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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 1o @Qu3MKe Ha YpPOBHE CpelHEro oouero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TOJIO)KEHUH W TpeOOBaHWI K pe3ysibTaTaM OCBOCHUS
OCHOBHOM 00pa3oBaTelibHOM nporpammel, ripeacrasieHHbix B GI'OC COO, a taxxke
c yuérom (enepanbHOll pabouedd mporpamMMbl Bocnutanuss W  KoHueniuu
npernojaBanusl yueoHoro npeamera «dusmka» B 00pa3oBaTeIbHBIX OpraHU3aIUsIX
Poccuiickoit ®eneparuu, peaau3yroiux OCHOBHBIE 00pa30BaTeIbHBIC IPOTPAMMEI.

[Tporpamma mo usmke onpeaenseT 00s3aTeTbHOE MPEAMETHOE CONIEpP)KaHuE,
yCTaHABIMBAECT PEKOMEHAYEMYIO MOCIEA0BATEIbHOCTh U3YUYECHUS TEM U Pa3/esioB
y4e0HOro MpeAaMeTa ¢ y4ETOM MEXIPEAMETHBIX M BHYTPUIPEIMETHBIX CBSI3EH,
JOTMKH y4eOHOro TpoIecca, BO3PACTHBIX OCOOEHHOCTEH  O0y4aroIIuxcs.
[Iporpamma 1o ¢usuke naET TPEACTaBICHHE O LENAX, COJAEp)KaHWHU, OOmIeiH
CTpaTeruy OOy4YeHHUs, BOCHHUTAHUS M PA3BUTUSA OOYYAIOIIUXCA CPEICTBAMMU
ydebHoro npeamera «Pusnka» Ha yriiyOJEéHHOM ypOBHE.

N3yuenne kypca (Qu3MKd YriiyOJE€HHOrO YpOBHSI IMO3BOJISIET PEaTn30BaTh
3a7a4M MpOoPeCcCUOHANTBHON OpUEHTAIIMH, HAMPAaBJICHO HA CO3/JaHHE YCIOBUH IS
OPOSIBIIEHUS] CBOMX MHTEJUIEKTYaJIbHBIX W TBOPUYECKUX CIIOCOOHOCTEN Ka)JIbIM
OOy4JaromMMCsi, KOTOpble HEOOXOAUMBI JUIS TPOAODKEHHS 00pa3oBaHHS B
OpraHu3anusax MnpodecCHOHANBHOrO 00pa3oBaHUsl MO pa3Iu4YHbIM  (PU3UKO-
TEXHUYECKUM U MHKEHEPHBIM CHELMATILHOCTSIM.

B mporpamme o pusmke onpeaensroTcs mIaHupyeMbIe pe3yIbTaThl OCBOCHHS
Kypca (QU3MKM Ha YpPOBHE CpeaHEro ooOmero o0pa3oBaHUs: JUYHOCTHEIE,
MeTanpeAMETHbIE, MpeaMeTHble (Ha  yriyonéHHoM  ypoBHe).  Hayuno-
METOJIOJIOTMYECKON OCHOBOM JIJIsi  pa3paboTKu TpeOOBaHWUA K JUYHOCTHBIM,
METamnpeAMETHBIM M TPEAMETHBIM pe3yibTaTaM OOy4aloUIMXCs, OCBOMBILUX
nporpaMmy 1o (u3MKe Ha yYpOBHE CpeIHEro 00111ero 00pa3oBaHus Ha yrayOJaeHHOM
YpPOBHE, SBIISIETCS] CHCTEMHO-/1€ATEIbHOCTHBIN MOAXO/.

[Tporpamma o (pusmKe BKITIOYAET:

IJTAHUPYEMBIE PE3YJIbTAThl OCBOCHUS Kypca (PU3MUKHU Ha YTIyOJIEHHOM YPOBHE,
B TOM YHCIIC TIPEAMETHBIE PE3yIbTaThI 10 roj1aM 00yUeHHS;

cozepxkanue yueOHoro npeamera «Du3nka» 1mo rogamM o0y4eHusl.

[Iporpamma 1o ¢u3MKe WMEET NPUMEPHBIA XapakTep U MOXKET OBITh
UCTIOJIh30BaHa YUUTESIMU (DU3HKH JIJIsI COCTABICHUS CBOMX Pa0OYHX MPOTPaMM.

[Tporpamma 1o ¢u3MKe HEe CKOBBIBAET TBOPUYECKYI0 MHUIIMATHUBY YUYUTEIEH U
NPEOCTABISIET BO3MOXKHOCTH [UISI  peai3allid  Pa3NUYHBIX METOAMYECKUX
HOIXOA0B K MpPEenojaBaHui0 (U3MKH Ha YriayOJ€HHOM YpPOBHE NpPU YCIOBHH
COXpaHEHUs 00s3aTeTFHON YacTH COJIepP)KaHus Kypca.



®dusrka Kak Hayka O HamOoJjiee OONIMX 3aKOHAaX NPUPOABI, BBICTYyHAs B
Ka4yecTBe yueOHOIro IpeaMeTa B IIKOJIE, BHOCUT CYLIECTBEHHBIH BKJIAJ B CUCTEMY
3HaHMI 00 okpykaromeM mupe. IKonbHbI Kype PU3UKN — cHCTEMOOOpa3yronui
IUI €CTECTBEHHO-HAYYHBIX YUYE€OHBIX NMPEAMETOB, MOCKOIbKY (DPU3UUECKHE 3aKOHBI
JeXaT B OCHOBE MPOILIECCOB M SIBICHUN, H3ydyaeMbIX XHUMHUEH, OHOJIOTHEH,
buzmdeckoit reorpadueit M actpoHomuei. lcmonp3oBaHME W aKTHBHOE
OpUMeHeHne (GU3NYECKUX 3HAHUW ONpEeAeNWIO XapakTep W OypHOEe pas3BHUTHE
pa3zHoo0pa3HbIX TEXHOJOTUHN B chepe IHEPTEeTUKH, TPAHCIIOPTA, OCBOCHHS KOCMOCA,
MOJTYYCHUSI HOBBIX MaTEpHAJIOB C 3aJaHHBIMHU CBoWcTBamu. M3ydenue Qusuku
BHOCUT OCHOBHOM BKJIaJ B (POPMUPOBAHHE €CTECTBEHHO-HAYYHOM KapTHUHBI MHUpA
oOyuaromerocsi, B GOpMHUpOBaHHE YMEHHM MPUMEHITh HAYYHBIM METOJ MO3HAHUS
IIPU BBINOJIHEHUN UMU Y4E€OHBIX UCCIIETOBAHUN.

B ocHoOBY kypca (hu3MKU Ha ypOBHE CPEHEr0 00LIero o0pa3oBaHus MOJ0KEH
pAA e, KOTOPbIE MOKHO pacCMaTpUBATh KaK MPUHLUIIBI €r0 MOCTPOEHUS.

Hoea uyenocmnocmu. B COOTBETCTBUU C HEU KypcC SIBISIETCS JIOTHYECKU
3aBEpIIEHHBIM, OH COACP)KUT MaTepuai U3 BCEX Pa3AesioB (PU3UKH, BKIIIOYAET Kak
BOMNPOCHI KIIACCHYECKOW, TaK U COBPEMEHHOU (PU3UKH.

Hoen zemepanuzayuu. B COOTBETCTBUM C HEW Mmarepual Kypca (HU3UKH
o0beaMHEH BOKpYr (Qusmyeckux Teopuil. Beaymmum B Kypce sBIisieTcs
dbopMUpoBaHUE TIPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaT€pWH, BEILECTBE U
noJe.

Hoea 2ymanumapuzayuu. EE peanuzaiiusg NOpeanosiaracT HMCIOIb30BaHUE
T'YMaHUTApHOTO MOTEHIHANA (HU3MYECKOM HAYKH, OCMBICIICHHUE CBSI3M Pa3BUTHS
(bu3MKYU C pa3BUTHEM O0IIECTBA, & TAKKE C MUPOBO33PEHYECKUMH, HDABCTBEHHBIMU
¥ DKOJIOTHYECKUMU MPoOIeMaMH.

Hoea npuxnaonoii nanpaenennocmu. Kypc dpusuku yriyOoaéHHOTO ypoBHS
MIPEAINOIAraeT 3HaKOMCTBO € IMIMPOKUM KPYrOM TEXHHYECKHX M TEXHOJIOIMYECKUX
IIPUJIOKEHUM W3YYEHHBIX TEOpPUM M 3aKOHOB. lIpu 3TOM paccmarpuBaroTcs Ha
ypOBHE OOIIMX MPEICTABICHUNA W COBPEMEHHBIE TEXHUYECKHE YCTPOWCTBA, U
TEXHOJIOTUH.

Hoea 3Konocuzayuu peanusyercs IOCPEACTBOM BBEICHUS JJIEMEHTOB
COJIEpP)KAaHMSI, TOCBAIIEHHBIX HKOJIOIMYECKUM IMpo0JeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTHEM TEXHHKU M TEXHOJOTMU, a TaKXe OOCYXKICHHUS
Ipo0JIEM pallMOHAIBLHOTO MPUPOAOIOJIE30BAHUS U HKOJIOTHYECKO 0€30aCHOCTH.

OcBoeHue coaepkaHusi MporpaMMbl 10 GU3UKE JOKHO OBITH MMOCTPOSHO Ha
IOPUHLHKIIAX CUCTEMHO-AESITENbHOCTHOIrO noaxoa. s ¢u3uku peanusanus 3THUX
IPUHIIMIIOB 0a3upyeTcs Ha UCIOJIb30BAaHUU CAMOCTOSITENHHOIO HKCIIEPUMEHTA KaK
MOCTOSIHHO JIeHCTBYIOIIEro ¢akropa ydeOHoro mporecca. s yriayOiaéHHOro
YPOBHA — 3TO CHCTEMa CaMOCTOSTEIBHOIO YYEHHYECKOIO0 HKCIIEPUMEHTA,



BKJIIOYAIOIIETO (DPOHTAIbHBIE YYEHUYECKUE OIbITHI MPU HU3YYEHUH HOBOTO
MaTtepuana, JJaboparopHbie paboThl U pabOTHI MpakTUKyMa. [Ipy 3TOM BO3MOXKHBI
JIBa crioco0a peanu3anuu (pU3n4ecKoro NpakTuKyma. B mepBom cirydae npakTUKyM
npoBoauTcs au60 B kKoHme 10 m 11 kimaccoB, mubOO 1OCHE IMEPBOTO M BTOPOIO
MOJIYTOJIUMA B Ka)JIOM M3 3TUX KJaccoB. BTopoit cnocod — 3To mHTErpamust padbot
OpakTUKyMa B CHUCTEMY JIaOOpaTOpPHBIX padOT, KOTOPbIE NMPOBOJSATCS B IMPOLIECCE
u3ydeHus: pasaena (temsl). [Ipu sTom moa paboTamu mpakTHKyma MOHUMAETCS
CaMOCTOATENIbHOE  HCCIEAOBaHUE, KOTOPOE TMPOBOAMUTCS IO PYKOBOJACTBY
CBEPHYTOTO, 0000MIEHHOTO BU/Ia O3 MOIIArOBOM HHCTPYKIIUH.

B mnporpamme mo (Qu3mke cucTeMa YYEHHUYECKOTO JKCIEPUMEHTA,
nabopaTopHBIX pabOT M MpPAaKTHKyMa MpeACTaBlieHa €AUHBIM repeuHeM. Buioop
TEMATHKU U1 3TUX BUIOB YUEHHYECKUX MPAKTUYECKUX PAOOT OCYIIECTBISAETCS
y4aCTHUKaMU 00pa30BaTeIbHOIO Mpoliecca UCXOAS U3 0COOCHHOCTEN MOYpOYHOTO
IUTAHUPOBAHMUS W OCHamleHusi kabunera Qusuku. [Ipu sTOM obOecrneymBaeTcs
OBJIaJICHHE OOYyYalOIMMUCS YMEHHUSIMU TMPOBOJUTH TMpPSMble U KOCBEHHBIC
M3MEPEHHMsI, UCCIECTOBAaHMS 3aBUCUMOCTEH (U3NYECKUX BEIWYMH U TOCTAHOBKY
OTIBITOB MO MPOBEPKE MPEITI0KEHHBIX TUIIOTE3.

Bbonbiioe BHUMaHME yAeIIeTcs PEIICHUIO PACUETHBIX U KAYECTBEHHBIX 33]1a4.
[Tpu 3TOM AJ1s1 pacu€THBIX 3a7a4 MPUOPUTETOM SIBIISIIOTCS 33J]a4M C SIBHO 33JaHHOMN
M HESIBHO 33/1aHHOM (hr3MUeCcKOil MOJIETIbIO, TO3BOJISIONINE TPUMEHSITh U3yYEHHbBIE
3aKOHBI W 3aKOHOMEPHOCTH KaK W3 OJHOTO pasfena Kypca, TaK U HHTETPUPYST
NpUMEHEHHUE 3HAHUHW U3 pa3HBIX Pa3/iesioB. J{Jis KaueCTBEHHBIX 3a7a4 IPUOPUTETOM
SBJIFOTCSL 3aJjaHusl Ha OOBSACHEHHE/TPEJCKAa3aHUe TMPOTEKAHUS (U3HUECKUX
SIBJICHUN M TIPOILIECCOB B OKPY’KAIOIIEH >KU3HU, TpeOyrolre BbIOOpa (pU3HUECKOM
MOJIEIU JJI CUTYaIluu IPAKTUKO-OPUEHTUPOBAHHOTO XapaKkTepa.

B cootBercTBuum ¢ TpedoBanusiMu ®I'OC COO k MaTepralIbHO-TEXHUUECKOMY
obecrnieueHunto yueOHOro mpoiecca Kypc (pU3UKH yriryOJIEHHOTO YPOBHS Ha YPOBHE
cpeaHero oOmiero oOpa3oBaHUS JOJDKEH H3ydaTbCs B YCIOBUAX IPEIMETHOTO
kabuHeta. B kaOunere (U3MKM JOIDKHO OBITH HEOOXOAUMOE J1abopaTOpHOE
000opyI0BaHMeE IS BHIMOJIHEHUS yKa3aHHBIX B TPOrpaMMe 1Mo PU3UKe YIeHUYECKUX
OTIBITOB, J1A0OPATOPHBIX padOT U pabOT MPAKTUKYMa, a TAKXKE JEMOHCTPAIMOHHOE
o0opy0BaHHUE.

JleMoHCcTpanimoHHOe 00OpyAoBaHUE (HOPMHUPYETCS B COOTBETCTBHUM C
OPUHIIMIIOM MUHUMAJIbHOM JOCTATOYHOCTH U  OOECIIEYMBACT IOCTAaHOBKY
NEPEUYNCIEHHBIX B TporpaMme Mo (U3UKE KIIOYEBBIX JIEMOHCTpPAIlUK IS
UCCIICIOBAHUS  U3Y4YaeMbIX SBJICHHUM U  TPOIECCOB, OMIUPUUECKUX U
(G yHIaMEHTATLHBIX 3aKOHOB, UX TEXHUYECKUX MTPHUMEHEHUH.

JlaBopatopHoe 00o0pyJa0oBaHUE [JIi YYEHHUECKHUX MPAKTHYECKUX padboT
dopMupyeTcsi B BHJIE TEMaTHUYECKHX KOMIUIEKTOB M OOECIEeUMBaeTCsi B pacuére



OJTHOTO KOMIUIEKTa Ha JABYX oOyvaromuxcs. TemaTudeckue KOMILICKTHI
1a00paTOpHOro O0OpPYIOBaHUS JOJDKHBI OBITH IOCTPOEHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU aHAJIOTOBBIX M LU(POBBIX MPHOOPOB, a TaKKE KOMIBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BUE LIU(PPOBBIX TaOOPATOPUIA.

OCHOBHBIMHM LIEJISIMU M3y4eHUsI (PU3UKU B 00IIEM 00pa30BaHUU SBJISIOTCA:

dbopMupoBaHUE WHTEpPECAa U CTPEMJICHHS OOY4YaIOIIMXCS K HAYYHOMY
U3YUYEHUIO TPUPOABI, pa3BUTUE UX HHTEVIEKTYaJbHBIX M  TBOPUYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEICTABICHUM O HAyYHOM METOJE MO3HaHUSA M (HOpMUPOBaHUE
MCCIIEIOBATEIHCKOTO OTHOIIEHUS K OKPY)KAIOIIUM SIBIICHUSIM;

dbopMupoBaHruEe Hay4HOTO MHPOBO33PEHHUS KaK pe3yjbTaTa M3y4eHHUS OCHOB
CTPOEHHUS MaTepuu U (QyHIaMEHTaJIbHBIX 3aKOHOB (DU3HKH;

dbopMupoBaHuE YMEHUN OOBSICHSITH SABJICHUS C UCIOJIb30BAHUEM (PU3NYECKUX
3HaHUU U HAYYHBIX JJOKA3aTeNbCTB;

dbopMupoBaHuEe NpPEACTABICHUN O poiM (UBUKUA JUIsl Pa3BUTUSL APYTrUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHIA;

pa3BUTHE  MPEJICTaBIECHUA O BO3MOXHBIX cdepax Oynyiuen
OpoEeCCUOHANBHON JESTEIbHOCTH, CBSA3aHHBIX C (DU3UKOW, IOATOTOBKA K
JanbHeHIIeMy OOy4EHHIO B 9TOM HalpaBICHUH.

JlocTrkeHne 3TUX Leneld oOecreurBaeTcs pelIeHUuEM CIEAYIOIIUX 3a1ad B
npoliecce U3y4eHus Kypca (PU3uKu Ha YPOBHE CPEIHEro O0IIero oOpa3oBaHus:

MpPUOOPETEHUE CUCTEMBI 3HAHUN 00 OOIMIUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaX,  TEOpUSX,  BKIOYas  MEXaHWKY,  MOJEKYJISpHYI0  (HU3HUKY,
ANEKTPOUHAMUKY, KBAHTOBYIO (DU3HUKY U 3JIEMEHTHI aCTPODHU3HKHY;

dbopmMupoBaHue YMEHHUI MPUMEHITh TEOPETUUECKHUE 3HAHUS ISl OObSICHEHUS
bu3nueckux SBICHUN B TPUPOAEC W JJIA NMPUHATHUS TPAKTUUECKUX PEHICHUH B
MMOBCEAHEBHOM JKU3HU;

OCBOEHHE CIIOCOOOB PEIICHUS Pa3IMYHbIX 337a4 C sIBHO 331aHHOM (PHU3UYECKOit
MOJIENIbIO, 3aJlay, TMOAPa3yMEBAIONIMX CAMOCTOATEIbHOE CO3JaHue (HU3NUECKOU
MOJI€TIM, aJeKBAaTHOM YCJOBUSAM 3a/Jayd, B TOM YHCIE 3a7ad HHKEHEPHOIO
XapakTepa;

NOHUMaHHWE (U3UYECKUX OCHOB W TIPUHIMIIOB JEHCTBUS TEXHUUYECKUX
YCTPOWCTB U TEXHOJIOTUYECKUX MPOIECCOB, X BIUSHUSA HAa OKPYKAIOIIYIO CPELY;

OBJIQICHUE METOAAMM CaMOCTOATEIbHOIO IJIAHUPOBAHUS W IPOBENEHUS
(¢U3NYECKUX OKCIEPUMEHTOB, aHAIM3a © HMHTEpOpeTanuu  uHopMaIii,
OIpeieJICHUs TOCTOBEPHOCTH MOJyYEHHOTO PEe3yJIbTaTa;

CO3/IaHHE YCJIOBHM ISl pa3BUTUS YMEHUW MPOEKTHO-HCCIIEA0BATENbCKOM,
TBOPYECKOM JEATEIbHOCTH;



pa3BuUTHE UHTEpeca K chepam npodecCuOHAILHON NIeSITEIbHOCTH, CBA3aHHOU
¢ GUBHUKO.

B coorBerctBun ¢ TtpedoBanusimu DPI'OC COO yrinyOnéHHBIA ypOBEHb
u3ydyeHuss ydeOHoro mpeamera «@Pu3nMKa» Ha YpPOBHE CPEIHEro OOIIEro
oOpa3oBaHusl BbIOMpAaeTCs OOyYarOUIMMUCS, I[JIAHUPYIOIIMMH MPOJOKEHUE
00pa30BaHus M0 CHEIUATBHOCTAM (PU3UKO-TEXHUYECKOTO TPOPHIIS.

Ha u3yuenue ¢usuku (yriyOon€HHBIA ypOBEHB) Ha YPOBHE CPEHETO OOIIEro
oOpazoBanus orBoautcst 340 yacos: B 10 kiacce — 170 yacoB (5 yacoB B HEEIIO),
B 11 knacce — 170 yacoB (5 4acoB B HEZIEIIO).

[Ipennaraemeii B mporpamme Mo (u3uke TepedeHb Ta0OpaTOPHBIX U
MPAKTUYECKUX padOT SBIACTCI PEKOMEHJOBAaHHBIM, YYHTENb JelaeT BhIOOD
MPOBENICHUS JIA0OPATOPHBIX PAOOT W OMBITOB C YYETOM WHIUBHUIYATbHBIX
0COOEHHOCTEH 00yUJaroIIUXCs.



COJEPXAHUE OBYUYEHUA
10 KVIACC

Pazgen 1. HayuyHblid MeTOX TO3HAHMS PUPOIbI.

®dusuka — QyHIaMeHTaIbHAsA Hayka o npupoje. Hayunblit MeTo TO3HAHUS U
METO/Ibl UCCIIEIOBAaHUS (PU3NUECKUX SIBICHUIA.

OKCHepUMEHT U Teopus B Ipoliecce Mo3HaHus npupoasl. Habmonenue u
AKCIIEPUMEHT B (PU3HUKeE.

CnocoObl u3MepeHusi (U3MUECKUX BEJIMYMH (aHAJIOroBble M IU(POBHIE
M3MEPUTETHLHBIE PUOOPHI, KOMITBIOTEPHBIC JATIYNKOBBIC CUCTEMBI).

[lorpemHoct  u3MepeHUd  (PU3MYECKUX  BEIMYMH  (a0CONOTHAs |
OTHOCHUTEJIbHA).

MonenupoBanue QU3NUECKUX SIBICHUN U MPOLIECCOB (MaTepuaibHas TOYKA,
a0COIIOTHO TBEPAOE TEJO0, UAcAIbHAS )KUAKOCTb, UACAIbHBIN a3, TOUSUHBIN 3apsi).
['unoresa. Gu3nyeckuil 3aK0H, TPaHULIBI €ro NpuMeHuMocTH. dusnyeckas Teopus.

Ponp u Mecro ¢u3uku B (HOpMHUPOBAHUU COBPEMEHHOW HAYYHOM KapTHUHBI
MHpA, B IPAKTUUECKON 1€ATETLHOCTH JIFOIEH.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomot, NPAKMUKYM.

N3MmepeHue cuibl TOKa U HAPSKEHUS B LEMH TOCTOSIHHOTO TOKA MPY TOMOIIIH
AQHAJIOTOBBIX U IU(POBBIX U3MEPUTEIBLHBIX TPUOOPOB.

3HaKoMCTBO ¢ 1HGPoBoil 1aboparopueit mo dusuke. [Ipumepsl u3mepeHus
(bU3UYECKUX BEJIMUMH MPU MOMOITHA KOMIBIOTEPHBIX JaTYMKOB.

Pa3zgen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe ABMKEHHE. OTHOCUTEIBHOCTh MEXAaHUYECKOrO JABUKEHHS.
Cucrema orcuéra.

[Ipsimast u oOpaTHas 3aja4l MEXaHUKHU.

Pannyc-BekTop MarepuaibHON TOYKH, €ro MPOEKIMH HAa OCU CHCTEMBI
KoopauHar. Tpaekropus.

[lepemerienue, CKOpOCTb (CpelHsii CKOPOCTb, MTHOBEHHAs CKOPOCTh) H
YCKOPEHHE MaTEpUAbHOM TOYKH, UX MPOECKIUU HA OCH CUCTEMBI KOOpPJWHAT.
CroxxeHue nepeMeIeHn U CI0KEHUE CKOPOCTEM.

PaBHOMEpPHOE M PAaBHOYCKOPEHHOE MPSMOJIIMHENHOE NBUKEHUE. 3ABUCUMOCTh
KOOPJIMHAT, CKOPOCTH, YCKOPEHUSI U MyTH MaTEePUAIbHOM TOYKH OT BPEMEHHU U UX
rpaduxmu.

CBoOogHOe TmajeHue. YCKopeHHe CBOOOJHOro majeHus. [[BrkeHue Tena,
OpOILIEHHOT0 TOJ YIJOM K TOPHU30HTY. 3aBHCHUMOCTH KOOpPAMHAT, CKOPOCTU H
YCKOPEHHUS MaTepUAIbHOM TOYKH OT BPEMEHH U UX TpadUKH.



KpuBonuHueiiHoe  nBHKeHWE. J[BM)KEHHE  MAaTepuUadbHOM  TOYKH 10
OKPY)KHOCTH. YTIJIOBasi M JHMHEWHas cKopocTb. llepron u uactora oOpaiieHwus.
LenTpocTpemMuTenbHOEe (HOPMAIbHOE), KacaTellbHOE (TaHT'€HI[MAIbHOE) U MOJHOE
YCKOPEHHE MATEPUAIbHON TOYKHU.

TexHnueckne yCTPOWCTBA M TEXHOJIOTHYECKHE IIPOLIECCHI: CIUAOMETD,
JIBUYKEHUE CHAPSI0B, LICMIHBIE, IIECTEPEHYATHIE U PEMEHHBIE ITEpEAAYH, CKOPOCTHBIE
TUQTHI.

Hemoncmpauuu.

Mopnens cucteMbl OTCUETA, WIUTFOCTPALMS KWHEMATHYECKUX XapaKTEPUCTUK
JIBUKEHUS.

CriocoObl uccre0BaHus IBUKEHUIA.

Mumroctpanus npeaesnbHoro nepexoa 1 i3MepeHue MrHOBEHHOM CKOPOCTH.

[IpeoOpa3zoBanue ABUKEHUHN C UCTIOIB30BAHHEM MEXAHU3MOB.

[lanenuie Tes1 B BO34YX€E U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGmonenne aBukeHUs Tena, OpPOLIEHHOTO TMOJA YIJIOM K TOPU30HTY U
TOPU30HTAIBHO.

Hanpasienue ckopoCTH IpU JIBUKEHUHU 110 OKPYKHOCTH.

[IpeoOpazoBaHue yrioBoil CKOPOCTU B PELYKTOpE.

CpaBHeHHE NTyTEN, TPACKTOPUM, CKOPOCTEN IBUKEHUS OJHOTO U TOTO K€ Tea
B Pa3HBIX CUCTEMAX OTCYETA.

Yuenuueckuii sxcnepumenm, nadopamopnuvie padomot, NPAKMUKYM.

N3ydyeHne HepaBHOMEPHOI'O JBHKEHHS C LEJIBIO ONPENEICHUS MIHOBEHHOM
CKOpPOCTH.

W3MepeHre ycKOpeHUs MpH MPSIMOJIMHEHHOM PaBHOYCKOPEHHOM JABUKEHUU
10 HAKJIOHHOM TIJIOCKOCTH.

HccnegoBaHne 3aBUCMMOCTH NOYTH OT BPEMEHHM IIPU PaBHOYCKOPEHHOM
JBUKEHUU.

M3mepenne  ycKOopeHHsT ~ CBOOOJHOrO  majeHus  (PEeKOMEHIOBAHO
UCII0JIb30BaHKE ITU(POBOI 1abopaTopun).

N3ydeHue qBruKeHus Tena, OpOIIeHHOT0 rOpU30HTANBHO. [IpoBepka runoressl
O TPSIMON MNPONOPLUHOHAIBHONW 3aBUCUMOCTHM MEXAY HNAIBbHOCTBIO MOJETA H
HAYAJIbHOM CKOPOCTHIO TEJIA.

N3ydyeHne IBUKEHUS Tela IO OKPYKHOCTH C TOCTOSHHOM IO MOZYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCMMOCTH TieproAa oOpalieHusi KOHUYECKOTO MasiTHUKA OT
€ro NapaMmeTpoB.

Tema 2. /lunamuxa.



ITepeiii 3akoH HproTtona. HMHepumanbHble cUCTeMbl oOTcuéra. [IpuHUMI
oTHOcuTeNnbHOCTH ['aymunes. HemHepuuanbHble CUCTEMBI OTCUYETA (ONpEIEIICHHUE,
MIPUMEDBI).

Macca tena. Cuia. [IpuHIMIO Cynepno3suuuu CUil.

Bropoii 3akoH HeroTOHA 111 MaTepUAIBHON TOYKH.

Tperuit 3akoH Hpr0TOHA 111 MaTeprUaIbHBIX TOYEK.

3aKOH BCEMHMPHOIO TATOTEHUS. OKBUBAJICHTHOCTh TI'PaBUTALMOHHOW U
VHEPTHOU MacCCBI.

Cuna TspkecTu. 3aBUCMMOCTh YCKOPEHUSI CBOOOTHOTO MaIeHUs OT BBICOTHI HaJl
MOBEPXHOCTbHIO TJIAHETHI U OT reorpaduueckoi mupoThl. JBrukeHrne HeOECHbBIX Tel
1 ux cmyTHUKOB. 3akoHbl Kemuiepa. IlepBas kocmMuyeckas CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Ttema. Bec Tema, aBmkymerocs c
YCKOPEHUEM.

Cuina tpenusi. Cyxoe Tpenue. Cuiia TpeHHs CKOJIbKEHUS U CUJIa TPEHUSI TOKOS .
Koaddumment tpenus. Cuna conpoTUBICHUS PU JBUKEHUU TeJa B )KUJKOCTH WIIN
rase, €€ 3aBUCUMOCTb OT CKOPOCTHA OTHOCUTEIILHOIO IBUKECHUS.

Hasnenue. ['mapocratnueckoe napnenue. Cuna Apxumena.

TexHuueckue yCTpOWCTBA M TEXHOJIOIMYECKHUE IPOLECCHl: MOALIUITHUKY,
JIBUYKEHUE UCKYCCTBEHHBIX CITYTHUKOB.

Hemoncmpayuu.

HaGmronenue qBUKEHUS TeJl B MHEPUUATIbHBIX U HEMHEPLHAIBLHBIX CUCTEMAX
OTCYETA.

[TprHOMIT OTHOCUTEIBHOCTH.

Kauenune nByX HLWIMHAPOB WM IIAPOB Pa3HOW MAacChl C OJMHAKOBBIM
YCKOPEHUEM OTHOCUTEIBLHO HEMHEPLUAIBHOU CUCTEMBI OTCUETA.

CpaBHEHUE PABHOAECHCTBYIOIIEH PUIOKEHHBIX K TETY CUJI C TPOU3BEICHUEM
MAacCChI T€Jla Ha €r0 YCKOPEHHUE B MHEPLMAIbHON CUCTEME OTCUETA.

PaBeHCTBO CuJl, BOZHUKAIOIIMUX B PE3YJIbTATE B3AUMOACHCTBHS TEIN.

N3mepeHue Mace 1o B3auMOJICHCTBHUIO.

HesecomocTs.

Bec Tena npu yCKOpeHHOM MOABEME U MMA/ICHUH.

LleHTpoOeKHBIE MEXAHU3MBI.

CpaBHEHHUE CUIT TPEHUS TTOKOS, KAYEHHUS U CKOJIbKECHUSL.

Yuenuueckuii sxcnepumenm, nadbopamopnsie padbomol, npaKkmuxKym.

W3MepeHre paBHOACUCTBYIONIEH CUJI MPU JBUKEHUU OpycKa MO HAKJIOHHOU
IIJIOCKOCTH.

[IpoBepka rumoTe3pl O HE3aBUCUMOCTH BpPEMEHU JBUKEHUsA Opycka o
HAKJIOHHOM IIJIOCKOCTH Ha 3aIaHHOE PACCTOSIHUE OT €r0 MAacChl.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HHUKAIOIIUX B NPYKUHE U
PE3NHOBOM 00pa3le, OT X AePOpMaLIUH.

N3ydyeHne NBUKEHUS CUCTEMBI Tell, CBSI3aHHBIX HUTHIO, IEPEKUHYTOU Yepes
NErKui OJIOK.

N3mepenue kodpdunreHTa TpeHUs: MO BeIUYUHE YrioBoro koddduiimenrta
3aBUCUMOCTH Frp(N).

HccnenoBanue nBukeHHs] OpycKa MO HAKIOHHOM IUIOCKOCTH C MEPEMEHHBIM
K03 (OULIMEHTOM TPEHHUSI.

N3ydeHune IBM>KEHMS Tpy3a Ha Baly C TPEHUEM.

Tema 3. Cmamuka meépoozo mea.

AbcomtotHo TBEpAoe Teno. llocTymarenbHoe M BpamlaTeNbHOE ABU)KEHUE
TBEpAOro Tena. MOMEHT CHJBl OTHOCHTENIBHO OCH BpameHus. llimedo cuibl
CrnoxxeHue cui, NPUIIOKEHHBIX K TBEPIOMY Telly. LIeHTp TskecTu Tena.

VY ciioBus paBHOBECHS TBEPIOTO TENA.

YcroitunBoe, HeyCTOWUMBOE, 0€3pa3IMuHOE paBHOBECHE.

TexHnueckne YCTpOMCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: KPOHIUTEHH,
CTPOMUTENbHBIA KpaH, pelI€TYaThle KOHCTPYKIUU.

Hemoncmpayuu.

VY ciioBus paBHOBECHS.

Bunbl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nadopamopnuvie padomot, NPAKMUKYM.

HccnenoBanue yciaoBUM pPaBHOBECHS TBEPAOrO TEJd, HUMEIOLIETO OCh
BpAILCHHUS.

KoHcTpynpoBaHne KpOHIITEWHOB M pacu€T CHII YIPYTOCTH.

N3ydyeHune ycTOMYMBOCTH TBEPAOrO TEJA, UMEIOLIETO MJI0MAAb OMOPBI.

Tema 4. 3axonwl coxpanenusn é mexanuke.

HNmiynbsc MaTepranbHOM TOYKH, CUCTEMBI MaTepUabHbIX TOUeK. LleHTp Macc
CHUCTEMBI MATEPUAIIBHBIX TOUEK. Teopema 0 IBMKEHUM LIEHTPa Macc.

MmIysibe CHJIbI M ©3MEHEHUE UMITYJIbCA Tea.

3aKOH COXpaHEHHS UMITYJIbCa.

PeakTuBHOE BUKEHHE.

MoMeHT uMmIlynbca MaTepualibHOM TOYKM. [IpencraBieHne o coxpaHeHUU
MOMEHTa UMITYJIbCA B IEHTPAIbHBIX MOJISAX.

Pabora cunbsl Ha MajJoM W Ha KOHEYHOM nepeMeunieHuu. Ipaduueckoe
pesicTaBiIeHuEe pabOThl CUJIBL.

MoOnHOCTb CUJIBL.

Kunernueckass 3Heprusi MarepualibHOM TOukM. Teopema 00 W3MEHEHHH
KUHETUYECKOU SJHEPTUU MATEPUATIbHON TOYKHU.



[loTeHUMaNbHBIE W HENOTEHUUAJIbHbIE CHIbL. [loTeHIUManbHas >HEPrus.
[TotenmnuanbHas sHEeprust ynpyro aehopMHUpOBaHHON NpykuHbl. [loTeHnnanbpHas
SHEPrus Tejia B OJTHOPOJHOM I'PaBUTALIMOHHOM ToJie. [loTeHunansHas SJHeprus Tesna
B TPaBUTAIMOHHOM II0JIE OJIHOPOJHOrO Imapa (BHYTpM M BHe mapa). Bropas
KOCMMYECKasA CKOPOCTh. TpeThs KOCMUYECKasi CKOPOCTb.

CBs13b pabOTHI HETIOTEHITMATIBHBIX CHJI C U3MEHEHHUEM MEXaHHUYECKOW YHEPTUn
CUCTEMBI T€Jl. 3aKOH COXPAHEHHSI MEXaHUYECKOW YHEPTUH.

Ynpyrue u Heynpyrue CTOJIKHOBEHUS.

YpaBHeHue bepHyumM sl MACATbHOW JKUIAKOCTH KAK CIEACTBUE 3aKOHA
COXPAHEHUSI MEXaHUYECKON IHEPIUH.

TexHnueckrue yCcTpoMCTBa U TEXHOJIOTHYECKUE MPOLIECCHI: IBUKECHUE PAKET,
BOJIOMET, KOTIEP, IPY>KUHHBIN MUCTOJET, THPOCKOT, (PUTYpHOE KaTaHUE HAa KOHbKaX.

Hemoncmpayuu.

3aKOH COXpaHEHHs UMITYJIbCa.

PeakTruBHOE IBUKEHUE.

N3mepenne MOITHOCTH CUIIBL.

N3MmeHeHre sHepruu Teja Ipyu COBEPIIICHUU pabOTHI.

B3anMHble NpeBpanieHuss KUHETHYECKOM W IMOTEHUHAIbHOW SHEPruil Impu
JNEUCTBUH HA TEJIO CUJIBI TSIKECTH U CUJIbI YIIPYT OCTH.

CoxpaHeHue SHEepruu Mpu CBOOOTHOM IaJIEHHUU.

Yuenuueckuii sxcnepumenm, nadopamopnuvie padomot, NPAKMUKYM.

N3mepeHue nMnysbca Teaa 1o TOpMO3HOMY ITYTH.

N3mepenure Cuibl TATH, CKOPOCTH MOJIEH SJIEKTPOMOOMIISI 1 MOITHOCTH CHJTBI
TATH.

CpaBHEHUE U3MEHEHHUS UMITYJIbCA TeJa C UMITYJIbCOM CHJIBL.

HccnenoBaHne coXpaHEHUs UMITYJIbCA IPUA YIIPYTOM B3aUMOJIECHCTBUU.

N3mepenne KUHETUYECKOW YHEPTUM TeJla 110 TOPMO3HOMY ITyTH.

CpaBHeHVE U3MEHEHHS TTOTCHIIMALHON YHEPTUHU MPYKUHBI ¢ paOOTON CHIIBI
TPEHUSL.

OmnpeneneHue pabOThI CHIBI TPEHHSI TIPHU JIBWKCHHH Tella MO0 HAKJIOHHOW
IJIOCKOCTH.

Paznen 3. MosekysasipHas pu3srka u TEpMOAHMHAMMKA.

Tema 1. Ocro6bt MONEKYNAPHO-KUHEMUUECKOU meopul.

OcHOBHBIC TIOJIOKEHUSI MOJIEKYIsipHO-KuHeTHdeckol teopun (MKT), wux
onbITHOE 00ocHOBaHue. [luddy3us. bBpoyHoBckoe nBrkeHUE. XapakTep JBUKCHUS
Y B3aMMOJECHCTBUS YaCTHUI] BellecTBA. Mojeinn CTpOEHUs Ta30B, KUIAKOCTEN U
TBEPABIX TEJN U O0BCHEHHUE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojenel. Macca u
pa3Mmepsl MoJiekyn (aromoB). KomnuecTBo BemectBa. [loctositHaas ABoraapo.



TertoBoe paBHOBecue. Temmeparypa u crmocoobsl e€ u3mepenus. Illkama
teMueparyp Llenbcus.

Mopenps uaeanbHOro ra3a B MOJEKYJSPHO-KMHETUYECKOW TEOPUU: YACTHUIIBI
rasa JIBMXKYTCS XaOTUYECKHU U HE B3aUMOJEUCTBYIOT APYT C IPYTOM.

['azoBble 3akoHBl. YpaBHeHue MenaeneeBa—Knaneiipona. AOcomoTHas
temneparypa (mkana temneparyp Kensuna). 3akon JlansTona. M3omnpoueccsl B
UJCaJbHOM Ta3e C TIOCTOSHHBIM KOJIMYECTBOM BellecTBa. [ 'paduueckoe
IpeJICTaBJIEHUE U30IPOLIECCOB: U30TEpMa, U30X0pa, U300apa.

CBsi3b  MEXIy [JIaBJICHMEM H  CpeIHEW KHUHETHUYECKOHM  DSHepruewu
NOCTYNATEAbHOIO TEMJIOBOIO JBM)KEHHS MOJEKYN HACAIbHOro ra3a (OCHOBHOE
YPaBHEHHE MOJIEKYIISIPHO-KUHETHYECKOW TEOPUH UJI€aTIbHOIO rasa).

CBsi3b a0COIOTHON TEMITEpaTyphbl TEPMOANHAMUYECKON CUCTEMBI CO CpeIHEN
KMHETUYECKOW dHEPrUeH MOCTYNATENbHOr0 TEMIOBOTO ABUKEHHS €€ YaCTHLL.

TexHnueckne yCTpPOHWCTBA M TEXHOJIOTHYECKHE IIPOLIECCHI: TEPMOMETP,
O6apomeTp, MoJlydeHue HaHOMAaTEepPUAJIOB.

Hemoncmpayuu.

Mopenu 1BUXEHUS YaCTHL] BEIIECTBA.

Mopenb OpOyHOBCKOTO ABMXKEHUS.

Buneoponmk ¢ 3anuchbio peasbHOro OpOyHOBCKOTO IBHXKEHHUS.

Juddy3ust KuaKoCTeH.

Mogens onbita IlITepHa.

IIputsxenne MOnEKyI.

Mopenu KpucTauIndecKux pemeEToK.

HaGmonenue u rcciegoBaHue U30MPOIECCOB.

Yuenuueckuii sxcnepumenm, nadbopamopmnsie padomul, npaKkmukKym.

HccnegoBanue mpolecca YCTAHOBJIEHHS TEIUIOBOI'O PAaBHOBECHS IpU
TETIO0OMEHE MEXKIY TOpsiuel U XOJIIOAHOM BOIOM.

W3ydyeHne W30TEpMUYECKOro IMpolecca (PeKOMEHJAOBAHO HCMOIb30BaHUE
udpoBoit maboparopun).

N3ydenune n30XopHOro mporecca.

N3ydenue nzobapHoro mporecca.

IIpoBepka ypaBHEHHS COCTOSTHUS.

Tema 2. Tepmoounamuka. Tennoevie mawiunul.

Tepmonunamuueckass (TJl) cuctema. 3agaHue BHEUIHUX YCIOBUM JJis
TEPMOJANHAMHUYECKON cHCTEMBI. BHENTHME U BHyTpeHHUE napaMmeTpsl. [lapamerpsr
TEPMOJUHAMHUYECKOW CUCTEMBI KaK CPEHUE 3HAUEHUS BEJIMYMH, OIIUCHIBAOIINX €€
COCTOSIHUE HA MUKPOCKOITMYECKOM YPOBHE.

HyneBoe Hawano TtepmoanHamMuku. Camonpou3BOJIbHAs — pejlakcanus
TEPMOJAVMHAMHUYECKON CUCTEMBI K TEIUIOBOMY PABHOBECHIO.



Mopenb uIeanpHOrO0 Ta3a B TEPMOAMHAMHUKE — CHCTEMAa YpPaBHEHUN:
ypaBHeHHEe MennaeneeBa—KianeipoHa U BbIPAKEHUE [JI1 BHYTPEHHEW SHEPrUU.
VYcnoBus TMPpUMEHUMOCTH 3TOM MOJIETIN: HU3KAas KOHIEHTPAILMS YaCTUI], BHICOKHE
TeMIepaTypbl. BeipakeHue 1uisi BHYTPEHHEN SHEPTHUU OJHOATOMHOIO HJIEAIBHOTO
rasa.

KBazucratuueckre 1 HECTaTUYECKUE TPOLIECCHI.

OnemenTapHas paboTa B TepMoAMHAMUKe. Berancienne padoTel o rpaduky
npoiiecca Ha PV-auarpamme.

Termmonepenaya  kak  cmocod  WM3MEHEHWST  BHYTPEHHEH  DHEPruu
TEPMOJAMHAMUYECKON  cucTeMbl 0e3  coBepiieHuss paborel.  KoHBekmus,
TEMJIONPOBOJHOCTD, U3TyYEHUE.

KomnuectBo Terorel. TennoéMkocTh Tema. YaenbHas W MOJISIpHas
TEIUIOEMKOCTH BEIIECTBA. YpaBHEHHME Marnepa. YenbHas TemioTa CropaHus
TorBa. Pacyér komuyecTBa TEIUIOTHI Mpu  Temyomnepenaye. [lonarue 06
aanabaTHOM Ipoliecce.

IlepBbIil 3aK0H TEpMOIUHAMUKHU. BHYTpeHH s 3HEeprus. KoimmuecTBo TermoTsl
u paboTa Kak Mepbl HM3MEHEHHMS BHYTPEHHEH SHEPruud TEPMOJUHAMUYECKON
CUCTEMBI.

BTopoii 3aK0H TepMOJIMHAMHKY JIJIs1 PABHOBECHBIX MTPOLIECCOB: Yepe3 3aJaHHOE
PaBHOBECHOE COCTOSIHUE TEPMOAMHAMHYECKON CHUCTEMbI MPOXOAUT €IUHCTBEHHAs
aguabaTta. AOCOJIIOTHAsI TeMIIepaTypa.

BTopoii 3aK0H TEpMOJMHAMUKH 17151 HEPAaBHOBECHBIX MTPOLIECCOB: HEBO3MOKHO
nepeiaTh TEIIOTY OT O0JIee XOJIOAHOTO Tea K 0oJiee HarpeToMy 0e3 KOMIICHCAIi!
(Knay3uyc). HeoOpaTumocTh NpupOIHBIX MTPOLIECCOB.

[TpuHumme! nectBus TerioBbix MamuH. KIT/.

Maxkcumansnoe 3Hauenue KII. [ukn Kapno.

DKOJIOTMYECKHUE ACTEKThl MCIOJb30BAaHUS TEIUIOBBIX JBUTareneil. TemioBoe
3arpsi3HEHNE OKPYKAIOIIEH CPEbI.

TexHnueckne yCTpOHCTBA M TEXHOJIOTHYECKUE MPOLECCHI: XOJOIWIbHHUK,
KOHJUITMOHED, NHW3CNbHBIA W KapOIOpaTOpHBIN NBHUTaTeNd, IapoBas TypOuWHa,
MOJIyYEHUE CBEPXHU3KHX TEMIEPATyp, YTWIM3ALHS «TEIUIOBBIX» OTXOAOB C
MCITOJIb30BAaHUEM TEIJIOBOI'O HACOCA, YTHIIM3AIUs OMOOPTraHUYECKOrO TOIINBA IS
BBIPAOOTKH «TEIIOBOI» U 3JIEKTPOIHEPT M.

Hemoncmpayuu.

N3menenue temmnepaTypbl Ipy aAnadaTHYECKOM paclIupeHuHN.

Bo3nymHoe orauso.

CpaBHEHUE yIeTIbHBIX TEMJIOEMKOCTEN BEIIECTB.

CniocoObl UI3MEHEHUSI BHYTPEHHEH SHEPTHUU.

Hccnenosanue aqnabaTHOro mpolecca.



KoMnproTepHbIE MOJEHN TEMIOBBIX JBUTATEIIECH.

Yuenuueckuii sxcnepumenm, nadbopamopnwie padbomol, npaKkmuxKym.

N3mepenne yaenbHON TEMI0EMKOCTH.

HccnenoBanue mmporecca OCThIBaHUS BELIECTBA.

HccnenoBanue aquabdaTHOro mpoiiecca.

M3ydyeHne B3aMMOCBSA3M SHEPIMU MEXMOJEKYISIPHOIO B3aUMOJACHCTBUS U
TEMIIepaTypbl KUIIEHUS KUIKOCTEM.

Tema 3. Azpecammnibie cocmoanus eewyecmea. Dazosvie nepexoonl.

[TapoobOpa3oBanue u koHAeHCanus. Micnapenne u KuneHue. Y gebHas TerioTa
napooOpa3OBaHMUs.

HacpllieHHbIE M HEHachllleHHblE mapbl. KauecTBeHHas 3aBHCHMOCTH
IJIOTHOCTH M JIaBJIEHUS HACBILIEHHOT O I1apa OT TEMIIEPATyphl, UX HE3aBUCUMOCTb OT
00BbEMa HACBIILIEHHOTO Napa. 3aBUCUMOCTh TEMIEPATYpbl KUIIEHUS OT JaBJICHUS B
AKUIKOCTH.

BnaxHocTh Bo3ayxa. AOCONIOTHAS U OTHOCUTEJIbHAS BIQXKHOCTb.

Teépnoe teno. Kpucramnueckue u aMmoppHbie Tena. AHU30TPOIHS CBOMCTB
KpuctayuioB. [lmaBiieHMe W KpucTtaim3anus. Y IeJIbHas TEIUIOTa IIJIABJICHMS.
CyOaumanus.

Hedopmannu tBEpHOro tena. Pactspkenne u cxarue. Casur. Monyns FOHnra.
[Ipenen ynpyrux aedopmariuii.

TemoBoe pacmmpeHue KUIAKOCTEH U TBEPABIX Tel, 00ObEMHOE M JMHEHHOE
paciupenre. AHTapMOHU3M TEIJIOBBIX KOJIEOAHUN YacTUIl BEUIECTBA KaK MPUYMHA
TEIJIOBOTO PACIIMPEHUs TeJ (Ha Ka4eCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHEepruu B (Pa3oBbIX MEPEXOiax.

VYpaBHeH#He TerIoBoro Oaianca.

[ToBepxHocTHOe HaTskeHue. KosppuiueHT moBEepXHOCTHOrO HaTSHKEHUS.
Kanumiapusle sBienns. J[aBneHue nox NCKPUBIEHHON MOBEPXHOCTHIO KUIAKOCTH.
®opmyna Jlannaca.

TexHnueckne yCTpOMCTBA M TEXHOJIOTHYECKHME MPOLECCHL:  KUJIKUE
KpUCTaJJIbl, COBPEMEHHBIE MaTEPUATIbI.

Hemoncmpayuu.

TerutoBoe pacmmpeHue.

CBoiicTBa HACHIILICHHBIX MMapOB.

Kunenue. Kurnenne npy NOHWKEHHOM JIaBJICHUN.

N3MepeHune cuiibl TOBEPXHOCTHOTO HATSKEHUS.

OnBITHI C MBUIBHBIMU IJIEHKAMH.

CmauuBaHue.

Kanusipable siBeHus.

Mopaenn HEeHBIOTOHOBCKOM KHUIKOCTH.



CriocoObl U3MepeHus BIaXKHOCTH.

HccnenoBaHre HarpeBaHus U IJIABJIEHUS KPUCTAJUIMYECKOTO BEIIECTBA.

Buasr negopmariuii.

Hab6mronenne mansix aedopmariui.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomot, NPAKMUKYM.

N3yuenune 3aKkOHOMEPHOCTEN UCIIAPEHUS KUIKOCTEN.

N3Mepenne yaeapHOM TEeIUIOTHI TIJIaBJICHUS JIbIa.

N3yuenue CBOMCTB HACHILEHHBIX I1aPOB.

M3mepenne aOCONIOTHOM BIQXXHOCTH BO3JyXa W OIEHKAa MacChl IapoB B
NOMEUIEHUU.

N3mepenne kordduimeHTa moBepXHOCTHOTO HATSIKEHUS.

N3mepenune moayns FOHra.

HccnenoBanue 3aBucUMOCTH  JedopMmaliid  pe3ruHOBOro obpasua ot
IIPUJIOKEHHOU K HEMY CHUJIBL.

Paznen 4. dinekTrponuHaMuKa.

Tema 1. Inekmpuueckoe noJe.

OnekTpu3anus Tell U €€ NPOsABIECHUA. ODJNEKTpUYECKHM 3apsn. JlBa Buna
JNEKTPUUECKUX 3apsAfoB. IIpOBOAHMKM, IUANEKTPUKA U IOJYIPOBOAHUKH.
DJIEMEHTAPHBIN AJEKTPUYECKUH 3apsA/l. 3AKOH COXPAHEHHUS SJIEKTPUUECKOr0 3apsiaa.

B3aunmoperictBue 3apsanoB. Toueunsie 3apsiabl. 3akoH KyoHa.

DnekTprueckoe nose. Ero neiictBue Ha 3IEKTPUUYECKUE 3apsIbl.

Hanpsok€aHocTh  anmekTpuueckoro  modsi.  [IpoOubiii  3apsan.  Jlunum
HANPsLKEHHOCTH AJIEKTPUUYECKOro 1mojst. OTHOPOJHOE AJIEKTPUUYECKOE MOJIE.

[ToTeHIHATBHOCTD AJIEKTPOCTATUYECKOrO ToJid. Pa3HOCTh MOTEHLMANOB U
HanpspkeHue. [loTeHnManbHas 3HEprus 3apsia B DJIEKTPOCTATUYECKOM IOJIE.
[ToTeHuMan 3MeKTpOCTaTUYECKOro Nojs. CBsA3b HANPSKEHHOCTH TOJIL U PA3HOCTU
MOTEHIMAIOB JUISI 3JIEKTPOCTATUYECKOrO IOyl (Kak OJAHOPOJHOIO, TakK M
HEOJIHOPOJHOTO).

[IpyuHUIMT CyNIEpNO3UIINY IEKTPUUECKUX MOJIEH.

[Tome Toueunoro 3apsma. [lome paBHOMepHO 3apsikeHHOW cdepnl. [lome
PaBHOMEPHO 3apsiKEHHOro Mo o0nEéMY mapa. [lone paBHOMEpPHO 3apsiKEHHOU
OECKOHEYHOM IUIOCKOCTH. KapTuHbl JMHUN HanpsKEHHOCTH 3THX TOJEH H
AKBUITOTEHIHAIBHBIX TOBEPXHOCTEM.

IIpOBOIHUKH B JIIEKTPOCTATUYECKOM ITOJIE. Y CIIOBUE PABHOBECHUS 3apsA/10B.

JvanexTpuku B DJIEKTPOCTaTHUYECKOM  TIOJE. Jlnanexrprueckas
IIPOHUIIAEMOCTD BEILIECTBA.

Konnencarop. DneKTpoEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTD IUIOCKOTO
KOH/JIEHCATOpa.



[TapannenbHOe coeMHEHNE KOHIeHCaTOpoB. [locnenoBaTenbHOE COETMHEHNE
KOH/IEHCATOPOB.

DHeprus 3apsLKEHHOTO KOHJIEHCATOoPa.

JIBrKeHHE 3apsyKEHHOM YaCTULBI B OJHOPOJIHOM 3JIEKTPUYECKOM I10JIE.

TexHnueckne yCTPOMCTBA M TEXHOJIOTHYECKHE IMPOLECCHL: AJIEKTPOCKOIL,
AIEKTPOMETpP, DIEKTPOCTaTUUECKasl 3aluTa, 3a3eMJICHHUE DJIEKTPONpPHOOpPOB,
KOHJIeHCATOphI, reHeparop Ban ae I'paada.

Hemoncmpauuu.

Y CTpONCTBO M NMPUHIUIT IEUCTBUS JIEKTPOMETPA.

DIIEKTPUYECKOE MOJIE 3aPSIKEHHBIX IAPUKOB.

DIIEKTPUUECKOE MOJIE IBYX 3aPSKEHHBIX TIACTHUH.

Mopnens snekTpocTaTudeckoro reaeparopa (Ban ne ['paada).

[IpOBOIHUKH B DNEKTPUUYECKOM IOJIE.

DJeKTpocTaThuuecKas 3amuTa.

Y CTpONCTBO U JEUCTBUE KOHAECHCATOPA OCTOSIHHON U IEPEMEHHOM EMKOCTH.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHCATopa OT IUIOU[aJH
IJIACTHH, PACCTOSTHUS MEXAY HUMHU U JUAJIEKTPUUYECKOW MPOHUIIAEMOCTH.

DHeprus 3JIEKTPUUECKOr0 MOJIA 3apPSKEHHOT0 KOHIEHCATOpA.

3apsiaKa U pa3psliKka KOHJIECHCATOpa 4Yepe3 PE3UCTOP.

Yuenuueckuii sxkcnepumenm, nadbopamopnsie padomeol, npaKkmuxKym.

OneHka cui B3aMMOJIEVCTBUSA 3aPSKEHHBIX TEL.

HaGmronenne npeBpalieHus SHEPrun 3apsDKEHHOT0 KOHIEHCATOpa B SHEPTHUIO
V3JIyYEHHS CBETOANO/A.

N3yyeHne npoTekaHusi TOKA B LIENU, COAEPKALLEN KOHAEHCATOP.

Pacnipenenenue pPa3HOCTH MTOTEHIIMAJIOB (HampsHKEHUs) pu
MIOCJIEIOBATEIBHOM COEIMHEHUN KOHJIEHCATOPOB.

HccnenoBanue paspsana KOHACHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmoannwlil 31eKmpuiecKuil mok.

Cuiia Toka. IlocTosSIHHBIN TOK.

VYcnoBusi CylIeCTBOBAHMS MOCTOSHHOIO J3JIEKTPUYECKOrO TOKa. McTouHmkm
toka. Hanpsokenne U u DJ1C &.

3akoH Oma [J1s y4acTKa LEeTu.

DIIEKTPUYECKOE CONPOTUBIICHHUE. 3ABUCUMOCTD COITPOTUBIIEHUS OHOPOIHOTO
IIPOBOJHMKA OT €ro JUIMHbl W IUIOLIAJHA IIONEPEYHOr0 CEYEHUs. Y AEJIbHOE
CONPOTHUBIICHUE BEUIECTBA.

ITocnenoBarenpHOE, NMapalIEIbHOE, CMENIAHHOE COCIMHEHUE MPOBOIHHUKOB.
Pacuér pa3BeTBnEHHBIX AekTpudeckux neneil. [Ipasuna Kupxroda.

Pabora snextpuueckoro Toka. 3akon [xoynsa—Jlenna.



MONIIHOCTh 3JIEKTPUYECKOrO TOKAa. TersoBas MOUIHOCTh, BbIAEISAEMas Ha
pe3ucrope.

DJ1C u1 BHyTpEeHHEE COIPOTUBIICHUE UCTOYHUKA TOKA. 3aKOH OMa JJIs MOJTHOM
(3aMKHYTOH) »aneKkTpudeckod 1enu. MolrHocTh HCTOYHMKa ToKa. KopoTkoe
3aMbIKaHHE.

KoHnaeHcaTop B 1ienu MoCTOSHHOIO TOKA.

TexHuyeckne ycTpoMCTBA M TEXHOJOTMYECKHE MPOLECCHL: aMIIEPMETP,
BOJIBTMETP, PEOCTAT, CYETYUK IIIEKTPUUECKONU DHEPTUH.

Hemoncmpayuu.

N3mepeHure cuibl TOKa U HAPSKEHUS.

HccnenoBanne 3aBHCHMOCTH CHJIBI TOKa OT HAaIpsSOKEHUS NI PE3UCTOpA,
JaMIIbl HAKAJIIMBAHMS U CBETOIMO/A.

3aBUCHUMOCTb COINPOTUBJICHUS LWIMHAPUYECKUX MPOBOAHUKOB OT JJIMHBI,
IJIOLIAAM MOMEPEYHOI0 CEYEHU U MaTepuaa.

HccnenoBanne 3aBUCUMOCTH CUJIBI TOKA OT CONPOTHUBIIEHUS MPU MMOCTOSHHOM
HaIpsKCHUH.

[Ipssmoe n3mepenne DJC. KopoTkoe 3aMbIKaHME rallbBAHUYECKOTO JIEMEHTA
Y OLICHKA BHYTPEHHEIrO0 CONPOTUBIICHUS.

Cnoco0Onl coeTMHEeHNsT UICTOYHUKOB Toka, J/[C GaTtapeil.

HccnenoBanne pa3HOCTH NOTEHIMAIOB MEXAY MOJIFOCAMHU UCTOYHHMKA TOKA OT
CHWJIBI TOKA B IIEMH.

Yuenuueckuii sxcnepumenm, nadbopamopmsie padbomol, npaKmuKym.

HccnenoBanne CMEIIAaHHOTO COEIMHEHUSI PE3UCTOPOB.

H3MepeHure yneabsHOro ConpoTUBIECHUS TPOBOHUKOB.

HccnegoBanue 3aBUCMMOCTHM CHJIBI TOKA OT HaOpsDKEHUs IS JIAMITBI
HaKaJIMBaHUS.

VYBenuueHue npejiena u3MEPEHUs: aMrnepMeTpa (BoJIbTMETPA).

N3mepenue DJ1C 1 BHYTpEHHET O COMPOTUBIICHHS] UCTOYHUKA TOKA.

UccnenoBanue 3aBucumoctd J/]C raapBaHMYECKOrO 3JEMEHTAa OT BPEMEHU
IIPU KOPOTKOM 3aMBIKAHHH.

HccnenoBanue pa3HOCTH MOTEHIIMATIOB MEXK/Y IMOJ0CAMU UCTOYHHKA TOKA OT
CWJIBI TOKA B 1IEMH.

HccnenoBanre 3aBUCUMOCTH MOJE€3HOM MOUTHOCTH MCTOYHHMKA TOKA OT CHJIBI
TOKa.

Tema 3. Toxu 6 pa3inuyuHblx cpeoax.

OneKkTpudeckass NpPOBOAUMOCTb  PA3JIMYHBIX  BEUIECTB.  JJIEKTPOHHAas
IPOBOJAMMOCTD TBEPJBIX METANIOB. 3aBUCUMOCTb CONPOTUBIIECHUS METAIOB OT
Temrieparypbl. CBEpXIPOBOJIUMOCTb.

DnekTpudeckuil TOK B Bakyyme. CBOKCTBA 3JIEKTPOHHBIX MTyYKOB.



[TonynpoBOAHUKH. CobcTBeHHas u MpUMECHast IIPOBOJIUMOCTD
noJynpoBOoAHUKOB. CBoiicTBa p—N-nepexoja. [lonynpoBogHUKOBBIE TPUOOPHI.

DJIEKTPUUYECKUN TOK B JJIEKTPOIUTAX. IDJIEKTPOJIUTHYECKAS AUCCOLUAAIUA.
DnekTponus. 3akoHsl Dapanes 1y AIEKTPOIn3a.

DIJIEKTpUUYECKU TOK B ra3zax. CamMOCTOSITENIbHBIN M HECAMOCTOSATEIIbHBIN
paspsa. PaznuuHbie TUIIBI CAMOCTOATENBHOTO paspsaa. MonHus. [1nasma.

TexHuueckrue yCTpOWCTBAa MU IPAKTUUYECKOE NPUMEHEHUE: Ta30pa3psiIHbIC
JaMIIbI, SJIEKTPOHHO-Iy4YeBas TpyOKa, MOJYIPOBOJAHUKOBBIC MPUOOPHI: MO/,
TPaH3UCTOP, (POTOMOI, CBETOAMO/I, TajbBaHNKa, pad)MHUPOBAHUE MEH, BBHITIJIABKA
AITIOMUHUS, SJIEKTPOHHASI MUKPOCKOIHA.

Hemoncmpayuu.

3aBUCHUMOCTh COMPOTUBIICHHS] METAJUIOB OT TEMIEPATYPHI.

[IpoBOAMMOCTB ANEKTPOJIUTOB.

3akoHsl 3nekTpoaun3a dapanes.

HckpoBoii pa3psa 1 IpOBOAUMOCTb BO3AYyXa.

CpaBHeHUE TPOBOAMMOCTH METAJUIOB U MOJYIPOBOJIHUKOB.

OIHOCTOPOHHSS TPOBOAUMOCTD AUOAA.

Yuenuueckuii sxcnepumenm, nadbopamopnwie padbomol, npaKkmuxKym.

Hab6monenue snekTposusa.

N3mepenue 3apsaa OAHOBAJIEHTHOTO HOHA.

UccnenoBanne  3aBUCHUMOCTH  CONPOTHUBIICHHS  TEPMOPE3UCTOpPA  OT
TEMIIEPaTyPHI.

CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKHU JUOA.

Du3nYeCKHH NMPAKTHKYM.

CriocoOb1 u3MepeHus: PU3NIECKUX BEIMUUH C UCTIOJIb30BAaHUEM aHAIOTOBBIX U
U(POBBIX M3MEPUTETBHBIX MPUOOPOB M KOMIIBIOTEPHBIX AATUUKOBBIX CHCTEM.
AOGCOITIOTHBIE M OTHOCHTEJIbHBIC TIOTPEIIHOCTH U3MEPEHUN (HU3UIECKUX BEIINYHWH.
OueHka rpaHul] NOrPEuIHOCTEN.

IIpoBeneHMe KOCBEHHBIX H3MEPEHUM, HCCIECIOBAaHUM  3aBUCUMOCTEN
bu3nuecKknX BEIWYMH, TMPOBEPKAa NPEIIOKEHHBIX THNOTE3 (BBIOOP M3 pabdoT,
OMMCAaHHBIX B  TEMATHUYECKUX  pa3feinax «YUYECHHMYECKHH  OSKCIEPUMEHT,
1abopaToOpHbIC PAdOTHI, TPAKTUKYM) ).

MesknpeaMeTHbIe CBSI3H.

N3yaenue kypca ¢uszuku yriayoaéHHoro ypoBHs B 10 kiacce ocyiiecTBisieTcs
C YYETOM COAEPKATEIbHBIX MEXIPEAMETHBIX CBSI3€M C KypCcaMH MaTE€MaTHKH,
Ouonoruu, XuMuM, reorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemuoie nOHAMUA, C6A3AHHbBIE C U3YYEHUEM MEMOO08 HAYUHOZ20
no3HanuA: SIBJICHUE, HaydyHbId (akT, TUnore3a, (U3MYECKas BEIMYMHA, 3aKOH,



Teopusi, HAOIIOJIEHHUE, SKCIIEPUMEHT, MOJICIMpPOBaHUE, MOJEIb, H3MEpPEHHUE,
MOTPEIIHOCTH U3MEPEHUN, U3MEpUTEIIbHBIE TPUOOPHI, Iu(poBas JadbopaTopusi.

Mamemamuxka: penieHUe cucTeMbl ypaBHeHUH. JluHelHas QyHKUUA,
napaboia, runepbosna, ux rpaduku u cporicta. TpuroHomerpudeckue QyHKIIUU:
CHUHYC, KOCHHYC, TAHT€HC, KOTAaHT€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKISCTBO.
BekTophl 1 MX TPOEKIIMKM Ha OCH KOOPJIMHAT, CI0OKEHUE BEKTOPOB.

Buonozua: mexanndeckoe ABWIKCHHE B KHUBOW mpupoje, nuddysus, ocMoc,
TEMI000MEH JKHUBBIX OPraHW3MOB, TEIJIOBOE 3arpsi3HCHHE OKPYKAIOIICH CpEbl,
yTUJIM3ausl OMOOPraHUYECKOTO TOIUIMBA JJIsI  BBIPAOOTKH  «TEIJIOBOW» U
AJIEKTPOIHEPTUH, TTOBEPXHOCTHOE HATSDKCHHUE W KaTUJUTIIPHBIC SIBJICHUS B TIPUPOJIE,
AIIEKTPUUECKUE SIBJICHHS B )KUBOW MPUPOJIE.

Xumus: TUCKPETHOE CTPOSHUE BEIIECTBA, CTPOSHUE aTOMOB M MOJICKYJI, MOJIb
BEI[ECTBA, MOJISIpHAs Macca, MOJydyeHHEe HaHOMaTepHasioB, TEIUIOBBIE CBOMCTBA
TBEPABIX TEJ, KUAKOCTEH M Ta30B, KUJIKHE KPUCTAILIBI, DJICKTPHUICCKUE CBOMCTBA
METAJUIOB,  DJICKTPOJIUTHYECKAas  JUCCOIMAIlUsI, TallbBaHWKA, DJICKTPOHHAsI
MHUKPOCKOTIHS.

T'eozpaghua: BnaxxHoCTh BO31yXa, BETPhI, 0apOMETP, TEPMOMETP.

Texnonozua: nipeoOpa3zoBaHUE JABMXECHUN C MCIOJIB30BAHHEM MEXaHHU3MOB,
y4€T CyXOr0 W JKHJIKOTO TPEHUS B TEXHUKE, CTAaTUYECKUE KOHCTPYKITMH
(KpOHIITEIH, peméryaTbie KOHCTPYKIIMH), MCIOJIB30BAHHE 3aKOHOB COXpaHEHUs
MEXaHWKA B TEXHUKE (THMPOCKON, BOAOMET W APYTHE), JNBHUTATEIh BHYTPEHHETO
Cropanusi, mapoBas TypOuHa, ObBITOBOM XOJOJIUIBHUK, KOHAUIIMOHEP, TEXHOIOTUH
MOJIYYCHUSI COBPEMEHHBIX MaTepuajioB, B TOM 4YHCJIE€ HAHOMAaTepHAJIOB, W
HAHOTEXHOJIOTHH, DJIEKTpOCTAaTUUYeCKasl 3allluTa, 3a3eMJICHHE JJICKTPOIPUOOpPOB,
ra30pa3psIHbBIE JIAMITHI, TTOJTYIIPOBOTHUKOBBIC MPUOOPHI, TATbBAHUKA.

11 KIIACC

Paznen 4. dinekTrpoauHaMuKa.

Tema 4. Maznummnoe noe.

B3anmoaelicTBUE TOCTOSSHHBIX MArHUTOB M IMPOBOJAHUKOB C  TOKOM.
MaruutHoe mnone. Bektop marHuTHOM uWHAYKUWH. [IpuHOuMn cynepno3nnuun
MarHWTHBIX TTOJIEN. JINHUY MarHUTHOW MHAYKIIHU.

MarnutHoe 1oJie MPOBOJAHUKA ¢ TOKOM (IIPSIMOIO MPOBOJIHUKA, KATYIIKU U
KpyroBoro BuTka). OneIT Jpcrena.

Cuiia Amniepa, e€ HanpaBJIE€HUE U MOJYJIb.

Cuna JlopeHiia, €€ HanpaBlI€eHUE U MOYJb. [[BUKEHHUE 3apsiKEHHOW YaCTHUILIBI
B OJTHOPOJHOM MarHuTHOM Ione. PaGora cuiel Jlopenta.

MaruauTtHoe nose B BeniecTse. @eppoMarHeTuky, napa- u TMaMarHeTUKHU.



TexHuyeckne yCTpOMCTBA M TEXHOJIOTMYECKUE IPOLECCHL: INPUMEHEHHE
IIOCTOSTHHBIX MAarHuTOB, AJIEKTPOMAarHuTOB, TECTEP-MYJIbTUMETP,
ANEKTPOABUTATEND SIKOOHU, YCKOPUTENH 3JIEMEHTAPHBIX YaCTHULL.

Hemoncmpayuu.

Kaprnaa  nuHWA  WMHOYKOMM ~ MarHATHOTO  MOJSL  IIOJIOCOBOTO U
OJJKOBOOOPA3HOI'0 OCTOSTHHBIX MArHUTOB.

Kaprrna nuHMNA MarHuTHOM MHIYKIIAM TIOJIS JUIMHHOTO MIPSIMOTO MPOBOIHUKA
Y 3AMKHYTOT'O KOJIBLIEBOTO ITPOBOIHUKA, KATYIIKU C TOKOM.

B3anmonencTBue AByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[enicrBue cunbl JIopeHa Ha HOHBI DIIEKTPOJIUTA.

HaOmonenue nBu>KeHuUs mydKa 3JIEKTPOHOB B MAarHUTHOM TIOJIE.

[TpuHIMD NENCTBUSA AIEKTPOU3MEPUTEINBHOTO npudopa
MAarHUTORJIEKTPUYECKONU CUCTEMBI.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomot, NPAKMUKYM.

HccenenoBanne MarHUTHOTO ITOJIS HOCTOSTHHBIX MArHUTOB.

HccnenoBanue cBOMCTB (peppOMarHeTUKOB.

HccnenoBanne IeUCTBUSA ITOCTOSHHOIO MAarHUTa HA PaMKY C TOKOM.

N3mepenue cunel Amiepa.

N3ydyeHune 3aBUCHMOCTH CUJIBI AMIIEpa OT CHJIbI TOKA.

Ornpenenenre MarHMTHOM MHIYKIIMM HA OCHOBE U3MEPEHUS CUJIbl AMITepa.

Tema 5. InekmpomacHumnan UHOYKYUA.

SIBeHne 3JIEKTpOMarHUTHOM MHAYKUMM. [IOTOK BEKkTOpa MarHUTHOM
uHaykund. OJIC wmHAaykuuMu. 3aKOH BJIEKTPOMAarHuTHOM uHAyKuuu Papazes.
Buxpesoe anekrpuueckoe nose. Toku Pyko.

O/JIC vHOyKUMM B IIPOBOAHHUKE, ABMXKYLIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIE.

IIpasuio Jlenna.

MuayktuBHOCTh. Karylika WHIYKTUBHOCTM B LENH IOCTOSIHHOTO TOKA.
SABnenne camonHaykuuu. 9J{C caMOMHIYKIIHH.

DHeprusi MarHUTHOTO ITOJISI KaTYIIKH C TOKOM.

DJIEKTPOMArHuTHOE TOJIE.

TexHn4eckne yCTpOWCTBA M TEXHOJOTMYECKHE IPOLECCHl: WHIYKIIMOHHAS
I1€4Yb, COJICHOMU], 3aIUTa OT JIEKTPU3ALMU TEIl IIPU ABUKEHUHA B MArHUTHOM I10JI€
3emiu.

Hemoncmpayuu.
Hab6mtoneHue siBjeHus 3J€KTPOMAarHUTHOW UHIYKIIUH.

UccnepoBanne 3aBucumoctn JDJIC MHAYKIMH OT CKOPOCTH HW3MEHEHUS
MAarHuTHOIO IOTOKA.



ITpaswuiio Jlenua.

[lagenuie MmaruuTa B allOMUHHEBON (MeTHOM) TpyOe.

SIBrieHME CaMOMHIYKIINH.

UccnepoBanue 3aBucumoctd JJ]C caMOMHAYKIIMU OT CKOPOCTHU M3MEHEHUS
CHUJIbI TOKA B IIEMH.

Yuenuueckuii sxcnepumenm, nadbopamopnsie padbomol, npaKmuKym.

UccnenoBanue sSiBIEHUS 3JIEKTPOMArHUTHOW UHTYKIIHH.

Ornpeaenenre MHAYKIIMM BUXPEBOTO MarHUTHOTO TOJIS.

HccnegoBanue siBIEHUS CAMOUHAYKITUU.

COopka MoJIeIH JIEKTPOMarHuTHOTO TeHepaTopa.

Pa3znen S. KoneOanus u BOJIHBI.

Tema 1. Mexanuueckue Koneoanus.

Koneodarenpuas cucrema. CBOOOIHBIE KOJIEOAHUS.

["apmonnueckue konebanus. Kunemarnueckoe U TUHAMUYECKOE OIMMCaHUE.
DHepreTuuecKoe OMucaHue (3aKOH COXpaHEHHS MEXaHWYeCKoW 3Hepruu). BoiBoa
JTUHAMAYECKOTO OMUCAHUSI TAPMOHUYECKUX KOJICOAHW M3 WX DHEPreTHUECKOTO H
KMHEMATHUYE€CKOTO OMUCAHUS.

Amvmutyna u ¢asza kosneOanuil. CBA3b aMIUIMTYAbl KOJ€OaHUM HCXOIHOMN
BEJIMYUHBI C aMILTUTYIaMH KOJeOaHU €€ CKOPOCTH U YCKOPEHUS.

[lepron u yacrora koneOanwmii. [leprom Mambix CBOOOIHBIX KOJIeOaHUMN
MaTreMaTH4ecKkoro masiTHuka. Ilepuon CBOOOIHBIX KOJIEOAHUN TMPY>KUHHOTO
MasTHUKA.

[Tonsarue o 3aryxaromux kKonedaHusx. BeiHyxeHHble Konebanus. Pezonanc.
PezonancHas kpuBas. BiusHue 3aryXaHus Ha BHUJ PE3OHAHCHOM KpPUBOM.
ABTOKOJICOaHMS.

TexHnueckne ycTpoHCTBa M TEXHOJOTMYECKUE MPOLECCHI: METPOHOM, Yachl,
KaudeJu, My3bIKaJIbHbIE MHCTPYMEHTHI, ceticMorpad.

Hemoncmpayuu.

3anuce Ko01e0aTenbHOro IBUKEHUS.

HaOmonenne He3aBUCUMOCTH MEPHOJa MaIbIX KOJIGOaHH Ipy3a Ha HUTH OT
aAMILTUTY/IBL.

HccnegoBanue 3aTyXamnux KojaeOaHuil U 3aBUCUMOCTH MEprOJia CBOOOTHBIX
KOJI€0aHMI OT CONMPOTUBIICHUS.

HccnenoBanue kojiebaHWil Tpy3a Ha MACCUBHOM TIPY)KHHE C LETbIO
dbopMUpoBaHUs MPEACTABICHUN 00 HUeaTbHON MOJEIH NPYKUHHOTO MasiTHUKA.

3aK0H COXpaHEHHs YHEPTUU MIPH KOJICOAHUAX TPy3a HA MPYKUHE.

HccnenoBanue BBIHYXIECHHBIX KOJICOaHUH.

Hab6mtonenue pesonanca.

Yuenuueckuii sxcnepumenm, nadbopamopmsie padbomul, npaKmuKym.



N3mepenue mnepuoaa CBOOOAHBIX KOJEOAHMM HUTSHOTO W MPYKUHHOTO
MasITHUKOB.

N3ydeHune 3akOHOB ABMKEHUS TENa B X0J1€ KOJICOaHUI Ha YyIIPYroM IO/BECE.

N3ydyeHne NBUKEHUS HUTSIHOIO MasiTHUKA.

[IpeoOpazoBaHue SHEPTUU B MPYKUHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYbI 3aTYXAIOMUX KOJICOAHHIA.

HccnenoBanue BBIHYKICHHBIX KOJICOaAHUH.

Tema 2. Inekmpomaznumnsle Konebanus.

KonebGarensubiii koHTYp. CBOOOAHBIC JJIEKTPOMArHUTHBIC KOJIEOAHUS B
uaealbHOM KoJjiebatenbHOM KOHType. Dopmyna Tomcona. CBsizb aMIUIUTYAbI
3apsjia KOHJAEHCaTopa ¢ aMIUIUTYIOM CUJIbI TOKA B KOJIE0ATEIbHOM KOHTYpE.

3aK0H COXpaHEHHS YHEPTUU B UICAUTHHOM KOJIeOATeThbHOM KOHTYpE.

3aTyxaroiume AJIEKTPOMArHUTHbIE KoJIeOaHus. BriHYX/1€HHBIE
AJIEKTPOMAarHUTHBIE KOJICOaHMS.

[lepeMeHHBId TOK. MOIIHOCTh MEPEMEHHOTO TOKA. AMIUIMTYAHOE H
JEHUCTBYIONIEE 3HAYEHUE CHJIBI TOKAa W HaIpsDKEHUST MpU pa3iudyHou  (popme
3aBUCUMOCTH MEPEMEHHOT O TOKa OT BPEMEHHU.

CuHycouJanbHbI TIEPEMEHHBIA TOK. Pe3UCTOp, KOHJAEHCATOp M KaTyllKa
WHJIYKTUBHOCTH B L€ CUHYCOUJAJILHOIO MEPEMEHHOIo TOKa. PE30HAHC TOKOB.
Pe3onanc HanpskeHUN.

Nneanwubiit  Tpanchopmatop. IlpousBoactBo, mepegada U MOTpeOieHHE
3JIEKTPUYECKON IHEPTUU.

OKOJIOTMYECKHE PHUCKH TIPU TMPOU3BOJACTBE 3JieKTposHepruu. KyneTypa
UCIIOJIb30BAaHUS AJICKTPOIHEPTUHU B MOBCEIHEBHOM JKU3HHU.

TexHnyeckrue yCTPOMCTBA M TEXHOJIIOTUYECKHUE ITPOLECCHI: DIEKTPUUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOTI0 TOKA, TMHUU AJIEKTPONEPEAY.

Hemoncmpayuu.

CBOOOTHBIE DJIEKTPOMArHUTHBIC KOJICOAHMSI.

3aBUCUMOCTh YaCTOThI CBOOOAHBIX KOJIEOAHUI OT MHAYKTUBHOCTU U EMKOCTH
KOHTYpA.

OcuuiorpaMMBbl JIEKTPOMArHUTHBIX KOJIEOAHUH.

['enepatop He3aTyXarMIMX IEKTPOMArHUTHBIX KOJIEOaHUM.

Mopenb 3JIEKTPOMArHUTHOTO TEHEPATOPA.

BoiHyKIeHHbBIE CUHYCOUANIbHBIE KOJICOaHMUs.

Pe3ucrop, karynika MHIYKTUBHOCTH U KOHJIEHCATOp B IEMU MEPEMEHHOIO
TOKaA.

Pe3oHanCc mpu MOCIENOBATEIBbHOM COCIMHEHUM PE3UCTOPA, KATYIIKU
WHYKTUBHOCTH M KOHJIEHCATOPA.

YcTpoicTBO U IPUHITUT JEHCTBUS TpaHCchopMaTopa.



Mogenb TUHUYU 3AEKTPONeEpeIadn.

Yuenuueckuii sxcnepumenm, nadbopamopnwie padbomol, npaKkmuxKym.

N3yuyenue Tpancopmaropa.

HccnenoBaHne NEPEMEHHOIO TOKA Yepe3 IOCIEA0BATEIBHO COEAVMHEHHBIE
KOHJEHCATOP, KaTYILIKY U PE3UCTOP.

HaOmronenue 35eKTpOMarHuTHOTO pe30HaHCa.

HccnenoBanue paboThl MCTOYHUKOB CBETA B LIEMU IIEPEMEHHOI0 TOKA.

Tema 3. Mexanuueckue u 31eKmMpoOMAHUMHBLE GOJIHDL.

MexaHnueckue BOJIHBI, YCJIOBUSI HMX pacnpoctpaHenus. llomepeuHbie u
npoAoJbHble BOJHBL. llepuoa, ckopocTh pacnpocTpaHeHUsT W JJIMHA BOJIHBIL.
CBoiicTBa MEXaHMYECKHUX BOJH: OTpPaXKEHHE, MpEIOMJICHHE, MHTepPEpeHUUs U
mudpaxius.

3Byk. CkopocTb 3ByKa. [ pomkocTs 3Byka. Beicora Tona. TeMOp 3ByKa.

[ITymoBOE 3arpsA3HEHNE OKPYKAIOIIECH CPEIBI.

DJIEKTPOMAarHUTHBIE BOJIHBL. Y CIIOBHS M3ITYyYEHHUS 3JIEKTPOMATrHUTHBIX BOJIH.
B3auMHas opueHTalys BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBoicTBa  JJICKTPOMArHUTHBIX ~ BOJIH:  OTPAXKEHHUE,  MPEIOMIICHHE,
noJisipu3anus, uHTephepeHus u qudpaKims.

[lkana 37€KTpOMarHUTHBIX BOJH. [IpuMeHeHne 3JeKTpOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpyHUOMIBI paguOCBA3U U TENEBUCHUS. Panqnonokanus.

DIEKTPOMATrHUTHOE 3arpsI3HEHUE OKPYKAIOIIEH CPEIBI.

TexHnueckue yCTpOMCTBA W MPAKTUYECKOE NPUMEHEHHE: MY3bIKaJIbHBIE
WHCTPYMEHTHI, pajiap, paauonpuéMHUK, TeJIEBU30p, aHTeHHA, TeaedoH, CBU-neus,
yJIbTPa3BYKOBAsi JUArHOCTUKA B TEXHUKE U MEJIULINHE.

Hemoncmpayuu.

OOpazoBaHue U pacpoCTpaHEHHE MOMEPEUHBIX U MPOAOTIHHBIX BOJIH.

Kone6momeecst Teno kak MCTOYHUK 3BYKA.

3aBUCUMOCTH JJIMHBI BOJHBI OT YaCTOThI KOJICOaHUH.

HaGmronenre oTpakeHUs U MPETOMIIEHUST MEXaHUYECKUX BOJIH.

Habmonenue uatepdepeHiiuu u 1uPpakiinu MEXaHUYECKUX BOJIH.

AKyCTHYECKHM PE3OHAHC.

CBolicTBa yJIbTPa3ByKa U €ro IPUMEHEHHE.

HaGmronenne cBA3M IPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYIOU H
Y4acTOTOM KOJI€OaHUH.

HccnenoBanre CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPAKEHUE, TPETOMIICHHE,
noJisipu3auus, 1udpakuus, tHTepdepeHus.

Oo6HapykeHre HHOPAKPACHOTO U yIbTPadHOIETOBOI0O U3TyUYCHU .

Yuenuueckuii sxcnepumenm, nadbopamopmsie padbomul, npaKmuKym.



N3y4yeHne napamMeTpoB 3BYKOBOU BOJIHBI.

N3yuenue pacrpocTpaHeHus 3ByKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

IIpssMOnMHENHOE paclpoCTpaHEHHUE CBETAa B OJHOPOAHOM cpene. Jlyd caera.
TodeuHbIil UICTOYHHK CBETA.

OTtpaxkeHue cBeTa. 3aKOHBI OTpakeHusi cBera. [locTpoeHune n3o0pakeHuil B
iockoM 3epkaie. Chepuueckue 3epkadia.

[Ipenomienue cBeTa. 3aKOHbBI IPEJIOMIICHUS CBETa. AOCOTIOTHBIN MOKa3aTeNb
npesnomMieHusi. OTHOCUTENbHBINA MOKa3aTeNb npeaoMiieHus1. [IocTOSHCTBO 4acTOThI
CBETA ¥ COOTHOIIEHUE JJIMH BOJH MPHU MEPEX0JE MOHOXPOMATUYECKOTO CBETA YEPE3
IPAHULY pa3/ieia IByX ONTUYECKUX CpeE.

Xon nydeilt B mpusme. [ucnepcust cBera. CloXHBIA cocTaB O€lI0ro CBETA.
[Ber.

[Tonnoe BHyTpeHHEE OTpakeHue. lIpenenbHblid yrojl MOJHOrO BHYTPEHHETO
OTPaXKEHUS.

Cobuparomue 1 paccenBaronive JuH3bl. ToHkas muH3a. DoKycHOE paccTosHuE
Y ONTHYECKAsl CHJIa TOHKOW JIMH3bI. 3aBUCUMOCTh (DOKYCHOTO PAaCCTOSIHUSL TOHKOM
cpepuyeckoil JIMH3BI OT €€ TEeOMETPUM U OTHOCUTENBHOIO IOKa3aTels
MIPETIOMIICHHS.

dopmyIia TOHKOU JIMH3BL. Y BEJIMYEHUE, 1aBAEMOE JINH30M.

Xopa Jiyda, MPOLIEANIETO JIMH3Y IOJ MPOWU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuuecko ocu. llocTpoeHrne W300paKEHW TOYKM W OTpe3Ka MpSIMOU B
COOMpArOIINX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMAaX.

Onrtuueckue npubopsl. Pazpemaromnias crocoOHOCTh. ['1a3 Kak onTuueckas
cucrema.

[Ipenensl MPUMEHUMOCTH T€OMETPUUECKON ONTUKH.

BonroBas ontmka. WuTtepdepenmnms cBera. KorepeHTHbIE HCTOYHUKH.
VYcnoBust HaOMIOAEHUS MAaKCHMYMOB W MHUHHUMYMOB B HHTEp()EpEeHIIMOHHOM
KApTUHE OT JBYX KOTEPEHTHBIX MCTOYHHMKOB. [IpuMepsl KiIacCHYECKHUX
UHTEPPEPECHIIMOHHBIX CXEM.

Hudpakuus cera. JudpakinuoHHas pemérka. YciloBHEe HaOIIOACHUS
[VIABHBIX ~MAKCMMYMOB TIpM MaJACHUM MOHOXPOMAaTHYECKOIO CBETa Ha
TU(PPaKIIMOHHYIO PEHIETKY.

ITonspusanuus ceera.

TexHnueckne yCTpOWCTBA M TEXHOJOTMYECKHE MPOLECCHI: OYKH, JIyNa,
nepuckor, (oTtoanmnapaT, MHUKPOCKOM, MPOCKIIMOHHBIA amnmapar, MPOCBETIICHUE
OINTHKH, BOJIOKOHHAS ONTHKA, AU(PPAKIUOHHAS PELIETKA.

Hemoncmpauuu.

3aKOHBI OTPaYKEHHUSI CBETA.



HccnegoBaHue npeioMIeHus CBETA.

HaOmroenue noinHoro BHyTpeHHEro orpaxkeHusi. Mojenb cBeToBoja.

HccnenoBaHne Xoma CBETOBBIX IYYKOB YEpE3  IUIOCKONAPAJLIEIbHYIO
IJIACTUHY U TIPU3MY.

HccnenoBanue cBONCTB M300paKEHU B JIMH3AX.

Mopnenu MUKpOCKomna, TEJIECKONa.

Habmonenne natepdepeHium cBera.

HaOmroneHune nNBeTOB TOHKUX TUIEHOK.

Habmonenne nudpakmuu ceeta.

N3ydenune nuppakimOHHON PEIIETKH.

Habmronerne nudpakiimoHHOTO CIIEKTpa.

Habmronenne nucriepcuu cBeTa.

HaGmonenue nomisipuzanuu cBera.

[IpmeHeHue nosIporuI0B I H3YYEHN MEXaHUYECKUX HAIPSHKCHUIM.

Yuenuueckuii sxcnepumenm, nabopamopnsie padomul, npaKmuKym.

N3mepenune nmokasaresns MpeJoMIICHUS CTEKIa.

HccnegoBanue 3aBUCUMOCTH (POKYCHOTO pacCTOSHHUSL OT BellecTBa (Ha
IPUMEPE KUJIKUX JIUH3).

N3mepenune (hoKyCHOro paccTOSHUS pacCEUBAIOIIMX JIHH3.

[Tonmyuenune u3o0pakeHusl B CUCTEME U3 IJIOCKOIO 3epKajia U JIMH3bI.

[Tonydyenne n3o0paxeHusi B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TEIECKONMMYECKUX CUCTEM.

Hab6monenne nudpakinu, nHTEp)EpEHITNN 1 TTOJIAPU3AINHA CBETA.

N3ydyeHne noasipusanuu CBETa, OTPAKEHHOTO OT MOBEPXHOCTH TUAJIEKTPUKA.

N3yuenne unTepdepeHIINH Ja3epHOro U3TYUEHHs Ha ABYX LIEIAX.

HaGmonenue nucnepcum.

HaOmonenue u uccnenopanue 1udpakiuOHHOTO CIIEKTpa.

N3mepenne nimHbl CBETOBOM BOJIHBI.

[lonydyeHue criekTpa U3IY4eHHsS CBETOAMOJA MPU MOMOIIM AUGPAKIIMOHHON
PELIETKY.

Paznesn 6. OcCHOBBI ClIeNMAJILHOM TEOPUU OTHOCUTEIbHOCTH.

['paHUIBI MPUMEHUMOCTH KJIACCHYECKON MeXaHUKU. [ locTynaTel crienuanbHOM
TEOPUHU OTHOCUTEIIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBail. [IpeoOpazoBanus  JlopeHiia.
YcnoBue mNpUYMHHOCTU. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJIEHUE
BPEMEHU M COKPALIEHUE JTUHBI.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIBI.

CBsi3b Macchl € SHEPrue U UMIYJIbCOM PEIATUBUCTCKON YaCTHUIIbl. DHEPrus
IIOKOSI.



Texnuyeckue ycTpoOHCTBa W TEXHOJOTHYECKHE MPOIECCHI: CIYTHUKOBBIC
NPUEMHUKH, YCKOPUTEIH 3aPsHDKCHHBIX YACTHIL.

YuyeHnuecKkuid SKCIEPUMEHT, Ja0opaTOpHbIE PAOOTHI, TPAKTUKYM.

OnpeneneHnue HMMOyJIbCa M DHEPrUM  PEISITUBUCTCKUX dYacTuil (IO
(doTtorpadusiM TPEKOB 3apsHKEHHBIX YACTULL B MATHUTHOM I10JIE).

Paznen 7. KBantoBas pusuka.

Tema 1. KopnyckyaapHno-601H0601i Oyaiusm.

PaBHOBecHOE TerIoBOE M3NIydeHUEe (M3JIydeHUuEe aOCOIOTHO YEPHOTO Tea).
3akoH cmemnienust Buna. 'mnoresa [nanka o kBaHTax.

@DoTOHBI. DHEPTUS U UMITYJIILC (DOTOHA.

doroaddexr. Onwbitel A. I'. CroneroBa. 3akonsl Gorodddekrra. YpaBHEeHHE
OuinmTeitHa 11 gororddexra. «Kpacnas rpanunay Gororddexra.

JaBnenne cBera (B YAcCTHOCTH, [aBJI€HHME CBeTa Ha aOCONIOTHO
MOTJIOMIAIONIYI0 W aOCOJIOTHO OTPaKaI[yl0 NoBepxHOCTh). OmbiTel 1. H.
JleOenena.

BosiHOBBIE cBOMCTBa yactull. Bosusl ae bpoitns. Jlnuna BonHb! e bpouns u
pa3Mepbl  00JacTH JIOKAJM3alMuu JABUXKYIeics uvactuibl. KopmyckynsapHo-
BOJIHOBOH ayanu3M. [{udpakius 351eKTpoOHOB Ha KpUcCTalIax.

Crneunduka nzMmepenuii B MUKpoMupe. COOTHOLIEHUSI HEONpeneaEéHHOCTEN
I'efizenbepra.

TexHnueckne yCTpPOWCTBA M TEXHOJOTMYECKHE IPOLIECCHI: CIEKTPOMETP,
dorornement, ¢GOTOAATUYMK, TYHHEIBHBIH MHUKPOCKOI, COJHEYHas Oarapes,
CBETOJINO/.

Hemoncmpayuu.

®otodddheKT Ha YCTaHOBKE C IIMHKOBOM TIJIACTHHOM.

HccnenoBanue 3akoHOB BHEIIHETO oTodddekra.

HccnenoBanue  3aBUCHUMOCTH  CONPOTHUBIICHUS  MOJIYMPOBOAHUKOB  OT
OCBELEHHOCTHU.

Cseroauo.

ConneuHas Oartapes.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomot, NPAKMUKYM.

HccnenoBanue poropesucTopa.

N3mepenue nocrosinuoi [nanka Ha ocHOBe uccienoBanus Goroaddexra.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA Y€pe3 CBETOAMO] OT HAMPSIKEHUS.

Tema 2. @uzuka amoma.

OneITHl IO MCCIENOBAHUIO CTpoeHUs aroma. [lmanerapHas monenb aTroma
Pezepdopna.

[Toctrynatsl bopa. M3nydyenue u nornomieHre GOTOHOB MpU NEPEXOAE aToMa C
OJTHOTO YPOBHS SHEPTUU HA IPYTOH.



Buapl ciektpoB. CrIeKTp ypOBHEW SHEPTUU aTOMa BOJOPOA.

CrnoHTaHHOE M BBIHYXJEHHOE M3JydeHue cBeTa. Jlazep.

TexHn4eckrne yCTpPOWCTBA M TEXHOJOTMYECKHE IPOLECCHI: CIIEKTPAIbHBIN
aHau3 (CIEKTPOCKOIT), J1a3ep, KBAHTOBBIM KOMIIBIOTED.

Hemoncmpayuu.

Mopnens onbita Pesepdopra.

HabmroieHre MMHENYaThIX CIIEKTPOB.

Y CTpONCTBO U JEUCTBUE CUETYMKA UOHU3UPYIOLIUX YACTHULI.

Ornpenenenyie NJIMHBI BOJIHBI JIA3€PHOTO U3ITYYEHUS.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomot, nPAKMUKYM.

Habmronenne nmuHelyaToro CreKTpa.

HccnenoBanne cnekTpa pa3peKEeHHOI0 aTOMapHOrO BOJOPOJIA M U3MEPEHHE
nocTostHHOM Punbepra.

Tema 3. Du3uka amomHo20 A0pa u INEMEHMAPHLIX YACMUY,.

Hyknonnas monens sapa ['eitzen6epra—MBanenko. 3apsn snpa. MaccoBoe
qucio saapa. M3otormsl.

PanunoaktuBHOCTE. Alnbda-pacnaj. OJIEKTPOHHBII M TO3UTPOHHBIN Oera-
pacnan. ['amma-u3nydeHue.

3aKOH pPaJMOAaKTUBHOIO pacnana. PannoakTUBHBIE HW30TOIBI B IIPUPOJIE.
CBoiiCTBa MOHU3UPYIOIIETO W3Iy4YeHHUs. BiusHUEe paJMOaKTUBHOCTA HA JKHUBBIC
opranu3Mbl. EcrectBenHblil (hoH uznydenus. Jlozumerpusi.

DHeprus CBsI3U HYKJIOHOB B sifipe. SnepHbie cuibl. Jledekt macchl aapa.

Anepubie peakiuu. [enenue u cuntes suep. Anepasie peaktopsl. [IpoGaemsr
YIIPABJISIEMOIO0 TEPMOSIEPHOIO CHHTE3a. OJKOJOIMYECKHE AaCIEKThl Pa3BUTHS
SIZIEPHOU YHEPrETUKMU.

Mertozsl peructpanuy U UCCIEIOBAHUS AIEMEHTAPHBIX YACTHII.

OyHAAMEHTaIbHBIE B3aUMOJCUCTBUSA. bapHOHBI, ME30HBI U JIENTOHBL
[Ipencrasnenue o CtangapTHON Moaenu. KBapK-Ti0OHHAs MOJENb aIPOHOB.

®usuka 3a npenenamu CrtangaptHod mozaenu. TémHas marepus U TEMHas
JHEPIusl.

EnnncTBO Qu3nueckoi KapTUHBI MUDA.

TexHnueckne yCTpoMCTBa U TEXHOJIOIMYECKHE MPOLECCHI: T03UMETP, KaMmepa
Buiibcona, siiepHbIi peakTop, TEPMOSIIEPHBIN peakTop, aToOMHasi 00M0Oa, MarHUTHO-
pe30oHaHCHasi ToMorpadusi.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomot, NPAKMUKYM.

HccnenoBanue TpeKkoB 4acTHIL (10 TOTOBBIM (oTorpadusim).

HccnenoBanue paiioakTUBHOrO ()OHA C UCTOIb30BAHUEM JTO3UMETPA.

N3ydenue nornomieHus: 6eTa-4acTull aTlOMUHUEM.

Pa3znen 8. JieMeHTHI ACTPOHOMUM U ACTP OPU3UKH.



OTanbl pa3BUTHUS acTpoHOMUU. [IpHuKIiagHOE 1 MUPOBO33PEHUYECKOE 3HAUYCHU €
acTpoHOMHH. [IpUMEHUMOCTh 3aKOHOB (U3UKH JJI1 OOBSCHEHHUS IIPUPOIBI
KOCMHUYECKUX 0OBEKTOB.

MeTtonpl aCTpOHOMHUYECKUX HcciaeqoBaHui. (COBpEMEHHbIE ONTHYECKUE
TEJIECKOIIbI, PAANOTENIECKOIbI, BHEATMOC(EpHAast aCTPOHOMHUSI.

Bun 3Bé3mnoro Heba. CosBesnusi, spkue 3BE3AbI, IUIAHETHI, MX BHUJIUMOE
JIBUYKECHUE.

ConHeuHas cucrema.

Comnuue. ConmHeuHast akTUBHOCTh. MicTounuk aHeprun CotHIa U 3BE3I.

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[narpamma «CrneKTpaibHbIA KJIACC —
CBETUMOCTB». 3BE3bI TJIAaBHOM IIOCJEA0BATEIHLHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JJISl 3BE3]l TJIABHOM MOCJIENOBATEIbHOCTU. BHYTpeHHEe cTpoeHue
3B€3/1. COBpEMEHHBIE MPEACTABJICHUS O MPOUCXOXKICHUU U 3Boionnu CoiHua u
3BE3/1. DTambl )KU3HU 3BE3I.

Muieunsiii Ilyte — Hama ['amaktuka. [lonoxxkenue u nBukenue CoJiHIIA B
lNanaktuke. Tunel ranaktuk. PaguoranakTuky u kBasapbl. UEpHBIE ABIPHI B SApax
rajaKkTHK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa66ia. Pa3zoeranue rajmakTuk.
Teopust bonbiioro B3peiBa. PennkroBoe n3nydyeHue.

Macmrabnas ctpyktypa Beenennoit. Meraranaktuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Yuenuueckue nabnwoenus.

HaGmronenns 3B€31HOTO0 HeOa HEBOOPY)KEHHBIM TJ1a30M C HCIOIH30BAHUEM
KOMITBIOTEPHBIX MPWIOKEHUN JJIs ONpe/eeHUs MOJ0KEHU HEOECHBIX 00BHEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3/us CeBEepHOro MONylapus U SpKUE
3BE3IBI.

HaGmonenuss B Tenmeckon JIyHbl, IutaHeT, TYMaHHOCTEM U 3BE3AHBIX
CKOIIJICHHH.

DU3NYEeCKUH PAKTUKYM.

CriocoOb1 m3MepeHus PU3NIECKUX BEIMYUH C UCTIOIh30BAaHUEM aHAIOTOBBIX U
IU(PPOBBIX HU3MEPHUTEIBHBIX MPUOOPOB M KOMITBIOTEPHBIX JaTUYUKOBBIX CHCTEM.
AOCOJIOTHBIE M OTHOCUTEJIbHBIC MOTPEIIHOCTH U3MEPEHUN (PU3NYECKUX BEITUYUH.
OneHka rpaHull MOrpemHOCTEN.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUN, MCCICIOBAHUNA  3aBUCUMOCTEH
(u3NUecKX BEIMYMH, MPOBEpPKAa NPEIJIOKEHHBIX TUMOTe3 (BbIOOpP W3 PadoT,
OMMCAHHBIX B  TEMATHYECKUX  pa3leiax «YUYEHHYECKHH  DKCIIEPUMEHT,
1abopaTopHbIe padOThI, MPAKTUKYM) ).

0600 armee NnoBTOpPEHME.



OO6001IeHne U cucTeMaTh3alus CoJAep KaHus pa3eioB Kypca «MexaHukay,
«MonexynspHas pu3znuKa U TEepMOJAMHAMUKA», « ITIEKTpoIuHaMuKay, «Konebanus u
BOJHBI», «OCHOBBI CIICLIMATLHOW TEOPHUM OTHOCHUTEIBHOCTHY, «KBaHTOBas
busnkay, « 3MEMEHThl ACTPOHOMUU U aCTPODUIUKI.

Poner Qusuku © acTpOHOMUHM B DKOHOMHUYECKOW, TEXHOJIOTMYECKOMH,
COLMAIbHOM M ATHYECKOM cepax AeaTebHOCTH YeJI0BEKa, POJib U MECTO (PU3UKU U
ACTPOHOMHHM B COBPEMEHHOM HAyYHOW KApTHMHE MHUpPA, 3HAYECHHE ONMUCATEIIbHOM,
CUCTEMATU3UPYIONICH, OOBSICHUTENILHOM M  MPOrHOCTUYECKOW  (DyHKLMIA
busnueckor TeOpuM, poiib GU3NUECKON TeOprH B (HOPMUPOBAHUM TIPEICTABICHUN
0 Qu3nyecKol KapTUHE MHUPA, MECTO (PU3MUECKON KapTUHBI MUpPA B OOILIEM PSIAy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEJICTABIICHUI O IPUPOJIE.

MexnpeameTHble CBA3M.

N3ydenue kypca ¢pusnku yriayoaéHHoro ypoBHs B 11 kiacce ocyniecTBisiercs
C YYETOM COAEpPKATEIbHBIX MEXKIIPEAMETHBIX CBSI3€d C KypcaMu MaTeMaTHKH,
OMoNOruu, XUMHUH, Teorpaduu U TEXHOJIOTHH.

Meostcnpeomemnule nOHAMUA, CEA3AHHBIE C U3YUEHUEM MEMO008 HAYUHO20
no3Hanua: SIBJICHUE, HAy4YHbIA (PAKT, TUnore3a, (hU3MUecKas BEIMYMHA, 3aKOH,
TEOpHsi, HaONIOJIEHUE, SKCIEPUMEHT, MOJAEIUPOBAHHE, MOJIENb, W3MEpPEHUE,
MOTPELTHOCTH U3MEPEHUM, U3MEPUTEIbHbBIE TPUOOPHI, ITU(POBas 1ad0paTOpHsL.

Mamemamuka: peEUICHUE CUCTEMBl YPABHEHUH. TpPUTOHOMETPUYECKHUE
(YHKUMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXKJIECTBO. BEKTOpPBI M MX NMPOEKIMH HAa OCH KOOPAMHAT, CIOKEHHUE BEKTOPOB.
[TpousBonnble 37MeMeHTapHBIX (QyHKIUN. [IpusHaku mogo0us TPEYroJIbHUKOB,
omnpe/ieNIeHUE TUIOMIAAN TUIOCKUX PUryp u 00bEma Tel.

Buonozua: snektpuueckue SBICHUS B KUBOW NpUpOJE, KojieOaTelbHbIE
JNBWKEHUS B JKUBOW MNPHUPOAE, HKOJOTMYECKHUE PHUCKU TMPU IPOU3BOACTBE
ANEKTPOIHEPTUHU,  AIEKTPOMArHUTHOE  3arpsi3HEHHE  OKPYXKAIOIIEH  Cpesbl,
yJIbTPa3BYKOBasi JMArHOCTUKA B MEJIULMHE, ONTUYECKUE SBICHUA B KUBOU
PUPOJE.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KpUCTAJUIMYECKAs] CTPYKTYpa TBEPABIX
TEJ, MEXaHU3Mbl 00pa30BaHUS KPUCTAIUTMUECKON PEIIETKH, CIIEKTPAIbHBINA aHAIH3.

T'eocpagpua: wmarHuTHBIE TOMIOCA 3€MJIM, 3aJ€KU MArHUTHBIX PYI,
(doTochEMKa 3eMHOM MOBEPXHOCTH, cercMorpad.

Texnonocua: TPUMEHEHUE IIOCTOSHHBIX MAarHUTOB, JJEKTPOMArHUTOB,
aneKTpoABUrarenb SAkoOH, TeHepaTop MEPEMEHHOr0 TOKA, WHAYKLIHMOHHAs IeYb,
JMHUU 3JEKTPONEpeiay, JEKTPOABUTaTENlb, paaap, paaAuonpuEMHHK, TEIEBU30D,
aHTeHHa, TtenepoH, CBY-neub, ynbTpa3ByKoBas AMArHOCTUKa B TEXHUKE,
POEKIIMOHHBIN anmnapar, BOJIOKOHHAsl ONTHKA, COJIHEYHAsi OaTapes, CIyTHUKOBBIE
NPUEMHHKY, SJI€pHAsI SHEPIeTUKA U SKOJIOTMYECKHUE aCTIEKThI €€ Pa3BUTHSI.



IUTAHUPYEMBIE PE3VJIbTATBI OCBOEHUSA ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEIHET'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VYJIbTATDI

JIMUHOCTHBIE PE3YJIBTATBI

JInuHoCTHBIE pe3yabTaTbl OCBOEHUA YueOHoro mpeamera «Duszukay
JOJKHBI OTPa’KaTh FOTOBHOCTh M CLIOCOOHOCTh 00YYaIOLIUXCSl PYKOBOJICTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEH TO3UIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAlMi, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJUIIMOHHBIM IIEHHOCTSIM POCCHIMCKOr0 OOIECTBA, PACHIMPEHHE >KU3HEHHOTO
ONbITA U OMBITA JEATEILHOCTU B IPOLIECCE PEaU3allMi OCHOBHBIX HaIlpaBICHUN
BOCIIMTATEJILHON IEATEIIBHOCTH, B TOM YMCIIE B YACTH:

IrPaXKAAHCKOr0 BOCIIMTAHUSA:

e c(hOopMUPOBAHHOCTH IPAXKIAHCKOM TO3UIIUU 00YUAIOIIErocs Kak aKTUBHOTO
Y OTBETCTBEHHOI'0 YJIEHA POCCUICKOI0 00IIECTBA;

e TMPUHATHE TPAAUIIMOHHBIX OOIIEYEIIOBEYECKUX T'YMAaHUCTUUECKUX H
JEMOKPAaTHYECKUX LIEHHOCTEM;

e TOTOBHOCTbH BECTH COBMECTHYIO JIESITEIBHOCTh B MHTEPECAX IPAKIAHCKOTO
oOmecTBa, Yy4acTBOBaTh B CAMOYIpaBJICHUU B  00Opa3oBaTeIbHOU
OpraHu3aluy;

e YMEHHE B3aUMOJCHCTBOBATb C  COUHUAIBHBIMM  WHCTUTYTaMH B
COOTBETCTBUU C UX (PYHKIUSIMH U HA3HAUCHUEM;

e TOTOBHOCTb K TYMaHUTAPHOU U BOJIOHTEPCKOU AECATEIBHOCTH.

NATPUOTUYECKOI 0 BOCIIUTAHMSA:

e c(hopMUPOBAHHOCTH POCCUICKOM IpaKJaHCK O UJEHTUYHOCTH,
MIaTPUOTU3MA;

e IIEHHOCTHOE OTHOLIEHHE K TOCYIapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCUUCKUX YUYEHBIX B 007aCTH QU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

e c(hopMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBEICHUS;

e CIOCOOHOCTH OLIEHMBATh CUTYAlMIO U IPUHUMATh OCO3HAHHBIE PEIICHMS,
OPUEHTHUPYACh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LICHHOCTH, B TOM
YHUCJIE B IEATEIIBHOCTA YYEHOTO;

e OCO3HAHUE JIMYHOIO BKJIaJ|a B TOCTPOEHUE YCTOMYMBOrO OYIYILETO.

3CTETHYECKOr0 BOCIIMTAHUSA:

e DOCTETMYECKOE OTHOLICHHE K MHpPY, BKIIOYAsA OCTETHUKY HAay4HOTO
TBOPYECTBA, MPHUCYIIETO (PU3NIECKON HaYyKeE.

TPYAOBOIr0 BOCIIMTAHUS:



WHTEpEC K pa3uyHbIM cepam mpodeccHOHAIBHON NeATeIbHOCTH, B TOM
YICJIE CBA3AHHBIM C (PU3UKOM U TEXHUKON, yMEHHE COBEPIIATh OCO3HAHHBIN
BbIOOp Oyayiel nmpodeccun U peasnu30BbIBaTh COOCTBEHHBIE KU3HEHHbIE
TUTaHBI,

TOTOBHOCTbh U CLIOCOOHOCTH K 00Pa30BaHUIO U caMO00pa30BaHUI0 B 001aCTH
(bU3MKKN Ha MPOTSKEHUH BCEH KU3HU.

IKOJOIrHI€¢CKOro BOCIIuTaHusd:

c(hOpPMUPOBAHHOCTH AKOJIOTHYECKON KYJIBTYpbI, OCO3HAHHE TI00AIBHOIO
XapaxkTepa SKOJIOrHYeCKUX Mpolem;

IUIAHUPOBAHUE W OCYUIECTBJICHUE IEHWCTBUM B OKPYXKAKOILIEH Cpeae Ha
OCHOBE 3HAHMA LIEJEN YCTOWYHUBOI O PA3BUTHS YEJIOBEUYECTBA;

paCIIMPEHUE ONBITA JNEATEIBHOCTH 3KOJIOTMYECKOW HANpPaBICHHOCTH Ha
OCHOBE MMEIOIIMNXCS 3HAaHUH MO (PU3HKE.

HEHHOCTH HAYYHOI'O MO3HAHUS .

c(hOpMUPOBAHHOCTh MUPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3NIECKON HAYKH;

OCO3HAHHME LEHHOCTH HAyYHOU JesATeNbHOCTH, FOTOBHOCTh B IIpoOLECCE
U3Y4YeHUS (PU3MKH OCYIIECTBIISITH IMPOCKTHYIO M HUCCIEI0BATEIbCKYIO
NEATEeIbHOCTh UHAUBUIYAIbHO U B TPYIIIIE.

METAITPEAMETHBIE PE3YJIBTATDI

IlosHaBaTe/ibHbIC YHUBEPCAJIbHbBIC YUeOHbIC 1eHCTBUSA

ba3oBbIe JJornueckue 1eMCTBUA:

CaMOCTOATENbHO  (POPMYTUPOBATh W  aKTyalIM3UpPOBaTh  IMpoOIieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPENENATh LENN AEATEIBHOCTH, 3a7aBaTh MapaMeTpbl U KPUTEPUU HUX
JIOCTHKECHUS,

BBIABJIATH 3aKOHOMEPHOCTM M IIPOTUBOPEYHsT B PacCMaTpUBAEMBIX
busznyecKux ABICHUSIX;

pa3pabarbiBaTh IJIaH PElICHUs MPOOIEMBI ¢ YUIETOM aHaAIM3a UMEIOITUXCS
MAaTEpUAJIBbHBIX U HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHBBI B JEATEIBHOCTb, OLICHUBATH COOTBETCTBUE
PE3YIBTATOB LIEIISIM, OLICHUBATh PUCKU ITOCIEICTBUI AEATEIBHOCTH;
KOOPAUHUPOBATb M  BBINOJHATH padOTy B YCIOBUSX PEAIbHOIO,
BUPTYaJIbHOI'O 1 KOMOWHHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE MPU PEILICHUH KU3HEHHBIX IPOOJIEM.

Bba3oBble ucciaenoBarebCKue 1eiCTBHA .

BJIaJIETh HaYYHOH TEPMUHOJIOTHEH, KIFOYEBBIMHA TOHATHUSMH U METOJaMU
(bu3nUecKol HayKu;



BIAJE€Th  HaBBIKAMU  Y4€OHO-HCCIENOBATEIbCKOM U IPOEKTHOM
JEATEIbHOCTH B 00JaCTH (DU3HMKH, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEIIFHOMY TIOMCKY METOJOB pemeHus1 3afad (U3HUUECKOro
COZIepKaHMsI, IPUMEHEHUIO PA3IMYHBIX METO/I0B IIO3HAHMS;

BJIAJIETh BUAAMH JEATEILHOCTH MO TMOJYyYSCHHIO HOBOTO 3HAHHS, €ro
MHTEpIIpeTaluy, NpeoOpa3oBaHUIO U MPUMEHEHUIO B Pa3IMUHbIX YUeOHBIX
CUTYalUsIX, B TOM YHCIIE NIPU CO3JIaHUU Y4EOHBIX MPOEKTOB B 00JIACTH
busuKy;

BBISIBJIATh TMPUYMHHO-CJICJCTBEHHBIE CBA3M U aKTyalIU3HpPOBaTh 3ajady,
BBIIBUTATh THUMOTE3y €€ peleHus, HaxOAUTh apryMeHThl JJiA
JI0Ka3aTeNIbCTBA CBOMX YTBEPXKICHHM, 3a/7aBaTh MapamMeTpbl U KpUTEPUU
peleHus;

aHAJIM3UPOBATh IIOJIyYEHHbIE B XOJ€ PpEUICHMs 3aJadd pe3yibTarhl,
KPUTHYECKH OLIEHUBATh WX JIOCTOBEPHOCTH, IPOrHO3UPOBATh U3MEHEHHUE B
HOBBIX YCIIOBUSIX;

CTaBUTh W (OPMYIUPOBaTH COOCTBEHHBIE 3a/auyd B 00pa30BaTEIbHOMN
JESITEIbHOCTH, B TOM YHUCIIE TIPU U3Y4EHUHU (QUBHKH;

JlaBaTh OLEHKY HOBBIM CUTYallUsIM, OLICHUBATh PUOOPETEHHBIN OIIBIT;
yMETh TIEPEHOCHTHh 3HAHHUS MO0 (QHU3MKE B TMPAKTUYECKYI0 00IacThb
KU3HEACATEIbHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTel;
BBIJIBUTaTh HOBbIE UJIE€H, MPEAJIaraTh OpUTMHAIIbHBIE MTOJIXO/IbI U PELLICHUS;
CTaBUTb NMPOOJIEMBI U 3a/1a4H, TOMYCKAIOIIME alIbTEPHATUBHBIC PELICHHUS.

Pabora ¢ undgopmanmei:

BJIaJIETh HABBIKAMHU MOTy4eHUSI HHPOpMaLUK (PU3UYECKOT0 COIEP KaHUS U3
UCTOYHUKOB PAa3HbIX THUIIOB, CAMOCTOATEIBHO OCYLIECTBIATH IIOUCK,
aHalu3, CHUCTEMAaTH3alMI0 M HMHTEPHpPETAli0 MH()OpPMALMKU Pa3IUIHBIX
BUJIOB U (hOpM TIPECTABICHNUS;

OLIEHUBATh JOCTOBEPHOCTh MH(OpMaLINK;

UCIOJIb30BaTh CpeACTBA HWH(GOPMALMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJIOTMA B  PEIIEHUU  KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U
OpraHU3allMOHHBIX 3aJa4 C COOJIIOJICHUEM TpEeOOBAaHUN HPrOHOMUKH,
TEXHUKHA O€30MACHOCTH, TUTHEHBI, pPECypcoCcOEepeKeHUs, MPaBOBBIX H
TUYECKUX HOPM, HOpM HH(OPMAIIMOHHON O€3011aCHOCTH;

CO3/1aBaTh TEKCThl (PU3MYECKOTO COAEPXAHUS B pa3IMUHBIX (hopmaTax c
yuy€éTOM Ha3Ha4eHWs: HMH(OpPMalLMKW M LEJNEeBOM ayauTOpUH, BbIOHpas
ONTUMAJIbHYIO (DOPMY MPEACTABICHUS U BU3YAIHU3ALUU.

KoMMyHuKaTHBHBIC YHUBEPCAJbHbIC Y4eOHbIe 1eiiCTBUA:



OCYIIECTBJIATh OOIIEHHE Ha YpOKax (U3UKK U BO BHE-ypOUHOU
JEATEIIbHOCTH;

pacrno3HaBaTh NPEANOCHUIKM KOH(IMKTHBIX CHUTyallMi H CMAr4aTh
KOH(DITUKTHI;

Pa3BEPHYTO M JIOTUYHO U3JIaraTh CBOK TOYKY 3PEHUS C MCIOJIb30BAHUEM
A3BIKOBBIX CPEJICTB;

MMOHUMATh U UCMOJIB30BaTh MPEUMYIIECTBA KOMAaHIHOW U UH INBUAYaJIbHON
paboThI;

BbIOMpAaTh TEMATHUKy M METOJbl COBMECTHBIX ACUCTBUN C y4€TOM OOLIUX
MHTEPECOB U BO3MOKHOCTEMN KAKIOr0 YJI€HA KOJIJIEKTHUBA;

IIPUHAMAThb LEIU COBMECTHOW JIESITENbHOCTH, OpPraHW30BBIBATH U
KOOPIMHUPOBATb JEUCTBHUS II0 €€ JOCTH)KEHHUIO: COCTABJIATH IUIAH
JeWCTBUH, pactpeiessITh POJId C YUETOM MHEHUH YYaCTHUKOB, 0OCYXIaTh
pe3yabTaThl COBMECTHOM paboTHI,

OLICHMBATh KA4E€CTBO CBOEr0 BKJIAJa U KAXKJOrO0 y4aCTHHMKAa KOMAaH/bI B
O0IIMii pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

IIpEAJIaraTb HOBBIE IPOEKTHI, OLEHHMBATh HJAEU C TMO3WLHMU HOBHU3HBHI,
OpPUTHMHAIILHOCTH, MMPAKTUYECKON 3HAUMMOCTH;

OCYHIECTBIAAITh TO3UTHUBHOE CTPATETUYECKOE IOBEACHUE B Pa3JIMYHBIX
CUTYalUsIX, MPOSBIISTH TBOPUYECTBO U BOOOPAKEHUE, OBITH MHUITUATUBHBIM.

PeryasiTuBHbIC YHUBepcaIbHbIe y4eOHbIE 1eHCTBUSA
Camoopranuzanus:

CaMOCTOSATEIILHO OCYILIECTBIISITh O3HABATEIbHYIO ACSITELHOCTD B 00J1aCTH
(GU3HMKK U aCTPOHOMMH, BBISBIISATH MPOOJIEMBbI, CTaBUTh U (OPMYJIUPOBAThH
COOCTBEHHBIC 3aJ1a4H;

CaMOCTOSITEJIbHO COCTaBJIATH IUIAH PEIICHMS] PACUETHBIX U KaYECTBEHHBIX
3aj1a4, TUIaH BBIMOJIHEHUS MPAKTUYECKOM paboThl ¢ YUETOM HMEIOIIUXCA
pPECYpPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEANOYTECHUN;

JIaBaTh OLICHKY HOBBIM CHUTYalUsIM;

paciupATh paMKH y4eOHOr0 IpeIMeTa Ha OCHOBE JIMYHBIX MPEIIIOYTECHHI;
JieJlaTh  OCO3HAHHBIM BBIOOP, apryMEHTUpPOBaTh €ro, OpaTb Ha ceOls
OTBETCTBEHHOCTH 3a PEUICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

COocOOCTBOBaTh (POPMUPOBAHUIO U MPOSBICHUIO J3PYIULUU B O0JIACTH
(U3HMKK, TOCTOSHHO MOBBIIIATh CBOW 00pa30BAaTENIbHBIA U KYJbTYPHBIN
YPOBEHb.

CaMOKOHTP 0/1b, IMOIIUOHAJIbHBIN MHTEJJIEKT:

JaBaTb OLCHKY HOBLIM CHUTYyallUsIM, BHOCUTb KOPPECKTHUBLI B ACATCIILHOCTD,
OLICHHUBATHL COOTBCTCTBUC PC3YJIbTATOB LCIIAM,



e BJANETh HABBIKAMH TIO3HABATENHHOW pediekcnn Kak O0CO3HAHUS
COBEPIIAEMBIX JACHUCTBUI M MBICIUTEIBHBIX MPOIIECCOB, UX PE3YIbTATOB U
OCHOBAHUIA;

e HCIOJIB30BATh MPUEMBI PEIICKCUU JIJISt OIIEHKU CUTYallluH, BELIOOpa BEPHOTO
pCIIICHNS,

e yMETh OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEUICHUS MO UX
CHUKCHHUIO;

e TIPUHUMATH MOTHUBHI M apryMEHTHI JAPYTUX TIPU aHAJIU3e PE3YJIbTaTOB
NesITeTbHOCTH;

e TPUHUMATH ceOs1, TOHMMAas CBOM HEIOCTATKH U JOCTOMHCTBA,;

e TMPUHUMATH MOTHUBBI M apryMEHTHI JAPYTUX TPU aHAIU3E PE3YJIbTaTOB
e TehbHOCTH;

e TPHU3HABATh CBOE MPABO M MPABO APYTHX HA OMIMOKH.

B mporecce mocTukeHUS JIMYHOCTHBIX PE3YJIBTATOB OCBOCHHS MPOTPAMMBEI I10
bu3uke IS ypOBHSA CcpeaHero oOmiero oOpa3oBaHUA y OOYyYarolIuxcs

COBEPIIIEHCTBYETCS HYMOIMOHATLHBIN WHTEJUIEKT, MIPEAOIar AFOTITHIA
c(hOpMUPOBAaHHOCTb:
e CaMOCO3HAHHWA,  BKJIOYAIONIErO  CIOCOOHOCTh  MOHUMAaTh  CBOE

AMOITMOHAIILHOE COCTOSIHHE, BHJICTh HAIIPaBJICHUS Pa3BUTHS COOCTBCHHOU
HYMOITMOHAIILHOM Cepbl, OBITH YBEPEHHBIM B ce0e;

e CaMOPETYJMPOBAHUS, BKIFOYAIOIIETO CAMOKOHTPOJb, YMEHHUE TPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TOBEJCHHE, CIIOCOOHOCTHh aanTHPOBATHCS K
OMOITMOHAIILHBIM HM3MEHEHUSM U TIPOSIBISITh THUOKOCTH, OBITh OTKPBHITHIM
HOBOMY;

e BHYTPEHHEW MOTHBAIIMU, BKIIOUAIOIIEH CTPEMJICHUE K JIOCTUKEHUIO TEIH
U yCIeXy, ONTUMU3M, UHUIIMATUBHOCTh, YMEHHUE JIEHCTBOBAThH, UCXOMS U3
CBOMX BO3MOKHOCTEH;

e DOMIIATHH, BKIIOYAMONMIEH CHOCOOHOCTh TMOHHUMATh HAMOIMOHAIHHOE
COCTOSTHUE JPYTHX, YYUTHIBATh €ro MpHU OCYIIECTBIECHUU OOIIEHUS,
CIIOCOOHOCTB K COYYBCTBHUIO U CONIEPSIKUBAHUIO;

e COIMAIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIOCOOHOCTh  BBICTPAaMBATH
OTHOIICHHUS C APYTMMH JIIOJbMH, 3a00THTHCS, TPOSBIATh HHTEPEC H
paspeniath KOH(QIUKTHI.

[TPEJAMETHBIE PE3YJIbTATHI

K xon1ty o0yuenus B 10 knacce npeiMEeTHBIE PE3YJIbTaThl HA YIITyOJIEHHOM YPOBHE
JIOJDKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OO YHaAIOIIUXCS YMEHUM:



NOHUMATh POidb (GU3UKK B  SKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
HKOJIOTMYECKOM, COIMAIIbHOM M ATUYECKOM cdepax JesTEIBbHOCTU
YeJIOBEKA, pOJib U MECTO (PM3UKH B COBPEMEHHOW HAyYHON KapTHHE MUpA,
3HAYEHHE OIUCATEIbHOM, CHUCTEMATU3UPYIOIICH, OOBICHUTEILHON W
MPOTHOCTUYECKOW  (QYHKIUH  PU3MUECKON TeopuuM — MEXaHUKH,
MOJICKYJISIPHOU (PU3UKH M TEPMOAMHAMUKU, POJIb (PU3UYECKON TEOpUH B
(dbopMUpOBaHUY TIPEICTABIICHU 0 (U3MUECKON KapTUHE MUPA;

pa3nuyaTh yCI0BUS IPUMEHUMOCTH MOJIeel (PU3nuecKux Tej 1 MPOIeCCOB
(sBNEHMIT): WHEpIUANIbHAs cUCTeMa OTCuéTa, aOCOMOTHO TBEPAOE TEJO,
MaTepuagbHas TOUKa, PaBHOYCKOPEHHOE JBHKEHHUE, CBOOOAHOE MaJICHHUE,
abcomroTHO ympyras jaedopmarus, aOCOMIOTHO YIPYroe U aOCOIIOTHO
HEYNPYroe CTOJIKHOBEHHUS, MOJIETM Ta3a, >KUIAKOCTU U TBEPIOrO
(KpUCTAJUIMUECKOr0) Teja, UACAIbHBINA T'a3, TOUCUHBIN 3apsil, OAHOPOIHOE
AIEKTPUUYECKOE TOJIE;

paznuyaTh yCJIOBHUsS (TpaHUIIbI, O0JAcTH) NPUMEHUMOCTH (PU3NUECKUX
3aKOHOB, TTOHMMaTh BCEOOMMN XapakTep (pyHIaMEHTAIbHBIX 3aKOHOB W
OTPaHUYEHHOCTh UCTOJIB30BAHUS YaCTHBIX 3aKOHOB,;

aHAIM3UPOBATh M OOBACHATH MEXAaHMYECKHE IIPOLECChl U  SBIICHUA,
MCIIO0JIb3Ysl OCHOBHBIE MOJIOKEHUSI M 3aKOHBI MEXAHUKHU (OTHOCUTEILHOCTD
MEXaHUYECKOTO JBIKCHHS, (OPMYJbl KHHEMAaTHKU PaBHOYCKOPEHHOTO
JBWKEHUS, TpeoOpazoBanusi [amwiest [jisi CKOPOCTH W TEpeMElIeHUs,
3akoHbl HproroHa, mpuHOUMII OTHOCUTENBbHOCTM [amunes, 3akoH
BCEMUPHOT'O TATOTEHUS, 3aKOHBI COXPAHEHUSI MUMITYJIbca 1 MEXaHUYECKOU
DHEPIruM, CBSI3b PabOThl CUJIbI C W3MEHEHHEM MEXaHMYECKON DJHEpruu,
YCJIOBUSl paBHOBECHUsS TBEPAOrO Tejla), MOpPU HTOM HCIOIH30BaTh
MAaTeMaTUYECKOE BBIPAXKEHNUE 3aKOHOB, YKAa3bIBAaTh YCJIOBUS IPUMEHUMOCTH
bu3nYecKuX 3aKOHOB: TpeoOpa3oBaHuil ['ammies, BTOpPOro M TPETHETO
3aKOHOB HBIOTOHA, 3aKOHOB COXPaHEHUsS HUMITYJIbCa M MEXaHUYECKOU
DHEPI'UH, 3aKOHA BCEMUPHOI'O TATOTEHUS;

aHAJIN3UPOBATh U OOBSICHATH TEIUIOBBIE MPOIECCHl U SBJICHUS, UCIIOIb3YS
ocHoBHble TmonoxkeHuss MKT u 3akoHbl MoOJEKyIsipHON (QU3UKK U
TepMOAMHAMHUKU (CBSA3h JIABJICHUS MACAIBHOTO Ta3a CO CpelHEeH
KUHETUYECKOW SHEPrued TEIUIOBOrO JABMIKEHUS M KOHLIEHTPAUHMEH €ro
MOJIEKYJ, CBA3b TEMIIEpaTypbl BEUIECTBA CO CPEOHEH KHUHETHYECKOMN
SHEPruei TEMIOBOrO JBUKEHUS €0 YaCTHII, CBS3b JABJICHUS HICATHHOTO
raza C KOHIECHTpalMEd MOJIEKYJl U €ro TEeMIIEpaTypo, YpaBHCHHUE
MenneneeBa—Knaneiipona, mepBbIi 3aKOH TEPMOJMHAMUKH, 3aKOH
COXpaHEHUsI SHEPruu B TEIUIOBBIX IpoIlleccax), MpU ITOM HCIOIb30BaATh



MaTEMaTHYECKOE BBIPA)KEHNUE 3aKOHOB, YKa3bIBaTh YCIOBUS IPUMEHUMOCTH
ypaBHeHus: Menneneesa—Kiamnelipona;

AHAIU3UPOBATh M OOBICHATH DJEKTPUYECKUE SBJICHHS, HCHOIb3Ys
OCHOBHBIE TIOJIO)KCHHSI M 3aKOHBI 3JIEKTPOAVMHAMUKH (3aKOH COXpaHEHUS
ANEKTPUUYECKOTO 3apsna, 3aKOH KynoHa, MOTEHIMAILHOCTh
ANEKTPOCTATUYECKOTO TMOJsl, MPUHLHUII CYNEPHO3ULHUNA 3IEKTPHUUECKUX
NOJIEH, MPU 3TOM YKa3blBas YCIIOBHS NPUMEHUMOCTH 3akoHa KyioHna, a
TaK)Ke MPAKTUYECKH BAKHBIE COOTHOLIEHHUS: 3aKOHbI OMa Juid ydacTka
HeNu W U1 3aMKHYTOM SJIEKTPUYECKOM 1enu, 3akoH [[oynsa—JleHua,
npasuia Kupxroda, 3akonst apazest aiist 31€KTPOIN3a);

OINHUCHIBaTh (PU3MYECKHUE MPOLECCHl M SBJICHUS, HCIONb3YysS BEITUYHMHBI:
NEepPEMEILIEHHE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TE€JA U CUCTEMBI TEJI, CUIIA,
MOMEHT CHJIBL, IaBJICHHE, IOTEHIIMATIbHAS YHEPT s, KHHETUUECKas DHEPIUsl,
MEXaHU4YeCcKasi SJHEprusi, padoTa CHIIbl, HEHTPOCTPEMUTEIBHOE YCKOPEHUE,
CWJa TSDKECTH, CWJIa YIPYTOCTH, CHUJla TPEHUS, MOIIHOCTb, SHEPrus
B3aMMOJICHCTBHUS Tea ¢ 3eMIIEN BOIU3U €€ MOBEPXHOCTH, SHEPTUS YIPYTOr
nedopMalK MPYKUHBI, KOJIMYECTBO TEIJIOTHI, a0COJIFOTHASI TEMIIEpaTypa
Tena, paboTa B TEPMOJUHAMHUKE, BHYTPEHHSS HHEPrusl H€aIbHOIO
OJTHOATOMHOT'O ra3a, paboTa H/I€aJbHOr 0 ra3a, OTHOCUTEIbHAS BIAKHOCTh
Bo3ayxa, KIIJ[ maeasbHOro TEMIOBOrO ABUIATEINA; SJIEKTPUUYECKOE I0JIE,
HaNpsHDKEHHOCTD 3JIEKTPUYECKOTO MOJIs, HAMPSHKEHHOCTD MOJISI TOYEUHOTO
3apsja WIKA 3apsDKEHHOrO [Iapa B BaKyyMe€ M B JUAJIEKTPUKE, OTEHIMAI
ANEKTPOCTATUYECKOTO IOJISI, PA3HOCTh IMMOTEHLHMAJIOB, 3JIEKTPOABUKYLIAs
CWJIa, CWJIa TOKa, HAMps»KEHHWE, MOUTHOCTh TOKAa, AJIEKTpUUYecKas EMKOCThb
IUIOCKOIO  KOHAEHCAaTopa,  CONPOTUBJIEHME  ydacTKa  Lenu  C
IIOCJIEI0BATENbHBIM U NApaJIEIbHBIM COEIMHEHUEM PE3UCTOPOB, SHEPrUs
AIEKTPUYECKOIO MOJISI KOH/IEHCATOPA;

OOBSICHATH ~ OCOOEGHHOCTM  NPOTEKaHUS  (UBNYECKUX  SIBJICHMIA:
MEXaHUYECKOE JBW)KEHHE, TEIJIOBOE JIBUKEHUE 4YacTHIl BEILECTBA,
TEIJIOBOE paBHOBEcHE, OPOYHOBCKOE IBIKeHUE, nuddy3us, ucrnapeHue,
KUIIEHNE U KOHJCHCALMs, IIJIaBJICHUE U KPUCTAJUIU3ALMS, HAIIPABJICHHOCTh
TEIUIoNEepeaaun, MEKTPU3ALUs Tell, SKBUIIOTEHIIUAIBHOCTh TOBEPXHOCTH
3apsHKEHHOT O IPOBOAHUKA;

IPOBOJIUTH UCCIEIOBAHUE 3aBUCUMOCTH OJHOW (PM3NYECKOM BEIHYUHBI OT
JPYroi ¢ UCIOJIb30BAHUEM MPSMBIX U3MEPEHUH, TPU ’TOM KOHCTPYHPOBAThH
YCTaHOBKY, (DUKCHpOBaThb pe3yJbTaThl MOIYYEHHOW 3aBUCUMOCTHU
¢u3nuecKuX BEIMYMH B BHUAE TIpadukoB ¢ Y4ETOM aOCOIIOTHBIX
NOTPEeIIHOCTE  M3MEpEHWM, JenaTh  BBIBOABI 1O  pe3yJibTaraM
U CCIIEI0BaHNS;



MPOBOAUTh KOCBEHHbIE H3MEpPEHUS (U3NYECKUX BEJIMYUH, MPU ITOM
BbIOMpaTh ONTHMAJbHBIA METOJ H3MEPEHMs], OLIEHHWBAaTh aOCOJIOTHBIE U
OTHOCHUTEIIbHBIE TOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUM ;
IIPOBOAUTH OIBITHI MO MPOBEPKE MPEIIOKEHHONW TMITOTE3Bl: TUIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIBHYIO YCTAaHOBKY, aHAJIM3UPOBATh
NIOJIYYCHHBIE PE3YJIbTATBl M JEJIaTh BBIBOJ O CTATyCe NPEJIOKEHHOU
TUIIOTE3bI;

co0iroaaTh npaBuiia 6€30MacHOro Tpy/Ja Mpy MIPOBEICHNUN UCCIIEeJOBAHUI B
paMkax  y4eOHOro  JKCIEpUMEHTa,  TpaKTUKymMa W y4eOHO-
HCCIIEIOBATEINbCKOM M IIPOEKTHOM JEATENBHOCTA C HCIOJb30BAaHUEM
U3MEPHUTEIbHBIX YCTPONCTB U IAOOPaTOPHOro 000PYIOBAHUS;

pemiate pacuy€THBIC 3a7a4d C SIBHO 3aJaHHOM W HESIBHO 3aJaHHOM
(bu3nyueckol MOJENbI0: Ha OCHOBAHWU aHAIM3a YCJIOBHS OOOCHOBBIBATh
BEIOOp (pU3MUYECKOW MOJENTH, OTBEUarIeld TpeOOBaHMWIM  3amadw,
MPUMEHSTH (POPMYJIbI, 3aKOHBI, 3AKOHOMEPHOCTH U MOCTYJaThl PU3HUECKUX
TEOpU MPHU UCIOJB30BAHHM MATEMAaTHYECKUX METOJOB pEUICHUS 3aj]ad,
MPOBOAUTH PACYETHI HA OCHOBAHUHU UMEIOIINXCA JAHHBIX, aHAIU3UPOBATH
pPE3YJIBTATBl U KOPPEKTUPOBATH METOJBI PELICHUS C YYETOM IOJYYEHHBIX
pE3YJIbTATOB;

pelaTh KadyeCTBEHHbIE 3a/adyd, TpeOyrollne NPUMEHEHUs 3HAHUNA U3
pa3HbIX pa3AesioB Kypca (pU3UKH, a TaKKe MHTErPALlMKM 3HAHUM U3 JPYrHX
IIPEIMETOB E€CTECTBEHHO-HAYYHOI'O IIMKJA: BBICTPAaWBaTh JIOTHYECKYIO
LEMOYKY PaCCyKJIEHUI ¢ ONOPOM HA U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (hU3nYecKue IBICHUS;

UCIOJIb30BaTh TEOPETUUYECKHE 3HAHHUS JJs OOBSICHEHHS OCHOBHBIX
MPUHITUIIOB paObO0ThI U3MEPUTETBHBIX TPUOOPOB, TEXHUUECKUX YCTPOUCTB U
TEXHOJOTMYECKHX MTPOLECCOB;

NPUBOAUTH IPUMEPHI BKJIa/1a POCCUNCKUX U 3apYOEKHBIX YUEHBIX -(PHU3UKOB
B pa3BUTUE HAayKHU, B OOBSICHEHHE IPOIIECCOB OKPYXAIOIIEr0 MHpa, B
pa3BUTHE TEXHUKHU U TEXHOJIOTUI;

aHAJIM3UPOBATH M OIICHUBATH MOCJEICTBHS OBITOBOM M MPOU3BOCTBEHHOMN
NeATENbHOCTH YEJIOBEKa, CBA3AHHOW C (PU3MYECKUMH MpOLIECCaMU, C
MO3ULUK 3KOJIOTUYECKON 0€30IaCHOCTH, MPEACTABICHHUI O palliOHAIIBHOM
IIPUPOIOIIOIB30BAHUH, & TAKXKE PAa3yMHOM HCIIOJIIb30BAaHUM JOCTHKECHHM
HAYKM M TEXHOJIOTUM Uil JalbHEHIIEro pPa3BUTHUS YEIOBEUECKOIO
o0111ecTBa;

NPUMEHSATh pa3IMyHble cocoObl paboThl ¢ MH(pOpManuer (u3ndIecKkoro
COJEP)KaHUSI C MHCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMALMOHHBIX
TEXHOJIOTHI, TIPU ITOM HCIOJb30BaTh COBPEMEHHbIE HWH(OpMalMOHHBIE



TEXHOJIOTUM JJIsl TIOMCKA, MEepepadOTKH W TPEAbABICHUS Y4YEOHOH U
HAy4YHO-TIOMYJISIPHOM MH(OpMAaLIUU, CTPYKTYPUPOBAaHUS U UHTEPIIPETALUN
uH(popMaly, MOIYYEHHOW W3 PA3JIMYHBIX HCTOYHUKOB, KPUTUYECKH
aHAJIM3UPOBATh  MOJY4YaeMyl0  MH(OpPMALMIO UM OLUEHUBaTh €&
JOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaJiM3a UCTOYHHKA UH(POpMAIIHH;

IPOSIBIISATH OpraHU3alHOHHBIE " II03HABATEJIbHBIE YMEHUS
CaMOCTOSITEJILHOTO MPUOOPETEHUSI HOBBIX 3HAHU B TIPOLIECCE BHITIOTHEHUS
MIPOSKTHBIX M yI4EOHO-NCCIEA0BATEIHLCKUX PA0OT;

paboTaTh B TpyIIE C HCIOJIHEHUEM pPA3JIMYHBIX COLUAIBHBIX POJIEH,
IUTAHUPOBATH PabOTy TPYIIIbI, PAllMOHATIBHO PacTpeAessTh AeITeNIbHOCTD
B HECTaHJAPTHBIX CHUTYalUsX, aJ€KBATHO OLIEHUBATh BKJIAJ KaXKJIOTO U3
YYaCTHUKOB TPYIIIBI B PEIICHUE PacCMaTpUBaeMoOl IPOOIEMBIL;

IPOSIBISITH MOTUBAIMIO K Oyaymiel mpodecCuOHaNbHON AEATEIbHOCTH 10
CHELMATBHOCTAM (PU3HKO-TEXHUUYECKOT O IPOPHIIS.

K xony ooyuenus B 11 knacce npeiMeTHbIE PE3yJIbTaThl HA YIITyOJIEHHOM YPOBHE
JOJIKHBI OTpaXKaTh CHOPMUPOBAHHOCTD Y O0YyUAIOIIUXCS YMEHUM:

MOHUMATh POJIb PUUKHU B IKOHOMHYECKOM, TEXHOJIOTUYECKOM, COLMATbHOU
U DTUYECKON cdepax AesATEIbHOCTU YE€IOBEKa, pOib U MECTO (U3UKU B
COBPEMEHHOM HAYYHOM KapTUHE MUPA, POJIb ACTPOHOMUH B IIPAKTUYECKOU
JEATEeIbHOCTA YEJIOBEKa W JaJbHEUIIIEM HAaydHO-TEXHUYECKOM pPa3BUTHUH,
3HaUEHHE OIUCATEIbHOW, CHUCTEMATU3UPYIOIIeH, OOBICHUTECILHON W
MPOTHOCTUYECKOW (YHKIUN (U3UYECKON TEOPUU — DJIEKTPOJUHAMUKH,
CHEIUATBHOW TEOPUM OTHOCUTEIBHOCTH, KBAHTOBOW (U3HKHU, POIH
¢busnueckoid Teopuu B (HOPMUPOBAHUU MPEICTABICHUN O (PU3NUYECKON
KapTHHE MHpa, MECTO (PU3UYECKOW KapTUHBI MHpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEICTABICHUIN O IPUPOJE;
pa3innyaTh yCI0BUSI MPUMEHUMOCTU Mojieieil (GU3NUECKUX TEN U IPOIIECCOB
(sIBNEHMIT): OTHOPOAHOE BJIEKTPUUYECKOE U OAHOPOJHOE MATHUTHOE MOJIA,
rapMOHUYECKHE KOJICOaHUsl, MaTeMaTU4YeCKUNd MAasSTHUK, WICATbHBIN
PY>KUHHBIN MasITHUK, TapMOHUYECKUE BOJIHBI, uJeaabHbIN
Kose0aTeNbHbIN KOHTYp, TOHKas JIMH3a, MOJIEIeH aToMa, aTOMHOTO Sipa U
KBAaHTOBOM MOJIEJH CBETA;

paznuyaTh yYCJIOBUS (TpaHUIlbl, 00JacTH) MNPUMEHUMOCTH (HPUBHMUYECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMN XapakTep (pyHIaMEHTAIbHBIX 3aKOHOB W
OrPAaHMYEHHOCTH UCIOJIb30BAHUS YACTHBIX 3aKOHOB,;

AHATU3UPOBATh U OOBSICHATH DJIEKTPOMATHUTHBIE TIPOIECCHI U SIBICHMS,
UCIIONb3Ysl OCHOBHBIE TIOJIOXKEHUSI W 3aKOHBl JJEKTPOJUHAMUKH U
CHEIMANbHOW  TEOPUM  OTHOCHUTEILHOCTHM  (3aKOH  COXpaHEHUs



ANEKTPUYECKOro 3apsana, cwia Awmmepa, cuina JlopeHma, 3akoH
ANEKTPOMAarHUTHOM  WHAYKUMH, TmpaBuino  Jlenma, cBa3p  OJIC
CAMOMHJIYKLIHUHU B DJIEMEHTE DBJIEKTPUYECKOM MEeNu CO CKOpPOCThIO
M3MEHEHHUSI CUJIbI TOKA, IOCTYJAThI CIEIUAIBHOW TEOPUH OTHOCUTEIBHOCTH
OWHIITENHA);

aHAJIM3UPOBATH U OOBSCHATH KBAHTOBBIC MPOIIECCHI U SIBIICHUS, UCTIOIb3YS
MOJIOKEHHUsS] ~ KBAaHTOBOW  (u3uku  (ypaBHEHHWE  OWHINTEHHA IS
dboTtoaddexTa, mepBhIil U BTOPOM MOCTYIaThl bopa, MPUHIIUIT COOTHOIICHUS
HeonpenenéHHocTel ['elizenOepra, 3aKOHBI COXPAHEHHS 3apsA/IOBOTO U
MacCOBOI'0 YHCEJI ¥ SHEPTUU B SICPHBIX PEAKIUAX, 3aKOH PaIUOAKTUBHOTO
pacnajna);

ONMHCHIBATh (HU3UYECKUE TPOIECCHl W SBIICHUS, WCIIONB3YSl BEITMYHHBL:
HaIpsHKEHHOCTD JJIEKTPUYECKOTO IMOJIS, MOTEHIHAN AJIEKTPOCTATUYECKOTO
MoJisl, Pa3HOCTh TOTCHIMATIOB, JJCKTPOABMKYINAS CHJIA, HWHIYKIIHS
MAarHUTHOTO TIOJISl, MAarHUTHBIM TOTOK, CWia AMIEpa, WHIYKTHUBHOCTD,
ANEKTPOJIBUKYILIAsl CHJIa CAMOMHAYKIMU, SHEPrusi MArHUTHOTO TIOJIS
MIPOBOJIHUKA C TOKOM, PEJISITUBUCTCKUN UMITYJIbC, TIOJIHASI SHEPT U, SHEPTUs
MOKOSI CBOOOTHOM YaCTHUIIBI, SHEPTUS U UMITYJIbC (DOTOHA, MAaCCOBOE YHUCIIO
Y 3aps]l Spa, SHEPTUs CBS3U A]1pa;

OOBSICHATH  OCOOCHHOCTHM  MPOTEKaHUS  (PU3MYECKUX  SIBJICHUM:
AJIEKTPOMArHuTHas UHIYKIMS, CAMOMHIYKIIMS, Pe30HAHC, HHTEepdEpEeHITUS
BOJIH, JAuGpaKiusg, JUCHEpPCHsi, TOJHOE BHYTPEHHEE OTpaKEHHUE,
dotornexTpuaeckuit 3¢ ekt (hotorddexr), annda- u Oera-pacmans sijaep,
ramMmMma-usiiydeHue saep, puznueckue mpuHIUIbI CIEKTPaIbHOTO aHAIN3a U
paboThI Mazepa;

ONpENENATh HAIPABJICHUE WHIYKIMM MarHUTHOTO TOJI IMPOBOJHHUKA C
TOKOM, CHJibl AMriepa u cuiibl JIopeHa;

CTPOUTH M300pPKEHHE, CO3/IaBAEMOE TIJIOCKUM 3€PKaJIOM, TOHKOW JIMH30M,
Y PaCCUMUTHIBATh €r0 XapaKTePUCTHUKH;

MPUMEHSITh OCHOBOIIOJIATAIONINE ACTPOHOMUYECKUE MOHSATUS, TEOPUU U
3aKOHBI N1 aHaiM3a U OOBACHEHHUS  (PU3MYECKUX  MPOIECCOB,
MPOUCXOJAIIMX B 3BE3/1aX, B 3BE3HBIX CUCTEMaX, B MEKTaTaKTHUYECKOMN
cpelie; NBUKEHUS HEOSCHBIX TEJ, BOJIONY 3BE3 U BeeneHHoil;
MPOBOAUTH HCCIEAOBAHUE 3aBUCUMOCTEH (PU3UYECKHUX BEJIUYHUH C
UCIIOIb30BAHUEM TMPSAMBIX HU3MEPEHUH, TPH ITOM KOHCTPYHPOBATh
YCTaHOBKY, (UKCHpOBaTh pe3yJabTaThl TMOJYYCHHOW 3aBUCUMOCTH
¢u3nUecKuX BEIMYMH B BHUAE TIpadukoB ¢ Y4ETOM aOCOMIOTHBIX
MOTPENTHOCTEe  M3MEpPEHU, JeJaTh  BBIBOJABI 1O  pe3yJibTaTam
UCCIIEI0BAHUS;



IPOBOJUTh KOCBEHHBIE H3MEpEHUs (U3NYECKUX BEJIUYMH, IMPUH 3ITOM
BbIOMpaTh ONTHMAJbHBIA METOJ| W3MEpPEHHs, OLICHUBATHh aOCONIIOTHBIE U
OTHOCHUTEIIbHBIE TOTPEITHOCTHU MPSIMBIX U KOCBEHHBIX U3MEPEHUI;
IIPOBOAUTH OIBITHI MO MPOBEPKE MPEIIOKEHHONW TMITOTE3Bl: TUIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIBHYIO YCTAaHOBKY, aHAJIM3UPOBATh
MIOJIyYCHHBIE PE3YJBTATBl U JENaTh BBIBOJ O CTaTyce MPEeJIOKEHHOU
TUIIOTE3bI;

OINMKCHIBATH METO/IbI MOJIYYEHHSI HAYYHBIX aCTPOHOMUYECKUX 3HAHMI;
co0uro1aTh MpaBuiia 6€30MacHOro Tpy/ia Mpy MPOBEACHUN UCCIEOBAHUN B
paMKax  y4eOHOro  JKCIEpUMEHTa,  NpakKTUKymMa M y4eOHO-
UCCIIEIOBAaTENbCKOM W IMPOEKTHOW JEATEIbHOCTH C HCHOJIb30BaHUEM
U3MEPHUTEIBHBIX YCTPONCTB U JaOOPaTOPHOro 000PYIOBaHUS;

pelmaTh pacu€THble 3aJaud C SIBHO 33JaHHOM M HESIBHO 3aJaHHOM
¢usnyeckoil MOJAENBIO: HAa OCHOBAaHUM AaHAlM3a YCIOBUS BBIOMpAThH
¢usnyeckue MOJENM, OTBEYaloIlhe TpeOOBaHUSAM 3aJauM, IPUMEHSTh
(bopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJaThl (PU3HMUECKUX TEOPHit
IpU  HKCIOJIb30BAaHUM MaTeMaTUYECKUX METOJOB pelIeHUs 3ajady,
IIPOBOAUTH PACYETHI HA OCHOBAaHUM MMEIOIINXCS JAHHBIX, AHAIU3UPOBAThH
pPE3yJbTAThl U KOPPEKTUPOBATH METOJbI PELICHUS C YYETOM MOJTYYEHHBIX
pE3YyJIbTATOB;

peliath KadyecTBEHHbIC 3aJaud, TpeOyroume NpUMEHEHUS 3HaHWM u3
pa3HBIX pa3/esioB Kypca (PU3MKH, a TaK)Ke MHTETpalyi 3HaHUN U3 JPYTUX
IIPEIMETOB E€CTECTBEHHO-HAYYHOI'O IMKJA: BBICTPAMBATh JIOTHYECKYIO
LEMOYKY PacCykKJI€HUI ¢ OMOPOM Ha U3yYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTHU
U (PU3UYECKUE SBIICHUS;

UCIOJb30BaTh TEOPETUYECKUE 3HAHUS [ OOBSICHEHHS OCHOBHBIX
MPUHLIUIIOB pabOThl U3MEPUTEIHHBIX TPUOOPOB, TEXHUUECKUX YCTPOMCTB U
TEXHOJOTMYECKHUX ITPOLECCOB;

IPUBOAUTH IPUMEPHI BKJIa/1a POCCUNCKUX U 3apYOEIKHBIX YUEHBIX -(PU3UKOB
B pa3BUTHE HAayKd, B OOBSICHEHHE IPOIECCOB OKPYKAIOIIETO MHUpA, B
pa3BUTHE TEXHUKU U TEXHOJIOTUH;

aHAJIM3UPOBATH M OLIEHUBATH MOCJEICTBHS OBITOBOM M MPOU3BOJCTBEHHON
JeATENbHOCTH YEJIOBEKa, CBSA3AHHOM C (DU3MYECKMMHU IMPOLIECCAMH, C
MO3UIINI KOJIOTHYeCKON 0€30MacHOCTH, NMPEACTABICHHUMN O paliiOHAIbHOM
MPUPOAOIIOIB30BAHNHU, & TAKXKE PA3yMHOM HCIIOJNb30BAaHUU JIOCTHKEHHM
HAayKd W TEXHOJOIMH JUId JalbHEHIIEro pas3BUTUS YEJIOBEYECKOIO
o0I111eCTBA;

NPUMEHSATh pPa3IU4HbIe COCOObI PadoThl ¢ MHpOpMalUen (PU3NIECKOro
COZCpXaHUsI C HCHOJb30BAaHUEM COBPEMEHHBIX HH(OPMaIMOHHBIX



TEXHOJIOTHA, TIPU STOM HCIIOJIB30BaTh COBPEMEHHBIC WH(OpMAaIMOHHBIC
TEXHOJIOTUU JJI1 TIOMCKa, IMepepabOTKM U TPEenbsABICHUS Y4eOHOU U
HAYYHO-TIOMYJSIPHON WH(OPMAINK, CTPYKTYPUPOBAHUSI M HHTEPIPETAIIUN
uHopMaIy, TMONYYCHHOW W3 PAa3JIMYHBIX HCTOYHUKOB, KPUTUUYECKU
aHATM3UPOBAaTh  TIOJIydaeMyro  HWHGOpPMAIMi0 W OICHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCA 3HAHHWM, TaK M Ha OCHOBE
aHaJIM3a UCTOYHUKA UHPOPMAIUH;

MIPOSIBIISATH OpraHU3alHOHHBIC u MMO3HABATEIILHBIC YMCHUS
CaMOCTOSITETILHOTO MPUOOPETEHNSI HOBBIX 3HAHUN B TIPOIECCE BHITIOTHEHUS
MIPOSKTHBIX M YICOHO-NCCIEA0BATEIILCKUX PadoT;

paboTaTh B TPyMIE C HWCIOJHCHHEM pPA3JIMYHBIX COIUATBHBIX POJIEH,
MJIAHUPOBATh PabOTy TPYIIIEI, PAlMOHAIBHO PACTIPENEIATh ACSITETHbHOCTh
B HECTAHJAPTHBIX CUTYaIlUsAX, aJeKBaTHO OIEHUBATh BKJAJ KaXJIOTO W3
YYaCTHHUKOB TPYIITHI B PEIICHUE PACCMAaTPUBAEMON TTPOOJIEMBI,

IPOSIBJISITH MOTHUBAITMIO K Oyayiiel mpodeCCHOHANBHON NEATEeIHbHOCTH 10
CHEIUATBHOCTSM (PU3UKO-TEXHUIECKOTO TTPODHUIIS.



TEMATHUYECKOE INTAHUPOBAHHUE

10 KJIACC
KounuecrBo yacos DJIEKTPOHHBIE
Ne HanmeHnoBaHue pa3aesioB U TeM (uudposbie)
Konrpoasbnsbie | IlpakTuyeckue
n/n NPOrpaMMbl Bcero o0pa3oBaTesbHbIE
padoThI padoThI
pecypchbl
Paznen 1. HAYUHBIW METO/I IIO3HAHUSA IMTPUPO/IbI
. but6moreka [JOK
1.1 Hayunslii MeTO TO3HAHUS IPUPOIBI 6 https://m.edsoo.ru/7fA1bf72
Hroro no pazueiy 6
Paznen 2. MEXAHUKA
bu6moreka IIOK
2.1 K 1 1
HHEMaTIA 0 https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
22 Auramiia 10 https://m.edso00.ru/7f41bf72
, bubmmoreka [{OK
23 Cratuica TBEpAOIO Telta > 1 https://m.edsoo.ru/7f41bf72
but6moreka [JOK
24 3 10 1
AKOHBI COXPAaHEHUS B MEXaHUKE httos://m.edsoo.ru/741bf72
Hroro no pazueiry 35
Paznen 3. MOJIEKYJISAPHAS ®U3UKA U TEPMO/INHAMUKA
3.1 OCHOBBI MOJIEKYJISIPHOKHHETUY €CKON TeOPHH 15 1 E;:g;;lr?]T:g:ogrouﬁ £41bF72
bub6moreka IIOK
3.2 Tepmoannamuka. T eryIoBbIe MaITUHbBI 20 1 https://m.edsoo.ru/7FA1bf72



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

33 ArperaTHble cocTOsIHUSA BemecTsa. Pa3oBbie 14 bu6mmoreka [IOK
' Hepexobl https://m.eds00.ru/7f41bf72
Wroro no pazneny 49
Paznen 4. JIEKTPOJANMHAMUKA
bu6mmoreka [JOK
4.1 24
DIEKTPHIECKOE MOle https://m.edsoo.ru/7f41bf72
but6mmoreka [JOK
4.2 II i i 24
OCTOSIHHBIH 3JIEKTPUY €CKUN TOK httos://m.edsoo.ru/7f41b§72
bu6moreka [IOK
4. T
3 OFH B PASTITIHBIX CpeAax 6 https://m.edsoo.ru/7f41bf72
Hroro no pazneny 54
Paznen 5. PUSHUECKUNA TPAKTUKYM
5.1 Pusnyeckuil MpakKTUKYM 16 16
Wroro mo pazneny 16
PesepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 170 16



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

11 KUIACC

KosauyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB H TeM ugpossbie
Ne n/m past Konrpoasbnsie | IlpakTuyeckue (1upp )
NMPOrpaMMbI Bcero o0pa3oBaTebHbIE
padoThI padoThI
pecypchbl
Paznen 1. DJIEKTPOJANMHAMUKA
bu6moreka IIOK
11 Mariiriioe moze 14 https://m.edsoo.ru/7f41c97¢c
but6mmoreka [JOK
1.2 6) 13 1
FICKTPOMATHHTHA HHAYIHMA https://m.edsoo.ru/7f41c97¢c
Uroro mo pazneny 27
Paznen 2. KOJIEBAHUS U BOJIHBI
but6moreka [JOK
2.1 M 0 10
CAHITCCIHE KOTChRHIA https://m.edsoo.ru/7f41c97c
but6moreka [JOK
2.2 15
DIICKTPOMATHHTHbIC KONeOaRNA https://m.edsoo.ru/7f41c97c
53 MexaHHuuecKue 1 3JEKTPOMarHUTHbIE 10 1 bubmmoreka [JOK
' BOJIHBI https://m.edso0.ru/7f41c97¢c
but6moreka [JOK
24 O 25 1
e https://m.edsoo.ru/7f41c97c
Hroro no pazaeny 60
Paznen 3. OCHOBBI CHEIIUAJIBHOM TEOPUM OTHOCUTEJBHOCTH
bubmumoreka [IOK
3.1 T 5
Ocuoser CTO https://m.edsoo.ru/7f41c97c
Hroro no pasgeny 3)



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

Paznen 4. KBAHTOBAS ®U3UKA

4.1 KopnyckynsspHO-BOJIHOBOH Ayanu3m 15 Bubmmorexa LIOK
' pHyCcKyIp a4 https://m.edsoo.ru/7f41c97¢c
bubmmoreka [IOK
4.2 ) 5
f3HKa aroma https://m.edsoo.ru/7f41c97c
43 ®du3nKa aTOMHOTO Si7ipa v 3JIEMEHTaAPHbBIX 5 bubmmoreka [{OK
' YACTHII https://m.edsoo.ru/7f41c97¢c
Htoro no pazgeny 25

Pazpen 5. JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKH

but6moreka [JOK
5.1 ) 12
JIEMEHTbI aCTPOHOMHH U aCTPODUZUKH https://m.edsoo.ru/7f41697¢
Uroro no pazneny 12
Paznen 6. PUSUUECKHUN IIPAKTUKYM
6.1 dusnueckuil IPakTUKYM 16 16
Wroro no pazneny 16
Paznen 7. OBOBIIAIOIEE IOBTOPEHHUE
CucremaTt3anus 1 00001IeHIEe
71 IIPEIMETHOI'O COAECPKAHUS U OIIBITA 15 bubmotexa IIOK
' JesITeIbHOCTH, IPUOOPETEHHOTO MPU https://m.edsoo.ru/7f41c97c
u3ydeHuu kypca ¢usuku 10 — 11 xnaccon
Uroro no pazneny 15
Pe3epBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 170 16



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c




HHOYPOYHOE IINTAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuecTBo uacos

Bcero

KoHTpoJbHbIe
padoThbI

IIpakTnuyeckue
padoThbI

Jara
H3Y4YeHUH

JIEKTPOHHBIE
nu(ppoBbIE
oOpa3oBarejbHbIE

pecypchbl

®dusuka — pyHaamMeHTaIbHas HayKa O
IpUpoae

bu6moreka [IOK
https://m.edsoo.ru/ff0c32e2

DKCIIEpUMEHT U TEOPHS B IIPOIECCE
no3Hanus npuposl. Habmonenue u
9KCIEPUMEHT B (pU3HKe

Hayunblil MeTO/1 TO3HAHUS U METOIbI
HcciaenoBaHus U3HYCCKUX SIBICHUI

bubmumoreka [IOK
https://m.edsoo.ru/ff0c33e6

Crioco6s! u3MepeHust pu3nuecKux
BCJIIMYUH

AOCOJIOTHAS U OTHOCHTEIIbHAS
MIOTPELIHOCTH U3MEPEHUN
(U3NYECKUX BETUIHH

MonemupoBanue B ¢usuke. Ponb u
MecTO GU3UKH B (GOPMUPOBAHUH
COBPEMEHHON HayYHOU KapTUHBI
MUpa, B IPAKTUYECKOU JeATEIbHOCTH
Jronen

Mexaandeckoe Apmxkenue. Cucrema
orcuera. OTHOCUTEIBLHOCTh
MeXaHU4YeCcKOro ABvxkeHus. [Ipsmas
u oOpaTHas 3aJ1a4i MEXaHUKHU

Bbu6morexa IIOK
https://m.edsoo.ru/ff0c3508



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508

Panunyc-BexTop MatepuanbHOU
TOYKH, €0 MPOEKLIUH HA OCU
KoopauHart. Tpaekropus.
[Tepememenue. Ckopoctb. Ux
MPOEKLIMHU HA OCH KOOPAUHAT

PaBHOMEpHOE NpsIMOJIMHENHOE
nBuxkeHue. I'padpudeckoe onucanue
PaBHOMEPHOT'O MPSIMOJIMHEHHOT O
JBUKECHUS

but6moreka [JOK
https://m.edsoo.ru/ff0c3620

10

CrnoxeHue nepemMenieHuii u
ckopocrtel. Pemenne 3agaq

11

HepaBHomepHoOe nBUKEHUE.
MrHoBeHHasi CKOPOCTb. Y CKOPEHHE.
IIpsimonuHeitHOE JBUXKEHUE C
MIOCTOSIHHBIM YCKOPEHHEM

bubmmoreka [IOK
https://m.edsoo.ru/ff0c372e

12

I'padmueckoe onucanue
HpﬂMOHHHeﬁHOFO ABUXXCHUA C
IIOCTOSIHHBIM YCKOPEHUEM

13

CBoOonHOE TajzicHue. Y CKOpEHUE
CcBOOOIHOrO IMaJeHus. 3aBUCUMOCTh
KOOPJMHAT, CKOPOCTH, YCKOPEHUS OT
BPEMEHU U U X I'PaduKH

but6moreka [JOK
https://m.edsoo.ru/ff0c39cc

14

JIBm>xenue Tena, OpoIIeHHOr O MO
YIIIOM K TOPU30HTY

15

KpuposHeliHoe ABUXKEHUE.
JIBr>KeHue 110 OKPYKHOCTH. YTJI0Bast
U JIMHENHas ckopocTk. [lepuoa u
yacrota. LlenTpocTpemurensHoe u
MOJIHOE YCKOPEHUE

bubmmoreka [IOK
https://m.edsoo.ru/ff0c3ada



https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

Kontponbhas pabora Ne 1 o teme

16 n "
Kunematuka
[Iepabriif 3akoH HproTOHA.
WNHepuunanbHble CHCTEMBI OTCUETA.
17 [IpyHIIMTT OTHOCUTETBLHOCTH buomorexa [JOK
PHHI https://m.edsoo.ru/ff0c3be8
lamnes. HemnepuuaibHbIe CHCTEMBI
OoTCuéTa
18 Cuna. PaBHOzCHCTBYIOIIAS CHITA. bubmmorexa [IOK
Bropoii 3akon Herotona. Macca https://m.edsoo.ru/ff0c3be8
19 Bzaumoneiicteue ten. Tperuil 3akoH but6moreka [JOK
HeroToHa https://m.edsoo.ru/ff0c3be8
[IpuHIMI Cyneprno3uuyy CHJL
20 Pemenue 3aa4 Ha npUMeHeEHUE
3ak0oHOB HproTOHA
3aKOH BCEMUPHOIO TATOTEHHUS.
21 OKBUBAJIEHTHOCTh I'PABUTAILIMOHHOMN bubmmorexa [JOK
N p a https://m.edsoo.ru/ff0c3d00
Y UHEPTHOM MacChl
29 Cuna TSHKECTH U YCKOpPEHHUE
CBOOOJIHOTO TTaICHUS
JIBuxKeHne HeOeCHBIX TeNl U X
MCKYCCTBEHHBIX CIYTHUKOB. [TepBas bubmmorexa [IOK
23
KOCMHYECKasi CKOPOCTh. 3aKOHBI https://m.edso0.ru/ff0c3d00
Kenepa
24 Cuna ynpyrocrtu. 3akoH ['yka. Bec bubmmorexa [IOK
Tena https://m.edsoo.ru/ff0c3el8
o5 Cwuna tpenus. [Ipupona v BUIbI CHIT bu6morexa [IOK

TpeHusi. [[BUKeHUE B )KUJKOCTH U

https://m.edsoo.ru/ff0c3f76



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76

rase ¢ y4€ToM CHJIbI COIIPOTUBIICHUS
cpensl

26

Jasnenue. ['mapocratnyeckoe
nasienue. Cuna Apxumena

27

AOGCOIIOTHO TBEPIOE TEJIO.
ITocTynarenbHOE U BpallaTelIbHOE
ABWIKCHUC TBEPAOIro TCJla

28

MOMEHT CHJIbI OTHOCUTEIIHBHO OCH
BpallCHHA. IInedo cumbl

but6moreka [JOK
https://m.edsoo.ru/ff0c41a6

29

CrnoxxeHne Chll, TPUJIOKEHHBIX K
TBeproMy Teny. LlenTp Tsbkectu
TeJa. Y CII0BHs pABHOBECHS TBEPAOrO
Tena. Buasl paBHOBecus

30

Pemenue 3agau

31

Kontponbshas pabora Ne 2 o teme

"Iunamuka. CTaTHKa TBEPOTrO Tea

32

HNMmynbc MaTepHaIbHOM TOYKH,
CHCTEMBI MATEPUAIIbHBIX TOUEK.
IlenTp Macc cucTemMbl MaTepUaIbHbIX
To4yek. Teopema o IBUKEHUH LIEHTpa
macc

bu6moreka [JOK
https://m.edsoo.ru/ff0c43d6

33

I/IMHy.TIBC CHUJIbI U UBMCHCHHUC
HMITYJIbCA TeJa. 3aKOH COXPAHECHMS
HUMITYJIbCA. PeaxktusHOC JABUXXCHUC

34

MoMEHT umIlyJibca MaTepUaIbHOMN
touku. [IpencraBienue o
COXpPaHEHUH MOMEHTA UMIyJIbCa B
LIEHTPAJIbHBIX TOJISIX



https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6

35

Perenue 3amau

36

PaGora cuiiel Ha MaoOM U Ha
KOHCYHOM ITepEMEIICHHH.
I'padmueckoe npencraBieHue
paboThI cHIIbl. MOIIHOCTE CHITBI

bu6moreka [JOK
https://m.edsoo.ru/ff0c4502

37

Kunernueckas sueprus. Teopema 06
M3MEHEHUN KHHETUYECKON SHEpruu
MaTepHalbHONU TOUYKHU

38

[loTenuunanbHble U
HENOTEHUUAJIbHbIE CUJIBL.
ITorenuuansHas s3Heprus. Bropas
KOCMUYECKasi CKOPOCTh

but6moreka [JOK
https://m.edsoo.ru/ff0c461a

39

Tperbst KocMHUYECKask CKOPOCTb.
CBs13b pabOTHI HEMOTEHIIMAIBHBIX
CUJI C U3BMEHEHUEM MEXaHUYECKOM
SHEPrUM CUCTEMBI TeNl. 3aKOH
COXpaHEHUS] MEXaHUYECKOW IHEPrUuu

Bbu6morexa IIOK
https://m.edsoo.ru/ff0c478c

40

VYupyrue u Heynpyrue
CTOJIKHOBEHHMS. Y paBHEHHE

bepnyiu a1 uaeaabHON KUIKOCTH

41

Kontponbshas pabora Ne 3 o teme
"3aKOHbI COXpaHEHUS B MeXaHUKe"

bu6moreka [IOK
https://m.edsoo.ru/ff0c4b74

42

PasBuTHe mpencraBieHuii 0 IpUpPoe
TerI0Thl. OCHOBHBIE MOJIOKEHUS

MKT. duddysus. BpoyHoBckoe
JIBH)KCHHE

bu6moreka [JOK
https://m.edsoo.ru/ff0c4dc2



https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

Crpoenue razoo0pa3HbIX, JKUIKUX U

43 TBEPIBIX TeJl. XapaKTep JABIKEHUS U
B3aUMO/IEH CTBHSI YACTHI BEIIeCTBA
Macca u pazMepbl MOJIEKYJ
44 (atomoB). KonmaecTBo BemiecTna.
[Tocrosinnas ABorajpo
45 Temneparypa. Temosoe
paBHoBecue. [lIkana [enbcus
46 Pemenue 3amay
. bu6mmoreka [JOK
47 WneansHeiii ras. 'a3oBEIe 3aKOHBI https://m.edsoo.ru/ff0cAfde
48 YpaBuenue MenjieneeBa- bu6moreka [IOK
Kunaneitpona. Pemienue 3agau https://m.edsoo.ru/ff0c511e
9 AbconroTHas TeMieparypa. 3aKoH
4 Hanbrona
50 W3onporieccs! B naeaabHOM ra3e ¢ bu6mmoreka [TOK
MOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA https://m.edsoo.ru/ff0c570e
I'padmaeckoe mpencraBicHe
o1 M30IPOIIECCOB: U30TEPMA, U30X0Pa,
n3zobapa
52 OcHoBHoe ypaBHeHue MKT
53 Pemenwne 3amau
Cs13p a0COMIOTHOI TeMIepaTyphl
TEPMOAMHAMHUYECKOW CHCTEMBI CO
o4 CpenHel KUHETUYECKOM YHEPruei

MOCTYNATEIBLHOI'0 TEMIOBOTO
IBIKEHUS €€ YaCTHI]



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e

55

O0001IeHrEe U CHCTEMAaTH3AIAS
sgagui o teme "OcuoBsl MKT"

56

Kontponbshas pabora Ne 4 o teme
"OcnoBel MKT"

57

TepMonnHamMuyeckas cUCTEMA.
3amanue BHeMHUX ycnouit s T/
cucTeMbl. BHeNIHME U BHYTpEHHUE
napametpsl. [Tapamerpsr T/]
CUCTEMBI KaK CPEIHHUE 3HAUYCHHUS
BEJIMYMH, OMKUCHIBAIOMINX €€ Ha
MHKPOCKOIIUYECKOM YPOBHE

58

HyneBoe Hauano TepMOAMHAMUKHY.
CamonpousBoibHas penakcanus T /I
CHCTEMBI K TEIJIOBOMY PaBHOBECHUIO

59

Moneins naeanbHOro rasa B
TEPMOJNHAMHUKE. Y CIIOBUS
MIPUMEHUMOCTH 3TOH MOJAEIN

60

VYpaBuenue Menneneepa-
Knaneiipona u BbIpaxxeHue s
BHYTPEHHEH SHepruu

61

BeIpasxenue 1 BHyTpeHHER
SHEPruH OJHOATOMHOI'O UACAIBHOIO
rasza. KBazucratnueckue n
HECTaTU4ECKUE ITPOLIECCHI

bu6moreka [IOK
https://m.edsoo.ru/ff0c5952

62

DnemeHTapHas paboTa B
TepMOAMHAMUKe. Brrancnenne
paboTsl mo rpaduky mporecca Ha
pV-nuarpamMmme



https://m.edsoo.ru/ff0c5952

63

Tennonepenaya kak cnocoo
U3MeHeHus1 BHyTpeHHel suepruu T /]
cucTeMbl 0e3 coBepIIeHus paboThI

bu6morexa IIOK
https://m.edsoo.ru/ff0c5¢c36

64

KonBex1usi, TemIonpoBoIHOCTb,
U3Iy4eHue

65

KommuecTBO TEIIOTEHI.
TemmoéMKoCTh Tena. YaenbHas u
MOJISIpHAsl TEINIOEMKOCTH BELIECTBA.
VYaenbHas TEmoTa CropaHus
TONJINBA

bu6moreka [JOK
https://m.edsoo.ru/ff0c5c36

66

Pacuér konnyecTBa TEIIOTHI TPU
TenJjonepeaaye

67

[Tonsite 006 aguabaTHOM TIpoIIECcCe.
[IepBblil 3aKOH TEPMOAUHAMUKHA

Bbu6morexa IIOK
https://m.edsoo.ru/ff0c5efc

68

KosmuectBo TemnoTel u paboTa Kak
MEpbI U3MEHEHUS BHYTPEHH €U
sneprum T ]I cuctemMbl

69

BTopo¥i 3aKk0H TepMOAUHAMUKY IS
PaBHOBCCHBIX 1 HCPABHOBCCHBIX
nporeccoB. HeoOpatumocTtsb
IIPUPOJIHBIX IIPOLIECCOB

but6moreka [JOK
https://m.edsoo.ru/ff0c6230

70

IIpuHUIMIIBI A€M CTBUS TEMIOBBIX
MarmmuH. KIT/]

bu6moreka [JOK
https://m.edsoo.ru/ff0c600a

71

MakcumansHoe 3HaueHue KITI.
Hukn Kapuo

72

Pemenue 3agau

73

DKOIOrM4YeCKU e aCreKThl
HCITIOJB30BaHUA TCIIJIIOBBIX



https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a

JaBuratenied. TernoBoe 3arpsi3HeH e
OKPYXaroIIel Cpesbl

74

Pemenune 3amau

75

O000111eHNE U CUCTEMATA3ALHS
3HaHu# 1o Teme "TepMoarHamMuKa.
TemmoBble MATUHB!"

but6moreka [JOK
https://m.edsoo.ru/ff0c6938

76

Kontponbsnas pabora Ne 5 o teme
"Tepmogunamuka. TennoBbie
MaIlInHBI"

but6mmoreka [JOK
https://m.edsoo.ru/ff0c6a50

77

[TapooOpa3oBanue 1 KOHICHCAIHS.
Hcnapenue u xkunenue. Y ienbHas
TEMJ0Ta IapooOpa3oBaHUs

bu6moreka IIOK
https://m.edsoo.ru/ff0c63b6

78

HacelieHnble 1 HEHACBIILICHHbBIE
napsl. KauecTBeHHas 3aBUCUMOCTD
IIJIOTHOCTH U 1aBJICHUS
HACBILIEHHOI'O I1apa OT
TEMIIEpaTyphl, UX HE3aBUCUMOCTb OT
00bEMa HACHIIIEHHOT 0 Mapa.
3aBUCUMOCTb TEMIEPATYPbl KUIICHUS
OT JaBJICHUS B KUIKOCTH

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c64d8

79

BnaxxunocTs Bo3ayxa. AGcComtoTHas U
OTHOCHUTENbHAs BIAKHOCTh

80

Pemenne 3agau

81

Teépnoe Teno. Kpucrannnueckue u
amopdHbIe Terna. AHU30TPOIHUS
CBOMCTB KpPHUCTAJLJIOB

Bbu6morexa IIOK
https://m.edsoo.ru/ff0c65f0



https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0

82

[TnaBiaeHUE U KPUCTATUTH3AIHSL.
VY aenbHas TEIJIOTA IIABJICHUS.
CyOimManus

bu6morexa IIOK
https://m.edsoo.ru/ff0c6708

83

Hedopmarnmu TBEpIOTO TENA.
Pactskenue u cxarue. CaBur.
Mopyns FOnra. [Ipenen ynpyrux
nedopmaruit

84

TennoBoe pacimmpenue KUAKOCTEN U

TBEPIBIX TeJI. AHTAaPMOHU3M
TEMJIOBBIX KOJIEOAHUH YaCTHI]
BEIIIECTBA

85

[TpeoOpa3oBanue SHEPrUU B
(ha3oBBIX Mepexoaax

86

VYpaBHeHuUe TemnoBoro dagaHca

Bbu6morexa IIOK
https://m.edsoo.ru/ff0c6820

87

Pemenune 3amau

88

[ToBepXHOCTHOE HATSIKEHUE.
Kanumnspusie sanenus. /laBinenue
IIOJ1 UCKPUBJICHHON MTOBEPXHOCTHIO
xuakoctu. @opmyia Jlamnaca

89

O0001IeHre U cucTeEMaTU3aLys
3HaHUM Mo TeMe "ArperaTHbie
cocTosHUA BenlecTBa. Da3oBbIe
nepexob"”

90

Kontponbhas pabora Ne 6 o teme

"ArperaTtHble COCTOSIHUS BELIECTBA.

®da3oBbIe epexoan!"



https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820

OnexTpu3anus Tell U €€ NpOosBICHMUS.

DnekTpudeckuii 3apsa. JIBa Buaa

91 JNEKTPUUECKUX 3aPsI/I0B. bubmioreia LIOK
https://m.edsoo.ru/ff0c6bcc
IIpoBOAHUKY, MUAIIEKTPUKHU U
MOJIyTPOBOJHUKH
DneMeHTapHbIN 31EKTPUIECKUI
92 3apsa. 3aKOH COXPaHCHHS buomiorexa [JOK
https://m.edsoo.ru/ff0c6bcc
3JEKTPUUECKOr 0 3apsiaa
93 B3aumopeiicTBue 3apsaoB. bubmmorexa [IOK
Toueunsie 3apsiabl. 3akon Kynona https://m.edsoo.ru/ff0c6ced
94 Pewmenue 3amay
95 DnekTpuueckoe noiue. Ero neiicreue
Ha AJIEKTPUUYECKHE 3aPSIbI
HanpsskEHHOCTD 3J1€KTPUYECKOTO
nonst. [Tpo6uetii 3apsn. Jluauu
96 HanpsKEHHOCTH JIEKTPUYECKOT O bubmmorexa [JOK
https://m.edsoo.ru/ff0c6df2
nosist. OTHOPOHOE IEKTPUUYECKOE
roJie
[ToreHunanbHOCTH
97 3JEKTPOCTATHYECKOIO MOJIS. bu6morexa [IOK
Pa3HocTh noTeHIManoB u https://m.edsoo.ru/ff0c6f00
HarnpsKeHH e
[loTenumanbHas 3Heprus 3apsaa B
98 3EKTPOCTATUYECKOM TI0JIE.

HOTCHI_II/IaJI QJICKTPOCTATHUYCCKOI'O
I10JI1



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00

CBs13b HaIPsHKEHHOCTH I10JIS U

99 Pa3HOCTH MOTEHITUAJIOB IS
ANEKTPOCTATUYECKOIO OISt
100 [IpuHnun cynepnomin/m
NEKTPUUECKUX oIl
101 Pemenue 3agau
102 [Tone Toyeunoro 3apsana. [lone
pPaBHOMEPHO 3apsHKEHHOM cdepbl
[Tone paBHOMEPHO 3apsHKEHHOTO 0
103 00béMy mapa. [Tone paBHOMEpHO
3apsHKEHHON OECKOHEUHOU
IIJIOCKOCTH
104 JIMDIeKTPUKH U TTOIYTIPOBOJHUKHY B
ANEKTPOCTATUYECKOM TOJIe
105 [IpoBOTHUKH B 3JIEKTPOCTATHYECKOM bu6mmoreka [IOK
nose. Y CcJaoBUEe paBHOBECHS 3apsii0B https://m.edsoo.ru/ff0c7018
Konnencatop. D1eKTpoéMKOCTb
106 KOH,Z[GHC&TOIE)EL 3H€I(Tfp0éMKOCTB Brbmorexa LIOK
https://m.edsoo.ru/ff0c7126
MIJIOCKOTO KOH/IEHcaTopa
107 [TapannensHoe coequHEHNE
KOH/IEHCaTOPOB
108 [TocnenoBarenabHOE COETMHEHHE
KOHJIEHCAaTOpOB
109 OHeprust 3apsLKEHHOT O bubmuotexa LIOK
KOHJIEHcaTopa https://m.edsoo.ru/ff0c72c0
110 Pewenue 3amau
111 JBrkeHue 3apsyKeHHOM YacTUIBI B

OJHOPOJHOM JJICKTPUYCCKOM II0JIE



https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

112

Perenue 3amau

113

O0001IeHnEe U cucTEMaTU3aLUs
3HAHUM MO TeMe "DIeKTPUIECKOoe
none"

114

Kontponbshas pabora Ne 7 mo teme
"OnekTpuueckoe noiue"

115

Cuna toka. ITocTOSHHBIN TOK.
VYcaoBus CymecTBOBaHUS
MOCTOSIHHOT'O AJIEKTPHUYECKOT0 TOKA

116

Hcrounuku Toka. Hanpsokenue u

DIIC

117

3akoH Oma 1 yyacTka IeMu.
DIIEKTPUYECKOE COMPOTUBIICHNE

118

3aBHUCHUMOCTb CONPOTUBIICHUS
OJTHOPOJIHOT'O NIPOBOJIHUKA OT €T0
JUIMHBI U TIJIOIIAIU TIONIEPEYHOro
ceueHus

119

YaenpHOE CONPOTUBIIEHUE BELIECTBA.

Pemenue 3amau

120

HOCHGH OBAaTCJIbHOC, IMMapalJICJIbHOC,
CMCIIaHHOC COCINMHCHUC
IIPOBOJHUKOB

but6moreka [JOK
https://m.edsoo.ru/ff0c7410

121

Pacuér pa3BeTBIEHHBIX
anekTpuyeckux neneiu. [Ipasuna
Kupxroda

122

Perenue 3amau

123

PaboTa sanekrpuyeckoro Toka. 3aKoH
Joxoyns —Jlenna

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7838



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838

124

Perenue 3amau

MOH_IHOCTB QJICKTPUYICCKOI'O TOKaA.

125 TermioBast MOIIHOCTD, BRIACIIIEMAas
Ha Pe3UCTOpe
126 Pemenue 3agau
197 O/1C 1 BHyTpeHHEE CONPOTUBIICHUE
HMCTOYHHKA TOKA
128 3akon Oma 17151 TOJIHOM (3aMKHYTOM ) bu6moreka [JOK
3IEKTPUYECKON LIenun https://m.edsoo.ru/ff0c7ae0
129 Pewmenue 3amay
130 MoIHOCTh UCTOYHUKA TOKA
131 KopoTtkoe 3aMbIkaHue
132 KonpnencaTtop B 11ernu mocTostHHOTO
TOKa
133 Pemenue 3agau
134 Pemenne 3amau no teme
"I[locTOSTHHBIN 371E€KTPUYECKUH TOK"
135 Pentenue 3amad mo teme
"ITocTOSIHHBIN AIEKTPUUECKUI TOK"
136 Pemenue 3anay no reme
"[TocTOSHHBIN JIEKTPUYECKUM TOK"
O06o01m1eHne 1 cucTeMaTH3aIus
137 3HaHu# o teme "llocTosiHHBII
SIEKTPUYECKUN TOK"
138 KonTtponbhas pabora Ne 8 o teme bubmmoreka [TOK

"IlocTOSTHHBIN 371EKTPUYECKUH TOK"

https://m.edsoo.ru/ff0c8a8a



https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c8a8a

139

DneKTpUYecKas MpoOBOIUMOCTh
pa3IUYHBIX BELISCTB.
DIIEKTPUYECKUMA TOK B METaJJIax.
CBepxXnpoBOIUMOCTh

140

DNeKTpUYECKU TOK B paCTBOPAX U
pacIuiaBax 3J€KTPOIUTOB. 3aKOHBI
Dapazest 171 DIEKTPOIU3a

but6moreka [JOK
https://m.edsoo.ru/ff0c82ba

141

DneKkTpu4ecKuil ToK B razax. [lnazma

bu6moreka [IOK
https://m.edsoo.ru/ffOc84ae

142

DNEeKTPUYECKUIl TOK B BaKyyMe.
BakyymHbIe IpuOopsI

143

DJIEKTPUYECKUN TOK B
MOyTIPOBOTHUKAX

bu6moreka IIOK
https://m.edsoo.ru/ff0c84ae

144

[TonmynpoBoIHUKOBBIE TPHUOOPHI

145

Du3HYECKHl IPAKTUKYM I10 TEME
"3HaKoMcTBO ¢ U poBo
nabopatopueil mo ¢pusuke. [Ipumepsr
3MepeHust PU3NIECKUX BEITHYUH
IIPY TOMOLIM KOMITBIOTEPHBIX
JTATYUKOB"

bub6mmoreka [JOK
https://m.edsoo.ru/ff0c86fc

146

duznuecknil MPaKTUKYM I10 TEME
"U3y4yeHne HepaBHOMEPHOT O
JBUKEHUS C LEJbIO ONpPEeIeHus
MTHOBEHHOW CKOPOCTH"

147

@u3HYeCKHil MPAKTUKYM I10 TEME
"UccnenoBanue 3aBUCUMOCTH ITYTH
OT BPEMEHHU NPU PAaBHOYCKOPEHHOM
NBIDKEeHUN"



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc

148

@u3nuecKkuil MPaKTUKYM 110 TEME
"N3ydyeHue IBM>KEHUS Tela,
OpOILIEHHOT'0 TOPU3OHTAIBHO"

149

Pu3HYeCKHil MPAKTUKYM I10 TEME
"N3yuenne nBrUKEHUs Tema Mo
OKPYHOCTH C ITOCTOSIHHOM 110
MOJIYJIKO CKOPOCTHIO"

150

@u3HYeCKHil MPAKTUKYM I10 TEME
"N3MepeHne paBHOIEH CTBYIOLIEH
CHJIBI ITPU IBUJKEHUH OpycKa 1o
HAKJIOHHOW IIIOCKOCTH"

151

Du3nuecKnil MPAKTUKYM I10 TEME
"NccaeqoBaHue 3aBUCUMOCTH CHUJI
YOPYTroCTH, BOBHUKAIOIIUX B
MpYy>KHHE U PE3NHOBOM 00pasIie, OT
ux nedopmarun”

152

Pu3HYeCKHil MPAKTUKYM I10 TEME
"U3mepenne kodppUIreHTa TPEHUS
10 BEJIMYUHE YTIOBOTO

ko3 (puirenTa 3aBUCUMOCTH
Frp(N)"

153

Du3nuecknil MPaKTUKYM I10 TEME
"UccnenoBanue ycinoBui
paBHOBECHA TBEPAOTrO Tea,
HMMEIOIIEro OCh BpamieHus"

154

@u3nueckuil MPaKTUKYM 110 TEME
"M3MepeHne KUHETUIECKOM SHEPrun
TeJa 10 TOPMO3HOMY ITyTH"




155

@u3HYECKHl MPAKTUKYM I10 TEME

"N3yuenue nzobapHoro mnporecca’

156

@u3HYECKHil MPAKTUKYM I10 TEME
"U3Mepenune ynenpHou
TEMI0EMKOCTH"

157

@u3HYECKH IPAKTUKYM I10 TEME
"N3mepenne abcoIt0THOM
BJIQ)KHOCTH BO3]lyXa M OLIEHKA MacChl
[1apoB B ITOMEIIEHUH".

158

Du3nuecKnil MPaKTUKYM I10 TEME
"HaGnronenue mpeBpalieHus
SHEPruu 3apsHKEHHOr 0 KOHJIEH caTopa
B DHEPIUI0 U3TYYEHUS CBETOIMO01a"

159

@u3HYeCKHil MPAKTUKYM I10 TEME
"UccnemoBaHne 3aBUCUMOCTH CHJIBI
TOKa OT HaNpPSHKEHUS JJIs1 JTaMITbl
HakaJauBaHuA"

160

DU3NYECKUN NPAKTUKYM I10 TEME
"UccnenoBanue 3aBUCUMOCTH
COIIPOTHUBJIEHUS] TEPMOPE3UCTOPA OT
Temreparypor"”

161

O00011IEHNE U CHCTEMATU3AIIUA
3ganui mo reMe "Kunematuka"

162

O0001Ie e U cucTEMaTU3aLUs
3HaHui mo teme "JluHamuka"

163

O06001IeHne U cucTeEMaTU3aIUs
3HaHuM no TeMe "CTaTuka TBEpAOrO
Teaa"




164

O06001IeHne U cucTEMaTU3aLUS
3HAHUHU 110 TeMe "3aKOHEBI
COXpaHEHHs B MexaHuKke"

165

O0001IeHEe U CHCTEMATU3AIIHS
3HaHUH 110 TeMe "OCHOBEI
MOJIEKYJIIPHO--KUHETUIECK O
Teopun”

166

O06001Ienne U cuCTEMAaTU3ALUS
3HaHMi 110 Teme "TepMonrHaMuKa.
TemnoBble MauHb!"

167

O0001Ie e U cucTEMaTU3aLUs
3HaHUM Mo TeMe "ArperaTHbie
cocTosiHUA BeliecTtBa. Da3oBrie
nepexoJibr"

168

O0001IeHEe U cUCTEMaTU3aLUs
3HAHUM MO TeMe "DIeKTPUIECKOoe
noie"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c88be

169

O0001IeHnEe U cucTEMaTU3aLUs
3HaHuit o TeMe "TlocToSHHBIN
AIEKTPUYECKUN TOK"

170

O060011eHNE U cucTeMaTU3aIus
3HaHU 110 TeMe "TOKM B pa3IMuHbIX
cpenax"

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

170

16



https://m.edsoo.ru/ff0c88be

11 KUIACC

KoanuecrBo yacos DJIeKTPOHHbIE
[
Jlj;n Tema ypoxa Bcero Konrpoaiibie | Tparkririeckite fdl:;:EHl/lﬂ :gg)al;zz:;eenbﬂme
padoThI padoThI pecypesI

B3anMoeiicTBre MOCTOSTHHBIX

1 MarHUTOB U MPOBOJHUKOB C TOKOM. 1 Bu6mmorexa [IOK

https://m.edso0.ru/ff0c9778

MaruuTtHoe nojue. ['unoreza Ammnepa
BekTop MarHuTHON MHIYKIIUU.

2 [IpuHIIUTT Cyneprio3uIINN MAarHUTHBIX 1
noneit. JINHuM MarHUTHOM MHAY KUK

3 MarsauTHOE€ 1oJie TpOBOJAHUKA C 1 bu6motexa [IOK
ToKOM. OmbIT DpcTena https://m.edsoo.ru/ff0c98fe

4 Cuna Amnepa, e€ HanpaBlIeHUE U 1 bubmmorexa [{OK
MOZYJIb https://m.edsoo.ru/ff0c9acO

5 Pemenue 3anau 1

5 [Ipumenenune 3akoHa Ammnepa. 1
DNEeKTPOU3MEPHUTEIBHBIC TPHOOPHI
Cuina Jlopenua, e€ HanpaBiieHUE U

7 MOJYJb. JIBUXKEHHE 3apsSIKEHHON 1 bu6moteka [IOK
YaCTHULIbl B OJHOPOJIHOM MarHUTHOM https://m.edsoo.ru/ff0c9df4
noie
Pemenne 3anau 1
Pa6oTa cuiel JIopeHia

10 Pemenue 3anau 1



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

MarauTtHoe noJjie B BEIIECTBE.

11 deppoMarHeTHKH, rapa- u
JaMarHETUKH
OCHOBHBIE CBOWCTBA

12 ¢deppomarneTukoB. [Ipumenenne
(heppomMarHeTuKoB

13 Pemenwne 3amau o Teme "MarautHoe
mone"

14 Pentenue 3amau mo reme "MarautHoe
mozne"
SIBneHME 2IIEKTPOMArHUTHOU

15 neaykuuu. IToTok Bekropa
MarHUTHON MHIYKIIUH

16 OJ1C uHayKIMu

17 3aKOH JEKTPOMArHUTHOW WHIYKITUN
®dapanes

18 Buxpesoe anexkrpuueckoe none. Toku
dyko

19 OJIC uHAYKIMY B ABHXKYILUXCS
MIPOBOJTHUKAX

20 Pemenue 3amay

21 [Ipasuiio Jlenna
NunyktuBHOCTB. Karyrka

22 WHJIYKTUBHOCTH B II€IU TTOCTOSTHHOTO bubmorexa [OK

https://m.edsoo.ru/ff0ca600

TOKA

93 SBnenne camonnaykuuu. I/C

CaMOMHA YK



https://m.edsoo.ru/ff0ca600

3H€pFI/I5I MAaravMTHOI'O IMOJIA KaTyIIKH

24 C TOKOM. DJIEKTPOMAarHUTHOE TI0JIe
25 Pemenne 3anau
26 O06o0meHne u cucTeMaTH3aIus bubmoreka [JOK
3HaHUM 1o TeMe "DNeKTpoJuHaMuKa" https://m.edsoo.ru/ffOcab82
97 Kontponbshas pabota Ne 1 o teme
"OnexkTpoauHaMuKa"
Konebatensnas cuctema. CBOOOIHBIE
28 kosebanus. ['apmoHnueckue bubamorexa LIOK
coneBams https://m.edsoo.ru/ff0caf06
29 KunemaTtnueckoe 1 TMHAMUYECKOE
oIucaHue KonedaTenbHbIX TBUKEHUN
DHepreTuyeckoe onucanue. BeiBog
JUHAMHYECKOTO OITUCAHMS
30 TapMOHUYECKUX KOJICOAHUH U3 UX
SHEPreTUYECKOro 1
KHHEMATHYECKOT'O O CAHUS
31 Ammumityzna u ¢asza konebaHui
[Tepuon u yacrora KoaeOaHuii.
[Teprox MambIX CBOOOTHBIX
32 KOJ1e0aHMI MAaTEeMaTHYECKOT O
MasTHUKA. [lepros cBOOOIHBIX
KoJICOaHU MPYKUHHOTO MasiTHUKA
33 3aryxaroniue KonebaHus.
BrinyxneHnbie KojeOanus. Pe3onanc
34 ABTOKOJICOAHUS
35 Pemenue 3agau



https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0caf06

36

Ypok-koHpepeHuus "MexaHuueckue
KosieOaHus B My3bIKaJIbHBIX
UHCTpyMeHTax"

37

O0001IeHnEe U cUCTEMaTU3aLUs
3HAHUI 110 TeMe "MexaHnYecKue
Koneoauus"

38

DneKTpOMarHuTHbIEC KOJIeOaHusl.
KonebaTenbHblil KOHTYD

bu6moreka [JOK
https://m.edsoo.ru/ff0ch820

39

®opmyisia Tomcona. CBs3b
aMILIUTYZAbI 3apsiia KOHJIEHCATOPA C
aMILIUTYZ 0N CUJIBI TOKA B
KoNebaTeTbHOM KOHTYpe

but6moreka [JOK
https://m.edsoo.ru/ff0ch9c4

40

3aKOH COXPaHEHMS SHEPrUU B
UJeanbHOM K0Je0aTeIbHOM KOHTYpe

41

3aTyxaroume 3J1eKTPOMarHuTHhIE
KosneOanus. BeiHyXeHHbIE
ANIEKTPOMATHUTHBIC KOJIICOaHHS

bub6moreka [JOK
https://m.edsoo.ru/ffOcbb86

42

IIepemennslii Tok. Pesucrop u
KOHJIEHCATOP B LIENU IEPEMEHHOIO
TOKa

bu6moreka [JOK
https://m.edsoo.ru/ff0chd34

43

KaTy'I_HKa HUHAYKTHBHOCTHU B LICTIH
IMEPEMCHHOI'0 TOKa

44

3axkoH Oma 1 2JEeKTPUYECKOM LIen
MIEPEMEHHOT 0 TOKa

45

MOoIIHOCTh TEPEMEHHOIO TOKA.
AMIUIUTYTHOE U e CTBYIOIIEE
3HAUYCHUE CUJIBI TOKA U HATIPSIKCHUS

bubmumoreka [IOK
https://m.edsoo.ru/ff0chd34

46

Pe3oHaHC B a5ekTpudecKoil enu



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cbd34

47

Perenue 3amau

WneanbHblif TpanchopmaTop.
[IpousBoacTBO, nepenava u

bu6mmoreka [JOK

48 oTpedeHne dNEKTPUIECKON https://m.edsoo.ru/ff0cc324
SHEPTUH
DKOJIOrMuecKrue pucKu npu
MIPOU3BOICTBE 3JIEKTPOIHEPTUU.
49 KynpTypa ucnons3zoBanus
AJIEKTPOIHEPTUU B IOBCETHEBHOM
KUZHH
50 Pewmenue 3amay
51 Pemenne 3anau
O0001IeHnEe U cucTEMaTU3aLys
52 3HaHUM 10 TeMe "DIeKTPOMarHuTHbIE
Konebanus"
MexaHH4YeCKHE BOJIHBI.
53 XapaKkTepUCTHUKU MEXaHUYECKUX bu6mmorexa [IOK
https://m.edsoo.ru/ff0cca54
BOJIH
o4 CBoiicTBa MEXaHUYECKUX BOJH
bu6moreka IIOK
> 3ByK. XapaKTepHCTHLH 3BYKa https://m.edsoo.ru/ff0cccOc
56 HNudpasyk u ynbrpassyk. [llymoBoe
3arpsi3HEHUE OKPYKAIOLIEH Cpe/ibl
57 Pemenne 3anau
58 DNeKTpOMarHUTHbIE BOJIHBI.
N3nydenue 351eKTpOMarHuTHHIX BOJIH
59 DOHeprus 3JeKTPOMATHUTHBIX BOJIH. bubmmorexa [{OK

CBolicTBa 3JIEKTPOMarHUTHBIX BOJIH

https://m.edsoo.ru/ff0ccfe0



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0

60

[IIkaJyia 31€KTPOMAarHUTHBIX BOJIH.
[TpumeHneHune 31eKTPOMarHUTHBIX
BOJIH B TEXHHUKE U OBITY

61

[TpuHIUTIBI pagOCBSI3H U
TeneBuacHu. Paguomokamnus.
DIEKTPOMArHUTHOE 3arpsi3HCHUE
OKPYXAaroIIeH Cpebl

62

Kontponbhas pabora Ne 2 o teme
"KonebGanus 1 BoaHbI"

bu6moreka IIOK
https://m.edsoo.ru/ffOcc6f8

63

Cger. 3aK0H MPSAMOJIMHEHHOTO
pacrnpocTpaHeHHs CBeTa

but6moreka [JOK
https://m.edsoo.ru/ff0cd350

64

Pewenne 3a1au Ha npuMeHeHUE
3aKOHa MPAMOJMHEUHOT O
pacrpocTpaHeHHs CBeTa

65

Otpaxxenue cBeta. [1ockoe 3epkaio.
Cdepuueckoe 3epkaio

bu6moreka [JOK
https://m.edsoo.ru/ff0cd4e0

66

[Ipenomnenue cBera. AGCOMIOTHBIN U
OTHOCUTEJIBHBIN ITOKA3aTENb
npenomiieHus. [lonmHoe BHyTpeHHEE
orpaxenue. [IpenenpHplil yroiu
IIOJIHOT'O BHYTPEHHET O OTPAKEHUS

bu6moreka [JOK
https://m.edsoo.ru/ff0cd7f6

67

Pemenue 3aga4 Ha IMPUMCHCHUC
3dKOHOB OTpPaXCHHUA U IIPCIIOMIICHUA
CBCTa

68

Xop nyuel B mpusme. {ucnepcust
cBeta. CIIOKHBIN COCTaB O€oro
ceera. L{Ber



https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6

JIun3zer. @okycHOE paccTosHUE U

Bbub6morexa IIOK

09 ONTUYECKAS CHJIA JIMH3BI https://m.edsoo.ru/ffOcddle
70 [TocTpoenue n3o00pakeHni B IMH3aX
U UX CUCTEMaxX. Y BEJIUYCHHE JINH3BI
Pemenue 3aau Ha mocTpoeHune
71 N300pakeHNH, TOy4aEMBIX C
MTOMOIIIBIO JINH3
72 I'na3 kak onTu4eckas cucrema
Pemenue 3anau. [Ipenenst
73 MIPUMEHUMOCTH I'€OMETPHY €CKON
OINTHUKH
74 CKOpOCTh CBETa M METOJIBI €€
HU3MEPEHUS
75 Hucnepcus cera
bub6mmoreka [JOK
76 Hurepepenuns caera https://m.edsoo.ru/ff0ced22
KorepeHTHbIE HCTOYHUKU. Y CIIOBUSA
77 HaOII0CHUSI MAaKCUMYMOB U
MHUHUMYMOB
78 Pemenue 3amay
79 [Ipumenenue unreppepeHnn
bu6moreka [JOK
80 Jludpaicuns cpera https://m.edsoo.ru/ff0ced22
81 HudpakunonHas pemérka. Y cioBue
HaOJIOJICHUS TTIABHBIX MAKCUMYMOB
82 Pewenue 3anau
83 [TonepeuyHOCTh CBETOBBIX BOJIH. bu6mmoteka [IOK

[Tonsipusanus ceera

https://m.edsoo.ru/ff0cf02e



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e

84

Perenue 3amau

85

CBeToBbI€ SIBJICHUS B IPUPOJIE

86

O06001IeHEe U cUCTEMaTU3aLUs
3gauui o reme "OnTuka"

87

Kontponbshas pabota Ne 3 o teme
«Ontuka»

88

I'paHnLIBI TPUMEHUMOCTH
KJIACCHY E€CKOM MEXaHUKU. 3aKOHbI
JNEKTPOJUHAMHUKH U IIPUHLIAIL
OTHOCUTEIBHOCTH

bu6moreka [IOK
https://m.edsoo.ru/ff0cf862

89

IToctynaTel cnenuanbHON TEOPUU
OTHOCUTEIBHOCTU

90

[IpocTpaHcTBEHHO-BPEMEHHOM
unrtepBai. [IpeobpazoBanus
Jlopenna. YcnoBrue NpUYMHHOCTH.
OTHOCUTENIBHOCTh
OJTHOBPEMEHHOCTHU. 3aMeJJIeHu e
BPEMEHU M COKPAIIICHUE JITTHHBI

but6mmoreka [JOK
https://m.edsoo.ru/ffOcfa42

91

OHeprus U UMITYJIbC PENATUBUCTCKON
YaCTULIBI

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcfc68

92

CBs13p Macchl ¢ 3HEpruei u
HUMITYJIbCOM PENIITUBUCTCKOM
Y4acTULbl. DHEPIUsl OKOS

93

PaBHOBEeCcHOE TemI0BOE H3JIYUCHUC

94

3akoH cMenieHus Buaa

95

T'unore3a M. Ilnanka o kBaHTax.
doToHEBI

bubmumoreka [IOK
https://m.edsoo.ru/ffOcfel6

96

DHeprus 1 UMIyJIbC GoToHA



https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cfe16

®oroadpdext. OnbiThl A. T

Bbub6morexa IIOK

3 CroneroBa. 3akonsl poTodpdexra https://m.edsoo.ru/ffOcffc4
VYpaBHeHune DWHIITENHA 715
98 (b(l))Toa(b(peKTa. ”KpaCHas[HrpaHHua" buomiorexa LIOK
botosdhexta https://m.edsoo.ru/ff0d015e
99 Jasnenne ceera. OnpiTol [1. H. bubmnoreka [IOK
JleOeneBa https://m.edsoo.ru/ff0d04a6
100 BoiHOBEBIE CBOIICTBA YaCTULL
Bounel ne bpoiuis. JlinHa BOIHEL 1€
101 Bpoiins u pazmeps! obiactu
JIOKAJTN3aIuH JIBYDKYIIEH CSL YaCTHITBI
102 KopnyckysipHO-BOJIHOBOH JTyau3M
103 Judpakuus 371eKTPOHOB Ha
KpHUCTAJIIaX
Crieruduka n3MepeHuii B
104 Mukpomupe. CooTHOLIEHUS
HeonpenenéHHocreil ['eiizendepra
105 Pemenue rpaduueckux 3amaq
N bu6moTteka [JOK
106 Penterine pacierHbIx sanas https://m.edsolcf ru/ff0do302
{(OHTpOHLHaH I:la(?‘OTa Ne 4 o Temam: BuGmiorexa LIOK
107 BS;ES:Z;(;;SHP’BI\I;?I)HYCKYMPH0_ https://m.edsoo.ru/ffOcf6f0
OnBITHI 110 UCCIETOBAHUIO CTPOCHUS
108 atoMa. [ImanerapHas Mojienb aToMa Eubmorexa HOK
Pesepdopia https://m.edsoo.ru/ff0d091a
109 [Toctynater bopa bromorexa [JOK

https://m.edsoo.ru/ff0d0afa



https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa

110

Bunel ciektpoB. CieKTp ypoBHeEM
SHEpruu aToma Boaopojia

Bbub6morexa IIOK
https://m.edsoo.ru/ff0d0afa

111

CIIOHTaHHOE U BBIHYXXJICHHOC
H3JIy4YCHUEC CBCTA

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0ca8

112

Jlazep

113

Hyknonnast mogens siapa
I'eiizenOepra-lBanenko. 3apsan u
MaccoBO€ YUCIIO Aapa. M30ToIBbl.
PannoakTuBHOCTB

bu6moreka [JOK
https://m.edsoo.ru/ff0d0fd2

114

3aKOH paJuOAKTUBHOIO pacnajia.
CBolicTBa HOHU3HUPYIOILETO
n3iydeHus. Biousnue
PaaoOaKTUBHOCTH Ha KHUBBIE
opraHusMsbl. JlosumeTpust

bu6moreka [IOK
https://m.edsoo.ru/ff0d1162

115

DHeprust CBsI3U HYKJIOHOB B sIJIpeE.
SAnepusie cunbl. JlegexT Macchl sapa.
Snepnsie peakuuu. SAnepHsie
peakTopsl. [Ipobiembl ynpaBiseMoro
TEPMOSIEPHOTO CUHTE3A.
DKOJIOTUYECKUE ACIEKThI Pa3BUTHUSA
AJIEPHON SHEPIreTUKHU

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1356

116

Merons! peructpanuu u
HCCJIEIOBAHUS DJIEMEHTaPHBIX
yactull. OyHaamMeHTalbHbIE
B3aUMOJICHCTBUS. baprOHbI, ME30HBI
n nentoHsl. [Ipencrasienue o
CranpaprHoi Mmogenu. KBapk-
TIII0OOHHAs! MOZIEIIb aJIPOHOB

bu6moreka [IOK
https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

117

®usuka 3a npenenamu CTaHIapTHOU
mojnenu. TéMHass MaTepust U TEMHas
sHeprus. EnuacTBO hrznueckoit
KapTUHBI MUpa

118

DTansl pa3BUTHS ACTPOHOMHUH.
3Ha4YeHHe aCTPOHOMHUHU

119

[TpuMeHUMOCTh 3aKOHOB (PU3UKH ISt
O0BSICHEHHSI TPUPOABI KOCMHUECKUX
00BEKTOB. MeToIbI
aCTpOHOMI/I‘IGCKI/IX I/ICCJICI[OBaHI/Iﬁ

120

CoBpeMEHHBIEC ONITUYECKHE
TEJIECKOIbI, PaJIHOTEIIECKOIIbI,
BHeaTMOc(hepHasi aCTPOHOMHUS

121

Bup 3Bé3auoro neba. Co3se3aus,
ﬂpKI/Ie 3Bé3I[I)I, IIJIaHETHhI, UX BUANUMOC
JIBMOKEHUE

122

Conneunas cucrema. CoJHILE.
ConHevHast akKTHBHOCTh. MICTOUHUK
sHepruun CoJiHIa 1 3BE311

123

3BE3/IBI, UX OCHOBHBIC
XapaKTepUCTUKU. J[marpamma
"CHeKTpaJIbHBIM KJIacC — CBETUMOCTD"

124

3Be3bI INIaBHOH
[IOCJIEA0BATEIHLHOCTH

125

BnyTpenHnee ctpoenue 3B€31.
CoBpeMeHHbIE IPENCTABICHUS O
MIPOMCXOXKJIEHUHU U SBOIOIINH
CoJHITa ¥ 3BE371. DTaIbl )KU3HU 3BE3T




126

Mneunsiit [TyTe — Hama [ManakTuka.
Tunel ranaktuk. YEpHbIe IBIPHI B
siipax rajdakTHK

127

Bcenennas. Pacummpenue Beenennoil.

3akxon Xa60maa. Teopus bonbmioro
B3pbIBA. PenukToBoe H3JIYUYCHHC

128

MacmrabHast cTpykTypa BeeneHHoi.
MeraranakTika

129

Hepeménnpie mpoOaemsl
aCTPOHOMUU

but6moreka [JOK
https://m.edsoo.ru/ff0d1784

130

@u3nYeCcKHil MPAaKTUKYM 110 TEME
"HccnenoBanue nercTBus
ITOCTOSIHHOI'O MAarHUTA Ha PAMKY C
TOKOM"

131

Pu3nUeCKHil MPAKTUKYM I10 TEME
"UccneqoBaHue IBIEHUAS
3IEKTPOMAarHUTHOM UHAYKIUN"

132

DuU3NYECKUN NPAKTUKYM I10 TEME
"N3y4eHne 3aBUCUMOCTH CHJIBI
Awmmnepa oT cuibl Toka"

133

Duznuecknil MPaKTUKYM IO TEME
"HcciaeqoBaHue sIBJIEHUS
CaMOMHYKIUK"

134

@u3nYeCcKHil MPAaKTUKYM I10 TEME
"U3mepenne nepuoaa cBOOOIHBIX
KoJIe0aHUI HUTSHOTO U MIPYXUHHOTO
MAasiITHUKOB"



https://m.edsoo.ru/ff0d1784

135

@u3HYECKHl IPAKTUKYM I10 TEME
"[IpeoOpa3zoBaHKe SHEPTUU B
IPY>KMHHOM MasiTHUKe"

136

@u3HYECKHl MPAKTUKYM I10 TEME
"HUccnenoBanue pabOThl UCTOYHUKOB
CBETa B I[€TIU MEPEMEHHOT0 TOKa"

137

@u3HYECKH IPAKTUKYM I10 TEME
"N3y4yeHne napaMeTpoB 3ByKOBOM
BOJIHBI"

138

Du3nuecKnil MPaKTUKYM I10 TEME
"U3Mepenne nokaszarens
MpeIoMIIeHHS cTeka"

139

@u3HYeCKHil MPAKTUKYM I10 TEME
"N3mepeHne GOKyCHOr O pacCTOSIHUS
paccenBarOIMX JIUH3"

140

Du3HUECKHl IPAKTUKYM I10 TEME
"HaGnronenue nudpakium,
UHTEpPEPEHITUHU U TIOJISPU3AIIHH
cBera"

141

@u3HYeCKHil MPAKTUKYM I10 TEME
"Onpenenenyue UMIyJibca U 3HEPrun
PEJIATUBUCTCKUX YacTHII (110
¢doTtorpadusiM TPEKOB 3apsKEHHBIX
YaCTHUIl B MArHUTHOM T10J1€)"

142

Du3ruecKknil MPaKTUKYM I10 TEME
"U3mepenne noctossHHOM [1nanka Ha
OCHOBe uccieoBanus Gotodddexra”




143

@u3HYECKHl IPAKTUKYM I10 TEME
"UccnenoBanue cnekTpa
pa3peKEHHOT 0 AaTOMapHOI'o0 BOJIOPOIa
Y U3MEPEHHE TOCTOSTHHON Puibepra"

144

@u3HYeCKHil MPAKTUKYM I10 TEME
"UccnenoBanue paayuoakTHBHOTO
(oHa ¢ ucrnoabp30BaHUEM J103UMeTpa”

145

@u3nYeCKHil MPAaKTUKYM 110 TEME
"Haburonenus 38€31H0ro Heba
HEBOOPYKEHHBIM I'J1a30M C
HCIOJIb30BAaHUEM KOMITBIOTEPHBIX
MPUIIOKEHUH IS OTTPENleICHUS
MIOJIO’KEHUSI HeOECHBIX 00BEKTOB Ha
KOHKPETHYIO J1aTy: OCHOBHBIE
co3Be3usa CeBepHOro noyrymapus u
sIpKUE 3BE3/IBI"

146

O06o01meHue U cucTeMaTU3anus
3HaHui. Ponb ¢pu3uKu u acTpoHOMUN
B 9KOHOMHYECKOM, TEXHOJIOIMUYECKOM,
COIMAJIbHOM 1 3THYeCcKol chepax
JEeSTENbHOCTU YEJIOBEKa

147

O060011eHNE U cucTeMaTU3aIus
3HaHui. Ponb u Mecto pusuku u
aCTPOHOMHU B COBPEMEHHOU
Hay4HOU KapTUHE MUpa

148

O0001IeHnEe U cUcTEMaTU3aLUs
3HaHUH. Ponb (hu3uueckoit Teopuu B
(hopMHUPOBaHHUH MPEACTABICHHUI O
(bU3HYECKO KapTHHE MHPa, MECTO




(bu3nyecKoil KapTUHBI MUPa B 00LIEM
psIly COBPEMEHHBIX €CTECTBEHHO-
Hay4HBIX NIPEJCTABIEHUI O IPUPOIE

149

O0001IeHnEe U cUCTEMaTU3aLUs
3gaHuii mo teMe "Kunematuka"

150

O06001IeHnEe U cUCTEMATU3aLUs
3ganui o reme "Kunematnka"

151

O0001IeHnEe U cucTEMaTU3aLUs
3HaHui mo teme "JIlunamuka"

152

O06o001mIeHne U cuCTeMaTH3aUs
3HaHui o TeMe "CTtaTuka TBEpAOro
Tena"

153

O0001IeHnEe U cucTEMaTU3aLys
3HAHUU 110 TeMe "3aKOHBI
COXpaHEHHs B MexaHuKke"

154

O0001IeHNE U CUCTEMATH3ALIHS
3HaHUH 110 TeMe "OCHOBEI
MOJIEKYJIIPHO-KHUHETUY €CKOU
Teopun"

155

O0001Ie e U cucTEMaTU3aLUs
3HaHUM no TeMe "TepMoaMHAMUKA.
TermioBple MaIIMHEBL"

156

O0o0mIeHre U CUCTEMaTU3aIHs
3HaHMM 110 TeMe "ArperaTHble
COCTOSIHHSA BemecTBa. Pa3oBkIe
nepexoas!”




157

O06o001m1eHe U CHCTEeMaTH3aAIUS
3HaHUM 10 TeMe "DIeKTpUUEeCcKOoe
none"

158

O0001IeHnEe U cUCTEMaTU3aLUs
3gaHui o TeMe "TloCcTOSIHHBIN
JNEeKTpUYECKUM TOK"

159

O06o01menue u cucTreMaTu3anus
3HaHUM 110 TeMe "TOKM B pa3IMuHbIX
cpenax"

160

O0001Ie e U cucTEMaTU3aLUs
3HaHUH 110 TeMe "MaruurtHoe mnoJje"

161

O0o01enue 1 cucTreMaTU3anus
3HaHUH 10 TeMe "DIeKTPOMarHUTHas
UHAYKIUA"

162

O0001IeHrEe U cUCTEMATU3aLUs
3HAHUU 110 TeMe "MexXaHnueCKUeE
Koeoauus"

163

O00011IeHE U CUCTEMATHU3ALIMS
3HaHMUU 110 TeMe "DIeKTpOMarHUTHbIE
KoieOanus"

164

O0001Ie e U cUcTEMaTU3aLUs
3HaHUHU 110 TeMe "MexaHnuecKkue u
3JIEKTPOMarHuTHbIE BOJIHBI"

165

O06001enne U cucTeEMaTU3aLUs
3HaHui mo teme "Ontuka"

166

O0001IeHrEe U CUCTEMATU3ALU
saaHui mo reMe "OcHossl CTO"




O0001IIEHNE ¥ CUCTEMATH3AIAA

167 3HaHu# 1o Teme "KoprmyckyisipHo- 1
BOJIHOBOM Ayanu3m"

168 O06o001IeHe U CHCTEMaTH3AITHS 1
3HaHui 1Mo teme "duszuka aroma"
O06001IeHE U CHCTEMATH3AIIHS

169 3HAHUH 110 TeMe "DPHU3HMKa aTOMHOIO 1
A1pa U 2IEMEHTapHbIX YacTul"
O0001Ie e U cucTEMaTU3aLUs

170 3HAHHUM 1O TeMe "DIIeMEHThI 1
acTpoduzuku"

OBULIEE KOJIMYECTBO YACOB I10 170 16

ITPOTPAMME







YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» ®usnka, 10 kmace/ KacesnoB B.A., O0111ecTBO ¢ OrpaHuYeHHOMN
OTBETCTBEHHOCTHIO «[PODA»; AkiinonepHoe o61iectBo «M3narenbeTBo
«IIpocBenieHne»

» ®usnka, 11 kmace/ Kacesnos B.A., O01mecTBO ¢ OrpaHuYeHHON
oTBETCTBEHHOCTHIO «[[PODAY; Akunoneproe obiectBo «M3narenscTBo

((HpOCBGHICHI/Ie»

METOAUYECKHUE MATEPUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU
HUHTEPHET

bubmoteka IOK https://m.edsoo.ru






