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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero obmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TOJIOKEHHM W TpeOOBaHUU K pe3yJbTaTaM OCBOCHHUS
OCHOBHOM o0Opa3oBareiabHON mnporpammel, npeactaBieHHbix B I'OC COO, a
Takke ¢ ydétoM (enepanbHON pabodeit mporpaMmbl BoctuTaHus W Konmenun
npenojiaBanus yueObnoro npenmera «dusuka» B 00pa3zoBaTEIbHBIX OPraHU3AIUAX
Poccuiickoit ~ ®denepanuu,  peaqu3ylOIIMX  OCHOBHBIE  00pa3oBaTelIbHBIC
IPOTrPaMMBL.

[Tporpamma no ¢u3uke onpeaenser 00s3aTeIbHOE TPEIMETHOE COACPKAHHE,
YCTaHAaBIMBAET PEKOMEHIYEMYIO MOCIEI0BATEIbHOCTh U3YUYECHHSI TEM U PA3LEIIOB
y4eOHOro mpeaMera ¢ y4€TOM MEXKMPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3EH,
JOTUKM y4eOHOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEH OO0y4aroUIUXCS.
[Iporpamma mno ¢Qusuke MAa€T OpeacTaBIECHUE O LENAX, COJEpKaHUM, OOmen
CTpaTeruu OOy4YeHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CpPEICTBAMHU
yuebHoro npeamera «duznka» Ha yriayOoJIEHHOM YPOBHE.

N3yyenue kypca Guzukud yriayOJaEHHOTO YpPOBHS IO3BOJISET pPEaM30BaTh
3a/layu MPOPECCUOHAILHON OpPHEHTAIIMK, HAIIPABJICHO HA CO3/IaHHUE YCIOBUHU IS
MPOSIBJICHUSI CBOMX HHTEIJIEKTYaJIbHBIX M TBOPUYECKUX CHOCOOHOCTEH KaXKJbIM
OoOy4Jarommmcsi, KOTOpble HEOOXOAUMBI I MPOJOJKEHHs 00pa3oBaHUs B
OopraHu3anusx NpodecCUOHATBLHOTO O00pa3oBaHus MO Pa3TUYHBIM  (DU3UKO-
TEXHUYECKUM U WHKEHEPHBIM CHEIUATIBbHOCTSIM.

B mnporpamme mo (Qusnke ONpEnensioTcs IUIAHUPYEMBIE Pe3yJIbTaThl
OCBOEHUS Kypca (PU3MKU Ha YPOBHE CPEIHET0 OOIIEro o0pa3oBaHusl: JIUUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOnéHHoM  ypoBHe). HayuHno-
METO/IOJIOTUYECKON OCHOBOW [l pa3pabOTKu TpeOOBaHUI K JTUYHOCTHBIM,
METanpeMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYarOIINXCS, OCBOMBIIHMX
nporpamMMmy 1o (U3MKE Ha YpPOBHE cCpeaHero oOmiero oOpa3oBaHHs Ha
yIrayOJnE€HHOM YPOBHE, SIBJSIETCS CUCTEMHO-/IESITEIbHOCTHBIN MOIXO/.

[Iporpamma 1o Gpu3MKe BKIIOYAET:

IUIAaHUPYEMBbIE pe3yJIbTaThl OCBOCHMSI Kypca (PU3UKKM Ha YyriayOiaEéHHOM
YPOBHE, B TOM YHCJIE€ TIPEAMETHBIC PE3YJIbTATHI IO T0/1aM 00YUYEHUS;

cojiepkaHue yueOHoro npeamMera « Pusukay 1o rojiamMm o0y4eHusl.

[Iporpamma 1o ¢u3UKEe HMEET NPUMEPHBIM XapakTep M MOXKET ObITh
WCITIOJI30BaHA YUUTEISAMU (DU3UKHU JUTSI COCTABIICHUS CBOUX Pab0OYMX TPOTPaMM.

[Iporpamma mo ¢u3rKe HEe CKOBBIBAET TBOPUECKYIO MHHUIIMATHBY yUUTEIEH U
NPEAOCTAaBISICT BO3MOKHOCTH ISl pealiv3alldd  Pa3JIMYHbIX METOAMYECKUX
MOJAXO/OB K TMpernojiaBaHuio (pU3MKM Ha YIIIyOJIEHHOM YPOBHE NpPH YCIOBUU
cOoXpaHeHus 00s3aTENbHOM YaCTH COJIep KaHUs Kypca.



®dusuka Kak Hayka O HamOojee OOIIMX 3aKOHAX MPHUPOAbI, BHICTYMas B
KayecTBE y4eOHOTO MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHuU 00 okpyxkatoieM mupe. LLIkonbHbI Kype HU3HKH — cCHCTEMOOOpa3yoIuii
JUTSl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIBbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUW, HW3y4aeMbIX XHUMHEH, OHOJOTHEH,
busndeckoir reorpadueir u actpoHommen. Mcmonp3oBaHME W AKTHUBHOE
npUMEHEHUEe (U3MYECKUX 3HAHUN ONPENEIWIO XapakTep U OypHOE pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIy4YEHUs HOBBIX MAaTepUajOB C 3aJlaHHbIMU CBOWCTBaMHU. M3ydyeHue
(GU3MKK BHOCUT OCHOBHOM BKIaJ B (OPMHPOBAHHUE E€CTECTBEHHO-HAYYHOU
KapTHUHBI MUpa oOydaromierocs, B (OpMHUpPOBaHHE YMEHHN MPUMEHSITh HAYUHBIN
METO/1 IO3HAHMSI IPY BBIITOJIHEHUH UMH Y4€OHBIX HCCIIEOBAaHUM.

B ocHOBY Kypca (pu3HUKHN Ha ypOBHE CpPEHETO 00IIEero 00pa30BaHus MOJI0KEH
PSI UAEH, KOTOPBIE MOKHO pacCMaTpHUBaTh KaK MPUHLUIIBI €70 IOCTPOECHHUS.

Hoea uenocmnocmu. B COOTBETCTBHUH C HEM KypC SBISIETCS JIOTHYECKHU
3aBEPIIEHHBIM, OH COJIEP)KUT MaTepuai U3 BCEX Pa3lesioB (PU3UKH, BKIIOYAET KaK
BOIIPOCHI KJTACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B CcOOTBETCTBUU C HEW Marepuan Kypca (DU3UKH
o0beIMHEH BOKpPYr (Qu3nyeckux Teopuil. Benymum B Kypce sBiseTcs
(dbopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEIIECTBE W
noJie.

Hoea zymanumapusayuu. BEE peannsanys NPeaIoyiaracT HCIOJIb30BAHKE
TYMaHUTapHOTO TOTEHIHMana (U3MUECKON HAayKH, OCMBICIICHHUE CBSI3M Pa3BUTHUS
¢u3ukn ¢ pa3BuUTHEM OOLIECTBa, a TaKkKe C MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TPOOIeMamu.

Hoea npuknaonon nanpasiennocmu. Kypc usuku yriry0iaEHHOTO ypOBHS
IIPEAINOoaraeT 3HaKOMCTBO € IIMPOKUM KPYIOM TEXHHUYECKHX U TEXHOJOTMYECKHUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. [Ipu 3TOoM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTaBICHU M COBPEMEHHBIE TEXHUYECKHUE YCTPOMCTBA, U
TE€XHOJIOTHH.

Hoea j3xonocuzayuu peanusyercss MNOCPEACTBOM BBEIACHUS JJIEMEHTOB
COJEpKaHUs, TMOCBSIIEHHBIX JKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKU M TEXHOJIOTHUH, a Takxke OOCYKICHUS
po0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€30M1acCHOCTH.

OcBoeHMe cofiepKaHus MIPOTPaMMbI TI0 (PU3HKE JOJHKHO OBITH MTOCTPOCHO Ha
IOPUHLIKIAX CUCTEMHO-IEATEIbHOCTHOrO noaxonaa. g pusuku peanuzanus 3THX
NPUHLIUIIOB 0a3UpyeTcsl Ha MCIOIb30BAHUM CAMOCTOSITEILHOTO SKCIIEPUMEHTa Kak
MOCTOSTHHO JIeHCTBYyIOIIero Qaxkropa yuyeOHOro mpouecca. s yriayOn€HHOTO
YPOBHSI — 3TO CHCTEMa CAMOCTOSITEIBHOTO YYEHHYECKOTO HSKCIEPUMEHTA,



BKJIFOYAIOMIETO (PPOHTAIBHBIE YUYCHUUYECKHE ONBITHI TMPU H3YYCHHH HOBOTO
MaTepuana, JabopaTtopHbie paboOThl U pabOTHI MpakTUKyMa. [Ipu 3TOM BO3MOKHBI
JBa crocoba peanu3zanudd (PU3NYECKOTO0 TpakTHKyma. B mepBom ciydae
MPaKTUKyM MpoBoAUTCs 100 B KoHie 10 m 11 kimaccoB, 1ub0 mocie mepBoro u
BTOPOr0 TOJIYTOJUH B KaXJIOM M3 3THX KjaccoB. BTopoit cmoco60 — 3To
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIAOOpAaTOPHBIX paboOT, KOTOpHIE
MPOBOAATCSA B Mpoliecce uzyudeHus paszaena (temsl). Ilpu stom monm paboramu
MPaKTUKyMa TTOHUMAETCsl CaMOCTOSITEIbHOE UCCIIEI0BAHUE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOr0, 0000IIEHHOTO BU/a O€3 MOIIAaroBO MHCTPYKIIUU.

B nmporpamme 1mo (@usMke cHUCTeMa YYEHHUYECKOrOo HKCIIEPUMEHTA,
7a00paTOPHBIX PabOT M MpPaKTUKyMa MpeACTaBlieHa €AUHBIM IepeuHeM. Bbioop
TEMAaTUKU JJISI 3TUX BUJIOB YUYEHHUYECKUX MPAKTUYECKUX Pa0OT OCYIIECTBISETCA
y4aCTHUKaMHU 00pa30BaTEIBHOTO MPoIlecca UCXO/I1 U3 OCOOEHHOCTEH TOYPOUHOTO
IUTAHUPOBAHUST W OCHaleHusi KabuHeta Qusuku. [Ipu sTomM obecneunBaeTcs
OBJaJIcHUE OOYyYarOUIMMHUCS YMEHHUSIMU MPOBOJUTH TNPSIMBIE UM KOCBEHHBIE
U3MEPEHUS, UCCIEIOBAHUS 3aBUCUMOCTEM (PU3MYECKUX BEJIMYUH M TOCTAHOBKY
OTIBITOB T10 MPOBEPKE MPEIJIOKEHHBIX TUIIOTE3.

bonbiioe BHUMaHUE yHENSETCA PEHICHUIO PAcYETHBIX U KAaueCTBEHHBIX
3anay. [Ipu 3TOM A1 pacd€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7add C SIBHO
3aIaHHOM W HESIBHO 3aJIaHHOM (DU3UUYECKON MOJEIbIO, TTO3BOJISIONINE MPUMEHSIThH
M3YUYCHHbIC 3aKOHBl M 3aKOHOMEPHOCTH KaK W3 OJHOTO paszliesia Kypca, TaKk U
WHTErpUpys MPUMEHEHHUE 3HAHUM U3 pa3HbIX pa3ienioB. [[s KauyecTBEHHBIX 3aj1a4y
MPUOPUTETOM SBJISIFOTCSL 3aJjaHUsi Ha OOBSICHEHHE/NpeICcKa3aHue IPOTEeKaHUs
bu3nYecKuX SBICHUN U MPOIIECCOB B OKPYKAIOIIEH KU3HH, TpeOYOIIHe BbIOOpa
(bu3nYeCcKo MOJIENU sl CUTyalluy MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepHalibHO-
TEXHUYECKOMY OOECIICUCHHUIO Y4eOHOTO IpoIiecca Kypc (PU3MKH YIIIyOJEHHOTO
YPOBHSI Ha YPOBHE CPETHEr0 O0IIero 00pa3oBaHus JOJKEH U3Y4YaThCs B YCIOBUSX
npeaMeTHoro kabuHera. B kabuHere (U3UMKM JOKHO OBITh HEOOXOIUMOE
nabopatopHoe 00OpyAOBaHUE [JIs BBIMOJHEHUS YKa3aHHBIX B MporpamMme 1o
(bu3MKEe YYEHUYECKUX ONBITOB, JIADOPATOPHBIX pabOT M pabOT MpakTHKyma, a
TaK)Xe IEMOHCTPAIIMOHHOE 000pYAOBaHHE.

JlemoHCTpanmonHoe oOopyaoBaHue (HOPMHUPYETCS B COOTBETCTBHHM C
NPUHIUIIOM MUHUMAJIBHOM JOCTATOYHOCTH W  OOECIEeUUBAET IOCTAHOBKY
MEePEUYUCICHHbIX B TMporpaMme 1o (U3UKE KIIOYEBBIX JIEMOHCTpALMN st
UCCJICIOBAHMSI  M3yYaeMbIX  SIBICHUW W  MPOIECCOB, OMIUPUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX TPUMECHCHU.

JlaGopaTopHoe 00OpynOBaHHE MJII YYCHUYECKHX TMPAKTHYECKUX padboT
dbopmupyeTcsi B BHJIE TEMAaTHUYECKUX KOMIUJIEKTOB W OOECleunBaeTCs B pacuére



OJTHOTO KOMIUJIEKTa Ha JBYX OOydJarommxcs. TeMaTh4ecKne KOMIUICKTHI
7a00paTOPHOTO O00OPYMOBAaHMS JOJKHBI OBITh TIOCTPOCHBI HA KOMILIEKCHOM
WCITOJIP30BAaHUU AQHAJIOTOBBIX M IU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JTaOOpATOPUH.

OCHOBHBIMHU TEJIAMH U3y4eHUS PU3UKHU B 00IIEM 00pa30BAHUU SIBJISIFOTCS:

dbopMHpOBaHUEe WHTEpPEcCa € CTPEMJICHUS OOYYarOMMXCs K HaydHOMY
W3YYECHHUIO TPUPOJBI, PaA3BUTUE WX HMHTEIUIEKTyaIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAYyYHOM METOJIe MO3HaHUS U (HOpPMHpPOBAHUE
UCCJIEI0BATENHECKOTO OTHOIICHUSI K OKPYKAIOIIUM SIBICHUSIM;

dbopMHpOBaHUE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3yYeHUS OCHOB
CTpOEHUS MaTepuu U PyHIaMEHTAIBHBIX 3aKOHOB (DM3HKU;

dbopMHpoBaHE YMEHUM OOBSICHATD SIBJICHUS C UCTIOIb30BaHUEM (DU3UUECKUX
3HAHUW U HayYHBIX JOKa3aTEIbCTB;

dbopMupoBaHUE TPEACTABICHUN O poiau (U3MKU JJISI Pa3BUTHUS JAPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  MPEACTABICHUH O BO3MOXHBIX  cdepax  Oyayumiei
npoecCUOHANbHON  JESATENBHOCTH, CBSI3aHHBIX C (DU3HMKOM, TMOJArOTOBKA K
JanbHeeMy 00y4eHHUI0 B 5TOM HalPaBJICHHH.

JlocTikeHHne 3TUX Ielied 00ecreunBaeTCsl PElICHUEM CIEAYIOINX 3a/1ay B
npoIliecce u3yueHus Kypca GU3uKi Ha YPOBHE CPETHETO OOIIEero 00pa3oBaHus:

MpUOOPETEHNE CUCTEMBI 3HAaHUN 00 00IIUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKJIIOYAsS  MEXaHUKY,  MOJEKYJSpHYIO  (U3uKy,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U SJIEMEHTHI aCTPO(PU3UKHY;

dbopMupOBaHUE YMEHUM MTPUMEHSITh TEOPETUUECKUE 3HAHUS JIJIs1 OOBICHEHUS
(bu3nYeCKUX SBICHUNW B MPUPOJAE M ISl NMPUHATHUS TPAKTUUECKUX PEHICHUU B
MMOBCEIHEBHOM YKU3HH;

OCBOCHHME CIIOCOOOB PpEIICHUS] PA3IUYHBIX 3a7a4 C SBHO 3aJaHHOU
bu3nuecKkoil MOJEINbI0, 3a/ad, MOAPA3yMEBAIOIINX CAMOCTOSITENBHOE CO3JaHHe
dbu3nyeckoil MojeNd, aJleKBaTHOW YCIOBUSIM 3aJlaud, B TOM YHCJE 3ajad
WHXXEHEPHOT0 XapaKTepa,

NOHMMaHuEe (U3NUYECKUX OCHOB M TMPHUHIIUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTMYECKHUX MPOLECCOB, X BIUSHUS HA OKPYKAIOIIYIO CPEIY;

OBJIaJICHUE METOJIaMH CaMOCTOSATEIIBHOTO IIJIAHUPOBAHUS W TPOBEACHUS
GbU3MYECKUX JKCIEPUMEHTOB, aHaJIM3a W HUHTEpHperanuu HHpopmMaluuy,
ONpeIeNICHNs TOCTOBEPHOCTH MOJTYYEHHOTO PE3YIIbTATa;

CO3/IaHUE YCJIOBHUM IS PA3BUTUS YMEHUW NPOECKTHO-UCCIEA0BATEIBCKOM,
TBOPUYECKOU JIESITETbHOCTH;



pa3BuTHE WHTEpeca K chepam mpodeCcCHOHATBHON NESITEIbHOCTH, CBSI3aHHON
¢ pU3UKOM.

B cootBerctBun ¢ TpeboBanmsimu PI'OC COO yrmyOnéHHBIA YpOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Pusznka» Ha YpOBHE CpEIHEr0o OOIIEro
oOpa3oBaHusl BBIOMpaeTCs OOYyYalOUMUCA, [UIAHUPYIOIMUMH MPOAOJIKEHUE
00pa30BaHMsI M0 CIEHHUATBLHOCTAM (PU3UKO-TEXHHUECKOTO PO,

Ha uzyuenue ¢usuku (yriayOn€HHBIN ypoBEHb) Ha YPOBHE CPETHETO OOIEro
obpazoBanus orBoautcs 340 gacos: B 10 kimacce — 170 gacoB (5 4acoB B HEJENIO),
B 11 kmacce — 170 gacoB (5 yacoB B HEJIEIIIO).

[Ipennaraempiii B mporpamMmme 10 (QU3MKE TMepedeHb JIabOpaTOPHBIX M
IPAKTHUECKUX pabOT SBISAETCA PEKOMEHIOBAHHBIM, YUWTENb JElaeT BBIOOP
IPOBEJCHUS J1a0OpAaTOPHBIX PAOOT M ONBITOB C YYETOM WHIWBUIYaTbHBIX
0COOEHHOCTEM 00yUarOIIUXCSl.



COJEPXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. Hayunblii MeTO NO3HAHUS PUPOBI.

dusuka — (yHIaMeHTanbHas Hayka o mpupoje. HayuHslii MeTO MO3HAHUS U METOMBI UCCIIECIOBAHUS (PU3NIECKUX
SIBJICHUM.

DKCIEPUMEHT U TEOPHS B IIpoLiecce MO3HaHus npupoasl. Habmoaenue u skcriepuMenT B (pu3uke.

CrniocoObl u3mMepenus: (GU3NIECKUX BETUYUH (aHAJIOTOBBbIC W ITUGPOBBIE U3MEPUTEIbHBIE MPUOOPHI, KOMITBIOTEPHbIE
JATYUKOBBIE CUCTEMBI).

[TorpemHocTy U3MEpEeHU PU3NYECKUX BETUYHH (a0COIIOTHAS U OTHOCUTENbHAS).

MonenupoBanue (pU3NYECKUX ABJICHHUIA U MPOLECCOB (MaTepHalibHasg TOYKa, a0COJIOTHO TBEPJOE TENO, UJI€abHas
KUJKOCTh, UJICANIbHBIN T'a3, TOUCUHBIN 3apsa). ['unore3a. usznueckuil 3aK0H, rpaHULbl €ro NpuMeHUMOCTH. Pusnyeckas
TEOPHSL.

Ponp u mecto pusuku B hopMHUpOBAHWM COBPEMEHHON HAYyYHON KapTHHBI MHUpA, B MPAKTUYECKON ACSATEIHHOCTU
JIIOJIEH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMUKyMm.

W3mepenne cuibl TOKa U HAMNPSOKEHUS B IEMH TOCTOSHHOTO TOKa MPU TMOMOIIM AHAJIOTOBBIX M IU(POBBIX
U3MEPUTETHLHBIX TPUOOPOB.

3HakoMcTBO ¢ 1u(ppoBoil madopatopueld no ¢uszuke. Ilpumepsl nu3MepeHuss PU3NYECKUX BEIUYUH IPHU MOMOIIU
KOMITBIOTEPHBIX TaTYUKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanudeckoe BHKeHHE. OTHOCUTENBHOCTh MEXaHUYECKOT 0 ABMKeHUA. Cucrema oTcueTa.

[Ipsimas u oOpaTHas 3a/1a4yl MEXAHUKHU.

Panuyc-BekTop MarepuaabHOM TOUKHU, €ro MPOEKIMU Ha OCHU CUCTEMBI KoopauHaT. Tpaekropusi.



[lepemerieHre, CKOPOCTh (CpeIHSs CKOPOCTh, MTHOBEHHAs CKOPOCTb) M YCKOPEHHE MAaTepUAIIbHOM TOYKH, HX
MIPOCKIIMM Ha OCH CHUCTEMBbI KoopauHaT. CloKeHUe epeMEIICHUM U CIIOKEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJMHEHHOE JBM)KEHHE. 3aBUCUMOCTh KOOPJHUHAT, CKOPOCTH, YCKOPEHUS U
yTH MAaTepUaTLHON TOYKHA OT BPEMEHH M UX TpaduKu.

CBobOogHOE mMajeHue. YCKOpeHHe CBOOOTHOrO majeHus. J[BrkeHue Tena, OpOIIEHHOTO MOJ YIiOM K TOPH30HTY.
3aBUCHUMOCTbH KOOPJAUHAT, CKOPOCTH M YCKOPEHHSI MaTepUaIbHOM TOYKHA OT BPEMEHH U X rpadUKH.

KpuBonuneitHoe nBuxkeHue. /[BrkeHHE MaTepUabHOW TOYKH IO OKPY)XKHOCTU. YTJIOBask M JUHEHHAsh CKOPOCTb.
[lepuon u wyacrora oOpamieHus. LleHTpocTpeMurenbHoe (HOpMalbHOE), KacaTeldbHOE (TAHTCHIIMAIBbHOE) M TOJHOE
YCKOPEHUE MaTEPUAIIbHON TOUYKHU.

TexHudeckue yCTpOMCTBA W TEXHOJOTWYECKHE TMPOIECCHI: CIMIOMETpP, [BIKCHHWE CHAPSIOB, IICTHBIC,
niecTepéHYaThie U pEMEHHBIE MepeIaun, CKOPOCTHBIC JTUQTHI.

Jlemoncmpayuu.

Monenb cucTeMbl 0TCYETa, HILTIOCTPAIUS KHHEMATHICCKUX XapaKTePUCTHK JBIKEHU.

CnocoObI ucclie10BaHNs IBKEHUN.

WnnmrocTpanust npeaenbHoro nepexo/ia i N3BMepeHne MrHOBEHHOM CKOPOCTH.

[IpeoOpazoBanne NBMKEHUN ¢ MCIIOJIB30BAHUEM MEXaHU3MOB.

[Tanenue Ten B BO3AyXE U B pa3pe’KEHHOM IIPOCTPAHCTRBE.

HabGnronenue nBmkeHus Tena, OpOIICHHOTO MO YIJIOM K TOPU30HTY ¥ TOPU30HTAIBHO.

HampaBnenue CkopoCcTH TIPH IBYKCHHUH 110 OKPYKHOCTH.

[IpeoOpazoBanue yrioBOil CKOPOCTH B PEAYKTOPE.

CpaBHeHUE MyTel, TPAaeKTOPUH, CKOPOCTEH ABUKEHUS OJTHOTO U TOTO K€ TeJla B pa3HBIX CUCTEMAX OTCUYETA.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, RPAKMUKYM.

W3yueHne HepaBHOMEPHOTO JBHMIKEHUS C IEBbI0 OTIPEICIICHUS MTHOBEHHOW CKOPOCTH.

H3mepenne yCKOpEHUS TIPH MPSMOIMHEHHOM paBHOYCKOPEHHOM JIBHYKSHUH 110 HAKJIOHHOM TIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IIyTH OT BPEMEHH MPU PAaBHOYCKOPEHHOM JBUKCHUH.

H3mepenne yckopeHusi CBOOOTHOTO MaieHHs (PEKOMEHI0BAHO MCTIOIB30BaHKE IUPPOBOM J1a00paTOPHH).



N3yyeHnue ABMKEHHUS Tella, OpOIIEHHOTO TOPU30HTANbHO. [IpoBepka TruUMoTe3pl O MPSIMONM MPOMOPIIMOHATILHON
3aBUCHUMOCTH MEXIY aJbHOCTHIO MOJIETA U HAYAJIIBHOM CKOPOCTBIO TENA.

N3ydeHne NBUKEHUS Tella 0 OKPY>KHOCTH C HOCTOSIHHOM MO MOJIYJIFO CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH Teprojia 0OpallieHs KOHUYECKOTr0 MasgTHUKA OT €ro MapaMmeTpoB.

Tema 2. /lunamuxa.

ITepBbiii  3axkoH HproTroHa. HMHepumanmbHbie cucteMbl oTcu€ra. [IpuHomMm oTHOcuTeNnbHOCTH [ 'anmmies.
Heuneprmanbubie cucteMbl oTcuéra (onpeaesieHue, puMephl).

Macca tena. Cuna. [IpuHIun cynepno3unnu Cuil.

Bropoit 3akoH HproTOoHa 111 MaTepuanbHOM TOUYKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUaAIbHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUSA. DKBUBAJIECHTHOCTh IPABUTAIMOHHON U MHEPTHOM MacCHI.

Cuna TsokecTd. 3aBUCMMOCTH YCKOPEHHSI CBOOOJIHOTO TMAaJ€HUS OT BBICOTHI HAJl MOBEPXHOCTHIO TUIAHETHI M OT
reorpauyeckoi MHUpoThL. JIBuKeHNE HEOECHBIX TEJl U MX CIyTHUKOB. 3akoHbl Keruepa. [lepBas kocMuyeckasi CKOpOCTb.

Cwuia ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, nBmxyierocs ¢ yCKOpEHHEM.

Cuna tpenusi. Cyxoe Tpenue. Cuiia TpeHHUS CKOJBKEHHS M cuiia TpeHus nokos. Koaddumment tpenus. Cuia
COITPOTHUBIIEHUS NPU ABUKECHUU TEJIA B KUIKOCTH WJIU ras3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO ABUKECHUS.

Hasnenue. I'ugpocrarudeckoe nasienue. Cuna Apxumesna.

TexHr4eckre yCTpOMCTBa U TEXHOJIOTHYECKUE MTPOLECCHI: MOAMIMNITHUKA, IBUKEHUE NCKYCCTBEHHBIX CITYTHUKOB.

Hemoncmpauuu.

Hab6nronenue nBmkeHus TNl B MHEPIIUATBHBIX U HEMHEPIIMAIBHBIX CHCTEMaX OTCUETa.

[TpyHLIMIT OTHOCUTENBHOCTH.

Kauenne nByX HUIMHIPOB WM IIAPOB PA3HOW MACChl C OAUHAKOBBIM YCKOPEHHEM OTHOCUTEIIbHO HEWHEPIMATbHOU
CHUCTEMBbI OTCYETA.

CpaBHEHHME PABHOJCHUCTBYIONIEH MPUIOKEHHBIX K TEIy CUJI C MPOU3BEICHUEM MacChl T€lla HA €r0 YCKOPEHUE B
VHEPLUAJIBHOW CUCTEME OTCUETA.

PaBeHCTBO cHII, BOBHHKAIOIINUX B PE3YJIbTATE B3aUMOIECUCTBUS TEIL.

N3mepenune macc no B3auMOICHCTBUIO.



HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOIBEME U MMA/ICHUH.

[{eHTpoOexKHBIE MEXAHU3MBI.

CpaBHEHHE CUJI TPEHUS MTOKOS, KAUEHUS U CKOJIbKEHUSI.

Yuenuueckuii skcnepumenm, navopamopmsie padomul, npAKMUKYM.

N3mepenne paBHOACHCTBYIONICH CHII ITPU ABMXKEHUH OpycKa MO HaKJIOHHOM TJIOCKOCTH.

[IpoBepka TrUMOTE3bl O HE3aBUCUMOCTH BPEMEHM JBI)KCHHS OpyCka MO HAKJIOHHOW IIJIOCKOCTH Ha 3aJIaHHOE
pacCTOSHUE OT €0 MACCHI.

HccnenoBanre 3aBUCUMOCTH CUJT YIPYTOCTH, BOSHUKAIOIIMUX B MIPYKUHE U PE3UHOBOM 00pasle, OT UX JAePOpMalnH.

N3yyeHnue nBUKEHUSI CUCTEMBI TEJl, CBA3aHHBIX HUTHIO, IEPEKUHYTON Yepe3 JErKuil OJI0K.

N3mepenne ko3¢ duienTa TpeHus Mo BeJIn4nHe YIiioBoro kodddunnenra 3aBucumoctu Fr,(N).

HccnenoBanue IBrkeHHs Opycka MO0 HAKJIOHHOM TNIOCKOCTH € IEPEMEHHBIM KOY(DPUITUEHTOM TPEHUSI.

W3ydeHne NBUKEHUsS TPy3a HAa BAJLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AbcomotHo TBEpAoe Teno. IlocTymarenbHOEe UM BpallaTeNbHOE JBHXKEHUE TBEPAOro Teiaa. MOMEHT CHIIbI
OTHOCHUTENBHO OcH BpatieHus. [1nedo cuibl. CrioxkeHue Cuil, TPUIOKEHHBIX K TBEpAOMY Teny. LIeHTp Tshkectu Tena.

VYcnoBus paBHOBECHs TBEPAOTO TeEIIA.

YcroiunBoe, HeyCcTOHYnBOE, O€3pa3IMuHOe PABHOBECHE.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLIECCHI: KPOHIUTEMH, CTPOUTEIBHBIM KpaH, peIIETYaThie
KOHCTPYKIIMH.

Hemoncmpayuu.

YcnoBust paBHOBECHS.

Bunel paBHOBecHs.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, nPAKMuUKyMm.

HccenenoBanne ycioBUM paBHOBECHS TBEPAOTO TEJA, UMEIOLIETO OCh BPAIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacUYET CHJT YIPYTOCTH.

N3ydeHne ycTOMYMBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb OTIOPBHI.



Tema 4. 3akonwl coxpanenus 6 mexaHuke.

Nmnynbc maTepuaibHOM TOUKH, CHUCTEMbI MaTEpUANIbHBIX TO4YeK. L[eHTp Macc cUCTeMbl MaTepUaIbHBIX TOYEK.
Teopema o IBUKEHUU LIEHTPA MacC.

NmMnynbC CHITBI 1 UN3MEHEHHUE UMITYJIbCA TENA.

3aKOH COXpaHEHUs] UMITYJIbCA.

PeakTuBHOE IBUKECHUE.

MomeHT uMnysbca MaTeprualibHOM TOUKHU. [IpeicTaBieHre 0 COXpaHEHU MOMEHTA UMITYJIbCA B IEHTPAIBHBIX ITOJIAX.

Pabota cumnbel Ha MajIoM M Ha KOHEYHOM TepeMelieHnu. I'paduueckoe npeacTaBieHue padoThl CUITBI.

MOIIHOCTH CHUJIBL.

Kunernueckass sHeprus MaTepHalbHOM TOYKM. TeopemMa 00 M3MEHEHUMM KHHETHYECKON SHEPruy MaTepuaibHOU
TOYKH.

[ToreHIManbHBIE W HENOTEHUHWAJIbHBIE CUJbl. [loTeHnuanbHas HsHeprus. I[loTeHnUaNbHAS SHEPrUst yHIpyro
nedopMupoBaHHO TpykuHbL. [loTeHIManbHAsT SHEPrusi Tejia B OJHOPOJHOM TpaBUTAllMOHHOM ToJie. IloTeHuanbHas
SHEPrus TeJjia B TPaBUTALMOHHOM I0JIe OJHOPOIHOTO 11apa (BHYTpH U BHE 11apa). Bropas kocMuueckas CKkopocTh. TpeThst
KOCMHYECKasi CKOPOCTb.

CBs13b pabOTBHl HEMOTCHIIMAIBHBIX CHJI ¢ M3MEHEHHEM MEXaHHUYECKOM SHEPrMU CHCTEMBbI Teld. 3aKOH COXpaHCHHS
MEXaHUYECKON SHEPTUM.

Ynpyrue u Heynpyrue CTOJIKHOBEHMUS.

Ypasuenue bepHyium 11 uaeanbHON JXKUAKOCTH KAK CIIEICTBAE 3aKOHA COXPAHECHUSI MEXAHUYECKON SHEPTHUH.

TexHn4eckre yCTpOMCTBA U TEXHOJIOTUYECKHE MPOLIECCHI: IBUKEHUE PAKET, BOJOMET, KONED, MPYKUHHBIN IMUCTOJIET,
TUPOCKOII, (PUTYpHOE KaTaHWEe Ha KOHbKAaX.

Hemoncmpauuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBH)KCHHUE.

N3mepeHne MOIITHOCTH CHJTBI.

M3MeHeHne 2HEPTUH TeJla PYU COBEPIISHUH PaOOThI.



B3anmHbie npeBpalieHus KHHETUYECKOW U MOTEHIMAIBHON SHEPTUN MPU AEHCTBUM HA TEJIO CUJIbI TSHKECTU U CHUJIBI
YIOPYTOCTH.

CoxpaHeHue SHEepPTUU MPU CBOOOTHOM MaICHUH.

Yuenuueckuii skcnepumenm, nadopamopnsie padomul, npAKMUKYM.

N3mepeHne nMiyJiibea Teia o TOpMO3HOMY ITYTH.

N3mepenne cuitbl TSI, CKOPOCTA MOJACIIH IEKTPOMOOHMIISI 1 MOUTHOCTH CHUJIBI TSTH.

CpaBHEHUE U3MEHEHHS UMITYJIbCA TEIA C UMITYJILCOM CHJIBI.

HccnenoBanne COXpaHEHUs] UMITYJIbCA IIPU YIPYTOM B3aUMOJICHCTBUMU.

N3MepeHne KHHETUYECKON YHEPTUU TEJIa 0 TOPMO3HOMY ITYTH.

CpaBHeHHE U3MEHEHHS TOTEHIIMAILHON SHEPTUU MIPY>KUHBI C PA0OTOM CHUIIBI TPEHUS.

Omnpenenenue pabOThI CUITBI TPEHUS TIPU IBHXKEHUH TeJla TI0 HAKJIOHHOM IMIIOCKOCTH.

Paznen 3. MosekyasipHas pu3uKa 1 TEPMOAUHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOI meopul.

OCHOBHBIE MOJOXEHUSI MOJIEKYyJsipHO-KuHeTnYeckod Tteopuu (MKT), ux ombeitHoe oOocHoBanue. uddysus.
bpoyHoBCKkO€ nBMKEHHE. XapakTep JBWKECHUS M B3aUMOJCHCTBHS YaCTHI[ BEIIECTBA. MOJEIM CTPOEHUS Ta30B,
KUIKOCTEH U TBEPIBIX Tel M OOBSCHEHHWE CBOWMCTB BEIIECTBA HA OCHOBE ATHUX Mojeneil. Macca u pa3Mepbl MOJEKYI
(atomoB). KonnuectBo BemectBa. [locrossHHass ABoraapo.

TemnnoBoe paBHOBecue. TemnepaTypa u ciocoOwl e€ nuzmepenus. [llkana temmnepatyp Llenbcusi.

Mogens uaeanbHOro rasa B MOJEKYJSIPHO-KMHETUYECKOW TEOPUU: YaCTUIBI Ta3a JIBWXKYTCS XAOTUYECKH U HE
B3aUMOJIEUCTBYIOT IPYT C IPYrOM.

["a3oBeie 3akoHBl. YpaBHeHue MenaeneeBa—Kmaneiipona. AOcomroTHas TemriepaTypa (IIKajla TeMIeparyp
KenbBuna). 3akon Jlanerona. M3ompoliecchl B MealbHOM Tra3e C MOCTOSHHBIM KOJMYECTBOM BellecTBa. ['paduueckoe
IPe/ICTaBIIEHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, 300apa.

CBsA3b MEXIYy MABJICHHEM M CPEIHEH KMHETUYECKOM SHEPrueil MOCTYyNaTeIbHOTO TEIJIOBOTO ABHXKEHUS MOJICKYII
UJICATILHOTO ra3a (OCHOBHOE YPaBHEHHUE MOJIEKYJISIPHO-KUHETHUYECKON TEOPHUH HICATBHOTO ra3a).

CBsi3pb  a0CONIOTHOW TeMMeparypbl TEPMOJMHAMHYECKOM CHCTEMBI CO CpEIHEW KHHETHYECKON DHepruei
MOCTYNATEIbHOTO TEIUIOBOIO IBMKEHUS €€ YaCTHII.



TexHuueckue ycTpoicTBa U TEXHOJIOTHYECKUE TIPOLIECCHI: TEPMOMETP, OapOMETp, MOJIy4eHIE HAHOMATEPUATIOB.

Jemoncmpayuu.

Mopenu IBUKEHNS YaCTHL] BEIIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buaeoponuk ¢ 3anMchio peaibHOTO OPOYHOBCKOTO JBUKEHUS.

Huddys3ust sKkuaKocTe.

Mogens onsita lltepHa.

[IpuTsKeHNE MOJIEKYIL.

Mopenu KpucTamIn4ecKuX penieTox.

HabGnrogenue u nucciejoBaHue U30IPOLIECCOB.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

HccnenoBanue mpoliecca YCTaHOBJIEHUS TEIUIOBOTO PABHOBECHUSI MPH TEIJIOOOMEHE MEXKIY TOpsYeil W XOJIOAHOU
BO/JIOM.

N3yueHnne n30TepMrUUYeCcKoro mpoiiecca (PeKOMEHI0BaHO UCIIOIb30BaHuEe U(PPOBOIA TabopaTopun).

N3yuenune n30X0pHOro mpoiecca.

N3ydenne nzobapHOTro mpoiiecca.

[IpoBepka ypaBHEHUSI COCTOSTHUS.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmonunamuueckas (Tl) cucrema. 3agaHue BHEIIHUX YCIOBHUM AJII TEPMOJMHAMUYECKON CHCTEMbl. BHenrHue u
BHYTpPEHHHE MapaMeTpbl. [lapameTpsl TEpMOJMHAMUUECKON CUCTEMBI KaK CPEHNE 3HAYCHUS BEJIUUYUH, OMUCHIBAIOIINX €€
COCTOSTHME Ha MHUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hauanmo tepmomamHamuiky. CaMOIPOU3BOJIbHAS pejlakcallus TEPMOJUHAMUYECKOW CHUCTEMBI K TEIJIOBOMY
PaBHOBECHIO.

Mogene uacanbHOro ra3a B TEPMOJMHAMHMKE — CHCTEMa YpaBHEHWH: ypaBHeHHe MennaeneeBa—Kianeiipona u
BBIpAXKEHUE 11 BHYTPEHHEN SHEPIUM. Y CIOBUSA MPUMEHUMOCTU 3TOW MOJIENU: HU3Kasi KOHIIEHTPAIMs YaCTHI], BEICOKUE
TeMnepaTypbl. BeipaxkeHue 1isi BHyTpEHHEW SHEPTrur OJJHOATOMHOTO UAEaIbHOTO ra3a.

KBa3zucratnueckue u HeCTaTHYECKUE MPOLECCHI.



DneMeHTapHasi paboTa B TepMouHaMuKe. Berancnenue padoThl 1o rpaduky mnpoiiecca Ha PV-auarpaMmme.

Temonepegadya kak crnoco0 W3MEHEHUsI BHYTPEHHEH SHEPruM TEPMOJMHAMUYECKOM CHUCTEMBbl 0€3 COBEpILIEHUS
pabotbl. KoHBeKIMs, TEIIONPOBOIHOCTD, U3TyUEHHE.

KommuecTBo TemnoTel. TermmoéMKoCTh Tena. YielbHas U MOJISIpHAS TEIUIOEMKOCTH BELIECTBA. YpaBHeHUE Maliepa.
VYnenpHas TEIUIOTa CropaHusi TOIUIMBa. Pacdér konmwdecTBa TEIUIOTHI mpu Terionepenade. [lonarne o6 amnabaTHOM
IpOIIECCE.

[lepBbIii 3akoH TepMoauHAMHUKU. BHyTpenHss sHeprus. KonmuecTBO TemioThl U paboTa Kak Mepbl U3MEHEHUs
BHYTPEHHEW HEPTUUA TEPMOJNHAMUYECKON CHCTEMBI.

BTopoii 3ak0OH TEpMOJMHAMHUKH JUUIsI PABHOBECHBIX ITPOLECCOB: 4YEpe3 3aJaHHOE PABHOBECHOE COCTOSHHUE
TEPMOJUHAMUYECKON CUCTEMbI MPOXOUT €IMHCTBEHHA ainabara. AOCOIIOTHAs TeMIeparypa.

Bropoii 3akoH TepMOJAMHAMHKHK JJii HEPaBHOBECHBIX IIPOILIECCOB: HEBO3MOXKHO IepefaTh TEIIOTy OT Ooliee
XOJIOJTHOTO Tena K 6osee HarpeTomy 6e3 kommnencanuu (Kinaysuyc). HeoOpaTumMocTh NpUpOIHBIX MPOIIECCOB.

[Tpunnumne! aecTBus TeroBbix MammH. KIT/I.

Maxkcumansnoe 3nauenue KII/I. Hukin Kapho.

DKOJIOTUYECKHE aCNEKThI UCTOIb30BAHUS TEIUIOBBIX ABUTATENEH. TermoBoe 3arpsi3HEHUE OKPYKalolle Cpeibl.

TexHuueckue yCTpOHCTBA M TEXHOJOTUYECKHE TPOLIECCHI: XOJOJIWIBbHUK, KOHIUIIMOHEP, MOHU3EIbHBIA U
KapOIOpaTOPHBIN JBUTATENH, TApOBasi TypOMHA, MOTYYECHUE CBEPXHUZKUX TEMIIEpATyp, YTHIU3AIUS «TEIJIOBBIX» OTXO/0B
C HCMOJIb30BAaHUEM TEIJIOBOTO HAcoca, YTWIM3alUs OHOOPraHWYECKOro TOIUIMBA [IJIi BBIPAOOTKH «TEIUIOBOM» W
3JIEKTPOIHEPTUU.

Hemoncmpayuu.

H3menenue Temneparypsl pu aanadbaTuyecKoM pacIIupeHUN.

Bo3aymHoe orauso.

CpaBHeHME yACTBHBIX TEIUIOEMKOCTEH BEILIECTB.

CniocoObl UI3MEHEHUSI BHYTPEHHEH YHEPTUH.

HccnenoBanne anqnabaTHOTO MpoIiecca.

KomrbroTepHble MOAENHN TEIUIOBBIX JBUTATEIEH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmukym.



N3mepeHnne yaenbHON TEIIIOEMKOCTH.

HccnenoBanue npounecca OCThIBAaHUS BEILIECTBA.

HccnenoBanue aquabaTHOTO Mpoliecca.

N3ydeHne B3aMMOCBS3U SHEPTUU MEKMOJIEKYJIIPHOTO B3aUMOICUCTBUS U TEMIIEPATYPBI KATIEHUS KUIKOCTEH.

Tema 3. Acpecammnbie cocmoanua eéewyecmea. Dazoevie nepexoowl.

[TapooOpazoBanue u koHaeHcauus. MicnapeHue u kuneHue. ¥ genpHas TeIioTa napooopa3oBaHusl.

HacpllieHHbIe M HEHACBILIEHHBIE NTapbl. KauecTBEHHAs 3aBUCMMOCTD IUIOTHOCTH M JIABJICHUSI HACBIICHHOTO I1apa OT
TEMIIEpaTypbl, UX HE3aBUCUMOCTb OT 00BbEMA HACHIIIEHHOTO Napa. 3aBUCUMOCTb TEMIIEpPaTyphl KUIIEHUSI OT JABJICHUS B
AKUIKOCTH.

BnaxHocTs Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIIbHAS BIIAXKHOCTb.

Tépnoe teno. Kpucrammmueckue u aMmopgHble Tena. AHU30TPONHUS CBOMCTB KpucTauioB. llnaBnenue wu
KpUCTAJUIM3aus. Y IenbHas TerioTa miasiaeHus. Cyonumanus.

Hedopmaru TBEporo tena. Pactsokenue u cxxatue. Casur. Moayine FOnra. [pegen ynpyrux nedopmanuii.

TennoBoe pacmIMpeHue KUIKOCTENH U TBEPABIX Tell, 00bEMHOE M JMHEHHOE paclIupeHre. AHTapMOHU3M TEIJIOBBIX
KoJIe0aHUI YacTHI] BEeIlleCTBA KaK MPUYMHA TEIUIOBOTO pAaCIIMPEHUs Tell (Ha KaueCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHEeprun B Pa30oBbIX MEPEXOaX.

VYpaBHEHHE TEIJIOBOTO OajaHca.

[ToBepxHocTHOEe HaTspkeHue. Koadduuuent nosepxHocTHOro HatsbkeHus. Kanwmnsipaeie sBnenus. [laBnenue non
VCKPUBJIEHHON TOBEPXHOCTHIO )kUAKOCTH. Dopmyrna Jlamnaca.

TexHHUYEeCKUE YCTPOMCTBA M TEXHOJIOTHYECKHE MTPOLIECCHI: KUIKUE KPUCTAIIBI, COBPEMEHHBIE MaTEPHAIIBI.

Hemoncmpayuu.

TermioBoe pacipeHue.

CBOIICTBA HACBILLICHHBIX TAPOB.

Kunenwne. Kunenne npy noHW>KEHHOM J1aBIICHUH.

W3mepeHne Cruiibl MOBEPXHOCTHOIO HATSKEHUS.

OnBITHI C MBUTBHBIMU TUIEHKAMU.

CmauunBaHue.



Kanumisipasie aBiIeHUS.

Mopenu HEHbIOTOHOBCKOM KHUJIKOCTH.

CriocoObl U3MepeHus BIAXKHOCTH.

HccenenoBanne HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIECTBA.

Bunsr nedopmaruii.

HaGmronenne mansix aedopMariuid.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHNUS JKUIKOCTEN.

N3mepeHne yaenbHON TENIOTHI IJIABJICHHUS JIBJIA.

M3ydeHne CBOMCTB HACBIIIEHHBIX IIAPOB.

N3mepenne abCcoOTHOM BIIaXKHOCTH BO3AyXa U OIIEHKA MacChl IapOB B IOMELICHUH.

N3mepenne ko3 duirenTa noBepXHOCTHOTO HATSKEHUS.

N3mepenue monyns FOHra.

HccnenoBanre 3aBUCUMOCTH A€(pOpMaLIMA PEZUHOBOTO 00pasiia OT NPHIJIOKEHHOW K HEMY CHJIBI.

Paznen 4. DiaekTpoauHaAMMKA.

Tema 1. Inekmpuueckoe no.e.

OnexTpuzanms Tea U €€ NMPOSBICHUSA. DJNEKTPUYECKUM 3apsia. J(Ba Buaa aeKTpUYecKuX 3apsaoB. [IpoBoaHMKw,
JOVJIEKTPUKU U MTOTYTIPOBOJHUKHU. DJIEMEHTAPHBINA dJIEKTPUUECKUI 3apsil. 3aKOH COXPAHEHHUs DJIEKTPUYECKOTO 3apsiaa.

B3aumoperictBue 3apsanoB. Toueunsie 3apsaabl. 3akoH KyrnoHa.

Onextpudeckoe noje. Ero neiictBue Ha 3JIEKTPUYECKUE 3apsiibl.

Hampsix€aHnocts  snexktpudeckoro moiisa. [IpoOubiii 3apsin. JIuHuM HanpsoKEHHOCTH  DIIEKTPUYECKOTO  TTOJISL.
OnHOPOIHOE DNEKTPUUYECKOE TTOJIE.

[IoTeHIHAIBHOCTD ANEKTPOCTATUYECKOro MojisA. Pa3HOCTh moTeHuuManoB U HampsbkeHue. lloTeHumanbHass sHeprus
3apsiia B DJIEKTPOCTAaTHYECKOM Tosie. [loTeHuunan smekTpoctatndeckoro noiisg. CBsi3b HANPsHDKEHHOCTH TOJISL M Pa3HOCTH
NOTEHIMAJIOB JUISl JIEKTPOCTATHYECKOTO MOJIs (KaK OJHOPOJHOIO, TAK U HEOAHOPOIHOTO).

[IpuHIMIT CYyNIEPIIO3ULIUY STIEKTPUUYECKUX TTOJIEH.



[Tone Toueunoro 3apsiaa. [lone paBHoMepHO 3apsbkeHHON cdepbl. [loe paBHOMEpPHO 3apsiKEHHOTO 10 00BEMY TIapa.
[Tone paBHOMEPHO 3apsHKCHHOM OCECKOHEUHOW IUIOCKOCTH. KapTuHBI JUHUM HaNpsHKEHHOCTH OTUX  TOJeH W
HKBUITOTEHIUAJIBHBIX TOBEPXHOCTEM.

[IpOBOAHUKM B DJIEKTPOCTATUYECKOM I10JIE. Y CJIOBHME PABHOBECHS 3aPs/IOB.

JIMPNEKTPUKY B DJIEKTPOCTATUYECKOM TOJIE. [ManeKkTpuueckas MpOHUIIaeMOCTh BEILIECTBA.

KonnencaTtop. DJeKTpOEMKOCTh KOHIEHCATOPA. DINEKTPOEMKOCTh INIOCKOTO KOHJIEHCATOPA.

[TapannensHoe coeMHEHNE KOHIEHCATOPOB. IlocinenoBaTenbHoe COeAMHEHNE KOHIEHCATOPOB.

DHEpPrus 3apsHKEHHOT0 KOHAEHCATopa.

JIBrmxkeHHe 3apsHKEHHOW YaCTULBI B OJTHOPOAHOM 3JIEKTPUUECKOM IOJIE.

TexHuyeckue yCTpoucTBa U TEXHOJIOTHYECKHE MPOLIECCHL: AIEKTPOCKOIL, IJIEKTPOMETP, IIEKTPOCTATUYECKAs 3a1UTa,
3a3eMJICHUE AIIEKTPONPUOOPOB, KOHIEHCATOPHI, TeHepaTop Ban ne ['paada.

Jlemoncmpayuu.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

DIIEKTPUYECKOE TOJIE 3aPSIKEHHBIX IAPUKOB.

DIEKTPUUECKOE TOJIE IBYX 3aPSKEHHBIX IJIACTHH.

Mopnens anekTpocratuyeckoro reHeparopa (Ban ge ['paada).

[IpOBOTHUKH B 3JIEKTPUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpONCTBO U IEUCTBUE KOHIEHCATOPA ITOCTOSIHHOM 1 MEPEMEHHON EMKOCTH.

3aBUCUMOCTh D3JIEKTPOEMKOCTH IIJIOCKOTO KOHJEHCAaTOpa OT IUIOMWAAU IUIACTUH, PACCTOSIHUSL MEXKIYy HUMHU U
JTADJICKTPUUECKON MPOHUIIAEMOCTH.

DHEPrust JIEKTPUUECKOTO MOJIS 3apsHKEHHOTO KOHIEHCATOpa.

3apsaKa U pa3psika KOHJIEHCATOpa YepPE3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, nPAKMUKYM.

OneHka cui B3auMOJEHCTBUS 3apsKEHHBIX TEJ.

Hab6nronenue npeBpaliieHus SHEPTUN 3apsHPKEHHOTO KOHIEHCATOPA B SHEPTUIO U3TyUEHHUs CBETOUO/IA.

N3ydeHne npoTekaHus TOKa B LEMH, COAEPKaIIe KOHAEHCATOP.



Pacrnipeznenenne pa3HOCTH MOTEHIIMAIOB (HAIPSHKEHUS ) PU MTOCIIEI0BATEILHOM COSIMHEHUN KOHIEHCATOPOB.

HccnenoBanne paspsiga KOHIECHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwlit 31eKmpuyuecKuil mox.

Cuiia toka. [locTosiHHBIN TOK.

VYcnoBHs CylEecTBOBaHUS IMOCTOSTHHOTO 3JIeKTpuyeckoro Toka. Mcrounnku Toka. Hanpsbxenne U u DJ1C &.

3akod OMa /U1 ydacTKa LEIu.

DIEKTPUUECKOE CONPOTUBJIEHUE. 3aBUCUMOCTh COPOTUBIIEHUSI OAHOPOJHOTO MIPOBOAHUKA OT €r0 JJIMHBI U ILTOMIaAN
MIONIEPEYHOT0 CEYEHUS. Y IETbHOE COIPOTUBIIEHUE BEIIECTBA.

[locnenoBarenpHOE, MapAILIEIBHOE, CMEMIAHHOE COCIMHEHNE IPOBOHUKOB. Pacuér pa3BETBIEHHBIX JJIEKTPUUECKUX
uenei. [Ipasuna Kupxroda.

PaGota snextpuyeckoro Toka. 3akon [[xxoymns—JIeHna.

MONIIHOCTB 3NEKTPUUYECKOTO TOKA. TernnoBasi MOLIHOCTh, BBIAEISIEMAasi HA PE3UCTOPE.

OJIC u BHyTpEeHHEE CONMPOTUBIICHUE MCTOYHUKA TOKA. 3akoH OMa 11l TTOJTHOM (3aMKHYTOM) AJIEKTPUUYECKOU IIEMH.
MomHOCTh UCTOYHHKA TOKA. KOpOTKOE 3aMbIKaHUE.

KonzeHncaTop B ienu MOCTOSTHHOTO TOKA.

TexHuyeckue yCcTpoucTBa U TEXHOJIOTHUECKUE MPOLECCHI: aMIEPMETP, BOIBTMETP, PEOCTAT, CYETUUK DIICKTPUUECKOU
SHEPIUH.

Hemoncmpauuu.

N3mepenre cuiibl TOKa U HaIMPSHKEHUS.

HccnenoBanrie 3aBUCUMOCTH CUJIbI TOKA OT HANPSHKEHUS JJISl PE3UCTOPA, JIaMITbl HAKAJIMBaHUS U CBETOIMO/IA.

3aBUCUMOCTh CONPOTUBIICHUS UWIMHIPUYECKUX MPOBOJHUKOB OT JUIMHBI, IUIOLIAJM TOMEPEYHOrO0 CEYEHUs M
Marepuaa.

HccnenoBanre 3aBUCUMOCTH CUJTBI TOKA OT COMPOTHUBIICHUS TIPU TTOCTOSTHHOM HaIPSIKEHUH.

[Ipsmoe wu3mepenne OJIC. KopoTkoe 3amMblKkaHME TaJlbBaHMYECKOTO DJJIEMEHTA M OLIEHKA BHYTPEHHETO
CONPOTHUBJICHUS.

Crnioco0bl coenmnHeHnst UICTOYHUKOB Toka, JJ1C GaTapeii.

HccnenoBanre pa3HOCTH MOTEHIUAIOB MEK/1y TOJIFOCAMHM UCTOYHHMKA TOKA OT CHJIbI TOKA B LICTIH.



Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmuKym.

HccnenoBanye CMEIIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepeHne yAeIbHOrO CONPOTUBIICHUS ITIPOBOIHUKOB.

HccenmenoBanre 3aBUCUMOCTH CHJIbI TOKA OT HAIIPSDKEHUS IS JIaMITbl HAKaJIMBAHUS.

VYBenuueHue npenesia u3MepeHus amnepmerpa (BoJabTMETpa).

N3mepenne D/1C 1 BHyTPEHHETO COITPOTHUBIICHHSI HCTOYHUKA TOKA.

Hccnenosanne 3aBucuMocty J/]C ranbBaHUYECKOIO JIEMEHTAa OT BPEMEHH ITPU KOPOTKOM 3aMbIKAHUH.

HccenmenoBanre pa3HOCTH MMOTEHIUAIOB MEKTy TTOJIFOCAMHM UCTOYHHMKA TOKA OT CHJIbI TOKA B LIETIH.

HccenenoBanne 3aBUCUMOCTH MTOJIE3HOM MOITHOCTY UCTOYHUKA TOKA OT CHJIBI TOKA.

Tema 3. Toxu 6 pa3nuuHbIX cpeoax.

DnexkTpudeckas IPOBOAMMOCTh PA3jIMYHBIX BELIECTB. OJJEKTPOHHAs IMPOBOAMMOCTH TBEPABIX METAJUIOB.
3aBUCUMOCTB COIPOTUBIIEHUS METAJIOB OT TeMIiepaTypbl. CBEpXIpPOBOAUMOCTb.

DJIEKTPUYECKHUM TOK B BaKkyyMme. CBOMCTBA IJEKTPOHHBIX ITyYKOB.

[TonynpoBognuku. CoOCTBEHHAass M MpPUMECHAs NPOBOJUMOCTH MOJYNPOBOAHMKOB. CBoMcCTBa pP—N-mepexoja.
[TosrynpoBOIHUKOBBIE TPUOOPBI.

DNEKTPUYECKU TOK B AJIEKTPOJHUTAX. DJNEKTPOJMTHYECKAsl AHCCOLMAanusa. OJJNeKTpoin3. 3akoHbl Papazaes s
AIIEKTPOJIN3A.

OJIEKTpUYECKH TOK B rasax. (CaMOCTOSTENbHBIA W  HECAMOCTOSATENbHBIA pa3psald. Pasznuunble  THnbI
CaMOCTOATENBHOrO paspsaa. Monaus. [lnazma.

TexHuyeckue ycTpoicTBa M MPAaKTHYECKOE NMPUMEHEHHWE: ra3opaspsaHble JIaMIbl, 3JEKTPOHHO-NyueBas TpyOka,

MOJIYITPOBOTHUKOBBIE TTPUOOPHI: U0, TPAH3UCTOP, (OTONO/, CBETOUOI, TAIbBaHUKA, paQUHUPOBAHNE ME/TH, BHITUTABKA
AJIOMUHUS, SIIEKTPOHHAS MUKPOCKOIIHSL.

Hemoncmpauuu.

3aBUCUMOCTh COTIPOTUBJICHUSI METAJJIOB OT TEMIIEPATYPHI.
[IpoBOAMMOCTB 3JIEKTPOJIUTOB.

3akoHsbl anekTponn3a Papajes.

W ckpoBoii pa3psa M NPOBOJUMOCTb BO3yXa.



CpaBHeHUE NMPOBOJIMMOCTH METAJIOB U TOJYIPOBOIHUKOB.

OAHOCTOPOHHSS MPOBOJAUMOCTD TUO/IA.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, npaKmuKym.

HaOmronenue smexTposusa.

W3mepenue 3apsiia OJHOBAIEHTHOTO MOHA.

HccnenoBanrie 3aBUCUMOCTH COMIPOTUBIICHUSI TEPMOPEZUCTOPA OT TEMIIEPATYPHI.

CHsTHE BOJIbT-aMIIEPHON XapaKTEPUCTUKHU IUO/A.

Pu3nyecKuil NPaKTUKYM.

Cnoco0Obl u3MepeHns (PU3NYECKUX BETUUHH C UCIIOIb30BAHUEM AHAJIIOTOBBIX M LIM(PPOBBIX U3MEPUTEIBHBIX TPHUOOPOB
¥ KOMIBIOTEPHBIX TATYMKOBBIX CHCTEM. AOCOIIOTHBIE U OTHOCUTENBHBIE TIOTPEITHOCTH N3MEPEHUI (PU3NUIECKUX BEITUYHNH.
OueHka rpaHul NOTPEITHOCTEN.

[TpoBeneHne KOCBEHHBIX U3MEPEHUI, NCCIIEI0OBAaHUM 3aBUCUMOCTEN (PU3NYECKUX BEJIMYUH, IPOBEPKA MPEITI0KEHHBIX
runore3 (BpIOOp M3 pabdoT, OMMCAHHBIX B TEMATUYECKUX pa3ziesiax «YUEHUYECKUN IKCIIEPUMEHT, 1abopaTopHbie padOThI,
IPAKTUKYM» ).

MesknpeaMeTHbIE CBS3H.

Nzyuenue kypca ¢usuku yriyonéHHoro ypoBHsS B 10 kiacce OCYyLIECTBISIETCS C YYETOM COJEPIKATENIbHBIX
MEXMPEAMETHBIX CBSI3€H ¢ KypcaMl MaTeMaTUKU, OMOJIOrMH, XMMHHU, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemmusie nonamus, CéA3AHHLIE C U3YUECHUEM MEMO008 HAYYHO20 NO3ZHAHUA: SBICHHUE, HAYUHBIA (PakT,
runores3a, (u3nueckas BEJIMYMHA, 3aKOH, TEOpHs, HAOJIOJIEHUE, HKCIIEPUMEHT, MOAEIMPOBAHUE, MOJETb, U3MEpPEHUE,
MOTPENTHOCTU U3MEPECHUM, U3MEPUTEITbHBIE TPUOOPHI, UG POBast 1a00paTOPHS.

Mamemamuka: penmeHue CUCTeMbl ypaBHeHuH. JInneiHas GyHkius, napaboma, runepoosa, ux rpaduky U CBOMCTBA.
Tpuronomerpuyeckue (yHKIHMHU: CUHYC, KOCHHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO.
BekTopbl 1 MX MPOEKIUU HA OCU KOOPJIUHAT, CII0KEHNE BEKTOPOB.

Buonocusa: mexanmdeckoe ABWKEHUE B KUBOW mpupoae, AUQPQy3us, 0cMOC, TEIIOOOMEH >KMBBIX OpPraHW3MOB,
TEIUIOBOE 3arps3HEHHUE OKPYXKAIOUIEH cpefbl, yTUIN3alus OMOOpraHMYeCKOro TOIUIMBA Ui BBIPAOOTKU «TEIJIOBOW» U
3JIEKTPO3IHEPTUHU, MOBEPXHOCTHOE HATSXKEHUE M KallWJUIAPHBIEC SBJICHUS B MPUPOJE, DJICKTPUUYECKHUE SIBICHUS B JKUBOMN

npUpoe.



Xumusna: NUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHHE AaTOMOB M MOJIEKYJ, MOJb BeIleCTBa, MOJIIpHAs Macca,
MOJIy4eHHEe HAHOMATEepUaIOB, TEIUIOBbIE CBOMCTBA TBEPABIX TEJI, )KUJKOCTEH U ra3oB, KUJKUE KPUCTAILIBI, SJIEKTPUUECKUE
CBOMCTBA METAJUIOB, AJIEKTPOIUTHUECKAS JUCCOLMAIINS, TaJbBAaHUKA, SJIEKTPOHHAS MUKPOCKOIIHSI.

TI'eozpaghua: BnaxHOCTh BO3AyXa, BETPBI, 0APOMETP, TEPMOMETD.

Texnonozua: npeoOpa3oBaHUE IBMKCHHIA C HCIOJIB30BAHMEM MEXAHU3MOB, YUET CYXOro M JKHUAKOTO TPEHUS B
TEXHUKE, CTATUYECKHUE KOHCTPYKIUHU (KPOHIUTEHH, peméTdyarbie KOHCTPYKIMH), WCIOIb30BAHUE 3aKOHOB COXPaHEHMUS
MEXaHUKU B TEXHUKE (TUPOCKOI, BOAOMET U JPYTHE), JBUTATEIb BHYTPEHHErO CrOpaHus, MapoBasi TypOWHa, ObITOBOU
XOJIOAWJIbHUK, KOHAMIIMOHEP, TEXHOJOTUU MOJIyYEHHS COBPEMEHHBIX MaTepHajoB, B TOM YHCIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTUH,  DJIEKTPOCTAaTHUYECKas  3allldTa,  3a3€MJIEHHE  DJIEKTpONpHOOpPOB,  razopaspsaHble  JIAMIIbI,
MOJIyIPOBOJHUKOBBIE TPUOOPHI, TAIbBAHUKA.

11 KVIACC

Paznen 4. DiaekTpoauHaAMMKA.

Tema 4. Macnummnoe noe.

B3auMopelcTBrEe MOCTOSIHHBIX MArHUTOB M TPOBOJHUKOB C TOKOM. MaruutHoe nosie. BeKTop MarHUTHOM UHAYKIIHH.
[IpyHIMN CyNepro3uIMy MAarHUTHBIX NOJIEW. JIMHUY MarHUTHOM MHIYKLIHAH.

MarsuTtHOE 1oj1€ IPOBOJIHUKA ¢ TOKOM (IIPSIMOTO MPOBOJIHUKA, KATYIIKH U KPYroBOro BUTKa). OnbIT Dpcresa.

Cuiia Amnepa, e€ HanpaBJIE€HUE U MOJTYJIb.

Cuia JlopeHna, €€ HampaBlIEeHHME W MOIYJb. JIBHJKEHHE 3apspDKEHHOM YacTHULBI B OJHOPOJHOM MAarHMTHOM ITOJIE.
Pabota cunel Jlopenna.

MarunuTtHoe 1oJje B BemecTBe. @eppoMarHeTUKy, rapa- U JuaMardHeTUKH.

TexHuyeckne ycTpoucTBa U TEXHOJIOTMYECKHE MPOIIECCHl: MPUMEHEHUE MOCTOSSHHBIX MArHUTOB, 3JIEKTPOMArHUTOB,
TeCTeP-MYJIbTUMETP, dIEKTPOABUTATENH SIKOOU, yCKOPUTEIN DIIEMEHTAPHBIX YACTHII.

Hemoncmpauuu.

Kaptuna muHUN MHIYKIIUK MAarHUTHOTO TIOJISI TIOJIOCOBOTO U MOJKOBOOOPA3HOT0 MOCTOSIHHBIX MarHUTOB.



KaptrHa 5HMHMII MarHUTHOM WHAYKUMU TOJS JJIMHHOTO MPSMOTO MPOBOJHHMKA M 3aMKHYTOTO KOJBILEBOTO
MIPOBOJHUKA, KATYIIKH C TOKOM.

B3anmoseiicTBue JByX NPOBOJHUKOB C TOKOM.

Cuna Ammnepa.

JerictBue cuibl JIopeHa Ha MOHBI SJIEKTPOJIUTA.

HabGnronenue nBM>XEHHS MMyYKa 3JI€KTPOHOB B MATHUTHOM TIOJIE.

[TpuHIMT AEUCTBUS DIEKTPOU3ZMEPUTEITHLHOTO TPUOOPA MArHUTOAIEKTPUUECKONU CHCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccenenoBanre MarHUTHOTO TTOJIST TOCTOSIHHBIX MAarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHETHKOB.

HccnenoBanue AeMCTBUS OCTOSSHHOTO MarHUTa Ha PaMKy ¢ TOKOM.

N3mepenue cuiibl AMriepa.

N3ydenne 3aBUCUMOCTH CHJIBI AMIIEpa OT CHJIBI TOKA.

OnpenerneHne MArHUTHOM MHAYKIIMU HA OCHOBE U3MEPEHHUS CUJIbI AMIIEpa.

Tema 5. InekmpomacHumnan UHOYKYUAL.

SBnenne snekTpoMarHUTHOW UWHAYKUUHU. [loTok Bekropa wmarHuTHOM wuHAYKUMUA. DJC wuHAYKIMU. 3aKoH
aneKkTpoMarHuTHOW uHAyKIuu Papanes. Buxpesoe anekrpuyeckoe nose. Toku Pyko.

OJ1C nHAYKIMY B MPOBOJHUKE, IBUKYIIEMCSI B OTHOPOJTHOM MarHUTHOM TIOJIE.

[IpaBuiio Jlenna.

NunyktuBHOCTh. KaTymka MHAYKTMBHOCTM B LENM IOCTOSHHOIO ToKa. JSBieHne camouHaykuuu. OIC
CaMOUHIYKIIUU.

DHEeprus MarHUTHOTO TOJISl KATYIIIKH C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.

TexHuyeckue yCTporucTBa U TEXHOJIOTHUYECKUE MPOLECCHI: NHIAYKIIMOHHAS [1€Yb, COJIEHOU/, 3aIIHUTA OT AJEKTPU3ALUN
TeJ IPU ABUKEHUH B MATHUTHOM I10JI€ 3€MJIH.

Jemoncmpayuu.

HabGmronenue siBjeHUs 3JIeKTPOMAarHUTHOM UHYKIUU.



Uccnenosanue 3aBucuMoctd J/]C MHIYKIIUHA OT CKOPOCTH U3MEHEHHSI MAarHUTHOTO MOTOKA.

[Ipasuno Jlenua.

[Tamenre MarauTa B aJlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHre cCaMOMHIYKIIUH.

Uccnenoranue 3apucumocty IJIC caMOMHIYKIIMU OT CKOPOCTH U3MEHEHUS CUJIbI TOKA B I[CTIH.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaKmuKym.

HccnenoBanue sIBICHUS 3JIEKTPOMArHUTHOW UHAYKIUU.

OmnpeneneHue HHIYKIUU BUXPEBOTO MATHUTHOTO TIOJIA.

HccnenoBanue siBICHUS] CAMOUHAYKIIUAH.

COopka MoJIeTu JIEKTPOMArHuTHOTO TeHepaTopa.

Pa3znea 5. KosieOanusi v BOJIHBI.

Tema 1. Mexanuueckue Konebanus.

KonebarenbHas cucrema. CBOOOIHBIE KOJICOAHUS.

["apmonnueckue kosieOanus. KuHemaTudeckoe M JUHAMHYECKOE OMHCAaHUE. DHEPreTHYECKOe OMucaHue (3aKoH
COXpaHEHHUsI MEXaHMYECKOW JHepruu). BBIBOJ JWHAMHUYECKOTO ONHMCAHWS TapMOHUYECKMX KOJIEOAaHMH U3 HX
HSHEPreTUYECKOr0 U KHHEMAaTUYECKOTO OMHCAHUS.

Amruutyna u ¢asa konebanuii. CBsi3b aMILTUTY Il KOJIEOAaHUN MCXOAHOW BEJTMYMHBI C aMIUTUTYIaMH KOoJeOaHui e
CKOPOCTH U YCKOPEHUS.

[lepuon u wacrota koneOanuit. Ilepuon manbiX CBOOOAHBIX KOJeOaHUW MareMmaTHdyeckoro MasTHuka. [lepuon
CBOOOAHBIX KOJIEOAHUN IPYKMHHOTO MasiTHUKA.

[Tonsitue o 3aryxammmx KoJeOaHusX. BbiHYyX)7eHHBIC KoieOaHusa. Pezonanc. Pe3onancHas kpuBas. Biusaue
3aTyxaHusl Ha BUJ pe30HAHCHOW KpUBOW. ABTOKOIEOaHMUS.

TexHuyeckre yCTpOMCTBAa M TEXHOJIOTHYECKHUE TMPOIECChl: METPOHOM, Yachl, Ka4eli, My3bIKJIbHbIE WHCTPYMEHTHI,
ceicmorpad.

Hemoncmpayuu.

3anuck K0e0aTeTLHOTO ABUKCHHUS.

Hab6nrogenue He3aBUCUMOCTH NEPHO/Ia MajbIX KoJieOaHU rpy3a Ha HUTU OT aMIUIATYIbI.



HccnenoBaHue 3aTyXarouX KoJieOaHU U 3aBUCUMOCTH NepHoia CBOOOIHBIX KOJIeOaHUI OT CONPOTUBIICHHUS.

HccnenoBanue kojieOaHUl rpy3a HA MACCUBHOM IpPYXKHUHE C 1I€JIbI0 (POPMUPOBAHUS MPEACTABICHUN 00 MIeanbHON
MOJIEJIN IIPYKUHHOTO MasATHHKA.

3aKOH COXpAaHEHMs SJHEPTUU NPH KOJICOaHUAX rpy3a Ha NPYKUHE.

HccnenoBanre BEIHYXKICHHBIX KOJIEOAHUIA.

Habmroienue pe3oHasca.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

N3mepenune neprnoaa cBOOOIHBIX KOJIEOAHUN HUTSHOTO U IPYKUHHOTO MasiTHUKOB.

M3yyeHue 3aKOHOB JBUKEHUS TeJa B X0 KOJeOaHU Ha yIIPyTOM IMO/BECE.

N3yyeHue ABUKEHUS HUTSAHOTO MasiTHUKA.

[TpeoOpa3oBanue FHEPTUU B IPYKUHHOM MaSITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY bl 3aTyXaOMIMX KOJIeOaHM.

HccnenoBanre BoIHYXICHHBIX KOJIEOAHUI.

Tema 2. InexkmpomazHumHnele Korebanus.

Konebarenbubiit koHTyp. CBOOOJIHBIE BJIEKTPOMArHUTHBIE KOJEOaHUS B UACATBHOM KOJIEOATEIHHOM KOHTYPE.
®opmyna Tomcona. CBs3b aMIUIUTY/IbI 3apsia KOHIEHCATOpa C aMIUITUTYON CHIIBI TOKA B KOJIe0aTeIbHOM KOHTYpE.

3aKOH COXpaHEHMsI SHEPTUH B HI€aIbHOM KOJIe0aTEIbHOM KOHTYPE.

3aTyxarolue eKTPOMarHuTHbIe KojieOaHusl. BbIHYKI€HHbIE 2JIEKTPOMarHUTHbIE KOJIeOaHuUs.

[lepemeHHBI TOK. MOIIHOCTh IEPEMEHHOTO TOKA. AMIUINTYJHOE M JECUCTBYIOIIEE 3HAYEHHWE CHJIBI TOKAa M
HANPsDKEHUS TpU pa3InyHON (HopMe 3aBUCMOCTH IEPEMEHHOTO TOKa OT BPEMEHH.

CHHyCOMIABHBIN TEPEMEHHBIN TOK. Pe3uCcTOp, KOHIEHCATOp U KaTyIIKAa MHAYKTUBHOCTH B LIETIH CUHYCOUJIAJIbHOTO
IIEPEMEHHOT0 TOKA. Pe3oHaHc TOKOB. Pe30HaHC HanpsikeHUi.

Nneansusiii Tpanchopmarop. [Ipon3BoacTBo, nepenaya v noTpedaeHue 3MeKTPUUIECKON SJHEPTHH.

DKOJIOTMYECKHE PHUCKA TMPU TMPOU3BOJCTBE 3JIEKTpodHepruu. KynbTypa HCHONB30BaHUS BJIEKTPOIHEPTUU B
IIOBCETHEBHOM KU3HH.

TexHUYecKue yCTpOWCTBA M TEXHOJOTHYECKHE IMPOLIECCHI: ANEKTPUYECKUI 3BOHOK, '€HEpPATOp NEPEMEHHOTO TOKA,
JIMHUM JJIEKTponepeay.



Jemoncmpayuu.

CB0OOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCHUMOCTh YaCTOThI CBOOOIHBIX KOJIEOAHUN OT UHIYKTUBHOCTU U EMKOCTH KOHTYpA.

OcHuIorpaMMbl 3JIEKTPOMAarHUTHBIX KOJIeOaHuH.

['eneparop He3aTyXarOLUX 3JIEKTPOMAarHUTHBIX KOJIEOaHUN.

Mopenb 3JIeKTpOMarHuTHOTO FEHEpaTopa.

BoIHyXIeHHbIE CUHYCOUIATbHBIE KOJICOaHUSI.

Pe3ucrop, kaTylika UHAYKTUBHOCTU U KOHJACHCATOP B IIEMU NTEPEMEHHOTO TOKA.

Pe3oHnaHc mipu mociea0BaTeIbHOM COSAMHEHUN PE3UCTOPA, KATYIIKH MHIIYKTUBHOCTH U KOHJIEHCATOPA.

Y cTpoiicTBO U TpUHLIUI IEUCTBUS TpaHcPopmarTopa.

Mogenb TMHUY AIEKTPONEPEAAUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

N3yuenne Tpanchopmaropa.

HccnenoBanre nepeMEeHHOI0 TOKa Yepe3 MOCIeI0BaTeIbHO COSTMHEHHBIE KOHAECHCATOP, KATYIIKY U PE3UCTOP.

Hab6mronenue 35eKTpoMarHiTHOTO pe30HaHCa.

HccnenoBanrie paboThl HCTOYHUKOB CBETA B IIETH MIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoOMazZHUMHbLE 60JIHDL.

MexaHnuueckue BOJIHBI, YCIOBUSA UX pacnpocTtpaHeHus. llomepeunsie U mpoaosibHbie BOJHBI. Ilepuoj, CKOpocTh
pacrpocTpaHeHuss M JUiMHA BOJHBI. CBOMCTBA MEXAHMYECKUX BOJIH: OTPAXKECHHUE, MpeioMJieHHe, HUHTephepeHuus u
nudpakims.

3Byk. CkopocTh 3ByKa. [ poMmkocTh 3Byka. Beicora Tona. TemOp 3ByKa.

[ITymoBOE€ 3arpsi3HEHUE OKPY>KAIOIIEH CPEIbI.

DJIEKTPOMAarHUTHBIE BOJIHBI. Y CJIOBHUS W3JIYYEHHUs DJICKTPOMArHUTHBIX BOJH. B3anMHasi opueHTaIusi BEKTOPOB B
DJIEKTPOMArHUTHOM BOJIHE.

CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH: OTpayKEHUE, IPEIIOMIICHHE, TTOISApHU3aIis, UHTEpPEpeHIHs U Tudpakiius.

[[Ixana >neKTpOMarHUTHHIX BOJIH. [IpMeHeHNE 3TTIEKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHLIMTBI paguOCBsI3U U TeNeBUACHUS. Pannonokanus.



DIJIEKTPOMAarHuTHOE 3arpsi3HEHUE OKPYKAOLIEH CPEIBI.

TexHuueckue ycTpolcTBa M NPAKTHUYECKOE MPUMEHEHHE: MY3bIKAJIIbHbIE MHCTPYMEHTBI, pajap, paguoNpUEMHUK,
TEJIeBU30p, aHTeHHa, TejedoH, CBU-nieub, ynbTpa3BykoBas JUarHOCTUKA B TEXHUKE U MEIUIIMHE.

Hemoncmpauuu.

O6pa3oBaHue U pacCIPOCTPAHEHUE OTIEPEUHBIX U MPOIOJIBHBIX BOJIH.

Konebmomeecs Teno Kak HCTOYHHK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOTHI KOJIEOAHUH.

HabGnronenue orpaxeHus: M NpeJoOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue nntepdepeHunu u auppakuuy MEXaHUYECKUX BOJIH.

AKYCTHYECKUHN PE30HAHC.

CBolicTBa ynbTpa3ByKa U €ro IpUMEHEHUE.

HabmtoieHue cBsi3u TpOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIUTYAON U 4aCTOTON KOJICOaHUH.

HccnenoBanre CBOMCTB AJIEKTPOMAarHUTHBIX BOJIH: OTPaX€HUE, MPEJOMIICHHE, TNOJsApu3auus, Auppakuus,
UHTEpPEpEeHITHS.

Oo6napyxeHue nHHPaKPaCHOTO U YIbTPAPUOIETOBOTO U3ITyUCHUM.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

N3ydyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3yuyenue pacnpocTpaHeHHs 3BYKOBBIX BOJH B 3aMKHYTOM MPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMonMHEHOE pacIpOCTPAaHEHUE CBETA B OJTHOPOJHOU cpene. JIyu cBeta. ToueuHbI MCTOYHUK CBETA.

OTtpaxeHue cBeTa. 3akOHbl OTpaxkeHMsl cBera. llocTpoeHue wu3o0pakeHUil B MmIockoM 3epkaie. Cdepuueckue
3epKala.

[IpenomieHue cBeTa. 3aKOHBI TIPEJIOMIICHHS CBeTa. AOCOJIOTHBIM IMOKa3aTelb mnpesiomiaeHus. OTHOCUTEIbHBIN
nokasarelib npeaomiieHus. [locTosHCTBO YaCTOTHI CBETa M COOTHOIICHHUE JJIMH BOJIH MPHU NEPEX0Ae MOHOXPOMATHUYECKOTO
CBETa Yepe3 IPaHully pasjiesia AByX ONTHYECKUX CPEN.

Xon nydeii B mpusme. Jucniepcus cBera. CnoxkHbIN cocTaB 6emoro ceera. [[Ber.

[TonHOE BHyTpeHHEE OTpakeHUE. [IpeaenbHblil yroyi noJHOro BHYTPEHHETO OTPAXKEHUSI.



Cobuparoniyie ¥ paccerBaroiniye JuH3bl. ToHKasg nuH3a. DOKYCHOE pacCTOSTHUE U ONTHYECKas CUiia TOHKOW JIMH3BI.
3aBUCUMOCTh (POKYCHOTO PACCTOSIHUSI TOHKOW ChEpUYEeCKON JUH3BI OT €€ FeOMETPUM U OTHOCUTEJIBHOIO MOKa3aTels
MIPEJIOMIICHHS.

@opmyJsia TOHKOW JIMH3BL. Y BEIUYECHHUE, TaBAEMOE JIMH30M.

X0 Jyda, OPOLIEAUIErO JHMH3Y IIOJ IPOM3BOJIBHBIM YIJIOM K €€ TJIaBHOM onTuyeckod ocu. llocTtpoenue
U300pKEHUI TOUYKU U OTpPEe3Ka MPSIMO B COOMPAIOIIMX U PACCEUBAIOIIUX JIMH3aX U UX CHCTEMaX.

OnTuueckue nmpudopsel. Paspemaromnias cnocoOHOCTh. ['11a3 Kak onTuyeckas cucreMa.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKOU ONITUKH.

BonnoBas ontuka. Mutepdepenuns cBera. KorepeHTHble HCTOYHUKU. YCIOBUS HAOMIOJEHUS MaKCHUMyMOB U
MUHAMYMOB B HWHTEP(PEPEHIIMOHHOM KapTUHE OT JBYX KOTEPEHTHBIX HWCTOYHHMKOB. IlpuMepsl Kiaccuyeckux
UHTEP(HEPEHIIMOHHBIX CXEM.

Hudpakus ceera. Judpakunonnas pemérka. YciioBue HaOMIOJEHUS TJIABHBIX MAaKCUMYMOB IIpH TaJIeHUU
MOHOXPOMAaTHYECKOTO CBETa Ha TU(PPAKIIMOHHYIO PEIIETKY.

[Tonspuzamus ceera.

TexHuyeckue ycTpoWCTBa M TEXHOJOTMUECKHE IPOLECCHl: OYKH, JyIa, HEpUcKol, ¢oToanmnapar, MHUKPOCKOIL,
POEKLMOHHBIN anmnapart, IPOCBETICHUE ONTUKU, BOJIOKOHHASI ONTHKA, TU(PaKIIMOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccenenoBanne npesioMIIEHAs CBETA.

Hab6nrogenune noqHOro BHyTPEHHETO OTpakeHus. Mojienb CBETOBO/IA.

HccenenoBanne Xo1a CBETOBBIX ITYYKOB YEPE3 INIOCKONAPAIIIEbHYIO IIACTUHY U IIPU3MY.

HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.

Mogenu MUKpPOCKOITa, TEJIECKOIIA.

HaGmronenue natepdepeHinm ceera.

Habmroienue 1BETOB TOHKUX TIJIEHOK.

Hab6mronenune nudpakxium crera.

N3yuenne nudppakiiMOHHOW PEIIETKH.



HabGmronenne nudpakiiIMOHHOTO CIIEKTpa.

HaGmronenne nucnepcuu cBera.

HaOmronenue noyisipuzaliuu cBeTa.

[IpumeHeHne MoaApOUIOB I N3YUEHHS] MEXAHUYECKUX HAMPSKEHUMN.

Yuenuueckuii 3kcnepumenm, 1a6opamopusie padomol, NPAKMUKYM.

N3Mepenue nokasaress NpeioMIICHUS CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (DOKYCHOTO PacCTOSIHUA OT BEIIECTBA (Ha MPUMEPE KUIKUX JIUH3).

N3mepenne PoKyCHOTO pacCTOSHUS paCCEUBAIOIINX JIMH3.

[TonyueHnne n300pakeHUsI B CUCTEME U3 IUIOCKOTO 3€pKaJia U JINH3BI.

[TonyueHnne n300pakeHUsI B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TEIECKONMUYECKUX CUCTEM.

Hab6monenue nudpaxiuu, uHTep)EpeHInN 1 OJISIpU3aIIN CBETA.

N3ydenune noysipu3anuu cBeTa, OTPAXKEHHOTO OT MOBEPXHOCTH JUAJICKTPHUKA.

N3yuenne uaTepdepeHIINN JIa3epHOTO U3IIYYCHUS HA IBYX IIEIISIX.

HabGmronenue nucnepcun.

Habmronenue u ucciaegoBanre Iu(pakiimoOHHOTO CIIEKTpa.

N3mepeHnune IMHbBI CBETOBOM BOJIHBI.

[Tonydyenue ciekTpa U3Iy4eHUs: CBETOANO1a TP MOMOIIM TU(PPAKIITMOHHON PEIIETKH.

Pa3zges 6. OcHOBBI cIeIHAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.

['panuLIBI MPUMEHUMOCTH KJIACCUUECKOU MeXaHUKU. [locTynarel cenranbHONM TEOPUH OTHOCUTEIIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHOM uHTEepBall. [IpeoOpasoBanus Jlopenmna. YcnoBue npuduHHOCTH. OTHOCUTEIBHOCTH
OJHOBPEMEHHOCTH. 3aME/IJICHUE BPEMEHU U COKPAIICHUE JJINHBI.

DHEprus U UMITYJIbC PEIATUBUCTCKON YaCTHUIIBI.

CBs3b MacChl C SHEPTUEN U UMITYJIBCOM PENSTUBUCTCKOM YaCTUIBI. DHEPTHS TTOKOSI.

TexHH4ecKkrue yCTpOMCTBA M TEXHOJIOTMYECKUE MPOLIECCHI: CITYTHUKOBBIE MPUEMHUKHU, YCKOPUTEIN 3aPSKEHHBIX
YacTHL.

YueHnueckui SJKCIEPUMEHT, Ja00paTopHbIe padOThI, MPAKTUKYM.



OnpeneneHne UMIYJIbCa W DHEPTUM PENSATHUBUCTCKUX 4YacThll (1o QororpadusiM TPEeKOB 3apsLKEHHBIX YACTHUIL B
MarHUTHOM IOJIE).

Paznen 7. KBantoBasi pusnka.

Tema 1. Kopnyckyaapno-6011060ii oyanusm.

PaBHOBECHOE TEIIOBOE W3JIyd4eHHE (M3IydeHUE aOCOIOTHO 4YE€pPHOro Tena). 3akoH cmelleHus Buna. 'mnotesa
[1nanka o KBaHTax.

®oToHBI. DHEPrUs U UMITYJILC (POTOHA.

®otoadpdexr. Onbitel A. T'. CroneroBa. 3akoHbl (otodrddekrta. YpaBHeHue OiHmTerHa misa Gorodddexra.
«KpacHas rpanuna» pororddexra.

JlaBnenne cBera (B 4aCTHOCTH, JABJICHHE CBETAa Ha a0COJIIOTHO MOTJIOMIAIONIYI0O U a0COIIOTHO OTPaKaroIIylo
noBepxHocTh). OnbiTel I1. H. JIebenena.

BonnoBeie cBoiictBa wactull. Bomubl ne bpoins. [Inuna Bomubl ne bpoitns u pasmepbl o0nactu JOKadU3alyuu
JBUKYIEHcs yacTulbl. KopryckynsipHO-BOIHOBOW ayann3M. Judpakius 3JIeKTpOHOB Ha KpUCTAILIAX.

Crneunduka n3mepennii B Mukpomupe. CooTHolIeHus Heonpenenénnocteil I eiizendepra.

TexHuyeckue ycTpoilcTBa M TEXHOJOTHYECKHE MPOLECCHI: CHEKTPOMETP, POTONEMEHT, GOTOAATUUK, TYHHEIIbHBIHI
MUKPOCKOII, COJTHEUHasi barapesi, CBETOANO/I.

Jemoncmpayuu.

®o1o3(p(DHEeKT Ha YCTAaHOBKE C IMHKOBOW MJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (poTodddekra.

HccnenoBanre 3aBUCHMOCTH COMPOTUBIIEHUS OJIYIIPOBOJHUKOB OT OCBEILIEHHOCTH.

Ceeroauop.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, npaKmMuKym.

Hccnenosanue Gporopesucropa.

N3mepenune nocrossaHoM [lmanka Ha ocHOBe uccienoBanus Gororddekra.

HccnenoBanre 3aBUCHMOCTH CUJIBI TOKA YEPE3 CBETOANO OT HAIPSKEHMUS.

Tema 2. @usuka amoma.



OnbITHI IO HCCIIEOBAHUIO CTpOeHUs aTroMa. [imanerapuas mozens aroma Pesepdopaa.

[Toctynatel bopa. M3nyuenue u noriomieHne GOTOHOB MpHU MEPEX0JIe aTOMa C OJHOTO YPOBHS SHEPTUU Ha APYTOH.

Buapl ciektpoB. CIEKTp YpOBHEN 3HEPTUH ATOMA BOJOPOJA.

CrnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlasep.

TexHuyeckue ycTpoiCTBa U TEXHOJIOTMYECKHUE MPOIECChl: CIEKTPANIbHBIA aHaIu3 (CIIEKTPOCKOM), Ja3ep, KBaHTOBBII
KOMIIBIOTED.

Jlemoncmpayuu.

Mopens onbita Pezepdopaa.

HabGnronenue IMHEeHYaThIX CIIEKTPOB.

Y CTpOMCTBO M AEUCTBUE CUETUMKA HOHU3UPYIONIUX YACTHL.

OrnpeneneHue JUIMHBI BOJIHBI JJa3€pPHOTO U3TyUYCHHUS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

HaGmnronenue iuHe4aToro crekTpa.

HccnenoBaHue CrieKTpa pa3pexxeHHOro aTOMAPHOT0 BOAOPO/1a U U3MEPEHHE MOCTOsIHHOW Punbepra.

Tema 3. Qu3uka amomHo20 A0Pa U I1EMEHMAPHBLIX YACMUY,.

Hyxnonnas monens siapa ['eitzen6epra—Banenxo. 3apsia sapa. MaccoBoe uucio siapa. M3otormsl.

PannoaktuBHOCTE. Anba-pacnan. DIEKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnan. ['aMma-u3nydeHue.

3aKOH PaJAMOAKTUBHOrO pacnaza. PagmoakTtuBHblE M30TONBI B Npupoae. CBONCTBA MOHU3UPYIOLIETO H3ITYYEHHS.
Bnusitnue paainoakTUBHOCTH Ha KUBbIE OpraHu3Mbl. EcTecTBeHHBIN (oH uznydeHus. Jloaumerpus.

DHeprus CBs3M HYKJIOHOB B sipe. SAnepHbie cuibl. JledexT maccer sapa.

Anepubie peakiuu. [lenenue u cunrtes supep. Snepueie peakTophl. [IpobGreMbl ympaBiasieMOTo TEPMOSIEPHOTO
CUHTE3a. DKOJIOTUYECKHUE aCIIEKThI PA3BUTHUSA SIEPHON SHEPIETUKH.

MeTtobl perucTpaiuy U UCCIEAOBAHUS SJIEMEHTAPHBIX YACTHII.

dyHIaMEHTAbHbIE B3aUMOJACHCTBUA. bapuoHbl, Me30HBI U JienToHbl. [IpencraBmenne o CraHgapTHONW MOMEIHH.
KBapk-Tiir0oHHast MOJIEIb AIPOHOB.

®u3uka 3a npeaenamu CtanaaptHor Moaenu. TEémMHas MaTepust U TEMHAsI SHEPTHUS.

EnuncTBO Qu3nueckoil KapTUHBI MUPA.



TexHuyeckne yCTpOWCTBA M TEXHOJIOTMYECKHE IMIPOLIECCHI: JO3UMETP, KaMmepa BuibcoHa, sIEepHBIA peakTop,
TEPMOSIIEPHBII peakTop, aToOMHasg 60MOa, MarHUTHO-PE30HAHCHAsI TOMOTpadus.

Yuenuueckuit skcnepumenm, nabopamopnwie padomuol, npakmukym.

HccnenoBanue TpeKoB 4acTHIl (110 TOTOBBIM (GoTorpadusim).

HccnenoBanne paguoakTUBHOTO (DOHA C MCTIOJIB30BAaHUEM JI03UMETPA.

N3yyenue normoieHus 6eTa-4acTuil aTlOMUHUEM.

Pa3znen 8. JiemMeHTHI ACTPOHOMHUM U ACTPOPU3UKH.

DTarsbl pa3BUuTUA acTpoHOMUHM. [IpHKIIaIHOE 1 MUPOBO33PEHUECKOE 3HAUEHNE aCTPOHOMHUM. [ [pUMEHMMOCTh 3aKOHOB
bu3UKU 11 00BSICHEHUS IPUPOABI KOCMUYECKHX OOBEKTOB.

Metonbsl  acTpoHOMHYECKMX  HcciaenoBaHul. COBpPEMEHHBIE ONTHUYECKHWE  TEJIECKOIbI, PagUOTEIECKOIIbI,
BHeaTMoc(depHas aCTPOHOMUSI.

Bun 3Bé3nHoro neba. Co3Be3ausi, sipkue 3BE3/1bl, IUIAHETHI, UX BUIUMOE JBUKECHUE.

ConHeyHas cucrema.

Counnue. ConHeuHasi akTUBHOCTb. McTounuk sHeprun ConHIa U 3BE3I.

3BE3bI, UX OCHOBHBIE XapaKTEPUCTUKH. [[narpamMma «CHEKTpaJbHBIM KIAaCC — CBETHUMOCTBY». 3BE3/bl TJIaBHOMU
MOCJIEA0BATEIbHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTBb» [JIsl 3BE3] TJIaBHOW IMOCIEN0BaTEIbHOCTU. BHyTpeHHEe
cTpoeHue 3B€311. COBpeMEHHbIE TPEACTABICHUS O MPOUCXOKICHUH U 3BorolMU CoJIHIIA U 3BE3/. DTallbl AKU3HU 3BE3]I.

Muneunsiii I[lyte — Hama ['anaktuka. Ilomoxenwe wu paBwxkeHue ComHina B ['amaktuke. Tulbl TalakTHK.
Papnoramaktvku u kBazapsl. YEpHBIE OBIPHI B S/Ipax TrajlaKTHK.

Bcenennas. Pacimiupenue Beenennoit. 3akon Xa06ma. Paz6eranne ranaktuk. Teopus bonbiioro B3psiBa. PenukToBoe
W3JIy4YCHHUE.

Macmrabnas crpyktypa Beenennoid. MeraranakTuka.

Hepeménnpie mpobsieMbl aCTPOHOMUM.

Yyenuueckue naonrwoenus.
HaGmronenust 3B€3qHOr0 HeOa HEBOOPYKEHHBIM TJIA30M C HMCIOJIB30BAHUEM KOMIBIOTEPHBIX MPHIOKEHUN IS

OTIpeIeTICHUS] TIOJIOKEHUST HEOECHBIX OOBEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBIE c03Be3ausi CeBEpHOro MOJymIapus U
APKHE 3BE3IBI.



Hab6mronenus B Teneckon JIyHbl, IIaHET, TYMAHHOCTEH U 3BE3IHBIX CKOTJICHUH.

DuU3NYEeCKUN MPAKTUKYM.

CniocoObl u3MepeHus PU3NYECKUX BETUYHMH C UCTIOIb30BAaHUEM aHAJIOTOBBIX U U(PPOBBIX U3MEPUTENILHBIX MPUOOPOB
Y KOMIIBIOTEPHBIX TATYMKOBBIX CHCTEM. AOCOTIOTHBIE U OTHOCUTENBHBIE TIOTPEITHOCTH U3MEPEHUI (U3NYECKUX BEIUYHUH.
OneHka rpa”uil MOrperHOCTeM.

[IpoBeneHre KOCBEHHBIX U3MEPEHU, UCCIIETOBAHUM 3aBUCUMOCTEN (PM3UUECKUX BEIIMYMH, IPOBEPKA MPEIIOKEHHBIX
runotes3 (BpIOOp M3 paboT, ONMKMCAHHBIX B TEMATUYECKUX pa3feniax «YUeHUYECKUH 3KCIEPUMEHT, JabopaTopHble paboThI,
IPAKTUKYM» ).

Oo6o01maoIee MOBTOPEHUE.

OO0oOuieHne W cucTeMaru3alus CoOJAEpX aHus pasleinoB Kypca «Mexanuka», «MonekynspHas ¢QuU3MKa U
TEPMOJAUHAMUKAY, «IJIeKTpoauHamukay, «Konebanus u BoiHBD, «OCHOBBI CHENUAIBHON TEOPUU OTHOCUTEIILHOCTHY,
«KBanToBas puznka», « IEMEHTbl aCTPOHOMUU U aCTPOPUIUKI.

Ponb (pU3uKkH 1 aCTPOHOMUU B SKOHOMUYECKOM, TEXHOJIOTUYECKOM, COLMAIBHOM M 3TUYECKOH chepax AesITeNbHOCTH
YeJIOBEKa, poJib U MeCTO (PU3MKA U ACTPOHOMHMHM B COBPEMEHHOM HAay4YHOW KapTUHE MHpA, 3HAYEHUE OIUCATEIBHOM,
CHUCTEMAaTU3HPYIOIIEH, O0BICHUTEIHPHOW U MPOTHOCTUYECKON (PYHKIUN (PU3HUUECKOM TeOpUuu, poJib (PU3UIECKON TEOPHUH B
dbopMHpOBaHUU TIPENCTABICHUNH O (U3UYECKON KapTHHE MHpa, MECTO (PU3MUECKOW KapTUHBI MHpa B OOIIeM psay
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEACTABICHUI O IPUPOJE.

MexnpeaMeTHbie CBA3M.

N3yuenue kypca ¢usuku yriayOn€HHoro ypoBHsS B 11 kjacce OCyHIECTBISETCS C YYETOM COJIEp KAaTeNIbHbBIX
MEXMPEAMETHBIX CBSI3€H C KypcaMl MaTeMaTUKU, OMOJIOrHH, XMMHH, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemmuvle nonaAmMuUA, C6A3AHHbBIE C U3YUEHUEM MEMOO08 HAYYHO20 NO3ZHAHUA: SIBICHUE, HAyYHBIA (akT,
runores3a, (Qpu3nyeckas BEIMYMHA, 3aKOH, TEOpHs, HaOJIOJIEHHWE, HKCIEPUMEHT, MOJEIUPOBAHUE, MOJENb, U3MEPEHHE,
NOTPENIHOCTU U3MEPEHU, U3MEPUTEIbHBIE MPUOOPHI, UPPOBast 1abopaTopHsl.

Mamemamuxka: pelleHUE CHCTEMbl ypaBHEHUW. TpuroHomerpuueckue (YyHKIHMHU: CHUHYC, KOCHHYC, TaHTEHC,
KOTaHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKAECTBO. BEKTOpPBI M HMX MNPOEKUWHM HAa OCHU KOOPAMHAT, CIIOKEHHE
BeKTOpOB. [IponsBoHbie snemeHTapHbIX QyHKUKN. [Ipr3Haku momgooust TpeyroJbHUKOB, ONPEIeICHNE IO MIOCKUX
buryp u o0bEMa Tel.



Buonocua: »snextpuyeckue SBIEHHUS B OKUBOW NpHUpoOne, KoyieOaTeNbHbIE MBUKEHUS B JKMBOM IpHUPOAE,
DKOJIOTUYECKHUE PUCKH IPH IPOU3BOJACTBE JJIEKTPOIHEPIUHU, 3JIEKTPOMATHUTHOE 3arpsA3HEHHUE OKPYXKAIOWIEH Cpenpl,
YJIBTPa3BYKOBasl JUArHOCTHKA B MEAUIIMHE, ONITUYECKUE SBJICHUS B )KUBOW IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB M MOJIEKYJ, KPHCTaUIMYECKas CTPYKTypa TBEPABIX TeJl, MEXaHW3Mbl 00pa30BaHUsA
KPUCTAUINYECKOW PEIIETKH, CIEKTPAJIbHBINA aHAJIN3S.

TI'eozpaghus: marauTHBIE NOTIOCA 3EMJIIH, 3AJI€KU MAarHUTHBIX pyA, (OTOCHEMKA 36MHOM MOBEPXHOCTH, cericMorpad.

Texnonozua: TPUMEHEHHUE TIOCTOSHHBIX MAarHUTOB, 3JIEKTPOMArHUTOB, O3JIEKTPOJABUTATENb SIKOOHM, TeHepaTop
IIEPEMEHHOTO TOKAa, WHIYKIMOHHAs TM€4Yb, JMWHUM DJJIEKTPONEPENad, JJIEKTPOABHUIATENb, paaap, pPAaAHUONPUEMHUK,
TEJIEeBU30p, aHTeHHa, TenedoH, CBY-meub, ynbTpa3ByKoBas IUAarHOCTUKa B TEXHUKE, MPOCKIMOHHBIA ammapar,
BOJIOKOHHAsI OIITHKA, COJIHEYHas Oarapesi, CyTHUKOBBIE MPUEMHUKH, SIIEPHAS SHEPIeTUKA U 3KOJOTHYECKHUE ACTIEKTHI €€
pa3BUTHSL.

I[NIAHUPYEMBIE PE3VYJIBTATBI OCBOEHU A ITPOI'PAMMEI 110 ®U3MKE HA YPOBHE CPEJJHEI'O OBIIIEI'O
OBPA3OBAHUMAIIMYHOCTHBIE PE3VJIBTATDBI

JIMYHOCTHBIE PE3YJIBTATbBI

JIN4HOCTHBIE Pe3yJIbTAThI OCBOEHUS YUeOHOTO nipeameTa « Pu3nKa» JOJKHBI OTPaKaTh TOTOBHOCTh M CIIOCOOHOCTH
00yYaroImXxcsi PYKOBOJCTBOBAThCS C(HOPMHUPOBAHHON BHYTPEHHEH MO3UIMEH JUYHOCTH, CHCTEMON IIEHHOCTHBIX
OpHUEHTAIMW, TO3UTUBHBIX BHYTPEHHHMX YOEXKICHHH, COOTBETCTBYIOIIUX TPAJUIMOHHBIM LIEHHOCTSIM POCCUHUCKOTO
o01ecTBa, paciupeHne KU3HEHHOTO OMbITa M OIbITa JESITEIILHOCTH B MPOIIECCE peain3allii OCHOBHBIX HAMpaBIICHUN
BOCIIUTATEILHON AEATEIBHOCTH, B TOM YUCJIE B YACTH:

rPa’KAAHCKOT0 BOCIIMTAHMS:

e CchOPMUPOBAHHOCTh TPAKIAHCKONW TMO3UIMUM OOYYAIOIIErocsl KaK AaKTUBHOTO M OTBETCTBEHHOTO UJICHA

pOCCHUICKOro 00IIecTBa;

e TPUHATHE TPAAUIIMOHHBIX 00IEYETOBEUECKINX TYMAHUCTUUYECKUX U IEMOKPATUIECKUX [ICHHOCTEH;



e TOTOBHOCTh BECTH COBMECTHYIO JESTEIbHOCTh B HHTEpEcax TpakIaHCKOro OOIlecTBa, Yy4acTBOBaTh B
caMOYIIpaBJieHUU B 00pa30BaTesIbHON OpraHu3allly;

e yYMEHHUE B3aUMOJICUCTBOBATH C COIMATILHBIMU UHCTUTYTAMU B COOTBETCTBUU C UX (PYHKIUSMU U HA3HAUYCHUEM;

e TOTOBHOCTb K TYMaHUTAPHOW U BOJIOHTEPCKOU NESATENBHOCTH.

NATPHOTHYECKOT0 BOCTIMTAHUS

e c(hopMUPOBAHHOCTH POCCUICKOMN IpaXkIAHCKON UIEHTUYHOCTH, MATPUOTU3MA;

e IIEHHOCTHOE OTHOILIEHHUE K TOCYJapCTBEHHBIM CUMBOJIAM, JTOCTHXEHUSAM POCCUICKUX YUEHBIX B 00JaCTH (PU3UKU U
TEXHUKE.

JAYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

e c(hopMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, 3STUYECKOTO MTOBEICHUS;

e CIOCOOHOCTh OLEHUBAaTh CUTyallMI0 M NPUHUMATh OCO3HAHHBIE PEIIECHUS, OPUEHTUPYACh HA MOPAJIBHO-
HPaBCTBEHHBIE HOPMBI U LICHHOCTHU, B TOM YHCJIE B ACSITEIBHOCTH YUYEHOTO;

e OCO3HAHHUE JUYHOIO BKJIA/Ia B IOCTPOECHUE YCTOMYMBOIO OYIYILETO.

ICTETHYECKOr0 BOCIIUTAHUSA:
e OCTETHYECKOE OTHOILIEHHUE K MHUPY, BKJIIOUasi 3CTETUKY HAyYHOTO0 TBOPUECTBA, NPUCYILEro (PU3NUECKON HayKe.
TPYAOBOI'0 BOCIIMTAHUS:

e UHTEpEC K pa3IMYHBIM cdepaM MNpoPecCHOHATBHON NEATEIbHOCTH, B TOM YHCJIE CBA3aHHBIM C (PU3UKON U
TEXHUKOM, YMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOP Oyayiied mnpodeccuu U peanu3oBbIBATH COOCTBEHHBIE
YKU3HEHHbIC TIJIaHbL;

e TOTOBHOCTb U CITIOCOOHOCTH K 00Pa30BaHUIO 1 CAMOOOPA30BaHUIO B 00s1acT (DU3UKH HA IPOTSHKCHUH BCEH JKU3HU.

IKOJIOrHYECKOr0 BOCIIUTAHMA:

e c(hopMUPOBAHHOCTH FIKOJOTUYECKON KYJIbTYPhl, OCO3HAHUE TJI00ATILHOTO XapaKTepa SKOJIOTUYECKUX TTPOOIIeM;

e IUIAHUPOBAHUE M OCYIIECTBICHUE ICUCTBUM B OKPYXKAIOLIEHW CpPEIE HAa OCHOBE 3HAHUSA LEJIIEM YCTOMYHUBOIO
Pa3BUTHS YEJIOBEUYECTBA;

e pacIIMPEHHE OMbITA AEATEILHOCTH IKOJOTUUECKON HAIIPABIEHHOCTH HA OCHOBE UMEIOIIMXCS 3HAaHUH MO (U3HKe.

LHEHHOCTH HAYYHOI'0 MO3HAHUSA:
e c(hopMUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHS (PU3NYECKON HAYKHU;



OCO3HAaHHNC IICHHOCTHU HaquOﬁ ACATCIbHOCTH, TOTOBHOCTH B IIPOLCCCC H3IYUCHUA (l)I/I3I/IKI/I OCYHICCTBIIATDH
IMPOCKTHYIO U UCCICHOBATCIbCKYIO JCATCIIbHOCTh MHANBUYAJIBHO U B I'PVYIIIIC.

METANIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE yUeOHbIE JeiiCTBUSA
Ba3oBnie Jjornueckue 1eiicTBUA:

CaMOCTOSITENIbHO (hOPMYJIMPOBATH U aKTyaJU3UpPOBaTh MPoOJIeMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

OIPEICIIATh LEU ICATEIIbHOCTH, 3aJ1aBaTh apaMeTPbl U KPUTEPUU UX JOCTHKEHHUS;

BBISBJISITH 3aKOHOMEPHOCTH U IIPOTUBOPEUUS B PACCMaTPHUBACMBIX (PU3MUECKUX SBIICHHSIX;

pazpabarbiBaTh IJIaH PEHICHUS MPOOJEMBbI C YUYETOM aHAJIM3a UMEIOIIUXCA MaTepUaIbHBIX M HEMaTepUabHBIX
pECYpCOB;

BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb, OLICHWBATh COOTBETCTBUE PE3yJIbTATOB LEJISAM, OIECHUBATh PUCKU
MOCJIEJICTBUN AEITEIIBHOCTH;

KOOPJAUMHUPOBATh W BBINOJHATH PabOTy B YCIOBHUSAX PEAIBHOTO, BHUPTYaIbHOTO W KOMOMHHUPOBAHHOIO
B3aUMOJICHCTBUS,

pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOJIEM.

Ba3oBnle ucciienoBarejbcKue 1eCTBUSA.

BJIa/IE€Th HAYYHOU TEPMHHOJIOTHEH, KIIFOUEBBIMU MOHATHAMHU U METO1aMU (PU3UUECKON HAYKU;

BJIAJI€Th HABbIKAMH YYEOHO-UCCIEA0BATEILCKOM U MPOEKTHOM AESTENBHOCTH B 00JaCTH (PU3UKHU, CIOCOOHOCTBIO U
TOTOBHOCTBIO K CaMOCTOSITEIbHOMY TIOMCKY METOJOB pelIeHHs 3a1ad (PU3MUecKOro COACpKaHUs, MPUMEHEHHUIO
Pa3IMYHBIX METOJIOB MIO3HAHUS;

BJAJE€Th BHUJIAMHU JEATEIBHOCTH MO TMOJIYYEHHIO HOBOTO 3HAHUS, €ro HWHTEepIpeTalud, MPeoOpa3OBaHUIO U
NPUMEHEHUIO B PA3JIMYHBIX YYEOHBIX CHUTyalMsIX, B TOM YHCIE MPHU CO3JaHUU y4EOHBIX MPOEKTOB B 0OOJACTH
busuKy;

BBISIBJISITH TIPUYMHHO-CIICICTBEHHBIC CBSI3W W aKTyalM3UpOBaTh 3ajady, BBIIBUTaTh THUIOTE3y €€ peleHus,
HAXOJHUTh apTyMEHTHI JJIsl JOKA3aTebCTBA CBOMX YTBEPKACHUH, 3aaBaTh MapaMeTPhbl U KPUTEPUN PEILICHUS;



aHAJTM3UPOBATh MOJYUYCHHBIE B XOJ€ PELICHUs 3aJa4yl Pe3y/IbTaThl, KPUTHUECKU OIICHUBATH MX JOCTOBEPHOCTD,
IPOTHO3UPOBATh U3MEHEHHE B HOBBIX yCIIOBHSAX;

CTaBUTH U (OPMYIHPOBATH COOCTBEHHBIE 3314l B 00Pa30BaTENbHON JIEATEIILHOCTH, B TOM YHUCIIE MPH U3yUYEHUH
buzukwy;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATH MPUOOPETEHHBIN OTIBIT;

yYMETh IIEPEHOCUTH 3HaHUS N0 (PU3MKE B IPAKTUYECKYIO 001aCTh KU3HEACSITEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00IacTel;

BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE TIOAXO/bI M PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

Pabora ¢ undpopmaunmeii:

BJaJIeTh HAaBBIKAMU TMOJIydeHUsS HHpOpManmu (QU3NIECKOr0 COACPKAHUS W3 HCTOYHHUKOB pa3HbIX THIIOB,
CaMOCTOSTEIILHO OCYIICCTBIIATh IOKWCK, aHAIM3, CUCTEMATHU3alMI0 M HMHTCPIIPETAIUI0 HHPOPMALUKA Pa3TuIHBIX
BHUJIOB U (hOPM TIPEACTABICHUS;

OIICHMBATh JJOCTOBEPHOCTHh HH(POPMAIIHH;

UCIIOJIb30BaTh CPEJCTBA WHGOPMAIMOHHBIX W KOMMYHHKAIMOHHBIX TEXHOJOTMH B PEIICHHH KOTHUTHBHBIX,
KOMMYHHKATHBHBIX M OPraHU3allMOHHBIX 3aJa4 C COOJIIOJICHHEM TpeOOBaHHMH SPrOHOMHUKH, TEXHUKH
0€30IMacHOCTH, THUTHEHBI, PECypCOCOCpPEKCHHsI, TPABOBBIX M JTHYECKUX HOPM, HOPM HH(POPMAITMOHHOM
0e3011aCHOCTH;

CO3/1aBaTh TEKCThl (PM3UYECKOrO COACpKAHHUS B Pa3IUYHBIX (opMaTax ¢ Y4ETOM Ha3HaueHUs HHOOpPMALMH M
IICJICBOM ayIUTOPHH, BEIOMpAsk ONTUMAIbHYIO0 (POPMY IIPEICTaBICHHS U BU3YaTH3al[|H.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIe 1eHCTBHS:

OCYIIECTBIIATH OOIIEHUE HA YPOKax (PU3UKHU U BO BHEYPOUHOU JCATEIHHOCTH;
pacno3HaBaTh MPEANOCHUIKNA KOHMDIUKTHBIX CUTYallUMd U CMATYATh KOH(MIUKTHI;
Pa3BEPHYTO U JIOTUYHO M3J1araTh CBOI TOUKY 3PEHHUS C UCIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;



MMOHMUMATh U UCIOJIb30BaTh MPEUMYIIICCTBA KOMaHHOW M HHIUBHUIYaIbHOW paOOTHI;

BBIOMPATh TEMATUKy M METOJBI COBMECTHBIX JCHCTBUN C y4ETOM OOIIMX HMHTEPECOB M BO3MOXKHOCTCH KaXKJIOTO
YyJIeHa KOJJIEKTHUBA;

MIPUHUMATH eI COBMECTHON NIEATEIbHOCTH, OPTaHU30BBIBATh M KOOPIUHUPOBATH NEUCTBHS TIO €€ TOCTIKCHHIO:
COCTABJISITh IUJIAH JCHCTBUMA, pACIPEACNATh PO ¢ y4ETOM MHEHHMM YYaCTHHUKOB, OOCYXIAaTh PE3yJIbTAThI
COBMECTHOM pabOTHI;

OIICHMBATh KaueCTBO CBOETO BKJaJa M KaXKJIOI0 YJaCTHHKAa KOMaHIbl B OOIIMK pe3yabTaT Mo pa3padoTaHHBIM
KPUTEPUSIM;

nmpeayiaraTh HOBBIE TIPOEKTHI, OICGHWBATh HWJEHW C TO3WIIMH HOBHW3HBI, OPUTHMHAIBHOCTH, MPAKTHIESCKON
3HAYMMOCTH;

OCYIIECTBIISITh TO3UTUBHOE CTPATETHYECKOE IIOBEJCHUE B PA3IMYHBIX CHUTYaIUAX, MPOSBIATH TBOPUYECTBO U
BOOOpakeHHUE, OBITh MHUITUATHBHBIM.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusauus:

CaMOCTOSITEJIbHO OCYILECTBIISATh MO3HABATENIbHYIO JESATEIBHOCTh B 00JAaCTH (DU3UKM M aCTPOHOMHUH, BBISBISTH
po0IeMBbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 33/1a4H;

CaMOCTOSITEIIBHO COCTABIIATH IUIAH PELICHUs PACUETHBIX M KAUECTBEHHBIX 3314, IIJIaH BBIITOJIHEHUS IPAKTUYECKON
paboThI ¢ YYETOM UMEIOIIUXCSI PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEHN U MIPEATIOUTECHHUIA;

JaBaTh OLIEHKY HOBBIM CHUTYaLIMsIM;

paciupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JieN1aTh OCO3HAHHBIN BHIOOD, apryMEHTHPOBATh €T0, OpaTh Ha ce0s OTBETCTBEHHOCTD 3a PEIICHHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBATh (DOPMUPOBAHHMIO U MPOSBICHUIO SPYIUIMH B 00JaCTH (PU3UKH, MOCTOSHHO TOBBIIIATH CBOM
00pa3oBaTeNIbHBIN U KYJIbTYPHBIN YPOBEHb.

CﬂMOKOHTpOJIb, IMOIMOHAJIbHbINA HHTEJLJIEKT:

JIaBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTh KOPPEKTHUBBI B AEATEILHOCTh, OLICHUBATh COOTBETCTBUE PE3YJILTATOB
1IEJISIM;



BJA/IETh HaBBIKAMU I103HABATEIBHON PEQIIEKCMM KaK OCO3HAHUS COBEPIIAEMBIX JAECUCTBUA M MBICIUTEIbHBIX
IIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHU;

UCIIOJIb30BaTh NPUEMBI pe(IeKCUU 1711 OLIEHKH CUTYalluy, BEIOOpa BEPHOIO PEILICHUS;

YMETb OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATDH PELIEHHUS 110 UX CHUKEHHUIO;

IIPUHAMATh MOTUBBI U aPTYMEHTBI IPYTUX IIPU aHAJIU3€E PE3YyJIbTATOB JACSATEIbHOCTH;

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

IIPUHUMATh MOTUBBI U aPTYMEHTBI IPYTUX IIPU aHAIU3€ PE3yJIbTaTOB JEATEIbHOCTH;

IPU3HABATh CBOE MPABO M MPABO APYIHX HA OIIHOKH.

B nporuecce nOCTHX)EHUSI TUYHOCTHBIX PE3YJIbTaTOB OCBOCHMS MPOrpaMMbl MO (PU3MKE Il YPOBHSI CPEIHETO OOIIEro
o0Opa3zoBaHus y 00y4arOIINXCsl COBEPIICHCTBYETCS SMOLIMOHAIBHBIM UHTEIUICKT, MPEANoaraomuii cpopMrUpOBaHHOCTE:

CaMOCO3HaHUSl, BKIIIOUYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIMOHAIBHOE COCTOSIHHE, BHUJIETh HAIpaBICHUS
pa3BUTHSI COOCTBEHHON AMOIIMOHAIILHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOPETyJIUPOBAHUSI, BKIIOUYAIOIIETO0 CAMOKOHTPOJIb, YMEHHE MPUHUMATh OTBETCTBEHHOCTH 3a CBOE IMOBEJICHHUE,
CIIOCOOHOCTH aIANTUPOBATHCS K IMOIIMOHATBHBIM U3MEHEHUSIM U TIPOSIBIISITh THOKOCTh, OBITH OTKPHITHIM HOBOMY;
BHYTPEHHEW MOTHUBAIIMM, BKJIIOYAIONIEH CTPEMJICHHE K JOCTHXKEHUIO 1EIM U YCNeXy, ONTHUMH3M,
WHULIMATUBHOCTh, YMEHHE IEMCTBOBATH, UCXOS U3 CBOMX BO3MOYKHOCTEN;

OMIIATUH, BKJIIOYAIONIEH CIOCOOHOCTh MOHMMATh 3MOIMOHAIBHOE COCTOSHUE JPYTUX, YYUTHIBATH €r0o IpHU
OCYUIECTBJICHUH OOLIEHUS, CHOCOOHOCTh K COYYBCTBHUIO U CONEPEKUBAHUIO;

COI[MAILHBIX HABBIKOB, BKJIIOUAIOIIMX CHOCOOHOCTh BBICTPAMBATh OTHOIIEHHUS C JAPYTMMHU JIFOABMU, 3a00TUTHCS,
MPOSIBJISITH HHTEPEC U Pa3peliaTb KOH(IUKTHI.

[TPEAMETHBIE PE3VJIbTATHBI

K konmy oOyuenuss B 10 Kknacce TmpeAMETHbIE pe3ylbTaTbl Ha YIrAyOJAEHHOM YpPOBHE JOJDKHBI OTpa)kaTh
c(OPMUPOBAHHOCTH y O0YUAIOIINXCS YMEHUI:



MOHUMATh POJIb PU3UKHU B SKOHOMUYECKON, TEXHOJIOTUYECKON, IKOJIOTUYECKOM, COITMAIBHOM M ATHYECKOU cdhepax
JeSATEILHOCTH YEJI0BEKa, pOJib U MECTO (DU3UKHU B COBPEMEHHON HAyYHOH KapTUHE MUPA, 3HAUEHHUE OMUCATEIHHOM,
CUCTEMATU3UPYIOIEH, OOBSCHUTEILHON M TPOTHOCTHYECKOW (PYHKIMH (U3UYECKON TEOpUM — MEXaHUKH,
MOJICKYJIIPHON (PH3UKH W TEPMOAMHAMUKH, POJb (U3MUECKOW TEOpurd B (POPMUPOBAHUHU TPEICTABICHUN O
buznyecKoil KapTUHE MUPA;

pasnuyaTh yCJIOBUS MPUMEHUMOCTH MoOjelied PU3NYecKUX Teld U MPOLEeCCOB (SBJICHUI): UHEpIMAIbHAs CUCTEMa
oTcuéra, abCOJIIOTHO TBEPIIOE TEJIO, MaTepualbHas TOYKA, PaBHOYCKOPEHHOE JBUKEHHUE, CBOOOJHOE MaJIeHUE,
abcoitoTHO yrpyrasi aedopmaiiusi, abCOTIOTHO yHPYyroe v abCONIOTHO HEYNPYroe CTOJIKHOBEHUS, MOJECIH rasa,
KUJKOCTH U TBEPJIOTO (KPUCTALTMYECKOTO) TeJia, UeadbHbIN T'a3, TOUCUHBIN 3aps]l, OMTHOPOJAHOE DJIECKTPUUECKOE
1oJIE;

pasznuyaTh yCioBHS (TpaHUIIbI, 00JaCTH) MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, MIOHUMATh BCEOOIIMMA XapaKTep
byHIaMEHTAIBHBIX 3aKOHOB U OTPAaHUYEHHOCTD HUCIIOIH30BAHUS YACTHBIX 3aKOHOB;

aHaJTM3UPOBATh U OOBACHATH MEXAaHUYECKHUE TMPOIIECCHI U SIBJCHUS, UCIOJIb3Ysl OCHOBHBIC MOJIOKEHUSI U 3aKOHBI
MEXaHUKU (OTHOCUTEIHHOCTh MEXaHUUECKOTO JBIKEHUS, (DOPMYJIbI KHHEMATUKA PABHOYCKOPEHHOTO JABUYKEHUSI,
npeoOpa3zoBanus ['anmuiess s CKOPOCTHM U TEPEeMEIICHUs, 3aKOoHbl HbIOTOHA, MPUHIIUI OTHOCHUTEIbHOCTH
["anunes, 3aK0OH BCEMUPHOTO TATOTEHHUS, 3aKOHBI COXPAaHEHUS UMITYJIbCa U MEXaHUYECKOW SHEPTUH, CBSI3h padOThHI
CUJIbl C W3MEHEHHEM MEXAHUYECKOM JHEpPruu, YCJIOBHUS PABHOBECHS TBEPIOIrO Tejia), MPH 3TOM HCIOJIb30BaTh
MaTeMaTHYECKOE BBIpAKEHUE 3aKOHOB, YKa3blBaTh YCIOBHUS TMPUMEHUMOCTH  (DU3UYECKUX  3aKOHOB:
npeoOpa3zoBanuii ['anunesi, BTOpPOro M TpeThero 3akoHOB HpBIOTOHA, 3aKOHOB COXpaHEHUs HUMITyJbca U
MEXaHUYECKOI IHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHAM3UPOBATh U OOBACHITH TEIUIOBBIC MPOIIECCHI U SBICHUS, UCTIONB3Yysl OCHOBHBIC ToyiokeHUsT MKT u 3akoHBI
MOJIEKYJISIpHON (PU3UKKM U TEepPMOJAMHAMUKHU (CBSI3b JAaBJICHUSI HJEATBLHOIO Ta3a CO CpeaHed KWHETHYECKOM
HHEpruer TEIUIOBOr0 JBUKEHUS M KOHIEHTpAlMel ero MOJEKyJ, CBA3b TeMIepaTyphbl BEIECTBA CO CpeaHEl
KMHETUYECKOM DHEPryueu TETUIOBOrO ABUIKEHMS €ro YacCTHll, CBS3b JABJIEHUS HICAIHHOTO Ta3a ¢ KOHIEHTpalUeH
MOJIEKYJI U €ro TeMmeparypou, ypaBHeHue MeHneneeBa—Knanepona, nepBplii 3aKOH TEPMOJAMHAMHUKH, 3aKOH
COXpPAHEHHS PHEPTUU B TEIUIOBBIX MPOIECCaX), MIPU 3TOM HCIOIb30BaTh MAaTEMATHUYECKOE BBIPAXKEHUE 3aKOHOB,
YKa3bIBaTh YCJIOBUS IPUMEHUMOCTH ypaBHEeHHsI MenaeneeBa—Knanelipona;



aHAJIM3UPOBaThb U OOBSCHATH DIIEKTPUYECKUE SBJICHUS, WCIIOJIb3YsS] OCHOBHBIE TIOJIOKEHUS M 3aKOHBI
AIIEKTPOJIMHAMUKH  (3aKOH  COXPAaHEHUs JJIEKTPUUYECKOTro 3apsaa, 3akoH KylloHa, NOTEHUMANIbHOCTh
IEKTPOCTATUYECKOIO IIOJIsL, NMPUHLMUI CYINEPIO3ULHAH 3JIEKTPUYECKUX II0JE€H, NMPU ITOM YyKas3blBas YCJIOBHS
IpUMEHUMOCTH 3aKkoHa KyioHa, a Takke MpakTHYEeCKH BayKHBIE COOTHOILIEHUs: 3aKOHbI OMa IS y4acTKa LEenHu U
JUIS 3aMKHYTOM DJIEKTpHueckod uenu, 3akoH Jxoyns—Jlenma, mpaBuna Kupxroda, 3axkonst dDapanes nns
AIEKTPOJIN3A);

ONKCHIBaTh (U3NYECKUE MPOLECChl U SBJICHUS, UCIOJB3YS BEIUYMHBI: IEpEMELIEHHE, CKOPOCTb, YCKOPEHUE,
MMITYJIBC TE€Ja U CHUCTEMBI TE€Jl, CHJIA, MOMEHT CHWJIbl, JABJICHUE, TIOTEHIUAJIbHAS SHEPTUs, KHHETUYECKAS SHEPT U,
MEXaHUYeCKasl SHEPTUsl, padoTa CUJIbl, HEHTPOCTPEMUTEIBLHOE YCKOPEHUE, CHIIA TSXKECTH, CUJla YIPYTOCTH, CHJIa
TPEHUsSI, MOILHOCTbh, PHEPrUsl B3aUMOJEUCTBHUS Tena ¢ 3eMil€id BOMM3H €€ IMOBEPXHOCTH, DHEPrus yHpyrou
nedopMalui MpYy>KUHBI, KOJIUYECTBO TEIUIOTHI, a0COJIIOTHas TemIeparypa Teja, pabdoTa B TEpMOJUHAMMUKE,
BHYTPEHHSSL SHEPrUsl MAEaJbHOTO OJHOATOMHOIO Ta3a, paboTa HAEaJbHOrO ra3a, OTHOCHTEJbHAs BJIAKHOCTb
Bo3ayxa, KIIJl naeanbHOro TEMI0BOTO ABUTATENS; DJIEKTPUUECKOE TOJIE, HAIPSHKEHHOCTD AJIEKTPUYECKOrO OIS,
HaIpsHKEHHOCTh TOJISI TOYEYHOIO 3apsfa WM 3apsDKEHHOTO IIapa B BAKyyME€ M B JIMDJIEKTPHUKE, IOTEHIMAI
AIIEKTPOCTATUYECKOrO IIOJIs, PA3HOCTh IIOTEHLMAJIOB, DJIEKTPOABWKYILAs CHJIA, CUJIA TOKAa, HaNpsLKEHUE,
MOIIIHOCTb TOKa, OJJIEKTpUYECKas €EMKOCTh IIJIOCKOIO KOHIEHCATOpa, CONPOTUBICHHUE Y4YacTKa LENu C
IIOCJIEA0BATEIBHBIM U NTAPAJUICIIBHBIM COEIUHEHUEM PE3UCTOPOB, IHEPT U JIEKTPUUYECKOIO 110JI1 KOHIEHCATOPA,
OOBSACHATh OCOOEHHOCTH MNPOTEKAHHS (U3UUYECKUX SIBJICHUN: MEXAHHYECKOE NBH)KEHHE, TEIIOBOE IBUKEHUE
YacTHUI[ BELIECTBA, TEIUIOBOE paBHOBECHE, OpPOYHOBCKOE JABWXEHHE, AU(PQy3us, HUCIApEeHUE, KUIIEHUE U
KOHJICHCAIMsA, IUIABJIEHWE W KPUCTAJUIM3AlMs, HAIPABJICHHOCTh TEIUIONEPENay, JJIEKTPU3ALUs  Tell,
DKBUITOTEHIUAIBHOCTD IIOBEPXHOCTH 3aPSKEHHOIO IIPOBOHHUKA;

MPOBOJUTH MCCIIEIOBAHUE 3aBUCUMOCTH OJHOW (DPU3MYECKOW BEJIMYUHBI OT JIPYrol ¢ MCHOJIb30BAHUEM MPSIMBIX
U3MEpPEHU, MpPU HTOM KOHCTPYUPOBATH YCTAHOBKY, (DUKCHUPOBATh PE3yJbTaThl MOJYYEHHOW 3aBUCUMOCTH
(bu3MYecKuX BEIMYMH B BUJIE TPAPUKOB C YUETOM aOCOJIOTHBIX MOTPEIIHOCTEN U3MEPEHH, 1eaTh BBIBOJBI 110
pe3yabpTaTaM UCCIEA0BaHNs;

IPOBOAUTH KOCBEHHBIE M3MEPEHHs (PU3MUECKUX BEIMYHH, IPU 3TOM BBIOMPATH ONTUMAJIbHBIA METOA M3MEpPEHUS,
OLIEHUBATh A0COIIOTHBIE U OTHOCUTEJIbHBIE IIOTPEIIHOCTH IPSIMBIX U KOCBEHHBIX U3MEPEHU;



IPOBOANUTH ONBITBI 10 MPOBEPKE MPEIJIOKEHHOW TMIOTE3bl: IUIAHUPOBATH JSKCIEPUMEHT, COOUpaTh
HKCIEPUMEHTAIbHYIO YCTAHOBKY, AaHAJM3UpPOBaTh MOJIY4YEHHbIE pE3YyJbTaThl M J€JaTb BBIBOJ O CTaTyce
peI0KEHHON THIIOTESbI;

coOr0aTh MpaBuja 0€30MacHOrO TpyAa IPU NPOBEIECHUH HCCIENOBAaHUN B paMKax Y4eOHOro 3KCIEPUMEHTA,
NpaKTUKyMa M y4e€OHO-MCCIIEIOBATEIbCKOM M MPOEKTHOW JEATEIBHOCTH C HCIOJIb30BAHHEM HW3MEPUTEIbHBIX
YCTPOMCTB U 1a00paTOPHOTO 000PYI0BaHUS;

pemath pacyéTHbIE 33Ja4u C SBHO 33JJaHHOM M HESBHO 33JaHHOM (PU3UUECKON MOJIENbIO: HA OCHOBAHUHU aHAJIN3a
yCIJIOBHSI OOOCHOBBIBATH BBIOOP (PU3MYECKON MOJENHN, OTBEYAIOIIEH TpeOOBaHUSAM 3a1aud, TPUMEHATH (POPMYJIbL,
3aKOHBI, 3aKOHOMEPHOCTH W TOCTYJaThl (PU3UYECKUX TEOPHUIl MPU HUCHOJIb30BAHUU MATEMATHYECKUX METOJIOB
peuieHust 3ajad, MNPOBOJUTH PACUEThl HA OCHOBAaHUM HMEIOMIMXCA JAHHBIX, AHAIM3UPOBATh PE3YJbTATHl U
KOPPEKTUPOBATH METOBI PELIEHUS C YYETOM IOJIYYEHHBIX PE3YJIBTATOB;

pelaTh KaueCTBEHHbIE 3aJjaul, TpeOyIolMe NPUMEHEHUs 3HAaHUM U3 pa3HbIX pa3lesoB Kypca (PU3MKHU, a TaKxKe
WHTErpallid 3HAHUM U3 JPYTUX MPEIMETOB €CTECTBEHHO-HAYYHOI'O IUKJIA: BBICTPAMBATH JIOTHUECKYIO LIETIOUYKY
paccyXJIeHU ¢ OMOPOIl HA U3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU U (PU3UUECKUE SBIICHUS;

UCIOJIb30BaTh TEOPETHUECKHE 3HAHMSI Il OOBSICHEHHS OCHOBHBIX MPUHLMUIIOB pabOThl H3MEPUTENIbHBIX
npuOOpPOB, TEXHUUECKUX YCTPOUCTB U TEXHOJOTUYECKUX MTPOLIECCOB;

IPUBOJUTH MPUMEPHI BKJIAJa POCCUMCKUX U 3apyOeKHBIX YUYEHBIX-(U3UKOB B pa3BUTHE HAyKH, B OObSICHEHUE
MIPOLIECCOB OKPY’KAIOIIET0 MUPA, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

aHAJIM3UPOBaTh U OLIEHUBATH MOCIEACTBUS OBITOBOM M MPOU3BOJACTBEHHOMN NIEATEIbHOCTH YE€JIOBEKA, CBA3AHHOU C
bu3NYeCKUMHU TMpoLecCaMu, C MO3UIMUI 3KOJIOTUYECKON O€30MacHOCTH, MPEACTAaBICHUI O pPalUOHAIBEHOM
IPUPOAOIIOIB30BAHNHN, A TAKKE Pa3yMHOM HMCIOJIb30BAHUU JIOCTHKEHUN HAYKH M TEXHOJIOTHH JUIsl 1aJbHEUILEero
Pa3BUTHUSI YEJIOBEUECKOTO OOIIIECTBA;

NPUMEHATh pPa3jIUYHble CHOCOOBI paboThl ¢ HMHPOpMauuen (PU3NYECKOro coaepk aHUs C HMCHOJIb30BaHUEM
COBPEMEHHBIX HMH(POPMALMOHHBIX TEXHOJOTUH, MPU HSTOM HCIOJIb30BATh COBPEMEHHbIE HWH(MOPMAIIMOHHbBIE
TEXHOJOTHM JJIsi TOHMCKa, MepepabOTKM U NpPEeAbABICHUS y4yeOHOW M Hay4YHO-TIONMYJIAPHOM HHQOpMAaIINH,
CTPYKTYPUPOBAaHUSI W HUHTEpIpeTanud WHGOpMalWU, MOJYYEHHOW W3 Pa3IUYHbIX HCTOYHUKOB, KPUTHUECKU



aHATM3UPOBATh NOJyYaeMyro HH(GOPMAIIHIO U OIICHUBAThH €€ IOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAHUH,
TaK ¥ Ha OCHOBE aHAJIM3a UCTOYHUKA WH(POPMALINY;

NPOSIBJIATh OPTaHM3ALMOHHBIE U MO3HABATEIbHbIE YMEHHS CaMOCTOSTEILHOTO MpUOOpEeTeHus HOBBIX 3HAHUI B
MIPOIIECCE BBHIMIOJHEHUS IPOEKTHBIX U Y4eOHO-HCCIEA0BATEIBCKUX PAbOT;

paboTaTh B TPyNIIEe C UCTIOJTHEHUEM Pa3IIUYHBIX COIMATBHBIX POJICH, INTAHUPOBATh Pa0OTy TPYIIIBI, PAIIMOHATIBEHO
pacrnpenessTh 1esTeIbHOCTh B HECTAHIAPTHBIX CUTYalUsX, a/IeKBaTHO OIEHUBATDH BKJIAJ] KaXIOTO M3 YYACTHUKOB
TPYIIIBI B PEIICHUE PacCMaTpUBAEMON POOIEMBI;

NPOSIBJIATE MOTHBAIMIO K Oyaymied NpoQecCHOHATbHON IESITETBbHOCTH TI0  CIEHUATBHOCTAM  (PH3UKO-
TEXHUYECKOTO TIPOoQus.

K xoHiyy oOyuenus B 11 Kkaacce mnpeaMeTHblE pe3yJdbTaTbl Ha YriayOJIEHHOM YpPOBHE JOJDKHBI OTpaXkaTh
c(OPMHPOBAHHOCTh Y 00YYAIOLIUXCS YMEHHIA:

MOHUMATh POJIb (PU3UKH B SKOHOMUYECKOM, TEXHOJIOTUYECKOM, COIMAIBHON U 3TUYECKOH chepax NesTeTbHOCTH
4esI0BeKa, pojib U MECTO (PM3UKH B COBPEMEHHOM HayyHOW KapTHHE MHUpa, POjib aCTPOHOMHMH B MPAKTUUYECKOM
NEATEIbBHOCTH  4YEJIOBEKa W JaJbHEHIIEM HAay4YHO-TEXHHYECKOM pAa3BUTHH, 3HAYECHHUE ONMCATEIbHOM,
CUCTEMATU3HUPYIOUIEH, 00BICHUTENbHON U MPOTHOCTUYECKON (DYHKIMI (PU3MUECKON TEOPUH — DIIEKTPOAUHAMUKH,
CHEeUaIbHOW TEOPUU OTHOCUTEITBHOCTH, KBAHTOBOM (PHU3MKH, posib (U3HUECKOW TEOopuu B (POPMUPOBAHUU
npeCcTaBiICHU 0 (GU3NYECKON KapTHHE MUPA, MECTO (PU3NYECKONW KapTHUHBI MHUpa B OOLIEM psIy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IIPUPOJIE;

paznuyaTh YCIOBUS MPUMEHUMOCTH MoJielell (U3MUeCKMX Ted M MPOLECCOB (SIBJICHUI): OJHOPOAHOE
AIEKTPUYECKOE M OJHOPOJHOE MArHUTHOE TMOJis, TapMOHHUYECKHE KOJeOaHMs, MaTeMaTUYECKUUA MasITHUK,
UJcaNbHbIA MPYKUHHBIM MasTHUK, TAPMOHUYECKUE BOJIHBI, UCANbHBIA KOJEOATEIbHBIM KOHTYpP, TOHKAs JIMH3A,
MOJIEJIE aTOMa, aTOMHOTI0 $/Ipa U KBAHTOBOW MOJIEJIN CBETA;

pa3nuuaTh yCcJIOoBUs (TpaHMIbI, 00JACTH) MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, MOHMMATh BCEOOIINI XapakTep
(byHIaMEHTAIbHBIX 3aKOHOB U OTPAaHUYEHHOCTb UCIIOIb30BaHUS YACTHBIX 3aKOHOB;



aHAJM3UPOBATh U OOBSICHATH DJEKTPOMATrHUTHBIC IMPOIECCHl U SIBJICHHS, HCIIOJIb3YysS OCHOBHBIC IOJOXKECHHUS W
3aKOHBI D3JIEKTPOJMHAMHUKA U CICIUAIbHON TEOPHUHU OTHOCHUTEIIBHOCTH (3aKOH COXPaHEHUS AJIEKTPUUYECKOTO
3apsiga, cwia Awmrmepa, cuia JIopeHla, 3aKOH AJIEKTPOMAarHUTHOM WHAYKUMH, npaBwio Jlenma, cBssp D/(C
CAaMOMHJYKIIMH B DJIEMEHTE SJIEKTPUUECKOM e CO CKOPOCTHIO U3BMEHEHHUSI CUJIbI TOKA, MOCTYJIAThl CIIEUAIbHON
TEOPHUHU OTHOCUTEJIbHOCTH DUHIITEIHA);

aHAJM3UPOBATh M OOBSACHATH KBAHTOBBIC IPOIECCHI M SBJICHHUS, HCIOJB3YS IOJIOKEHHS KBAaHTOBOW (DU3MKH
(ypaBHeHue OuHmTeitHa 118 doTodddexrTa, MmepBblii W BTOpoM mocTynarbl bopa, MPUHIMI COOTHOIICHUS
HeonpenenéHHocten I'eifzenOepra, 3aKOHbl COXpaHEHUs 3apsSJ0BOTO U MacCOBOIO YHMCEN W DHEPTUU B SJIEPHBIX
peakIusxX, 3aKOH PaJMOAKTUBHOTO pacnajia);

OMUCHIBATh (PM3UYECKHUE MPOIECCHl U SIBJICHUS, UCIOJIb3YysSd BEJIWYUHBI: HANPSKEHHOCTh JJIEKTPUYECKOTO TOJIS,
MOTEHIUAJT 3JIEKTPOCTATHYECKOTO MOJIs, Pa3HOCTh MOTEHIMAIOB, 3JIEKTPOJBUKYIAsl CUJla, UHIYKIHS MarHUTHOTO
MOJIsl, MAarHUTHBIA TOTOK, cujia AMIiepa, WHAYKTUBHOCTb, 3JIEKTPOJBHXKYILAS CHUJIA CAMOMHAYKIWH, SHEPTHUS
MarHMTHOTO TMOJISl TPOBOJIHUKA C TOKOM, PEISTUBUCTCKUI UMITYJIbC, TTOJHASL YHEPTHS, SHEPTUS MTOKOs CBOOOHOM
YaCTHUIIbI, PHEPTHS U UMITYJIbC (DOTOHA, MACCOBOE YUCIIO U 3apsijl siApa, SHEPTUS CBSI3H SAPa;

OOBSACHATh OCOOCHHOCTH MPOTEKaHUS (U3UYECKUX SBICHUMN: DJIEKTPOMArHUTHAS WHIYKIMS, CAMOWHIYKIIWSA,
pe3oHaHc, UHTEpPEPEHIHs BOJH, TUPPAKIUS, TUCTIEPCUs, TTOJIHOE BHYTPEHHEE OTpakeHUe, (HOTOIIEKTPUICCKUN
apdexr (dbororddekr), anpda- um OerTa-pacmagsl saep, TamMMa-U3IydeHHE sjep, (U3UUYCCKHE MPUHITUIIBI
CIIEKTPAJIbHOTO aHaIu3a U pabOoThI Jia3epa;

OTpEeNIeNATh HAIIPaBJIECHWE UHIYKIIUM MarHUTHOTO MOJIsl TPOBOJAHUKA C TOKOM, CHJIbI AMriepa u cuiibl JlopeHiia;
CTPOUTH N300pAKEHUE, CO3/ITaBaeMOE TUIOCKUM 3€pKajioM, TOHKOH JIMH30#, U PACCUUTHIBATH €T0 XapaKTEPUCTHUKY;
MPUMEHSTH OCHOBOTIOJIATAIOIINE ACTPOHOMHUYECKUE TOHSATHS, TEOPUHM WM 3aKOHBI JUIsl aHalu3a W OOBSCHEHUS
(bU3MYECKUX MPOIECCOB, MPOMCXOIAIIMX B 3BE3/AaX, B 3BE3JHBIX CHCTEMax, B MEXKTaJIAKTUYECKOW cpene;
JIBIDKEHHUS HEOECHBIX TEJI, DBOJIIOINHM 3BE311 U BeceneHHOMH;

MPOBOJAUTHL MCCJIEAOBAHUE 3aBUCUMOCTEM (PU3MUECKUX BEIUYUH C HCIOJb30BAHUEM IMPAMBIX U3MEPEHUH, TPHU
ATOM KOHCTPYHPOBATh YCTAaHOBKY, (PMKCHPOBATH PE3YJIbTATHI MOJYYCHHONW 3aBUCUMOCTH (PU3MUECKUX BEITUYUH B
BUJie TpapuKOB C Y4ETOM aOCONIOTHBIX TMOTPENTHOCTEH W3MEpPEHUH, Jenarh BBIBOABI 10 pe3yibTaTam
MCCJICIOBAHUS;



MPOBOJIUTH KOCBEHHbIE U3MEPEHUSI (U3NMUECKUX BETUYHUH, TP 3TOM BBHIOMPATH ONTUMAIbHBIA METOJI U3MEPEHUS,
OLICHUBATh a0COJIOTHBIE M OTHOCUTENIbHBIC TOTPEITHOCTU MPSAMBIX U KOCBEHHBIX U3MEPEHUM;

MPOBOJUTH ONBITHI IO TMPOBEPKE MPEAJIOKEHHOW THUIOTE3bl: IUIAHUPOBATH JKCIEPUMEHT, COOUpaTh
HKCIEPUMEHTAJIbHYIO YCTAaHOBKY, aHAJIM3UPOBATh MOJYYEHHbIE pE3YyJbTaThl W JieJlaThb BBIBOJ O CTaTyce
MPEIIOKEHHON THUIIOTESBI,

ONMKCHIBATH METO/IbI MOTYYEHUSI HAYUYHBIX ACTPOHOMHYECKUX 3HAHUM;

coOJII0/IaTh TMpaBuja 0€30MacHOro TpyJa MPH NMPOBEICHUU MCCIEIOBAaHUN B paMKaxX Y4eOHOro SKCIEpPUMEHTAa,
MpakTUKyMa M Y4eOHO-HCCIIEA0BATEIbCKOM U TMPOEKTHOW JEATENbHOCTH C MCIOJb30BAHUEM HU3MEPUTEIbHBIX
YCTPOMUCTB U J1a00paTOpPHOTrO 000PY1I0BAHUS;

pelarh pacy€THBIE 3aJ]a4u C SIBHO 33JIaHHOM W HESBHO 3aJaHHON (hU3MYECKOM MOJIECTbI0: HA OCHOBaHUU aHau3a
yCIIOBUSI BBIOMpATh (PU3MYECKUE MOJENM, OTBEUaAoIIue TPeOOBaHUAM 3aJaud, MPUMEHSTh (POPMYJIbI, 3aKOHBI,
3aKOHOMEPHOCTH U TOCTYJIaThl (PU3UYECKUX TEOPUU MPU HCIOIH30BAHUM MATEMAaTHYECKUX METOJIOB PEIICHUs
3a/1a4, MPOBOAUTH PacUYEThl HA OCHOBAHUU UMEIOIIUXCS JIAaHHBIX, aHATU3UPOBATh PE3yJIbTaThl U KOPPEKTUPOBATH
METO/IbI PEIICHUSI C YUETOM MOTYUYCHHBIX PE3YJIbTATOB;

peraTh KaueCTBEHHbBIC 3a7auM, TPEOYyIOIue MPUMEHEHNs 3HAHUW M3 Pa3HBIX pa3lenoB Kypca (GU3WKH, a TaKKe
WHTETpallud 3HAHUM U3 JPYTUX MPEIMETOB €CTECTBEHHO-HAYYHOTO ITMKJIA: BBHICTPAMBAThH JIOTHUECKYIO IIETIOUKY
paccykJIeHUl ¢ OTIOPOM HAa U3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3UYECKUE SBIICHUS;

UCIIOJIB30BaTh TEOPETUYECKUE 3HAHUS JJIsi OOBSICHEHUS OCHOBHBIX MPUHIMIIOB PabOThl HU3MEPUTEIbHBIX
NpUOOPOB, TEXHUUECKUX YCTPONUCTB U TEXHOJOTHUUECKUX MTPOIIECCOB;

MPUBOJUTH MPUMEPHI BKJIAJa POCCUUCKUX W 3apyOCKHBIX YUEHBIX-(PU3UKOB B PA3BUTHE HAYKH, B OOBSICHEHUE
MIPOIIECCOB OKPYIKAIOIIETO MUPA, B PA3BUTHE TEXHUKHU M TEXHOJIOTHIA;

aHaJM3UPOBATh U OLICHUBATH MOCJIEACTBUS OBITOBOM M MPOU3BOJACTBEHHON JEATEIBHOCTH YEJIOBEKA, CBSI3aHHOM ¢
bu3MYeCKUMHU TMpoleccaMu, € TO3MIMH HSKOJIOTHYECKOW O€30MacHOCTH, NPEACTaBICHUN O pallMoOHAIBHOM
MIPUPOJIOTIOIB30BAHUH, a TAK)KE PA3yMHOM HCIOJB30BAHUU JOCTUKEHUM HAyKH M TEXHOJOTUM JJIsl JajbHEHIIEro
Pa3BUTHS YETOBEYECKOTO OOIIECTBA;

MPUMEHSTh Pa3IUYHbIE CHOCOOBI PaboThl ¢ WHpOpMaNUen (PUINIECKOTO CcoAepkKaHUS C HMCHOJIb30BAaHUEM
COBPEMEHHBIX HMH(POPMALMOHHBIX TEXHOJOTUH, MPU O3TOM HCIOJIH30BATH COBPEMEHHbIE WH(GOPMAIIMOHHbIE



TEXHOJIOTUM JJIs TOUCKa, TEepepadOTKM W MPeabsBICHUS Y4YeOHOW M HAy4YHO-TIOMYJsipHOW uH(bOpMaIu,
CTPYKTYPUPOBAHMSI M HMHTEpIpeTanuyd WH(OpMaIuu, TOJYYEHHOW M3 PA3IUYHBIX HCTOYHUKOB, KPUTUYECKH
aHAJIM3UPOBATh MOTyYaeMyr0 HHGOPMAIIMIO U OI[EHUBATh €€ TOCTOBEPHOCTh KaK Ha OCHOBE UMEIOIIMXCS 3HAHUH,
TaK ¥ Ha OCHOBE aHaJN3a UCTOYHHKA HH(POPMAIIIH;

MPOSIBIISITh OPTaHU3AIMOHHBIE W TO3HABATEIbHBIE YMEHHS CAMOCTOSITEILHOTO MPUOOpPETEHHs] HOBBIX 3HAHHUM B
MIPOILIECCE BBITTOJIHEHUS IPOEKTHBIX M Y4EOHO-UCCIIEN0BATENLCKUX PadoT;

paboTaTh B IPYIIE C UCIIOTHEHUEM PA3IMYHBIX COIMAIBHBIX POJIEH, TUTAHUPOBATH padOTy TPYMIIbI, pAllMOHATBHO
pacnpenesnarh AeSITeIbHOCTh B HECTAaHAAPTHBIX CUTYalHUsIX, aIEKBaTHO OLICHUBATh BKJIAJ KaXJAOr0 U3 YYACTHUKOB
TPYIIIbI B PEIIEHUE PacCCMaTPUBAEMOM MPOOIJIEMBI;

NOPOSIBJISITh MOTUBALIMIO K Oyaymeid npo(ecCHOHANbHON NEATeNbHOCTH 10 CHEHUANIbHOCTAM  (PU3MKO-
TEXHUUYECKOTO TPOpuIIs.

TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoanuectBo yacos JJIeKTPOHHBIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourpoabubie IIpakTnyeckue
n/n NMPOrpamMMbI Bcero o0pa3oBaTe/ibHbIEC
padoTsbI padoTsbI
pecypcsl
Paznea 1. HAYUHBIA METO/I IO3HAHUS ITPAUPOIbI
. bubmuoreka [JOK
1.1 Hayunslii MeTOA MO3HAHUSA TPUPOBI 6 https://m.edsoo.ru/f16b68d7
Hroro no paszneny 6
Paznen 2. MEXAHUKA
2.1 Kunematuka 10 1 bubmuoreka [JOK




https://m.edsoo.ru/f16b68d7

bu6mmoreka [IOK
2.2 1
JIpHaMuKa 0 https://m.eds00.ru/f16b68d7
. bubnmoreka [JOK
2.
3 Craruka TBEpIOTO TENA 5 https://m.edsoo.ru/f16b68d7
bubmuoreka [JOK
24 3aKOHBI COXPAHCHUS B MEXAHUKE 10 https://m.edso0.ru/f16b68d7
Hroro mo pazueny 35

Paznes 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJUHAMUKA

3.1 OCHOBBI MOJIEKYJISIPHOKUHETUYECKON TEOpUHU 15 bubmorexa HOK
' yp p https://m.edso0.ru/f16b68d7
bu6mmoreka [IOK
3.2 Tepmoaunamuka. TeroBble MalTMHBI 20 httos://m.edsoo.ru/fL6b68d7
33 ArperartHble cocTosiHUS BelecTBa. dDazoBble 14 bubnnorexka [JOK
' HEPEXOIbI https://m.edsoo.ru/f16b68d7
Hroro mo pazueny 49
Paznen 4. JIEKTPOINHAMUKA
bu6mmoreka [IOK
41 Onerpiriecioe nore 24 https://m.eds00.ru/f16b68d7
. . bubnuorexa [JOK
4.2 IToCTOSHHBIN 2IEKTPUUECKUI TOK 24 httos://m.edsoo.ru/fL6b68d7
bubmuorexa [JOK
4.3 ToKit B pasmiHbIX Cpefiax 0 https://m.edsoo.ru/f16b68d7
Hroro no pazneny 54
Pazznen 5. PUBSHUYECKHUM TIPAKTUKYM
5.1 du3nyecKkuil NPakTUKyM 16 16 bubnuoreka [IOK




‘ https://m.edsoo.ru/f16b68d7

Wroro no pazueny 16
| bubmuorexa [JOK
Pesepriioe Bpens 10 https://m.edsoo.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 8 16
11 KJIACC
KounuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB H TeM uudpoBbIie
Ne n/m P Konrpoubusie IIpakTuueckue (mudpp )
NMpPOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcsbl
Paznea 1. JIEKTPOJANHAMUKA
bu6mmoreka [JOK
11 Martiriioe nosie 14 https://m.edsoo.ru/39859f1
bu6mmoreka [IOK
12 SCKTPOMArHHTHAS HHAYKUHS 13 1 https://m.eds00.ru/39859f1
Hroro no pazgeny 27
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
bu6mmorexa [IOK
21 Mexammeckue konebarms 10 https://m.eds00.ru/39859f1
bu6mmorexa [IOK
2.2 DJEeKTpOMarHUTHbIE KOJIeOaHuUs 15 https://m.edsoo.ru/39859ef1
53 MexaHU4YeCcKHUe U DJIEKTPOMArHUTHBIE 10 1 bubnnoreka [JOK
' BOJIHBI https://m.eds00.ru/39859¢f1
2.4 Onruka 25 1 bu6mmoreka [IOK




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

Uroro no pazgeny

60

Pasnea 3. OCHOBBI CIIEIITMAJIBHOM TEOPUM OTHOCHUTEJBHOCTH

bu6mmoreka [IOK
31 Octoser CTO > 1 https://m.eds00.ru/39859ef1
Wroro no pazueny 5
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubnuorexa [JOK
4.1 K - 1
OPTYCKYAPHOBOTHOBOM AYaH3M > https://m.eds00.ru/39859f1
bu6mmoreka [IOK
4.2 o
H3HKa aTomMa > https://m.eds00.ru/39859f1
43 ®u3rKa aTOMHOTO /1pa U 3JIEMEHTapPHBIX 5 bubnuorexa [JOK
' 4aCTHII https://m.eds00.ru/39859ef1
Hroro no pazneny 25

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPO®U3UKU

5.1 DNeMEeHTBl aCTPOHOMUU U acTPOPU3UKU 12 ngiﬁr%?:;szgﬁgg%gefl
Hroro no pazgeny 12
Pasznen 6. PUSHUECKHM TIPAKTUKYM

6.1 du3ndecKuil TPaKTUKYM 16 16 ngi;;fiigﬁ};gswe £
Hroro 1o pasneny 16
Paznen 7. OBOBIIAIOIIEE TIOBTOPEHUE

71 Cuctemaru3zanusi 1 0000IICHUE 15 bubmuorexa [JOK

NpEaAMETHOI0 COACPKaHUA U OIIbITa

https://m.edso00.ru/39859ef1




JeATeIbHOCTH, TIPHOOPETEHHOTO NIPU
u3ydeHnu Kypca gusuku 10 — 11 kmaccos

Hroro no pazueny 15

bu6mmoreka [IOK
PesepBHOe Bpems 10 https://m.eds00.ru/39859¢f1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16




ITOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
KonuyecTBo yacos DJIEeKTPOHHbBIE
Ne Hara uugposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi oOpa3zoBaTesbHbIE
padoThI padoThI
pecypcbl
1 dwusuka — pyHAaMEHTATFHAS HayKa O 1 Bbu6mmotreka [JOK
npupojae https://m.edsoo.ru/1beef346
5 Hayunslit MeTO IO3HAHUSA U METOABI 1 bubnuoreka [IOK
UCCIIeIOBaHMS (PU3NICCKUX SBICHUI https://m.edsoo.ru/3a7fde29
DKCHEepUMEHT U TeOpus B IpoIecce
3 n03Ha11:I/I;I IPUPOIBI pHa6J'II(I))I[eHI/Ie u 1 Bubmiorexa OK
PUPOARL. https://m.edsoo.ru/34c49931
9KCIEPUMEHT B (PU3HKE
4 Crioco0b! u3MepeHus (PU3NIECKUX 1 bubnmnoreka HOK
BEIINYUH https://m.edsoo.ru/ca2def03
AOCOIOTHAs U OTHOCUTEIbHAS
5) MOTPEIIHOCTH U3MEPEHUIN PU3NYECKUX 1 bubmmorexa LIOK
P P https://m.edsoo.ru/7f18fda3
BEJIMYUH
MonenupoBanue B ¢puzuke. Poib u
6 MecTO (PU3UKU B GPOPMUPOBAHUU 1 bubmuoreka [IOK
COBPEMEHHOM HAYYHOUM KapTHHBI MHPA, https://m.edsoo.ru/eabbded1
B IIPAKTUYECKOMN AESITETbHOCTH JTI0AEH
Mexannueckoe nBuxkenue. Cucrema
7 orcuera. OTHOCUTEIBHOCTD 1 bubnunorexa LIOK
MEeXaHU4ecKoro AsrkeHus. [Ipsmas n https://m.edsoo.ru/e9a52f02
oOpaTHas 3a/1auu MEXaHUKH
8 Pannyc-BekTop MaTepualibHON TOUKH, 1 bubnmoreka [JOK




€T0 IMPOCKIMKU HAa OCH KOOpAMWHAT.

Tpaekropust. [lepemenienune. CKOpoCTb.

Hx mpoeknuu Ha OCH KOOPAWHAT

PaBHOMepHOE NIpsIMOJIMHEHOE
neuxenue. ['paduueckoe onucanue

https://m.edsoo.ru/30a108a5

bu6nmoreka [IOK

o PABHOMEPHOTO MPAMOJUHEHHOTO https://m.edsoo.ru/89ba7190
JIBI>KECHUS

10 CroxxeHue nepeMereHuii U CKOpocTeil. bubmmoreka [JOK
Perenue 3agau https://m.edsoo.ru/761d18aa
HepaBHoMepHOE 1BUKEHUE.

11 MrHoBeHHas CKOPOCTh. Y CKOPEHHE. Bbu6moteka [JOK
[IpsimosHENHOE NBUKEHUE C https://m.edso0.ru/a99549a7
MIOCTOSIHHBIM YCKOPEHUEM
I'paduueckoe onucanue

12 IPSIMOJIMHENHOT O ABMXKEHUS C bubmmorexa [IOK

https://m.eds00.ru/b7560bbf
MOCTOSIHHBIM YCKOPEHUEM
CBobosHoe nmajieHue. Y CKopeHue

13 ¢BOOOIHOTO ITaJICHN. 3aBUCHMOCTD bu6nmorexa LIOK
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS OT https://m.edsoo.ru/f738109c
BPEMEHHU U UX rpapuKu

14 JIBukeHue Tena, OpOIIEHHOTO O] bubmuoreka [{OK
YIJIOM K TOPU30HTY https://m.edsoo.ru/71cbb4f5
KpuBonuneliHoe nBuxeHue. /[Brxxenne
10 OKPY>KHOCTH. YTJIOBasi U JIMHEWHAs

15 ckopocTs. [lepuon u yacrora. Bubmmorexa [IOK

https://m.edso00.ru/33196fbe
LlenTpOocTpeMUTENBHOE U TIOTHOE
YCKOpEHUe
16 KonTtponsHas pabora o Teme Bubmmorexa [IOK

https://m.edsoo0.ru/1242f32e




"Kunemaruka"

[Iepsblit 3ak0H HproTOHA.
HMuepunanpHbple CUCTEMBI OTCUETA.

bubnunorexa LIOK

17 [Tpuniun oTHocuTenpHOCTH ["anues. https://m.edsoo.ru/5a9e4a64
HeunepuuanbHble CUCTEMBI OTCUETA
18 Cuita. PaBHOIEHCTBYIOIIAS CHJIA. bubmmoreka [JOK
Bropoii 3akon HeroTona. Macca https://m.eds00.ru/141d3837
19 Bzaumopeiictue ten. Tpernil 3aKk0H bubnnorexa [JOK
Herorona https://m.edsoo.ru/57dba505
[Tpunumn cynepno3uiuu cui. PeneHue
20 3alz)[aq11{a Hp}II/IHMSHeHI/I: 3aKOHOB bubmmorexa [JOK
https://m.edsoo.ru/bdf997fb
HeroTona
3aKOH BCEMUPHOIO TATOTEHUS.
21 OKBHUBAJIEHTHOCTh IPABUTAIMOHHON U bubmorexa LIOK
N https://m.eds00.ru/9aba2b0a
MHEPTHOM Macchl
99 Cuiia TS)KeCTH U YCKOPEHHE bubnnorexa [JOK
¢BOOOIHOTO MAEHNUSA https://m.edso0.ru/22757f26
JIBukeHre HeOECHBIX Te U UX
93 HCKYCCTBEHHBIX CITYTHHUKOB. [lepBas bubmuoteka [IOK
KOCMUYECKasi CKOPOCTh. 3aKOHBI https://m.edsoo.ru/11abfa0a
Kennepa
bubnunorexa LIOK
24 Crna ynpyroctH. 3akon T'yka. Bec Tena https://m.edsoo.ru/0ae2cd84
Cuna tpenus. [Ipupona u BUIbI cun bu6muoreka [JOK
25 TpeHus. JIBUKEHHE B KUJIKOCTH U Ta3e ¢ https://m.edsoo.ru/1fa86499
Y4ETOM CHUJIbI COTIPOTUBIICHUS CPEJIBI https://m.edso0.ru/2cb29676
26 HaBnenue. I 'mapocrarnueckoe but6mmoreka [IOK

nasnenue. Cuna Apxumena

https://m.edsoo.ru/a28aa7ad




AOCOJIFOTHO TBEPJIOE TEIIO. bubnmnoreka HOK
27 [TocTynaTenbHoE U BpaaTeabHOE bubmunoreka [JOK
JIBUKEHUE TBEPAOTO TENa https://m.edsoo.ru/2b95d57¢
98 MOMEHT CUJIbl OTHOCUTEJIBHO OCH bubnuorexa [JOK
BpauieHus. [1nedo cunbl https://m.edso00.ru/653d3459
CrnosxxeHue cuil, IpUI0KEHHBIX K
29 TBEepAOMy Teny. LleHTp TspkecTu Tena. Bu6muoteka [JOK
VYcoBus paBHOBECHUS TBEPJIOIO TEIA. https://m.edsoo.ru/9aa79a7d
Bunet paBHOBecHs
bubnunoreka LIOK
30 Pemterme saza+ https://m.edsoo.ru/dclcaacO
31 KonTtponpsHas pabora o Teme Bbu6mmotreka [JOK
"Iunamuka. CtaThka TBep10ro Tena" https://m.edsoo.ru/9f5a574c
HNMnynec MaTepuanbHOU TOYKH,
39 CHUCTEMBI MaTepHAIIbHBIX ToUYeK. LleHTp bubnnorexa [JOK
MacC CUCTEMbI MATEPHAIBHBIX TOYEK. https://m.edsoo.ru/4bb8294b
Teopema o IBMKEHUHU LIEHTPaA Macc
HMnynibC CUITBI U U3MEHEHHE UMITYIbCca
33 Tena. 3aKOH COXPaHCHHSI HMITYJIbCA. bubmmorexa [TOK
https://m.edsoo.ru/13f0a221
PeaktuBHOE NBHXKEHUE
MoMeHT uMIysbca MaTe€pUaAIbLHON
34 touku. [IpencraBnenue o coxpaHeHUn bubmuorexa [IOK
MOMEHTA UMITYJIbCa B LIEHTPAIbHBIX https://m.edso0o.ru/d6532eb9
TTOJISIX
bubnunorexa LIOK
35 Pemterme saza https://m.edso00.ru/f7706d63
36 Pabota cuibl Ha MaJIOM M Ha KOHEUHOM bubmuoreka [{OK

nepemeniennn. ['padpuueckoe

https://m.eds00.ru/913974c7




MIPEICTABJICHHE PAOOTHI CHITBI.
MoriHocTs CHJIbI

Kunernueckas sneprus. Teopema 06

bu6nunorexa LIOK

37 W3MEHEHUN KHUHETUYECKOI YHEPTUU
B p https://m.edsoo.ru/9a5e2e74
MaTepHaTbHOU TOYKH
[ToreHuManbHbIE U HEMTOTEHIINAJIHLHBIE
38 cwisl. I[loTennnansHas 3ueprus. Bropas buGnuorexa [IOK
) PrHA. P https://m.edsoo.ru/554bafcc
KOCMHYECKasi CKOPOCTh
TpeTbs KocMUYecKast CKOpocTh. CBS3b
paboThI HEMTOTCHIIUATBHBIX CHII C
39 A3MEHEHUEM MEXAaHUYECKON YHEPTUU Bubmiorexa HOK
P https://m.edsoo.ru/f57b4e01
CUCTEMBI Tell. 3aKOH COXPAHCHHUS
MEXaHUYECKON IHEPTUn
Yupyrue u He W€ CTOJIKHOBEHUS.
40 % E:;eHHe Beynﬂp }.]I'IFJ'II/I JISL VJIeaIbHOM bubnnorexa [JOK
p PHY g g https://m.edsoo.ru/f30f43b6
SKUIKOCTH
41 KonrtponsHas padorta no Teme "3aKoHbl bubmuoreka [IOK
COXpaHEHHUs B MEXaHHUKe" https://m.edsoo.ru/474e7c4a
Pa3Butue npeacraBiieHUI 0 IPUPOJIE
P prp bu6mmoteka IIOK
42 Ter1oTel. OcHOBHEBIE TTOn0keHusa MKT.
https://m.edsoo.ru/b0ad4445f
Juddysus. bpoyHoBckoe ABMKEHHE
CtpoeHue ra3000pa3HbIX, KUIKUX U
43 TBEPABIX TeJI. XapaKTep ABIKEHUS U bubnnorexa LOK
P . PacreD https://m.edso00.ru/c44d02e2
B3aUMOJEHCTBUS YACTHI[ BEIIECTBA
Macca u pasmepsl MOJIEKYII (ATOMOB).
44 Konnqecho Bep eCcTBa ri]OC”E“OSIHHaSI) buGnnorexa [IOK
m ) https://m.edsoo.ru/c5b72ab7
ABoraapo
45 Temneparypa. TemnoBoe paBHOBECHE. bubnmoreka [JOK




IlIkana Lenbcust

https://m.edso00.ru/0070d493

46 Pemenue 3amau bubmorexa [IOK
https://m.edsoo.ru/1531aba5
. bubnmmoreka [IOK
47 U neanpuslii ra3. 'a3oBble 3aKOHBI https://m.edsoo.ru/Ldeb2367
48 VYpaBuenue Menaeneera-Knaneiipona. bubmuorexa [IOK
Penrtenue 3amau https://m.edsoo.ru/8d12c328
49 AOcouoTHas TeMIiepaTypa. 3akoH bubmmoreka [JOK
JlanpToHAa https://m.edsoo.ru/14e02d1f
50 H3onponeccel B uaeanbHOM rase ¢ bubnuoreka [IOK
MOCTOSTHHBIM KOJIMYECTBOM BEIIIECTBA https://m.edso0.ru/68878d51
I'padpuaeckoe npencrasiaeHue
51 Hfog)poueccom iaoTepMa, H30X0pa, bubmorexa HOK
https://m.edso0.ru/1344327b
u3obapa
bubmmoteka IIOK
52 Ocnosroe ypaswente MKT https://m.edso0.ru/c8094721
bu6nmorexa LIOK
>3 Pemerre 3axa< https://m.eds00.ru/10265a05
CBs13b a0COTIOTHOI TemnepaTypbl
TEPMOJMHAMHYECKON CHCTEMBI CO
54 CpeIHe KHHETUYECKON dHEepruen https://m.edsoo.ru/c38af875
MOCTYIATEILHOTO TEIJIOBOTO JABMKCHHUS
€€ yacTuil
55 O06o0meHre U cucTeMaTr3aIys 3HaHUH bubmuorexa [{OK
o Teme "OcHoBel MKT" https://m.edso0.ru/09d12fd8
56 KonTponbhas pabota no teme "OCHOBBI bu6muoreka [JOK
MKT" https://m.edsoo.ru/13adad59
57 TepmonuHamMudeckas cucTeMa. 3a/laHue but6mmoreka [IOK




BHeIIHUX ycyoBuil 1t TJ[ cuctemsl.
Buemnue v BHyTpeHHUE TapaMETPBI.
[Tapamerpsl T/] cuctemsl Kak cpegHue
3HAYCHUS BEJIUYMH, OIMCHIBAIONIUX €€
Ha MUKPOCKOIIMYECKOM YPOBHE

https://m.edsoo.ru/5f8d38a3

Hy.]'ICBOG Ha4yajl0 TCpMOJIUHAMUKHU.

bu6nmoreka [IOK
58 C T
aMonposBoNbHas penaicaitis 11 https://m.edsoo.ru/8ec512f0
CHCTEMBI K TEIJIOBOMY PaBHOBECHIO
Mopnenb uneanbHOro ra3a B
59 TEpMOJIMHAMUKE. Y CJIOBUS bubmorexa HOK
pMOA T https://m.eds00.ru/29355001
MPUMEHUMOCTH 3TOI MoAenu
60 VYpaBuenne Menneneesa-Kianeiipona u bubmmoreka [JOK
BBIPKEHHE JIJIs1 BHYTPEHHEHN SHEpruun https://m.edsoo.ru/bal178d0
BeIpaxxenue 111 BHyTpEHHEH SHEPTUH
61 OJTHOATOMHOT'0 UIEAJILHOIO Tra3a. bu6mmoteka IIOK
KBaszucrarnueckue u HeCTaTUH4ECKUE https://m.edsoo.ru/ac5cacl5
MIPOIIECCHI
OnemeHTapHas paboTa B
62 TepMoarHaMuKe. Berauciaenue padoTsl bu6nmorexa LIOK
o rpaduky npoiecca Ha pV- https://m.edsoo.ru/741d5738
JIuarpaMme
Temnonepeaada Kak crnoco0 U3MEHEHUs
63 BHyTpeHHe# sHepruun T/l cuctemsl 6e3 bubmmorexa [JOK
yIp p https://m.eds00.ru/3d734561
COBepIUIeHHS pabOThI
64 KoHnBek1ust, TennonpoBoaHOCTb, bu6muoreka [JOK
U3JIy4YEeHHE https://m.edsoo.ru/157b54cd
65 KonuuectBo TemnoTel. TenmnoéMKOCTh but6mmoreka [IOK

TCia. YIIGJ'IBHaﬂ " MOJIApHas

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




TEINIOEMKOCTH BelllecTBa. Y AeabHast
TEIJIOTa CTOPAHUSI TOTLJIMBA

PacuéT xonmdecTBa TENIOTHI IIpu

bubnunorexa LIOK

06 Temionepeaaye https://m.edsoo.ru/1db5ad4e
67 [TonsiTie 06 aquabaTHOM mpoIriecce. bubnmnoreka HOK
IlepBrlil 3aKOH TEPMOAMHAMHUKH https://m.edso0.ru/d8098824
KonnyecTBo TermioTe! u paboTa Kak
68 Mepbl N3MEHEHHSI BHYTPEHHEW YHEPTUU bubmmorexa [JOK
https://m.edsoo.ru/b047alcd
T/ cucremsl
BTopoii 3ak0OH TepMOIMHAMUKH IS
69 PaBHOBECHBIX M HEPABHOBECHBIX bubnuoreka [{OK
nporeccoB. HeoOparumocTth https://m.edsoo.ru/c6f4f464
MIPUPOIHBIX MTPOIIECCOB
70 IIprHIMITBI AENCTBUS TEMIIOBBIX bu6mmoreka IIOK
marmuH. KITJT https://m.edsoo.ru/2e945513
7 Maxkcumansroe 3HaueHue KIT. [ukr bubnuorexa [{OK
Kapno https://m.edsoo.ru/fe3857b9
bu6nmorexa LIOK
72 Pemterrie azas https://m.edsoo.ru/b3efal8b
DKOJOTHUYECKHE aCTICKTHI
73 HCIIOJIb30BAHNS TEIUIOBBIX JIBUTrATEIICH. bubnunorexa LIOK
TermoBoe 3arpsi3HEHUE OKPYKarOIIEH https://m.edsoo.ru/9867aaa7
cpenbl
bubnunorexa LIOK
& Pemterre azas https://m.edso00.ru/c8c70432
O0001IeHne 1 cUCcTEMaTU3AINS 3HAHUI
bu6nunorexa LIOK
75 no teme "Tepmonunamuka. TemnaoBbie

MaluHe!"

https://m.edso0.ru/28d62b3f




KonTponbhas pabota no teme

bubnmoreka [IOK

76
"TepmoauHaMuka. TennoBble MalIuHb" https://m.edsoo.ru/1b6e26¢c5
[TapooOpa3oBaHue U KOHIECHCALMS.
77 I/Iclr)[a eli)ne U KUIeHue. Y nejibHas buGnuorexa [IOK
p ghde https://m.eds00.ru/6f8e6777
TEII0Ta Mapoo0pPa30BaAHUS
HaceimeHHbie 1 HEHACHIIIICHHBIE TTaPHI.
KauecrBenHas 3aBUCUMOCTD IIJIOTHOCTHA
Y NABJIEHUA HACBILIEHHOTO 1apa OT
78 TEMIIEPATYPBI, UX HGSaBHCHM(l;)CTB oT buGnuorexa [IOK
B PATYPHL, https://m.edso0o.ru/f5c17d02
00BbEMa HACKIIIIEHHOTO Mapa.
3aBUCUMOCTh TEMIIEPATYPbl KUTICHUS OT
JIaBJIEHUS B )KAIKOCTH
79 Bnaxxnocts Bo3ayxa. AGCOIIOTHASA U Bbu6mmotreka [JOK
OTHOCUTEJIbHAS BIAKHOCTD https://m.edsoo.ru/30ebbb79
bu6mmoteka IIOK
80 Pemenue 3amau
A https://m.edsoo.ru/18e95ff3
TBépnoe Teno. Kpucrammueckue u
81 amopdHble Tena. AHU30TPONHS CBOMCTB brbmmorexa LTOK
p ' P https://m.edsoo.ru/20a88a03
KPHUCTAIIJIOB
[TnaBneHre U KpUCTATUTH3AITHS.
bu6nmorexa LIOK
82 VY nenpHas TEI0Ta MJIaBICHUS.
https://m.edsoo.ru/6ee91e9f
CyO6numarus
edopMany TBEPAOTO TENA.
Aedop P bubmuoreka [{OK
83 Pactshxenue u cxxarue. Casur. Moayib
. https://m.edsoo.ru/dalaabl10
FOwnra. Ilpenen ynpyrux nedopmanuit
TemoBoe paciIipeHne KUIAKOCTEH 1
N bubmuoreka [{OK
84 TBEPABIX TeN. AHTAPMOHH3M TETLTOBBIX

KOJIeOaHUI YacTHL BELLIECTBA

https://m.edsoo.ru/7ba5edf2




85 [IpeoOpazoBanue 3HEpruu B (ha30BBIX bubnmnoreka HOK
nepexonax https://m.edso00.ru/97a0672f

bu6nuoreka [IOK

86 0% 0

DABHEHHe TEILIOBOro baratca https://m.edsoo.ru/ab1521fb
bub6nmoreka [IOK
7 P

8 ctietiie sazat https://m.edso0.ru/8ab7f40d
[ToBepxHOCTHOE HATSKEHHE.

Kanunnspueie sBnenus. JlaBiaenue noj bubmuoreka [IOK

88 .

VCKPHBIICHHON ITIOBEPXHOCTBIO https://m.edsoo.ru/b42f1f97
)kunkoctu. Popmyna Jlammaca
O06o011eHre u cucTeMaTu3alus 3HaHu|
89 1o TemMe "ArperaTHble COCTOSTHUS bubmorexa HOK
P " https://m.eds00.ru/0b52575¢c
BemecTsa. PazoBble NEPEXObI
KonTponbhas pabota no Teme
90 "ArperatHbl€ COCTOSIHUSI BEIIECTBA bubmorexa LOK
P \ B ' https://m.edsoo.ru/7dc2a739
®da30BbIC IEPEXOIBI
DneKTpu3aIys Tel U €€ MPOSBICHUS.

01 DnekTpuueckuii 3apsia. [[Ba Buna bubnuoreka [JOK
JJIEKTPUYECKUX 3apsAn0B. [IpoBogHuKY, https://m.edsoo.ru/laff445f
TURIIEKTPUKU U TIOTYTTPOBOJHUKU
DJIEMEHTAPHBIN JIEKTPUUECKH 3apsi.

92 3aKOH COXpaHECHHSI YJICKTPHIECKOTO bubmorexa [TOK

p P https://m.edsoo.ru/f49afd24
3apsa

93 B3aumopeiictBue 3apsioB. ToueuHbie bubmmoreka [JOK
3apsanbl. 3akoH Kynona https://m.edsoo.ru/445b7746

bubnunorexa LIOK

94 Pemenue 3amau https://m.edsoo.ru/6b87ec5a

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




Onektpuueckoe noiie. Ero neiicteue Ha

bubnmoreka [IOK

95
ANEKTPUYECKUE 3aPsi/Ibl https://m.edsoo.ru/05c6bfal
Hanpspk€HHOCTD 31EKTPUYECKOTO MOJSL.

96 [Tpo6usiii 3apsa. Jluauu bubmmoreka [JOK
HaNpsHKEHHOCTHU AJIEKTPUYECKOTO MOJIS. https://m.edsoo.ru/3dac6957
OaHOPOIHOE ANEKTPUUYECKOE T10JIe
[TorennmanbHOCTH

97 3IEKTPOCTaTHUECKOTo noJjs. PazHocTh bubmorexa LIOK

P ' https://m.eds00.ru/80021447
MOTEHIIMAJIOB U HAIPSDKEHUE
[lorennmansHas SHEPTHs 3apsiia B
98 DIIEKT OCTaTI/I‘IeCKOI\I/I) noJue Ii_IOTeH na bubmorexa LIOK
P ] t https://m.edsoo.ru/af5fa389
AIIEKTPOCTATUIECKOTO TTOJIS
CBs13b HAPSHKEHHOCTH OIS U

99 A3HOCTH TOTCHIIUAIIOB JIIS bubmmorexa LIOK
P 1 . https://m.edsoo.ru/df7a6838
AIIEKTPOCTATUIECKOTO TTOJIS

100 [TpyHIMI CynepnO3ULMH bubmuoreka [IOK
JJIEKTPUYECKUX TOJIEN https://m.edsoo.ru/Ocfe4a6e

bu6mmoreka IIOK

101 P

cHicHie sazat https://m.eds00.ru/5a582263

102 ITone Toyeunoro 3apsana. Ilone bubmmnoreka HOK
PAaBHOMEPHO 3apsKEHHOU cepbl https://m.edso0.ru/b297b5c3
ITone paBHOMEPHO 3apsiKEHHOTO MO

103 00BEMy mapa. [Tome paBHOMEpHO Bubmmorexa [IOK

Y Hape: PaBHONED https://m.edso0.ru/f7a665¢e
3apspKEHHON O€CKOHEYHOH TTOCKOCTH

104 [TpOoBOAHMKH B 3JIEKTPOCTATHIECKOM bubmuoreka [IOK
noJie. Y CJI0BUE paBHOBECHS 3apsI0B https://m.edso0o.ru/32405eab

105 JIMBINEKTPUKHU U ITOJIYIIPOBOJHUKY B bubmuoreka [JOK

SJICKTPOCTATUYCCKOM I10JIC

https://m.edso0.ru/060ebab5




Konaencarop. 21eKTpoEMKOCTh

106 KOHJIEHCATOpa. DIIEKTPOEMKOCTD bubmorexa LOK
s pa- P https://m.eds00.ru/845b4f73
TJIOCKOTO KOH/ICHCATOpa
107 [TapannenbHOE coeqUHEHNE bubmmoreka [JOK
KOHJICHCATOPOB https://m.edsoo.ru/d11e8ce7
108 IlocnenoBarenbHOE COCAUHECHUE bubnunoreka LIOK
KOHJIECHCATOPOB https://m.eds00.ru/1e992920
109 DHeprus 3apsHKEHHOT0 KOHASHCATOpa bubmorexa OK
P P A p https://m.edso0.ru/73a34f18
bubnunoreka LIOK
110 Pemenue 3agau https://m.edsoo.ru/5fb2ach5
https://m.edso0.ru/27434040
111 JIBro>keHue 3apsiKEHHOW YaCTHUIIbI B bubmuoreka [IOK
OJHOPOJIHOM BJIEKTPUUECKOM IT0JIE https://m.edsoo.ru/8341d6ac
112 Pemenue 3amau
113 O00011eHNe U cCUCTEMAaTU3AINS 3HAHUI bu6nmorexa LIOK
o Teme "DnekTpuueckoe mnosie" https://m.edsoo.ru/5752603f
114 Konrponbnas pabora no reme bubmuoteka [IOK
"DnekTpuueckoe mnoie" https://m.edsoo.ru/cefe90e9
Cuna Toka. [TocTossHHBIN TOK. Y CIOBUS
115 CYIIECTBOBAHHUS ITIOCTOSHHOI'O bubmorexa LOK
ym https://m.edso0.ru/233311b5
AIIEKTPUYECKOTO TOKA
but6mmorekxa [IOK
116 " .H SC
crotmmiH Toka. Hanpsbiene 1 /1 https://m.edsoo0.ru/0839a115
117 3akon OMa 11 y9acTKa [eTH. bubnuotexa [JOK
DJIEKTPUUYECKOE COTPOTHUBIICHUE https://m.edsoo.ru/f14f251e
118 3aBUCHUMOCTb COITPOTUBIICHUS bubmuoteka [IOK

OJIHOPOJIHOTO TIPOBOJIHHUKA OT €T0

https://m.edsoo.ru/95fcdf51




JJIMHBI U TUIOaAn IMMOIIEPEUYHOTO

ceUyeHus
119 VY nenpHOE CONPOTUBIICHUE BELIECTBA. bubnunorexa LIOK
Penrenue 3amau https://m.edso00.ru/437f8300
120 ITocnenoBarenbHOE, MapajuIeIbHOE, bu6nmoreka IIOK
CMEIIAHHOE COEIMHEHNE POBOITHUKOB https://m.edsoo.ru/236f7e07
121 Pacuér pa3BeTBIEHHBIX AIEKTPUUECKHUX bubnnorexa [JOK
neneii. [Ipasuna Kupxroga https://m.eds00.ru/1794cf37
bubmuoreka [IOK
122 Pemenme sana- https://m.edsocL).Iru/3881b469
123 PaGora snexkTpruyeckoro Toka. 3aKoH bubmmorexa [JOK
xoyns —Jlenna https://m.edsoo.ru/a3605c5¢
bubmmoreka [JOK
124 Pemenne sana- https://m.edso:)_.lru/6761bf0f
MOITHOCTD TEKTPUUYECKOTO TOKA.
125 TennoBas MOIITHOCTB, BEIACIICMAs Ha bubmorexa LOK
https://m.eds00.ru/99750a6f
pesucrope
bubmuoreka [IOK
126 Pemenme saxa- https://m.edso:)_.lru/eb72fc24
127 OJ1C u BHyTpeHHEE CONTPOTUBIICHHE bubmuoreka [IOK
HCTOYHUKA TOKA https://m.edsoo.ru/72d453af
128 3akon OMa 111 TOJTHOM (3aMKHYTOM ) bubmmoreka [JOK
AIIEKTPUYECKON LIETTH https://m.edsoo.ru/221f40fb
bubmuoreka [{OK
129 Peenne 3axad https://m.edsol_.[ru/3580b679
bubmuoreka [{OK
130 MoUHOCTS HCTOUHHKA TOKA https://m.edsol_.[ru/aan51d8
131 KopoTtkoe 3aMbIkanne bubnuorexa [JOK




https://m.edso0.ru/546f5632

132 Konpaencarop B 1ienu mocTOSIHHOT'O TOKa bubmorexa LOK
A pB I https://m.edsoo.ru/35368f3e
bubnunoreka LIOK
133 P
cHcHie sazad https://m.eds00.ru/4410cef0
Pemenue 3agau mo reme "l[locTostHHBIN bubmuorexa [IOK
134 . |
ANEKTPUYECKUN TOK https://m.edsoo.ru/a7340a29
135 Pemenne 3agau o Teme "IlocToSSHHBIN bubnuoreka [{OK
ANEKTPUIECKUH TOK" https://m.edsoo.ru/744261b8
136 Pemenue 3amau nmo treme "IlocTOSTHHBIHI bubnunoreka LIOK
AJIEKTPUYECKUM TOK" https://m.edso0.ru/eb5d4687
O0o01IeHre U CHCTeMAaTU3alus 3HAHUH
137 1o TeMe "I10CTOSTHHBIN ITeKTPUISCKUI bubmorexa OK
" P https://m.edso0.ru/bfd7a050
TOK
138 Konrponbnas pabora no reme bubmuoreka [IOK
"TTocTOsIHHBIN AMEKTpUYECKUil TOK" https://m.edsoo.ru/1885ddf1
DneKTpuyecKasi MpOBOAUMOCTD
139 aSHH§;BD(Be eng ;LeKT WYECKUI bubmorexa LOK
P . ' P https://m.edso0o.ru/da794295
TOK B MeTaitax. CBepXIpOBOIUMOCTh
DNEKTPUYECKHUIA TOK B paCTBOPAX H
140 acIuiaBax dJIEKTPOJIUTOB. 3aKOHBI bubmorexa LOK
P P ' https://m.eds00.ru/4b423491
®dapanes 175 IEKTPOIU3a
b K
141 DJeKTpu4YecKuil TOK B razax. [limasma htili?;lr?wfeegszgr(j 192492576
142 DJIEKTPUYECKUH TOK B BAKyyMe. bubnuoteka [JOK
Bakyymabie mpubopbl https://m.edsoo.ru/2E+160
143 DNEeKTpUYECKUN TOK B bubmuoteka [IOK

MOJTYTIPOBOTHUKAX

https://m.edso0.ru/ab61c660




144

[MomynpoBoiHUKOBBIE TPUOOPHI

bu6nmoreka [IOK
https://m.eds00.ru/83622200

145

146

147

148

149

Du3n4eCcKuil IPAKTUKYM 110 TEME
"M3MepeHune CUiibl TOKA U HAIIPSHKEHUS
B LIENIY [IOCTOSIHHOT'O TOKA ITPY IIOMOILU
AHAJIOTOBBIX U IU(POBBIX
W3MEPUTEIIbHBIX PUOOPOB" WIIH
"3HaKOMCTBO C IUPPOBOIA
nabopartopueii 1o ¢puzuke. [Ipumepsl
u3MepeHus PU3NYECKUX BEJTHMUUH MIPU
MOMOIIA KOMIBIOTEPHBIX JATYUKOB"

Ou3nyecKuil MPakTUKYM IO TEME
"N3y4yeHne HepaBHOMEPHOTO JBUKCHHUS
C IIEJIbIO0 OMpPEEICHUSI MTHOBEHHOM
ckopocTH"

Pu3n4ecKuil IPAKTUKYM 110 TEME
"M3MepeHune yCKOpEeHHUs ITpU
IPSIMOJIMHENHOM PaBHOYCKOPEHHOM
JBUKEHHUU 110 HAKJIOHHOM IJI0CKOCTH"
w "HccnenoBanue 3aBUCUMOCTH ITyTH
OT BPEMEHH NPU PABHOYCKOPEHHOM
JIBUKEHUH"

Pu3nUeCcKuil IPAKTUKYM I10 TEME
"N3mepenue yckopeHHus cBOOOIHOTO
nageHus" win "M3ydenue ABUKEHUS
Tena, OPOIIEHHOTO TOPU30HTAIBHO"

Pu3nUeCcKu IPAKTUKYM 110 TEME
"N3yueHune nBUKEHUA Tema 1o
OKPYKHOCTH C ITIOCTOSIHHOM 110 MOJYJIIO

bu6nunorexa LIOK
https://m.edsoo.ru/5643ea56

bubnunoreka LIOK
https://m.edsoo.ru/f6292f5f

bu6nmorexa LIOK
https://m.edso0.ru/6960h6ef

bubnunoreka LIOK
https://m.edsoo.ru/d1ea2402

but6mmoreka [IOK
https://m.edsoo.ru/bcf53514




150

ckopocthio" wim "MccnegoBanue
3aBUCHMOCTH TIepro/ia o0parieHus
KOHUYECKOIO MAasTHHKA OT €T0
napamerpos"”

DuU3nYeCKui MPAKTUKYM 10 TEME
"N3Mepenne paBHOJAEHCTBYIOIIEH CHJTBI
IpY ABIKEHUH OpycKa Mo HAaKJIOHHOU
wiockocTy" wu "lIpoBepka runoressl o
HE3aBUCHUMOCTH BPEMEHU JBUKCHUS
Opycka Mo HaKJIOHHOM IJIOCKOCTU Ha
3a/laHHOE PAcCTOSIHUE OT ero Macchl”

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

151

152

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"HccnenoBanue 3aBUCUMOCTH CUIT
YIPYTOCTH, BOSHUKAIOIIUX B IPYKUHE U
pPEe3UHOBOM 00paslie, OT uX
nepopmanun" unu "M3ydenne
JBUKEHMSI CHCTEMBI TEJ, CBA3aHHBIX
HUTBIO, IEPEKUHYTON Yepes3 JIETKUU
650K"

Pu3n4ecKuil IPAKTUKYM 110 TEME
"U3mepenue koappuiienta TpeHus no
BEJIMYMHE YTIIOBOrO KO3 pHIMeHTa
3aBucumoctu Frp(N)" wnm
"HccnenoBanue ABMKEHUS OpycKa 1o
HAKJIOHHOH TJIOCKOCTH C TIEPEMEHHBIM
K03 UIIMEHTOM TpEeHUs" UIn
"U3ydyeHue IBH>KEHUS Ipy3a HA Baly C
TpeHuem"

bu6mmoreka IIOK
https://m.edsoo.ru/b55b81al

bubnunorexa LIOK
https://m.edsoo.ru/b83b1607

153

Pu3N4eCcKUuil IPAKTUKYM 110 TEME

bubnunoreka LIOK




"UccnenoBanue yciaoBUd paBHOBECHS
TBEPAOTO TEJIA, UMEIOILETO OCh
BpaieHus" uinu "Konctpyuposanue
KPOHILUTEHHOB U pacyéT cuil ynpyrocru"
wiu "M3ydeHune ycToiunBocTH
TBEPJOTO TeJla, UMEIOIIEro IUIOIAab
onopsI"

https://m.edsoo.ru/4a04f4f7

154

Pu3n4ecKuil IPAKTUKYM 110 TEME
"N3MepeHune UMIrysibca Tena mno
TopMo3HOMY nyTu" unu "M3mepenue
CHJIBI TSITH, CKOPOCTH MOJEIN
3JIEKTPOMOOMIISL U MOIIIHOCTHU CHJIBI
Taru" win "CpaBHEHHE U3MEHEHUs
MMITyJIbCa TeJla C UMITYJIbCOM CHJIBI"
wiu "HMccnenoBanue coxpaHeHus
UMITyJIbCA MPU YIIPYTOM
B3aumojieiicteun" i "M3mepenue
KMHETUYECKON YHEPIUM Tea 1o
TOPMO3HOMY ITyTH"

bubmuoreka [IOK
https://m.edsoo.ru/856fh28e

155

Pu3nYecKuil TPAKTUKYM 110 TEME
"N3y4yeHne n30TepMHUYECKOTO Mpoliecca
(pexoMeH/1I0BaHO HCIIOIb30BaHHE

1 poBoi 1abopaTopun)" uin
"N3y4yeHue n30XopHOro npoiecca' uium
"N3yuenne nzobapHoro npouecca" uiu
"ITpoBepka ypaBHEHUS COCTOSTHUSA"

but6mmorekxa [IOK
https://m.edsoo.ru/e0fe7e07

156

Pu3NYeCKuil TPAKTUKYM I10 TEME
"U3mepenue yaenbHoi TernaoéMkoctu"
nn "UccnegoBanue npouecca

but6mmorekxa [IOK
https://m.edsoo.ru/2f2faa61




OCTBIBaHHMS BelllecTBa" WU
"HccnenoBanue aquabaTHOTO
npouecca" win "N3yuenue
B3aUMOCBSI3M SHEPTUU
MEXMOJIEKYJIIPHOTO B3aUMOJICUCTBUS U
TeMrepaTypbl KUTICHUS )KUIAKOCTEH"

157

158

Pu3N4eCKUu IPAKTUKYM 110 TEME
"N3ydyeHne 3aKOHOMEPHOCTEN
WCTIapEHUs KUIKOCTEH" 1N
"U3mepeHune yaeabHOM TErIoThI
raBieHus apaa" win "Usyuenue
CBOMCTB HACBIIIEHHBIX NTApOB" MU
"N3mepenune abCcoMOTHON BIAKHOCTH
BO3/lyXa M OI[EHKa Macchl apoB B
nomernieHnun". 3mepenue
K03((uIMeHTa TOBEPXHOCTHOIO
HATSHKEHUS

Du3HUeCKU IPAKTUKYM I10 TEME
"HaO:xroieHue npeBpalieHus 3Hepruu
3apsKEHHOT0 KOHEHCATOpa B YHEPTHIO
W3IIy4eHHS CBETOAMOA" UITN
"N3yueHne mpoTekaHus TOKa B LIETIH,
cojeprKallel KoHaeHcaTop' uimn
"Pacnipenenenue pazHOCTH
NOTEHLNAJIOB (HaNpPsKEHUs ) IPU
MIOCJIE0BATEIIBHOM COEINHEHUN
KOHJIEHCAaTOpoB"

bubnunoreka LIOK
https://m.edsoo.ru/6bl1a23b5

but6mmorekxa [IOK
https://m.edsoo.ru/ec424377

159

®u3NYeCcKuil TPAKTUKYM 110 TEME
"HccnenoBanue cMEIIaHHOTO

but6mmoreka [IOK
https://m.edso0.ru/2b179d98




COCJIMHEHUS PE3UCTOPOB" MK
"N3MepeHue yAaeabpHOro COIPOTUBIICHUS
npoBoaHukoB" win "MccnenoBanue
3aBUCUMOCTH CHJIbI TOKA OT
HaIpPSKEHUS JUIsl JIAMITbl HAaKaJTuBaHUs "

DuU3nYeCKui MPAKTUKYM 10 TEME
"Habnronenue aniekrponuza’ win
"N3mepeHnue 3apsiia 0OlHOBAJIEHTHOTO
noHa" wiu "MccnenoBanue

bubnunoreka LIOK

160
3aBHCUMOCTH COITPOTUBIICHUS https://m.edso0.ru/64b6e901
TEPMOPE3UCTOPA OT TeMIepaTypsl" HIn
"CHsiTHE BOJIBT-aMIIEPHOM
XapaKTEePUCTUKHU Auoaa"
PesepBueiil ypokx. O000mEHE U
161 CI/ICTEM&TI/ISZII:I/IH 3HAHHUH 110 TEME Bubmorexka HOK
" " https://m.edsoo.ru/ed017d93
Kunematuka
PesepBurrii ypok. O000111€HIE U
162 CI/ICTEM&TI/ISZP WS 3HAHUH 110 TEME Bubmiorexa IIOK
" ,'H https://m.eds00.ru/3149956b
JnHamuka
PesepsHbIil ypok. O000IIEHNE U
163 CI/ICTEMaTI/BZp W 3HAHUH 10 TEME Bubmorexa IIOK
" B " https://m.eds00.ru/0f9752ac
CraTuka TBEpJOTo Temna
PesepsHbiil ypok. O000IIEHHE U
164 CI/ICTIC)MaTI/BZp W 3HAHUH 110 TEME BrbmroTexa [IOK
" B " https://m.edso0.ru/6c0df9cc
3aKOHBI COXPaHEHHUSI B MEXaHHUKE
Peseprubrit ypok. O6001eHuE 1
165 CHCTEMAaTHU3alMS 3HAHUH 10 TEME but6mmoreka [IOK

"OCHOBBI MOJIEKYJIIPHOKUHETHYECKON
Teopun"

https://m.edsoo.ru/de148976




PesepBHbIil ypok. O0001ICHNE 1

166 CHCTEMAaTHU3aLMs 3HAHUH 110 TEME 1 bubnnorexa LHOK
. . | https://m.edsoo.ru/Obcc77cl
'"TepmoarHaMuKa. TerIoBbIE MAITUHBI
PesepBHbIil ypok. O0001ICHHE U

167 CHCTEeMaTH3alusl 3HaHUH 110 TeMe 1 bubmuorexa [JOK
"ArperaTHbl€ COCTOSTHUSI BELIECTBA. https://m.edsoo.ru/59ca5c91
®da30BbIe IEPEXOBI"
PesepBurblii ypok. O0001I€HIE U

168 CI/ICTEM&TI/IBZP Hst 3HaHI/II7IIlI 110 TEME 1 buGnuorexa [IOK
" : " https://m.edsoo.ru/f2381c0c
DIIEKTPUUYECKOE TT0JIC
PesepBueiil ypok. O0001mEHE U

169 CI/ICTEM&TI/ISZII;I/M 3HAHWH 10 TEME 1 buGnuorexa [IOK
" . . https://m.edsoo.ru/3cae6dal
ITocTOSITHHBIN JIEKTPUYECKUIA TOK
PesepBueiil ypok. O0001mEHE U

170 CI/ICTEM&TI/ISZP 1551 3HaHH;III o teMe "Toxku 1 bubnmorexa [IOK

B " https://m.edso0.ru/cc7681d4
B Pa3JIMYHBIX Cpelax
OBILIEE KOJIMYECTBO HACOB I10 170 16

[NPOTPAMME




11 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kontpoabubie IIpakTnueckue
n/n Bcero u3ydyeHusi oOpa3zoBaTejbHbIE
padoThI padoThI
pecypchl
BzaumopeiicTBre NOCTOSHHBIX
1 MAarHuTOB U IPOBOJHUKOB C TOKOM 1 bubmmorexa [JOK
poBOA ' https://m.edso0.ru/487a8593
MarnautHoe nosie. ['unoreza Ammnepa
BekTop MarHuTHOM WH, 15078
2 [Tpun ppm CyIIepIIo3u SIZK l\fIIaFHI/ITHBIX 1 bubmmorexa [JOK
p UH yrep " . https://m.edsoo.ru/4clabcch
nosiei. JInHuM MarHUTHOM MHIYKIIUH
3 MarunuTtHoe 10J€ NPOBOJHUKA C 1 bubnnorexa [JOK
TokoM. OnbIT Dpcrena https://m.edsoo.ru/d35d5262
4 Cuna Amnepa, e€ HallpaBJIEHUE U 1 bubmmnoreka HOK
MOZYJIb https://m.edsoo.ru/26d9c5ba
bu6mmoteka IIOK
5 P 1
CHLICHHE 3312t https://m.edsoo.ru/a37a0c21
6 [Ipumenenue 3akoHa Ammepa. 1 bubmmnoreka HOK
DIIEKTPOU3MEPUTEIILHBIE TPHOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHua, e€ HanpaBleHHE U
7 MolyJib. JIBH>KEHUE 3apsKEeHHON 1 bubmuoreka [JOK
YacTUIBI B OTHOPOJJHOM MArHUTHOM https://m.edsoo.ru/c97afaal
rnoJje
bubnunorexa LIOK
8 P 1
CHICHHE 3a/1a1 https://m.edsoo.ru/504e98c7
b K
9 Pa6ora cuiel Jlopenia 1 momorexa 110

https://m.edsoo.ru/d518be4b




bu6nmoreka [IOK

10 Penterrie 3apat https://m.eds00.ru/93617hd9
MaruuTtHoe mose B BEIISCTBE.
11 deppoMarHeTuky, napa- u bubmorexa LOK
pp - 11ap https://m.eds00.ru/30ff9608
IMaMarHeTUKA
OCHOBHBIE CBOMCTBA
12 dbeppomarnetukoB. [I[pumMenenne bubnnorexa LHOK
PP P https://m.edso00.ru/0b58190a
beppoMarHeTUKOB
13 Pemenue 3amau no teme "MarautHoe bubnunoreka LIOK
mose" https://m.edsoo.ru/5b55¢307
14 Pemenne 3anau mo Teme "MarautHoe bubnunoreka LIOK
rojie" https://m.edsoo.ru/41c4ae8a
SIBneHne ANeKTPOMarHUTHOM
15 HH nn. IToTok BekTOopa MarHuTHOMI bubnnorexa [JOK
AYKHHH. P https://m.edsoo.ru/b3efa0cl
WHIYKIAH
bubnmorexa LIOK
16 IC unpyximn https://m.edso0.ru/48150bd8
17 3aKOH 3JIEKTPOMAarHUTHON UHAYKIIMHU bubnnorexa [JOK
Dapanes https://m.edsoo.ru/a6dec188
18 Buxpesoe anekrpudeckoe noie. Toku bubmmnoreka HOK
dyko https://m.edsoo.ru/15abe140
19 OJIC uHAYKIMHN B ABHKYITUXCS bubnmoreka [JOK
MIPOBOJHUKAX https://m.edso0.ru/0235¢c02
bubnunorexa LIOK
2 P
0 CHICHHE 3a/1a1 https://m.edsoo.ru/4dfda618
bubnunorexa LIOK
21 IT JI
PaBHIO JlcHHa https://m.edsoo.ru/bbc22726
22 NunyktuBHOCTH. Katymika bubnuorexa [JOK




WHAYKTHUBHOCTHU B LCIIH ITOCTOSAHHOI'O
TOKa

SBnenune camounaykiuu. IJ1C

https://m.edsoo.ru/621eae9d

bubnunorexa LIOK

23
CaMOUHIYKIUU https://m.edsoo.ru/7ee60ca8
24 DHeprusi MarHuTHOTO TOJIsl KaTYIIKH C bubnmnoreka HOK
TOKOM. DJIEKTPOMArHuTHOE T0JIe https://m.edsoo.ru/b3cOad11
bubnuoreka [{OK
25 P
CHICHHE Satat https://m.eds00.ru/88f69d2b
26 O06o001IeHre U CUCTEMaTH3aIHs bubmuoreka [{OK
3HaHUN 110 TeMe "DeKTpoinHaMuKa" https://m.eds00.ru/76484025
97 KonTponbhas pabota no Teme bubmmorexa [JOK
"OnexkTpoauHaMuKa" https://m.edso0.ru/8ae09b98
Konebarenpnas cucrema. CBOOOIHBIE
28 koJieOanust. ['apMoHnYEeCKHe bubmorexa [IOK
-1 ap https://m.edsoo.ru/7c1db385
KoJIeOaHMS
29 Kunemarnueckoe 1 JTUHAMHUYECKOE bu6nmorexa LIOK
oIHcaHue KoJieOaTenbHbIX ABHKEHNI https://m.edso0.ru/87ce9498
DHepreTudeckoe omnrcanue. BeiBo
JTUHAMUYECKOTO OIUCAHUS
30 rapMOHUYECKUX KOJeOaHUH U3 UX bubmorexa LIOK
P https://m.edso0.ru/e3c99692
SHEPreTUIECKOT0 U KHHEMATHIECKOTO
OIMCAaHUS
bubnunorexa LIOK
31 A OaHuii
MILTTYAa 1 pa3a konebanuii https://m.edsoo.ru/7a0c439%a
[Tepuon u yacToTa KOJIeOAHHMIA.
39 [Tepron ManmbIx CBOOOIHBIX bubnunorexa LIOK

KoJIeOaHUIT MATEMATHUYECKOTO
MasiTHUKA. [leprnoa cBOOOTHBIX

https://m.edsoo.ru/e0399319




KoJie0aHUM MPY>KUHHOTO MasTHUKA

33 3aryxaromue KoieOaHus. bubnmoreka [JOK
Breinyxnennbie koiaebanus. Pezonanc https://m.edsoo.ru/72¢93d09
bubnunorexa LIOK
4 A
3 BroKONCOaIHA https://m.edsoo.ru/6add2644
bu6nunorexa LIOK
35 Pemenue 3agau https://m.edsoo.ru/addeec71
https://m.edso0.ru/756123c5
Vpoxk-koH(pepeunus "MexaHnueCKHue
36 K(?JIG63HI/I$(I1) BpM ILIKEIJII:HI:IX Bubmiorexa OK
3’3 https://m.edso0.ru/8ef587be
WHCTPYMCHTAX
O00011IeHNE U CUCTEMATH3AIUS
37 3HaHWH 110 TeMe "MexaHnueckue bubnnorexa [JOK
" https://m.edsoo.ru/eb84182f
KOJIEOAHUS
OJeKTpOMarHUTHBIE KOJICOaHusI. bubmmnoreka HOK
38 N
KonebarenbHblil KOHTYp https://m.edsoo.ru/d4adabde
®opmyna Tomcona. CBsI3b aMIUIUTY/IBI
39 3apsaa KOHASHCATOPpa ¢ aMILIUTYION bubmorexa HOK
P p y https://m.edso0.ru/093f9af1l
CHWJIBI TOKA B KOJICOATETbHOM KOHTYpE
3aKOH COXpaHEHMsI DHEPTUU B bubmuoreka [IOK
40
HJIeTbHOM KO0JIe0AaTEThbHOM KOHTYPE https://m.edsoo.ru/d1e2d543
3aryxaroIue 3IeKTPOMarHuTHLIE
41 Kon}:éamfj{ Brma >1<p €HHLIE bubmmorexa TIOK
' YA https://m.eds00.ru/5e668619
AIIEKTPOMArHUTHBIC KOJIeOaHuUs
IlepemenHsIit TOK. Peznucrop n
42 KOHJEHCATOpP B IIENU NEPEMEHHOTO bubmmorexa TIOK
g p B p https://m.edso0.ru/84836152
TOKa
43 Karymika HHIyKTHBHOCTH B LIETIH but6mmoreka [IOK




IEPEMEHHOT'O TOKa

3akoH OMa AJ1s1 2JIEKTPUUECKON LIenu

https://m.edsoo.ru/cfa307af
bubnunoreka LIOK

44
MIEPEMEHHOT0 TOKa https://m.edsoo.ru/8bae38e6
MonHOCTh IEPEMEHHOI0 TOKA.
45 AMIUINTYIHOE U AEUCTBYIOIIEE Bubmaorexa ITOK
YA a yrom https://m.edsoo.ru/lcac6c4c
3HAYCHHUE CUJIbI TOKA U HATIPSKEHUS
46 Pe3onanc B dIIeKTPHUECKO LIenH Bubmiorexa OK
p 1 https://m.edso00.ru/087506df
bubnunoreka LIOK
47 Pemmenue 3anga
TICHAC 33144 https://m.edsoo.ru/a16836a4
W neanpupiif TpanchopMaTop.
48 I1 OHSBOHCTBI(: He(bez]i)aqa I/Ip Bubmiorexa OK
P - 11ep . https://m.eds00.ru/f97418ae
NMOTpeOJICHUE IIEKTPUUECKOW SHEPTUU
DKOJIOTUYECKUE PUCKU TTPU
IIPOU3BOJICTBE DIIEKTPOIHEPTUU.
49 Kp JIBTYpa HCHOHBS(;[BpaHPISIp Bubmiorexa OK
YIbTYP . https://m.edsoo.ru/a6f74d93
AJIEKTPOIHEPTUH B TTOBCEAHEBHOM
JKU3HU
bubnmorexa LIOK
50 Pemenne
HICHHE 313t https://m.edsoo.ru/ee6677ed
but6mmorekxa [IOK
51 P
Clerme sajat https://m.edsoo.ru/7cab59f8
O00011eHNe U CUCTEMATU3 AL
52 3HAHUHU 110 TeMe "DIIEKTPOMATrHUTHEIE bubmorexa LIOK
" P https://m.eds00.ru/401024a9
KOJIeOaHus
53 MexaHudecKkue BOJIHEI. bubnunorexa LIOK
XapaKkTepUCTUKN MEXAaHUYECKUX BOJIH https://m.edso0o.ru/a58e109f
54 CBolicTBa MEXaHUYECKUX BOJH bubmuorexa [{OK




https://m.edsoo.ru/d9ae1000

95 3ByK. XapaKTepUCTUKH 3ByKa bubmmorexa LJOK
Y. AapaKtep Y https://m.eds00.ru/138b609
56 Wndpassyk u yaprpa3syk. LllymoBoe bubnuoreka [JOK
3arpsI3HEHUE OKPYKAIOLIEH Cpeibl https://m.edsoo.ru/7380038f
bu6nmmoreka [IOK
7 P
> ctietiie sazat https://m.edsoo.ru/cfd918bf
58 DJIEKTPOMAarHUTHBIE BOJIHBI. bubnnorexa [JOK
H3nydeHune 3MeKTpOMarHuTHbIX BOJIH https://m.edsoo.ru/714e5dbl
59 OHeprusi NEKTPOMArHUTHBIX BOJIH. bubmmoreka [JOK
CBoiiCcTBA 3JIEKTPOMAarHUTHBIX BOJIH https://m.edsoo.ru/d01b818c
[Ixana >meKTPOMarHUTHBIX BOJIH.
60 [IpumMeHeHHE PIEKTPOMArHUTHBIX bubmmorexa [JOK
P P https://m.edsoo.ru/49bel1f9e
BOJIH B TEXHHUKE U OBITY
[TpuHIMIIBI paTHOCBSI3U U
61 TeJxeBuIeHnA. Pagnonokamus. bu6nmorexa LIOK
DNeKTpOMarHUTHOE 3arps3HeHHe https://m.eds00.ru/9f96f1f8
OKPYKaIOIIEH Cpebl
Konrponbnas pabora no reme bubmuoteka [IOK
62
"KonebGanus u BOTHBI" https://m.edsoo.ru/4f7985a0
63 Cger. 3aKOH MPSMOJIUHENHOTO bubmuoreka [JOK
pacnpoCTpaHEeHHs CBETa https://m.eds00.ru/f9566406
Pemenue 3aga4 Ha TpUMEHEHUE
64 3aKOHa MPSIMOJIMHEITHOTO Bubmmorexa [IOK
https://m.edsoo.ru/ea32d455
pacnpocTpaHeHus CBeTa
65 Otpaxenue ceta. [lnockoe 3epkano. bubmmoreka [JOK
Cdepudaeckoe 3epkaino https://m.edsoo.ru/a005d2bb
66 [Ipenomienue cBera. AGCOMIOTHEIN U bubnmoreka [JOK




OTHOCHTEJIbHBIN IIOKa3aTeNb
npenomiieHus. [lonHoe BHyTpeHHEee
oTtpaxkeHue. [IpenenbHbIil yrou
IIOJIHOTO BHYTPEHHETO OTPAXKEHUS

Pemrenne 3a1a4 Ha IPUMEHCHUC

https://m.edsoo.ru/bc2e55cd

bub6numoreka [IOK

67
SAKOHOB OTPMICHHA 1 NPEIOMICHHA https://m.edso0.ru/49d830a9
CcBeTa
Xop nydeit B mpusMme. ucnepeust
. bubnnorexa [JOK
68 cBera. CloXKHBINA cocTaB 0e10ro ceera.
https://m.edsoo.ru/d8elc3be
LBet
69 JIunzel. @OKyCHOE pacCTOSIHUE U bubmmoreka [JOK
onTHUYecKas cuiia JIMH3EI https://m.edso00.ru/60441359
20 [MocTpoenne n3o0pakeHuii B TMH3AX U bubnuoreka [IOK
HUX CUCTEMaX. YBEIMYEHUE JINH3EI https://m.edsoo.ru/bb53b1d5
Pemenue 3amau Ha MOCTpPOEHUE
71 n300 axceHIfﬁ OJI aenlj)[mx C bubmorexa LOK
p ’ i https://m.edso0.ru/5a868f09
IMOMOIIBIO JTUH3
12 I'ma3 xak onTHueckas cucreMa bubnmorexa HOK
https://m.edsoo.ru/ecd480a2
Pemenue 3amau. [Ipenensl
73 v I/IMeHI/IMOf:[TI/I recleHeT NUYECKOU bubnmorera HOK
p p https://m.edsoo.ru/cd174a10
ONTUKHU
74 CKOpOCTh CBETa U METOBI €€ bubnuotexa [JOK
U3MEPEHUS https://m.edsoo.ru/f32aab06
but6mmorekxa [IOK
75
Jlucniepens cera https://m.edsoo.ru/lel6ccbe
76 WnTepdepenmus ceeta Bubmmorexa [IOK

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




KorepeHtHble HICTOUHUKHU. Y CIIOBUS

77 HAOJIO/ICHUST MAKCUMYMOB U bubnmorexa LHOK
https://m.edsoo.ru/c6416d48
MHUHHUMYMOB
bubmuorexa [JOK
8 Pemenne sanaz https://m.edsocg.lru/3061de2b
bubmuorexa [IOK
7 lpuvenenne irepepernin https://m.edsogru/668edbc8
bubmuoreka [IOK
80 Jladpauns ceera https://m.edsogru/12ed04b5
81 Judpakunonnas pemeérka. Y cioBue bubnuoreka [IOK
HaOJIIOJICHUS TJIABHBIX MAaKCUMYMOB https://m.eds00.ru/f998d964
bubmuoreka [IOK
82 Pemterre 3azat https://m.edsocL).Iru/d58c411a
83 [TonepeyHOCTH CBETOBBIX BOJIH. bubnnorexa [JOK
ITonsapusanus cera https://m.edsoo.ru/e9890fe9
bubnuoreka [{OK
84 Pemterte aza https://m.edSO(])_.[ru/c5608158
85 CBeToBbI€ BJICHUS B IPUPOJIE bubmmorexa LIOK
https://m.eds00.ru/0b36363d
86 O06o00meHre U cucTeMaTH3aIus bubnuoreka [{OK
3HaHui mo Teme "OnTuka" https://m.edsoo.ru/8al14748b
87 KonTtponbHas pabora o Teme bu6muoreka [JOK
«OnTuka» https://m.edso0.ru/82315dd4
['paHuIIBl TPUMEHUMOCTH
88 KJIACCMICCKON MEXaHUKH. 3aKOHBI but6mmorexa [IOK
AJIEKTPOIMHAMUKY U TTPUHLIMIT https://m.edso0.ru/c9bd77cb
OTHOCUTEIbHOCTH
89 [TocTynaTel cienuabHOU TEOPHH bubnuorexa [JOK




OTHOCHUTCIIBHOCTHU

[IpocTpaHCTBEHHO-BpEMEHHOU
unrepBai. [Ipeobpazoanus Jlopenna.
YcinoBue NpUYMHHOCTH.

https://m.edsoo.ru/c56f05ch

bubnunorexa LIOK

90
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. https://m.edsoo.ru/d83742bb
3ameyIeHne BpEeMEHH B COKpaIlleHHe
IUTAHEL
01 DHeprusi U UMITYJIbC PEISATUBUCTCKOMN bubmmoreka [JOK
YaCTHIIBI https://m.edsoo.ru/853a64fc
CBs13b Macchl ¢ SHEPrUen u
92 AMIIYIbCOM PEIATUBUCTCKON YaCTHIIBI buGnuorexa [IOK
Y p ' https://m.edso00.ru/b6258ffa
DHeprust MoKos
93 PaBHOBeCHOE TEILIOBOE U3IYUEHUE bubmorexa LHIOK
ya https://m.edsoo.ru/f54035a5
bubmmoteka IIOK
4 B
o 3axon ememenus Bura https://m.edso0.ru/1c5ff752
95 TI'unotesa M. [linanka o kBaHTax. bubmmoreka IIOK
DoToHEI https://m.edsoo.ru/a5ffa218
bubnmorexa LIOK
% DHEPrHs M HMITYIBC POTOHA https://m.edsoo.ru/7fb307ec
97 ®oroaddext. OnbiTe A. T bubmuoreka [JOK
Cronerona. 3akoHs! hoTorddexTa https://m.edso0.ru/8c68e5b9
VYpaBHeHnue DiHIITeHA 17151
98 doroapdekra. "Kpacnas rpanuna” bubmmorexa LIOK
- P pari https://m.edso00.ru/01ef4556
dboTtordpdexra
99 JaBnenue cera. OnwiThl I1. H. but6mmorekxa [IOK
Jlebenena https://m.edso0.ru/64b4f966
100 BoJsiHOBEIE CBOMCTBA YaCTHIL but6mmoreka [IOK




https://m.edsoo.ru/f59cfcec

Bosnbl ne bpoins. JnuHa BoaHbI e

N bu6nmoreka IIOK
101 bpoitst 1 pasmeps! 06H%CTH https://m.edsoo.ru/5df8bafl
JIOKAJIM3AIUH JIBUKYIICHCS YaCTHIIBI
102 KopnyckynsipHO-BOJIHOBOH Iyalu3M bubnnorexa LHOK
PHYCKY AP Y https://m.edsoo.ru/8ccab62a
103 Judpakmus 371eKTpOHOB Ha bubnmnoreka HOK
KpHCTaiax https://m.edsoo.ru/30dbal8c
Cnenuduka U3MepEeHUl B MUKPOMHUDE.
104 COO?HS)I_HGHI/I}I He];)r[ e eHéHH(};)CTeﬁp bubmorexa HIOK
o pea https://m.edsoo0.ru/65783dec
I'eitzenbepra
bubnunoreka LIOK
105 Pemerme rpagueckix sanad https://m.edsoo.ru/e70195hbd
, bubnuoreka [JOK
106 Petuetine pacu€THEIX 3a1a+ https://m.edsoo.ru/ee9b3182
KontpoasHas paboTra Mo TeMam:
107 "OCH(I:))BLI CTOl:')' "KopnyckyasapHo- bubnmorexa HOK
. T PHYCIYIAP https://m.edsoo.ru/c3de891a
BOJIHOBOI! JTyaliu3m
OMBITHI TTO UCCIICJIOBAHUIO CTPOCHUS
108 aroMma. [Tma"erapHas Moaens aroMa bubmiorexa LOK
’ p https://m.edsoo0.ru/312b750a
Pezepdopna
but6mmorekxa [IOK
1 IT b
09 OCTyIaTR bopa https://m.edsoo.ru/404dfa9a
110 Buapt ciektpoB. CriekTp ypoBHE#H bubnuotexa [JOK
SHEpPryuy aToMa BOJOpOAa https://m.edsoo.ru/cf74blla
11 CHoHTaHHOE U BBIHYKJIEHHOE bubmmoreka [JOK
U3JIyYEHHE CBETa https://m.edso00.ru/f945d85c
112 Jlazep bubmuotexa [JOK




https://m.edsoo.ru/2288a0c4

113

114

115

Hyxnonnas monens siapa

I'eiizen6epra-MBanenko. 3apsn u
MaccoBO€ YUCIIO sapa. M30Tomsl.

PanmoakTUBHOCTD

3aKoH PaAnO0aKTHBHOI'O paciiaja.

CBolicTBa HOHU3UPYIOIIETO
n3iny4yeHus. Bousaue

PAAOAKTUBHOCTH Ha KHMBBIC

opranusmsl. /lo3zumerpus

DHeprusi CBsI3U HYKJIOHOB B si/Ipe.
Snepuble cuibl. Jledekt Macchl sapa.
S nepHble peakuuu. AnepHbie
peaktopsl. [IpobiemMs! yrpaBisemMoro

TEPMOSIIEPHOTO CUHTE3A.

OKOJIOTHUECKHE aCIIEKThI Pa3sBUTHA

AJIEPHOM DHEPrEeTUKH

bu6nuoreka [IOK
https://m.edsoo.ru/34ada5de

bubmuoreka [IOK
https://m.edsoo.ru/aab98bef

bubmuoreka [{OK
https://m.edsoo.ru/ff1758d0

116

MeTobl perucTpanuu u

WCCJIEIOBAHMS DJIEMEHTAPHBIX YaCTHLL.
DyHIaMEHTAIbHBIE B3aUMOICUCTBUS.
baproHbl, ME30HBI U JIENTOHBI.
[IpencraBnenue o CtangapTHOU
Mozenu. KBapk-rirooHHas Mozienb

aJIpOHOB

bu6mmoreka IIOK
https://m.edsoo.ru/lac08a5b

117

®usuka 3a npenenamu CTaHIapTHOU
Mozenu. TéMHas Matepus U TEMHas
sHeprus. EnunctBo pusnueckoit

KapTUHBI MUpa

but6mmorekxa [IOK
https://m.edsoo.ru/c026fd37

118

Otanbl pa3BUTHS aCTPOHOMUHU.

but6mmoreka [IOK




3HaueHHe ACTPOHOMUH

[TpruMeHUMOCTh 3aKOHOB (PU3UKH IS
00BSICHEHUS IPUPOJIbI KOCMUUYECKUX

https://m.edsoo.ru/ad73e145

bubnunorexa LIOK

119
00BEeKTOB. METOIbI aCTPOHOMHYECKHUX https://m.edso00.ru/39c44028
HUCCIEO0BAaHUN
CoBpeMeHHbIE ONTHYECKUE
120 TEJIECKOIIBI, PaAHOTEIECKOIIBI bubmorexa LIOK
- P ’ https://m.edsoo.ru/4877aale
BHeaTMoc(hepHast aCTpOHOMHMS
Bup 3sésnnoro neda. Co3se3nus,
121 SIpDKHE 3BE3JILI, IUIAHETEI, UX BUIUMOE bubnnorexa [IOK
P AL, ’ A https://m.edsoo.ru/aac588eb
JIBIYKEHUE
Coinneunas cucrtema. CoJHIIE.
122 CosHeyHas aKTUBHOCTE. MICTOUYHUK bubnnorexa [JOK
o https://m.edso00.ru/22748eb4
sHeprun CosHIA U 3BE3]
3BE3bI, X OCHOBHEIC
123 XapakTepucTuku. Jlnarpamma bubmorexa LOK
| Parcep o Anarp | https://m.edso0.ru/42169944
CIEKTPaJIbHBIN KJIACC — CBETUMOCTD
124 3Be3/1bI TIIaBHOM MOCIEN0BATEILHOCTH bubnmorexa IOK
8 a https://m.edsoo.ru/b3ch766¢
BnytpenHee cTpoeHue 3BE3 .
195 CoBpeMeHHbIE NPECTABIEHUS O bu6muoreka [JOK
MPOUCXO0KICHUH U 3BoTonMK ColHIa https://m.edsoo.ru/d09da494
U 3BE37. DTallbl )KU3HU 3BE31
Muneunsiii [1yte — Hama ['anakTuka.
126 Tumne! ramaktuk. YépHble OLIPHI B bubmmorexa TIOK
- eP p https://m.edsoo.ru/7cd10a0a
AIpax TaJakTUK
127 Bcenennas. Pacuipenne BeenenHoM. bubmuoreka [JOK

3akon Xa66ma. Teopus bonbiioro

https://m.edsoo.ru/3dbdf0d2




128

B3pbIBA. PemmnkToBoe N3JIYUYCHUC

Macmrabnas crpykrypa Beenennoil.
MeraranakTuka

bubnunoreka LIOK
https://m.edsoo.ru/ce234633

129

Hepeménnbie mpoOiieMbl aCTPOHOMUU 1

bubnunorexa LIOK
https://m.edsoo.ru/d37d9ffe

130

131

132

133

Pu3N4eCKui IPAKTUKYM 110 TEME
"UccnemoBaHue MAarHUTHOTO IIOJIS
MMOCTOSSHHBIX MarHUTOB' MJIN
"NccneqoBaHue CBOWCTB
(dbeppoMarHeTuKoB" UiIu
"UccneqoBanue neiCTBUA
MIOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM"

dusnueckuil NpakKTUKYM 10 TeMe
"N3mepenue cuinsl AMiepa” wim
"N3y4eHne 3aBUCUMOCTH CHJIBI
AmMriepa OT CuJIbl TOKA" MU
"OrnpezeneHre MarHUTHOW WHIYKITUU
Ha OCHOBE M3MepeHus cuibl Ammepa"

Du3nUeCKU IPAKTUKYM I10 TEME
"UccnenoBaHue IBIEHUS

3JIEKTPOMAarHUTHOM MHIYKIWU' WIHA 1
"Onpenenenre MHAYKIIMA BUXPEBOTO
MarHuTHOTo nosus"

Pu3nYeCcKuil IPAKTUKYM 110 TEME
"UccnenoBaHue IBIEHUS
camouHaykiuu'" win "COopka Moenn
3JIEKTPOMAarHUTHOTrO reHeparopa’

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

bu6nmorexa LIOK
https://m.edsoo.ru/fcae91e9

https://m.edso0.ru/c36658da

bubnunorexa LIOK
https://m.edsoo.ru/b8fb6391

134

Pu3n4eCcKuil IPAKTUKYM 110 TEME 1

bubnunoteka LIOK




135

136

137

138

139

140

"N3mepenue neproa CBOOOTHBIX
KoJIe0aHU HUTSIHOTO U TIPY>KUHHOTO
MasITHUKOB"

DuU3nYeCcKui MPAKTUKYM 110 TEME
"IIpeoOpazoBaHue SHEPTUU B
MPY>KUHHOM MasiTHUKeE"

Pu3N4eCKul IPAKTUKYM 110 TEME
"UccnenoBanue nepeMeHHOIo ToKa
4yepes Mocae0BaTeNIbHO COSTMHEHHBIE
KOHJIEHCATOp, KaTylIKy U pe3uctop"”
nn "UccnenoBanue paboThl
HCTOYHUKOB CBETA B LICIU
IIEPEMEHHOT0 TOKa"

dusnueckuil NpakKTUKYM 10 TeMe
"N3y4yeHue nmapaMmeTpoB 3ByKOBOU
BOJIHBI"

Pu3NYecKuil TPAKTUKYM 110 TEME
"M3MepeHue nokasaress npeaoMIeHUs
crexna" win "[lonydenue
n300pakeHMs B CUCTEME U3 TNIOCKOT0
3epKajia v JIMH3bI"

Pu3nYeCcKuil IPAKTUKYM 110 TEME
"HccnenoBaHue 3aBUCUMOCTH
(OKYCHOTO pacCTOSTHUS OT BEIIeCTBa
(Ha mpuMepe XUAKUX JIUH3)" WIn
"N3mepenue pOKyCHOTO pacCTOSTHUS
paccenBarOIUX JUH3"

Pu3nUeCcKuil IPAKTUKYM 110 TEME
"Habmronenue nudpakuuu,

https://m.edso0.ru/5d159d35

bu6nmoreka [IOK
https://m.edsoo.ru/a28026bd

bubmuoreka [IOK
https://m.edso0.ru/89dc2d90

bu6nmorexa LIOK
https://m.edsoo.ru/b100661a

bubmmoreka IIOK
https://m.edsoo.ru/42569eal

bubnunorexa LIOK
https://m.edsoo.ru/b879fb3f

but6mmorekxa [IOK
https://m.edsoo.ru/8b7ac737




141

142

143

144

145

UHTEp(EPEHIMH U TTOJIIPU3AIUN
ceera"

DuU3nyYeCcKui MPaAKTUKYM 10 TEME
"OnpenesneHnue UMITYJIbCa U SHEPTUU
PENIATUBUCTCKUX YacTHll (110
doTorpadusM TPEKOB 3apSHKEHHBIX
YaCTHUIl B MArHUTHOM I10J1€)"

Ou3nyecKuil MPakTUKYM IO TEME
"U3mepenne noctosinHoi [lnanka Ha
OCHOBe HccienoBanus Gororpdexra"
ninu "UcciaenoBanue 3aBUCUMOCTHU
CHJIBI TOKA Y€PEe3 CBETOAHMO]T OT
HanpspkeHus"

OuznuecKuil MPaKTUKYM 110 TEMe
"UccnenoBanue cuekrpa
pa3pekeHHOr0 aTOMapHOT0 BOJIOPOAa
U U3MepeHue nocrosiHHon Pundepra”

Du3nUeCcKuil IPAKTUKYM I10 TEME
"UccnenoBanue paiiOakKTUBHOTO
¢doHa ¢ UCIOIB30BaHUEM J103UMETpa”
i "M3yuenue nornomieHus 6eta-
YaCcTHI] ATTOMIHAEM"

Pu3nUeCKU IPAKTUKYM I10 TEME
"HaOnroenus 38E31HOTO HEOa
HEBOOPYKEHHBIM IJ1a30M C
MCII0JIb30BAaHUEM KOMIIBIOTEPHBIX
MIPUIJIOKEHUH JUISl ONIPEACIICHUS
MOJIO’KEHUSI HEOECHBIX 00BEKTOB Ha
KOHKPETHYIO J]aTy: OCHOBHBIC

bu6nmoreka [IOK
https://m.edso00.ru/63756¢c47

bubnuoreka [{OK
https://m.edsoo.ru/eb916f82

bu6nmorexa LIOK
https://m.edsoo.ru/ec651eb8

bu6nmorexa LIOK
https://m.edsoo.ru/c3dabe6e

bubnunorexa LIOK
https://m.edso0.ru/1072021e




co3Be3usi CeBepHOro Moymapus u
spkue 3BE3b1" unu "Habmonenus B
teneckon JIyHbl, MIaHeT, TYMaHHOCTE!
1 3BE3/THBIX CKOTICHUN"

O00011eHrEe U cCUCTEMATU3ALIIS
3HaHui. Posb pU3MKKM 1 acTpOHOMUH B

. N bu6nmoreka [IOK
146 3KOHOMUYECKOM, TEXHOJIOTHISCKOM,
N N https://m.edsoo.ru/ad6ddeed
COLIMAJILHOW U ATUYECKOH cepax
JIeITCIIbHOCTH YEIOBEKA
O00011IeHNE U CUCTEMATH3AIUS
147 3HaHUH. Posib 1 MecTo GU3HKHU U bubnnoreka [JOK
aCTPOHOMHUH B COBPEMEHHOM HAy4YHOU https://m.edso0o.ru/18f19f7c
KapTUHE MHpa
O00011IeHNE U CUCTEMATH3AIUS
3HaHuil. Pose ¢pu3ndeckoil Teopun B
OPMHPOBAHUHU MIPEACTABICHUH O
148 inznqerzmoﬁ Ka Tl:IHe MHpa, MECTO bubmmorexa LIOK
. p pa, https://m.edsoo.ru/e7d400f4
¢u3nyecKoil KapTUHBI MUpa B 0011IEM
PSAIy COBPEMEHHBIX €CTECTBEHHO-
HAyYHBIX TPEJCTABICHUN O IPUPOJIC
149 O06o0meHre U cucTeMaTH3aIus bubnuoreka [{OK
3HaHu# 1o Teme "Kunemaruka" https://m.edsoo.ru/b032fc4b
150 O06o0011eHNEe U cCUCTeMAaTU3aIHs bub6muoreka [IOK
3HaHui no teme "Kunemartuka" https://m.edsoo.ru/4e31b507
151 O00011eHNEe U CUCTEMATU3ALNS but6mmorekxa [IOK
3HaHu# 110 Teme "Jlunamuka" https://m.edsoo.ru/2dfbafc5
O06o01IeHre U cucTeMaTru3aIus
N " bu6nunoreka LIOK
152 3HaHui o Teme "CTaTruka TBEPI0TO

Tema"

https://m.edsoo0.ru/3cca482e




O00011eHNEe U cCUCTEMATU3ALIIS

bu6nmorexa [IOK

153 3HAHUU 110 TeMe "3aKOHBI COXPaHEHUS
" P https://m.edsoo.ru/32a4d1a0
B MEXAHUKE
O00011eHrEe U cCUCTEMAaTU3ALIIS
154 3HaHu# 110 TeMe "OCHOBEI Bubmmoreka HOK
. " https://m.edsoo.ru/ed440ca8
MOJICKYJISIPHO-KUHETHUECKON TCOPHH
O00011IeHNE U CUCTEMATHU3ALHS
155 3gaHui 110 Teme "TepmoamnHamMuka Bubmorexa [IOK
P A ' https://m.edso0.ru/c63f7c10
TerutoBble MallIUHbI
O0001IEHNE U CUCTEMATHA3AIMS
156 3HaHUM 10 TeMe "ArperaTHbie bubmmoreka [JOK
cocTosHUs BenlecTBa. Pa3oBbIe https://m.edsoo.ru/1d36b5b1
nepexomnl"
O00011IEHNE U CUCTEMATHA3AIMS
157 3HAHUH 110 TeMe "DIIEKTPUUECKOE Bubmorexa IIOK
" P https://m.edsoo.ru/3bf0def9
oJie
O000I11IeHNE U CUCTEMATU3AIHS
158 3HaHui 110 Teme "TlocTosSHHBII Bubmorexa HOK
. https://m.edsoo.ru/71453ee6
IIEKTPUICCKUI TOK
O00011IeHNE U CUCTEMATH3AINS
159 3gaHui 110 TeMe "TOKH B pa3InyYHBIX Bubmorexa IIOK
" P https://m.edso0.ru/3d40077a
cpenax
160 O00011eHNe U CUCTEMATU3 AL but6mmorexa [IOK
3HaHu| 1o TeMe "MarauTtHoe mose" https://m.edsoo.ru/3b4c06ae
PesepBHeliil ypok. O000IIEHNE U
161 CI/ICTIe)MaTI/I?,Zp WS 3HAHUU 110 TEME Bubmorexa IIOK
" B " https://m.edsoo.ru/053e2248
DNeKTpOMAarHUTHAS WHTYKITHSI
162 PesepBublit ypok. O000IeHNE U bu6muotexa [JOK




CHCTEMATU3ALMS 3HAHUH 110 TEME
"Mexanudeckue konedbanus"

PesepBHbIil ypok. O0001ICHHE 1

https://m.edsoo.ru/d6310bfd

163 CUCTEMATHU3aINA 3HAHUH 110 TEME Bubmorexa LIOK
" " https://m.edsoo.ru/5e2bb83d
DIIeKTpOMarHUTHBIE KoJIeOaHUs
PesepBHeiit ypok. O600IICHHE U
164 CHCTEMAaTU3alMs 3HAHUH 110 TeMe bubnunorexa LIOK
"MexaHU4YEeCKHUE U DJIEKTPOMArHuTHbHIC https://m.edsoo.ru/96a7a2dd
BOJIHBI"
PesepBurblil ypok. O000IIEHNE 1
165 CI/ICTEM&TI/ISZII;I/M 3HAHWH 10 TEME Bubmorexa LIOK
" " https://m.edso0.ru/52ad1603
Onruka
PesepBHrlil ypok. O0001IEHIE U
P P . bubmuoreka [{OK
166 cUCTEMAaTH3aIis 3HaHUH 110 TEME
" " https://m.edsoo.ru/5bec1c65
OcHoBrl CTO
PesepBusblii ypok. O0001IEHIE U
167 CI/ICTEMaTI/BZp W 3HAHUH 10 TEME Bubmorexa LIOK
" B . " https://m.edsoo.ru/f7c59d38
KopmyckynsipHO-BOTHOBOU Ayain3m
PesepBusblii ypok. O0001IEHIE U
168 CI/ICTEMaTI/BZp W 3HAHUH I10 TEME Bubmaorexa IIOK
" " " https://m.edsoo.ru/1f511654
duzuka aroma
Peseprubrit ypok. O6001eHNE U
169 CHCTEeMaTH3alusl 3HaHUH 110 TeMe but6mmorexa [IOK
"®u3nKa aTOMHOTO SApa U https://m.edso00.ru/905c5ce0
3JIeMEHTapHbIX YyacTul”
Pesepsurrii ypok. O000111€HIE U
P P N bubnuoteka [JOK
170 CHUCTEMaTH3alys 3HAaHUH 110 TEME

"OnemeHTsl acTpopuzuku"

https://m.edsoo.ru/2bffb94c




OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

170

16







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMbBI10 KJIACC

Kon
MPOBEPSIEMOT0
pe3yJbTara

10.1

IIpoBepsiemble nMpeMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeILHON MPOrPaMMbl CpeIHero 001ero 00pa3zoBaHus

JleMOHCTpHpOBaTh Ha MPUMEPAX POJIb U MECTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHON HAYyYHOW KapTHHBI MUPA, B PA3BUTHU COBPEMEHHOW TEXHUKH
Y TEXHOJIOTHUM, B TPAKTUUYECKOHN JEATEIbHOCTH JIFOJEH

10.2

Y4uuThIBaTh TpaHUIBl NPUMEHEHHS W3YYEHHBIX (U3NYECKUX MOJIEIIEeH:
MaTepHaibHas TOUKa, MHEPIHaJIbHas CUCTEMa OTCUYETa, aOCOIIOTHO TBEPIOE
TEJIO0, UJICATBHBIN ra3; MOJEIU CTPOCHHS ra30B, )KUIKOCTEN U TBEPABIX TEI,
TOYCYHBIN AJIEKTPUUYECKHUM 3apsil — IPU pelIeHUH (PU3NYECKUX 3a/1a4

10.3

10.4

Pacrnio3naBath pu3uveckue sBiIeHUs (MPOLECCH) U OOBSICHITH UX Ha OCHOBE
3aKOHOB ~MEXaHHUKH, MOJIEKYJISIPHO-KUHETUUECKOH TEOpUU  CTPOEHUs
BEUIECTBA M AJIEKTPOJAWHAMUKHM: DPABHOMEPHOE U PaBHOYCKOPEHHOE
IPSIMOJIMHEMHOE JBMKEHHME, CBOOOJHOE TMaJeHUe TeJl, MABWKEHHUE 10
OKpPY)KHOCTH, HMHEpLHMs, B3auMmojeiictBue Ten; AudQy3us, OpoyHOBCKOE
JBIDKEHUE, CTPOEHHUE KMJIKOCTEH U TBEPABIX TN, U3MEHEHUEe 00bEMa Tel
OpU HarpeBaHUM (OXJIAXKIEHHM), TEIJIOBOE paBHOBECHE, MCIApPEHHUE,
KOHJIEHCallUs, IJIaBJIeHHe, KpUCTAJUIN3aLus, KUIIEHHE, BIAXKHOCTh BO3/1yXa,
MOBBILICHHUE J1aBJICHUS r'a3a IIPU €ro HarpeBaHUU B 3aKPBITOM COCY/JIE, CBA3b
MeXly apaMeTpaMM COCTOSIHUS ra3a B M30IpoLieccax; 3JIEKTPU3aLus Tell,
B3aWMO/ICVCTBUE 3apsI0B

OnuceiBaTh MEXaHMYECKOE JBIDKEHHUE, UCIONb3YsI (U3NUYECKUE BEIUYHHBIL:
KOOPJAMHATA, IIYTh, IEPEMEILEHUE, CKOPOCTh, YCKOPEHUE, Macca Tella, CUIIa,
UMITYJIbC ~ TEJla, KUHETUYEeCKas DJHEprus, IOTCHIUalIbHAsA DJHEPIHs,
MexaHuuyeckas paboTa, MeXaHHYecKass MOUIHOCTb; TIpU  OINHUCAHUU
MPaBWIbHO TPAaKTOBaTh (PU3UYECKUN CMBICI HCHOJB3YEMBIX BEJIUYMH, MX
0003HAaYeHMs] W EIWHUIBI, HaXOAWUThb (OPMYJIbl, CBS3BIBAIOLIUE JIAHHYIO
(bU3nYeCcKyro BETUUUHY C IPYTUMHU BEIMYMHAMU

10.5

10.6

OnuceiBaTh U3YyYEHHbIE TEIUIOBBIE CBOMCTBA TN M TEIUIOBHIE SIBJICHUS,
UCHOJB3YS (PU3MUECKHUE BETUYMHBIL: JaBJIEHUE Ta3a, TEMIepaTypa, CpeaHss
KMHETHYecKas SHEprus Xa0THUYECKOTO JBUKECHUS MOJIEKYII,
CpeIHEeKBaJIpaTUyHasi  CKOPOCTb  MOJIEKYJ,  KOJMYECTBO  TEIIOTHI,
BHYTPEHHS JHEprusi, pabora raza, KOd(QQHUIMEHT MOJE3HOrO JEHCTBHA
TEIUIOBOTO JBHUTraTeNsl; MPU ONMUCAHUU MPAaBUIBHO TPAKTOBATh (PU3MUECKUI
CMBICJI UCHOJB3YEMBIX BEIMYUH, UX O0O3HAYEHHS W €IMHUIBI, HAXOJIUTh
(dopMynbl, CBS3bIBAIOIIME TAHHYIO (DU3UYECKYI0 BEIUYHMHY C JAPYTHMH
BEJIMYMHAM

OnuceIBaTh HN3YUCHHBIC QJICKTPHUYICCKUC CBOICTBa BCIICCTBA )51
QJICKTPUYCCKUC SBJICHUA (HpOLICCCLI), HCIIOJIb3YH (bPI3PI‘-ICCKPIC BCJIMYHHBI:




10.7

ANEKTPUYECKUN 3apsill, SJIEKTPUUYECKOE TMOoJie, HaNpsHKEHHOCTh IO,
MOTEHIIMAN, Pa3HOCTh NMOTEHIIMAJIOB; MIPU ONMKMCAHUU MPABUIBHO TPAKTOBATh
(bu3HYECKU CMBICIT HCTIONIb3YyEMbIX BEJIMYUH, UX 0003HAUYEHUS U €IUHUIIBL;
yKa3bIBaTh (OpPMYJIbI, CBA3BIBAIOIIME NAaHHYIO (U3MYECKYI0 BEIUMYHUHY C
JIPYTMMH BeTUYMHAMHU

aHATM3UPOBATh (PU3UYECKHE MPOLECCH U SBJICHUS, HCIIONB3Ys (PU3UUYECKHE
3aKOHBI W TPUHLMUIBL 3aKOH BceMupHoro TsroteHus, |, Il u Il 3axonbI
HproTOHA, 3aKOH COXpaHEHHsS] MEXaHUYECKOW DHEPruH, 3aKOH COXPaHCHHS
UMITYJIbCa, TPHUHIMI  CYNEPHO3WIMHA CHJI, TPHHIUAN PaBHOIPABHS
WHEPIUAIBHBIX CHCTEM OTCUETa; MOJICKYJISIPHO-KHHETHYECKYIO TEOPHIO
CTPOCHHUSI BEUIECTBA, Ta30BbI€ 3aKOHBI, CBA3b CpPEAHEH KHHETHYECKOU
SHEPTUU TEIUIOBOTO JIBHKEHHS MOJEKYJI C aOCONIOTHOW TeMIepaTypoH,
NEpPBbI  3aKOH TEPMOJUHAMUKH; 3aKOH COXPAHEHHUS DSJICKTPUYECKOTO
3apsaa, 3akoH KyioHa; mpu 3TOM pa3iuyarh CIOBECHYHO (DOPMYIHPOBKY
3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKEHUE W YCIOBHS (TPAHUIBI, 00JIACTH)
PUMEHUMOCTH

10.8

OOBSICHATH OCHOBHBIE IPUHIMUIBI JIEHCTBUS MallUMH, HOpUOOpPOB U
TEXHUYECKUX  YCTPOMCTB;  pa3iuyarh YCIOBHS HMX  0€30M1aCHOTO
HCII0JIb30BaHUs B IOBCEIHEBHOM JKU3HU

10.9

BBINONHATE 3KCIIEPUMEHTBI 110 HMCCIICOBAHUIO (DU3UYECKUX SIBICHUU |
MponecCoOB C UCIIOJB30BAHUEM ITPAMBIX U KOCBCHHBIX HSMGPGHHﬁ; IIpHU 5TOM
dbopmynupoBarh npobiemMy (3a1ady) U TUIOTE3y YY4EOHOTO IKCIIEPUMEHTA,
coOuparh YCTAaHOBKY W3 IMPEIJIOKEHHOTO 000PYI0BaHUS, TIPOBOJIUTE OIIBIT
1 (GOpMYJINPOBATH BBIBOJIbI

10.10

10.11

10.12

10.13

10.14

OcymiecTBIATh NpsIMbIE M KOCBEHHbIE M3MEpeHHs (PU3NYECKUX BEJIHYUH,
IPU 3TOM BBIOMpATh ONTHMAJbHBIA CHOCOO HM3MEpPEHUS U MCMOJIb30BaTh
M3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHUN

HccnenoBaTh 3aBUCHMOCTH  MEXIY (DU3UYECKHUMH  BEIMYMHAMH  C
WCIIOJIb30BAHUEM TMPSAMBIX HU3MEPEHUW; MpU STOM KOHCTPYHMPOBATh
YCTaHOBKY, (UKCHpOBATh  pe3yNbTaThl  TOMYyYEHHOW  3aBUCHMOCTH
(GU3MYECKUX BEIUYMH B BHJE TAaOMUI[ U TpaduKOB, JI€JaTh BBIBOJIBI IO
pe3ynbTaTam UCCIIeIOBaHUS

Cobmro1aTh mpaBmiia 0€30MacHOro TpyAa MNPy MPOBEICHUN UCCIETOBAHHHN B
pamMKax  y4eOHOTO  OKCHEpUMEHTa, Y4eOHO-HCCIEIOBaTENbCKOW U
MPOEKTHOH AESITENbHOCTH C HCIOIh30BAHUEM U3MEPHUTENBHBIX YCTPOUCTB U
71a00paTOPHOTO 00OPYIOBAHHMS

Pemarp pacuérHbie 3amauu C SIBHO 3aJlaHHOW (PH3MYECKOW MOJENbIo,
UCTIONB3YS (PU3UYECKUE 3aKOHBI M MPUHIIUITBI; HA OCHOBE aHAN3a YCIOBHS
3aJjaui BBIOUPATh (PU3UYECKYI0 MOJEIb, BBIACTATh (PU3UUECKHIE BEIUYUHBI
U QopMynbl, HEOOXOAWMBIE [JIsi €€ pelIeHHs, MPOBOAUTH pPacu€Thl U
OIICHUBATH PEATHHOCTh MOJYUYEHHOTO 3HAYCHHS (PU3HUECKOU BEIIMUHNHBI

Pemiate Ka4C€CTBCHHLBIC 3agaqu: BBICTpanBaATh JJOTHYCCKH
HCIMIPOTUBOPCUMUBYIO ILICIIOYKY paCCY)K,Z[CHI/Iﬁ C OHOpOfI Ha HU3YYCHHLIC




3aKOHBbI, 3dKOHOMCPHOCTHU U (I)I/I3I/I‘-IGCKI/I€ SABJICHUA

10.15

Hcnonb3oBaTe  MpU  pelleHMH  y4eOHBIX  3aJad  COBPEMEHHBIE
UHPOPMALIMOHHBIE  TEXHOJOTUM Ui TOMCKA, CTPYKTYPUPOBAHUS,
UHTEpPIpETallud ¥ TPEJICTaBICHUS Y4eOHOH U  HayYHO-TIOMYJISIPHOMN
uHpOpMaLMK, TONYYCHHOM U3 pa3IMYHBIX HCTOYHUKOB; KPUTHUECKU
aHAJIM3UPOBATH MOJTY4aEMyI0 HH(POPMAIHIO

10.16

10.17

10.18

[TpuBOIUTE IPUMEPHI BKJIA/1a POCCUNUCKUX U 3apYOSKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAyKH, OOBSCHEHHE TIPOIECCOB OKPYXKAIOMIETO MHpA, B
pa3BUTHE TEXHUKHU U TEXHOJIOTUHN

Hcnonp30BaTh TEOpETUYECKUE 3HAHUS N0 (PU3HMKE B IMOBCEIHEBHOW KU3HU
st obOecrieueHrss 0€30MACHOCTH TIPH  OOpallleHHH C NpuOOpaMHu |
TEXHUYECKUMHU YCTPOMCTBaMU, JUISI COXPAHEHHS 3/I0POBbS M COOIFOICHUS
HOPM SKOJIOTHYECKOTO TIOBEICHUS B OKPYKAIOIIEH cperie

PaGorarp B rpymme C BBIMOJIHEHUEM PA3JIMYHBIX COIHUAIBHBIX POJICH,
IUTAHUPOBATh PabOTy IPYIIIbI, PAMOHATIBHO PACIPEACIsATh O0SI3aHHOCTU U
IUIAHUPOBATh JICATEIBHOCTh B HECTAHIAPTHBIX CHUTYalMSX, aJCKBaTHO
OLICHUBATh BKJIAQJ K&XKIOTO W3 YYaCTHUKOB TPYIIbI B PEIICHHE
paccMaTpuBaeMoid MPoOIIeMbI

11 KIIACC

Kon
NpoBepPsSIEeMOro
pe3yabTara

111

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeILHON MPOTrPaMMbl CpeIHero 0011ero o0pa3zoBaHus

JleMoHCTpHpOBaTh Ha MpUMEPAX poOJib U MeCTO (U3UKH B (GOPMUPOBAHUU
COBPEMEHHON HAYYHOW KapTHHBI MUpPa, B Pa3BUTHU COBPEMEHHOW TEXHUKHU
U TEXHOJOTHH, B IPAKTHUUYECKOW IEATEIbHOCTH JIIOAEH, LEIOCTHOCTH U
€IMHCTBO (PU3NYECKOI KapTHHBI MUpa

11.2

VYuuThiBaTh TpaHUILBl MPUMEHEHUS HM3YYEHHBIX (PU3UUYECKUX MOJEIIEeH:
TOYEUYHBIN DJJIEKTPUYECKUHN 3apsf, sAepHas MOJENIb aToMa, HYKJIOHHAas
MO/JIeJIb ATOMHOTO sJIpa NP pPeLIeHUH PU3NYECKUX 3a]au

11.3

Pacnio3naBath (uznueckue sBaeHUs (MPOLecChl) U OOBIACHATh UX Ha OCHOBE
3aKOHOB OJICKTPOJMHAMHUKH W KBAaHTOBOW (HU3UKH: DIICKTPUYECKAs
POBOJUMOCTb, TEIJIOBOE, CBETOBOC, XMMHYECKOE, MAarHUTHOE CHCTBUSI
TOKa, B3aMMOJICHCTBHE MAarHUTOB, 3JICKTPOMArHUTHAS WHIYKIIUS, TCHCTBHE
MarHUTHOTO TIOJISI HAa TMPOBOJHHK C TOKOM U JBHXKYIIUICS 3apsn,
AIIEKTPOMarHUTHBIE KoneOaHus " BOJIHBI, IPSIMOJIMHEHHOE
pacnpocTpaHeHHE CBETa, OTPaKEHHE, NpEIOMIICHHE, WHTepdepeHIus,
nudpakiys U MOJSpU3aNus CBETa, AUCIEPCHs CBETa, (POTOIIEKTPUIECKHUI
s dekt (porodddexT), cBeTOBOE aBI€HHE, BOSHUKHOBEHHE JIMHEHYATOTO
CIEeKTpa  aTtoMa  BOJOPO/a,  ©CTECTBEHHAas M HCKYCCTBEHHas




pPaarnOaKTUBHOCTDb

11.4

OnuceBaTh U3yYEHHBIC CBOWMCTBA BEIIECTBA (DJICKTPUYECKHUE, MATHUTHBIC,
ONTUYECKUE, DJIEKTPUUECKYI0 HPOBOAMMOCTh Ppa3JIMYHBIX Cpel) U
AIIEKTPOMArHUTHBIE  SBICHHUS  (IIPOIECCHI), HCIONB3YS  (pU3MUEcKue
BEJIMYMHBI: JICKTPUUICCKUI 3apsif], CHIIa TOKa, SJICKTPHUECKOE HANIPSDKEHUE,
AJNIEKTPUYECKOE COMPOTUBIICHHE, pa3HOCTh moTeHnuanos, JJC, pabora
TOKa, WHIYKIHS MarHUTHOTO Tojs, cuia Awmmnepa, cwia JlopeHna,
WHIYKTUBHOCTD KATYIIKH, SHEPTHsI SJCKTPUIECKOTO ¥ MarHUTHOTO ITOJICH,
MEPUOJT U YacToTa KOJICOAHWH B KOJIeOATEIbHOM KOHTYpE, 3apsii W Cuja
TOKa B TIPOIECCE TapMOHMYECKHX O3JCKTPOMAarHUTHBIX KOJICOaHHH,
(GOKyCHOE pacCTOsSsHHE U ONTHUYeCKas Cujia JIUH3bI, [PU ONUCAHHUH
MMPpaBUJIbHO TPAKTOBATbH q)HSquCKHfI CMBICJI HUCIIOJIb3YCMbIX BCIIMYHUH, HUX
0003HAUEHHsI W EIMHHIIBI; YKa3bIBaTh ()OPMYJIbI, CBS3BIBAIOLINE TAHHYIO
(U3UYECKYIO BEJIMYUHY C APYTUMU BEJIUYUHAMU

11.5

OnuceiBaTh HM3y4YCHHBbIE KBAHTOBBIE SIBICHHS M MPOIECCHI, HCIOIb3YS
(du3HYecKre BEITUYHHBI: CKOPOCTH 3JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI
M YacTOTa CBETAa, SHEPrUs M HMITYyJIbC (POTOHA, MEpPHOA IOJIypacraja,
SHEPTUsi CBS3M ATOMHBIX fJI€p; MPU ONMUCAHUU MPABUIBHO TPAKTOBATH
(UBUYECKUN CMBICI UCTIONB3YEMBIX BEIMYHMH, MX 0003HAUCHUS U €IUHULIBI;
yKa3bIBaTh (DOpPMYJIbI, CBA3BIBAIOIINME JAaHHYIO (DU3HUYECKYIO BEIUYHHY C
JPYTMMH BETUYMHAMU, BBIUUCIISITH 3HaUeHNE (PU3UYECKON BETUUHHBI

11.6

11.7

11.8

AHanm3upoBath (U3NYECKHUE MPOLECCH U SIBICHUS, HCIIONB3Ys (PU3HUECcCKue
3aKOHBl M NPUHLUIBLI: 3aKkoH OMa, 3aKOHBI IOCJIEI0BAaTEIbHOTO U
HapajIeJIbHOTO COEAMHEHUs NIPOBOJHUKOB, 3aKoH J/Ixoymns — JIeHna, 3akoH
AIIEKTPOMAarHUTHOW MHAYKLWHU, 3aKOH NPSMOJIMHEHHOTO pacipOCTPaHEHUS
CBETa, 3aKOHBbl OTPAKEHUS CBETA, 3aKOHBI NPEJIOMIIEHUS CBETa, YPaBHEHUE
OnHiTeiiHa 11 QoTtoaddexTa, 3aKOH COXpaHEHUS DSHEPrUH, 3aKOH
COXpaHEHMsI UMITYJIbCA, 3aKOH COXPAHEHHUs DJIEKTPUYECKOrO 3apsna, 3aKOH
COXpPaHEHMsI MacCOBOIO 4HcCla, MOCTynaTel bopa, 3aKOH pajnOaKTHUBHOIO
pacraza; mpu 3TOM pas3lIuyaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €ro
MaTeMaTUYeCKOe  BBbIpaXXeHHWE M ycjoBHs  (TpaHMIbI,  oO1acTH)
MPUMEHUMOCTH

Omnpenensartb HampaBiI€HUE BEKTOpPa HWHAYKUMHA MarHUTHOTO  TOJIA
MIPOBOJIHUKA C TOKOM, CUJIBI AMriepa u cuibl JlopeHiia

Ctpouth M ONMUCHIBaTh H300pakeHHE, CO37aBacMOE IJIOCKHM 3€pPKajoM,
TOHKOH JTUH30U

11.9

BrimmonsaTe OKCIICPUMCHTBI I10 HCCICAOBAHHIO (I)I/I3I/I‘ICCKI/IX SIBJICHUA U
MMponecCoOB C UCITOJB30BAHUEM IIPAMBIX U KOCBCHHBIX I/I3MepeHI/H71; IIpH 5TOM
dbopmynupoBath podiemMy (3a1a4dy) ¥ THIOTE3y YI4EOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIJI0KEHHOTO 000pYyI0BaHUS, MPOBOJUTE OIMBIT
1 GOPMYIUPOBATH BBHIBOJIBI

11.10

OcymiecTBIsITh MpsiMble M KOCBEHHBIE HM3MEpPEHUS (PU3NYECKUX BEIMYUH;
IpU 3TOM BBIOMPATh ONTHMAJbHBIA CHOCOO M3MEpPEHHUS U MCIOJIb30BaTh




U3BECTHBIE METO/IbI OLIEHKH IOTPEIHOCTEN U3MEPEHUN

11.11

11.12

11.13

11.14

11.15

11.16

HccnenoBaTh 3aBUCUMOCTH  (M3UYECKHUX BEJIMYUH C HCIOJIb30BAHUEM
OpSAMBIX U3MEPEHUH; IpU ATOM KOHCTPYHPOBATh YCTAaHOBKY, (DMKCHPOBATH
pe3ybTaThl TOJYYEHHONW 3aBUCUMOCTH (PU3UYECKUX BEIMYMH B BHJIE
TaOIuI U TpaUKOB, AETATh BBIBOAKI 110 PE3yJIbTaTaM HCCIEeIOBAHUS

Cobmoath mpaBuiia 0€30MaCHOTO TPYy/a P MPOBEACHUH UCCIICIOBAHUIT B
paMKax  y4eOHOTrO  JKCIIEPUMEHTa,  Y4eOHO-HCCIICIOBATEILCKOW U
HpOCKTHOf/’I ACATCIBHOCTH C UCIIOJIBb30BAHUEM U3MEPHUTCIbHBIX YCTpOﬁCTB u
1ab0paTopHOTrO 000PYIOBaAHUS

Pemate pacuérHple 3agaud ¢ SBHO 3aJaHHON (DU3UYECKON MOJIEIbIO,
UCIIONB3Ys (PU3HYECKUE 3aKOHBI M MPUHITUIIBI; HA OCHOBE aHAIM3a yCIOBUS
3a/1a4u BHIOMPATh (PU3UYECKYI0 MOJCIb, BBIICIATh (PU3MUECKHE BEITUYHHBI
U (QopMyIbl, HEOOXOAWMBIC JUIsI €€ pelmIeHHsS, MPOBOAUTH PAcU€Thl U
OIICHUBATh PEATbHOCTH IMOJIYICHHOTO 3HAYCHHS (PH3UIECKON BEITHUNHBI

Pemats Ka4CCTBCHHBIC 3aJa4du: BBICTPAaNBaTb JJOT'MYCCKH
HCIMIPOTUBOPCUUBYHO ILICIIOYKY paCCY)KI[CHI/Iﬁ C OHOpOfI Ha H3YYCHHBIC
3aKOHBbI, 3dKOHOMCPHOCTHU U (1)I/I3I/I‘IGCKI/IG SABJICHUA

Hcnonb3oBaTh  HpU  pelIeHMH  y4eOHBIX  3ajJjad  COBPEMEHHbIE
UHPOPMALIMOHHbIE  TEXHOJIOTMM U1 IIOMCKA,  CTPYKTYPUPOBAHUS,
UHTEpIpeTalluid ¥ MpeJICTaBlIeHUs] Y4eOHOH U  HAay4HO-IOMYJIIPHOM
uHpOpMaLlMY, MOJYYEHHOM U3 pa3IMYHBIX HCTOYHUKOB; KPUTHUYECKH
aHAJIM3UPOBATH MOTY4AEMYIO HH(POPMAIHIIO

OOBSICHATh MNPUHLUUIBI JEHCTBUS MAIMH, NPUOOPOB U TEXHUYECKUX

YCTPOMCTB; pa3nuyaTh YCIOBHS UX 0€30MacHOr0 WCIOJIb30BAaHUS B
MOBCEIHEBHOMN KU3HU

11.17

[TpuBOIUTE IPUMEPHI BKIIAJIa POCCUNUCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HayKd, B OOBSCHEHUE IPOIECCOB OKPYKAIOLIETO MHUDA, B
pa3BUTHE TEXHUKU U TEXHOIOTUN

11.18

Hcnonp30BaTh TeOpEeTUUECKHE 3HAHUS MO (U3MKE B MOBCEIHEBHOM >KM3HU
st obecrieyeHust Oe30macHOCTH Tpu  oOpallleHuu ¢ [npudopamMu U
TEXHUYECKUMHU YCTPOMCTBAMH, JUISI COXPAaHEHHS 3/I0POBBS M COOIIOICHUS
HOPM 5KOJIOTHYECKOT'0 MIOBEICHUS B OKPYXKAIOLIEH cpeie

11.19

PaGorate B rpymnme C BBIINOJHEHUEM pA3IUYHBIX COIMATIBHBIX POJIEH,
MJIAHUPOBATh PadOTy TPYMIIBI, PAMOHAIBHO PACIPEACNIATh 00S3aHHOCTU U
IJIAaHUPOBATh JACATCIBHOCTh B HCECTAHJAAPTHBIX CHUTYyaAllMAX, aJCKBATHO
OLCHUMBATh BKJIaJ KaXJAO0ro M3 YYACTHUKOB TIPYIIbl B PCIICHHUC
paccMaTpuBaeMoi TPOOIIEMBI




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kona Koa npoBepsiemoro

pa3aejia IJIEMEHTA

HPOBepﬂeMBIe IJIEMEHTHBI COAECPKAHUSA

OU3NKA 1 METO/JIbI HAYYHOI'O ITO3HAHU A

1.1

®usuka — Hayka o mnpupoae. Hayunble meTonabl
IIO3HAHMS OKpYXKarouero Mupa. Pons sxkcriepumenTa
U TEOpUM B IIpollecC€ TMO3HAHUA IPUPOABL.
DKCIepuMEHT B pu3uKe

1.2

MonenupoBanue ¢usnueckux  SABICHUH |
nporeccoB. Haywnple rumote3sl. ®Dusndeckue
3aKOHBl M TEOpHM. ['paHUIBl ITPUMEHUMOCTH
¢u3MYeCKUX 3aKOHOB. [IpHHIMII COOTBETCTBHSL.
Porb m wmecro ¢msukun B hopMHpOBaHHU
COBPEMEHHOM  HAay4yHOH  KapTHUHBI MHpa, B
NPaKTHYECKOHN JIESITENbHOCTH JIIOICH

MEXAHUKA

2.11

#H#HPart##KUHEMATHUKA

Mexannueckoe — nBwkeHue.  OTHOCUTENIBHOCTD
MexaHuueckoro JBmkeHus. Cucrema OTcuéra.
Tpaexropus

2.1.2

[Tepememienne, CckopocTb (CpeAHsss  CKOPOCTb,
MI'HOBEHHAsl CKOPOCTb) U YCKOPEHHE MaTepHaIbHOMN
TOYKH, UX MPOEKUUU HAa OCH CHUCTEMbI KOOPJIMHAT.
CrnosxeHue nepemMeIeHnii U CI0)KEHNE CKOPOCTEN

2.1

2.1.3

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIUHEITHOE
IBIDKEeHHE. ['padMku 3aBUCUMOCTH  KOOPAHMHAT,
CKOPOCTH, YCKOPEHHS, IyTH U TEepEeMEUICHUs
MaTepUAIbHON TOUYKU OT BPEMEHHU

2.14

2.15

2.16

CBoOoaHoe magieHre. Y CKopeHue cBoOOOHOTO
maaCHUuA

KpuBonuneiinoe JIBHKEHHE. PaBHOMepHOE
JIBUOKEHUE MaTEpPUAJIbHOW TOYKH IO OKPYKHOCTH.
YrnoBas CKOpOCTb, JTUHEWHAs CKOpOCTh. [lepuon u
yactoTa. [{eHTpocTpeMUTETbHOE YCKOPEHUE

TexHuueckue YCTpOﬁCTBaZ CIINAOMCTP, ABUKCHUC
CHapsA 0B, HCIIHBIC U pCMCHHBIC IICpCAaAIn

2.1.7

[Ipaktuueckue paboTel. M3MepeHne MrHOBEHHOMN
ckopocTH. MccrnenoBaHne COOTHOIIEHHS MEXAY




2.2

2.3

IIyTSMH, PO ICHHBIMU TEJIOM 3a
HOCJICIOBATENIbHBIC PABHBIC MPOMEKYTKH BPEMEHH
IpU PaBHOYCKOPCHHOM [BIDKCHHUHM C HAYaIbHOM
CKOPOCTBIO, PaBHOH Hynr. V3yueHue ABHIKEHHS
HIapUKa B BSI3KOW XHIKOCTU. M3yueHue ABHKEHHS
Tesna, OpOIIEHHOTO TOPU30HTAIBHO

#H#Par### IMHAMUKA

2.2.1

2.2.2

IIpunnun orHocutensHOocTH ['anmunes. Ilepsbiid
3ak0oH HproTtoHa. IHepiuaibHble CUCTEMBI OTCUETA

Macca tena. Cuna. [IpuHImMn cyneprno3uiyuy Cuil

2.2.3

Bropoii 3akoH HproTOHA 111 MaTEpUAIBHON TOYKH B
unepuuanbHoit cucreme otcuéra (MCO). Tpernit
3akoH HproTOHa [U1 MaTepHaIbHBIX TOUEK

2.2.4

2.2.5

3akoH BceMUpHOTO TsAroTeHus. Cuia TSKECTH.
[lepBas kocMuueckasi CKOpocTb. Bec Tena

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna Ttpenusa. Cyxoe Ttpenue. Cuna TpeHUS
CKOJIbXKEHHUSI M cuiia TpeHus mokos. Koadduuument
TpeHus. Cuia CONpOTUBIICHUS TIPU JBIKEHUH Tea
B JKUJIKOCTH HJIH ra3e

2.2.7

2.2.8

2.2.9

[TocrynarensHOe W  BpamaTeIbHOE  JIBHKCHUE
abCOIOTHO TBEPAOIO TEa

MOMEHT CHJIBI OTHOCUTEIIBHO OCH BpAIlCHHUS.
[1;eyo cumbl. YcnoBus paBHOBECHUS TBEPAOIO TeEa B
nUCo

TexHuueckue YCTpOﬁCTBaI MNOJIIHUITHUKH, IBUKCHHUC
HCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktuueckne pabotel. M3ydeHue ABMKEHUS
Opycka IO HAaKJIOHHOM IUIOCKOCTH MOJ AEHCTBHEM
HECKOJIBKUX cHil. MccienoBaHue 3aBUCHUMOCTH CHIT
VIOPYTOCTH, BO3HUKAWOIUX B JaedhopMupyeMoit
NpYXUHE W PE3UHOBOM 00pasiie, OT BEIMYUHBI UX
nedopmaruu. VccnenoBanue yCIOBUN pPaBHOBECHS
TBEPAOIO TENA, UMEIOIIETO OCh BPALLICHUS

###Par#H#3AKOHBI COXPAHEHIM A B MEXAHUKE

2.3.1

2.3.2

2.3.3

Nmmynse MaTepUalbHOM  TOYKH, CUCTEMBI
MaTepuaIbHBIX TOUeK. IMIybC Cuilbl U U3MEHEHHE
UMIIyJIbCa Tea

3akoH coxpaHeHust umiyiabca B MMCO. PeaktuBHoe
JIBUKECHHE

PabGora cunel




2.34

MOoOIIHOCTD CUIBI

2.3.5

2.3.6

2.3.7

Kunetnueckast dSHeprusi MarepuaibHOH  TOYKH.
TeopeMao KMHETUYECKOW SHEPIUU

[TorennmanpHas >Heprus. [loTeHnManbHas SHEPrUs
YIpyro nehopMUPOBAHHOU MIPY>KUHBI.
[ToTennmanpHas HEpPrus Teja BOJM3M MOBEPXHOCTH
Seman

IloTennmanbHEIe 1 HENOTCHIMAIBbHEIC CHIIbI. CBSA3b
pa6OTBI HECIMOTCHLIHUAJIBHBIX CHJI C HU3MCHCHHEM
MEXaHU4JeCKOM OHCPIrun CUCTEMBI  TCII. 3akoH
COXpPaHCHUA MEXaHUYeCKOH SHEpIrun

2.3.8

Yupyrue u Heynpyrue CTOJIKHOBEHUS

2.3.9

2.3.10

TexHuueckue  yCTpPOMCTBA:  JBM)KCHHE  PaKeT,
BOJOMET, KOIIEp, IPYKUHHBIN TUCTOJIET

[TpakTudeckue paboTel. 3ydeHue cBA3H CKOPOCTE
Tel mpu Heymnpyrom ynape. MccnemoBanue cBs3u
paboThl CHUIIBI C U3MEHEHHUEM MEXaHHYeCKOM
SHEPTrUM Tela

3 MOJIEKYJISIPHAS ©®U3UKA U TEPMOAMHAMUKA
#i#Par###OCHOBBI MOJIEKVJISIPHO-KUHETUYECKOM TEOPUU

OcHoBHBIE II0JIO>KEHHUS MOJIEKYJISIPHO-

311 KMHETUYECKOM TEOpUH. BpOyHOBCKOE [BHIKEHUE.
Juddysus. Xapakrep ABMKEHUS U B3aUMOAECHCTBHS
YacTHUL BeNleCcTBa
Monenu cTpoeHHsl ra3o0B, XKHJIKOCTEH U TBEPIBIX

3.1.2 Tel U OOBSICHEHHE CBOMCTB BEILECTBA HAa OCHOBE
JTUX MOJEEN

313 Macca MOJIEKYII. KomnuecTtBo BEILIECTBA.
[TocrossuHas ABoraapo

31 314 TennoBoe paBHOBecue. Temmeparypa u €€

n3mepenue. [lkana remneparyp Llenscus
Mopnens upeanpHOro rasa. OCHOBHOE ypaBHEHHUE

3.15 MOJIEKYJISIPHO-KUHETUUECKON TEOPUU HICAIBHOTO
rasa
AOcomroTHass Temmeparypa Kak Mepa CpeaHen

3.1.6 KMHETUYECKOW HSHEpruu  TEIMJOBOIO  JABUKECHHS
yactul rasa. [lIxkana remneparyp KenpBruna

317 VpaBuenune Knaneiipona — MengeneeBa. 3akoH
HanbroHa

318 I"a3oBble 3ak0HBI. M30MpoLiecchl B HASAIBHOM Ta3e C

MOCTOAHHBIM KOJIMYCCTBOM BCHICCTBA: HU30TCPMaA,




u30xo0pa, n3obapa

3.1.9

3.1.10

TexHuuyeckue ycTporucTBa: TEpMOMETP, OapomMeTp

[IpakTrueckue padoTel. MI3MepeHne Maccsl BO3ayxa
B KJaccHOW KomHare. MccienoBaHue 3aBUCUMOCTH
MEXIy IapaMeTpamMH COCTOSIHUS Pa3peKEeHHOro
rasa

3.2

OCHOBbI TEPMOJIMHAMUKN

321

3.2.2

Tepmonunamudeckas cUcTeMa. Baytpennss
SHEPIUs TEPMOJAUHAMHYECKON CUCTEMBI U CHOCOOBI
€€ U3MEHEeHUS

KonuuectBo Ttemnorsl u  pabota. BHyTpeHHss
SHEPrHsl OJHOATOMHOIO UEabHOTO rasa

3.2.3

33791031 TEIUIONEpEIavun: TEIIONPOBOJHOCTb,
KOHBEKUMA, U3JIy4YyeHHue. TertoéMKOCTh  Telna.
ViaeapHass  TEIUIOEMKOCTb  BellecTBa.  Pacuér
KOJINYECTBA TEIJIOTHI MPU TEIUIONEpeiaue

3.24

IlepBbii 3ak0H TepMOAMHAMHUKU. [Ipumenenue
IIEPBOr0 3aKOHA TEPMOJAMHAMUKHM K HM30IPOLIECCAM.
['paduueckas nuHTEpIIpEeTaIys paboTHI ra3a

3.25

Tenmosrie MAaIlITHBI. [TpunHIUTIBI JIIEUCTBUS
TEIIOBBIX MamwH. [IpeoOpa3oBaHus dHEPruv B
TEIUIOBBIX MammHax. KodpuiueHnT moie3Horo
nevctBus (nanee — KI1J1) termoBoit Mmammubl. [uxon
Kapno u ero KII/{

3.2.6

3.2.7

3.2.8

Bropoit 3akon TepmomuHamuku. HeoOpaTuMocTh
IIPOLIECCOB B IpuUpoAe. TemIoBble ABUTaTEIH.
DKOJIOTHYECKHE TTPOOTIEMBI TEIIJIOIHEPTETHKH

TexHuuecKknue yCTpOMICTBa: BUraTellb BHYTPEHHETO
CropaHusi, OITOBOI XOJOJMIIbHUK, KOHUIIMOHED
[IpakTnueckue pabotel. M3Mepenue yaenbHOI
TEIJIOEMKOCTH

3.3

###Par#H#ATPEI ATHBIE COCTOSAHUA BEHIECBA. ®A30BbBIE

331

3.3.2

[NEPEXO/IbI

Hap006pa3OBaHHe N KOHACHCaAllMA. I/IcnapeHHe )51
KHUIICHUC. YILCJ'ILHB.SI TCIIJIOTAa Hap006pa3OBaHI/I}I.
3aBHCHUMOCTh TEMIICPATYPBI KUIICHUA OT JaBJICHUA

AOcComoTHas U OTHOCUTENbHAS BIIaXXKHOCTh BO3yXa.
Haceliennslii nap

3.33

TBépnoe Ttemo. Kpucramimueckue u amopdHbie
Tena. AHU30TPONUS CBOWCTB KpuCTayLIoB. JKuakue
KpucTayyibl. CoBpeMEHHbIE MaTepHaIbl




[InmaBienne M KpucTauM3anus. Y AeiabHasl TEMIOTa

3.3.4
riaBnenus. Cyomumanus
3.35 YpaBHeHUE TEIUIOBOrO OaaHca
TexHuueckue YCTpOMCTBA: TUTPOMETP u
336 MICUXPOMETP, KAJIOPUMETP, TEXHOJOTUHU MOTYUCHUS
COBPEMEHHBIX  MaTepuajlioB, B TOM  YHCIE
HAHOMAaTEpPHAaJIOB, U HAHOTEXHOJIOTUHU
337 [IpakTuueckue paboTel. M3mepeHue BIAKHOCTH
BO3/yXa
4 SJIEKTPOAMMHAMUKA
###Par#H#IJIEKTPOCTATUKA
411 OneKkTpu3anus Tell. JJeKTpudyeckuid 3apsa. Jsa
BUA DJIEKTPHUYECKUX 3apsIOB
41.2 [TpoBOAHMKY, TUANEKTPUKU U TIOTYITPOBOIHUKU
4.1.3 3aK0oH COXpaHEHUs AIEKTPUIECKOTro 3apsiaa
41.4 B3aumopgeiictBue 3apsaaoB. 3akon Kynona
DJIeKTpUUYECKOe Toue. HanpsoxénHnoctsb
4.1.5 anekTpuyeckoro mois. IlpuHnun cymneprno3unuu.
Jluany HanpsHKEHHOCTH IEKTPUYECKOTO MO
416 Pabora CHII AIIEKTPOCTATUIECKOTO TOJISL.
[Torenmman. Pa3HOCTh MOTEHIMAIIOB
41 [IpoBOAHMKK ¥ JOUANEKTPUKH B  IMOCTOSHHOM
4.1.7 AIEKTPUYECKOM ToJe. JnanekTpuyeckas
MIPOHHIIAEMOCTh
OnexTpoémkocTb. KonaeHcaTop. OIJIEKTpOEMKOCTH
4.1.8 IUIOCKOTO KOHJAEHCAaTopa. OHEPrus 3apsKEHHOTOo
KOHJIeHcaTopa
TexHuueckue yCTpOKCTBA: AIIEKTPOCKOTI,
419 AIIEKTPOMETP, AIIEKTPOCTATUYECKAS 3aIuTa,
3a3eMJICHHE  DJIEKTPONpPUOOpOB,  KOHAEHCATOD,
KCEPOKC, CTPYHUHBIN ITPUHTED
4110 HpaKTI/I‘ieCKI/Ie paboTHL. N3mepenune
AIIEKTPOEMKOCTH KOHJIEHCAaTOpa
##Par#H#IIOCTOSHHBIN DJIEKTPUUYECKHHI TOK. TOKH B PA3JIMYHBIX
CPEIAX
VYcnoBus CYIIECTBOBaHMS MIOCTOSIHHOTO
421 ANeKTpruYecKoro Toka. Mcrounnku toka. Cuia Toka.
4.2 ITocTosiHHBIN TOK
422 Hanpsokenue. 3akon Oma Ji1s yyacTka Lenu
423 DJeKTpuvecKoe COIIPOTHBIICHUE. VY nenvpHOE

COIIPOTUBJICHUEC BEIICCTBA




4.2.4

[locnenoBarenbHOEe, MapajjIeIbHOE, CMEIIAHHOE
COCTMHEHHE TIPOBOTHUKOB

4.2.5

4.2.6

PaGora snextpuueckoro Ttoka. 3akoH Jlxoyms —
Jlenna

MOH_[HOCTI) OJICKTPHUYECCKOI'0 TOKa

4.2.7

anekTpoiBkymas cwia (manmee — OJC) wm
BHYTpEHHEE CONPOTUBICHHE HCTOYHHUKA TOKa.
3akoH OmMma TUTS MTOJTHOU (3aMKHYTOM)
aneKkTprueckoi nenu. Kopotkoe 3amMpIkaHue

4.2.8

ONEeKTpOHHAas NPOBOJUMOCTb TBEPIBIX METAJIOB.
3aBUCHUMOCTb  COIPOTUBJIEHUS  METAJUIOB  OT
Temneparypbl. CBEpXIIPOBOAUMOCTh

4.2.9

4.2.10

Onexrpuueckuid TOK B  Bakyyme. (CBoiicTBa
AIIEKTPOHHBIX ITYYKOB

HOJ'IyrIpOBOI[HI/IKI/I. CoOcTBeHHass H IMpuMecHasd

MPOBOAMMOCTh MOJXYNPOBOAHUKOB. CBoicTBa p-N
nepexoja. [lomynpoBogHNKOBBIE TPHUOOPHI

4211

DNeKTpUUECKUM TOK B JNEKTPOJINTAX.
DIEKTPOIUTHYECKAS JUCCOLMALIUSA. DIIEKTPOIIN3

4.2.12

4.2.13

DneKTpuueckuii Tok B Trazax. CaMOCTOATENbHBIN U
HECAMOCTOSITENIbHBIA  pa3psan. Pasznuunble  THIbI
CaMOCTOATENILHOTO pa3psana. Moinuus. [1nazma

TexHu4eckue yCTpONCTBA: aMIIEPMETpP, BOJBTMETP,
peocTaT, UICTOYHHMKHU TOKa, JIEKTPOHArpeBaTENIbHbIE
IpuOOpBI, JJIEKTPOOCBETUTEIILHBIE puOopHI,
TEPMOMETDP CONPOTUBJIEHUS, BAKYYMHBIA JHOJ,
TEPMUCTOPHI u (boTOpE3UCTOPHI,
ITOJIYIIPOBOTHUKOBBIN MO/, TalbBaHNUKA

4.2.14

11 KUIACC

Kon
pa3nena
4

4.3

Koanposepsiemoro
3J1eMEHTAa

[TpakTnyeckue paboThl. HM3ydeHue CcMeIaHHOro
COEJMHEHUS PE3UCTOPOB.

U3mepenne DOJIC ucrouHMKa TOKa U €ro
BHYTPEHHET O COTPOTUBIICHUSI. Habmronenune
AIIEKTPOIIN3A

IIpoBepsiemble 3JIeMEHTBI COAEP:KAHUSA

SJIEKTPOAMHAMUKA

##HPar##MATHUTHOE I1OJIE. OJIEKTPOMAT'HUTHAA MHAYKIMA




IlocTossHHEIE MAarHuThbL. B3aumonelictBue

43.1
MOCTOSIHHBIX MarHUTOB
MarnuTtHoe 1osie. BEKTOp MarHUTHONM MHAYKIIMH.
432 [Ipunuun cynepnio3unmu. JIMHMM  MarHUTHOR
e uHIyKIud. KapTrHa THHUN MarHUTHON WHIYKITAH
TIOJISI TOCTOSTHHBIX MarHUTOB
MarnutHoe moJie mpoBOJHUKA ¢ ToKoM. KapTuna
JUHUN TOJNsL JUIMHHOTO MPSIMOTO TIPOBOJHHUKA U
4.3.3 3aMKHYTOT'O KOJIBIIEBOTO IPOBOJHMKA, KAaTYIIKU C
TokoM. OmeiTr  Opcrena.  BsaumopeiictBue
MIPOBOJHHUKOB C TOKOM
434 Cuna Amriepa, €€ MOJTyJIb M HalPaBJICHHUE
Cuna Jlopenna, e€ MoIynb U HampaBIcHHE.
4.3.5 JIBI>KeHHE 3apsHKEHHON YacTHUIbI B OJIHOPOIHOM
MarHuTHOM noje. Pabota cubl Jlopenia
4.3.6 SIBNICHHE ICKTPOMArHUTHON HHTYKITUN
4.3.7 [ToTok BekTOpa MAarHUTHOW MHAYKLIUU
438 OJAC wuHayknuu. 3aKOH  3JIEKTPOMArHUTHOM
e uHayknud Papajest
Buxpesoe snexkrpuueckoe nosue. 9JC uHIyKIIMU B
4.3.9 IIPOBOJAHMKE, JBUXKYIIEMCS IOCTYNATEIbHO B
OJTHOPOJTHOM MarHUTHOM I10JIe
4.3.10 [IpaBuno Jlenua
4311 NunyktuBHOCTE. fIBNieHne camowHaykiuu. DJ[C
o CaMOWHTyKITUT
4.3.12 OHeprus MarHUTHOTO MOJIsS KaTYIIKU C TOKOM
4.3.13 DJEKTPOMarHuTHOE I10J1E
TexHuuecKkne yCTpOMCTBA: MOCTOSIHHBIE MATrHMTHI,
4.3.14 AJIEKTPOMATHUTBI, 3JIEKTPOJIBUTATENb, YCKOPUTEIN
9JIEMEHTAPHBIX YaCTHII, MHAYKIIHOHHAS TIeYb
[IpakTnueckue paboThl. M3ydeHHe MarHUTHOTO
MOJIsL KaTylKu ¢ TokoM. MccnenoBanue aeiicTBUs
4.3.15 MOCTOSSHHOTO MarHuTa Ha paMKy C TOKOM.

Hccnenosanne SIBIIEHUS 3JIEKTPOMArHUTHON
WHIYKITAN

5 KOJIEBAHUA 11 BOJIHBI
#H#HPar#t##MEX AHYECKUE U DJIEKTPOMAT'HUTHBIE KOJIEBAHU S
KonebarenbHas cucrema. CBOOOIHBIE KOJIeOaHUSI.
51 511 [Mapmonnueckne xonebanus. Ilepwon, dacrora,
amMIuInTya U dasza KoyeOaHui
5.1.2 [TpyxuHHBINA MassTHUK. MaTeMaTH4eCKUI MassTHUK




5.2

5.1.3

YpaBHeHue rapMOHUYECKUX KoJIeOaHUH.
Kunemartnyeckoen  OUHAMHMYECKOE  OIHCAHHE
K0J1e0aTeNbHOI O IBUKEHUS

5.1.4

IIpeBpamienue dSHepruv IpU  TAPMOHUYECKUX
Konebanusax. CBs3b aMIUIUTYABl  KoJeOaHHA
MCXO/IHOM BEIWYHMHBI C aMIUIUTYIaMHU KoJeOaHHi
€€ CKOPOCTU U YCKOPEHHUS

5.15

KonebarenbHblii KOHTYD. CBobonHbIe
AJIEKTPOMArHUTHBIE KOJIE0aHHS B  HJICAUIBHOM
KoJIe0aTebHOM  KOHTYype. AHAIOTHUS — MEXIy
MEXaHUYECKUMU u AJIEKTPOMarHUTHBIMU
konebanusmu. @opmyna Tomcona

5.1.6

5.1.7

5.1.8

3akoH COXPAaHCHUA OHEPIrun B nacaJlbHOM
K0J1€0aTeIbHOM KOHTYpE

Boinyx1eHHbIE MEXaHUYECKHE KOJICOaHHUS.
Pe3onanc. Pe3onancHas kpuBas. BbIHyXIeHHbIE
AJICKTPOMArHUTHBIE KOJICOaHMS.

[lepemennblil Tok. CUHYCOMAIBHBIN NTEPEMEHHBIHI
TOK.

5.19

5.1.10

Mo1HOCTh NEPEMEHHOTO TOKA. AMIUIUTYIHOE U
JICHCTBYIOILIEE 3HAYECHHUE CHJIbI TOKA M HANPSKECHUS
Tpancpopmarop. IlpousBoincTBo, nepepada U
notpebieHue NIEKTPUYECKON SHEPIHH.
OKOJIOTUYECKUE  PUCKM  TPU  IPOU3BOJCTBE
AIEKTPUIECKOMN DHEPIUH. Kynerypa
HCIIOJIB30BAaHUs IEKTPOIHEPTUH B IIOBCEIHEBHOMN
KU3HU

5.1.11

5.1.12

Texnuueckue YCTpOMCTBA: ceifcmorpad,
ANEKTPUYECKUI 3BOHOK, JIMHUU JJIEKTpoIiepesayd

IIpakTueckue paloThI. Hccnenosanne
3aBHCUMOCTH IE€PHO/Ia MaJlbIX KoJeOaHuil rpy3a Ha
HUTA OT JUIMHBI HHUTH M MAacChl TIpy3a.
HccnenoBanue IMEpEMEHHOrO TOKa B LENH U3
MIOCIIEZIOBATENBHO COEAMHEHHBIX KOHJEHCATOpa,
KaTYIIKH U pe3UcTopa

##HPartH#MEX AHUYECKUE U DJIEKTPOMAT'HUTHBIE BOJIHBI

Mexanuueckue BOJIHBI, yCIIOBUS
591 pacrpoCTpaHEeHHUSL. [lepuon. CkopocTb
pacnpocTpaHeHus U JiIuHa BosHbL. [lonepeunsie n
IIPOJIOJIbHBIE BOJIHBI
599 ###Par####  Unrepdpepenuns u  audpaxius

MEXaHHUYECKUX BOJH




5.2.3

3Byk. CkopocTh 3ByKa. I'poMKkocTh 3ByKa. BricoTa
ToHa. TemOp 3ByKa

5.24

ONEKTPOMarHUTHBIE BOJIHBI. YCIIOBUS H3JIY4YEHHUS
AJIEKTPOMAarHUTHBIX BOJIH. B3anMHas opueHTaunus
BeKTOpoB E, B 1 v B 371€KTpOMarHuTHON BOJIHE B
BaKyyMe

5.25

5.2.6

5.2.7

CBolicTBa 2JIEKTPOMAarHUTHBIX BOJIH: OTPa)XCHHE,
IIPEJIOMIICHUE, HOJISIpA3ALU, Tudpakuus,
uHTepdpepenims. CKOPOCTh  3AIIEKTPOMArHUTHBIX
BOJIH

[IIxana »aeKkTpoMarHUTHBIX BOJH. [IpumeHeHue
AIIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY
[lpyuHIMIBI ~ paguoCBsIi3W U TEIEBUICHUS.

Pannonokamnus. DIEeKTpOMarHMUTHOE 3arps3HEHUE
OKpYXAaroIIei cpeibl

5.2.8

TexHuueckue YCTPOMCTBA: MY3BIKaJIbHbIE
WHCTPYMEHTBI, YJIbTpPa3BYKOBasi JAMArHOCTUKAa B
TEXHUKE W MEIULMHE, Pajgap, paguoNpUEMHUK,
TeJIeBU30D, aHTeHHa, TesiedoH, CBU-neun

5.3

5.3.1

HHPar###OII TUKA

[IpsimonuHeitHOe  paclpocTpaHeHHE CBeTa B
onHopoaHou cpeze. Jlyd cBeta

5.3.2

OtpakeHue cBeTa. 3aKOHbl OTPaKEHUS CBETa.
[TocTpoenne n300pa’keHHi B IUIOCKOM 3epKalie

5.3.3

5.34

[Ipenomienue cBera. 3aKOHBI IPEJIOMIICHHUS CBETA.
AOGCOIOTHBIN MOKa3aTesb NPeIoMIICHHS

ITonHoe BHyTpeHHee oTpaxeHue. IlpenenpHbIi
YTOJI ITOJIHOTO BHYTPEHHETO OTPAXKEHUS

535

Hucnepcus cBera. ClnoxHbIN cocTaB 0€10ro cBeTa.

[BeT

5.3.6

Cobwuparoriue U pacceuBaroniue JUH3BL. TOHKas
nuH3a. OOoKycHOe paccTOsSHUE M ONTHYECKasl cuiia
TOHKOM muH3bl. [locTpoeHune wu300paxeHuil B
coOuparomux U pacceuBaromux jauH3ax. opmyna
TOHKOM JIMH3EL. Y BEIMUYCHHUE, JaBaeMOE JTNH30

5.3.7

5.3.8

IIpenenst NIPUMEHUMOCTHU T€OMETPHUUYECKON
ONTHUKH

Wntepdepentus ceta. KorepeHTHbIE HCTOYHHUKH.
VYcnosus HaOIr01eHUS MaKCHMYMOB "
MUHHMYMOB B HUHTEP(QEpPEHIIMOHHON KapTHUHE OT
JIBYX CUH(A3HBIX KOTEPEHTHBIX HICTOYHHUKOB




Judpakuus cBera. JudpakuuoHHas peméTka.
VYcnoBue HaOMIONCHHS TIaBHBIX MAaKCUMYMOB IIPH

°:3.9 MajJeHud  MOHOXPOMATHYECKOTO  CBeTa  Ha
I (hpaKITMOHHYIO PEIIETKY
5.3.10 [Monstpusanus ceera
TexHuueckue YCTpOMCTBA: OYKH, ayma,
5311 dboToanmapar, MIPOCKITMOHHBIN ammapar,
e MHKDPOCKOII, ~TEJIECKOIl, BOJIOKOHHAs OIITHKAa,
TudpaKIMOHHAS PEIIETKA, TIOJSPOU]
[IpakTnueckue paboTel. M3mepeHue mokazaTens
5312 MPEJIOMIICHUS. HccnenoBanue CBOMCTB

n300pakeHui B auH3ax. HaOmronenue mucnepcuu
cBeTa

RJIEMEHTBI CIIELIUAJILHOM TEOPUM OTHOCUTEJILHOCTH

6.1

['panuist MIPUMEHUMOCTH KJIaCCHYECKOM
MexaHuku. [locTynarsl TeOpur OTHOCHUTEIHLHOCTH:
WHBApPUAHTHOCTh MOJYJIS CKOPOCTH CBETa B
BaKyyMe, IPUHIUIT OTHOCUTEIbHOCTH DHWHIITEITHA

6.2

6.3

OTHOCHTEIBLHOCTh OIHOBPCMCHHOCTH.
3aMCI[JIeHI/Ie BPEMCHHU U COKpAIICHUC OJIMHBI

DHeprus U UMIYJIbC CBOOOTHOM YaCTHIIbI

6.4

Cesi3p  Maccel C DJHEPrHed M HUMIIYJIbCOM
CBOOOJHON 4YacTUIbl. DHEPIusl MOKosi CBOOOIHOMN
YaCTHILIBI

7.1

KBAHTOBAA ®U31KA

#iHPar###3JIEMEHTBI KBAHTOBOM OIITUKU

711

7.1.2

7.1.3

®otonsl. Dopmyna I[lmanka CBSI3M DSHEPruu
¢oToHAa € €ro 4acToToW. ODHEPrusi U HMILYJIbC
dboTtona

OTtxkpbITHE U UccnenoBanue GoTorpdexta. ONbIThI
A.T'. CroneroBa. 3akoHs! hoTodddexTa
VpaBHeHnue OiHITeiHa a1 poTorddexTa.
«Kpacnas rpanuna» gorosdppexra

7.1.4
7.15

Hasnenue cera. Onbrtel [1.H. JIeGeneBa

XUMHYECKOE NeHICTBUE CBETA

7.1.6

TexHuueckne YCTPOMCTBA: (OTORIIEMEHT,
dboTomaTYNK, COTHEUHAsE OaTapesi, CBETOIUO]]

7.2

721

CTPOEHUE ATOMA

Mopenb atoma Tomcona. OmnbiTer Pezepdopaa mo
MCCIIEI0BAHUIO CTpOoeHUs aTtoMa. [InanerapHas
MOJI€JIb aTOMa




71.2.2

IToctynater bopa. HM3nyuenue u moryonieHue
(GOTOHOB TpU MEpPexojie aToMa ¢ OAHOIO YPOBHS
SHepruuM Ha apyro. Buubl cnektpoB. CroekTp
YPOBHEM 3HEPruu aToMa BOJIOpPOaa

7.2.3

BosiHOoBBIE CcBOMcTBa yactul. Bonubl ne bpois.
KopmyckymnspHo-BomHOBOH nyamu3m. Judpaxius
3JIEKTPOHOB Ha KpHUCTAJIIaX

724

7.2.5

CrioHTaHHOE U BBIHY)KJIEHHOE  HU3JIy4YCHHE.
Y CTpoiicTBO M IPUHIIMIT PabOTHI J1a3epa
TexHuuecKkrne yCTpPOMCTBA: CHEKTPAJbHBIN aHAIU3
(cTieKTpOoCKoIT), J1a3ep, KBAaHTOBBIA KOMIIBIOTEP

7.2.6

[TpakTuyeckue paboTHI. Habnronenue
JIMHEWYaTOro CIeKTpa

7.3

7.3.1

ATOMHOE A1PO

Mertonbl HaAOJIIOICHUS u pEruCTpaLAH
AJIEMEHTAPHBIX YaCTHUII

7.3.2

OtkpeiTHe paguoaktuBHOCTH. ONBITE Pesepdopaa
[0  ONpPEACIICHUIO COCTaBa  PAJUOAKTHBHOTO
m3nydenusi. CpoiictBa anbda-, Oera-, ramma-
u3NyyeHus. BausHue paguoakTUBHOCTU Ha KUBBIE
OpraHU3MBI

7.3.3

OtkpeiTHe npoTOHAa M HeWTpoHa. HykinoHnHas
Monenb sjapa lelizenOepra — MBaHeHko. 3apsin
anpa. MaccoBoe yucino sapa. M3oromnst

7.3.4

7.3.5

7.3.6

Anbda-pacniaf. OJIEKTPOHHBIN W TO3UTPOHHBIN
Oeta-pacma. [Namma-uznydenue. 3akoH
paJIMOaKTUBHOTO pacmaja

DHeprus CBsI3U HYKIOHOB B siipe. SlepHbIEe CHIIBI.
Jedext maccsl siapa

SAnepHble peakuuu. JleleHUE U CUHTE3 sIIEp

7.3.7

7.3.8

7.3.9

Anepubii  peaktop. TepMOsIepHBIM  CHUHTE3.
[TpoGiieMbl U MEPCHEKTUBBI SACPHON IHEPTETUKH.
DKOJIOTUYECKHE ACTIEKTHI SIIEPHON SHEPTETUKU

OnemeHTapHble 4yacTHLbl. OTKpBITHE IO3UTPOHA.
@yH1aMEHTAIIbHBIE B3AUMOIEHCTBUS
TexHudeckne yCTpOMCTBA: JIO3UMETpP, Kamepa
Bunbcona, siaepHblit peakTop, aToMHas 6om0a

7.3.10

[IpakTnueckue pabotel. MccnemoBaHue TpeKoB
yacTull (110 TOTOBBIM (hoTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3qHoro Heba. Co3Bes3nusi, sipkue 3BE3JHI,




IIJIaHCTHhI, UX BUAUMOC NBUKCHUC

8.2

8.3

ConneuHast cucrema. [lmaHeTsl 3€eMHOWM TpPYIIIBI.
[InaHeThI-TUTaHTBl U UX CHYTHUKHU, KApPIUKOBHIC
riaHeTel. Manbie Tena ConHEeUHON CHCTEMBI

Connne, ¢orochepa m armochepa. ConHeunas
AKTHBHOCTb

8.4

NcTtounuk sHeprun CosHLA U 3BE3]

8.5

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH: Macca,
CBETUMOCTb, panuyc, TeMIeparypa, 150,
B3aUMOCBs3b. /lnarpaMma «CHeKTpajgbHbIA KJIAcC —
CBETUMOCTBY. 3BE311bI TJ1aBHOU
MOCJIEIOBATEIbHOCTH. 3aBHCHUMOCTh «Macca —
CBETUMOCTB) JUTS 3BE3 ] IJIaBHOM
[IOCJIEI0BATEIbHOCTH

8.6

H##HPar#H#BHyTpeHHee CTPOCHHE 3BE3I.
CoBpeMeHHbIE MPECTABICHUS O MPOUCXOKICHUI
u sBororuy CoJHIIa 1 3BE31. DTalbl )KU3HU 3BE3]T

8.7

Mneunsnii Ilyte — Hama ['anaktuka. CnvpasnbHast
cTpykrypa ['anakTuku, pacupenenenue 3BE3 1, raza
u neutd. llonoxxenne u apwxenune ConHuLa B
[NanakTuke. [lnockas u cheprudeckas NOICHCTEMBI
lNamakTukn

8.8

8.9

8.10

Tunel ramaktuk. PaguoramakTuku M KBasaphbl.
UYEpHble ABIPHI B sIpax rajJakTHK

Bcenennas. Pacmmpenue Bceenennoil.  3akoH
Xabb6mna. Pazberanue ranaktuk. Bo3pact u paamyc
Bcenennoit, teopus bousbmoro B3psiBa. Mozneib
«ropsuei Beenennoii». PenukroBoe usiydeHue

MacuirabHas CTPYKTypa Bcenennoi.
MeraraiakTuka. Hepeménneie poOIeMbl
aCTPOHOMUU




IPOBEPSIEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBLHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Koxa

NpoBepsieMoro
TpedoBaHMS

IIpoBepsiemble TPeOGOBaAHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOECHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
oOpa3zoBaHus

1

CdopmupoBaHHOCTE YMEHHMI pacro3HaBaTh (DHU3UYECKHE SIBICHUS

(mporiecchbl) U OOBSACHATH MX HA OCHOBE U3yYEHHBIX 3aKOHOB

BHaI[eHI/Ie OCHOBOIIOJIararommuMun (1)I/I3I/I‘-IGCKI/IMI/I IIOHATUAMUA n

BCIIMYNHAMHU, XapAKTCPU3YIOILITUMU (I)I/I3I/I‘leCKI/IC IMpOICCChI

ChopMupoOBaHHOCTh YMEHHM MNPUMEHSATh 3aKOHBI KIJIACCUYECKOU
MEXaHUKH, MOJICKYJISIPHOM bu3uku u TEPMOIMHAMHUKH,
ANEKTPOJAMHAMUKH, KBAHTOBOH (DM3HMKH Il aHAINM3a W OOBSICHCHUS
SBJICHU MUKPOMHpA, MaKpOMHpa ¥ MeraMupa, pa3jinyaTh YCIOBHS
(rpanunbl, 00J1aCTH) MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, TOHUMATh
BceoOImuMid xapaktep (yHIAaMEHTaIbHBIX 3aKOHOB M OTPAaHHYEHHOCTh
WCIOJIb30BAHUS YAaCTHBIX 3aKOHOB, aHAIM3HPOBATh (DHU3UYCCKHE
MPOLIECChI,  WCTOJB3YySl  OCHOBHBIC  TIOJIOKEHHS, 3aKOHBI H

3aKOHOMCPHOCTH

CpopMHUpPOBAaHHOCTH YMEHHS pa3inyaTh YCIOBUS TMPUMEHUMOCTH

Mojieneil PU3NYeCKuX TeNl U MPOIECCOB (SBICHUIN)

ChopMupoBaHHOCTh yMEHHUS pelIaTh pacu€THhIE 3aJaud C SBHO
3aJlaHHOW W HESIBHO 3aJaHHOW (U3WYECKOW MOJEbhIO: HAa OCHOBAHUU
aHajM3a YyCJIOBUsS BBIOMpaTh (U3MYECKHE MOJCNIH, OTBEYAIOIIne
TpeOOBaHUAM 3a/1a4u, TPUMEHSTH (DOPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH
U TOCTynaTrhl  (PU3MYECKMX  TEOpWid  TpU  HCIOIH30BAHHUU
MaTeMaTUYECKUX METOJIOB PEIICHMs 3a/ay, IPOBOJAUTH PACUYEThl HA
OCHOBaHWHU WMEIONIUXCS JAHHBIX, AaHAIU3UPOBATh peE3YyJIbTaThl U
KOPPEKTUPOBATh  METOJIbI  pelieHusT ¢  y4ETOM  TOJTyYeHHBIX

pe3yabTaTOB

Pemate xadecTBeHHBIE 3a/1a4yu, TpPeOyIOIME NMPUMEHEHUs] 3HAHUA W3
pa3HBIX pa3feNioB IIKOJIBHOTO Kypca (DM3WKH, a TakKe WHTETrpaIuu
3HAHUMU M3 JIPYTUX MPEIMETOB €CTECTBEHHOHAYyYHOTO  IIUKJIA!
BBICTPAWBATh JIOTMYECKYIO LIEMOYKY PpAaCCyKJIEHUW C ONOpod Ha

HU3YYCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH U (bnanecm/le SIBJICHUSA




Bnanenue OCHOBHBIMH MeToAaMH Hay4HOTO MMO3HAHMS,
UCTOJb3yeMbIMU B (U3UKE: MPOBOIUTH IMpPSIMbIE U KOCBEHHBIC
u3MepeHus: (U3MYECKUX BEJIWYUH, BBIOMpPAs ONTUMANbHBIN CHOCO0
W3MEPEHUSI U HCIIOJb3Ysl U3BECTHBIE METOJbl OLEHKH IOTPEHIHOCTEN
W3MEPEHUH, IMPOBOAUTH HCCIIEJOBAHUE 3aBUCHUMOCTEH (U3NIECKUX
BEIMYMH C HCHOJb30BAHUEM TMPSAMBIX HM3MEPEHHUU, OOBSCHATH
MOJIy4YE€HHBIE Pe3yJbTaThl, UCIONb3Yd (HU3HUUECKUE TEOPHH, 3aKOHBI U
MOHATHSL, U JIeNaTh BBIBOABL; COOMIOAATh MpaBuUiia O€30MacHOT0 Tpyaa
[IpU MPOBEACHUH HCCIECIOBAHUN B PaMKax Y4eOHOIO HKCIEpUMEHTa U
y4eOHO-UCCIIEIOBATEICKOM  JCATENBHOCTH C  HMCIIOJIb30BAHUEM
UM(POBBIX  HU3MEPUTENBHBIX  YCTPOMCTB W JIabopaTOPHOTO

o0opynoBaHus

ChopmupoBaHHOCTH ~ YMEHHH  aHAIM3UpOBaTh M OILICHUBATH
MOCJIEeICTBHS OBITOBOM M MPOW3BOJACTBEHHOM JIEATEILHOCTH YEJIOBEKA,
CBSI3aHHOW C (PM3MYECKUMHU TPOIECCAMH, C TMO3HMIUN IKOJOTHUECKOU
0€30I1aCHOCTH; MpeCTaBICHU I o palOHATIBHOM
MPUPOJIONOIB30BaHUM, a  TakKe  pa3yMHOM  HCIOJb30BaHUU
JOCTMKEHHM HAyKHM W TEXHOJIOTMW JUId JAJbHEWIIEr0 Pa3BUTHS

4eJI0BEUYECKOr0 OOIIECTBA

10

OBnageHne pa3nTU4HBIMH crnocobamMu  paboTel ¢ WH(pOpMaIuen
(GU3NYECKOTO  CONEpX)aHWSA C  HCIIOJIB30BAaHHEM  COBPEMEHHBIX
MH(POPMALIMOHHBIX TEXHOJOTHH; pa3BUTHE YMEHUH KPUTHYECKOTO

dHaJIN34a U OLICHKU JOCTOBCPHOCTHU HOquaeMOﬁ HH(pOpMaI_IHI/I

ChopMupoBaHHOCTH ~ YMEHUH  NPUMEHSATH  OCHOBOIOJIATAIOIINE
aCTPOHOMUYECKUE TIOHATHS, TEOPUUM MW 3aKOHBI Ui aHauu3a W
00BACHEHHUST (PU3MUECKUX TMPOIECCOB, MPOUCXOISAIMMX Ha 3BE3AaX, B
3BE3AHBIX CHCTEMAX, B MEXKIAIAKTUYECKON Cpene; JIBUKEHHUS

HEeOECHBIX TEJI, DBOIOLUH 3BE€311 M Beenennon




INIEPEYEHD 2JIEMEHTOB COAEP KAHUSA, IIPOBEPAEMbBIX HA EI'D
11O ®PU3UKE

K
on Kon

pasaesa/T IIpoBepsieMblii 31eMeHT cOepPKAHUSA
3J1eMeHTa
eMbl

1 MEXAHUKA
11 KNMHEMATUKA

111 MexaHu4eckoe JABHIKCHUC. OTHOCHTENIHLHOCTh

MEXaHHUYCCKOI'O IBMKCHNA. Cucrema oTcuéra

MarepuanbHas TOUKa.

Eé€ paniryc-BeKTop:
Flt)=(xlr) Wr ) z(z)),

TpaeKTopILs,

IepeMEIIcHIIE:

Ar =r1(ty)—7(t)) =1, —11 =
= (Ax, Ay, Az),

1.1.2

Iy TE.
CrosxeHIe IepeMeleHHil:

Ay =4, +4

CKOpOCTB MaTepHaHBHOﬁ TOYKHU:

_ A7
L= —
At

—7=(1,.0,.0.),

Ar—{

Ax ,
1.1.3 v, =—| =x/. aHANOINYHO v, =),, U =Z,.
Af 4o '

CIoeHHe CKOpoCTell: o, =5, + 0, -

Brruncnenne nepeMeneHys 1 IyTu MaTepUaIbHON TOUKH

IpU IPSIMOJIMHEHHOM JIBM)KEHUH BJIOJIb OCH X TI0 TpauKy




3aBUCUMOCTH V(1)

- . AD ~,
YCKDPEHIIE MaTePHAIBHOII TOYKIL: a = —L =u =
t—30

At
114
Au, , .
a, = =(v,),", aHamor4HoO a, =(v, ', a.=(v.)
m j-r_.l:l - = .r = =%
PaBHOMepHOC HpﬂMOHHHeﬁHOC JABHXKXCHUC!
x(t) = xg + Voxt
X(t)
0
+
1.1.5

[0)

Uy (t) — vg, = const

(t)




1.1.6

117

0x

const

PaBHOYCKOpeHHoe HpﬂMOJ’IHHCﬁHOC JBHXCHHUC:

v (t)=v, +at
a, = const

-

U;.T - U_ll.'c = zﬂ.‘r [IJ _Il]

L =
HPII IBILKESHINI B OTHOM HAIIPABICHIIH IIVIE S = 1—,}

e

CBoOoHOE majieHne. Y CKOpeHrne CBOOOTHOTO MaICHHSL.

Vi

Yo °

Q Xo ";—

JIBukeHwne Tena, OpOIIEHHOTO O] YITIOM 0L K TOPU30HTY:



1.1.8

[.r{f} =X, +U,f=x +tUcosa-f
1 gt gt

v(E) =y, +Ugt+ 5 =:v.:)+u¢,5.inr;¢-r—T

g, =0

v (t)=uv, =uv,cosa
v (t)=v, +gr=y,sino— g
{gJ_ =—g=const

KpuBonunerinoe npuxenue. [[BikeHne MaTepuaibHON
TOYKH 10 OKPYKHOCTH.
YrnoBas u JIMHENHAsA CKOPOCTh TOUKU:

v = wR

wR

[Ipu paBHOMEPHOM JBUKEHHH TOYKH IO OKPYKHOCTH
21

=—=2
w T Y

2




1.2

27o
. LleHTpOCTpEeMUTEIHHOE YCKOPEHUE TOUKH:

uc

R
. [TomHOE yCKOpEHHE MaTepruaTbHOM TOUYKH

1.1.9

1.2.1

1.2.2

TBépnoe teno. IloctynarensHoe 1 BpalarenbHOe

JIBMKEHUE TBEPJIOTO TENA
JNHAMUKA

WNuepuumaneuble  cuctemsl  orcy€ra. [lepBbiid

Herotona. [IpuHnun otHOocuTensHOCTH ["anunes

Macca tena. IITOTHOCTE BeliecTBa:

3aKOH




©
I
<13

A

Cuna. [IpuHiun cyneprno3uuuu CUi:

-

FpaBHOAeﬁCTB =F +F+.

PpaBHOJEHCTB

1.2.3




1.2.4

Bropoii 3akon Hetorona: 115 marepuanbaoii Touku B UICO

- -

Fl = maq




Ap = FAt
A
p
F
At
pu
F = const
F
const
-—
F, Fy,
125 Tperuii 3akoH HproTOHA I MaTEpUaANbHBIX TOYEK:
Fi; = —Fy




12

21

3akoH BCEMHUPHOTI'0 TATOTCHUA: CHUJIbBI NPUTANKCHUA MCKIAY

TOYEYHBIMUA MacCcaMy paBHBI
mim;

F=6—p

1.2.6




Cwia Tsoxectu. LleHTp TshkecTH Tena. 3aBUCUMOCTH CHUIIBI
TSKECTH OT BBICOTBI N HaJg TMOBEPXHOCTHIO ILJIAHETHI
paauycom RO:

GMm

M9 = R + h)?

mg

(R

h)

GMm




Cwuia ynpyroctu. 3akoH ['yka:
F, = —kx

F
127 "
—kx
Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHus CKOJIbXKEHUS:
Ep = uN
F
P
UN
1.2.8
Cuita TpeHus TTOKOS:
Ep < pN
F

Tp

IA




Koaddurment tpenns

JlaBnenwue:
P=7%
P
S
1.2.9
F
1
1.3 CTATHUKA
l
F
MOMEHT CHIIBI OTHOCUTEIBHO OCH BPAIICHHS:
M| = Fl, toe | — mutedo cuer
F
131
F
OTHOCHTEIBHO  OCH, Tmpoxojsmied uepe3 Touky O
HEePICHIUKYISPHO PUCYHKY
1.3.2 LlenTp Mmacc tena. LleHTp Macc cCTEeMbI MaTepHAaIbHBIX




TOYCK:

r
.M
m
1
+
m
2
+
m
1
r




B OIHOPOJAHOM IIOJIC TAKECTU

(g = const)




const)
HEHTP MacCC TCJIa COBIIAAACT C €ro HCHTPOM TAKCCTH

VYcnosust paBHoBecus TBEpaoro tena B UCO:

[M;+M, +...=0

1.3.3 - ~
|F+Fy+...=0
#HHPar###
3akon [Tackans
1.34
JlaBaeHnue B )xuAKOCTH, Iokosmeiicsa B UCO:
p =po +pgh
p
#it#HPar#it P
1.35
0
+
pgh
3akoH Apxumena:
FApx = _PBbITeCH
F
#H#Par###
1.3.6

Apx




1.4

HHHPar#H##
141

BBITECH

CCJIK TCJIO U X KUJKOCTB ITOKOATCA B I/ICO, TO

FApx = ngBmTECH

Apx

pgV

BBITCCH

VYcioBue miaBadus TEN
3AKOHBI COXPAHEHU S B MEXAHUKE

NMiynbsc MaTepralbHON TOYKU:

p=mv




NMiynbc cuctemsl Ted:

P =D +p2+

p

p

HHHParHH !
1.4.2

+




HEHPar#H##
143

3aKOH U3MECHEHUS M COXPAaHCHHS UMITYJIbCa:
B UICO

Ap = A(pl + p2+' . ) = FlBHeLLIHAt + FZBHGLHHAt+' -

A(




1 BHEIITH

At

2BHEIIH

At

B UCO , ecniu

Ap = A(p; +pp+...) =0




A(

, €CITN

- >

FlBHeLLIH + FZBHemH+' e




1BHEIIIH

2BHENH

PeakTuBHOE ABHKEHHE

F
\?’Cx‘

HHH#Par#H##

14.4 PaGora crIibl Ha MaJIOM TIEPEMEIICHAH:
A= |P:||ﬂf| -cos au=F, - Ax
@

145 D

MOIIHOCTh CHIIBI:

€CJIH 32 BpeMsi




At

At

pa60Ta CHJIbI UBMCHACTCA Ha , TO MOIITHOCTDH CHIJIbI

p=
At Ar—

=F-p-cosa

1.4.6

Kunernyeckas 3Heprusi MaTepuaabHON TOUKH:

KWH

mv

2m

EKPIH -

T 2m




1.4.7

3aK0H U3MCHCHHS KHHETHUYSCKON OHCPIUU CUCTCMbL

MarepuanbHbIX Touek: B UCO AExun = Al + A2 + ...

[ToreHmanbHas 3Heprus:

JJI1 TIOTCHIHUAJIBHBIX CHJI

A12 = E1110Te1-lu - EZHOTeHu_= AEHOTeHu

12

ImoreHIg

210TeHIl

AE

MOTEHI]




[ToreHmmanbHas 3HEprusi MaTepUaIbHOM TOYKU B
OJIHOPOJHOM I10JI€ TSDKECTH:

EI'IOTeHu =mg h

E
MOTEHI]
mgh
HOTCHHI/IaJ'IBHaﬂ OHEPIruAa ynpyro I[e(bOpMI/IpOBaHHOI‘O
TCia:
g kx?
noTeHL, — 2
E
TIOTEHI]
2

kx




1.5

1.4.8

151

3aKOH U3MEHEHUS U COXPAHECHUSI MEXAaHUYECKON YHEPTHU:
Eiex = B + Emre:—n:h
B IICO AE,ex = Agcex HEMOTeHIL CEs
B IICO AE,ex = 0, eClI Agcex HeOOTEHI. CHI 0

MEXAHUWYECKUE KOJIEFAHUA 1 BOJIHBI

[apMoHnYeckue  KoyieOaHMsT ~ MaTepPUAIBHONW  TOYKH.
Ammumutyna u Qasa  konebanmii. Kunemartmueckoe
OIMCAHUeE:

x(1) = Asin( @r+o, ).

U (5)=x.

a(f=(v,),=—e'x() =a, +0'x=0,
IJI€ X - CMEIIEHUE U3 PaBHOBECHUS.

I[I/IHaMI/I‘IeCKOC OIIMCaHUC:

ma, = —kx,

ma

X
—kx,
rae

k = mw?

k

ma

. 9TO 3HAYHT, YTO
F, = —kx.




—kx.

OHepreTuyecKoe OIMCaHUE (3akoH COXpPaHEHUs

MEXaHUYECKOM SHEeprun):

CBsi3p aMIUIMTYbl KOJIEOAHUH CMELIEeHHs MaTephallbHOU
TOYKM C aMIUIUTyJaMu KojieOaHui e€ CKOpOCTH U

YCKOPCHUH:

Upe =04, a__ =04

ITepuon 1 yacToTa KoJeOaHUN:

r=2r_1
] v

HepI/IOI[ MaJbIX CBO6OI[HBIX KoJIeOaHMIT MaTeMaTHYECKOIrO

MassiTHHKaA.
1.5.2 ]
T=2xn|—
g
[Tepuon cBOOOIHBIX KOIEOaHUN PY>KUHHOTO MasTHUKA!
m
T=21n T
Bomyxnennsle  koneOanusi. Pe3zonanc. Pe3onaHcHas
153
KpHUBast
Ilonepeunsle  u  mpopoibHble  BOJHBL.  CKOpoOCTh
pacrnpocCTpaHCHUA U JJIMHA BOJIHBI:
154

v
A=vl =—
v




Hutepdepentius u qudpakius BOJIH

155 3Byk. CKOpOCTb 3ByKa
2 MOJIEKYJISIPHAS ®U3UKA. TEPMO/IMHAMUKA
2.1 MOJIEKYJISIPHA S ®U3UKA
Mogenn CcTpoeHHsI Ta30B, XHIKOCTEH M TBEPABIX TeJl.
[Tycts TepMoauHaMuueckas cucrema (Teno) coctout uz N
OJIMHAKOBBIX MOJIEKYJ. TOraa KOJIM4YecTBO BENIECTBA
N m
TN
Vv
2.11 )




rac

N
A
— qrciio ABOTazipo, M — Macca CUCTEMBI (Tena),
u

U

— MOJISIPHAsl Macca BeIecTBa
2.1.2 TennoBoe TBMKEHUE aTOMOB M MOJIEKYJT BEIIECTBA
2.1.3 BzaumMoeiicTBie YacTHIl BELIECTBA
2.14 Huddysus. bpoyHoBckoe IBUKEHHE
2.15 Mogens naeanspHoro raza 8 MKT

216 CBsi3p MEXAYy JaBJICHUEM ¢ CpeIHEeH KHHETUYECKOH
DHEpPruerl  NOCTYNATEIbHOrO  TEIUIOBOIO  JIBUKEHUS




MOJIEKYJI HJeanbHOTro ra3a (ocHoBHOE ypaBHeHne MKT):

1 = 2 (mp*) 2. —
p=—mav =—n-| — =—MN-&,.
3 312 3

N
"=y

n

Vv

N

- KOHIIEHTpPAIIUS MOJICKYJT

2.1.7 AbcomoTHas Temneparypa: T =t +273K
CBsi3p TeMIepaTypsl Ta3a €O CpeiHeH KHHETHYECKOH
DHEpPTUed TIOCTYMATeNbHOTO TEIUIOBOTO JBIDKEHHS €ro
MOJIEKYJI:
2.1.8 (.o’ 3
& =|—— |==kT
2 2
2.19 Vpasuenue p = nkT

2.1.10

Mopenb uaeanbHOTO Ta3a B TEPMOIUHAMUKE:




VpaeHeHHe MeH e 1eeBa — KinaneHpoHa
BepakeHHe 114 BHYTPeHHEH SHePTHH

Vpaerenine MeHjueneesa — KuaneiipoHa (IpHMeH

3AIIICI):

pV=""RT =vRT =NkT, p=P%L

K K

BripaeHne 111 BHYTPeHHeIl 3HepIHI 0IHOATOMHO]

raza ([IpIIMeHIIMEle (DOPMEI 3alIlICH):

U=3vRT =3 NkT =22 RT =ve T =2 p¥
2 2 2 2

2111

3aKkoH I[aJ'II)TOHa JJI1 JaBJICHUA CMECHU PAa3pCKCHHBIX I'a30B:

p=p+p2t..

©




2.1.12

H3omporeccsl B pa3peKeHHOM Ta3e C OCTOSTHHBIM YHCIIOM
MoJiekya N (C MOCTOSTHHBIM KOJIMUECTBOM BEIECTBA V):
nzorepMma (T = const): pV = const

uzoxopa (V = const):

p
- = t
T cons
T
p
const
u3obapa (p = const):
%4
— = const

const




I'padmaeckoe npencrapneHue n3omnporeccos Ha PV-, pT-u
VT- nnarpammax.

OObeIrHEHHBII ra30BbIA 3aK0H:
pV

— = const
T

pVv

const

JJIA IOCTOAHHOI'O KOJIMYECTBA BCIICCTBA V.

HaCI:IHIeHHBIG N HCHACBIMICHHBLIC IIapbI. KauecrBennas

3aBUCUMOCTD IINIOTHOCTH W HABJICHUA HACBINICHHOTO IIapa

2113 OT TemmepaTypbl, WX HE3aBUCHUMOCTh OT 0O0BEMaA
HACBILEHHOI0 Tapa
Brnaxxnocts Bo3ayxa.
OTHOCUTENbHAs BIAXHOCTD:
¢ _ pnapa(T) _ pnapa(T)
B pHaCblmnapa(T) B pHacmLunapa(T)
¢
2.1.14 =

HachlIapa




M

M

M

M

napa

p

HACBIIIapa

napa

HN3meHeHue arperaTHbIX COCTOSIHUM

BCIIICCTBA: UCIIAPCHUC

2.1.15

¥ KOHJICHCAITUS, KUTICHUE KUIKOCTH

W3meHenne arperatHblx COCTOSIHMM BEIECTBA: IJIABICHUE
2.1.16

U KpUCTAJUIM3aLUs
2.1.17 [TpeoOpa3oBanue sHEprUn B (ha30BBIX MEpPEXoaax




TEPMOJNHAMMHKA

2.2.1 TennoBoe paBHOBECHE U TEMITepaTypa

2.2.2 BryTpeHHss sHEprus

Terutonepenaya kak crnoco0 W3MEHEHHsS BHYTPEHHEH
2.2.3 sHeprun  0e3  coBepuieHuss  paborel.  KonBekius,

TEILIOIIPOBOJHOCTD, U3JIYUCHUEC

KomngecTBO TEIIOTHI.

VY nenbpHast TEIUIOEMKOCTD BENIECTBA C:

Q = cmAT
2.2.4
Q
CMAT
VY aenpHas TemioTa napoodpazoBanus L: Q = Lm.
2.2.5 VnenapHas TermioTa miasiacHus A Q = Am.
VY nenpHas Temiota cropanus Tormea : Q = gm
DneMeHTapHas paboTa B TEPMOTUHAMUKE:
A =pAV
A
2.2.6 =
pAV

Beruucnenne pabotel mo rpadpuky mpormecca Ha pV-

auarpamme

IIepBbIil 3aKOH TEPMOIMHAMUKH:
Q12 = AUz + A1 = (U = Uy) + Ay

2.2.7

12




AU

12

12

(V]

12

Anmabara:
Q12 =0= Ay, = (U; — Uy) = AUy,




12

12

(U

AU

12

2.2.8

Bropoii 3akon TepmoanHamuku. HeobpaTtrumelie mporiecchl




[Tpunimne! aeiicTBus TenaoBbix MamuH. KIT/:

B Aaamr _ QH;I-P_|QXEH'[| =1_|Qxcm|

MakcumanbHoe 3Hadenue KII. [{ukn Kapno:
r._ -T T
2.2.10 Mmaxmn =Ny, = —————— =1-_2=
T, HaTp T, TP
YpaBHeHUE TEIJIOBOTO OajaHca:
Q1 + Qz + Q3+: 0

1

+

2
2.2.11

+




OJIEKTPOIMHAMUKA

3.1

OJIEKTPUYECKOE IIOJIE

3.11

OyekTpu3anus Tel U €€ MPOSBICHUS. DJIEKTPUUECKUN
3apsan. JBa Buaa 3apsana. DIeMEHTApHBIM 3JIEKTPUUECKUN

3apsa. 3akoH COXPAHCHUA JJICKTPHUICCKOI'O 3apdaaa

3.1.2

B3aumoneiictBue 3apsanoB. ToueuHbie 3aps/ibl. 3aKOH
Kynona:
B OJHOPO/JIHOM BEIIIECTBE C TUAICKTPUICCKOM

MMPOHUITACMOCTBIO

9

poplallel 1 el
X 4neg, i

3.13

3.1.4

:‘)JICKTpI/I‘IeCKOG noine. Ero HeﬁCTBHe Ha OJJICKTPUYCCKHEC

3apsaabl

Hanpspk€HHOCTD 31€KTPUYECKOTO MO

-

) F

qnpoGHin/i

pOOHbIH




ITone ToyeuHnoro 3apsa:

q

E, = kr—2
r
k
r
2
q

OTHOPOJHOE TI0JIE:
E = const.




const.

KapTtunb! 1uHuN HanpsskEHHOCTH ATUX TOJICH

3.15

HOTCHHI/IELTIBHOCTB SJICKTPOCTATUYCCKOI'O IT0JIA.

Pa3zHoCTh NOTEHMATIOB U HAIPSIKEHUE:
A1z = q(p1 — P2) = —qAp = qU.

12

q(¢

IloTeHunanbHast OHCPIrusa 3apsga B J3JICKTPOCTATHYCCKOM

II0JIC:




—AW

ITotrenmuan QJICKTPOCTATHYCCKOI'O ITOJIA:

¢_Y
T q

CBs13b HaHpﬂ)KéHHOCTI/I II0JIA U Pa3sHOCTH IMOTCHIUATIOB JIJIA

OJTHOPOJTHOTO 3JIeKTpocTaThueckoro moisi: U = Ed

3.16

[TpyHIMI CyNepHO3ULINY IIEKTPUUECKUX TTOJIEH:

- - -

E =E1+E2+,¢ :¢1+¢2+







3.1.7

3.1.8

3.1.9

HpOBOI[HI/IKI/I B BHeKTpOCTaTI/I‘IeCKOM I10JIC.
VYcnoBue paBHOBECHS 3apsA/I0B: BHYTPH ITPOBOJHUKA
ELt=0

0

, BHYTPHY U Ha MOBEPXHOCTH MIPOBOJHHUKA (¢ = CONSt
Jusnexktpuku B IEKTPOCTATUYECKOM
JusnexkTpudeckasi IpOHULIAEMOCTD BELIECTBA €

Konpnencarop. DineKTpoEMKOCTh KOHIEHCATOPA:

q
C=—
U

ITOJIC.




3.1.10

eC

DIEKTPOEMKOCTb IIIOCKOTO KOH/ICHCATOpA:

£€pS

d

&€

Hapanneanoe COCIMHCHNEC KOHACHCATOPOB!:

q :q1+q2+...,U1 = UZ :"'!CnapaJIJ]_C1+C2+'"




mapaun




ITocaenoBareabHOE COCAUHCHUE KOHACHCATOPOB:

U=Ui+Uz...q1=q2 =..., =—+—+.




T10CJI




3.1.11

OHeprus 3apsyKEHHOT0 KOHJEHCAaTopa:
qu CcU? ¢*

W=7 =72 "

qu




CuU

2C

3.2

3AKOHBLI ITOCTOAHHOI'O TOKA

321

3.2.2

Cuna Toka:
=24
Ay o
ITocrosiHHbBIN TOK: | = const
st moctrosiHHOTO TOKA ( = It

VY CII0BHS CYIIECTBOBAHHUS JIEKTPHUECKOTO TOKA.
Hanpsioxenne U u 3JIC E

3.2.3

3akoH OMa aJig y4acTKa Lemnu:

I_U
"R




3.24

3.25

BJICKTpI/I‘IeCKOG COIIPOTUBJICHHC. 3aBHCUMOCTh
COIIPOTUBJICHUA OJHOPOIHOI'O IIPOBOJAHHUKA OT €TI0 JJIMHBI U

CeUeHHUS. Y JIeIbHOE COIIPOTHUBJICHHUC BCUICCTBA.

l
R=p§

Ucrounnku Toka. J]C nctounmka Toka:

ACTopOHHHXCHn

q

E =




A

CTOPOHHUXCHII

BHYTpeHHee COIIPOTUBJICHHUC HCTOYHHKA TOKA

3.2.6

3axon OMa 71 OJIHOM (3aMKHYTOM) JIEKTPUYECKOM LIeTu:

E =IR +Ir, otkyna

Rr




3.2.7

[TapamiensHOE COeTMHEHNE TIPOBOTHUKOB:
I=11+12+..,Ul=U2=..,
1 1 1

=—+—+..
Rnapa}m Rl RZ

apaul




HOCJ‘IGJ:[OBaTeJIBHOG COCANHCHUC HpOBOHHI/IKOB:
U=Ul+U2+.,11=12=..,
Rl'[OCJI = Rl + R2+...

T10CJI




Pabora anexkrpuyeckoro Toka: A = [UL.
3akoH Jlxxoynsa — JleHua:
Q =1I°Rt

Rt

Ha pe3ucrope

2

U
R:Q=A=12Rt=IUt=7t

3.2.8




3.3

3.29

MOUIHOCTB 3JEKTPUYECKOIO TOKA:!

A4
P=— =IU

At Ar—l
TerutoBast MOILIHOCTB, BBIAESEMAs HA PE3UCTOPE:

p=rr=L -
R

ba

MoniHoCcTh HCTOYHHKA TOKA:

3.2.10

331

CBO6OI[HBI€ HOCHUTCIIN QJICKTPHUUCCKUX 3apsga10B B
IMPOBOJHUKAX. MexaHnu3Mbl IIpOBOAMMOCTHU TBépHHX
MCTAJIJIOB, paCTBOPOB U PACIZIaBOB 3JICKTPOJIUTOB, I'a30B.

[TonynpoBoanuku. [1oynmpoBOAHUKOBBIN U0
MAT'HUTHOE I1IOJIE

MexaHudeckoe B3auMOJICUCTBUE MAarHuToOB. Mar"HuTHOE
nose. Bekrop  marHuTHOW — MHaykumu.  IIpuHnun

CYNEPIIO3UIIMN MarHUTHBIX TOJICH:

B = B1 +B2+




JInaun WHAYKOUU MArduTHOTO IIOJIA. KapTI/IHa JIMHHI
HHIAYKIOHUN MAar"duTHOI'O I10JIA I10JIOCOBOT'O n

HOI[KOBOO6p83HOl"O IIOCTOAHHBIX MaroHuTOB

OneiT Opcrena. MarHuTHOE TOJi€ MPOBOJHHUKA C TOKOM.

KapTI/IHa JIMHUN HHAYKOUHU MAr"tuTHOr'O IIOJA JJIMHHOTO

3.3.2
NpSIMOTO  TMPOBOJHUKA W 3aMKHYTOTO  KOJIBIIEBOTO
MIPOBOJIHUKA, KATYILIKH C TOKOM
Cuiia Amnepa, e€ HanpaBJIeHUE U BEJIMYMHA:
F, = IBlsina
F
A
3.3.3
IBlsino

, [JI€ O — YIoJI MCXKYy HallpaBJICHUCM IIPOBOAHNKA U BCKTOPOM




3.34

1

Cuna JlopeHua, e€ HallpaBJIeHHE U BEJINYUHA!

Fnop =l q | vBsina

Jlop

| gl vBsina
/1€ 0. — YTOJI MEX1y BEKTOpaMu

-

v

1

. JIBMKeHue 3apsyKeHHOM 4acTUIBI B OTHOPOJHOM MarHUTHOM

I0JIC

3.4

OJIEKTPOMATHUTHAA NHYKINA




[ToTok BeKTOpa MAarHUTHON MHIYKLIMH:

® =B, S = BScosa

D
B
n
34.1
S
BScosa
34.2 SIBnenue snexkTpomariuTHOM UHAYKIMU. D/1C nnaykuuu
3aKOH AJIEeKTpOMarHuTHOM nHaykuuu dapajes:
AD
3.4.3 E = :—(I:l;
At A
3JIC MHAYKIHAA B TPSIMOM POBOIHHUKE THHOIA |,
344

JBIOKYIIEMCS CO CKOPOCTHIO

v




(;LE)

)

B OJJHOPOJHOM MarHUTHOM moJie B:
| E; |= Blvcosa

Blvcosa

, TJIE 0. — yTroJI MeX1y BeKTopoM B u Hopmaibio

K IINIOCKOCTH, B KOTOpOﬁ JIC)KAT BCKTOPbI

>
>

lnv




; €CIIH




TO

| E; |= Blv
| E
i
Blv
3.4.5 [IpaBumno Jlenna
NHIyKTUBHOCTD:
L= ()
1
L
|
3.4.6
@
, umu @ = LI.
Camounnykuus. 9IC caMOMHIAYKIUU:
Al
S W
Af—0
DHeprusi MarHUuTHOTO TOJISI KATYIITKA C TOKOM:
3.4.7 _ LI 2

W, =
L=




3.5

351

2

LI

OJIEKTPOMAT'HUTHBIE KOJIEBAHM A 1 BOJIHbBI

Koneb6arenbHblif koHTYp. CBOOO/AHBIE 3JIEKTPOMAarHUTHBIE

KoJieOaHus B UJI€ATbHOM KOJIeOaTeTbHOM KOHTYpE:
[9(1) = Gumesin{ o+ )

11[?] =g, = iq,, cos( ot +@y) =1 cos( ot +qp)
®opmyna Tomcona:

T =2nVLC




LC

, OTKyJ1a

2

LC
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3.5.3

354

3.5.5

CBs3b aMIUTUTY/IBI 3apsifila KOHJICHCATOpa C aMIUIUTYI0MN
CWJIIBI TOKa TIPH  CBOOOJHBIX  AJICKTPOMATHUTHBIX

KoJICOaHUX B nacajiIbHOM KoJIeOaTeIbHOM KOHTYpC€:
gﬂm =
E¥

3aKOH COXpaHEHUs YHEPrUU B HJICATHBHOM KOJeOaTeIbHOM

KOHTYpe:

BeIHyXI€HHBIE 2IeKTpOMarHuTHbIE Koniebanus. PesoHanc
Ilepemennbii  TOk.  IIpomsBoxcrtBo, mepemada u
noTpeliIeHue 3JIEKTPUUECKON SHeprun
-2 2 r2 2
CcU N LI _ cU~__. _ Lr__
2 2 2 2

CaoiicTBa 3IIEKTPOMATHUTHBIX BOJIH. Bzaumuas

= const.

OpUCHTallUsd BCKTOPOB B BHCKTpOMaFHI/ITHOﬁ BOJIHE B

BaKyyMe:

- -

E1Blc




356 [IIxana 3JIEKTPOMAarHUTHBIX BOJIH. [Ipumenenue

3JIEKTPOMArHUTHBIX BOJIH B TEXHHUKE U OBITY
OIITHUKA

36.1 [IpsamoninHeiHOE pacpOCTpaHEHHE CBETa B OJHOPOIHOU
cpene. TodyeuHbl UCTOUHUK. JIyd cBeTa

3aKOHBI OTPAKEHUS CBETA.

a=p

3.6.2

ol

S S

3.6.3 [TocTpoeHne n300paXeHHIA B IIIOCKOM 3epKae

3aKOHBI IPEJTOMIICHHS CBETA.

IIpenomnenue ceera:

nysina = n,sinf.

3.6.4

sino

sinf.




AOCONIOTHBIN TOKa3aTesh TPEIIOMIICHUS:

Cc
Nasc = ;

abc

OTHOCUTENBHBIN MOKAa3aTENb IPETOMICHUS:
n, M

nOTH
1 V2

OTH




Xox J1y4eit B Ipu3Me.
VI =V, Mhy =Mty
CoOTHOIIEHHE 4YacTOT M COOTHOUIEHWE [UIMH BOJH IIpU

nepexose MOHOXPOMATHYECKOTO CBETa uepe3 TpaHUIly

paszena IByX ONTHYECKUX CPEI:




3.6.5

ny<n, ny

ITonHOE BHYTpEHHEE OTpasKEHHE.

HpCZ[CJIBHBIif'I YroJ1 IIOJIHOI'O BHYTPCHHETO OTPAKCHUA:

. 1 n;
Sinay, = =—
nOTH ny

Sina




3.6.6

3.6.7

CoOuparomue W paccewBaroOIIUe JTUH3BL. TOHKas JIHH3A.

CDOKYCHOG pacCTOAHUC U OIITUYCCKAA CHJIA TOHKOM JIMH3EI:

D 1
F
D
F
1
dopmyiia TOHKOHN JTUH3bL:
1 N 1 1
d f F




VBenuueHue, JapaeMoe JIMH30M:

h |fl
P="="a




| fl

d T

A

F\ h

f

R

B cnydae pacceuBarole JIMH3bI:

3.6.8

1
DO0=F =—0,
DO







| i

Xoa iyda, IpOUIEAUIETO JIMH3Y MO MIPOU3BOJIBHBIM YIJIOM
K e€ rimaBHOU onTHueckoi ocu. [Toctpoenue usobpaxeHuit
TOYKH M OTpE3Ka MPsIMON B COOMPAIOLINX U PACCEUBAIOIINX

JIMH3aX U UX CUCTEMAX

3.6.9

3.6.

doroanmapaT Kak ontudyeckuii mpubop. [maz  kak

OIITUYCCKaA CUCTEMA

WUnrtepdepenius  ceera.  KorepeHTHble  HMCTOYHUKHU.
VYcnoBust HaOMIOAECHUS MaKCUMyMOB M MHHMMYMOB B
UHTEPPEPEHIIMOHHON KapTUHE OT JBYX CHH(A3HBIX

KOI'SpCHTHBIX HCTOYHUKOB!

A
MAKCIIMYMBI — &-.=2m;; m=0+*1+2 3

Y

v
MITHIIMYMEI — 3.:{2;}1+1_];, m=0,£1,+2 +3 .

e

3.6.11

Judpakuus cpera. JudppakuuoHHas pemeérka. YcCloBHe
HaOJIIO/IEHUsI TJIABHBIX MAaKCHMYMOB IIpM HOpPMaJbHOM
najieHul MOHOXPOMATHUYECKOTO CBETa C JUIMHOW BOJHBI A

Ha penéTky ¢ nepuoaom d:

dsingg,, =mA,m=0,+/-1,+/-2,+/-3,..

dsing




3.6.12 Hucnepcus ceera
4 KBAHTOBAS ®U3UKA
41 KOPITYCKYJISIPHO-BOJIHOBOU IV AJIN3M
411 ['nnore3za M. ITnanka o kBantax. @opmyna [Inanka: E = hv
®oTtoHbl. DHeprus (HoToHa:
E=hv= E = pc
A
E
412 -




pc

hc

Nmnynse ¢poToHa:

hv




4.1.3

414

®oroadpdexr. Ombitet  A.I.  Cronerosa.

dororddekra

VYpaBuenue DitHmreiiHa 1 GoTodddexTa:

Eporona = ABBIXOJA + Eiyumax

¢doToHa

ABbIXOMa
+

KHHMax

rae,

3aKOHEI




hv

(doToHa
hv
A
hc
hc
ABbIXOAa = hv}cp = /1_
Kp
BBIXOJa

Kp




Kp

hc

Exuumax =

KHHMax

mv

max

2
MV~ max

2

e U331'l




4.2

4.3

eU

3an

4.1.5

421

JlaBaeHue cBeTa.
JlaBneHue  cBeTa  HAa  MOJHOCTBIO  OTPAXKAIOIIYIO
MOBEPXHOCTh M HA  MOJHOCTHIO  IOTJIOIIAOIIYIO

MTOBEPXHOCTH
OU3NKA ATOMA

HnaHeTapHa;I MOACJIBb aTOMa

4.2.2

[Toctrynatel bopa. 3nyuenue u normioieHne GoToOHOB MpU
Iepexo/ie aTOMa C OJJHOTO YPOBHS YHEPIUU Ha APYTroil:

hv, = he =|E, -E

mnr -

m
“mn

4.2.3

43.1

JInHenyaTeie CIEKTPBI.

CriexTp ypoBHEN 3HEPTUU aTOMa BOJOPOJIA!

—13,63B
E =22 5123

" 2

ne

OU3NKA ATOMHOI'O APA

Hyxnonnast monens siapa ['eiizen6epra — MBanenko. 3apsin

AApa. MaccoBoe 41cio AApa. H3oTombI

4.3.2

PannoakTHBHOCTE.

Anbda-pacnan:
A~ A4 4
7X—>>,Y+ ;He

bera-pacnan.

OneKTpoHHbIH B-pacnan:

A A 0~
s X—= Y+ je+v,




[To3uTtponHbIN B-pacnan:

A A 0

sX—=- Y + je+ v,
I'amma-uznyuenue
3aKOH paJIM0aKTUBHOIO pacnajia:

-t

N(t) = Ny % 2T

N(D)

4.3.3

HYCTL M — Macca paaMOaKTUBHOTO BEIICCTBA. Torma

-t
m(t) =mgy*2T

m(t)




434 Snepubie peakuuu. /lenenue u cuHTE3 suEp




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOINYECKHUE MATEPHUAJIBI IJISA YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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