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IHHOACHUTEJBHASA 3AIINCKA

[Iporpamma mo ¢u3uKe Ha ypOBHE CpeIHEro oOIero odpa3oBaHHUs pa3paboTaHa Ha OCHOBE
MOJIOKEHUH M TpeOOBaHWN K pe3ynbTaTaM OCBOSHHS OCHOBHOW 00pa3oBaTeNbHOW TMPOTPaMMBbI,
npeactaBieHHbIx B PI'OC COO, a takxke ¢ yu€Tom deaepaibHOl padbodeii mporpaMMbl BOCIIMTAHUS U
Konnenmuu mnpenonaBanus ydeOHoro mnpeamera «dusmka» B 00pa30BaTeIbHBIX OPraHU3ALMIX
Poccuiickoit @eneparuu, pealin3yonux OCHOBHbIE 00pa30BaTeIbHbIe TPOrPAMMBI.

[IporpamMma no ¢u3uke ompezaenseT o0f3aTeNbHOE MPEAMETHOE COJIEp)KaHUE, yCTaHABIMBACT
PEKOMEHIyeMYI0 TOCJIEeI0BAaTeIbHOCTh M3YUEHUS TEM M pa3/ieloB y4eOHOro mpeaMera ¢ y4EToM
MEXIMPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€W, JIOTMKM Y4eOHOro mpoiiecca, BO3PACTHBIX
ocobeHHocTeil oOyvaromuxcs. [Iporpamma no ¢usuke naét npeacTaBieHUE O IENAX, COACPKAHUH,
oOuiei crpareruu o0yueHus, BOCIIUTAHUS U Pa3BUTHUS 00y4arOIINXCs CPeICTBaMU y4eOHOro MpeaMera
«Du3nkay» Ha YrIIyOJIEHHOM YpOBHE.

W3ydyenne kypca ¢u3Mku yrIyOJEHHOrO  YpPOBHSI  MO3BOJISIET  PEaqu30BaTh  3aJaud
npodeccnoHabHOM OpUEHTAIlMM, HAMpaBICHO Ha CO3JaHUE YCIOBUM JUIsl TPOSBICHHUS CBOMX
MHTEJUIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEN KaXKbIM 00YYaroIIUMCs, KOTOpble HEOOXOAUMBI ISt
MPOJOKeHHUsT 00pa3oBaHMsl B OpraHu3alusax MpodeccHoHaTbHOro 00pa3oBaHHs MO PA3IUYHBIM
(U3UKO-TEXHUYECKUM U MH>KEHEPHBIM CIIEIMATLHOCTSM.

B nporpamme 1o ¢usuke onpenensitoTcs IIaHupyeMble pe3ylIbTaThl OCBOCHHS Kypca GU3HKH Ha
YpOBHE cCpeAHero ooOmero o0pa3oBaHMs: JTUYHOCTHBIC, MeETallpeMeTHbIe, NpeaMEeTHbIe (Ha
yriayonéHHoM ypoBHe). HaydHo-meTomonorudeckoil OCHOBOW [Uisl pa3paboOTKH TpeOoBaHM K
JTUYHOCTHBIM, METAMPEIMETHBIM U IPEIMETHBIM PE3yJIbTaTaM 00YUYaIoIUXCsl, OCBOMBIIUX MPOrpaMmy
1o (U3KMKe Ha YPOBHE CPEIHEro o0Iero oopa3oBaHus Ha yriIyOJIIEHHOM YpOBHE, SIBIISIETCS CUCTEMHO-
NeSITeIbHOCTHBIN TOIXO.

[IporpamMma no pu3uke BKIIOYAET:

IUIAHUPYEMbIE Pe3yNbTaThl OCBOCHHs Kypca (Qu3uku Ha YrayOnEHHOM YpOBHE, B TOM YHUCIE
MIpeIMETHBIEC PE3yIbTaThI MO roj1aM O0yUeHUS;

coziep;kanue yuyeOHoro npeamera «dusukay 1mo rogam 00y4eHUs.

[IporpamMma o ¢u3uMKe UMeeT MPUMEPHBIN XapaKTep U MOXKET ObITh MCIIOJIb30BAHA YUUTEISIMHU
(U3MKY 7151 COCTaBJICHUS CBOMX PabOYHX IPOrpamm.

[IporpamMmMa 1o (Qu3MKe HE CKOBHIBAET TBOPUECKYIO WHUIMATHUBY YUYHUTEJCH M MPEAOCTABIISIET
BO3MOXXHOCTH JJISl pPeau3alliy Pa3IMYHBbIX METOAMYECKUX MOJXOIOB K MpEenojaBaHui0 (PU3UKU Ha
yri1yOJa€HHOM ypOBHE IPH YCIOBUU COXpAaHEHMs 0053aTeNIbHOM YacTu cofep kaHus Kypca.

dusnka Kak Hayka o HamOosee OOLIMX 3aKOHAX MPUPOABI, BHICTYHAas B KauecTBe y4eOHOTro
npeaMera B IIKOJE, BHOCHT CYIIECTBEHHBIH BKJIaJ B CHUCTEMY 3HaHUH 00 OKpYXKarollemM MHpe.
HIkonbHBIA Kypc U3UKU — CUCTEMOOOPA3YIOIIUN JUIsl €CTECTBEHHO-HAYUHBIX Y4EOHBIX MPEIMETOB,
MOCKOJIBbKY (PM3MYECKHE 3aKOHBI JIeKaT B OCHOBE MPOLIECCOB M SIBICHUM, H3ydyaeMbIX XUMHEH,
Ouosioruelt, Qusnueckoi reorpadueir u actpoHomuei. lcmonb3oBaHME M AKTHBHOE NPUMEHEHUE
($u3MYeCKUX 3HAaHUM OINpeeNuiIo XxapakTep U OypHOe pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOIUH B cdepe
SHEpPreTUKH, TPAHCIIOPTa, OCBOCHMSI KOCMOCA, IIOJIyYE€HHUs HOBBIX MaTEpUaloOB C 3aJlaHHBIMHU
cBoiicTBamMM. M3ydyeHue (U3MKM BHOCUT OCHOBHOM BKJaJX B (POPMHPOBAHHE €CTECTBEHHO-HAyYHOMH
KapTUHBI MHpa o0ydaroIerocs, B (GOpMUpOBaHUE YMEHUN MPUMEHATh HAyYHbIM METO/ MO3HAaHUS pU
BBINOJIHEHUH UMU YY€OHBIX UCCIIEOBAHUIM.

B ocHOBy kypca (u3uMKuM Ha YpOBHE CpeAHEro oouiero oOpa3oBaHMs IOJIOKEH DAl UAEH,
KOTOPBIE MO’KHO pacCMaTpUBaTh KaK MPUHIIMIIBI €r0 IOCTPOEHUS.

Hoea uwenocmmnocmu. B COOTBETCTBUU C HEH KypeC SIBJISETCS JIOTMYECKH 3aBEpLIEHHBIM, OH
COJZIEpKUT MaTepuan M3 BCeX pa3lesoB (DU3MKH, BKIIOYAET KaK BOIPOCHI KIACCHUECKOM, Tak M
COBPEMEHHO! (PU3UKH.

Hoesa cenepanuzayuu. B cOOTBETCTBUM C HeW Marepuan Kypca (QU3UKH OOBEIUHEH BOKPYT
¢usnueckux teopuil. BenymumM B Kypce siBisercss GOpMHpPOBAaHUE NPEACTABICHUN O CTPYKTYPHBIX
YPOBHSAX MaTEpUH, BEIIECTBE U TOJIE.

Hoea cymanumapuzayuu. EE peanuszanus NpeAnosiaraeT MHCHOIb30BaHUE T'yMaHUTApHOIO
noTeHIMana (pU3NIECKO HAayKH, OCMBICICHUE CBS3M pa3BUTHS (U3UKU C Pa3BUTHEM OOIIECTBa, a
TaKXXe C MUPOBO33PEHUYECKUMH, HPABCTBEHHBIMHU M SKOJIOTHYECKUMHU MPOOIEMaMH.

Hoea npuknaonon nanpasnennocmu. Kypc ¢usuku yriayOGnEHHOrO ypoOBHS HpeZroiaraet
3HaKOMCTBO C HIIMPOKHM KPYIOM TEXHMYECKHX M TE€XHOJOTHYECKUX MPUIIOKEHUNH M3YyUEHHBIX TEOpUit



u 3akoHOB. IIpm 3TOM paccmarpuBaroTCd Ha YpPOBHE OOLIMX HPEACTaBICHUH M COBPEMEHHBIE
TEXHUYECKHE YCTPOICTBA, U TEXHOJIOTUH.

Hoea »3konocuzayuu peanusyercs IOCPEICTBOM BBEICHHUS JJIEMEHTOB  COJEpXKaHMA,
MOCBAIIEHHBIX 9KOJIOTHYECKUM NTPOOJIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbl C PA3BUTUEM TEXHHUKHU
U TEXHOJOIMH, a TaKkke OOCYXIeHHs MpoOJieM pPALMOHAIBHOIO NPUPOAONOIb30BAHUA U
HKOJIOTUYECKOM O€30MacHOCTH.

OcBoeHne colepxkaHHUsg HPOrpaMMbl MO (DU3MKE AOIKHO OBbITh IOCTPOEHO Ha MPUHIMIIAX
CHCTEMHO-/IeATEJIbHOCTHOrO mnoxaxona. s ¢u3nku peanuszaiust 3TUX HPUHLUIOB Oa3upyercss Ha
HCIOJIb30BAHUHU CAMOCTOSTENILHOTO SKCIIEPUMEHTA KaK MOCTOSHHO JIEHCTBYIOIIEro (pakTopa yueOHOro
nponecca. Jlns  yrnyOn€HHOro ypoBHS — O3TO CHUCTEMa CaMOCTOSITEIBHOIO  YYEHHYECKOIO
HKCIEPUMEHTA, BKIKOYAIOLIEr0 (PpOHTAIbHbBIE YYEHHUYECKHUE OIBITHI IIPU N3YYE€HUH HOBOI'O MaTepuana,
nabopaTopHble paboThl W paboThl mpakTukyma. IIpu 3TOM BO3MOXHBI JBa croco0a peanu3anuu
¢usnyeckoro npaktukyma. B nepsom cityuae npaktukym nposoaurcs 6o B konue 10 u 11 kmaccos,
a0 mocje MepBOr0 M BTOPOro IMOJYroJuil B KaXJIOM M3 3TUX KiaccoB. Bropoil cmoco6 — 310
UHTerpanus paboT MpakTHUKyMa B CUCTEMY JIaDOpaTOpHBIX padoT, KOTOPbIE NPOBOJATCS B Ipolecce
u3yueHus paszgena (temsl). Ilpum sTom noj paboTamMu MpPakTUKyMa MOHUMAETCS CaMOCTOSITEIbHOE
UCCIIeIOBaHNE, KOTOpPO€ IPOBOJUTCA 110 PYKOBOACTBY CBEPHYTOro, 0000mEHHOTO BHUAa 0Oe3
MOLIAaroBOM MHCTPYKIUH.

B nporpamme no ¢usuke cucreMa y4EHHYECKOTO HKCIEPUMEHTA, J1abopaTopHbBIX padoT u
IIPaKTHKyMa Ipe/CTaBlieHa €IMHBbIM IepeyHeM. BpIOop TeMaTHKu A 3TUX BHJIOB YYEHHYECKHX
IIPAKTUYECKUX pabOT OCYIIECTBIAETCS YYaCTHUKAMH 00pa30BaTENbHOrO IIpolecca HCXOolsd U3
0COOEHHOCTEM MOYpOYHOrO IUIAHMPOBAHUS U OCHalleHuss Kabuneta ¢usuku. [lpu 3TOoM
obecreynBaeTcs OBJaleHUE 00YyJaIOIIMMUCA YMEHUSAMU IPOBOJIUTDH MPSIMbIE U KOCBEHHbIE U3MEPEHUS,
UCCIIEIOBAaHMsI  3aBUCUMOCTEH (U3MYECKMX BEJIMYMH M IIOCTAHOBKY OIBITOB IO IPOBEpKE
IIPEUIOKEHHBIX THIIOTES.

Bbosibioe BHHMaHHMeE yJenseTcsl pelIeHHI0 PacyE€THBIX M KaueCTBEHHBIX 3ajad. IIpu sToM juis
pacu€THBIX 3a/1a4 NPUOPUTETOM SBIISIOTCS 33Ja4 C SIBHO 33J1aHHON M HESIBHO 3a/laHHON (pu3nueckon
MO/IEJIbIO, TIO3BOJISIFOIME TPUMEHATh U3YYE€HHBIE 3aKOHBl U 3aKOHOMEPHOCTH KaK M3 OJHOIO pasjieina
Kypca, Tak M MHTErpUpys NpPUMEHEHHE 3HAaHUN M3 pa3HbIX pa3zenoB. 1 KauecTBEHHBIX 3ajay
IIPUOPUTETOM SBIISIOTCS 3a/laHUs Ha 00bACHEHHE/TIpEeICKa3aHue MPOTeKaHUs (GU3NYECKUX SIBICHUH U
IIPOLIECCOB B OKPY)KAWOLIEH »U3HHU, TpeOyromiue BblOOpa (QU3MUECKOM MoOJeNu A CUTyaluu
IIPAKTUKO-OPUEHTHUPOBAHHOT'O XapaKTepa.

B cootserctBum ¢ tpedoBanusmMu GI'OC COO k marepHaibHO-TEXHHUECKOMY 00eCHeueHUI0
y4eOHOro mnpotecca Kypce Gpu3Mku yriayOoaEéHHOTO YpOBHS Ha YpOBHE CpefHero olIiero oOpa3oBaHUs
JIOJDKEH M3Yy4aTbCs B YCIOBUSX IpEeIMETHOro kaOuHera. B kaOunete (U3MKM JODKHO OBITh
Heo0X0AuMoe J1abopaTopHOE 0OOPYHOBAaHHME JAJIS BHIMOJIHEHHUS YKa3aHHBIX B MpOrpaMMe Mo (hu3uKe
YYECHMUYECKUX OIBITOB, J1A0OPATOPHBIX PabOT M pabOT MPAaKTUKyMa, a TaKKe JEeMOHCTpPallMOHHOE
o0opynoBaHue.

JleMoHCTpalnoHHOE 000pyioBaHue (POPMUPYETCSI B COOTBETCTBUH C MIPUHIIUIIOM MUHUMAIbHOM
JOCTAaTOYHOCTU M 00ECHeunBaeT MOCTAHOBKY MEPEUYMCICHHBIX B MporpaMMe MO (U3MKE KIHOYEBBIX
JEMOHCTPALlMA I  HCCIENOBaHUS H3Y4aeMbIX SBICHMM M IPOLECCOB, OSMIMPUYECKUX U
(byHIaMEHTaJIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUI.

JIaGopaTtopHoe 00OpymOBaHHME JUIsl YUIEHHYECKUX MPAaKTUYECKUX paboT (opMHUpYyeTcss B BUJE
TeMaTUYeCKHX KOMIUIEKTOB U 00€CleYnBaeTCsl B pacuéTe OJHOTO0 KOMIUIEKTa Ha JABYX OOYyYaroIIMUXCsl.
TemaTnueckue KOMIUIEKTBI J1a0OpaTOPHOTO O00OpYyIOBaHMSA JOJDKHBI OBITh TOCTPOEHBI Ha
KOMIUIEKCHOM HCIOJIb30BaHUM AaHAJOTOBBIX M IUQPOBBIX MPHOOPOB, a TaKKEe KOMIIBIOTEPHBIX
M3MEPUTENIBHBIX CUCTEM B BUJIE LIU(POBBIX J1a00OpaTOpuid.

OCHOBHBIMU LETSIMH U3Y4EHUS (PU3UKU B 0011IEM 00pa30BAHUU SIBIISIOTCS:

¢dbopMHpoBaHHE HHTEpeca M CTpeMIICHUs OOydaroluxcs K HAy4YHOMY H3Y4YEHHIO MPUPOJIBI,
pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

pa3BUTHE MPEACTABICHUI 0 HAYYHOM METO/ie TIO3HAaHUSA U (POPMUPOBAHHE HCCIIEI0BATEIHCKOTO
OTHOIIEHHUS K OKPYXAIOLIUM SIBICHUSM;

(dbopMHpOBaHKHE HAYYHOTO MHPOBO33PEHHS KaK pe3ysbTaTa U3yuyeHHUs] OCHOB CTPOCHHS MaTepHH
U pyHAaMEHTAIbHBIX 3aKOHOB (PU3UKH;

¢dbopmMHupoBaHHE YMEHHUH OOBACHATH SBIEHHS C UCIOJb30BaHUEM (PU3MUECKUX 3HAHUU WU
HAy4YHBIX J0Ka3aTEJbCTB;



(dbopMUpOBaHHE TPECTABICHUNH O pOJIM (PU3UKU AJSl PA3BUTUS JAPYTUX E€CTECTBEHHBIX HAyK,
TEXHUKHU U TEXHOJIOTHU;

pa3BUTHE MPEACTABICHUN O BO3MOXHBIX cepax Oymyrieil mpodecCHOHAIBHON eATeTbHOCTH,
CBSI3aHHBIX € (PM3HUKOM, TOArOTOBKA K AalibHEHIIIEeMY OOYyUEHHUIO B 3TOM HaIlpaBJICHUU.

JlocTuxkeHue THX 1efiell oOecreyuBaeTcsl pelieHUeM CIIEAYIOMUX 3a/1a4 B IPOLECcce N3YUYECHUS
Kypca GU3UKH Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHusI:

MpHOOpEeTEeHNE CUCTEMbI 3HAHHUM 00 00IUX (U3NYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPUSX,
BKJIIOYAsh MEXaHUKY, MOJEKYJISPHYIO (U3UKY, AJIEKTPOJAUHAMUKY, KBAHTOBYIO (DM3HKY M DJIEMEHTHI
acTpodu3uKH;

(dbopMUpOBaHHE YMEHHI NPUMEHSATh TEOPETHUECKHE 3HAHUS ISl OOBSICHEHUS (PUIUUECKUX
SIBJIGHUW B IPUPOJIE U JIJIsl IPUHATHUS MPAKTUYECKUX PEIICHUN B TOBCEIHEBHOM JKU3HH;

OCBOEHHE CIIOCOO0B PeIlIeHUs PA3IMYHBIX 3a7au C IBHO 33JaHHON (U3NYECKON MOJeNblo, 3a/1a4,
MO/Ipa3yMeBalOIINX CAMOCTOATEIbHOE co3/laHue (pU3MUecKoi MOJenu, aJleKBaTHOM yCIOBHIM 3aauH,
B TOM YHCIIE 33]]a4 HHKEHEPHOTO XapaKTepa;

MOHMUMaHUe (PU3NYECKUX OCHOB U TMPUHIUIOB JACUCTBUS TEXHMYECKUX YCTPOMCTB U
TEXHOJIOTUYECKHX MPOLECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEY;

OBJIaJICHME METOJaMH CaMOCTOSTEIbHOIO IUIAHUPOBAHHUA M MPOBENCHUS  (PU3MUECKUX
SKCIIEPUMEHTOB, aHalM3a U HUHTEpIpeTanuu HHQOpPMAIMH, ONpPEIeNeHUs JIOCTOBEPHOCTU
MOJIYYEHHOTO pe3yNbTara;

CO3/IaHHM€ YCJIOBMH i1 Pa3BUTHS YMEHHH MPOEKTHO-UCCIEIOBATEIbCKOM, TBOPUYECKOM
JeSITeNIbHOCTH;

pasBuTHE UHTepeca K chepaM mpodheccrnoHaNbHOM e TEeNbHOCTH, CBSI3aHHON ¢ (PU3UKOH.

B coorBerctBuu ¢ tpedoBanusiMu ®PI'OC COO yrnyOnéHHbBIM ypoBEeHb H3Yy4eHUS y4eOHOro
npenMera «®Du3uka» Ha YpPOBHE cpeAHero oOImero ooOpazoBaHUs BBIOMpAETCs OO0YYarOIIMMMUCH,
TUTAHUPYIOIIKUMU TTPOJOHKEHHE 00pa30BaHus MO CHEIHATBHOCTAM (PU3UKO-TEXHUYECKOTO MPOdUIIs.

Ha usyuenue ¢usuku (yrnmyOnéHHBIH ypOBEHb) Ha YpOBHE CpEOHEro oOIiero oOpa3oBaHUA
orBoautcs 340 gacoB: B 10 kimacce — 170 gacos (5 wacoB B Heento), B 11 kimacce — 170 gacos (5 yacoB
B HEJIETIIO).

[Ipennaraemslii B mporpamMme 1o Gpu3uke nepeyeHs J1abopaTOPHBIX U MPAKTUIECKUX PabOT
SBJIAETCS PEKOMEHJOBAaHHBIM, YYUTEIb JATACT BHIOOP MPOBEACHHS TaO0OPaTOPHBIX paObOT U OMBITOB C
y4€TOM UHIUBUIYaTbHBIX 0COOCHHOCTEH 00yJaromuXCsl.



COJEPKAHUE OBYYEHUA

10 KJIACC

Pasznes 1. Hayunblii MeTOX MO3HAHUS NIPUPOALI.

dusnka — pyHIaMeHTalIbHAs HayKa O Ipupoje. HaydHbIit METOT MO3HAHKS M METOIbI MCCIICIOBAHUS
(hUBUYECKUX SBIICHUH.

DKCHEPUMEHT M TEOPHs B IIPoIIecce MO3HaHUs Tpupoabl. HabmroaeHue u s3KkcriepuMeHT B (PU3UKeE.

Crnioco0b! m3MepeHus (U3MYECKUX BEJIMYUH (aHAJOTOBbIC W HMU(GPOBBIE U3MEPUTEIBHBIE MTPUOOPHI,
KOMITHIOTEPHBIC TATYMKOBBIC CHCTEMBI).

[TorpentHocTn n3MepeHuit GU3NIECKUX BEITUYHMH (a0COIIOTHAS U OTHOCUTEIIBLHAS).

MopenupoBanue (PU3MUECKUX SIBJICHUH W IMPOIECCOB (MaTepHalibHasi TOYKa, abCOIIOTHO TBEPIOE
TeJOo, WAealbHAs JKUJIKOCTh, HICAbHBIN a3, TOYCUHBIN 3apsn). [ unore3a. @u3nuecKkuii 3aKOH, TPAHUIIBI
€ro MpUMeHUMOCTH. DU3nYecKas TeOpHsl.

Pons u mecTo ¢uzuku B GOpMHPOBAaHUHM COBPEMEHHOW HAyYHOW KapTHHBI MUPA, B MPAKTHYCCKOMN
JEATEIIbHOCTH JIIOICH.

Yuenuueckuii sxkcnepumenm, nabopamopuie pabomovt, NPAKMUKYM.

N3mepenne cuiibl TOKa W HAIPsDKCHHS B IIETMHM MMOCTOSHHOTO TOKAa IMPH TIOMOIIY AHAJIOTOBBIX H
IU(PPOBBIX U3MEPHUTEIBHBIX TPUOOPOB.

3HaKoOMCTBO C mudpoBoi jJabopaTopuel mo ¢usuke. [Ipumepbl u3MepeHus (GU3NYSCKUX BEITUYHH
IIPY TIOMOIIY KOMITBFOTEPHBIX TATYUKOB.

Pa3zgen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanundeckoe aBrkeHrne. OTHOCHTEIBHOCTh MEXaHMYECKOTo IBrkeHus. Cucrema oTcuéra.

[Ipsimast 1 0OpaTHas 33724l MEXaHUKH.

Panuyc-BekTop MaTepranbHOM TOUKH, €0 MPOEKIMHU HA OCH CUCTEMbI KOOpAUHAT. TpaekTopus.

[lepemerienue, CKOpoCTh (CpeaHsisi CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKOPEHUE MaTepuaibHOU
TOYKH, UX MPOEKIIMK Ha OCU CUCTEMBI KoopAuHaT. ClI0)KEeHHE TTePEMEIICHUI U CII0KEHNE CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSMOJIMHENHOE TBUKEHHE. 3aBUCUMOCTb KOOPJIMHAT, CKOPOCTH,
YCKOPEHUS U IyTH MaTepUAIbHON TOYKU OT BPEMEHH U UX rpaduKu.

CBoboaHoe mazneHue. YckopeHue cBoO0HOro najieHus. JIBuxenue tena, OpomeHHOro mojl yrioM K
TOPU30HTY. 3aBHCHUMOCTH KOOpPJIUHAT, CKOPOCTU M YCKOPEHHSI MATepUATbHOW TOUKH OT BPEMEHU U UX
rpadukH.

KpuBonunelinoe asuxenue. J[BrmxkeHne MaTepuaibHONM TOUYKH IO OKPY>KHOCTHU. YTJIOBAas U JIMHEWHAs
ckopocTh. Ilepuog wu dactora oOpamenus. LleHTpocTpemuTensHoe (HOpMallbHOE), KacaTelbHOe
(TaHTeHIMAIBHOE) U TIOTHOE YCKOPEHNE MaTepHaIbHOM TOUKH.

TexHuueckue yCTpOWCTBA W TEXHOJOTMYECKHE MPOLECCH: CHUAOMETp, JBHKEHHE CHapsIOB,
LEMHBIe, IIecTepEHYAThIC U PeMEHHBIE TTepeladl, CKOPOCTHBIE TU(THI.

Jemoncmpayuu.

Mopenb cucteMbl OTCUETA, UILTFOCTPALINS KHUHEMATUUECKUX XapaKTEPUCTUK JBUKEHUS.

CnocoObl UcCIeIOBaHUS JBHIKCHU.

Nnnroctpanus npenenbHoro nepexoaa 1 i3MepeHue MrHOBEHHOM CKOPOCTH.

[Ipeobpa3oBaHue ABMKEHH ¢ UCTIOTB30BAHUEM MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmonenue aBrkeHus Tena, OpOIIEHHOTO MO/ YTIIOM K TOPU30HTY U TOPU30HTATBHO.

Hamnpanenue ckopocTu npu ABUKEHUU IO OKPYKHOCTH.

[Ipeobpa3oBaHue yrioBoi CKOPOCTH B PEAYKTOPE.

CpaBHeHME MyTel, TPACKTOPHUM, CKOPOCTEH ABMXKEHHSI OJIHOTO M TOTO )K€ Tella B Pa3HbIX CHCTEMax
OTCUéTa.

Yuenuueckuii skcnepumenm, nabopamopusvie padbomot, npAKMUKym.

N3yueHnne HepaBHOMEPHOTO IBMXKEHUS C 1IEJIbIO OMPEEICHUS] MTHOBEHHOM CKOPOCTH.

N3mepenne yckopeHHs MpU MNPSIMOIMHEHHOM PAaBHOYCKOPEHHOM JIBJKEHMHM IO HAKJIOHHOM
IUIOCKOCTH.

HccnegoBanue 3aBUCMMOCTH MYTH OT BPEMEHH MPU PABHOYCKOPEHHOM JIBUKEHUH.

W3mepenue ycKOpeHHS CBOOOJHOTO TMajeHUs (PEKOMEHJIOBAHO HCIIONb30BaHWE LU(POBOM
nabopaTopun).

W3ydyenne pABWKEHHS Tena, OpOIIEHHOTO TOPU30HTANbHO. [IpoBepka TUIOTE3bI O MPsSMOU
MIPONOPIUOHAIBHON 3aBUCMMOCTH MEXIY AAIbHOCTBIO MOJIETA M HAYAJIbHOW CKOPOCTBIO Tea.



N3ydenue nBukeHHs Teja 10 OKPYKHOCTH € MTOCTOSTHHOM M0 MO0 CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH NIEpUOAa 00paIieHnss KOHHYECKOTo MasgTHUKA OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.

[Tepssiii 3akoH Herotona. MHepimanbHbie cucTemMbl 0TCUETa. [IpuHIMI OTHOCUTENBHOCTH | anues.
Heunepuuanbubie cucteMsl oTcuéTa (OnpeaeacHue, npuMepsl).

Macca tena. Cuna. [IpuHIUn cynepno3uiuy Cuil.

Bropoii 3akon HetoToHa 114 MaTepuaibHOM TOUYKH.

Tpetuii 3akoH HproTOHA 11711 MaTepHraibHbIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUS. DKBUBAJICHTHOCTh IPABUTALIMOHHON U MHEPTHOM MacCCHI.

Cuna TspKecTU. 3aBUCHMOCTh YCKOpPEHHMS CBOOOIHOIO MAaJeHHUS OT BBICOTHI HaJ IMOBEPXHOCTHIO
IUTAHEThl U OT reorpaduyeckoil mMUpoThl. JIBrkeHne HeOeCHbIX Tell U MX CIyTHHKOB. 3akoHbl Kerepa.
[lepBas kocMHuYecKasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, IBHKyIIErocsi ¢ yCKOpEHHUEM.

Cuna tpenusi. Cyxoe Tpenue. Cuia TpeHUS CKOJIbKEHUS U cuiia TpeHus nokos. Kosdduument
TpeHus. Cuiia COMpOTHUBIICHUS MPH JBMKEHUU Tella B KUIKOCTH WMIIU Ta3e, €€ 3aBUCHMOCTh OT CKOPOCTHU
OTHOCHUTEJIHOTO JIBUKEHUSI.

Hasnenue. 'uapocraruueckoe aaBiaenue. Cuina Apxumena.

TexHuyeckue ycTporcTBa U TEXHOJOTHYECKHE MPOIECChI: MOAUIUITHUKY, ABMKEHNE UCKYCCTBEHHBIX
CIIyTHUKOB.

Hemoncmpayuu.

Habntoienue ABMKEHUS Tell B MHEPLUHUATbHBIX M HEMHEPLUATBHBIX CHCTEMaxX OTCYETA.

[TpuHIMI OTHOCUTENBHOCTH.

Kauenue nByX HMWIMHAPOB WM IIAPOB Pa3HONM MacChl C OJIMHAKOBBIM YCKOPEHHEM OTHOCHUTEIHHO
HEUHEPLHUATIHLHOU CUCTEMBI OTCUETA.

CpaBHeHHE paBHOJCHCTBYIOIIEH MPHIOKEHHBIX K TEIy CHJI C MPOU3BEACHHUEM MACChl Tella Ha €ro
YCKOpPEHHUE B MHEPIIUAIBHOM CHCTeMe OTCUETA.

PaBeHCTBO cull, BO3HUKAIOIIUX B Pe3yabTaTe B3aUMOICHCTBUS TEJL.

N3mepenune macce 1o B3auMOICHCTBUIO.

HesecomocTs.

Bec Tena nmpu yckopeHHOM MOAbEME U TIa/ICHUU.

LlenTpobexkHbIe MEXaHU3MBI.

CpaBHeHHE CUJT TPEHUS TTOKOS, KAYSHUS U CKOJIbKEHUS.

Yuenuueckuii skcnepumenm, nadopamopusie padbomot, nPAKMUKyM.

N3mepenue paBHOACHCTBYIOIICH CUJI TPU ABMXKEHUU OpycKa MO HAKJIOHHOM MIIOCKOCTH.

[IpoBepka TUMOTE3bI O HE3aBUCHMOCTH BPEMEHHU JIBIKEHHUS OpycKa M0 HAKIOHHOW TUIOCKOCTH Ha
3a/IaHHOE PacCTOSIHUE OT €ro MaccChl.

HccnenoBanmne 3aBUCUMOCTU CHJI YIPYTOCTH, BOSHHKAIOUINX B MPYXXHHE U PE3WHOBOM 00Opasiie, OT
ux nedopmManuu.

N3ydenue nBuKEHHS CUCTEMBI TEJ, CBA3aHHBIX HUTHIO, IEPEKUHYTON Yepe3 NErKuii OJI0K.

N3mepenne kodhuiinerTa TPEHUs M0 BEIUIUHE YIIIOBOro Koddduitnenta 3aBUCUMOCTH Frp(N).

HccnenoBanme nBmkeHUs Opycka MO HAKIOHHOM IIJIOCKOCTH C TMEPEMEHHBIM KOA(PPHUITUEHTOM
TpPEHUS.

N3yuenune nBukeHUs rpysa Ha BaJly C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AbcomtotHo TBEpAOoe Tenmo. [locTymarenbHoe U BpamiaTenbHOE ABHKEHHE TBEPAOTrO Terna. MOMEHT
CUJIBl OTHOCHUTENIbHO ocu BpauieHus. llnedo cunbl. CiokeHue CUJl, MPUIIOKEHHBIX K TBEPAOMY Tely.
LenTp TsKECTH TENA.

VYcnoBust paBHOBECHUsI TBEPAOTO Tea.

YcToliunBoe, HeyCTOUNBOE, Oe3pa3TUIHOE paBHOBECHE.

TexHuueckue yCTpPOMCTBA M TEXHOJOTMUYECKHE MPOLECChl: KPOHIUTEWH, CTPOMUTENIbHBIM KpaH,
pemeéTyarbie KOHCTPYKIUU.

Jemoncmpayuu.

VYcnoBust paBHOBECHS.

Bunel paBHOBecHs.

Yuenuueckuii skcnepumenm, nabopamopusvie pabomot, nPAKMUKyMm.

UccnenoBanue ycnoBuii paBHOBECUs TBEPJOTO TeJd, UMEIOIIETO OCh BPAILEHHUS.

KoHcTpyrpoBanue KpOHIITEHHOB U PACUET CUIT YIIPYTOCTH.



N3y4yeHne ycTONYMBOCTH TBEPAOTO TEJa, UMEIOIIETO TUIOIIALb OTIOPBI.

Tema 4. 3axonsl coxpaneHus 6 mMexaHuxe.

HMMmynec MaTepuanbHOM TOYKHM, CHCTEMBI MaTepUalbHBIX TodeK. lLleHTp Macc cucrtemsl
MaTepHaIbHBIX TOYEK. TeopeMa 0 IBMKEHUH LIEHTpa Macc.

HMmynibe CHIIbl M U3MEHEHHME HMITYJIbCA TENa.

3aKOH COXpaHEHMs UMITYJIbCA.

PeakTuBHOE NIBMKEHUE.

MoMmeHT ummysnbca MaTepHaabHOW TOUYKH. [IpeacraBieHue o cOXpaHEHMM MOMEHTa MMILYJIbCa B
LEHTPAJIbHBIX MOJISIX.

Pabota cuibl Ha MaJloM U Ha KOHEYHOM IiepemelieHnd. I'paduueckoe npeacraBieHne paboThl CUIIBL.

MOoONIHOCTh CHJIBIL.

Kunernueckass sHeprust mMarepuanbHOM Touku. Teopema 00 M3MEHEHMHM KHHETHUYECKOW SHEPIruUu
MaTEpHUaIbHOU TOYKH.

[loTreHumanpHple M HenoTeHUUanbHble cuibl. [loTeHuManeHas sHeprus. [loTeHumManpHas sHeprus
ynpyro J1ehopMHUpPOBaHHON NpyxuHbl. [loTeHIManbHas 3HEprust Tejaa B OJHOPOAHOM I'PaBUTALMOHHOM
nosie. [lorennuanbHast sHeprus Tejla B rPaBUTALMOHHOM I10JI€ OJHOPOAHOIO 1Iapa (BHYTPH U BHE ILIapa).
Bropas kocMudeckast CKOpoCTb. TpeTbss KOCMUYECKasi CKOPOCTb.

CBs3b paOOThI HENOTEHIMAIBHBIX CHJI C U3MEHEHUEM MEXAHMUECKOW PHEPIUU CUCTEMBI Tel. 3aKOH
COXPAHEHHUS MEXaHUYECKON SHEPTUH.

Yopyrue u Heynpyrue CTOJIKHOBEHHSL.

VYpaBHenue bepHyiu 11 ueanbHON KUAKOCTH KaK CIEICTBUE 3aKOHA COXPAHEHUS MEXaHUYECKON
JHEPIruH.

TexHnuyeckue ycTpolcTBa M TEXHOJOTMYECKHE IPOLECCHI: IBUKEHHE PAaKeT, BOIAOMET, KOMED,
IPY>KUHHBINA UCTOJIET, TUPOCKOIL, (PUI'ypHOE KaTaHHE HAa KOHBKaX.

Hemoncmpayuu.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE 1BMKEHUE.

W3mepeHne MOIIHOCTH CHJIBL.

V3MeHeHue sHepruu Teja Mpyu COBEPILIEHUH PadOoThI.

B3aumnble npeBpalleHuss KHHETUYECKON U MOTEHIMAIBHOW 3HEPIUi MpU IEHCTBUU Ha TEJIO CHIIBI
TSYKECTH U CUJIBI YIIPYTOCTH.

CoxpaHeHue SHepruy Ipu CBOOOJHOM MaICHHH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

N3mepenne ummyibca Teaa o TOpMO3HOMY ITYTH.

W3mepeHue cusbl TSATH, CKOPOCTH MOJIENHN 3JIEKTPOMOOHIIS M MOIITHOCTH CUJIBI TSTH.

CpaBHEHHE U3MEHEHNS UMITYJIbCA TEJIA C UMITYJIbCOM CHUJIBL.

HccnenoBanue coxpaHeHUs UMITYJIbCA IIPH YIPYTOM B3aUMOAECHCTBHUH.

N3mepenne KNHETUYECKON SHEPTUH Tejla II0 TOPMO3HOMY ITyTH.

CpaBHeHHE U3MEHEHUS MOTEHLIMAIBHOM SHEPTUHU MPY>KUHBI C pabOTOM CUIIBI TPEHHUS.

Omnpenenenne pabOTh! CUIIBI TPEHUS NMPH IBMKEHUH T€JIa O HAKJIOHHOM MJIOCKOCTH.

Pa3nea 3. MosekynspHas ¢pu3MKa ¥ TEePMOAHUHAMHUKA.

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYUECKOU MeopUul.

OCHOBHBIE TOJIOKEHUSI MOJEKyIsipHO-kKMHeTH4eckoil Teopun (MKT), ux ombiTHOe 000CHOBaHME.
Huddysus. bpoyHoBckoe nBHkeHHE. XapakTep IBUKEHUS U B3aMMOAEHCTBHS YacTHIl BelecTBa. Mojenu
CTPOEHUS Ta30B, XKHUAKOCTEH U TBEPABIX TeNl U OOBSICHEHHE CBOMCTB BELIECTBA HA OCHOBE 3TUX MOJIENEH.
Macca u pazmepsl MoJiekya (aromoB). KonnyectBo Bemectsa. [locTosiHHass ABoraipo.

TennoBoe paBHoBecue. Temmneparypa u ciocoOsl e€ usmepenus. [lkana temneparyp Llenbcus.

Mopens uaeanbHOro raza B MOJEKYISIPHO-KUHETUYECKOM TEOPUU: YaCTULBI ra3a JBUKYTCS
Xa0TUYECKHU U HE B3aUMOJEHCTBYIOT APYT C IPYTrOM.

I'a3oBble 3akoHBI. YpaBHeHHe MenaeneeBa—Knaneiipona. AOconmoTHass Temreparypa (IIkaia
temneparyp KeneBuna). 3akon /lanbroHa. M3ompoueccsl B HACaIbHOM ra3e ¢ MOCTOSHHBIM KOJNYECTBOM
BemlecTBa. [ paduueckoe mpeacTaBieHre U30MPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

CBsi3p MeXAy JaBJIEHUEM M CpPEJHEH KUHETUYECKOM HHEPrHeil IOCTYNATENbHOIO TEIIOBOTO
JBIDKEHUSI MOJIEKYJ HJeallbHOrO Tra3a (OCHOBHOE YpaBHEHHE MOJEKYIIPHO-KUHETUYECKOH TEeopHH
HJICaTbHOTO Ta3a).

CBs3b a0CONIOTHOH TeMmmepaTypbl TEPMOAMHAMUYECKOM CHUCTEMBI CO CpelHeH KHHETHYEeCKOH
SHEPTUEH MOCTYNATENIBHOIO TEILUIOBOTO ABUKEHUS €€ YaCTHLI.



TexHU4ecKue yCTPOMCTBA M TEXHOJOTHYECKHUE IMPOIECChI: TEPMOMETpP, OapoMeTp, MOJydCHHE
HAaHOMAaTEPHUaJoB.

Hemoncmpayuu.

Monenn ABMKEHUS YaCTHIL BEIECTBA.

Mopenb OpOyHOBCKOTO JIBHIKCHHS.

Bueoposnuk ¢ 3anuchio peaabHOTO OPOYHOBCKOTO JABUKEHUS.

Hudbdy3us xuaKocTei.

Mogens onbiTa [lTepHa.

[Iputskenne MoJeKy.

Moaenu KpUCTaUIMYECKUX PEIIETOK.

HaGmronenue u uccienoBanmne H30mpoIeccoB.

Yuenuueckuii 3xcnepumenm, nabopamopnsie padomaot, npAKMUKyM.

HccnenoBanue mpoliecca yCTAaHOBIICHUS TETUIOBOTO PABHOBECHUS MPHU TETUIOOOMEHE MEXKy ropsiaei
U XOJIOIHOU BOIOH.

N3yuenne n30TepMUYEeCcKoro mpoiecca (PEeKOMEHI0BaHO MCIIOJb30BaHUE UG POBOI TaOOPATOPUH).

N3ydenue n30XopHOTro mnpoiecca.

N3yuenune nzobapHoro mporecca.

[IpoBepka ypaBHEHHS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennosvie mawiunbl.

Tepmonunamuueckass (T/[) cucrema. 3amaHue BHEUIHUX YCIOBUH Ui TEPMOIMHAMHYECKOMN
cucteMbl. BHenmHue u BHyTpeHHHE napamerpsol. [lapameTpbl TepMOaIMHAMUYECKON CUCTEMBI KaK CpEIHUE
3HAYEHMSI BEJIMYHH, OIUCHIBAIOLIUX €€ COCTOSIHUE HA MUKPOCKOIIUYECKOM YPOBHE.

HyneBoe nauano tepmoanHamuku. CaMONpOU3BOJIbHAS peaKkcalys TEPMOAUHAMUYECKON CUCTEMBI
K TEILIOBOMY PAaBHOBECHIO.

Mopenp uaeaqbHOro rasa B TEpMOAMHAMUKE — CHUCTEMa YpaBHEHHM: ypaBHeHHEe MeHneneeBa—
Kianeiipona u BbIpa)keHUE€ NIl BHYTPEHHEH SHEpPruu. YCJIOBHS NMPUMEHUMOCTH 3TOM MOJENN: HU3Kas
KOHLIGHTpALlUs YacTHL], BBICOKHE TeMIepaTypbl. BelpaxkeHue s BHYTPEHHEW SHEPruu OJHOATOMHOIO
HIealbHOro rasa.

KBazucrarnueckue u HeCTaTUUECKUE MPOLECCHI.

DOnemeHtapHas pabora B TepMojauHaMuke. Breramcnenme pabotsl mo rpaduky mporecca Ha pV-
JarpamMme.

Tennonepenaua kak crnoco0 M3MEHEHUS BHYTPEHHEW SHEPruu TEPMOJUHAMUYECKOW CHUCTEMBI Oe3
coBepiieHus paboTel. KoHBEKIIHSI, TETIONPOBOAHOCTb, U3ITyUEHUE.

KonnuectBo Temnotel. TemnoéMkocTh Tena. YaenbHas M MOJISIpHAs TEIUIOEMKOCTH BELIECTBA.
VYpaBHenue Maiiepa. YpaenpHas TeEIUIOTa CropaHus ToruiMBa. Pacdyér KonmvyecTBa TEIUIOTHI IIpU
terionepenade. [lonstre 06 aqnadbatHom mpoiecce.

[lepBriii 3aK0H TepMOAWHAMUKH. BHyTpeHHsist sHeprusi. KonmndyecTBo TEmnoThl U paboTa Kak Mepbl
W3MEHEHUSI BHYTPEHHEN YHEPTUU TEPMOJUHAMUYECKON CUCTEMBI.

Bropoii 3akOH TEepMOAMHAMHMKM [UI PABHOBECHBIX IPOLIECCOB: 4YEpPE3 3aJaHHOE PABHOBECHOE
COCTOSIHME TePMOUHAMUYECKON CUCTEMBI IPOXOANT €IUHCTBEHHAsI aquadara. AOGCONIOTHAS TeMIIeparypa.

BTopoii 3aK0H TepMOAMHAMUKH JUIsI HEPABHOBECHBIX IPOLIECCOB: HEBO3MOXKHO MEPENATH TEILUIOTY OT
Oosee xonogHOro Tena kK Oojee HarpeToMy 0e3 kommeHcanuu (Knaysmyc). HeoOpatumMocTs mpupoOaHBIX
IPOLIECCOB.

[Ipunuune! aevictBus Ternossix MamuH. KIT.

MakcumansHoe 3Hauenue KI1/I. [{ukn Kapho.

DKOJIOTMYECKUE AaCHeKThl MCMOJIb30BaHUSl TEIUIOBBIX JBUrareneil. TemioBoe 3arps3HeHHE
OKpY>Karolleu Cpeibl.

TexHruueckue ycTporucTBa U TEXHOJIOTMYECKUE MPOLECCHI: XOJIOAUIBHUK, KOHAULIUOHED, TU3EIbHbIN
U KapOIOPATOPHBIN JABHTraTeNld, MapoBas TypOMHA, MOJTYYSHHE CBEPXHH3KUX TEeMIepaTyp, YTHIH3AII
«TETJIOBBIX» OTXOJIOB C UCIOIB30BAHUEM TEILIOBOIO HACOCA, YTHIN3AIUSI OMOOPTaHUIECKOTO TOTUIMBA IS
BBIPA0OTKH «TETIOBOW» U DIIEKTPOIHEPTUH.

Jemoncmpayuu.

N3meneHue TemnepaTypsl PU aInadaTHUECKOM PaCIIMpPEHUH.

Bo3nymHoe orauso.

CpaBHeHME YIENbHBIX TEMIIOEMKOCTEHN BEIIECTB.

CrniocoObl U3MEHEHUS BHYTPEHHEH YHEPTHH.

HccnenoBanmne aquabaTHOTO TpoIiecca.



KomnbroTepHbie MOAENH TEMIOBBIX IBUTATENEH.

Yuenuueckuii sxkcnepumenm, nabopamopuvie padomot, nPAKMUKYM.

N3Mepenne yienbHOM TeMIOEMKOCTH.

HccnenoBanue npouecca OCThIBAaHUS BELIECTBA.

HccnenoBanue aquabaTHoro mporecca.

N3yueHne B3aMMOCBSI3U SHEPIMU MEXKMOJIEKYJISPHOTO B3aUMOJCHCTBUSA M TEMIEPATypbl KUIIECHHUS
JKUIKOCTEH.

Tema 3. Acpezcamnuie cocmosanusn eeugecmea. Dazoswvie nepexoowl.

[TapooOpazoBanue u koHaeHcanus. Vicnapenue u KurneHue. Y qenbHas TeroTa napooopa3oBaHHsl.

Hacpiiennsle 1 HeHachbllleHHbIE Mapbl. KadecTBeHHass 3aBUCUMOCTh IUIOTHOCTH M JIaBJICHUS
HACBILIEHHOTO Tapa OT TeMIIepaTypbl, UX HE3aBHUCUMOCTh OT 00BbEMa HACBHIIIEHHOTO Mapa. 3aBUCHMOCTb
TEeMIIepaTypbl KUIIEHUS OT JABJIECHUS B )KUJKOCTH.

BrnaxnocTs Bo3ayxa. AGCOIIOTHAS M OTHOCUTEIbHAS BIIAXKHOCTb.

Tépnoe tenmo. Kpucramimyeckue u amopdHble Tena. AHU30TPONHUS CBOMCTB KPHUCTAJUIOB.
[1naBnenue u KpuctaumM3anus. Y aenbHas TerioTa miasienus. Cyonumanus.

Hedbopmarmu tBEpHOro Tena. Pactspkenwe m cxkarue. Cnpur. Moaynes FOwra. Ilpenmen ympyrux
nedopmariuii.

TemnoBoe pacumupeHre XUAKOCTeH U TBEPABIX Tell, OObEMHOE M JIMHEHHOE paclIupeHue.
AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWI YacTHUIl BElIECTBAa KaK MPHUYMHA TEIUIOBOTO pAacIIUpEeHus Tenl (Ha
KaueCTBEHHOM YpPOBHE).

[Ipeobpa3zoBanue sHEprun B Pa3zoBbIX Mepexoax.

VYpaBHeHHe TEIIOBOro OanaHca.

[ToBepxHocTHOE HaTshkeHHE. KoadduimeHT moBepXHOCTHOTO HaTsKeHUs. KanusuispHbie sBICHHUS.
JlaBiieHrE 110 UCKPUBIIEHHON NTOBEPXHOCTHIO kuaAKocTu. dopmyiia Jlamaca.

TexHuueckue yCTpOWCTBA M TEXHOJIOTMUECKHE IPOLECCHI: KUIKHE KPHUCTAILIbl, COBPEMEHHBIE
MaTrepuabl.

Hemoncmpayuu.

TennoBoe pacuupeHue.

CBoiicTBa HaCBILIEHHBIX M1apPOB.

Kunenue. Kunenue npu noHM>XKEHHOM JJaBJICHUU.

N3mepenne cuiibl HOBEPXHOCTHOTO HATSAKEHUSI.

OnBITHI ¢ MBUIBHBIMHU IJIEHKAMM.

CmauuBanue.

Kanunnsapuseie sBienus.

Mopenu HEHbIOTOHOBCKOM KMIKOCTH.

CrniocoOsl U3MepeHus BIaKHOCTH.

HccnenoBanue HarpeBaHus U IUIABJIICHUS KPUCTAINIMYECKOTO BEILIECTBA.

Buner nedopmanuid.

Habmtonenue manbsix qegopmanuii.

Yuenuueckuii sxkcnepumenm, nabopamopuvie padbomot, nPAKMUKyM.

N3yueHune 3akOHOMEPHOCTEN UCTIAPEHHUS] XKUIKOCTEH.

N3mepenue yaenbHOM TETIOTHI MJIaBICHUS JbA.

N3yueHune cBONCTB HACHIIIEHHBIX MTAPOB.

N3mepenue abCOMOTHOM BIaKHOCTH BO3/yXa U OIIEHKA MAacChl TAPOB B IIOMEIICHHH.

N3mepenue ko3 uirieHTa moBepXHOCTHOTO HATSIKEHUSI.

N3mepenune moayns FOHra.

HccnenoBanue 3aBUCUMOCTH AeQopMaIliy pe3NHOBOTO 00pasiia OT MPHIOKEHHON K HEMY CHIIBI.

Pa3nen 4. DaekTpoamHaMuka.

Tema 1. Inexmpuueckoe noe.

DnekTpu3anus Tea U e€ MpOosIBICHUS. DIEKTpUUYECKU 3apsna. JIBa BUIA RIIEKTPUUECKUX 3apsiiOB.
[IpoBOIHMKHN, [OUAIEKTPUKUM U TOJYIPOBOJHUKH. OJIEMEHTApHbIA DIIEKTPUUECKU 3apsia. 3aKkoH
COXpaHEHUs AIEKTPUUECKOT0 3apsia.

B3aumopeiictBue 3apsanoB. Toueunsie 3apsabl. 3akoH KynoHa.

Dnektpuueckoe nose. Ero neiicTBrue Ha ANeKTPUIECKUE 3apsibl.

Hanpsox€HnocTh anekrpuyeckoro nois. [IpoGubiit 3apsin. JIuHMM HanpsKEHHOCTU AIIEKTPUUYECKOTO
nosist. OTHOPOJTHOE IIEKTPUUECKOE TTOJIE.



[loTeHIManbHOCTh  AJIEKTPOCTATUYECKOrO MMOJs. Pa3HOCTP MOTEHUMAIOB M HaNpsDKEHHE.
[loTenumanpHas SHEprus 3apsaa B JIEKTPOCTATHYECKOM motie. IloTeHnman 3nekTpocTaTH4ecKoro moJis.
CBsi3p HampsHDKEHHOCTH MOJSL M PAa3sHOCTU IMOTEHLMAJIOB JJISl  AJIEKTPOCTATUYECKOro ToJs  (Kak
OJIHOPOJIHOTO, TaK U HEOJTHOPOJHOTO).

[IpuHUUMI cyneprno3unuu 3JIeKTPUUECKUX MOJEH.

[Tone Toueunoro 3apsna. Ilone paBHOMepHO 3apsikeHHON cdepbl. [lose paBHOMEPHO 3apsSKEHHOTO
nmo o0véMy mapa. Ilome paBHOMEPHO 3apsOKEHHOW OECKOHEYHOM INIOCKOCTH. KapTuHbl JIUHUN
HaIpsHKEHHOCTH 3THUX MOJIEH U SKBUIIOTEHIIMAIBHBIX [TOBEPXHOCTEM.

[IpoBOHMKY B 3EKTPOCTATUUECKOM I0JIE. Y CIOBUE PABHOBECUS 3aPSI0B.

JIMBIEeKTPUKHY B 3JIEKTPOCTATUYECKOM I0J1€. J(n3nexkTpudeckas NpoOHUIIaeMOCTh BELIECTBA.

Konnencarop. D11eKTpOoEMKOCTh KOHACHCATOPA. DIEKTPOEMKOCTh IUIOCKOTO KOHJIEHCATOPA.

[TapannensHoe coequHeHne KoHaeHcatopos. [lociaenoBarenbHOe COETMHEHNE KOHAEHCATOPOB.

DHeprus 3apsyKEHHOI0 KOHJIEHCATOPA.

JIBrKeHune 3apsyKeHHOM YaCTULIbI B OAHOPOJIHOM 3JIEKTPUUYECKOM TOJIE.

TexHuueckue ycTpoWcTBA M TEXHOJIOTMYECKHME IIPOLECCHI:  3JIEKTPOCKOI,  JJIEKTPOMETD,
AJEKTPOCTaTUYECKAs 3alIUTa, 3a3eMIIEHHE IIEKTPONIPUOOPOB, KOHAEHCATOPbI, reHepaTop Bau ae ['paada.

Hemoncmpayuu.

Y CTpoiCcTBO M MPUHIUIT AEHCTBUS SJIEKTPOMETPA.

DIEKTPUYECKOE MOJIE 3apsHKEHHBIX IIAPUKOB.

DIeKTprUYEeCcKoe MoJIe JBYX 3apsKEHHBIX TUIACTHH.

Monens anekTpoctaTuueckoro reueparopa (Ban ne ['paada).

[IpoBOIHMKY B 3EKTPUUECKOM IOJIE.

DNeKTpoCTaTUYECKas 3allUTa.

VY CeTpoiCTBO U IeHCTBHE KOHJIEHCATOPA MOCTOSSHHOM M IEPEMEHHOU EMKOCTH.

3aBUCUMOCTB AJEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpa OT IUIONIAJM IUIACTUH, PACCTOSIHUS MEXIY
HUMH U JUAJIEKTPUYECKOU IPOHUIIAEMOCTH.

DHeprus EKTPUUECKOro MOJIs 3apsyKEHHOI0 KOHJIEHCATOPA.

3apszKa 1 pa3psjika KOHAEHcaTopa 4epe3 pe3ucTop.

Yuenuueckuii sxkcnepumenm, nabopamopuvie padbomot, npAKMUKym.

OueHka cui B3auMOACHCTBUS 3apsyKEHHBIX TEll.

HaGmronenne mpeBpailleHusi SHEPrud 3apsHyKEHHOTO  KOHJAGHCATOpa B DHEPrHI0  U3JIyYeHUs
CBETOAMO/1A.

N3yuenune npoTrekaHus TOKa B LIETIH, COAEPKALIEH KOHIEHCATOP.

Pacnipenenenne pa3sHOCTM NOTEHLHMAIOB (HANPSKEHUs1) MPU MOCIEI0BAaTEIbHOM COEIMHEHUU
KOH/JIEHCAaTOPOB.

UccnepoBanue paspsiia KOHIEHCATOPA YEPE3 PEIUCTOP.

Tema 2. llocmoannwlil dn1eKmpuyecKuil mokx.

Cuna Toka. [TocTOSHHBIN TOK.

YcnoBus CymecTBOBaHUS MOCTOSIHHOTO AJIEKTpUYEecKoro Toka. Mcrounuku toka. Hampsbxenue U u
SJC é&.

3akoH OMa U1l yJacTKa LETH.

DNEeKTpUYECKOe COMPOTUBIIEHHUE. 3aBUCUMOCTh CONPOTUBIIEHUS OJAHOPOJHOIO MPOBOJHHMKA OT €r0
JUIMHBI U TUIOIAU TIOTIEPEYHOr0 CEUEeHHS. Y IeTTbHOE COMPOTUBIIEHUE BEIIECTBA.

[locnenoBarenpHOE, MapaieTbHOE, CMELIIAHHOE COEAMHEHUE MPOBOAHUKOB. Pacuér pa3BeTBIEHHBIX
anekTpuyeckux uemnei. [Ipasuna Kupxrodga.

Pabota snexkrpuueckoro Toka. 3akoH Jxoynsi—JIenna.

MOMHOCTD 3EKTPUUYECKOTO TOKA. TernnoBast MOLUIHOCTb, BbIIETsiEMast Ha PE3UCTOPE.

OJIC u BHyTpeHHEe COMPOTHBICHHWE HCTOYHUKA ToKa. 3akoH OMma s MONHOW (3aMKHYTOM)
ANEKTPUYECKOH 11enu. MoIHOCTh HICTOYHUKA TOKa. KOopoTkoe 3aMbIkaHue.

KonneHncarop B 1ienu NOCTOSSHHOTO TOKA.

TexHU4eckue ycTpoicTBa U TEXHOJIOTMUECKHUE MPOLECCHI: aMIIEPMETP, BOJIBTMETP, PEOCTAT, CUETUUK
ANEKTPUYECKON SHEPTUH.

Jemoncmpayuu.

N3mepenue cuiibl TOKa U HAIPSHKEHUS.

UccnepoBanue 3aBUCUMOCTH CUJIbI TOKA OT HAINPSDKEHUS AJI1 PE3UCTOpa, JIAMIIbl HAKAIMBAaHUSA U
CBETOAMO/1A.



3aBUCHMOCTb CONPOTUBIICHUS LWIMHIPUYECKUX MPOBOAHUKOB OT JJIMHBI, IUIOMIAJH ITONEPEYHOTO
CEYECHMS U MaTepHaa.

HccnegoBanue 3aBUCMMOCTH CHJIBI TOKA OT COIPOTUBIICHUS ITPU TIOCTOSSHHOM HaIPSIKEHUU.

[Tpsmoe nzmepenue IJIC. KopoTkoe 3aMblKaHH€ raIbBAHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO
CONPOTHUBIICHHUS.

Crnioco0ObI coeTMHEHUST ICTOYHUKOB Toka, DJIC OGaTapeid.

HccnenoBanue pa3HOCTH MOTEHIHAATIOB MEX Y IOJIFOCAMU UCTOYHHMKA TOKA OT CHJIbI TOKA B LIETIH.

Yuenuueckuii sxkcnepumenm, nabopamopuvie padomot, npaKmMuKym.

HccnegoBanue cMEMIaHHOTO COEMHEHHUS PE3UCTOPOB.

N3mepenue yaenbHOro COnpoTUBICHUS TPOBOIHUKOB.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA OT HAIIPSDKEHUS JJIs JIaMITbl HAKaJIUBaHUS.

YBenuueHue npesesia u3MepeHus amrnepmeTpa (BoJbTMETpa).

N3amepenne 3/IC u BHYTpEHHETO COPOTUBIICHHS UCTOYHUKA TOKA.

UccnenoBanue 3aBucumoctd DJIC raapBaHMYECKOrO 3JEMEHTAa OT BPEMEHHM IPU KOPOTKOM
3aMbIKaHUU.

HccnepoBanue pasHOCTH MOTEHLIHMATIOB MEX Y IOJIFOCAMU UCTOYHHMKA TOKA OT CUJIbI TOKA B LIETIH.

HccnenoBanue 3aBUCMMOCTH MOJE3HOM MOIIHOCTH UCTOYHHMKA TOKA OT CHUJIBI TOKA.

Tema 3. Toku 6 paznuunvix cpeoax.

DneKkTpruyeckass IPOBOJMMOCTh PAa3JIMYHBIX BEIIECTB. JJIEKTPOHHAs MPOBOAMMOCTb TBEPABIX
METaJUIOB. 3aBUCUMOCTb COIIPOTUBIICHHS] METAIIIOB OT TeMIiepaTypbl. CBEpXIIPOBOIUMOCTb.

DneKkTpruyecKuil TOK B Bakyyme. CBOMCTBA AIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHAs U MPUMECHAsI MPOBOAUMOCTh MOIYNPOBOAHUKOB. CBolicTBa pP—N-
nepexoa. [lomynpoBoJHUKOBBIE TPHUOOPHI.

DNEKTPUYECKU TOK B 3JIEKTPOJIUTAX. DIEKTPOJUTUYECKAs AUCCOLMALMS. DJIEKTPOIH3. 3aKOHBI
®dapanes 11 3JIEKTPOIN3a.

DnekTpruyeckuil TOK B razax. CaMOCTOSATENbHBIA U HECAMOCTOSATEIbHBIN pa3psi. PazinuHble THUIBI
CaMOCTOATENBHOTO pa3psaaa. Monnus. [1nazma.

TexHuueckue ycTpoicTBa M NPaKTUYECKOE NPUMEHEHHUE: ra3opa3psaHble JaMIlbl, 3JEKTPOHHO-
my4yeBasi TpyOKa, MOITYHIpPOBOJAHUKOBBIC MPUOOPHL: JUOJ, TPAH3UCTOP, POTOAUOMA, CBETOINO/, TaJbBAHUKA,
paduHUpOBaHUE MENIY, BHIIJIABKA aTIOMUHUS, YJIEKTPOHHAS MUKPOCKOIIHS.

Hemoncmpayuu.

3aBUCUMOCTh CONPOTUBIIEHUSI METAIIOB OT TEMIIEPATYPBI.

[IpoBOAUMOCTB 37EKTPOIUTOB.

3akoHbI 3nekTponnsa Dapases.

HckpoBoii pa3psa 1 IpOBOAUMOCTb BO3IyXa.

CpaBHeHME NPOBOAUMOCTH METAJIJIOB M MOJIYIIPOBOAHUKOB.

OHOCTOPOHHSSI TPOBOJAUMOCTh AUOJIA.

Yuenuueckuit sxcnepumenm, nadopamopnsie pabomaul, npaKkmuxym.

Habmronenue anekrponusa.

N3mepenue 3apsaa 0JHOBAJIEHTHOTO HOHA.

HccnenoBanue 3aBUCMMOCTH COITPOTHUBIIEHUS] TEPMOPEZUCTOPA OT TEMIIEPATYPHI.

CHsTHE BOJIT-aMIIEPHOM XapaKTEPUCTUKH TUOAA.

PDu3nyecKuil NPaKTHKYM.

CnocoOsl  u3MepeHus (PU3MYECKHX BETUYMH C HCIHOJIb30BAHUEM aHAIOTOBBIX M HH(PPOBBIX
WU3MEPUTENbHBIX TPUOOPOB M KOMIBIOTEPHBIX JATUYUKOBBIX CHUCTEM. AOCOIIOTHBIE M OTHOCUTEIbHbBIE
MOTPEIIHOCTH U3MepeHuil pu3ndeckux BenuunH. OTeHKa TPaHUI] TOTPEIIHOCTEH.

[IpoBeneHne KOCBEHHBIX HM3MEPEHMI, WCCIEAOBAaHUN 3aBUCHUMOCTEH (DU3UYECKHX BEIWYHH,
MpOBEepKa TMPENIOKEHHBIX TUMoTe3 (BBIOOp W3 paboT, OMUCAHHBIX B TEMATHYECKHX pa3fenax
«YYeHHUECKHIA IKCTIEPUMEHT, JTa00paTOPHBIE PAOOTHI, TPAKTUKYM»).

MexnpeamerHbie CBA3H.

N3ydyenne kypca ¢usuku yrayoiaéHHoro ypoBHS B 10 Kkiacce OCYyIIECTBISIETCS C  YyYETOM
COJIEPKATENbHBIX MEXKIPEIMETHBIX CBS3€H C KypcaMH MaTeMaTHKU, OHOJOTHH, XUMHH, reorpapuu u
TEXHOJIOTHH.

MesicnpeOmemmuvie nOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEMO008 HAYUHO20 NO3HAHUA: SIBICHUE,
Hay4yHbId (akT, rumore3a, Qu3nMyeckas BeIMYMHA, 3aKOH, TEOpHs, HAONIOACHHUE, OKCIEPUMEHT,
MOJICTTUPOBAaHUE, MOJIENb, U3MEPEHUE, MOTPEIIHOCTH H3MEPEHUN, W3MEpPUTENbHbIE MPUOOpHI, nudpoBas
nabopaTopus.



Mamemamuka: peuieHne cuctembl ypaBHeHWU. JIumHeitHas (yHkmus, mapabosa, runepborna, ux
rpaduku u cpoiictBa. TpuroHomerpuueckue GyHKLIUU: CUHYC, KOCUHYC, TAHT€HC, KOTAaHT€HC, OCHOBHOE
TPUTOHOMETPHYECKOE TOXKAECTBO. BEKTOPHI U MX MPOEKIINH Ha OCH KOOPJIUHAT, CII0XKEHHE BEKTOPOB.

Buonozua: mexannyeckoe IBWKEHUE B JKUBOM mpupoje, nuddysus, ocMoc, TEMI000MEH >KUBBIX
OpPraHM3MOB, TEIJIOBOE 3arpsi3HEHUE OKPYXAIoIIe cpelbl, YTHIn3aluus OHMOOPraHUYECKOTo TOILIUBA IS
BBIPAOOTKH «TEIJIOBOW» U DIIEKTPOIHEPTUH, MOBEPXHOCTHOE HATSKEHHE U KaNWUISIPHbIC SBICHUS B
MIPUPOJIE, DIEKTPUUECKHE SBJICHUS B )KMBOU MIPUPO/IE.

Xumusa: TUCKPETHOE CTPOCHHUE BEIIECTBA, CTPOCHHE aTOMOB U MOJIEKYJI, MOJIb BEIIECTBA, MOJISIpHAs
Macca, MOJIyueHHe HAaHOMAaTepHUajoB, TEIUIOBbIE CBOMCTBA TBEPABIX TEJ, KUAKOCTEH M Tra3oB, KUIKUE
KPUCTAJIJIbI, JJIEKTPUYECKUE CBOMCTBA METAJUIOB, OAJIGKTPOJIMTUYECKAs JAMCCOLMAIlMs, TrajlbBaHHKa,
ANEKTPOHHAST MUKPOCKOIIHSI.

TI'eozpaghua: BnaxxHOCTh BO3/yXa, BETPbI, 0APOMETP, TEPMOMETD.

Texnonozua: npeodbpazoBaHue ABMKEHUN C MCIIOJIB30BAHHUEM MEXaHU3MOB, YUET CYXOT0 U KUAKOTO
TPEHHS B TEXHHUKE, CTATUYECKHE KOHCTPYKLUUU (KPOHUITEHH, peméTyaTbie KOHCTPYKIMH), UCIOJIb30BAHNE
3aKOHOB COXpaHEHMs] MEXaHUKU B TEXHHKE (TUPOCKOI, BOAOMET M JAPYrHe), IBUTATEIb BHYTPEHHETO
CropaHus, mnapoBas TypOuHa, OBITOBOM XOJOJWIbHHUK, KOHAMIIMOHEP, TEXHOJOTUU TOTYYCHHUS
COBPEMEHHBIX MaTepHalioB, B TOM 4YHCIIE HAaHOMATepUAlIOB, U HAHOTEXHOJOTHH, 3JIEKTPOCTATHYECKAas
3aluTa, 3a3eMJICHUE JIIEKTPONPUOOPOB, Ta30pa3psiAHbIE JIAMIIBI, MOJYIPOBOJHUKOBBIE MPUOOPHI,
rajibBaHUKa.

11 KJIACC

Paznen 4. diekTpoauHaMuKa.

Tema 4. Maznummnoe none.

B3auMopeiicTBue TOCTOSHHBIX MAarHUTOB M IPOBOJHHMKOB C TOKOM. MarHutHoe mnojie. Bekrop
MarHuTHOM MHAYKUMH. [[puHIMI cynepno3uuy MarHuTHBIX 1ojiei. JIMHuM MarHuTHOM MHAYKLIUH.

MaruuTtHoe 1noJjie MpoBOJHUKA C TOKOM (IIPSIMOTO MPOBOJHUKA, KATYIIKU U KPYTOBOT0 BUTKA). OMbIT
Opcrena.

Cuiia AMriepa, e€ HanpaBJIeHUE U MOYJIb.

Cuna JlopeHua, e€ HampaBieHHME U MOAYJb. /[BU)KEHHME 3apsyKEHHOM YacTULBl B OJHOPOAHOM
MarHuTHOM noje. Pabota cusl Jlopenna.

MarnuTHoe nojue B Beuiectse. PeppoMarHeTUKy, apa- U 1uaMarHeTUKH.

TexHuueckue yCTpOMCTBA M TEXHOJIOTMYECKHUE IPOLECCHI: MPUMEHEHHUE IOCTOSHHBIX MarHUTOB,
ANEKTPOMArHUTOB, TECTEP-MYIBTUMETP, ANEKTPOABUTATENb SIKOOU, YCKOPUTENHU dJIEMEHTAPHBIX YaCTHII.

Jemoncmpayuu.

Kaptuna nuHUN WHAYKIMM MarHUTHOTO TOJS TMOJIOCOBOTO M TOJKOBOOOPA3HOTO IMOCTOSIHHBIX
MarHuTOB.

Kaptuna nuHMII MarHUTHOM HMHAYKIMH TOJSI JJIMHHOIO MPSAMOrO0 NPOBOJHUKA M 3aMKHYTOIO
KOJIBLIEBOT'O MPOBOJIHUKA, KATYIIKH C TOKOM.

B3anmoneicTsue I1ByX NMPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JerictBue cuibl JIopeHIa Ha HOHBI JJIEKTPOJIUTA.

Habmroienne ABM>KeHUS My4YKa JIEKTPOHOB B MATHUTHOM TIOJIE.

[TpuHIMI EHCTBUS IEKTPOU3ZMEPUTENBHOTO TPUOOPA MATHUTOITIEKTPHUECKON CHCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKmuxKym.

HccnenoBanue MarHUTHOTO TOJIS TOCTOSSHHBIX MarHUTOB.

HccnenoBanue cBONUCTB (heppoOMarHeTHKOB.

Hccnenoanue nercTBus MOCTOSHHOTO MAarHUTA Ha PAMKY C TOKOM.

N3mepenne cuiibl Amnepa.

N3yuenune 3aBUCUMOCTH CHIIbI AMII€pa OT CUJIBI TOKA.

OmnpeneneHre MarHUTHOM MHAYKIIMU HA OCHOBE MU3MEPEHUS CHIIbI AMIiepa.

Tema 5. Inexkmpomaznumnan uHOYKYus.

SIBnenue anekTpomMarHuTHOW MHAYKUMHU. IloTok BekTopa marHuTHOM MHAyKuMH. DJIC mHAYKUIHU.
3akoH anekTpoMarHuTHOM nHAyKuu dapanes. Buxpesoe snektpuueckoe none. Toku Dyxo.

O/J1C uHAYKIIMHY B TPOBOJHUKE, TBUKYILIEMCS] B OJTHOPOJIHOM MarHUTHOM IIOJI€.

IIpasuio JleHua.



NunyktuBHOCTh. KaTymka MHAYKTHBHOCTH B IIEMH IOCTOSHHOTO TOKa. SIBJICHHE CAaMOWHTYKIIHH.
OJ1C caMOMHIYKIUH.

DHeprusi MAarHUTHOTO TOJIST KATYIIIKU C TOKOM.

DJIEKTPOMArHuTHOE TOJIE.

TexHMYecKue yCTpOMCTBA U TEXHOJIOTHYECKHE TPOIECChl: MHAYKITMOHHAS TI€4b, COJICHOM/ I, 3aIllUTa
OT BJICKTPU3AIMH TEJI TP JIBMXKCHUH B MAarHUTHOM I10JI€ 3€MJIH.

Hemoncmpayuu.

HalGmronenue siBeHust 3J€KTPOMAarHUTHOW UHTYKIIAH.

Uccnenopanue 3aBucumoctr DJIC HHIYKIIUU OT CKOPOCTH U3MEHEHHSI MAarHUTHOTO TTOTOKA.

[IpaBuio Jlenua.

[Tagenne MarauTa B alIOMUHUEBOM (METHOH) TpyOe.

SBneHne caMOMHIYKITUH.

Uccnenoanue 3apucumoct DJIC caMOMHAYKIIMU OT CKOPOCTH U3MEHEHHMS CHIIBI TOKA B IIEITH.

Yuenuueckuii sxkcnepumenm, nabopamopuie pabomovt, NPAKMUKYM.

HccnenoBanue SBIEHUS 3JIEKTPOMArHUTHONW WHYKITUU.

OrnpeneneHne HHIYKIIMA BUXPEBOT'O MAarHUTHOTO TIOJIA.

HccnenoBanue sSBIEHUS CAMOUHIYKITUU.

COopka MoIeNH IEKTPOMAarHUTHOT'O TeHEpaTopa.

Pa3pen 5. Koj1ie0anus M BOJIHBI.

Tema 1. Mexanuueckue Konebanus.

Komnebarensuas cucrema. CBOOOAHEIE KOJIEOAHUS.

I'apmonnueckne kosiebanus. KuHemMaTHyeckoe W JUHAMHUYECKOE OIMCaHUE. DHEPreTHYECKOe
omucaHue (3aKOH COXPAaHCGHHUS MEXaHWYECKOW »dHepruw). BbIBoa JAMHAMHUYECKOTO  OIMCAHUS
rapMOHHUYECKHMX KOJICOaHUH U3 UX DHEPTreTUYCCKOTO U KHHEMATHYECKOTO OIMMCAHMS.

Amvrmutyga u  ¢aza  konebanuil. CBSI3b aMIUTUTYIObl KOJNEOAHWN MCXOMHOM BEIMYUHBI C
aMIUTATYy1aMU Kosie0aHuil €€ CKOPOCTH M YCKOPEHHUSI.

[Tepuona u yactora kosnebanuii. [Teproa MasbIx CBOOOAHBIX KOJICOAHHI MaTEMaTHYECKOTO MasTHUKA.
[Teproa cBOOOIHBIX KOeOaHUI MPY>KUHHOTO MasTHHUKA.

[TonsTue o 3aTyxaromux koinebanusx. BeiHyXeHHble koneOanus. Pezonanc. PezonancHas kpupasi.
Brnusinue 3aTyxaHus Ha BUJI P€30HAHCHOM KpHUBOH. ABTOKOJIe0aHUSI.

TexHuyeckue ycTpoilcTBa U TEXHOJIOTHUECKHUE MPOIECCHl: METPOHOM, YacChl, Kauelll, My3bIKallbHbIC
WHCTPYMEHTBHI, ceiicMorpad.

Hemoncmpayuu.

3anuch KonebaTeabHOro ABUKECHHUS.

Habmoienne He3aBUCHMOCTH TIEPHO/ia MaJIbIX KOJIeOaHH rpy3a Ha HUTH OT aMILTUTY/IbL.

HccnenoBanmne 3aryxaromux KoJeOaHUW M 3aBHCHUMOCTH TEpHoJa CBOOOIHBIX KoJeOaHUN OT
COTIPOTHBIICHUSI.

Hccnenoanue konebaHuii rpy3a Ha MAaCCUBHOM MPY>KUHE C LIEIbI0 (OPMUPOBAHUS TPEICTaBICHUN
00 uaeanbHOM MOAENH MPYKUHHOTO MasITHHUKA.

3aKOH COXpaHEHHsI SHEPTUHU NIPU KoJleOaHusIX rpy3a Ha MPYKUHE.

HccnenoBanue BBIHYKIEHHBIX KOJIEOaHHIA.

Habmonenue pe3onanca.

Yuenuueckuii skcnepumenm, nabopamopuvie padbomot, nPAKMUKyM.

N3mepenue nepuoia cBOOOAHBIX KOJIEOAHUN HUTSHOTO U IPY)KMHHOTO MasiTHUKOB.

N3ydenne 3ak0HOB ABMKEHUS Tela B X0J1e KoJieOaHH Ha yIIpyroM MojBece.

W3ydeHnue qBUKEHHS] HUTSHOTO MasTHHKA.

[IpeoOpa3oBaHue YHEPTUH B MPY>KUHHOM MAasTHUKE.

HccnenoBanme yObIBaHUS aMIUTUTY/IbI 3aTyXaIONINX KoJIeOaHUH.

HccnenoBanue BBIHYKIEHHBIX KOJICOAHHIA.

Tema 2. dnexkmpomaznumnsle Ko1edanus.

Konebartenbubliit koHTYp. CBOOOHBIE AIEKTPOMArHUTHBIE KOJIEOAHUS B UACATLHOM KOJIeOaTeIbHOM
koHType. Dopmymna Tomcona. CBsi3p aMIUIMTYABI 3apsija KOHJEHCATOpa C aMIUIMTYAOW CHIIBI TOKa B
KoJe0aTeIbHOM KOHTYpE.

3aK0H COXpaHEHHs SHEPTUHU B UACATLHOM KOJeOaTeTbHOM KOHTYPE.

3aryxarolue IeKTPOMarHuTHbIEe KoeOaHusl. BeIHYXIEHHBIE AJIEKTPOMArHUTHBIE KOJIeOaHusl.

[TepemenHbIit TOK. MOIIHOCTh IEPEMEHHOTO TOKA. AMIUTHTYHOE U JCUCTBYIOIIEe 3HAUCHUE CHUIIBI
TOKa ¥ HAMPSDKEHUS MPU pa3NTudHON GopMe 3aBUCUMOCTH IEPEMEHHOTO TOKa OT BPEMEHHU.



CunyconaJIbHBIN NIEPEMEHHBIM TOK. Pe3ucTop, KOHAEHCATOP M KAaTylIKa MHIYKTUBHOCTH B ILIEMHU
CHHYCOHMJAJIBLHOI0 IEPEMEHHOI0 TOKa. Pe3oHaHC TOKOB. Pe3oHaHC HanpssKeHUH.

Nneanwsubiii Tpanchopmarop. [IponsBoacTBo, nepegada u moTpedaeHNE MIEKTPUISCKON SHEPTHH.

DKOJIOTHYECKHE PpUCKH TpU  MPOU3BOJACTBE AyeKTpodHepruu. KynbTypa ucmonb3oBaHUS
AJIEKTPOIHEPIUU B TOBCETHEBHOM JKU3HH.

TexHuyeckue ycTpoiicTBa U TEXHOJOTHYECKHE IPOLECChl: JJIEKTPUYECKUN 3BOHOK, TE€HEpaTop
MEPEeMEHHOT0 TOKa, JIMHUU JJIEKTporepeaay.

Hemoncmpayuu.

CBOOOIHBIE ANEKTPOMArHUTHBIE KOJIeOaHus.

3aBUCUMOCTh 4aCTOThI CBOOOHBIX KOJI€OaHUN OT MHAYKTUBHOCTH M EMKOCTH KOHTYpA.

OciorpaMMbl 3JIEKTPOMarHUTHBIX KOJIEOaHUH.

I'enepaTop He3aTyXaroOIMMX JIEKTPOMATHUTHBIX KOJICOAHUH.

Mogenb 31eKTpOMarHUTHOTO TeHepaTopa.

BroinykaeHHble CHHYCOH1abHbIE KOIeOaHusI.

Pe3ucrop, karyiika HHIYKTUBHOCTU U KOHJIEHCATOP B IIEMH IEPEMEHHOI0 TOKa.

Pe3onanc mpu mocieqoBaTeIbHOM —COCOUHEHHHM PE3UCTOpa, KaTyIIKU WHAYKTUBHOCTH U
KOHJICHCATOopa.

YCTpoiCTBO M IPUHITUIT ACHCTBUS TpaHchopmaTopa.

Monenb TUHUY 3IEKTPOIIEpPEIauH.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomul, nPaKmuKym.

Nzyuenue Tpancdopmaropa.

HccnenoBanne nepeMEeHHOTO TOKa Yepe3 MOCIe0BaTeIbHO COSAMHEHHBIE KOHICHCATOP, KaTyIIKY U
pe3ucTop.

Habntoienue 3mekTpoMarHuTHOTO pe30HaHca.

HccnenoBanme paboThl HICTOYHUKOB CBETA B LIETIH [IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 371eKmMpoMAazZHUnHbIE 80IHbL.

MexaHuueckue BOJIHBI, YCIOBHS HX pacrnpocTpaHeHus. [lomepedHble U TMPOJOJIBHBIE BOJHBI.
[lepron, ckopocTh pacmpocTpaHEHHs M JAiauHa BOJHBL. (CBONCTBA MEXAaHWYECKUX BOJH: OTpa)KEHUE,
npenomiieHue, HHTephepeHns U AUPpaKiusl.

3Byk. CkopocTh 3ByKa. [ pomKkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

[IIymoBoe 3arpsi3HEHHE OKPYXKAIOIIEH Cpeibl.

DNEeKTPOMArHUTHHIE BOHBI. Y CIOBUS U3IyYEHUS SJIEKTPOMArHUTHBIX BOJH. B3aumHas opueHTanus
BEKTOPOB B 3JIEKTPOMarHUTHOW BOJIHE.

CBoiicTBa 2NMEKTPOMAarHUTHBIX BOJH: OTpPaKE€HUE, MPEIOMIICHHE, TONsSpHU3alusa, UHTepPEepeHus U
I paKIus.

[Ikana >neKTpoMarHUTHBIX BOJH. [I[puMeHeHHEe 2IeKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHUMIBI paTuoOCBS3U U TeNEeBUACHUS. Pagronokanus.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH CPEbI.

TexHuueckue yCTpONCTBa M MNPAKTUYECKOE NPUMEHEHUE: MY3bIKAJIIbHbIE WHCTPYMEHTBI, pajap,
paauonpuéMHUK, TeleBU30p, aHTeHHA, Tenedon, CBU-neus, ynbTpa3BykoBas IUAarHOCTUKA B TEXHHUKE U
MEJULIUHE.

Jemoncmpayuu.

OO6pazoBaHue 1 pacIpOCTpaHEHUE TOMEPEUHBIX U MPOJAO0IbHBIX BOJH.

Konebmromieecs Te10 Kak HICTOYHUK 3BYKa.

3aBUCUMOCTH JJIMHBI BOJIHBI OT YaCTOTHI KOJIEOaHUH.

Habmonenne oTpakeHus U IpeIoMIICHUS MEXaHUYECKUX BOJH.

Habmonenne natepdepeHny U AuPpakiny MEXaHUIECKUX BOJH.

AKyCTHYECKHI pe30HaHC.

CaoiicTBa ynpTpa3ByKa U €ro NpUMEHEHHE.

HaGmoienue cBsi3u TpPOMKOCTH 3BYKa U BHICOTHI TOHA C aMIUTUTYAON U 4aCTOTON KOJIeOaHMiA.

UccnenoBanue CBONCTB 3JEKTPOMArHUTHBIX BOJH: OTPAaXXE€HUE, MPEIOMIICHUE, MOJsIpU3aus,
mudpakius, nHTepepeHIus.

Oo6napyxeHue HHPPAKPACHOTO U YIBTPAPHOIETOBOTO U3TYUCHHIA.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

N3yuenue napameTpoB 3BYKOBOM BOJIHBI.

N3yuenue pacnpocTpaHeHUs 3BYKOBBIX BOJH B 3aMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuka.



[IpsmonuHeliHOE pacnpoCcTpaHeHUEe CBeTa B OJHOpPOAHOUN cpene. JIyu cBeta. ToueyHbIli MCTOYHUK
CBETa.

OtpaxkeHne cBeTa. 3aKOHBI OTpakeHus cBeTa. [locTpoeHne M300pakKeHHWd B IIOCKOM 3epKajie.
Cdepuueckue 3epkana.

[Ipenomiienne cBera. 3aKOHBI TIpeOMIICHUS cBeTa. AOCONIOTHBIA TOKa3aTeslb IMPEIOMIICHHUS.
OTHOCHUTENBHBINA MOKa3aTeNb MpeaoMiIeHus. [I0cTOSHCTBO 4acTOThI CBETAa U COOTHOIIEHHUE JUIMH BOJIH IIPU
Iepexo1e MOHOXPOMATHUYECKOI0 CBETA Yepe3 IPaHMLly pasjiena IByX ONTHYECKUX Cpe.

Xon nydeit B mpusme. Jucnepeus ceeta. CinoxHbIN cocTtaB Oenoro cBera. [[Ber.

[TonHoe BHyTpeHHee oTpaxeHue. [IpenenpHblil yroi NoaHOro BHyTPEHHETO OTPaKEHHUS.

Cobuparomye 1 paccenBaromye JuH3bl. ToHKas nuH3a. DOKYCHOE pacCTOSHUE M ONTHYECKas cujia
TOHKOM JMH3bI. 3aBUCUMOCTh (POKYCHOTO PACCTOSHUS TOHKOHM cepuueckod JHMH3BI OT €€ reOMETpUH U
OTHOCHUTEJIHOTO NTOKA3aTeIsl IPEJIOMIICHUS.

dopmyJia TOHKOH JMH3bL. Y BEJIMYEHUE, JaBAEMOE JIMH30M.

Xon nywa, MPOLIEAUIErO JIMH3Y MOJ IPOU3BOJBHBIM YIJOM K €€ TIJIaBHOM ONTHYECKOM OCH.
[Toctpoenne n300pakeHUN TOUKM U OTpe3Ka MPsSMOIl B COOMPAIOIIMX U PACCEHBAIOLIMX JIMH3aX U HMX
CUCTEMaX.

OnTuueckue nmpubdopsl. Paspemaromiast ciocoOHOCTh. ['11a3 Kak onTudeckas cucrema.

[Ipenenbl TPUMEHUMOCTH T€OMETPUYECKOM ONTHUKHU.

BonnoBas ontuka. Murepdepenuus cBera. KorepeHTHble HMCTOYHUKH. YCIOBUS HAOIIOICHUS
MakCUMyMOB U MHHUMYMOB B HMHTEP(EPEHIMOHHOW KapTUHE OT JBYX KOTE€PEHTHBIX HCTOYHUKOB.
[Tpumeps! Ki1acCHYeCKUX UHTEPPEPEHIIUOHHBIX CXEM.

Hudpakus csera. udpakiuonHas pemeéTka. YcnoBue HAOMIOACHUS TJIaBHBIX MAaKCHMYMOB MpU
MaJeHU MOHOXPOMATHYECKOT0 CBeTa Ha TUPPAKIIMOHHYIO PEIIETKY.

[lonspuszanus ceera.

TexHuyeckue ycTpoicTBa U TEXHOJOTHYECKHE MPOIECCHl: OYKH, Jyma, MEepUCKom, (oToammapar,
MHUKPOCKOII, TMPOEKIIMOHHBIN ammapar, MPOCBETIECHUE ONTHUKH, BOJOKOHHAs ONTHKA, AU(PPAKIMOHHAS
peueTKa.

Hemoncmpayuu.

3aKOHBI OTPAKEHHUSI CBETA.

HccnenoBanue npeioMiaeHus CBETA.

Habntoienne noaHoro BHyTpeHHEro oTpakeHus. MoJienb cBeToBo1a.

HccnepoBanue xoa CBETOBBIX MTYYKOB Yepe3 INIOCKONAPAILIEIbHYIO TUIACTUHY U TPU3MY.

HccnenoBanue cBOWCTB N300paKeHH B THH3aX.

Mopenu MUKpOCKoOMa, TEJIECKOIA.

Habmonenne untepdepeHInm cera.

Habmroienre 11BeTOB TOHKUX TIIEHOK.

Habmtonenue nugpaxkuuu cera.

N3yuenne quppakiinOHHON PEMIETKH.

Habmonenue nudpakiimoHHOTO CIIeKTpa.

Habmronenue aucnepcun cBera.

Habmonenue nonsipusanuu cBera.

[IpuMeHeHne noasporuI0B AJi U3yUYEHUSI MEXaHUUECKUX HaIPSKEHUMN.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

N3mepenne nokazaresns NpeoMIIEHUs CTEKIA.

HccnenoBanue 3aBUCUMOCTH (DOKYCHOTO PACCTOSIHUS OT BEIIeCTBa (Ha MPUMEPE KHUAKUX JIHH3).

N3mepenne poKyCcHOTO pacCTOSHUS PACCEUBAIOIINX JIMH3.

[Tonydenue n300pakeHus B CUCTEME U3 TIOCKOTO 3epKalia U JINH3HI.

[Tonydenue n300pakeHus B CUCTEME U3 IBYX JIUH3.

KoHcTpyrpoBaHue TenecKONMMUeCKX CUCTEM.

Hab6monenue nudpakuuu, nHTEphEepeHIINH U TOISpU3AIIH CBETA.

N3yuenune nonsipuzanuu cBeTa, OTPAXKEHHOTO OT MOBEPXHOCTH JIUAJIEKTPUKA.

N3ydenne naTepdepeHIiny JIa3epHOTO U3ITYICHUS HA ABYX LIENSX.

Habmonenue aucrepcum.

Habmonenue u uccnenoBanue 1upakiinoOHHOTO CIIEKTPA.

N3mepenne nuHbI CBETOBOM BOJIHBI.

[TonydeHue ciekTpa U3My4yeHUs] CBETOMO 1 TIPU TTOMOIITH TU(DPAKIIMOHHON PEIIETKY.

Pa3nes 6. OcHOBBI cleIHAJIBLHOM TEOPHH OTHOCHTEIbHOCTH.



I'panuubl NPUMEHUMOCTH  KJIACCHMYECKOM  MeXaHWkH. llocTynarsl  cnenuanbHOW — TEOpUH
OTHOCHUTEJIbHOCTH.

[IpoctpancTBeHHO-BpeMeHHOM uHTepBaid. [IpeoOpazoBanus JlopeHma. YciaoBue NpPUUMHHOCTH.
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHHE BPEMEHH U COKPAILEHUE JJINHBI.

OHeprusi ¥ UMIYJIbC PEIATUBUCTCKON YaCTULIBI.

CBs13b MaccChl € HEPrUel U UMITYJILCOM PEISTUBUCTCKOM YaCTULIBI. DHEPIUsI OKOSL.

TexHuueckue ycTpocTBa M TEXHOJIOIMYECKUE MPOLECCHl: CIIYTHUKOBBIE MPUEMHUKH, YCKOPUTEIH
3apsKEHHBIX YaCTHULL.

Y4eHnueckui IKCIIEPUMEHT, JIabopaTOpHbIE Pa0OThI, MPAKTUKYM.

Omnpenenenre UMITYJIbCa U DHEPTUU PENIATUBUCTCKUX YacTUll (110 ¢poTorpadusM TPEKOB 3apsiKEHHBIX
YacTUIl B MArHUTHOM TI0JI€).

Pasznen 7. KBanTtoBas ¢pusuka.

Tema 1. KopnycKynapHno-601H0801 0yanusm.

PaBHOBecHOe TemioBoe u3nydeHue (M3aydeHne abcoNOTHO YEPHOro Tena). 3akoH cMenieHus Buna.
I'unoresa Ilnanka o kBaHTax.

®DOoTOHBI. DHEPTHS U UMITYJILC (POTOHA.

®dorordpdexr. Onbitet A. I'. CromeroBa. 3akoHbl ¢GoTodddekra. YpaBHeHHEe ODUHINTEHHA IS
dbotoaddekra. «KpacHas rpanuna» Gorodddexra.

JlaBneHue cBeTra (B YacCTHOCTH, JaBJIEHUE CBETa Ha a0OCOJIOTHO MOTJIOUIAIONIYI0 M aOCONIOTHO
oTpaxkaroiyro nosepxHocts). OnbiTsl 1. H. JIeGenena.

BonnoBeie cBoiicTBa yactuil. Boianer ne bpoiinsa. Jyimaa BosHBI e bpoitis u pasMepsl obmactu
JOKaJIM3alMK JIBIXKYIIEeHcs yacTuibl. KopnyckynsipHO-BOJHOBOM Tyanu3Mm. Jludpakius 3IeKTpOHOB Ha
KpUcCTaJliax.

Crneuunduka u3mepenuit B Mukpomupe. CooTHoueHus Heonpeaenéuuocrei I'eizendepra.

TexHuuyeckue yYCTpOHCTBA M  TEXHOJOTHYECKHE TMPOIECCH:  CIEKTPOMETP, (OTOIIEMEHT,
¢dboToaTUNK, TYHHEIHHBIA MUKPOCKOII, COJTHEUHasi 6aTtapesi, CBeTOAHO/I.

Hemoncmpayuu.

@013 deKT Ha YCTaHOBKE ¢ IUHKOBOM IIIACTHHOM.

HccnenoBanue 3akoHOB BHEIIHETO GoTtodddexra.

HccnepoBanue 3aBUCUMOCTH COITPOTHUBIICHHS TIOJTYIIPOBOAHUKOB OT OCBEIIEHHOCTH.

CBeTOoauOI.

Conneuynas 6arapes.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKmukKym.

HccnenoBanue poropesucropa.

N3mepenue nocrosiHHoM [Inanka Ha ocHOBe uccnenoBanus Gotorddexra.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA YEPE3 CBETOAMO OT HAIIPSIKECHMUS.

Tema 2. @usuka amoma.

OnbITHI IO UCCNEAOBAaHUIO CTpOeHUs aToMa. [Inanerapuas moaens atoma Pesepdopaa.

IToctynatel bopa. M3nyuenue u morniomeHue (HOTOHOB MpU IMEPEXOJe aToMa C OJHOIO YPOBHS
SHEPTUU Ha JPYTOM.

Bunel criektpoB. CEKTp ypOBHEHN HEPTUM aTOMa BOAOPOJA.

CnoHTaHHOE U BBIHYKIEHHOE U31yyeHue ceera. Jlasep.

TexHuyeckue ycTpoWCTBa W TEXHOJOTHYECKHE MPOIECCHI: CIEKTPAIbHBIN aHaln3 (CIEKTPOCKOII),
Ja3ep, KBAaHTOBBIA KOMIIBIOTED.

JHemoncmpayuu.

Mogpens omnbita Pezepdopra.

HaGmroienne nuHeHyaThIX CIIEKTPOB.

YCTpoUCTBO U IEHCTBUE CYETUMKA HOHU3UPYIOLIUX YaCTHLL.

Omnpezenenue JIMHBI BOJHBI JTA3€PHOTO U3JTYUYECHHUS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKmuxym.

HabmtoneHnue nuHeiuaToro crnekrpa.

HccnenoBanue CekTpa pa3peskeHHOI0 aTOMapHOTo BOJIOPO/ia M U3MEpEHHE MTOCTOssHHON Punbepra.

Tema 3. Duszuka amommno20 A0pa u 31eMeHMapPHbLIX YACHUY.

Hyknonnas mozens siipa ['eiizen6epra—lBanenko. 3apan sapa. MaccoBoe uuncino siiipa. M3oromnsl.

PannoaktuBHOCT. Anb(a-pacmnan. DNeKTPOHHBINA U TTO3UTPOHHBIN OeTa-pacnai. ["amma-u3nydenue.



3aKOH paJMOaKTUBHOIO pacnajaa. PainoakTuBHbIE H30TONBI B pupoje. CBOWCTBA MOHU3UPYIOIIETO
u3nyyeHus. BrusHMe paguoaKTUBHOCTH Ha JKMBBbIE OpraHu3Mbl. EcTecTBeHHBI (DOH H3ITydeHUSs.
Ho3umetpusi.

DHeprus CBSI3U HYKJIOHOB B sizpe. SnepHbie cuibl. [{edexT maccer sapa.

Snepusie peakuuu. Jlenenue u cunTe3 sAnep. SAnepHsle peakTopbl. I[IpoGiiemsl ympasisemMoro
TEPMOSIACPHOIO CUHTE3a. DKOJOTUYECKHUE ACTIEKThl Pa3BUTHUS AIEPHOU SHEPTETUKHU.

Meroabl perucTpaluyy U UCCIEI0BAHNS JIEMEHTAPHBIX YaCTHUL.

@yH/aMEeHTalIbHbIE B3auMoOJelcTBUs. bapuonbl, Me3oHbl U JjenToHsl. [IpencraBineHue o
CranpapTHoil Mojenu. KBapk-riirooHHas MOJIENIb aJpOHOB.

®uzuka 3a npeaenamu CtanaapTHol Moaenu. TémHas Marepusi U TEMHasE SHEPTUsL.

EnunctBo ¢uznyueckoil KapTUHbBI MUpA.

TexHuueckue ycTporWcTBa U TEXHOJOTMYECKHE MPOLIECCHI: JTO3UMETp, KaMmepa BuiabcoHa, saepHbIi
peaxkTop, TEpMOsIIEPHBINA PeaKkTop, aToMHast 00M0a, MarHUTHO-pE30HaHCHAsI TOMorpadus.

Yuenuueckuii sxkcnepumenm, nadopamopnusie padomeol, PAKMUKyM.

HccnenoBanue TpekoB YacTuil (110 TOTOBBIM (GoTorpadusim).

HccnenoBanue paanoakTUBHOTO (hOHA ¢ UCIIOIB30BAHUEM JI03UMETPA.

N3ydenue norsiomieHus: 0eTa-4acTUl aIFOMUHHUEM.

Pa3znen 8. JjieMeHTBI aCTPOHOMUM U ACTPOPU3UKH.

Otanbl pa3BUTHS acTpoHOMMH. lIpHkiIagHOe M MHUPOBO33PEHUYECKOE 3HAUYEHHUE ACTPOHOMMHM.
[TpuMeHMOCTh 3aKOHOB (PU3UKHU I 00BICHEHUS MPUPOJIBI KOCMUYECKIX OOBEKTOB.

Meroasl  acTpoHOMHYECKHMX  ucciaeqoBaHuid.  COBpPEMEHHBIE  ONTHYECKUE  TEJECKOIIbI,
paZiMOTENeCKOIbl, BHEATMOC(EepHasi aCTPOHOMHUSL.

Bun 3Bé3anoro He6a. Co3Be3ausi, spkue 3BE3/1bl, IIIAHETHI, UX BUIUMOE ABH)KECHHUE.

Conneynas cucrtema.

Connue. Conneunas akTUBHOCTh. McTounuk sHepruu CosHIa v 3BE37.

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKU. [lnarpaMma «CreKTpalbHbIA KJIACC — CBETUMOCTh». 3BE3/IbI
[JIABHOM  IOCJHENOBATEIbHOCTU. 3aBHUCHUMOCTh «Macca — CBETHUMOCTbY» JUId 3BE31  TJIABHOMU
MOCJIe10BaTeNbHOCTH. BHyTpeHHee cTpoeHue 3B€31. COBpEMEHHbIE MPEACTABICHUS O MPOUCXOKACHUHN U
sBomtonu CoJiHIA U 3BE3/. DTalbl )KU3HU 3BE3.

Mnineunsiii Ilyte — nHama [anaktuka. Ilomoxkenne u nBukenue Connna B [Mamaktuke. Tumbl
rajiakTuk. PajuoranakTuky u kBa3zapel. YEpHbIE ABIPHI B A/Ipax rajlakTUK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon Xab60ma. PazbOeranue ramaktuk. Teopust Bombimoro
B3pbIBa. PEIMKTOBOE H3TyYeHHUE.

MacutabHas ctpykTypa Beenennoil. Meraranaktuka.

Hepeménnsie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue naoniooenus.

HabGmronenuss 3BE€3aHOrO HeOa HEBOOPYKEHHBIM TIJ1a30M C HCIOJIB30BAHUEM KOMITBIOTEPHBIX
MPUJIOKEHUN ISl ONpeAeNieHUs] TMOJIOKEeHUS HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE
co3Be3aus CeBepHOro Moymapus U sipKue 3BE31bl.

Habmonenus B Teneckon JIyHbl, TUIaHeT, TYMaHHOCTEH U 3BE3/IHBIX CKOTUICHUH.

PDu3nyecKuil NPaKTHKYM.

CnocoOsl  u3MepeHus (PU3MYECKHX BETUYMH C HCIOJIB30BAHUEM aHAIOTOBBIX M HH(PPOBBIX
WU3MEPUTENbHBIX TPUOOPOB M KOMIBIOTEPHBIX JATUYUKOBBIX CHUCTEM. AOCOIIOTHBIE M OTHOCUTEIbHbBIE
MOTPEIIHOCTH U3MepeHuil puszndeckux BenudyrH. O1ieHKa TpaHul] MOTPEITHOCTEH.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUN, HCCICNIOBAaHUN 3aBUCHUMOCTEH (DM3MUECKUX BEITUYMH,
MpOBEpKa TMPEATIOKEHHBIX TuUnoTe3 (BbIOOp W3 paboT, OMUCAHHBIX B TEMATHYECKHX pa3fenax
«YYeHHUECKHIA IKCTIEPUMEHT, JTa00paTOPHBIE PAOOTHI, TPAKTHKYM)).

O0o0marmnee noBTopeHue.

OO6o0meHne W cucTeMaTu3alus COAepKaHUA pa3fenoB Kypca «MexaHuka», «MonexkynspHas
bu3MKka W TEePMOAMHAMHKAY, «DIeKTponnHamukay, «KomneGanus u BOJHBI», «OCHOBBI CIENHATLHON
TEOpUU OTHOCUTENLHOCTUY, «KBaHTOBast HU3HKay, «DIEMEHTHI ACTPOHOMHH U aCTPODUZUKI.

Ponbp ¢u3uKuM U acTpOHOMHUU B HKOHOMHYECKOH, TEXHOJIOTMYECKOH, COIMATbHOM M STUYECKOU
cdepax esTeNbHOCTH YelIOBEKa, pOJib M MECTO (PM3UKH U aCTPOHOMHUU B COBPEMEHHOW HAyYHOU KapTHHE
MHUpa, 3HAUYCHHE OMHCATEIbHOU, CUCTEMATH3UPYIOIIeH, OOBICHUTENIBHON U MPOTHOCTUYECKOW (PyHKIIMH
bu3nuecKoil TeOpuH, posib GUINIECKON TeoprH B (HOPMUPOBAHUH TPECTABICHUN 0 (PU3MUECKON KapTHHE
MHUpa, MecTO (GU3MYECKON KapTHHBI MHUpa B OOIIEM psAIy COBPEMEHHBIX EeCTECTBEHHO-HAyUHBIX
MPEICTABICHUI O IPUPOJIE.



MesknpeamMeTHble CBSI3H.

N3yuenne kypca ¢usuku yrayoa€éHHOTOo ypoBHA B 11 Kjacce OCymeCTBISETCS € YYETOM
COJIEPKATENIbHBIX MEXKIIPEIMETHBIX CBSI3eM C KypcamMH MaTeMaTHK{, OHOJIOTHH, XUMHH, reorpa@uu u
TEXHOJIOTUH.

Mesicnpeomemmuvle nOHAMUA, CEA3AHHbBIE C USYUEHUEM MEMO008 HAYYHO20 NO3ZHAHUA: SBICHUE,
Hay4yHbI (akT, runore3a, (Qunyeckas BeIMYMHA, 3aKOH, TEOpUs, HaAONIO/IEHUE, OJKCIEPUMEHT,
MOJIETIUPOBAaHUE, MOJIENb, U3MEPEHHE, MOTPEIIHOCTH H3MEPEHUN, M3MEpHUTeNIbHbIe MpUOopsl, nudpoBas
nmabopaTopus.

Mamemamuka: peuieHre cucTeMbl ypaBHeHUM. Tpuronomerpuyeckue (QpyHKIUU: CHUHYC, KOCHHYC,
TaHI'€HC, KOTAHIM€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXKJIECTBO. BEKTOph M HX MPOEKIMH Ha OCHU
KOOpIMHAT, CJOXKEeHHEe BeKTOpoB. [IpousBoanbie »snemeHTapHblx (yHkuuid. IlpusHakum nompoOus
TPEYTroJbHUKOB, OIpeiejeHHE II0OMAAN II0CKUX GUryp u oobéma Tel.

buonozua: snektpuyeckue SBICHUS B JKUBOM MpHpoje, KojeOaTenbHbIE IBUKEHHUS B KUBOM
MPUPOJIE, DKOJOTUUYECKHE PHUCKU IMPU MPOU3BOACTBE JJIEKTPOIHEPTUH, 3JICKTPOMATHUTHOE 3arpsi3HEHUE
OKpY>KaroIlen cpe/ibl, yIbTPa3ByKOBasi IUarHOCTUKA B MEUIIMHE, ONTHUYECKUE SIBJICHUS B JKUBOU MIPUPO/IE.

Xumusa: cTpoeHUE aTOMOB M MOJIEKYJ, KPUCTAJUIMUECKas CTPYKTypa TBEPABIX Tel, MEXaHU3MbI
00pa30BaHMs KPUCTATUINYECKON PEIIETKU, CIIEKTPAIbHBIN aHAIH3.

T'eozpagpua: ™arHuTHble TONIOCA 3€MIIM, 3aJI€KH MArHUTHBIX pyld, (QOTOChEMKA 3EeMHOM
MOBEPXHOCTH, ceiicMorpad.

Texnonozusa: npuMeHeHNe MOCTOSHHBIX MArHUTOB, 3JIEKTPOMArHUTOB, JIEKTpoABUraTelNb SKkoowu,
reHepaTop MepeMEeHHOro TOKa, HHAYKIIMOHHAS [1€4b, TUHUH JIEKTPOIepead, IeKTPOABUraTeNb, paiap,
paauonpuéMHUK, TeIeBU30p, aHTeHHa, TenedoH, CBY-neub, ynbTpa3ByKoBasi AMATHOCTUKA B TEXHUKE,
MPOEKIIMOHHBIN anmnapar, BOJJOKOHHAs ONTHKA, COJIHEYHAas OaTapes, CHyTHUKOBbBIC MPUEMHUKY, sSAepHAsT
HHEPreTHKA U SKOJOTHYECKHE aCIIEKThI €€ Pa3BUTHSI.

IDTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA IIPOI'PAMMLBI 110 ®U3MKE HA VYPOBHE
CPEJJHEI'O OBLIEI'O OBPA3OBAHMAIMYHOCTHBIE PE3VJIbTATDI

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3yJbTAaThl OCBOCHHS YueOHOro mnpeamera «®Du3uKa» TODKHBI OTpa)karhb
TOTOBHOCTh U CHOCOOHOCTHh OOYYArOMIMXCSl PYKOBOACTBOBATHCS C(OPMUPOBAHHON BHYTPEHHEW MO3UIUEH
JTUYHOCTH, CUCTEMOW [IEHHOCTHBIX OpPUEHTAIN, TO3UTUBHBIX BHYTPEHHUX YOSKIEHUH, COOTBETCTBYIOIIIX
TPaJAULIMOHHBIM IIEHHOCTSM POCCHIICKOTO OOIIecTBa, pacHIMpEeHUE IKU3HEHHOTO OMNbITa U OIbITa
JEeSITEIHOCTH B TPOLIECCE pealn3alliil OCHOBHBIX HAIpPaBIIEHUH BOCIHUTATENBHON AEATEIHLHOCTH, B TOM
YHCJIe B YaCTH:

rpakKIaHCKOT0 BOCTIMTAHUSA:
e chopMHPOBAHHOCTH TPAKAAHCKON MO3UIMH OOYYAIOIIErocs KaK aKTUBHOTO U OTBETCTBEHHOTO
YJIeHa POCCHIICKOTO 00IIECTBa;
® TMPUHATHE TPAJAULIMOHHBIX OOIIEYETTOBEUECKUX TYMAHHUCTUYECKUX U  JAEMOKPATHYECKHX
LICHHOCTEH;

® TOTOBHOCTh BECTH COBMECTHYIO JEATEIbHOCTh B HHTEpecax TPaKAAaHCKOro OOIIecTBa,

y4acTBOBAaTh B CAMOYTIPABICHUH B 00pa30BaTEIbHON OpraHU3allNH;

® yMeHHE B3aMMOJICHCTBOBATh C COLIMAIbHBIMA UHCTUTYTAMH B COOTBETCTBUU C UX (PYHKIHSIMH U

Ha3HAYEHHEM;
® TOTOBHOCTHh K TYMAaHUTApPHOU U BOJIOHTEPCKOM IEATETHHOCTH.
NATPHOTHYECKOT0 BOCTIUTAHUS
¢ chopMHPOBAHHOCTH POCCUICKON IPaKIAHCKOM UACHTHYHOCTH, TATPUOTU3MA,
® I[IGHHOCTHOE OTHOIICHHE K TOCYJAapPCTBEHHBIM CHUMBOJIaM, JOCTHKECHHSIM POCCHICKUX YUEHBIX B
obnactu (GU3UKHU U TEXHHKE.
AYXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSA:
e chopMHPOBAaHHOCTH HPABCTBEHHOTO CO3HAHMS, STHUECKOTO TIOBEICHUS;
® CIOCOOHOCTH OIEHWBATh CUTYallUI0 M TPHHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSACh Ha
MOpaIbHO-HPABCTBEHHBIE HOPMBI U [ICHHOCTH, B TOM YHUCJIE B JCSITEILHOCTH YIEHOTO;
® OCO3HaHHE JTUYHOTO BKJI/Ia B MOCTPOCHHUE YCTOMYHBOTO Oy YIIEro.
3CTETHYECKOr0o BOCIUTAHMSA:



ACTETUYECKOEC OTHOIICHWE K MHpPY, BKJIIOYas ICTETUKY HAYYHOTO TBOPYECTBA, IMPHCYIIETO
(hU3UIEeCKOi HayKe.

TPYAOBOI0 BOCTIMTAHUSA:

WHTEpEC K pa3IndHbIM cdepaM MpoPecCHOHATBHON JESITeIbHOCTH, B TOM YHCIIE CBS3aHHBIM C
(GU3MKOW ¥ TEXHUKOH, yMEHHE COBepIIaTh OCO3HAHHBIA BBIOOP Oyaylield mnpodeccur u
pealln30BBIBATH COOCTBEHHBIC KU3HECHHBIC TIIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHHWIO W CaMOOOpa3oBaHWIO B o0nacTu (pU3WMKM Ha
MPOTSHKECHUH BCCH YKU3HHU.

IKOJOIHYCCKOIro BOCIMTAaHUA:

C(OPMHPOBAHHOCTh ~ DKOJIOTHUECKOW  KYJIBTYpPBI, OCO3HaHHE TJOOAIBLHOTO  XapakTepa
IKOJIOTUYECKUX MPOOIIEM;

IUTAHUPOBAHUE M OCYIICCTBICHUE JCHWCTBUI B OKpYKAalONIEH cpele Ha OCHOBE 3HAHUS IeNed
YCTOMYMBOTO Pa3BUTHS YEIIOBEUECTBA;

pacuIpeHe OmbITa JESITEIbHOCTH SKOJIOTUYECKON HAINpPaBICHHOCTH HAa OCHOBE HMEHOIIUXCS
3HaHUH 1o Pu3MKe.

HEHHOCTH HAYYHOI'O IMO3HAHUSA:

C(OPMHPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO pa3BUTHS
(bU3UYECKON HAYKH;

OCO3HAHHME IIEHHOCTH HAYYHOH JESTEIbHOCTH, TOTOBHOCTh B IPOIECCe H3YYCHUS (PUIUKU
OCYIIECTBIISITh MPOSKTHYIO U UCCIIEIOBATEIBCKYIO JESITEIbHOCTh WHAMBUIYAIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIbTATBI

ITo3HaBaTe1bHBbIe YyHHBepcAIbHbIe y4eOHbIe AeiicTBUSA
Ba3oBble 1oruyeckue geiicTBUA:

CaMoOCTOSITENILHO  (OopMyIHpOBaTH M aKTyaJlM3UpOBaTh MpoOJeMy, paccMaTpuBarh €€
BCECTOPOHHE;

OTIpEICTIATH NN AeSITeIbHOCTH, 3a]]aBaTh MapaMeTPhbl U KPUTEPUH UX TOCTHXKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH U MPOTHBOPEUHUS B PACCMATPUBAEMBIX (PU3UUECKUX SBIICHUSX;
paspabarhiBaTh IJIaH PEIHICHUS MPOOJIEeMbl ¢ Y4E€TOM aHajan3a MMEIOMIMXCS MaTepUalIbHBIX U
HeMaTepUaIbHBIX PECypCOB;

BHOCHUTH KOPPEKTHUBHI B JIEATEIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB IIENISAM, OLIECHUBAThH
PHUCKH MOCIEACTBUN AEATENbHOCTH;

KOOPIUHUPOBATh M  BBHIMOJIHATH paboOTy B  YCIOBHSIX pPEaTbHOTO, BUPTYAIbHOTO U
KOMOMHHPOBAHHOTO B3aUMOICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIIICHUE MPU PEIICHUH )KU3HEHHBIX TPOOIIeM.

Ba3oBble ncciiefoBaTe/ILCKHE JeiiCTBUA.

BIIa/IETh HAYYHOU TEPMHHOJIOTHEH, KIIFOUEBBIMU MOHATHAMHI U MEeTO1aMU (PU3UUYECKON HAYKH;
BIIa/IETh HaBBIKAMH y4eOHO-UCCIIEIOBATEIBCKOM U MPOESKTHON NEATENBHOCTH B 001acTu (pU3UKH,
CHOCOOHOCTBIO W TOTOBHOCTBIO K CaMOCTOSTEIHHOMY TIIOMCKY METOJOB peIIeHUs 3a/aad
(U3MUYECKOTO CoiepKaHUsl, TPUMEHEHHUIO PAa3IMYHBIX METOI0B MTO3HAHMUS;

BIQJIETh BHJAMHU JESATEIBHOCTH 1O TMOJIYYEHHI0O HOBOTO 3HaHUS, €ro WHTEepIIpPETalNH,
peoOpa30BaHUIO U IPUMEHEHHIO B PA3IMYHBIX YUEOHBIX CUTYAIHsIX, B TOM YHCIE TIPU CO3aHUH
y4eOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJISITH IPUYUHHO-CIIEICTBEHHBIC CBS3M U aKTyaJTU3UpOBATh 33/1auy, BBIABUTATh THIOTE3Y €€
pelleHus, HAXOIUTh apTyMEHTHI [Tl JOKa3aTeIbCTBA CBOUX YTBEPXKACHMIA, 331aBaTh apaMeTphl
U KPUTEPUU PEILICHHUS;

aHAJIM3UPOBATH TMOJIYYCHHBIE B XOJ€ PEUICHUS 3a/layil Pe3ydbTaThl, KPUTUYECKH OIEHUBATH UX
JIOCTOBEPHOCTb, POTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSIX;

CTaBUTH U (POPMYIHPOBATH COOCTBEHHBIE 33]]a4l B 00pa30BATEIbHOM 1€ATEILHOCTH, B TOM YHCIIE
MIpH U3yYeHUH (PU3UKU;

JlaBaTh OLEHKY HOBBIM CUTYAIUsM, OIIEHUBATh IPUOOPETEHHBIH OIIBIT;

YMETb MEPEHOCUTh 3HAHUS 10 (PU3HKE B MPAKTUUYECKYIO 00JIaCTh KU3HEACSITEIbHOCTH;

yMETb UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeill;

BBIIBUTATh HOBBIE UJICH, TIPeJIaraTh OPUTHHAIBHBIE MOAXOAbI U PEIICHNUS;

CTaBUTH MPOOIEMBI U 3a]1a4H, TOMYCKAIOIINE ATbTePHATHBHBIC PEIICHUS.

Pabora ¢ undopmanmeii:



BJIa/IETh HaBBIKAMH MOJyuyeHUs: HHPOpMaK (U3NYECKOTO CONEPKAHUS U3 UCTOYHUKOB Pa3HBIX
TUIIOB, CaMOCTOSITENIbHO OCYILECTBJIATh MOMCK, aHAJW3, CHUCTEMAaTH3allMI0 U HHTEPHPETALUIO
nH(pOpMaLIUY PA3IUYHBIX BUAOB U (GOPM IPEICTABICHNUS;

OLICHUBATh JOCTOBEPHOCTH HHPOPMAIIHH;

UCIIOJIb30BaTh CpeACTBa MH(GOPMALMOHHBIX UM KOMMYHHKAIIMOHHBIX TEXHOJIOTUH B pEIICHUU
KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OPTraHU3allMOHHBIX 3aad C CcoONoJeHHeM TpeOoBaHUM
SPrOHOMHUKH, TEXHHKH O€3011aCHOCTU, TMTHEHBI, pecypcocOepeeHus, MPaBOBbIX U ITHYECKHUX
HOPM, HOPM HHPOPMAIIMOHHOM 6€30acHOCTH;

CO3/1aBaTh TEKCThl (PU3NYECKOrO COJCP)KAHUS B PA3NIMUYHBIX (popmarax ¢ yd4€TOM Ha3HAYCHUS
uHpopMallUd M LENeBOW ayJUTOPHH, BbIOMpas ONTHUMAalbHYI0 (QOpMYy HpPEICTaBICHUS U
BU3YaIH3aI1H.

KoMMyHHMKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe JeiiCTBUS:

OCYIIECTBJIATH OOIIEHNE HAa YpOoKaX (DM3UKKH ¥ BO BHEYPOUHOH JESITCIBHOCTH;

pacro3HaBaTh MPEANOCHUIKH KOH(MIMKTHBIX CUTYAIlUH U CMATYAaTh KOH(IUKTHI;

Pa3BEPHYTO M JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCIOJb30BAHUEM SI3BIKOBBIX CPEJICTB;
MMOHUMATh W UCITOJI30BaTh MIPEUMYIIECTBA KOMAHIHOW U WHIUBUIYAIbHOU PabOTHI;

BBIOMPATh TEMAaTUKy M METOJbl COBMECTHBIX JCHCTBHHA C Yy4€TOM OOIIMX HWHTEPECOB U
BO3MOKHOCTEH KaXKA0I0 YWieHAa KOJJICKTHBA;

MPUHUMATH 11€JId COBMECTHOM JEATEIbHOCTH, OPraHU30BbIBATh U KOOPJAUHUPOBATH JAEHCTBUS IO
€€ JOCTHXKCHHUIO: COCTaBIATH IUIAH JEUCTBUM, paCHpeneisaTh poJM € Y4YETOM MHEHUU
Y4aCTHUKOB, O0CYX/IaTh Pe3yJIbTaThl COBMECTHON pabOTHI;

OLICHMBATh KaueCTBO CBOEr0 BKJIaJa M KaXJIOTO yYacTHHMKAa KOMaHAbI B OOIIMI pe3ynbTar Mo
pa3pabOTaHHBIM KPUTEPHSIM,

npejjaraTh HOBBIE TIPOCKTHI, OILICHUBATh MJAEM C TMO3UIMUU HOBHU3HBI, OPUTHMHAIBHOCTH,
MPAaKTUYECKON 3HAYNMOCTH;

OCYUIECTBJIATh MO3UTUBHOE CTPATETMUYECKOE IMOBEJACHUE B PA3IUYHBIX CUTYalUsX, MPOSIBISATh
TBOPYECTBO U BOOOPAKECHHE, OBITh HHHIIMATHBHBIM.

PeryisiTuBHbIE YHHBepPCaJbHbIEe yUeOHbIe AeiicTBUS
Camoopranmszanms:

CaMOCTOSITENIFHO ~ OCYIIECTBIIATh TO3HABATENBHYIO JEATENIBHOCTh B o00JacTd (UBUKH U
aACTPOHOMHUHU, BBISIBJIATH TPOOJIEMBI, CTAaBUTH U (POPMYITUPOBATH COOCTBEHHBIE 33/1a4H;
CaMOCTOSITEJIbHO COCTaBJIATh IUJIAaH PEIICHUS Pacy€THBIX M KAayeCTBEHHBIX 3ajay, IUIaH
BBITIOTHEHUSI TPAKTHYECKOH paboThl ¢ Yy4ETOM HMEIOLIUXCS PEeCypcoB, COOCTBEHHBIX
BO3MOYHOCTEU U MPEAINIOYTEHNM;

J1aBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacimupsaTh paMKH y4eOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHUL;

JieNaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCThH 32 PEIICHHE;
OLICHUBATh MPHOOPETEHHBIN OTIBIT;

croco0cTBOBaTh (POPMHUPOBAHUIO M TPOSBICHUIO SPYIUIMH B 00MacTH (PU3UKU, MOCTOSHHO
MOBBIIIATH CBOW 00pa30BaTeNbHbIN U KYJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, 3MOLMOHAJIbHBIA HHTEJLJIEKT:

JaBaTh OLICHKY HOBBIM CHUTYaIlUsIM, BHOCHUTb KOPPEKTHUBBI B JESITEIbHOCTb, OLEHUBATh
COOTBETCTBHUE PE3YJILTATOB LIEIISM;

BJIaJIeTh HAaBBIKAMH II03HABATENIbHOW peQIIeKCMH KaK OCO3HAaHHUS COBEpIIAeMbIX NIEHCTBUN U
MBICIIUTENBHBIX MTPOLIECCOB, UX PE3YNbTATOB U OCHOBAHMIA;

UCIOJIb30BaTh MPUEMBI peIeKCHH IS OLIEHKH CUTYaIH, BEIOOpa BEPHOI'O PELICHNUS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO NIPUHUMATD PEILIECHUS 10 UX CHUKEHUIO;

MPUHUMATh MOTUBBI U APTYMEHTHI IPYTUX NP aHAJIM3€ PE3YNIbTAaTOB ACATEIbHOCTH;

MPUHUMATD ce0s, TOHUMast CBOM HEJOCTATKU U JIOCTOMHCTBA;

MPUHUMATh MOTUBBI U APTYMEHTHI IPYTUX NP aHAJIM3€ PE3YNIbTAaTOB ACATEIbHOCTH;

MIPU3HABATH CBOE MPABO U MPABO JPYTUX HA OLIMOKH.

B mpormecce NOCTHXKEHUS! JTUYHOCTHBIX PE3YJIbTaTOB OCBOEHHUS MPOTpamMMbl MO (U3MKE Ui YPOBHS
cpeaHero oOmero o6pa3oBaHMs y OOYYarOIIMXCS COBEPIIEHCTBYETCS SMOLIMOHAIBHBIM HHTEJUIEKT,
npenoiararomuil copMUPOBaHHOCTb:

CaMOCO3HaHM, BKIIIOYArOIICTro CIIOCOOHOCTH IMIOHMMATh CBOE OMOIIMOHAJIbHOC COCTOAHUC, BUACTD
HaIlpaBJICHUA pa3BUTUS COOCTBEHHOM SMOIIMOHAJILHOM C(I)epbl, OBITh YBCPCHHBIM B 0666;



CaMOpETYJIMPOBAHUS, BKIIOYAIONIETO CAMOKOHTPOJb, YMEHHE NMPUHHUMATh OTBETCTBEHHOCTH 3a
CBOE TIOBEICHUE, CITOCOOHOCTh aIaTHPOBATHCS K SMOIMOHAIBHBIM M3MEHEHHSIM U TPOSIBIISTH
THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHBAIIMH, BKIIOYAIOMIEH CTpEMIICHUE K JTOCTHIKCHHIO IIETTH U YCIIEeXY, ONTHMHU3M,
WHUIIMATUBHOCTh, YMEHHUE JIEHCTBOBATh, UCXO/ISI U3 CBOMX BO3MOXKHOCTEH;

AMITATUH, BKITFOYAIOIIEH ClIOCOOHOCTh TOHUMATh SMOLIMOHATIBHOE COCTOSTHUE IPYTUX, YUUTHIBAThH
€ro MPH OCYIIECTBICHUH OOLICHHUS, CIIOCOOHOCTh K COUYBCTBHIO U CONIEPEKUBAHUIO;
COITMAJILHBIX HAaBBIKOB, BKJIFOUYAIOIIMX CIIOCOOHOCTh BBICTPAWBaTh OTHOIICHHS C JIPYTUMHU
JOABMH, 3a00THTHCS, IPOSIBIISTh HHTEPEC U PAa3peIIaTh KOH(DIUKTHI.

I[NPEAMETHBIE PE3VIJIBTATHI

K xouny oOyuenust B 10 knacce npenMeTHBIE Pe3yabTaThl Ha YIIIyOJEHHOM YPOBHE JOJDKHBI OTPaXKaTh
c(OPMHPOBAHHOCTH Y O0YJAIOIIUXCS YMEHUI:

MOHUMATh POJIb (PU3MKK B SKOHOMHUYECKOH, TEXHOJIOTHYECKOH, IKOJIOTHYECKOM, COMMATBHOU U
THYECKOU cepax NesATeTbHOCTH YelIOBEKa, POJib U MECTO (PM3UKU B COBPEMEHHOW HAyYHOMH
KapTHHE MHpa, 3HAUYCHHE ONUCATENbHOH, CHUCTEeMAaTU3UPYIOIIeH, OOBICHUTEIBHOW |
MIPOTHOCTUYECKON (DYyHKIMI (U3MYECKONH TEOpUM — MEXaHWKH, MOJICKYISIPHOW (QH3UKU U
TEPMOJWHAMUKH, POJb (U3UYECKON TeOpuu B (OPMHPOBAHWU TPEACTABICHUNH O (PU3MUECKOU
KapTUHE MUPA;

pa3nuyath YCIOBHS NPUMEHHMOCTH MOJAENeH (QHU3MUECKUX Teld M TPOIECCOB (SIBICHHM):
WHepIUanpHas CUcTeMa OTcuéra, aOCOJMIOTHO TBEPHOE TENO, MaTepuaibHas TOYKa,
PaBHOYCKOPEHHOE JBIJKEHHE, CBOOOJHOE TajJieHWe, aOCONOTHO ympyras JaedopManus,
aOCOJIOTHO yNpyroe W aOCONIOTHO HEYNPYroe CTOJKHOBEHHsS, MOJEIHM Ta3a, >KUIKOCTH U
TBEPAOro (KpPUCTAUNIMYECKOT0) Tea, UACAIbHBIM Tra3, TOUYEYHBIH 3apsii, OIHOPOJIHOE
JIEKTPUYECKOE MOJIE;

pa3nuyarh yCioBUS (TpaHMIBI, OO0JIACTH) NPHUMEHUMOCTH (U3UYECKHX 3aKOHOB, IOHUMATH
BceoOImMid xapakrep (pyHIaMEHTaIbHBIX 3aKOHOB M OTPAHWYCHHOCTH HMCIIOJIb30BAaHMS YaCTHBIX
3aKOHOB;

aHAJIM3UPOBaTh U OOBACHATHP MEXAHWYECKUE MPOLIECCHl M SBJICHUS, HCIOJIb3ysl OCHOBHBIE
MOJIOKEHHUS M 3aKOHbl MEXAaHUKH (OTHOCHUTEIBHOCTh MEXAHHMYECKOI'O JIBUKEHUS, (HOPMYIIbI
KMHEMAaTUKH pPaBHOYCKOPEHHOTO JBMJKEHHUS, IpeoOpa3oBaHus [amunmes [isi CKOpPOCTH U
repeMenieHus, 3akoHbl HpIOTOHA, NPUHOMI OTHOCUTENBHOCTH ['anmmies, 3aKOH BCEMHUPHOIO
TATOTEHHUS, 3aKOHBl COXPAHEHMsI MUMIYJIbCa M MEXaHMYECKOH SHEepruH, CBsI3b padOThl CHIIBI C
M3MEHEHHEM MEXaHUYeCKON »HHEpPruM, YCIOBUS paBHOBECHsI TBEPAOro Tena), MpU 3TOM
HCIIOJIB30BAaTh MAaTEMaTUYECKOE BBIPAKEHUE 3aKOHOB, YKa3blBaThb YCJIOBHUS IPUMEHHMOCTHU
(¢u3nuecKnx 3aKOHOB: IpeoOpazoBaHuil ['anuies, BTOporo M TpeThero 3akoHOB HbIOTOHa,
3aKOHOB COXPaHEHUS UMITYJIbCA U MEXaHUUYECKOW SHEPIUH, 3aKOHA BCEMUPHOTO TATOTECHHUS;
aHAJIM3UPOBATh U OOBSICHATH TEIUIOBBIE MIPOLIECCH] U SBJIEHUS, UCIOJIb3YSl OCHOBHBIE MOJIOXKEHUS
MKT u 3aK0HBI MONEKYISIPHON (PU3UKU U TEPMOAMHAMUKH (CBSI3b JABJICHMS MI€aIbHOTO raza co
CpelHEeW KMHETUYECKON SHEPIrHel TEIUIOBOrO JBMKEHMS M KOHLEHTpALUEH €ro MOJEKYJ, CBA3b
TEMIIEpaTyphl BEIIECTBA CO CPEAHEN KMHETUYECKON SHEPruel TEIJIOBOTO JBHKEHHUS €ro YaCTHIL,
CBA3b JIABJICHUS MICAIBHOIO ra3a ¢ KOHLEHTpalUel MOJEKYJ M €ro TEMIIEpaTypoi, ypaBHEHUE
MenneneeBa—Knaneiipona, NepBblii 3aKOH TEPMOAVHAMHUKH, 3aKOH COXPAaHEHHUs DHEPIUH B
TEIUIOBBIX TIPOIECCax), IPU D3TOM HCIOJB30BaTh MAaTE€MaTHYECKOE BBIPAKEHUE 3aKOHOB,
YKa3bIBaTh yCIOBUS IPUMEHUMOCTH ypaBHeHUs MeHeneeBa—Kanelpona;

AQHAJIM3UPOBATh U OOBICHATH JJIEKTPUUYECKUE SIBIICHUS, MCIONb3ysd OCHOBHBIE MOJIOKEHUS U
3aKOHBI DJIEKTPOJMHAMUKU (3aKOH COXpAHEHMs DJJIEKTPUYECKOro 3apsna, 3akoH Kyiona,
MMOTEHIMAIBHOCTh 3JIEKTPOCTATUYECKOTO ITOJISI, IPUHIMI CYNEPIO3ULIUN 3JIEKTPUUECKUX IOJEH,
IIPU TOM YKa3bIBas yCIOBHMS NPUMEHUMOCTH 3akoHa KynoHa, a Takke NPaKTUYECKH Ba)KHbIC
COOTHOIIEHUS: 3aKOoHbI OMa g y4yacTKa LeNu W JJIsl 3aMKHYTOM 3JIEKTPUYECKOW LIEeNH, 3aKOH
Jlxoymsi—Jlenna, mpasuia Kupxroda, 3akonst Dapanes 11 2JIEKTPOIN3a);

OTNHCHIBATh (PU3NYECKUE MPOIIECCH] U SBIIEHUS, UCIONb3Ys BEIUYUHbBI: IEpEMEIICHHUE, CKOPOCTb,
YCKOPEHHE, UMIYJbC T€Ja M CUCTEMBI TE€J, CHJIa, MOMEHT CHJIbI, JABJICHHUE, IMOTEHLIHAJIbHAS
SHEprus, KHHETHYECKasi SHEPrusi, MeXaHudeckasi SHeprusi, paboTa CHUJIbl, IEHTPOCTPEMHUTEIHHOE
YCKOPEHHE, CUJIa TSHKECTH, CHIIA YIIPYTOCTH, CHJIA TPEHHUSI, MOIIHOCTh, SHEPTHs B3aUMOICHCTBUSA



Tena ¢ 3emiéil BOMM3K e€ MOBEPXHOCTH, IHEPTHs yHpyroi nedopmanuu npyKUHbI, KOTUYECTBO
TEIUIOThI, abCONIOTHAsE Temmeparypa Tena, paboTa B TepMOAMHAMUKE, BHYTPEHHSS SHEPTHUA
UJeaIbHOTO OJHOATOMHOIO Ta3a, paboTa UAEaIbHOTO ra3a, OTHOCUTEIbHAS BIAXKHOCTh BO3/1yXa,
KIIJ] uaeanbHOro TEMIOBOTO ABUTATENS; AIEKTPUUECKOE T0JIe, HAMPSKEHHOCTD 3JIEKTPUUECKOTO
MoJis, HANpsHKEHHOCTh IMOJIE TOYEUHOTO 3apsja WIM 3apsHKEHHOTO Iapa B BakyymMe U B
OUDJIEKTPUKE,  MOTEHLMAT  JJEKTPOCTATHUYECKOTO  TMOJisA,  Pa3HOCTb  IOTEHIUAJOB,
ANEKTPOABIIKYILAs CHJIA, CHJIa TOKa, HANpPSDKEHUE, MOIIHOCTh TOKAa, JJIEKTpUYecKas EMKOCTh
IJIOCKOTO KOHJIEHCATOpa, COMPOTUBIIEHUE YYaCTKa IEMH C MOCJIEe0BATEIbHBIM U MMapaJlIeIbHBIM
COEIMHEHUEM PE3UCTOPOB, SHEPTHUS AIEKTPUUECKOTO MOJIsI KOHJEHCATOPa;

OOBSICHATL OCOOEHHOCTH TMPOTEKaHUS (UINYECKUX SBJICHHUM: MEXaHWYECKOE JIBHIXKEHUE,
TEIUIOBOE JIBIDKEHUE YACTHI[ BEIEeCTBA, TEIJIOBOE paBHOBECHE, OPOYHOBCKOE IBUKEHHE,
muddy3us, uclapeHue, KUNEHHWEe U  KOHJCHCAlMs, IUIaBIEHHE U  KpUCTaUIM3alus,
HAIpPaBJIEHHOCTh TEIUIONEPENaun, OJJIEKTPU3ALUs TeJ, AKBUIOTEHIIMAIbLHOCTh MOBEPXHOCTHU
3apsSHKEHHOTO MTPOBOAHHKA;

MPOBOAUTHh HUCCIIEJOBAHHE 3aBUCUMOCTH OJHOM (M3MUECKON BEIUYMHBI OT JApPYyrol c¢
UCIIOJIb30BAaHUEM IMPSMBIX H3MEPEHHM, NMPU 3TOM KOHCTPYUPOBATH YCTAaHOBKY, (DUKCHpPOBATh
pe3yNbTaThl IMOJYYEHHON 3aBUCUMOCTH (PU3MYECKHX BEIMYMH B BUIE TpapUKOB C Y4ETOM
aOCOIIOTHBIX MOTPENIHOCTE U3MEPEHUH, 1eJIaTh BHIBOBI 10 PE3yIbTaTaM UCCIIEI0BAHUS;
MIPOBOAUTHh KOCBEHHbIE M3MEpPEeHMs] (PU3NYECKUX BEIUYHMH, MPU 3TOM BHIOUpATh ONTHUMAIbHBIN
METOJlT WM3MEpPEHHUs, OIECHUBATh aOCOJIOTHBIE M OTHOCHTEIBHBIC TOTPEHIHOCTH MPSIMBIX U
KOCBEHHBIX U3MEPEHHUI;

MPOBOAUTHh OMNBITHI MO MPOBEPKE MPEIIOKEHHOW THUIOTE3bl: IUIAHUPOBATh AKCIIEPUMEHT,
coOupaTh IKCHEPUMEHTAIbHYIO YCTAaHOBKY, aHAJIM3UPOBATh MOJYUYEHHBIE PE3yIbTaThl U JAENaTh
BBIBOJI O CTaTyce MPEIOKEHHOM TUIOTE3bI;

coOroaTh mpaBmiia 6€30MacHOr0 TpyJa MpU MPOBEIACHUH HCCIEIOBAaHUI B pamMKax y4eOHOTro
OKCIIEPUMEHTA, MPAKTUKyMa M Y4eOHO-HCCIENOBATENbCKOW U TMPOEKTHOM MAESITENbHOCTU C
HCIOJIb30BaHUEM U3MEPHUTEIBHBIX YCTPONUCTB U 1a0OpaTOPHOTo 000PYAOBAHNUS;

pemats pacu€THble 3a7aud C SIBHO 3aJaHHOW M HESBHO 3a/IaHHOM (M3MYECKON MOJeNblo: Ha
OCHOBAaHUM aHalIM3a YCJIOBHUS OOOCHOBBIBaTH BBHIOOp (pU3MUECKOW MOJAENH, OTBEYalolIeH
TpeOOBaHUSAM 3aJaud, NPUMEHATH (OPMYIbI, 3aKOHBI, 3aKOHOMEPHOCTH U TMOCTYJaThl
(bu3MYeCKUX TEOPHl MpU UCIOIB30BAHUN MAaTEMAaTUYECKHX METOJIOB PEIICHUs 33a/1a4, IPOBOIUTH
pacuéThl Ha OCHOBAHMM HMMEIOIIMXCS JAaHHBIX, aHAM3UPOBATh PE3YyIbTaThl U KOPPEKTUPOBATH
METO/Ibl PELICHNUS C YYETOM MOJYUYEHHBIX PE3YyJIbTaTOB;

pelaTh KauecTBEHHbIE 3a/laud, TpeOylolue MpUMEHEHHs 3HaHWN U3 pasHbIX pa3fesioB Kypca
¢u3uKK, a TakKe WHTErpalud 3HAHUM U3 JAPYIMX IMPEeIMETOB €CTECTBEHHO-HAyYHOIrO IIMKIIA:
BBICTPAauMBaTh JIOTUYECKYIO LENOYKY PACCYXACHUM C ONOpPOH Ha M3yYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUECKUE SIBICHMUS;

UCMOJb30BAaTh TEOPETHUUECKUE 3HAHUSA I OOBSCHEHMS OCHOBHBIX HPUHIUIIOB pPalbOTHI
M3MEPUTENBbHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB M TEXHOJIOTHYECKUX MTPOLIECCOB;

MPUBOANTE MIPUMEPHI BKJIa/1a POCCUMCKHUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, B
00BSICHEHHUE MPOLIECCOB OKPYKAIOIIEro MUpa, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;
aHAJM3UpPOBaTh M OLEHHWBATh MOCJIEJICTBHS OBITOBOM W MPOU3BOJICTBEHHON JEATEIBHOCTH
YeJI0BEeKa, CBS3aHHOH ¢ (pu3nueckMMM mpoleccamu, ¢ MO3ULUI HKOJOTHUECKo 0e30macHOCTH,
IIPEICTAaBICHUM O palMOHAJIbHOM IPHUPOJONOIb30BAaHUH, a TAKXKE Pa3yMHOM HCIOJIb30BaHUU
JOCTH)KEHUM HAyKU U TEXHOJIOTMH JJIs 1albHENIIEro pa3BUTHS YEI0BEYECKOTr0 O0IECTBA;
IPUMEHATh pa3inyHble CcHocoObl paboTel ¢ HHMOpManueid (U3NYECKOr0 COJEpKaHUS C
UCIOJIb30BAHUEM COBPEMEHHBIX MH(OPMAIIMOHHBIX TEXHOJOTMHA, IMPH 3TOM HCHOJIb30BATh
COBpEMEHHBbIe HMH(OPMAIMOHHBIE TEXHOJIOTUU Ui TOMCKa, MepepadOTKU M TNpeabsBICHUS
y4yeOHOM W HayyHO-NOMYJSPHOM uWHPOpMalUU, CTPYKTYPUPOBAHUS M HUHTEPIPETALUU
uHbOpMalUY, TOJIYYEHHOM M3 pPa3IUYHBIX HCTOYHUKOB, KPUTHYECKH aHAIN3UPOBATH
MoJTy4aeMyro HH(POPMALIMIO U OLIEHUBATh €€ JOCTOBEPHOCTh KaK HA OCHOBE MMEIOIIMXCS 3HAHUM,
TaK ¥ Ha OCHOBE aHaJIM3a HCTOUYHUKA MH(OpMaIi;

MPOSIBJISITh OPraHU3allMOHHbIE M T03HABAaTEJIbHBIE YMEHHUS CaMOCTOSTEIBHOIO IMPHOOpPETEeHUs
HOBBIX 3HaHUI1 B ITpoIiecce BHITOJHEHUS MPOSKTHBIX U Y4eOHO-UCCIe0BATENbCKUX PadoT;
paboTaTe B TpyIIe C MCIOJHEHHEM pa3IUYHBIX COLMAIBHBIX pOJIEH, IUIAHUPOBaTh pPaboOTy
TPYIIIBL, PAlMOHATIBHO PACHPENEATh AEATENbHOCTh B HECTAHJAPTHBIX CUTYaLUsAX, aJeKBAaTHO
OLIEHUBATh BKJIAJ KaXI0T0O U3 YUaCTHUKOB I'PYIIIBI B PELICHUE pacCMaTPUBAEMOi POOIIeMbI;



MPOSIBJISITE MOTHBAIMIO K Oynymedl mpodecCHOHATBbHON NEeSTETPHOCTH MO CIEIHATbHOCTSIM
(hUBUKO-TEXHHUECKOTO MPODHUIISL.

K xonny oOyuenusi B 11 knacce nipeIMeTHbIE pe3ylbTaThl Ha YIIyOJEHHOM ypOBHE JOJDKHBI OTPaXkaTh
c(OpPMHUPOBAHHOCTH Y O0yUaIOUINXCS YMEHHI:

MMOHUMATh POJIb PU3UKU B IKOHOMUYECKOM, TEXHOJIOTHUYECKON, COIIMAIbHOM M 3TUYECKOil cdepax
NeSITeIbHOCTH YeJIOBEeKa, POJib U MeCTO (M3UKH B COBPEMEHHON HAay4yHOW KapTHHE MHpa, POJb
aCTPOHOMHHU B TMPAKTUYECKOW NEATEIbHOCTH 4YeNOBEKa W JaJbHEWIEM HayYHO-TEXHHUYECKOM
pa3BUTHH, 3HAYCHHE OMHCATEIbHON, CHCTEMAaTU3UPYIOIIEH, OOBSICHUTENbHOM U TPOrHOCTHYECKON
byHKIUH QU3NUEeCKOH TEOpUHU — DIIEKTPOJMHAMUKHU, CIIEUUATBHOW TEOPUM OTHOCHTEIHHOCTH,
KBaHTOBON (U3UKHU, posib (pU3NMUECKON Teopuu B (HOPMUPOBAHUM MPECTABICHUM O (PU3NUeCcKOn
KapTUHE MUpa, MECTO (pU3MUEeCcKOW KapTUHBI MUpPA B OOILIEM Py COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX IPEICTABICHUN O IPUPOJE;

pasnuyarh YCJIOBHUS NPUMEHHMOCTH MoJenei (U3NYECKUX TeJN M IPOLECCOB (SIBICHUMN):
OJTHOPOJIHOE BJIEKTPUYECKOE U OJHOPOJHOE MAarHWTHOE IIOJIs, TapMOHUYECKHe KoyeOaHus,
MaTEeMaTHYeCKU MAasSTHUK, WJCalIbHBIA TMPYKUHHBIM MAasSTHUK, TapMOHUYECKHE BOJHBI,
UJealbHbI KoneOaTeNbHbIl KOHTYp, TOHKas JIMH3a, MOJeNeld aromMa, aTOMHOIO sjpa U
KBaHTOBOI MOJIEJIU CBETA;

pasnuyath yciaoBHUsS (TpaHUIlbl, 00JIACTH) MPUMEHUMOCTH (PU3MYECKHX 3aKOHOB, MOHHUMATh
BceoOmil xapaktep (pyHIaMEHTAIbHBIX 3aKOHOB M OTPAHUYEHHOCTH HCIOIB30BAHHUS YACTHBIX
3aKOHOB;

aHAJIM3UPOBATh M OOBICHITH 3JIEKTPOMArHUTHBIE MPOIECCHl M SBJICHHS, UCIOJIb3YsS OCHOBHBIE
MOJIOKEHUS M 3aKOHBI DJIGKTPOJAWHAMUKH M CIHEIHAIbHON TEOPUU OTHOCUTEIBHOCTH (3aKOH
COXPaHEHHUS DIIEKTPUYECKOro 3apsiaa, cuiia Ammepa, cuia JlopeHia, 3aKOH 3JIE€KTPOMarHUTHON
uHaykuuu, npasuwio Jlenna, cBs3p DJC caMOMHIYKIMHM B DJIEMEHTE SJEKTPUUECKON IeMH CO
CKOPOCTBIO H3MEHEHHS CHJIBI TOKa, TIOCTYJaThl CHEUUaIbHOW TEOPUH OTHOCHUTEIHHOCTH
DHHIITeHA);

aHAJIM3UPOBaTh M OOBSCHITH KBAaHTOBBIE MPOLECCHl W SBICHUS, HCIONb3YS IOJOXKEHHUS
KBaHTOBOHN (u3uku (ypaBHeHHe DWHIITEWHHa ans Gorodddekra, MepBelid U BTOPOH MOCTYIAThI
bopa, mnpuHmMnm cooTHoueHus HeomnpenenéHHocTtel ['eifseHOepra, 3akOHBI COXpaHEHUS
3apsA0BOTO M MAacCOBOTO YHCENl M JHEPrUU B SJAEPHBIX PEAKIMAX, 3aKOH PaJHOaKTUBHOTO
pacmazna);

ONHUCHIBaTh (U3UYECKUE TPOLECCHl M SBJICHUSA, KCIOJb3Ysl BEJIMYMHBL: HaNpsHKEHHOCTh
JIEKTPUUYECKOTO TMOJIs, IMOTEHUHUAl HJIEKTPOCTATUYECKOTO TMOJI, Pa3HOCTh MOTEHIMAJIOB,
ANEKTPOABIIKYILAS CHUJIa, WHAYKIHUS MarHUTHOTO TIOJNS, MAarHUTHBIN TOTOK, cuia Awmmepa,
UHAYKTUBHOCTb, JJIEKTPOJABIKYIIAas CHJIA CAMOMHIYKIIMM, SHEPrusi MarHUTHOIO TOJIA
MIPOBOJIHUKA C TOKOM, PEISTUBUCTCKUN UMIYNbC, MOJTHAsL SHEPTUsi, SHEPTUs MOKOsI CBOOOTHOM
YaCTHUI[bl, SHEPTHS U UMITYJIbC (POTOHA, MACCOBOE YUCIIO U 3apsijl AApa, SHEPTHsl CBA3U s/pa;
OOBSICHATE OCOOEHHOCTH TPOTEKAHUS (U3UUECKUX SIBICHHM: 3JIEKTPOMAarHUTHAS HWHJIIYKIIMS,
CaMOMHJIYKIIHsI, pe30HAaHC, UHTep(dEepeHLIUs BOJH, NU(PaKIMs, JUCTIEPCUs, TIOJHOE BHYTpEHHEe
oTpaxkeHue, poroznekTpuueckuit a3pdexr (poroaddekr), anbda- n 6era-pacnasl saep, ramMmma-
U3Iy4YeHue sep, Gu3ndeckue IpUHIMIBI CIEKTPAIbHOI0 aHajIu3a U paboThl Ja3epa;

OIIpeJIeNIATh HANpaBJICHWE MHIYKIIMM MAarHUTHOTO IOJISi MPOBOJHUKA C TOKOM, CHJIBI AMIepa U
cuisbl JIopeHua;

CTPOUTH U300paKEHHE, CO3/IaBaeMO€e IIOCKMM 3€pKaJloM, TOHKON JIMH30M, U PacCUUTHIBATH €T0
XapaKTePUCTHKHU;

MPUMEHSATh OCHOBOIOJIAraloife acCTPOHOMUYECKUE MOHATHUS, TEOPHUH M 3aKOHBI JJI aHAIN3a U
O0BsICHEHUS! (PU3MUECKUX MPOLECCOB, MPOMCXOJAIMNX B 3BE3/1aX, B 3BE3IHBIX CUCTEMaX, B
MEXTaJlaKTHYECKOM cpefie; NBHKEeHUs HeOEeCHBIX Tell, SBOJIIOLNY 3BE3 U BeenenHoii;

MPOBOJIUTH HCCIEOBAHUE 3aBHUCUMOCTEH (M3MUECKUX BEIWYMH C HCIOJIb30BAHUEM MPSMBIX
U3MEpEeHuH, MpU 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (PUKCHpOBATH pE3yNbTaThl IMOJYy4YECHHOH
3aBUCUMOCTH (PM3UUECKUX BEIMYMH B BUJAE I'paUKOB C Y4ETOM aOCONIOTHBIX MOTrPEIIHOCTEN
M3MEPEHUH, eNaTh BHIBOJIBI IO PE3YNIbTaTaM UCCIIEI0BaHUS;

IIPOBOJIUTH KOCBEHHBIE M3MEpPEHUs] (PU3UYECKUX BEIMYMH, NMPH 3TOM BHIOMpATh ONTUMAJIbHBINA
METOJ HM3MEpEeHHs], OILEHHMBATh aOCONIOTHBIE W OTHOCHUTEJIbHbBIE IOIPEIIHOCTH NPSMBIX U
KOCBEHHBIX U3MEPEHUIl;



MPOBOJIUTH OMBITHI TIO0 TIPOBEPKE TPEAIOKEHHON THUIOTE3bl: IUIAHUPOBATh HSKCIEPUMEHT,
coOMpaTh IKCIEPUMEHTAITBHYIO YCTAaHOBKY, aHAIM3UPOBAThH MOJYYCHHBIC PE3YNIbTaThl U JIENIaTh
BBIBOJ] O CTaTyCe MPEITI0KESHHON TUTIOTE3BI;

OIMCHIBATH METOJIbI MOYYCHHST HAYYHBIX aCTPOHOMHYECKHIX 3HAHHIA;

coOmoaTh mpaBuiia 0E30MIACHOTO TPyAa MPH MPOBEICHUHM HCCICAOBAHUA B paMKax y4eOHOTO
IKCIEPUMEHTa, TMPAKTUKyMa M Y4eOHO-HCCIIEIOBATEIbCKOW W TIPOCKTHOW JIESATEIBHOCTH C
WCIIOJIb30BAHUEM H3MEPHUTEIIBHBIX YCTPOICTB U JIA0OPaTOPHOTO 000PYIOBAHUS;

pemarh pacdy€THBIC 3aJaud C SBHO 3a/IaHHOW M HESBHO 3a/JlaHHOW (DM3MYECKOW MOJENBIO: Ha
OCHOBAaHMHW aHajJM3a YCIOBHS BHIOMPATh (QHU3UUECKUE MOJICNIH, OTBEYAroIIue TPeOOBaHUAM
3aJjauu, IPUMEHITH (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYJAThl (PU3HMUYECKUX TCOPHH TPU
WCIIOJIb30BAHUU MAaTEMATHUYECKHX METOJOB PEIICHUs 3ajad, MPOBOJAUTH PACUYEThl HA OCHOBAHUU
UMEIOIINXCS JTAaHHBIX, aHAJTU3UPOBATh PE3YJIbTaThl M KOPPEKTHPOBATH METOMBI PEIICHHS C
Y4ETOM TIOJTYYCHHBIX PE3yJIbTaTOB;

pemaTh KaueCTBEHHBIC 3a/laud, TPeOYIOIHe MPUMEHEHHs 3HAHWW W3 Pa3HbIX pas3/ielioB Kypca
Gu3MKK, a TakKe WHTErpallid 3HAHWUH W3 JPYIHX IMPEIMETOB €CTECTBEHHO-HAYYHOTO IIMKJIA:
BBICTPAMBaTh JIOTHYECKYIO IICTIOYKY PACCYXJICHUH C ONOpOi Ha W3yYCHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (PH3UUECKUE SIBIICHHS,

UCIOJIb30BAaTh TEOPETHUECKUE 3HAHUS JJISI OOBSCHCHHS OCHOBHBIX NPUHIUIIOB pPabOTHI
WU3MEPUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB M TEXHOJIOTUYECKUX MTPOIECCOB;

MPUBOINTH MTPUMEPHI BKJIaJIa POCCHICKHUX U 3apYOCIKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, B
00BSICHEHUE MPOIECCOB OKPYIKAIOIIETO MHUPA, B PA3BUTHE TEXHUKU M TEXHOJIOTHIA,
aHAJM3UPOBaTh M OICHUBATh TMOCJCICTBHsS OBITOBOW W MPOM3BOJICTBCHHOH JIEATEIBHOCTH
YeJIOBEKa, CBSI3aHHOHN ¢ (DM3MYECKMMHM TpOIeCCaMM, C MMO3UIUI IKOJIOTHUECKONW O€30MacHOCTH,
MPEJCTaBICHUN O PalMOHAIBHOM HPUPOONOIb30BAHUU, & TAKXKE Pa3yMHOM HCIOJIb30BAHUU
JTOCTYOKEHUH HAYKHU U TEXHOJIOTHH JIJISl TAbHEHIIIEr0 Pa3BUTHS YEIOBEUYECKOTO OOIIECTBA;
NPUMEHSTh pa3inyHble CHocoObl PaboThl ¢ HHMOpMaIMel (U3NYECKOTO COIEPIKAHHS C
UCIIOJIb30BAHUEM COBPEMEHHBIX HH(OPMAIIMOHHBIX TEXHOJOTH, IMPH 3TOM HCIOJIb30BATh
COBpPEMCHHBbIC HH()OPMAIMOHHBIC TEXHOJIOTUU Ui IOMCKA, MEepepaOdOTKU U TPEIbSBICHUS
y4eOHOM W Hay4YyHO-TIONMYJSIPHOW WHGPOpPMAIIMU, CTPYKTYPHUPOBAHUS M  HWHTEPIPETALUU
uHpOpMAIIMY, TIOJIYYCHHOW W3 PAa3IUYHBIX HWCTOYHHMKOB, KPUTHYCCKH aHAJIM3UPOBAThH
MOJTy4aeMyro WH(POPMAIIUIO U OIICHUBATh €€ TOCTOBEPHOCTh KaK HA OCHOBE MMEIOIIMXCS 3HAHHIA,
TaK U Ha OCHOBE aHAJIN3a NCTOUYHUKA HH(pOpMaIH;

MPOSBIISATH, OPraHU3alMOHHBIE W TO3HABATEIbHBIE YMEHHSI CaMOCTOSITENILHOTO MPHOOpPETEHUS
HOBBIX 3HAHUH B MpOIlecce BHITOTHEHHS MPOSKTHBIX U YUeOHO-UCCIIEI0BATENIbCKUX PadoT;
paboTtaTh B Tpymdme C HUCIOJHEHHEM pAa3IMYHBIX COIHUANBHBIX pPOJeH, IUIaHUpPOBaTh PabOTy
TPYMIbI, PAlMOHANIBHO paclpeAeNsiTh NeSATeNbHOCTh B HECTAHAAPTHBIX CHUTYAIUSX, aJ€KBaTHO
OILICHHMBATh BKJIAJ] KAXKJIOTO U3 YYACTHUKOB TPYIIIHI B PEIICHUE pacCMaTpUBaeMON TPOOIIEMBI;
MPOSBIISATH MOTUBALIMIO K OynyImiel mpodecCuoHaNbHOM e TENbHOCTH MO CIIeHaTbHOCTIM
(U3UKO-TEXHUYECKOTO MPOUIIS.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
Ne KosmmyecTBo yacoB

HaumeHoBaHue pa3esioB H TeM JJieKTpoHHbIe (U ppoBbIE)
n/ KoHTpoJbHbIe IpakTuyeckue

NPOrpaMmbl Bcero o0pa3oBaTe/bHbIEe pecypchl
n padoThI padoThI

Pazgen 1. HAYUHBII METO/1 IIO3HAHMSI IIPUPO/IbI

11 Hayunslii MeToa mo3Hanus 6 bubnnorexka HOK
' PUPOJIBI https://m.edso0.ru/f16b68d7
Hroro no pazgeny 6
Pa3zgen 2. MEXAHUKA
bubnnoreka IIOK
21 Kunemarika 10 1 https://m.edsoo.ru/f16b68d7
bu6mmoteka [IOK
22| HAnnavmka 10 https://m.eds00.ru/f16h68d7
53 C . 5 1 bu6nuoreka [IOK
' TATHIG TBEPAOTO Teia https://m.edsoo.ru/f16b68d7
54 3 10 1 bu6nuoreka [IOK
' AKOHB] COXPAHCHIGL B MOXAamIre https://m.edsoo.ru/f16b68d7
Hroro no pazmeny 35
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMUKA
- Ocrosb! 5 s . Bu6miorexa [TOK
' MOTICKYIAPHOKHHETHICCKOR https://m.edsoo.ru/f16b68d7
TEOpUHr
Tepmo a a.TermtoBele Bbubnnorexa IIOK
3.9 PMOJIMHAMUK TIJIOBEI 20 1 11

MalInHbI

https://m.edsoo.ru/f16b68d7
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AFpCFaTHBIe COCTOsIHHA BCIICCTBA.

but6mmoreka [IOK

3.3
dazoBbIe EPEXOIbl 14 https://m.edsoo.ru/f16b68d7
Uroro no pazaeny 49
Paznen 4. JIEKTPOAUHAMUKA
bu6nmoreka [IOK
4.1 IEKTPHYECKOE HolIe 24 https://m.edso00.ru/f16b68d7
4 N . . 24 bu6nuoreka [IOK
. OCTOSIHHBIN AJICKTPUYECKUH TOK https://m.edsoo.ru/f16b68d7
4.3 Toku B pa3sIMYHBIX cpeaax 6 bubmmorexa LIOK
' p peAl https://m.edso00.ru/f16b68d7
Wroro no pasaeny 54
Paznen 5. PUBUUYECKHUUN IPAKTUKYM
bubmmoreka [IOK
A )] 5
> H3MICCIHI TIPaKTHIYM 16 16 https://m.edso0.ru/f16b68d7
Hroro no pazneny 16
PesenBHOE BOEMS 10 bu6mmoteka [IOK
p P https://m.eds00.ru/f16068d7
OBILIEE KOJIMYECTBO HACOB I10
170 16

I[TPOI'PAMME
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11 KUIIACC

HauMeHnoBaHue Koau4yecTBo yacoB
Ne dueKkTpoHHbIE (LU (pPOBbHIE)
pa3zie/ioB H TeM KonTpoJibHbIE IIpakTH4eckue
n/n Bcero o0pa3oBaTejibHbIE PeCypPChI
MporpamMmMbl padoThI padoThI
Paznen 1. JIEKTPOIUHAMUKA
bu6nuoreka [JOK
1.1 M
ATHITHO® Hode 14 https://m.edsoo.ru/39859ef1
19 DneKTpoOMarHuTHas 13 1 bubmuorexa [JOK
' WHTYKIHST https://m.eds00.ru/39859ef1
Hroro no pasaeny 27
Paznen 2. KOJIEBAHUSA U BOJIHbBI
51 MexaHnndeckue 10 bubmuorexa [IOK
' KoJIeOaHusI https://m.edso0o.ru/39859ef1
99 DNIEKTPOMarHUTHBIE 15 bubnmnoreka [JOK
' KoJIeGaHust https://m.edsoo.ru/39859ef1
M
23| sexrpovarsmimn 10 1 BuGmorexa LIOK
' SCKIPO © https://m.edsoo.ru/39859ef1
BOJTHBI
bu6mmoteka [IOK
2.4
Onritka 25 1 https://m.edso00.ru/39859¢ef1
Wroro no pazmeny 60
Pa3zaen 3. OCHOBBI CIIEIIMAJTBHOM TEOPUU OTHOCHUTEJIBHOCTH
but6mmoreka [IOK
3.1 (0] CTO
CHOBI > 1 https://m.edsoo.ru/39859ef1
Hroro no pazgeny 5
Pa3znen 4. KBAHTOBASA ®U3UKA
4.1 KopnyckynspHo- 15 bubmmoreka [JOK
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BOJIHOBOW JyaJIN3M

https://m.edso0.ru/39859ef1

but6mmoreka [IOK

4.2 o
M3HKa aTomMa S https://m.edso00.ru/39859¢ef1
®du3uKa aTOMHOTO s/1pa bubmmoreka LIOK
4.3
¥ 5JIEMEHTAPHBIX S https://m.edsoo.ru/39859ef1
qacTung
Uroro no pazgeny 25

Paznen 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

51 DJIEMEHTHI aCTPOHOMUU 12 bubnuotexa [HOK
' 1 acTpOQHU3UKH https://m.eds00.ru/39859ef1
Wroro no pasaeny 12

Paznen 6. PU3HUYECKUN MPAKTUKYM

6.1 duznyeckuit 16 16 bu6mmoreka [IOK
' PaKTHKYM https://m.eds00.ru/39859ef1
Hroro no pasaeny 16

Paznea 7. OBOBIIAIOLIEE TIOBTOPEHUE

7.1

CucremaTtu3zanus u
00o0rieHne
MPEIMETHOTO
COJIep>KaHUs U OTbITa
TESITEIbHOCTH,
puoOpPETEHHOTO TIPH
W3YYCHUHU Kypca
¢uzuku 10 — 11
KJIACCOB

15

bubmuorexa [JOK
https://m.edso0.ru/39859¢ef1
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Uroro no pazgeny

15

PesepBHOE Bpems

10

bubmnoreka IIOK
https://m.edso0.ru/39859¢ef1

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

170

16
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJTACC
KoumnuectBo yacos
Ne Hara JIeKTPOHHBbIE NN (pPOBbIE
Tema ypoka Kontpoabnbie | IIpakTnueckue
n/n Bcero u3ydyeHusi | oOpa3oBaTeibHbIEe peCypcChl
padoThI padoThI

1 ®dusnka — GpyHIaMEeHTAJIbHAsI HAyKa O 1 bubmuorexa [JOK
IpUpPOJIE https://m.edsoo.ru/1beef346

5 HayuHb1ii MeTOZ 1TO3HAHUS U METO/IbI 1 bu6nmoreka [IOK
UCCIIeIOBaHMS (PU3NICCKUX SBICHUI https://m.edsoo.ru/3a7fde29
€]

el

PHPOJBL A https://m.edsoo.ru/34c49931

9KCIIEPUMEHT B (pu3uKe

4 Crioco0b1 m3MepeHust (GU3HIECKUX L bubnuorexa [HOK
BEITMYHMH https://m.edsoo.ru/ca2def03
AG

5) 1'[0: OCHILOI;[(I){(?:I/IHI/I::/[};O(;II/—IIII?Z)}II/IE:I{/IIICCKI/IX 1 bubmorexa LIOK

P P https://m.eds00.ru/7f18fda3

BEJIMYWH
MonenupoBanue B gusuke. Pons u mecto
¢u3uKK B OPMUPOBAHUN COBPEMEHHOMN bubnmnorexka HOK

6 . . 1
HAYYHOU KapTHHBI MUPA, B TIPAKTHYECKOM https://m.edsoo.ru/eabbded1
NeATeIFHOCTH JIF0AeH
Mexannueckoe nBmwkeHue. Cucrema

7 otcyeTa. OTHOCHUTEIIBHOCTh 1 bubnuotexa [JOK
MEXaHUYIEeCKOTro ABMKeHus. [Ipsmast u https://m.edsoo.ru/e9a52f02
oOpaTHas 3a/1aul MEXaHUKH
Panuyc-BekTOp MaTepualbHON TOUKH,

8 €ro NPOeKIUA Ha OCH KOOpPIUHAT. 1 bubnuotexa [JOK
Tpaekropust. [Tepememmenue. CKOPOCTb. https://m.edsoo.ru/30a108a5
WX mpoekiuu Ha OCH KOOpIUHAT

9 PaBHOMEpHOE ITPAMOIMHEWHOE 1 bubmmoreka [JOK

neuxenue. ['paduyeckoe onucanue

https://m.edsoo.ru/89ba7190
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PaBHOMEPHOI'O IPSIMOJUHEHHOIO

JIBUKEHUSI
10 CroxxeHue nepeMeIieHnii 1 CKopocTei. bubnmoreka [JOK
Pewienue 3amau https://m.edsoo.ru/761d18aa
H .M
| e e
P ' P P https://m.edsoo.ru/a99549a7
JIBUJKEHUE C TTOCTOSIHHBIM YCKOPEHUEM
r
12 pa(bzqem;(u)e ((:H:C&Hl;fe . bubmuorexa [JOK
MIPSMOJIMHEHHOTO JIBHYKCHUS
P A https://m.edso0.ru/b7560bbf
MOCTOSIHHBIM YCKOPEHUEM
CBoOogHOE MmajieHue. Y CKOpeHue
CBOOOIHOTO MaJeHNs. 3aBUCUMOCTD bu6nuoreka [IOK
13
KOODPJIMHAT, CKOPOCTH, YCKOPEHUS OT https://m.edso0.ru/f738109c
BpPEMEHU U UX rpaduKu
14 JIBukeHue Tena, OpOIIEHHOTO MO YIIIOM bubmuorexa [JOK
K TOPU30HTY https://m.edsoo.ru/71cbb4f5
KpuBonunelinoe nBuxeHue. /[Buxenne
LY 5
5 | cxopoers. Mepmonn sacrora. bitGnorera LIOK
P T EPHOA ' https://m.edso0.ru/33196fbe
LleHTpoCcTpeMUTENBHOE U TIOJTHOE
YCKOpEHHE
16 KonrponbHas pabora no reme bubmuoreka [JOK
"Kunematuka" https://m.edso00.ru/1242f32e
IIepsriit 3axk0H HproToHa. MHEpUMaibHbIE
17 cucremsl orcuéra. [IpuHnun bubnmoreka [JOK
OTHOCHTEIIbHOCTH [ anmues. https://m.edsoo.ru/5a9e4a64
HeunepuuanbHbie CUCTEMBI OTCUETA
18 Cuia. PaBHoelicTByIO1Ias cuia. Bropoit bubnmoreka [JOK
3akoH Herorona. Macca https://m.edso0.ru/141d3837
19 B3aumoneiictue ten. Tperuil 3aKkoH but6mmoreka [IOK
HproTona https://m.edso0.ru/57dba505
20 [Tpuntun cyneprio3unuu cui. Pemenne bubnuotexa [JOK
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3ala4 Ha MPUMCHCHUC 3aKOHOB HrroToHa

https://m.edsoo.ru/bdf997fb

3aKkoH BCEMHUPHOT'O TATOTCHUA.

21 OKBUBAJICHTHOCTb IPAaBUTAIIMOHHON U Brbmmorexa LIOK
. P i https://m.edsoo.ru/9aba2b0a
WHEPTHOUN MacChI
99 Cuna TsDKeCTH M YCKOpeHHe CBOOOHOTO bubnmoreka [JOK
naJCHUs https://m.eds00.ru/22757f26
23 | ‘uotyeersonmn enyrmneon. Hepss biGiorera LIOK
Y yt F P https://m.edsoo.ru/11abfa0a
KOCMHYecKast CKOpocTb. 3akoHbl Keruiepa
bubmuorexa [JOK
24 . I'yka. B
Cuna ynpyroctit. 3akon Iyka. Bec tena https://m.edsoo.ru/0ae2cd84
Cuia tpenust. [Ipupona v BUABI CUil bubnuotexa [HOK
25 TpeHwus. [IBHKCHHE B KUJIKOCTH U Ta3e ¢ https://m.edsoo.ru/1fa86499
Y4ETOM CHIIBI COITPOTHBIICHUS CPEJIBI https://m.eds00.ru/2cb29676
26 Hasnenue. ['unpocraruueckoe JaBicHUE. bu6mmoreka [IOK
Cua Apxumena https://m.edsoo.ru/a28aa7ad
AOCOJIFOTHO TBEPJIOE TEIIO. bubmuorexa [JOK
27 [ToctynaTenbHoE U BpamareabHOe bubnmnorexka HOK
JIBIDKCHUE TBEPJIOTO TeJa https://m.edso0.ru/2b95d57e
28 MOMEHT CHJIbI OTHOCHTEIIBHO OCH bu6mmoteka [IOK
BpareHus. [1nedo cuitsl https://m.eds00.ru/653d3459
CrnosxeHue CHIl, IPUIOKEHHBIX K
29 TBepaOMYy Teny. LIeHTp TskecTH Tena. bubmmoreka LJOK
VYcitoBust paBHOBECHS TBEPIOTO TEJa. https://m.edsoo.ru/9aa79a7d
Bunbl paBHOBECHUS
30 PellieHie 1At bubmmorexa [JOK
CHICHHE 5al https://m.edsoo.ru/dclcaacO
31 KonTtponbHas pabora o Teme bubmuoreka [JOK
"Iuaamuka. CTatuka TBepAOro Tena" https://m.edsoo.ru/9f5a574c
" -
MITyJIbEC MaTepUaIbHON TOYKU, CUCTEMBbI BuGnmorexa LOK
32 MaTepuaibHbIX To4ek. LleHTp mace

CUCTCMbI MAaTCPpHUAJIbHBIX TOYCK. TeopeMa

https://m.edsoo0.ru/4bbh8294b
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O IBUKCHHUHU LICHTPA MacCC

I/IMHy.HBC CHJIbI U USMCHCHUC UMITYJILCa

33 Tena. 3aKOH COXPaHCHHSI UMITYJIbCa Brbmmorexa LIOK
' P yAped. https://m.eds00.ru/13f0a221
PeaktuBHOE NBHXKEHUE
MoMeHT uMItysbca MaTepralibHON
Touku. [Ipencrasienue o coxpaHeHuu bubmmoreka [IOK
34
MOMEHTA UMITYJIbCa B ICHTPAJIBbHBIX https://m.edso0.ru/d6532eb9
MOJISIX
35 Pemenue 3anau Brbmmorexa LIOK
A https://m.edso0.ru/f7706d63
Pabora cuiibl Ha MajOM U Ha KOHEYHOM
36 nepemerieHuu. I'papuueckoe bubnmnoreka HOK
npe/ICTaBlICHUE PaOOThI CHIIBI. https://m.eds00.ru/913974c7
MoITHOCTh CHJIBI
K .T 0
| s e
B P https://m.edso0.ru/9a5e2e74
MaTepHaIbHOU TOYKH
IT
I
' B prvt. BTop https://m.edsoo.ru/554bafcc
KOCMHYECKasi CKOPOCTh
Tpetbst KocMUUecKast CKopocThb. CBS3b
0
3| werenien wexarmecroi eprin Bimorera L1OK
P https://m.edsoo.ru/f57b4e01
CHUCTEMBI TeJl. 3aKOH COXpaHEHUs
MEXaHUYECKON IHEPTUn
v .
o | e
P PHYII ATBTHA https://m.edso0.ru/f30f43b6
KUJKOCTH
KonTponbHas padorta o Teme "3aKoHbI bubnmoreka [JOK
41
COXpaHEHHsI B MeXaHUKe" https://m.edsoo.ru/474e7c4a
42 PazBuTHne npeacraBieHuil 0 mpupoie bubnuotexa [JOK

TeroTel. OcHOBHBIE TTOM0keHua MKT.

https://m.edsoo.ru/b0a4445f
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Huddysus. BpoyHoBckoe ABHKEHHE

Crpoenue ra3000pa3HbIX, )KUJIKUX U

43 TBEPJBIX Te. XapaKTep ABMKCHUS U bubmorexa LIOK
PA . PAKTep A https://m.edsoo.ru/c44d02e2
B3aUMOJICHCTBHUS YaCTHI] BEIICCTBA
14| Komaserms vomesrma. Hocrommin. biGnotexa LIOK
WYECTBO B TBA. TOSTHHAS
" H https://m.edso0.ru/c5b72ab7
ABoraapo
45 Temneparypa. TemioBoe paBHOBECHE. bubmuorexa [JOK
[Ikana [enbcus https://m.eds00.ru/0070d493
46 Pemenue 3amau bubmmorexa LOK
A https://m.edsoo.ru/1531aba5
47 WneanpHeli ra3. ['a30Bble 3aKOHBI bubmmorexa LTOK
A ' https://m.edsoo.ru/1deb2367
48 VYpaBuenne MenneneeBa-Kiamneiipona. bubnuotexa [HOK
Pemienue 3amau https://m.edsoo.ru/8d12c328
49 AOcomoTHas Temneparypa. 3akoH bubnmnorexka HOK
JlaneToHa https://m.edso0.ru/14e02d1f
50 M3omponeccsl B UI€aIbHOM Iase ¢ bubnuoreka [JOK
[MOCTOSIHHBIM KOJMYECTBOM BEILIECTBA https://m.edso0.ru/68878d51
I
5L | monponessen: mamepm, moxops bimnorera LIOK
pon ' M3, pa, https://m.eds00.ru/1344327b
u3obapa
bu6nuoreka [IOK
52 MKT
Octosroe ypasHerhe https://m.edsoo.ru/c8094721
but6mmoreka [IOK
53 P
CHICHHE St https://m.eds00.ru/10265a05
CBs13b a0COMIOTHON TEMIEpaTyphl
TEPMOJIMHAMUYECKON CUCTEMBI CO
54 CpeaHel KHHETHYCCKON SHEPruci https://m.edsoo.ru/c38af875
MOCTYIATEILHOTO TEIMJIOBOTO JIBYKCHUS
e€ JacTulIl
55 O00011eHre U cUCTEMAaTU3ALNS 3HAHUI but6mmoreka [IOK
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o teme "OcroBsr MKT"

https://m.edso0.ru/09d12fd8

KonTtponbHas padora no teme "OCHOBBI

bu6nuoreka [IOK

56
MKT" https://m.edsoo.ru/13adad59
TepMoauHamMuyeckasi cuctema. 3ajianue
BHEIIHUX ycinoBul i T/ cucremsl.

57 Bremnue u BHyTpEeHHUE ITapaMeTpBI. bubmmoreka [IOK
[Mapamerpsr T/] cucTeMsl kak cpeiHue https://m.edsoo.ru/5f8d38a3
3HAYEHUs BEJIMYHH, ONMCHIBAIONINX €€ Ha
MHUKPOCKOITUYECKOM YPOBHE
H X

58 | Caonpowssomsias peracaun T Bnmmorera 10K

P P B https://m.edsoo.ru/8ec512f0
CHCTEMBI K TEIJIOBOMY PaBHOBECHIO
M
o | Mo
PMOA T https://m.edso00.ru/29355001
MPUMEHUMOCTH 3TOU MOJICIIN
VYpaBuenne MenneneeBa-Kianeiipona u bubnmnoreka [JOK

60 .

BBIPAKCHUE ISl BHYTPCHHEH dHEPTUH https://m.edso0.ru/bal1178d0
Bripaxkenue 7151 BHyTpeHHEH SHEPTrUu
OJHOAQTOMHOT'O UJICAJIbHOTO Ta3a. bubmmorexa [JOK

61
KBa3ucrarnueckre u HECTaTHUCCKUC https://m.edsoo.ru/ac5cacl5
MIPOIIECCHI
2 0

62 TeJI GI\IZI: HI:ZEII\{/I:;S aB(E);jI/I]ZHeHI/Ie a0O0TBI bubmiorexa LIOK

pMon ' P https://m.edso00.ru/741d5738
no rpaduky mporecca Ha pV-auarpamMMe
T 0
o | rommren e e
yIP p https://m.eds00.ru/3d734561
coBepILeHHs pabOThI

64 KonBekuusi, TEmI0npoBOJHOCTD, bu6nuoreka [IOK
U3JTy4eHue https://m.edso0.ru/157b54cd
K .T &

OJIMYECTBO TCILIOTHL. TeImIoéMKOCTh Butmorexa LIOK

65 Tena. Y ienbHas U MOJISIpHAs

TEIUIOEMKOCTH BellecTBa. Y neibHas

https://m.edsoo.ru/7ba67355
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TCIJIOTA CTOpaHus TOIUIMBA

66 Pacuér konuyecTBa TEIUIOTHI IIPU bubmmoreka [JOK
Terioneperaue https://m.edsoo.ru/1db5ad4e
67 [TonsiTue 06 aguabaTHOM MpoOIIECCe. bu6nmoreka [IOK
[lepBeIii 3aKOH TEPMOIUHAMUKHI https://m.edso0.ru/d8098824
K o
o | Ko i
yip P https://m.edsoo.ru/b047alcd
CHUCTEMEI
BTtopoii 3ak0H TepMOIUHAMUKH IS
69 PaBHOBECHBIX ¥ HEPABHOBECHBIX bu6nmoreka [IOK
nporieccoB. HeoGpaTuMOCTh MPUPOIHBIX https://m.edsoo.ru/c6f4f464
MIPOIIECCOB
20 [IpuHIMIIBI ACHCTBUS TEIJIOBBIX MAIIWH. bu6nmoreka [IOK
KIIJ] https://m.eds00.ru/2e945513
7 Makcumansaoe 3nadenue KIT/I. ukn bubnuotexa [HOK
Kapno https://m.edsoo.ru/fe3857b9
bubmmoteka [IOK
72 P
CHicHie sazat https://m.edsoo.ru/b3efal8b
9
| e e e
A o https://m.edso00.ru/9867aaa7
3arpsi3HEHUE OKPYKAIOMIEH CpeIbl
74 Pemenue 3amau bubmmorexa [TOK
A https://m.edsoo.ru/c8c70432
| oo e
| e ' https://m.edsoo.ru/28d62b3f
MalllMHbI
76 KonTtponbHas pabora o Teme bubmuoreka [JOK
"TepmoanHamuka. TerioBble MalTuHBI" https://m.edsoo.ru/1b6e26¢c5
| s e
P e https://m.eds00.ru/6f8e6777
TEIUIOTa TapooOpa3oBaHuUs
78 HacepiienHbie 1 HEHACHIIIICHHBIC TTAPHI. but6mmoreka [IOK
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KadecTBeHHas 3aBUCUMOCTD INIOTHOCTH U
JaBJICHUS HACBINICHHOTO Iapa OT
TEMIICPATYPhI, UX HE3ABUCUMOCTD OT
00BéMa HACBIIICHHOI'O I1apa.
3aBUCHUMOCTh TEMIICPATYPBI KUIICHUA OT
JaBJICHHUA B ) KUAKOCTU

https://m.edsoo.ru/f5¢17d02

79 BnaxxnocTs Bo3ayxa. AOCOMIOTHAS U bu6nmoreka [IOK
OTHOCUTEJIbHAS BIAXXHOCTD https://m.edsoo0.ru/30ebbb79
80 Pemrenune 3amau bubmmorexa [IOK
A https://m.edsoo0.ru/18e95ff3
Tsé K
81 a;zpz)cl){e;ee:gna IZI;;?(:HH:EIC&I:{H;EMTB bubmmorexa LIOK
P ' P https://m.edsoo.ru/20a88a03
KPUCTAJLIOB
I1 .
82 | Vaensnas rennora maancims BuGinorera LIOK
o ' https://m.edso0.ru/6ee91e9f
CyO6numarus
TsDKeHue U coxarue. ClIBur. J1b
A leu https://m.edsoo.ru/dalaabl0
FOwnra. Ilpenen ynpyrux nedopmanuit
T N
8 | toepm ron. Anrapwom TemoBmX BuGinorera LIOK
PABIX TEL. P https://m.edsoo.ru/7ba5edf2
KoJe0aHnil yacTUI] BENECTBA
85 [IpeobpazoBanue sHepruu B (ha30BBIX bubmuoreka [JOK
nepexoiax https://m.edsoo.ru/97a0672f
86 VYpaBHEHHE TEIUIOBOrO OaaHca bubmorexa HOK
P https://m.edsoo.ru/ab1521fb
but6mmoreka [IOK
87 P
cHicHe sanat https://m.edsoo.ru/8ab7f40d
[ToBepXHOCTHOE HATSIKEHUE.
88 Kanunnspueie senenns. JlaBiaenue mos but6mmoreka [IOK

VCKPHUBJICHHON TIOBEPXHOCTBIO
xkuakoctu. @opmyiia Jlannaca

https://m.edsoo.ru/b42f1f97
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OO0001IEHUE U CUCTEMATU3ALINS 3HAHUM

89 10 TeMe "ArperaTHble COCTOSTHHS bubmotexa LIOK
P | https://m.eds00.ru/0b52575¢
BeniecTBa. Pa3zoBbIe MEPEXO/IbI
K 0
0 | "Arperamse cocrons nettecrsa buorera LIOK
P | - ' https://m.edso0.ru/7dc2a739
®a30BbIC NIEPEXOIbI
OnexTpu3anus Tea U €€ IposBICHUS.

01 DnekTpuueckuii 3apsia. [[Ba Buna bubnmoreka [JOK
AIIEKTPUYECKUX 3apsaoB. [IpoBogHMKH, https://m.edsoo.ru/1aff445f
TURJIEKTPUKU U TIOTYTTPOBOJHUKU
C) i i .

2 | 3axon coxpasrons mecrpriceioro. buorera LIOK

P P https://m.edsoo.ru/f49afd24
3apsiaa

93 B3anmopericteue 3apsanoB. Toueunsle bubnmnorexka HOK
3apsibl. 3akoH Kynona https://m.edso00.ru/445b7746

bu6nuoreka [IOK

94 Pemrenue 3amau https://m.edso0.ru/6b87ec5a

https://m.edso00.ru/08fc19bc
Onektpuueckoe none. Ero neiictBue Ha bubnmnoreka [JOK

95
AIIEKTPUUYECKHUE 3apsiabl https://m.edsoo.ru/05c6bfal
Hanpsx€HHOCTB 3JIEKTPUYECKOIO MOJIS.

[TpoOusIii 3apsia. JInHuM HanpsKEHHOCTH bubmuoreka [JOK

96
aNeKTprudecKoro mosst. OqHOPOIHOE https://m.edsoo.ru/3dac6957
AIIEKTPUYECKOE T10JIE
II

e

' B https://m.eds00.ru/80021447
HapsDKEHNE
| e
JIEKTPOCTATHY M nonie. [ToTeHIm
P H https://m.edsoo.ru/af5fa389
IIEKTPOCTATUYECKOTO T1OJIS
99 CB43b HANPSHKEHHOCTH MOJISL U PA3HOCTH bubnuotexa [JOK

MOTCHIUAJIOB AJIA 3JICKTPOCTATUYCCKOTO

https://m.edsoo.ru/df7a6838
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IoJIA

100 [IpuHIHUI Cynepno3uIuu 3JIEKTPUIECKUX bubmmoreka [JOK
nosneit https://m.edsoo.ru/Ocfe4a6c
bu6nmoreka [IOK
101 | Pemerne sana https://m.eds00.ru/5a582263
102 [Tone Toueunoro 3apsna. [Tone bu6nmoreka [IOK
PaBHOMEPHO 3apsKEHHOU Chephl https://m.edsoo.ru/b297b5c3
ITosie paBHOMEPHO 3apsSKEHHOTO 11O
103 061;éMI; niapa. II)Tone [I))aBHOMepHO bubnmorexa LIOK
. . https://m.edsoo.ru/f7a665ee
3apsKEHHON OECKOHEYHOM TIOCKOCTH
104 [IpoBOIHUKY B 3JIEKTPOCTATUUECKOM bubnmnorexka HOK
nose. Y clioBue paBHOBECHS 3apsiI0B https://m.edso0.ru/32405eab
105 JIMDNEKTPUKHY U ITOIYIIPOBOJHUKU B bubnmnorexka HOK
3JIEKTPOCTATUYECCKOM I10JIC https://m.edsoo.ru/060ebab5
Konaencarop. 21eKTpoEMKOCTh
106 KOH;[eHcaTO;)a. 3neKTpp0éMKOCTL bubmorexa LIOK
https://m.eds00.ru/845b4f73
MJIOCKOTO KOHAEHcaTopa
[TapaenpHOE COeqUHEHUE bubnuoreka [JOK
107
KOHJIEHCATOPOB https://m.edsoo.ru/d11e8ce7
108 [TocnenoBarenbHOE COEAUHEHUE bubmmorexa [JOK
KOHIEHCATOPOB https://m.edsoo.ru/1€992920
109 DHeprus 3apsHKeHHOT0 KOHJIEHCAaTopa bubmmoreia LIOK
https://m.edso0.ru/73a34f18
but6mmoreka [IOK
110 Pemenue 3amau https://m.edsoo.ru/5fh2ach5
https://m.eds00.ru/27434040
JIBrkeHne 3apsyKeHHON YacTHIBI B bu6muoreka [JOK
111
OJTHOPOJTHOM 3JICKTPHUYECKOM I10JIC https://m.edso0.ru/8341d6ac
112 Pemenue 3amau
113 O06o001IeHre U cCUuCTeMaTU3aIus 3HAHUH bubmuorexa [JOK

o Teme "DiekTpuueckoe mnoie"

https://m.edso00.ru/5752603f
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KonTtponbHas pabora o Teme

bu6nuoreka [IOK

114 "DekTpudeckoe moie" https://m.edsoo.ru/cefe90e9
s | o ot o Yoo
> eKTpHYECKOr0 TOKa https://m.eds00.ru/233311b5
116 Hctounuku Toka. Hanpspkenne u 3/1C Eggg?lﬁe;iiorﬁ/o 8394115
117 3akon Oma 1S ydacTKa Lenu. bu6nuoreka [IOK
DIEKTPUYECKOE COMTPOTUBIICHHE https://m.edsoo.ru/f14f251e
118 3;?2;2?322 :;?:;T;II{TS: ZI: €ro JJINHBI bubmorexa [IOK
11 ILIOMA/UH TOTIEPESHOO CCUeHTs https://m.edso0.ru/95fcdf51
119 Y aenpHOe CONPOTUBIIEHUE BEMIECTBA. bu6nmoreka [IOK
Perienue 3amau https://m.edsoo.ru/437f8300
120 ITocnenoBarenbHOE, MAPAIIIETBHOE, bubnnoreka IIOK
CMEIIaHHOE COCTMHEHHUE TIPOBOTHUKOB https://m.edsoo.ru/236f7e07
121 Pacuér pa3BeTBIEHHBIX MIEKTPUIECKUX bubnmnorexka HOK
neneii. [Ipasuna Kupxroda https://m.edso00.ru/1794cf37
122 Pemenne 3amau bubmmorexa [TOK
https://m.eds00.ru/3881b469
123 Pabora anekTpudeckoro Toka. 3akoH bubnmnoreka [JOK
Jxoyns —Jlenna https://m.edso0.ru/a3605c5¢c
124 Pemenue 3amau bubmorexa HOK
https://m.edso00.ru/6761bfOf
195 | Tomosms voumoor, sarormouss s bitbmorera LIOK
pesmcTOpe ’ https://m.eds00.ru/99750a6f
bubnuoteka [JOK
126 | Pemenne sanad https://m.edsg).ru/eb72fcz4
127 OJ1C 1 BHyTpEHHEE CONTPOTUBIICHHE bubnmoreka [JOK
VICTOYHHUKA TOKA https://m.edsoo.ru/72d453af
128 3akoH OMa AJ1s TOJTHOM (3aMKHYTOM ) bubmuorexa [JOK
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ANEKTPUYECKOMN LETH

https://m.edsoo.ru/221f40fb

129 Pelere 3a1a bubmuorexa [JOK
HICHU q
A https://m.eds00.ru/3580b679
130 MOIIHOCTE UCTOYHHKA TOKA bubmmorexa LIOK
B https://m.edsoo.ru/a0ae51d8
bu6nmoreka [IOK
131 Kopotioe saMbricaiiie https://m.edso0o.ru/546f5632
132 KonmgeHncaTop B i€l HOCTOSTHHOT'O TOKA bubmmorexa LOK
A PEI https://m.edso00.ru/35368f3e
133 Pemenue 3aqau bubmmorexa LTOK
A https://m.edsoo.ru/4410cef0
134 Pemenne 3agau mo treme "IlocTOSHHBIN bubnnoreka IIOK
IIEKTPUUYCCKHUIT TOK" https://m.edsoo.ru/a7340a29
135 Penrenue 3amau mo treme "IlocTosHHBIHI bu6nunoreka [IOK
IIEKTPUYCCKUI TOK" https://m.eds00.ru/744261b8
136 Pemenue 3amaud no treme "[locTosHHBIN bubmorexa [JOK
AIIEKTPUUYECKHUI TOK" https://m.edsoo.ru/eb5d4687
. Ofogmeef'{ﬁz (1:/1 ZI/ICTCMUEIZI/IZE!HI/IH 3::HHU171 BuGmorexa LIOK
10 TEM TOSIHHBIHN 3JIEKTPUUYCCKHUI
" HCKIP https://m.edsoo.ru/bfd7a050
TOK
138 KonTponbhas pabota no teme bubnmnorexka HOK
"TIOCTOSIHHBIN 3JEKTPHUCCKUN TOK" https://m.edso0.ru/1885ddf1
135 | pemimnne semeorn. resrpmccks BrGmorera LIOK
p m ’ p https://m.edsoo.ru/da794295
TOK B MeTa/iTaXx. CBEpXMPOBOAMMOCTD
140 | pacmrasi onexrponmron. Satoms. Brsmotexa LIOK
p p ' https://m.edso00.ru/4b423491
@Dapanes U1 JIEKTPOIU3a
141 DJex KUM TOK B razax. [Inazma bubmmorexa LOK
FICKIPUHCCRII TOK B fasax. ZUlasu https://m.eds00.ru/92d92f76
142 DJIEKTPUUECKUI TOK B BaKyyMe. bubnmoreka [JOK

BakyymHble mpu6opsl

https://m.edsoo.ru/2E+160
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143

DJIEKTPUUYECKUI TOK B TTOJIYITPOBOJHUKAX

bubmuorexa [JOK
https://m.edsoo.ru/ab61c660

144

[omynpoBoAHUKOBBIE TPUOOPHI

bu6nuoreka [IOK
https://m.edso0.ru/83622200

145

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"M3MepeHue cuiibl TOKa U HANPSKEHUS B
LIENH [IOCTOSIHHOT'O TOKa P IIOMOILHU
AHAJIOTOBBIX U IU(POBBIX
U3MEPUTENBHBIX PUOOPOB" HITH
"3HakoMcTBO ¢ IU(PpoBOIt Taboparopueit
no ¢usuke. [Ipumepsl uzmepeHus
(GU3MUECKUX BETUYUH NP TOMOIIHN
KOMITbIOTEPHBIX JATYUKOB"

bu6nuoreka [IOK
https://m.edsoo.ru/5643ea56

146

DuU3nYeCKui MPAKTUKYM I10 TEME
"N3yueHrne HepaBHOMEPHOTO IBMKEHUS C
LEJIbI0 ONIPEAEIIEHUS MTHOBEHHOM
ckopoctH"

bubmuorexa [JOK
https://m.edsoo.ru/f6292f5f

147

Du3HUeCKU IPAKTUKYM I10 TEME
"M3MepeHue yCKOpEeHHUs TpU
IPSIMOJIMHENHOM PaBHOYCKOPEHHOM
JIBUKEHUHU MO HAKJIOHHOM IIJIOCKOCTH"
win "HccnenoBanue 3aBUCUMOCTH ITYTH
OT BpEMEHU NPU PABHOYCKOPEHHOM
JIBUKEHUH"

bubmmorexa [JOK
https://m.eds00.ru/6960b6ef

148

Pu3NUeCcKuil TPAKTUKYM 110 TEME
"N3mepeHue yCKOpeHus CBOOOIHOTO
nanenus” win "M3ydenue qBrKeHus
Tena, OPOIIEHHOTO TOPU30HTAIBHO"

but6mmoreka [IOK
https://m.edsoo.ru/d1ea2402

149

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"U3ydyeHue NBHKEHUS TeJla 1o
OKPYKHOCTH C ITOCTOSIHHOM MO MOJYJIIO
ckopocthio" wim "MccnegoBanue
3aBUCHMOCTH TIepro/ia o0pareHus

but6mmoreka [IOK
https://m.edsoo.ru/bcf53514
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KOHUYECKOI0 MAasiTHUKA OT €0
napaMmeTpoB"

150

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3mepenune paBHOICHCTBYIOIIEH CHJITBI
MIPH IBMKEHUH OpYCKa M0 HAKIIOHHON
mnockoctu" unu "[IpoBepka runoTessl o
HE3aBHCHMOCTH BPEMEHU JIBH)KEHUS
Opycka Mo HaKJIOHHOM IJIOCKOCTH Ha
3aJJaHHOE PACCTOSTHUE OT €ro Macchl"

bu6nmoreka [IOK
https://m.edsoo.ru/0b34db84

151

DuU3nYeCKui MPAKTUKYM I10 TEME
"UccneqoBaHue 3aBUCUMOCTU CUJI
YIPYrOCTH, BO3HUKAIOIIMX B MPYKUHE U
PE3UHOBOM 00pa3Iie, oT ux aedopmanun”
wiu "M3yuenue 1BUKEHUSI CUCTEMBI Tell,
CBSI3aHHBIX HUTHIO, IEPEKUHYTON Yepe3
nérkuii 0J10K"

bubmuorexa [JOK
https://m.edsoo.ru/b55b81al

152

Du3nUeCKU IPAKTUKYM I10 TEME
"N3mepenue ko3puirienTa TpeHus mno
BEJIMYMHE YIIIOBOT0 KO3 uirienTa
3aBucumoctu Frp(N)" nnu
"UccnenoBanue ABMKEHUs OpycKa 1Mo
HAKJIOHHOM INIOCKOCTH C IIEPEMEHHBIM
K03 PHULIHEHTOM TpeHHs" UITN
"N3y4yeHne qBUKEHMS IPy3a Ha Bally C
TpeHueM"

bu6mmoteka [IOK
https://m.edsoo.ru/h83b1607

153

Pu3n4eCcKuil IPAKTUKYM I10 TEME
"HccnenoBaHue yclOBUN paBHOBECHUS
TBEPAOTO TEJIA, UMEIOILETO OCh
BpaieHus" i "KoHnctpynpoBanue
KPOHILTEHHOB U Pacy€T CUJl ynpyroctu"
unu "M3ydeHne yCTOMYUBOCTH TBEPIOTO
TeJla, UMEIOLIEro TIIO0Ia/lb OMophI"

bu6nuoreka [IOK
https://m.edsoo.ru/4a04f4f7

154

Du3N4eCKU IPAKTUKYM I10 TEME
"HU3MepeHune uMItysbca Tela 1o

bubmuorexa [JOK
https://m.edsoo.ru/856fb28e
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TopMO3HOMY nyTu" unu "M3mepenue
CHUJIBI TSITH, CKOPOCTH MOJIETTN
AIEKTPOMOOUIISI U MOIIIHOCTH CHJIBI TATH"
unu "CpaBHeHUE U3MEHEHUS UMITYJIbCa
TeJa C UMITYJIbCOM CHJIbI" WIIH
"UccnenoBanue coxpaHeHUs UMITYJIbCa
IIPU YIPYTrOM B3aUMOJAEHCTBUU" WU
"N3MepeHue KHHETUYECKON S3HEPTUU
T€Ja 10 TOPMO3HOMY ITyTH"

155

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3y4yeHne n30TepMUYECKOTO Mpoliecca
(peKOMEH1I0BaHO UCIIOIb30BaHHE

1 poBoi 1abopaTopun)" WK
"N3yueHune n30X0pHOro mnpouecca" uin
"N3y4yenue nzobapHoro mpoiecca’ Uiu
"[IpoBepka ypaBHEHUsI COCTOSAHUS"

bubnnoreka IIOK
https://m.edsoo.ru/e0fe7e07

156

Pu3nYecKuil NPAKTUKYM 110 TEME
"N3MepeHue yaeapHoM TennoéMKkocT"
nn "HccnegoBanue npouecca
OCTBIBAaHUS BEIIECTBA" WK
"HUccnenoBanue aquabatHoro npoiecca”
win "M3yuenune B3auMOCBS3H SHEPTUU
MEXMOJIEKYJISIPHOTO B3aUMOJICHCTBUS U
TEMIIEpaTypbl KAIIEHUS )KUIKOCTEH"

bu6nuoreka [IOK
https://m.edsoo.ru/2f2faa61

157

Pu3n4eCcKuil IPAKTUKYM I10 TEME
"N3yueHne 3aKOHOMEPHOCTEN UCTIapEHUS
s)kunkocter" wim "M3Mmepenue ynenbHoi
TEIUIOTHI TIJIABJICHUS JibAa" WIN
"N3yueHne CBOMCTB HACBIIEHHBIX
napos" mwiu "M3Mepenue abComOTHON
BJIQ)KHOCTH BO3/1yXa U OLIEHKA MaccChl
napoB B nomeuieHun". zmepenue
Kod(UIlMeHTa TOBEPXHOCTHOTO

HaTsSXKCHUA

but6mmoreka [IOK
https://m.edsoo.ru/6b1a23b5
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158

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"HaGnronenue npeBpaiieHus SJHepruu
3apsKEHHOT0 KOHACHCATOpa B YHEPTHIO
n3nydeHus ceeroguona’ win "M3ydyenue
MPOTEKaHUs TOKA B LIETIH, COepKaIlen
KoHAeHcarop' uinu "Pacnipenenenue
Pa3HOCTHU MOTEHIUAIOB (HAIIPSKEHUS)
IIPU [10CJIEJOBATEILHOM COEIMHEHUN
KOHJIEHCAaTOpOB"

bu6nmoreka [IOK
https://m.edsoo.ru/ec424377

159

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"UccnenoBanue CMEIIaHHOTO
COEIMHEHUS PE3UCTOPOB" WU
"N3MepeHue yaeabHOro COPOTUBICHUS
npoBoaHUKOB" K "MccinenoBanue
3aBUCUMOCTH CHJIBI TOKA OT HAIPSHKESHUS
JUIS TaMITbl HaKaJauBaHus'"

bubnnoreka IIOK
https://m.edsoo.ru/2b179d98

160

Pu3nYecKuil NPAKTUKYM 110 TEME
"Habmroenue snextTponuza’ uiu
"N3mepenue 3apsaa 0JHOBAJIEHTHOTO
nona" win "McclnenoBanue 3aBUCHMOCTH
CONPOTHUBIICHUS TEPMOPE3UCTOPA OT
temneparypbl” win "CHATHE BOJIBT-
aMIEPHOI XapaKTepUCTUKU Auoaa"

bu6nuoreka [IOK
https://m.edsoo0.ru/64b6e901

161

PesepBHriit ypok. O6001ICHHE U
cUCTEeMaTH3allHs 3HaHUH 10 TeMe
"KunemaTtuka"

bu6nuoreka [IOK
https://m.edsoo.ru/ed017d93

162

PesepBHriit ypok. O6001ICHHE U
CUCTEeMaTH3aIHsl 3HAaHHUH 110 TeMe
"Inaamuka"

bu6nuoreka [IOK
https://m.edso0.ru/3149956b

163

PesepBHeiit ypok. O600ICHHE U
cUcTeMaTH3alus 3HaHUH 110 TeMe
"Craruka TBEepaoro rtena'"

bu6nuoreka [IOK
https://m.edsoo0.ru/0f9752ac

164

PesepBHeiit ypok. O6001ICHHE U

bu6nuoreka [IOK
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cucreMaTu3sanus 3HAHUH 110 TEME
"3aKOHBI COXpaHEHHS B MEXaHUKE"

https://m.edsoo.ru/6c0df9cc

PesepBHeiit ypok. O600IICHHE U

165 CHCTEeMaTHU3allus 3HaHUM 110 TeMe 1 Bbu6nuoreka [IOK
"OCHOBBI MOJICKYJIIPHOKUHETHUYECKON https://m.edsoo.ru/de148976
Teopun"
P i . 0606
166 | cnorevamsarinn snasmi o eve s Eamaorea L1OK
" B \ https://m.edsoo.ru/Obcc77cl
Tepmonunamuka. TerioBbie MaIMHBI
Peseprublit ypok. O60011eHuE 1
167 CHUCTEMAaTH3alMs 3HAHUH 110 TeMe 1 bu6mmoreka [IOK
"ArperatHble COCTOSIHUS BEIICCTBA. https://m.edsoo.ru/59ca5c91
®dazoBbie epexoabl"
P i . 0606
168 | cnorevamsarinn snasmi o v s Eamaorera 10K
" 8 \ https://m.edsoo.ru/f2381c0c
DIIEKTPUUIECKOE TI0JIE
P i . 0606
169 | cnorevamsarinn snasmi o v s Batmaorora 10K
" IUI . https://m.edsoo.ru/3cae6dal
[ToCTOSIHHBIN SNEKTPUUECKUN TOK
P i . 0606
170 | cnorevarusarinn snasmi o reve "o | 1 Batmaorora 10K
B " https://m.edsoo.ru/cc7681d4
B Pa3IUYHBIX Cpelax
OBUIEE KOJIMYECTBO YACOB I10 170 16

[NPOT'PAMME



https://m.edsoo.ru/6c0df9cc
https://m.edsoo.ru/de148976
https://m.edsoo.ru/0bcc77c1
https://m.edsoo.ru/59ca5c91
https://m.edsoo.ru/f2381c0c
https://m.edsoo.ru/3cae6da1
https://m.edsoo.ru/cc7681d4

11 KUIIACC

N Koau4vecTBo yacoB DJIeKTPOHHbIE
[
; Hara uudpoBbIe
n/ | Tema ypoka KouTpoJbHbIe IpakTHyecKue
Bcero U3ydeHus o0pa3oBaTejibHbIE
n padoThI padoThI
pecypchbl
BzaumoseiicTBrE MOCTOSTHHBIX
bubmuorexa [JOK
MarHuTOB U IIPOBOTHUKOB C
1 1 https://m.edso0.ru/487a85
TOKOM. MarHuTHoe I1ojJie. 93
T'unoresa Ammepa o
BekTop MarHUTHOM MHIYKITUH.
II I/IHIi)I/IH cyme HOSI/IIII/IZ bubmorexa [IOK
2 P yHep . 1 https://m.edsoo.ru/4clabc
MAarHUTHBIX ojied. JInaun cb
MarHUTHON WHTYKITUU -
MarauTHO€e 1oJie MPOBOIHUKA bubmmorexa [TOK
3 P 1 https://m.edsoo.ru/d35d52
¢ TokoM. OnbIT Dpcrena 62
N bubmuoreka [JOK
Cuita Amrepa, eé
4 p 1 https://m.edso0.ru/26d9c5
HaIpaBJIEHUE U MOAYIb ba
bu6mmoreka [JOK
5 Pemenue 3agau 1 https://m.edsoo.ru/a37a0c
21
IIpumenenue 3akoHa Amnepa. bubnnorexa [JOK
6 ONEeKTPOU3MEPUTEIBLHbIE 1 https://m.edsoo.ru/ad7718
npubopsI a7
7 Cuna Jlopenua, eé 1 bub6mmoreka [JOK



https://m.edsoo.ru/487a8593
https://m.edsoo.ru/487a8593
https://m.edsoo.ru/4c1abccb
https://m.edsoo.ru/4c1abccb
https://m.edsoo.ru/d35d5262
https://m.edsoo.ru/d35d5262
https://m.edsoo.ru/26d9c5ba
https://m.edsoo.ru/26d9c5ba
https://m.edsoo.ru/a37a0c21
https://m.edsoo.ru/a37a0c21
https://m.edsoo.ru/ad7718d7
https://m.edsoo.ru/ad7718d7

HAIIPABJICHUE U MOZYIIb.
JIBr>KeHUe 3apsyKEHHOU
4aCTULIBI B OJHOPOJHOM
MarHMTHOM I10JI€

https://m.edsoo.ru/c97afaa
1

bubmuoreka [JOK
8 Pemenue 3amau https://m.eds00.ru/504e98
c/
bu6mmoreka [IOK
9 Pabota cunbl Jlopennia https://m.edsoo.ru/d518be
4b
bu6mmoreka [IOK
10 Pemenue 3amau https://m.eds00.ru/93617b
d9
MarnuTtHoe ToJI€ B BEMIECTBE. bu6mmoreka [IOK
11 deppoMarHeTuky, napa- u https://m.eds00.ru/30ff960
MaMarHeTHKA 8
OcHOBHBIE CBOMCTBa
(beppoMarHeTuKoB bubmmorexa [TOK
12 PP ’ https://m.eds00.ru/0b5819
IIpumeHeHne 0a
(heppoMarHeTUKoOB -
Pemenne 3anay mo teme bubmorexa LHOK
13 \ A | https://m.edso0.ru/5b55c3
MarunuTtHoe 1nosue
07
Pemenne 3agay mo teme bubmorexa LHOK
14 " 8 | https://m.edsoo.ru/41c4ae
MarunuTtHoe 1oJje
8a
15 SIBneHue IEeKTPOMAarHuTHON bubnuorexa [IOK



https://m.edsoo.ru/c97afaa1
https://m.edsoo.ru/c97afaa1
https://m.edsoo.ru/504e98c7
https://m.edsoo.ru/504e98c7
https://m.edsoo.ru/d518be4b
https://m.edsoo.ru/d518be4b
https://m.edsoo.ru/93617bd9
https://m.edsoo.ru/93617bd9
https://m.edsoo.ru/30ff9608
https://m.edsoo.ru/30ff9608
https://m.edsoo.ru/0b58190a
https://m.edsoo.ru/0b58190a
https://m.edsoo.ru/5b55c307
https://m.edsoo.ru/5b55c307
https://m.edsoo.ru/41c4ae8a
https://m.edsoo.ru/41c4ae8a

nHaykiuu. [Totok BekTopa
MAarHUTHON MHIYKLIHHU

https://m.edsoo.ru/b3efalc
1

bubmuoreka [JOK

16 O/J1C nnnykuuu https://m.edso00.ru/48150b
ds
3aKOH 3JIEKTPOMAarHUTHOU bubmorexa LOK
17 P https://m.edsoo.ru/aédecl
unaykun dapazes a8
bubmuorexa [JOK
Buxpesoe aniekTpuueckoe
18 https://m.edsoo.ru/15abel
nose. Toku dyko
40
bubmuoreka [JOK
2C
19 AC ninyxu B https://m.edsoo.ru/0235cc
ABMKYHIUXCA IMTPOBOAHUKAX 02
bu6mmoreka [JOK
20 Pemenue 3amau https://m.edsoo.ru/4dfda6
18
bu6mmoreka [IOK
21 [TpaBumno Jlena https://m.edsoo.ru/bbc227
26
NunyktuBHOCTH. Karymka bu6mmoreka [JOK
22 WHIYKTUBHOCTH B IIeTIH https://m.edsoo.ru/621eae
ITOCTOSTHHOTO TOKa 9d
bu6mmorexa [JOK
A .OC
23 BICHHE CAMOMHAYKINH. /| https://m.edso0o.ru/7ee60c
CaMOWHIYKITHH a8
24 DHeprust MarHUTHOTO TIOJIS bubnuoreka [JOK



https://m.edsoo.ru/b3efa0c1
https://m.edsoo.ru/b3efa0c1
https://m.edsoo.ru/48150bd8
https://m.edsoo.ru/48150bd8
https://m.edsoo.ru/a6dec188
https://m.edsoo.ru/a6dec188
https://m.edsoo.ru/15abe140
https://m.edsoo.ru/15abe140
https://m.edsoo.ru/0235cc02
https://m.edsoo.ru/0235cc02
https://m.edsoo.ru/4dfda618
https://m.edsoo.ru/4dfda618
https://m.edsoo.ru/bbc22726
https://m.edsoo.ru/bbc22726
https://m.edsoo.ru/621eae9d
https://m.edsoo.ru/621eae9d
https://m.edsoo.ru/7ee60ca8
https://m.edsoo.ru/7ee60ca8

KaTYIIKA C TOKOM.
DNEeKTPOMArHUTHOE TOJIe

https://m.edsoo.ru/b3cOad
11

bubmuoreka [JOK

25 Pemenue 3angau https://m.edso00.ru/88f69d
2b
O6o00mmenue u bu6mmoreka [IOK
26 CHUCTeMaTH3aIvs 3HaHUH 110 https://m.eds00.ru/764840
TeMe "DIeKTpoiuHaMuKa" 25
KonTponbras pabora mo teme bubmorera [JOK
27 " P P " https://m.edsoo.ru/8ae09b
DNeKTpoAMHAMUKA 08
KonebarenpHas cucrema. bu6mmoreka [IOK
28 CBoOoaHbIC KOJIEOaHUSI. https://m.edsoo.ru/7c1db3
I"apmonnueckue KonedaHus 85
Kunematuueckoe u bu6mmorexa [IOK
29 JIMHAMHUYECKOE ONHUCaHue https://m.edso00.ru/87ce94
KOJIeOaTeIIbHBIX JIBUKCHUI 98
DHepreTU4ecKoe OMUCAHME.
BrIBO TMHAMUYECKOTO
OMMCaHUs TAPMOHUYECKUX bubmorexa HOK
30 . p https://m.edsoo.ru/e3c996
KOJIeOaHUH U3 UX 9
SHEPreTUICCKOro 1 T
KHHEMATHYECKOT'O OTTHUCAHUS
bu6mmoreka [JOK
31 Awmmuntyzaa u ¢aza konedaHui https://m.edsoo.ru/7a0c43
9a
32 [Tepron u yacToTa KOICOAHHIA. bubnmoreka [JOK



https://m.edsoo.ru/b3c0ad11
https://m.edsoo.ru/b3c0ad11
https://m.edsoo.ru/88f69d2b
https://m.edsoo.ru/88f69d2b
https://m.edsoo.ru/76484025
https://m.edsoo.ru/76484025
https://m.edsoo.ru/8ae09b98
https://m.edsoo.ru/8ae09b98
https://m.edsoo.ru/7c1db385
https://m.edsoo.ru/7c1db385
https://m.edsoo.ru/87ce9498
https://m.edsoo.ru/87ce9498
https://m.edsoo.ru/e3c99692
https://m.edsoo.ru/e3c99692
https://m.edsoo.ru/7a0c439a
https://m.edsoo.ru/7a0c439a

[Tepuoa mManbIx cBOOOAHBIX
KoJIcOaHHMI MaTEMaTHYSCKOTO
MasTHUKa. [lepuon
CBOOOIHBIX KOJI€OaHUNI
MPY>KUHHOTO MasITHUKA

https://m.edso0.ru/e03993
19

3aTyxaromue KojieOaHusl.

bubmuorexa [JOK

33 BreinyxaeHnsie koneOaHusl. https://m.edsoo.ru/72e93d
Pe3onanc 09
bu6mmoreka [IOK
34 ABTOKOJICOaHUS https://m.edsoo.ru/6add26
44
bu6mmoreka [IOK
https://m.edsoo.ru/addeec
35 Pemenue 3anau 71
https://m.eds00.ru/756123
c5
VYpok-koHpepeHius bubnunoreka [JOK
36 "MexaHnuecKkre KoyieOaHus B https://m.edsoo.ru/8ef587
MY3BIKaJIbHBIX HHCTpYMEHTaxX" be
O600mmenue u
. bu6mmoreka [JOK
CUCTEeMAaTH3aIHsI 3HAHHUH 110
37 " https://m.edsoo.ru/eb8418
Teme "MexaHudeckue of
KoJjeOaHus" o
DNeKTpOMarHuTHBIC bubnmoreka [JOK
38 kosebanus. KoebarenpHbIii https://m.edsoo.ru/d4adab
KOHTYp de
39 ®opmyna Tomcona. CBs3b bubmuorexa [JOK



https://m.edsoo.ru/e0399319
https://m.edsoo.ru/e0399319
https://m.edsoo.ru/72e93d09
https://m.edsoo.ru/72e93d09
https://m.edsoo.ru/6add2644
https://m.edsoo.ru/6add2644
https://m.edsoo.ru/addeec71
https://m.edsoo.ru/addeec71
https://m.edsoo.ru/756123c5
https://m.edsoo.ru/756123c5
https://m.edsoo.ru/8ef587be
https://m.edsoo.ru/8ef587be
https://m.edsoo.ru/eb84182f
https://m.edsoo.ru/eb84182f
https://m.edsoo.ru/d4adabde
https://m.edsoo.ru/d4adabde

aMIUIMTYABI 3apsia
KOH/JIEHCATOpa C aMIUIATY 10U
CHJIBI TOKA B KOJIe0aTeIbHOM
KOHType

https://m.edso0.ru/093f9af
1

3aKOH COXpaHEHUS SHEPTUU B

bu6mmoreka [JOK

40 UJICATHHOM KOJICOATeITLHOM https://m.edsoo.ru/d1e2d5
KOHTYpE 43
3aTyxaromue
3JIEKTPOMAarHUTHbHIC bubnnoreka [JOK
41 KoseOaHus. BeiHyX/1eHHbIE https://m.edso00.ru/5e6686
AJICKTPOMAarHUTHBIC 19
KoJieOaHus
[lepemennslii Tok. Pesucrop u bu6nuorexa [IOK
42 KOHJICHCATOp B LIEMU https://m.edso00.ru/848361
IIEPEMEHHOI0 TOKa 52
Karymika uHIyKTHBHOCTH B bubmorexa [JOK
43 https://m.edsoo.ru/cfa307a
L[EeNU TIEPEMEHHOT0 TOKa f
3axon Oma Jjis bu6mmoreka [JOK
44 BJIEKTPUYECKON e https://m.edsoo.ru/8bae38
IIEPEMEHHOTO TOKA €6
MoHOCTh NEPEMEHHOTO
bu6mmoreka [JOK
TOKa. AMIUTUTYIHOE U
45 . https://m.edsoo.ru/lcacée
JCHCTBYIOIIEE 3HAYCHHUE CHITBI Ac
TOKa W HANPsHKESHUS -
. bubmuorexa [JOK
46 Pe3onanc B asekTpudeckoit ponmoreka L1

https://m.edso0.ru/087506



https://m.edsoo.ru/093f9af1
https://m.edsoo.ru/093f9af1
https://m.edsoo.ru/d1e2d543
https://m.edsoo.ru/d1e2d543
https://m.edsoo.ru/5e668619
https://m.edsoo.ru/5e668619
https://m.edsoo.ru/84836152
https://m.edsoo.ru/84836152
https://m.edsoo.ru/cfa307af
https://m.edsoo.ru/cfa307af
https://m.edsoo.ru/8bae38e6
https://m.edsoo.ru/8bae38e6
https://m.edsoo.ru/1cac6c4c
https://m.edsoo.ru/1cac6c4c
https://m.edsoo.ru/087506df

Henu

df

bu6mmoreka [JOK

47 Pemenne 3agau https://m.eds00.ru/al16836
a4
Wneanpupnif TpancopmaTop.
pariccop P bubnmoreka [JOK
[Tpou3BoacTBO, Mepenaya u
48 " https://m.eds00.ru/f97418
noTpeOIeHne IEKTPUICCKOIM ae
SHEPTUU ae
DKOJIOTHYECKUE PUCKHU TIPH
MIPOM3BOICTBE
anekTpo3Heprun. Kynerypa bubmorexa [JOK
49 PRI https://m.edso00.ru/a6f74d
HCIIOJIE30BaHMS 03
AEKTPOIHEPTHH B =
MMOBCEAHEBHOM KU3HU
bu6mmoreka [IOK
50 Pemenne 3agau https://m.eds00.ru/ee6677
ed
bu6mmoreka [JOK
51 Pemenne 3agau https://m.edsoo.ru/7cab59f
8
O06o06mieHue u
. bu6mmorexa [JOK
cUcTeMaTu3alus 3HaHHUH 110
52 " https://m.eds00.ru/401024
TeMe "DIEeKTpOMarHuTHhIE 29
Koneoanus" a
MexaHn4eCcKue BOJIHBI. bu6mmorexa [IOK
53 XapakTepuCTUKHU https://m.edso0o.ru/a58e10

MEXaHNYCCKHX BOJIH

of



https://m.edsoo.ru/087506df
https://m.edsoo.ru/a16836a4
https://m.edsoo.ru/a16836a4
https://m.edsoo.ru/f97418ae
https://m.edsoo.ru/f97418ae
https://m.edsoo.ru/a6f74d93
https://m.edsoo.ru/a6f74d93
https://m.edsoo.ru/ee6677ed
https://m.edsoo.ru/ee6677ed
https://m.edsoo.ru/7cab59f8
https://m.edsoo.ru/7cab59f8
https://m.edsoo.ru/401024a9
https://m.edsoo.ru/401024a9
https://m.edsoo.ru/a58e109f
https://m.edsoo.ru/a58e109f

bubmuoreka [JOK

54 CBoiicTBa MEXaHUYECKUX BOJIH https://m.edsoo.ru/d9ael0
00
bubmuoreka [JOK
55 3ByK. XapaKkTepUCTUKH 3BYKa https://m.edsoo.ru/138b6f
09
WNudpa3Byk u yabTpa3ByK. bubnnoreka [JOK
56 [IIymoBoe 3arps3HEHHE https://m.eds00.ru/738003
OKpY>Karollen cpeibl 8f
bubmuorexa [JOK
57 Pemenue 3amau https://m.edsoo.ru/cfd918
bf
ONEKTPOMAarHUTHHIE BOJIHBI. bubnnorexa [JOK
58 N3nyuenune https://m.edsoo.ru/714e5d
AJIEKTPOMArHUTHBIX BOJTH bl
DHeprus 3IEeKTPOMATrHUTHBIX bubnuoteka [JOK
59 BOJIH. CBOMCTBa https://m.edsoo.ru/d01b81
ANEKTPOMArHUTHBIX BOJH 8c
[Ikana >MeKTPOMarHUTHBIX
BOJIH. [Ipumenenne bubmorexa [JOK
60 P https://m.edsoo.ru/49belf
ANEKTPOMArHUTHBIX BOJH B %
TEXHHUKE U OBITY =
[TpuHIMITBI paTUOCBSI3U U
TeneBuAeHus. Paauonokaims. bu6mmorexa [JOK
61 DNEeKTPOMarHuTHOE https://m.edso0.ru/9f96f1f

3arpsiI3HEHUE OKPY KaroIIen
Cpelbl

8



https://m.edsoo.ru/d9ae1000
https://m.edsoo.ru/d9ae1000
https://m.edsoo.ru/138b6f09
https://m.edsoo.ru/138b6f09
https://m.edsoo.ru/7380038f
https://m.edsoo.ru/7380038f
https://m.edsoo.ru/cfd918bf
https://m.edsoo.ru/cfd918bf
https://m.edsoo.ru/714e5db1
https://m.edsoo.ru/714e5db1
https://m.edsoo.ru/d01b818c
https://m.edsoo.ru/d01b818c
https://m.edsoo.ru/49be1f9e
https://m.edsoo.ru/49be1f9e
https://m.edsoo.ru/9f96f1f8
https://m.edsoo.ru/9f96f1f8

KonTponbhas pabota no teme

bubmuoreka [JOK

62 https://m.edsoo.ru/4f7985
"Konebanus 1 BOTHBI" 20
Cger. 3aKOH NPSIMOJIMHEHHOTO bubmotexa [JOK
63 https://m.edso0.ru/f95664
pacnpocTpaHEHUs CBETa 06
Pemenue 3amau Ha
MIPUMCHECHHE 3aKOHA bubmorera [JOK
64 . https://m.edsoo.ru/ea32d4
MPSIMOJIMHEHHOTO 55
pacTpocTpaHeHUs CBETa
Otpaxenue ceera. [lnockoe bubnuorexa [IOK
65 3epkaino. Cdepudeckoe https://m.edsoo.ru/a005d2
3epKao bb
[Ipenomnenue cBeTa.
AOGCOIIIOTHBIN U
OTHOCHTEJIBHBIN ITOKa3aTeIb bu6mmoreka [JOK
66 npenomiieHus. [lomHoe https://m.edsoo.ru/bc2e55
BHYTPEHHEE OTPAKEHHE. cd
IIpenenbHbIi yrom MoaHoro
BHYTPEHHETO OTPAKECHUS
Pemrenue 3agaq Ha
MIPUMEHECHHE 3aKOHOB bubmorera [JOK
67 https://m.eds00.ru/49d830
OTpaKeHUS U TIPETOMIICHUS 29
CBeTa
Xon nydeil B mpu3Me. bubnuorexa [IOK
68 Jucnepcus ceera. CnoxxHbINA https://m.edsoo.ru/d8elc3

cocraB Oeroro cBera. L{Ber

be



https://m.edsoo.ru/4f7985a0
https://m.edsoo.ru/4f7985a0
https://m.edsoo.ru/f9566406
https://m.edsoo.ru/f9566406
https://m.edsoo.ru/ea32d455
https://m.edsoo.ru/ea32d455
https://m.edsoo.ru/a005d2bb
https://m.edsoo.ru/a005d2bb
https://m.edsoo.ru/bc2e55cd
https://m.edsoo.ru/bc2e55cd
https://m.edsoo.ru/49d830a9
https://m.edsoo.ru/49d830a9
https://m.edsoo.ru/d8e1c3be
https://m.edsoo.ru/d8e1c3be

JIunzpl. DokycHOE paccTOsTHUE

bubmuoreka [JOK

69 https://m.edso00.ru/604413
Y ONTHYECKasi CHUJIa JIMH3BI 59
[TocTpoenne nzo0paskeHuii B bubnuoreka [IOK
70 JIMH3aX U UX CHUCTeMaXx. https://m.edsoo.ru/bb53b1
VBenndueHne TUH3EI d5
Pemrenue 3amag Ha bubmuorexa [JOK
71 MOCTPOEHHE N300paKEHUIH, https://m.edsoo.ru/5a868f
HOJIy9AEMBIX C TIOMOIIIBIO JINH3 09
bubmuorexa [JOK
72 I'11a3 xak onrTuyeckas cucrema https://m.edsoo.ru/ecd480
a2
Pemenue 3anau. [Ipenesnst bubnuoteka [JOK
73 IIPUMEHUMOCTH https://m.edsoo.ru/cd174a
reOMETPHYECKON ONTHKH 10
CKOopoCTh CBETA U METO/IBI €€ bubmorera [JOK
74 P https://m.edsoo.ru/f32aab0
U3MEpeHUS 6
bu6mmoreka [JOK
75 Hucnepcus cera https://m.edsoo.ru/lel6cc
6e
bu6mmoreka [JOK
76 WnTepdepennus creta https://m.edsoo.ru/5fc0c63
8
KorepeHnTHble HCTOYHUKHU. bubnuorexa [IOK
77 VYcaoBust HaOMIOACHUS https://m.edso00.ru/c6416d

MaKCUMyYMOB U MUHUMYMOB

48



https://m.edsoo.ru/60441359
https://m.edsoo.ru/60441359
https://m.edsoo.ru/bb53b1d5
https://m.edsoo.ru/bb53b1d5
https://m.edsoo.ru/5a868f09
https://m.edsoo.ru/5a868f09
https://m.edsoo.ru/ecd480a2
https://m.edsoo.ru/ecd480a2
https://m.edsoo.ru/cd174a10
https://m.edsoo.ru/cd174a10
https://m.edsoo.ru/f32aab06
https://m.edsoo.ru/f32aab06
https://m.edsoo.ru/1e16cc6e
https://m.edsoo.ru/1e16cc6e
https://m.edsoo.ru/5fc0c638
https://m.edsoo.ru/5fc0c638
https://m.edsoo.ru/c6416d48
https://m.edsoo.ru/c6416d48

bubmuoreka [JOK

78 Pemenue 3angau https://m.edsoo.ru/3061de
2b
bubmuoreka [JOK
79 [Ipumenenue unteppepeHun https://m.edso0.ru/668edb
c8
bu6mmoreka [IOK
80 Judpakuus cBeTa https://m.edso0o.ru/12ed04
b5
JludpakuronHas pemeTka. bubnuorexa [JOK
81 VYcaoBue HaOIIOICHHS https://m.edsoo.ru/f998d9
TJIABHBIX MAKCHMYMOB 64
bu6mmoreka [JOK
82 Pemenue 3amau https://m.edsoo.ru/d58c41
la
bu6mmoreka [JOK
[TonepedyHOCTH CBETOBBIX
83 https://m.edsoo.ru/e9890fe
BoJIH. [lonsipusanus cBera 9
bu6mmoreka [JOK
84 Pemrenune 3amau https://m.edsoo.ru/c56¢81
58
bu6mmorexa [JOK
85 CBeToBbIE ABJIEHUS B IPUPOJIE https://m.eds00.ru/0b3636
3d
O0600mmenue u bu6mmoreka [JOK
86 CHUCTEMATHU3AIMs 3HAHHUH 10 https://m.edsoo.ru/8al474

teme "Onruka"

8b



https://m.edsoo.ru/3061de2b
https://m.edsoo.ru/3061de2b
https://m.edsoo.ru/668edbc8
https://m.edsoo.ru/668edbc8
https://m.edsoo.ru/12ed04b5
https://m.edsoo.ru/12ed04b5
https://m.edsoo.ru/f998d964
https://m.edsoo.ru/f998d964
https://m.edsoo.ru/d58c411a
https://m.edsoo.ru/d58c411a
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KonTponbhas pabota no teme

bubmuoreka [JOK

87 https://m.eds00.ru/82315d
«Onrukay»
d4
I'paHuUIBI TPUMEHUMOCTH
KJIaCCUYECKON MEXaHUKHU Enbmaorexa IOK
88 ' https://m.edso0.ru/c9bd77
3aKOHBI JIEKTPOIUHAMUKHU U cb
MIPUHITAIT OTHOCUTEILHOCTH T
. bu6mmoreka [IOK
[Toctynatel cienuaibHON
89 https://m.edso00.ru/c56f05¢
TEOPUH OTHOCUTEIHHOCTH b
[IpocTpaHCTBEHHO-BPEMEHHOU
unrtepsai. [IpeobpazoBanus
Jlopenua. YcnoBue
but6mmoreka [JOK
MPUYUHHOCTH.
90 https://m.edso00.ru/d83742
OTHOCHUTENBHOCTD ”
OJTHOBPEMEHHOCTH. —
3ameieHre BpEMEHH U
COKpAIIeHHE JITMHBI
bu6mmoreka [JOK
OHeprusi ¥ UMITyJIbC
91 z https://m.edsoo.ru/853a64
PEIATHBUCTCKON YaCTHIIBI o
CBs13b MaccChl ¢ PHEPTUEH U bubnmoreka [JOK
92 HMITYJIbCOM PENSTUBUCTCKON https://m.edsoo.ru/b6258ff
YaCTUIIBI. DHEPTHs TOKOs a
PaBHOBecHOE TemioBoe bubmmorexa [TOK
93 https://m.edsoo.ru/f54035

U3ITy4yeHue

as
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bubmuoreka [JOK

9 3akoH cMmenieHus Buna https://m.edso0.ru/1c5ff75
2
bubmuoreka [JOK
r M. II
95 vroTesa AL TUIAHKE 0 https://m.edso0.ru/a5ffa2l
kBaHTaX. ®OTOHBI g
bu6mmoreka [IOK
96 DHeprus U UMMIyibe GpoToHa https://m.edsoo.ru/7fb307
ec
®oroaddext. OnbiTh A. T bubnuorexa [JOK
97 CroneroBa. 3aKOHBI https://m.eds00.ru/8c68e5
dororddekra b9
VYpaBHeHHe DWHIITEIHA IS bubnnorexa [JOK
98 ¢doroaddexra. "Kpacnas https://m.edsoo.ru/01ef45
rpanuia” porodpdexra 56
bu6mmoreka [JOK
.0 I1. H.
99 Aapnerne ceta. OMbITEL https://m.eds00.ru/64b4f9
JlebGeneBa
66
bu6mmoreka [JOK
100 BosHOBEIE CBOICTBA YaCTHI] https://m.edsoo.ru/f59cfce
C
Bomusr ge bpoiins. nnaa
BOJIHBI ;[Ie b poﬁml I/I21 a3Mepbl bubmorexa [TOK
101 P P p https://m.edsoo.ru/5df8baf
00J1aCcTH JIOKaIU3aIun 1
JBHKYILEUCS YaCTULIBI B
102 KopnyckynspHo-BOIHOBOMI bubnuoreka [IOK

AyaJIu3M

https://m.edsoo.ru/8ccab6
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2a

Judpakius 37eKTPOHOB Ha

bubmuoreka [JOK

103 https://m.edsoo.ru/30dbal
KpHUCTaJIax
8c
Crenuduka u3smMepeHui B
Mukpomupe. CooTHOIIEHUS bubmorera [JOK
104 POMHPE. . https://m.eds00.ru/65783d
HeomnpeaenéHHoCTeN oc
I'eitzenbepra -
but6mmoreka [IOK
105 | Pemenue rpaduyeckux 3amad https://m.edsoo.ru/e70195
bd
but6mmoreka [IOK
106 | Pemenue pacu€THbIX 3a7a4 https://m.edsoo.ru/ee9b31
82
KonTponbHas padota no
temam: "OcnHoBbl CTO" bubmorexa [JOK
107 | ) o https://m.edsoo.ru/c3de89
KopnyckynsipHO-BOITHOBOM 1a
nyanuzm" o
OMLBITHI 110 MCCIIEIOBAHUIO bu6mmoreka [JOK
108 | crpoenus aroma. [lnanerapHas https://m.edso0.ru/312b75
Mozenb aroma Pesepdopaa Oa
but6mmoreka [IOK
109 | Ilocrynatsr bopa https://m.edsoo.ru/404dfa
9a
Buasl cnektpoB. CriekTp bubnuoteka [{OK
110 | ypoBHe# 3HEprUU aTOMa https://m.edsoo.ru/cf74b1

BOZIOpOJIa

la
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CroHTa"HHoe U BBIHYXXICHHOC

bubmuoreka [JOK

111 https://m.edsoo.ru/f945d8
U3ITy4YeHUE CBETa 5¢
bubmuoreka [JOK
112 | Jlazep https://m.eds00.ru/2288a0
c4
Hyknonnas monens siapa
FgﬁseH6epra-I/II;aHeH}Il<I()). bubmorera [JOK
113 https://m.edsoo.ru/34ada5
3apsii 1 MaccoBOE YHCIIO Spa. de
H3oTonbl. PagnoakTMBHOCTH _
3aKoH paIuOaKTUBHOTO
pacnanga. CBoricTBa
MOHU3HUPYIOIIETO U3ITYUYCHHS. bubmorexa [JOK
114 https://m.edsoo.ru/aab98b
Brusiaue pagnoakTUBHOCTH Ha of
KUBBIE OpPTaHU3MBI.
Jo3umerpus
DHeprus CBSI3u HyKJIOHOB B
sape. Snepusie cuibl. Jledekt
Macchl aapa. JnepHoie BuGorexa LIOK
115 | Peartimt #lneptibie peaKTopbl. https://m.edsoo.ru/ff1758d
[TpoGnems! yrpaBisieMoro 0
TEPMOSIICPHOIO CUHTE3A.
DKOJIOTUYECKUE aCTIEKThI
Pa3BHUTHS SJICPHON SHEPTETUKH
Meroasl perucTpanuu u bubnnoreka [JOK
116 | wuccnenoBaHUs HIIEMEHTAPHBIX https://m.edsoo.ru/lac08a

gacTtuil. DyHgameHTanbHbIC

5b
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B3auMozcicTBUA. bapruonsl,
MC30HBI U JICIITOHBL.
[IpencraBnenue o
CrangaptHoit Mmoaenu. KBapk-
TJIFOOHHAS MOJEJb aAPOHOB

®du3uka 3a npeaenaMu
CrangaptHoit Mmoaenu. Témuas

bu6mmoreka [IOK

117 | wmarepus u TEMHas SHEPIHUs. https://m.edsoo.ru/c026fd
EaunctBo ¢puznueckoit 37
KapTUHBI MUpa
Dransl pa3BUTHS aCTPOHOMUHU. bubmorexa HOK

118 https://m.edsoo.ru/ad73el
3HaueHue aCTPOHOMUU 45
[IpuMeHnMOCTB 3aKOHOB
bu3UKK 1715 OOBSICHEHUS
MPUPOIBI KOCMHUYECKUX bubmmorexa HOK

119 https://m.edso0o.ru/39c440
00BEKTOB. MeTobl 28
ACTPOHOMHUYECKHUX
HCCIIEN0BAHNMN
CoBpeMeEHHBIE ONITUYECKUE bubnnorexa [JOK

120 | Teneckombl, pagUOTEIECKOIHI, https://m.edso0o.ru/4877aa
BHeaTMoc(epHasi aCTpOHOMUS le
Bun 3B€31H0TO HEbA.
Co3Be3nus, spkue 3BE3/bI, bubnmorexa LIOK

121 https://m.edsoo.ru/aac588
TUTAHETHI, UX BUAUMOE eb
JIBUKCHHEC

122 Conneunas cucrema. ColHIIE. bub6mmoreka [JOK
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ComnHeuHast aKTUBHOCTb.
Ncrounuk sneprun CosHua u
3BE3]T

https://m.edso0.ru/22748e
b4

3BE3/bI, UX OCHOBHBIE
XapakTepUCTUKHU. [luarpamma

bu6mmoreka [JOK

123 | . https://m.eds00.ru/421699
CHEKTPaJIbHBIN KJIacc — 44
CBETHUMOCTB" T
3Be3/1bI IIIaBHOU bubmmorexa [TOK
124 https://m.edso0.ru/b3cb76
MOCJIEOBATEILHOCTH 6c
Bnytpennee ctpoenue 3BE3 1.
CoBpeMeHHbIE NPeACTaBICHUS bubnuoreka [IOK
125 | o MPOUCXOKACHUU H https://m.edsoo.ru/d09da4
sBomtonu CoTHIA U 3BE3]. 94
OTamnbl JKU3HU 3BE3]
Mneunsiii [1yte — Hama
bu6mmoreka [JOK
TI"'anakTtuka. THITBI TaTaKTHK.
126 . https://m.edsoo.ru/7cd10a
UYEpHble ABIPHI B s1/1pax 0a
rajJjakTHK T
Bcenennas. Pacmimpenne Eub 10K
HOJIMOTEKA
Bceenennoii. 3akon Xa00una.
127 FICHHO. SAOH AabOT https://m.eds00.ru/3dbdf0
Teopust bospiioro B3pbiBa. 42
PenukToBOE H3MydeHUE o
MacirrabHas CTpyKTypa bubmmorexa [IOK
128 . PYKTYP https://m.edsoo.ru/ce2346
Bcenennoii. MeraragakTuka 33
129 | Hepeménnsie nmpobdIeMbl bubnuoreka [JOK
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aCTPOHOMHHU

https://m.edso0.ru/d37d9ff
e

130

Pu3NYECKUl NPAKTUKYM 110
teme "HccnenoBanue
MarduTHOTO MOJIS ITOCTOSHHBIX
MarHuToB' UJH
"UccaenoBaHue CBOICTB
(heppoMaraeTukoB" MU
"UccneqoBanue AeHCTBUI
IOCTOSSHHOTO MarHuTa Ha
pamKy ¢ TOKOM"

bubmuorexa [JOK
https://m.edsoo.ru/67361a
ef

131

du3znuecKuil MpakTUKYM 110
teMe "M3mepenne cuiibl
Awmnepa" win "M3yuenune
3aBHCHUMOCTH CHJIBI AMIIepa OT
CHJIBI TOKA" WK
"OnpeneneHne MarHUTHOU
MHIYKIIMK Ha OCHOBE
nu3MepeHus cuiibl Ammepa”

bu6mmoreka [IOK
https://m.edsoo.ru/fcae91le
9

132

Pu3NYECKUil NPAKTUKYM IO
TeMe ""MccaenmoBanue SIBICHUS
3JIEKTPOMAarHUTHON
WHIYKIUU" WIn
"OnpeneneHre HHIYKIUU
BUXPEBOI'0 MarHUTHOTO NoJis"

https://m.eds00.ru/c36658
da

133

Pu3NYeCKUil NPAKTUKYM IO
teme "MccnenoBaHue sIBIEHUS

bu6mmorexa [JOK
https://m.edsoo.ru/b8fb63
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camouHaykiuun" wim "Coopka
MOJIEININ HJIEKTPOMArHUTHOTO
reHeparopa"

Pu3NYECKUl IPAKTUKYM 110
teme "M3mepenue nepuona

bu6mmoreka [JOK

134 | cBoGoaHBIX KONIEOaHMI https://m.edsoo.ru/5d159d
HUTSIHOTO U IPY>KUHHOTO 35
MasATHUKOB"
Pu3NYECKUl NPAKTUKYM 110
teme "l[IpeoOpazoBanue bubmorexa HOK
135 https://m.edso00.ru/a28026
SHEPI'Uu B NPYKUHHOM bd
MasTHHUKE" o
@U3NYECKUI PAKTUKYM 110
teme "HccnenoBanue
IIEPEMEHHOT0 TOKA Yepe3
MOCJIEIOBATENIHFHO bu6mmoreka [IOK
136 | coeanHEHHBIE KOHIIEHCATOD, https://m.edso0o.ru/89dc2d
KaTyIIKy U pe3ucTop" Win 90
"UccnenoBanue paboThI
HMCTOYHUKOB CBETA B LIETIH
MIEPEMEHHOTO TOKa"
Pu3nYeCcKuil NPAKTUKYM I10 bubnnorexa [JOK
137 | Tteme "M3yueHue mapamMeTpoB https://m.eds00.ru/b10066
3BYKOBOM BOJIHBI" la
Pu3nYeCcKUil IPAKTUKYM I10 bubnnoreka [JOK
138 | Teme "U3mepeHue nmokaszarens https://m.edsoo.ru/42569

MpEeTOMJIEHHUS CTeKIAa" WiIn

al
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"TTonyyenue n300pakeHUs B
CHCTEME U3 IJIOCKOTO 3epKaa
Y JIUH3bI"

Pu3NYECKUl IPAKTUKYM 110
teme "HccnenoBanue
3aBHCUMOCTH (DOKYCHOTO
paccTosiHUsA OT BellecTBa (Ha

bubmuorexa [JOK

139 " https://m.edso00.ru/b879fb
IpUMeEpe XKUJIKUX JTHH3)" UIIH af
"N3mepenue GokycHOTO o
pPacCTOSHUS PACCEUBAIOIINX
uH3"
DU3nYeCcKuil MPAKTUKYM 10
TeMe "HaOmronenue Brbmmotexa HOK
140 https://m.edsoo.ru/8b7ac7
audpakuum, HHTephepeHIN 37
Y ToJisipu3anuu ceera' _
Pu3nYecKuil NPaKTUKYM 110
teMe "OnpenencHue UMITyJIbca
Y DHEPIUH PENIATUBUCTCKUX bubmorera [JOK
141 PP https://m.eds00.ru/63756¢
yactull (1o ¢poTtorpadusim 47
TPEKOB 3apsKEHHBIX YacTHUIl B _
MarHMTHOM moJje)"
Pu3nYeCcKuil NPAKTUKYM I10
teme "M3mepeHune nocTosHHOM
[Inanka Ha ocHOBe bubmorexa [JOK
142 https://m.edsoo.ru/eb916f

uccnenaoanus Gorodddexra"
nin "Uccienosanue
3aBHCHMOCTH CHJIBI TOKA Yepe3

82
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CBETOJMOJI OT HapsbKeHus"

143

®U3NYECKUN TPAKTUKYM I10
teMe "MccnenoBanue criekTpa
pa3peKEHHOT0 aTOMapHOI0
BOZIOPOJIa U U3MEPEHUE
noctostHHOM Punbepra"

bu6mmoreka [JOK
https://m.edsoo.ru/ec651e
b8

144

PuU3NYECKUl NPAKTUKYM 110
teme "HccaenoBanue
paanoaKkTUBHOIO (OHA C
KCIIOIB30BaHUEM J103UMeTpa"
nnu "M3ydeHue noriounieHus
OeTa-4yacTuL AJIFOMUHHEM"

bubmuorexa [JOK
https://m.edsoo.ru/c3dabe
6e

145

@U3NYECKUI PAKTUKYM 110
teme "HaGmronenus 3BE34H0T0
Heba HeBOOPYKEHHBIM TJ1a30M
C HCIOJIb30BaHUEM
KOMITBIOTEPHBIX MPUIOKEHUN
JUTSL ONIPEAEIICHUS] TIOJI0KEHUS
HEOECHBIX 00HEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIC
co3Be3usi CeBepHOTO
MOJTyIIApUS U SIPKHE 3BE3BI"
v "HaOarogeHus B TENECKONI
JIyHBl, IUTAHET, TYMAHHOCTEN U
3BE3IHBIX CKOILICHUH"

bu6mmoreka [IOK
https://m.eds00.ru/107202
le

146

O06001IeHne 1
cucreMaTusanus 3HaHuu. Ponb

bu6mmoreka [IOK
https://m.edsoo.ru/ad6dde
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($U3MKU ¥ aCTPOHOMUH B
3KOHOMHYCCKOH,
TEXHOJOIMYECKOI,
COLIMAILHOM U DTUYECKOU
chepax neaTeTbHOCTH
yeJIoBEKa

O06001IeHNEe 1

cucrtemaTusanus 3HaHuil. Poib bubnuorexa [JOK
147 | wu mecto GUBUKH U https://m.edso0.ru/18f19f7
aCTPOHOMHUHU B COBPEMEHHOM c
HAay4YHOUM KapTHHE MHUpa
O6o06meHue u
cucTeMartu3auus 3HaHui. Poib
¢busnueckoil Teopuu B
OPMHUPOBAHUH
SpSHCTEBneHHﬁ 0 (pusmueckomn bubmorexa HOK
148 https://m.edsoo.ru/e7d400
KapTUHE MHUPA, MECTO f4
(bU3UYEeCKOil KapTUHBI MHUPA B o
o01IeM psiy COBPEMEHHBIX
€CTECTBEHHO-HAyYHBIX
MPEACTABICHUI O IPUPOE
O06001menue u bu6mmoreka [JOK
149 CHCTEMAaTH3alMs 3HAHUH 110 https://m.edsoo.ru/b032fc
teme "Kunemaruka" 4b
O0600mmenue u bu6mmoreka [JOK
150 | cucremaru3anus 3HAHUH 10 https://m.edsoo.ru/4e31b5

teme "Kunemarnka"

07
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O0600111EHE U

bu6mmoreka [JOK

151 cucTeMaTu3alus 3HaHUH 110 https://m.edsoo.ru/2dfbafc
teme "JluHamuka" )
O60061eHue u
. bu6mmoreka [JOK
CUCTEMaTHU3alMs 3HAHUN 110
152 " https://m.edso0.ru/3cca48
teme "CraTuka TBEpAOro 26
Tena" o
O060061eHue u
cUCTEeMaTHU3alMs 3HaHUH 110 bubmorexa LIOK
153 " https://m.edso00.ru/32a4d1
TeMe "3aKOHbI COXpPAaHEHHUS B a0
MeXaHHuKe" T
O060061eHue u
cUCTEeMaTHU3allMs 3HaHUH 110 bubmorexa LOK
154 " https://m.edsoo.ru/ed440c
TeMe "OCHOBBI MOJIEKYJISIPHO- a8
KMHETUYEeCKOU Teopun” o
O06001mmenue u
cHCTEeMaTHU3allMs 3HaHUH 110 bubmorexa LOK
155 " https://m.edsoo.ru/c63f7cl
teme ""TepmoauHaMuKa. 0
TenmoBbie MalIUHBI" B
O600mmenue u
CHCTEMAaTH3alMs 3HaHUH I10 bu6mmoreka [JOK
156 | Teme "ArperatHble COCTOSHUS https://m.edsoo.ru/1d36b5
BeniecTBa. @a3oBbie bl
nepexopl”
bu6mmorexa [IOK
O60061eHue u
157 B https://m.edsoo.ru/3bfOdef

cucTeMaTu3alus 3HaHuH 110

9
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Teme "DnekTpuieckoe nosue"

O06001IeHne 1

. bu6mmoreka [JOK
crcTeMaTHU3anus 3HaHUH 10
158 | N https://m.edsoo.ru/71453e
teme "[locTossHHBII o6
ANEKTpUYECKUI TOK" o
O60061eHue u
cUcTeMaTu3alus 3HaHUI 10 bubmorera [JOK
159 " https://m.edso0.ru/3d4007
TeMe "TOKHM B pa3iIMyHbIX 7a
cpenax" o
O6o06meHue u bu6mmoreka [JOK
160 | cucremaTH3anus 3HaHUI 1O https://m.edso00.ru/3b4c06
teMe "MarautHoe nosue" ae
PezepHblit ypok. O6001eHne
P P . bubnuotexa [JOK
Y CHCTEMAaTH3alus 3HaHUH 10
161 " https://m.edso0.ru/053e22
TeMe "DIIeKTpOMarHuTHast 48
UHIyKIUs" T
PezepBHblit ypok. O6001eHNe
P P . bubnuotexa [JOK
Y CHCTEMAaTH3alus 3HaHUH 10
162 " https://m.edso0.ru/d6310b
Teme "MexaHnyeckue fd
KoseOaHus" Td
PezepBHblit ypok. O0001eHNEe
P P . bubnuorexa [JOK
Y CHCTEMAaTH3alus 3HAaHUI 10
163 " https://m.edsoo.ru/5e2bb8
TeMe "DIEeKTpOMarHuTHhIE 3d
KoseOaHus" sd
164 PezepBHblit ypok. O6001eHne bubnuorexa [IOK

W CHCTEMAaTH3allHs 3HAHUM 110

https://m.edsoo.ru/96a7a2
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TeMe "MexaHudeckue u
3J€KTPOMAarHUTHHIE BOJIHBI"

dd

PesepBHeIil ypok. O600IICHHE

bu6mmoreka [JOK

165 | wu cucremaTH3ays 3HAHUH 110 1 https://m.edsoo.ru/52ad16
teme "OnTuka" 03
PezepBHblit ypok. O6001eHne bubnuorexa [JOK

166 | w cucTemaTH3aIuUs 3HAHUH 110 1 https://m.edsoo.ru/5beclc
teme "OcuoBel CTO" 65
PesepBusblii ypok. O000mIEHHE
u cnfTeMaTIZfauHﬂ 3HAaHUU 1O bubmorera [JOK

167 " 1 https://m.edsoo.ru/f7c59d
teme "KoprnyckyisspHo- 38
BOJIHOBOM nyanu3m" o
PezepBHblit ypok. O6001eHNe bubmorexa [IOK

168 | w cucremaTH3aIys 3HAHUH 110 1 https://m.eds00.ru/1f5116
teme "®usnka atoma" 4
PesepBHblIit ypok. O6006111€HNE
u CI/I(I:)TeMaTIZfaLII/I}I 3HAaHUH IO bubmorexa [JOK

169 " 1 https://m.eds00.ru/905c5¢
Teme "dusnka aTOMHOrO siapa €0
1 DJIEMEHTApHBIX YaCTHILL" o
PesepBHbIit ypok. O60011eHNE
u CI/IfTeMaTI:;paI_[I/IH 3HAaHUH TI0 bubmorexa [JOK

170 " 1 https://m.edsoo.ru/2bffh94
Teme "DJIEMEHTBI c
acTpopu3uku" B

OBIIEE KOJIMYECTBO YACOB
170 16

[10 ITIPOT'PAMME
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHHMS OCHOBHOM OBPA30OBATEJIBHOM
ITPOI'PAMMBI 10 KJIACC

Kox nposepsiemoro
pe3yjabTara

10.1

IIpoBepsiemble MpeIMeTHbIE Pe3yJILTATHI OCBOEHNSI OCHOBHOI 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro
0011ero o6pa3oBaHus

JIeMOHCTpUPOBATh HA IpUMEpPax pojib U MECTO (U3UKU B (POPMUPOBAHMM COBPEMEHHOW HAy4YHOH KapTHHBI
MHpa, B PA3BUTHUH COBPEMEHHON TEXHUKU U TEXHOJIOTHUH, B IPAKTUYECKOU NEATEIbHOCTH JIFOAECH

10.2

V4YuTeIBaThH T'paHUIllbl IMIPUMEHCHUA HN3YUCHHBIX (bHSH‘ICCKI/IX MO,Z[CJ'ICIZ: MaT€pualibHas TO4YKa, MHCPLOHUAJIbHasA
CHUCTEMa OTCLIéTa, a0COJIIOTHO TBépI[OG TCJIO, I/II[eaJ'IbHHﬁ ra3; MOJICJIU CTPOCHUA I'a30B, JKUJKOCTEHN U TBépI[BIX
TCI, TOYCYHBIN SHGKTpI/I‘IeCKI/Iﬁ 3aps — IIPpU pCIICHUN (1)I/I3I/IIIGCKI/IX 3aJa4d

10.3

PacrioznaBate (Qu3uyeckue sBIeHUs (MpoLecchl) M OOBACHATH HMX HA OCHOBE 3aKOHOB MEXaHHKH,
MOJIEKYJIIPHO-KUHETUYECKOM TEOPUM CTPOEHUS BELIECTBA U  AJIEKTPOJMHAMHUKHU: PABHOMEPHOE U
PaBHOYCKOPEHHOE IPSIMOJIMHEHHOE ABMKEHHE, CBOOOIHOE MaJIeHHE Tell, ABMXKEHUE 110 OKPY>KHOCTH, HHEPIIHS,
B3auMoJeiicTBue Tei; nuddy3usi, OpOyHOBCKOE JBHKECHUE, CTPOCHHUE KHUIKOCTEH M TBEPIBIX TEll, H3MCHCHHE
o0BEMa Tenm mpu HarpeBaHWU (OXJIAKICHHWH), TCILUIOBOC PaBHOBECHE, MCIIAPCHHE, KOHIACHCAIWS, TUIABIICHUE,
KpUCTAJUTU3alUs, KATICHNE, BIIAYKHOCTh BO3/yXa, MOBBIIICHNUE JIABJICHHS Ta3a MPU €r0 HarpeBaHUU B 3aKPHITOM
COCyJIe, CBSA3b MEXKIY MapaMeTpaMH COCTOSHUS ra3a B H30IpOIeccax; JIEKTpU3alus TeJl, B3aUMOJICHCTBUE
3apsa0B

10.4

OnuceiBaTh MEXaHUYECKOE ABUXKCHUC, HUCIIOJIb3YA (1)I/I3I/I‘~I€CKI/I€ BCJIMYHHBI: KOOpAWHATA, IMyTh, ICPEMCIUICHUC,
CKOpPOCTH, YCKOpPCHHUEC, MacCa TCJjia, CUJia, UMITYJIbC TCJId, KHHCTHYCCKAad JSHCPIrHsd, INOTCHUHAJIbHAs JSHCPIUd,
MEXaHHM4YECKas pa60Ta, MCXaHUYCCKAasd MOIIHOCTE, TP ONMMCAHWU ITPABHUJILHO TPAKTOBATH (1)I/ISI/I‘I€CKI/II\/'I CMBICJI
HCIIOJIb3YCMbBIX BCIHWYHH, HUX 0003HAUYCHUS U CIWHUIIbI, HaAXOIUTb (I)OpMy.TILI, CBA3BIBAIOIIUEC JTaHHYIO
(bI/ISI/IquKyIO BCJIIMYHHY C APYTUMU BCIMYUHAMU

10.5

OnuceiBaTh W3Y4YEHHbIE TEIJIOBBIE CBOICTBA TEN U TEIUIOBBIEC SIBICHUS, UCIOIb3Ys (PU3NYECKUE BEIUYUHBL:
JABJIEHUE Tra3a, TeMIeparypa, CpeIHssl KUHETHYEeCKas DSHEPrus XaoTUYECKOTO [JIBHIKEHHS MOJIEKYII,
CpeIHEKBaJIpaTUYHasi CKOPOCTb MOJIEKYN, KOJMYECTBO TEIUIOThI, BHYTPEHHssI »Heprusi, pabora Trasa,
KOA((PHUIMEHT MOJIE3HOTO JEHCTBUS TEIJIOBOTO AIBUTATEINSI; IPH ONMMCAHUH MPABHIBHO TPAKTOBATh (PU3UYECKUI
CMBICII MCIIOJIb3YEMbIX BEJTUYMH, UX O0O3HAYEHHs M €IMHUIIbI, HAXOIUTh (OPMYJIbI, CBA3BIBAIOIINE TAaHHYIO
($uU3NYECKyI0 BETMUYHUHY C APYTUMHU BEITUYMHAM

10.6

OnucelBaTh H3y4YEHHBIE JJIEKTPUYECKUE CBOMICTBA BEIIECTBA U JJIEKTPUUECKHUE SABJIEHUS (IIPOLECCHI),
UCTONB3Yysl (U3UYECKHE BEIMYMHBI AIIEKTPHUUCCKUI 3apsl, SJIEKTPHUECKOE IMOoJie, HANPSKEHHOCTH IO,
MOTEHIMAJ, Pa3HOCTh IMOTEHIMAJIOB, NPU ONHUCAHUHM TPABWIBHO TPAaKTOBaTh (U3NYECKUNA CMBICH




UCIIONIb3YEMBIX BEJIMYUH, MX OOO3HAYEHHUsS W CIWHUIIBI, YKa3blBaTh (OPMYIIbI, CBSI3BIBAIOIIME JTaHHYIO
(bU3MYECKYIO BEIMYUHY C APYTUMHU BETHUYUHAMU

10.7

aHAJTM3UPOBATh (PU3MUECKUE TMPOLECCHl U SBJICHUS, HCIOJB3Ys (U3UYECKHE 3aKOHBl M MPUHIMIIBI: 3aKOH
BceMupHoro TsaroreHus, |, Il u |1l 3axkonsl HproToHa, 3aKOH cOXpaHEHHsS MEXaHMUYECKON 3HEpruu, 3aKOH
COXPAHEHHUS UMITYJIbCA, IPUHLIMII CYTIEPIIO3ULIUU CUJI, IPUHIIUI PAaBHOIPABUSI MHEPLUUAIBHBIX CUCTEM OTCUETA;
MOJIEKYJISIPHO-KMHETUYECKYIO TEOPUIO CTPOEHUS BEIECTBA, Ta30Bbl€ 3aKOHBI, CBS3b CPEIHEH KMHETHYECKOM
SHEPI'UHU TEIIOBOIO ABMKEHMSI MOJIEKYJI ¢ aDCOJIIOTHOM TeMIIepaTypoil, epBblil 3aKOH TEPMOAMHAMUKY; 3aKOH
COXPaHEHMs 3JIEKTPUUECKOTro 3apsja, 3akoH KyioHa; npu 3ToM pasziauyaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHa,
€ro MaTeMaTU4YEeCKOE BBIPAKEHHUE U YCIIOBHS (IpaHHIIbI, 00JacTH) IPUMEHUMOCTH

10.8

OOBICHATE OCHOBHBIE IMPUHIUIIBI HeﬁCTBHH MalluH, HpI/I60pOB 1 TCXHUYCCKHUX YCTpOﬁCTB; pa3jindaTb yCJIOBUs
X 0€30IMacHOr0 MCIIOJIb30BaHUS B MMOBCEIHEBHOM KU3HU

10.9

BBIMONTHATE AKCIIEPUMEHTHI 110 UCCIIETOBAHUIO (DU3MUYECKHX SBJICHUH U MPOLIECCOB C MCIIOIB30BaHUEM MPSIMBIX
Y KOCBEHHBIX U3MEPEHHI; TIPU 3TOM (pOpMyITHUpOBaTh MpoodIieMy (3a1a4y) U THIIOTE3Y Y4eOHOTO IKCIIEPUMEHTA,
coOHpaTh YCTaHOBKY U3 IPEJI0KEHHOI0 000PYA0BaHUs, IPOBOIUTH ONBIT U (POPMYIMPOBATH BHIBOBI

10.10

OcyiecTBIATh NpsIMblE U KOCBEHHBIE M3MEpPEHUs! (PU3MUECKUX BEIMYMH; MPH 3TOM BBIOMpATh ONTHMAJIbHBIN
CHoco0 M3MepEeHUs U UCII0JIb30BaTh U3BECTHBIE METO/bI OLIEHKH MTOTPEIIHOCTEN U3MEpEHU

10.11

HccnenoBaTh 3aBUCUMOCTH MEXIY (GU3MYECKUMHU BEJIMUYMHAMH C WCIIOJIB30BAHUEM MPSIMBIX U3MEPEHHI; MIPU
3TOM KOHCTPYUPOBATh YCTAHOBKY, (DUKCHPOBATH PE3YIHTAThI MOJYUYEHHON 3aBUCUMOCTH (DU3NYECKUX BETUYUH
B BHJI€ TaOIHI] ¥ TpadUKOB, JIeJaTh BEIBOJIBI IO pe3yJIbTaTaM MCCIICIOBAHUS

10.12

Co0roate mpaBuia 6€30MacHOTO Tpy/la MPU MPOBEICHUM MCCIEJOBAHUHN B paMKaX y4eOHOTrO SKCIEepUMEHTa,
y4eOHO-HCCIIeIOBATENBCKONH U MPOEKTHON NESATETLHOCTH C HCIONBb30BaHUEM H3MEPUTENBHBIX YCTPOWCTB H
71ab0paTopHOro 00opyI0BaHUS

10.13

Pemate pacuy€rHble 3aauM ¢ SIBHO 33JaHHON (U3MYECKOH MOENbIo, UCIONb3ys (U3UYECKHE 3aKOHBI U
NPUHIUIBI; HAa OCHOBE aHAM3a YCJOBUS 3a7aydl BBIOMpaTh (DU3MYECKYI0 MOJEINb, BBIACHATH (prusnueckue
BEJIMYMUHBI U (POpMysbl, HEOOXOAMMble Al €€ pelleHHs, MPOBOAUTH pacu€Thl U OIEHUBATh PEabHOCTh
MOJIYYEHHOT0 3HAUeHUS (PU3NUECKON BEITUUUHBI

10.14

Pemiate xauecTBEHHBIE 3alavu:. BBICTPANBATDH JIOTUYCCKHU HCIIPOTUBOPCUUBYIO LICTIOUKY paccyncneHI/Iﬁ C OHOpOﬁ
Ha U3YYCHHLIC 3aKOHBI, 3aKOHOMCPHOCTHU U (1)I/I3I/I‘-IGCKI/IG SABJICHUSA

10.15

Hcnonp30BaTh NpU pelIeHUH Y4eOHBIX 3a7jad COBPEMEHHbIE HWH(OpPMAIMOHHBIE TEXHOJOTMU IJIs TOUCKA,
CTPYKTYpUPOBaHUS, HHTEPIPETALMU U TPEACTaBICHUS y4eOHOM M Hay4YHO-TOMYJSpPHOH uHGopManuy,
MOJTYYEHHOM U3 Pa3IMYHbIX UCTOYHUKOB; KPUTHUYECKU aHATH3UPOBATh MOTyYaeMyro HH(OpMAaIIio

10.16

[TpuBOANTH MpUMEpPHI BKJIa/la POCCUICKUX U 3apyOEeKHBIX yUEHBIX-(DU3MKOB B pa3BUTHE HAYKH, OOBSICHEHUE




MPOLECCOB OKPYKAKOLIEr0 MUPA, B Pa3BUTHUE TEXHUKU U TEXHOJIOTHI

Hcnonp30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOW >KHM3HU IS oOecreueHHs] 0e30MacHOCTH

10.17 npu oOpamieHuu ¢ MpuOOpaMH M TEXHHUUYECKUMH yCTPOHCTBAMH, JUIsI COXPAHEHUS 3/0POBBS M COOJIIOJICHHUS
HOPM 9KOJIOTHYECKOI0 MIOBEICHUS B OKPYXKAIOLIEH cpelie
PaGortare B rpymnme C BBIIOJHEHHEM pAa3JIMYHbIX COLMAIBHBIX pOJIEH, IJIaHUPOBaTh pPabOTy TIpPYMIIbL,
10.18 palMOHAIbHO pacHpeleNsiTh OOA3aHHOCTH M IUIAHMPOBATh JEATEIBHOCTb B HECTAHJAPTHBIX CUTYalMsIX,

aJIeKBaTHO OIICHMWBATh BKJIAJ] KXKJOTO U3 YYaCTHUKOB I'PYIIIIBI B PEIICHHE PacCMaTPUBAEMOM MPOOIEMBI




11 KITACC

Kon
NpoBepPsieMOro
pe3yJbTara

111

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOEHUSI 0OCHOBHOI 00pa30BaTeIbHOIi MPOrpaMMbl CPeHero
001ero oo0pazoBaHus

JleMoHCTpHUpOBaTh Ha IMpUMEpax pojib U MeCTO (U3UKH B (HOPMHPOBAHHM COBPEMEHHOI HaydyHOU KapTUHBI
MUPA, B Pa3BUTHUH COBPEMEHHOM TEXHUKU U TEXHOJOTHUH, B MPAKTUYECKON JIEATEIbHOCTH JIIO/ICH, 1I€I0CTHOCTD
U €IMHCTBO (PM3UYECKON KapTUHBI MUPA

11.2

Y4YuTBIBaTH TPAHUIBI NPUMEHEHUS H3YyYCHHBIX (U3UYECKUX MOJICNCH: TOYEUHBIH AIIEKTPUUECKUH 3apsi,
sJiepHasl MO/IeIb aTOMa, HYKJIOHHAsi MOJIe/Ib @aTOMHOTO si/jpa MU pelIeHu: Gpu3nyeckux 3ajgad

11.3

Pacnio3naBate usnueckue siBiaeHUs (IIPOLECCH) U OOBSACHATh MX HA OCHOBE 3aKOHOB JJIEKTPOJUHAMUKH H
KBAaHTOBOH (DM3HMKH: DIIEKTPUYECKasl IPOBOJIUMOCTD, TEINIOBOE, CBETOBOS, XMMHYECKOE, MAarHUTHOE JEHCTBUS
TOKa, B3aMMOJICHCTBHE MarHUTOB, 3JICKTPOMAarHUTHAS HHIYKIUs, JCHCTBIE MATHUTHOTO TIOJIS Ha TIPOBOIHHUK C
TOKOM M JIBHXKYLIUICS 3apsiji, JIEKTPOMAarHUTHBIE KOJeOaHUS M BOJHBI, MPSIMOJIMHEHHOE paclpoCTpaHEeHUE
CBETa, OTpakeHUe, IpelomiieHHe, HHTephepeHnns, TUGPaKIus U TONSpHU3alUs CBETa, JUCIEPCHUS CBETA,
dorornekrpudeckuii 3pdext (porodddekrt), cBeToBOEe MaBIEHHE, BOZHHUKHOBEHHME JIMHEHUYATOrO CIEKTpa
aToMa BOJIOPOJia, €CTECTBEHHAS M UCKYCCTBEHHAs paHOAKTHBHOCTh

11.4

OnuceiBaTh HM3y4YEHHBIE CBOICTBAa BelIECTBAa (AJIEKTPUUYECKHE, MAarHUTHBIE, ONTHYECKUE, DIEKTPUUYECKYIO
IPOBOJUMOCTh PA3IMYHBIX Cpel) MU JJIEKTPOMArHUTHBIE SBJIEHUS (TPOLECCHI), HUCMONb3Yys (U3NYECKHe
BEIIMYUHBI: JJIEKTPUYECKUN 3apsif], CUJIA TOKA, DJICKTPUYECKOE HAIPSDIKEHUE, DIEKTPUYECKOE CONPOTUBIICHUE,
pasHocTh moteHuuanos, DJ[C, pabora Toka, MHAYKIMS MarHUTHOrO mois, cuia Ammnepa, cuia JlopeHuna,
WHAYKTUBHOCTh KaTYUIKW, HEPTUs AJIEKTPUYECKOr0 W MArHWTHOTO MOJIeH, MEePUOoJl M 4YacToTa KojeOaHuil B
KoJ1e0aTeIbHOM KOHTYpE, 3apsii U CHUjla TOKa B IPOLECCe TapMOHUYECKUX DJIEKTPOMArHUTHBIX KOJICOaHMH,
(boKyCcHOE pacCTOSTHUE U ONTHYECKasi CHJIa JIMH3bI; PU OMUCAHUU MPAaBUIBHO TPAKTOBATh (U3NYECKUN CMBICI
UCIIOJIb3YEMBIX BEJIIMYMH, HUX O0O3HAu€HUsT M EIUHUIBI, YKa3bIBaTh (OPMYJIBIL, CBS3BIBAIOLINE JIAHHYIO
(GU3UUECKyIO BETMUMHY C IPYTHMHU BEIMYMHAMHU

115

OnuceiBaTh U3yY€HHbIE KBAHTOBBIE SIBJICHHUS W TPOIECCHI, MCHONB3YS (PU3NYECKUE BEITUYMHBI: CKOPOCTH
3JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M 4acTOTa CBETA, SHEPTUsS U UMIYJIbC (HOTOHA, MEPHO] MoTypaciaja,
SHEPrusl CBSI3U ATOMHBIX s/iep; NMPU OMUCAHUM MPAaBUIBHO TPAKTOBATh (DM3MUECKUN CMBICI HCIIOJIb3yEeMbIX
BEJIMYMH, UX 0003HAUCHUS U €IMHULIBL, YKa3bIBaTh (DOPMYJIbI, CBA3BIBAIOIINE TAHHYIO (PH3UYECKYIO BETUUUHY
C IpYTMMH BEJIMYMHAMHU, BBIUUCIIAT 3HaUeHUE (PU3MUECKON BEIIMUMHBI

11.6

AHanu3upoBath (PU3NUECKHE MPOIIECCHl U SBICHUS, UCTOIb3Ysl (U3MUECKHE 3aKOHBI U MPUHIMIIBL: 3aKOH OMa,




3aKOHBI TOCJIEIOBATEIBLHOTO U IMapaIETbHOIO COEIUHEHHUS MPOBOJHUKOB, 3aKOH [[xoyns — JleHua, 3akoH
3JIEKTPOMArHUTHOM MHAYKLWHU, 3aKOH MPSMOJUHEHHOr0 paclpoCTPaHEHHUs CBETA, 3aKOHBI OTPa)KEHUs CBETa,
3aKOHBI TIPEJIOMJICHUSI CBETa, ypaBHeHUe DiHITeHa a1 GoTorddexTa, 3aKOH COXpaHEHUS SHEPTUH, 3aKOH
COXpaHEHUsI UMIYJbCa, 3aKOH COXPAHEHHUS SJIEKTPUUECKOro 3apsija, 3aKOH COXpaHEHHs MaccOBOIO 4HCIIA,
noctynatel bopa, 3akoH paguoakTUBHOIO pacnaja; Mpu 3TOM Pa3inyaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA,
€ro MaTeMaTU4eCcKOe BBIPAKEHHE U YCIOBUS (TpaHUIIbI, 00JIaCTH) TPUMEHUMOCTH

11.7

OrnpenenaTh HalpaBiIeHUE BEKTOPA WHIYKIIMA MAarHUTHOTO IOJISI POBOJHHUKA C TOKOM, CHJIBI AMIIepa U CHIIBI
Jlopenua

11.8

Ctpouts u onuckeiBaTh U300paKEHUE, CO3aBAEMOE IIJIOCKUM 3€pKaJIOM, TOHKOW JIMH30M

11.9

BBITIOTHATE SKCIIEPUMEHTHI TI0 UCCIICIOBAHUIO (DU3MYECKHUX SBJICHUH H IMPOIIECCOB C MCIIOIH30BAHUEM MPSMBIX
M KOCBEHHBIX HW3MEpPEHMH; mpu 3ToM (QopmyaupoBaTh mpobiemMy (3aady) W THUIOTE3y Y4eOHOro
IKCIIEPUMEHTA, COOMPATh YCTAHOBKY M3 MPEUIOKEHHOTO 000pYIOBaHUS, IPOBOIUTE OIBIT U (hOPMYIUPOBATH
BBIBOJIBI

11.10

OcCymiecTBIATh MPsIMBIE M KOCBEHHBIE M3MEPEHUsI (M3NYECKUX BEJIWYHH; MPH 3TOM BBIOMPATh ONTHMAJIbHBIHA
Croco0 U3MepEeHus U UCII0JIb30BaTh U3BECTHBIE METObI OLIEHKH MOIPEIIHOCTEN U3MepeHui

11.11

HccnenoBath 3aBUCUMOCTH (DU3MUECKUX BEIMYUH C HCIONB30BAHHEM TMPSMBIX HU3MEPEHHH; MpU ITOM
KOHCTPYMPOBATh YCTAHOBKY, (PMKCHPOBATH PE3yJIbTAThl MOJYYCHHOM 3aBUCUMOCTH (DU3WYECKUX BEIUYUH B
BUJIe TaOJIUI] U TPAPUKOB, JEIATh BBIBOJIBI MO PE3yJIbTaTaM HCCIIECIOBAHUS

11.12

Cobmronate mpaBuiia 6€30MacHOTO Tpy/la MU MPOBEJCHUH MCCIEIOBAHUM B paMKaX y4eOHOIro SKCIIEpUMEHTa,
y4eOHO-UCCIIEI0BATEIbCKON U MPOEKTHOM JESTEeNbHOCTH C HCIIOJIb30BAaHUEM H3MEpPUTENbHBIX YCTPOMCTB M
1abopaTopHOro 00opy10BaHuUs

11.13

Pemate pacu€rHble 3amauM ¢ SBHO 3aJaHHOM (U3MYECKOM MOJENbIO, HCIONB3Ys (U3NYECKHE 3aKOHBI U
NPUHIUIBI; Ha OCHOBE aHalM3a YCJIOBHUS 3a/laud BbIOMpPATh (U3UUECKYI0 MOJENb, BBIACNIATH (PU3UUECKUE
BEIMYMHBI U (OpMYJIbI, HEOOXOauMbIe Ui €€ peleHHs, NMPOBOAUTH PACUETHl M OLEHUBATh PEATbHOCTh
MOJIyYEHHOT0 3HauYeHUsl (PU3UUECKOI BETMUMHBI

11.14

Pemiate xauecTBeHHBIE 3aJa4H: BBICTPAaNBATh JIOTUYCCKHU HCIIPOTUBOPCUUBYIO LICTIOYKY paCCY)K,[[eHI/II\/'I C 01'I0p0171
Ha U3YYCHHBIC 3aKOHBbI, 3daKOHOMCPHOCTHU U (I)I/IBI/I‘-ICCKI/IG SABJICHUSA

11.15

Hcnonp3oBare mpu peuieHUH y4yeOHBIX 3a7ad COBpPEMEHHbIE MH()OPMAIMOHHBIE TEXHOJOTHH JUI IOMCKA,
CTPYKTYPUPOBAHUS, HHTEPIPETALMU U TPEICTaBICHUS y4eOHOM M HAyYHO-TIONMYJSPHOW HH(OpMAIuy,
MOJYYEHHOM M3 Pa3IMYHbIX UICTOYHUKOB; KPUTHUECKU aHAJIM3UPOBAThH MOIydaeMyro HH(pOpMaIuio

11.16

OOBSCHATh MPUHIUIBI JEUCTBUS MAIIUH, MPUOOPOB M TEXHUYECKUX YCTPOMCTB; pa3inyaTh YCIOBUS HX
0€30MMacHOTO UCTIOIH30BaHMS B TIOBCETHEBHOM KU3HU




[TpuBOANTE MpUMEPHI BKJIA1a POCCUUCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B pA3BUTHE HAYKH, B OObSICHEHHE

1117 IPOLIECCOB OKPYKAIOLIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTUH

Hcnonb30BaTh TEOPETHUYECKUE 3HAHUS MO (M3MKE B MOBCETHEBHOM XU3HU Ui oOecriedeHus: 0e301MacHOCTH
11.18 npyu OoOpalieHuu ¢ MpUOOpaMU M TEXHUYECKMMHU YCTPOMCTBAMH, JUIS COXPAaHEHHS 3/10pOBBS U COOJIIOICHHS

HOPM 3KOJIOTHYECKOTO TIOBEICHUS B OKPY>KaloIlel cpese

PaGoratp B rpynme ¢ BBINOJHEHHEM pPAa3JIMYHBIX COLMANBHBIX pOJICH, IJIAHUPOBAaTh PAa0OTy TPYIIIIBL,
11.19 pPalMOHATIBHO pacIpeleNiATh OO0A3aHHOCTH W IUIAHUPOBATh JEATEIILHOCTh B HECTaHJAPTHBIX CHTYalHsX,

a/ICKBaTHO OIICHMBATH BKJIA]] KQKJOTO U3 YYACTHUKOB IPYIIIIHI B PEIICHHE pacCMaTpUBAaEMO POOIEeMBbI




IPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJTACC
Koa Kox nposepsiemoro
IIpoBepsieMble 3J1€eMEHTHI COAEPKAHUS
pasaena 3JIEMEHTA
OU3NKA 1 METOJAbIl HAYYHOI'O [IO3HAHU A
11 ®uznka — Hayka o npupoje. Haydnsle MeTo1bl MO3HAHUS OKpYKArOLIEro Mupa. Poiib skcriepuMenTa u
' TEOpUH B MIPOLECCE MTO3HAHUS TPUPOJIbI. DKCIEPUMEHT B (pU3HKE
1 MonenupoBanue (usndeckux sBiIeHHW U mporeccoB. Hayunbie runore3sl. Ou3nuecKkue 3aKOHBI U
12 teopud. ['panunel mpuMeHumMocTd Qu3ndeckux 3akoHOB. [Ipunnmn coorBercTBUsA. Ponb u Mecto
' ¢bu3ukn B (POPMUPOBAHUU COBPEMEHHOW HAy4YHOW KapTHUHBI MUpPA, B MPAKTHUUECKOH NEATEIbHOCTH
roaen
2 MEXAHHKA
#H##Par#t##KNUHEMATUKA
911 Mexannueckoe nBukeHHE. OTHOCHTEIBHOCTh MEXAHMUYECKOTro JABWKeHusA. (CucreMa oOTCUETa.
o TpaekTopus
912 [lepemerienne, ckopocTh (CpeHssl CKOPOCTb, MTHOBEHHAs! CKOPOCTb) M YCKOPEHUE MaTepUalIbHOM
o TOYKH, UX MPOEKIIUU HA OCH CUCTEMBI KoopauHaT. ClI0KEHHE NIEPEMEILIEHUH U CII0KEHUE CKOPOCTEN
913 PaBHOMEpHOE M paBHOYCKOPEHHOE MNpsAMOJIMHENHHOE JABMKeHue. ['paduku 3aBUCHMOCTH KOOpAMHAT,
o CKOPOCTH, YCKOPEHHS, IIyTU U NIEPEMEILICHUS MaTEPUAIIBHOW TOYKU OT BPEMEHHU
2.1 214 CBoOoaHoe mageHre. Y cCKopeHue cBOOOHOTO TaICHHS
915 Kpuonunueiinoe nsmxeHne. PaBHOMEpHOE IBUKEHNE MAaTEPUAIbHOM TOUKH IO OKPY>KHOCTH. YTJIOBas
o CKOPOCTb, TMHENHasA CKOopoCTh. [lepuos u yacrora. LIeHTpOCTpEMUTENBHOE YCKOPEHUE
2.16 TexHudeckue ycTpoucTBa: ClIUIOMETDP, IBUKEHUE CHAPSIO0B, LICIIHbBIE U PEMEHHBIE IIepeadn
[IpakTrueckue paboTel. M3Mepenne MrHOBEHHOM cKopocTH. MccimemoBaHuE COOTHOIICHHSI MEXKITY
917 IyTSIMA, TPOWJIECHHBIMH TEJIOM 32 IIOCJIEIOBATEIbHBIE paBHBIE MPOMEXKYTKHM BPEMEHU IIpU
- PAaBHOYCKOPEHHOM JBHXKCHUU C Ha4aJIbHOM CKOPOCTBIO, PABHOM HYIIO. M3ydeHne NBUKEHUS IIapUKa B
BSA3KOM KUIKOCTHU. VI3ydeHne NBMKeHU Tella, OpPOIIEHHOT0 TOPU30HTAIBHO
#H#Par### JUHAMUKA
2.2 - R
2.2.1 IIpunnun otHOcuTenbHOCTH ['anunes. Ilepssoiii 3akoH HeroToHa. HepuuanbHbele CUCTEMBI OTCUETA




2.2.2

Macca tena. Cuia. IlpuHnun cynepno3unmu cui

Bropoii 3akon HeroToHa a1 MaTepualibHONW TOYKHM B mHepuuainbHOU cucteme orcuéra (MCO). Tperuit

223 3aKoH HproTOHA 111 MaTepuagbHbIX TOUEK
2.2.4 3akoH BceMupHoro Tsarorenus. Cuna tspkectu. [lepBas kocmuueckasi ckopocts. Bec tena
2.2.5 Cuia ynpyroctu. 3akoH ['yka
296 Cuna tpenus. Cyxoe tpenue. Cuiia TpeHUS CKOJIBKEHUSI U cuiia TpeHus nokosi. KoagdunueHt tpenus.
o Cuita conpOTUBIIEHUS NIPU ABUKEHUU TEJA B )KUJIKOCTU WJIU ras3e
2.2.7 [TocTymarenbHOE U BpaliaTeIbHOE JBMYKEHHE a0COIOTHO TBEPOTO Tela
298 MOMEHT CUJIbI OTHOCUTENBHO OCH BpaimieHus. [lmeuo cumibl. YCinoBusi paBHOBECHsI TBEPAOTO Tejla B
o NcCo
2.2.9 TexHu4eckue ycTpocTBa: MOAMIUITHUKY, IBHKCHHE UCKYCCTBEHHBIX CITyTHUKOB
[IpakTueckue paboThl. M3yueHue IBUKEHHsS OpycKa MO HAKIOHHOW IUIOCKOCTH TMOJ JAEWCTBHEM
2910 HECKOJIbKuX cuil. MccnenoBanue 3aBUCUMOCTH CHJI YOPYTOCTH, BO3HHKAaIOIIUX B jAeopmupyemoint
o MpYXUHE U PE3MHOBOM 00pasile, OT BEeNTUUYMHBI UX Aedopmanuu. VccnenoBanue ycioBuii paBHOBECHUS
TBEPAOrO TeJla, UMEIOIIETO OCh BPALECHUS
###Par###3AKOHBI COXPAHEHHM A B MEXAHUKE
931 NmMmynsc MarepuanbHOM TOYKH, CHUCTEMBbl MaTEpPHAIBHBIX TOYEK. MMMynbCc CHIIBI U U3MEHEHHUE
o UMITyJIbCa Tea
2.3.2 3axoH coxpaHeHus umiynbca B UCO. PeaktuBHOE ABMKEHNE
2.3.3 PaGora cubl
234 MOIIHOCTE CHIBI
2.35 Kunernueckast sHeprust MaTepragbHON TOUKH. TeopeMao KHHETUYECKON SHEPTUU
2.3 936 [TorennmansHas oHeprus. [loTeHImaneHas dSHeprus ynpyro JAeGOPMUPOBAHHON  MPYKHUHBL
o [ToTennuanpHas SHEPTUs TeNa BOIM3U OBEPXHOCTH 3eMITH
937 [ToTeHnmanpHble U HEMOTEHIMAIBHBIE CHIIBI. CBS3b pabOThl HEMOTEHIMATBHBIX CHJI C U3MEHEHHEM
o MEXaHUYECKON PHEPTUU CUCTEMBI Tell. 3aKOH COXPaHEHUs MEXaHUYECKON YHEPTUU
2.3.8 VYrpyrue u Heynpyrue CTOJIKHOBEHHS
2.3.9 TexHr4ecKue yCTpoMCTBa: ABMIKEHUE PAKET, BOJAOMET, KOTIEP, MPYKUHHBIN MUCTOJIET
2310 [TpakTuueckue paboTel. M3yueHue cBsI3u CKOPOCTEH TEN MpH HEyNpyrom ynape. MccnempoBanue cBsizu

paGOTbI CUJIBI C U3BMCHCHHUEM MEXaHNYECKOM OHCPIruu TCjia




MOJIEKYJISIPHAS ®U3UKA 1 TEPMOJAMHAMUKA

H#Par###OCHOBBI MOJIEKYJIIPHO-KMHETUYECKOW TEOPUU

OcCHOBHBIE TIOJIOKEHUSI MOJEKYJISIPHO-KMHETHUECKON Teopuu. bpoyHoBckoe nBmwkenue. Juddysus.

311 XapakTtep JIBHKCHHUS U B3aUMOJICHCTBUSI YaCTUI] BEIICCTBA
312 Mopenu cTpoeHus Ta30B, JKUAKOCTEH 1 TBEPIBIX T€T U 0OBICHEHHE CBOMCTB BELIECTBA HA OCHOBE ATHX
o Moiereit
3.1.3 Macca monekyn. KonnyectBo BemectBa. [locrosnnas ABoraapo
3.1.4 TennoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Llenbcus
315 Mognens uneansHoro raza. OCHOBHOE ypaBHEHHE MOJICKYIISIPHO-KWHETHYECKOW TEOpUH HICaTbHOTO
3.1 o rasa
316 AOGcomoTHas TeMreparypa Kak Mepa cpelHell KMHETHYECKOW SHEPrHH TEIJIOBOTO IBMIKEHHS YaCTHIL
o rasa. [lIkana Temneparyp KenpBuna
3.1.7 VYpaBuenue Knaneiipona — Menneneesa. 3akoH JlaibToHa
318 ["a30BbIC 3aKOHBI. M30MpoIiecchl B HCaIbHOM ra3e ¢ MOCTOSIHHBIM KOJMYEeCTBOM BEIECTBA: M30TEPMA,
o U30X0pa, n300apa
3.1.9 TexHuueckue ycTpoiicTBa: TepMOMETp, OapOMeETp
3.1.10 [TpakTuueckue padboTsl. i3MepeHne Macchl Bo3ayxa B K1accHOM komHarte. MccnenoBanue 3aBUCUMOCTH
o MEXy apaMeTpaMi COCTOSIHUS Pa3peKEHHOTO ra3a
OCHOBbI TEPMOJIMHAMUKN
391 TepmoanaaMuveckass cuctemMa. BHYTpEHHSSI SHEPTUsl TEPMOJUHAMUYECKONH CHUCTEMBI M CITOCOOBI e
o U3MEHEHHSI
3.2.2 KonuuecTBo TemnoTs u padbota. BHyTpeHHSSI SHEPTUS OJJHOATOMHOTO UJI€ATFHOTO Ta3a
393 Bunel temnonepenauu: TEIIONPOBOAHOCTh, KOHBEKIUS, U3NMydeHHE. TermIoéMKOCTh Tena. YelnbHas
39 o TEII0EMKOCTH BellecTBa. Pacuér KonmuecTBa TEIIOTH IPU TEILIoNepeayde
. 394 [lepBriii 3akOoH TepMoAMHAMUKH. [IpuMeHEeHHe MEepBOro 3aKOHA TEPMOAMHAMHKHU K H3OMPOIEcCaM.
o I'padmueckas nHTEpIIpeTanus paboTH Ta3a
TennoBele MamuHbl. [IpuHIMIBL IEeHCcTBHUS TETUIOBBIX MamuH. [IpeoOpa3oBaHus SHEPTUU B TETUIOBBIX
3.2.5 MamuHax. Koaddumuent nonesnoro aeiicteus (nanee — KI1JI) rermooit mamuuel. [{ukn Kapro u ero
KT
3.2.6 Bropoit 3akon TtepMoamHamuku. HeoOpatumocTe mpolieccoB B MpHUpoje. TerioBble JIBUTATEIH.




DKosornyeckue npoOIeMbl TEIIO3HEPTEeTUKH

3.2.7 TexHu4eckue ycTpoicTBa: ABUTATEIh BHYTPEHHETO CTOPaHMsl, OBITOBOM XOJIOAMIBHUK, KOHIUITHOHED
3.2.8 [IpakTuyeckue paboTel. M3Mepenue ynenbHO TeIoEMKOCTH
##H#Par### AT'PET ATHBIE COCTOSHUSA BELILIECBA. ®A30BBIE ITEPEXO/IbI
331 ITapooOpa3zoBanue u KoHAeHcauus. McnapeHue M KuieHHe. YIenbHas TemjaoTa MapooOpa3oBaHUs.
o 3aBUCUMOCTb TEMIIEPATYpPbl KUIIEHUSI OT JaBJICHUS
3.3.2 AOCOIOTHAs: M OTHOCHUTENIbHAS BIAXXHOCTH BO3yxa. HachleHHbIi ap
333 Teépnoe temo. Kpucramnmueckue u amopdubie Tena. AHHU30TPOIHUS CBONCTB KpUCTALIOB. JKumakue
3.3 h kpucrauisl. COBpeMEHHBIE MaTepUaIbl
3.34 [InaBneHue u kpucTayuM3anus. Y iesbHas TerioTa iasineHus. Cyoaumanus
3.3.5 YpaBHeHHE TEII0BOTroO OamaHca
336 TexHuueckue yCTpOWCTBA: TUTPOMETP M IICUXPOMETpP, KaJOPUMETpP, TEXHOJOTHH IOTyYSHHUS
h COBPEMEHHBIX MaTEPUAJIOB, B TOM YHCJIe HAHOMATEPUAIIOB, U HAHOTEXHOJIOTHH
3.3.7 [IpakTuueckue padotsl. i3MepeHue BIaXXHOCTH BO3AyXa
4 SJIEKTPOAMHAMUKA
###HPar###OJIEKTPOCTATUKA
411 DnexTpu3anys Tel. JIeKTpruUecKui 3aps. J{Ba BUa 3J1€KTPUUECKUX 3apsiioB
41.2 IIpoBOAHMKY, TUANEKTPUKH U TIOTYIIPOBOJHUKA
4.1.3 3aK0OH COXpaHEHUs IINEKTPUIECKOTO 3apsiaa
414 Bsaumonericteue 3apsoB. 3akoH Kynona
415 Onextpuueckoe none. Hanpsx€HHOCTh 3mekTpuueckoro noiist. [Ipunnun cynepno3unuu. JInauu
41 o HaNPsHKEHHOCTHU 3JIEKTPUYECKOTO OIS
4.1.6 Pa6ora cun anexTpocraruueckoro nois. [lorenmnuan. PazHocTs noTeHnuanos
417 [IpoBOMHUKKM W JAMANEKTPUKH B TIOCTOSHHOM JJIGKTPHUECKOM Tmoyie. JlmdmekTpuueckas
o IPOHUI[AEMOCTH
418 Onekrpoémkocth. KonnmeHncarop. OJEKTpOEMKOCTh  IJIOCKOTO  KOHJIEHCATOpA. DHEPrus
o 3apsKEHHOTO KOHJIEHCATOpa
419 TexHuueckue yYCTpOWCTBA:  AIIEKTPOCKOI,  AJIEKTPOMETP, DJICKTPOCTATHYECKas  3allluTa,

3a3eMJICHHE HJIEKTPOIPUOOPOB, KOHIEHCATOP, KCEPOKC, CTPYHHBIN MPUHTEP




4.1.10

[IpakTuyeckue paboTel. I3Mepenue 31eKTpoEMKOCTH KOHIEHCaTopa

4.2

TIOCTOSHHBIN SJIEKTPUYECKHUI TOK. TOKU B PA3JIMYHBIX CPEJAX

Ycaopus CYHICCTBOBAHUA IMOCTOAHHOI'O 3JICKTPUYCCKOI'0 TOKAa. Ucrounnkn toka. Cuia Toka.

421 .
ITocTostHHBIN TOK
4.2.2 Hanpsokenne. 3akon Oma 17151 yyacTka Lenu
4.2.3 DJEeKTPUYECKOE CONPOTUBIIEHUE. Y I€TbHOE COIPOTUBIICHHUE BEIIECTBA
4.2.4 [TocnenoBarenbHOE, apalIEIbHOE, CMEILIAHHOE COEIMHEHNE IIPOBOIHUKOB
4.2.5 Pabota sanekTpuueckoro Toka. 3akon xoyis — Jlenna
4.2.6 MOINIHOCTB JEKTPUIECKOTO TOKA
427 anexTpoaBrkymias cwia (nanee — 3J1C) u BHyTpeHHEE COMPOTUBIECHNE UCTOYHUKA TOKA. 3aKOH
o Owma 111 IOJHOM (3aMKHYTOH) aseKkTprueckoi nenu. Koporkoe 3ambikaHue
428 DneKTpOHHasl MPOBOAUMOCTh TBEPABIX METAJUIOB. 3aBUCHUMOCTbH CONPOTHUBIIEHUS METAJNIOB OT
o temreparypbl. CBEpXIIPOBOIMMOCTD
4.2.9 DnexTpuueckuil TOK B Bakyyme. CBOICTBA 3JI€KTPOHHBIX ITyYKOB
4210 [TonmynpoBonHuku. CoOCTBEHHas: U IPUMECHAsE TPOBOJIUMOCTh MOTYNPOBOJHUKOB. CBoOMCTBA p-N
o nepexoza. [1oynpoBoJHUKOBbIE IPHOOPHI
4211 DNEKTPUUECKUN TOK B DJIEKTPOIUTAX. DIEKTPOIUTHUECKAS TUCCOLMALINS. DIEKTPOIU3
4212 OnexTpuueckuid Tok B razax. CaMOCTOSTENbHBII U HECAMOCTOATEIbHBIA pa3psan. Pazmuunble
o THITBI CAMOCTOSITEIIBHOTO pa3psiia. Momaust. [Tazma
TexHuueckue  ycTpoHCTBa:  ammepMeTp,  BOJBTMETP, peocTaT, HMCTOUYHUKU  TOKa,
4913 JJIeKTpOHAarpeBaTelibHble  NpUOOpbI,  DJIEKTPOOCBETUTEIbHBIE  MPUOOPBI,  TEPMOMETP
o COTIPOTHUBIIEHUS, BAKYYMHBIN AHOJ], TEPMUCTOPHI U (DOTOPE3UCTOPHI, MOTYIPOBOAHUKOBBIN AHO],
rajJbBaHUKa
[IpakTuyeckue paboTel. M3yueHne cMeaHHOTO COeIMHEHHSI PE3UCTOPOB.
4.2.14 M3mepenne OJIC wucTOYHWKA TOKAa W €ro BHYTPEHHETO CONpoTHBiIeHUs. HaOmroneHue

ANEKTPOITH3a




11 KITACC

Kon Koanposepsiemoro
IIpoBepsiemble 31€MEHThI COAEPKAHUS
pasjaena 3JIeMEeHTAa
4 SJIEKTPOAMHAMUKA
##HPart#MATHUTHOE I1O0JIE. OJIEKTPOMATI'HUTHAA MHAYKIA
43.1 ITocTostHHBIE MarHUTHL. B3auMo1elicTBYE IOCTOSTHHBIX MATHUTOB
432 MarnutHoe nosie. Bektop marautHON MHAYKIMH. [[puHImn cynepno3uuuy. JINHUM MarHUTHON
nHAyKIun. KapTrHa TMHUN MarHUTHOW WHIYKIWH ITOJISI IOCTOSIHHBIX MArHUTOB
43 MaruuTtHoe noJyie MpoBOAHMKA ¢ TOKOM. KapTuHa JIMHUI MOJIS JJIMHHOTO IPSIMOTO IMPOBOJIHUKA
4.3.3 Y 3aMKHYTOT'O KOJIBLIEBOTO IIPOBOJHMKA, KaTyIIKU ¢ TOKOM. OmbIT Opcrena. Bzanmonencreue
IIPOBOJIHUKOB C TOKOM
4.3.4 Cuna Amnepa, e€ MOAyNb U HallpaBJIEHUE
435 Cuna Jlopenna, e€ Moaysip U HampasicHHUE. J[BU)KEHUE 3apsyKEHHOW YacTHUIbl B OJHOPOAHOM
MarHuTHOM noje. Pabota cubl Jlopenia




4.3.6

SIBiieHUE DIEKTPOMATHUTHON UHIYKLIIUHA

4.3.7 [ToTok BekTOpa MAarHUTHOW MHTYKIIUH
4.3.8 O/1C nnaykuuu. 3aKoH 3JIeKTpOMarHuTHol nHaykuu dapanes
439 Buxpesoe snekrpuueckoe nose. 9JJC UHAYKINY B MPOBOAHUKE, ABUKYILIEMCS MMOCTYNATEIIbHO
e B OJIHOPOJTHOM MarHUTHOM I10JI€
4.3.10 [TpaBumo Jlenma
4311 NunyktuBHOCTD. SIBNeHue camounaykuuu. IJIC caMoOMHAYKIIMU
4.3.12 OHeprus MarHUTHOT'O NOJISl KaTyIIKU ¢ TOKOM
4.3.13 DNIEeKTPOMArHuTHOE I0JIE
4314 TexHUYECKHE YCTPOMCTBA: IOCTOSHHBIE MArHUTBI, J3JCKTPOMArHHUTHI, JJICKTPOIABUTATEb,
h YCKOPUTENH IEMEHTAPHBIX YACTHII, UHAYKIIMOHHAS TeUb
[TpakTdeckne paboThl. V3ydyeHWe MAarHUTHOTO TIONS KAaTyIIKA C TOKOM. McciemoBanue
4.3.15 JICUCTBUS  NOCTOSSHHOIO MarHuta Ha paMKy ¢ TOKoM. HccnegoBaHue — SIBIICHHS
AJIEKTPOMArHUTHOW WHTYKITHH
) KOJIEBAHUA 1 BOJIHBI
###PartH#MEX AHUYECKUE U DJIEKTPOMAT'HUTHBIE KOJIEBAHU A
511 Konebarenbnas cucrema. CBoOognble Kosiebanus. ['apmonnueckue konedanus. Ilepuop,
o 4acToTa, aMIUIUTYAA U (aza kojaebaHui
512 IIpyxvHHBIN MagsTHUK. MaTeMaTU4eCKUN MassTHUK
513 VYpaBHeHHEe TapMOHMYECKMX KoneOanuil. Kunemartnueckoewm IUHAMUYECKOE OIHMCAHUE
o K0J1e0aTEeIbHOTO ABMYKEHUS
514 [IpeBpalieHrie 3HEPrHUM TpU TapMOHUYECKUX KoyeOaHusaX. CBs3b aMIUIUTYIBI KojeOaHUi
5.1 o MCXOJHOW BEIMYMHBI C aMIUTUTYIaMU KoJieOaHUl e€ CKOPOCTH M YCKOPEHUS
KoneGarenbupiii  kKOHTYp. CBOOOAHBIC DJIEKTPOMAarHUTHBIE KoJieOaHUS B  HACATHHOM
5.15 KoleOaTeIbHOM KOHTYpe. AHANOTUS MEXAY MEXaHHMYECKUMHU U DIIEKTPOMArHUTHBIMU
konebanusmu. ®opmymna Tomcona
5.1.6 3aK0H COXpaHEHUs YHEPTUU B UJI€aTLHOM KOJIe0aTeTbHOM KOHTYpE
517 Breinyxnenaple MexaHudeckue kosieOanus. Pe3onanc. PesonancHas kpuBas. BwIHYyXIeHHBIC
o 3JIEKTPOMArHUTHBIE KOJIEOAHUS.
5.1.8 ITepemennsbIil Tok. CHHYCOUIANIBHBIN IEPEMEHHBIHN TOK.




MOH_[HOCTB MNEpCMCHHOTO TOKa. AMHHI/ITYI[HOG u I[CﬁCTByIOIlIGG 3HAa4YCHUEC CHJIBI TOKa H

5.1.9
HATIPSDKEHUS
Tpanchopmarop. IlpousBonacTBo, mepegaya U HOTpPeOJICHUE DIEKTPUUECKONH HDHEPrHH.
5.1.10 DKOJOTUYecKre PUCKU MPHU MPOU3BOACTBE ANEKTpuUeckoi sHeprun. KynbTypa ucnoiab3oBaHus
AIIEKTPOIHEPTUHU B MIOBCEIHEBHON YKU3HU
5.1.11 TexHu4eckre ycTpoicTBa: ceicMorpad, 3JeKTpUIECKU 3BOHOK, JIMHUH JIEKTpoTiepeiad
[Tpaktuyeckue paboThl. MccnenoBanne 3aBUCHUMOCTH TEpHOJa MalbIX KojieOaHUil rpys3a Ha
5.1.12 HUTH OT JJMHBI HUTH M Macchl rpy3a. MccienoBaHue nepeMEeHHOro TOKa B LENU M3
MOCIIEA0BATENBHO COETMHEHHBIX KOHIEHCATOPA, KAaTYIIKU U PEe3UCTOpa
##HPartHH#EMEX AHNYECKUE 1 DJIEKTPOMAT'HUTHBIE BOJIHBI
591 Mexanuueckue BOJHBI, ycloBusi pacnpocTpaneHus. [lepuon. CkopocTh pacrpocTpaHEHUS U
o JutHA BOJHEL. [lomepeyunsie v MpOA0IbHEBIE BOJIHBI
5.2.2 ###Par### Narepdepennus u qudpakius MEXaHHICCKUX BOJIH
523 3Byk. CropocTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa
524 DJEeKTPOMAarHUTHBIC BOJHBI. YCIOBHS HW3JIYYCHHs OJCKTPOMArHUTHBIX BOJH. B3anmmHas
5.9 o OpHEeHTaIs BeKTOpoB E, B 1 v B a1eKTpOMarHuTHOH BOJIHE B BaKyyMe
. 595 CBolicTBa AJIEKTPOMArHUTHBIX BOJH: OTpPaK€HUE, MpeToMIICHHE, Mojspu3anus, nudpakuus,
uHTepdepeHiys. CKOpOCTb NEKTPOMArHUTHBIX BOJIH
5.2.6 [Ikana 3meKTpoMarHUTHBIX BOJH. [I[puMeHeHre 3IeKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY
597 [TpuHIMNIBL PagUOCBA3M W TENEBUACHUA. Paamonokamus. DJIEKTPOMarHUTHOE 3arpsi3HEHHE
o OKpYKarolen cpesbl
528 TexHUYECKHEe YCTPOWCTBA: MY3bIKAIBHBIE WHCTPYMEHTHI, YIIBTPa3BYKOBash JIHAarHOCTHKA B
o TEXHHUKE U METUIMHE, pajap, paAuonpuEMHUK, TEIEBU30p, aHTeHHa, TenedoH, CBY-neun
##HPar#H#OIITUKA
531 [IpamonnHEHOE pacIpOCTpaHEHHUE CBETA B OJJHOPOAHOM cpene. JIyd cBera
532 OtpakeHue cBeTa. 3aKOHBI OTpakeHus cBeta. [locTpoeHne n300paxeHui B IIIIOCKOM 3epKajie
5.3 5.3.3 [Tpenomnenue cBera. 3aKOHbI MPENTOMIICHUS CBETa. AOCOIIOTHBIN TTOKa3aTeNb MPEIOMICHUS
5.34 [TomHOE BHYTpeHHEE OoTpaxkeHue. [IpenenbHbIil yroJl MOJTHOTO BHYTPEHHETO OTPAsKCHUSI
5.35 Hucniepcust ceera. CroxkHbIN cocTaB Oenoro ceera. L{pet
5.3.6 Cobuparomue u paccenBaromue JuH3bl. ToHKas nuH3a. POKYCHOE PACCTOSHUE M ONTHYECKast




cuiia TOHKOM JMH3BI. IlocTpoeHne m300pakeHH B COOMPAIONIMX W PACCEHBAIOIIUX JIMH3AX.
@opMyiia TOHKOU JIMH3bL. Y BEJIMYECHUE, 1aBAEMOE JIUH301

5.3.7 [Ipenenbr IpUMEHUMOCTH T€OMETPHIECKON ONITUKH

538 Wntepdepennus cBera. KorepeHTHbIE HMCTOYHUKH. YCJIOBUS HAOJMIOACHUS MaKCHMYyMOB U
A MUHMMYMOB B UHT€P(PEPEHIIMOHHOMN KapTHHE OT ABYX CUH(a3HBIX KOI'€PEHTHBIX HCTOUHUKOB

539 Hudpakuus cera. JudpaknuonHas pemeéTka. YClIoBUEe HAOJIOJCHHS TJIABHBIX MaKCHMYMOB
e IpY NaICHUH MOHOXPOMATHUYECKOTO CBETa Ha MU (PAKIIMOHHYIO PEHIETKY

5.3.10 [Monstpusanus cBera

5311 TexHudeckue ycTpoilcTBa: OYkH, Jymna, oToamnmnapar, IPOEKIMOHHBIN ammnapar, MUKPOCKOII,

TEJIECKOII, BOJIOKOHHAs ONTHKA, AU(PpaKIMOHHAs pelETKa, NOISIPOHL

5312 [TpakTnueckue pabotel. M3Mepenue mnokaszatens mnpenomieHus. VccnenoBaHue CBONCTB

h n3o00pakenuii B muH3ax. HabmoaeHue nucnepcun cBera
SJIEMEHTHI CITIELITUAJIBHOM TEOPUM OTHOCUTEJILHOCTH
6.1 ['paHuLibl MPUMEHMMOCTH KJIacCMYeCKOW MexaHuku. IlocTynarbl Te€OpuHM OTHOCUTEIBHOCTH:
' WHBapUAHTHOCTH MOJTYJIsl CKOPOCTH CBETa B BaKyyMe, PUHIIAIT OTHOCUTENLHOCTH DHHINTEHHA
6 6.2 OTHOCHUTETBHOCTH OIHOBPEMEHHOCTH. 3aMe/IJIeHHe BPEMEHH U COKpAIIEHUE JUTUHBI
6.3 DHeprusi ¥ UMITYIIbC CBOOOTHON YaCTHIIBI
6.4 CBsi3p MacChl C DHEPTHEH M HMITYJIbCOM CBOOOJHOW YaCTHIbI. DHEPTHsl MOKOsI CBOOOIHOM
' YaCTHUIIbI
7 KBAHTOBAS ®N3UKA
#it#Par#H##3JIEMEHTHI KBAHTOBOM OIITUKA

711 ®otonbl. Dopmyna [lnanka cBsizu sHepruu (GOTOHA C €ro 4YacTOTOW. DHEPrus U UMITYJIbC
o doTona

7.1.2 OtxperTre u uccnenosanue Gorordpgexra. Oneitel A.I'. Ctonerosa. 3akoHb! poTodPdexra

71 7.1.3 VYpaBHenue DitHmreitHa 11 pororddexta. «KpacHas rpanuna» Gororddexra

7.1.4 Hasnenue ceera. Onbitel [1.H. JIeGeneBa

7.15 XHUMHYECKOE IEUCTBUE CBETA

7.1.6 TexHuueckue ycTpoicTBa: GOTO3JIEMEHT, HOTOAATUHK, COJTHEUHAs! OaTapes, CBETOIUO]

7.2

CTPOEHHME ATOMA




Mogens aroma Tomcona. OnbiTel Pe3epdopaa mo uccinenoBaHuio CTPOCHUS aTOMa.

721 [TnanerapHast MOJICIb aTOMa

799 [Tocrynatel bopa. U3nydenue u nornomieHue GOTOHOB MPH MEPEXo/ie aToMa C OJHOIO YPOBHS
o SHEpruu Ha apyrou. Buasl cnektpoB. CrieKTp ypOBHEH 3HEPruu aTomMa BOI0poaa

793 BonHoBbie cBoiictBa yactuil. Bosnbl ne bpoinsa. KopnyckynsipHO-BOJHOBOM Iyaju3M.
o Judpaxius 31eKTPOHOB Ha KpUCTaJLIax

724 CrioHTaHHOE ¥ BBIHYKJICHHOE M3JIydeHHe. Y CTPOUCTBO U MPUHIIMIT pabOTHI Jiazepa

795 TexHuueckue ycTpoicTBa: CHEKTPaJIbHBIM aHaiu3 (CIEKTPOCKOI), Ja3ep, KBAaHTOBBIN
o KOMIIBIOTEP

7.2.6 [TpakTrueckue pabotel. HabmmroaeHne TMHEHYATOrO CeKTpa

ATOMHOE A1PO
7.3.1 MeTtop1 HaOJIIOIEHUS M PErHCTPALK 3JIEMEHTAPHBIX YaCTHUL]
OTtkpeiTHe pagnoakTuBHOCTH. OmbIThl Pesepdopaa nmo onpeaeneHuio coctaBa paaloakKTUBHOTO
7.3.2 usnyyeHusi. CBoiicTBa anbda-, 6eTa-, raMMa-u3nydeHus. BinusHue paaroakTUBHOCTH Ha KUBBIE
OpraHU3MBbl

733 OTtkpeiTHe TpoTOHA U HelTpoHa. Hyknonnas monens siapa [eiizenOepra — MBanenko. 3apsia
e sapa. MaccoBoe 4uciio sapa. M30Tomsl

734 Anbda-pacnian. DIEKTpPOHHBIH M TIO3UTPOHHBIM Oera-pacnan. [amma-usmydenue. 3aKoH

73 e PaZiMOaKTHBHOTO pacmaja

7.3.5 DHeprusi CBSI3U HYKJIOHOB B sijipe. SnepHbie cuibl. [ledexT macce sapa

7.3.6 SAnepHsble peakuuu. [lenenne u cUHTE3 siep

737 SAnepusriii peaktop. TepmosiaepHusiii cuntes. [IpoOiaemMbl U EPCIIEKTUBBI AIEPHON YHEPTETHKU.
o OKOJIOTUYECKHUE ACHIEKTHI SIIEPHON IHEPTETUKU

7.3.8 OneMeHTapHble yacTulbl. OTKphITHE MO3UTPOHA. DYHTaAMEHTAIbHbIE B3AUMOIECHCTBHS

7.3.9 TexHU4YeCKHEe yCTPOMCTBA: JO3UMETP, KaMepa BuibcoHa, siiepHbIil peakTop, aToMHas 6oM0a

7.3.10 [TpakTuyeckue padotsl. MccnenoBanue TpekoB YyacTUIl (110 TOTOBBIM (oTorpadusim)

OJIEMEHTBI ACTPOOU3NKIN
3 8.1 Bun 3Bé3nHoro HeOa. Co3Be3aus, ipKkue 3BE3IBI, IUIAHETHI, UX BUIUMOE JBUKEHUE

8.2 Conneuynass cucrtema. Ilmanersl 3emHON rpynmnbl. [lMaHEeTHI-TUTAaHTBI W UX CIIYTHUKH,

KapJIMKOBbIE TU1aHeThl. Masibie Tena CoTHEYHON CUCTEMBbI




8.3

Comnnrne, hotochepa u atmocdepa. ComHeuHass aKTHBHOCTh

8.4 Ucrounnk sneprun CosHIA U 3BE3T
3BE31bI, UX OCHOBHBIE XapaKTEPUCTUKU: Macca, CBETUMOCTb, paauycC, TeMIlepaTypa, HX
8.5 B3aMMOCBA3b. JluarpamMma «CHEKTpajbHBIM KJIAacC — CBETHMMOCTb». 3BE3Abl IJIaBHOU
' MIOCJIEIOBATEIbHOCTH.  3aBUCUMOCTh ~ «Macca — CBETUMOCTbY» [JJIsl  3BE3]  IJIABHOU
MIOCJIEI0BATEIbHOCTH
8.6 Buytpennee crpoenue 3B&31. CoBpeMEHHbIE MPECTABICHUS O MPOUCX0XKJIEHUU U 3BOJIOLUU
' CouHIia ¥ 386311, DTamnkbl )KU3HU 3BE3]
Mnneunsiii [IyTs — Hama [Manaktuka. CrniupanbHas cTpykrypa ["anakTuku, pacnpeneneHue 3BE31,
8.7 raza u neumd. [lonoxkenne u nBwkenne Connuna B [amaktuke. Ilinockas u cdepuueckas
MOJCUCTEMBI ['anakTuku
8.8 Tunel ranaktuk. Paguoranaktuku u kBazapbl. YEpHBIE IBIPHI B SAPAX TaTAKTHK
Bcenennas. Pacuiupenne Beenennoii. 3akon Xa60ma. Pazoeranue ranaktuk. Bospacr u paauyc
8.9 Bcenennoit, teopuss boabsmioro B3pbiBa. Mogens «ropsueid BceneHHoit». PenukToBoe
U3ITy4eHUe
8.10 MacmrabHas ctpyktypa Beenennoil. Meraranaktuka. Hepeménnble mpo6aemMbl acTpOHOMUU




MPOBEPSIEMBIE HA EI'D IO ®U3UKE TPEBOBAHUSA K PE3YJBTATAM OCBOEHUSI OCHOBHOH
OBPA3OBATEJBHON MTPOI'PAMMBI CPEJTHEI'O OBIIIEI'O OGPA3OBAHUSI

Kon
NMpPoBePSIEMOro
TpedoBaHUs

IIpoBepsiemble TPeOOBAHUSI K NPEAMETHBIM Pe3yJibTaTAM OCBOECHHS OCHOBHON 00pa30BaTe/IbHOI MPOrpaMMbl
CpeIHero oo1mero odpa3oBaHust

1

CdopmupoBaHHOCT, YMEHHN paclo3HaBaTh (hU3MYECKHE sBICHUS (MPOIECCh) U OOBSICHATH MX HA OCHOBE H3YYCHHBIX
3aKOHOB

Bnagenue ocHoBONoIararomuMu (I)I/ISI/I‘ICCKI/IMI/I MOHATUAMHU U BCJIMYUHAMHU, XAPAKTCPU3YHOIIIUMU (I)I/ISI/I‘IGCKI/IG MpoueCChl

ChopmupoBaHHOCTh YMEHUH MPUMEHSATh 3aKOHBI KJIACCMYECKOW MEXaHUKU, MOJIEKYISIpPHON (U3MKH U TEPMOIUHAMUKH,
ANEKTPOAMHAMUKH, KBAaHTOBOM (U3MKHM [UIsl aHaIu3a U OOBSCHEHHs SIBICHUW MUKPOMHpA, MAKpOMUpPA U MeErammpa,
pasznuyath ycjaoBHsl (TpaHUIBl, 00JAacTH) NPUMEHUMOCTH (U3MUYECKUX 3aKOHOB, IIOHMMATh BCEOOIIMI XapakTep
(GyHIaMEHTaIbHBIX 3aKOHOB M OTPAaHHUYEHHOCTh MCIOJB30BaHUS YaCTHBIX 3aKOHOB; aHATH3UPOBATH (PU3NYECKUE MPOIIECCHI,
UCIOJIb3YSl OCHOBHBIE MOJIOKEHHUS, 3aKOHBI U 3aKOHOMEPHOCTH

ChopmupoBaHHOCTH YMEHHUS pa3inyuaTh YCIOBHS IPUMEHUMOCTH MoJIenel (GU3HuUecKux Tell ¥ MPOIecCOB (SIBICHUMN)

Cq)OpMI/IPOBaHHOCTB YMCHUA pCUIaThb paCIIéTHLIe 3a/a4d C SBHO 3aJaHHOM M HESIBHO 3aJaHHOM (I)I/I3I/I‘-ICCKOI7I MOZACJIbIO: Ha
OCHOBAHUU aHAJIN3a YCJIOBUA BBI6I/IpaTB (I)I/ISI/I‘IGCKI/IG MOACIHN, OTBCHAIOIIUC Tpe60BaHI/I$IM 3aia4yu, NMPUMCHATH q)OpMy.HLI,
3aKOHBI, 3aKOHOMCPHOCTU U IMTOCTYJIAThI (I)I/I3I/I‘leCKI/IX TeOpI/Iﬁ IIpU HCIOJB30BAHUN MATCMATHYCCKUX MCETOAOB PCIICHHUA
3aaa4, MpoBOAUTH paC‘IéTH Ha OCHOBAHUU HUMCHOHMIUXCA NAHHBIX, aHAJTIU3UPOBATH PE3YJIbTATBI U KOPPCKTUPOBATHL MCTOIbI
peuicHusd C y‘IéTOM INOJTYYCHHBIX PC3YJIbTATOB

Pemarp kauecTBeHHBIE 3a7auu, TPEOYIOLIME IPUMEHEHHS 3HAHUN U3 Pa3HbIX pa3/esioB IIKOJIBHOIO Kypca (PU3MKH, a TaKKe
MHTErpaluy 3HaHU U3 JPYTUX MpeIMETOB €CTECTBEHHOHAYYHOIO 1IMKJIA: BHICTPAUBATh JIOTUYECKYIO LIETIOUKY PACCyKIACHHIM
C OMOPOIl Ha U3YYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKHUE SIBICHUS

BrnaneHnue OCHOBHBIMH METOJIaMH HAydyHOT'O TIO3HAHHUS, HCIOJIB3YEeMbIMH B (DM3HMKE: MPOBOAUTH MPSIMbIE M KOCBEHHBIC
U3MEpEHUsT (PU3UYECKUX BEIMYUH, BHIOUpPAs ONTUMAIBHBIA CIIOCOO M3MEPEHHS W HCIIOJb3YSl M3BECTHBIC METOJBI OICHKH
MOTPEIIHOCTeH HM3MEPEHUH, MPOBOJAUTH WCCIIEIOBAHHE 3aBHCUMOCTEH (U3NYECKUX BEIUYHMH C UCIIOJIB30BAHUEM MPSMBIX
U3MEPEHUH, OOBACHATH MOJNYYCHHBIC PE3YJIbTAThl, UCIOIb3YsS (DU3MUECKHE TEOPUH, 3aKOHBI U TIOHATHS, U JCJIaTh BBIBOJIBI;
coOJIroIaTh MpaBHjIa 0E30MacHOr0 TpyJa MPH MPOBEJACHUU HMCCIICIOBAHUN B paMKaxX y4eOHOro IKCIEPUMEHTa M y4eOHO-
UCCIIEIOBATENILCKOW  JEATENbHOCTH C HCHOJb30BAaHMEM IHM(PPOBBIX H3MEPUTENBHBIX YCTPOWCTB M Ja00OpaTOPHOTO
o0opynoBaHUs

ChopmupoBaHHOCTh YMEHHMI aHAIM3UPOBAaTh M OLEHUBATH MOCIEACTBUA OBITOBOM M IMPOU3BOJICTBEHHOW NESATEIBHOCTH
YEJIOBEKa, CBSI3aHHOW C (U3WYECKMMH TIPOILECCaMU, C TO3UIMA HKOJIOTHYECKON OE€30MacHOCTH; MPEACTABICHHH O
paloHaIbHOM MPHUPOJIONOIL30BAaHUH, a TaKXKe pa3yMHOM HCHOJIb30BAaHUM JIOCTHKEHUN HAyKH M TEXHOJOTUH s




JAIbHEUIIIETO Pa3BUTHSI YEJIIOBEYECKOTO OOIIECTBA

OBJ'Ia,I[eHI/IC Pa3 INIHbIMHA crocodamu pa6OTBI C HH(bOpMaHHeﬁ (1)I/I3I/I‘ICCKOFO COACPpKaHUA C UCITIOJIB30BAHUEM COBPEMEHHBIX

9 MH(OPMALIMOHHBIX TEXHOJIOTUH; pa3BUTHE YMEHHM KPUTUYECKOTO aHaliu3a M OLEHKH JIOCTOBEPHOCTH MOJy4yaeMoi
nHpopmaruu
CdhopmupoBaHHOCTH YMEHHI MPUMEHSATH OCHOBOIOJIATAIOIINE ACTPOHOMHYECKUE MTOHATHS, TCOPHH M 3aKOHBI JIJIS aHAIIN3A U
10 00BsiICHEHUST (PU3UYECKHUX TMPOIECCOB, MPOMCXOAAIINX Ha 3BE3/IAaX, B 3BE3MHBIX CHCTEMax, B MEXKTaIaKTHYECKOH cpee;

IBIKEHUA HEOSCHBIX TEII, DBOJIIOLMHY 3BE311 1 Beenennon




HEPEYEHDb 3JIEMEHTOB COILEPKAHUSA, ITPOBEPAEMBIX HA EI'D 110 ®U3UKE

Kon
pasaena/re Kon ss1iemenTa IIpoBepsieMblii 3J1eMEHT COACPKAHMS
MBI
1 MEXAHUKA
11 KMHEMATHUKA
111 Mexanuyeckoe aBuxeHrue. OTHOCUTEIbHOCTh MEXaHUYECKOro ABMXeHUs. Cuctema oTcuéra
MarepuanbHasi TOUKa.
. S—
E& paryc-BeKTop:
7(r)=(xlz) ylr)=(z)),
TPaeKTOPHA,
1 . 1 . 2 TiepeMeleHIe:
AP =F(y)-7() =1, —1 =
=(Av, Ay, A2),
TYTE.
CroxkeHie nepeMeuIeHm"l:
V= 5, %,
CkopocTh MaTepuaibHON TOUKHU:
_AF -
Uu=— =J;’=(U,,.U1,.U_).
Aty o T
v A X,', aHAJOIITHO v '
= =X, v.=y/, v.=ZI,.
113 At o
CIokKeHIe CKOPOCTeil: 5, =0, + 7, .
Boluncnenue nepeMenieHus 1 myTH MaTepUAIbHONW TOUKHU IIPU MPSAMOIUHEHHOM JABUKEHUH BIOJIb
ocH X 110 rpaduKy 3aBHCUMOCTH Vx(t)
o __AD o
VCKopeHIe MaTepHAaTbHOI TOUKIL d = . TET (a,.a,.a_).
: )
114 Av o _
a,=—2= =(u,)'. aHANOTIHO a, =(v, |, a.=(v.)".
Af |y - ' S o
PaBHOMEpHOE NIPSIMOJIMHEWHOE JBUKEHUE:
115
x(t) = xg + Uyt
11.6 PaBHOYCKOpEHHOE TPSIMOJTUHEHHOE IBUKCHUE:




ai”
xX(t)=x,+u, t+——
(1) =5y + 0y, 3

u(t)=uv, +at
a, =const

vi -yl =2a (x,—x,)

2x e — =Mz -

L2
HPII IBIDKEHINI B OTHOM HallpaBIISHHI ITyTE § = L 3 -

CBoOoniHOe majieHne. Y CKOpeHHe CBOOOHOTO TTaJICHHUS.

¥y v
g

1 o
(@] X X
117 JIBukeHue Tena, OpOIIEHHOTO O] YIJIOM 0. K TOPU3OHTY:
".\'(r) =2, +Ugf =X, +U,cosa-1
‘ V(@) =y, Ut +£ =¥, +U,sina- I_g_r‘
L e 2
I'ul_(r) =y, =u,cosu
| v, ()=0,, +g,f =y,sina— g
[g.=0
KpuBonunerinoe npuxenue. /[BikeHne MaTepualibHOM TOYKHU IO OKPY>KHOCTH.
YrnoBas v IMHENHAs CKOPOCTh TOUKU:
v = wR [Ipu paBHOMEPHOM JABUKEHUHU TOYKH 1O OKPYKHOCTH
118 21 )
w=—=2mv [HenTpOCTpEMUTENBLHOE YCKOPEHUE TOUKHU:
172 2 v
a,c = — = w*R IlomHOE yCKOpPEHHE MaTepUaIbHON TOUKU
R
119 Teépnoe Teno. [locTtynarenpbHoe U BpalaTeibHOE IBUKEHHUE TBEPAOTO TENA
1.2 JNHAMUKA
1.2.1 WNuepuuanbublie cuctemsl oTcuéra. Ilepsbiil 3akoH Herorona. [IpuHnmn otHocurensHocT ['anunes
Macca rena. [InotHocts BemecTna:
m
122 p=—
vV




Cuna. [TpuHuun cyneprno3uiuum CUI:

- -

123 —
FpaBHoueﬁCTB - F1 + F2+' -
Bropoii 3akon HetoToHa: 1yt MarepuanbHoit Touku B ICO
F;, = may
1.2.4 Adp = FAt
npu
F = const
—{
£y Fy
1.25 Tpetuit 3akoH HproTOHA 17151 MaTEpUAIIBHBIX TOYEK:
Fip = =F
3aK0H BCEMUPHOTO TATOTECHUSI: CHIIBI IPUTSDKCHHS MEXKTY TOUSYHBIMH MacCaMH PaBHBI
F=G %Cnna TsokecTd. LleHTp TsbKkecTH Tena. 3aBUCHMOCTD CHITBI TSXKECTH OT BBICOTHI N Haj
1.2.6
i GM
MOBEPXHOCTHIO MIaHeThl paguycoM RO:mg = ﬁ
0
1.2.7 Cuna ynpyroctu. 3akoH 'yka:F, = —kx
Cuna tpenus. Cyxoe TpeHue.
Cuna TpeHus cKobxeHus: F,, = uN
1.2.8 p ™= H
Cuna tpenus nokos:F,, < uN
F
1.2.9 JlaBneHne:p = =
1.3 CTATUKA
=y
F
131

MOMEHT CHITBI OTHOCHTEIBHO OCH BPAICHHUS:
M| = FI, tae | — maeuo cuer




[HenTp macc Tena. L{eHTp Macc cucTeMbl MaTepHaIbHBIX TOYEK:

- -

1.3.2 Ty, = % B ogHOpOIHOM MOJIE TSIKECTH (g = const)
3. 1+my .
IIEHTP MAacCC TeJia COBMAJIACT C €ro IICHTPOM THKECTH
VYcnoBus paBHoBecus TBEporo tena B MCO:
133 .;Iaﬂlff-_—ﬁ'fl—...=0
\F+Fy+...=0
134 3akoH [lackains
HaBnenue B xuakoctu, nokosimeiics 8 UCO:
135 p =po+pgh
3aKkoH ApxuMena:Fap, = ;PBmecn
1.3.6 €CIIH TEJIO M KHUAKOCTh MoKoATCs B ICO, 10 Fypy = pgVipimecn
VYciioBue miaBaHus TEN
14 3AKOHbBI COXPAHEHHN A B MEXAHUKE
141 MMitynbsC MaTepUaIbHON TOUKU: p = mv
HMmynbsC CHCTEMBI Tel:
p=p1+D2+..
14.2 P
3aKOH U3MCHECHHUS U COXPAHCHUS UMITYJIbCA!
B 1CO
p = A(py+p2+-..) = Froeunt + FropeunAt+...
143 BHCO,GCJ‘II/IAp=A(p1+p2+...)=0€CJ‘II/I

- -

FlBHeLuH + FZBHelHH+- ..=0

PeakTuBHOE NBUMKEHUE




144

F
%

Pabota cuibl Ha MaJIOM NIEPEMEIICHHUH:
A =|.E-:| |A7|-cos a=F, - Ax

145

@
]

MomHOCTb CUIIBL: €ciu 3a BpeMs At

pa60Ta CHUJIBI UBMCHACTCA Ha , TO MOIITHOCTDH CHIJIBI

p=24
Ar

=F-u-coso

At —)

1.4.6

Kunernueckas OHCPIruAa MaTepHaHLHOﬁ TOYKH:

mv? p? o
EKHH = = — 3aKOH HU3MCHCHUA KHHCTUYCCKOU SHCPTUHU CUCTCMbI MATCPHAJIbHBIX TOYCK: B I/ICO

2 2m
AEkun = Al + A2 + ...

147

HOTCHHI/IaJ'IBHafl OHECPIuA: AJid NOTCHIUAJIbHBIX CUJI

A12 = ElrIOTeHu - E2n0TeHu_= AEHOTeHu

HOTCHHI/IaJ'II)Hafl BHCpFI/Iﬂ MaTepHaJ'IBHOfI TOYKHU B OJIHOpO)IHOM I10JIC TSAXKECTU.
EHOTeHu =mg h

[ToTenmmanpHas YHEPTUS YyOPYTo A1eHOPMUPOBAHHOTO TENa!

kx?
EHOTeHu = T

1.4.8

3aKOH U3MEHEHMS U COXPAHEHUSI MEXaHUYECKON YHEPTUU:
Eiex = B + Emmm-.

B IICO AEyex = Aszcex HEMOTEHIL CHIT
B IICO AE,ex = 0. eCMI Agcex memoresn cax = 0




1.5

MEXAHWYECKUE KOJIEBAHIMA 11 BOJIHBI

151

['apmonnueckue KoiebaHuss MaTepUaTbHOW TOYKM. Ammuutysa u (asa  KojeOaHUA.
Kunematnyeckoe onucanue:
x(f) = Asin( ot +o, )

v.(f)=x.
a(d=(v ), =—a'x(t) =a +a'x=0,
IZIe X - CMEIIECHUE U3 PABHOBECHSL.

Junamuueckoe onucaHue: ma, = —kx,
DHepreTuvecKoe onucaHue (3aKOH COXpaHEHUsI MEXaHUYECKOW SHEPTHH ):

ms R omt k4
_—|-_ =__ M __ =C01]Et
2 2 2 2

CBs3b aMILTUTY/bl KOJEOAHUNM CMELIEHUS] MaTepuaibHOW TOYKH C aMIUIMTyJIaMu KojeOaHui eé

CKOPOCTHU M YCKOPEHHUS:

U =04, a =04

152

[Tepuon u yactoTa KoneOaAHUNA:
1

27
T:_:_
ORRY

[Tepnon Manbix cBOOOIHBIX KOJIEOAHU MaTEMAaTUUECKOTO MasiTHUKA:

T=21\/I
g

[Tepuoza cBOOOIHBIX KOeOaHUI MPYKUHHOTO MasITHUKA:

T =2;|I\Jw—T
k

1.5.3

BBIHY)K,HGHHLIC kosieOanus. Pesonanc. Pe3onancHas KpHuBast

1.54

[Tonepeunsie 1 PO0JIbHBIE BOTHBI. CKOPOCTH PACIPOCTPAHCHUS U JJIMHA BOJTHBI:
v
A=vl =—
v

WNutepdepentius u qudpakius BOJIH




1.5.5

3Byk. CKOpOCTb 3ByKa

MOJIEKVYJISIPHAS ©®U3UKA. TEPMOJAMHAMUKA

2.1

MOJIEKYJISIPHASI ®U3NKA

Mopenu cTpoeHus ra3oB, KUJAKocTeld U TBEPAbIX Teil. IlycTh TepMoanHamMudeckas cuctemMa (Teso)
coctout U3 N omHakoBBIX MoJieKys. Toraa KoJMuecTBO BEIeCTBa

211 v= N% = %Fae N, — 9ucio ABoraapo, M — Macca CUCTEMBI (Tefa), (4 — MOJISIPHAs Macca BEIIeCTBa
2.1.2 TemioBoe IBUKEHHE aTOMOB U MOJIEKYJT BEILIECTBA
2.1.3 B3auMmopeiicTBue yacTuil BelecTBa
2.1.4 Huddysus. bpoyHoBckoe ABMKEHUE
2.1.5 Mozxens uneanpHoro raza B8 MKT
CBsi3b MEXIYy JaBICHHEM M CPEIHEH KUHETUYECKOH JHEPrueil MOCTyNaTeIbHOro TEIUIOBOTO
JIBI)KCHUST MOJICKYJT UiealbHOTO ra3a (ocHoBHOe ypaBHeHue MKT):
1 =5 2 (mpt) 2 —
p—gm;\nv _En-i 2 J_En"c"r:-:
2.1.6
rre MO — Macca OJJHOM MOJIEKYJIHI,
n= % - KOHIICHTPAIIHS MOJICKYJT
2.1.7 AoOcomoTHas Temriepatypa: T =t+273K
CBs3bp TemmepaTypsl Traza CO CpeIHel KWHETHYECKOW JHEepruei MOCTymaTelbHOrO TEeIMI0BOrO
JBUKEHHS €TO0 MOJICKYIT:
2.1.8 N 3
N i
2.19 Vpasuenue p = nkT
2.1.10 Mosienb u1eanbHOro ra3a B TEpMOJIMHAMUKE:




| Vpanerme Merreeea — Ktaneipora

| BeIpaskeHH e 1A BHYTPeHEEH SHEPIHH

Vpaprenne Menneneepa — KianeilpoHa (IpHMeHHMEIE (OPMBI
3AITHCII):

_pRT

pV=%RT=vRT=NkT, p=E

BripakeHHe JUTA BHYTPeHHeil SHePITII 0HOATOMHOTO ILISATEHOTO
Ta3a (IPIMEHIMEIS (QOPMET 3aIIICH):

U=3vRT = 3nr =2 R —ve =3 17
2 2 2 vt

2.1.11

3akoH JlambTOHA U1 TaBJICHUSI CMECH Pa3PEKEHHBIX Ta30B: p = p; + pa+. ..

2.1.12

W3omporiecchl B pa3peKeHHOM Ta3e € TOCTOSHHBIM 4YHCIOM MoJekyn N (C MOCTOSSHHBIM
KOJINYECTBOM BEILECTBA V):
uzorepma (T = const): pV = const ,
nzoxopa (V = const):
P _ const
T

n3obapa (p = const):
%4
—_ = t
7 = cons

I'padmaeckoe nmpencrapnenue nzomnpoieccos Ha PV-, pT- u VT- quarpammax.

OO0beaMHEHHBIN ra30BbIi 3aKOH:
|4
p? = const IS TIOCTOSTHHOTO KOJIMYECTBA BEILIECTBA V.

2.1.13

HacrpllieHHbIe W HEHACHIIIICHHBIS Mapnl. KauecTBeHHAss 3aBUCHMOCTH IIJIOTHOCTH H JaBJICHUA

HACBHIIIIEHHOT'0 TIapa OT TeMIEePaTyphl, UX HE3aBUCUMOCTh OT 00bEMa HACBIIICHHOTO Mapa

2.1.14

Brnaxnocts Bo3nyxa. OTHOCHTENbHAS BIAXKHOCTH:
(,b _ pnapa (T) _ pnapa (T)
pHaCbI].LlHapa (T) pHaCbIH.[l'lapa (T)




2.1.15

H3meneHue arperaTHbIX COCTOSIHUM BCIICCTBA: UCITAPCHUC U KOHACHCALUA, KUIICHUC KUJIKOCTU

2.1.16 V3MeHeHne arperaTHbIX COCTOSIHHMI BEIeCTBA: TUIaBJICHUE U KPUCTAILTU3alus
2.1.17 [TpeoOpaszoBanue sHEPTUH B (PA30BBIX MEPEX0Oaax
2.2 TEPMOJNHAMUKA
2.2.1 TemnnoBoe paBHOBECHE U TEMIIepaTypa
2.2.2 BHyTpeHnHsis sHeprus
923 Temnonepenauya Kak crmoco0 W3MEHEHWSI BHYTPEHHEH »JHEpruu 0Oe3 COBEpIIECHUS pPadOTHI.
KonBekmusi, TeIIonpoBOTHOCTh, U3ITy4EeHUE
KonnuecTBo TEmioThL.
294 VY aenpHas TEMIOEMKOCTD BEIIIECTBA C:
Q = cmAT
VY nenbHas Temnora napoodpasosanus L: Q = Lm.
2.25 VY nenpHas TemaoTa miasiacHus A Q = Am.
VY aenpHas TemIOTa cropaHus Torumaa (: Q = gm
DneMeHTapHas paboTa B TEPMOJIUHAMUKE:
2.2.6 A = pAV Bpruucnenue paboTsl no rpaduky npouecca Ha pV-nuarpamme
IIepBblii 3aKOH TEPMOJAMHAMUKU:
Qi =AU;5 + A1, = (U, — U;) + A, Anmabara:
221 Q12 =0= 4y, = (U; — Uy) = AUy,
2.2.8 Bropoii 3akoH TepmoanHamuki. HeoGpaTumble nporecco
[Tpunimne! aeiictBus TenaoBbix MamuH. KIT/:
2.2.9 _Anian _ Qosey ~|Orea | [0
"o 0 0

ZUHarp ZUHAaTD O Harp




MakcumanbHoe 3Hauenue KII. [{ukin Kapno:

2210 max 1 = 1 = Ty ~ T =1- Lson
2.1 ~ EKpwe T T o T YT
Ty Toary
YpaBHeHHE TEIUIOBOTO OallaHca:
3 SJIEKTPOAMHAMUKA
3.1 SJIEKTPUYECKOE I1OJIE
311 DnekTpu3anus Tel U e€ MPOABICHUS. DJIEKTpUUECKUi 3apsia. JBa Buma 3apsna. DiieMEHTapHBII
o ANEKTPUUECCKUHN 3apsi/l. 3aKOH COXPAHEHHS JIEKTPUUECKOTO 3apsiaa
B3aumogeiictBue 3apsanoB. Toueunsie 3apsabl. 3akoH Kynona:
B OJHOPO/JIHOM BEIIIECTBE C TUIICKTPUUECKON MPOHUIIAEMOCTBIO &
3.1.2
F=k{?1 'k’: — 1 ) VAL
&1’ 4mes, 1
3.1.3 Onektpuyeckoe noiie. Ero aeiicTBue Ha 3JIEKTpUUECKUE 3apsiabl
Hanpsx€HHOCTB 2JIEKTPUUECKOTO TOJIS:
) F
Arpo6Hsrit
ITone Toueunoro 3apsiaa:
3.1.4 P ¢
E. =k—
T TZ
OJIHOpoaHOeE 1oJie: E = const.
KapTunbl nuHUN HanpssKEHHOCTH ATUX TOJICH
3.15 IToTeHIMaIbHOCTD 3JIEKTPOCTATUYECKOTO TOJIA.




Pa3zHoCTh MOTEHIMATIOB U HANPSHKEHUE:
Az = q(p1 — ¢2) = —qld¢ = qU.

IloTenunanbHast SHEPTHUA 3apsid B 3JICKTPOCTATHUYCCKOM I10JIC:

W =q¢
A=—AW
HOTCHHI/I&J‘I BHCKTpOCTaTI/I‘{eCKOFO I10JIA:
b= w
q

CBs13b HANPSHKEHHOCTH OIS M PAa3HOCTH IMOTEHIMAIOB IS OAHOPOJHOTO 3JIEKTPOCTATHYECKOIO
noxs; U = Ed

[IpuHIUI CyneprIo3UIUK JIEKTPUYECKUX MTOJIEH:

3_1.6 E=E1+E2+,¢=¢1+¢2+
[IpoBOIHUKY B 3EKTPOCTATUUECKOM IIOJIE.
317 VYcnoBue paBHOBECHS 3apsI0B: BHYTPH MPOBOJHUKA
E+ =0, BHYyTpH M Ha TIOBEPXHOCTH MIPOBOJIHKMKA (@ = CONSt
3.1.8 JM3IeKTpUKHU B 3JIEKTPOCTATHUECKOM MOJI€E. J{udaeKkTpuyeckas NpOHUIaEMOCTh BEIIECTBA €
Konaencarop. 91eKTpo€MKOCTh KOHAEHCATOPA!
q
C=—
U
3.1.9
DNEKTPOEMKOCTH IIJIOCKOI0 KOHAEHCATOpa:
£gpS
= ) = SCO
[TapannenbHOE COeIMHEHNE KOH/IEHCATOPOB:
3 l 10 q=1q + q2+...,U1 = UZ =""Cnapa11n - C1 + C2+...




[TocnenoBarenbHOE COCTUHEHUE KOHICHCATOPOB:

U=U, +U S S S
= Uz 2...,q1—q2—...,CHOCH—Cl CZ
DHeprus 3apsHKEHHOTO KOHJICHCATOPA:
2 2
3.1.11 . LA
¢ 2 2 2C
3.2 3AKOHBI ITTOCTOSHHOI'O TOKA
Cuna Toka:
-2
3.2.1 AT 0
[TocrostAbBIM TOK: | = const
st moctrosiHHOTO TOKA ( = It
329 YcrnoBus CyIeCTBOBAHUS SJIEKTPHUECKOTO TOKA.
o Hanpsoxenne U u DJIC E
3akon OMa aJig y4acTKa Hemnu:
3.2.3 =Y
R
DIeKTpUYeCKOe COMPOTUBIICHUE. 3aBUCUMOCTD COTIPOTHBIICHHUS OJHOPOTHOTO MPOBOJHUKA OT €ro
304 JUTHHBI ¥ CEYCHUS. Y ISTbHOE COMTPOTUBIICHHUE BEIIECTBRA.
2. l
R=p-
s
Hctounuku Toka. DJ1C ucrouyHnka ToKa:
E _ ACTOpOHHI/IXCI/UI
3.25 -

q




BHyTpenHee conpoTrBIeHNE HCTOYHHKA TOKa

3akon OMa 11t MOJaHOM (3aMKHYTOM) AnekTpudeckoi nenu: E = IR + Ir, otkyna

= E
" Rr
3.2.6
E.r
= R
Hapanneanoe COCAUMHCHUEC ITPOBOJHHUKOB!
I=11+12+..,Ul=U2=.,
1 1. 1.
RnapaJm Rl RZ
3.2.7 HOCJ’IGI{OB&TGJ’IBHOG COCAMHCHUC ITPOBOJIHHUKOB:

U=Ul+U2+.,11=12=.,
RI'IOCJI = R1 + R2+

Pabota snekrpuueckoro Toka: A = |Ut.

3akon Jlxoyust — Jlenma: Q = IRt
3.2.8 U?
Q=A=12Rt=IUt=?t

MoOIIHOCTh QJICKTPUYCCKOT'O TOKA:

Ad
= —_— = _IL?
AT |50
3.29 TemoBast MOIIHOCTE, BRIACICMAsT Ha pe3ucTope:
.. UF
P=["R=—=]U
R

MonHoCcTh HCTOYHHKA TOKA:




3.2.10

CB0OOOAHbIE HOCHUTENM JJIEKTPHUECKUX 3apsIoB B MPOBOJHHMKAX. MeEXaHM3MBI MPOBOAMMOCTHU
TBEPABIX METAJJIOB, pPACTBOPOB M PAcCILUIaBOB 3JIEKTPOJIUTOB, Tra3oB. lloaynpoBOgHUKH.
IToynnpOBOTHUKOBBIN MO

3.3

MAT'HUTHOE I1OJIE

33.1

MexaHndeckoe B3aUMOAECHCTBME MarHuTOB. MarnutHoe mnoJie. BEKTOp MarHUTHOM HMHAYKIUU.

[IpuHIUII CyneprIO3UIIMM MATHUTHBIX MOJIEH:

B = Bl +Bz+

JInaun HHAYKIOUHU MAartauTHOI'O I10JIA. KapTI/IHa JIMHUHI HHAYKIOUHU MArofuTHOI'O ITOJIA ITOJIOCOBOTO U
HOI[KOBOO6p83HOFO IIOCTOAHHBIX MaroHuToOB

3.3.2

OmneiT Opcrena. MarHuTHoOe 1oJie MPOBOJHUKA ¢ TOKOM. KapThHa ITUHUI MHAYKIMHW MarHUTHOTO
TIOJISI JITTMHHOTO IIPSIMOTO IIPOBOJHUKA U 3aMKHYTOT'O KOJIBI[EBOTO ITPOBOJIHUKA, KATYIIKH C TOKOM

3.3.3

Cuiia Amnepa, e€ HanpaBJIeHUE U BEJIMYMHA:
F, = IBlsina

0 — YTOJI MEXJTy HAaIIpaBJICHUEM MIPOBOJTHUKA U BEKTOPOM B

3.34

Cuina JlopeHua, €€ HanpaBJIeHUE U BEJIMYMHA:
Fjiop = q V vBsina T71€ 0, — yroll MKy BEKTOpaMu J[BHKEHHE 3apsHKEHHON YaCTHUIIBI B OJJHOPOTHOM

MAargsuTHOM I10JI€

3.4

OJIEKTPOMATHUTHA A MHYKIA

34.1

IToTok BekTOpa MarHUTHOM MHAYKIMH:® = B, S = BScosa




3.4.2

SBnenue 3nekTpoMariuTHOM HHAYKIMU. DJIC nHAYKIIMN

3aKOH AJIEeKTpOMarHuTHOW nHaykuuu dapajes:

AD ,
3.4.3 E = = —(D';
Az A=)
D/IC MHAYKUUH B IPSIMOM MPOBOAHUKE AIHHOM |, IBHXKYIIEMCSI CO CKOPOCTHIO
344 v
(v 1 l>B OJIHOPOJIHOM MarHuTHOM moJje B: E; V Blvcosa
, TJIe 0. — yToJI MeX a1y BeKTopoM B u Hopmaiipio n
K IIJIOCKOCTH, B KOTOPOH JIe)kKaT BEKTOPh! [Hv;
345 [IpaBuno Jlenua
NHIyKTUBHOCTS:
L=? , uma @ = LI
3.4.6
Camounnaykuus. 9/]C caMonHayKIuu:
E, =—L£L =-Lr
Y] :
3.4.7 OHeprus MarHUTHOT'O TIOJIs1 KaTYIIKU € TOKOM: W, = Lqﬁ
3.5 DJIEKTPOMAT'HUTHBIE KOJIEBAHU A U BOJIHBI
Cc =L
3.5.1 | |

Konebarenbuplit  koHTYp. CBOOOIHBIE  3JEKTPOMArHUTHBIE  KOJIEOAHUS
KoJ1e0aTeIbHOM KOHTYpE:

B

HIeaIbHOM




[0(1) =Guessin( ot + @)

11[?:] =g, = &, cos( ot + @) =1 cos(cr +q))

®opmyna TomcoHa:
T =2nVLC otKkyna

21 1
T 4ILc
CBs3p  aMIUTUTYIBI  3apsiia  KOHJEHcaTopa C aMIUIMTYAOH CHJIBI TOKa TPU  CBOOOJTHBIX

AJIEKTPOMAarHUTHBIX KOJIEOaHUSX B UEAIbHOM KOJ€0aTeIbHOM KOHTYpE:

I
q... = e
m
3.5.2 3aKOH COXpaHEHMsI SHEPTUU B UACAJIbHOM KOJIe0aTeIbHOM KOHTYpE
3.5.3 BbIHY)X1€HHBIE 2JI€KTpOMarHUTHBIE Kosiebanus. Pe3onanc
HepeﬁMeHHr:Iﬁ TOK.ﬁHpOI/ISB(w)I[CTBO, nepenaya v NoTpediieHne 3JIeKTPUIECKON IHEPTUH
3.5.4 v - LU Ll e const.
2 2 2
355 CBo¥icTBa 2JICKTPOMArHUTHBIX BOJIH. B3auMHas OpHEHTalMsl BEKTOPOB B 3JIEKTPOMArHUTHOM BOJIHE
h BBakyyme: E LB L ¢
3.5.6 [ITkasa 21eKTpOMarHuTHBIX BOJIH. [[puMEeHeHUe 371€KTPOMAarHUTHBIX BOJIH B TEXHHUKE U OBITY
3.6 OIITHUKA
3.6.1 [IpssMonHEHOE pacIpOCTpaHEHNE CBETA B OAHOPOAHOM cpene. Toueunslii ncrounuk. JIyd cBera
3aKOHBI OTPaKEHUS CBETA. @ = f3
3.6.2 ;& :
3.6.3 [TocTpoenune n300pakeHHi B TUIOCKOM 3€pKajie
36.4 3aKOHBI IPEJIOMIIEHUS CBETA.

[Ipenomnenue cBera: nysina = n,sinf.




o Cc
AOGCOIIIOTHBIN MOKa3aTeNb MPETOMIICHHS: Ny, = -

OTHOCHUTENBHBIN TOKA3aTeNb MPETOMIICHUS:
n, v

n
OTH n v,

XoJ1 nmydeit B Ipu3Me.

VI =V, My =1k,

COOTHOIIIGHHE YacTOT M COOTHOIICHHE JJIMH BOJIH IIpU HOEPEXOAC MOHOXPOMATHYCCKOI'0 CBETaA

yepe3 rpaHully pas/enna JByX ONTUYECKUX CPE:

ny<ny ny

ny

3.6.5 ITonnoe BHYTPCHHEC OTPAKCHHUC.
) . . _ 1 _ny
HpeﬂeﬂLHLH/I YI'OJI IOJIHOTO BHYTPEHHETO OTPAKCHUA: S lnanp = n_ -

OTH nl

CoOuparomue u paccenBaronue JuH3bl. ToHKas 1nH3a. DOKYCHOE pacCTOSHUE U ONTUYECKas CUJIa

TOHKOH JIUH3GL:

3.6.6 1
D=—
F
®opmyJiia TOHKOH JIUH3bI:
1 1 1 oo _h_ _
2 +f =< YBenuuenue, qapaemMoe JIHH30M: I = o= fv d
3.6.7 ¢
RN
F h

7

B cnydae paccenBaronen JIMH3bIL:

3.6.8




1
D0 =F =—=0,
D

r h f 1

= — = vV —

H d

Xopn Jyda, HpOLICAUIErO JIMH3Y I0J IPOU3BOJIBHBIM YIJIOM K €€ TJIABHOW ONTHYECKOM OCH.
[Toctpoenne n300paskeHU TOYKK M OTPe3Ka MPSIMOM B COOMPAIOLINX M PacCEUBAIONIMX JIMH3AX U

HUX CUCTEMAX

3.6.9

CDOTOEIHHapaT KaK ONTHYECKUH HpI/I60p. I'ma3 xak onTuyeckas cucreMa

3.6.

Wutepdepentmst cBera. KorepeHTHbIE HCTOYHHMKH. YCIOBHS HAONIONEHUS MaKCHMyMOB U

MUHHMYMOB B HHT€P(QEPEHIIMOHHON KapTHHE OT ABYX CHH(pA3HBIX KOT€PEHTHBIX HCTOUHUKOB!

MaKCIIMYMBI — A=2m

MIIHIIMYMEI — A=(2m+1)=, m=0,+1+2.+3__

3.6.11

Hudpakuus ceera. AudpakiuuonHas pemeérka. YciaoBue HaOMIOACHUS TTIaBHBIX MAKCUMyMOB IpH
HOPMAaJIbHOM I1aJICHMH MOHOXPOMATHYECKOT0 CBETA C [UTMHOM BOJIHBI A Ha pelI€TKy ¢ nepuoaom d:

dsing,, =mim=0,+—-1,+—-2,+-3,..

3.6.12

Hucnepcus ceera

KBAHTOBAS ®U3UKA

4.1

KOPITYCKVYJISIPHO-BOJIHOBOU IV AJIN3M

41.1

I'unote3a M. [1nanka o kBanrax. ®opmyna [1nanka: E = hv

4.1.2

®otoHbl. DHeprus (HoToHa:

Nmmynse ¢oToHa:




4.1.3

dororpdext. Onbitel A.I'. CtoneroBa. 3akonsl hoToddPdexra

414

VYpaBuenue DifHmireiiHa i Gotodddexra:

hc
E¢0T0Ha = ABbixoja + Eyumax, TAC , ECIJOTOHa =hv = 2’

hc

Ao

ABbIXO,ZLa = hv}(p =

2
MV~ max
Evyumax = 2 = eUsan

415

JlaBlieHHE cBeTAa.
JlaBneHue cBeTa Ha MOJHOCTHIO OTPAXKAIOLIYI0 MOBEPXHOCTh M HA MOJIHOCTHIO IMOIIIOHIAIOUIYIO
MOBEPXHOCTh

4.2

OU3NKA ATOMA

421

HnaHeTapHa;I MOACJIb aTOMa

4.2.2

[Toctynatel bopa. Mznydenue u morsiomenne (GOTOHOB MPHU TMEPEXO0JIe aTOMa C OJHOTO YPOBHSA
SHEPTUH Ha JPYTrOM:
he
"i'lvmn =T = |‘En _‘Em|

Y

4.2.3

JInHenyaTeie CIEKTPBI.

CHCKTp ypOBHCﬁ OHEPTIUU aTOMa BOJAOpOJa:
-13,63B

" ~ ]

n*

E n=1273, .

4.3

OU3NKA ATOMHOI'O AIPA

43.1

Hyxnonnas monens sigpa ['eiizenoepra — MBanenko. 3apsn siapa. MaccoBoe uncio siapa. M3otomst

4.3.2

PaanoakTHBHOCTD.
Anbda-pacnan:

A Ad 4
zX—>7,Y+ 5 He

bera-pacnan.
DNeKTpOHHBIN B-pacnan;




A A 0, =
zX2z Y+ je+v,

[TozutponHsIii B-pacman:

AX-AY+ Je+v,

FaMMa'I/BHy‘l CHHC

4.3.3

=T
3aKoH palMOaKTUBHOTO pacmaja: N(t) = Ny * 27T
—t
[Tycts M — Macca paiMoOaKTUBHOTO BelecTBa. Torga m(t) = my * 2T

4.3.4

SAnepHblie peakiuu. JleneHue u CHHTE3 sIep
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«APODA»; AkmmonepHoe obmiectBo «M3marenscTBo «IIpocBerieHmer
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3. Caiit Cnam 'MA - Pemry EI'D - https://phys-ege.sdamgia.ru/

4. TIpoeKT 1o BBIMOIHEHUIO JJabopaTopHbiX padoT https:/fizika23.ru/lab.html
5. Poccuiickas 31eKTpoHHAas IIKoja - https://resh.edu.ru/

6. ®enepanbHbIii HHCTUTYT MEAarornyeckux usmepenui - https://fipi.ru/
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