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MHNOACHUTEJIBHAA 3ATIMCKA

[IporpaMma o ¢u3uke Ha ypoBHE cpeaHero obmiero oopa3oBaHus pa3padOTaHa HA OCHOBE MOJIOKEHUN U TPEOOBAHMH K Pe3yJabTaTaM OCBOCHHUSI OCHOBHOU
obpazoBartenbHON mporpammel, ipeactaBieHHbX B PI'OC COO, a takxke ¢ yuérom ¢enepanbHol pabodeld mporpaMMbl BocuTanusi 1 KOHIENIINY mpenoiaBaHusl
yuebHoro npenmera «dusukay B 00pa3zoBaTenbHbIX opranu3anusx Poccuiickoit denepauy, peann3yomux 0CHOBHbBIE 00pa30BaTeIbHBIE TPOrPaMMBI.

[IporpamMma 1o ¢u3mKe ompeAemnser 00A3aTeNbHOE MPEIMETHOE COACPKAHHME, YCTAHABIMBAET PEKOMEHIYEMYIO IOCIIEIOBATENbHOCT U3YUYEHHS TeM H
pas3zaenoB yuyeOHOro MpeaMeTa ¢ yI4ETOM MEXIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3EH, JIOTHKH Y4eOHOTro mpolecca, BO3PACTHBIX 0COOEHHOCTEH 00YyJatoInXcsl.
[IporpaMma mo ¢pu3uKe AAET MpEACTABICHUE O IENIX, COACPKaHUM, O0IIel cTpaTerud OO0ydeHUsI, BOCHUTAHMS U Pa3BUTHsI 00yUaroIUXCsl CPeICTBAMHU YueOHOT O
npenmera «Dusukay Ha yriIyOJIEHHOM YpOBHE.

Uzyuenne kypca Qu3nku yriyOonEHHOTO YpOBHS MO3BOJISET PEaM30BaTh 3aaud MPOPeCcCHOHATBHOM OPHEHTAIINH, HAITPABIICHO Ha CO3J[aHHUE YCIOBUH IS
MPOSIBJICHUST CBOWX HMHTEIUIEKTYalbHBIX M TBOPYECKHUX CIIOCOOHOCTEH Ka){/IbIM OOy4aroluMcs, KOTOpPble HEOOXOIUMBI Ui TMPOAOIDKEHUsT 0Opa3oBaHHS B
OpraHu3anugx NpodecCHOHaTFHOro 00pa3oBaHUs M0 PA3IMIHBIM (PU3UKO-TEXHHYECKUM U HHKCHEPHBIM CIICIIHATBHOCTSIM.

B nporpamme mo ¢uzuke onpeaessitoTes IIaHUpyeMble pe3ylibTaThl OCBOCHUS Kypca (M3WKW Ha ypOBHE CpeIHEro o0Iero o0pa3oBaHMs: JIMYHOCTHEIE,
MeTanpeaAMeTHbIC, TPeIMETHEIE (Ha YriTyOnéHHoM ypoBHE). HaydHO-MEeTOn010rHuecKoi OCHOBOH IS pa3paboTK TPeOOBaHMUN K IMYHOCTHBIM, METAIIPEAMETHBIM
W TPEIMETHBIM Pe3yJbTaTaM OOYYaIOIINXCs, OCBOMUBIIHNX MMPOrpaMMy Mo (U3UKe HA YPOBHE CpelHEero o0mero oopa3oBaHus Ha yriryOIEHHOM YPOBHE, SIBISCTCS
CHCTEMHO-JETEIbHOCTHBIN TOAXO.

[Iporpamma o pu3rKe BKITFOYAECT:

IUTAHUPYEMBIE PE3yNIbTaThl OCBOCHUS Kypca (DM3UKH Ha YriyOIEHHOM ypOBHE, B TOM YHCIIE ITPEAMETHBIC PE3YJIBTATHI 10 roiaM 00ydeHHS;

cozepkanue yueOHoro npeamera «Pu3nkay 1mo rogam o0yIeHHs.

[IporpaMma no ¢u3uke MMeeT MPUMEPHBIN XapaKTep U MOXKET ObITh UCIIOIF30BAHA YUUTENAMH (PU3UKH AJISI COCTABICHUS CBOMX Pa00YUX IIPOrPaMM.

IIporpaMma 1o ¢u3uKe He CKOBBIBAET TBOPUYECKYIO MHUIMATUBY YUUTENEH M IPENOCTaBISIET BO3MOXKHOCTH VIS PEAIM3alUU Pa3IUYHBIX METOJUYECKHX
MIOJXOJI0B K IIPENOAAaBAHNI0 (PU3UKK Ha YTIyOJIEHHOM YPOBHE IIPU YCIOBUH COXpPaHEHUs 00A3aTebHOM YacTH COAEpKaHMs Kypca.

Pu3nka Kak Hayka o0 Haubosee OOLIMX 3aKOHAX MPHUPOABI, BBICTYyIAs B KauecTBE YUeOHOIo MpeIMeTa B IIKOJE, BHOCUT CYIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHUUA 00 okpyxatoreM mupe. LIIKONBHBIN Kypc (HU3UKH — CHCTEMOOOpPA3YIOUIMHA ISl €CTECTBEHHO-HAYYHBIX y4eOHBIX MPEIMETOB, MOCKOIbKY (hH3MUEcKie
3aKOHBI JISKAT B OCHOBE IIPOIIECCOB W SBJICHWH, M3ydaeMbIX XHWMUeEH, Omojormed, ¢usnmdeckoil reorpadueit m actpoHomuedd. lcmonb3oBanne M akTHBHOE
IpUMEHEeHHE (HU3NUECKUX 3HAHUI ONMpPEAEINIIO XapakTep U OypHOe pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTHH B cdepe S3HEPreTUKU, TPAHCIOPTa, OCBOECHHS KOCMOCa,
MOTY4EHHs] HOBBIX MAaTEPHAJIOB C 33JJaHHBIMHM CBOWCTBaMHU. M3yueHune (U3MKH BHOCHT OCHOBHOW BKJaa B ()OPMHUPOBAHHME €CTECTBEHHO-HAYYHOH KapTHHBI MHUpa
oOy4arorierocs, B popMrupoBaHue yMEHHUH IPUMEHATh HAYYHBIA METO] TO3HAH U IIPU BBIIIOJTHEHUH UMH y4eOHBIX UCCIIEOBAHUI.

B ocHOBY Kypca GU3MKH Ha YpOBHE CPEAHEro 00IIero 00pa3oBaHMs MOJIOKEH Psifl UACH, KOTOphIe MOXKHO pacCMaTpUBATh KaK IPUHLMUIIBI €0 ITOCTPOCHHUSL.

Hoesa yenocmnocmu. B cooTBeTCTBHU C HEW KypC SIBJISIETCS JIOTHUECKH 3aBEPLIEHHBIM, OH COAEPKHUT MaTepual U3 BCEX pa3fesioB (PU3MKHU, BKIIOYAET KaK
BOIPOCHI KITACCHUECKOM, TaK M COBPEMEHHOIN (PH3HKH.

Hoes zenepanuzayuu. B cOOTBETCTBHMM C Hell Marepuan Kypca (QU3MKM 0oObeqUHEH BOKPYr (QH3MUYeCKHX Teopuid. BenmymmM B Kypce sBisiercs
(hopMHpOBaHHNE NPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaTEPHH, BELLIECTBE U TOJIE.



Hoea zymanumapuszayuu. EE peannzanus npeamnonaraeT UCMoiIb30BaHUE T'YMaHHTAPHOIO MOTeHIMAaNa (GU3MYECKON HAYKH, OCMBICICHUE CBS3M Pa3BUTHS
(u3MKHN ¢ pa3BUTHEM OOILECTBA, a TAKXKE C MUPOBO33PEHUECKHMHU, HPABCTBEHHBIMH U SKOJIOTHYECKUMU TPOOJIEeMaMHu.

Hoea npuknaonoit nanpasenennocmu. Kypc ¢usukm yriayOon€HHOro YpOBHS TIpennonaraeT 3HAKOMCTBO C IIMPOKHM KPYTOM TEXHHYECKHUX MU
TEXHOJIOTMYECKUX TPUIIOKEHUH W3YYEHHBIX TEOpUi M 3aKOHOB. [Ipw 3TOM paccMaTpuBarOTCS Ha YPOBHE OOLIMX MPEACTABICHUH W COBPEMEHHBIC TEXHUYECKUE
YCTPOWCTBA, U TEXHOJIOTHH.

Hoes rkonozuzayuu peanusyercs TOCPEACTBOM BBEICHUS AIIEMEHTOB COAEPKaHUsI, MTOCBSIEHHBIX YKOJIOIMYECKAM MPOOIeMaM COBPEMEHHOCTH, KOTOpbIE
CBSI3aHBI C Pa3BUTUEM TEXHUKH U TEXHOJIOTHI, a TaK)Ke 00CYKACHUS MPOOIeM PalliOHATBHOTO IPUPOIONIOIb30BAHMUS H HKOJIOTHIECKON Oe30Mac HOCTH.

OcBoeHue copep)kaHusl MPOrPaMMBbI 10 (pHU3MKE TOHKHO ObITh MMOCTPOCHO HA MPHHIIMIIAX CHCTEMHO-ACATEILHOCTHOrO noaxoaa. s dhusnuku peanusaiius
9THX TPUHIUIOB OasWpyercs Ha HCIOIb30BAHWU CaMOCTOSTENBHOIO 3KCIEPHUMEHTa KaK TIOCTOSHHO JelcTByromiero (akropa ydeOHoro mporecca. s
yriTyOiIEHHOTO YPOBHS — 9TO CHCTEMa CaMOCTOSITEIbHOTO YUEHHYECKOTr'0 IKCIIEPUMEHTa, BKITFOUAIOIIEro (PpOHTAIBHBIE YUEHHYECKHUE OIBITHI IPH U3Y4YE€HUH HOBOT'O
MaTepuana, JlabopaTopHble paboThl W paboThl MpakThKyMma. [Ipu 3TOM BO3MOXKHBEI JiBa crocoba peanu3anuu (U3NMUECKOTO MpakTHKyma. B mepBom ciyuae
MPaKTUKYM MpoBoauTcs 1160 B KoHie 10 u 11 xiaccoB, 1100 mocie mepBoro u BTOPOro MOTYyroIuil B KaXK/I0M U3 3TUX KJIaccoB. BTOpoit cmocob — 3To MHTErpanus
paboT mpakTHKyMa B CHUCTEMY JIaOOpaTOPHBIX paboT, KOTOpbIE MPOBOMSATCS B Ipoliecce M3ydeHws paszjena (tembl). [Ipu stom mon paboramu mpakTHKyMa
MOHUMAETCS] CAMOCTOSTENIHHOE HCCIIEIOBAHKE, KOTOPOE MPOBOJUTCS IO PYKOBOJICTBY CBEPHYTOr0, 0000IIEHHOTO BHIa O€3 MOMAaroBoil HHCTPYKIIHH.

B nporpamme 1o ¢usnke cucrema y4eHHUECKOTr0 DKCIIEPUMEHTA, J1a00OpaTOPHBIX PadOT U MPAKTUKyMa MpeACTaBiIeHa eUHBIM TTepedHeM. BeiOop TemaTnku
JUISL 9TUX BHJIOB YYEHUYECKUX NPAKTUYECKMX padoT OCYIIECTBIISICTCS YYacTHHUKAMH OO0pa3oBaTENbHOTO Ipolecca HMCXONs M3 OCOOEHHOCTEH IMOYypOYHOro
IUTAHUPOBAHUS M OCHAIEHHs KaOuHera ¢pu3uku. [Ipu 3ToM obecniednBaercs: oBiaieHue 00yJaronMMICS YMEHUAMHE ITPOBOIUTE MPSAMBIC U KOCBEHHBIC H3M EPEHHS,
MCCIIEOBAHNS 3aBUCUMOCTEH (PU3MYeCKNX BETMYUH U ITOCTAHOBKY OITBITOB T10 ITPOBEPKE MPENTOKECHHBIX THIIOTE3.

Bonbiioe BHUMaHUE YAENSETCS PEIIEHUIO PAcdETHBIX M KauecTBEHHbIX 3azad. [Ipu 3ToM 11 pacy€rHBIX 3ajay MPUOPUTETOM SIBJLIOTCS 3aJadd C SBHO
3aJaHHOW M HESIBHO 3aJaHHOW (pu3HMYecKol MOAENbIO, MO3BOJSIONIME NPUMEHITh U3YUYE€HHbIC 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OIHOIO paslena Kypca, Tak U
UHTErpupysl NIPUMEHEHNE 3HAaHUH U3 pas3HbIX pas3znenoB. [y KadecTBEHHBIX 3a7ay MPUOPUTETOM SIBIISIOTCS 3aJaHus Ha OOBSICHEHHE/TIpelCcKa3aHHe MPOTEKaHUs
(u3NYECKUX SIBIECHUH U NIPOLIECCOB B OKPYXKAIOIIEH KU3HM, TpeOyrore BbIOopa (GU3NIEeCKON MOAEIH /ISl CUTYalluH [IPAKTUKO-OpUEHTHPOBAaHHOIO XapaKTepa.

B cootBerctBun ¢ tpeboBanusimu @I'OC COO k marepradbHO-TEXHHYECKOMY obecreueHrI0 yaeOHOoro mporecca Kype GU3NKH YriIyOJIEHHOTO YPOBHS Ha
YpOBHE cpegHero o0miero o0pa3oBaHUs JOKEH M3ydaThCs B YCIOBHUAX MPEIMETHOro kabnuHera. B xabuHere (GU3MKH JOIKHO OBITH HEOOXOAMMOE Tab0paTopHOE
o0opyznoBaHME [UI BBIOJHEHUS YKAa3aHHbIX B IporpaMMe IO (HU3MKE YYEHHYECKHUX OIBITOB, JAOOpaTOpHBIX paboT M padoT MPakTHKyMa, a TaKKe
JIEMOHCTPaLlMOHHOE 000pYyJOBAaHUE.

JleMoHCTpalimoHHOE 000pyAOBaHHE (OPMUPYETCS B COOTBETCTBUM C INPUHLUIIOM MUHMMAJIBHONW JOCTATOYHOCTH M OOECIIEYMBAET IOCTAHOBKY
MEPEYUCIICHHBIX B IpOrpaMMme o (pU3KKe KIIOYEBBIX JEMOHCTPALIMM AT MCCICIOBAHUS U3yYaeMbIX SIBJICHUI U MPOLIECCOB, SMIUPHUYECKUX U (DyHIaMEHTAIBHBIX
3aKOHOB, UX TEXHUYECKHX MPUMEHEHUH.

JlabopatopHoe 00OpynOBaHHE ISl YUEHHUYECKHX NPAKTHYECKUX padoT ¢opMmupyercs B BHAE TEMaTHYECKHX KOMILJIEKTOB M OOECIIEUMBAETCS B pacuére
OJJHOTO KOMIUIEKTa Ha JByX oOydaromumxcs. TeMaTHueckne KOMILIEKTHI JIaOopaTOpHOro OOOpYJOBAaHHUS JAOJDKHBI OBITh IOCTPOCHBI Ha KOMIIJIEKCHOM
HCTOJIb30BAaHUH aHAJIOTOBBIX U HH(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX U3MEPUTENBHBIX CUCTEM B BUJE LHU(PPOBBIX Ja00PaTOPHA.

OCHOBHBIMH LESIMH U3y4eHHs (PU3UKHU B 001IeM 00pa30oBaHUM SBISIIOTCS:

(hopMHpOBaHNE UHTEPECA U CTPEMIICHHUS 00YUYAIOIIMXCSI K HAYYHOMY M3YUEHHIO IPUPOABI, Pa3BUTUE UX HUHTEICKTYalbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTHE NPEICTABICHUN O HAYYHOM METOE MTO3HaHUS U (YOPMHUPOBAHHIE UCCIEI0BATENBCKOIO OTHOIIEHUS K OKPY>KAIOINM SIBIICHUSM;



(hopMHpOBaHNE HAYYHOTO MUPOBO33PEHUS KaK pe3ysibTaTa U3yUYeHHs OCHOB CTPOCHHS MAaTEPHH U (PyHIaMEHTAILHBIX 3aKOHOB (DH3HKH;

(hopMupoBaHuEe YMEHUI OOBSCHSITH SBJIICHHUS C UCIIOIb30BaHUEM (DM3MUECKUX 3HAHUN U HAYYHBIX JOKA3aTCIIbCTB;

(dhopMHpOBaHHNE IPEACTABICHUN O POJTU (QU3UKH AJISI pa3BUTHA APYTUX €CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHIA;

pa3BUTHE TPEACTABICHUN O BO3MOXHBIX cepax Oymymiedl NpodecCHOHANBHON AEATENLHOCTH, CBA3aHHBIX C (PU3MKOW, MOJATOTOBKA K JaJbHEHIIEMY
00Y4EHUIO B 3TOM HaIlpaBiiCHUH.

JocTrmxenue 3THX 11eell 00ecrieuBaeTcs pellieHHeM CIeIyoIHX 3a1a4 B poliecce n3ydeHus Kypca (PM3HKH Ha YPOBHE CPEIHEro oomero oo0pa3oBaHus:

npuoOpeTeHne CUCTeMbl 3HaHMH 00 oOmuX (U3NYECKHX 3aKOHOMEPHOCTSX, 3aKOHAaX, TEOpUsX, BKIIOYas MEXaHUKY, MOJEKYISpHYIO (H3HKY,
ANEKTPOMHAMUKY, KBAHTOBYIO (DU3HKY U DJIEMEHTHI acTPOPH3HKH;

(dbopMHpOBaHNE YMEHUH MTPUMEHATh TEOPETHUECKUE 3HAHUS JIJIsl O0bCHEHUS! (PU3HUYECKUX SBICHUI B IPUPOJE W JUISl IPUHSTHS MPAKTHUECKUX PEHICHUH B
TOBCEAHEBHOM KH3HHU,

OCBOCHHE CIOCOOOB pEIIeHHWS Pa3UYHBIX 337ad C SIBHO 3aJaHHOW (HU3MYECKOW MOJEIbIo, 3ajad, IMOAPa3yMEBAIOIIUX CAMOCTOSITENILHOE CO3/IaHHE
(u3nvecKol MOJIeNH, aJIeKBaTHOW YCIOBUSM 3aJlauy, B TOM YHUCIIE 3124 HH)KEHEPHOTO XapaKTepa;

IIOHUMaHUueE q)HSI/I‘ICCKI/IX OCHOB U IIPUHIOHUIIOB ﬂeﬁCTBHH TEXHUYCCKNX YCTPOﬁCTB " TEXHOJIOTHYECKUX ITPOLECCOB, X BIMAHUA Ha OKPYXXAIOLIYIO CPEAY,

OBJIAJICHHE METOJAMH CaMOCTOSTEILHOTO TUIAHUPOBAaHUS W TPOBEACHUS (PHU3MYECKUX OKCIIEPUMEHTOB, aHalW3a WM HWHTEpIpeTanud uHGOpMaIuy,
OIpe/IeTICHHs! JIOCTOBEPHOCTH TIOYYEHHOTO Pe3yIbTaTa;

CO3JJaHHE YCIIOBHI JIJIsl pa3BUTHS YMEHHI TPOESKTHO-UCCIIEIOBATENILCKON, TBOPUYECKOM JIeITEIbHOCTH;

pasBuTHE HHTEpEca K chepaM mpodheCCHOHABHOM AeITEIbHOCTH, CBSI3aHHON ¢ (DU3MKOM.

B coorsercruu ¢ Tpeboanusimu GI'OC COO yrinyOnéHHbIl YpOBEHD H3YUYCHUS yUeOHOro mpeamera «Pu3nka» Ha ypOBHE CPEAHEro 00IIero oopa3oBaHus
BBIOMpaeTCss 00Y4aONIMMUCS, TITAHUPYIOIMMHU TIPOJIOJKEHHE 00pa30BaHUs 110 CIIEIIHATBHOCTIM (U3HKO-TEXHHYECKOTO MTPOQHIIS.

Ha usydenue ¢usuku (yriayOnEéHHBINH ypOBEHB) HAa YPOBHE cpemHero obmero oopazoBanus orBomutcst 340 gacom: B 10 xmacce — 170 gacoB (5 9acoB B
Heneno), B 11 kiacce — 170 yacoB (5 4acoB B HEIEIIO).

[Ipemmaraemslii B mporpamMme 1o (u3mke mMepedeHb JTa0OpaTOPHBIX W TPAKTUYECKUX paboT SBISETCS PEKOMEHJIOBAHHBIM, YYHTENb JeNaeT BbIOOp
MIPOBEIIeHNS Ta00paTOPHBIX pabOT U OMBITOB C YYETOM HHINBUAYAIBHBIX 0COOEHHOCTEH 00YJIarOIINXCS.



COJAEPXKXAHUE OBYYEHUA
10 KUIACC

Paznen 1. Hayunblii MeToa mMO3HAHUSI IPUPOABI.

®dusnka — GpyHIaMeHTanbHasg HayKa o pupoje. HaydHslii MeTo/] MO3HAHUS H METOABI UCCIIETOBaHHS (PU3NUICCKUX SIBICHHA.

DKCIEpUMEHT U TeOpusl B Mpoliecce Mo3HaHus Npupo/sl. Habnronenne u SkcrepuMeHT B (GU3UKe.

CriocoObl M3MepeHust GU3NUECKUX BEJTHYUH (QaHAJIOTOBBIE H ITUPPOBBIE H3MEPUTENBHBIE TPUOOPHI, KOMITBIOTEPHBIE TATYUKOBBIE CHCTEMBI ).

[MorpemrHocTr 3MepeHmid HU3NIECKIX BETUYNH (a0COMIOTHAS M OTHOCUTEIbHAS).

MogenupoBanue QU3MYECKUX SBICHUN W MPOIECCOB (MaTepuaibHas TOYKa, aOCOMIOTHO TBEPJOE TEN0, MAeaIbHAS JKUJKOCTh, MIabHBIN ra3, TOUeUHbIH
3apsan). I'nnore3za. @u3nyecKuil 3aK0H, TPaHULIBI €ro IpUMEHUMOocTH. Pu3nyeckast TEopHsl.

Pornb 1 MecTo pu3nKu B JOPMUPOBAHUHN COBPEMEHHON HAYYHOW KapTUHBI MHPA, B IPAKTUIECKON JACATENHLHOCTH JIFOJICH.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomoi, RPAKMUKyMm.

N3mepenne critbl TOKa M HAMIPSDKEHUS B IIEMTH TTOCTOSHHOTO TOKA MPH IIOMOIIH aHAJIOTOBBIX M MHU(PPOBBIX N3MEPUTEIBHBIX MTPHOOPOB.

3HaKkoMcTBO ¢ I(poBoii 1abopatopueii o Gpusmke. [Ipumepsl n3mMepeHns: GU3NIECKUX BETMYWH MPH TOMOIIH KOMITBIOTEPHBIX JATYHKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamurka.

Mexanuueckoe nprxeHre. OTHOCUTEIBHOCTh MEXaHUYECKOT0 JBIoKeHHs. CucTeMa oTcuéra.

[psimast 1 oOpaTHas 3aa4l MEXaHHUKH.

Panmyc-BekTOp MaTepHanbHON TOYKH, €70 MPOEKIIUU Ha OCH CUCTEMBI KOOpAWHAT. TpaekTopusl.

Ilepemenenue, ckopocTh (CpemHsisl CKOPOCTh, MTHOBEHHAsE CKOPOCTb) M YCKOPEHHE MaTE€pUalIbHOW TOYKH, WX IPOEKLMH HAa OCH CHUCTEMBI KOOpIMHAT.
CroxxeHure mepeMeInIeHnid | CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE 1 paBHOYCKOpPEHHOE MPAMOIMHENHOE IBHKEHUE. 3aBUCUMOCTh KOOPHHAT, CKOPOCTH, YCKOPEHHS U IIyTH MaTepHaIbHOM TOUYKH OT BPEMEHH U
HX TpaduKm.

CBobogHoe majieAne. Y CKOpeHrne CBOOOJHOro maaeHus. /[BrkeHwne Tena, OpOIIEHHOrO MO YTIOM K TOPH30HTY. 3aBUCHMOCTh KOOPIHMHAT, CKOPOCTH U
YCKOpEHHSI MaTepHalbHOM TOUKU OT BPEMEHHU U UX IPaPUKH.

KpuBonuueitnoe nermxenne. JIBIKEHHE MaTepHalbHOM TOYKH 1O OKPY)KHOCTH. YTIOBas W JHWHEWHas CcKopocTh. llepmonm m dacrora oOpamieHus.
LentpoctpemutenpHOE (HOpMaIbHOE), KacaTellbHOE (TaHTEHIIHAIFHOE) U TIOTHOE YCKOPEHHE MaTepruaIbHON TOUKH.

TexHUYeCKHE YCTPOMCTBA U TEXHOJIOTMYECKUE MTPOLECCHI: CIIUIOMETp, IBUKEHNUE CHAPSIOB, IIETTHbIE, MECTepEHYAThIC U PEMEHHBIE TIEpENayl, CKOPOCTHBIE
TUQTHL

Jemoncmpayuu.

Mogenbs cucTeMsl OTCUETa, MIUTFOCTPALMS KHHEMATHUYECKUX XapaKTEPUCTHK JIBHKEHMSL.

Cr1oco0OBI HCCIIENOBAHNS IBUKEHUI.

Nnmroctpanust mpeaensHoro nepexoqa 1 U3MepeHre MIHOBEHHOM CKOPOCTH.

[IpeoOpa3oBanue ABUKEHUH C UCIIOIB30BAHUEM MEXaHU3MOB.



[Tanenue Ten B BO3AyXe U B pa3pekeHHOM IIPOCTPAHCTRE.

Habnronenue aBukenus Tena, OpOLIEHHOTO MO/ YIIIOM K TOPU30HTY U TOPH30HTAIBHO.

Hampasnenue ckopocTu pu IBUKEHUHU IO OKPYKHOCTH.

[IpeoOpazoBanue yrioBOi CKOPOCTH B PEAYKTOPE.

CpaBHeHue nyTeil, TpaeKTOpUid, CKOpOCTell IBUKEHHS OTHOTO U TOT'O K€ Tefla B pa3HbIX CHCTEMaxX OTCUETA.

Yuenuueckuii axkcnepumenm, nabopamopnuie pabomol, npaKxmuxym.

I/I3yquHe HEPABHOMCEPHOI'O ABMIKCHUS C LCIIBIO OIPEACICHUA MT'HOBEHHOM CKOpOCTH.

N3mepenne yckopeHus Npy NPSIMOJIMHEHHOM PaBHOYCKOPEHHOM JBHUKEHUU 110 HAKIIOHHOW IIJIOCKOCTH.

HccenenoBanve 3aBUCHMOCTH ITYTH OT BpEMEHU IIPA PaBHOYCKOPEHHOM JIBUKEHHU.

N3mepenne yckopeHus cBOOOIHOrO majicHus (PEeKOMEHI0BaHO UCIIOIb30BaHKE IIU(POBOIA J1TabOpaTOPHH).

Nzyuenue nBuxeHns Tena, OpOIIEHHOr0 TOpU30HTaNbHO. [IpoBepka rumoressl 0 MpsIMOIl MPOMOPLMOHATFHON 3aBUCMMOCTH MEXY AabHOCTBHIO TOJETa U
Ha4aJIbHOW CKOPOCTBIO Tea.

N3ydenne nBM>KEHUS TeNa 10 OKPY>KHOCTH C MTOCTOSHHOM 110 MOAYIIO CKOPOCTBIO.

HccnenoBanne 3aBUCHMOCTH TEpHOAa 0OpaIieHusi KOHUYeCKOro MasiTHIKA OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.

[lepBrrit 3akon HpioTona. Muepunansable cucteMbl oTcuéra. [Ipuniun otHocutensHOCTH ['amunes. HemHeprmaneHble cucTeMbl OTcuéra (OIpeneneHue,
TIPUMEPHI).

Macca tema. Cua. [TpuHIMIT CyTIepIIO3UIIHA CHIT.

Bropoii 3axkoH HetoToHa 1151 MaTepUaibHOM TOUKH.

Tperuii 3akoH HproToHa Jj1s1 MaTepUaIbHBIX TOYEK.

3aK0H BCEMHPHOTO TATOTEHHS. DKBUBAJIEHTHOCTh TPABUTAIIMOHHON I HHEPTHON MacChI.

Cuna TsxecTH. 3aBUCHMOCTh YCKOPEHHS CBOOOTHOTO TAJEHHS OT BBICOTHI HAJ MOBEPXHOCTHIO IUIAHETHI W OT reorpaduyeckoil mmpoThl. JBIkKeHue
HeOECHBIX Tel U UX CIyTHHKOB. 3akoHbI Kerutepa. [lepBas kocMudeckast CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena. Bec Tena, qBmkyImerocsi ¢ yckopeHHeM.

Cuna tpenms. Cyxoe Tpermne. Cuila TpeHHs CKOJNBXEHUS M cuiia TpeHws mokosd. Koaddwurment tpenus. Cuna CONMPOTHUBICHUS MPH IBIKEHUU Tela B
YKUAKOCTH HITH Ta3e, e€ 3aBHCUMOCTh OT CKOPOCTHA OTHOCHTEIHHOTO JIBFKEHHUSI.

Hasnenue. 'mapocratuueckoe aaBienue. Cuna Apxumena.

TexHnyeckne ycTporCTBa U TEXHOIOTUYECKHE MTPOIECCHI: TTOIIUITHAKHA, IBIDKEHIE NCKYCCTBEHHBIX CITyTHHKOB.

JHemoncmpayuu.

HaGmoenne nBmkeHus TeN B UHEPITHAIBHBIX ¥ HEMHEPIIUAIBHBIX CUCTEMAaX OTCUETA.

[TpuHIHIT OTHOCHUTEIEHOCTH.

Kadenue nByx MUIMHAPOB WITH MIAPOB Pa3HON MACCHI C OJMHAKOBBIM YCKOPEHHUEM OTHOCHTEIHHO HEMHEPIINAILHOW CUCTEMBI OTCUETA.

CpaBHeHHE PaBHOACHCTBYIOIIEH MPUIIOKEHHBIX K TETy CHJI C TPOU3BEICHUEM MacChl Tejla Ha €ro YCKOp €HHe B MHEPIIUAIBHOW CHCTEME OTCUETA.

PaBeHCTBO CHII, BOBHUKAIOIUX B PE3YJIbTATE B3AUMOJICHCTBHUS Tell.

N3mepenne macc 1o B3auMOJEHCTBHUIO.



Hesecomocrts.

Bec Tena npu yckopeHHOM MobEME U MAJICHUN.

LenTpoOeKxHbIC MEXaHU3MBI.

CpaBHeHME CHIT TPEHUS MTOKOsI, KaUeHUS U CKOJIbKEHUS.

Yuenuueckuit axcnepumenm, nabopamopnuie pabomol, npaKmuKym.

Wzmepenne paBHOEHCTBYIONIEH CHIT TIPH IBMKEHHH OpycKa M0 HAKIIOHHOM TIOCKOCTH.

[IpoBepka TUMOTE3BI O HE3ABUCUMOCTH BPEMEHH JBIKCHHS OpycKa M0 HAKIIOHHOH MJIOCKOCTH HA 33/IaHHOE PACCTOSHUE OT €0 MacCCHhl.

HccnenoBanne 3aBUCHMOCTH CHJT YIIPYTOCTH, BO3HHKAIONIHUX B MIPYKWHE U PE3NHOBOM 00pasiie, OT uX Jehopmaluu.

WzyueHne nBUKEHUSI CUCTEMBI Tell, CBSI3aHHBIX HUTHIO, IEPEKHHYTOM Yepe3 JETKUil OJIoK.

H3mepenne KodppuileHTa TpeHus 1Mo BEeTMYHHE yrIIOBOro kKodddunnenta 3aBucuMoctu Fip(N).

HccnenoBanue nBrkeHus Opycka 1o HAKIOHHOH TIOCKOCTH C TIEPEMEHHBIM KO()(QUITUEHTOM TPEHUSI.

W3ydenune nBMKeHMs rpy3a Ha BaJly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbcomotHo TBEpaoe Teno. [locTymarensHoe W BpamatenbHOE ABIKEHHE TBEPAOro Tena. MOMEHT CHIIBl OTHOCHTENBHO OCH BpamieHus. [lmedo cuibl.
CrnoxeHne CHII, IPUIIOKEHHBIX K TBEpAOMY Teny. LIeHTp TspkecTn Tena.

YcnoBust paBHOBECHS TBEPIOTO TENA.

YcroitunBoe, HEYCTOHYIMBOE, OE3pa3TMIHOE paBHOBECHE.

TexHuueckre yCTpOHCTBa U TEXHOJIOTMUECKHUE MTPOLIECCHI: KPOHIITENH, CTPOUTENIbHBIM KpaH, PEelIETYaThle KOHCTPYKIIUH.

Hemoncmpayuu.

VYcioBust paBHOBECHS.

Busl paBHOBECHS.

Yuenuueckuii 3xcnepumenm, nabopamophuie padomol, NPAKMUKYM.

HccnenoBanue ycioBUuid paBHOBECHS TBEPAOrO TEa, UMEIOUIErO OCh BPAILICHUSI.

KoHcTpynpoBaHue KpOHIUTEHHOB U pacd€T CUJl YIIPYTOCTH.

N3yyenune ycToiunBOCTH TBEPAOIO TENA, UMEIOLIETO IUIOIIA/b OMOPBHL.

Tema 4. 3axonsl coxpaneHus 6 mexanuke.

NMnynbc MaTepuaabHOM TOUKH, CHCTEMBI MAaTEpUaIbHBIX ToUeK. LIeHTp Macc cucTeMbl MaTepuaIbHbIX TOUEK. Teopema o JBUKEHUU LIEHTpa Macce.

NMynbe cuitbl 1 U3MEHEHUE UMITYJbCa TeNa.

3aKOH COXpaHEHHUSI UMITYJIbCA.

PeakTuBHOE BHXKEHUE.

MowmeHT umnyibsca MaTepuaibHOM TouKM. [IpeacraBieHne o COXpaHeHHH MOMEHTA UMITYJIbCA B LIEHTPAJIbHBIX MOJISIX.

Pabora critel Ha MalTloM ¥ Ha KOHEYHOM TepeMeneHnd. | paduaeckoe mpeacTaBieHue padboThl CHJIBL.

MOoIIHOCTE CHUJIBI.

Kunernueckast sHEprust MaTepruaabHON TOYKH. TeopemMa 00 H3MEHEHUH KHHETUYECKOW YHEPTHH MaTepruaIbHON TOUKH.



[lorenuunanbHble W HeMOTEHIMANbHBIE cuibl. [loTeHnmansHas sHeprus. [loTeHumaneHas sHeprus ynpyro aeopMuUpoBaHHONW NpyXHUHBL [loTeHnnanbHas
9HEprus Tela B OJHOPOIHOM IpaBUTAIIMOHHOM Toine. [loTeHnnanbHas sHeprus Tena B rpaBUTALlMOHHOM I0JIe OAHOPOIHOrO Iapa (BHYTpU M BHE mapa). Bropas
KOCMHYecKas CKOpOCTh. TpeThsi KocMHUYecKasi CKOPOCTb.

CBs13b pabOTHI HEMOTEHIINATIBHBIX CUJI C H3MEHEHHEM MEXaHMYECKOW YHEPTUU CUCTEMBI Tell. 3aKOH COXpaHEHHs MEXaHHUYECKOW SYHEPTHH.

VYrpyrue u Heynpyrue CTOIKHOBEHHS.

VYpasHenue bepHynnu Uit uaeanbHON KHUIKOCTH KaK CIEICTBUE 3aKOHA COXPAHEHUSI MEXaHUYECKOM 3HEpTHH.

TexHUYeCKHne YCTPOMCTBA U TEXHOJIOTMYECKUE MPOLECCHI: JBMIKCHUE PakKeT, BOJOMET, KOMEP, MPYKUHHBIM MUCTONET, TUPOCKOI, (UT'YpHOE KaTaHUE Ha
KOHBKaX.

Hemoncmpayuu.

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHHE.

M3MepeHne MOIIIHOCTH CUJIBI.

W3Menenue sHEpTUM Tea Mpy COBEPIICHUH PAOOTHI.

B3anMHBIe peBpanieHNs] KHHETUYECKOW U ITOTEHIIMAIbHON SHEPTUid IPH IEHCTBUHU Ha TEJIO CUJIbI TSDKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHre 3Hepruy Ipy CBOOOTHOM aICHUH.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomoi, RPAKMUKyM.

W3mMmepenne umMmynbca Tena o TOpMO3HOMY ITyTH.

W3mepeHnue cuibl TArH, CKOPOCTH MOJEIH 3JIEKTPOMOOMIIS U MOIIIHOCTH CUJIBI TATH.

CpaBHeHME U3MEHEHHSI HUMITYJIbCA TENIA C UMITYJIbCOM CHIIBI.

HccnenoBanne cCoOXpaHEHHs HMITYJIbCA IIPU YIIPYTOM B3aUMOJCHCTBUN.

N3mepeHne KUHETHYECKOH YHEPruy Teja 0 TOPMO3HOMY IYTH.

CpaBHeHME N3MEHEHMSI TIOTEHLUATbHON SHEPIHH IPY>KUHBI ¢ PA0OTON CHJIBI TPEHUSI.

Omnpenenennie paboTh! CUIIBI TPEHUS P ABM)KEHUHM Tejla 110 HAKJIOHHOM IIJIOCKOCTH.

Pa3nen 3. Mouiexysipuas (pu3uKa 4 TEPMOAMHAMMKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU MeOPUU.

OCHOBHBIE TTONIOKEHUST MOJIeKysipHO-KuHeTndeckor Teopun (MKT), nx onmsitHOe oO0ocHOBaHue. uddysus. bpoyHOBCKOe nBIKeHHE. XapakTep ABIKEHUS
1 B3aMMOJCHCTBUS 4acTHILl BeulecTBa. MOeNn CTPOCHUS ra30B, KHUIKOCTEH U TBEPIABIX Tl M OOBSICHEHHE CBOWCTB BEIIECTBAa Ha OCHOBE ATHX Mozeneld. Macca u
pasmMepsl Monekyn (atomoB). KomruectBo BemectBa. [locrossHHas ABoraapo.

TemoBoe paBHOBecue. Temmeparypa u cioco0s! e€ n3mepenus. [llkana remneparyp Lenbcus.

Mogens naeanpHOro ra3a B MOJIEKYJIIpHO-KHHETHYECKON TEOPUH: YaCTUIBI Ta3a JBUKYTCS XAOTUYECKH U HE B3aUMOIECHCTBYIOT JIPYT € APYTOM.

I"a3oBbie 3akoHbl. YpaBHeHHe MenneneeBa—Knanelipona. AbcontoTHas Temrneparypa (mkana temiepatyp KensBuna). 3akon Jlanbsrona. M3ompoueccsl B
U7EaTbHOM Ta3e C IOCTOSHHBIM KOJIMUYECTBOM BellecTBa. I'paduueckoe nmpeacraBieHue H30MpoOLEcCOB: H30TEPMa, H30X0pa, hn3obapa.

CBs13b MEOXKIY IaBJICHHEM M CpeJHeH KHHETHYECKOH 3HEpruedl MOCTYNATENbHOrO TEIJIOBOTO JIBMIKEHHUS MOJIEKYJN MAEaJIbHOro ra3a (OCHOBHOE YpaBHEHHE
MOJIEKYJIAPHO-KMHETHYECKON TEOPHH HIeaIbHOro rasa).

CBs13b a0COIOTHOM TeMIIepaTypbl TEPMOIMHAMUYECKON CHCTEMBI CO CpeHel KWHETHUEeCKON YHEPriuel OCTYNaTeNbHOrO TEIIOBOI0 ABUKEHUS €€ YaCTHLI.



Texuuueckne yCTpOHCTBa U TEXHOJIOTHUECKHE MPOLIECCHI: TEPMOMETP, OapoMerp, Moay4eHne HaHOMAaTEPHUaJIoB.

Hemoncmpayuu.

Mopenu ABMKEHUS YaCTHUIl BEIIECTBA.

Mogenb 6pOyHOBCKOT'O JTBHIKCHUS.

Bueoponuk ¢ 3auchi0 peaJbHOro OPOYHOBCKOTO IBUKECHHUSL.

Huddysust xumkocTei.

Mogpens onbita HlTepHa.

[IpuTskeHre MOJIEKYIL.

Mopnenu KpuCTaNInueCKUX PELIETOK.

Habnronenue u viccienoBanmne H30MPOIIECCOB.

Yuenuueckuii axkcnepumenm, nabopamopnuie pabomoi, NnpAKMUKYM.

HccnenoBanne nporecca yCTaHOBIIEHHS TEIUIOBOT'O PABHOBECHS TPU TEIIIOOOMEHE MEXKIY TOpSAUYeil M XOJIOAHON BOJIOM.

Nzydenmne n3orepMuyaeckoro mpoiecca (PeKOMEHI0BAHO HCIIOTL30BaHUE ITU(PPOBOI TabopaTopun).

M3yueHne n30X0pHOro npoiecca.

Nzydenne n3zobapHOro mporecca.

IIpoBepka ypaBHEHUSA COCTOSTHUSL.

Tema 2. Tepmoounamuxa. Tennosvie mawunut.

Tepmommuamuueckas (T/[]) cucrema. 3aanne BHEMIHUX YCIOBHM IS TEPMOAMHAMHUYCCKON CHCTEMBI. BHeEITHHE W BHYTpPEHHHE Tapamerphl. [lapamerphl
TEPMOAMHAMUYECKON CHCTEMBI KaK CpeIHNE 3HAUCHHUS BEINYIH, ONMMCHIBAIOIINX €€ COCTOSHAE HA MUKPOCKOITHYECKOM YPOBHE.

Hynesoe nHauyano tepmoanHaMuku. CaMOITPOM3BOIBHAS pelaKkcaIis TePMOAMHAMUYECKON CUCTEMBI K TEINIOBOMY PaBHOBECHIO.

Mopene uaeanbHOrO ra3a B TEPMOAMHAMHUKE — CHCTEMa YpaBHEHUM: ypaBHeHHe MenneneeBa—KiianelipoHa u BbIpa)kK€HUE JUIsl BHYTPEHHEW SHEPTUU.
Y cnoBus IPUMEHUMOCTH 3TOM MOJENH: HU3Kas KOHIIEHTPAIHsl YaCTHII, BEICOKHE TEMIIEpaTyphl. BripaskeHue Uisi BHYTPEHHEH SHEPTHH OTHOATOMHOTO UAEATHHOTO
rasa.

KBasucratnueckne n HecTaTHYECKHE TTPOIIECCHI.

OnemenTapHas pabora B TepMoauHaMuKe. Berarcnenne paboTsl 1Mo rpaduKy mporecca Ha pV-auarpamMme.

Temmomepenaya kak crocod M3MEHEHUs BHYTPEHHEH dHEPTruu TEePMOTUHAMHUYECKOW CHCTEMBI 0e3 coBepieHus paboThl. KOHBEKINS, TEIIOMPOBOIHOCTD,
M3ITy4YeHue.

KonnuectBo TemnoTel. TemnoéMKoCcTs Tena. Y aenbHas 1 MOJISIpHAs TEINIOEMKOCTH BELEeCTBA. Y paBHeHUE Maiiepa. Y aenbHas TEIUIOTa CrOPaHUs TOILIMBA.
Pacuér konmnyecTBa TemmoTkl npu Teronepenade. [lonstie 06 amnadaTHOM IMporecce.

[lepBerit 3ak0H TepMonuHAMUKHA. BHYTpeHHss sHeprus. KomuaecTBo TEmIoTel 1 paboTa Kak Mepbl H3MEHEHUs BHYTPEHHEH 3HEPTruu TePMOAMHAMH YECKOH
CUCTEMBI.

Bropoii 3akoH TepMOIMHAMHKHU JJIsi PaBHOBECHBIX IIPOIECCOB: HYepe3 3a/JlaHHOE PAaBHOBECHOE COCTOSHUE TEPMOIWHAMUYECKON CHCTEMBI MPOXOIUT
eIMHCTBEHHAas anuabara. AOCONIOTHAS TeMITepaTypa.

Bropoii 3ak0H TepMOIWHAMUKA IS HEPaBHOBECHBIX IPOIIECCOB: HEBO3MOXKHO IEpeNaTh TEIUIOTY OT Ooliee XOJIOJHOrO Tena K 0ojee Harperomy 0Oe3
kommneHcauuu (Knaysuyc). HeobpatuMocTs mprpOAHBIX MPOLIECCOB.



[Ipunnumne! neiictBus TernoBbix MamuH. KIT/I.

Maxkcumansnoe 3nauenue KII. Iuxn Kapuo.

DKOJOTHYECKUE aCTIEKThI UCIIOJIB30BaHUSI TEIIJIOBBIX JABUTaTene. TermioBoe 3arpsi3HeHNE OKPY>KaloIIe Cpebl.

TexHu4ecKkrne yCTPONMCTBA M TEXHOJOTHYECKUE IMPOIECCHI: XOJOAUIBHUK, KOHIAMIIMOHEP, AM3CIbHBIA W KapOIOpaTOPHBIN IBUTaTEeNd, NapoBas TypOuHa,
MOJTy4YEeHHE CBEPXHU3KUX TEMIEPATyp, YTUIHM3ALUS «TEIUIOBBIX» OTXOMOB C MCIIOJIBL30BAHWEM TEIUIOBOIO HACOCA, YTHIW3AIMs OMOOPraHMYECKOrO TOIUIMBA JUIS
BBIPA0OTKH «TEIJIOBOM» M AJIEKTPOIHEPTHH.

Hemoncmpayuu.

N3menenne temnepaTypsl pH aquabaTHUYECKOM PaCIIUPEHUH.

Bo3snymHoe oruugo.

CpaBHeHHE yJIeTBHBIX TEIUIOEMKOCTEH BEIIECTB.

CriocoObl U3MEHEHMs BHYTPEHHEN YHEPTUH.

Hccnenosanne agnabaTHOTO mporiecca.

KOMHBIOTepHBIe MOICIIN TCIIJIOBBIX JIBHFaTeHeﬁ.

Yuenuueckuii axkcnepumenm, nabopamopnusie pabomolt, NPAKMUKYM.

N3mepenne ynenbHONU TEMI0EMKOCTH.

HccnenoBanne nporecca OCTHIBAHUS BEIIECTBA.

Hccnenosanue aguabaTHOro mporecca.

N3ydenne B3aNMOCBSI3U SJHEPTUU MEXMOJIEKYIISIPHOTO B3aUMOICHCTBUS U TEMIIEPATYPBI KUIICHUS KHIKOCTEH.

Tema 3. Azpezamnvie cocmoanusn eeujecmea. Pazoevie nepexooni.

[Tapoobpa3zoBanue u KoHIEHCAIHsA. VicapeHne U KAIeHne. Y AeibHas TeIioTa mapooOpa3oBaHuUs.

HacelmeHnHsle 1 HeHachIeHHBIE Tapbl. KadecTBeHHAs 3aBUCHMOCTD IUIOTHOCTH M JABJIECHUS HACBIIIEHHOIO Mapa OT TEMIIEpaTyphl, UX HE3aBUCUMOCTH OT
00BbEMa HaCBIIIEHHOTO M1apa. 3aBUCUMOCTh TEMIIEPATYPhl KUIICHUS OT JaBJICHUS B XKUIKOCTH.

BrnaxxnocTh Bo3gyxa. AGCOMIOTHASI U OTHOCUTEIbHAS BIAXKHOCTD.

TBépnoe Teno. Kpucrananueckue u amopdHbie Tena. AHU30TPONUS CBOMCTB KpHCTaIoB. [InaBnenne u kpucraymsanusi. Y AelbHas TEIIOTa IUIABJIEHUS.
Cybnmmarusi.

Hedopmanuu tBEpOTO TeNma. Pactsokenne u cxkarue. Cnsur. Monyns FOnra. [penen ynpyrux aedopmariuii.

TemtoBoe pacmmpeHue XUAKOCTeH W TBEPIBIX Tell, 00bEMHOE W JIMHEHHOE pacumpeHue. AHTaApMOHHM3M TEIUIOBBIX KOJEOaHWI YaCTHIl BEIeCTBa Kak
MPUYHMHA TEIUIOBOTO PACIIMPEHHUs Tel (Ha KaYeCTBEHHOM YpPOBHE).

[IpeoOpazoBanue sHEprUN B (Pa30BHIX MIEpEXOaax.

YpaBHeHHE TEMI0BOro OanaHca.

IloBepxHocTHOe HaTspKeHue. KoadduuueHT mnoepxHocTHOro HaTspkeHHs. KamwuisipHele sBiaeHus. JlaBiaeHue MOJ HCKPUBIEHHOW IOBEPXHOCTHIO
xuakoctu. @opmyna Jlamnaca.

TexHUYeckHe yCTpONCTBA U TEXHOJIOTMYECKHUE MTPOLECCHI: XKUIKHE KPUCTAIUIbI, COBPEMEHHBIE MATEPHAIIBI.

Jemoncmpayuu.

TenuoBoe pacmmpeHue.



CBoliCTBa HaCBIILIEHHBIX MTAPOB.

Kunenune. Kunenue npu noHuXeHHOM JaBJIEHUH.

I/I3MepCHI/IC CHJIBI ITIOBEPXHOCTHOI'O HATAKCHUS.

OMNBITEI ¢ MBUIBHBIMH TJIEHKAMU.

CwmauuBaHme.

KaHI/IHHHpHLIG SABJICHUS.

Mopenu HEHBIOTOHOBCKOM KUIKOCTH.

Crioco0bl U3MEPEHUsT BIIaYKHOCTH.

UccnenoBanne HarpeBaHus U TUIABJIEHNUS KPUCTAJUINYECKOTO BEIIECTBA.

Buel nedopmarimii.

Habnronenne mansix nedopmariuid.

Yuenuueckuii axkcnepumenm, nabopamopnusie padomoi, npAKMUKyM.

N3yuyenune 3aKOHOMEPHOCTEN MCapeHUs )KUIKOCTEN.

N3mepenne yneabHON TEMIOThI IUIABJIEHHUS JIbJA.

N3yuyenue CBOMCTB HACBHIILIEHHBIX IIAPOB.

N3mepenne abCOMOTHOM BIIAKHOCTH BO3yXa M OIIEHKAa MAacChI TApOB B IIOMEIIEHUH.

N3mepenne koa¢uirrieHTa MOBEPXHOCTHOTO HATSDKCHUSL.

N3mepenne momyst FOnra.

HccenenoBanne 3aBUCHMOCTH iehopMaIiiy pe3NHOBOTO 00pa3ia OT MPHIOKEHHON K HEMY CHIIBI.

Pa3zaen 4. DiekTpoaMmHAMUKA.

Tema 1. Fnexkmpuueckoe noe.

Onekrpuzanus Ted M €€ NpPOSBICHMS. OJeKTpUdYecKui 3apsin. J[Ba Buaa a3neKTpuyeckux 3apsafgoB. IIpoBOIHMKHM, AWAIEKTPUKH M IOIYIPOBOIHUKH.
OneMeHTapHBIN AEKTPUUECKUH 3apsii. 3aKOH COXPaHEHHS IEKTPUIECKOro 3apsia.

Bzaumopneticteue 3apsnos. Todednsie 3apsapl. 3akoH Kyrona.

OnekTpuaeckoe moiie. Ero meiicTBre Ha SIEKTPHICSCKHIE 3apsiIbl.

HampsoxkéanocTs amextpudeckoro monst. [I[poOHsii 3apsia. JInaun HapsHKEHHOCTH ANeKTprUdecKoro moist. OTHOPOTHOE IIEKTPHIECKOE TOoTe.

[ToTeHManbHOCTh 3JIEKTPOCTATHUECKOro Moysd. PasHOCTH MOTEHNMAnoB M HanpsbkeHHe. [loTeHnmanbHasi SHEPrHs 3apsga B DIEKTPOCTATUYECKOM IIOJE.
[lorenunan snekrpocratndeckoro moist. CBsi3b HANPsDKEHHOCTH MO M PAa3sHOCTH MOTEHLHUAJIOB JUIS 3JICKTPOCTATHUECKOro MOoJs (Kak OXHOPOIAHOrO, TaK U
HEOTHOPOJTHOTO).

[IpyHIHI Cynepno3UIUH SJEKTPUIECKUX TOJIEH.

[lone Toueunoro 3apsina. Ilone paBHOMepHO 3apskeHHOW cdeprl. Ilone paBHOMepHO 3apsKeHHOro o o0béMy mapa. [lojge paBHOMEpHO 3apsKEHHOMN
0ECKOHEUHOM MI0CKOCTH. KapTHHBI TMHMI HaNPsHKEHHOCTH ATHX IOJIed M 3KBUITOTEHLIUAIBHBIX I0BEPXHOCTEH.

IIpoBOAHUKH B 37EKTPOCTATHYECKOM IT0JIE. Y CIIOBHE PABHOBECHS 3aPs/IOB.

JIIIEKTPUKH B JIEKTPOCTATHUECKOM MoJie. J(ManekTpudeckas MPOHUIIAEMOCTb BEIECTBA.

KonpencaTop. DneKkTpoéMKOCTb KOHAEHCATOPA. DINEKTPOEMKOCTh MJIOCKOT0 KOHJEHCAaTOopa.



[NapannensHoe coeanHeHue KoHAeHcaTopoB. [locnenoBarenbHoOe coenHEHEe KOHAEHCATOPOB.

OHeprus 3apspKEHHOr0 KOHIEHCaTopa.

JBr>xenue 3apspKeHHOW YacTULIBl B OJTHOPOJIHOM 3JIEKTPUUECKOM MOJIE.

TexHuueckne ycTpoWCTBAa U TEXHOJOTHUYECKHE MPOIECCHI: AIEKTPOCKOM, JJIEKTPOMETP, SJEKTPOCTaTUYECKas 3alluTa, 3a3eMJICHHE 3JIEKTPONpHO0pOB,
KOHJIeHCaTOpHI, TeHepaTop Ban ne ['paada.

Hemoncmpayuu.

VYCeTpolicTBO ¥ IPUHLIMIL JECHCTBUS JIIEKTPOMETPA.

DJeKTpUYEecKoe ToJe 3apsSKEHHBIX [IIAPUKOB.

OJeKTpUYecKoe Moe ABYX 3apsKEHHBIX IIACTHH.

Mogensb anekrpocraTuaeckoro reiepatopa (Bau ne ['paada).

[IpoBOAHMKH B 37EKTPHUUECKOM IIOJIE.

DNeKTpocTaTHIECKast 3aIIuTa.

YcTpoiicTBO U JIeiiCTBUE KOHAEHCATOPa ITOCTOSIHHON U IEpEMEHHON EMKOCTH.

3aBUCHMOCTH 3IEKTPOEMKOCTH TTIOCKOTO KOHIEHCATOPa OT IIJIOMIA U TNIACTHH, PACCTOSHUS MEXIY HUIMH U JUAJIEKTPUIECKON TTPOHUIIAEMOCTH.

OHeprus >IeKTPUUIECKOro Mo 3apsHKEHHOr0 KOHAeHCaTopa.

3apsaaka U pas3psaKa KOHAEHCATOpa Yepe3 pe3ucTop.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomoi, RPAKMUKyMm.

OreHka cuil B3aUMOJICHCTBUS 3apsKEHHBIX TEII.

Habmnronenue npespaliieHust SHEPTUU 3apsKEHHOI0 KOHAEHCATOpa B SHEPTUIO U3JIyYEHUS CBETOIMOAA.

M3ydeHue nmpoTekaHus TOKa B 1IETU, COEprKallleld KOHIeHCcaTop.

Pacnpenenenue pa3HOCTH MOTEHINATIOB (HAIPSKEHUS) IPU I1OCIE0BATEILHOM COEIMHEHUN KOHIEHCATOPOB.

Hccnenosanue pa3psaa KOHIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmoannwlit 3n1eKmpuvecKuii mox.

Cuna Toka. [locToSHHBIHN TOK.

YcnoBus CymiecTBOBaHUS MMOCTOSTHHOTO dJIEKTprIecKoro Toka. Mcrounnku Toka. Hanmpsokenne U u DJIC &.

3akoH OMa AJ1 ydacTKa LIEH.

DneKTpuYeckoe CONPOTUBIIEHUE. 3aBUCUMOCTh CONPOTHUBIICHUS OAHOPOAHOTO MPOBOXHHUKA OT €ro JJIMHBI U IJIOIIAAM IMONEPEYHOro CeYeHUs. Y AeNIbHOE
CONPOTHBIICHUE BEIIECTRA.

[locnenoBaTensHOE, MapauIeNbHOE, CMEIIAHHOE COSIMHEH e TPOBOTHNKOB. Pacuér pa3BeTBIEHHBIX AnekTprueckux neneil. [Ipasuna Kupxrodga.

Pabota snexTpuueckoro Toka. 3akon Jxoymns—JleHna.

MoOIIHOCTE 3JIEKTPUYECKOro TOKa. TeroBas MOIHOCT, BbIENsIeMast Ha PE3UCTOpE.

3JIC u BHyTpeHHEe CONPOTUBIIEHNE NCTOUYHMKA TOKA. 3akoH OMa [UIsl MONHON (3aMKHYTOMN) RJIEKTPUYECKON 1end. MOIIHOCTh NCTOUHMKA ToKa. KopoTkoe
3aMbIKaHUE.

Konnencatop B enu NOCTOSIHHOTO TOKA.

TexHn4yeckne ycTpolcTBa U TEXHOJIOTMYECKHUE MTPOLECCHI: aMIIEPMETP, BOJIBTMETP, PEOCTAT, CYETUHMK DJIEKTPUUECKOW IHEPTUU.



Hemoncmpayuu.

W3mepenne CHITBI TOKA U HANTPSHKCHUSL.

I/ICCHCHOBaHI/Ie 3aBUCUMOCTH CWIBI TOKA OT HAIIPSKCHUA JIA pE3UCTOpPA, JIaMIIbl HaAKaJIMBaHUA U CBETOAUOAA.

3aBUCHMOCTH COIMMPOTHUBJICHUA HWINMHAPUYCCKUX ITPOBOAHUKOB OT JJIMHBI, IUIOIIAAX MOMIEPEYHOI'0 CCUCHHA U MaTCpuaa.

HccnenoBanre 3aBUCUMOCTH CHITBI TOKa OT COMPOTHBIICHHS MTPH TIOCTOSIHHOM HATIPSIKCHUH.

[Ipssimoe uzmepenne IJIC. KopoTkoe 3aMbIKaHNE TaIbBAHUYECKOT O 3JIEMEHTA U OlIEHKA BHYTPEHHET O COMPOTUBIICHHUS.

CriocoObl coelMHEeHUsT ICTOYHUKOB Toka, D/1C GaTtapeii.

HccnenoBanne pa3HOCTH MOTEHIIMATIOB MEXTy TIONIOCAMH UCTOYHHUKA TOKA OT CHJIBI TOKA B IEITH.

Yuenuueckuii axkcnepumenm, nabopamopnuie pabomol, npAKMUKyM.

HccnenoBanne cMenaHHOTO COEANHEHUS PE3UCTOPOB.

Wzmepenune yaenbHOro COMPOTHBIIEHHUS TPOBOJHHKOB.

I/ICCHCHOBaHI/Ie 3aBUCUMOCTH CWJIBI TOKA OT HAIIPSAKCHUA I JIaMIIbl HaKaJIMBaHHA.

YBenudenne npeaena u3MepeHus aMmrepMerpa (BoIbTMETpa).

M3mepenne D/]C u BHYTpEHHETO COMTPOTUBIICHUS HCTOYHHUKA TOKA.

Uccnenosanue 3aBucumoctr J/IC raibBaHMUECKOro JIEMEHTa OT BPEMEHU IPH KOPOTKOM 3aMBIKaHHH.

HccnenoBanne pa3HOCTH MOTEHIIMATIOB MEXTy TIOIOCAMH UCTOYHHUKA TOKA OT CHJIIBI TOKA B IIEITH.

HccnenoBanne 3aBUCHMOCTH TOJIE3HON MOIITHOCTH UCTOYHHKA TOKA OT CHIIBI TOKA.

Tema 3. Toxku 6 paznuunslx cpeoax.

OnexTpudeckass MPOBOJUMOCTh PA3TUYHBIX BEIIECTB. DJEKTPOHHAS MPOBOJUMOCTH TBEPABIX METALIOB. 3aBHCHMOCTH CONPOTHUBIICHHUS METAJUIOB OT
TemnepaTypsl. CBepXIIpOBOANMOCTb.

DNeKTpudIecKkrii TOK B BaKkyyMme. CBOWCTBA 3IIEKTPOHHBIX ITYYKOB.

[NomynpoBoganku. CoOCTBEHHAS U PUMECHAS TPOBOIUMOCTE TOITYIIpOBOAHKUKOB. CBoiicTBa p—N-niepexona. IlomynpoBonHUKOBBIE TPHOOPHI.

DNEeKTPUIECKHIA TOK B AIIEKTPOIUTAX. DIEKTPOIUTHIECKAS JUCCOMMANN. DIeKTPoau3. 3akoHbl Dapajes s HIEKTPOIH3a.

ONeKTpUIEeCcKil TOK B Ta3ax. CaMOCTOATEIBHBIN M HECAMOCTOSITENILHBIN pa3psia. Pa3mudHbIe THITH CaMOCTOSITENBHOTO paspsaaa. Momawms. [Tnazma.

TexHnyeckne yCTpOCTBa M MPAKTHYECKOE MPUMEHEHHWE: Ta30pa3psAHbIE JIAaMIBI, JJIEKTPOHHO-ITy4YeBas TpyOKa, IMONYIPOBOJHUKOBBIE TMPHOOPHI: THOI,
TPaH3UCTOpP, GOTOINO, CBETOANO, TATbBAaHUKA, pa)MHIPOBAHUE ME/TH, BHIIIJIABKA AIFOMUHUS, SJIEKTPOHHAS MUKPOCKOITHSL.

JHemoncmpayuu.

3aBUCHMOCTH CONPOTHBIICHHSI METAJIIOB OT TEMIIEPATyPHI.

[IpoBOANMOCTB SIEKTPOTUTOB.

3akoHsbI 2nekTponuza Papanes.

HckpoBoii pas3psia v MpoBOIUMOCTh BO3IyXa.

CpaBHEHHE TPOBOJIMOCTH METAJUIOB U ITOMYTIPOBOIHHUKOB.

OmHOCTOPOHHSIS TPOBOAMMOCTH U0/,

Yuenuueckuii 3xcnepumenm, nabopamopHuie padomol, NPAKMUKYM.

Habnronenue snektponmsa.



Wzmepenue 3apsiia 0AHOBAJICHTHOTO HOHA.

HccnenoBanne 3aBUCUMOCTH COMTPOTHUBIICHUS] TEPMOPE3UCTOPA OT TeMIIePaTypBhI.

CHsiTHE BOJBT-aMIIEPHOH XapaKTEPUCTUKH THO/A.

DHU3HYECKUI NPAKTUKYM.

CriocoObl M3MepeHHsT (U3MYECKUX BEIMYMH C WCIOJIb30BAHWEM aHAJOTOBBIX M IM(POBBIX HU3MEPHUTEIBHBIX MPUOOPOB M KOMIBIOTEPHBIX JATYUKOBBIX
cucreM. AOCOIIOTHBIE U OTHOCUTENBHBIE TOTPEIIHOCTH M3MepeHni Gpu3nuecknx BennyrH. OLeHKa TpaHHIl TOTPEITHOCTEH.

[IpoBeneHrne KOCBEHHBIX HW3MEpPEHHH, HUCCICHOBAHUNM 3aBHCUMOCTEH (PU3MYECKHMX BEIMYMH, MPOBEPKA MPENJIOKEHHBIX THIOTe3 (BBIOOp M3 padort,
OITMCAHHBIX B TEMAaTHYECKHX pazjienax «YUeHHYECKUH IKCIIEPUMEHT, JIA00pATOPHBIE pa0OThI, TPAKTUKYM)).

MexnpenMeTHbie CBSI3H.

Uzyuenne xypca pusnkn yrnyonéHHoro ypoBHs B 10 Kllacce OCYIIECTBIISIETCS € YIETOM COJIePKaTENbHBIX MEXKITPEIMETHBIX CBA3eH C KypcaMH MaTEeMaTHKH,
OUONOTHH, XUMHH, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemnbie nonamus, c6A3aHHblE C UZYUEHUEM MENO0006 HAYYHO20 NOZHAHUA: SIBIICHUE, HAYYHBIH (aKT, TUIIOTEe3a, (PU3MUecKast BETMYMHA, 3aKOH,
TeopHs, HaOIIOJIeHNE, SKCIIEPUMEHT, MOJICTIMPOBaHNE, MOJIeIb, H3MEPEHHE, TIOrPEITHOCTH U3MEPEHUH, H3MepUTEIbHBIE TPUOOpPHI, IIHdpoBas 1adbopaTtopusi.

Mamemamuxka: peuieHre cUcTeMbl ypaBHeHUU. JIuHeliHas ¢yHKws, napabona, runepbona, ux rpaduku W cpoiicrBa. TpuroHomerpudeckue QyHKIHU:
CHHYC, KOCHHYC, TAaHT€HC, KOTAaHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO. BEKTOPHI M MX MPOEKIIMK HA OCH KOOPAHMHAT, CIIOKEHHE BEKTOPOB.

Buonozus: Mmexannieckoe JIBWKEHUE B )KHUBOU Mpupoe, tuddy3us, 0cMOC, TEITOOOMEH JKUBBIX OPTraHU3MOB, TETUIOBOE 3arpsI3HEHUE OKPYKAIOIIEH Cpebl,
yTHIIN3aIMs OMOOPTaHWYECKOrO TOIIMBA ISl BBHIPAOOTKH «TEIIOBOW» M AJICKTPOIHEPTUH, MOBEPXHOCTHOE HATSDKEHHE W KAaNWJUIPHBIC SBICHHSA B IIPUPO/IE,
JIEKTPUYECKUE SIBJICHUS B )KUBOW IIPUPOLE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOGHHE aTOMOB M MOJEKYJ, MOJIb BELIECTBA, MOJIpHAas Macca, NOIyuYe€HHE HaHOMAaTEpUaJoB, TEIJIOBbIE
CBOMCTBAa TBEPIBIX TeJ, >KUIKOCTEH M TIa30B, XKUJIKUE KPUCTAJUIBl, 3JIEKTPUUECKHE CBOICTBAa METaJUIOB, JJIEKTPOIUTHYECKAs IUCCOLMAIMS, IajbBaHHUKA,
3JIEKTPOHHAS MUKPOCKOIIHS.

T'eozpaghua: BnaxxHOCTh BO3/IyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonozusa: npeoOpa3oBaHUE IBUKEHUH C HMCIOJIH30BAHHEM MEXAaHU3MOB, YUET CyXOro M JKHUAKOTO TPEHHUS B TEXHHUKE, CTATHYECKHE KOHCTPYKLIHU
(KpoHIITEHH, pemeéryaTble KOHCTPYKIMH), UCIIOJIb30BAHUE 3aKOHOB COXPAHEHHS MEXAaHUKH B TEXHUKE (TMPOCKOI, BOIXOMET U APYTHUE), JBUraTelb BHYTPEHHETO
CropaHus, napoBas TypOHMHA, OBITOBOM XOJIONWJIBHUK, KOHIUIMOHEDP, TEXHOJOTMH IOMY4YEHHUS COBPEMEHHBIX MAaTEpUaoB, B TOM 4YHCIE HAHOMAaTEpHaJOB, U
HAHOTEXHOJIOTHH, JJIEKTPOCTaTUYECKas 3allNTa, 3a3eMJICHHE JIEKTPONPHOOPOB, Ta30pa3psiiHbIE JIaMITbl, TOIYIPOBOIHUKOBEIE IPUOOPHI, TalbBaHUKA.

11 KJIACC

Paznen 4. DinekTpoamHaAMuKA.

Tema 4. Maznummnoe noane.

BzaumogelicTBre MOCTOSIHHBIX MarHUTOB H IMPOBOJHUKOB C TOKOM. MarautHoe 1osie. Bekrop MarHuTHON uHIyKnud. [IpuHIUN cyneprno3uinu Mar HUTHBIX
nosield. JIMHUM MarHUTHOM MHIYKIUU.

MarauTtHoOe TI0J1€ IPOBOAHHUKA C TOKOM (TIPSMOTO TIPOBOIHUKA, KATYIIKH M KPYroBoro BuTka). OmeIT Dpcrena.

Cuna Amrepa, e€ HanpaBJI€HUE U MOZYJIb.



Cuua JlopeHua, e€ HampaBlieHUe U MOAYJb. J[BrkeHHe 3apsKeHHON YacTHIIBI B OJHOPOAHOM MarHMTHOM mojie. Paborta cuisl Jlopenna.

MaruutHoe nosie B Beectse. @eppoMarHeTUKy, napa- U JUaMarHeTUKU.

TexHuueckre ycTpoicTBa U TEXHOJIOTHYECKHUE MPOLIECCHI: PUMEHEHNE MOCTOSIHHBIX MarHUTOB, 3JIEKTPOMArHUTOB, TECTEP-MYIBTUMETDP, 3JIEKTPOBUTATENh
Sxo0H, yCKOPUTENH IEMEHTAPHBIX YaCTHII.

Hemoncmpayuu.

KapTrna nuHAN MHAYKIMY MATHUTHOTO TIOJIS TTOJIOCOBOTO U TOAKOBOOOPAa3HOT0 MOCTOSTHHBIX MATHUTOB.

Kapruna nuHMi MarHuTHON MHAYKITUH MOJIS JUIMHHOTO MPSIMOT0 MPOBOAHKUKA M 3aMKHYTOT'O KOJIBIIEBOTO MMPOBOHUKA, KATYIIIKU C TOKOM.

B3anmMopnelictBre JByX IPOBOJHUKOB C TOKOM.

Cuna Ammepa.

HeticrBue cuiibl JIopeH1ia Ha MOHBI 2JIEKTPOJIUTA.

Habnronenve ABMKeHUs MydKa 3JIEKTPOHOB B MATHUTHOM TIOJIE.

[puHIMT ASHCTBUS IIEKTPON3MEPUTENBHOT 0 MPUOOPa MarHUTOIEKTPUIECKON CHCTEMBI.

Yuenuueckuii 3xcnepumenm, nabopamophusie padomoi, NPAKMUKYM.

HccnenoBanre MarHuTHOTO TIOJIS IIOCTOSTHHBIX MarHUTOB.

HccnenoBanne cBOWCTB eppOMAarHETHKOB.

HccnenoBanne nefiCTBUS IOCTOSHHOTO MarHUTa Ha paMKy C TOKOM.

N3mepenue cuiibl Amriepa.

M3yueHne 3aBUCHUMOCTH CHIIBI AMIIEpa OT CUJIbI TOKA.

Onpenenenrie MAarHUTHOM MHAYKIMY HAa OCHOBE M3MEPEHUS CHIIBI AMIIepa.

Tema 5. Inekmpomaznumnas uHOYKYus.

SBnenuve sneKTpoMarauTHONW WHAYKIUH. [IoTok BekTopa MaranTHOU nHAYKIMH. DJC nHIAyKnn. 3aK0H 3eKTpoMarHuTHON nHayknnn Dapasnes. Buxpesoe
anekTpudeckoe noiue. Toku Dyko.

O/1C wHAYKIUY B IPOBOAHUKE, ABIKYIIEMCS] B OAHOPOJIHOM MAarHUTHOM TIOJIE.

IIpaBuno Jlenna.

WNunykruBHOCTH. KaTyika MHAYKTHBHOCTH B IIEMTH TIOCTOSHHOTO ToKa. SIBnenne camonayknun. J/1C caMOMHAYKITHH.

DHeprust MAarHUTHOT'O TOJISL KATYILKH C TOKOM.

DIEKTPOMArHUTHOE TOJE.

TexHuueckne ycTpoUCTBa U TEXHOJIOTMUECKUE IPOLECChl: HHAYKIMOHHAS M1€4b, COJICHOU/, 3a1lIMTa OT 3JICKTPU3aLUUHU TEN IPU ABMKEHUH B MArHUTHOM I10J1€
3emin.

Hemoncmpayuu.

HaGumoienvie ssBneHnst 371€KTPOMAarHUTHON HHTyKITHH.

UccnenoBanue 3aBucumoctd DC UHAYKLIHUH OT CKOPOCTH U3MEHEHUSI MATHUTHOI'O MTOTOKA.

[IpaBuno Jlenua.

[lanenve MmarHuTa B alFOMUHUEBOH (METHON) TpyOe.

SIBneHue caMOUHIYKIU Y.



UccnenoBanue 3aBucuMoct IC caMOMHIYKIIUK OT CKOPOCTH M3MEHEHUSI CUIIBI TOKA B LICTIH.

Yuenuueckuit sxcnepumenm, nabopamopnusie padomol, NPAKMUKYM.

UccnenoBanue sABieHUS SICKTPOMATHUTHONW WHTYKITHH.

OmpeneneHre HHAYKIIUA BUXPEBOIO MAarHUTHOT'O TTOJIS.

UccnenoBanue siBIeHUs CAMOMHIYKIIUH.

COopka MoJIelTi AJIEKTPOMArHUTHOTO I'eHepaTopa.

Paznen 5. Kosiebanusi u BOJIHBI.

Tema 1. Mexanuueckue Konebanus.

Konebarenshas cucrema. CBOOOJHBIE KOTEOAHHS.

lapmonnueckue koyebanus. KuHemaTnueckoe W JUHAMHYECKOE OMHUCAHME. DHEPreTHYECKOE ONMUCaHHWe (3aKOH COXPAHEHUS MEXaHWYECKOH JHEPruu).
BbIBOII AMHAMUYECKOTO OIMCAHUS TAPMOHHYECKUX KOJICOAHUHN M3 MX SHEPreTUYECKOr0 U KUHEMAaTHUECKOrO OMMCAHMUS.

Awmrmmutyna u (asza xonebanuit. CBSI3b aMIUTATYABI KOJIEOAHUN NCXOTHON BETUIMHBI C aMILTUTYIaMA KojleOaHUN e€ CKOPOCTH B YCKOPEHHSI.

[lepron u uactora koneOanuid. Ilepuon ManbiXx CBOOOIHBIX KOJIEOAHHMI MaTeMaTHUEeCKOro MasTHHKA. Ileprnon CBOOOAHBIX KojeOaHUH MPYKUHHOTO

MasITHHKA.

[lonarue o 3aryxatommx KoneOaHusAX. BemHyxneHHsie xonebanusa. Pezonanc. PesonancHas kpuBas. BrnusHue 3aTyxaHus Ha BHJ PE30HAHCHOW KPHBOH.
ABToKone0aHMS.

TexHHuecKHe yCTPOHCTBA U TEXHOJIOTHYECKHUE IIPOLIECCHI: METPOHOM, Yachl, KayeIu, My3bIKaJIbHbIE HHCTPYMEHTHI, ceficMorpad.

Hemoncmpayuu.

3anmch KonedaTenbHOro IBUXKECHUSI.

HaGumoenrie He3aBUCHMOCTH TIEpHOIa MaIbIX KolleOaHMi Tpy3a Ha HUTH OT aMIUTHTYIbI.

HccnenoBanne 3aTyxaromux KoaeOaHUH 1 3aBUCHMOCTH TI€PHUOIa CBOOOTHBIX KOJIeOaHUH OT CONPOTHBIICHUSI.

UccnenoBanne xonebannii rpy3a HA MACCHBHOM MPYXKUHE C TENBI0 (POPMUPOBAHUS MPEACTABICHUN 00 UA€aTHHON MOAETH MPY>K MHHOTO MasITHHAKA.

3aKoH COXpaHEHUS YHEPTUHU MpH KoJIeOaHUAX Tpy3a Ha MPYKIHE.

HccnenoBanne BEIHYKICHHBIX KOJIEOAHHH.

Hab6monenme pesonaHca.

Yuenuueckuii 3xcnepumenm, nabopamopHuie padomol, NPAKMUKYM.

Nsmepenne neprona cBOOOTHBIX KOJIeOaHUN HUTSIHOTO U MPYKHHHOTO MasTHHKOB.

Nzydenne 3ak0OHOB ABIKEHUS Tella B X0/e KonebaHWi Ha yIpyroM MmoIBece.

Wzydenne nBMKEHNS HUTSHOTO MasTHUKA.

[IpeoOpazoBaHue SHEPTUH B IPYKMHHOM MasITHUKE.

HUccnenoBanne yObIBaHUS aMILTATY/IBI 3aTYXAIOMIMX KOJICOAHHH.

HccnenoBanne BEIHYK/ICHHBIX KOJIEOAHHIA.

Tema 2. Dnekmpomaznummuoie Konedanu.

Konebarenpubiii koHTYp. CBOOOJHBIEC SJEKTPOMAarHUTHBIE KOJI€OaHUS B HAEAIBHOM KoieOaTenbHOM KOHType. Popmyrna Tomcona. CBs3b aMIUUTYBI
3apsiia KOHAEHCATopa ¢ aMILTUTYIOH CHJIBI TOKa B KOJIe0aTeIbHOM KOHTYPE.



3aKOH COXPaHEHUS YHEPTUU B UJICATBHOM KOJIe0ATEIIbHOM KOHTYPE.

3aTyxaromue 3IeKTPOMarHUTHbIE KojieOaHus. BRIHYKICHHBIC AIEKTPOMAarHUTHEIC KOJICOaHUSI.

[lepeMenHbIii TOK. MOIIHOCTh TEPEMEHHOTO TOKAa. AMIUIMTYIHOE W JCHCTBYIOIEEC 3HAYCHUE CUJIBI TOKA M HANPSDKCHUS TNPU pPa3u4HON (popme
3aBHUCHMOCTH MTEPEMEHHOI0 TOKA OT BPEMEHH.

CunyconnanbHbBIN TIepeMeHHBIN TOK. Pe3ucTop, KoHIeHCAaTOp M KaTyIlIKa MHAYKTUBHOCTH B I[EMU CHHYCOMIAJILHOTO TIEPEMEHHOr0 ToKa. Pe3oHaHC TOKOB.
Pe3oHancC HanpsxeHU.

Wneanwsubiii Tpanchopmatop. [IponsBoacTBo, nepenada v NoTpeOICHUE SISKTPUISCKON IHEPTUH.

OKOJIOTHYECKUE PUCKHU TPU TIPOU3BOJICTBE 3IeKTpo3Hepruu. KynbpTypa ncnoap30BaHus 3JI€KTPOIHEPTHH B TIOBCETHEBHOMN KU3HHU.

TexHnyeckne ycTpoicTBa U TEXHOJIIOTHYECKHE MTPOIECCHI: JIEKTPUUECKUI 3BOHOK, T€HEPAaTOp NEPEMEHHOI0 TOKA, JIMHUH dJIEKTporepenay.

Hemoncmpayuu.

CBoOOTHBIE IIEKTPOMArHUTHBIE KOJeOaHMsI.

3aBUCHMOCTh YaCTOThI CBOOOHBIX KOJICOAHUN OT HHAYKTUBHOCTH M EMKOCTU KOHTYpA.

OcmIorpaMMBbI AIEKTPOMArHUTHBIX KOJIeOaHUH.

['eneparop He3aTyXaroMMUX 3JIEKTPOMArHUTHBIX KOneOaHuH.

Mogenb 3IeKTpOMarHUTHOTO TeHepaTopa.

BbIHyX1€eHHbIE CHHYCOU1aJIbHbBIC KOJICOaHNI.

Pesucrop, kaTyiika MHIyKTUBHOCTH M KOHJIEHCATOP B LIENHU IEPEMEHHOI0 TOKA.

Pe3oHaHC npu nociaenoBaTenbsHOM COSAUHEHUH PE3UCTOPA, KaTYIIKA MHAYKTUBHOCTH U KOHIEHCATOPA.

YeTpolicTBO ¥ IPUHIIMTT ISHCTBUS TpaHchopMaTopa.

Mopenp TMHUY 3JEKTPOIIepenayu.

Yuenuueckuii 3xcnepumenm, nabopamophuie padomol, NPAKMUKYM.

Wzydaenune tTpanchopmaTopa.

HccnenoBanue nepeMeHHOr0 TOKa Yepe3 MOCIeI0BaTEIbHO COCAMHEHHBIE KOHACHCATOP, KATYLIKY U PE3UCTOP.

HaGumoienvrie 31eKTpOMarHUTHOTO PE30HAHCA.

UccnenoBanne pabOTH HCTOYHUKOB CBETA B IEMH MTEPEMEHHOT0 TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUNHBLE GOIHBL.

MexaHuueckue BOJIHBI, YCIOBHUSI MX pachpocTpaHeHus. llomepednble M mpofoibHble BOJHBL. llepumoa, CKOpocTh pacnpOCTpaHEHHs] U JUIMHA BOJHBI.
CBoiicTBa MEXaHMYECKIX BOIIH: OTPAKEHHE, IIpeNioMiIeHue, HHTephepeHuns u audpaxims.

3Byk. CxopocTs 3ByKa. I poMKkocTh 3ByKa. Beicora Tona. TemOp 3ByKa.

[IIymoBoe 3arpsA3HeHNE OKPYKAIOIIEH CPENbI.

ONEKTPOMATrHUTHBIE BOJHBL. Y CJIOBHS U3IYUEHUS 3JIEKTPOMArHUTHBIX BOIH. B3anMHasi opueHTalus BEKTOPOB B 3JIEKTPOMarHUTHOM BOJIHE.

CBo¥iCTBa 3NIEKTPOMAarHUTHBIX BOJIH: OTPaKEHUE, MTPEJIOMIICHHE, TTONSIpHU3ANHs, HHTepPEepEHITHS 1 TP PaAKIIHSL

[Ixana 37eKTpOMarHuTHBHIX BOJH. [[prMeHeHne 3IeKTpOMarHUTHBIX BOJTH B TEXHHUKE U OBITY.

[IpuHUmMIEI paguocBsI3u U TeneBueHus. Paguonokamusi.

DNEeKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpebl.



Texuuueckue ycTpoicTBa U MpaKTHUECKOE IPUMEHEHHE: MYy3bIKalbHbIE HHCTPYMEHTHI, pajap, paJuonpuéMHUK, TeneBU30p, aHTeHHa, Tenedon, CBY-neus,
yABTPa3BYKOBas TUATHOCTUKA B TEXHUKE U MEAULIMHE.

Hemoncmpayuu.

OO0pa3oBaHHe U PACIPOCTPAHEHHE TTOMIEPEYHBIX M ITPOIOIBHBIX BOJIH.

Konebmromeecst Teno kak HCTOUYHHK 3BYKa.

3aBUCUMOCTH JUINHBI BOJIHBI OT 4YaCTOTbI KOHC63HI/II\/'I.

Ha6HIO[IeHI/Ie OTpaXXCHUA U MPEIIOMJICHUA MCXaHUYCCKHUX BOJIH.

Habnronenne nnrepdepeHy u muppakiiui MEXaHHUECKUX BOJH.

AKyCTHUYECKUH pe30HaHC.

CBoiicTBa ynbTpa3ByKa U €ro IpUMeHEHHe.

HaGutoieHre CBsi3u IPOMKOCTH 3BYKa U BBICOTHI TOHA C aMILTUTYION M YaCTOTON KOJICOaHU.

HccnenoBanne cBOWCTB 3JIEKTPOMArHUTHBIX BOJH: OTPa)KeHUE, MPEIOMIICHUE, MOsipru3aus, Judpaxius, nHTepdepeHIus.

OOHapyxeHre HHPPAKPACHOTO U YIbTPadUOJICTOBOr0 U3JTydEHHUH.

Yuenuueckuii 3xcnepumenm, nabopamophusie padomoi, NPAKMUKYM.

N3yuyenune napamMeTpoB 3ByKOBOU BOJIHBI.

N3yuenue pacripocTpaHeHUs 3ByKOBBIX BOJIH B 3AMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

IIpsamonuHeliHOE pacrpocTpaHeHue cBeTa B oAHOpoiHOM cpene. JIyu cBera. ToueuHbli MCTOYHUK CBETA.

OtpakeHue cBeTa. 3aKOHBI OTpaxkeHus cBeTa. [locTpoenne n3obpakeHnil B IWIOCKOM 3epkaie. Chepuaeckue 3epkania.

[Ipenommnenne cBera. 3aKOHBI TpENOMIIEHUS cBeTa. AOCONMIOTHBIM MOKa3aTens mpenomiieHus. OTHOCUTENBHBIN MoKa3zaTenb mpeinoMieHns. [locTosHCTBO
YaCcTOTHI CBETA W COOTHOIIIEHHUE JUTHH BOIIH IIPY TIEPEX0ie MOHOXPOMATHIECKOT'O CBETa Yepe3 TPaHMIly pas/ielia ABYX ONTHYECKUX CPe.

Xon mydeit B mpusme. Jucrepens cBera. CoxkHBIN cocTaB Oemoro cera. L{ger.

ITonHoe BHyTpeHHEe oTpaxkeHue. IIpeaenbHblil yroi MOJIHOTO BHYTPEHHETO OTPaK CHHUSL.

Cobuparomye U paccenBaromye JUH3BL. ToHKas JmH3a. DOKyCHOE PAacCTOSHUE M ONTHYECKas CHJIa TOHKOW JTMH3BL. 3aBHUCHMOCTH (DOKYCHOTO PacCTOSHHS
TOHKOU c(heprIecKoi JTMH3BI OT €€ TeOMEeTPUN M OTHOCUTENHHOTO MIOKA3aTeNs MPEeTOMIICHHSL.

®opMyiia TOHKOU JTMH3BL. Y BEIHUYEHUE, JABAEMOE JTUH30M.

Xon myda, TPOMIENIIEr0 JIMH3Y IO NMPOW3BOIBHBIM YIIIOM K €€ TIIaBHOW omthyeckod ocu. IlocTpoeHme m3o00paskeHUI TOYKM M OTpe3ka MpSIMOA B
COOMPAOIINX W PACCEUBAIOIINX JIMH3aX U X CHCTEMaX.

OnTraeckune mpudopsl. Paspemiaromas crtocoOHOCTh. [1a3 kak onTHYeckas CUCTeMa.

[Ipenenb npUMEHNMOCTH TEOMETPUIECKON ONTHKHY.

BonnoBas ontuka. MaTEepdepenius cBera. KorepeHTHbIE HCTOUHUKHU. Y CJIOBUS HAOMIOIEHNS MAKCHMYMOB 1 MHHHUMYMOB B WHTEP(EPEHIIMOHHON Ka pPTHHE
OT JBYX KOT'€PEHTHBIX HCTOUHUKOB. [IpuMephI KitaccuecKuX HHTEP(HEPEHITMOHHBIX CXEM.

Hudpaxmms cBera. [ludpakunonHas pemérka. YcCIOBHE HAOMIOJCHUS TJaBHBIX MAaKCUMYMOB TIpU TAaJIeHHHM MOHOXPOMAaTHUYECKOTO CBETa Ha
T(PPAKIMOHHYIO PEIIETKY.

[Nonspusanus ceera.



Texuuueckne ycTpoiicTBa U TEXHOJIOTHYECKHE MPOLECCHl: OYKH, JyMa, MEPUCKOI, (oToammapart, MAUKPOCKON, MPOESKIUOHHBIN ammnapat, NpOCBETICHUE
ONTHKH, BOJIOKOHHASI ONITHKA, AM(PaKIHOHHAS PEHIETKA.

Hemoncmpayuu.

3aKOHBI OTPaKEHUsI CBETA.

UccnenoBanue npenomiieHus cBera.

Habnronenre nomHoro BHyTpeHHEr 0 OTpaskeHrsl. Moienb CBETOBO/IA.

HccnenoBanue xoaa CBETOBBIX ITyYKOB Uepe3 TIOCKOMApaIUICIbHYIO TUIACTHHY B IPU3MY.

HUccnenoBanne cBONCTB N300paKEHUM B TMH3AX.

Mogaenu MUKpOCKOIIa, TeTeCKora.

HaGionenue natepdepeHIny CBETa.

HabnroneHre 11BETOB TOHKUX TJIEHOK.

HaGionenue qudpakiuu cBera.

Uzyuenne muppakimOHHON PEIIETKH.

Ha6monenne nudpakimoHHOTO CIIEKTpa.

Habmronenme mucriepcuu cBeTa.

Habnronenvie nonspusanuu cera.

IIpumMeneHue NoIIPOUIOB AJIsI U3YUEHHS MEXaHHMUECKUX HaIlPsDKEHUH.

Yuenuueckuii sxcnepumenm, nabopamopnsie padbomoi, nPaKmuKym.

W3mepenue nokazaTess NpeIOMIIEHHs CTEKIIa.

Hccnenosanue 3aBUCUMOCTH (DOKYCHOI'O pacCTOSHUS OT BELIeCTBa (Ha NPUMEPE KUAKUX JIUH3).

W3mepenue GpoKyCHOTo paccTOSHUS paCCEMBAIOILUX JIUH3.

[ony4enune n3o0pakeHUs: B CUCTEME U3 MIJIOCKOI'O 3€pKaja U JIMH3BI.

[Tony4enue n3o0pakeHus: B CUCTEME U3 JIBYX JIMH3.

KoncTpynpoBaHue Te1eCKONMYECKUX CHCTEM.

Hab6monerne mudpakmuu, HHTepPEpEHITNN U MOJIIPHU3AINHA CBETA.

Wzyuyenune nonspuzaunu cBera, OTPaKEHHOIO OT TOBEPXHOCTH JUAJIEKTPHKA.

Wzyuenne naTepdepeHIINH Ta3epHOro U3TyUEHHs Ha ABYX ILEIIX.

HaGmonenne nucniepcun.

HaGmonenne n uccnenoBanue qudpakiroOHHOTO CIEKTPA.

W3mepeHne AMHBI CBETOBOW BOJHBI.

[lony4enue cnekTpa U3JIy4eHuUs! CBETOAMOAA IPY ITOMOIIM AU(PPAKIHOHHON PEIIETKY.

Paznen 6. OcHOBBI clienHAIbHON TEOPHH OTHOCHUTEJILHOCTH.

I'paHuIBl PUMEHUMOCTH KJIACCUYECKON MeXaHUKHU. [locTynaThl cnennanbHON TEOPUH OTHOCUTEIBHOCTH.

IIpoctpancTBeHHO-BpeMeHHOM nHTepBal. [Ipeodpa3zoBanus Jlopenua. Y ciaoBue npuuuHHOCTH. OTHOCUTENBHOCTH OJHOBPEMEHHOCTH. 3aMelJIeHHe BpeMEeHH
U COKpalIeHUE JUINHBL.



DHeprus ¥ UMIYJbC PEISITUBUCTCKON YaCTHUIIBI.

CBs13b Macchl ¢ HEPrHeil U UMITYJICOM PENITUBHUCTCKON YaCTHIIBL. DHEPTHs MOKOSL.

TexHuYecKre yCTpPOMCTBA U TEXHOJIIOIMYECKUE IPOLIECCHL: CITyTHUKOBBIE TPUEMHUKH, YCKOPUTENH 3aPSKEHHBIX YaCTHLL.

VYdeHnueCKHii SKCIIEPUMEHT, JIa00paTOPHBIE Pa0OTHI, MPAKTUKYM.

Omnpenenenre UMITYJIbCA M JHEPTHH PEISITUBUCTCKUX YacTHIl (TI0 POTOrpadusiM TPEKOB 3apsHKEHHBIX YaCTHUI] B MATHUTHOM TIOJIE).

Pa3zpnen 7. KBanToBasi pusuka.

Tema 1. KopnycKynaphno-60110860ii 0yanusm.

PaBHOBecHOE TeII0BOE M3TyueHue (M3IydeHne aOCOIFOTHO Y€pPHOro Tena). 3akoH cMmenienus Buna. ['unoresa [1nanka o KBaHTax.

®doTOoHBI. DHEPTHUs U UMITYJILC (JOTOHA,

doroapdexr. Onbithl A. I'. Ctoneropa. 3akonsl porodddekra. YpapHenue Ditnmrerina s Goroaddekra. «Kpachas rpanuia» Gorosddexra.

JaBneHue cBeta (B YaCTHOCTH, JIABJICHHE CBETa Ha a0COIFOTHO MOTJIONIAIOIIYI0 U aOCOMIOTHO OTpaxarolyto noBepxHocts). Oneitel 1. H. Jlebenera.

Bomnrossie cBoiicTBa yactuil. Bomusl me bpoitnsa. Jynmnaa BomHEI e Bpoiiis u pasMepsl 00JIaCTH JIOKATU3AINN JBYKYIIEHCS JacTUIbl. KopmycKysspHO-
BOJTHOBOM jayasu3M. JIudpakims 3IeKTpOHOB HA KPUCTAJUIAX.

Crennduka nzmepenuit B Mukpomupe. CooTHoOIIeHHs HeonpenenéaHocTel [ eiizenbepra.

TexHuuUeckne ycTpOHCTBA M TEXHOJOTMYECKUE TPOLECCHI: CIIEKTPOMETP, (POTO3NIEeMEHT, (OTOAATUHK, TYHHEIBHBIH MHKPOCKOI, COJHEYHas OaTapes,
CBETOJHO.

Hemoncmpayuu.

®DoroddheKT Ha YCTaHOBKE C IMTHKOBOU TIACTHHOM.

HccnenoBanme 3ak0HOB BHEMTHET0 GoTodddexra.

HccnenoBanne 3aBUCUMOCTH COMTPOTHBIIEHHUS MTOTYITPOBOAHUKOB OT OCBEUIEHHOCTH.

Ceeroanon.

ConHeunas OaTapes.

Yuenuueckuii 3xcnepumenm, nabopamophuie padomol, NPAKMUKYM.

Uccnenosanne doropesncropa.

N3mepenne moctossHHOM 1 tanka Ha ocHOBe uccienoBanus Gorodddexra.

HccnenoBanne 3aBUCHMOCTH CHITHI TOKA Y€pe3 CBETOUO OT HAIPSDKEHHSL.

Tema 2. @uzuka amoma.

OnBITH IO HCCIEAOBAHUIO CTpoeHns atoMa. [lmanerapHas mozxens atoma Pesepdopaa.

[ocrynater bopa. M3zny4yenne u normomieane (OTOHOB MIPH MEPEXO/IE ATOMA C OTHOT'O YPOBHS YHEPTUHU HA IPYTOM.

Buner cniektpoB. CriekTp ypoBHEW SHEPTHH aTOMa BOJIOPO/Ia.

CrioHTaHHOE U BHIHYXKJIEHHOE H3IydeHue cpera. Jlazep.

TexHn4eckne ycTpolCTBA U TEXHOIIOTUYECKHE ITPOIECCHI: CIIEKTPAIbHBIN aHaTN3 (CIIEKTPOCKOIT), JIa3ep, KBAHTOBBIA KOMITBIOTED.

Jemoncmpayuu.

Mogpens ombita Pesepdopaa.

Habnronenue nuHeHyaThIX CIEKTPOB.



VYerpolicTBO U iefcTBUE CUETUMKA MOHU3UPYIOIINX YACTHII.

OmnpeneneHue IIUHBI BOTHBI JA3€PHOI'0 U3IYUYCHHUS.

Yuenuueckuit sxcnepumenm, nabopamophusie padonol, NPAKMUKYM.

HaGiroieHne muHEHYaToro CrekTpa.

HccnenoBanue criekTpa pa3pesKeHHOr0 aTOMapHOro BOIOPO/Ia U U3MEPEHHE TOoCTOosTHHON Puibepra.

Tema 3. Qusuxa amomnozo a0pa u I1EMeHMAPHBIX YACHUY,

Hyxnonnas monens snapa ['efizenOepra—lBanenko. 3apsn sapa. MaccoBoe yucio sjpa. M30Tomnsl.

PanuoaktuBHOCTB. Anb(da-pacmna. DIeKTpOHHBII U TO3UTPOHHBIN OeTa-pacnaj. ['amMmma-u3nyueHue.

3aKoH paguOaKTUBHOTO pacmnana. PajgnoakTuBHBIC M30TONBI B mpupoje. CBONCTBA MOHU3UPYIONIETO H3Iy4YeHHs. BiusHHE pagioakTUBHOCTA HA >KHUBBIC
opranu3mbl. EcrecTBenHbIN QoH n3mydeHus. [lozumerpus.

DHeprus CBsI3U HYKIIOHOB B sjpe. SnepHbie cuitbl. Jled ekt Macchl spa.

SAnepubie peakiuu. JleaeHue u cuHTe3 saep. SaepHbie peaktopsl. [Ipo0ieMbl ypaBiseMoro TEPMOAIEPHOrO CHHTE3a. DKOIOTHYECKUE aCIIEKThI Pa3BUTHS
SJIEPHON SHEPTETUKH.

MeTombl peruCTpaliK U UCCIICIOBAHUS DJIEMEHTAPHBIX YaCTHII.

OyHmaMeHTaIbHbIe B3auMoaeicTBrs. bapronsr, Me30HEI 1 JienToHbI. [IpencraBnenne o CtanmapTHON Moaenu. KBapK-riit0oHHAs MOJIENb aIPOHOB.

Owusuka 3a mpenenamu CtangaptHoi Mojenu. TéMHas MaTepust 1 TEMHAsI SHEPTHS.

EnuaCcTBO hmzndeckoil KapTHHBI MUpA.

Texamdeckne ycTpoHWCTBa W TEXHOJIOTMYECKHE IIPOIECCHI: JO3MMETP, Kamepa BUibCcoHa, SACPHBIM PEakTop, TEPMOSICPHBINH peakTop, aToMHas OomOa,
MarHUTHO-PE30HAHCHAs TOMOTpadus.

Yuenuueckuit sxcnepumenm, nabopamophusie padbomol, NPAKMUKYM.

HccnenoBanre TPEKOB YacTHII (ITO TOTOBBIM (hOTOrpadusm).

HccnenoBanne paanoakTHBHOTO (DOHA ¢ MCIIOIBE30BAHUEM JO3UMETpA.

Nzydenne normomienns 6eTa-4yacThIl aTFOMITHHEM.

Pa3zgen 8. DjieMeHTBI ACTPOHOMHUHM U ACTPOPUINKH.

OTambl pa3BUTHSA acTpoHOMHH. [IpHKIagHOe W MHPOBO33pEHUYECKOE 3HAUCHUE acTPOHOMHUH. [IpUMEHNMOCTh 3aKOHOB (VM3UKHU I OOBSICHEHUS ITIPH POIBI
KOCMHYECKUX 00HEKTOB.

Meroapl acTpOHOMHYECKUX HccienoBaHmii. CoBpeMeHHBIE ONTHIECKHE TEECKOITBI, paAHOTEIECKOITbl, BHEATMOC( epHAS aCTPOHOMUSI.

Bun 38é3qHoro Heba. Co3Besus, sipkue 3BE3IBI, IIAHETHI, UX BUIUMOE JIBUKEHHE.

ComnHeyHas cucTema.

Connue. ConHeuHast akTUBHOCTb. Mcrounuk sHepruu ConHLa U 3BE3 L.

3BE3bl, UX OCHOBHBIE XapaKTEPUCTUKU. JnarpaMma «CHeKTpalbHBIN KJIacC — CBETUMOCThY. 3BE3/bI TJIABHOM MOCIEA0BATENbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTbY» JUIS 3BE3/ JIAaBHOM mocienoBaTenbHOCTU. BHyTpeHHee cTpoeHue 3BE31. COBpEeMEHHbBIE MPEACTABICHUS O MPOUCXOXKACHUH U dBoitonuu ConHia u
3BE37. OJTambl )KU3HU 3BE3].

Mnineunsiit IlyTe — Hama Nanaktuka. [Tonoxxenue u nuxkeHue Connua B [anaktuke. Tunel ranaktuk. Panuoranaktuku U kBazapbl. YEpHbIE ABIPHL B siApax
rajakTHK.



Bcenennas. Pacumpenne Beenennoii. 3akon Xa06ma. Paz6eranue ranakruk. Teopust bonbmoro B3peiBa. PennkroBoe nzimydeHue.

Macmrabnas ctpyktypa Beenennoii. Meraranaktuka.

Hepeménnpie npo0ieMbl aCTPOHOMUHU.

Yuenuueckue naonrwoenuas.

Habnronenust 3BE3nHOro HebGa HEBOOPYKEHHBIM TJ1a30M C HCIOIB30BAHHWEM KOMIBIOTEPHBIX MPUIOKEHUH IUIS OMNpeNeNieHHs TOJIOXKEHUsT HeOeCHBIX
00BEKTOB HAa KOHKPETHYIO JIaTy: OCHOBHBIE co3Be3/ust CeBEpHOr0 MOMYIIAPHUs U SIPKUE 3BE3IBL.

HaGmonenus B Teneckon JIyHbI, I1aHeT, TYMaHHOCTEH M 3BE3THBIX CKOIUICHUH.

Du3NYeCKUH NPAKTHKYM.

CriocoObl M3MepeHHst (QU3MYECKUX BEIMYHUH C WCIOJIb30BAHWEM aHAJIOTOBBIX M IM(POBBIX U3MEPUTEIBLHBIX MPUOOPOB M KOMIBIOTEPHBIX JATYUKOBBIX
crcrteM. AOCOJIOTHBIE U OTHOCUTENBHBIE TOTPENTHOCTH U3MepeHni pu3nuecknx BennyrH. OLeHKa TpaHHIl TOTPEITHOCTEH.

[IpoBeneHne KOCBEHHBIX W3MEPEHUH, HWCCICAOBAHMH 3aBHCUMOCTEH (DM3MYECKMX BENWYHMH, MPOBEPKA MPEJIOKEHHBIX THIOTe3 (BBIOOp M3 pador,
OIMCAaHHBIX B TEMATHUECKUX pa3zenax «YYeHHIeCKHi KCIIEPHUMEHT, Ja0opaTOpHbIe paboThl, MPAKTUKYM»).

00600 aoniee MOBTOPeHHUeE.

OO6o01IeHre M cHcTeMaTU3alMs COJEpXKaHWs pasfeinoB Kypca «MexaHukay, «MonekymspHas (U3MKAa U TEPMOAHHAMHUKAY, «DIEKTPOJUHAMUKAY,
«Konebanus u BonHbI, «OCHOBBI CIIEIIHAILHON TEOPHH OTHOCUTEIBHOCTHY, «KBaHTOBas pHU3MKa», « DNEMEHTH ACTPOHOMHH U aCTPOQU3UKI.

Ponb ¢u3uKku 1 acTpOHOMHUH B DKOHOMHUYECKOW, TEXHOJIIOTHYECKON, COIMANBHON M ATHUYECKOH cdepax JesTeTbHOCTH YeJIOBEKa, POJib U MECTO (PH3HKH H
ACTPOHOMHHM B COBPEMEHHOW HAyYHOH KapTHHE MHpa, 3HAYCHHUE OIMUCATENBHON, CHCTEMATH3HUPYIOMICH, OOBSCHUTEIHHON M TPOTHOCTHYCCKOW (QYHKITHN
(u3MYECKON TEOPHUH, POJIh (PU3UUECKOM Teopuu B (HOPMUPOBAHUH MPEACTABICHUH 0 (PU3MUCCKON KapTHHE MUPA, MECTO (PU3MUCCKON KapTHHBI MUPa B 00IIEM PSIy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEICTABIECHUI O IPUPOAE.

MexnpeaMeTHbie CBS3H.

Nzydaenne xypca ¢pusnkn yriryoa€HHOro ypoBHA B 11 Kitacce oCcymecTBIIsIeTcs ¢ yIETOM COJepKAaTETbHBIX MEXIIPEAMETHBIX CBSI3eH C KypcaMH MaTEeMAaTHKH,
OMOJIOTHH, XUMHH, Teorpa( i ¥ TEXHOIOTHH.

Mesxcnpeomemnble NOHAMUA, CBA3AHHbLE C U3YUEHUEM MEMO008 HAYUHO20 NO3ZHAHUA: SBIICHNE, HAYIHBIN (aKT, TUTIOTe3a, (PM3NYecKas BeTMINHA, 3aKOH,
Teopusi, HabIIoIeH e, SKCIIEPUMEHT, MOJIETTHPOBAHIE, MOZEIh, H3MEPEHHE, TOTPENTHOCTH U3MEPEHUH, N3MEpUTENbHBIE TPUOOPHI, ITU(POBast TaO0PaTOPHSI.

Mamemamuxka: penieHre CUCTEMBI ypaBHEHHA. TpHroHoMeTpudeckne (yHKIHUU: CHHYC, KOCHHYC, TaHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHYECKOE
TOXAECTBO. BEKTOPHI M WX MPOEKIIMU Ha OCH KOOpJWHAT, CIOKeHHe BeKTOpoB. [IpomsBomHble sneMeHTapHBIX QyHKIWH. [Ipu3Haku momoOust TpeyroabHUKOB,
olpeneNneHre TUIOMAIN TIOCKUX (GUryp U o0béMa Ted.

Buonozua: s>nexktpuyeckue SIBICHUS B JKUBOW MPHPOJE, KoiedaTeIbHbIE NBIDKEHHUS B JKUBOW IPHPOJE, SKOIOTHYECKHE PHUCKH TPH TMPOU3BOJICTBE
3JIEKTPOIHEPTUH, AIEKTPOMArHUTHOE 3arPsI3HEHUE OKPYKaIOUIe cpeibl, yIbTPa3BYKOBasi NMATHOCTHKA B MEAUIMHE, ONTUYECKUE SIBICHUS B )KUBOU MIPUPOZE.

Xumusa: cTpoeHrE aTOMOB M MOJIEKYJ, KPUCTAIUTNYECKass CTPYKTypa TBEPIBIX TeJl, MEXaHU3MbI 00pa30BaHUs KPUCTAILUTMIECKOW PEMIETKH, CIEKTPaIbHbIi
aHaJu3.

T'eozpaghus: MarHUTHBIE TIOMIOCA 3€MITH, 3aJIEKU MarHUTHBIX Py, (OTOChEMKaA 3eMHOM IMMOBEPXHOCTH, ceiicMorpad.

TexHnonozusn: NpuMEHEHNE TIOCTOSHHBIX MAarHWTOB, 3JIEKTPOMArHWUTOB, 3JEKTPOJBUTATENh SIKOOM, TeHepaTop MepeMEHHOro TOKa, WHAYKIIMOHHAsS Tedb,
JIUHUM 3JIEKTpOIepenay, 3JeKTPOIBUTATENb, pajgap, paauolnprHEMHUK, TeNeBU30p, aHTeHHa, TenedoH, CBY-meds, ynmpTpa3ByKOBas TUATHOCTHKA B TEXHHKE,



NIPOEKIMOHHBINA anmapaT, BOJOKOHHAs OITHKA, CONHEYHas Oarapesi, CIHyTHMKOBblE HPUEMHHUKH, SJepHAs SHEPreTMKa U OSKoNornd €CKHE AaCIIEKTHI €€

pa3BUTHSL.



[INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3UKE HA YPOBHE CPEJJHET'O OBIIEI'O OBPA3OBAHUAJIMYHOCTHBLIE
PE3VYJIBTATBI

JJMYHOCTHBIE PE3YJIBTATHBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHUs yueOHOro npeamera «Dusnka» MOMMKHBI OTpakaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYaroIIUXCsl PyKOBOACTBOBATHCS
cOpMUPOBAHHOW BHYTpPEHHEW MO3MLIMEH JHYHOCTH, CHCTEMOH IICHHOCTHBIX OpHEHTAllMH, MO3UTUBHBIX BHYTPEHHHX YOCKICHHI, COOTBETCTBYIOIIMX
TPaJUIMOHHBIM IIEHHOCTSIM POCCHHCKOI0 OOIIECTBa, pacIIMpeHne >KU3HEHHOIO OIBITA M OMbITA JICITEIBHOCTH B MPOIECCE Peai3alid OCHOBHBIX HAIpaBlICHUN
BOCIIMTATENIbHOM JIEITETLHOCTH, B TOM YUCIIE B HaCTH:

rPa’kIaHCKOT0 BOCIIUTAHMSA:

® ChOpMUPOBAHHOCTH TPAYKIAHCKOHN MOZUIMK 00YYAIOMIETOCs KAK aKTHBHOTO M OTBETCTBEHHOTO YJIeHa POCCUHCKOro OOIIecTBa;

® IPUHATHE TPAJAUINOHHBIX O0IIEYEeTIOBEYECKUX TYMAaHUCTHUECKUX U IEMOKPATHUECKIX [IEHHOCTEH;

® TOTOBHOCTh BECTH COBMECTHYIO JICATENLHOCTh B HHTEpPECaX IpakJJaHCKOro 00IIECTBa, Y4aCTBOBATH B CAMOYIPABIICHUN B 00Pa30BaTEIbHON Op raHU3AIINY;

® YMEHHE B3aUMOJICHCTBOBATh C COIIMATBHBIMUA HHCTUTYTAMH B COOTBETCTBUU C UX (YHKIUSIMH U HA3HAYCHUEM;

© FOTOBHOCTh K TYMaHUTAapPHON U BOJIOHTEPCKOMN JESITEIBHOCTH.

NMATPUOTHYECKOI'0 BOCIIMTAHUSA:
® c(hOpMHUPOBAHHOCTHh POCCHIMCKOM TpakIaHCKOH WICHTHYHOCTH, TATPHOTH3MA,;
® [ICHHOCTHOE OTHOLICHUE K I'OCYJapCTBEHHBIM CUMBOJIAM, IOCTHXKEHUSAM POCCUMCKUX YUEHBIX B 00JIaCTH (DU3UKHU U TEXHUKE.
AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHMA:
® c(hOpPMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STUUECKOT'O [10BEJICHUS;
® C1I0COOHOCTh OLIEHUBATh CUTYAIMIO U IPUHUMATh OCO3HAHHBIE PEIIECHHs, OPUEHTUPYSICh HA MOPajIbHO-HPAaBCTBEHHBIE HOPMBI M LIEGHHOCTH, B TOM YHCJIE B
JIEATENIBHOCTH YYEHOIO;
® OCO3HAHUE JIMYHOIO BKJIaZa B [IOCTPOSHUE YCTOMUUBOIO OyILyIIero.
3CTETHYECKOr0 BOCIIUTAHMA:
® 3CTETUYECKOE OTHOLIEHUE K MUPY, BKIIFOYasl 3CTETUKY Hay4YHOI'O TBOPUECTBA, IPUCYIIEro (PU3MUECKOI HayKe.
TPYAOBOI'0 BOCIIUTAHMSA:
® IHTEpEC K Pa3nU4HbIM chepaM mpodecCHOHANBbHON AEATENbHOCTH, B TOM YHCJE CBS3aHHBIM C (DM3MKOH M TEXHHMKOH, YMEHHE COBEPIIATH OCO3HAHHBIN
BBIOOp OynmyIei mpodeccuu U peaTn30BbIBaTh COOCTBEHHBIE KIN3HEHHEIE TIIaHbI;
© TOTOBHOCTB M CIIOCOOHOCTH K 00pa30BaHUIO M CaMOO0OPa30BaHUIO B 001acTH (\M3UKH HA TMPOTSHKEHUN BCEH KU3HU .
JKO0JIOTHYECKOr0 BOCIIMTAHUSA:

® chOpMUPOBAHHOCTH IKOJIOTHUECKON KyJIbTYpPhI, OCO3HAHHUE ITI00ATFHOIO XapaKTepa 3KOJIOTHYECKUX Ipo0diieMm;

® IUTAHWPOBAHUE U OCYILIECTBIEHUE IEHCTBUI B OKpYXKalOIIel Cpelie Ha OCHOBE 3HAHUS LeJel yCTOMYHNBOro pa3BUTHSI YETOBEUECTBA;

® pacCIIMpPEHHE OMBITA ASSITEIBHOCTH KOJIOTHIECKON HAPaBICHHOCTH Ha OCHOBE MMEIOIINXCS 3HAHUH 10 (U3HKe.

HEHHOCTH HAYYHOI0 MO3HAHUS:



® cpOpMUPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS (PU3NYECKON HAYKU;
® OCO3HAHUE LIEHHOCTH HAYYHOH JIEATEIbHOCTH, TOTOBHOCTH B Tpoliecce U3ydeHUs: (PU3NKU OCYLIECTBIATh IPOCKTHYIO H HCCIEAO0BATENBCKYIO ACATENBHOCTD
WHIUBUAYAJIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATBI

IMo3naBaTenbHbIe yHHBEPCAJIbLHbIE YUeOHbIe 1€l CTBUS
Ba3zoBble 1oruveckue aeiicTBus:
® CaMOCTOATENFHO (POPMYJIMPOBATh U aKTYaJU3UPOBATh IPOOJIEMY, pACCMaTPUBATh €€ BCECTOPOHHE;
® ONIPEICIATH 1EH JISITEIbHOCTH, 33/1aBaTh MTapaMeTPhl U KPUTEPHH UX JTOCTHKCHHS,
® BLISIBIISITH 3aKOHOMEPHOCTH M ITPOTUBOPEUHS B paCCMaTPUBAEMBIX (PH3MUECKUX SBIICHUSX;
® pazpabaThIBaTh TUIAH PENICHUs ITPOOJIEMBI ¢ YIETOM aHAIIM3a HMEIOIINXCSl MaTepUaIbHBIX M HEMaTepHAIbHBIX PECYPCOB;
® BHOCHUTBH KOPPEKTUBELI B ICATCIIbHOCTE, OUCHUBATE COOTBETCTBUE PE3YJILTATOB LICIAM, OLICHUBATE PUCKU HOCJ’IC}ICTBI/Iﬁ JACATCIIBHOCTH,
® KOOPJAUHUPOBATH U BBINIOJIHATH pa60Ty B YCIIOBUAX pCAaIbHOI'0, BUPTYAJIbHOI'O U KOM6I/IHI/IpOBaHHOFO BSaHMOHeﬁCTBHH;
® pa3BUBATH KPCATUBHOC MBINUICHUEC MTPHU PEIICHUU JKU3HCHHBIX HpO6.]'IeM.
Ba3oBble uccienoBareabcKue AeiicTBUSA !
® BJIaJICTh HAYYHOH TEPMUHOJIOTHEH, KITFOYEBBIMU TIOHITUSME U METOAaMHU (DU3HYECKON HAYKH;
® BJIaJICTh HABBIKAMHU YUeOHO-MCCIEOBATENLCKOW W MPOSKTHOM JIEATENFHOCTH B 00NACTH (PU3HKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIbHOMY
MOMCKY METOJIOB pPEIIeHNUs 3a71ad (PU3NIECKOro COJIepIKaHus, TPUMEHEHUIO Pa3InYHbIX METOJOB TIO3HAHWS,
® BJIa/IeTh BUAAMH JISSITEIHHOCTH 110 MTOJyYEHWIO HOBOTO 3HAHUS, €r0 MHTEPIIPETAIINH, TPE00Pa30BaHUIO U MPUMEHEHHUIO B PA3TUYHBIX yUeOHBIX CUTYAIUAX,
B TOM YHCII€ TIPH CO3TaHUH YIEOHBIX MPOEKTOB B 00IACTH (PH3HKH;
® BBISIBIISITh MTPUYNHHO-CIIEAICTBEHHBIE CBA3HM WM aKTyaJIM3WPOBATH 3a/lady, BBIABUTATH THIIOTE3Y €€ pEIIeHWs, HAXOIWUTh apryMEHTHI IS JOKa3aTelbhCTBa
CBOWX YTBEP)KICHUM, 337]aBaTh MapaMeTPhl M KPUTEPUH PEIICHUS;
® AHAJIM3UPOBATH TIOIYYEHHBIE B XOZE PEIICHHUS 3aJadll pe3yabTaThl, KPUTUYECKA OLIEHWBATh MX JOCTOBEPHOCTH, MPOTHO3WPOBATH M3MEHEHHE B HOBBIX
YCIIOBUSIX;
® CTaBUTH U (OPMYITHPOBATH COOCTBEHHBIC 3a7]a9l B 00pa30BATENBHON JEITEIHHOCTH, B TOM YHCIIE IPH U3YIEHUU (PU3UKH;
® 1aBaTh OIIEHKY HOBBIM CHUTYAIUsIM, OIEHHBATh IPHOOPETEHHBIN OIIBIT;
® yMETh IIEPEHOCUTH 3HAHUS 110 (PU3UKE B MPAKTUIECKYIO 00IaCTh KU3HEAEATENFHOCTH;
® yMEeTh MHTETPUPOBAThH 3HAHUS U3 Pa3HBIX y4eOHBIX PEAMETOB;
® BEIJIBUTaTh HOBBIC HJIEH, MIPEIIAraTh OPUTHHAIBHEIE MTOIXO/IbI M PEIICHMS;
® CTaBUTH MTPOOIIEMBI U 33][a49H, JIOMTYCKAIOIINE aTbTEPHATHBHBIE PEIICHMSL.
PaGora ¢ nunopmanueii:
® BJIa/IeTh HaBBIKAMH TOJTY4YeHUS WH(OOPMAIUN (PU3UIECKOTO COAEPIKAHMS U3 UCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOSTENBHO OCYIIECTBIATH MOUCK, aHAIN3,
CUCTEMaTH3aINIO0 U HHTEPIIPETANNIO0 WH(OPMAITUH PA3IMYHBIX BUJIOB U (hOPM IPEICTABICHUS;



® OLICHUBATH JIOCTOBEPHOCTH MH(OPMAITUH;
® IICTIOJIB30BATh CPEJCTBA MH(POPMAIMOHHBIX U KOMMYHHUKAI[MOHHBIX TEXHOJIOTUN B PEICHHH KOTHUTUBHBIX, KOMMYHHUKATUBHBIX U OPTaHU3AIIMOHHBIX 3a/1a4
C coOmojeHHeM TpeOOBaHHMI SPrOHOMHMKH, TEXHHUKH O€30MaCHOCTH, THUTHEHBI, PECypcoCOCpeKEHHs, MPABOBBIX M OITHYCCKUX HOPM, HOPM
“H(OPMAIMOHHON 0E30I1aCHOCTH;
® CO3/1aBaTh TEKCTHI (PU3MUECKOT'O COJIEPIKAHUS B Pa3IMUYHbIX opMarTax ¢ ydéroM HazHAUYCHUS MHGOPMAIIMU U 1ISJICBOW ayJUTOPUH, BRIOMPAst ONITHMAJIbHYIO
(hopMy MIPENCTABICHUS U BU3yaTH3aI1H.
KoMMyHHKAaTHBHBbIE YHUBEPCAJIbHBIE YUeOHbIE IeiiCTBHA:
® OCYILECTRIIATH OOIICHNE Ha YpOKaX (PU3UKU M BO BHEYPOUHOM JIEITSILHOCTH;
® PacIIo3HABATh MPEANOCHUTKA KOH(MIMKTHBIX CUTYallui U CMATYATh KOH(JIUKTBI,
® pa3BEPHYTO U JIOTHYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCTIOIB30BAHUEM SI3LIKOBBIX CPEJICTB;
® IOHUMATh U UCIOIH30BATh MIPEUMYIIIECTBA KOMAHIHON U WHANBUIYATIHLHOM paOOTHI,
® BIOMPATh TEMATUKY M METOJIbl COBMECTHBIX JICHCTBUH C yu4ETOM OOIIMX MHTEPECOB U BO3MOMXKHOCTEH KaXKJI0T0 WieHa KOJIEKTHUBA;
® IPUHUMAThL 1€ COBMECTHOW JESITEIBHOCTH, OPTaHW30BBHIBATH M KOOPIWHHUPOBATH IEUCTBHUS MO €€ JIOCTHIKCHHIO: COCTAaBJSATh IUIAH JCHCTBHMA,
pacupeaessTh POau ¢ yUéTOM MHEHHH YUaCTHHUKOB, 00CYKIaTh Pe3y/IbTaThl COBMECTHOM pabOThI;
® OIIEHUBATh KAYECTBO CBOCTO BKJIAJla M KAKJOI0 yJaCTHUKA KOMaH/ bl B OOIIMH PE3YNIbTAT 110 Pa3pabOTaHHBIM KPUTEPUSIM;
® IIpeyIaraTh HOBBIE MIPOEKTHI, OIIEHUBATh WU C TIO3UIINU HOBU3HBI, ODPUTHHAIIBHOCTH, TIPAKTHYECKON 3HAYMMOCTH;
® OCYIIECTBIATH MO3UTHBHOE CTPATETMUECKOE ITOBEACHNE B PA3IMYHBIX CUTYAIUSX, TPOSBIISTh TBOPUECTBO M BOOOpaKEHHE, OBITh MHUITMATHBHBIM.
PeryasiTuBHbBIe YHHBepcalbHble YUeOHbIe AeiicTBUSA
Camoopranuszauus:
© CaMOCTOSITEIbHO OCYIIECTBIIATH MO3HABATENBHYIO JEATENBHOCTh B OOJMACTH (PU3UKK M aCTPOHOMHH, BBISIBIITH MPOOJIEMBI, CTaBUTHh U (HOPMYITHPOBATH
CcOOCTBEHHBIE 3a/1a4H;
© CaMOCTOSITEIBHO COCTABIIATH IDIAH PEIIeHHS PAcUETHBIX M KadeCTBEHHBIX 3ajad, IUIAH BBITIOJHEHHS MPAaKTHUECKOW paboThl ¢ y4ETOM WMEFOIINXCS
pecypcoB, COOCTBEHHBIX BO3MOXXHOCTEH W MPEAIOYTECHHIA;
® 1aBaTh OIIEHKY HOBBIM CHUTYaIlHsM;
® PACIIMPATH PAMKH y4eOHOTO MpeIMeTa Ha OCHOBE IMYHBIX MTPEAIOYTEHUIH;
® JleTIaTh OCO3HAHHEIN BBIOOD, apTyMEHTHPOBATH €ro, OpaTh Ha Ce0sl OTBETCTBEHHOCTD 32 PEIICHIIE;
® OILIEHUBATh MPHUOOPETEHHBIN OITBIT;
® C1IOCOOCTBOBATH (DOPMHUPOBAHHUIO U TIPOSIBIICHUIO IPYIUIIUH B 00JacTH (DU3HUKH, TTOCTOSTHHO TTOBBIIIATH CBOM 00pa30BaTENbHBIA U KyIbTYPHBIN YPOB €Hb.
CaMOKOHTPOJ1b, IMOLMOHAIbHBIA HHTEJJIEKT:
® 1aBaTh OIIEHKY HOBBIM CHUTYaIlsIM, BHOCUTh KOPPEKTUBHI B ISITENFHOCTh, OLIEHUBATH COOTBETCTBHE PE3YIHTATOB IEISIM;
® BJIa/IeTh HABBIKAMH TI03HABATEIIEHON PEIIEKCHU KaK OCO3HAHUS COBEPIIAEMBIX JEHCTBUHN M MBICIUTEIBHBIX TPOIIECCOB, UX PE3YIHTATOB M OCHOBAHMIA,
® IICTIONTB30BATh MPUEMBI pepIIeKCHu ISl OLIEHKU CUTYAllH, BEIOOpa BEPHOTO PEIICHHS,
® yMETh OIIEHNUBATh PUCKU M CBOEBPEMEHHO MPUHUMATh PEIICHUS 110 UX CHIDKEHHUIO;
® IPHHUMATh MOTHBBI U apT'YMEHTHI JIPYTUX TIPU aHATN3E PE3yJIbTaTOB JIeITeIbHOCTH;



® IpUHUMATH ce0sl, TOHMMasi CBOM HEIOCTAaTKH U JOCTOMHCTBA;
® IPUHAMATh MOTUBBI U apPTyMEHTHI JPYTHX HPHU aHAIN3€e Pe3yIbTaToB ACATENbHOCTH;
® [IPU3HABATH CBOE MPaBO M MPaBO JPYrHX Ha OMIHOKH.
B mpomecce QOCTHXKEHHS JHMYHOCTHBIX PE3YJNBTATOB OCBOCHHUSI MPOrpaMMBl MO (HU3HMKE A YPOBHS CpEOHEro o0mero oOpa3oBaHUs Y OOYHYaIOMIUXCS
COBEPIICHCTBYETCS dYMOIMOHAIBHBIN HHTEIIIEKT, MPEAIONararoii c¢()OpMUPOBAHHOCTS!
® CaMOCO3HaHHS, BKJIIOYAIOIIETO COCOOHOCTh MOHUMATh CBOE AMOIMOHAIBFHOE COCTOSIHUE, BUJIETh HAPaBICHUS Pa3BUTHA COOCTBEHHOW SMOIIMOHAILHON
cdepbl, OBITH YBEpEHHBIM B ce0e;
® CaMOperyJIMpOBaHus, BKIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHHE NPUHHMATh OTBETCTBEHHOCTh 3a CBOE TIOBE/IEHHE, CIOCOOHOCTh aJamTHpOBaThCs K
SMOIMOHAIEHBIM U3MEHEHHUSIM U MTPOSIBIISATH THOKOCTh, OBITH OTKPBITHIM HOBOMY;
® BHYTPEHHEH MOTHBAIIMH, BKIIIOYAIOIIEH CTPEMIICHHE K JOCTHKECHUIO 1E]I U YCIIeXy, ONTUMU3M, HHUIIMATHBHOCTh, YMEHHUE JICHCTBOBATh, HCXO/ISl U3 CBOUX
BO3MOKHOCTEH;
® OMITATHH, BKJIIOYAIONIEH CIOCOOHOCTh MOHWMATh AMOIMOHAIBHOE COCTOSHUE JPYTUX, YYUTHIBATH €0 MPU OCYNIECTBICHWUH OOLIEHUs, CIIOCOOHOCTH K
COYYBCTBHIO U COTIEPESKUBAHHUIO;
® COIMATIbHBIX HABBIKOB, BKJIFOUAIOIINX CIOCOOHOCTh BBICTPAMBATHL OTHOIICHHS C JPYTUMH IFOJABMH, 3a00THUTHCS, IMPOSBIATH WHTEpPEC M pas3peniath
KOH(JIUKTEHI.

IMPEJIMETHBIE PE3VYJIBTATBI

K xoniy oOydenust B 10 Kiacce mpeqMeTHBIC PE3yIbTaThl Ha YIIIYOJIEHHOM YPOBHE TOJKHBEI OTPakaTh CPOPMUPOBAHHOCTD y O0YUAIOMTUXCS YMECHUMN:

® IOHUMATh POJTb (PU3UKH B IKOHOMHUYECKOM, TEXHOIOTMIECKOH, IKOJTOTHIECKOM, COMMAIBHON W dTHYECKOH chepaxX ASSITETLHOCTH YeIOBeKa, POJIb H MECTO
(M3UKN B COBPEMEHHOW HAYYHOH KapTHHE MHUpPA, 3HAYCHHWE OMHCATEIIbHOH, CHCTEMaTH3UPYIOIIeH, OObSICHUTENhHOM M MPOTHOCTHYECKON ()yHKITHIA
(m3uUecKoil TEOpUHM — MEXaHWKH, MOJEKYIApHOW (M3WKH M TEPMOAWHAMHUKH, PONb (PU3NYECKOH TEeOpuH B (DOPMHUPOBAHWHU MPENCTABICHUH O
(hu3mdIecKoi KapTHHE MUPA;

® pa3UYaTh YCIOBHS MPUMEHUMOCTH Mojelell (DU3MYeCKUX Tel M TPOIEeCCOB (SIBICHUI): WHEpIUANbHAs CUCTEMa OTCYETa, aOCOIIOTHO TBEPIOE TEIO,
MaTepuaibHasl TOYKA, PaBHOYCKOPEHHOE MABIDKEHHE, CBOOOJHOE TajeHWe, aOCOMOTHO ympyras nedopmarusi, aOCONIOTHO YIpyroe W aOCOIIOTHO
HEYIIPYroe CTOJIKHOBEHHS, MOJENU Ta3a, JXUAKOCTH H TBEPAOro (KPUCTAUIMYECKOro) Tea, WACATbHBIA Ta3, TOYEYHBIA 3apsl, OIHOPOTHOE
ANEKTPUYECKOE TTOJIE;

® pa3nuyaTh ycIOBUA (TPaHUIBL, O0NACTH) NPUMEHUMOCTH (U3WYECKHX 3aKOHOB, MOHWMATh BCEOOMMN XapakTep (yHIAaMEHTAaITbHBIX 3aKOHOB H
OIPaHUYEHHOCTH UCIOJIH30BAHMS YACTHBIX 3aKOHOB;

® AHAIM3UPOBATh M OOBACHITh MEXaHWYECKHE NPOIECCHl W SIBIICHHS, WCIIONB3YS OCHOBHEBIE ITOJIOKEHUS W 3aKOHBI MEXaHWUKH (OTHOCHTEIBHOCTH
MEXaHW4YEeCKOTr0o JBMXKEHUs, (hOpMYIIbl KHHEMATUKNA PAaBHOYCKOPEHHOTO JIBUKEHHUS, Mpeodpa3oBaHus | anwies ais CKOPOCTH U TiepeMEIeHus], 3aK0HbBI
Herorona, mpuHIMT OTHOCUTENBHOCTH [ amiies, 3aKOH BCEMHUPHOTO TATOTEHMS, 3aKOHBI COXPAHEHUS UMITYJIbCa U MEXaHUYECKOW YHEPTHH, CBS3h PabOTHI
CHJIBI C U3MEHEHUEM MEXaHWYeCKOW SHEPTuH, YCIOBHS paBHOBECHS! TBEPAOro Teja), MPU STOM HCIONb30BaTh MATEMAaTHUYECKOE BBIPaKEHHE 3aKOHOB,



yKa3bIBaTh YCJIOBHS MPUMEHUMOCTH (PU3MUYECKUX 3aKOHOB: MpeoOpa3oBaHuii [ amuies, BTOPOro M TpeThero 3akoHOB HbIOTOHA, 3aKOHOB COXpaHEHUs
HAMITYJIbCAa U MEXAHUYECKOU 3HEPIUHU, 3aKOHA BCEMUPHOI'O TATOTEHUS;

® aHATM3UPOBAaTh W OOBSCHATH TEIUIOBBIE MPOIECCHl M SIBICHUS, HUCIONb3yd OCHOBHbIe monokeHrss MKT u 3akoHBI MONEKYNApHOH (H3HKHA |
TEPMOJIMHAMUKH (CBSI3b NABJICHHS UACAIHLHOTO ra3a co CpeAHel KMHETUYECKOW YHEepriuell TEIIOBOro IBM)KEHHSI M KOHIIGHTPAIMEH ero MOJeKyl, CBS3b
TEMIIEpaTyphl BELIECTBA CO CPEAHEH KMHETUYECKOM DHEPrUeil TEIUIOBOTrO ABUKEHMS €ro YacCTHL], CBS3b JABJICHMS UICAIBHOIO I'a3a ¢ KOHLEHTpaLueu
MOJIEKYJl U €ero Temmeparypod, ypaBHeHHe MenneneeBa—KnaneiipoHa, mepBblii 3aKOH TEPMOJMHAMHMKH, 3aKOH COXPAaHEHUS SHEPTUU B TEIJIOBBIX
mpolieccax), Mpy 3TOM UCIIOIB30BaTh MATEMATHIECKOE BHIPKEHHE 3aKOHOB, YKa3bIBATh YCIOBUS MPUMEHUMOCTH ypaBHeHUs1 MenneneeBa—Knaneiipona;

® aHANM3UPOBAaTh M OOBACHATH DJIEKTPUYECKUE SIBIICHHS, HCIONb3yS OCHOBHBIC TMOJOKEHUS M 3aKOHBI JJIEKTPOJMHAMHUKH (3aKOH COXpaHEHUs
3JIEKTPUYECKOro 3apsna, 3akoH KynoHa, MOTEHIIMANBHOCTh 3JIEKTPOCTATHYECKOTO MOJMS, MPUHIMI CYNEPHO3UINHN JEKTPUUECKUX TOJEH, MPU 3TOM
yKa3bIBas yCJIOBUS MPUMEHHMOCTH 3akoHa KyroHa, a Takke MpaKTHUYECKH Ba)KHbIE COOTHOLIEHMS: 3aKOHbI OMa JJis y4yacTKa LEeNd W Ui 3aMKHYTOH
3JIEKTPUUECKOii 11emu, 3akoH J[xoyns—JIenia, npapuina Kupxroda, 3axonsr Dapajest ist 3JEKTPOIIN3a);

® ONTMCHIBaTh (PU3MUECKUE TIPOLIECCHI U SBIICHUS, UCIIONb3Ys BETMUUHBI: MIEpEMEIIeHUE, CKOPOCTh, YCKOPEHHE, UMITYJIBC Tella U CUCTEMBI Tell, CHJIa, MOMEHT
CHJIBI, JTaBJIEHWE, TOTEHIIMAJIbHAS YHEPTHs, KMHETHYeCKasl SHEprHsi, MEXaHW4YecKas 3Heprus, paboTa CHIIBI, IIEHTPOCTPEMHUTENHHOE YCKOPEHHE, Chia
TSDKECTH, CHJIa YIIPYTOCTH, CHJIA TPEHHS, MOIIIHOCTh, SHEPTUsl B3aUMOJICUCTBHSI Tena ¢ 3eMiéi BOIM3K e€ TIOBEPXHOCTH, SHEPTHs yIpyrod nedopmariiu
MIPYKUHBI, KOIMYECTBO TEIUIOTHI, a0COMIOTHAA TeMIlepaTypa Tena, paboTa B TepMOAWHAMUKE, BHYTPEHHSSI SHEPTHs MAEATbHOTO0 OJHOATOMHOIO Tasa,
paboTa maeadpbHOrO ra3a, OTHOCHTENbHas BIaXHOCTH Bo3ayxa, KIIJl wmmeanbHOro TEmIoBOro IBUTATENs; DJEKTPUYECKOE IOJIe, HANpPSHKEHHOCTH
9JIEKTPUYECKOr0 TOJs, HANPSHKEHHOCTD MOJI TOYEYHOTO 3apsiia WK 3apsDKEHHOIO Iapa B BAKYyME U B IUDJICKTPUKE, MOTEHIIUAN 3JIEKTPOCTATHYECKOTO
IOJIS, PA3HOCTh MOTEHIMAIIOB, DJIEKTPOIBIKYIIAs CHIIA, CHJIA TOKA, HAIIPSDKEHUE, MOIIHOCTh TOKA, DJIEKTpUYECKas EMKOCTh IUIOCKOTO KOHJIEHCATOpa,
COIIPOTUBJICHUE YYAaCTKA LIENH C [TOCIEN0BATENbHBIM U IApaJUIEIBHBIM COCIUHEHHEM PE3ACTOPOB, JHEPTHS JIEKTPUUECKOT O MOJI KOHAEHCATOPA;

© 00BSICHATH OCOOCHHOCTH TPOTEKAHHs (PU3NYECKUX SBICHUI: MEXaHHMYECKOE BIDKCHUE, TEIJIOBOE ABMKEHHE YAaCTHI[ BEIIECTBA, TEIJIOBOE PaBHOBECHE,
OpoyHOBCKOe JIBIKEHHE, Iubdy3ns, HUCHapeHue, KUIEHHE M KOHICHCAlWs, IUIABJICHHE W KPUCTAJUIM3aLMsl, HAIpaBIEHHOCTh TeIlIONepenayy,
9JEKTPU3aLUs TEN, SKBUIIOTEHIIHATIbHOCTD IIOBEPXHOCTH 3aPsSKEHHOTO TIPOBOIHUKA;

® [IPOBOJIUTH HCCIIEIOBAaHUE 3aBUCUMOCTH ONHON (PM3MYECKONW BEIMUYUHBI OT APYroil C MCIONb30BAHUEM NPSAMBIX M3MEPEHHUIl, IPU 3TOM KOHCTPYHPOBATh
YCTAaHOBKY, (DMKCHPOBATh PE3yJIbTaThl MOJIYYEHHOM 3aBHCUMOCTH (PU3MUECKUX BEIUMYMH B BHUAE I'padUKOB € Y4ETOM aOCOIIOTHBIX IOTPEIIHOCTEH
W3MEPEHHH, JeTaTh BEIBOJBI 10 pE3yIbTaTaM HCCIIEIOBAHHS;

® IPOBOIUTH KOCBEHHbBIE H3MEpEHHs (QU3MUECKUX BEIMYMH, IPU 3TOM BHIOMPATh ONTHMANBHBIA METOJ HM3MEpPEHMs, OLEHMBATh AaOCONIOTHBIE H
OTHOCHTENBHBIE TOTPEITHOCTH MPAMBIX U KOCBEHHBIX U3MEPEHUIA;

® [IPOBOJIUTH OIBITHl MO MPOBEPKE MNPEATOKEHHON TUIIOTE3bl: IUIAHUPOBATh 3KCIIEPUMEHT, COOMpaTh HKCIEPUMEHTANBbHYI0 YCTAHOBKY, aHAJIM3HPOBATH
ITOJTyYEHHBIE PE3YNIBTATH] U AENaTh BBIBOI O CTATYCE NPENTIOKEHHOM THITOTE3bI;

e coOmroaTh MmpaBuiia 0€30MacHOro TpyJa NP MPOBEACHUH UCCIIEIOBAHUN B paMKaX yuyeOHOro SKCIEpHUMEHTa, MPaKTUKyMa M y4eOHO -HCCIIeI0BaTENbCKOMN
1 TIPOEKTHOH JIESITENbHOCTH C UCIIONIBb30BaHUEM U3MEPHUTEIBHBIX YCTPOHCTB U J1AOOpaTOPHOIO 00OPYAOBaHHUS;

e pemiaTh pacu€rHele 3aJadd C SBHO 3aJaHHOM M HESBHO 3aJaHHOM (HM3MUYECKOM MOJENbI0: Ha OCHOBAHMU aHajM3a YCJIOBUS OOOCHOBBIBATH BBIOOP
¢u3nveckoil MopenH, OTBeYarolleld TpeOOBaHMAM 3aJaud, NMPUMEHSITH (POPMYIbI, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYNAThl (PU3NUYECKHX TEOPUI NpH
HCIOJIB30BaHMHM MaTEMaTUYECKUX METOAOB pEIIEHUs 3a/ad, MPOBOAUTH PAacUEThl HA OCHOBAHMM MMEIOLINXCSA JaHHBIX, AaHAJU3UPOBATh PE3YJIbTATHl U
KOPPEKTUPOBATh METO/bI PELIEHUS C YYETOM IIOJIyYEHHBIX PE3Y/IbTATOB;



® periaTh KaueCTBEHHbBIE 3a/1a4H, TpeOyrolue MPUMEHEH sl 3HaHUH U3 pa3HBIX pa3lienioB Kypca GU3HKH, a TAKXKe HHTErpalliy 3HAHUH U3 JPYTUX MPEAMETOB
€CTECTBEHHO-HAYYHOI'0 IMKJA: BBICTPAUBATh JIOTMYECKYIO IEMOYKY PAaCCYyKACHHUN C OMOpOW Ha M3YyUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (U3NYECKHE
SIBJICHUS,

® JICTIONIb30BAaTh TEOPETUYECKUE 3HAHUS Uil OOBSCHEHHs] OCHOBHBIX NPUHIIMIOB Pa0OTHl HM3MEPUTENBHBIX NPUOOPOB, TEXHHUYECKUX YCTPOMCTB U
TEXHOJIOTUYECKUX MPOIECCOB;

® IPUBOJUTH IPUMEPHI BKIIA/1a POCCUICKHUX H 3apYOEKHBIX YUEHBIX-(U3UKOB B pa3BUTHE HAYKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIEr0 MHUpa, B Pa3BUTHE
TEXHUKH U TEXHOJIOT UM,

® AHAJIM3HUPOBATH U OILICHUBATH IMOCICACTBUA 6I>ITOBOI>1 u HpOHSBO}lCTBCHHOﬁ JCATCIIbHOCTH YCIIOBCKA, CBSI3aHHOH C (I)I/ISI/I‘ICCKI/IMI/I nmpoueccamu, C HOSI/II.[I/IfI
9KOJIOTHYECKOi 0e30MacHOCTH, MPENCTABICHUH O PAalMOHAIBHOM MPUPOJONOIH30BAHMH, & TAKKE Pa3yMHOM HCIIOJIb30BAHUHU JIOCTHDKEHHH HAYKU H
TEXHOJIOTUH JIJIS TATbHEUIIIEro pa3BUTHS YeIIOBEYECKOTO 00IIeCTBa;

® [IPUMEHSTH Pa3IMYHbIE CIOCOOBI paboThl ¢ MHPOpMaIHel (PU3NUECKOTO COACPKAHMS C MCIOIb30BAHUEM COBPEMEHHBIX MH(OPMAIIMOHHBIX TEXHOJOT Ui,
IIPH ATOM HCIIONB30BaTh COBPEMEHHBIE MH()OPMAIIMOHHBIE TEXHOIOTUH JUIS TIOWCKA, IepepaboTKi W MpeabaBIeHHs y4eOHOW W HaydIHO-TIOMYJISIPHOM
WHQPOPMAIUH, CTPYKTYPUPOBAHUS U WHTEPIPETAIK HH(OPMAIIUH, TTOTYIeHHOW U3 Pa3IMYHBIX UCTOYHUKOB, KDUTHYECKU aHAIM3UPOBATH MOTY4aeMYIO
WH(POPMAITUIO U OLIEHUBATH €€ IOCTOBEPHOCThH KaK Ha OCHOBE MMEIONINXCS 3HAHUH, TaK M HA OCHOBE aHalli3a UCTOYHUKA HH(OpMAIINY;

® [IPOABJIATE OPraHU3allMOHHBIC W IIO3HABATCIIBHBIC YMCHUSA CaMOCTOATEIBHOI'O an/Io6pereHmI HOBBIX 3HAHUHN B IIpOUECCCE BBLIMMOIHCHUSA IMPOCKTHBIX M
y4IeOHO-HCCIIEOBATENECKIX PadoT;

e paboTaTe B TPYIIE C WCHOJHEHHWEM pAa3IMYHBIX COIHMAIBHBIX DOJIeH, IIaHWPOBaTh pabOTy TPYMIBI, PAalMOHAIBLHO PACHpPENeNsTh AEATEIbHOCTh B
HECTaHJAPTHBIX CUTYAIlHsIX, aIeKBATHO OLIEHUBATH BKJIA/ KaXKIOTO U3 YIaCTHUKOB TPYIIIBI B PELICHHE pacCMaTPHUBAEMON MPOOIIEMBL;

® [IPOSIBIISITH MOTUBAIIMIO K OyIymield mpodeccHoHaIbHON JACSITENPHOCTH 0 CIEHATLHOCTM (PU3UKO-TEXHHUECKOTO PO

K xontty oOyuenus B 11 knacce mpeaMeTHBIE Pe3yIbTAThl HA YIITYyOJIEHHOM YPOBHE TOIDKHBI OTPaXKaTh CHOPMHUPOBAHHOCTD Y O0YJAIOIINXCSI YMEHHIA:

® IOHUMAaTh PONb (U3UKKA B IKOHOMHUYECKOH, TEXHOJOTHYECKOHW, COIMAIBHOW M 3THYECKOW cepax NesTeTbHOCTH YeloBeKa, poilb U MecTO (hHM3HKH B
COBPEMEHHON HayJHOW KapTHHE MHUpPA, POIb ACTPOHOMHUH B MPAKTUIECKOW IEATEIHHOCTH YeIOBEeKa W JalbHEHIIeM HaydHO-TEXHHYECKOM pa3BHUTHH,
3HAUEHHE OIMUCATEeIhbHON, CHCTEMATH3UPYIOMEH, OOBACHUTENFHOW M TMPOTHOCTUYECKON (YHKIWH (QH3NUECKOW TEOpHH — 3JIEKTPOIUHAMUKH,
CHeNHaTbHOW TEOPUH OTHOCHTEIHHOCTH, KBAHTOBOW (PM3WKH, PONb (PU3MUECKOW TeopuH B (HOPMUPOBAHUH TIPENCTABICHUN O (PU3MYECKONW KapTHHE
MHpa, MECTO PU3NIECKON KapTHHBI MHPa B 00IIEM PsITy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX IPENCTABICHUH O IPUPOJIE;

® pa3UYaTh yCIOBUS MPUMEHUMOCTH Monened (M3MUYECKHX Tel W MPOIECCOB (SBICHHI): OJHOPOAHOE SJEKTPUUYECKOE M OIHOPOJHOE MArHUTHOE ITOJIA,
TapMOHHMYECKHE KOJIICOaHMs, MAaTEMAaTHYeCKUN MAasTHUK, WJEAbHBIA NPYKAHHBIA MasTHUK, TaPMOHHMYECKHE BONHBI, HJEANBHBIH KOIeOaTeNbHBII
KOHTYp, TOHKAs JINH3a, MOJIENel aToMa, aTOMHOTO Siipa M KBAHTOBOM MOJIENH CBETA;

® pa3nuyath yciaoBUA (TPaHUIBL, O0NACTH) NPUMEHHMOCTH (U3MUYECKHX 3aKOHOB, INOHWMATh BCEOOIMI XapakTep (yHIaMEHTaIbHBIX 3aKOHOB U
OIPaHWYEHHOCTH UCIOJIh30BAHUS YACTHBIX 3aKOHOB;

® AHAIM3UPOBATH U OOBSICHATH AJIEKTPOMATrHUTHBIE MPOIECCH U SBICHUS, UCIIOIb3ySd OCHOBHEIE IMOJIOKEHUSI U 3aKOHBI JIEKTPOJIMHAMUKA M CIIEUAIBHOM
TEOPUH OTHOCHUTENFHOCTH (3aKOH COXpaHEHUs SJIEKTPUYECKOro 3apsiia, cuia Amriepa, cuia JlopeHna, 3aKOH 3JIEKTpOMAar HAITHOM WHIYKIIWH, TTPABHIIO
Jlenna, cBa3p O/IC caMOMHIYKIMHM B 3JIEMEHTE SJIEKTPUYECKOM LEMH CO CKOPOCThIO M3MEHEHMs CHJIBI TOKAa, IMOCTYJAThl CIENUANbHON Teopuu
OTHOCHUTEIBHOCTH DWHIIITEHHA);



® aHAJIM3UPOBATh M OOBSICHATH KBAHTOBBIC MPOLIECCHI U SIBICHMS, UCIIONIB3YsI TMOJIOKEHNUsI KBaHTOBOM (u3uku (ypaBHeHue DiHmTeiiHa Mg Gorosddexra,
MIepBBIN M BTOPOH MOCTyAaThl bopa, MpUHIMI COOTHOIIEHUS HeonpenenéHHocTel [ elizeHOepra, 3aKOHbI COXpaHEHHsI 3apsOBOI0 U MAaCCOBOI'O YHCEN H
SHEPTUH B AJEPHBIX PEaKIHIX, 3aKOH PaJMO0AKTUBHOTO pacraia);

©® OITUChIBATH (l)I/ISI/IlleCKI/IC IpoucCChl U ABJICHHA, UCIIOIb3Yys BCIMYUHBIL: HaHpﬂ)KéHHOCTI) QJICKTPHUYCCKOI'O I10JIA, IMOTCHIHAJ 3JICKTPOCTATHUYCCKOI'oO I10JIA,
Pa3sHOCTb MOTCHIIHUAJIOB, BJICKTPOABMIKYIIAA CWJida, MHAYKIIUA MAarHUTHOI'O I10Jid, MarHUTHBIN IIOTOK, CUJia AMnepa, HUHAYKTUBHOCTD, JJICKTPOABHIKYIIAA
crujia CaMOUMHAYKIHWH, SHEPrusd MArdvuTHOrO IIOJIA IMPOBOAHHMKA C TOKOM, pCJ'IHTI/IBI/ICTCKI/Iﬁ HUMITYJIBC, IIOJIHasA SHCPrud, SHCPTHUA ITOKOA CBO6OILHOI\/'I
YaCTHUIIBI, SHEPTHUS U UMITYJILC POTOHA, MACCOBOE YHCIIO ¥ 3apsij siapa, SHEPTHsI CBS3H Spa;

® 00BSCHIATH 0COOCHHOCTH MPOTEKaHUS PU3NUESCKUX SBIICHUIN: AJIEKTPOMAarHUTHAS HHAYKIIHS, CAMOMH/YKIIUS, pe30HaHC, WHTep(epeHIIHs BOIH, AU paKIus,
JICIIEPCHs, TIOJIHOE BHYTpPEHHee oTpakeHue, (orossiekrpuueckuii 3ddekr (poroaddekr), annda- u Oera-pacnaipl sijiep, raMMa-H3JIydeHUE sep,
(u3nUecKre MPUHIHITBI CIIEKTPAIBFHOTO aHaIN3a U paboThI J1a3epa;

® OIPEACIIATE HAIPABJICHUEC MHAYKIIUY MarHMUTHOI'O ITOJIA MMPOBOAHMKA C TOKOM, CHUJIBI AMHepa 1 CHJIBI J'[opeHua;

® CTPOHTH N300paKeHUE, COo3JaBaeMOoe TUIOCKAM 3€pKajioM, TOHKOM JIMH30M, M PACCUUTHIBATH €T0 XapaKTEPUCTUKU;

® [IPUMCHATE OCHOBOITOJIAraroInue aCTPOHOMHUYCCKHUE ITOHATUA, TCOPHUU M 3aKOHBI IJIA aHAJIMW3a U 00BSICHEHNS (1)I/ISI/IT-IeCKI/IX IIpoueCCOB, MPOUCXOAAIINX B
3BE371aX, B 3BE3MHBIX CHCTEMAX, B MEXKTATAKTHIECKON Cpelie; IBMKEHUS HeOECHBIX T, dBOJIONNHY 3BE3 N 1 BeenmenHoil;

® IPOBOJUTH HKCCIEOBAaHNE 3aBUCHUMOCTEH (DPM3MUECKHUX BEIMYMH C KCIONb30BAHUEM NPSIMBIX H3MEPEHHH, MPHU ITOM KOHCTPYHPOBATh YCTaHOBKY,
(uKCHpOBaTh PE3yJbTATHl MONYYEHHOW 3aBHUCUMOCTH (PU3MUECKUX BEIMYUH B Buie IpadMKoB ¢ y4€TOM aOCOTIOTHBIX IOIPEIIHOCTENH H3MEpEeHHH,
JieniaTh BBIBOJIBI IO PE3YIbTATaM UCCIICAOBaHUS;

® [IPOBOJIUTh KOCBEHHbIE H3MEpEHMs] (PU3MUECKUX BEJIMYMH, IPU 3TOM BHIOMPATh ONTHMAJBHBIA METOJ HM3MEPEHUs, OLEHUBAaThb aOCOJIOTHBIE H
OTHOCHUTENbHbIEC IIOIPELIHOCTH IPAMBIX U KOCBEHHBIX U3MEPEHUI;

® [IPOBOJIUTH OIIBITHI IO IPOBEPKE IPEATIOKEHHON THIIOTE3bl: IIAHUPOBATh SKCIEPUMEHT, COOMPATh 3KCIEPUMEHTAIbHYIO YCTAHOBKY, aHaJIM3UPOBAThH
MOTy4€EHHbIE Pe3yIbTaThl U JIENIaTh BBIBOJ O CTaTyCE MPEIIOKEHHOI TUIOTE3b];

® OIIMCHIBATh METO/IbI IIONY4EHHsI HAyIHbIX aCTPOHOMUYECKUX 3HAHUI;

e coOmronaTh MpaBuiIa 0€30acHOro TpyJa NP MIPOBEACHUH UCCIIENIOBAHNIN B paMKaX y4yeOHOIro SKCIEpHUMEHTa, MPaKTUKyMa U y4eOHO-HCCIIEN0BATENbCKOM
U TIPOEKTHOH NESITENbHOCTH C UCIIOJIb30BAHUEM U3MEPUTENBHBIX YCTPOUCTB U 1a00PaTOPHOro 000PYAOBaHMUS

e peraTh pacu€THBIC 3a/1a4 C SBHO 3aJJaHHOW U HESIBHO 3aJaHHOM (PM3MUECKON MOJENBIO: HA OCHOBAaHMH aHANN3a YCIOBHUS BBIOMpaTh (PrU3HUecKue MOAECIH,
oTBeyarolye TpeOOBaHMAM 3aladyd, MPUMEHATh (POPMYJIBL, 3aKOHBI, 3aKOHOMEPHOCTH W MOCTYJIAThl (U3NYECKMX TEOPUH MpPU HCIOJIB30BAHUU
MaTeMaTHYECKUX METOJOB PELIeHUs 3a7ad, IPOBOAUTH PAcyEThl HA OCHOBAHMM MMEIOLIMXCS NaHHBIX, aHAJM3UPOBATH PE3yIbTAaThl U KOPPEKTHPOBATh
METO/IbI PELICHUS C y4ETOM MOTYYEHHBIX PE3YJIbTaTOB;

® peraTh Ka4eCTBEHHBIE 3a/1a41, TPeOyIoIe NPUMEHEHHSI 3HAHUI U3 pa3HBIX pa3AenoB Kypca (QU3HMKH, a TAKKe HHTErpaluy 3HAHUN U3 APYTUX NPEIMETOB
€CTECTBEHHO-HAYYHOI'0 LIMKJA: BBICTPAUBATh JIOTMYECKYIO LIETIOYKY PACCY)KICHUN C OMOpOH Ha M3y4YEeHHBbIE 3aKOHBI, 3aKOHOMEPHOCTH U (hU3HYECKUE
SIBIICHUS;

® JICTIONIb30BAaTh TEOPETUYECKUE 3HAHUS U OOBSCHEHHs] OCHOBHBIX IPHHLMIIOB pabOThl W3MEPUTENbHBIX NPHOOPOB, TEXHUYECKHX YCTPOMCTB U
TEXHOJIOTHYECKUX MTPOLIECCOB;



® IPUBOJUTDH IPUMEPHI BKIIA1a POCCHICKUX U 3apYOKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, B OOBSICHEHHE MPOLIECCOB OKPYKAIOIIEr0 MHUpPa, B Pa3BUTHE
TEXHUKU U TEXHOJIOTUH;

® AHAJIM3HUPOBATH U OLICHUBATH IMOCICACTBUA OBLITOBOH M HpOHSBOZ[CTBCHHOfI JACATCIbHOCTH YCIIOBCKA, CBSI3aHHOM C (1)I/I3I/I‘IGCKI/IMI/I mnmpoueccamu, C HO3I/IHI/II>'I
9KOJIOTHYECKOH 0e30MacHOCTH, MPEACTABICHUH O PalMOHAIBHOM IPUPOIONOIb30BAHHM, & TAKXKE PasyMHOM HCIOJNB30BAaHMM JOCTHKCHUN HAyKH U
TEXHOJIOTUH IS TANbHEUIIEro pa3BUTHS YeIIOBEYECKOTO 00IIeCTBa;

® IPUMEHSTH Pa3IMYHbIC CIIOCOOBI paboTHl ¢ MHPOpMaIHel (HU3NUECKOTO COAEPIKAHMSI C MCIIOJIB30BAaHHEM COBPEMEHHBIX MH()OPMALMOHHBIX TEXHOJIOTHH,
MIPH 3TOM HCIONB30BaTh COBPEMEHHbIE MH(OPMAIIMOHHBIC TEXHOJOIHU IS TIOMCKA, MepepadOTKH W MpeAbsBIeHUsT yueOHOH M HaydHO-IIOMYJISPHON
WHQPOPMAITUH, CTPYKTYPUPOBAHHS M UHTEPIPETAUN HHGOPMAIINH, TIOyYSHHOW U3 Pa3IUYHBIX UCTOYHUKOB, KPHTUYECKH aHAJIM3HUPOBAThH MOITY4aeMYIO
WH(POPMAITUIO U OLIEHUBATH €€ JIOCTOBEPHOCTh KaK HAa OCHOBE MMEIOIIMXCS 3HAHUH, TaK U HA OCHOBE aHAJIM3a UCTOYHHMKA HH(OPMAIINY;

® [IPOABJIATE OPraHMU3allMOHHBIC W IMO3HABATCIIBHBIC YMCHUSA CaMOCTOATEIBHOI'O npno6pereH1/Iﬂ HOBBLIX 3HAHHH B IMPpOUECCE BBLIMTOIHCHUA IMPOCKTHBIX N
y4eOHO-HCCIIe0BaTEILCKIX padoT;

e paboTaTe B TPYIIE C WCIOJHEHHWEM pAa3IMYHBIX COLHAIBHBIX POJIEH, IUIAHUPOBATH PalOOTy TPYIIBL, PAIIOHATBHO PACIPENENsiTh NEITeNbHOCTh B
HECTAaHAAPTHBIX CUTYallUAX, aAI€CKBATHO OLCHUBATDH BKJIaJd KaXXJI0T'0 N3 YHAaCTHHUKOB I'PYIIIbI B PECIICHUEC paCCManI/IBaeMOﬁ HpO6JICMBI;

® IIPOSIBIISITH MOTHBAIIMIO K Oy Iyliel mpodecCHOHALHOMN JSSITENbHOCTH 110 CIIEIHaIbHOCTSIM (PH3HKO-TEXHHYECKOTO MTPOQHIIS.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KVIACC
KosmnuecTBo yacos
Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (L (POBbIE)
Konrtpoiasbubie | IlpakTuyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE peCypChl
padoTsbI padoThI

Pasznea 1. HAYYHBIV METO/ ITIO3HAHWUSI ITIPUPOIbI
11 HayuHslil MeTO1 MO3HAHUS TPUPOIBI 6 https://m.edsoo.ru/ULA2F9A3A

Wroro mo pazueny 6

Pazgen 2. MEXAHUKA
2.1 Kunemarnka 10 1 https://m.edsoo.ru/X5E4S6F3R
2.2 Junamuka 10 https://m.edso0.ru/Q2M6L6J9Q
2.3 Craruka TBEpAOTO TEna 5 https://m.edso0.ru/Q4J1K9G3B
2.4 3aKOHBI COXpaHCHUS B MEXaHUKE 10 https://m.edsoo.ru/U303P7Z2K

Hroro mo pazgeny 35

Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJAUHAMHUKA
3.1 OCHOBBI MOJICKYJISIPHOKHHETUYECKON TEOPUH 15 https://m.edso0.ru/Z6H5J9S9T
3.2 Tepmonunamuka. TennoBpie MalTuHbI 20 https://m.edso0.ru/NOX208R8F
33 Arperartnble coctosiHus BemiecTBa. Da3oBbie 14 1 httos://m.edsoo.ru/TAH7E2L 40

MIePEXOIbI

Utoro no pazneny 49

Pazgen 4. DJIEKTPOJANHAMUKA
4.1 DNEKTpUUECKOE T0JIE 24 1 https://m.eds00.ru/S6C0Y3C3D
4.2 I1oCTOSIHHBIN 2NEKTPUUYECKUI TOK 24 1 https://m.edsoo.ru/FO9D7M7W3L
4.3 Toxku B pa3nu4HbIX cperax 6 https://m.edsoo.ru/C8E3USNON
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Hroro no pazgeny 94
Pa3nen 5. PUSNYECKUM MIPAKTUKYM

5.1 DuU3NYECKUI MPAKTUKYM 16 16 https://m.edso00.ru/COT5G3P6X
Wroro mo pazueny 16
PesepBHOE BpeMs 10 https://m.edsoo.ru/U9A7GON8D
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16
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11 KVIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaudecTBo 4acoB

DJIeKTpOHHbIe (LN (POBbIE)

Ne i/ Kourpoububie | IIpakTHyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIEe pecypchl
padoTsbI padoThI
Pazgen 1. DJIEKTPOANHAMUKA
11 MarnuTHO€ nosie 14 https://m.edso00.ru/A900X4T2V
1.2 DneKTpOMarHUTHAast HHYKIHS 13 1 https://m.edsoo.ru/UON2POT6H
Hroro no pazgeny 27
Pazgen 2. KOJIEBAHUS U BOJIHbBI
2.1 Mexanudeckue KojaeOaHus 10 https://m.edsoo.ru/K1L1D0L8J
2.2 DneKTpOMarHuTHbIE KoJeOaHus 15 https://m.edsoo.ru/H6D3K8DSE
M
2.3 CHAMHHSCRIE 1 JCKTPOMATHHTHRLS 10 1 https://m.edsoo.ru/N209RIH7X
BOJIHBI
2.4 Ontuka 25 1 https://m.edso0.ru/DOC7Q9W3B
Hroro mo pazgeny 60

Pasgen 3. OCHOBBI CHEIIMAJIbHOM TEOPUU OTHOCUTEJBLHOCTH

3.1 OcnoBel CTO 5 1 https://m.edso0.ru/F1Z27S2G2K
Htoro mo pazneny 5
Pazgen 4. KBAHTOBASA ®U3UKA
4.1 KopnyckynsipHO-BOTHOBOM Ayanu3m 15 https://m.edso0.ru/X1M5H5Z4T
4.2 ®dusznka aroma 5 https://m.edsoo.ru/F4K2T4237Z
)
4.3 VISHICE GTOMHOTO Apa 1 SJCMEHTapHbIX 5 https://m.edso00.ru/C2G6WEK4A
YaCTHI]
Hroro no paszneny 25
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Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DeMeHTBl aCTPOHOMUHU U aCTPOPU3UKU 12

https://m.edso00.ru/B3T9D4TION

Hroro no pazgeny 12

Pasnen 6. ®PUSHUECKHWI MPAKTUKYM

6.1 Ou3nyeckuil NpakTUKyM 16

16

https://m.edsoo.ru/E9X2G8K5N

Hroro mo pazueny 16

Paznea 7. OBGOBLIAIOIIEE IOBTOPEHUE

Cucrtematuzanusa 1 0000I1IeHne
MIPEIMETHOTO COJCPKAHUS U OTIBITa

7.1 . 15 https://m.edsoo.ru/B4AEOGIF8D
NESITeIILHOCTH, TPHOOPETEHHOTO MTPHU
n3ydeHuu kypea ¢pusuxu 10 — 11 kmaccos
Hroro mo pazgeny 15
PesepBHOE Bpems 10 https://m.edsoo.ru/U9B9H4J1E
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16



https://m.edsoo.ru/B3T9D4T9N
https://m.edsoo.ru/E9X2G8K5N
https://m.edsoo.ru/B4E0G9F8D
https://m.edsoo.ru/U9B9H4J1E




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

KoHTpoJbHbIE
Bcero
padoThI

IIpakTHYyeckue
padoTsI

Jara
H3yUYeHus

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIe pecypchl

®uznka — pyHIaMeHTaJIbHas HayKa o
pHUpoie

https://m.edso0.ru/I0S1E3Q7I

Hayunb1ii MeTO1 MO3HAHUS U METOBI
rccaenoBaHus GU3NIECKUX SBICHUI

https://m.edsoo.ru/Y7B1P2J7J

DKCIEPUMEHT U TEOPHUA B MPOIIECCE
no3HaHus npupoapl. Habmonenne u
9KCIIEPUMEHT B PU3UKeE

https://m.edso0.ru/X1B7G702U

Crioco06s1 m3MepeHust GU3NIECKUX
BEJIMYUH

https://m.edsoo0.ru/P7V3L7TOY

AGCOII0THAs ¥ OTHOCUTEIbHAS
MOTPEIIHOCTH U3MEPEHUN (PU3NIECKIX
BEJTUYHH

https://m.edsoo.ru/N2N7U7W7K

MopenupoBanue B pusuke. Posb u mecto
¢bu3ukH B pOPMUPOBAHUN COBPEMEHHOM
HAyYHOU KapTUHBI MUPA, B TPAKTUYECKON
JEeSITeNIbHOCTH JII0JIeH

https://m.edsoo.ru/D8F5NOUOL

MexaHuueckoe JBHKCHUE. Cucrema
orcyera. OTHOCHTEIIBHOCTh
MCXaHHUYCCKOI'O IBUXKCHUS. HpSIMaSI n
O6paTHa$[ 3aJa4u MCXaHUKH

https://m.edso00.ru/G4T8G0V6M

Pannyc-BexTop MaTepualbHON TOYKH, €TO
[IPOEKLIUU Ha OCU KOOPAMHAT.
Tpaexropus. [lepemenienne. CkopocCTb.

https://m.edsoo.ru/P2N8O8G3F



https://m.edsoo.ru/I0S1E3Q7I
https://m.edsoo.ru/Y7B1P2J7J
https://m.edsoo.ru/X1B7G7O2U
https://m.edsoo.ru/P7V3L7T0Y
https://m.edsoo.ru/N2N7U7W7K
https://m.edsoo.ru/D8F5N0U0L
https://m.edsoo.ru/G4T8G0V6M
https://m.edsoo.ru/P2N8O8G3F

Hx IMPOCKIHHU HA OCH KOOPpAHUHAT

PaBHOMEpPHOE IPAMOJIMHEWHOE
nekenue. ['papuueckoe onucanue
PaBHOMEPHOTO MPSIMOJIMHEHHOTO
TBYKEHUS

https://m.edsoo0.ru/Q1P5M4L7E

10

CrnosxeHue nepeMeIieHnii U CKOPOCTEH.
Pemrenne 3amau

https://m.edsoo.ru/D2V5X0U0W

11

HepaBnoMepHoe nmxeHne. MroHoBeHHas
CKOpOCTh. Yckopenue. [IpsamoimHaeitnoe
ABHUXKCHUC C ITIOCTOSAHHBIM YCKOPCHUEM

https://m.edsoo.ru/C213U100N

12

I'paduaeckoe onmcanme
pr[MOJ'IHH@fIHOFO JOBUXKCHUSA C
IMOCTOSTHHBIM YCKOPCHHUEM

https://m.edsoo.ru/W708J0F8U

13

CBoboaHoe majienre. Y CKopeHue
cBOOOHOTO MMaieHHs. 3aBUCUMOCTE
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS OT
BPEMEHH U UX Tpaduku

https://m.edsoo.ru/K5H8X3Z8N

14

JIBukeHue tena, OpOIIeHHOTO MO/ YTJIOM
K TOPU30HTY

https://m.edsoo.ru/P6B6V2M6S

15

KpuBonuneiitnoe npuxenue. prxenue
10 OKPYXHOCTH. YTJIOBas U JINHEWHAs
ckopoctb. [lepuoa u yactoTa.
LleHTpOCTPEMHUTEIIBHOE U TIOJIHOE
yCKOpEHHUE

https://m.edso0.ru/O7B9G5C5V

16

KonTponpnas pabota no Teme
"Kuuemartuka"

https://m.edsoo.ru/P9D8U7B5H

17

IlepseIif 3akoH HeroToHa. MHepumanbHbIe
cucremsl orcuéra. [IpuHuun
OTHOCHUTEIILHOCTH [ "anmuies.

https://m.edsoo.ru/R7TH8K7K9T



https://m.edsoo.ru/Q1P5M4L7E
https://m.edsoo.ru/D2V5X0U0W
https://m.edsoo.ru/C2I3U1O0N
https://m.edsoo.ru/W7O8J0F8U
https://m.edsoo.ru/K5H8X3Z8N
https://m.edsoo.ru/P6B6V2M6S
https://m.edsoo.ru/O7B9G5C5V
https://m.edsoo.ru/P9D8U7B5H
https://m.edsoo.ru/R7H8K7K9T

HewnnepuunanpHbie cUCTEMBI OTCUETA

Cuna. PaBHoeiicTByromas cuiia. Bropoit

18 https://m.edsoo.ru/W9H405J1M
3akoH Herotona. Macca

19 Baanmozeiicrsue Tex. Tperuit saxor https://m.edso00.ru/Y9A4K9I2V
HrroToHa

20 HpHrunm cyneprosuui cu. Peterie https://m.edso0.ru/B2A9S1G2Y
3a/1ay Ha MpUMEHEeHne 3akoHOB HpioToHa
3aKOH BCEMHPHOTO TATOTCHHUSI.

21 DKBUBAJICHTHOCTh T'PABUTAIMOHHON U https://m.edsoo.ru/K1Z11L 0Z1R
MHEPTHOM Macchl

22 CHiia TAKSCTH 1 YCKOPEHHE CBOGOAHOTO https://m.edsoo.ru/G4U505J5N
TTaJICHUS
JIBmkeHre HeOSCHBIX TeT U UX

23 HMCKYCCTBEHHBIX CITYTHHKOB. [lepBas https://m.edso0.ru/B908S2X5U
KOCMHUYECKasi CKOpocTh. 3akoHbI Keriepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec tena https://m.edsoo.ru/W4M4L0E2U
Cuna tpenus. [Ipupoaa u Buabl cuil

25 TpeHus. [[BrKeHne B )KUIKOCTH U Ta3e C https://m.edsoo.ru/DOWOM4NOP
Y4ETOM CHJIBI CONTPOTHBIICHUS CPEJIbI

26 Hasnenue. ['mapocraruyeckoe AaBiICHUE. httos://m.eds00.ru/O9TOETL7P
Cuina Apxumena
AOGCOJIFOTHO TBEPJIOE TEJIO.

27 [TocTynarensHoO€ U BpanaTenbHOE https://m.edsoo.ru/L2Y2V6M9N
JBWKEHHUE TBEPJIOTO Teya

28 MoneHT cHiTbt OTHOCHTENbHO OCH https://m.edsoo.ru/M702D3B4Q
BpaueHus. [1nedo cumbl
CrnoxxeHue cuil, MPUIOKEHHBIX K

29 TBepaOMy Teny. LIeHTp TsxecTu Tena. https://m.edso00.ru/B4N7S6Q8V

YcnoBus paBHOBCCHUA TBEPAOTO TCIIA.



https://m.edsoo.ru/W9H4O5J1M
https://m.edsoo.ru/Y9A4K9I2V
https://m.edsoo.ru/B2A9S1G2Y
https://m.edsoo.ru/K1Z1L0Z1R
https://m.edsoo.ru/G4U5O5J5N
https://m.edsoo.ru/B9O8S2X5U
https://m.edsoo.ru/W4M4L0E2U
https://m.edsoo.ru/D0W0M4N0P
https://m.edsoo.ru/O9T0E7L7P
https://m.edsoo.ru/L2Y2V6M9N
https://m.edsoo.ru/M7O2D3B4Q
https://m.edsoo.ru/B4N7S6Q8V

Bunpsl paBHOBECHS

30

Pemenue 3amau

https://m.edso00.ru/G1W9X9R5K

31

KonTtponsHas pabota o Teme
"Munamuka. CtaTtuka TBEpIoro Tena"

https://m.edsoo0.ru/K7X4D2Z79A

32

NMnynbc MaTepUaIbHONW TOYKH, CUCTEMBI
MaTepuaibHbIX To4eK. LlenTp macc
CUCTEMBI MaTEpPUAJIBHBIX TOUYEK. Teopema
0 JIB)KEHMHM LIEHTpa Mace

https://m.edsoo.ru/X2M8A4D1V

33

Nmmynbe critbl U U3BMEHEHHE UMITYJIbCa
Tena. 3aKOH COXPAaHECHHS UMITYJIbCA.
PeaxTnBHOE OBIDKEHIE

https://m.edsoo.ru/H4V2Y1S1N

34

MOMEHT UMITyJIbCa MAaTEPUAIBLHON TOUKH.
[IpencraBnenue o COXpaHEHUM MOMEHTA
HMITyJIbCa B LICHTPAIbHBIX MOJISX

https://m.edsoo.ru/NOYOC5X8F

35

Pemrenue 3agau

https://m.edsoo.ru/K8E4E7T8C

36

PaboTa cuibl Ha MaJIOM ¥ Ha KOHEYHOM
nepemenieHuu. ['paduueckoe
MPEJCTaBICHUE PA0OTHI CHIIBI. MOIITHOCTH
CHUTBI

https://m.edsoo.ru/J6Y7G1P6U

37

Kuneruueckas sneprus. Teopema 06
W3MEHEHUH KMHETUYECKOW SHEPTUU
MaTepHUaTbHON TOUKH

https://m.edso0.ru/S4J0G3F7F

38

IToTeHumanbHbIC U HEMIOTESHIIMAIIHLHBIC
cuibl. IloTeHnmansHas OHCPI'Hs. BTOpaH
KOCMHUYECKast CKOPOCTb

https://m.edsoo.ru/V6DOK4X1K

39

TpeTLH KOCMHUYCCKasA CKOPOCTh. CBs13b
pa6OTH HCIMMOTCHIHMAJIbHBIX CUJI C
HW3MEHEHHEM MEXaHMYSCKOM OHEPTIHUU
CHCTEMBI T¢I, 3aKOH COXpaHCHUA

https://m.edso0.ru/O4W7V2Q7F



https://m.edsoo.ru/G1W9X9R5K
https://m.edsoo.ru/K7X4D2Z9A
https://m.edsoo.ru/X2M8A4D1V
https://m.edsoo.ru/H4V2Y1S1N
https://m.edsoo.ru/N0Y0C5X8F
https://m.edsoo.ru/K8E4E7T8C
https://m.edsoo.ru/J6Y7G1P6U
https://m.edsoo.ru/S4J0G3F7F
https://m.edsoo.ru/V6D0K4X1K
https://m.edsoo.ru/O4W7V2Q7F

MEXaHUYECKOHN JHEPrun

Yrpyrue u Heynpyrue CTOJIKHOBEHHUS.

40 VYpasuenue bepuyinu st uueansHON https://m.edso00.ru/Q7M5M104X
KUJIKOCTH

41 Kontponas padora 1o Teme "3aKoHk! https://m.eds00.ru/\/5A0M7VOM
COXPAaHCHUS B MEXaHHKE
Pa3BuTHne npeacraBieHuii 0 npupoie

42 TertoTel. OcHOBHBIE TIoJI0KeHUsT MKT. https://m.edso0.ru/Z2Z1K6Q9I
Hudody3us. BpoyHoBckoe nBUXKEHNE
CrpoeHue ra3000pa3HbIX, )KUJIKUX U

43 TBEPABIX TEJ. XapaKTep ABUKEHUS U https://m.eds00.ru/BO9B2G7L9X
B3aMMO/ICHCTBUS YaCTHI] BEIIECTBA
Macca u pazMepsl MOJIEKYIT (AaTOMOB).

44 KomunuectBo BertectBa. I[locrostaHas https://m.edsoo.ru/E505UIW7T
ABoraapo

45 Tewmepatypa. Tenuosoe pastosecte. https://m.edso00.ru/A4X5T6H2F
IlIxama Ienbcus

46 Pemtenue 3amay https://m.edso0.ru/C4K6R9L3P

47 Wneanpuslii ras. ['a3oBble 3aKOHBI https://m.edso0.ru/B507R9S5X

48 ¥pasuenne Merzencepa-Kianeitporia. https://m.edsoo.ru/KOB8I1O7F
Pemenue 3amau

49 AbcoImoTHas TeMIICpaTypa. 3aKkoK https://m.edso0.ru/J8U003U0Q
JansTOHA

50 Hsonponeccel B nieaTbROM rase ¢ https://m.edsoo.ru/U2Z5G1F6C
MOCTOSIHHBIM KOJIMYE€CTBOM BEIIECTBA
I'padmyeckoe npeacraBneHue

51 M30TIPOIIECCOB: U30TEpMa, H30X0pa, https://m.edsoo.ru/U6J2Y4N1Z
n3obapa

52 OcnoBHoe ypaBHeHne MKT https://m.edsoo.ru/T4X8T217K



https://m.edsoo.ru/Q7M5M1O4X
https://m.edsoo.ru/V5A0M7V0M
https://m.edsoo.ru/Z2Z1K6Q9I
https://m.edsoo.ru/B9B2G7L9X
https://m.edsoo.ru/E5O5U1W7T
https://m.edsoo.ru/A4X5T6H2F
https://m.edsoo.ru/C4K6R9L3P
https://m.edsoo.ru/B5O7R9S5X
https://m.edsoo.ru/K0B8I1O7F
https://m.edsoo.ru/J8U0O3U0Q
https://m.edsoo.ru/U2Z5G1F6C
https://m.edsoo.ru/U6J2Y4N1Z
https://m.edsoo.ru/T4X8T2I7K

53

Pemenue 3amau

https://m.edsoo.ru/U4E8L2Z7L

54

CBs3b a0COJIOTHOM TeMIepaTypsl
TEPMOJUHAMUYECKON CUCTEMBI CO
CpEeHEH KMHETUYECKOM dHEpruen
[IOCTYATEIbHOTO TEIJIOBOTO JIBUKECHUS
€€ 4acTHuil

https://m.edsoo.ru/Y2D7V8V5G

55

O000I11IEHNE U CUCTEMATHA3AIIMS 3SHAHUNA
o Teme "Ocuosel MKT"

https://m.edsoo.ru/D8P4F8V2U

56

Kontponsnas padota o teme "OCHOBBI
MKT"

https://m.edsoo.ru/AGR8SM1N4A

57

TepmoanHaMuueckas cuctema. 3aJlaHue
BHEIIHMX ycnoBui it T/l cucreMsl.
BHemnne 1 BHyTpeHHUE TapamMeTpBl.
[Tapametpsr T/l cucTeMbl Kak cpegHue
3HAYEHUS BEIWYUH, ONUCBIBAIOIINX €€ Ha
MHKPOCKOIIMYECKOM YPOBHE

https://m.edsoo.ru/YOC1H8J7N

58

HyneBoe Hauano TepMoguHAMUKH.
CamornpousBoJibHas penakcarus T /]
CUCTEMBI K TEIUIOBOMY PaBHOBECHUIO

https://m.edsoo.ru/J219X6K4F

59

Mojens neaabHOro ra3a B
TepMOJUHAMUKE. Y CIIOBUS
MIPUMEHUMOCTH ITOW MOJIEITH

https://m.edsoo.ru/J2W1R8U2X

60

VYpasuenne MenzeneeBa-Knaneiipona u
BBIpa)KEHUE JIJIs1 BHYTPEHHEN SHEPTUU

https://m.edsoo.ru/Y9K7T909E

61

BripaskeHue a1 BHyTpeHHEN SHEPTrUu
OJIHOATOMHOTO MJICAJIBHOT'O Ta3a.
KBazucraTnueckne U HECTATUUECKUE
IIPOLIECCHI

https://m.edsoo.ru/Z5E1E3H6Q

62

3J'ICMCHTapHa$I pa60Ta B TCPMOJANHAMUKE.

https://m.edsoo.ru/L8B7V8S9F



https://m.edsoo.ru/U4E8L2Z7L
https://m.edsoo.ru/Y2D7V8V5G
https://m.edsoo.ru/D8P4F8V2U
https://m.edsoo.ru/A6R8M1N4A
https://m.edsoo.ru/Y0C1H8J7N
https://m.edsoo.ru/J2I9X6K4F
https://m.edsoo.ru/J2W1R8U2X
https://m.edsoo.ru/Y9K7T9O9E
https://m.edsoo.ru/Z5E1E3H6Q
https://m.edsoo.ru/L8B7V8S9F

Brraucnenue paboTsl no rpaduky
npoiiecca Ha pPV-auarpamme

63

Tennonepenayda kak crnoco0® U3MEHEHUS
BHyTpeHHeil sHepruu TJl cucremsl 6e3
COBEpIIECHUS pabOTHI

https://m.edsoo.ru/P4V7B5Z7C

64

KouBexk1us, TennonpoBoaHOCTb,
U3ITy4EeHUe

https://m.edso00.ru/L4G9S4Y30Q

65

KommuectBo Temnorsl. TennoéMKoCcTh
Tena. Y AenbHas U MOJIsIpHas
TEINIOEMKOCTH BEIIeCTBA. Y ACIbHAas
TEIIOTa CrOpaHusl TOIUIMBA

https://m.edso0.ru/O5L706K8X

66

Pacuér konmyecTBa TEIIOTHI IPH
Terioneperaye

https://m.edsoo.ru/KOW3S4V8H

67

[Tonsatue 06 annabaTHOM TIpoOIIECCe.
[TepBrIil 3aKOH TEPMOAMHAMUKU

https://m.edsoo.ru/K313S5V5I

68

KonudecTBo TemnoTel u paboTa Kak Mepbl
W3MEHEHUs BHYTpeHHe# snepruu T/]
CUCTEMBbI

https://m.edsoo.ru/T8W2L9F8W

69

BTopoii 3akOH TepMOAMHAMUKH TSI
PaBHOBECHBIX M HEPAaBHOBECHBIX
nporeccoB. HeoOpaTUMOCTh MPHUPOHBIX
MPOIIECCOB

https://m.edsoo.ru/SOU9K1D3R

70

HpI/IHI_[I/IHBI HeﬁCTBHH TCIIJIOBBIX MAllIMH.
KI1J1

https://m.edsoo.ru/C2N3T4D6W

71

MakcumanbHoe 3HaueHue KIT/. [uxn
Kapno

https://m.edsoo.ru/F6V1L5M3S

72

Pemenue 3amau

https://m.edso0.ru/X315X3I5P

73

DKOJOTHYECKHUE aCIIEKTHI UCIIOJIHL30BAHMSI
TEIUIOBBLIX ABHUTaTelIed. TermioBoe

https://m.edsoo.ru/U2We6I10Y7Z



https://m.edsoo.ru/P4V7B5Z7C
https://m.edsoo.ru/L4G9S4Y3Q
https://m.edsoo.ru/O5L7O6K8X
https://m.edsoo.ru/K0W3S4V8H
https://m.edsoo.ru/K3I3S5V5I
https://m.edsoo.ru/T8W2L9F8W
https://m.edsoo.ru/S0U9K1D3R
https://m.edsoo.ru/C2N3T4D6W
https://m.edsoo.ru/F6V1L5M3S
https://m.edsoo.ru/X3I5X3I5P
https://m.edsoo.ru/U2W6I0Y7Z

3arpsi3HEHHE OKPY)KAIOIICH Cpe/Ibl

74

Pemenue 3amau

https://m.edsoo.ru/Z8HOD1U1I

75

O000111eHME U cCUCTEMATHU3AaIUs 3HAHUN
o Teme "Tepmoannamuka. TeraoBsie
MAaIIuHe"

https://m.edsoo.ru/W3N1Z4060

76

KonTponbHas paboTa no teme
"TepmoauHamuka. TernaoBbie MaIuHb"

https://m.edsoo.ru/R3A4N3V9I

77

[TapooOpazoBanre u KOHIEHCAIIHSI.
Hcnapenue u kurienue. Y aenbHas
TEITI0Ta MapooOpa3oBaHUs

https://m.edsoo.ru/U8J6E6W6EN

78

HaCBIHIeHHI)Ie 1 HCHACBIIIICHHBIC HapI)I.
KaquTBeHHaﬂ 3aBUCHUMOCTD IINIOTHOCTHU U
JaBJICHUSA HACBIIIICHHOTI' O napa oT
TEMITepPaTypbl, KX HE3aBUCUMOCTh OT
00BbEMa HACHIIIIEHHOTO TIapa.
3aBUCUMOCTb TEMIICPATYPhl KUIICHUS OT
JIABJICHUS B SKMIKOCTH

https://m.edsoo.ru/C7E1VOP2V

79

Braxxnocts Bo3yxa. AGCOIIOTHAS U
OTHOCHTEIbHAS BIIAYKHOCTD

https://m.edsoo.ru/H2R4A4B0OR

80

Pemrenue 3agau

https://m.edsoo.ru/R2A2TINSH

81

Teépnoe Teno. Kpucramimyeckue u
amop(dHbIe Teraa. AHU3OTPOMUS CBOMCTB
KpUCTAJLJIOB

https://m.edso0.ru/T9T5B3X8V

82

IInaBnenue u KpucTaJluin3anusl. Y nennHas
TCIJIOTA ITJIaBJICHUA. CY6HI/IMaI_[I/I$I

https://m.edsoo.ru/Z00O5N4E4N

83

Hedopmaruu TBEpaOTO Tena. PacTsxenue
u cxatue. Casur. Moayns FOnra. Ilpenen

YIpYTrux nedopManuii

https://m.edsoo.ru/K3E401P7T

84

TennoBoe pacmpeHuc JKUJKOCTEH B

https://m.edsoo.ru/X5S8L0O0DI9R



https://m.edsoo.ru/Z8H0D1U1I
https://m.edsoo.ru/W3N1Z4O6O
https://m.edsoo.ru/R3A4N3V9I
https://m.edsoo.ru/U8J6E6W6N
https://m.edsoo.ru/C7E1V0P2V
https://m.edsoo.ru/H2R4A4B0R
https://m.edsoo.ru/R2A2T9N8H
https://m.edsoo.ru/T9T5B3X8V
https://m.edsoo.ru/Z0O5N4E4N
https://m.edsoo.ru/K3E4O1P7T
https://m.edsoo.ru/X5S8L0D9R

TBép[[BIX TCII. AHFapMOHI/I3M TCIIJIOBBIX
KOJIEOAHUI YacTHI] BELIECTBA

[IpeoOpazoBanue sHeprin B (ha30BBIX

85 https://m.edsoo.ru/D2C1W2TOT
nepexoiax

86 YpaBHECHHE TEIUIOBOTO OamaHca https://m.edsoo.ru/H3B3X1C3Z

87 Pemrenue 3amau https://m.edsoo.ru/L5X2JAN7N
[ToBepXHOCTHOE HATsKEHUE.

88 KaHHﬂHXpHHeUﬂBHeHM' Jlassienne nox https://m.eds00.ru/G3L1G1K7P
WCKPUBJICHHOM MOBEPXHOCTHIO )KUIKOCTH.
®opmymna Jlamnaca
O060061eHre u cucTeMaTu3alus 3HaHui

89 1o Teme "ArperatHpie COCTOSIHHS https://m.edsoo.ru/E2S6F6H4M
Bemecta. da3oBeie nepexopr"
KonTtponbHas paboTa o teme

90 "ArperatHple COCTOSIHHSI BEIIECTBA. https://m.edso0.ru/X2N4L7H4Q
®dazoBbIe Iepexoabl"”
DnekTpusanus Ten U €€ MposIBICHUS.

91 DUICKTPHHECKHH 3apiA. [1Ba Bitia https://m.edsoo.ru/G8KODIK2K
ANEKTPUYECKUX 3apsaoB. [IpoBogHuKH,
JURJIEKTPUKHU U MTOJIYIIPOBOIHUKHU
DNIeMEHTapHBIN 3JIEKTPUUYECKUN 3apsi.

92 3aKOH COXPAaHEHUS IEKTPUUECKOTO https://m.edsoo.ru/X5N5T812Q
3apsa

93 BaauMoziciicTaHe sapijion. TotedHpe https://m.edsoo.ru/A7C8A3B1A
3apsaasl. 3akoH Kynona

94 Pemenue 3amau https://m.edsoo.ru/Z5N4C2D9W

95 Onexrpuueckoe noie. Ero aelicreue Ha https://m.edsoo.ru/G7S6V7SOT
ANEKTPUUECKHUE 3aPS/IbI

96 Hanpsk€HHOCTD 2JIEKTPUYECKOTO MOJIS. https://m.edsoo.ru/L3B8L4U7S



https://m.edsoo.ru/D2C1W2T0T
https://m.edsoo.ru/H3B3X1C3Z
https://m.edsoo.ru/L5X2J4N7N
https://m.edsoo.ru/G3L1G1K7P
https://m.edsoo.ru/E2S6F6H4M
https://m.edsoo.ru/X2N4L7H4Q
https://m.edsoo.ru/G8K0D9K2K
https://m.edsoo.ru/X5N5T8I2Q
https://m.edsoo.ru/A7C8A3B1A
https://m.edsoo.ru/Z5N4C2D9W
https://m.edsoo.ru/G7S6V7S0T
https://m.edsoo.ru/L3B8L4U7S

[TpoOHbIif 3apsia. JInaUM HANPSHKEHHOCTH
asieKTpudecKkoro nois. OJHOpoIHOE
NEKTPUYECKOE T10JIe

HOTCHIII/IEL]II)HOCTI) SJICKTPOCTATHUYCCKOI'O

97 rmoJjist. Pa3HoCTh MOTEHIMAIOB U https://m.edsoo.ru/P2S9Z3R2X
HaIpsHKCHUE
[TorenumanbHas SHEPTHS 3apsia B

98 ANIeKTpoCTaTHYeCKOM 1osie. [ToTenmman https://m.eds00.ru/N2C1X5X8H
AIIEKTPOCTATHYCCKOTO OIS
CBs13b HAPSKEHHOCTH TTOJISI U PA3HOCTH

99 MOTSHIMAJIOB JITSI 3JICKTPOCTATHIECKOTO https://m.edsoo.ru/VOA4F8L7L
TOJISI

100 Hanqun CYHCPHOIHIIH SIEKTPHHECCIHX https://m.eds00.ru/Q90O0B0A5X
moJjiei

101 Pemenue 3amay https://m.edsoo.ru/I4N4C3B3K

102 Hone Toueuroro 3ap;ma.vl'lone https://m.edsoo.ru/X9D6D2A10
PaBHOMEPHO 3apsHKEHHOM chephl
[Toste paBHOMEPHO 3apsAKEHHOTO TI0

103 00bémy mapa. [Tone paBHOMEpHO https://m.edsoo.ru/B5M8D6D8V
3apsSOKCHHONW OECKOHEYHOM IIIOCKOCTH

104 HposonHiic B IEKTPOCTATH IECKOM https://m.edsoo.ru/R3G3V2Q5V
mmoJie. YCIOBUE PAaBHOBECHS 3apsIIOB

105 JAOMEKTPHKH 1 HOIYIPOBOHHMKH B https://m.edsoo.ru/E2H2J8B2N
3JIEKTPOCTATUYCCKOM I10JIC
Konpencarop. D1nekTpoéMKOCTh

106 KOHJEHCATOpa. DIEKTPOEMKOCTh https://m.edsoo.ru/X6P8W7EOR
TUIOCKOTO KOHJ/ICHCATOPa

jo7 | |lapamneneroe coeaumeiie https://m.eds00.ru/BSX6R7V3Z

KOHACHCATOPOB



https://m.edsoo.ru/P2S9Z3R2X
https://m.edsoo.ru/N2C1X5X8H
https://m.edsoo.ru/V0A4F8L7L
https://m.edsoo.ru/Q9O0B0A5X
https://m.edsoo.ru/I4N4C3B3K
https://m.edsoo.ru/X9D6D2A1O
https://m.edsoo.ru/B5M8D6D8V
https://m.edsoo.ru/R3G3V2Q5V
https://m.edsoo.ru/E2H2J8B2N
https://m.edsoo.ru/X6P8W7E0R
https://m.edsoo.ru/B5X6R7V3Z

IlocienoBaTenbHOE COEMUHCHUE

108 https://m.edso0.ru/S8G7N8D8K
KOHJICHCATOPOB

109 DHeprus 3apsHKEHHOTO KOHAEHCATOpa https://m.edsoo.ru/W1M2B0Q6G

110 Pemenue 3amau https://m.edso0.ru/Q8K22602D

111 | /VBIDKCHHE SAPDKEHHON HACTHI B https://m.edso0.ru/R7S5J7N3R
OJTHOPOJTHOM 3JICKTPHYECKOM TIOJIe

112 Pemenue 3amau https://m.edsoo.ru/F8LADAAAT
0606 i

113 ° meime 8 CHCTeMaTmaHHTSHaHHH https://m.edso0.ru/I0T3J313U
1o Teme "DIEKTPUIECKOe MoJje
K 0

114 " OHTPOJIbHAT paboTa 130 TeMe https://m.edsoo.ru/E902C915J

DIEeKTPUYECKOE TOJIe

Cuna Toxka. [TocTostHHBIN TOK. Y CIIOBHS

115 CYILIECTBOBAHUS MOCTOSHHOTO https://m.edso0.ru/C9P3V4X1Q
AIIEKTPUYECKOTO TOKa

116 Ucrounuku Toka. Hanpspxenue u 3/[C https://m.edsoo.ru/X2W9F5Q1A
3 O .

117 AROIL % /Ma JUIL yacTa Hiemt https://m.edso0.ru/P6GIMIT5X
DIEKTPUUYECKOE COMPOTUBIICHHUE
3aBUCUMOCTb CONPOTUBIICHUS

118 OJIHOPOJTHOTO MTPOBOJIHUKA OT €TI0 JITHHBI https://m.edso00.ru/M8S501T4Y
1 TUIOIIA/IU TIOTIEPEYHOTO CEUCHUS

119 ¥ ACTBHOE COTPOTHBICHHE BEILIECTBA. https://m.edsoo.ru/R5L1EOD5G
Pemenue 3amau
I1

120 OCISAOBATRIBHOS, TEPAINISIBHOS, https://m.edso0.ru/I6T2S002K
CMEIIaHHOE COSAMHEHHE TPOBOIHUKOB

121 Pacq&%T Pa3BETBICHHBIX MMEKTPHIECKIX https://m.edsoo.ru/D9P9Z8L6Y
neneit. [IpaBuna Kupxroda

122 Pemenue 3amau https://m.eds00.ru/T308R7G7V

123 PaboTta 31eKTpruuecKkoro Toka. 3akoH https://m.edso00.ru/G2B9YODIK



https://m.edsoo.ru/S8G7N8D8K
https://m.edsoo.ru/W1M2B0Q6G
https://m.edsoo.ru/Q8K2Z6O2D
https://m.edsoo.ru/R7S5J7N3R
https://m.edsoo.ru/F8L4D4A4T
https://m.edsoo.ru/I0T3J3I3U
https://m.edsoo.ru/E9O2C9I5J
https://m.edsoo.ru/C9P3V4X1Q
https://m.edsoo.ru/X2W9F5Q1A
https://m.edsoo.ru/P6G9M1T5X
https://m.edsoo.ru/M8S5O1T4Y
https://m.edsoo.ru/R5L1E0D5G
https://m.edsoo.ru/I6T2S0O2K
https://m.edsoo.ru/D9P9Z8L6Y
https://m.edsoo.ru/T3O8R7G7V
https://m.edsoo.ru/G2B9Y0D9K

Jxoyna —Jlenua

124 Pemrenue 3agau 1 https://m.edsoo.ru/B6Q0A3R7S
MOIIHOCTD 3JIEKTPUYECKOTO TOKA.

125 TeruioBass MOIITHOCTG, BEIJIEIsIeMas Ha 1 https://m.edsoo.ru/E3V4R2Z1N
pesucrope

126 Pemenne 3amau 1 https://m.eds00.ru/A7Y7X9E5T
SC

127 JIC 1 piyrpeiiice conpoTHBIICie 1 https://m.edsoo.ru/ROK4Y6Q3X
NCTOYHHUKA TOKa
3 O i 7

128 aroH LMa Mi[ HOHOH (3aMKHyTOH) 1 https://m.edsoo.ru/S9H7C2Q3V
AIEKTPUICCKON IIETTH

129 Pemenue 3amay 1 https://m.edso0.ru/O5E7N7X7M

130 MOoOIIHOCTh HICTOYHHUKA TOKA 1 https://m.edsoo.ru/F7Z7V5E2Z

131 KopoTkoe 3ambikanme 1 https://m.edsoo.ru/O9B3P4D4R

132 KonneHncarop B 11enu MOCTOSIHHOTO TOKa 1 https://m.edsoo.ru/G5A4E2A5S

133 Pemenue 3amay 1 https://m.edso0.ru/P6X4G9E9I
P "TT 7

134 CIICHHE 3az[a11 Ho T"eMe OCTOAHHBI 1 https://m.edsoo.ru/FOW619G6K
AIIEKTPUYECKHI TOK
Pemenue eme "I1 5

135 Hert 3a)1a11 HOT” Me HOCTOIHEM 1 https://m.edsoo.ru/X0Q4F9C0Z
AIIEKTPUYECKHI TOK
P "TT 7

136 CLCHHe gaﬂail 1o T”eMe OCTORHIBIT 1 https://m.edsoo.ru/U5Z2H9W2J
ANEKTPUYECKHUI TOK
O06o0061eHre u cucTeMaTu3alus 3HaHu’

137 o Teme "TloCcTOSHHBIN 2IIeKTPUYECKUMA 1 https://m.edsoo.ru/F4AK6G3W3I
TOK"
K 0

138 " OHTPOHLHMV paboTa 1o TGM? Y 1 https://m.edso0.ru/KOX6Q4X7X

[ToCTOSIHHBII 2JEKTPUUECKUN TOK

C)

139 NICRIPHHECKa IPOBOIAMOCTD 1 https://m.edsoo.ru/USHIF6V30

Pa3JINIHBIX BCHICCTB. SHCKTpI/I‘{eCKI/Iﬁ TOK



https://m.edsoo.ru/B6Q0A3R7S
https://m.edsoo.ru/E3V4R2Z1N
https://m.edsoo.ru/A7Y7X9E5T
https://m.edsoo.ru/R0K4Y6Q3X
https://m.edsoo.ru/S9H7C2Q3V
https://m.edsoo.ru/O5E7N7X7M
https://m.edsoo.ru/F7Z7V5E2Z
https://m.edsoo.ru/O9B3P4D4R
https://m.edsoo.ru/G5A4E2A5S
https://m.edsoo.ru/P6X4G9E9I
https://m.edsoo.ru/F0W6I9G6K
https://m.edsoo.ru/X0Q4F9C0Z
https://m.edsoo.ru/U5Z2H9W2J
https://m.edsoo.ru/F4K6G3W3I
https://m.edsoo.ru/K0X6Q4X7X
https://m.edsoo.ru/U8H9F6V3O

B MeTaiiax. CBEpXIpPOBOAUMOCTD

140

DNEeKTpUUYECKUH TOK B pacTBOpax U
paciiaBax 3J1€KTPOJUTOB. 3aKOHBI
@apanes U1 IIEKTPOIU3a

https://m.edsoo.ru/C7T7U0B3T

141

DneKkTpuyecKkui Tok B razax. [lmasma

https://m.edsoo.ru/O403R6E3A

142

DneKTpUYeCKuil TOK B BaKyyMe.
Bakyymubie npuOopbl

https://m.edsoo.ru/BSE3FOW1A

143

DNeKTpUUYECKU TOK B MOJTYIPOBOJHUKAX

https://m.edso00.ru/C1K708F1P

144

[TonynpoBoAHUKOBBIE TPUOOPHI

https://m.edsoo0.ru/HOY2P3Y5Z

145

@u3NYeCKui IPAKTUKYM I10 TEME
"N3mepeHune CUIlbl TOKA U HAIPSDKEHUS B
L[ENU TOCTOSTHHOTO TOKa MPY HOMOIIH
aHAJIOTOBBIX U ITU(PPOBBIX
M3MEPUTEIBHBIX MPUOOPOB" MITH
"3HaKOMCTBO ¢ U(PpoBOii Taboparopueit
o ¢usuke. [Ipumepsl u3mepenus
(bu3NYeCKUX BETUYHMH MPU IIOMOIIN
KOMIBIOTEPHBIX JATUYUKOB"

https://m.edsoo.ru/ASN5C5X7Z

146

DuU3NYECKUH TPAKTUKYM 10 TEME
"M3ydyeHrne HEpaBHOMEPHOTO IBUKEHUSI C
LEJIbIO ONpeIeTICHIs] MTHOBEHHOU
ckopoctu"

https://m.edsoo.ru/Z1D4N717Y

147

Ou3nyecKuii MPakTUKYyM 0 TeMe
"U3mepeHue ycKOpeHus Ipu
MPSMOJIMHENHOM PaBHOYCKOPEHHOM
JBUKEHUHU 110 HAKJIOHHOM MIIOCKOCTH"
nunu "MccnenoBanue 3aBUCUMOCTH ITyTH
OT BPEMEHH NPU PAaBHOYCKOPEHHOM
NIBOKeHUN"

https://m.edso0.ru/Z8Q1J8D3K



https://m.edsoo.ru/C7T7U0B3T
https://m.edsoo.ru/O4O3R6E3A
https://m.edsoo.ru/B8E3F9W1A
https://m.edsoo.ru/C1K7O8F1P
https://m.edsoo.ru/H0Y2P3Y5Z
https://m.edsoo.ru/A5N5C5X7Z
https://m.edsoo.ru/Z1D4N7I7Y
https://m.edsoo.ru/Z8Q1J8D3K

148

Pu3NYEeCKUH IPAKTUKYM 110 TEME
"N3mepeHue ycKopeHHsi CBOOOIHOTO
nageHus" win "M3yueHnue 1BUKEHUs
Tena, OPOLIEHHOTO TOPH30HTAIFHO"

https://m.edso0.ru/G1TOK9D60O

149

@uU3NYECKUH IPAKTUKYM 110 TEME
"N3yueHue IBUKEHUS Tea 110
OKPY>KHOCTH C IIOCTOSIHHOM 10 MOJTYJIIO
ckopocthio" mwiu "HccnenoBanue
3aBUCHMOCTH Iepro/ia oOpalieHus
KOHHUYECKOTO MasgTHHUKA OT €ro
rnapameTpoB"

https://m.edsoo0.ru/P4Q4M9V70

150

Pu3N4ecKuil IPAKTUKYM IO TEME
"M3MmepeHune paBHOICUCTBYIOIIEN CHITBI
MIpH IBIKEHUU OpycKa M0 HAKIOHHOM
mwrockoctu" v "[IpoBepka TMIOTE3HI O
HE3aBUCHMOCTH BPEMEHU JBUKEHUS
Opycka 1Mo HaKJIOHHOM TIOCKOCTH Ha
3a/IaHHO€ PAcCTOSIHUE OT €ro Macchl”

https://m.edsoo.ru/T9O8A9P5B

151

DU3NYECKUH TPAKTUKYM 10 TEME
"UccneqoBaHue 3aBUCUMOCTH CUJI
YIOPYTOCTH, BO3HUKAIOIIUX B MPY)KUHE U
PE3MHOBOM 00pa3iie, oT ux aepopmanun”
win "M3yueHue ABMKEHUS CUCTEMBI TEl,
CBSI3aHHBIX HUTBIO, IEPEKUHYTOU uepe3
JIErKui OJoK"

https://m.edsoo.ru/ROWOKOP8Y

152

Du3NYEeCKUN IPAKTUKYM I10 TEME
"N3mepenue ko3dduimenTa TpeHus 1no
BEITUYMHE YIIIOBOTO KO PHUIHEHTA
3apucumoctu Frp(N)" nmm
"HccnenoBanue JBIKEHHUS Opycka 1o

https://m.edsoo.ru/Q2N1Z9F5F



https://m.edsoo.ru/G1T0K9D6O
https://m.edsoo.ru/P4Q4M9V7O
https://m.edsoo.ru/T9O8A9P5B
https://m.edsoo.ru/R9W0K0P8Y
https://m.edsoo.ru/Q2N1Z9F5F

HAKJIOHHOH TUIOCKOCTH C TIEPEMEHHBIM
kodpuurenTom Tpenus" wiun "N3ydenue
JBUKEHMS TPy3a Ha Baly C TpEHUEM"

153

Pu3NYEeCKU IPAKTUKYM 110 TEME
"UccnenoBanue ycioBUl paBHOBECHS
TBEPAOTO Teja, UMEIOIIEro OCh
Bpamenus" wim "KoncrpynupoBanue
KPOHIITEHHOB U pacy€T CHJI yIpyroctu"
nin "M3ydenne ycTouuBOCTH TBEPIOTO
TeJa, UMEIOIIEro oA b OTophI"

https://m.edsoo.ru/O5M1B2R0V

154

Pu3NYeCKU IPAKTUKYM IO TEME
"N3mepeHune uMIryiabca tena mno
TOopMO3HOMY ITyTH" niu "M3Mepenne
CWJIBI TATH, CKOPOCTH MOJEIN
AIEKTPOMOOUJIST XU MOIITHOCTH CHUJIBI TSATH"
i "CpaBHEHHE U3MEHEHUS UMITYJIbCa
TeJla C UMITYJIbCOM CHJIbI" WITH
"HccnenoBanue cCoOXpaHEHUs UMITYJIbCa
MpY yIPYroM B3auMOACHCTBUU'" WIIH
"M3MepeHne KUHETUYECKOM SHEPTUH Tesa
[0 TOPMO3HOMY TTyTH"

https://m.edso0.ru/S3J0X3N8H

155

dusnuecKuil MpakTUKYM 10 TEMe
"HN3yueHune n30TepMUYECKOro Mpolecca
(peKOMEHI0BAHO UCHOJIb30BaHUE
nudposoii 1abopaTopun)" uiu
"N3y4yeHne n30X0pHOTo npouecca’ uiu
"N3yuenune n3o6apHOro npouecca’ uiu
"[IpoBepka ypaBHEHUs COCTOSIHUA"

https://m.edsoo.ru/I6C5P7G6C

156

Du3NYEeCKUN PAKTUKYM I10 TEME
"N3mepenue yaenpHON TemioéMKocT"

https://m.edso0.ru/J8C7B2WS8D



https://m.edsoo.ru/O5M1B2R0V
https://m.edsoo.ru/S3J0X3N8H
https://m.edsoo.ru/I6C5P7G6C
https://m.edsoo.ru/J8C7B2W8D

unu "VccnenoBanue mpoiecca
OCTBIBaHUS BELIECTBA" WK
"UccnenoBanue aguadbatHoro mpoiecca'
niu "M3yueHne B3aMMOCBSA3H dSHEPTrUn
MEXMOJIEKYJIIPHOTO B3aUMOJICHCTBUS U
TEeMIIepaTypbl KUIIEHUS KUIKOCTEN"

®u3NYEeCKU IPAKTUKYM I10 TEME
"N3ydyeHne 3akOHOMEPHOCTEN HCTIapeHUs
xuakocrer" umm "M3mepenue yaenbHol
TEIUIOTHI IJIaBJICHUS JIbAA" WIN

"N3yueHne cBOMCTB HACBIILIEHHBIX MTapoB"

157 1 1 https://m.edsoo.ru/K2E2N1C3N

nin "M3MepeHne abcomoTHOM
BJIQ)KHOCTH BO3/yXa U OLIEHKAa MaCChI
nmapoB B nomenieHun'". smepenue
ko3 urmeHTa moBEpXHOCTHOTO
HaTSKEHUS

DU3NYECKUH TPAKTUKYM 10 TEME
"Habnroienne mpeBpaieHus: SHEPTruu
3apsOKEHHOTO KOHJIGHCATOPa B DHEPTHUIO
u3nydeHus ceeroaunoa’ wim "M3ydenue
158 MPOTEKaHUs TOKA B IIETH, COACpIKaIe 1 1 https://m.edso0.ru/D0Z5T3X7H
KoHAeHcaTop" win "Pacnpenenenue
Pa3HOCTHU MOTEHIIUAIOB (HAMPSHKEHNS)
MIPH TIOCJICIOBATEIHHOM COSMHEHUHT
KOHJEHCATOPOB"

Du3NYEeCKUN MPAKTUKYM I10 TEME
"HccnenoBanue CMEIIaHHOTO
159 COEIMHEHUS PE3UCTOPOB" NN 1 1 https://m.edsoo0.ru/Y607B2K7N

"N3mepeHue yaeapHOTO CONPOTUBIIEHUS
npoBoaHukoB" wiu "MccnenoBanue



https://m.edsoo.ru/K2E2N1C3N
https://m.edsoo.ru/D0Z5T3X7H
https://m.edsoo.ru/Y6O7B2K7N

3aBUCHUMOCTH CUJIbI TOKA OT HAMPSIKEHUS
JUTSA JTaMITbl HaKAJTUBaHUS"

160

Pu3NYEeCKU IPAKTUKYM 110 TEME
"HaburoteHue amekTpon3a’ win
"N3mepenue 3apsiia 0AHOBAJIEHTHOTO
noHa" unu "MccnenoBanue 3aBUCUMOCTH
COINPOTHBIIEHUSI TEPMOPE3UCTOPA OT
temrieparypbl” uian "CHsTHE BOJIBT-
aMIIEpPHOI XapaKTepUCTHKU Auoa"

https://m.edso00.ru/K8C6S1K4R

161

PesepBusrit ypok. O6001eHNe 1
CUCTEMaTH3aIus 3HAHUH 110 TEME
"KunemaTtunka"

https://m.edsoo.ru/C901M5N6L

162

Peseprubrit ypok. O6001meHne 1
cCUCTEeMaTH3allusl 3HAaHUH 10 TeMe
"Jlmnamuka"

https://m.edsoo.ru/lJ3X7B7Z27Z

163

PeseprubIit ypok. O6001eHNE 1
CHCTEMAaTHU3alis 3HaHUH 10 TEME
"CraTtuka TBEp0ro Tena"

https://m.edsoo.ru/W9Z2G3L5U

164

PesepBubIit ypok. O6001eHNE 1
cUCTeMaTH3alusl 3HAaHH 110 TeMe
"3aKOHBI COXpaHEHHS B MEXaHUKE"

https://m.edsoo.ru/Y8Z0W2N9C

165

PesepBHsiit ypok. O6001IeHE U
cucTeMaTH3alys 3HaHUH 110 Teme
"OCHOBBI MOJIEKYJIIPHOKUHETHYECKON
Teopun"

https://m.edsoo.ru/D7Q5Y9Y9E

166

PesepBHrlit ypok. O6001IeHNE U
CHCTEMAaTH3alMs 3HaHUH 110 TEME
"TepmoanHamuka. TenaoBble MallIuHbI"

https://m.edsoo.ru/I9N3R20Q4D

167

PesepBHslit ypok. O600IIeHNE 1

https://m.edsoo.ru/B5P110S9H



https://m.edsoo.ru/K8C6S1K4R
https://m.edsoo.ru/C9O1M5N6L
https://m.edsoo.ru/J3X7B7Z7Z
https://m.edsoo.ru/W9Z2G3L5U
https://m.edsoo.ru/Y8Z0W2N9C
https://m.edsoo.ru/D7Q5Y9Y9E
https://m.edsoo.ru/I9N3R2Q4D
https://m.edsoo.ru/B5P1I0S9H

CUCTEeMAaTH3alMsl 3HaHUH 110 TeMe
"ArperaTHble COCTOSIHHSI BEILIECTBA.
da3oBbIe nepexo bl

168

Pesepubiit ypok. O60011eHNE 1
cCucreMatu3sanus 3HAaHHUH 110 TEME
"DnexTpuueckoe mojue"

https://m.edsoo.ru/H8H5W3K5X

169

PesepBubIit ypok. O6001IeHNE U
CUCTEeMaTH3alusl 3HaHUH 110 TeMe
"TToCTOSIHHBIN 37eKTpUYECKUi TOK"

https://m.edsoo.ru/X8K1U9C2B

170

Peseprubrit ypok. O6001eHne 1
cucTemMaTu3anus 3HaHuil o reme "Toku B
paznnuHbIX cpepax”

https://m.edso00.ru/O2E1T1H4Z

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

170

16



https://m.edsoo.ru/H8H5W3K5X
https://m.edsoo.ru/X8K1U9C2B
https://m.edsoo.ru/O2E1T1H4Z

11 KVIACC

KoaudecTBO 4acoB

Ne Mara DJIeKTpOHHbIe LN poBbIe
Tema ypoka KonTposbubie | IlpakTnueckue
n/n Bcero u3yuyeHusi  oOpa3oBaTe/ibHbIE pecypchl
padoTsbI padoTsbI

B3anmopnericTBre MOCTOSTHHBIX

1 MAarHuTOB U IIPOBOJJHUKOB C TOKOM. 1 https://m.edso0.ru/G5G8C2G9D
MarnutHoe nosie. ['unoteza Ammnepa
BexTop MarHUTHOM MHAYKIIMH.

2 [IpuHIHN cyneprno3unuym MarHuTHBIX 1 https://m.edsoo0.ru/P4Q2U9F4X
noJiei. JIMHUM MarHUTHOW WHTYKIIMHA
Ma 0€ MOoJIe IPOBO a C TOKOM.

3 FHITHOS HOJE MPOBOAHILIA & TOKOM 1 https://m.edso0.ru/X4C5V6P3G
OmeIT DpcTena
Cuna A &

4 {113 AMTIEpa, €o Hanpaniete 1 1 https://m.edso00.ru/Q0M4X1X6J
MOYJIb

5 Pemenue 3amay 1 https://m.edso0.ru/P3Z0L00O0R
[IpumeneHue Awmriepa.

6 PHMBHCHH® SakoHa AMepa 1 https://m.edsoo.ru/D812U2U00
DNeKTpOU3MEpUTENbHbIE TPUOOPHI
Cuina JlopeHiia, e€ HanrpaBJIeHUE U

7 MOAYIb. JIBIDKCHHE 3ApSIKCHION 1 https://m.edsoo.ru/X604U7R8A
YaCTULIBI B OJJHOPOTHOM MarHUTHOM
nosie
Pewtenue 3amay 1 https://m.edso0.ru/K910C6Q3C
Pa6ota cunel Jlopenna https://m.edsoo.ru/P7F8TOC8S

10 Pemenue 3amau https://m.edsoo.ru/D8M2R618Q
MarsuTHO€ 10Jie B BELLIECTBE.

11 deppoMarHeTHKy, napa- u 1 https://m.edsoo.ru/POM6E0O3R7X
JMaMarHeTUKU



https://m.edsoo.ru/G5G8C2G9D
https://m.edsoo.ru/P4Q2U9F4X
https://m.edsoo.ru/X4C5V6P3G
https://m.edsoo.ru/Q0M4X1X6J
https://m.edsoo.ru/P3Z0L0O0R
https://m.edsoo.ru/D8I2U2U0O
https://m.edsoo.ru/X6O4U7R8A
https://m.edsoo.ru/K9I0C6Q3C
https://m.edsoo.ru/P7F8T0C8S
https://m.edsoo.ru/D8M2R6I8Q
https://m.edsoo.ru/P9M6O3R7X

OcHOBHBIE CBOHCTBA (peppOMarHETUKOB.

12 https://m.eds00.ru/Q3Y8U3H5C
[Tpumenenue hpeppoMarHeTHKOB
P "M

13 CLICHIE 31T 0 Teme TMIATHITHO® https://m.eds00.ru/M4OOWSB2A
noJje
P "M

14 CLICHHE SAAT TO Tene THIaTHITHoS hitps://m.eds00.ru/RSN210VAX
noJje
SIBneHue ANEKTPOMAarHUTHON

15 nHAyKIuU. [I0TOK BEKTOpa MarHUTHOM https://m.edsoo0.ru/V9X7S809H
WHTYKITAHA

16 O/1C uraykun https://m.eds00.ru/C7Y3Q5D1F
3 o

17 AKOT SICKTPOMATHHITHOH HHAYKIHI https://m.edso0.ru/E906Q0S4L
®dapanes
B . T

18 HXPEBOE SICKIPHAECKOE HoJIe. LOokH https.//m.edso0.ru/L.9Z22D704J)
dyko
OJIC MHAYKIMH B IBUOKYIIAXCA

19 https.//m.edsoo.ru/W2J812Z4G
MIPOBOTHUKAX

20 Pemtenue 3amay https://m.edso0.ru/J1Q9J0B6A

21 [IpaBuso Jlenma https://m.edso0.ru/K3G3Z5X5D
NunyktuBHOCTh. Karymika

22 WHAYKTUBHOCTH B LIETIH MOCTOSTHHOTO https://m.edsoo.ru/D6M2P8B2M
TOKa
bl .

23 BIICHHE CAMOMHAYKiLiH. S/IC https://m.edsoo.ru/H711C9E5]
CaMOMHIYKIIHH
9

24 HEPTIUL MATHITHOTO HOILT KATYIIKH © https://m.edsoo.ru/C5L8W1D8Q
TOKOM. DJIEKTPOMAarHuTHOE T0JIe

25 Pemenue 3amau https://m.edso0.ru/B8G2R3W3M

26 OGobmierHe 1 CHCTEMATH3AIM 3HAHMH https://m.edsoo.ru/F5F1\VV2D7C

1o Teme "DNeKTpouHaMHKa"



https://m.edsoo.ru/Q3Y8U3H5C
https://m.edsoo.ru/M4O0W8B2A
https://m.edsoo.ru/R5N2I0V4X
https://m.edsoo.ru/V9X7S8O9H
https://m.edsoo.ru/C7Y3Q5D1F
https://m.edsoo.ru/E9O6Q0S4L
https://m.edsoo.ru/L9Z2D7O4J
https://m.edsoo.ru/W2J8I2Z4G
https://m.edsoo.ru/J1Q9J0B6A
https://m.edsoo.ru/K3G3Z5X5D
https://m.edsoo.ru/D6M2P8B2M
https://m.edsoo.ru/H7I1C9E5J
https://m.edsoo.ru/C5L8W1D8Q
https://m.edsoo.ru/B8G2R3W3M
https://m.edsoo.ru/F5F1V2D7C

KonTtponsHas pabota o Teme

27 https://m.edso0.ru/KOT5M2Y1S
"DnexkTpoauHaMuka"

28 KonebarenbHas cuctema. CBOOOIHBIC httos://m.eds00.ru/SBESHOKGE
KoJjebanus. 'apMoHHUecKre KoJIeOaHwst

29 KIHOMBTIOCKOE B MHAMITICOR0S https://m.eds00.ru/A6S901VAQ
OTIMCaHKE KOJIeOATEIbHBIX IBUKCHHI
DHepreTuveckoe onvucanue. BeiBos
JTUHAMUYECKOTO OTIMCAHMS

30 TapMOHHYECKUX KOJIEOAaHUW U3 UX https://m.edso00.ru/O4S4H7T5X
SHEPTEeTUYECKOTO M KHHEMaTHYECKOTO
OTIMCAHMS

31 Awmruutyna u asza konedaHuit https://m.edso0.ru/TOISC1Y1l
Ilepuon u yactora kosiebanuii. [lepros
MAaJIBIX CBOOOIHBIX KOJIEOAaHUHI

32 MaTeMaTH4ecKkoro mastHuka. [lepuos https://m.edsoo.ru/U7S4U5V2L
CBOOOJTHBIX KOJIEOAaHUH TTPY)KMHHOTO
MasITHHKA

33 3aTyxaroumue koneoaHus. https://m.edso0.ru/ISD3X5G2P
Brinyxaennbie kosebanus. Pesonanc

34 ABTOKOJICOAHUS https://m.edsoo.ru/Z3A8VOM2T

35 Pewenue 3amay https://m.edsoo.ru/JIW1A1F4P
Ypok-koHpepennus "MexaHuueckue

36 KoJieOaHusl B My3bIKaJIbHBIX https://m.edsoo.ru/HOH4S6K4A
HHCTpyMeHTax"

37 Obobmenne i CHCTEMATH3ALKA SHAHHH https://m.edso00.ru/LOO0D1X9R
o Teme "MexaHndeckue KojieoaHus"

38 aﬂeKTpOMarHHTHHe KoseOanus. https://m.edsoo.ru/B7D6D5C1R
KonebarenbHbIN KOHTYD

39 ®opmyna Tomcona. CBsI3b aMIUIUTY 1B https://m.edso0.ru/K2F8RIL3D



https://m.edsoo.ru/K0T5M2Y1S
https://m.edsoo.ru/S8E5H0K6F
https://m.edsoo.ru/A6S9O1V4Q
https://m.edsoo.ru/O4S4H7T5X
https://m.edsoo.ru/T0I8C1Y1I
https://m.edsoo.ru/U7S4U5V2L
https://m.edsoo.ru/I5D3X5G2P
https://m.edsoo.ru/Z3A8V0M2T
https://m.edsoo.ru/J1W1A1F4P
https://m.edsoo.ru/H0H4S6K4A
https://m.edsoo.ru/L0O0D1X9R
https://m.edsoo.ru/B7D6D5C1R
https://m.edsoo.ru/K2F8R9L3D

3apsia KOHIEHCATOpa C aMILTUTYI0H
CHJIBI TOKA B KOJICOATEIIBHOM KOHTYPE

3aKOH COXpaHEHMsI SHEPTUU B

40 https://m.edsoo.ru/O4A0N2Q7R
UJICaTbHOM KOJIeOATEeThbHOM KOHTYpPE
3aryxarollue IeKTPOMarHuTHbIE

41 Kosiebanus. BeiHy)neHHbIC https://m.edso0.ru/T4TOM5U9D
AJIEKTPOMATrHUTHBIC KOJICOAHUS

42 Hepemenmsiii Tok. Pesnctop u https://m.eds00.ru/E1EAR7V5Y
KOHJICHCATOP B IIENTA IEPEMEHHOTO TOKa

43 Karylrka HHAYKTHBHOCTH B €T https://m.edso00.ru/X6Z015P10
MIEPEMEHHOTO TOKa

44 3aKoH Oma A1 9ICKTPHHICCKOH uern https://m.edsoo.ru/Y618M8K3U
MIEPEMEHHOTO TOKa
MOoIIHOCTh NEPEMEHHOTO TOKA.

45 AMIITUTYTHO® U JEHCTBYIOIIEE https://m.edsoo.ru/A7TM2G9T4J
3HAYECHHE CHJIBI TOKA M HATPSDKCHUSI

46 Pe3onaHc B ayieKTpUUeCKOM 1enH https://m.edsoo.ru/T1W3T2P9B

47 Pemtenue 3amay https://m.edsoo.ru/FOY4J4Z4P
NneansHbIif Tpancopmarop.

48 [TpousBoacTBO, Mepenava u https://m.edsoo.ru/Y2Q1A4U8R
MOTpeOIEHNE ANEKTPUIECKOI SHEPTUH
DKOJIOTHYECKHE PUCKHU TIPH
MIPOM3BOJICTBE AJICKTPOIHEPI U U.

49 Kynbrypa ncnonb3oBanus https://m.edso0.ru/O6L3K0DOL
AIIEKTPOIHEPTHH B MOBCEAHEBHON
KU3HU

50 Pemenue 3amau https://m.edsoo.ru/A4X6R4Q4F

51 Pemenue 3amau https://m.edsoo.ru/I4E9R7F2G

52 O0o001IeHNEe B CHCTEMAaTH3allUs 3HAHU I https://m.edsoo.ru/R9Y4Q4B2V



https://m.edsoo.ru/O4A0N2Q7R
https://m.edsoo.ru/T4T0M5U9D
https://m.edsoo.ru/E1E4R7V5Y
https://m.edsoo.ru/X6Z0I5P1O
https://m.edsoo.ru/Y6I8M8K3U
https://m.edsoo.ru/A7M2G9T4J
https://m.edsoo.ru/T1W3T2P9B
https://m.edsoo.ru/F0Y4J4Z4P
https://m.edsoo.ru/Y2Q1A4U8R
https://m.edsoo.ru/O6L3K0D0L
https://m.edsoo.ru/A4X6R4Q4F
https://m.edsoo.ru/I4E9R7F2G
https://m.edsoo.ru/R9Y4Q4B2V

110 TeMe "DJIEeKTpOMarHuTHbIE
KoJiebaHus"

MexaHnyeckue BOJIHEL.

53 https://m.edso0.ru/Q618R0O17G
XapaKTEpUCTUKN MEXaHUYECKUX BOJIH

54 CBoJicTBa MEXAaHNYECKHNX BOJIH https://m.edsoo.ru/V3Y3L1K7I

55 3ByK. XapakTepUCTHUKU 3BYKa https://m.edsoo.ru/BIL4I6H3L
Nnadpa3syk u yaprpa3sByk. lIlymoBoe

56 (bpassyx 1 yITp yKv yMOB https://m.eds00.ru/F8GSO0CIN
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl

57 Pemrenue 3amau https://m.edsoo.ru/0O2D5B1L0H
BJIGKT OMAardHuTHLIC BOJIHBI. I/I3 c c

58 P 1 sy https://m.edso00.ru/Z21J4J3U2M
SHGKTpOMaFHI/ITHI)IX BOJIH
OHepPrus dJIeKTpoMa OJIH.

59 Ij POMATHITHbX BOMH https://m.edso00.ru/A5VOF4E7T
CBOI/ICTBa SHeKTpOMaFHI/ITHBIX BOJIH
[Ikayia 31eKTPOMarHUTHBIX BOJIH.

60 [IpuMeHeHne >eKTPOMarHUTHBIX BOJTH https://m.edsoo.ru/L4L9D8C2P
B TEXHUKE U OBITY
[IpuHIUIIBI PaTUOCBS3U U TEICBUACHHUS.

61 Pannonokamus. DneKTpoMarHuTHOE https://m.edso0.ru/R4T3L4Z6R
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl
Kourtpoasnas pabora 1o teme

62 " P P " https://m.edso00.ru/I6T7C3N9G

Konebanus u BOJIHBI

CBeT. 3aK0H IPSIMOJIMHEHHOTO

63 p https://m.edsoo.ru/D0I3C5N8P
pacrpoCcTpaHeHHsI CBETa
Pemenue 3a1au Ha mMpuUMEHEHUE 3aKOHA

64 MIPSAAMOJIMHENHOTO PACIIPOCTPAHEHUS https://m.edsoo.ru/O9N8Y4X4R
cBeTa
OTtpaxxenune ceeta. I1nockoe 3epkalno.

65 p p https://m.eds00.ru/G3P8G0OT2Y

Coepuueckoe 3epkaio



https://m.edsoo.ru/Q6I8R0I7G
https://m.edsoo.ru/V3Y3L1K7I
https://m.edsoo.ru/B9L4I6H3L
https://m.edsoo.ru/F8G8O0C9N
https://m.edsoo.ru/O2D5B1L0H
https://m.edsoo.ru/Z1J4J3U2M
https://m.edsoo.ru/A5V0F4E7T
https://m.edsoo.ru/L4L9D8C2P
https://m.edsoo.ru/R4T3L4Z6R
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https://m.edsoo.ru/G3P8G0T2Y

[Ipenomnenue cBeta. AGCOTIOTHBIN U
OTHOCHUTEIBHBIM IMOKA3aTeIb

66 npenomiieHus. [lomHoe BHyTpeHHEE https://m.edso00.ru/Q91503F2J
oTpakeHue. IIpenenpHbIi yroJ noJHoro
BHYTPEHHETO OTPAKCHHSI
Pemenue 3agau Ha npuMeHEHUE

67 3aKOHOB OTPaKECHHS U MIPEIOMIICHUS https://m.edsoo.ru/A6DOF409A
cBeTa

68 Aon quevﬁ B npH3Me. JHCriepens caera. https://m.edsoo.ru/Q2P002F4H
CrnoxHblii cocTaB Oenoro cBera. Llpet

69 Jlispi. DoKyCHOE PACCTOAHHE H https://m.edsoo.ru/A2B2A5X1H
OTITHYECKAs CHJIA JIMH3BI

70 Hoctpoerie nsobpaenii b am3ax i https://m.edsoo.ru/W5Y6A8H3F
UX CUCTeMaX. YBEeIMYEHUE JINH3bI
Pemenue 3a1ay Ha mocTpoeHue

71 M300paKeHUH, MOTyJaeMBbIX C https://m.edsoo.ru/C4S1H1Y4A
MTOMOIIBIO JIMH3

72 I'1a3 xak onrtuyeckas cucrema https://m.edsoo.ru/M8L4Q8H2D
Pemenue 3anau. [Ipeaenst

73 MIPUMEHUMOCTH T€OMETPUUCCKOM https://m.edsoo.ru/I5Z7R114B
OTITUKH

74 (CKOpOCTB CBETa H METO/LbI e https://m.edsoo.ru/E3Y8U6DON
U3MepeHust

75 Jlucnepcus cBera https://m.edsoo.ru/V4I8Z3L5R

76 WuTepdepeniys ceera https://m.edso0.ru/0O1S4W8X9K
KorepeHTHbIe HCTOUYHUKHU. Y CTIOBUS

77 HaOIOICHUS] MAKCUMYMOB U https://m.edsoo.ru/K2Z0K9S3U
MUHHUMYMOB

78 Pemenue 3amau https://m.edso0.ru/R2C2G9L9S



https://m.edsoo.ru/Q9I5O3F2J
https://m.edsoo.ru/A6D0F4O9A
https://m.edsoo.ru/Q2P0O2F4H
https://m.edsoo.ru/A2B2A5X1H
https://m.edsoo.ru/W5Y6A8H3F
https://m.edsoo.ru/C4S1H1Y4A
https://m.edsoo.ru/M8L4Q8H2D
https://m.edsoo.ru/I5Z7R1I4B
https://m.edsoo.ru/E3Y8U6D0N
https://m.edsoo.ru/V4I8Z3L5R
https://m.edsoo.ru/O1S4W8X9K
https://m.edsoo.ru/K2Z0K9S3U
https://m.edsoo.ru/R2C2G9L9S

79

[Tpumenenue uaTEpHEepeHINN

https://m.edsoo.ru/B7N6R7P9R

80 Hudpakmaus cBeta https://m.edsoo.ru/02Q3C4Z8U
aKIIMOHHAS pemniéTka. Y cJIOBHE

81 Jladparumonna pemérka. ¥eiosH https://m.eds00.ru/Y5X5D1W8P
HAOJIO/ICHUS TJIAaBHBIX MAaKCHUMYyMOB

82 Pemenne 3amau https://m.eds00.ru/G8U0S3X8C
ITomepeyHOCTH CBETO OJIH.

83 TEPETHOCTE CBETOBLIX BOIH https://m.edsoo.ru/L1A1Y8I8I
[Tonspuzanusa ceera

84 Pemrenne 3amau https://m.edsoo.ru/1I7U2E3M7K

85 CBeTOBBIC SIBJICHHS B IPUPOJIC https://m.edsoo.ru/K2T9L2Z0F
00006 I

86 ° meI:He " CH(,:,TeMaTmaHM SHaH https://m.eds00.ru/C6Y8K3D3D
o teMe "OrnTHKa
KontposabHas padora mo Teme

87 HTPOJILHAS paboTa 1o Tem https://m.edsoo.ru/POF9V1I12P
«OrmTuka
['paHuLIBI TPUMEHUMOCTH KJIIACCUYECKOU

88 MEXaHUKH. 3aKOHBI JIEKTPOIUHAMUKH U https://m.edso0.ru/G6M2L6T2I
MIPUHIIATI OTHOCHUTEILHOCTH
ITocTynartsl crienmnaiIbHON TEOPHHU

89 Y H p https://m.edso0.ru/P6A3C4W2K
OTHOCHUTEIBLHOCTH
[IpocTpancTBEHHO-BpEMEHHOM
nntepBai. [Ipeobdpazosanus Jlopenma.
vV .

90 CJIOBHE HPHHIHHOCTH https://m.edso0.ru/I0C7P4P0Y
OTHOCHUTENBHOCTh OJTHOBPEMEHHOCTH.
3ameJIeHne BpeMEHH M COKpaIlleHHe
JUTAHEL
35 N

91 HEPTIUL H MMITYJIRC PETATHBHCTCRON https://m.edsoo.ru/E2W3L5P4N
YaCTHUILIBI
CBsi3b Macchl C PJHEPTHEH U UMITYJILCOM

92 PENATUBUCTCKON YacCTULIbl. DHEPTIHUs https://m.eds00.ru/DSZON7F8G

IIOKOA



https://m.edsoo.ru/B7N6R7P9R
https://m.edsoo.ru/O2Q3C4Z8U
https://m.edsoo.ru/Y5X5D1W8P
https://m.edsoo.ru/G8U0S3X8C
https://m.edsoo.ru/L1A1Y8I8I
https://m.edsoo.ru/I7U2E3M7K
https://m.edsoo.ru/K2T9L2Z0F
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https://m.edsoo.ru/I0C7P4P0Y
https://m.edsoo.ru/E2W3L5P4N
https://m.edsoo.ru/D5Z0N7F8G

93

PaBHOBecHOE TCILIOBOE H3JIYYCHHUC

https://m.edsoo.ru/B616R9HGE

94 3akoH cMeneHus Buna https://m.edsoo.ru/E1MOB2A0N

95 Pmotesa M. Inartia o xeanax. https://m.eds00.ru/P1ISHEJ3F
DOTOHBI

96 DHeprus U UMNyIbC GoToHa https://m.edsoo.ru/R6MIPORIV

97 ®dotordpdext. OnbiTel A. I'. CToneTona. httos://m.edsoo.ru/G2P8C3I87
3axonsl poTodddexTa
VYpaBHueHue DHIITEHA 151

98 dotorddexra. "KpacHas rpanumna" https://m.edsoo.ru/C4C3P5U8K
dboTtorddexra

99 Aapnerne caera. Ompiret I1. H. https://m.edsoo.ru/A9E9M7X3N
JlebGenena

100 BosHOBBIE CBOMCTBA YaCTHIL https://m.edsoo.ru/Y8X4J4A9M
Bounnsl e bpoitns. JlnmuHa BOJHBI 1€

101 Bpoiins u pazmeps! obmactu https://m.edsoo.ru/E1Y1B5Z7G
JIOKANIMU3AIUH IBHKYIIEHCS YaCTHUIIbI

102 KopryckynnsipHO-BOTHOBOM JTyalii3m https://m.edsoo.ru/N4B0OX9Y8Z

103 Judpakuus 3JIeKTPOHOB Ha KpHCTaLIax https://m.edsoo.ru/LOK8H4E7W
Crnennduka u3mMepeHuid B MUKPOMUPE.

104 CooTHollleHHs HEOTIpeAeIEHHOCTEN https://m.edsoo.ru/I0Z9S9A0W
I'eitzenbepra

105 Pemenne rpaduyeckux 3aaadu https://m.edsoo.ru/P2D8Y5T3M

106 Pemenne pacy€THbIX 3314 https://m.edsoo.ru/ROF6H2Z2|
KonTponsHas paboTta o Temam:

107 "Ocnossl CTO", "KopmyckynsipHo- https://m.edsoo.ru/O5W1R8T8J
BOJIHOBOM yanu3m"

108 OnBITHI MO UCCIEAOBAHUIO CTPOCHUS https://m.eds00.ru/N2S2T204T

aToMa. HnaHeTapHaﬁ MOJCJIb aTOMa



https://m.edsoo.ru/B6I6R9H6E
https://m.edsoo.ru/E1M0B2A0N
https://m.edsoo.ru/P1I5H6J3F
https://m.edsoo.ru/R6M9P0R9V
https://m.edsoo.ru/G2P8C3J8Z
https://m.edsoo.ru/C4C3P5U8K
https://m.edsoo.ru/A9E9M7X3N
https://m.edsoo.ru/Y8X4J4A9M
https://m.edsoo.ru/E1Y1B5Z7G
https://m.edsoo.ru/N4B0X9Y8Z
https://m.edsoo.ru/L0K8H4E7W
https://m.edsoo.ru/I0Z9S9A0W
https://m.edsoo.ru/P2D8Y5T3M
https://m.edsoo.ru/R0F6H2Z2I
https://m.edsoo.ru/O5W1R8T8J
https://m.edsoo.ru/N2S2T2Q4T

Pesepdopna

109

ITocrynater bopa

https://m.edsoo.ru/\V9D9K7GOM

110

Buast ciektpoB. CriekTp ypoBHE#
SHEPIruH aToMa BOJAOPOAA

https://m.edsoo.ru/S6H905N3V

111

CnoHTaHHOE H BBIHYXXJICHHOC
H3JTYy4CHUC CBCTA

https://m.edsoo.ru/P4C1J804M

112

Jlazep

https://m.edsoo0.ru/D9P9J8B1K

113

Hyxnonnas mozaens sipa [ eiizenOepra-
WBaneHko. 3apsia 1 MaccoBO€ YHUCIIO
snapa. M3otonsl. PaqnoakTHBHOCTH

https://m.edsoo.ru/18J6 K7E5N

114

3aKoH paJMOaKTUBHOTO pacmaja.
CBoiICTBa HOHU3UPYIOLIETO U3ITyYEHUSI.
Bnusinue pagnoakTUBHOCTH Ha JKHBbIE
opranusmsl. [lozumerpus

https://m.edsoo.ru/U2W1K6N5N

115

DHeprus CBA3U HyKJIOHOB B Si7Ipe.
Anepubie cunbl. JlepekT Macchl sapa.

SnepHbie peakuuu. SAnepHble peaKTOPBHI.

[IpoGnemsl ynpaBiseMoro
TEPMOSIIEPHOTO CUHTE3A.
DKOJIOTUYECKHE ACTIEKThI Pa3BUTHS
SJIEPHON PHEPTETUKH

https://m.edsoo.ru/14021100J

116

MeTo bl perucTpanyy U UCCIEA0BAHUS
JIEMEHTAPHbIX YaCTHII.
@DyHIaMeHTaIbHbIE B3aUMOJCHCTBUS.
baproHBI, ME30HBI U JICIITOHBI.
IIpencraBnenne o CtannapTHOU
Mozenu. KBapk-TirooHHast MOJEINb
aZpoOHOB

https://m.edsoo.ru/H7W512M8U

117

®usnka 3a npeaenamu CtaHaapTHON

https://m.edso0.ru/Z2Q9U3C6Y



https://m.edsoo.ru/V9D9K7G0M
https://m.edsoo.ru/S6H9O5N3V
https://m.edsoo.ru/P4C1J8O4M
https://m.edsoo.ru/D9P9J8B1K
https://m.edsoo.ru/I8J6K7E5N
https://m.edsoo.ru/U2W1K6N5N
https://m.edsoo.ru/I4O2I1O0J
https://m.edsoo.ru/H7W5I2M8U
https://m.edsoo.ru/Z2Q9U3C6Y

Mozenu. TéMHas Marepus U TEMHas
sHeprus. EnuHCTBO Gu3nueckoit
KapTUHBI MUpa

118

DTansl pa3BUTHS ACTPOHOMUHU.
3HaueHue aCTPOHOMUU

https://m.edsoo.ru/NOR8I1G1M

119

[TpruMeHUMOCTh 3aKOHOB (PU3UKH IS
00BsACHEHUS PUPOJIbI KOCMUYECKUX
00BEKTOB. MeTO/IbI aCTPOHOMHYECKHUX
HCCIEIOBAaHUN

https://m.edsoo.ru/I7Q8F6Q6Y

120

CoBpeMeHHbIE ONTUYECKHE TEJIECKOTIbI,
paanoTeNecKOIbl, BHEATMOChEpHas
aCTPOHOMUS

https://m.eds00.ru/C4 X006 YOW

121

Bun 3Bé31H0T0 HeOa. Co3Besnus, spKue
3BE31IBI, IUIAHETHI, UX BUIUMOE
IBIDKEHHUE

https://m.edsoo0.ru/N1Z1T9VIK

122

Conneunas cucrteMa. CoHIIe.
ConHeuHas akTUBHOCTE. McTOUHUK
sHeprun CoJIHIIA U 3BE3]T

https://m.edsoo.ru/D6X4E3L1E

123

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTHKHU.
Juarpamma "crnieKTpanabHbIi Kj1acc —
CBETUMOCTB"

https://m.edsoo.ru/E2H6U8P20

124

3B63I[I>I rJIaBHOM IoCJIICA0OBATCIbHOCTH

https://m.edsoo.ru/S5HOM6S0V

125

Bnytpennee crpoenue 3BE31.
CoBpeMeHHbIE ITPEACTABICHUS O
MPOUCXOKACHUH U 3BoJIroMK COJIHLIA U
3BE3/1. DTamnbl )KU3HHU 3BE3]T

https://m.edsoo.ru/M3M5Y0C8W

126

Muneunsiii [1yre — Hama ['anakTuka.
Tunel ranaktuk. YE€pHbIe ABIPHI B SApax
raJlakTUK

https://m.edsoo.ru/E5DOC5F6B



https://m.edsoo.ru/N0R8I1G1M
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https://m.edsoo.ru/E5D0C5F6B

127

Bcenennas. Paciuupenue BeeneHHOMN.
3akon Xab6na. Teopus bombiioro
B3pbIBa. PenMkTOBOCE M3ITydeHHE

https://m.edsoo.ru/O9R8WIY1Y

128

MacmraGHast ctpykrypa Beenennoii.
MeraranakTuka

https://m.edsoo.ru/Q4F3H3L4K

129

Hepeménnsie mpo6iieMbl acTpOHOMUUT

https://m.edso0.ru/O6N5DOX7M

130

@u3NYECKU NPAKTUKYM I10 TEME
"UccnenoBaHue MarHUTHOTO TTOJIS
MMOCTOSIHHBIX MAarHUTOB'" MJIK
"HccnemoBanue CBOMCTB
(dheppoMarHeTUKoB" WU
"UccmenoBanne NeHCTBUS IOCTOSHHOTO
MarHuTa Ha pamMKy ¢ TOKOM"

https://m.edsoo.ru/E6E5G3VIW

131

DU3NYECKUN TPAKTUKYM 10 TEME
"U3mepenue cuibl Amrepa’ uinu
"M3ydyeHune 3aBUCUMOCTH CHJIbI AMIiepa
oT cuibl Toka" win "OnpeneneHue
MarHUTHON MHIYKIIMH Ha OCHOBE
u3MepeHus cuibl Ammepa"

https://m.edsoo.ru/V7S7N9F2P

132

DuU3NYECKUH TPAKTUKYM 10 TEME
"UccneqoBaHue SIBJICHUS
3NIEKTPOMArHUTHOW MHIYKIUU'" WIH
"Onpenenenre MHAYKIMU BUXPEBOTO
MarHUTHOTO HOoJsA"

https://m.edsoo.ru/P2L3A0D3N

133

Ou3nyecKuii MPakTUKyM MO0 TEME
"UccnemoBanue sIBICHUS
camounHaykuu" mwin "Coopka Moienu
3NIEKTPOMAarHUTHOIO reHeparopa’

https://m.edsoo.ru/V4AN3VOD9A

134

Pu3NUeCKUH MPAKTUKYM I10 TEME

https://m.edsoo.ru/TBU7R4X6L



https://m.edsoo.ru/O9R8W9Y1Y
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https://m.edsoo.ru/O6N5D0X7M
https://m.edsoo.ru/E6E5G3V9W
https://m.edsoo.ru/V7S7N9F2P
https://m.edsoo.ru/P2L3A0D3N
https://m.edsoo.ru/V4N3V0D9A
https://m.edsoo.ru/T8U7R4X6L

"U3mepenue neprojia CBOOOTHBIX
KoJieOaHU HUTSHOTO U IPY>KUHHOTO
MasITHUKOB"

135

@u3NYEeCKU IPAKTUKYM 110 TEME
"[IpeoOpa3oBaHme SHEPTUH B
Py XKUHHOM MasiTHUKE"

https://m.edso0.ru/G6J5Z1B2E

136

@u3NYEeCKU NPAKTUKYM I10 TEME
"UccnenoBanue mepeMeHHOTO TOKa
yepes MoCiIeI0BaTeNIbHO COeIMHEHHBIE
KOHJIEHCATOP, KaTylIKy U pe3ucTop"
win "HccnenoBanue paboTsl
HCTOYHUKOB CBETA B IIETH IEPEMEHHOTO
TOKa"

https://m.edsoo.ru/D3PSAOX6N

137

DU3NYECKUN TPAKTUKYM 10 TEME
"M3ydyeHune mapameTpoB 3ByKOBOMU
BOJIHBI"

https://m.edsoo.ru/D8F2V279S

138

DU3NYECKUH TPAKTUKYM 10 TEME
"M3Mmepenue nokazaress npesioMICHUs
crexna" i "Ilonydenne n3o0pakeHus
B CHCTEME M3 IJIOCKOTO 3epKaia u
JUH3BI"

https://m.edsoo.ru/H4K414MOK

139

Ou3nyecKuii MPakTUKyM 1O TEME
"UccneqoBaHue 3aBUCUMOCTU
(hOKYCHOTO paccTOSTHUS OT BEIIECTBA
(Ha IpUIMEpe KUIKUX JIMH3)" UITH
"N3MepeHune pOKyCHOTO pacCTOSHUS
paccenBaroIIMX JINH3"

https://m.edsoo.ru/H4C3S0K5V

140

Du3NYEeCKUN MPAKTUKYM I10 TEME
"Habmronenue audpakuuu,
uHTep(EpEeHIINH U TOJsIpU3auy cBeTa"

https://m.edsoo.ru/N3M1B5H4B



https://m.edsoo.ru/G6J5Z1B2E
https://m.edsoo.ru/D3P8A0X6N
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141

PuU3NYECKUH IIPAKTUKYM 110 TEME
"Onpenenenyue UMITyJIbCca U SJHEPTUU
PENATUBUCTCKUX YacTUll (1o
doTorpadusiM TPEKOB 3apIKESHHBIX
YaCTHI] B MArHUTHOM T0Jie)"

https://m.edsoo.ru/F9D5M5H2E

142

Pu3NYEeCKU IPAKTUKYM 110 TEME
"N3mepenue nocrosiHHoM [1nanka Ha
OCHOBe uccienoBanus Gororddexra"
nin "HccnenoBanue 3aBUCUMOCTH CUJITBI
TOKa 4epe3 CBETOANO/ OT HANpsHKEHUS "

https://m.edsoo0.ru/B6Y1T9C2U

143

Pu3NYeCKUi NPAKTUKYM 10 TEME
"HccnenoBaHue CeKTpa pa3peskeHHOTO
aTOMAapHOTO BOJOPO/JIa U U3MEpPEHUE
nocrosiHHOM Punbepra"

https://m.edsoo.ru/T5N0J9D6N

144

DU3NYECKUH TPAKTUKYM 10 TEME
"UccnenoBanue paainoakTUBHOTO (oHA
C UCIIOJIb30BaHUEM JI03UMETpa" Uin
"N3yueHue MmoryiomneHus: OeTa-4acTuil
alfoMUHNEM"

https://m.edsoo.ru/Q2D701P3J

145

DU3NYECKUN TPAKTUKYM 10 TEME
"HabGaroneuus 38€30H0T0 HEDOA
HEBOOPYKEHHBIM TJIa30M C
HCII0JIb30BAHUEM KOMITBIOTEPHBIX
MIPUIIOKESHUHN ISl OTIPEICIICHHS
MMOJIO)KEHUS HEOSCHBIX 00BEKTOB Ha
KOHKPETHYIO J1aTy: OCHOBHBIE
co3Be3ausi CeBepHOro noiaymapus u
sapkue 3BE3b1" wiu "HabmoneHus B
teneckon JIyHbl, 1aHeT, TyMaHHOCTEH
M 3BE3IHBIX CKOIUIEHHM"

https://m.edsoo.ru/NOX0OMOW1P



https://m.edsoo.ru/F9D5M5H2E
https://m.edsoo.ru/B6Y1T9C2U
https://m.edsoo.ru/T5N0J9D6N
https://m.edsoo.ru/Q2D7O1P3J
https://m.edsoo.ru/N0X0M0W1P

146

O0001IEHUE U CUCTEMATU3ALIMS 3HAHUNA.

Pounb ¢pu3nku 1 acTpOHOMUH B
9KOHOMMYECKOM, TEXHOJIOTHISCKOM,
COLIMAIBHOM M 3TUYECKOH chepax
NEeATeIbHOCTH YeJIOBEKa

https://m.edsoo0.ru/T7S7U5A9F

147

O0001IEHUE U CUCTEMATU3ALIMS 3HAHUNA.

Ponb 1 MecTo pu3MKM U ACTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE MUpa

https://m.edsoo.ru/D3X0E9J8F

148

O000I11IeHNE ¥ CUCTEMATHA3AIIMS 3SHAHUHA.

Ponb pusnyeckoit Teopun B
(hopMHUPOBAHUHU TPEICTABICHHM O
¢buznueckoi KapTUHE MUPaA, MECTO
¢bu3nyeckoil KapTUHBI MHpa B 00IIEM
psily COBPEMEHHBIX €CTECTBEHHO-
Hay4HbIX IPEACTaBICHUN O IPUPOJE

https://m.edso00.ru/09Z3W6E2M

149

O0001IeHne 1 cucTeMaTU3alis 3HAHUH
no teMe "Knnematnka"

https://m.edso0.ru/S0X9P3D3B

150

O0001IeHre U cucTeMaTU3alus 3HAHUN
o teMe "Kunemarnka"

https://m.edso0.ru/A3P8X2K5G

151

O00011eHre U cucTeMaTU3alus 3HAHUN
mo teme "/IuHamuka"

https://m.edsoo.ru/X2C7H4U4X

152

O000111eHIE U CUCTEMATH3AIUS 3HAHUN
no teme "CraTuka TBep10ro tena"

https://m.edsoo.ru/T7D1M4U7C

153

O06o0011IeHre U cucTeMaTu3alus 3HaHUN
110 TeMe "3aKOHBI COXPaHEHHUSI B
MexaHuke"

https://m.edso0.ru/W1J3TOD8O

154

O06o01eHre u cucTeMaTu3alus 3HaHu’
1o Teme "OCHOBBI MOJIEKYJISIPHO-
KMHETU4YeCKOU Teopun”

https://m.edsoo.ru/F3F6A8Q5I



https://m.edsoo.ru/T7S7U5A9F
https://m.edsoo.ru/D3X0E9J8F
https://m.edsoo.ru/O9Z3W6E2M
https://m.edsoo.ru/S0X9P3D3B
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https://m.edsoo.ru/F3F6A8Q5I
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O000111eHIE U cUCTEMATHU3AaIUs 3HAHUN
o Teme "Tepmoannamuka. TernaoBsie
MAaIIuHe"

https://m.edsoo0.ru/T1C976Y9J

156

O0o01IeHre U cHCTeMaTH3alus 3HaHU !
1o Teme "ArperatHbie COCTOSIHHS
BemecTBa. daszoBbie nepexoab"”

https://m.edso0.ru/Y9J8J3B9G

157

O0001IeHne U cUCTEMAaTU3AINs 3HAHUN
o Teme "DneKTpuieckoe mojue"

https://m.edsoo0.ru/P3V2N4G70Q

158

O060061eHre U cucTeMaTu3alus 3HaHui
1o Teme "[I0CTOSHHBIN 2IEeKTPUYECKAN

TOK

https://m.edsoo.ru/R1IE6M5LOT

159

O060061eHre u cucTeMaTu3alus 3HaHui
o teme "Toku B pa3inuHbIX cpenax”

https://m.edsoo.ru/H1K30204W

160

O0001IeHne U cucTeMaTU3alis 3HAHUH
o teMe "MarauTtHoe moie"

https://m.edsoo.ru/W5D2V6S7W

161

PesepBubIit ypok. O6001eHNE 1
CHCTEMAaTHU3alis 3HaHUH 10 TEME
"DnekTpoMarHuTHas MHAYKIUS"

https://m.edsoo.ru/B3F70O5C1F

162

PesepBubrit ypok. O6001eHNE 1
CUCTEMATHU3AINA 3HAHUN I10 TEME
"MexaHndeckue Kojaeoanus"

https://m.edsoo.ru/E1Y1A2HIL

163

PesepBHsiit ypok. O6001eHE U
CUCTEeMAaTH3allMsl 3HAaHH 110 TeMe
"DnekTpoMarHuTHbIe KoneOaHus"

https://m.edsoo.ru/F8S9P7F8V

164

PezepBHblit ypok. O0oO1IeHNE U
CHCTeMaTH3alus 3HAHUH 10 TeMe
"MexaHWYeCKHEe U IeKTPOMarHUTHBIE
BOJIHBI"

https://m.edsoo.ru/I7TR6C5M4A

165

PesepBHrlit ypok. O600IIeHNE U

https://m.edsoo.ru/M4W5I5R8V
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CHUCTEMATH3alMs 3HAHUI 110 TEME
"Onruka"

166

PesepBubiit ypok. O60011eHNE 1
CUucreMatTu3sanus 3HAaHHUH 110 TEME
"OcnoBsl CTO"

https://m.edsoo.ru/\V9Z5U6PI9N

167

Pesepubiit ypok. O60011eHNE 1
cHCTEeMaTH3alHs 3HAaHUH 110 TEME
"KopnyckynspHO-BOJHOBON Ayayin3m"

https://m.edso00.ru/0O2U5X7K40

168

PesepBubIit ypok. O60011eHNE 1
CUCTEeMaTu3anus 3HaHUH 110 TEME
"®duznka aroma"

https://m.edsoo.ru/U1Q9R3S8P

169

PesepBubrit ypok. O6001eHne
CUCTEeMaTu3anus 3HaHUH 110 TEME
"®du3nka aTOMHOTO si/Ipa U
3JIEMEHTAPHBIX YaCTHUIL"

https://m.edso0.ru/BOY1C2P30Q

170

PeseprubIit ypok. O6001eHNE 1
cUCTEeMaTH3allusl 3HaHUH 10 TeMe
"DneMeHThl acTpoPu3uKu"

https://m.edsoo.ru/S5R2W9F7G

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

170
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MPOBEPAEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
INPOI'PAMMDBI10 KJIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

10.1

IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTATHI 0CBOEHHSI 0CHOBHOI 00pa30BaTeIbHOI MPOrpaMMbI CPpeHEro oo1ero
o0pa3zoBanus

JleMoHCTpHUpOBaTh Ha TpPUMEpax PoJib U MeCTO (U3UKU B (POPMUPOBAHMH COBPEMEHHOW HAYYHOW KAapTUHBI MHUpa, B
pPa3BUTUU COBPEMEHHOUN TEXHUKH M TEXHOJIOTUH, B TPAKTUYECKON JIEATEIbHOCTH JIFOACH

10.2

y‘-H/ITI)IBaTI) FpaHI/IIII)I HpI/IMeHeHI/IS[ I/ISY‘—IGHHBIX (1)H31/I‘—ICCKI/IX MO}ICHefIZ MaTepI/IaJ'H)HaSI TOYKa, I/IHepI_[I/IaJ'II)HaSI cucreMa
oTcuéra, abCOJIFOTHO TBEPIOE TEJO, MACATBHBIN Ta3; MOJECIH CTPOEHHUS Ta30B, KUJIKOCTEH M TBEPIABIX TEJ, TOUYCUHBIN
ANIEKTPUYECKH 3apsi]l — PU pelieHnH (PU3NUecKux 3a1a4

10.3

PacnioznaBath Qu3nyeckue sBIeHUS (IIPOLECCh]) U OOBSCHATH MX HA OCHOBE 3aKOHOB MEXaHUKH, MOJEKYISIPHO-
KMHETUYECKON TEOpUH CTPOEHHUS BEIIECTBA M AIIEKTPOJMHAMUKU: PAaBHOMEPHOE M PABHOYCKOPEHHOE MNPSIMOJIMHEHHOE
JBIKEHHE, CBOOOTHOE TIaZICHUE TeJI, IBIKCHUE 110 OKPYKHOCTH, HHEPIIHSI, B3auMoieiicTBre Tel; nuddy3us, OpOyHOBCKOE
JBUKEHHE, CTPOCHUE KUAKOCTEH W TBEPABIX Tel, U3MEHEHHEe 00bEMa Tesl MpU HarpeBaHUU (OXJIAXKICHWM), TEIUIOBOE
paBHOBECHe, HCMApeHHe, KOHACHCAllWs, IUIaBJIEHUE, KPHUCTAJUIM3allMs, KHUIIEHHE, BJIAXKHOCTb BO3/yXa, IOBBIIICHHE
JABJICHUS Ta3a MpU €ro HarpeBaHUU B 3aKPBHITOM COCYJIE, CBSI3b MEXIY MapaMeTpaMu COCTOSIHUS ra3a B U30IPOIeccax;
AJIEKTpU3ALUS TeJ, B3aUMO/ICHCTBUE 3apsiI0B

10.4

OnuceIBaTh MEXaHUYECKOEC JABWKCHUC, UCIIOJIb3Ys (bI/ISI/ILIeCKI/IC BCJIIMYMHBI: KOOpJWHATA, IyTh, ICPEMEIICHHUEC, CKOPOCTH,
YCKOPEHUE, MaccCa TC€jia, CUjla, UMIIYJIBC TEJIa, KUHECTUYCCKAs SHEPTHUA, IOTCHUIHAJIbHAsA SHCPTHUA, MCXaHUYCCKaA pa60Ta,
MCXaHHUUYCCKasA MOIONHOCTbL; IIPH OIIMCAHHH IIPABHUJIBHO TPAKTOBATbH CI)PI?»H‘ICCKHﬁ CMBICJI HCHOJIB3YCMBbIX BCJIWUYHUH, HUX
0003HAYEHUS U CAWHUIIBI, HAXOOUTH (I)OpMy.]'ILI, CBA3bIBAIOIINEC TAHHYIO (1)I/ISI/I‘IGCKYI-O BCJIMYNHY C APYTUMU BCIIMYNHAMU

10.5

OnuceiBaTh HU3YUYCHHBLIC TCIIJIOBBIC CBOMCTBA TEJ U TCIUIOBLIC SIBJICHUSL, UCIIOJIB3Y:1 (1)14314%01(1/16 BCJINMYHHBI: JaBJICHHUC rasa,
TEMIICpaTypa, CPEAHAA KHHCTHUUYCCKAA ODHEPIUsaA XaOTHYCCKOTO MABUIKCHHA MOJICKYJI, CPECAHCKBAApPATHYHAA CKOPOCTH
MOJICKYJI, KOJIMYECTBO TCIUIOTBI, BHYTPCHHAA OSHCPIUs, pa60Ta rasa, KO3(I)(I)I/II_II/ICHT MOJIE3HOTO ACHCTBHUS TEILIOBOIO
ABUTATCIIA; MIPpU OIMUCAHHUU IIPABUJIBHO TPAKTOBATH (pI/IBI/ILICCKI/Iﬁ CMBICJI HUCIIOJIB3YCMBIX BCJIWYHH, HUX 0003HAaYCHHS U
CAWMHUIIbI, HAXOAUTHh (I)OpMy.HBI, CBA3BIBAOMIUC NAHHYIO (I)I/I3I/I‘-ICCKYIO BCJIMYHHY C APYTUMU BCIIMUNHAM

10.6

OnuceIBaTh HU3YYCHHLBIC JJIICKTPUYCCKUC CBOIMCTBa BeIIeCTBAa U QJICKTPUYUCCKUC SABJICHUA (npoueccu), HCIIOJIb3YS
(1)I/I3I/IHCCKI/IC BCJIIMYHHBI! BHCKTpI/I‘-ICCKI/Iﬁ 3apsa, SJICKTPUYCCKOC II0JIC, HaHpﬂ)I(éHHOCTB MoJig, NOTCHUHaJ, Pa3HOCTb




MOTCHIHAJIOB; IPpHU OIMMMCAHUHN NPABUJIIBHO TPAKTOBATH (I)I/ISI/I‘IGCKI/Iﬁ CMBICJI HUCIIOJIBL3YEMbBIX BCJIWYHH, UX 0003HaYEHHUS U
CAWMHUIBI; YKa3bIBATb q)OpMy.HBI, CBA3BIBAIOIIUC TAHHYIO (bHSI/I‘ICCKyIO BCJIMYHHY C APYTUMH BCIIMUMHAMUA

10.7

aAHAIM3UPOBATh (DM3MUECKUE TMPOIECCHl W SBJICHUS, HCIONB3ysd (U3NYCCKUE 3aKOHBI M MPHHIUIBI: 3aKOH BCEMHPHOTO
tarotenusi, |, Il u Il 3axkonsr HproTOoHa, 3aKOH COXpaHEHHS MEXaHUYECKOW SHEPTrHM, 3aKOH COXPAHEHUs] HMITYJIbCa,
MPUHLUI CYMEPIIO3UIIMN CUJI, TPUHIIMI PABHOMPABUS WHEPIHAIBHBIX CHUCTEM OTCUETA; MOJIEKYISPHO-KUHETUYECKYIO
TEOPHUIO0 CTPOCHHUSI BEIIECTBA, T'a30BbIC 3aKOHBI, CBSI3b CPEIHENH KUHETHYECKON IHEPrUU TEIJIOBOTO JIBHXKCHHS MOJIEKYH C
a0COJIIOTHON TeMIiepaTypoi, NepBbIi 3aKOH TEPMOJIMHAMUKH; 3aKOH COXPAHEHHUS 3JIEKTPUUECKOTo 3apsia, 3akoH KynoHa;
NPy ATOM pa3liiyaTh CJIOBECHYIO (POPMYIHPOBKY 3aKOHA, €r0 MaTEMaTHYECKOE BBIPAKEHHE M YCJIOBHUS (TPaHUIIBI,
00J1aCTH) TPUMEHUMOCTH

10.8

OOBACHATP OCHOBHBIE NPUHIMIBI JIEHCTBUS MAIINH, TPUOOPOB M TEXHUYECKUX YCTPOWCTB; pazinyarh YCIOBHS HX
0€30MMacHOTO UCMOJIb30BaHUS B IOBCEIHEBHOM KU3HU

10.9

BbINONHATE AKCHEPUMEHTHI 1O HUCCIEJOBAHUIO (PU3MYECKUX SIBJIEHUI M TMPOIECCOB C HCIOJIb30BAHHEM MPSAMBIX U
KOCBEHHBIX M3MepeHui; mpu 3ToM (opMynupoBarh npobiemy (3aady) ¥ TMIOTE3y Y4eOHOTO SKCIEpUMEHTa, cOOUpaTh
YCTaHOBKY U3 IPEAJIOKEHHOTO 000Py10BaHMsI, IPOBOIUTH OMBIT U (JOPMYJINPOBATH BHIBOIBI

10.10

OcymiecTBiATh NpsIMble U KOCBEHHBbIE M3MEpEeHHs (U3NYECKUX BEIMYMH; MPU 3TOM BBIOMpATh ONTHMAJbHBIM CHOCOO
M3MEpEHUs U UCII0JIb30BaTh U3BECTHBIE METO bl OLIEHKH MOTPEIIHOCTEN U3MepeHui

10.11

HccnenoBaTh 3aBUCUMOCTH MEXKIY (U3MUECKMMM BEIUYMHAMH C HCIOJIb30BAaHUEM MPSIMBIX H3MEpPEHUM; MpU 3TOM
KOHCTPYHPOBATh YCTAaHOBKY, (PMKCUPOBATH PE3YIbTAThI MOJIYYEHHON 3aBUCUMOCTH (PU3UUECKUX BEJIMYMH B BHJIE TAOIUI U
rpaduKoB, esaTh BBIBOBI 10 pe3yJbTaTaM HCCIeA0BAHUS

10.12

CoOumoiaTh MpaBuiIa 0€301acHOrO TPy/Aa MPHU MPOBEACHUH HMCCICIOBAHMN B paMKaxX y4eOHOTO JKCIIEpUMEHTa, y4eOHO-
HCCIICIOBATCIIbCKOM W TPOCKTHOM JIEATSIBHOCTH C HCIIOJIb30BAHUEM H3MEPHUTCIIBHBIX YCTPOMCTB M J1a00PaTOPHOTO
00opynoBaHUA

10.13

Pemars pvaéTHBIC 3aJa4yu C sABHO SaﬂaHHOﬁ (1)I/ISI/I‘IGCKOI‘/'I MOJCIIbIO, UCIIOJIb3Y: (1)I/I3I/I‘leCKI/Ie 3dKOHbI M IIPUHOMUIIBI; HA
OCHOBC aHalln3a YCJIIOBH:A 3aJadu BBI6I/IpaTB (1)I/I3I/I‘IGCKYI-O MOACIb, BBIACIATH (bl/ISI/I‘ICCKI/IC BCIMYMHBI H (I)OpMy.]'ILI,
HeO6XO,[[I/IMLIe I eé peuicHus, MpOBOJUTH paC‘léTLI U OLCHUBATH PCAJIBHOCTL IOJYUYCHHOI'O 3HAYCHUA Q)HSquCKOﬁ
BCIINYHNHBI

10.14

Pemate kadecTBEHHBIC 3aJa4M: BBICTpAnBATh JIOTUYCCKU HCECIPOTUBOPCUUBYIO MCIIOYKY paCCY)K,[[eHI/Iﬁ C OHOPOI\/’I Ha
HU3YUCHHBIC 3dKOHBI, 3dKOHOMCPHOCTH U (l)I/I3I/I‘leCKI/Ie SABJICHUA

10.15

Hcnons30BaTh npu pelICcHUU y‘le6HBIX 3alady COBPCMCHHBLIC I/IH(I)OpMaI_II/IOHHBIC TCXHOJIOTHM JJId IIOHCKaA,




CTPYKTYpUPOBAHUS, MHTEPIIPETAMN U MPEACTABICHUS y4eOHOW M HAy4YHO-TIOMYNIAPHOW HMH(POpPMALUU, TOJIYYCHHOH H3
Pa3IMYHBIX UCTOYHHUKOB; KPUTUYECKH aHATM3UPOBATh MOJTydaeMyr0 HH(POPMAITUIO

[IpuBoUTE MpUMEpHI BKJIaAa POCCUMCKUX U 3apyOexHBIX y4EHBIX-(DU3UKOB B pa3BUTHE HAayKH, OOBSICHEHHE MPOLIECCOB

10.16 OKpPY’KaIOILIEr0 MUpPa, B pa3BUTHE TEXHUKU U TEXHOJIOTUH
Hcnonp3oBaTh TEOpETHYECKHE 3HAHWSA IO (U3UKE B TOBCEIHEBHOW KH3HH sl OOecriedeHus: Oe30MacHOCTH TpU
10.17 oOpamernn ¢ mnpuOOpaMH W TEXHUYECKHMMH YCTPONCTBaMHM, JUISI COXPAaHEHHS 3/I0pOBbS U COONIOJCHUS HOPM
9KOJIOTUYECKOT0 MOBEICHUS B OKPYKAIOIIEH Cpefie
PaGorate B rpynme ¢ BBINOJIHEHHEM pa3JIMYHBIX COLMAIBHBIX pOJIEH, IJIaHUPOBaTh pabOTy TpYIIbl, PalMOHAIBHO
10.18 pacnpenensatbh 00s3aHHOCTU M IUIAHUPOBATh JESITEIbHOCTh B HECTaHJAPTHBIX CUTYallUAX, a/leKBaTHO OIIEHMBATh BKJAJl
Ka)KJIOTO U3 YYaCTHUKOB I'PYIIbI B PELIEHHE paccMaTpuBaeMoi MpooOIeMbl
11 KJIACC
Kox . .
IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbLTATHI 0CBOEHHS OCHOBHOI 00pa30BaTe/ibHOM MPOrpPaMMbl CpeJHero o01ero
npoBepsieMoro | SpasoBanus
pe3yJabTaTa
JleMOHCTpHpOBaTh Ha MpUMeEpax pojb U MecTo (U3MKU B (POPMHPOBAHUM COBPEMEHHOW HAaydyHOW KapTUHBI MMpa, B
111 pa3sBUTHUM COBPEMEHHOW TEXHUKU U TEXHOJOTMM, B MPAKTUYECKOW MAEATENBHOCTH JIOJEH, LEJOCTHOCTh M E€IUHCTBO
(bu3n4ecKoil KapTUHBI MUpa
11.2 VY4uThIBaTh IPaHULB] IPUMEHEHHS N3YYEHHBIX (PU3UUECKUX MOJENeil: TOUeUHbI 3JeKTPUUECKUH 3apsi, sepHas MOJAEb
' aToMa, HyKJIOHHAas MOJIeJIb @aTOMHOT'0 si/ipa MpH pelieHUH GU3NYECKUX 3a1a4
Pacnio3naBate Qu3nueckue siBiaeHHs (IPOLECCH) U OOBACHATh UX HAa OCHOBE 3aKOHOB 3JICKTPOJAMHAMMKH U KBAHTOBOM
(GU3UKU: 3IEKTpUYecKas IPOBOJIUMOCTh, TEINIOBOE, CBETOBOE, XUMUUECKOE, MarHUTHOE JIEHCTBUS TOKA, B3aUMOJIEHCTBUE
MarHuTOB, IEKTPOMArHUTHAs WHIYKLMs, NEHCTBUE MArHUTHOTO IOJISI HAa MPOBOJAHMK C TOKOM M JIBHXKYLIUICS 3apsm,
11.3 JJIEKTPOMArHUTHBIE KOJICOAHUS W BOJHBI, TNPSAMOJIMHEHHOE pPACHPOCTPaHEHHE CBETa, OTpPaXKeHHEe, NPETOMIICHHE,

uHTephepeHIys, Tudpakiuus M MoJsApuU3alMs CBeTa, AUCHepcHs cBeTa, (oTolrnexktpuyeckuil 3¢dext (dporosrddekr),
CBETOBOE /IaBJICHHE, BO3HHUKHOBEHHE JMHEHUYaToro CHEeKTpa aToMa BOJOPOJAA, €CTECTBEHHas M MCKYCCTBEHHas
PazMoaKTUBHOCTb




11.4

OnuceiBaTh U3y4yeHHBIE CBOMCTBA BelleCTBa (3JIEKTPUUECKUE, MATHUTHBIE, ONTHYECKHUE, 3JIEKTPUUECKYIO NPOBOJIUMOCTD
Pa3IUYHBIX CPEI) U DICKTPOMATHUTHBIC SIBICHUS (TIPOLIECCHI), UCTIONB3Ys (PU3NYECKUE BETMUMHBL: EKTPUUECKUN 3aps,
CWJIa TOKA, JIEKTPUUECKOE HANpPsDKEHUE, 3JIEKTPUUYECKOE COINPOTUBIIECHHE, pazHOCTh noTeHnuanos, DJC, paborta ToKa,
WHIYKLIMS MarHUTHOro mojs, cuwia Ammepa, cuna JlopeHua, MHIYKTUBHOCTb KaTYIIKH, DHEPIUsl JEKTPUUECKOIO U
MarHUTHOTO TMOJIEW, MEpPHOJ M YacToTa KoJieOaHHWH B KoJieOaTeIbHOM KOHTYpE, 3aps] W CWIa TOKa B IIpoLEcce
rapMOHUYECKHUX AJIEKTPOMArHUTHBIX KoJeOaHuH, (POKYCHOE pacCTOSIHME W OINTUYECKas CWIa JIMH3bl; IPU ONUCAHUU
MPaBUWJIBHO TPAKTOBAaTh (PU3NYECKUI CMBICT UCHOIb3YEMbBIX BEIMUNH, UX 0003HAUEHUS U €IMHULIBL;, YKa3bIBATh (POPMYIIbL,
CBS3BIBAIOILIME JAHHYIO (PU3NYECKYIO BEJIMUYUHY C APYTUMU BEIMUNHAMU

11.5

OnuceiBaTh M3y4EHHbIE KBAHTOBBIE SIBJIEHUS M MPOLECCHl, MCMOIb3ysd (PU3UUYECKHE BEJIMYUHBL: CKOpPOCTH
AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI M YacTOTa CBETA, SHEPIHsl U UMITYJIbC (DOTOHA, MEPHUOJI MoJIypacnaaa, SHEPrus
CBSA3M AaTOMHBIX SJ€p; NpPU ONHMCAHWU MPABWIBHO TPAKTOBaThb (PU3UYECKUM CMBICT HCMOJIb3YyEMbIX BEIMYMH, HX
0003Ha4YeHHsI ¥ €AMHUILIBI; YKa3bIBaTh (POPMYJIbI, CBSI3bIBAIOIINE JaHHYIO (U3UYECKYIO BETUUYHUHY C APYTUMU BETUYMHAMU,
BBIYHCIIATH 3HaUCHHUE (PU3MUECKON BEITUYUHBI

11.6

AHanu3upoBath (U3NYECKHE MPOLECCHl U SBIEHUS, UCHOJb3Ys (PU3MUECKHEe 3aKOHBI U MPUHLMIBL: 3aKOH OMa, 3aKOHBI
MOCJIEIOBATENIFHOTO U TMapaJlIeIbHOTO COETUHEHHs] MPOBOJHUKOB, 3akoH JIxoymst — JleHna, 3akOH 3J€KTPOMarHUTHON
WHIYKIWW, 3aKOH MPSMOJMHEHHOTO PaclpOCTPAHEHHUS CBETA, 3aKOHbI OTPAKEHHS CBETA, 3aKOHBI MPEIOMJICHHUS CBETa,
ypaBHeHue DiiHiTeitHa a1 GoTosddekra, 3aK0H COXpaHEHHUS SHEPTUH, 3aKOH COXPAHEHUS UMITYJIbCa, 3aKOH COXpaHEHUS
ANIEKTPUYECKOTO 3apsa, 3aKOH COXpAaHEHHUS MAacCOBOTO YHCIa, MOCTynaThl bopa, 3aKOH paJloakTUBHOIO pacraja; Mmpu
9TOM pa3inyaTh CJIOBECHYIO (POPMYIMPOBKY 3aKOHA, €r0 MaTEeMAaTUYECKOE BBIPAKEHHE W YCIIOBHUsS (TpaHMIIbI, 00JIacTH)
MIPUMEHUMOCTHU

11.7

OHpe,Z[eJ'IHTB HaIpaBJICHUEC BEKTOPA MHAYKIIMY MArHUTHOI'O ITOJIA IIPOBOAHHUKA C TOKOM, CHUJIbL AMnepa 1 CUJIBI HopeHua

11.8

CTpOI/ITL X OIIKMCBIBATH I/I306pa)KeHI/Ie, CO31aBacMOC€ IIJIOCKHUM 3€PKaJIOM, TOHKOH JIMH301

11.9

BbINONHATE AKCHEPUMEHTHI MO HCCIEAOBAHUIO (PU3MYECKUX SIBIECHUN M MPOIECCOB C HCIOIb30BAHHEM TMPSAMBIX U
KOCBEHHBIX M3MEpEeHUui; mpu 3ToM (GOopMyIupoBaTh mpobiemy (3agady) v TUIOTE3y Y4eOHOTO SKCIEpPUMEHTa, coOUpaTh
YCTaHOBKY U3 MPEJI0KEHHOTO 000PyA0BaHUS, TPOBOAUTH OTBIT U (POPMYIUPOBATH BHIBOIbI

11.10

OCYH.[GCTBJ'IHTL psAMBIC U KOCBCHHBIC H3MCPCHUA (I)I/I3I/I‘ICCKI/IX BCJIMYHH, IIpHU 3TOM BLI6I/IpaTB ONTUMAaNbHBIH CIIOCO0
HU3MCEPCHUA U UCIIOJIB30BAaTh U3BCCTHBIC MCTOAbI OLICHKHA HOFpeHIHOCTeﬁ H3MepeHHI>i

11.11

HccnegoBaTh 3aBUCHUMOCTH (I)I/I3I/I‘ICCKI/IX BCJINMYNH C HCIIOJIb30BAHUCM IPAMBIX HBMepeHHﬁ; IIpuU 3TOM KOHCTPYHUPOBATb
YCTAaHOBKY, (I)I/IKCI/IPOBaTB PE3YJIbTAThI HOHy‘-IGHHOfI 3aBUCHUMOCTH (I)I/I3I/I‘-ICCKI/IX BCJIIMYMH B BHIC Ta6J'II/II_I n Fpa(bI/IKOB,




ACJIaTh BbIBOABI 11O PE3yjibTaTaM HUCCICAO0OBAHUA

11.12

CoOumoaTe npaBuiia 0€30MaCHOTO TPy/Ja MPH MPOBEICHUU MCCICAOBAHUN B paMKax y4eOHOTO 3KCIEPHUMEHTa, y4eOHO-
HCCIICIOBATEIILCKOM M TPOCKTHOM JESATEIBHOCTH C HCIOJb30BAHUEM HM3MEPUTEIBHBIX YCTPOHCTB M J1a00OpaTopHOTO
000pyIOBaHUS

11.13

Pemate pacué€rHble 3a7a4 C SBHO 33JaHHOW (PM3MUECKON MOJEINBIO, UCTIONB3Ys (PU3nyYecKre 3aKOHBI W NPUHIMIGI; Ha
OCHOBE aHalu3a YCJOBHS 3aJadd BBIOMpATh (DU3NYECKYI0 MOJENb, BBIICIATh (PU3MUYECKHE BEIWYHHBI U (OPMYIIBI,
HEoOXouMble Ui €€ pellieHus, MPOBOJUTH PAcu€Thl U OLIEHUBATh PEATbHOCTH IMOJYYEHHOTO 3HAu€HUs (PU3NYECKOU
BEJINYNHBI

11.14

Pemate kauecTBEHHBIE 3aJa4M: BBICTPAWBATh JIOTMUYECKHM HEMPOTHBOPEUYMBYIO IEMOYKY PACCYXJECHHN C OMOpOM Ha
M3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH B (PU3UUECKUE SIBICHUS

11.15

Wcnonb3oBath mpu pelmieHud Y4eOHBIX 3a7ad COBPEMEHHble HH(OPMALMOHHBIE TEXHOJIOTUH JJIs  TIOUCKa,
CTPYKTYPUPOBAHHUS, UHTEPIIPETALIMA U TPEACTaBICHUS] Y4eOHOM M HaydyHO-TIOMYJISpHOW HMH(OpMaLuU, MOJy4YeHHOW U3
Pa3IMYHbIX HCTOYHUKOB; KPUTHUECKH aHAIM3UPOBATh MOIYy4aeMyto HH(OPMAIIHIO

11.16

OOBSACHATH MPHUHIUIBI JCHCTBUS MallUH, MPUOOPOB M TEXHMUYECKUX YCTPOMCTB; pa3ivyaTh YCIOBUS UX O€30MacHOro
HCIOJIb30BAHHUS B MOBCEIHEBHOM KU3HU

11.17

[IpuBOIUTE MpUMEPHI BKJIAa POCCUNUCKUX U 3apyOeKHBIX yUEHBIX-(DU3UKOB B pa3BUTHE HayKd, B 00BSICHEHHE IIPOLIECCOB
OKPY’KaIOILIEr0 MUpPa, B pa3BUTHE TEXHUKU U TEXHOJIOTUH

11.18

Hcnonb3oBath TeopeTnyeckue 3HAHUA MO (PU3MKE B MOBCEIHEBHOM KM3HU JUIsl oOecriedyeHus O€30MacHOCTU MpHU
oOpaileHUd ¢ NpubOpaMud M TEXHUYECKUMHU YCTPOWCTBAMHM, MJII COXPAHEHHUS 3/I0pPOBbS U COOJIOACHUS HOPM
9KOJIOTMYECKOT0 TIOBE/ICHUS B OKPYKalollel cpee

11.19

PaboTtatr B rpymnme ¢ BBIIOJHCHUEM PAa3JIMYHbIX COLHAJIBHBIX pOJ'ICﬁ, IJIAHUPOBATb pa60Ty T'pyIIibl, pallOHAIIBHO
PpacipeacisaThb 0053aHHOCTH U IUIaHUPOBATb ACATCIIBHOCTL B HECTAHAAPTHBIX CUTYALUAX, AICKBATHO OLICHUBATH BKJIAJ
KaKJA0I'0 U3 YYaCTHUKOB I'PYIIIIBI B pCHICHUC paCCManHBaeMOﬁ HpO6J'IeMbI




HPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KVIACC

Kon Kox nposepsiemoro

pasaejia 3JEMEHTA

HpOBepﬂeMble JIEMEHTBI COAECPKAHUS

OU3NKA 1 METOIbI HAYUYHOI'O [TO3HAHU A

®usuka — Hayka o mnpupoae. Hayunsle MeToapl IMO3HAHMS OKpyXaromero wmupa. Poib

11 IKCIIEPUMEHTA U TEOPUH B MPOIIECCE TTOZHAHUS MPUPOIBI. DKCIIEPUMEHT B (DU3HUKE
1 MopenupoBanue pu3nyeckux sSBJIEHUN U TiporieccoB. Hayunsie runotespl. u3nyeckne 3aKOHbI U
12 Teopur. [ paHUIIBI TPUMEHUMOCTH (DPU3MUECKUX 3aKOHOB. [IpuHIIMT cooTBeTCTBHS. POJh M MecTo
' ¢u3uKy B GOPMHUPOBAHUH COBPEMEHHON HAyYHOW KapTHHBI MUPA, B TIPAKTUYCCKOM EATEITBHOCTH
monei
2 MEXAHUKA
KMHEMATHUKA
911 Mexannyeckoe nBuKeHHE. OTHOCHTENBHOCTh MeXaHH4eckoro nBrkeHHs. Cuctema oOTcuéra.
o Tpaexropus
[lepemenienue, CKOpPOCTh (CpelmHsii CKOPOCTb, MrHOBEHHasi CKOPOCTb) U  YCKOpEHHUE
21.2 MaTepHaJIbHOM TOUYKH, UX MPOEKIHMHU HAa OCHU CHUCTeMbl KoopauHaT. CloxeHHe MepeMelleHuil u
CJIOEHHE CKOpOCTei
913 PaBHOMepHOE ¥ paBHOYCKOpPEHHOE TNpsAMOJHHEWHoe nBwkeHue. [paduxku 3aBuUcuMOCTH
2.1 o KOOpPJMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U MEePEMEIICHNUS MaTEPUaTbHOM TOUKH OT BpEeMEHU
214 CBoOoaHoe majieHre. Y CKOpeHue CBOOOTHOTO MaeHUs
915 KpuBonuneiinoe aBmwkeHue. PaBHOMepHOE NBIKEHHE MAaTEPUATBHON TOYKU IO OKPYKHOCTH.
o YrnoBasi CKOPOCTb, TUHEHHAst cKopocTh. [leproa u yacrora. LleHTpocTpeMUTENbHOE YCKOPEHHE
2.1.6 Texnudeckue ycTpOHCTBA: CIIUAOMETP, ABHKEHUE CHAPSIOB, LIEMTHBIC U PEMEHHBIE MepeIadyn
917 [IpakTudeckue padboTel. MI3mepeHne MrHOBeHHO ckopocTu. VccnenoBanie COOTHOMICHUS MEKITY

yTiIMHU, l'[pOfI,Z[CHHBIMPI TCJIOM 3a TMOCJIICAOBATCIBHBIC PABHBIC IMMPOMCKYTKH BPEMCHHU IIpU




PAaBHOYCKOPEHHOM JBW)KCHUHU C HAYaJIBHOM CKOPOCTBIO, PaBHOM Hymt0. V3yueHue InBUKEHUSA
[IapuKa B BSI3KOH KUAKOCTH. M3ydeHune nBM>KeHUs Tena, OPOLICHHOTO TOPHU30HTAIEHO

JTMHAMUKA

[IpuHnun otHOcutenbHOCTH ['aymnes. Ilepseil 3akoH HeroTrona. MHepuuanbHbIE CHUCTEMBI

22.1 n
orcuéra
2.2.2 Macca tena. Cuna. [IpuHiunm cyneprno3unum Cui
993 Bropoii 3akon HeroToHa ayis mMaTepuanbHOW TOUKH B MHepuuaibHOou cucteme orcuéra (MCO).
o Tperwuii 3axoH HproTOHA /U151 MATEPUATBHBIX TOYEK
2.2.4 3akoH BceMupHoro Tsarotenus. Cuna tsokectu. [lepBas kocMuueckast CKopocTh. Bec tena
2.2.5 Cuna ynpyroctu. 3akoH ['yka
29 296 Cuna tpenus. Cyxoe Tpenue. Cuna TpeHHs CKOJIbXEHUS U cuia TpeHus nokos. Koadduument
Tperust. Criia COMPOTUBIICHUS MPH JABMKCHUH Tella B )KHJIKOCTH HITH Ta3e
2.2.7 [TocrymarenbHOE 1 BpalaTeIbHOE IBMKEHHE a0COIOTHO TBEPIOTO Tela
298 MoOMEHT CHIJIbI OTHOCUTENIbHO OocH BpaieHus. [Ineuo cumbl. YcnoBust paBHOBecus: TBEPIOTO Tea
o B CO
2.2.9 Texuuueckue ycTpoHcTBa: MOIMIMITHUKY, TBUKEHNE UCKYCCTBEHHBIX CITYTHUKOB
[IpakTueckue paboThl. M3yueHue nBukeHus Opycka 1Mo HAKJIOHHOM IJIOCKOCTH TOJ IeHCTBUEM
2910 HECKOJIbKUX cuil. MccneaoBanre 3aBUCUMOCTH CHIT YIIPYTOCTH, BOSHUKAIOIIKUX B Je(POPMUPYEMO
o MpYXKUHE U PE3WHOBOM 0O0paslle, OT BeIU4MHbI uX aedopmauuu. MccienoBaHue YCIOBHiA
paBHOBeCHS TBEPJOTO Teja, UMEIOUIEr0 OCh BpallleHus
3AKOHbBI COXPAHEHUN S B MEXAHUKE
931 NmMiynsc MaTepuaibHONW TOYKH, CUCTEMBl MaTepUANbHBIX TOuYeK. MMmynbc Cuibl U M3MEHEHUe
o UMITYJIbCa Tela
2.3.2 3akoH coxpanenus umiynsca B UCO. PeakTuBHOE ABHKEHUE
23 2.3.3 Pa6ora cuitsl
2.34 MOITHOCTE CHIBI
2.3.5 Kunernueckast sHeprusi MaTepHalibHOM TOUKHU. TeopeMao KHHETUUECKOM SHEepTruu
2.3.6 [MoTennmaneHass oSHeprus. [loTeHnmanpHash SHeEprus ymnpyro aeGOPMHPOBAHHOW TMPYKUHBI.




[NoTrenumanpHas SHEPTHs TeJa BOIU3U MOBEPXHOCTH 3eMITH

HOTCHL{I/IEUIBHBIC U HCIIOTCHIUAJIBHBIC CHIIBI. CBs13b paGOTBI HCIIOTCHLIHMAJIBHBIX CHJI C

231 M3MEHEHUEM MEXaHUYECKOM 3HEPTrUU CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXaHUUYECKOM SHEeprun

2.3.8 Yupyrue u Heylpyrue CTOJIKHOBEHHS

2.3.9 TexHnuueckue ycTpoicTBa: ABMXKEHUE PAKET, BOJAOMET, KOTIEP, PYKUHHBIA UCTOJIET

53.10 [IpakTuueckue paboTel. M3ydueHue cBsI3u CKOPOCTEH Ten mpu HeynpyroM yaape. MccienoBanue
o CBSI3M pabOThI CUJIbI C ©3BMEHEHUEM MEXaHUYECKON S3HEPTUH Tela

3 MOJIEKVYJISIPHASA ®U3MKA U TEPMOJINMHAMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU

311 OCHOBHBIE TIOJIO)KEHHMS MOJIEKYJSIPHO-KUHETUYECKONM TEOpUU. DBpOyHOBCKOE JBHKEHUE.
o Huddy3us. Xapakrep IBUKEHUS U B3aUMOJICHCTBUS YaCTHUI BEIIeCTBa

312 Mogenu cTpoeHus Ta30B, KUIKOCTEN U TBEPIBIX TNl K OOBSICHEHNE CBOMCTB BEIIECTBA HA OCHOBE
o 3TUX MOJeei

3.1.3 Macca monekyin. KonnuectBo BemectBa. [loctossHaas ABoraapo

3.14 TennoBoe paBHOBecue. Temmeparypa u e€ uzmepenue. lllkana remneparyp Llenbcus

315 Mopgens wuaeanpHoro raza. (OCHOBHOE YpaBHEHUE MOJIEKYJISIPHO-KMHETUYECKOW Teopuu

3.1 o WealbHOTO Ta3a

316 AGcomoTHas Temmeparypa Kak Mepa CpelHel KMHETHMYECKON SHEpruH TEIUIOBOTO ABHKEHHUS
o yactul raza. [llkana remneparyp KensBuna

3.1.7 VYpasuenue Knaneiipona — Menneneesa. 3akon JlaibToHa

318 l'azoBbie 3akoHbl. M3omporiecchl B HOealbHOM Tra3e C MOCTOSIHHBIM KOJIMYECTBOM BEIEeCTBa:
o U30TEpMa, H30X0Pa, n300apa

3.1.9 Texnudeckune ycTpoucTBa: TepMOMETP, OApOMETP

3.1.10 [Ipaktnyeckue paboThl. M3mepeHue Mmacchl BO3/AyXa B KiaccHOM komHare. MccrnemoBanue
o 3aBUCUMOCTHU MEXy TapaMeTpaMH COCTOSHUS pa3peKEeHHOTo ras3a

OCHOBbI TEPMOJIMHAMUMKHA
3.2 391 Tepmoannamuueckasi cucteMa. BHyTpeHHsIs SHEprusi TePMOJAUHAMUYECKON CUCTEMBI U CIIOCOOBI

€€ U3MEHEHU




3.2.2

KommuectBo TemnoTs! u pabota. BHyTpeHHSIsI SHEpTHUsl 0JHOATOMHOTO HJICalIbHOTO ra3a

BI/II[BI TCIUIonCpeaayu: TCILIOMPOBOAHOCTb, KOHBCKIUA, HW3JTYUCHHUC. TemmoéMKkocTh TEINA.

323 VY nenbHas TETIOEMKOCTH BenecTBa. Pacyér konmuecTBa TEIJIOTHI IPH TeIUIonepeaade

324 IlepBblii  3akOH TepMOAMHAMUKHM. [IpuMeHeHume T1epBOro 3akOHa TEPMOJMHAMHUKH K
o uzomnporeccam. I'paduueckas HHTepIpeTanus paboThl ra3a

TeroBbie MamuHbl. [IpuHLKIBL JeHCTBUS TEIUIOBBIX MamMH. [IpeoOpa3oBaHus sHepruu B
3.25 TerIoBeIX MamuHax. Koaddunuent nmonesnoro aeiicteust (manee — KIIJI) TenmoBoil MaimivHEI.
Hwuxn Kapuo u ero KITJ]

326 Bropoii 3akon TepmoanHamuku. HeoOpatuMocTh mporieccoB B MpHpojie. TennoBble ABUTATENH.
o DKOJIOTHIECKUE IPOOIIEMBI TEMIOIHEPTETUKH

397 TexHuueckne yCTpOWCTBA: JABHTATEeNh BHYTPEHHETO CrOpaHusi, OBITOBOW XOJIOJWIBHUK,
o KOHIUIIHOHED

3.2.8 [IpakTnueckue padboTsl. 3Mepenue yneabHOM TEI0EMKOCTH

ATPEI'ATHBIE COCTOAHMA BEILIECBA. ®A30BBLIE IIEPEXO/IbI

331 [TapooOpazoBanune u koHneHcanus. Mcmapenue u kumenue. Y iejabHas TerioTa mapooopa3oBaHusl.
o 3aBHCUMOCTh TEMIIEPATYPhI KUTIEHHS OT JaBJICHUS

3.3.2 AOCoTFOTHAs 1 OTHOCUTEIIbHAS BIIAYKHOCTh BO3ayxa. HackImeHHbIH ap

333 Teépnoe teno. Kpucrammmueckue u amop¢Hble Tena. AHU30TPONHUS CBOMCTB KPHUCTAJLIOB.

3.3 A XKunkue kpucramisl. CoBpeMEHHbIE MaTepUAIIbI

3.34 [InaBnenue u KpucTauM3ays. Y AelbHas TeoTa IiapieHus. Cyomumarus

3.3.5 YpaBHEeHHE TEIJIOBOTO OamaHca

336 TexHuueckue ycTpoHCTBa: TMTPOMETP U IICUXPOMETp, KAJIOPUMETP, TEXHOJOIMH MOTy4eHHS
A COBPEMEHHBIX MaTepHUajoB, B TOM YUCIIE HAHOMATEpUAJIOB, U HAHOTEXHOJIOT MU

3.3.7 [IpakTrnyeckue padoTel. Mi3MepeHue BIaXXHOCTH BO3lyXa

4 SJIEKTPOAMMHAMUKA
SJIEKTPOCTATUKA
4.1 411 OnexTpu3anus Tell. JNeKTpUYeCKui 3apsa. J(Ba BUa 3JIEKTPUUECKUX 3apsiioB
4.1.2 [IpoBOJHUKH, AUANEKTPUKH U TOJTYIPOBOIHUKN




4.1.3

3aKkoH COXpaHCHUS DJICKTPHUYCCKOIO 3apsaa

414 B3aumoneiictue 3apsinoB. 3akoH Kynona
415 Onexrpuueckoe noyie. Hanpspk€HHOCTh AnekTpuyeckoro nosst. [punuun cynepnosunuu. JIunnu
o HAMPsHKEHHOCTH DIICKTPUIECKOTO MOJIST
4.1.6 Pabora cun anexrpocratuueckoro nois. [lorennuan. PazHocts noteHnuanon
417 [IpoBOMHUKM W JUAJNIEKTPUKA B TOCTOSHHOM JJIGKTpUYECKOM Tmosie. Jludnmekrpudeckas
o MIPOHMIIAEMOCTH
418 OnektpoéMkocTb.  KoHmeHcaTtop. DIEKTpOEMKOCTh  IUIOCKOTO  KOHJIEHCATOpa.  JHEPrus
o 3apsHKEHHOTO KOHJIEHCATopa
419 TexHUYecKHEe  YCTPOWCTBA:  AJIEKTPOCKOT,  IJIEKTPOMETP, DIIEKTPOCTATHYESCKas — 3alllWTa,
3a3eMJICHHE JICKTPOIPHUOOPOB, KOHICHCATOP, KCEPOKC, CTPYHHBIN TPHHTEP
4.1.10 [IpakTuueckue paboTsl. U3mepeHue 37eKTpoEMKOCTH KOHIEHCATOpA
[OCTOSIHHBIN DJIEKTPUYECKUI TOK. TOKH B PA3JIMYHBIX CPEJIAX
421 VYcnoBus CylecTBOBaHUs MOCTOSIHHOTO JJIEKTpUYecKoro toka. Mcrounumkm toka. Cuia TOKa.
o ITocToAHHBII TOK
4.2.2 Hanpspkenne. 3akon OMa jy1st yqacTka 1enu
4.2.3 DNEeKTPUUYECKOE COMPOTUBIICHHE. Y IeTbHOE COPOTUBIICHHUE BEIIECTBA
4.2.4 [TocnenoBarensHOE, MapauIETbHOE, CMEIIAHHOE COEIMHEHNE MPOBOIHUKOB
4.2.5 PaboTa anekTpuueckoro Toka. 3akoH Jxoyis — Jlenna
492 4.2.6 MONTHOCTB 3JEKTPUIECKOTO TOKA
427 anektpoaBIkymas cuia (nanee — 3/1C) u BHyTpeHHee CONMPOTUBJICHHE UCTOUYHMKA TOKA. 3aKOH
o Owma a5 monHOM (3aMKHYTOM) AnekTpudeckoi renu. Kopotkoe 3aMmbikaHue
428 DNeKTpOHHAs MPOBOAUMOCTh TBEPABIX METAIIOB. 3aBHCHMOCTh COMPOTHUBJICHHS] METAIOB OT
o Temmeparypbl. CBEpXIIPOBOIMMOCTh
4.2.9 DnexTpuuecKkuit ToK B Bakyyme. CBONCTBA 3JIEKTPOHHBIX MTYYKOB
4210 [MonynpoBoanuku. CoOCTBEeHHAst M MPUMECHAS TPOBOJUMOCTH MOIYIPOBOAHUKOB. CBoicTBa p-N
o nepexoa. [1o1ynpoBoIHUKOBBIE TPUOOPHI
4.2.11 DNEKTPUUECKUN TOK B DNIEKTPOIUTAX. DICKTPOIUTHYECKAS AUCCOIHAIIHS. DIEKTPOIIU3




OnexTpuueckuil Tok B razax. CaMOCTOSTENbHBI M HECAMOCTOSTENbHBIM pa3psa. Pasnuunble

4.2.12 THITBI CAMOCTOSITEIILHOTO paspsiaa. Monaus. [Tnazma
Texnuueckue  yCTpOiCTBa:  aMmepMeTp,  BOJIBTMETP,  peocTaT, HCTOYHHKH  TOKa,
4213 JJIEKTpOHArpeBaTelibHble  IPUOOPBHL, DIIEKTPOOCBETUTEIbHBIE  MPHOOPBI,  TEPMOMETP
o COTIPOTHUBJICHUS], BAKYYMHBIN THOJ, TEPMUCTOPHI U (POTOPE3UCTOPHI, MOITYITPOBOJHUKOBBINA U0/,
rajbBaHUKa
[IpakTueckue padboThl. M3yueHne cMeIaHHOTO COEMHEHHS PE3UCTOPOB.
4.2.14 M3mepenne DJIC ucTOYHMKA TOKa W €ro BHYTPEHHero compotuBiieHus. HaOmonenue

ANEKTPOIIH3a

11 KIIACC
Kon
paszena Koanposepsiemoro iemenTa  IIpoBepsieMble 3J1eMeHTHI COEPsKAHUSA
4 OJIEKTPOAMHAMUKA
MAT'HUTHOE IIOJIE. 5JIEKTPOMATHUTHA S UHAYKLUA
43.1 [TocTosiHHbIE MarHUTHI. B3anMoeiicTBe MOCTOSHHBIX MarHUTOB
432 MaruutHOoe noJie. Bektop marautHod unaykiuu. [Ipuniun cynepno3unuu. JIMHUM MarHUTHON
uHaykuud. KaptuHa nuHuil MarHuTHOM MHAYKIIMU TOJI TOCTOSTHHBIX MarHUTOB
MaruuTtHoe 1noJjie NpoBOJHUKA ¢ TOKOM. KapTrHa IMHUN OIS ATMHHOTO MPSMOTO MPOBOIHUKA U
4.3.3 3aMKHYTOTO KOJIBLIEBOTO MPOBOJHMKA, KaTymiku ¢ TokoM. OmbiT Opcrena. BzammoneiictBue
4.3 MIPOBOJHUKOB C TOKOM
43.4 Cuna Amniepa, €€ MOAYJIb U HAaIIPABJICHUE
435 Cuna JlopeHnna, e€ Moaynp U HampaBieHue. J[BIbKeHUE 3apsKEHHOM YacTHIIBI B OJHOPOJHOM
MarHuTHOM noje. Pabota cumsl Jlopenia
4.3.6 SIBneHue 3NeKTpPOMarHuTHOM MHIYKIINU
4.3.7 [ToTok BeKTOpa MarHUTHON MHAYKIIUU




4.3.8

O/1C nnaykuuu. 3aKOH NIEKTPOMarHuTHOW MHAYKIMU Papajes

Buxpesoe anexrpuueckoe nosie. 3C UHIYKIMK B TPOBOHUKE, ABMKYIIEMCS MOCTYNATEIbHO B

4.3.9 OJJHOPOHOM MArHMUTHOM I10JI€
4.3.10 [IpaBusio Jlenia
43.11 NunykrtuBHOCTb. SABNeHue camonnaykuun. IC caMOuHAYKIIMI
4.3.12 DHeprus MarHUTHOTO TOJIst KaTYyHIIKU C TOKOM
4.3.13 DNEeKTPOMarHuTHOE TOJIe
43.14 TexHUYecKre yCTPOWCTBA: TIOCTOSHHBIC MATHHUTHI, JJIEKTPOMArHUTHI, 3JICKTPOIBUTATEIIb,
o YCKOPHUTEIH DIIEMEHTAPHBIX YACTHII, MHAYKIMOHHAS [1€Yh
[IpakTdeckne paboOThl. V3ydeHWe MarHWTHOTO TIOJSA KATYyIIKH C TOKOM. McciemoBaHue
4.3.15 JCHCTBHS TIOCTOSTHHOT'O MarHuTa Ha paMKy ¢ TokoM. MccienoBanue SBICHHS 3JICKTPOMarHUTHO N
HUHIYKIHH
5 KOJIEBAHU S 11 BOJIHBI
MEXAHUWYECKHUE N DJIEKTPOMAT'HUTHBIE KOJIEBAHUA
511 KonebarenpHast cucrema. CBoOomHblie KoneOanus. [apmonnueckue xonebanus. Ilepuwon,
o 4acToTa, aMILIMTYAA U (a3a KojaeOanui
5.1.2 [IpyxuHHBI MasITHUK. MaTeMaTHYECKUH MAsITHUK
513 VYpaBHEHHE TapMOHHYECKHX KoJicOaHWil. KuHeMaTwueckoew JWHAMHYECKOE OTIMCAHUE
o KOJIeOATEIbHOTO JABHYKCHUS
514 [IpeBpaiienue SHEPrUM NpPU TAPMOHHUYECKUX KoyieOaHUsX. CBs3b aMIUIUTYIbl KOJICOAHUH
5.1 o MCXOJIHOM BEJIMYUHBI C aMIUTHTYJaMH KOJICOaHHUH €€ CKOPOCTH U YCKOPCHHS
Konebarenbubiit  kOHTYp. CBOOOJHBIC AJIGKTPOMArHUTHBIC KOJE€OaHHS B WICAIBHOM
5.15 KOJIeOaTeIbHOM KOHTYpE. AHAQJIOTHS MEXAY MEXaHHYeCKUMU U  IJICKTPOMArHUTHBIMU
konebanusmu. @opmyna Tomcona
5.1.6 3aKOH COXpaHEHUsSI SHEPTUU B HeaTbHOM KOoJeOaTeIbHOM KOHTYpe
517 Boinyknennsle MexaHuueckue koseOaHusi. Pesonanc. PesoHaHcHass kpuBas. BbuIHYXICHHbBIE
o 3JIEKTPOMArHUTHbIE KOJIEOAHUSL.
5.1.8 Ilepemennsblii Tok. CHHYCOUJAJIBHBIN IEPEMEHHBIN TOK.




MOH_[HOCTB MEPpECMCHHOTO TOKaA. AMHJII/ITYI[Hoe u I[ef/'ICTByIOH_Iee 3HAYCHUC CHUJIBI TOKa H

5.1.9
HaTPSHKCHUS
Tpanchopmarop. IlpousBoacTBo, mepeaada ©  TOTPEOJICHUE IJIEKTPUICCKOW IHEPTHUH.
5.1.10 DKOJIOTUYECKHE PUCKU MPU MPOU3BOJCTBE AIEKTpUUECKON 3Hepruu. KynabTypa MCHob30BaHus
3JIEKTPOSHEPTUHU B MOBCEIHEBHOM KU3HU
5.1.11 Texnuueckue ycTpoiicTBa: ceicMorpad, MEeKTPUUECKU 3BOHOK, JIMHUH JIEKTpoTiepeiayd
[IpakTueckue padboTsl. MccnenoBanne 3aBUCHMOCTH MEPUO/Ia MANIBIX KOJIEOAaHUH Ipy3a HA HUTH
5.1.12 OT IJIMHBI HUTU M Macchl rpy3a. MccnenoBanue NepeMeHHOro TOKa B IENU U3 MOCIEA0BATEIbHO
COEIMHEHHBIX KOHJIEHCATOpa, KaTyIIKH U pe3nucTopa
MEXAHUWYECKHUE N DJIEKTPOMATHUTHBIE BOJIHbI
591 MexaHnnyeckue BOJIHBI, yclioBUs pacrnpocTtpaHeHus. [lepuon. CkopocTh pacnpocTpaHEHHUsS U
o JuIHa BOJIHBI. [lonepeynslie v IpoA0IbHbIE BOJIHBI
522 WNuTtepdepennus u nudpakiys MEXaHUYECKUX BOJIH
5.2.3 3Byk. CkopocTh 3ByKa. ['pomMKkocTh 3ByKa. Beicota ToHa. TemOp 3Byka
594 ONEeKTPOMArHUTHBIE BOJIHBL. YCIIOBHS M3JIydeHHs] DJICKTPOMArHUTHBIX BOJH. B3aumuas
5.9 o OopueHTalys BeKTopoB E, B 1 v B 271eKTpOMarHuTHOM BOJIHE B BaKyyMe
' 595 CBoMCTBa 3JIEKTPOMArHUTHBIX BOJH: OTPaXEHHUE, IPEJIOMIIEHHE, MNOJspu3auus, Iudpakuus,
unTepgepeniys. CKOpocTh 3J€KTPOMArHUTHBIX BOJIH
5.2.6 [Ikana 31eKTpoMarHuTHHIX BOJIH. [IpMMeHeHe 31eKTpPOMarHuTHBIX BOJIH B TEXHUKE U OBITY
597 [IpyuHUIMOBI PagUOCBA3M M TeJeBUACHUA. Panmonokauus. DJEKTPOMarHUTHOE 3arpsi3HEHHE
o OKPYXKaroLIeN cpejibl
598 TexHuueckue ycTpoHCTBa: MY3bIKQJIbHbIE HWHCTPYMEHTHI, YJIbTPa3BYKOBas JIMarHOCTUKA B
o TEXHUKE U MEJULIMHE, pajap, paquonpuéMHUK, TEJIEBU30D, aHTeHHa, TenedoH, CBY-neus
OIITUKA
5.3.1 [IpsimosMHENHOE pacpOCTpaHEHHUE CBETA B OTHOPOAHOM cpefe. JIyd cBeta
5.3 5.3.2 OTtpaxeHue cBeTa. 3aKOHbI OTpakeHus cera. [locTpoenue n300pakeHuil B MIOCKOM 3epKaJie
5.3.3 [Ipenomnenue cBera. 3aKOHbI IPETOMIICHHSI CBETa. AOCOIIOTHBIN MOKa3aTesb MPETOMIICHHS
5.3.4 [TonHoe BHYTpeHHee oTpaxkeHue. [IpenenbHblil yroi MoJHOrO BHYTPEHHETO OTpaXKeHUs




5.35

Hucnepcus cBera. CiioxHbIN cocTaB O6enoro csera. Ler

CoOuparomue u paccenBaromye auH3bl. ToHKas nuH3a. POKYCHOE PACCTOSIHUE U ONTHYECKas

5.3.6 cuia ToHKoW ymH3bL [locTpoeHne m300pakeHHW B COOMPAIONIMX M PACCEHBAIOMIMX JIMH3aX.
@opMyIia TOHKOW JIMH3BL. Y BEINYEHHUE, 1aBAEMOE JIMH30U
5.3.7 [Ipenensr TpUMEHUMOCTH T€OMETPUYECKOM ONITUKHU
538 Wutepdepennust cBera. KorepeHTHbIE WCTOYHHWKU. YCJIOBUS HAONIOJACHUS MAaKCHMyMOB W
o MUHUMYMOB B HHTEP(GEPEHIIMOHHON KapTUHE OT JBYX CHH(pA3HBIX KOT€PEHTHBIX HCTOYHUKOB
539 Hudpaxmus ceera. AudpaknmonHas pemérka. YcioBue HaOMIOACHUS TIIABHBIX MaKCHMyMOB
o MIpH TIJICHUH MOHOXPOMATHYECKOTO CBETa Ha U(PPAKIMOHHYIO PEIIETKY
5.3.10 [Tonspuzanus cBeta
5311 TexHnuyeckue ycTpoHCTBa: OYKH, Jyna, (oToanmapar, MPOEKIMOHHBIA ammapar, MHKpPOCKOII,
TEJIECKOTI, BOJIOKOHHAS ONITHKA, TH(PPaKIIMOHHAS PEIETKA, TTOJISIPOUT
5312 [IpakTnueckue paboTel. W3mepenue mnokaszatens mnpenomiieHus. VccnenoBaHue CBOICTB
e u3o0pakenuii B mMH3ax. HaOmonenue qucnepcuu ceera
DJIEMEHTBI CIIELIUAJIBHOM TEOPUM OTHOCUTEJIBHOCTH
6.1 I'paHuIIBI NPUMEHUMOCTH KJIaCCMUECKOM MexaHuku. [locTynmaTsl TEOpUM OTHOCHUTENIBHOCTH:
' MHBAapUaHTHOCTb MOJIYJIsl CKOPOCTH CBETA B BAKyyMe€, IPUHIIMII OTHOCUTEJIBHOCTH DHHIITEHHA
6 6.2 OTHOCUTENBHOCTh OAHOBPEMEHHOCTH. 3aMe/IJIEHHE BPEMEHU U COKPAILEHUE JUTHHbI
6.3 DHeprusi ¥ UMITYJIbC CBOOOIHOM YaCTHIIbI
6.4 CBs3p MacChl C JHEPrHUE W HMMIYJIHCOM CBOOOJIHON YaCTHIbI. DHEPTUs MOKOS CBOOOIHOM
' YaCTHUIIbI
7 KBAHTOBAS ®U3UKA
BJIEMEHTBI KBAHTOBOM OIITUKU
711 ®otonbl. opmyna [Inanka cBsi3u 3HEpruu (HOTOHA € €ro YacTOTON. DHEprus U UMITYJIbC (POoTOHA
21 7.1.2 OtkpeiThe U uccnenoanue Gotosdpdexta. Onbitel A.I'. Ctonerosa. 3akoHs! poTodddexra
' 7.1.3 VYpaBuenue DiiHireiHa 1 potorddexra. «KpacHas rpanuna» Gotorddexra
7.1.4 Jasnenue cera. OnbiTel [1.H. JIeOGeneBa
7.1.5 XUMHYECKOE IEHCTBUE CBETA




7.1.6 Texuuueckue ycTpoiicTBa: POTOIEMEHT, POTOAATUMK, COTHEUHAs OaTapesi, CBETO MO/
CTPOEHUME ATOMA
791 Monens aroma Tomcona. OmnbiThl Pe3epdopaa mo uccineioBaHuIo CTPOSHHS aToMa.
o [TnareTapHast MOJEIb aTOMa
799 [Moctynarer bopa. U3mydenue u noriomenne (poTOHOB MPH MEPEXoe aroMa ¢ OJHOTO YPOBHS
o SHEpPruM Ha apyroi. Bujsl criektpoB. CHIEKTp YPOBHEH SHEPTHH aTOMa BOJIOPO/Ia
7.2 793 BonnHoBeie cBolictBa uactul. Boaubl nae bpoitnsg.  KopnycKylsipHO-BOJHOBOW —TyaJIU3M.
o Jlndpakuus 3JIeKTPOHOB Ha KPUCTAILIAX
7.2.4 CrioHTaHHOE U BBIHYXKJEHHOE U3JTydeHHE. Y CTPONCTBO U MPUHIMI paboThI Ja3epa
795 Texnuyeckre yCTpOWCTBA: CHEKTPaJbHBIM aHanmu3 (CIEKTPOCKOI), Jiazep, KBAaHTOBBIN
o KOMITHIOTEP
7.2.6 [IpakTnueckue padotsl. HabmoneHne nuHeR4aToro cnexkrpa
ATOMHOE A1PO
7.3.1 Mertopl HAOMIOCHUS U PETUCTPAIIAN AIEMEHTAPHBIX YACTHUIT
OtkpsiTue paanoaktuBHOCTU. OmbIThl Pesepdopaa mo ompeneneHnio coctaBa pagloakTUBHOTO
7.3.2 m3nydeHus. CBoiicTBa anb(da-, 6era-, raMmma-u3nydeHus. BiusHue paanoakTHBHOCTH Ha JKUBBIC
OpraHu3Mbl
733 OTtkpbITHE TIpOTOHA W HeWTpoHa. HykimonHas monens sapa [eiizenOepra — MBanenko. 3apsin
o snpa. MaccoBoe uncio saapa. M3otombl
734 Anbda-pacnaz. DJIEKTPOHHBIM H TO3UTPOHHBIM Oera-pacnan. [amma-uznydeHue. 3akoH
7.3 e PaIMOaKTUBHOIO pacraaa
7.3.5 DHeprus cBS3U HYKJIOHOB B siape. AnepHbie cuiibl. Jledekt Macchl siipa
7.3.6 SnepHblie peakiuu. JleneHue u CUHTE3 sSep
737 SAnepusiii peakrop. TepmosimepHsiii cuaTe3. [IpobneMbl U MEPCNEKTUBBI AIEPHON SHEPTEeTHKU.
A OKOJIOTUYECKHE aCIEKTHI SIAEPHON IHEPTETUKU
7.3.8 DneMeHTapHble yacTullbl. OTKphITHE TO3UTPOoHA. DyHAAMEHTAIbHBIE B3aUMOICHCTBHS
7.3.9 Texuudeckue ycTpoicTBa: J03UMETp, kKamepa BunbcoHa, saepHsblil peakTop, aroMHasi b6omba
7.3.10 [IpakTuyeckue padotel. MccnenoBanue TpekoB yacTull (110 rOTOBBIM (oTorpadusim)




OJIEMEHTBI ACTPOOU3NKU

8.1 Bun 3Bé3qr0r0 Heba. Co3Be3ausl, spKue 3BE3/bI, IIAHETH, KX BUANMOE JIBIKCHUC
8.2 Conneunas cucrema. Ilmanersl 3emMHON rpynnbl. [lnaHeThI-TUraHTBl W UX CIIYTHHKH,
' KapJuKOBbIE MIaHeThl. Manbie Tena CoTHEUHON CHCTEMBI
8.3 Comnnne, potocdepa u atmocdepa. CostHedHASI AKTUBHOCTH
8.4 Ucrounuk sueprun CoJiHIIa U 3BE3]T
3BE3/bI, MX OCHOBHBIC XapaKTEPUCTHUKHU: Macca, CBETUMOCTh, PaJaUyC, TeMIleparypa, HuX
85 B3aUMOCBs3b. JlMarpaMMma «CHEKTPaJbHBIM KJIacC — CBETUMOCTb». 3BE3[bl TJIABHOMU
' MOCJIEIOBATEIbHOCTH.  3aBUCHMOCTh ~ «Macca —  CBETUMOCTBY» A 3BE3N  TJIaBHOM
MOCJIEI0BATENbHOCTH
8.6 Bayrpennee crpoenue 3BE3n. COBpEMEHHBIC TPEACTABICHHUS O TMPOUCXOKIACHUU U
' sposrronny CoJIHIA U 3BE3. DTallbl )KU3HU 3BE3]T
Mineunsiii [1yts — Hama Nanaktuka. CnupanbHas cTpykTypa ["anmakTuku, pacnpeneieHue 3BE3,
8.7 raza u neum. [lonoxxenne u aBwkenue Connna B [amaktuke. Ilnockas um cdepudeckas
noacucTeMBI I amakThKU
8.8 Tune! ranaktuk. Paguoranaktuky u kBazapbl. UEpHbIE IBIPHI B S/Ipax rajJakTHK
8.9 Bcenennas. Pacmupenue Beenennoit. 3akon Xa006:a. Pazberanue ranaktuk. Bospact u pamuyc
' Bcenennoi, Teopus bosbiioro B3peiBa. Moaenb «ropsiueit BeenenHoiiy. PennkroBoe uzinyyeHue
8.10 Macmrabnas ctpykrypa Beenennoit. Meraranaktuka. Hepeménnbie mpo6ieMbl aCTPOHOMUN




MPOBEPAEMBIE HA ET'D IO ®U3UKE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUSI OCHOBHOM
OBPA3OBATEJIBHON MPOT'PAMMBI CPEJHEI'O OBIIET'O OGPA3OBAHUSA

Kox
NpoBepPsSIEMOro
TpeOoBaHUs

IIposepsiemble TPeGOBaHUsI K NPEAMETHBIM Pe3yJibTaTaM 0CBOEHHS OCHOBHOI 00pa30BaTe/IbHOM MPOrpaMMbl
CpeHero oo1ero oopazoBaHus

1

CdopMHUpOBaHHOCT, yYMEHHH pacrno3HaBaTh (QU3WYECKUe sBICHUS (Tpolecchl) M OOBSACHATH MX Ha OCHOBE

HU3Y4YCHHBIX 3aKOHOB

BJ'Ia)IeHI/Ie OCHOBOIIOJIararonmmuMun (1)I/I3I/I‘-IGCKI/IMI/I MOHATHUAMU W BCJIMYUMHAMH, XapPaKTCPU3YIOUIUMU (1)1/13qu01<1/16

MIPOIIECCHI

ChopMHpOBAaHHOCTL YMEHUW TPUMEHSATH 3aKOHBI KJIACCHMYECKOM MEXaHWKH, MOJICKYISIpHOU (GU3UKH U
TEPMOJUHAMUKY, AJIEKTPOJAUHAMUKH, KBAHTOBOM (U3MKHM Uil aHaiu3a U OODBSICHEHMs SBICHUM MHUKpPOMHPA,
MakKpoMHpa U MeraMmmpa, pa3jinyaTh YCJIOBUS (IpaHUIbL, 00JIacTH) MPUMEHUMOCTH (PU3MUYECKUX 3aKOHOB, TIOHUMATh
BCceoOIMi XapakTep (yHIAMEHTANbHBIX 3aKOHOB W OTPAHMYEHHOCTb MHCIIOJIb30BAHUS YAaCTHBIX 3aKOHOB;

AHAJIM3UPOBATDH (I)I/I3I/I‘ICCKI/IC IMPONLECChl, UCIIOJIB3YSA OCHOBHBIC IIOJIOKCHU A, 3aKOHBI 1 3aKOHOMCPHOCTHU

ChopmupoBaHHOCTH YMEHHUS Pa3iNyaTh YCIOBHS MPUMEHUMOCTU MoJieNnel pU3ndeckux Teq U MpoueccoB (SIBICHUMN)

ChopmupoBaHHOCTh yMEHHUSI pellaTh pacyETHbIE 3a/Ja4d C SBHO 33JaHHOM M HESBHO 3aJaHHON (U3MUYECKOU
MOJIENIbI0: Ha OCHOBAaHHMM aHAlU3a YCIOBHUS BBIOMpaTh (pU3MUECKHe MOJENU, OTBedarolue TpeOOBaHUSIM 3alaud,
MPUMEHATh (OPMYJbI, 3aKOHBI, 3aKOHOMEPHOCTH M TMOCTYNaThl (U3MYECKUX TEOPHM MPH HCIOIb30BAHUU
MaTeMaTHYeCKUX METOJO0B pELICHUS 3a/Jad, MNPOBOAWTH pacuéThl HAa OCHOBAHWM HMEIOIIUXCS JTaHHBIX,

AHAJIIM3UPOBATDb PE3YJIbTAThI U KOPPCKTUPOBATH MCTOABI pCIICHUSA C y‘léTOM INOJTYUYCHHBIX PE3YyJIbTATOB

Pemate kauecTBEHHEIE 3aJga4du, Tpe6y}01uI/Ie IMPUMCHCHH 3HAaHUH U3 Pa3HbIX pa3aciioB MIKOJBHOI'O KypcCa (I)I/ISI/IKI/I, a
TAKXKC UHTCTpAllUn 3HaHUM U3 Apyrux npeaIMeTOB €CCTCCTBCHHOHAYYHOTI'O LIUKJIA: BEICTPAUBATDH JIOTUYCCKYIO CTIOUKY

paccymz[eHHﬁ C OHOpOfI Ha U3YUYCHHBIC 3dKOHbI, 3dKOHOMCPHOCTH U (bI/I3I/I‘leCKI/Ie SAIBJICHUA

Bnagenne OCHOBHBIMH METOJaMH HAy4YHOI'O TIIO3HaHHA, HCIIOJIb3yEMbIMH B (I)I/ISI/IKCI IMPOBOAUTL IPSAMBIC U




KOCBEHHbIC M3MEPEHUsI (PM3MUECKUX BEIMYMH, BHIOUPAs ONTUMAIBHBINA CIIOCO0 M3MEPEHHUS M UCTOJb3Ysl H3BECTHBIC
METO/Ibl OLIEHKH MOTPEIIHOCTeH W3MEpEHUH, MPOBOJUTH MCCIIEJOBAHUE 3aBUCHMOCTEH (DM3MYECKUX BEIUYMH C
WCTIOJIb30BAHUEM TPSIMBIX HM3MEPEHUH, OOBSCHATH IIOJYYCHHBIE pE3yIbTaThl, WCHOJIB3Yysd (U3NYECKUE TEOpHH,
3aKOHBI U MOHSTHSA, U JIETIaTh BBIBOJBI; COOIOAATh MpaBuia O€30MacCHOTO TPY/Aa IpY MPOBEICHUH MCCIEIOBAHUN B
paMkax y4eOHOro SKCIEepUMEHTa M Y4eOHO-HCCIEeIOBATEIbCKON JEATENFHOCTH C HCIOJIBb30BaHHEM U(PPOBBIX

M3MEPUTENBHBIX YCTPOUCTB U J1a00paTOPHOTO 000PYIOBaHUS

ChopMHpPOBAHHOCT, YMEHHUN aHATU3UPOBATH M OICHUBATH TMOCIEACTBUS OBITOBOM ¥ IPOM3BOJACTBEHHOM
NESITETPHOCTH YEJIOBEKa, CBS3aHHOM ¢ (PU3WYECKUMHU TMPOIIECCaMH, C TO3WIHUM HKOJOTHYECKON O€30TacHOCTH;
MPEJICTABICHUI O PALIMOHAIBHOM MPHUPOJIONIOIB30BAHUY, & TAKKE PA3yMHOM HMCIIOJIb30BaHUU JOCTHKEHUN HAYKH U

TEXHOJIOT Ul JUTsl TallbHEUIIero pa3BUTHS Y€I0BEYECKOTo 00IIecTBa

OBnazneHue pa3IUyHBIMU crocobamu paboThl ¢ HHPOpMaIed (GU3NUEecKOro CoAep)KaHUs C MCIOJIb30BaHHEM
COBPEMEHHBIX MHPOPMAIIMOHHBIX TEXHOJOTH; pa3BUTHE YMEHUI KPUTHUECKOTO aHaM3a U OLIEHKH JI0CTOBEPHOCTHU

nojydaemMoi nHdopmaruu

10

ChopmupoBaHHOCTh YMEHUN MPUMEHSATH OCHOBOIIOJIATAIONINE ACTPOHOMUYECKUE TOHSATHUS, TEOPUU U 3aKOHBI IS
aHalM3a M OOBSICHEHHS] (UINYECKHX MPOLIECCOB, MIPOUCXOAAIIMX Ha 3BE3/MaX, B 3BE3NHBIX CHUCTEMaX, B

MEKTaJTaKTHYECKON Cpejie; IBMKEHUsI HEOSCHBIX T, YBOJIIOIMY 3BE3T M BeeneHHoi




HEPEYEHD 3JIEMEHTOB COAEP KAHUSA, IIPOBEPAEMBIX HA EI'D 110 ®PU3ZUKE

Kox

pasaeiia/TeMbl

Kox
3JeMeHTa

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

1

MEXAHUKA

11

KMHEMATHKA

111

MexaHu4deckoe JBHKXCHUC. OTHOCHTEIHHOCTh MEXaHNYSCKOTO JABHKCHUS. Cucrema oTcuéra

1.1.2

MarepuanbHas TOUKA.

E& pammyc-BekTop:

Fle)= (e ) p(z ) =(2)),
TpaeKTopIL,

HepeMenIeHIe:

AF =7(1,) =7 (t,) =F, =T, =
= (Ax.Av.Az),

IYTb.

CroxeHIHe IepeMelleHHii:

Ny =0, +

TpacKTOpPHA

1.1.3

CkopocTh MaTepuaabHOM TOUKHU:




D=— =i_‘;'=[L}1,.U1_.U ]
At o ST
Ax . ' )
U =— =X . AaHATOTHIYHO v =Y, U.=Z,.
At o :

CroxeHHe CKOpPOCTell: 0, =0, + 0, -
Beruncnenue nepeMenieHrs U yTd MaTepruanbHON TOYKU IIPU MPSIMOJIMHEHHOM JIBMKEHUU BIOJb OCH

X 10 TpaduKy 3aBUCUMOCTH Lx(t)

. _ Ao -,
VeKkopeHIle MaTepHanbHOI TOUKI: d = — =0, = [al_ .a_.a_ ] .
At '
1.1.4
Au . , -
a =—>* =(uv,),". aganormIHo a, = (v, )’, a.=(v.)’"
Ay r
PaBHOMEpHOE MPSIMOJIMHENHOE JIBUXKEHUE:
x(t) = xp+ v .t
1.1.5
v.(t) — vy, = const
1.1.6 PaBHOYCKOpEHHOE NMPAMOJIMHENHOE ABH)KEHNUE!




at
x(t)=x,+uv, 1t +-2

v(t)=u, +at

a, = const

22 _n - e
U, — Y, ==a, ['12 '11]
L+ L,
HPII ABIDKCHIIIL B OTHOM HAIIpaBIICHIII ITYVIE 5= %-T

&

CBoboaHOE majieHne. Y CKOpeHue CBOOOTHOTO TaICHHS.

Vi

O Xp ‘(
I[BI/DKCHI/IG TEI1a, 6pOI_HCHHOFO IIoJ[ YIJIOM O K rOpI/I3OHTy:
1.1.7

-

[.‘c{f} =Xy + Ut =2 tU,cosa-f

e ,
V() =y, +u,t +gJT =V, +U,sina- I—ETT

v (t)=v, =u,cosa

v (t)=uv,, +gt=v,sina— gt

g.=0
g =—g=const




KpuonuHeiitHoe aBuxkeHue. [BrKeHnE MaTepUaIbHOM TOUYKH 10 OKPYKHOCTH.

VYrnoBas U IMHENHHas CKOPOCTh TOUKHU:

v = whk

[Ipy paBHOMEPHOM JIBUKEHHH TOYKH IO OKPYKHOCTH

1.1.8 2
w=—=2m
T
. LleHTpOCTpEMHUTENIBHOE YCKOPEHNUE TOUKHU:
12 .
Qpe = E =w-R
. [losiHO€ yCKOpeHHEe MaTepruabHOM TOUKHU
1.1.9 TBépnoe teno. [loctynarenbHoOe U BpamaTelibHOE ABUKEHUE TBEPAOTO TEIA
1.2 JNHAMUKA
1.2.1 Huepumansubie cuctemsl oTcuéra. [lepsriit 3akon HetoToHa. [IpuHuun otHocuTenbHOCTH [Manuest
Macca rena. IInotHOCTB BeliecTBa:
m
1.2.2 P=v
Cuna. [IpuHUUI Cyneprno3uIMK CHUIIL:
1.2.3 ' '
Fpas:—:u,z:e:?:m =F +FE+.




Bropoii 3akon Hetotona: 1u1st marepuanbHoil Touku B UICO

-

F =may
;
1.24 Ap = FAt
npu
F = const
-———
£y Fy
195 Tpetuii 3akoH HproTOHA 1J11 MaTepUaIbHbIX TOYEK:
Fio =—=F
3aKOH BCEMHUPHOTO TATOTEHHUSI: CHJIBI IPUTSKEHUS MKy TOUCYHBIMA MACCAMH PaBHbI
My
F=6——7
R_
Cuna tsoxectd. LleHTp TshKecTH Tesa. 3aBHCUMOCTD CHJIBI TSHKECTH OT BBICOTHI N Hall MOBEPXHOCTHIO
1.2.6

wiaHeTsl paguycom RO:
GMm

"= Gor




1.2.7

Cuna ynpyroctu. 3akoH ['yka:
F.=—kx

1.2.8

Cuna tpenus. Cyxoe TpeHHe.

Cuia TpeHUs: CKOJIbKEHUS:
E‘rp = uN

Cuita TpeHus OKOS:
Fp=pN

Koaddumment tperus

1.2.9

JlaBnenue:

p==

1.3

CTATUKA

13.1

—

F
MOMEHT CUJIbI OTHOCUTEIBHO OCHU BpalllCHUA:

IM| = FI, rae | — rutedo cuer

F

OTHOCHTEJILHO OCH, TIpoXoJisiiel yepe3 Touky O neprneHAuKyIsspHO PUCYHKY




1.3.2

LenTp macc tena. LleHTp Macc cucTeMbl MaTEPUAIbHBIX TOYEK:

myn +mar+...
Tire =

my +mao+...

B oaHOpOHOM TT0JIE TSHKECTH

(g = const)

LOEHTPp MaCC TC€jia COBIIAAACT C €TI0 HECHTPOM TSAKECTU

1.3.3

VYcnosus paBaoBecus TBEpaoro tena B UCO:
[M,+M,+...=0
1]:"1 +F,+...=0

134

3akoH Ilackansa

1.3.5

JaBaenue B )xugkocTH, mokosmieicsa B UCO:
p=pot+pgh

1.3.6

3akoH Apxumena:

€CJIN TCJIO U X KUAKOCTB ITOKOATCS B I/ICO, TO
F, apx — P4 Varrrecs




VYcnoBue riaBaHus TEN

14

3AKOHbBI COXPAHEHN A B MEXAHUKE

Nmnynsc maTeprabHOM TOYKU:

p=mv

14.1
NMnynsc cucTemsl Tei:
142 =M +p:+...
3aKOH U3MEHEHUS U COXPAHEHHUSI UMITYJIbCA!
B CO
‘ﬂ'p = ﬂ{}:’i + Pt ] = Fls:—:eu::—:ﬂt-l_ Fﬂs:—:em:—:ﬂt+' -
B CO , ecnin
1.4.3 Ap=A{py + po+...) =0

, €CITH

FlE[—:EI:L‘I[—: + FEE:-:EDJ:-:+- =0

PeakTuBHOE ABIKEHHUE

1.4.4




F

Ar X
Pabora cuibl Ha ManoOM NepeMeIleHUu:

A=|F|-|$f'|-c05 a=F, -Ax

a F

—

()]
MOIIHOCTE CHIIBL:

€CITH 32 BpeMs

1.4.5 At
paboTa CHJIbI U3MEHSETCS Ha , TO MOLIHOCTh CHUIIBI
P= a4 =F-v-cosu
&f Ar—
Kunetnueckas SHEPIUs MaTEPHAILHOM TOUKH:
1.4.6 P

FHE 2 2m

3aKOH U3MEHEHUsI KHHETUYECKOH sHeprun cucteMbl MaTepuanbHbix Touek: B MCO AEkun = Al + A2




1.4.7

[TorenumanpHast 3HEPTHUS:

JJIA ITIOTCHIMAJIBHBIX CUJI

Aif = Eir:u're:—:u - Eﬂnu'r“et-:r.:__ "IEI'EEI:EL'E[-:L[

HOTCHIII/IaJ'II)Hafl OHECPTHUA MaTCpHaHBHOﬁ TOYKHU B OJHOPOJHOM ITOJIC TSAXKECTHU !

E o orens = mgh

[TorenumansHas sHEpTUS YIPYTro 1e(OopMUPOBAHHOTO Tela:

kx?
Enu'r“e:—:u = T

1.4.8

3aKOH U3MEHEHUS U COXpaHCHHA MeXaHn4eCKOH 3HeerHZ
Euex = Esm + Enorern.
B IICO AEyex = Asgcex menoresm. cans
B IICO AE,ex = 0, €CIH Agcex menoresm. cux = U

1.5

MEXAHUYECKHUE KOJIEBAHWA 1 BOJIHBI

15.1

I'apmonunueckue konebaHus MaTepUaibHOM TOUKH. AMIUIMTY A U (a3a konebanuil. Kunemarnueckoe

OITMCAaHUC!:




x(f) = Asin( of +o, ).
v () =x.
a(f)=(v,),=—o'xf) =a +&x=0,
IJIe X - CMEIICHNE U3 PAaBHOBECHSI.

JlnHamuyeckoe onucaHue:

ma, = —kx,

rac

k = mw?

. OTO 3HAYHT, YTO

E.

= —kx.

DHepreTHYecKoe OMMCaHNe (3aKOH COXPAHECHUST MEXaHMYECKOW YHEPTUN )

-

}JH+£_H££M_§C4 B

2 2 2 2

CBs3b aMIUIMTYZBI KOJICOAHWM CMEIIEHUS MaTePHAIbHOW TOYKH C aMIUIMTyJaMu KojeOaHuii eé

CKOPOCTH M YCKOPEHHUSI:

Upe =04, @ =04

1.5.2

[Tepuon u yacToTa KOJIeOAHUIA:

Hepnoz[ MaJibIX CBO6OI[HBIX KOJIeOaHHMI MaTeMaTHYECKOT0 MasTHUKA:

T=2TEJI
g




[epron cBoOOTHBIX KOJIEOaHMIA IPYKUHHOTO MasTHUKA!

m
IT=2m |—

k

1.5.3

Bremnyxnennsie konebanus. Pesonanc. Pesonancuast kpuBas

154

HonepeqHLIe " MPOAOJIbHBIC BOJIHBI. CKOpOCTL PaCIIpOCTpaHCHHUA U JJIMHA BOJIHBI:

U
A=vT =—

L‘J

WNuTtepdepentus u nudpaxius BoJIH

1.5.5

3ByK. CKOpOCTb 3ByKa

MOJIEKYJISAPHAS ®U3NKA. TEPMOJIMHAMUKA

2.1

MOJIEKYJISIPHAS ©U3UKA

211

Mopnenu cTpoeHus ra3oB, )KHAKOCTeH u TBEpIBIX Ten. [lycTh TepMoaumHamuueckas cuctema (Telo)

cocrout u3 N OJIMHAKOBEBIX MOJICKYIL. Torz[a KOJIMYECTBO BCIICCTBA

_ N_m
L_NA_#

rIe
Na

— 4ucao ABOrajapo, M— macca CUCTEMBI (Tena),
H

— MOJIsIpHasg Macca BCIICCTBA




2.1.2

TenmoBoe IBIKEHHE aTOMOB U MOJICKYJI BCIICCTBA

2.1.3 B3aunmoeiicTBre yacTull BeecTra
214 Huddysus. bBpoyHoBckoe aBmKeHHE
2.15 Monens uneansaoro raza 8 MKT
Csi3pb Mexay [JaBJI€HHMEM U CpeJHeM KHHETUYECKOH SHeprued MOCTYyNaTeNbHOIO TEIIOBOrO
JBIKEHUSI MOJIEKYIT UJIeaTbHOTO Ta3a (ocHOBHOE ypaBHeHHe MKT):
p—lm,nul—zn {m"“u: a0
3 300 2 3 7
2.1.6
rie MO — Macca 0JTHOW MOJIEKYJIBI,
N
n=-
v
- KOHIIGHTpAIMs MOJIEKYII
2.1.7 AoOcomroTHas Temrniepatypa: T =t +273K
Ces3p TeMmmepaTypbl Tra3a CcO CpeIHEll KHHETHYEeCKOW SHepruei MOoCTyMaTeIbHOTO TEIUIOBOTO
JBUKEHHS €T0 MOJIEKYI:
{ 2
2.18 =™ | kT
2 2
2.1.9 VYpaBuenue p = nkT
2.1.10 Mogenb ueanbHOTO Ta3a B TEPMOIMHAMHUKE:




(Vpaprerme Merreeea — Kareiipona
| BEpeCKeHH e U1 BHYTPeHHEH SHepIHH
VpaBHeHne MeHeneeBa — KianeiipoHa (mpHMeHHMBIE (OPMEI
3aIIICIH):
pRT

pV=%RT = vRT = NKT, p=E-

BripaxeHile I8 BHYTpeHHell SHepI OHOATOMHOTO HJIeaTbHOTO
raza (IIpIIMeHIMEIe (JOPMEI 3aIIIICH):

L‘=%11RT=%NFCT = iﬂRT=xchT=%pF

2

3aKoH ,HaJ'IBTOHa JJIA JaBJICHHA CMECHU pa3pCKCHHBIX I'a30B!:

2.1.11 p=p tP2t..

HM3omporieccsl B pa3peskeHHOM ra3e ¢ MOCTOSHHBIM YKCIOM MOJIEKYT N (C TIOCTOSHHBIM KOJIMYECTBOM
BEIIIECTBA V).

2.1.12
nzotepma (T = const): pV = const ,

n3oxopa (V = const):




E = const
T

n3obapa (p = const):

v
— = const
I'padmueckoe npencraBnenune nzomnpoiieccoB Ha pV-, pT- u VT- quarpamMmmax.
OObEeIMHEHHBII Ta30BbIi 3aK0H:
plV
— = const
T
JUTSl TIOCTOSITHHOTO KOJIMYECTBA BEIIECTBA V.
2113 Hacpiiennsle ¥ HeHachlllleHHbIE Mapbl. KauecTBeHHash 3aBUCUMOCTh IUIOTHOCTH U JIaBJICHUS
HACBIIIEHHOTO Tapa OT TeMIIepaTypbl, UX HE3aBUCUMOCTh OT 00bEMa HACKIILIEHHOTO Mapa
BnaxHocTh Bo3yxa.
OTtHocuTeNbHAS BIIAXHOCTD:
g PusaD)__ Peaa(D)
2.1.14 p:—:aca:mna‘pa{.T} p:—:acumna‘pa{.ﬂ
2.1.15 N3meHeHne arperaTHbIX COCTOSTHUH BEIlleCTBa: UCTIApEeHUE U KOHICHCAIUS, KUTICHUE KUIKOCTH
2.1.16 N3meHeHue arperaTHbIX COCTOSIHUM BEIeCTBA: TIaBIEHUE U KPUCTAJUTH3AIUS
2.1.17 IIpeo6pazoBanue sHepruM B (pa3oBbIX Mepexoiax

2.2

TEPMOJINHAMUKA




221

TeruoBoe paBHOBECHE U TEMIIepaTypa

2.2.2

Bnyrpennss sHeprus

2.2.3

Tennonepenaya kak croco® M3MEHEHUSI BHYTPEHHEH sHeprun 0e3 coBepiieHus padotel. KonBekius,

TCIIOMPOBOAHOCTDb, U3JTYUCHUEC

224

KonnuecTBo TEILIOTHI.

VenpHast TEMIOEMKOCTh BEILIECTBA C:
@ = cmAT

2.25

VYaenpHas TeruioTa mapooopaszoBanus L: Q = Lm.
VY aenbHas TemioTa miasieHus A. Q = Am.

VY nenbHas TemoTa cropaHus ToruuBa : Q = gm

2.2.6

DnemeHTapHasi paboTa B TEpPMOIUHAMUKE:
A =pAV

Boruncnenue pabotsl no rpaduky npoiecca Ha pV-auarpamme

2.2.7

[TepBrIit 3aKOH TEPMOJUHAMUKH
Q2 =AUy + Ay =(U; — 1) + 445

Annabara:
Q2 =0= 4y, = () —U;) =AlU»




2.2.8

Bropoii 3akon TepmMoanHamuku. HeoOpaTtumble nporecchbl

[Tpunnumer geictBus TernoBbix mamuH. KIT/I:

]_]:AS‘B.]IH:EIT =‘-—HBI‘P_|‘-H.11T[| |‘-KD-.T[|
MakcumansHoe 3HaueHue KII/. [ukn Kapho:
.. —-T.
2.2.10 max N ="My = — zen =1_Tm
T .
VYpaBHeHHe TEIIOBOTO OanaHca:
2211 Qi+ Q2+ Qs+
3 DJIEKTPOAMHAMUKA
3.1 DJIEKTPUYECKOE IIOJIE
311 DJNeKTpu3aus TeJl U €€ MPOSBICHUS. DJICKTPUYECKUM 3apsia. [Ba Buaa 3apsjga. DJIeMEHTapHbIM
o ANEKTPUYECKH 3apsi/l. 3aKOH COXPAHEHUS SJICKTPUYECKOTO 3apsiia
BsaumoneiictBue 3apsaoB. Toueunsie 3apsasl. 3akon Kynona:
B OJIHOPOJHOM BEIIECTBE C AUIICKTPUUECKON MPOHUIIAEMOCTHIO
£
3.1.2

2

F=f1.'|t?1- 2 1 _|Q1|"f_?

g’ 4mes, 1°




3.1.3

Onexrpuueckoe nojue. Ero aelicTBue Ha 37€KTPUUECKUE 3apsbl

3.14

Hanpsok€HHOCTB 371€KTPUUECKOro MOJIs:

-

E =

F

4 npotedt

[Tosie Toueunoro 3apsaa:

E, = kL
"

OJTHOPOTHOE TIOJIE:

E = const.

KapTunbl nuHui HanpsHKEHHOCTH ATUX TOJIEH

3.15

HOTCHHI/IaJ'IBHOCTB SJICKTPOCTATUYCCKOI'O ITI0JIA.

Pa3HOCTH OTEHIMANIOB M HATIPSKEHHUE:
Ay = qldy — 1) = —qAd = qU.

ITorenuumanbpHas OHCPIruA 3apsia B SJICKTPOCTATUYCCKOM II0JIC!

W = q¢

A=-AW




Ilorenuman QJICKTPOCTATUYCCKOI'O T1OJIA:

CBs3b HaNPsHKEHHOCTH TIOJISE M PA3HOCTH IMOTEHIHANIOB U OJHOPOJHOIO BIEKTPOCTATHIECKOTO
nousst: U = Ed

[IpuHIHN Cynepro3uIuy JIEKTPUYECKAX TTOJIEH:

E:EJ_+E:+J¢P:¢FJ_+¢P:+

3.1.6
[IpoBOIHUKY B 3JIEKTPOCTATUYECKOM IIOJIE.
VYcnoBue paBHOBeCHS 3apsA0B: BHYTPU MTPOBOJHHUKA
3.1.7
e ﬂ
, BHYTPU U Ha MIOBEPXHOCTH MTPOBOJHHUKA ( = CONSt
3.1.8 JIMDIEeKTPUKH B AIIEKTPOCTATUYECKOM IoJie. J{uanekTprudeckasl MpOHUIIAeMOCTh BEIIECTBA €
Konpnencarop. DnekTpo€MKOCTh KOHIEHCATOPa!
q
C==
u
3.1.9

9J'IeKTpOéMKOCTL IIJIOCKOI'O KOHACHCATOPA:

)
= — =z
a e




3.1.10

HapaJIHeJILHoe COCAMHCHNEC KOHACHCATOPOB!:
g=qy +gqz+....U0, =U; =.. 'Jcna'pa.rr_rt_ G+ 0o+

IlocnegoBaTenpHOE COSIMHCHIE KOHACHCATOPOB:

U=U+ U,y =q2=...,;—=—+—+.

3.1.11

DHeprus 3apsHKEHHOr0 KOHIEHCATOpa:
gl CcU? g°

We=F=75"=3¢

3.2

3AKOHBI TTIOCTOSAHHOI'O TOKA

3.2.1

Cuia Toka:

_4q

ﬂﬂ_u_}ﬂ

ITocrossaublil Tok: | = const

Jlnsa moctosiHHOTO TOKa ( = It

3.2.2

VYcnoBuUs CyIecTBOBaHUS IEKTPUIECKOTO TOKA.
Hanpsoxenne U u D/IC E

3.2.3

3akoH OMa Juis ydacTKa LeMnu:




SHGKTPI/I‘-IGCKOG COIIPOTUBJICHHC. 3aBUCHMOCTD CONPOTUBJICHUA OAHOPOAHOI'O0 IMPOBOAHMKA OT €ro

JUINHEBL M CCUCHUS. Y ACIBHOC COIIPOTUBJICHUEC BCUICCTBA.

3.2.4 R [
Hctounuku Toka. JIC nucrouynmka Toka:
E — AE‘T"I:IPI:IE[—:P:}CE‘I"_’[
3.25 1
BuyTpenHee conpoTuBiieHuE UICTOYHHUKA TOKA
3akon OMa 1 MOJTHOM (3aMKHYTOM) AekTpudeckoit nenu: E = IR + Ir, oTkyna
7 E
" Rr
3.2.6
E.r
= R
327 [TapannensHoe coeMHEHUE TPOBOJHUKOB:

I=11+12+..,Ul=U2=._,,




HOCHGI{OB&TCHLHOC COCAMHCHHUEC ITPOBOJHNKOB!
U=Ul+U2+..,11=12=.,,
RI.'I:I:IE‘."I: = Rl + R:‘l‘...

PaboTa anexrpuueckoro Toka: A = [Ut.

3akoH J[xoynsa — Jlenna:

Q = I°Rt
3.2.8
Ha pesucrope
R:Q = A=I*Rt= fU::F_:
MOIITHOCTB IEKTPUIECKOTO TOKA:
A4
P=— =IU
AL (4 50
TermoBast MOLITHOCTb, BbIIENIIEMAasi HA PE3UCTOPE:
3.2.9 P=IJR=E =
R
MoOIITHOCTh HCTOYHHKA TOKA:
AA
CT. CHIT _
g Ar—30




3.2.10

CB0OOAHBIE HOCHUTENM JJIEKTPHUUECKUX 3apiJ0B B TPOBOJHHMKAX. MeXaHM3MBl IPOBOAUMOCTH
TBEPJBIX METAIJIOB, PACTBOPOB M  PACIUIABOB  JJIEKTPOJIMTOB, ras3oB. [loyympoBOAHUKH.

[TomynpoBOAHMKOBBIN THOL

3.3

MAT'HUTHOE I10OJIE

3.3.1

Mexanndeckoe B3aUMOJCHCTBME MarHUTOB. MarautHoe mnose. BekTop MarHMTHOW MHIYKLHH.

[IpuHIHN Cyneprno3uIuyu MarHUTHBIX TIOJICH:

B = Bl + B:+

JInanmn HHAYKIIUK MAarHvuTHOTO IIOJIA. KapTI/IHa JIMHAH HHAYKIIUU MArHvuTHOIr'O IT0JIA IOJIOCOBOI'0 M

nom<013006pa3H0r0 IIOCTOSIHHBIX MarHuToOB

3.3.2

OnbIT OpcTena. MarHutHoe noje npoBogHUKa ¢ TOKOM. KapTrHa TMHUNA UHAYKIIMA MAarHUTHOTO TIOJIS

JIWHHOI'O IPAMOI'0 IMPOBOAHHUKA U 3aMKHYTOI'O KOJIBIIEBOI'O IIPOBOJHHKA, KATYIIIKHN C TOKOM

3.3.3

Cuna Amriepa, e€ HanpaBJICHHUE U BEJIUYMHA:
F, = IBlsina

, TAC O — YroJl MEXAY HallpaBJICHUEM ITPOBOAHHKA U BEKTOPOM

B

3.34

Cuna JlopeHua, e€ HampaBJIeHUE U BEJIUYUHA!

Frop =l q | vBsina

TZI€ 0 — YTOJI MEXAy BEKTOpaMHU

L:l




n

B

. I[BI/I)KGHI/IG 3apﬂ)KeHHOﬁ YaCTyulbl B OAHOPOJHOM MAarHMuTHOM I10JIC

3.4

OJIEKTPOMAT'HUTHASA UHAYKIOUA

[ToTox BEKTOpa MarHUTHOM UHAYKLIUH:
& = B,5=BS5cosa

34.1 1 B
o
G 73
3.4.2 SBnenune anexkrpomaruuTHON MHAYKIUH. DJ1C nHIyKIMN
3aKOH 3JIEKTPOMarHuTHOM MHayKuuu apazaes:
AD
3.4.3 = :—(I:l'}
Af A
!
3.4.4 / r
/ —

B/1C nHIyKIUK B IPSIMOM TPOBOTHHUKE JUTHHOM |, TBMOKYIIIEMCSI CO CKOPOCTBIO




L:l

a

(v 11)

B OJIHOPOJHOM MarHuTHOM IoJe B:
| E; |= Blvcosa

, TJIe 0. — yroJl MeXxay BeKTopoM B u Hopmaiibio

n

K IJIOCKOCTH, B KOTOPOH JIe’KaT BEKTOPHI

-
a

lnv

; €CIIn

I

TO
| Ei |= Blv




3.4.5 [IpaBusio Jlenma
NHAYKTUBHOCTB:
- o
1
3.4.6 , uma © = LI
Camounnnaykius. IJIC caMOUHAYKIINH:
AT
E, =—L—L =L,
At —
DHeprusi MarHUTHOTO TIOJIS KaTYIIKK C TOKOM:
W — LI?
3.4.7 L=
3.5 DJIEKTPOMAT'HUTHBIE KOJIEBAHMA 11 BOJIHBI
351

KonebarenbubIit KOHTYD. CB060I[HBIC OJICKTPOMArHUTHBIC KoJicOaHMS B NACAJIbHOM KoJie0aTeIbHOM

KOHTYpE:




[a(1) = umssin( o+ )

If[ﬂ =g, =g, cos( ot + @) =I__ cos(cr +q))

®opmyna TomcoHa:

T = 2m/LC
, OTKyJ1a
2T 1
W=—=—
T JJLC

CBs13b AMIUUIMTYJbl  3apsajia KOHACHCATOpa C aMHHHTYJIOﬁ CHJIbl TOKa IIpH CBO60}1HI)IX

3JIEKTPOMArHUTHBIX KOJIEOaHUX B UJ€AIbHOM KOJIeOaTeIbHOM KOHTYpE:

Qoo = —

£}

3aKOH COXpaHEHUS SHEPTUU B HI€aTbHOM K0JeOaTeIbHOM KOHTYpE:

3.5.2
3.5.3 BriHyX1€HHBIC 2JICKTPOMAarHUTHBIC KoJieOanus. Pe3onanc
[lepemennsiit Tok. [Ipon3BoACTBO, NEepeaaya u MOTPEOICHUE FICKTPUICCKON SHEPTHH
2 2 r2 2
3.5.4 CU LI cU-_,. LI
+ = = = const.
2 2 2 2
CBoiicTBa >NEKTPOMarHUTHHIX BOJIH. B3auMHasi opueHTalis BEKTOPOB B AJIEKTPOMArHUTHOM BOJIHE B
BaKyyMe:
355

-

E1EB1e




3.5.6 [Ikana 3meKTpOMarHuTHBIX BOJIH. [IpiMeHeHe 3IeKTPOMarHuTHBIX BOJIH B TEXHUKE U OBITY
3.6 OIITHUKA
3.6.1 [IpssMonMHENHOE pacIIPOCTPAaHEHHUE CBETA B OJTHOPOAHOM cpeze. Toueunslil ucrounuk. JIyd csera
3aKOHBI OTPAKEHUSI CBETA.
o=
3.6.2
alp
S
3.6.3 [TocTpoenne n3o0pakeHUH B TIIIOCKOM 3€pKajie
3aKOHBI PEJIOMIICHHUSI CBETA.
[Ipenomiienue cBera:
nysina = nasinf.
AOGCOTIOTHBIN MMOKa3aTeb MPeIOMIICHHS:
3.6.4 c

MNage = E

OTHOCHTENBHBIN NOKA3aTENh MMPpEJIOMJIICHUA:

MNa "y
Nogre = — —
My L'




XoJ 1ydel B IpU3Me.
1"1 = 1"2 - I?1}.1 = HJ}'J
CooTHoOIIEHHE YacTOT U COOTHOIIEHHE JJIMH BOJIH MPH MEPEX0/I€ MOHOXPOMATHUECKOTO CBETa Yepe3

IpaHuLly pa3zesna ABYX ONTUYECKUX CPEel:

HZ{ Hl n 2
oy E
3.6.5 [TonHOE BHYTpEHHEE OTpasKEHUE.
[IpenenbHBIN yroa MOJIHOTO BHYTPEHHETO OTPAKECHHUS:
o 1 U
ina,, = =—
T Mg M
Cobuparomue U pacceuBarouiue JuH3bl. ToHKas nuH3a. DOKYyCHOE pacCTOSHUE U ONTHUYECKas cuia
TOHKOM JIMH3bI:
1
3.6.6 D=<




®opmysia TOHKOM JIMH3bI:
1

+—=—
F

| =

1
d

VBenuueHue, JaBacMoe JIMH30M:

h 1FI
'TET
3.6.7
d T
)
H F
F\ h
f
o
B cnyuae paccenBaroniei JuH3bI:
D= F= i!LJ
=50
3.6.8
h 1fI
r=g="a!

Xon Jyda, HOpOoIICAICTo JIMH3Y IO IIPOU3BOJIbHBIM YIJIOM K e€ TJaBHOM OIITHYECKOM OCH.

HOCTpOeHI/Ie H306pa)1(eHHﬁ TOYKHU U OTPEC3Ka HpSIMOfI B co61/1pa10m1/1x H paCCCUBAIOIINX JIMH3AaX U UX




CUCTCMax

3.6.9 ®doroannapaT Kak onTuYeckuil npubop. I'na3 kak ontudeckas cucrema
Wntepdepennust  cBera. KorepeHTHbIE HWCTOYHUKU. YCIIOBUS HAONIONCHHS MAaKCUMyMOB U
MUHUMYMOB B HHTEP(PEPEHIIMOHHON KapTUHE OT JBYX CHH(pA3HBIX KOTEPEHTHBIX HCTOUHUKOB!
A
36 MaKCHIMYMBI — A=2m—, m=0,£1,£2,£3. .,
v
MITHIIMYMBI — A=(2m+1)—, m=0,+1,+2.+£3, .
2
Hudpakuus ceera. J{udpakuuonHas pemeérka. YciaoBue HaOMIOAEHUS TIABHBIX MAaKCUMYMOB TpHU
HOPMAaJBHOM TaJICHUH MOHOXPOMATHYECKOTO CBETA C JUIMHOM BOJIHBI A Ha peméTKy ¢ nepuoaoM d:
36.11 dsing,, =md,m=0,+/-1,+/-2,+/-3, ..
3.6.12 Jucnepcus cBera
4 KBAHTOBAS ®U3UKA
4.1 KOPITYCKYJISIPHO-BOJIHOBOU Y AJIN3M
411 I'unotesa M. Ilnanka o kBantax. ®opmymna [lnanka: E = hv
®oToHbl. DHeprus GoToHa:
he
E=hvr= 7= pe
41.2

Nmnynsce ¢poToHa:




4.1.3

®oroaddext. OnbiTer A.I'. CrosneroBa. 3akoHbl poTodhdekra

414

Vpasuenue DitHmTeitHa 1 Gotodddexra:

Eltnl:rru:-:a = Aebxoga+ Epyuman

rac,

he
Egorosa= v = Fik

he

ﬂgmma = hl!.’w = ﬂ_
Ep

mv?, .
EKHE?HM = 2 = EUE-EH

4.1.5

JlaBlIeHHE CBeTA.
JlaBiieHne cBeTa Ha IOJHOCTBIO OTPAXKAIOLIYI0 MOBEPXHOCTh M HA TMOJHOCTHIO IOIVIOLIAKOLIYIO

TTOBCPXHOCTDH

4.2

OU3NKA ATOMA

421

HnaHeTapHaH MOJCIb aTOMa




4.2.2

[Moctynarer bopa. M3myuenue u moriomieHHe (OTOHOB NPH IMEPEXOJ€ aromMa C OJHOTO YPOBHS
SHEPIUM Ha IpYyroiu:

hv, = he =|E,-E

mn - .
Y

m

4.2.3

JInHelyaTele CIIEKTPBHI.

CrexTp ypoBHEH SHEPTUU aTOMa BOJOPOJIA:

E

"

_ —1363B

i

, =123 _.
n

4.3

OU3NKA ATOMHOI'O AIPA

43.1

Hyxnonnas mozaens siipa ['eiizenoepra — MiBanenko. 3apsn sapa. MaccoBoe uucio siapa. M3oTormbt

4.3.2

PagnoakTuBHOCTE.

Anbda-pacnan;
A<, A4 4
-X—>>5Y+ ,He

bera-pacnan.

DNeKTpOHHBIN B-pacnan;

A A 0~
XY+ je+v,

ITo3utponnslii B-pacnan:
A A 0=, .,
XY + JE TV,

I'amma-usinyuenue




3aKkoH PaAOAKTHUBHOTI'O paciiaga:

-t
N(t) = Np#2T

4.3.3
[lycte M — Macca paguoakTUBHOIO BeulecTBa. Toraa
=t
mt) =mg# 2T
4.3.4 SnepHble peakuuu. Jlenenve U CHHTE3 SAep




YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

o~ wdhpE

®duzuka. 10 knace (MpodUIILHBINA YPOBEHB) : yUEOHHK [T 0011e00pa3oBaTenbHbIX yupexaennii/ KacesnoB B.A. — M.: Ipoga, 2013r.
®dusuka. 11 knace (MpodMIIbHBIA YpOBEHB) : yaeOHUK T 001eo0pa3oBaTebHbIX yupexkaenuit/ Kacesnos B.A. — M.: [Ipoda, 2014r.,
A.I1. PrimkeBuy. COopHuK 3a1a4 1o (puszuke. Mocksa, Ipoda, 2005 - 2019 .

CoOopnuk 3ana4 o ¢usuke s 9 — 11 knaccos. Cocrapurens [.H. Crenanosa. M.: «[Ipocsernienue», 1996 r.

3amanus obpaszoBarensHoro nmoprana Pemnry EI'D

METOANYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

KacesinoB B.A. ®m3uka. 10 ki.: TemaTrueckoe u noypouHoe ruianupoanue — M.: [lpoga, 2012 .

-KacesinoB B.A. , Koposun B.A. ®usuka. 10 i.: Terpanp s 1abopaTopHbix padot (nmpoduibHbiii yposeHb) — M.: [Ipoda, 2013r.

-Kacesino B.A. , Koposun B.A. ®usuka. 11 xi1.: Terpaap mis madopatopHbix padot (mpoduiibHblid ypoBeHb) — M.: [Ipoda, 2014r.

-KacesnoB B.A. , Momeiiko JL.I1., Patouns E.D. ®usuka. 10-11 ki.: Terpaapb mis KOHTpoabHBIX padoT. [IpoduiasHbiil yposeHs.— M.: JIpoda, 2015 r.
-CD ¢ nomonmHATEIRHBIME MaTepragamu aBTopa B.A. KacesHoBa

-Aramanckas M.C., boratun A.C. OtBerhl U penieHus Kk yueoHukaM B.A. KacbsiHoBa «®usnka-10» u «®dusnka-11». Pocros u//1: ®ennke, 2003.

-PrivkeBnd A.T1. 3amaunuk o ¢pusuke 11 10-11 k1. oOmeobpazoBaTensHEIX yupexaenuii. — M. I[pO(ba, 2002r.

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

Noogk~ownE

Harnsanas actponomus. DBomonus Beenennoit. 11 kimace O6miectBo ¢ orpanndeHHo oTBeTcTBeHHOCThIO "OK3AMEH-ME/INA"
AcTtpoHOoMHUS. DNeKTpoHHBIN yueOHbIi Kype st 10 - 11 knmacco OOI11ecTBO € OrpaHUYeHHON OTBETCTBEHHOCThIO "AKagemus-Menua"
O6uako 3nanui. [Togrotoka k EI'D. ®@uswmka. 11 kinacc O0mecTBo ¢ orpaHnueHHO# 0TBeTCTBEHHOCTHIO "O3MKOH"

Tpenaxep "O6nako 3HaHuit". Acrponomusi. 11 knacc OO1IECTBO ¢ OTpaHUYEHHOM OTBETCTBEHHOCTHIO "®Du3ukon JIab"

AJTanTUBHBIA KOMILUIEKC 10 oAroToBke K EI'D o ¢usuke OOIIECTBO ¢ OrpaHMUYCHHON OTBETCTBEHHOCTHIO "AUCMAPT"

AJIaNTHBHBIH KOMILIEKC TI0 TIOATOTOBKE K KOHTPOJIBHBIM paboTaM no ¢usuke OBImECTBO ¢ OrpaHMYEHHOH 0TBETCTBEHHOCTHI0 "AVICMAPT"
A,Z[%HTI/IBHHﬁ KOMIUJIEKC 10 TIOJITOTOBKE K KOHTPOJIBbHBIM padoTaM 1o ¢usuke 11 kmacca OO11ecTBO ¢ OrpaHUYeHHONH OTBETCTBEHHOCTHIO
"AUCMAPT"









