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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma no ¢u3MKe Ha ypOBHE CpelHEro ooliero oopasoBaHus pazpaboTaHa Ha
OCHOBE IOJIOKEHUI U TPEOOBAHMI K pe3yJbTaTaM OCBOEHHS OCHOBHOW 00pa3oBaTebHOMN
nporpammsbl, npeacrabieHHbx B GI'OC COO, a taxxke ¢ yuétoM deaepasibHON padodeit
nporpamMmsbl BocniuTanus W KoHuenuuu npenojaBanus yuyeOHoro npenMera «Pusnka» B
oOpa3oBaTenbHbIX oOpranuzauusx Poccuiickoit ®denepanuu, peaqu3ylolUX OCHOBHBIE
oOpa3oBaTeabHbIE IPOTPaAMMBI.

[Iporpamma 1o ¢u3uke onpenenser o0sA3aTeIbHOE MPEIMETHOE COJAEpIKaHue,
YCTAHABJIMBAET PEKOMEHJYEMYIO TMOCIIEOBATEIbHOCTh H3YYEHUSI TeM U Ppa3/esioB
y4eOHOro mpeaMeTa ¢ Y4ETOM MEXKIPEAMETHBIX M BHYTPUIIPEAMETHBIX CBSA3EH, JIOTMKHU
y4eOHOro mpoiiecca, BO3pacTHbIX ocoOeHHocTel oOyuatomuxcs. [Iporpamma no ¢usnke
AT MpeJICTaBICHUE O IIeNIAX, COJIepKaHUU, OOLIeH cTpaTeruu o0y4yeHusl, BOCIUTAHUS U
pa3BUTHs 00ydYarouuxcsi cpeacTBaMu ydueOHoro mpenMera «Pusnka» Ha yriyoJEHHOM
YpOBHE.

N3yuenue kypca ¢Quszuku yriayOJEHHOTO YpOBHS IO3BOJISIET pealn30BaTh 3aJlayu
npodeccuoHaIbHOM OpPHEHTAIMK, HAMpaBJIECHO Ha CO3[aHUE YCIOBUH JIs MPOSBICHUS
CBOMX HWHTEJIEKTYallbHBIX W TBOPUYECKUX CIIOCOOHOCTEM KaXabIM OO0y4aronuMmcs,
KOTOphIE ~ HEOOXOAWUMBI  JUIsl  TMPOJOJDKEHHMs — OOpa3oBaHHs B OpraHM3alUsaX
npodeccuoHaIbHOr0 00pa30BaHus MO PA3IMYHBIM (PU3UKO-TEXHUYECKUM U WHKEHEPHBIM
CHEUHUAIBHOCTSIM.

B nporpamme no ¢usuke onpeaenstorcs miaHupyeMble pe3yabTaThl OCBOECHUS Kypca
¢u3uKu Ha YpOBHE cpefHero oOmero o0pa3oBaHMs: JMYHOCTHBIE, METAaNpeIMETHEIE,
npeaMeTHble (Ha yriayOs€éHHOM YypoBHE). HaydHO-MeTom07I0THYecKo OCHOBOW IS
pa3paboTKu TpeOOBaHUM K JUYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM pe3yabTaTaM
0o0ydJaromuxcs, OCBOMBIIMX IIporpaMMy 10 (uU3MKEe Ha YpPOBHE CpEIHEro OOIIero
oOpa3oBaHus Ha yrayOJIEHHOM YPOBHE, SIBISIETCS CUCTEMHO-/IESITEIbHOCTHBIN MOAXO.

[Iporpamma no Gpu3MKe BKIIOYAET:

TUTAHUPYEMBIE PE3YJIBTaThl OCBOCHUS Kypca (PU3UKHU Ha YTIyOJIEHHOM YPOBHE, B TOM
qHCIIe MPEIMETHbIE Pe3yJIbTaThI 10 T0/1aM 00Yy4EHHUS;

cojiepkanue yuyeoHoro npeamera «Ou3nka» mo rogaM 00y4yeHuUs.

[Iporpamma mo ¢u3nKe UMeeT MPUMEPHBINA XapaKTep U MOXKET ObITh MCIOJIb30BaHa
YUUTENSIMU (PU3UKU JJIs1 COCTABJIEHUS CBOMX Pa00OYMX MPOTPAMM.

[Iporpamma 1o (Qu3MKEe HE CKOBBIBAECT TBOPYECKYIO WHUIMATUBY YYHUTENEH U
IIPEIOCTABISET BO3MOKHOCTH ISl pealu3aluy pazIMYHbIX METOAMYECKUX MOJIXOJ0B K
NpenojaBaHui0 (PU3UKA Ha YriayOJNEHHOM ypOBHE TMPU YCIOBUM  COXPAaHEHUS
00s13aTeIbHON YacTH COJIepKaHus Kypca.

@du3nka Kak Hayka O HaubOoJjee OOIIMX 3aKOHAaX MPUPOIbI, BHICTyNHasi B KAaYECTBE
y4eOHOro mpeaMera B IIKOJE, BHOCHUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY 3HaHUU 00
okpyxarorieM mupe. IIkompHbIN Kype (U3UKH — CUCTEMOOOPA3YIOIIUI ISl €CTECTBEHHO-
HAay4YHbIX Y4Y€OHBIX NPEIAMETOB, IOCKOJbKY (H3UUYECKHUE 3aKOHBI JIeKAT B OCHOBE



MPOLIECCOB M SBICHUM, M3y4aeMbIX XUMHEW, Ouojorueu, ¢uznueckou reorpadueil u
actpoHomueil. Hcmnonb3oBaHME W AKTUBHOE MpPUMEHEHHE (U3MYECKUX 3HAHUU
ONpENEeNUIIO XapakTep M OypHOE pa3BUTHUE PA3HOOOPA3HBIX TEXHOJOrud B cdepe
HHEPreTUKHU, TPAHCIOPTA, OCBOEHUS KOCMOCA, IMIOJIYYEHUS HOBBIX MaTepHaIOB C
3a/laHHbIMU CBoOMcTBamMu. M3ydeHne (pU3MKM BHOCHUT OCHOBHOM BKJIaJ B (POPMUPOBAHUE
€CTEeCTBEHHO-HAYYHOM KapTHHBI MHpa oOydaroumierocs, B (OpMHUpPOBAHUE yMEHUH
MPUMEHATH HAYYHbII METOJ O3HAHUSA NP BHIMOJHEHUU UMHU YUYE€OHBIX UCCIIEA0BAHUM.

B ocHoBy kypca (u3uMku Ha ypoBHE CpeaHEero oo0Iero oOpa3oBaHUs MOJOXKEH PsJl
ujel, KOTOpble MOKHO pacCMaTpUBAaTh KaK MPUHIIUIIBI €r0 MOCTPOESHUS.

Hoea wuenocmuocmu. B COOTBETCTBUM C HEW Kypec SBISETCA JIOTHYECKHU
3aBEpIIEHHBIM, OH COAEPKUT MaTepuaid M3 BCEX pa3/lesioB (PU3MKH, BKIIOYAET Kak
BOMPOCHI KJIIACCUYECKOW, TaK U COBPEMEHHOUN (PU3UKHU.

Hoen zenepanuzayuu. B cooTBETCTBUU ¢ HeW Marepuan Kypca pu3suku o0ObeaUMHEH
BOKpYT (hu3myeckux teopuid. Benymum B kypce sBisieTcst GopMHUpOBaHUE MPEACTABICHUI
O CTPYKTYPHBIX YPOBHSX MaTE€pPHUH, BEIIECTBE U IOJIE.

Hoea zymanumapuzayuu. EE peanuzauuss NOpeanojaracT HMCHOJIb30BaHUE
T'YMaHUTapHOTO MOTEHIMata PU3NYECKO HAyKH, OCMBICIICHUE CBSI3U Pa3BUTHUS (HU3UKU C
pa3BUTHEM OOIIeCTBa, a TaKKe C MHPOBO33PEHUYECKMMH, HPABCTBEHHBIMU U
HKOJIOTHYECKUMU TTpoOIeMamu.

Hoea npuxnaonon nanpaenennocmu. Kypc Qusuku yriyOi€HHOTO ypOBHS
IPEANOJIaraeT 3HAKOMCTBO C IIMPOKUM KpPYrOM TEXHUYECKHMX M TEXHOJIOTMYECKHUX
NPWIOKEHUN HM3YyYEHHBIX TEOpUM MU 3aKOHOB. lIpu 3TOM paccmaTpUBaKOTCS Ha ypOBHE
oOIIUX MPEACTABICHUN U COBPEMEHHBIE TEXHUYECKHE YCTPONUCTBA, U TEXHOJIOTHH.

Hoea 3konozuzayuu peann3yeTcsi MOCPEICTBOM BBEIECHHUS 3JIEMEHTOB COJIEpKaHUS,
MOCBSIIIEHHBIX HAKOJIOTHYECKUM TMPOOJIeMaM COBPEMEHHOCTH, KOTOpPBIE CBSI3aHBI C
pa3BUTHEM TEXHUKH M TEXHOJOTHH, a Takke OOCYXIECHHs] MpoOJieM palmoOHAIBHOTO
IPUPOJIOTIONIH30BAHUS U IKOJIOTHYECKOI 0€301MacHOCTH.

OcBoenue conepkaHusi TPOrpaMMbl O (U3MKE JOHKHO OBITH IMOCTPOEHO Ha
NPUHIMIIAX CUCTEMHO-IESITENIbHOCTHOTO Toaxona. Jus ¢u3uku peanusaiusi 3THX
NPUHLUIIOB Oa3upyeTcss Ha HCIOJb30BAHUM CaMOCTOSITEIBHOTO JKCHEPUMEHTa Kak
MOCTOSIHHO JICHCTBYIOMIETO (pakTopa ydeOHoro mpoiiecca. s yriayOn€HHOro ypoBHS —
3TO CHCTEMa CaMOCTOSITEIBHOIO  YYEHHUYECKOI'O0  3KCIEPUMEHTa,  BKJIFOYAOLIETO
(poHTaNbHBIE yYEHWYECKHE OMNBITHI MPH HW3YYEHUH HOBOI'O MaTepuana, j1adopaTOpHbIE
paboTel U paboThl mpakTUKyma. [Ipm >TOM BO3MOXHBI JABa CHocoba peaau3anuu
¢dusznueckoro npakTukyma. B mepBom ciydae mpakTHKyM MPOBOAUTCS OO0 B KoHIE 10 1
11 xnmaccoB, nubOO mociie TEPBOTO M BTOPOrO MOJYrOAWMN B Ka)KJAOM K3 3THUX KIIACCOB.
Bropoii cnocod — 310 uHTerpanus padoT MpakTUKyMa B CUCTEMY Ja0OpaTOpPHBIX padoT,
KOTOpbIE€ MPOBOJSTCA B Mpoliecce u3ydeHus pazaena (temsl). [Ipu stom mon pabotamu
MIPaKTUKyMa TOHHMMAETCS CaMOCTOSITEIbBHOE MCCIIEIOBAaHUE, KOTOPOE MPOBOAMUTCS 10
PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOT0 BU1a O€3 MOIIaroBO HHCTPYKIIMH.

B nporpamme mo ¢u3Mke cucTEMa YYEHHYECKOTO HKCIIEPUMEHTA, JIA0OPATOPHBIX
paboT M IPAKTUKyMa MIPEJICTABICHA €IMHBIM NIepeuHeM. BbIOOp TEeMaTUKH JIJIs1 ’TUX BUIOB



YUEHUYECKUX MPAKTHUECKUX padOT OCYMIECTBISETCS YYaCTHHKaMH 00pa3oBaTEbHOTO
mporecca UCXoasd U3 0COOCHHOCTEH MOYpPOUYHOTO IUIAHUPOBAHUS W OCHAIIEHUS KaOWMHETa
¢usuku. [Ipu sToM obecreunBaeTcsl OBIaJeHHE OOYUYAIOUTUMUCST YMEHUSIMU TPOBOJHTH
npsIMbIe M KOCBEHHBIE M3MEpPEHUs], HCCIEAOBaHUS 3aBUCUMOCTEH (PU3MUECKUX BEIUYUH U
MOCTAHOBKY OIBITOB MO MPOBEPKE MPEITI0KEHHBIX TUITOTE3.

bosbiioe BHUMaHue yIenseTcs pelIeHUI0 pacdyE€THBIX U Ka4eCTBEHHBIX 3anay. [Ipu
ATOM JUIsl pacYETHBIX 3a/lad MPUOPUTETOM SIBJISIIOTCS 3aJa4M C SIBHO 33JJaHHON U HESIBHO
3aJaHHON (DU3MUECKON MOJeNbl0, TO3BOJISIONINE MPUMEHITh H3yYeHHBIE 3aKOHBI |
3aKOHOMEPHOCTH KaK W3 OJHOTO pa3jenia Kypca, TaKk U MHTETPHUPYs MPUMEHEHHE 3HAHUM
U3 pasHbBIX pasnenoB. Jlyis KauecTBEHHBIX 3a7ad MPHOPUTETOM SIBISIOTCS 3aJaHHs Ha
OOBSICHEHHE/TIpEICKa3aHue TMPOTEeKaHWs (PU3MUECKUX SBIEHUH ©  TPOIECCOB B
OKpY’KaroIen ®u3Hu, TpeOyrolre Bbi0opa (GU3MIecKoil MOIENH ISl CUTYalluy TTPaKTHUKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B cootrBerctBun ¢ TpeboBanuamu PI'OC COO k MaTepHaTbHO-TEXHHUYECKOMY
oOecrieyeHuIo y4deOHOro rmpoiecca Kypc (usuku yriayOia€HHOro YpOBHS Ha YPOBHE
CpeaHero o0IIero 0Opa3oBaHus JODKEH U3YyUaThCsl B YCIOBUSX MPEIMETHOTO KabuHeTa. B
KabuHeTe (U3MKU JOJDKHO OBbITh HEoO0xoauMmoe JabopaTopHOe OOOpyAOBaHHE IS
BBITTOJIHCHUSI YKA3aHHBIX B MPOrpaMMe Mo (PU3NKE YUEHUYECKHX OIBITOB, TaOOPATOPHBIX
paboT 1 paboT MpakTUKyMa, a TAKXKe JIEMOHCTPAITMOHHOE 000PY/I0BaHHE.

JleMOHCTpallnoHHOE 000pyOBaHUE (POPMUPYETCSI B COOTBETCTBUHM C INPUHIMIIOM
MUHUMAJIBHOM JJOCTaTOYHOCTH M  OOecleyrBaeT IIOCTAHOBKY II€PEUHCIICHHBIX B
nporpamme 1o (u3MKe KIIOUEBbIX JEMOHCTPALMN Ul UCCIIEI0BAaHUS U3yYaeMbIX SIBJICHUN
U TPOIECCOB, HMIUPUYECKUX U (PyHIAMEHTAIbHBIX 3aKOHOB, MX TEXHUYECKUX
IIPUMEHECHU.

JlaGoparopHoe 000pymOBaHHUE ISl YICHUYECKHUX MPAKTHIECKUX paboT HhopMuUpyeTcs
B BHJIE TEMAaTHYECKUX KOMIUIEKTOB U O0ECHEYMBAETCSA B pacuéTe OJHOTO KOMILJIEKTa Ha
IBYX oOydaroniuxcs. TeMarnueckrne KOMIUIEKTHI JIJaOOpaTOPHOTo 000PYIOBaHMS JTOJKHBI
OBITh MOCTPOEHBI Ha KOMIUIEKCHOM HCIIOIb30BAaHUHU aHAJIOIOBBIX U IU(PPOBBIX MPUOOPOB,
a TaKKe KOMIBIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BHJI€ U POBBIX J1a00paTOpUil.

OCHOBHBIMH TIETISIMHA U3y4eHUS (PU3UKH B 00IIeM 00pa30BaHUU SBIISIOTCS:

(GopMupoBaHHE HHTEpEca M CTPEMJICHHUS OOy4YaroIMXCsl K HAyYHOMY M3y4YEHHIO
IIPUPO/JIbI, PA3BUTHE UX UHTEIIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3BUTHE TMPEJICTaBICHUA O HAayyHOM MeEToJe No3HaHus U (OpMUPOBaHUE
HCCJIEIOBATEIBCKOTO OTHOLLIEHUS K OKPYKAIOIIUM SBJICHUSIM;

(GopMupoBaHHE HAyYHOTO MHMPOBO33PEHHSI Kak pe3ylbTaTa H3y4eHUS OCHOB
CTPOCHMS MaTepuu U (QyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;

(GopmMupoBaHue yMEHUN OOBSICHATH SIBICHUS C UCIOIB30BaHUEM (PU3NIECKUX 3HAHUN
Y HAYYHBIX TOKA3aTEJIbCTB;

dopmMupoBaHuE MPEACTABICHUN O POIU (PUUKH TSI PA3BUTUS IPYTHX €CTECTBEHHBIX
HAayK, TEXHUKH ¥ TEXHOJIOTHl;



pa3BUTHE MPEACTABICHU O BO3MOXHBIX cdepax Oyayuiell npodeccrnoHanbHOU
NEeSATENbHOCTH, CBA3AHHBIX C (DU3UKOM, MOATOTOBKA K JalbHEHIIEMY OOYYEHHUIO B 3TOM
HaIlpaBJICHUH.

JlocTrkeHue 3TuX 1eneil 00ecrneynBaeTcsl peuieHueM CIeAYIOIIUX 3a/1ay B MpoLecce
M3yudeHust Kypca GU3UKHU Ha YPOBHE CPETHEr0 00IIero o0pa3oBaHus:

MPUOOPETEHHE CUCTEMBbI 3HAaHUI 00 00IIMX (PU3NUECKUX 3aKOHOMEPHOCTAX, 3aKOHAX,
TEOpUSX, BKJIKOYAS MEXAaHUKY, MOJIEKYJSIPHYIO (PU3UKY, DJIEKTPOJAMHAMHKY, KBAHTOBYIO
(U3HUKY U 37€MEHTBI aCTPOPU3UKH;

(opMHUpOBaHUE YMEHUN MPUMEHATH TEOPETHUYECKUE 3HAHUS Uil OOBICHEHUS
(¢u3HUeCKnX SBICHUW B TPUPOJAE W JUIS TPUHATHAS TPAKTHUYSCKUX PEIICHUA B
NOBCEJHEBHOM JKU3HU;

OCBOCHHE CIOCOOOB pElIeHUs pa3IMYHBIX 3aJad C SIBHO 33JaHHOW (hU3HUECKOU
MOJIENIBIO, 3aJ/lay, MOJpa3yMeBaIOIIUX CAMOCTOSATEIbHOE CO3/1aHue (PU3UYECKON MOJIemH,
aJIeKBaTHOM yCIIOBUSM 3a/1auy, B TOM YHCIIE 33]1a4 MHXKEHEPHOT0 XapakTepa;

NOHMMaHue (PU3MUECKUX OCHOB W MPHHIIUIIOB JCHCTBHS TEXHUYECKHX YCTPOUCTB M
TEXHOJOTUYECKUX MPOIECCOB, UX BIUSIHUS HA OKPYKAIOIIYIO CPEY;

OBJIaJICHUE METOJaMHU CaMOCTOSITEJIbHOTO INIAHUPOBAHUS U MPOBEACHUST (PUINUECKUX
HKCIIEPUMEHTOB, aHAIU3a U UHTEepIpeTanuu UHPOpMallMU, ONpeIeeHUs] TOCTOBEPHOCTH
MOJIYYEHHOT'O PEe3yNbTaTa;

CO3JaHWe YCIOBMM JJIS pPa3BUTUS yMEHUH IMPOEKTHO-UCCIEN0BATEIBCKOMH,
TBOPUYECKOM JEATEIHHOCTH;

pa3BuTHE HHTEepeca K cdepaM MNpoPecCHOHATBLHON IesSTENbHOCTH, CBSI3aHHOW C
bU3UKOH.

B cootBerctBumM ¢ TpedoBanmsaimMu ®I'OC COO yrayOn€HHBIM ypOBEHb H3YyUYCHUS
ydyeOHoro mpenmera «Pu3uKay Ha ypOBHE CpeHEro oO0Iero oopa3oBaHUsS BBIOMpaETCS
OoOy4YaromMUMHCs, TUIAHUPYIONIUMHU TPOAOJDKEHHE OOpa3oBaHUs IO CHEHUATBHOCTIM
(H3UKO-TEXHUIECKOTO TPOdHIIS.

Ha wsydenme ¢usuku (yriayOn€HHBIM ypOBEHb) Ha YpPOBHE CpPEAHETrO OOIIEero
obpazoBanus orBogutcs 340 gacoB: B 10 kimacce — 170 gacoB (5 yacoB B Henento), B 11
kiacce — 170 yacoB (5 4acoB B HEAENIO).

[Ipennaraemsiii B mporpamme mo (pu3uke mnepevyeHp Ja00paATOPHBIX U MPAKTUIECKUX
paboT sBiIsIeTCS PEKOMEH/I0BaHHBIM, YUUTENb JI€JIaeT BHIOOP MPOBEACHUS J1aOOPaTOPHBIX
paboT U OMBITOB C YUETOM MHIMBUIYaJIbHBIX OCOOEHHOCTENH 00yJarOIUXCsl.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Paszpnen 1. Hayunblit MeTOX MO3HAHMS MPHUPO/BI.

®duszrka — pyHIaMeHTaabHas Hayka o npupoje. Hayunsiii MeToa mo3HaHuUs U
METO/IbI UCCJIeIOBaHUS (PU3NUECKUX SIBICHUM.

DKCIIEpUMEHT M TEOpHusl B Mpollecce IMOo3HaHusi npuponbl. Habmiogenue u
HKCIIEPUMEHT B (PU3HKE.

CnocoObl  u3MepeHus: (PU3MYECKUX BEJIMYMH (aHAJIOroBbIE M IU(pOBHIC
U3MEPUTENIHLHBIC MPUOOPHI, KOMIIBIOTEPHBIC TATYNKOBBIE CUCTEMBI).

[lorpemHoct  u3MmepeHud  pusnueckux  BeauuyuH  (abcCoyifoTHasE U
OTHOCHUTEIIbHAS ).

MopenupoBanue (PU3NUECKUX SBJICHUN U MPOIIECCOB (MaTepuajbHAs TOYKA,
aOCOJIFOTHO TBEPJOEC TENO0, HWeadbHas KUAKOCTb, HACANIBHBIM Ta3, TOYEUHBIN
3apsin). 'unoreza. @U3MYECKuil 3aKOH, TPAHUIIBI €r0 MpuMeHUMOCTH. dDusnueckas
TEOpHs.

Pons u mecto ¢uzuku B GOpMUPOBAaHUN COBPEMEHHON HAyYHOU KapTHHBI
MUpa, B IPAKTUYECKOMN AEATEIbHOCTHU JIIOIEH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3mepenue cwibl TOKAa M HAaNpsKEHWS B LEMU MOCTOSHHOTO TOKa TMpH
MOMOIIY aHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX MPUOOPOB.

3HakoMcTBO ¢ LK(ppoBoil naboparopueit mo duszuke. [Ipumepsl u3zMepeHus
(bu3MUecKrX BETUYUH MPU MTOMOIIY KOMITbIOTEPHBIX TATUYUKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe aBuxkeHHE. OTHOCUTEIBHOCTh MEXAHMUYECKOTO JIBHIKEHUSI.
Cucrema oTcuéra.

[Ipsimast m oOpaTHas 3a/1a4u MEXaHHUKH.

Panuyc-BekTop MarepuanbHOW TOYKH, €r0 IPOEKIMU HAa OCH CHUCTEMBI
KoopauHat. Tpaexkrtopus.

ITepemernienne, CKOpOCTb (CpelHsIi CKOPOCTh, MTHOBEHHAsl CKOPOCTb) H
YCKOPEHUE MATEPHAIBHOM TOYKH, UX MPOCKIMH HA OCH CHCTEMBI KOOPJMUHAT.
CnoxeHue nepeMeIIeHnii U CI0KeHHE CKOPOCTE.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPAMOJIUHENHOE ABUKEHUE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U IyTU MATEPUATIBHOU TOYKH OT BPEMEHU U UX
rpaduxu.

CBobomHOEe mazeHue. YCKOpeHHE CBOOOIHOTO MajacHUs. [[BrkeHue Tena,
OpOLIEHHOI0 TMOJ YIJIOM K TOPU30HTY. 3aBUCHUMOCTh KOOPJMHAT, CKOPOCTH H
YCKOpPEHUS MaTepUaIbHON TOUKHU OT BPEMEHU U UX IpaduKu.



KpuBonnHentnoe  nBukeHue. J[BMKEHHE  MATEpPUAIIBHOW  TOYKM IO
OKPY>KHOCTHU. YTJOBas U JUHEWHas CKOpocThb. llepumon u wacrora oOpareHus.
LlenTpocTpeMuTeNnbHOE (HOPMAIBHOE), KacaTellbHOE (TaHI€HIMAIbHOE) U TOJIHOE
YCKOPEHHUE MaTEPUATTbHOU TOUYKH.

TexHuyeckue YCTpOWCTBA M TEXHOJOTMYECKUE IIPOLIECCHI: CIIUAOMETP,
JIBWKECHHE CHApsIOB, LEMHbIE, IIECTEpEHYATHIE W pPEMEHHBIE NEpEAayH,
CKOPOCTHBIE JTU(DTHI.

Jemoncmpayuu.

Mogenb cUCTEMBI OTCUETA, WIUTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTHK
JIBKEHUSI.

CrniocoObl uccieoBaHus JBUKEHUH.

Nnnroctpanus npenesbHOro nepexoaa U U3MEPEHNE MTHOBEHHOW CKOPOCTH.

[IpeobpazoBanue NBMKEHUN ¢ UCTIOIB30BAHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AyXE U B pa3pesKeHHOM ITPOCTPAHCTBE.

HaGmionenune naBwkeHUs Tena, OPOIIEHHOrO TMOJ YIJOM K TOPU3OHTY H
TOPU30HTAIIBHO.

Hamnpagiienne cCkopocTH IpH ABUKEHUHU 110 OKPYKHOCTH.

[IpeoGpazoBaHue yriaoBoil CKOPOCTH B PEAYKTOPE.

CpaBHeHuE TyTEH, TPACKTOPHl, CKOPOCTEW IBHKEHHUS OJHOTO M TOTO K€
T€Ja B Pa3HbIX CUCTEMAX OTCYETA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3ydeHrne HEpaBHOMEPHOTO JBUKEHUS C LEIbI0 ONPEAECICHUS MTHOBEHHOU
CKOPOCTH.

N3mepenue yckopeHus Mpu NpsIMOJIMHENHOM PaBHOYCKOPEHHOM JABUKEHUH
110 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH NYTH OT BPEMEHH IIPU PaBHOYCKOPEHHOM
JIBUKECHHH.

N3mepenne YCKOPEHMUS CBOOOJTHOTO MaJICHUS (pexoMeHI0BaHO
UCITIOJIb30BaHUE UG POBOIA TaOOpaTOPUN).

N3yuenue nBmwkeHHs Tena, OpOIIEHHOro Tropu3oHTanbHO. [IpoBepka
TUIIOTE3bl O NPSIMOM NPONOPLUMOHAIBHONW 3aBUCUMOCTH MEXKAY JaIBbHOCTHIO
IIOJIETA U HAYAJIBHOW CKOPOCTHIO TeJa.

N3yueHne IBHKEHMSA Tella IO OKPY)KHOCTH C IIOCTOSIHHOM IO MOJIYIIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCHMOCTH TeproAa OOpalleHUs KOHHMYECKOTO MasTHHKA
OT €ro napaMeTpoB.

Tema 2. /lunamuxa.



IlepBeiii 3akoH HproroHa. MHepumanbHble cucTteMsl otcu€ra. IlpuHiun
oTHocuTenbHOCTU ['anmunes. HemnepuuanbHble cUCTEMBbl OTCUETa (OmpenesneHue,
MIPUMEDBI).

Macca tena. Cuna. [lpuHumn cynepno3unuu CHil.

Bropoii 3akoH HproToHa 111 MatepuaibHON TOYKH.

Tperuii 3akoH HproTOHA 111 MaTepUAJIBHBIX TOYEK.

3aKOH BCEMHPHOI'O TATOTEHUS. OKBUBAJICHTHOCTh TIPABUTALIMOHHON H
VHEPTHOMN MacCCHI.

Cuna TskecTu. 3aBUCUMOCTb YCKOpPEHHUS CBOOOJHOIO MaJ€HHSI OT BBICOTHI
HaJ TOBEPXHOCTHIO IUJIAHETHI W OT reorpaduyeckoid IMHPOTHL. JIBUKeHHE
HeOeCHBIX Tell U UX cryTHUKOB. 3akoHbl Keruepa. [lepBas kocmMuyeckas CKOPOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec Tema. Bec Ttema, nBmKymerocs c
YCKOPEHUEM.

Cuna tpenusi. Cyxoe Tpenue. Cuna TpEeHUS CKOJBXKEHHUS U CUJa TPEHUS
nokost. Koapounuent tpenus. Cuia CONPOTUBICHUS TPHU ABHKCHUU Tella B
KUJKOCTU WJIU Ta3e, €€ 3aBUCUMOCTh OT CKOPOCTH OTHOCUTEIBHOTO IBHKEHUSI.

Hasnenue. I'mapocratnueckoe aaBieHue. Cuna Apxumena.

TexHuueckne yCTpOWCTBA M TEXHOJIOTMYECKHE MPOLECCHI: IMOJUIMITHUKH,
JBU)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu.

HaGmronenue aBMKEHUS T€Jl B UHEPIUAIBHBIX U HEMHEPIMAIBHBIX CUCTEMaX
OTCYETA.

[IprHIUIT OTHOCUTEIBHOCTH.

Kayenne naByx UMIMHAPOB WM IIAPOB pPa3HOM MacChl C OJMHAKOBBIM
YCKOPEHUEM OTHOCUTEIBHO HEUHEPLUAIBHON CUCTEMBI OTCYETA.

CpaBHeHME  PaBHOJCHCTBYIOIIEH  MOPUIOKEHHBIX K  Tely CHI ¢
IIPOU3BEACHUEM MACCHI TEJIA HA €T0 YCKOPEHUE B UHEPLUAIBHON CUCTEME OTCUETA.

PaBeHCTBO cHIl, BOBHMKAIONIUX B PE3YJILTATE B3aUMOJICHCTBUS TEI.

HN3mepenne Mace no B3auMOAEHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NOABEME U MAJACHUH.

LleHTpOoOCKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHUS MTOKOSI, KAUE€HUS U CKOJIbKECHUSI.

Yuenuueckuii sxcnepumenm, nadvopamopuvie pabomaol, npaKmuKym.

N3mepenre paBHOACHCTBYIONIEH CHJI TIPH JBMKCHUH OpycKa MO HAKIOHHOM
IIJIOCKOCTH.

IIpoBepka rumoTe3bpl O HE3aBUCHUMOCTH BpPEMEHM JBHKEHUS Opycka IIO
HAKJIOHHOH INTOCKOCTH HA 33JJaHHOE PACCTOSTHHE OT €ro MAcCHl.



UccnenoBanne 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOUIUX B MPYXHUHE U
pEe3UHOBOM 00pasiie, OT ux AedopMalu.

N3ydeHnne NBUKEHUS CUCTEMBI TEJ, CBSI3aHHBIX HUTHIO, IEPEKUHYTON uepes
NErkuii OJIOK.

N3mepenue koadduirieHTa TpeHUSI MO BEJIUYMHE YIJIOBOro KoddhduimeHrta
3aBUCUMOCTH Frp(N).

UccnenoBanue nBmxeHus Opycka MO HAKJIOHHOM MIOCKOCTH C TIEPEMEHHBIM
K03 PULIEHTOM TpEHUSI.

N3ydenune nBuxkeHUs Irpy3a HA Baly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AGcomtotHo TBEpAoe Teno. I[locTtymatenbHOe M BpalaTeabHOE JIBUKEHUE
TBEpAOro Teina. MOMEHT Cujibl OTHOCUTEIBHO OCH BpauieHus. llnedo cuibl.
CioxxeHue cuil, NPUIIOKEHHBIX K TBEpIOMY Teiy. LleHTp TsxecTu Tena.

YcioBust paBHOBECHS TBEPAOTO TeENA.

YcroituuBoe, HeyCTOMYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuueckue yCTpPOMCTBA MU TEXHOJOTUUECKHE TMPOLECChl: KPOHIITEHH,
CTPOUTEIIBHBIN KpaH, peméTyaTblie KOHCTPYKIIUH.

Jemoncmpayuu.

VYcnoBusi paBHOBECHSI.

Bunsl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne ycioBUl paBHOBECHS TBEPAOTO TeNa, HMMEIOLIET0 OCh
BpalICHUSI.

KoHcTpynpoBanue KpOHIITEHHOB U PACUYET CUIT YIIPYTOCTH.

N3ydeHne ycTOMYMBOCTU TBEPAOIO TEJa, UMEIOUIETO IUIOMIaAb OMOPHI.

Tema 4. 3axkonvl coxpanenus 6 mexanuke.

Nmiynibc MaTepruaibHOM TOYKHM, CUCTEMBI MaTepHaIbHbIX TOUEK. LleHTp Macc
CUCTEMBI MaTepUaJIbHBIX TOUEK. Teopema 0 JBHKEHUH IIEHTpa Macc.

NMinynbe cuiibl 1 U3BMEHEHUE UMITYJIbCA Tea.

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE 1BHXKEHUE.

MoMeHT umIlynbca MaTepUalIbHOM TOYKM. [IpencraBieHue o coxpaHeHUU
MOMEHTA UMITYJIbCAa B EHTPAIbHBIX MOJIAX.

PaGora cunel Ha MajgoM W Ha KOHEYHOM IiepeMemieHuH. ['paduyeckoe
MpeACTaBIE€HUE PaOOThI CHUIIBI.

MOIIHOCTh CUIIBI.

Kunernueckass sHeprusi MarepuaibHOM TOYKH. TeopeMa 00 H3MEHEHHUH
KMHETHUYECKOW SJHEPTUU MaTepUATbHON TOYKH.



[ToreHnmanbHble W HENOTEHUHMANbHbIE CUJbL. [loTeHIManbHas >SHEPruUs.
[loTeHuuanbHast sHeprust ynpyro nedopMUpoBaHHON mpyxkuHbL. [loTeHnmanbHas
SHEprus Tella B OJHOPOJHOM TIpaBUTAMOHHOM Tmosie. lloTeHumanbHas >HEprus
TeJa B TPABUTALIMOHHOM I0JI€ OJHOPOJHOTO Iiapa (BHYTpHU W BHE 1apa). Bropas
KOCMHUYECKasd CKOPOCTh. TpeThsi KOCMUUYECKAs] CKOPOCTb.

CBsi3b  pabOThl HEMOTCHIMAIBHBIX CHJI C W3MEHEHHEM MEXaHWYECKOU
SHEPrUU CUCTEMBI T€Jl. 3aKOH COXPAHEHUSI MEXaHUYECKOW SHEPTHM.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

YpaBHeHnue bepHyuM A WOEaTbHOM KUJIKOCTH KakK CIEACTBHE 3aKOHA
COXpPAHEHUS] MEXaHUYECKOU YHEPTUH.

TexHuueckue yCcTpoHCTBa U TEXHOJIOTMYECKUE MPOLIECCHI: IBUKECHHUE PAKET,
BOJAOMET, KOMEpP, MNPYKUHHBIA THUCTOJIET, THUPOCKON, (UTypHOE KaTaHuEe Ha
KOHbKaX.

Jemoncmpayuu.

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTtrBHOE IBUKEHHUE.

N3Mepenne MOITHOCTH CHUJIBI.

N3meneHnue sHepruu Teia Mpu COBEPIICHUU PabOTHI.

B3aumHble mpeBpalieHus KUHETHYECKOM W NOTEHUMAJIBHOM HDHEPrud IpU
JNEUCTBUU HA TEJIO CUJIBI TSIKECTHU U CUJIbI YIIPYTOCTH.

CoxpaHeHue SHepruu rnpu cBOOOIHOM IaJIEHUU.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomot, NPAKMUKYM.

N3mepenune nmiyiibca Tesa o TOpMO3HOMY Iy TH.

W3mepenue cuibl TITH, CKOPOCTH MOJENH JJIEKTPOMOOWIIS UM MOITHOCTH
CHUJIbI TATH.

CpaBHEHUE U3MEHEHHUS UMITYJIbCA TENa C UMITYJILCOM CHUJIBL.

HccnenoBanne coXpaHeHUsI UMITYJIbCA IIPU YIPYTOM B3aUMOJICVCTBUH.

N3Mepenne KUHETHYECKOW S3HEPTUU TEJIa 10 TOPMO3HOMY Iy TH.

CpaBHEHUE W3MEHEHUS TTOTCHIIMAIBHON YHEPTUU TPYKUHBI ¢ pabOTOM CHITBI
TPEHUSL.

Onpenenenue pabOThl CWIbl TPEHUSI MpPU ABWKEHHHM Tejla MO HAKIOHHOU
IJTIOCKOCTH.

Paznea 3. MousiekyasipHas pusuka ¥ TepMOAMHAMMKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU Meopull.

OCHOBHbBIE TIOJIOKEHHSI MOJIEKYJsipHO-KMHeTHueckoi Teopun (MKT), wux
ombITHOe oOOocHOBaHue. Jluddys3usa. bpoyHoBckoe nBmkeHHE. XapakTep
JNBW)KEHUS W B3aUMOJCHCTBUS 4YacTWIl BewiecrBa. Mopaenu CTpOeHus Ta3o0B,
KUJKOCTEH W TBEPABIX TeA U OOBSICHEHHE CBOMCTB BEIIECTBA HAa OCHOBE 3THUX



Mozeneil. Macca u  pasMmepbl Mojekyn (atomoB). KonudecTBO BelecTsa.
[ToctostnHass ABorajpo.

TennoBoe paBHOBecue. Temmeparypa u crnocoOsl €€ u3mepenus. lllkana
temnepatryp Llenbcus.

Mogenb uaeaJbHOrO ra3a B MOJICKYJISIPHO-KMHETUYECKOM TEOPUHU: YACTHUIIBI
rasa JIBIDKYTCS XaOTUYECKH U HE B3aUMOJACHCTBYIOT JIPYT C JIPYTOM.

l'azoBeie 3akoHbl. YpaBHeHue MengeneeBa—Knaneiipona. AOcooTHAS
Temreparypa (mkana temneparyp KensBuna). 3axon Jlanerona. M3omporieccol B
UjealbHOM Ta3e C TIOCTOSIHHBIM KOJUYECTBOM BellecTBa. [ 'paduyeckoe
npe/iCTaBlIeHNnE U30IMPOIIECCOB: U30TEpMa, U30X0pa, n300apa.

CBsi3b  MEXIy JaBJICHUEM ©  CpeJAHEH  KUHETHYECKOW  DJHepruewu
MOCTYMATEIHHOTO TEIUIOBOTO JIBMXKCHHS MOJIKYJI HJEaJbHOTO Ta3a (OCHOBHOE
ypaBHEHUE MOJIEKYISIPHO-KMHETUYECKON TEOPUH UJCaTHLHOTO ra3a).

CBs13b a0COJIFOTHOM TeMIIepaTyphbl TEPMOJUHAMUYECKON CUCTEMBI CO CpeIHEeN
KMHETHYECKON PHEPTHEH MOCTYMaTeIbHOTO TEMJIOBOTO ABVMKCHUS €€ YaCTHII.

TexHudecknue yCTPOMCTBA W TEXHOJOTHYECKHE IIPOIIECChI: TEPMOMETP,
OapoMeTp, MoTydeHUEe HAHOMATEPHUAJIOB.

Jemoncmpayuu.

Mopenu ABUKEHUS YaCTHI] BEIIECTBA.

Mopenb 6pOyHOBCKOTO JABUKECHUS.

Buneoponuk ¢ 3anuchbio peaqibHOro OPOYHOBCKOTO ABUKECHUSI.

HNuddy3us xuakocTei.

Mopaens onbita HTepHa.

[IpuTskeHre MOJIEKyI.

Mopenu KpucTajuiM4ecKuX pemeToK.

HaGmronenne u uccnegoBaHre H30MPOIIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomol, npaKmuKym.

HccnenoBanne mpoliecca YCTAHOBIICHHS TEIUIOBOIO pPAaBHOBECHS IMpU
TEIUIO0OMEHE MEX]Ty TOpsiueid U XOJI0THON BOIOH.

N3ydeHne W30TEpMHUYECKOro Impolecca (PEKOMEHAOBAHO HCIOJIb30BaHUE
udpoBoii 1abopaTopun).

N3yuenune n30X0pHOro mpoiecca.

N3ydenune nzobapHoOro mpoiecca.

[IpoBepka ypaBHEHUS] COCTOSIHUSI.

Tema 2. Tepmoounamuka. Tennosvie mawunol.

Tepmonunamuueckass (TJl) cucrema. 3agaHue BHEUIHUX YCJIOBUH st
TEPMOJUHAMHAYECKON CHUCTEMBI. BHeNIHMe 1 BHyTpeHHHE napamerpsl. [lapamerpsl
TEPMOJMHAMHUYECKON CHUCTEMbl KaK CPEIHHE 3HAUYCHHs] BEJIUYUH, OMUCHIBAIOIINX
€€ COCTOSIHUE Ha MUKPOCKOITUYECKOM YPOBHE.



HyneBoe Hawano tepmoanHamuku. (CamMOnpoW3BONIBHAS — pelaKcauus
TEPMOJNHAMHYECKON CUCTEMBI K TEIUIOBOMY PAaBHOBECHIO.

Mopens wnaeampHOro ra3a B TEPMOJMHAMHMKE — CHCTEMa YpPAaBHEHUM:
ypaBHeHHe MenneneeBa—KianeipoHa U BBIpAXKEHUE U1 BHYTPEHHEW JHEPIUU.
VYcnoBus TpUMEHUMOCTH 3TOM MOJENN: HU3Kash KOHLIEHTpAalUsl YaCTHUL, BBICOKHE
TEMIIEpaTypsl. BelpakeHUe i1 BHYTPEHHEN SHEPTUHU OJTHOATOMHOI'O HJI€AJIBHOTO
rasa.

KBa3zucratnueckne 1 HECTaATUYECKHUE MTPOLIECCHI.

DOnemeHTapHasi paboTa B TepMOJAMHAMUKE. Brruncinenue paboTel o rpaduky
nporecca Ha pV-nuarpamme.

Temonepenaya  kak  cnocod  WM3MEHEHUs  BHYTPEHHEH  SHEpruu
TEPMOJMHAMUYECKOM  cUCTEeMBbl  0e3  coBepiueHuss pabotel. KoHBekuus,
TEIJIONPOBOIHOCTD, U3JIyYEHHE.

KomnuectBo Ttemnotel. TemnoéMKoOCTh Tena. YAenbHass M MOJISIPHAs
TEIJIOEMKOCTH BEIIECTBA. YpaBHEHHE Maiiepa. YjaenbHas TEIUIOTa CrOPaHMs
ToriuBa. Pacu€r KkonmmyecTBa TEIIOTHI MpH Teronepenave. [lonstue 006
aanabaTHOM mpolecce.

IlepBeii1 3ak0H TepMoAMHAMUKU. BHyTpeHHss osHeprusa. KosmuecTBo
TEIUIOTBI W paboTra Kak Mepbl M3MEHEHHS  BHYTPEHHEH  SHEpPruu
TEPMOJANHAMUYECKON CUCTEMBI.

Bropoii 3akoH TEpMOJWHAMHUKH [Jii PABHOBECHBIX IPOILIECCOB: YEPE3
3aIaHHOE€ PABHOBECHOE COCTOSIHHE TEPMOJMHAMUYECKOW CHUCTEMBbI IPOXOAUT
eAMHCTBeHHAas aanabara. AOCOMIOTHAS TeMIepaTypa.

Bropoii 3ak0oH TEpMOIMHAMUKKA I HEPABHOBECHBIX  MPOIECCOB:
HEBO3MOJKHO TIepeaaTh TEIJIOTY OT O0Jiee XOJIOIHOTO0 Tena K 0ojiee HarpeTtoMy 0e3
koMmrieHcaruu (Knaysuyc). HeoOGpaTuMoCcTh MPUPOIHBIX ITPOIIECCOB.

[TpuHumner nectBus TernoBbix mamuH. KIT/.

MaxkcumansHoe 3nauenne KIIJI. [ukia Kapno.

DKOJIOTMYECKHE aCIEKThl MCIOJIb30BAHMS TEIUIOBBIX JABHMrareneil. TermnoBoe
3arpsAA3HEHUE OKPYXKAIOIIEH CPE/IbI.

TexHudeckne yCTpOWCTBA M TEXHOJOTMYECKHE IPOLECCHI: XOJIOIMUIIBHUK,
KOH/JMIIMOHEp, NM3EIbHBIH M KapOIOpAaTOpHbI JBUraTeiau, napoBas TypOuHa,
IIOJIy4YEHNE CBEPXHM3KUX TEMIIEpaTyp, YTWIM3alUsA «TEIUIOBBIX» OTXOJOB C
MCITI0JIb30BAaHUEM TEIUIOBOI'O HACOCA, YTHIIM3AUUs OMOOPTaHUYECKOrO TOIIMBA [
BBIPA0OTKH «TETJIOBOW» U 3IEKTPOIHEPTHUH.

Jemoncmpauuu.

W3menenue TemMnepaTypsl IpH aquadaTnyeckKoM pacIlipeHHH.

BosnymiHoe orauso.

CpaBHEHME yAECTBHBIX TEINIOEMKOCTEN BEIIECTB.



Cnoco0bl U3BMEHEHUsI BHYTPEHHEHN YHEPTHUU.

Hccnenosanue annabaTHOro mpouecca.

KomrnprorepHble MOIENH TEMIOBBIX JBUTATENCH.

Yuenuueckuii sxcnepumenm, nabopamopnoie padbomoit, nPAKMUKYM.

N3Mmepenue yaenbHON TEINIOEMKOCTH.

NccnenoBanue npouecca OCTBIBAaHUS BELIIECTBA.

Hccnenosanue annabaTHOro mpolecca.

N3ydyeHnne B3aMMOCBSI3M JHEPIUM MEXKMOJEKYJISIPHOTO B3aUMOJACHCTBUSA H
TEeMIEpaTypbl KUTICHUS KUJIKOCTE.

Tema 3. Acpecamnuie cocmoanusa eeuiecmea. Pazoevie nepexoowl.

[TapooOpazoBanue u koHjaeHcauus. Vcnapenue u kuneHue. YenbHas
TEIUI0Ta NapooOpa3oBaHUs.

HacebilieHHble W HeHachIleHHbIE Tapbl. KadyecTBeHHass 3aBUCHMOCTH
MJIOTHOCTU Y JABJICHUSI HACBIIIEHHOr'O Mapa OT TEMIIEPATyphl, UX HE3aBUCUMOCTh
OT 00BEMA HACKIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHUS OT JaBICHUS
B JKUJIKOCTH.

Bnaxxnocth Bo3ayxa. AOCOTIOTHAS U OTHOCUTENIbHAS BIIYKHOCTb.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tesna. AHU30TPOIUS CBOMCTB
KpuctauioB. [lnaBneHne W KpucTtauM3anus. YJelabHas TEIUIOTa IJIABJICHMUS.
CyO6numarnus.

Hedbopmanuu TBEpHOro Tena. Pactsokenue u cxxarue. Casur. Moayns FOHra.
[Ipenen ynpyrux nedopmariuii.

TemoBoe pacuiupeHue KUAKOCTEH U TBEPABIX Tel, 00bEMHOE M JIMHEHHOE
pacimpeHrue. AHTAQPMOHHU3M TETUIOBBIX KOJIEOAHWN YaCTHII BEIIECTBA KaK MPUYHHA
TEIUIOBOTO PaCUIUPEHUS TeJl (Ha KaYeCTBEHHOM YpOBHE).

[IpeobpazoBanue 3Hepruy B Pa3oBBIX MEPEXOIax.

VYpaBHeHUE TEIIOBOTO OanaHca.

[ToBepxHocTHOEe HaTsKeHHE. K03 hUIIMEHT MOBEPXHOCTHOTO HATSHKCHHS.
Kanunnsipusle sBnenus. /[aBiaeHne noa UCKPUBIEHHON MOBEPXHOCTBIO KUJKOCTH.
®opmyna Jlannaca.

TexHuueckue yCTPOMCTBA M TEXHOJOIMYECKHE IPOLECCHI:  KUJKUE
KPHUCTaJUIbl, COBPEMEHHBIE MATEPHUAJIBL.

Jemoncmpauuu.

TernnoBoe pacmpeHue.

CBoiicTBa HACBHILIEHHBIX MTAPOB.

Kunenne. Kurnenue npy noHM>K€HHOM J1aBJICHHM.

N3Mmepenne critbl MOBEPXHOCTHOTO HATSKEHMUS.

OnBbITHl C MBUTBHBIMU TUIEHKAMH.

CwmauuBanue.



Kanunnsapusie siBeHusl.

Moien HEHBIOTOHOBCKOM KUJIKOCTH.

Cnoco0bl U3MEPEHUS BIAXKHOCTH.

HccnenoBanne HarpeBaHus U MIABJICHUS KPUCTAJUIMYECKOTO BENIECTBA.

Buner negopmanuii.

HaGmronenue manbix gedopmariuid.

Yuenuueckuit sxcnepumenm, nabopamopnoie padbomot, RPAKMUKYM.

N3ydyeHne 3aKOHOMEPHOCTEN UCTIAPEHUS JKUIKOCTEM.

N3Mmepenne yaenbHON TEIIOTHI IUIABJICHUS JIbJA.

N3ydeHne cBONCTB HACHIIICHHBIX MMAPOB.

N3mepenue aOCONIOTHON BIAXKHOCTH BO3JyXa W OIICHKAa MacChl MapoB B
MOMEIIICHUHU.

N3mepenue korduiireHTa NOBEPXHOCTHOTO HATSXKESHUS.

N3mepenne moayns FOnra.

UccnenoBanne 3aBucuMoOCTH jaedopMaliid PE3UMHOBOro oOpasma  oT
MPUII0)KEHHOU K HEMY CHUJIBI.

Paznen 4. JnekTpoauHaMuKa.

Tema 1. dnexkmpuueckoe no.e.

OnekTtpu3auust Tell U €€ MpOsBIEHUA. OJJNEKTpUyeckuil 3apsa. JlBa Buna
ANEKTPUYECKUX 3apsfoB. I[IpoBOINHMKH, HOHMAIEKTPUKA U MOJYIPOBOJHUKHU.
DNEeMEHTapHbIA 3JIEKTPUYECKUN 3apsAn. 3aKOH COXPAHEHHUS AIIEKTPUYECKOIO
3apsja.

B3aumopetictBue 3apsanoB. Toueunsie 3apsanbl. 3akoH KymnoHa.

Dnektpuueckoe noJie. Ero neiicTBue Ha 3J€KTpUUECKUE 3apsiibl.

HanpspokéaHocts  amekTpudeckoro  moss.  [IpoOGubrit  3apsa.  Jluauum
HAIPSKEHHOCTHU AJIEKTPpUUECKOro noist. OAHOPOAHOE SIIEKTPUUECKOE TTOJIE.

[ToTeHUUaNbHOCTh 3JEKTPOCTATUUECKOrO MOJis. Pa3HOCTh MOTEHUUAOB U
HanpspkeHue. lloTeHnmanpHas sHeprus 3apsjaa B JJIEKTPOCTATUYECKOM MOJIE.
[ToTeHuunan anexrpocTaTuyecKoro mojst. CBsA3b HANPSKEHHOCTH MOJS U Pa3HOCTHU
MOTEHIMANIOB Il  3JIEKTPOCTAaTHUYECKOTO MoJisA (Kak OJHOPOJHOr0, TakK U
HEOJIHOPOHOTO).

[IpuHIMI CyNIepnO3ULNU ATIEKTPUYECKUX TTOJIEH.

[lone Toueunoro 3apsima. Ilome paBHOMepHO 3apsikeHHOW cdepsl. [lose
PAaBHOMEpPHO 3apsKeHHOro mo o0béMy miapa. Ilome paBHOMEpPHO 3apsiKEeHHOM
OeCKOHEYHON TUIOCKOCTH. KapTwHBI NWHUN HANpPsHKEHHOCTH OSTHUX TIOJNEH W
SKBUIIOTECHIUAIBHBIX TOBEPXHOCTEM.

[IpoBOHMKH B 3IEKTPOCTATUYECKOM IOJIE. Y CIIOBUE PABHOBECHS 3apsi0B.

Jnsnexrpuku B BIIEKTPOCTATUYECKOM TOJIE. Jnzniexrpudeckas
MIPOHUILIAEMOCTH BEUIECTBA.



Konnencatop. DIeKTpOEMKOCTh KOHAEHCATOPA. DJIEKTPOEMKOCTH IIJIOCKOTO
KOHJIEHCATOpa.

[TapannenbHOE cCoeAMHEHNE KOHAEHCATOPOB. IlocnenoBarenbsHoe COETUHEHNE
KOHJICHCATOPOB.

DHEpPrus 3apsiKEHHOT0 KOHJIEHCATOpa.

JIBrmKeHue 3apsKEHHOM YaCTULBI B OHOPOIHOM BJIEKTPUUECKOM ITOJIE.

TexHuyeckue yYCTpPOWCTBA M TEXHOJOTMYECKHUE IIPOLIECCHI: AIIEKTPOCKOIL,
AIEKTPOMETP, DJIEKTPOCTATHYECKasi 3allliTa, 3a3eMJICHHE JJIEKTPONpUOOpPOB,
KOHJIeHCaTophl, reHepaTop Ban ne ['paada.

Jemoncmpayuu.

Y CTpONCTBO U NIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

DIIEKTPUUECKOE TI0JIE 3apSIAKECHHBIX IIAPUKOB.

DIIEKTPUUECKOE TIOJI€ ABYX 3apPSIKEHHBIX IIACTHH.

Mogens a5ekTpoctaTiudeckoro reneparopa (Baun ne ['paada).

[TpoBOJTHUKH B 3JIEKTPUYECKOM TIOJIE.

DJIEKTPOCTATUYECKAS 3alUTA.

YCTpOUCTBO U IEMCTBUE KOHIEHCATOPA ITOCTOSIHHOW U MIEPEMEHHON EMKOCTH.

3aBUCUMOCTb JJICKTPOEMKOCTH TUIOCKOTO KOHJEHcAatopa OT IUIONaau
IUIACTUH, PACCTOSIHUS MEXK1Y HUMH U TUDJIEKTPHUUECKON TPOHUIIAEMOCTH.

DHeprus 3IEKTPUUECKOro MOJIS 3apsSKEHHOTO KOHAEHCAaTopa.

3apsiika v pa3psakKa KOHJIEHCcATopa 4Yepe3 pe3UCTop.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomul, npaKkmukKym.

OueHka cuj B3auMOJECHCTBHS 3apSyKEHHBIX TEJ.

HaGmronenne npeBpailieHus: SHEPTUH 3apsHKEHHOT0 KOHIEHCATOPa B YHEPTHUIO
U3JIy4EHUsI CBETOIHO/IA.

N3ydenne npoTekaHus TOKa B LEIMH, COJAEpXKAIlel KOHIEHCATOP.

Pacnpenenenue pa3HOCTH MOTEHIIMAJIOB (HampsKEHUA ) npu
MOCJIEIOBATENILHOM COCIMHEHUU KOHJIEHCATOPOB.

UccnenoBanue paspsna KOHIEHCATOPA Y€PE3 PE3UCTOP.

Tema 2. Illocmoannstii 31eKmpuiecKuii mok.

Cuia toka. IlocTosHHBIN TOK.

VYcioBus CyleCcTBOBAaHMS MOCTOSTHHOTO 3JIEKTPUUYECKOrO TOKa. MCcTOYHMKH
toka. Hanpsixxenue U u DJ1C é.

3akon Oma [ yyacTKa IeTH.

DIEeKTpUUECKOe CONIPOTHUBIICHUE. 3aBUCHUMOCTD COIIPOTHUBIICHUS
OJHOPOJHOrO TMPOBOJHUKA OT €ro JJMHBI M IUIOIIAAW MONEPEYHOTO CEUYCHMUS.
Y nenpbHO€ CONPOTHUBIIEHUE BENIECTBA.

[TocnenoBaTenbHOE, MapauieIbHOE, CMEIIAHHOE COEIUHEHUE MPOBOIHHUKOB.
Pacuér pa3BeTBNEHHBIX AekTpuyeckux ueneil. [lpasuna Kupxroda.



Pabota sanextpuueckoro Toka. 3akoH /[xoyns—JleHua.

MONIHOCTh 3JEKTPUYECKOTO TOKa. TemjgoBas MOUIHOCTb, BbIAENseMas Ha
pe3ucrope.

OJIC m BHYTpEHHEE CONPOTUBICHUE HCTOYHHUKA TOKAa. 3akoH Oma g
MOJIHOM  (3aMKHYTOM) D3JIEKTPUYECKOM 1ernu. MOIIHOCTh MCTOYHHUKA TOKa.
Kopotkoe 3ambikanue.

KonnencaTtop B 11ienu NOCTOSHHOTO TOKA.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKUE IIPOLIECCHI: aMIEpPMETP,
BOJIbTMETP, PEOCTAT, CYETYUK IIIEKTPUUECCKON IHEPTUH.

Jemoncmpayuu.

N3mepenue cumbl TOKa U HAMPSHKEHMUS.

UccnenoBanne 3aBUCUMOCTH CUJIBI TOKAa OT HANpPSDKEHUS Ui PE3UCTOpA,
JIaMITbl HAKaJIMBAHUS U CBETOAMO/IA.

3aBUCUMOCTh COTPOTHUBIICHUS HWJIMHAPUYECKUX TPOBOJHUKOB OT JJIMHBI,
TUTOIIA M TTOTIEPEYHOT0 CEYSHUS U MaTepHraa.

HccnenoBanne 3aBUCUMOCTH CHIIBI TOKA OT COMPOTUBIICHUSI TIPH TTOCTOSTHHOM
HaIPSKEHHUU.

[Tpsimoe m3mepenne DJ]C. KopoTkoe 3aMbikaHNe TaIbBAHUYECKOTO AJIEMEHTA
U OIICHKA BHYTPEHHETO COMPOTUBIICHUS.

Cnioco0OsI coenMHEHUsT UICTOYHUKOB Toka, D/[C OaTapeil.

HccnenoBanne pa3HOCTH MOTEHIMAIOB MEXKAY IMOJIOCAMH HMCTOYHHMKA TOKa
OT CUJIbI TOKA B IIEIIH.

Yuenuueckuit sxkcnepumenm, nabopamopnsie padbomot, npaKmuKym.

HccienoBanue CMEIIaHHOTO COCAMHEHUS PE3UCTOPOB.

N3Mmepenune yaeapHOro COnpoTUBIICHUS MPOBOIHUKOB.

UccnenoBanune 3aBUCUMOCTH CHJIBI TOKA OT HaMNpsDKEHUS JJIs  JIAMITbI
HaKaJIMBaHUSI.

VYBenuueHue npejaesna u3MepeHus: amnepmerpa (BoJbTMETPA).

N3mepenne DJIC 1 BHYTPEHHETO CONMPOTUBIICHHUS HCTOYHHUKA TOKA.

UccnenoBanne 3aBucumoctd DJIC raapBaHUYECKOTO 3JIEMEHTa OT BPEMEHU
MIpU KOPOTKOM 3aMbIKaHHH.

NccnenoBanne pa3HOCTU MOTEHLIHMAIOB MEXIY MOJIOCAMU HCTOYHUKA TOKa
OT CHJIBI TOKA B LIETIH.

NccnenoBanne 3aBUCUMOCTH MOJIE3HOM MOIIIHOCTA MCTOYHUKA TOKA OT CHUJIbI
TOKa.

Tema 3. Toku ¢ paznuunvix cpeoax.

DOneKTpuyeckass MPOBOAUMOCTh  PA3JIMYHBIX  BEIIECTB.  DJIEKTPOHHAs
MPOBOJIMMOCTh TBEPABIX METAIOB. 3aBUCHUMOCTb COINPOTUBICHUSI METAUIOB OT
temneparypsl. CBEpXIPOBOAUMOCTD.



DIIEKTpUUYECKUU TOK B BaKyyMe. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

[lonynpoBoaHUKH. CobcTBeHHas U IPUMECHAs IIPOBOJIMMOCTD
NoJIynpoBOJHUKOB. CBoiicTBa p—N-nepexona. [lomynpoBogHUKOBBIE TPUOOPHI.

ONEKTPUYECKU TOK B JJIEKTPOJUTAX. DJIEKTPOIUTHUYECKAS IHCCOLMALML.
DnexkTponus. 3akoHbl Papajies A FAEKTPOIU3a.

DIIEKTpUUYECKU TOK B Ta3zax. CaMOCTOSATENbHBIM M HECAMOCTOSATEIbHBIN
pas3psa. PaznuyHble TUIIBI CAMOCTOATENIBHOTO paspsaa. Monuus. I1nazma.

TexHuyeckue yCTpOMCTBA U IIPAKTUUYECKOE IPUMEHEHUE: TIa30pas3psiiHbIe
JaMIIbl, AJIEKTPOHHO-TydeBass TpyOKa, MOJYNPOBOJHUKOBBIE TMPUOOPHI: U0,
TPaH3UCTOpP, (POTOAMON, CBETOAUOJ], TajbBaHWKa, papUHUPOBAHHE ME[H,
BBIIUIABKA AJTFOMUHMS, JJIIEKTPOHHAS MUKPOCKOIIUSI.

Jemoncmpayuu.

3aBUCHUMOCTH CONPOTUBIICHUS] METAJJIOB OT TEMIIEPATYpPHI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

3akoHbI 351ekTpoausa Papanes.

HckpoBoii paspsl U NPOBOJAUMOCTb BO3yXa.

CpaBHeHUE MPOBOAMMOCTH METAJUIOB U MOJIYITPOBOAHUKOB.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomol, npaKkmuKym.

HaGmronenue snexktpoinusa.

N3mepenue 3apsiga 0JHOBAJICHTHOTIO HOHA.

UccnenoBanne  3aBUCUMOCTH  CONPOTHUBJIICHHUS  TEPMOPE3UCTOpa  OT
TEMIIEPATYPBI.

CHsTHE BOIBT-aMIIEPHON XapaKTEPUCTUKHU JUOAA.

DOU3NYEeCKUI MPAKTHUKYM.

CnocoObl u3Mepenus GU3NYeCKUX BEIUYHUH C HCIOJIb30BAHUEM aHAJIOTOBBIX
U IU(PPOBBIX U3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX NATYUKOBBIX CHUCTEM.
AOGCONIOTHBIE M OTHOCUTEINIbHBIE MOTPEIIHOCTH U3MEPEHUN (PU3NYECKUX BEIHUMH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUN, HCCIEAOBAHMM  3aBUCHMOCTEU
Gu3nyecKkux BEJIWYMH, MPOBEpKa MNPEIJIOKEHHBIX TUMoTe3 (BbIOOp U3 padoT,
ONMCAaHHBIX B  TEMATHYECKUX  pasfenax  «YYEHHYECKHMH  OKCIIEPUMEHT,
nabopaTtopHbie padOThI, MPAKTUKYM).

MexnpeaMeTHbIe CBA3H.

N3yuenne kypca ¢usuku yroyonéaHoro ypoBHs B 10 kmacce
OCYILIECTBIIAETCS ¢ YYETOM COAEPKATEIBHBIX MEKIIPEIMETHBIX CBA3EH C KypCcamu
MaTeMaTUKH, OMOJIOTHH, XUMUH, Teorpa(uul ¥ TEXHOJIOTHH.

Meosicnpeomemmnboie noHAmMUA, C6A3AHHbBIE C UIYUEHUEM MEMO006 HAYUHO20
no3HanuA: SABIICHWE, HaydHbId (DaKkT, rumnoresa, (pusmyeckas BeJIWYMHA, 3aKOH,



Teopusl, HaONIOACHUE, DSKCIEPUMEHT, MOJECIMPOBAHUE, MOJIENb, H3MEpPEHHUE,
MOTPEIIHOCTU U3MEPEHUN, U3MEPUTEIbHBIE TPUOOPHI, ITUpPOBas T1adopaTopusi.

Mamemamuxka: penieHue cuUcTeMbl YypaBHeHUH. JluHelHas QyHKUUA,
napabona, runepbosna, ux rpadpuku u cBoiicTBa. Tpuronomerpuueckue GyHKIIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUT'OHOMETPUUECKOE TOKIECTBO.
BekTophl 1 MX TPOEKIIMU Ha OCHU KOOPJIMHAT, CI0KEHUE BEKTOPOB.

buonozua: mexannueckoe IBIXKEHHE B KUBOHM npupoae, nuddysusi, ocmoc,
TEIUIOOOMEH JKMBBIX OPraHM3MOB, TEIJIOBOE 3arpsi3HEHHE OKPYKaIOIIEeH Cpebl,
yTUIW3alUsl OMOOPTaHMYECKOro TOIUIMBA JUIsi  BBIPAOOTKU  «TEIJIOBOM» H
ANEKTPOIHEPTUHU, TOBEPXHOCTHOE HATSDKEHHUE U KallUJUISIPHBIE SIBJICHUS B IPUPO/IE,
ANEKTPUUYECKHE SIBJICHUS B )KMBOU MPUPOJIE.

Xumus: JHUCKPETHOE CTPOCHHE BEIECTBA, CTPOEHUE aTOMOB U MOJEKYI,
MOJIb BEILeCTBAa, MOJSIpHas Macca, IMOJIy4YeHHEe HaHOMATepUaioB, TEIUIOBbIE
CBOICTBa TBEPABIX TEJl, KUAKOCTEH M Ta30B, KUJIKUE KPUCTAUIbI, HIEKTPUUECKUE
CBOICTBa METAJUIOB, JIEKTPOJIUTUYECKAS AUCCOLIMALINS, TabBAHUKA, JIEKTPOHHAS
MUKPOCKOTHSI.

TI'eozpaghus: BnaxxHOCTH BO3/1yXa, BETPhI, 0APOMETP, TEPMOMETP.

Texnonocua: npeobpa3zoBaHue ABUKEHUN C MCIOJIB30BAHHEM MEXaHHU3MOB,
yu4€T CyXOro M IKHMJIKOTO TpPEHUS B TEXHHMKE, CTaTHYECKHE KOHCTPYKIUH
(KpOHIITENH, peméryaTrble KOHCTPYKIUHU), UCIOJIb30BAaHUE 3aKOHOB COXpPaHEHMS
MEXaHUKH B TEXHHUKE (TMPOCKOI, BOJOMET U JpYrue), JBUraTellb BHYTPEHHETO
CrOpaHusi, napoBas TypOMHA, OBITOBON XOJOJWJIBHUK, KOHIUIMOHEDP, TEXHOJIOTHH
HOJYyYEHUs] COBPEMEHHBIX MaTepHalloB, B TOM 4YHUCJIE HAHOMATEpUaJOB, WU
HAHOTEXHOJIOTMH, 3JIEKTPOCTaTHUYECKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
ra3zopaspsAHble JIaMIIbl, TOJIYIPOBOJIHUKOBBIE PUOOPHI, T'AJIbBAHUKA.

11 KIJACC

Paznen 4. DinekTpoauHaMuKa.

Tema 4. Mazcnummnoe noe.

B3aumoneiictBue MOCTOSAHHBIX MArHUTOB M MPOBOJHUKOB C  TOKOM.
MarautHoe mone. Bekrop MarmutHOM wuHaykuuu. [lpuHuun cynepno3unuu
MarHWTHBIX NOJIEN. JINHUM MarHUTHOW UHIYKIIWH.

MarauTHoe ToJie TPOBOJHUKA C TOKOM (TIPSMOTO MPOBOJAHHKA, KATYIIKHA U
KpyroBoro Butka). OneIT Opcrena.

Cuna AMnepa, €€ HanpaBJIECHUE U MOJYJIb.

Cuna Jlopennia, e€ HampaBiIeHUE U MOJYJb. J[BUKEHHUE 3apsiKEHHOM YaCTHUIIbI
B OJTHOPOJHOM MarHUTHOM Mojie. Pabota cumsl JlopeHna.

MarunurtHoe 1noJjie B Beniectse. @eppoMarHeTHKy, napa- u JUaMarHeTUKH.



TexHudeckue YCTpOfICTBa N TCXHOJOIMYCCKHUEC IIPOHCCChI: IPHUMCHCHUC

MOCTOSTHHBIX MarHuTOB, 3JEKTPOMArHUTOB, TECTEP-MYJIbTUMETD,
AIEKTPOABUTATEND SIKOOU, YCKOPUTEU SJIEMEHTAPHBIX YaCTHII.
Jemoncmpayuu.

Kaptuna  nuHMIIT  MHAYKIMM ~ MAarHUTHOTO  MOJs  MOJOCOBOTO U
MOJAKOBOOOPA3HOTO MOCTOSTHHBIX MAarHUTOB.

KapTuna nuHMii MAarHUTHOM MHAYKUIMH TOJISL JJIMHHOTO MPSIMOTO MPOBOIHUKA
Y 3aMKHYTOT'O KOJIBLIEBOTO MPOBOJIHUKA, KATYIIKH C TOKOM.

B3aumopelicTBue IByX MPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

HaGmonenne nBuxkeHus myyka 3JIEKTPOHOB B MArHUTHOM TIOJIE.

[MpuHnun NEeNHCTBUS AIEKTPOU3MEPUTEIBHOTO npudopa
MAarHUTORJICKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HccnenoBanrie MarHUTHOTO TOJISI MOCTOSIHHBIX MAarHUTOB.

HccnenoBanuie cBOWCTB (peppOMArHeTUKOB.

UccnenoBanne AeHCTBUS MOCTOSIHHOIO MAarHUTa Ha PaMKYy C TOKOM.

N3mepenue cunbl Ammepa.

N3ydeHne 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.

Ornpenenenne MarHUTHOM MHIYKIIMM HA OCHOBE U3MEPEHUs CHIIbI AMIIEpA.

Tema 5. dnekmpomazcHumnan uHOYKYuUsL.

SIBiieHne DJIEKTPOMAarHUTHOM MHAYKUMM. [IOTOK BekTOpa MarHUTHOU
uHaykiuu. OJIC uHAyKUIMHM. 3aKOH D2JIEKTPOMAarHUTHOM wuHAyKUMU Dapajes.
Buxpeoe snekrpudeckoe nosue. Toku Dyko.

OJC mHAYKUMHA B MPOBOJHUKE, ABUKYIIEMCS B OJHOPOJHOM MAarHUTHOM
noJe.

[IpaBuno Jlenua.

NunyktuBHOCTh. KaTylika HMHAYKTUBHOCTH B LENH TOCTOSHHOTO TOKA.
SABnenue camonnaykuu. J/C caMOMHIYyKIINH.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DIEeKTPOMArHUTHOE TOJIE.

TexHnueckne yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHl: MHAYKIMOHHAS
1eYyb, COJICHOU], 3al[UTa OT JEKTPU3ALUU T MPHU JIBHKEHUU B MArHUTHOM I10JI€
3eMIIH.

Jemoncmpauuu.

HaGmronenwne siBIeHUS 2JIIEKTPOMArHUTHOW WHTYKIIWU.

UccnenoBanne 3aBucumoctd I/C HHAYKIMM OT CKOPOCTH HU3MEHEHUS
MarHUTHOTO MOTOKA.



ITpasuno Jlenua.

[Tagenune marauTa B aJIOMUHUEBOM (MeIHON) TpyOe.

SIBrieHNE CaMOUHIYKIIVH.

NccnenoBanne 3aBucumoctd D/IC cCaMOMHIYKIIMM OT CKOPOCTH WU3MEHEHUS
CUJIBI TOKA B IICTIH.

Yuenuueckuit sxcnepumenm, nadopamopmsie padbomol, NPaKmMuKym.

HccnenoBanue sBI€HUS IEKTPOMArHUTHON UHYKIIHAH.

Onpenenenne HHAYKIUA BUXPEBOTO MATHUTHOTO MOJIA.

HccnenoBanue sIBICHUS CAMOUHIYKIIUU.

COopka MoJienu AIEKTPOMarHuTHOTO TeHepaTopa.

Paznen 5. KosieOaHusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koie0anus.

Konebarensnasa cucrema. CBoOOIHEIE KOIcOaHUS.

IMapmonundeckue kosiebanus. Kunemarnueckoe M JUHAMHYECKOE OMHCAHUE.
DHEPreTUYecKoe OMUCaHUE (3aKOH COXPAHEHUS] MEXAaHUYECKON sHepruu). BuiBojg
JTUHAMHYECKOTO OMUCAHMS TAPMOHMYECKUX KOJIEOAHUNM M3 UX dHEPreTUUYECKOTO U
KMHEMaTHUYECKOT'0 OMMCAHUSI.

Amvmntyna u (dasza kosjeOanuil. CBs3b aMIUTUTYAbl KOJEOAHWW HCXOIHOM
BEJIMYUHBI C aMITUTYIaMHU KoJieOaHUN €€ CKOPOCTH U YCKOPEHUS.

Ilepuon u wactora koneOanuid. Ilepron Manbix CBOOOTHBIX KoJeOaHUU
MaTeMaTH4YeCKOTo MasTHuKa. llepuon cBOOOAHBIX KoJIEOAHHMI TIPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxarmux Kojaebanusax. BeinyxeHHsle Konebanus. PezonaHnc.
PezonancHas kpuBas. BnusHue 3aryxaHuss Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOJICOaHMS.

TexHuyeckue yCTpOMCTBa U TEXHOJIOTMUYECKHUE MPOIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIC HHCTPYMEHTBI, cericmorpad.

Jemoncmpauuu.

3anuck KojebaTeIbHOTO JIBHKCHUS.

Ha6monenne HE3aBUCUMOCTH TIepHoa MalbIX KoJeOaHU Ipy3a Ha HUTH OT
aAMIUTUTYIBI.

HccnenoBanue 3aTyxaronux KojaeOaHuil 1 3aBUCUMOCTH IEPHOJIa CBOOOTHBIX
KOJIeOAHWUH OT CONPOTHBIICHUS.

UccnenoBanne koneOaHuWi rpy3a Ha MAacCUBHOW MPYXKHUHE C LEIbIO
dbopMupOBaHUS MPEACTABICHUH 00 WICaTbHOW MOJICTN IPYKHHHOTO MasTHHKA.

3aKOH COXpaHEHUS SHEPTUM P KOJIEOAHUAX I'Py3a Ha MPY>KUHE.

HccnenoBanre BRIHYKIEHHBIX KOJICOAHUN.

Habnronenue pe3oHanca.

Yuenuueckuii sxcnepumenm, nadopamopnsie padbomot, npaKmuKym.



N3mepenue mnepuona CBOOOJHBIX KOJEOAHWH HUTSAHOTO M HIPYKHUHHOTO
MasiITHUKOB.

N3yuenue 3aKOHOB JBUKEHUS Tea B X0O/€ KOJIEOaHUI Ha YIIPYTroM MOJIBECE.

N3yueHne nBUXEHUSI HUTSIHOTO MasiTHUKA.

[IpeobpazoBaHue 3HEPTUU B MPYKUHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMIUIMTYbI 3aTyXaOMUX KOJIEOaHUM.

HccnenoBanne BbIHYX/IEHHBIX KOJIEOaHUH.

Tema 2. dnekmpomazHumHubsle Ko1eO0aAHUAL.

Konebarenpubiit koHTYp. CBOOOJHBIC JJIEKTPOMArHUTHBIE KOJICOAHUS B
uaealbHOM KoJjiebaTenbHOM KoHType. Dopmyna Tomcona. CBs3b aMILTUTY/bI
3apsjia KOHJEHCaTopa ¢ aMIUIMTYAON CUJIbl TOKA B KOJIe0ATEIbHOM KOHTYPE.

3aKOH COXpaHEHHUS SHEPTUH B UJI€aJIbHOM K0JIe0aTeIbHOM KOHTYPE.

3aryxaromume AIIEKTPOMAarHUTHbIE KoJieOaHus. BoinyxaeHHbIe
AIIEKTPOMArHUTHbIE KOJeOaHMsI.

[lepeMennblii TOK. MOIIHOCT, TIEPEMEHHOIO TOKAa. AMIUIMTYIHOEC U
JEUCTBYIOIIEE 3HAUYCHHE CHUJIbl TOKA M HANPSDKEHUS MPU pasiuyHON (opme
3aBUCUMOCTH MEPEMEHHOT0 TOKa OT BPEMEHH.

CuHycousianbHbId TIEPEMEHHBIA TOK. Pe3ucTop, KOHIEHCATOp M KaTyIlKa
UHIYKTUBHOCTH B LEMH CHUHYCOUJAJIBHOIO MEPEMEHHOIO0 TOKa. PE30HAaHC TOKOB.
Pe3onaHc HanpsixeHUN.

Uneanbusiii  Tpanchopmatop. I[lpousBoacTBo, mnepegadya u MoTpeOIeHHE
ANEKTPUYECKON SHEPTHUU.

DKOJIOTUYECKHE PHUCKH IIpU TPOU3BOJACTBE 3JIEKTpodHepruu. KynbTypa
UCITIOJIb30BAHUS AJIIEKTPOIHEPTUH B TOBCEIHEBHOM )KU3HH.

TeXHU4YeCKHe yCTpOWCTBA M TEXHOJOTHYECKHUE IPOLECCHI: AIEKTPUUECKUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUHU 3JIEKTpONEpeaay.

Jemoncmpauuu.

CBOOOIHBIE AIIEKTPOMArHUTHBIC KOJICOAHMS.

3aBHUCUMOCTh YaCTOThI CBOOOHBIX KOJI€OAHUN OT UHAYKTUBHOCTH U EMKOCTHU
KOHTYpa.

OcumiorpaMMbl JIEKTPOMAarHUTHBIX KOJIEOaHHIA.

['eneparop He3aTyxaroUIUX JIEKTPOMATHUTHBIX KOJIEOaHUN.

Mogenb 3JIeKTPOMarHuTHOrO TeHepaTopa.

BoiHyX€HHbIE CUHYCOUATbHbIE KOJIEOaHUs.

Pe3ucrop, karymka MHIYKTUBHOCTA M KOHAEHCATOp B IENMU MEPEMEHHOIO
TOKa.

Pe3onanc mnpu mocnenoBaTeNbHOM COEAMHEHUM PE3UCTOpa, KaTYIIKU
WHYKTUBHOCTHU U KOHJIEHCATOPA.

VYeTpoicTBO U IpUHLIKIL IeUCTBUS TpaHCchopMartopa.



Mopaenb TMHUM 3JEeKTpOonepeadHn.

Yuenuueckuit sxcnepumenm, nadbopamopnvie pabomaolt, npaKmuKym.

N3yuenne Tpancpopmartopa.

HccnenoBanre nepeMEHHOrO0 TOKa Yepe3 MOCIEAOBATENbHO COCAMHEHHBIE
KOHJIEHCATOp, KaTYIIKy U PE3UCTOP.

HaGmronenue 31eKTpOMarHiTHOIO pe30HaHca.

HccnenoBanue paboTbl HCTOYHUKOB CBETA B IIEMH MEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 3I1eKmMpPOMAZHUNHbLE 60IHBL.

MexaHudeckue BOJHBI, YCJIOBHS WX pacnpocTpaHeHus. llomepeunsie u
npojoJibHbIe BOJIHBL. llepuosa, CKOPOCTh paclpOCTpaHEHUS U JJWHA BOJIHBIL.
CBolicTBa MEXaHUYECKUX BOJH: OTpaXeHHE, MpeloMJIeHUE, UHTephEepeHIUs U
nudpaxius.

3Byk. CkopocTb 3ByKa. [ pomkocTs 3Byka. Beicota Tona. TemOp 3ByKa.

[IlymoBoe 3arpsi3sHEHNE OKPYKAIOUIEH CPeIbI.

DONEeKTPOMArHUTHHIE BOJHBI. Y CIOBUS M3IYYEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3aumHasi opueHTaiusi BEKTOPOB B 3JIEKTPOMArHUTHOMN BOJIHE.

CBoiicTBa  DJIGKTPOMAarHUTHBIX  BOJIH:  OTpPa)XXEHUE,  MPeJIOMJICHHE,
noJisipu3anus, uHTephepeHIus U AUPPaKIus.

[IIkana 37€KTPOMarHUTHBIX BOJIH. [[puMeHEHHE 3JE€KTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUIMIIBI paguOCBA3U U TENEBUICHUS. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEbI.

TexHuueckne yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHHUE: MY3bIKAJIbHbIC
WHCTPYMEHTHI, pajap, paauonpuéMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-neus,
yJIbTPa3BYKOBasi JUAarHOCTUKA B TEXHUKE U MEAULIUHE.

Jemoncmpauuu.

OO6pazoBaHue U pacpoCTpaHEHUE MTOTIEPEYHBIX U MTPOIOJIbHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKA.

3aBUCUMOCTb JITTUHBI BOJHBI OT YaCTOTHI KOJICOAHUT.

HaGmronenne oTpakeHust ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Hab6monenne natepdepeniinu u Audpakiini MEXaHUIeCKUX BOJIH.

AKyCTHYECKHUUN PE30HAHC.

CaoiicTBa yIbTpa3ByKa U €ro NpUMEHEHHE.

HaGmronenne cBsSI3M TPOMKOCTH 3BYKa W BBICOTHI TOHA C aAMIUIATYAOU H
4acTOTOU KoJieOaHMIA.

HccnenoBaHnue  CBOMCTB ~ JJIEKTPOMAarHUTHBIX  BOJIH: OTpa’KeHHUE,
MpeIOMJICHHE, OIS pu3aIus, Tudpakius, UHTephepeHITHS.

O6Hapy:xeHue nHHPaKpacHOro U yIbTPaPuOIETOBOTO U3NTYUCHUH.

Yuenuueckuii sxcnepumenm, nadvopamopnvie pabomaolt, npaKmuKym.



N3y4yeHue napaMeTpoB 3ByKOBOU BOJIHBI.

N3yuenne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

IIpsAmonHEHOE paclpoCTpaHEHUE CBETa B OAHOPOIHOU cpene. JIyu csera.
To4yeyHbIli HCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI oTpaxeHus: cBeTa. [locTtpoeHue nzoOpaxeHuil B
iockoM 3epkane. Chepuueckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MpeIOMIIEHU cBeTa. AOCOMIOTHBIN MOKa3aTeNb
npesnoMiieHus. OTHOCUTENBHBIN MOKa3aTeNb MpeaoMiIeHus. [[0CTOSHCTBO YaCTOTHI
CBETa M COOTHOUIEHWE JJIMH BOJH IpHU IEPEXOJ€ MOHOXPOMATUYECKOIO CBETA
4yepe3 rpaHully paszena AByX ONTUYECKUX CPEl.

Xona nyueit B mpusMme. [ucnepcusi cBera. CioxHBIA cocTaB 0enoro cBera.
[Ber.

[lonHoe BHyTpeHHee oTpaxeHue. [IpeAenbHblil yrojl MOJIHOr0 BHYTPEHHETO
OTpa)KEHUS.

CobOuparome W pacceuBaromiyie JuUH3bL. ToHkas JsuH3a. DoKycHOe
paccTOsiHME M ONTHYECKas CWiIa TOHKOW JMH3bI. 3aBUCUMOCTH (HOKYCHOTO
pPacCTOSIHUSI TOHKOM C(EepUYecKOr JUH3bI OT €€ T€OMETPUH U OTHOCHUTEIIBHOTO
I10Ka3aTelis IPEJIOMIICHHUS.

dopmysa TOHKOU JIMH3BL. Y BEJIUYEHUE, JaBAEMOE JIMH30M.

X0 iyda, MPOLIEAIIEro JIMH3Y IIOJ IMPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOU
ontudeckor ocu. IlocTpoeHne wu300pakeHUW TOYKM M OTpe3Ka TMPsSMOU B
coOMparoUIUX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMaX.

OnTuueckue nmpubopsl. Paszpemaromas cnoco6HocTh. [11a3 kak onTudeckas
cucTema.

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKOU ONITUKH.

BonnoBas ontuka. Wnatepdepenuuss cBera. KorepeHTHbIE HCTOYHHKHU.
VYcnoBust HaOMIOAEHUS MAaKCUMYMOB W MHUHUMYMOB B HHTEp(hEpPEHIIMOHHOM
KapTUHE OT [JBYX KOT€PEHTHBIX HWCTOYHHUKOB. IIpuMepsl Kiaccuueckux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus cseta. JudpaximoHHas peméTka. YcCiIoBHEe HAOIIOIACHUS
[JIaBHBIX ~MAakKCUMyMOB IIpM MAaJACHUM MOHOXPOMAaTHYECKOrO CBE€Ta Ha
TuGPaKIMOHHYIO PEIIETKY.

[Tonspuszaums ceera.

TexHnuecknue yCTpOMCTBA W TEXHOJOTHMYECKHE MPOLECCHI: OYKH, JIyIa,
nepuckorn, Qoroamnmnapatr, MUKPOCKON, MPOEKIMOHHBIN amnmnapar, MpOCBETICHUE
OTITUKH, BOJIOKOHHAS OTNITHKA, TU(PPAKITMOHHAS PEIIETKA.

Jemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.



NccnenoBanne npenoMiaeHus CBETa.

HabmroneHre moiaHoro BHyTPEHHET0 OTpakeHusl. Moienb CBETOBOJA.

HccnenoBanne xXoxa CBETOBBIX NYYKOB 4YEpPE3  IUIOCKONAPAIIIEIbHYIO
IJIACTUHY U NIPU3MY.

HccnenoBannie cBOWCTB M300paXKeHUI B JIMH3AX.

Mojenn MUKPOCKOIIA, TEJIECKOIA.

HaGmonenue nntepdepeHnn crera.

HaGmronenue 1BETOB TOHKHUX IJIEHOK.

HaGmonenue nudpakuuu ceera.

N3yuyenue nudppakiinoHHON peréTKy.

Ha6monenne nudpakiimOHHOTO CIEKTpa.

HaGmonenue nucnepcuu cBera.

Habmonenue noisipu3anuu cBeTa.

[TpumeHeHune noasipoOuI0B I U3YUEHUS] MEXaHUYECKUX HANPSKEHUH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, npaKmuKym.

N3mepenue nokazaresns NpeJoMICHUsS CTEKIA.

UccnenoBanne 3aBucuMOCTH (DOKYCHOTO pAcCCTOSIHMSI OT BellecTBa (Ha
puMepe KUIKUX JTUH3).

N3mepenue HoKycHOTro pacCTOSHUS paCcCEUBAIOIINX JIHH3.

[Tony4yenue n3o0paxeHus: B CUCTEME U3 IUTOCKOTO 3epKaJia U JTUH3bI.

[Tony4yenue n3o00paxeHusi B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue T€NTECKOMUYECKUX CUCTEM.

Hab6monenue nudpakimu, nHTepdEpEeHINN U MOJIIPU3AIIH CBETA.

N3ydeHne nossipuzanuu CBeTa, OTPAXKEHHOTO OT MOBEPXHOCTHU AUAIEKTPHUKA.

Nzyuyenue nnTepdepenHnm 1a3epHoro U3ayuyeHus Ha IBYX MIETIX.

Ha6monenne nucnepcun.

Hab6monenne u uccnenoBanue qudpakImOHHOTO CIIEKTpA.

N3mepenne niMHbl CBETOBOUM BOJIHBI.

[Tony4yenune crekTpa U3Iy4EHHUS] CBETOJMOA TIPU MOMOIIN AUGPAKIUOHHOM
PELIETKHU.

Pa3nesn 6. OcHOBBI cienMAJIBLHON TEOPUH OTHOCUTEJIbHOCTH.

'pannupl  OpUMEHMMOCTHM  KJIacCMYECKOM  MexaHuku.  [loctynatsl
CIIELIMATIbHOW TEOPUH OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  uHTepBaa. lIpeoOpa3zoBanus  JlopeHua.
VYcnoBue npuynHHOCTA. OTHOCHUTENBHOCTh OJIHOBPEMEHHOCTH. 3aMejieHUe
BPEMEHHU U COKPAILCHUE JJIUHBI.

DHeprus U UMNYJIbC PEASATUBUCTCKON YaCTHIIBI.

CBsA3b MACChI C SHEPTUEN U UMITYJbCOM PEJISITUBUCTCKON YAaCTHUIIbI. DHEPTUs
ITOKOSI.



TexHu4eckre YCTPONCTBA U TEXHOJIOTMUYECKHE MPOILIECChl: CIYTHUKOBBIE
MPUEMHHKH, YCKOPUTEIHU 3apSXKEHHBIX YACTHIL.

VYyeHnnueckuit SKCEPUMEHT, J1a0OpPaTOPHBIE paOOThI, MPAKTUKYM.

OnpeneneHue UMIYyJIbCa W HDHEPIUM  PEIATHUBUCTCKUX dacTull (IO
doTorpadusm TpeKOB 3apsHKEHHBIX YACTUL] B MATHUTHOM I10JIE).

Paznen 7. KBanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-60110860ii oyanusm.

PaBHOBecHOe TeroBoe u3NydeHue (M3ydeHue aOCONIOTHO YEPHOIrO TeEla).
3akoH cmenienus: Buna. I'unores3a [nanka o kBaHTax.

®OTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

dotorpdext. Onbitel A. I'. CroneroBa. 3akoHbl ¢hoTodddexTa. YpaBHEeHUE
OiinmreitHa st potodddexra. «Kpacuas rpanuna» horodddexra.

JlaBnenue cBeta (B YaCTHOCTH, [IaBJICHHME CBeTa Ha aOCOJIOTHO
MOTJIONIAIONTYI0O U a0COJMIOTHO OTpakarollyro mnoBepxHocTh). OmbiTer [1. H.
JleOenena.

BonnoBbie cBolicTBa yactuil. BonHbl ne bpoiins. JlnuHa BosiHb! ne bpound u
pasMmepsl 00JacTH JIOKIM3AlMU JABWXKYIIEHcs dactunbl. KopmyckysipHo-
BOJIHOBOW ayanu3Mm. Jludpakius 2IeKTPOHOB Ha KpUCTaJlIax.

Crneunduka n3mepenuit B Mukpomupe. COOTHOIICHHsI HeonpeaenEéHHOCTEN
I'eiizenbepra.

TexHuueckne yCTpPOMCTBA W TEXHOJOIMYECKHE IPOLECCHI: CIEKTPOMETP,
dotornemMeHT, GOTONATUMK, TYHHEJIbHBIM MHUKPOCKOMN, COJHEYHas Oatapes,
CBETOUO.

Jemoncmpayuu.

®dotor(pdeKT Ha yCTAaHOBKE ¢ IMHKOBOM IIACTHHOM.

Hccnenoranne 3akoHOB BHeHEro ¢hoTodddexra.

HccnenoBanne  3aBUCMMOCTH  CONPOTHUBICHUS  MOJYHIPOBOJHHKOB  OT
OCBEILIEHHOCTHU.

Ceetoguog.

Conneunas Oartapest.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne ¢poTope3ucTopa.

N3mepenune nmocrosaaoi [Imanka Ha ocHOBe HccienoBanus GoTodddexra.

NccnenoBanne 3aBUCMMOCTH CUJIbI TOKA Y€PE3 CBETOUO/ OT HAMPSIKEHHUS.

Tema 2. @usuxka amoma.

OneITEl MO HCCIENOBAHHUIO CTpOeHHUs aToMma. I[lnaHerapHas Mojens aToma
Pezepdopna.

[Moctynarsl bopa. U3nydyenue u norioimieHue (OTOHOB MPHU MEPEX0/ie aToMa
C OJHOTO YPOBHSI DHEPTUU HA APYTrOM.



Bunsl ciektpoB. CriekTp ypOBHEW 3HEPTUH aTOMa BOJOPOAA.

CnoHTaHHOE M BBIHYXJIECHHOE U3llyueHue ceera. Jlazep.

TexHuyeckue yCTpOWCTBA M TEXHOJIOTMYECKHUE IIPOLECCHI: CIEKTPalbHbIN
aHau3 (CIEeKTPOCKOI), Jia3ep, KBAHTOBBIM KOMITBIOTED.

Jemoncmpayuu.

Mognens onbita Pezepdopaa.

HaGmonenue nuHedyaThiX CIEKTPOB.

YCTpONCTBO U AEUCTBUE CUETYMKA MOHUZUPYIOIIUX YACTULL.

Ornpenenenue JIMHBI BOJIHBI J1a3€pPHOTO U3Ty4YEHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnvie padbomoi, npaKmuKym.

HaGmonenue nuHevaToro cekrpa.

HccnenoBanne CIEKTpa pa3peKEHHOI0 aTOMapHOTO BOJIOPOJAa M U3MEPEHUE
nocTostHHOM PunGepra.

Tema 3. Qu3zuxka amomHo20 A0pa u 371eMEHMAPHBLIX YACHUY,.

Hyxknonnas Moznens sapa [eitzenOepra—lBanenko. 3apsia supa. MaccoBoe
qucio sapa. M30Tomnsl.

PannoaktuBHOCTh. Anb(da-pacnan. DJIEKTPOHHBIM W TO3UTPOHHBIN Oera-
pacnan. ['amma-n3nyuyenue.

3aKOH pPaJAMOAKTUBHOIO pacnaaa. PaanoakTUBHBIE H30TOIBI B IPHUPO/IE.
CBoiicTBa MOHU3UPYIOUIETO M3IYy4YEHHUs. BiusHUE paJvOaKTHBHOCTH HA KHUBBIC
opranu3Msbl. EctecTBennblt (hoH nsznydenus. Jlozumerpus.

DHeprust CBsI3M HYKJIOHOB B siipe. S nepHbie cuiibl. JledexT maccsl sapa.

Snepubie peakuuu. [enenne u cuntes saep. Anepusie peaktopsl. [IpoOaemsr
YIOPABISIEMOIO0 TEPMOSIAEPHOIO CUHTE3a. OJKOJIOTMYECKHUE AaCHEKThl Pa3BUTHUS
SIAEPHOU SHEPIETUKH.

Mertozasl perucTpalyy U UCCIIEIOBAHMS JIIEMEHTAPHBIX YACTHII.

dyHAaMEHTaJbHbIE B3aUMOJCUCTBUs. bapuoHBI, ME30HBI U JICNITOHBL.
[IpencraBnenne o CtangaptHoit Mmojenu. KBapk-ritooHHast MOJENb aIpOHOB.

®uzuka 3a npeaenamu CrangapTHo Moaenu. TéMHas maTepuss U TEMHas
JHEPIHUsl.

EnunctBO przmdeckoit KapTHHBI MUpA.

TexHnueckne yCTpOMCTBA U TEXHOJIOTMYECKHE MTPOLECCHI: JO3UMETpP, Kamepa
Bunbcona, siaepHBIi  peakTop, TEPMOSACPHBIM peakTop, aroMHas Oomoa,
MarHUTHO-PE30HAaHCHAsi ToMorpadusi.

Yuenuueckuit sxcnepumenm, nadvopamopnvie pabomaoit, npaKmuKym.

HccnenoBanne TpeKOB 4acTHIL (110 TOTOBBIM (oTOrpadusim).

HccnenoBanne pagnoakTUBHOTO (hOHA C UCTIOIB30BAHUEM JI03UMETPA.

N3yuenue norioiieHus: 6eTa-4yacTULl aTFOMUHUEM.

Pa3znea 8. DiieMeHTBI aCTPOHOMMHU U ACTPOPU3UKH.



DTtansl pa3BUTHS aCTPOHOMUU. [IpuKiIanHOE U MUPOBO33PEHUECKOE 3HAUCHUE
acTpoHoMHH. [IpUMEHUMOCTh 3aKOHOB (U3UKK IS OOBACHEHUS MPUPOJIBI
KOCMHYECKUX OOBEKTOB.

Metonbl acTpoHOMUYECKUX HccaeqoBaHui. (COBpEMEHHbIE ONTHYECKUE
TEJIECKOIIbI, PAJAMOTENECKOIbI, BHEATMOC(HEpHAast aCTPOHOMUS.

Bun 3Bé3nHoro neba. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, WX BHUAUMOE
JBH>KCHUE.

Conneynas cucrema.

Connue. ConHeunasi akTUBHOCTb. McTounuk sHepruu CoJiHIa U 3BE3.

3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKU. [[narpamma «CreKTpaJibHbIN KJIacc —
CBETUMOCTBY». 3BE3/bl TJIABHOW IOCIEI0BATEIBLHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» ISl 3BE3]l TJIABHOM MOCJIENOBATEIbHOCTU. BHYTpeHHEE CTpoeHue
3BE31. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKICHUU U 3Bostonnu CojHua U
3BE3/. DTambl )KU3HU 3BE3I.

Muieunbiii I[Iyts — Hama I'anmaktuka. [lonoxenue u aBwkenue CoJiHIIA B
lNanaktuke. Tunel ranakTuk. PaguoranakTuku u kBazapbl. YEpHbBIE OBIPHI B siApax
rajakTHK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa66sa. Pazberanue ranakTuk.
Teopust bosbioro B3peiBa. PenmnmkToBOE H3ITydeHUE.

MacmrabHas cTpyktypa Beenennoil. MeTtaraiaktuka.

Hepeménnnie mpo6iemMbl aCTPOHOMUHU.

Yuenuueckue nabnwoenus.

HaGmronenust 3B€3qHOr0 HeOa HEBOOPYKEHHBIM TJ1a30M C HCIOJIb30BAHUEM
KOMITBIOTEPHBIX MPUIOKEHUN JJIsl OTPEeTCHHs TOJI0KEeHHsI HeOeCHBIX 00BEKTOB
HAa KOHKDETHYIO JaTy: OCHOBHbIE c03Be3/usi CEBEpHOIro MONyLIapus U SIPKHE
3BE3/BI.

HaGmonennst B Tenmeckon JIyHBI, IUIaHET, TYMaHHOCTEH U 3BE3IHBIX
CKOIUICHUHU.

Du3YeCKUH MPAKTHKYM.

CniocoOb1 n3MepeHus: GU3NIECKUX BEIMYUH C HUCIIOJIH30BAHUEM aHATOTOBBIX
U [UQPPOBBIX U3MEPUTEIHHBIX MPUOOPOB U KOMIBIOTEPHBIX JTATYUKOBBIX CHCTEM.
AOCOJIOTHBIE M OTHOCUTEIIbHBIE TIOTPEIIHOCTH U3MEPECHUN (DU3UIECKUX BEIIUMUYHUH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUM, HCCIEAOBAHMM  3aBUCHUMOCTEU
du3nUecKnX BENWYMH, MPOBEPKA TMPEIOKEHHBIX THUIOTE3 (BBIOOp W3 pador,
ONMCAaHHBIX B  TEMATHYECKUX  paslenax «YUYCHUYECKUU  OKCIIEPUMEHT,
nabopaTopHbie padOThI, MPAKTUKYM).

0O0o0maomee MoOBTOPEHUE.



O600uieHne U cucTeMaTH3alus COJIEpPKaHUs pa3liesoB Kypca «MexaHHuKay,
«MonexynspHas (pu3nKa U TEPMOJUHAMUKA», «DNEKTpoaAuHaMuKay, «Konebanus
U BOJHBDY, «OCHOBBI CIEUUATBHON TEOpPUH OTHOCHTEIBbHOCTHY», «KBaHTOBas
puznka», «3IEMEHThl ACTPOHOMHUH U aCTPOPUIUKI.

Ponr ¢u3ukm w  acTpOHOMUHM B DKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM U A3THUYECKOM cepax AesTENbHOCTH YeJIOBEKa, POJb U MECTO (PU3UKU
U aCTPOHOMMM B COBPEMEHHOW HAyYHOW KapTHHE MHUpPA, 3HAYECHUE ONUCATEIIBHOM,
CUCTEMATU3UPYIOIeH,  OOBSICHUTENBHOM W  MPOTHOCTHUYECKOW  (DYHKIIMIA
¢uznueckoi Teopuu, poiib PU3NUECKON TeoOpuu B (HOPMUPOBAHUM TTPEICTABICHUN
0 (¢u3NUECKOW KapTHUHE MHUPA, MECTO (PU3NYECKON KapTUHBI MUpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX IPEACTABIECHUN O IPUPO/IE.

MexnpeaMeTHbIe CBA3H.

N3yuenue kypca ¢usuku yrioyonéaHoro ypoBHs B 11 kmacce
OCYLIECTBIISIETCS. ¢ YUYETOM COJIEPIKATEIBHBIX MEKIPEAMETHBIX CBA3EH C KypcamH
MaTEeMaTUKU, OMOJIOTUH, XUMUH, Teorpaduu ¥ TEXHOJIOTUH.

Mesicnpeomemmuvle nonamus, C64A3aHHblE C U3YUEHUEM MEMO008 HAYUHOZ0
no3HanuA: SABIICHUE, HAay4yHbIH (DakT, runoresa, (pusmyeckas BeIWYMHA, 3aKOH,
Teopus, HaONIOJCHUE, SKCIEPUMEHT, MOJCIMPOBAaHUE, MOJEib, H3MEpPEHHE,
HOTPELIHOCTH U3MEPEHNH, N3MEPUTENbHBIE TPUOOPHI, I(poBast 1abopaTopHsL.

Mamemamuka: peEUICHUE CUCTEMbl YypaBHEHUH. TpuUroHOMeTpuYecKue
(YHKIMH: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUI'OHOMETPUYECKOE
TOXKJECTBO. BEKTOpBI M MX NPOEKIMH Ha OCU KOOPJAMHAT, CIOXKEHUE BEKTOPOB.
[IpousBoansle 31emMeHTapHBIX (yHKUUN. [Ipu3sHaku nogoOUS TPEYroJIbHHUKOB,
ompeesIeHUE TUIONIAaU TUIOCKUX GUryp U 00bEMa Tel.

Buonozua: >nextpuyueckue SIBICHUS B KUBOW NpuUpOE, KojieOaTelbHbIE
JIBVOKEHUS B JKUBOW IIPUPOJE, DKOJIOIMYECKUE PHUCKM IIPpU IPOU3BOJCTBE
NEKTPOIHEPTUH,  DJIEKTPOMArHUTHOE  3arps3HEHHE  OKPYJKAIOLIEH  Cpelbl,
yJIBTPa3ByKOBasl JIMArHOCTMKA B MEIMIMHE, ONTHYECKHE SBIEHUS B JKUBOU
IIPUPOJIE.

Xumusn: CTpOEHUE aTOMOB M MOJIEKYJ, KPUCTAININYECKAsI CTPYKTypa TBEPIBIX
TEeJI, MEXaHU3Mbl OO0pa30BaHUS KPUCTANIMYECKONW PEIMIETKH, CIEKTPaJIbHBIHN
aHaIN3.

I'eocpagpua: wmarauTHble TIONIOCA 3€MJIM, 3alleKM MAarHUTHBIX Py,
doTochEMKA 3eMHOM MOBEPXHOCTH, cericMmorpad.

Texnonozusa: TPUMEHEHHE TIOCTOSSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,
ANEKTpoABUraTeNlb SJKoOU, reHepaTop NMEPEMEHHOI0 TOKA, WHAYKIMOHHAs Ie4b,
JMHUM 3JIEKTpoNepeay, 3IEKTPOABUraTeNb, pajap, paIuonpHUEMHHK, TEJIEBU30p,
anteHHa, Ttenedon, CBY-meub, ynbTpa3ByKoBas JUAarHOCTUKA B TEXHUKE,



MIPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTUKA, COJHEUHas OaTapesi, CIIyTHUKOBBIE
MIPUEMHHKH, SIICPHAsI SJHEPTEeTUKA U DKOJIOTMYECKUE aCIIEKThI €€ pa3BUTHUA.



IINTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA [TPOI' PAMMBI 110 ®U3UKE
HA VYPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHMAJIMYHOCTHBIE
PE3VJIbTATDI

JIMYHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE Ppe3yJbTAThl OCBOCHUSI Yy4yeOHoro mnpeaMera «Duszukan
JOJKHBI OTPakaTh TOTOBHOCTH U CIIOCOOHOCTH 00YYAIOIINXCSI PYKOBOJACTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM ILIEHHOCTSIM POCCUHUCKOTO OOIIECTBA, PACIIUPEHUE >KU3HEHHOTO
ONbITa U OMbITA ACATEIBHOCTH B IMPOLECCE peanu3ali OCHOBHBIX HaIlpPaBICHUU
BOCIIUTATEIbHOMN AEITEIBHOCTHA, B TOM YUCJIE B YACTH:

TPAKAAHCKOT0 BOCIIUTAHMS:

e CcPOPMHUPOBAHHOCTh TPAXKJAHCKOHW  MO3UIMU  OOydYalolmerocss  Kak
AKTUBHOT'O U OTBETCTBEHHOTO WJIEHA POCCUMCKOTO OOIIECTRA;

e TMPUHITHE TPATUIUOHHBIX OOIICUYETIOBEUCCKUX T'yMAaHUCTUUYECKUX U
JIEMOKPATUYECKUX [IEHHOCTEM;

e TOTOBHOCTbH BECTH COBMECTHYIO JIESITEJIBHOCTh B MHTEpECAX IPaXKJaHCKOTO
oOmecTBa, y4yacTBOBaTh B CaMOYIpaBICHMHM B 00pa3oBaTebHOU
Opra”Hu3anuy;

e YMEHHE B3aMMOJCHUCTBOBATH C  COLMAJIbHBIMM  HWHCTUTYTAMU B
COOTBETCTBHHM C UX QYHKIUAMH U Ha3HAUCHHUEM;

e TOTOBHOCTb K TYMAaHUTAPHOU U BOJOHTEPCKOM JIESTEIBHOCTH.

NAaTPHOTUYECKOI0 BOCIIUTAHUSA:

e chOpMHUPOBAHHOCTH POCCUICKOHU TpakIaHCKOU UJICHTUYHOCTH,
NIaTPUOTU3MA;

e IICHHOCTHOE OTHOLICHUE K TI'OCYJAPCTBEHHBIM CUMBOJIAM, JOCTHKECHUIM
POCCHIMCKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

e c(hopMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHHUS,;

e CIIOCOOHOCTh OIICHMBATh CUTYAIIMI0 W MPUHUMATh OCO3HAHHBIE PEIICHHS,
OPUEHTUPYSACh HAa MOPAIBHO-HPABCTBEHHBIE HOPMBI U LEHHOCTH, B TOM
YUCJIE B IE€ATEIIBHOCTU YYEHOTO;

e OCO3HAHME JIMYHOIO BKJIaJla B MOCTPOEHUE YCTOMYMBOIO OYyILIEro.

3CTETHYECKOI0 BOCIIUTAHUSA:

e OCTETUYECKOE OTHOLICHHWE K MHPY, BKIIOUYAS OCTETUKY HAY4YHOTO
TBOPYECTBA, MPUCYIIETO (PU3NYECKOM HayKe.

TPYAOBOI'0 BOCIIUTAHUA:



MHTEpEeC K pa3iIuyHbIM chepaM npodeccuoHaNbHON NeATeIbHOCTH, B TOM
quclie CBS3aHHBIM C (U3MKOW © TEXHWKOW, YMEHHE COBEpIIaTh
OCO3HAaHHBIN BBIOOP OyaylIel npodeccun U pean30BbIBATH COOCTBEHHbIE
KU3HCHHBIC TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUI0O U €amMOOOpa3OBaHUIO B
o0nacTu (HM3UKHM HA MIPOTSKEHUH BCEH KU3HU.

IKOJIOIrH4€¢CKOro BOCIuTaHus:

c(OpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIbTYpPbI, OCO3HAHHE TJI0OATBHOIO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IUIAHUPOBAHUE U OCYLIECTBIICHUE JCUCTBUUA B OKPYXKAIOWIEW Cpelle Ha
OCHOBE 3HAHMS LIEJIEN YCTOMYMBOIO Pa3BUTHUSI YEIOBEUYECTBA;

paclIMpeHue ONbITa JESITEIbHOCTH 3KOJOTMYECKOW HAIpPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 0 PUBHKE.

HEHHOCTH HAYYHOI'O ITIO3HAHMUA

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3UUECKON HAYKH;

OCO3HAHUE IIEHHOCTUM HAYYHOW [ESITEJIBbHOCTH, FOTOBHOCTh B IPOIIECCE
u3ydeHus: (U3UKH OCYIIECTBIISITh MPOEKTHYIO M HCCIEIOBATEIBCKYIO
NEATEIIbHOCTh UHIUBUAYAIBHO U B IPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbHI

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIEC Y4eOHbIE 1eHCTBUSA
Bba3oBble JJornuecKkue 1eicTBUA:

CaMOCTOSITETLHO ~ (OPMYITUPOBATh W AKTYAIH3UPOBATH  IPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIPENICTISATh METN NEATEIHHOCTH, 3a/1aBaTh MapaMeTpbl U KPUTEPHH WX
TOCTH)KCHUS;

BBISIBJISITh 3aKOHOMEPHOCTH ¥ TPOTHBOPEUYUS B pPaCCMaTpPUBAEMBIX
(bU3HUECKUX SABICHUSX;

pa3pabaThiBaTh TUIAH PEIICHUS MPOOIEMBI ¢ YIETOM aHAIM3a UMEIOIIHXCS
MaTepHATbHBIX U HEMAaTePUATBHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JICSATEIBHOCTh, OIEHUBATh COOTBETCTBUE
PE3YNIBTATOB LEJSIM, OIICHUBATH PUCKHU TIOCJIC/ICTBUN JEATEIHHOCTH;
KOOPJMHUPOBATh W  BBIIONHATH PpabOTy B YCIOBHSIX pPEaTbHOTO,
BUPTYaJIbHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE TIPH PEIICHUH )KU3HEHHBIX TTPOOJIEM.

ba3oBbie HCCJICA0BaATC/IBCKHUC IleﬁCTBHﬂ:

BJIQ/ICTh HAYYHON TEPMHUHOJOTHUEH, KITFOYCBHIMHU MOHITUSIMUA W METOJIAMHU
bu3nYeCcCKON HAYKH;



BJaJ€Th  HABbIKAMM  y4€OHO-MCCIIEIOBATEIbCKOM M MPOEKTHOU
NEeATeNIbHOCTH B 00JlacTh (PU3UKH, CIHOCOOHOCTbIO M TOTOBHOCTHIO K
CaMOCTOSITEJIbHOMY TOUCKY METOJIOB pEIIeHUs 3a1ad  (PU3NYECKOro
COJIep>KaHMsl, TPUMEHECHUIO PA3IUYHBIX METOJIOB ITO3HAHUS,

BJIaJE€Th BHJIAMM JEATEIbHOCTH MO TMOJYYEHUIO HOBOTO 3HAHUA, €ro
UHTEpIpETaliy, MPeoOPa30BaHUIO U TPUMEHEHUIO B PA3IMUHBIX YUeOHBIX
CUTyallUsiX, B TOM YHCIIE MPU CO3JaHUU Y4YEOHBIX MPOEKTOB B 00JACTU
buzuky;

BBISIBJIATh MPUUYUHHO-CJICJACTBEHHBIC CBS3M U aKTyaJIM3UpPOBATH 3aj/1ady,
BBIJIBUTATh THUNOTE3y €€ peIIeHUs, HaXOAuTh apryMEHThl IS
JI0OKa3aTeIbCTBA CBOUX YTBEPXKICHHM, 3a/laBaTh MapaMeTpbl U KPUTEPUU
pelieHus;

aHAIM3UPOBATH MOJYYEHHbIE B XOJ€ pEIICHHs 3aJayd pPe3yJbTaThl,
KPUTHUUYECKHU OIEHUBATh MX JIOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B
HOBBIX YCJIOBUSX;

CTaBUTh U (POPMYNIHPOBATH COOCTBEHHBIE 3a/layd B 00pa30BATEIbHOU
NESATEeILHOCTH, B TOM YHUCJIE IPU U3YUYEHUU (PUBHKY;

JaBaTh OLICHKY HOBBIM CHUTYaIlUsSM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;
YMETh TMEPEHOCUTh 3HAHUS 10 (U3MKE B MPAKTUYECKYIO 00JacTh
KU3ZHEEATEIHbHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;
BBIJIBUTATh HOBBIE UJIEH, NPEIaraTh OpUrHHAIbHbBIE TTOJIXOIbI U PEIICHUS;
CTaBUTH IPOOJIEMBI U 33/1a4H, JIOIMYCKAIOLIME aTbTePHATUBHbBIC PEIICHMUS.

PabGora ¢ undgopmanmeii:

BJIQ/ICTh HABBIKAMHU TOJY4YeHUS MHPOpMANUU (PU3NYECKOTO COACpKaHUS
U3 HCTOYHHMKOB DPA3HBIX THUIOB, CAMOCTOSATEIHHO OCYIIECTBIATH IOUCK,
aHaIM3, CHCTEMATHU3aIMI0 M HHTEPHpETalni0 UH(POpPMAIMU Pa3THUUYHBIX
BUJIOB ¥ (JOPM TIPEICTABIICHHUS,

OIICHMBATh JIOCTOBEPHOCTH UH(OPMAITUH;

UCTIONIb30BaTh CpeACTBAa HWHMOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJOTUA B  PEHNICHUHM  KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX H
OpraHW3allMOHHBIX 3a7a4 C COOJIOJCHHEM TpeOOBaHUN SPrOHOMUKH,
TEXHUKW O€30MaCHOCTH, THUTHEHBI, PECYypCOCOEpeKEHUs, MPABOBBIX H
ATUYECKUX HOPM, HOPM MH(OPMALIMOHHON 0€30MacHOCTH;

co37aBaTh TEKCTHI (PM3MUECKOTO COJEPKaHMUS B PA3NHYHBIX (popmaTtax ¢
yua€TOM Ha3HadeHUS WHPOPMAIMA W IICJICBOM ayJWTOPHUH, BHIOHWpas
ONTUMAJIbHYIO (POpPMY MPECTABICHUS U BU3yaTU3AIIHH.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC yqeﬁﬂble I[eﬁCTBHH:



OCYLIECTBJISITh OOILEHWE Ha Yypokax (U3UKM U BO BHEYPOUYHOU
NEATEIIbHOCTH;

pacno3HaBaTh MPEANOCBUIKM KOH(IMKTHBIX CHUTyallMi H CMAr4arhb
KOH(JIUKTBIL;

Pa3BEPHYTO U JIOTMYHO M3JIaraTh CBOIO TOUYKY 3PEHUs C UCIIOJIb30BAHUEM
SI3BIKOBBIX CPEJCTB;

IIOHMMaTh W UCIOJb30BaTh  NIPEUMYIIECTBA  KOMAaHIHOW U
UHAUBUAYAIBHON paboThI;

BbIOMpATh TEMATHKY W METOJbl COBMECTHBIX JCUCTBUH C y4y€TOM OOIIMX
UHTEPECOB U BO3MOYKHOCTEHN KaXKJ0r0 YIEHA KOJUIEKTUBA;

IIPUHUMATh 1€JIM COBMECTHOM JIEATEIBbHOCTH, OpPraHU30BbIBATH U
KOOPAUHUPOBATh JEUCTBHUS IO €€ JOCTHIKEHUIO: COCTAaBIIATH ILUIAH
JEUCTBUH, pacnpelesaTh POJU ¢ YYETOM MHEHUHN y4aCTHUKOB, OOCYK1aTh
PE3yNbTaThl COBMECTHOM pabOThI;

OLICEHUBATh Ka4eCTBO CBOETO BKJIAJA U KaXJOTO yYaCTHHKAa KOMAaHIbI B
oO1uit pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npejjaraTb HOBBIE IPOEKTHI, OLCHWBATh WACU C IIO3ULMHA HOBHU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKOU 3HAUMMOCTH;

OCYILIECTBJIATh IO3UTUBHOE CTPATETMYECKOE IIOBEACHUE B Pa3JIMYHBIX
CUTyalUsiX,  MpOSBIATH  TBOPYECTBO U BOOOpaxkeHHe,  OBITh
VHULUATUBHBIM.

PerynsiTuBHbIe YHHBepcaJibHbIe YUueOHbIe JAelicTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO  OCYILIECTBIISITh  ITO3HABATEIBHYIO JEATEIBHOCTh B
obmacth (GU3NKA MU aCTPOHOMHUHM, BBISBIATH NPOOJIEMBI, CTaBUTh U
dbopMyIHpOBaTh COOCTBEHHBIC 3aaUH;

CaMOCTOSITEJIbHO COCTAaBJISATh IJIAH PEIICHUSI PACUETHBIX U KAYECTBEHHBIX
3a/iay, TUIaH BBITIOJHEHUS MPAKTUYECKON padOThl ¢ Y4ETOM HUMEIOIIHUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEANOUYTCHU;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

paclupsiTh  paMKd  y4yeOHOro TMpeiAMeTa Ha  OCHOBE  JMYHBIX
MPEANOYTEHHH;

JenaTh OCO3HaHHBIM BBIOOpP, apryMeHTHpPOBaTh €ro, OpaTb Ha ceo0s
OTBETCTBEHHOCTbH 32 PEILCHHUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

CrIocoOCTBOBaTh (POPMUPOBAHUIO W TPOSBICHUIO JIPYAWIMH B 00JacTH
(Gu3UKHM, TOCTOSTHHO TOBBINIATH CBOW 0OpA30BaTENbHBIM W KYJIbTYpPHBIN
YPOBEHb.

CﬁMOKOHTpOHL, 3MOIII’IOHa.JIl>HbII7[ HHTEJJIEKT:



JlaBaTh OLIEHKY HOBBIM CUTYalMsIM, BHOCUTh KOPPEKTUBBI B I€ATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YIbTATOB LETSAM;

BJIAJ€Th HABBIKAMU I[IO3HABaTEIbHOM pedliekcuu Kak OCO3HAaHUS
COBEPIIAEMBIX JEHUCTBUM U MBICIUTEIBHBIX MPOLECCOB, UX PE3YIBTATOB U
OCHOBaHMU;

UCIIOJIB30BaTh MPUEMBI pedIIeKCUU [Jii OLEHKH CUTyallud, BbIOOpa
BEPHOTO PEIIEHHUS;

YMETh OLICHUBAThb PUCKM U CBOECBPEMEHHO NPUHHUMATH PELICHUA MO MX
CHIKCHHUIO;

IIPUHUMATh MOTHUBBI M apryMEHTbl JPYIMX IPU aHaIU3€ pPE3yJbTaTOB
JIEATEIIbHOCTH;

NpUHUMATH Ce0sl, TOHMMAas CBOM HEJOCTATKU U JOCTOMHCTBA;

IIPUHUMATh MOTHUBBI M apryMEHTbl JPYIMX IPU aHaIu3€ pPE3yJbTaTOB
JIEATEIIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA ONTUOKH.

B mporecce AOCTHKEHHUS JIMUHOCTHBIX PE3YJbTaTOB OCBOEHUSI MPOTPAMMBI I10
¢uszuke Uil ypoBHS cpeAHero ooOmiero oOpa3oBaHus Y  00ydaromuxcs

COBEPIIICHCTBYETCS AMOIMOHATBHBIN WHTEJUICKT, pEATOoJIararomnii
c(hOpMHUPOBAHHOCTD:
e CaMOCO3HAHHUSA,  BKJIIOYAIONIETO  CHOCOOHOCTh  MOHMMATh  CBOE

HMOIIMOHATILHOE COCTOSIHUE, BUIETh HAIIPaBJICHUS Pa3BUTHUSI COOCTBEHHOMU
AMOITMOHATILHOM c(epbl, OBITh YBEPEHHBIM B CeOe€;

CaMOpETyJTUPOBaHMs, BKIIOYAIOUIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIHOCOOHOCTH aJanTUPOBATHCA K
AMOIIMOHATBFHBIM WM3MEHEHHUSIM U TPOSBISATH THOKOCTH, OBITH OTKPBHITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIONIEH CTPEMIICHUE K IOCTHXKEHHIO 11U
U yCIIeXy, ONTUMHU3M, HHUIIMATUBHOCTh, YMEHUE JEHCTBOBAThH, UCXOS U3
CBOUX BO3MOKHOCTEH;

OMIIATUHU, BKIIOYAIOMIEH  CIMOCOOHOCTh TMOHUMATh  SMOIMOHAIBHOE
COCTOSIHUE JPYTHX, YUYUTHIBATH €ro TMpH OCYIIECTBICHUU OOIICHHUS,
CIIOCOOHOCTh K COYYBCTBHUIO M COTIEPEKUBAHUIO;

COIMANIBHBIX ~ HABBIKOB, BKIIIOYAIOMINX  CIIOCOOHOCTh  BBICTPaWBATH
OTHONICHUS C APYTMMH JIOJbMHU, 3a00TUTHCSA, TPOSBIATH WHTEpPEC U
paspeniaTb KOH(JIUKTHI.

INPEAMETHBIE PE3VJIbTATDI



K koniy oOyuenuss B 10 knacce mpeaMeTHbIE pPe3ysibTaThbl Ha YriayOJEHHOM
YPOBHE JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOITUXCS YMEHUI:

MOHUMATh POJb (PU3UKK B  HKOHOMHUYECKOM, TEXHOJOTMYECKOMH,
HKOJIOTHYECKOM, COIMMAJIBHOM M 3THYECKOM cdepax eaTeabHOCTH
YeJIoBeKa, POJb U MECTO (PU3MKU B COBPEMEHHOW HAy4YHOH KapTHHE MUpa,
3HAUEHUE OIHUCATEIbHOM, CHUCTEMATU3UPYIOUIeH, OOBICHUTENBbHON U
NPOTHOCTUYECKOW  (YyHKIUN  (QuU3MUECKONW TEOpuu —  MEXaHUKH,
MOJICKYJISIPHOM (PUBMKHA U TEPMOJUHAMHKHU, POJIb (PUBHUECKON TEOpUH B
dbopMupoBaHUU MPECTABICHUIN 0 PU3NUECKON KapTUHE MUDPA;

paznuyath YCJIOBUS TNPUMEHUMOCTH MoJeied (u3nyeckux Teln u
OpolLeccoB (SIBJIEHUI): HHepUMalbHAs CcHCTeMa OTCYETa, aOCONIOTHO
TBEPAOE TENO, MaTepuajbHas TO4YKa, PABHOYCKOPEHHOE [IBU)KEHUE,
CBOOOJIHOE TmajeHue, alCONIOTHO yhpyras aeopmariusi, aOCOIIOTHO
yIpyroe u abCOJIIOTHO HEYNPYroe CTOJIKHOBEHHUS, MOJIEIH Ta3a, )KUIKOCTU
U TBEPAOIrO (KpUCTAJUIMUECKOT0) Tela, UeaJbHbIi ra3, TOUeUHBIA 3apsij,
OJTHOPOJIHOE 3JIEKTPUUECKOE MOJIE;

paznmuyath yCJIOBHS (TpaHUIBI, O0JACTH) MNPUMEHUMOCTH (HU3UIECKHUX
3aKOHOB, IMOHMMAaTh BCEOOIMMM xapakTep (yHIaMEHTaJbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCMOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHANMM3UPOBATh M OOBACHATH MEXAHMUYECKHE IMIPOILIECChl U SBJICHHS,
UCIIOJIb3YSl OCHOBHBIE IMOJOKEHUS U 3aKOHBI MEXAHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO JIBM)KCHHS, (OPMYJIbl KMHEMAaTHKH PaBHOYCKOPEHHOTO
IBUKEHUS, TpeoOpasoBaHusi ['anmuiess A CKOPOCTH U TEpPEMEICHUs,
3akoHbl HbIOTOHA, TpPUHUKUN  OTHOCUTENbHOCTH [amuiies, 3aKkoH
BCEMHUPHOTO TATOTEHUS, 3aKOHBI COXPAHEHUS MUMITYJIbCa U MEXaHHYECKOMN
SHEPTUH, CBSI3b PA0OTHI CHJIBI C M3MEHEHHEM MEXaHUYECKOW SHEPTHH,
yCIOBHUSl paBHOBECUsI TBEPAOro Tena), MPU HTOM HUCIOJIb30BATH
MaTeMaTH4IECKOe BBIPA)KECHUE 3aKOHOB, YKa3bIBaTh YCHOBUS
NIPUMEHUMOCTU (PU3UUYECKHUX 3aKOHOB: TIpeoOpa3zoBanuii ["anumnes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpaHEHHS UMIIYJbCa U
MEXaHMYECKOW SHEPTUH, 3aKOHA BCEMUPHOI'O TSATOTEHUS;

aAHAM3UPOBATH M OOBSICHATH TEIJIOBBIC MPOIECCHI U SIBJICHUS, UCTIONB3YS
ocHoBHble monokeHus MKT u 3akoHB MONEKYISIpHOW (UBUKKA W
TEPMOJAMHAMUKHU (CBSI3b JIABJICHUS MJACAJIBHOTO Ta3a CcoO CpeaHew
KMHETUYECKOM SHEPrueM TEIUIOBOrO ABMXKEHUS WM KOHILIEHTPAUHMEH €ro
MOJIEKYJI, CBSI3b TEMIEPATyphl BEIIECTBA CO CPEIHEN KUHETUYECKOU
SHEPrueu TEIJIOBOTO JBMKECHMS €r0 YacCTHIl, CBA3b JIABJICHUS UIECAIBHOTO
raza C KOHIEHTpaUWEHd MOJEKYyJl U €ro TeMIlepaTypoi, YpaBHEHHE
MenpaeneeBa—Kianeiipona, mNEpBbIA 3aKOH TEPMOAWHAMUKH, 3aKOH



COXpPaHEHMSI PHEPIHHM B TEIJIOBBIX MPOIECCaX), IPU ITOM HUCIIOIb30BaTh
MaTEMaTH4ECKOE BBIPAKECHUE 3aKOHOB, YKa3bIBaTh YCHOBUS
MPUMEHUMOCTH ypaBHeHUa MeHneneeBa—Knaneipona;

aQHAJU3UPOBATH U OOBSACHATH DJICKTPUUECKUE SIBICHUS, WCHOJb3Yys
OCHOBHBIC TIOJIOKEHUSI U 3aKOHBI JICKTPOJAUMHAMUKH (3aKOH COXpPaHCHUS
AIEKTPUYECKOTO 3apsiza, 3aKOH Kynona, MOTEHIIMAJIBHOCTh
AJIEKTPOCTATUYECKOTO TMOJIA, NPUHUUN CYNEPHO3UIUUA DICKTPUUECKUX
MoJIEH, MPU 3TOM YKa3blBas YCJIOBHUS MPUMEHUMOCTH 3akoHa Kyrona, a
TaKX€ TMPAKTUUECKHM BaXKHBIE COOTHONIEHHMS: 3aKOHbI Oma Il ydacTka
Henu U JJIsl 3aMKHYTOM SJIEKTPUUYECKOM uenu, 3akoH J[xoyns—JIeHna,
npaswia Kupxroda, 3akonsr @apazaes A 31€KTPOIN3a);

OMUCHIBATh (PU3NUECKUE TPOILECChl U SIBJCHUS, UCIOIB3YS BEIHUYHHBI:
NepeMENIEHUE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TeJla U CUCTEMBI TEJI, CUIIa,
MOMEHT CHJIbl, JaBJICHUE, TOTEHIMAJbHAsl DJHEpPrus, KUHETUYECKas
DHEPrusi, MEeXaHW4yecKasi SHeprusi, padora CWIbI, LEHTPOCTPEMUTEIBLHOE
YCKOPEHHME, CHJIa TSKECTH, CUJIa YNPYrocTH, Cujia TPEHHUs, MOUIHOCTb,
SHEPrusl B3aWMMOJCUCTBUA Tena ¢ 3emuéil BOMM3M €€ TOBEPXHOCTH,
SHEpPrus ynpyroil paedopmalnid TMPYXKUHBI, KOJIUYECTBO TEIJIOTHI,
aOCcoJIIoTHasl Temreparypa Teja, paboTra B TEPMOAWHAMUKE, BHYTPEHHSS
SHEPrusl HJCAIBHOIO OJHOATOMHOTO Tra3za, paboTa HJeabHOTO Tasa,
OTHOCHUTEJIbHAasi BJIAXXHOCTh Bo3ayxa, KIIJI wuaeansHOro TEmiIoBOIO
JBUTATEJS; DJIEKTPUUECKOE MOJIe, HAMPSHXKEHHOCTh AJIEKTPUYECKOTO MOJIs,
HanpsHKEHHOCTh TOJIST TOYEYHOT'O 3apsifla WIM 3apsHDKEHHOro Iapa B
BaKyyM€ W B JUDJICKTPUKE, MOTEHLIMAT DJICKTPOCTAaTUYECKOrO TIOJI,
pPa3HOCTh  MOTECHIMAJIOB,  DJJICKTPOABIIKYIAsl  CHJa, CHJIa  TOKa,
HanpspKEHHWE, MOIIHOCTh TOKA, DJIEKTpUUYECKass €MKOCTh IUIOCKOTO
KOHJICHCATOpa, COMPOTHBICHHUE Yy4yacTKa LIENH C IOCJEI0BaTEIbHBIM U
NapaJuIeIbHBIM COCIUHEHUEM PE3UCTOPOB, DHEPIHUS AIEKTPUUECKOTO OIS
KOHJICHCATOpa;

OOBSACHATH  OCOOCHHOCTM  MPOTEKAaHWUA  (PUBMUECKUX  SIBIICHUM:
MEXaHMYECKOE JIBMIKCHHWE, TEIUIOBOE JBWKCHUE YaCTHUL[ BEIIECTBA,
TEIJIOBOE pPaBHOBECHE, OPOYHOBCKOE IBIOKeHHE, MU(dy3us, ucrapeHue,
KUIIEHUE U KOHJCHCAWs, IUIABJICHUE U KPUCTAJUIN3ALUs, HAITPABICHHOCTD
TEIUIONEPEIaut, JICKTPU3aLUs TeJl, SKBUIIOTEHUNAIBHOCTh TOBEPXHOCTH
3apsKEHHOT O MMPOBOJIHUKA;

IPOBOJUTH UCCIIETOBAHNIE 3aBUCUMOCTH OJTHON (PH3NYECKON BETUYUHBI OT
OpYyrol €  HCIOJb30BAHWMEM  MOPSIMBIX  M3MEPEHHUM, NOpPU  ITOM
KOHCTPYUPOBaTh YCTAHOBKY, (UKCUPOBATh PE3YJIbTaThl MOJYYEHHOU
3aBUCUMOCTH (DU3UYECKUX BEIWYMH B BuUAE TpadUKOB C Yy4€TOM



aOCOJIOTHBIX MOTPEITHOCTEH U3MEPEHUH, IeNaTh BBIBOIBI IO pe3ybTaTaM
HCCJICTIOBAHMS,;

MPOBOJUThL KOCBEHHBIC W3MEPCHHSI (U3UYCCKUX BEJIMYMH, TMPH ITOM
BBIOMpATh ONTHMAJBHBI METOJ M3MEPCHHS, OIEHUBATh aOCOIIOTHBIC U
OTHOCHUTEJIBHBIC IMTOTPEITHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;
IIPOBOJUTH OIBITHI IO MPOBEPKE MPEIITI0KECHHOW TUITOTE3bI: TUIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTATBHYIO YCTaHOBKY, aHAJTU3HUPOBATH
MIOJIYYCHHBIE PE3YJbTaThl W JCNaTh BBIBOJ O CTaTyce MPEIIOKCHHOU
TUIIOTE3bI;

coOmro1aTh TIpaBuiIa 0E30MacCHOTO TPY/a MPH MPOBEACHUN UCCIICIOBAHUN
B paMKax y4eOHOTO DJKCINEpPUMEHTAa, MpPaKTHKymMa W  y4eOHO-
UCCIICIOBATEILCKOH W TIPOSKTHOW JEATEIBHOCTH C HCIIOJIb30BAaHUEM
U3MEPUTEIBHBIX YCTPOICTB U 1a0OPATOPHOTO 000PYI0BaAHMS;

pemiath pacy€THBIC 3aJa4d C SBHO 3aJaHHOH M HESIBHO 3aJIaHHOMN
du3HUecKol MOJICIbI0: Ha OCHOBAaHWW aHAJIM3a YCIIOBUS OOOCHOBBIBATH
BbIOOp (u3nMueckoil Mojaenu, OTBeuaroleld TpeOOBaHUAM  3ajayw,
NPUMCHATH  (OPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJaThl
(GU3HUECKHX TEOPUH MPU MCIOJB30BAHMM MAaTEMaTHYECKHX METOJI0B
pelIeHus 3a/1a4, MPOBOJUThH PACUEThl HA OCHOBAHWU MMEIOITUXCS JaHHBIX,
aHAIM3UPOBATH PE3YNbTaThl U KOPPEKTUPOBATH METOJbI PEIICHHS C
y4€TOM TIOJTyUYEHHBIX Pe3YyJIbTaTOB;

pemiath KadyecTBEHHbIC 3ajaud, TpeOylolue MPUMEHEHUs 3HAHUM U3
pa3HBIX pa3[e’oB Kypca (PU3MKH, a TaKKE UHTETPAIlUU 3HAHUN U3 JAPYTUX
IPEIMETOB E€CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAUBATH JIOTHYECKYIO
IIEMOYKY PACCYKJIEHUH C OTIOPOI Ha U3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (U3NYECKHE SBIICHUS,

UCIIOJIb30BaTh TEOPETHUYECKUE 3HAHUA 1 OOBACHEHHS OCHOBHBIX
IPUHIIMIIOB pa0OThl U3MEPHUTEIBHBIX PUOOPOB, TEXHUYECKUX YCTPONCTB
Y TEXHOJIOTHYECKUX MPOIIECCOB;

NPUBOJIUTH TPUMEPHl BKJIaJa POCCUUCKUX U 3apyOCKHBIX YUEHBIX-
GU3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO
MUPa, B pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

aHAM3UPOBATH M OIICHUBATH MOCJIECACTBUS OBITOBOWM M TPOU3BOJACTBEHHOM
JESTENHPHOCTH YEJIOBEKa, CBS3aHHOW C (DU3UYECKUMHU TMPOIECCAMH, C
MO3UIUH PKOJIOTHIECKON O€30MacHOCTH, MPEACTABICHUA O PAIMOHATIBHOM
IPUPOJIOTIOIH30BAHNH, A TaK)KE Pa3yMHOM HCIOJIb30BAaHUM JTOCTHIKEHUN
HAyKd W TEXHOJOTHH HJis JaJdbHEWIIET0 pa3BUTHS YEIIOBEUECKOTO
o01IecTBa;



MPUMEHATh pa3inyHble crocoObl padboThl ¢ MHpopMalueil (Hu3nIecKoro
colepKaHUsl C MCIOJb30BAHMEM COBPEMEHHBIX HMH(POPMALMOHHBIX
TEXHOJOTUH, IPH 3TOM HCIOJIb30BaTh COBPEMEHHBIE HH()OpPMALMOHHBIE
TEXHOJOTUU JJIS TOUCKA, NEpepadOTKU M MpEeAbsIBICHUS Y4YEOHOU U
HAyYHO-TIONYJISIPHON MH(POPMALIMH, CTPYKTYPUPOBAHUS U MHTEPIpPETALUN
uH(pOpMALK, TOJYYEHHOW M3 Pa3IMYHBIX HCTOYHUKOB, KPUTUUYECKU
aHANIM3UPOBATH  MOJIy4aeMyro  HMH(GOpPMAUI0O M  OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaiM3a UCTOYHUKA UHPOpMALIUK;

POSIBIIATH OpraHu3alMOHHbIE u M03HABaTEJIbHBIC YMEHUS
CaMOCTOSATEJILHOTO ~ NPHUOOPETeHHs  HOBBIX 3HAHUW B Ipolecce
BBITMIOJTHEHUS TPOSKTHBIX U y4eOHO-UCCIEA0BATEIbCKUX PadoT;

paboTaTh B TpyNIe C MCIOJHEHUEM pPa3IUYHbIX COLMAIIBHBIX POJEH,
IUTAHUPOBATH Pa0OTy TPYIIIbI, PAlMOHAIBHO PACIPENEIATh ACSTEIbHOCTD
B HECTaHJApTHBIX CUTYalUsAX, aJ€KBATHO OIICHUBATh BKJIAJ KAXKIOTO W3
YYaCTHUKOB I'PYIIIBI B PEIICHHE pacCMaTpUBAaeMOM TPOOIEMBbI;

NPOSIBIATh MOTHBALIMIO K Oyaymieil mpogecCuOHAIbHON AESITEIbHOCTH 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO TPOPHIIS.

K xouny oOyuenust B 11 knacce mpenMeTHble pe3yJbTaThl Ha YIIIyOJIEHHOM
YpPOBHE JIOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

NOHUMATh PpOJIb (U3UKK B OKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M 3TUYECKOH cepax AesTeIbHOCTH YeJIOBEKa, POJib U MECTO
bU3UKH B COBPEMEHHOW HAay4YHOH KapTHMHE MHpa, POJIb aCTPOHOMHUHU B
MPAKTUYECKON  JICSATCIIbHOCTH YEJIIOBEKAa MW  JAIBHEUIIEM HAy4YHO-
TEXHUYECKOM Pa3BUTUH, 3HAYECHUE OMMUCATEIbHON, CUCTEMATU3UPYIOLIEH,
OOBSICHUTEIFHON W TPOTHOCTUYECKOW (YHKIHMH (U3UIECKOW TEOPUU —
ANEKTPOJANHAMUKY, CHEUUATbHOW TEOPUU OTHOCUTEIBHOCTH, KBAaHTOBOM
busuku, ponab GU3NIECKON TEOpuu B (POPMUPOBAHUU TPEACTABICHUN O
¢dusznueckor KapTUHE MHpaA, MECTO (U3UUECKONW KapTUHBI MUpa B 00IIeM
PSAly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MIPEICTABICHUN O IPUPOJE;
paznuyaTh YCJIOBHS TPUMEHHMOCTH MoJene (u3ndeckux Ten u
IPOLIECCOB  (SBJICHUM): OJHOPOJHOE DIIEKTPUUYECKOE M  OJHOPOIHOE
MarHUTHOE TIOJIsI, TAPMOHUYECKUE KOJICOAHUs, MAaTEMAaTUICCKUN MasSTHUK,
UJCAIBHBIN TPY>KUHHBIM MAasITHUK, TAPMOHHYECKHE BOJIHBI, HUACAJIbHBIN
Kosie0aTebHBIN KOHTYp, TOHKAS JIMH3a, MOJICNIEH aToMa, aTOMHOTO SiApa |
KBAaHTOBOM MOJIC/IN CBETA;

paszinyath YyCJIOBHUS (TpaHULbI, 00JacTH) NPUMEHUMOCTH (HUIUYECKUX
3aKOHOB, MOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTaJbHBIX 3aKOHOB U
OTPAaHUYEHHOCTb UCTOJIb30BAHUS YaCTHBIX 3aKOHOB;



aHAIM3UPOBATh U OOBSCHATH 3JEKTPOMArHUTHBIE IMPOILECCHl U SBJICHUSA,
UCIIOJIb3Ysl OCHOBHBIE TIIOJIOXKEHUS M 3aKOHBl DJJIEKTPOJAMHAMHUKUA H
CHeUUalbHOW  TEOPUHM  OTHOCHUTEIBHOCTHM  (3aKOH  COXpaHEHUus
ANEKTPUYECKOro 3apsiaa, cuina Awmmepa, cwia JlopeHua, 3akoH
ANEKTPOMArHUTHOM  WHAYKUWMH, npaBuino  Jlenma, cBsa3p  OJIC
CAaMOMHAYKIIMM B DJJIEMEHTE DJJEKTPUYECKOM IeMM CO CKOPOCTBIO
U3MEHEHMs] ~ CWJIbl  TOKa,  IMOCTYyJaThl  CIEUHUAIBbHONM  TEopuu
OTHOCHUTEJIbHOCTH DUHIIITEHHA);

aHAIM3UPOBATH U OOBIACHITH KBAHTOBBIE MPOLIECCHI U SABJICHUS, UCTIONb3YS
NOJIO)KEHHUsSI ~ KBaHTOBOM  (¢u3uKM  (ypaBHeHMEe  DWHIITEWHa  AJid
dororddexra, mnepBbli U  BTOpod moctynatel bopa, mnpuHUUMI
COOTHOILIEHUS HeonpeaenénHocteil ['eiizenOepra, 3aKOHBI COXpaHEHUs
3apsAI0BOTO U MAacCOBOTO YMCEN U DHEPTUU B SIEPHBIX PEAKIMSIX, 3aKOH
PaIMOaKTUBHOTO pacmaja);

ONMKCHIBATh (DU3UYECKUE MPOLECCHl M SBJICHHS, MCIOJIb3YyS BEIUYUHBI:
HANPsHDKEHHOCTD AJEKTPUYECKOTO TOJIs, MOTEHIHAN JIEKTPOCTATUYECKOTO
MoJIsl, PAa3HOCTh TMOTEHIMATOB, JJIEKTPOABMKYIAS CHJIA, WHIYKIUS
MarHUTHOTO TIOJII, MarHUTHBIM MOTOK, cujia AMIepa, UHIYKTUBHOCTbD,
AJIEKTPOJIBWKYIAsl CHJIAa CAMOMHAYKLHH, SHEPrUs MAarHUTHOTO IOJIs
IOPOBOJIHUKA C TOKOM, PEISITUBUCTCKUM MMIIyJIbC, IOJHAs SHEprus,
SHEpPrusi MOKOsi CBOOOJHOM 4YacTULbl, PHEPIUs U HUMIYJIbC (POTOHA,
MacCOBO€ YHMCJIO U 3apsizl Apa, SHEPTHsI CBSI3U SAPa;

OOBSICHATHL  OCOOEHHOCTHM  NPOTEKaHUs  (U3NYECKUX  SIBICHHI:
AJIEKTPOMArHUTHAsI MHIYKIUS,, CAMOUHYKIIUS, PE30HAHC, UHTEpdEepeHLINs
BOJIH, Judpakuusi, JIuUCHepcus, IOJIHOE BHYTPEHHEE OTpaKeHUe,
dbotoanekTpuueckuii 3pdext (dotodrddexr), ampda- u Oera-pacraibl
a1ep, TaMMa-u3iydyeHue sjep, (u3nyecKkue MNPUHIUNBI CIEKTPATbHOI'O
aHanu3a u paboThI Ja3epa;

ONpENENATh HAIpaBiI€HUE HMHIYKUHWH MAarHUTHOIO MOJS MNPOBOJHHMKA C
TOKOM, cuiibl Amrnepa u cuisl JlopeHna;

CTPOUTH HU300pakeHUE, CO3AaBaeMOe MJIOCKUM 3€pKajioM, TOHKOW JINH30M,
U PACCUUTHIBATH €70 XaPAKTEPUCTUKH;

OPUMEHATh OCHOBOIIOJIAralIINe ACTPOHOMHYECKHE MOHSTHS, TEOPUU HU
3aKOHBI JJI1 aHauu3a M OOBSCHEHHS (U3MYECKUX MPOIECCOB,
OPOUCXOIAIIMX B 3BE3AaX, B 3BE3AHBIX CUCTEMAaxX, B MEXIaJaKTHUYECKOU
cpesie; NBUKEHHS HeOECHBIX TeJl, DBOJIIOIINM 3BE31 U BeeneHHo;
OPOBOJIUTh HCCJIEIOBAaHUE 3aBUCUMOCTEH (U3NYECKUX BEJIUYUH C
UCIIOJIb30BAaHUEM NPSIMBIX HU3MEPEHUH, NP 3TOM KOHCTPYHPOBATh
YCTAaHOBKY, (DUKCHUPOBATH  pe3ynbTaTbl IOJYYEHHOW 3aBUCUMOCTH



(¢u3nuecKuX BEJIMYMH B BHJAE Tpa@UKOB C Y4ETOM aOCONIOTHBIX
MOTPEIIHOCTe  W3MEpeHWi, JenaTh BBIBOABI 1O  pe3yibTaTram
WCCIICIOBaHMS;

MPOBOJUTHh KOCBEHHBIE H3MEpEHUs (U3MUECKUX BEIUYUH, TPU ITOM
BBIOMpATh ONTUMATBHBIA METOJ] W3MEPEHHsI, OIICHWBAaTh a0COIIOTHBIE U
OTHOCHUTEJbHBIC TTOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUIA;
HPOBOJIUTH OTBITHI MO MPOBEPKE MPEATIOKECHHON TUIIOTE3BI: IIIAHUPOBAThH
AKCIIEPUMEHT, COOUpaTh HKCIIEPUMEHTATBHYIO YCTAaHOBKY, aHAIH3UPOBAThH
NOJy4YeHHBIE PE3yabTaThl W JeNaTh BBIBOJ O CTaTyce NPEeIOKCHHON
THITOTE3BI;

OIKCHIBATh METO/IbI TIOTYUYCHHSI HAYYHBIX aCTPOHOMHYECKUX 3HAHUA;
co0roIaTh TpaBwiia 6€30MacHOr0 TPy/la MpU MPOBEACHUH HCCIIeTOBAHUN
B pamMKax y4eOHOro DOKCIepMMEHTa, MpakTHKymMa M  y4eOHO-
MCCIICJIOBATEIIbCKOM W TIPOCKTHON JIEATENHHOCTH C WCIOJIb30BAaHUEM
U3MEPUTEIBHBIX YCTPOICTB U 1a0OPATOPHOTO 00OPYIOBaAHMS;

pemars pacu€THbIC 3aJaddl C SIBHO 3aJaHHOW M HESBHO 3aJ[aHHOW
¢u3ndeckoid MOJENBI0: HAa OCHOBAaHWM AaHAJIMW3a YCIOBUS BHIOMpATh
¢u3ndyecKkue MOJENH, OTBEYalolue TPeOOBaHUSM 3a7add, MPUMEHSTH
(opMyJIbl, 3aKOHBI, 3aKOHOMEPHOCTH U TOCTYJaThl (PU3MUYECKUX TEOpHil
OpY  HCIOJNB30BAHMM MaT€MaTH4YEeCKUX METOJOB pELIeHUs 3ajad,
IPOBOJIUTH PacYETHl HA OCHOBAHUM MMEIOLUXCS JaHHBIX, aHATU3UPOBATh
pe3yabTaThl U KOPPEKTUPOBATh METO/bI PEIIECHUS C YIETOM MOJYyUYEHHBIX
pe3ybTaToB;

pelaTte KaueCTBEHHbIE 3a/Jauyd, TpeOyloulue NpUMEHEHUs 3HAHUNA U3
pa3HBIX pa3zenoB Kypca (QU3UKH, a TAaKKE WHTETpallM 3HAaHUN U3 IPYrUX
OPEIMETOB E€CTECTBEHHO-HAYYHOI'O IMKJIa: BBICTPAUBaTh JIOTUYECKYIO
LIEMOYKY pacCy>KICHHUM ¢ OMOPON Ha U3yUYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH
U hU3HYECKHE SBICHUS;

UCMOJb30BaTh TEOPETUYECKUE 3HAHMUA [UIsI OOBSICHEHHS OCHOBHBIX
OPUHIUIIOB pabOThl U3MEPHUTEIBHBIX MPUOOPOB, TEXHUYECKUX YCTPOHCTB
U TEXHOJIOTUYECKHUX MPOLIECCOB;

IOPUBOAMUTH MPUMEPHI BKJIAJa POCCUUCKUX M 3apyOEeKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, B OOBACHEHHE MPOIECCOB OKPYKAIOILIETO
MHpAa, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHII;

aHaJIM3UPOBATh M OLIEHUBATH MOCIIEJCTBUS OBITOBON M MPOU3BOACTBEHHOMN
JESITeIbHOCTH YENIOBeKa, CBSI3aHHOM € (PU3MUYECKUMHU TNPOIECCAMH, C
MO3HUIMNA SKOJOTHYECKON Oe30MacHOCTH, MPEACTABICHUN O PallHOHATBHOM
MPUPOJIOTIONB30BAaHIH, a TAK)KE€ Pa3yMHOM HCIOJIb30BAaHUM JTOCTHXKEHUUN



HAYKA W TEXHOJOIMUA JUI JAJbHEHIIETO Pa3BUTUSA YEIOBEUYECKOTO
o01IecTBa;

MPUMEHATh pa3inyHble crocoObl padboThl ¢ MH(popMaluel (Hu3nIecKkoro
COJICp’)KaHMsI C HCIOJIb30BAaHUEM COBPEMEHHBIX HH(OPMAIMOHHBIX
TEXHOJIOTUH, TP ITOM MCHOJb30BaTh COBPEMEHHBbIE HHGOPMAIMOHHBIE
TEXHOJIOTUU JUIsl TIOMCKa, TepepabOTKu U TPEeAbsBICHUS y4eOHOW U
HAy4HO-TIOMYJISIPHOW MH(pOpPMAIUU, CTPYKTYPUPOBAHUS U UHTEPIPETALINU
uHopManuK, TMOTYYEHHOW U3 Pa3IMYHBIX HMCTOYHHUKOB, KPUTHUUYECKHU
aHAJTU3UPOBaTh  MOJydyaemMyk  WHPOpMalIMIlO ©  OICHHUBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaJu3a UCTOYHUKA WH(pOpMaIINH;

IPOSIBIISTH OpraHU3aIMOHHBIE u IO3HaBaTEJILHBIE yYMEHUSI
CaMOCTOSITEJILHOTO ~ MPUOOPETEHUsT HOBBIX 3HAHUW B  TIpoIliecce
BBITIOJIHEHUS TPOCKTHBIX U y4eOHO-UCCIEI0BATEIbCKUX padoT;

paboTaTh B TPYIINIE C KCIOJHEHHEM pa3IMYHBIX COIMATIBHBIX POJICH,
IJIAHUPOBATh PAOOTyY TPYIIIBI, PAIMOHAIBLHO PACIIPEACISITh JACATEILHOCTh
B HECTAHJAPTHBIX CUTYyaIlUsSX, aJICKBATHO OIEHMBATh BKJaJ KaXIOTO W3
YYaCTHUKOB IPYMIBI B PEIICHUE pPacCMaTPpUBAEMOM TTPOOIIEMBI;

IIPOSIBJISATh MOTUBAIIMIO K OyayIiei npodecCHOHATbHONU NeATeIbHOCTH T10
CIIEUATIBHOCTAM (DU3UKO-TEXHUUYECKOTO TTPOQUIIS.



TEMATHUYECKOE IINIAHUPOBAHHUE

10 KJIACC
KosnuuecTBo yacoB DJIeKTPOHHBbIE
Ne | HaumenoBaHme
(uudpossbie)
n/ | pa3genoB M TEM Bcer | Konrtpoubn | IIpakTnuec
oOpa3oBaTe/ibHbIE
n NPOrpaMmbl 0 ble padoThI KHe padoThl
pecypcsl
Pa3zaen 1. HAYYHBIA METO/ IIO3HAHUSI ITIPUPO/IBI
Haysssiit Meton bu6mmoreka [{OK
1.1 i 6 0 0 https://m.edsoo.ru/f16b
MTO3HAHUS TIPUPOIBI 6847
Hroro mo pazueny 6
Paznen 2. MEXAHUKA
bu6moreka [IOK
2.1 Kunemaruka 10 1 0 https://m.edsoo.ru/f16b
68d7
bu6moreka [IOK
2.2 JluHaMuKa 10 0 0 https://m.edsoo.ru/f16b
68d7
bu6moreka [IOK
2.3 CraTuka TBEPIOTO TeNa 5 1 0 https://m.edsoo.ru/f16b
68d7
3aKOHBI COXpAHEHUS B bubmorera [JOK
2.4 P 10 1 0 https://m.edsoo.ru/f16b
MEXaHUKe 6847
Hroro mo pazgeny 35

Pazgen 3. MOJIEKYJIAAPHASA ®U3UKA U TEPMOJINHAMUKA

OCHOBBI bu6mmoreka [IOK
3.1 MOJIEKYJIIPHOKHHETHYE 15 1 0 https://m.edsoo.ru/f16b
CKOi Teopuu 68d7
Tepmoaunnamuka. Temno Eubmorexa HOK
3.2 20 1 0 https://m.edsoo.ru/f16b
BbIC MAIITUHBI 68d7
ArperatHble COCTOSIHUS bubnuoreka [JOK
3.3 BeniecTBa. ®azoBbie 14 1 0 https://m.edsoo.ru/f16b
Tepexoabl 68d7
Hroro no paszneny 49
Paznen 4. DJIEKTPOJANHAMUKA
4.1 DIEKTPUYECKOE TT0JIE 24 1 0 bubmuoreka [JOK
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https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7

https://m.edsoo.ru/f16b
68d7

bubnuoreka [IOK

n .
4 | OCTOMHRI 24 0 https://m.edsoo.ru/f16b
AIIEKTPUUYCCKHIA TOK 6347
Toxu B pa3IMYHEBIX bubmmorexa [TOK
4.3 P 6 0 https://m.edsoo.ru/f16b
cpenax 68d7
Hroro no pazgeny 94
Pa3nen 5. PUBNYECKHN MPAKTUKYM
- bubmmoreka [{OK
5.1 16 16 https://m.edsoo.ru/f16b
MIPAKTUKYM 6847
Wroro mo pazueny 16
bu6moreka [IOK
PesepBHOE Bpems 10 https://m.edsoo.ru/f16b
68d7
OBIIEE KOJIMYECTBO 170 16

YACOB I10 ITPOI'PAMME



https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
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11 KJIACC

KoanyecTBO 4acos DJIeKTPOHHBbIE
Ne HaumeHnoBanue
(uudpossbie)
n/ pa3aeyioB U TeM Bcer | KoHTpoabH IIpakTHyeck
o0pa3oBaTe/ibHbIE
n NPOrpaMMmel 0 ble padoThI ue padoThl
pecypchl
Paznen 1. QJIEKTPOIUHAMUKA
bu6mmoreka [{OK
1.1 MaruuTtHOE 10J1e 14 0 0 https://m.edso0.ru/39859
efl
DJIeKTpOMarHuTHa bubmiorexa HOK
1.2 P 13 1 0 https://m.eds00.ru/39859
ST MH Ty KITHSI
efl
Hroro no pazgeny 27
Paznen 2. KOJJEBAHUS U BOJIHBI
Mexanndeckue bubmmorexa T[TOK
2.1 10 0 0 https://m.edso0.ru/39859
KoJieOaHms
efl
ONEeKTPOMarHuTH bubmmorexa TTOK
2.2 P 15 0 0 https://m.edso0.ru/39859
bIe KOJIeOaHmsI
efl
MexaHu4deckue u bu6moreka [IOK
2.3 AJIEKTPOMArHUTHBI 10 1 0 https://m.edso00.ru/39859
€ BOJIHBI efl
bu6moreka [IOK
2.4 OnTuka 25 1 0 https://m.edso00.ru/39859
efl
Hroro no pazgeny 60

Pazgen 3. OCHOBBI CIIEITUAJI

bHOM TEOPUU OTHOCHUTEJBLHOCTH

bubmuoreka [JOK
3.1 Ocnosel CTO 5 1 0 https://m.eds00.ru/39859
efl
Hroro no pazneny 5
Paszgen 4. KBAHTOBASI ®PU3UKA
KopnyckynspHo- bubnuoreka [IOK
41 BOJHOBOM 15 0 0 https://m.eds00.ru/39859
Jyanu3M efl
bu6mmoreka [JOK
4.2 ®dusnka atoma 5 0 0 https://m.eds00.ru/39859

efl



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1

duzuka aTOMHOTO

spa u bu6mmoreka [{OK
4.3 b 5 0 https://m.edso0.ru/39859
3JIEMEHTAaPHBIX
efl
YaCTHLL
Hroro no pazneny 25

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

DJIeMEHTHI bu6mmoreka [{OK
51 aCTPOHOMUH U 12 0 https://m.edso0.ru/39859
acTpopH3UKH efl
Hroro no pazgeny 12
Pa3znen 6. PU3NYECKUMN MPAKTUKYM
PUsHeCK bu6moreka [IOK
6.1 16 16 https://m.edso0.ru/39859
MPAKTUKYM
efl
Hroro mo pazueny 16
Pa3znea 7. OBGOBIIAIOIIEE IOBTOPEHUE
Cucremaruzanus
u 00001TIeHIE
MPEIMETHOTO
COJIepKaHUS U
. bubnuoreka [IOK
7.1 15 0 https://m.edso0.ru/39859
NS TeTbHOCTH, o1
MPUOOPETEHHOTO T
MIPH U3YYCHHUH
Kypca ¢puzuku 10
— 11 xiraccoB
Hroro mo pazgeny 15
bubmuoreka [JOK
PezepBHOE Bpems 10 0 https://m.edso0.ru/39859
efl
OBILEE
KOJIMYECTBO
170 16
YACOB I1O0

I[TPOTPAMME



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
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https://m.edsoo.ru/39859ef1

IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBo 4acoB

Bcero

KoHnTtpoJbHbie
padoThbI

IIpakTH4eckue
padoThbI

dwusuka — pyHaaMeHTaTbHAS
HayKa O TIPHpOJe

Hayunb1it MeToa no3Hanus u
METO/Ibl UCCIIETOBAHUS
(bU3UYeCKUX SIBICHUIN

DKCIIEpUMEHT U T€Opus B
IpoIecce NO3HAHUS IPUPOIBL.
Habmntoienue u 3KCnepuMeHT B
¢buznke

CriocoObl n3mMepeHust GpU3NIECKux
BCINYUH

AGCOIOTHAS M OTHOCUTEJIbHAS
MOTPEITHOCTH U3MEPEHUN
(hbMBUYECKUX BETMYHUH

MogenupoBanue B pusuke. Poib
1 MeCTO (DPM3HKH B
(hopMUPOBaHUHN COBPEMEHHOM
HAay4YHOM KapTUHBI MUpa, B
MPaKTUYECKON JAesITeTbHOCTU
monei

MexaHn4uecKkoe IBIKEHHUE.
Cucrema orcuera.
OTHOCHTENBHOCTD
MEXaHUYECKOTO JBUIKECHHA.
[Ipsimast u oOpaTHas 3a1a9n
MEXaHHUKU

Paaunyc-Bekrop MaTepuanbHOR
TOYKH, €0 MIPOEKIIUH HA OCU
KoopauHaT. Tpaekropus.
Ilepememenune. Cxkopocts. Mx
IIPOEKIIMH Ha OCH KOOpJAUHAT

PaBHOMEpHOE IIPAMOJIMHEWHOE
npkenue. ['papuueckoe
OTIMCAHNUE PABHOMEPHOTO
MPSIMOJIMHENHOTO IBUKEHUS




10

CrnosxeHue nepeMelieHnii u
ckopocrei. Pemenue 3agau

11

HepaBHoMepHOE 1BUKEHHE.
MrHoBeHHas CKOPOCTb.
VYckopenue. IIpsamonnneiiHoe
JABMIKCHHUE C ITIOCTOSHHBIM
YCKOPEHUEM

12

I'padmyeckoe onucanme
HpﬂMOJ’IHHGﬁHOFO JABUKCHUS C
IMOCTOSIHHBIM YCKOPCHHUEM

13

CBoOosiHOE MajieHne. Y cKkopeHue
CBOOOHOTO MAJCHHUS.
3aBUCUMOCTb KOOpJMHAT,
CKOPOCTH, YCKOPEHHS OT BPEMEHHU
U uX rpaduxu

14

JIBm>xeHue Tesa, OpoIeHHOTO
IO/ YTJIOM K TOPU30HTY

15

KpuBonuHeiitHOE IBUXEHHE.
JIBr>KeHUeE M0 OKPY>KHOCTH.
VYrioBas v IMHEWHAs! CKOPOCTb.
[Tepuon u yacrora.
LlenTpoCcTpeMUTETBLHOE U MTOJTHOE
YCKOpEHHE

16

KonTtponsHas padoTa o teme
"Kunemaruka"

17

[TepBriif 3akoH HproTOHA.
HuepimanbHble CUCTEMBI
otcuéta. [Ipunuun
OTHOCHTEIbHOCTH I ammiies.
HeunepuuanbHubie cCUCTEMBI
oTcuéra

18

Cuna. PaBHoelicTByIOLIas cuJja.
Bropoii 3akon HeroTona. Macca

19

B3aumonericteue Ten. Tpetuit
3akoH HproToHa

20

[IpuHIMI cynepno3uuuu CUil.
Pemenue 3a1au Ha MpUMEHEHNE
3akoHOB HproTOHA

21

3aKOH BCEMUPHOTO TATOTEHHUSL.
OKBUBAJICHTHOCThH
rpaBUTAIMOHHOM U MHEPTHOU




MacCChbl

22

Cuna TsKeCTH M YCKOPEHHE
cBOOOTHOTO TaICHUS

23

JIBukeHNEe HEOSCHBIX TET U UX
HNCKYCCTBCHHBIX CITYTHUKOB.
[IepBas kocMu4eckasi CKOpOCTb.
3akonsl Kemnepa

24

Cuna ynpyrocrtu. 3akoH ['yka.
Bec Tena

25

Cuna tpenus. [Ipupona u Bujibl
cun TpeHus. J[BuxeHune B
JKUIKOCTH Y Ta3e ¢ Y4ETOM CHIIbI
COIIPOTHUBIICHHUS CPEBI

26

Jasnenue. ' mapocrarndeckoe
nasnenue. Cuia Apxumena

27

AOGCOJIFOTHO TBEPJIOE TEJIO.
[TocrynarensHoe 1
BpaIaTeIbHOE ABIKEHIE
TBEPJIOTO Tela

28

MoMeHT CHIIBI OTHOCUTEIBEHO OCH
BpaieHus. [lnevo cubl

29

CrnosxeHue cull, IPUIOKEHHBIX K
TBepAoMy Teny. LlenTp Tspkectu
Tena. YCIoBHS PaBHOBECHS
TBepAoro Tena. Buasl paBHOBecHs

30

Pemrenue 3agau

31

KonTtponpHas padoTa o teme
"Ilnunamuka. CtaTuka TBEpAOTO
Tena"

32

Nmnynbc maTepuasbHON TOUYKH,
CUCTEMbI MaTepUaIbHBIX TOUEK.
LlenTp Macc cucTembl
MaTepHualbHBIX TOYeK. Teopema o
JBUKEHHUH LIEHTPa Macc

33

I/IMHy.]'ILC CHJIBI U U3BMCHCHUC
HUMITyJIbCa TCJIaA. 3aKoH
COXpaHCHUSA UMITYJIbCA.
PeakTuBHOE ABMKEHHE

34

MomeHT HMITYJIbCa
MaTepHaﬂLHOﬁ TOYKH.
Hpe,Z[CTaBJ'IeHI/IC 0 COXpaHCHUU




MOMCHTA UMITYJIbCa B
HCHTpPAJIbHbIX MOJIAX

35

Pemenue 3amau

36

PaGora cuibl Ha ManioM U Ha
KOHCYHOM IECPCMCIICHUH.
I'paduueckoe npeacraBieHne
paboThI cHiTbl. MOIITHOCTH CHITBI

37

Kunernueckas sneprus. Teopema
06 N3MEHEHUU KUHETHYECKOU
OHCPIUun MaTepHaanoﬁ TOYKHU

38

[TorenumanpHbIE U
HEMOTEHIUAJIbHBIEC CHIIBI.
[TorenumanesHas 3Heprus. Bropas
KOCMHUYECKasi CKOPOCTh

39

Tperbst KOCMHUYECKAsE CKOPOCTb.
CBs13b paOOTHI HETTOTEHITUATHLHBIX
CHUJI C U3MEHEHUEM MEXaHUYECKOU
SHEPTUH CUCTEMBI TEJ. 3aKOH
COXpAaHEHUS MEXAHUYECKOU
SHEpPruun

40

Ynpyrue u Heynpyrue
CTOJIKHOBEHHS. Y paBHEHHUE

bepnynnu qis uaeanbHOU
JKHUIKOCTH

41

KonTtponsHas padoTa o Teme
"3aKOHBI COXpaHEHHUS B
MexaHuke"

42

Pa3BuTue npenacraBieHuit o
npupoie TermioTel. OCHOBHBIC
nonoxenus MKT. {uddyzus.
BpoyHoBckoe nBmxeHue

43

CrpoeHue ra3000pa3HbIX,
KUJKUX U TBEPJBIX Tell.
XapakTep JBUKCHUS U
B3aUMO/ICHCTBUS YaCTHUI]
BellleCTBa

44

Macca u pazmepsl MOJIEKYI
(aromoB). KonuuecTBo BemiecTsa.
[TocTosinHas ABorapo

45

Temmeparypa. Ternosoe
paBHoBecue. [Ikana Lenscus




46

Pemenue 3amau

47

NneanpHbii ra3. 'a30BbIe 3aKOHBI

48

YpaBHeHue Menpeneena-
Kitanelipona. Pemenue 3amaq

49

AbGcomoTHas Temneparypa. 3akoH
JanproHa

50

N3onpoueccel B uACAIIBHOM ra3e
C IIOCTOAHHBIM KOJIMYCCTBOM
BEIIECTBA

51

I'padmueckoe npeacraBneHne
M30IIPOLIECCOB: U30TEPMa,
n30x0pa, n3obdapa

52

OcnoBHoe ypaBHeHne MKT

53

Pemenne 3amau

54

CBs13b aOCOTIOTHON TeMIepaTyphbl
TEPMOANHAMHYECKON CUCTEMBI CO
CpeaHeN KUHETUYECKON dHEepruen
MTOCTYIATEIBHOIO TEIJIOBOTO
JIBIDKEHUS €€ YaCTHIL

55

O00011eHNEe U CUCTEMATU3 AL
sgagui mo teMe "OcuoBel MKT"

56

KonTtponsHas padoTa o Teme
"OcHoBbsl MKT"

57

TepMoauHamMuyeckasi cuctema.
3agaHue BHENTHUX YCIOBUH JUIst
T/ cucrtemsl. BHemHnue u
BHYTPCHHHE TTapaMETPHI.
[Tapametpsl T/l cuctemsbl kak
CpeHHE 3HAYCHUS BEJIUYMH,
OIMMCBLIBAIOIIMX €€ Ha
MHUKPOCKOTIMYECKOM yYPOBHE

58

Hynesoe nauano
TEPMOJUHAMUKH.
CaMonpounsBosbHas penaKcanus
TJI cuctemsl K TEIIIOBOMY
PaBHOBECHIO

59

Mogenp naeaabHOIO Ta3a B
TCPMOJUHAMUKE. YcaoBus
NPpUMCHUMOCTHU 3TOM MOJAEIH

60

YpaBHeHune Menzeneena-
Kunaneiipona u BeipakeHue Jist




BHYTPEHHEHN 3HEPrun

61

BripaskeHue 11 BHyTpEHHEN
SHEPrUU OJJHOATOMHOTO
WJICATIbHOTO Ta3a.
KBasucrarnueckue u
HECTATUYECKHUE MTPOLIECCHI

62

OnemenTapHas paboTa B
TepMOMHAMHKE. Bhruncienue
paboThI 1o rpaduKy mporecca Ha
pV-auarpamme

63

Tennonepenaya kak crnoco6
M3MEHEHHs BHYTPEHHEH SHEPruu
T/l cuctemsbl 6e3 coBepIICHUS
paboTsl

64

KonBekuus, TEmIOnpoBOIHOCTD,
W3JTy4YCHHE

65

KonmaecTBO TEMIOTHI.
TemnoéMmkocTs Teta. Y aeabHas 1
MOJISIPHAS TETUIOEMKOCTH
BEIIeCTBA. Y AeIbHas TEII0Ta
CrOpaHus TOTIMBA

66

Pacuér konuuecTBa TEMJIOTHI IPH
Teruionepeaayde

67

[Tousarue 00 agnabaTHOM
npouecce. [lepBbIit 3aKkoH
TEPMOIUHAMHUKHU

68

KonunuectBo Temnots! u pabota
KaK Mepbl U3MEHEHHUS
BHyTpeHHe# sHepruun T]]
CUCTEMBbI

69

Bropoii 3akoH TepMOAMHAMUKH
JUIS PAaBHOBECHBIX U
HEPaBHOBECHBIX MTPOLIECCOB.
HeobpaTumocTs mpupoIHBIX
MPOLIECCOB

70

[IpuHIUIIBI AENCTBUS TEMIIOBBIX
maruH. KIT/]

71

MakcumanbHoe 3Hauenue KI1/I.
Huxn Kapno

72

Pemenue 3amau

73

OKOJIOTUYECKHE aCIICKTHI




HNCITIOJIb30BaAHUS TCIIJIOBBIX
nsurareieii. TemioBoe
3arpsi3sHEHUE OKpYXKaroen cpeabl

74

Pemenue 3amau

75

O00011IeHNE ¥ CHCTEMAaTH3aLIH
3HAHHH 10 TEME
"TepmoauHamuka. TernaoBbie
MaIIHHbB"

76

KonTtposnsHas paboTa o teme
"TepmoauHamuka. TernaoBbie
MaIuHb!"

77

[TapooOpazoBanue u
KOHJIeHcanus. McnapeHnue u
KUIICHHE. Y AeNbHas TEeIIOTa
napooOpa3oBaHUs

78

Hacepimiennbie 1 HEHACHITIICHHBIC
napel. KauecTBeHHas
3aBUCHUMOCTD TIJIOTHOCTH U
JABJICHUSI HACBHIIIICHHOTO MMapa OT
TEMITepaTyphl, UX HE3aBUCUMOCTh
0T 00bEMa HACBIIIIEHHOTO Tapa.
3aBUCUMOCTb TeMIEpaTyphl
KHUIICHUS OT JJaBJICHUS B
KUIKOCTH

79

BrnaxnocTs Bo3ayxa.
AOCOIIIOTHAS. ¥ OTHOCHUTEIIbHAS
BJIaXKHOCTD

80

Pemrenue 3agau

81

Trépnoe Teno. Kpucramnmyeckue
u amopHbIe Tena. AHU30TPOIHUS
CBOMCTB KPHCTAJIOB

82

[TnaBneHre U KPUCTAUTA3ALIMSL.
VY aenbHas TEII0Ta 1aBICHUS.
Cybnumarnus

83

Jlebopmaruu TBEPAOTO TEA.
Pacrsxenue u cxartue. CiBur.
Mopnyns FOnra. Ilpenen ynpyrux
nepopmaruit

84

TerutoBoe pacupenue
YKUJIKOCTEN U TBEPJBIX TEIL.
AHTapMOHU3M TEIJIOBBIX




KOJIOaHUI YacTHI] BELIECTBA

85

[IpeoOpazoBanue SHEPTUU B
(ha30BBIX Mepexoax

86

YpaBHEHHE TEIIOBOTO OamaHca

87

Pemenue 3amau

88

[ToBepXHOCTHOE HaATsKEHUE.
Kanunnsipueie siBneHus.
JlaBneHue 1o HCKpUBJIEHHOU
IIOBEPXHOCTBIO KUJIKOCTH.
®opmyina Jlamnaca

89

O06o01Ienye U cucTeMaTu3aIus
3HaHMM 10 TeMe "ArperaTHbie
cocTosHus BemniecTtsa. Ma3oBbIe
nepexopl"

90

KonTponbnas paborta o teme
"ArperatHsle COCTOSIHUS
Bemecta. da3oBeie nepexo "

91

DIIeKTpU3aIus Tel U €€
MPOSIBIEHUS. DIIEKTPUUECKHUN
3apsi. JlBa BUAA SJIEKTPUYECKHUX
3apsa0B. [IpoBogHUKY,
JUBJIEKTPUKU U MOJYIPOBOIHUKHI

92

DJIeMEHTapHbIN AIEKTPUUECKUN
3apsj. 3aKOH COXpaHEHUs
ANEKTPUYECKOTO 3apsia

93

B3aumoperictBue 3apsiios.
Toueunsie 3apsnpl. 3akoH Kynona

94

Pemrenue 3agau

95

Dnekrpuyeckoe nojie. Ero
NeCTBHE HA AIEKTPUUYECKUE
3apsbl

96

Hanps:k€HHOCTB 3IIEKTPUUECKOTO
nosst. [IpoOHbii 3apsia. Jlnaum
HaIpsKEHHOCTH 3JIEKTPUUECKOTO
nosus. OgHopoaHoE
JJIEKTPUYECKOE I10JIe

97

IloTeHuMaabHOCTH
QJICKTPOCTATUYCCKOT'O ITOJIA.
Pa3HOCTh OTEHIIMATIOB U
HaIIpSIPKCHUC

98

IloTenunanbHas OHEPTrUd 3apsia B




JJIEKTPOCTATHYECKOM I10JIE.
[ToreHuman 3JIeKTPOCTaTUYECKOTO
oJIs

CBs13b HaPSPKEHHOCTHU TOJIS U

99 Pa3HOCTH MMOTSHIIHAJIOB TSI
ANEKTPOCTATUYECKOTO TTOJIS

100 [TpunHIMn cynepno3uiuu
BIEKTPUYECKUX TOJIEN

101 Pemenne 3amau

102 [Tosie Toueunoro 3apsaa. [ose
PaBHOMEPHO 3apsHKEHHOM cepbl
[Toste paBHOMEPHO 3apSKEHHOTO

103 1o o0séMy mapa. [lose
PaBHOMEPHO 3aPSIKEHHOMN
OECKOHEYHOM IIOCKOCTH
[IpoBogHUKH B

104 ANIEKTPOCTATUYECKOM TI0JI€.
YcnoBue paBHOBECHS 3aps10B

105 JIVBIIEKTPUKY U TIOTYIIPOBOJHHKH
B JICKTPOCTATHYECKOM II0JIC
Konpaencarop. D1eKTpoEMKOCTD

106 KOHJIGHCATOpa. DJIEKTPOEMKOCTD
MIJIOCKOTO KOHJIEHCATOPa

107 [TapannensHO€ coeMHEHUE
KOHJICHCATOPOB

108 ITocnemoBaTenbHOE COSTUHEHNE
KOHJICHCATOPOB

109 DHeprus 3apsHKEHHOTO
KOHJICHCAaTopa

110 Pemtenue 3amay
JIBI>KEeHHE 3apsHKCHHON YaCTHIIBI

111 B OJTHOPOJHOM 3JICKTPUUYECKOM
moJie

112 Pemtenue 3amay
O0o00IIeHNE B CHCTEMAaTH3aLIHS

113 3HaHUM N0 TeMe "DIEeKTpUuYecKoe
mose"

114 KonTtponsHas pabota o Teme
"Onextpuueckoe noie"”

115 Cua Toka. ITocTosTHHEBIN TOK.




VYcnoBus CylecTBOBaHUS
MOCTOSTHHOTO JIEKTPUYECKOTO
TOKa

Hcrounuku Toxa. Hanpsbkenue u

116 IC

117 3akon Oma IS yJacTKa L.
DNEKTPUYECKOE COIIPOTUBIICHHUE
3aBUCUMOCTb COTIPOTUBIICHUS

118 OJTHOPOJHOTO TIPOBOJHHKA OT €TO
JUTMHBI ¥ TUIOMIA/IA TOTICPEIHOTO
CeUYeHHUs

119 VY enpHO€ CONMpPOTUBIICHUE
BelecTBa. Pemenne 3amaq
ITocnemoBarensHOE,

120 napajieIbHOe, CMEIIaHHOE
COCIMHEHUE IMPOBOTHUKOB
Pacu€t pa3zBeTBIEHHBIX

121 aneKTpudeckux mnenei. [Ipapmma
Kupxroga

122 Pemrenue 3amay

123 PaboTa anekTpruueckoro Toka.
3akoH J[xoyna —Jlenua

124 Pemtenue 3amay
MONTHOCTD JEKTPUIECKOTO TOKA.

125 TennoBast MOIIIHOCTb,
BBIJIEIIsIEMasi Ha PE3UCTOPE

126 Pemtenue 3amay

127 OJIC u BHyTpEeHHEE
CONIPOTHBIICHUE UCTOYHHKA TOKA
3akon Oma 1 OJIHOU

128 (3aMKHYTOM) 3IIEKTPUYECKON
LENH

129 Pemtenue 3amay

130 MOLIHOCTh UCTOYHUKA TOKA

131 KopoTkoe 3aMbikanne

132 Konnencarop B nenu
IMOCTOSIHHOTO TOKa

133 Pemenue 3amau

134 Pemenue 3agau mo reme

"I1OCTOSIHHBIN 2JEKTPUUECKUI




n

TOK

135

Pewrenue 3anau o reme
"I1OCTOSIHHBIN 7EKTPUUECKUI

n

TOK

136

Pemenue 3a1au o reme

"[1OCTOSIHHBIN 27EKTPUUYECKUI

TOK"

137

O00011IeHNE ¥ CUCTEMATH3AIMS
3HaHui 1o teMe "T1oCTOSHHBIH
ANIEKTPUYECKHM TOK"

138

KonTponsHas pabora o teme

"I1OCTOSIHHBIN JEKTPUUYECKUI

TOK"

139

DnexTpuyeckas IpoBOJUMOCTh
Pa3JINYHBIX BEIIECTB.
DJIEKTPUYECKHUI TOK B METaJIax.
CBepxXnpoBOIMMOCTh

140

DIEKTpUYECKUN TOK B pacTBOpax
U pacIuiaBax 3J1eKTPOJIUTOB.
3akonsl Dapanes nus
NIEKTPOJIN3A

141

DIIEKTPUYECKHI TOK B ra3ax.
[Inazma

142

DIIEKTPUYECKUI TOK B BaKyyMe.
Bakyymubie mpubopbl

143

DIJIEKTPUYECKUI TOK B
MOJIYIPOBOIHUKAX

144

[TonynpoBoAHUKOBBIE TPUOOPHI

145

DU3NYECKUH TPAKTUKYM 10 TEME
"M3mepeHue cuibl TOKa 1
HaMPsKEHUS B LEMU MOCTOSIHHOTO
TOKa IIPY MOMOIIM aHAJOTOBBIX U
U (POBBIX U3MEPUTETHHBIX
pubopoB" unu "3HAKOMCTBO C
nudposoii naboparopueit o
¢uzuke. [Ipumepsl u3MepeHus
(bu3MYECKUX BETUYHH MPU
MTOMOIIIM KOMIIBIOTEPHBIX
TaTYUKOB"

146

Du3NYEeCKUN IPAKTUKYM I10 TEME
"N3y4ueHre HepaBHOMEPHOTO




JBYDKEHUS C LENBIO OTIPEICIICHUS
MTHOBEHHOM ckopocTH"

147

DuU3N4EeCKUN IIPAKTUKYM 110 TEME
"N3mepenue ycKOpeHus npu
PSIMOJIMHENHOM
PaBHOYCKOPEHHOM JBM)KEHUU IO
HAKJIOHHOM IJIOCKOCTH" WIIN
"HccnenoBanue 3aBUCUMOCTH
IIyTU OT BPEMEHU IIpU
PaBHOYCKOPEHHOM JIBH>KCHHUU"

148

®uU3NYEeCKU IPAKTUKYM I10 TEME
"N3mepenune ycKoOpeHust
CBOOOJHOTO NajeHus" Win
"N3ydyeHue nBUKEHUS Tena,
OpOILIEHHOTO0 rOPU30HTAIBHO"

149

®u3NYEeCKU IPAKTUKYM IO TEME
"N3yueHne IBUKEHHUS TeJa 10
OKPYXHOCTH C TIOCTOSIHHOU 10
MO/IyJII0 CKOPOCTBIO" NN
"HccmeqoBanne 3aBUCHMOCTH
nepuoja oopareHust
KOHHUYECKOTO MAasATHHUKA OT €r0
napameTpoB"

150

DU3NYECKUH TPAKTUKYM 10 TEME
"M3mepenune paBHOICUCTBYIONIEH
CHWJIBI TIPU ABMYKCHUU OpycKa 110
HAKJIOHHOM IJIOCKOCTH" WIIH
"IIpoBepka rurnoTessl 0
HE3aBUCHUMOCTH BpEMEHHU
JBIKEHUs OpycKa 10 HAKJIOHHOU
INIOCKOCTH Ha 3aIaHHOE
paccTositHue OT ero Macchl"”

151

Ou3nyecKuil MPaKTUKyM IO TEME
"UccneqoBanue 3aBUCUMOCTH CUJI
YIPYTrOCTH, BOSHUKAIOIINX B
MpYXKUHE U PE3NHOBOM 00pa3slie,
oT ux aedopmarun" uim
"N3yueHne IBUKEHHS CUCTEMBI
TEII, CBSI3aHHBIX HUTBIO,
MePeKUHYTOM uepe3 NErkuii 6oK"

152

Du3NYEeCKUN IPAKTUKYM I10 TEME
"N3mepenune ko3dduimenta




TPEHUS TI0 BEJIMYMHE YTIIOBOTO
Koa(duIMeHTa 3aBUCUMOCTH
Frp(N)" wiu "Hccnenoanue
JBYDKEHUS OpycKa 110 HaKJIOHHOM
TUIOCKOCTH C ITEPEMEHHBIM
KOA(QPHUIMEHTOM TpeHHs" HIIN
"U3yueHue NBMKEHHS Tpy3a Ha
BaJly ¢ TpeHuem"

153

Pu3N4EeCKU IPAKTUKYM 110 TEME
"UccnenoBanue ycnoBuii
paBHOBECHS TBEPAOTO Tea,
HMMEIOIIETO OCh BpallleHUs " UK
"KoHcTpyupoBanue
KPOHIUTENHOB U pacy€T CUII
ynpyrocta" uin "U3yuenue
YCTOWYMBOCTH TBEPJIOTO TENA,
HMMEIOIIET0 MJI0Iaab ONophI"

154

®u3NYEeCKU IPAKTUKYM IO TEME
"N3mepenune uMItyibca Tena mno
TOPMO3HOMY ITyTH" WJIN
"N3mepeHue Cuibl TATH,
CKOPOCTH MOJIENTHN
AIEKTPOMOOUIISI U MOILIHOCTH
cunbl Taru'" wim "CpaBHEHNE
W3MEHEHHUs UMITYJIbCa Tella ¢
UMIYJIbCOM CHUJIBbI" UITH
"HccnenoBanue cCoOXpaHEeHUS
HMITYJIbCa P YIPYroM
B3aUMOJICHCTBUN" YIIN
"N3MepeHne KUHETHYECKOM
SHEPrUM Tejla 0 TOPMO3HOMY

n

yTH

155

dusnueckuil NpakTUKYM 10 TeEMe
"N3yueHne u30TepMHIECKOTO
nporecca (peKOMEHJ0BaHO
UCIOJb30BaHue HU(PPOBOIL
nabopatopun)" niu "M3ydenue
M30XOPHOTrO Ipouecca” nin
"N3yuenune n306apHOro
npouecca” nnu "IIposepka
YPaBHEHUs COCTOSHUA"

156

Du3N4EeCKUH IPAKTUKYM I10 TEME




"Usmepenue ynenbHOM
TEINIOEMKOCTH" MJIN
"UccnenoBanue mpoiecca
OCTBLIBaHHMS BEIeCTBA" WM
"UccnenoBanue aaradaTHOTO
nporiecca" unu "M3yuenue
B3aMMOCBSI3U DHEPTHH
MEXMOJICKYIISIPHOTO
B3aUMO/ICHCTBUS M TEMITEPATYPHI
KHAIIEHUS KUIKOCTENH"

157

®uU3NYECKU IPAKTUKYM I10 TEME
"N3y4yeHne 3akoHOMEpHOCTEN
WCHIapEeHUs KUAKOCTEN" Wi
"N3mepenue yaenbHON TeIOThI
raBieHus apaa" unu "M3yuenue
CBOMCTB HACBIIIIEHHBIX TapOB"
nin "M3mepenne abCcoIOTHOM
BJIQYKHOCTH BO3/yXa U OIIEHKA
MAacchl TapoB B MOMEIICHUN".
N3mepenue koaddunmrenta
MMOBEPXHOCTHOTO HATSKEHUS

158

DU3NYECKUH TPAKTUKYM 10 TEME
"Habnronenne mpeBpamieHus
SHEPruM 3apsLKEHHOTO
KOHJIEHCATOpa B SHEPTHUIO
W3JIyYEHHs CBETOAMO1a" uiu
"M3ydyeHue npoTekaHus TOKa B
LIeTH, CoJIeprKallle KonaeHcarop"
unu "PacnpenenieHre pa3HOCTH
MOTEHITNAJIOB (HAMPSDKEHUSI) TIPH
MOCJIEIOBATEILHOM COEIMHEHUU
KOHEHCAaTOpOB"

159

Ou3nyecKuil MPakKTUKyM 1O TEME
"UccneqoBanne CMEMIAHHOTO
COCJIMHEHUS PE3UCTOPOB" WK
"U3mepeHue yaenbHOro
CONIPOTHUBIICHHUS TPOBOJHUKOB"
nnu "Hccienosanne
3aBHCUMOCTH CHJIBI TOKA OT
HaIpPsKEHUS IS JIAMIIb
HakaJuBaHus"

160

Du3N4EeCKUH IPAKTUKYM I10 TEME




"Habmrorenue amekTponsa’ mwim
"U3mepenue 3apsiaa
OJIHOBAJICHTHOTO MOHA" WJIN
"UccnenoBanue 3aBUCUMOCTH
COTIPOTHBIICHUS TEPMOPE3UCTOPA
oT temneparypsl" win "CHstue
BOJIbT-aMIIEPHON XapaKTEPUCTUKU
o

161

PesepBHeIit ypok. O600IICHNE 1
CUCTEMAaTH3aIHsl 3HAHWIA 110 TeMe
"KunemaTtuka"

162

PesepBubIit ypok. O60011eHNE 1
CUCTeMAaTH3aI¥sl 3HAHWIA 110 TeMe
"Tunamuxa"

163

Pesepsubiit ypok. O60011eHNE 1
CUcreMartu3anus 3HAaHUH 110 TEME
"CraTtuka TBEpI0ro Tena"

164

Peseprubrit ypok. O6001eHNE 1
cHCTEeMaTH3aIHs 3HAaHUH 10 TEMe
"3aKOHBI COXpaHEHUs B
MexaHuke"

165

Peseprubrit ypok. O6001eHNE 1
cUCTeMaTH3alusl 3HaHU 10 TeMe
"OCHOBBI
MOJIEKYJISIPHOKUHETHYECKOU
Teopun"

166

PeseprubIit ypok. O6001IeHNE 1
CHCTEMAaTU3alMs 3HaHUH 110 TeMe
"Tepmoannamuka. TerioBbie
MaIlIuHBI"

167

PesepBurlit ypok. O600mIeHE U
CHCTEMAaTU3alMs 3HaHHUH 110 TeEMeE
"ArperatHbie COCTOSHUS
BeniectBa. dazoBbie nepexoap”

168

PesepBuslit ypok. O600mIeHEe U
cucTeMaTH3alus 3HaHUH 1o Teme
"OnexTpuueckoe noie"

169

PesepBHrlit ypok. O6001IeHE U
cucTeMaTH3alus 3HaHUH 1o Teme
"IIOCTOSIHHBIN 2IEKTPUYECKUI

n

TOK




PesepBHriit ypok. O600IIeHNE 1

170 cucTeMaTu3alys 3HaHuH 110 TEME 1
"Toku B pa3inyHbIX cpenax”
OBIIEE KOJIMYECTBO YACOB I10 170 16

I[TPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBo 4acoB

Bcero

KoHnTtpoJbHbie
padoThI

IIpakTH4eckue
padoThI

BzanmoielicTBrE MMOCTOSTHHBIX
MAarHuTOB U TTPOBOTHUKOB C
TOKOM. MarauTHoOE 1oJe.
I'unore3a Ammnepa

BexTop MarHUTHOM MHAYKIIMH.
[IpuHIHn cyneprno3unun
MAarHUTHBIX NoJel. JInHnn
MAarHUTHON UHAYKIIHH

MarauTHO€E 10Ji€ MPOBOJIHUKA
¢ TokoMm. OnbIT Dpcrena

Cuna Amriepa, e€ HanpaBJIeHUE
A MOJYJIb

Pemenue 3agau

[Ipumenenue 3akoHa Ammepa.
DIIEKTPOUZMEPUTEITBHBIE
MPUOOPHI

Cuna Jlopeniia, e€
HaIpaBJIEHUE U MOYIb.
JIBr>keHue 3apsiKEeHHOM
YacTULIBI B OJJTHOPOTHOM
MarHuTHOM TOJIe

Pemrenue 3agau

Pa6ota cunbl Jlopenna

10

Pemrenue 3agau

11

MarnuTtHoe 1oJjie B BeleCTBe.
deppoMarHeTHKy, napa- u
JMaMarHeTUKU

12

OCHOBHBIE CBOMCTBA
(beppoMarHeTuKoB.
IIpumeHeHue
(heppoMarHeTuKoB

13

Pemtenue 3agay mo reme
"Marautsoe noJe"

14

Pemtenue 3agay mo reme
"Marautsoe noJe"




SIBneHue EKTPOMAarHUTHON

15 naaykuuu. IloTok BekTopa
MarHUTHOM MHIYKUWH

16 OC unaykiuu

17 3aKOH AJIEKTPOMArHUTHOM
nHaykuuu Papanes

18 Buxpesoe anektpuueckoe
nosne. Toxku Pyko

19 OJ1C uHAYKUINUU B ABMOKYIIUXCS
MTPOBOTHUKAX

20 Pemenne 3amau

21 [IpaBuno Jlenua
NupyktuBHOCTh. Karymka

22 WHJIYKTUBHOCTHU B LIETIH
IMOCTOSIHHOTO TOKa

23 SBnenne camonnaykiuu. IJ1C
CaMOWHTyKITHH
DHeprus MarHUTHOTO TOJISt

24 KaTYIIKH C TOKOM.
DJIEKTPOMArHuTHOE MOJie

25 Pemtenue 3amay
O0001IenrEe ¥ cCUCTEMAaTH3AIUS

26 3HAHUH 10 TEME
"OnexrpoauHamMuka"

97 KonTtponpHas padoTa o teme
"DnexkTpoauHaMuka"
KonebarenrHas cucreMa.

28 CBo0Ooaubie KoJIe0aHus.
IMapmoHnueckue Kosie0aHus
Kunematuueckoe u

29 IUHAMHYECKOE OIMCaHHE
KOne0aTeNbHbIX ABM)KEHUI
DHEPreTUYeCKOE ONMHUCAHUE.
BrIBOO TMHAMHYECKOTO

30 OTIMCaHUS TAPMOHUYECKHUX
KOJIe0aHUU U3 UX
SHEPreTHYECKOro U
KHHEMaTHYCCKOTO OTIUCAHMS

31 Ammutyna u ¢aza Koyebanui

32 Ilepuon u yactoTa KoneGaHUH.




[Tepron MabIX CBOOOIHBIX
KoJieOaHU MaTeMaTHYECKOTO
MasiTHuKa. [lepro cBOOOTHBIX
KoJIe0aHUN IPY>KUHHOTO
MasiTHUKA

33

3aryxaroimue KojaeoaHusl.
BoinyxeHHbie KoeOaHusl.
Pesonanc

34

ABTOKOJICOaHUS

35

Pemenue 3amau

36

VYpok-koHpepeHus
"MexaHnnyeckue koneOaHus B
MY3BIKQJIbHBIX HHCTPYMEHTAaXx"

37

O00011eHNe U CUCTEMATU3 AL
3HAHUH 110 TEME
"MexaHndeckue Kojeoanus"

38

DJIEKTPOMArHuTHbHIE
xonebanus. KonebaTeapHbIH
KOHTYP

39

®opmyna Tomcona. CBs3b
aMILTUTY B 3apsiaa
KOHJEHCAaTOpa C aMIUIUTYAO01
CHJIBI TOKA B K0JIeOaTEILHOM
KOHTYpE

40

3aKOH COXpaHEHUs SHEPTHUH B
uJearbHOM KoJieOaTeTbHOM
KOHTYpe

41

3aTyxarouiue
AIIEKTPOMArHUTHBIC KOJICOaHMSI.
Brinyxennsie
ANIEKTPOMArHUTHBIC KOJICOaHUS

42

[Tepemennsblii TOK. Pesuctop u
KOHJIEHCATOP B LIENHU
MIEPEMEHHOT0 TOKa

43

KaTYI_HKa HHAYKTHUBHOCTHU B
e NepEMEHHOTO TOKa

44

3akoH OMa AJ1s1 JIEKTPUYECKOU
LIENIU IEPEMEHHOTO TOKa

45

MOIIHOCTB IEPEMEHHOTO TOKA.
AMIUIMTYIHOE U IEHCTBYIOIIEE
3HAUEHUE CUJIbI TOKA U




HaIpsKEHUs

46

Pe3onaHC B aiIeKTpUUYECKOU
Ja(S20041

47

Pemenue 3amau

48

WneansHbrif TpanchopmaTop.
[IpounsBoacTBo, nepenaya u
noTpedIeHne MEKTPUIECKONH
SHEPrUH

49

DKOJIOTUYECKHE PUCKHU IIPU
MIPOU3BOJICTBE
anekTpo3Hepruu. Kynerypa
HCIIOJIb30BAHUS
JJEKTPOIHEPTUH B
ITOBCETHEBHOMW KU3HU

50

Pemenne 3amau

51

Pemenue 3agau

52

O0o001Ienre U cucTeEMaTH3aIUs
3HAHUH 110 TEMeE
"DneKTpOMarHUTHbIE
Koneoanus"

53

Mexannueckue BOJIHEL.
XapaKkTepUCTUKHU
MEXaHUYECKUX BOJIH

54

CBOJICTBa MEXaHNYECKUX BOJIH

55

3ByK. XapaKTEPUCTUKHU 3BYKA

56

Nndpas3Byk u yiabTpa3BykK.
[IymoBoe 3arpsi3HEHHE
OKpY’Karollen cpeibl

57

Pemrenue 3agau

58

SHCKTpOMaFHI/ITHLIC BOJIHBI.
HSJ’Iy‘ICHI/Ie QJICKTPOMArduTHBIX
BOJIH

59

DHEprus AMEKTPOMarHUTHBIX
BoyH. CBoiicTBa
3IIEKTPOMArHUTHBIX BOJIH

60

[Ikana sneKTpoMarHUTHBIX
BoJH. [Ipumenenue
3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY

61

HpI/IHI_[I/IHLI paguoOCBiA3H U




TeneBuaeHUs. Paguonokanus.
DneKTpOMarHUTHOE
3arpsi3HEHUE OKPYXKarolen
cpelbl

62

KonTtposneHas paboTa o teme
"Konebanus u BOJHBI"

63

Cgert. 3aKOH NPSMOJMHEHHOTO
pacIpocTpaHeHHs CBETa

64

Pewrenne 3anau Ha
IIPUMEHEHHE 3aKOHA
MPSMOJIMHENHOTO
pacIpoCTpaHEHHUs CBETA

65

OTtpaxenue ceta. [lnockoe
3epkanio. Cepuueckoe
3epKaJIo

66

[Ipenomiienue ceera.
AOGCOJTFOTHBIN U
OTHOCHUTEJIbHBIN MMOKA3aTeNh
npenomiienus. [lonHoe
BHYTpPEHHEE OTpaKeHUE.
[IpenenbHbliA YroJ MOJIHOTO
BHYTPEHHETO OTPAXKECHUS

67

Pemrenue 3agag Ha
MMPUMEHEHHE 3aKOHOB
OTPAKCHHUS U MPETOMIICHUS
cBeTa

68

XoJ1 my4der B IpU3MeE.
Hucnepcus cBeta. CioxXHBII
cocrtaB Oenoro ceta. L{er

69

JIunzel. DokycHOE paccTosiHUE
Y ONITUYECKAsi CUJIA JIMH3BI

70

[TocTpoenue nzoOpaxkeHuit B
JUH3aX U UX CUCTEMax.
YBenuueHue JTMH3bI

71

Pemenue 3amau Ha IIOCTPOCHUC
HSO6pEl)K€HHI>i, MOJIY4a€MBbIX C
IIOMOIIIBIO JIUH3

72

I'ma3 kak onTU4Yeckas cucTeMa

73

Pewmenue 3anau. Ilpeneinst
IIPUMEHUMOCTHU
reOMETPUYECKOU ONITUKU




CkopocThb CBETa U METO/IbI €€

74
U3MEpEeHUs

75 Hucnepcus ceera

76 WuTepdepenius ceera
KorepeHnTHbie HCTOYHUKH.

77 VYcnoBust HaOIIOICHUS
MaKCHMYMOB 1 MUHUMYMOB

78 Pemenne 3amau

79 [Tpumenenne naTEpHEepeHINN

80 Judpakmnus cBeTa
JudpakuroHHas pemeéTka.

81 VYcnoBue HAOMIOAEHUS TJIaBHBIX
MaKCUMYMOB

82 Pemenne 3amau

83 [TortepeyHOCTh CBETOBBIX BOJIH.
[Tongpuzanus cBera

84 Pemrenue 3amay

85 CBeTOBBIC SIBJICHUS B IPUPOJIC

86 O00011IeHNE U CUCTEMATHU3ALIUS
3HaHu# 1Mo Teme "OnrTuka"

87 KonTtponsHas padoTa o teme
«OnTuka»
['panuIBI MPUMEHUMOCTH

88 KJIaCCUYECKOM MEXaHUKH.
3aKOHBI AJECKTPOTMHAMUKH U
MIPUHITATI OTHOCUTEILHOCTH

89 [ToctynaTel cnennaibHOM
TEOPUHU OTHOCUTEITHBHOCTH
[IpocTpaHCcTBEHHO-BpEMEHHOM
uHTepBal. [IpeoOpa3oBanus
Jlopenna. Ycnosue

90 MPUIUHHOCTH.
OTHOCHTENBHOCTD
OJITHOBPEMEHHOCTH.
3amensieHue BpEMEHH U
COKpaIIeHUE JJTUHBI

o1 DHeprus U UMIYJbC
PENATUBUCTCKON YaCTHUIIBI

92 CBs13b MaccChl € SHEPTHEN U

HUMITYJIbCOM pCHHTHBHCTCKOﬁ




YacTULIbI. DHEPrUsl MOKOS

PaBHOBecHOE TemiIoBOE

93
M3ITy4eHUe

94 3akoH cMmemieHus Buna

95 I'mnoresa M. Ilnanka o
KBaHTaxX. OTOHBI

96 DHeprus ¥ UMITyJIbC GOTOHA
®otorddext. OnpiTer A. T

97 CroneroBa. 3aKOHBI
dboTorddexra
VYpaBHeHue DUHIITEITHA 15

98 doTorddekra. "Kpachas
rpanuna” gorosddexra

99 JaBnenune cBeta. OnbitTer [1. H.
Jlebenena

100 BoJsiHOBBIE CBOIICTBA YaCTHIL
Bouns! ne bpoiins. JlnmiHa

101 BOJIHBI Jie bpoiins u pasmepsl
o0nacTu JoKaIu3aluu
JBHOKYIIEHCS] YaCTHUIIbI

102 KopnyckynsipHO-BOJTHOBOM
Iyaau3m

103 Judpakuus 37€KTPOHOB Ha
KpHUCTaJljax
Crnennduka usmepeHuii B

104 Mukpomupe. CooTHOIIEHUS
HEOMpeIeNEHHOCTEN
I'eitzenbepra

105 Pemenne rpaduyeckux 3ama4q

106 Pemenne pacy€THbIX 3a1a4
KounTponsHas pabota no

107 temam: "OcHoBel CTO",
"KopnyckynsipHO-BOJIHOBOM
nyanuszm"
OnBITHI IO MCCIEAOBAHUIO

108 cTpoeHus aroma. [InanerapHas
Mozenb atoMa Pesepdopaa

109 IToctynarel bopa

110 Buner ciektpo. CriekTp

YPOBHEH HEPruu aToMa




BOZIOPOJA

111

CnoHTaHHOC B BBIHYXJICHHOC
H3JTy4CHUC CBCTA

112

Jlazep

113

Hyxnonnas mozens snpa
I'eiizenOepra-MBaneHko. 3apsn
Y MAacCOBOE YHUCIIO AAPA.
N3otomnsl. PaaroakTMBHOCTh

114

3aKoH paOaKTUBHOTO
pacnaga. CBoiicTBa
MOHU3HPYIOIIETO H3ITyICHUSI.
Bnusnne PaaOaKTUBHOCTH HA
JKUBBIC OPTraHU3MBI.
Jo3nmerpus

115

DHeprus CBA3U HyKJIOHOB B
snpe. Snepubie cuibl. Jedekrt
Macchl sapa. SAnepHeie
peakuuu. SnepHsle peakTopsl.
[IpoGnems! ynpapisieMoro
TEPMOSIJIEPHOTO CUHTE3a.
OKOJIOTUYECKHE aCIEKTHI
Pa3BUTHA AJECPHON SHEPTETUKH

116

Mertoibl perucTpaiuu u
HCCTIe0BAHUS DIIEMEHTAPHBIX
yacTtuil. DyHnameHTanbHbIC
B3auMOJIeCTBUS. bapruoHsl,
ME30HBI U JICNTOHBL.
[Ipencrasnenue o
CrangaptHoit moaenu. KBapk-
TJTFOOHHAs MOJIEIb aJJpOHOB

117

du3suka 3a npeaeaMmu
CrangaptHoit mogenu. TEmHas
Martepus U TEMHAs SHEPTHS.
EnunctBo huzmveckoit
KapTUHBI MUpa

118

OTalebl Pa3BUTHA aCTPOHOMMUMU.
3HadeHUe ACTPOHOMUH

119

[TpuMeHnMOCTh 3aKOHOB
(bu3uKy 1715 00BSICHEHUS
MIPUPOIBI KOCMHUYECKUX
00BeKTOB. MeTo bl
ACTPOHOMUYECKUX




HUCCIIENOBAaHUN

120

CoBpeMeHHbIE ONTHYECKUE
TEJIECKOIBI, PaIHOTEICCKOTIBI,
BHEaTMOC(EepHast aCTPOHOMHS

121

Bun 3B€3aH0rO0 Hebda.
Co3Be3aus, spkue 3BE31pbl,
IIJTAHETHhI, UX BUJIUMOC
JIBUKCHHE

122

Conneunas cucrema. CoJHIE.
ConHeyHast aKTUBHOCTb.
Wcrtounuk snepruu CosHua u
3BE3]

123

3BE3/bI, NX OCHOBHBIE
XapakTepucTUKU. /lnarpaMma
"creKTpalbHbIN K1ace —
CBETUMOCTB"

124

3Be3 bl TIIaBHOMI
MOCJIEN0BATEILHOCTH

125

Bnyrpennee ctpoeHue 3BE3.
CoBpeMeHHbIE TPEICTABICHUS
0 NMMPOUCXOKIACHUH U DBOJIIOLNN
CouHIia ¥ 386311, DTalkbl XKU3HU
3BE3]

126

Muneunsiii [Iyte — Hama
I'amaxTuka. TUb TaJaKTHK.
UEpHbIe IBIPHI B SApax
TraJIaKTHK

127

Bcenennas. Pacuiupenne
Bcenennoii. 3akon Xa60:ma.
Teopust bosbiioro B3peIBa.
PenukroBoe nznyueHue

128

MacmrabHasi CTpyKTypa
Bcenennoii. Meraranaktuka

129

Hepeménnsie mpoo6ieMbl
aCTPOHOMHUHU

130

Pu3NIEeCKU MPAKTUKYM 10
teme "MccnegoBanue
MardHUTHOTO MOJIS TOCTOSTHHBIX
marauToB'" uim "MccnemoBanue
CBOMCTB (heppoMarHeTHKoB"
nnu "HccienoBanue aeiicTBUS




IIOCTOSIHHOT'O MarHuTa Ha
pamKy ¢ Tokom"

131

Pu3NYEeCKU NPAKTUKYM 110
teme "M3Mepenne cuiibl
Awmnepa" win "M3yuenue
3aBUCHUMOCTH CHJIbI AMIiepa OT
cuibl Toka" win "Onpenenenue
MarHUTHOW MHIYKIUU Ha
OCHOBE U3MEPEHMSI CUJIbI
Awmmnepa"

132

@uU3NYEeCKU NPAKTUKYM 110
teme "HccnenoBanue siBieHUs
ANIEKTPOMArHUTHON WHYKITUHU"
niu "Onpenenenre HHAYKINN
BUXPEBOTO MarHUTHOTO TMOJIs"

133

®u3nYeCcKuil NPaKTUKYM I10
teMe "lccnenoBanue sIBIEHUS
camounaykuuu" win "Coopka
MOJEINH 3JIEKTPOMAarHUTHOTO
reseparopa"

134

DuU3NYECKUN TPAKTUKYM I10
teme "M3mepenue nepuoa
CBOOOIHBIX KOJIEOaHUI
HUTSHOTO U MPYXKUHHOTO
MAasiTHUKOB"

135

DU3NYECKUH TPAKTUKYM I10
teme "IIpeoOpa3oBanue
SHEPrUuu B IPY>KUHHOM
MasTHHUKE"

136

DU3NYECKUH TPAKTUKYM I10
teme "UcciaenoBanue
MIEPEeMEHHOTO TOKa Yepes
MOCJIEIOBATEIHLHO
coeTMHEHHBIE KOH/IEHCATOP,
KaTyIIKy ¥ pe3ucTop" win
"UccnenoBanue paboThI
HWCTOYHUKOB CBETA B LIETIH
MePEMEHHOTO ToKa"

137

Pu3NYEeCKU MPAKTUKYM 10
teme "M3ydeHne napameTpos
3BYKOBOM BOJIHBI"

138

Pu3n4ecKuil MPAKTUKYM 110




teme "M3mepenune nokazareis
MpeIOMIICHHUS CTeKIa" UITn
"TTonmyyenue n300paKeHUS B
CHCTEME M3 IJIOCKOTO 3epKaa
Y JTUH3bI"

139

@u3NYEeCKU NPAKTUKYM 110
teme "HccnenoBanue
3aBHCUMOCTH (POKYCHOTO
paccTosiHUs OT BellecTBa (Ha
MpUMepe XUAKUX JTUH3)" Win
"Usmepenue hoKycHOTO
PacCTOSIHHS PACCEHBAIOIINX
uH3"

140

@u3NYEeCKU NPAKTUKYM 110
teme "Habmonenue
TUppaKkIuK, UHTEpPEpEeHIIUU U
noJsipu3anuu ceera”

141

®u3nYecKuil NPaKTUKYM IO
teMe "OnpeneneHue UMITyJIbCca
Y DHEPTUH PENSITUBUCTCKUX
gacTu1l (o pororpadusim
TPEKOB 3apsKEHHBIX YaCTHIL B
MarHuTHOM TmoJe)"

142

DuU3NYECKUH TPAKTUKYM I10
teme "M3MepeHue nocTosHHOM
[1nanka Ha ocHOBE
uccnenaoanus porodddexra”
niu "Uccnenosanue
3aBUCHUMOCTH CHJIbI TOKa Yepe3
CBETOJMO/]1 OT HaNpsHKeHUs "

143

DU3NYECKUH TPAKTUKYM I10
teme "VccnenoBanue cekTpa
Pa3peKEHHOTO aTOMAPHOTO
BOJIOPOJIa M K3MEPEHUE
nocrosiHHOM Punbepra"

144

OuznyecKuii MPakTUKyM 10
teMe "MccnenoBanue
paanoakTUBHOTO (hOHA C
WCIIOJb30BAHUEM J103UMeTpa”
nnu "VM3yueHne norionieHus
0eTa-JyacTHUIl ATFOMUHHEM"

145

Pu3n4ecKuil MPAKTUKYM 110




teme "HalOmroienns 3BE31HOTO
HeOa HEBOOPYKEHHBIM TJ1a30M
C MCTIOJIH30BAaHHEM
KOMITHIOTEPHBIX MPUIIOKEHHH
JUTSL OTIPEICIICHUS TTOJIOKCHHUS
HEOECHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE
co3pe3ausi CeBepHOTO
MOJTyIIapusi ¥ sipKue 3BE3bI"
iy "HaOmoeHus B TEJIeCKOIT
JlyHBI, IIaHET, TYMAHHOCTEN U
3BE3IHBIX CKOTUICHU"

146

O06o01enre U cucTeMaTu3aus
3HaHUH. Posib pusuku u
ACTPOHOMHUH B SKOHOMHYECKOMH,
TEXHOJIOTHYSCKOM, COIHATbHOM
1 OTUYECKOH chepax
JESITeTHHOCTH YeJIOBEKa

147

O00011IeH1E U CUCTEMATHU3ALIUS
3HaHui. Poisib u MecTo Gu3nku
U ACTPOHOMHH B COBPEMEHHOM
HAay4YHOM KapTHHE MHUpA

148

O060011eHre U cucTeMaTu3alus
3HaHu#. Posb pusnueckoit
TeopuH B GOPMHUPOBAHUH
MpeACTaBICHUHN 0 PU3NUECKON
KapTHHE MHPa, MECTO
(bU3NYEeCKON KapTUHBI MHpPA B
o0IIeM psTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJCTaBICHUN O IPUPOJIC

149

O000I11IeHNE U CUCTEMATH3ALIUS
3gagui mo treMe "Kunemaruka"

150

O00011IeHNE U CUCTEMATH3AL S
3gagui o treMe "Kunemaruka"

151

O00011IeHNE U CUCTEMATH3AL S
3HaHui no teme "J[uHamuka"

152

O000I11IeHNE U CUCTEMATH3ALIMSI
3gagui o teMe "CraTtuka
TBEpaoro Tena'"

153

O0001IeHHE U CUCTEMATU3 AU
3HAHUU 110 TeME "3aKOHEI




COXPAaHEHHUS B MEXaHUKe"

154

O000111eHNE U CHCTEMATH3aIHS
3HaHui 1Mo TeMe "OCHOBBI
MOJIEKYJIIPHO-KUHETHYECKO U
teopun"

155

O00011IeHNE B CHCTEMAaTH3aLIH
3HAHHH 10 TEME
"TepmoauHamuka. TernaoBbie
MaIIuHbB"

156

O06001IeHne 1 cUCTEMaTH3aIUS
3HaHMM 10 TeMe "ArperaTHbie
cocTostHuA BemecTBa. Pa3oBbie
nepexopl"

157

O00011IeHNe U CUCTEMATU3 AL
3HAHUH 110 TEME
"Onexrpuueckoe noie"

158

O00011IeHne U CUCTEMATU3 AL
3HaHui Mo teme "TloCTOAHHBIN
ANEKTPUYECKUH TOK"

159

O00011eHNEe U CUCTEMATU3 AL
3gagui o teMe "Toku B
pa3IM4HBIX cpenax"

160

O00011IeHNEe U CUCTEMATU3 AL
3HaHUHU 110 TeMe "MargauTtHoe
noJe"

161

PesepBubIit ypok. O600meHIE
U CUCTeMaTu3alus 3HaHHUH 110
Teme "DIeKTpOMarHuTHas
UHAYKIMUA"

162

PesepBubIit ypok. O600meHIE
M CUCTEMAaTH3alMs 3HAHUH 110
TeMe "MexaHndecKkue
Konebanus"

163

PesepBHbiit ypok. O600mIeHEe
M CUCTEMATH3alUs 3HAHUH 110
Teme "DJIEeKTpOMarHuTHbIE
KoyieOaHus"

164

PesepBHblit ypok. O600IeHE
M CHCTEeMAaTH3alMs 3HAaHUH 110
TeMe "MexaHndecKkue u
3NEeKTPOMarHUTHbIE BOJTHBI"




165

PesepBHriii ypok. O600IIeHNE
Y CUCTeMAaTH3aIlusl 3HAHHUH 110
teme "OnTuka"

166

PesepBHriii ypok. O600IICHNE
U cucreMmarui3anus 3HAHWUH 110
teme "OcuoBel CTO"

167

PesepBHrIit ypok. O000IICHNE
Y CHCTEeMaTH3alus 3HaHUH 10
teme "KopnyckynspHo-
BOJIHOBOH ayaynn3m"

168

PesepBubriit ypok. O6001eHIE
U cucreMartui3anusia 3HAHWUH 110
teme "®usnka atoma"

169

PesepBubriit ypok. O60011eHIE
M CUCTeMAaTH3alis 3HAHUH 110
teme "dusnka aTOMHOTO siApa
U 3JIEMEHTapHBIX YacCTHIl"

170

PeseprubrIit ypok. O600meHne
Y CUCTeMAaTH3aIlysl 3HAHHH 110
TeMme "DIEeMEHTHI
actpodu3uxu"

OBIIEE KOJJMYECTBO YACOB I1O
I[TPOTPAMME

170

16




YUYEBHO-METOAUYECKOE OBECIHEYEHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA

OBA3ATEJIBHBIE YYUEBHBIE MATEPUAJIBI JIS1 YHEHUKA

» dusuka, 10 kinace/ Kacesino B.A., O611ecTBO ¢ orpaHu4eHHOM
O0TBETCTBEHHOCTHIO «[IPODA»; AxkiimonepHoe o01iecTBo «31aTenbeTBO
«IIpocsemenue»

» dusuka, 11 kinacc/ Kacesino B.A., O011ecTBO ¢ orpaHu4eHHOMN
O0TBETCTBEHHOCTHIO «[IPODA»; AxkiimonepHoe o0miecTBo «M3m1atenbeTBo
«IIpocBenieHue»

METOANYECKHUE MATEPUAJIBI JJIs1 YUUTEJIA

®usuka (yrayoneHHbiil ypoBeHs). Peanuzanus tpedoBanuit ®I'OC cpennero
oO1rero 00pa3oBanus : MeTou4Yeckoe nocooue ans yaurens / [A. A. SkyTa u
np.] ; Hayu. pegaktop M. B. CemenoB. — M.: ®I'BHY «MucTtutyT cTpareruu
pa3BuTHs o0pa3zoBaHus», 2023. — 114 c. : un.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
MUHTEPHET

1. http://www.elkin52.narod.ru - «3anumarenbHas GuU3nKa B BOMPOCax u
OTBETaX.

2. http://physics.nad.ru/physics.htm - «®u3uka B aHUMAIHSIX).

3. http://nrc.edu.ru/est/r2 - «KapTraa Mupa COBpEMEHHON (HU3UKH.

4. http://window.edu.ru — Poccuiickwuii 001eo0pa3oBaTeIbHbINA MTOPTAT,
€IMHOE OKHO JIOCTyIa K 00pa3oBaTebHBIM pecypcam.

5.https://resh.edu.ru - IHTepakTUBHBIC YPOKH IO BCEMY IKOJIBHOMY KYpCY €
1-ro mo 11-i kiacc ny4ymux yuutesnael cTpanbl npenocrasisieT «Poccuiickas

QJICKTPOHHAsA HIKOJIA».



