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MOSACHUTEJIBHASA 3AITUCKA

[Iporpamma no ¢pu3nke Ha ypoBHE CpeaHero o0Iiero o0pa3oBaHus pazpaboTaHa Ha OCHOBE
MOJIOKEHUH U TpeOOBaHM K pe3ylibTaTaM OCBOEHHS OCHOBHOI 00pa3oBaTeiIbHON MPOTrPaMMBL,
npeacraBieHHpix B I'OC COO, a takxke ¢ yuérom (demepanbHO pabodeil mporpamMmbl
Bocnutanus ¥ KoHuenuuu npenopaBanust yuyeOHoro npeaMera «Pusuka» B 00pa3oBaTeIbHBIX
opranm3auusx Poccuiickoit  ®enepanuy, peaau3ylONMX OCHOBHBIE — 00pa3oBaTeNIbHBIC
pOTPaMMBI.

[IporpamMa 10 (¢u3uKe ompenenseTr o00s3aTelnbHOE IPEIMETHOE  COJEpKaHHe,
YCTAQHaBJIMBAET PEKOMEHJYEMYIO IOCJIEOBATEIIBHOCTh H3YYEHHUS] TEM U DPA3/EI0B y4yeOHOTro
npeaMeTa ¢ ya€TOM MEeXIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKH Y4eOHOT 0 Iporecca,
BO3PACTHBIX 0coOeHHOCTeH oO0ydaromuxcs. [Iporpamma no gpusuke qaét npeacTaBieHUe o HemsX,
coJepKaHuu, oO1Iel cTpaTernu oO0y4eHus, BOCIUTAHUS U Pa3BUTUS 00YYaIOLINXCS CPEICTBAMU
yaeOHoro npeamera «dusukay Ha yriayOoaéHHOM ypOBHE.

Wzydenne kypca ¢u3MKH yriayOJE€HHOTO YpOBHS TIO3BOJISIET peau30BaTh 3a/1adyu
npo¢eCCHOHATBLHON OPHEHTAIMH, HApPABICHO Ha CO3/IaHUE YCIOBUH IS MPOSIBICHHUS CBOUX
UHTEJUIEKTYyaJbHBIX M TBOPYECKHX CIOCOOHOCTEH KaXXIbIM OOYy4aroIIMMCs, KOTOphIE
HEOOXOAWMBI I TMPOAOKEHUS 00pa3oBaHUsS B OpraHU3aIMsaX NpodecCHOHATBLHOTO
00pa30BaHus MO Pa3IMYHBIM (PU3UKO-TEXHUYECKUM U MHKEHEPHBIM CIICIUATIEHOCTSIM.

B mporpamme mo ¢usuke onpenensiorcs IUIAHUpyeMble pe3yibTaThl OCBOCHHUS Kypca
(U3UKU Ha yPOBHE CPEJHETO 00IEro 00pa30BaHMsl: INYHOCTHBIE, METAlIPEIMETHBIE, IPEAMETHBIE
(Ha yriryonéaHoM ypoBHe). HaydHo-MeTo10510THUE€CKOM OCHOBOM TSl pa3paOOTKH TPEOOBAHMM K
JUYHOCTHBIM, METANpEeJIMETHBIM M NPEIMETHBIM pe3ysbTaTaM OOyYarolIMUXCs, OCBOHMBILIUX
nporpaMMmy 1o (u3MKe Ha ypOBHE CpPEAHEro oO0Iero oOpa3oBaHHs Ha YriyOJIEHHOM YpOBHE,
SBIISIETCSA CUCTEMHO-AEATEIbHOCTHBIN MOIXO/.

[Iporpamma mo Gpu3HKe BKIIOYACT:

IUTAHUPYEMBbIE PE3YyIbTaThl OCBOCHUS Kypca (pU3MKH Ha yriayOJIEHHOM YPOBHE, B TOM YHUCIIE
IpeMETHBIC PE3YJIbTAThI IO TO/1aM O0YUYEHHS;

coJepkanue yueOHoro npeamera «Pusuka» mo rogam oOydeHuUs..

[IporpamMa mo Qu3MKe HMMEeT HPUMEPHBIM XapakTep M MOXET ObIThb HCIOJIb30BAHA
YUUTENSAMHU (PU3UKH JUIsI COCTABJICHUS! CBOMX PabOUYUX MPOTrpaMM.

[Iporpamma 10 (¢u3MKEe HE CKOBBIBACT TBOPYECKYI0 WHUIMATHBY YYUTENEeH U
IPEJOCTABIAET BO3MOXKHOCTH JUISl pPEIN3AaLUU  PA3IUYHBIX METOAMYECKMX MOJIXOAOB K
IPEenoIaBaHuIo0 (PU3UKK Ha YIIyOJEHHOM YPOBHE ITPH YCIOBUU COXPAHEHUs 00s3aTEIbHON YacTH
coJiepKaHus Kypca.

du3mKa Kak Hayka 0 Hanbosee oOIIMX 3aKOHAX MPUPO/IbI, BHICTYMAs B KAUeCTBE y4eOHOTO
npeaMeTa B LIKOJIE, BHOCUT CYILECTBEHHBIM BKJIAJ B CUCTEMY 3HAaHMH 00 OKpPY>KaroLIEM MHpE.
[IxonpHBIA Kypc (GU3UKH — CHCTEMOOOpAa3yIOIHMA i €CTeCTBEHHO-HAYYHBIX YyUeOHBIX
IPEMETOB, TIOCKOJIBKY (PU3MUECKUE 3aKOHBI JIEXKAT B OCHOBE MPOLIECCOB U SBJICHUN, N3y4aeMbIX
XUMHUEH, Ouonorueit, gusnueckoii reorpadueit u acrpoHomueil. Mcrnonp3oBaHHEe U aKTUBHOE
npuMeHeHrne (DU3UYECKUX 3HAHWHA OIPEACNIUIO0 XapakTep M OypHOE pa3BUTHE Pa3sHOOOPa3HBIX
TEXHOJIOTUH B cdepe HSHEepPreTHKH, TPaHCIOPTa, OCBOEHHMsS KOCMOCA, IIOJyYEHHs] HOBBIX
MaTepHajoB C 3aJaHHBIMU CBOWCTBaMH. M3yuyeHue (U3MKM BHOCHUT OCHOBHOHM BKJIal B
(opMHpOBaHUE €CTECTBEHHO-HAYYHOH KapTHHBI MUpPa 00ydaromierocsi, B popMUpoBaHUE YMEHUN
IPUMEHATh Hay4YHbII METOJI IO3HAHUS NPH BBIIOJHEHUU MU y4EOHBIX MCCIIEIOBAHUM.

B ocHOBY Kypca ¢pu3NKu Ha ypOBHE CpPEeIHETO OOIIero oopa3oBaHUs MOJIOKEH PSIT UICH,
KOTOPbIE MOKHO paccMaTpUBaTh KaK MPUHIIMIIBI €r0 TOCTPOCHUSI.



Hoesn yenocmnocmu. B cOOTBETCTBUU C HEM KyPC SIBIISIETCS TIOTMYECKU 3aBEPIIEHHBIM, OH
COJCPKUT MaTepuall U3 BCEX paslesioB (U3MKH, BKIIOYAET KaK BOMPOCH! KJIACCHYECKOH, TaK U
COBPEMEHHOU (PU3UKH.

Hoes zenepanuzayuu. B cooTBETCTBUM ¢ HEW MaTepuan Kypca GU3UKu 00beTUHEH BOKPYT
busndeckux Teopuid. Bemymmm B Kypce sBisieTcss (OpPMHUPOBAHHE TPEACTABICHUM O
CTPYKTYPHBIX YPOBHSIX MaTEpUH, BEIIECTBE U TOJIE.

Hoea cymanumapuzayuu. EE€ peanuszanys mpeanoyaracT UCN0OIb30BaHUE T'YMaHUTapHOTO
noTeHuuana Gu3n4eckor HaykKu, OCMBICIIEHUE CBSI3U Pa3BUTHUS PU3UKU C pa3BUTHEM OOLIECTBA, a
TaK)Ke C MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMU M 3KOJOTUYECKUMHU MTPOOIEMaAMHU.

Hoen npuxnaonoii nanpasnennocmu. Kypc Gusuku yriayOonEHHOTO YpOBHS MpeAoaraet
3HAaKOMCTBO C IIUPOKAM KPYI'OM TEXHHUYECKHX M TEXHOJOTHMUECKUX MPUIIOKEHHUH H3YyYCHHBIX
Teopuii W 3akoHOB. IIpm 3TOM paccMaTpuBarOTCS Ha YPOBHE OONIUX TMPEACTABICHUA |
COBpEMEHHbIE TEXHUUECKHUE YCTPOUCTBA, U TEXHOJIOTHH.

Hoea »3rxonocuzayuu peanu3yeTcs MOCPEICTBOM BBEACHUS JIIEMEHTOB COJCPIKaHUS,
MOCBALIEHHBIX 3KOJIOTMYECKMM NpoOjeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C pa3BUTHEM
TEXHHUKHU ¥ TEXHOJIOTHUH, a Tak)Ke 00CyKIeHHs MpoOIeM palliOHAILHOTO MPUPOONOIb30BAHUS U
9KOJIOTMYECKOM 0€30MacHOCTH.

OcBoeHnne conepkaHusi MPOrpaMMbl 10 (PU3UKE JTOJDKHO OBITH MOCTPOSHO Ha MPHUHIUIAX
CHCTEMHO-/IEATEIbHOCTHOTO Moaxoa. s pu3uKu peanu3anus 3TUX NPUHIUIIOB 0a3upyeTcs Ha
HCIIOJIb30BAaHUU CAMOCTOATEIBHOTO SKCIEPUMEHTa KaK MOCTOSHHO JeicTByIomero Qaxkropa
yuebHoro nporecca. J{is1 yriy6nEHHOTo ypoBHS — 3TO CUCTEMAa CAMOCTOATEILHOTO YYEHHYECKOTO
HKCIIEPUMEHTA, BKJIIOYAIOUIETO0 (DPOHTANbHBIC YYEHHUECKUE OIBITHI NMPU H3YYCHHH HOBOTO
MmatepHaia, JabopaTopHbie paboThl U pabOThI MpakTHKyMa. [Ipu 3TOM BO3MOXKHBI J[Ba CIIoco0a
peanuzanuu pU3NIecKoro NpakTUKyMma. B mepBoM citydae mpakTUKyM IIPOBOJUTCS JIMOO B KOHIIE
10 u 11 xmaccoB, 1100 TIOC]IE IEPBOTO M BTOPOTO MOJYTOAMM B KaXKJI0M U3 3TUX Ki1accoB. Bropoii
crnoco0 — 3TO MHTerpanus paboT MpaKTUKymMa B CUCTeMY JaOOpaTOpHBIX paboOT, KOTOpbIE
NPOBOJATCS B Mpolecce u3ydeHus paszgena (temsl). Ilpu 3Tom mox paGoramu mpakTHKyma
MOHUMAETCS CAaMOCTOSATENIbHOE HCCIIEJOBAHME, KOTOPOE TMPOBOJUTCS IO PYKOBOACTBY
CBEPHYTOT0, 0000IIEHHOTO BUA O€3 MOIIAroBOi HHCTPYKITHH.

B nporpamme no ¢usnke cucreMa yueHHUYECKOTO SKCIIEPUMEHTA, TAOOpaTOPHBIX paboT U
NpaKkTUKyMa MpeACTaBIeHA eAUHBIM NepeyHeM. BrIOOp TeMaTHKH AJIs ATUX BUIOB YUCHHUECKUX
MPAKTUYECKUX PabOT OCYIIECTBISETCS y4acTHHKaMU 00pa30BaTENBHOIO Ipoliecca MCXOAS U3
OCOOEHHOCTEH TMOYpOYHOTO IUIAHUPOBAHUSA M OCHaIeHus kaOuHera ¢usuku. I[lpu 3TOM
o0ecrieuynBaeTcsl OBNAJICHUE OOYYAIOUIMMHCA YMEHHUSMHU INPOBOAMTH NpPsSMble U KOCBEHHBIC
U3MEPEHUs, UCCIEeNOBaHUs 3aBUCHUMOCTEH (DM3NYECKUX BEIMYUH M TIOCTAHOBKY OIIBITOB IO
MPOBEPKE MPEIOKEHHBIX TUIIOTE3.

bonbiioe BHUMaHKE yAENsSETCS PELISHUI0 Pacu€THBIX M Ka4eCTBEHHBIX 3an1ad. [Ipu sTom
JUI PacYETHBIX 3a/1a4 MPUOPUTETOM SIBIIIIOTCS 3a/lauM C SIBHO 3a/IaHHOW M HESBHO 3aJJaHHOM
(du3nUecKoil MOIeNbI0, TO3BOJISIIOIIME IPUMEHATh U3yUEHHBIEC 3aKOHBI M 3aKOHOMEPHOCTH KaK U3
OJIHOTO pasliena Kypca, TaK U HHTETpUpYys NMPUMEHEHHE 3HAHMM W3 pa3HbIX pasznernos. s
KayeCTBEHHBIX 3aJauy IMPUOPUTETOM SIBIAIOTCS 3aJaHusi Ha OOBsICHEHHE/TpeJCcKa3aHue
NpoTeKaHus (U3NYECKUX SIBJICHUN M TPOLIECCOB B OKPYXAIOUIEH XKHU3HHU, TpeOylolmue BhIOOpa
(du3uuecKoil MoeNH Ui CUTyalluu MPAaKTUKO-OpUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBaHusmu DPI'OC COO Kk MaTepuaqIbHO-TEXHUYECKOMY
obecrieueHnI0 y4eOHOTO Tporecca Kypce (U3MKK YriayOJEHHOTO YPOBHS HAa YPOBHE CpPETHETO
o0miero o0Opa3oBaHMs JIOJDKEH H3ydaThCsl B YCIOBHSIX HpeAMETHOro kabunHera. B kaOunere



(bU3UKY TOJDKHO OBITH HE00X0aMMOe JabopaTopHOE 000PYAOBAHUE TSI BHITOTHEHUS YKA3aHHBIX
B IporpaMMe 1o (pu3MKe YYEHHUYECKHUX OIBITOB, JaOOPAaTOPHBIX paboT U paboT MpaKTUKyMa, a
TaKXe JIEMOHCTPAIIMOHHOE 000pYI0BaHHE.

JlemoHcTpanoHHOEe 000pyAoBaHHE (OpMHpPYEeTCs B COOTBETCTBUM C NPUHLUIIOM
MUHUMAJIBHON TOCTaTOYHOCTH M 00ecleYrBaeT MOCTaHOBKY NEPEUUCIICHHBIX B MPOTrpaMMe MO
¢u3uKe KIIOYEBBIX JEMOHCTPALUH [Js1 HMCCIEJOBAHUS HW3y4aeMbIX SIBICHUH W TIPOLIECCOB,
HMIUPHUYUECKUX U PYHAAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHHH.

JlaGopaTopHoe 00oOpymoOBaHHE ISl YYCHHYECKHX MpaKTUYECKuX paboT (opmupyercs B
BUJIE TEMaTHYECKHX KOMIUIEKTOB M OOecreyrBaeTcsl B pacuéTe OJHOIO KOMIUIEKTa Ha JBYX
oOyyaromuxcs. Temarnyeckue KOMIUIEKTHI JIaOOpaTOpHOTO 00OpYIOBaHMUSA JIOJKHBI OBITH
MOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BAHUHM AHAJOTOBBIX W LU(POBBIX MPUOOPOB, a TaKxke
KOMIBIOTEPHBIX U3MEPUTENBHBIX CUCTEM B BUE LHU(POBBIX TAOOPATOPHIA.

OCHOBHBIMU TIEISIMU U3ydeHUs (PU3UKH B 00111eM 00pa30BaHHUM SBJISIOTCS:

¢dbopMHpOBaHUE UHTEpECA U CTPEMIICHHUSI 00YUYAIOMIMXCS K HAYYHOMY U3YUYECHUIO TIPUPOJIBL,
pa3BUTHE UX WHTEIUICKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTHE TPEJICTaBICHUA O HAYYHOM MeETOJe TMO3HaHuiA U  (popMHUpOBaHUE
HCCJIEIOBATEILCKOTO OTHOIICHHUS K OKPYXKAIOIIUM SIBICHUSM;

¢dopMHpOBaHHE HAYYHOTO MHPOBO33PEHMS KaK pe3yjbTaTa H3y4eHHUsS OCHOB CTPOCHHS
MaTepuu U GyHAaMEHTAIBHBIX 3aKOHOB (DH3HUKH;

dbopMupoBaHUe yMEHUU OOBSACHATH SIBJICHHSI C MCIOJb30BaHHWEM (U3NYECKUX 3HAHUHU U
HAy4YHBIX J0Ka3aTEIbCTB;

(dbopMHpOBaHUE MPEJICTABICHHUA O POJIM (PU3MKH ISl pa3BUTHS APYTUX €CTECTBEHHBIX HAYK,
TEXHHUKH U TEXHOJIOTHii;

pa3BUTHE TIPEACTABICHUA O BO3MOXHBIX cdepax Oyaymed mnpodeccuoHaTbHON
NEeSTeNIbHOCTH, CBSI3aHHBIX C (U3MKOW, MOJATOTOBKAa K JajbHeHlleMy OOy4eHHIO B 3TOM
HaTPaBJICHUH.

JlocTikeHne 3TUX Lenel oOecreurBaeTcs pelIeHHEeM CIEAYIOUIMX 3agad B Ipolecce
M3y4deHus Kypca (U3UKUA Ha YPOBHE CPEIHETO 00IIIero 00pa3oBaHus:

npuoOpeTeHne CHCTeMBbl 3HAaHMK 00 OO0mUX (QHU3NUYECKHX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPHSIX, BKJIIOYAs] MEXaHUKY, MOJIEKYIISIPHYIO (PU3HKY, JJIEKTPOAMHAMUKY, KBAHTOBYIO (PU3HKY U
AIIEMEHTHI aCTPOPHU3UKH;

dbopMupoBaHre YMEHHUI MPUMEHSTh TEOPETUUECKUE 3HAHUS Il OOBSICHEHUS (PU3NIECKIX
SBJICHUI B IPUPOJIE U JUIsl IPUHATHUS MPAKTUUECKUX PEHICHUN B TOBCEIHEBHOM JKU3HH;

OCBOCHHE CIIOCOOOB pEIIeHUs PA3IMYHbIX 33/1a4 C SBHO 33JJaHHON (PU3UUYECKOI MOJIEINBIO,
3a1a4, TOAPAa3yMEBAIOIIUX CaMOCTOATENbHOE cO37daHue (U3NYECKON MOJAETH, aJeKBaTHOM
YCIIOBUSIM 3aJ]aui, B TOM YHCJIE 3a]]a4 HHKEHEPHOTO XapaKTepa;

NOHMMaHWE (PU3MYECKHX OCHOB M TPHUHIMIOB JEUCTBUA TEXHHUYECKUX YCTPOWCTB H
TEXHOJIOTUYECKUX MPOIECCOB, UX BIUSHUS HAa OKPYXKAIOIIYIO CPENY;

OBJIQJICHUE METOJaMHU CAaMOCTOSITEJIBHOIO IUIAHUPOBAHHMS M MPOBEACHUS (DU3NYECKUX
SKCIIEPUMEHTOB, aHalW3a M HUHTEpHpeTanuu HHOpMalnuu, OmnpeAeseHusl JAOCTOBEPHOCTU
MOJTy4YEHHOTO Pe3yJIbTaTa;

CO3JJaHUE YCJIIOBUM JUIs Pa3BUTHUS YMEHUH IPOEKTHO-UCCIIEI0BATEIbCKON, TBOPYECKOMN
NeSITebHOCTH;

pa3BuTHE UHTEpeca K cepam npodecCHOHATBHON IS TENHHOCTH, CBI3aHHON ¢ (DU3UKOH.

B cootBerctBum ¢ TpeboBanmsiMu ®I'OC COO yrinyOnéHHBIN ypOBEHb U3yUeHHUsT y4eOHOTO
npeamera «Pu3nKa» Ha ypoBHE cpelHero oodiiero oOpa3oBaHusi BEIOMpPAETCS 00YJarONIUMHUCH,



IUITAHUPYIOIIUMH  MIPOJIOJDKEHHE OOpa3oBaHUS IO CIEHHUATBHOCTSAM  (PU3HKO-TEXHHUYECKOTO
npoduIIs.

Ha u3yuenue ¢pusuku (yriyOnaéHHbIN ypoBEHb) HAa YPOBHE CpeHEro 0011ero oopa3oBaHus
otBoautcs 340 gacos: B 10 kmacce — 170 gacoB (5 gacoB B Heaenmo), B 11 kiacce — 170 gacos (5
YacoOB B HEJIEIIO).

[Ipemaraemslii B mporpamme 1o Gpu3MKe nepeueHb J1abOpaTOPHBIX U MPAKTUYECKUX PadOT
SBIISICTCSI PEKOMEHIOBAHHBIM, YUYUTENb JEJaeT BBHIOOp IMPOBEJCHUs JaOOpaTOPHBIX paboT |
OITBITOB C YUETOM MHAMBUAYAIBHBIX OCOOCHHOCTEH 00YJaIOMNXCS.



COJEPKAHUE OBYYEHUA

10 KIIACC

Pazgen 1. HayuHnblii MeTO/ MO3HAHUSA NPUPOIBI.

Odusnka — (yHAaMeHTaNbHAs Hayka o mpupoje. HaydHplii MeTO] MO3HAHUS M METOJIbI
UCCIIeIOBaHUS (PU3UUECKUX SBICHUI.

DKCTIEpUMEHT M TEOpHs B TMpoIlecce MO3HAHUsS Mpuposl. HabmoneHne u SKCriepiuMeHT B
busuke.

CniocoObl u3mMepeHus: GU3NYECKUX BEIMYMH (aHAJIOTOBBIE W IM(POBBIE W3MEPUTEIHLHBIE
puOOPHI, KOMITBIOTEPHBIC JATYUKOBEIC CUCTEMBI).

[MorpemHocTn u3MepeHnit (pU3NUECKUX BEIMYUH (a0COTIOTHAS M OTHOCHTEIbHAS).

MopenvupoBanue GU3HUECKUX SBICHHM U MPOIECCOB (MaTepHallbHAas TOYKa, aOCOIIOTHO
TBEPJIOE TEJIO, UACATbHAS KUAKOCTh, UACATBHBIN Ia3, TOYCUHbIN 3apsn). [ unmore3a. dusnyeckuii
3aKOH, TPAHUIIBI €T0 TPUMEHUMOCTH. DPu3nueckas Teopusi.

Pone um Mecto ¢us3uku B (OPMHPOBAHMU COBPEMEHHOM HAayyHOW KapTUHBI MHpa, B
MPAKTUYECKOU S TETLHOCTH JIIOICH.

Yuenuueckuii skcnepumenm, nabopamopnuie pabomaol, npaKmMuKym.

N3mepenue cuiibl TOKA U HAMIPSDKEHUS B [IETIH IIOCTOSTHHOTO TOKA P MIOMOIIY aHAJIOTOBBIX
U IU(POBBIX U3MEPUTEIBLHBIX TPHOOPOB.

3HakoMCTBO ¢ 1udpoBoit madoparopueit mo ¢usuke. [Ipumepsr usmepenust Gpuznyeckux
BEJIMYMH MIPU TOMOIIY KOMITbIOTEPHBIX JATYUKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanuueckoe nBuKeHHE. OTHOCHTEIBHOCTh MEXAaHMYECKOro JBMkeHus. Cucrema
OTCYETA.

[Ipsimast u oOpaTHas 3aja91 MEXaHHUKH.

Panuyc-BekTOop MaTepHalbHON TOYKH, €ro MPOCKIMHM Ha OCH CHCTEMBl KOOPJIWHAT.
Tpaexropus.

[lepemenienne, CKOpPOCTh (CpeAHssl CKOPOCTh, MTHOBEHHAasi CKOpPOCTb) M YCKOpEHHE
MaTepuaIbHOW TOYKH, UX MPOEKIMH Ha OCH CHCTEMbI KoopAuHAT. Clo)KeHHE MepeMeleHuil u
CJI0’KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJIMHEMHOE JABUKEHUE. 3aBUCUMOCTbh KOOPJAUHAT,
CKOPOCTH, YCKOPEHUS U MyTU MaTepuaibHOU TOUYKU OT BpEMEHH U UX TpauKu.

CBobogHoe masieHne. Y CKOpeHne CBOOOIHOTO NaieHus. [[BrkeHne Tena, OpoIeHHOTO MO/
YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPJMHAT, CKOPOCTH U YCKOPEHHSI MaTepUaibHOM TOUYKH OT
BpPEMEHH U UX IpaduKu.

KpuBonuneriHoe nBuxeHue. J[BuxeHne MaTepruaibHOM TOUKH 110 OKPYKHOCTH. YTJIOBas U
nuHeWHas ckopocTh. Ilepwon m yacrora oOpamienus. LleHTpocTpemuTenbHoe (HOpMaibHOE),
KacaTeJibHOE (TaHT€HIIMAIBHOE) U TIOJIHOE YCKOPEHHE MaTepUaIbHON TOUKH.

TexHU4YeCcKue YCTPONCTBA W TEXHOJOTMUYECKHE MPOLECChl: CHUAOMETp, ABUKEHUE
CHapsJI0B, LIETIHbIE, IeCTepEHYAThIe U PEMEHHBIE NTepeaadn, CKOPOCTHbIE TU(THI.

Hemoncmpayuu.

Mopnenb cHCTeMBI OTCUETa, MILTIOCTPALNS KHHEMATUYECKUX XapaKTePUCTUK JBUKCHHUS.

CriocoOsI Hcce10BaHMUS IBHKEHUH.

Wnmoctpanust npeAenbHoro nepexoaa U u3MepeHrue MTrHOBEHHONH CKOPOCTH.

[IpeoOpa3zoBanme MBIKEHHH C UCTIOIB30BAHIEM MEXaHU3MOB.



[Tanenue Ten B BO3AyXe U B pa3peKEHHOM MPOCTPAHCTBE.

HaGmonenne aBm>XeHUs Tena, OpOIIEHHOTO O] YITIOM K TOPU30HTY U TOPU30HTAIIBHO.

Hamnpagnenue ckopocTy npu JBUKEHUHU 110 OKPYKHOCTH.

[IpeoOpazoBanue yriioBOi CKOPOCTH B PEIyKTOPE.

CpaBHeHME TIyTEH, TPACKTOPH, CKOPOCTEN IBHIKEHUSI OJTHOIO M TOTO K€ Tella B Pa3HbIX
CHUCTEMaXxX OTCUETA.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomaol, npaKmuKym.

N3yueHne HepaBHOMEPHOTO IBMXKEHUS C LIEJIbIO ONPEIEICHUS MTHOBEHHOM CKOPOCTH.

W3mepenne yCKopeHus Ipy MPSMOJIMHENHOM PaBHOYCKOPEHHOM JBUYKEHUH 1O HAKIIOHHOM
IUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH MYTH OT BPEMEHHU IIPU PAaBHOYCKOPEHHOM JIBHXKEHHH.

N3mepenne yckopeHusi CBOOOTHOTO MaAeHus (PEKOMEHI0BAHO MCIOJIb30BaHUE TU(PPOBOI
nabopaTopun).

W3ydenune nBuxeHus Tena, OpOIIEHHOTO TOPU30HTAIBHO. [IpoBepka runoTe3sl 0 npsMon
IIPONIOPLUUOHAIBHON 3aBUCUMOCTH MEXAY AAIBHOCTBIO TI0JIETA U HAYAJIBHOM CKOPOCTBIO TENA.

W3yueHue nBMKEHUS Tea MO OKPYKHOCTH € TOCTOSIHHOM 110 MOZYJIIO CKOPOCTBIO.

HccrnenoBanre 3aBHCUMOCTH TMepHoja OOpalleHHs KOHHMYECKOro MasTHHKAa OT €ro
napameTpoB.

Tema 2. /lunamuxa.

IlepBoiii 3akoH HptoToHa. MHepunanbHbie CUCTEMBI OTCU€Ta. [[pUHIIMIT OTHOCUTENBHOCTH
["anunes. HeunepuuanabHble cCTEMbI OTCUETa (OMpeIeeHHEe, TPUMEPHI).

Macca tena. Cuna. [IpuHiun cynepno3uiuu CHil.

Bropoii 3akoH HbroToHa 1711 MaTepraJbHOU TOUYKHU.

Tpetuii 3akoH HproTOHA 1J11 MaTepUaIbHBIX TOYECK.

3aKOH BCEMUPHOIO TATOTEHUS. DKBUBAJICHTHOCTh I'PABUTALIMOHHON M MHEPTHOM MACCHI.

Cuna TsoKecTH. 3aBHUCHUMOCTh YCKOPEHHSI CBOOOAHOTO TAJACHUS OT BBICOTHI Haj
MOBEPXHOCTHIO IUJIAHETHI W OT Treorpaduyueckoil mupoThl. J[BrkeHHe HEOECHBIX Tell M HX
cnyTHUKOB. 3akoHbl Kerepa. [lepBast kocMuueckasi CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena. Bec Tena, IBHXKYIIETOCcs ¢ YCKOPEHHUEM.

Cuna Ttpenusa. Cyxoe TpeHue. Cuna TpeHUS CKOJNBXKEHHS M CHUJAa TPEHUS IOKOS.
Koaddunment tpenus. Cuna CONMpOTHBIICHUS TIPH IBHKCHHH TEla B KUIAKOCTH WIH rase, e
3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO JABHKECHHUS.

Hasnenue. ['mapocrarnueckoe napnenune. Cuita Apxumena.

TexHU4YeCKue YCTPOMCTBA M TEXHOJOTUYECKHUE MPOLECChl: MOJAIIMIHUKY, JABUKECHUE
HCKYCCTBEHHBIX CITYTHUKOB.

Hemoncmpayuu.

Habmionenue nBH>XKEHUS Tell B MHEPLHUAIbHBIX U HEMHEPIMAIBHBIX CHCTEMaxX OTCUETA.

[IprHIUIT OTHOCHUTEIBHOCTH.

Kauenne AByX HUMJIMHIPOB WM IIAPOB PAa3HOM Macchl C OAMHAKOBBIM YCKOPEHUEM
OTHOCHUTEJIbHO HEMHEPIIMAIBHOW CHCTEMBI OTCUETA.

CpaBHEHHE PaBHOJICUCTBYIOIIECH MPUIOKEHHBIX K TNy CUJI C MPOU3BEICHUEM MacChl Tea
Ha €ro YCKOPEHHUE B UHEPLMAIBHOU CUCTEME OTCYETA.

PaBeHCTBO cuil, BOSHUKAIOIIMX B PE3yJIbTaTe B3aUMOJICUCTBHS TEll.

N3MmepeHne macc 1o B3auMOJIECTBUIO.

HesecomocTs.

Bec Tena mpu yCKOpEHHOM MOABEME U TTAJICHUH.



[lenTpobOeKHbIE MEXaHU3MBI.

CpaBHeHHME CUII TPEHUS MTOKOsI, KAUE€HUS U CKOJIbKEHUS.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padbomaol, npaKmuKym.

N3mepenne paBHOICHCTBYIOMIEH CHJI TIPH IBIDKCHUH OpycKa M0 HaKJIOHHOM TJTIOCKOCTH.

[IpoBepka rumoTe3pl O HE3aBUCHMOCTH BpPEMEHHM IBUXKEHHS Opycka MO HaKIOHHOM
IUIOCKOCTH Ha 33JJaHHOE PacCTOSIHUE OT €r0 MacChl.

HccnenoBanue 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HHUKAIOLIUX B MPYXUHE U PE3HMHOBOM
obpasrie, oT ux nedopmanuu.

N3ydeHre ABUKEHUS CUCTEMBI TEJ, CBA3aHHBIX HUTHIO, IEPEKUHYTOM uepe3 JErkuil OJI0K.

N3mepenune ko3 puimeHTa TpeHus Mo BEIMYUHE YIIIOBOrO Kod(QuIireHTa 3aBHCUMOCTH
Frp(N).

HccnenoBanue nABWXeHUS Opycka IO HAKJIOHHOM IUIOCKOCTH C TepEeMEHHBIM
K03 PUIMEHTOM TpEHUS.

N3yuenue nBukeHUs rpysa Ha Baly ¢ TPECHHEM.

Tema 3. Cmamuka meépoozo mena.

AbcomotHo TBEpAOE Teno. IlocTynarenbHoe U BpallaTesbHOE JBHKEHUE TBEPIOTO Tena.
MoOMEHT cuiibl OTHOCUTENBHO Ocu BpamieHus. [lmeyo cumpl. CriokeHue Cuil, IPUIOKEHHBIX K
TBEpAOMY Teny. LIeHTp TsxecTu Tena.

VYcnoBus paBHOBeCUsI TBEPIAOTO TeEJA.

YcroitunBoe, HeYCTOMYHMBOE, O€3pa3InuyHOE paBHOBECHE.

TexHUuecKrne YCTPOMCTBAa M TEXHOJOTHMYECKUE MPOILECChl: KPOHIITEWH, CTPOUTEIbHBIN
KpaH, peltéTyaTbie KOHCTPYKIIHMH.

Hemoncmpayuu.

VYcioBust paBHOBECHS.

Buasl paBHOBECHS.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padbomaol, npaKmuKym.

HccnenoBanue yciioBul paBHOBECHS TBEPIOTO T, UMEIOLIETO OCh BPALLICHMUS.

KoHcTpyHnpoBanue KpOHIITEHMHOB U PaCUY€T CUII YIIPYTOCTH.

N3yueHue ycTOMYMBOCTH TBEPAOTO TEJIA, UMEIOIIErO IIOMIA/b OMOPBHI.

Tema 4. 3akoHbl COXpaHEHUA 6 MEXAHUKE.

HNMnynsc MarepuanbHOM TOYKH, CUCTEMBl MaTepHaIbHBIX TO4YeK. LleHTp Macc cucreMsl
MaTepualbHBIX TOUeK. Teopema 0 JBUKEHUH LIEHTPa Macc.

HMIynbC CHIIBI 1 M3BMEHEHUE UMITYJIbCA TENa.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeaktuBHOE NBHKEHUE.

MoMeHT wuMmIynbca MartepuanibHOM TOUKU. [IpencraBieHue O COXpaHEHUHM MOMEHTa
MMITYJIbCA B [IEHTPAJIBHBIX MOJIAX.

Pabora cunel Ha MajaoM M Ha KOHEYHOM MepeMerieHuu. ['paduyeckoe mpenacraBieHue
pabOThI CHITBI.

MOIIHOCTE CUJIBL.

Kunetnaeckasi 3Hepruss MaTepuaibHOW TOYKH. Teopema 00 M3MEHEHHH KWHETHYECKON
OHEPTUH MATEPUATILHON TOUYKH.

[TorenuunaneHble ¥ HeMOTEHLIMANbHBIE CUbL. [loTeHnmansHas sHeprus. [loTeHuuanbHas
SHEpPrusl ynpyro aepopMupoBaHHOUN NpyxuHbl. [loTeHnnanbHast SHEPrusl Teaa B OAHOPOJHOM
rpaBUTAMOHHOM TTosie. IloTeHnmanbHas SHeprust Tenaa B TPABUTALMOHHOM I10JI€ OJHOPOIHOTO
n1apa (BHyTpH U BHe 11apa). Bropast kocMudeckas CKOpocTb. TpeThsi KOCMUYECKasi CKOPOCTb.



CBs3bp pabOTHI HEMOTEHIMAIBHBIX CHJI C U3MEHEHHEM MEXaHWYECKOW HPHEPrUM CHUCTEMBI
TeN. 3aKOH COXPAaHEHUsI MEXaHUYECKON IHEPTHH.

VYipyrue u Heynpyrue CTOJIKHOBEHHUS.

VpaBHenue bepHymm s WACaTbHOM JKUIKOCTH KaK CIEJICTBHE 3aKOHA COXPAHEHUS
MEXaHUYECKOW SHEPTUH.

TexHuueckrne yCTpOMCTBAa M TEXHOJOTHMYECKHUE MPOLIECCHI: ABHKEHUE PAKET, BOJOMET,
KONEp, MPYKUHHBINA MUCTOJIET, THPOCKOI, PUTYpHOE KaTaHUE Ha KOHbKAaX.

Hemoncmpayuu.

3aKOH COXpaHEHUs UMITYJIbCa.

PeaktuBHOE NBHKEHUE.

H3Mepenne MOIHOCTHU CHUJIBI.

H3MeHeHune sHepruu Teja Mpu COBEPILIEHUN PaOOTHI.

B3anmuble npeBpalieHuss KWHETUYECKOW M MOTEHIIMAIbHOM SHEPT Ui MPH JEHCTBUU HA TEIIO
CHUJIBI TSKECTU U CUJIBI YIIPYTOCTH.

CoxpaHeHue SHEpTUH PpU CBOOOTHOM MaICHUH.

Yuenuueckuii 3xkcnepumenm, nadopamopnuvie padomeol, RPAKMUKYM.

N3mepenne nmmyibca Teiaa o TOpMO3HOMY ITYTH.

N3mepenue CUITbI TATH, CKOPOCTH MOJIETH JIEKTPOMOOUIIS M MOIITHOCTH CHJIBI TSTH.

CpaBHeHHME U3MEHEHHSI UMITYJIbCA TeJIa C UMITYJIbCOM CHUIIBI.

HccenenoBanue COXpaHEHUsI UMITYJIbCA IPU YIPYTOM B3aUMOJEHCTBHH.

W3mepeHre KNHEeTUYECKOM SHEPTUH TeJla IO TOPMO3HOMY ITYTH.

CpaBHeHUE U3MEHEHUS MTOTEHIINAIBHON SHEPTUN TIPYKUHBI C pAaOOTON CHUITBI TPCHHUS.

Omnpenenenue pabOTH CUIIBI TPEHUS TIPU JBMKCHUU TEJA M0 HAKIIOHHOW TUIOCKOCTH.

Paszgea 3. Mosiekyjsipaasi pM3uKa 1 TEPMOAUHAMHUKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU MEopUU.

OcHOBHbBIE TMOJIOXKEHUS MOJEKyJIsApHO-KMHeTHYecko Teopun (MKT), ux onsiTHOE
obocHoBanue. [uddys3us. bpoyHoBckoe aBmkeHHe. XapakTep ABIKEHUS U B3aUMOJCHCTBUS
YyacTUll BenlecTBa. MoJien CTpOSHUS Ta30B, KHUAKOCTEH U TBEPABIX Tel U OOBSICHEHUE CBOWCTB
BEIIIECTBA HA OCHOBE OSTHUX Mojeleid. Macca m pasmepbl Mosiekyn (aromoB). KommdecTBo
BenectBa. [locTtostHHas ABoraapo.

TennoBoe paBHoBecue. Temmnepatypa u crocoObl e€ m3mepenus. lllkama temmepatyp
Lenbcus.

Mopeinb uaeanbHOro ra3a B MOJIEKYJISIPHO-KHHETUUECKOW TEOPHUH: YAaCTUIIbI Fa3a JBUKYTCS
XaO0TUYECKHU U HE B3aUMOJEHUCTBYIOT IPYT C IPYTOM.

l'azoBbie 3akoHBI. YpaBHeHue MenneneeBa—Kmaneiipona. AOcomioTHas Temreparypa
(mkama temmnepatryp KenbBuna). 3akon JlamproHa. M3ompomecchl B HACAIBHOM Trasze C
MOCTOSTHHBIM KOJIMYECTBOM BellecTBa. I 'paduyeckoe npeacTaBieHre HU30MPOIIECCOB: 30TEPMA,
u30Xx0pa, u3obapa.

CBs13b MEXKy aBIEHUEM U CPEIHEN KUHETUYECKOM YHEPIHEN MOCTYNaTENbHOIO TEMJIOBOIO
JBUKEHHSI MOJIEKYJI UJI€aIbHOTO ra3a (OCHOBHOE YpaBHEHHE MOJIEKYIIPHO-KMHETUYECKOM TeOpUn
UJCaTbHOTO Ta3a).

CBs3b  aOCONIIOTHOW  TeMIepaTypbl TEPMOJMHAMHYECKOW CHCTEMBI CO  CpeaHei
KMHETUYECKON IHEPIUEN TOCTYNATEIBHOIO TEMIOBOIO ABUKEHUS €€ YaCTHII.

TexHuueckue YCTpOHCTBA M TEXHOJOTHMUYECKHE TPOIECCHl: TEepMOMETp, Oapomerp,
MOJIy4YeHUE HAHOMATEPHUAIIOB.



Hemoncmpayuu.

Mopenu 1BUKEHHSI YaCTHUIL BEILIECTBA.

Mopnens OpOYHOBCKOTO JIBHIKEHUSI.

Buneoponuk ¢ 3anuceio peaibHOro OpOyHOBCKOTO JIBUYKEHUSI.

Hudbdy3us xuakocTei.

Mogens onbita HITepHa.

[Iputsi>xeHrEe MOJIEKYIL.

Mopenu KpUCTaJUIMYECKUX PEETOK.

Habmronenue u uccnenoBaHue N30MpOIIECCOB.

Yuenuueckuit sxkcnepumenm, nadopamopnuie pabomaol, npaKmuKym.

HccnenoBanue nporecca yCTaHOBIICHUS TEIIOBOTO PaBHOBECHS TPU TEINIOOOMEHE MEXKIY
ropstieil ¥ X0JIOJHOM BOJOMA.

W3ydyeHrne W30TEPMUYECKOTO TMporecca (PeKOMEHIOBAHO HCIOIb30BaHUEe LHU(PPOBOIA
nabopaTopun).

N3y4enne n30xopHOro npouecca.

N3ydenue nzobapHOro mnpoiecca.

IIpoBepka ypaBHEHHUS] COCTOSTHUSL.

Tema 2. Tepmoounamuka. Tennoevie mawiunol.

Tepmonnnamuueckas (T/1) cucreMa. 3aaHne BHEIIHUX YCIOBUM AJI TEPMOJIMHAMUYECKON
cucteMbl. BHelHne u BHyTpeHHHE napameTpsl. [lapaMeTprsl TEpMOIMHAMUYECKON CHCTEMBI KakK
CpeHME 3HAYEHUS BETMYMH, ONKUCHIBAIOIINX €€ COCTOSHUE HA MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe nauano repmogunamMuku. CaMONpPOU3BOJIbHAS PETaKcallvs TEPMOIMHAMHYECKON
CUCTEMBI K TEIUIOBOMY PaBHOBECHIO.

Mopenp wuaeanpHOro rasa B TEPMOJMHAMHUKE — CHCTEMAa YpPAaBHEHWI: YpaBHEHUE
MenneneeBa—Kianeiipona u BbIpaK€HHE IJIsl BHYTPEHHEW 3HEPruM. Y CIOBUS NPUMEHUMOCTH
TOM MOJENU: HU3Kasg KOHUEHTpalUs YacTUll, BBICOKHME TeMmmeparypbl. Beipaxxenue ais
BHYTPEHHEH 3HEPruu OAHOATOMHOTO UCAIBHOTO rasa.

KBazucrarnueckue u HECTaTHUYECKUE TIPOLIECCHI.

DneMeHTapHas paboTa B TepMoAMHAMUKE. Berancienrue paboTsl 1o rpaduky mnporecca Ha
pV-muarpamme.

Tennonepenaua Kak crmoco0 HM3MEHEHUS BHYTPEHHEH SHEpruM TepMOIUHAMHYECKON
cucTtembl 0e3 coBepieHus padboTsl. KoHBeKIMS, TEIIONPOBOIHOCTD, U3TyUEHHE.

KomnuectBo TemnoTel. TemmoéMKOCTh Tena. YIelnbHas W MOJSIpHAs TEIIOEMKOCTH
BEIlECTBA. YpaBHeHHMEe Maiiepa. YaenbHas Teiora cropanus tomimsa. Pacué€r kosmuecTtBa
TEIUIOTHI NpH Terutonepenaye. [lonstre 00 annadbatHOM mporiecce.

[TepBeIii 3aK0H TepMOoAMHAMUKU. BHYyTpeHHsIs1 sHeprus. KomndecTBo TemioThl U padoTa Kak
Mepbl U3MEHEHUSI BHYTPEHHEN YHEPTUHA TEPMOJIUHAMUYECKON CHCTEMBI.

Btopoii 3akoH TepMOAMHAMUKHM [JIi PAaBHOBECHBIX MPOLECCOB: Yepe3 3aJaHHOE
PaBHOBECHOE COCTOSIHUE TEPMOJUHAMUYECKOW CHUCTEMBbI MPOXOAWT €IWHCTBEHHas asauabara.
AOcoroTHas TeMIiepaTypa.

BTopoii 3aK0H TEpMOJMHAMMKH I HEPABHOBECHBIX IMPOLIECCOB: HEBO3MOKHO IEpeaTh
TEIUIOTY OT Oojiee XONOMHOTO Tena K Oosiee Harperomy Oe3 kommencanuu (Kmaysmyc).
HeoOpaTtumMocTh NPUPOIHBIX MIPOLIECCOB.

[TpuHmne! geicTBrs TermaoBbix MamuH. KIT/I.

MakcumansHoe 3Hauenue KIIJ. [{ukn Kapno.



DKOJIOTMYECKUE aCNEKThl MCIIOJIb30BAHMS TEIUIOBBIX JABUrarenel. TemnoBoe 3arps3HeHue
OKPYKaroILEeH Cpeabl.

TexHU4eCKHuEe yCTPOMCTBA U TEXHOJOTUYECKUE IMPOLIECCHI: XOJOAWIBHUK, KOHAUIIMOHED,
TU3ETbHBIA W KapOIOpaTOpHBIM JBUraTeNd, MapoBas TypOWHA, MOJYyYEHUE CBEPXHU3KHX
TEMIIEpaTyp, YTWIM3ALMS «TEIUIOBBIX» OTXOJOB C HCIIOJIB30BAHHEM TEIUIOBOIO HAcoca,
YTUIU3aUsS OMOOPTaHUIECKOTO TOTUIMBA JJIsI BRIPAOOTKH «TETUIOBOM» U DJIEKTPOIHEPTUH.

Hemoncmpayuu.

H3meHeHune TemnepaTypsl IPU a1uadaTHYeCKOM pacIIupEHUH.

Bo3ayiiHoe orauao.

CpaBHeHUE yJENIBbHBIX TEIUIOEMKOCTEN BEILIECTB.

CriocoObl I3MEHEHHSI BHYTPEHHEH YHEPTHH.

HccnenoBanue aguabaTHOro mpoiiecca.

KomnbroTepHbie MO/IENIH TETUIOBBIX JIBUTATENCH.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomaol, npaKmuKym.

H3mepenue yneabHOl TEIUIOEMKOCTH.

HccenenoBanue nporecca OCTbIBAHUS BELIECTBA.

HccnenoBanue aguabaTHOro npoiiecca.

N3yueHnne B3aMMOCBSI3U SHEPTUHU MEKMOJIEKYJISIPHOTO B3aUMOJEHCTBUSI U TEMIIEPATYpPbl
KUIICHUS] )KUIKOCTEH.

Tema 3. Azpecamnvie cocmoanusn geujecmea. Pazoevie nepexoonl.

[TapooOpa3oBanne u KoHAcHcaius. lcmapeHue wu KumneHue. YenabHas TeIioTa
napooOpa3oBaHMA.

Haceiiennsie W HeHachlllleHHble mapbl. KayecTBeHHas 3aBUCHMOCTH IUIOTHOCTH U
JaBJICHUS HACBIIIEHHOTO Mapa OT TEeMIEpaTypbl, UX HE3aBUCUMOCTbh OT 00bEMa HACBHIIIEHHOTO
napa. 3aBUCUMOCTb TEMIIEPATypPbl KUIIEHUS OT JABJIEHUS B )KUJIKOCTH.

BrnaxHocTs Bo31yxa. AGCOMIOTHAS U OTHOCUTENBHAS BIaKHOCTD.

Tsépnoe Teno. Kpucrannumueckue n amop¢Hbie Tena. AHU30TPOIUS CBOMCTB KPUCTAILIIOB.
[TnaBnenue u kpuctauu3anus. Y aenpHas TeroTa miasienus. Cyomumanus.

Hedopmaruu tBEpmoro Tema. Pactsokenune u cxarue. Cnsur. Moayne HOnra. Ilpenen
ynpyrux aedopmanuii.

TennoBoe pacupeHne KUIKOCTeH M TBEPIBIX Tel, 00bEMHOE U JTMHEHHOE PacUIMpEHHE.
AHTrapMOHHM3M TETIJIOBBIX KOJI€OaHUI YacTHIl BEIECTBA KaK MPUYMHA TEIJIOBOTO PaCIIuPEHHS Te
(Ha KAYECTBEHHOM YPOBHE).

[IpeoOpazoBanue 3uepruu B (ha30BBIX MEepexoiax.

YpaBHEeHHE TEIUIOBOTO OanaHca.

[ToBepxHocTHOE HaTskeHUe. KoaduimeHT moBepXHOCTHOTO HaTsbkeHus. KanusisipHeie
saBJeHUA. [{aBieHre Mo UCKPUBIEHHON MOBEPXHOCTHIO KUIKOCTH. @opmyrna Jlamiaca.

TexHu4yecKkue yCTPOMCTBA U TEXHOJOTUYECKHUE TMPOLECCHhl: KUIAKUE KPUCTAIUIBL,
COBpPEMEHHBIE MaTepUalbl.

Hemoncmpayuu.

TemnnoBoe pacmmpeHue.

CBoiicTBa HaCHILLIEHHBIX MMAPOB.

Kunenue. Kunenue npy moHUKEHHOM JaBJICHUH.

W3mepenne cuiibl HOBEPXHOCTHOTO HATSKEHUS.

OnBITBHI ¢ MBUIBHBIMM INIEHKAMMU.

CmauuBanue.



Kanwsipasle sABneHus .

Mopaenu HEHBIOTOHOBCKOM JKUIKOCTH.

Crioco0Ob1 M3MepeHHs BIaKHOCTH.

HccenenoBanue HarpeBaHMsl U IUIABJICHUS] KPUCTAJNIMYECKOTO BEILIECTBA.

Bunpr nedopmarnmii.

HaGmonenne manbix nedopmariuii.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomaol, npaKmuKym.

N3ydeHne 3aKkOHOMEPHOCTEN UCTIAPEHUSI )KUIKOCTEM.

N3Mmepenne yaenpHON TeIIIOTHI TIJIaBIICHHS JIbJA.

N3ydeHne CBOMCTB HACBILEHHBIX [1apOB.

N3mepenne abCOMIOTHON BIAXKHOCTH BO3/yXa U OI[EHKA MACChI TAPOB B TOMEIICHHUU.

N3mepenne ko3¢ GUineHTa moBepXHOCTHOTO HATSKCHHUS.

N3mepenne monyns FOnra.

HccnenoBanue 3aBUCUMOCTH 1ehopMaIiii pe3nHOBOTO 00pasiia OT MPUI0KEHHOM K HEMY
CUJIBI.

Pa3znea 4. JiekTpoauHaMuUKA.

Tema 1. Dnexmpuueckoe noe.

OnexTpuzanus Tea U €€ MposBICHUA. DIEKTpUUYECKUH 3apsan. [[Ba Buaa aJIeKTpUYECKUX
3aps0B. IIpoBOIHUKY, IUAIEKTPUKH U IOJIYIPOBOIHUKH. DJIEMEHTAPHbBIN AIEKTPUYECKUH 3apsi.
3aKOH COXpaHEHUs IIEKTPUIECKOTO 3aps/Ia.

B3aumoneiictBue 3apsanoB. Toueunsie 3apsaabl. 3akoH KynoHa.

Onexkrpuueckoe nojie. Ero aelicTBue Ha 31E€KTPUUECKUE 3PSl

Hanpsoxénnocts  anexkrpuueckoro mounsd. I[IpoOubiit 3apsn. Jluaum HanpskEHHOCTH
3JEKTPUYECKOTO MoJIst. OTHOPOJHOE SIIEKTPUUYECKOE TOJIE.

[ToTeHIManbHOCTh ANEKTPOCTATUYECKOr0 MOJsA. Pa3HOCTh MOTEHUMAIOB M HANPSIKEHUE.
[loTenumanpHas 3HEprus 3apsiia B JIEKTPOCTATUUECKOM Mosie. [loTeHIan 31eKTpocTaTu4ecKoro
nojisi. CBsA3b HANPSDKEHHOCTU TOJS U Pa3sHOCTH MOTEHLMAJIOB Ul 3JIEKTPOCTaTUYECKOrO OIS
(KaK OJTHOPOIHOTO, TaK M HEOTHOPOIHOTO).

[IpuHIMT Cynepno3UIUu AIEKTPUUECKUX MTOJIEH.

[Tone ToweuHoro 3apsga. Ilome paBHOMepHO 3apskeHHOH cdeprl. [lome paBHOMEpHO
3apspkeHHOro 1o o0sémy mapa. Ilone paBHOMEpHO 3apsDKEHHONM OECKOHEYHOM ITOCKOCTH.
KapTunb! nuHUN Hanps>KEHHOCTH ATUX TOJIEH M AKBUITOTEHIIMATBHBIX TOBEPXHOCTEM.

[IpoBOIHUKY B AJIEKTPOCTATUYECKOM ITOJIE. Y CJIOBUE PABHOBECHS 3aPSAI0B.

JIN3IIEKTPUKH B DJIEKTPOCTATUYECKOM IoJIe. J{ManeKTpuueckas MpOHUIIaeMOCTh BELIECTBA.

Konpnencarop. OneKTpoEMKOCTh  KOHAEHCATOpA. OneKTpOEMKOCTh  IIJIOCKOIO
KOHJIEHCaTopa.

[TapannensHOoe  coenuHeHHMe  KOoHAeHcatopoB.  IlocienmoBarenbHOe — COeMHEHME
KOH/IEHCATOPOB.

DHeprus 3aps>KeHHOT0 KOHJIEHCATOPA.

JIBukeHue 3apsHyKeHHON YacTULIBI B OJHOPOHOM 3JIEKTPUUYECKOM TI0JIE.

TexHuyeckue ycTpOHCTBAa M TEXHOJOTHYECKHE IMPOIECCHI: 3JIEKTPOCKOI, 3JIEKTPOMETD,
AIIEKTPOCTATUYECKAS 3aIUTA, 3a3EMJICHHE YJIEKTPONPHOOPOB, KOHACHCATOPHI, reHepaTop Bax ne
I'paada.

Hemoncmpayuu.

YCTpolcTBO M MPUHIMUIT IEUCTBUA SJIEKTPOMETpA.

DIIEKTPUUYECKOE T0JIE 3apsHKEHHBIX IIAPUKOB.



DIIEKTpHUYECKOE TTOJIE IBYX 3apsKEHHBIX IIIACTHH.

Mogenb 3nekTpocTaTnyeckoro reaepatopa (Ban ne I'paaga).

[IpoBOIHMKY B 3JIEKTPUYECKOM IIOJIE.

DJIEKTpOCTaTUYECKAas 3alluTa.

Y CTpolcTBO M ACMCTBHE KOHJEHCATOPA MOCTOSHHOM M IEPEMEHHON EMKOCTH.

3aBUCHUMOCTb JIEKTPOEMKOCTH IJIOCKOT0 KOHJIEHCATOpa OT IUIOIIA U MJIACTUH, PACCTOSHUS
MEXy HUMH U JU3JIEKTPUUECKON IPOHUIIAEMOCTH.

DHeprus MEKTPUIECKOTO NOJIS 3apsHKEHHOTO0 KOHIEHCATOpa.

3apszka 1 pa3psiika KOHAEHCaTopa 4epe3 pe3ucTop.

Yuenuueckuit sxkcnepumenm, nadopamopnuie pabomaol, npaKmuKym.

OrneHka cul B3auMOJICHCTBUS 3apSKEHHBIX TEI.

Habmronenue npeBpalieHns SHEPTrUuy 3apsKeHHOTO KOHJIEHCATOpa B SHEPTUI0 U3JTyYeHUs
CBETOAMO/IA.

N3ydyeHne nporekaHus TOKa B LIENH, COAEPIKALIEH KOHIEHCATOP.

Pacripenenenne pa3HOCTM IOTEHLMAJIOB (HANpsOKEHUs) IpU  IOCIIEN0BATEIBHOM
COEIMHEHUH KOHAEHCAaTOPOB.

HccenenoBanue paspsiia KOHIEHCATOPA Yepe3 PE3UCTOP.

Tema 2. [locmoannwlil 31eKmMpuyecKuil mok.

Cuia Toka. [1oCTOSIHHBIN TOK.

VcnoBusi CymIECTBOBAHMS IOCTOSIHHOTO 3JIEKTPUYECKOTO TOKa. VICTOYHMKM —TOKa.
Hanpspoxkenue U u D1C &.

3akoH OMa AJ1s1 yyacTKa LEu.

DNEKTPUUECKOE COPOTUBIIEHHUE. 3aBUCHUMOCTb COIIPOTUBIIEHUS OJTHOPOAHOIO IPOBOIHUKA
OT €ro JJIMHBI U IUIOIIA/INA ITONIEPEYHOr0 CEYEHUs. Y IENbHOE COIPOTHUBIICHHUE BEILIECTBA.

[locnenoBarenbHOE, NapajIeIbHOE, CMEIIAHHOE COEAUHEHUE IPOBOJAHMKOB. Pacuér
pa3BeTBIEHHBIX 3JeKTpuueckux uenei. [Ipasuma Kupxroga.

Pabora snexrpuueckoro Toka. 3akon J[xoyns—JIenma.

MOIIHOCTB 3IEKTPUYECKOTO TOKA. TemioBas MOIHOCTb, BbIIEIsEMast Ha PE3UCTOPE.

OJ1C 1 BHyTpEeHHEE CONPOTHUBIICHUE HCTOYHHUKA TOKA. 3aKkoH OMa Jy1sl MOTHOM (3aMKHYTOM)
IIEKTPUYECKON Lienu. MOIIHOCTh UCTOYHHKA TOKa. KOpOoTKO€E 3aMbIKaHuE.

KonpneHncarop B Lienu nocTOSSHHOTO TOKA.

TexHU4yecKkne yCTPOMCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: aMIIEPMETP, BOJIBTMETP,
peocTaTt, CUETYUK IEKTPUIECKON SHEPTUN.

Hemoncmpayuu.

W3mepenue cuiibl TOKa U HANPSKEHUS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKa OT HANPSKEHUs IS PE3UCTOPA, JIAMIIBI
HaKaJIMBaHUS U CBETOJMO/IA.

3aBUCHUMOCTb CONPOTHUBIEHUS UWIMHIPUYECKUX IPOBOJAHMKOB OT JJIMHBI, IIOLIAAH
NIOTIEPEYHOI0 CEUYEHUS U MaTepHuaa.

HccenenoBanue 3aBUCHMOCTH CHIIBI TOKA OT COITPOTHUBIIEHUS ITPU MOCTOSTHHOM HaIIPSKEHUU.

[Ipamoe n3mepenune DJIC. KopoTkoe 3ambikaHHe TaIbBAHUYECKOTO 3JIEMEHTa M OLICHKA
BHYTPEHHETO COIIPOTUBIIEHUS.

Crioco6bI coeMHEHUs UCTOYHUKOB Toka, DJIC Gatapeii.

HccenenoBanue pa3HOCTH MOTEHIMATIOB MEXK/Y MOJIOCAMU UCTOYHUKA TOKA OT CHJIBI TOKA B
LEIH.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padbomaol, npaKmuKym.



HccnenoBanre cMENIaHHOTO COETMHEHUS PE3UCTOPOB.

W3mepenue yaenbHOro ConpoTUBIIEHUS IPOBOAHUKOB.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA OT HAIIPSDKEHUS JJIs1 JIAMITbl HAKaJIUBaHUS.

VYBenuueHue mpeena u3MepeHus amnepMmerpa (BoIbTMETPA).

N3mepenne 3/]C 1 BHYTpEHHETO CONPOTUBIICHUSI ICTOYHUKA TOKA.

Wccnenoanue 3aBucuMocty DJ1C ranbBaHMUECKOIO JIEMEHTA OT BPEMEHU NPU KOPOTKOM
3aMbIKaHUU.

HccnenoBanue pa3HOCTH MOTEHIIUATIOB MEXAY MOJI0CAMU HCTOYHHUKA TOKA OT CHJIBI TOKA B
HenH.

HccnenoBanue 3aBUCMMOCTH OJIE3HON MOILTHOCTH MCTOYHHMKA TOKA OT CHUJIbI TOKA.

Tema 3. Toku 6 paznuunsix cpeoax.

DnekTpuueckas MPOBOAUMOCTh PA3IMYHBIX BEHIECTB. OJEKTPOHHAs IMPOBOJUMOCTD
TBEPABIX  METAJUIOB.  3aBUCHMOCTb  CONPOTHUBIIEHUS ~ METANIOB  OT  TEMIEpaTyphl.
CBepXnpoBOAUMOCTb.

DneKTpuueckuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHass W NpPHUMECHAas MPOBOJUMOCTb IOJYIPOBOJHUKOB.
CgoiicTBa p—n-niepexoaa. [TomynpoBoTHUKOBBIE TPUOOPHI.

ONEKTPUUECKUH TOK B 3JEKTPOJIMTAX. DJIEKTPOIUTHUECKAs AUCCOLMALMS. DJIEKTPOJIN3.
3akonsl Dapajes A ANEKTPOJIn3a.

ONIeKTpUYecKuid TOK B razax. (CaMoCTOSTENbHBIH W HECAMOCTOSTEIBHBIN pa3psl.
PaznuyHbIe TUIIBI CAaMOCTOATENBHOTO pa3psana. Monuus. [1nazma.

TexHU4yecKkue yCTpPONMCTBA M TMPAKTUYECKOE NPUMEHEHUE: Ta3opa3psiHble JIAMIIbI,
AIIEKTPOHHO-JIyueBasi TPyOKa, MOIYNpPOBOJHUKOBBIE MPUOOPHI: THOJ, TPaH3UCTOP, (POoTOaHOA,
CBETOJIMOJ, TallbBaHWKa, padUHUPOBAHHWE MEIH, BBIUIABKA AJTIOMUHHUS, DJIEKTPOHHAs
MUKPOCKOTIHS.

Hemoncmpayuu.

3aBUCUMOCTh COMIPOTUBIICHUSI METAIJIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTH 3JIEKTPOITUTOB.

3akoHbI 31eKTpoan3a Papajes.

HckpoBoli pa3psaa U IpOBOAUMOCTb BO3LyXa.

CpaBHeHuE NPOBOIUMOCTH METAJJIOB U MOJIYIIPOBOJIHUKOB.

OaHOCTOPOHHSIS MPOBOIUMOCTD THO/IA.

Yuenuueckuii sxkcnepumenm, nabopamopnuie pabomaol, npaKmMuUKym.

HaGmonenue anekrponusa.

W3mepenue 3apsiia 0IHOBAJIEHTHOTO MOHA.

HccrnenoBanue 3aBUCMMOCTH CONIPOTUBIICHUS] TEPMOPE3UCTOPA OT TEMIIEPATYPHI.

CHsiTHE BOJIBT-aMIIEPHOM XapaKTEPUCTUKHU AUOA.

Du3HYeCKHH NPAKTUKYM.

CriocoOb1 u3MepeHust (PU3HMYECKUX BETUYHMH C UCTIOJIb30BaHUEM aHATIOTOBBIX M U(POBBIX
U3MEPUTENIbHBIX TMPUOOPOB M  KOMIBIOTEPHBIX JATYUKOBBIX cHUCTEM. AOCONIOTHBIE U
OTHOCHUTEJIbHbIE  TOTPEIIHOCTH  H3MepeHui  ¢usuueckux BenuuuH. OlleHKa T'paHHULl
IIOTPELIHOCTEM.

[IpoBeneHue KOCBEHHBIX U3MEPEHUH, HCCIIEOBAHUIN 3aBUCUMOCTEH (DM3MUECKUX BEIINYHH,
MpOBEpKa MPEAJOKEHHBIX TUMOTe3 (BHIOOP M3 pabOT, ONMMCAHHBIX B TEMATUYECKUX pasjeax
«Y4eHUUYeCKHUI IKCIIEPUMEHT, J1ab0paTOpHbIC pabOThI, TPAKTUKYM) ).



MexknpeaMeTHbIe CBS3H.

Nzydenne xypca puszuku yrnyOnénHoro ypoBHs B 10 kimacce ocymecTBisieTcst ¢ y4€ToM
COJICP)KATENIBHBIX MEXKIIPEJIMETHBIX CBS3€H C KypcaMH MaTeMaTUKH, OWOJIOTHH, XWMHH,
reorpaduu U TEXHOJIOTHH.

Mesicnpeomemmuovle noHAmMUA, C6A3AHHbBIE C UIYUCHUEM MEMO008 HAYYHOZ0 NO3ZHAHUA:
SIBIICHWE, HAy4yHbI (akT, Turore3a, ¢u3ndeckas BeIMYMHA, 3aKOH, TEOpus, HaOIOJeHUE,
HKCIIEPUMEHT, MOJICTUPOBAHNE, MOIENb, U3MEPEHHE, TIOTPEIIHOCTH U3MEPEHU, N3MEPHUTEIbHbIC
npuOopsI, UdpoBast 1ad0paTopwsl.

Mamemamuka: pelieHre CcuUCTeMbl ypaBHeHWH. JluHeiHas ¢yHKIuUsA, mnapadoa,
runepboina, ux rpaduku u cBoiicTBa. TpuroHomerpudeckue GyHKIMU: CUHYC, KOCUHYC, TAHT€HC,
KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXAECTBO. BEKTOpPHl M HMX MPOEKUUH HA OCH
KOOpMHAT, CII0KEHHE BEKTOPOB.

buonozua: mexannueckoe IBUKEHHE B KUBOU mpupoze, Auddysusi, ocMoc, Ter10o0MeH
KHUBBIX  OPraHM3MOB, TEIUIOBOE  3arpsA3HEHUE  OKpYXarolled  Cpeabl,  yTUIM3aIHs
OMOOPTraHUYECKOTO TOIUIMBA IS BBIPAOOTKH «TETIOBOM» M 3JEKTPOIHEPTUH, MOBEPXHOCTHOE
HaTSDKEHUE U KallWUIpHbIE SIBJICHUSI B IPUPOJIE, FIEKTPUUECKUE SIBJICHHS B )KUBOM MPUPO/IE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MOJISIpHasl Macca, MoJy4eHne HaHOMATEePHAaIOB, TEIUIOBBIC CBOMCTBA TBEPABIX TEIl, KUJAKOCTEH U
ra3oB, OKUIKWE KPHUCTAIUIBI, DOJICKTPUUECKHE CBOMCTBA METANIOB, DSIEKTPOIUTHYECKAS
JUCCOLMalus, TaJbBAaHUKA, JIEKTPOHHAS MUKPOCKOTIIHS.

T'eozpaghus: BnaxxHOCTh BO3IyXa, BETPBL, OApOMETP, TEPMOMETP.

Texnonozua: npeoOpa3zoBaHue IBHKEHUN C UCIIOIB30BAaHHEM MEXaHU3MOB, YUET CYXOro U
KUJKOTO TPEHHS B TEXHUKE, CTATUYECKUE KOHCTPYKIHMH (KPOHINTEWH, peméryaThie
KOHCTPYKIIMH), UCTIOJIb30BAaHUE 3aKOHOB COXPAaHEHUSI MEXAaHUKU B TEXHUKE (TUPOCKOI, BOJOMET
U Jpyrue), IBUTATeIb BHYTPEHHETO CropaHus, mapoBas TypOuHa, OBITOBOM XOJOAMIBHUK,
KOHAWIIMOHEP, TEXHOJOTHUU TIONYYCHUS COBPEMEHHBIX MaTepHalioB, B TOM 4YHCIIe
HAHOMATEpPHAIOB, ¥  HAHOTEXHOJOTHH,  DJJEKTPOCTATHUYECKas  3alluTa,  3a3eMJICHUC
AEKTPONPUOOPOB, ra30pa3psIHbIE JaMIIbl, TOJIYITPOBOIHUKOBBIE TPUOOPHI, raIbBaHUKA.

11 KNIACC

Pa3nen 4. DaekTpoanHaMuka.

Tema 4. Maznummnoe none.

B3auMozeiicTBue NMOCTOSIHHBIX MAarHMTOB M IPOBOJHHMKOB C TOKOM. MarHuTHoe moJe.
Bektop MaruuTHOM UHAYKIMU. [[pyHIUIT Cynepno3uMi MarHUTHBIX MOJICH. JINHUU MarHUTHOM
WHYKIUU.

MarnuTtHoOe 1oJie TPOBOAHUKA C TOKOM (IIPsIMOTO MPOBOJIHMKA, KATYHIKU U KPYrOBOTO
BUTKA). OmbIT Dpcresa.

Cuna Ammepa, e€ HanpaBJICHUE U MOTYJIb.

Cuna Jlopenna, e€ HampaBieHHE M MOAYJb. J[BU)KEHUE 3apsyKEHHOW YacTULbl B
OJIHOPOJIHOM MarHUTHOM mnoJje. Pabora cunsl Jlopenua.

MarnuTHoe nosie B Bemectse. @eppoMarHeTUKH, apa- U JUaMarHeTUKH.

TexHu4eckne yCTpOWCTBA M TEXHOJOTMYECKHE NPOLECCHI: NMPHUMEHEHHE IMOCTOSIHHBIX
MAarHuTOB, JJIEKTPOMATrHUTOB, TECTEP-MYIbTUMETP, DIIEKTPOJABHUTaTENb SIKOOU, YCKOpUTEIU
AJIEMEHTAPHBIX YACTHII.

Hemoncmpayuu.



Kaptuna nuHMI WHAYKIMM MarHATHOTO TIOJIS TIOJIOCOBOTO U MOJKOBOOOpPa3HOTO
MOCTOSIHHBIX MAarHUTOB.

Kapruna nuHMii MarHUTHOW WHAYKUMH TIOJIA JUIMHHOTO TMPSMOIO MPOBOJAHHMKA U
3aMKHYTOT'O KOJIBLIEBOTO IIPOBOJIHUKA, KATYIIKH C TOKOM.

B3aumoneiicTBre AByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[erictue cuiel JIopeHIIa Ha HOHBI DJIEKTPOJIUTA.

Habmonenue nBr>keHuUs My4yka 3JIEKTPOHOB B MAarHUTHOM TIOJIE.

[TpuHUIMI OEHCTBUS 3JEKTPOU3ZMEPUTENBHOTO IPUOOpPa MArHUTOIIEKTPUUECKON CHCTEMBI.

Yuenuueckuit sxkcnepumenm, nadopamopnuie pabomaol, npaKmuKym.

HccnenoBanue MarHUTHOTO MOJIst TOCTOSIHHBIX MAarHUTOB.

HccnenoBanue CBOMCTB (heppOMarHeTUKOB.

HccenenoBanue 1ecTBUS NOCTOSSHHOTO MarHWTa Ha PaMKY C TOKOM.

N3mepenue cunel Ammepa.

N3yuenune 3aBUCUMOCTH CUIIBI AMIIEpa OT CHJIbI TOKA.

OnpeneneHre MarHUTHOM UHAYKIIMK Ha OCHOBE U3MEPEHUS CHIIbI AMIiepa.

Tema 5. Dnexmpomaznumnan uHOYKyuA.

SIBieHue 31€KTpOMarHUTHOM MHAYKIMHU. [loTok BekTopa MarHMUTHON MHAykuuu. JC
MHAYKIHH. 3aKOH 3JIeKTpoMarHuTHo! nHaykuuu @apanes. Buxpesoe anexkrpuueckoe nose. Toku
dyxo.

OJIC MHAYKIIMY B MPOBOJIHUKE, IBHXKYIIEMCSI B OJJHOPOIHOM MarHMTHOM ITOJIE.

IIpaBuno JleHna.

NunykrtuBHocTh. Karymika WHAYKTUBHOCTH B LENM MOCTOSIHHOTO TOKa. SIBlieHUE
camouHaykiuu. IJIC caMOMHIyKIIUH.

OHeprusi MarHUTHOTO TOJISL KATYIIKH C TOKOM.

DNEeKTPOMarHuTHOE MOJeE.

TexHU4eCKHEe yCTPOMCTBA U TEXHOJIOTHYECKUE MTPOLIECCHl: MHAYKIIMOHHAS TI€4b, COJICHOU/I,
3aIMATA OT 3JIEKTPU3ALUH TEJI IPU ABUKEHUU B MArHUTHOM I10J1€ 3€MJIN.

Hemoncmpayuu.

HaGmonenue ssBneHus 3MEKTPOMAarHUTHON MHIYKIIUH.

Uccnenoanue 3aBucumoctu J{C UHIYKIUH OT CKOPOCTH U3MEHEHHUSI MarHUTHOTO MIOTOKA.

[IpaBuiio Jlenma.

[Tagenne MarauTa B aIIOMUHUEBOM (MEIHOI) TpyOe.

SIBrieHME CAaMOMHIYKIIUY.

Uccnenosanue 3aBucumoctd DJIC caMOMHAYKLIMHA OT CKOPOCTU M3MEHEHUsS CUIIBI TOKA B
LEIH.

Yuenuueckuii 3xkcnepumenm, nadopamopnuvie padomeol, RPAKMUKYM.

UccnenoBanue siBIEHUS 3JEKTPOMArHUTHOW UHTYKIIUH.

Ornpezenenne UHIYKIUH BUXPEBOTO MATHUTHOTO TOJISL.

HccnenoBanue siBIEHUS CAaMOMHIYKIUU.

COopka Mozenu 3JIeKTPOMarHUTHOTO TeHepaTopa.

Pa3nen 5. KoJsieOanus u BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

KosnebarensHas cucrema. CBOOOIHBIE KOJIEOAHNUS.



['apmonnueckue  konebanus. KunHemaTmueckoe M JUHAMHYECKOE  OIMCAHHE.
DHepreTn4yecKoe ONUCaHUe (3aKOH COXPAHEHN S MEXaHUYECKON dHEprun). BeIBo AMHAMHUYECKOTO
OMHCAHUS TAPMOHUYECKHUX KOJIeOaHUI U3 X YHEPreTUYECKOTO M KHHEMATHUECKOTO OMUCaHUSI.

Amvmntyaa u ¢daza konebanuii. CBs3b aMIUTMTYIbI KOJICOAHUA MCXOAHOW BEIHMYMUHBI C
aMIUIUTYIaMU KoJieOaHuM e€ CKOPOCTU U yCKOPEHHUS.

[lepuon u yactota xonebanuit. [lepruon ManbIx cBOOOAHBIX KOJeOaHHH MaTeMaTUYECKOTO
MasiTHUKA. [leproa cBOOOIHBIX KOJIeOaHHIA IPYKUHHOTO MAasTHUKA.

[TonsiTue o 3aTyxaromux KoyeOanusx. Bernyknennsie konebanus. Pesonanc. PesonancHas
KpuBas. BiausHue 3atyxaHusi Ha BUJT PE30HAHCHOW KPUBOM. ABTOKOJICOaHHUS.

TexHUYEeCKHE YCTPOMCTBA U TEXHOJIOTMYECKHE MPOLIECCHl: METPOHOM, 4Yachl, Kadelu,
MYy3BIKaJIbHbIE HHCTPYMEHTHI, ceficmorpad.

Hemoncmpayuu.

3anuch KojaebaTenbHOro ABUKECHHUS.

HaGmroieHne He3aBUCHMOCTH MEePHO/ia MAIIbIX KOJIeOaHUH Tpy3a Ha HUTH OT aMILTUTY/IbI.

HccnenoBanue 3aTyxaromux KoueOaHui U 3aBUCHMOCTH TlepuoJa CBOOOIHBIX KoleOaHUH
OT COITPOTHUBJICHHUS.

HccnenoBanne konebaHWil Tpy3a Ha MAacCHUBHOM TPYXHHE C IEIbl0 (HOpMUPOBAHUS
MpeJICTaBICHUI 00 UIeaIbHON MOJIENN IPY>KHHHOTO MasiTHUKA.

3aKOH COXpaHEeHHsI SHEPTUU NPU KoJIeOaHUsIX rpy3a Ha MPYKUHE.

HccnenoBanue BEIHYKISHHBIX KOJICOaHUH.

Ha6mronenue pe3onanca.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomaol, npaKmuKym.

N3mepenue neprona CBOOOIHBIX KOJICOAHUN HUTSHOTO U MPYKUHHOTO MasiTHUKOB.

N3ydeHre 3aKOHOB ABM)KEHUS Tela B X0J1e KoyieOaHHU Ha yIIpyrom mojiBece.

N3yueHue NBUKEHUS HUTSHOTO MAasITHUKA.

[IpeoOpa3zoBanue YHEPTUU B IPYKUHHOM MasITHHKE.

HccnenoBanue yObIBaHUS aMIUTUTYBI 3aTyXAOMUX KOJIEOAHUH.

HccnenoBanue BEIHYKISHHBIX KOJICOaHUH.

Tema 2. Dnexmpomaznummnoie Ko1edanus.

KoneGarenbupiit koHTyp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJICOAHUS B HICATIHLHOM
konebaTennbHOM KOoHType. @opmyna Tomcona. CBs3p aMIUIMTYHABI 3apsijia KOHJIEHcATopa ¢
aMIUIUTY/IOM CHJIbI TOKA B KOJI€OATEIIbHOM KOHTYpE.

3aKOH COXpaHEHHsI SHEPTUHU B UACATLHOM KOJeOaTeIbHOM KOHTYPE.

3aryxampimue SJICKTPOMAarHuTHbIE KoyieOaHWS. BBIHYXJICHHBIE JIIEKTPOMArHUTHBIC
Kosie0aHusl.

[lepemenHbIi TOK. MOIIHOCTH TEPEMEHHOTO TOKA. AMIUIMTYAHOE U JCHCTBYIOIIEE
3HaYeHHE CHJIbI TOKA U HAMPSKEHUsI TIPU pa3iIyHOMi opMe 3aBUCUMOCTH NIEPEMEHHOTO TOKa OT
BpPEMEHU.

CuHyconganbHbIN NIepeMEHHBIN TOK. Pe3ncrop, KOHAEHCATOP U KaTylIKa UHIAYKTUBHOCTH
B IIEMU CUHYCOUJAJIBLHOIO IEPEMEHHOTO TOKa. Pe30HaHC TOKOB. Pe30HaHC HanpsHKeHUH.

Wneanpabiii Tpancopmatop. [IpousBoncTBo, nmepenada U moTpedieHne SIEKTPUIECKON
SHEPTUH.

DKOJIOTHUECKUE PUCKU MPU MPOU3BOACTBE 3JIEKTpodHepruu. KynbTypa HCHoIb30BaHUS
3JIEKTPOIHEPTUU B TOBCETHEBHOM KU3HH.

TexHUuecKkrne YCTPOHMCTBA W TEXHOJOTMYECKHE TIPOILIECCHI: AJIEKTPUYECKUM 3BOHOK,
reHepaTop NePEeMEHHOr0 TOKa, IMHUHU 3JIEKTpoIepeay.



Hemoncmpayuu.

CB00OOIHBIE IIEKTPOMArHUTHBIE KOJIEOaHMS.

3aBUCUMOCTb YaCTOTHI CBOOOTHBIX KOJIEOAaHUN OT MHIYKTUBHOCTH U EMKOCTH KOHTYDA.

OcuumaorpaMMBbl SJIEKTPOMArHUTHBIX KOJICOaHMHA.

['eneparop He3aTyXarIIKMX AIEKTPOMATHUTHBIX KOJICOAHUH.

Monenb 31eKTpOMarHUTHOTO TeHEpaTopa.

BrIHyXIIeHHBIE CHHYCOHIaIbHbIE KOJIeOaH .

Pe3ucrop, karymika HHAYKTUBHOCTH U KOHJEHCATOP B LIENH EPEMEHHOTO TOKA.

Pe3onaHc mpu mocineaoBaTeIbHOM COEAMHEHUM PE3UCTOPA, KAaTYIIKHM WHAYKTUBHOCTH WU
KOH/IEHCaTOopa.

VY CTpoiicTBO ¥ NPUHIMI ACUCTBUS TpaHc(hopmaTopa.

Mopnenp TMHUY AIEKTPOIIEpEAAYN.

Yuenuueckuii 3xkcnepumenm, nadopamopnusie padomeol, RPAKMUKYM.

Wzydenne tpanchopmaropa.

HccnenoBanue nepeMEHHOr0 TOKa 4Yepe3 MOCIEIOBATEIbHO COCAUHEHHBIE KOHJIEHCATOP,
KAaTYLIKY ¥ PE3UCTOP.

Habmonenue 31eKTpoMarHuTHOTO Pe30HaHCa.

HccnenoBanue pabOThl HICTOYHUKOB CBETA B LIEMH ITEPEMEHHOT0 TOKA.

Tema 3. Mexanuueckue u 31eKmpoMazHUMHbIE 60JIHbL.

MexaHnudeckrue BOJIHBI, YCJIOBUSL HMX pacmpocTtpaHeHus. [lomepedynsle M NpOJOJIbHBIE
BOoJHBIL. [lepron, CKOpOCTh pacrnpoCTpaHEHHs U JUIMHA BOJHBI. CBOMCTBA MEXAHWYECKHUX BOJIH:
OTpakeHHe, TIpeIoMIIeHIEe, UHTephepeHIHs U AU(PAKIIHSL.

3Byk. CkopocTb 3ByKa. ' poMkocTh 3Byka. BeicoTa Tona. TemOp 3ByKa.

[IlymoBo€ 3arpsi3HEHHE OKPYKAIOIIEH CPEBI.

OJIEKTPOMAarHUTHbIE BOJHBI. YCJIOBHUS W3JIy4€HUs SJIEKTPOMArHUTHBIX BOJH. B3aumuas
OpHUEHTAIM BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBolicTBa  2JEKTPOMarHUTHBIX BOJIH: OTPaXEHHE, MPEIOMIICHHE, IOJSIpU3aLNs,
uHTepdepeHIus U Tudpakims.

[IIxkana 3J€KTPOMarHUTHBIX BOJIH. [IpuMEHEHHE 3JIEKTPOMAarHUTHBIX BOJH B TEXHHUKE U
ObITY.

[IpuHUMIBI paguocBs3u U TeneBuacHus. Paguonokarus.

DJIEKTPOMArHUTHOE 3arpsiI3HEHUE OKPYKAIOIIEH Cpeibl.

TexHu4eckue ycTpocTBa M IMPAKTUYECKOE NMPUMEHEHHUE: MY3bIKaJIbHbIE MHCTPYMEHTBHI,
pamap, paguMoONpUEMHUK, TeJIeBH30p, aHTeHHa, Tenedon, CBY-meub, yabTpazByKoBas
JMarHOCTHKA B TEXHUKE U MEIULIMHE.

Hemoncmpayuu.

OO6pa3oBaHue U pacpoOCTPaHEHUE TOMEPEUHBIX U MPOJA0IbHBIX BOJIH.

Kone6uomeecs Teno Kak UCTOYHHK 3BYKa.

3aBUCUMOCTb JUTHBI BOJHBI OT YaCTOTHI KOJICOAHMIA.

Habmonenue orpaskeHus: ¥ NpeaoMIICHHUS] MEXaHUYECKUX BOJIH.

HaGmronenue natepdepeHIny u U pakiini MeXaHUHIECKUX BOJIH.

AKYCTUYECKHI1 pe30HaHC.

CBolicTBa yabpTpa3ByKa U €ro IPUMEHEHHE.

HaGmronenue cBsi3M TPOMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIATYIOW M YacTOTOH
Kosie0aHui.



HccnenoBanue  CBOMCTB — DJIEKTPOMArHUTHBIX — BOJIH:  OTPA)XXEHUE, IPEJIOMIICHUE,
noJsipuzanus, Tudpakuus, tHTepdepeHus.

OO6HapyxeHne HH(ppaKpacHOro U yIbTPapUOIETOBOTO U3ITyUEHHH.

Yuenuueckuii 3xkcnepumenm, nadopamopnsie padomeol, RPAKMUKYM.

N3ydenne napaMeTpoB 3BYKOBOI BOJIHBI.

N3yyenne pacpocTpaHeHus 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpsamonuHeiHOE paclpocTpaHEHHUE CBeTa B OJAHOpoJHOM cpene. Jlyd cBera. ToueuyHslit
VCTOYHHK CBETA.

Otpaxkenue cBera. 3akOHBI OTpakeHHs cBeTa. [locTpoeHue HM300paKeHUH B IUIOCKOM
3epkaine. Cheprueckue 3epkana.

[Ipenomnenune cBera. 3aKkOHBI MPEJIOMIICHHUS CBeTa. AOCONIOTHBIM  TOKa3arelb
npesnoMieHuss. OTHOCUTENBHBIM IOKa3aTenb mpeaomiieHus. [IocTOSHCTBO 4acTOTBI CBeTa U
COOTHOILIEHHUE JUIMH BOJIH IIPU NEPEXO/I€ MOHOXPOMATUYECKOTO CBETA YEPE3 I'PaHHULly pas3zaeia
JBYX ONTUYECKUX CPE.

Xon nmydeit B mpusme. Jucnepeust cBeta. ClI0KHBIN cocTaB 6emoro ceera. L[Ber.

[TonHnoe BHyTpeHHEee oTpaxkeHue. [IpeaenbHbIil yroia NoJIHOrO BHYTPEHHETO OTPAKEHUS.

CoOuparomue M paccewBaroliue JUH3bI. ToHKas nuH3a. DOKYCHOE pACCTOSHUE U
ONTHYECKAsl CHJIA TOHKON JTUH3bI. 3aBHCUMOCTh (DOKYCHOTO PAacCTOSHHUSI TOHKOH chepuueckoit
JIMH3BI OT €€ TEOMETPUN U OTHOCUTEJIBHOTO ITOKA3ATENs IPETOMIICHHUS.

dopmylia TOHKOH JIMH3bI. Y BEJIMYEHUE, JaBAEMOE JIMH30M.

Xox 1y4a, IpOLIEAIIEro JMH3Y 0 IPOU3BOJIBHBIM YIJIOM K €€ IJIaBHOM OITUYECKON OCH.
[TocTpoenne n300pakeH TOUKU M OTpe3Ka MPSMON B COOMPAIOIINX U PACCEHBAIOIIUX JIMH3AX U
UX CHCTEMaX.

Onrtuueckue mpubopel. Paszpemaromias cnocoOHOCTh. ['71a3 Kak onTHYECKast CUCTEMa.

[Ipenensr nPpUMEHUMOCTH TEOMETPUUYECKON ONTHKH.

BonnoBast ontuka. WHrtepdepenuuss cBera. KorepeHTHbIE HMCTOUYHUKU. Y CIOBHUS
HaOJI0/IEHUSI MAKCUMYMOB 1 MUHUMYMOB B HHTEP(GEPEHIIMOHHON KapTHHE OT ABYX KOI€PEHTHBIX
UCTOYHUKOB. [IprMepsl Kiaccuueckux MHTEP(HEPEHIIMOHHBIX CXEM.

Hudpakuus cBera. JludppakunmonHas pemeérka. YciaoBHe HAOMIOACHUS TIJIABHBIX
MaKCUMYMOB IIPH MaJICHUU MOHOXPOMATHYECKOTO CBETa Ha TU(PAKIIMOHHYIO PEHIETKY.

[Tonsipuzanus ceera.

TexHu4eckne yCTpOMCTBa M TEXHOJOTMYECKHE MPOLECChl: OYKH, JIyna, IEepUCKOIL,
doroanmapar, MUKPOCKOII, MPOCKIIMOHHBII aImapar, MPOCBETICHUE ONITUKH, BOIOKOHHAS ONITHKA,
TU(pPaKIMOHHAS PeIIETKA.

Hemoncmpayuu.

3aKOHbBI OTPAXKEHUS CBETA.

HccnenoBanue npenoMieHust CBETa.

HabmtogeHne moHoro BHYTpEHHETO OTpaskeHus. MoJiesib CBETOBOIA.

HccenenoBanue Xoa CBETOBBIX MTYYKOB UY€pe3 INIOCKONAPAIUIEIbHYIO IUIACTUHY U IIPU3MY.

HccnenoBanune CBOMCTB N300paKeHHUM B JIMH3AX.

Mopnenn MUKpOCKOIIa, TEJIECKOTA.

HaGmonenne unatepdepeHum cera.

Habmionenue 1BETOB TOHKUX MIIEHOK.

HaGmronenue audpakuuu cBera.

Wzydenne qudpakiinOHHON PEIIETKH.



HaGmronenue audpakiinoHHOTO CIEKTpa.

HaGmonenue aucnepcun cBera.

Habmtonenue nonspusaiuy cBeTa.

[TprMeHeHre noasIpOUI0B JIUIsl U3yUEHHUS] MEXaHUYECKUX HaIPsHKEHUH.

Yuenuueckuii skcnepumenm, nabopamopnuie pabomaol, npaKmMuKym.

N3mepenue nokaszaTesis MpeoOMIICHUS CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PACCTOSIHUS OT BEIECTBa (Ha MpUMeEpe >KUAKHX
JIUH3).

H3mepenne poKyCHOro pacCTOSIHUS PACCEUBAIOIINX JIMH3.

[Tonmyuenue n300paskeHHs B CUCTEME M3 IIOCKOTO 3epKajia U JIMH3HI.

[onmyuenne n300paskeHus B CUCTEME U3 JIBYX JIUH3.

KoHncTpyrnpoBanue Te1eCKOMMYECKHX CUCTEM.

Ha6mronenue audpakuuu, nHTEphEpEHITUN U TIOJIIPU3AINH CBETA.

N3yuenue nosnspuzannu cBeTa, OTPaXEHHOTO OT MOBEPXHOCTH JUAJIEKTPHUKA.

Wzydenne natephepeHnu J1a3epHOro U3Ty4eHNs Ha JIBYX ILEAX.

HaGmronenue aucnepcum.

Ha6mronenue u uccnenoBanne 1udpakIimOHHOTO CIIEKTpA.

H3mepenne 1iirHbI CBETOBOW BOJIHBI.

[TomyyeHue ciekTpa U3JIydyeHHs CBETOMO0/a TP MOMOIIN AU(PPAKIIHOHHON PEIIETKH.

Pa3zgen 6. OcHOBBI crienMaJIbHOM TEOPHH OTHOCUTEJILHOCTH.

['panuupl NPUMEHUMOCTH KJIACCHUYECKOM MexaHukW. [locTynaTel crnenualibHON TEOpUu
OTHOCUTEJIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBai. [IpeoOpaszoBanus  Jlopenma.  YcnmoBue
OpUYUHHOCTU. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMeIJIeHHE BPEMEHM M COKpalleHHe
JUTUHBI.

OHeprus U UMIYJIbC PEISITUBUCTCKON YaCTHILIBI.

CBs13b Macchl C SJHEPTUEN U UMITYJILCOM PEJIATUBUCTCKOMN YaCTUIbl. DHEPTHUS MTOKOSI.

TexHuyeckue yCTpOHCTBA M TEXHOJOTHYECKHE IPOLECChl: CIIYTHHUKOBBIE MPUEMHUKH,
YCKOPUTENH 3apsHyKEHHBIX YaCTHII.

Y4eHn4ecKkuil HIKCIIEPUMEHT, 1Tab0opaTOpHbIE pabOThI, IPAKTHKYM.

OmnpezneneHue UMITYJIbCAa U YHEPTUU PEIATUBUCTCKUX yacTull (1Mo ¢ortorpadusiM TpeKoB
3apsKEHHBIX YaCTHIl B MArHUTHOM TIOJIE).

Paznen 7. KBanToBasi pusuka.

Tema 1. Kopnyckynapnuo-601no60i 0yaiusm.

PaBHOBecHOE TemIOBOe U3Iy4YeHHE (HM3JIydeHHEe aOCOMIOTHO UEPHOTO Tena). 3aKoH
cMmemenus Buna. I'nnmoresa Iinagka o KBaHTax.

®OTOHBI. DHEPTHS U UMITYJIbC (HOTOHA.

®otordpdexr. Onbitol A. I'. CroneroBa. 3akoHbl poToddexTa. YpaBHeHHe DUHIITEHHA
s poroaddexra. «KpacHas rpannna» Gororddexra.

JlaBneHue cBeta (B 4YAaCTHOCTH, JaBJIEHHE CBeTa Ha aOCONIOTHO MOIJIOMIAIOIIYIO H
a0COJTIOTHO OTpakarolyto nmoBepxHocTh). OnbiTel [1. H. JIeGenena.

BonHoBble cBoiicTBa yactul. BosHbl ne bpoins. [Inuna BosHbL ae bpoiins u pasMepsl
00J1aCTH JIOKATU3aIMK JBIDKYIIEics yacTuibl. KopmyckynsipHO-BOIHOBOM AyanusMm. Judpakuus
3JIEKTPOHOB Ha KpUCTAIIaX.

Crnemuduka nzmepenuii B Mukpomupe. CooTHoIeHUs HeonpeaenéHnocten I eizendepra.



TexHuuyeckue ycTpoicTBa M TEXHOJIOTMYECKHE IMPOLIECCH: CIEKTPOMETP, (POTO3IEMEHT,
dboTogaTuuK, TyHHEIHHBIA MUKPOCKOII, COJTHEUHAst OaTtapesi, CBETOAHOI.

Hemoncmpayuu.

®dotor(PeKT Ha yCTAaHOBKE C IIMHKOBOMU TIJIACTHHOM.

HccnenoBanue 3akoHOB BHeMIHETO GoTodddexra.

UccnenoBanue 3aBUCUMOCTH CONMPOTUBIICHUS TOJIYTIPOBOJHUKOB OT OCBEIIEHHOCTH.

Cseroauos.

Comnneynas OGatapes.

Yuenuueckuii 3xkcnepumenm, nadopamopnuvie padomeol, RPAKMUKYM.

HccnenoBanue gporopesncropa.

N3mepenue nocrostaaol [inanka Ha ocHOBe uccienoBanus Gorodddekra.

HccenenoBanue 3aBUCUMOCTH CHJTBI TOKA Y€PE3 CBETOAMO OT HAIPSHKEHUS.

Tema 2. @usuka amoma.

OMnBITHI 1O UCCIIEIOBAHUIO CTpOeHuUs aToMa. [imaneraprast moaens atoma Pesepdopaa.

[octynatel bopa. Uznyuenne u mornomieHne (HOTOHOB IpU TEepexoje aTtoMa ¢ OJIHOTO
YPOBHS SHEPTUHU HA IPYTOM.

Buapl cniektpoB. CrieKTp YpOBHEUW SHEPTHM aTOMa BOJIOPO/IA.

CrnoHTaHHOE U BBIHYKJIEHHOE U3JTydeHue cBerta. Jlasep.

TexHu4yeckue yCTpPOMCTBA M TEXHOJOTMYECKHUE IIPOLECCHI: CIEKTPaJIbHBIM aHAIU3
(ciexkTpocKoM), Ja3ep, KBAHTOBBIA KOMITHIOTED.

Hemoncmpayuu.

Mopnens onbita Pesepdopra.

HaGmonenne nuHeHYaThIX CIIEKTPOB.

YCTpolcTBO M ACHCTBUE CUETUMKA HOHU3UPYIOIIUX YACTHUII.

OrnpeneneHne JIMHBI BOJIHBI JIA3EPHOTO U3JTYYECHUS.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padbomaol, npaKmuKym.

Habmtonenue nHeiiuaToro crnekrpa.

HccenenoBanue cnekTpa pa3peKeHHOT0 aTOMAapHOr0 BOJOPOJA U U3MEPEHHE MOCTOSHHON
PunGepra.

Tema 3. Qusuxa amomHo20 A0pPa u 371eMEeHMAPHBLIX YACHUY,.

Hyxnonnas mognens sinpa I'elizenOepra—lBanenko. 3apsn sapa. MaccoBoe 4HCIO sizipa.
N3otomsl.

PamnoaktuBHOCTh. Anbda-pacman. IJIEKTPOHHBIA U MO3UTPOHHBIN OeTa-pacnasn. ['amma-
U3JIy4CHHE.

3aKoH paauoakTUBHOrO pacnaga. PanumoakTuBHBIE H30TONBI B mpupoge. CBoiicTBa
MOHU3HUPYIOUIETO U3NTy4eHUs. BiausiHue paainoakTUBHOCTH Ha JKMBBIE OpraHu3Mbl. EcTecTBeHHBIN
¢dbon uznyuenus. Jlozumerpusi.

DHeprus CBS3U HYKIOHOB B siape. SnepHbie cuibl. Jledekt Maccsl sapa.

Snepubie peakuuu. Jlenmenume u cuHTe3 Anep. SnepHble peakropbl. [IpoGiemsbl
YIOPABISIEMOTO TEPMOSIAEPHOTO CHUHTE3a. OKOJIOTMYECKUE ACIEKThl PAa3BUTHUS  SIEPHOM
SHEPIeTHUKMU.

Mertoasl perucTpaluu U UCCAEAOBAHUS HIEMEHTAPHbBIX YaCTHIL.

DyHIaMEHTaIbHbIE B3aUMOJCUCTBUA. bapnoHnbl, Me30HbI U JienToHbl. [IpencraBienue o
CrangaptHoi Moaenu. KBapk-TiirooHHasi MOJIENb aJpOHOB.

®usuka 3a npenenamu CTanaapTHOW Moaenu. TéMHas MaTepusi 1 TEMHAs SHEPTUSL.

EnuncTBO DM3mveckoil KapTHHBI MUpA.



TexHUUeCcKre yCTPOWCTBA M TEXHOJOTHMYECKHUE MPOIECCHI: N03UMETp, kamepa BuibcoHa,
SJIEPHBIA  peakTop, TEPMOSICPHBI peakTop, aromMHas Oom0a, MarHUTHO-pE30HaHCHAs
TOMOTpadus.

Yuenuueckuii 3xkcnepumenm, nadopamopnsie padomeol, RPAKMUKYM.

HccnenoBanue TpekoB vacTuil (110 TOTOBBIM (GoTorpadusim).

HccnenoBanue painoakTUBHOTO (pOHA ¢ UCTIONB30BaHUEM JJO3UMETPA.

Wzydenue normnorieHus 6eTa-4yacTuIl aTlOMUHHEM.

Pa3zgea 8. JiieMeHTHI ACTPOHOMHUM U ACTPOPUZUKH.

Otansl pa3BUTHA acTpoHOMUU. [IprKiIagHOE 1 MUPOBO33PEHUECKOE 3HAUEHUE ACTPOHOMUMU.
[TprMeHUMOCTh 3aKOHOB (PU3UKH JJIs1 00BACHEHUS IPUPOABI KOCMUYECKUX OOBEKTOB.

Metonpl acTpoOHOMHYECKHMX uccienoBaHui. COBpEMEHHBIE ONTHYECKUE TEJIECKOIIBI,
PaAMOTENECKOIIbI, BHEATMOC(EpHAst aCTPOHOMHSI.

Bun 38é€3nH0r0 Heba. Co3Be3nus, spKkue 3BE3/1bl, IAHETHI, X BUAUMOE JBHKEHUE.

ConneyHas cuctema.

Connue. Conneunast akTuBHOCTh. Mictounuk 3Heprun ConHIa U 3BE371.

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKHU. J[Marpamma «CHeKTpaabHbIN KJIACC — CBETUMOCTB).
3BE3abI TIIaBHOM MOCJIENOBATEIILHOCTH. 3aBUCUMOCTE «Macca — CBETUMOCTEY JUIS 3BE3]1 IJIaBHOU
nocjea0BaTenbHOCTH. BHyTpeHHee cTpoeHne 3BE34. CoBpeMEHHbIE INPEIACTABICHUA O
IIPOUCXOXACHNH U 3BotoLy CoslHIa U 3BE31. DTambl XKU3HHU 3BE3NL.

Muineunsiii [1yte — Hamia ['anaktuka. [lonoxenne u nukenne Connua B ["amaktuke. Tunsl
ranakTuk. Paguoranaktuku v kBasapbl. YEpHBIE ObIPHI B SAPAX TAIAKTHK.

Bcenennas. Pacmmpenne Bcenennoil. 3akon Xa0O6ma. Paz0eranme ramaktuk. Teopus
bonbmioro B3peiBa. PenukToBoe n3iydeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie npo6iieMbl aCTPOHOMUH.

Yuenuueckue naonwoenus.

Habmtonenus 38€31H0r0 HeGa HEBOOPYKEHHBIM IJ1a30M C UCTIOIb30BAHUEM KOMITBIOTEPHBIX
MPUIIOKEHUH JUISI ONIpeIeIeHHSI TIOJI0KEHUSI HeOECHBIX 00BEKTOB Ha KOHKPETHYIO JaTy: OCHOBHbBIE
co3Be3aust CeBEepHOro Moiaymapus U ipKue 3BE3/IbI.

Habmionenus B Teneckon JIyHbl, MIaHET, TYMAHHOCTEH U 3BE3IHBIX CKOIUICHUH.

Du3HYeCKHH IPAKTUKYM.

CniocoObl u3Mepenust (U3MUECKUX BETUYHUH C UCTIOJIb30BAaHUEM aHAIOTOBBIX U IIU(POBBIX
U3MEPUTENIbHBIX TMPUOOPOB M  KOMIBIOTEPHBIX JATYUKOBBIX cHUCTEM. AOCONIOTHBIE U
OTHOCHUTEJIbHBIE  TIOTPEIIHOCTH  HM3MEpeHMi  ¢u3mdeckux BeauuuH. OIeHKa TpaHMIl
IIOTPELIHOCTEM.

[IpoBeneHNEe KOCBEHHBIX U3MEPEHUH, UCCIICIOBAHNN 3aBUCUMOCTEN (PU3MYECKUX BEIIMUMH,
IpOBEpKa MPEAJOKEHHBIX TUMOoTe3 (BHIOOP M3 pabOT, ONMHMCAHHBIX B TEMATUYECKUX pasjenax
«YYeHNYECKHI SKCIIEPUMEHT, JIAOOPAaTOPHBIE PAaOOTHI, MPAKTUKYM»).

O06o0maromnee noBTOpeHMeE.

O6o0menne ©  cucTeMaTu3alus COJAep)KaHUS  pa3fenoB  Kypca «MexaHHKay,
«MonekynspHas ¢u3MKa U TepMOIUHAMHKaAY», «DIeKTpoauHamukay, «KomnebGaHus M BOJIHBDY,
«OCHOBBI  CHEIMATBPHOW TEOPHUH OTHOCHUTENBbHOCTH», «KBaHTOBas Qu3uKa», «IIEMEHTHI
ACTPOHOMHMH U acTPOUBUKIY.

Ponp ¢u3uku u acTpOHOMHM B SKOHOMHYECKOW, TEXHOJOTHYECKOW, COIMAIbHOM U
3THYECKOH cpepax AesITeTbHOCTH YeI0BeKa, pOJib U MECTO (PU3UKU U aCTPOHOMHUU B COBPEMEHHOM
HAY4YHOH KapTWHE MHpa, 3HAUYEHUE OIMHUCATEIbHOH, CHUCTEMAaTU3UPYIOIIeH, OOBSICHUTENBHON U



MPOTHOCTUYECKON (QYHKIHMH (HU3HMIECKON TEOpUH, PoJib (PU3NUECKOU TEOpUH B (HOPMHPOBAHUU
npecTaBiIeHuit 0 pru3nyeckol KapTUHE MHpa, MECTO (PU3NUECKOI KapTUHBI MHpa B OOLIEM ATy
COBPEMEHHBIX €CTECTBEHHO-HAYYHbIX NPEACTABIECHUIN O IPUPOJIE.

MexknpeaMeTHbIE CBS3H.

N3yuenune kypca pusuku yriay0iaéHHOTO ypoBHS B 11 Kiacce oCymiecTBIsSETCS ¢ y4ETOM
COJIepKATENBbHBIX MEKIIPEIMETHBIX CBSi3ed C KypcaMd MaTeMaTHKH, OHOJOTMH, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

Mesxicnpeomemmuovle nonHAmMuUA, C6A3AHHbIE C UYUECHUEM MEMO008 HAYYHO20 NO3ZHAHUA:
SBJICHHE, Hay4yHBIH (akT, Tumore3a, (U3MYECKas BEJIMYMHA, 3aKOH, TEOpHsi, HaOIIOJCHHE,
AKCIEPUMEHT, MOJIEIUPOBAHUE, MOJEIb, U3MEPEHHE, TOTPEIIHOCTH U3MEPEHUN, U3MEPUTEIIbHBIE
npubopsl, nudpoBas 1adopaTopusl.

Mamemamuka: peunieHre cucteMbl ypaBHeHUH. Tpuronomerpuueckue (yHKIMH: CUHYC,
KOCHUHYC, TAQHT'€HC, KOTAHI€HC, OCHOBHOE TPUTIOHOMETPHYECKOE TOKIECTBO. BEKTOphl M HX
NPOCKIMH Ha OCH KOOPIHMHAT, CIIOKEHHE BEKTOPOB. IIpom3BOIHBIE 3ME€MEHTApPHBIX (DYHKIUIL.
[Tpu3zHaku moxoOust TPEYroIbHUKOB, ONPEeCHHIE TUIOIAIN UIOCKUX (GUryp U 00béMa Tel.

buonozua: >nextpudeckue sIBICHUS B )KUBOU MPUPOJE, KoJiebaTeabHbIe TBUKEHUS B JKUBOI
IpUPOJE, SKOJIOTHMYECKUE PUCKH TPU TPOU3BOJACTBE 3JIEKTPOIHEPTUH, HIIEKTPOMATHUTHOE
3arpsiI3HEHUE OKpPY)KAroIIeW cpezpbl, yIbTPa3ByKOBas AMATHOCTHKA B MEIMIIMHE, ONTHYECKHE
SIBJICHUSI B )KUBOW MPUPOJE.

Xumusa: CTpOEHHE aTOMOB M MOJIEKYJ, KpPUCTAJJIMYecKas CTPYKTypa TBEPABIX Tel,
MeXaHU3MBbl 00pa30BaHUs KPUCTAJUIMYECKOM PEIETKH, CIIEKTPaIbHbIN aHaIH3.

T'eozpaghua: marnuTHBIEC TONMIOCA 3€MIIM, 3aJIe)KU MArHUTHBIX pyZ, (GOTOChEMKA 3€MHOM
MOBEPXHOCTH, ceiicMorpad.

Texnonozusa: npuMeHeHHE MOCTOSHHBIX MarHUTOB, AJIEKTPOMArHUTOB, IEKTPOABUTATENb
SAxobu, reHepaTop MEPEMEHHOr0 TOKa, HWHAYKIHWOHHAas Tie4b, JUHUHM DIIEKTpoIepeaad,
ANIEKTPOABHUraTeNb, pajxap, paAUONPUEMHUK, TENEBU30p, aHTeHHa, Tenedon, CBY-meus,
yABTPa3BYKOBasi [MAarHOCTUKAa B TEXHHUKE, INPOCKLUMOHHBIM amnmapaT, BOJIOKOHHAs ONTHKa,
coJiHe4Has Oarapesi, CIyTHUKOBbIE IPUEMHUKH, siA€pHAsi SHEPTETHKA U SKOJIOTHUYECKHE acCTIeKThI
€€ pa3BUTHS.



I[TNTAHUPYEMBIE PE3VJIbTATBI OCBOEHUMA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE
CPEJJHEI'O OBIIEI'O ObPA3OBAHMAJINMYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3y/abTaThl OCBOCHUS yueOHOTro mpeamera «DH3MKay JOIKHBI OTPaXaTb
TOTOBHOCTb M CIIOCOOHOCTH OOYYAaIOLINXCS PYKOBOJCTBOBATHCS C(OPMHPOBAHHON BHYTpEHHEH
NO3ULMEH JIMYHOCTH, CHCTEMOM IIEHHOCTHBIX OpHEHTAlMi, IO3UTUBHBIX BHYTPEHHUX
yOeXJeHUM, COOTBETCTBYIOIIMX TPAJULHOHHBIM IIEHHOCTAM pPOCCHICKOro  oOIecTBa,
paclIMpeHne KU3HEHHOTO OIbITAa M OMbITa JIEATEILHOCTH B MPOLECCE PeaTnu3alii OCHOBHBIX
HaINpaBJICHUI BOCITUTATEIBbHOMN eI TEILHOCTH, B TOM YHCJIE B YACTH:

rpa:KIaHCKOr0 BOCIIUTAHMA:

e Cc(hOPMHUPOBAHHOCTD TPAXKIAHCKOW TMO3MIMU OOyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO WIEHAa POCCUIICKOro 00IIeCTBa;

® [PUHATHE TPAJUIMOHHBIX OOIIEYETOBEYECKUX I'YMAaHHUCTUYECKUX U JIEMOKPATHUECKUX
IIEHHOCTEI;

® TOTOBHOCTb BECTH COBMECTHYIO JESITEIBHOCTh B MHTEpECaxX I'Pa’KJaHCKOTO OOIIECTBa,
y4acTBOBaTh B CaMOYIPaBICHUU B 00pa30BaTEIbHON OpraHU3aliH;

® yMEHHE B3aUMOJICHCTBOBAaTh C COLMAIBHBIMA HMHCTUTYTAMHU B COOTBETCTBHUH C HX
(YHKLUSAMHI U Ha3HAYEHUEM;

® TOTOBHOCTb K F'YMaHUTapHOH U BOJIOHTEPCKOH 1EATEIbHOCTH.

NATPHOTHYECKOT0 BOCIIMTAHUS:

e chOpPMHUPOBAHHOCTb POCCHICKOM TPaKAAHCKON UACHTUYHOCTH, TATPHOTHU3MA;

® [ICHHOCTHOE OTHOIIEHHE K TOCYAAPCTBEHHBIM CHMBOJAM, TOCTH)KCHUSM POCCHHCKUX
Y4€HBIX B 0071aCTH (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHHUS:

e c(hOPMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, STUUECKOTO OBEICHMUS;

e CHOCOOHOCTB OLIEHUBATh CUTYALIMIO U IPUHUMATh OCO3HAHHBIE PEILIEHHS], OPUEHTHPYSICh
Ha MOPAJIbHO-HPaBCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YHCJIE B JIEATEILHOCTH YUEHOTO;

® OCO3HaHME JMYHOIO BKJIa/a B IOCTPOEHUE YCTOHYHUBOTO OyIyILIEro.

ICTETHYECKOr0 BOCTIMTAHUS:

® OCTETUYECKOE OTHOUIEHWE K MHpPY, BKJIHOYas JSCTETUKY HAY4YHOIO TBOPUYECTBA,

npucyuiero pusnyeckon Hayke.
TPYAOBOI0 BOCIIUTAHMA:

e UHTEpeC K pa3IuyHbIM cdepam Npo(hecCHOHANBHON NesTeTbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (DU3MKON M TEXHUKOM, YMEHHE COBEpIIAaTh OCO3HAHHBIN BBIOOp Oymyiei
npodeccuu 1 pearn30oBbIBaTh COOCTBEHHbIE JKU3HEHHBIE MJIaHBbI;

® TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHHIO U CAMOOOPa30BaHHIO B 0071aCTH (PU3UKHU HA
MPOTSKEHUH BCEU JKU3HU.

3K0JI0THYEeCKOr0 BOCIIMTAHUS:

e c(hOPMHUPOBAHHOCTh HKOJIOTUYECKON KYJIbTYpbl, OCO3HaHHE INIOOATBHOTO XapakTepa
HKOJIOTUYECKUX MPOOIIeM;

® [JIJAHMPOBAHUE W OCYIIECTBICHUE ICHCTBUIM B OKPYKAIOIIEH Cpelle Ha OCHOBE 3HAHUSA
L[eJIel YCTOMYMBOIO PA3BUTHS YEIIOBEYECTBA;



pacuIMpeHre OIbITa JACSTENbHOCTH SKOJOTUYECKOW HAIpPaBICHHOCTH HAa OCHOBE
UMEIOIINXCS 3HAaHUH 10 (pHu3uKe.

HEHHOCTH HAYYHOI'O IMTO3HAHUSA:

c(OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS PU3HMUECKON HAYKH;
OCO3HAaHUE IEHHOCTH HAYYHOW MIEATENbHOCTH, TOTOBHOCTH B IPOIECCE H3YUCHHUS
(GU3UKKM  OCYIIECTBIIATH  MPOEKTHYIO M HMCCIENOBATENbCKYIO  JIEATENbHOCTh
UH/IMBUYaJIHO U B TPYIIIIE.

METAIIPEJIMETHBIE PE3YJIbTATBI
Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIe 1eiCTBUS
Ba3oBble jJornueckue geiicTBud:

CaMOCTOSITENIFHO (POPMYJIUPOBATh M aKTyalU3UpOBaTh MpoOJIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OIPENENATh LEIU ACATEIBHOCTH, 3a1aBaTh [IApaMETPhl U KPUTEPUH UX JOCTUKEHUS,
BBISBIISITh 3aKOHOMEPHOCTH M TPOTHBOPEYHMS B PAacCMATpUBAEMbIX (DU3MUYECKHUX
SIBIICHUSIX;

pa3pabaTbiBaTh IUIaH pEIICHUS MpoOJeMbl ¢ y4&TOM aHalU3a HMEIOIIUXCS
MaTepUAIbHBIX U HEMATEPUAIBHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B ACATEIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJBTATOB LIECIISAM,
OLICHUBATh PUCKHU IIOCIIEACTBUH ACATEIBHOCTH;

KOOPJMHUPOBATh W BBIOJHATH pabOTy B YCIOBHUSX pPEaJbHOrO, BHPTYAJIBHOTO W
KOMOHMHUPOBAaHHOT'O B3aUMOECHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.

Ba3oBrble ucciaenoBareJLCKHE AeHCTBHUA:

BJIaACTh Hay‘IHOI\/JI TepMI/IHOHOI‘I/Ief/’I, KIIFOYE€BBIMU ITOHATUAMHAU U METOAAaMU (1)I/I3I/I‘-I€CKOI‘/JI
HaYKU;

BJIAJICTh HAaBBIKAMU y4eOHO-UCCIIEOBATENLCKOM U MMPOEKTHOM AEATEIBHOCTH B 00JIaCTH
(GU3UKH, CIMOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITEIIbHOMY ITOMCKY METOJIOB
pemeHust 3a7a4  (PU3MUECKOTO COJEpXKaHMs, NPUMEHEHHIO pa3IMYHBIX METOJIOB
MIO3HAHWS;

BJIaACTh BUAAMH ACATCIBHOCTH 110 MOJYYCHUIO HOBOTO 3HAHHA, €r0 MHTCPHIPCTALUUA,
npeoOpa30BaHUIO U IPUMEHEHUIO B PA3IMYHBIX YUECOHBIX CUTYAlUAX, B TOM YUCIIE IPU
CO3JIJaHUHU YUEOHBIX MMPOEKTOB B 00J1aCTH (PU3UKH;

BBISABJIATH TPHUYHUHHO-CICACTBCHHBIC CBA3UM U AKTYAJIM3UPOBATH 3a4a4dy, BbIABUIATb
THIIOTE3y €€ PelICHHUs, HAXOJUTh apTYMEHTHI JJIs JIOKA3aTeIbCTBA CBOMX YTBEPKICHUH,
3a71aBaTh MapaMeTPbl U KPUTEPUU PEIICHUS;

aHAJTM3UPOBATh IIOJYYCHHBIE B XOJE PEHICHUS 3aJaddl Pe3yJbTaThl, KPUTHYCCKU
OLCHUBATb UX NOCTOBCPHOCTD, IIPOrHO3UPOBATH USMCHCHUC B HOBLIX YCIIOBUAX,
CTaBUTh U POPMYJIIMPOBATH COOCTBEHHBIC 33]]a4l B 00pa30BaTEIbHOMN NEATEILHOCTH, B
TOM YHCJIE NIPU U3YUYEHHH (PU3HKH;

JIaBaTh OIIEHKY HOBBIM CUTYAIlUsIM, OLICHUBATh IPUOOPETEHHBIN OIBIT;

YMETh TIEPEHOCUTD 3HAHUS 110 (PM3UKE B MPAKTHUECKYIO 00IaCTh KH3HEISITEILHOCTH,
yYMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX YYCOHBIX MPEIMETOB;

BBIZIBUT'aTh HOBBIC UACHU, IPpCAJIaraTb OpUTriHAJIbHBIC MIOAXOAbI U PCIICHUSA,;



CTaBUTb HpO6JI€MI>I " 3a/1a4, JOIMYCKAOUINUC aJIbTCPHATUBHBIC PCILICHUS.

Pabora ¢ undopmanmeii:

BJIAJICTh HABBIKAMU NIOJTYyYCHU ST HHOpMAITH PHU3HUECKOTO COICPIKAHMS U3 UCTOYHHKOB
pa3HBIX THIIOB, CAMOCTOSITEILHO OCYIIECTBIISTH TOUCK, aHAJU3, CUCTEMATH3AIHI0 H
UHTEPIPETAINIO HHPOPMAIINH PA3TMYHBIX BUOB U (DOPM MpeaCcTaBICHHUS;

OILICHUBATh IOCTOBEPHOCTHh MH(OPMAIIHH;

UCTIONIB30BaTh CPEICTBA HMH(DOPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX TEXHOJOTHH B
pEeIIeHHH KOTHUTUBHBIX, KOMMYHHKATUBHBIX ¥ OPTaHHM3AIMOHHBIX 3a7ad C
coOmrofeHreM TpeOOBaHUN  APrOHOMUKHM, TEXHHUKH O€30MACHOCTH, THUTHUEHBI,
pecypcocOepexeHnsi, MPaBOBBIX M O3TUYECKHX HOPM, HOPM HWH(POPMAIUOHHOM
0€30I1aCHOCTH;

CO3/1aBaTh TEKCTHl (PH3MYECKOTO COJCpXAaHUS B PA3NUYHBIX (opMaTax C YUETOM
Ha3Ha4YeHWs WH(pOpMalMd W IEJIeBOM ayJUTOPHUH, BHIOWpAs ONTHUMAIbHYIO (opmy
MIPEJICTABICHUS U BU3YyATH3aIIH.

KoMMyHnKaTHBHBIC YHHBeEpPcaJIbHbIe YUeOHbIe JeHCTBHUA:

OCYILECTBIIATH OOIIEHHE HA YPOKaxX (pU3MKH U BO BHEYPOUHOH J1E€ATEILHOCTH;
pacno3HaBaTh NPEANOChUTKH KOHMIUKTHBIX CUTYallui U CMAT4YaTh KOHMINKTHI,
Pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOKO TOYKY 3PEHUSI C UCIOJIb30BAHUEM S3BIKOBBIX
CPEACTB;

MOHUMATh U UCTIOIb30BaTh MPEUMYIIECTBA KOMaHIHON U UHIUBUAYaIbHOU padOTHI;
BbIOMpATh TEMAaTUKY U METOJIbI COBMECTHBIX JEUCTBUN C YUETOM OOIIMX MHTEPECOB U
BO3MOKHOCTEHN Ka)K0I'0 4JICHA KOJUIEKTUBA,

IMPUHUMATh €M COBMECTHOM IEATENbHOCTH, OPraHU30BBIBATH M KOOPAMHHPOBATH
JIEUCTBUA MO €€ NOCTHUKEHHIO: COCTABJATH IUIAH AEHCTBUM, PaCIpElEsiTh POJU C
y4€TOM MHEHUH Y4aCTHUKOB, 00CYKAaTh Pe3yJIbTaThl COBMECTHOM paboTHI;

OLICHUBATh KAdyeCTBO CBOET0 BKJAJa W KaXAOTO y4acTHUKAa KOMaHIbl B OOIIMH
pe3yabTaT 1o pa3paboTaHHBIM KPUTEPUSIM;

IIpeaJIaraTb HOBBIE IIPOEKTHI, OLICHUBATh UJECHU C MTO3ULIMA HOBU3HBI, OPUTUHATIBHOCTH,
MPAKTUYECKON 3HAUUMOCTH;

OCYLIECTBIIATh IO3UTHUBHOE CTPATETHYECKOE IIOBEICHHUE B DPA3IMYHBIX CUTYyalUsX,
MPOSIBIISATH TBOPYECTBO U BOOOpaKeHHE, ObITh MHUITUATUBHBIM.

PeryasiTuBHbIe YHUBepPcaJIbHbIE YUeOHbIE 1eHCTBUSA
Camoopranm3anus:

CaMOCTOSITENIbHO OCYILECTBIISATh MO3HABATENIbHYIO AESITEIbHOCT B 00J1aCTH (QU3UKH U
ACTPOHOMMH, BBISBIIATH MIPOOJIEMBI, CTAaBUTh U (HOPMYIHPOBATH COOCTBEHHBIC 33/1a4H;
CaMOCTOSITENIbHO COCTABJISITh TUIAH PEIICHUs] PAaCYETHBIX U KaYeCTBEHHBIX 3aJ1ad, IUIaH
BBITIOJIHEHUS MIPAKTUYECKONH pabOTHl C y4ETOM HMMEIOUIMXCS PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEANIOYTECHU;

JIaBaTh OLIEHKY HOBBIM CHTYAaIlUsIM;

pacipATh paMK1 y4eOHOTO peMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHHIA;

JienaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATh €TI0, OpaTh Ha ceOsl OTBETCTBEHHOCTH 3a
pelieHue;

OLICHUBATh MPUOOPETEHHBIN OTBIT;

Croco0CTBOBaTh (POPMHUPOBAHUIO M TIPOSBICHUIO DJPYAMIIMU B 00acTH (HHU3UKH,
MOCTOSIHHO TOBBIIIATH CBON 00pa30BaTEeNbHBIN U KyJIbTYPHBIN YPOBEHb.



CaMOKOHTPOJIb, SMOLUMOHAJIbHBIN HHTEJICKT:

JIaBaTh OLEHKY HOBBIM CHUTYalUsIM, BHOCUTb KOPPEKTHUBBI B JCATEIBHOCTD, OLICHUBATD
COOTBETCTBUE PE3YJILTATOB LIEIISIM;

BJIAJICTh HABbIKAMM IIO3HABATENBHOM peQIEeKCUM Kak OCO3HAHUS COBEpILIAEMBIX
JEUCTBUM U MBICIUTENBHBIX IIPOLECCOB, UX PE3YIbTaTOB U OCHOBAHMIA,

UCII0JIb30BaTh MPUEMBI pE(UIEKCUU JIs1 OLICHKH CUTYAIMH, BEIOOpA BEPHOI'O PELICHNUS;
YMETb OLICHUBATh PUCKH U CBOCBPEMEHHO NPUHUMATh PELICHHS 110 UX CHIKEHUIO;
IIPUHAMATh MOTHBBI M apIYMEHTBI JPYTUX IIPU aHAJIN3€E PE3YNIBTATOB AEATEIbHOCTH;
NpUHUMATh ce0s, TOHUMAast CBOM HEJOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apI'yMEHTBI IPYTUX IIPU aHAIU3E PE3YIbTAaTOB ACIATCIbHOCTH;
NPU3HABATh CBOE MPABO U MPABO APYTUX Ha OMIMOKH.

B mpouecce AOCTHXKEHHS JIMYHOCTHBIX PE3yJIbTATOB OCBOCHMS MPOTPaMMBI MO (pu3Mke ams
YPOBHsI CpeHEro 001ero o0pa3oBaHus y 00yJarOIINXCsI COBEPIIICHCTBYETCSI AYMOIIMOHAIBHBIN
WHTEJUICKT, MPEAToJaraloniiii ¢(hOpMUPOBAHHOCTE:

CaMOCO3HAHUS, BKJIIOYAIOIIEI0 CIOCOOHOCTh IOHMMATh CBOE SMOIHMOHAIBHOE
COCTOSIHHE, BUJICTh HATIPABJICHHS Pa3BUTHsI COOCTBEHHOW YMOIIMOHAIILHON c(epbl, ObITh
YBEpEHHBIM B cebe;

CaMOpEryJIHPOBaHMs,  BKIIOYAIOIIET0  CaMOKOHTPOJb,  yYMEHHE  IPUHUMATH
OTBETCTBEHHOCTB 32 CBOE MOBEJICHHE, CIIOCOOHOCTh aIalITUPOBATHCS K SMOIMOHATBHBIM
V3MEHECHUSIM M IPOSIBIIATH THOKOCTB, OBITH OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHUBALVM, BKJIOYAIOLIEH CTPEMIICHUE K JOCTHXKCHUIO LEIU U YCIEXY,
ONTHMU3M, HHHULMATUBHOCTh, YMECHHE JICHCTBOBATh, HCXO/Sl U3 CBOMX BO3MOXKHOCTEH;
OMIIaTUH, BKHIO‘-IaIOH.[efI CII0OCOOHOCTH ITOHUMATH SMONHUOHAJIIBHOC COCTOSIHHUC NPYTHX,
YIUTBIBAaTh €r0 IPH OCYIIECTBICHUU OOIICHMS, CIOCOOHOCTh K COYYBCTBUIO U
COIIEPEKUBAHUIO;

COIMAJIFHBIX HABBIKOB, BKIIOYAIONIMX CIIOCOOHOCTh BBICTPAUBATH OTHOILICHUS C
JOPYTUMH JTIOAbMH, 3200TUTHCS, TPOSIBIIATH HHTEPEC U Pa3pelaTh KOH(PIUKTHL.

NPEIMETHBIE PE3YJIbTATDI
K xonny oOyuenus B 10 Knacce peqMeTHBIC Pe3yabTaThl HA YIIyOJIEHHOM YpOBHE JOJKHBI
oTpaXkaTb C(HOPMUPOBAHHOCTH Y OOYUAIOLTUXCS YMEHHIA:

MOHUMATh POJb (U3UKA B SKOHOMHUYECKOW, TEXHOJOTHYECKOH, IKOJIOTHYECKOM,
COLMAIBHOM M 3THYEeCKOU cepax NesTeTbHOCTH YeJOBEKa, POjb U MECTO (PU3HKHU B
COBPEMEHHOM HayYHOU KapTUHE MUPA, 3HAUCHUE ONUCATEIILHOM, CHCTEMATU3UPYIOLIEH,
OOBSICHUTEIIBHOW M TMPOTHOCTUYECKONW (PYHKIUN (U3UIECKON TEOpUH — MEXaHUKH,
MOJICKYJIIPHOHM (PU3UKHU U TEPMOIMHAMUKH, POJIh (PU3NUECKON TeOpHH B (HOPMHUPOBAHUU
npeCcTaBiIeHU 0 (PU3NIECKON KapTHHE MUPA;

pa3IuyaTh yCIOBHS MPUMEHUMOCTH MoJieel (GU3nUecKux Tell U MPOoLeccoB (SBICHUI):
UHepIanbHas cucTeMa OTcuéTa, abCONIOTHO TBEPHOE TENO, MaTepHajbHas TOYKa,
PaBHOYCKOPEHHOE JBIKEHHE, CBOOOIHOE TaJIeHHe, a0COIOTHO yrpyras aedopMarius,
a0COIOTHO yIpyroe U abCOJIFOTHO HEYNPYroe CTOJIKHOBEHUS, MOJIENH Ta3a, KUIKOCTH
U TBEPAOTOo (KPUCTAJUIMYECKOTO) TeNa, UIealbHBIN a3, TOUEUHBIN 3apsl, OAHOPOJHOE
AIIEKTPUYECKOE T0JIE;



pa3nuyaTth yciaoBUS (TpaHUIIBl, 00JacTH) NPUMEHUMOCTH (DU3MYECKHX 3aKOHOB,
MOHMMATh BCeoOUIMI xapakTep (QyHIAMEHTATbHBIX 3aKOHOB M OrPaHHMYEHHOCTH
MCIIOJIb30BaHUs YaCTHBIX 3aKOHOB;

AQHAIM3UPOBATh M OOBACHATH MEXaHMYECKHE IMPOLECChl U SBJICHMS, HCIONIb3Ys
OCHOBHBIE TIOJIOXKEHMSI M 3aKOHBI MEXaHUKH (OTHOCHUTEIBHOCTb MEXAaHHMYECKOI'O
JBWKEHUS, (POpPMYyNbl KMHEMAaTHKH PaBHOYCKOPEHHOTO IBM)KEHUS, MPEoOpazoBaHUA
["anunes 1 CKOPOCTH U IepeMeneHus, 3aKOHbI HpI0TOHA, MPUHIMIT OTHOCUTEIBHOCTH
lanunes, 3aKOH BCEMHUPHOTO TATOTEHUS, 3aKOHbl COXPAaHEHHMs HMITyJbCa U
MEXaHUUECKOM SHEPrHH, CBSI3b PAOOTHI CHIIBI ¢ U3MEHEHHEM MEXaHUYECKOW SHEprHH,
yCIIOBUSL pPABHOBECHS TBEPAOrO Tena), MPU 3TOM HCIOJIb30BATh MaTeMaTUYECKOE
BBIp@XCHHE 3aKOHOB, YKa3bIBaTh YCJIOBUS MPUMEHHMMOCTH (PU3NYECKUX 3aKOHOB:
npeoOpa3zoBanmii ['amuies, BTOPOro W TPEThEro 3akoHOB HbIOTOHA, 3aKOHOB
COXpaHEHUs UMITYJIbCA U MEXAHUYECKOW SHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS;
AQHAJIM3UPOBATh U OOBACHATH TEIUIOBBIE MPOLIECCHI U SIBJICHUS, UCIOJB3YS OCHOBHBIC
nosnoxenus MKT u 3akoHBI MONIEKYIISIPHOM (PU3UKU U TEPMOJTMHAMUKH (CBS3b 1aBICHUS
UJEAIbHOIO Ta3a CO CpeJHEW KWHETUYECKOW SHEPrueu TEIUIOBOIrO JBHKECHUS U
KOHIIEHTPALUEH €ro MOJIEKYJI, CBSI3b TEMIIEPATYPHI BEIIECTBA CO CPEAHEN KHHETUUECKOU
SHEPIrUe TEIJIOBOrO [BMXKEHMS €ro YacTHUll, CBS3b JABICHUS WJCAIbHOIO rasa C
KOHIIEHTpalLueN MOJIEKYJ M €r0 TEMIIEpaTypol, ypaBHeHue MenaeneeBa—KianelipoHa,
NEPBBIN 3aKOH TEPMOJUHAMMKH, 3aKOH COXPAHEHUsI PHEPIUH B TEIUIOBBIX MPOIIECCax),
IIPU 3TOM HCIIOJIB30BATh MATEMATHYECKOE BBIPAKEHUE 3aKOHOB, YKA3bIBaTh YCIOBUS
MPUMEHUMOCTH ypaBHeHUs MenaeneeBa—Knanelipona;

AQHAIM3UPOBATh M OOBACHATH JJIEKTPUYECKUE SIBJICHUS, HCIOIB3YS OCHOBHBIC
MOJIO’KEHUS M 3aKOHBI AJIEKTPOJIUHAMUKHU (3aKOH COXPaHEHMS AJIEKTPUUECKOT0 3apsija,
3akoH KylloHa, HOTEHIMAIBbHOCTD AIEKTPOCTATUYECKOTO MOJIsA, IPUHLIMII CYNIEPIIO3ULINH
IIEKTPUYECKUX OJIEH, IPU 3TOM YKa3blBas yCJIOBUS IPUMEHMMOCTH 3akoHa KyioHa, a
TaK)K€ MPAKTUYECKH Ba)KHbIE COOTHOILIEHUWA: 3aKOHbI OMa I ydacTKa Lenu U JUIs
3aMKHYTOM JIEKTPUYECKOU 11emnu, 3akoH J[xoyns—Jlenna, mpasuna Kupxroda, 3aKoHbI
®dapajest 15 JJIEKTPOIU3a);

OMMCHIBATh (PU3MUECKUE MPOILIECCHl U SIBJICHMS, HCIONb3YsI BEIMUMHBL: epeMeElIeHue,
CKOPOCTb, YCKOPEHHUE, UMITYJIbC T€Ja U CUCTEMBI TEJ, CHUJIa, MOMEHT CHWJIbI, JaBJICHUE,
NOTEHLIMaJbHAs JHEPTus, KUHETHUYECKas SHEeprusi, MexaHudeckas 3Heprus, padorta
CHJIBL, LICHTPOCTPEMUTEIIBHOE YCKOPEHUE, CHJIA TSYKECTH, CUIIa YIPYTOCTH, CUJIA TPEHHS,
MOITHOCTb, SHEPIHs B3aMMOICHCTBHS Tea ¢ 3eMIIEH BOIU3U €€ MOBEPXHOCTH, SHEPTUs
yrnpyroi aedopMarnuy NpyXHHbBI, KOJIMYECTBO TEIIOTHI, aOCOJIOTHAs TeMmIepaTypa
Tena, paboTa B TEpMOJAMHAMUKE, BHYTPEHHSS SHEPIHsI UICAIbHOTO OJJHOATOMHOTIO T'a3a,
paboTa waeaTbHOTO Trasza, OTHOCHTENbHAas BIAXHOCTh Bo3ayxa, KIIJ[ umeampHOTO
TEIJIOBOT'O JIBUTATelIsA; JEKTPUUYECKOE TOJIE, HAMPSIKEHHOCTh JIEKTPUYECKOIO IOJI,
HANpsDKEHHOCTH TOJISI TOYEUHOrO 3apsiia WM 3apsDKEHHOTO IIapa B BaKyymMe M B
JIUDJIEKTPUKE, MOTEHLMA] 3JIEKTPOCTATUYECKOrO IIOJs, PAa3HOCTh IOTEHIMAJIOB,
3JEKTPOABMKYIIAs CHJIa, CHJIA TOKA, HANpPSIKEHHWE, MOILIHOCTh TOKA, AJIEKTpHYECKas
€MKOCTb IIJIOCKOTO KOHJEHCATOpa, COMMPOTUBJIEHUE YUaCTKa LEMHU ¢ IOCIEI0BATEIbHBIM
U TapauIeIbHBIM COCAMHEHUEM PE3UCTOPOB, DSHEPIUs DIJIEKTPUUECKOTO IOJIs
KOH/IEHCATOPa;

O00BSICHATH 0COOCHHOCTH NPOTEKaHUS (PU3NUECKUX SABJICHUN: MEXaHUUECKOE ABIKEHHE,
TEIUIOBOE ABM)KEHHE YaCTHI] BELIECTBA, TEIJIOBOE paBHOBECHE, OPOYHOBCKOE IBUKEHUE,



Iuddy3us, HcrIapeHue, KUIEHWE M KOHJEHCAllUs, IUIAaBJIEHUE W KPHCTaJIM3aIus,
HalpaBJIEHHOCTb  TEIUIONEpeaaun, JJEKTpU3alus Teld, HKBUIOTEHIHMAIbHOCTD
MOBEPXHOCTH 3apsKEHHOTO IIPOBOJIHUKA;

NPOBOJIUTH MCCIICOBAHHE 3aBUCUMOCTH OJHOM (hM3NYECKON BETUYMHBI OT JIPYroi ¢
UCIIOJIb30BAHUEM TPAMBIX HW3MEPEHWM, IpPH OTOM KOHCTPYMpPOBaThb YCTaHOBKY,
(UKCUPOBATh PE3yNbTaThl MOJYYECHHOH 3aBUCUMOCTH (DU3MYECKMX BEIMYUH B BHJE
rpaduKoB C Y4E€TOM aOCOJIOTHBIX IMOTPEIIHOCTEH W3MEpPEeHUH, JAenaTh BBIBOJBI IO
pe3ysbTaTtaM UCCIIEOBaHMS;

NPOBOJIUTh KOCBEHHBIE H3MEPEHUS (PU3MUECKUX BEJIMYMH, NPU STOM BHIOHMpATH
ONTUMAIIBHBIA METOJ] HM3MEpEHHs, OICHUBATh aOCONIOTHBIE U OTHOCUTEIIbHBIC
MOTPEIIHOCTH MPSIMBIX M KOCBEHHBIX N3MEPEHUM;

IIPOBOJMTSD OIIBITHI 110 TPOBEPKE NMPEAJIOKEHHON IMIIOTE3bI: IIIaHUPOBATh SKCIIEPUMEHT,
cOOMpaTh SKCIIEPUMEHTATIBHYIO YCTAHOBKY, aHAJIM3UPOBATH MOJIy4YE€HHbIE PE3YIbTaThl U
JIeJIaTh BBIBOJL O CTaTyCE MPEI0KEHHON THITOTESBI,

coOuoaTh MpaBwia 0€30IaCHOTO TpyZda NP NMPOBEICHUU HCCIEAOBAaHMNA B paMKax
y4eOHOTO SKCIIEPUMEHTa, MPAKTUKyMa W Y4eOHO-MCCIIEAOBATEIbCKOW U TPOEKTHOM
JeSITEIPHOCTH C HCIHOJb30BAHUEM HM3MEPUTENBHBIX YCTPOWCTB M JIaOOPaTOPHOTO
00opyoBaHus;

pemaTh pac4E€THBIC 3a]1a4H1 C SIBHO 33JaHHOM U HESIBHO 3a/1aHHON (PU3MUECKON MOJIENIBIO:
Ha OCHOBAaHWHM aHaJM3a YCJIOBHS OOOCHOBBIBATH BBIOOp (DU3UYECKON MOJENH,
OTBeYarolell TpeOOBaHUAM 3aJauu, IPUMEHATh (POPMYJIbI, 3aKOHbI, 3AKOHOMEPHOCTH U
NOCTYJaThl (PU3MUECKUX TEOPHH MpH HCHOJIb30BAHUM MaTEMaTHYECKHX METOIOB
pelieHus 3aAad, NPOBOAMTH pacuy€Tbl Ha OCHOBAaHMM HUMEIOUIMXCA JJAHHBIX,
AQHAIN3MPOBATh PE3yJIbTaThl U KOPPEKTHPOBaTb METOIbl PELIEHUS C Y4ETOM
IIOJIyYEHHBIX PE3YyIbTATOB;

pelaTh Ka4yeCTBEHHbIE 3aJjauu, TpeOyIoIe NPUMEHEHHS 3HAaHUHM U3 Pa3HbIX pa3/eioB
Kypca (QU3MKH, a TaKKe MHTErpaliy 3HAHUM M3 JPYTruxX HPEeIMETOB €CTECTBEHHO-
HAy4yHOT'O IIMKJa: BBICTpauBaTh JIOTMUECKYIO LIETIOYKY PAcCCyKIEHHH C Omopod Ha
U3yYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SIBIICHHUS;

UCIIOJIb30BaTh TEOPETUYECKHUE 3HAHUS Ul OOBSICHEHHS] OCHOBHBIX NPUHIIUIIOB PaOOTHI
U3MEPUTENIBHBIX PUOOPOB, TEXHUUECKUX YCTPOUCTB M TEXHOJIOTHUECKUX MPOIIECCOB;
NPUBOINUTH MPUMEPHI BKJIa/1a POCCUHCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B pa3BUTHE
HayKd, B OOBACHEHHE IPOLIECCOB OKPYKAIOIIEr0 MHpPA, B Pa3BUTHE TEXHUKU U
TEXHOJIOTHIA;

aHAJIM3UPOBAaTh W  OLIEHUBATh IOCJIEACTBHUA OBITOBOM M  NPOU3BOACTBEHHOU
JeSITEIbHOCTH YENIOBEKA, CBA3aHHOW C (U3MUECKUMH IPOLECCaMu, C MO3ULMH
JKOJIOTUYECKOU 0€30MacHOCTH, IIpeICTaBICHUN 0 panoHaIbHOM
IPUPOJIONOJIL30BAHNH, a TaKXKE Pa3yMHOM HCIOJb30BAHUU AOCTH)KEHUH HAyKM U
TEXHOJIOTUH [T JaJbHEUIIEro pa3BUTHI YEIOBEUECKOTIO O0IECTBa;

NPUMEHSATH pa3IMyHble CIOCOO0BI paboThl ¢ HH(pOpMaIHel (U3MIECKOTO CONIEpIKAHUS C
UCIOJIb30BAHUEM  COBPEMEHHBIX HMH(OPMAIMOHHBIX  TEXHOJOTHH, TpU  3TOM
UCII0JIb30BaTh COBPEMEHHbIE HH(OPMALIMOHHBIE TEXHOJIOTUH IS IOMCKA, IEpepadoTKU
U TIPEIbSIBICHUS YUeOHOM U HAyYHO-TIONMYJISIPHON MHPOPMALIUH, CTPYKTYPUPOBAHUS U
UHTEpHpeTanuu UH(POPMAIMHU, MMOJYYCHHON U3 pa3IMyHBIX MCTOUYHUKOB, KPUTUUYECKU
aHAJIM3UPOBATh MOIy4aeMyl0 MH(OPMAIMIO M OLEHMBATH €€ JOCTOBEPHOCTh KaK Ha
OCHOBE UMEIOIINXCS 3HAHUH, TaK ¥ Ha OCHOBE aHaJIM3a UCTOYHUKA HH(POPMaIUH;



MMpOABJIATE  OPraHU3allMOHHBIC W  MMO3HABATCJIBHBIC YMCHHUA CaMOCTOSATCIBHOI'O
npuoOpeTeHUs] HOBBIX 3HAaHUM B TIPOIECCE BBITIOJIHEHUS TNMPOCKTHBIX M y4eOHO-
UCCIIEIOBATENILCKUX PA0OT;

paboTaTh B TpymIme C HCIOJHEHHEM pa3IMYHBIX COLMAIBHBIX pOJICH, TUIAHUPOBAThH
paboTy Tpymmbl, palMOHAIBHO PACIPEACNSATh JEATEIbHOCTh B HECTaHAAPTHBIX
CUTyalusiaX, aICKBATHO OLICHUBATDH BKJIAJ KaKAO0T'0 U3 YYACTHUKOB I'PYIIILI B PCHICHUC
paccMaTtpruBaeMoi IpoOIIeMEI,

OpOSIBIATE MOTHBAIMIO K  Oyaymed mnpodeccHOHaNbHOM — JESTeIbHOCTH IO
CIIENUATILHOCTSM (PU3UKO-TEXHHUECKOTO MPODHUIISL.

K xonny obyuenust B 11 knacce npeIMeTHbIE pe3ylbTaThl Ha YrIIyOJIEHHOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y O0YUAIOLTUXCS YMEHHIA:

MOHUMATh POJb (U3UKKH B HKOHOMHUYECKOW, TEXHOJOTHYECKOW, COLMATBHOU U
TUYECKON cdepax JesITeTbHOCTH YelOBeKa, POjb U MECTO (PM3UKU B COBPEMEHHOMU
Hay4YHOU KapTHHE MUPA, POJIb ACTPOHOMUU B MPAKTUYECKOMN AEATEIBHOCTH YEIOBEKA U
JalbHEHIIEM  HAyYHO-TEXHUYECKOM  Pa3BUTHHM,  3HAYEHHE  OIHCATEIBHOM,
CHCTEMaTH3UPYIOIeii, OOBICHUTENBHON M NMPOTHOCTHYECKOW (QYHKUUH (uznueckont
TEOPUH — HJIEKTPOJMHAMUKH, CHEHUATBHOM TEOPUH OTHOCUTEIBHOCTH, KBAHTOBOM
bu3uky, ponb Gu3nYecKor Teopur B (HOPMUPOBAHHMH TPEACTABICHUN O (PU3NUECKON
KapTUHE MHUpa, MeCTO (PU3MYEeCKOW KapTUHBI MUpa B OOIIEM Py COBPEMEHHBIX
€CTECTBEHHO-HAY4YHbIX IIPEACTABICHUI O IPUPOJE;

pa3IuyaTh yCIOBHS MPUMEHUMOCTH MoJienel (GU3nUecKux Tell U MPOoLEecCoB (SBJICHUI):
OJIHOPOAHOE DBJIEKTPUYECKOE M OAHOPOJHOE MAarHUTHOE II0JIs, TapMOHHYECKHE
KoieOaHusi, MaTeMaTUYeCKUH  MAasATHUK, WACATbHBIA MPYKUHHBIA  MasTHUK,
rapMOHHYECKHE BOJIHBI, U/I€aJbHBIA KOeOaTeNbHbIN KOHTYp, TOHKAs JIMH3a, MOJIeIeH
aToma, aTOMHOTO s1Ipa U KBAHTOBOW MOJEIIN CBETA;

paznmuuath ycJIOBUS (TpaHUIbI, 00JIACTH) TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB,
MOHUMATh BCEOOIIMI XxapakTep (yHIAMEHTAIbHBIX 3aKOHOB W OTPAaHHMYEHHOCTH
WCIIOJIb30BAaHUS YACTHBIX 3aKOHOB;

AHAIM3UPOBATh M OOBSACHATH DJIEKTPOMATHUTHBIE MPOIECCH U SBICHUS, HCIONbB3YS
OCHOBHBIE TIOJIO)KEHHUSI W 3aKOHBI JJICKTPOJMHAMUKH U CIEHUAIBHOW TEOPUH
OTHOCHUTEJIbHOCTH (3aKOH COXPAaHEHHUs 3JIEKTPUYECKOro 3apsna, cuia Amrepa, cuiia
JlopeHua, 3aKOH BJIEKTPOMArHUTHOW WHAYKUUM, mpaBuio Jlenma, cBazp OJIC
CaMOMHYKIMH B 3JIEMEHTE 3JIEKTPUUECKOH LIETIH CO CKOPOCTHIO U3MEHEHUS CUJIBI TOKA,
MIOCTYJIAaThl CIIELUATbHON TEOPHUH OTHOCUTEIBHOCTH DWHIITENHA);

AHATM3UPOBATH U OOBSICHATH KBAHTOBBIC MTPOLIECCHI U SBIICHHUS, UCTIONB3YS MOJIOKECHUS
KBaHTOBOH (u3uku (ypaBHeHue OiHIITeliHa a1 poTorddekTa, TepBblid U BTOPOH
nmocTyaaTel bopa, mpuHIMI COOTHOIICHUS HeomnpeneneHHocTen I 'eizendepra, 3aKOHBI
COXpAaHEHHUs 3apsAJ0BOr0 U MACCOBOI'O YHCEN W SHEPIUH B SACPHBIX PEAKIUAX, 3aKOH
pPaauoaKTUBHOIO pacraja);

OMMCHIBATh (PU3NUECKHE MPOLECCHl U SIBICHUS, UCIIONb3Yys BEIUYMHBL: HAPSXKEHHOCTD
IIEKTPUYECKOTO NOJIS, TOTEHLIMAI AIEKTPOCTATUYECKOTO NOJIs, PAa3HOCTh NOTEHLIUAJIOB,
ANEKTPOJIBIDKYIIAs CHUJIa, WHAYKIHMS MarHUTHOTO TIOJII, MAarHUTHBIM TOTOK, CuUja
Ammnepa, UWHAYKTUBHOCTb, OJJIGKTPOJABWKYIAs CHJIAa CAaMOMHAYKIMHU, OSHEpPrus
MarHUTHOTO TOJIA NMPOBOJHHUKA C TOKOM, PEISTUBUCTCKUN HUMITYJIbC, ITOJHAS SHEPTHUS,



SHEPrusl MOKOsI CBOOOAHON YACTHUIIbI, SHEPTHUS U UMITYJIbC (POTOHA, MACCOBOE YHUCIIO U
3apsij AApa, SHEPTHs CBA3H Apa;

OOBSCHATH OCOOCHHOCTH TPOTEKAHUS (PU3MUECKHX SIBJICHHUH: 3JICKTPOMAarHUTHAS
UHIYKIHS, CAMOMHAYKIIUS, PE30HAHC, UHTepQEepeHIIUs BOJIH, TU(PpaKLus, TUCTIEPCHS,
MOJIHOE BHYTPEHHEE OTpakeHue, hotodnekrpudeckuii 3¢pdext (poroaddexr), anbdha- u
Oera-pacmajsl saep, TaMMa-u3nydeHue saep, Gu3ndeckue MPUHIUIBI CTIEKTPaIbHOTO
aHanmu3a 1 paboThI J1a3epa;

OTIpe/IeNIATh HANpPABIEHUE MHIYKIMU MArHUTHOTO TOJISI MPOBOJHUKA C TOKOM, CHIIBI
Awmrniepa u cuinbl JlopeHna;

CTpPOUTh U300pakeHHEe, CO3/1aBaeMO€ IUIOCKMM 3€pKajioM, TOHKOW JIMH30M, U
PacCUUTHIBATh €TO XapaKTEPUCTUKH;

INPUMEHSTh OCHOBOIIOJIAraloN[ie aCTPOHOMUYECKUE MOHSTHUS, TEOPUU U 3aKOHBI IS
aHanmu3a 1 00BSICHEHUS (PU3MUECKUX MPOILIECCOB, MPOUCXOIAIMNX B 3BE3/1aX, B 3BE3AHBIX
CUCTEMax, B MEKTaJIaKTUUECKOH cpefie; NBUKEHUSI HEOECHBIX Tell, IBOJIOLMU 3BE3M U
Bcenennolii;

MPOBOAMUTH HCCJIEOBAaHUE 3aBUCUMOCTEH (DM3MYECKUX BEJIMYUH C HCIOJIb30BaHUEM
IPSIMBIX U3MEPEHUM, ITPU 3TOM KOHCTPYUPOBATh YCTAaHOBKY, (PUKCUPOBATH PE3YIbTATHI
NOJYYCHHOM 3aBUCUMOCTH (DU3MYECKMX BEIUYMH B BHUAEC TpapuKoB C y4&TOM
aOCONIOTHBIX ~ TOTPEIIHOCTEH W3MEpeHWil, JenaTh BBIBOABI MO  pe3yJbTaTaM
UCCJIEIOBAHUS,

NPOBOJIUTh KOCBEHHBIE H3MEPEHUS (PU3HMUECKUX BEJIMYMH, NPU STOM BHIOHMpATH
ONTUMAJBHBIA METOJ H3MEPEHHUs, OLEHUBATh aOCOIIOTHBIE U OTHOCHUTEJIbHBIE
MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEpPEHUl;

IIPOBOJIMTH OTIBITHI 110 MTPOBEPKE MPEAJI0KEHHON IMIOTE3bI: IIaHUPOBATh SKCIIEPUMEHT,
coOupaTh IKCIIEPUMEHTATIBHYIO YCTAHOBKY, aHAJIM3UPOBATH MMOTYYEHHbIE PE3YNIbTAThI U
JIeNiaTh BBIBOJ] O CTaTyce MPESI0KEHHON TUTIOTE3BL;

OIMMCHIBATh METOIbI MOJYUEHUSI HAYYHBIX ACTPOHOMUYECKUX 3HAHUM;

coOnroaaTh mpaBuia 0e30MacHOro Tpyna MpH MPOBEACHUU HCCIENOBAaHUI B paMmKax
y4eOHOTO SKCIIEPUMEHTa, MPAKTUKyMa W Y4eOHO-MCCIIEAOBATEIbCKOW M TPOEKTHOM
JeSITEIBHOCTH C HUCIOJb30BAHUEM HM3MEPUTENBHBIX YCTPOWCTB M JIaOOPaTOPHOTO
00opyoBaHus;

pemaTh pac4E€THBIC 3a]1a4H1 C SIBHO 33JaHHOM U HESIBHO 3a/1aHHON (PU3MUECKON MOJIENIBIO:
HAa OCHOBAaHMM aHalu3a YCJIOBHUA BBIOMpaTh (U3MUYECKHE MOJENH, OTBEYarollne
TpeOOBaHUSAM 3a/layM, TPUMEHATH (POPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJIAThI
¢u3nUeCKuX TEOpuil MPHU MCIOJIIB30BAaHIUH MAaTEMAaTHYECKUX METO/0OB PELICHUs 3ajad,
MPOBOJUTH PACYETH HA OCHOBAaHMH UMEIOIIUXCS TAHHBIX, aHATTU3UPOBATh PE3YIbTATHI U
KOPPEKTUPOBATh METO/IbI PEHICHUS C YYETOM MOJIYYEHHBIX PE3yJIbTaTOB;

pemaTh KadeCTBEHHbBIE 3a]jauu, TPeOyIoIe NPUMEHEHHS 3HAaHUH U3 Pa3HbIX pa3/esioB
Kypca (U3MKH, a TakKKe WHTETpaluy 3HaHUM W3 JPYrHX MPEeIMETOB €CTEeCTBEHHO-
HAYYHOTO IIMKJIA: BBICTPaMBATh JIOTHUECKYIO IIETIOUKY PACCYXXACHUH C ONMOpoil Ha
U3yYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SIBIICHHUS;

UCIIOJIb30BaTh TEOPETUYECKHUE 3HAHUS JUISI OOBSICHEHHS] OCHOBHBIX NPUHIIUIIOB PaOOTHI
U3MEPUTENIBHBIX PUOOPOB, TEXHUUYECKUX YCTPOUCTB M TEXHOJIOTHUECKUX MTPOIIECCOB;



MPUBOUTH TPUMEPHI BKIIAa POCCUNCKHUX U 3aPYOCIKHBIX YUEHBIX-(U3UKOB B PA3BUTHE
HayKH, B OOBSICHEHHE IPOIECCOB OKPYKAIOIIEr0 MHpPA, B Pa3BUTHUE TEXHUKU U
TEXHOJIOTHIA;

aQHAIM3UPOBATh M  OLIGHUBATh TIOCJIEACTBUS OBITOBOM M  IMPOU3BOJCTBEHHOM
NESTEIIbHOCTH YeJIOBEKa, CBS3aHHOW ¢ (PU3MYECKMMH MpOIeccaMu, C TO3MIIHMA
HKOJIOTHYECKOMN 0e30MacHOCTH, MIpeICTaBICHHIA 0 paloHaIbHOM
PUPOIONOIB30BaHUH, a TaKXKe Pa3yMHOM HCIOJb30BAHMU JOCTMXKEHUH HAyKH U
TEXHOJIOTH JIJIs TajdbHEeHIIero pa3BUTHS 4eJI0BEYECKOT0 00IIeCTBa;

MPUMEHSATH Pa3InYHbIE CITOCOOBI pabOThI ¢ HHPOpMaINHel (PU3UIECKOTO COACPIKAHUS C
UCIIOJIb30BAHUEM  COBPEMEHHBIX HMH(POPMAIMOHHBIX  TEXHOJOTHH, TpHU  3TOM
HCIIOJIb30BaTh COBPEMEHHBIC MHPOPMAITMOHHBIE TEXHOJIOTHH sl TIOUCKA, TEPepadOTKH
U MIPeAbSBIICHUS YIeOHON U HAYYHO-TIOMYJISIPHOW WH(OPMALIUU, CTPYKTYPUPOBAHUS U
MHTEpIIpETalMi UHPOPMAIMH, TOTYYEHHOW M3 pa3IMYHbIX UCTOYHHKOB, KPUTHYECKU
aHAIM3UPOBATh MOJydyaeMyl0 MHGOpPMalUI0 U OLEHUBATh €€ JOCTOBEPHOCTh KakK Ha
OCHOBE UMEIONINXCS 3HAHUMN, TAK M HA OCHOBE aHAJIN3a HCTOYHUKA UH()OPMAIINH;
IPOSIBIISATE  OpPTaHM3AllMOHHBIE M [O3HABATENbHBIE YMEHHS CaMOCTOSATEIbHOIO
NpUOOPETEHUs HOBBIX 3HAHWW B TIPOIECCE BBITIOJHEHUS TMPOCKTHBIX H Yy4eOHO-
HCCJIEI0BATEIbCKUX padoT;

paboTaTh B TPYIIE C HCIOJHEHHWEM pAa3IMYHBIX COIMAIBHBIX POJICH, TUIAHUPOBATH
paboTy Tpymmbl, palUoOHAIbHO pACIPEAEsaTh JEeATENbHOCTh B HECTaHAApPTHBIX
CUTYallUsX, aJIeKBaTHO OLICHUBATh BKJIAJ Ka)KJOTO U3 YYACTHUKOB I'PYIIbI B pEIICHUE
paccMmaTpuBaeMoil mpoOIEMBL;

OpOSIBIISATE  MOTHBaLMI0O K Oyaymed mnpodeccnoHanbHON — NIE€ATENbHOCTH IO
CHEIUATBHOCTIM (PU3UKO-TEXHUIECKOTO TPODUIIS.



TEMATHYECKOE INTAHUPOBAHHME

10 KJIACC
Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHme pa3ieioB U TeM (undposbie)
Koutpoabubie IIpakTuueckue
n/n NPOrpaMMmbl Bcero o0pa3oBaTejbHbIE
padoTsI padoThI
pecypchl
Paznea 1. HAYUYHBIA METO/ ITIO3HAHUSI ITIPUPOIbI
11 Ha 4 METOIL [IO3HA 0 6 bubmuorexa [JOK
. HBIN MCT! IIO3HAHUJ IIPpU bI
v A prpon https://m.edsoo.ru/f16b68d7
Hroro no pazneny 6
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
2.1 Kunemarika 10 ! https://m.edsoo.ru/f16b68d7
Bbu6nuoreka [IOK
2.2 1
Huramika 0 https://m.edsoo.ru/f16b68d7
2.3 Crartuka TBEPAOro Tela 5 1 buommorexa LOK
. TaTHu TB 'O TCJI
PA https://m.edsoo.ru/f16b68d7
bu6 OK
2.4 3aKOHbBI COXpPaHEHHUSI B MEXaHHUKE 10 1 htPtIp;I:I;I/(r)rTl.eeI?scL)i.ru E16b68dT
Htoro no pasneny 35

Pasnea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMUKA

3.1 OcHoO OJIEK OKHMHETHUYECKOU TEO 15 1 bubmorexa HOK
. HOBBI MOJI JIAPHOKHNHCTHUY UT )%041
yp p https://m.edsoo.ru/f16b68d7
bu6 OK
3.2 Tepmoaunamuka. TemnoBbie MalIMHbI 20 1 nosmotexa I

https://m.edsoo.ru/f16b68d7




Arperatsble cocTosiHUS BelecTBa. da3oBbie

Bbubnmuoreka [IOK

33 14
TIEPEXOIbI https://m.edsoo.ru/f16b68d7
Hroro no pazneny 49
Paznen 4. 9JIEKTPOIUHAMUKA
bu6mmoreka [IOK
41 UeKTpirieckoe moxe 24 https://m.edsoo.ru/f16b68d7
. . bu6mmoreka [IOK
4.2 IToCTOSIHHBIN JIEKTPUUYECKUIN TOK 24 hitps-//m.edsoo.ruw/f16b68d7
43 Tox a3 cpena 6 bubmuorexa [JOK
. U B JINUHBIX X
P pedt https://m.edsoo.ru/f16b68d7
Hroro no pazneny 54
Paznen 5. PUBUUYECKHUU IPAKTUKYM
. bu6mmoreka [IOK
> PusHHeCkHi IpaKTHicyM 16 16 https://m.edsoo.ru/f16b68d7
Htoro no pasneny 16
PesepBHOE BpeMs 10 bubmorexa HOK
P P https://m.edsoo.ru/f16b68d7
OBUIEE KOJIMYECTBO YACOB I10 170 16

I[TPOTPAMME




11 KIIACC

Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHMe pa3/iesioB U TeEM (undgposbie)
Ne /i Konrpoabusie IIpakruueckue
NPOrpaMMblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoTsI
pecypcebl
Paznea 1. JIEKTPOJAJUHAMUKA
bubnunorexa [IOK
1.1 M 14
ArHITHoe HoJe https://m.edsoo.ru/39859¢f1
but6mmoreka [IOK
1.2 C) 13 1
TICKTPOMATHHTHAT HEAYKIMA https://m.edsoo.ru/39859¢f1
Htoro no pasneny 27
Pa3nea 2. KOJIEBAHUS U BOJIHBI
bubnunorexa [IOK
2.1 M 1
CXAHIHCCKHE KoneOanHs 0 https://m.edsoo.ru/39859¢f1
but6mmoreka [IOK
2.2 1
DJNeKTpOMarHuTHbIE KOJICOaHUs 5 hitps://m.edsoo.ru/39859¢f1
)3 MexaHn4eckne 1 AIEKTPOMAarHuTHBIE 10 | bubmuorexa [{OK
’ BOJIHBI https://m.edsoo.ru/39859¢f1
bubnunorexa [IOK
24 2 1
Onriia > https://m.edsoo.ru/39859¢f1
Hroro no pazneny 60
Pa3znen 3. OCHOBBI CIIEITMAJIBHOM TEOPUHA OTHOCUTEJBHOCTH
but6mmoreka [IOK
31 Octoser CTO . 1 https://m.edso0.ru/39859¢f1
Uroro no pazneny 5




Pa3znea 4. KBAHTOBASA ®U3UKA

4.1 Kopmyck 0-BOJTHOBOM Jyayiu3 15 bubmmorexa LIOK
. I TISIPHO-BOJTHOBOM U3M
PIyCKYIAP a4 https://m.edsoo.ru/39859¢f1
but6mmoreka [IOK
4.2 Pusika atoma . https://m.edsoo.ru/39859ef1
43 ®u3uka aTOMHOTO s1Ipa U JJIEMEHTAPHBIX 5 bu6muoteka [JOK
’ JaCTHII https://m.edsoo.ru/39859¢f1
Hroro no pazneny 25
Paznen 5. 9JIEMEHTbBI ACTPOHOMUU U ACTPODPU3UKHU
but6mmoreka [IOK
5.1 DneMEeHTHI aCTPOHOMUU U aCTPODHU3UKH 12 https://m.edsoo.ru/39859¢f1
Hroro no pasneny 12

Pazgen 6. DU3HUYECKHI MIPAKTUKYM

bubnunorexa [IOK

.1 ()] I 1 1
6 HBIHCCKHIH TIPAKTHIYM 6 6 https://m.edso00.ru/39859¢f1

Hroro no pazneny 16

Pa3nea 7. OBOBIIAIOIIIEE IOBTOPEHUE

CucreMmaruzamnys 1 00001eHne

MPEIMETHOTO COACPKAHUS U OIbITa but6mmoreka [IOK
7.1 R 15
NEeATETLHOCTH, MPUOOPETEHHOTO TIPH https://m.edsoo.ru/39859¢f1
n3yueHnu kypca ¢usuku 10 — 11 kmaccon
Htoro no pasneny 15
but6mmoreka [IOK
Peseparioe Bpems 10 https://m.edsoo.ru/39859ef1




OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

170

16




ITHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
N Kosn4yecTBo yacoB Jlara DJIeKTPOHHBbIE HU(PPOBHIE
Tema ypoxka Konrpoabusie  IIpakruueckue o0pa3oBaTte/ibHbIE
n/n Bcero U3YYeHUS
padoTsI padoThbI pecypchl
1 DusnKa — pyHAaMCHTATE KA HayKa 1 https://m.edsoo.ru/9bf5c621
0 MpUpoje
HayuHb1ii MeTO1 TO3HAHUS 1
2 METO/Ibl UCCIICTOBAHMS (U3HIECKUX 1 https://m.eds00.ru/25666972
SIBJICHU
DKCIEPUMEHT U TEOPHs B MPOIECCE
3 no3HaHus mpupoapl. HabmoaeHue u 1 https://m.edsoo.ru/3deld26f
SKCTICPUMEHT B (PU3HKE
4 Cniocobpt n3meperns Gusmreckux 1 https://m.edsoo.ru/3a6cb4a3
BCIIMYUH
AGCOI0THAs M OTHOCUTEbHAS
5 MOTPEIIHOCTH U3MEPEHUN 1 https://m.edsoo.ru/a2b15721
(bU3HYECKUX BEIIUYNH
MopemupoBanue B pusuke. Ponb u
MecTo GU3HKU B (DOPMUPOBAHUHT
6 COBPEMEHHOM HAyYHOW KapTHHBI 1 https://m.edsoo.ru/3b9eb2cc
MUpa, B IPAKTUYECKON
NEeATEILHOCTH JI0AeHU
Mexannueckoe asrmxenue. Cucrema
7 oTetera. OTHOCHTEIEHOCTS I https:/m.edsoo.ru/b1857981

MeXaHU9IeCKOro ABmkeHus. [Ipsmas
U o0paTHas 3aJla4il MEXaHUKHU




Pannyc-BekTop MaTepualbHON
TOYKH, €r0 MMPOECKIUU HA OCH
KoopauHar. TpaekTopus.
ITepememienue. Cxkopocts. Ux
IIPOEKIMN HA OCU KOOPAUHAT

https://m.edsoo.ru/44{f38e63

PaBHOMEpPHOE ITPAMOIIMHENHOE
nBwxenue. I'papuueckoe onucanue
PaBHOMEPHOTO NPSIMOJIMHEHHOTO
JBUKCHHUS

https://m.edsoo.ru/9c7af19¢

10

CrnosxeHue nepeMelieHui u
ckopocrei. Pemenue 3agau

https://m.edsoo.ru/56b218f1

11

HepaBnomepHoe qBUKEHUE.

MrHoBeHHast CKOPOCTb. Y CKOPEHHUE.

[IpssMOnMHENHOE IBUKEHUE C
[IOCTOSIHHBIM YCKOPEHUEM

https://m.edsoo.ru/a8cedfdf

12

['padpuaeckoe onmcanue
NPSIMOJIMHEHHOTO IBUKCHUS C
IIOCTOSIHHBIM YCKOPEHUEM

https://m.edsoo.ru/f924dcc8

13

CBoOopaHoOe majieHne. Y CKopeHue
CcBOOOHOTO IMaJeHHs. 3aBUCUMOCTE
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS
OT BPEMEHH U UX TpapuKu

https://m.edsoo.ru/fa29e9cf

14

JIBmxeHue tena, OpOIIEHHOTO MO/
YTJIOM K TOPU30HTY

https://m.edsoo0.ru/9a2d3298

15

KpuBonunelinoe 1BUKEHHE.
JIBM>KEHUE 110 OKPYKHOCTH.
VYrnoBas v JIMHENHAs CKOPOCTb.
Ilepuon u yacrora.

https://m.edsoo.ru/66fefe66




L{eHTpOoCTpEMUTENIBHOE U IIOJIHOE
YCKOpeHue

16

KontponsHas pabora o teme
"KunemaTtuka"

https://m.edsoo.ru/ee9d274a

17

[TepBbiif 3ak0H HprO0TOHA.
WNHepuuanbHble CUCTEMBI OTCUETA.
[IpuHIUIT OTHOCUTEIBHOCTH
lNanunes. HennepuuanbHble
CHCTEMBI OTCUETA

https://m.edsoo.ru/cfe1583¢

18

Cuna. PaBHOozeiCTBYIOIIAs CUJIa.
Bropoii 3akon HetoTona. Macca

https://m.eds00.ru/9e291363

19

Bzanmopeincrteue ten. Tperui
3akoH Hprotona

https://m.edsoo.ru/efe4112e

20

[IpuHUUMN cynepno3uiuu Cuil.
Pemenue 3agau Ha npuMeHEHUE
3ak0oHOB HproTOHA

https://m.edsoo.ru/1£52449f

21

3aKOH BCEMUPHOTO TSATOTCHUS.
OKBUBAJICHTHOCTh I'PABUTALIMOHHOMN
Y UHEPTHOU Macchl

https://m.edsoo.ru/f4clecb8

22

Cuna TSKeCTH U YCKOPEHHUE
¢BOOOIHOTO ITaIEHUSA

https://m.edsoo.ru/3e848452

23

JIBukeHrEe HEOSCHBIX TET U UX
HCKYCCTBEHHBIX CITyTHUKOB. [lepBas
KOCMHUYECKasi CKOPOCTh. 3aKOHbI
Kennepa

https://m.edsoo.ru/c3787bce

24

Cuna ynpyroctu. 3akoH I'yka. Bec
Tena

https://m.edsoo.ru/7521c9f




25

Cuna tpenus. Ilpupona u BUIbI cun
TpeHus. JIBUKEHUE B KUIAKOCTH U
rase ¢ yu€ToM CHJIbl COPOTUBIICHHUS
cpenbl

https://m.edsoo.ru/1251686¢

26

Hasnenue. I'ugpocraruueckoe
nasnenue. Cuna Apxumena

https://m.edsoo.ru/cc6cd69f

27

AOCOIOTHO TBEPJIOE TEIIO.
ITocTynarensHOe U BpalaTesbHOE
JBUKEHHE TBEPAOIO Tela

https://m.edso00.ru/39816e56

28

MOMEHT CHIIBI OTHOCUTEIILHO OCH
BpaieHus. [1neqo cuibl

https://m.edsoo0.ru/363b5721

29

CrnosxeHue cuil, NpUIOKEHHBIX K
TBepAoMy Teny. LIeHTp TskecTn
Tena. Y CIoBUsI paBHOBECHS
TBEpAOTO Tena. Buabl paBHOBecHs

https://m.edsoo.ru/31fcdd2¢c

30

Pemenue 3amau

https://m.edsoo.ru/d59£5579

31

KoHnTtposnbHast pabota mo teme
"Tunamuka. CTaTuka TBEpIOTO
Tena"

https://m.edsoo.ru/f3818b83

32

Nmnynbc maTepuaabHOU TOUYKH,
CUCTEMBbI MaTepUaATbHBIX TOUEK.
[leHTp Macc cucTemsl
MaTepualbHBIX TO4eK. Teopema o
ABWIKCHUU LICHTPA MacCC

https://m.eds00.ru/99859985

33

HMnynbc cuitbl U U3MEHEHHE
UMITyJIbCa Tella. 3aKOH COXPaHEHUs
umnyiabsca. PeakTuBHOE NBUKEHHE

https://m.edsoo.ru/64aafec4




34

MoMeHT uMIlysbca MaTepUAIbLHON
touku. [IpeacraBnenue o
COXpPaHEHHH MOMEHTA UMITyJIbCa B
LEHTPAJIBHBIX MOJISIX

https://m.edsoo.ru/f6195a12

35

Pemenue 3amau

https://m.edsoo.ru/7b7a4663

36

PaboTa cuibl Ha MaJIOM U Ha
KOHCYHOM HepeMeH_[eHI/II/I.
I'paduueckoe npeacrapneHue
paboThI CHITBl. MOIITHOCTH CHITBI

https://m.edsoo.ru/24c9cefl

37

Kunernueckas sneprus. Teopema
00 U3MEHEHUU KHHETHYECKON
SHEPIUM MaTepUAIIbHON TOYKH

https://m.edsoo.ru/18311468

38

IToreHmanpHEIE U
HENOTEHUHATbHbIE CHIIBI.
[TorenumanbsHas Heprus. Bropas
KOCMHUYECKasi CKOPOCTh

https://m.edsoo.ru/29cda7aa

39

Tperbs KocMUYECKast CKOPOCTb.
CBs13b pabOTHI HEMMOTEHIIUAIBHBIX
CHJI C U3BMEHEHUEM MEXaHUYECKOU
JHEPrUU CUCTEMBI TeJl. 3aKOH
COXpaHEHHUs MEXaHUYECKOI
SHEPruu

https://m.edsoo.ru/8475b83¢

40

Ynpyrue u Heynpyrue
CTOJIKHOBEHUS. Y paBHECHHE

bepnynnu n1s uaeanbHOM
SKHUIKOCTH

https://m.edsoo0.ru/641812d9

41

KoHnTposbHast pabota mo Teme
"3aKOHBI COXpaHEHHUS B MEXaHHUKE"

https://m.edsoo.ru/adfd6321




Pa3BuTue npencraBieHuit o
npupoje TerioTbl. OCHOBHbBIE

42 nososkers MKT. Jlucpbysis. https://m.edsoo.ru/8d327d3e
BbpoyHoBckoe nBUXKEHKE
Crpoenue ra3o00pa3HbIX, KUIKUX U

43 TBEPARIX Tejf' XapaxTep JBHKCHHA https://m.edsoo.ru/7t949152
Y B3aUMOJICHCTBHS YaCTHII
BEIIeCTBA
Macca u pazMepsl MOJIEKYIT

44 (aromoB). KonnvectBo BemecTna. https://m.edsoo.ru/33d17dbd
[TocTostnuas ABoraapo

45 Tewmeparypa. Terosoe https://m.edsoo.ru/f6931272
paBHoBecue. [Ikana Llenscus

46 Pemenue 3amau https://m.edsoo.ru/a93bae98

47 WneanbHbli ra3. "7a30BbIe 3aKOHBI https://m.edsoo.ru/c9618ea8

48 yPaBHfHHe Merzenecsa- https://m.edsoo.ru/b568561f
Knaneiipona. Pemenne 3amau

49 AbcoxmioTHas TeMICPATYpa. 3aKkoH https://m.edsoo.ru/91849ece
JanpToHa
M3omporieccsl B uaeanibHOM rase ¢

50 MTOCTOSTHHBIM KOJIMYECTBOM https://m.edsoo.ru/2881b186
BEIIIeCTBA
['padpuaeckoe npeacraBieHne

51 U30TIPOLIECCOB: U30TEpMa, U30X0pa, https://m.edsoo.ru/6a23b4ac
n3ob6apa

52 OcHoBHOe ypaBHeHHe MKT https://m.edsoo.ru/18a67861

53 Pemenue 3amau https://m.edsoo.ru/dac14{69




54

CBs13b a0COTIOTHOH TeMIepaTypbl
TEPMOJIMHAMUYECKON CUCTEMBI CO
CpeHEel KHHETHYECKOM dHEeprueu
MOCTYIATEIBHOTO TEMJIOBOrO
JIBVOKEHUS €€ YaCTUIl

https://m.edsoo.ru/456e15¢2

55

O00011eHUE U CUCTEMATU3ALMS
sgaguii mo teMe "Ocuossl MKT"

https://m.edsoo.ru/15463eae

56

KonTtponsHas pabora o teme
"OcnoBbl MKT"

https://m.edsoo.ru/e2c6adae

57

TepMoguHamMuyeckasi cuctema.
3agaHue BHEIIHUX ycinoBui st T]]
cucTeMbl. BHelllHne u BHyTpEeHHHE
napamertpsl. [Tapamerpst T/]
CHUCTEMBI KaK CpETHUE 3HAUCHUS
BEJIMYMH, OIKCHIBAIONIUX €€ Ha
MHUKPOCKOIIUYECKOM YPOBHE

https://m.edsoo.ru/3cefc893

58

HyneBoe Hayano TepMOANHAMHUKY.
CamonpousBoibHas penakcaus T/]
CUCTCMEI K TCIIJIOBOMY PaBHOBCCHIO

https://m.edsoo.ru/abe6de9c

59

Mogenbs naeanpHOro rasa B
TEPMOJIMHAMUKE. Y CIIOBUSA
HpI/IMeHI/IMOCTI/I 3TOI>1 MOIACIN

https://m.edsoo.ru/65542fde

60

YpaBHeHnue Menpeneena-
Knaneiipona u BblpakeHue 1
BHYTPEHHEH YHEPIUU

https://m.edsoo.ru/fdc9d33b

61

BeIpaxenue 111 BHyTpeHHEH
SHEPIUM OJJHOATOMHOI'O UJ€aIbHOTO
rasa. KBasucrarnueckue u
HECTAaTHYECKUE TIPOLECCHI

https://m.edsoo.ru/e68eb3fb




62

OnemeHTapHas pabora B
TepMOIMHaMUKe. Beraucienue
paboTsl 1o rpaduKy mporecca Ha
pV-nuarpamme

https://m.edsoo.ru/71bd7146

63

Tennonepenaya kak crocod
U3MEHEHUS BHYTPEHHEHN SHEPruu
TJI cuctemsbl 6€3 COBEpIICHUS
paboThl

https://m.edsoo.ru/74ea547b

64

KonBeknusi, TennonpoBoAHOCTb,
U3IIy4CHUE

https://m.edsoo.ru/d2b82bdc

65

KonnyecTBO TEILIOTHI.
TenmoéMmkocTh Tea. Y aeapHas i

MOJIApHAasA TEIIOEMKOCTH BCIICCTBA.

yHeHBHaH TCIJIOTA CTOpaHUs
TOIIJINBA

https://m.edsoo.ru/77191al19

66

Pacuér konuuecTBa TEIIOTHI IPU
Teruioneperaye

https://m.edsoo.ru/f72b113f

67

[TonsiTne 06 amuabaTHOM TpoIECcCe.
I1epBblii 3aKOH TEPMOAUHAMUKHI

https://m.edsoo.ru/922bfaf

68

KonudecTBo TemnoTh u paboTa Kak
MEpbl U3BMEHEHHSI BHYTPEHHEN
sHepruu T/l cucrempl

https://m.edsoo.ru/fe9db125

69

BTopoii 3ak0H TEpMOAMHAMUKY IS
paBHOBGCHBIX 48 HepaBHOBeCHbIX
nporeccoB. HeoOpaTumocTts
HNPHUPOIHBIX IIPOLIECCOB

https://m.edsoo.ru/tbe1719¢

70

[IpuHIMIIBI AEHCTBUS TEIIIOBBIX
maruH. KITJT

https://m.edsoo.ru/58f1d829




71

Maxkcumansuoe 3HadeHue KI1/1.
Huxn Kapno

https://m.edsoo.ru/b4cb642¢e

72

Pemenue 3amau

https://m.edsoo.ru/9aee78d6

73

DKOJIOTUYECKUE ACIIEKTEI
HCIIOJIL30BaHUS TEMIOBBIX
neurareneil. TemnoBoe 3arpsi3sHEHNE

OKpYKaroILEeH Cpeabl

https://m.edsoo.ru/5a484ad2

74

Pemenue 3agau

https://m.edsoo.ru/6ccd6f3e

75

O000I1IIeHNE U CUCTEMATHU3ALIUS
3HaHu# 1o Teme "TepMoMHaMuKa.
TenmoBeie MamuHbL"

https://m.edso00.ru/619219d2

76

KoHnTposbHast pabota mo teme
"Tepmonunamuka. TemnnoBbie
MAaIIuHEI"

https://m.edsoo.ru/4ae6e963

77

[TapooOpa3oBaHre U KOHIEHCAIIUS.
Ucnapenue u kunenue. Y neabHas
TEIJI0Ta MapooOpa3oBaHUs

https://m.edso0o.ru/6338623¢

78

HacpltieHHbIC M HEHACHITIICHHBIC
napel. KauecTBeHHAst 3aBHCUMOCTh
TUTOTHOCTH U JIaBJICHUS
HACBHIIIIEHHOTO TIapa OT
TEMIIepaTypbl, UX HE3aBUCUMOCTb
0T 00bEMa HACHIIIICHHOTO Tapa.
3aBUCHUMOCTb TEMIIEPATYpPHI
KUTICHUS OT JaBJICHUS B XKHJIKOCTH

https://m.edsoo.ru/87tbedd1

79

BraxxaocTs Bo3myxa. AGCOMIOTHAS
1 OTHOCHUTCJIbHAA BJIIA)KHOCTDH

https://m.edsoo.ru/11ef332a

80

Pemmenue 3agau

https://m.edsoo.ru/eda6d771




81

TBépnoe teno. Kpucramnmueckue u
amopdHbIe Tea. AHU30TPOIHS
CBOWCTB KPHCTAJJIOB

https://m.edsoo.ru/dac86a9b

82

[TnaBneHure U KPUCTAITH3ALINS.
VY aenbHast TEIUIOTA TUIABJICHUS.
Cyb6numarnus

https://m.edsoo.ru/blfe5daf

83

Hedopmaruu TBEpIOTO TENA.
Pactsokenue u cxxarue. CiBur.
Monyins FOwra. Ilpenen ynpyrux
nedopmaruit

https://m.edsoo.ru/9195addc

84

TermmoBoe paciupeHne KUAKOCTEN
U TBEPABIX TeJl. AHTapMOHU3M
TEIUIOBBIX KOJI€OaHUI YacTHII
BELIECTBA

https://m.edsoo.ru/c4afd848

85

[IpeoOpa3zoBanme SHEPTUH B
(ha3oBBIX TIEpExoaax

https://m.edsoo0.ru/38b77981

86

YpaBHEeHHE TEIIOBOTO OamaHca

https://m.edsoo.ru/187698ea

87

Pemenue 3amau

https://m.edsoo.ru/dd3bbc77

88

[ToBepXHOCTHOE HATSIKEHUE.
Kanunnspueie sisnenus. Jlapnenue
M0J1 UCKPUBJIEHHON MOBEPXHOCTHIO
s)kunkoctu. @opmyna Jlamiaca

https://m.edsoo.ru/1674aedf

89

O00011eHNE U CUCTEMATU3AIMS
3HaHUU 1O TeMe "ArperaTHble
cocTosgHus BelecTa. Pa3oBbIe
nepexomsr"

https://m.edsoo.ru/b86bcada




90

KontponpHas padora o teme
"ArperaTHbl€ COCTOSTHUSI BEILIECTBA.
®a3oBbie nepexoab”

https://m.edsoo.ru/637137ab

91

DnexTpusanus Ten u eé
HPOSIBIEHUS. DNEKTPUUECKUI
3apsn. JlBa BUaa 3JIEKTPUUECKUX
3apsinoB. [IpoBoaHMKH,
JURJIEKTPUKU U TTOTYITPOBOJIHUKH

https://m.edsoo.ru/d8239b91

92

DneMEHTapHBIA ANEKTPUUECKUI
3aps. 3aKOH COXpaHEHUs
JJIEKTPUUYECKOTO 3apsiia

https://m.edsoo.ru/3839a75¢e

93

BzaumopeiictBue 3apsios.
Toueunsle 3apsbl. 3akoH Kynona

https://m.edsoo.ru/22342ef5

94

Pemmenue 3agau

https://m.edsoo.ru/77a9d457

95

Onexrpuueckoe noie. Ero neiicteue
HAa JIEKTPUYECKUE 3apsi/bl

https://m.edsoo.ru/5f69d83a

96

Hanpsx€HHOCTB 37IeKTPHYECKOTO
nosst. [Ipo6usiit 3apsa. Jlunuu
HaNpsHKEHHOCTHU JIEKTPUIECKOTO
nons. OTHOPOAHOE IEKTPUIECKOE
noJje

https://m.edsoo.ru/ele8dbc4

97

ITorenMaIbHOCTE
3JIEKTPOCTATHYECKOTO TOJIS.
Pa3nocTh moTeHIIMAIOB U
HaIpsKEHUE

https://m.edsoo.ru/ae94dc27

98

[ToTeHmanpHast YHEPTHUA 3apsiia B
3JICKTPOCTATHYECKOM IIOJIE.

https://m.edsoo.ru/5a9a6571




IloTenuman QJICKTPOCTATUYCCKOT'O
I1O0JIA

CBs13b HaNPSHKEHHOCTH TOJIS U

99 Pa3HOCTH MOTSHIINAIIOB JIJIst https://m.edsoo.ru/9f3f9289
AIEKTPOCTATHYECKOTO OIS
IT

100 PHHIII CYTICPHIOSHIIH https://m.eds00.ru/1bd 18654
JIEKTPHYCCKUX TOJICH

101 Pemenue 3amau https://m.edsoo.ru/163711ea
IT I

102 O/1¢ TORCHHOTO 3apsmav e https://m.edsoo.ru/cc734dce
PaBHOMEPHO 3apsKEHHOU cepsr
[Tosre paBHOMEPHO 3apsHKEHHOTO TT0

056 I

jo3 | O°PeMYyHapa. L0Je paBHoMEpHO https://m.eds00.ru/4677¢463
3apsHKEHHON OECKOHEUHOM
INIOCKOCTH
[IpoBOgHUKY B

104 3JICKTPOCTATHYECKOM IIOJIE. https://m.edsoo.ru/a6229e4d
VYcioBue paBHOBECHS 3apsiioB

105 JWONCKTPHIH H IOAYTPOBOAHMNIH B https://m.edsoo.ru/62476ad1
3IEKTPOCTATHYECKOM IT0JIC
Kongencarop. DnekTpoéMKOCTh

106 KOHJIeHCaTopa. DIEeKTPOEMKOCTh https://m.edsoo.ru/e7d2baf7
TUIOCKOTO KOHICHCATOpa

107 HapanexkHoe cocunerue https://m.edsoo.ru/5aef8d69
KOHJICHCATOPOB

108 Hocnenosatensroe coeuHeHHe https://m.edsoo.ru/11bce646
KOHJICHCATOPOB

109 DHEPIHs 3APTKCHHOTO https://m.edsoo.ru/235a28b8

KOHJICHCATOpa




110

Pemenue 3amau

https://m.edsoo.ru/656b4b18

111

JIBrm>keHuMe 3apsiKEHHOW YaCTULIbI B
OJHOPOJHOM BJIEKTPUUECKOM I10JIE

https://m.edsoo.ru/b4b416c7

112

Pemenue 3agau

https://m.edsoo.ru/8321c4d4

113

O000I1IIeHNE U CUCTEMATH3ALUS
3HaHUM 10 TeMe "DIEKTpUYECcKoe
noie"

https://m.edsoo.ru/144d952f

114

KontponpHas pabora o teme
"Dnexrpuueckoe noiue"

https://m.edsoo.ru/8add45{8

115

Cuia Toka. IIocTOSSHHBIN TOK.
VYcnoBus CylecTBOBaHUS
MOCTOSTHHOTO JIEKTPUYECKOTO TOKa

https://m.edsoo.ru/b6811413

116

Hcrounnku Toka. Hanpsbxkenue u
OJC

https://m.edsoo.ru/167f5ef5

117

3akoH OMa aJ1s yyacTKa LEu.
DJEeKTpUUECKOe COPOTUBIICHUE

https://m.edso0.ru/953139dd

118

3aBHUCHMOCTh COITPOTHUBIICHHS
OJIHOPOJHOTO TIPOBOJIHHUKA OT €T0
JJIMHBI U TJI01IaAn Honepequro
CCUCHUA

https://m.edsoo.ru/1b983cba

119

VYV ienbHOE CONPOTUBIICHUE
BellecTBa. Pemnenue 3agaq

https://m.edsoo0.ru/12739db1

120

IMocnenoBarenbHOE, MapaLICIbHOE,
CMEIIaHHOE COETUHEHNE
MIPOBOHHKOB

https://m.edsoo.ru/ebd277dd

121

Pacuér pa3zBeTBIEHHBIX
aieKTpudeckux nenei. Ipasuna
Kupxroda

https://m.edsoo.ru/e897cle3




122 Pemenne 3amau https://m.eds00.ru/9692cee7
P .
123 a00Ta IEKTPHYECKOTO TOKa https://m.edsoo.ru/63fc1{6c
3akon J[>xoynsa —Jlenna
124 Pemenue 3amau https://m.edsoo.ru/743{2£57
MOIIHOCTD 3JIEKTPUUYECKOTO TOKA.
125 TermmoBast MOIIIHOCTh, BEIACIsIEMAst https://m.edsoo.ru/73ca2881
Ha PE3UCTOpPE
126 Pemenne 3amau https://m.edsoo.ru/b4df8ee4
17~ OACuBHYyTpeHHCE conpoTHBICHHe https://m.eds00.ru/14a99997
HCTOYHHKA TOKa
128 3axon OMaUHHH froJHon . https://m.edsoo.ru/671{4cfc
(3aMKHYTOM) 3JICKTPUUECKOH 1IerH
129 Pemenne 3amau https://m.eds00.ru/96ed9672
130 MOoIHOCTE UCTOYHHKA TOKA https://m.edsoo.ru/14ele7fc
131 KopoTtkoe 3ambikanue https://m.edsoo.ru/2e8399e5
132 Konzercarop B 1emH nocTosHKoro https://m.edsoo.ru/ca2d98fc
TOKa
133 Pemenue 3amau https://m.edsoo.ru/8be8dfbb
P
134 | CIHIEHHe Saﬂf o O TeME . https://m.edsoo.ru/tbc71{99
HOCTOSIHHBII/I BHGKTPI/I‘-ICCKI/II/I TOK
P
135 | cliere 3aﬂfq HOTEME . https://m.edsoo.ru/fd84564f
[ToCTOSTHHBIH IMEKTPUUICCKUN TOK
P
136 | crieHe Saﬂilq HOTEME . https://m.edsoo.ru/e9bf8c7d
[ToCTOSTHHBIH IMEKTPUICCKUN TOK
O000I11IeHIE U CUCTEMATH3ALUS
137 3HaHuii 1o teMe "T1ocTOAHHBII https://m.edsoo.ru/b312753¢

3JIEKTPUUYECKUNA TOK"




138

KontponpHas padora o teme
"IToCTOAHHBIN NEKTPUUECKUN TOK"

https://m.edsoo.ru/3b3e6264

139

OnexTpuueckas MpoBOAUMOCTh
Pa3IUYHBIX BELLECTB.
DNEKTPUUECKUH TOK B METAJLIAX.
CBepxnpoBOAUMOCTb

https://m.edsoo.ru/74ce9638

140

DJIEKTPUUYECKUH TOK B paCTBOpax 1
paciuiaBax 3J€KTPOJUTOB. 3aKOHbI
®Dapanes U1 JIEKTPOIU3a

https://m.edsoo.ru/166¢3e31

141

DJIEKTPUYECKUH TOK B ra3ax.
[Tnazma

https://m.edsoo.ru/fd1c76c4

142

DIIEKTPUYECKHUI TOK B BAaKyyMe.
Bakyymabie mpubopbl

https://m.edsoo.ru/51313dfd

143

DNEeKTpUYECKUN TOK B
HOJIyTIPOBOJHUKAX

https://m.edsoo.ru/369¢2523

144

[TorynpoBOIHUKOBBIE TPUOOPHI

https://m.edsoo.ru/34bfclc9

145

Du3nYeCKU IPAKTUKYM I10 TEME
"N3MepeHune cuiibl TOKa U
HANIPSDKEHUA B LENU MOCTOSTHHOTO
TOKA IIPY OMOUIY aHAJIOTOBbIX U
U POBBIX U3MEPHUTEIbHBIX
npudopon"

https://m.edsoo.ru/887a812f

146

Du3nYeCKU IPAKTUKYM I10 TEME
"U3yyeHue HepaBHOMEPHOTO
JIBUKEHHUS C LIEIIBIO ONPEACIICHUS
MTHOBEHHOM CKOpoCTH"

https://m.edsoo.ru/d3{b&243

147

Du3nYeCKU IPAKTUKYM I10 TEME
"N3MepeHue yCKOpeHHUs Npu

https://m.edsoo0.ru/6264b28¢




NPSIMOJIMHETHOM pPaBHOYCKOPEHHOM
IBIKEHUH 110 HAKJIOHHOM
miockocty"

148

Du3nYeCKU IPAKTUKYM I10 TEME
"N3y4yeHne NBUKEHMS Tena,
OpOIIEHHOTO TOPU30HTAIBHO"

https://m.edsoo.ru/b393dcb4

149

DuU3NYECKU MPAKTUKYM MO TEME
"N3y4yeHne qBUKEHMS Tea 110
OKPYKHOCTH C IIOCTOSIHHOH 110
MOJyJIIO CKOPOCTBIO"

https://m.edsoo.ru/a517142¢

150

DuU3nYECKU MPAKTUKYM MO TEME
"N3Mepenne paBHOAEHCTBYIOLIEH
CWJIBI TIPU ABMKCHUH OpycKa 10
HAKJIOHHOM mi1ockocTh"

https://m.edsoo.ru/51e399ac

151

DuU3NYECKU MPAKTUKYM MO TEME
"NccneqoBanue 3aBUCUMOCTH CHUII
YIPYTOCTH, BOSHUKAIOIIUX B
NpYKUHE U PE3UHOBOM 00pasiie, oT
ux nedopmaruu’

https://m.edso00.ru/9ef82992

152

DuU3NYECKU MPAKTUKYM MO TEME
"Nzmepenune koddduireHTa TpeHus
M0 BEJIMYMHE YTIIOBOTO
KOd(pPUITMEHTA 3aBUCUMOCTH
Frp(N)"

https://m.edsoo.ru/e6¢cf8b17

153

DuU3NYECKU MPAKTUKYM MO TEME
"UccnenoBanue yciaoBui
paBHOBeECHs TBEPIOIO Tea,
MMEIOIIIETO OCh BpamieHus"

https://m.edsoo.ru/12559634




154

Du3n4eCcKuil IPAKTUKYM I10 TEME
"U3MepeHune uMiysbca Tela 1mno
TOPMO3HOMY ITyTH"

https://m.edsoo0.ru/92e75337

155

Du3nYeCKU IPAKTUKYM I10 TEME
"U3ydyenue nzobapHoro mporecca"

https://m.edsoo.ru/2cc45366

156

DuU3NYECKU MPAKTUKYM MO TEME
"U3mepenne yneabHOl
TernoémMkocTu"

https://m.eds00.ru/64769b23

157

DuU3NYECKU MPAKTUKYM MO TEME
"Nzmepenune abcomoTHON
BJIQXKHOCTH BO3J/lyXa U OLIEHKa
Macchl MapoOB B TOMENICHUN"

https://m.edsoo.ru/6518def5

158

DuU3NYECKU MPAKTUKYM MO TEME
"U3ydyeHue npoTekaHus ToOKa B
LIETH, CoJiepxKalel KoHaeHcaTop"

https://m.edsoo.ru/8ab6f191

159

Du3NYEeCKU IPAKTUKYM I10 TEME
"HccnenoBanue cMEIIaHHOTO
COEIMHEHUS PE3UCTOPOB"

https://m.edsoo.ru/689acfde

160

Du3NYEeCKU IPAKTUKYM I10 TEME
"CHATHE BOJNBT-aMIIEPHON
XapaKTepUCTUKU Auoaa"

https://m.edsoo.ru/d12ec827

161

Peseprubiit ypok. O6001IeHNE 1
cUCTeMaTH3alusl 3HaHU 10 TeMe
"Kunematuka"

https://m.edsoo.ru/c1cd6683

162

Peseprubiil ypok. O6001IeHNEe 1
cUCTeMaTH3alusl 3HaHU 10 TeMe
"Inaamuka"

https://m.edsoo.ru/3e83a7a7




163

PesepBHeIil ypok. O600IICHNE 1
CHUCTEMATHU3ALMS 3HAHUN 10 TEME
"CraTuka TBEpioro Tena"

https://m.edsoo.ru/f1dde229

164

PesepBHeIit ypok. O000IICHNE 1
cUCcTeMaTH3alys 3HaHUi 110 TeMe
"3aKOHBI COXpaHEHUsI B MEXaHUKE"

https://m.edsoo.ru/ffffdfb9

165

Peseprubiit ypok. O6001eHNEe 1
cUCTeMaTH3alysl 3HaHU 110 TeMe
"OcHOBBI
MOJIEKYJIIPHOKMHETUYECKOMN
Teopun"

https://m.edsoo.ru/1eb17193

166

Peseprubiit ypok. O6001IeHNE 1
CHCTEMAaTU3alus 3HAHUH 10 TEME
"Tepmonunamuka. TemnnoBbie
MalInHb"

https://m.edsoo.ru/491db95e

167

Peseprubiil ypok. O6001IeHNEe 1
cUCTeMaTH3alHs 3HaHUH 110 TeMe

"ArperaTHble COCTOSIHUS BELLIECTBA.

®dazoBble epexoan”

https://m.edsoo.ru/376bbe7d

168

Peseprubiit ypok. O6001IeHNE 1
cUCTeMaTH3alHs 3HaHUH 110 TeMe
"Dnexrpuueckoe noiue"

https://m.edsoo.ru/a3a31db5

169

PeseprubIil ypok. O6001IeHNE 1
cUCTeMaTH3alusl 3HaHUi 110 TeMe
"IToCTOAHHBIN NEKTPUUECKUN TOK"

https://m.edsoo.ru/dbdb4728

170

PesepBHelit ypok. O600IICHHE 1
CUCTCMaTHU3al s 3HAHUHU 110 TEME
"Toku B pa3nIuyHbIX cpeaax"

https://m.edsoo.ru/e7d639{2




OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

170
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11 KIIACC

KoaunuecTBO 4acoB

DJIeKTPOHHBbIE HU(PPOBHIE

Ne Jara
Tema ypoxa Kontposabubie  IlpakTuueckue oGpa3soBaTelbHbIe
n/n Bcero U3YYCHUSA
padoTsI padoThbI pecypchl
B3anMonencTBrEe MOCTOSHHBIX
1 MATHITOB H MPOBOITHIOB € TOKOM. 1 https://m.edsoo.ru/d726192d
MarnutHoe none. I'umore3a
Awmrnepa
BekTop MarHuTHON MHIYKIIMH.
IT
2 DHHIHIL CYTIep H? S 1 https://m.edsoo.ru/275747de
MAardmuTHBIX ITIOJICHU. .HI/IHI/II/I
MarHUTHOM UHIAYKLIAHU
M
3 AUHHUTHOE TOJIE HPOBOIHITIA © 1 https://m.edsoo.ru/3783fflc
TokoM. OnbIT Dpcrena
A -
4 Cuna Amnepa, e€ nanpassierie 1 1 https://m.edsoo.ru/65427fa
MOJYJIb
5 Pemenne 3amau 1 https://m.edsoo.ru/d41efee2
IT A )
6 PHMCHEHHE 3aiota AmMriepa 1 https://m.edsoo.ru/3b3f7d6a
DNEKTPOU3MEPUTETbHBIC IIPUOOPHI
Cuna JlopeHua, e€ HanpaBiIeHUE U
7 MOy . JIBIDKCHHE 3apsKeHHOI 1 https://m.edsoo.ru/aa8de148
YaCTHIIBI B OJTHOPOTHOM
MAarduTHOM ITOJIE
Pemenne 3amau 1 https://m.edsoo.ru/8c783d83
9 Pa6ota cunsl Jlopennia 1 https://m.edsoo.ru/2bef64d7
10 Pemenne 3amau 1 https://m.edsoo.ru/e517b23e




MaruuTtHoe noJjie B BEIIECTBE.

11 deppoMarHeTUKH, Napa- u https://m.edsoo.ru/2a8cc173
JUaMarHeTHKH
OCHOBHBIC CBOMCTBA

12 deppomarneTrkos. [Ipumenenne https://m.edsoo.ru/bc26694b
dbeppoMarHeTHKOB

13 Penterme sazati no Teme https://m.edsoo.ru/1faac6ab
"MaruautHoe mose"

14 Pemterrie sazatt no TeMe https://m.edsoo.ru/29ctabed
"MaruaurtHoe 1moJje"
SIBneHue 3MeKTPOMArHUTHOM

15 uHaykun. [loTok BexTopa https://m.edsoo.ru/d7679bea
MarHUTHON MHTyKITHH

16 OC unaykumu https://m.edsoo.ru/1b88d334

17 3aKOH DIICKTPOMATHHTHOH https://m.edso00.1u/92685f5b
uHaykuu Gapanes

18 Bitxpenoe seKTpirieckoe nofe. https://m.edsoo.ru/b4a53967
Toxku dyko
OJIC MHAYKIIUU B IBUKYIIUXCS

19 https://m.edsoo.ru/c7d9b182
MPOBOIHUKAX

20 Pemenue 3amau https://m.edsoo.ru/dc7934d1

21 [Ipasuio Jlenna https://m.edsoo.ru/9b41ef5d
NunyktuBHOoCTh. Karymka

22 WHYKTUBHOCTH B IICTIA https://m.edsoo.ru/7c53bb14
MIOCTOSTHHOT'O TOKa

23 Apnerrte camonHAyKIAH. S/C https://m.edsoo.ru/bb32479¢

CaMOMHIYKITUN




24

3H€pI‘I/IH MAarduTHOI'O IIOJIsA
KaTYILIKH C TOKOM.
DJIEKTPOMArHuTHOE MOJe

https://m.edsoo.ru/2f6d1de5

25

Pemenue 3amau

https://m.eds00.ru/e9999345

26

O00011eHNE U CUCTEMATU3ALMS
3HAaHUHU 110 TEME
"OnexkTpoaguHaMuka"

https://m.edsoo.ru/f37ceb6e9

27

KoHnTposnbHas pabota 1mo Teme
"OnexkTpoauHaMuKa"

https://m.edsoo.ru/f622357¢

28

KonebarensHas cucreMa.
CB00OOHBIE KOJIEOAHUS.
Iapmonnueckue KonedaHus

https://m.edsoo.ru/23be4aa2

29

Kunemarnueckoe U TUHAMUYECKOE
ONMCaHue KoJe0aTenbHbIX
IBIKCHUHU

https://m.edsoo.ru/11414644

30

DHEPreTU4ecKoe OMrCcaHue.
BoiBoa muHAMIYECKOTO OMHUCAHUS
rapMOHHYECKHX KOoleOaHul U3 ux
SHEPreTHYECKOro 1
KHHEMATHUYCCKOT'O OITMCAaHUA

https://m.edsoo.ru/78dab8el

31

Ammntyna u dasza koiaedbaHuit

https://m.edsoo.ru/alaccd22

32

[Tepron u yacToTra KoIeOaHMIA.
[Teproa MabIx CBOOOTHBIX
KOJIEOAHHMIM MaTeMaTHYECKOTO
MasTHUKA. [Ieprnox cBOOOIHBIX
KoJIeOaHUH TPY)KUHHOTO MasTHHKA

https://m.edsoo.ru/feff9e52




33

3aryxaromue KoieOaHus.
BriHyxeHHbIe KOJICOaHus.
Pe3onanc

https://m.edsoo.ru/718e4134

34

ABTOKOJICOaHUSA

https://m.edsoo.ru/al3b26a7

35

Pemmenue 3agau

https://m.edsoo.ru/fabe4773

36

VYpok-koHpepeHuus
"MexaHnyeckue KoyiebaHus B
MY3bIKaJIbHBIX HHCTpYMEHTAX"

https://m.edsoo.ru/2315377b

37

O000I11IeHNE U CUCTEMATH3ALUS
3HAHUHU 110 TeMe "MexaHnndeckKue
KoJiebanus"

https://m.edsoo.ru/c95a653a

38

DNeKTPOMarHUTHBIC KOJICOAHHS.
KonebarenbHbIi KOHTYD

https://m.edsoo.ru/9de437bf

39

®opmyna Tomcona. Cs3b
aMIUTUTY/IBI 3apsiia KOHACHCATOpa
C aMIUTUTYIOM CUJIBI TOKA B
KOJIe0aTeIbHOM KOHTYpE

https://m.edsoo.ru/37e9197¢c

40

3aKOH COXpaHEHHUS YHEPTHUH B
ujealbHOM KoJieOaTeTbHOM
KOHTYpe

https://m.edsoo.ru/7e7b565a

41

3aryxarlue IeKTPOMarHuTHbIE
KosiebaHus. BeiHyKIeHHbIE
JJIEKTPOMAarHUTHBIE KOJIeOaHHs

https://m.edsoo.ru/9add67db

42

IIepemennslii TOK. Pe3uctop u
KOHJIEHCATOP B LIETIH [IEPEMEHHOI0
TOKa

https://m.edsoo.ru/7db57a72

43

KaTymKa HHAYKTHBHOCTH B LIICTIN
IEPEMEHHOTO TOKa

https://m.edsoo.ru/e922e141




3akoH OMa AJ1s1 DJIEKTpUYECKON

44 https://m.edsoo.ru/l1dc56alf
IIETH TIEPEMEHHOTO TOKa
MomHOCTbh IEPEMEHHOI0 TOKA.

45 itﬁ:g;giiiiiﬁizjwmmee https://m.edsoo.ru/ddab957f
HaIpsDKEHUS

46 Pe3onanc B anekTpuyecKoi 1enu https://m.edsoo.ru/bel58ffc

47 Pemenue 3amau https://m.edsoo.ru/cf7c45cl
Wneansublif TpanchopmaTop.

48 Hpom3ozetso, nepeniata . https://m.edsoo.ru/9ae7b7d6
noTpeOIeHUE FJICKTPUICCKOM
SHEPTUU
OKOJIOTUYECKUE PUCKHU IIPU
MIPOM3BOJICTBE IICKTPOIHEPTHH.

49 Kynbrypa ucnons3oBaHus https://m.edsoo.ru/9f737d7e
9JIEKTPOIHEPTHU B TIOBCEIHEBHOM
YKU3HU

50 Pemenue 3amau https://m.edsoo.ru/883d6693

51 Pemenue 3amau https://m.edsoo.ru/f9a9d849
O06o01IeHre U CUCTeMAaTH3aINs

52 3HAHWU IO TeMe https://m.edsoo.ru/e9936e87
"DeKTpoMarHuTHeIE KoeOanus"
MexaHu4ecKue BOJTHBI.

53 XapaKkTepUCTUKN MEXaHHMYECKUX https://m.edsoo.ru/6a4b4a22
BOJIH

54 CBoiicTBa MEXaHMYECKUX BOJIH https://m.edsoo.ru/d286ca54

55 3ByK. XapaKTepUCTUKH 3BYKa https://m.edsoo.ru/ee4112c2




56

Wnopa3Byk u ynbTpa3BykK.
[IlymoBoe 3arpsisHEHHE
OKpYKaloIleil Cpeabl

https://m.edso0o0.ru/57849551

57

Pemenue 3amau

https://m.eds00.ru/9494735f

58

ONeKTPOMarHUTHBIE BOJHBI.
W3nyueHune 31eKTpOMarHuTHBIX
BOJIH

https://m.edsoo.ru/95e5e8fc

59

DHeprus 31eKTPOMarHUTHBIX BOJIH.

CBoMCTBa 3JIEKTPOMArHUTHBIX
BOJIH

https://m.edsoo.ru/a678b211

60

[IIxana >1€KTPOMarHUTHBIX BOJIH.
IIpuMeHeHue 2eKTPOMarHu THBIX
BOJIH B TEXHUKE U OBITY

https://m.edsoo.ru/blc7ec5d

61

[IpuHIMUIIBI pagOCBA3U U
TCICBUACHUSA. Pa;monoxauml.
DIIEKTPOMarHUTHOE 3arps3HEHUE
OKpYKarOILEH Cpeabl

https://m.edsoo.ru/c7111d5¢

62

KontponsHast pabora o teme
"KonebGanus 1 BOTHBI"

https://m.edsoo.ru/4al3d478

63

Cgert. 3aKOH MPSIMOJIMHEHHOTO
pacnpocTpaHeHus CBETa

https://m.edsoo.ru/ba296896

64

Pemenue 3ana4u Ha npuMeHEHUE
3aKOHA NPSIMOJIMHENHOTO
pacnpocTpaHeHus CBETa

https://m.edsoo.ru/f44c485¢

65

Otpaxenue csera. [lnockoe
3epkaino. Chepuueckoe 3epKao

https://m.edsoo.ru/c288a5b5

66

[Ipenomnenue cpera.
AOCOIIOTHBII U OTHOCUTEILHBIA

https://m.edsoo.ru/583142d3




nokasatesnb npenomienus. [lonHoe
BHYTpPEHHEE OTpa’KEeHUE.
[IpenenpHbIN yrod MoJIHOTO
BHYTPEHHETO OTPaKEHUS

Pemenue 3ana4u Ha npuMeHEHUE

67 3aKOHOB OTPAKCHUS U https://m.edsoo.ru/14636¢9b
TPEIOMIICHUS CBETa
Xonx nydent B mpusMe. Jucrnepeust

68 cBeta. CJIOXKHBIN cocTaB 0eoro https://m.edsoo.ru/182d32ee
cBerta. IIger

69 Jlnsit. GoKycHOE paccTosHHe i https://m.edsoo.ru/8c7¢9337
ONITUYECKAast CHJIA JINH3BI
[TocTpoenune n3o0paxeHuit B

70 JUH3aX U UX CUCTEMaX. https://m.edsoo.ru/c3f324ce
YBenudyeHue JuH3bI
Pemenue 3agau Ha mocTpoeHue

71 U300pakeHHA, TIOTY4aeMBbIX C https://m.edsoo.ru/d67c1148
TIOMOIIIBIO JINH3

72 I'ma3 kak ontuyeckas cucrema https://m.edsoo.ru/8d2dea84
Pemenue 3anau. [Ipenenst

73 MIPUMEHUMOCTH T€OMETPHUIECCKOMN https://m.edsoo.ru/1d79¢cd32
OTITUKHU

74 (CKOpOCTB CBETA H METO/LbI e https://m.edsoo.ru/1c¢94484c¢
U3MEPEHUS

75 Jucnepcus ceeta https://m.edsoo.ru/178d9676

76 WNurepdepentus ceera https://m.edsoo.ru/c6611a7d




KorepeHnTHble HCTOYHUKH.

77 VYcnoBusa HaOIHOIEHUS https://m.edso00.ru/d87761f67
MaKCHMYMOB U MUHUMYMOB

78 Pemenue 3amau https://m.edsoo.ru/c9dfcfal

79 [Ipumenenue naTephepeHITuN https://m.edsoo.ru/lefa64cf

80 Hudpakmus ceTa https://m.edsoo.ru/2a48a5e7
JudpakimonHas pemeérka.

81 YcnoBue HaOMIOIEHUS TJIABHBIX https://m.edsoo.ru/b37dlec?
MaKCUMYMOB

82 Pemenue 3amau https://m.edsoo.ru/b193f19d

83 Egiﬁg :I::I?;ZLC;EEOBHX BO: https://m.edsoo.ru/Sbceld95

84 Pemenue 3amau https://m.edsoo.ru/bbc11178

85 CBETOBBIC SBJIICHHS B IPUPOIE https://m.edsoo.ru/56d84bb5

86 ;iiig?::eigngzz:faum https://m.edsoo.ru/82697d84

87 58111;?(2?% padora 1o Teme https://m.edsoo.ru/ec59¢415
['paHUIBI TPUMEHUMOCTH

88 :ﬁ:ﬁgj;;iii:;;?ﬁg;{ii?HH https://m.edsoo.ru/2266a9¢8
OTHOCHUTEIIbHOCTH

89 if;g;:;i;gj:;aﬂwon reopu https://m.edsoo.ru/c79dalc4
[IpocTpaHcTBEHHO-BpEMEHHOM

90 uHTepBal. [IpeobpazoBanus https://m.edsoo.ru/65f1eff3

JlopeHna. ¥YcnoBue NpU4NHHOCTH.




OTHOCHTEIBHOCTD
OJIHOBPEMEHHOCTH. 3aMe IJICHHE
BPEMCHH U COKPAIICHUE JITTHHBI

OHeprus U UMIYJbC

91 peNATHBHCTCKOM HACTHIIE https://m.edsoo.ru/1d1c94f3
CB43b Macchl C SJHEPTrUeu u

92 HUMITYJIBCOM PETSITUBUCTCKOM https://m.edsoo.ru/59f443c4
YaCTULIBI. DHEPIHsl TOKOS

93 PaBHOBeCHOE TETIIOBOE U3ITyUYCHUE https://m.edsoo.ru/4eeab85c

94 3akoH cMernienus Bura https://m.edsoo.ru/elee6abb

95 gz)l;(c);e;a M. Ilnarika 0 KBanTax. https://m.edsoo.ru/8da3efb3

96 DHeprust 1 UMITYJIbC OTOHA https://m.edsoo.ru/faf3f546

97 Porospdexr. Ombrrer A. T https://m.edsoo.ru/d3b57d7¢
CronetoBa. 3akoHbl poTorddexTa
YpaBHeHue DUHIITEHA 115

98 dotoaddekra. "Kpacnas rpanuma" https://m.edsoo.ru/bca25d3c
dororddekra

99 Aannerue ceera. Ombrret I1. H. https://m.edso00.ru/9139¢8d6
JleOeneBa

100 BoHOBBIE CBOCTBA YaCTHII https://m.edsoo.ru/22dc465f
Bounbl ne bpoiina. [[inmuHa BoJHbBI

101 e bpofins 1 pasmepe! o?nacm https://m.edsoo.ru/f98b63b9
JIOKaJIM3all1 ABHUXKXYIICUCA
YaCTHUIIBI

102 Kopriycicyatsptio-soiHoBoit https://m.edsoo.ru/2bbe2ce4

TyaJTu3M




Judpakius 3JeKTpOHOB Ha

103 https://m.edsoo.ru/7123ee6b
KpHCTauiax
Crienuduika u3mMepeHuii B

104 Mukpomupe. COOTHOIIEHUS https://m.edsoo.ru/25ed1158
HeonpenenéuHoctei ['elizendepra

105 Pemenne rpadudeckux 3amad https://m.edso0.1ru/2526925¢

106 Pemenune pacuéTHpIxX 3a1a4 https://m.edsoo0.1u/2491927¢
KontponsHas pabora mo Temam:

107 "Ocuossl CTO", "KoprmyckynspHo- https://m.edsoo.ru/9b44f6cf
BOJIHOBOM Jyanu3m"
OMnBITHI IO UCCIIETOBAaHHIO

108 ctpoenus atoma. [1manerapnaas https://m.edsoo.ru/a7ad8e6c
Mojiesb atoma Pesepdopaa

109 [Toctrynatel bopa https://m.edsoo.ru/e6ab4282

110 Bt eniekrpos. Criektp yposiieit https://m.edsoo.ru/f2ebbf7d
SHEpPruy aToMa BOAOPOAA

jp  CTOHTAHHOE M BLIyXICHHOS https://m.eds00.ru/95859134
U3JTy4EeHUE CBETa

112 Jlazep https://m.edsoo.ru/3eea94ef
Hyxnonnas mozens sanpa

113 Peiisenbepra-Msancrio. 3apsa i https://m.edsoo.ru/14b36343
MaccoBO€ 4UCIIO sapa. M30Tomsl.
PagnoakTuBHOCTE
3aKOH paJIMOAaKTUBHOIO pacnaja.
CBolicTBa HOHU3UPYIOLIETO

114 u3ny4yeHus. Bnusnue https://m.edsoo.ru/1decd299

PAAUOAKTUBHOCTHU HA KHUBBIC
opranu3msl. [lozumerpus




115

OHeprus cBA3U HYKJIOHOB B SIpE.
Snepnbie cunbl. Jledekt Macch
anapa. SlnepHsie peakuun. SnepHeie
peaktopsl. [IpobraemMbr
YIPABISIEMOTO TEPMOSIIEPHOTO
CHHTE3a. DKOJIOTUYCCKHUE aCIICKThI
pa3BUTHUSA AIEPHOU DHEPreTUKU

https://m.edsoo.ru/3736a9da

116

MeToibl perucTpanuu u
HCCJICIOBAHMS DJIEMEHTAPHBIX
yacTul. OyHIaMEHTAIBHBIE
B3auMoeucTBus. bapuonsl,
ME30HBI U JIENTOHBI.
[IpencraBnenue o CtangapTHOM
Mozenu. KBapk-rirooHHas Mozienb
aZpOHOB

https://m.edsoo.ru/e44{761d

117

®du3suka 3a npegenamu
CranpaptHoit monenu. Témuas
MaTepus U TEMHas SHEPIHUs.
EnuncTBO (hmznyeckoit KapTHHBI
Mupa

https://m.edsoo.ru/35bb53d5

118

Oransl pa3BUTUS ACTPOHOMUH.
3HaueHue aCTPOHOMUU

https://m.edsoo.ru/423783¢cb

119

[TprMeHUMOCTh 3aKOHOB (PU3UKU
JUIsL 0OBbSCHEHUSI TPUPOJIBI

KOCMHUYECKHX 00BEKTOB. MeTo bl
aCTPOHOMUYECKUX UCCIETOBAHUI

https://m.edsoo.ru/81d38a33

120

CoBpeMEHHbBIE ONITHYECKUE
TEJIECKOIIbI, PaAHOTENIECKOIIbI,
BHeaTMoc(]epHast aCTpOHOMHUS

https://m.edsoo.ru/46d173d5




121

Bun 38é3nnoro Heba. Co3Be3aus,
SIPKUE 3BE3IbI, IJIAHETHI, KX
BHJIIMOE JIBHKEHUE

https://m.edsoo.ru/18f19aal

122

Conneunas cucteMa. CoJHIIE.
CoiHeuHast akTUBHOCTb. VICTOUHMK
sHepruu CosiHLa U 3BE3]

https://m.edsoo.ru/9falfd12

123

3BE3bI, X OCHOBHEIC
XapakTepucTuku. /luarpamMmma
"CHeKTpaJIbHBIN KJ1acc —
CBETUMOCTB"

https://m.edsoo.ru/f9cf5{9¢

124

3Be3 bl IIaBHOU
[IOCIEI0BATEILHOCTH

https://m.edsoo.ru/d6bc6679

125

BuyTtpennee crpoeHue 3BE3/.
CoBpeMEHHbIE MPEICTABICHUS O
MPOUCXOXKICHUU Y SBOJIIOIIUU
CouHIta ¥ 386311, DTamnkl )KU3HU
3BE3N

https://m.edsoo.ru/dd8d1158

126

Mueunsiii [IyTe — Haia
I'amaxkTuka. TUIIEI rajJakTHK.
UEpHbIe ABIPHI B sApax TaTaKTHK

https://m.edsoo.ru/4a74c5e4

127

Bcenennas. Paciumupenue
Bcenennoii. 3akon Xa06ma.
Teopust bosbiioro B3peIBa.
PenukroBoe nznydyeHue

https://m.eds00.ru/18796396

128

MacmtaOHast cTpykTypa
Bcenennoit. MeraranakTuka

https://m.edsoo.ru/168edd8a

129

Hepeménnsie mpobiiemsl
ACTPOHOMHH

https://m.edsoo.ru/b41cdfcb
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Du3NYeCKU IPAKTUKYM I10 TEME
"NccneqoBanue MarHATHOTO ITOJIA
MMOCTOSTHHBIX MarHuTOB"

https://m.edsoo.ru/75a7a2c9

131

Du3NYEeCKU IPAKTUKYM I10 TEME
"N3mepenue cuiibl AMmepa"

https://m.edsoo.ru/9el1bd76a

132

DuU3NYECKUH MPAKTUKYM MO TEME
"UccneqoBaHue ABJICHUS
3JIEKTPOMArHUTHOM MHIYKIUU"

https://m.edsoo.ru/ee77273b

133

DuU3NYECKUH MPAKTUKYM MO TEME
"UccneqoBaHue ABJICHUS
CaMOUHIYKIIUH"

https://m.edsoo.ru/2827a51f

134

Du3NYEeCKU IPAKTUKYM I10 TEME
"N3mepenue neproja CBOOOTHBIX
KoJie0aHUM HUTSIHOTO U
MPY>KUHHOT'O MasiTHUKOB"

https://m.edsoo.ru/eadcb66b

135

Du3HYEeCKU IPAKTUKYM I10 TEME
"IIpeoOpa3oBaHue YHEPTUU B
MPY>KUHHOM MasiTHUKeE"

https://m.edsoo.ru/431cd176

136

Du3HYEeCKU IPAKTUKYM I10 TEME
"UccnenoBanue nepeMeHHOTO TOKa
yepes3 M0CIIEI0BaTENbHO
COEIMHEHHBIE KOHJEHCATOP,
KaTyIIKy U pe3uctop"

https://m.edsoo.ru/b73e4d17

137

Du3NYEeCKU IPAKTUKYM I10 TEME
"N3y4yeHne napameTpoB 3ByKOBOU
BOJIHBI"

https://m.edsoo.ru/691384a8
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Du3NYeCKU IPAKTUKYM I10 TEME
"U3mepenue nmokazaresst
npeaomMIIeHus cTeka"

https://m.edsoo.ru/2e593222

139

Du3NYEeCKU IPAKTUKYM I10 TEME
"U3mepenne GoKyCcHOTO
PacCTOSIHUS PacCENBAIOIIUX JINH3"

https://m.edsoo.ru/924e6fcd

140

DuU3NYECKU MPAKTUKYM MO TEME
"Habmonenue nudpakuuu,
uHTEp(EPEHITNH U TTOJIIPU3ALUU
ceera"

https://m.edsoo.ru/2edf1532

141

DuU3nYECKU MPAKTUKYM MO TEME
"OnpeneneHnue UMITYJIbCa U
SHEPI'UM PENSTUBUCTCKUX YaCTHUII
(o ¢ororpadusim TpexoB
3apsHKEHHBIX YaCTHUIl B MATHUTHOM
nosie)"

https://m.edsoo.ru/49a47931

142

DuU3NYECKU MPAKTUKYM MO TEME
"N3mepenue nocrosiHHou Ilnanka
Ha OCHOBE HMCCJIEI0BAaHUs

dorordpdexra”

https://m.edsoo.ru/7c4ac65a

143

DuU3nYECKU MPAKTUKYM MO TEME
"UccnenoBanue cnekrpa
pa3peKEHHOT0 aTOMapHOIO
BOJIOpOJia U U3MEPEHUE
noctosiHHOM Punbepra"

https://m.edsoo.ru/9a5ad443

144

DuU3nYECKU MPAKTUKYM MO TEME
"HccnenoBanue paguoakTHBHOIO
¢dboHa ¢ UCTIOTB30BAHUEM
no3umerpa'

https://m.edsoo.ru/c3546d{7




145

Du3NYeCKU IPAKTUKYM I10 TEME

"HaGnronenus B Teneckorn JIyHsl,

MJIAHET, TYMAHHOCTEHN U 3BE3IHBIX
CKOILIeHHIT"

https://m.edsoo.ru/c5aa4d91

146

O0o001IcHNE U CHCTEMAaTHU3aLINS
3HaHuil. Ponb ¢pusuku u
aCTPOHOMHUHU B IKOHOMHYECKOMH,
TEXHOJIOTHYSCKOM, COIMATLHON 1
ATUYECKOH chepax NesITeIbHOCTH
yeJioBeKa

https://m.edsoo.ru/242b2fbf

147

O06o01IeHre U CUCTeMAaTH3aINs
3HaHui. Posb 1 MecTo pu3nku u
aCTPOHOMHUHU B COBPEMEHHOM
Hay4YHOUN KapTHHE MHUpa

https://m.eds00.ru/3934b363

148

O06o0011eHNEe U CUCTeMAaTU3aIUS
3HaHuil. Posb ¢pusnydeckoit Teopun
B ()OPMHUPOBAHUY TIPEICTABICHUIN
0 ¢pU3NUYECKO KapTHHE MHPA,
MecTO (pH3MUECKOI KapTUHBI MUpa
B 00IIIEM psITy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEACTABICHUI O IPUPOJE

https://m.edsoo.ru/fddf45cc

149

O00011eHNEe U CUCTEMATU3ALMS
sgaguii mo teme "Kunematuka"

https://m.edsoo.ru/c97d63fe

150

O000I11IeHNE U CUCTEMATH3AIUS
3gauni 1o teMe "Kunemarnka"

https://m.edsoo.ru/f8161b28

151

O06o01IeHre U CUCTeMAaTH3aINS
3HaHu# 1o teme "JluHamuka"

https://m.edsoo.ru/eelbbac5
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O000I1IIeHNE U CUCTEMATH3ALUS
3gaguii mo treMe "CraTuka
TBEpAOro Tena"

https://m.edso0o0.ru/766e8779

153

O000I11IeHNE U CUCTEMATH3AIUS
3HAHUHU 110 TeME "3aKOHBI
COXpaHEHHUs B MEXaHHUKeE"

https://m.edsoo.ru/fd1e3757

154

O00011eHNE U CUCTEMATU3ALMS
3HaHu# 1o TeMe "OCHOBEI
MOJIEKYJIIPHO-KUHETUYECKOU
Teopun"

https://m.edsoo.ru/444d7efc

155

O00011eHNEe U CUCTEMATU3ALMS

3HaHU 1o Teme "TepMoIMHaMuUKa.

TenmoBeie MamuHbBL"

https://m.edsoo.ru/4fab4918

156

O00011eHNE U CUCTEMATU3ALMS
3HaHUU 1O TeMe "ArperaTHble
cocTosgHus BelecTa. Pa3oBbIe
nepexomsr"

https://m.edsoo.ru/14be658b

157

O00011eHNEe U CUCTEMATU3ALMS
3HAHUU MO TeMe "DIIEKTpUIECKoe
mmone"

https://m.edsoo.ru/f567dc5a

158

O000I11IeHNE U CUCTEMATH3ALIUS
3Hauni 110 TeMe "[1oCTOSHHBIN
AIEKTPUYECKUM TOK"

https://m.edsoo.ru/7e272{df

159

O000I11IeHIE U CUCTEMATHU3ALIUS
3gauni 1o teMe "Toku B
pa3IuyYHbIX cpenax”

https://m.edsoo.ru/faa49294




160

O00011eHUE U CUCTEMATU3ALMS
3HaHUuH Mo TeMe "MarauTHoe
noie"

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

161

PesepBHelit ypok. O000IICHNE U
CHCTEMATU3aLIMS 3HAHUH 10 TEME
"DneKTpoMarHuTHas UHIyKIus"

https://m.edsoo.ru/ba378369

162

PeseprubIil ypok. O6001IeHNE 1
CHCTEMATU3ALMS 3HAHUH 10 TEME
"Mexanndeckue koaeoanusa"

https://m.edsoo.ru/91df3d3c

163

PeseprubIil ypok. O6001IeHNE 1
cUCTeMaTH3alusl 3HaHUi 110 TeMe
"DreKTpoMarHuTHeIE KoeOanus"

https://m.edsoo.ru/e7b32e21

164

Peseprubiit ypok. O6001IeHNE 1
cUCTeMaTH3allusl 3HaHUi 110 TeMe
"MexaHu4ecKkue u
3JIEKTPOMAarHUTHBIE BOJHBI"

https://m.edsoo.ru/ef9a92{4

165

PesepBHelit ypok. O600IICHNE 1
cUCTeMaTH3alHs 3HaHUH 110 TeMe
"Ontuka"

https://m.edso00.ru/14856¢85

166

PesepBHeIit ypok. O000IICHNE 1
cucreMaru3anus 3HAHUHU 110 TEME
"OcnoBbl CTO"

https://m.edsoo.ru/b2{c983¢c

167

PeseprubIil ypok. O6001IeHNE 1
cUCTeMaTu3alysl 3HaHU 110 TeMe
"KopmyckysipHO-BOIHOBOM
nyanu3m"

https://m.edsoo.ru/7c¢82f197




168

PesepBHeIit ypok. O000IICHNE 1
cUCTeMaTH3alHs 3HaHUH 110 TeMe
"®u3uka aroma"

https://m.edsoo.ru/daf28al19

169

PesepBHelit ypok. O000IICHNE U
CUCTEeMaTH3aI¥sl 3HAHUH 110 TeMe
"®u3rKa aTOMHOTO SApa U
3JIEMEHTAPHBIX YACTHUIL"

https://m.edsoo.ru/96al1662¢

170

PesepBHeIil ypok. O000IICHNE 1
CHCTeMaTH3allns 3HAHUH 10 TeMe
"JneMeHTsl acTpoduzuku”

https://m.edsoo.ru/616184a8

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME
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MMPOBEPSIEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHMSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOI'PAMMBI10 KJIACC

Koxa
MPoBepPsIEMOr0
pe3yJbTara

10.1

IIpoBepsiemble npeIMeTHBIE Pe3yJabTATHI 0CBOCHHS] OCHOBHOM
00pa3oBaTeJbHOM MPOrPaMMBbI CpeHero 001ero 00pa3oBaHus

JleMOHCTpHpOBATh HA IPUMEPAX POJIb U MECTO (PU3UKU B POPMUPOBAHUH
COBPEMEHHOM Hay4YHOU KapTUHBI MUPA, B PA3BUTUN COBPEMEHHOU TEXHUKU
Y TEXHOJIOTUH, B IPAKTUYECKON JEATEIBbHOCTH JIFOIEH

10.2

Y4YuTHIBaTh TPAHULBI TPUMEHEHUS H3YYCHHBIX (U3MUYECKUX MOJETeH:
MaTepuaidbHas TO4YKAa, WHEpIHAbHAs CUCTeMa OTcuéra, aOCOTIOTHO
TBEPAOE TEJIO, UACAIBHBIN Ta3; MOAEIU CTPOECHUS ra30B, KUJIKOCTEH U
TBEPABIX Te€J, TOYECUHBIA DIIEKTPUYECKUN 3aps] — IPU PpELICHUU
dusznyecKkux 3a1a4u

10.3

PacrioznaBate ¢usnyeckue siBieHUs (MPOIECCH) U OOBSICHITH UX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJCKYISIPHO-KUHETUYECKOW TEOPHH
CTPOCHHS  BEIIECTBA W  DJIGKTPOJAWHAMUKH:  PAaBHOMEPHOE W
PaBHOYCKOPEHHOE MPSAMOJIMHEHHOE TBUXKEHHE, CBOOOTHOE MaJleHUE Tell,
JIBI)KEHUE TI0 OKPY)KHOCTH, MHEPIWs, B3auMmojeicTeue tei;, auddysus,
OpOYHOBCKOE IBIYKEHHE, CTPOCHHUE KHUIKOCTEH U TBEPIBIX TEJI, ©3MCHEHUE
00béMa TeNm TpH HarpeBaHUW (OXJIAKICHWH), TEIJIOBOEC pPaBHOBECHE,
UCTIapeHHe, KOHJEHCAIMs, IUIABJICHUE, KPUCTAJUIM3ANMUs, KHUIICHHUE,
BJI&KHOCTh BO3/1yXa, TOBBIIICHHUE ABJICHUS Ta3a MPHU €ro HarpeBaHWH B
3aKpBITOM COCYJE, CBSI3b MEXIYy IapaMeTpaMu COCTOSHUS Ta3a B
U30MPOIECCaxX; AMEKTPU3ALINS TEJ, B3aUMOJICHCTBHIE 3apsIOB

10.4

OnuceiBaTh ~ MEXaHUYECKOE  JBH)KEHUE, HCHOJIb3ysd  (DU3HUYECKHE
BEIIMYUHBI: KOOPAMHATA, IyTh, IEPEMEUICHUE, CKOPOCTb, YCKOPECHHE,
Macca Tena, CHila, UMITyJIbC Tella, KHHETUYEeCKasi SJHEPrus, IOTCHIUAJIbHAS
SHEPIuUsi, MEXaHUuecKas padoTa, MeXaHHUEeCKasi MOLTHOCTh; IPU ONUCAHUH
NPaBUWIBHO TPAKTOBATh (PU3MUYECKHUI CMBICI UCTIONIb3yEMBIX BEIHMYUH, UX
0003HAUCHHSI U €IWHUIIBI, HAXOAUTh (POPMYIIbI, CBA3BIBAIOIINE JAHHYIO
(GU3UUECKyI0 BETUUUHY C IPYTUMHU BEIMYHMHAMU

10.5

OnwuceiBaTh M3Y4YEHHBIC TEIUIOBBIC CBOMCTBA TEJN M TEIUIOBBIC SIBJICHUS,
UCTIONB3Ys (pr3nuecKre BeIUYMHBL: JaBJICHHUE ra3a, TeMIepaTypa, CpeaHss
KAHETHYECKasi ~ DHEPrusi  XAaOTHYECKOTO  JBW)KEHUS  MOJICKYI,
CpeIHEKBaJpaTUYHasi CKOPOCTh  MOJIEKYJl, KOJHYECTBO  TEIUIOTHI,
BHYTPEHHSIS dHEPrus, paboTa raza, KOd(QQHUIMEHT MOJIE3HOTO JCHCTBHS
TETIJIOBOTO BUTATEJIS; IPH OMIMCAHUU MPABUIIBHO TPAKTOBATh (PU3MUECKUI
CMBICTT UCTIONIB3YEMBIX BEJIMYHH, UX 0003HAUYEHHS M €AMHUIIBI, HAXOINUTh
(GopMyIIBI, CBA3BIBAIONINE TAHHYIO (U3UYECKYI0 BEIUUUHY C JIPYTUMH
BEJIMYNHAM




10.6

OnucelBaTh  M3YYEHHBIE  IEKTPUYECKHUE CBOMCTBA  BEIECTBA W
AJICKTPUYECKHUE SIBJICHUS (ITPOIIECCHI), UCTIOJIB3YsI (PU3UIECKHE BEIIMUNHBI:
ANEKTPUUECKUHN 3apsijl, DJIEKTPHUYECKOE II0JIe, HANpsHKEHHOCTh IIOJI,
NOTEHIMAJ, pa3HOCTh TOTEHIMAJIOB, IIPH ONHCAHWUU TPABUIBHO
TPAaKTOBaTh  (U3UYECKUH  CMBICI  HCHOJB3YEMBIX  BEIMYUH, WX
0003HAUCHHSI U EMHUIIBL; YKa3bIBaTh (DOPMYJIbI, CBSI3BIBAIOIINE JTAHHYIO
($U3UUECKyI0 BETUUUHY C IPYTHUMHU BEIMYMHAMU

10.7

aHAIM3UPOBaTh  (U3MUECKHE TPOIECChl U SIBICHUSA, HCIOJIb3YS
(dbu3rYecKre 3aKOHBI U TPUHITUIIBI: 3aKOH BCeMUpHOTO Tsarotenus, I, I u
IIT 3akonbl HetoTOHA, 3aKOH COXpAaHEHUSI MEXAaHUYECKOW SHEPrUH, 3aKOH
COXpaHEHUd WMITYJIbCa, I[IPUHIUI CYINEPHO3UIHUA CHJI, MPUHINII
PaBHOIIpaBUA HHCPIHUATIBHBIX CUCTEM OTC‘-IéTa; MOJICKYJISIPHO-
KMHETUYECKYI0 TEOPUIO CTPOCHHSI BEILIECTBA, T'a30BbI€ 3aKOHBI, CBS3b
cpe,uHeﬁ KHHETUYECKOU OHCPIrur TCIJIOBOIO JABMIKCHHUSA MOJICKYII C
aOCOJIIOTHOW TeMIepaTypor, TEpBbI 3aKOH TEPMOIAMHAMUKH; 3aKOH
COXpaHEHHUs NEKTPUUYECKOTO 3apa/a, 3akoH KynoHa; mpu 3ToM pa3nuyaThb
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKEHUE U
yCJIOBHS (TpaHUIlbI, 00JIACTH) TPUMEHUMOCTH

10.8

OOBSICHIATh OCHOBHBIC TPHHIIMIIBI JIEHCTBUS MAaIlUH, MPHOOPOB W
TEXHUYECKUX YCTPOWCTB; pa3inyaTb yCJIOBHS UX O€30MacHOro
WCITOJIb30BaHNs B [IOBCETHEBHOM JKU3HU

10.9

BBINONMHATE SKCHEPUMEHTHI 10 MCCIEIOBAHUIO (DU3MYECKUX SIBICHUN U
IPOIIECCOB C HCHOJIB30BAHUEM NPSMBIX M KOCBEHHBIX H3MEpPEHHIA; MpH
3ToM (QopMmynupoBaTh mnpoOieMy (3agady) M THIOTe3y y4eOHOro
9KCIIEPUMEHTa, COOMPATh YCTAHOBKY M3 MPEUIOKEHHOTO 000pyaOBaHuS,
HPOBOJNTH OTBIT ¥ (POPMYITHPOBATH BHIBO/IBI

10.10

OcymiecTBiIATh NpSMbIe U KOCBEHHBIE U3MEPEHUS (PU3MUECKUX BEIHYHH;
IpU 3TOM BBIOMpATh ONTHUMAJBHBINA CIIOCOO M3MEPEHMS M HCIIOJIb30BaTh
U3BECTHBIE METO/bI OLIEHKH IIOTPEIIHOCTEN U3MEPEHUI

10.11

HccrenoBaTh 3aBUCUMOCTH MEXAY (DHU3UYECKUMH BEIHYUHAMH  C
UCTIOJIb30BAaHUEM TIPSAMBIX HW3MEpPEHUil; TpU ITOM KOHCTPYHPOBATH
YCTaHOBKY, (PUKCUpOBATh pe3yNbTaThl MOJYYEHHOW 3aBHCHMOCTH
bu3MYECKUX BENWYUH B BHUJE TAOMUI] U TrpaUKOB, NE1aTh BBHIBOJABI TIO
pe3ynbTaTraM UCCIIeIOBAHHUS

10.12

CoGmoaTs npaBuiia 6€30MacHOTO TPy MPH NPOBEICHNHN HCCIICTOBAHUII
B paMKax Y4eOHOro SKCIEPHUMEHTa, Y4eOHO-MCCIEeI0BATEeIbCKOW H
NPOEKTHOM JIEATEIBHOCTHU C HCIIOJIb30BAHUEM H3MEPUTENIBHBIX YCTPOHCTB
U 1a60paTOPHOT0 00OPYIOBAHUS

10.13

Pemate pacuérHbie 3amaud C SBHO 3aJlaHHON (U3HYECKOW MOJECIBIO,
UCTIOJIB3Ys (PH3UYECKHE 3aKOHBI U TPHHIIMITEI; HA OCHOBE aHAJIN3a YCIOBHS
3a/1a4¥ BEIOUpaTh (PU3HUECKYIO MOJCIb, BRIACIATh PU3NUECKUE BETUIHHBI
u (opmynbl, HEOOXOMUMBIE sl €€ pEIICHUs, MPOBOJUTH PACUETHI H
OIICHUBATh PEAIbHOCTH MOJYYCHHOTO 3HAYCHHS (PU3NUECKON BETUIHHBI




10.14

Pematp KaueCTBEHHbIE 3a/1a4uu: BBICTpanBaTh JIOTUYECKHU
HENPOTUBOPEUHMBYIO IIEMIOYKY PACCYXIECHUU C OMOpPOH Ha H3y4EHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKHE SBICHUS

10.15

Hcnonp3oBath mpu  pemieHUM — y4yeOHBIX  3ajjad  COBPEMEHHBIC
UHQOPMALIMOHHbIE TEXHOJOTHMM JJIS TOHCKa, CTPYKTYpPHUPOBaHUS,
UHTEpHpETallud M TPEACTaBICHUs Y4eOHOH M HayYHO-IOMYJSPHOM
UHpOpMaLMY, MOJYYEHHOM W3 pa3lIM4yHBbIX HCTOYHUKOB; KPUTHUYECKH
aHAJIM3UPOBATh M0JIy4aeMylo HH()OpMaLUIO

10.16

[IpuBoauTh TpUMEpPHI BKJIAAA POCCHUCKUX M 3apyOeKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKU, 00BSICHEHHE MPOLIECCOB OKPYKAIOIIET0 MUPA,
B Pa3BUTHE TEXHUKU U TEXHOJIOTUI

10.17

Hcnonb30BaTh TEOPETUYECKHE 3HAHUS 110 (DH3HKE B TIOBCEIHEBHOM )KU3HU
s obecneueHust 0€30MAacCHOCTH TpH  OOpalleHuH ¢ mpudopamMu U
TEXHHYECKHMHU YCTPOUCTBAMHU, JUISI COXPAHECHUS 30POBbS U COOIIOJCHUS
HOPM KOJIOTUYECKOTO TIOBEICHHS B OKPYKAIOLIeH cpelie

10.18

PaGoTtate B rpymme ¢ BBIIOJTHEHHWEM Pa3IHMYHBIX COIUAIBHBIX pOJICH,
TUTAHUPOBATh PabOTy TPYIIIBI, PAMOHAIBHO PACIPENENATh 00S3aHHOCTH
U TUIaHUPOBATh ACATCIBHOCTH B HCCTAHAAPTHBIX CUTyalUAX, aJICKBATHO
OLICHUBATh BKJIAJ KaXIOI'0 W3 YYAaCTHUKOB TPYIIEI B PEIICHHUE
paccMmarpuBaeMoit mpooIeMbl

11 KIIACC

Koa
MPoBepPsIEMOr0
pe3yJbTara

11.1

IIpoBepsiemble npeIMeTHBIE Pe3yabTAThI 0CBOCHHS] OCHOBHOM
0o0pa3oBaTeJbHOM MPOrPaMMBbI CpeiHero 001ero 00pa3oBaHus

JleMOHCTpHpOBaTh Ha IpUMEPaX POJib U MECTO GU3HUKH B (POPMHUPOBAHHUH
COBPEMEHHOM Hay4YHOU KapTUHBI MUPA, B PA3BUTUH COBPEMEHHON TEXHUKU
U TEXHOJIOTMHM, B MPAKTUYECKON NEATENBHOCTU JIFOAEH, LIEJIOCTHOCTh U
€MHCTBO (DM3UYECKON KapTHHBI MUPa

11.2

Y4uTBIBaTh TpaHUIBl NPUMEHEHUS H3YYEHHBIX (PU3UYECKUX MOJeneil:
TOYEUYHBIN JJIEKTPUYECKUN 3apsn, sAIepHas MOJEIb aToMa, HYKJIOHHAs
MO/JIEJIb aTOMHOT'O Si/ipa MPH peleHN: (pru3ndeckux 3aaay

11.3

Pacno3naBate (usmdeckue sBiIeHUs (TPOIECCh) U OOBACHATH HMX Ha
OCHOBE 3aKOHOB AJICKTPOJIMHAMUKH M KBAHTOBOW (DM3HUKH: DIIEKTPUIECKASI
MMpOBOANMOCTD, TCILUIOBOC, CBETOBOC, XUMHUYCCKOC, MArHUTHOC ,Z[GI>'ICTBI/I$I
TOKa, B3aHMOﬂeﬁCTBHC MarduToB, QJICKTpOMAarHuTHas HWHAYKIHA,
HeﬁCTBHC MAarHuMTHOTIO I1OJI1 Ha TPOBOAHHK C TOKOM U [[BPDKyIJ.[PIfIC?I 3apsan,
AJIEKTPOMAarHUTHBIE KOJIeOaHuUs U BOJHBI, MPSIMOJIMHEITHOE
pacmpocTpaHeHHe CBeTa, OTPAXKCHHE, NPEIOMIICHHE, HHTep(epeHIns,
TUQpaKIus | TOJISPU3AIUS CBETa, UCIIEPCHs CBETa, POTOIICKTPHUUCCKUI




addekt (poTodrddexT), cBeToBOE AaBIEeHNE, BOSBHUKHOBEHUE TMHEIYATOTO
CIEeKTpa  aTroMa  BOJOPO/a, CCTECTBEHHAas W HCKYCCTBEHHAs
paTuOaKTHBHOCTh

11.4

OHI/ICBIBaTI: HN3YUCHHBIC CBOWCTBA BCIIECTBa (BJIGKTpI/I‘-IGCKI/IC, MAar"dumTHBIC,
ONTUYECKUE, DJIEKTPUUECKYI0 IPOBOJAMMOCTh pA3JIUYHBIX Cpel) H
DIIGKTPOMArHUTHBIC SBICHUSA (TPOIECCHI), WCHONB3Ys (hU3UUECKHe
BEIIMYMHBI:  DJICKTPUUECKUH  3apsll, CHJa TOKa, JJICKTPUIECKOE
HaIpsDKEHUE, AJICKTPUYECKOE COMPOTUBIECHUE, Pa3HOCTh IMOTEHIIMAJIOB,
OJIC, pabora TOKa, MHIYKIIMS MarHUTHOTO TOJs, cuia Amriepa, cujia
JlopeHnia, WHAYKTUBHOCTh KATYIIKH, SHEPrUs OSJIEKTPUUYECKOTO U
MarHUTHOTO TOJICH, Mepuoa M YacToTa KojeOaHWil B KoJIeOaTeIbHOM
KOHTYpe, 3apsii M CHIa TOKa B TPOLECCE€ TapMOHHYECKUX
DIIGKTPOMArHUTHBIX KoJeOaHUU, (OKYCHOE pPACCTOSIHHE W ONTHYECKas
CHJIA JIMH3BI;, TIPH OMMCAHUM MPABHIBHO TPAKTOBATh (DU3UYECKUNA CMBICI
WCIIOJIB3YEMBIX BEJIMYHMH, WX OO0O3HAYEHUS W CIUHMIIBI, YKa3bIBaTh
(bopMyJIBI, CBSI3BIBAIOIINE JTAHHYIO (DU3WYECKYIO BEIMYHUHY C JIPYTUMH
BEJIMYMHAMU

11.5

OnwuchiBaTh M3y4YCHHBIC KBAHTOBBIC SIBIICHHS W TPOIECCHI, HCIOJb3YS
(Gu3uUecKue BEIMYUHBI: CKOPOCTh JJICKTPOMArHUTHBIX BOJIH, JIJIMHA
BOJHBI M 4YacTOTa CBETa, JHEPrUsl W UMIOYJIbC (OTOHA, mMEepuos
HoJTypacraja, SHEprus CBA3M aTOMHBIX sIIEp; MPH OMHMCAHUU TPABHIBHO
TPAaKTOBaTh  (PU3UYECKUH  CMBICI  HUCIOJB3YeMBIX  BEIMYHMH, HX
0003HaYEHHs U CAMHHIIBI;, YKa3bIBaTh (DOPMYIIbI, CBSI3BIBAIOIINE JTAHHYIO
(Gu3MYECKYIO BEIMYUHY C IPYTHMU BEIUYWHAMH, BBIYUCIATH 3HAYCHHUEC
(bu3HYECKOI BETUINHBI

11.6

AHanu3upoBath (U3MYECKHE TPOIECCHl M SABJICHUS, HCIONb3Ys
¢usznyeckue  3aKOHbBI M NpUHOMNBL:  3akoH  OMa,  3aKOHBI
MOCIIE0BATENBHOIO U MapajuIeIbHOTO COeIMHEHHUSI TPOBOAHUKOB, 3aKOH
Jxoyns — JleHua, 3aKOH DJIEKTPOMAarHUTHOM HWHIYKLUHU, 3aKOH
NPSMOJIMHEHHOTO PAaCHpPOCTPAHEHHUsI CBETa, 3aKOHBI OTPAaXXCHHs CBETa,
3aKOHBI TIPEJIOMJICHHSI CBETa, ypaBHeHHE DUHIITEHHA 11 PoTodddekra,
3aKOH COXpPaHEHMs SHEPruM, 3aKOH COXpaHEHHsS HMIYJIbCa, 3aKOH
COXpaHEHMs DJIEKTPUUECKOIo 3apsia, 3aKOH COXPAHEHHS MacCOBOIO
ymcia, noctynarsl bopa, 3akOH paAMOaKTHBHOTO pacmaja; MpU 3TOM
pasznuyaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA, €ro MaTeMaTHyecKoe
BBIPOKECHHUE U YCIIOBHS (TPaHUIIbI, 001aCTH) MPUMEHUMOCTH

11.7

OHpeI[eHSITB HampaBJICHUC BCKTOpPa HWHAYKIUKA MArHUTHOI'O  ITOJIA
MPOBOJHUKA C TOKOM, CHJIbI AMIiepa u cwiibl JlopeHna

11.8

Crtpouth M ONMHCHIBATH H300paKkEeHUE, CO37aBAEMOE TUIOCKUM 3EPKaJIoM,
TOHKOH JTUH30U

11.9

BBINMONHATE AKCIIEPUMEHTHI 1T0 MCCIICOBAHUIO (DU3NYCCKUX SIBICHUH H
NPOIIECCOB C HCIOJB30BAHUEM NPSMBIX M KOCBEHHBIX H3MEpPEHHIA; MpH
sToM (dopmyaupoBaTh mpoOiemMy (3agady) W THIOTE3y Yy4eOHOTro




HKCIIEPUMEHTA, COOUpaTh YCTAaHOBKY M3 NPEJIOKEHHOTO 000PYAOBaHMUS,
IPOBOJUTH OMBIT U (POPMYITUPOBATH BHIBOBI

11.10

OcymiecTBiIATh NpsSMbIe U KOCBEHHBIE U3MEPEHUS (PU3MUECKUX BEIHYHH;
IpU 3TOM BBIOMpATh ONTHUMAJBHBINA CIIOCOO M3MEPEHMS M HCIIOJIb30BaTh
U3BECTHBIE METO/IbI OLIEHKH IIOTPEIIHOCTEN U3MEPEHUI

11.11

HccnenoBath 3aBUCUMOCTH (DU3MYECKUX BEJIUYUH C HCIOJIb30BAHUEM
MPSIMBIX U3MEPEHUIT; TPU ITOM KOHCTPYHUPOBATh YCTaHOBKY, (PMKCUPOBATh
pe3yNbTaThl TMOJYYEHHON 3aBUCHUMOCTH (PU3WYECKHX BEIHYHMH B BHIC
TaONIUI ¥ TpadUKOB, AETATh BHIBOIBI IO PE3yJIbTaTaM UCCIEIOBAHUS

11.12

CoOmronath npaBuiTa 6€30MacHOTO TPYAa PH MPOBEACHUH UCCIICIOBAHUIA
B paMKax y4eOHOTO OJKCIEPUMEHTa, Y4eOHO-HCCIEIOBATEIbCKON |
MPOCKTHOM JICATEIBEHOCTH C MCIIOJIb30BAHNEM N3MEPHUTEIBHBIX YCTPOHCTB
U JIabOpaTOPHOTO 0OOPYIOBAHUS

11.13

Pemate pacuérHble 3amaud C SBHO 3aJlaHHON (U3HYECKOW MOJECIBIO,
UCIIONB3Ys (PH3NUECKHe 3aKOHBI M IPUHITUITBI, HA OCHOBE aHAIN3a YCIOBUS
3aJ1au BIOUPATh PU3NUECKYIO MOJIEITb, BBIICTATh (PU3MYECKUE BEIIMUNHBI
u GopMynbl, HEOOXOIUMBIE JUIsi €€ pelIeHUs, MPOBOAUTH PACUYETHl H
OILICHUBATH peEUII:HOCTB HOJIy‘-IeHHOFO 3HAYCHUA (1)PI3PI‘-I€CKOﬁ BCJINYMHBI

11.14

Pematp KaueCTBEHHbIE 3a/a4u: BBICTPanBaTh JIOTUYECKH
HENPOTUBOPEUHMBYIO IIEMIOYKY PACCYXKICHUU C OMOpPOH Ha H3y4EHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKHE SBICHUS

11.15

Hcnonp3oBath mpu  pemeHUM  y4yeOHBIX  3ajjad  COBPEMEHHBIC
MH(GOPMALIMOHHBIE TEXHOJIOTUM JJii TOHMCKa, CTPYKTYpPUpPOBaHMUS,
UHTEpIpETallMd U TMPEACTaBICHHUs Y4eOHONH M Hay4YHO-IOMYJISPHOU
uHbOpMallMK, TONYYEHHONH W3 pPa3IMYHbIX HCTOYHUKOB; KPUTHUYECKH
aHAJIM3UPOBATH MOJIydaeMyto HH(OPMALIHIO

11.16

OOBSICHATh TNPUHLMIBI JCHCTBHS MAIIUH, NPUOOPOB M TEXHHUUYECKUX
YCTPOMCTB; pasiuyaTh YCJIOBHS HMX O€30MaCHOTO WCIOJIb30BAaHUS B
IIOBCEIHEBHOM XU3HU

11.17

[IpuBoauTh TpUMEpPHl BKJIAAA POCCHUCKUX M 3apyOeKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE IPOILIECCOB OKPYKAIOIIETO
MUDA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUI

11.18

HMcnonp30BaTh TEOPETUYECKHE 3HAHUS 110 (DH3HKE B TIOBCEIHEBHOM )KU3HU
Ui obecneueHust 0€30MacHOCTH TMpH  OOpalleHuH ¢ mpudopamMu U
TEXHHYECKHMHU YCTPOUCTBAMHU, JUIsI COXPAHECHUS 30POBbS U COOIIOJCHUS
HOPM 3KOJIOTUYECKOTO TIOBE/ICHHS B OKPYKAIOIeH cpelie

11.19

PaGoTtate B rpymme ¢ BBITIOJHEHHWEM Pa3IHYHBIX COIUAIBHBIX pOJICH,
IUTAHUPOBATh PadOTy TPYIIIBI, PAMOHAIBHO paclpeleNiaTh 00s3aHHOCTH
U TUIaHUPOBATh ACATCIBHOCTH B HCCTAHAAPTHBIX CUTyalUAX, aJICKBATHO
OLICHUBATh BKJIAJ KaXIOI'0 W3 YYAaCTHUKOB TPYIIEI B PEIICHHUE
paccMmaTrpuBaeMoit mpooIeMbl




IMPOBEPAEMBIE 9JIEMEHTbBI COAEPKAHUSA

10 KVIACC

Kon Kox npoBepsiemoro

pasaejia 3JIEMEHTA

IIpoBepsiemble 3JIeMEHTbI COIEPKAHUSA

OU3NKA 1 METOIBI HAYYHOI'O [TIO3HAHN A

1.1

®usuka — Hayka o npupojae. Hayunsie mMeTombl
MO3HAHUS OKPYXKaIOIIETO MHUpa. Ponb
JKCIEPUMEHTa U TEOPUH B NPOLIECCE MO3HAHUSA
IPUPOJIBL. DKCIEPUMEHT B (PH3UKE

1.2

MopenmupoBanne  (PU3MUECKUX  SIBICHUH W
npoueccoB. Hayunbsie rumnore3sl. Puznveckue
3aKOHBI M Teopuu. ['paHHIBl NPUMEHUMOCTU
¢u3nueckux 3akoHOB. IIpUHIMI COOTBETCTBUS.
Pore uw wmecro ¢usuku B (HOpMHpPOBAHUU
COBPEMEHHOM HAy4YHOM KapTUHBI MHpa, B
MPAKTUYECKOU JEeSATEIbHOCTH JIOICH

MEXAHHUKA

KMHEMATHKA

2.1.1

Mexanuueckoe aBmkeHue. (OTHOCHUTENILHOCTD
Mexannyeckoro asmxkenus. Cucrema orcyéra.
Tpaexropus

[lepemerienue, CKOpOCTh (CpelHsisi CKOPOCTb,
MTHOBEHHAasI CKOPOCTb) u YCKOpEHHUE
MaTepuajibHOM TOYKM, HMX IPOEKIMM Ha OCH
cucTeMbl KoopAauHat. ClloKeHUE MepeMELEHU 1
CJIOKEHUE CKOPOCTEH

2.1

PaBHOMEpHOE U PaBHOYCKOPEHHOE
MIPSAMOJIMHENHOE JIBHJKECHUE. I'padpuxu
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHUS,
IIyTU U IEepEeMELICHUs MaTEPUAIBHOW TOYKH OT
BpEMEHU

CBoOoaHoe masienre. Y CKopeHue CBOOOTHOTO
najeHus

KpuBonuneiinoe JIBIKCHHE. PaBHOMepHOE
JBUKEHHE MaTEepPHAIbHON TOYKU MO OKPY>KHOCTH.
VYrioBas cKOpoCTb, TUHEHAs CKOpocTh. [lepuon u
yactoTa. LlenTpocTpemMurensHoe ycKopeHue

TexHuueckre yCTpOMCTBA: CIUIOMETP, ABUKECHHE
CHapsI0B, LIETIHbIE U PEMEHHBIE Nepeaavn

[Tpaktuyeckue pabotbl. M3MepeHre MIHOBEHHOM
ckopoctu. HMccaenoBanue COOTHOLIEHUS MEXKIY




IIyTSAMHU, IIPOMICHHBIMHU TEIOM 3a
MOCJIeI0BATEIbLHBIC PABHBIC TIPOMEXYTKH BPEMEHHU
MPU PaBHOYCKOPEHHOM JIBIDKCHHHM C HadaJIbHOU
CKOpPOCTBIO, paBHOUN HYyIt0. M3ydeHune IBMKEHUS
apuKa B BSI3KOH KUIKOCTH. M3ydeHue NBH>KeHUs
Tena, OPOIIEHHOTO TOPU30HTAIBHO

2.2

JUHAMUKA

2.2.1

IIpunnun ortHocurensHocTH ['anmnes. Ilepssiid
3akoH Herorona. HepruanbHble CUCTEMBI OTCUETA

222

Macca tena. Cuna. [IpuHIUn cynepno3uiuy Cui

223

Bropoii 3akoH Hel0TOHA 111 MaTepuaabHON TOYKH
B uHepuuanpHoi cucteme orcuéra (MCO). Tperuit
3aKk0H HpIOTOHA 1711 MaTepHalbHBIX TOUYEK

22.4

3akoH BCeMHUPHOro TsroteHus. Cuia TSHKECTH.
[lepBas kocMuueckasi CKOpocTh. Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna Ttpenus. Cyxoe tpenue. Cuna TpeHUs
CKOJILKEHUS U cuiia TpeHus 1nokost. Koagduunent
TpeHus. Cuia COnpOTHBIICHUS IPU IBUKECHUU TeJa
B )KMJIKOCTHU WJIU Ta3e

227

HOCTYHaTeJIBHOG n BpaliaTCiIibHOC IBUXKCHUC
abCOIOTHO TBEPIIOTO Tema

2.2.8

MOMEHT CuJIbI OTHOCHUTEIbHO OCH BpallleHHS.
[Iinevo cumbl. YcnoBus paBHOBECHS TBEPIOTO Tea
B 1CO

229

TexHuueckue YCTPOMCTBA: MOIIUITHUKH,
JBUKEHHE UCKYCCTBEHHBIX CITyTHHUKOB

2.2.10

[IpakTuueckne paboThl. V3yueHue NBHKEHUS
Opycka Mo HaKJIIOHHOW IIOCKOCTH MO JEHCTBUEM
HECKOJIbKUX cuJl. VcciienoBanue 3aBUCUMOCTH CHIT
YIOPYTOCTH, BO3HUKAOIIUX B JAedpopmupyeMoit
MPYXUHE U PE3MHOBOM 00paslie, OT BEIMYMHBI HX
nedopmarmu. MccnenoBanue ycioBUid paBHOBECHS
TBEPJOTO TENA, UMEIOIIETO OCh BPALLIEHUS

23

3AKOHBI COXPAHEHNMA B MEXAHUKE

23.1

NMnynsc  MarepuanbHOM — TOYKH,  CHCTEMBI
MaTepualbHbIX TO4YeK. HMmmynsc cuinbsl H
M3MEHEHUE UMITyJIbCa Tella

232

3akoH coxpanenust umnysibca B UCO. PeaktuBHOE
JBUKECHHE

233

PaGora cuiibl




234

MOoIIHOCTD CHIIBI

Kunernueckass sHeprus MaTrepHaIbHONW TOYKH.

235 TeopemMao KMHETHYECKON SHEPTUH
[ToTenumanpHas SHEPTHUS. [ToTrennmansHas
3.6 SHEprusi ymnpyro neGOopMHpPOBAHHOW MPYKUHBL.
o [MoTeHnuansHast SHEPTHSI Tena BOJIU3H
MOBEPXHOCTH 3E€MJIU
[loTeHunanpHble W HEMOTEHIMAIbHBIE CHJIBL
37 Csi3p  pa®OTBl  HEMOTEHUHUANbHBIX CHJ  C
o U3MCHEHHEM MEXaHMYECKOM DHEPIMH CHCTEMBI
TeJl. 3aKOH COXPAHECHHSI MEXaHUYECKON SHEPrUun
2.3.8 VYupyrue u Heynpyrue CTOIKHOBEHUS
3.9 TexHUYeckne yCTpOWCTBA: JABMIKEHHE PaKeT,
o BOJIOMET, KOTIEP, MIPYKUHHBIH MTHCTOJIET
[Ipaktnueckne  paboTel.  M3yueHue  cBs3u
23,10 CKOpOCTe  Teln  THpH  HEyNpyrom  yjaape.

HccnenoBanue cBsizu pabOThI CUJIBI C U3BMEHEHUEM
MEXaHUYECKOW SHEPTUH TeJla

3 MOJIEKVYJIAPHASA ©®U3UKA I TEPMOAMHAMUKA

OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU
OcHOBHBIE MOJI0KEHHUS MOJIEKYJIIPHO-

311 KUHETHYECKON Teopuu. BpoyHOBCKOE ABUKEHHE.
Huddyzus. Xapakrtep JIBIKEHUS u
B3aUMOJICICTBUS YaCTHI] BELIECTBA
Mopenu cTpoeHHs ra3oB, KUAKOCTEH U TBEPIBIX

3.1.2 TeJI U OOBSCHEHWE CBOICTB BEIIECTBA HA OCHOBE
3THUX MOJEIEN

313 Macca  momekyn.  KommuectBo — BemiecTsa.
[TocTostHHass ABoraapo

31 314 TemoBoe paBHOBecue. Temmepatrypa u €€

n3mepenue. [llkana remneparyp Llenscus
Mogenps uneanbHOro raza. OCHOBHOE ypaBHEHHUE

3.1.5 MOJIEKYJIIPHO-KMHETUYECKON TEOPUHU HIEaTbHOTO
rasa
AOcomoTHas Temreparypa Kak Mepa CpeaHen

3.1.6 KMHETUYECKOM SHEpPruu TEIUIOBOIO JIBUYKEHUS
yactuil raza. [lIkana temneparyp KenbBruna

317 VYpasuenue Kinaneiipona — MenneneeBa. 3akoH

JanbToHa




I"az0BbIe 3ak0HBI. 30mpOLIECCH B UAECATBHOM Ia3e
C IOCTOSTHHBIM KOJIMYE€CTBOM BEIIECTBA: U30TEPMA,
M30x0pa, n3obapa

3.1.9

TexHuueckre ycTporucTBa: TEPMOMETP, OapoMeTp

3.1.10

[Ipaktnueckne pabotel. HM3mMepeHue  macchl
BO3JyXa B KiIacCHOM KoMHate. MccnegoBaHue
3aBUCUMOCTH MEXYy TIapaMeTpaMu COCTOSTHUS
pa3pexkEeHHOTrOo ra3a

3.2

OCHOBbI TEPMOJINHAMMKU

3.2.1

TepmonuHamuueckass  cucrema.  BHyTpeHH:A
JHEprusi  TEPMOAMHAMMUYECKONM  CHUCTEMBI U
CTIOCOOBI €€ N3MEHEHHS

322

KomnyectBo Temmotel u  paborta. BryTpeHHss
SHEPIHsi OJHOATOMHOTO UJI€aIbHOTO ra3a

323

Buner TeIIoTIepeIavuu: TEIJIOMPOBOAHOCTb,
KOHBEKIIUS, W3JydeHrue. TemmoéMKoCcTh Tela.
VnaneapHas TEIUIOEMKOCTL BenlecTBa. Pacuér
KOJIMYECTBA TEIUIOTHI TIPU TETIoTIepeiaue

324

IlepBbit 3axk0oH TepMoauHaMuku. IIpumeHeHue
IIEPBOT0 3aKOHA TEPMOJINHAMUKH K U30IIPOLIECCAM.
I'paduaeckas naTepnpeTanus paboThl raza

325

TemmoBsle  mamumHbl.  [IpuHUMNBL  KeCTBUS
TEIIOBBIX MammwuH. [IpeoOpazoBaHus >HEpruuM B
TeroBbIX MamuHax. Koaddurmument mnome3Horo
nevicteus (mamee — KIIJ[) TemoBoil MamivuHBI.
uxn Kapno u ero KIIJ]

3.2.6

Bropoit 3akon tepmoguHamuku. HeobpaTumocTh
MpOLECCOB B Npupone. TemioBble IBUTATENH.
DKojoruueckue npoOaeMbl TEII0O3HEPTETUKH

3.2.7

Texnuueckue YCTPOMCTBA: JBUTaTelb
BHYTPEHHEIO CTrOpaHHsi, OBITOBOH XOJOIMIBHUK,
KOHJIULIUOHED

3.2.8

[Ipaktnueckue paboTel. M3mepeHue yaenbHOU
TEIUIOEMKOCTH

3.3

AT'PEI'ATHBIE COCTOAHMA BEHIECBA. ®A30BbIE ITEPEXO/IbI

3.3.1

[TapooOpazoBanue u KoHIeHcanus. Mcnapenue u
KUIIEHUE. YJelbHas TEeIUIoTa MapooOpa3oBaHusl.
3aBUCUMOCTD TEMIIEPATypPhl KUTIEHUSI OT 1aBICHUS

332

AOcomroTHass ¥ OTHOCHUTENbHAs  BIAXXKHOCTH
Bo3ayxa. HackienHnsiit map




3.33

Teépnoe Tteno. Kpucramnmueckue u amopgHbIe
Tesla. AHM30TPONUS CBOMCTB KpUCTAILIOB. JKunikue
Kpuctabsl. CoBpeMEeHHbIE MaTepHalIbl

334

[InaBiienue u Kpuctaimus3auus. Y 1ejibHas TEMI0Ta
riaBienus. Cyomumanst

3.3.5

VYpaBHEeHHE TEIJIOBOTO OalaHca

3.3.6

TexHuyeckue  yCTpoOMCTBa: TUTPOMETP U
IICUXPOMETP, KaJIOPUMETP, TEXHOJIOTUU
IIOJIyYE€HUSI COBPEMEHHBIX MAaTEPHANIOB, B TOM
41CJIe HAHOMATEPHUAJIOB, 1 HAHOTEXHOJIOTUU

3.3.7

[Tpaktuyeckue paboTbl. M3MepeHue BIaKHOCTH
BO3/yXa

SJIEKTPOAMHAMUKA

4.1

OJIEKTPOCTATHUKA

4.1.1

OnexTpuzauus Tell. DIeKTpUueckuil 3apsa. [lBa
BH/JIA DJIEKTPUUECKUX 3apsiioB

4.1.2

[TpoBOAHNKY, TUINEKTPUKH U IOTYIIPOBOTHUKH

413

3aKkoH COXpaHCHUSA SJICKTPUUICCKOTO 3apsaia

4.1.4

B3anmoneiicteue 3apsanos. 3akon Kymnona

DnexTpuyeckoe mnoJie. Hanpsxénnocts
JJIEKTPUYECKOTO Mojs. [IpuHOuN Ccyneprno3uuum.
JInHNKM HaNpsHKEHHOCTH 2JIEKTPUYECKOTO TOJISA

PaGora cul 3JIEKTPOCTATUYECKOTO oJIA.
Ilorenuuan. Pa3HocTh NOTEHIINAIOB

[IpoBOAHMKKM W JUDJIEKTPUKHA B TOCTOSTHHOM
ANEKTPUYECKOM ToJie. Juysnextpudeckas
MPOHUIIAEMOCTh

OnexTpoéMkocThb. KonneHncaTop. DneKTpoEMKOCTb
IUTOCKOTO KOHJICHCATOpa. DHEPrHs 3apsHKEHHOTO
KOHJICHCATOpa

Texnuueckue YCTPOMCTBA: 3IEKTPOCKOIL,
JJIEKTPOMETP,  JJIEKTPOCTATHYECKass  3allUTa,
3a3eMJIEHHE  JJIEKTPONpHOOpOB,  KOHJEHCATOP,
KCEPOKC, CTPYWHBIN IPUHTEP

4.1.10

IIpaxTrueckue paboThI. H3mepenue
JIEKTPOEMKOCTH KOHACHCATOpa

4.2

TIOCTOSHHBIN DJIEKTPUYECKUI TOK. TOKU B PA3JIMUHbBIX

CPEJIAX

4.2.1

VCJIOBI/ISI CyIJ_IeCTBOBaHI/ISI ITIOCTOSAHHOTI'O
AJEKTpUYECKOro Toka. Mcrounuku Ttoka. Cuna
ToKa. [ToCTOSTHHEIN TOK
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Hanpspokenne. 3akon Oma 17151 yyacTka ey

423

DJIEKTPUYECKOE  COMPOTHUBJIEHUE. Y IEJIBHOE
COMPOTHUBIICHUE BEILIECTBA

4.2.4

[TocnenoBarensHOE, MapauiebHOE, CMEIIAHHOE
COCTMHECHHE TIPOBOTHUKOB

4.2.5

Pabora snexkrpuueckoro Toka. 3akoH Jxoyns —
Jlenna

4.2.6

MOUIHOCTh 3JIEKTPUYECKOTO TOKA

4.2.7

anekTpoaBmwkymas cwia (manee — IJC) wu
BHYTPEHHEE COIPOTUBIECHUE MCTOYHHKA TOKA.
3akon Oma mai1a  TOJHOHW  (3aMKHYTOM)
AJeKTpudeckon nenu. Kopotkoe 3ambikaHne

4.2.8

DneKTpoOHHAs: MPOBOJUMOCTh TBEPIBIX METAIIIOB.
3aBUCHMOCTb  COINPOTHBJICHUS  METaUIOB  OT
temneparypsl. CBEpXIIPOBOIUMOCTh

4.2.9

Onektpuyeckuit TOk B Bakyyme. CBoiicTBa
AJIEKTPOHHBIX MMYyYKOB

4.2.10

[TonynpoBonauku. CoOOCTBEHHAss W TpPUMECHas
MPOBOJUMOCTh MOJYIPOBOAHUKOB. CBOMCTBA p-n
nepexoa. [lomynpoBogHUKOBEIE IPHUOOPHI

4.2.11

DIIEKTPUYECKUI TOK B 3JIEKTPOJIUTAX.
DJIEKTPOJIUTHYECKAS] JUCCOIUALIMS. DIICKTPOJIN3

4.2.12

DnekTpuyeckuil Tok B razax. CaMoCTOATENbHBIN U
HECAMOCTOSTENbHBIM pas3psiA. PasznuyHble TUIBI
CaMOCTOATENIBHOrO paspsaa. Monnus. [1nazma

4.2.13

TexHuueckue YCTpOICTBA: aMIiepMeTp,
BOJIBTMETD, peocrTar, HUCTOYHUKHU TOKa,
DJIEKTPOHArpeBaTeIbHEIE npuoopHI,
3JIEKTPOOCBETUTENIbHBIE  NPHOOPBI, TEPMOMETP
COIIPOTUBIICHUS, BAKYYMHBIN JUOJ, TEPMUCTOPHI U
(GOTOpEe3UCTOphl,  MOJYHPOBOJHUKOBBIA  JTHO/,
rajibBaHuKa

4.2.14

[Tpaktuyeckue paboThl. M3yueHune cmemaHHOTO
COEIMHEHHS PE3UCTOPOB.

N3mepenne OJIC ucCTOYHMKAa TOKa M €ro
BHYTpeHHero  conpotuBieHus.  HabOmoneHue
JNIEKTPOJIA3A




11 KIIACC

Kon Koanposepsiemoro
IIpoBepsiemble 371eMeHTHI COAEPKAHNS
pasaesia  3JieMeHTa
4 SJIEKTPOAMMTHAMUKA
MATHUTHOE ITOJIE. DJIEKTPOMATHUTHAA UHAYKIOUA
431 IlocTrosHHaEBIC MAarHHTHL. BzaumopeiictBue
o MOCTOSIHHBIX MarHUTOB
MaruauTHoe noJie. BeKTop MarHuTHOM UHAYKIUH.
437 [IpuHmun cynepno3unuu. JIMHUKM MarHUTHOM
o UHIyKOud.  KapTuHa — JMHMHA ~ MarHUTHOM
WHYKIUHY TOJISI TOCTOSTHHBIX MAarHUTOB
MaruauTHo€e 1osie TpoBOAHMKA ¢ TOkOM. KapTuna
JUHUM TOJIA AJIMHHOTO MPSIMOTO MPOBOJHHUKA U
433 3aMKHYTOT'0 KOJIBIIEBOT'O IMTPOBOHUKA, KATYIIIKU C
tokoM. OmnbeiT  Opcrena.  BzaumopeicTBue
MPOBOJIHUKOB C TOKOM
434 Cuna Ammepa, €€ MOJlyJIb U HalpaBJieHUE
Cuna Jlopenma, e€ MoOAyJdb U HamIpaBlICHHE.
4.3.5 JIBuKkeHMe 3apsHKEHHOM 4acTULbl B OJHOPOJHOM
MarHuTHOM noje. Pabota cubl Jlopenia
43.6 SIBrieHUE AIEKTPOMArHUTHON MHIYKIIMHA
4.3 4.3.7 [ToTOK BekTOpa MarHUTHOM MHAYKLIMH
4338 OJAC wuHaykuuu. 3aKkoH AJIEKTPOMAarHUTHOM
o uHayKknuu Papajes
Buxpesoe anekrpuyeckoe none. IC uHayKuum
439 B IIPOBOJHUKE, JBHKYILIEMCS MOCTYMAaTEIbHO B
OJIHOPOJHOM MarHWTHOM I10JIE
4.3.10 [IpaBuno Jlenma
4311 HNunykruBHOCTh. SIBienue camounaykuuu. DJC
o CaMOUHYKIIH
4.3.12 DHeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM
4.3.13 DNEeKTpOMarHUTHOE T0JIe
TexHuueckue YCTPOICTBA: MOCTOSIHHBIE
4314 MarHuThl, 3JIEKTPOMArHUTHI, SIEKTPOABUTATENb,
o YCKOPUTEIH SIIEMEHTAPHBIX YaCTHII,
WHIYKIIMOHHAs MeYb
[IpakTtuueckue paboThl. M3ydeHre MarHUTHOTO
4.3.15 MOJIsl KaTYIIKK ¢ TOKOM. MccnenoBanue neicTBUs

IMOCTOAHHOI'0O MarHvuTa Ha paMKy C TOKOM.




HccnenoBanue  sABIEHUSA  AIEKTPOMArHUTHOM
1903010791170/

KOJIEBAHUMA 1 BOJIHBI

5.1

MEXAHUYECKHUE U SJIEKTPOMAT'HUTHBIE KOJIEGAHIMA

5.1.1

KonebarenbHas cucrema. CBobosiHBIC
KoJIeOaHusI. I'apmonnueckue KoJie0aHus.
[lepuon, yacroTa, ammuTyaa u ¢paza KoaeOaHui

[IpyXuHHBIN MAasITHUK. MaremaTuueckui
MasITHUK

YpaBHeHue TapMOHUYECKUX KoJIeOaHmil.
Kunematnyeckoen AMHAMHUYECKOE OMHCAHUE
K0J1e0aTeIbHOTO ABMKEHUS

[IpeBpamienue 53Heprud OpU TAPMOHUYECKUX
kosnebanusax. CBs3p aMIUIMTYAbl KoJeOaHHUH
HCXOJIHOM BEJIMYHMHBI C aMIUTUTYAaMHU KOJICOaHHIA
€€ CKOPOCTH M YCKOPEHUS

5.1.5

Kone6arenbHbIit KOHTYP. CBoOonHBIC
AIIEKTPOMArHUTHBIE KOJEOAaHUs B HJICAIBHOM
KOJIOATEeIbHOM  KOHTYpe. AHAJOTHSI MEXIy
MEXaHUIECKUMHU " AJIEKTPOMArHU THBIMU
konebanusmu. @opmyna ToMmcona

3aKOH COXpaHEHHsS DSHEPrUM B HJCAILHOM
K0JIeOaTeIbHOM KOHTYpe

BeiHy)XeHHbIE ~ MeXaHWUYecKue  KojeOaHHMs.
Pesonanc. Pe3oHaHncHast kpuBas. BeiHyXICHHBIE
AIIEKTPOMArHUTHBIE KOJIeOaHMS.

[TepemenHbII TOK. CunyconaanbHbIN
MEPEMEHHBIN TOK.

MomHOCTh MEPEMEHHOTO TOKA. AMIUTUTYTHOE U
JNEUCTBYyIOIlEE  3HAYEHUE CWJIbl TOKAa |
HaIPsHKEHUS

5.1.10

Tpanchopmarop. IlpomsBoacTBo, mepemada u
notpebieHne AIEKTPUUECKON SHEPIrUU.
DKOJIOTUYECKUE PUCKU TMPU  TMPOU3BOJICTBE
ANEKTPUUECKON SHEPIrUU. KynbsTypa
HCITOJIb30BaHUS ANEKTPOIHEPTUH B
IIOBCEIHEBHOM KU3HU

5.1.11

TexHnuueckue ycTpoiicTBa: ceiicmorpad,
ANIEKTPUYECKHI 3BOHOK, JTMHUH AJIEKTpoIepeaay

5.1.12

[IpakTnueckue paboTHI. Uccnenosanue
3aBUCHMOCTH TEPHOJa MAJIbIX KOJICOaHM Tpy3a
Ha HWUTU OT [JIMHBI HUTU W MACCHI TIpy3a.




UccnenoBanue mnepeMeHHOTO TOKa B LEMU U3
MOCJIEIOBATEILHO COCTMHEHHBIX KOHJIEHCATOPA,
KaTYIIKUA U PE3UCTOpa

52

MEXAHUWYECKUE U 3JIEKTPOMAI'HUTHBIE BOJIHBI

5.2.1

Mexanuueckue BOJIHBI, yCIIOBUS
pacnpoCcTpaHeHUs. ITepuon. CxopocThb
pacnpocTpaHeHus U JuyinHa BoJiHbL. [lonepeunsie
" MPOAOJIbHBIC BOJIHbBI

522

HNuTtepdepentus " nudpakius
MEXaHUYECKUX BOJIH

523

3Byk. CkopocTh 3Byka. ['pOMKOCTH 3BYyKa.
Bricora Tona. Tem0Op 3ByKa

524

DIEKTPOMAarHUTHBIE BOJIHBI. Y CJIOBUS U3JIy4CHUS
JIEKTPOMAarHUTHBIX BOJIH. B3anmuas
opueHranmuss BektopoB E, B wum v B
JJIEKTPOMArHUTHOM BOJIHE B BAKyyme

525

CBoMCTBA JIEKTPOMArHUTHBIX BOJIH: OTPAKEHUE,
npeoMiIeHue,  Hojspu3auus,  AUQpakius,
uHtepdepeniys. CKOPOCTh JIEKTPOMArHUTHBIX
BOJIH

5.2.6

[[Ixana >m€KTpOMarHUTHHIX BOJIH. [IpumeHnenue
3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

HpI/IHHI/IHLI paI[I/IOCBSISI/I 58 TCICBUACHUS.
Pannosnokanus. DJIEKTpOMarHuTHOE 3arpsi3HEHUE
OKpYKarloIleil cpeabl

52.8

TexHudeckue yCTpOMCTBA: MY3bIKaJIbHbIE
MHCTPYMEHTHI, YJIbTPa3BYKOBas JUArHOCTHKA B
TEXHUKE U MEIULMHE, pajap, paauoNpHEMHUK,
TeJIeBU30p, aHTeHHa, Tenedon, CBY-neup

53

OIITUKA

5.3.1

[IpsamonuHeiHOE pacnpoCTpaHEHUWE CBeTa B
oaHopoHOM cpene. JIyu cBeta

532

OtpakeHue cBeTa. 3aKOHbI OTPAKEHUS CBETA.
[Toctpoenne n3o00pakeHuii B INIOCKOM 3€pKalie

533

[Ipenomnenue cBeta. 3aKOHBI MPETOMIICHUS
cBeTa. AOCOIOTHBIN TIOKa3aTeNb MPEIOMIICHUS

534

[Tonnoe BHyTpeHHee oTpaxkeHue. [IpenenbHbIi
yrOJI TOJIHOTO BHYTPEHHETO OTPAKEHUS

535

Hucnepcust cera. CioxHBI cocTaB 0eJoro
cBera. Ilger




53.6

Cobwupatomue u paccenBaromue TUH3bL. ToHKas
nauH3a. OKYCHOE pacCTOsIHUE U ONITUYECKas cuila
TOHKOW JuH3BL. [locTpoeHne wu300pakeHHd B
coOuparoIMX W  PacCeuBaIOIIUX  JIMH3aX.
®opmylia TOHKOU JIMH3BI. Y BEIMUYCHHE, TaBAEMOE
JIMH30H1

5.3.7

[Ipenensl  OPUMEHHMMOCTH  TE€OMETPUUYECKOMN
ONTHUKHU

53.8

Wntepdepenims CBeTa. KorepenTHsie
UCTOYHUKHU. Y CJIOBUS HAOMIOACHNUS MaKCUMYyMOB
U MUHUMYMOB B MHTEP(EpPEHLNOHHON KapTHHE
OT JABYX CUH(a3HBIX KOT€PEHTHBIX HICTOUHUKOB
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Hudpakuus csera. JuppaknuoHHas peméTka.
VYcioBue HaOMIOACHHS TJIABHBIX MaKCHMYMOB
Opyd TaJeHUH MOHOXPOMATHYECKOTO CBETa Ha
TU(PPaKIMOHHYIO PEIIETKY

5.3.10

[Tonsipuzanus cBera

5.3.11

TexHuueckue  yCTpOWMCTBa:  OYKHM,  JIyIa,
doroanmapar, IPOEKIIMOHHBIN amnmapar,
MHUKPOCKOII, TEJECKON, BOJOKOHHAsSI OITHKAa,
T pakMOHHAs PeIETKa, TOIIPOn

5.3.12

[Ipaktuueckue paboTel. M3mMepeHne mokasarens
MPETOMIICHUS. Hccnenosanue CBOMCTB
N300pakeHUI B JINH3aX. HaOmronenue
JIMCTIEPCUU CBETA

BJIEMEHTAI CITELTUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

['panunbt MPUMEHUMOCTHU KJIAaCCUYECKOU
MEXaHUKH. ITocTynaTel TEOPUH
OTHOCHUTEJIbHOCTU:  MHBAPUAHTHOCTH  MOJYJIA
CKOPOCTHM  CBE€Ta B  BaKyyme, IPUHLHUII
OTHOCHUTEJIbHOCTH DUHIITEHHA

6.2

OTHOCHUTENHLHOCTD OOJHOBPEMCHHOCTH.
3aMeI[J'IeHI/IC BPEMCHHU U COKpAaIICHUE OJIUHBI

6.3

DHEprusi 1 UMITYJIbC CBOOOTHOM YaCTHUIIbI

6.4

CBsi3p  Maccbl C DJHEPruel U HUMIYJIbCOM
CBOOOTHOW YaCTHIIBI. DHEPTUs MOKOsI CBOOOIHOM
qaCTUILIbI

KBAHTOBA ®U3UKA

7.1

BJIEMEHTBI KBAHTOBOI OIITUKH

7.1.1

®otonbsl. Dopmyna I[lmaHka CBsS3HM SHEPTUU
¢oTroHa C ero 4yacToTod. DHEpPrus W HUMITYIIC
doroHa




OtkpeiTie u wuccienoBanue (orodrddexra.
Omnpiter A.I'. CtoneroBa. 3akoHs! pororddexra

VYpaBHenne OuHmrTerHa s dortodrddexra.
«KpacHnas rpanuna» potosrpdexra

7.1.4

Hasnenne cBera. OnwiTe! [1.H. JIeObeneBa

7.1.5

XUMHUYECKOE NEeHCTBUE CBETA

TexHuueckue YCTPOUCTBA: (hoTOdIIEeMEHT,
dboTOomaTYNK, COTHEUHAsI OaTapesi, CBETOIUO]]

7.2

CTPOEHUE ATOMA

7.2.1

Monens aroma Tomcona. OnbiTer Pesepdopna
10 UCCJIEI0OBAHUIO CTPOEHUS aToMa.
[InmanerapHas Mozeb aTOMa

7.2.2

[Toctynatel bopa. M3nydeHwe u MOIJIOMICHUE
($OTOHOB IpH Mepexoe aToMa C OJHOTO YPOBHS
sHeprun Ha Apyrou. Buasl cnextpoB. Crektp
YPOBHEW dHEPrUu aTOMa BOJIOPOJA

7.2.3

BosHoBbIe cBOMcTBa yacTull. Boiuel ne bpoiins.
KopmyckynsipHO-BOJIHOBO# JyaJin3M.
Judpakius 3JIeKTpOHOB Ha KpUCTaIax

7.2.4

CrooHTaHHOE )41 BBIHYXXICHHOC N3JTy4YCHUC.
YCeTpoicTBO M MPUHIIUT PaOOTHI Jiazepa

7.2.5

TexHudyeckue  yCTpOMCTBA: CIEKTpaJIbHBII
aHaIU3  (CHOEKTPOCKOIl), Ja3ep, KBAHTOBBIN
KOMIIBIOTED

7.2.6

[IpakTrueckue paboTHI. Hab6mronenue
JIMHENYaTOro CreKkTpa

7.3

ATOMHOE A1PO

7.3.1

Meronsl HaOJIr01eHUS U pEerucTpaunuu
AJIEMEHTAPHBIX YACTHII

7.3.2

OTKpBITHE paIuOaKTUBHOCTH. OnbITHI
Pesepdopna 1o  ompeneneHuio  cocraBa
pamuoakTuBHOTO HM3aydeHus. CBoiicTBa anbda-,
Oera-, raMmMma-u3JIy4deHus. Binustaue
PaauOaKTUBHOCTU HA KUBBIE OPTaHU3MBbI

7.3.3

OTkpeITHE TIPOTOHA W HeUTpoHa. HykimoHHas
Mozenb sapa [eiizenOepra — MBanenko. 3apsin
saapa. MaccoBoe unciio sapa. M3otomnsl

7.3.4

Anbda-pacnan. DIEKTPOHHBIA W MO3UTPOHHBII
OeTa-pacma. ['amma-uznydenue. 3akoH
PaAMOaKTUBHOIO pacraja




7.3.5

OHeprus CBsI3U HYKJIOHOB B siZIpe. SInepHbIe CUIIBI.
HedekT macchl smpa

7.3.6

Snepusle peakuuu. [lenenue u CUHTES SAED

7.3.7

Snepubiii  peaktop. TepMmosinepHbld CHHTES.
[TpoGaeMbl ¥ TePCIIEKTUBBI SAAECPHONU YIHEPTETHKH.
DKOJOTHUYECKUE ACTIEKTHI AIEPHOU SIHEPTreTUKHU

7.3.8

OnemeHTapHble YacTUlbl. OTKPHITHE IO3UTPOHA.
DyHIaMEHTaIbHBIE B3aUMOJICUCTBUSA

7.3.9

TexHHYECKHE yCTPOMCTBA: JO3UMETP, Kamepa
Bunbcona, sinepHbiii peakTop, aToMHasi bomba

7.3.10

[Ipaktuueckue paboTel. MccnegoBanue TpPEeKoOB
yacTHIl (TI0 TOTOBBIM (hoToTpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3mHoro Heba. Co3Be3nusi, spKue 3BE3HI,
NJI1aHCThI, X BUAUMOC IBUKCHUC

8.2

ConHeunas cuctema. [1maHeTsl 3eMHOW TPYyMIIbI.
[11aHeThI-TUTaHTBl U UX CIYTHUKH, KapJIUKOBBIC
maHeTsl. Manbie Tena COTHEYHON CUCTEMBI

8.3

Conaue, ¢orochepa u atmochepa. ConHeuHas
AKTUBHOCTD

8.4

Nctounuk sHeprun CosHia v 3BE311

8.5

3BE3bI, MX OCHOBHBIEC XapaKTEPUCTUKHU: Macca,
CBETHUMOCTb, panuyc, TeMneparypa, 10,9
B3aUMOCBsI3b. [[narpaMma «CreKTpaiabHbIN Ki1acc
— CBETUMOCTD. 3BE3 bl TJIaBHOU
MMOCJIEIOBATEILHOCTH. 3aBHCHMOCTh «Macca —
CBETUMOCTB) s 3BE3I TJIaBHOM
MOCIICIOBATCIBHOCTH

8.6

Bnytpennee ctpoenue 38é31. CoBpeMEHHbIE
MPEJICTABICHUS O MPOUCXOXKIECHUH M SBOJIOIHH
Comnnua u 3B€37. DTanbl )KU3HU 3BE3]]

8.7

Maineunsiii [1yTe — Hama "anaktuka. CriupanbHas
cTpykrypa [anaktuku, pacmnpeneneHue 3BE3,
raza u neuid. [lonoxxenue u apmxenue CojHIa B
lNanaktuke. [nockas u chepuueckas
MmoJcUcTeMEI I'aTakTUKH

8.8

Tunbl ramakTuk. PaguorasiakTUKM W KBa3aphbl.
YEpHbIe ABIPHI B SIpax TaJaKTHK

8.9

Bcenennas. Pacmmpenue BceenenHoil. 3akoH
Xab6ma. Pasz0Oeranue ramaktuk. Bospact wu
panuyc Bceenennoil, teopust bomibmioro B3pbiBa.




Mopgens «ropsituert Bceenennoit». PenukToBoe

U3IIy4YeHUe

MacmtaOHas CTpYyKTypa Bcenennon.
8.10 Meraranaktuka.  Hepeménnele — mpoOieMsl

ACTPOHOMHHU




ITPOBEPAEMBIE HA EI'D ITIO ®U3UKE TPEBOBAHUSA K PE3YJIbTATAM
OCBOEHMSI OCHOBHOM OBPA30OBATEJBHOM ITPOT'PAMMBI CPETHEI'O
OBILIEI'O OBPA30OBAHUA

Kon
NMpoBepPsIeMoOro
TpeOoOBaHUSA

IIpoBepsiemble TpeOGOBaHMS K MPEAMETHBIM pe3yJibTaTaM
OCBOEHUSI OCHOBHOI1 00pa30BaTe/IbHOI NPOrpPaMMBbl CpeHero
001ero oopazoBaHus

ChopMupoBaHHOCTh YMEHUH paclo3HaBaTh (PU3MUYECKHE SBICHUS

(portecchl) U OOBSICHATH UX HA OCHOBE M3YYEHHBIX 3aKOHOB

BHaI[CHI/IG OCHOBOIIOJararommuMmn (1)I/I3I/I‘-IGCKI/IMI/I INOHATUAMHU U

BEJIMYMHAMU, XapaKTepHU3yIOIUMHU GU3NUECKUEe IPOIECCHI

ChopMHpPOBAaHHOCT, YMEHHH NPUMEHSITh 3aKOHBI KJIACCHYECKOM
MEXaHUKH,  MOJEKYJIsIpHOW  (U3MKM U  TEPMOJUHAMHKH,
SJICKTPOAUHAMUKH, KBaHTOBOU (1)I/I?>I/IKI/I JIs1 aHaJIn3a U 06’L$ICH€HI/I$I
SIBJICHUM MHUKPOMMpA, MAKPOMHUpaA U MEramupa, pa3jiidarh yCIOBUS
(rpaHuIIbl, 00JACTH) TPUMEHUMOCTH (PU3NUECKHUX 3aKOHOB, IOHUMATh
BceoOUMil xapakrep pyHAaMEHTaIbHBIX 3aKOHOB U OTPAaHUYEHHOCTh
HCIIOJIb30BaAHUA YaCTHBIX 3dKOHOB; aHAJIM3UPOBATH (1)I/I3I/I‘-I€CKI/IC
MPOIECChl, WCIONB3ysl OCHOBHBIE  TOJOXKEHUS, 3aKOHBI U

3aKOHOMEPHOCTHU

ChopMupOBaHHOCTh YMEHHS pazianyaTh YCIOBHUS HPUMEHUMOCTH

Moenel (GU3NIECKUX TN U MPOIECCOB (SIBICHH )

ChopMHpPOBAaHHOCT, YMEHHUS peliaTh Pacdy€THBIE 3aJadyd C SIBHO
3aJIaHHOW W HESBHO 3aJ]aHHOW (M3MYECKON MOJENbIO: HA OCHOBAHHH
aHaM3a YCJIOBUS BHIOMpATh (U3NUYECKHUE MOJICIH, OTBEYAIOIUE
TpeOOBaHUAM 3a/1a4y, IIPUMEHSTD (bopmybl, 3aKOHBI,
3aKOHOMEPHOCTH H  TIOCTYJIaThl  (PU3WUYECKHX TEOpUU  TIpH
WCIIOJIb30BAHUM ~ MAaTeMAaTHMYeCKMX METOJOB  peIIeHUs  3ajad,
MPOBOJIUTH  pacu€Tbl HAa OCHOBAaHUU HMMEIOLIUXCS  JIAHHBIX,
AQHAJIM3UPOBATH PE3YJbTAThl U KOPPEKTHUPOBATH METOJbI PELICHUS C

y4€TOM TMOITYYEHHBIX Pe3yJIbTaTOB

Pemate kauecTBeHHbIE 337a4M, TPEOYIOIINE IPUMEHEHUS 3HaHUH U3
pa3HBIX pa3/eloB LIKOJBHOIO Kypca (U3MKH, a TaKKe MHTETrPaLUU
3HaHMH W3 JPYI'MX MPEAMETOB €CTECTBEHHOHAYYHOIO IMKJA:
BBICTPAMBATh JIOTMUECKYIO LIENOYKY pacCyKICHHM C ONOpOoHd Ha

HN3YUCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH U (bmnqecm/le SIBJICHUSA

BHaI[CHI/Ie OCHOBHBIMHA MCTOJaMU HAay4YHOTO IIO3HAaHHA,

HCIIOJIB3YCMBIMH B (1)I/ISI/IKCI IMPOBOAWUTE IIPAMBIC KW KOCBCHHBIC




U3MepeHus: (U3NYECKUX BEIUYMH, BHIOMpAas ONTUMAIBHBIA CIOCO0
U3MEPEHUS U MCIIOJb3YsI N3BECTHBIE METO/Ibl OIICHKH MOTPELTHOCTEN
U3MEpPEHNH, TPOBOIUTH HCCICAOBAHNE 3aBUCHMOCTEH (H3MUYECKHX
BEJIMYMH C WCIOJIb30BAHUEM TPSAMBIX HW3MEPEHHUH, OOBSICHATH
MOJYYEHHBIE PE3yJIbTAThI, UCTIONB3Ys (PU3MUYECKHE TEOPUH, 3aKOHBI U
MIOHSATHS, U JIeNaTh BBIBOJIBI; COONIONATH MpaBmiia 0€30MacHOro Tpyna
IpH ITPOBEICHUN MCCIICIOBAHUI B paMKax yueOHOTO SKCIIEpUMEHTa U
y4eOHO-HMCCIIeIOBAaTEIbCKOM  IGATETIBHOCTH C  HMCIIOJIb30BAaHHEM
IUPPOBBIX  M3MEPUTENBHBIX  YCTPOWCTB W JIaDOPAaTOPHOTO

obopymoBaHus

ChopMupoBaHHOCTH  YMEHHI  aHaJIW3UPOBAaTh W  OIEHUBATH
IIOCJICACTBUA 6BITOBOﬁ nu HpOHBBOHCTBGHHOﬁ NCATCIIBHOCTHU
YEeJIOBEKa, CBS3aHHOW ¢ (DU3WYECKMMH MPOIECCaMHu, C TO3UIUI
9KOJIOTUYECKOW O€30MacHOCTH; TPEJCTAaBICHUH O pPaIMOHAILHOM
HPUPOJOIIOJIL30BAHNY, a TakKKe pasyMHOM  HCIIOJIb30BaHUH
JOCTMKCHUN HAyKW W TEXHOJOTHMWA I JaJbHEWIIEro pa3BUTHS

4eJJ0BEUYECKOr0 00IIeCTBa

OBnageHue pa3UYHBIMU criocobamMu  paboThl ¢  uHGOpMaImei
(GU3NIECKOTO COACPIKAaHUS C  HCIOJIB30BAaHHEM COBPEMEHHBIX
UH(POPMALIMOHHBIX TEXHOJIOTUH; pa3BUTHE YMEHUH KPUTHUYECKOTO

aHaJu3a M OLICHKH JOCTOBEPHOCTH IMOydyaeMoil MH(OopMaIiuu

10

CdopMupoBaHHOCTH YMEHUH MPUMEHITh OCHOBOIOJATAOIINe
ACTPOHOMUYECKHE TOHSTHS, TEOPUM W 3aKOHBI [Jis aHalu3a |
00BsICHEHUST (PU3UIECKUX MPOIIECCOB, MPOUCXOAIINX Ha 3BE37aX, B
3BE3HBIX CHUCTEMAaX, B MEXTAJIAKTUYECKON Cpene; JBUKEHUS

HeOECHBIX TEJI, DBOJIIOLIMH 3BE31 1 Beenenuoi




HEPEYEHbB 3JIEMEHTOB COAEPKAHUA, IPOBEPAEMbIX HA EI'D ITO
PU3UKE

€MbI

Kon
pasaenaa/r

Kon
jiemMe
HTA

IIpoBepsieMblii JJIEeMEHT COePKAHUSA

MEXAHHUKA

1.1

KMHEMATHKA

MexaHuueckoe IBYDKEHUE. OTHOCHUTEIBHOCTE

MexaHnyeckoro aBmxenus. Cucrema orcuéra

MarepuanbHas TOUYKa.

TpaeKTOpyA

E€ paryc-BeKTop:
#t)=(x(z) mMr)=(2)),

TpaeKTopIIA,

IIepeMEIICHIIC: ! ?
AF =F(t,)-T(t) =7, -7 P X
= (Ax. Ay, A2).

IIyTh.

CrnoxeHIe NepeMeIIeHHii:

N =, + 1

CxopoCTh MaTepUAIbHON TOUYKHU:

= o

Ax ,
v = —L = X, . AQHAJIOTIIYHO v, =_1‘,', v.==z'
r—0

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

Brruucnenue nepeMenieHus 1 myTu MaTepUaIbHOW TOUKU
IIPU IPSIMOJIMHEHHOM IBUKEHUU BJOJIb OCU X IO TpauKy

3aBUCHUMOCTH Vx(t)




- . AD -,
Ycrcopel-me MaTepHaJIbHOI TOYKII: a = A— =U, = (
! r—0

_Avy,

: =(v,),". aHanoOrm4HO a, =(v,)’, a.=(v.)’
At |y ‘ o

a

PaBHOMepHOC HpﬂMOJ’IHHCﬁHOC JABUXKCHUC:

xX(t) = X + Vpyt

1.1.5
Uy (t) — vo, = const
PaBHOYCKOpCHHOC HpﬂMOHHHCfIHOC JBHXXCHHUC:
x(1)=x, + vy, t +=
v (t)=vu, +at
.16 a, = const
s, — U, =2a,(x, - x)
L, =L
ITpi ABIDKEHIHI B OHOM HAIpaBIeHHH NyTh S = 1
CBobOonHOe maseHne. Y CKOPEHHe CBOOOTHOTO MaCHHS.
Yi v
g
1.1.7
Yo ‘1
[0 Xo \—

JIBmKeHue Tena, OPOIIEHHOTO IO/ YIJIOM 0. K TOPU3O0HTY:




x(f) =x, + Uyt =, +U,cosa- £
2 >
y(@) = 1O+Uo,f+gT=10+UAsma t-gT

v,(t)=v,, + g, =v,sino— gt

g.=0
g, =—g=const

[
l
{v )=y, =v,cosa

KpuBonunelinoe asmxenue. J{BrmkeHne MmarepuaibHON
TOYKH I10 OKPYKHOCTH.
VYr0Bast ¥ IMHEWHAst CKOPOCTh TOUKHU:

v = wR

[Ipu paBHOMEPHOM JIBUYKEHUH TOUYKH IO OKPYKHOCTH

_2n_2
w= = TV

. LleHTpOCTpEMUTEIBHOE YCKOPEHUE TOUKHU:

=— = w?’R

Ay c R

. [lontHOE yCKOpEHHE MaTepruanibHON TOUKH

TBépnoe Teno. [locTynarensHOE U BpallATENbHOE IBUKEHUE

1.1.9 .
TBEPIOTO TENa
1.2 JJMHAMUKA
121 HNuepumansubie cuctemsl oTcuéra. [lepoiii 3akoH HeroToHa.
o [Tpuniun oTHOCUTENBHOCTH ["anmumnes
Macca rena. IInotHoCTh BemecTna:
m
1.2.2 p= v
1.2.3 Cuna. [IpuHIMNO cyneprno3uuuu CUiL:




>

FpaBHo,ueﬁC'rB = Fl + F2+- -

Bropoii 3akon Herorona: 11 marepuanbaoit Touku B UICO

-
>

Fl = ma1
>
1.2.4 Ap = FAt
pu
F = const
£, Fy
195 Tperuit 3akoH HproToHa 17151 MaTepUaIbHBIX TOYEK:
Fip = —F5
3aKOH BCEMUPHOTO TATOTEHUS: CHIIbI MPUTSIKEHUS MEXIY
TOYEYHBIMU MaCcCaMH PaBHbI
m;m,;
F=6G———
R2
Cuna tsxectu. Llentp Tsbkectu Tena. 3aBUCUMOCTb CHIIBI
1.2.6
TSKECTH OT BBICOTHI h Hal MOBEPXHOCTHIO TUIAHETHI PaInyCcOM
RO:
GMm
mg=-——-=
97 Ry +h)?
Cuna ynpyroctu. 3akoH ['yka:
1.2.7 F = —kx




1.2.8

Cuna tpenusi. Cyxoe TpeHue.
Cuina TpeHus CKOJIbXEHUSI:

Frp = uN

Cuia TpeHus OKOSL:

Koaddurment tpenns

1.2.9

JaBnenue:

1.3

CTATUKA

1.3.1

—

F
MOMEHT CHJIBI OTHOCHTEIBHO OCH BpalICHUA:

IM| = Fl, rae | — muieyo cuiel

-

F

OTHOCUTEJIBHO  OCH,  IpOXOJAIIEHd  uepe3  TOUKYy
NEPIEHAUKYIIPHO PUCYHKY

O

1.3.2

enTp macc Tena. LleHTp Macc cucTeMbl MaTeEpUATbHBIX

TOYCK:

myr; + myry+...
r].[.M. =

my; + my+...

B onHOpogHOM TOJIE TSIXKECTH
(g = const)

HCHTP MaCC TCJIa COBIAAACT C €ro HCHTPOM TAKCCTH

1.3.3

VYcnoBus paBHoBecus TBEporo tena B MCO:
(M, +M, +...=0
1}7"1 +F +...=0




3akoH [Tackansg

JaBnenue B )kuaKoCTH, mokosmeics B 1CO:

p = Do+ pgh

3akoH Apxumena:

>
>

FApx = _PBbITeCH

€CJIM TEeJIO U sKUAKOCTh mokosgTcs B MCO, To

FApX = ngBbITeCH

VYcnoBue miIaBaHus TEl

3AKOHBI COXPAHEHMA B MEXAHUKE

NMynbsc MaTepruanbHOM TOUYKHU:

- -

p=mv

HMMIyeC CUCTEMBI TEII:

p=pg+p+..

3aK0OH U3MCHCHUS U COXpaHCHU UMITYJIbCA:

B CO

Ap = A(pl + p2+- ' ) = FlBHELLlHAt + FZBHeH.IHAt-I_' -

B CO , ecin
Ap = A(p; + p+...) =0
, €CIIH

- -

FlBHeH.IH + FZBHeLUH+- ..=0

PeakTuBHOE NBUKEHUE




F

Ar X
PaboTa cuiibl Ha MaJIOM MEepPEeMEIICHUH:

.-1=|I“:|-|A)T|-cos o=F, -Ax

1.4.5

a F

()]
MoONIHOCTE CUIIBI:

€CJIN 32 BpeEMs

At

pa60Ta CHJIBI U3BMCHACTCA Ha , TO MOIITHOCTH CHIJIbI

A4
=— =F-v-cosa
Ar Ar—0

1.4.6

Kunetnueckas sHeprusi MaTepuagibHOU TOUKH:

mv p
EKI/IH = =5

2 2m

3aKOH U3MEHEHHUS] KWHETUYECKOW SHEPTUU CUCTEMBI

MatepuanbHbix Touek: B MCO AEkun = A1 + A2 + ...

1.4.7

[ToreHnmansHas 3HEprus:

JJIA IIOTCHIIUAJIBHBIX CUJI

A12 = ElrIOTeHu - EZHOTeHu_= AErIOTeHu

IloTenumanpHas YHEPTUs MATEPUATILHON TOYKU B

OJTHOPOJTHOM TIOJIE TSKECTH




EHOTeHu = mgh

[ToTenuuanpHas 3Heprust ynpyro ae(opmMupoBaHHOTO Teja:

kx?
EHOTeHu = T

3aKOH U3MCHCHUS U COXpaHCHUA MEXaHHYECKOM SHCPTHUHU:

Eyex = By + Enorel-m-‘

1.4.8 B IICO AE,ex = Ascex renorerm. cans
B IICO AE,ex = 0, €CIH Agcex renoresm. cu1 = 0
1.5 MEXAHUWYECKUE KOJIEBAHUA 1 BOJIHBI
I"apmonuueckue KoJieOaHusi ~ MaTepHAIbHOW  TOYKH.
Awmiuintyna u ¢aza xonebanuit. Kunematnueckoe onvcanue:
x(7) = Asin( @t +09, ).
v.(H=x/,
a()=(v,),=-0'x(f) =>a, +&'x=0,
I7Ie X - CMEIlIeHUE U3 PaBHOBECHS.
JInHaMu4eCcKoe onucaHue:
ma, = —kx,
rac
k = mw?
151 . DTO 3HAYMT, UTO
E, = —kx.
DHepreTuieckoe OIHCaHue (3akoH COXpaHEHHUS

MEXaHUYECKOU IHEPTUHN):

CBs3b aMIUIMTYIBl KOJEOaHHH CMEIIEHUS MaTepHaIbHON

TOYKH C aMIUTUTYAaMH KoJieOaHUN e€ CKOPOCTU U YyCKOPEHHUS:

Uy =0, @ =04




[Tepuona u yacTora KoseOaHU:

_2n 1

® v

[lepron maneix CBOOOAHBIX KOJEOAHWN MaTEMAaTHYECKOTO

MasiTHUKA:
1.5.2 I
T=2mn|—
g
[Tepnoa cBOOOAHBIX KOIEOaHMI MPYKHHHOTO MasiTHUKA:
m
T =2mn,|—
k
1.5.3 Brinyxnennsie konebanus. Pesonanc. PesonancHas kpuBas
[Tonepeunsie u MPOAOJIbHBIE  BOJIHBI. CxopocTh
pacrpoCcTpaHEHuUs U JIJIMHA BOJIHBIL:
v
A=vT =—
1.5.4 v
HNutepdepentius u qudpakius BOJIH
1.5.5 3ByK. CKOpOCTb 3ByKa
2 MOJIEKVJISIPHAS ©®U3UKA. TEPMOAMHAMUKA
2.1 MOJIEKVYJISIPHAS ©U3UKA
Mopenu cTpoeHus ra3oB, KUAKOCTEH U TBEPABIX Teil. IlycTh
TepMOAMHAMUYECKass cuctemMa (Teno) coctouT w3 N
OJIMHAKOBBIX MOJIeKyJl. Toraa KOJIM4ecTBO BEIIECTBA
N m
V=—=—
Ny
2.1.1
rae
Ny

—9ucio ABOrajpo, m — Macca CUCTEMBI (Tena),
U

— MOJIIpHas MaccCa BCIICCTBA




2.1.2

TemmoBoe JABMXXKCHUC aTOMOB U MOJICKYJI BEIICCTBA

2.1.3 Bs3auMoelicTBHE YacTHI] BEIIECTBA
2.14 Huddysus. BpoyHoBckoe nBmkeHne
2.1.5 Monens uneansaoro raza B MKT
CBs3b MEXK/y 1aBJICHUEM U CPEIHEN KUHETUYECKON SHEpPrue
MOCTYIATEbHOTO TETNIOBOTO IBUKEHHSI MOJIEKYJT UJI€aTTbHOTO
ra3a (ocaoBHoe ypaBHeHue MKT):
4 S
1 = 2 _(mp | 2
p—gmcnv —gn | = —gn Eroer
2.1.6 :
rae m0 — Macca OJTHOM MOJIEKYJIBI,
N
n=-—
%4
- KOHIIEHTpAaIUs MOJIEKYJ
2.1.7 AoGcomotHas Temneparypa: T =t +273K
CBsi3p  TemmepaTypel raza coO CpeJHed KHHETHYEeCKOM
SHEprueil MOCTYMaTeIbHOTO TEIJIOBOIO JIBHXKEHHUS €ro
MOJIEKYJI:
/ -~
=2 ) 2
\
2.1.9 VYpasuenue p = nkT
2.1.10 Moaenp naeanbHOro ra3a B TEpMOJIUHAMUKE:




( VpaBrerHe MerreeeBa — Kiareipora

),

| BelpeskeHHe U1 BHYTpeHHeH SHepTHH

VpaBHeHHe MeHzeneeBa — KianeiipoHa (IpHMeHI

3aIlICH):
L 1

BrIpakeHHe U1 BHyTpeHHell 3Hepri 0JHOATOMHOT!

rasa (IpIMeHIMbIe (JOPMBI 3aIIICH):

U=3vRT=3Nkr =3 R =ve =3 pv
2 2 2 vt T

1L

2.1.11

3akoH JlanbTOHA 1J14 1aBI€HUS CMECU Pa3pPEKEHHBIX ra30B:

p=pt+p+..

2.1.12

W3omporieccsl B pa3pekeHHOM Ta3e ¢ MOCTOSHHBIM YHCIOM
MoJieKyJ1 N (C TOCTOSIHHBIM KOJTMYECTBOM BEIIECTBA V):
m3orepMma (T = const): pV = const ,

n3zoxopa (V = const):

P
—_ = t
cons

n3zobapa (p = const):

— = const

~ <

I'padmaeckoe npencrapnenue nzonpoieccos Ha pV-, pT-u VT-

JarpaMMax.

OOBEeIMHEHHBIN Ta30BbINA 3aK0H:




—— = const
T

JJI1 ITIOCTOSAHHOI'O KOJIMYECTBA BEIICCTBA V.

HaCBIH_[eHHLIe U HCHACBLIIMICHHBIC TIIAphbI. KauecrBennas

3aBUCHUMOCTD IIUIOTHOCTH W OAaBJICHUS HACBINICHHOI'O Iapa OT

2113 TEMIIEPaTyphl, UX HE3aBUCUMOCTh OT 00BhEMa HACHIIIIEHHOTO
napa
Brnaxnocts Bo3myxa.
OTtHOCuUTENbHAS BIAXKHOCTD:
pnapa (T) pnapa (T)
2.1.14 ¢ = =
pHacmmnapa (T) pHaCbILL[l'Iapa (T)
5115 H3MeHeHue arperaTHbIX COCTOSIHMM BEIIECTBA: MCHApeHUE U
o KOH/JICHCALIUSI, KHTICHUE KUIKOCTH
2116 HN3MeHeHue arperaTHbIX COCTOSIHUM BEILIECTBA: IIABICHUE U
o KpUCTAJITU3aLUs
2.1.17 [IpeoOpazoBanue sHepruu B (ha30BBIX EpPexoaax
2.2 TEPMOJINMHAMUKA
2.2.1 TermioBoe paBHOBECHE U TeMIIEpaTypa
2.2.2 Buytpennsis sneprust
Teronepenada Kak crnoco0 N3MEHEHUSI BHYTPEHHEH YHEPTUU
223 0e3 coBeprieHUs paboThl. KoHBEKIMS, TEIIONPOBOIHOCTS,
M3IIy4eHUE
KonuyecTBO TEMIOTHI.
VY aenbHas TEIIOEMKOCTH BEILIECTBA C:
224 0 = cmAT
VY nenpHas Temora napoodpazosanus L: Q = Lm.
2.2.5 VY nenwpHas TeroTa rmiaasiaeHus A: O = Am.
VY nenbHas TemioTa cropaHus TomimBa q: O = gm
DnemeHTapHas paboTa B TEpMOJAMHAMHUKE:
2.2.6

A =pAV




Brruucnenne pabotel mo rpaduky mporecca Ha pV-

TuarpaMMe

2.2.7

IlepBbIil 3aKOH TEPMOAVMHAMUKH :

Q12 =AUy, + A1 = (U, —Uyp) + Agy

Annabara:
Q12 =0= Ay, = (U — Uy) = AUy,

2.2.8

Bropoii 3akoH TepmoanHamuku. HeoOpatumsie mpoueccs

229

[Ipunnune! aeiictBus Ternossix MamuH. KIT/;

o, @) o

*lHarp XlHarp X Harp

n=

2.2.10

Makcumansnoe 3nauenue KII. [{ukn Kapno:
Taw ~Tin _y_ T

v i T,

Harp Harp

max M = Nygy, =

2.2.11

YpaBHEHHE TEIUIOBOTO OanaHca:

Q1+Q2+Q3+:0

SJIEKTPOAMHAMUKA

3.1

OJIEKTPUYECKOE IIOJIE

3.1.1

OnexTpu3anus Ten U €€ NPOosIBICHUS. JIEKTPUUECKUH 3apsi.
JIBa Buga 3apsga. DJIEMEHTAPHBIA DJICKTPUUYECKUN 3apsij.

3aKkoH COXpaHCHHUSA SJICKTPUUICCKOTO 3apsaia

Bsaumonerictsue 3apsinoB. Toueunsle 3apsaasl. 3aKOH
Kysnona:
B OJHOPOJHOM BEILECTBE C TUIIEKTPUYECKON

IMPOHUITACMOCTBIO




szl%l'[q:: 1 _|‘]1|"|‘]:|

ers 4meg, 1°

3.1.3

Onextpuueckoe mnose. Ero geiictBue Ha 3JIE€KTpUUYECKHE

3apsIbl

Hanpsik€HHOCTD 37€KTPUUECKOTo MOJIS:

N F
E=—
QHpOGHblﬂ

[Tone Toueunoro 3apsna:

Er:kr—z

OJTHOPOJIHOE TIOJIE:

E = const.

KapTunbl nuHUN HaNnpsHKEHHOCTH ATUX TTOJIEH

HOTGHHI/IaHBHOCTL QJICKTPOCTATHUYCCKOI'O TOJIA.

PasHocTh IMMOTCHIMAJIOB 1 HAIIPSKCHUC!

A1z = q(¢1 — ¢P2) = —qAd = qU.

HOTGHHI/IaHBHaH SHEpTrUd 3apdaa B JBJICKTPOCTATHYCCKOM

I10JIC:

W =q¢

HOTGHI_[I/IaJI QJICKTPOCTATUYCCKOI'O ITOJIA:

w

*q




CBs3b HaHpH)KéHHOCTI/I moJis1t 1 PasHOCTHU NMOTCHOUAJIOB JIA

OJTHOPOJTHOTO AeKTpocTatnyeckoro mois: U = Ed

[IpuHIIMT Cynepno3uIuy ANEKTPUUECKUX TTOJIEH:

IIpoBOAHMKY B 3JIEKTPOCTATUYECKOM IIOJIE.
VYcnoBue paBHOBeCHS 3apsA0B: BHYTPU MTPOBOJHHUKA

Et=0

, BHYTPHU U Ha MOBEPXHOCTH MPOBOJHHKA @ = const

JAM3IEeKTpUKU B ANEKTPOCTATUYECKOM noie.

,HI/ISJ'IGKTpI/I‘IeCKaH IMPOHUIACMOCTE BCIICCTBA €

Konpaencarop. DneKTpo€MKOCTh KOHIEHCATOPA:

q
c==
U

DNeKTPOEMKOCTB TIIOCKOTO KOHJICHCATOpa!

€S

d

Hapa.lmeanoe COCIMHCHHUEC KOHACHCATOPOB:

q :q1+q2+...,U1 S Uz :---rCnapann_Cl+CZ+---

[TocnenoBareapbHOE COCTUHEHNE KOHICHCATOPOB:
3.1.10

3.1.11 OHeprus 3apsHKEHHOT0 KOHIEHCATOpa:




3.2

3AKOHBLI ITOCTOAHHOI'O TOKA

3.2.1

Cuia Toka:

=21
At

Ar—0

ITocTosHHE TOK: I = const

Jlist mocTosiHHOrO TOKa q = It

322

VYcnoBus cymecTBOBaHUS IEKTPUIECKOTO TOKA.
Hanpsoxkenne U u OJIC E

323

3axon OMa I ydacTKa LeMnu:

I_U
"R

324

DJIEKTPUYECKOE CONPOTHUBJICHHUE. 3aBHCUMOCTb
CONMPOTUBJICHHUA OAHOPOAHOI'O IMPOBOAHUKA OT €Tr0 INJIMHBI U

CCUCHUs. y,I[eJ'IBHOC COIIPOTUBJICHHUEC BEIICCTBA.

[
R=p§

3.2.5

Hctounuku Toka. 3/C uctounmka Toka:

ACTOpOHHI/IXCI/IJ'l

q

E =

BHyTpeHHee conpoTuBieHuE UICTOYHHUKA TOKA

3.2.6

3axoH OMa 17151 IOJTHOM (3aMKHYTOI) 31eKTpuueckon nenu: E

=R + Ir, oTkyzna




3.2.7

[TapamiensHOE COeTMHEHNE TTPOBOHHKOB:
I=11+12+..,Ul=U02=...,
1 1 1

=—+—+...
Rnapann Rl RZ

HOCHeHOBaTeHBHOC COCAUHCHUC ITPOBOAHUKOB!
U=ul+u02+.,I1=12=..,
RI'IOCJI = R1 + R2+

3.2.8

Pabota snektpuueckoro Toka: A = [Ut.
3akon Jlxxoynsa — Jlenua:
Q = I?Rt

Ha pesucrope

U2
R:Q=A=12Rt=IUt=Ft

3.29

MOIHOCTB 3JIEKTPUYECKOTO TOKA:
_ AA
;

TermioBast MOIITHOCTH, BbIAEISIEMAasi HA PE3UCTOPE:

p=rr=2 -
R

=JU
Ar—0

MoniHocTh HICTOYHUKA TOKA:

P = AAcr.cm
5 At

=FI

Ar—0

3.2.10

CBoOoaHBIE  HOCHUTENH  JJEKTPUYECKUX  3apsioB B

[IPOBOJHUKAX. MexaHu3Mbl  IPOBOJUMOCTH  TBEPABIX




METaJUIOB, PAacTBOPOB M PACIUIABOB JJIEKTPOJIUTOB, Ta30B.

ITonynpoBoauuku. I101ynnpOBOXHUKOBBINA U0/

33 MATI'HUTHOE I1OJIE
MexaHnudeckoe B3aUMOACHCTBHE MArHUTOB. Mar"HuTHOeE
TOJIE. Bekrtop MAaTrHUTHOH WHIYKIUU. [TpuHIMI
CYTEPIIO3UIIMN MAarHUTHBIX TOJICH:
B =B;+ B,+..
3.3.1 L
Jlunuu wuHAykuMu MarHuTHoro moisia. Kaprtuna nunHwmit
WHIYKIUU MarduTHOTO TTOJIA TOJIOCOBOTO u
MOJIKOBOOOPA3HOTO MOCTOSTHHBIX MAarHATOB
OneiT Opcrena. MarHuTHOE MOJE NPOBOJHUKA C TOKOM.
330 KapTuna nuHMII WMHIYKIMKM MAarHATHOTO TOJS JUIMHHOIO
NpsIMOTO  TMPOBOJAHMKA M 3aMKHYTOIO  KOJBIEBOTO
MPOBOJHUKA, KATYIIKH C TOKOM
Cuna Amnepa, €€ HanpaBJIECHUE U BEJIUYNHA:
F, = IBlsina
3.3.3 ,TJe o — yrojl MKy HalpaBJIeHUEM MPOBOJHUKA U BEKTOPOM
B
Cuna JlopeHua, e€ HanpaBJIeHUE U BEJIMUMHA:
Fnop =1 q | vBsina
/1€ 0L — YIOJl MEXAY BEKTOpaMU
v
334
u
B
. JABmxeHue 3apspKeHHOM 4YacTUIbl B OJHOPOAHOM MarHUTHOM
rnoJsie
34 OJIEKTPOMATHUTHA A MHAYKIA
[ToTok BeKTOpa MAarHUTHOM MHIYKIIWU:
341 ® = B,S = BScosa




3.4.2

SIBnenue 3nekTrpoMarHuTHOM UHAYKIUU. DJ]C uHAYKIHI

3aKoH 3eKTpoMarHuTHol nHaykuuu dapanes:

Al
34.3 = = —(D’t
At A0
(3 1n’
\% D)
/o
( — )
O/JIC uHAYKIMH B IPSIMOM MPOBOAHHUKE JITTHHOM 1,
JBUKYILIEMCS CO CKOPOCTBIO
v
(vl
B OJTHOPOJTHOM MarHuTHOM ToJje B:
344 | E; |I= Blvcosa

, TJIe 0. — yroJI MeXy BEKTOpoM B 1 Hopmaibio

n

K IIJIOCKOCTH, B KOTOPOH JIEKAT BEKTOPBI

>
>

luv

; €CIIH




1

TO
| E; |= Blv

3.4.5

IIpaBuno Jlenna

3.4.6

NHAYKTUBHOCTB:

L - )
Iy
, umu O = LI
Camounnykuus. DJIC caMOMHAYKIINU:

A7

3.4.7

9Heprm1 MariuMTHOI'O ITOJIA KaTyIIKH C TOKOM:

LI?
W=

3.5

OJIEKTPOMAT'HUTHBIE KOJIEGAHMA 1 BOJIHBI

3.5.1

Konebatenpupiii koHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIC

KoseOaHus B UACATbHOM KOJebaTeTbHOM KOHTYpE:
Iq( f) =qulll( o + (Po)

]\I( 1) =q; =@q, . cos( ot +@,)=I__ cos(wt +q,)
®opmyna Tomcona:

T =2nVLC

, OTKyJ1a




CBs3b AMIUIMTYBI 3apsa/la KOHACHCATOpPa C aMHHHTYHOﬁ CHJIBI
TOKa IIpu CBO60,Z[HI>IX OJICKTPOMAarduTHBIX KoJIcOaHUIX B

UcabHOM KOJIe0aTeTbHOM KOHTYpE:

I

max

®

Omax =

3aKO0H COXpaHEHHUS DHEPTUU B HJCATHHOM KOJIeOaTeIbHOM

KOHTYpE:
3.5.2
353 BbIHyX1€HHBIE 3JIeKTPOMarHUTHBIE KosieOanus. Pesonanc
[Tepemennsiii Tok. [IponsBoacTBo, nepeaaya u norpediIeHne
AJIEKTPUYECKON SHEPTUU
3.54 . . ) ,
cu® LI CU- LI*
+ = EE = =X = const.
2 2 2 2
CBoiicTBa 3JEKTPOMArHUTHBIX BOJIH. B3anMHasi opueHTanus
BEKTOPOB B JIEKTPOMAarHUTHOM BOJIHE B BaKyyMe:
355 AR
E1lBlc
156 [IIxana AJIEKTPOMArHUTHBIX BOJIH. [Ipumenenue
3JIEKTPOMArHUTHBIX BOJIH B TEXHHUKE U OBITY
3.6 OIITUKA
161 [IpssMOnMHENHOE pPACIPOCTPAHEHUE CBETa B OJHOPOJHOMU
cpene. Toueunslii ucrounuk. JIyd cBeta
3aKOHBI OTPAXKEHUSI CBETA.
a=p
3.6.2
alp
T7777,/ 72777
3.6.3 [TocTpoenue n300paKeHHI B IIIOCKOM 3€pKajie




3aKOHBI IpCIOMIICHUS CBETA.

IIpenominenue ceera:

nysina = n,sinf.

AOGCOIFOTHBIN MMOKa3aTeb MPETOMIICHHS:
c

Nagec = ;

OTHOCHUTENLHBIHN MTOKa3aTelb MpCIOMIICHUSA

np, Vg
3.64 Moy = — =
OTH n1 vz
n
— nz
XoJ ny4den B Ipu3Me.
V)= Vi, My =1k,
COOTHOIIIEHE YacTOT W COOTHOIIECHUE IJIMH  BOJIH IIpU
Iepexojile MOHOXPOMAaTHYECKOTO CBETa Yepe3 TIpPaHHUIly
pazzena AByX ONTHYECKUX CPE/I:
ny<n, n,
Oy X
3.6.5 ITonnoe BHYyTpEHHEE OTPAKEHHUE.
[IpenenbHBIM Yo MOJHOTO BHYTPEHHETO OTPAKEHUS:
. 1 ny
Sinay, = =—
Notu n
36.6 Cobuparonue W pacceuBarolve JIMH3BL. TOHKas JIMH3A.

DOKYCHOE PACCTOSIHUE U ONTUYECKAs CUJIa TOHKOW JIMH3BI:




I

3.6.7

®opmysia TOHKOH JIMH3bL:

+

Q|
| =
| =

VBenuuenue, JapaeMoe JIMH30M:

h |fI
'=w="a

F\ h
f

WV

B ciydae paccenBaromieil JIMH3bI:

3.6.8

1
DO = F =—0,
D

| f1
['= Tl

h
H

XOI[ JIy4da, mpomeamero JUH3y oA Mporu3BOJIbHBIM YIJIOM K
e€ miaBHOM omntHuecko ocH. [locTpoeHume wu300pakeHMI
TOYKH U OTpPE3Ka MPSIMOW B COOMPAIOIIUX U PACCEHBAIOIINX

JIMH3aX U UX CUCTEMax

3.6.9

doroarnmapaT KaK ONTHYECKUN Tpuoop. ['1a3 kak onTuyeckas

cucreMma




HNutepdepentius cBera. KorepeHTHbIE UCTOYHUKH. Y CIIOBUS
Ha6JIIOII€HI/I$I MAaKCUMYMOB )41 MHWHUMYMOB B
WHTEeP(EPEHITMOHHOW  KapTUHE OT JBYX CHH(pa3HBIX

KOTCPCHTHBIX HCTOYHUKOB:

3.6.
A
MaKCIIMYMBI — A=2m =, M= 0+1.+£2.%£3.....
/)
MITHIIMYMBI — A=(2m+1 );, m=0,+1+2 +3 .
Hudpakuus cBera. Judpaxkmuonnas pemérka. YcaoBue
Ha6JIIOIIeHI/IH TJIaBHBIX MAaKCUMYMOB TIIpM HOPMaJIbHOM
MaJICHU MOHOXPOMAaTHYECKOTO CBETA C JUTMHOM BOJIHBI A Ha
peméTky ¢ nepuoom d:
3.6.11
dsing,, =mim=0,+/-1,+/-2,+/-3,...
3.6.12 JHucnepcus cseta
4 KBAHTOBAS ®U3UKA
4.1 KOPITYCKYVYJISIPHO-BOJIHOBOM Y AJIU3M
4.1.1 ['mnote3a M. Ilnanka o kBanTax. ®opmyna [Tnanka: E = hv
®doTtoHbl. DHEpTHs POTOHA!
E=hv= he _
=hv=—=pc
4.1.2
Nmmnynsc doToHa:
_E _hv h
p= c ¢ A
4.1.3 ®otordpdext. OnbiTel A.I'. CroneToBa. 3akoHbI poTorddekTa
VYpaBuenue DiiHmreiiHa i GotodddexTa:
4.1.4

EC])OTOHa = ABbIXOﬂa + EKI/IHmaxﬁ




rae,

hc
EC])OTOHa =hv = 7'
hc
ABbIXO/ILa = hv}cp = 1
Kp
2
Mmv~max
Evuumax = > = eUsapn

JlaBneHue cBera.
JlaBneHue cBeTa Ha MOJHOCTBIO OTPAXKAIOLYIO IOBEPXHOCTh U

Ha MOJIHOCTBIO MOTIOHIA0IIYHO ITOBEPXHOCTD

4.2

OU3NKA ATOMA

4.2.1

IInanerapnas mozenb aroma

4.2.2

[Toctynater Bopa. M3nydenne u mormomenne (pOTOHOB Mpu
IIEPEX0/I€ ATOMA C OJJHOTO YPOBHS SHEPTUH HA IPYTOu:

hv =h—c=|E,, -E

mn
}' mn

ml

423

JluHenyaTpie CIEKTPHI.

CnexTp ypoBHEl 3HEpPruu aTomMa BOAOpOaa:

E = - 13,?3B,

n-

n=1.23 ..

4.3

OU3NKA ATOMHOI'O APA

43.1

Hyxnonnas moxens sinpa I'eitzenOepra — MBanenko. 3apsin

saapa. MaccoBoe uncio saapa. M30Tonsl

432

PagnoakTHBHOCTE.

Anwda-pacnan:




‘}X—)‘A‘Z‘_‘EY - éHe
bera-pacnan.

DneKTpOHHBIN B-pacman:

A A 0 ~
7 X274+ je+v,
[TosutponnsIii B-pacnan;
A A 0= .
7 X—20Y + jé+ v,

lamma-n3nyuenue

3aKkoH pPaaArOaKTUBHOIO paciiaga:
-t

4.3.3
[Tycth m — Macca paioakTUBHOIO BeniecTBa. Toraa

-t
m(t) =mgy*x 2T

434 Snepubie peakuuu. JleneHue u CUHTES A€p




YYEBHO-METOAUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O
ITPOLOECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA

®dwuzuka. 10 kmacc : yuel. ais 001meoopa3oBaT. OpraHu3anuii : 6a30BbId U yriay0s. ypoBHH /
I'.4. Msakumes, b.b. byxosues, H.H. Cotckuii; mox pen. H.A. TlapdenTtreBoit
®wusmka. 11 kmace : yuel. ais 001meoopa3oBaT. opraHu3anuii : 6a30BbId U yriTy0a. ypoBHH /

I'.4. Msakumes, b.b. byxosues, B.M. Uapyrun; nox pen. H.A. TlapdentreBoit

METOAUYECKUE MATEPHUAJIBI JI5S1 YYUTEJISA
®dusuka (yrryOoneHHbIH ypoBeHs). Peanuzanus tpedboBannii ®I'OC cpemnero oomero

oOpasoBaHus : MeTou4YecKoe mocodue it yuutens / ; Hayd. pemaktop M. B. CemeHoB. —

M.: ®I'BHY «MHCTUTYT cTpaTerun pa3BuTHs oOpazoBanms», 2023.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET

OTtkpeIThiid 0ank 3aganuii EI'D https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege

POUI https://fg.resh.edu.ru/
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		2026-09-08T15:20:20+0300
	Полукарова Екатерина Александровна




