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3.9. Pabdouyas mnporpamma y4deOHOro mnpeamera «®@usmka» (yriay0aéHHbIN

YPOBEHb)

[NOACHUTEJIBHAA 3AIINCKA

[Tporpamma o ¢pu3nKe Ha ypoBHE cpeiHero o0I1ero oopa3zoBanus pazpadoTaHa Ha OCHOBE
MOJIOXKEHUH U TpeOOBaHUM K pe3ysibTaTaM OCBOCHHS OCHOBHOM 0Opa30BaTeIbHOM MPOTpamMMBI,
npencrasieHHbix B ®I'OC COO, a Takke c¢ yuérom ¢enepanbHoil paboueil mporpamMmsbl
Bocniutanus 1 KoHnenuuu npenonaBanus yueOHoro npenmMera «®Dusmnka» B 00pa3zoBaTelIbHbBIX
opranmzaimsax Poccuiickoit  ®enepamnuu, peaqu3yloUMX OCHOBHBIE — 00pa3oBaTelIbHBIC
POrPaMMBI.

[Iporpamma 1o (¢u3uMke ompexaenser o00A3aTENBHOE MPEIMETHOE COJEpXKAHMUE,
YCTaHABIMBAET PEKOMEHYEMYIO IOCJIEI0BAaTEIbHOCTh M3YyUEHHUSI TEM U pa3zesioB y4yeOHOro
npeaMera ¢ y4€ToM MEKIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JTOTMKH Y4eOHOT0 Iporecca,
BO3PACTHBIX 0COOEHHOCTEN oOyuaromuxcs. [Iporpamma o ¢pusuke 1aét npencTaBieHue o emsX,
coJiepKaHuu, oOIIel cTpareru o0ydeHus, BOCIIUTAHUS M PA3BUTUS 00YYaIOLINXCS CPEICTBAMU
yaeOHoro npeameta «Pu3ukay Ha yriayOoaéHHOM ypOBHE.

Wzyuenne kypca ¢(us3uku yriyOoaEHHOTO YpPOBHS MO3BOJSET pEaln30BaTh 3aJaud
npodeccuoHaNbHOM OpPHEHTAllMK, HANpaBJI€HO HA CO3[JaHUE YCJIOBHM IJISi MPOSBIEHUS CBOMX
UHTEJUIEKTYaJbHBIX M  TBOPYECKHX CIOCOOHOCTEH KaXIbIM OOy4aromuMCs, KOTOpBIE
HEOOXOAMMBI I TMPOAOKEHUS O00pa3oBaHUS B OpraHU3aIMsaX MNPo(ecCHOHATBHOTO
00pa30BaHus MO Pa3IMYHBIM (PU3UKO-TEXHUUECKUM U MHKEHEPHBIM CIICIIUATIEHOCTSIM.

B nporpamme mno ¢usuke omnpenensioTcs IUIaHUpYyEMble pe3yibTaThl OCBOCHUS Kypca
(Gu3uKK HA yPOBHE CPETHET0 001Iero 00pa3oBaHMsL: INYHOCTHbIE, METAaNpeIMETHBIE, IIPEIMETHBIE
(ra yriryonéaHoM ypoBHe). HaydHo-MeTo10510THYeCKOM OCHOBOM TSI pa3pabOTKU TpeOOBaHMH K
JUYHOCTHBIM, METANpeJIMETHBIM M MPEIMETHBIM pe3ysbTaTaM OOYyYarolIUXCs, OCBOMBILUX
nporpamMmy 1o (pu3uke Ha ypoBHE CPEIHEro oOIIero oOpa3oBaHUsS Ha YIIyOJEHHOM YpOBHE,
SIBIISICTCS. CUCTEMHO-EATEIbHOCTHBIHN MOIXO/.

[Tporpamma 1o ¢Gu3HMKe BKIIOYACT:

IUTAHUPYEMBIE Pe3yJIbTaThl OCBOCHHS Kypca (PU3HKH Ha YTIyO0IIEHHOM YPOBHE, B TOM YUCIIE
peIMETHBIE PE3yIbTaThI MO rojlaM O0yUeHUs;

cojiepkanue yueOHoro npeamera «Ou3nKay 1mo rogaM o0ydeHuUs.

[IporpamMma mo ¢u3NKe UMEET MPUMEPHBIH XapaKTep W MOXKET OBITh MCIOJIb30BaHa
YUUTENAMHI (PU3UKH JUIsI COCTABJICHUSI CBOMX PabOUUX MPOTPaMM.

[IporpaMmMa 1o (u3MKe HE CKOBBIBA€T TBOPYECKYIO HMHHUIIMATUBY YUUTENeH H
IPEOCTABISCT BO3MOXKHOCTH ISl pPEIM3alUU  PA3IUYHBIX METOAMYECKHX IMOJIXOAO0B K
IpenoiaBaHuio (PU3UKH Ha YrIyOJIEHHOM YPOBHE IPH YCIOBUU COXpPAHEHHUs 00s13aTeIbHON YacTH
coJiep’KaHus Kypca.

du3nka Kak Hayka 0 HanboJjee 00IUX 3aKOHAX MPUPOIbL, BHICTYTAs B KAUECTBE y4eOHOTO
npeaMeTa B LIKOJIe, BHOCUT CYUIECTBEHHBIN BKJIaJ B CUCTEMY 3HAHUN 00 OKpYXKarollemM MHpE.
HIkonbHBI Kypc (QHU3UKH — CHCTEMOOOPA3YIOUIMA Uil E€CTeCTBEHHO-HAYUHBIX Y4EOHBIX
MPEIMETOB, MOCKOJIbKY (PU3NYECKHE 3aKOHBI JIe)KAaT B OCHOBE MPOILIECCOB U SIBICHUN, U3y4aeMbIX
XUMHUEH, Ouonorueit, gusnueckoir reorpadpueit u acrpoHomueil. Mcrnonp3oBaHHEe U aKTUBHOE
npuMeHeHne (PU3UYECKUX 3HAHWM OMPEACNINIIO XapakTep W OypHOE pa3BHTHE Pa3HOOOpPA3HBIX
TEXHOJIOTUH B cdepe SHEpPreTHKH, TPAaHCIOPTa, OCBOSHHUS KOCMOCA, IOJNyYEHHsS HOBBIX
MaTepuaJioB C 3aJaHHBIMH CBOWcTBamMH. M3yueHue ¢GU3MKA BHOCUT OCHOBHOM BKJIaa B
(dopMHpOBaHUE €CTECTBEHHO-HAYYHOH KapTHHBI MUpPa 00ydaromierocs, B popMUpOBaHUE YMEHUN
MPUMEHSTh HayYHBIM METO/1 MO3HAHUS MPU BHIMOJIHEHUH UMHU Y4EOHBIX HCCIeI0BaHUM.

B ocHOBY kypca ¢u3MKHM Ha ypOBHE CpPEIHEro 00IIero oOpa3oBaHMsI MOJIOKEH P UICH,
KOTOpBIE MOKHO pacCMaTpUBATh KaK MPUHIHUIIBI €0 TOCTPOCHUS.



Nnes nenoctHoCTH. B COOTBETCTBUM € HEN KYPC SABJISIETCS JIOTUYECKH 3aBEPIUIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEeX pa3fesioB (DM3HMKH, BKIIOYAET KaK BOMPOCH! KJIACCHUECKOH, TaK U
COBPEMEHHOM (DU3UKH.

Wnes rerepanuzanuu. B cooTBeTCTBUY ¢ HEM MaTepuan Kypca Gu3nKu o0beUHEH BOKPYT
¢usmueckux Teopwil. BeaymumMm B Kypce sBisiercs (OpPMHpPOBAHHME TPEACTABICHUH O
CTPYKTYPHBIX YPOBHSIX MaTe€pHUH, BEIECTBE U MOJIE.

WNnes rymanurapusanuu. E€ peanusanus npeanoaracT UCIoJIb30BaHUE TYMaHUTAPHOTO
noTeHuuana Gu3n4eckoi HaykKu, OCMBICIIEHUE CBSI3U Pa3BUTHUS PU3UKU C pa3BUTHEM OOLIECTBa, a
TaKXe ¢ MUPOBO33PEHUYECKUMH, HPABCTBEHHBIMU M SKOJIOTHYECKUMU MPoOIeMaMH.

Wnes npuxmannoi HanpaBiaeHHOCTH. Kypc ¢u3uku yriyOJI€HHOTO YPOBHS MPEIIOIaract
3HAKOMCTBO C IIUPOKUM KPYIOM TEXHHUYECKHMX U TEXHOJOTHUECKUX MPHUIIOKCHHNA H3YUYEHHBIX
Teopuii W 3akoHOB. IIpm 3TOM paccMaTpuBarOTCS Ha YPOBHE OONIUX MPEACTABICHHA |
COBPEMEHHBIE TEXHUYECKUE YCTPOMCTBA, U TEXHOJIOTHH.

Wnes skonoruzanuu peanusyeTcsi MOCPEACTBOM BBEICHHS 3JIEMEHTOB COACpIKAHMS,
MOCBALIEHHBIX 3KOJOTMYECKHM NpoOjeMaM COBPEMEHHOCTH, KOTOPBIE CBS3aHBI C pa3BUTHEM
TEXHHUKHU U TEXHOJIOTUH, a Tak)Ke 00CyKIeHHs MpoOIeM palliOHaIbHOTO MPUPOIONOIb30BAHUS U
HKOJIOTHUECKOM Oe30MacHOCTH.

OcBoeHue cofepx aHus MPOrpaMMbl 0 (U3KKE JOIKHO OBITH MMOCTPOCHO Ha MPUHIUIAX
CHCTEMHO-/IEATEIIbHOCTHOTO Moaxo/a. s pu3uKy peanuzanus 3TUX NPUHIUIIOB Oa3upyeTcs Ha
UCIIOJIb30BAaHUU CAMOCTOSATEIBHOTO AKCIIEPUMEHTa KakK MOCTOSHHO AeMCTBYIOLIEro Qaxropa
yuebHoro nporiecca. i yrinyOoaéHHOro ypoBHS — 3TO CUCTEMa CAMOCTOSITEIILHOTO YUEHUYECKOTO
9KCIIEPUMEHTA, BKJIIOYAIOIIEr0 (PPOHTANBHBIE YYEHHUYECKHE ONBITHI MPU H3YyYEHHUH HOBOTO
Mmarepuaina, JabopaTopHble paboThl U pabOThI MpakTUKyMa. [Ipu 3TOM BO3MOXKHBI J[Ba CIIoco6a
peanuzanuu pU3NIECKOro NpakTUKyma. B mepBoM citydae mpakTUKyM MPOBOJIUTCS JINOO B KOHIIE
10 u 11 kmaccoB, 1100 mOCiIE IEPBOTO U BTOPOTO MOJYTOMH B KaXKIOM U3 3TUX KiaccoB. Bropoit
croco0 — ATO HWHTErpamus padoT MpakTUKymMa B CHUCTEMY JIa0OpaTOpPHBIX PabOT, KOTOPHIE
NPOBOJATCS B Mpolecce u3ydeHus paszgena (temsl). Ilpu 3Tom mox paGoramu mpakTUKyma
MOHUMAETCS CAMOCTOATEIbHOE HCCIIEJOBAHME, KOTOPOE TMPOBOJUTCS IO PYKOBOJACTBY
CBEPHYTOr0, 0000IIEHHOTO BUa O€3 MOIIaroBOi HHCTPYKIIHH.

B nporpamme no ¢usnke cucreMa y4eHHYECKOTO IKCIIEPUMEHTA, JTA0OPaTOPHBIX PaboT u
NpaKTUKyMa MpeAICTaBlIeHa eAUHBIM NepeyHeM. BrIOOp TeMaTHKH JJIs STUX BUAOB YUCHHUECKUX
MPAKTUYECKUX pabOT OCYIIECTBISETCS y4yaCTHHUKaMU 00pa30BaTENILHOTO Ipoliecca MCXOAS U3
0COOEHHOCTEH TOYpOYHOTrO IIJIAHWPOBAaHUS M OCHaIleHus KaOuHera ¢usuku. [Ipu sToM
oOecrieunBaeTcs OBJaJieHHE OOYYaIOIIMMUCA YMEHHSIMH MPOBOJIUTH MNpPSMble M KOCBEHHbBIE
U3MEpEHUs, MCCIEeOBaHUs 3aBHUCHUMOCTEH (DM3NYECKMX BEIMYUH M TOCTAHOBKY OIIBITOB IO
MPOBEPKE MPEIOKEHHBIX TUIIOTES.

Bosbioe BHUMaHKE yAENsSeTCs PELICHUIO pacuéTHBIX M Ka4eCTBEHHBIX 3a/1ad. [Ipu sTom
JUIsL pacu€THBIX 3a7lad MPUOPUTETOM SIBIISIIOTCS 3a/laydl C SBHO 3aJaHHOM M HESIBHO 3aJaHHOMU
(du3nUecKoil MOIeNbI0, TO3BOJISIIOIIME IPUMEHSATh U3YYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3
OJIHOTO pazliena Kypca, TaK U HHTETpUpYys NMPUMEHEHHE 3HaHWM W3 pa3HbIX pasnaenos. s
Ka4eCTBEHHBIX 3a/a4 TMPHOPUTETOM SIBISIIOTCS 3alaHUsl Ha OOBsSCHEHHE/TIpeCcCKa3aHHe
NpoTeKaHUs (U3UIECKUX SIBJICHUN M MPOIECCOB B OKPYXKAIOIICH >XKU3HHU, TpeOyromue BhIOOpa
¢u3nUecKoil Moenu Ui CUTyalluu MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TtpeboBanusmu PI'OC COO k MarepuaabHO-TEXHUUYECKOMY
o0ecreyeHn0 y4eOHOro mporecca Kype (pu3uku yriayOi€HHOrO YpOBHS Ha YpPOBHE CpPEIHEro
obmiero o0Opa3oBaHUs JIOJDKEH HM3ydaTbCs B YCJIOBHSIX TNMpEaMETHOTO kaOuHera. B kaOuHere
(Gu3uKN T0JKHO OBITH HEO0X0AUMOE JTabopaTopHOEe 000PYIOBAHKE /TS BHITIOJTHEHUS YKa3aHHBIX
B MpOTrpaMMe Mo (PU3NKE YUSHHUYECKHX OIBITOB, JIJAOOPATOPHBIX PadOT M pabOT MpPaKTUKyMa, a
TaKXe JIEMOHCTPAIIMOHHOE 000pyI0BaHHE.

JleMoHCTpaloHHOE 000pyAOBaHHE (OPMHUPYETCS B COOTBETCTBHHM C TMPUHIUIIOM
MHUHHMAaJIbHOH JOCTAaTOUYHOCTH M 0OECHEeUMBACT MOCTAHOBKY IEPEUMCIICHHBIX B MpOrpaMMme 1o



(¢u3MKe KIIOUEBBIX JEMOHCTPALMH ISl MCCIEJOBAHUS HU3y4aeMbIX SIBICHUA M IIPOLIECCOB,
SMIUPHUUECKUX U (PYHAAMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.

JlaGopaTtopHoe o0opynoBaHHE JUIsI YYCHHUECKUX MPAKTUUYECKUX paboT GopMHpyeTcs B
BUJIE TEMaTHYECKMX KOMIUIEKTOB M 00ecledyrBaeTcsi B pacyéTe OJHOTO KOMIUIEKTa Ha IBYX
oOyyaromuxcs. TemaTndeckue KOMIUIEKTHI JIabOpaTOpHOTO OOOpYIOBaHMUS JIOJKHBI OBITH
MOCTPOEHBI HAa KOMIUJIEKCHOM MCIIOJb30BAaHUHM AHAJIOTOBBIX U LHU(POBBIX MPHUOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTENILHBIX CUCTEM B BUJIE LU(POBBIX JIAOOPATOPHIA.

OCHOBHBIMU TIEISIMU U3Y4YeHUsT (PU3UKH B 00IIeM 00pa30BaHHH SIBIISIOTCS

(dbopMHpOBaHKE UHTEPECA U CTPEMIICHHUS 00YYAIOIIUXCS K HAYYHOMY U3yUEHHIO TPUPO/IHI,
pPa3BUTHE WX UHTEIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEI;

pa3sBUTHE TPEACTABICHUH O HAyYHOM METOAE TMO3HaHUA H  (HOpMHUPOBAHUE
HCCJIEIOBATEILCKOTO OTHOIICHUS K OKPYXKAIOUIUM SIBJICHUSIM;

(dbopMHpOBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK pe3ysbTaTa M3Y4YEHUS OCHOB CTPOCHUS
MaTepuu ¥ GyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

¢bopmupoBaHrEe yMEHUI OOBSCHATH SBJCHUS C UCIIOJIb30BaHUEM (U3UYECKUX 3HAHUU U
HAyYHBIX JI0Ka3aTeNbCTB;

(dbopmMHpoBaHUE MPEACTABICHUNA O PO (PU3MKH JJIsl Pa3BUTUS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE TPEICTABICHUNH O BO3MOXHBIX cdepax Oyaymeir mnpodeccnoHanbHOM
NEeSITEIbHOCTH, CBSI3aHHBIX C (U3MKOW, MOJATOTOBKA K JajbHeWlleMy OOy4eHHI0 B 3TOM
HaTPaBIICHUU.

JlocTuxkeHune 3THX Iefiell oOecreynBaeTCsl pelIeHneM CIEAYIONIUMX 3a/ad B Mpoliecce
U3YYeHHUS Kypca (GU3UKU HA YPOBHE CPEIHEro o0IIero o0pa3oBaHuUs:

MpuoOpeTeHne CUCTEMbI 3HAHWKU 00 OOmMX (U3UYECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPHSIX, BKJIIOYAsi MEXaHUKY, MOJIEKYIISIPHYIO (PU3HKY, JJIEKTPOAMHAMUKY, KBAHTOBYIO (PU3HKY U
3JIEMEHTHI aCTPOPU3UKH;

(dbopmMHpOBaHNE YMEHUI IPUMEHSTH TEOPETHUECKUE 3HAHUS I OOBSICHEHUS (PU3UYECKHIX
SBJICHUH B TIPUPOJIE U JUISl IPUHATHUS MPAKTUYECKUX PEIICHUN B MOBCEIHEBHOM JKU3HH;

OCBOCHHE CIIOCOOO0B pelIeHHsI pa3IMYHbIX 3a]a4 C sIBHO 33JJaHHON (hr3nyecKol MOJENbIO,
3a1a4, MOJApPAa3yMEBAIOLIUX CAMOCTOATENbHOE CO3JaHHe (QU3NYECKOW MOJENTH, a/JeKBaTHON
YCIIOBUSIM 33J1au¥, B TOM YHCJIE 3a/1a4 MH)XEHEPHOTO XapaKTepa;

MOHMMaHue (U3NYECKUX OCHOB M MPHHIIMIIOB JIEUCTBUS TEXHUYECKUX YCTPONCTB H
TEXHOJIOTUYECKUX MPOIIECCOB, UX BIUSHUS HAa OKPYXKAIOIIYIO CPENY;

OBJIaJICHHE METOJaMH CaMOCTOSITENIbHOTO IUJIAHUPOBAHUS U TPOBEACHUS (PU3NYECKUX
HKCIIEPUMEHTOB, aHAJIM3a W MHTEpIpeTanuu WHPOpMAlNU, ONPEACNCHHUs JOCTOBEPHOCTH
MOJIyYEHHOTO Pe3yJIbTaTa;

CO3JJaHUE YCJIIOBUM Ul pa3BUTUS YMEHHUM IIPOEKTHO-HCCIENOBATEIbCKON, TBOPYECKOMN
NEeSITEIbHOCTH;

pa3BUTHE HHTEpeca K chepam npodecCuoHaNbHOM eI TeTbHOCTH, CBA3aHHON C (PH3UKOM.

B coorBerctBun ¢ TpeboBaHusimu DPI'OC COO yrayOn€HHBI YpPOBEHb HW3YYCHUS
yueOHOro mpenmera «®Dusmka» Ha YpPOBHE CpEIHEro o0Imero oOpa3oBaHUS BBIOMpAETCS
00yJaronMMucs, TUIAHUPYIOMUMHE TPOJIODKCHHE 00pa30BaHUsS IO CIEIHATBHOCTAM (PU3HUKO-
TEXHHUYECKOTO MPOUIISL.

Ha uzyuenne pusuxu (yriayoaEéHHBIN YPOBEHB) Ha YPOBHE CPEIHET0 0011ero 00pa3oBaHus
orBoautcs 340 wacos: B 10 kmacce — 170 yacos (5 gyacoB B Henenmo), B 11 kiracce — 170 gacos (5
YacoOB B HEJICIIO).

[Ipeniaraemslii B mporpamme 1o (pusmke nepedeHs 1a00paTOPHBIX U MPAKTUUYECKUX PadoT
ABJIIETCS. PEKOMEH/IOBAaHHBIM, YUYHMTENh JeJaeT BBHIOOpP MpPOBEAEHHUS J1a00paTOpHBIX paboT U
OTIBITOB C YUETOM MHIUBUAYAIBHBIX OCOOCHHOCTEH 00yYarOIUXCA.



COIJEPKAHUE OBYUYEHUA

10 KJIACC

Pazgen 1. Hayuynsiit MeTo 1 TO3HAHUS IPUPOJIBIL.

®dusnka — GpyHAaMEHTAIbHAs Hayka O mpupojae. HaydHplii MeTON TO3HAHUS U METOJIbI
UCCIIeIOBaHMS (PU3NICCKUX SBIICHUH.

DKCIepuMEHT U TEOpHs B Mpoliecce Mo3HaHus Npuposl. HabmioneHrne u 3KCepuMeHT B
dusuke.

Cnioco06b1 u3MepeHust (PU3NUECKUX BETWYUH (aHAJIOTOBBIC M ITU(POBBIC N3MEPUTEITHLHBIC
prOOPHI, KOMITBIOTEPHBIC JATYUKOBBIE CUCTEMBI).

[TorpentnocTn n3MepeHui GU3NIECKUX BETUIHH (a0COIOTHAS U OTHOCUTEIIbHAS).

MonenupoBanue (HU3NYECKHUX SIBICHUI U MpOIeccOoB (MaTepHaibHasi TOUKa, a0COIIOTHO
TBEPJI0E TEII0, UACATbHAS KUAKOCTh, UACATbHBIN Ia3, TOYCUHbIN 3apsn). [ unoreza. duznyeckuii
3aKOH, TPaHULIbI ero NpuMeHuMOocTH. Dusnyeckas Teopus.

Pons u mecto ¢usmku B (GOpMHPOBAHMHM COBPEMEHHOW HAy4YHOW KapTHHBI MHUpa, B
MPaKTUYECKOU JeATEIbHOCTH JIFOJICH.

Y4eHnueckuit IKCIIEPUMEHT, JIabopaTOpHbIE Pa0OTHI, IPAKTUKYM.

N3mepenne cuiibl TOKa M HaNpsDKEHWs] B I€MM TOCTOSHHOTO TOKa MPH MOMOIIU
AQHAJIOTOBBIX U MU(POBBIX U3MEPUTENIBHBIX TPHOOPOB.

3HakoMCTBO ¢ u(ppoBoii Jabopatopueit o ¢usuke. [Ipumeps! u3mepeHus Gpu3nIecKux
BEJIMYMH IIPU TOMOIIY KOMITBIOTEPHBIX JATYUKOB.

Pazgen 2. MexaHnuka.

Tema 1. Kunemaruka.

Mexanunueckoe aBukeHHE. OTHOCHUTENBHOCTh MEXAaHWYECKOro ABMkeHus. Cucrema
OTCYETA.

[Tpsimast u oOpaTHas 3a7a49u MEXaHUKH.

Panuyc-BekTop MarepualibHOM TOYKH, €ro MPOEKIUU Ha OCH CHUCTEMBbl KOOpJUHAT.
Tpaexropus.

[lepemerienue, ckopocTh (CpelnHsis CKOPOCTb, MTHOBEHHAss CKOPOCTh) M YCKOpEHHE
MaTepUaIbHOM TOUKH, UX MPOEKIIMU HAa OCU CHUCTeMbl KoopAauHaT. ClloKEeHUE MepeMenieHud u
CJI0’)KEHUE CKOPOCTEH.

PaBHOMEpHOE U paBHOYCKOPEHHOE MPSAMOIUHENHOE IBUKEHHE. 3aBUCUMOCTh KOOPIUHAT,
CKOPOCTH, YCKOPEHUS U MyTH MaTepuaibHONW TOUYKU OT BPEMEHH U UX TpapuKu.

CBobosnHoe masneHue. YCKOpeHHe cBOOOAHOro majaeHus. JIBrkeHue Tena, OpOIIeHHOTrOo
MOJT YTJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPJIMHAT, CKOPOCTU U YCKOPEHHS MaTepUAIbHON TOUKU
OT BPEMEHH U UX IpaduKu.

KpuBonuneiinoe nuxeHue. JIBUkeHNE MaTEpUAIbHOW TOYKH MO OKPYKHOCTH. YTJIOBas
U JuHelHas ckopocth. Ilepuon m yacrora obpamenus. LlenTpocTpemuTensHoe (HOpMaIbHOE),
KacaTeJlbHOE (TaHTeHIIMAIbHOE) U TIOJTHOE YCKOPEHUE MaTepUAIbHON TOUKH.

TexHnuyeckue yCTpPONCTBA M TEXHOJOTMYECKUE TPOLECCHI: CIUAOMETD, ABUKECHUE
CHapsJI0B, LIETIHbIE, IeCTepEHYAThIe U PEMEHHBIE epeaauu, CKOPOCTHBIE TU(THI.

JleMoHcTpanuuu.

Monenb cucteMbl 0TCUETa, WILTIOCTPALM KHHEMAaTHYECKUX XapaKTePUCTHUK JABHKEHUS.

CriocoOsI uccie1oBaHus IBHKCHUH.

Wnmoctpanus npeenbHoro nepexoa U u3MepeHue MrHOBEHHOM CKOPOCTH.

[IpeoOpa3oBaHue ABMKEHHI C UCTIOTH30BAHUEM MEXAHU3MOB.

[Tagenuie Ten B BO3AyXe U B Pa3pe:KEHHOM MTPOCTPAHCTRE.

HaGmoienue ABMKeHUs Tena, OpOIIEHHOTO MO/ YTJIOM K TOPU30HTY U TOPU30HTAIBHO.

Hanpasnenue ckopocTH Mpu ABHKEHUU 10 OKPYKHOCTH.

[TpeoOpa3oBaHue yriaoBoil CKOPOCTH B PEIyKTOPE.

CpaBHeHHE MMyTeW, TPACKTOPUM, CKOPOCTEW JBH>KEHUS OJHOTO M TOTO K€ Tejla B pPa3sHbIX
CHUCTEMax OTCUETA.



YdeHu4ecKuil SKCIIEPUMEHT, 1Tab0opaTOpHBIE pabOThI, TPAKTUKYM.

N3yueHnne HepaBHOMEPHOTO ABUKEHUS C LENbIO ONPEIEICHUS MTHOBEHHON CKOPOCTH.

WN3mepenne yckopeHHs NpH MNPSIMOJMHEHHOM paBHOYCKOPEHHOM JABW)KEHHHM 11O
HAKJIOHHOM IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHU NPU PABHOYCKOPEHHOM JIBUKEHUM.

N3mepenne yckopeHus: CBOOOAHOTO MaieHus (PEKOMEHI0BaHO HCTIOIB30BaHUE IU(PPOBOI
n1abopatopun).

N3yuenue nBrxeHHs Tejaa, OpOIIEHHOTO TOPU30HTAIBHO. [IpoBepKa rumoTe3bl 0 mpsSaMoit
IIPONOPLUUOHAIBHON 3aBUCUMOCTH MEXAY AAIBHOCTBIO IOJIETA U HAYAJIBHON CKOPOCTBIO TEJA.

N3yuenne nBuKeHUs Teaa M0 OKPY>KHOCTH € IMTOCTOSIHHOM 110 MOAYIO CKOPOCTBIO.

HccnenoBanne 3aBUCMMOCTH TEpHOAA OOpAIICHUS KOHMYECKOTO MAasTHUKAa OT €ro
apamMeTpoB.

Tema 2. Jlunamuka.

[Tepssiii 3akoH HetoToHA. MHEpUManbHbIe cUCTEMBI OTCUETA. [[pUHIIUT OTHOCUTEIIBHOCTH
lanunes. HennepuuansHbie CUCTEMBI OTCUYETA (OTpEAeTiEHUE, IPUMEPHI).

Macca tena. Cuna. [IpuHIUI cynepno3uiuu Cull.

Bropoii 3akoH HproTOHA 1711 MaTEpUAIBHON TOYKH.

Tpetnii 3akoH HproTOHA 1J1s1 MaTEpUATIbHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUS. DKBUBAJIEHTHOCTh IPaBUTALIMOHHON 1 MHEPTHOW MacCHhl.

Cuna T1spKecTH. 3aBUCHMOCTh YCKOPEHHS CBOOOJHOTO TMaJieHUsI OT BBICOTHI HaJ
MIOBEPXHOCTBIO IUIAHETHI U OT reorpauueckoil MmHUpoThl. J[BrkeHHe HEOECHBIX Tel M X
cnyTHUKOB. 3akoHbl Kemepa. [lepBast kocMuueckasi CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, IBUXKYIIErocs C YCKOPEHHEM.

Cuna tpenusi. Cyxoe TpeHue. Cuia TpeHHS CKOJBXKEHMS W CHUJa TPEHUSA IOKOS.
Koapduument tpenns. Cuiia cCOnpoTUBICHHS MPU ABMKEHHM Tella B JKUAKOCTH WM Tase, e
3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO JIBH>KCHHUSI.

Hasnenue. I'mapocrarnueckoe nasienue. Cuiia Apxumena.

TexHuyeckne yCTpPOWCTBA M TEXHOJIOTMYECKUE MPOLECChl: MOAIUMITHUKH, IBUKEHUE
VCKYCCTBEHHBIX CITyTHHKOB.

JleMoHcTpanum.

HaGmtoienne ABYKEHUS TNl B MHEPIHATBHBIX M HEMHEPIHAIBHBIX CHCTEMaX OTCYETA.

[IpuHIUIT OTHOCUTETBHOCTH.

Kauenne nByX IWIMHIPOB WIM IIapOB Pa3HOM MacChl C OJMHAKOBBIM YCKOPEHHEM
OTHOCHUTEJIbHO HEMHEPIMAIBHOM CUCTEMBI OTCUETA.

CpaBHEHHUE paBHOIEHCTBYIOIIEH PUIOKEHHBIX K TELY CUJI C IPOM3BEIEHUEM MACChI TEIa
Ha €ro yCKOPEHHUE B MHEPLIUAIBHOU CHCTEME OTCUETA.

PaBeHCTBO cuJl, BO3HUKAIOLUX B PE3YJIbTATE B3aUMOAECHCTBUS TENl.

N3Mepenne mace 1o B3auMoIeMCTBHIO.

HesecomocTs.

Bec tena npu yCKOpeHHOM NOABEME U MTaJICHUN.

[{eHTpOoOE)KHBIE MEXaHU3MBI.

CpaBHEHME CUII TPEHUS TTOKOS1, KAUEHUS U CKOJIbKEHUSI.

YdeHu4ecKuil SKCIIEPUMEHT, Ja00opaTOpHbIe pabOThI, MPAKTUKYM.

N3mepenne paBHOICHCTBYIOMIEH CHJT TIPH IBMXKCHHUH OpyCKa 10 HAKJIOHHOW TIJIOCKOCTH.

[IpoBepka THMOTE3bl O HE3aBUCHMOCTH BPEMEHHU JBIWKCHHMS Opycka IO HaKJIOHHOU
IJIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MACCHI.

HccnenoBanue 3aBUCMMOCTU CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U PE3UHOBOM
oOpasrie, oT ux nedopmaruu.

W3yueHne IBMKEHUS] CUCTEMBI TEJ, CBA3aHHBIX HUTBIO, IEPEKUHYTOH uepes JIErkuit OJI0K.

N3mepenne kordduimenta TpeHUs 1Mo BETUYUHE YriIoBoro Koddduimenta 3aBUCUMOCTH
Frp(N).



HccnenoBanne nBWXKEHHS Opycka IO HAKJIOHHOM IUIOCKOCTH C  IEPEeMEHHBIM
KO3 PUImeHTOM TpEHUS.

N3ydeHne nBuKEHMsI Ipy3a Ha Baly C TPEHUEM.

Tema 3. CraTuka TBEpIOTO TENA.

AbcomotHo TBEpAOeE Teno. [locTynarenbHoe U BpalaTelbHOE ABUKEHHE TBEPIOTO TEa.
MOMEHT cuiibl OTHOCUTENBHO OcH BpamieHus. [lmedo cumnpl. CrioxkeHue Cuil, IPUIOKEHHBIX K
TBEpAOMY Teny. LleHTp TsxecTu Tena.

YcnoBust paBHOBECUsI TBEPAOTO Tea.

YcToliunBoe, HeyCcTOUNBOE, Oe3pa3TuIHOe paBHOBECHE.

TexHuueckue ycTpoNCTBa W TEXHOJIOTMYECKHE MPOUECCHl: KPOHIITEHH, CTPOUTEIIbHBIN
KpaH, peméryaTbie KOHCTPYKIIMH.

JleMoHcTpanum.

VYcnoBus paBHOBECHS.

Bunasl paBHOBecCHS.

Y4eHU4ecKuil SKCIIEPUMEHT, TJa00opaTOpHbIe pabOThI, MPAKTUKYM.

HccnenoBanue ycnoBuii paBHOBECHS TBEPOTO TENA, UMEIOIIETO OCh BPALLEHHUS.

KoHcTpynpoBanue KpOHIITEMHOB U pacy€T CUJl YIPYTOCTH.

N3yuenne ycTOWYMBOCTH TBEPAOTO TEJIAa, UMEIOIIETO IUIONIA/b OMOPBHI.

Tema 4. 3akoHBI COXpaHEHUSI B MEXAHUKE.

NMnynsc MarepuaabHON TOYKHM, CHCTEMBl MaT€pUalbHBIX TOYEK. LIeHTp mMacc cucTemMbl
MaTepuaibHbIX TOYEK. TeopeMa o IBUKEHUH LIEHTpa Macc.

NMnynbc cuiibl 1 M13BMEHEHUE UMITYJIbCA TENA.

3aKOH COXpaHEHMs UMITYJIbCA.

PeakTuBHOE IBUXEHUE.

MomeHT uMIynbca MaTepuaibHOW TO4kH. IIpencraBieHue O COXpaHEHUM MOMEHTa
MMITYJIbCA B [IEHTPAJIbHBIX MOJISX.

Pabora cuibl Ha MajJoOM M Ha KOHEYHOM mepemerieHuu. ['papudeckoe mpeacraBieHue
paboTHI CUITHI.

MOUHOCTD CHJIBL.

Kunernueckas sHeprusi MmaTepuaibHOW TOYKH. Teopema 00 M3MEHEHHHM KHHETHYECKOM
SHEPIrUU MATEPUATILHON TOUYKH.

[loTenumanpHbple U HENOTEHIMANbHBIE cUibl. [loTeHnManbHas >Heprus. [loTeHnmanbHas
SHEPrus ynpyro neGopMHpPOBaHHOW NpyKuHBL. [loTeHUManbHas 3HEPrUsl Tela B OJAHOPOIHOM
rpaBUTaMOHHOM ITosie. IloTeHnanbHas SHeprus Tena B TPaBUTALMOHHOM I10JI€ OJHOPOIHOTO
mapa (BHYTpH U BHE 11apa). Bropast kocMuueckasi CKopocTb. TpeThsi KOCMUYeCcKasi CKOPOCTb.

Casi3p pabOTHl HEMOTEHUUATBHBIX CHJI C U3MEHEHHEM MEXaHWYECKOW 3HEPTrUu CHUCTEMBI
TeN. 3aKOH COXPAaHEHHSI MEXaHUYECKON YHEPTHH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

VYpaBHenue bepHymnu sl uacalbHOM KUAKOCTA KakK CJIEACTBHE 3aKOHA COXPAaHECHUS
MEXaHUYECKOW SHEPTHUH.

TexHuueckue yCTpOMCTBA M TEXHOJOTMYECKUE MPOLIECCHI: JBHKEHUE PAKET, BOIAOMET,
KONEp, NPYKUHHBIN MUCTOJIET, TUPOCKOII, (PUTYpHOE KaTaHUE Ha KOHbKAaX.

JleMoHcTpanuu.

3aKOH COXpaHEHUs UMITYJIbCa.

PeaktuBHOE NBHKEHUE.

H3MepeHnre MOIITHOCTHU CHUJIBI.

V3MeHeHne SHEpPTUu Teja P COBEPILEHUH PabOoThI.

B3anmuble mpeBpanieHns KUHETUYECKOW M MOTEHIMAIbHOM SPHEPIUil MpHU NEUCTBUM Ha
TEJIO CHJIBI TSDKECTU M CUJIBI YIIPYTOCTH.

CoxpaHeHue dHepruu npyu cBOOOIHOM MaJACHUU.

YdeHn4ecKuil SKCIIEPUMEHT, Ja00opaTOpHbIe pabOThl, MPAKTUKYM.



N3mepenue ummynbca Teaa 1o TOpMO3HOMY ITyTH.

W3mepenue cuiibl TATH, CKOPOCTH MOJIEIH 3IEKTPOMOOUIISI U MOIIHOCTH CUJIBI TSTH.

CpaBHEHUE U3MEHEHUS UMITYJIbCA TENNA C UMITYJIBCOM CHJIBL.

HccnenoBanue coxpaHeHUs: UMITYJIbCA PU YIPYTOM B3aUMOJEHCTBHH.

N3mepenne KNHETUYECKON SHEPTUU Tejla 110 TOPMO3HOMY ITyTH.

CpaBHEHME N3MEHEHHSI TIOTCHIIMAIBHON YHEPTUHN MIPY>KUHBI C paOOTOM CHITBI TPEHUS.

Onpenenenue pabOThI CHIIBI TPEHUS MPH JIBUKECHUH TeJa M0 HAKJIOHHON TIOCKOCTH.

Paznen 3. Monekymnsapras ¢pu3uKa 1 TEPMOIUHAMHUKA.

Tema 1. OCHOBBI MOJIEKYJIIPHO-KMHETUYECKOW TEOPHUH.

OcCHOBHBIE TIOJIOKEHUSI MOJEKyJIsspHO-KuHeTHUecko Teopun (MKT), ux ombITHOE
obocHoBanue. [uddys3us. bpoyHoBckoe aBmkeHHe. XapakTep NBIKEHUS U B3aUMOJCHCTBUS
YyacTUIl BellecTBa. Mojiesu CTpOeHHsI Ta30B, KHUAKOCTEH U TBEPABIX Teld U OOBSICHEHUE CBOWCTB
BEIIECTBA Ha OCHOBE O3THX Mojeneil. Macca u pasMepbl Mosiekyn (aromoB). KommuectBo
BemectBa. [locrosunas ABorazapo.

TennoBoe paBHOBecue. Temmeparypa u crmocoObl e€ m3mepenus. lllkama temmnepatyp
Henbcus.

Mognenp HI€aNnbHOIO Ta3a B MOJIEKYJISIPHO-KMHETHYECKOM TEOPUM: 4YacTHIBl rasa
JBUKYTCSl XAOTUYECKH U HE B3aUMOJCHCTBYIOT APYT C APYTOM.

I'a3oBbie 3akoHBI. YpaBHeHue MenneneeBa—Kianeiipona. AOcomioTHas Temreparypa
(mkama Temmepatyp KenbBuna). 3akon Jlamprona. M3omporecchl B HIOEaTbHOM Trasze ¢
MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. [ paduueckoe mpeacTaBieHne H30MpoLEcCoB: U30TepMa,
n30x0pa, n3obapa.

CBsi3p MEXIy JaBICHHEM U CpeAHEW KHHETUYECKOW HHEprueil IMOCTyNaTeIbHOTO
TEIUIOBOTO [JBMKEHHUS MOJIEKYJ HJA€aJbHOro Ta3a (OCHOBHOE YpaBHEHHE MOJIEKYISIpPHO-
KMHETUYECKOW TEOpUU UI€aTIbHOTO ra3a).

CBs3p  aOCONIOTHOM  TeMmmIepaTrypsl TEPMOJAMHAMHUYECKONW CHUCTEMBI CO CpeaHei
KMHETUYECKOU DHEPrueH MOCTYyNaTeIbHOI0 TEIUIOBOIO JBUKEHU €€ YaCTHLL.

TexHuueckue yCTpOHCTBa U TEXHOJIOTHUYECKUE TMPOIECCHl: TEPMOMETp, Oapomerp,
[I0JIyYE€HUE HAHOMATEPUAJIOB.

JleMoHcTpauum.

Mognenu 1BUKEHUS 4acTUll BEIIECTBA.

Monenbs OpOyHOBCKOTO JBUKEHHUSI.

Buneoponuk ¢ 3anuchbio peaqbHOr0 OpOYHOBCKOTO JIBUKECHUS.

Huddy3us sxuakocTei.

Mopens onsbira IlITepHa.

[Iputskenre MoOJEKy.

Mogenu KpUCTaUIMYECKUX PELIETOK.

Habmronenue u rccnenoBanue N30MpOIECCOB.

YdeHU4ecKuil SKCIIEPUMEHT, Ta00opaTOpHbIe pabOThI, MPAKTUKYM.

HccnenoBanue mpolecca yCTaHOBJICHUS TEIJIOBOTO PABHOBECHS MPHU TEIJIO0OMEHE MEXKITY
ropsiuer U X0JIOAHOU BOJOM.

N3ydyenne wu30TEpMHUECKOTO TMpolecca (PEeKOMEHIOBAaHO HCMHOJIb30BaHUE LHU(PPOBOIA
n1abopaTopun).

N3yueHnne n30X0pHOro mnporecca.

W3yuenne n3ob6apHOro mpoiecca.

[IpoBepka ypaBHEHUS! COCTOSIHHUSL.

Tema 2. Tepmonunamuka. TernnoBble MaIIMHBL.

Tepmonunamuueckass  (TJ[)  cumcrema.  3amaHue  BHEIIHUX — YCJIOBUH IS
TEPMOJAMHAMUYECKOM  CcUCTeMbl. BHemHue u  BHyTpeHHue mnapamerpsl. [lapamerpsr
TEPMOJIMHAMHUYECKON CUCTEMBI KaK CPEIHUE 3HAUECHMS BEJINUMH, OIUCHIBAIOIINX €€ COCTOSIHUE HA
MHUKPOCKOIIUYECKOM YPOBHE.



HyneBoe navano repmoannamuku. CaMonpon3BoJIbHas pefaKkcalus TepMOAMHAMUYECKOM
CHUCTEMBI K TEIJIOBOMY PaBHOBECHIO.

Mopenbs wuaeanbHOro raza B TEPMOJMHAMUKE — CHCTEMa YpaBHEHUW: ypaBHEHUE
MenneneeBa—KianeiipoHa U BbIpaX€HHE IJIsl BHYTPEHHEW YHEPTUH. Y CIOBUS NPUMEHUMOCTH
TOM MOJENU: HU3Kasg KOHUEHTpalUsi YacTUll, BBICOKHE TeMmImeparypbl. Beipaxenue as
BHYTPEHHEHN YHEPTrUU OJHOATOMHOTO UEAIBHOTO rasa.

KBazucrarnueckue u HeCTaTUYECKUE MPOLIECCHI.

DnemMeHTapHas paboTa B TepMoArHaAMuUKe. Beraucienue padoTsl o rpaduky mporecca Ha
pV-nuarpamme.

Tennonepenaya kak crnoco0 HM3MEHEHMsI BHYTPEHHEW JHEPrud TEPMOAMHAMHUYECKOM
cucTembl 06e3 coBepieHus padboTel. KOHBEKIIUS, TETIIOMPOBOHOCTD, U3TyYCHHE.

KomnuectBo Ttemnorsl. TemnmoéMKoCTh Tena. YaeidbHas W MOJSpPHAs TEIIOEMKOCTH
BelllecTBa. YpaBHeHHe Maliepa. YenbHas TeEIUIOTa CropaHus ToluMBa. Pacu€r konmyecTsa
TEIJIOTHI TIpH Terutonepenaye. [lorstue o6 aguadbaTHOM MpoIlecce.

IlepBblii 3aKk0oH TepMoauHAMUKH. BHyTpeHHssa sHeprusa. KonudecTBo TemioTsl u padora
KAaK MEpbl U3MEHEHUS BHYTPEHHEN YHEPTUN TEPMOJINHAMUYECKON CHCTEMBI.

Bropoil 3akoH TepMOIMHAMHMKK JUIsl PAaBHOBECHBIX IIPOLIECCOB: 4YEpe3 3aJlaHHOE
PaBHOBECHOE COCTOSIHHE TEPMOJMHAMUYECKOW CHUCTEMBbI MPOXOAMUT €IMHCTBEHHas ajuadara.
AOGconoTHas TeMIieparypa.

Bropoii 3ak0H TepMOAMHAMUKH 11 HEPABHOBECHBIX MPOLECCOB: HEBO3MOXKHO IMEpeaaTh
TEIUIOTY OT OoJiee XONOMHOTO Telna K Oonee Harperomy O0e3 kommencauuu (Kmaysumyc).
HeoOpaTuMocTh NpUpOIHBIX TPOIECCOB.

[Ipunnune! aeiictBus Tennossix MamuH. KIT/.

MakcumansHoe 3HaueHue KII1. [{ukn Kapho.

DKOJIOTMYECKHUE aCMEKThl UCTIOIB30BAHMS TEIUIOBBIX ABUTaTeNnel. TemnoBoe 3arpsizHeHne
OKPYKaIOIle Cpeabl.

TexHuueckue ycTpoilcTBa U TEXHOJOTUUECKHE MPOLECCH: XOIOUIbHUK, KOHIULIUOHED,
TU3eTbHBIA W KapOIOpaTOpHBIM JBUTaTeNd, MapoBas TypOWHA, NOJYyYEHUE CBEPXHUBKHUX
TEMIIepaTyp, YTUIU3ALMS «TEIUIOBBIX» OTXOJOB C HCIOJIb30BAHMEM TEIUIOBOIO Hacoca,
yTUIU3aLUsg OMOOPraHUYECKOrO TOTUIMBA I BHIPAOOTKH «TETUIOBOM» U 3JIEKTPOIHEPTUH.

JleMoHcTpauuu.

W3meHneHue TemnepaTypsl IpU ainadaTHueCcKOM paclIupEeHUH.

Bo3nymiHoe orauso.

CpaBHEHHE YJIETbHBIX TEMJIOEMKOCTEMN BEILIECTB.

CriocoObl U3MEHEHUS BHYTPEHHEH YHEPTHH.

HccnenoBanue aquabaTHoOro mporecca.

KommnbrorepHbie MOJENH TETUIOBBIX JIBUTATENCH.

Y4eHnueckui IKCIEPUMEHT, JIabopaTOpHbIe Pa0OTHI, MPAKTUKYM.

N3mepenue yaenbHOu TeIIOEMKOCTH.

HccnepoBanue nporuecca OCThIBaHUS BELIECTBA.

HccnenoBanmne aquabaTHOTO TpoIecca.

N3yueHne B3aMMOCBSA3M SHEPTUHM MEXKMOJIEKYISIPHOTO B3aUMOJECUCTBUS U TEMIIEpaTyphl
KUIICHUS )KUIKOCTEH.

Tema 3. ArperatHbie cOCTOsIHUS BelecTBa. @a3oBbie MEPEXOIbI.

[TapooOpa3zoBanne u KoHAeHcanusa. VcmapeHne W KUMNEHHE. YJenbHas TemioTra
apooOpa3oBaHUSI.

Haceiiennsle ¥ HeHacblllleHHbIE Mapbl. KadecTBeHHas 3aBUCHMOCTh IUJIOTHOCTH U
JaBJICHUsI HACBIIIEHHOIO Mapa OT TeMIEepaTypbl, UX HE3aBUCUMOCTb OT 00bEMa HACBIIIEHHOTO
napa. 3aBUCUMOCTb TEMIIEPATYpPbl KUIIEHUS OT JABJICHUS B KUKOCTH.

BrnaxnocTs Bo3ayxa. AGCOTIOTHAS U OTHOCUTEIbHAS BIaYKHOCTb.



Tsépnoe teno. Kpucrammmueckue u amopdHbie Tesa. AHU30TPONHS CBOWCTB KPUCTAILIIOB.
[TnaBneHue u KpucTauu3anus. Y AesibHas TerioTa miasieHus. Cyomumarius.

Hedopmaruu tBEpaoro tena. Pactsokenue u cxarue. Casur. Moayne HOnra. Ilpenen
yapyrux aedopmarui.

TemnoBoe pacmmpenue )XUIKOCTeH U TBEPABIX Tel, 00bEMHOE U JIMHEIHOE pacIIipeHue.
AHTapMOHM3M TEIJIOBBIX KOJIeOaHUI YaCTHIl BEIIECTBA KaK MPUYMHA TEIIOBOTO PaCIIMPEHUS Te
(Ha KaYECTBEHHOM YpPOBHE).

[IpeobpazoBanme 3Hepruu B (ha30BBIX MEPEXOaxX.

YpaBHEHHE TEIJIOBOTO OanaHca.

[ToBepxHocTHOE HaTsbKeHHE. KoadduumeHT noBepxHoCcTHOrO HaTsDKeHUs. KanumisipHele
siBJIeHUA. J[aBJIeHKE 110 UCKPUBIEHHON NTOBEPXHOCTHIO )kukocTu. Popmyiia Jlamnaca.

TexHuyeckne yCTpPOMCTBA W TEXHOJIOTMYECKHE MIPOLECCH: KUAKAE KPUCTAIUIBL,
COBPEMEHHbBIE MaTEPUAJIBL.

JleMoHcTpanum.

TeruoBoe paciupenue.

CBoiicTBa HACBIIIEHHBIX TapOB.

Kunenue. Kunenue npyu noHMKEHHOM JIaBJICHUH.

N3mepenne critbl HOBEPXHOCTHOTO HATSKEHUS.

OMnBITH ¢ MBUIBHBIMHU TJIEHKAMH.

CwmaunBaHue.

Kanunnsapuseie siBienus.

Monaeny HEHEIOTOHOBCKOH YKUIKOCTH.

CriocoObl U3MepeHHs BIaKHOCTH.

HccnenoBanue HarpeBaHus U IUIABJIICHHS KPUCTAJUNIMYECKOTO BEILIECTBA.

Bunst nedopmaruii.

Hab6mronenne mansix aedopmariuii.

Y4eHU4ecKuil SKCIIEPUMEHT, Ja00opaTOpHbIe pabOThI, MPAKTUKYM.

N3ydeHune 3aKkOHOMEPHOCTEN UCTIAPEHUSI )KUAKOCTEH.

N3mepenne yienpHOM TEIUIOTHI TJIABJICHUS JIbA.

N3ydeHue cBOMCTB HACHIIICHHBIX MTAPOB.

W3mepenune abCOMIOTHOM BIAXKHOCTH BO3/1yXa M OI[EHKA MACChI IIAPOB B IOMEIICHUH.

N3mepenne koa¢dunreHTa moBepXHOCTHOTO HATSKCHHS.

N3mepenue moayns FOHra.

HccnenoBanue 3aBUCUMOCTH Aepopmaniii pe3uHOBOro o0pasiia OT NPUJI0KEHHOU K HEMY
CHUJIBI.

Paznen 4. DnexrpoauHaMuka.

Tema 1. Dnexkrpuueckoe noie.

DJIeKTpu3anus TeJl U €€ NMPOSABICHUA. DIEKTpUUECKUN 3apsaa. [[Ba Bulla 3JIEKTPUUYECKHUX
3apsa0B. [IpoBOIHUKY, IUANEKTPUKH U IOJTYIIPOBOHUKH. DJIIEMEHTAPHbIN AJIEKTPUUIECKUH 3apsi.
3aKOH COXpaHEHUs INEKTPUIECKOT0 3apsia.

Bsaumopeiictsue 3apsioB. Toueunsle 3apsaasl. 3akoH Kynona.

DnekTpuyeckoe nojie. Ero neiicTBue Ha 3JIEKTPUUYECKUE 3aPsIIbl.

Hanpsoxéanocts  anexkTpudeckoro monst. [IpoOHbiil 3apsin. JIMHUM HampsKEHHOCTH
3JEKTPUYECKOTO NoJIst. OTHOPOJHOE SJIEKTPUUYECKOE TOJIE.

IToTeHIManBHOCTD JIEKTPOCTATUYECKOIO MOJIs. Pa3HOCTh NOTEHIMANIOB U HaNpsKEHUE.
[ToTeHumanpHas 3HEPrus 3apsaa B AEKTPOCTATUUECKOM noJie. [loTeHnma 31eKTpocTaTuyecKoro
nosis. CBsA3b HANPSDKEHHOCTH TOJS U PAa3sHOCTH NMOTEHLMAIOB YIS AJIEKTPOCTaTUYECKOTO OIS
(KaK OJJHOPOIHOTO, TaK M HEOTHOPOIHOTO).

[IpuHIUI Cyneprno3uuuu 3JIEKTPUIECKUX MOJIEH.



ITone Toueunoro 3apsina. [lone paBHOMEpHO 3apsbkeHHON cdepsl. Ilone paBHOMEpPHO
3apsOKEHHOTO 10 00bhEMy mmiapa. Ilosie paBHOMEpPHO 3apsKEHHONW OCCKOHEYHOW TIIIOCKOCTH.
KapTune! nuHMi HanIpsHKEHHOCTH 3TUX TOJIEW U DKBUIIOTEHIIMAIBHBIX ITOBEPXHOCTEM.

IIpoBOAHMKY B 3JIEKTPOCTaTUYECKOM ITOJIE. Y CJIOBUE PAaBHOBECHS 3aps10B.

JINDJIEKTPUKH B DJIIEKTPOCTaTUYECKOM IoJ1€. JIUdIeKTpryecKas IpOHULIAEMOCTD BEILIECTBA.

Kongencarop.  DneKTpo€MKOCTH  KOHAEHCAaTOpa.  DJIEKTPOEMKOCTh  IIOCKOTO
KOH/JIEHCATOPA.

[lapannensHoe  coeauHeHwe  KoHJeHcaTopoB.  [locnenoBarenbHOe — COEOUMHEHHE
KOH/JIEHCATOPOB.

OHeprus 3apsyKEHHOI0 KOHJIEHCAaTopA.

JIBrKeHUe 3apsyKeHHON YaCTUIIBI B OJHOPOAHOM 3JIEKTPUUECKOM TOJIE.

TexHuyeckrne yCTpONCTBA M TEXHOJOTMYECKHUE IPOILECCHI: JIEKTPOCKOI, AIEKTPOMETP,
AIIEKTPOCTATUYECKAS 3aIUTa, 3a3EMJICHHE YJIEKTPONPHOOPOB, KOHACHCATOPHI, reHepaTop Bax e
['paada.

JleMoHcTpanuuu.

Y CTpoiCTBO M MPUHIUIT JEUCTBUS AJIEKTPOMETPA.

DIEKTPUUYECKOE MOJIE 3apsKEHHBIX IIAPUKOB.

DneKkTpruyecKoe NoJie IBYX 3apsKEHHBIX TUIACTHH.

Mognens snekTpocTatuueckoro reaeparopa (Ban ne I'paada).

[IpoBOIHUKY B 3NEKTPUYECKOM MOJIE.

DneKkTpocTaTU4ecKas 3allluTa.

YCTpoiCTBO M IEMCTBHE KOHJEHCATOPA MTOCTOSHHOW U IEPEMEHHON EMKOCTH.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCaTopa OT IUION[aJAM IUIACTHH,
paccTOsIHUSA MEKYy HUMH U TUDJIEKTPUYECKON TPOHUIIAEMOCTH.

DHeprust AMEKTPUIECKOTO MOJIs 3apsXKEHHOT0 KOHJIEHCATOpa.

3apsiika ¥ pa3psiika KOHIEHCATOpa Yepe3 pe3ucTop.

Y4eHn4ecKuil SKCIIEPUMEHT, Ja00opaTOpHbIe pabOoThI, MPAKTUKYM.

OneHka cu1 B3aMMOJACHCTBUS 3apsKEHHBIX TEl.

HaGmonenue mpeBpaiieHus YJHEPTHH 3apsDKEHHOTO KOHACHCATOPa B SHEPTUIO H3ITYICHHUS
CBETOAMO/IA.

N3yuenune nporekaHus TOKa B LIETIH, COAECPKALIEH KOHIEHCATOP.

Pacnipenenenrie pa3HOCTH NOTEHUHUANOB (HANpsODKEHHUS) TMPH  IOCIEAOBATEIHLHOM
COEIMHEHUH KOHJIEHCATOPOB.

HccnenoBanue paspsaa KOHAEHCATOPA Yepe3 PE3UCTOP.

Tema 2. [IoCTOSAHHBIN 3JIEKTPUYECKUNA TOK.

Cuuta Toka. ITocTOsAHHBIN TOK.

VYcnoBusi CyHIeCTBOBAHMSI TMOCTOSTHHOTO 3JIEKTPUYECKOro Toka. MCTOYHMKM TOKA.
Hanpspokenue U u D1C &.

3akoH OMa it y4acTKa LIETH.

DNEeKTpUYEeCKOe  CONPOTHUBJICHHE.  3aBUCUMOCTb  CONPOTHUBIECHHS  OJHOPOJHOTO
MPOBOJIHMKA OT €ro JUIMHBI M IUIOIIAAU IONEPEYHOr0 CEYEHHs. YJIeIbHOE CONMPOTHBIICHUE
BEIECTBA.

[TocnenoBarenbHOE, NapalIeIbHOE, CMEIIAHHOE COEAMHEHHE MPOBOAHUKOB. Pacuér
pa3BeTBIAEHHBIX deKTpuiecKkux 1enei. [Ipasuna Kupxroda.

Pabota snexkrpuueckoro Toka. 3akon Jxoyns—JIenma.

MOMmHOCTB 3IEKTPUYECKOT0 TOKA. TermnoBast MOIHOCTb, BbIAEIsIEMast HA PE3UCTOPE.

OJC u BHyTpeHHEE COINPOTHBJICHHE MCTOYHUKA TOKa. 3akoH Oma [isi TMOJHOM
(3aMKHYTOM) 3JIeKTpUUYECKON 11er. MOIIHOCTh UCTOYHHMKA TOKa. KOpoTKoe 3aMbIKaHue.

Konznencarop B Lienu NOCTOSIHHOTO TOKA.

TexHuueckue yCTpONCTBA M TEXHOJOTMYECKHE IPOLECCHI: aMIEPMETP, BOJBTMETP,
peocTar, CYETYUK IIEKTPUIECKON SHEPTUN.



JleMoHcTpanuuu.

N3mepenne cuiibl TOKa U HAPSHKEHUS.

HccnenoBanne 3aBUCHMOCTH CHJIBI TOKA OT HANpPsDKEHHSA JUISL PE3UCTOpA, JIAMIIBI
HaKaJINBaHUs U CBETOIHO/A.

3aBUCUMOCTb CONPOTHUBIICHUS LWIMHAPUYECKUX IPOBOJHUKOB OT JJIMHBI, IJIOLIAAH
MONIEPEYHOI0 CEYEHUSI U MaTepHuana.

HccnenoBanne 3aBUCUMOCTM CHJIBI TOKa OT CONPOTHBIIEHHS IIPU IOCTOSTHHOM
HaIPSKEHUU.

IIpsmoe n3mepenue DJIC. KopoTkoe 3amblkaHHE ralbBaHUYECKOIO 3JEMEHTA M OLIEHKA
BHYTPEHHETO CONPOTUBIICHHUS.

CriocoObl coeTMHeHNs UCTOYHUKOB Toka, DJ{C Garapeii.

HccnenoBanue pa3HOCTH MOTEHIMATIOB MEXKAY MOTOCAMHA HCTOYHUKA TOKA OT CHJIBI TOKA
B LIEMN.

Y4eHnueckui IKCIIEPUMEHT, JIabopaTOpHbIe Pa0OTHI, MPAKTUKYM.

HccnenoBanue cMeNIaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenne yaenbHOro COnpoTUBIEHUS TPOBOIHUKOB.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA OT HAIIPSDKEHUS JUIsl JIaMIIbl HAaKaJIMBaHUS.

YBenuueHue mpejenia u3MepeHus amrnepMmerpa (BoIbTMETPA).

N3mepenne 3/1C 1 BHYTpEeHHEr0 CONPOTUBIICHUS] ICTOYHUKA TOKA.

Uccnenosanue 3apucumoctr DJIC raabBaHUUYECKOTO 3JIEMEHTA OT BPEMEHH ITPU KOPOTKOM
3aMbIKaHUU.

HccnepoBanue pa3HOCTH MOTEHIMATIOB MEXAY MOTOCAMHA UCTOYHUKA TOKA OT CHJIBI TOKA
B LIEMIN.

HccnepoBanue 3aBUCMMOCTH MOJIE3HOM MOIIIHOCTH UCTOYHHMKA TOKA OT CHJIBI TOKA.

Tema 3. Toku B pa3IMUHBIX Cpeax.

OnekTpruyeckas MPOBOAMMOCTb pPA3JIMYHBIX BELIECTB. OJEKTPOHHAS MPOBOJUMOCTh
TBEPABIX ~ METAUIOB.  3aBUCUMOCTb  COINPOTHBIEHUS  METALIOB  OT  TEMIEpPaTypBhl.
CBepXIpOBOANMOCTb.

DnexTpuuecKkuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHass W MpPHUMECHAas MPOBOJUMOCTH IOJYIPOBOJIHHUKOB.
CgoiictBa p—n-nepexoaa. [1oxynpoBoJHUKOBBIE TPHOOPHI.

DJIEKTPUYECKUH TOK B AJIEKTPOIUTAX. DIEKTPOIUTHYECKAST AUCCOLHUALMSA. DJIEKTPOIIHU3.
3axonbl Dapazes 1u1sl 2JIEKTPOIU3A.

DJIeKTpUYeCKMd TOK B ra3zax. (CaMOCTOATENbHBI W HECAaMOCTOSITEIIbHBIA pa3psjl.
PaznuunbIe TUIIBI CAMOCTOATENBHOTO paspsaaa. Monnus. I1nazma.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHHE: Ta30pa3psiHbIE JaMIIbl,
AIIEKTPOHHO-JIyueBasi TPyOKa, MOIYNpPOBOJHUKOBBIE MPUOOPHI: THOJ, TPAH3UCTOP, (POTOAHO,
CBETOJIMOJ, TallbBaHWKa, padUHUPOBAHHWE MeEAM, BbIIUIABKA AJTIOMUHHUS, DJIEKTPOHHAs
MUKPOCKOIIHS.

JleMoHcTpanum.

3aBUCUMOCTD COIIPOTUBIIEHUS] METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 31EKTPOIUTOB.

3akoHbl 35ekTpoauza Papazest.

HckpoBoit pa3psia 1 NpOBOJIUMOCTh BO3AYyXa.

CpaBHEeHHUE IPOBOIUMOCTH METAJIJIOB U MOJIYIIPOBOJIHHUKOB.

OnHOCTOPOHHSS TPOBOAUMOCTD AUO/A.

Y4eHu4ecKuil SKCIIEPUMEHT, TJa00opaTOpHbIe pabOThI, MPAKTUKYM.

Hab6mronenue snexrposnusa.

N3mepenue 3apsiia 0THOBAJIEHTHOIO HOHA.

HccnenoBanue 3aBUCUMOCTH COITPOTHUBIIEHHS TEPMOPEZUCTOPA OT TEMIIEPATYPHI.

CHsATHE BOJIBT-aMIIEPHOIN XapaKTEPUCTUKU JUOJA.



@u3n4eCKU IPAKTUKYM.

CrniocoObl n3MepeHus: PU3NYECKUX BETUUHH C UCTIONIb30BAaHHEM aHATIOTOBBIX U IIU(PPOBBIX
U3MEPUTENBHBIX TNPUOOPOB W  KOMIBIOTEPHBIX JaTUYUKOBBIX CHCTEM. AOCONIOTHBIE U
OTHOCHUTEIIbHbIE  TOTPEIIHOCTH  u3MepeHud  ¢usnueckux BenuyuH. OLEeHKa TpaHull
IIOTPELIHOCTEM.

[IpoBeneHME KOCBEHHBIX WM3MEPEHUH, WCCICIOBAaHUM 3aBUCUMOCTEH (DU3UUCCKUX
BEJIMYMH, MPOBEPKa MPEATIOKEHHBIX THMOTE3 (BBHIOOp M3 paboT, OMMUCAHHBIX B TEMaTHYECKHX
pasnenax «Y4YeHUYECKUHA IKCIIEPUMEHT, TA0OpaTOPHBIC PAOOTHI, MPAKTHKYM).

MexnpeaMeTHbIE CBS3U.

Nzyuenune xypca pusukum yrimyonéHHoro ypoBHs B 10 Kiacce oCyIIecTBIsICTCS € yU4ETOM
COJIEPKATENBHBIX MEXIIPEAMETHBIX CBS3€H C KypcaMH MaTeMaTHKH, OWOJIOTHH, XHMHH,
reorpaduu U TEXHOJIOTHH.

MeXInpeaMeTHbIe TOHSATHS, CBS3aHHBIE C M3YYEHHEM METOJIOB HAyYHOTO MO3HAHUS:
SBJICHWE, Hay4yHbIM (akT, Tumore3a, (U3MYECKas BEJIMYMHA, 3aKOH, TEOpHsi, HAOIIOJICHHE,
AKCIEPUMEHT, MOJIEIMPOBAHUE, MOJEIb, U3MEPEHHE, TOTPEIIHOCTH U3MEPEHUHN, U3MEPUTEIILHBIE
npuOopsI, U poBast 1adopaTopwHs.

MaremaTHKa: pereHre cuCTeMbl ypaBHeHui. JInnelinas GpyHkius, napadona, runepoona,
uX rpa@uku u cBoiictBa. TpuroHomerpuueckue (pyHKINN: CHHYC, KOCUHYC, TAHT'€HC, KOTAaHT€HC,
OCHOBHOE TPUIOHOMETPUUYECKOE TOXAECTBO. BEKTOpHI M MX NPOEKIUM HAa OCH KOOpIMUHAT,
CJI0KEHHE BEKTOPOB.

Buonorusi: MexaHn4eckoe ABMKEHHE B KHUBOH mpupoje, n1uddysus, ocMoc, TErI000MeH
JKUBBIX  OpPraHM3MOB, TEIUIOBOE  3arps3HEHHE  OKpYXalolel  cpeabl,  yTUIM3alus
OMOOPTraHUYECKOr0 TOIUIMBA IS BBIPAOOTKH «TETIOBOM» U 3JEKTPOIHEPTUH, MOBEPXHOCTHOE
HATSDKEHHE U KallWJUIIpHbBIE SIBJICHUSI B IPUPOJIE, FINEKTPUUECKUE SIBJICHUS B )KUBOI MPUPOJIE.

XUMHA: TUCKPETHOE CTPOCHUE BEILIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb BEILLECTBA,
MOJIIpHasi Macca, MoJy4yeHne HaHOMaTepHalloB, TEIJIOBbIE CBOMCTBA TBEPABIX Tell, KUAKOCTEH U
ra3oB, JKUJKUE KPHUCTAUIBL, DJCKTPUYECKHE CBOWCTBA METAJUIOB, 3JEKTPOJIUTHYECKAs
JUCCOLIMAIs, TaJbBaHUKA, JIEKTPOHHAS MUKPOCKOIIHSL.

I'eorpadus: BIa)xHOCTH BO3/1yXa, BETPHI, 0ApOMETP, TEPMOMETD.

Texnonorus: npeobpazoBaHue IBUKEHUH C UCTIONIB30BAaHHEM MEXAHU3MOB, YUET CyXOro U
KUJKOTO TPEHHS B TEXHUKE, CTATUYECKUE KOHCTPYKIMH (KPOHINTEWH, peréryaThie
KOHCTPYKIHUH), UCTIOJI30BaHUE 3aKOHOB COXPAaHEHUSI MEXaHUKU B TEXHUKE (THPOCKOII, BOJOMET
U Jpyrue), ABUTATEIh BHYTPEHHETO CropaHus, mapoBas TypOWHA, OBITOBON XOJIOAWIBHUK,
KOHIWIIMOHEP, TEXHOJOTUU TIOJYYEHHUS COBPEMEHHBIX MaTepuajoB, B TOM 4YHCIIE
HaHOMATEepHaJiOB, W  HAHOTEXHOJOIWH,  DJCKTPOCTATHUECKas  3alluTa,  3a3eMIICHHE
3IEKTPONPUOOPOB, ra30pa3psIHbIE JaMIIbl, TOTYITPOBOJHUKOBBIE TPHUOOPHI, ralbBaHHUKA.

11 KITACC

Paznen 4. DnexrpoauHaMuka.

Tema 4. MarauTtHoe mozJe.

B3aumopeiicTBue MOCTOSTHHBIX MarHUTOB M MPOBOJAHHMKOB C TOKOM. MarHutHoe moJe.
Bekrop maruuTHOM MHAYKIUH. [IpMHIUI Cynepno3uuy MarHUTHBIX 1oJel. JIMHUU MarHUTHOM
WUHAYKINU.

MarautHoe 1oJie TIPOBOJHUKA C TOKOM (MPSMOTO MPOBOJHHKA, KATYIIKH U KPYrOBOTO
BuTKa). OmbIT Dpcrena.

Cuna Amnepa, €€ HanpaBJIEHUE U MOJYJIb.

Cuna JlopeHma, €€ HampaBJI€HHE W MOJIYJb. JIBH)KEHUE 3apsyKEHHOW YacTUIbl B
OJTHOPOJHOM MarHuTHOM mose. Pabora cuibl Jlopenna.

MarnutHoe nose B BeuiecTBe. deppoMarHeTuky, napa- U JuaMarHeTUKH.

TexHnueckue ycTpoiicTBa M TEXHOJOTMYECKHE IPOLECCHl: NPUMEHEHUE IOCTOSHHBIX
MarHuToOB, 3JIEKTPOMAarHUTOB, TECTEP-MYJIbTUMETP, JJIEKTpOJABHUraTesb SKoOu, yCKOpUTENIn
DJIEMEHTAPHBIX YaCTHII.



JleMoHcTpanuuu.

Kaptuna nuHUN HMHAYKOMM MarHUTHOTO TOJSI TOJIOCOBOIO W MOJKOBOOOPa3HOTO
MOCTOSIHHBIX MarHUTOB.

Kaptna nvHMI MarHWUTHOM WMHAYKIMHM [OJISL JUIMHHOTO MPSMOTO NPOBOJHUKA U
3aMKHYTOT'O KOJIBIIEBOTO MTPOBOJIHUKA, KATYILIKH C TOKOM.

B3anmoaeiicTBre 1ByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JetictBue cuibl JIopeHiia Ha MOHBI JIEKTPOJIUTA.

Habmroienne ABMKEHUS yYKa JIEKTPOHOB B MArHUTHOM TIOJIE.

[TpuHIMI AEHCTBUS AIEKTPOUIMEPUTETHHOTO MPUOOPA MATHUTOAIEKTPUUECKON CHCTEMBI.

YdeHU4ecKuil SKCTIIEPUMEHT, TJa00opaTOpHbIe pabOThI, MPAKTUKYM.

HccnegoBanne MarHUTHOTO MOJISL TIOCTOSIHHBIX MAarHUTOB.

HccnenoBanue cBOKCTB (heppoOMarHeTUKOB.

WccnenoBanue 1eicTBUS MOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenue cunel AMmepa.

N3ydeHue 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.

Onpenenenre MarHUTHON MHAYKIIMU HA OCHOBE U3MEPEHUS CUJIbl AMIIepa.

Tema 5. DiekTpoMarHuTHas UHIYKIIHS.

SIBneHue 31€KTpOMarHUTHON MHAYKUMHU. [IoTOK BekTOopa MarHMUTHOM MHAYKIMH. DJIC
MHIYKIMU. 3aKOH JIEKTPOMAarHUTHON HHAYKIIMU Papazaes. BuxpeBoe anekTpuyeckoe nosie. Toku
Ddyxo.

OJIC MHAYKIIMY B MPOBOJIHUKE, JTBHXKYIIEMCS] B OJJHOPOJIHOM MarHuTHOM ITOJIE.

IIpaBuio JleHna.

NunyktuBHOCTh. Karymka WHIYKTHBHOCTH B LENHM IOCTOSIHHOIO TOKa. SIBieHue
camouHaykiuu. 9J1C caMOMHAYKLINH.

DHeprust MarHUTHOT'O MOJISl KATYLIKH C TOKOM.

DNEeKTPOMarHuTHOE MOJIeE.

TexHuyeckne yCTpOWCTBA M TEXHOJIOTMYECKHE MPOLECChl: HWHAYKIMOHHAs IIeub,
COJICHOU/I, 3alIUTa OT 3JEKTPU3ALMH TEJ IPH JBHKEHUH B MAarHUTHOM I10J1€ 3eMJIH.

JleMoHcTpanum.

Habmoienue SBiIeHMS SJICKTPOMArHUTHON HHTYKITUH.

Uccnenosanue 3aBucumoctd IJIC MHAYKIHUM OT CKOPOCTH HM3MEHEHHS] MarHUTHOTO
MOTOKa.

[IpaBuio Jlenna.

[Tagenre MarHuTa B alIOMUHUEBOM (MeIHOM) TpyOe.

SIBrieHNE CAMOMHTYKIIN Y.

Hccnenoanue 3asucumoctd J/]C caMOMHIYKIIMM OT CKOPOCTH U3MEHEHUS CUJIbI TOKA B
LEIH.

Y4eHU4ecKuil SKCIIEPUMEHT, Ja00opaTOpHbIe pabOThI, MPAKTUKYM.

HccnepoBanue sSBIEHUS 31€KTPOMarHUTHONM MHIYKINU.

Ornpenenenne UHIYKIUA BUXPEBOTO MATHUTHOTO TOJISL.

HccnenoBanue sBI€HUA CAMOMHIYKLIHAH.

COopka Mo/IeTH SIIEKTPOMAarHUTHOTO TeHepaTopa.

Pasznen 5. Konebauus v BOJHEL

Tema 1. Mexanudeckue KojaeOaHuUs.

KoneobarensHas cucrema. CBOOOIHBIE KOJIEOAHNUS.

lapmonnueckue  konebanus. KuHematwdeckoe ¥ JUHAMHYECKOE  OMHUCAHHE.
DHepreTuyeckoe onucaHue (3aKoH COXpaHEeHUs MEXaHUYECKON SHeprun ). BeIBo AMHAMHYECKOTO
OTHMCAHUS TAPMOHUYECKHUX KOJIEOaHUH U3 X YHEPreTUYECKOTO M KHHEMATUYECKOTO OMMCAHUSI.

Amruntyna u ¢asa konebanuit. CBs3b aMIUTMTYIbI KOJCOAHUN MCXOAHOW BEJTUYHHBI C
aMIUTUTYIaMU KoJieOaHuil €€ CKOPOCTH U YCKOPEHHSI.



ITepuon u yacrora kosnebanuid. [leproa ManbIx CBOOOIHBIX KOJIEOAHU MaTEMAaTHIECKOTO
MmasiTHUKa. [leproa cBOOOAHBIX KOeOaHUI MTPYKUHHOTO MasTHUKA.

[Tonatne o 3aryxaoommx KosuebaHusAX. BpHyXIeHHble KojeOaHus. Pe3oHaHc.
Pe3onancHas kpuBas. BiusiHue 3atyxanus Ha BUJ pe30HAHCHOW KPUBOM. ABTOKOJICOAHUS.

TexHnuyeckue ycTpoHCTBa M TEXHOJOTHYECKHE IMPOIECCHI: METPOHOM, Yachl, KauyelH,
MYy3bIKaJIbHbIE HHCTPYMEHTHI, ceficmorpad.

JleMoHcTpanuuu.

3anuch KoaebaTeabHOro JBUKEHHUS.

HabntoneHne He3aBHCUMOCTH TIepHO/Ia MaJIbIX KOJIeOaHUH Tpy3a HAa HUTH OT aMIUIUTY/IBL.

HccnenoBanue 3aTyxaronux Kojie0aHui U 3aBUCUMOCTH TIEPHOJIa CBOOOTHBIX KoJIeOaHU
OT CONPOTHUBJICHUS.

UccnenoBanue kosiebaHWii Tpy3a Ha MACCHBHOW TpPYXKHHE C IeiIbl0 (HOpMUPOBAHUS
npeCTaBIeHu 00 HIeaTbHOW MOJIENU MPYKMHHOTO MasTHUKA.

3aKOH COXpaHEHHs SHEPTUHU IIPU KoJIeOaHUsIX rpy3a Ha IpYKUHE.

VccnenoBanue BEIHYKICHHBIX KOJIEOaHUH.

Ha6mronenue pe3onanca.

YdeHu4ecKuil SKCIIEPUMEHT, Ja00opaTOpHbIe padOThI, MPAKTUKYM.

N3mepenue nepuosia cBOOOAHBIX KOJEOAHUN HUTSHOTO U MPY>KMHHOTO MasiTHUKOB.

W3yueHne 3aKOHOB JIBMKEHUS TeJla B X0/1¢ KoJeOaHHii Ha yIpyroM MoJBece.

N3yuenne nBUKEHNS HUTSIHOTO MasiTHUKA.

[IpeoOpa3oBanue SHEPTUH B IPY>KUHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMIUIMTY/IbI 3aTyXalOUINX KoJIeOaHuH.

VccnenoBanue BEIHYKIEHHBIX KOJIEOaHUH.

Tema 2. DneKTpoMarHuTHBIE KOJICOAHHUS.

Konebarenbubiii koHTYp. CBOOOAHBIE >JIEKTPOMATHUTHBIE KOJNEOAHUS B HICATBHOM
konebarenbHOM KoHType. ®opmyma Tomcona. CBsi3b aMIUTMTYIBI 3apsia KOHJEHCAToOpa ¢
aMIUTUTYAOH CUJIBI TOKA B KOJIEOATEIIbHOM KOHTYE.

3aKOH COXpaHEHHS SHEPTUHU B UCAbHOM K0JieOaTeIbHOM KOHTYpE.

3aryxalomme 3JIEKTPOMAarHUTHbIE KojeOaHHs. BBIHYXIEHHbIE 3JEKTPOMarHUTHBIC
Kosie0aHusl.

IlepemeHHbII TOK. MOIIHOCTH NEPEMEHHOTO TOKa. AMIUIMTYAHOE U JEUCTBYIOIIEE
3HaYEHHUE CHUJIbI TOKA U HAIMPSKEHUsSI TIPU Pa3IndHON popMe 3aBUCUMOCTH IIEPEMEHHOT0 TOKa OT
BpPEMEHH.

CunyconaJibHbIN IEPEMEHHBIN TOK. Pe3uctop, KOHAEHCATOP U KaTylllKa HHIYKTUBHOCTH
B LIENU CUHYCOMJAJIBHOIO IEPEMEHHOTO TOKA. Pe30HaHC TOKOB. Pe30HaHC HaNpsKeHU M.

Wneansubiii Tpanchopmarop. [IponsBoacTBo, nepenada U moTpedaeHne dIEKTPUIECKON
SHEPIHUH.

DKOJIOTMYECKUE PUCKHU MPH MPOU3BOJACTBE AEKTposHepruu. KynpTypa Hcnonab30BaHUs
AJIEKTPO3HEPTUU B TOBCEHEBHOM JKU3HH.

TexHuueckue yCTpONCTBA W TEXHOJIOTMYECKUE TMPOLECCHl: AJIEKTPUUECKUN 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKA, JIMHUU AJIEKTpoIepeaay.

JleMoHcTpanum.

CB00OIHBIC AJIEKTPOMArHUTHBIE KOJIEOaHUSI.

3aBUCUMOCTh 4aCTOThI CBOOOJHBIX KOJ€OaHUN OT HUHAYKTUBHOCTH M EMKOCTH KOHTYpA.

OcmorpaMMbl 3JIEKTPOMAarHUTHBIX KOJIEOaHUH.

['eneparop He3aTyXarOMIMX AJIEKTPOMATHUTHBIX KOJICOaHUM.

Mozenb 31eKTpOMarHUTHOIO TeHepaTopa.

BreinykaeHHbIe CHHYCOHIaTbHBIE KOJIeOaHusl.

Pesucrop, karymka HHIYKTUBHOCTH U KOH/IEHCATOP B LIENH IEPEMEHHOIO TOKA.

Pe3onaHc npu mocnenoBaTeaIbHOM COSAMHEHUN PE3UCTOPA, KATYIIKA WHAYKTUBHOCTH U
KOHJIEHCATOpA.



VY CTpoWCTBO U MPUHIUI ASHCTBUS TpaHChOopMaTopa.

Monenb TUHUY 3JIEKTPOIepeIadH.

YdeHU4ecKuil SKCIIEPUMEHT, TJa00opaTOpHbIe pabOThI, MPAKTUKYM.

Nzyuenune Tpanchopmaropa.

HccnenoBanue nepeMEHHOIO TOKa YEPE3 MOCIE0BATENBHO COSAMHEHHbBIE KOHIEHCATOD,
KaTYyILIKY U PE3UCTOP.

HaGntonenue 371eKTpOMarHuTHOTO Pe30HaHcA.

HccnenoBanue paboThl HCTOYHUKOB CBETA B IIETIH IEPEMEHHOI0 TOKa.

Tema 3. MexaHnuecKHe U 3JIEKTPOMATHUTHBIE BOJIHBI.

MexaHuueckrue BOJHBI, YCIOBUSI UX pacnpocTtpaHeHus. [lomepeunble M MpoJoJbHBIE
BosIHBL. Ilepuon, ckopocTe pacnpocTpaHeHHUs U AJuHA BOJIHBL. CBOICTBA MEXaHWYECKUX BOJIH:
OTpaKeHHUe, IpeJIoMIICHUE, HHTEPpPEPEHITNI U TUPPAKITHUI.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

[ITymoBO€ 3arpsi3HEHNUE OKPYKAIOIIEH CPEIBI.

DNEKTPOMarHUTHHIE BOJHBI. Y CIOBUS M3JIYy4E€HMs JIEKTPOMArHUTHBIX BOJIH. B3anMHas
OpHUEHTAIMS BEKTOPOB B 3JIEKTPOMAarHUTHON BOJIHE.

CBolicTBa 3JEKTPOMarHUTHBIX BOJH: OTPAXEHHE, IPEIOMIICHHE, MOJISIpU3ALNS,
uHTephepeHIrs U TudpaKIus.

[IIxana 31€KTPOMarHUTHHIX BOJIH. [IpuMeHEHNE AJIEKTPOMArHUTHBIX BOJH B TEXHUKE W
OBITY.

[TpuHIMIIBI paguOCBsI3U U TeNeBUACHUS. Paguonokanuys.

DJIEKTPOMArHMTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl.

TexHnuyeckue ycTpoiicTBa M IPAKTHUECKOE NMPUMEHEHHE: MY3bIKAIbHbIE HWHCTPYMEHTHI,
pamap, paguonpuéMHUK, TeleBH30p, aHTeHHa, Ttenedon, CBY-meub, yibTpa3BykoBas
JMArHOCTHKA B TEXHUKE U MEIULIUHE.

JleMoHcTpanum.

OO6pa3oBaHue 1 paclpoCTpPaHEHHUE TONEPEUHBIX U MPOJOIBHBIX BOJIH.

Konebmtomnieecs Te10 kKak HICTOYHUK 3BYKa.

3aBHCHUMOCTD JJIMHBI BOJIHBI OT YaCTOTHI KOJICOAHUIA.

Habmtoienue oTpakeHus U IpeoMIIeHUSI MEXaHUYECKUX BOJIH.

Habmtonenue unrepdepeHunn 1 [uppakiind MEXaHUYECKHX BOJIH.

AKYCTHYECKUH PE30HAHC.

CBoiicTBa yabTpa3ByKa U €ro IPpUMEHEHHUE.

HaGmronenne cBA3M TPOMKOCTHM 3ByKa M BBICOTHI TOHA C aMIUIUTYIOW W YacTOTOM
KoJie0aHui.

HccnenoBanme CBOWCTB  3JEKTPOMAarHUTHBIX  BOJIH: OTpak€HUE, TpeJoMIICHHE,
noJsipu3anus, Tudpakuus, “HTepdepeHus.

O6nHapyxeHre nHPpPaKpacHOTO U YIbTPaA()HOIECTOBOTO U3TyUCHUM.

YdeHu4ecKuil SKCIIEPUMEHT, TJa00opaTOpHbIe pabOThI, MPAKTUKYM.

N3ydenue nmapaMeTpoB 3ByKOBOM BOJIHBI.

N3ydeHnne pacnpocTpaHEHHUs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onruxka.

[IpssMonuHENHOE PAcCIpPOCTPAHEHUE CBETA B OQHOPOAHOU cpene. Jlyd cBera. TodeuHblil
HCTOYHUK CBETA.

Otpaxxenue cBera. 3aKOHbI OTpakeHHs cBera. [locTpoeHune H300paKeHUH B IUIOCKOM
3epkaie. Cpepuueckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI TpENOMIICHUS cBeTa. AOCOMIOTHBIA IOKa3aTelsb
npenomiieHusi. OTHOCUTENbHBIN MMOKa3aTrens mperaomieHus. [IoCTOSHCTBO 4YacTOTHI CBeTa U
COOTHOLLIEHHUE JUIMH BOJIH IIPU NEPEXO/I€ MOHOXPOMATUYECKOTO CBETA YEpE3 I'PaHULly pas3zaeia
JBYX ONTUYECKUX CpE.

Xon nyueit B mpusMme. [ucnepens cBera. CoxHbIH coctaB 6eroro csera. Liger.



ITonnoe BHyTpeHHEE OTpaxkeHue. IIpenenbHbIi yroil MoJIHOro BHyTPEHHETO OTPAKECHMUS.

Cobuparonmue ¥ pacceuBaronue JHH3bL. ToHkas ymH3a. DOKyCHOE pacCTOSHHE |
ONTHYECKAsl CHJIAa TOHKON JTUH3bI. 3aBHCUMOCTH (DOKYCHOTO PAacCTOSHUS TOHKOHU chepuueckoit
JIMH3BI OT €€ TEOMETPUH U OTHOCUTEIILHOTO IT0KA3aTeNs IPEIOMIICHUS.

@opMyiia TOHKOU JIMH3BL. Y BEIUYECHUE, 1aBAEMOE JIUH30M.

XoJ Jty4a, IpOIIEANIEro JIMH3Y MO/1 TPOU3BOJIBHBIM YIJIOM K €€ TJIaBHON ONTHYECKOW OCH.
[TocTpoenne n300pakeHU TOUKU M OTPE3Ka MPSIMON B COOMPAIOIIMX U PACCEHBAIOIIUX JIHH3aX U
UX CHCTEMaX.

Onrtuyeckue npudopsl. Paspemaromnias cnocoOHOCTh. [71a3 Kak onTHYecKast CUCTEMa.

[Ipenensl IPUMEHUMOCTH TEOMETPUYECKOU ONTHKH.

BonnoBast ontuka. MHTrepdepenuunss cBera. KorepeHTHble HMCTOYHHMKH. Y CIOBUS
HaOJII01EHUSI MAKCUMYMOB U MUHUMYMOB B HHTEP(QEPEHIIMOHHON KapTHUHE OT JIBYX KOT€PEHTHBIX
UCTOYHHUKOB. [IpuMeps! Kiaccnueckux MHTEP(PEePeHIIMOHHBIX CXEM.

HNudpakuus cera. JudpakmumonHas pemérka. YclIoBHe HAOMIOACHUS TIJIABHBIX
MaKCHUMYMOB IpH MaICHUU MOHOXPOMAaTHYECKOTO CBETa Ha AU(PAKIIMOHHYIO PEHIETKY.

[Tonspuzanus cBera.

TexHuuyeckue yCTpPONHCTBA M TEXHOJIOTMUYECKHE IIPOLECCHI: OYKH, JIyNa, IEpPHUCKOI,
(oroanmapar, MUKpPOCKOII, TPOSKIIMOHHBIH anmapar, IpOCBETIECHHE ONTHKH, BOJJIOKOHHAS ONTHKA,
TU(paKkInOHHAS peIIéTKa.

JleMoHcTpanum.

3aKOHBI OTPa’KEHHUS CBETA.

HccnenoBanue NpeoMIICHAS CBETA.

HabmroneHue moimHoro BHyTpeHHET0 oTpakeHHst. Mojienb CBEeTOBOA.

HccnenoBanue xona CBETOBBIX ITYYKOB Yepe3 INIOCKONAPAJUIEIbHYIO IIIIACTHHY U IIPU3MY.

HccnenoBanue CBOMCTB U300payKEHUIA B JIMH3AX.

Moaenu MUKpPOCKOIIA, TeJIECKONa.

HaGmonenue unaTepdepeHInm cera.

HabnroneHune 1BeTOB TOHKUX IUIEHOK.

Habmtonenune nudpaxnuu cBera.

N3yuenne nudpakiimOHHON PEIIETKH.

Habntonenue nupakiiMOHHOTO CIIEKTpa.

HabGmronenue qucnepcuu certa.

Habmntonenue nonsipu3aiuu cBeTa.

IIpuMmeHeHne MOIAPOUIOB IS U3YUEHUS MEXAaHUYECKUX HAIIPSHKCHUM.

YdeHU4ecKuil SKCIIEPUMEHT, Ja00opaTOpHbIe pabOThI, MPAKTUKYM.

N3mepenue nokasaress IpeJoMICHUs CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (DOKYCHOTO PAaCCTOSIHUS OT BELIECTBA (HA IPUMEPE KUIKHX
JIUH3).

W3mepenue pOKyCHOTO pacCTOSTHHSI PaCCEUBAIOIINX JIUH3.

[Tomy4yenue n300pakeHUs B CUCTEME U3 IIJIOCKOTO 3€pKaja U JINH3BI.

[Tony4yenue n300pa>keHHs B CUCTEME U3 JIBYX JINH3.

KoHcTpynpoBaHue TEIeCKONMNYECKUX CUCTEM.

Habmtonenue nudpakiuu, nHTEpEpeHIny 1 MOISpU3aluy CBETa.

W3ydeHne nossipu3anuu CBETa, OTPAXKEHHOIO OT MOBEPXHOCTH JUAJIEKTPHKA.

N3yuenne naTephepeHIiun Ja3epHOro U3MyYCHUs Ha IBYX LIEIISX.

Hab6monenue qucnepcumn.

HabGntonenue u nccrnenoBanue JUQpakimOHHOTO CHEKTPa.

N3Mepenne 1JiMHbBI CBETOBOM BOJIHBI.

[Tonmy4yeHue crieKTpa U3JIy4YeHHs CBETOUOA ITPH MTOMOIIX AU(PPAKITUNOHHON PEHIETKH.

Paznen 6. OCHOBBI crieIMaIbHON TEOPUU OTHOCUTEIBLHOCTH.



I'paHuLBI IPUMEHMMOCTH KJIACCUYECKOM MexaHuKH. llocTynarsl crienualbHOW TEOpPUHU
OTHOCHUTEJIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHOW  uHTepBasl.  IlpeoOpasoBanust Jlopenma. YcmoBue
NPUYMHHOCTH. OTHOCHUTEIBPHOCTh OJHOBPEMEHHOCTH. 3aMEJICHHE BPEMEHHM U COKpAIEHUE
JUTUHBI.

DHEpPrusi ¥ UMITYJIbC PEISATUBUCTCKON YaCTHUIIBI.

CBs13bp Macchl C 3HEPTUEN U UMITYJIBCOM PEIATUBUCTCKOMN YaCTHUIbl. DHEPrUs MOKOSL.

TexHuyeckrne yCTpOMCTBA M TEXHOJOTMYECKHE IMPOLECCHI: CIYTHUKOBbIE MPUEMHHUKH,
YCKOPUTENHN 3apsKEHHBIX YaCTHL.

Y4eHnueckui IKCIIEPUMEHT, JIabopaTOpHbIE Pa0OTHI, MPAKTUKYM.

Omnpenenenre UMIYNIbca U YHEPTUU PEISTUBUCTCKUX YacTull (1o ¢ororpadusM TpeKoB
3apsKEHHBIX YaCTHI] B MATHUTHOM TIOJIE).

Paznen 7. KBanToBas pusuka.

Tema 1. KopryckyJisipHO-BOJIHOBOM Jyajn3M.

PaBHOBecHOE TemaoBoe W3NMy4YeHHE (M3JTydyeHHEe aOCOMOTHO UYEPHOTO Tena). 3aKoH
cmenienus: Buna. I'unoresa [1nanka o kBaHTax.

@OTOHBL. DHEPTHsl U UMITYJbC (POTOHA.

dorordpdext. OnbiThl A. I'. CroneroBa. 3akonsl GpoTodrdpdexra. YpaBHeHHE DUHINITECITHA
s poroaddexra. «Kpacnas rpanuna» Gotorddexra.

JlaBnenue cBera (B YacTHOCTH, JaBJIEHHE CBeTa Ha aOCOJIOTHO MOTJIOUIAIONIYI0 U
abcomoTHO oTpaskaroryio nosepxHocts). OnbiThl I1. H. Jlebenena.

BonHoBsie cBoiicTBa yactull. Bonnel ne bpoitns. J{nuna BosiHbl Ae bpoiins u pazMepsl
00J1aCTH JIOKATU3aIMH JIBIDKYIIEHcS yacTuisl. KopmyckynsipHO-BOIHOBOM ayanusMm. Judpakuus
3JIEKTPOHOB HAa KPUCTAJIIAX.

Crnenuduxka n3mepenui B Mukpomupe. CootHomenus HeornpenenéuHocrei I elizendepra.

TexHuyeckue ycTpoiicTBa M TEXHOJOTHYECKHE MPOILECCHI: CIIEKTPOMETpP, (POTOIIEMEHT,
¢doTonaTunK, TYHHETBbHBI MUKPOCKOII, COJIHEUHasi 6aTapesi, CBETOIUO/I.

JleMoHcTpanum.

®oT0o3PeKT Ha YCTAaHOBKE ¢ IMHKOBOH TJIACTUHOM.

HccnenoBanue 3akoHOB BHEMIHETO GoTodhdeKTa.

HccnenoBanue 3aBUCUMOCTH CONPOTHUBIIEHUS NIOJIYIIPOBOJHUKOB OT OCBEIIEHHOCTH.

CBeTOqUOI.

Conneunas Gartapes.

Y4eHnueckuit IKCIIEPUMEHT, JIabopaTOpHbIE Pa0OTHI, MPAKTUKYM.

Hccnenoanue goropesncropa.

N3mepenne nocrosinaoi [1nanka Ha ocHOBe nccnenoBanus Gpororddexra.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA YEPE3 CBETOAMO/ OT HANPSKEHUS.

Tema 2. ®usuka aroma.

OmnbITH IO MCCTIEIOBaHUIO CTpOoeHUs aToMa. [lnanerapnas moznens atroma Pesepdopaa.

[Toctynarer bopa. M3nyuenue u mornomieHre (OTOHOB MpHU MEpexoje aTomMa ¢ OJHOTO
YPOBHsI SHEPIUU Ha APYTOU.

Bunael cniektpoB. CHieKTp YpOBHEH S3HEPTHHU aTOMa BOJIOPOIA.

CnioHTaHHOE U BBIHYXKJEHHOE U3yueHue ceera. Jlazep.

TexHuueckue yCTpOHMCTBA M TEXHOJOTMYECKUE TMPOLECChl: CHEKTPAJIbHBIA aHAIU3
(crieKkTpocKoI), 1a3ep, KBAHTOBbIM KOMIBIOTEP.

JleMoHcTpanum.

Monens onbita Pesepdopaa.

Ha6mronenne nuHeHYaThIX CIIEKTPOB.

YCTpoUCTBO U JEHCTBUE CYETYMKA HOHU3UPYIOLIUX YACTHULL.

OrnpenenieHne JIMHBI BOJIHBI JIA3EPHOTO U3JIYyYEHUS.

YdeHu4ecKuil SKCIIEPUMEHT, Ta0opaTOpHbIe pabOThI, MPAKTUKYM.



HabmtoneHnune nuHeuaToro crnekrpa.

HccnenoBanue CrieKkTpa pa3peKeHHOIO0 aTOMapHOTO BOAOPOJA U U3MEPEHUE MTOCTOSHHOU
Punbepra.

Tema 3. @u3uka aTOMHOTO fA7Ipa U AJIEMEHTAPHBIX YACTHII.

Hyknonnas monens sigpa I'eiizenOepra—lBanenko. 3apsan siapa. MaccoBoe YUCIO Spa.
H3oToms!.

PagnoakTuBHOCTB. Anb(ha-pacna. DIEKTPOHHBIN 1 MO3UTPOHHBINA OeTa-pacnaa. ['amma-
U3IIy4EHHUE.

3aKkOH paJMOaKTUBHOIO pacnajna. PaavoakTuBHblE H30TONBI B mpupone. CBoiicTBa
MOHM3UPYIOLIETO U3JIy4CHHs. BiusHue paguoakTHBHOCTH HA KUBbIE OpraHU3Mbl. ECTECTBECHHBIN
¢don m3nydenus. Jlozumerpus.

DHeprus CBA3U HYKJIOHOB B sizpe. SnepHsie cuibl. [ledekT macchr sapa.

Snepubie peakuuu. Jlenenne u cuHTe3 snep. Snepueie peakTopsl. [IpoGiembl
YIPAaBIAEMOr0 TEPMOSACPHOTO CHUHTE3a. OKOJOTHYECKHE AaClEeKThl Ppa3BUTHA  SACPHOU
OHEPIeTUKHU.

MeTopl peTUCTPALMK U UCCIIEOBAHNS SJIEMEHTAPHBIX YaCTHULL.

OyHAaMEHTAJIbHBIE B3aUMOJECUCTBUs. bapuoHbl, Me30HbI U JienToHbL. [IpencraBienue o
CrangaptHoit Mogenu. KBapk-TiiroOHHAsi MOJIENb aIpOHOB.

®dusuka 3a npenenamu CtannapTHON Mojenu. TEMHass MaTepust U TEMHAs SHEPIHSL.

EnuncTBO DM3MvecKoil KapTHHBI MHpA.

TexHudeckue ycTpoucTBa U TEXHOJIOTMYECKHUE MPOLECCH: JO3UMETpP, KaMepa Buibcona,
ANEpHBI  PEAKTOp, TEPMOSIAEPHBIM peakTop, aromMHas Oom0a, MarHUTHO-pE30HaHCHAs
TOMOTpadus.

VY4eHnueckuit 3KCIeprUMEHT, 1a00paTOpHbIE paOOThI, IPAKTUKYM.

HccnenoBanue TpeKOB 4acTHIL (110 TOTOBBIM (hoTOrpadusiM).

HccnenoBanue paJuoakTUBHOTO (poHA € UCIIOJIB30BaHUEM JO3UMETPA.

W3yuenue nmoriomieHus: 6eTa-4yacTUll aTlFOMUHUEM.

Pazgen 8. DnemMeHTHI aCTpPOHOMHH B aCTPODU3ZUKH.

Oranel pa3BUTHA acTpoHOMHMM. [IpukinazHOe M MHUPOBO33PEHUECKOE 3HAUYECHUE
acTpoHOMMH. IIpUMEHMMOCTh 3aKOHOB (U3HMKHU Uil OOBACHEHHS MPHUPOJBI KOCMHYECKUX
00BEKTOB.

MeToapl acTpOHOMHMYECKHMX HCCiIeqOoBaHUM. COBPEMECHHBIE ONTHYECKUE TEIIECKOIIBL,
panuoTenecKonsl, BHeaTMoc(hepHas aCTpOHOMHSL.

Bup 3Bé3anoro Heb6a. Co3Besnus, sipkue 3BE3/bl, JIAHETHI, UX BUAUMOE JIBH)KEHUE.

Conneunas cucrema.

Comnnue. ConHeyHast akTUBHOCTh. MicTtounuk sHeprun CoHIa U 3BE3].

3BE3pl, MX OCHOBHBIE XapaKTEpPUCTUKH. JluarpamMma «CHEKTpalbHBIM Kilacc —
CBETUMOCTB). 3BE3/IbI INIABHOM I1OCIIEI0BATEIBHOCTH. 3aBUCUMOCTD «Macca — CBETUMOCTB» AJIS
3BE3] TIJIABHOM  IOCJIENOBATeNbHOCTH. BHyTpeHHee crpoeHue 3BE3n. CoBpeMEHHbIE
IIPEJICTaBICHUS O IPOUCXO0KIECHUH U 3Bomony CoJHIa U 3BE3]. OTallbl )KU3HU 3BE3NL.

Muneunsiii [1yTs — Hama Nanaktuka. [lonoxenue u asuxenue Coinnia B ['anaktuke. Tumbl
rajlakTuk. PangnoranakTuky u kBa3apel. YEpHBbIE ABIPHI B siApaxX FaJIaKTHK.

Bcenennas. Pacmmpenne Bceenennoii. 3akon Xa0O6isa. Pas0Oeranue ramaktuk. Teopus
Bosbiioro B3peiBa. PennukToBOE H3TydeHUE.

MacmtaGHast ctpykTypa Beenennoil. MeraranakTuka.

Hepeménnsle mpo0ieMbl aCTpPOHOMUM.

Yyenuueckre HaOIIOICHUS.

HaGmtonenuss 3BE3gHOro HeOa  HEBOOPYKEHHBIM IJ1a30M € HCHOJIb30BaHHEM
KOMITBIOTEPHBIX MPHIIOKEHHUH JUTs ONIPeIeNICHHS TI0JI0KEHUSI HeOECHBIX 00bEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3a1s1 CEBEPHOTO NOIyIIapHs U IPKUE 3BE3/BI.

Habntonenus B Teneckon JIyHbI, IUIaHET, TYMaHHOCTEH U 3BE3IHBIX CKOTUICHUH.



@u3n4eCKU IPAKTUKYM.

CrniocoObl n3MepeHus: PU3NYECKUX BETUUHH C UCTIONIb30BAaHHEM aHATIOTOBBIX U IIU(PPOBBIX
U3MEPUTENIbHBIX TMPUOOPOB ¥ KOMIBIOTEPHBIX JATYMKOBBIX CHUCTEM. AOCONIOTHBIE U
OTHOCHUTEIIbHbIE  TOTPEIIHOCTH  u3MepeHud  ¢usnueckux BenuyuH. OLEeHKa TpaHull
IIOTPELIHOCTEM.

[IpoBeneHME KOCBEHHBIX WM3MEPEHUH, WCCICIOBAaHUM 3aBUCUMOCTEH (DU3UUCCKUX
BEJIMYMH, MPOBEPKa MPEATIOKEHHBIX THMOTE3 (BBHIOOp M3 paboT, OMMUCAHHBIX B TEMaTHYECKHX
pasnenax «Y4YeHUYECKUHA IKCIIEPUMEHT, TA0OpaTOPHBIC PAOOTHI, MPAKTHKYM).

O6o0m1aroriee MOBTOPEHHUE.

O6o0menne © cucTeMaTH3alus COAEp)KaHHUA  paslienoB Kypca «MexaHHKay,
«Momnekynsipaas (U3NKa U TEPMOJUHAMUKAY», «DIEKTpoauHamMuKa», «KoneOGaHUsS M BOJHED,
«OCHOBBI CllEUANbHOW TEOPUHM OTHOCUTENbHOCTH», «KBaHTOBas ¢usukay, «IIEeMEHTHI
ACTPOHOMHUU U aCTPOPUIUKI.

Pons ¢u3ukm w acTpoHOMUM B SKOHOMHYECKOW, TEXHOJIOTMYECKOW, COIMAIBLHON U
3TUYECKOH chepax AeITeIbHOCTH YEI0BEKA, POJIb U MECTO (PU3UKHU U ACTPOHOMHH B COBPEMEHHOM
HAay4YHOW KapTHHE MHpa, 3HAYCHHE OMHCATEIIbHOW, CHCTEeMATH3UPYIOIICH, OOBICHUTEILHON U
IPOTHOCTUYECKON (yHKIUN (U3NYECKON Teopuu, poib (GU3NYECKON Teopuu B (HopMUpOBAHUH
MPEACTABICHUH 0 PU3NUECKON KapTUHE MHUPA, MeCTO (PU3UIECKON KapTUHBI MUPA B OOIIIEM PIAY
COBPEMEHHBIX €CTECTBEHHO-HAYYHbIX NPEACTABIECHUN O IPUPOJIE.

MexnpeaMeTHBIE CBSI3H.

N3zyuenne kypca puszuku yrinyonéHHoro ypoBHs B 11 kiacce oCymiecTBIseTCS ¢ yU€TOM
COJIEp)KaTEeNbHBIX MEXIIPEIMETHBIX CBA3€Hl C KypcamMH MaTeMaThKH, OWOJIOTMH, XHMHH,
reorpaduu ¥ TEXHOJIOTHH.

MexnpeaMeTHbIe TMOHSATHS, CBS3aHHbIE C W3YYEHHMEM METOJOB HAay4YHOIO IO3HAHUS:
SIBIICHWE, HAy4yHbI (akT, TUrore3a, ¢u3nyeckas BeJIMYMHA, 3aKOH, TEOpus, HaOIIOJeHUE,
9KCIIEPUMEHT, MOJICTTUPOBAHUE, MOJIEIIb, U3MEPEHHE, TOTPEITHOCTH U3MEPEHUN, U3MEPUTENbHBIE
npubopsl, nudpoBas 1adoparopusi.

MareMartuka: penieHHue CHUCTEMbl ypaBHEHUW. TpUTOHOMETpHYEeCKHEe (DYHKIMU: CHHYC,
KOCHUHYC, TAHI'€HC, KOTAHI€HC, OCHOBHOE TPUIOHOMETPHUYECKOE TOKIAECTBO. BEKTOophl M MX
IPOEKIIMA Ha OCU KOOpAMHAT, CIOKE€HUE BEKTOpOB. [Ipou3BonHBIE 37IeMEHTApHBIX (DYHKIIHM.
[Tpu3Haku momo0dust TPEyroIbHUKOB, ONpEaesIeHIE TUIOMAIN IIOCKUX GUryp u oobéma Ted.

buonorus: snexrtpuueckue sBIEHUS B KMBOW HpUpOJE, KoJieOaTeNbHbIE IBUKEHHS B
YKUBOU MPUPOAE, IKOJIOTHUECKNE PUCKH ITPU IPOU3BOACTBE AIEKTPOIHEPTUH, HIEKTPOMATHUTHOE
3arpsi3HEHNE OKpY)KaoIlleld cpenbl, YIbTpa3BYKOBas JAMAarHOCTUKA B MEAMIIMHE, ONTHYECKHE
SIBJIEHUSI B )KUBOU MPUPOJIE.

XUMUS: CTPOEGHHE aTOMOB U MOJEKYJ, KpUCTaJUIMUecKas CTPYKTypa TBEPIBIX Te,
MeXaHU3MbI 00pPa30BaHUs KPUCTAIUTMYECKON PEIIETKH, CIIEKTPAJIbHBINA aHAJIH3.

['eorpadus: MarHuTHBIC MOTIOCA 3€MJIH, 3aJIEKH MArHUTHBIX Py, (OTOCHEMKA 3€MHOM
MOBEPXHOCTH, ceiicMorpad.

TexHonorus: npuMeHeHHEe MOCTOSHHBIX MarHUTOB, 3JIEKTPOMArHUTOB, JIEKTPOIBUTATEIb
SlkoOu, reHepaTOp TMEPEMEHHOI0 TOKa, WHAYKIMOHHAS TIeyb, JIMHUHM 3JEKTpoIepeaady,
3JICKTPOJIBUTATENb, paaap, paauonpuEMHUK, TeleBU30p, aHTeHHa, TenedoH, CBY-meus,
yIbTPa3BYKOBask JMArHOCTUKA B TEXHHUKE, MPOCKIMOHHBIM amnmapar, BOJOKOHHAas OITHKA,
coJiHe4Has Oarapesi, CIyTHUKOBbIE IPUEMHUKH, siIepHAsi SHEPTeTHKA U SKOJIOTHUYECKHE acTIeKThl
€€ pa3BUTHS.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJHETO OBLIEI'O OBPA3OBAHUATINYHOCTHBIE
PE3YJIbTATBI

JIMUHOCTHBIE PE3YJIbTATBI

JlnuHOCTHBIE pe3ynbTaThl OCBOEHUS yueOHOro nmpeamera «Du3nKa» JOKHBI OTpa)karhb
TOTOBHOCTb M CIIOCOOHOCTH OOYYaIOLIMXCS PYKOBOJCTBOBATHCS COPMHPOBAHHON BHYTpEHHEH



MO3ULIMEeN JUYHOCTH, CHUCTEMON IIEHHOCTHBIX OpPHEHTAlUM, TO3UTUBHBIX BHYTPEHHHX
yOeXAeHU, COOTBETCTBYIOUIMX TPAAUIMOHHBIM IIEHHOCTSIM POCCHUIHCKOrO  0OIIecTBa,
pacuIMpeHe >KM3HEHHOTO OMbITa M OMbITa JACATEILHOCTH B IMPOILIECCE peaTu3allil OCHOBHBIX
HaIlpaBJICHUI BOCIIUTATEIbHOM IE€ATEILHOCTH, B TOM YHCJIE B YaCTH:

IPa’KJaHCKOTO BOCTIMTAHUSI:

cOPMUPOBAHHOCTh TPAKIAHCKOM mMO3ULIMKM OOydaromerocss Kak aKTUBHOTO H
OTBETCTBEHHOT'O YJIEHA POCCHICKOTO OOIIECTBA;

MPUHATHE TPATUIMOHHBIX OOIIEUETIOBEYECKUX TYMAaHHUCTHYECKHX M JIEMOKPATUYECKUX
IICHHOCTCIA;

TOTOBHOCTh BECTH COBMECTHYIO JESTEIbHOCTh B MHTEpECAaxX TIpa)KIaHCKOro OOIIecTBa,
y4acTBOBATh B CAMOYIIPABICHUHU B 00pa30BaTEeIbHON OpraHU3aIiH;

YMEHUE B3aUMOJCHCTBOBAaTh C COLMAIBHBIMA HHCTUTYTAMH B COOTBETCTBUM C HX
GYHKIUSAMU ¥ Ha3HAYCHUEM;

TOTOBHOCTh K T'YMaHUTAapHOU U BOJIOHTEPCKOU IE€ATEIBbHOCTH.

MaTPUOTHYECKOTO BOCTIUTAHUSI:

c(hOpPMHUPOBAHHOCTH POCCHUICKOMN TPaKIaHCKON UACHTUYHOCTH, TATPHUOTHU3MA,;

LIEHHOCTHOE OTHOIIIEHHE K TOCYIapCTBEHHBIM CUMBOJAM, JOCTHXKEHHSIM POCCHICKHUX
Y4€HBIX B 0071aCTH (U3UKU U TEXHUKE.

JyXOBHO-HPABCTBEHHOT'O BOCITUTAHUS:

c(OpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBEICHUS;

CIOCOOHOCTH OIEHUBATh CUTYAIMIO U IPUHUMATH OCO3HAHHBIC PEUICHUS, OPUECHTUPYICH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCJIE B J€ATEIBHOCTH YYEHOTO;

OCO3HaHHUE JIMYHOTO BKJIAJIa B IOCTPOSHUE YCTOMYMNBOTO OYAYIIETO.

3CTETUYECKOTO BOCITUTAHMUS:

ACTETUYECKOE OTHOLIEHUE K MHUPY, BKIIIOYAs 3CTETUKY HAYYHOTO TBOPUECTBA, MPUCYIIETO
(bu3MIEeCKO HayKe.

TPYZIOBOT'O BOCIIUTAHUS:

UHTEpEC K pa3IuyHbiM cdepaM MNpopecCUOHANbHONW NEeSTEIbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (DU3UKOM ¥ TEXHUKOH, yMEHHE COBEPIIATh OCO3HAHHBIN BBIOOp Oymyiei mpodeccuun
U peajn30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJIaHbL;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHHUIO U CaMOOOpa3OBaHHIO B 001acTU (PU3UKU Ha
MPOTSKEHUH BCEH JKU3HU.

9KOJIOTUYECKOT'O BOCIIUTAHUS:

c(OPMUPOBAHHOCTh 3KOJOTUYECKOW KYJIbTYPbl, OCO3HAaHHE TJI00AJBLHOrO XapakTepa
HKOJIOTHYECKUX MPOOIIeM;

IJIAHUPOBAHUE U OCYUIIECTBIICHUE JEHUCTBUN B OKPY)KAIOLIEH Cpelle Ha OCHOBE 3HAHMS
LeJield YCTOMYMBOIO pa3BUTHUS YEJIOBEUECTBA;

pacuIMpeHre OmNbITa JESATEIbHOCTH SKOJOTMYECKOM HANpaBICHHOCTH Ha OCHOBE
UMEIOIINXCS 3HAHUN TI0 (PU3HKE.

LIEHHOCTU HAyYHOI'O [TO3HAHMS:

c(OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuUTHA (PU3NUECKON HAYKH;

OCO3HaHUE [IEHHOCTU HAyYHOU JIeATeIhHOCTH, TOTOBHOCTh B MPOIIeCcCe U3YUICHUS PU3UKH
OCYILIECTBIISATh MPOEKTHYIO U UCCIIEA0BATENBCKYIO ACSITENbHOCTh MHANBUAYAIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATHI

[To3HaBaTenpbHBIC YHUBEPCATbHBIC YUCOHBIC ACHCTBUS

ba3oBbie nornueckue neMCTBUS:

CaMOCTOSITENTbHO (POPMYIMPOBaTh M aKTyaIU3UpOBaTh MpobieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONPEIEIATh UEIH AESITEIIbHOCTH, 3a/1aBaTh IAPAMETPBI U KPUTEPUN UX TOCTUKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH U MPOTUBOPEUHS B PACCMATPUBAEMBIX (PU3NICCKUX SBICHHSIX;



pa3pabaTbIBaTh IUIaH PEHICHUS MPOOIEMBI C YUETOM aHATN3a UMEIOLINXCS MaTepUaIbHBIX
1 HEMATEpPUAJIBHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JESATEIBHOCTb, OLICHWBATH COOTBETCTBUE PE3YJIBTAaTOB LENSIM,
OLICHUBATh PUCKU IOCIECACTBAN JEATEIBHOCTH;

KOOP/JMHUPOBATh M BBIIOJHATH pabOTy B YCIOBUSAX PEAIBHOT0, BUPTYaJbHOTO U
KOMOMHUPOBAaHHOTO B3aUMOJCHCTBUS;

pa3BUBaATh KPEATHBHOE MBIIUICHUE IPU PEIICHUH KU3HEHHBIX POOIIeM.

ba3oBrle nccieqoBaTeIbCKUE NEHCTBUA:

BJaJIeTh HAYYHOW TEPMUHOJIOTHEW, KIIOUEBBIMU MOHATUSAMH M METOJaMH (pusmueckon
HayKH;

BJIaJICTh HABBIKAMH Y4eOHO-MCCIIEIOBATEIbCKOW U MPOEKTHON AEATENbHOCTH B 00JacTh
(Gu3uKH, CIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIbBHOMY IIOUCKY METOJOB pEIIeHUs 3ajad
(U3UUecCKOro conepkaHusl, IPUMEHEHHUIO Pa3IMYHBIX METOOB ITO3HAHUS;

BIAJECTh BUIAMM JEATCIBHOCTH IO IOJYYEHHUIO HOBOTO 3HAHHSA, €r0 HMHTEPIpETalH,
peoOpa30BaHUIO ¥ MPUMEHEHHIO B PA3IMYHBIX YIEOHBIX CUTYAIHMSIX, B TOM YHCJIE IPU CO3JIaHUH
y4eOHBIX MPOEKTOB B 00J1aCTH (PU3UKH;

BBISBJISITh IPUYMHHO-CIIECTBEHHBIE CBS3UM UM aKTyaJlu3MpOBaTh 3ajady, BBIJBUIATb
TUIOTE3Y €€ PEeIeHUs], HAXOANUTh apIyMEHTBI Ul J0KA3aTeIbCTBA CBOUX YTBEP)KICHUH, 3a1aBaTh
napaMeTpsl ¥ KPUTEPUU PELICHMUS,

aHAJIN3MPOBATh IIOJyYEHHBIE B XOJE PpEIICHUS 3aJa4d pe3yNbTaTbl, KPUTHYECKU
OLICHUBATh UX IOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHUSX;

CTaBUTb U (POPMYIUPOBATH COOCTBEHHBIE 3a7]aUl B 00pa30BaTEIbHOM 1€ TEIbHOCTH, B TOM
YHCIIe IPH U3YYEHUU (PU3HUKHY;

J1aBaTh OLIEHKY HOBBIM CUTYallUsIM, OLICHUBATh IPUOOPETEHHBIN OIBIT;

YMETh EePEHOCUTH 3HAHUS 1O (PU3UKE B MPAKTHUECKYIO 00J1aCTh KHU3HEIEATEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUS U3 Pa3HbIX IPEAMETHBIX 00IacTel;

BBIIBUTaTh HOBBIE UJIEU, IIPEUIaraTh OPUTHHAIBHBIE TOAX0bl U PELICHHUS;

CTaBUTb IPOOJIEMBI U 3aJja4H, JOMYyCKAIOIIUE aJIbTEPHATUBHBIEC PELLICHHUS.

Pabora ¢ undopmanueii:

BJIaJIeTh HAaBbIKAMU MOJIY4YeHUs MH(POpMauu (pU3MYECKOTO COAEPIKAHUS U3 HCTOYHUKOB
Pa3HbIX THIIOB, CAMOCTOSATEIbHO OCYIIECTBIATh IIOMCK, aHAJIU3, CHUCTEMATH3alUI0 |
MHTEpIpeTalnio HHPOPMALIUU PA3IMYHBIX BUJIOB U ()OPM NPEJICTABICHMUS,

OLIEHUBATh JJOCTOBEPHOCTh WH(OPMAIINH;

UCIOJb30BaTh CPEJICTBA HH(POPMALMOHHBIX M KOMMYHUKALMOHHBIX TEXHOJIOTUH B
pelIeHNH KOTHUTHBHBIX, KOMMYHUKATUBHBIX W OpPraHU3allMOHHBIX 33/1a4 C COOJIOJACHUEM
TpeOOBaHUI IPrOHOMMKH, TEXHUKU 0€30MMaCHOCTH, TMTHEHBI, PECYpCOCOEPEKEHUS, IPABOBBIX U
TUYECKUX HOPM, HOPM HH(POPMAIIMOHHOHN 0€301acHOCTH;

co3/laBaTb TEKCThl (PU3MUECKOr0 COAEPKAaHUS B PA3IUYHBIX (opMaTax ¢ Y4ETOM
Ha3HauYeHUs MTHPOPMALIUH U 1IeJIEBON ayIUTOPHH, BEIOUpAast ONTUMAIIbHYIO (pOpMY IpeACTaBICHUS
Y BU3yaJIN3aliH.

KomMmyHMKaTHBHBIE YHUBEpCATbHbIC ydeOHbIC TEHCTBUS:

OCYILLIECTBIIATh OOLIEHNE HA YPOKaX (PU3UKH U BO BHEYPOUHOH J1€ATENBHOCTH;

pacro3HaBaTh MPEANOCHUIKNA KOH(DIMKTHBIX CUTYAIMi U CMATYATh KOH(IMKTHI;

pa3BEPHYTO M JIOTMYHO M3J1araTh CBOKO TOYKY 3PEHHUS C MCIOIb30BAHHEM S3BIKOBBIX
CPEICTB;

IIOHMMAaTh U UCIOJIb30BaTh IPEUMYILECTBA KOMaHAHOM U MHIUBUAYAIbHON pabOThI;

BBIOMPATh TEMAaTHKy M METOJbl COBMECTHBIX ICHCTBUH € y4ETOM OOLIMX MHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOTO 4JI€HA KOJUIEKTHBA;

IIPUHUMATh L€ COBMECTHOM J€ATEIbHOCTH, OPraHW30BbIBaTb U KOOPAMHHUPOBATH
JIEUCTBUSA 110 €€ TOCTUKEHUIO: COCTABIISITh TUIaH IEUCTBUM, pacIpeaeisaTh POJIU C Y4ETOM MHEHUH
YYaCTHHUKOB, O0CYKJIaTh pe3yabTaTbl COBMECTHOW PabOTHI;



OLIEHUBATh KaueCTBO CBOETO BKJIA/A U KaXIOTO YYaCTHUKA KOMaHbI B OOIIUN pe3ysbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

IpesaraTb HOBbIE IIPOEKTHI, OLEHUBATh MJEU C MO3ULIMHM HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYMMOCTH;

OCYILECTBIATh TMO3UTUBHOE CTPAaTETMYECKOE IIOBEACHHWE B PA3JIMYHBIX CHUTYyalMsIX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKEHHE, ObITH MHUIIMATUBHBIM.

PerynaruBHble yHUBEpCaIbHbIC yUeOHbIE IeCTBUS

Camoopranu3anusi:

CaMOCTOSITENIbHO OCYIIECTBIISTH IO3HABATENBHYIO JEATEIBHOCTh B 00JIACTH (U3UKU U
ACTPOHOMUH, BBISIBIISITH TPOOJIEMBI, CTABUTH U ()OPMYIIMPOBATH COOCTBEHHBIE 33/1a4H;

CaMOCTOSITEJIbHO COCTABJISITh IUIAH PELIEHUsS] pAacYE€THBIX M KAYECTBEHHBIX 3ajay, IUIaH
BBIMIOJTHEHUS] TMPAKTUYeCKOW paboThl ¢ Yy4ETOM HMEIOLIUXCS PECcypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEANIOYTCHU;

JlaBaTh OLEHKY HOBBIM CUTYAaI[UsIM;

pacuMpsATh paMKH Y4eOHOTO IPEMETa Ha OCHOBE JIMYHBIX MPEANOUTECHUN;

JienaTh OCO3HAHHBIM BHIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a
pelIeHue;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHMIO M TMPOSBICHUIO SPYAULUMU B 001acTd (U3MKH,
MTOCTOSTHHO TTOBBITIIATH CBOM 00pa30BaTeIbHbIN U KyJbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, SMOLIMOHAIBHBIN HHTEIIEKT:

JaBaTh OLIEHKY HOBBIM CUTYallUsSIM, BHOCUTh KOPPEKTUBBI B AESTEIHbHOCTb, OILICHUBATDH
COOTBETCTBUE PE3YNIbTATOB LENSIM;

BJIa/IETh HAaBbIKaMU MO3HABATENIbHOM peIeKCUu Kak OCO3HAHMS COBEPILIAEMBIX ACHCTBUIMA
Y MBICIIMTEIBHBIX IIPOLECCOB, UX PE3YJITaTOB U OCHOBAHMUIA;

MCIOJIb30BaTh MPUEMBI peIeKCUU AJISl OLIEHKH CUTYalluH, BbIOOpa BEPHOTO PEILICHUS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PELIEHUS 110 UX CHU)KEHHUIO;

MPUHUMATh MOTHBBI U a@pTYMEHTHI IPYTUX IIPU aHAIHU3€E PE3yIbTaTOB AEITEIbHOCTH;

PUHUMATD ce0s, TOHUMAsi CBOM HEJOCTATKH U JJOCTOMHCTBA;

MPUHUMATh MOTHBBI U a@pTYMEHTHI IPYTHX IIPU aHAIHU3€E PE3yNIbTaTOB AEITEIbHOCTH;

MPU3HABATH CBOE MPABO U MPABO JPYTUX HA OLIMOKH.

B nporecce 1ocTHKEHNSI TMYHOCTHBIX PE3YJIbTaTOB OCBOCHHSI TPOrPaMMBbI IO (PU3HKE IS
YPOBHSI CpeAHEro obmero oopa3oBaHusi y 0OydalOUIMXCSl COBEPILIEHCTBYETCS AMOIIMOHAIbHBIN
MHTEJJIEKT, MpeArnoaaraomui chopMUpOBaHHOCTD:

CaMOCO3HaHUS, BKJIIOYAIOIIETO CIIOCOOHOCTh MOHMMATh CBOE AMOIMOHAIBHOE COCTOSIHUE,
BUJICTh HAIPABJICHUS Pa3BUTHSI COOCTBEHHOM SMOITMOHAIBHOM cpepbl, OBITH YBEPEHHBIM B ce0e;

caMOpeTryJINPOBaHMUs, BKJIIOUYAIOLIETO CaMOKOHTpOIIb, YMEHHE IIPUHUMATD
OTBETCTBEHHOCTh 3a CBOE IIOBEJIEHHE, CIOCOOHOCTh aJanTHUPOBATHCS K SMOIMOHATbHBIM
U3MEHEHUSM U MPOSBIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;;

BHYTPEHHEH MOTHBAalLlMM, BKJIIOYAIOIIEH CTpEMJIEHHE K JOCTHIKEHHIO L€ U YCIIEXy,
ONTUMM3M, HHULUATUBHOCTb, YMEHUE AEUCTBOBATDH, UCXOAS U3 CBOUX BO3MOYKHOCTEN;

SMIATHH, BKIIOYAONIEH CIOCOOHOCTh MOHUMAaTh SMOIMOHAIBLHOE COCTOSHUE APYTUX,
YYUTBIBATh €T0 IIPU OCYIIECTBICHUH OOLICHHUS, CTIOCOOHOCTh K COUYBCTBUIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIIOYAIOIIMX CIIOCOOHOCTh BBHICTPAaWBaTh OTHOLIEHUS C APYTUMU
JIOAbMH, 3a00TUTHCS, IPOSBIIATH HHTEPEC U Pa3peIIaTh KOH(DIUKTHI.

MNPEAMETHBIE PE3YJBbTATbBI

K xonmy obyuenuss B 10 kjacce mpeaMeTHbIE pe3yabTaTbl Ha YIIyOJIEHHOM YpOBHE
JOJIKHBI OTpaXkaTh C(HOPMUPOBAHHOCTh Yy 00YUAIOIINXCS YMEHUM:

NOHUMAaTh pOJIb (U3UKM B DKOHOMHUYECKOH, TEXHOJOTMUYECKOW, HKOJIOTHUYECKOM,
COITMATbHOM M ATUYECKOH chepax AeSITeIbHOCTH YeJIOBEKa, POJIh U MECTO (DU3UKHU B COBPEMEHHOU
HaY4YHOH KapTWHE MHpa, 3HAUYEHUE OINMHUCATEIbHOH, CHUCTEMAaTU3UPYIOIIeH, OOBSICHUTENBHON U



INPOTHOCTUYECKON (GYHKIMN (U3HUECKOW TEOpUH — MEXaHWKH, MOJIEKYJISpHOW (U3MKH U
TEPMOJIMHAMHUKH, POJIb (HPU3UYECKON Teopuu B (DOPMUPOBAHUU NPEACTABICHUA O (HU3UICCKOMN
KapTUHE MUPA;

pa3nauyaTth yCIOBHUS MPUMEHUMOCTH Mojenel (u3HUecKUX Tell U MPOLECCOB (SBICHHI):
UHepIManpHas cucTeMa oTcuéra, abCoNOTHO TBEPHOE TeElO, MaTephajbHas TOYKa,
PaBHOYCKOPEHHOE JIBIDKEHHME, CBOOOJHOE TajcHHE, aOCONIOTHO ympyras jaedopmarus,
abCoMOTHO ympyroe M aOCOJIOTHO HEYNPYroe CTOJKHOBEHHWS, MOJENH Tra3a, >KUAKOCTH H
TBEPAOro (KPUCTAJUIMUECKOTO) TeNa, WACadbHBI Tra3, TOUYEYHBIH 3apsa, OJHOPOIHOE
AIIEKTPUYECKOE I10JIE;

pasnuyaTh YCI0BHS (TpaHUIlbl, 00J1aCTH) MPUMEHUMOCTH (PU3HUYECKUX 3aKOHOB, TOHUMATh
BceoOIMii xapakrep (pyHIaMEHTaIbHBIX 3aKOHOB U OTPAaHUYCHHOCTH HCIIOJIb30BAHUS YaCTHBIX
3aKOHOB;

aHAJTM3UPOBATh U OOBICHATH MEXaHUYECKUE MPOLIECCHI U SIBICHUS, UCIIOJIb3YSI OCHOBHBIC
MOJIO)KEHUS W 3aKOHBI MEXaHUKHU (OTHOCHUTENBHOCTh MEXaHMYECKOTro IBMKEHHS, (POpMyIbl
KMHEMAaTUKH PAaBHOYCKOPEHHOTO JBIDKEHHs, mpeoOpasoBanusi lamuies i CKOPOCTH H
nepeMeIieHus, 3aKkoHbl HbpIOTOHA, NMPUHLKI OTHOCUTENBHOCTH ['anmuies, 3aKOH BCEMHPHOIO
TATOTCHUS, 3aKOHBI COXPAaHEHMUS HUMIYJIbCa U MEXaHHUYECKOW SHEPrHH, CBSI3b PabOTHI CHIIBI C
U3MEHEHHEM MEXaHWYEeCKOW OHHEpruH, YCIOBUS paBHOBECHS TBEPJOro Tela), MpPU ITOM
UCIIOJIb30BaTh MAaTEMATUYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBaTh YCJIOBMSI NPUMEHUMOCTHU
(bU3MYEeCKUX 3aKOHOB: MpeoOpa3oBaHuil ['anmumies, BTOpPOro W TpeThero 3aKoHOB HbIOTOHA,
3aKOHOB COXPaHEHMsI UMITYJIbCAa U MEXAHUYECKOW SHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHAJIM3UPOBATh M OOBICHATH TEIJIOBbIE MPOLECCHl U SBIEHUS, HCIOJIb3ysl OCHOBHBIE
nonoxenns MKT u 3akoHBI MOJEKYJISpHOM (U3MKM U TepMOIUHAMUKH (CBSI3b JaBICHUS
MJICaJIbHOTO Ta3a CO CPEIHEN KMHETUYECKOW SHEPruer TEIJIOBOTO JIBUKEHUS U KOHIEHTpaUen
€ro MOJIEKYJI, CBSI3b TEMIIEPATYPHI BELIECTBA CO CPEIHEN KHUHETHYECKOW SHEPrUeH TEIUIOBOrO
JBUKEHHSI €r0 YaCTHIl, CBA3b JIABJICHUS WJCAIBHOIO ra3a C KOHILIEHTPALMEW MOJIEKYJT M €ro
TeMIeparypoil, ypaBHeHne MenpaeneeBa—Kianelipona, nepBblii 3aKOH TEPMOAMHAMUKH, 3aKOH
COXpaHEHMsI PHEPIMH B TEIUIOBBIX IIpolieccax), MPH 3TOM HCIOJIb30BaTh MaTeMaTHYeCKOe
BBIPAKEHHE 3aKOHOB, YKa3bIBaTh YCIOBUS IPUMEHUMOCTH ypaBHeHUst MenneneeBa—KnaneipoHna;

aHAJIM3UPOBATh U OOBACHATH DJIEKTPUUECKUE SIBJICHUS, UCIIONb3YSl OCHOBHbIE MOJIOKEHUS
U 3aKOHBI 3JIEKTPOJUHAMUKM (3aKOH COXPaHEHHs 3JIEKTPHUECKOro 3apsijia, 3akoH Kyiona,
NOTEHIUAIBHOCTh 3JEKTPOCTATUYECKOTO IOJISI, IPUHLUIT CYIIEPIO3ULINH AMEKTPUUECKUX TOJEH,
IpU 3TOM YyKa3blBas YCJIOBHS NMPUMEHUMOCTH 3aKkoHa KylloHa, a TakKe MPaKTHYEeCKU Ba)KHBIC
COOTHOUIIEHUS: 3aKOHbI OMa Il y4acTKa LEeNH U Uil 3aMKHYTOW 3JIEKTPUYECKON LIENH, 3aKOH
Jxoyns—Jlenna, npasuna Kupxroda, 3axonst dapajest 11 3JIeKTpoIn3a);

OMUCHIBATh (PU3MYECKUE IMPOLECCHl U SIBICHUS, UCIOIb3YS BEIUYUHBI TEpEeMEIICHHE,
CKOPOCTb, YCKOPDEHME, HMIIYJbC TE€la M CHCTEMBI TE€J, CHJIA, MOMEHT CHJbl, JaBJICHUE,
NOTEHLMAIbHAsl DHEPIus, KUHETHYeCKas SHEprus, MeXaHW4yecKas HHeprusi, paboTa CuUIIbI,
LIEHTPOCTPEMUTENBHOE YCKOPEHHE, CUJIA TSDKECTH, CUjla YIPYTOCTH, CHJIa TPEHHS, MOIIHOCTb,
SHEPTHs B3aUMOJCHCTBUS TeJa ¢ 3eMIIEN BOIN3H €€ MOBEPXHOCTH, SHEPTHUs YIPYrou AedhopMariim
NPYKUHBI, KOJIMYECTBO TEIUIOTHI, a0COMIOTHAS TeMmIepaTypa Tela, padboTa B TEpMOJIWHAMHUKE,
BHYTPEHHSISI SHEPTUs UCabHOTO OJJHOATOMHOIO rasa, padoTa H1ealbHOro ra3a, OTHOCUTENbHas
BIOXHOCTh Bo3ayxa, KIIJI wmaeanbHOro TEIJIOBOro JBUTAaTeNs; JJIEKTPUUYECKOE IIOJIE,
HaIpPSOKEHHOCTh  JJIEKTPUYECKOTO TMOJsA, HANPSKEHHOCTh MOJs TOYEYHOrO 3apsAjia WIH
3apsHKEHHOTO I1apa B BAaKyyME€ M B JMAJIEKTPHUKE, MOTEHLMAT 3JIEKTPOCTATHUUYECKOIO II0JIs,
Pa3HOCTh IMOTEHUMAIOB, AJIEKTPOJIBHKYIAS CHUJIA, CHJIA TOKA, HANPSKEHHE, MOIIHOCTh TOKa,
NIeKTpuYecKkass €MKOCTh IIJIOCKOTO KOHJEHCATOpa, CONpOTHUBIIEHHWE YydacTKa Lenu ¢
MIOCJIETIOBATEIbHBIM U NAPAJIEIIbHBIM COEJUHEHUEM PE3UCTOPOB, SHEPTHUS HIEKTPUUECKOr0 MOJIS
KOHJEHCATOPA;

OOBSACHATH OCOOEHHOCTH MPOTEKaHUsI (U3UYECKUX SIBJICHUI: MEXaHUYECKOe IABUKECHUE,
TEIUIOBOE JIBM)KEHHE YACTHIl BEIECTBA, TEIJIOBOE pPaBHOBECHE, OpOYHOBCKOE MIBHIKEHHE,



muddy3us, ucCnapeHue, KUMEHWE W KOHJACHCAIWs, IUIABIIEHUE W  KPHUCTAJUTM3AIlUS,
HAIpPAaBJIEHHOCTh TEIJIONEpeiayl, SJEKTPU3alusl Tel, SKBUIOTEHUIUAIbHOCTh MMOBEPXHOCTU
3apsKEHHOTO ITPOBOHUKA;

MPOBOJIUTh KCCIICIOBAHNE 3aBUCHMOCTH OJHOW (PM3MUECKOW BEJIMYMHBI OT JIPYroM ¢
UCIIOJIb30BaHUEM TIPSIMBIX W3MEpPEHUH, MPU 3TOM KOHCTPYHMPOBATh YCTAHOBKY, (PUKCHPOBATH
pe3yNnbTaThl MOJIYYEHHOM 3aBUCHUMOCTH (PU3MYECKMX BEIMYMH B BHJIE TPapUKOB C YUETOM
aOCOJTIOTHBIX MOTPELTHOCTEH U3MEPEHUH, JIeNaTh BHIBOJIBI IO Pe3yJIbTaTaM HCCIECIOBAHNUS;

MPOBOAUTh KOCBEHHbIE H3MEpeHUs (U3MUECKUX BEIMYMH, IPU 3TOM BBIOUPATH
ONTUMAJIHBIA METOJ M3MEPEHHUS, OLIEHUBATh AOCONIOTHBIE M OTHOCHUTENBHBIC IMOTPEUIHOCTH
IPSIMBIX U KOCBEHHBIX U3MEPEHUIA;

IIPOBOAUTH ONBITHI 110 MPOBEPKE MPEAT0KEHHON T'MIIOTE3BI: IUIAHUPOBATh SKCIIEPUMEHT,
coOuparh 3KCIEPUMEHTAIIbHYIO YCTaHOBKY, aHAJIM3UPOBATh MOJyYEHHbIE PE3yJbTaThl U J€NaTh
BBIBOJI O CTaTyCe NPEI0KEHHONW TMIIOTE3bI;

coOmrofaTh mpaBuia OE30MacHOTO Tpyda HpHU MPOBEACHUM HCCIEAOBAaHUNH B paMKax
y4eOHOTO  OJKCIIEpUMEHTa, NPAaKTUKyMa U  Yy4eOHO-MCCIIEOBAaTENbCKOM W  MPOEKTHOM
JESTEIbHOCTH C UCIOJIb30BaHUEM U3MEPHUTENbHBIX YCTPOUCTB, U 1JAOOPaTOPHOro 000pyAOBAHNUS;

pemarh pacuéTHbIC 33]]a4 C SBHO 33JaHHOM M HESIBHO 33aJ]aHHOM (PU3NUECKOI MOJENBIO:
Ha OCHOBAaHMM aHAIHM3a YCJIOBHS OOOCHOBBIBATH BBIOOp (PU3MUECKOW MONETH, OTBEYAIOIIEH
TpeOOBaHUSM 3a/layl, NPUMEHATH (OPMYIbI, 3aKOHBI, 3aKOHOMEPHOCTH U TOCTYJaThl
buznyecKux Teopuil MpU UCIOIB30BAHUN MAaTEMAaTUYECKUX METO/IOB peUIeHUs 3a1a4, IPOBOIUTh
pacy€Thl Ha OCHOBAaHUU HMEIOLIUXCS JAHHBIX, aHAJIU3UPOBATH PE3YyJIbTAaThl U KOPPEKTUPOBATh
METO/Ibl PEIIEHUs C YYETOM MOTyUYEeHHBIX Pe3yIbTaToB;

pemaTh KayecTBEHHbIC 3a/1aud, TpeOyromue MPUMEHEHHsI 3HaHUI U3 pa3HBIX pa3/iesioB
Kypca (U3MKH, a TaK)Ke MHTErpaldyd 3HAHUN U3 JAPYrUX MPEeIMETOB €CTeCTBEHHO-HAY4YHOTO
LIMKJIA: BBICTPAUBATh JIOTMUECKYIO LIETIOUKY PACCY)KIEHUH C ONOpOM Ha M3yYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (pU3HUYECKUE SBICHHUS;

UCIOJIb30BATh TEOPETUUECKUE 3HAHUS A OOBSCHEHHS OCHOBHBIX MPUHIUIIOB PaOOTHI
U3MEPUTENIbHBIX TPUOOPOB, TEXHUUYECKUX YCTPOUCTB U TEXHOJIOTUYECKUX MTPOLIECCOB;

MPUBOJIUTH TIPUMEPHI BKJIa/Ia POCCUNUCKHUX U 3apyOeKHBIX yUEHBIX-PU3UKOB B Pa3BUTHE
HayKH, B 00bSACHEHUE TIPOIECCOB OKPYXKAIOUIET0 MHUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHUI;

aHAJIM3UPOBATh U OLICHUBATH MOCIEICTBHS OBITOBON U MPOU3BOJICTBEHHOM EATEIILHOCTH
YEJIOBEKa, CBSI3aHHOW ¢ (PU3MUYECKUMU TMPOIECCaMH, C MO3HUIMKA IKOJIOTHIECKON 0e301acHOCTH,
IPEJICTaBICHUA O palMOHAJIBLHOM MPUPOJONOIb30BAaHUM, a TaKXKE Pa3syMHOM HCIOJb30BAHUU
JTOCTHKEHUI HAYKU U TEXHOJIOTUHN AJIs AaJIbHEHIIIET0 pa3BUTHS YEJIOBEYECKOT0 00IECTBa;

NPUMEHATH Pa3UYHbIE CIIOCOOBI PabOTHl ¢ MH(pOpMAIMe (PU3NIECKOTO COACPIKAHUS C
HCIIOJIb30BAaHUEM COBPEMEHHBIX HH()OPMAIIMOHHBIX TEXHOJOTHM, MPU 3TOM HCIOJIb30BATh
COBpPEMEHHbIE HH(OPMAIIMOHHBIE TEXHOJOTMU Ui TMOMCKA, NepepadOTKU W NPEAbSBICHUS
yueOHOM ¥ HAy4YHO-NOMYJSIpHOM uHGOpMAlUU, CTPYKTYpPUPOBAHUS M HUHTEPIPETALUU
uH(pOpMallMK, TIONYYEHHOW W3 pa3NUYHBIX HCTOYHUKOB, KPUTHUECKH aHAIH3UPOBATH
MOJIy4aeMyto HH(POPMAIUIO U OLIEHUBATh €€ TOCTOBEPHOCTh KaK Ha OCHOBE MMEIOLIUXCSI 3HAHUH,
TaK ¥ Ha OCHOBE aHaN3a UCTOYHNKA MH(POPMAITUH;

MPOSABIATH  OpPraHM3AllMOHHBIE W  [O3HABaTElIbHbIE YMEHHUS CAMOCTOSITEILHOTO
npuoOpeTeHus] HOBBIX 3HAaHMW B TPOIECCE  BBIOJHEHHS MPOCKTHBIX W y4eOHO-
HCCIIEI0BATEILCKUX padoT;

paboTaTh B rpymIe ¢ UCTIOTHEHUEM Pa3IMYHbIX COLUATBHBIX POJICH, IIIaHUPOBATH paboOTy
TPYNIbl, PalMOHAIBHO PACHpPENeNaTh NeSTeIbHOCTh B HECTAaHAAPTHBIX CUTYalMsIX, aJeKBAaTHO
OIICHUBAThH BKJIA]l KaXJI0TO U3 YYACTHUKOB TPYIIIHI B PEIICHHE PACCMATPUBAEMO MTPOOIIEMBI;

NpOSABIATH  MOTUBaLMIO K  Oyaymied mpodeccnoHalbHOM — NEATENbHOCTH IO
CHEUHATBHOCTSIM (PU3UKO-TEXHUYECKOTO MPOQHIIS.

K xonmy oOyuenus B 11 kjacce mpeaMeTHbIE pe3yiabTaThl Ha YIUIYOJIEHHOM YPOBHE
JIOJKHBI OTpakaTh CPOPMUPOBAHHOCTH Y 00YUAIOIIUXCS YMEHUIL:



MOHUMATh POJIb (PU3UKH B SKOHOMUYECKOH, TEXHOJIOTMYECKON, COIUAIEHON U ATHYECKON
cdepax AesITENbHOCTH YEJIOBEKa, POJIb U MECTO (PU3UKH B COBPEMEHHON HAyYHOU KapTUHE MUPA,
POJIb aCTPOHOMUU B IPAKTUYECKOM JEATEIbHOCTH YEJIOBEKA U JaIbHEHIIIEM HAyYHO-TEXHUYECKOM
Pa3BUTHH, 3HAYCHHE OMMMCATEILHOMN, CHCTEMaTU3UPYIOIIEH, 00bSICHUTETFHOM ¥ TPOTHOCTHIECKOM
GyHKuni GU3NUIECKOl TEOPHH — BIEKTPOJMHAMUKH, CIELHATbHON TEOPUH OTHOCHTEIBHOCTH,
KBaHTOBOW (HM3UKH, pOJIh (HU3UIECKON TeOpHH B (OPMUPOBAHUU TMPEICTABICHUN O (PU3HICCKON
KapTUHE MHpa, MECTO (PU3UYECKON KapTUHBI MUpa B OOIIEM PSIy COBPEMEHHBIX €CTECTBEHHO-
HAyYHBIX TPEICTaBICHUN O IPUPOJE;

pa3nuyath yCIOBHUS MPUMEHUMOCTH MOJeNel (GU3HUECKUX TeNl U MPOIECCOB (SBICHHI):
OJIHOPOJHOE HJIEKTPUYECKOE W OJHOPOJHOE MarHUTHOE IOJiA, TapMOHHYECKHE KOJeOaHUs,
MATEeMATHYECKU MASTHUK, WICATbHBIA TMPYXKUHHBIA MAasSTHUK, TapMOHUYECKHE BOIHBI,
UJeaNbHBIA KOJeOaTeIbHbIN KOHTYP, TOHKAs JIMH3a, MOJICJICH aToMa, aTOMHOTO sJIpa U KBAaHTOBOM
MOJIEJIU CBETA;

pasnuuaTh YCI0BHS (TpaHUIlbl, 00J1aCTH) MPUMEHUMOCTH (PU3HMYECKUX 3aKOHOB, TOHUMATh
BceoOIMii xapakrep (pyHIaMEHTaIbHBIX 3aKOHOB U OTPAaHUYCHHOCTH HCIIOJIb30BAHUS YaCTHBIX
3aKOHOB;

aHAIM3UPOBATh U OOBSCHATH DIIEKTPOMATHUTHBIC MPOLECCHl W SIBICHHUS, HCIOIB3YS
OCHOBHbBI€ TOJOXEHUS U 3aKOHBI 3JIEKTPOJUHAMUKU U CHEUAIBbHON TEOPHUH OTHOCUTEIHbHOCTU
(3aKOH COXpaHEHHsI DJIIEKTPUYECKOro 3apsiia, cuna Awmmepa, cuna Jlopenma, 3akoH
SJIEKTPOMArHUTHON WHIyKUMHM, TpaBwio JleHma, cBszp OJIC caMOMHAYKIHMM B SJIEMEHTE
AIEKTPUYECKOMN LIETH CO CKOPOCTHhIO M3MEHEHMS CUJIbI TOKA, MOCTYJAThl CHEUaIbHOU TEOpUU
OTHOCHUTEIIbHOCTH DWHINTEHHA);

aHAIIM3UPOBATh U OOBSICHATH KBAHTOBBIE MPOILIECCHI U SBIICHUS, UCIIONB3Ys MOJIOKEHUS
KBaHTOBOW (hm3uku (ypaBHeHHe DWHIITEHHA 11 HoTod(dekTa, IEPBhI U BTOPOM MOCTYIATHI
Bopa, mnpuHOMn cooTHOIIEHUs HeompenenéHHocTe [eif3eHOepra, 3aKOHBI COXpaHEHHS
3apsSA0BOIO M MAacCOBOTO YHCENl W SHEPIUU B SJACPHBIX PEaKUMSIX, 3aKOH PaJHOaKTHUBHOIO
pacmana);

ONUCHIBaTh (PU3NYECKUE MPOILECCH U SBIICHUS, UCIONb3YSd BEITUUYMHBI: HANPSKEHHOCTD
ANEKTPUUYECKOTO TOJIsA, MOTEHIMAN 3JIEKTPOCTATUUECKOrO TOJs, Pa3HOCTh MOTEHIUAJIOB,
ANEKTPOABIIKYIAS CUJIa, MHIYKIUS MarHUTHOTO TOJS, MAarHUTHBIA MOTOK, cuia Amrepa,
WHAYKTUBHOCTB, OJJIGKTPOJBIDKYIAS CHUJIa CAMOWHIYKIIMH, OJHEPIrHsl MAarHUTHOTO OIS
MPOBOJHMKA C TOKOM, PEISTUBUCTCKUN UMITYJbC, TIOJTHAS YHEPIHsi, SHEPTUs MOKOS CBOOOIHOMN
YaCTHIIBI, SHEPTUS U UMITYJIbC JOTOHA, MACCOBOE YHCIIO U 3apsi SAPA, SHEPTHUS CBS3H sI/Ipa;

OOBSACHITH OCOOCHHOCTH TIPOTEKAaHUS (PU3MUECKUX SABJICHUN: SJICKTPOMArHUTHAS
WHAYKIHS, CAMOUHYKIIHS, PE30HAHC, HHTePPEPEHIIUs BOJH, MUMPaKIUs, TUCTIEPCUs, TTOTHOE
BHYTpEeHHee OoTpakeHue, doTtodnekrpuueckuii r3¢pdext (horoaddekr), anbda- u Oera-pacmaabl
siiep, TaMMa-u3nydeHue saaep, Gu3ndecKue MPUHIHUIBI CIIEKTPATBHOTO aHaTN3a | padOoTHI Ja3epa;

OTpEeENATh HaNpaBlieHWE WHAYKLIWA MarHUTHOTO MOJIS MPOBOJHUKA C TOKOM, CHJIBI
Awmriepa u cunsl JlopeHna;

CTPOUTH H300pa)Ke€HHE, CO3/1aBaeMO€ IUIOCKUM 3€pKajioM, TOHKOW JIMH30H, U
pacCUUTHIBATh €T0 XapaKTEPUCTUKU;

MPUMEHITh OCHOBOIOJIATAIONIME ACTPOHOMHUYECKHE MOHATHS, TEOPUU U 3aKOHBI IS
aHaM3a W OOBSICHEHUS (PUINYECKUX TNPOIECCOB, MPOUCXOAAIIUX B 3BE3NAX, B 3BE3IHBIX
CUCTEMaXx, B MEXKTaJIaKTHUECKOH cpeJie; NIBUKEHUSI HeOECHBIX Tell, SBOJIIOIMHY 3BE3/1 U BeeneHHol;

MPOBOANTh HCCIICJOBAHHE 3aBHUCUMOCTEH (M3MUECKUX BEIUYHH C HCIOJIb30BAaHHEM
OpsIMBIX U3MEPEHHM, MPU HSTOM KOHCTPYHUPOBATh YCTAaHOBKY, (UKCHUpPOBATH pPE3yJIbTaThl
MOJTyYEHHOW 3aBUCUMOCTH (DU3MYECKUX BEIMYMH B BUIEC TPapUKOB C YIETOM aOCOTIOTHBIX
MOTPEIIHOCTEeNH U3MEPEHUL, 1eNaTh BHIBOIBI 110 Pe3ybTaTaM UCCIIEOBAHMUS;

MPOBOANTh KOCBEHHBIE W3MEpEHUs (U3MYECKHX BEIMYWH, IMPU ITOM BBIOUPATH
ONTUMAJBHBIA METOJI W3MEpEHUs, OLIEHWBATh a0COJIOTHBIE U OTHOCUTENbHBIE MOTPELUIHOCTU
TPSIMBIX ¥ KOCBEHHBIX U3MEPEHHIA;



MIPOBOJIUTH OMBITHI MO MPOBEPKE MPEI0KEHHON THIOTE3bI: JIAHUPOBATh IKCIIEPUMEHT,
coOMpaTh IKCIEPUMEHTATHHYIO YCTAHOBKY, aHAJIM3UPOBATh MOJIYYCHHBIC PE3YJIbTAThl U JIeNIaTh
BBIBOJ] O CTaTyCE MPEI0KEHHON TUIIOTE3HI;

ONUCHIBATh METObI MOJYYEHUS HAYYHBIX ACTPOHOMUYECKUX 3HAHUH;

coOnroaTh mpaBuia OE30MaCHOTO Tpyda NpH TPOBEACHHHM HCCIEAOBAHUNA B paMKax
y4eOHOTO  JKCIIEPUMEHTA, TMpPaKTUKyMa MW  y4eOHO-MCCIIENOBATEILCKOM H  MPOCKTHOM
JESTEIILHOCTH C UCIOJIb30BaHUEM U3MEPHUTENbHBIX YCTPOUCTB, M TAO0OPaTOPHOTO 000PYAOBAHNUS;

pemarhk pacuéTHBIC 3a7a4M C SBHO 33JJaHHON U HESBHO 3aJaHHOW (PU3UIECKON MOJICIIBIO:
HA OCHOBaHWHW aHaIM3a YCJIOBHS BBIOMPATh (PU3NYECKUE MOJIENH, OTBEYANOIINE TPeOOBAHUSM
3a/1auu, TPUMEHATH (OPMYIIBI, 3aKOHBI, 3AKOHOMEPHOCTH M MOCTYJIATH (PU3NUECKUX TEOPHH TpH
MCIIOJIb30BAHUM MAaTEMaTUYECKUX METOJOB PEIICHUS 3a/]a4, IPOBOJAUTH Pacu€Thl HA OCHOBAaHUU
HMMEIOLIUXCA JaHHBIX, AHATU3UPOBATH PE3YJIbTAThI U KOPPEKTUPOBATH METO/IbI PELICHHS C YUETOM
MOJIYYeHHBIX PE3YJIbTATOB;

pemaTh KadyeCTBEHHBIC 3a7a4d, TpeOyronue MpUMEHEHUST 3HAHUN W3 Pa3HBIX pa3/esioB
Kypca (M3HWKH, a TaK)KE MHTETpallid 3HAHWUH W3 JAPYruX MPEIMETOB €CTeCTBEHHO-HAYYHOTO
[UKJIA: BBICTPAMBaTh JIOTUYECKYIO IIEMOYKY PACCYKICHUW C OMOpOM HAa M3YYEHHBIC 3aKOHHBI,
3aKOHOMEPHOCTH U (PH3UYECKHE SIBIICHUS;

WCIIOIb30BaTh TEOPETHUECKHE 3HAHUS NIl OOBSICHEHHsS] OCHOBHBIX NMPUHIIUIIOB PAaOOTHI
WU3MEPUTENbHBIX TPHOOPOB, TEXHUYECKUX YCTPOUCTB U TEXHOJIOTUYECKUX MTPOIIECCOB;

MIPUBOAUTH TIPUMEPHI BKJIaJa POCCUUCKUX M 3apyOeKHBIX yUEHBIX-(DU3UKOB B Pa3BUTHE
HAyKH, B 00BSICHEHNE TIPOIECCOB OKPYKAIOIIETO MHUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTHUH;

aQHATM3UPOBAThH U OLIEHUBATH MOCJIC/ICTBHS OBITOBOM W NMPOM3BOJICTBEHHON JIEATEILHOCTH
YelI0OBeKa, CBSI3aHHOW ¢ (PM3UYECKUMH MPOIECCAMHU, C MO3HUIUNA YKOJOTHUECKON 0e30MacHOCTH,
MPEJCTAaBICHUN O paIllMOHAJIBLHOM IPUPOAOINOIB30BaHUM, & TAKXKE PAa3yMHOM HCIOJIb30BAaHUH
JTOCTHIKEHUH HAYKW U TEXHOJIOTUH JJIs JaIbHEHIIIETO Pa3BUTHS YEIOBEYECKOTO OOIIECTRA;

MPUMEHATh Pa3IUYHbIC CIIOCOOBI pabOTHI ¢ MHpOpMaINUe (HU3UIECKOTO COACPKAHUS C
UCIIOJIb30BAaHUEM COBPEMEHHBIX HMH()OPMAIMOHHBIX TEXHOJOTHMA, MPU ITOM HCIIOJIB30BaTh
COBpeMEHHbIC WH(OPMAIMOHHBIE TEXHOJOTHUU IS TIOMCKA, MEpepadOTKU W TMPEIbABICHUS
yueOHOM ¥ HAYYHO-TIOMYJSIPHOW WHQPOpPMAIMK, CTPYKTYPUPOBAHHS ¥ HWHTEPIPETAIUH
uHpopMaInuy, TONYYEHHONM W3 Ppa3IMYHbIX HMCTOYHUKOB, KPHUTHYECKH aHAIM3UPOBATH
MOJTy4aeMyr0 HH(POPMAITUIO U OLIEHUBATH €€ TOCTOBEPHOCTh KaK Ha OCHOBE UMEIOIIUXCS 3HAHHIA,
TaK ¥ Ha OCHOBE aHaJIM3a NCTOYHHMKA WH(OpMAIUu;

MPOSIBIATh,  OPraHU3ALMOHHBIE M TO3HABaTEJIbHbIE YMEHUS CaMOCTOSITEIBHOTO
npuoOpeTeHuss HOBBIX 3HAHUKW B  TIPOIECCE  BBIMOJHEHHUS] TPOCKTHBIX H  y4eOHO-
HCCIIEIOBATEILCKUX PadoT;

paboTarh B IPyIIIe ¢ UCIIOJHEHUEM PA3IMYHBIX COIIMAIBHBIX POJICH, TIIAHUPOBATH PadOTy
CPYIIbI, PAallMOHATIBHO PACHPEACNATh NEATeIbHOCTh B HECTAHJIAPTHBIX CUTYALMSIX, aJ€KBAaTHO
OIICHUBATDH BKJIAJ KXKIOTO U3 YYACTHUKOB TPYIIIHI B PEIICHUE paCCMAaTPHUBAEMON MPOOIIEMBI;

MpOSIBIIATh ~ MOTHBALMI0O K  Oyaymied  mpodeccHoHANbHON — MEATENbHOCTH 10
CIENUATBLHOCTSM (PU3UKO-TEXHHUECKOTO MPODUIISL.



TEMATHUYECKOE INTAHUPOBAHUE
10 KJIACC

KomnuectBo yacos

. OnexkTpoHHble  (UU(POBBIE)
Ne /it HanmenoBanue pa3aenoB U TeEM IPOTrpaMMBI Beero KoHTpoJbHbIE [TpakTnueckue 0GPA30BATEITBHBIC PECYPCHI
paboThI paboThI
Pasnen 1. HAYUHBIM METO/I [TIO3HAHU S IIPUPO/IbI
. bubnuoteka IHOK
1.1 Hayunslii MeTOZ O3HAHUS IPUPOLBI 6 https://m.edsoo.ru/fl 6b68d7
HWroro no pazneny 6
Paznen 2. MEXAHUKA
bubnmoreka [HOK
2.1 Kunewaruia 10 ! https://m.edsoo.ru/f16b68d7
bubnunoreka 1HOK
22 Hunamuia 10 https://m.edsoo.ru/f16b68d7
" bubnuoteka OK
2.3 Cratuka TeEpAOrO TENA > ! https://m.edsoo.ru/fl 6b68£1l7
2.4 3aKOHBI COXPAHEHUS! B MEXaHUKE 10 1 Etptlgg'lj/ﬁeelilasoo wfleb 68](_1[70 K
Wroro no pazgeny 35
Paznen 3. MOJIEKVYJISIPHA ST ®U3UKA U TEPMO/IMHAMUKA
. bubnuoteka [HOK
3.1 OCHOBBI MOJIEKYJISIPHOKUHETUYECKOU TEOPUHU 15 1 https://m.edsoo.ru/f1 6b68d7
bubnunoreka 1HOK
32 Tepmonunamuka. TenaoBble MaIIUHbI 20 1 https://m.edsoo.ru/fl 6b68d7
33 ArperaTHble  COCTOSHMSI  BELIECTBA. das3oBrie 14 1 Bbubnnoreka HOK
) nepexobl https://m.edsoo.ru/f16b68d7
Wroro no pazneny 49
Paznen 4. DJIEKTPOIAMMHAMUKA
4.1 DneKTpruYecKoe moie 24 1 bubmorexa HOK

https://m.edsoo.ru/f16b68d7




. . bubnuoreka HOK
4.2 [TocTOAHHBIN NEKTPUUECKUN TOK 24 https://m.edsoo.ru/fl 6b68d7
bubnmmoreka IHOK
4.3 ok B pasHiHEIX cpejax 6 https://m.edsoo.ru/f16b68d7
Uroro no pazgeny 54
Pasnen 5. PUSMUYECKU ITIPAKTUKYM
. bubnuoreka HOK
> DH3MYCCKHH NpAKTHEYM 16 16 https://m.edsoo.ru/f16b68d7
Wroro no pazgeny 16
P 10 bubnuoreka HOK
C3CPBHOC Bpenit https://m.edsoo.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




11 KJIACC

KonnuecTtBO yacoB

No mi/mt HaumeHnoBaHue pa3iesoB U TeM IPOrpaMMBbl K I1 ITIEKTpOHHbIE  (pPOBEIE)
> pasn porp Beero OHTPOJIbHBIE paKTHYECKHE 0GPA3OBATEITBHBIE PECYPCHI
paboThI paboThI
Paznen 1. DJIEKTPOJIMHAMUKA
Bbubmnoreka 1HOK
L1 MarautHoe none 14 https://m.edsoo.ru/39859¢f1
1.2 DJIEKTpOMArHuTHAs MHYyKIHS 13 1 }]?ggjsj'l;l/(r);e;;oo /3985 9%31(
Wtoro no paszneny 27
Pasznen 2. KOJIEBAHU A Y BOJIHbI
2.1 Mexannueckue KoneOaHus 10 Eggsz(rﬁee?soo /3985 9].231(
2.2 DIIeKTpOMarHUTHBIE KOJIeOaHuUs 15 Egggl;l/ﬁeeilzoo /3985 ;égK
2.3 MexaHnyeckue U 3J€KTPOMATHUTHBIE BOJIHBI 10 1 Eggsz(rﬁee?soo /3985 ;'EEK
bubnmoreka [HOK
24 Onruka 25 ! https://m.edsoo.ru/39859¢f1
Wtoro no paszneny 60
Pasznen 3. OCHOBBI CITEITMAJIbHOM TEOPMM OTHOCUTEJILHOCTU
Bbubmunoreka 1HOK
3.1 Ocroer CTO > ! https://m.edsoo.ru/39859¢f1
Uroro no pazneny 5
Paznen 4. KBAHTOBAS OU3UKA
. bubmuorexa [HOK
4.1 KopmyckyisipHO-BOJHOBOM 1yaiu3m 15 hitps://m.eds00.ru/39859¢f1
Bbubmnoreka 1HOK
4.2 Pu3mKa aroma > https://m.edsoo.ru/39859ef1
43 ®u3nMKa aTOMHOTO Spa MW DJIEMEHTaAPHBIX 5 bubnuortexa [HOK
' YaCTHII https://m.edsoo.ru/39859¢f1
Wroro no pazpeny 25




Pasznen 5. OJIEMEHTBI ACTPOHOMMHN N1 ACTPODPU3UKH

bubmnoreka 1HOK
5.1 DJeMeHTHl aCTPOHOMUU M aCTPOPHU3IUKU 12 https://m.edso0.ru/39859¢f1
Uroro no pazneny 12
Pazzen 6. DU3MYECKUI [TPAKTUKYM
. bubmuorexa [HOK
6.1 DH3HICCKHH NPAKTHIYM 16 16 https://m.edsoo.ru/39859¢f1
Wtoro no paszneny 16

Pasznen 7. OBOBILIAIOIEE IIOBTOPEHUE

Cucremaruzanus 1 0000IIEHHE MTPEIMETHOTO

71 coaepKaHus Hu onbITa JIeSITEILHOCTH, 15 Bbubanoreka HOK
' nproOpPEeTEHHOTO0 MPU U3YUYEHUH Kypca (pU3uKu https://m.edsoo.ru/39859¢f1
10 — 11 kaccoB
Uroro no pazneny 15
PesepBHOE Bpems 10 bubamorexa LOK

https://m.edsoo.ru/39859¢f1

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 4 16




I[TOYPOYHOE IIJTAHUPOBAHUE

10 KJIACC
KonnuecTBo yacos
No Tema Vboka K 0 Hara DIIEKTPOHHBIE udpoBsie
/1 M Bcero OHTPOJIEHBIC paKkTHIeCKne U3y4YeHUs o0Opa3oBaTenbHbIC PECYPCHI
paboThI paboThI
1 @usznka — (¢yHIAMEHTaIbHAs HayKa o 1 bubnuotexa [HOK
IpUPOJIe https://m.edsoo.ru/1beef346
) Hayunblii MeTom mMO3HaHWST W METOJbI 1 Bbubnnoreka HOK
ucclieToOBaHMsl (PU3HUECKUX SBICHUN https://m.edsoo.ru/3a7fde29
K
S O bubmorera LOK
PHPO/IBL. a https://m.edsoo.ru/34c49931
HKCHEPUMEHT B (DU3UKE
4 Crioco0b1 n3Mepenus GU3NIeCKUX BeIHuuH | | bubmorexa LOK
p https://m.edsoo.ru/ca2def03
AbcomoTHas u OTHOCHUTEJbHAs
5 MOTPEUIHOCTH  M3MepeHMid  (usnyeckux | 1 bubmorexa LOK
P P https://m.edsoo.ru/7f18fda3
BEJIMYMH
MopenupoBanue B ¢usuke. Poas u Mecto
6 ¢u3ukn B (POPMHUPOBAHUU COBPEMEHHOM 1 bubnuotexa [HOK
Hay4YHOW KapTUHBI MHUpPA, B MPAKTUUECKON https://m.edsoo.ru/eabbded1
eITeIbHOCTH IO
Mexanuueckoe  apmwkeHue.  Cucrema
7 oTcUeTa. OTHOCUTENBHOCTH 1 bubnmmoreka HOK
MEXaHU4ecKoro nBwxkeHus. Ilpsamas wu https://m.edsoo.ru/e9a52{02
oOpaTHas 3a/1a4yu MEXaHUKH
Pagnyc-BekTop maTepuanbHOW TOYKH, €0
] IIPOCKLUU Ha OCU KoopAuHAT. Tpaekropus. 1 bubnuotexa [HOK
[Tepememenue. Ckopocts. Ux nmpoeknyu Ha https://m.edsoo.ru/30a108a5
OCH KOOpJIMHAT
Pa I K .
9 | Fpaguiccroc omucarne  pasioveprioro | 1 bubmorera LOK
P - p p https://m.edsoo.ru/89ba7190
MPSIMOJIMHEHHOTO JBUKCHUS




CroxeHne TEepeMEIIeHUH U CKOPOCTEH.

bubnmmoreka LHOK

10 Pemenwne 3amaq https://m.edsoo.ru/761d18aa
| Famouepuce e, Mrvoneuas Bamoress 10K
p ' p - P https://m.edsoo.ru/a99549a7

JIBUKCHHE C TIOCTOSTHHBIM YCKOPEHUEM

12 I'paduueckoe onucanue MPSIMOJIMHEHHOTO bubnuotexa [HOK
JIBIDKEHUS C TIOCTOSIHHBIM YCKOPEHUEM https://m.edsoo.ru/b7560bbf
CBoOomHOEe [MaJcHUeE. Yckopenue

13 CBOOOTHOTO MajicHus. 3aBUCUMOCTh bubnuoreka [HOK
KOOPJMHAT, CKOPOCTH, YCKOpPEHUS OT https://m.edsoo.ru/f738109c
BPEMEHH U UX TpaduKu

14 JIBI>KeHHe Tena, OpOIIEHHOTO MO/ YITIOM K bubnuotexa [HOK
TOPU30HTY https://m.edsoo.ru/71cbb4f5
KpuBonunuelinoe neukenue. [[BukeHne mno

o | oo Voo s e 1o

p ’ PHO ) https://m.edsoo.ru/33196fbe

[lenTpocTpeMurenpHOe " MOJTHOE
YCKOpEHHe

16 KontponbHas paborta o TeMe bubnuoteka [HOK
"Kunemaruka" https://m.edsoo.ru/1242{32¢
IlepBbiif 3akoH HproroHa. MHepuuanbHbie

17 CUCTEMBI oTcuéra. [TpunImn Bbubnnoreka HOK
OTHOCHUTEIILHOCTH lanunes. https://m.edsoo.ru/5a9e4a64
HeunepuuanbHbie cucTeMbl OTCUETA

18 Cuna. PaBHozeiicTByromas cuia. Bropoit Bbubnnoreka HOK
3akoH Herotona. Macca https://m.edsoo.ru/141d3837

19 B3aumoneiicteue Tten.  Tpetuid  3aKoH Bubnuoreka LHOK
Hrrorona https://m.edsoo.ru/57dba505

20 [Ipunmun cynepno3unuu cwi. Pemienue bubnuoteka HOK

3aa4 Ha MIPUMCHCHHUC 3aKOHOB Hrrotona

https://m.edsoo.ru/bdf997{b




3akoH BCEMHPHOI'O TATOTCHHUA.

bubnmoreka LHOK

21 3KBI/IB8.)I?HTHOCTB rPaBUTALMOHHON U https://m.edsoo.ru/9aba2ba
WHEPTHON Macchl
2 Cuna TSDKECTH M yCKOPEHHE CBOOOIHOTO bubnuoteka [HOK
MaJCHUS https://m.edsoo.ru/22757f26
23 5(]:312/I XéifngHLII;e6eC§§IXHHKT)ZH II/I'[e BI;‘Il); bubmotexa HOK
Y yr ) p https://m.edsoo.ru/11abfa0a
KoCcMU4ecKasi CkopocTb. 3akoHbl Keruepa
bubnunoreka LHOK
24 Cuna ynpyrocrtu. 3akoH ['yka. Bec tena hitps://m.edsoo.ru/0ac2cds4
Cuna tpenus. [Ipupoaa v BUIbI CUIT TPEHHUSL. bubnuoteka HOK
25 JIBM>KeHHE B KUIKOCTH W ra3ze ¢ y4€ToM https://m.edsoo.ru/1fa86499
CHUJIBI COIIPOTUBIICHUS CPEIBI https://m.edsoo.ru/2cb29676
2% HaBnenune. ['mapocratudeckoe aBiiCHUE. Bbubnnoreka HOK
Cuna Apxumena https://m.edsoo.ru/a28aa7ad
AOGCOIIOTHO TBEpIIOE TEJNO. bubnmoreka [HOK
27 [ToctynarenbHoe u BpalllaTeIbHOE bubnuoteka HOK
JBMKEHHE TBEPJOTO Tela https://m.edsoo.ru/2b95d57e
28 MoOMEHT CHJIbl  OTHOCHUTEIBRHO  OCH bubnunoreka LHOK
BparnieHus. [1nedo cubl https://m.edsoo.ru/653d3459
CrnosxeHue cuil, MPUIOKEHHBIX K TBEPIOMY
29 Teny. llenTp TsbkecTH Tenma.  YcinoBus bubnuotexa [HOK
paBHOBecHsl  TBepaoro  Tema.  Buasl https://m.edsoo.ru/9aa79a7d
paBHOBECHS
bubnunoreka LHOK
30 Pemenue 3ana4 https://m.edsoo.ru/dc1caacO
31 Kontponbras pabora mo teme "J[unamuka. bubnuoteka [HOK
Cratuka TBeporo tena' https://m.edsoo.ru/9f5a574c
NMnynsc mMaTepHaqbHOM TOYKH, CHCTEMBI
3 MarepualibHbIX  TOoYeK. lLleHTp  macc bubnuoteka [HOK

CUCTEMbI MaTepUaAIbHBIX TOUYEK. Teopema o
JBWKEHUH IIEHTPaA Macc

https://m.edsoo.ru/4bb8294b




I/IMHy.]'II)C CHJIBI U HU3MCHCHHC HMITYJbCa

bubnmoreka LHOK

33 Tena. 3aKOH COXpaHEHHUS  HMMITyJbCa.
p Y https://m.edsoo.ru/13f0a221
PeakTuBHOE IBUXKECHUE
MoMEHT uMIyapca MaTe€pUATIBHONW TOYKH.
34 Ipe CTaBJIeHIz,e 0 cox EII)HCHI/II/I MOMEHTa bubmmorexa HOK
pea p https://m.edsoo.ru/d6532eb9
MMITYJIbCA B IIEHTPAIbHBIX MOJISIX
35 Pemenne 3anau bubmorexa LOK
g https://m.edsoo.ru/f7706d63
PaGora cunbl Ha MaloM M Ha KOHEYHOM
36 TepeMeIIeHUH. I'paduueckoe bubnuoteka [HOK
npeaCcTaBiIeHue PadoThl CHIIBl. MOITHOCTh https://m.edsoo.ru/913974c7
CHJIBI
Kunernueckas »sHeprus. Teopema 00
37 W3MEHEHUU KHHequeCKoﬁ ’ SHEPrUU bubmmorexa HOK
. p https://m.edsoo.ru/9a5e2e74
MaTepuaIbHONU TOUKH
[loreHunanpHple U HEMOTEHIMAJbHBIC
38 CHUJIBI HHOTGHI_II/IaJIBHaH JHE I‘I/IHH Bropasa Eubmioreia HOK
' privt. p https://m.edsoo.ru/554bafcc
KOCMHUYECcKasi CKOPOCTh
Tperbst kocMuueckas CKOpocTh. CBs3b
a00Thl  HEMOTEHIHUANBHBIX  CHJI  C
39 fIBMeHeHI/IeM MeXI;HquCKoﬁ SHEPIruu bubmorexa LIOK
p https://m.edsoo.ru/f57b4e01
CUCTeMBl  Tel.  3aKOH  COXpPaHEHUs
MEXaHUYECKOU SHEPTUU
Yopyrue u He e CTOJKHOBEHHUS.
40 Y% E]Z;EEHI/IC be iniif{ g HaeaJIbHOU Eubmioreia LOK
p pHY https://m.edsoo.ru/f30f43b6
KHUJKOCTU
Kontponbnast pabora mo Teme "3aKOHBI bubnuoteka [HOK
41 "
COXpaHEHHS B MEXaHHUKE https://m.edsoo.ru/474e7c4a
PazBuTne nmnpencraBieHuii 0 mOpuUpoae
bubnuoreka OK
42 ternoTel. OcHoBHblE mnonokeHus: MKT. 1

Juddysus. BpoyHoBckoe ABHKEHHE

https://m.edsoo.ru/b0a4445f




Crpoenne ra3o00pa3HbIX, JKUIKUX U

bubnmoreka LHOK

43 TBEPABIX _Tell. Xapakrtep JABUXKCHUSA U hitps://m.edsoo.ru/c44d02¢2
B3aMMOJICIICTBHS YaCTHI] BEIlleCTBA
44 yjﬁzzecﬁBopangszechO; eKyj}Io(ca}rToOﬂl\I/I{(l){z);; Eubmioreia HOK
' https://m.edsoo.ru/c5b72ab7
ABorazipo
45 Temneparypa. TemoBoe  paBHOBECHE. bubnuoteka HOK
[xana [enbcus https://m.edsoo.ru/0070d493
bubnunoreka LHOK
46 Pemenue sanad https://m.edsoo.ru/153 1aba5
. bubnuoteka LHOK
47 WneanbHsiii ra3. ['a30BbIe 3aKOHBI https://m.cdsoo.ru/1deb2367
48 YpaBHeHue MenneneeBa-Kianeiipona. bubnmoreka HOK
Pemenue 3amay https://m.edsoo.ru/8d12¢328
49 AGcooTHas TeMIieparypa. 3akoH bubnuoteka [HOK
JlanmeToHa https://m.edsoo.ru/14e02d1f
50 M3omnponeccel B HMAeanbHOM rase C bubnuotexa [HOK
MTOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA https://m.edsoo.ru/68878d51
51 gggg) H(:I egé(:oeB' U30Te MEPCHC?;(J)T:: I/Iae bubmmorexa HOK
pbort ' pMa, pa, https://m.edsoo.ru/1344327b
n3obapa
bubnmmoreka LHOK
>2 OcrogHoe ypasHenne MKT https://m.edsoo.ru/c8094721
bubnunoreka LHOK
>3 Pemenue 3anad https://m.edsoo.ru/10265a05
CBs3b a0COIIOTHOM TeMIepaTypbl
54 TepMOHHHaMI{quKOH CI{CTGMH co cpeHen https://m.edsoo.ru/c38af875
KMHETUYECKOM SHEprueil mocTynareiabHOro
TETJIOBOTO JABM)KCHUS €€ 4aCTHIl
55 O06o001IeHre U CUCTEeMaTU3aIMs 3HaHUH 110 bubnuoreka [HOK

TeMme "OcHoBel MKT"

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




Kontponbnas padora mo teme "OCHOBBI

bubnmmoreka LHOK

56
MKT" https://m.edsoo.ru/13adad59
TepMmoanHaMuueckass cucTeMa. 3ajJaHue
BHEIIHUX ycnoBuil nia  TJ[  cuctemsl.

57 BuemHre ©  BHYTpEHHHE IapaMeTpBl. bubnuotexa [HOK
[Tapamerper TJI cuctembl Kak cpeaHue https://m.edsoo.ru/5f8d38a3
3HAUEHUS! BEIWYHH, ONHMCBHIBAIOIIMX €€ Ha
MHUKPOCKOIIMYECKOM YPOBHE
Hynesoe Hayajo TEPMOJIMHAMUKH.

58 CZMOH OM3BOJIbHAS GJI;:(C&HI/IH T bubmmorexa HOK

P P 1 https://m.edsoo.ru/8ec51210
CHCTEMBI K TETJIOBOMY PaBHOBECHIO
Mopens UJICATBHOTO rasa B
59 T fqo I/IHaMI/IKé[ YcnoBus IpUMEHUMOCTH bubmmorexa HOK
pMoA ' P https://m.edso0.ru/29355001
ATON MOJIETN
VYpaBuenue MenpaeneeBa-Knanelipona wu bubnuoteka HOK

60 .

BBIpQ)KEHUE JUIsI BHYTPEHHEN YHEPTUU https://m.edsoo.ru/bal178d0
BelpaxxeHue s BHYTPEHHEH JHEPruu

61 OJTHOATOMHOTO HUJEeaJILHOTO rasa. Bbubnnoreka HOK
KBasucratnueckue U HECTAaTHYECKHE https://m.edsoo.ru/ac5cacl5
MIPOLIECCHI
DnemeHTapHas paboTa B TEPMOJIUHAMUKE.

62 BBI‘-II/ICJIGHI:/IG agon,l nor an:HKHH olecca bubmmorexa HOK

P p yrpon https://m.edsoo.ru/741d5738
Ha pV-nuarpamMmme
Termonepenaya Kak Ccrnocod H3MEHEHHUS
63 BH eH}II)eI:fI[ sHeprun TJI cucrembr 06e3 bubmmorexa HOK
YP p https://m.edsoo.ru/3d734561
COBEpIICHUs pabOThI

64 Konsekmusl, TETUIOMPOBOAHOCTb, Bbubnnoreka HOK
U3ITy4YeHUE https://m.edsoo.ru/157b54cd
KonuuaectBo TennoTel. TermmoéMKoCcTh Tena.

65 VaenbHas W MoOJISIpHass TEIIOEMKOCTH Bbubnnoreka HOK

BCIICCTBA. Y,Z[GJIBHaSI TCILJIOTAa CTOopaHusA
TOIIJIMBa

https://m.edsoo.ru/7ba67355




Pacuér  kommyecTBa  TEMJIOTHI  MpH

bubnmmoreka LHOK

66 TEeIuIonepeiaue https://m.edsoo.ru/1db5ad4e
67 [Tonatne 00 anmabaTHOM  mpoIecce. bubnuotexa L[IOK
[TepBrbIit 3aKOH TEPMOAMHAMUKHI https://m.edsoo.ru/d8098824
go | ommecmo e paors o e N
yIp P https://m.edsoo.ru/b047alcd
CHCTEMBI
Btopoii 3akOH  TEepMOIMHAMUKH ISl
69 PaBHOBECHBIX u HEPaBHOBECHBIX bubnuotexa [HOK
nporieccoB. HeoOpaTUMOCTh TIPUPOTHBIX https://m.edsoo.ru/c6f4f464
IPOIIECCOB
70 [IpuHIMIIBI [EWCTBUSI TEIUIOBBIX MAIlIUH. Bubnuoreka HOK
KIIJ https://m.edsoo.ru/2e945513
71 Maxkcumansnoe 3Hauenne KIIJ[. Iukn bubnmmoreka HOK
Kapno https://m.edsoo.ru/fe3857b9
bubnunoreka LHOK
2 Pemenue 3anad https://m.edsoo.ru/b3efal 8b
py | wneme, senomams oo 10k
. . https://m.edsoo.ru/9867aaa7
3arpsi3HEHUE OKPYKAIOMIEH Cpelibl
bubnmmoreka LHOK
4 Pemenne sanay https://m.edsoo.ru/c8c70432
js | Soaomene n coewaricanus st o oo 1ok
" PMOA ’ https://m.edsoo.ru/28d62b3f
MAIIHHbI
76 KoHnTponbHas pabota o TeMe bubnuotexa HOK
"TepmonnHamuka. TenaoBsie MallIuHbI" https://m.edsoo.ru/1b6e26¢5
77| Hemapente n sunerste. Yconan rentons bubmorera LOK
p e https://m.edsoo.ru/6f8e6777
mapooOpa3oBaHus
73 HacelllieHHbIE W HEHACHIILIEHHBIE IapBhl. Bbubnnoreka HOK

KauecTBeHHass 3aBUCMMOCTH IIJIOTHOCTH H

https://m.edsoo.ru/f5¢c17d02




JTaBIICHUS HaCHIIIIEHHOTO napa OT
TeMIIepaTypbl, HX HE3aBUCUMOCTb OT
00bEMa HACBIIIEHHOTO TIapa. 3aBUCUMOCTh
TeMIIepaTypbl KHUIEHUS OT JaBJCHUS B
JKHJKOCTH

Brnaxnocts Bo3myxa. AOcomtoTHas U

bubnmoreka LHOK

7 OTHOCHUTEIbHAS BIAKHOCTh https://m.edsoo.ru/30ebbb79
bubnunoreka LHOK
80 Pemenue sanad https://m.edsoo.ru/18e95f3
S1 | avopmwie 1em. Amsorpomun cnoficr bubmiorera LIOK
’ https://m.edsoo.ru/20a88a03
KPUCTAJIJIOB
32 [InaBneHue u KpucTauM3anus. Y AelbHas Bbubnnoreka HOK
TeruioTa riasiaeHus. Cyonumanus https://m.edsoo.ru/6ee91e9f
gy | Bk g e e B 1ok
- ABun "4 - e https://m.edsoo.ru/dalaab10
ynpyrux aeopmanuit
84 I}Sg Holiie TeﬂaCLL[APIIf:; P;/?OHI/;I;EHK:;;?(;IBHE bubmorexa LIOK
PABIX T P https://m.edsoo.ru/7ba5Sedf2
KoJe0aHUi 9acTHUIl BEIIeCTBa
85 [IpeoOpa3oBanue »sHeprun B  (Ha30BBIX bubnuotexa [HOK
nepexojiax https://m.edsoo0.ru/97a0672f
bubnmmoreka LHOK
86 YpaBHEHHE TEIJIOBOTO OaaHca hitps://m.edsoo.ru/ab1521b
bubnunoreka LHOK
87 Pemenue 3ana4 https://m.edsoo.ru/8ab7f40d
[ToBepxHOcTHOE HaTsKeHHE. KanuispHble
38 ABJICHUS. JlaBlleHHE IIOJ HCKPUBJICHHOU bubnuotexa [HOK

MMOBEPXHOCTHIO JKAIKOCTH. dopmyna
Jlaruiaca

https://m.edsoo.ru/b42f1197




O0001IeHre ¥ cucTeMaTU3alusl 3HAHUN 110

bubnmoreka LHOK

89 TeMe AI‘peFaTHBIe"COCTOSIHI/ISI BEIIIECTBA. hitps://m.edsoo.ru/0b52575¢
®Da30BbIC MEPEXOIBI

90 Kontponbnas pabora o reme "ArperatHbie bubnuoteka [HOK
cocrosiHus BemecTBa. ®a3oBbie MEpPexo bl https://m.edsoo.ru/7dc2a739
OnekTpu3anusl Tel ©u €€ MPOSIBICHUS.

91 DJIEKTPUYECKU I 3apsi. JBa BUIA Bbubnnoreka HOK
INEKTPUYECKUX 3apsnoB. lIpoBomHUKH, https://m.edsoo.ru/1aff445f
JMBJIEKTPUKY U TOJTYITPOBOIHUKI

9 DJIEMEHTapHbIA  AJIEKTPUYECKUA  3apsl. bubnuoteka HOK
3aKOH COXpaHEHHUs AIICKTPUUYECKOT0 3apsiia https://m.edsoo.ru/f49afd24

93 B3aumogeiicteue  3apspoB.  Todeunsle bubnuotexa [HOK
3apsnbl. 3akoH Kymona https://m.edsoo.ru/445b7746

bubnmmoreka LHOK

94 Pemenwne 3amaq https://m.edsoo.ru/6b87ec5a

https://m.edsoo.ru/08fc19bc

95 DnekTpuyeckoe mnojie. Ero pgeiictBue Ha Bbubnnoreka HOK
ANEKTPUUYECKUE 3aPSIIbI https://m.edsoo.ru/05c6bfal
Hanpsk€HHOCTD  DIIEKTPUYECKOrO  IOJIA.

96 [IpoOneIit 3apsia. JInHuKM HanpsKEHHOCTH bubnuoteka [HOK
anekTpuueckoro  mons.  OgHOpoAHOE https://m.edsoo.ru/3dac6957
AIIEKTPUYECKOE T0JIe

e S e—

) H https://m.edsoo.ru/80021447
HanpsHKeHHe
8 | mexrpocrammaeckon  mone. Toremian bubmorera LOK
P ' H https://m.edsoo.ru/af5fa389
AIEKTPOCTATUYECKOTO MOJIS
CBsi3p HaIpsHKEHHOCTH TMOJS M Pa3HOCTHU EHboTexa ITOK
99 [IOTEHUUAIOB U1  BJIEKTPOCTAaTUYECKOTO

IOJIA

https://m.edsoo.ru/df7a6838




[IpyHIMI Cyneprno3uluu ANEKTPUUYECKUX

bubnmmoreka LHOK

100 noJiei https://m.edsoo.ru/Ocfeda6c
bubnmnoreka OK
101} Pemenue 3anau https://m.edsoo.ru/SaS82563
102 [Tone Toueunoro 3apsiaa. [lone paBHoOMepHO bubnuoteka HOK
3apsKEHHON cepsl https://m.edsoo.ru/b297b5c3
5| e oo pocnors 10 oty e
5eCKOHCTHOMN TI0CKOCTH https://m.edsoo.ru/f7a665¢ee
104 [IpoBOIHUKHK B 3JIEKTPOCTATUYECKOM IIOJIE. bubnmoreka HOK
YcnoBue paBHOBECHS 3apsIOB https://m.edsoo.ru/32405eab
105 JMPNeKTpUKH HU  TOJYNPOBOJAHUKH B bubnuoteka HOK
AJIEKTPOCTATUYECKOM I10JI€ https://m.edsoo.ru/060ebab5
06 | T, T oo 1ok
KomHieHCaTOpa https://m.edsoo.ru/845b4173
107 [TapamnensHoe COCIIMHEHHUE bubnuotexa [HOK
KOHJICHCATOPOB https://m.edsoo.ru/d11e8ce7
108 IlocaenoBaTenbpHOE COETUHEHHE Bbubnnoreka HOK
KOHJICHCAaTOpOB https://m.edsoo.ru/1€992920
109 | DHeprus 3apsHKEHHOTO KOHACHCATOpa bubmotexa HOK
https://m.edsoo.ru/73a34f18
bubnmmoreka HOK
110 | Pemenwne 3amau https://m.edsoo.ru/5fb2acb5
https://m.edsoo.ru/27434040
11 JIBrokeHue  3apsSyKEHHOW  4YacTHIbl B bubnmoreka HOK
OJTHOPOJTHOM 3JICKTPUYECKOM I10JIe https://m.edsoo.ru/8341d6ac
112 | Pemienue 3agau
113 O06o001IeHre U CUCTEeMaTU3aIMs 3HaHUH 110 bubnuoreka LHOK

Teme "DneKkTprudeckoe mnojie"

https://m.edsoo.ru/5752603f




KontponbHas paborta o TeMe

bubnmmoreka LHOK

14 "DnexkTpudeckoe nomue" https://m.edsoo.ru/cefe90e9
e
ym https://m.edsoo.ru/233311b5
ANEKTPUYECKOTO TOKA
bubnunoreka LHOK
116 | Ucrounuku toka. Hanpsoxkenue u 9J1C hitps://m.eds0o.ru/0839al 15
117 3akoH Oma g y4yacTKa  IICMH. Bbubnnoreka HOK
DJIEKTPUUECKOE CONPOTUBIICHUE https://m.edsoo.ru/f14{251e
118 | omoponors mpososa o1 évo At Bufmmorexs LOK
FIHOPOZL POBOZ a https://m.edsoo.ru/95fcdf51
TUIONIA/IN TIOTIEPEYHOTO CEUCHUS
119 YaenpHOE  CONPOTUMBIICHUE  BEIIECTBA. bubnmoreka HOK
Pemenue 3amay https://m.edsoo.ru/437f8300
120 IlocnenmoBarensHOE, napasuieNibHOE, bubanoreka HOK
CMELIaHHOE COeTMHEHHNE TPOBOJHUKOB https://m.edsoo.ru/236f7e07
101 Pacuér pa3BeTBIEHHBIX DIJIEKTPUYECKUX bubnuotexa [HOK
neneil. [IpaBuna Kupxroda https://m.edsoo.ru/1794cf37
bubnmmoreka HOK
122} Pemenue sanau https://m.edsoo.ru/3881b469
123 PaGora osmekTpuyeckoro TOka. 3aKOH bubnuoreka [HOK
Jxoymst —Jlenna https://m.edsoo.ru/a3605c5c
bubnmmoreka HOK
124 | Pemenue sanau https://m.edso00.ru/6761bf0f
125 | Temnonan . woumocrs, . memenieva Bubmorera LOK
= ’ a https://m.edsoo.ru/99750a6f
pesucrope
bubnunoreka HOK
126 | Pemerme sanas https://m.edsoo.ru/eb72fc24
127 OJIC u BHyTpEeHHEE COINPOTHUBIICHUE bubnuoteka [HOK

HCTOYHHKA TOKa

https://m.edsoo.ru/72d453af




3akon Owma I MOJaHOM  (3aMKHYTOM)

bubnmmoreka LHOK

128 ANEKTPUUYECKON 1IeTIH https://m.edsoo.ru/221f40fb
bubnunoreka LHOK
129 | Pemenue 3ana4 https://m.edsoo.ru/3580b679
bubnmmoreka LHOK
130" | Mommocts ncrounmka Toxa https://m.edsoo.ru/a0ae51d8
bubnunoreka LHOK
131 | Koporxoe sambikanne https://m.edsoo.ru/546£5632
132 | Konnmencatop B IIeTIH ITOCTOSTHHOTO TOKAa bubnnotexa HOK
A p B I https://m.edsoo.ru/35368f3e
bubnunoreka LHOK
133 | Pemenue sanau https://m.edsoo.ru/4410cef0
134 Pemrenne 3amau mo teme 'IloCTOSHHEBIN Bbubnnoreka HOK
ANEKTPUIECKUH TOK" https://m.edsoo.ru/a7340a29
135 Pemienue 3amau mo Teme "IlocTostHHBIN bubnuoreka [HOK
AIIEKTPUICCKUN TOK" https://m.edsoo.ru/744261b8
136 Pemenne 3amau mo teMme '"IloCTOSHHEBIN Bbubnnoreka HOK
ANEKTPUIECKUH TOK" https://m.edsoo.ru/eb5d4687
137 O06o001IeHre U CUCTEeMaTU3aIMs 3HaHUH 110 bubnuoreka LHOK
teMe "TIOCTOSTHHBIN AJEKTPUIECKUNA TOK" https://m.edsoo.ru/bfd7a050
138 KontponbHas paborta o TEME bubnunoreka LHOK
"TToCTOSIHHBIN PTEKTPUUECKUN TOK" https://m.edsoo.ru/1885ddf1
139 | somocen. Dacerpacestt 1ox B wotame, BuGorexa HOK
= ’ P ’ https://m.edsoo.ru/da794295
CBepXIpOBOJIMMOCTh
140 agcigf;;e;ﬁ:; ofI(;IKTOBB3aII<)SIC{Sg; Xa ez{I bubmnorexa HOK
p P ' pal https://m.edsoo.ru/4b423491
JUTSE DJIEKTPOJIH3a
141 | DnexTpuueckuii Tok B razax. Ilnazma bubmmorexa LOK

https://m.edso0.ru/92d92176




DJIEKTPUUYECKU I TOK B BaKyyMe.

bubnmmoreka LHOK

142
Bakyymubie npubopbl https://m.edsoo.ru/2E+160
. bubnuoreka [HOK
143 | DnexTpuyueckuil TOK B IOIYIPOBOJHUKAX hitps://m.edsoo.ru/ab61c660
bubnmmoreka LHOK
144 | IlomynpoBOAHUKOBBIC TPHOOPHI hitps://m.edsoo.ru/83622200
@u3nueckul  MpakTUKyM 10  TeMe
"U3MepeHue cuiibl TOKa M HANpPSOKEHUS B
LENd TMOCTOSSHHOTO TOKa MPU MOMOIIU
|45 |@HJIOTOBBIX H U(PPOBBIX U3MEPUTEITHHBIX bubnuoteka HOK
npubopoB" win "3HaAaKOMCTBO ¢ HHU(POBOIt https://m.edsoo.ru/5643ea56
naboparopueit mo ¢uszuke. I[Ipumepsr
u3MepeHus: (U3MYECKUX BEIMYUH TMIpH
MOMOIIY KOMIIBIOTEPHBIX TaTYUKOB"
OuU3NYECKM  MNPaKTUKyM 1O  TeMe
146 "N3y4yeHre HEpaBHOMEPHOTO IBUKEHMS C bubnuotexa [HOK
LEBIO onpeeaeHus MTHOBEHHOM https://m.edsoo.ru/f6292f5f
ckopocTH"
@u3nueckul  MpakTUKyM 10  TeMe
"U3mepenue YCKOpPEHHUS npu
MPSIMOJTUHEHOM PaBHOYCKOPEHHOM Eu6moreka ITOK
147 | IBMOKEHUH IO HAKJIOHHOW IIOCKOCTH' WJIH
https://m.edsoo.ru/6960b6ef
"UccnenoBanne 3aBUCUMOCTH MYTH OT P
BpEMEHU npu PaBHOYCKOPEHHOM
nBIOKeHun"
@u3znueckul  MpakTUKyM 10  TeMe
148 "Usmepenue  ycKopeHUss  CBOOOIHOTO bubnuoteka [HOK
nageHus" win "M3ydeHue ABWKEHHS Telna, https://m.edsoo.ru/d1ea2402
OpOIIEHHOTO TOPU30HTAIHHO"
OuU3NYECKM  MNPaKTUKyM 1O  TEMe
149 "N3y4yeHne ABMKEHUSI TENA IO OKPYKHOCTHU bubnuotexa [HOK

C IOCTOSTHHOM 1O MOJYJIFO CKOPOCThIO" MIIH
"UccnenoBanne 3aBUCHMOCTH  IepUoja

https://m.edsoo.ru/bcf53514




oOpaleHnss KOHUIECKOTO MasiTHUKA OT €ro
napameTpoB"

150

@u3znueckul  MpakTUKyM 10  TeMe
"U3MmepeHue paBHOJCUCTBYIOIIEH CHIIBI
IpU JBIKEHUU OpycKa IO HAKIOHHOM
mwrockoctn" wnu "lIpoBepka rumoresbl o
HE3aBUCHUMOCTH BPEMEHH JIBHKEHUS OpycKa
[0 HAKJIOHHOW IUIOCKOCTHM Ha 3aJaHHOE
paccTositHuE OT €ro Macchl”

bubnunoreka HOK
https://m.edsoo.ru/0b34db84
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@uznueckul  MpakTUKyM 10  TeMe
"UccneqoBanue 3aBUCUMOCTH CHII
YOPYTOCTH, BO3HUKAIOIIMX B IPYKUHE M
pe3nHOBOM oOpasiie, OoT ux Aedopmaruu”
nin "M3ydeHue IBUKEHMSI CUCTEMBI Tel,
CBSI3aHHBIX HHTBHIO, TEPEKUHYTON uepe3
nérkuit 61oK"

bubnunoreka HOK
https://m.edsoo.ru/b55b81al
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@u3nueckul  MpakTUKyM 10  TeMe
"Usmepenue koddduimeHta TpeHUs 10
BEJINYMHE YTII0OBOTO kodddurmenHTa
3aBucuMocTtu Frp(N)" unu "UccnenoBanue
IBIKEHUsT  Opycka  TO  HaKJIOHHOMN
MJIOCKOCTH C MePEMEHHBIM
kodpunmrenToM Tpenus" win "M3ydyeHnue
JBH>KEHUS Ipy3a Ha Bajly C TpeHHEM"

bubnmmoreka LHOK
https://m.edsoo.ru/b83b1607
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OuU3NYECKU  MNPaKTUKyM 1O  TEMe
"UccnenoBanue  ycjIOBUM  paBHOBECHs
TBEPAOTO TeJIa, UMEIOIIETO OCh BpalieHus"
n "KoHCTpynpoBaHHE KpPOHIUTEHHOB H
pacuér cun ynpyroctu" unu "U3ydeHue
YCTOMYHMBOCTH TBEPAOIO TEJA, UMEIOLIETO
TIoniaas Onops"

bubnmmoreka LHOK
https://m.edsoo.ru/4a04f4f7
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OuU3NYECKU  MNPaKTUKyM MO  TEMe
"N3mepenune VMITYJIbCa Tena 110

bubnmoreka LHOK
https://m.edsoo.ru/856fb28e




TOpMO3HOMY IyTH" win "M3MepeHnnue Cuiibl
TATH, CKOPOCTH MOJETH AJIEKTPOMOOWISI U
MOIIHOCTA cuiibl Tiaru" wiau "CpaBHEHUE
W3MEHEHUs HUMITyJibca Tella C UMIYJIbCOM
cunel" wim "HccnenoBaHue COXpaHEHHs
UMITyJIbCA IIPU YIPYIOoM B3aumojencTBun"
nnn "M3MepeHne KUHETUYECKOW SHEpPruu
T€Ja 110 TOPMO3HOMY ITyTH"

155

@u3nueckul  MpakTUKyM 10  TeMe
"U3yyeHne M30TEpPMHUYECKOr0 IMpolecca
(peKOMEH1I0BaHO UCII0JIb30BaHUE
nudposoit madoparopun)" nuinn "M3ydeHue
n3oxopHoro mnpouecca" wunu "H3ydenue
n3obapHoro mpomecca" wim "IIpoBepka
YpaBHEHHMsI COCTOSIHUA"

bubnunoreka HOK
https://m.edsoo.ru/e0fe7e07
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@u3nueckul  MpakTUKyM 10  TeMe
"U3mepenue yaenbHOM TeMTOEMKOCTH' UITH
"UccnenoBanue  mporiecca  OCTHIBAHMS
BenrecTna" WA "UccneqoBanue
aguabatHoro mporecca" wunu "H3ydeHue
B3aUMOCBSI3M SHEPTUU MEKMOJIEKYIISIPHOTO
B3aUMOJICHCTBUS M TeMIlepaTypbl KUIICHUS
JKuakocren"”

bubnmoreka LHOK
https://m.edsoo.ru/2{2faa61

157

OuU3NYECKM  MNPaKTUKyM MO  TEMe
"N3y4yeHne 3aKOHOMEPHOCTEW HCHapeHus
xunakocter" wim "M3mMepeHue yaenbHOU
TEIIOTHI TuTaBsieHus Jibaa" unu "U3yuenue
CBOWMCTB  HACBIIMIEHHBIX  MapoB"  WIMK
"N3mepeHne  aOCONIOTHOM  BIAXKHOCTH
BO3[lyXa U OIIEHKa MacChl IMapoB B
nomenienun". M3mepenue kodd¢uimenra
MOBEPXHOCTHOTO HATSKEHUS

bubnunoreka HOK
https://m.edsoo.ru/6bla23b5




158

OuU3NYECKU  MNPaKTUKyM 1O  TeMe
"HaOmroneHue  NIpeBpallieHHs  SHEPTUH
3apsHKEHHOTO KOHJEHCAaTOopa B HSHEPTHUIO
u3nyuyeHus ceeroaunoaa” wnm "M3ydenue
MPOTEKaHUs TOKa B ILENH, COJAepKallen
KOHJieHcaTop" U "Pacnpenenenue
PA3HOCTH MOTEHITMAIOB (HAIPSIKEHUS) TIPH
MIOCJIE0BATEIBHOM COEIMHEHUU
KOHJIEHCATOPOB"

bubnunoreka HOK
https://m.edsoo.ru/ec424377

159

OuU3NYECKU  MNPaKTUKyM MO  TeMe
"HccneagoBaHue CMEIIAHHOIO COEIUHEHUS
pesucropoB" unu "M3mepeHue yaenbHOTO
COIPOTUBIICHUS IIPOBOJHHUKOB" WIn
"HccneqoBanye 3aBUCUMOCTH CHJIBI TOKA OT
HaIpsDKEHUS JIs1 JIAaMITbl HaKaJIuBaHUs "

bubnmmoreka LHOK
https://m.edsoo.ru/2b179d98
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@u3nueckul  MpakTUKyM 10  TeMe
"Habaronenue aeKTposn3a" 1507051
"U3mepeHnue  3apsga  OAHOBAJEHTHOI'O
noHa" win "UccinemosaHue 3aBUCHUMOCTU
CONPOTHUBIIEHUSI  TEPMOpE3UCTOpa  OT
temnepatypbl" wiaum  "CHsATHE  BOJBT-
aMIIEpPHOI XapaKTEpUCTUKU Auoaa"

bubnunoreka LHOK
https://m.edsoo.ru/64b6e901

161

PesepBHBIT  ypoK. O6obmenne  u
cUCTeMaTH3alus  3HaHUH [0  TeMe
"KunemaTtuka"

bubnunoreka LHOK
https://m.edsoo.ru/ed017d93

162

PesepBHBIT  ypoK. O6obmenne  u
cHUCTeMaTH3alus  3HaHUH [0  TeMe
"lunamuka"

bubnunoreka LHOK
https://m.edsoo.ru/3149956b

163

PesepBHBIT  ypoK. O6ob6menne  u
cucreMaTusanus 3Hagui mo reMme "CraTtuka
TBEpAaoro Tena"

bubnunoreka LHOK
https://m.edsoo.ru/0f9752ac




PesepBHBIl  ypoK. O6oOmenne

bubnmoreka LHOK

164 | cucteMmaTH3anys 3HaHI/II/I"H0 TeMe "3akoHnl | 1 https://m.eds0o.ru/6c0dce
COXpaHEHUS B MEXaHHUKE
165 | onovemmarns amssi n0 newt "Ososm | 1 Bumorera LIOK
1 . " https://m.edsoo.ru/de148976
MOJICKYJIIPHOKHHETHYECKON TEOPUH
PesepBHBIT  ypoK. OU606H_I6HI/IC " EH6moTexa ITOK
166 | cucrtemaTH3anMs  3HaHMM 1Mo  TeMme | 1
" " https://m.edsoo.ru/Obcc77¢1
Tepmonuuamuka. TernnoBbsie MalIMHbI
PesepBHBIl  ypoK. O6oOmenne  u
|67 | cHCTeMaTH3aLs 3HaHUH MO  TEeMe 1 bubnuoreka [HOK
"ArperatHpie COCTOSIHUS BEIIECTBA. https://m.edsoo.ru/59ca5c91
da30BbIe NEPEXOBI"
168 lg;?:"ile);lil;sa Hs}{Ip OK;:HaHPCI)1716 OGHE;HHG TeMz 1 Bubmiorexa HOK
" 1 " https://m.edsoo.ru/f2381c0c
DNEeKTPUYECKOE 0JIe
PesepBHBIT  ypoK. O?OGH.ICHI/IC " Enbmiorexa [IOK
169 | cucremarusanus 3HAHUHI o Teme | 1
" o N " https://m.edsoo.ru/3cae6dal
ITocTOSIHHBIN PTEKTPUUECKUN TOK
170 lg;?:"ile);lil;sa I/IS}IIp?.(I){I;HI/Iﬁ gSOTGeI;eeH?”FOKH ?31 1 Bubmiorexa HOK
H " https://m.edsoo.ru/cc7681d4
Pa3IUYHBIX Cpeniax
OBILIEE KOJIMYECTBO YACOB 1o 170 16

ITPOTPAMME




11 KJIACC

KomnuectBo yacoB

Ne TeMa vpoka X - Jara ONEKTPOHHBIE ¢ poBsIe
/o M Beero | KOHTPOIBHEIE PAKTUHCCKIC | yavyenns | 06pasoBaTelIbHBIC PeCypChl
paboThl paboThl
| o B 1ok
pOBOZ ' https://m.edsoo.ru/487a8593
MarnutHoe nose. I'nnoreza Amnepa
2| pwmton cynepnosu warmmnns | 1 buGorera LOK
PHIL yrep v https://m.edsoo.ru/4clabccb
noJiell. JInHuM MarHuTHOW MHAYKIUU
3 MarauTHo€e 1oJie MPOBOJHUKA C TOKOM. 1 Bbubnnoreka HOK
OmnbIT DpcTena https://m.edsoo.ru/d35d5262
4 Cuna Awmmepa, e€ HalpaBlI€HUE H 1 bubnuotexa HOK
MOJyJIb https://m.edsoo.ru/26d9c5ba
5 Pewrenne 3anau 1 bubmorexa LIOK
A https://m.edsoo.ru/a37a0c21
6 IIpumeHeHue 3aKOHa Awmriepa. 1 bubnuotexa HOK
DIIEKTPOU3MEPUTEIILHBIE TPHUOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHua, e€ HampaBJI€HHUE U
MOJZYJIb. JIBrokeHUue — 3apsKEHHOU bubnuorexa HOK
7 1
YaCTUI[bI B OJHOPOJHOM MAarHUTHOM https://m.edsoo.ru/c97afaal
nose
8 Pewienue 3amau 1 bubmotexa HOK
! https://m.edsoo.ru/504e98c7
bubnmoreka [HOK
? Pabora cumvt Jlopena ! https://m.edsoo.ru/d518be4b
bubnunoreka 1HOK
10 Pemerue sanas ! https://m.edsoo.ru/93617bd9
MaruutHoe oJjie B BEIIECTBE. EubmoTeKa ITOK
11 DeppoOMarHeTUKH, napa- u|l

JUaMarHeTukKu

https://m.edsoo.ru/30ff9608




OcHOBHBIE CBOMCTBA (PepPOMArHETHKOB.

bubnmmoreka IHOK

12 [Tpumenenne peppoMarHeTHKOB https://m.edsoo.ru/0b58190a
13 Pemenne 3amau mo teMme "MarHutHOE Bubnuoreka 1HOK
nosie" https://m.edsoo.ru/5b55¢307
14 Pemenne 3amauy mo teme "MarmutHoe Bbubnnoreka HOK
nosne" https://m.edsoo.ru/41c4ae8a
15 SIBneHne 211eKTPOMarHUTHOM UHAYKIIUH. bubnuotexa HOK
[ToToK BeKTOpa MAarHUTHOW MHTYKITUH https://m.edsoo.ru/b3efalcl
bubnmmoreka [HOK
16 IC upyKIH https://m.edsoo.ru/48150bd8
17 3aKOH AJIEKTPOMArHUTHOM WHIAYKIIUU bubnmoreka HOK
Ddapanes https://m.edsoo.ru/abdec188
18 BuxpeBoe snektpuueckoe mone. Toku bubnuoteka [HOK
Dyko https://m.edsoo.ru/15abe140
19 OJC wuHAYKIMHM B JABHXKYIIUXCS bubnmoreka HOK
MIPOBOJTHUKAX https://m.edsoo.ru/0235cc02
bubnmmoreka [HOK
20 Pemenue sanas https://m.edsoo.ru/4dfda618
bubnunoreka 1HOK
21 Hpasuo Jiexia https://m.edsoo.ru/bbc22726
22 EI:I HyKTTIfI/I;:(?CCTTI/II) . B Ienu HOClI“f)?ITHyIfcl)I;g Eubmioreia HOK
TOIi[aYK t https://m.edsoo.ru/621eae9d
23 SIBnenue CaMOMHIYKIIUH. QJIC Bbubnnoreka IHOK
CaAaMOMHTYKITHH https://m.edsoo.ru/7ee60ca8
24 OHeprus MarHUTHOTO MOJISI KaTYLIKU C bubnuotexa HOK
TOKOM. DJIEKTPOMAarHUTHOE T0JIe https://m.edsoo.ru/b3c0Oad11
bubnmmoreka [HOK
25 Pemenue sanas https://m.edsoo.ru/8869d2b
2 O06o001IeHrne U cucTeMaTH3alys 3HaHUH bubnuoreka HOK

1o TeMe "DJeKTpoAHaMUKa"

https://m.edsoo.ru/76484025




Kontponbnass  paGora 1o  Teme

bubnmmoreka IHOK

27 "JnekTpoauHaMuKa” https://m.edsoo.ru/8ae09b98
78 Konebarenpnas cucrema. CBOOOIHBIC bubnunoreka LHOK
KojeOanus. ['apMoHYecKre KoaeOaHus https://m.edsoo.ru/7c1db385
29 Kunematuueckoe ®  JUHAMHYECKOE Bbubnnoreka HOK
OIHCAaHNE KOJIeOATEIbHBIX JBUKCHUIMA https://m.edsoo.ru/87ce9498
DHepreTuyeckoe omnucanve. BriBox
30 | rapmonmucexi  xoncamit 3 Bubmuoreta LIOK
P https://m.edsoo.ru/e3¢99692
JHEPreTUYEeCKOr0 M KHUHEMATHYECKOTO
OIKMCAHHUS
. bubnuoreka HOK
31 Ammutya u dasa concbarnmii https://m.edsoo.ru/7a0c439a
[Tepnon u wactora konebanuit. [lepron
32 x$Z§aanezig§§ HIE;THHK; Oﬂﬁiaiﬁﬂ bubmnorexa HOK
. : pHOL https://m.edsoo.ru/e0399319
CBOOOJHBIX KOJICOAHUH MPYKUHHOTO
MasTHHKA
33 3aryxaromue KoJIeOaHus. Bbubnnoreka [HOK
Brinyxennsle koaeOanus. Pesonanc https://m.edsoo.ru/72e¢93d09
bubnunoreka 1HOK
34 ABTOKOJICORHH https://m.edsoo.ru/6add2644
bubnmmoreka [HOK
35 Pemenue 3amau https://m.edsoo.ru/addeec71
https://m.edsoo.ru/756123c5
o |Moenmona Mioamecee e
" M https://m.edsoo.ru/8ef587be
WHCTPYMEHTAX
37 O00011eHre U cucTeMaTU3alvs 3HAHUI Bbubnnoreka [HOK
o Teme "MexaHndeckue KojeoaHus" https://m.edsoo.ru/eb84182f
33 DNEeKTpOMarHuTHhIE KoJIeOaHHsI. bubnunoreka 1HOK

KonebaTenbHbIl KOHTYD

https://m.edsoo.ru/d4adabde




®opmyna Tomcona. CBsi3b aMILTATYbI

bubnmmoreka [HOK

39 3apsiia KOHAEHcaropa ¢ aMIUTUTYAOU https://m.eds0o.ru/093faf1
CHJIBI TOKA B KOJIe0aTeIbHOM KOHTYpE
40 3aKOH  COXpaHEHHs  DJHEPruu B bubnuoreka [HOK
UIeaIbHOM K0Je0aTeIbHOM KOHTYpe https://m.edsoo.ru/d1e2d543
j | e ecpoe oo L0k
’ YA https://m.edsoo.ru/5¢668619
AJIEKTPOMArHUTHBIE KOJICOaHUS
42 Ilepemennbii  TOK.  Pesucrop u bubnuorexa HOK
KOHJICHCATOD B IIETH MIEPEMEHHOT0 TOKa https://m.edsoo.ru/84836152
43 Karymika WHIYKTUBHOCTH B  LENH Bbubnnoreka HOK
MIEPEMEHHOTO TOKa https://m.edsoo.ru/cfa307af
44 3akoH Oma mJjig 3JIEKTPUUECKOM Ienu bubnmoreka HOK
MIePEMEHHOTO TOKa https://m.edsoo.ru/8bae38e6
YA A IOt https://m.edsoo.ru/lcac6céc
3HaYEHHUE CUJIbI TOKA M HANPSDKEHUS
46 Pe3onaHC B 371eKTpHUUECKON HETH bubmmorexa HOK
P H https://m.edsoo.ru/087506df
bubnunoreka 1HOK
47 Pemerue sanas https://m.edsoo.ru/al6836a4
o |Mom - chopr e
p 8 ’ pera https://m.edsoo.ru/f97418ae
notpebieHne SJIeKTPUUECKON YIHEPTHH
DKOJOTHYECKHE pUCKHU npu
| e oo oK
YARTYD . https://m.edsoo.ru/a6f74d93
JNEKTPO’HEPTUH B TOBCEIHEBHOM
KU3HU
50 Pemrenne 3agau bubmmorexa HOK

https://m.edsoo.ru/ee6677ed




bubnmoreka [HOK

> Pemenue sanas https://m.edsoo.ru/7cab59{8
o | oo w cctounman wan oo L0k
" p https://m.edsoo.ru/401024a9
KoneOaHus
53 Mexann4deckue BOJIHEL. bubnunoreka 1HOK
XapaKTepUCTUKU MEXaHUYECKHUX BOJIH https://m.edsoo.ru/a58e109f
54 CBoiicTBa MEXaHUYECKUX BOJIH bubmorexa LIOK
https://m.edsoo.ru/d9ae1000
bubnunoreka 1HOK
33 3ByK. XapaKTepHCTHKH 3BYKa https://m.edsoo.ru/138b6109
56 Nudpa3Byk u yapTpasByk. lllymoBoe bubnuoteka LHOK
3arps3HEHUE OKPYXKAIOIIEH CpeJibl https://m.edsoo.ru/7380038f
bubnunoreka 1HOK
>7 Pemerue sanas https://m.edsoo.ru/cfd918bf
53 DJIEKTPOMarHuTHbIE BOJIHBI. M3myueHue bubnuoteka [HOK
AJIEKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/714e5db1
59 OHeprus  JIEKTPOMAarHUTHBIX  BOJIH. bubnuorexa HOK
CBOICTBA 2JIEKTPOMArHUTHBIX BOJTH https://m.edsoo.ru/d01b818c
60 ;H[pl;a;:HeH;geﬁiﬁﬁfﬁ:g;imx B;;IHI; bubmorexa LIOK
https://m.edsoo.ru/49be119e
B TEXHUKE U OBITY
i | ez s e T
‘ . https://m.edsoo.ru/9196f1{8
3arpsi3HEHUE OKPY)KAIOIIEH CpeJIbl
KonTponbhas abota mo  TeMme bubmorexa LOK
62 " p P " https://m.edsoo.ru/4f7985a0
Konebanus u BOTHBI
63 Caer. 3aKkoH MPSAMOJIMHENHOTO bubnuoteka [HOK

pacrpocTpaHeHHs CBeTa

https://m.edsoo.ru/f9566406




Pemienune 3agau Ha IMPUMEHCHUEC 3aKOHA

64 MNPSIMOJTUHEHHOTO acIpoCTpPaHCHUS bubmmorexa HOK
P pactpoctp https://m.edsoo.ru/ea32d455
CBeTa
65 Orpaxenune csera. [lmockoe 3epkaino. bubnuoreka [HOK
Cdepuyeckoe 3epkao https://m.edsoo.ru/a005d2bb
[Ipenomiienne cBera. AOCONIOTHBIA U
6 | mperowsenms, Tlomoe mayrpennce buGorera LOK
P i o yTp https://m.edsoo.ru/bc2e55¢cd
otpaxkenue. [IpenenbHbIN yroi moJIHOTO
BHYTPEHHETO OTPaKCHUS
67 Pewrenue 3a1a4 Ha IPUMEHEHHE 3aKOHOB bubnuotexa HOK
OTPaKEHUS U MPEJTOMIICHHUS CBETA https://m.edsoo.ru/49d830a9
68 Xon nydeit B mpusme. Jlucnepcus certa. bubnuoteka [HOK
CrnoxHbIi cocTaB 6eroro cBera. [Bet https://m.edsoo.ru/d8elc3be
69 JIunzel.  @DOKyCHOE pacCTosiHHE U bubnuotexa HOK
ONTHYECKAsl CHUJIa JIMH3BI https://m.edsoo.ru/60441359
70 [TocTpoenne n300pakeHW B JIMH3aX U bubnuoteka LHOK
UX CUCTeMaX. YBEIMUEHUE JINH3HI https://m.edsoo.ru/bb53b1d5
71 Escl)L([SeHaP:IfeHH;Iaiz?I aziqblx rc[(;lcoTl\I/)[geprz bubmotexa HOK
p > Oy = https://m.edsoo.ru/5a868109
JIVH3
72 I'ma3 kak onruueckas cucrema bubmorexa HOK
https://m.edsoo.ru/ecd480a2
73 EGI;J;:I?;MOCTH gaﬂaq.I‘GOMeT I_II/III)IGCISCJ:)II; bubmmotexa LIOK
P p https://m.edsoo.ru/cd174a10
ONTHKHU
74 CkopocTh CBETa W METOABI €€ Bbubnnoreka IHOK
U3MEPEHUs https://m.edsoo.ru/f32aab06
bubnunoreka 1HOK
73 Jlucniepens ceera https://m.edsoo.ru/lel6ccobe
76 HNurtepdepenius ceeta bubmmorexa HOK

https://m.edsoo.ru/5fc0c638




KorepeHTHbIE UCTOYHUKH. Y CIOBUS

bubnmmoreka [HOK

7 HaGIIO AeHNU MAKCHMyMOB " https://m.edsoo.ru/c6416d48
MUHHMYMOB
bubnmoreka [HOK
78 Pemenue sanas https://m.edsoo.ru/3061de2b
bubnunoreka 1HOK
& Tpuvenenne nurepepentum https://m.edsoo.ru/668edbc8
bubnmmoreka [HOK
80 Jlndpaxuns ceera https://m.edsoo.ru/12ed04b5
’1 Hudpakumonnas pemérka. YcioBue bubnuotexa HOK
HaOJIIOJICHUS TJIABHBIX MAKCHMYMOB https://m.edsoo.ru/f998d964
bubnmmoreka [HOK
82 Pemenue sanas https://m.edsoo.ru/d58c411a
33 [Tonepeunocts CBETOBBIX BOJIH. bubnuoreka HOK
[Tonsipu3zanus ceeta https://m.edsoo.ru/e9890fe9
bubnmmoreka IHOK
84 Pemenue sanas https://m.edsoo.ru/c56c¢8158
85 C bubnuoreka HOK
BCTOBDIC ABJICHUA B IPUPOAC https://m.edsoo.ru/0b36363d
26 O00011eHrEe U cucTeMaTU3alvs 3HAHUI Bbubnnoreka I[HOK
no teme "Onrtuka" https://m.edsoo.ru/8a14748b
’7 Kontponsnast  pabora mo  Teme bubnuotexa HOK
«OnTuka» https://m.edsoo.ru/82315dd4
58| woxavmmia, Sakort snexTposmavcn uGinorera LOK
) https://m.edsoo.ru/c9bd77cb
TPUHIUIT OTHOCHTEIBHOCTH
29 [loctynatel  choenuaibHOM  TEOPUH bubnuoteka [HOK
OTHOCUTEIILHOCTH https://m.edsoo.ru/c56105cb
[IpocTpancTBEHHO-BpEMEHHOM
90 uHTepBai. [IpeoOpa3zoBanms JlopeHia. bubmotexa HOK

Ycnosue IIPUYUHHOCTH.

https://m.edsoo.ru/d83742bb




OTHOCUTEHPHOCTh  OJTHOBPEMEHHOCTH.
3amelJieHUe BpPEMEHH M COKpaIlEHUE
JUIMHBI

OHEprusi U HMMIYJIbC PEIATUBUCTCKOMN

bubnmmoreka [HOK

o1 YACTHIIBI https://m.edsoo.ru/853a64fc
52 | pormmamercxoit  saonmu, - Swepri Bufmmorexs LOK
p HpL p https://m.edsoo.ru/b6258ffa
TTOKOSI
93 P bubnuoreka HOK
ABHOBCCHOC TCILIOBOC H3YHCHHIC https://m.edsoo.ru/f54035a5
bubnmmoreka [HOK
o4 3axon cuemenns Buna https://m.edsoo.ru/1c5ff752
95 T'unmoreza M. Ilmanka o KBaHTax. bubnunoreka 1HOK
®DOTOHBI https://m.edsoo.ru/a5ffa218
bubnmmoreka [HOK
06 DHEPIHs M MMITYILC (pOTOHA https://m.edsoo.ru/7fb307ec
97 ®otosdpdexr. OnbiTel A. I'. CTonerosa. bubnuotexa HOK
3akonsl pororddexra https://m.edsoo.ru/8c68e5b9
98 gop:::;?;m ?KH;;E;;I . rpaHHiJ:{ bubmorexa LIOK
‘ https://m.edsoo.ru/01ef4556
dboTtordpdexra
99 HaBaenne cBera. Omneiter II.  H. bubnmoreka HOK
Jlebenena https://m.edsoo.ru/64b4f966
. bubnuoreka HOK
100 BonHosEIe cBOCTBA YacTHNL https://m.edsoo.ru/f59cfcec
o | s Bochan. Tl o e
o https://m.edsoo.ru/5df8bafl
JIOKAJIM3AIMH JBIDKYIIEHCS YaCTUITBI
102 KopmyckyisipHO-BOJHOBOM 1yaiu3m bubmmorexa LIOK

https://m.edsoo.ru/8ccab62a




bubnmoreka [HOK

103 Judpakius >1eKTPOHOB Ha KpHUCTaJLIax hitps://m.cdsoo.ru/30dbal 8¢
o | Gociubs wpet oo bimorera 10K
. pest https://m.edsoo.ru/65783dec
[eitzenbepra
bubnunoreka 1HOK
105 Pemenne rpaguieckux sanad https://m.edsoo.ru/e70195bd
106 Pemenne pacu€THbIX 3a1a4 bubmorexa LIOK
P A https://m.edsoo.ru/ee9b3 182
KontponpHast pabGora 1o  Temam:
" w bubnuoreka HOK

107 OCHOBHV CTO", " Kopmyckyspio- https://m.edsoo.ru/c3de891a
BOJIHOBOW JTyalu3M

oy | o o secsaonao rpoe bimorera 10K

. P a https://m.edsoo.ru/312b750a
Pesepdopna
bubnunoreka 1HOK

109 Hocrynatst bopa https://m.edsoo.ru/404dfa9a

110 Buner  cnektpoB. CnekTtp ypoBHEM bubnuoteka [HOK
SHEpPruy aToMa BOJOPOa https://m.edsoo.ru/cf74b11a

111 CnoHTtanHOe u BBIHYKJICHHOE bubnmoreka HOK
U3ITyYeHHUE CBeTa https://m.edsoo.ru/f945d85¢

bubnmmoreka [HOK
12| Jlasep https://m.edsoo.ru/2288a0c4
Hyxnonnas mopnens siapa I'eiizenoepra- Eubmiorexa [TOK
113 NBaneHko. 3apsig U MaccoBO€ YHUCIO
https://m.edsoo.ru/34ada5de
sapa. M3otonel. PannoakTMBHOCTH
3aKkOH  paJAMOAaKTUBHOTO  pacmaja.

114 CBolicTBa MOHU3UPYIOLIETO U3JITYUYEHUS. bubnuoteka [HOK
BnusiHue paanoakTUBHOCTH Ha >KUBBIC https://m.edsoo.ru/aab98bef
opranu3msl. Jlozumerpus

115 OHeprusi CBSI3U HYKIOHOB B SJpe. bubnuoteka [HOK

SAnepubie cuibl. JledekT maccel sapa.

https://m.edsoo.ru/ff1758d0




SnepHblie peakuuu. fnepHble peaKTOPBHI.
[Ipobnemsl YIIPaBJISEMOTO
TEPMOSIEPHOTO CUHTE3a.
OKOJIOTUYECKUE  ACHEKThl  Pa3BUTHS
SICPHON SHEPTETUKHU

Metoapl perucTpanii U UCCIeIOBaHUS

3JIEMEHTaPHBIX YaCTHIL.
DyHIaMEHTAIbHBIE  B3aUMOJICHCTBHS.
YHA g bubnuoteka LHOK
116 bapuonsl, ME30HBI U JIENTOHBL
N https://m.edsoo.ru/lac08aSb
[IpencraBnenue 0 CrangapTHO#
monenu.  KBapK-TiIFOOHHass — MOJIENb
aJIpOHOB
®usuka 3a npenenamu CrangapTHOMU
117 Mozenu. TémHas marepus W TEMHAS bubnmoreka HOK
SHEPTHS. EnuncTBo buznIecKoit https://m.edsoo.ru/c026fd37
KapTUHBI MUPA
118 Oranbl pa3BUTUSA ACTPOHOMUH. bubnmoreka HOK
3HavYeHHE aCTPOHOMUH https://m.edsoo.ru/ad73e145
[IpyuMEeHUMOCTh 3aKOHOB (DU3UKU IS
119 OOBSICHEHUSI TPUPOABI KOCMHUYECKUX bubnmoreka HOK
00BbEeKTOB. MeTOoNIbl aCTPOHOMHUYECKUX https://m.edsoo.ru/39c44028
MCCIIEIOBAHU I
CoBpeMEHHBIE ONTUYECKHE TEIECKOIIBI
120 a pII)OTeneCKonLI BHeaTMmoche Ha;; bubmotexa HOK
pail ’ p https://m.edsoo.ru/4877aale
ACTPOHOMUS
Bun 3Bé3nHoro Heba. Co3Besnus, sspKue
121 SBéII: bl ’ TJIAHETHI ux : BI:I I/II)MOC bubmotexa HOK
AbL, ’ g https://m.edsoo.ru/aac588eb
JIBUKCHHE
Conneunas cucrema. Comnnre.
" bubnuoreka HOK
122 CosiHeUHasT  aKTUBHOCTh. MCTOYHHK

sHepruu CoJsiHIa U 3BE311

https://m.edsoo.ru/22748eb4




3BE3/bI, UX OCHOBHBIE XapaKTEPUCTHUKHU.

bubnmmoreka [HOK

123 I[HarpaMMa" CIEKTPAJIbHBIA KJAacC — hitps://m.cdsoo.ru/42169944
CBETUMOCTh

124 3Be3/1bI TJIABHOM MOCIIEI0BATEIBHOCTH bubmorexa LIOK

A A https://m.edsoo.ru/b3cb766¢
Bnyrtpennee CTPOCHHUE 3BE3 L.

125 CoBpeMeHHbIE MPEICTaBICHUS 0 bubnuoteka [HOK
IPOMCXOXKACHUH U dBoJtory CoHIA U https://m.edsoo.ru/d09da494
3BE31. DTanbl )KU3HU 3BE3]T

126 | Tt ranaxro, Seprie pat  wpen buGorera LOK

' https://m.edsoo.ru/7cd10a0a
raJIaKTUK

| e Feempme Becsemol Binors 10K

' p https://m.edsoo.ru/3dbdf0d2
B3pbIBa. PenukToBoe n3iyueHue

18 MacmrabHass cTpykTypa BceneHHoi. bubnuoteka LHOK

MeraranakTuka https://m.edsoo.ru/ce234633
. bubnuoreka HOK

129 Hepeménnsie mpo0iaeMbl aCTpOHOMUHT hitps://m.edsoo.ru/d37d9ffe
@U3NYECKUH NPAKTUKyM IO TEMeE
"UccimeqoBaHue  MArHUTHOIO  MOJA
MOCTOSIHHBIX MarHuToB" WU

130 "UccnenoBanue CBONCTB bubmorexa LIOK

dbeppomarnetukoB" uiu "MccnenoBanue
I[CflCTBHSI IHOCTOSHHOT'O MaruumTa Ha
paMKy C TOKOM"

https://m.edsoo.ru/67361aef

131

®U3NYECKUH NPaKTUKyM IO TEMeE
"U3mepenue cwibl  Amnepa"  wiu
"N3ydyeHue 3aBUCUMOCTH CUJIbI AMIepa
or cuibsl Toka" wnm "OmnpeneneHue
MarHUTHOM MHIYKIMM HA  OCHOBE
u3MepeHus cuiibl Amrepa"

bubnmoreka I[HOK
https://m.edsoo.ru/fcae91e9




132

@U3NYECKUH NPaKTUKyM 1O TEMeE
"UccmenoBaHue SIBJICHUSA
SJIEKTPOMArHUTHOM ~ MHIOYKIUU" WU
"OnpeneneHye HMHAYKIMH BHXPEBOIO
MarduTHOTO 1OA"

https://m.edsoo.ru/c36658da

133

@U3NYECKU NPaKTUKyM IO  TEMeE
"UccmenoBanue SIBJICHUS
camomHAykiuu" unu "COopka momenu
3JIEKTPOMAarHUTHOI O reHeparopa”

bubnunoreka 1HOK
https://m.edsoo.ru/b8tb6391

134

Ou3nyeckuil NpakTUKyM II0 TeMe
"Usmepenne  mepuoma  CBOOOJHBIX
KOJIe0aHUN HHUTSHOTO M MPYKUHHOTO
MasTHUKOB"

bubnmoreka IHOK
https://m.edsoo.ru/5d159d35

135

@U3NYECKU MOPaKTUKyM 1O TEMeE
"TIpeoOpa3oBanue SHEepruu B
MPY>KUHHOM MasiTHUKE"

bubnmoreka IHOK
https://m.edsoo.ru/a28026bd

136

@U3NYECKUH NPAKTUKyM IO TEMeE
"UccnegoBanue MEPEMEHHOIO  TOKa
yepe3 MOCeA0BaTEIbHO COECTUHEHHBIE
KOHJEHCATOp, KaTyIIKy U PE3UCTOP" NN
"UccnenoBanue paboOThl HMCTOYHUKOB
CBETAa B LIENH IEPEMEHHOI0 TOKA"

bubnmoreka [HOK
https://m.edsoo.ru/89dc2d90

137

Ou3nyeckuil IMpPakTUKyM II0 TeMe
"U3yyenue  mapaMeTpoB  3BYKOBOM
BOJIHBI"

bubnunoreka 1HOK
https://m.edsoo.ru/b100661a

138

Ou3nueckuil INpPakTUKyM II0 TeMe
"U3mepenune mokaszaresns MpeIoMIICHUs
crexia" uinu "llonyuenne n3o00pakeHus
B CHCTEME M3 IUIOCKOTO 3€pKajlla H
JUH3BI"

bubnmoreka [HOK
https://m.edsoo.ru/42569eal

139

O®u3nyeckuil INpPakTUKyM II0 TeMe
"UccnenoBanue 3aBUCUMOCTH
(OKYCHOTO paccTOsIHUS OT BellecTBa (Ha

bubnunoreka 1HOK
https://m.edsoo.ru/b879fb3f




npuMepe  KUIAKUX  JIUH3)" W1
"U3mepenue (HOKYCHOTO pPacCTOSHUS
paccenBarOIUX JUH3"

140

@U3NYECKU NPaKTUKyM 1O TEMeE
"HaOmroneune T paKIuy,
uHTephEpPEHITNY U TOJIIpU3aIiu cBeTa'

bubnmmoreka [HOK
https://m.edsoo.ru/8b7ac737

141

@uU3NYECKU MNPaKTUKyM IO TEMeE
"OnpeneneHye UMIyiabca U SHEPIHU
PENSATUBUCTCKUX YacTHIl (o
dororpadussM  TPEKOB  3apsHKCHHBIX
YACTHUI[ B MArHUTHOM T110J1€)"

bubnunoreka 1HOK
https://m.edsoo.ru/63756c47

142

@U3NYECKU NPaKTUKyM IO TEMeE
"N3mepenue mnoctosHHoM Ilnanka Ha
ocHoBe wuccnenoBanus ¢Gotodddexra"
nnu "HcciaeqoBaHue 3aBUCUMOCTH CHUJIBI
TOKa 4epe3 CBETOJIUO]T OT HANPsKeHUs "

bubnunoreka 1HOK
https://m.edsoo.ru/eb916182

143

@U3NYECKUH NPAKTUKyM IO TEMeE
"UccnenoBanue cnekTpa pa3peskeHHOTO
aTOMapHOro BOJOpOJla U H3MEpEeHHUe
noctosiHHOM Punbepra"

bubnunoreka 1HOK
https://m.edsoo.ru/ec651eb8

144

Ou3nyeckuil IMpPakTUKyM II0 TeMe
"UccnenoBanue paanoakTUBHOTO (oHA
C HCIIOJIb30BAHMEM JI03UMETpa" WM
"U3yueHnne morJomeHusl OeTa-4acTHIl
alroMUHuEM"

bubnmoreka [HOK
https://m.edsoo.ru/c3dabe6e

145

Ou3nueckuil INpPakTUKyM II0 TeMe

"HaOnaroneuus 3BE3IHOTO Heba
HEBOOPYKEHHBIM rJ1a30M c
HCIIOJIb30BaHNEM KOMIIBIOTEPHBIX
PUIOKEHUI TUIS olpeeneHus

MOJIOKEHUSI HEOECHBIX OOBEKTOB Ha
KOHKPETHYIO IaTy: OCHOBHBIE CO3BE3/IHS
CeBepHOro NMoiymapus 1 sipkue 3BE3/1b1"

bubnmmoreka [HOK
https://m.edsoo.ru/1072021e




nin "HaGmrogenust B teneckon JlyHBI,
IJIAHET, TYMAHHOCTEW U  3BE3IHBIX
CKoTIeHuH"

O00011eHNEe U cUCTEMATH3alIUs 3HAHUIA.
Ponmp ¢u3uku W acTpOHOMUH B

bubnunoreka 1HOK

146 3KOHOMHYECKOH TEXHOJOTHYECKOH
Lo N ’ https://m.edsoo.ru/ad6ddeed
COLIMATLHOM W  DITHYECKOH cdepax
NEeSITENLHOCTH YeJIOBEKA
O060011IeHNE U CHUCTEMATU3aLMUs 3HAHUH.
147 Ponnw IIII-I MeCTO (DU3HKHU U acf OHOMHH B bubmmorexa HOK
. . p https://m.edsoo.ru/18f19f7c
COBPEMEHHOM HayYHOH KapTHHE MUPA
O060011IeHNE U CUCTEMATU3aLUs 3HAHUH.
Pois buznueckoi TEOPUH B
OPMHPOBAaHUH  IIPEACTAaBICHUH O
148 $I/I1;)I/I‘-I§:KOI7I Ka TI/II:ICH MHUpa, MECTO bubmmorexa HOK
. P b, https://m.edsoo.ru/e7d400f4
(bU3HYECKON KapTUHBI MHpa B OOIIEM
pAOy  COBPEMEHHBIX  €CTECTBEHHO-
HAYYHBIX TPEJCTABICHUN O PUPOJIEC
149 O00011eHrEe U cucTeMaTU3alvs 3HAHUI Bbubnnoreka [HOK
o teMe "Kunemaruka" https://m.edsoo.ru/b032fc4b
150 O06o00mIeHne U cUCTeMaTH3alus 3HaHUH bubnuoreka HOK
o TeMme "Kunemartuka" https://m.edsoo.ru/4e31b507
151 O00011eHrEe U cucTeMaTU3alvs 3HAHUI Bbubnnoreka I[HOK
o Teme "JluHamuka" https://m.edsoo.ru/2dfbafc5
O06o001IeHne U cUCTeMaTH3allus 3HaHUH bubnuoreka HOK
152 " n
o teme "CraTtrka TBEpAOTro Teja https://m.edsoo.ru/3cca482e
O060011IeHNEe U CUCTEMaTH3alMs 3HAHUI
153 1o "II“I;MG "3aKOHBI COX HaHeHI/ISI B Eubmioreia HOK
" P https://m.edsoo.ru/32a4d1a0
MEXaHUKE
O060011IeHNEe U CUCTEMAaTH3alUs 3HAHUI
m " 1 bubnuoreka [HOK
154 no Tteme "OCHOBBI  MOJIEKYJISIPHO-

KMHETUYECKON Teopun"

https://m.edsoo.ru/ed440ca8




O0001IeHre U cucTeMaTu3alus 3HAHUH

bubnmmoreka [HOK

155 o TeMe" Tepmogunamuka. TennoBbie https://m.edsoo.ru/c637¢10
MAIIHHBI
o 10K
P " https://m.edsoo.ru/1d36b5b1
BelecTBa. Da3oBbIe NEPEXOIbI
157 O0001IeHrEe U cucTeMaTU3alvs 3HAHUI Bbubnnoreka IHOK
1o teme "DnekTpuyeckoe nojue" https://m.edsoo.ru/3bf0def9
s | o cureusrcas s Bumorera 10K
ToK" P https://m.edsoo.ru/71453ee6
159 O06o00mIeHe U cuCTeMaTH3alus 3HaHUH bubnuoreka HOK
1o Teme "TOKM B pa3IMyHBIX cpeaax” https://m.edsoo.ru/3d40077a
160 O00011eHrEe U cucTeMaTU3alvs 3HAHUI Bbubnnoreka I[HOK
no reMe "MarautHoe nojue" https://m.edsoo.ru/3b4c06ae
Bumorera 10K
" H " https://m.edsoo.ru/053e2248
DNeKTpOMArHUTHASI WHTYKITHS
Bumorera 10K
" 1 " https://m.edsoo.ru/d6310bfd
Mexanndeckue KoueOanust
163 | enovoviamsati s o teve BuGiorexa 10K
" " " https://m.edsoo.ru/5¢2bb83d
DNIEKTPOMArHUTHBIE KOJICOAHMS
PezepBubiit  ypok. O0oOmenne u
164 CHUCTEMaTH3alysl 3HAaHUH 1O TeEME Bbubnnoreka IHOK
"MexaHHYeCKUEe W 3JIEKTPOMAarHUTHBIC https://m.edsoo.ru/96a7a2dd
BOJHEI"
PesepBHBIil  ypOK. O6vo61ueHI/Ie " Eubimiorexa LIOK
165 cUcTeMaTu3alusl 3HaHUMd 10 TeEMeE

"Onruka"

https://m.edsoo.ru/52ad1603




PesepBHbiii  ypok. OO06oOmeHue wu

bubnmmoreka [HOK

166 | cucremarusauus 3HaHMH 10  Teme | 1 )
"Ochuorsl CTO" httpS.//m.GdSOO.m/SbeC1C65
167 fﬁi?e)fﬁlnﬂsauﬁ OKéHaISA?‘?IO(SHerOHHeTeMIg 1 bubmmorexa HOK
" . " https://m.edsoo.ru/f7¢59d38
KopnyckyisipHO-BOJTHOBOU JTyalli3M
168 | onermamatiny s no ewe |1 bubnmorexa LHOK
" 1 " https://m.edsoo.ru/1f511654
®du3ukKa aToma
PesepBHbiii  ypok. OO06oOmeHue wu
169 cUCTEMAaTu3alMsl 3HAaHUU MO0 TeMe 1 bubnuoreka HOK
"duzuka aTOMHOTO spa " https://m.edsoo.ru/905¢5ce0
9JIEMEHTApHbIX yacTull"
170 | onmasarn s ma eve |1 buomorexa HOK
" 1 " https://m.edsoo.ru/2bffb94c
DJeMeHThI acTpOoPU3UKI
OBLIEE KOJIMYECTBO YACOB TIIO 170 16

ITPOTPAMME




HHPOBEPJEMBIE TPEBOBAHMSI K  PE3YJIBTATAM  OCBOEHIA OCHOBHOU
OBPA3OBATEJIbHOU ITPOI'PAMMBbI

10 KJIACC
Kon o
IPOBEDSCMOLO [Iposepsiembie IPEIMETHBIE  PE3YJIbTAThL OCBOCHUSA OCHOBHOH
PoBep 00pa3zoBaTeNbHON MPOTPaMMBbI CPETHET0 00IIEeTr0 00pa30BaHUS
pesyiibTara

JleMOHCTpHpOBATh HA MpUMEpPaX poib U MEeCTO (PU3MKH B (OPMHUPOBAHUHU
10.1 COBPEMEHHOM HAyYHOW KapTHHBI MUPA, B PA3BUTUU COBPEMEHHOW TEXHUKHU
Y TEXHOJIOTUH, B IPAKTUYECKON NEATEIbHOCTH JIFOICH

Y4uuThIBaTh TPAHUIBl TPUMEHEHUS H3YYCHHBIX (PHU3HMUECKUX MOJeneil:
MaTepHaibHas TOUKa, MHEpIMaIbHasl cucTeMa 0Tc4éTa, aDCOIIOTHO TBEPIOE
TEJI0, UJICATIbHBIN I'a3; MOAEIIN CTPOCHUS I'a30B, XKUAKOCTEN U TBEPABIX TEI,
TOYECYHBIH IEKTPUUYECKUM 3apsa — IPU pelieHUH (PU3NYECKUX 33134

10.2

PacnioznaBath duszndeckue siBjeHUs (MPOIECChl) U OOBICHATh UX HA OCHOBE
3aKOHOB MEXaHUKH, MOJCKYISIPHO-KUHETUYECKOW TEOPHUH CTPOCHHS
BEIIeCTBA W DJEKTPOJWHAMUKU: DPABHOMEPHOE M PaBHOYCKOPEHHOE
OpSMOJIMHEHHOEe JBIKEHHE, CBOOOJHOE TMAJCHUE TeJ, IBU)KEHUE II0
OKPY>KHOCTH, HWHEpIHs, B3aUMOJACUCTBUE Tel; auddy3us, OpOyHOBCKOE
10.3 JBIDKEHUE, CTPOCHHE KUJIKOCTEH U TBEPIBIX TeJ, U3MEHEHHE 00b&Ma Ten
IpU HarpeBaHuu (OXJAXKIEHUU), TEIUIOBOE paBHOBECHE, HCIapeHue,
KOHJICHCAIINS, TUTABIICHUE, KPUCTAIUTU3AIINS, KATIEHUE, BIIAXKHOCTh BO3/TyXa,
MOBBILICHHUE JaBJICHUsI ra3a MU €ro HarpeBaHUU B 3aKPHITOM COCYJI€, CBSI3b
MEXy MapaMeTpaMu COCTOSHUS ra3a B M30IPOLECCax; MEKTPU3ALM Ted,
B3aMMO/ICHCTBUE 3aPsI0B

OnuceBaTh MEXaHUYECKOE JBHKEHHE, UCIOJb3Ysl (PU3UUYECKHE BEIIMUMHBI:
KOOpAMHAaTa, IyTh, IEPEMELIEHNE, CKOPOCTh, YCKOPEHHE, Macca Teja, Cua,
UMIIYJIbC ~TeJla, KUHETHYecKass JSHeprus, MOTEHIUalbHas SHEeprus,
10.4 MeXaHu4eckass paboTa, MeXaHHYecKas MOIIHOCTb, IpPU ONHUCAHUH
IPaBUIBHO TPAKTOBATH (PM3UYECKUN CMBICI HCIOJIB3YEMBbIX BEIMYUH, UX
0003HaueHHsI U EAMHUIBI, HAXOIUTh (POPMYIIbI, CBS3BIBAIOIINE JAHHYIO
(U3UYECKYIO BEITMUUHY C IPYTMMHU BEJIMYMHAMU

OnuceBaTh HN3YUCHHEBIC TCIIJIOBBIC CBOMCTBA TE€I M TECIUIOBEIC SIBJICHUA,
HCIIOJIb3YA (bmnqecxne BCJIMYUHBI: JABJICHUC T'a3a, TCMIICpAaTypa, CPCAHAAL

KAHETHYECKAs SHEPTHsI Xa0THYECKOTO TIBYDKECHUS MOJIEKYT,
CpCAHCKBaApPATHUYIHAA CKOpPOCTh MOJICKYII, KOJIMYECTBO TCIIJIOTHI,
10.5 BHYTPCHHSISI SHEprus, pabora rasza, K03(pQGUIHMEHT MOJE3HOTO JACHCTBUS

TEIUIOBOTO IBUTATEJIS; PU OMMCAHUM MPABMIBHO TPAKTOBATh (PU3NUECKUI
CMBICJI MCIIOJIb3YEMBIX BEIMYUH, UX OOO3HAYEHMS U €JUHUILbI, HAXOIUTh
(dopMyIbl, CBA3BIBAIONIME MAHHYIO (PU3MUECKYIO BEIUYMHY C JAPYTHMH
BEIUYMHAM

OnuceiBaTh ~ W3y4YCHHBIC  DJICKTPUYECKHE  CBOMCTBAa  BEIIECTBA |
AIIEKTPUYECKHUE SBJICHUS (IIPOLECChI), UCHOIb3YS (PU3NUECKUE BETUYHUHBIL:
NIEKTPUYECKUI 3apsl, OSJIEKTPHUYECKOe II0Je, HANpsHKEHHOCTh IOJH,
10.6 NOTEHLIMAJ, Pa3HOCTh NOTEHIIMAJIOB; IPU ONMCAHUU IIPABUIIBHO TPAKTOBATh
(u3MYEeCKU CMBICIT UCTIONIB3YEMBIX BEIMYHH, HX 0003HAYCHUS U €IUHHIIBL;
yKa3bIBaTh (POPMYIIbI, CBSA3BIBAIOIIME JAHHYIO (PU3UYECKYIO BEIHUUHY C
JPYTHMHU BeJTMUYNHAMHI

aHAJTM3UPOBATh (PU3UUYECKHE TIPOIIECCHI U SBJICHHS, UCTIONIb3Yys (PU3MIECCKUE
3aKOHBI M IPUHLMIBL: 3aKOH BceMUpHOro tsaroteHus, I, II u III 3axoHbI
HproToHa, 3aKOH COXpaHEHUsI MEXaHUYECKOW DPHEPTHH, 3aKOH COXPaHCHHUS
MMIIYJbCa, TPUHUUII CYNEPHNO3UIMU CWJ, NOPUHLUHUI PABHONPABUS

10.7




MHEPLUATBHBIX CHUCTEM OTCYETA; MOJIEKYJISAPHO-KMHETUYECKYIO TEOPHUIO
CTPOEHMS BEILECTBA, T'a30BbIE 3aKOHBI, CBA3b CPEAHEM KUHETHUYECKOM
SHEPruu TEIJIOBOTO JIBU)KEHHUS MOJIEKYJ C aOCOJIOTHOM TeMIlepaTypoH,
NEPBbI 3aKOH TEPMOJAMHAMUKH; 3aKOH COXPAaHEHUS 3JIEKTPUUYECKOTO
3apsiaa, 3akoH KyloHa; mpu 3TOM pa3nuyarh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA, €r0 MaTeMaTHUYEeCKOE BBIPAKEHUE U yCIOBHS (TPaHMIIBI, 00IaCTH)
NPUMEHUMOCTH

10.8

OOBSICHATH OCHOBHBIE MPUHIMIBI JACUCTBUA MAIIUH, OPUOOPOB H
TEXHUYECKUX  YCTPOMCTB; pa3inyarh YCIOBHS UX  0€30IacHOro
VCIIOJIb30BAHNUs B IOBCETHEBHOM JKU3HU

10.9

BBIMONHATE AKCHEPUMEHTHI 110 UCCIEIOBAHHIO (H3UYECKUX SIBICHUH H
MponecCoOB € UCTTOJIB30BaAHUEM NIPAMBIX U KOCBCHHBIX HBMGPGHHﬁ; IIpu 5TOM
dbopmyaupoBath MpodeMy (3a1ady) U TUIIOTE3y Y4eOHOTO IKCIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEAIOKEHHOTO 000PYI0BaHUS, TPOBOAUTH OIBIT
U GOPMYJIMPOBATH BBHIBOJIBI

10.10

OcymiecTBISITh MPSMbIE M KOCBEHHBIE M3MEPECHHS (DU3UYECKUX BEIUYHH;
IOpU 3TOM BBIOMpATh ONTHUMAJIBHBIA CHOCOO M3MEPEHHS M HCIIOJIb30BaTh
M3BECTHBIE METOJIbI OICHKH MOTPEIIHOCTEN U3MEPEHUI

10.11

HccrenoBaTh 3aBUCHMOCTH  MEXAY (PU3NYCCKUMHU  BEIUYMHAMH C
UCIIONIb30BAaHUEM TMPSIMBIX HW3MEPEHHH; TpHU OSTOM KOHCTPYHPOBATH
YCTaHOBKY, (DUKCHpPOBaTh Pe3yJabTaThl  ITOJYYCHHOH  3aBHCHMOCTH
Gu3MYECKUX BENUYMH B BUAC TAOMUI[ W TpadUKOB, AENaTh BBIBOABI IO
pe3yJIbTaTaM UCCIICIOBAHMS

10.12

ColumoaTh npaBuIia 6€30IMacHOrO TPyia MPH MPOBEACHUU UCCIICIOBAHUI B
paMKax y4eOHOro SKCIIEpUMEHTa, y4eOHO-HCCIIE0BATEIbCKOM U TPOCKTHON
HEATEIBHOCTH C  HCHOJNB30BAHHEM H3MEPHTENBHBIX  YCTPOMCTB W
71a00paTOPHOTO 000PYIOBAHHUS

10.13

Pemate pacu€THple 3agaud C SBHO 33JaHHOM (U3UYECKOH MOJeNbIo,
UCIIONB3Ys (PU3NYECKHUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIN3a YCIOBHS
3a/1a4¥l BEIOMpATh (PU3UYECKYIO MOJIEIh, BELICTATh (PU3NICCKUE BETUIHHBI
u QopMynbl, HEOOXOAUMBIC Mg €€ pEIICHHs, MPOBOIUTH PACUETHI U
OIICHUBATh PEANILHOCTH MOJYYCHHOTO 3HAYCHUS (PU3NICCKOM BETUIHHBI

10.14

Pemarp KaueCTBEHHBIC 3a/1a4u: BBICTPanBaTh JIOTUYECKHU
HENPOTUBOPEUHBYIO LEMOYKY PpACCYKIEHUIl € ONMOpod Ha HU3Yy4YEHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PUNIECCKUE SIBICHUS

10.15

Hcnonp3oBarh  mpu  pemieHMH — y4yeOHBIX — 337a4  COBPEMEHHBIC
UHQOPMALIMOHHBIE  TEXHOJOTMHM Ul  TIOMCKAa, CTPYKTYpUPOBaHUS,
UHTEpIpETallid W TPEJCTaBICHUA Y4YeOHOH U HAyYHO-TIONMYJISIPHOM
UHPOpPMALMY, TOJIYYCHHOM W3 pa3iM4YHbIX HCTOYHHUKOB; KPUTUYECKH
aHAJIM3UPOBATH MOJIy4aeMyl0 HHPOPMALIUIO

10.16

[TpuBOANTH MPUMEPHI BKJIaJa POCCHICKHX U 3apyOeKHBIX YUEHBIX-(PH3UKOB
B Pa3BUTHE HayKH, 00BsCHEHHE ITPOLIECCOB OKPYIKAIOIIETO MUPA, B pA3BUTHE
TEXHUKH U TEXHOJIOTUI

10.17

Hcmonb3oBathb TCOPCTUUCCKUC 3HAHUA 10 (1)I/I3I/IKG B HOBCGHHGBHOﬁ JKU3HU
sl oOecrieueHHs: 0€30MacHOCTH mpu  oOpamieHud ¢ npubopamMu U
TEXHUYECKUMHU YCTPOUCTBAMM, IS COXPAHEHHUS 310POBBSI U COOIOICHUS
HOPM SKOJIOTHYECKOTO TOBE/ICHUS B OKPYXKAIOIIEH cpelie

10.18

PaGoraTte B Tpymme ¢ BBIIOJHEHHWEM pAa3IMYHBIX COIMAIBHBIX pOJIEH,
IUTAHUPOBATh PabOTy IPYMIIbI, PAIIHOHAIBHO PACIPEACIsATh 00S3aHHOCTH U
IJIAHUPOBATh JESATEIBHOCTh B HECTAHJAPTHBIX CHUTYalMsX, aJEeKBATHO




OLICHWBATh BKJIAJ KaXIOTO W3 YYAaCTHUKOB TPYIIBI B pEIICHUE
paccMmaTpruBaeMoil mpoOIeMbl

11 KJIACC

Kon .

IDOBEDSEMOLO IIposepsiembie HpEeIMETHBIE pe3yabTaThl OCBOCHUSA OCHOBHOH
POBEp 00pa3zoBaTeNbHON MTPOTrpaMMBbl CPETHEr0 001IeTr0 00pa3oBaHUS

pe3ynbTara

11.1

JleMOHCTpHpOBaTh Ha MpPUMEPAx POJIb U MECTO (PU3UKH B (POPMHPOBAHUU
COBPEMEHHOM HAay4YHOU KapTUHBI MUPA, B PA3BUTUH COBPEMEHHOU TEXHUKU U
TEXHOJIOTH, B TPAKTUYECKON ACATEIbHOCTH JIKOJIEH, [IEJIOCTHOCTh U €JUHCTBO
¢bu3nUecKoil KapTHHBI MUpa

11.2

Y4uThIBaTh TPaHUIBl MPUMEHEHHUS W3YYEHHBIX (U3UUECKUX MOJeneil:
TOYEYHBIN DJIEKTPUUECKUN 3apsi, SACpHAas MOJIENb aTOMa, HyKJIOHHAs! MOZEIIb
aTOMHOTO Siipa MPH peleHNH (PU3NYECKHX 33134

11.3

Pacno3naBate ¢u3nueckue siBiIeHUs (IIPOIECcChl) U OOBACHATh X HA OCHOBE
3aKOHOB  JJIGKTPOAMHAMUKMA WM  KBAaHTOBOW  (HM3HMKH:  DIICKTPUYCCKAS
IPOBOUMOCTb, TEIIJIOBOE, CBETOBOE, XUMHUUECKOE, MArHUTHOE JICHCTBUS TOKA,
B3aMMOJICHCTBHE MAarHUTOB, OJJICKTPOMAarHWTHAs WHAYKIHSA, JI€HCTBUE
MarHUTHOTO TIOJII Ha TPOBOJHUK C TOKOM M JABIKYIIMICS 3apsn,
3IIEKTPOMAarHUTHbBIE KOJIEOAHUS U BOJHBI, MPSIMOJIMHEWHOE pacpoCTpaHEeHUE
CBETa, OTPAXEHHE, MpEIOMICHHE, WHTephepeHuus, AuPpakmus W
NOJSIpU3alUsl  CBETa, JUCHEPCUS CBeTa, (OTOIICKTPUUECKUN IPPEeKT
(potoaddexT), cBeTOBOE HaBiICHUE, BOBHUKHOBEHHUE JIMHEWYATOTO CIEKTpa
aToMa BOJOPOJA, ECTECTBEHHAsl U HCKYCCTBEHHAs! paAMOaKTUBHOCTb

11.4

OnuceIBaTh HN3YUCHHBIC CBOMCTBA BEIIECTBa (3H€KTpI/I‘IeCKH€, MAarHuTHBIC,
ONTUYECKHEe, OJCKTPUYECKYI0 TPOBOAMMOCTD  PA3JMYHBIX Cped) |
SJICKTPOMAIrHUTHBIC ABJICHU A (Hpoueccm), HCIIOJIb3YA (bl/I3I/IquKI/Ie BCIIMYHNHBI:
ANEKTPUYECKUN  3apsl, CWiIa TOKa, JJICKTPHYECKOE  HaNpsDKCHHE,
AIIEKTPUIECKOE COMPOTUBIICHHE, pa3HOCTh moTeHnuanos, J/1C, padora Toka,
WHIYKIMS MarHATHOTO TIOJIsI, criia AMrepa, cuia JlopeHna, WHIYKTHBHOCTb
KaTyHIKU, SHCPTHUA SJICKTPUUCCKOTO U MArHUTHOT'O HOHGI>'I, nepuoa 1 4aCTtora
KoJieOaHuil B KoJIeOATEIPHOM KOHTYpE, 3apsii W Cuja TOKa B IPOIECCe
TrapMOHUYECKUX DJIEKTPOMArHUTHBIX KolieOaHuil, (pokycHOe paccTosHuE U
ONITUYECKAasl CUJIA JIMH3bI; PH OMMCAHUY TPABIIIBHO TPAKTOBATh (PH3UUECKUI
CMBICJI HUCIIOJIb3YCMBIX BCIIMYUH, HUX 0603Ha‘IGHI/I$I U CAWHUIIBI, YKa3bIBATb
(GopMyIbl, CBS3BIBAIOIINE MaHHYIO (U3WYECKYI0 BEIUYMHY C JAPYTHMH
BCIIMYNHaAMU

11.5

OnucelBaTh M3y4YEHHBbIE KBAaHTOBBIE SBIEHUS U IIPOLECCHI, HCIOJb3YS
¢buznyecKkrue BETUYUHBI: CKOPOCTh AIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI U
4acToTa CBETa, PHEPTUs U MUMITYJIbC (OTOHA, MEPUO] MOITypaclaia, SHEPrus
CBSI3M aTOMHBIX sJIep; MPU ONMUCAHUM MPABUIBLHO TPAKTOBaTh (hHU3MUECKUMN
CMBICT WCIOJIb3YEeMbIX BEIMYMH, UX OOO3HAYCHUS W EAMHHUIIBI; YKa3hIBATh
dbopMyIbl, CBSI3BIBAIOLIME JAHHYIO (U3MYECKYI0 BEIMYUMHY C JIPYTrUMHU
BEJIMYMHAMU, BEIYUCIATH 3HAUCHUE (PU3NICCKON BETUIHHBI

11.6

Ananu3upoBath (GU3NUYECKUE MPOLECCHl U SIBICHUS, UCIONB3YsS (PU3HUECKUe
3aKOHBl M TNPHUHOUNBL 3akoH OMa, 3aKOHBI IOCIEIOBATEIBHOTO U
NapajuIeIbHOTO COCIUHEHHS TPOBOJHUKOB, 3akoH Jlkoyms—JleHra, 3akoH
AJNIEKTPOMArHUTHONH WHAYKIMH, 3aKOH TPSIMOJIMHEHHOTO pPacipOCTpaHEHUS
CBETa, 3aKOHBI OTPAXKEHUS CBETa, 3aKOHBI MPEIIOMIICHUS CBETa, ypaBHEHUE
OiHmTeHa i1 GoToddderTa, 3aKOH COXPAHCHHS DJHEPrUH, 3aKOH




COXpaHEHHsI MMITYJIbCa, 3aKOH COXPAHEHUS JJIEKTPUYECKOTO 3apsijia, 3aKOH
COXpaHEHMsI MacCOBOTO 4HCIa, MOCTynaTel bopa, 3aKOoH pajnOaKTHBHOTO
pacmaga; TpU ATOM pa3lIM4aTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA, €ro
MaTeMaTHYECKOE BBIPAKEHUE U YCIOBUSA (TPaHUIIBI, 00JIACTH) TPUMEHHUMOCTH

11.7

OHpGI[eJIHTB HaIpaBJICHHUC BCKTOPAa HHAYKIIMU MArHUTHOTO IMOJIA IPOBOJHUKA
C TOKOM, CHJIbI AMriepa 1 cuibl JlopeHna

11.8

CTpouTh M ONHCHIBATh H300PAKEHHE, CO3AaBAEMOE IIJIOCKUM 3EpKajioM,
TOHKOM JTUH30U

11.9

BBIMONHATE 3KCIEPUMEHTHl 1O HCCIEIOBAHUIO (U3NYECKUX SBICHUA U
IPOLIECCOB C MCHOJIb30BAHUEM IPSIMBIX M KOCBEHHBIX M3MEPEHHI; TIPH 3TOM
dopmynupoBate npobiaeMy (3a1ady) U THIOTE3y y4eOHOTO 3KCIEPHMEHTA,
coOMpaTh YCTAaHOBKY M3 MPEIJIOKEHHOTO 000pyI0BaHHS, TPOBOJUTH OTBIT U
(opMyIHPOBAThH BHIBOJIBI

11.10

Ocy1miecTBIATh NPsIMBIE U KOCBEHHBIE U3MEPEHUS (PU3MUECKUX BEIHYUH; TPH
9TOM BBIOMPATH ONTUMAJIBHBIN CIIOCOO U3MEPEHUS U UCTIOIb30BATh U3BECTHBIE
METO/bI OLICHKH ITOIPEIIHOCTEN U3MEPEHUN

11.11

HccnenoBaTh 3aBUCUMOCTH (PU3NYECKUX BETMYUH C UCTIOJIb30BAaHUEM MPSMBIX
M3MEPEHN; IPU TOM KOHCTPYUPOBATh YCTAaHOBKY, (PUKCHPOBATH PE3YIIbTaThI
MOJTyYEHHOM 3aBHCUMOCTH (PM3UUECKUX BEITMYUH B BUJIE TaOJIUI] U rPpauKOB,
JIeTIaTh BBIBOJIBI T10 PE3yIbTaTaM MCCIEIOBaHUS

11.12

CobmoiaTe mpaBuiia 6€30MacHOTO TpyAa MpHU MPOBEACHUM HUCCIEI0OBAaHUMN B
pamMKax y4eOHOro SKCIEPUMEHTa, Y4eOHO-UCCIIeOBATEIBLCKON U MPOEKTHOM
JEATEIbHOCTH €  HCIOJB30BAHUEM  H3MEPUTENBHBIX  YCTPOMCTB U
71a00paTOPHOTO 000PYIOBAHMS

11.13

Pemate pacuérHble 3amaud C SBHO 3aJaHHOM (PU3MUECKOW MOJEIBIO,
UCTONB3Ysl (pU3MUECKUE 3aKOHBI U NMPUHLUIIBI, HA OCHOBE aHAJIM3a YCIIOBUS
3aauu BHIOMPATh (PU3NUYECKYIO MOJIENb, BBLACIATh (PU3NYECKHE BEIMUUHBI U
(bopMybl, HeOOXOAUMBIE JUIsl €€ PEeLIeHHs, TPOBOIUTH PAacu€Thl U OLIEHUBATh
peaTbHOCTh MOTYYEHHOT0 3HaYeHUs (PU3UUECKOM BETMUNHBI

11.14

Permrats kadecTBEHHBIC 33/1a4K: BHICTPAUBATH JJOTHUECKH HEPOTHBOPEUHBYIO
IIETIOYKY PACCY)KACHUH C ONOPOil HAa M3yUCHHBIC 3aKOHbBI, 3aKOHOMEPHOCTH H
dbuznuecKue BICHUS

11.15

Hcnonp3oBath  mpu  pemieHMH — Y4eOHBIX — 3aJad  COBPEMEHHbBIE
UHQOPMALIMOHHBIE  TEXHOJOIMM  AJs  IOHMCKA,  CTPYKTYpUPOBaHMUS,
UHTEpIpETallud W TPEACTaBICHUS Y4eOHOM U  Hay4yHO-NOMYJISIPHOM
UHpOpPMALMK, TMOJYYECHHOH M3 pPAa3IMYHbIX MCTOYHUKOB; KPUTHUYECKH
aHAJIM3UPOBATH MOJIy4aeMyl0 HHPOPMALIUIO

11.16

OOBSCHATh TMPUHIMIBI JIEHCTBUS MAaIlIUH, NPUOOPOB U TEXHUYECKHX
YCTPOMCTB; pa3iuvaTh yCIOBUS WX 0OE30MacCHOTO HCIOJIL30BaHUS B
IOBCEIHEBHOMN XU3HU

11.17

[IpuBoAMTH pUMEPHI BKJIA/1a POCCUUCKUX U 3apYOEKHBIX YUEHBIX-(DU3HKOB B
pa3BUTHE HAYKH, B OOBSICHEHHE MTPOLIECCOB OKPYKAIOLIETO MUpa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTUI

11.18

Hcmonb3oBathb TCOPCTUUCCKUC 3HAHUA I10 (1)I/I3I/IK€ B HOBCGHHGBHOﬁ JKU3HU 11
obecrieueHnst 6€30MaCHOCTH MPU OOPAIIEHUH C MPUOOPAMU M TEXHUYSCKUMHU
YCTPOMCTBAMH, [UUISl COXPAaHEHHUs 3JI0POBbS W  COOJIIOJICHUS HOPM
9KOJIOTUYECKOTO MOBEICHUS B OKPY)KAIOIIEeH cpelie

11.19

PaGorate B rpynme ¢ BBINOJIHEHWEM Pa3IMYHBIX COLMAIBHBIX PpOJIEH,
TUTAHUPOBATh PabOTy TPYMIbBI, PAlMOHAIBHO PACHpENessiTh 005S3aHHOCTH U




OLICHUBATH

IJIAaHUPOBATh ACATCIIBHOCTD B HCCTAHAAPTHBIX CUTyallUAX, aIACKBAaTHO

paccMaTpuBaeMou PoOIEMBI

BKJIad KaXJAoro u13 YYaCTHHUKOB TIpyHIiibl B  PCHICHUC

I[TPOBEPAEMBIE OJIEMEHTBI COAEPKAHIMA

10 KJIACC
Kon Kon
nposepsiemoro | [IpoBepsieMble 351EMEHTHI COJlepKaHUS
paszena
JJIEMEHTA
OU3UKA U METO/JIbI HAYYHOI'O ITO3HAHU A
®usuka — Hayka o mnpupone. HaydHble MeTOABI MNO3HAHUSA
1.1 OKpy>Karoiero mupa. Posib 3KkcriepuMeHTa U TEOpUH B MPOLIECCE
MO3HAHUS IPUPOABL. DKCIIEPUMEHT B (pU3HKe
1 MonenupoBanue (U3NYECKUX SIBIEHUH W mpoueccoB. Haydnbie
runore3pl.  @Du3nUecKue 3aKOHbI W TEOpUU. [ 'paHHMIIbI
1.2 NPUMEHUMOCTH (U3UYECKUX 3aKOHOB. [IpMHIUI COOTBETCTBHSL.
Pons u Mecto pusznku B GopMHUpPOBAHWU COBPEMEHHOW HAayYHOMU
KapTHUHBI MUPA, B IPAKTUYECKOMN NEATEIBHOCTH JHOAEH
2 MEXAHUKA
KMMHEMATHUKA
211 Mexannyeckoe nBHKeHHE. (OTHOCUTENBHOCTh MEXAaHUYECKOIO
o nerkeHus. Cuctema orcuéra. Tpaekropus
[lepemenienue, CcKOpocTh (CpeoHsisi CKOPOCTb, MTIHOBEHHAs
210 CKOPOCTbh) M YCKOpPEHHE MaTepuaibHON TOUKH, UX MMPOEKIINHN HA OCH
o cucTeMbl KoopauHaT. CIlIo)K€HHE TMEpEMEIEHUH M CIOXKEHHE
CKOpOCTE
PaBHOMEpHOE M PAaBHOYCKOPEHHOE NPSMOJIMHEMHOE JIBUKEHUE.
2.13 I'paduku 3aBUCUMOCTH KOOPJIUHAT, CKOPOCTH, YCKOPEHHSI, YT U
MepeMeNIeHUs] MaTEPUAIbHON TOYKH OT BPEMEHU
2.1.4 CBoOoaHoOe majieHre. Y CKOpeHrue CBOOOTHOTO MaICHHS
2.1 KpuBonuneiinoe NBIDKCHUE. PaBHOMepHOE NBIDKECHUE
215 MaTepUaJIbHOM TOYKH II0 OKPYKHOCTHU. YIJIOBAas CKOPOCTb,
o nuHeHas ckopocTh. Ilepuon m yacrora. LleHTpocTpemMuTenbHOe
YCKOpEHHUE
216 TexHudeckue yCTpPOWCTBA: CHHUIOMETP, ABUKEHUE CHApsLIOB,
o LIETHBIE U PEMEHHBIC NTepelaun
[Ipaktrueckue paboThl. l3MepeHne MIHOBEHHOW CKOPOCTH.
HccnenoBanue COOTHOLIEHHS MEXAY MYTAMH, HPONACHHBIMHU
217 TEJIOM 3a MOCIIENOBATEIbHbIE PABHBIE MPOMEXYTKHA BPEMEHU IIPHU
o PAaBHOYCKOPEHHOM [JBHM)KEHHUH C HAYaJIbHOM CKOPOCTBIO, PABHOM
HyI0. HM3ydyeHue [BM)KEHMS IIapuKa B BA3SKOM KUAKOCTH.
M3yuenne nBIKEHUS Teaa, OPOLIICHHOTO TOPU30HTAIBHO
JIMHAMUKA
2191 IIpunnun orHocurensHocTH ['ammnes. Ilepswiii 3akoH HbroroHa.
- HNueprmanbHble CHCTEMBI OTCUETA
22 222 Macca Tena. Cuna. [IpuHIUIT CyNIEpPIIO3HIMU CHIT
Bropoii 3akon HplooTOoHa 179 MarepHaibHOM TOYKHA B
223 nnepruansHoi cucteme orcuéra (MCO). Tperwnii 3akon HetoToHa
JUISI MAaTEPUAIIBHBIX TOYEK




3akoH BcemupHoro Ttarotenus. Cuia T1spkectu. Ileppas

224
KOCMHUYECKasi CKOpOCTh. Bec Tena
2.2.5 Cuna ynpyroctu. 3akoH ['yka
Cuna tpenust. Cyxoe TpeHue. Cuna TpeHHsI CKOJIBKEHUS U cuia
2.2.6 Tpenus nokos. Koaddumuent tperns. Cuna cOnpoTUBICHUS TTPU
JBUKEHHMHM TeJa B XKUAKOCTH WM rase
297 [TocTynaTtenbHOE 1 BpalaTebHOE IBUKEHUE a0COIIOTHO TBEPIOTO
o Tena
2938 MOMEHT CHJIBI OTHOCHTEIBHO OCH BpamieHus. I[limeuo cuisl.
o Ycnosus paBHoBecus TBEpaoro Tena B MCO
229 Texuuueckue YCTPOMCTBA: MOIIUITHUKY, JBHKCHUE
o HWCKYCCTBEHHBIX CIYyTHUKOB
[Ipaktnueckue pabotel. M3ydeHme pgBwkeHus Opycka 1o
HAKJIOHHOM IUIOCKOCTH 1O JEHCTBUEM HECKOJBKHUX  CHIL
2910 HccnepoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HHUKAIOIIMX B

nedpopMUpyeMoi IPYKUHE U PE3UHOBOM 00pa3Iie, OT BETUIHHBI UX
nedopmarnuu. MccienoBanue yciioBuii paBHOBECHS TBEPIOTO Tea,
MMEIOLIETO OCh BpallleHUs

3AKOHBI COXPAHEHNA B MEXAHUKE

NMnynsc MaTepUalbHONM TOYKH, CUCTEMBI MaTE€pPUAIbHBIX TOYEK.

2.3.1 NmnynbC cuiibl 1 K3BMEHEHHUE UMITYJIbCA TeNa
2.3.2 3akoH coxpaHenusi ummnyibca B MCO. PeakTuBHOE ABUKEHHUE
2.3.3 PaGora cunbl
234 MonIHOCTh CHIIBI
235 KI/IHGTI/I‘ICCKafI SHEprus MaTepuaibHOM TOouku. Teopemao
KMHETHUYECKOUN SHEpruun
[TorenmaneHass osHeprusd. lloTeHuManbHass JHEPTUS  YIPYTO
23 2.3.6 nedhopMUpOBaHHOW TpYXUHBL. [loTeHIManpHass SHEpPrus Tena
BOJIM3U TTOBEPXHOCTH 3eMIIH
[loTeHnManpHble W HEMOTCHIHMANbHBIE CHIBL. CBs3b PabOTHI
2.3.7 HEMOTCHIUAJIbHBIX CHJI C MU3MEHEHHEM MEXaHUYECKOW SHEpruu
CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUYEeCKOM YHEpruun
2.3.8 Yupyrue u Heynpyrue CTOIKHOBEHUS
23.9 TGXHI/IIIGCKI:IG YCTPOMCTBA: ABUKEHUE paKET, BOJOMET, KOIIep,
MPYKUHHBINA TUCTOJIET
[Ipaktrueckue paboThl. M3yueHue CBS3M CKOPOCTEH TeNn mNpu
2.3.10 Heynpyrom yaape. HcciemoBaHue CBsI3M  paOOThI  CHIIBI  C
M3MEHEHUEM MEXaHUYECKON DHEPIUH Tena
3 MOJIEKYJISIPHASA ®U3MKA U TEPMOJIMHAMUKA
OCHOBbI MOJIEKVJISPHO-KUHETUYECKOM TEOPUU
OCHOBHBIE TOJIO)KEHHUSI MOJIEKYJISIPHO-KUHETUYECKON TEOpHH.
3.1.1 bpoynoBckoe mBmxkenue. Huddys3us. Xapakrep IBUKCHHS U
3.1 B3aMMOJICICTBHUS YaCTHUI] BEIIECTBA
310 Mo/:v[enn CTPOEHHS ra30B, )KUJIKOCTEU U TBéEI[I)IX TN ¥ 00bsSCHEHNE
CBOMCTB BEILIECTBA HA OCHOBE ATUX MOJIENeH
3.1.3 Macca monekyin. Konmnuectso Benectsa. IlocrosiHHas ABoragapo




TemnoBoe paBHoBecue. Temmeparypa u e€ usmepenue. lllkana

3.14
temneparyp Llenbcus
315 Monens HJICAIBHOTO rasa. OCHOBHOE ypaBHEHHE MOJIEKYJSIPHO-
KMHETHYECKOW TEOPUH UIEATIBHOIO ra3a
AOcoroTHasE TeMIiepaTypa Kak Mepa CpeaHedl KUHETHYeCKOU
3.1.6 SHEPruM TEIUIOBOTO JBMXKEHMS yacTull rasa. lllkama temmeparyp
KenbBrHa
3.1.7 Ypasnenue Knanelipona — MenneneeBa. 3akoH JlanbToHa
318 I"azoBble 3aK0HBI. M30mponeccsl B uaeanbHOM ra3e ¢ MOCTOSHHBIM
KOJIMYECTBOM BEIIECTBA: U30TEPMa, M30X0pa, n300apa
3.1.9 TexHnueckue ycTporucTBa: TEPMOMETP, OApOMETP
[Tpaktuyeckue pabotel. M3Mepenue macchl Bo3ayxa B KIacCHOM
3.1.10 komHate. MccienoBanue 3aBUCUMOCTH MEXKIY IapaMeTpamu

COCTOSIHU A pa3pCKCHHOI'O ra3a

3.2

OCHOBbI TEPMOJIMHAMUMKHN

3.2.1

TepmoauHamMuueckas cucrema. BuyrpeHnHss JHEprus
TEPMOJIMHAMHYECKON CUCTEMBI U CIIOCOOBI €€ N3MEHEHMSI

3.2.2

KomnuectBo  Temmorel u  pabota. BHyTpeHHss  sHeprus
0JIHOATOMHOT'0 MJI€aJIbHOI'O T'a3a

3.23

Bunnr TEIUIONEepEIayn: TEIIONPOBOJHOCTb, KOHBEKITHS,
n3nydyeHue. TemioéMKOCTh Tena. YJIenbHas TEIOEMKOCTb
BellecTBa. Pacu€r KkonmyecTBa TEmIOTHI IPU TEILIONEepeIaye

3.24

IlepBbiil 3aKk0H TepmoaMHAMMKU. [IpuMeHeHHMe mepBOro 3akoHa
TEPMOJMHAMUKH K H3ompoueccaM. I'paduueckas nHTEpIpeTanys
paboThI raza

3.25

TermoBble mMamuHbl. [IpyHUMIBL NEUCTBHS TEIUIOBBIX MAlIWH.
[IpeoOpazoBanus SHEPrUM B TEIJIOBBIX MammHaX. KoaddummeHt
none3noro aewcreus (nainee — KIIJ) TermoBoi mammubl. [ukin
Kapno u ero KI1/]

3.2.6

Bropoit 3akoH TepmomuHamuku. HeoOpaTUMOCTH TpOIECCOB B
npupoje. TemynoBble ABUraTead. OKOJOTHUECKHE IPOOIEMBI
TEIMJI09HEPTETUKU

3.2.7

TexHuyeckne yCTpOMCTBA: [BUIaTelb BHYTPEHHEIO CrOpaHUs,
OBITOBOW XOJOIMIBHUK, KOHIUITHOHEP

3.2.8

ITpakTuyeckue paboTel. M3mepenue yienbHol TemIoéMKOCTH

3.3

AI'PEI’ATHBIE

COCTOAHNMA BEILIECBA. ®A30BBIE ITEPEXO/IbI

3.3.1

[TapooOpazoBanne u KOHAeHcauus. lcmapeHue W KHUIIGHHE.
VY nenpHas TemoTa napoodpazoBaHMsl. 3aBUCUMOCTh TEMIIEPATYpPBI
KUIICHUS OT JaBJICHUS

332

AOcComoTHas 1 OTHOCHTEIbHAS BIAXKHOCTH BO3yxa. HachieHHbIH
mnap

333

Tépnoe Teno. Kpucrammmieckue u amopdHbie Tes1a. AHU30TPOIHS
cBoiicTB  KpuctayioB. JKuakue Kkpucramisl. CoBpeMEHHBbIE
MaTepuaibl

334

[TnaBneHre W KpUCTALTU3AlMsA. YJeldbHAs TEIUIOTa IUIABJICHHS.
Cybnumarus

335

YpaBHEHHE TEIJIOBOTO OamaHca




TexHHYecKre yCTPOHUCTBA: TUTPOMETP U ICUXPOMETP, KATIOPUMETP,
3.3.6 TEXHOJIOTUH TOJYyYEHHUS] COBPEMEHHBIX MaTEpUajIoB, B TOM YHCIIE
HAaHOMAaTepHaJIOB, U HAHOTEXHOJIOTUHU
3.3.7 [TpakTrueckue paboTel. I3MepeHne BIaKHOCTH BO3TyXa
4 DJIEKTPOAMHAMUKA
DJIEKTPOCTATHUKA
41.1 DnekTpu3zanusa  Tel.  OJeKTpuueckuid  3apsan.  JlBa  Buga
AIIEKTPUUYECKUX 3aPsI0B
4.1.2 IIpOBOIHMKY, AUBJIEKTPUKH U IOJIYIIPOBOAHUKH
4.1.3 3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia
4.1.4 B3aumopeiictsue 3aps10B. 3akoH Kynona
Onexrpuueckoe mnosie. HanpsKEHHOCTh 3JIEKTPUUECKOTO OIS,
4.1.5 [TpunImn CyNEPIO3UIIUH. JInaun HaNpsHKEHHOCTH
AIEKTPUUYECKOTO TOJIS
4.1 416 Pabora cun snekrpocratudeckoro moss. [loTenmman. PazHOCTH
MIOTEHIIUAJIOB
417 [IpoBOAHMKY U IUANEKTPUKH B IIOCTOSTHHOM 3JIEKTPHUYECKOM TOJIE.
JlnsnexTpudeckas IpOHUIIAEMOCTh
418 OnektpoémkocTh. KoHaeHcaTtop. DIeKTpOEMKOCTh  IJIOCKOTO
KOHJICHCATOpa. DHEPrus 3apsHKeHHOro KOHAEHcaTopa
TexHuueckue YCTpOMCTBA: 3JIEKTPOCKOTI, 3IEKTPOMET,
4.1.9 ANEKTPOCTATUYECKAsT 3allWTa, 3a3eMJICHHE JJICKTPONpHOOpOB,
KOHJIEHCATOP, KCEPOKC, CTPYHHBIN PUHTED
41.10 [IpakTnueckue paboTHLI. Nsmepenne 3JIEKTPOEMKOCTH
KOHJIEHCAaTOpa
IIOCTOSHHBIN DJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX CPEJJAX
491 VYcnaoBust CylecTBOBAHUS TOCTOSIHHOTO AJIEKTPUUECKOTO TOKA.
o Wcroununku Toka. Cuita Toka. [1ocTOSIHHBIN TOK
422 Hanpsioxenue. 3akon OMa 1151 yyacTka enu
473 DJIEKTPUYECKOE  COMPOTUBJIEHUE. YIEIBHOE COMPOTUBIICHUE
BEILIECTBA
4.4 [locnenoBarenpHOE, MapauieNbHOE, CMEIIAHHOE COEIUHEHUE
MIPOBOJHUKOB
4.2.5 Pabota snekTpuueckoro Toka. 3akoH Jxoyst — Jlenna
4.2.6 MoOIIHOCTB JIEKTPUYECKOTO TOKA
4.2 anekTponBrkymas cuina (mamee — OJIC) um  BHyTpeHHee
4.2.7 CONMPOTUBIIEHWE MCTOYHHMKA ToKa. 3akoH Oma [ TOJIHOM
(3amMKHYyTOI) 3nekTprueckoi nenu. Koporkoe 3aMbikanne
498 DNeKTpOHHAsi MPOBOJUMOCTh TBEPABIX METAIJIOB. 3aBUCHUMOCTD
COMPOTHUBIICHUS METAJJIOB OT TeMnepaTypbl. CBEpXIIPOBOJIUMOCTh
4.2.9 DneKTpruyecKuil TOK B Bakyyme. CBONCTBA AJIEKTPOHHBIX TyYKOB
[MonynpoBonuuku. COOCTBEHHAass W TPHUMECHAas MPOBOJAUMOCTH
4.2.10 MOJYTPOBOTHUKOB. CaoiicTBa p-n nepexoja.
[TorynpoBOTHUKOBEIE MPUOOPHI
4911 DNEKTPUYECKU TOK B DJEKTPOIHUTAaX. JIEKTPOIUTHYECKAs

JTYcconmanus. JIEKTPOJIN3




DJNeKTpuyeckuid  Tok B razax. (CaMoOCTOATENbHBIA U
4.2.12 HECaMOCTOSTENIbHBINA pa3psl. Pa3inuHbie TUIIBI CAMOCTOSTEIBHOIO
pazpsiga. Monaus. [1nazma
TexHuueckre YCTpONCTBAa: aMIepMeTp, BOJBTMETP, pPEOCTaT,
HMCTOYHUKHU TOKa, AJIEKTPOHArpEeBATEIbHBIC puoopHI,
4.2.13 AJIEKTPOOCBETUTEIIbHBIE TPHUOOPHI, TEPMOMETP COIPOTUBIICHHUSI,
BAaKyyMHBIN MO, TEPMUCTOPHI u (hOTOPE3UCTOPHI,
ITOJIYITPOBOJTHUKOBBIN MO/, FaJlbBaHHUKA
[Ipaktrueckue paboThl. M3ydeHHe CMENaHHOTO COSTUHEHUS
4914 PE3UCTOPOB.
o M3mepenne DOJIC wucToyHMKa TOKa U €ro BHYTPEHHETO
conpotuieHus. Habmoaenne snexTponmsa
11 KJTACC
Koxn Konnposepsie
MOTO [IpoBepsiemble 37IEMEHTHI COAEPKAHMS
paszena
AIIeMEeHTa
4 OJIEKTPOIMHAMUKA
MATHUTHOE ITOJIE. DJIEKTPOMATI'HUTHAA MHAYKIA
43.1 ITocTostHHEIE MarHUTHL. B3anMoaeiicTBHE TOCTOSHHBIX MAarHUTOB
MaruutHoe mone. Bektop MarHuTHONM uHAYKIUU. [IpuHUMND
432 cynepno3uiuu. JluHuM MarHuTHOM uHAYKUMU. KapTuHa nuHUI
MAarHUTHOM MHAYKIIMH NOJIsl TOCTOSIHHBIX MarHUTOB
MaruutHoe moJie NMPOBOJHHMKA € TOKOM. KapTuHa nWHHI 1O
433 JUIMHHOTO TMPSMOT0 TPOBOJHUKA U 3aMKHYTOTO KOJIBLIEBOTO
e MPOBOJHKKA, KaTyIIKU ¢ TOKoM. OnbIT Opcrena. BzaumoneiictBue
MPOBOJIHUKOB C TOKOM
4.3.4 Cuna Amnepa, €€ MOylb M HallpaBJIEHHE
435 Cuia Jlopenua, e€ MOayJIb U HanpaBieHue. JBrkeHne 3apsKeHHON
e YaCTHUIIbI B OJTHOPOJTHOM MarHUTHOM 1osie. Pabota cuel Jlopenna
436 SIBiieHUE AIEKTPOMArHUTHON MHIYKIIMHT
4.3 437 IToTok BeKTOpa MArHUTHON MHIYKIIHHU
438 OJIC nHaykiuu. 3aKOH 3JIEKTPOMarHuTHOM MHAyKIuu Dapanes
43.9 Buxpesoe snektpuueckoe noje. IJC MHAYKUMM B TPOBOJHUKE,
T JIBIKYIIEMCS IOCTYINATEIbHO B OJTHOPOJIHOM MarHUTHOM I10JI€
4.3.10 [IpaBuno Jlenna
4.3.11 NunykruBHocTh. SABnenue camonnaykiuu. IJ1C caMOuHyKIuu
4.3.12 OHeprus MarHUTHOT'O NOJIs1 KATYIIKH C TOKOM
4.3.13 DIEKTPOMarHUTHOE OJIe
Texnuueckue YCTpOMCTBA: MMOCTOSIHHBIE MarHuThlI,
43.14 3JIEKTPOMArHUTHI, AJIEKTPOABUTATEINb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTHUI, THAYKIIMOHHAS €Yb
[IpakTuueckue paboThl. M3ydeHHEe MarHMTHOTO IOJI KAaTYIIKH C
4.3.15 ToKOM. MccnenoBanue qeicTBUS MOCTOSIHHOTO MarHWTa Ha PaMKy C
ToKkoM. MccenoBanue siBICHUS JIEKTPOMArHUTHON MHAYKIIUU
KOJIEBAHUA 1 BOJIHbI

MEXAHWYECKUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHU A




5.1.1

Koneb6arenbnas cucrema. CBoOoHbIE KOseOanus. ['apmMoHnyeckue
kosiebanus. Ilepron, yacrora, aMmmntyna u aza KkonedaHui

5.1.2

[IpyxvHHBIA MasgTHUK. MaTeMaTHYECKU MAsITHUK

5.1.3

VYpaBHeHHe TapMOHMUYeCKHMX KoneOanuil. KuHemarmueckoen
JMHAMUYECKOE ONMCAaHNE KOJIe0aTeIbHOrO ABHKEHMSI

5.14

[IpeBparienrie SHEPruu MpU rapMOHUYECKUX KoyebaHusx. CBs3b
aMIUTUTYABl KOJeOaHWN WCXOMHOW BEIWYUHBI C aAMILTUTYJaMU
Kosie0aHuM e€ CKOPOCTH U YCKOPEHHUSI

5.1.5

KoneGarenbuplii  koHTYp.  CBOOODHBIE  3JIEKTPOMAarHUTHBIE
KoJIeOaHUsT B MJICAIBHOM KOJeOaTeNbHOM KOHTYype. AHAIOTHUs
MEXIYy MEXaHWYECKUMHU U DIIEKTPOMArHUTHBIMU KOJIEOaHUSMHU.
®opmyna Tomcona

5.1.6

3aKOH COXpaHEHHUsl PHEPTUH B UJCAIbHOM KO0JIeOaTEIbHOM KOHTYpE

5.1.7

BrinyxeHHble MexaHnueckue kKonedbanus. Pezonanc. PezonancHas
KpHBasi. BEIHYK/1eHHBIE 2JIeKTPOMAarHUTHbIE KOJICOAHUsI.

5.1.8

ITepemenHbIi Tok. CHHYCOUATbHBINA TEPEMEHHBIN TOK.

5.1.9

MOUIHOCTh MEPEMEHHOr0 TOKAa. AMIUIUTYAHOE W JIEUCTBYIOIIEE
3HAYCHUC CUJIBI TOKA U HaHp}I)KeHI/IH

5.1.10

Tpancopmarop. IlpousBoacTBo, Tepenada U MOTpedIeHHE
INEKTPUYECKON SHEPTUU. DKOJIOTHYECKUE PUCKH IIPH ITPOU3BOJCTBE
AIIEKTPUYECKOMN JHEPIUH. Kynsrypa HCIIOJIb30BAHUS
JEKTPO’HEPIUH B TIOBCEAHEBHOM XKU3HU

5.1.11

TexHuveckne ycTpomncTBa: cedicMorpad, 3JIeKTpUUECKHl 3BOHOK,
JIMHUU JIEKTporiepeaay

5.1.12

[Ipaktuueckue pabotel. MccrmemoBaHue 3aBHCHMOCTH TEpHOJIA
MaJIbIX KOJIeOaHUH rpy3a Ha HUTHU OT JUIMHBI HUTU M Macchl Tpy3a.
HccnenoBanue NEepeMEHHOrO TOKa B LENU U3 IOCIEI0BATEIBLHO

COEeTMHEHHBIX KOHJIEHCATOpa, KaTYIIKU U pPe3UCTopa

52

MEXAHUYEC

KHUE U SJIEKTPOMAI'HUTHBIE BOJIHBI

5.2.1

MexaHudeckue BOJIHBI, YCIOBUS pacnpoctpaHeHus. llepuon.
CkopocTh pacmpocTpaHeHUss W JivHa BOJHBL. [lomepeuynsie u
MPOJIOJILHBIE BOJIHBI

5.2.2

WNuTtepbepentus u qudpakiysi MEXaHHUYECKUX BOJTH

523

3Byk. Ckopocth 3ByKa. I'pomkocTh 3Byka. Bwicota ToHa. TemOp
3BYKa

524

9H€KTpOMaI‘HI/ITHBI€ BOJIHBI. YcnoBus H3JIYyUCHUSA
3JIEKTPOMAarHUTHBIX BOJIH. B3anmHas opuenTanust BektopoB E, B u
U B DJICKTPOMarHuTHOM BOJIHE B BaKyyMe

525

CBoiicTBa QJICKTPOMArHUTHBIX BOJIH: OTPAXCHHUC, IMMPCIOMIICHUC,
MOJISIpU3aIus, nudpakims, uHTEephEepeHITns. CkopocTb
SJICKTPOMAIrHUTHBIX BOJIH

5.2.6

[IIxana 37eKTPOMarHUTHLIX BOJIH. [I[puMeHEeHNE 37IEKTPOMAarHUTHBIX
BOJIH B TEXHUKE U OBITY

5.2.7

[IpuHIIMTIBI ~ pagMOCBA3M W TeNeBUACHUSA.  Pammosokarmus.
DJIEKTPOMArHUTHOE 3arps3HEHUE OKPY KaIOIIEH Cpeibl

5.2.8

TexHuueckue  ycTpoicTBa: My3bIKaJIbHBIE ~ HMHCTPYMEHTHI,
YIBTPa3ByKOBass JUArHOCTHKAa B TEXHHUKE M MEIULMHE, pajap,

paaronpuéMHIK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-neup




OIITHUKA

[IpsamosnuHEHOE pacipoCTpaHEHHE CBETa B OJTHOPOAHOM cpene. JIyu

5.3.1
cBEeTa
539 OtpaxkeHue cBeTa. 3akOHBl OTpakeHHsd cBera. llocTpoeHue
1300paXeHH B MIIOCKOM 3epKajie
533 [Ipenomnenue cBeta. 3aKOHBI MPEIOMIICHHs CBeTa. AOCOIFOTHBIN
MOKa3aTellb MPEJIOMIICHUS
534 Ilonnoe BHyTpeHHee oTpaxeHue. IIpenenbHbI yroa IOJIHOTO
BHYTPEHHETO OTPAXKEHUS
5.3.5 Jucniepcust ceera. CiioxkHbIN cocTaB Oemoro ceta. Lpet
Colwuparomue U pacceuBaromiue JUH3bL. ToHkas nuH3a. DOKycHOE
536 paccTosiHMe M ONTHYECKas Cuila TOHKOW JmH3bL. Iloctpoenue
M300paXKeHU B COOMPAIOIINX U PACCEHBAIOIINX JIMH3aX. Dopmyna
53 TOHKOM JIMH3BI. Y BEJIMUCHHE, TaBaeMOe JTUH30M
5.3.7 [Ipenensr TPpUMEHUMOCTH TEOMETPUYECKON ONTUKH
Wntepdepentuss  cBeta. KorepeHTHble HCTOUYHUKU. Y CIIOBHA
5.3.8 HaOJIOZICHUST MaKCUMyMOB M MHHUMYMOB B WHTep(hEpEHIIMOHHON
KapTUHE OT IBYX CHH()A3HBIX KOTEPEHTHBIX UCTOYHHKOB
Hudpakuus  cera.  JudpaknuoHHas  pemérka.  YCIOBHE
5.3.9 HaAOJIFOIEHUS TJIAaBHBIX MaKCHUMYMOB npu HaJgcHuH
MOHOXPOMATHYECKOTO CBETa Ha TUPPAKIIMOHHYIO PEHIETKY
5.3.10 [lonsgpuzanus ceera
TexHudyeckue  yCTpOMCTBA: OYKH,  JIyIa, ¢oroamnmapar,
5.3.11 MPOEKIIMOHHBIN anmapaTr, MHKPOCKOI, TEJIECKOI, BOJOKOHHAs
onTHka, TUGPAKIMOHHAS PEMIETKA, MOISIPOU
[Ipaktuueckue paboTbl. M3mepeHue mnokaszaTenss MPETOMIICHHUS.
5.3.12 HccnenoBanue CBOWCTB M300pakeHMid B JuH3ax. HaOmroneHue
JMCIIEPCUU CBETA
SJIEMEHTBI CITIEITUAJIBHOM TEOPMU OTHOCUTEJIBHOCTH
I'panuubl MpUMEHMMOCTH KJIAaCCHYECKOM MexaHuku. [loctymnaTel
6.1 TEOPUH OTHOCUTEIBHOCTH: HWHBAPUAHTHOCTb MOJIYJIA CKOPOCTH
CBETa B BAKyyMe, IPUHLUII OTHOCUTEIBbHOCTH DWHIITEHHA
6 6.2 OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMEUIEHUE BPEMEHU U
COKpAICHUE IJTMHBI
6.3 DHEPrusi 1 UMITYJIbC CBOOOTHOM YaCTHUIIbI
6.4 CBsI3b Macchl C DHEPrUECH W HMMIYJIbCOM CBOOOJHOW YaCTHIIHI.
DHeprus 1Mokosi CB0O00THOM YaCTHIIBI
7 KBAHTOBAA ©OU3MKA
DJIEMEHTbI KBAHTOBOM OIITUKU
71.1 ®otonbl. Popmyina [lnanka cBsi3u 3HEpTUM HOTOHA C €O YACTOTOM.
o DHeprus v UMNyJiabC GoToHa
719 OtkpsiTre u uccienoBanue porosaddexra. Onpitol A.I'. Cronerosa.
71 3akonbl porodddekra
713 VYpaBuenue DiinmreiiHa uia ¢oroaddexra. «KpacHas rpaHunar
dororddekra
7.1.4 JlaBnenue cBera. OnbiThl [1.H. Jlebenena
7.1.5 XUMHYECKOE IEUCTBUE CBETA




716 TexHuueckue ycTpoiicTBa: (oTO3IEMEHT, GOTOAATUUK, COJHEUHAS
Oarapesi, CBETOAMO]]
CTPOEHUE ATOMA
791 Mopnens aroma Tomcona. OnbiTel Pesepdopna mo ucciemoBaHuio
o cTpoeHus aroma. [manerapnas MoJzienb atTomMma
[Toctynatet bopa. W3nydenme wu morjomenne ¢GOTOHOB TIIPHU
7.2.2 IIEPEX0/Ie aToMa C OJHOI0 YpPOBHS 3HEPIMM Ha Jpyrou. Buabl
criekTpoB. CIEKTp ypOBHEN SHEPTUU aTOMa BOJAOPOAA
7.2 793 BonHoBbie cBoiicTBa yactull. Bomusl ne bpoiinsa. KopnyckynsipHo-
o BOJIHOBOH Jtyanu3M. Jludpakius 3JeKTPOHOB Ha KpUCTaJIaX
794 CroHTaHHOE M BBIHYXIAECHHOE U3Iy4eHHE. Y CTPOICTBO U MPUHIUI
o paboThl na3epa
775 Texanueckue YC"prP'ICTBaZ CHEKTPaJIbHBIN aHaIu3 (CIMEKTPOCKOII),
J1a3ep, KBAHTOBBI KOMITBIOTEP
7.2.6 [IpakTuueckue pabotel. HabmroneHne TMHEHuaToro crnekrpa
ATOMHOE A1PO
7.3.1 MeTtoap! HaOJIIOICHHSI U PETHCTPALIMH 3JIEMEHTapHBIX YaCTHUI
OtkpeiTue  paauoaktuBHOCTH.  OmbiTel  Pesepdopma  mo
739 ONpPEACIICHUIO COCTaBa pPaguOaKTHUBHOIO wu3iaydeHus. CBoiicTBa
anb(da-, Oeta-, raMMa-u3IyueHus. BriusHue paanoakTHBHOCTH Ha
YKUBbIE OpTaHU3MbI
OTkpeiTHE TIPOTOHA W HeUTpoHa. HykiloHHass Momenb sapa
7.3.3 Ieitzenbepra — MBanenko. 3apsn sapa. MaccoBoe d9mcio sipa.
W30Tonbl
734 Anbda-pacniaz. DNEKTPOHHBIM W TO3UTPOHHBIA OeTa-pacma.
["'amma-n3nydenue. 3aKOH palMOaKTUBHOIO pacnajia
7.3 735 DHeprus cBsi3U HYKJIOHOB B sizipe. SnepHbie cuibl. Jledekt macch
aqpa
7.3.6 S nepubie peakuuu. JleneHue u CUHTE3 A1Iep
Snepupiii  peaktop. Tepmosimepubiii  cuHTe3. [Ipobmembl  u
7.3.7 MEPCHEKTUBBl  SJIEPHOM SHEPreTHKU. OKOJOTUYECKHE ACTIEKTHI
SICPHOW SHEPTETUKHU
738 DJIeMEeHTapHbIe YaCTHIIBI. OTKpbITHE MO3UTPOHA.
DyHIaMEHTAIbHBIE B3aUMOJICHCTBUS
73.9 TexHu4eckue yCcTpouCcTBa: T03UMETP, Kamepa BunbcoHa, sanepHbIil
peakTop, aToMHast 0omOa
7310 [TpakTueckue padotsl. MccnenoBanue TpeKOB 4acTHUII (10 TOTOBBIM
dororpadusim)
OJIEMEHTBI ACTPOOU3NKIN
81 Bun 3Bé3gHoro Heba. CoszBe3awsi, sipKkue 3BE3MBI, IIAHETHI, HX
BUJUMOE JIBUKCHHE
3 Conneunas cucrtema. [lmaneTsl 3eMHOM rpynmbl. [1naHeTbI-ruranThl
8.2 U UX CIIYTHUKH, KapJIMKOBble IulaHeThl. Manble Tena CoaHEedHOM
CUCTEMBbI
8.3 Comnrie, hotocdepa u armochepa. CotHeUHass aKTUBHOCTD
8.4 Nctounuk sHeprum CosiHia v 3BE311




8.5

3BE3/bI, WX OCHOBHBIE XapaKTEPUCTUKHU: Macca, CBETHMOCTb,
panuyc, TeMIIeparypa, HX B3aUMOCBS3b. Huarpamma
«CHEKTPAJIbHBI  KJIACC — CBETUMOCTBbY». 3BE3ABI  TJIaBHOU
IIOCJICOA0OBATCIIBHOCTH. 3aBI/ICI/IMOCTb «Macca — CBECTHUMOCTB» IJIid
3BE3]1 IIaBHOM ITOCJIETOBATEIbHOCTH

8.6

#H##Par###BuyTpenHee CTpOCHUE 3BE3. CoBpemeHHbIE
IIPEJICTABICHNUS O MPOUCXOXKACHUU U 3Bomonuu ConHua U 3BE3N.
OTanbl )KU3HU 3BE3]T

8.7

Mineunsii Ilyte — Hama [anaktuka. CroupanbHas CTPYKTypa
lNanmakTuku, pacrpeznenenue 3B€31, rasa U neumd. [lomoxxeHue u
newkenne Comama B [amaktwke. [lmockas u  chepuueckas
MOJICUCTEMBI | allaKTUKU

8.8

Tunel ranaktuk. Paguoramaktuku M KBasapbl. UEpHBIE IBIpHI B
AIpax TATaKTUK

8.9

Bcenennas. Pacmupenue Bcenennoii. 3akon Xa60ma. Pa3zberanue
rajakTuk. Boszpact u paguyc Beenennoin, teopus bonbioro B3paisa.
Mopens «ropsiuert Beenennoii». PennkroBoe n3nydeHne

8.10

Macmrabnast CTPYKTYpa Bcenennoii. MeraranakTuka.
Hepeménneie npo0aeMbl aCTPOHOMUHT

I[TPOBEPAEMBIE HA EI'O 110 ®U3UKE TPEBOBAHUA K PE3YJIbBTATAM OCBOEHUA

OCHOBHOM
OBPA3OBAHUS

OBPA30BATEJILHOM [NPOI'PAMMBI CPEJJHEI'O OBILIEI'O

Kon
IPOBEPSIEMOTO
TpeOOBaHMS

[TpoBepsieMbie TpeOOBaHMS K NPEIMETHBIM pE3yJIbTaTaM OCBOCHUS
OCHOBHOI 00pa30BaTeIbHON MPOrPaMMBbI CPETHET0 00IIET0 00pa30BaHUS

1

CchopMHpPOBaHHOCTE YMEHHI pacrmo3HaBaTh (pu3ndecKue SBICHUS
(poriecchbl) U OOBSICHATH MX HA OCHOBE M3YYEHHBIX 3aKOHOB

Brnagenne  ocHoBomomararomMu  QU3NYECKUMHU  TOHATHSIMH |
BEJIMUYMHAMU, XapaKTEPU3YIOIUMU GU3NYECKUE TPOIECChHI

ChopMHUpPOBAaHHOCT, YMEHUH TPUMEHATH 3aKOHBI  KJIACCHUYECKOU
MEXaHUKH, MOJIEKYJISIPHOM ¢buzukn u TEPMOAUHAMUKH,
JNEKTPOANHAMUKH, KBAaHTOBOM (U3MKH JUIsl aHaIu3a U OObBSICHEHHS
SIBJICHUM MHUKPOMHPA, MakpoMupa M MeEraMHpa, pas3jiMyaTb YCIIOBHUS
(rpaHuIbl, 00J1aCTH) MPUMEHUMOCTH (U3MYECKUX 3aKOHOB, MOHUMATh
BceoOImuit XapakTep (pyHIaMEHTaJIbHBIX 3aKOHOB W OTPAaHUYCHHOCTb
UCIIONIb30BAHUSl  YAaCTHBIX  3aKOHOB; aHAIM3HPOBaTh  (U3HUECKUE
MIPOIECCHI, UCTIOIB3YSl OCHOBHBIC MOJIOKEHHUS, 3aKOHBI U 3aKOHOMEPHOCTH

ChopMupoBaHHOCTH YMEHHSI pa3iuyaTh YCJIOBUS IPUMEHHUMOCTHU
Moenel GU3NIECKUX TN U MPOIIECCOB (SIBIICHHI)

CdopmMupoBaHHOCTH YMEHHUS PellIaTh PaCYETHHIE 33/1a4H C SBHO 3aJaHHON
U HESIBHO 3aJaHHOM (PU3MUECKOW MOJENbI0: Ha OCHOBAaHMM aHalU3a
yCJIOBHSI BBIOMPATh (U3MYECKHUE MOJCIIH, OTBEUAIOIINe TPEOOBAHUSIM
3a1aud, TPUMEHITh (HOPMYIIbI, 3aKOHBI, 3AKOHOMEPHOCTH M TIOCTYJAThI
buznyecKux TEOpUN MPHU HCIOJB30BAHUM MATEeMAaTUYECKUX METOJI0B
pelIeHns 3a1a4, IPOBOJAUTH PACUETHI HA OCHOBAHNUU UMEIOIINXCS IaHHBIX,
AQHAIM3UPOBATh PE3YNbTaThl U KOPPEKTHPOBATh METOMBI PEIICHUS C
y4€TOM IOITYYEHHBIX PE3YJIbTaTOB

Pemate kavyecTBeHHBIE 3a/1auyM, TpeOylOIIMEe NPUMEHEHHUS 3HAaHUHM U3
pa3HbIX pa3/ie’oB MKOJIBHOrO Kypca (pU3UKH, a TAK)Ke MHTErpallii 3HAaHUH




U3 JIpYyrUX TPEeIMETOB €CTECTBEHHOHAYYHOIO IIMKJa: BBICTpAauBaTh
JIOTUYECKYIO IIEMOYKY pPACCYXACHUN C OMOpod HAa M3Y4YCHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUYECKUE SIBICHUS

BraneHrie OCHOBHBIMH METO/IaMU HAyYHOTO MIO3HAHHMSI, HCIIOJIb3YEMbIMH B
¢u3uKe: NPOBOAUTH MPSIMBIE U KOCBEHHBIE H3MEPEHHs (U3NUECKUX
BEJIMYHMH, BHIOMpAs ONTUMAIBHBIA CIIOCO0 HM3MEPEHHS W WCIOJB3YS
U3BECTHBIE METOJbl OLICHKH IIOTPELIHOCTEM HW3MEPEHUH, INPOBOAUTH
UCCIIC/IOBAaHUE 3aBUCUMOCTEH (DU3MUECKUX BEIMYMH C HCIIOJIb30BaHHEM
OpSAMBIX W3MEPEHUH, OOBACHATH IMOIYYEHHBIC PE3YNbTaThl, HCIOJIb3YS
(du3nveckne TeOpUH, 3aKOHBI U MOHSTHUS, U JIEJIaTh BHIBOJIBI, COOIIOIATH
npaBuia 0e30MacHOro TpyJa NpU MPOBEJCHUM HCCIIECAOBAaHUI B pamKax
y4eOHOTO IKCIIEPUMEHTa U y4eOHO-UCCIIEOBATEIBCKOM IEATEILHOCTH C
HCII0JIb30BaHUEM U POBBIX U3MEPUTEIIBHBIX YCTPOMCTB u
71a00paTOPHOTO 000PYIOBAHMS

ChopMupoBaHHOCTh YMEHHMH aHAIM3UPOBATH U OLIEHUBATh MOCIEACTBUS
OBITOBOM M TPOM3BOJICTBEHHOHN NEATEIBHOCTH YeNIOBEKa, CBA3aHHOW C
(U3NYECKUMHU TPOLECCaMU, C MO3UIMHA 3KOJOrMYecKol 0e30MacHOCTH;
IPEACTABICHUM O pPalUOHAJIBHOM IIPUPOAOIIOIB30BAHUM, a TaKKe
pa3yMHOM HCIIOJIb30BaHUN JOCTH)KEHUN HAYKH M TEXHOJOTHH [UIs
JAbHEHIIIET0 pa3BUTHSI YeJIOBEUECKOro 00IIecTBa

OBnafgeHue pa3IMYHBIMH ~ criocobamMu  paboTel ¢ uH(pOpMaImen
¢u3nyeckoro  coAep)KaHMS € HCHOJB30BAaHHEM  COBPEMEHHBIX
UH(POPMALIMOHHBIX TEXHOJIOTHUH; pa3BUTHE YMEHUH KPUTHUYECKOTO
aHaJIM3a ¥ OIICHKHU JIOCTOBEPHOCTH MOJTy4aeMoi HHopManuu

10

CdopMHupOBaHHOCTH YMEHUU MPUMEHSITh OCHOBOIOJIararoIue
ACTPOHOMUHYCCKUC IMOHATHA, TCOPHUU U 3aKOHBI AJId aHaJIn3a U OGBHCHGHH}I
bu3NYeCKUX TPOLECCOB, MPOUCXOMALUIMX Ha 3BE3/aX, B 3BE3THBIX
CUCTEMaX, B MEXKTaJlaKTUYECKOW cpene; ABWKEHUS HEOECHBIX Tell,
3BOJIIOINH 3BE311 U Beenennon

NEPEYEHDL ODJIEMEHTOB COAEPXXAHUA, ITPOBEPAEMBIX HA EI'D 110 ®U3UKE

Kon Kon

paznmena/te | anmemeH | [IpoBepsieMblii AIEMEHT COMEPIKAHMS
MBI Ta

1 MEXAHUKA

1.1 KMMHEMATUKA

Mexanuueckoe aBmxeHHe. OTHOCHUTEIBHOCTL MEXAHUYECKOT'O
nBxenusa. Cucrema oTcuéra

1.1.2

MarepuasibHasi TOUYKA.




Eé€ pauryc-BeKxrTop:
7(r)=(x(z) Mz )=(z)),

TPaeKTOpII,

IIEpEeMEIICHIIC!

= (Ax, Ay, Az),

TyTb.

CrnoxeHne repeMelIeHHii:

N =, + I,

1.1.3

CxopocTb MaTepHUaIbHOW TOUKHU:
Ar

r

Ax , )
U =— =X,. @aHAIOTIMHO v, =Yy,, V.= Z,.
=0

r

CroxeHue CKopocTeil: o, = o, + 0, .

BbluniciieHue TepeMeIieHusT W MyTH MaTepUalbHOW TOYKH TPH
MPSIMOJIMHEHHOM JIBHYKEHUU BJIOJIb OCH X IO TpaduKy 3aBUCUMOCTH
vX(t)

o . Avo -,
chope}me MaTepHaJIbHOI TOYKIL: a = — =U, = (ax a.
At =0 -
a = Av,

X
A |,

=(v,),’. amanorm=o a, =(v,)’, a.=(v.).

x t

1.1.5

PaBHOMEpPHOE ITPAMONIMHENHOE IBUKECHHUE:
xX(t) = xg + Vpyt
Ve (t) — v, = const

PaBHOYCKOpEHHOE MPSIMOJIMHENHOE JIBH)KEHUE:




at
x(t)=x,+v, t +—
(1) =x, + v, ~

v (t)=v, +at

a, = const
vy, — U =2a,(x; - x)

-

ITpu ABIDKEHII B OJIHOM HAIlpaBIeHHH IIyTh S =1 __"2.¢

CBobogHOe majienne. Y CKOpeHrue CBOOOTHOTO TafCHUSI.

Vi

Yo a

o Xo X

JIBukeHue Tena, OpOIIEHHOTO O] YITIOM 0. K TOPU30HTY:

[.\'(f) =X, + Uyt =X, +U,cosa-¢
gt . £
l\}'(t) =V, + Ut + ’7 =V, + Upsina-7— gT

- -

[v,(®)=1,, =v,cos0

lu}_(r) =V, + g, =y,sina— g

g =0
g, =—g=const

KpuBonuneiinoe nBukeHue. [[BukeHHWE MaTepuUalbHOM TOYKH IO
OKPY’KHOCTH.
VYroBas v JIMHEWHAst CKOPOCTh TOYKHU:
v = wR
[Ipu paBHOMEPHOM JBHKEHUU TOYKHU 10 OKPYKHOCTH

2T 5
w=—=21nv
T
[enTpocTpeMUTENBHOE YCKOPEHHUE TOYKHU:
12
_ 2 _ 2
e = BT w*R
[TomHOE yCcKOpeHHne MaTepruanbHOW TOYKU

a

Teépmoe Ttemo. IlocTymarenbHOE M BpallaTENIbHOE JABUYKECHHE
TBEPJIOTO TENA

1.2

JUHAMUKA

1.2.1

HNuepunaneubie cucremel orcy€ra. Ilepssiii 3akoH HeroTOHA.
ITpunimn otHocuTenbHOCTH [ anuies

1.2.2

Macca Tena. IInoTHOCTE BemecTna:

_m
P=y




1.2.3

Cuna. [TpunImn CyNEepIO3UIUU
cun: F pasropeiicte=F1 +F2"+...FpaBuoaeiicts=F1+F2+...

1.2.4

Bropoii 3akon  HploToHa: sl maTepuaibHOM  TOYKH B
NCO F1 =mal Fl=mal; Ap =F AtAp=FAt npu F"=constF=const

1.2.5

Fi2 }_::21

Tperuii 3akoH HproTOHA 11711 MaTEpUAJIBHBIX TOUYEK:

Fi, =—-Fp

1.2.6

3aKoH BCEMHPHOI'0 TATOTCHHA: CHUJIBI TMPUTIKCHUA  MCKOAY
TOYCYHBIMU MAaCCaMH pPABHBI

mum
F=G 11182

RZ

Cuia TSKECTH. HGHTp TSDKECTH TeNa. 3aBUCHUMOCTE CHIIBI TSIKECTH OT

BBICOTHI h HaJl MOBEPXHOCTHIO TUTAHETHI paanycom RO:
GMm

"9 Ry + h)?

1.2.7

Cuna ynpyroctu. 3akoH ['yka:
F, = —kx

1.2.8

Cuna tpenus. Cyxoe TpeHue.

Cuna Tpenus ckonbxenus: F, = uN
Cuna tpenus nokost: F, < uN
Koaddunment tpenus

1.2.9

Fy
[aBnenue: p = =

1.3

S
CTATHUKA

1.3.1

—

F
MOMEHT CHIIBI OTHOCUTEIBHO OCH BPAIICHHS:
M| = Fl, rae | — meyo cuibl

F OTHOCUTEJIBHO  OCHM, Ipoxojsdumeil uepe3 Touky O
NEPNEHUKYJIIPHO PUCYHKY

1.3.2

Ientp macc Tena. LleHTp Macc CHCTEMBI MaTepHABHBIX TOYEK:
® miri+myray+..
LA A —
. mit+tmyo+..

>

B omHoponHOoM mone TskectH (g = const) IIEHTp Macc Tena
COBIIAJIAET C €r0 IIEHTPOM TSIKECTH

1.3.3

VYcnosus paBHoBecust TBEpaoro tesna B MCO:

{‘M1+M: +...=0

J

IF} +F,+...=0

1.3.4

3akoH [lackana

1.3.5

JaBnenue B xuakoctu, nokosieiics 8 UCO:
P =P+ pgh




1.3.6

N
>

3akoH Apxumena: Fap, = —PFirecu

, €CIIM TEJIO W KUAKOCTh mokosaTcs B UCO, To
F Apx = by VBLITGCH

YcaoBue miaBaHus Tel

1.4

3AKOHBI COXPAHEHN A B MEXAHUKE

1.4.1

HMMnynsc MaTepualbHOM TOUYKU: P = MV

1.4.2

- - -

HMMnynec cucteMsl Te1: p = py + po+...

1.4.3

3aKOH U3MEHECHUS U COXpPaHCHUA UMITYJIbCa:

—

B I/ICO Ap == A (pl + p2+. . .) == FlBHeIHHAt + FZBHGHIHAt+' "

B MCO , CCIIM Ap = A(pl + p2+' ) = O, cClin FlBHeLL[H +
FZBHeLL[H+' o= O

PeaxkTuBHOE NBUXKEHHUE

1.4.4

F
A7 ;\-

PaGoTa cuiibl Ha MaJIOM TIepEMEIICHUH:

A= |l‘=| |A7|-cos o= F, - Ax

1.4.5

-«.

()]
MoITHOCTE CHIIBI:

€CITH 32 BpeMsi
At

At
pa60Ta CHUJIBI U3BMCHACTCA Ha , TO MOIITHOCTH CHIJIbI
AA
P=— =F-v-cosa
At Ar—0

1.4.6

Kunernueckast 3HEprusi MaTepuallbHON TOYKH:
muv? pz
B = =
3aKOH U3MEHEHUSI KHHETHYECKON SHEPTUU CHCTEMbI MaTePUATbHBIX
touek: B UCO AExuu = A1 + A2 + ...

1.4.7

[ToTreHnmanbHas SHEprus:

JUIS TIOTEHIMANBHBIX CHUII A1y = Eqpgrenn — E2norenn—= AEorenn
[ToTenuuanpHas 3Heprusi MaTepUAIbHOM TOYKU B OJJHOPOJHOM T10JIE
TSKECTH:




EHOTeHLl = mgh
[MoTeHmanbHast SHEPTUsl YIPyro AepOPMUPOBAHHOTO Tela:
kx?

EHOTeHu - 2

3aKOH N3MEHEHHUS U COXPAHEHUS MEXaHUUYECKOM SHEPTUH:

Eyex = Exam + Eno‘m-m-

1.4.8
B IICO AEMCX = ABC&X HENOTEeHL. CHIIy
B IICO AE,ex = 0, €CIH Agcex renorenm. cex = 0
1.5 MEXAHUWYECKUME KOJIEFAHUMA 1 BOJIHBI
["apMoHnueckne KojiebaHUs MaTEepUATBHOM TOYKH. AMIUIMTYIA H
¢a3za xonebanuii. Kunemarnueckoe onucanue:
x(f) = Asin( @t +0, ).
v.(H)=x,
a(H=(v,),= - x() = a, + o'x=0,
/1€ X - CMEIIEHNE U3 PAaBHOBECHS.
Jlunamuueckoe onucaHue: ma, = —kx,
rae k = mw?. DTo 3HAYMT, UTO
1.5.1 F, = —kx.
DHEpPreTUYeCKoe OMHCaHhe (3aKOH COXPAaHCHHS MEXaHUYECKOM
DHEPIHH):
mt kY om) kA
2 2 2 2
CBsI3b aMIUTUTY/IBI KOJCOAHW CMEIICHUSI MaTepUaIbHON TOUYKH C
aMIUTUTYIaMU KoJieOaHui €€ CKOPOCTU U YCKOPECHHUS:
3
Upe =M, a =04
[Tepuon 1 yacToTa KoJeOaHUH:
>
2n 1
T _— e— — —
® Vv
[leppon  Manbix  CBOOOJHBIX  KOJEOAHWH  MaTeMaTHYECKOTO
MasiTHUKA!
1.5.2 ]
T=2m|—
g
[lepron cBOGOTHBIX KOJIEOaHUN TPYKUHHOTO MasiTHUKA!
, m
T =2nm, ‘—
k
1.5.3 Breinyxnennsie konebanus. Pesonanc. PesonancHas kpuas
[Toniepeunsie U MpoaoIbHBIE BOIHBL. CKOPOCTh paclpoCTpaHEHUs U
JUTMHA BOJIHBI:
1.54 U
A=vT =—
v
WNurtepdepentius u qudpakius BOJIH
1.5.5 3ByK. CKOpOCTb 3BYKa
2 MOJIEKYJISIPHAS ©®U3UKA. TEPMOAMHAMUKA




2.1

MOJIEKVYJIAPHA S OU3NUKA

2.1.1

Mogenu CTpoeHHMSI Ta3oB, XKUAKOCTEH W TBEPABIX Tenl. IlycTh
TepMOJMHAMHUYECKasi cucTteMa (Tesio) coCTOMT u3 N OJIMHAKOBBIX
MoJIeKyJI. Torja KonM4ecTBO BelecTBa

- qcio ABOraaipo, m —Macca CHCTEMBI (Tefa), | — MOJIsIpHast Macca
BEIIECTBA

2.1.2

TemmoBoe ABHXKCHHUC aTOMOB 1 MOJICKYJI BEIICCTBA

2.13

B3anMoaelicTBre yacTHI] BENIECTBA

2.14

Huddysus. bpoyHoBckoe NBHKECHHE

2.1.5

Mogens naeanpaoro raza B MKT

CBA3b MEXIYy JaBICHUEM U CPEIHEH KHUHETUYECKOM HSHEprueit
HOCTyHaTeJIBHOFO TCIIJIOBOT'O ABHUXCHUSA MOHeKy.H nacaJbHOIo rasa
(ocroBHOE ypaBHeHue MKT):

1 )
p=-—myw" =
J

o

{ mp?
n.| =
3 L 2

o N
e m 0 — macca OIHOHU MOJICKYIJIBI, N = 7 - KOHLICHTPpAalus MOJICKYJI

AbcomoTtHas Temneparypa: T =t +273K

CBs3p TeMmeparypbl ra3a CcO CpelHEHd KHHETHYECKOW BSHepruei
MOCTYNATEJIBbHOTO TEIJIOBOIO ABM)KEHHS €r0 MOJIEKYIIL:

mp- 3
- == kT
2 ) 2

|
nocT —l

7
\

VYpasuenue p = nkT

2.1.10

MO[[G.HB HUACAJILHOTO Ira3a B TCPpMOJJUHAMUKC!

( VpasHerHe Menreieesa — KareHposa
| BeIpaKeHHe U1 BHYTPeHHeH SHepIHH
VpaBHeHHe MenzeneeBa — KilameiipoHa (IpHMeHIMBIE
3aIIlCH):
m pRT

pV =—RT =vRT =NkT, p=—
1 1

BrIpaskeHIe U1 BHYTpeHHell 3HepIHi OHOATOMHOIO e

rasa (IpHMeHIMEIe (JOPMEI 3aITCH):

U=3vRT =3 Nkr =32 R =ve T=3 pv
2 2 2 1 veoo2

2.1.11

3akoH JlanbToHa JU1s 1aBJIEHUS CMECH Pa3pEKEHHBIX Ta30B:

p=p+p+..




W3omporieccsl B pa3peKeHHOM ra3e ¢ MOCTOSTHHBIM YHCIIOM MOJIEKYIT
N (¢ mOCTOSIHHBIM KOJIMYECTBOM BELIECTBA V):

n3zorepma (T = const): pV = const

nzoxopa (V = const): ? = const

2.1.12 | u3obapa (p = const): ; = const
I'padmueckoe mpencraBneHue wuzorporecco Ha pV-, pT- u VT-
Tuarpammax.
OO0beIMHEHHBINA Ta30BbIA 3aKOH: pT—V = const
JUIs1 TOCTOSIHHOT'O KOJIMYECTBA BEIIECTBA V.
Haceimennsie 1 HeHachIleHHbIE Tapbl. KauecTBeHHAst 3aBUCHMOCTD
2.1.13 IJIOTHOCTU WM JABJEHUS HACBIIIEHHOTO TMapa OT TEMIIEpaTyphl, UX
HE3aBHCHMOCTH OT 00BhEMA HACKIIIEHHOTO Mmapa
BnaxnocTs Bo3ayxa.
OTtHocuTenbHAS BIAXKHOCTB!
2.1.14 o= P Puna(D)
pHacmu.lnapa (T) pHacmu.mapa (T)
21.15 N3MeHeHne arperaTHbIX COCTOSHMM BEIIECTBA: HCHapeHue |
KOHJICHCAIUsl, KUTICHUE KUJIKOCTH
21.16 W3meHeHnue arperatHblXx COCTOSIHUM BEILECTBA: IUIABICHUE U
KpUCTaJIITU3aus
2.1.17 | [IpeobpazoBanue >HEPruu B (Ha30BBIX MEPEX0ax
2.2 TEPMOJIMHAMUKA
2.2.1 TermoBoe paBHOBECHE U TEMIIEpaTypa
2.2.2 BuyTpennsis sHeprus
293 Tennonepenavya kak crmocod W3MEHEHHs] BHYTPEHHEHW SHepruum 0e3
coBepiieHus paboTel. KOHBEKIHSI, TEIIONPOBOAHOCTD, H3ITYICHUE
vy KonuuecTBo TEMIOTHI.
V nenbHas TEIIOEMKOCTH BemiecTBa ¢: Q = cmAT
VY nenpHas Teminora napoodbpazosanus L: Q = Lm.
2.2.5 Y aenbHas TeruioTa miaBieHus A: Q = Am.
YV nenpHas TEII0Ta Cropanus Tomimaa q: Q = qm
296 OnemenTapHas paboTa B TepMoauHamuke: A = pAV
Beruncnenue paboTsl o rpaduky mporiecca Ha pV-auarpamme
IIepBblil 3aKOH TEPMOAUHAMUKH:
2.2.7 Q1 =AU, + A1, = (U, —Up) + 44,
Amnabara: Q, = 0= Ay, = (U; — U,) =AU,
2.2.8 Bropoii 3akoH TepmonuHaMuku. HeoOpaTuMble mpoIeccol
[Tpunimne! aeiicTBus TermnoBbix MamuH. KIT/:
229 | |~ Anoe _ Qo [Oses| _ ;0]
O O O
Makcumansnoe 3nauenue KI1/1. [ukn Kapho:
2.2.10 max M = I]Kapxo — T’W‘P _TXM =1- Txon
e Ty
2.2.11 | YpaBHEHUE TEIJIOBOTrO OasaHca:




Q:+0Q,+0Q3+...=0

OJIEKTPOAMMTHAMUKA

OJIEKTPUYECKOE ITIOJIE

OnexTpuzauus Tea U €€ NposBICHUS. DJIEKTpUYeCcKuil 3apsan. [[sa
BHAA 3apsiia. OJIEMEHTApHBIA JJIEKTPUYECKUH 3apsil. 3aKoH
COXpaHEHMUsI IJIEKTPUUECKOTO 3apsiia

B3aumopeiictBue 3apsnoB. Toueunsie 3apsiabl. 3akoH Kyona:
B OJIHOPOJHOM BEIIECTBE C AUDIEKTPUUECKON MPOHUIIAEMOCTHIO

F=k|‘]1|'|qzl __1 _|‘]1|' A
er? 4neg,  1°

DnekTpuyeckoe nosie. Ero neiicTere Ha 3JIEKTPUUECKUE 3apsiabl

N

F

>

Hanpspk€HHOCTB 35ekTprudeckoro noist: E =

QrpoGuprit

[Tone Toueunoro 3apsna: E, = k iz
"

-

oaHoOpoaHoe none: E = const.
KapTune! nHMi Hanps>KEHHOCTH ATUX MTOJIEN

IloTeHuManIbHOCTH SJICKTPOCTATHYCCKOI'O ITOJIA.
Pa3zHocTh IMMOTCHIUAJIOB U HAIIPSXKCHUC!

A1y = q($p1 — ¢2) = —qA¢d = qU.
IToTeHmanpHas SHEprud 3apsiaa B JIEKTPOCTaTUYECKOM nojie: W =
qp, A = —-AW

w
[ToreHunan 3MeKTPOCTaTHUECKOTO MO ¢ = P

CB}I3B HaHpH)KéHHOCTI/I II0JI1 M paBHOCTI/I IIOTCHIINAJIOB  JIs1
OJTHOPOJTHOTO AJieKkTpocTtarndeckoro mojsi: U = Ed

[IpuHIMTT CynEepNO3UIIUHN AIEKTPUUECKUX MTOJIEH:

E=E1+E2+,¢ =¢1+¢2+

[TpoBOAHMKH B 3JIEKTPOCTATHUECKOM TOJIE.
VYcnoBue paBHOBECHS 3apsAJI0OB: BHYTPH MPOBOJHUKA
E1 = 0, BHYTpH 1 Ha TOBEPXHOCTH ITPOBOJHMKA ( = const

JIM3JICKTPUKHA B 3JIGKTPOCTATHUYECKOM TmoJie. JluasekTpuueckas
IIPOHUIIAEMOCTh BENICCTBA €

o q
Konnencarop. DnexkTpoéMKocTs KoHAeHcaTopa: C = 7

o £&0S
DNEKTPOEMKOCTD IIIOCKOTO KOHJeHcaTopa: € = = eCy

3.1.10

HapaJ'IJ'IeJ'IBHOG COCIMHCHNEC KOHACHCATOPOB:
q == ql + q2+...,U1 == Uz :"'rCnapanJI - Cl + C2+...
HOCHGI[OBaTeHBHOG COCAUHCHUC KOHACHCATOPOB:

L _1, 1
Cnocn Cl CZ

U= U1+U2...,ql =dq; =...,

3.1.11

DHeprus 3apsKeHHOT0 KOHAEHCATOpa:
qu CU? ¢*

S, 2 2C

3.2

3AKOHBLI TTIOCTOSHHOI'O TOKA

3.2.1

Cuna Toka:




=2
Ar

Ar—0

ITocTostuasb!ii TOK: I = const
Jnst mocrossHHOTO TOKA = It

322

VYcnoBus CymecTBOBaHUS IEKTPHYECKOTO TOKA.
Hanpsokenne U u DJIC E

323

3akon OMa aJ1s yyacTKa Lenu:

I_U
"R

3.24

DNEKTPUUYECKOE COMPOTHUBJICHUE. 3aBUCUMOCTH COMPOTHUBIICHUS
OHOPOJHOTO TPOBOJHMKA OT €ro IJWHBI U CEYEHHUA. Y ACIbHOE

COHpOTHBHeHHe BeIICCTBA.
l
R=p-
P

3.25

Ucrounuku Toka. 9J1C ucTouHMKa TOKa:

E =

ACTOpOHHI/IXCI/IH

q
BHyTpeHHee conpoTHBIeHNE HCTOYHHUKA TOKa

3.2.6

3akoH OMa Ju1st TOJTHOM (3aMKHYTOH) anekTpudeckoit nenu: E = IR +
E
Ir, otkyna I = —

Rr
E.r

= R

3.2.7

[TapamiensHOE COeTMHEHNE TIPOBOTHUKOB:
I=N+R2+.,Ul=02=.., — =—+—4...

Rr[apann Ry Rz

HOCHGI[OBaTe.HBHOG COCAUHCHUC ITPOBOAHUKOB:
U = Ul + U2 + ceesy Il = 12 = RHOCII == Rl + R2+..

3.2.8

Pabora anexkrpuyeckoro Toka: A = [Ut.
3akon Jxoyns — Jleana: Q = I?Rt

2
Ha pesucrope R:Q = A = I?Rt = IUt = %t

3.2.9

MomHOoCTb SJICKTPHUYCCKOT'O TOKA:

AA
P=— =IU

Ar Ar—0
TemnoBas MOIIMHOCTB, BEIACIAEMAasd Ha pE3UCTOPC:

.. U .
P=I'R=—=]U
R
MoIHOCTh HCTOYHHKA TOKA:

B =—=om =EI

Ar—0




CB0OOIHBIE HOCHUTEIH DJJICKTPUUECKUX 3apsoB B TMPOBOIHUKAX.
MexaHu3Mbl MPOBOJAMMOCTH TBEPABIX METAIOB, PACTBOPOB U

3.2.10
pacIiaBoB 3JIEKTPOJIUTOB, ra3os. [TomynpoBOIHUKH.
[TonynpOBOIHUKOBBII THOL
3.3 MATHUTHOE I10JIE
MexaHn4yeckoe B3aMMOJCHCTBHE MAarHUTOB. MAarHuTHOE MOJIE.
Bexkrop  mMarmuTHOM — uMHAYKIMU. [lpuHnun — cynepno3unuun
MAarHUTHBIX MOJICH:
3.3.1 B =B, +By+...
JIvHMM WHAYKUMM MarHuTHOro mnojs. KapTuHa JMHUN WHIYKIUU
MarHUTHOTO TIOJISI MOJIOCOBOTO U TMOAKOBOOOPA3HOTO MOCTOSIHHBIX
MarHuTOB
OnbiT OpcTega. MarouTHoe 1oje mpoBOAHUKA ¢ TOKOM. KaptuHa
332 JIMHUN UHAYKIIMY MarHUTHOTO IOJISL JUIMHHOTO IIPSIMOTO IIPOBOJIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOTO IPOBOJHUKA, KATYIIKH C TOKOM
Cuna Ammnepa, e€ HanpaBiieHHe U BennuuHa: Fy; = IBlsina
3.33 ?
, TJIe 0. — YTrOJI MKy HAIPABJICHUEM MPOBOJHUKA U BEKTOPOM B.
Cuna Jlopenua, e€ HanpasineHue u BenuuuHa: o, =| q | vBsina,
3.34
TI€ 0L — YToJI MeXIy BEKTOpaMu vV U B.
JIBrKeHre 3apsyKeHHOW 4acTHUIbl B OJHOPOJHOM MArHUTHOM I0JIE
3.4 OJIEKTPOMAT'HUTHA A MHAYKIA
[ToTok BEeKTOpa MAarHUTHON MHIYKIIMU:
® = B,,S = BScosa
34.1
34.2 SIBnenue anekTpomMarHuTHOM HHAYKIMK. DJ1C nHayKumMu
3aKoH 37eKTpoMarHuTHo nHaykuu dapanes:
343 A :
SRV N
A0
<j 111’
N
v
/ ].
(_D—.O
344 o
O/1C wHAYKIHUU B TPSIMOM MPOBOTHUKE JITUHOM |, TBHKYIIIEMCS CO
ckopocThio v (v L ) B OTHOPOJHOM MarHMTHOM TIOJIE
B: | E; |= Blvcosa, rne o — yroin Mexay BeKTopoM B u Hopmainbio
n” K IUIOCKOCTH, B KOTOPOMH JI€XKAT BEKTOPBI
Inv ;ecm LB, u v, 10 | E; |I= Blv
34.5 [IpaBusno Jlenna
3.4.6

L=?mm®=u.




Camounnykuus. 9JIC caMOUHAYKIUU:

A
E,=-L—| =-LI,
Aty
LI?
3.4.7 DHeprus MarHUTHOTO NOJIst KATYIIKK € TOKoM: W), = —-

3.5 DJIEKTPOMAT'HUTHBIE KOJIEBAHW S 11 BOJIHBI
KoneGarenbuplii  koHTYp.  CBOOOJHBIE  DJIEKTPOMAarHUTHBIE
Kosie0aHus B UI€aTbHOM KOJeOaTeIbHOM KOHTYpE:

t)=q.__sm(ot+
1]1 t)=q,=wq, cos|of+q,)=1__cos(wt+q,)
21 1
®opmyna Tomcona: T = 2nVLC, oTkyna w = iyt
CBs13b aMIUIUTY/IBI 3apsifia KOHJAEHCAaTOpa ¢ aMILTUTYJOW CHIIbI TOKa
npu CBOOOIHBIX JJIEKTPOMATHUTHBIX KOJICOAHHSIX B HICaTHHOM
KOJIe0aTeIbHOM KOHTYDE:
_ I max
qmax -
®
352 3aK0H COXpaHEHUsI YHEPTUH B HJICATTLHOM KOJIe0aTeIbHOM KOHTYPE:
353 BrIHYXI€HHBIC DJICKTPOMAarHUTHBIE KoJieObanus. Pezonanc
[Tepemennbrit Tok. I[lpomsBoacTBO, mepemada W TOTpeOICHHE
AEKTPUYECKON SHEPTUU
3-5-4 CL': LI: CL': LI:
- = 2R = =X = const.
2 2 2 2
CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH. B3auMHass opueHTanus
355 BEKTOPOB B AJIEKTPOMAarHUTHOM BOJIHE B BaKyyMe:
E1lBlc
356 [Ixana 31eKTpOMarHUTHHIX BOJIH. [IpuMeHeHre 371eKTpOMarHuTHBIX
T BOJIH B TEXHHUKE U OBITY
3.6 OIITHUKA
36.1 [IpsMonuHETHOE pacnpoCTpaHEHHWE CBETa B OJHOPOAHON cCpene.
e Toueunslii ICTOYHUK. JIyd cBeTa
3aKOHBI OTPaKEHUS CBETA.
a=p
3.6.2 alp
T7777777777
3.6.3 [TocTpoenne n300paXkeHN B IIIOCKOM 3epKaJie




3aKOoHEBI IMpECIOMJICHUS CBETA.

[Ipenomnenue cBera: nysina = n,sinf..
o Cc
AOCOIOTHBIN MMOKa3aTesb NPETOMICHHUS: N5, = -
ny _ V1

OTHOCHTEIBHBIN NIOKA3aTENb MPETOMIICHUS: Moy = — =
ny U2

3.64 n
— nz
Xon J1ydeil B Ipu3Me.
\"1 = \": - ”1}.1 = ”:}.:
CooTHOIIEHHE YacTOT U COOTHOIIEHUE JJIMH BOJIH NpU NEPEXO0ne
MOHOXpPOMAaTHYECKOTO CBE€Ta 4Yepe3 TIpaHully pasfena JBYX
ONTHYECKUX CPEN:
n,<n, n,
n
3.6.5 Op ‘
[TonHOE BHYTpEHHEE OTPaKEHHUE.
[IpenenbHbIi yrom MOJIHOTO BHYTPEHHETO OTPAXKEHUS:
. 1 np
Sinay, = =—
LN n
Cobwupatoiue U paccewBaronye JUH3bl. ToHKas nuH3a. DOKycHOE
3.6.6 paccTosiHUE U ONTHYECKas CUJla TOHKOW JIMH3BI:
6. 5 1
F
. 1,1 1
dopMyia TOHKOU JIUH3BL: i FTF
.. ho_Ifl
YBenuuenue, qapaemMoe JIMH30M: I = i
d N
)
3.6.7 H
F
FN[ ™7
WV
B ciyuae paccenBaronieil JMH3bI:
1
D <0=F==>0,
D
3.6.8 hoIf
===—-<1
H d

Xop Jy4a, HMpOLIEAUIETO JIMH3Y I10J IPOU3BOJIBHBIM YIJIOM K €&
IJIaBHOW onThdeckoil ocu. llocTpoeHne W300pakeHH TOYKH U




OoTpe3Ka MpsIMOW B COOMpAIONIMX M PACCEUBAIOIIMX JIMH3AX U HX
CHUCTEMax

3.6.9

doroanmapaT Kak omnThyeckwii mpubop. I'ma3 kak onTuyeckas
cucTema

3.6.10

Nutepbepentus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HaOJII0IeHNs MAaKCUMYMOB M MHHMMYMOB B HMHTEp(EepeHLMOHHOM
KapTUHE OT JIBYX CHH(]a3HBIX KOT€PEHTHBIX HCTOYHUKOB:

I+

2.
MaKCIIMYMBI — A= 71)::: m=0,£1,+£2 3, .

4-

2.
MITHIIMYMBI — A=(2m+1 ):, m=0,+1,+2 +3 .

o

3.6.11

Hudpakuuss  cBera. JudpaknuoHHas  pemérka.  YcioBue
HAOJIO/IEHUsI TJIABHBIX MAaKCUMYMOB MpH HOPMaJbHOM NaJeHUU
MOHOXPOMAaTHYECKOTO CBETa C JJIMHOW BOJIHBI A Ha PEHIETKY C
nepuoaom d:

dsing,, =mi,m=0,+/-1,+/-2,+/-3,...

3.6.12

Hucnepcus ceera

KBAHTOBA ®U3UKA

KOPITY CKYJISIPHO-BOJIHOBOM Y AJIU3M

4.1.1

I'unote3a M. [1nanka o kBantax. @opmyna Ilnanka: E = hv

hc
®otonsl. DHeprus potona: E = hv = - =pc

E hv h
Nmmynbe ¢poToHa: p = —=—=7

dotorpdext. OnbiTer A.I'. CtoneroBa. 3akoHsl poTodddhexra

VYpaBuenue DitHmTeitHa 1715 GoTodddekra:

E(bOTOHa = Abixona + Eumax,

hc hc
rue E(bOTOHa =hv = Pk ABmxoua = hUKp = i
Kp

2
mv-max
Ewmax = = eUyy

2

JlaBiaeHue cBeTa.
JlaBneHue cBeTa Ha MOJHOCTHIO OTPAXAIOILIYI0 MOBEPXHOCTh U Ha
TTOJTHOCTBIO MOTJIOMIAIONITYIO TTOBEPXHOCTh

4.2

OU3NKA ATOMA

4.2.1

IInanerapHast MoJenb aToMa

422

[Toctynatet bopa. Wsnydyenwe wu moryomnieHue (GOTOHOB TIpH
nepexoJie aToMa ¢ OAHOTO YPOBHS SHEPTUU HA JPYTOM:

- g, -E

“mn

ml

hv

mn

4.2.3

JInHenyaTpie CIEKTPBI.
CnekTp ypoBHEW PHEPTrUH aTOMa BOAOPOA:

_ -1363B

n-

E , n=1,2.3, .

n

43

OU3NKA ATOMHOI'O A/IPA




Hyxnonnas mozens simpa ['eiizenOepra — MBanenko. 3apsn sipa.

4.3.1
Maccosoe umnciio sapa. M30tomnsl

PannoakTuBHOCTE.
Anbsda-p

bera-pacnan.
DNeKTPOHHBIN B-pacnan;

A A ., 0, ~
ZX_>2_1Y" _le—.-Ve

432

[TozutponHsIii B-pacman:
A Ay o 0=,
X240 + jé+v,

I'amma-usnydenue

-t
3akoH paguoakTuBHOTO pacnana: N(t) = Ny * 2T

4.3.3
[TycTh m — Macca palMOaKTUBHOTO BelIecTBa. Toraa

-t
m(t) =mgy* 2T

434 S nepublie peakuuu. JleneHue U CUHTES sAIEp

YYEBHO-METOJAUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O IPOLHECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI 1151 YYEHUKA

KacessnoB B.A ®wuszuka 10 xmacc YueOHuk. Yrinyonéunoe obOyuenue AO «/3marenbcTBO
«ITpocBemenune»

KacesinoB B.A ®wusuka 11 xmacc YueOHuk. Yrimyonéunoe obOyuenue AO «/3marenbcTBO
«ITpocBemenune»

METOAUYECKHUE MATEPHUAJIBI J151 YYUTEJISL

®usuka 10 knacc PI'AOY «l'ocynapCcTBEHHBIN YHUBEPCUTET MPOCBEILICHUS»

®usuka 11 kimacc PI'AOY «'ocynapCTBEHHBIN YHUBEPCUTET IIPOCBEILIEHUS»

®usnka 10-11 xmace K, trecter «I'AOY BO MI'TIY koMmriekcHbI 00pa3oBaTeIbHBIN MaTepHUal
1o (u3MKe, BKIIOYAIOUINNA CIICHAPHH YPOKOB, TEM, BUICOYPOKHU, BUPTYyaIbHbIE Ja0opaTopun
HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
Hudposoii kypc «Dusuka. Yrinydnenusiii yposenb» 10 kmacc - ®I'AOY «'ocynapcTBeHHBIH
YHUBEPCUTET MPOCBEIICHUS

Hudposoii kypc «Dusuka. YrinydneHusiii yposenb» 11 kmacc - ®I'AOY «'ocynapcTBeHHBIH
YHUBEPCUTET MPOCBEIICHUS

®dwusuka 10 knacc «(6a3oBbiit ypoBenb) - OO0 «MobunbHOE DnekTpoHHoe OO0pa3oBaHUEe»
®dusmka 11 kimace «(6a3o0Bsiit ypoBeHs) - OO0 «MobwmibHOe DiekTpoHHoe OOpa3oBaHUE)
Tpenaxep «O6mnako 3Hanuii. lllkona» -O00 «Duzuka JIadb» 10 xnace

Tpenaxep «O6nako 3Hanui. [llkona» -O0O0 «Duzuka Jladb» 11 kimace

Bubnuoteka 31eKTpoHHBIX 00pazoBaTeNnbHbIX pecypcoB. Pusnka 10 kimacc. Kunemaruka. 3aKoHbI
coxpanenus. Harnsaasie ypoku. OO0 «3Ok3ameH-Mennay

bubnuoreka »neKTpoHHBIX oOOpazoBaTenbHBIX pecypcoB. Puszumka 10 kmacc. MKT nu
tepmoarHamuka. Harmsgueie ypoku. —OO0O «DOx3ameH-Mennay»

bubnuoteka s1ekTpoHHBIX 00pa3oBaTenbHbIX pecypcoB. Pusnka 10 knacc. Cratuka. Harnsansle
ypoku. —000 «9Ok3ameH-Meauay

bubnuoreka »neKTpoHHBIX oOpa3zoBaTenbHBIX pecypcoB. Puszumka 10 kmacc. MKT u
tepmoarHamuka. Harmsgneie ypoku. —OO0O «DOx3ameH-Mennay»

bubnuoteka »5eKTpoHHBIX 00pa3oBaTeNbHBIX pecypcoB. Pusmka 10 kimacc. DneKTpocTaThka
Harnsausie ypoku. —O00 «9k3ameH-Mennay



bubnuoteka 31eKTpPOHHBIX 00pa3oBaTeNbHBIX pecypcoB. @usmuka 11 kmacc. I'eomerpuyeckas u
BoJIHOBas ontuka. Harnsaaeie ypoku. OO0 «3Jk3ameH-Mennay

bubnuoteka anekTpoHHBIX 00pa3oBaTenbHBIX pecypcoB. @usmka 11 knacc. KBanroBas ¢usnka.
Harnsaueie ypoku. —O00 «9Ok3ameH-Mennay

bubnuoreka 31eKTpOHHBIX 00pa3zoBaTenbHBIX pecypcoB. Pusuka 11 kimacc MarHuTHoe more.
OnektpomarnerusM. Harmsnusie ypoku. OO0 «3Ok3ameH-Mennay

bubnuoteka »1meKTpOHHBIX 00pazoBaTenbHBIX pecypcoB. ®Pusuka 11 kimacc. MexaHuueckue
koneOanus u BosHbl. Harmsanueie ypoku. —O00 «3Jk3ameH-Meauay»

bubnuoteka snekTpoHHBIX 00pa3oBaTeNbHBIX pecypcoB. Pusuka 10 knace. CnenuanbHas TEOPUS
oTHOocuTenbHOCTH. Harnsanusie ypoku. OO0 «Ok3ameH-Mennay

bubnuoteka 3meKTpoHHBIX 00pa3oBaTenbHbIX pecypcoB. @usnka 11 kimacc DIeKTpoMarHUTHbIE
BoJHbI. Harnsgueie ypoku. — OO0 «Dx3ameH-Menaunay»
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