 Peienue 3amau https://eqge.fipi.ru/bank
52 O000111eHIE U CUCTEMATHU3aLIU 3HAHUI
1o TemMe "DIIeKTPOMarHuTHhIe KoeOaHus"
MeXAHIIECKIE BOHEL https://resh.edu.ru/subject/
53 lesson/3795/start/270796/
XapakTepuCTUKH MEXaHHUECKUX BOJTH
o4 CBoiicTBa MEXaHMUECKUX BOJH
55 3ByK. XapaKTepUCTUKH 3ByKa
56 WudpasByk u ymﬂpa3v13y1<. [ymoBoe
3arpsi3HEHUE OKPYIKAIOIIEH Cpebl
57 Pemenwue 3anau https://ege.fipi.ru/bank
58 DJIeKTpOMarHuTHBIC BOJHBI. M3nyueHue https://resh.edu.ru/subject/

OJICKTPOMArduTHBIX BOJIH

lesson/4913/start/47383/

BHCPFI/IH QJICKTPOMAIrduTHBIX BOJIH.

59 .
CBOIiCTBa AJIEKTPOMArHUTHBIX BOJIH
[IIkana 351eKTpOMarHUTHBIX BOJTH.
60  IlpuMeHeHUE 3JEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY
[TpUHIAIIBL PATHOCBA3H U TEJIEBHIECHHS. https://resh.edu.ru/subject/
61  Pagumonokarus. DIEKTPOMAarHUTHOE Iesson/49lS/cFJnspect/47442/
Sarp3HEHUE OKpYKAIOWCH CPeE] thp://senquO?. narod.ru/
004_fiz_kross.htm
62 Kontponbnas pabota mo teme
"Konebanus u BoHBI"
63 Caer. 3aKoH IPSIMOJIMHEHHOTO https://resh.edu.ru/subject/

pacmpocTpaHeHus CBeTa

lesson/4914/conspect/47589/



https://resh.edu.ru/subject/lesson/3795/start/270796/
https://resh.edu.ru/subject/lesson/3795/start/270796/
https://resh.edu.ru/subject/lesson/4913/start/47383/
https://resh.edu.ru/subject/lesson/4913/start/47383/
https://resh.edu.ru/subject/lesson/4915/conspect/47442/
https://resh.edu.ru/subject/lesson/4915/conspect/47442/
http://seninvg07.narod.ru/004_fiz_kross.htm
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https://resh.edu.ru/subject/lesson/4914/conspect/47589/
https://resh.edu.ru/subject/lesson/4914/conspect/47589/

Pemenne 3aJla4 Ha MIPUMCHCHHC 3aKOHA

64 . https://eqe.fipi.ru/bank
MPSIMOJIMHEHHOTO PaCpPOCTPAHEHHS CBETa
65 Otpakenue cBeta. [T10cK0€ 3epKaio. https://resh.edu.ru/subject/
Cdeprueckoe 3epkaio lesson/4914/conspect/47589/
[Ipenmomitenne cBeTa. AGCOMIOTHBIN U
OTHOCHUTEIBHBIN MTOKA3aTeNb MPEIOMIICHHUS. https://resh.edu.ru/subject/
66  IlomHOe BHYTpEHHEE OTpaXKCHUE. lesson/4914/conspect/47589/
[IpenenbHbIi yroJ MOJTHOTO BHYTPEHHETO
OTPaKCHHSI
67 Penterine sanat ma npumeneiie https://ege.fipi.ru/bank
3aKOHOB OTPa)KEHUS M MPEJIOMIICHHUS CBETA
68 Xon myueit B mpusme. Jlucmepcus cBeTa. https://resh.edu.ru/subject/
CnoxHbIN cocTaB Oentoro ceera. L{pet lesson/3818/start/47999/
69 JIun3el. @OKyCHOE PACCTOSHUE U https://resh.edu.ru/subject/
ONTUYCCKAS CUJIA JTUH3BI lesson/3843/start/270825/
https://resh.edu.ru/subject/
20 [MTocTpoeHue n300pakeHHid B INH3AX U lesson/3843/start/270825/
HX CHCTEMaX. YBeJIMUEHUE JINH3EI https://resh.edu.ru/subject/
lesson/3829/conspect/197510/
Pemenue 3amau Ha moctpoeHue
71 u300paXKeHUH, MOTYIAEMBIX C TOMOIIBIO https://ege.fipi.ru/bank
JIMH3
72 I'1a3 xak onrudeckas cucrema
73 Pemenue 3amau. [Ipenenst
MPUMEHUMOCTH T€OMETPHUUCCKOM ONITUKU
74 CKopoCTh CBETa U METO/IbI €€
HU3MEPEHUs
75 Jlucniepcust cBeta https://resh.edu.ru/subject/



https://resh.edu.ru/subject/lesson/4914/conspect/47589/
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https://resh.edu.ru/subject/lesson/3843/start/270825/
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https://resh.edu.ru/subject/lesson/3829/conspect/197510/
https://resh.edu.ru/subject/lesson/3818/start/47999/

lesson/3818/start/47999/

https://resh.edu.ru/subject/

76 Mirepgepeniis ceera lesson/5906/start/197573/
77 KorepeHTHbIC HICTOUHUKH. Y CIIOBUS https://resh.edu.ru/subject/
HaOJIIO/ICHUSI MAKCUMYMOB 1 MUHHMYMOB lesson/5906/start/197573/
78 Perienue 3amau
79 Ipusererue muTepdeperim https://resh.edu.ru/subject/
lesson/5906/start/197573/
80 Tudpaxuis ceera https://resh.edu.ru/subject/
lesson/3866/start/151456/
81 JudpakiponHas pemeéTka. Y clioBue https://resh.edu.ru/subject/
HaOII0/ICHUS TTIABHBIX MAaKCHUMYMOB lesson/3866/start/151456/
82 Pemrenue 3amau
83 ITorepeyHOCTh CBETOBBIX BOJIH. https://resh.edu.ru/subject/
[Monspuzanus ceera lesson/3853/start/48173/
84 Pemenue 3amau
85 CBeToBbIC SBJICHHS B IPUPO/IE
86 O000111eHIE U CUCTEMATH3alUs 3HAHUI
o Teme "Onrtuka"
87 [TonyronoBasi KOHTpOJIbHAS paboTa.
Kontponbrast pabota mo teme «OnTuKa»
I'paHu1IBl TPUMEHUMOCTH KJIACCUUYECKON https://resh.edu.ru/subject/
88 MEXaHHUKH. 3aKOHBI DJICKTPOIUHAMUKH U lesson/5907/conspect/48230/
MPHUHIUIT OTHOCUTEIBHOCTH
89 [TocTynaTsl crienuanabHONW TEOPUN https://resh.edu.ru/subject/
OTHOCHUTEIIbHOCTH lesson/5907/conspect/48230/
90 [TpocTpaHCcTBEHHO-BPEMEHHOM https://resh.edu.ru/subject/
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https://resh.edu.ru/subject/lesson/5906/start/197573/
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uHTepBai. [Ipeobpazosanus JlopeHa.
VYcnoBue npuunHHOCTH. OTHOCUTENBHOCTD
OJIHOBPEMEHHOCTH. 3aMeIJIEHUE BPEMEHHU U
COKpaIlIeHHUE JITTUHBI

3Hepr1/m " UMITYJIbC pCHHTHBHCTCKOﬁ

lesson/5907/conspect/48230/

https://resh.edu.ru/subject/

ot YaCTHUIIBI lesson/4916/conspect/290361/
92 CBsI3b MacCChI C SHEPTHEH U UMITYJILCOM https://resh.edu.ru/subject/
PEIATHBUCTCKOM YaCTUIBI. DHEPTHS TOKOS lesson/4916/conspect/290361/
93 PaBHOBECHOE TETIIOBOE H3ITyUEHHE
94 3akoH cMenenus Buna
95 I'umore3a M. I[nanka o kBaHTaXx. https://resh.edu.ru/subject/
®otoHBI lesson/4917/start/197790/
9 Stepris u nMmyBC $oToNa https://resh.edu.ru/subject/
lesson/3878/start/48318/
97 dotosddext. Ompite A. I'. Cronerosa. https://resh.edu.ru/subject/
3akonbl porodrdhdexra lesson/4917/start/197790/
YpaBHeHHe DUHIITEHHA IS https://resh.edu.ru/subject/
98  ¢doroaddekra. "KpacHas rpanuma" lesson/4917/start/197790/
dbotorddekra
99 JHasnenue ceera. Onbits I1. H. https://resh.edu.ru/subject/
JleGenena lesson/3878/start/48318/
100 BoJiHOBBIE CBOICTBA YaCTHIL https://resh.edu.ru/subject/
lesson/3878/start/48318/
Bounnsr ne Bpoiins. [linHa BOTHBI e https://resh.edu.ru/subject/
101  Bpoiins u pasMepbl 00JaCTH JTIOKATH3aUN lesson/3878/start/48318/
JIBHDKYILIEMCS YaCTULIbI
102 KopnyckynsipHo-BOJIHOBOH Ayanu3m
103 Judpaxiys 371eKTPOHOB Ha KpHCTalIax
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Cnenuduka u3smMepeHuit B MUKPOMUPE.

104  CooTHollieHUS HEOMIPEeNEeIEHHOCTEM
I'eiizenbepra
105 Perrenue rpaduyeckux 3amaq https://ege.fipi.ru/bank
106 Perrenue pacuérHpix 3a1au https://ege.fipi.ru/bank
KontponbHas pabota 1mo temam:
107 "Ocuosbl CTO", "KopnyckyinsipHo-
BOJIHOBOM nyanu3m"
OMBITH TI0 UCCIIETOBAHUIO CTPOCHHUS https://resh.edu.ru/subject/
108 aroma. [TnanerapHas Mojeab aToMa lesson/3910/start/48347/
Pezepdopna
https://resh.edu.ru/subject/
109 Hocryratet bopa lesson/5908/start/197851/
Bunsl ciekrpoB. CriekTp ypoBHEH https://resh.edu.ru/subject/
110
9HEPruM aToMa BOJIOPOA lesson/6329/start/48202/
111 CIIOHTaHHOE ¥ BBIHYKJICHHOE
U3JTy4YCHUE CBETA
112 Jlazep
Hyxnonnas mozens sapa I'elisen6epra- https://vesh.edu.ru/subject
113 VBaneHko. 3apsa ¥ MacCOBOE YHCIIO sI/Ipa. lesson/3889/start/290391/ .
V30TONbL. PaHOAKTHBHOCTS https://resh.edu.ru/subject/
lesson/5845/start/151635/
3aKOH paJIMOaKTUBHOTO pacraja. .
CaoiicTBa IfOIi[I/ISI/IPYIOH_IeFO §3nyq§HHsI. https://resh.edu.ru/subject/
114 lesson/3889/start/290391/
BnusiHre paguoakTHBHOCTH Ha KUBBIC
opranu3Mmsl. JlozumeTpust
115 DHeprus CBA3HM HYKJIOHOB B siIpe. https://resh.edu.ru/subject/

Snepusie cuibl. Jledekt maccol saapa.

lesson/5845/start/151635/
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116

117

SnepHsble peakuun. SnepHbie peakTOpPHI.
[Ipobnembl yIpaBiasieMOro TepMOsAepHOTO
CUHTE3a. DKOJIOTUUECKNE aCIIEKThl Pa3BUTHUS
SIIEPHOM SHEPreTUKH

MeTobpl pETUCTpAaLK U UCCIIEIOBAHUS
3JIEMEHTapHbIX YacTull. OyHaaMeHTalbHbIE
B3auMoJeicTBUs. baproHsl, ME30HBI U
nentoHsl. [IpencraBnenne o CtannapTHON
Mozenu. KBapk-ritooHHas MOZIEb aipOHOB

®dusuka 3a npeaenamu CTaHIapTHON
Mozenu. TéMHas Marepus U TEMHas
sHeprus. EMMHCTBO pU3NUECKOi KapTHHBI
MHpa

https://resh.edu.ru/subject/
lesson/4918/start/48463/

https://resh.edu.ru/subject/
lesson/5909/start/48492/

https://resh.edu.ru/subject/
lesson/3900/start/8732/

118

119

120

Oransl pa3BUTUS aCTPOHOMHHU.
3HaueHUe aCTPOHOMUU

[TpruMeHNMOCTH 3aKOHOB (PU3HUKH IS
00BSACHEHHS IPUPOIBI KOCMHUECKHUX
00BbeKTOB. MeTO1bI aCTPOHOMHYECKHUX
HUCCIIEIOBAaHUN

COBpeMeHHBIe OIITUYCCKUEC TCIICCKOIIDI,

pazuoTenecKonbl, BHEaTMOC(hepHast
aCTPOHOMHS

121

Bun 3Bé3anoro neba. Co3Besaus, spKue
3Bé3I[I)I, IITaHETHI, UX BUIUMOC IBUKCHHUC

http://seninvg07.narod.ru/
004 astron.htm

122

Conueunas cuctema. CoJHILE.
ConneuHast akTUBHOCTb. VICTOUHUK SHEPTUH
CoiHia u 3BE311

http://seninvg07.narod.ru/
004 fiz slaid.htm

123

3Bé3,[[I>I, HX OCHOBHBIC XapPaKTCPUCTHUKH.
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124

Huarpamma "CriekTpasibHBIN K1acc —
CBETUMOCTB"

3Be3blI II1aBHOM IT0CIIE0BATEILHOCTH

125

BnyTtpenHnee ctpoeHue 3BE3 1.
CoBpeMeHHbIE NPEACTABIECHUS O
MIPOUCXOXKACHUH | HBoJtoIK CoHIA U
3BE3/1. DTaIbl )KU3HHU 3BE3I.

http://seninvg07.narod.ru/
004 fiz slaid.htm

126

Muneunsiii Ilyte — Hama I'anakTuka.
Tunel ranaktuk. YEpHbIE ABIPHI B SApax
TAJIAKTUK

http://seninvg07.narod.ru/
004 fiz slaid.htm

127

128

129

130

131

Bcenennas. Paciiupenue BeeneHHOM.
3akoH Xab6ma. Teopus bonbioro B3pbiBa.
PenukroBoe nznyuenue

MacmrabHas cTpyktypa Beenennoii.
Mertaranaktuka. Hepeménnsie npooaemsl
ACTPOHOMHH.

[Ipomexxyrounas arrecranus.
KontponbHas padoTa.

Pu3nYeCKUil MPAKTUKYM 110 TEME
"HccnemoBanre MarHiTHOT'O IIOJIS
MMOCTOSTHHBIX MarHUTOB"

DU3NYECKHUI TPAKTHUKYM T10 TEME
"N3mepenue cunpl AMrepa"

http://seninvg07.narod.ru/
004 fiz slaid.htm

132

133

DU3NYECKUI TPAKTUKYM I10 TEME
"HccnenoBaHue IBJIEHUS
3J€KTPOMArHUTHOM UHAYKIUU"

@u3HYECKH MPAKTUKYM 10 TEME
"UccnegoBaHue sIBJICHUS CAMOUHIYKIIMK"
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134

135

136

137

138

139

140

141

DUBNYECKUI TPAKTUKYM T10 TEME
"N3mepeHue nepuojia CBOOOIHBIX
KoJe0aHu HUTSIHOTO U MPY>KHHHOTO
MasITHUKOB"

Du3nYeCKUil MPAKTUKYM 110 TEME
"IIpeoOpazoBaHue SHEPTUU B IPY)KUHHOM
MasTHUKE"

OU3NYECKHUI TPAKTHUKYM 10 TEME
"UccnenoBanne mepeMeHHOTO TOKA Yepes
MOCTIEI0BATENbHO COSTUHEHHDBIE
KOHJICHCATOP, KaTYIIKY U pe3ucTop"”

OU3NYECKUI TPAKTUKYM T10 TEME
"N3y4yeHnne mapameTpoB 3ByKOBOW BOJIHBI"

@uU3HYECKUI PAKTUKYM II0 TEME
"M3mepenue mokasatesns npeaoMICHUS
crexna"

@u3HYECKU IPAKTUKYM 110 TEME
"N3mepenue pOKyCHOTO pacCTOSTHHSA
pacceuBaroIMX JIUH3"

DU3NYECKUI TPAKTUKYM T10 TEME
"HaOmronenue nudpakunu, UHTEpHEepeHnu
Y ToJisipu3aiuu ceera'

OU3NYECKHUI TPAKTHUKYM 10 TEME
"Onpenenenye UMIYJIbCA U SHEPTUU
peNATUBUCTCKUX yacTull (1o pororpadusm
TPEKOB 3apsSXKEHHBIX YaCTHUI] B MATHUTHOM
nosie)"

142

DU3NYECKUN IPAKTUKYM I10 TEME



"U3mepenne noctosiHHoM [1anka Ha ocHOBE
uccnenoBanus porordpdexra"

@uU3HYECKHI MPAKTUKYM 10 TEME
143 "MccnegoBaHue CieKTpa pa3pekeHHOTO
aTOMapHOI0 BOAOPOJa U U3MEPEHUE

noctossHHOU PunGepra”

@uU3HYECKUI IPAKTUKYM 10 TEME
144  "HccnenoBanue paguoakTUBHOTO (hoHA C
WCIIOIB30BaHUEM J1I03UMeETpa"

@uU3HYECKUM IPAKTUKYM I10 TEME
"Habmonenus 38€34H0r0 HEOa
HEBOOPYXEHHBIM IJIA30M C HCIIOJIB30BAHUEM
145 | XOMIBIOTEPHEIX IIPWIOKECHUH IS

OIIpeJIeJIEHUS M0JIOKEHUS] HEOECHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIC
co3Be3aus CeBepHOro MoyIIapus U spKue

3BE3061"

O060011IeHNE U CUCTEMATHU3AIUS 3HAHHM.
Ponb pusuku u acTpoHOMUU B
146 >KOHOMHYECKOH, TEXHOJIOTHYCCKOM,
COLIMAJILHOW M 9THYECKOH chepax
JEATEILHOCTH YeIOBEKa

OO0o01eHne 1 cucTeMaTu3ays 3HaHU .
147  Ponb u MecTO (PM3UKHU U ACTPOHOMUHU B
COBPEMEHHOW Hay4YHOU KapTHHE MUPa

O00011IeH1E U CUCTEMATH3aIis 3HAHUH.
Ponb pusudeckoii Teopun B OPMUPOBAHUT
MIPEICTAaBICHUHN O PUBNIECKON KapTUHE
MHUpa, MECTO (PU3MYECKON KapTHHBI MHpa B

148




O6HIGM pAAy COBPEMCHHBIX €CTECTBEHHO-
HayYHBbIX HpeI[CTaBJ'ICHI/Iﬁ O Impupoae

O000111eHIE U CUCTEMAaTH3alUs 3HAHUI

149
mo teme "Kunemaruka'
http://seninvgQ7.narod.ru/
150 O06001IeHre U CUCTEMAaTU3aIUs 3HAHUIA 004 fiz_tst.htm _
o Teme "Kunemaruka" https://www.physics-
regelman.com/
http://seninvgQ7.narod.ru/
151 O06001IeHre U CUCTEMAaTU3aIUs 3HAHUIA 004 fiz_tst.htm
o teme "J{uHamuka" https://www.physics-
regelman.com/
152 O0o001IeHNE U CUCTeMaTHU3allns 3HAHUI
o Teme "CraTuka TBep0ro Tena"
http://seninvg07.narod.ru/
153 O00011IeHNE U CUCTEMATU3aIMs 3HAHUN 004 fiz tst.htm
1o TeMe "3aKOHbI COXpaHEeHHsI B MeXaHUKe" https://www.physics-
regelman.com/
. http://seninvg07.narod.ru/
O000I11IeHNEe U CHCTeMAaTH3alus 3HAHUH .
154  no teme "OCHOBBI MOJIEKYISIPHO- Q04 tiz Iqra.f_]tm
KuHETHECKOM TeopuH” ht_tp://senquO?.narod.ru/
004 _fiz_tst.htm
http://seninvg07.narod.ru/
004 _fiz_kross.htm
O0001IEHNE U CUCTEMATU3AIMS 3HAHUN http://seninvg07.narod.ru/
155 mo teme "Tepmoannamuka. TerioBbie 004 fiz_tst.htm

MaIHe!"

https://www.physics-

regelman.com/
http://seninvg07.narod.ru/
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004 fiz kross.htm

O06001IeHre 1 cucTeMaTh3anusa 3HaHUH

156 1o Teme "ArperaTtHble COCTOSIHUS BEIIECTBA.
®dazoBkIe IEpexo bl
http://seninvgQ7.narod.ru/
157 O06001IeHre U CUCTEMAaTU3aIUs 3HAHUIA 004 fiz_kross.htm _
mo Teme "DieKkTprueckoe moJe" https://www.physics-
regelman.com/
http://seninvgQ7.narod.ru/
158 O06001IeHre U CUCTEMAaTU3aIUs 3HAHUIA 004 fiz_tst.htm
1o TeMe "TIOCTOSIHHBIN SNEKTPHUYESCKHUI TOK" https://www.physics-
regelman.com/
http://seninvg07.narod.ru/
159 O06o001IeHre U CUCTEMATU3AIU 3HAHUMA 004 _fiz_kross.htm
o teme "ToKH B pa3iuyHbIX cpeaax” https://www.physics-
regelman.com/
160 O0o001IeHNE U CUCTeMAaTH3allns 3HAHHI https://www.physics-
o Teme "MaruuTtHoe mnoJje" regelman.com/
http://seninvgQ7.narod.ru/
004 fiz_tst.htm
161 I'onoBast KOHTpOJIBHAS paboTa https://www.physics-
regelman.com/
PesepHbiii ypok. O600IIEHHE https://www.physics-
162 | cucremaru3auus 3HaAHUI 10 TEME regelman.com/
"DnekTpoMarHuTHas UHAYKIuUs"
PesepBHbIit ypok. O000IICHNE 1 http://seninvg07.narod.ru/
163  cucremaru3alug 3HAHUN IO TEMaM 004 fiz tst.htm

"Mexannyeckue Konedanud" u

https://www.physics-
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«DNeKTpOMarHuTHble KonebaHus"

regelman.com/

PesepBubIil ypok. O6001meHE 1
cucreMartui3anuda 3HAHHUHU II0 TEME

http://seninvg07.narod.ru/
004 fiz tst.htm

164 .
"MeXaHHUECKUE B DIIEKTPOMArHUTHBIC https://www.physics-
BOJIHEI" regelman.com/

http://seninvg07.narod.ru/
004 fiz_kross.htm
PesepHbiit ypok. O600IIEHNE H http://seninvg07.narod.ru/
165 . ;
cucreMarusanud 3Haauii no teme "Omnruka" 004 fiz tst.htm
https://www.physics-
regelman.com/
PezepHbiil ypok. O0001eHue u
166 | cucremarusauus 3HaHuil o Teme "OCHOBEI
CTO"
http://seninvg07.narod.ru/
004 fiz_tst.htm
P I . 0000 .
C3CPBIEI YPOK . ODHHeHHe 1 https://www.physics-
167 @ cucremaru3anus 3HAHUI 10 TEME
"KopnyCKyIsIpHO-BOJIHOBOU ayanu3m" regelman.com/
pryckyap J http://seninvg07.narod.ru/
004 fiz_kross.htm
. http://seninvg07.narod.ru/
PesepBubIil ypok. O6001meHe 1 -
. 004 fiz_tst.htm
168 | cucremarmzanus 3HaHuil 1o TeMe "dPusnka .
" https://www.physics-
aToma
regelman.com/
. http://seninvg07.narod.ru/
PesepBubIil ypok. O6001meHE 1 .
. 004 fiz_tst.htm
169 | cucremaruzanus 3HaHHi 1o TeMe "dPusnka .
| https://www.physics-
ATOMHOTO SI/Ipa U JIEMEHTAPHBIX YaCTHUII
regelman.com/
170 PezepHblit ypok. O0001eHue u http://seninvg07.narod.ru/
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CUCTEMATH3AaUs 3HAHUN 110 TEME 004 fiz slaid.htm

"DnemeHTs! acTpoduzuku”

OBIIEE KOJIMYECTBO YACOB 10
I[TPOTPAMME 170


http://seninvg07.narod.ru/004_fiz_slaid.htm

YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O

MPOLIECCA
OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA
duznka Kacwvanos B.A. 1 AO
(yrmyOneHHbIN Qu3zuka 0 "H30amenbcmeo
YPOBEHb) "lIpoceewjenue
Kacwvsnos B.A. 1 AO
Qusuxa 1 "U3z0amenbcmeo
«IIpocsewenuey
Maxuwes I' 4., Cunarkoe A.3. Qusuxa. 1 AO
Dnekmpoounamuxa (yenyoieHHblil YyPO8eHy) 0-11 | "H30amenvcmeo
"lIpoceewenue
Maxuwes I' ., Cunsikos A.3. Qusuka. 1 AO
Quzuxa. Konebanus u 6onnul (yenyonenmwii 1 "U3z0amenbcmeo
VpOBeHb) "lIpoceewjenue
Maxuwes I'A., Cunaxoe A.3. Quszuxa. 1 AO
Onmuxa. Keanmosas ¢uzuxa (yenyonenHulil 1 "H30amenbcmeo
VPOBEHb) "[Ipoceewjenue

METOIAUYECKHUE MATEPHUAJIBI J1JIS1 YAUTEJIA

https://eds00.ru/2023/08/15/%d1%84%d0%hb8%d0%b7%d0%hb8%d0%ba%d0%b0-

%d1%83%d0%hb3%d0%bb%d1%83%d0%b1%d0%bb%d0%hb5%d0%bd%d0%bd%d1%8b%

d0%h9-%d1%83%d1%80%d0%be%d0%b2%d0%b5%d0%bd%d1%8c-

%d1%80%d0%b5%d0%b0%d0%bb%d0%hb8%d0%b7%d0%hb0%d1%86/ — MeToandeckoe

nocobue. duzuka. 10-11 knaccel yriyonennsiit yposens (2023 r.)

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET

http://kvant.mccme.ru/ — HayuHo-nomysisspHbli GU3MKO-MAaTEMAaTHUSCKHIA )KypHAI

"KBaur"

https://www.physics-regelman.com/ — OGyu4arorire TpeXypOBHEBBIE TECTHI IO (HU3HKE:

caut B.1. Pereabmana

http:/ifilip.narod.ru/ — MubopMannoHHbIE TEXHOJOTHH B MIPEMOIaBaHHH (DU3HKH
https://fiz.1sept.ru/ — Kypuan «Pusuka» Mznarensckoro qoma «IlepBoe ceHTAOps»

http://class-fizika.ru/ — KJIACCIHAS ®U3UKA

http://seninvg07.narod.ru/004_fiz_lab.htm — MHTepakTuBHBIC 1a00paTOpHBIE paOOTHI U

JIpYTHUE TOJIe3HbIE MAaTePUANIBI K YPOKY

http://seninvg07.narod.ru/004_astron.htm — AcTpoHoMHs HHTEPAKTHBHBIC MPOEKTHI Ha

ypoKe

https://ege.fipi.ru/bank/index.php?proj=BA1F39653304A5B041B656915DC36B38 —

OtkpoIThIil Oank 3amganuit EI'D | ®usmka



https://edsoo.ru/2023/08/15/%d1%84%d0%b8%d0%b7%d0%b8%d0%ba%d0%b0-%d1%83%d0%b3%d0%bb%d1%83%d0%b1%d0%bb%d0%b5%d0%bd%d0%bd%d1%8b%d0%b9-%d1%83%d1%80%d0%be%d0%b2%d0%b5%d0%bd%d1%8c-%d1%80%d0%b5%d0%b0%d0%bb%d0%b8%d0%b7%d0%b0%d1%86/
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http://kvant.mccme.ru/
https://www.physics-regelman.com/
http://ifilip.narod.ru/
https://fiz.1sept.ru/
http://class-fizika.ru/
http://seninvg07.narod.ru/004_fiz_lab.htm
http://seninvg07.narod.ru/004_astron.htm
https://ege.fipi.ru/bank/index.php?proj=BA1F39653304A5B041B656915DC36B38
https://ege.fipi.ru/bank/index.php?crproj=BA1F39653304A5B041B656915DC36B38

https://media.prosv.ru/

Menuateka (Prosv.ru). DnaekTponnsie yueOHnku B Meauareke. 1000 yueOHHKOB ¢
MHTEPAaKTUBHBIMU O0OBEKTAMU U YA0OHO! HaBUranuen. Mo)KHO UCIIOJIb30BaTh Yepe3 CalT
WIIM MOOMIIBHOE TIPHIIOKEHHUe. J{oCTyIl K 3JIeKTPOHHBIM y4eOHHKaM H3/1aTeIbCTBA
«IIpocsereHuey.

https://resh.edu.ru/subject/28/ — Poccuiickas 3neKkTpoHHas mKojia. Ousnka



https://media.prosv.ru/
https://resh.edu.ru/subject/28/
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