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IHHOACHUTEJIBHASA 3AIIMCKA

IIporpamma no ¢u3uke Ha ypoBHE CpeAHEro oouero odpazoBaHMs pa3paboTaHa Ha OCHOBE
MOJIOKEHU M TpeOOBaHMU K pe3ylbTaTaM OCBOCHHUS OCHOBHOW 00pa30BaTENbHOW MPOTPaMMBbl,
npeactaBieHHbIXx B PI'OC COO, a Takxke ¢ yud€Tom ¢eaepanbHol pabodeii mporpaMMbl BOCIIUTAHUS U
Konnenmuu npenonaBanus ydeOHoro mnpeamera «®dusuka» B 00pa3oBaTENbHBIX OpraHHU3aLMIX
Poccuiickoit @enepanuu, peaan3yonx OCHOBHbIE 00pa30BaTeIbHbIE IPOIPaMMBI.

[Iporpamma mo Qu3uKe ompenenser o0s3aTeNbHOe NMPEAMETHOE COJIEp)KAHHE, yCTAaHABIUBACT
PEKOMEHAYEMYIO MOCJIEeI0BATEIbHOCTh M3YYEHUS TEM U DPAa3/eloB y4eOHOro mpeaMera ¢ y4€ToM
MEXIIPEIMETHBIX M BHYTPHUIIPEIMETHBIX CBSI3€H, JIOTMKM Yy4eOHOro Impolecca, BO3PACTHBIX
ocoOeHHocTe oOyuaromuxcs. IIporpamma no ¢usuke naér mpeacTaBieHHE O LENAX, COACpKAHUU,
o01eit crpareru 00yueHus, BOCIUTAHUS U Pa3BUTHS 00YUYAIOMIUXCs CPEACTBAMH Y4eOHOTO IpeaMeTa
«Du3uka» Ha yriayOIEHHOM ypOBHE.

W3yuenne kypca ¢u3MKu yrIyOJNEHHOTO  YpOBHS — TO3BOJISIET  PEANM30BaTh  3a/1a4d
IpoeCCUOHATILHON OpUEHTALlMM, HAIPABJICHO HAa CO3JaHUE YCIOBUIM M MPOSBIEHUS CBOMX
MHTEJJIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEN KaKJIbIM 00Yy4YaroIIMMCsl, KOTOPble HEOOXOUMBI JIs
IPOAOIDKEHUsT 00pa3oBaHMsA B OpraHU3alMsIX HPOPECCHOHATBLHOIO O0pa30BaHUS MO Pa3IMYHBIM
(U3NKO-TEXHUYECKUM U HHKCHEPHBIM CIICIIHATEHOCTSIM.

B nporpamme no ¢usuke onpeaenstoTcs MiIaHUpyeMble pe3yJibTaTbl OCBOCHUS Kypca (GU3UKU Ha
yYpOBHE cpefHero ooOimero oOpa3oBaHMs: JIMYHOCTHBIE, METANpEJAMETHbIE, NpeIMETHbIe (Ha
yrinyonéHHom ypoBHe). HaydyHo-meromosiornueckoii OCHOBOM sl pa3paOoTku TpeOoBaHUM K
JIMYHOCTHBIM, METANPEIMETHBIM U IPEIMETHBIM PE3yJIbTaTaM 00yUYaroLUXCsl, OCBOMBIIUX IPOrpaMMy
1o ¢pU3uKe Ha YpOBHE CpEAHEro oduero oOpa3oBaHus Ha yriyOJEHHOM YpOBHE, SBISETCS CUCTEMHO-
JeSITeIbHOCTHBIN TOIXO/.

IIporpamma no (pu3KKe BKIIOYAET:

IUTAaHUPYEMBbIE PE3yJIbTaThl OCBOEHMsI Kypca (pU3uMKKM Ha YriayOJ€HHOM YpOBHE, B TOM YHUCIIE
IIPEIMETHBIE PE3YNIbTAThI IO TOaM O0yUYEeHHUS;

coziep;kanue yuyeOHoro npeamera «dusuka» 1no rogam o0y4eHuUs.

[Iporpamma no (u3MKe HE CKOBBIBA€T TBOPYECKYI0 MHHULMATHBY YUYMTENEH U MPEIOCTaBISET
BO3MOXXHOCTH JIJISl Peau3aluy Pa3IMYHBbIX METOAMYECKUX MOJXOIO0B K MPEnojiaBaHui0 (PU3UKK Ha
yriIyOJa€HHOM ypOBHE IPH YCIOBUU COXpAaHEHMsI 0053aTeNbHOM YacTu coAep kaHus Kypca.

dusnka Kak Hayka O Hambosee OOIMMX 3aKOHaX MPUPOJIBI, BBHICTYyMas B KaueCTBE y4eOHOTO
npeaMera B IIKOJE, BHOCHT CYIIECTBEHHBIH BKJIaJ B CHUCTEMY 3HaHUH 00 OKpYXarolleM MHpe.
IkonpHBIN Kypc (QU3MKK — CHCTEMOOOPA3yIOIUN /111 €CTECTBEHHO-HAYUHbIX YY€OHBIX MPEIMETOB,
MOCKOJIBbKY (DPM3MYECKHE 3aKOHBI JIeKaT B OCHOBE IPOLIECCOB M SIBICHUM, H3ydyaeMbIX XUMHEH,
ouonoruet, ¢uznueckoil reorpadueil m acrpoHommueil. Mcnonbp3oBaHWEe U aKTUBHOE MPUMEHEHHE
($u3MYEeCKUX 3HAaHUM OINpeeNniIo XxapakTep U OypHOe pa3BUTHE Pa3HOOOPa3HBIX TEXHOJIOIUN B cdepe
SHEPreTHKH, TPAHCIOpPTa, OCBOEHMSI KOCMOCA, IOJYyYEHHUS HOBBIX MAaTE€pHalOB C 3aJaHHBIMU
cBoiicTBaMM. M3ydyeHue (U3MKM BHOCUT OCHOBHOM BKJaJX B (POPMHPOBAHHE €CTECTBEHHO-HAyYHOMH
KapTUHBI MHpa 00ydarolierocs, B GOpMUPOBAHNE YMEHUIN MIPUMEHSTh HAYYHBIH METOJ NMO3HAHUS IpU
BBINOJIHEHUH UMU YUE€OHBIX UCCIIEOBAHUIH.

B ocHOBY Kypca ¢pu3HuKkH Ha ypoBHE CpeIHET0 001Iero 00pa3oBaHus MOJIOKEH PsiJl UlIeH, KOTOpbIE
MO>KHO paccMaTpUBaTh KaK MPUHIUIBI €r0 NOCTPOEHUS.

Hoea uyenocmuocmu. B COOTBETCTBMM C HEU KypC SIBISECTCA JIOTUYECKH 3aBEPIIEHHBIM, OH
COZIEpKUT MaTepual M3 BCEX pa3lesioB (DU3MKM, BKIIOYAET KaK BOIPOCHl KJIACCHUYECKOW, TaKk H
COBpEMEHHOM (PU3UKH.

Hoea cenepanuzayuu. B coOTBETCTBHM C HeW Marepuan Kypca (U3MKH OOBEAUHEH BOKPYT
¢usnueckux teopuil. Benymum B kypce sBisiercs (GOpMUpPOBAHHME IMPEACTABICHUN O CTPYKTYpPHBIX
YPOBHSIX MaTE€pHH, BELIECTBE U IOJIE.



Hoea cymanumapuzayuu. EE peanusanus NpeANosaraeT MCHOIb30BAHHE T'yMaHUTAPHOIO
noTeHIuana GU3nIecKoil HayKu, OCMBICIICHHUE CBS3H PAa3BUTHUS (PU3UKH C pa3BUTHEM OOIIECTBA, a TAKXKE
C MHUPOBO33pEHUECKUMHU, HPAaBCTBEHHBIMH U SKOJIOIMUECKUMHU ITPOOIEMaMHU.

Hoesn npuknaonoii nanpaenennocmu. Kypc dusuku yrayO0ia€HHOTO YpOBHS TpeIojiaraet
3HAaKOMCTBO C IIMPOKHM KPYIOM TEXHHUUECKUX U TEXHOJIOTMYECKUX MPUIIOKEHUHM N3yUYEeHHBIX TEOPHH U
3aKoHOB. [Ipu 3TOM paccmaTpuBarOTCs Ha ypOBHE OOLIMX MPECTABICHUN U COBPEMEHHbBIE TEXHUUECKUE
YCTPOMNCTBA, U TEXHOJIOTHUH.

Hoea 3xonozuzayuu peanusyercs IOCPEICTBOM BBEIEHHUS JJIEMEHTOB  COJEp)KaHUS,
MOCBAIIEHHBIX SKOJIOTMYECKUM NTPO0JIeMaM COBPEMEHHOCTH, KOTOPbIE CBSA3aHbI C PA3BUTUEM TEXHUKU
Y TEXHOJIOTHH, a TaKkke 00CYXASHUS MPOOIJIEM PalMOHATBHOTO PUPOAONOIB30BAHUS U SKOJIOTUIECKOM
0€30MacHOCTH.

OcBoenne cojep)aHusg NPOrpaMMbl MO (U3MKE JOJDKHO OBITh IMOCTPOCHO HAa MPHUHIIMIIAX
CHCTEMHO-/IeATeJIbHOCTHOrO noaxona. i ¢u3uku peanuzanus 3TUX NPUHLUUIOB Oaszupyercs Ha
MCTOJIb30BAHUU CAMOCTOSTEIFHOTO SKCIIEPUMEHTA KaK MOCTOSHHO JIEHCTBYIOIIETO (pakTopa yueOHOTro
nporecca. s yriay6iEHHOro ypoBHS — 3TO CHCTEMa CaMOCTOSATENIbHOTO YYEHUYECKOT0 SKCIIEPUMEHTA,
BKJTIOYAIONIETO ()POHTAIBHBIC YYCHHUECKHE OIBITHI IIPY M3YYEHUH HOBOTO MaTepHaia, J1abopaTopHbIe
paboTbl M paboTel mpakThkyMma. IIpu 3TOM BO3MOXHBI JBa crocoba peanu3aluu (PU3NYECKOro
NpakTHKyMa. B mepBoM ciryyae mpakTuKyM mpoBoauTcs aubo B konue 10 u 11 xmaccos, mubo mocie
IIEPBOTO U BTOPOr0 MOJYrOAMH B KaXKAOM U3 3TUX KiaccoB. Bropoii criocod — 310 uHTerpanus padot
MPAaKTUKyMa B CUCTEMY J1a0OpaTOPHBIX padoT, KOTOPBIE MPOBOIATCS B MPOLECCe M3YUYCHUs pas3ziera
(temsl). [Ipu 3TOM o1 paboTamMu MPaKTUKyMa MOHUMAETCSl CAMOCTOSITENIbHOE UCCIIeI0BaHUE, KOTOPOe
MIPOBOJIUTCS ITO PYKOBOJICTBY CBEPHYTOT0, 0000MIEHHOTO BHa O€3 MOMIaroBOi HHCTPYKIIHH.

B nporpamme no ¢usuke cucreMa y4EHHYECKOTO HKCIEpUMEHTA, J1abopaTopHbIX padoT u
MPaKTUKyMa TPEICTaBlIeHA €IWHBIM TNepeYHeM. BBIOOp TeMaTHKH Al 3TUX BHIOB YYEHHYECKHX
IPAKTUYECKUX pabOT OCYILECTBIAETCS YYaCTHUKAMU 00pa3oBaTeNbHOIO Ipolecca HUCXOAs U3
0COOCHHOCTEH TTOYPOYHOTO IJIAHUPOBAHUS U OCHAIIEHUs KabuHeTa ¢pusuku. [Ipu sTom obecrieunBaeTcst
OBJIa/IeHUE O0YYaIOLUIMMHCA YMEHUSMH NPOBOAUTH HPSMbIE U KOCBEHHBIE U3MEPEHUs, UCCIICIOBAHUS
3aBHCUMOCTEN (PU3MUECKIX BEIWYHH U IIOCTAHOBKY OTBITOB IO MPOBEPKE MPEIOKEHHBIX THITOTES.

Bosblioe BHHMaHHMe yaenseTcsl peleHHI0 PacyE€THBIX M KaueCTBEHHBIX 3ajad. IIpu sToM juis
pacu€THBIX 3a7a4 MPUOPUTETOM SIBJISIOTCS 3a7a4ud C SBHO 3a/1aHHOM U HESIBHO 3aJJaHHOW (U3NYECKON
MOJIETIBIO, TIO3BOJIAIOIIME PUMEHATh U3yUEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO paszena
Kypca, Tak M HMHTErpUpys NpUMEHEHHE 3HAHUIl M3 pa3HbIX pa3aenoB. [ KayecTBEHHBIX 3aaay
MIPUOPUTETOM SBIISIOTCS 3a/laHUs HAa 00bACHEHHE/TIpeICKa3aHue MPOTeKaHUs (U3NYECKUX SBICHUH U
MIPOIIECCOB B OKPYXKAIOIIEH )KU3HHU, TPEOYIOIIHe BhIOOpa GU3MUIECKON MOACIIN I CUTYallMH TPaKTUKO-
OPUEHTUPOBAHHOIO XapaKTepa.

B cootBercTBuu ¢ TpeboBanusimu ®I'OC COO k marepuasbHO-TEXHHYECKOMY 00€CTIeUeHUI0
y4eOHOro mnpotecca Kypc Gpu3Mku yriyOoJa€HHOTO YPOBHS Ha YpOBHE CpefHero olIiero oOpa3oBaHUs
JOJDKEH W3y4aThCid B YCIOBUSX TMpeaMeTHOro kaOunera. B kaOunere (u3uMku AOMKHO OBITh
Heo0X0AuMoe J1abopaTopHOE 0OOPYIOBaHHME JJISl BHIMOJIHEHUS YKa3aHHBIX B Iporpamme Mo (Qu3uke
YUYEHUYECKUX OIBITOB, JaO0OPAaTOPHBIX pabOT M pabOT MPaKTHKyMa, a TaKKe JEMOHCTPAllMOHHOE
o0opynoBaHue.

JleMoHcTpanoHHOE 000pyAOBaHKe (POPMUPYETCS B COOTBETCTBUU C MPUHIIUIIOM MUHUMAJILHOU
JOCTAaTOYHOCTH M 00ECHEUMBACT MMOCTAHOBKY MEPEUYMCICHHBIX B MPOrpaMMe MO (PHU3UKE KITIOUEBBIX
JEMOHCTpAallMi A7 HWCCIENOBAaHUS HW3Y4aeMbIX SBJICHMM M MPOLECCOB, OSMIHUPUYECKUX U
(byHIaMEHTaJIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUI.

JlaGoparopHoe oOopynoBaHUE Ui YYEHHMUECKHUX MPAKTHUECKUX paboT ¢dopMupyercss B BHJE
TEMAaTUYECKUX KOMIUIEKTOB U 00eCreynBaeTcs B pacyére OJHOr0 KOMIUIEKTA Ha JIBYX OOYYarolIHXcs.
Tematnueckue KOMIIEKTHI 1a00PaTOPHOTO 000PYAOBAHUS JOKHBI OBITH TOCTPOEHBI HA KOMILJIEKCHOM
MCTOJIb30BAHNH aHAJIOTOBBIX M IIU(PPOBHIX MPHUOOPOB, a TAKIKE KOMIIBIOTEPHBIX U3MEPUTENBHBIX CUCTEM
B BUJIE IIUPPOBBIX 1a00paTOpUil.

OCHOBHBIMU LETSIMH U3Y4€HUS PU3UKU B 0011IEM 00pa30BAHUU SIBIISIOTCS:



(dbopMUpOBaHHE HHTEpeca W CTPEMIIEHHS OOy4arouuxcs K HayYHOMY H3YYEHUIO MPHUPOJIBI,
pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

pa3BUTHE MPEACTABICHUN O HAYYHOM METO/JIE MO3HaHUs U (HOPMUPOBAHHE HCCIIEA0BATEIHCKOTO
OTHOIICHHS K OKPY>KAIOLIUM SIBIICHUSM;

(dbopMUpOBaHNE HAYYHOT'O MUPOBO33PEHUS KaK pe3y/ibTaTa U3y4EeHUs OCHOB CTPOCHUS MaTepuu U
(byHIaMEHTAJIBHBIX 3aKOHOB (DH3UKH;

(dbopMupoBaHHE YMEHUN OOBSICHSATH SIBJIICHUS C UCIIOJIb30BaHUEM (PU3NYECKUX 3HAHUN M HAyUHBIX
JI0Ka3aTeNbCTB;

(dbopMupoBaHUE TPEJCTABICHUNA O pOJM (PU3UKU JJISl PAa3BUTHA JAPYTHUX E€CTECTBEHHBIX HAyK,
TEXHUKH U TEXHOJIOTHIA;

pa3BUTHE MPEACTABICHUN O BO3MOXHBIX cdepax Oymayieil mpodhecCuoHanbHON NeqaTeIbHOCTH,
CBSI3aHHBIX C (PU3UKOM, TIOATOTOBKA K JAaJbHENUIIEMY 00YUYE€HHUIO B 3TOM HAIPaBJICHUH.

JlocTuxkeHue 3THX 1eieil oOecreynBaeTcsl pellieHueM CIeAYIOUUX 3aa4 B Mpoliecce U3yueHus
Kypca (pU3UKM Ha YPOBHE CPEIHEro o0IIero oOpa3oBaHMUS:

MprUOOpEeTEeHNE CUCTEMbI 3HAHUM 00 00IUX (U3NYECKHX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPUSX,
BKJIIOYAsi MEXaHWUKY, MOJEKYJSIPHYIO (PH3HKY, AJIEKTPOAMHAMUKY, KBAHTOBYIO (DH3HKY W SIIEMEHTHI
acTpou3uKH;

dbopMHupOoBaHHE YMEHHH TNPUMEHSATh TEOPETHYECKHE 3HAHHUA Ui OOBSICHEHUS (PU3NIECKUX
SIBJIGHUI B IPUPOJIE U JIJIsl IPUHATHUS MPAKTUUECKUX PEIICHUN B TOBCEIHEBHOM JKU3HH;

OCBOCHHE CTIIOCOOOB PEIICHHsI Pa3IMYHbBIX 33/1a4 C SIBHO 33aHHON (PU3NYECKON MOAETBIO, 3a/1a4,
MO/Ipa3yMeBalOIINX CAMOCTOATEIbHOE co3/laHue (PU3NMUECKON MOJIENU, aJJleKBaTHOM yCIOBUSAM 3a/1auyH,
B TOM YHCIIE 33]1a4 HHKEHEPHOT'O XapaKTepa;

MOHUMaHUe (PU3NYECKUX OCHOB U TMPUHIUIOB JCUCTBUA TEXHUYECKHX YCTPOHCTB U
TEXHOJIOTUYECKHUX IPOLECCOB, UX BIIMSHUSA HA OKPYKAIOLIYIO CPELY;

OBJIAJICHHE METOJaMH CaMOCTOSATEIbHOIO IUIAHUPOBAHHMS W TPOBENEHUS (PUIUYECKUX
HKCIEPUMEHTOB, aHAIIN3a M HHTEPIPETANK HHPOPMAIIH, OTIPEIEICHUS IOCTOBEPHOCTH MOJITyYEHHOTO
pe3ynbTarta;

CO3/IaHHE€ YCJIOBUM JJI1 Ppa3BUTHS YMEHHH [POEKTHO-UCCIEIOBATEIbCKOM, TBOPUYECKOM
NesTeNbHOCTH;

pa3BuTHE UHTEpEca K chepam npodecCHOHATEHOMN A TEIbHOCTH, CBSI3aHHOM C (PU3HKOM.

B coorBerctBun ¢ tpedoBanusiMu ®PI'OC COO yrnyOnéHHbBIM ypOBEHb H3Yy4eHHUsS y4eOHOTro
npenMera «®du3uka» Ha YpOBHE cpeAaHero oOmero oOpa3oBaHUs BBIOMpaeTcss 00y4arolIMMMUCH,
IUTAHUPYIOIIMMU MPOJIOJDKEHUE 00pa30BaHUs MO CHIEHUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPOHIIS.

Ha wusyuenue ¢usuxu (yrinyOn€HHBIM YpOBEHB) Ha ypOBHE CpEIHErO 0O0IIero oOpa3zoBaHUs
otrBoauTcs 340 wacoB: B 10 kmacce — 170 yacos (5 yacoB B Heneno), B 11 kimacce — 170 gacoB (5 wacos
B HEJIETIO).

[Ipemaraemelii B mporpamMMe mo (U3MKe NepedyeHb JIAOOPAaTOPHBIX U MPAKTUYECKUX padboT
SIBJIIETCS. PEKOMEHIOBAHHBIM, YUUTENb JIETAaeT BHIOOP MPOBEAEHUS J1aOOPaTOPHBIX pabOT U OMBITOB C
y4ETOM MHJIUBUAYAIBHBIX OCOOCHHOCTEN 00yJaroIuXcsl.

Hcnoabn3oBanue 060pv1101aamm neHTpa «Todyka pocray

HDI/I HN3Y4YCHHUH KYypCa HGO6XOJII/IMO O6DaIIIaTI) BHUMAHHUEC YHallIUXCsa Ha TO, YTO d)I/I?,I/IKa ABIACTCA
DKCIEPUMEHTAILHON HAYKOH M €€ 3aKOHBI OIIUPAIOTCS Ha d)aKTLI, YCTAHOBJICHHBIC ITPHY TOMOIIHX OIIBITOB,
IO3TOMY HeO6XO)II/IMO 0O0JIBIIIOE  BHUMAHHE YACHIATh ONHWCAHUIO PA3JIMYHBIX JSKCIICPHUMCHTOB,
HOATBCPKAAOMMX N3YYAaCMbIC d)I/I3I/I‘-ICCKI/IC ABJICHHUA U 3aKOHOMCPHOCTH.

SKCHGDI/IMGHT SIBJISICTCS.  ICTOYHMKOM 3HAHHUU U KPpUTCPUEM HMX HWCTHUHHOCTHM B HAYKCE.
COBDGMCHHBIC OKCIIEPUMCHTAJIBHBIC HCCICAOBAHUA I10 d)I/ISI/IKC YKC TPpYAHO IHPEACTABUTH 0e3
HUCIIOJb30BaHHUA HEC TOJBKO aHAJIOTOBBIX, HO 1 I_[I/Id)DOBI)IX HU3MEPHUTCIBbHBIX HDI/I6ODOB.

B ®enepanbHOM rocyaapCTBEHHOM O6D3.30B8.T€J'ILHOM CTaHAapTC (z[aﬂee — (DFOC) OponucaHo,




YTO OJHHMM M3 VHHMBEpPCAILHBIX YYEOHBIX AcHcTBHM (manee — YVJI), mpuoOpeTacMbIX yJalluMHCS,
IIOJDKHO CTATh YMEHHE «IIPOBEIECHHUS OMBITOB, IIPOCTBIX DKCIEPUMEHTAIBLHBIX MCCIEN0OBAHUM, IPIMBIX
M _KOCBEHHBIX M3MEPEHMH ¢ MCIOJL30BAHMEM aHAJOIOBBIX M NHM(GPOBBIX M3MEPUTEIbHEIX IIPUOOPOBY.
YueOHBbIH DKCIIEPUMEHT 110 (PU3HKE, IPOBOAUMEIN Ha TPAAUIIMOHHOM 000pynOBaHUH (0€3 IPUMEHEHUS
IM(GPOBLIX J1ad0paTopHii), HE MOKET B IOJHOM Mepe 00ecHeUYnTh pElIeHHEe BCeX 00pa3oBaTEIbHBIX
3a7a4 B COBpeMEHHOM 1mkosie. CI0KMBIIASCSI CUTYAIUs 00YCI0BACHA CYIIICCTBOBAHUEM Psiia IPOOJIeM:

* TPAAUIIMOHHOE MKOJBEHOE 000PYIOBAHME M3-3a OTPAHUYEHUS TEXHUIYECKMX BO3MOKHOCTEH HE
MO3BOJIIET IPOBOJIUTH MHOT'ME KOJNYECTBEHHBIE MCCIIEAOBAHMS;

* JUINTENLHOCTh NPOBEACHMS (DU3MYECKHUX MCCIACAOBAHMM HE BCEINIA COINIACYETCI ¢
IUINTENLHOCTRIO YIEOHBIX 3aHATHI;

*  BO3MOXHOCTb _IPOBEIECHUS MHOTHX  (DM3UYECKHX  MCCIEIOBAHMH  OrpaHUYMBAETCS
TpeOOBaHMSIMH TEXHUKH 0€30IMACHOCTH U IP.

IudpoBasg mgabopaTopus KapAUHAJIBHBEIM 00pa3oM HM3MEHSET METOJIMKY M COJEpKaHHE
DKCIIEPUMEHTAIBLHON JAeATEIbHOCTH U IIOMOTAET PEIINTL BRINIENEpeUncIeHHble mpoomemel. [IIupokuii
CIEKTp IMGPOBBIX JATYMKOB MO3BOJISIET YYAIIMMCS 3HAKOMHUTHCS C IapaMeTrpaMu  (H3HYECKOrO
DKCIIEPUMEHTA HE TOIBLKO Ha KQYECTBEHHOM, HO M Ha KOJIMYECTBEHHOM ypoBHE. C moMomsio 1indpoBoi
J1a00paToOpHu MOKHO IIPOBOJMTE JUIMTENLHBIA DKCIEPUMEHT aKe B OTCYTCTBUU DKCHEPUMEHTATOPA.
IIpu >TOM M3MepsieMBIE JAHHBIE M PE3YALTATEL MX 00pabOTKH OTOOpaKarOTCA HEMOCPEICTBEHHO HAa
JKpaHe KOMIBIOTEPA.

Hcnoab3oBanue 000pyroBanus 1eHTpa «Touka pocTa» NpU peajJnu3aluu JIAHHOW padoyei
MPOrpaMMbl IO3BOJIMT CO3JATH YCJIOBHS:

- JUIS pacUIMPEHMs COAEPKaHMs KOJHHOro GU3nIeCcKOro 00pa3oBaHusi;

- JUId TIOBBINIEHHS TO3HABATENHLHOM AKTHBHOCTH OOVYAIOIIMXCS B €CTECTBEHHO-HAYYHOMU
00J1acTy;

- JUIS DPa3BUTHSA JUYHOCTH peOEHKa B Ipoliecce o0yueHus (GU3MKHA, €ro CIoCOOHOCTEH,
(hopMHUPOBaHUS U VIOBISTBOPEHHNS COLMAILHO 3HAYNMBIX HHTEPECOB U IOTPEOHOCTEMN;

- uIsl paOOTHI ¢ OHAPEHHBIMU IIKOJLHUKAMHY, OPTaHU3aIlMY UX PAa3BUTUS B Pa3JUYHBIX 00JacTIX
00pa30BaTEIbHOM, TBOPUECKOMN AEATECIALHOCTH.

CoBpeMeHHBIE cpeIcTBAa 00YUEHH, B paMKaX IIPOoeKTa IeHTpa «Touyka pocTay, COIEPKAT KaK YoKe
HM3BSCTHOE 000PYJIOBAHKE, TAK M IPUHIUIIMAIEHO HOBOE. IIpexkie Bcero, 3To 1M poBhIE 1a00paTOpUU
C__HabopaMH JAaTYHUKOB, HO3BOJIIOIINE IPOBOANUTHL M3MEPEHUS (HU3MYECKUX, XHUMHYECKHUX,
(OU3MONOrMYECKUX MapaMEeTPOB OKPYKAIOIIEH cpedabl M OpraHu3MoB. B ocHOBY 00pa3oBaTelIbHOMI
IIPOrpaMMBbl 3aJI0KEHO IIPUMEHEHNE MU(POBLIX J1abopaTopuii. DKCHEPUMEHT SBIIETCS MCTOUYHUKOM
3HAHUH M KpHUTEpHEM HMX HMCTUHHOCTH B Hayke. KoHIEnuus coBpeMEHHOro oOpa3oBaHUs
IMOJIPa3YMEBAET, YTO B YUYEOHOM DKCIEPHMEHTE BEAVIIYIO POJb JOJDKEH 3aHSATHh CAMOCTOSATENLHBIN
HUCCIIEI0BATEIbCKUN YYEHUYECKUI DKCIIEPUMEHT.

Onucanye MATEPUAJbHO-TEXHHYECKOH 0a3bl HeHTpa «Touka pocTay, HCH0JIb3YEMOI0 JJIs
peaJu3alui 00pPa30BaTEIbLHLIX IPOrPaMM B PAMKAX NpenoaaBanus Gu3nKu

B coctaB 1nieHTtpa «Touka pocTay 1Mo (u3MKe BXOadT 0Oa3zoBag (oOsg3arenpHas) 4YacTbh MU
JIONOJHHATENbHOE 000pynoBanue. ba3oBas 4acTh COCTOMT M3 HU(POBBLIX AATYMKOB M KOMIIJIEKTOB
COIIYTCTBYIOIIUX 3JEMEHTOB JIJIS ONBITOB 10 MEXAHUKE, MOJEKYIISIDHON (QU3UKE, DIEKTPOAUHAMUKE U
OIITHKE.

KomMiuiekrarys 0eclipoBOIHOIO MYJILTUIATYHKA:

— 0ecrIpoBOAHON MYJIbTUAATUYMK «Pusukay 5 — 1 miT.;

- TEMIIEPATYPHBIHA 3001 — 1 1mT.;

- repMeTHYHAS TPYOKA IS JaTYMKA JaBJICHUI — 1 InT.;

- IIYII JUI U3MEPEHU MAarHUTHOTO IOJIst — | IMT.;

— W3MEPUTEIBHBIN VI (HAIPsHKEHUE/TOK) — 2 IIT.:

- 30H1 TSI U3MEPEHUS] MATHUTHOrO MOoJIst — 1 1mT.;




i 9
® _ oom @ — -
'@W‘
J
® &
—n @
. . L
® 300 © ® G
ﬂ‘ ® e O
i e
. =

" 33 My e

'ﬂ

I[J'If[ N3YUYCHUS 3aKOHOB TIIOCTOSIHHOTO M TIEPEMCHHOI'O TOKA B KOMIIJIICKT BKJIKYCHBI
JONOJHUTEIBLHO DJIEMEHTEI DASKTPHUYECKUX IIEMEN: IBa pe3ucTopa compoTupaeHneM mo 360 Om, nBa
pesucropa conporusiaenreM mo 1000 OM, gaMIo4ka, K04, peoCcTaT, U0, CBETOAMOH, KOHAECHCATOD
éMkocThi0 0,47 Mk®D, KaTymKa HHAYKTUBHOCTEIO 33 MI'H, HA0Op KaTyIIeK MHAYKTUBHOCTH.

JIByXKaHaJpHAs  IIpUCTaBKa-ocIuuIiorpad IpenHasHaueHa JUIs  KWCCIeIoBaHUs  (POpMEL
DJIEKTPUYECKUX CHTHAJIOB I10 JBYM KaHajJaM NYTEM BH3VAJILHOIO HAOMIOJEHHS M HM3MEPEHHS HX
AMIININTYA U BPEMCHHBIX HMHTCPBAJIOB. HDI/ICTaBKa ABIICTCA VTIDOI]_[éHHI)IM AHAJIOTOM JJICKTPOHHOI'O
ocrruuiorpada ¥ npegHa3zHadeHa Il MCIOJIL30BaHMA B YUeOHOM IIpolLiEcCce







COJAEP)KAHUE OBYYEHUA
10 KUIACC

Pazgen 1. Hayunblii MeTO/ O3HAHUSA NPUPObI.

Ousuka — (yHIaMeHTanbHas Hayka o npupoje. HayuHblid METOA MO3HAHHUS U METOMbI
UCCIIeIOBaHMs PU3NUECKUX SBICHUM.

DKCIIepUMEHT U TeOpHUs B Mpoliecce Mo3HaHus Npupoabl. Habmroaenne u sKCriepuMenT B
buzuke.

CriocoObl u3MepeHus: GU3NYECKUX BEIUYHH (aHAIOTOBBIE U IU(POBBIE M3MEPHUTEILHBIC
puOOpPbI, KOMITBIOTEPHBIE JATYUKOBBIE CUCTEMBI).

[Torpemnoctu u3MepeHuil pusnueckux BennyrH (a0COTIOTHAS U OTHOCUTENbHAS).

MonenupoBanue (GpuU3NUeCKUX SIBJICHUN M MPOLIECCOB (MaTepuaibHas TOYKa, aOCOIIOTHO
TBEPJI0€ TEJI0, UACAIbHAS KUAKOCTh, UACAIbHBIN ra3, TOUeUHbIN 3apsan). ['unoreza. Gusnveckuit
3aKOH, TPaHULbl €r0 NPUMEHUMOCTH. Pu3nueckas Teopus.

Ponp n mecto ¢usuku B (HOpMHpPOBaHMM COBPEMEHHOM HayyHOM KapTUHBI MHUpa, B
MPaKTUYECKOU JeATEIbHOCTH JIFOJICH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomul, npaKmuKym.

W3mepenne cuiibl TOKa M HAIIPSKEHUS B LIETIH TOCTOSIHHOT'O TOKA IMPY TOMOIIY aHAJIOTOBBIX
U U(PPOBBIX U3MEPHUTEIBHBIX IPUOOPOB.

3HakoMcTBO ¢ 1 poBoil 1aboparopueit no ¢usuke. [Ipumepsr n3mepeHus GpUNIECKUX
BEJTMYUH IIPU MOMOIIM KOMITBIOTEPHBIX JTaTYHKOB.

Pa3zgen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanudeckoe JaBukeHHE. OTHOCUTEIBHOCTh MEXaHUYECKOro JBrkeHus. Cucrema
oTCY€Ta.

[Tpsimast u oOpaTHas 3a1a4U MEXaHUKH.

Pangnyc-BeKTOp MaTepHaJbHONM TOYKHM, €ro IPOCKIMM Ha OCH CHCTEMBI KOOPJMHAT.
Tpaexropus.

[Tepemenienne, CKOpPOCTh (CpeAHssl CKOPOCTh, MTHOBEHHasi CKOpPOCTb) M YCKOpPEHHE
MaTepualbHOM TOUKH, UX MPOEKIMH HA OCU CHCTeMbl KoopAuHaT. CloKeHHe NMEepeMEIIeHU 1
CJII0’KEHHE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE JIBH)KEHHE. 3aBUCUMOCTh KOOPJUHAT,
CKOPOCTH, YCKOPEHHS ¥ TTyTU MaTepUaTbHON TOUKH OT BPEMEHHU U UX rpaduKH.

CBoOonHoe nazieHne. Y ckopeHre cBOOOIHOTo naieHus. J[Brxkenne temna, OpoieHHOro mo1
YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPJIMHAT, CKOPOCTH U YCKOPEHHUS MaTepuaibHOW TOUKU OT
BPEMEHH U UX rpaduku.

KpuBonuneliHoe nBuxeHue. J[BHKeHNEe MaTepUaIbHOM TOYKH 0 OKPYKHOCTHU. YTJ0Bas 1
nuHelHass ckopocTh. llepuox m wacrota obOpamienus. LleHTpocTpemuTenbHOe (HOPMAlbHOE),
KacaTesbHOE (TaHMCeHIIMAIbHOE) U TIOJTHOE YCKOPEHUE MAaTepHaAIbHOM TOUKH.

TexHuueckne yCTpONCTBa W TEXHOJOTMYECKHE TMPOLECChl: CHUIOMETp, ABUKEHUE
CHapsJI0B, LIETIHbIE, IIecTepEHYAThIe U PEMEHHBIE Nepeiay, CKOPOCTHBIE TU(THI.

Hemoncmpayuu.

Mopenb cucTeMbl 0TCU€Ta, WILTIOCTPAIIAS] KHHEMAaTHYECKUX XapaKTEPUCTHUK JBUKECHUS.

CriocoObI uccae10BaHus ABIKECHUN.

NnmrocTpanus npeneapsHoro nepexoaa 1 i3MepeHue MrHOBEHHOM CKOPOCTH.

[TpeoOpazoBaHue ABMKEHUI C UCTIOIH30BAHUEM MEXAHU3MOB.

ITanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmronenne aBmxeHus Tena, OpomIeHHOTO MO YIJIOM K TOPU30HTY U TOPU30OHTATIBHO.

HampaBnenue ckopocTy npu ABMKEHUHU TIO OKPYKHOCTH.

[TpeoOpa3oBaHue yrioBoil CKOPOCTH B PEIYKTOPE.



CpaBHeHME TIyTE€H, TPACKTOPUM, CKOPOCTEN JIBHKEHUS OJHOT'O M TOTO K€ TeJa B Pa3HbIX
CUCTEMax OTCYETA.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomeol, npaKmuKym.

N3yueHnne HepaBHOMEPHOIO JIBUKEHMS C LIEJIBIO ONPEEIICHUS] MTHOBEHHOW CKOPOCTH.

H3mepenne yCKOpeHus IpU NPSAMOIMHEHHOM PaBHOYCKOPEHHOM JIBUYKEHUH 110 HAKJIOHHOU
IIJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTY IIyTH OT BPEMEHHM IIPH PABHOYCKOPEHHOM JIBH>KECHHUU.

N3mepenue yckopeHus: CBOOOIHOTO MajeHus (PEKOMEHI0BAHO MCTIOIb30BaHUE IHU(PPOBOI
nabopaTopun).

N3yueHne OBMXKEHUS Teja, OpOLICHHOTO TOpU30HTANBHO. [IpoBepka rumoTessl 0 MpsiMoit
IIPONOPLUUOHAIBHON 3aBUCUMOCTH MEXy JAIBHOCTBIO IIOJIETAa U HAYAJIbHOM CKOPOCTBIO TeJa.

W3yuyenue aBuKEHUS Tesa 0 OKPYKHOCTHU € IOCTOSHHOU 110 MOJYJIFO CKOPOCTBIO.

HccnenoBanue 3aBUCHUMOCTH IE€pHOAA OOpAIleHUs KOHUYECKOrO MasTHHKAa OT €ro
[1apaMeTpOB.

Tema 2. /lunamuxa.

IlepBbiit 3akoH Hprorona. MHepunanbHble cucteMsl oTcuéTa. [IpyuHIMI OTHOCHTEIBHOCTH
[Nanunes. HemnepuuanbHble cucTeMbl OTCUETa (OIpeiesieHue, IPUMEPBI).

Macca tena. Cuia. [lpuHnun cynepno3uumu cui.

BTtopoii 3akon HeroToHa [ MaTepraibHON TOUKH.

Tperunii 3akoH HproTOHA 17151 MaTEpUAIIBHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUS. DKBUBAJIEHTHOCTh I'PABUTALIMOHHON 1 MHEPTHON MacCCBhI.

Cuna TsKecTH. 3aBUCHUMOCTh YCKOPEHHsS CBOOOJHOIO TaJ€HUs OT BBICOTHI HaJ
IOBEPXHOCTBIO IUIAHETBI W OT reorpauueckoil MmupoTsl. J[BUkKeHHE HEOECHBIX Tel U HX
cnyTHUKOB. 3akoHbl Kerutepa. [lepBas kocmMuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, qBHXKyIIErocst ¢ yCKOPEHHEM.

Cuna tpenus. Cyxoe tpenue. Cuia TpeHUS CKOJBXEHUS M CHJIA TPEHUS TOKOS.
Koadduuuent tpenus. Cuna conpoTUBICHUS NPHU JBUKEHUU Tela B JKUIKOCTU WJIM rasze, eé
3aBUCHMOCTb OT CKOPOCTH OTHOCHUTEIBLHOTO ABUKCHUS.

[Jasnenue. I'mapocratnueckoe nasnenue. Cuia ApxuMmena.

TexHu4eckne yCTpPOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: IOAIIUIIHUKH, JIBUXKCHUE
UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpayuu.

HaGnroneHnue 1BUKEHUs TeNl B MHEPLHUAIbHBIX M HEMHEPIUAIbHBIX CUCTEMAaX OTCUETA.

IIpyuHIUIT OTHOCHTEIBHOCTH.

Kauenne nByX WLWIMHIAPOB WM IIApOB Pa3HOW MacChl C OJMHAKOBBIM YCKOPEHHEM
OTHOCHUTEJIBHO HEMHEPIUAIBHON CHCTEMBI OTCUETA.

CpaBHeHuE paBHOACHCTBYIOLIEH IPUIIOKEHHBIX K TEIY CHJI C IPOU3BEACHUEM MACChI Tea
Ha €ro yCKOPEHHE B MHEPIMAIBHON CUCTEME OTCUETA.

PaBeHCTBO cHJl, BO3HUKAIOLIUX B PE3YJIbTATE B3aUMOIEHCTBUS TEIl.

N3MmepeHne mace 1o B3auMOJICHCTBUIO.

HesecoMocTs.

Bec Tena npu yCKOPEHHOM NOIBEME U MTaJICHUN.

LlenTpOOEKHBIE MEXaHU3MBI.

CpaBHEHHME CWII TPEHUS NTOKOS, KAUEHUS U CKOJIbKEHUSI.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeol, npakmuxym.

W3mepenne paBHOAEHCTBYIONIEH CUJI TPU ABMXKEHUHU OpycKa 10 HaKJIOHHOM MIIOCKOCTH.

[TpoBepka rumore3bl O HE3aBHUCHUMOCTH BpPEMEHM JBWXKEHHMS Opycka IO HaKIOHHOH
IIJIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MACCHI.

HccenenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HHUKAIOIIMX B INPYKUHE U PE3MHOBOM
oOpasiie, oT ux nedopmaruu.

N3yueHne IBMKEHUS CUCTEMBI TEJ, CBI3aHHBIX HUTHIO, IEPEKUHYTOH uepe3 JIErkuit OJI0K.



N3mepenne ko3 duimenTa TpeHus 1Mo BEIUYHHE YIIIOBOTO KOd(PHUIIMEeHTa 3aBUCUMOCTH
Fip(N).

HccnenoBanue JBW)KEHUS Opycka IO HAKJIOHHOM IUIOCKOCTH C  IE€PEMEHHBIM
K03 PHULIHEHTOM TPEHHUS.

W3y4eHne NBUKECHUS IPy3a HA BaJLy C TPEHUEM.

Tema 3. Cmamuxka meépoozo mena.

AbcomoTHo TBEpOe Teino. [locTynarenbHoe W BpallaTelbHOE JBUKEHUE TBEPIOTO Tela.
MoOMEHT cuiibl OTHOCHUTENBHO ocu BpaieHus. [lnedo cumpl. CroxeHue cuil, IPUIOKEHHBIX K
TBEpAOMY Teny. LleHTp TskecTu Tena.

VYcnoBus paBHOBeCUs TBEPAOTO TeEIA.

YcroitunBoe, HEYyCTOMUNBOE, OE3pa3InYHOE PABHOBECHE.

TexHu4yeckue yCTpPOMCTBA U TEXHOJIOTMYECKUE IIPOLIECCHI: KPOHIITEHH, CTPOUTEIbHBIN
KpaH, peleryaTble KOHCTPYKIUH.

Hemoncmpayuu.

VYcioBus paBHOBECHS.

Bunel paBHOBeCHS.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

HccenenoBanue yciaoBui paBHOBECHUS TBEPAOTO TeEJIAa, UMEIOIIETO OCh BPALCHUS.

KoHcTpynpoBanue KpOHIITEHHOB U pacy€T CUJ YIPYTOCTH.

N3yuenue ycTOMYMBOCTH TBEPAOTO TEJIA, UMEIOLIETO ILIOIIA(b OIIOPBI.

Tema 4. 3akonvl COXpanHeHUun 6 MEXAHUKE.

Nmnynec mMaTepuanbHOW TOYKH, CUCTEMbl MaTepuaibHbIX Touek. LleHTp macc cuctemsl
MaTepuaibHbIX TOYeK. Teopema 0 JBUKEHUH LIEHTPA Macc.

HMnynbe cuIibl U N3MEHEHHE UMITYJIbCa TeNa.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE NBHXKEHUE.

MoMeHT umnynbca MaTepuanbHOM TOukH. IIpencraBieHne O COXpaHEHMHM MOMEHTA
UMITYJIbCA B LIEHTPAJIbHBIX MOJISIX.

PaGoTa cunbsl Ha MaJOM M Ha KOHEYHOM NepemenieHuH. ['padudeckoe mpeacraBieHue
paboTHI CHJIBI.

MOIIHOCTE CHIIBI.

Kunernyeckass sHeprusi mMarepuanbHOM TOYKH. TeopemMa 00 HM3MEHEHMM KHHETUYECKOU
SHEPrUU MATEPUAIBHON TOUKHU.

[ToreHunanpHble M HEMOTEHIMANbHbIE cuibl. [loTeHnuanbHas sHeprus. [loTeHuuanpHas
SHEprus ynpyro negopMHpoBaHHOW NpyxkuHbI. [loTeHImanpHas SHEprus Teaa B OJHOPOJHOM
rpaBUTAlMOHHOM MoJe. [loTeHIanpHas 3Heprus Tejaa B TPaBUTALMOHHOM I0JI€ OJAHOPOJHOIO
mapa (BHYTpHU U BHe 11apa). Bropast kocMuueckast CKopocTb. TpeThsi KocMUYecKasi CKOPOCTb.

CBs13bp pabOTHI HEMOTEHIMAIBHBIX CUJI C U3BMEHEHHEM MEXaHUYECKOW 3HEPrHMH CUCTEMBI
TeN. 3aKOH COXPAaHEHHS] MEXaHUYECKON DHEPTHUH.

VYrpyrue u Heyrnpyrue CTOIKHOBEHHUS.

VYpaBHenue bepHymnu i MIeanbHOM XHUIKOCTH KakK CIEACTBHE 3aKOHA COXPAHEHUs
MEXaHUYECKON YHEPTUU.

TexHnueckue ycTpoHCTBA M TEXHOJIOTMYECKHE NPOLECCHI: IABM)KEHHE PAaKET, BOJOMET,
KONEp, NPY>KMHHBIN MUCTOJIET, THPOCKOII, GUTYpPHOE KaTaHUE Ha KOHbKAaX.

Hemoncmpayuu.

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE ABMXKEHUE.

N3mepeHrie MOITHOCTH CHJIBI.

M3MeHeHue sHepruu Teja Mpyu COBEPIIEHUH PabOoThI.

B3anMHBIe TpeBpanieHuss KHHETUYECKON M OTEHIIMAIIBHON SHEPTUH MPYU IEWCTBUM HA TEIIO
CHUJIBI TSDKECTHU M CUJIBI YIIPYTOCTH.



CoxpaHeHue 3Hepruu nIpu cBOOOIHOM MaJACHUU.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomul, npakmuKym.

N3mepenne ummysbca Tena o TOpMO3HOMY IYTH.

W3mepeHue cuiibl TATH, CKOPOCTH MOJIEITH 3JICKTPOMOOUIISI U MOIITHOCTH CHIIBI TATH.

CpaBHEHHE U3MEHEHUS UIMITYJIbCA TEJIA C UMITYJIbCOM CHUIIBIL.

HccnenoBanue coxpaHeHHs] UMITYJIbCA IIPU YIPYTOM B3aUMOJEHCTBUM.

W3mepeHre KWHETUYECKOM SHEPTUU Teja 0 TOPMO3HOMY Ty TH.

CpaBHEHHE H3MEHEHUS TOTCHIUAIBHON SHEPTUU PY>KUHBI C pabOTOM CHUIIBI TPEHHUSL.

Omnpenenenue pabOThI CHIIBI TPEHUS MPU ABMKCHUU TeJa M0 HAKIIOHHOW MJIOCKOCTH.

Pa3nes 3. MoJsiekyasipHasi (pM3MKa M TePMOJUHAMHUKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYUECKOU MeopUU.

OcHoOBHbBIE MOJIOKEHUS MOJeKyJIsipHO-kuHeTnuecko Teopun (MKT), wux omnbiTHOE
obocHoBanue. [uddys3us. bpoyHoBckoe nBrkeHue. XapakTep IBHKEHHUS U B3aUMOJEUCTBUS
YaCcTHI] BellecTBa. MOAEIN CTPOCHHUS ra30B, )KUIKOCTEH U TBEPIBIX TEJ U OOBSICHEHUE CBOWCTB
BElleCTBA Ha OCHOBE A3TUX Mojeneil. Macca u pasmepsl Monekyn (aromoB). KommuecTBo
BeulectBa. [locrosunas ABoraapo.

TemnnoBoe paBHOBecue. Temmeparypa u crocobbl e€ m3mepenus. lllkama TemmepaTyp
Lenbcus.

Mopeinb uaeanbHOro raza B MOJICKYJISIPHO-KMHETUUECKOW TEOPUH: YACTHUILBI Fa3a ABUKYTCS
XaO0TUYECKHU U HE B3aUMOJEHCTBYIOT JPYT C IPYTOM.

['a3oBble 3akoHBL. YpaBHeHue MennaeneeBa—Kiamnelipona. AOcontoTHas Temmeparypa
(kana temneparyp KeneBuna). 3axon Jlanprona. M3omporecchl B uaeallbHOM rase cC
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. [ 'paduueckoe mpencTaBieHne U30IMPOILECCOB: N30TepMa,
u30Xopa, n3odapa.

CBs13b MEXy 1aBJIICHHEM U CPEAHEN KUHETUYECKOM SHEPTrUeil MOCTYNATEIbHOTO TEINIOBOTO
JBUKEHMS MOJIEKYJI UI€aJIbHOTO ra3a (OCHOBHOE YPaBHEHHME MOJIEKYJIIPHO-KUHETUYECKON TEOpUH
UJeabHOTrO rasa).

CBsi3bp  aOCONIOTHOM  TeMmepaTypbl TEPMOJMHAMHYECKOM CHCTEMBI CO  CpeaHei
KMHETUYECKOW SHEPTUEH MOCTYNATENbHOIO TEIUIOBOTO IBUKEHUS €€ YacTHL.

TexHU4YeCKHe YCTPOMCTBA M TEXHOJOTHYECKHUE TIPOIIECCHI: TEPMOMETp, Oapomerp,
MI0JIyYE€HUE HAHOMATEPUAJIOB.

Hemoncmpayuu.

Monenu IBUKEHHUS YacTHUL] BEIIECTBA.

Mogenb OpOyHOBCKOTO JIBH>KCHHS.

Buaeopounuk ¢ 3anchio peaabHOro OpOyHOBCKOTO JBHXKEHUS.

Huddysus xunkocrei.

Mognens onsira IlITepHa.

[IpuTsxenue MOJIEKyII.

Monenu KpUCTaNInYeCKUX PEIETOK.

Habmonenune u rccnenoBanme N30IpOIECCOB.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

HccnenoBanue npoiiecca yCTaHOBJICHHS TEIJIOBOTO PaBHOBECHS IIPU TEIIIOOOMEHE MEXITy
ropsiuei U X0JIOAHOU BOJOM.

W3ydyeHrne W30TEpMUYECKOro TMpoliecca (pPEeKOMEHJ0BAaHO HCIONb30BaHUE LU(POBOM
nabopaTopun).

N3ydenune n30XopHOTo npouecca.

N3yuenne n3o6apHoOro mnporecca.

IIpoBepka ypaBHEHHS! COCTOSIHMSL.

Tema 2. Tepmoounamuka. Tennogvie mawiunoi.



Tepmonnuamuueckas (T]I) cuctema. 3agaHue BHEIIHUX YCIOBHUH JJIsI TEPMOIMHAMHYECKOM
cucreMbl. BHenHue u BHyTpeHHUE napametpsol. [lapameTpsl TEpMOIUHAMUYECKONW CUCTEMBI KaK
CpeIHME 3HAUEHUS BEJIMYMH, OIMCHIBAIOIINX €€ COCTOSSHUE Ha MUKPOCKOIIMYECKOM YPOBHE.

Hynepoe Havano TepmoauHamMuky. CamMoOIIpor3BOJIbHAS peslaKcalds TEPMOAUHAMUYECKOM
CHUCTEMBI K TEIJIOBOMY PaBHOBECHIO.

Mopnens uaeanpHOr0 raza B TEPMOJMHAMUKE — CHCTEMA YPAaBHEHMH: YpaBHEHHE
MenneneeBa—KianeiipoHa U BbIpaX€HHUE JJIsI BHYTPEHHEU >HEPTrUM. Y CJIOBUS MPUMEHUMOCTH
TOW MOJENN: HM3Kasg KOHILIEHTpalMsl 4YacTHll, BBICOKME TeMIeparypbl. Belpaxenue ais
BHYTPEHHEHN 3HEPTrUy OJHOATOMHOTO UAECAIIBHOTO ra3a.

KBa3ucrtarnueckue u HECTaTUUECKHUE IPOLIECCHI.

OnemeHTapHas paboTa B TepMoAMHaMUKe. Beruucienue padboTsl o rpaduky mnpoiecca Ha
pV-auarpamme.

Temonepenauya kak crnoco0 HW3MEHEHHUS BHYTPEHHEH OHHEPruM TEepMOIMHAMUYECKON
CHCTeMBI Oe3 coBepiIeHus: padoTel. KOHBEKIHS, TETIIONPOBOIHOCTD, U3TyYCHHE.

KonuuectBo Temnorel. Temno€MkocTh Tena. YAelbHass W MOJSpHass TEIJIOEMKOCTH
BelllecTBA. YpaBHeHHe Maiiepa. YaenpHas TeEIioTa CropaHusi TormBa. Pacué€r konuyecTBa
TEIUIOTHI IpH Terwionepenaye. [lonstue 06 agunabaTHoM mpoiecce.

[TepBblii 3aK0H TepMOAMHAMUKY. BHyTpeHH:s sHeprus. KonumuecTBo TEmoTs! 1 paboTa Kak
Mepbl U3MEHEHUS BHYTPEHHEN SHEPTrur TEPMOIUHAMUYECKONW CUCTEMBI.

Btopoil 3akOH TEpMOOMHAMUKM [UIi PAaBHOBECHBIX IIPOLIECCOB: Yepe3 3aJaHHOE
PaBHOBECHOE COCTOSHUE TEPMOIMHAMHUYECKON CHCTEMbl MPOXOIUT E€AMHCTBEHHas aauabara.
AOcouroTHas TeMIiepaTypa.

BTtopoii 3aK0H TEpMOJMHAMUKHU I HEPABHOBECHBIX IPOLIECCOB: HEBO3MOXKHO IepeaaTh
TEIUIOTy OT 0OoJiee XOJOIHOTO Tela K Ooyee Harperomy Oe3 kommencanuu (Kmayswmyc).
HeoOpatuMocTh NpUpOIHBIX TPOIECCOB.

[TpuHMne! AeicTBrs TennoBbix MamuH. KIT/I.

MakcumanbHoe 3Hauenune KIIJI. [ukn Kapno.

OKOJIOTUYECKHUE ACTIEKThl UCIOJIb30BaHUs TEIUIOBBIX ABUrareieil. TemnoBoe 3arps3HeHue
OKPYXKarOILEeH Cpebl.

TexHuuyeckue ycTpoiCTBa M TEXHOJIOTMYECKHE MPOLECCHI: XOIOAWIbHUK, KOHAUIIMOHED,
IU3ETbHBIA W KapOIOpaTOpHBIM JBUraTeNny, MapoBas TypOWHA, TONYyYEHUE CBEPXHU3KHX
TEMIEpaTyp, YTWIN3AlUS «TEIUIOBBIX» OTXOJOB C HCIOJb30BaHUEM TEIUIOBOTO Hacoca,
YTUIU3aUsg OMOOPTaHUYECKOTO TOTTMBA IS BEIPAOOTKH «TETUIOBOM» U DJIEKTPOIHEPTUH.

Hemoncmpayuu.

H3meHeHne TemnepaTypsl IPH aI1adaTUueCKOM PaCIIMPEHUH.

Bo3aymHoe orauso.

CpaBHeHuE yIEIbHBIX TEIUNIOEMKOCTENH BELIECTB.

CniocoObl U3MEHEHUSI BHYTPEHHEN YHEPTHH.

HccnenoBanue aanabaTHoro mporecca.

KomnproTepHble MOJENIN TEIUIOBBIX ABUTATEIEH.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

N3mepenne yaenbHOU TeT0EMKOCTH.

HccnenoBanue npouecca OCThIBaHUS BEIIECTBA.

HccnenoBanue aguabaTHOTo mpoiiecca.

N3yueHnne B3aMMOCBSI3M DHEPTUU MEXKMOJIEKYJISIPHOTO B3aUMOACHCTBUSA U TeMIIepaTyphl
KHTIEHUS JKUIKOCTEM.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Pazoevie nepexoowvl.

[TapooOpa3oBanne u KoHAeHcarus. Mcmapenwme W KumeHwe. YenpHas TemioTa
napooOpa3zoBaHMUs.



Hacpimennsle W HeHacblleHHbIE Mapbl. KadecTBeHHas 3aBUCUMOCTH IUIOTHOCTH H
JIABJICHUS] HACBHIIIEHHOTO Mapa OT TEeMIIepaTypbl, UX HE3aBUCUMOCTh OT 00b&Ma HACHIIIEHHOTO
napa. 3aBUCUMOCTb TEMIIEPATyPbl KAIICHUS OT JaBJICHUS B )KUIKOCTH.

Brnaxxnocts Bo3myxa. AGCOIIOTHAS U OTHOCUTEIbHAS BIAKHOCTb.

Tsépnoe teno. Kpucrannnueckue u amopgHsle Tes1a. AHU30TPOINUS CBOMCTB KPUCTAIIIOB.
[TnaBnenue u KpucTayuIM3anus. Y JenbHas TeroTa miasineaus. Cyonumanus.

Hedbopmaruu tBEpHoro Tema. Pactshkenune u cxxarue. Casur. Moayns FOnra. Ilpenen
ynpyrux aedopmaruii.

TennoBoe pacimpeHue KUJIKOCTEH M TBEPIABIX Tesl, 00bEMHOE U JIMHEHHOE PACHIMPEHHUE.
AHTapMOHU3M TEIUIOBBIX KOJICOAHUH YacTHUI] BEIIECTBA KaK NPUYMHA TEIUIOBOTO PACIIUPEHUS T
(Ha KAYECTBEHHOM YPOBHE).

[TpeoOpa3oBanue sHEprun B (ha30BBIX MEPEXOIAX.

VYpaBHEHME TEIJIOBOro OanaHca.

[ToBepxHocTHOE HaTsDKeHUE. Koa(huimeHT noBepXHOCTHOrO HaTshKeHUs. KanmwisipHeie
ABJIeHUs. JlaBieHue 1101 HCKPUBIEHHON OBEPXHOCTHIO xkuakoctu. @opmyia Jlamaca.

TexHuueckue yCTpoilcTBA U TEXHOJIOTMYECKUE IIPOLIECCHI: KUAKUE KPUCTAJLIBL,
COBPEMEHHbBIE MAaTEPHAJIBI.

Hemoncmpayuu.

TemnoBoe pacimpeHue.

CBolicTBa HaCHIIEHHBIX [1aPOB.

Kunenne. Kunenue npu noHMXEHHOM JaBJICHUN.

W3mepeHue cuiibl MOBEPXHOCTHOTO HATSKEHUSI.

OnBITHI C MBUIBHBIMU TUIEHKAMHU.

CmauuBanue.

KanuispHele sBIeHU.

Mopnenn HEeHbIOTOHOBCKOM JKUIKOCTH.

Crioco0Ob!I U3MepeHUsI BIaKHOCTH.

HccnenoBanue HarpeBaHUsl U IUIABJICHUS KPUCTAJUIMUECKOIO BELIECTBA.

Buns! nedopmarmii.

Hab6monenue mamnsix gedopmarimii.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomuol, npaKmuKym.

N3yuenne 3aKOHOMEPHOCTEN UCTTAPEHUS KUAKOCTEM.

W3MmepeHue yAeapHOM TEII0ThI IIJIaBICHUS JIbJA.

M3yueHue CBOMCTB HACBIICHHBIX NIAPOB.

N3mepenue abCoMOTHOM BIaXKHOCTH BO3/1yXa M OLIEHKA Macchl MapoB B MOMEILEHHUH.

N3mepenne ko3P huiinenTa moBepXHOCTHOTO HATKEHUS.

N3mepenune moayns FOnra.

HccnenoBanue 3aBUCUMOCTH AepOopMaliii pe3HHOBOTO 00pasiia OT MPHJIOKEHHON K HEMY
CHJIBI.

Pa3nen 4. DaekTpoanHaMuka.

Tema 1. Inexmpuueckoe noie.

OJneKTpr3anus Tel U €€ MpOSBICHUA. DIEKTPUYECKUN 3apsan. J[Ba BHAA 3IEKTPUUYECKUX
3apsa0B. [ IpoBOIHUKY, TUANEKTPUKH U TIOTYIIPOBOJHUKU. DIIEMEHTAPHBIN 3JIEKTPUUECKUM 3apsil.
3aKOH COXpaHEeHHMsI SJIEKTPUUECKOTO 3apsiia.

Bsaumonericteue 3apsinoB. Todyeunsle 3apsaasl. 3akoH KysoHa.

OnekTpruueckoe nose. Ero nefcTere Ha 3JeKTpUIeCKUe 3apsibl.

Hanpsoxkéanocts  anexkrpuueckoro monsd. IIpoOubiit 3apsn. Jluaum HanpsxkEHHOCTH
aneKTpudeckoro nosst. OHOPOIHOE FINEKTPUUYECKOE TOJIE.

[ToTeHIManbHOCTE AIEKTPOCTATUUECKOTO MOJIsA. Pa3HOCTh NMOTEHLMATIOB M HaIpSKEHUE.
[ToreHunanbHas SHEPTUS 3aps/ia B JIEKTpocTaTuyeckoM mnoiie. [loTeHmuan aaeKTpocTaTH4eckoro



nosist. CBsA3b HANPSKEHHOCTH IOJS U PA3HOCTH MOTEHUMATIOB JUIS 3JIEKTPOCTATUYECKOTO MO
(KaK OTHOPOAHOIO, TAK U HEOJHOPOIAHOIO).

[IpuHUUI Cynepro3UIIMK SJIEKTPUUECKUX MOJIEH.

[Tome ToueuHoro 3apsa. [lone paBHOMepHO 3apsbkeHHOU cdepbl. Ilone paBHOMEpHO
3apsHKeHHOro 1o o0béMy mapa. Ilonme paBHOMEpHO 3apsKeHHOW OECKOHEYHOM ILTOCKOCTH.
KapruHbl TMHUN HANPS)KEHHOCTU ITUX I1OJIEH U SKBUIIOTEHIMATIbHBIX ITOBEPXHOCTEH.

[IpoBOIHUKY B AJIEKTPOCTATUUECKOM I10JI€. Y CIIOBUE PABHOBECUS 3apsI0B.

JIMDIEKTPUKHU B DJIEKTPOCTATUYECKOM I10J1€. J[U3IeKTpudecKas NIpOHULAEMOCTh BELIECTBA.

Konpnencarop. DNeKTpOEMKOCTh KOHJIEHCATOpA. DNEeKTpOEMKOCTh IJIOCKOTO
KOH/JIEHCATOopa.

[TapannensHoe  coeauHeHue  KoHAeHcaTopoB.  IlocinenoBarenbHOoe — coeauMHEHUE
KOH/JIEHCAaTOPOB.

OHeprus 3apsyKEHHOI0 KOHJIEHCATopA.

JIBr>KeHUE 3apsKEHHOW YaCTULIBI B OJTHOPOJIHOM 3JIEKTPUUYECKOM IOJIE.

TexHu4yeckue ycTpOCTBa M TEXHOJOTMUECKHE MPOLECCHI: 3JIEKTPOCKOIL, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3alUTa, 3a3€MJIEHHUE JIEKTPOIIprOOpOB, KOHAEHCATOphl, reHepaTop Ban ne
I'paada.

Hemoncmpayuu.

VYeTpoicTBO U MPUHLUI AEHCTBUS 3JIEKTPOMETPA.

DNEKTPUUECKOE MOJI€ 3apsyKEHHBIX IIapUKOB.

DIIEKTPUUYECKOE TT0JIE IBYX 3apsKEHHBIX IIACTHH.

Monens anekTpocraTudeckoro reaeparopa (Ban e ['paada).

[IpoBOIHUKY B AJIEKTPUUECKOM IIOJIE.

DIIeKTpOCTaTUYECKas 3allIHTa.

VYCTpolCcTBO M ACHCTBHE KOHIEHCATOPA MOCTOSHHOM M IEPEMEHHON EMKOCTH.

3aBUCUMOCTb 3JIEKTPOEMKOCTH IJIOCKOTI0 KOHJIEHCATOPA OT IIOIIAH IUIACTUH, PACCTOSHUS
MEXAY HUMH U IU3IEKTPUUECKON MPOHULIAEMOCTH.

DHeprus MEeKTPUYECKOT0 OISl 3apsyKEHHOT0 KOHAEHCATopa.

3apsaka ¥ pa3psiKa KOHAEHCAaTOpa Yepe3 Pe3UCTop.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

OneHka cul B3auMOJEICTBUSA 3apsKEHHBIX Tell.

Habmonenne npeBpalieHust SHEpruu 3apsLKEHHOTO KOHJIEHCATOpa B DHEPIHIO M3ITYUYEHUS
CBETOAMO/A.

N3yuenune npoTrekaHus TOKa B LENH, COAEPKAIIEH KOHAECHCATOP.

Pacnipenenenne pa3sHOCTH TOTEHIMANOB (HANPSOKEHHs]) TPH  MOCIEAO0BATEIHbHOM
COEIMHEHUH KOHJAECHCATOPOB.

HccenenoBanue paspsiia KOHIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmoannwiit 3neKmpuvecKuil Mox.

Cuiia Toka. [IoCTOSIHHBIN TOK.

VcenoBuss CyHmIECTBOBAHMS ITOCTOSIHHOTO — AJIEKTPUYECKOTrO TOKA. VMCTOYHMKHM ToOKa.
Hanpsixenne U u DJIC €.

3akon Oma 1S y4acTKa Lenu.

DNEKTPUUECKOE CONIPOTUBIIEHUE. 3aBUCUMOCTb COIIPOTUBIIEHUS OJTHOPOJIHOTO POBOJHUKA
OT €r0 JUIMHBI U IUIOIIA/INA [TONIEPEYHOI0 CEYEHUs. Y ACIBHOE CONPOTUBIICHNE BEIIECTBA.

IlocnenoBarenpHOE, MapaJIENbHOE, CMEIIAHHOE COEAVMHEHUE IPOBOJHUKOB. Pacyér
pa3BeTBIEHHBIX deKTprueckux 1enei. [Ipasuna Kupxroda.

Pabora snexrpuueckoro Toka. 3akon J[xoynsi—Jlenna.

MOIIHOCTB 3IEKTPUIECKOTO TOKA. TerIoBas MOIHOCTb, BhIIEIAEMAst HA PE3UCTOPE.

O/1C u BHyTpeHHee CONPOTUBICHUE UCTOYHHUKA TOKA. 3aKk0H OMa ISl TOJIHOH (3aMKHYTOM )
ANEKTPUYECKOH 1en. MOIHOCTh UICTOYHUKA TOKa. KOpoTKOe 3amMbIKaHUE.

KonzaeHncarop B 11enu NOCTOSIHHOTO TOKA.



TexHHUYeckne YCTpPOMNCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: aMIIEPMETP, BOJBTMETD,
peocTar, CYETYUK NIEKTPUIECKOU DHEPIUH.

Hemoncmpayuu.

W3mepeHue cuibl TOKa U HaIIPSHKEHUS.

HccnenoBanue 3aBUCUMOCTM CHJIBI TOKAa OT HANpPsDKEHUA [UIA  PE3UCTOpA, JIaMIIbl
HaKaJMBaHUS U CBETOAMOMA.

3aBUCHUMOCTb CONPOTHBIICHUS LWIMHIPUYECKUX IIPOBOJHHUKOB OT JUIMHBI, IIOLIAJN
MIONEPEYHOI0 CEUEHUS U MaTepuaa.

HccnenoBanne 3aBUCUMOCTH CHIIBI TOKA OT COITPOTUBIIEHUS ITPYU IIOCTOSTHHOM HAIIPSKCHUH.

[Tpsimoe m3zmepenne DJIC. KopoTkoe 3aMbIkaHUE TajlbBaHUYECKOIO 3JIEMEHTA M OLIEHKA
BHYTPEHHETO COIIPOTUBIICHUS.

Crioco0bl coeMHEHHUs ICTOYHUKOB ToKa, DJ{C Garapeii.

HccnenoBanue pa3HOCTH TOTEHIIMAIOB MEXAY IOJI0CAMU HCTOYHHMKA TOKA OT CHJIBI TOKA B
LEMH.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomeol, npaKmuKym.

HccnenoBanue cCMEIaHHOTO COEIUHEHUS PE3UCTOPOB.

H3MmepeHue yAeapHOro COpOTUBIICHUSI IPOBOJHUKOB.

HccnenoBanue 3aBUCUMOCTH CHJIbI TOKA OT HAIPSDKEHUS JJIs1 JIaMITbl HAKAJIMBAHUS.

YBenuueHue npezaena U3MEpeHus aMmrnepMerpa (BoJbTMETpa).

N3mepenune D/IC 1 BHYTpEHHETO CONPOTUBIICHUS UCTOYHUKA TOKA.

Hccnenosanue 3aBucumoctu D/[C raJlbBAHUYECKOT0 3JIEMEHTA OT BPEMEHU IIPU KOPOTKOM
3aMbIKaHUU.

HccnenoBanue pa3HOCTH TOTEHIIMATIOB MEXAY IOJI0CAMU HCTOYHHMKA TOKA OT CHJIBI TOKA B
LEMH.

HccnenoBanue 3aBUCMMOCTY IIOJI€3HOM MOITHOCTH UCTOYHHUKA TOKA OT CHJIBI TOKA.

Tema 3. Toku ¢ paznuunvix cpeoax.

OnexTpuyeckas IPOBOAMMOCTb pPa3JIMYHBIX BEIIECTB. JJEKTPOHHAs IPOBOJUMOCTH
TBEPABIX ~ METAUIOB.  3aBUCUMOCTb  COINPOTUBIEHUS  METALIOB  OT  TEMIIEpaTypBhl.
CBepxXnpoBOAUMOCTb.

DneKTpruuecKkuil TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpoBonuuku. CoOCTBeHHass M TNPUMECHAs MPOBOJUMOCTb IOJYIIPOBOJAHUKOB.
CsaoiicTBa p—Nn-nepexona. [lomynpoBoHUKOBbIE TPHUOOPHI.

ONEKTPUYECKUH TOK B IJIEKTPOJIMTAX. DJIEKTPOJIMTUYECKAS TUCCOLMALUA. DIJIEKTPOJIU3.
3axonbl Dapazest ISt 3JIEKTPOIH3a.

OnexTpuueckuid TOK B Tra3ax. (CaMOCTOSITENBHBIM W HECAMOCTOATEIbHBIM pa3psil.
PaznuuHble TUIIBI CaMOCTOATENBHOTO pa3psiaa. Momuus. [1nazma.

TexHnueckue yCTpPOHCTBA UM INPAKTHUECKOE IPUMEHEHHUE: Ta30pa3psiiHblE JIaMIIBL,
AJIEKTPOHHO-JIy4€eBasi TpyOKa, MOJIYyIPOBOJHUKOBBIE MPHOOPHI: U0, TpaH3UCTOp, (hoToauon,
CBETOAMOM, TajbBaHMKA, pa(UHUPOBAHME MEAM, BBIIUIABKA ATIOMMHHUA, DJIEKTPOHHAs
MUKPOCKOTIHS.

Hemoncmpayuu.

3aBUCHUMOCTh COITPOTUBIICHUS] METAJUIOB OT TEMIIEPATYPHI.

ITpoBOAMMOCTB 3JIEKTPOIUTOB.

3akoHsl anekTposn3a dapanes.

HckpoBoii pa3psii ¥ IpOBOJAUMOCTb BO3/1yXa.

CpaBHeHUE MPOBOIMMOCTH METAJIJIOB U MOJYIPOBOJIHUKOB.

OnHOCTOPOHHSSA MPOBOMMOCTD JUOJIA.

Yuenuueckuit 3xcnepumenm, nabopamopnsie padomol, RPAKMUKYM.

Habmonenue snextponunsa.

W3mepenue 3apsiia 0JHOBAJIEHTHOTO HOHA.

HccnenoBanne 3aBUCUMOCTH COITPOTUBIIEHUS TEPMOPEZUCTOPA OT TEMIIEPATYPHI.



CHsATHE BOJIbT-aMIIEPHON XapaKTEPUCTUKH AUOA.

Du3nYecKUl MPAKTUKYM.

CniocoObl u3Mepenust (U3NYECKUX BETUYUH C UCIOIb30BAHUEM aHAIOTOBBIX M IIU(POBBIX
U3MEPUTEIIbHBIX TMPUOOPOB ¥ KOMIBIOTEPHBIX JIATYMKOBBIX CHUCTEM. AOCOIIOTHBIE U
OTHOCHUTEIIbHBIE  IOTPEIIHOCTH  HU3MepeHud  ¢usnyeckux BenuuyuH. OlEHKa TpaHull
IIOTPELIHOCTEM.

[TpoBeneHne KOCBEHHBIX U3MEPEHUIL, CCIIeIOBaHU 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH,
IPOBEpPKA IMPEUIOKEHHBIX TUNOTE3 (BBIOOp M3 paloOT, ONMMCAHHBIX B TEMAaTHMUYECKHX pa3jeiax
«Y4YeHNYECKHI SKCIIEPUMEHT, 1a00paTOpHbIe PaObOThI, TPAKTHUKYM)).

Me:xnpeaMeTHblie CBA3H.

Uzyuenue kypca ¢usuku yriyonéHHoro ypoBHs B 10 kiacce oCylIecTBIsIETCS ¢ YYETOM
COJICPXKATENbHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcamMH MaTE€MaTUKH, OHOJOTUM, XUMUH,
reorpauu ¥ TEXHOJIOTHU.

MesicnpeOmemuvie noHaAmuUsA, C6A3AHHbIE C UYUEHUEM MENMO008 HAYUHO20 NO3ZHAHUA:
ABJICHUE, Hay4YHbIH (akT, runore3a, (Qu3MUecKkas BEIUYMHA, 3aKOH, TEOpHs, HAOIIOACHUE,
AKCIEPUMEHT, MOJIEIMPOBAHUE, MOJIEIIb, U3MEPEHUE, TOTPEILIHOCTU U3MEPEHUN, U3MEPUTEIIbHBIE
npuOopsI, U(poBas 1ad0paToOpHs.

Mamemamuka: peuieHUE CHCTEMbl ypaBHeHWU. JluHelHas QyHkoms, mnapaboia,
runep6ona, ux rpaduku u cBoiicTBa. Tpuronomerpuyeckue GyHKIUU: CHHYC, KOCUHYC, TAHT€HC,
KOTaHI'€HC, OCHOBHOE TPUT'OHOMETPUYECKOE TOXKAECTBO. BEKTOpBI M HX MPOEKIUH Ha OCU
KOOPJIMHAT, CII0KEHHE BEKTOPOB.

Buonozua: mexannueckoe JABIKEHHE B JKUBOW mpupoje, Auddy3us, 0CMOC, TEIIO0OMEH
JKUBBIX  OpPraHU3MOB, TEIUIOBOE  3arpsA3HEHUE  OKpYXKalomel  cpeapl,  yTUIM3alus
OMOOpPraHNYECKOro TOIJIMBA JJISl BBIPAOOTKH «TEIUIOBOW» M 3JEKTPOIHEPTUH, TOBEPXHOCTHOE
HATSHKEHHE U KallWJUIpHBIC SIBJICHUSI B IPUPOJIE, IIEKTPUUECKUE SIBJICHHUSI B )KUBOI MPUPOJIE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MOJIIpHasl Macca, MoJy4eHrne HaHOMAaTepHUaIoB, TEIJIOBbIE CBOMCTBA TBEPABIX TEN, KUJKOCTEH U
ra3oB, JKUJKHE KPHUCTAJUIbI, DJJEKTPUUECKHE CBOMCTBA METAJIOB, 3JIEKTPOIUTHYECKAs
JUCCOIMAIMs, TAIbBAHUKA, SJIEKTPOHHASI MUKPOCKOIIHSI.

T'eozpaghusa: BnaxHOCTh BO31yXa, BETPhL, OApOMETP, TEPMOMETP.

Texnonozua: npeobpa3oBaHue IBUKEHUN C UCIIOIb30BaHUEM MEXaHU3MOB, YUET CyXOro U
KUJKOTO TPEHUST B TEXHHKE, CTaTHYECKHE KOHCTPYKIMH (KPOHINTEHH, pemeéTdyarpie
KOHCTPYKIIMH), UCTIOJIb30BAaHUE 3aKOHOB COXPAHEHHUS MEXaHHUKHU B TEXHUKE (TUPOCKOT, BOJAOMET
U JIpyrue), ABUTATelIb BHYTPEHHETO CrOpaHMs, MapoBas TypOMHa, OBITOBOM XOJOIWJIbHUK,
KOHJIMLIUOHEP, TEXHOJOTUM TOJYYEHHS COBPEMEHHBIX MaTepuajoB, B TOM YHCIE
HAaHOMATEepHaJloB, M  HAHOTEXHOJOTUH,  DJEKTPOCTaTHYecKas  3alluTa,  3a3eMIJICHHE
AIIEKTPONPUOOPOB, Ta30pa3psTHBIC JTAMIIBI, TOTYIPOBOAHUKOBBIE TPUOOPHI, TalTbBAHUKA.

11 KUIIACC

Pa3nen 4. daekTpoamHaMuka.

Tema 4. Mazhnummnoe none.

B3aumoneiicTBuE MOCTOSHHBIX MarHUTOB M INPOBOJHUKOB C TOKOM. MarHmTHoe MoOJe€.
BekTop marauTHOM MHAyKIMH. [I[puHIMN Cynieprno3nuy MarHUTHBIX NOJIEH. JIMHUKM MarHUTHON
WUHAYKLHH.

MarautHoe 1ojie IPOBOJHHKA C TOKOM (IPSIMOTrO MPOBOJHHMKA, KAaTyIIKU U KPYrOBOTO
BUTKA). OnbIT Dpcrena.

Cuna Ammepa, e€ HanpaBJIECHUE U MOYJIb.

Cuna Jlopenna, e€ HampaBleHHE M MOIYJb. J[BH)KEHHE 3apsyKEHHOW 4YacTUIBl B
OJIHOPOJAHOM MarHuTHoM mnose. Pabora cuiel Jlopenna.

MaruautHoe nose B Beuectse. deppomMarHeTUKy, napa- U IMaMarHeTUKH.



TexHu4eckne YCTpPOWCTBA M TEXHOJOTMYECKHE MPOLECCHl: MPUMEHEHHE MOCTOSHHBIX
MarHuTOB, 3JIEKTPOMAarHUTOB, TECTEP-MYJIbTUMETP, 3JIEKTPOJABUTATENb SIKOOH, YCKOpUTENIN
3JIEMEHTapPHBIX YaCTHII.

Hemoncmpayuu.

Kaptuna nuHMI WHAYKIMM MarHUTHOTO TIOJs TOJOCOBOTO U IMOIKOBOOOPa3HOIO
IIOCTOSIHHBIX MarHuTOB.

KaptvHa nuHMA MarHUTHOM HWHIOYKUMHA TMOJS JUIMHHOTO NPSIMOrO NPOBOJHUKA U
3aMKHYTOT'O KOJIBLIEBOT'O IIPOBO/IHUKA, KATYILIKH C TOKOM.

B3aumozeiicTBue ABYyX MPOBOJHUKOB C TOKOM.

Cuita Ammiepa.

[evictBue cuibl JIopeH1a Ha HOHBI 3JIEKTPOJIUTA.

Habumronenne ABM>KEHUS ITyYKa JIEKTPOHOB B MAarHUTHOM I10JIE.

[TpuHIMI OEHCTBUS 3TEKTPOU3ZMEPUTEIBHOTO MPUOOpPa MATHUTOIIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

HccenenoBanue MarHUTHOTO MOJISl HOCTOSSHHBIX MarHUTOB.

HccnenoBanue CBOWCTB (heppOMarHeTHKOB.

HccnenoBanue 1eicTBUS IOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

N3mepenue cuibl AMmepa.

N3yuenune 3aBUCUMOCTH CHJIbI AMIIEpa OT CUJIbl TOKA.

Onpenenenre MarHUTHOM MHIYKIIUU HAa OCHOBE M3MEPEHUs CHIIbI AMIiepa.

Tema 5. DnekmpomazHumnas uHOYKyus.

SBnenue snexTpoMarHuTHOM MHAYKIMH. [loTOok BekTopa MarHuTHON HHAyKuuu. DJC
WHIYKIUU. 3aKOH 3JIeKTpoMarauTHo unaykuuu @apazes. Buxpesoe anexkrpuueckoe nosue. Toku
dyxo.

OJ1C uHAYKIMY B TPOBOJHUKE, IBUKYILIEMCS B OJTHOPOJIHOM MarHUTHOM I10JI€.

IIpaBuno Jlenna.

NupyktuBHOCTh. Karylika HMHAYKTUBHOCTM B ILI€NM IOCTOSSHHOTO TOKa. SIBineHue
camouHaykiuu. 9J{C caMOMHAYKIINH.

OHeprus MarHUTHOTO TOJIS KaTYIIKH C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHHnueckue ycTpoiCTBa U TEXHOJIOTMYECKHUE TPOLECCHI: HHAYKLIIMOHHAS 11€4Yb, COJICHOM,
3allUTa OT AJIEKTPU3ALUU TeJl IPU ABUKEHUHU B MArHUTHOM T10JI€ 3€MIIH.

Hemoncmpayuu.

Habmonenune siBaeHMs 3J€KTPOMarHUTHON MHTYKIIUH.

Hccnenosanue 3asucumocty DJ[C MHAYKINN OT CKOPOCTH U3MEHEHUSI MArHUTHOT'O IIOTOKA.

IIpaBuno Jlenna.

[Tanenne MaruuTa B aJJlOMUHHUEBOM (MeIHOI) TpyOe.

SIBrieHNE CAaMOMHIYKIIU Y.

Hccnenosanne 3aBucumoctu J/]C caMOMHAYKIIMU OT CKOPOCTH M3MEHEHMS CHJIBI TOKA B
LEeMu.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

HccnenoBanue sBJIEHUS JIEKTPOMArHUTHONW HHAYKIIHH.

Onpenenenne NHAYKIMA BUXPEBOTO MarHUTHOT'O TIOJIS.

HccnenoBanue siBI€HUS CAMOUHTYKIUH.

COopka MozeH 3IEKTPOMAarHUTHOT'O TeHepaTopa.

Paspnen S. KoJsieOanus U BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbuas cucrema. CBoOOAHEIE KOJIEOAHMS.

['apmonnueckue  konebanus. KuHemartmueckoe W JAMHAMHYECKOE  OMHMCAHUE.
DHepPreTUIecKoe onmrcaHue (3aK0H COXpaHEHUI MEXaHMUECKOU YHEPTyH ). BRIBO TMHAMUYECKOTO
OTHCAHMsI TApMOHUYECKHUX KOJIeOaHUH U3 UX HHEPTeTHUECKOr0 U KHHEMAaTHYEeCKOTO OMMCAHUSI.



Ammmntyna u ¢dasza xonebanuii. CBs3b aMIUIMTYAbI KOJICOAHWNW MCXOAHOW BEJIIMYWHBI C
aMIUTUTYIaMU KoseOaHuil €€ CKOPOCTH U YCKOPEHHS.

[Tepuon n yacrora konedanuii. Ilepuon Manbix cBOOOAHBIX KOIeOaHUH MaTEMAaTHYECKOTO
MmasiTHHKA. [leprnos cBOOOAHBIX KOJIEOAHUH PYKUHHOTO MAasITHUKA.

[TonsTHe 0 3aryxaromux konebaHusx. BoiHyxeHHble KoaeOanus. Pezonanc. PezonancHas
KpuBasi. BiousiHue 3aTyxaHus Ha BUJ pe30HAHCHOW KPUBOM. ABTOKOJICOaHUSI.

TexHnueckue yCTpPONCTBA M TEXHOJOTMYECKHE IPOLIECCHI: METPOHOM, Yachl, Kayelld,
MY3bIKaJIbHbIE HHCTPYMEHTHI, cericMorpad.

Hemoncmpayuu.

3anuck Koae0aTeTbHOTO ABHKCHHS.

HaOnroneHue He3aBUCUMOCTH NEPHOAA MAJIBIX KOJIeOaHUH rpy3a Ha HUTHU OT aMILTUTY/bI.

HccnenoBanue 3aTyxamux KOJIeOaHUH U 3aBUCUMOCTHU MEPHOAa CBOOOTHBIX KOJIeOaHUi
OT CONPOTHUBJICHUS.

HccnenoBanue kosieOaHWii Trpy3a Ha MAacCHBHOM NpPYKHHE C LENbI0 (OpMHUPOBAHUS
npeCcTaBiIeHUui 00 UeaqbHONU MOJIENH NMPYKMHHOTO MasiTHUKA.

3aKOH COXpaHEHUs PHEPTUH MPH KOJIEOaHUSAX TPpy3a Ha MPYKUHE.

HccnenoBaHue BEIHYKICHHBIX KOJIEOAHUH.

HabGmonenue pezonanca.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

N3mepenue nepuojia cBOOOAHBIX KOJI€OaHUN HUTSIHOTO U IPY>KUHHOT'O MasiTHUKOB.

N3yueHne 3aKOHOB JIBI)KEHUS Teja B X0/€ KoyeOaHUi Ha yIIpyroM MojBece.

W3ydeHre ABMKEHUS HUTSHOTO MasTHUKA.

[TpeoOpa3oBaHue 3HEPTUH B IPY)KUHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY/IbI 3aTyXalOIINX KoieOaHuM.

HccnenoBaHue BEIHYKICHHBIX KOJIEOAHUH.

Tema 2. dnekmpomaznummnole Ko1edanus.

Konebarenbubiii koHTyp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAaHUS B UACATBHOM
KosiebarenbHOM KoHType. @opmyna Tomcona. CBsi3p aMIUTUTYABI 3apsga KOHIEGHcATOpa ¢
aMIUTUTYAOH CUJIBI TOKA B KOJIeOaTeIbHOM KOHTYpE.

3aKOH COXpaHEHMsI SHEPTUU B UACATLHOM KOJe0aTeIbHOM KOHTYpE.

3aryxarolmuye 3JIEKTpOMarHuTHbIE KoJieOaHus. BBIHYXJEHHBIE 3JIEKTPOMArHUTHBIE
Kosie0aHusl.

IlepemeHHBIN TOK. MOIIHOCT NEPEMEHHOr0 TOKAa. AMIUIMTYJHOE M JIEHCTBYIOIIEE
3HauEHUE CUJIbI TOKA M HANPSKEHUS IIPU pa3iIuyuHON popMe 3aBUCUMOCTH IIEPEMEHHOT0 TOKA OT
BpPEMEHH.

CuHyconabHbIN TepeMeHHbIN TOK. Pe3ucTop, KOHJAEHCATOp U KaTyllKa UHIYKTUBHOCTU
B LIENI CHHYCOUJAJIIBHOTO IEPEMEHHOTr0 TOKa. Pe30HaHC TOKOB. Pe3oHaHC HanpsKeHui.

Wneansubiii Tpancopmatop. [IponsBoacTBo, nepenaya U moTpedIeHUE IIEKTPUIECKOM
DHEPIHUH.

DKOJIOTUYECKHE PHUCKU TPU IMPOU3BOJCTBE 3JeKTposHepruu. KymnbTypa ucnonp3oBaHus
AIIEKTPO3HEPTUHU B ITOBCEIHEBHOM JKU3HHU.

TexHu4yeckne yCTpPOMCTBA M TEXHOJIOTMYECKHE IIPOLECCHI: AJIEKTPUYECKUN 3BOHOK,
TeHepaTop NEPEMEHHOr0 TOKA, JINHUU JIEKTpoIiepeiay.

Hemoncmpayuu.

CB00OOIHBIE IIEKTPOMArHUTHBIE KOJIEOaHMS.

3aBUCUMOCTh YaCTOThI CBOOOIHBIX KOJ€OaHUM OT HUHAYKTUBHOCTH U EMKOCTH KOHTYpA.

OcuusutorpaMMsbl 3JI€KTPOMAarHUTHBIX KOJIEOaHUH.

['eHepaTop He3aTyXalIUX 3JIEKTPOMArHUTHBIX KOJIeOaHUH.

Mopnenb 31eKTpOMarHUTHOTO TeHEpaTopa.

BrinyxaeHHble CHHYCOU1albHbIe KOIeOaHusl.

Pesucrop, karymka HHIYKTUBHOCTH U KOHJIEHCATOP B LIENH IEPEMEHHOIO TOKA.



Pe3onanc npu mociaenoBaTeIbHOM COEAVMHEHUM PE3UCTOPA, KAaTYIIKHM MHAYKTUBHOCTH M
KOHJIEHCATOopa.

YCTpOoHCTBO U IPUHITUIT ACHCTBUS TpaHChopMarTopa.

Mogenb TMHAN 3IEKTPOIIepeadH.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmukKym.

Wzydenue Tpanchopmaropa.

HccnenoBanue nepeMEHHOr0 TOKa 4epe3 IMOCIEA0BATENIbHO COCIMHEHHBIE KOHAEHCATOp,
KaTYyILKY U PE3UCTOD.

Habmroienue 31eKkTpoMarHuTHOTO Pe30HAaHCa.

HccnenoBanue paboThl MICTOYHUKOB CBETA B IETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpOMAZHUMHbBLE 80JIHbL.

MexaHuueckue BOJIHBI, YCIOBHUA HX pacnpocTpaHeHus. [lonmepeuynble M IpoOAOJbHBIE
BOJHBL. [lepros, cKOpoOCTh pacnpoCTpaHEeHHs U JUIMHA BOJIHBL. CBOMCTBA MEXAHUYECKHUX BOJIH:
OTpakeHHe, peIoMIIeHUEe, HHTephEepeHIs U AU(paKIHs.

3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

[IymoBoOe 3arpsi3HEHHE OKPYXKAIOIIEH Cpeibl.

DJIEKTPOMAarHUTHbIE BOJHBL. YCJIOBHS M3JIyYEHUs 3JIEKTPOMArHUTHBIX BOJH. B3anmuas
OpHUEHTAIMs BEKTOPOB B 3JIEKTPOMAarHUTHON BOJIHE.

CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH: OTPaXX€HUE, MPEJIOMIICHHE, MOJIApU3alus,
uHTEephEepeHIHs U AUDPAKITHSL.

[[Ixana 371€KTPOMarHUTHBIX BOJIH. [IpuMeHeHHE 37eKTpOMarHUTHBIX BOJH B TEXHUKE U
OBITY.

[IpuHUMIIBI pagnoCBA3M U TeneBuaeHUs. Pagnonokanusi.

DEeKTPOMarHUTHOE 3arps3HEHUE OKPYKAOUIeH cpebl.

TexHuueckue ycTpoWCTBa U NPAKTUYECKOE NMPUMEHEHHE: MY3bIKAJIbHbIE HWHCTPYMEHTHI,
pamap, paguMoOnpUEMHUK, TEJIEeBH30p, aHTeHHa, Tenepon, CBY-meub, yabTpa3zByKoBas
JMarHOCTHKA B TEXHUKE U MEIULIMHE.

Hemoncmpayuu.

OO0pa3oBaHue U pacrpoOCTPaHEHHUE MOMEPEYHBIX U MPOIOJIBHBIX BOJIH.

KoneO:mromeecs Teno Kak HCTOUYHUK 3BYKa.

3aBUCUMOCTb JUTMHBI BOJIHBI OT YaCTOTHI KOJIeOaHHA.

Habmonenne otpaxkeHus U IPEIOMIICHUS MEXaHUYECKUX BOJIH.

HaGnronenue nnrepdepeHunu u Audpakiuy MEXaHH4eCKUX BOJIH.

AKYCTHYECKHI pe30HaHC.

CBolicTBa ynbpTpa3ByKa U €ro IPUMEHEHHE.

HaGmronenne cBsi3M I'POMKOCTH 3BYyKa W BBICOTHI TOHA C aMIUIUTYIOM M YacTOTOU
KoJie0aHui.

HccnenoBaHne CBOWCTB  3JEKTPOMAarHUTHBIX  BOJIH:  OTpPaK€HUE, TMPEIOMIICHHE,
noJsipu3alus, Tuppakuus, UHTepdepeHIus.

O6HapyxeHrue HHPPaKPACHOTO U YIBTPA(YHOIETOBOTO U3ITYUCHUM.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

W3yuenue napameTpoB 3ByKOBOH BOJIHBI.

N3ydeHne pacpocTpaHEHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMONMHENHOE pacCIpOCTpaHEHUE CBETa B OJHOPOAHOM cpene. JIyu ceera. ToudeuHbld
HCTOYHUK CBETA.

Otpaxkenue cBera. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHune H300pakeHUl B IJIOCKOM
3epkaie. Cpepuueckue 3epkana.

[Ipenomnenue cBeTa. 3aKOHBI MpeIOMJECHHs cBeTa. AOCONIOTHBIA IOKa3aTellb
npenomiieHusi. OTHOCUTENbHBIN IMOKa3aTenb mnpenomieHus. [1ocTOSHCTBO 4YacTOTHI CBETa U



COOTHOUIEHUE JUIMH BOJIH MPU NEPEXOJE MOHOXPOMATHYECKOTO CBETA YEpe3 IpaHULly pasnena
JBYX ONITUYECKUX CPEZ.

Xon nydeit B mpu3Mme. Jlucnepeus ceeta. CiioxHbIN cocTtaB Oenoro cBera. [[Ber.

[TontHOE BHyTpeHHEee oTpakeHue. IIpenenbHblil yroi MoaHOro BHYTPEHHETO OTPAKEHHUS.

Cobuparomue W paccewBarouiye JHH3bL. ToHKas nuH3a. DOKYyCHOE paccTOSHUE U
ONTUYECKasi CUJa TOHKOM JIMH3BI. 3aBUCUMOCTH (DOKYCHOTO PACCTOSHHUS TOHKOH chepudeckoi
JIMH3BI OT €€ TEOMETPUH U OTHOCUTEIIBHOTO MOKA3aTENs IPETOMIICHHUS.

dopMya TOHKOM JIMH3BL. Y BEIUYCHHUE, 1aBAEMOE JINH30MU.

Xox ny4a, IpOUIEALIEro JIMH3Y O] TPOU3BOIbHBIM YIJIOM K €€ IVIABHOM ONTHUYECKOU OCH.
[TocTpoeHue n300paKeHMt TOUYKH U OTPE3Ka MPSMOM B COOUPAIOINX U PACCEHBAIOIINX JTHH3AX U
UX CHUCTEMaX.

Ontuueckue mpudopsl. Paspematomnias cnocoOHocTh. [71a3 Kak onTHYecKas CUCTeMA.

[Ipenenbl npUMEHUMOCTH F€OMETPUYECKOM ONTHUKH.

BonnoBas ontuka. Wurepdepeniuss cBera. KorepeHTHbIE HUCTOYHUKU. Y CIIOBUS
HaOJI0/IEHUSI MAKCUMYMOB 1 MUHUMYMOB B HHTEPGEPEHIIMOHHON KapTHHE OT ABYX KOI€PEHTHBIX
UCTOYHUKOB. [IpMeps! Kitaccuieckux HHTEP(HEPEHIIMOHHBIX CXEM.

Hudpakmus cBera. [udpakuuonnas pemérka. YcioBue HaOMIOACHHUS TJIABHBIX
MaKCHUMYMOB IPH MaICHUY MOHOXPOMAaTHYECKOTO CBETa Ha NU(PAKIIHOHHYIO PEHIETKY.

[Tonspuszanus ceera.

TexHuueckue yCTpOHCTBA M TEXHOJIOIMYECKHE IPOLECCHl: OYKM, JIyla, IEpHUCKOIL,
dboToanmapart, MUKPOCKOII, TPOEKIIMOHHBII armapar, IpOCBETIECHUE ONITUKH, BOJJOKOHHAS ONTHKA,
TU(paKInOHHAS PeIETKa.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccenenoBanue npesoMiIeHUs CBETA.

Habumroienne noaHoro BHyTpeHHEro oTpakeHus. Mojienb cBeToBoa.

HccenenoBanue xoaa CBETOBBIX MTYYKOB UY€pe3 INIOCKONAPAIIIEIbHYIO IUIACTUHY U IPU3MY.

HccnenoBanue cBONCTB N300pakeHU B JTMH3AX.

Moenu MEKpOCKOIa, TEIECKOIA.

Hab6monenue nnrepdepeHimm ceera.

HaoOmroienue 11BETOB TOHKUX IUIEHOK.

Hab6monenue nudpakiuu certa.

N3yuenne quppakinOHHON PEIIETKH.

Habmonenne nudpakiimoHHOTO CIIEKTpa.

HaGnronenue nucrnepcuu cBeTa.

Habmonenne nonsipusanuu cBera.

[TpuMmeHeHre NOIIpONI0B UIsl U3yYEHHUS] MEXaHUYECKUX HAIPSKEHUM.

Yuenuueckuit sxcnepumenm, nadbopamopnsvie padomel, npakmuxym.

W3mepeHnue nokasaress npeaoMIIeHUs CTEKIIA.

Hccnenoanue 3aBUCUMOCTU (POKYCHOTO PAcCTOSTHUSL OT BELIECTBa (HAa MPHUMEpE KUJKHUX
JUH3).

H3mepenne poKyCHOro pacCTOSIHUS PACCEUBAIOIINX JIUH3.

[Tony4yenue n300paXkeHHUs B CUCTEME U3 MJIOCKOTO 3epKaja U JIMH3BI.

[Toryuenue n300paxeHus B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TENECKONNYECKUX CUCTEM.

Ha6nronenue qudpakuun, nHTEphEpEHITNN U TIOJIIPU3AINHN CBETA.

W3y4eHne noaspu3aluy CBETa, OTPAXKEHHOIO OT MOBEPXHOCTU AUAJIEKTPHKA.

N3ydenne unTepdepeHInm 1a3epHOro N3JIydeHus Ha IByX LIeJsX.

Hab6monenue aucnepcum.

Hab6nronenue u uccnenoBanue qudpakIimOHHOTO CIIEKTpA.

W3mepeHue UIMHBI CBETOBOM BOJIHBI.



[Tomyuenue ciekTpa U3My4eHHUs] CBETOAMO/IA TIPU TOMOIIH TU(PAKIIMOHHON PEIIETKH.

Pa3nes 6. OcHOBBI cienUAJIbLHOM TEOPUH OTHOCUTEIbHOCTH.

['paHuLBl TPUMEHMMOCTH KIIACCMUECKOW MeXaHWKHU. [locTynaTel crnenuanbHOM Teopuu
OTHOCHUTEJIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHOW  uHTepBai.  IIpeoOpaszoBanms  Jlopenma.  YcioBue
IPUYUHHOCTU. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMeEIJICHUE BPEMEHU U COKpallleHue
JUTVHBL.

OHeprus U UMIYJIbC PEISTUBUCTCKON YaCTUILIBI.

CBs13b MacChl ¢ PHEPTUEN U UMITYJILCOM PEISATUBUCTCKOMN YaCTULIBI. DHEPIHs MOKOSL.

TexHu4yeckue yCTpOMCTBA M TEXHOJOTMYECKHME IPOLECCHI: CIIyTHUKOBBIE INPUEMHHUKM,
YCKOPUTEIHN 3apsHKEHHBIX YACTHII.

Y4eHn4ecKkuii IKCIIEpUMEHT, Ta0opaTOpHbIe pabOThI, MPAKTUKYM.

Onpenenenre UMIyabca U SHEPTUU PEISITUBUCTCKUX 4YacTUI (1o ¢otorpadusiM TPEeKoOB
3apsKEHHBIX YACTHUI] B MATHUTHOM I10JIE).

Pazgean 7. KBantoBas pusuka.

Tema 1. KopnycKynapHno-6011060it oyanusm.

PaBHOBECHOE TeIUIOBOE M3JIyuyeHHE (M3JydyeHHe aOCOIIOTHO 4YEPHOro Tena). 3aKoH
cmenienus Buna. ['unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPrHs ¥ UMITYJIbC (POTOHA.

®otordppexr. Ombrtel A. I'. CroneroBa. 3akoHbl hoTodpdexTa. YpaBHEeHHEe DWHIITEHHA
s potodrpdexra. «KpacHas rpanuiay porodaddekra.

JlaBneHue cBeta (B 4YAaCTHOCTH, JAaBJIEHWE CBETa Ha aOCOJIIOTHO MOIVIOMIAOLIYI0 U
abCcoJIIOTHO OoTpaskarollyro nosepxHocts). OnbiThl I1. H. JIebenesa.

BonHoBele cBoiicTBa yactun. Bonnbl ne bpoiura. [Inuna BosHBI e bpoiinsg u pasmepsl
o0racTu JoKalu3aluu ABMKYyIercs yactulibl. KopnyckynspHo-BomHoBoM Ayanu3M. Judpaxius
AJIEKTPOHOB Ha KPUCTAJUIAX.

Criernduka n3mepenuii B Mukpomupe. CootHolenus HeonpenenéHHocteit ['elizendepra.

TexHUYECKHE YCTPOMCTBA W TEXHOJIOTUYECKHUE IMPOIECCHI: CIIEKTPOMETP, (HOTODIIEMEHT,
¢doToaTUnK, TYHHEIbHBI MUKPOCKOII, COJIHEUHAasi OaTapesi, CBETOIUO/.

Hemoncmpayuu.

D010 deKT Ha YCTAaHOBKE C IMHKOBOH MJIACTHHOM.

HccnenoBanue 3aKk0HOB BHEHTHETO PoTOdPdeKTa.

HccnenoBanue 3aBUCMMOCTH COITPOTUBIIEHUS MOJIYITPOBOAHUKOB OT OCBEIEHHOCTH.

CBeToanoI.

Conneunas Oatapes.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

HccnenoBanue poropesucropa.

N3mepenne nocrosinuoi [lnanka Ha ocHOBe uccnenoBanus porodddexra.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA YEPE3 CBETOANO/ OT HAIIPSHKEHHUS.

Tema 2. @usuka amoma.

OnbITHI IO UCCIIEIOBaHUIO CTpOoeHUs aToMa. [TnanerapHas monens atroma Pesepdopaa.

[Toctynatel bopa. M3ny4yenue u norsouieHrne (OTOHOB MPH MEpPEXoje aromMa C OAHOIO
YPOBHS DHEPTMH Ha JAPYroil.

Bunel ciektpoB. CriekTp ypoBHEH sHEpruu aToMa Bo0poa.

CrnioHTaHHOE M BBIHY)KJIEHHOE HU3lyueHue cera. Jlasep.

TexHuueckue ycTpOWCTBa U TEXHOJIOIMYECKHME MPOLECCHl: CHEKTPaJbHBIN aHalu3
(criekTpocKoI), 1a3zep, KBAHTOBbIM KOMIBIOTEP.

Hemoncmpayuu.

Mopnens omnbita Pesepdopna.

HabGnronenne nuHeNvaThIx CIIEKTPOB.

YCTpOUCTBO U IEUCTBUE CYETYMKA HOHUZUPYIOLIUX YACTULL.



Ornpenenenne IIMHBI BOJIHBI JIA3EPHOTO U3IIYyYEHUS.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomul, npakmuKym.

HabGnronenue TMHEHYaToro crekrpa.

HccnenoBanue crieKTpa pa3peKEHHOT0 aTOMapHOI0 BOJOPOAA U M3MEpPEHUE MOCTOSIHHON
Pun6epra.

Tema 3. Qusuxa amomHo20 A0pa u 371eMEeHMAPHBLIX YACHUY,.

Hyxnonnas monens sigpa ['eitzenOepra—MBanenko. 3apsan sapa. MaccoBoe 4ucio sjpa.
N3oTomnsl.

PannoaktuBHOCTh. Anbda-pacnan. IJISKTPOHHBIM M MO3UTPOHHBIN OeTa-pacran. ['amma-
U3JTyYEHHUE.

3aKOH paguOaKTUBHOro pacnana. PagumoakTuBHbIEe H30TONBI B mpupone. CBoicTBa
MOHU3HUPYIOUIETO U3JIyYeHUs. BiausiHue painoakTUBHOCTH Ha >KUBbIE OpraHu3Mbl. EcTecTBEeHHBIN
¢don uznyuenus. Jlozumerpusi.

DHeprust CBSI3M HYKJIOHOB B sizipe. Snepubie cuiibl. Jledekt macchl sapa.

Snepuble peakmuu. Jlenenue wu cuHTe3 sxep. SnepHbie peakTopbl. [IpoGiembl
VOPABJISIEMOTO  TEPMOSIIEPHOTO CHHTE3a. JKOJOTMYECKHE aCMEeKThl pPa3BUTUS  SIECPHOU
SHEPIeTUKHU.

Mertoabl perucTpalvu U UCCISAOBAHMS JIEMEHTAPHBIX YACTHII.

@dyHIaMeHTalIbHbIE B3auMojeicTBusA. bapnonsl, Me30Hbl U jenToHsl. lIpencraBnenue o
CranpaptHoit monienu. KBapk-riitooHHass MOJCIb a[pOHOB.

®usuka 3a npegenamu CtangapTHol Moaenu. TémHas MaTepust U TEMHAsi SHEPTUsL.

EnuHcTBO DM3Mveckoil KapTHHBI MUPA.

TexHuueckue yCcTpOHWCTBa W TEXHOJOTMYECKHE MPOLIECCHI: T03UMETP, kKamepa BuiibcoHa,
SJICPHBIA  PEaKTOp, TEPMOSACPHBIM pEakTop, aroMHas Oom0a, MAarHUTHO-PE30HAHCHAsS
Tomorpadus.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

HccnenoBanue TpekoB vacTuil (110 rTOTOBBIM oTorpadusim).

HccnenoBanue paguoakTUBHOTO (DOHA € MCITIOJIb30BAaHUEM JI03UMETPA.

W3ydenue noriomnieHus 0eTa-4acTUl] aTlFOMUHHAEM.

Pa3nes 8. DiieMeHTBHI aCTPOHOMUM M ACTPOPU3UKH.

Oranbl pa3BUTUA acTpoHOMUU. [IpukinanHOe 1 MUPOBO33pEHUECKOE 3HAUYEHNE ACTPOHOMUH.
[TpuMeHUMOCTh 3aKOHOB (PUBHUKH JISI OOBSICHEHUS TPUPOIBI KOCMUYECKUX OOBEKTOB.

Metoabl acTpOHOMHUYECKMX HcciieqoBaHui. COBpEMEHHbIE ONTHYECKHUE TEJIECKOIIbI,
paauoTeNecKorbl, BHeaTMOC(hepHas aCTPOHOMMS.

Bun 3Bé€31H0r0 Heba. Co3Be3aus, spKue 3BE3/1bI, MJIAHETHI, X BUAUMOE JABHKEHUE.

ConneyHas cucrema.

Connue. Conneunas akTUBHOCTh. McTounuk snepruu ConHia v 3BE3/1.

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKHU. J{narpaMmma «CeKTpaTbHBIN KJIACC — CBETUMOCTDY.
3BE3/1bI TJIABHOW MOCIEA0BATENIBHOCTU. 3ABUCUMOCTh «Macca — CBETUMOCTh» /IS 3BE3/1 TJIaBHOM
nocneaoBarelbHOCTH. BHyTpeHHee crpoeHne 3BE3N. CoBpeMEHHbIE MPEACTABICHUS O
MPOUCXOKACHUH U 3BoIoUNK CoJIHIA U 3BE3/. DTalbl )KU3HU 3BE3].

Muineunsiit [1yte — Hama I'anaktuka. [lonoxenne u nuxkenne Connua B ['anaktuke. Tumnst
ranakTuk. Paguoranaktuku u kBazapbl. UEpHbIE ABIPHI B sIpax rajJakTHK.

Bcenennas. Pacmmpenue Bceenennoii. 3akon XaO6na. Pasberanume ramaktux. Teopus
Bonbmioro B3peiBa. PennkroBoe n3nyueHue.

Macmrabnas ctpyktypa BeenenHoii. MeraramakTuka.

Hepeménnpie mpo6ieMbl aCTPOHOMUH.

Yuenuueckue naonooenus.

Habmronenus 38E31H0r0 HEOA HEBOOPYKEHHBIM TTIA30M C UCTIOTB30BaHNEM KOMIBIOTEPHBIX
MIPUIIOKEHUH JIJIS1 ONIPEICTICHUS TTOJI0KEeHHSI HEOSCHBIX 00BEKTOB Ha KOHKPETHYIO AaTy: OCHOBHBIS
co3Be3ausi CeBEpHOro MoMymapus 1 sipkue 3BE3/bI.



Hab6nronenus B Teneckon JIyHbI, MIIaHET, TYMAHHOCTEH U 3BE3THBIX CKOTUICHHM.

Du3nYecKUil MPAKTUKYM.

Crioco6b! n3MepeHus: PU3NYECKUX BEIMUYUH C UCIOJIb30BAHUEM aHAJIOIOBBIX U LU(POBBIX
U3MEPUTENBHBIX TPUOOPOB M  KOMIBIOTEPHBIX JaTYMKOBBIX CHUCTEM. AOCOIIOTHBIE U
OTHOCHUTEJIbHBIE ~ TOTPEIIHOCTH  M3MEpeHMH  (u3nueckux BenuuuH. OlLleHKa  TpaHuI
IIOTPELIHOCTEM.

[TpoBeneHue KOCBEHHBIX U3MEPEHUH, HCCIIE0BAaHUH 3aBUCUMOCTEN (PU3NUECKUX BEJINYMH,
IPOBEpPKA IMPEUIOKEHHBIX TUNOTE3 (BBIOOp M3 paloOT, ONMMCAHHBIX B TEMAaTHMUYECKHX pa3jeiax
«YYeHNYEeCKUH IKCIIEPUMEHT, JJAOOpaTOpPHbIE pabOThI, IPAKTUKYM).

O0o0maroniee NOBTOpPeHUeE.

OO0oOmenne W cucTeMaTH3alUsl  COJAEp)KaHMsl  pa3fenoB  Kypca «MexaHHKay,
«MonekynsipHass (pu3nKa ¥ TEPMOJUHAMUKA», «IDJNEKTpoauHaMuka», «KonebaHnus u BOJHBI,
«OCHOBBI CHEIMAJIBHOM TEOPHUM OTHOCUTENIBbHOCTHY», «KBaHTOBas Qu3ukay, «IeMEHTbI
ACTPOHOMHMH U acTPOPUZUKIY.

Ponp (u3MkM M acTpOHOMHM B SKOHOMHYECKOM, TEXHOJOTMYECKOM, COLMAIbHON U
THYECKOH c(hepax AeATeITbHOCTH YeJIOBEeKa, POJIb U MECTO (DU3UKH M aCTPOHOMHUU B COBPEMEHHOMI
HAY4YHOI KapTUHE MMpa, 3HAU€HHE OMMCATEJIbHOM, CUCTEeMATH3UPYIOLIeH, 0ObICHUTEIbHON U
NPOTHOCTUYECKON (YHKIMH (U3NIECKO TeopuH, poib GU3NIECKO Teopun B (HopMupoOBaHUH
npecTaBiIeHuit 0 PU3NYECKON KapTUHE MUpa, MECTO (PM3UYECKOM KapTHHBI MUpa B 0OLIEM psiay
COBPEMEHHBIX €CTECTBEHHO-HAYUYHbIX NPEACTABIECHUIN O IPUPOIE.

Me:xnpeaMeTHbIe CBSI3H.

N3yuenne kypca ¢puszuku yriayon€éHHOro ypoBHS B 11 Kilacce OCYIIECTBISIETCS C YIETOM
COJIepXKATENbHBIX MEXIIPEIMETHBIX CBsi3ed C KypcaMd MaTeMaTHKH, OHOJIOIMH, XUMHH,
reorpaduu U TEXHOJIOTHH.

Mesicnpeomemnvle NOHAMUSA, C6A3AHHBIE C UZYUEHUEM MENO006 HAYUHO20 NO3ZHAHUA:
sBIICHUE, HAy4YHbIH (akT, rumore3a, (Qu3uUecKas BEIWYWHA, 3aKOH, TEOpHs, HAOIIOJCHHE,
9KCHEPUMEHT, MOJCIIMPOBAHKE, MOJIeIIb, U3MEPEHHE, IOIPEIIHOCTH U3MEPEHUI, N3MEPUTEIbHbIE
npubopsl, nudpoBas 1adopaTopusi.

Mamemamuka: perieHre CUCTeMbl ypaBHeHUH. Tpuronomerpuueckue QyHKIUN: CHHYC,
KOCHUHYC, TAQHT'€HC, KOTAHI€HC, OCHOBHOE TPHUIOHOMETPUYECKOE TOXKIAECTBO. BekTopbl M ux
IPOEKIMM Ha OCH KOOPAMHAT, CIIOKE€HHE BEKTOpOB. IIpoM3BOJHBIE 3JIEMEHTApHBIX (DYHKIMM.
[Tpu3Haky no100us TPEYroIbHUKOB, ONPEEICHNE TUIOMIAIU TUIOCKUX GUryp U 00bEMa Tel.

Buonozusa: >nextpruyeckue sBJICHUS B )KUBOM NPUPOIe, KoJIeOaTeIbHbIEe IBUKEHUS B dKUBOU
IPUPOJIE, SKOJIOTMYECKHE PUCKH TpU TPOU3BOJCTBE DJIEKTPOIHEPTUH, IIIEKTPOMATHUTHOE
3arps3HEHUE OKpYXKarolled cpeibl, yJIbTpa3ByKOBas IUArHOCTUKA B MEIUIMHE, ONTHYECKHE
SIBJICHUSI B )KUBOW MPUPOJIE.

Xumun: CTpOGHHWE aTOMOB U MOJIEKYJN, KpUCTAJUIMYECKas CTPYKTypa TBEPABIX Tel,
MeXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOMN peIETKH, CIIEKTPAIbHbIN aHAIHU3.

T'eozpaghua: marHuTHBIE TONIOCA 3€MIIM, 3aJIe)KW MAarHUTHBIX PyA, POTOCHEMKA 3EMHOM
MOBEPXHOCTH, ceiicmorpad.

Texnonozua: NpUMEHEHNE NTOCTOSHHBIX MarHUTOB, MIEKTPOMAarHUTOB, IEKTPOABUTATEND
Sxobu, reHepaTop MEPEeMEHHOrO TOKa, HWHAYKLUHWOHHAas TeYb, JMHUHM DSJEeKTpoliepenad,
ANIEKTPOABHUraTeNb, pajgap, paJAUONPUEMHHUK, TEIEBU30p, aHTeHHa, Tenedon, CBY-neus,
yIbTpPa3ByKOBasi JIHAarHOCTHKa B TEXHUKE, MPOEKIHOHHBIA ammapar, BOJIOKOHHAsl OITHKA,
coJiHeyHast OaTapesi, CIyTHUKOBbIC IPUEMHHKH, sIIEPHAsE SHEPTeTUKA U SKOJIOTUYECKHE aCIIEKThI
€€ pa3BUTHSL.



I[TNTAHUPYEMBIE PE3VJIbTATBI OCBOEHM A ITPOI' PAMMBI I10 ®U3UKE HA YPOBHE
CPEJJHEI'O OBIIEI'O OBPA3OBAHUAJINMYHOCTHBLIE PE3VJIbTATDI

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pe3yJIbTaTbl OCBOCHUsI yueOHOro npeamMera «Pu3nKa» JT0JKHBI OTpa)xarb
TFOTOBHOCTh M CIIOCOOHOCTH OOY4YarOLIMXCS PYKOBOJCTBOBATHCS COPMHUPOBAHHON BHYTPEHHEH
NO3UIMEN JIMYHOCTH, CHCTEMON LIEHHOCTHBIX OpPHEHTAlMil, IO3UTHUBHBIX BHYTPEHHUX
yOeXIeHUM, COOTBETCTBYIOILMX TPAJULHOHHBIM IIEHHOCTAM pOCCHilcKkoro oOIiecTna,
paclIupeHHre KU3HEHHOI'O OIbITa U OIbITA AESITEIBHOCTH B IIPOLIECCE PEATU3ALUN OCHOBHBIX
HaIlpaBJIeHUH BOCIUTATEIbHOMN JESITEIbHOCTH, B TOM YUCIIE B YACTHU:

IrPaKIAHCKOI0 BOCIIMTAHUSA:

e CchOPMHUPOBAHHOCTh TPAXKIAHCKOW MO3MLIMU OOYYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOTO 00IIEeCTBa;

® [IPUHATHE TPAJAULMOHHBIX OOILICUYETOBEUECKNX I'YMAHUCTUYECKUX U JEMOKPATUYECKUX
IIEHHOCTEM;

® TOTOBHOCTb BECTH COBMECTHYIO J€SITEIbHOCTh B MHTEpECaxX I'Pa’kIaHCKOIo OOILIEeCTBa,
y4acTBOBaTh B CAaMOYIPABIECHUHN B 00pa30BaTeIbHON OpraHu3aluy;

® yMEHHME B3aMMOJCICTBOBATH C COLMAJIbHBIMU HHCTUTYTAMH B COOTBETCTBUU C HX
(GYHKLIUSAMU M Ha3HAUEHUEM;

® TOTOBHOCTb K T'YMaHUTapHOH U BOJIOHTEPCKOM EATETBLHOCTH.

NATPHOTHYECKOT0 BOCIIUTAHUSA:

e c(pOpMHUPOBAHHOCTH POCCUNCKON IpaskJaHCKON UJIEHTUYHOCTH, NATPUOTU3MA;

® [ICHHOCTHOE OTHOILIEHUE K IOCYAapCTBEHHBIM CHUMBOJIaM, JIOCTHIKEHUSM POCCHUHCKUX
yu€HBIX B 007acTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUSA:

e c(opMHPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STUUECKOIO IIOBE/ICHUS;

e CrocOOHOCTH OLIEHUBATh CUTYALIUIO U TPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTHPYSCh
Ha MOpaJIbHO-HPABCTBEHHbBIE HOPMBI M [IEHHOCTH, B TOM YHUCJIE B IEATEIbHOCTH YUEHOTO;

® OCO3HaHME JUYHOIO BKJIaJa B IOCTPOEHHE YCTOMYMBOrO Oy1yILIErO.

ICTETHYECKOT0 BOCTIMTAHMSA:

® DOCTETMYECKOE OTHOLUIEHHME K MHpPY, BKJIHOYas OJCTETUKY HAy4yHOTO TBOPYECTBA,

npuCcyIero Gpusnvyeckon Hayke.
TPYAOBOI0 BOCIIMTAHMSA:

e UHTEpeC K pa3IuyHbIM cepam MpodecCHOHATBHONW AEATeNbHOCTH, B TOM 4YHCIE
CBSI3aHHBIM C (PU3UKOI U TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBIN BHIOOP OyayIIeit
npodeccuu 1 peaqn30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE MIIaHbI;

® TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00JaCTH (PU3UKHU Ha
MPOTSKEHUH BCEH KU3HU.

IKOJIOTHYECKOr0 BOCTIMTAHUSA:

e c(hOPMHUPOBAHHOCTb HKOJOTHUYECKOM KYJIbTYphl, OCO3HaHME TJI00AJLHOTO XapakTepa
HKOJIOTHUECKUX MPobIIeMm;

® [JIJAHUPOBAaHUE M OCYLIECTBIIEHUE ACUCTBUN B OKPYXKAIOIIEH Cpelle Ha OCHOBE 3HAHMS
1eJel YCTOMYMBOTO PA3BUTHSI YETIOBEYECTBA;

® pacIIMpeHHe OmbITa JAEATEeIbHOCTH HKOJOTUYECKOW HANpaBIEHHOCTH Ha OCHOBE
UMEIOIMXCs 3HAaHUH 10 (pU3HKe.

LHEHHOCTH HAYYHOI0 MO3HAHUS:

e cOpMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO

pa3BUTHs (PU3NYECKON HAYKH;



OCO3HAaHUEC IICHHOCTH H&y‘-lHOfI ACATCIIbBHOCTH, TOTOBHOCTH B IIPOLCCCC HUZYUYCHHUA
(I)I/IBI/IKI/I OCYIICCTBIIATDH MMPOCKTHYIO u HCCICO0BATCIILCKYHO ACATCIIBHOCTD
WHIWBUAYAJILHO U B I'PYIIIIC.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE YUeOHbIe eiiCTBUS
bazoBble Jjornyeckue JeicTBUSA:

CaMOCTOSITENILHO (DOPMYTUPOBATh M AKTYaJH3UPOBATH MPOOJIEMY, paccMaTpuBaTh €&
BCECTOPOHHE;

OINPEACIIATD LENH JEATEIIbHOCTH, 331aBaTh IIapaMeTPhl U KPUTEPUH UX JTOCTHIKEHUS;
BBISIBJIATh 3aKOHOMEPHOCTHM M HIPOTHBOPEYMS B PACCMATPUBAEMbIX (DU3HUYECKHUX
ABJICHUSX;

pa3pabaTbiBaTh IJIaH peIIeHUs NpoOJaeMbl C Yy4ETOM aHajuM3a HMEIOIIUXCS
MaTepUaIbHBIX U HEMAaTEPHAIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B I€ATEIBHOCTD, OLICHUBATH COOTBETCTBUE PE3YJIbTATOB LIEISAM,
OLICHUBATh PUCKU MOCIEICTBUN AESITEIbHOCTH;

KOOPJAWHUPOBATh W BBINOJIHATH PabOTy B YCIOBHSIX pPEATBHOTO, BUPTYaJbHOTO H
KOMOMHHMPOBAHHOT'O B3aUMO/ICHCTBHS;

pa3BUBaTh KPEaTUBHOE MBIIICHUE MPU PELLIEHUH )KU3HEHHBIX TPOOJIEM.

Ba3oBLlIe ucciaenoBaTeILCKUeE AeiiCTBHS .

BJIa/IETh HAYYHOU TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHATHAMHU U METOAaMH (DU3HMUECKON
HAYyKH;

BJIQJICTh HABBIKAMH YI€OHO-HCCIIEI0OBATEIBCKON U MPOCKTHOW ACSITEILHOCTH B 00J1aCTH
(bu3MKM, CHOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITENILHOMY TIOMCKY METOJIOB
pemieHus 3aaad  (PU3MYECKOTO COJEPKaHUs, NPUMCHCHHIO PA3JIMIHBIX METOOB
MTO3HAHUS,

BJIQJIETh BUJAAMU JIEATEIHHOCTH IO MOJYUYEHUIO HOBOTO 3HAHMSI, €r0 WHTEPIIPETAILIUH,
peoOpa3OBaHUI0 U MPUMEHEHHIO B PA3IMYHBIX YICOHBIX CUTYAIUSX, B TOM YUCIIE ITPU
CO3aHUH YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJISITH TTPUUMHHO-CJIEICTBEHHBIC CBSI3U M aKTyallU3UpOBAaTh 3aJady, BBIJIBUTaTh
TUTIOTE3Y €€ pelIeHUs, HAXOUTh ApTYMEHTHI JIJIS JIOKAa3aTeIbCTBA CBOUX YTBEPIKICHHIA,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS,

AHAIM3UPOBATh TMOJYYCHHBIE B XOJ€ pEIICHUS 3a7aud pPe3ylbTaTbl, KPUTUYECKU
OIICHUBATh X JIOCTOBEPHOCTH, IIPOTHO3UPOBATH N3MEHEHNE B HOBBIX YCIIOBHUSX;
CTaBUTH U (POPMYJIIUPOBATH COOCTBEHHBIE 3a7]a4 B 00pa30BaTEIbHOMN NeATETHLHOCTH, B
TOM YHUCJIC TIPH U3yUCHUH (PU3UKH;

JIaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIIECHUBATH IPUOOPETEHHBIHN OITBIT,

YMETh MMEPEHOCUTH 3HAHUS 110 (PU3HMKE B IPAKTHUECKYIO 001aCTh KU3HEICATCILHOCTH,
YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MIPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIE WJICH, TIPEJIaraTh OPUTHHAIBHBIC TOXObI U PEIICHHUS,

CTaBUTH MPOOJIEMBI U 33]1a49H, JIONYCKAOIINE ATbTePHATHBHBIC PEIICHUS.

Pabora ¢ nnopmanmeii:

BJIaJICTh HABBIKAMU NOJY4YEHUs HH(POpMAUU (PU3UUECKOTO COJIepKaHHs U3 UCTOUHUKOB
pPa3HBIX THUIIOB, CAMOCTOSITEIBHO OCYLIECTBIIATH IOUCK, aHAIU3, CUCTEMATU3ALMIO U
MHTEPIIPETALNIO UHPOPMALIUK Pa3IMYHBIX BUIOB U (HOPM MPE/ICTaBICHHUS,

OLICHUBATh JOCTOBEPHOCTh MH(POPMAIIHH;

HCIIOJIb30BaTh CPEJACTBA HH(POPMAIMOHHBIX M KOMMYHUKALIMOHHBIX TEXHOJOTUH B
pELICHUM KOTHUTHUBHBIX, KOMMYHMKAaTUBHBIX M OPraHM3allMOHHBIX 3a1ad C



cobmonenneM TpeOOBaHM JIPrOHOMHMKH, TEXHHUKH O€30MacHOCTH, THTHEHBI,
pecypcocOepexeHusi, TPaBOBBIX M JTUYECKUX HOPM, HOPM HH(OOpMAIMOHHON
0€30I1aCHOCTH;

CO3/1aBaTh TEKCTHl (U3MYECKOTO COJCP)KAHUS B pPa3IMUHBIX (opmarax ¢ y4éToM
Ha3Ha4YCHUS WHGOPMAIMK W IIEJCBOM ayIUTOPUH, BBIOMpas ONTHMAIbHYIO (OpMY
MPEJICTABICHUS U BU3YATH3AIHH.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA:

OCYIIECTBIISITH OOIICHHE HA ypoKaxX (PU3UKU U BO BHEYPOUHOH €ATEIbHOCTH;
pacro3HaBaTh MPEANOCHUIKA KOHMIUKTHBIX CUTYAllMi U CMSATYaTh KOH(IUKTHI;
Pa3BEPHYTO U JIOTMUYHO M3J1aratb CBOK TOYKY 3PEHHS C HUCIOJIb30BAHHEM SI3bIKOBBIX
CPEICTB;

MOHMMATh U UCTIOIH30BaTh MPEUMYIIECTBA KOMAHIHON U WHINBUAYAITBHOU PabOTHI;
BBIOMPATh TEMATUKY U METOJbl COBMECTHBIX JEUCTBUM ¢ yU€TOM OOILIUX MHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0ro 4jeHa KOJIEKTUBA;

IIPUHUMATh 1I€JIM COBMECTHOM JESATEIbHOCTH, OPraHU30BbIBATH M KOOPIMHHPOBATH
JEUCTBUSL MO €€ JTOCTH)KEHHUIO: COCTaBIATh IUIAH JEHCTBUM, pacHpenesiTb pOJIU C
y4€TOM MHEHHM YYaCTHUKOB, 00CYXIaTh pe3yJabTaThl COBMECTHOM PaOOTHI;

OIICHUBATh Ka4eCTBO CBOETO BKJIAJa M KaXJOTO YYaCTHHKA KOMaHJIbI B OOIIHN
pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;

IpeasiaraTb HOBbIE IIPOEKTHI, OLIEHUBATh UIEH C MO3ULIMH HOBU3HBI, OPUTUHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBJISATh IMO3UTUBHOE CTPATETMYECKOE IOBEACHUE B PA3JIMYHBIX CHUTYyalUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKeHHE, ObITH MHUIIMATUBHBIM.

PerynsiTuBHbIe YHUBEpPCAJIbHbIE y4eOHbIE 1eiiCTBUSA
Camoopranu3amnus:

CaMOCTOSITENIbHO OCYILIECTBIISTh MO3HABATEIBHYIO JI€ATEIbHOCTh B 00JacTH (PU3UKU U
ACTPOHOMMH, BBISBIISTH MIPOOJIEMBI, CTABUTH U (HOPMYITHPOBATH COOCTBEHHBIE 3a1a4H;
CaMOCTOSITENIFHO COCTAaBJIATH TUIAH PEIICHHUS PACYETHBIX W KAUeCTBEHHBIX 3a/a4, TUIaH
BBITOJIHEHUS MTPAKTUYECKON pabOThl ¢ YYETOM HMMEIOLIMXCS PECYpCOB, COOCTBEHHBIX
BO3MOJKHOCTEH U IIPEAIIOYTECHMI;

JIaBaTh OIIEHKY HOBBIM CUTYAIIHsIM;

pacuIMpsATh paMKH Y4eOHOTO IpeMeTa Ha OCHOBE JIMUHBIX MPeIOYTECHUH;

JieNaTh OCO3HAHHBINA BBIOOP, apryMEHTHPOBaTh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTH 32
pereHmue;

OILICHUBATh MMPHOOPETEHHBIN OIIBIT;

CrocoOCTBOBAaTh (POPMHUPOBAHUIO M TIPOSBICHUIO DJPYAMIIMU B 00acTH (HU3UKH,
MOCTOSIHHO IOBBIIIATH CBOM 00pa30oBaTeIbHBIN U KyJIbTYpPHBII YPOBEHb.

CﬂMOKOHTpOJIb, IMOLIHMOHAJLHBLIA HHTEJLJIEKT:

JIaBaTh OLEHKY HOBBIM CHUTYalllsIM, BHOCUTb KOPPEKTUBBI B JACATEIBHOCTh, OLICHUBATH
COOTBETCTBUE PE3YJILTATOB LIEIISIM;

BJAJCTh HABBIKAMU IIO3HABATEIbHOM pEe(IEKCMH KaK OCO3HAHHUS COBEpIIAEMBIX
JIEMCTBUM U MBICIUTENBHBIX IPOLECCOB, X PE3YIBTATOB M OCHOBAHUN;

MCIOJIb30BaTh MPUEMBI pedIeKCHH JIJISl OLIEHKU CUTYalluH, BBIOOpa BEPHOTO PELICHHUS;
YMETB OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATD PEIICHUS 110 UX CHUKECHUIO;
IIPUHUMATh MOTUBBI U apI'yMEHTBI APYIUX IIPU aHAIU3€ PE3YJIbTATOB IEATEIBHOCTH;
IpUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apIyMEHTBI PYIUX IIPU aHAIU3€ PE3YJILTATOB IEATEIBHOCTH;
NPU3HABaTh CBOE MPaBO U MPABO JPYTUX Ha OLIMOKH.



B npornecce AOCTHXEHUS JIMYHOCTHBIX PE3yJIbTaTOB OCBOCHUS NPOrpaMMbl MO (U3MKE IS
YPOBHS CpeqHero ooiero oOpa3oBaHus y 00y4YarOIUXCs COBEPIICHCTBYETCS IMOLMOHAIBHBIN
WHTEJJIEKT, MPEANoaralonuil chopMUpOBaHHOCTD:

CaMOCO3HAHUs, BKJIIOYAIOIIEr0 CHOCOOHOCTh IOHMMATh CBOE SMOIHMOHAIBHOE
COCTOSIHHE, BUJICTh HATIPABJICHHS Pa3BUTHsI COOCTBEHHOW SYMOLIMOHAILHON c(epbl, OBITH
yYBEpEHHBIM B ce0e;

CaMOpEeryJIHpOBaHMsl,  BKJIIOYAMONIETO  CAMOKOHTPOJb,  yYMEHHE  INPHHUMATh
OTBETCTBEHHOCTh 32 CBOE IOBECHHE, CIIOCOOHOCTh a/IalITHPOBATHCS K AMOLIMOHAIIBHBIM
HN3MCHCHUSAM U IPOABJIATH FI/I6KOCTB, OBITE OTKPLITHIM HOBOMY;

BHYTPEHHEH MOTHBALIMH, BKIIIOYAIONICH CTPEMJICHHUE K JOCTHIKCHHUIO LICIU U YCIEXY,
ONTHMH3M, HHULIUATHBHOCTD, YMEHHE JICHCTBOBATh, HCXOS U3 CBOUX BO3MOXKHOCTEH;
9MITIATUH, BKJIFOYAIOMICH CIOCOOHOCTh MOHMMATh AMOLMOHAIBHOE COCTOSHHE APYTHX,
YYUTBIBATh €r0 MpPH OCYIIECTBICHUH OOIIEHUs, CIOCOOHOCTh K COYYBCTBHUIO U
COIEPEIKUBAHUIO;

COIMAIBHBIX HABBIKOB, BKIIOYAIONIMX CIIOCOOHOCTh BBICTPAUBATH OTHOILICHUS C
JPYTUMH JIHOJbMU, 3a00TUTHCSI, IPOSIBIIATH HHTEPEC U pa3peliaTh KOH(IUKTHL.

I[MPEAMETHBIE PE3YJIbTATBI

K konny oOyuenust B 10 knacce npeIMETHbIE pe3yabTaThl Ha YIIyOJIEHHOM YPOBHE JIOJIKHBI
oTpaxaTb c(hOPMHUPOBAHHOCTh Yy OOYUaIOLIUXCSl YMEHUI:

NOHUMAaTh pPOJIb (U3UKH B HKOHOMHYECKOH, TEXHOJIOTUYECKOH, 3KOJIOTHMYECKOH,
COLIMATILHOM M ATHYECKON cdepax AesTeNbHOCTH YeIOBEKa, POJIb U MECTO (PU3UKH B
COBPEMEHHOM Hay4HOU KapTUHE MUPA, 3HAYEHUE OIINCATEIBbHOM, CHCTEMAaTU3UPYIOLLEH,
OOBSCHUTENIBHON M MPOTHOCTHYECKON (GYHKIMI (QU3NYECKOW TEOpUU — MEXaHUKH,
MOJICKYJISIPHOU (DU3MKU U TEPMOTUHAMUKH, POJIh (PU3HUECKON TEOpUHU B POPMUPOBAHHUH
MpEeJICTaBICHU 0 PU3NYECKON KapTHHE MUPA;

pa3ianyaTh yCIOBUS IPUMEHUMOCTH MoJieniel GU3MUECKUX TeJ U MPOIECCOB (SBICHHI):
MHepLMaJIbHas CUCTeMa OTCu€ra, aOCONIOTHO TBEPAOE TENO, MaTepuaibHas TOYKa,
PaBHOYCKOPEHHOE JIBUXKEHUE, CBOOOIHOE TMajieHne, abCOM0THO ynpyras aedopmanus,
a0COIOTHO YIpyroe u abCOJIIOTHO HEYNPYroe CTOJIKHOBEHUS, MOJENHN rasa, XUAKOCTU
1 TBEPAOTO (KPUCTAINIMYECKOI0) Tela, UACAIbHBINA T'a3, TOYEUHBbIN 3apsj], OAHOPOJAHOE
ANEKTPUYECKOE TOJIE;

pasnuuath ycloBUs (TpaHUIlBl, 00JIACTH) TPUMEHUMOCTH (U3HUECKUX 3aKOHOB,
MOHUMATh BCEOOIMI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB W OTPAaHUYCHHOCTH
MCIOJIb30BAaHUS YACTHBIX 3aKOHOB;

AHAIM3UPOBATh M OOBACHATH MEXAHUYECKHWE TIPOIECCHl M SIBICHHUSA, HCIOIb3Ys
OCHOBHBIE TIOJIOKEHHMSI WU 3aKOHBl MEXaHUKU (OTHOCUTEIBHOCTh MEXaHHYECKOTO
IBUXKEHHS, (OpMYIbl KMHEMAaTUKU PaBHOYCKOPEHHOTO JABIKEHHUSA, MPeoOpa3oBaHUS
["annnes s CKOPOCTH M IepeMenieHus, 3aKoHbl HproTOHA, TPUHIIMI OTHOCUTEIBHOCTH
[anunes, 3aKOH BCEMUPHOTO TATOTEHUS, 3aKOHbl COXpPAHEHUS UMIIyJIbca U
MEXaHUYECKOI 3HEepPIruu, CBsA3b pabOThl CUJIbI C U3BMEHEHHEM MEXaHUYECKOH 3Hepruu,
YCIIOBUSL pPABHOBECHS TBEPAOTO Tena), MPU OTOM HCIHOIB30BAaTh MaTEMaTHYECKOE
BbIpQXKEHHE 3aKOHOB, YyKa3blBaTh YCJIOBUS NPUMEHHMOCTH (PU3UYECKHX 3aKOHOB:
npeoOpazoBanuii ['amuies, BTOpPOro W TpeThero 3aKOHOB HbBIOTOHA, 3aKOHOB
COXPAHEHHUs UMITYJIbCa U MEXaHUYECKOM SHEPTUH, 3aKOHA BCEMUPHOIO TATOTEHUS;
AQHAIN3UPOBATh U OOBSACHATH TEIJIOBBIE MPOLECCHl M SIBJICHUS, HCIOIb3Ys] OCHOBHbBIE
nonoxkeHuss MKT u 3akoHbI MOTEKyIsIpHON (PU3UKK U TEPMOJTUHAMUKY (CBS3b 1aBICHUS
WJICaIbHOTO Ta3a €O CpeAHEW KWUHETHMYECKOW HHEpPrued TEeIUIOBOrO JBUKEHHS U



KOHIIEHTPAIUEH €ro MOJIEKYJI, CBSI3b TEMIIEPATYPHI BEIIECTBA CO CPEAHEN KHHETHUYECKOM
SHEPrueu TEeIIOBOr0 JBMIXKEHUS €ro 4YacTWIl, CBA3b JABJIICHHS HJI€aJTHbHOTO rasza ¢
KOHIIEHTpallUe MOJIEKYJ U €ro TeMreparypou, ypaBuenue MenjaeneeBa—Knanerpona,
NEPBBIN 3aKOH TEPMOJUHAMUKH, 3aKOH COXPAHEHUs 3HEPIHU B TEILJIOBBIX IIPOLIECCAX),
[P 3TOM HCIIOJB30BAaTh MAaT€MATUYECKOE BBIPAKEHUE 3aKOHOB, YKa3blBaTh YCIOBUS
IIPUMEHUMOCTH ypaBHeHUs Menaeneesa—KnaneipoHa;

aHATM3UPOBAaTh W OOBSACHATH JJIEKTPUUECKUE SIBJICHHUSA, HCIIONB3ys OCHOBHBIC
II0JIO’KEHHUS M 3aKOHBI AIEKTPOJIMHAMUKHU (3aKOH COXPAHEHHUS 3JIEKTPUUECKOIrO 3apsija,
3akoH KysoHa, IOTEeHIIMAIBHOCTD 3JIEKTPOCTATUYECKOTO MOJIs, IPUHLUIT CYIIEPIO3ULIAN
AIIEKTPUYECKHUX IOJIEH, TIPU ITOM YKa3bIBas yCIOBUS NPUMEHUMOCTH 3aKkoHa KysoHa, a
TaK)Ke MPAKTUYECKH BAXKHBIE COOTHOLIEHUS: 3aKOHbI OMa Juisl yyacTKa LEenu U Ui
3aMKHYTOH 3JIEKTPHUECKOM 11emH, 3akoH J[xoyns—Jlenna, npasuna Kupxroga, 3akoHbI
®Dapages 1715 SIEKTPOIN3a);

ONMKCHIBATh (PU3HUECKUE MPOLIECCHl U SIBICHUS, HCIIONb3YysS BEJIUYUHBL: IEepeMEIleHuUE,
CKOPOCTb, YCKOPEHHUE, UMITYJIbC T€JIa U CUCTEMBI TEJI, CHUJIa, MOMEHT CHJIbI, JaBICHUE,
MOTEHLIMAJIbHAs SHEPTus, KWHETHUYeCKas SHEprusi, MeXaHudeckas sSHeprus, pabora
CHUJIBL, ICHTPOCTPEMUTEIIBHOE YCKOPEHUE, CUJIa TSKECTH, CUJIA YIIPYTOCTH, CHJIa TPEHHS,
MOIIIHOCTb, SHEPTHUS B3aUMOACHCTBUS Tea ¢ 3eMI€l BOIHM3U €€ MOBEPXHOCTH, SHEPTUS
yrnpyroi aedopManiu MpyKHHBI, KOJIWYECTBO TEIJIOTHI, aOCONIOTHAsl TeMIepaTypa
Tena, paboTa B TEpMOJAMHAMUKE, BHYTPEHHSSI SQHEPTUS UCaIbHOTO OJHOATOMHOTO rasa,
pabota wuaeanbHOro rasza, OTHOCHTENIbHAs BJIaXHOCTh Bo3ayxa, KIIJ[ wmmeansHOrO
TEIJIOBOTO JIBUTATENIsA; JEKTPUUYECKOE 10JIe, HANPSHKEHHOCTh 3JIEKTPUUYECKOTO OIS,
HANpsDKEHHOCTH TOJISI TOYEYHOrO 3apsiia WM 3apsDKEHHOTo Iapa B BaKyyMeé M B
JIUAJIEKTPUKE, TOTEHLUMAT 3JIEKTPOCTATHYECKOrO IOJs, Pa3HOCTh IOTEHIMAJIOB,
AJIEKTPOJIBIIKYILAS CHUJIA, CHJIA TOKA, HANpPSIKEHHE, MOIIHOCTh TOKA, AJIEKTpUYeCcKas
€MKOCTb IIJIOCKOTO KOHIEHCAaTOpa, COMPOTUBJIEHUE YYaCTKa LEMHU € TIOCIE0BATEIbHBIM
U TapauleJbHBIM COEJAMHEHHEM PE3UCTOPOB, SHEPrus 3JIEKTPUUYECKOro MO
KOH/JIEHCATOPA;

00BSACHATH OCOOCHHOCTH MPOTEKaHUS (U3MUECKUX SIBICHUIN: MEXaHUYECKOE ABMKECHUE,
TEIUIOBOE JABM)KEHHE YACTHI] BEIIECTBA, TEIJIOBOE paBHOBECHE, OPOYHOBCKOE JIBHIKEHUE,
mubdy3us, ucmapeHue, KUMeHHe W KOHACHCAllWs, TUIaBIIEHWE WM KPUCTAILTU3Alus,
HAIpaBJIEHHOCTh  TEIUIONepeaayuu, JJIEeKTpuU3alus Tejl, SKBUIOTEHUUATbHOCTh
MIOBEPXHOCTH 3apsKEHHOTO TIPOBOJIHUKA;

IPOBOJUTH MCCIIEJOBAaHHE 3aBUCUMOCTH OJHOW (PM3MYECKOI BEIMUUHBI OT APYroM ¢
UCIIOJIb30BaHUEM TMPSAMBIX HM3MEPEHHMM, NIpHU 3TOM KOHCTPYHPOBAaTh YCTAHOBKY,
bukcupoBaTh pe3yabTaThl MOJTYYCHHON 3aBUCUMOCTH (PU3NYECKUX BEIMYUH B BUIE
rpaguKoB C y4€TOM aOCOJIIOTHBIX IOTPEIIHOCTEH W3MEPEHHM, JeNaTh BBIBOJBI 10
pe3ynbTaTaM UCCIEI0BAHMS;

MPOBOANTH KOCBEHHBIE H3MEpPEHUs (PU3NYECKUX BEIMYUH, TPU ITOM BHIOMpATh
ONTUMAJBHBIA METOJ W3MEPEHHUs, OLEHUBaTh aOCONIOTHBIE W OTHOCUTENbHbIE
MOTPEUTHOCTH MPSAMBIX 1 KOCBEHHBIX U3MEPEHMUIA;

MIPOBOJIUTH OMBITHI IO MTPOBEPKE MPEIIOKEHHOMN TUIIOTE3bI: INIAHUPOBATH SKCIIEPUMEHT,
coOuparh IKCIIEPUMEHTATIBHYIO YCTAHOBKY, aHAJIM3UPOBATh MMOJIyYE€HHbIE PE3yJIbTaThl U
JIENIaTh BBIBOJI O CTAaTyCe NMPEJI0KEHHON THIIOTESBI;

coOnrofarh mpaBuia 0e30MacHOro TpyJaa IMpH MPOBEIECHUU HUCCICTOBAHHMA B paMKax
y4eOHOr0 SKCIIEpUMEHTA, MPaKTUKyMa U y4eOHO-HCCIIEeI0BAaTENbCKOW M MPOEKTHOM
JIeSITEIbHOCTH C HCHOJb30BAHUEM H3MEpPUTENbHBIX YCTPOHUCTB M J1aOOPAaTOPHOTO
000pyI0BaHNS;

pelaTh pacu€THbIE 337a4H C SIBHO 3aJJaHHON U HESIBHO 33JaHHOM (PU3MYECKON MOIETIBIO:
HA OCHOBAaHMM aHallM3a YCJIOBHsI OOOCHOBBIBATH BBIOOp (PHU3UYECKOW MOJIENH,



OTBeYaroIell TpeOOBaHUAM 3a7jauu, IPUMEHATh (POPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH U
NOCTYyJaThl (PU3MUECKUX TEOPHH MpPHU HUCIHOIb30BAHUM MAaTEMAaTUYECKHX METO/I0B
pelleHus 3anad, MPOBOAUTH pPAcu€Tbl HAa OCHOBAHMM MMEIOIIMXCS JAHHBIX,
AQHAJIM3UPOBATh pE3yJIbTaTbl M KOPPEKTUPOBATb METOJbl PELICHUS C Y4ETOM
IIOJIyYEHHBIX PE3YyJIbTATOB;

pelaTh Ka4eCTBEHHbIE 337a4l, TpeOyrolue NpUMEHEHHs 3HaHUH U3 pa3HbIX pa3/iesioB
Kypca (QU3MKH, a TaKKe MHTErpalMyd 3HAHUM W3 APYruX NPEeAMETOB €CTECTBEHHO-
HAay4YHOTO IMKJIA: BBICTPAWBATh JIOTMUYECKYIO IIEMOYKY PACCYXKJICHHH C ONOpOWd Ha
U3y4EHHbIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SIBIICHMUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Ul OOBACHEHHUS OCHOBHBIX IIPUHLUIIOB pabOThI
HU3MCPUTCIIBHBIX HpI/I60p0B, TCXHHUYCCKHUX YCTpOﬁCTB N TCXHOJIOTMYCCKUX MMPOUCCCOB;
NPUBOAUTH PUMEPHI BKJIA/1a POCCUHUCKUX U 3apYOCKHBIX YUEHBIX-(PH3UKOB B Pa3BUTHE
HayKd, B OOBACHEHHE IPOLECCOB OKPYXKAIOIIEro MHUpPA, B Pa3BUTHE TEXHUKU U
TEXHOJIOTHi;

AHAJIN3UPOBATH u OLICHUBATh IIOCJIICACTBUA OBITOBOM U HpOH?;BOI[CTBCHHOfI
NeSITEIbHOCTH 4YeNlOBEeKa, CBSA3aHHOW C (PU3MUECKUMH IPOLECCaMu, C MO3ULMN
HKOJIOTMUYECKOM 0€e301acHOCTH, IIpeJICTaBICHUM 0 paloHaIbHOM
IIPUPOJIONOIL30BAaHNH, a TAKXKE Pa3yMHOM MCIIOJIb30BaHUU JIOCTHI)KEHUN HAYKU U
TEXHOJIOTUH [T JaTbHEHIIIETO Pa3BUTHSI YeIOBEUECKOTO OOIIECTRA;

IPUMEHSTH Pa3IMYHbIe CIIOCOOBI PadOThI ¢ MHpOpMannel GU3NIECKOTO COACPIKAHUS C
UCIOJIb30BAHUEM  COBPEMEHHBIX HMH(OPMAIMOHHBIX  TEXHOJIOTHH, TpU  3TOM
HCII0JIb30BAaTh COBPEMCHHLIC I/IH(bOpMaHI/IOHHBIC TEXHOJIOI'HU IJIA ITIOUCKaA, Hepepa60TK1/I
U MIpeIbsIBICHUS y4eOHOM U HAayYHO-TIOMYJISIPHOM MH(POPMALIUU, CTPYKTYPUPOBAHUS U
MHTEpIIpETalUU UHPOpPMAIMH, TOJYYEHHOW U3 pa3iIMYHbIX MCTOYHHUKOB, KPUTUYECKU
aHaAJM3UPOBaATh MOJIy4aeMyl0 HH(GOpPMAlMIO U OLICHHWBaTh €€ JOCTOBEPHOCTh KakK Ha
OCHOBE€ UMCIOIIUXCs 3HaHI/II71, TaK 1 Ha OCHOBEC aHaJIn3a UCTOYHHKA I/IH(bOpMaIII/II/I;
MPOSABJIATE OPraHU3allMOHHBIC KW IIO3HABATCJIBHBLIC YMCHHA CaMOCTOATCIBHOIO
npuoOpeTeHUs] HOBBIX 3HAHUM B IpOLIECCE BBHIMOJIHEHUS IPOEKTHBIX MU y4eOHO-
HCCJIEIOBATEIbCKUX padoT;

pa6OTaTb B Tpymnmne€ € HCIOJHCHUEM PAa3JIMYHBIX COLNUAJIbHBIX pOJ'IGfI, IJIAaHUPOBATH
paboTy TpyImbl, palMOHAIBHO PpACHpeAessaTh JAEATENIbHOCTh B HECTAHAAPTHBIX
CUTyalUusaX, aACKBATHO OLCHHUBATDH BKJIAJA KAXXAOTO U3 YUACTHHUKOB I'PYIINbLI B PCIICHUC
paccMaTpuBaeMoi MpoOIeMsl;

OpOSIBIATE  MOTHBAalMI0O K  Oyaymed npodeccHOHalbHOW — JAEATENbHOCTH IO
CHEUHATbHOCTIM (PU3UKO-TEXHUYECKOTO IPOQUIIS.

K xonny oOyuenust B 11 knacce npeIMETHbIE pe3yabTaThl Ha YIIyOJIEHHOM YpOBHE JIOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTh y OOYYAIOIINXCS YMEHUM:

MOHUMATh pPOJIb (U3UKH B DKOHOMHYECKOW, TEXHOJOTHYECKOW, COLMUAIBHON U
THYECKON cdepax NesTeIbHOCTH YeJIOBEKa, POoJib U MEeCTO (PU3MKH B COBPEMEHHOMH
Hay4YHOU KapTHHE MUPA, POJIb aCTPOHOMUHU B MPAKTUYECKON 1€ATEIHLHOCTH YeJIOBEeKa U
JAIBHEWIIEM  HAy4yHO-TEXHUYECKOM  pa3BUTHM,  3HAUYEHUE  OIMCATENIBHOM,
CUCTEMATHU3UPYIOIIEeH, OOBSCHUTENBHON M MPOTHOCTHYECKON (QYHKIMH (u3nueckoit
TEOPUU — DIIEKTPOJAMHAMUKH, CHEIUAIBHOM TEOpPUU OTHOCUTEIBHOCTU, KBAHTOBOM
¢buzuku, ponb GU3NYECKON TEOpUH B (GOPMUPOBAHUU NpPEACTABICHUN 0 (U3HUECKOI
KapTUHE MHUPA, MECTO (pu3MyecKod KapTHHBI MHpa B OOILEM psly COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEACTABIECHUIN O IPUPOJIE;

pa3ianyaTh yCIOBUS IPUMEHUMOCTH MoJiesiel GU3NYECKUX Tel U IPOLECCOB (SIBICHUMN):
OJIHOPOJHOE DJIEKTPUYECKOE M OJHOPOAHOE MAarHUTHOE II0JI, TapMOHUYECKUE
KojeOaHusl, MaTeMaTU4YeCKUd MAasTHUK, WACaJbHBIA MNPYXUHHBIH  MAasTHUK,



rapMOHHYECKHE BOJIHBI, HJI€aTbHBINA KOJeOaTeNbHbIM KOHTYpP, TOHKas JMH3a, MOJeei
aToma, aTOMHOTO si/Ipa U KBAHTOBOW MOJIEIIU CBETA;

pa3nuyath ycioBus (TpaHUIBL, 007acTH) NPUMEHUMOCTH (U3HUYECKUX 3aKOHOB,
MOHUMATh BCEOOIMI Xapakrep (yHIAMEHTAIbHBIX 3aKOHOB W OrPaHUYCHHOCTHh
UCITIOJIb30BAaHUS YAaCTHBIX 3aKOHOB;

AQHAIM3UPOBATh U OOBSACHATH SJICKTPOMArHUTHBIE IMPOLIECCHl W SIBJICHMSI, UCIOJIb3Ys
OCHOBHBIC TOJIO)KEHHSI W 3aKOHBI DJIEKTPOAMHAMUKM M CHEHUAIBHOM Teopuu
OTHOCHUTEJIbHOCTH (3aKOH COXPAaHEHHUs 3JIEKTPHUUECKOTo 3apsia, cuia AmIiiepa, cuiia
JlopeHnia, 3akoH »3JIEKTPOMArHUTHOM WHAYKIWHU, mpaBwio Jlenuna, cBsi3p JJC
CaMOMHAYKIMU B 3JIEMEHTE IEKTPUUECKOM LIETTH CO CKOPOCTHIO U3MEHEHUS CHIIBI TOKA,
MOCTYJIAThI CIIEIHMAIBHONW TEOPUH OTHOCUTEIBHOCTH DUHIITEHHA);

AHATM3UPOBATH U OOBSACHSATH KBAHTOBBIE MIPOIIECCHI U SIBJICHUS, HCIIOJB3YS TIOJIOKEHUS
KBaHTOBOW (u3uku (ypaBHeHHe OiHITEHHA a1 doTod(Pderra, mepBelii U BTOPOU
nocTyNatel bopa, MpUHIKIT COOTHOIIEHUsT HeonpeaenéHHocTel [ 'ei3eHOepra, 3aKOHbI
COXpaHEHHUs 3apsJ0BOT0 U MAaCCOBOI'O UMCE W SHEPIHU B SACPHBIX PEAKIUAX, 3aKOH
PaIuOaKTUBHOTO pacraja);

OMHCHIBATh (PH3UUECKHE TPOIICCCHI U SIBJICHUS, UCIIOJIb3Ys BEIMIMHBI: HAMPSHKEHHOCTH
3JIEKTPUYECKOTO MOJIs, IOTEHIMAJ 3JIEKTPOCTATUYECKOIO MOJIsA, Pa3HOCTh TOTEHIIUAJIOB,
AJNIEKTPOJIBIDKYIAS CUJIa, WHAYKIMS MAarHUTHOTO TIOJIS, MAarHUTHBIA TIOTOK, CHJa
Amnepa, HWHAYKTUBHOCTb, OJIEKTPOABMXKYILIAs CHUJIa CAMOUHIYKLUHUH, HHEPrus
MarHuTHOTO TIOJIS MPOBOJHHUKA C TOKOM, PEISITUBUCTCKUN HUMITYJIbC, TTOJTHAS YHEPTHUS,
SHEPrusl MOKOs CBOOOAHON YaCTHUIIbl, SHEPTHSI U UMIYJILC (POTOHA, MACCOBOE YUCIO U
3aps] siApa, SHEPrus CBA3M s1/1pa;

OOBSACHATh OCOOCHHOCTH TIPOTCKaHUS (U3NYCCKUX SIBJICHUN: DJICKTPOMArHUTHAsS
WHAYKINS, CAMOUHIYKIIUS, pe30HaHC, nHTepdepeHIus BOIH, U paKus, TUuCIepcus,
NIOJTHOE BHYTPEHHEE OTpaxkeHue, hotornekrpuueckuii apdexT (poroaddexr), ansda- n
Oera-pacnajsl siiep, TaMMa-u3nydeHue saep, Gu3nuecKkue MPUHIUIBI CIIEKTPAIbHOTO
aHasii3a U paboThl J1a3epa;

OTIpENIETISATh HaIpaBJIeHUE WHAYKIIUU MArHUTHOTO TOJIS MTPOBOJHUKA C TOKOM, CHJIBI
Awmmnepa u cuisl JlopeHua;

CTpPOUTh M300pakeHHe, CO3/1aBaeMO€ TIUIOCKUM 3€pKajoM, TOHKOW JIMH30M, H
pacCUUTHIBATh €T0 XapaKTEPUCTHUKH;

IPUMEHSTh OCHOBOIIOJIAralolle aCTPOHOMHUYECKHE TOHATHS, TEOPUU U 3aKOHBI JJIS
aHayIM3a U 00BSICHEHUS (PU3UUECKUX MPOIIECCOB, MPOUCXOASIINX B 3BE3/1aX, B 3BE3THBIX
CUCTEMaX, B MEKTIaKTHUECKOI cpesie; NBMKEHUST HEOSCHBIX Tell, DBOJIOIUH 3BE3M U
Bcenennoii;

IIPOBOAMTH HCCIIEIOBAaHUE 3aBUCUMOCTEN (U3NYECKUX BEIUYHMH C HCIOJIb30BAaHUEM
MPSIMBIX U3MEPEHUIA, TTPH 3TOM KOHCTPYUPOBATh YCTAaHOBKY, (DUKCHUPOBAThH Pe3yIbTaThl
MOJIYYCHHOM 3aBUCUMOCTH (U3UYECKUX BEIMYMH B BHJAEC TpaduKOB C y4ETOM
aOCONIOTHBIX TOTPEIIHOCTe HM3MEpPEeHMi, JienaTh BBIBOJBI IO  pe3ylbTaraM
HCCJIEJIOBAHMUS,

MIPOBOJIUTh KOCBEHHBIE H3MEpeHUs (U3MYECKUX BEIMYWH, MPU ITOM BBIOMpATH
ONTUMANBHBIA METOJ W3MEPEHHUs, OIEHHBATh aOCONIOTHBIE W OTHOCHUTEIHHBIE
MOTPEITHOCTH MPSMBIX ¥ KOCBEHHBIX U3MEPECHHU;

MTPOBOJIUTH OTIBITHI TTO TTPOBEPKE MPEIIOKEHHON TUTTOTE3bI: INIAHUPOBATH SKCTICPUMEHT,
coOUpaTh HIKCIIEPUMEHTATIBFHYIO YCTAHOBKY, AaHATTU3UPOBATh MOJIYUEHHBIE PE3yIbTaThl U
JIeNIaTh BBIBOJI O CTaTyce MPEIOKEHHON THITOTE3bI;

OTUCHIBATh METOJIBI TIOJYICHHS HAYYHBIX aCTPOHOMHUYECKUX 3HAHUH;

coOnroaarh mpaBuia 0e30macHOro Tpyjaa MpH MPOBENEHUU HCCIENOBAaHUM B paMKax
y4e0HOr0 SKCIIEPUMEHTA, MPAKTUKyMa U Yy4eOHO-HCCIEIOBATENbCKOW W TPOEKTHOM



JESITEIbHOCTH C HCIOJIb30BAHUEM H3MEPUTENbHBIX YCTPOHUCTB M JIaOOPATOPHOIO
00opyIoBaHUs;

pemath pacu€THBIE 33/1a4u C IBHO 33JaHHOM M HESIBHO 3aJJaHHON (DU3UYECKON MOJIEIIBIO:
Ha OCHOBAHMHU aHalM3a YCIOBHA BBHIOMpATh (PU3NUYECKHE MOJIENH, OTBEYAIOIINE
TpeOOBaHUAM 3aJjauu, IPUMEHATh (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U INOCTYJAThI
($u3nUeCKUX TEOpUil MPHU MCIOJIIB30BAaHIMH MAaTEMAaTHYECKUX METOJIOB PEIICHHUs 3ajad,
IIPOBOAMTH PACYETHI HA OCHOBAaHMH UMEIOLIUXCS JaHHBIX, AaHAJIU3UPOBATh PE3YJILTAThl U
KOPPEKTUPOBAaTh METO/IbI PEIICHUS C YYETOM II0JIyYEHHBIX PE3YJIbTaTOB;

pemarh KaueCTBEHHbIE 337a4M, TpeOyroImue MpUMEHeHHUS 3HAaHUK U3 Pa3HBIX pa3/ieiioB
Kypca (QU3MKH, a TaKKe MHTErpalMyd 3HAHUM W3 APYrMX HIPEAMETOB €CTECTBEHHO-
HAay4YHOTO IMKJIA: BBICTPAMBATh JIOTMYECKYIO IIEMOYKY PACCYXKJICHHH C ONOpOWd Ha
U3y4EHHbIE 3aKOHBI, 3aKOHOMEPHOCTHU U (PU3UUYECKHE SBICHHUS;

UCIIOJIb30BaTh TEOPETUYECKHUE 3HAHUS Ul OOBACHEHHUS OCHOBHBIX IPUHLUIIOB pabOThI
U3MEPUTENBHBIX PUOOPOB, TEXHUUYECKUX YCTPOUCTB M TEXHOJIOTHYECKUX MPOLIECCOB;
NPUBOAUTH PUMEPHI BKJIA/1a POCCUUCKUX U 3apYOCKHBIX YUEHBIX-(PH3UKOB B Pa3BUTHE
HayKd, B OOBSCHEHHE IPOLIECCOB OKPYXKAIOIIEro MHUpPA, B Pa3BUTHE TEXHUKU U
TEXHOJIOTHI;

AQHIM3UPOBAaTh U  OLIEHUBATh IOCJIEJICTBUS OBITOBOM M  IPOU3BOJCTBEHHOM
NeSITEIbHOCTH 4YeNlOBEeKa, CBSA3aHHOW C (U3MUECKUMH IPOLECCaMu, C MO3ULMH
9KOJIOTMYECKOI 0€e3011acHOCTH, IIpeJICTaBICHUN 0 paloHaIbHOM
IIPUPOJIONOIL30BAHNH, a TAKXKE Pa3yMHOM MCIIOJIb30BAaHUU JIOCTHIKEHUN HAYKU U
TEXHOJIOTUH [T JaTbHEHUIIETo Pa3BUTHS YeJIOBEYECKOTO OOIIECTBA;

NPUMEHSTH Pa3IMYHbIe CIIOCOOBI PadOTHI ¢ HHpOpMannel GU3NIECKOTO COACPIKAHUS C
UCIOJIb30BAaHUEM  COBPEMEHHBIX HMH(OPMAIMOHHBIX  TEXHOJOTHH, MpU  3TOM
UCTIOJIF30BaTh COBPEMEHHBIE HH(OPMAIIMOHHBIE TEXHOJIOTHH IS TIOMCKA, TIepepadOTKU
U MIpeIbsIBICHUS y4eOHOM U HayYHO-TIONMYJISIPHOM MH(POPMAaLIMKU, CTPYKTYPUPOBAHUS U
MHTEpIIpETaluU UHPOPMAIMH, TOJYYEHHOW U3 pa3iIMYHbIX MCTOYHHUKOB, KPUTUYECKU
aHaAJM3UPOBATh MOJy4yaeMyl HH(GOpPMAlMIO U OLICHHWBaTh €€ JOCTOBEPHOCTh KakK Ha
OCHOBE UMEIOUINXCS 3HAHUMN, TaK M Ha OCHOBE aHaJIM3a UCTOUYHHKA HH(OPMaLINK;
NPOSBISATh OPraHM3alMOHHBIE M IO3HABaTEJIbHbIE YMEHMSI CaMOCTOSITEIILHOTO
npuoOpeTeHUs] HOBBIX 3HAaHUM B TpOLECCe BBHIMOJIHEHUS IPOEKTHBIX U Yy4eOHO-
HCCJIEIOBATEILCKUX padoT;

paboTaTh B TpYIIE C HUCIOJHEHUEM Pa3IMYHbIX COIHAIBHBIX pPOJIEH, IUIaHUPOBATH
paboTy Tpymmbl, palUoOHAIbHO PpACHpPEAETATh JEATENbHOCTh B HECTaHAAPTHBIX
CUTYalUsX, alcKBaTHO OLICHMBATH BKJIAJ KaXKIOIO U3 YYaCTHUKOB IPYIIIBI B PEIIEHUE
paccMatrpuBaeMoi poOJIEMBI;

IOpOSBIATH MOTHUBALMIO K Oynymed npodecCHOHATbHOM — JESATENbHOCTH  I10
CHEUHATbHOCTIM (PU3UKO-TEXHUYECKOTO MPOQHIIS.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoanyecTBo yacoB DJIEKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM K n (undgposbie)
n/n NMPoOrpaMmblI Bcero OﬁﬂTpom’m’le p ﬁaKT"quKHe o0pa3oBaTesbHbIE
padoThI padoThI pecypch
Pa3zaen 1. HAYYHBIH METO/J IIO3HAHUSI TPUPO/IbI
1.1 Hayunblit MeToa mo3HaHUS TPUPOIBI 6 Bubmzorexa HOK
' https://m.edsoo.ru/f16b68d7
Wroro mo paszneny 6
Paznea 2. MEXAHUKA
bubnunoreka LIOK
21 Kunemaruia 10 L https://m.edsoo.ru/f16b68d7
bu6nmorexa LIOK
22 Huramiia 10 https://m.edsoo.ru/f16b68d7
N bubnuoreka [{OK
23 Cratika TBEpAOrO TENA > L https://m.edsoo.ru/f16b68d7
bubmmoteka IIOK
24 3aKOHBI COXPaHEHUsI B MEXaHUKE 10 1 hitps://m.eds00.ru/f16b68d7
Hroro no paszneny 35
Pa3nen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMHUKA
. bubnuotexa [JOK
3.1 OCHOBBI MOJIEKYJIIPHOKMHETUYECKON TEOPUH 15 1 https://m.eds00.ru/f16b68d7
bubnunorexa LIOK
3.2 Tepmoannamuka. TernioBble MAITUHBI 20 1 hitps://m.eds0o.ru/f16b68d7
33 ArperaTHble cocTosiHUS BeecTBa. da3oBbie 14 1 bu6muoreka [JOK
' nepexoabl https://m.edsoo.ru/f16b68d7
Hroro mo pazaeny 49
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Paznen 4. JIEKTPOJAUHAMUKA

bubnunoreka LIOK
4.1 DIeKTpUIECKOE Nose 24 https://m.edso0.ru/f16b68d7
4.2 [TocTOSIHHBIM 27EKTPUUECKUN TOK 24 ﬁ:tlgg-?/(;;eezzg)orﬁ/fl 6b68d7
4.3 Toku B pa3IMyHBIX Cpeaax 6 Eftlgg:?/(;ﬁ?;ji(i(.)rﬁ/fl 6b68d7
Uroro no pazaeny 94
Pa3nen 5. PUSHUYECKHM TIPAKTUKYM
5.1 Ou3nyecKuil MPakKTUKyM 16 16 ]f?tl/tlgg:lflcr)lzée%asg).orﬁ/ﬂGbGS 47
Wroro mo pazneny 16
bubnunoreka LIOK
PesepBHOE BpeMs 10 https://m.edso0.ru/f16b68d7
OBUIEE KOJIMYECTBO YACOB I10 170 16

ITPOTPAMME



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

11 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
o HanmeHnoBaHue pa3ae/ioB U TeM (uudposBbie)
Ne n/m OpOrpaMMbE Beero KoﬁnTpo.m,HLIe HpﬁaKTl/l‘leCKl/le 0BpA30OBATEIBHBIE
padoThl padoThbI pecypesi
Paznen 1. 9JIEKTPOJIUHAMMUKA
bubmunorexa [JOK
11 Maruutroe nose 14 https://m.eds00.ru/39859%f1
bu6mmoreka [IOK
1.2 DneKTpoOMarHuTHasi MHAYKLHS 13 1 https://m.eds00.ru/39859ef1
Uroro no pazneny 27
Pazgen 2. KOJJEBAHUWSA U BOJIHbBI
bu6mmoreka [IOK
2.1 MexaHnnyeckue KoneOaHus 10 https://m.eds00.ru/39859¢f1
bu6mmorexa [IOK
2.2 DneKTpOMarHuTHbIE KoJieOaHus 15 https://m.eds00.ru/39859¢f1
23 MexaHu4yecKHe U 3J1€KTPOMArHUTHBIE 10 1 bubnuoreka [IOK
' BOJIHEI https://m.eds00.ru/39859%¢f1
bu6mmorexa [IOK
2.4 Onruka 25 1 https://m.edso00.ru/39859¢f1
Hroro mo pazneny 60
Pa3nea 3. OCHOBBI CHEIIMAJIBHOM TEOPUU OTHOCUTEJBHOCTH
bu6mmorexa [IOK
3.1 Ocroset CTO 5 1 https://m.eds00.ru/39859ef1
Hroro mo pazaeny 5
Paznen 4. KBAHTOBASI ®PU3UKA
. bu6mmoreka [IOK
4.1 KopnyckynsipHO-BOJTHOBOM JTyallu3m 15 https://m.eds00.ru/39859¢f1
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bubmuorexa [JOK
4.2 Pu3uKa aToma ° https://m.edso0.ru/39859ef1
43 ®du3uKa aTOMHOTO fIpa U 3JIEMEHTapHBIX 5 bubmuorexa [JOK
' YJaCTHIL https://m.edso0.ru/39859ef1
Wroro mo pazneny 25

Pazgea 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKHU

bubmuorexa [JOK
51 DIeMEHTBI aCTPOHOMHUU M aCTPOPHUIUKU 12 https://m.eds00.ru/39859%f1
Utoro no pazneny 12
Pa3znen 6. DU3HYECKHUM TIPAKTUKYM
. bubmuorexa [JOK
o rsiCCKii MpAKTHIyM 14 16 https://m.edso0.ru/39859ef1
Hroro no paszneny 14
Paznen 7. OBOBIIAIOLIEE TIOBTOPEHUE
CucremaTu3anus 1 00001IeHNE
71 MIPEAMETHOTO COJEP>KAHMS U OIIbITa 19 bubnnoreka [JOK
' IEATeNLHOCTH, IIPHOOPETEHHOTO IPU https://m.edso0.ru/39859ef1
n3ydeHuu kypca ¢pusuku 10 — 11 knaccos
Hroro no paszneny 19
PesepBHOE Bpemst 10 bubmorexa [IOK
P P https://m.edso0.ru/39859ef1
OBILIEE KOJIMYECTBO YACOB I10 170 12

I[TPOI'PAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KITIACC
Ne KoJsnyecTBo 4acoB Jara JIeKTPOHHBbIE U(PPOBHIE
w/n Tema ypoka Beero Kontpoabubie IIpakTuueckue w3ysennus o0pasoBaTejbHbIe
padoThI padoThI pecypcbl
1 Owusnka — pyHAaMeHTaTbHas HayKa 1 bubmumoreka [IOK
0 IIPHPOJIE https://m.edsoo.ru/1beef346
2 erom necncrosamn growccinx | 1 buGaorexa LIOK
. A https://m.edsoo.ru/3a7fde29
SIBJICHUI
3 nowamnpupoms, Hibmomenmen 1 Bubmorera LIOK
PHPOJIDL. A https://m.edsoo.ru/34c49931
9KCIIEPUMEHT B (PHU3UKe
4 Crioco0b1 m3MepeHust (GU3HIECKUX 1 bubnuorexa [JOK
BEJINYNH https://m.edsoo.ru/ca2def03
;| ASeomommrwomoomamns | Bumores 110K
p p https://m.edsoo.ru/7f18fda3
buU3HYECKUX BETUYHH
MonenupoBanue B ¢puzuke. Poib u
S A — ) ubmiorera LIOK
P YAHOH Kap https://m.edsoo.ru/eabbded1
MHpa, B IPAKTUYECKON
JIeATeTbHOCTH JIFOAEH
Mexanunueckoe aBuxeHue. Cucrema
7 otcyeTa. OTHOCHUTEIBHOCTh 1 bubnuorexa [JOK
MEXaHHYECKOTO ABIKeHus. [Ipsamas https://m.edsoo.ru/e9a52f02
1 oOpaTHas 3a/1a4 MEXaHUKH
Pannyc-BekTop MaTepuanbHOU
| oo e et oo : Bumorers 110K
P b PHA. https://m.edsoo.ru/30a108a5
[Tepememenune. Cxopocts. Mx
MIPOEKIMU HA OCH KOOPANHAT
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PaBHOMEpPHOE ITPAMOJIMHEWHOE
nBwkenue. I'papuueckoe onucanue

bu6mmoreka [IOK

d PaBHOMEPHOTO MPSIMOJIMHEHHOTO https://m.edso0.ru/89ba7190
JIBUKECHHUS

10 CiokeHue nepeMeneHuit u bu6mmoreka [IOK
ckopoctei. Perienue 3anaq https://m.edsoo0.ru/761d18aa
HepaBHoMepHOE 1BUKEHHE.

11 MrHOBeHHas1 CKOPOCTh. Y CKOPEHHUE. bubnunoreka [JOK
[pssmMonuHEHHOE BIKEHUE C https://m.edso00.ru/a99549a7
MIOCTOSIHHBIM YCKOPEHUEM

PR BuGmrorera LIOK

https://m.edsoo.ru/b7560bbf
MIOCTOSIHHBIM YCKOPEHUEM
CBobosHoe nasieHue. Y CKopeHue

13 CBOOOIHOTO TAJICHUS. 3aBUCHMOCTh bubnuorexa [JOK
KOODPJMHAT, CKOPOCTH, YCKOPEHUS https://m.edsoo.ru/f738109¢c
OT BpEMEHH U UX rpapuKu

14 JIBukeHue Tena, OpOIIeHHOTO MO/ bu6nmoreka [JOK
YIJIOM K TOPU3OHTY https://m.edso0.ru/71cbb4f5
KpuBosmHeliHOE NBUKEHNE.

JIBuKEeHME 10 OKPYKHOCTH.

15 VYrioBas v TMHEWHAs] CKOPOCTb. bubnuotexa [JOK
[Tepuon u yactora. https://m.edso0.ru/33196fbe
L{eHTpOoCTpEMUTENBHOE U TIOJTHOE
YCKOpEHUE

16 KonTtponbHas pabora o Teme bubnuorexa [IOK
"Kunematuka" https://m.edso0.ru/1242{32e
ITepBbr1if 3akoH HproTOHA.

WHepuuanbHbple CUCTEMBI OTCUETA. Bubnorexa [TOK

17 IIpyuHIUIT OTHOCUTETBEHOCTH

lNanunes. HennepuuanbHble
CUCTEMBI OTCYETA

https://m.edsoo.ru/5a9e4a64
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Cuita. PaBHOIEHCTBYIOIIAS CHJIA.

bubmuorexa [JOK

18 Bropoii 3akon Hetorona. Macca https://m.edso0.ru/141d3837

19 B3aumoneiictue ten. Tperuit bu6mmoreka [IOK
3akoH HepioToHa https://m.edsoo.ru/57dba505

20 Peumene saan na mpmenec BuGmnorera LIOK

https://m.edsoo.ru/bdf997fb

3akoHOB HproTOHA

T — BuGmnorera LIOK

. https://m.edsoo.ru/9aba2b0a

Y UHEPTHOM MacChl

29 Cuna TsKEeCTH M YCKOpEeHHe bubnnorexa [HOK
CBOOOHOTO MAaJCHUS https://m.edso0.ru/22757f26
JIBrkeHE HEOCCHBIX TE H UX

23 HMCKYCCTBEHHBIX CIIyTHUKOB. [lepBas bubnuoreka [IOK
KOCMHUYECKasi CKOPOCTb. 3aKOHBI https://m.edsoo.ru/11abfa0a
Kemnnepa

24 Cuua ynpyroctu. 3akoH ['yka. Bec bubnmnorexa [JOK
Tena https://m.edsoo.ru/0Oae2cd84
Cuna tpenus. [Ipupona u BuzbI cun Bubnmorexa [IOK

25 TDCHI. ]_}BI/I)KGHI/IC B JKUAKOCTH 1 https://m.edso0.ru/1fa86499
Fase ¢ YHCTOM CHIIBT CONPOTHBIICHIA https://m.edso0.ru/2cb29676
cpenbl

26 Hasnenue. ' mapocrarnueckoe bubmuorexa [JOK
nasienue. Cruaa Apxumena https://m.edsoo0.ru/a28aa7ad
AGCOIOTHO TBEPAOE TEIO. bubnnorexka [JOK

27 [TocTynaTenbHOE U BpaaTeabHOE bubmuorexa [IOK
JIBH)KEHUE TBEPJIOTO Telia https://m.edsoo.ru/2b95d57e

8 MOMEHT CHJTbI OTHOCUTEIBHO OCU bubmuoreka [JOK
BpateHus. [1neqo cus https://m.edso0.ru/653d3459

29 CroxxeHue CuiI, MPUIOKEHHBIX K bubnmuorexa [JOK

TBEpAOMY Teny. LleHTp TsxecTn

https://m.edsoo.ru/9aa79a7d



https://m.edsoo.ru/141d3837
https://m.edsoo.ru/57dba505
https://m.edsoo.ru/bdf997fb
https://m.edsoo.ru/9aba2b0a
https://m.edsoo.ru/22757f26
https://m.edsoo.ru/11abfa0a
https://m.edsoo.ru/0ae2cd84
https://m.edsoo.ru/1fa86499
https://m.edsoo.ru/2cb29676
https://m.edsoo.ru/a28aa7ad
https://m.edsoo.ru/2b95d57e
https://m.edsoo.ru/653d3459
https://m.edsoo.ru/9aa79a7d

Tesa. Y CIIOBUs pABHOBECHS
TBeporo Tena. Bubl paBHOBecHs

30 Pemrenue 3amau bubmorexa LIOK
https://m.edsoo.ru/dclcaacO
3 e, Cramic meporo BuGmorexa LIOK
" ' https://m.edso0.ru/9f5a574c
Tena
HNmnynec MmaTepuanbHOU TOYKH,
https://m.edsoo.ru/4bb8294b
MaTepuaibHbIX ToYeK. Teopema o
JBUKEHHUH LIEHTPA Macc
33 EX;;’;:CC;TPZ;I: gf}f(l)v[}? IZ?)?(EZH@HH}I bubmmorexa [IOK
) https://m.edsoo0.ru/13f0a221
uMmnyibca. PeakTuBHOE JBUKEHHE
MoMeHT uMItysbca MaTe€pUaIbHON
34 touk. [Ipencrasnenue o bubnnoreka [JOK
COXpaHEHNH MOMEHTA UMITYJIbCa B https://m.edsoo.ru/d6532eb9
LEHTPAJIbHBIX MOJSIX
35 Pemenne 3amau bubmaorexa LJOK
https://m.edso0.ru/f7706d63
Pabora cuibl Ha MaJloM U Ha
36 KOHEYHOM MEPEMEIIEHNH. bubnnorexka [JOK
I'paduueckoe npencrapieHue https://m.eds00.ru/913974c7
paboThl cuiIbl. MOIIIHOCTD CHJTBI
| Ko e Teopes B LOK
N https://m.edsoo.ru/9a5e2e74
SHEPruu MaTepuantbHON TOUKU
IToTenuanbHbBIE 1
38 HENOTEHLUAJIbHBIE CHUJIBI. bubnuoreka [IOK

[TorenumansHas sHeprus. Bropas
KOCMHYECKasi CKOPOCTh

https://m.edsoo.ru/554bafcc
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Tperbs KOCMUYECKast CKOPOCTb.
CBs13b pabOTHI HEMTOTEHIATIBHBIX
CUJI C U3MEHEHHEM MEXaHUYECKOU

bubmuoreka [JOK

39 SHEPIHH CHCTEMBI TEII. 3aKOH https://m.edsoo.ru/f57b4e01
COXPAHEHHUSI MEXaHUYECKOUN
SHEPruu
VYupyrue u Heynpyrue
40 CTOJIKHOBEHUS. Y paBHEHHE bubnuorexa [JOK
Bepuysutu 1uis uaeaabHO#M https://m.edso0.ru/f30f43b6
KUJIKOCTH
a1 KonTtponpsHast pabora o Teme bubnnorexa [JOK
"3aKOHBI COXpAaHCHHS B MEXaHUKeE" https://m.edsoo.ru/474e7c4a
Pa3BuTHe npeacraBneHuii o
42 npupojie TerioTel. OCHOBHBIE bubnnorexa [HOK
nosnoxxeruss MKT. JTuddysust. https://m.edsoo.ru/b0a4445f
bpoyHOBCKOE IBH>)KEHHUE
CtpoeHue ra3000pa3HbIX, KUIKUX U
43 TBEPABIX Tel. XapaKTep ABUKEHUS bubnuoreka [IOK
1 B3aUMOJIENCTBHUSA YaCTHLI https://m.edsoo.ru/c44d02e2
BEIIECTBA
M 1 pa3Mepbl MOJIEK
44 (a:(():l(\:/[e(l)B)pf?onelfqungeBgniecma bubmmorexa [TOK
' ' https://m.edsoo.ru/c5b72ab7
ITocrosnHas ABoraapo
45 Temneparypa. Temiosoe bubnnorexka [JOK
paBHoBecue. [lIkana L{enbcus https://m.edso00.ru/0070d493
bubmuorexa [JOK
46 Pemterre azas https://m.edsoo.ru/1531aba5
. bubnuorexa [JOK
47 W neanpHblii ra3. ['a3oBbIe 3aKOHEBI https://m.eds00.ru/1deb2367
48 YpaBHenue Menzeneena- bubnmoreka [JOK

Knaneiipona. Pemenne 3ama4

https://m.edso0.ru/8d12c328
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AbcomoTHas TeMieparypa. 3aKoH

bubmuorexa [JOK

49 JlansToHa https://m.edsoo.ru/14e02d1f
H3omporeccsl B uaeaabHOM rase ¢ Bubmorexa [IOK

50 MOCTOSIHHBIM KOJIMYECTBOM
BEIICCTRA https://m.eds00.ru/68878d51
['paduyeckoe mpencraBieHue Bubmiorexa LIOK

ol M30IPOIIECCOB: U30TEPMa, U30XO0Pa, https://m.eds00.ru/1344327b
n3zobapa — '

bubmuorexa [JOK
52 Ocnosuoe ypasuenne MKT https://m.edso0.ru/c8094721
bu6mmorexa [IOK

>3 Pemenne saxa- https://m.edso0.ru/10265a05
CBs13b a0COTIOTHOI TeMIepaTypbl
TEPMOJMHAMHYECKON CHCTEMBI CO

54 CpeaHel KHHETHYCCKON SHEpruci https://m.edsoo.ru/c38af875
MOCTYIATEIbHOTO TEMIOBOrO
JIBYOKEHUS €€ YaCTHIL

55 O00011eHNEe U CUCTEMATU3 AL bu6mmoreka [IOK
3HaHui 1o TeMe "OcHoBbel MKT" https://m.edso0.ru/09d12fd8

56 KonrtponbHas padora no reme bubnuoreka [IOK
"OcHoBsl MKT" https://m.edsoo.ru/13adad59
TepmoanHaMuueckas cucTema.
3ananue BHEMHUX ycioBuit s T /1
cucTeMbl. BHenTHUe 1 BHYTpEHHHE Bu6miorexa [IOK

57 napamerpel. Hapaverpsi 11 https://m.edsoo.ru/5f8d38a3
CHUCTEMBI KaK CpeJTHUE 3HAUCHUS
BEJIMYMH, ONMCHIBAIOIINX €€ Ha
MHUKPOCKOITUYECKOM YPOBHE
HyneBoe Hauano TepMOIMHAMUKH.

58 CamonpousBosbHas penakcanus T/ bubmorexa [IOK

CHUCTEMBI K TCIIJIOBOMY PAaBHOBCCHIO

https://m.edso0.ru/8ec512f0
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Monens naeansLHOr0 ra3a B

59 TEpMOJMHAMUKE. Y CJIOBUS Eubmorexa IIOK
o https://m.eds00.ru/29355001
IPUMEHUMOCTH 3TOH MOJIEIH
BHEHHE MeH Ba-
60 SI(IJIi:llnelglpoEa HGBSEE:GI?I/IG JUTS bubmorexa LHOK
. https://m.edsoo.ru/bal178d0
BHYTPEHHEH SHEPruu
BripaxkeHue 111 BHyTpEHHEN
61 SHEPTUU OJJHOATOMHOTO UJCAbHOTO bubnunoreka [JOK
raza. KBasucraruueckue u https://m.edsoo.ru/ac5cac15
HECTaTHUYECKUE TPOIECCHI
DnemeHTapHasi paboTa B
62 TepMoanHaMuKe. Boruucienue bu6mmoreka [IOK
paboThI 10 rpaduKy mpoiecca Ha https://m.edso0.ru/741d5738
pV-auarpamme
Temonepenaya kak crnoco0
63 U3MECHEHUS BHYTPEHHEW DHEPIUU bubnuoreka [IOK
T]1 cuctemsbl Oe3 COBEpIIICHUS https://m.edso0.ru/3d734561
paboThI
64 KonBekiusi, TETI0MPOBOIHOCTD, bu6mmoreka [IOK
U3JTy4eHHE https://m.edso0.ru/157b54cd
KonnyecTBo TEmIOTHI.
TernmoéMKocTh Tena. bHas U
65 Mf)ﬂigle{as{ 22HHOZ$?(OZ§§1€I§CCTB& bubmorexa HOK
’ https://m.edsoo.ru/7ba67355
VY aenbHas TemioTa CropaHust
TOTLIINBA
66 Pacuér konuyecTBa TEIUIOTHI IIPU bubnuorexa [IOK
Terioneperaue https://m.edsoo.ru/1db5ad4e
67 [TonsiTue 06 agnabaTHOM Ipoliecce. bubnnorexka [JOK
[IepBblii 3aKOH TEPMOJUHAMUKU https://m.edso0.ru/d8098824
KonuyectBo TemnoTs! u paGOTa KaK Bubnorexa [TOK
68 MepbI U3MEHEHHUS BHYTPEHHEH

sHepruu T/] cucremsl

https://m.edsoo.ru/b047alcd
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BTopoii 3aKOH TEpMOIMHAMUKH IS
PABHOBECHBIX U HEPABHOBECHBIX

bu6mmoreka [IOK

69 npoueccoB. HeobparumocTsb https://m.edsoo.ru/c6f4f464
MIPUPOIHBIX MTPOIIECCOB
70 [IpuHIMIIBI AEHCTBUS TEIIIOBBIX bu6mmoreka [IOK
maruH. KIT/] https://m.edso0.ru/2e945513
el MaxkcumansHoe 3Hauenue KII1/I. bubnmoreka [JOK
[{uxn Kapao https://m.edsoo.ru/fe3857b9
bubmuorexa [JOK
72 Peenne 3axas https://m.edsoo.ru/b3efal8b
DKOJOTHUYECKHE aCTICKTHI
73 HCITOJIb30BaHUS TETLTOBBIX bubmuorexa [JOK
nBurarenei. TeraoBoe 3arps3HeHue https://m.edso0.ru/9867aaa7
OKPY’KAIOIIICH CPeIbI
bu6mmoreka [IOK
4 Pemenne sanas https://m.edsi.ru/08070432
75 smamit 10 reve "Tepmommanica Bumoraxa LIOK
o ' https://m.eds00.ru/28d62b3f
TennoBble MalTUHBI
o | Aempom et m e B 0K
" ’ https://m.edso0.ru/1b6e26c5
MaITuHbI
S v Bumorers 110K
' https://m.edsoo.ru/6f8e6777
TEII0Ta MapooOpPa30BaAHUS
HaceimeHHbIe 1 HEHACHIIICHHBIC
Mapel. KauecTBenHas 3aBUCHMOCTE
IJIOTHOCTH U JaBJICHUS
78 HACBIIIEHHOI'O 11apa OT bubnnorexka [JOK

TEMIIepaTypbl, UX HE3aBUCUMOCTb
0T 00BhEMa HACBIIIEHHOTO Tapa.
3aBUCHUMOCTh TEMIIEPATYpPBI
KHTICHUSI OT JJABJICHUS B KUJIKOCTH

https://m.edsoo.ru/f5¢17d02
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79 Brnaxxnocts Bo3myxa. AGCONIOTHAS bubmuorexa [IOK
U OTHOCHUTEJIbHAS BIIAXKHOCTh https://m.edso0.ru/30ebbb79
bu6mmoreka [IOK
80 Pelenne 3axad https://m.edsoo0.ru/18e95ff3
p | v Koo B LOK
N ) https://m.edso0.ru/20a88a03
CBOMCTB KpUCTAJIJIOB
B2 Viemman remors nmamnenn BuGmiorera 1K
' https://m.edsoo0.ru/6ee91e9f
CyO6numarus
Jedopmaruu TBEPIOTO TENA.
83 Pactsokenne u coxatue. COBur. bu6mmoreka [JOK
Mogayis FOwra. [penen ynpyrux https://m.edsoo.ru/dalaab10
nedhopmarui
TennoBoe paciIMpeHne KUIKOCTEN
84 U TBEPIBIX TeJl. AHTApMOHU3M bubnuoreka [IOK
TETUTOBBIX KOJIeOaHHI YaCTHI https://m.edsoo.ru/7ba5edf2
BEILECTBA
85 [TpeoOpa3oBanue sHEPTHH B bubnuoreka [IOK
Gba30BBIX Mmepexoaax https://m.edso0.ru/97a0672f
bu6mmorexa [IOK
86 YpaBHeHHe TEIMI0BOroO OanaHca https://m.edsoo.ru/ab1521fb
bubmuorexa [JOK
87 | Pemenne satax https://m.eds00.ru/8ab740d
IToBepXHOCTHOE HATSKEHUE.
88 Kanunnspuele sinenus. JlaBinenue bubmuoreka [JOK
T0/] NICKPUBJICHHOHN MTOBEPXHOCTHIO https://m.edso0.ru/b42f1f97
xuakoctu. Popmyiia Jlannaca
O00011eHNEe U CUCTEMATU3ALIS
89 3HaHMUU 110 TeMe "ArperaTHble bubnuorexa [IOK

cocTosgHus BenrecTsa. Pa3oBbIe
nepexonr"

https://m.edso0.ru/0b52575¢
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KonTtponbHast pabora o Teme

90 "ArperaTtHble COCTOSIHHSI BEIIECTBA. Enbmorexa OK
i https://m.edsoo.ru/7dc2a739
®da30Bble IEPEXOBI
DJneKkTpu3anus Ten u e€
A BiSmorexa LIOK
: https://m.edsoo.ru/1aff445f
3apsanoB. [IpoBogHUKH,
JIUAJICKTPUKU U TIOJTYIIPOBOTHUKHI
| e el B 0K
) https://m.edsoo.ru/f49afd24
AJIIEKTPUYECKOTO 3apsiaa
93 B3aumoneiicTBue 3apsiioB. bubnnorexa [HOK
Toueunsle 3apsiasl. 3akoH Kynona https://m.edso0.ru/445b7746
bubmuoreka [JOK
94 Pemienue 3amau https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/08fc19bc
95 Dnektpuueckoe nose. Ero neiicteue bubnuoteka [JOK
Ha DJIEKTPUIECKHUE 3aps/Ibl https://m.edso0.ru/05c6bfal
Hanpsk€HHOCTB 2JIEKTPUYECKOTO
o, ITpoOuem 3apsn. JIlnmnuu
96 HZEp}I)KngI)SOCTI/I ga?ixipgqecxoro bubmorexa HOK
https://m.edsoo.ru/3dac6957
nosist. OTHOPOJTHOE IEKTPUUECKOE
rnoJje
[ToreHnuanbHOCTD
97 3IIEKTPOCTATUYECKOTO TTOJIS. bubnuotexa [JOK
PasHocTh moTeHIMAIOB U https://m.edso0.ru/80021447
HaIpsHKEHUE
[ToTenmanpHas YHEPTUS 3apsiia B
98 ANEKTPOCTATUYECKOM IIOJIE. bubmuoreka [JOK

IToTeHmman 3J1eKTpOCTaTUYECKOTO
I0JIA

https://m.edsoo.ru/af5fa389
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CBs13b HAPSKEHHOCTHU TOJIS U

bubmuorexa [JOK

%9 PasHOCTH HNOTEHIUAATIOB /A https://m.edsoo.ru/df7a6838
AJIEKTPOCTATUYECKOTO OIS
100 [Ipunnun cynepnosunuu bubmuorexa [IOK
9JIEKTPHUECKUX OJICH https://m.edsoo.ru/Ocfed4a6c
bu6mmoreka [IOK
101 | Pemenne sazax https://m.eds00.ru/5a582263
102 [Tone Toueunoro 3apsaa. [lone bubnnorexa [HOK
PaBHOMEPHO 3apsiKEHHOU CephI https://m.edso0.ru/b297b5c3
[Tone paBHOMEPHO 3apsHKEHHOTO 10
103 00bémy mrapa. [lose paBHOMEpHO bubnuorexa [JOK
3apsKEHHON OECKOHEUHOM https://m.edsoo.ru/f7a665ee
MJIOCKOCTH
104 i%ii;iléf;(fHEGCKOM noJie bubmorexa [IOK
) https://m.edsoo.ru/32405eab
VYcnoBue paBHOBECHS 3apsI0B
105 JIM2IIEKTPUKH U OJIYITPOBOAHUKH B bubnmnorexa [JOK
SJIEKTPOCTATHYECKOM I10JIE https://m.edsoo.ru/060ebab5
106 xommencarops, dnexipotuocs ubmiorera LIOK
' https://m.edso0.ru/845b4f73
MIJIOCKOTO KOHAEHcaTopa
107 [TapamiensHOE coeTMHEHNE bubnnoreka [JOK
KOHICHCATOPOB https://m.edsoo.ru/d11e8ce?
108 [locnenoBarenbHOE COETUHEHNE bubnmoreka [JOK
KOHJICHCATOPOB https://m.eds00.ru/1e992920
109 DHeprus 3apsyKeHHOT0 bubnmoreka [JOK
KOHJICHCATOpa https://m.edso0.ru/73a34f18
bu6mmorexa [IOK
110 Pemienue 3anau https://m.edsoo.ru/5fb2ach5
https://m.edso0.ru/27434040
111 JIBro>keHue 3apsiKEHHOW YacCTHUIIbI B bu6mmorexa [IOK

OJHOPOJHOM SJICKTPHUICCKOM II0JIC

https://m.edso0.ru/8341d6ac



https://m.edsoo.ru/df7a6838
https://m.edsoo.ru/0cfe4a6c
https://m.edsoo.ru/5a582263
https://m.edsoo.ru/b297b5c3
https://m.edsoo.ru/f7a665ee
https://m.edsoo.ru/32405eab
https://m.edsoo.ru/060ebab5
https://m.edsoo.ru/845b4f73
https://m.edsoo.ru/d11e8ce7
https://m.edsoo.ru/1e992920
https://m.edsoo.ru/73a34f18
https://m.edsoo.ru/5fb2acb5
https://m.edsoo.ru/27434040
https://m.edsoo.ru/8341d6ac

112

Pemenue 3amau

O00011eHUE U CUCTEMATU3ALIMS

113 3HAHHUH MO TeMe "DIEKTPUIECKOE bubmorexa LIOK
N https://m.eds00.ru/5752603f
noJie
114 KonTtponpHast pabora o Teme bubmuorexa [IOK
"DekTpuueckoe moie" https://m.edsoo.ru/cefe90e9
B LOK
https://m.eds00.ru/233311b5
MOCTOSTHHOTO 3JICKTPUYECKOT0 TOKa
116 Uctounuku Toka. Hanpsbxenve u bubnnoreka [JOK
DJC https://m.edso00.ru/0839a115
117 3akoH OMa i y4acTKa LEMH. bu6mmoreka [IOK
DJIEKTPUIECKOE COMPOTUBIICHUE https://m.edsoo.ru/f14f251e
3aBUCUMOCTb COIIPOTUBIICHUS
118 OJIHOPOJHOTO IPOBOIHUKA OT €T0 bubnmnorexa [JOK
JUTMHBI U TUIOMIAIU TIONIEPEYHOTO https://m.edsoo.ru/95fcdf51
ceueHus
119 VY 1enpHOe CONpPOTUBIIEHUE bubnnoreka [JOK
BellecTBa. Pemenue 3amau https://m.edso0.ru/437f8300
o | Cocaema, SIS BuGniorsa LOK
https://m.edso0.ru/236f7e07
ITPOBOIHHKOB
121 Eingglfjs:zziﬂlf:ri{;lxHpaBI/ma bubmorexa [IOK
' https://m.edsoo.ru/1794cf37
Kupxroga
bubmuorexa [JOK
122 Pemenme 3axa- https://m.edso0.ru/3881b469
193 Pabota anekTpuyueckoro Toka. bubnuorexa [JOK
3akoHn [Ixxoyns —JleHna https://m.eds00.ru/a3605c5c¢
124 Pemenue 3amau Eubmorexa LIOK

https://m.edso0.ru/6761bfOf
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MOIIHOCTD 3JIEKTPUUYECKOTO TOKA.

bubmuorexa [JOK

125 Egl;zgziiggémmcm’ BhlAicIACMAR https://m.eds00.ru/99750a6f
bubnmoreka [JOK
126 Pemenne 3axa- https://m.edsg).ru/eb72fc24
197 OJIC v BHyTpEHHEE COPOTUBIICHUE bubmuorexa [JOK
VICTOYHHUKA TOKA https://m.edsoo.ru/72d453af
128 3axon Oma aJis MOTHOM bubnuorexa [JOK
(3aMKHYTO# ) 2JIEKTPHUYECKOM LIEITH https://m.edsoo.ru/221f40fb
bubmuorexa [JOK
129 Pemerre 3a1as https://m.edscL)E).ru/358Ob679
bubmuorexa [JOK
130 MOIHOCTE NCTOYHHKA TOKA https://m.edscL)E).ru/aan51d8
bubnuorexa [JOK
131 Koporkoe sambikaine https://m.edsgj.ru/546f5632
132 KoHnneHncarop B ienu NOCTOSSHHOTO bubnmnoreka [JOK
TOKa https://m.edso0.ru/35368f3e
bubnuoteka [JOK
133 Pemenme 3axa- https://m.edsg).ru/44locef0
134 Pemrenne 3anay o teme bubmuorexa [JOK
"TIOCTOSIHHBIN 3JIEKTPHUCSCKUI TOK" https://m.edso0.ru/a7340a29
135 Pemrenue 3anay o teme bubmuorexa [JOK
"TIOCTOSIHHBIN 3JIEKTPHUESCKUI TOK" https://m.edso0.ru/744261b8
136 Pemenne 3aga4 1mo teme bu6mmorexa [IOK
"TIoCTOSHHBIN ANIEKTPUUYECKHI TOK" https://m.edsoo0.ru/eb5d4687
137 it o rowe "Tlocrosmmt Bafmorexa LIOK
S eKTpHYCCKH TOK" https://m.edsoo.ru/bfd7a050
KonTtponbHas pabora o Teme bubnuorexa [IOK
138 "TIOCTOSIHHBIH DIIEKTPHUCCKHI TOK" https://m.edso0.ru/1885ddf1
139 DJIeKTprUYecKasi MPOBOJUMOCTD bubnuorexa [JOK

Ppa3INYHbIX BCIICCTB.

https://m.edsoo.ru/da794295
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DIIEKTPUUYECKHUI TOK B METaJLIax.
CBepXxnpoBOIUMOCTb

DJIEKTPUUYECKUH TOK B paCTBOpaxX U

bu6mmoreka [IOK

140 pacruiaBax 3JIeKTPOJIUTOB. 3aKOHBI )
Dapazes 1711 AMEKTPOI3 https://m.edsoo0.ru/4b423491
141 DJIEKTPUUYECKUI TOK B Ta3ax. bubmuorexa [JOK
[Tna3ma https://m.eds00.ru/92d92f76
142 DIIEKTPUUECKHUI TOK B BaKyyMe. bubnuorexa [JOK
BakyymHbIe TprOOpsI https://m.edsoo.ru/2E+160
143 DIIEKTPUUECKUI TOK B bubnnoreka [JOK
HOJIYTIPOBOTHUKAX https://m.edso0.ru/ab61c660
144 [TorynpoBOIHUKOBBIE TPUOOPHI ﬁgggl;ll?;]ree%ascﬂ)orllf/% 622200
Pu3n4eCcKuil IPAKTUKYM 110 TEME
"M3MepeHue CUiIbl TOKa U
145 HANPSDKEHUS B LIENH MOCTOSHHOTO bubnnoreka [JOK
TOKa MPH MOMOIIN aHAJIOTOBBIX U https://m.edso0.ru/5643ea56
U(PPOBBIX U3MEPHUTEITBHBIX
npu6opos"”
Du3nUeCKU IPAKTUKYM I10 TEME
146 "N3y4yeHne HepaBHOMEPHOIO bubnnoreka [JOK
JIBYDKEHUS C TIEJIBIO OTIPEICIICHUS https://m.edso0.ru/f6292f5f
MIHOBEHHOM ckopocTh"”
Pu3NYeCcKuil TPAKTUKYM I10 TEME
"I/I3MepeHI/1€ YCKOpEHUS NpU Bubnorexa [TOK
147 MPAMONMHEHHOM PaBHOYCKOPEHHOM https://m.eds00.ru/6960b6ef
JBUKEHHUH 110 HAKIIOHHOU
IIJIOCKOCTH"
'('DI/I?,I/I‘—IGCKI/II/I MPAKTUKYM TI0 TeMe Butmiorexa [IOK
148 N3mepenne yckopeHust

cBoOOIHOTO MMaxeHus"

https://m.edsoo.ru/d1ea2402
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Pu3N4eCKuil IPAKTUKYM 110 TEME
"NccneqoBaHue 3aBUCUMOCTH

bu6mmoreka [IOK

149 nepro/ia 00opaIeHus] KOHHIECKOTO https://m.edsoo.ru/bcf53514
MasiTHHKA OT €ro nmapaMeTpoB"
DuU3nYeCKui MPAKTUKYM 10 TEME
150 "N3mMepeHue paBHOAECHCTBYIOLIEH bubmuorexa [IOK
CHUIBI ITPH JBMKEHUH OpycKa I1o https://m.edsoo.ru/0b34db84
HAKJIOHHOM MJI0CKOCTH"
Pu3n4eCcKuil IPAKTUKYM 110 TEME
| crssame o s B LOK
’ https://m.edsoo.ru/b55b81al
NpYyXUHE U Pe3NHOBOM 00pasiie, OT
ux nedopmanun’
Pu3n4ecKuil IPAKTUKYM 110 TEME
| e b s B LOK
https://m.edsoo.ru/b83b1607
Kod(duIMeHTa 3aBUCUMOCTH
Frp(N)"
Du3nUeCKU IPAKTUKYM I10 TEME
153 "HUccnenoBanue ycioBuit bubnnoreka [JOK
paBHOBecHsI TBEPAOTO Tea, https://m.edsoo.ru/4a04f4f7
HMMEIOIIETO OCh BpaleHus"
DU3NYECKUN MPAKTUKYM 110 TEM
154 "I/I33MepeeCHHe I/II\IZIE'lIyHLCZI\;I“eHC; Heo ) bubmmorexa [IOK
" https://m.edso00.ru/856fh28e
TOPMO3HOMY IIyTH
155 Pu3NYeCcKuil TPAKTUKYM I10 TEME bubnnorexka [JOK
"N3yuenue nzobapHoro npouecca" https://m.edsoo.ru/e0fe7e07
sy | S AT 1 B LOK
. " https://m.edsoo.ru/2f2faa61
TEMI0EMKOCTH
ibmnqeacnﬁ PAKTHKYM [0 TeMe BuGmuorexa IJOK
157 N3yuenne 3aKkOHOMEpPHOCTEH

WCIIApEeHUS KUJKOCTEH"

https://m.edsoo.ru/6b1a23b5
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Pu3N4eCKuil IPAKTUKYM 110 TEME
"Pacnipenenenue pazHOCTH

bu6mmoreka [IOK

158 NOTCHIHANOB (HANPAKCHNA) UK https://m.edsoo.ru/ec424377
ITOCJICA0BATEIILHOM COCIMHECHUH
KOHJIEHCAaTOpoB"
Pu3N4eCKuil IPAKTUKYM 110 TEME
159 "NccneqoBaHue 3aBUCUMOCTH CUJIIBI bu6mmoreka [IOK
TOKA OT HANPSKCHUS JUIS1 JIAMITBI https://m.edso0.ru/2b179d98
HaKaJIMBaHUs"
oo | St e o o Bucmorera LOK
P " https://m.edsoo.ru/64b6e901
XapaKTEPUCTUKH TUO/IA
161 | cnoremmannn sasmi no e Buorexa LIOK
" H,, https://m.edsoo.ru/ed017d93
Kunemaruka
162 cnoremmsans snanmi mo e Bumorexa LIOK
" ,,H https://m.edso00.ru/3149956b
JlmHaMuka
163 cnorevanmann i 10 tove bumorexa LIOK
" H " https://m.edso0.ru/0f9752ac
Craruka TBEpAOTro Tea
160 cnoromammoanes snaani no tove bumorexa LIOK
" , " https://m.edso0.ru/6c0df9cc
3aKOHBI COXpPAHECHHS B MEXaHUKE
Peseprubrit ypok. O6001eHIE U
- Sgcc:{e(iiimaum 3HAHUH 10 TEME Bubmorexa [OK
. https://m.edsoo.ru/de148976
MOJIEKYJIIPHOKMHETHYECKOM
Teopun"
Peseprubrit ypok. O6001eHIE 1
166 CHUCTEeMaTU3alWsl 3HAHUHN 110 TEME bubnmoreka [JOK

"Tepmoaunamuka. TernnoBbie
MAaIvHe!"

https://m.edsoo.ru/0Obcc77cl



https://m.edsoo.ru/ec424377
https://m.edsoo.ru/2b179d98
https://m.edsoo.ru/64b6e901
https://m.edsoo.ru/ed017d93
https://m.edsoo.ru/3149956b
https://m.edsoo.ru/0f9752ac
https://m.edsoo.ru/6c0df9cc
https://m.edsoo.ru/de148976
https://m.edsoo.ru/0bcc77c1

167

168

169

170

PesepBHeiit ypok. O600ICHHE 1
CHCTeMaTH3allus 3HAHUH 110 TeMe

"ArperaTHble COCTOSIHUSI BELLIECTBA.

®dazoBble nepexo b

PesepBHbIil ypok. O0001ICHHE U
CUCTEeMAaTH3aIMsI 3HAHUH 110 TeMe
"DnekTpuueckoe nose"

PesepBuslit ypok. O60011eHNE U
cHUCTEeMaTH3aIus 3HAHUH 110 TeMe
"[TocTOAHHBIN NEKTPUUECKUN TOK"
PesepBuslit ypok. O60011eHNE U
cHUCTEMaTH3alus 3HAHUH 110 TeMe
"Toku B pa3inuHbIX cpeaax"

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

170

16

bu6mmoreka [IOK
https://m.edsoo.ru/59ca5c91

bu6mmorexa [IOK
https://m.edso00.ru/f2381c0c

bu6mmoreka [IOK
https://m.edsoo.ru/3cae6dal

bu6mmoreka [IOK
https://m.edsoo.ru/cc7681d4
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11 KJIACC

KoanuecTBo 4acoB

DJIeKTpOoHHbIe HU(pPOBbIE

Ne Tema ypoka K 1 HAara o0pa3oBaTe/ibHbIE
n/n Yp Beero OHTPOJbHbIE PaKTH4YecKHue u3yuenus |Y
padoThbI padoTbI pecypcbl
= Bumorers 110K
poBoa ' https://m.edso0.ru/487a8593
MaruautHoe nosie. ['unoresa Amnepa
N N https://m.edsoo.ru/4clabcch
nosiei. JImHuM MarHUTHOM MHIYKLIIUH
3 MarnurtHoe 1oje NPOBOJHUKA C TOKOM. 1 bu6mmoreka [JOK
OmneiT Dpcrena https://m.edso0.ru/d35d5262
4 Cwiia AMniepa, e€ HanpaBJIeHUE U 1 bubnnoreka [JOK
MOJYJIb https://m.edso0.ru/26d9c5ba
bu6mmoreka [IOK
° Peenne 3azas . https://m.edsoo.ru/a37a0c21
6 [TpumeHneHne 3akoHa Amnepa. 1 bubnuoreka [IOK
DJIeKTPOU3MEPHUTEIbHBIC TPHOOPHI https://m.edsoo.ru/ad7718d7
Cuta JlopeHiia, e€ HanpaBJICHUE U
MOAYJIb. JIBHKEHHE 3apsSKEHHOU bubnmnoreka [JOK
7 1 .
YaCTHIIBI B OJJHOPOTHOM MarHUTHOM https://m.edsoo.ru/c97afaal
noJie
bubmuorexa [JOK
8 Pemerre 3a124 ! https://m.edsoo.ru/504e98c7
bubmuorexa [JOK
| Pabora cuet Jlopenua L https://m.eds00.ru/d518bedb
bu6mmorexa [IOK
10 Peenne 3axas . https://m.eds00.ru/93617bd9
MarsauTHoe 11051€ B BEILIECTBE. BuGmmotexa LIOK
11 deppoMarHeTHKH, mapa- u 1

JUaMardaC€TuKu

https://m.edso0.ru/30ff9608
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12 OcHoBHBIE CBOICTBA (heppOMarHeTHKOB. bubnmoreka [JOK
[Tpumenenne heppoMarHeTHKOB https://m.edsoo.ru/0b58190a
13 Penrtenue 3anau mo teme "MarautHoe bu6mmoreka [IOK
nose" https://m.edso0.ru/5b55c307
14 Pemenue 3agau mo reme "MarautHoe bubmuorexa [JOK
nose" https://m.edsoo.ru/41c4ae8a
15 SIBlieHME DNEKTPOMAarHUTHOM UHAYKIUU. bu6mmoreka [IOK
[ToTok BekTOpa MarHUTHOW MHIYKIIUH https://m.edsoo.ru/b3efa0cl
bu6mmoreka [IOK
16 IAC unnyKumm https://m.edso0.ru/48150bd8
17 3aK0H JIEKTPOMArHUTHON MHIYKIIMHI bubnuorexa [JOK
dapanes https://m.edsoo.ru/a6dec188
18 Buxpeoe snekrpuueckoe mnoie. Toku bubnnoreka [JOK
dyxko https://m.edsoo.ru/15abe140
19 OJ1C uHAYKINY B ABUKYIIAXCS bubnuotexa [JOK
HPOBOIHUKAX https://m.eds00.ru/0235cc02
bu6nmoreka [JOK
20 Pemerre 3a1a4 https://m.edsoo.ru/4dfda618
bu6mmoreka [IOK
21 Hpasmio Jlera https://m.edsoo.ru/bbc22726
22 E:;;IKKTT;I/I:I?:CCTT; .BIf_Iagri,IfIH ;I<§CTOHHHOFO bubmaorexa [JOK
Toxa https://m.edsoo0.ru/621eae9d
23 SBnenne camounaykiuu. 3/(C bu6mmorexa [IOK
CaMOMHIYKIMH https://m.edsoo.ru/7ee60ca8
24 OHeprus MarHUTHOT'O TOJISl KaTyIIKH C bubmuorexa [IOK
TOKOM. DJIEKTPOMAarHUTHOE I0JIe https://m.edso0.ru/b3c0ad11
bu6mmorexa [IOK
25 Pemenme 3axa- https://m.edsoo0.ru/88f69d2b
2% O0o01IeHne U cucTeMaTU3alus 3HaHUH bubnmoreka [JOK

1o TeMe "DyekTpoaruHaMuKa"

https://m.edso0.ru/76484025
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KonTtponbHast pabora o Teme

bubmuorexa [JOK

27 "Dj1eKTpoauHaAMHKA" https://m.edso0.ru/8ae09h98
28 Konebarensraasa cucrema. CBOOOIHBIE bu6mmoreka [IOK
kosieOanus. ["apMoHnueckue KojeOaHus https://m.edsoo0.ru/7c1db385
29 KunemaTtnueckoe 1 JTMHaAMUYECKOE bubmuorexa [JOK
OIMCAHUE KOJIEOATEIbHBIX IBUKCHUN https://m.edso0.ru/87ce9498
DHepreTudeckoe onrucanue. BoiBos
30 raponmicox KoeGanmi s nx Buoterca LIOK
https://m.edso00.ru/e3c99692
YHEPreTHYECKOTO M KHHEMATHUECKOTO
OIMCaHM
. bubmuorexa [JOK
31 AmmmaTya i gasa koseoanuit https://m.edsoo.ru/7a0c439a
[Tepuon n yactora konebanui. [lepros
MAJIBIX CB HBIX K HUI
32 MgeMagn?{(eS(c)II:oro Ma(;IJ”I[eH6I/IaKa [lepuon bubmmorexa LOK
. ) https://m.edso00.ru/e0399319
CBOOOAHBIX KOJIEOAHUN MTPYKUHHOTO
MasiITHHKA
33 3aryxaromiue KoneoaHus. bubnmnoreka [JOK
BrinykieHHbIe KosieOanus. Pe3onanc https://m.edso0.ru/72e93d09
bu6mmorexa [IOK
34 ABTOKONCOHNA https://m.edsoo.ru/6add2644
bubmuorexa [JOK
35 Pemenne 3amau https://m.edsoo.ru/addeec71
https://m.eds00.ru/756123c5
o | e Moo Busorea 101
bt https://m.edso00.ru/8ef587be
WHCTPYMEHTAX
37 O00011eHne 1 cUCTEMaTU3aINS 3HAHUI bu6mmorexa [IOK
o TeMe "Mexanudeckue Kojiedanus" https://m.edsoo.ru/eb84182f
38 DNEKTPOMAarHUTHBIE KOJICOAHMSI. bubnmoreka [JOK

KonebaTenbpHbIN KOHTYD

https://m.edsoo.ru/d4adabde
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®opmyna Tomcona. CBsi3b aMILIUTYABI

. bubmuorexa [JOK

39 3apsifia KOHJEHcaTopa ¢ aMIUIUTYA0H https://m.eds00.ru/093f9afL
CHJIBI TOKA B KOJIEOATEIIbHOM KOHTYPE - '

40 3aK0oH COXpaHEHUsl YHEPTUHU B bubnmoreka [JOK
UIeaIbHOM KOJIe0aTeIbHOM KOHTYpE https://m.edsoo.ru/d1e2d543
3aryxaroiue 3JIeKTPOMarHuTHbIE Bubmiorexa LIOK

41 KoseOaHus. BeIHYX/IeHHBIC https://m.eds00.ru/5e668619
3JICKTPOMAarHUTHBIC KOJICOaHUS — '

42 Ilepemennsiit Tok. Peaucrop u bubnnoreka [JOK
KOHJICHCATOP B IICITH MIEPEMEHHOT0 TOKa https://m.eds00.ru/84836152

43 Karymka MHIYKTHBHOCTH B LIETIN bubnnorexa [HOK
IIEPEMEHHOI'0 TOKa https://m.edsoo.ru/cfa307af

44 3akon OMa [J1st SEKTPUUYECKOH 1enn bubnuorexa [JOK
IIEPEMEHHOI'0 TOKa https://m.edsoo.ru/8bae38e6
MoIIHOCTh TEPEMEHHOTO TOKA. Bubmorexa [IOK

45 AMIUIHTYZIHOE H ACHCTBYIOMICS https://m.edsoo.ru/1cac6c4c
3HAYEHUE CWIIbI TOKA U HAIIPSKEHUS — '

N bubmuorexa [JOK

46 Pe3onaHC B ayekTpUUECKO 11enH https://m.eds00.ru/087506df

bu6mmoreka [IOK

47 Pemenme 3axa- https://m.edsoo.ru/al6836a4
WneansHblif TpanchopmaTop. Bubmorexa [OK

48 HpousBozcTBo, nepenaa " https://m.edsoo.ru/f97418ae
noTpebiieHue dNEKTPUIECKONH YHEPTHH
DKOJIOTMYECKUE PUCKHU ITPU
MIPOU3BOJICTBE DIEKTPOIHEPTHH. Butmiorexa [IOK

49 Kynetypa uerone3opanus https://m.edsoo.ru/a6f74d93
DIIEKTPOIHEPTHUU B TOBCETHEBHOMN
YKU3HU

50 Pemenue 3amau bubmmorexa LJOK

https://m.edsoo.ru/ee6677ed
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bubmuorexa [JOK

>1 Peenne 3axa- https://m.edsoo.ru/7cab59f8
o | Socomeme n et s B LOK
, https://m.eds00.ru/401024a9
KoseOaHus
53 MexaHu4ecKue BOJIHBI. bu6mmoreka [IOK
XapakTepUCTUKU MEXaHHUYECKUX BOJIH https://m.edso0.ru/a58e109f
54 CBoiicTBa MEXaHMYECKUX BOJIH bubmorexa [TOK
https://m.edso0.ru/d9ae1000
bubmuorexa [JOK
o> 3BYK. XapaKTCpHCTHKH 3BYKa https://m.edso0.ru/138b6f09
56 Wnudpas3syk u ynptpassyk. [llymoBoe bubnuoreka [IOK
3arpsi3HEHUE OKPYKAIOIIEH Cpeibl https://m.edso0.ru/7380038f
bu6mmoreka [IOK
> Peenne 3axas https://m.edsoo.ru/cfd918bf
58 ONeKTpOMarHuTHbIE BOJIHBL. M3myueHue bubnuoreka [IOK
3JIEKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/714e5dbl
59 DHeprus MEKTPOMArHUTHBIX BOJIH. bubnuoteka [JOK
CBoiicTBa AJIEKTPOMAarHUTHBIX BOJH https://m.edsoo.ru/d01b818c
60 Mpumenerme mexrpovarmmm som buGmnorexa LIOK
https://m.edsoo.ru/49belf9e
B TEXHUKE U OBITY
o | o e o s B LOK
) N https://m.edso0.ru/9f96f1f8
3arpsi3HCHUE OKPYKAIOIIEH CpeJIbl
6 KonTponbhas pabota no teme bubnnorexka [JOK
"Konebanus 1 BOTHBI" https://m.edsoo.ru/4f7985a0
63 Caert. 3aKOH NPSMOIUHEHHOTO bubnmoreka [JOK
pacrpocTpaHeHUs CBeTa https://m.eds00.ru/f9566406
Pemenue 3ajia4 Ha NPUMEHEHHE 3aKOHa Bubmorexa [IOK
64 MPSIMOJIMHEHHOTO paclpOCTPaHEHUS

CBCTa

https://m.edsoo.ru/ea32d455
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https://m.edsoo.ru/cfd918bf
https://m.edsoo.ru/714e5db1
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Otpaxxenue csera. [lnockoe 3epkaino.

bubmuorexa [JOK

65 Cdeprueckoe 3epkaio https://m.edsoo.ru/a005d2bb
[Ipenomnenue cBera. AGCOIIOTHBIN U
6 mperownemn, Homwoe myrperice BuSmorexa LIOK
P i HYTP https://m.edsoo.ru/bc2e55cd
oTpaxkenue. [IpenenbHbIi yroy noaHoro
BHYTPEHHET0 OTPaKeHHUS
67 Pemenue 3a1a4y Ha MPUMEHEHHE 3aKOHOB bubnunoreka [JOK
OTPa)XCHUS U TPEIIOMJICHUSI CBETA https://m.edso0.ru/49d830a9
68 Xon nyueil B npusme. Jlucnepcust cera. bubnnorexa [JOK
CnoxHbI# cocTaB Oejioro cBera. LlBeT https://m.edsoo.ru/d8elc3be
69 JInn3pl. POKyCHOE PaCCTOSTHUE U bubnuoreka [IOK
ONTHUYECKAsl CHJIA JINH3BI https://m.edso0.ru/60441359
70 [TocTpoeHune n300pakeHH B JIMH3aX U bubnnoreka [JOK
UX CUCTeMaX. YBEIUYCHUE JTUH3BI https://m.edsoo.ru/bb53b1d5
71 llzj(l)lge?)fe?{ap?; LIH}(I)?I HO;;S:;HZI T‘IOMO 3] bubmorexa HOK
P > TTOIYH H https://m.edsoo.ru/5a868f09
JIUH3
72 ['ma3 kak ontuyeckas cucteMa bubmorexa HOK
https://m.edsoo.ru/ecd480a2
| e e BuGorera 10K
p p https://m.edsoo.ru/cd174a10
OTTHKHU
74 CKopoCTh CBETA U METOBI €€ bubnmoreka [JOK
U3MEpCHUS https://m.edso0.ru/f32aab06
bubmuorexa [JOK
& Jlueniepens ceera https://m.edsoo.ru/lel6ccbe
bu6mmorexa [IOK
76 Murepgepentuns crera https://m.edso0.ru/5fc0c638
KorepenTHbie uCTOUHUKHU. Y CIOBUS Bubmorexa [IOK
77 HaOIOJICHUS MAKCUMYMOB H

MHUHHUMYMOB

https://m.edso0.ru/c6416d48
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bubmuorexa [JOK

8 Pemenne sanas https://m.edsoo.ru/3061de2b
bubnuorexa [JOK
7 Hpunenenne HHTCp(epeHLIH https://m.edsgxru/668edbc8
bubnmoreka [JOK
80 Jlngparia caera https://m.edS(I)lo.ru/12ed04b5
81 Hudpakmonnas pemérka. Y ciaoBue bubmuorexa [JOK
HaOJIFO/ICHHUS TIABHBIX MAKCHMYMOB https://m.edso0.ru/f998d964
bubnuorexa [JOK
82 Pemenne sanas https://m.edsg).ru/d58c4lla
83 [Tonepe4HOCTh CBETOBBIX BOJIH. bubnnorexa [JOK
[Monsipuzanus cBera https://m.edso0.ru/e9890fe9
bubmuorexa [JOK
84 Pemenne sanas https://m.edsg.ru/05608158
85 CBETOBBIC SABJICHHS B IPUPOIE BH6H_HOTCKa 0K
https://m.edsoo.ru/0b36363d
86 O06o0meHre U cucTeMaTr3aIus 3HaHUH bubmuorexa [JOK
o teme "Onruka" https://m.edsoo.ru/8a14748b
87 KonTponbHas pabora no teme bubnnoreka [JOK
«OnTHuka» https://m.edso0.ru/82315dd4
R A — buGmnorexa LIOK
HPUHIIAI OTHOCHTETHHOCTH https://m.edsoo.ru/c9bd77cb
89 ITocTynatel cienuanibHOW TEOPUHU bubnnorexka [JOK
OTHOCHUTEIILHOCTH https://m.edso00.ru/c56f05ch
IIpocTpaHCTBEHHO-BPEMEHHOU
unTepsai. [IpeoOpazoBanus Jlopenua.
90 YcioBUE NTPUUMHHOCTH. bubnmoreka [JOK

OTHOCUTENHHOCTh OJTHOBPEMEHHOCTH.
3ameJIeHHe BpPEMEHH U COKpaIllEHUE
JUIMHBI

https://m.edsoo.ru/d83742bb
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91 DHeprusi U UMITYJIbC PEISITUBUCTCKOMN bubnmoreka [JOK
YACTHIIBI https://m.edso0.ru/853a64fc
2 pemmmerexon smerimt. et BiSmorexa LIOK
: https://m.edsoo.ru/b6258ffa
MTOKOS
93 PaBHOBECHOE TEIJIOBOE M3ITYyUCHHE bubsmorera [1OK
https://m.edso0.ru/f54035a5
bu6mmoreka [IOK
%4 3axou emelerus Buna https://m.edso0.ru/1c5ff752
95 I'unote3a M. IInaHka o kBaHTax. bubmuorexa [JOK
DoTOoHBI https://m.edsoo.ru/a5ffa218
bubmuoreka [JOK
% DHEprus u HMIyILC GOTOHA https://m.edsoo.ru/7fb307ec
97 ®otordpdexr. Ompiter A. I'. Ctonerosa. bubnnorexa [HOK
3akonsl poroaddexra https://m.edsoo.ru/8c68e5b9
B8 Dorosphexta Kpacnan rpama’ Bumiorexa LIOK
: https://m.edso0.ru/01ef4556
doroaddexra
99 Hasnenue cera. OnwiTh I1. H. bubmuorexa [JOK
JleGenena https://m.edso0.ru/64b4f966
N bubnuoteka [JOK
100 BonHoBxre CBOACTBA HacTHL https://m.edsoo.ru/f59cfcec
oy | e Bl e o e B LOK
. https://m.edsoo.ru/5df8bafl
JIOKAJIM3AIMH JIBIKYIIEHCS YaCTUIIBI
102 KoprnyckynsipHO-BOJIHOBOH JTyalini3m bubmmorexa LIOK
https://m.edsoo.ru/8ccab62a
bubmuoreka [JOK
103 Judpakius 3JeKTPOHOB Ha KpUCTaJIaX https://m.eds00.ru/30dbalsc
CHGHH@HK3H3MGPGHHH}3¥HKp0Mgpe. Bu6miorexa [IOK
104 CooTHo1IEHNs HEeoNpeaenEHHOCTEN

['eitzenOepra

https://m.edso0.ru/65783dec
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bubmuorexa [JOK

105 Pemenne rpauuecknx sanad https://m.edsoo.ru/e70195bd
. bu6mmoreka [IOK
106 Pewenne pacuCrueIx sazay https://m.eds00.ru/ee9b3182
KontponbHnas pabora no Temam:
" "o i bubnuoreka [IOK
107 Ocuoser CTO", "Kopmyckyapuo https://m.edsoo.ru/c3de891a
BOJIHOBOM JTyaJTu3M
| sy poeee Busnorsa 10K
; p A https://m.eds00.ru/312b750a
Peszepdopna
bu6mmorexa [IOK
109 Hocryxarer bopa https://m.edsoo.ru/404dfa9a
110 Bunel ciektpoB. CniekTp ypoBHEH bubnnorexa [HOK
SHEPIHH aTOMa BOJAOPOIa https://m.edsoo.ru/cf74blla
111 CHOHTaHHOE U BBIHYKJIEHHOE bubnmnorexa [JOK
U3JTy4CHHE CBETA https://m.edso0.ru/f945d85c
bu6mmorexa [IOK
112 Jlasep https://m.edsoo.ru/2288a0c4
7| Dt ot Biorea 0K
- 2apAaa https://m.edsoo.ru/34adabde
anpa. 3otonsl. PagnoakTuBHOCTH
3aKOH paIi0aKTUBHOTO pacmhaja.
114 CBolCcTBa MOHU3UPYIOIIETO U3TyUYCHHUS. bubnmuorexa [JOK
Brnusinue pagnoakTHBHOCTH Ha KUBBIE https://m.edso0.ru/aab98bef
opranusmsl. Jlozumerpus
DHeprus CBSI3U HYKIOHOB B s/pe.
Snepusie cunbl. Jledekt Macchl sapa.
SnepHbie peakuu. SnepHbie peakTOpPHI. Bubmorexa [TOK
115 [IpoGnemsl yrpaBiasieMoro

TEPMOSIEPHOTO CUHTE3A.
DKOJIOTMYECKUE aCIIEKThl PA3BUTHS
SAJIEPHOW SHEPTEeTUKHU

https://m.edsoo.ru/ff1758d0
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Metobl perucTpauyu U UCCIIeI0BaHUS
3JIEMEHTapHBIX YACTHII.
DyHIaMEHTAIbHBIE B3aUMOJICHCTBUA.

bubmuorexa [JOK

116 baproHbl, ME30HBI U JICITOHEI. https://m.eds00.ru/1ac08a5h
[IpencraBnenue o CtangapTHOM — :
moenu. KBapk-riroonHas Mmoneinb
aJpOHOB
®usuka 3a npeaenamu CtanaapTHOU

117 Mojzenu. TéMHas MaTepus U TEMHAs bu6mmoreka [IOK
sHeprusi. EmuHcTBO (hnsnueckoit https://m.edso0.ru/c026fd37
KapTHUHBI MUPA

118 Otanbl pa3BUTHS ACTPOHOMUH. bubnnoreka [JOK
3HaYeHHE aCTPOHOMHHU https://m.edsoo.ru/ad73e145
[TpuMeHNMOCTD 3aKOHOB (PU3UKH TSI

119 00BsICHEHUS PUPOJIBI KOCMUYECKHIX bubnunoreka [JOK
00BEKTOB. MeTOIbI ACTPOHOMHUYECKUX https://m.edso00.ru/39c44028
HCCIIEIOBAHU I
CoBpeMeHHbIE ONTHYECKHE TEJIECKOTIHI, Bubniorexa [IOK

120 pauoTeNecKonbl, BHEaTMOC(hepHas https://m.edsoo.ru/4877aale
ACTPOHOMHS
BI/IJI 3B&3nHOTO HeOa. Co3Be3ausi, ipKre Bubniorexa [IOK

121 3BE/IPL, TARCT, HX BIAMMOC https://m.edsoo.ru/aac588eb
JIBUKCHHE
Conneunas cucrema. CouHIe. Bubnorexa [TOK

122 ConHeyHast aKTUBHOCTh. MICTOYHHUK https://m.eds00.ru/22748ebd
suepruu CoJHia U 3BE31 o '
3BE3/BI, UX (')'CHOBHI)Ie XapaKTepPHCTHKH. Bubmorexa [IOK

123 Jnarpamma "cnieKTpajbHBIN Ki1acc — https://m.eds00.ru/42169944
CBETUMOCTB" — )

124 3Be3/1bI TJIaBHOM MOCIEN0BATEILHOCTH bubmmorexa LJOK

https://m.edsoo.ru/b3cb766¢
125 BnyTtpenHee cTpoeHue 3BE3 . bubnuoreka [IOK

CoBpeMeHHbIE MPECTABICHUS O

https://m.edsoo.ru/d09da494
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MPOUCXO0KACHUH U dBoounU CoJiHIA U
3BE3[. DTanbl )KU3HU 3BE3T

Muineunsiit [1yte — Hama ["aakTuka.

bu6mmoreka [IOK

126 Tuns! ranaktuk. Y€pHbIE ABIPHI B siApax hitps://m.edsoo.ru/7cd10a0a
rajlakTUK
| Do P B B 10K
' https://m.edsoo.ru/3dbdf0d2
B3phbIBa. PenukroBoe uziyuenue
128 MacmrabHas ctpykTypa Beenennoii. bubnuorexa [IOK
MertaranakTuka https://m.edsoo.ru/ce234633
" bubnuorexa [JOK
129 Hepeménnasie mpo0aeMbl aCTpOHOMHUHT https://m.edsoo.ru/d37doffe
DuU3nYeCcKui MPAKTUKYM 110 TEM
130 "HSCHG?OBaHHS?\/IaFHP?;/II-IOI?O Eoneg Bronmozexa LIOK
" https://m.edsoo.ru/67361aef
MOCTOSIHHBIX MarHuTOB
131 ®u3nyeckuil NPakTUKyM IO TeEME bubnnoreka [JOK
"M3mepenue cuibl Amrepa" https://m.edsoo.ru/fcae91e9
Du3HUeCKU IPAKTUKYM I10 TEME
132 "UccnenoBaHue sBICHUS https://m.edso0.ru/c36658da
3JIEKTPOMAarHUTHOM MHAYKIUU"
g | S e o e B 10K
8 https://m.edso0.ru/b8fb6391
CaMOMHIYKIIUU
Pu3n4eCcKuil IPAKTUKYM 110 TEME
134 "N3mepenune neproa CBOOOTHBIX bu6mmorexa [IOK
KOJIEOAaHUN HUTSHOTO U MPYKUHHOTO https://m.edso0.ru/5d159d35
MasiTHUKOB"
s | S e o B 10K
. https://m.edsoo.ru/a28026bd
NPY>KUHHOM MasiTHUKE
136 Pu3N4eCcKUuil IPAKTUKYM 110 TEME bubmuoreka [IOK

"HccnenoBanue nepeMeHHOIo TOKa

https://m.edso0.ru/89dc2d90
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yepes M0CIe0BaTENbHO COEIUHEHHBIE
KOHJICHCATOP, KaTYIIKY U pe3ucTop"

DuU3nYeCKU MPAKTUKYM 10 TEME

bu6mmoreka [IOK

137 "N3yuenune napameTpoB 3BYKOBOM
S THAPANIEIDOB 3K https://m.eds00.ru/b100661a
DuU3nYECKU MPAKTUKYM 10 TEME
bubmmoreka [JOK
138 "M3mepeHue mokaszaress IpeaoMIeHUS " Jm rexa I
crexa" https://m.edso00.ru/42569eal
Ou3nyecKkuil MPakTUKYM 0 TEME
bubnuorexa [JOK
139 "U3mepenue GOKYCHOTO PACCTOSTHUS 1 Jm rexa 1
paCCenBAIOMIX 3" https://m.edsoo.ru/b879fb3f
Ou3nyecKkuil MPakTUKYM 0 TEME
bubnuorexa [JOK
140 "Habmonenue nudpaxi, hgsz,I'I;I/rrTl eliiséf) ru/8b7ac737
uHTEep(hEPEHITNU U TOJIIpU3aIiK cBeTa" — '
Pu3n4eCcKuil IPAKTUKYM 110 TEME
"OnpeneneHye UMITyJIbCa U SHEPTUN
b K
141 PENSITUBUCTCKUX YacTHULL (110 h ggsj,l'l;l/(r)rr]ree?sclioru 16375647
dororpadusM TPEKOB 3apsIKEHHBIX B '
YACTHUI[ B MArHUTHOM 110J1e)"
0O0001eHne U cUCTEMaTH3aINs 3HAHUI.
Ponb pusuku u actpoHOMUM B
. . b K
142 SKOHOMHYECKOM, TEXHOJIOTHISCKOM, hggsj,l'l;l/(r)rr][eeK(EcL)})Oru Jad6ddeed
COLIMAJIBHOM U 3THYECKOl chepax — '
JIESTeTLHOCTH YeJIOBEKa
O0001eHne U cUCTEMAaTU3ALINS 3HAHUI. Bubmiorexa [IOK
143 Posb 1 MecTo (pU3KKK U ACTPOHOMUH B
o . https://m.edso0.ru/18f19f7c
COBPEMEHHOW HayYHOU KapTHHE MHUPA D
O0001eHne 1 cUCTEMaTU3aIINS 3HAHUIA.
Posb ¢puznueckoii Teopun B
. bubnmuorexa [JOK
144 (hopMHUPOBAHHUH MPECTABICHUHN O nosmorexa I

bu3MYECKON KapTHHE MHUPa, MECTO
(bU3HUYECKON KapTHHBI MUpa B 0011IeM

https://m.edsoo.ru/e7d400f4
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Py COBPEMEHHBIX €CTECTBEHHO-
HAy4YHbIX MPEJCTABICHUN O IPUPOJIE

145 O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI bu6mmoreka [IOK
o teme "Kunemarnka" https://m.edsoo.ru/b032fc4b
146 O0o01IeHre U CHCTeMaTU3alus 3HAHUH bubnmoreka [JOK
o reme "Kunemaruka" https://m.edsoo.ru/4e31b507
147 O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI bu6mmoreka [IOK
no teme "/lunamuka" https://m.edsoo.ru/2dfbafc5
148 O0o01IeHNEe U CHCTeMAaTU3alus 3HAHUN bubnuorexa [JOK
o teMe "Cratrka TBepaoro tena'" https://m.edso0.ru/3cca482e
| SO e s B 10K
" p https://m.edsoo.ru/32a4d1a0
MEXaHUKe
| e e BuGorea 10K
. " yp https://m.edsoo.ru/ed440ca8
KUHETHYECKOU TCOPHUHU
| e e B 10K
" PMOA ’ https://m.edsoo.ru/c63f7¢10
MaIIuHEI
B 10K
p " https://m.edsoo.ru/1d36b5b1
BelecTBa. PazoBble NEPEXObI
153 O00011eHne 1 cUCTEMaTU3aINS 3HAHUI bu6mmorexa [IOK
o TeMe "DiekTpudeckoe moiue" https://m.edsoo.ru/3bf0def9
154 | o s "loorommena rexnpscosm bumotexa LIOK
ToK" p https://m.edso0.ru/71453ee6
155 O0001IeHne 1 cucTeEMaTU3aINS 3HAHUI bu6mmorexa [IOK
o TeMe "ToKHU B pa3nu4HbIX cpenax” https://m.eds00.ru/3d40077a
156 O0o01IeHne U cucTeMaTU3alus 3HaHUH bubnmoreka [JOK

no teme "MarautHoe noJe"

https://m.edsoo.ru/3b4c06ae
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157

PesepBHeiit ypok. O600IICHHE 1
CHCTEMaTU3alMsA 3HAHUH 10 TEME
"DeKTpoMarHuTHas MHIyKIus"

bubmuorexa [JOK
https://m.edso0.ru/053e2248

158

PesepBHeiit ypok. O600ICHHE U
CHCTEMATU3ALMS 3HAHUH T10 TEME
"Mexanndeckue xoneoanus"

bubmuoreka [JOK
https://m.edsoo.ru/d6310bfd

159

PesepBHeiit ypok. O600ICHHE 1
cUCTeMaTH3aIlHs 3HAHUH 110 TeME
"DeKTpOMarHuTHbIE KosieOanus"

bu6mmorexa [IOK
https://m.edso0.ru/5e2bb83d

160

161

162

PesepBHeIit ypok. O600IICHHE 1
CHCTeMaTH3allus 3HAHUH 10 TeMe

"MexaHn4yecKue 1 3J€KTPOMarHUTHbIE

BOJIHBI"

PesepBusiit ypok. O60011eHNE U
CHCTeMaTHU3alKsl 3HAHUH 110 TEME
"Onruka"

Peseprubiit ypok. O60011eHIE U

cUCTEMATH3alKA 3HAHUH 110 TEME
"OcHoBer CTO"

bubmuorexa [JOK
https://m.edsoo.ru/96a7a2dd

bu6mmoreka [IOK
https://m.edsoo.ru/52ad1603

bu6mmoreka [IOK
https://m.edsoo.ru/5beclc65

163

Peseprubriit ypok. O600111eHIE U
CUCTEeMaTH3allKsl 3HAaHHUH 10 TeMe

"KopnyckynsipHO-BOJIHOBOM Ayanu3m"

bu6mmorexa [IOK
https://m.edso0.ru/f7c59d38

164

Peseprubrit ypok. O6001eHIE U
CUCTEeMaTH3aIlHsl 3HAaHHUH 110 TeMe
"®dusuka atroma"

bubnmoreka [JOK
https://m.edso0.ru/1f511654

165

166

Peseprubrit ypok. O6001eHIE U
CHCTEMAaTHU3alus 3HaHUH 110 TeMe
"®du3nka aTOMHOIO siapa U
3JIEeMEHTapHbIX YyacTull”

PesepBHriit ypok. O6001ICHHE U
cUCTEeMaTH3aIHs 3HAHUH 110 TEME
"DneMeHTHI acTpOPU3UKH"

bubnmoreka [JOK
https://m.edso0.ru/905c5ce0

bu6mmoreka [IOK
https://m.edsoo.ru/2bffb94c



https://m.edsoo.ru/053e2248
https://m.edsoo.ru/d6310bfd
https://m.edsoo.ru/5e2bb83d
https://m.edsoo.ru/96a7a2dd
https://m.edsoo.ru/52ad1603
https://m.edsoo.ru/5bec1c65
https://m.edsoo.ru/f7c59d38
https://m.edsoo.ru/1f511654
https://m.edsoo.ru/905c5ce0
https://m.edsoo.ru/2bffb94c

167 [TonroroBka K KOHTPOJILHOU paboTe 1
168 [TonroroBka K KOHTPOJILHOU paboTe 1
169- UTOI'OBASI KOHTPOJIbBHAA 9
170 PABOTA
OBULIEE KOJIMYECTBO YACOB 10 170 12

[NPOT'PAMME




MMPOBEPSAEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI10 KJIACC

Kon
NMPoOBePsIEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJabTATHI 0CBOEHHS OCHOBHOM
00pa3oBaTeILHON NPOrPaMMbl CpeIHero 001ero 00pa3zoBaHus

10.1

JleMOHCTpHpOBATh HA MIPUMEPAX POJIb U MECTO (pU3MKH B (POPMUPOBAHUN
COBPEMEHHOI HayYHO! KapTUHBI MUPA, B Pa3BUTHHA COBPEMEHHON TEXHUKHU
Y TEXHOJIOTHH, B IPAKTUYECKOU IeATEIbHOCTH JIIOIEH

10.2

Y4YuTHIBaTh TPAaHUIBl MPUMEHEHHS H3YYCHHBIX (DU3MYECKHX MOJIENECH:
MaTepuaibHas TOYKa, WHEpIHaJbHAs CUCTEMa OTCU€Ta, abCONIIOTHO
TBEPIIOE TEJIO, WICATBHBINA Ta3; MOJAEIH CTPOCHHS Ta3oB, XUAKOCTEH U
TBEPABIX TeJ, TOYECYHBIH OSJICKTPHUYECKHH 3apsii — NpU PELICHUH
bu3nUecKux 3a1au

10.3

PacniosnaBath (usmueckue siBieHUs (MPOIECChl) W OOBSICHATH HMX Ha
OCHOBE 3aKOHOB MEXAaHUKH, MOJIEKYJISIPHO-KMHETHYECKOH Teopun
CTPOEHHMSI  BEIIeCTBA U JJIEKTPOJUMHAMHMKHU:  PAaBHOMEpPHOE U
PaBHOYCKOPEHHOE NMPSIMOJIMHEHHOE JABM)KEHHE, CBOOOIHOE MaJieHue Tell,
JIBW)KEHUE 0 OKPY)KHOCTH, MHEpIHs, B3auMojeicTeue tei;, auddysus,
OpOYHOBCKOE JIBUKEHHE, CTPOCHUE )KUIKOCTEH U TBEPABIX TEJ, U3MEHEHHE
00béMa Ten TpU HarpeBaHUU (OXJIAKIEHUHU), TEIJIOBOE paBHOBECHE,
UCTapeHue, KOHJEHcalus, IUIABJIECHUE, KpUCTAJUIM3alus, KUIICHHUE,
BJIQXKHOCTb BO3/yXa, IOBBIIICHNE JaBJICHUS raza Ipu €ro HarpeBaHUU B
3aKpBITOM COCYyJZle, CBA3b MEXJAy IapaMeTpaMu COCTOSHUS rasa B
M30IpolLeccax; MEKTPU3alUs Tel, B3aUMOJECHCTBHE 3aps/I0B

10.4

OnuceIBaTh MEXaHUMYECKOE ABIKEHHUE, UCIIOIB3YS PH3NIECKUE BETUIHHBIL:
KOOpJAMHATA, IYThb, IEpEMELIEHUE, CKOPOCTb, YCKOPEHHME, Macca Tela,
CUJa, UMIYJbC Tea, KUHETUYECKasl SHEPIHs, NOTCHIHMAIBbHAS YHEPrus,
MexaHudeckass paboTa, MexaHW4yecKkas MOUIHOCTb, MpPHU ONHCAHHUU
IIPaBWJIBHO TPAKTOBaTh (PU3NUECKHUI CMBICI UCIOIB3YEMBIX BEJIMYUH, UX
0003HaUeHMsI U €IWHUIIBI, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIINE AAHHYIO
(bU3HYECKYIO BEIMYUHY C APYTUMU BEIUYUHAMU

10.5

OnuceiBaTh M3YYCHHBIE TEIJIOBBIE CBOMCTBA TET W TEIJIOBBIC SIBJICHUS,
UCTIONB3YS (pU3MUecKie BeJTMUMHBI: JaBICHUE raza, TeMIleparypa, CpeaHss
KHHETHYECKass  DHEPrus  XaOTHYECKOTO  JIBIDKCHHUS  MOJIEKYI,
CpPEIHEKBaJIpaTU4YHAasi CKOPOCTb  MOJIEKYJ, KOJMYECTBO  TEIUIOTHI,
BHYTPEHHSIsI dHEprus, padoTa raza, KodQ(HUIIMEHT MOJIE3HOTO JEUCTBUS
TEIJIOBOTO IBUTATEIS; IPU OMIMCAHUY MPABUIILHO TPAKTOBATh (PU3MUECKUN
CMBICJI UCTIOB3YEMBIX BEJIMYMH, UX 0003HAYCHUS M €IUHUIIBI, HAXOIUTh
(bopMyIbl, CBS3BIBAIOIINE JaHHYIO (DU3UYECKYIO BETHUYHMHY C JIPYTHMH
BEITMYMHAM

10.6

OnucelBaTh  W3y4YEHHBIE  JJIEKTPUYECKHE  CBOMCTBA  BEHIECTBA U
AIIEKTPUUYECKUE SIBIEHUS (TIPOLIECCHI), UCIIONB3Ys (PU3NUECKUE BETHUUHBIL:
JNEKTPUYECKUI 3apsf, 3JIEKTPUUYECKOE I10JI€, HAINpPSIKEHHOCTh TOJIA,
MOTEHIWA, Pa3HOCTb IIOTEHLUHAJIOB;, IPH OINMCAHUU IIPABUIBHO
TPaKTOBaTh GUINYECKUI CMBICI UCTIOIb3YEMbIX BEJIHUNH, UX 0003HAUEHUS
U €JMHUIBI; YKa3bIBaTh (POPMYJIbI, CBSI3BIBAIOLINE JTAHHYIO (U3UUYECKYIO
BEJIMYUHY C APYTUMU BEJIMYUHAMU




10.7

aHAU3UPOBaTh  (PU3MUYECKHUE TPOIECChl M SIBICHUS, HCIIOJB3Ys
(bu3HYecKre 3aKOHBI U TPUHIIUIIBI: 3aKOH BCEMUPHOTO Tsarotenus, |, Il u
Il 3akonbl HbtoTOHA, 3aKOH COXpaHEHUs MEXAHUYECKOW SHEPruu, 3aKOH
COXpaHEHMsI HMITYJIbCA, MPUHIUN CYNEPIO3ULIUUA CUJI, TMPUHIUI
paBHONpaBUs  MHEPUUAIBHBIX  CHCTEM  OTCUETa;  MOJIEKYJSPHO-
KMHETUYECKYI0 TEOPUI0 CTPOEHHUs BEIIECTBA, Ta30Bble 3aKOHBI, CBA3b
CpeHEl KUHETMUYECKON SHEpPruu TEIUIOBOIO JIBHJKEHUS MOJEKYJI C
a0COIOTHONM TeMIlepaTypoil, MepBbli 3aKOH TEPMOJAMHAMHKH; 3aKOH
COXpaHEHHUs ANEKTPUUIECKOT0 3apsaa, 3akoH KynoHa; mpu 3ToM pa3inyarhb
CJIOBECHYIO (DOPMYJIIMPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPAXKEHUE U
ycIoBus (TpaHMIIbl, 00JIACTH) MPUMEHUMOCTH

10.8

OOBSICHITh OCHOBHBIC TPHHIIMITBI JEHCTBUS MAaIIUH, NPHUOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3nuyaTh YCIOBUS HX 0O€30MacHOro
WCIIOJIb30BaHMs B IOBCEHEBHOW KU3HU

10.9

BremonaaTh OKCIICPUMCHTBI 11O HCCIICAOBAHUTIO (1)I/I3I/I‘ICCKI/IX SIBICHUM H
IPOLIECCOB C HCIOJIb30BAaHUEM MPSIMBIX M KOCBEHHBIX HM3MEPEHHI; MpU
9TOM (QopMynupoBaTh TpolieMy (3agady) W TUIOTE3y Y4eOHOTo
IKCIIEPUMEHTA, COOMPATh YCTAHOBKY M3 MPEATI0KEHHOTO 000pYyI0BaHHS,
IPOBOJIUTH OTBIT U (HOPMYITHPOBATH BHIBOBI

10.10

OcymiecTBIATh MpsIMbIe U KOCBEHHBIE M3MEPEHUsI (PU3NIECKUX BEIHYNH;
IpU 3TOM BBIOMpATh ONTHUMAJIbHBIA COCOO M3MEPEHUs M HMCIIOJIb30BaTh
W3BECTHBIE METO/Ibl OLIEHKHU NOTPEIIHOCTEN U3MEPEHU

10.11

HccnenoBatb 3aBUCHMOCTH  MEXIY (PU3MYECKUMH BEIMYMHAMHU C
UCMOJIb30BAHUEM MPSMBIX HM3MEpPEHHH; HpHU 53TOM KOHCTPYUPOBATh
YCTAaHOBKY, (DUKCHpPOBaTh pe3yibTaThl IOJIYYEHHOW 3aBHCHMOCTH
(Gu3nUecKuX BEIMYMH B BHJE TaOIUL M rpaduKOB, J€NaTh BBIBOABI 110
pe3yabTaTaM MCCIIEOBAHUS

10.12

Co0mroaTe paBuia 0€30MacHOro TPy/Ia MPU MTPOBEICHUH HCCIICIOBAHUN
B paMKax y4yeOHOro OSKCIEpUMEHTa, Yy4eOHO-HCCIIE0BATEIbCKOM U
MIPOEKTHOM JEATEIBHOCTH C MCIIOJIb30BAaHHEM N3MEPHUTEIBHBIX YCTPOHCTB
U J1abOpaTOPHOro 00OPYIOBAHUS

10.13

Pemarpe pacu€THple 3a7auu ¢ SIBHO 3aJaHHOW (U3NYECKOW MOJIENbIO,
UCIIONB3Ys (Pr3UUecKre 3aKOHBI M IPUHITUITBI; HA OCHOBE aHAJIN3a YCIIOBHS
3aJ1a4uM BEIOUPATh (PU3HUECKYIO MOJAEIb, BHIACIATh PU3NIECKUE BETHUUHBI
u GopMynbl, HEOOXOIUMBIE ISl €€ peIlIeHUs, NMPOBOIUTH PACUETHI U
OIICHMBATh PEAIbHOCTb MOJYYSHHOTO 3HAYeHHsI (PU3NUECKON BETHUHHBI

10.14

Pemars Ka4ueCTBEHHBIC 3a71a4u: BBICTPAUBAThH JIOTUYECKHU
HEMPOTUBOPEUHUBYIO LEMOYKY PACCYKJACHUW C OMOPOM HAa H3Yy4YEHHbIE
3aKOHBI, 3aKOHOMEPHOCTH ¥ (PU3UUECKHE SIBJICHUS

10.15

Hcnonb3oBaTe  MpU  pelIeHuH  y4yeOHBIX  3aJad  COBPEMEHHbIE
MH(OPMALIMOHHBIE TEXHOJIOTUM JUIS TOMCKa, CTPYKTYpHUpPOBaHUS,
UHTEpHpETallud M TPEACTaBICHUS Y4eOHOW U HAy4HO-TIOMYJISIPHON
uH(pOpMallMY, TOITYYEHHOH M3 pa3IMYHbIX HCTOYHHKOB; KPUTHYECKU
aHAJIM3UPOBATh MOJyYaeMyl0 HH(POpMAIUIO

10.16

[IpuBOIUTE, TpUMEPHI BKJIAJa POCCHICKUX H 3apyOEKHBIX YUEHBIX-
(M3UKOB B pa3BUTHE HAYKH, OOBSICHEHNE TIPOILIECCOB OKPYXKAIOIIETO MUPA,
B Pa3BUTHE TEXHUKHU U TEXHOJIOTUMI




10.17

Hcmonb3oBarthb TCOPCTUYCCKHUC 3HAHUA 110 (I)I/I3I/IKG B HOBCGHHCBHOfI KHU3HHN
Il obecniedeHus: 0€30MacHOCTH Npu oOpamieHuu ¢ mnpubopamMu u
TEXHUYECKUMH YCTPOUCTBAMHU, JJISi COXPAHEHUS 3/I0POBbS U COOJIIOICHUS
HOPM JKOJIOTHYECKOT'O TOBEJICHUS B OKPYKAIOIILH cpelie

10.18

PaGoraTe B TpyIIe ¢ BBIIOJHEHHEM pPa3jIMYHBIX COIMAIBHBIX pOJIEH,
IUTAHUPOBATHh PabOTy TPYIIIBI, PAIMOHATLHO PACHPEISSITh 00sI3aHHOCTH
U IUTAHUPOBATh JEATEIBHOCTh B HECTAHJIAPTHBIX CUTYaLHsIX, aJ€KBATHO
OLICHMBATh BKJAJ KaXJOr0 M3 YYACTHUKOB TIPYyNIbl B PEUICHUE
paccMaTpuBaeMoii MpoOIeMbl

11 KUIIACC

Kon
MPOBEPSIEMOT0
pe3yJbTara

111

11.2

11.3

11.4

IIpoBepsiemble npeaMeTHbIE Pe3yJabTAThI 0CBOEHHS OCHOBHOM
00pa3oBaTeILHON MPOrPaMMbl CpeIHero 001ero o0pa3zoBaHus

JleMOHCTpHpOBaTh Ha IPUMEPaX POJIb U MECTO PU3HUKH B (HOPMHUPOBAHHUH
COBPEMEHHOI Hay4YHOH KapTUHBI MUPA, B Pa3BUTUU COBPEMEHHON TEXHUKU
U TEXHOJIOTUH, B MPAKTUYECKON JEATEIBHOCTH JIFOAEH, LIEJIOCTHOCTh U
€IMHCTBO (PU3NYECKOM KapTUHBI MUpa

YuuThIBaThH rpaHullbl TIIPUMCHCHHUS HU3YYCHHBIX (1)I/I3I/I‘IGCKI/IX MOJICICH:
TOYCUHBIN E)JICKTpI/I‘IeCKI/Iﬁ 3apsan, AacpHad MOACIb aToMa, HYKJIOHHAas
MOJCJIb aTOMHOI'O A/ipa IIpu pCIICHUN CI)I/IBI/I‘IGCKI/IX 3aJga4

Pacrio3naBate (¢u3udeckue sBICHUS (MPOIECCHI) U OOBSACHATh WX Ha
OCHOBE 3aKOHOB 3JICKTPOJIMHAMHUKH U KBAHTOBON (DM3UKH: dJICKTPUIECKas
MPOBOJIUMOCTh, TEIUIOBOE, CBETOBOE, XUMHUYECKOE, MATHUTHOE JICHCTBHS
TOKa, B3aUMOJICHCTBUE MAarHMUTOB, OJEKTPOMAarHUTHAS  WHIYKIHS,
JeHCTBIE MArHUTHOTO MOJISE HA TPOBOAHHK C TOKOM U JIBIXKYIIUHCS 3aps/,
AIIEKTPOMArHUTHBIE KoJieOaHuss W BOJIHBI, pSMOJIMHEHHOE
pacrpocTpaHeHHe CBeTa, OTpa)KeHHE, NpeloMiIeHHe, HHTepdepeHuus,
Jupakus 1 MoJIIpu3alus CBeTa, AUCIEPCHs CBETA, POTOAIEKTPUUECKUIM
s ekt (porodaddext), cBeToBOE AaBlIeHNE, BOSBHUKHOBEHUE TMHEHUATOTO
CIeKTpa  aTroMa  BOJOPOJA, €CTECTBEHHas H  HCKYCCTBEHHas
pPal0aKTUBHOCTD

OrnuceIBaTh U3y4EHHBIE CBOICTBA BellecTBa (NIEKTPUIECKIE, MAaTHUTHBIE,
ONTHYECKUE, DJICKTPHUSCKYI0 TIPOBOJUMOCTh pPa3IUYHBIX CpelI) U
AIIEKTPOMArHUTHBIE SBJCHUSI (TIPOIECCHI), HCMOIB3ys (hU3MUecKue
BEJIMYMHBI:  DJICKTPUYCCKHA  3apsl, CHJa TOKa, JJIEKTPUUYECKOE
HANpPsDKEHUE, DIIEKTPUYECKOe COMPOTHBIICHHE, PAa3HOCTh MOTEHIIMAJIOB,
OJIC, pabora TOKa, MHAYKIMS MarHUTHOTO TOJs, cuja Ammepa, cuia
JlopeHnia, WHAYKTUBHOCTh KATYIIKH, DJHEPTUS DIEKTPUYECKOTO H
MarHUTHOTO TMOJIEH, MEpUOJ M dYacToTa KosiebaHuil B KojebaTeIbHOM
KOHType, 3aps] ¥ CcuUjJa TOKa B TMPOLECCe TapMOHUYECKUX
AJICKTPOMArHUTHBIX KOJicOaHWU, (POKYCHOE pACCTOSIHHE W ONTHYSCKas
CWJIa JIMH3BI, IPU OMUCAHUU MPABUIBLHO TPAKTOBATH (PU3UYECKUI CMBICI
UCTIONIb3YEMBIX BEJIMYHMH, WX O0O3HAYCHUsS W CJWHHIBI; YKa3bIBaTh
(dbopMyIbl, CBA3BIBAIOIINE AAHHYIO (U3MUYECKYIO BEIUYUHY C JIPYTUMU
BEJTMYMHAMU




115

11.6

11.7

OnucelBaTh M3y4yEHHBIE KBAHTOBBIE SIBIEHHUS M IPOLECCHI, HCIOJIb3Ys
¢u3nyeckue BEIMUYUHBI: CKOPOCTb 3JIEKTPOMArHUTHBIX BOJH, JJIMHA
BOJIHBI M 4YacTOTa CBETa, DSHEPrusi M UMIYJIbC (OTOHA, TEPHOA
II0JIypacnazia, YHEPrusl CBA3M aTOMHBIX SEp; IPU ONUCAHUHU IPABUIBHO
TPAaKTOBaTh  (PU3UYECKUH  CMBICI  HUCHOJB3YEMBIX  BEJIWYHMH, UX
0003HaueHMsI U €MHULBL; YKa3blBaTh (OPMYJIbI, CBSI3bIBAIOLINE JAaHHYIO
(U3NYECKYI0 BEJIMYMHY C IPYTMMH BEJIMYMHAMH, BBIYHUCIATH 3HAYCHHE
(bu3n4ecKoil BeTMUNHBI

AHanu3upoBath  (PHU3MUYECKHE TIPOIECCHI M SBJICHHS, HCIOJB3YsI
dusnueckue  3aKOHBI WM OpUHOMNBL:  3akoH Owma,  3aKOHBI
MIOCJICIOBATEIFHOTO U MApaJUICIIbHOTO COCIMHEHUS TIPOBOJHUKOB, 3aKOH
xoyns — JleHna, 3aKOH O3JIEKTPOMAarHUTHOM MHIAYKLIHMH, 3aKOH
NPSMOJIMHEHHOTO PacIpOCTPAHEHUSI CBETA, 3aKOHBI OTPAKCHHUS CBETa,
3aKOHBI MPEJIOMJICHHS CBETa, YpaBHeHHE DWHINTEHHA it hoTodrddexTa,
3aKOH COXpPAHCHUsI JHEPIUH, 3aKOH COXPAHCHUS WMITYJIbCa, 3aKOH
COXpaHEHHsI DJIEKTPHUYECKOTO 3apsia, 3aKOH COXPAaHEHHS MacCOBOTO
YKcia, MocTylaTsl bopa, 3aKOH pajJMOAaKTHBHOTO pacrana; MpH 3TOM
pa3nuyarh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €ro MaTeMaTHYeCKOe
BBIPOKEHUE U YCJIOBUs (TPAHUIIBI, 00JIACTH) TIPUMEHHUMOCTH

Omnpenendarb HampaBiI€HUE BEKTOpAa MHAYKIMM MAarHUTHOTO  IOJIS
MIPOBOJIHUKA C TOKOM, CHJIbI AMriepa u cuiibl JlopeHia

11.8

11.9

Crpouth M onMchIBaTh U300paKEHUE, CO3AABAEMOE IJIOCKUM 3€pKaJloM,
TOHKOM JIMH30H1

BremoaaATh SKCHICPUMCHTBI 110 HCCIICAOBAHUIO (1)I/I3I/I‘-IGCKI/IX SIBJICHUN U
IPOLIECCOB C MCIIOJIb30BAHUEM IMPSIMBIX M KOCBEHHBIX HM3MEPEHHI; NpHU
3ToM (QopMmynupoBaTh mpoOieMy (3ahady) M THIOTE3Y Y4eOHOTO
IKCIIEPUMEHTA, COOMPATh YCTAHOBKY M3 MPEUIOKECHHOTO 000pYIOBaHUS,
IIPOBOAMTH ONBIT U (OPMYIUPOBATH BHIBOIbI

11.10

Ocy1ecTBIsITh NpsIMbIE U KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEITUYNH;
IpU 3TOM BBIOMpATh ONTHUMAJIbHBIA COCOO M3MEPEHUs M HMCIIOJIb30BaTh
W3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHHUN

11.11

11.12

UccnenoBath 3aBUCUMOCTH (PU3MUYECKUX BEIUYHUH C HCIOJIH30BAHUEM
MPSIMBIX U3MEPEHUIT; TPH ITOM KOHCTPYHUPOBATh YCTAaHOBKY, (PUKCHPOBATH
pe3yibTaThl TMOJYYCHHOW 3aBUCUMOCTH (M3MYECKUX BEIUYUH B BHUIE
TabJIuIl ¥ TpaduKOB, AeTaTh BHIBOJBI MO PE3yIbTaTaM UCCIIEIOBAHUS

Cobmtonate npaBuia 6€300aCHOTO TPYAa IPU MPOBEICHUH UCCIIe0BAaHUM
B paMKax y4yeOHOTO JKCIEPUMEHTa, Y4eOHO-HCCIEIOBATEIbCKON |
MPOEKTHOM JEATEIbHOCTH C HCITIOJIb30BAaHUEM H3MEPUTENBbHBIX YCTPOICTB
1 J1ab0opaTOPHOro 000PYJOBAHUS

11.13

Pemate pacuéTHbie 3amaun ¢ SBHO 3aJaHHON (PU3NYECKOW MOJIETBIO,
UCTIONB3YS (pU3MUecKre 3aKOHBI U TPUHIIUITBI; HA OCHOBE aHATN3a YCIOBUS
3a/1au BRIOUPATh (PU3UUECKYIO MOJIEITb, BBIICIATh (PU3HUECKUE BEITMUNHBI
u (opmynbl, HeoOXoauUMBIE N7l €€ peIleHUs, MPOBOAUTH PACUYETHI U
OIICHUBATH PEATHHOCThH MOJYUYEHHOTO 3HAYCHHS (PU3HUECKOM BEIIMUHNHBI

11.14

11.15

Pemars Ka4eCTBEHHbBIE 3a7a4u: BBICTPAaNBaTh JIOTUYECKH
HEMPOTUBOPEUUBYIO IIEMOYKY PACCYKICHUH C OMOpPOl Ha H3y4YEHHBIE
3aKOHBI, 3AKOHOMEPHOCTH M (PU3UUECKHE SIBICHUS

Hcnonb3oBaTe NpU  pelleHMH  Y4eOHBIX  3a7ady  COBPEMEHHBIE
MH(OPMALIMOHHBIE TEXHOJOTUU JJIsi TIOMCKA, CTPYKTYpHUPOBAHMSI,




UHTEpIpETallud M TpPeJICTaBIeHUs Y4eOHOH M Hay4YHO-TOIMYJSPHOM
UHpOpMaLMY, NOJYYEHHOM M3 pa3jIMYHbIX MCTOYHHMKOB; KPUTUYECKU
aHAJTM3UPOBAThH MOJTy4aeMyro HH(POpMAIUIO

11.16

OOBSCHATh TPUHIUIBI JCUCTBUS MAIIMH, TPUOOPOB U TEXHUYCCKUX
YCTPOMCTB; pasiuyaTh YCIOBHS HMX OE30MaCHOTO MCIOJb30BaHUS B
HOBCEIHEBHON KU3HU

11.17

[TpuBoANTH TpUMEpPHl BKIAJa POCCHUUCKUX M 3apYOCKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAYKH, B OOBSACHEHHE MPOLIECCOB OKPYXKAIOIIEro
MHpa, B Pa3BUTHE TEXHUKHU U TEXHOJIOTUI

11.18

11.19

Hcnonk30BaTh TEOpEeTHUECKUE 3HAHUS 10 (PU3HUKE B MOBCEHEBHOMN KU3HH
U1l oOecrieueHHsl O€30MacHOCTH MpU OOpalleHHH C NpudopaMu |
TEXHHUYECKUMHU YCTPONCTBAMH, JIJISI COXPAHCHHSI 3JI0POBBS U COOTIOICHHS
HOPM JKOJIOTUYECKOT'O TIOBE/ICHUS B OKPYXKAIOIIEH cpelie

PaGorate B rpymnme ¢ BBIIOJHEHHUEM PA3JIMYHBIX COLUAIBHBIX DPOJIEH,
MJIAaHUPOBATh PadOTy TPYMIbI, PAIIMOHATIBHO PACTIPENLIISITh 00s3aHHOCTH
U TUIAHUPOBATH JESATEIBHOCTh B HECTAHAAPTHBIX CUTYyalUsX, aJIEKBATHO
OIICHUBATh BKJAJ KaXIOrO0 M3 YYACTHHUKOB TPYIIbl B PEIICHUE
paccMaTpuBaeMoii MpoOIeMbl




ITPOBEPAEMBIE D2JIEMEHTbBI COAEPKAHUA

10 KUIACC

Kon
pa3zjiena

Kon
NpoBEePsSIEMOro
3JIEMEHTA

HpOBepHeMble IJIEMEHTBI COACPKAHUA

OU3NKA 1 METOJbI HAYYHOI'O [TIO3HAHN A

1.1

1.2

®dusuka — Hayka o npupoze. HayuHble MeToAbl MMO3HAHUS
OKpy’Karllero mupa. Poiib 3KcliepuMeHTa M TEOpUH B
MpOLIeCcCe MO3HAHUS TPUPOJIbI. DKCIEPUMEHT B (DU3HKE

MopenupoBanne (HU3NYECKUX SBJICHUW U TMPOIECCOB.
Hayuynbie rumnore3pl. @Duznueckue 3aKOHbI M TEOPHUH.
['panunpl MpUMEHUMOCTH (U3UYECKUX 3aKOHOB. [IpuHIMI
cooTrBercTBUS. Ponp u mecro ¢u3uku B (popMupOBaHUH
COBPEMEHHON HAay4YHOW KAapTUHBI MHpA, B MPAKTHUUYECKOU
NEITEILHOCTH JI0AeHU

MEXAHHUKA

KMHEMATHKA

211

Mexanuyeckoe JBHKECHHUE. OTHOCHUTENBHOCTD
MexaHuuyeckoro aBuxenus. Cucrema orcuéra. Tpaexkropus

212

2.1.3

[Tepemenienue, cCKOpoCTh (CpemHsisi CKOPOCTb, MTHOBEHHAas
CKOPOCTh) U YCKOPEHHE MAaTepUAIbHON TOYKH, UX MPOEKIINU
Ha OCH cucTeMbl KoopauHat. CloKeHHe MEpeMEIIeHU Hu
CIIO)KEHHE CKOPOCTEi

PaBHOMEpHOE ¥ DPABHOYCKOPEHHOE  IPSAMOJIMHEHHOE
nBrxkeHue. ['paduku 3aBHCUMOCTH KOOPJIMHAT, CKOPOCTH,
YCKOPEHHUS, IIyTU U IEpEMELICHU MaTEPUAIIbHOW TOYKH OT
BpEMEHU

2.14

CBoOomHOe majieHue. Y CKopeHue CBOOOTHOTO TaICHUS

2.1

2.15

2.1.6

KpuBonunueliHoe  nBukeHHE. PaBHOMEpHOE  JIBUJKECHHE
MaTepUaJIbHOW TOYKH IO OKPYKHOCTU. YTJIOBasi CKOpPOCTD,
JIMHENHas CKOpOCTb. Ilepuon " 4acToTa.
L{eHTpOCTpEMHUTEIILHOE YCKOPEHUE

Texuuueckue yCTpOﬁCTBal CIIMAOMCETP, ABUKCHHUEC CHAPAAOB,
LCIMHBIC U PEMCHHBIC IIEPCaAAYN

2.2

2.1.7

2.2.1

[TpakTyeckue paboTsl. M3MepeHre MrHOBEHHOM CKOPOCTH.
HccenenoBanue COOTHOIIEHUS MEXKTY IYTSAMMU, IPONACHHBIMH
TEJIOM 3a II0CJIEA0BATEIIbHBIC PABHBIE IIPOMEKYTKH BPEMEHHU
IIPU PAaBHOYCKOPEHHOM JIBM)KEHMH C HAYAJIbHON CKOPOCTHIO,
paBHOM Hymwo. l3ydeHue MABMKEHUs IIApUKa B BA3KOHU
xuakoctu. M3ydyeHuwe JBUXKEHUS Teda, OpOLIEHHOTO
TOPU3OHTAIILHO

JTIMHAMUKA

IIpunuun otHocurensHOocTH ['ammnes. IlepBbli  3aKoH
HeroTona. IHepunanpHble CUCTEMBI OTCUETA

2.2.2

Macca tena. Cuna. [IpuHiun cyneprno3uiuuu cuil




2.2.3

Bropoii 3akon HproToHa g MarepuaJbHOM TOYKH B
uHeprmanbHoit cucteme otcuéra (MCO). Tperuit 3axoH
HploTOHA /17151 MaTepualIbHBIX TOUEK

2.2.4
2.2.5

2.2.6

2.2.7

3akoH BceMupHoro TtsaroreHus. Cwia Tspkectu. llepBas
KOCMHUYecKasi ckopocTb. Bec Tena

Cuna ynpyroctu. 3akoH ['yka

Cuna tpenus. Cyxoe TpeHue. Cuja TpEeHUS CKOJBXKEHUS U
cuna TpeHuss mnokos. Koapdumment tpenmsa. Cuna
COIMPOTUBIICHUS IPU JBUKEHUHU TeJa B dKUAKOCTHU WU ra3e

[TocTynaTensHOE W BpalaTeabHOE ABMXKEHHE aOCOJIFOTHO
TBEPIOTO TeNIA

2.2.8

MOMEHT CHIIBI OTHOCUTEIBHO OCH BpamieHus. [liedo cuibl.
VYcnosus paBHoBecust TBEpAoro tena B MCO

2.2.9

2.2.10

TexHudyeckue  yCTpPOWMCTBA:  NOAIIMIIHUKH,  JIBUJKCHHE
HCKYCCTBEHHBIX CIIyTHUKOB

[TpakTueckue paboThl. M3yueHue aBmkeHHs Opycka IO
HAKJIOHHOM TUUIOCKOCTH TMOJI JEHCTBUEM HECKOIBKUX CHIL.
HccnenoBanue 3aBUCMOCTH CHJI YIIPYTOCTH, BO3HUKAIOLIUX
B jaedopmupyemMoll MpyKWHE W PE3UHOBOM 00pasIie, OT
BeIMYMHBI uX JAedopmanuu. MccrienoBanue —ycloBHiA
paBHOBeCHUsI TBEPJIOTO TeJa, UMEIOIIETO OCh BPAILICHUS

2.3

3AKOHBI COXPAHEHN A B MEXAHUKE

2.3.1
2.3.2

NMiynsCc MarepuanbHOM TOYKHM, CHCTEMBI MATEPHUAIBHBIX
TOYeK. IMITyJIbC CHIIBI U U3MEHEHHUE UMITYJIbCa TEJIA

3akoH coxpanenusi umiyibca B UCO. PeakTuBHOE IBM)KEHHE

2.3.3

Pa6Gora cubl

2.34

MOoOIIHOCTD CHJIBI

2.35

2.3.6

2.3.7

Kunernueckass sHeprus MarepualbHOM TO4YKH. Teopemao
KMHETUYECKOM DHEPrUU

ITorenunanbHas 3Heprus. [loTeHuManpHas >HEPrust ympyro
nedopMUpOBaHHON NpyXUHBI. [loTeHIMaNbHas SHEPTHs Tena
BOJIN3M IOBEPXHOCTH 3eMITU

[ToreHnuanbHble U HEMOTEHIMATIbHbIE CUIIBL. CBsI3b PabOTHI
HENOTEHUUAIbHBIX CHJI C H3MEHEHHMEM MEXaHU4EeCKOU
DHEPrUU CHUCTEMBI Tell. 3aKOH COXPAHEHHUS MEXaHWYECKOU
SHEPrUu

2.3.8
2.3.9

anyrI/Ie " HCYIIPYTHUEC CTOJIKHOBCHUA

TexHu4ecKue yCTpOrCTBA: JBUKEHHUE PAKET, BOJOMET, KOIIED,
MPYKAHHBINA TUCTOJIET

2.3.10

[TpakTuueckue paboTel. M3ydeHue cBsi3u CKOPOCTEH Tel TpH
Heynpyrom yaape. McciemoBanue CBsi3U padOTHI CHIIBI C
W3MEHEHNEM MEXaHWYECKON DHEPTUHU Tesa

MOJIEKYJISIPHASA ®U3MKA U TEPMOJINHAMUKA

3.1

OCHOBbI MOJIEKVJISIPHO-KUHETUYECKOM TEOPUU

3.11

OcCHOBHBIE NOJOXEHUS MOJIEKYJIIPHO-KUHETUYECKOU TEOPUH.
Bbpoynosckoe asmxkenue. {uddysus. Xapakrep ABUKEHUS U
B3aMMOJEICTBYSI YACTHI] BELLIECTBA




3.2

3.3

3.1.2

Mopenu cTpoeHUs Ta3oB, XUIAKOCTEH M TBEPIABIX TEI H
00BsICHEHNE CBOMCTB BEIIECTBA HA OCHOBE ITUX MOJIEIEN

3.1.3

Macca wmonekyn. KonunuectBo BemectBa. IlocTosiHHas
ABoraapo

3.1.4

3.15

TermmoBoe paBHoBecue. Temmneparypa u e€ usmepenue. [lkana
temneparyp Llenbcus

Monens  upeanbHoro  raza. OCHOBHOE  ypaBHEHHE
MOJICKYJIIPHO-KUHETUYECKOU TEOPHUH HJI€aTbHOTO Ta3a

3.1.6

AOcomoTHas TeMIepaTypa Kak Mepa CpeiHel KHHeTUYECKOM
SHEPrUM TEIUIOBOrO JBWXKEHMs yacTul rasza. [llkana
temrieparyp KenbBuHa

3.1.7

3.1.8

3.1.9

3.1.10

321

3.2.2

YpaBuenue Knanelipona — MenaeneeBa. 3akoH JlanbToHa
l'azoBbie 3akoHbl. M3omporeccsl B HACAIBHOM Ta3e C
IIOCTOSIHHBIM KOJIMUECTBOM BEILIECTBA: M30TE€pMa, M30X0pa,
n3zobapa
TexHUYECKUE YCTPONCTBA: TEPMOMETP, OapoMeTp
[TpakTueckue paboTsl. I3MmepeHue wmacchl BO3AyXa B
KJIaCCHOM KoMHare. MccienoBaHue 3aBUCUMOCTH MEKIY
napamMeTpaMH COCTOSIHUS Pa3pexKEHHOT0 ra3a

OCHOBbI TEPMOJMHAMMUKNA
TepmonnHamuueckass cucTeMa. BHYTpeHHs1  DHeprus
TEPMOJMHAMHYECKON CHCTEMBI U CITIOCOOBI €€ N3MEHEHUS
KonnuectBo TemnoTsl u pabota. BHyTpeHHsis sHeprus
0JIHOATOMHOTO MJI€aIbHOIO ra3a

3.2.3

Buael Tenmonepenau: TEMIONPOBOJHOCTb, KOHBEKIIMS,
n3nyyenue. Tenno€mMkocTh Tena. YaenbHas TEII0EMKOCTh
BellecTBa. Pacu€T KonmyecTBa TEIIOTHI ITPHU TEILIONEpEaaye

3.2.4

IlepBbiii 3akoH TepMoAMHAMUKH. IIpumeHeHue mnepBoro
3aKOHa TEPMOJMHAMUKM K u3ompoueccaM. ['paduyeckas
MHTEpIpeTanus padoThl ra3a

3.25

3.2.6

3.2.7
3.2.8

TermoBbie MamuHbl. [[pUHIUIIBI 1EMCTBUS TETIOBBIX MAIIUH.
[IpeoOpazoBanus  HSHEPrud B  TEIUIOBBIX  MalllMHAX.
Koaddumnuent nonesnoro aeiicteus (nanee — KI1J) TermoBoit
mMamuHbl. [uka Kapuo u ero KIT/{

Bropoii 3akoH TepMmonuHamMuki. HeoOpaTuMocTh mporeccos
B npupoe. Tennossle qBUraTenn. DKOJOTHYECKUE TPOOIEMBI
TEIJIO3HEPTEeTUKH

TexHudyeckne  yCTpOMCTBA:  JBHTATelb  BHYTPEHHETO
Cropanusi, ObITOBOI XOJIOJMIIBHUK, KOHIUIIMOHED

[TpakTuyeckue padboTsl. i3Mepenue yenbHO# Tem1o€MKOCTH

AT'PEI'ATHBIE COCTOAHUA BEILIECBA. ®A30BbIE ITEPEXO/IbI

33.1

3.3.2

[TapooOpa3oBanue u KoHAeHcanus. VcnapeHue u KUTIEHHE.
VnenpHas  Temiota  mapooOpa3oBaHUA.  3aBUCUMOCTH
TEeMIIepaTypbl KUTIEHUS OT JaBJIEHUS

AOcomoTHasT W OTHOCUTENbHAas BIAXHOCTh  BO3AyXa.
Haceliennsiil nap




Teépanoe Tteno. Kpucrammmueckue u amopdHbie Tena.

3.3.3 AHHM30TPOIIUS CBOMCTB KpUCTALIOB. JKHJIKHE KpPHUCTAJUIBI.
CoBpeMeHHbIE MaTepUaJIbl
334 [InaBneHne W  KpuctajuM3auus. YJelbHas  TEIIOTa
riassenus. Cyomumarus
3.3.5 YpaBHeHue TEII0BOro 6anaHca
TexHuuyeckue yCTpOMCTBA: TUTPOMETP U  TICHUXPOMETD,
336 KQJIODUMETP,  TEXHOJOTMU  IIOJIyUEHUS  COBPEMEHHBIX
MaTepuajoB, B TOM  4YHCIE€ HaHOMATepUalOB, W
HAHOTEXHOJIOTUHU
3.3.7 [TpakTuyeckue paboTel. M3mepeHne BIa)kHOCTH BO31yXa
4 DJIEKTPOAMMHAMUKA
DJIEKTPOCTATHUKA
411 OJNeKTpu3anusa Tel. OJIeKTpUYecKud 3apsan. /[IBa Buma
AIIEKTPUYECKUX 3apsI0B
4.1.2 IIpOoBOIHUMKY, IUBIIEKTPUKH U MOJIYIIPOBOAHUKH
4.1.3 3aKoH COXpaHEHHs FIEKTPUUECKOTO 3apsiaa
4.1.4 BaumopeiictBue 3apsaoB. 3akon Kymona
Onextpuueckoe 1mone. Hampsyk€HHOCTH  AIEKTPUUECKOTO
4.1.5 noyst. IlpuHmun cynepnosunuu. JIMHMM HanpsKEHHOCTH
AIIEKTPUYECKOTO TMOJIS
41 416 PabGora cun osnexrpoctatuueckoro mons. Ilorenuman.
Pa3HocTh moTeHmanon
417 [TpoBOAHMKYU U AUDIEKTPUKHU B MOCTOSHHOM 3JIEKTPUYECKOM
nonie. JluanekTpuyeckas IpOHUIIAEMOCTh
418 OnextpoéMkocTs. KonneHcatop. DneKTpoEMKOCTh IIIOCKOTO
KOHJIEHCcAaTopa. DHeprus 3apsHKEeHHOT0 KOH/IEHcaTopa
TexHudeckne yCTpPOMCTBA: 3JIEKTPOCKON, DIEKTPOMETD,
419 ANIEKTPOCTATUYECKas 3aIINTA, 3a3eMJICHHE DIIEKTPONPHOOPOB,
KOHJICHCATOP, KCEPOKC, CTPYHUHBIN PUHTEP
41.10 [Tpaktnyeckue paboThl. M3MmepeHue  3IEKTPOEMKOCTH
KOHJIeHcaTopa
[IOCTOSIHHBIN DJIEKTPUYECKUM TOK. TOKU B PA3JIMYHBIX
CPEJAX
421 VYcnoBus  CyIIECTBOBAaHUS IOCTOSIHHOTO  AJIEKTPUYECKOTO
toka. Ucrounnku Toka. Cuina Toka. [TocTosHHBIN TOK
4.2.2 Hanpsokenue. 3akon Oma Ji1s yyacTka Lenu
423 DJIEKTPUUYECKOE COMPOTUBIICHUE. Y IEIBHOE COMPOTUBIICHUE
4.9 BELIECTBA
' 424 [TocnenoBarenbHOE, MapaljieIbHOE, CMEIIAHHOE COEMHEHHE
IIPOBOJHMKOB
4.2.5 Pabota snekrpuueckoro Toka. 3akoH Jxoyns — Jlenna
4.2.6 MOIIHOCTB 3JEKTPUYECKOTO TOKA
anekTpoABkymas cuwia (nanee — 3JIC) um BHyTpeHHee
4.2.7 COTIPOTHBIIEHUE HWCTOYHHMKA TOKa. 3akoH Oma il TOJHOM

(3aMKHYTOH}) 351eKTprueckoi rernu. KopoTkoe 3aMbIKaHHe




OneKTpoHHas IIPOBOJIUMOCTh TBEPABIX METaJUIOB.

4.2.8 3aBUCHMOCTh COIPOTHBIICHUS METAJJIOB OT TEMIIEpaTyphl.
CBepXInpoBOAUMOCTh
429 OnexkTpuueckuii ToOK B Bakyyme. CBOHCTBa 3JIEKTPOHHBIX
o MY4YKOB
[TonynpoBOAHUKH. CobctBenHast u pUMecHas
4.2.10 IIPOBOAMMOCTH IIOJYIIPOBOJHUKOB. CBOICTBa p-n mepexoja.
[TorynpoBOIHUKOBBIE TPUOOPHI
4211 DNEKTPUUECKUH TOK B IJEKTPOIMUTAX. DIEKTPOIUTHYECKAS
o JUCCOIMAIUA. DIIEKTPOIU3
OnekTpuueckuii Tok B razax. (CaMOCTOSATEIbHBIN U
4212 HECaMOCTOSITCIIbHBIN pasps. Paznuunbie THIIBI
CaMOCTOATENIBHOTO pa3psana. Mosuus. [1nazma
TexHUyeckue yCTpoHCTBa: aMIiepMeTp, BOJIBTMETP, PEOCTar,
UCTOYHUKMA TOKa, DJCKTpPOHArpeBaTebHBIE  TPHOOPHI,
4.2.13 AIEKTPOOCBETUTEIILHBIE PUOOPHI, TEPMOMET]
CONPOTHUBIICHUS, BaKyyMHBIA  JIHOJ, TEPMHUCTOPHI H
(boTOPE3UCTOPHI, TOTYIPOBOIHUKOBBIN U0/, TAIbBAHUKA
[TpakTueckue paboThl. M3yueHne cMeaHHOro COeAMHEHUS
4214 PE3UCTOPOB.
o N3mepenne DJIC HUCTOYHMKA TOKa U €ro BHYTPEHHEIO
conpotusiieHus. Habmoaenue anexTpoiamnsza
11 KJIACC
Kox Kon
NpoBepsieMoro IIpoBepsieMble 371eMeHTHI COAEPKAHMS
pa3jiena
3JIeMEHTa
4 DJIEKTPOAMHAMUKA
MATHUTHOE TTOJIE. SJIEKTPOMATHUTHAS UHAYKINWA
431 [locTostHHBIE ~ MarHuThl. B3auMopaeilcTBUE  MOCTOSHHBIX
o MarHMTOB
MarnutHoe none. Bektop marauTHOM MHAYKIuu. [IprHIMN
43.2 cynepno3unuu. JluHum wMarHutHOM wuHAyKiuu. KaprtuHa
JUHWN MarHUTHOW WHAYKIIMY TIOJIS TOCTOSTHHBIX MarHUTOB
MaruuTHoO€ noJie MpOBOJHKKA C TOKOM. KapTrHa TMHUN 1o
433 JUIMHHOTO MPSIMOTO MPOBOAHUKA M 3aMKHYTOT'O KOJIBLIEBOTO
e IPOBOJAHMKA, KaTymkud C TokoM. OmbIT  Opcrena.
4.3 B3aumoeiicTBie MPOBOIHUKOB C TOKOM
4.3.4 Cuiia Amnepa, €€ MOJlyJib M HAPABJICHHE
Cuna JlopeHua, €€ Moxayinb M HampasieHue. [IBuxeHue
4.3.5 3apsYKEHHOM YacTUIBl B OJHOPOJHOM MArHUTHOM IIOJE.
Pabora cunel JlopeHiia
4.3.6 SIBneHre ANeKTPOMArHUTHOM MHAYKIIUU
4.3.7 [ToToK BeKTOpa MarHUTHOW MHJIYKLIUU
438 OJC wuHaykuuu. 3aKoH SJIEKTPOMAarHUTHOW HMHAYKIIMH
o dapanes




BuxpeBoe anekrpudeckoe nmose. OJC wuHAyKUMH B

4.3.9 MIPOBOJIHUKE, ABUXKYIIEMCS TOCTYINATEIbHO B OJHOPOIHOM
MarHUTHOM TI0JI€

4.3.10 [TpaBuno Jlenna

4311 NHIyKTUBHOCTB. SIBnenue CaMOUHIYKITUH. SJIC
CaMOMHYKIIUU

4.3.12 DHeprusi MarHUTHOTO TOJIsI KATYIIKHA ¢ TOKOM

4.3.13 DJIEKTPOMArHUTHOE TOJIe
Texnuueckue yCTpOIiCTBA: MIOCTOSIHHBIE MarHuThI,

4.3.14 3JEKTPOMATrHUTHI, ANEKTPOJABUIATEIIb, YCKOPHUTEIH
AJIEMEHTAPHBIX YaCTHII, MHAYKIIMOHHAS MeYb
[IpakTnueckue paboThl. V3yueHue MarHUTHOrO  MOJIA

43.15 KaTylKd ¢ TOKOM. McciienoBaHue HEUCTBHUS MOCTOSHHOTO

MarHura Ha paMKy C TOKOM. MccinenoBaHue SIBICHUS
AJEKTPOMATHUTHON MHIYKLIMU

KOJIEBAHUA 1 BOJIHBI

5.1

MEXAHUWYECKUE U OJIEKTPOMATI'HUTHBIE KOJIEBAHUA

5.11

KomnebarenpHas cUcTeMA. CBo0OOIHEIE KoJieOaHus.
apmonnveckue konebanus. [lepuon, yacTtora, aMIUIATYAa U
daza konebaHuit

512

[Ipy>XMHHBIN MasgsTHUK. MateMaTU4eCKUi MasiTHUK

513

VYpaBHeHne rapMoHUYeCKHX Kojebanuil. Kunematmueckoen
JUHAMHYECKOE OMKCAaHUE KOJIeOATeIbHOTO IBUYKEHUS

5.1.4

[IpeBpalienrie SHEPrud NpPHU TAPMOHUYECKHX KOJIEOAHUSX.
CBs3p  aMIIMTYAbl KOJEOAHUM HMCXOAHOM BEIMYUHBI C
aMIUTUTYAaMU K0JIeOaHUH €€ CKOPOCTH M YCKOPEHUs

5.15

Konebatenbupiit  koHTYyp. CBOOOAHBIE 3IEKTPOMArHUTHBIE
KoJie0aHus B UCATLHOM KOJIe0aTeTbHOM KOHTYpe. AHAIOTHS
MEXTY MEXaHHUYECKUMU u AIIEKTPOMATHUTHBIMU
konebanusiMmu. @opmyna Tomcona

5.16

3aKOH COXpaHEHHUsI PHEPTUU B HJICATBHOM KOJeOaTeIIbHOM
KOHTYpE

5.1.7

BremnyxaeHHble  MexaHuWdeckwe — KkojeOaHus.  Pe3oHaHc.
PesonancHas kpuBas. BBIHYXICHHBIC JJICKTPOMArHUTHBIC
KOJIeOaHUs.

5.1.8

ITepemenHbI TOK. CHHYCOUANIBHBIN IEPEMEHHBIN TOK.

5.1.9

MontHOCTh MEPpEMECHHOT O TOKa. AMHJII/ITYI[HOG n
HeﬁCTBYIOHIee 3HAYCHUEC CUJIbI TOKA M HAITPSXKCHUA

5.1.10

Tpanchopmarop. IlponsBoactso, nepenaya u norpedIeHHe
AIIEKTPUYECKONW  SHEPrHuH. ODKOJOTMYECKHE PHUCKU IpH
IIPOU3BOJCTBE 3JEKTPUIECKOMN DHEpIUu. Kynerypa
MCIIOJIb30BAaHUS DJICKTPOIHEPTHH B TOBCEHEBHOM KU3HU

5.1.11

TexHuueckue ycTpoHcTBa: ceiicMorpad, >IEKTpUUYECKHA
3BOHOK, JINHUU DJIEKTpOIIepe1ad

5.1.12

[TpakTueckue paboTsl. MccaenoBanue 3aBUCUMOCTH IEpUOAA
MaJIbIX KojieOaHWi rpy3a Ha HUTHU OT JJIMHBI HUTH M MAacChl




rpy3a. HccrenmoBaHue mEpEeMEHHOTO TOKa B IENH U3
MOCJIEIOBATEIbHO COEIMHEHHBIX KOHAEHCATOPa, KaTyUIKU U
pesucropa

5.2

MEXAHUWYECKHUE U 3JIEKTPOMAT'HUTHBIE BOJIHBI

5.2.1

Mexanudeckue BOJHBI, YCIIOBUsI pactipoctpanenus. [lepuos.
CKopocThb pacnpocTpaHeHUs U JUIMHA BOJHBL. [lonepeunsie u
MIPOJI0JIbHBIEC BOJTHBI

5.2.2

WuTepdepennms u audpaxiusi MEXaHHYECKUX BOJIH

5.2.3

3Byk. CkopocTh 3Byka. I'poMkocTh 3Byka. BwicoTa ToHa.
TemOp 3ByKa

5.24

DONeKTpOMarHUTHbIE BOJIHBI. YcnoBus W3ITy4eHus
AJIEKTPOMATrHUTHBIX BOJIH. B3anMHasi opueHTalus BEKTOPOB
E, B u v B 25IeKTpOMarHUTHOW BOJIHE B BaKYyMe

525

CaolicTBa 3JIEKTPOMAarHUTHBIX BOJIH: OTpakeHue,
IpeJoMIICHUE, TONSIpU3ays, TUGPaKIus, WHTEPPEPEHIIHS.
CKOpOCTb 31€KTPOMAarHUTHBIX BOJIH

5.2.6

[IIxamma 3IIEKTPOMAarHUTHBIX BOJIH. [Ipumenenune
AJICKTPOMATrHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

[TpyuHUMIBI paguoCBsSI3U M TeleBUAEHUA. Paauornokanus.
DIEeKTPOMarHuTHOE 3arpsi3HEHUE OKPYKAIOLIEH Cpebl

5.2.8

TexHuyeckne yCTpOWCTBA: MY3bIKAbHbIE HHCTPYMEHTHI,
YJIBTPa3BYKOBas TUarHOCTHUKA B TEXHUKE U MEIUIIMHE, pajap,
paauonpuéMHUK, TEIEBU30p, aHTeHHa, Tenedon, CBY-neup

5.3

OIITUKA

5.3.1

[IpsimonuHeitHOE pacHpoCTpaHEHUE CBeTa B  OJHOPOJHOM
cpene. JIyd cBera

5.3.2

OtpakeHue cBeTa. 3aKOHBI OTpakeHus cBera. [loctpoeHue
M300paXeHH B IIIOCKOM 3epKajie

5.3.3

[Ipenomnenune cBera. 3akOHbI  TPEIIOMJICHHUS  CBeTa.
AOGCOJIOTHBIN NOKa3aTeb NPETOMIICHHUS

5.34

ITonHoe BHyTpeHHee oTpakeHue. [IpenenbHblil yrodl MoJIHOoro
BHYTPEHHETO OTPaKEHHUS

5.35

ﬂI/ICHepCI/I}I cBera. CI0XKHBIN COCTaB OEJI0T0 CBETA. HBGT

5.3.6

CoOuparomiue W pacceuBarolive JMH3bl. TOHKas JHMH3A.
@OKyCHOE pacCTOSIHME M ONTHUYECKas CUiIa TOHKOW JIMH3BI.
[Toctpoenne n300pakeHuil B COOUPAIOLINX U PACCEHBAIOIINX
muH3ax. Popmyrna TOHKOM JMH3Bl. YBEIWYEHUE, JaBaeMoe
JIMH30U

5.3.7

HpeIICJ'ILI IIPUMCHUMOCTHU FCOMCTpPI‘-ICCKOﬁ OIITUKHU

5.3.8

Wutepdepennus cera. KorepeHTHbIE UCTOYHUKH. Y CIIOBHS
HaOI0IeHus MaKCHUMYyMOB u MHUHUMYMOB B
UHTEpPEPEHIIMOHHON  KapTUHE OT JBYX  CHH(]Aa3HBIX
KOT'€pEHTHBIX HCTOYHHUKOB

5.3.9

Hudpaxmus cBera. [udpakiuoHHas pemi€rka. YcClIoBHE
HAOJIOZIGHUST  TJIaBHBIX ~ MAaKCUMyMOB  MIpHU  TaJeHUH
MOHOXPOMAaTHUECKOI'0 CBETa Ha AUGPAKIIMOHHYIO PEHIETKY




5.3.10

[Tonsipusanus ceera

TexHuueckue yCTpOHCTBa: OYKM, Jiyna, (oTtoammapart,

5.3.11 MIPOCKITMOHHBIN anmapar, MUKPOCKOII, TEIECKOI, BOJIOKOHHAs
ONTHKA, TM(PPAKIUOHHAS PEHIETKA, TOJSIPOUT
IIpakTrueckue paboThI. N3mepenue [OKa3aress
5.3.12 npenoMieHus. VMccienmoBanue CBOWCTB HM300pakKeHUN B

nuH3ax. Habmonenne aucnepcuu cBera

BJIEMEHTAI CIIELITUAJIBHOM TEOPUM OTHOCHUTEJILHOCTH

I'paHunbl  DPUMEHUMOCTH — KJIACCUYECKOM  MEXAaHUKH.
IToctynatel TeOpHUM OTHOCHUTENBHOCTH: HWHBAapHAHTHOCTH

6.1 MOAYJSl ~ CKOpPOCTM  CBeTa B Bakyyme,  MPHUHIIMI
OTHOCHUTEJIbHOCTH DWHILITEHHA
6 6.2 OTHOCUTEIBHOCTh OAHOBPEMEHHOCTH. 3aMe/JIeHHEe BPEMEHU
Y COKpAIICHUE JJIMHBI
6.3 DOHeprusi ¥ UMITYJIbC CBOOOTHON YaCTHIIBI
6.4 CBs13b MacChl C SHEPTrUeH U UMITYJICOM CBOOOIHOW YaCTHUIIBI.
DHeprus nNoKosi cBOOOTHON YaCTHUIIBI
7 KBAHTOBAS ®U3UKA
DJIEMEHTBI KBAHTOBOM OIITUKU
711 @®otonbl. Dopmyna [lnanka cBsizu >HEpruM (POTOHA C €ro
4acTOTOW. DHEprusi U UMNyJbc HoTOHA
712 OtkpeiTe u wuccienopanue Qoroddpdexra. OmbiTer A.T.
CroneroBa. 3akonsl hoTordhdexTa
7.1 713 VYpaBuenne OiHmTelHa g ¢dorodddekra. «KpacHas
o rpanunay horodrddexra
7.1.4 Hasnenue cera. Onpitel [1.H. JIeGenera
7.1.5 XUMHUYECKOE JICVICTBHE CBETA
716 TexHuueckue ycTpoHcTBa: (OTORIEMEHT, (POTONATUHK,
coJIHeYHas OaTapesi, CBETOIUO
CTPOEHHUE ATOMA
791 Monens aroma Tomcona. OnbiTel Pesepdopaa o
MCCJIEIOBAHMIO CTpOeHUsI aroMa. [1aneTapHasi MoJiesb aToma
[Toctynatel Bopa. W3nydenne u mornomieHre (GOTOHOB MpH
71.2.2 Mepexo/ie aTomMa ¢ OJHOTO YPOBHS SHEPIUU Ha Jpyroil. Bubl
cnekTpoB. CieKTp ypOBHEH SHEPruu aToMa BOJI0poAa
79 BosmHoBble  cBoMctBa yactul. BomHel  ge  Bporns.
7.2.3 KopnyckynsapHo-BOJIIHOBOM Jyalii3M. Hudpaxius
AJIEKTPOHOB Ha KPHUCTAJIIAX
794 CnoHTaHHOE W BBIHYXKJIEHHOE HW3JIyY€HHE. YCTPOHCTBO U
IpUHIKI PabOoTHI J1a3epa
795 TexHuueckue YCTPOWCTBA: CIIEKTpaJIbHbIA aHAIN3
(cieKTpocKoM), Ja3ep, KBAHTOBBI KOMITHIOTED
7.2.6 [TpakTrueckue padbotsl. HabmoneHue auHeiiuaToro cnekrpa
23 ATOMHOE A1PO
' 7.3.1 MeTo/ 161 HAOJIIOIEHUS. M PETHCTPAIMH 3JIEMEHTAPHBIX YaCTHI]




7.3.2

OtkpeiTie paawoakTuBHOCTH. OmnbiTel  Pesepdopna 1o
ONpEIENIEHUI0  COCTaBa  PAJMOAKTUBHOTO  M3JITYUYEHHS.
CeoiictBa anb(da-, Oera-, TramMma-U3IIydeHUs. BriusHue
PaIM0aKTUBHOCTH Ha KHBbIE OPTaHU3MBbI

7.3.3

OTtkpeiTHE MPOTOHA U HelTpoHa. HykioHHas monens siapa
['eitzenOepra — MBanenko. 3apsiy siapa. MaccoBoe 4HCIIO sjipa.
N3oTombI

7.3.4

Anbda-pacnian. IJIEKTPOHHBIA U TTO3UTPOHHBIA OeTa-pacra.
["ammMa-uznyyeHue. 3aKoH paJuoakTUBHOIO pacnaja

7.3.5

OHeprusi cBs3M HYKJIOHOB B siape. Snepubie cuinbl. Jledekr
MAacChl pa

7.3.6

S nepuble peaknuu. Jlenenne u CUHTE3 sAep

7.3.7

Snepnsiii peaktop. Tepmosiaepublii cuHTe3. [IpoOiembl u
MEPCIEKTUBBI AJIEPHON SHEPTETUKU. DKOJIOTMUECKUE aCTIEKThI
AJIEPHON YPHEPTETUKH

7.3.8

DJieMEeHTapHbIe YaCTHUIIBL. OTkpbITHE MO3UTPOHA.
DyHAaAMEHTAJIbHBIE B3AUMOAECHCTBUS

7.3.9

TexHudeckue yCTpOHCTBA: IO3UMETP, Kamepa BuibcoHna,
SIICPHBIN peakTop, aTOMHasi 6oMOa

7.3.10

[IpakTrueckue pabotsl. VccinemoBanue TpekoB yacTull (IO
roToBEIM (hoTorpadusim)

OJIEMEHTBI ACTPOOU3UKU

8.1

Bup 3Bé3aH0r0 Heba. Co3Be3ausi, SpKue 3BE3/bI, IUIAHETHI, UX
BUJAMMOE JBHKCHHUE

8.2

Conneunas cucrema. Ilnmanersl 3emHO#l rpynmbl. [Tnanersi-
TUTAHTHI ¥ UX CITYTHHKH, KapJIMKOBBIC TUTAHETHI. Maltbie Tela
ConHEeYHOH CUCTEMBI

8.3

Comnnrte, hotochepa u atmocdepa. ComHeuHast aKTHBHOCTh

8.4

Hctounuk sHeprun CosiHIA U 3BE3]T

8.5

3BE311bI, UX OCHOBHBIE XaPAaKTEPUCTUKU: MACCA, CBETUMOCTb,
paguyc, TeMIepaTypa, WX B3aUMOCBs3b. J[uarpamma
«CHEKTpaJIbHBIM KJIACC — CBETUMOCTb». 3BE3/bl TJIAaBHOM
MOCJIEI0BATENbHOCTU. 3aBUCUMOCTh «Macca — CBETHMOCTH»
JUIs1 3BE3]] TJIaBHOM MOCJIEIOBATEIbHOCTH

8.6

BuyTpennee ctpoenue 38&31. CoBpeMEeHHbIE TIPEICTABICHUS
0 mpoucxoxkaeHun W sBomtonud ConHia W 3BE3M. DTarbl
JKU3HU 3BE3]

8.7

Mneunslii [lyts — Hama [Nanaktuka. CnipanbHas CTpyKTypa
l"amakTuky, pacnpenenenue 3BE371, ra3a u neuin. [lomoxenue
u awkenne Connua B [anaktuke. [lnockas u chepuyeckas
HOJICUCTEMBI I allakTUKU

8.8

Tunel ranaktuk. Pagnoranaktuky u kBasapsl. UEpHBIE ABIPHI
B SIIPax rajJakTHK

8.9

Bcenennas. Pacmpenune Bceenennoit. 3akon  Xa0b6ima.
Pas0eranue ranaktuk. Bo3pact u paauyc Beenennoil, Teopus




bonpmioro  B3peBa.  Mogens  «ropsuern  BceeneHHOI».

PennkToBOE U31ydyeHHE

8.10

MacmrabHas  cTpykTypa BceneHHOM.
Hepeménasie mpo6sieMbl aCTPOHOMHUH

MeTarajakTuka.




ITPOBEPAEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUSI K PE3YJIbTATAM
OCBOEHHUA OCHOBHOM OBPA30BATEJIBHOMN MPOI'PAMMBI CPEJTHEI'O
OBHIET'O OBPA3OBAHUA

Kon

NpoBepsieMoro
TpedoBaHUs

IIpoBepsiemble TPeGOBaHMS K MPeIMETHBIM pe3yJibTaTaM
0CBOEHNSI OCHOBHOI 00pa30BaTe/IbHON NPOrPaAMMBbI CpeIHEro
0011ero oopa3oBaHus

1

CdopMUpoBaHHOCTh YMEHHI pPACIO3HABATh (DU3MUCCKHUE SIBICHUS
(mpotiecchbl) U OOBSACHATH MX HA OCHOBE U3yYEHHBIX 3aKOHOB

Brnanenne ocHoBomosararomuMu - (pU3MYECKMMM IOHATUSAMH U
BEJIMYMHAMU, XapaKTEPU3YIOIIMMHU (PU3NIECKHE TPOLIECCHI

CdopMupoBaHHOCTh yMEHHUU NPUMEHSATH 3aKOHBI KJIACCHUYECKOM
MEXaHUKH,  MOJIEKYJISIpHOM  (U3MKM M TepMOJUHAMUKH,
AIIEKTPOAMHAMUKH, KBAHTOBOH (DM3WKW JUIS aHaIu3a U OOBSICHEHHUS
ABJICHUN MHUKPOMMpA, MaKpOMHpa U MEramHpa, pasjinyaTbh yCIOBHUS
(rpanuLbl, 001aCTH) IPUMEHUMOCTH (PU3HUECKUX 3aKOHOB, TIOHUMATh
BCeoOIMi xapakTep (pyHIaMEHTaIbHBIX 3aKOHOB U OTPAHUYEHHOCTh
UCMOJIb30BaHUSI YaCTHBIX 3aKOHOB; AaHAIM3UPOBATh (U3NYECKUE
IIPOLIECCHI,  MCHOJb3ysl OCHOBHBIE  IIOJIOKEHHUS, 3aKOHbl U
3aKOHOMEPHOCTH

ChopMupOBaHHOCTh YMEHHS pa3ziavyaTh YCJIOBUS IPUMEHMMOCTHU
Moieniell PU3NIECKUX TEIl U MPOLECCOB (SIBICHHIA)

CdopMupoBaHHOCTh YMEHHS pemaTh pacdETHBIC 3a7add C SBHO
3aJaHHOW W HEsIBHO 3aJaHHOM (hHU3HUECKON MOJIEJIbI0: HA OCHOBAaHUU
aHaJgM3a yYCJIOBHS BbIOMpATh (PU3WYECKHE MOJEIH, OTBEUYAIOIINE
TpeOoBaHUSIM 3a/1auu, MIPUMEHSATD bopMyIbI, 3aKOHBI,
3aKOHOMEPHOCTH M TIOCTYJaThl  (pU3WUYecKux TEOpud  Tpu
WCIOJNBb30BAHUM MAaTE€MaTUYECKHMX METOJOB  pelleHus  3ajad,
MPOBOJUTHh  Pacu€Thl HAa OCHOBAaHWUU HMMEIOUIUXCSA JaHHBIX,
AQHAJIM3UPOBATh PE3YJbTAThl U KOPPEKTUPOBATH METOJ/bl PEUICHUS C
Y4E€TOM TMOTYYEHHBIX PE3YJIbTATOB

Pemarp kauecTBeHHBbIE 331a4u, TpeOyIOIIMEe TPUMEHEHNS 3HAaHUH U3
pasHBIX Pa3JeNIOB LIKOJIBHOIO Kypca (U3MKH, a TakKe MHTerpaluu
3HaHUW W3 JpYrHuX MpEeAMETOB €CTECTBEHHOHAYYHOrO IIMKJa:
BBICTPAauBaTh JIOTHYECKYIO IEMOYKY pACCY)KIEHUH C ONOpOM Ha
M3YYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3NYECKHUE SIBICHUS

BnageHue — OCHOBHBIMM ~ METOJaMU  HAYy4YHOTO  IO3HAHUS,
UCTOJNb3yeMbIMU B (U3UKE: MPOBOAUTH MpPSIMble M KOCBEHHBIE
u3MepeHus: (PU3NUYECKUX BEJIMYMH, BbIOMpas ONTUMAJbHBIA CIIOCOO
WU3MEPEHUS U UCHOJb3Ysl U3BECTHBIE METO/IbI OLICHKU MOIPELIHOCTEN
U3MEpEeHUl, TPOBOAUTH HCCIIEJOBAHUE 3aBUCUMOCTEH (hU3MUECKUX
BEIMYMH C UCHOJb30BAHUEM TMPSAMBIX HM3MEPEHHUH, OOBICHATH
MOJIyYE€HHBIE PE3YNIbTAThI, UCIIOJNIb3YS (PU3NUECKHE TEOPUH, 3aKOHBI 1
MOHATHS, U JIeNaTh BBIBO/IBI; COOIOIATh MpaBHiia 0€3011acHOro Tpya
IIpU [IPOBEJICHUH UCCIIEI0BAaHUH B paMKaxX yueOHOTo SKCIIEpUMEHTa U
y4eOHO-UCCIIEIOBATENIbCKON  AEATENBHOCTH € MCIIOJIb30BAaHHEM
IU(QPOBBIX  M3MEPUTEIBHBIX  YCTPOMCTB U J1a0OpaTOpHOTO
000pyTI0BaHUS




CdopMUpOBaHHOCTH yYMEHHI  aHAIM3UPOBATH M OIECHUBATh
MOCJIEACTBUS.  OBITOBOM M IPOHM3BOJCTBCHHON  JEATEIBHOCTH
YeJI0BEKa, CBS3aHHON C (PU3HMUECKUMH MpPOIECCaMH, C MO3UIMN
HKOJIOTHYECKOM 0€30IacHOCTH; MPEACTABICHUH O palHOHAILHOM
OPUPOJIONIONB30BAHUN, a TaKKe PasyMHOM  HCIOJIb30BaHHU
JOCTH)KEHUI HAyKd W TEXHOJIOTHH I JalbHCHIIEro pPa3sBHTHS
YEJIOBEYECKOTO O0IIECTBA

10

OBnageHne pa3IuYHBIME criocobamu paboTbl ¢ uH(popMaruen
¢Gu3MYecKOro conepKaHUS C  HCIOJb30BAaHHEM COBPEMEHHBIX
MH(POPMALIMOHHBIX TEXHOJIOTUH; pa3BUTHE YMEHUH KPHUTUYECKOTO
aHaJIM3a U OIICHKHU JIOCTOBEPHOCTH ITOJy4aeMO HH(POPMALIUH

ChopMHpPOBAaHHOCT, YMEHHMM TPUMEHATH  OCHOBOIIOJIATaOIINE
aCTPOHOMHUYECKUE IOHATUS, TEOPUM M 3aKOHBI Uil aHAIW3a U
00BbsICHEHUST (PU3UYECKUX TPOIIECCOB, MPOUCXOAIINX Ha 3BE3/aX, B
3BE3JHBIX CHCTEMAX, B MEXKIAIAKTUYECKON CpeAe; ABHUKECHUS
HeOECHBIX TEJI, DBOJIOLIMY 3BE31 1 Beenennoi




IHHEPEYEHbD 3JIEMEHTOB COAEPKAHMUSA, ITPOBEPAEMBIX HA EI'I 11O

OU3UKE
1 MEXAHHEA
11 EHHEMMATHEA
111 Mexanmmeckos — gEmmgeEHe.  (OTHOCHTEIRHOCTE — MEXAHHIECKOID
o aErrEennd. CHoTeMa oTcadra
MMarepransras To9EA.
E& paiiryc-BexTop:
Flt)=(xdr) e d=(e)),
TPACKTOPIIA,
IEPEMETTTCHITE!
112 - - - - =
Ar=r(t,)-r(f))=r,—n=
= (Ax, Ay, AZ),
ITE.
CIoEeHIIe TepeMelTeHIIi:
A =4 + A,
CropocTh MATEPHATEHOR TOMHH:
_ AT _
U=— =7 =(u_,.u1..u:].
At - ’
Ax iy , :
v =— = ;. dHAIOTIMHO b, =V, V.= L,.
113 Al Lo
CroxeHIe CRGPOCTEﬁZ 0,=0,+0,.
Brracrema: DepeMemerieT B Oy TH MATEPHATEHON TOGEE IPH
TIp AMOIMHEeFON JEHESHEH BB OCH X 00 TpadHEY SaEHCHMOCTH
v ()
. w . AD L,
‘.L'CKEIPEHITE MaTepHaTbHO TOTEN: 4 = — == {ﬂl .(J'J ST, ] .
At |y :
114 Al r
a,=—= =(u,)". ananorirmo a, =(v,)’, a,=(v, ).
E‘ — T Y H Bip
Pagnomepnoe OpaMoimmEeioe JEFDHEHHEE:
115 ) = xp + vorl

V() — Vor = corst




_— o

115

PaencycropeHnoe OpAMOTERERTHOE JEIHEHHE:

2

at
x(t)=x,+u, 1+ *2
v(t)=w, +at
a, = const

U;r_ ller = "'a:[x: -xl}

HPII OBICKCHINI B OJHOM HAROPABICHIII IIVIE 5 = ﬁ-i‘

-

1.1.7

CErobofHOe NaJeHERe. YCRDPEEEe CEODOTHOTO MaTeHHA.

Yoa_ o
o

M |

o ) 'y

JeHE#eHNe Teda, CPOMeEROTD II0Y VIIOM O K TOpPHEOHTY:

My=x,+ 0, f =3 +Ucosa-f

s : 2
V@O =yp+u L+ g-'z =V, + U sine-r— ng

v (f)=uv, =uv,cosa

v, (=, +g,f=v,sina—gr

g.=0
g, =—g=const

1.1.3

Kperommmeinoe neicsermre. JJEE®erme MATEPHATEHOH TOMKE IO

OFpPYEHOCTH
Yrmoead B EHeHHAT CROPOCTE TOUKH: V = @R .

IIpe paEHoMEepHOM SEICKEEFH TOUEH OO0 OEPYEHOCTH o = ?ﬂ =2ap .
1

IerTpOCTpEMATETEEGE YCEOPEEHE TOGMEHD fye = vE =w'R . Moxmoe

VCHOpeHNe MAaTEPHATHOE TOMKR

119

Teépaoe Teao. [locTynaTebHOS H EpAATENEHOS JEMEEHEES TEERIOID
TENA

12

JHHAMEEA

121

Haspimarease cuereMu oTeasta. Ilepesst saron Hetotoma. [lproonm
oTHOCHTEMEHOCTH [amanes

122

Macca Tema. [TnotHOCTE BRIIECTEA: g =

i




123 Crma. IIpsranm cyIepliosHITHE CFLT: F‘Pmmﬁm = F'l + Fz + ...
124 Eropoit zaxor HerotoEa: gna marepmansnod Tomre & HCO fl = ]
o A= FAt npu F = const
—
£y I
125 . .
Tpetrdt sarcs HeroToHa J01A MATepHANEHELX TOGEE: F_ﬁ =2y
3aF0H ECEMMpPHOTO TATOTEHMA: CHIE DPHTTECHHT MeETy TOWSTHEDME
MaCCaMH PABHEL F = Gm;pm ;
12.6 Crra trects. 1eHTp TAfecTH Tena. 3aBHCHMOCTE CHIE TIHECTH OT
GAS
EEICOTEL h Haj| MOEEPXHOCTEI ILARETH pampycor R - mg = ﬁI
0+
1279 Crta yopyrocta Jaros I'yra: Fy = —kx
Craa Tperma. Cyxoe TpeHHES.
178 Cila TPeHHA CROMBASHRT: Fp = iV .
o Cruta Tperi nosoa: Frp < eV .
KosddbammesT Tpenma
Ry
128 Jacaenne: p= El
13 CTATHEA
/:7
/% y
L’A'\:H__,_?r/
F
131
MMoMeHT CIUTH OTHOCHTEIRHD OCH EPANIeHEA:
|84 =Fl, rme 1 — rm12mo crrast F omaocHTemsso OCH, TpoxonAmiel gepes
TouEy O DepeHTHEVIIpHG PHCYHEY
IerTp Mace Teaa. IesTp Mace cHETEME! MATEPHATEHEK TOUSE:
# _ mFA +maf
13.2 P mptm
E ompopomon moste TEESCTH (F = const) IeHIp Mace TeTa COBOANAST ¢
€70 IEHTPOM TEECTH
YeomoEmA paEHOoEeCHT TEEpIore Teaa & HCO:
M +M,+...=0
133 = -
Fl + Fz +...= U
134 | 3aron ITackama
1.3.5 | Jasaemne B smapocT, nokommeiica & HCO: p=py + agh
JaroH ApxHnena: f'_zmﬁ ="Porecn ,
1.3.6 | ecos Teno 1 #EMRCCTE Dokoarca B HCO, o0 Fam = prFameo
VYemoEwe ILTAEAHAR Tl
14 JAKOHEI COXPAHEHI AT B MEXAHHEE
1.4.1 | Humyaee MaTepEansHoE ToukH: F= mv
1.42 | Humyaee cEcTeME Te: F=F + FH + ..




JaR0H HEMeHeHH H COXPATTEHHA FIMITYIIRCA:
5 HCO AF = A(f} + 55 + ..) = FlepemAt + Frggem A+ __;

143 | s HCO, ecm AF=AFA + /2 +..)=0, ecmt Flepery + Frogene + .. = 0
PE.'EI{'I'I’IE-EDE,EI;BI{E{EHEE
F
*di‘
AF x
144

PaGoTa cruer Ha pamos nmepEMETITEHFIF:

A= |F'|-|ﬂf|-co5 a=F, - Ax

ot Iy
v
MonrHocTh CHIEL
145 £CTH 33 BpeMa Af pafoTa CHTH MIMEHASTCA HA | T0 MOITHOCTS CHITE
Ad
P=— =F-v-cosa
Ar Af e}
W2
FomeTHme cran SHepria MATEPHATEHOH TousH: Kipy = mT = Ii
b
1.4.6 3ar0H H3MeHSHHA FHHETHIECKOH YHSpIHE CHCTEMEL MATepHATHHED
Toues: & HCO :}.Em = A] + A:'. + ..
IoTeHIHAIEHAR SHEPIHA:
J11 DOTEHIHATEEE BT A3 = Eippren — Eanprery— = A ngreen -
IoTeHOHATEHAA SHEPIHA MATEPHATEEOH TOTEH E OIHOPOIHOM DOIe
14.7 TAFECTH: Hporesm = migh .
IoTeHIHANEHAR SHEPIHA YOPYTO AethopMHpOEEHHOTD TeIa:
e
Faoren =
3aK0H HIMEHEHHA H COXPAHEHHA MEXIHNTECKOH SHepITH:
Euex = B + Enorerms
14.8 B IICO AEyex = Agcex remorern cxa,

B IICO AE,ex =0, eCT Agcex menoreru, cuz = 0




1.5

MEXAHHYECKHE KEOMEEAHIA H BOITHEL

lapuoBrTeckEe ROTe0AHHA MATepHATEHON TOWRH. AMIHTYIA H daza
ronmeCarndl. KuaneMaTimeckoe onHCARRES:

a(f) = Asin et +9,).

v, (5 =x,

a, (1) ={Ur}r: =—|;.;|1x(f_] =a, + m:x=ﬂ!
IJe X - CMEIIEHEE H3 pE.EHDEECI’IH.

.
JuHaMAGeCcEOE OONHECAHHS: #d, = —&Xx, TIOE & = mo”. JT0 3HAYHET, 9T0
Fx = _.It\:.

151 JHEpreTHUeCEOS ONHCAHES (33K0H  COXPAHEHHA — MeXaHrdecrod
SHePTHH):
mt R omt kA
—_— W e =
2 2 2 2
CEAzp aMIUFTYOHL  ROTeDArrdl CMEIIeHMA MAaTepHATRHCH —TOTEH
© MILTHTYIAMH EOle0aHAH 68 CEOPOCTH H YCHOpeHHA:
3
U =04, a, =04
Iepiton » 9acToTa FoTe0aHHH:
2n 1
T = oe— = a—
L) v
IMepiton MamErz cEOOCIHEX FIECAEITH MATEMATHEE CROTO MATTHIEA:
=12 1\/'1_
152 g
Iepion cEoComHEX RoTetarFEl Py A0 MATTHREA:
m
T=2n|—
k
153 Errrysaesnne rodetannd. Pesonarc. PesoHancHad KPHEAT
IMomepeqntie B OpogoaIbERE BOMEL CEOpOCTh PacOpOCTPAHEHEA H
,:l;:J:E:Ha131:1:|:E|.T:1:.»".=1r'1"=E
154 v
Hurepdepenmma 1 gprparins soTH
1535 3EyE. CropocTh SEVEA




MOINEEVIAPHA A ©HEHEA. TEPMOIHHAMHEA

!;\_I
b

MOJEEYTAPHAA $HIHEA

Mogeam cIpoeHHE Iasob, #HgEocTedl ® Teépamx Tea.  Ilyere
TEepMOSHHAMHYIECKAA CHCTEMA (Teme) CcOCTOHT M3 N OHHAKOERDX

N m
211 MOISEVI. ToTAa HOTHIecTES ESIMIecTEd V = on
N4 u
rae Ny — uEHcIo ABCTAOpS, M — MACCA CHCTEME (Tela), 4 — MOIApHAR
Macca BemecTER
212 Tennokoe JEH#EHHE ATOMOE H MOJISEY BEeMIecTEa

[

BzarmiogeficTERE JaCTHI] ECITECTER

Juddysaa. bpoyHOBCEDE JEIDHEHHE

P | b2
el el el
| e | Lid

Mogens paeaneHoro raza & MET

CeAse MedIy JEBTEHHEM H cpegHell FHHeTHUeCHOH SHepTHeH
MOCTYNAaTeIBHOTD TEIUIOEOTC SEHMEHHA MOIEEy HASamEHOIO rasa
(ccrHOEHOE vpaeHeHwme MET):

7 2 [mg ) —
216 p==-mw'==-n-|—-,I\==n-&,,
3 3 L2 ) 3 )
TAe I, — MBCCA GAROH MONEXYIIEL M = - - KORIEHTPalAs MOJesyl
217 AbcoaroTHas TeMneparypa: T =t +273K
CeAse TeMmepaTypH rasa <0 CpeJHeH KHHeTHUeCKOH SHepTHeH
TIOCTYIATETRECTO TEINIOEOTD JEFGHEHIA ET0 MOIEEYIL
218 —_(m&')_3 .~
Erace _'. " -
219 Vpasrenne p = kT
Mogens BasaTeHOTO rasa B TEpMOTHHAMERE
| VpaeHesme Merneneesa — Kanetipona
| BeRpesierEe [UTH BHYTPeHERE JHEPIHIH
YpaeHeHie Merneneesa — KnanefipoHa (mpiuMeHIIMBIE (OPMBI
FAMMACH ):
. m . RT
pV=""RT =vRT =NikT, p=P""
2.1.10 1 Tl

ErpameHle 114 BHYTpeHHell 3Heprin oHOATOMHOTO IIeATEHOTO
rasa (HPIIME HIIMBIZ C]JOPMI:T JAMICH):
im 3

3
U=ZvRT=Z"NkT=-—RT =vc, T==pV
2 . 2u : 2

...|_|.l




211

JaromH ,:EE.IHIEHE A18 JAEMEHEA CMECH paspe®eHHBIN I'A%0E:
p=ptmto

2112

Hzcopomeccr B paspesseHHOM rase ¢ IOCTOAHHBIM THCIOM MOIERyT N
{c NOCTOAHERM FEOTHIECTECM EEMIECTE V)
mzoTepMa (I = const): pV = const |
mzoxopa (v = const): £ — const .
mzodapa {p = const): = copst.
I'pajemecroe npeneTaEneEMe BEOOpoUEccos Ha pyv-, pl-n VI-
JHATPAMMAK.
- . . ¥
OO e HEHHED FASOERIH 3ARIE: T = const

A ODO-CTOAHHOTD FWUIYECTED BEMECTER V.

2.1.13

HECBD]IEI-H-]BIE H HEHACEIMEHHEE IIAPREL. KagecTEEHHAY ZEEHCHMOCTE
ILIOTHOCTH H JABMEHHA HACEIMNEHHEOTD IIApA ©OT TeMOSpATYPRL, HX

HEZAEHCHMOCTE OT O0R&MA HaCBIOITEITIOND Oapa

2.1.14

Baaz\ocTs BOSTyEA.
PrmnlT) _ PrapelT)
Proomepa(l)  Peacscmapa(1)

OTHOCHTENEHAA BIAFHOCTE: § =

2.1.15

Hzuenenne ArperaTHRIX COCTOAHMI ESMScTEE: HCIIAPEHEE

H EOHASHCAITHA, FHITEHHE FHAR0CTH

2.1.16

Hzuenenne ArperaTHeIE COCTOAIIG ESIecTER: ILIABTEHHE
H FPHCTAUTHSAITIA

2.1.17

[IpecbpasoEarme *HePTHE B GA30EHX OSpeXoIax

22

TEPMOTHHAMIE A

221

Tennoroe pasHOEECHE H TEMIIEpATYpa

222

BryTperas SHeprad

223

Temmonepegada Fak cIocod HEMEeHSHNA EHyTPEHHEH SHEPIHE
Oes COEEPIIEHMA faloTH. KoRESFIRA, TEILIONPOEOTHOCTE, BTV IeHHE

224

KomrgecTED TEIIOTH.

YoerpHaA TeONOSMEOCTE BemecTEa ¢ O = emAT

225

YoemnHad TeONCTA Dapoocopasosamrd L O = Lm.
YoerpHaA TennmoTa mWiAEmerra A1 O = Am

YoernHad TEOMOTA CTOPAREA TOIHER q: O = gm

226

ZmeMeHTapHAT patoTa B TepuotaaMime: 4 = pAF .
Brmucaenn: paborsl oo rpadeny mponecea Ba pYV-JEATpAMME

227

INepesd sapon TepMommEareEa: Chy = AL + Ay = (Ih - L)+ dpn
A,qﬂaﬁara: Qu =0 = _411 = I[:U[ - U;l_} = -'_"LUL;I_

228

Bropo#t sakos TepMomrHaMAFH. HeolpaTHdEle Opollecesl

229

ITprremEmer nefcTERS TemmoEEr: Mamss. KT1LT:

Arsun _ Qoarp ~|Oscn _ ;O
[?) 0 0

uarp = narp

n=

HArp




Marcmvanenoe seagense KIIT. Iasa Kapeo:
T}urp HETP

max 1M = M g

YVpaEHeHHe TemmoEcro Oamamca: O + Oy + 05 +...=10

JNEETPOTHHAMIEA

3l

SJNEETPHUECEOE IIOJE

311

SMeRTpHSANHA TET H €€ OPOAETeHHA. JIeFTPHTeCEEE sapa.
JEa EHOA sapAfa. JMeMeHTApHEIN 3IeRTPHYeCERE Sapar.

JaroH COXPAHEHA JMEKTPHIECEOND 3apaga

BzarmomeHcTERE 3apAT0E. [0UETHES S3pATH. JarolE FymoHa:
E OFHOPOJEOM BEINECTEE ¢ JMWIEETPHIECROH IPOHMITAeMOCTRD 5

F:k|g:|' |‘3: _ 1 _|‘f]|' q
= imsg, 1

-

313

SnexTpEuecroe node. Ero nefcTERE Ha 3IeETPHYECEHE SApATE

314

F
Hanpa#&HHocTE SISFTPHYSCHOTS TOTA: E=—
G mpogm=nt
IMoae Toweasoro sapaga: £ = j:i., ,
]
-

OOHOpOOHOS Toqe: £ = comst.
FapTorE THHAH HaNpAsSHHOCTH 3THX DomeH

315

IToTeEMHATERO CTE MIEKTPOCTATHYE CHOTO TIOMA.
PasHoCTE DOTEHIMATCE B Hanpa#sesHne: 417 = gl¢) —d2) = —ghAd =gl
IToTeEMHATENAR SHEPTHA 3apATA B JIEETPOCTATHEeCKoM none: I = g,
A=—-AW

W
INoTeBnHAT 3IEKTPOCTATHIECEDTD IOIL ¢ = —
CEAsp HaNpA®EHHOCTH [IWIE M pPasHOCTH OOTEHOHANOE [

OOHOPOIHOIS HIERTPoCTaTHRecEore noma: U = Ed

318

ITperermem CYTIEpTIOSHITHE HIEKTPHEECKIX TOMTeH:

E =E‘_ +E3 L =dr T+

317

IIpoECOHIEE & SIeRTPOCTATHEECKOM I0IE.
Venopwe paEHOEECHA SapA1oE: BHyIp nposogmmea EX =0 | mmypm n

Hi DOBEPXHOCTH OpPOBOIHHEA @ = const

318

l,:l:IE’!I'EI.'.[I’.'I\"IIIZII‘I:B\'_F'I E HIEETPOCTATHEE CROM OooIe. ,:[HBJ'.[EBIPE‘I'E CEad
IPOHANASMOCTE BEIIECTEA

1L

Fongencatop. 3neRTpofMEOCTE EoHIeHCaTopa: O =

K
o
- geps
SneRTpoEMEOCTE ILIOCKOrD KoHgeHcaTopa: O = — =zCy

3110

].-.[E.P‘E:L'IE.'.EBHUE COETNEEHE I{OH..’J;EHCE.TGPDB:
g=gqi+qr+ . U1=lh=  Copn—C+C+ .

[MocnegoEaTeasHoe CORTHHEHNE KOHTEHCATOPOE:
1 1 1

U= U[—n':'_j...__ql=gg=...=c =C_1+C_’_'”
DC |




iin

=|?Lr_ CUJ _ gz

2 2 2c

JHepruA apAEeHHOTO KoHAsHCaTopa: W

32

JAKOHEI TTIOCTOAHHOID TOEA

321

CruIa Tora:

=44

At Ar—0

IMocrogerent Tox: I = const

JaA mocToaEEOTO TORR g = It

322

VCIoEHA CYIMECTEOBAHIA MIEKTPHISCEOID TORA.
Hanpzsemne Ur ICE

323

| €3

Jaron Oa amt yaacTra oerm: T =

324

JOeKTpHUecEse  COOPOTHEISHHS. JAEHCHMOCTE  CONPOTHETSHMA
OUHOPOOHOMD [OPOBOTHMEA OT SM0 JOEE H CE9eHHA. Y IeIRHOS

i
CONpOTHETEHHE EeMECTER. R = Pg

325

Al:mpmuﬁm

g

Heromrmms Toka. 30 MoToaHMES ToRa: £ =

BH}TP'EHHEE COTIPOTHE.IEHAS H TOEA

3o

Jaror OMa g8 modEcH (saniyToH) snerrpraecol oermn E=IR + I

E
oTE¥mad = —

Rr
E.r

327

HE.FE.'I.'I'.[EIE-EDE COEMIEHE MPOEOTHAROE:

1 1 1

I=L+I.+-. . U=U=_,——=—+—+_.
1 I:I‘ Tl 1 ’ anpn.u:: Rl RS!
HGCJ[E,EI;OB-EI‘E.'.EBHDE COEMHEHIIE TPOEOTHHEDE:

U=U1_U3_:---,Il=13=---,Runr_r:=Rl + R+

3238

PaboTa saekTprmeckore Tora: A= It
Jarow Txoyar — Jlemma: 0= 'Rt

2 2
Ha pesperope R : O=4=FRf=Ilt= Tf

329

MontHocTh SMeETpHEECROTO TOKA:

Tenmogaz MOIMHOCTE, ERISIITEMAT HA PeSHCTOpe:

P=I:R=D—=IU
R

MonTHOCTE MCTOTHIES TORA:




MOmIHOCTD MCTOMHITES TOKA:

F"E —=__ cram =Ff
Ar Ar=sl)

CeoCOTHEIE HOCHISIH ISFTPHUECHX 3apiT0E E  IPOBOTEMEIX
MexammsuEl DOpoEOTEMOCTH TEEpPIEIX  METALICE, [PacTEOPoOE H

3-2.10 PACILIAECE WIEFTPOINTOE, rasoE. IMomympoEo EERH.

INomympoEo EEESERIH JHOT
33 MATHHTHOE ITOJIE

Mexanmmeckoe E3aMMOTelcTENS MAartmrIos. Marmmaoe nome. Bewxtop
MArHHTHEGH MHIYEOEH. [[pHHOED CYIIEpIOSIIND! MATHETHELX DOTeH:
E = E[ + g;g + ..

331 Jhnom HEETYFIRM MATHWTHOTO IONA. FAapTHHA JOUEDED  HETYEIEH
MATHHTHOTO DGIA IIOIOCOECT H OOJROECOOPAZHOTO  [IOCTOAHHEDK
MATHHTOE
Omert 3petena. MareeTHoE mone opoEcIHERA © ToRDM. KapTia mrErnt
HENVEITH MATHMTHOTG I[IOME  IMHHODG —ORAJOCG  [IPOBOTHEEA

332 M aMEHYTOND KVIEOEEOTO [IPOEONHIEE, FATY IEH
€ TOFOM
Cria Amnepa, £€ HaNpaRIeHHE H BeIHTHHA: Fy = JB5ing | moe o — yToa

333 MeXTy HANpAETIeHHEM IPOEOTHMEA H EEETOPOM 5
Crr1a Jloperma, e€ HEanpaEnerse N BITIHHA: Fiy = lglvBsina

334 I8 O — YIOI MEETY ESETOpEMH ¥ H B . Ismsenne SApAEEHHEOH
TACTHITE! E OTHODOTHOM MATHMTHOM I

34 SJIEETPOMATHHTHA S HHIVEITHA
ITotox EexTOpa MArEHTHOH MHIYEOEE: $ = B8 = BScesa
i 8

341

342 Ae1emnRe 31eRTPoOMArHHTHON BEOVIIRDL. 3C METVEIRD
JaE0H IeRTPOMATHETHOH MEIYEDHE Papanes:

343

A
= =
5] =

344




SC HHIVEDHEE E IpAMOM DPOBOTHIES TIHHOH |, TEHEYIIeMCE co
cropocTEEr ¥ (VL _.l“f] B OJHOpOSHOM MarHHTHOM node B: |Ej] = Bivcosa
. [Oe o — VTOI Mewqy BerTopos B H HopMaTsio # K INIOCKOCTH, B

KOTopoH Tear BerTopH /v s ecmm 1 L B, u¥ 1o |El = Biv

345 Ilpaesno Jlernma
HuagyrreenocTe: L = % ,amE=LL
Camonrgysmai. 30C caro Iy EIEEH:
346
AT
E=-L_| =-1II,
Ay
34T 3HeprHd MATHETHOID OOJE KATYIOEH ¢ ToEoM: B = —
33 ANMEKTPOMATHHTHBIE KOIEBAHI A H BOIHE]
TO%
Konetareaseedt FoRTYR. CECOONHEIE 3MEFTPOMATHHMTHEE HOIeOAHHA B
HMIEATEHOM FoNe0aTeBHOM HOHTYPE:
q( t) =gmsm[ ot + q:-,})
351 I(1) = r _J
(7) =g, = g e c08( ¥+ =1 cos(t + )
‘Popayaa Todmcora: T = 2gv L0 ,oTEda m = 2—” = L
7 2 : VIO . T o
CEAsp AMIUDITYIE 33pA0a FOHISHCATOPE ¢ AMIUETYNOH CHIEL TOKA OpH
CEODOMEEIX  SISEIPOMATEMTHEDX — KOUEDEHMAX B MIeATRHOM
KOUIECATENEHOM KOHTYpe:
- Im
Qo =—
L]
359 3aR0H COXPAMEHIT SHEPIIH E HISATRHOM BolelaTe IBHOM FOHTYPE:
353 BrHy#IeHHEE 2IeFT POMATHITHEE Fonebarmd. Pesosanc
Ilepevermmdl 1ok [lporsecncTEc, mepejasa = - moTpebaerme
=IeRTpHYecKOH SHeprIm
354 cu® LI* cu? r
+ = TER — max — const
2 2 2 2
155 CEoHCTER SIEFIPOMATHHTHER EOIH. DsarpiHar OpHeHIADHA ECETOpPOE

E MIEETDOMATHHTHOH EQIHE E BEKVWVME! E | E | &




356

Illgana SIEETPOMATHATHRIX EBOJIH. HPB'_".{EEEHHE SIERT POMATTTFTHEK
EQTH B TEXTIIFRE H EBI'I}"

36

OIITHEA

361

IpavoaaneiROe pacOpOCTPEHEHME CEEIA B OJHOpOSHEOE cpeme.

Tomemsnl BeToaEsE. JIye cEeTa

362

JAKOHEI OTPAEEHHET CESTA. &= f

a|p

L

363

ITocTposERe HIoOPA®EIDET B ILIOCKCM SEPEATE

364

3 AFDHEL TIPEMCMIIEHETT CEETA

ITpeaorrenns ceeta: ) 5ing = nising. .
- o c
ADCOICTHED [IOFASATENE OPEI0MIEHEA. Hage = — .

¥
- N
OTHOCHTENEHER NOKAZETETE IIPEMOMIEHHA Hyrg = — = —

~ *
4

Xom TyueH B OpirMe.

V'I = Vz - ”1?\.1 =H:|I".-1

-

COOTHOmeHME HWacToT H COOTHONIEHMe NIHH EONH LOpH Nepexoge
MOHOXpPOMATHIECKOTO CESTA Qepes TPAHHNY pasfend JEVE OOTHEeCKHX
cpen:

365

ﬂ‘zﬁ. ﬂ-l ﬂ:

AN

IMomeoe EHYTperes OTPAERHHE.
1 m

ITpemembHED YTOI IOTHOTO EHYTPEHHETO CTPEERHIT SHdy = — = —
Mg M)

366

CobHMparAe H pAcceHBIROIRe IHHESH. [oHEad aEEsA  PoxycHOE

1
PACCTOAIE H OITTHHECHAA CHIIA TOHROH THHIEL D= F

367

T 1
FopyIa TOHEOH IHHSEL: - + =
d f
Veeaauenme, gasaedoe mEEol: [T =

d T+

.F\ h




B cyaae pacceHEaOmeH JIETSEL

1
DLl = F=—==>10
D 2

368 = g_ = % <1
Xon myaa, Ipomemers THHTY 07T IROHSEOIEHERM VIToM E &8 TIapHoH
onTHgeckol ocH. [TocTpoernte BIoOpaHeInE! TOWKH M OTPESEA OPAMOH
E cOUHPAOIEX H PACCEHEBAIONNXE THESAX B HX CHCTEMAX

369 POTOANIAPAT KK ONTHIECKHH IpEGop. [Mas FaF onTH=ecka cHeTeMa
Huarepdepenmma  ceera.  KorepeHTHEI: — HCTOWMDEH.  YCIOEHA
HalUDONEHHA MARCHMYMOE H MHHMMYMOE E HHTIepdepeHIpOEROH
KapTHHE 0T JEYX cHEH(I23HERX FOrepeHTHER HCTOMHEECE

36 MAKCHMYMBI — A= Em%; m=0,+1.+2+3

MITHITMYMET — A =[2m+1)2, m=0,%+1,+2 +3__
Juidparoer ceera. JudpaknECHHAT peméTEa. YOIOEME HaOMIOMEHFA

16.11 TIAEHETX MAKCHMYMOE IIPF HOPMATBHOM [I3TSHIH MOHOXpOMaTHIE CEOTD
CEETA ¢ FIHHOH BOMHEL A HA PeMETEY ¢ Oeprogoy d:
drivgdy =l m=0,+-1,+' -2+ -3,

3612 JHCTIEpCHA CERTA

4 EBAHTOEBA T $H3HEA
41 KOPITYCEVIISTPHO-BOJHOBOH JTYAJIH3M

411 I'emotesa M. [Inarma o keanrax. Topeayma [Tnamsa: E=hy
Poromes. Iueprad foTona: E=fv = — =pe.

412 E mw & "
Hurmyaee foToma: p= — = — = —

c 4

413 Forosddert. Onute A L. Crozerora. Jaroun fotosdderTa
Vparnenme JHHEmMTERA N1a horosdberTa:
E{}u:mv_ = drrxona + Fopoma,

414 1ae , Eporom = v = %, Agm;,=.&vxp=?

Ep

Erpmma = m;?“ﬂ = el
JIaE.IeHHS CEETA.

415 JAEIeHHE CEETA HA OOIHOCTRE OTPREANIYEY IOESPXHOCTE H HA

TINTHOCTRID MOCIOITARIOTY Y DOESPEHOCTR




43 FHIHEA ATOMHOLIO AFA

431 Hyrmonmas mogems agpa lefzemtepra — HMeamenso. 3apan agpa
o MMaccosoe aEcno anpa. Hrotonm

PamioakTHEHOCTE.
Amsdha-pacman:

A Al 4
ZX—} Z—EY -+ EH:

Eera-pacnag,.
SNeRTPOHHEBE [f-pacoan;

432 A A 0~
XY+ je+v,

IozaTpoERRE B-pacman;

A A O '
zx—'}z_l-&r =+ "'IE + 'lrg

Ianpga-rramyaesme

133 JaroH pAmHMOARTHERODG pacoana: Af) = Ny 27 |

ITyeTs m —dacca pagECAKTHEHOTS EemecTea. Torga mif) = myp =27

434 Apepueie peasmay. JeaeHHs M CHETES TP

YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA3OBATEJILHOIO
MPOLIECCA

OBSIBATEJ/IBHBIE YYUEBHBIE MATEPHUAJIBI JIJ151 YYEHUKA

V4ueOHUKU:

Msxumes I4., ByxoBues b.b., Corckuit H.H. 10 knacc. M.: IIpocBemienue,

Msxkumes .., byxoBues b.b., Corckuit H.H., Uapyrun B.M. ®uzuka 11 xmacc. M.:
IIpocsenienue.

METOAUYECKHUE MATEPUAJIBI J1JISd YUUTEJ A

Enunoe coaeprxanune obiero oopasosanus hitps://edsoo.ru/mr-fizika/

Meroanueckoe nmocodue. @usuka. 10-11 kmaccsl yrmyOonéHnslid ypoBeHs https://edsoo.ru/wp-
content/uploads/2023/08/MI1_®wuzuka YV _dopmar-docx 17082023 na-caiit.pdf

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
HUAU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
bubnroreka Mumnpocenienus https://lesson.edu.ru/catalog

PDIII https://resh.edu.ru/
bubmmoreka L{TOK https://lib.myschool.edu.ru/market?filters
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