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INOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3WKEe HAa YpOBHE CpeaHEro o0mero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE TMOJIOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOM o0Opa3oBareiabHON mporpammel, npeactaBieHHbix B ®I'OC COO, a
Takxke ¢ yuéroM ¢enepaibHON pabodeil mporpaMmbl BocniuTanus u Konuenuuu
npenoAaBaHus yueOHoro mpeamera «Pu3uka» B 00pa30BaTENbHBIX OPTaHU3AIMIX
Poccuiickoit ~ @enepanuy,  pealu3yOIMX  OCHOBHbIE  00pa30oBaTElIbHbBIC
POTPaMMBI.

[Iporpamma no ¢usuke onpenenseT o0a3aTeNbHOE NPEIMETHOE COIEPIKAHUE,
YCTaHaBJIMBAET PEKOMEHIYEMYIO MOCIIEI0BATENbHOCTh U3YUYECHHSI TEM U PA3LEIIOB
y49eOHOTO TIpeaMeTa C y4ETOM MEXKMPEIMETHBIX W BHYTPHUIIPEIAMETHBIX CBSI3CH,
JOTUKK y4eOHOro Mpolecca, BO3PACTHBIX OCOOEHHOCTEH  O0Yy4YaroIIHUXCH.
[Iporpamma 1o ¢Qusuke maét mOpeacTaBICHUE O LENAX, COJEpPKAHUH, OOIIeH
CTpaTeruu OOy4YeHHUs, BOCHUTAHUS U PA3BUTUS OOYYAIONIUXCS CpEJACTBAMHU
ydeOHoro npeamera « Pu3nka» Ha yriiyoJIEHHOM ypOBHE.

N3yuyenue kypca (u3uKd yriayOJn€HHOrO YpOBHS IMO3BOJISIET PEATM30BAThH
3a/1ayu MPO(PECCUOHAILHON OpHEHTAIIMK, HAIIPABJICHO HA CO3/IaHHE YCIOBUM IS
MPOSIBJICHHUS] CBOUX MHTEIUICKTYaJIbHBIX M TBOPYECKUX CIIOCOOHOCTEH Ka)IbIM
OOy4arolmMcsi, KOTOpble HEOOXOAWMBI Uil TMPOJOJDKEHUS OoOpa3oBaHMs B
OpraHu3anusx Npo(ecCHOHAaIBLHOTO O00pa3oBaHUs MO Pa3IUYHBIM  (PU3UKO-
TEXHUYCCKUM U WHKCHEPHBIM CITCIIHATLHOCTSIM.

B nporpamme 1o ¢usnke ONpenemnstoTcs IUTAHHUPYEMBIE PE3YJIbTaThl
OCBOCHUS Kypca (PM3MKH Ha YPOBHE CPEIHETO OOIEero o0pa3oBaHus: JIMYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHOM  ypoBHe). HayuHo-
METO/I0JIOTUYECKON OCHOBOWM il pa3padOTKu TpeOOBaHU K JUYHOCTHBIM,
METaNpeAMETHBIM ¥ TPEAMETHBIM pe3yJibTaTaM OOyYaroIIuXCs, OCBOMBIIHX
nporpaMMmy 10 (U3UKE Ha YpPOBHE CpeaHero oOImero oOpa3oBaHHS Ha
yrayOn€HHOM ypOBHE, SIBJSIETCS CUCTEMHO-IESITEIIbBHOCTHBIN MOXO.

[Iporpamma 1o gu3rke BKIIOYAET:

IUIAaHUPYEMbIE pPEe3yJIbTaThl OCBOCHMSI Kypca (QU3UKM Ha YriayOia€éHHOM
YpOBHE, B TOM YHCJI€ TPEIMETHBIC PE3YJIbTATHI IO T0/1aM 00YUYEHUS;

coziepkanme yueoHoro npeamera «dDusmka» mo rogam 00ydeHusI.

[Iporpamma 1o (Qu3MKEe WMEET NPUMEPHBIN XapakTep U MOXKET OBIThH
MCITIOJIb30BaHA YUYUTEISIMU (DU3UKHU JUIsl COCTABIICHUS CBOUX pabOYMX MPOrpaMM.

[TporpamMMa mo ¢u3nKe HE CKOBBIBAET TBOPUECKYIO MHUIIMATUBY YUHUTENCH U
MPEIOCTABISACT BO3MOXHOCTH JIJISl peaju3ali  Pa3IUIHBIX METOJIUYECKHUX
MOJXO/I0OB K TpPErnojaBaHuio (U3UKU HA YIIIYOJIEHHOM YPOBHE NPH YCIOBUHU
coXpaHeHus1 00s3aTEIbHOM YaCTH COJIep KaHus Kypca.



®dusuka Kak Hayka O HamOojee OOIIMX 3aKOHaX MPHUPOAbI, BBICTyMHas B
KauecTBe y4eOHOI0 IMPEAMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHUU 00 okpyxkatoieM mupe. LLKompHBIN Kype GU3UKH — CHCTEMOOOpa3yoIuii
JUTSl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKHUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBJIICHUM, HW3y4aeMbIX XHMHEH, Ouosioruei,
busndeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHME W AKTHUBHOE
npUMeHeHHnEe (U3NYECKUX 3HAHWM OMPENeNUIo XapakTep U OypHOE pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIy4YEHUsI HOBBIX MATEpUAJIOB C 33JlaHHBIMM CBOWCTBaMHU. M3ydyeHue
(GU3MKK BHOCUT OCHOBHOM BKJaJ B (OPMHPOBAHUE E€CTECTBEHHO-HAYYHOU
KapTUHBI MHUpa oOyyaromerocsi, B (GOpMHUPOBAHUE YMEHUN NPUMEHSATh HAYUHBIN
METO/1 IO3HAHMSI IPY BBITTOJIHEHUH UMH Y4€OHBIX HCCIIEJOBAaHUM.

B ocHOBY Kypca (pu3uKku Ha ypOBHE CpelHEro oOLIero 00pa3oBaHUsl MOJI0KEH
PS UAEH, KOTOPBIE MOKHO pacCMaTpHUBaTh KaK MPUHLUIIBI €70 IOCTPOECHHUS.

Hoea uenocmnocmu. B COOTBETCTBHUH C HEM KypC SBISIETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX Pa3lesioB (PU3UKH, BKIIOYAET KaK
BOIIPOCHI KJTACCUYECKOM, TAK 1 COBPEMEHHOM (PU3HKHU.

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

Hoea zymanumapuzayuu. EE peanuzanys npeanosiaracT HCIOJb30BaAHUE
TYMaHUTApHOTO MOTEHIMaNa (U3NYECKON HayKu, OCMBICIEHUE CBSI3U PAa3BUTHUS
¢u3ukn ¢ pa3BuUTHEM OOLIECTBa, a TaKkKe C MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TTPOOIeMamu.

Hoea npuknaonon nanpaenennocmu. Kypc usuku yriy0iaEéHHOTO ypoBHs
IIPEANOAaraeT 3HakOMCTBO C IIMPOKHM KPYIOM TEXHHUYECKUX U TEXHOJOTMYECKHUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. [Ipu 3TOM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTaBICHU M COBPEMEHHBIE TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea »3xonocuzayuu peanusyercsi MNOCPEACTBOM BBEIACHUS JIIEMEHTOB
COJEpKaHUsl, TMOCBSIIEHHBIX DSKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKH M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€30M1acCHOCTH.

OcBoeHME coJiepKaHUs MTPOTPaMMbI 10 (PU3UKE JOJDKHO OBITH MMOCTPOCHO HA
NPUHLIMAIIAX CUCTEMHO-EATEIbHOCTHOrO noaxonaa. g ¢usuku peanuzanus 3THX
IPUHLIKIIOB 0a3UpyeTcsl Ha UCIOIb30BAHUM CAMOCTOSITEIEHOTO YKCIIEPUMEHTa Kak
MOCTOSTHHO JIeHCTBYyIOIIero Qaxkropa ydeOHoro mnpouecca. s yrayO6aéHHOTro
YPOBHS — O3TO CHCTEMA CaMOCTOSITEJIbHOTO YYEHUYECKOrO0 OSKCIIEPUMEHTA,



BKJIFOYAIOMIETO (PPOHTATBHBIE YUYCHWUYECKHE ONBITHI MPU HM3YYCHHH HOBOTO
Martepuala, JabopatopHbie pabOThl U pabOTHI MpakTUKyma. [Ipu 3TOM BO3MOKHBI
IBa crmocoba peanm3anuyd  (U3MYECKOrO0 TMpakTHKymMa. B mepBom ciydae
MpaKTUKyM npoBoauTcs 6o B koHie 10 u 11 knaccos, 1100 mocie nepBoro u
BTOPOr0 TOJIYTOJUM B KaXJOM M3 3THX KjaccoB. BTopoit cmoco6 — 3To
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIaOOpaTOPHBIX pabOT, KOTOpHIE
MPOBOJAATCSA B Mpoliecce u3ydeHus paszzaena (temsel). Ilpu sTom mom pabortamu
MPaKTUKyMa TTOHMUMAETCs] CaMOCTOSITEIbHOE HCCIEIOBAHNE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BU/Ia O€3 MOIIaroBo MHCTPYKIIUU.

B nmporpamme 1mo (@usMke cHUCTeMa YYEHHUYECKOrOo HKCIIEPUMEHTA,
7a00paTOPHBIX PabOT W MpaKTUKyMa MpeACTaBlieHa €AUHBIM IepeuHeM. Buioop
TEMAaTUKU IS 3TUX BUJIOB YYEHUUECKUX MPAKTHUECKUX PadOT OCYIIECTBIISIETCS
y4aCTHUKaMHU 00pa30BaTEIBHOTO MPoIlecca UCXO/I1 U3 OCOOEHHOCTEH TOYPOUHOTO
IUTAHUPOBAHUST W OCHaleHusi KabuHeta Qusuku. [Ipu sTomM obecneunBaeTcs
OBJaJicHUE OOYy4YaroUIMMHUCS YMEHHUSIMU MPOBOJUTH TMPSIMBIE M KOCBEHHBIE
U3MEPEHUS, UCCIEIOBAHUS 3aBUCUMOCTEM (PU3MYECKUX BEJIMYUH U MOCTAHOBKY
OTIBITOB T10 MPOBEPKE MPEIJIONKEHHBIX TUIIOTE3.

bonbiioe BHUMaHUE yHENSETCA PEHICHUIO PAcYETHBIX U KAueCTBEHHBIX
3anay. [Ipu 3TOM 11 pacd€THBIX 3a/a4 MPUOPUTETOM SBIISIFOTCS 3aJa4l C SIBHO
3aIaHHOM W HESIBHO 3aJlaHHOM (DU3MUYECKOU MOJENbIO, TO3BOJSIONINE MPUMEHSThH
M3YUYCHHbIC 3aKOHBl M 3aKOHOMEPHOCTH KaK W3 OJHOrO paszliena Kypca, Tak U
WHTErpUpysl MPUMEHEHHUE 3HAHUM U3 pa3HbIX pa3ienioB. [[s kadyecTBEHHBIX 3a/1a4y
MPUOPUTETOM SBJISIFOTCS 3aJaHUsl Ha OOBSICHEHHE/NpeAcKa3aHue MPOTEKaHUs
bu3nYecKuX SBICHUN W MPOIIECCOB B OKPYKAIOIIEH KU3HH, TpeOYOIIre BbIOOpa
(bu3nYecKoi MOJIENU ISl CUTyalluy MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepHalibHO-
TEXHUYECKOMY OOECIICUCHHUIO YYEOHOTO Ipoliecca Kypc (U3MKH YIrIyOJaEHHOTO
YPOBHSI Ha YPOBHE CPETHEr0 O0IIero 00pa3oBaHus JOJKEH U3YYaThCs B YCIOBUSX
npeaMeTHoro kabuHera. B kabuHere (U3UMKM JNOKHO OBITh HEOOXOIUMOE
nabopatopHoe 00OpyJOBaHWE [IJIs BBIMOJHEHHUS YKa3aHHBIX B MpOrpaMme IO
(bu3MKEe YYEHUYECKUX OINBITOB, JIAOOPATOPHBIX PabOT U pabOT MpakTUKyMa, a
TaK)Xe IEMOHCTPAIIMOHHOE 000pYAOBaHHE.

JlemoHCTpanmonHoe oOopyaoBaHue (HOPMHUPYETCS B COOTBETCTBHHM C
NPUHIUIIOM MUHUMAJIBHOM JOCTATOYHOCTH W  OOECIEUHUBAET TOCTAHOBKY
MEePEUYUCIICHHbIX B TporpaMme Mo (U3UKE KIIOUYEBBIX JIEMOHCTpALMM st
WCCJICMOBAHMUSI  M3Yy4YaeMbIX  SIBIEHUW ©  TPOIECCOB, JMIUPHUUECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX TPUMECHCHU.

JlaGopaTopHoe 00OpynOBaHME MJII YYCHHYECKHX TMPAKTHYECKUX padboT
dbopmupyeTcs B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECIEYMBAETCS B pacuére



OJTHOTO KOMIUIEKTa Ha JBYX OOydJalmmxcsa. TemMaTH4ecKne KOMILIEKTHI
7a00paTOPHOTO O0OPYMOBAaHMS JOJKHBI OBITH TIOCTPOCHBI HA KOMILIEKCHOM
WCITOJIP30BAaHUU AQHAJIOTOBBIX M IU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JTaOOPATOPUIA.

OCHOBHBIMHU 1EJIIMH U3yUeHUs] PUZUKHU B 0011eM 00pa30BAHUU SBIISIFOTCS:

dbopMHpOBaHUE WHTEpPECa € CTPEMJICHUS OOYYarOMMXCs K HaydHOMY
W3YYECHHUIO TPUPOJBI, PA3BUTUEC UX HMHTEIUIEKTyaIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIe MO3HAHUS U (HOPMHUPOBAHUE
UCCJIEI0BATENLCKOTO0 OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;

dbopMupOBaHUE HAYYHOTO MHUPOBO33PEHMS KaK pe3yjbTaTa U3YUYEHHUS] OCHOB
CTPOCHMS MaTepuu U (PyHIaMEHTATbHBIX 3aKOHOB (PU3UKH;

dbopMHpoBaHUE YMEHUM OOBSICHATD SIBJICHUS C UCTIOIb30BaAHUEM (DU3UUECKUX
3HAHWM U HAYYHBIX JOKA3aTEIbCTB;

dbopMupoBaHUE TPEACTABICHUN O poiau (U3UKU IS Pa3BUTUS JAPYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  MPEACTABICHUN O BO3MOXHBIX  cdepax  Oyayuiei
npoecCHOHANbHON  JESTENBHOCTH, CBSI3aHHBIX C (DU3HMKOM, TMOJArOTOBKA K
JanbHeeMy 00y4eHHUI0 B 9TOM HaIlPaBJICHUH.

JlocTikeHHne 3TUX Ielield 00ecneuyrnBaeTCsl peleHuEeM CIEAYIOIUX 3a1ad B
npoIriecce u3yueHus Kypca GU3uKu Ha YPOBHE CPETHETO O0IIero 00pa3oBaHUsI:

MpUOOpPETEeHNE CUCTEMBI 3HAaHUN 00 00ImMUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSX,  BKIIOYAs  MEXaHUKY,  MOJEKYJISpHYI0  (U3HUKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U JIEMEHTHI aCTPOPU3UKH;

dbopMupoBaHUE YMEHUN MTPUMEHSITh TEOPETUUECKUE 3HAHUS JIJIs OOBICHEHUS
bU3MYEeCKUX SBJACHUN B MPUPOJE W JUISI TPHUHITHS TPAKTHUYCCKUX DPEIICHUHA B
MMOBCEIHEBHOM KU3HH;

OCBOCHHME CIIOCOOOB PEIICHUS] pPA3IUYHBIX 3a7a4 C SBHO 3aJaHHOU
(bu3nuecKoil MOAEINbI0, 3a/1ay, MOAPA3YMEBAIOIIMX CAMOCTOSITENBHOE CO3JaHHe
dbuznyeckoil Mojzenu, aJeKBaTHOW YCJIOBUSAM 3aJlaud, B TOM YHCIE 3aja4
WH)XEHEPHOT'0 XapaKTepa,

NOHMMaHuEe (U3NYECKUX OCHOB M TPHUHIUIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTHYECKUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEY;

OBJIQJICHUE METOJIaMH CaMOCTOSATEIIBHOTO IIJIAHUPOBAHUS W TPOBEACHUS
GbU3MYECKX OKCIEPUMEHTOB, aHaJIM3a W HUHTEpHperanud HHpopMaluuy,
ONpeIeNICHHs JOCTOBEPHOCTH MOJTYYEHHOTO PE3YIIbTATA;

CO3/IaHUE YCJIOBHUM JUISI PAa3BUTUS YMEHUW NPOECKTHO-HCCIENOBATEIBCKOM,
TBOPUYECKOU JIESITETIbHOCTH;



pa3BuTHE WHTEpeca K chepam mpodeCcCHOHATBHON NESITEIbHOCTH, CBSI3aHHON
¢ pU3UKOH.

B cootBerctBumn ¢ TpeboBanmsimu PI'OC COO yrmyOnéHHBIA YpPOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Puszuka» Ha YpPOBHE CpEAHEro OOIIEro
oOpa3oBaHus BbIOMpaeTCss OOYyYarOUIUMUCS, IUIAHUPYIOIIMMU —TPOJODKCHHE
00pa30BaHMsI M0 CIEHHUATBLHOCTAM (PU3UKO-TEXHHUECKOTO PO,

Ha uzyuenue ¢pusuku (yriayOn€HHBIN ypoBEeHb) 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 mporpamMme 10 (QU3MKE TMepedeHb JIabOpaTOPHBIX M
NPAKTHUECKUX pabOT SBISAETCA PEKOMEHIOBAHHBIM, YUYWTENb JElaeT BBIOOP
MPOBEJCHUS JTA0OPATOPHBIX PAOOT M OMBITOB C YYETOM WHIMBHIYaIbHBIX
0COOEHHOCTEM 00yUaroIIUXCSl.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Pasznea 1. Hay4yHblii MeTO MO3HAHUS NPUPOABI.

®dusuka — pyHIaMeHTalbHas HayKa o npupoje. HayuHslii MeTo/1 MO3HAHUS U
METO/Ibl UCCIEIOBAaHUS (PUINUECKUX SBJICHUM.

DKCHEpUMEHT U TEOpHsl B Ipolecce Mo3HaHusd npuponsl. Habmionenue u
IKCIIEPUMEHT B (DU3HKE.

Crioco6bl  u3MepeHus: (U3MUECKUX BEIMYMH (aHATOTrOBbIE U LU(POBBIE
U3MEPUTEINIbHBIE TPUOOPHI, KOMIIBIOTEPHBIE JaTUUKOBBIE CUCTEMBI).

[TorpemHocT  u3MepeHMi  (U3MYECKUX  BEIMYMH  (aOCONIOTHAs U
OTHOCHUTEJIbHAS).

MopnenupoBanue (pU3NYECKUX SBJICHUA M MPOLECCOB (MaTepuanbHas TOYKA,
aOCOJIIOTHO TBEPJIOE TEJO, HWJealbHAsl KUIKOCTb, HACATBHBIN Ta3, TOUECUHBIN
3apsa). ['unoresza. ®uznueckuil 3aK0H, TPaHUILIBI €ro NpUMeHUMocTH. Pusznueckas
TEOPHSL.

Pons u mMecto ¢u3uku B (GOpMHPOBAHWM COBPEMEHHON HAy4YHOM KapTHHBI
MUpa, B IPAKTUYECKOMN NEATEIIbHOCTH JIOACH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeul, npaKkmuKym.

M3mepeHne cuiibl TOKa M HANOpsDKEHWS B LEMNH IOCTOSIHHOTO TOKa IIpH
MOMOIIH aHAJOTOBBIX U HU(POBBIX U3MEPUTENBHBIX TPHOOPOB.

3HaKOMCTBO ¢ LH(ppoBOK nabopatopueit no ¢usuke. Ilpumepsl u3MepeHus
(bU3MYECKUX BEJIMYMH MIPU MOMOIIN KOMIIBIOTEPHBIX JaTYUKOB.

Pa3znen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanuueckoe aBmxkeHHe. OTHOCUTETBHOCTh MEXAaHUYECKOTO JBUKEHUS.
Cucrema orcyéra.

[Ipsimas u oOpaTHas 3a/1la4yl MEXAHHUKHU.

Paguyc-BekTop MarepuasbHOM TOYKH, €r0 IPOEKIMU Ha OCU CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemenienune, CKOpocTh (CpemHsisi CKOPOCTb, MTHOBEHHAasi CKOPOCTb) H
YCKOpPEHHE MaTepUaJbHOW TOYKH, MX MPOEKLIUH HAa OCH CHUCTEMbl KOOPJIMHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE U PAaBHOYCKOPEHHOE NPSIMOJIMHENHOE ABUKEHUE. 3aBUCUMOCTb
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS U ITyTH MATEPUATILHON TOUYKM OT BPEMEHU U UX
rpaduku.

CBobOonHOE mMajneHue. YCKOpeHHe CBOOOJHOTO majacHus. J[BuxkeHue Tena,
OpOILIEHHOTO0 TOJl YIJIOM K TOPH30HTY. 3aBHUCHUMOCTh KOOpPAMHAT, CKOPOCTH U
YCKOpPEHUSI MaTepuaibHON TOYKU OT BPEMEHH U UX TpaUKu.



KpuBoimHenHoe  nBWKEHWE. J[BMKEHHWE  MaTepualbHOM  TOYKM IO
OKPYXXHOCTH. YTJIOBas W JUHEHHas cKopocTh. [lepmom m dactora oOparieHus.
[{eHTpocTpeMuTENbHOE (HOPMAJIBHOE), KacaTENbHOE (TAHIEHUIUAIBLHOE) U MOJHOE
YCKOpPEHHE MaTepUabHON TOUKH.

TexHuueckue yCTpPOWCTBA W TEXHOJIOTMYECKHE TMPOIECChl: CIUIOMETP,
JIBUKCHHE CHApSJIOB, LIETIHbIC, IIecTepéHYaTsle W peMEHHBIE MepeaayH,
CKOPOCTHBIE JIU(DTHI.

Jemoncmpayuu.

Mopnenb cucteMbl OTCYETa, WIUTIOCTpAIUS KMHEMAaTHUYECKUX XapaKTePUCTUK
JIBUKEHUS.

Croco0bI ucclie10BaHUs IBKEHUN.

WnmrocTpanus npeaenbHOro nepexo/ia i \3BMEpPEHHe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanne ABMKEHUH C UCTIOIb30BAaHUEM MEXaHU3MOB.

[Tagenue Ten B BO3yXe U B pa3peKEHHOM IPOCTPAHCTBE.

HaGnronenue aBuwkeHUs Tena, OpPOLICHHOIO MOJ YIJOM K TOPHU30HTY U
TOPU30HTAJIBHO.

Hanpasnienue cKkopoCcTH MpH IBUKEHUH 110 OKPY>KHOCTH.

[TpeoOpa3oBaHue yrioBoil CKOPOCTH B PELYKTOPE.

CpaBHeHHME TyTeW, TPAEeKTOPUM, CKOPOCTEH NBMKEHHUS OJHOTO U TOTO Ke
TeJa B pa3HbIX CUCTEMAxX OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

N3ydyeHrne HepaBHOMEPHOI'O JIBUYKEHUS C II€JIbIO ONpPEENIEHUs] MTHOBEHHOU
CKOPOCTH.

W3mepenune yckopeHusi mpu MpsSIMOJIMHEHHOM PaBHOYCKOPEHHOM IBH)KCHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JBUKCHUH.

N3Mepenue  yCKOpeHMs CBOOOJTHOTO najicHus (pexoMeHI0BaHO
UCIIOJIb30BaHue U(PPOBOI TabOpaTOpUN).

W3yyenue paBMKEeHHs Tena, OpOIIEHHOro Topu3oHTanbHO. IIpoBepka
THIOTE3bI O TIPSAMOM MPOMOPIUOHAIBHON 3aBHCHUMOCTH MEXIY JaIbHOCTHIO
noJiéTa U Ha4aJlbHOM CKOPOCTHIO TeJa.

W3ydyeHue IBWXKEHUS Tella IO OKPYXKHOCTU C IOCTOSHHOM MO MOMIYIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH Tepuoja oOpalieHus: KOHMYECKOTr0 MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



IlepBbiii 3akoH Hprotona. MuHepuumaneHbie cuctemsl orcyéra. IlpmHnmn
oTHOcuTenbHOCTH ['anmunes. HenHepuumanbHble CUCTEMBI OTCUETa (ONpENENICHUE,
IPUMEDBI).

Macca Tena. Cwia. [IpuHIuUI Cynepro3uinuy Cuil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHON TOUYKHU.

Tperuit 3axkoH HproTOHA 1151 MaTEpUAIbHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHUBAJEHTHOCTh T'PABUTAUUOHHOW H
WHEPTHON MacChl.

Cuna tspkecTd. 3aBUCHMOCTh YCKOPEHHsI CBOOOJHOTO IMaJIeHUSI OT BBICOTHI
HaJ MOBEPXHOCTHIO IUIAHETBI W OT Treorpaguueckod MUpoThl. JIBH)KEeHUE
HEOECHBIX TEN U UX CHYTHUKOB. 3akoHbl Kemnepa. [lepBast kocMuueckasi CKOPOCTb.

Cuna ympyroctu. 3akoH I'yka. Bec tema. Bec tema, nBmxkymerocs c
YCKOpPEHHEM.

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUs CKOJIBKEHUS U CUJla TPEHHS
nokosi. Koapduument tpenus. Cuiia CONpOTUBIEHUS MPU ABUKEHUU TEla B
JKAJKOCTH WX rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTENBHOTO JBHUKECHHS.

Hasnenune. ['mapocratnueckoe nasienue. Cruia Apxumena.

TexHuyecknue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: IOALIMITHUKY,
JIBUKCHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Hemoncmpauuu.

HabGnrogenue qBUKEHUS TeJl B MHEPIUAIbHBIX U HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

Kauenne AByX LWIMHAPOB WIM ILIAPOB Pa3sHOM MacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBbHON CUCTEMBI OTCUETA.

CpaBHEeHME  PaBHOAECHCTBYIOIIEHM  NPWIOKEHHBIX K Telly CHI €
IIPOU3BEACHUEM MACCHI TEJIa HA €r0 YCKOPEHUE B MHEPLIMAIIBHOW CUCTEME OTCYETA.

PaBeHCTBO cHil, BOSHUKAIOLIUX B PE3YJIbTATE B3AUMOIECUCTBUSA TEIl.

N3Mepenue macc 1o B3auMOACHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOIBEME U MAICHUU.

L{eHTpOoOCKHBIC MEXaHNU3MBI.

CpaBHEHHE CUJI TPEHHUS [TOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

N3mepenne paBHOJAEHCTBYIOLIEH CUJT IPHU JABMKEHUHM OpyCKa MO HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka TUIOTE3bl O HE3aBUCHMOCTH BPEMEHH IBUKEHHS OpycKa Io
HAKJIOHHOH INTOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro MAacChl.



HccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAMOIINX B NPYKHHE U
pE3UHOBOM 00pasiie, OT ux AehOpPMAIIHH.

V3ydeHne MBHKEHUS CUCTEMBI TEJ, CBI3aHHBIX HUTBIO, TIEPEKUHYTOW depe3
JErKuit OJIOK.

N3mepenne kodpduimenta TpeHHs 1Mo BETUYMHE YIIIOBOro KoddduimenTa
3aBucumMocTu Fr,(N).

HccnenoBanue nBrXeHUs OpycKa MO HAKIOHHOM IMIJIOCKOCTH C MEPEMEHHBIM
KO3 UIIMEHTOM TpEHHUS.

N3ydeHne NBUKEHUS IPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOcomotHo TBEpHoe Teno. I[locTynmarenbHOe W BpalllaTeIbHOE JIBUKECHHE
TBEpHOro Teina. MOMEHT CHibl OTHOCHUTEIBHO OCH BpaumieHus. llnedo cuibl.
CnoxeHue Cuil, IPUIOKEHHBIX K TBEpAOMY Teny. LleHTp TskecTu Tena.

Y ciioBusl paBHOBECHUS TBEPAOTO TEIA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyeckrue yCTpOWCTBA M TEXHOJOTHYECKME IPOLECCH: KPOHILITEWH,
CTPOUTEIbHBIN KPaH, peIIETYAThIE KOHCTPYKIIHH.

Jemoncmpayuu.

VY cIi10BUSL paBHOBECHSL.

Bunel paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacyET CUJT YIIPYTOCTH.

N3ydeHne ycTOWYMBOCTH TBEPAOTO TEJIA, UMEIOLIErO MIOMAAb OTIOPBI.

Tema 4. 3akonvl coXpaneHusn 6 MmexaHukxe.

Nmnynbsc MaTepruaibHOM TOYKH, CUCTEMbI MaTepUaIbHbIX TOYEK. L{eHTp macc
CHUCTEMbI MAaTEpUAIbHBIX TOYEK. Teopema 0 ABUKEHUHU LIEHTPa Macc.

NMnynibe CHITBI M U3BMEHEHHUE UMITYJIbCA TEINA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBUKECHHUE.

MomeHT umiynbca mMarepuanbHOM TOUkW. [IpeacraBieHue O COXpaHEHUU
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJIAX.

PabGoTta cunpl Ha ManoM M Ha KOHEUHOM mepeMelieHuu. ['paduueckoe
MpeCTaBIeHUE pabOThl CUIIBI.

MOoOIHOCTH CUJIBI.

Kunernueckass »Hepruss MarepuaibHOM TOYKH. Teopema 00 H3MEHEHUU
KUHETUYECKOW YHEPTUN MATEPUATILHOU TOUYKHU.



[loTeHnManbHBIE W HENOTEHUMANbHbIE CUibl. [loTeHuumaneHas >HEprus.
[TorenuuanbHast SHEPTUs ynpyro jaepopmupoBaHHON NpykuHbl. [loTeHIManpHAsS
DHEPrus Tela B OJHOPOJHOM I'paBUTAMOHHOM moze. [loreHnumanpHas sHeprus
T€Jla B IPABUTALMOHHOM I10JI€ OJHOPOJHOTO IIapa (BHYTpU U BHE 1iapa). Bropas
KOCMHYECKAsi CKOPOCTh. TpeTbs KocMUYecKasi CKOPOCTb.

CBsi3p  pabOThl HEMOTEHIHMAIBHBIX CHJI C HW3MEHEHHEM MEXaHHYeCKOH
HHEPIrUU CUCTEMBI TeJl. 3AKOH COXPAHEHHS] MEXAHHMYECKOW SHEPIUH.

Yipyrue u Heynpyrue CTOIKHOBEHUS.

VYpaBHeHne bepHy/IM Ui HMICAIbHOM JKUIKOCTU Kak CJIEACTBHE 3aKOHA
COXPaHEHUSI MEXaHUYECKOU JHEPTHH.

TexHu4yecKkre yCTpoMCTBA M TEXHOJIOTHYECKHUE ITPOLIECCHI: IBHKEHUE PAKET,
BOJAOMET, KONEpP, NPYKUHHBIA MHCTOJET, THPOCKOI, (PUIYypHOE KaTaHHE Ha
KOHBKaXx.

Jlemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOITHOCTH CUJIBL.

W3MeHeHne sHepruM Tejia MpU COBEPIICHUN PaOOTHI.

B3auMHbIe mpeBpalieHUs] KMHETUYECKOM W MOTEHUHAIBHON SHEPIUi IIpH
JEWCTBUY HA TEJIO CWJIBI TSYKECTH M CHIIBI YIIPYTOCTH.

CoxpaHeHue dHEepPruu Ipu CBOOOTHOM MaICHUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKkym.

M3mepenne nMiryiibca Teiia o TOpMO3HOMY ITYTH.

W3mepenue cuibl TATH, CKOPOCTH MOJENIU 3JIEKTPOMOOUIISS U MOIIHOCTHU
CHJIBI TSATH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEJIA C UMITYJIbCOM CHIIBI.

HccenenoBanne COXpaHEHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJIECUCTBUM.

N3MepeHne KHHETUYECKON YHEPTUU TeJIa 110 TOPMO3HOMY Iy TH.

CpaBHEHHE W3MEHEHUS! TOTEHIMAIBHON HEPTUU MPYKUHBI ¢ paOOTOU CHIIBI
TpEeHUSI.

Onpenenenue padbOThl CUIIBI TPEHHS NP JBMXKEHHM Tella MO0 HAKJIOHHON
IIJIOCKOCTH.

Pa3znea 3. MosekyasipHas pu3uKka U TEPMOJUHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT meopul.

OCHOBHBIE TMOJOXKEHUSI MOJIEKYyJsipHO-KuHeTnyeckon Tteopuun (MKT), ux
ombiTHOE oOocHOBanme. Jlubdysus. bpoyHOBckoe nBMKEeHHE. XapakTep
JBW)KCHUS M B3aMMOJCHCTBUS YACTUL BellecTBa. Monemu CTpoeHHs rasos,
KHUAKOCTEH M TBEPIBIX TeN U OOBSICHEHHE CBOMCTB BELIECTBA HAa OCHOBE ITHX



Mozened. Macca u  pa3Mepel MoJekyn (aromoB). KommuecTBo BelecTsa.
[TocTosinHast ABoraapo.

TennmoBoe paBHOBecue. Temmeparypa u cnocoObl e€ uaMmepenus. lllkana
temneparyp Llenbcus.

Mopenbs HIealbHOrO ra3a B MOJIEKYJIPHO-KUHETUYECKOW TEOPUU: YACTHUIBI
ra3a JBUKYTCSI XaOTUYECKU U HE B3AMMOJEHCTBYIOT APYT C IPYTOM.

['a3oBbie 3akoHBI. YpaBHeHHe MeHnaeneeBa—Kianeiipona. AOcomoTHAs
Temriepatypa (mkana temneparyp KenbBuna). 3akon Jlanbrona. M3omnponeccsl B
UJcabHOM Tra3e C T[IOCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
MPE/ICTaBIICHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, 300apa.

CBs3p  MEXIy JaBICHUEM M CPEIHEM  KHUHETUYECKOW  JHEpPrueu
MOCTYNATEIbHOTO TEIJIOBOTO JBHKEHUS MOJIEKYJ HJI€aJbHOTO ra3a (OCHOBHOE
yYpaBHEHUE MOJIEKYJIIPHO-KUHETUYECKOM TEOpUU UACAIbHOTO rasa).

CBs13b a0COIOTHON TeMIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CpeIHEHN
KMHETHYECKOW SHEPTUEH MOCTYNATEIbHOIO TEMJIOBOTO JBHKEHUS €€ YaCTHUL.

TexHuyeckrue yCTpOMCTBA M TEXHOJIOTHYECKHE IPOLECCHI: TEPMOMETP,
OapomeTp, MoTy4YeHUE HAaHOMATEPHUAIIOB.

Jemoncmpayuu.

Mopnenu ABUKEHUS YaCTHIL] BEIIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OpPOYHOBCKOTO JIBUKEHUS.

Huddy3us sxuaKocTen.

Mogens onsita llTepHa.

[IputsxeHre MOJIEKyJI.

Mopnenu KpucTauInuecKuX peméToK.

HabGnrogenue u rcciieqoBaHue U30IPOLIECCOB.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKkym.

HccnenoBanue mpouecca yCTAaHOBJIEHMS TEIUIOBOIO PaBHOBECHS IIPH
TEMJI000MEHE MEX Iy TOpsSUYEil U XOJIOAHOU BOJOM.

N3yyeHue wH30TEpMUYECKOrO mporecca (PEKOMEHOBAHO HCIOJIb30BAaHUE
udpoBoii 1adopaTopun).

N3y4yeHue n30X0pHOro npouecca.

N3ydenne nzobapHoro npoiecca.

[IpoBepka ypaBHEHHUS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmoaunamuueckas (T/]) cucrema. 3agaHue BHEUIHUX YCIOBUM JJIs
TEPMOJIMHAMUYECKON CUCTEMBbl. BHEIIHNE U BHyTpeHHHE napaMeTpsl. [lapameTrpsl
TEPMOJIMHAMHYECKOW CHCTEMBI KaK CPEIHWE 3HAYEHUs BEJINYWH, ONHCHIBAFOIIMX
€€ COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hauano TtepmoanHaMuku. Camomnpou3BOibHAsA — pellakcanus
TEPMOJUHAMUYECKON CUCTEMBI K TEMJIOBOMY PABHOBECHIO.

Mopens uaeanbHOro Tra3a B TEPMOJMHAMHUKE — CHCTEMa YpaBHEHMHIL:
ypaBHeHHe MenpaeneeBa—Kianeiipona u BbIpaK€HUE UIsI BHYTPEHHEH JSHEPTUH.
VYcnoBus MPUMEHUMOCTH 3TOM MOJENIN: HU3KAsl KOHIIEHTpAlus 4acTHULl, BBICOKHE
TeMnepaTrypbl. BeipaxkeHue Juisi BHyTpEHHEU SHEPTrUU OJHOATOMHOTO HJEaIbHOIO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

DneMeHTapHasi paboTa B TepMoauHaMuKe. Beruncienne paboThl 1o rpaduky
npoiiecca Ha pV-auarpamme.

Temnonepegaya  kKak  cnoco0  M3MEHEHUsS  BHYTPEHHEW  DHEpPruu
TEPMOJMHAMHYECKONM  cuUCTeMbl 0Oe3  coBepuieHus paboTel. KoHBekuus,
TEIUIONPOBOJIHOCTD, H3TyUYCHHUE.

KomnuectBo TtemnoTel. TennoéMkocTh Tena. YAelbHass W MOJSIpHas
TEIUTOEMKOCTH BelIeCTBA. YpaBHeHHMe Maiiepa. YaenpHas TEIUIOTa CrOpaHUs
tormBa. Pacuér konuuecTBa TEIUIOTHI Npu  Temiomnepenadye. I[lonstue 00
aanabaTHOM Ipoliecce.

[lepBblidi 3aKkOH TepMOAMHAMHKU. BHyTpeHHsAss »sHeprus. KommuectBo
TEIJIOTBHI W paboTa Kak Mepbl  W3MEHEHUS  BHYTPEHHEH  HDHEpruu
TEPMOJUHAMUYECKON CUCTEMBI.

BTopoii 3ak0oH TEpMOJMHAMHUKHA i1 PABHOBECHBIX IPOLECCOB: YEpe3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJUHAMUYECKON CHCTEMBI TMPOXOJIUT
eIMHCTBEHHAs aanabara. AGCOIIOTHAS TeMIeparypa.

Bropoii 3ak0OH TEpMOJMHAMHMKH JUIA  HEPABHOBECHBIX  IIPOLIECCOB:
HEBO3MOXHO TIepeiaTh TEIIOTY OT 00Jiee XOJOAHOTO Tefia K 0oJjiee HarpeToMmy 0e3
kommneHcanuu (Knaysuyc). HeoOpatumMocTh NpUpOHBIX MPOIECCOB.

[TpuHuMIb! HecTBUA TerIoBbiX MamuH. KIT/T.

MaxkcumansHoe 3Hauenue KII. [ukin Kapno.

DKOJIOTMYECKUE ACMEKThI MCMOJIb30BaHUA TEIUIOBBIX JBUTaTeNeh. TemioBoe
3arps3HEHUE OKPYKAIOIICH CPe/Ibl.

TexHuyeckue yCTpPOMCTBA M TEXHOJOTMYECKUE IPOILIECChI: XOJOAMIBHUK,
KOHJUITMOHED, AW3EIbHBIA W KapOIOpAaTOpHBIA JBUTATENM, MapoBas TypOuWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpaTyp, YTUIM3ALUS «TEIUJIOBBIX» OTXOJ0B C
MCIIOJI30BaHMEM TETUIOBOTO HACOCA, YTHUIIN3AIMS OMOOPTaHUYECKOTO TOIJIMBA JIJIst
BBIPAOOTKHU «TEIJIOBOM» U AJIEKTPOIHEPTUH.

Hemoncmpayuu.

H3menenue Temmneparypsl pu aanadbaTuieckoM pacIlIupeHUN.

Bo3nymHoe orauso.

CpaBHeHUE yAENBHBIX TEIUNIOEMKOCTEN BEILIECTB.



CriocoObl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aqnadaTHOro Npouecca.

KommnbroTepHbie MOJIETN TEMIOBBIX JIBUTATEIICH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

N3mepeHnne yaenbHON TEMIIOEMKOCTH.

HccnenoBanue npouecca OCTbIBAaHUS BEIIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBA3M DHEPTUH MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KUTICHUS HKUIKOCTEH.

Tema 3. Aepecammnuvie cocmoanusn eeujecmea. Pazoswvie nepexoowl.

[TapooOpa3oBanue u koHjaeHcanus. VcnapeHue W KumeHue. YaeiabHas
TEIJIOTa MapooOpa3oBaHus.

HacpblllleHHBIE W HEHAChIIEHHbIE Mapbl. KauyecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH W AABJIEHUS HACBIIIEHHOTO Mapa OT TEMIIEPATypbl, UX HE3aBUCHUMOCTh
OT 00BEMA HACKIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhl KUIIEHUS OT JaBJICHUS
B JKUJIKOCTH.

BnaxHocTs Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
KpuctaiuioB. [lmaBieHne W KpucTauM3auusa. YJIeJbHAas TEIJIOTa TJIaBJICHUS.
CyOnumarnusi.

Hedopmanuu tBEporo tena. Pactsokenue u cxatue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmarmii.

TemnoBoe pacimupeHue XUIKOCTEH U TBEPABIX TeN, 00bEMHOE M JTMHEHHOE
pacipenue. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MPUUKUHA
TEIJIOBOTO paclIMpeHus Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpa3zoBanue 3HEprun B PazoBbIX MEPEX0aax.

VYpaBHEHHE TEIJIOBOTO OajaHca.

[ToBepxHoctHoe HaTspKeHHE. Ko huimeHT MOBEpXHOCTHOTO HATSHKEHHUS.
Kanumsipasie siBnenus. J[apineHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyiia Jlarutaca.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE TIPOILIECCHI:  KHUIKHE
KPUCTAJLIbI, COBPEMEHHBIE MATEPUAIBI.

Hemoncmpayuu.

TermnoBoe pacipeHue.

CBoiicTBa HACBHIIIIEHHBIX TTAPOB.

Kunenune. Kurnenue nmpy noHM>XKEHHOM JTaBJICHHM.

N3mepeHre cuiibl TOBEPXHOCTHOTO HATSKEHHUSL.

OMNBITH C MBUTbHBIMH TNIEHKAMH.

CmauunBaHue.



Kanumnsipabie sBiaeHusI.

Mopenu HEHBIOTOHOBCKOM KUJKOCTH.

CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanre HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

Buasr nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nabopamopmsie padomul, nPpAKMUKYM.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IIJIABJICHUS JIbJIA.

N3ydeHne CBOMCTB HACBIILICHHBIX TIAPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa MacChl MapoB B
ITOMEIIECHNH.

N3mepenne koddduirenTa NoBepXHOCTHOTO HATSKEHHUS.

N3mepenue moayns FOHra.

HccnenoBanre 3aBUCMMOCTH  Jeopmanuu  pe3MHOBOro odOpasma OT
IIPUJIOKEHHOU K HEMY CHJIBI.

Pa3znen 4. JiaekTpoauHaMHKA.

Tema 1. dnexmpuueckoe noine.

OnexTpuzanys Tel U €€ NPOSBICHMs. OJIEKTpUYECKHi 3apsn. JlBa Buzaa
DIEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, IHAJIEKTPUKA W  IOJYHPOBOIHHKHU.
DJIEMEHTapHBIN JJNEKTPUYECKUN 3apsl. 3aKOH COXPAHEHUSA DIICKTPUUYECKOIO
3apsna.

B3aumoneiictBue 3apsinoB. Toueunsie 3apsaabl. 3akoH Kymnona.

Onextpudeckoe noje. Ero neiicTBue Ha 3JEKTPUYECKHE 3apsiibl.

Hanpsokéanocts  anektpuueckoro  moisid.  IIpoOueiid  3apsn.  Jlunum
HaIpsHKEHHOCTH DJIEKTPUYECKOTO MOJsA. OTHOPOIHOE AIEKTPUUECKOE MOJIE.

[IoTeHIMAIBHOCTD DJIEKTPOCTATUYECKOIO 0. Pa3HOCTH MOTEHIMATIOB U
HanpspbkeHue. [loreHnumaneHas dSHeprus 3apsga B DJIEKTPOCTATUYECKOM IOJIE.
[ToTeHIMan 3neKTpOCcTaTUYECKOro NoJIsl. CBA3b HANPSKEHHOCTH TOJIS U PA3HOCTH
NOTEHIMAJIOB ISl JIEKTPOCTATUYECKOTO Mo (KaKk OJHOPOAHOrO, TaK U
HEOTHOPOJTHOTO).

[IpuHIMIT CYyNIEPIIO3ULINY ATIEKTPUUYECKUX TTOJIEH.

[Tone Ttoweunoro 3apsina. [lone paBHOMepHO 3apspkeHHOU cdepsnl. [lome
PAaBHOMEPHO 3apsiKeHHOro 1Mo o0bEémy mmiapa. Ilosie paBHOMEpHO 3apsiKEHHOU
OeCKOHEYHOM TUIOCKOCTU. KapTuHbl JMHUI HANpsXKEHHOCTH O3TUX MOJEH U
DKBUITOTEHLIIMAIBHBIX ITOBEPXHOCTEN.

[IpOBOAHUKH B DIIEKTPOCTATUYECKOM I10JI€. Y CJIOBUE PABHOBECHS 3aPs/IOB.

JIvpnekTpukn B DJIEKTPOCTATUYECKOM  IIOJIE. Jusnexrpruyueckas
MIPOHUIIAEMOCTh BEUIECTBA.



KongeHcaTop. DneKTpoEMKOCTh KOHJAEHCATOpa. DIIEKTPOEMKOCTH IJIOCKOTO
KOH/JIEHCATOpA.

[TapannensHOE coenMHEHNE KOHIEHCAaTOPOB. [locmenoBarenbHOe COEMHEHNE
KOH/JICHCAaTOPOB.

DHeprus 3apsHyKEHHOT0 KOHAEHCAaTopa.

JIBrkeHHE 3apsoKEHHOW YaCTULBI B OJTHOPOJHOM AJIEKTPUUYECKOM ITOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpPUOOpOB,
KOHJIeHCaTOphbl, renepatop Baun ne ['paada.

Jemoncmpayuu.

Y CTpOMCTBO M MPUHLINI IEUCTBUSA DIIEKTPOMETPA.

DIIEKTPUYECKOE TTOJIE€ 3aPSKEHHBIX IAPUKOB.

DIEKTPUYECKOE T0JIE IBYX 3aPSKEHHBIX IJIACTHH.

Mopnensb anekTpocratuyeckoro reHeparopa (Ban ge ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOMCTBO M AENUCTBHE KOHAEHCATOPA IOCTOSIHHOM ¥ IEPEMEHHON EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTUH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHEPrust JIEKTPUIECKOTO OIS 3apsKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psika KOHJIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKkym.

OueHka cui B3auMOJEHCTBUS 3apSyKEHHBIX TEJ.

HabGmronenue npeBpaiiieHrs SHEPTUH 3apsHKEHHOTO KOHICHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOAMOIA.

N3ydeHne npoTekaHus TOKa B LEIH, COAEPKAIIEH KOHAESHCATOP.

Pacnipenenenue pa3HoOCTH ITOTEHIIMAJIOB (HampsHKEeHUST ) pu
IIOCJIEA0BATEIILHOM COCAMHEHNN KOHIEHCATOPOB.

HccnenoBanue paspsga KOHAECHCATOPA YEPE3 PESUCTOP.

Tema 2. IlocmoanHbwlil 31eKmpuyecKuil mox.

Cuna Toka. [TocTOsSIHHBIN TOK.

VYcnoBusi cyniecTBOBaHUSI MOCTOSTHHOTO JJIEKTPUYECKOTO TOKa. MICTOUHMKH
toka. Hanpsikenue U u D1C é.

3akod OMa U1 ydacTKa LEMu.

DIIEKTPUYECKOE CONIPOTHUBJIEHUE. 3aBUCUMOCTh CONPOTUBJICHUS
OJIHOPOJHOTO TMPOBOJHUKA OT €ro MJUHBI M IUJIOIIAJM MONEPEYHOTO CEUCHHS.
Y nenpHOE CONMPOTHUBIICHUE BEILIECTBA.

[TocnenoBaTenbHOE, NapajuieIbHOE, CMEIIAHHOE COEJUHEHHE MPOBOJHUKOB.
Pacuér pazBeTBi€HHBIX dekTpruueckux mnenei. [Ipasuna Kupxroda.



Pabora anekrpuueckoro Toka. 3akoH Jxoymns—JIenma.

MOIIHOCTE 3JIEKTPUYECKOrO TOKA. TerioBas MOIIHOCTb, BbIAENSEMas Ha
pe3ucTope.

OJIC u BHYTpEHHEE COIPOTUBJIECHHE HCTOYHMKA TOKa. 3akoH Oma s
MOJHOM (3aMKHYTOM) DJJICKTPUYECKOW Ienmu. MOITHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

TexHuyecknue yCTpOCTBA M TEXHOJOTHMYECKHUE IIPOLIECCHI: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUUK DIEKTPUUECKON SHEPTUU.

Jemoncmpayuu.

W3mepeHre cuibl TOKAa U HANIPSIKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKAa OT HANPSOKEHUSA I PE3UCTOpa,
JIaMITbl HAKaJIUBaHUS U CBETOAUO/A.

3aBUCHUMOCTh COIPOTHUBIICHHS MWIMHAPUYECKUX MHPOBOJHUKOB OT JJIMHBI,
IUJIOLIAM TOMEPEYHOr0 CEUEHUS U MaTepHuana.

HccnenoBanre 3aBUCUMOCTH CHJIbI TOKAa OT COITPOTUBIICHUS IPU MOCTOSTHHOM
HaIpPsHKEHUH.

[Ipsimoe nzmepenne DJC. KopoTkoe 3aMbIkaHNE TaIbBAHUYECKOTO 3JIEMEHTA
Y OIIEHKAa BHYTPEHHETO COMPOTUBIICHHUS.

CrnocoObl coeMHeHNns UCTOYHUKOB Toka, JJ1C GaTapeil.

HccnenoBanre pa3HOCTH MOTEHUMAJIOB MEXAY IMOJIOCAMU MCTOYHHMKA TOKA
OT CHJIBI TOKA B IIEMH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKkym.

HccnenoBanye CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenne yaenbHOro CONPOTUBIIEHUS TPOBOIHUKOB.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA OT HAMpsDKEHUS IS JIaMIIb
HaKaJIUBaHMUSI.

YBenuueHue npejiesia u3MepeHus ammnepMerpa (BoabTMeTpa).

N3mepenne O/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS HCTOYHUKA TOKA.

Uccnenosanne 3aBucumMoctd DJIC ranbBaHMUECKOro 3jJ€MEHTa OT BPEMEHH
MPU KOPOTKOM 3aMBbIKaHHH.

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEXKIY MOJIIOCAMH HCTOYHHMKA TOKA
OT CHJIBI TOKA B IIEMH.

HccnenoBanrie 3aBUCUMOCTH MMOJI€3HONM MOUTHOCTH MCTOYHHUKA TOKA OT CHJIBI
TOKaA.

Tema 3. Toku 6 pa3nuunvix cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  JJIEKTPOHHAs
MPOBOAUMOCTh TBEPIBIX METAIIOB. 3aBUCUMOCTh COMNPOTHBIICHUS METAIIOB OT
temnepatypbl. CBEpXIPOBOAUMOCTb.



DOnexkTpudecKkuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpOBOIHUKMY. CoOcTBeHHass U npUMeCHast IIPOBOJIMMOCTh
noJynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

OJEKTPUYECKUA TOK B 3JIEKTPOJUTAX. ODJIEKTPOJIUTHYECKAS IUCCOLMALM.
Onexrposn3. 3akoHbl Dapanes 1 dIEKTPOoIn3a.

OnekTpuueckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHBIN
paspsan. Paznuynpie TUIIBI CAMOCTOSTENBHOTO pa3pana. Monnus. [1nazma.

TexHU4ecKue yCTpOMCTBA M IPAKTHYECKOE NPHUMEHEHHE: Ia30pas3psiIHbIe
JamIbl, SJIEKTPOHHO-JIy4eBas TpPyOKa, IOJYNPOBOJHUKOBBIE NPUOOPHI: JHOJ,
TPAH3UCTOP, (OTOAMOA, CBETOAMOJ, TajbBaHUKA, paPUHUPOBAHUE MENH,
BBITUIABKA aJIIOMHUHMS, SJIEKTPOHHAS! MUKPOCKOIIHSI.

Hemoncmpauuu.

3aBUCUMOCTB COIPOTUBJIEHUS METANIOB OT TEMIIEPATYPBI.

[IpOBOIMMOCTB RJIEKTPOIUTOB.

3akoHsbI nekTponn3a Papanes.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

CpaBHEHME MPOBOAUMOCTH METAJIJIOB U ITOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD JTUO/A.

Yuenuueckuii skcnepumenm, nabopamopnwie padomul, npaKkmuKym.

HaGmronenue aexTposusa.

N3mepeHne 3apsaa OJHOBAIEHTHOTO HOHA.

HccenenoBanre  3aBUCUMOCTM  CONPOTHUBIIEHUS — TEPMOpPE3UCTOpPA  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Pu3nvecKuil MPaKTUKYM.

CnocoObl u3MepeHus (pU3NYECKUX BETUYHMH C UCIOJIb30BAHUEM AHAJIOTOBBIX
U UU(POBBIX U3MEPUTETBHBIX MPUOOPOB U KOMITBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AOCOJIOTHBIE U OTHOCUTEJIbHBIE TOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BEJTMYMH.
OneHka rpaHul NOTPEIIHOCTEN.

IIpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
bu3MUecKuX BEIUYMH, TPOBEpPKA NPEIJIOKEHHbIX THIoTe3 (BbIOOp H3 pador,
ONMMCAHHBIX B  TEMAaTHYECKUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYMY).

MesxknpeaMeTHbIE CBA3H.

N3yuenue kypca ¢usuku yrayonénHoro ypoBHs B 10 kmacce
OCYLIECTBIISIETCS C YUETOM COJIEPIKATEIBHBIX MEXIPEAMETHBIX CBS3€H C KypcaMu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOIOTHH.

Mesicnpeomemmusvie nonamus, C6A3aHHbIE C U3YUEHUEM MEM 0006 HAYUHOZ0
no3HanuA: SBICHUE, HAy4YHbIH (akT, runoresa, (pusmyeckas BEIUUYMHA, 3aKOH,



Teopusi, HAOIIOJACHHE, OSKCHEPUMEHT, MOJEIUPOBAHUE, MOJENb, HW3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHH, U3MEPUTENIbHBIE MPUOOPHI, IU(PpOoBast 1abopaTopusl.

Mamemamuka: peumieHUe CUCTeMbl ypaBHeHMH. JluneilHas QyHKIUS,
napaboiia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHomeTpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO.
BekTopsl 1 UX MPOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOW Mpupoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKHBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPY)KArOIIEW Cpe.sl,
yTuiau3anus OHOOPraHMYECKOro TOIUIMBA JUIsl BBIPAOOTKM  «TEIJIOBOM» U
3JIEKTPO3HEPT U, IOBEPXHOCTHOE HATSHKEHHUE U KAIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumusa: AUCKPETHOE CTPOCHHME BEIIECTBA, CTPOECHUE AaTOMOB M MOJEKYIL,
MOJIb BELIECTBA, MOJISIpHAs Macca, IOJIyYeHHE HaHOMAaTepuasoB, TEIUIOBbIC
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAIIIBL, HJIEKTPUUECKUE
CBOMCTBA METAJUIOB, AJIEKTPOIUTHIECKAS AUCCOIMAIINS, TaTbBaHUKA, HIEKTPOHHAS
MUKPOCKOIIHS.

TI'eozpaghua: BaxxHOCTh BO3AYyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonozua: npeodOpa3oBaHue ABM)KEHUN C HCIOJIb30BAaHHUEM MEXaHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHUS B TEXHUKE, CTATUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméTyaTble KOHCTPYKIIMHK), MCIOJIh30BaHNE 3aKOHOB COXPaHCHHS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET W JPYTHE), JBUTaTEb BHYTPEHHETO
CropaHus, napoBas TypOHHa, OBITOBON XOJOJWIBHUK, KOHIUIIMOHEP, TEXHOIOTHH
NOJlyYEHUS! COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOINpHOOpOB,
ra3opaspsAHbIE JIAMITbI, TOJTYIPOBOIHUKOBEIE MPUOOPHI, TaJbBAHUKA.

11 KIIACC

Pa3znen 4. DaekTpoauHaMuKa.

Tema 4. Macnummnoe noe.

B3auMopnencTBrue TOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarautHoe mone. Bexkrop MarHuTHOM MHAyKUuH. [IpuHumn cynepno3unuu
MAarHUTHBIX NOJEU. JIMHUYM MarHUTHOU MHAYKIIUH.

MarnutHoe 1oJie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHHMKA, KATYIIKU W
KpyroBoro Butka). OneIT Jpcrena.

Cuiia Amnepa, e€ HanpaBJI€HUE U MOJTYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJb. JIBH>KEHHE 3apsKEHHOW YaCTHUILIbI
B OJTHOPOJTHOM MarHUTHOM MoJjie. PaboTa cuisl Jlopenna.

MaruautHoe nose B Bemectse. DeppOMarHeTuky, rapa- U JTMaMarHeTUKH.



TexHuueckue YCTpOI\/'ICTBa N TCXHOJIOTMYCCKHUEC TIPOHCCChI: IPHUMCHCHHUC

ITOCTOSTHHBIX MAarHUTOB, AIEKTPOMArHUTOB, TeCTep-MYJIbTUMETD,
AJIEKTPOBUTATEND SIKOOHM, YCKOPUTEH dJIEMEHTAPHBIX YACTHIL.
Jemoncmpayuu.

Kaptnna  nuHHMA  WMHAYKOMM ~ MarHATHOTO  MOJS  TOJIOCOBOTO M
MI0JIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

Kaptrna nrHMI MarHuTHOM MHYKIIMH TOJI IJTMHHOTO MPSIMOTO TPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmoseiicTBrue 1BYX NPOBOJIHUKOB C TOKOM.

Cuiia Amrnepa.

[eiicTtBrue cumbl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HabGnronenue nBM>KeHUS My4YKa 3JIEKTPOHOB B MAarHUTHOM TOJIE.

[TpuHIMT NENCTBUS AIEKTPOUZMEPUTEIBLHOTO npudopa
MAarHUTOAJIEKTPUYECKOU CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccenenoBanre MarHUTHOTO TOJIS TOCTOSTHHBIX MarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHeTHKOB.

HccnenoBanne AeCTBUSI HOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHIIBI AMITEpa OT CUJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIMM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. InekmpomazcHumnan UHOYKYUAL.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BekTOpa MarHUTHOU
uHaykiuu. OJIC wuHAyKIMU. 3akoH dJIEKTpOMarHUTHOW uHAYKuuu Dapanes.
Buxpesoe anektpuueckoe nosue. Toku Dyko.

OJIC mHAyKIMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuo Jlenua.

NunyktuBHOCTh. KarTymika HWHAYKTUBHOCTH B II€MH TOCTOSHHOTO TOKa.
SBnenue camonnaykuu. I1C caMOMHAYKIINH.

DHEeprus MarHuTHOTO TOJISl KATYIIIKHA C TOKOM.

DNEeKTPOMAarHUTHOE TOJIE.

TexHn4eckrue yCTpOWCTBA U TEXHOJOTMYECKUE IPOLECCHl: MHAYKIIMOHHAS
[€Yb, COJICHOU], 3alIUTa OT JICKTPU3ALMH TEJl IPU ABUKEHUH B MArHUTHOM I10JIE
3emu.

Hemoncmpayuu.

Hab6nronenue siBjeHUS 3JIEKTPOMAarHUTHOM WHTYKITUU.

HccnenoBanne 3aBucumoct IOJC MHAYKIMM OT CKOPOCTH HW3MEHEHHS
MAarHuTHOTO MOTOKa.



[IpaBuiio Jlenna.

[TaneHne MarauTa B alIOMUHUEBOH (METHON) TPyOeE.

SIBneHne caMOMHIYKIIUH.

HccnenoBanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTH WU3MEHEHUS
CUJIBbI TOKA B LEIH.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

HccnenoBanue sSBIEHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenne MHAYKIUY BUXPEBOIO MATHUTHOTO TTOJIS.

HccnenoBanue sIBICHUS CAMOUHAYKIIWH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Pa3znen 5. KoJsieOanust 1 BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apMonunyeckue konebaHusi. Kunemarnueckoe U JTUHAMHUYECKOE OMHUCAHUE.
DHepreTuuecKoe ONMUCAHUE (3aKOH COXPAaHEHUsI MEXaHUYeCKoW 3Hepruu). BeiBoa
JMHAMUYECKOT0 OMUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUUECKOTo U
KMHEMaTUYECKOTO OTTUCAHUSI.

Amruutyna U ¢asza kojnebanuil. CBA3b aMIUIUTYAbl KOJIEOAHUM HCXOJIHOMN
BEJTMYMHBI C aMITUTYIaMU KoJIeOaHUH €€ CKOPOCTH U YCKOPEHUSI.

[lepuon u yactora koneOGanuid. Ilepuon ManbiX CBOOOJHBIX KOJIeOAHMI
MaTeMaTH4ecKoro wastHuka. Ilepuos CBOOOAHBIX KOJEOAHUN MPYKUHHOTO
MasiTHUKA.

[Tonsitue o 3atyxatonux kKonebanusx. BeiHyx)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHas kpuBas. BiusHue 3aryxaHus Ha BHI PE30HAHCHOW KPHUBOM.
ABTOKOIEOaHUSI.

TexHuyeckne yCTpoMCTBAa U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIe MHCTPYMEHTHI, ceiicmorpad.

Jemoncmpayuu.

3amnuch K01e0aTeIbHOro ABMKEHUS.

HaOmroienre He3aBUCUMOCTHU TIeproa MaJIbIX KoJieOaHU Irpy3a Ha HUTH OT
aMILTATYIBI.

HccnenoBanne 3aTyxaromux KoiaeOaHuii U 3aBUCUMOCTH Tieproa CBOOOHBIX
KOJICOAHHI OT COPOTHBIICHHUS.

UccnenoBanne KojebaHWW Tpy3a Ha MacCHBHOM TIPY)KHUHE C IEJIBIO
dbopmMupoBaHUs MPEICTaBICHUN 00 UICATBHOM MOJIENH TIPY>KMHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUU NPU KOJICOaHUSIX Tpy3a Ha MPY>KUHE.

HccnenoBaHue BoIHYKIECHHBIX KOJICOAHUIH.

Hab6mronenne pe3oHanca.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.



W3mepenne mnepuona CBOOOHBIX KOJIEOAHMM HHUTSAHOTO W MIPYKHHHOTO
MasITHUKOB.

N3yyeHue 3aKOHOB JBMKEHUS TeJa B XOJ€ K0eOaHnl Ha yIIPYyTOM MO/BECE.

M3yyeHue ABUKEHUSA HUTAHOTO MasiTHUKA.

[TpeoOpa3oBanue FHEPTUM B IPYKUHHOM MASITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMIMX KOJIeOaHHIA.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. Inexkmpomaznummnule Kojiedanus.

KonebatenbHbiii KOHTYp. CBOOOJHBIE AIIEKTPOMAarHUTHBIE KoOJIOaHUS B
u7canbHOM KoJsiebaTenbHOM KOHType. Popmyna TomcoHa. CBs3p aMIUIMTYAbI
3apsa KOHAEHCAaTopa C aMIUIMTY0M CUJIbI TOKA B KOJIEOATEIBHOM KOHTYDE.

3aKOH COXpaHEHUs SHEPTUH B UACATBHOM KOJEOATEIbHOM KOHTYPE.

3aryxarommue 3JIEKTPOMATrHUTHBIE Kosie0aHusl. BrIHyX1€HHBIE
AJIEKTPOMarHUTHbIE KOJIeOaHusl.

[lepemeHHBII TOK. MOIIMHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHIJIBI TOKA W HANpsDKEHHS TMpU Pa3IMYHON (opMme
3aBUCUMOCTH MIEPEMEHHOIO TOKa OT BPEMEHHU.

CHHyCOMIAJIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHJEHCAaTop M KaTyIlKa
VWHIYKTUBHOCTH B LE€NM CHHYCOMJAIBHOIO IEPEMEHHOI0 TOKa. Pe30HaHC TOKOB.
Pe3onaHc HanpsKeHU.

WneansHbiid  Tpancopmatop. Ilpom3BoacTBo, mnepepadya W MOTpeOsICHHE
AIEKTPUYECKON IHEPTUU.

DKOJIOTUYECKHE PHUCKM IPU IPOU3BOACTBE AEKTposHepruu. Kymbprypa
VICITOJIB30BAHUS JIEKTPOIHEPTUU B IIOBCETHEBHOM KU3HU.

TexHUYeCcKUe yCTPOICTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUUYECKUI
3BOHOK, F€HEPATOP MEPEMEHHOI0 TOKA, TMHUH JIEKTpOINepeiay.

Jemoncmpayuu.

CBOOOIHBIE AIEKTPOMArHUTHBIE KOJICOAHUSI.

3aBUCUMOCTh 4acCTOThI CBOOOJHBIX KOJEOAHUI OT MHIYKTUBHOCTU U EMKOCTH
KOHTYpaA.

OcuumiorpaMMbl AJIEKTPOMAarHUTHBIX KOJIEOAHUIHA.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJICOaHUI.

Mopesnp 31eKTPOMAarHuTHOTO TeHEPaTopa.

BbIHyXI€HHbIE CUHYCOUIAIbHbIE KOJIEOaAHUSI.

Pe3uctop, KaTymika MHAYKTUBHOCTH W KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKaA.

Pe3oHaHC mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTYyIIKH
VWHIYKTUBHOCTH U KOHJIEHCATOPA.

Y CTpoicTBO U MPUHIIMI AEUCTBUS TpaHChopMaTopa.



Mopens TMHUYN IEKTPONEPENAUH.

Yuenuueckuii sxcnepumenm, nadopamopnsie padomul, npAKMUKYM.

Nzyuenue tparncopmaropa.

HccnenoBanre MEpEMEHHOTO TOKA 4Yepe3 IOCIEAOBATEIbHO COCIUHEHHBIC
KOHJICHCATOP, KaTYLIKY U PE3UCTOP.

HabGnrogenue 3;1eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIH NIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUNHbBIE 60JIHDbI.

MexaHnueckue BOJIHBI, YCJIOBUA UX pacnpocTpaHeHus. llomepeunsie wu
MPONOJbHBIE BOJHBL. llepuon, CKOpOCTh pacnpoCTpaHEHWs W JJIMHA BOJIHBIL.
CBoiicTBa MEXaHMYECKHUX BOJIH: OTpa)XCHHUE, MpeloMiieHue, HHTepdepeHuus u
nupakius.

3Byk. CxopocTb 3ByKa. ' poMKoCTh 3ByKa. Beicota ToHa. TeMOp 3ByKa.

[ITymoBO€ 3arpsi3HEHUE OKPYIKAIOIIEH CPEMBI.

DJEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3auMHas opreHTalys BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBoHCTBa  DJEKTPOMArHWTHBIX  BOJIH:  OTPaXK€HUE,  NPEIOMIICHHUE,
noJisipu3anys, uHTepdepeHus u qudpakius.

[IIxana 3J€KTPOMAarHUTHBIX BOJIH. [IprMeHEHUE 3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeneBUAcHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHuyeckue yCTpOMCTBA M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKAIbHBIC
WHCTPYMEHTHI, pajiap, paaIuonpuéMHUK, TEIIEBU30p, aHTeHHa, Tenedon, CBU-neup,
yIIbTPa3BYKOBasl JUArHOCTHUKA B TEXHUKE U MEIUIIMHE.

Hemoncmpauuu.

OO0pazoBaHue U pacpPOCTPAHEHUE MTOTIEPEUHBIX U MPOIOJIHHBIX BOJIH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTbD JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHU.

HabGnronenue orpakeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nnrepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

AKyCTHYECKHI1 pe30HaHC.

CBoiicTBa ylbTpa3ByKa U €ro NpUMEHEHHUE.

HabGntogenue cBsI3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOM KoJeOaHUM.

HccnenoBanne CBOWCTB DJIEKTPOMArHUTHBIX BOJIH: OTpa)kKeHue,
pesIoMJICHUE, MOJSIpU3aIs, TudpaKiys, HHTephepeHITHs.

Oo6napyxeHue nHGPaKpacHOTO U YIbTPAPHOIETOBOTO U3TyUEHHUH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.



N3ydyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3ydeHne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMONTMHEWHOE pacHpOCTPaHEHHE CBETA B OJHOPOIHOM cpene. Jlyd cBera.
To4eyHbIll HICTOYHUK CBETA.

OTtpakeHne cBera. 3aKOHbI OTpakeHusl cBeTa. [locTpoeHne n3o0pakeHui B
wiockoM 3epkane. Cepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOIIOTHBIN MMOKA3aTENb
npeiaomiieHusl. OTHOCUTENBHBIN MOKa3aTellb npesioMiieHus . [I0CTOSHCTBO 4acTOThI
CBETAa M COOTHOILICHWE [JIMH BOJIH MPU IMEPEXOAE MOHOXPOMATHYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

Xox nmyueit B mpusme. [ducnepcust cera. CiioxHbIA cocTaB O€lI0ro CBeTa.
LBer.

[lonHoe BHyTpeHHee oTpaxkeHue. IIpenenapHblil yroyl IOJIHOrO BHYTPEHHErO
OTPaKECHMUS.

ColOuparome U pacceuBaroliue JuH3bl. ToHkKas JuH3a. DOOKyCHOE
paccTOsIHUE M ONTHYECKass Cuia TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
pPaccTOsIHUS TOHKOM cepruyeckoil JMH3bl OT €€ F€OMETPUH U OTHOCHTEIHHOTO
MOKA3aTes MPETOMIICHUS.

@opmysia TOHKOW JIMH3BL. Y BEIMYECHUE, 1aBAEMOE JIMH30M.

Xon sy4a, MPOMEAIIETO JIMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuueckor ocu. IlocTpoeHne wu300paXeHU TOYKM W OTpe3Ka NpPsIMOM B
COOMpAIOIIUX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMAX.

Ontuueckue npudopsl. Paspemaromas cnoco6HocTh. a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenmnus cBera. KorepeHTHblE HCTOYHUKH.
YcnoBusi HaOMOIEHUS MaKCUMyMOB M MHUHMMYMOB B HWHTephEpEeHIIMOHHON
KapTUHE OT [JIByX KOTEPEHTHBIX HCTOYHUKOB. [IpuMepsl KIacCHYECKHUX
UHTEP()EPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakiuoHHas pemérka. YCIoOBUE HaOIIOCHUS
[NIABHBIX ~MaKCUMyMOB TIpM TAaJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

ITonsapuzanus csera.

TexHuueckue yCTpOWCTBA M TEXHOJOIMYECKUE IMPOLIECCHl: OYKH, JIyIIa,
nepuckon, Qoroanmapar, MUKPOCKOI, MPOEKIIMOHHBIA amnmapar, MPOCBETIICHUE
OTITUKH, BOJIOKOHHASI ONITHKA, TU(PPAKITMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanue npeioMIIeHUsI CBETA.

HaOnronenue noJiHoro BHyTPEHHETO OTpakeHusi. Mojienb CBETOBO/IA.

HUccnenoBanne Xoa CBETOBBIX IIYYKOB YEpe3 IIOCKOMAPaIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.

Moaenn MUKpPOCKOITA, TEJIECKOIIA.

Hab6mronenune naTepdepennm cBera.

HaOmronenue iBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenne nudppakiIMOHHON PEIETKH.

Habmronenne nuppakiimOHHOTO CIIEKTpa.

HaGnronenue nucnepcuu cBera.

HabGmronenue nonsipusanuu cBeTa.

[IpuMeHeHuE MONSIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO PAacCTOSIHUS OT BellecTBa (Ha
pUMEPE KUJTKUX JTHH3).

N3mepenrie PoKyCHOTO paCCTOSIHUS pacCEUBAIONTUX JIUH3.

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

[TonyueHnue n300pakeHusi B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TeIeCKOMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTep)EepeHIIny 1 OJISIpU3aIIN CBETA.

N3yueHne noyisipu3alvi CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne uaTepdepeHInN JIa3epHOTO U3IIYYCHUS Ha IBYX IIEIISIX.

HaOmronenue nucnepcum.

Hab6mronenue u uccnenoBanue AUQPPaKIuOHHOTO CIIEKTpA.

N3mepenune IrHbBI CBETOBOM BOJIHBI.

[Tonydyenue crnekTpa U3Iy4eHHUs] CBETOAMOMA MPU MOMOIIM AUPPAKIUOHHOM
PELIETKH.

Pa3znes 6. OcHOBBI cIeUAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.

['panuubl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [loctynarsl
CIEIUAIBHOW TEOPUU OTHOCUTEIHHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBasl. I[IpeoOpaszoBanusi  JlopeHria.
YcnoBue npuuuHHOCTH. OTHOCUTEIBHOCTH OJHOBPEMEHHOCTH. 3aMeJJICHUE
BPEMEHU U COKPAIICHUE JJIHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPrUed U UMITYJILCOM PEITUBUCTCKON YaCTULIbl. DHEPTU
MTOKOS.



TexHuyeckue yCTpOMCTBA M TEXHOJOTHYECKHUE MPONIECCH: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHII.

Y4eHN4eCKUi IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

OnpeneneHue UMIYyJIbca W DHEPIUM  PEISTUBUCTCKUX dYacTuil (1o
dboTorpadusiM TPEKOB 3apPSXKEHHBIX YACTUIl B MArHUTHOM TIOJIE).

Pasznea 7. KanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaiusm.

PaBHOBeCcHOE TEIIOBOE M3NIydeHHE (M3JIydeHHe aOCONIOTHO YEPHOrO Tena).
3akoH cMmemenuss Buna. ['unore3a [1nanka o kBaHTax.

@DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

®dotoaddext. Onbitel A. I'. CroneroBa. 3akonbl pororddexra. YpaBHEeHHE
OitamreitHa 11t potoaddexra. «KpacHas rpanuna» pororddexra.

JlaBnenue cBera (B UYAaCTHOCTH, [JIaBJIGHME CBETa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkawlryto moBepxHocTh). Ombitel I1. H.
JleOeneBa.

BosmHoBBIE cBOMCTBa yactul. BonHel ne bpoia. JlnnHa BosHb! e bpoins u
pa3Mepbl 00JacTH JIOKaIM3alUuu JABWXKYyIIelcsa dactuubl. KopmycKymnspHo-
BOJIHOBOM Jyanu3Mm. Judpakiius 31eKTpoHOB Ha KpUCTAIIIaX.

Crneunduka uzmepeHuii B Mukpomupe. COOTHOIIECHUSI HEONPEIeIEHHOCTEH
['eitzenbepra.

TexHuyecknue yCTpOMCTBA M TEXHOJOTMYECKHE TNPOLECCHI: CIIEKTPOMETD,
dboTosnemenT, (HOTONATYMK, TYHHEIBHBIM MHUKPOCKON, COJIHEUHas Oarapes,
CBETOIMO/.

Jemoncmpayuu.

®oTo3(PheKT HA YCTAaHOBKE C [IMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (PoTodddeKTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJIEHUS  IOJYNPOBOAHUKOB  OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

HccnenoBanne GpoTope3nucTopa.

N3mepenune nocrosiaHol [1manka Ha ocHOBE HcciieoBanus GoTodddexra.

HccnenoBanre 3aBUCUMOCTH CUJTBI TOKA YEPE3 CBETOAMO]T OT HAIIPSKEHUS.

Tema 2. @usuka amoma.

OnbITEl O KCCIEIOBAHHUIO CTpOeHUs atoMma. IlnaHerapHas Mojenb aToMma
Pezepdopna.

[Toctynater bopa. M3ny4yenue u nornonierre (pOTOHOB MPHU MEPEX0ie aToMa
C OJIHOTO YPOBHS dHEPTUU HA JPYTOil.



Bunpl cnexktpoB. CiekTp ypoOBHEW 3HEPTHH aTOMa BOAOPO/IA.

CrnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

TexHuyeckrue yCTpOMCTBA M TEXHOJOTMYECKHUE IPOLECCHI: CIEKTPaJIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBbIN KOMIIBIOTED.

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

Habnronenue JInHeHyaThIX CIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmukym.

HabGnrogenue TMHEHYaToro CuekTpa.

HccenmenoBanne CrieKTpa pa3peKEHHOTO aTOMapHOTO BOJAOPOAA U M3MEpPEHUE
nocTossHHOM Punbepra.

Tema 3. Duszuka amomMHO20 A0PA U INEMEHMAPHBIX YACUY,.

Hyxnonnast mogens sanpa [elizenOepra—MBanenko. 3apsa siapa. MaccoBoe
yucio sapa. M30Tonsl.

PanunoaktuBHOCTE. Aunbda-pacnaj. ONEKTPOHHBIA M TO3UTPOHHBINA Oera-
pacnan. I'amma-usiyyeHue.

3akOH paguOaKTUBHOTO pacnaja. PaanoakTUBHBIE H30TONBI B IPUPOJE.
CBoOMCTBa MOHM3HMPYIOUIETO M3IIyYeHHs. BiusHHE paguOaKTUBHOCTH HA KUBBIC
opranu3mMbl. EcrecTBeHHbII PoH n3inydenus. Jozumerpusi.

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

Anepubie peakuuu. [lenenue u cunres saep. SAnepueie peaktopsl. [Ipobiemsl
YOPaBIsieMOr0 TEPMOSIAEPHOTO CHUHTE3a. OJKOJOTHYECKUE acCleKThl pPa3BUTHUS
AJIEPHON DHEPIETUKH.

Mertonp! perucTpanyy U UCCIIETOBAHUS DIEMEHTAPHBIX YaCTHII.

OyHaaMEHTaJbHbIE B3aUMOJECUCTBUSA. bapuoOHBI, ME30HBI U JICNITOHBI.
[IpencraBnenne o CtanaapTHo Moaenu. KBapk-TirooHHAas MOAENb aApPOHOB.

®usuka 3a npeaenamu CrtaHgaptHo Mojenu. TéMHas marepus U TEMHas
DHEPIUsl.

EnuHcTBO PU3nueckoil KapTUHBI MUPA.

TexHn4ecKkre yCTpOUCTBA U TEXHOJIOTHYECKHUE MPOLIECCHI: JO3UMETP, KaMepa
Bunbcona, saepHbIi  peakTop, TEPMOSICPHBIN peakTop, aToMmHas OomoOa,
MarHUTHO-PE30HaHCHask TOMOrpadusi.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

HccnenoBanre TpeKOB 4acTHIL (TI0 TOTOBBIM (oTOrpadusim).

HccnenoBanre paguoakTUBHOTO (DOHA C MCTIOJIB30BAaHUEM JI03UMETPA.

N3yuyenue normnomieHus 6eTa-4acTuil aTFOMHUHUEM.

Pa3znen 8. DieMeHTBI ACTPOHOMUM U ACTPOPUIUKH.



Otanbl pa3BUTHS acTpoHOMUU. [IpuKiIanHOEe 1 MUPOBO33PEHUECKOE 3HAUCHUE
actpoHoMuu. [IpUMEHMMOCTh 3aKOHOB (U3UKHA IS OOBSICHEHHS TPUPOIBI
KOCMHUYECKUX O0BEKTOB.

Metonpl acTpoHOMUYECKHX HcchenoBaHuid. COBpPEMEHHBIE ONTUYECKUE
TEJIECKOTIbI, PAIUOTEIIECKOIIbI, BHEaTMOC(EpHast aCTPOHOMHUS.

Bun 3BEé3gHOoro HeOa. Co3Besnmus, spkue 3BE3NBI, IIAHETHI, MX BUIUMOE
JIBUKCHUE.

CosiHeuHas cucrema.

Counnne. ConHeuHasi akTUBHOCTb. McTounuk sHeprun CoHIa U 3BE3 .

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKHU. J[MarpamMmmMa «CeKTpaabHbIN KJIacc —
CBETUMOCTB». 3BE3/BI TJIABHOM ITIOCIEIOBATEIBHOCTH. 3aBHUCUMOCTh «Macca —
CBETUMOCTBY» ISl 3BE3]l TJIABHOM MOCJEAOBATEIBHOCTU. BHyTpeHHEe CTpoeHue
3BE31. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKIACHUU U 3BOOIMK CoJiHIA U
3BE3/. DTambl )KU3HU 3BE3.

Muneunsiii I[lyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHUA B
['anmaktuke. Tunel ranaktuk. Paguoranaktuky u kBa3zapbl. YEpHBIE IBIPHI B sApax
TraJIaKTHK.

Bcenennas. Pacmpenne Beenennoit. 3akon Xa00ua. Pazberanue rajgakTuk.
Teopust bonpiioro B3peiBa. PemkTOBOE M3ITyUeHHUE.

Macmtabnas ctpyktypa Beenennoid. MeraraiakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue naonrooenus.

Habmronenus 3BE3mHOr0 HeOa HEBOOPYKEHHBIM TJ1a30M C HCIIOJIB30BaHUEM
KOMITBIOTEPHBIX TIPUIIOKECHHUHN ISl OMPEICIICHHS TTOJIOKEHUSI HEOSCHBIX 00OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3ausd CeBEpHOIro MOJyIIapus WU SIPKUE
3BE3ILI.

HaGmronenuss B Tteneckon JlyHbI, TJIaHET, TYMaHHOCTEM U 3BE3THBIX
CKOILJICHUU.

Pu3nvecKuil MPaKTUKYM.

Cnioco0bl n3MepeHus: (U3NYECKUX BEIMYUH C UCIOIb30BAaHUEM aHAJIOTOBBIX
U [UGPOBBIX U3MEPUTENHHBIX MTPUOOPOB M KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM.
AOCOIIOTHBIC 1 OTHOCUTEIBHBIC TIOTPEITHOCTH U3MEPECHUH (PU3MYCCKUX BEIIMYHH.
O1ueHka rpaHul] HOTPEUTHOCTEN.

IIpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
bu3MYecKuX BEIUYMH, TPOBEpPKA NPEMJIOKEHHbIX TMIoTe3 (BbIOOp H3 pador,
OMMCAHHBIX B  TEMATHYECKUX  pazdenax «YUYEHUUYECKUUA  HKCICPHUMEHT,
nabopaTopHbIe pabOTHI, MPAKTHKYM).

O06o0mariiee NOBTOPEHUE.



O0o0uIeHne 1 cucTeMaTH3alus COJEp KaHUsl pa3leioB Kypca «MexaHukay,
«MonekymsipHas pu3nKa U TepMOIUHAMUKAY», «DIEKTpoauHamMuKa», «Konebanus
U BOJHBDY, «OCHOBBI CIELHAIBHON TEOPUU OTHOCHTEIBbHOCTH», «KBaHTOBas
busnKa», « IEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponb Qu3uku W acTpOHOMHM B DKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJIbHON M ATHUYECKOH c(epax AesITeTbHOCTH YeJOBEKa, POJb U MECTO (PU3UKHU
Y aCTPOHOMMH B COBPEMEHHOM HAy4YHOW KapTHHE MHUPA, 3HAUECHUE ONMMCATEIbHOM,
CHUCTEMATU3UPYIOIIEH, OOBSICHUTEIBHOW U  TMPOTHOCTHYECKON  (YHKIUI
busndeckoil Teopuu, poiib GU3NUECKON TEOpUU B POPMUPOBAHUM MPEACTABICHUM
0 (u3MUeCcKOoW KapTHUHE MHUpPA, MECTO (PU3UUYECKON KapTUHBI MHUpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABIEHUNA O IPUPOIE.

MexnpeaMeTHbie CBA3M.

Nzyuenne kypca ¢usuku yriyonénHoro ypoBHs B 11 kiacce
OCYILECTBIIIETCS C YYETOM COAEPIKATEIBHBIX MEXKIIPEAMETHBIX CBA3EH C Kypcamu
MaTe€MaTHUKH, ONOJIOTHUH, XUMUH, T€OTrpauu U TEXHOJIOTHUH.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C UZYUEHUEM MEM 0008 HAYUHO20
nO3HaHUuA: SBICHHUE, HAy4YHbId (DAKT, rumoresa, (pu3MYecKas BEIUUYMHA, 3aKOH,
Teopusi, HAOIIOACHHE, DKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTH U3MEPEHUM, H3MEPUTENbHbIE TPUOOPHI, UPPOBas 1adopaTopusl.

Mamemamuka: pelIeHUE CUCTEMBl YpaBHEHUWW. TpPUTOHOMETPHUUYECKHUE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXKAECTBO. BEKTOpPBI M MX NPOEKIMU HA OCH KOOPIAMHAT, CIIOKEHHUE BEKTOPOB.
[TpousBoaHbie 37eMeHTApHBIX GYyHKIUNA. [Ipu3Haku TOMOOUSI TPEYTOJBHHUKOB,
oTpejiesIeHHE TUIONIAIN TIIOCKUX PUTYp U 00bhEMa Tell.

Buonocus: >nektpuyeckue SBIEHUS B JKUBOW MpUpoOLE, KoJjieOaTelnbHbIE
JIBW)KCHUS B JKMBOW MPHUPOAE, OKOJOTHMYECKHME PHUCKUM IIpU NPOU3BOACTBE
JJIIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arpsi3HEHUE  OKPYKAIOUIEH  Cpenbl,
yJIbTPa3BYKOBass JUArHOCTUKA B MEJUILIMHE, ONTUYECKHUE SIBJICHUA B KUBOU
IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAIINYECKAs! CTPYKTypa TBEPIABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAIUIMYECKON pEIIETKH, CHEKTpaIbHBINA
aHaJIN3.

T'eocpaghusa: wmarHuTHble MOJIOCA 3€MIIM, 3QJI€KH MArHUTHBIX — PY/I,
dhoTochEMKa 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonozusn: TPUMEHEHHE IIOCTOSSHHBIX MAarHHUTOB, JJIEKTPOMAarHUTOB,
3NIeKTpoIBUTaTeNb SIKOOU, reHepaTtop MEepeMEHHOro TOKA, MHIYKIMOHHAs Ieyb,
JMHUN 3JIEKTponepeaad, 3JIEKTPOABUraTellb, pasap, paaiuoNpuEMHUK, TEIEBU30D,
anteHHa, Ttenedon, CBU-meub, ynbTpa3ByKOBas JUArHOCTUKA B TEXHHKE,



NPOEKLMOHHBIN amnmapaT, BOJOKOHHAs ONTHKA, COJMHEYHasi Oarapesi, CIyTHUKOBBIE
PUEMHMKH, SJIEPHAsA DJHEPTEeTHUKA U IKOJIOTUYECKUE aCIIEKThI €€ pa3BUTHS.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAINMYHOCTHBIE
PE3VJIBTATDI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHOCTHBIE pe3yJabTaTbhl OCBOCHMS YyuyeOHoOro mpeamera «Duzukay
JOJKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTalMi, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IIeCTBa, pacCUIUpEHHE >KHU3HEHHOTO
OIBITA U OMBITA ACATEIBHOCTU B IIPOLIECCE pealln3alid OCHOBHBIX HAIPABICHUN
BOCIIUTATENBHOU NESITENBHOCTH, B TOM YHCIIE B YACTH:

rPa’KIAHCKOI0 BOCIIMTAHMA:

e C(OpMUPOBAHHOCTh TIPaXJAHCKOW  MO3MLIMH  OOy4arollerocss  Kak
AKTUBHOTO M OTBETCTBEHHOI'O WJIEHA POCCUICKOTO OOIECTBA;

e IMPUHATHE TPAJAULUOHHBIX OOIIEYEIIOBEYECKUX TI'yMAHUCTUYECKUX U
JEMOKPATUYECKNX LIEHHOCTEN;

e TOTOBHOCTH BECTH COBMECTHYIO ACATEIBHOCTh B MHTEPECAX TPaKAAHCKOTO
o0miecTBa, yd4acTBOBaTb B CaMOYIpaBICHMM B 00pa3oBaTeIbHON
OpraHu3aluy;

e YMEHHME B3aUMOJEUCTBOBATbL C  COLMAJIbHBIMM  HHCTUTYTaMH B
COOTBETCTBHUHM C UX (PYHKUIUSIMHU U HA3HAYCHUEM;

e TOTOBHOCTb K TYMaHUTApPHOU U BOJIOHTEPCKOU NESTENBHOCTH.

NATPHOTHYECKOr0 BOCIIMTAHUSA:

e chOpMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
NaTPpUOTU3MA;

e IIECHHOCTHOE OTHOUIEHWE K TOCYAAapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCHICKUX YUYEHBIX B 00J1aCTU (PU3UKHU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

e c(hOpPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUUECKOTO MOBEICHUS;

e CIOCOOHOCTH OIEHMBATH CUTYAllMIO U MPUHUMATh OCO3HAHHBIE pELICHUS,
OPHUEHTHUPYSACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM
YUCIIE B JEATEIBHOCTH YYEHOTO;

e OCO3HAHHE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUMBOTO OyAyIIETO.

ICTETHYECKOI0 BOCIIMTAHMSA:

e DOCTETHMYECKOE OTHOIIEHHWE K MHPY, BKIKOYAs OCTETHUKY HAyYHOTO

TBOPYECTBA, MPUCYILETO (PU3NUECKON HAYKE.
TPYAOBOI'0 BOCIIUTAHMSA:



WHTEPEC K Pa3IudHbIM chepaM mpodecCHOHATEHON AESITEIbHOCTH, B TOM
YUCJI€ CBS3aHHBIM C (U3UKONM ¥ TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBIN BRIOOp Oymymiei mpodeccuu U peain30BhIBaTh COOCTBECHHBIC
KU3HEHHBIC TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa3oBaHWI0O W CamMOOOpa3OBaHUIO B
o0nacTu GU3HKU HA TPOTSHKEHUN BCEH KU3HH.

IKOJOINYECKOI'0 BOCIIMTAHUA

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIBTYpbI, OCO3HAHUE TJI0OAIBHOIO
XapaKTepa SKOJOTUYECKUX MPoOIieM;

IUIAaHUPOBAHUE M OCYIICCTBJICHHE ACHCTBUN B OKpyKalolled cpene Ha
OCHOBE 3HAHUS 1IeJIel YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

pacuIMpeHue ONbITa JNESITEIBHOCTH HKOJOTUYECKON HampaBJIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 0 (PU3HUKeE.

HEHHOCTH HAYYHOI'O IO3HAHMUA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UUECKON HAYKH;

OCO3HAaHWE UEHHOCTH HAy4YHOH JEeATEIbHOCTH, TOTOBHOCTH B IPOLIECCE
U3y4eHUs: (PU3MKU OCYIIECTBISATh MPOEKTHYID M HCCIEI0BATEIbCKYIO
JEATEIIbHOCTh MHANBUIYaIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJILHbIE yUeOHbIE JeiiCTBUSA
Bba3oBble Jjornueckue a1eiicTBUA:

CaMOCTOATENbHO  (pOopMyIUpOBaTh U aKTyaIM3UPOBaTh  MPoOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpPEAEHATh LENU AEATCIBbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTECPUU HX
JIOCTHXKCHUS,

BBISIBIIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PaACCMATPUBAEMBIX
(bU3NYECKUX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEMICHHS MPOOJIEMbI ¢ YIETOM aHATN3a UMEIONTUXCS
MaTE€pHUaJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JICSITEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pEe3yJIbTAaTOB LIEJISIM, OLICHUBATh PUCKU MTOCIIEICTBUN IESITEIbHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH PabOTy B YCJIOBHUSX peajbHOTO,
BUPTYAJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOICHCTBUS,

pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOJIEM.

Ba3oBrbIe ucciaenoBarebCKHe 1eHCTBUA.

BJIa/I€Th Hay4YHOH TEPMUHOJIOTHEH, KIIFOUEBBIMH MOHATUSMU U METOJaMHU
buznueckoil HayKu;



BJIAJETh HAaBBIKAMH  y4eOHO-MCCIICIOBATEIILCKON | MIPOEKTHOMU
NEATETLHOCTH B 00JacTH (PU3HMKH, CIIOCOOHOCTHIO W TOTOBHOCTHIO K
CaMOCTOSATEILHOMY TIOMCKY METOJOB perieHus 3a1ad  (pU3HIeCcKOoro
COZIEpKaHMsl, IPUMEHEHHIO Pa3JIMYHbIX METOJIOB IMO3HAHNS,

BJIAJICTh BUAAMHU JACATEIBHOCTH [0 TNOJYYEHUIO HOBOTO 3HAHMS, €r0
WHTEPIPETAUN, MPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3IMUHBIX YICOHBIX
CUTyalllsIX, B TOM YHCJIC TPU CO3JIaHUM YYEOHBIX MPOCKTOB B 00JIaCTH
bu3uKy;

BBISIBJISITh MPUYUHHO-CIICICTBEHHBIE CBSI3M W aKTyaJU3UpOBaTh 3ajadvy,
BBIIBUTaTh TUIIOTE3y €€ pElIeHUs, HaXOIUThb AaAPTyMEHThl A
JI0OKa3aTeIbCTBA CBOMX YTBEPXKIACHUMU, 3a7aBaTh MapamMeTpbl U KPUTCPUH
pelieHus;

aHaJU3UPOBAaTh IIOJYYEHHbIE B XOJI€ PEILICHHS 3a1aud pe3yJIbTaThl,
KPUTHYECKHU OLIEHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH UBMEHEHUE B
HOBBIX YCIIOBUSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa3oBaTEIbHOU
JEATEIIbHOCTH, B TOM YHKCJIC MIPU U3YyUYCHUU (PU3UKH;

JaBaTh OIIEHKY HOBBIM CUTYaIUsM, OIIEHUBATH IPUOOPETEHHBIN OIIBIT;
YMETh TMEPEHOCUTh 3HAaHHWS 1O (QU3UKE B TPAKTUYECKYIO OOJACTh
KU3ZHECATEIbHOCTH;

yMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX YUEOHBIX IPEAMETOB;

BBIJIBUTaTh HOBBIE UJIEH, MIPEJIaraTh OPUTMHAIIBHBIC MOJXO0/IbI U PELICHUS;
CTaBUTH MPOOJIEMBI U 33a/1a4H, JOMYCKAIOIINE aTbTEPHATUBHBIC PEIIICHUS.

Pabora c nndopmanueii:

BJIAJETh HABBIKAMH MOJYy4YEHUS HUHPOPMALMHU (PU3HUECKOrO COJAEPKAHMS
U3 HCTOYHUKOB Pa3HBbIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIATH IOUCK,
aHalln3, CHCTEMAaTU3allMi0 M HMHTEpPIpeTaluio MH(POPMalUU pa3INdHbIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh MHPOPMALIUH;

UCIIOJIb30BaTh CPEJACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJIOTU B  PEIICEHUH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/ad C COOJIoJeHNEM TpeOOBaHUI APTrOHOMUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, pecypcocOepeKeHusi, MpPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHON O€301aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COJEPKAHMSI B Pa3IMUHBIX (popMmaTax c
yu€TOM Ha3HayeHus: WHGOpPMalMU M IEJIEBOM ayAUTOPUU, BBHIOUpas
ONTUMAJIbHYIO (HOPMY IPEICTABICHUS U BU3YAIU3AIUH.

KoMMyHMKAaTHBHBIE YHMBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:



OCYIIECTBISATh OOIIEHHME Ha YypoKax (U3UKHM U BO BHEYPOUHOMH
NEeSATEIbHOCTH;

pacno3HaBaTh MPEANOCHUIKM KOH(QIMKTHBIX CUTyallud M CMAr4aTh
KOH(JIMKTHI;

pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOIO TOYKY 3PEHUS C MCIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

NOHMMAaTh W HWCHOJb30BaTh  MPEUMYyIIECTBA  KOMaHIHOM |
VHAMBUYaJIbHON pa0oThI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX ACUCTBUN C y4yETOM OOLIMX
MHTEPECOB U BO3MOKHOCTEHN KaXK/10TO YJI€Ha KOJUIEKTHBA,

NPUHUMATh eI COBMECTHOW JI€ATEbHOCTH, OPraHW30BBIBaTH U
KOOPJIMHUPOBAaTh JEUCTBUS MO €€ JOCTUKEHHUIO: COCTaBJATh IUIaH
JEHCTBUIM, pacpeaeNiaTh pojid ¢ y4€TOM MHEHUM Y4aCTHUKOB, 00CYX/I1aTh
pe3yJIbTaThl COBMECTHON padOTHI;

OLICHMBATh Kauye€CTBO CBOEr0 BKJIaJa M Ka)KJOTO yYaCTHMKAa KOMAHJbI B
o0l pe3ysbTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

npeajiaraTh HOBBIE IPOEKTHI, OLEHUBATh HUAEH C NO3UWLUUU HOBHU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYULIECTBJIATh MO3UTUBHOE CTPATErMYECKOE IIOBEJCHUE B PA3IMYHBIX
CUTyallUsIX,  MPOSIBISATH  TBOPYUECTBO W BOOOpakeHue,  ObITh
UHUINATUBHBIM.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO ~ OCYIIECTBIISATh  ITO3HABATEJIBHYIO  JCSTENBHOCTh B
o0nacTd (U3MKK W aCTPOHOMHUH, BBISBISATH NPOOJEMBbI, CTaBUTh U
dbopmynpoBaTh COOCTBEHHBIE 33/1a4H;

CaMOCTOSITETIbHO COCTAaBIIATH IJIaH PEUICHUS PACUETHBIX U KAYECTBEHHBIX
3a/lay, IJIaH BBITIOJHEHHUS MPaKTUYECKONW padOThl ¢ YYETOM HMEIOITUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTCHUH;

JlaBaTh OILICHKY HOBBIM CUTYaIIHIM;

pacuMpsTh  paMKd ~ y4eOHOro TMpeAMeTa Ha  OCHOBE  JIMYHBIX
MPEANOYTCHUM;

JienaTh OCO3HAHHBIM BBIOOpP, ApryMEHTHpPOBAThH €ro, OpaTh Ha ceb0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO JPYAMIIMH B 00JIaCTH
(Gu3MKHM, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTelIbHBIA M KyJIbTYPHBIN
YPOBEHb.

CﬂMOKOHTpOJIb, SMOIUOHAIbHBbINA HHTEJIEKT:



JIaBaTh OLIEHKY HOBBIM CHUTYAIMsIM, BHOCUTh KOPPEKTUBBI B I€STEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISAM;

BIAJCTh HABBIKAMH TIO3HABAaTEIbHOM pediaekcur Kak OCO3HAHHS
COBEPIIIAEMBIX JICCTBUI M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIHTATOB U
OCHOBaHMUI;

UCIIOJIB30BaTh TPHUEMBI pediekch IJisi OICHKA CUTyalluu, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO INMPUHUMATH PEIICHUS IO HX
CHUIKCHUIO;

MPUHUMATh MOTHBBI M apPryMEHTBl JPYyTUX IPU AHAIN3E PE3yJIbTATOB
JICATEIILHOCTH;

MPUHUMATH ce0sl, TOHUMAasi CBOM HEJOCTAaTKU U JIOCTOMHCTBA;

MPUHAMATh MOTHBBI M ApPryMEHTBHl JIPYTHX MpPU AaHAJIW3€ PE3YJIbTaTOB
JICATEIILHOCTH;

MpU3HAaBaTh CBOE MPABO U MPABO JAPYTHX HA OUIUOKH.

B mpomecce mOCTHKEHUS JIMYHOCTHBIX PE3YIbTAaTOB OCBOCHUS MPOTPAMMBI I10
dbuzuke U1 YpOBHS CpeaHero oOmero o0pa3oBaHus y OOydaroUIuxcs

COBEPIIEHCTBYETCS AMOLMOHAIIbHBIN UHTEIUIEKT, MIpEANOIararonuii
c(hOpMHUPOBAHHOCTH:
e CaMOCO3HAaHHUS,  BKJIIOYAIOLIETO  CIOCOOHOCTh  IMOHUMATh  CBOE

OYMOITMOHAJIEHOE COCTOSTHUE, BUICTh HAMPABICHUS PA3BUTHS COOCTBEHHOM
HIMOIIMOHANIEHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

cCaMOpETyJIMPOBaHUS, BKIIIOYAIOIIETO0 CAMOKOHTPOJIb, YMEHUE NMPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHUE, CIMOCOOHOCTh aJanTHUPOBATHCS K
OMOIMOHAJIEHBIM W3MEHEHUSIM W TIPOSBISATH THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBAILIUU, BKIIIOUAIOIICH CTPEMIICHUE K JOCTHIKEHUIO TEIH
U yCIieXy, ONTUMU3M, HHUITUATUBHOCTh, YMEHUE JE€HCTBOBATH, UCXOJIS U3
CBOHX BO3MOXKHOCTEH;

OMIIATUHW, BKJIIOYAIONIEH  CIIOCOOHOCTh IMOHMMATh  AMOIIMOHAILHOC
COCTOSIHUE JPYTMX, YYWUTHIBATH €ro IPU OCYIICCTBICHHH OOIICHHMS,
CIIOCOOHOCTh K COUYBCTBUIO M COTIEPEKUBAHUIO;

COIIMAJIbHBIX ~ HaBBIKOB, BKJIIOYAIONIUX CIIOCOOHOCTh  BBICTPAUBATh
OTHONIICHUS C APYTMMH JIIOJbMH, 3a00THUTHCS, TPOSBISITH HWHTEPEC H
paspemarh KOHMIUKTHI.

[TPEAMETHBIE PE3VJIbTATHBI



K xonny oOyuenuss B 10 knacce npeaMeTHbIe pe3ylbTaThl HA YriyOJIEHHOM
YPOBHE JIOJDKHBI OTpaxaTh CPOPMHUPOBAHHOCTD Y 00YJAIOITNXCS YMEHHIA:

MOHUMAaTh POJb (GU3UKA B  OKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
HKOJIOTUYECKOM, COIMAJIbHOM M JITHYECKOM cdepax NesTeTbHOCTH
4eJioBeKa, POJib U MECTO (M3UKU B COBPEMEHHOM HAay4yHOUN KapTUHE MUPA,
3HaYCHHE OIMUCATENbHON, CHUCTEeMATH3UPYIOMICH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW  (PYHKIUH  (HU3UYECKOM TEOPUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOAMHAMHUKHU, POJb (U3UUECKON TEOpHUH B
dbopMHUpPOBaHUU MTPEACTABICHUMN O (PU3UUECKON KapTHHE MUPA;

paznuyaTh YCJIOBUSL TPUMEHUMOCTH Mojeie (u3ndeckux Tel U
IPOLIECCOB (SIBJICHUI): WHEpIMaIbHAs CUCTEMA OTCUY€Ta, aOCOIIOTHO
TBEpIOE TEJO, MAaTepHUAIbHAs TOYKA, PAaBHOYCKOPEHHOE JBUKCHHE,
cBOOO/IHOE TMajJieHue, abCoNIOTHO yhopyras nedopmanus, abCONIOTHO
yrIpyroe u abCOMIOTHO HEYNPYToe CTOJIKHOBEHUS, MOJICINIU ra3a, KUIKOCTH
U TBEPAOrO (KPUCTAIIMYECKOT0) TeNa, UACAbHbIN ra3, TOUEUHbIN 3aps/l,
OJTHOPOJHOE DJIEKTPUYECKOE TI0JIE;

paznuyarh yCJIOBUSL (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTU (HUIUUECKUX
3aKOHOB, TTOHMUMAaTh BCEOONINI XxapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTH UCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHaJTU3UPOBaTh U OOBACHATH MEXAHUYECKHE TMPOIECChl W  SIBJICHUA,
WCIIOJIb3Ys. OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXaHUKH (OTHOCUTEIHHOCTh
MEXaHUYECKOTO ABUKEHUS, (HOPMYJIbl KHHEMATHKH PaBHOYCKOPEHHOTO
NBIDKEHUA, TpeoOpa3oBanusa [amumes 1jis CKOPOCTH M TEepeMeElIeHus,
3akOHbl HprOTOHA, npUHOMII OTHOCUTENbHOCTH [anmuies, 3akoH
BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPAHECHHSI UMITYJIbCA U MEXaHUYECKOUN
DHEPI'uM, CBsI3b PabOTHI CUJIBI C U3MEHEHHUEM MEXAaHUYECKOW SHEpPTruu,
yCIIOBUSI PAaBHOBECHS TBEPJAOTO Tejia), MPU OTOM  HUCIOJIB30BATh
MaTEMaTH4YECKOE BBIPAKECHUE 3aKOHOB, yKa3bIBaTh YCIOBHUS
MPUMEHUMOCTH (DU3NUYECKUX 3aKOHOB: MpeoOpazoBanuii ['anumnes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpAaHEHUS HMIYJbca U
MEXAHUYECKON SHEPruH, 3aKOHA BCEMUPHOIO TATOTEHUS;

aHAM3UPOBATh U OOBSICHATH TEIJIOBBIC MPOIECCHI U SIBJICHUS, UCTIONb3YS
ocHoBHble mojokeHus MKT wu 3akoHBI MoONEKyIsipHOW (UBUKUA W
TEPMOJUHAMHUKN (CBSI3b JIABJICHHMS] HWJCAIbHOTO Ta3a CcO CpeaHen
KUHETUYECKOU HSHEPIrUEN TEIJIOBOTO JBWKEHUS W KOHLEHTPALMEW €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpPbl BEIIECTBA CO CPEIHENM KHHETUYECKON
DHEPrUEN TEIJIOBOIO JBMKEHUS €r0 YacCTHUIl, CBA3b JIABJICHUS UICAIBHOTO
rasa ¢ KOHLEHTpalUWeW MOJEKYJ H €ro TeMIepaTypou, YpaBHECHHUE
MenneneeBa—KnaneipoHa, mepBbId 3aKOH TEPMOAMHAMHKH, 3aKOH



COXpaHEHUs] PHEPIUU B TEIUIOBBIX MPOILECCAX), MPU ITOM HCIIOIb30BAThH
MaTeMaTU4YeCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBUSA
IIPUMEHMMOCTH ypaBHeHUs MenaeneeBa—Kiranenpona,

aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUUECKUE SIBICHHS, HCIOJbB3YS
OCHOBHBIE IOJIO)KEHUSI U 3aKOHBI 3JIEKTPOAUHAMUKYU (3aKOH COXpaHEHUS
ANEKTPUYECKOTO 3apsaa, 3aKO0H Kymona, NOTEHIMAIBHOCTh
AIEKTPOCTATUYECKOTO TIOJIA, MNPUHLMII CYNEPIO3HLIHNN SIEKTPUUECKUX
IIOJIEH, NPU ATOM YKa3bIBas YCJIOBMS NpPUMEHUMMOCTH 3akoHa Kyiona, a
TaK)K€ IPAKTUYECKH BAXKHBIE COOTHOLIEHHWA: 3aKOHbI OMa g ydacTka
UenyM WU JJI1 3aMKHYTOM JJIEKTPUYECKOM Ienu, 3akoH J[xoyis—JIenna,
npasuia Kupxroda, 3akonsl @apazes A 31€KTpoIu3a);

ONMKCHIBATh (PUINYECKHUE TMPOLIECCHl U SIBICHUS, HCHOJb3Yys BEIUYUHBI:
IIEPEMEIICHHE, CKOPOCTh, YCKOPEHUE, UMITYJIBC TEJIA U CUCTEMBI TEIl, CUJIa,
MOMEHT CHWJIbI, JaBJECHUE, IIOTCHUWAJIbHAs DJHEPrus, KHUHETUYECKAs
DHEPrus, MEXaHWYecKas SHEprus, padoTa CUJIbl, LEHTPOCTPEMUTEIHHOE
YCKOpPEHHE, CWJIA TSDKECTH, CHJIa YIOPYTOCTH, CHJIAa TPEHHUs, MOIIHOCT,
JHEPrus B3aMMOJEHCTBUS Tena ¢ 3emMi€éil BOMM3M €€ IOBEPXHOCTH,
3HEeprus ynpyrod nedopmanuy MPYKUHBI, KOJIMYECTBO TEIUIOTHI,
aOcoyIOTHAsI TeMIieparypa Tena, paboTa B TEpMOJMHAMUKE, BHYTPEHHSSA
DHEPrus WACAIBHOIO OJHOATOMHOIO rasa, padoTa HAEaJIbHOrO Trasa,
OTHOCHUTENbHAS BIAXHOCTh Bo3ayxa, KIIJ waeanpHOrOo TEMIOBOTO
JBUTATEJIS; AIEKTPUUECKOE MOJIE, HAPSHKEHHOCTD 3JIEKTPUYECKOIO IMOJI,
HaIpsOKEHHOCTh  TIOJIST TOYEYHOI'O 3apsiia WM 3apsDKEHHOTo I1apa B
BaKyyM€ M B JMDJIEKTPUKE, NOTCHIMAI 3JIEKTPOCTATUYECKOTO MOJH,
pPa3HOCTh  MOTEHIMATOB, JJEKTPOABWKYIIas CHja, CwWia  TOKa,
HalpsHDKEHUE, MOIIHOCTh TOKa, »JJEKTpUYecKas EMKOCTh IJIOCKOTO
KOHJIEHCATOpa, CONPOTHBIICHHE YYacTKa LENU C MOCIEAOBATEIbHBIM H
napaJuieIbHbIM COCIMHEHUEM PE3UCTOPOB, SHEPTHSI AIEKTPUUECKOTO OIS
KOHJIEHCATOPa;

OOBSACHATb  OCOOCHHOCTH  MPOTEKaHUA  (PU3NYECKUX  SBJICHUM:
MEXaHUYECKOE [IB)KEHHE, TEIIOBOE JIB)KEHHME YacTHI] BEIleCTBa,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE NBIKeHUE, nuddy3us, ucrnapeHue,
KHUIIEHUE U KOHAEHCAlUs, IUIaBJICHUE U KPUCTAJUIM3alusl, HallPaBJIEHHOCTh
TEIJIoNepeaum, IEKTPU3aLUs Tell, SKBUIIOTEHIUATBHOCTh TOBEPXHOCTU
3apsYKEHHOTO TPOBOTHUKA;

IPOBOAUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJTHOM (PM3MUECKON BEIMUUHBI OT
IpyrOM C  HCHOJIb30BAHUEM  MPSAMBIX  M3MEPEHUH, NPU  OTOM
KOHCTPYMpPOBATh YCTaHOBKY, (PUKCHPOBATh pE3yJbTaThl MOJYyYEHHOU
3aBUCUMOCTH (PU3MYECKUX BEJIMYMH B BUAE TIpapUKOB C YYETOM



aOCOJIIOTHBIX MOIPEIIHOCTEN U3MEPEHUH, JENIAaTh BBIBOIBI IO pe3yJbTaTaM
UCCJIEI0BAHNUS;

IPOBOJUTH KOCBEHHBIE HM3MEPEHHUs (U3HUECKUX BEIHYUH, MPU ITOM
BbIOMpaTh ONTUMAJIBHBIA METOJ M3MEPEHUS, OLICHUBATh AOCOIIOTHBIE U
OTHOCHUTEJIbHBIE ITIOIPEIIHOCTH NPSIMBIX U KOCBEHHBIX U3MEPEHUI;
IPOBOJUTH OMNBITHI MO MPOBEPKE MPEIOKEHHON TMIIOTE3bI: MJIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIIM3UPOBATh
IIOJIyYCHHBIE PE3yNbTaThl U JElaTh BBIBOJ O CTaTyce IPEIIOKEHHON
TUIIOTE3B;

co0ro1aTh mpaBuiia 0€30MacHOro Tpyla IpU MPOBEAECHUHN HCCIIET0BaHUN
B paMKax Yy4YeOHOro OJKCIIEpUMEHTa, MpPaKTUKymMa M  y4eOHO-
MCCIIEOBATEIbCKOM M IPOEKTHOM JEATEIIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pemiaTh pacy€THbBIE 3aJa4yd C SBHO 33J@aHHOM M HEABHO 3aJIaHHOM
(u3MYEeCcKOl MOJENbI0: Ha OCHOBAHMM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (u3MUECKON MOJEIM, OTBeHaroumed TpeOOBaHUSIM 3a/auu,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJAThI
¢u3nyecKux TEOpUl MNpH UCHOJIb30BAHUM MAaTEMaTHYECKHMX METOAOB
peuieHus 3a1ad, MPOBOJANUTH pacyEThl HA OCHOBAHUM UMEIOIINXCS TaHHBIX,
aHANM3UPOBAaTh PE3yJNbTaTbl M KOPPEKTUPOBATH METOJbl PEIICHUS C
y4€TOM MOIYYEHHBIX PE3YyJIbTATOB;

pemath KayecTBEHHbIE 3a7aud, TpeOyrolue NPUMEHEHUs 3HaHWM U3
pa3HbIX pa3le’oB Kypca GU3MKH, a TaK)Ke UHTErpaluu 3HAaHUM U3 IPYrux
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAUBATH JIOTHYECKYIO
LEMOYKY PACCyKJIEHUI ¢ ONOPOIl HAa U3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (U3UYECKUE SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Il OOBSICHEHHS OCHOBHBIX
IPUHLIUIIOB PabOThl U3MEPUTENBHBIX NMPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLECCOB;

NPUBOAUTH TMPUMEPHI BKJIAJAa POCCUUCKUX M 3apyOEkKHBIX YUEHBIX-
(GU3MKOB B pa3BUTUE HAyKHU, B OOBSCHEHUE IPOIIECCOB OKPYKAIOLIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHaJIM3UPOBATh U OLIEHUBATh MOCIIEICTBUS OBITOBOM M MPOU3BOACTBEHHOMN
NeSATEIbHOCTH YEJOBEKa, CBS3aHHOM C (U3MUYECKUMHU NPOLECcCaMu, C
MO3UIIMHI IKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
IPUPOAOIIOIB30BAHUN, @ TAKKE PasyMHOM HCIIOIb30BAHUU JOCTHXKEHHM
HAyKd W TEXHOJOTMW JUIsl JajJbHEWIIEro pPa3BUTHS YEJIOBEYECKOrO
00I11eCTBa;



NPUMEHATH pa3jNyHble COCOO0Bl paboThl ¢ MH(pOpManuen (HU3HMUECKOro
COJEp)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, TIPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJOTMM JJI1 TIOMCKA, NepepabOTKU U TPEabsIBICHUS Y4YEOHOH H
HAy4YHO-MIOMYJISIPHON MH(OpMaLMU, CTPYKTYPUPOBAaHUS U MHTEPIIPETALUN
uHbOpMaIlMK, TOJNYYEHHONM U3 pa3IUYHbIX HCTOYHHMKOB, KPHUTHUYECKU
aHAIM3UpOBaTh  MOJy4aeMmMylro  HMH(pOpMalMiO W  OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCA 3HAHUM, TaK MU Ha OCHOBE
aHaJIn3a UCTOYHUKA MH(OpMaLUY;

IPOSIBIISATH OpraHU3alOHHBIE U NIO3HaBaTEJIbHbIE YMEHMUS
CaMOCTOSITENIFHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHWH B Ipolecce
BBITIOJTHEHHSI IPOCKTHBIX U yUeOHO-MCCIIE0BATENLCKUX padoT;

paboTaTh B TpyHIe C MCIOJIHEHHEM pa3IMYHbIX COIMAJIbHBIX pOJIEH,
IUTAHUPOBATh pabOTy I'PYyMIIbl, PAlMOHATIBHO PACTIPEACIATh AECATEIbHOCTD
B HECTaHJIAPTHBIX CUTYyallMsIX, aJIeKBAaTHO OIICHWBATh BKJIAJ KaXXJAOTO U3
YYaCTHUKOB TPYIIIHI B PEHICHHE PACCMATPUBAEMOM MTPOOIEMBI;

NPOSIBJISITH MOTUBALIMIO K OyAylied npohecCuOHaIbHOM AeATEIbHOCTH 10
CHELMATIBHOCTAM (PU3HKO-TEXHUUECKOTO IPOpUIIs.

K xoniy oOyuenuss B Il kaacce mnpeaMeTHbIC pPe3ysbTaThl Ha YIIIYyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

MOHUMATh POJIb  (PU3MKH B  OKOHOMHYECKOH, TEXHOJIOTHYCCKOM,
COLIMAJIbHON M 3TUYECKOU cdepax NeAaTeIbHOCTH YeIoBeKa, POjib U MECTO
(GU3MKKM B COBPEMEHHON HAyYHOW KapTHHE MHpaA, POJb ACTPOHOMHUHU B
NPaKTUYECKOM JIESITEIbHOCTM YeNOBE€Ka W JaJIbHEHIIeM Hay4dHO-
TEXHUYECKOM Pa3BUTHM, 3HAYEHHUE OIMCATEIbHOM, CUCTEMATU3UPYIOLIEH,
OOBSCHUTENTFHON M TMPOTHOCTUYECKON (GYHKIMK (PU3NYECKONW Teopuu —
ANEKTPOJUHAMUKH, CIELHATIBHOM TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOM
bu3uKky, poib (puzmyeckol Teopurn B (GOPMHUPOBAHUHU MPEACTABICHUI O
bu3nUecKoil KapTUHE MHUpPa, MeCTO (PU3MUECKOM KapTHUHBI MUpa B 00IEM
Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEACTABIECHUI O IPUPOE;
pa3iauuaTh YCJIOBUS NPUMEHHMOCTH Mojeiedl (u3nueckux Ten u
MPOLIECCOB  (SIBJICHMI): OJIHOPOJHOE DIIEKTPUUECKOE M  OJIHOPOJHOE
MarHuTHOE TOJIs, TApMOHUYECKUE KOJIeOaHUsl, MAaTEMaTUYECKUN MasiTHUK,
WJICAJIbHBIN TPYXUHHBIM MasTHUK, TAPMOHUYECKUE BOJIHBI, UICAIbHBIN
KoJIe0aTeNbHbBIN KOHTYp, TOHKas JIMH3a, MOJIeICH aToMa, aTOMHOTO si7jpa U
KBaHTOBOM MOJIC/IM CBETA;

paznuyaTth ycioBHs (TpaHUlbl, 00JIaCTM) MPUMEHHUMOCTH (PUIUYECKHUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (QyHIaMEHTaJIbHbIX 3aKOHOB U
OrpaHUYEHHOCTh UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;



aHAJTU3UPOBATh U OOBSICHATH AJIEKTPOMATHUTHBIE MPOLECCHl U SBJICHUS,
UCIIOJB3YSd OCHOBHBIE TIOJOKEHUSI M 3aKOHBI JJICKTPOJAMHAMUKH U
CHEUUATIBHOW  TEOPUM  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro 3apsaa, cwia Awmmepa, cwia JlopeHua, 3akoH
ANEKTPOMAarHUTHOM  WHAYKUMHM, TnpaBwio Jlenma, cBsa3p  OJIC
CAMOMHIYKIIMM B D3JIEMEHTE OJJIEKTPUYECKOM IIeMU CO CKOPOCTHIO
W3MEHEHHUSI  CHJIBl  TOKa,  TOCTyJaThl  CHEIUAIbHOM  TEOpUU
OTHOCUTEIBHOCTH DUHIITEWHA);

aHAIM3UPOBATh U OOBSICHATH KBAHTOBBIE MPOIIECCHI U SBJICHUS, UCTIONIb3YS
MOJIOKEHUSI ~ KBaHTOBOM  (u3uku  (ypaBHeHHMEe  OWHINTEHHA IS
doToapdexra, mnepBpli U BTOpOM mocTynarsl bopa, mnpuHOUI
COOTHOILIEHHsI HeomnpenenéHHocTel [elizenOepra, 3aKOHBI COXpaHEHUs
3apsiIOBOTO M MACCOBOTO YKCEN W DHEPTUM B SJIEPHBIX PEAKIUAX, 3aKOH
PaJIMOAKTUBHOTO pacmaia);

OMUCHIBATh (PU3NUECKUE TPOIECCHl M SBICHUS, HUCHOJb3Yysl BEIUYUHBI:
HaMpPsHKEHHOCTH AJIEKTPUYECKOTO MOJIsA, MOTEHIMAN YJIEKTPOCTaTUUECKOTO
MoJIsi, Pa3HOCTh IMOTEHIUAJIOB, DJICKTPOJBIDKYIAS CHUJIA, WHIYKIUS
MAarHuTHOTO TMOJSl, MAarHUTHBIM MOTOK, cwia AMIEpa, WHIYKTHBHOCTb,
ANEKTPOABUKYIAS CUJIa CAMOMHIYKUIHWH, SHEPrUs MArHUTHOTO TMOJIS
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA HUMIMYJbC, IOJHAs DSHEPrus,
DHEPrusi MOKOSI CBOOOJHOW YaCTHIbI, SHEPrus W UMIYJIbC (POTOHA,
MacCOBO€ UHMCIIO U 3apAJl AlIpa, SHEPTHUSI CBA3U Spa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHWUA  (PUBNYECKUX  SBJICHUM:
AJIEKTPOMArHUTHAS UHYKIIMS, CAMOWHIYKITUS, PE30HAHC, HHTep(epeHIIus
BOJH, Audpakius, JUCIIEpCUs, TMOJHOE BHYTPEHHEE OTpa)xeHue,
dboroanektpuueckuii 3¢dext (dhororddexrt), anpda- u Oera-pacmaabl
anep, raMMa-uslydeHue sjep, (pu3nyeckue MPUHIUIBI CIEKTPATBLHOTO
aHanu3a u padoThI Ja3epa;

OMPENENATh HAMPaBJICHUE HMHAYKIMM MAarHUTHOTO TOJISI MPOBOJHHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JlopeHnna;

CTPOUTH U300paKeHUE, CO3JaBaEMOE IJIOCKUM 3€PKajioM, TOHKOM JIMH30M,
U PacCUUTHIBATH €r0 XapaKTEPUCTUKH;

MPUMEHSITH OCHOBOIIOJIATalolIMe ACTPOHOMUYECKUE TOHATHUSI, TEOPUU U
3aKOHBI JJI1 aHajiu3a ¢ OOBSACHEHHS  (U3UYECKUX  IPOIECCOB,
MPOUCXOAAIINX B 3BE3AaX, B 3BE3AHBIX CUCTEMAX, B MEKTaJaKTUUYECKOU
cpeje; ABMKEHUS HEOCCHBIX Tel, IBOIONNH 3BE3/] U BeelleHHOIM;
MPOBOJUTH HCCIICIOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEJIMYUH C
UCIIOJb30BAaHUEM TMPSMBIX HW3MEPEHUW, MPU 3STOM KOHCTPYHUPOBATh
YCTaHOBKY, (UKCUpOBaTh pe3yJdbTaThl MOJIYYEHHON  3aBUCHMOCTH



¢usznyeckux BEMMYUMH B BHIE TIpapukoB C YYETOM aOCOITIOTHBIX
NOTPEIIHOCTe  M3MEPEHHUH, JelaTh  BBIBOJABI 1O  pe3yjibTaTaM
UCCIIEIOBAHMS,

MPOBOJUTH KOCBEHHbIE M3MEpPEHHUs (U3MYECKUX BEIUYHUH, MPU STOM
BBIOMpPATh ONTHUMAJIbHBIA METOJl U3MEPEHUs, OLIEHUBATh A0COJIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
IPOBOJUTDH OMBITHI IO MPOBEPKE MPEITI0KEHHON THIIOTE3bI: TUIAHUPOBATh
HKCIIEPUMEHT, COOUPATh AKCIIEPUMEHTAIILHYIO YCTAHOBKY, aHAIU3UPOBATh
MOJIyYeHHBIE PE3yNbTaThl U J€laTh BBIBOJ O CTaTyce MPEIOKEHHOM
TUIOTE3bI;

OTKCHIBaTh METO/BI TIOTYUYCHHUS HAYYHBIX aCTPOHOMHUYECKHUX 3HAHUMH;
coOJiro1aTh paBuiia OE30MaCHOTO TpyJa MPU MPOBEACHUU UCCIICIOBAHUI
B paMKax ydeOHOro »HKCIHEpUMEHTa, IMpakTUKymMa U  ydeOHo-
UCCIIEIOBATENIbCKOM M IPOEKTHOM JI€ATEIbHOCTH C HCIIOJIb30BAHUEM
U3MEPUTEIIbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

peuiate pacy€THbIC 3aJadyd C SBHO 3aJaHHOW M HESBHO 3aJaHHOU
(Gu3MYeCcKOl MOJENbl0: HAa OCHOBAaHMM aHajiu3a YCJIOBHUS BBIOMpATH
¢uznyeckue MOJENH, OTBEYarolue TpeOOBaHUIM 3a/ladyd, NPUMEHATH
(GopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJaThl (PU3NUECKUX TEOpUH
OpU  WCIONB30BAHMM MAaTEMATUYECKUX METOJOB PpEUICHHS  3ajad,
POBOANUTH PAcu€Thl HA OCHOBAHMHM MMEIOIINXCS TAHHBIX, aHAJTM3UPOBAThH
pe3yNbTaThl U KOPPEKTUPOBATH METObI PEIICHUS C YUETOM MOJTYyYEHHBIX
pE3yJIbTaTOB;

pemath KayecTBEHHbIE 3a7aud, TpeOyrolue NPUMEHEHHUs 3HaHWM u3
pa3HBIX pa3neioB Kypca GU3MKH, a TAK)Ke WHTETPAlliU 3HAHUHN U3 APYTUX
IPEIMETOB eCTECTBEHHO-HAYYHOTO IMKJA: BBICTPAMBATh JIOTHYECKYIO
LENOYKY pacCyKJIEHUI ¢ OOPOi Ha U3YUYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBIICHUS;

UCTIONB30BaTh TEOPETUYECKHWE 3HAHUS 71 OOBSICHEHHS OCHOBHBIX
MPUHIUATIOB PabOTHl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOIIECCOB;

OPUBOJUTH TMPUMEPHl BKIAZa POCCHUMCKUX W 3apyOeKHBIX YUYEHBIX-
(GU3MKOB B pa3BUTHE HAyKU, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOIIETO
MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHH;

aHAJIM3UPOBATh M OIICHUBATH MOCIEICTBUS OBITOBOM M TIPOU3BOACTBEHHON
JIESITEIbBHOCTH YeJIOBEKa, CBA3aHHOM C (PU3MYECKHMMH IpOLiecCaMu, C
MO3UINI 3KOJOTHYECKON O€30MacHOCTH, MPEACTABICHUIN O pallMOHAILHOM
IPUPOJIOTIOIB30BAaHUH, a TAK)KE Pa3yMHOM HCIOJB30BaHUU JOCTHXKEHUN



HAyKH M TEXHOJOTMH JUIs JaJbHEUIIEr0 pa3BUTHUA YEIOBEYECKOTO
00I11eCTBa;

NPUMEHATH pa3jMyHble CIOCOOBI paboThl ¢ MH(pOpManuen (HU3HMUECKOTro
COJEp)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HMH(POPMAIIMOHHBIX
TEXHOJIOTMM, IPU 3TOM MCHOJIb30BaTh COBPEMEHHbBIE MH()OPMAIIMOHHBIE
TEXHOJOTHH JJi1 TIOMCKA, MepepabOTKU U TPEAbSIBICHUA Y4YeOHOU u
HAYYHO-TIOMYJISIPHON HH(OpMaIMK, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUN
uHpOpMaIlMY, MOJYYEHHOM M3 pa3IMYHbIX MCTOYHHUKOB, KPUTHUECKU
aHAJIM3UpOBaTh  MOJy4aeMykr  HH(OpMalMiO M OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJIM3a UICTOYHUKA HHPOpPMaLIUK;

MPOSIBIISATH OpraHHU3aIMOHHBIC " NO3HaBaTeNbHbIC YMEHHUS
CaMOCTOSITEILHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHUM B Ipoliecce
BBITNIOJTHEHMSI IPOEKTHBIX U yU4EOHO-UCCIEI0BATENLCKUX paboT;

paboTaTh B TpyHNe C HCIOJIHCHHEM pPa3JIMYHbIX COIMAIBHBIX POJEH,
IUIAaHUPOBATH PadOTy IPYIIIbI, PALIMOHATIBHO PACHPENEATh AeSTENbHOCTD
B HECTaHIAPTHBIX CUTYyallMsIX, aJIeKBAaTHO OIICHWBATh BKJIAJ] KaXXJOTO U3
YYaCTHUKOB TPYIIIBI B pEUICHHE pacCMaTPpUBAEMOM MTPOOIIEMBI;

IPOSIBISATH MOTUBALUIO K Oyaymien npodhecCUuOHAIBbHON AESITEIbHOCTU 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODHIIA.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounvecTBO yacoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsl
Paznen 1. HAYUHBIA METO/I IO3HAHUS ITPUPO/IbI
. bubnuorexa [JOK
11 HayHBIi METOA MOSHAHMNS MPHPOLEL 0 https://m.edsoo.ru/f16b68d7
Htoro no pazneny 6
Pa3znen 2. MEXAHUKA
bu6mmoreka [JOK
21 Kunewaritka 10 1 https://m.edsoo.ru/f16b68d7
bu6nmoreka [JOK
22 Hurammica 10 https://m.edsoo.ru/f16b68d7
N bubmuoreka [JOK
23 Cratika TaEporo Tena > 1 https://m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
2.4 3aKOHbBI COXPAHEHHUSI B MEXAHUKE 10 1 https://m.edsoo.ru/fL6b68d7
Hroro 1o pasneny 35
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUNHAMUKA
. bubnuorexa [JOK
3.1 OCHOBBI MOJIEKYIIPHOKUHETUYECKON TEOPUHN 15 1 https:/m.edsoo.ru/fL6b68d7
bu6mmorekxa [IOK
3.2 Tepmoaunamuka. TennoBble MalIMHBI 20 1 https://m.edsoo.ru/fL6b68d7
3.3 ArperartHbie cOCTOsSIHUS BetmecTBa. Ma3oBbie 14 1 bu6mmoreka [IOK



https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7

MEePEXObI https://m.edsoo0.ru/f16b68d7
Wroro no pazueny 49
Pasznen 4. JIEKTPOAUHAMUKA
bu6mmoreka [IOK
41 Dmexrpirieckoe moe 24 ! https://m.edso0.ru/f16068d7
. . bubmmoreka [JOK
4.2 IToCTOSIHHBIN IEKTPUUYECKUIN TOK 24 1 httos://m.edsoo.ru/fL6b6847
bu6mmoreka [IOK
43 Toxit B pasmiTHbIx cpesiax 0 https://m.edsoo0.ru/f16b68d7
Hroro no pazgeny 94
Paznen 5. DUBHUYECKHUIN MPAKTUKYM
. bubnuotexa [JOK
>l (PusHueCKuit npakTHkyM 16 16 hitps://m.eds00.ru/f16068d7
Hroro mo pazueny 16
bu6nmoreka [JOK
P 1
CICPEHOE BpeNA 0 https://m.eds00.ru/f16b68d7
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 8 16



https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHuUe pa3aesioB U TeM nudpoBbIe
Ne n/m P Konrpoabnbsie IIpakTuueckue (witcpp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchbl
Paznen 1. JIEKTPOJAUHAMUKA
bu6mmoreka [IOK
11 Marmutioe rone 14 https://m.edsoo.ru/39859ef1
bu6mmoreka [IOK
12 DJICKTPOMATHHTHAS YK 13 1 https://m.edso0.ru/39859ef1
Htoro no pazneny 27
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
bu6mmoreka [JOK
21 Mexareckue koebaris 10 https://m.eds00.ru/39859¢f1
bu6mmoreka [JOK
2.2 ONEeKTpOMarHUTHbHIE KOJIEOAHUS 15 https://m.edsoo.ru/39859¢f1
53 MexaHnyeckne U 3JEKTPOMarHUTHbBIE 10 1 bubnunoreka [JOK
' BOJIHBI https://m.eds00.ru/39859ef1
bubmuorexa [JOK
24 Onrika 25 1 https://m.edso00.ru/39859ef1
Hroro no pazneny 60
Pasznen 3. OCHOBBI CHEIITMAJIBHOM TEOPUHA OTHOCUTEJBHOCTH
bubmuorexa [JOK
31 Octoser CTO > 1 https://m.edso00.ru/39859¢ef1
Hroro no pazneny 5



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
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Paszgen 4. KBAHTOBAS ®PU3UKA

4.1 KoprnyckynapHo-BOJIHOBOH AyaIn3M 15 bubmorera [JOK
' PHYCKYIAp y https://m.eds00.ru/39859f1
bubmuoreka [JOK
4.2 (6))
Hsuka atoma > https://m.eds00.ru/39859f1
43 ®u3nKa aTOMHOTO SIpa U AIEMEHTapHbBIX 5 bubnmoreka [JOK
' YaCTHII https://m.eds00.ru/39859ef1
Htoro no paznemny 25

Paznen 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

bubmuoreka [JOK
5.1 DJeMEeHTHl aCTPOHOMUU M aCTPOPHU3INKH 12 https://m.edsoo.ru/39859f1
Htoro no paznemny 12
Paznen 6. PUBSHUYECKHUM TIPAKTUKYM
. bubmuorexa [JOK
61 DUSHIECKHH MpaKTHIyYM 16 16 https://m.eds00.ru/39859¢f1
Hroro mo pazueny 16
Paznen 7. OBOBIIAIOHIEE TIOBTOPEHUE
Cucremarusanus 1 00001eHne
71 MPEIMETHOTO CO/IEP KAHUS U OTIbITa 15 bubnuorexa [IOK
' NeATEeTLHOCTH, MPUOOPETEHHOTO TTPH https://m.edso00.ru/39859ef1
u3ydeHuu kypea ¢pusuku 10 — 11 kmaccos
Hroro no pazgeny 15
bu6mmorexa [IOK
PesepsHOE Bpems 10 https://m.edsoo.ru/39859f1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170 16



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




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne JlaTa nudpoBbie
Tema ypoka Kourpoabnbie IIpakTnueckue p
n/n Bceero u3ydyeHusi oOpasoBaTejibHbIE
padoTshI padoThI
pecypchl
duszuka — aMeHTaJlbHas HayKa O
1 Pynn K 1 https://m.edso00.ru/9bf5c621
pupoje
HayuHb1if MeTO/1 TO3HAHUS ¥ METO/IbI
2 I A H“ 1 https://m.eds00.ru/25666972
UcCleoBaHus (PU3NUECKUX SIBICHUI
DKCIIEPUMEHT U TEOPHS B MPOIIECCE
3 no3HaHus mpupoel. Habmonenue u 1 https://m.edsoo.ru/3de1d26f
AKCIIEPUMEHT B (hU3HKE
Cnioco06s1 n3mMepeHus: Gu3nIecKux
4 P ¢ 1 https://m.edsoo.ru/3a6cb4a3
BCIIMYUH
AOCOmI0OTHAs U OTHOCUTEIbHAS
5 HOTPEIIHOCTH U3MEpEeHUH pruznueckux 1 https://m.edsoo.ru/a2b15721
BEJTMYUH
MopnenupoBanue B ¢pusuke. Ponb u
MecTO (pU3HKHU B (POPMUPOBAHUHI
6 b . bop N p 1 https://m.edsoo.ru/3b9eb2cc
COBPEMEHHOU Hay4YHOU KapTUHBI MHPA,
B [IPAKTUUYECKOU JEATEIbHOCTH JIIOIeN
Mexanundeckoe aBmkeHne. CucreMma
otcyeTa. OTHOCUTENIBHOCTh
7 1 https://m.edso00.ru/b1857981
MEXaHHUYECKOTO ABIKeHus. [Ipsamas u
oOpaTHas 3a/1a4ll MEXaHUKHU
8 Pannyc-BekTop MaTepuaibHON TOYKH, 1 https://m.eds00.ru/44f38e63



https://m.edsoo.ru/9bf5c621
https://m.edsoo.ru/25666972
https://m.edsoo.ru/3de1d26f
https://m.edsoo.ru/3a6cb4a3
https://m.edsoo.ru/a2b15721
https://m.edsoo.ru/3b9eb2cc
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€TI0 MMPOCKIMU HA OCHU KOOpAMWHAT.

Tpaektopus. [lepememenne. CKOpocTb.

Hx IMPOCKIMH Ha OCU KOOpAHWHAT

PaBHOMEpHOE ITPAMOJIMHEWHOE
nBkenue. ['papuueckoe onucanue
PaBHOMEPHOTO MPSIMOJIMHEHHOTO
JBYDKEHUS

https://m.edsoo.ru/9c7af19c

10

11

12

CrnosxeHue nepeMelieHnii U CKOPOCTEH.
Pewenne 3anau

HepaBHoMepHOE 1BH>KEHUE.
MrHOBeHHas1 CKOPOCTh. Y CKOPEHHUE.
[IpsiMonuHeitHOE TBUKEHUE C
MOCTOSIHHBIM YCKOPEHUEM

I'paduueckoe onucanue

pr[MOJ'IHHCfIHOl"O JABHKXCHHA C
MMOCTOSAHHBIM YCKOPCHHUEM

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

https://m.edsoo.ru/a8ce4fdf

https://m.edsoo.ru/f924dcc8

13

CBobosiHOE MajieHne. Y cKopeHue
CBOOOJIHOTO Ma/IeHusl. 3aBUCUMOCTh
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS OT
BpPEMEHU U UX rpaduKu

https://m.edsoo.ru/fa29e9cf

14

JBmxeHue Tena, OpOIIEHHOTO MO/
YIJIOM K TOPU30HTY

https://m.edso00.ru/9a2d3298

15

KpuBonuneiinoe asuxenue. JBrmxenue
110 OKPY>KHOCTH. YTJIOBasi U JUHEWHAsS
ckopocts. [lepron u vacrora.
[leHTpOoCcTpeMUTENHEHOE U TIOTHOE
YCKOpEHHE

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

16

KonTtponbHas pabota o teme

https://m.edsoo.ru/ee9d274a



https://m.edsoo.ru/9c7af19c
https://m.edsoo.ru/56b218f1
https://m.edsoo.ru/a8ce4fdf
https://m.edsoo.ru/f924dcc8
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"Kuuemaruka"

17

18

19

[TepBbrIif 3akoH HproTOHA.
HNuepuunanbHble CUCTEMBI OTCYETA.
[Ipunnun otHOCcUTENnbHOCTH ["anumnes.
HeunepunanbHble CUCTEMBI OTCYETA

Cuna. PaBHOz€MCTBYIOIIAs cUila.
Bropoii 3akon Hetotona. Macca

Bzaumopeiictue ten. Tperuitl 3aKoH
HproToHna

https://m.edsoo.ru/cfe1583c

https://m.edso00.ru/9e291363

https://m.edsoo.ru/efe4112e

20

[IpuHnun cynepnosunuu cui. Pemenne
3a7]a4 Ha TPUMEHEHUE 3aKOHOB
Hrrotona

https://m.edsoo0.ru/1f52449f

21

22

3aKOH BCEMUPHOIO TATOTEHUS.
OKBUBaJIEHTHOCTh I'PaBUTALIMOHHON U
WHEPTHOU MaccChl

CuJia TSHKECTH B YCKOPEHUE
C¢BOOOIHOTO MMaIEHUS

https://m.edsoo.ru/f4clech8

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

23

JIBukeHre HeOECHBIX Te U UX
HCKYCCTBEHHBIX CITyTHHKOB. [lepBas
KOCMHUYECKasi CKOPOCTb. 3aKOHBI
Kennepa

https://m.edsoo.ru/c3787bce

24

25

26

Cuna ynpyroctu. 3akoH ['yka. Bec tena

Cuna tpenus. [Ipupona u BUIbI cun
TpeHusl. [[BUKEeHNE B )KUAKOCTHU U Ta3e ¢
Y4ETOM CHUJIbI COTIPOTHUBIICHUS CPEJIBI

Hasnenue. I'uapocrarnueckoe
nasnenue. Cuna Apxumena

https://m.edsoo.ru/75f2fcof

https://m.edso0.ru/1251686e

https://m.edsoo.ru/cc6cd69f

27

AOCOJIFOTHO TBEPJIOE TEIIO.

https://m.eds00.ru/39816e56



https://m.edsoo.ru/cfe1583c
https://m.edsoo.ru/9e291363
https://m.edsoo.ru/efe4112e
https://m.edsoo.ru/1f52449f
https://m.edsoo.ru/f4c1ecb8
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HOCTyHaTCJIBHOC " BpallaTCIIbHOC
JABVXKCHUE TBEPAOTO TCIIa

28

29

30

MOMEHT CHJIBI OTHOCHTEIBHO OCH
BpaieHus. [1neqo cuiibl

Ciio)keHue cuJil, IPUIOKEHHBIX K
TBepAoMy Teny. LleHTp TsxecTu Tena.
VYcnoBust paBHOBECHS TBEPIOTO TEJA.
Bunael paBHOBeCHS

Pemenue 3amau

https://m.edso0.ru/363b5721

https://m.edsoo.ru/31fcdd2c

https://m.edsoo.ru/d59f5579

31

32

33

34

KonTtponpsHas pabora o Teme
"Tunamuka. CTaTuka TBep0TO Tena"

I/IMHy.TIBC MaTepHaHbHOﬁ TOYKH,
CUCTCMbI MAaTCPHUAJIbHBIX TOYCK. HeHTp
MacC CUCTEMbI MaTCPUAJIbHBIX TOYCK.
TeopeMa 0 IBMKCHHHU LICHTpA MacCC

I/IMHYJ'IBC CHJIbI U U3SMCHCHUC UMITYJIECa
Tena. 3aKoH COXPAaHCHUS UMITYJIbCA.
PeaktuBHOE nBHKEHHE

MoMeHT nMItysbca MaTepUAIBHON
To4ku. [Ipencrasienue o coxpaneHuu
MOMEHTA UMITYJIbCA B LICHTPAJIbHBIX
MOJIAX

https://m.edsoo.ru/f3818b83

https://m.eds00.ru/99859985

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

https://m.edsoo.ru/f6195a12

35

Pemenue 3agau

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

36

37

PaGota cuiibl Ha MaoM U Ha KOHEYHOM
nepemernieHnu. ['papuueckoe
npeJcTaBieHne paboThl CUIIBI.
MoITHOCTh CHIIBI

Kunernueckas sneprus. Teopema o6

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

https://m.eds00.ru/18311468



https://m.edsoo.ru/363b5721
https://m.edsoo.ru/31fcdd2c
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W3MEHCHHU KHHETHYECKOM OHCPIrun
MaTepHaHBHOﬁ TOYKH

38

39

40

41

[ToreHnnanbHbIE U HEOTEHIIUAIBHBIE
cuibl. [loteHnumansHas sHeprus. Bropas
KOCMHYECKask CKOPOCTh

Tperbsa kocMudeckast CKopocTb. CBs3b
paboThl HENOTEHIMATIBHBIX CUJI C
U3MEHEHUEM MEXaHUYECKON YHEPTUU
CUCTEMBI TeJl. 3aKOH COXPaHEHUS
MEXaHUYECKON IHEPTUU

Yupyrue u Heynpyrue CTOJIKHOBEHUS.
VYpaBuenue bepHymu 115 naeanabHOU
JKAJIKOCTH

KonrtponsHas padorta no Teme "3aKoHbI
COXPaHEHHs B MEXaHHKe"

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

https://m.edso0.ru/8475b83e

https://m.edsoo.ru/64f812d9

https://m.edsoo.ru/adfd6321

42

Pa3BuTue npencraBieHuid 0 Ipupoe
ter1oThl. OcHOBHBIE MoJiokenust MKT.
Juddysus. bpoyHoBckoe ABMKEHHE

https://m.edsoo.ru/8d327d3e

43

44

45

CrtpoeHue ra3000pa3HbIX, KUAKUX U
TBEPABIX TeJ. XapaKTep ABHKECHHUS U
B3aI/IMO,ZIeI\/’ICTBI/I$I YHaCTHII BEIIECTBaA
Macca 1 pazmepbl MOJIEKYJT (aTOMOB).
KomnuectBo Bemectsa. IlocTosiHHas
ABoraapo

Temneparypa. TerioBoe paBHOBecCHE.
[[Tkana [enbcust

https://m.edsoo.ru/7f949152

https://m.edsoo0.ru/33d17dbd

https://m.edso0.ru/f6931272

46
47

Pemenue 3agau

Nneanbubiil ra3. 'a30BbIe 3aKOHBI

https://m.edsoo.ru/a93bae98

https://m.edso0.ru/c9618ea8



https://m.edsoo.ru/29cda7aa
https://m.edsoo.ru/8475b83e
https://m.edsoo.ru/64f812d9
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48

Ypasuenune Menneneesa-Kianelpona.
Penrtenue 3amau

https://m.edsoo.ru/b56856ff

49

50

AbcomoTHas TeMiepaTtypa. 3aKoH
Hanprona

HSOHpOHCCCH B UACAJIBHOM Ia3e€ €
IIOCTOAHHBIM KOJIMYECTBOM BEIICCTBA

https://m.edso0.ru/91849ece

https://m.edso0.ru/2881b186

51

I'paduueckoe npencrapnenue
U30IIPOLIECCOB: U30TEpPMa, U30X0pa,
n3zobapa

https://m.edsoo.ru/6a23b4ac

52
53

OcHoBHoe ypaBauenne MKT

Pemenue 3amau

https://m.edso0.ru/18a67861

https://m.edsoo.ru/dac14f69

54

CBsi3b a0COTIOTHOI TeMIepaTypbl
TEPMOJIMHAMUYECKON CUCTEMBI CO
CpeaHel KHHETHYECKON dHEpruen
MOCTYNATEIBHOTO TEMJIOBOIO ABHKECHHUS
e€ yacTull

https://m.edsoo.ru/456e15c2

55

56

57

58

O00011eHNe U cCUCTEMAaTU3AINS 3HAHUI
o TeMe "OcuoBer MKT"

KonrtponbHas padora no reme "OCHOBBI
MKT"

TepMoanHaMuyeckas CUCTEMa. 3aJaHUE
BHEIIHUX ycnoBul i T/ cucremsl.
Bremnne v BHyTpeHHUE ITapaMETPBI.
[Tapamerpel T/] cuctemsl Kak cpegHue
3HAYEHHUsI BEJIMYNH, OIUCBHIBAIOIIUX €€
Ha MUKPOCKOITMYECKOM YPOBHE

HyneBoe Hauano TepMoOAMHAMUKHY.
Camonpou3sBoibHas penaxkcauus T/

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

https://m.edsoo.ru/e2c6adae

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

https://m.edsoo.ru/abe6de9c



https://m.edsoo.ru/b56856ff
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CHCTEMBI K TEIJIOBOMY PaBHOBECHUIO

59

60

Mopenb naeanbHOro rasa B
TEPMOJIMHAMUKE. Y CIOBUSA
IIPUMEHUMOCTH 3TON MOJEIN

VYpaBuenue MenaeneeBa-Knanelipona u
BbIpaXCHHE ISl BHYTPEHHEH SHEPTrUuu

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

https://m.edsoo.ru/fdc9d33b

61

BeIpaxxenue 111 BHyTpEHHEH SHEPTUH
OJIHOATOMHOT'0 MJI€aJIbHOTO Ia3a.
KBasucrarnueckne 1 HECTaTUYECKHE
IIPOLIECCHI

https://m.edsoo.ru/e68eb3fb

62

DneMeHTapHas pabora B
TepMOIMHAMUKE. Beraucienne paboTsl
no rpaduky mpouecca Ha pV-
Iuarpamme

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

63

Tennonepenava kak crocod U3MeHEHUs
BHyTpeHHel sHeprun T/l cuctemsl 6e3
COBEpIIEHUSI pabOTHI

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

64

65

66

KoHnBekuus, TenaonpoBOAHOCTD,
W3JIy4YEHHE

KoangectBo TennoTel. TemioéMKoCTh
Tena. Y IeIbHas U MOJIsIpHas
TEIIOEMKOCTH BeIleCTBa. Y IeIbHas
TEIUIOTa CrOpaHusl TOIJIMBA

Pacuér xonmyecTBa TEIIOTHI IpU
Temionepeaye

https://m.edsoo.ru/d2b82bdc

https://m.edso0.ru/77191a19

https://m.edsoo.ru/f72b113f

67

68

[TonsiTne 06 aguabaTHOM MpOIIECCE.
IlepBblil 3aKOH TEPMOIMHAMUKH

KonudaecTBo Temnote u paboTa Kak

https://m.edsoo.ru/92f2bfaf

https://m.edsoo.ru/fe9db125



https://m.edsoo.ru/65542fde
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https://m.edsoo.ru/e68eb3fb
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MEpbl U3MEHEHUS BHYTPEHHEH SHEPTrUuun
T/ cucremsr

BTopoii 3ak0H TEpMOIMHAMUKY IS
PaBHOBECHBIX U HEPABHOBECHBIX

69 https://m.edsoo.ru/fbel719c
nporeccoB. HeobpatumocTts
MPUPOJIHBIX MTPOIIECCOB

70 HpHHLHIIEL ACHCTBHA TEILIOBLIX https://m.edso0.ru/58f1d829
mamuH. KIT/]

71 Maxcnmaibroe suaserue KT Luir https://m.edsoo.ru/b4cb642e
Kapno

72 Pemenue 3amau https://m.edsoo.ru/9aee78d6
DKOJOTHYECKHE aCIICKThI

73 HCIIOJIb30BAHMS TCILJIOBBIX nBHraTenezﬁ. https://m.edsoo.ru/5ad84ad?
TennoBoe 3arpsi3HEHUE OKPYKAIOIIEH
cpenbl

74 Pemienne 3agau https://m.edsoo.ru/6ccd6f3e
O00011eHNe U cCUCTEMAaTU3AINS 3HAHUI

75 no teme "Tepmonunamuka. TeroBbie https://m.eds00.ru/6192f9d2
MaIITUHBL"

76 Konrponras pabora no Teme https://m.edsoo.ru/4ae6e963
"Tepmoannamuka. TennoBbeie MaluHbI"
[TapoobpazoBanue 1 KOHIEHCAITHS.

177 Ucnapenue u kunenue. Y nenpHas https://m.edso0.ru/6338623¢
TEII0Ta MapooOpPa30BaHUS
Haceimmennbie 1 HeHACHIIICHHBIE TTaPhI.

78 KauecTBeHHast 3aBHCUMOCTD INIOTHOCTH https://m.edsoo.ru/87fbedd1

" JaBJICHUS HACBIIICHHOTO I1apa OT
TCMIICPATYPhI, UX HC3AaBUCUMOCTL OT



https://m.edsoo.ru/fbe1719c
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00bEMa HACHIIIIEHHOTO Tapa.
3aBUCUMOCTh TEMIIEPATYPhl KUTICHUS OT
JIABJICHUS B KUJIKOCTH

Brnaxxnocts Bo3myxa. AGCOTIOTHAS U

79 https://m.edsoo.ru/11ef332a
OTHOCHTEJIbHAS BIAKHOCTh

80 Pemenue 3amau https://m.edsoo.ru/eda6d771
TBépnoe Teno. Kpucrammgeckue u

81 aMmopdHbIe Teaa. AHU30TPOITHS CBOMCTB https://m.edsoo.ru/dac86a9b
KpUCTAJUIOB
[1naBnenue u KpucTaIU3aIUsL.

82 VY aenpHas TEMIIOTA TUIABJICHUSI. https://m.edsoo.ru/b1fe5daf
CyOnumarus
Hedbopmaruu TBEpAOTO TENA.

83 Pacrsoxenue u cxxarue. Casur. Moayib https://m.edsoo.ru/9195addc
IOwnra. Ilpenen ynpyrux nedpopmanuii
TennoBoe paclIMpeHue KUIKOCTEN U

84 TBEPABIX T€J. AHTAPMOHM3M TEIUIOBBIX https://m.edsoo.ru/c4afd848
KoJIe0aHUI YacTHI] BEIIeCTBa

85 Tpeobpasoparue SHeprii B hasosbix https://m.edso0.ru/38b77981
nepexojax

86 YpaBHEeHHE TEIJIOBOTO OajlaHca https://m.eds00.ru/187698ea

87 Pemienue 3anau https://m.edsoo.ru/dd3bbc77
IToBepXHOCTHOE HaATSKEHUE.

88 Kanmms[pHLIev siBJIeHUs. JaBiaeHue mo https://m.edso.ru/1674aedf
HCKPUBJICHHON TTOBEPXHOCTHIO
x)uakocru. Popmyiia Jlannaca

89 O6obmenne u cucTemaTH3aIA HAHMH https://m.edsoo.ru/b86bcada

1o TeMe "ArperaTHble€ COCTOSTHUS
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BeuiecTBa. Pa3zoBbie epexoab!"”

90

91

92

KonrtponbHas pabora no reme
"ArperaTHble COCTOSIHUSI BELLIECTBA.
®dazoBble Iepexos"

DnexTpu3anus Teq U e€ mposBICHUS.
DJekTpuyeckui 3apsia. [IBa Buaa
AIEKTPUUYECKUX 3apsioB. [IpoBoaHuKH,
JTUAJICKTPUKU U TTOJTYIIPOBOTHUKHI
DJIEMEHTAPHBIHN JIEKTPUUECKUI 3apsil.
3aKOH COXpaHEHUs ANEKTPUIECKOro
3apsana

https://m.edso00.ru/637137ab

https://m.edsoo.ru/d8239b91

https://m.edso0.ru/3839a75e

93

B3anmopericteue 3apsanoB. Toueunsle
3apsiabl. 3akoH Kynona

https://m.edsoo0.ru/22342ef5

94

95

Pemenue 3agau

Onektpuueckoe none. Ero neiictBue Ha
JJIEKTPUYECKUE 3aPs bl

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

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

96

Hanpsok€HHOCTD 37€KTPUUECKOTo MOJIS.
[IpoOuelit 3apsn. Jlunun
HANPSDKEHHOCTH AJIEKTPUYECKOTO TTOJIA.
OmHOPOIHOE NEKTPUUECKOE TOJIE

https://m.edsoo.ru/ele8dbc4

97

IToTeHmmanbHOCTD
3JIEKTPOCTATHYECKOTO noJid. PazHOCTh
MOTEHIINAJIOB U HAIIPSKEHHUE

https://m.edsoo.ru/ae94dc27

98

99

IloTrenunanbHas OHEPIuAd 3apsaia B
OJICKTPOCTAaTUYCCKOM IIOJIC. HOTGHHI/IZL]'I
OJICKTPOCTATUYCCKOI'O IMOJIA

CBs3b HaHpiI)KéHHOCTI/I OoJIsA U
PA3HOCTHU NOTCHIUAJIOB JJI1

https://m.edsoo0.ru/5a9a6571

https://m.eds00.ru/9f3f9289



https://m.edsoo.ru/637137ab
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SJICKTPOCTATUYCCKOI'O I1OJIA

[TpuHuIMI CynepHO3UINH

100 . https://m.edsoo.ru/1bd18654
AIIEKTPUIECKUX TOJICH

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

102 OJIC TOUCHROTo 3apsmav one https://m.edsoo.ru/cc734dce
PaBHOMEPHO 3apsKEHHOU cepsr
[Toe paBHOMEPHO 3apsHKEHHOTO 110

103 00Bsémy mapa. [lone paBHOMEpHO https://m.edso0.ru/4677e463
3apsHKEHHONM O€CKOHEYHOM MIIOCKOCTH
IT

104 POBOITHIH B SJICKTPOCTATHACCKOM https://m.edsoo.ru/a6229e4d
noJie. Y CJIOBHE paBHOBECHS 3apsI0B

) (3 o 0BO

105 JAHOICKTPHKH H IOy POBOHHKH B https://m.edso0.ru/62476ad1
IIEKTPOCTATUYECKOM IT10JIC
Konzaencarop. D1neKTpoEMKOCTh

106 KOHJIEHCATOpa. DIEKTPOEMKOCTh https://m.edsoo.ru/e7d2baf7
TJIOCKOTO KOHJICHCATOpa
IT

107 APALICIIBHOE COCIHERHC https://m.edsoo.ru/5aef8d69
KOHJIEHCATOPOB
IlocnenoBarenbHOE COeTUHEHUE

108 HEAOBATEIRH S https://m.edsoo.ru/11bce646
KOHJICHCATOPOB

109 OHeprus 3apsHKEHHOr0 KOHAEHCATopa https://m.eds00.ru/235a28b8

110 Pemenne 3amau https://m.edso0.ru/656b4b18

o .

111 JIBHOKCHHE 3apAKCHHOH HaCTHIEI B https://m.edsoo.ru/b4b416¢7
OJIHOPOTHOM JJICKTPUIECKOM TI0JIe

112 Pemenue 3amau https://m.edsoo.ru/8321c4d4
O0001IeHNEe U CHUCTEMATH3A 3HAHUH

113 o MATH3AIHA SHARAH https://m.edso0.ru/144d952f

1o TeMe "DnekTpuyeckoe moje"



https://m.edsoo.ru/1bd18654
https://m.edsoo.ru/163711ea
https://m.edsoo.ru/cc734dce
https://m.edsoo.ru/4677e463
https://m.edsoo.ru/a6229e4d
https://m.edsoo.ru/62476ad1
https://m.edsoo.ru/e7d2baf7
https://m.edsoo.ru/5aef8d69
https://m.edsoo.ru/11bce646
https://m.edsoo.ru/235a28b8
https://m.edsoo.ru/656b4b18
https://m.edsoo.ru/b4b416c7
https://m.edsoo.ru/8321c4d4
https://m.edsoo.ru/144d952f

KontponsHast pabora o Teme

114 | " https://m.edso00.ru/8add45f8
DJIEKTPUUYECKOE MOJIe

Cuiia Toka. [TocTostHHBIN TOK. Y CIIOBHS

115 CYIIECTBOBAHUSA MOCTOSIHHOTO https://m.edsoo.ru/b6811413
AIEKTPUUYECKOTO TOKA

116 Hcrounnku Toka. Hanmpsokenue u 31C https://m.edso00.ru/167f5ef5
3 O .

1q7  CONOM M U AT HErH https://m.eds00.ru/953f39dd
DNEKTPUUECKOE COMTPOTUBIICHHE
3aBUCUMOCTD COIPOTHUBIICHUS

118 OAHOPOAHOLO TIPOBOATHIE OT €10 https://m.edsoo.ru/1b983cba
JUTMHBI U TIJIOIAIU TTOTIEPEYHOTO
CeUYeHUs
vy .

119 ACIHHOS CONPOTHRIIGHNE BEMeCTRd https://m.edsoo.ru/12739db1
Pemenue 3agau
IT

120 OCUCAOBITCIBHOS, HAPRIICIbHO, https://m.edsoo.ru/ebd277dd
CMEUIaHHOE COEIMHEHNE TPOBOIHUKOB

121 Pacq'ev'T Pa3BETBIEHHBIX AICKTPUUECKUX httns://m.edsoo.ru/e897¢1e3
nenei. [IpaBuna Kupxroga

122 Pemenue 3amau https://m.edsoo.ru/9692cee?
Pa6 .3

123 BDOTA SIEKTPITECKOTO TOKA. JAROH https://m.edsoo.ru/63fc1f6c
Jxoyns —Jlenna

124 Pemenne 3amau https://m.edsoo.ru/743f2f57
MomHOCTh 3JEKTPUYECKOTO TOKA.

125 TenoBas MOIIHOCTE, BhIACIIEMAas Ha https://m.edsoo.ru/73ca2881
pe3ucrope

126 Pemenne 3amay https://m.edsoo.ru/b4df8eed
O1C

127 JIC 1 BiyTpertiee coMpoTHBIIeHie https://m.edsoo.ru/14a99997

HCTOYHHUKA TOKa



https://m.edsoo.ru/8add45f8
https://m.edsoo.ru/b6811413
https://m.edsoo.ru/167f5ef5
https://m.edsoo.ru/953f39dd
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3akon OMa 11 TOJTHOM (3aMKHYTOM)

128 . 1 https://m.edsoo.ru/671f4cfc
ANEKTPUUECKON TeTTH

129 Pemenue 3amau 1 https://m.edso0.ru/96ed9672

130 MOUIHOCTh UCTOYHHKA TOKA 1 https://m.edsoo.ru/14ele7fc

131 Kopotkoe 3ambikanue 1 https://m.edsoo.ru/2e8399e5

132 KoHnneHcaTop B 1enu mocTOSHHOTO TOKa 1 https://m.edsoo.ru/ca2d98fc

133 Pemenue 3anau 1 https://m.edsoo.ru/8be8dfbb

134 Pemerne 3aﬂatj 1o T"eMe "HoctosnHeIi 1 https://m.edsoo.ru/fbc71f99
NEKTPUUECKUI TOK

135 Pemerie gaﬂatj 1o T"eMe "HocTosrit 1 https://m.edsoo.ru/fd84564f
NEKTPUUECKUI TOK

136 Pemerne gaﬂail 1o T"eMe "Toctosieri 1 https://m.edsoo.ru/e9bf8c7d
IIEKTPUICCKUI TOK
O06o01IeHre u cucTeMaTu3alus 3HaHu|

137 110 TeMe "[10CTOSHHBIN 2IEKTpUUECKUI 1 https://m.edso0.ru/b312753c
TOK"

138 KOHTPOHBHMV padora no TeMev 1 https://m.edsoo.ru/3b3e6264
"ITocTOSIHHBIN NEKTPUYECKUH TOK"
DneKTprdecKas MPOBOAMNMOCTh

139 Pa3TUYHBIX BEMIECTB. DIIEKTPUICCKHUI 1 https://m.edso00.ru/74ce9638
TOK B MeTayu1ax. CBepXIPOBOIUMOCTh
DNEKTPUUECKU TOK B paCTBOpPAX H

140 pacruraBax 3JIEKTPOJIUTOB. 3aKOHBI 1 https://m.edsoo.ru/166c3e31
®dapaznes 1S AIEKTPoIu3a

141 OnexkTpuuecKkui Tok B razax. [lnaszma 1 https://m.edsoo.ru/fd1c76c4

147 DPCKTPHUECKI TOK B BaKyyMe. 1 https://m.eds00.ru/51313dfd

BakyymHubIe TpruOOpPHI
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143

DIIEKTPUUECKHUI TOK B
TIOJTYTIPOBOTHUKAX

https://m.eds00.ru/369¢2523

144

145

[omynpoBoAHUKOBBIE TPUOOPHI

DuU3nYeCKui MPAKTUKYM 10 TEME
"M3MepeHune Cuiibl TOKa U HApsHKEHUS
B L[ENIU MIOCTOSIHHOT'O TOKA MPH MIOMOILN
AQHAJIOTOBBIX U IU(PPOBBIX
M3MEPUTENIbHBIX TPUOOPOB" MU
"3HaKOMCTBO C ITU(PPOBOIA
naboparopueit o ¢usuke. [Ipumeps
U3MepeHUs] PU3NUECKUX BEITMUUH MIPH
MOMOIIIN KOMITbIOTEPHBIX JaTYUKOB"

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

https://m.edsoo0.ru/887a812f

146

Pu3n4ecKuil IPAKTUKYM 110 TEME
"N3y4yeHre HepaBHOMEPHOT'O JBUKECHUS
C LETBIO OMPEACIICHUS MTHOBEHHOM
ckopoctH"

https://m.edsoo.ru/d3fb8243

147

Du3nUeCcKuil IPAKTUKYM I10 TEME
"N3MepeHue yCKOpeHus Mpu
IPSIMOJIMHEHHOM paBHOYCKOPEHHOM
JIBHKEHUHU O HAKJIOHHOM IIJIOCKOCTH"
win "HccnenoBanue 3aBUCUMOCTH ITYTH
OT BPEMEHM NIPU PABHOYCKOPEHHOM
IBHKeHUN"

https://m.eds00.ru/6264b28c

148

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"N3mepeHue yCKOpeHus CBOOOIHOTO
nanenus” win "M3ydenue IBrKeHus
Tesa, OpOIIEHHOTO TOPU30HTAIBHO"

https://m.edsoo.ru/b393dcb4

149

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"N3ydyeHue NBHKEHUS TeJa Mo

https://m.edsoo.ru/a517142e



https://m.edsoo.ru/369c2523
https://m.edsoo.ru/34bfc1c9
https://m.edsoo.ru/887a812f
https://m.edsoo.ru/d3fb8243
https://m.edsoo.ru/6264b28c
https://m.edsoo.ru/b393dcb4
https://m.edsoo.ru/a517142e

150

151

OKPY>KHOCTH C TIOCTOSIHHOM 11O MOJTYJTIO
ckopocthio" wim "MccnegoBanue
3aBUCUMOCTH TIEPHOJIa OOpAIICHHS
KOHHUYECKOI0 MasiTHHKA OT €T0
napameTpoB"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"U3Mepenne paBHOJAEHCTBYIOIIEH CHJTBI
IIpU JIBHKEHUH OpYyCKa MO HAaKIOHHON
mmockoctu" unu "IIpoBepka runoTesbl o
HE3aBUCUMOCTH BPEMEHU JABUKECHUS
Opycka o HaKJIOHHOM IJIOCKOCTU Ha
3a/IaHHOE PACCTOSIHUE OT €ro Macchl"

Ou3nyecKkuil MPakTUKYM IO TEME
"UccneqoBaHue 3aBUCUMOCTU CUJI
YIPYTOCTH, BOSHUKAIOIIUX B MPYKUHE U
pPEe3UHOBOM 00paslie, OT UX
nedopmaruu" win "U3ydyenue
JIBUOKEHUS CUCTEMEBI TEJI, CBA3aHHBIX
HUTBIO, TICPEKUHYTON Yepe3 JIETKHid
0110K"

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

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

152

Pu3nYecKuil IPAKTUKYM 110 TEME
"U3mepenue ko3ppuirienTa TpeHus mno
BEJIMYMHE YIJIOBOTO KO3 puirenTa
3apucumocTH Frp(N)" nnu
"HUccnenoBanue ABMKEHUS OpycKa 1o
HAKJIOHHOH INIOCKOCTH C IIEPEMEHHBIM
K03 PHULIHEHTOM TpeHHs" UITN
"N3y4yeHne JBUKEHMS IPy3a Ha Bally C
TpeHuem"

https://m.edsoo.ru/e6¢f8b17



https://m.edsoo.ru/51e399ac
https://m.edsoo.ru/9ef82992
https://m.edsoo.ru/e6cf8b17

153

154

155

156

Pu3N4eCKu IPAKTUKYM 110 TEME
"UccnenoBanue yciaoBUd paBHOBECHS
TBEPJOTO TEJIA, UMEIOILETO OCh
Bpamenus" win "KoHnctpyupoBanue

KPOHILITEHHOB U Pacy€T CUil ynpyroctu"

wiu "M3ydeHune ycToiunBocTi
TBEPJOTO TeJIa, UMEIOIIETrO IUIOIAab
onopst"

Ou3nyecKkuil MPakTUKYM IO TEME
"N3mepenune umnyibca Tena mno
TopMo3HOMY nyTu" unu "M3mepenue
CHUJIBI TSITH, CKOPOCTH MOJIETN
IIEKTPOMOOWIISI U MOIITHOCTH CHITBI
Taru" win "CpaBHEHHE U3MEHEHUS
MMITyJIbCa TeJIa C UMITYJIbCOM CHJIBI"
nm "HccnegoBanue coxpaHeHus
MMITYJIbCa IIPU yIIPYTOM
B3aumozeiicteun" unu "M3mepenune
KMHETUYECKOW YHEPTUU Tea 110
TOPMO3HOMY ITyTH"

Du3HUeCKU IPAKTUKYM I10 TEME

"N3y4eHne n30TEpMUUYECKOTO MpoIiecca

(peKOMEHI0BaHO HMCIIOIH30BAHHE
1 poBoi 1abopaTopun)" wiu

"N3ydyeHue n30XopHOro nporecca" uium
"N3yuenne n3obapHOro mpoiecca’ win

"IIpoBepka ypaBHEHUS COCTOSHUS"

Pu3n4eCcKuil IPAKTUKYM I10 TEME

"U3mepenne yeabHOM TemI0EéMKOCTH"

https://m.edso0.ru/12559634

https://m.edso00.ru/92e75337

https://m.edsoo0.ru/2cc45366

https://m.edso0.ru/64769b23
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157

i "UccnegoBanue nporecca
OCTBIBaHHMS BelllecTBa" WU
"UccnenoBadnue agnadaTHOroO
nponecca’ win "M3yuenue
B3aMMOCBS3H HEPTUU
MEXMOJIEKYJIIPHOTO B3aUMOICUCTBUS U
TEMIIEPATYPbI KUIIEHUS KUIKOCTEN"

Ou3nyecKkuil MPakTUKYM IO TEME
"N3yueHune 3aKkOHOMEpHOCTEN
HCTIapEeHUS KUJKOCTER" it
"N3MepeHune yaeabHOM TEIIoThI
riaBieHus apaa" win "Usyuenue
CBOICTB HACBIILIEHHBIX NApOB" WU
"H3mepenune abCOMIOTHOM BIAXKHOCTH
BO3/1yXa M OIIEHKa Macchl MapoB B
nomeniennun". 3mepenue

ko3¢ duUIMeHTa TOBEPXHOCTHOTO
HATSHKCHUS

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

158

Pu3nYecKuil NPAKTUKYM 110 TEME
"HaO:xroieHue npeBpalieHus SHepruu
3apsKEHHOTO KOHIEHCATOPa B YHEPTHIO
U3ITy4EHUs CBETOAMO1A" NN
"N3y4yeHne npoTeKaHus TOKa B LIETIH,
coJiepsKalleil KoHeHcaTop" uim
"Pacnipenenenue pazHOCTH
MOTEHLUAIOB (HaNpsKEHUs ) IPU
MOCJIe0BATEIHLHOM COEIUHEHUU
KOHJIEHCAaTOpoB"

https://m.edso0.ru/8ab6f191

159

DuU3nyeCcKuil MPAKTUKYM 110 TEME

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

160

"UccnemoBaHue CMEIIaHHOTO
COCJIMHEHUS PE3UCTOPOB" WK
"U3Mepenue yieabHOro COpPOTUBIICHUS
npoBogHUKOB" wiK "MccinenoBanue
3aBUCHMOCTH CHJIBI TOKA OT
HaIpPSKEHUS JUIsl JIAMITbl HAaKaJTuBaHUs"

DuU3nYeCKUi MPAKTUKYM 10 TEME
"Habnronenue aiekTpoan3a’ wim
"N3mepenue 3apsijia 0OJHOBAJICEHTHOTO
noHa" wim "Uccnenosanue
3aBUCUMOCTH COMPOTUBIICHUS
TEPMOPE3UCTOPA OT TEMIIEpaTyphl" WK
"CHsiTHE BOJBT-aMIIEPHON
XapaKTepUCTUKHU auoaa”

https://m.edsoo.ru/d12ec827

161

162

163

PesepBHriit ypok. O60011IeHNE U
CUCTEMAaTH3aIHsI 3HAHWH 110 TeMe
"KunemaTuka"

PesepBHriit ypok. O60011IeHNE U
CUCTeMaTH3allMsl 3HAaHHH 110 TeMe
"Inaamuka"

Peseprubiit ypok. O60011eHIE U

CUCTEMAaTH3alMsl 3HaHUH 110 TeMe
"Craruka TBEpaoro tena"

https://m.edsoo.ru/c1cd6683

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

https://m.edsoo.ru/f1dde229

164

Peseprubrit ypok. O6001eHuE 1
CUCTEeMaTH3alMsl 3HaHUH 10 TeMe
"3aKOHBI COXpaHEHUs B MEXaHHUKe"

https://m.edsoo.ru/ffffdfb9

165

Peseprubrit ypok. O6001eHue 1
cucreMaTrusanus 3HAHUH 110 TEME
"OCHOBBI MOJICKYJISIPHOKMHETHYECKOM

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



https://m.edsoo.ru/d12ec827
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Teopun"

166

167

168

PesepBHbIil ypok. O0001ICHHE U
CHCTEMAaTHU3aLMs 3HAHUH 110 TEME
"Tepmonunamuka. TenaoBbie MalIuHbI"

PesepBHbIil ypok. O0001ICHHE 1
CHCTEMAaTU3alMs 3HaHUH 110 TEME
"ArperaTHbl€ COCTOSTHUSI BELIECTBA.
®dazoBble Iepexoan"

PesepBuslit ypok. O60011eHNE U

CUCTEeMaTH3allMsl 3HAaHHUH 110 TeMe
"DnexkTpuueckoe mnoie"

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

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

https://m.edsoo.ru/a3a31db5

169

PesepBHeIit ypok. O600IICHHE 1
cucTeMaTH3alys 3HaHUH [0 Teme
"ITocTOSTHHBIN ANEKTPUYECKUH TOK"

https://m.edsoo.ru/dbdb4728

170

Peseprubiit ypok. O60011eHIE U
cucTeMaTtu3alus 3HaHui 1o teme "Toku
B Pa3IMYHBIX cpenax”

https://m.edsoo.ru/e7d639f2

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

170

16
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11 KJIACC

Kosaun4vecTBo 4acoB DJIeKTPOHHbBbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero H3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl

BzaumMopeiicTBrE ITOCTOSTHHBIX

1 MarHuTOB ¥ IPOBOJHUKOB C TOKOM. 1 https://m.edsoo.ru/d726f92d
MarunutHoe nosnie. ['unoreza Ammnepa
BexTop MarHuTHOM MHIYKIIUH.

2 [IpuHUMI Cyneprno3uii MarHUTHBIX 1 https://m.edsoo.ru/275747de
nosiei. JImHuM MarHUTHOM MHIYKUIUH
Ma o¢ T10JIEe TIPOBO ac

3 THHITHOE HOIE TIPOBOHHEK 1 https://m.edso0.ru/3783ff1c
TokoM. OmbIT Dpcrena
C A g

4 113 AMIIEpa, €€ HatpaBIIehie i 1 https://m.edsoo.ru/6f5427fa
MOJYJTh

5 Pemenue 3amau 1 https://m.edsoo.ru/d41efee2
11 €HeHHe 3aKoHa AMIiepa.

6 PHMCHEHHE 3aiOHa AMICP 1 https://m.edsoo.ru/3b3f7d6a
DNeKTpoU3MepUTENbHbIE TPUOOPHI
Cuna JlopeHna, e€ HalpaBJIeHHUE U

7 MOy . JIBIKCHHE 3apsKeHHOM 1 https://m.edsoo.ru/aa8de148
YACTHUIIbI B OJTHOPOJTHOM MarHUTHOM
oJe
Pemenue 3agaa https://m.edso00.ru/8c783d83

9 Pa6ora cuel Jlopenia https://m.edsoo.ru/2bef64d7

10 Pemenue 3amau https://m.edsoo.ru/e517b23e
MarsauTHoe 110JI€ B BENIECTBE.

11 H 1 https://m.edsoo.ru/2a8cc173

deppoMarHeTuku, napa- u
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JUuaMaraC€TukKu

OCHOBHBIE CBOWCTBA

12 deppomarnerukos. [Ipumenenne https://m.edsoo.ru/bc26694b
dbeppoMarHeTUKOB
P "M

13 eme"HHe ST O Teme TVIATHITHO® https://m.edsoo.ru/1faac6ab
nose
P "M

14 eme"HHe SO TeME TYIATHITHO® https://m.edsoo.ru/29cfaéed
nose
SIBneHne ANEeKTPOMArHUTHOM

15 uHAyKIuU. [I0TOK BeKTOpa MarHUTHOM https://m.edsoo.ru/d7679bea
HHAYKIIUHA

16 OJ1C unayKkumnmn https://m.edsoo.ru/1b88d334
3 .

17 AKOH SICITPOMATHITTHON HIVLYIHH https://m.eds00.ru/92685f5h
®dapanes
B .T

18 VIXPEBOE SICKTPHTCCKOE Hoe. LoKH https://m.edsoo.ru/b4a53967
dyko

19 DAL HHAYKILH B ABHKYIUIXCA https://m.edsoo.ru/c7d9b182
IIPOBOJTHUKAX

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

21 [IpaBuno Jlenua https://m.edsoo.ru/9b41ef5d
NunykTtuBHOCTE. Katymka

22 WHAYKTUBHOCTH B LIETIH TOCTOSTHHOTO https://m.edsoo.ru/7c53bb14
TOKa
| .

23 BIICHHE CAMOHAYKUHH. D/IC https://m.edsoo.ru/bb32479c
CaMOMHAYKIIHNHN
3

24 HEPUITE MATHITTHOTO MO KATYIIH © https://m.edsoo.ru/2f6d1de5
TOKOM. DJIEKTPOMAarHUTHOE T10J1€

25 Pemenue 3amau https://m.edso0.ru/e9999345
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00600
ODIICHHE I CHCTEMATHSATIA 1 https://m.edsoo.ru/f37ce6e9

3HAHUU MO TeMe "DIIeKTpoaAuHaMHUKA"

K
OHTPOJIbHAs PaboTa 1o Teme 1 1 https://m.edsoo.ru/f622357e

"OnexrpoauHamuka'

KonebarensHaasa cucrema. CBOOO HBIE
KoJjeOanus. ['apmoHHYecKre 1 https://m.edsoo.ru/23be4aa2
KoJaeOaHus

Kunemarnueckoe u JUHAMHUYCCKOC

. 1 https://m.edsoo.ru/11414644
OITMCaHHE KOJIeOaTEIbHBIX JBHXXCHHUH

DHepreTudeckoe onucanue. Beios
JTUHAMHUYECKOTO OMUCAHUS
rapMOHHMYECKHUX KOJIeOaHUN U3 UX 1 https://m.edsoo.ru/78dab8el
SHEPreTUYEeCKOro U KHHEMaTH4YEeCKOTO
OnucaHus

Amintyzaa u ¢asa kojaedaHui 1 https://m.edsoo.ru/alaccd22

[Tepuox u yactoTa KoneOAHUM.
[Tepuoa Manmbix CBOOOIHBIX
Ko1e0aHnii MaTEMaTHYECKOTO 1 https://m.edsoo.ru/feff9e52

MasiTHUKA. [leprosa cBoOOAHBIX
Kosie0aHuM NPYKUHHOTO MasiTHUKA

3aryxaromiue KoieoaHusl.

1 https://m.edsoo.ru/718e4134
Brinyxennsie koneOanus. Pezonanc

ABTOKOJICOAHUA 1 https://m.edsoo.ru/al3b26a7

Permenne 3agau 1 https://m.edsoo.ru/fa6e4773

VYpoxk-koH(pepennus "MexaHndeckue
KoJIe0aHusl B MY3bIKaITbHBIX 1 https://m.eds00.ru/2315377b
MHCTpyMeEHTax"

O00011eHNEe U CUCTEMATU3 AL 1 https://m.edsoo.ru/c95a653a
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3HAHUHU 110 TeMe "Mexaundeckie
KoJiebanus"

DNEKTPOMArHUTHBIE KOJICOAHMS.

38 . https://m.edsoo.ru/9de437bf
KonebarenbHbIil KOHTYD
®opmyna Tomcona. CBsi3b aMILTUTYAbI

39 3apsiia KOHJIEHCATopa ¢ aMILUIUTY 101 https://m.edsoo.ru/37e9f97c
CHJIBI TOKA B KOJIEOATEITHHOM KOHTYPE

40 3aKOH COXpAHCHHS JHEPIHH B https://m.edsoo.ru/7e7b565a
ujeanbHOM KoJiebaTeIbHOM KOHTYpE
3aryxarllue 3JIeKTPOMAarHUTHbIE

41 KosieOaHus. BeIHYX/IeHHBIC https://m.edso0.ru/9add67db
AJIIEKTPOMATrHUTHBIE KOJIeOaHUsI
Ilepemennsiit Tok. Pe3ucrop u

42 KOHJIEHCATOP B IIETH MIEPEMEHHOTO https://m.edsoo.ru/7db57a72
TOKa

43 Katyuika HHAYKTHBHOCTH B LETIH https://m.edsoo.ru/e922e141
MEPEMEHHOTO TOKa

44 3aioi OMa JUIs SIEKTPHYECKOI etk https://m.edso0.ru/1dc56alf
MEePEMEHHOTO TOKa
MoniHOCTh IEPEMEHHOI0 TOKA.

45 AMIUTMTYIHOE U JEHCTBYIOIIEE https://m.edsoo.ru/ddab957f
3HAYCHUE CUJIBI TOKA U HAIIPSKEHUS

46 Pe3onaHc B ayekTpUUeCKOi 11enu https://m.edsoo.ru/bc158ffc

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

48 [IpousBoacTBO, Nepenaya u https://m.edsoo.ru/9ae7b7d6
MOTpeOICHUE IICKTPUIECKOW SHEPTUH

49 DKOJIOTUYEeCKHE PUCKH NIPU https://m.edsoo.ru/9f737d7e
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HPOM3BOJICTBE AIEKTPOIHEPIUH.
KynbeTypa ncnonbp3oBanus
AJIEKTPOIHEPTHU B TIOBCETHEBHOM
KU3HH

50 Pemenue 3amau https://m.eds00.ru/883d6693

51 Pemenue 3amau https://m.edsoo.ru/f9a9d849
O06o001IeHre U CUCTEMAaTH3aIHS

52 3HaHUM 10 TeMe "DIEeKTPOMarHUTHhIE https://m.edsoo.ru/e9936e87
KoJsieOanus"

53 Mexaititeckie BOMHEL https://m.edso00.ru/6a4b4a22
XapakTepUCTUKH MEXaHHUECKUX BOJTH

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

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

56 Mngpassyx u yﬂpr%ByK;myMOBoe https://m.edso0.ru/57849551
3arpsi3sHEHUE OKPYXKAIOIIEH CpeIbl

57 Pemienne 3agau https://m.eds00.ru/9494735f

58 JICKTPOMATHHTHBIC BOIHEL https://m.edso0.ru/95e5e8fc
N3irydenune 371eKTpOMAarHUTHBIX BOJTH

59 SHGIV)HM HICKTPOMATHHTHBIX BOIH. https://m.edsoo.ru/a678b211
CBolicTBa NIEKTPOMATHUTHBIX BOJTH
[IIkaa 3;1eKTPOMAarHUTHBIX BOJTH.

60 [IpuMeHeHue 2IEKTPOMarHUTHBIX https://m.edsoo.ru/blc7ec5d
BOJIH B TEXHUKE U OBITY
[TpUHIMITBI PATHIOCBSI3U H

61 TeneBuacHus. Pagnosokarust. https://m.edsoo.ru/c7111d5c
DIIeKTPOMarHuTHOE 3arpsi3HEHUE
OKPYXKArOIIeH Cpebl

62 KoHnTtponbHas pabota 1o teme https://m.edsoo.ru/4a13d478
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"Konebauus v BOJHBL"

63

64

Cgert. 3aKOH MPSIMOJIMHEHHOTO
pacnpocTpaHeHus CBETa
Pemenue 3aa4 Ha mpyUMeHEHUE
3aKOHa MPSIMOJIMHEHHOTO
pacrnpocTpaHEeHHs CBETa

https://m.edso0.ru/ba296896

https://m.edsoo.ru/f44c485e

65

Otpaxxenue csera. [1nockoe 3epkano.
Cdepuueckoe 3epkaiio

https://m.edsoo.ru/c288a5hb5

66

[Ipenominenue cBeta. AGCONIOTHBIN U
OTHOCHUTEJIbHBIN MOKa3aTeNb
npenomienus. [lonHoe BHyTpeHHEe
oTtpaxkeHue. [IpenenbHblil yroiu
MIOJIHOT'O BHYTPEHHET O OTPAKEHUS

https://m.edsoo0.ru/583142d3

67

68

69

Pemenne 3a1a4 Ha npuMeHeHNe
3aKOHOB OTPAXXEHUS U IIPEIIOMIICHUS
cBeTa

Xop stydeit B mpusMe. Jducnepcus
ceta. CII0XKHBIN cocTaB 6e10ro cBera.

LBer

JInn3pl. POKyCHOE PacCTOSHUE U
OIITUYECKAs CUJIa JIMH3BI

https://m.edsoo.ru/14636c9b

https://m.edsoo.ru/182d32ee

https://m.edsoo.ru/8c7e9337

70

[TocTpoenue n300pakeHH B JIMH3aX U
UX CHUCTEMaXx. Y BeJIMUeHHE JIMH3EI

https://m.edsoo.ru/c3f324ce

71

72

Pemrenue 3a1a4 Ha MOCTpOEHUE
M300paXKeHH, MOJIy4aeMbIX C
TIOMOTIIBIO JINH3

I'ma3 kak onTudeckas cucrema

https://m.edsoo0.ru/d67¢1148

https://m.edsoo.ru/8d2dea84

73

Pemenue 3amau. [Ipenenst

https://m.edso0.ru/1d79cd32
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MNPUMCHUMOCTHU I‘GOMCTpPI‘-ICCKOfI
OIITHUKH

CKOpoCTh CBETA U METO/IbI €€

74 https://m.edso0o.ru/1c94484c
U3MEPECHHUS

75 Hucniepcus cBera https://m.eds00.ru/178d9676

76 Wurepdepennus cera https://m.edsoo.ru/c6611a7d
KorepeHnTHble UCTOYHUKH. Y CTIOBHS

177 HAOJI0/ICHUSI MAKCUMYMOB U https://m.edsoo.ru/d8776f67
MHUHUMYMOB

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

79 [Ipumenenne naTEphEpEeHINH https://m.edsoo.ru/lefa64ct

80 Hudpakmaus ceera https://m.edsoo.ru/2a48a5e7

81 Jludpaiimonnas pemeria. Yenosne https://m.edsoo.ru/b37dlec?
HAOJTIOICHUS TJIABHBIX MAKCUMYMOB

82 Pemenue 3amau https://m.edso0.ru/b193f19d

83 HonepetHocTh CBETOBbIX BOTH. https://m.edsoo.ru/5bce1d95
[Tonspu3zarnus cBeTa

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

85 CBeToBbIE ABIICHUS B IPUPOJIE https://m.edsoo.ru/56d84bb5

86 O6O6HjeHHe 1 cucTeMathsati https://m.edso0.ru/82697d84
3HaHu# 1o Teme "OnTuka"

87 58111322?{% padora o Teme https://m.edsoo.ru/ec59c415
['paHUIBI TPUMEHUMOCTH

88 IIACCHHECKON MEXAHHKIL. 3AKOHEL https://m.edsoo.ru/2266a9e8

SJICKTPOAUMHAMUWKHU U MMIPUHIUIT
OTHOCHUTCIIBHOCTHU
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[TocTynartel cienuanbHOU TEOPUU

89 https://m.edsoo.ru/c79dalc4
OTHOCHUTEIILHOCTH
[IpocTpaHCTBEHHO-BPEMEHHOU
untepBail. [IpeobpazoBanus Jlopenua.
90 ¥ C0BHE MPIHHHOCTH. https://m.edsoo.ru/65f1eff3
OTHOCUTETHHOCTH OJTHOBPEMEHHOCTH.
3amensIeHne BpEeMEHH B COKpaIlleHHe
JUTUHBI
91 DHCPIHS H HMIIYJIC PENATHBHCTCKOIH https://m.edso00.ru/1d1c94f3
YaCTHIIBI
CBs3b MaccChl C SHEPTUEH U
92 MMITYJIbCOM PEISTUBUCTCKOM YaCTULIBI. https://m.edso0.ru/59f443c4
DHeprus MoKos
93 PaBHOBECHOE TEIIIOBOE U3TYUEHHE https://m.edsoo.ru/4eeab85c
94 3akoH cMmelennsa Buna https://m.edsoo.ru/elee6abb
95 P'mmoresa M. Hnatiica o kparrax. https://m.edsoo.ru/8da3efb3
DOTOHBI
96 DHeprus ¥ UMIyJIbC (POTOHA https://m.edsoo.ru/faf3f546
97 Potosppext. Onerrst A. T https://m.edsoo.ru/d3b57d7e
CroneroBa. 3akoHs! hoTorddexTa
VYpaBHeHnue DiHIITeHA 17151
98 doroapdekra. "Kpacnas rpanuna” https://m.edsoo.ru/bca25d3c
doroaddexra
99 Aapnetine coera. Onbrrst I1. H. https://m.eds00.ru/9139c8d6
JleOeneBa
100 BonHOBEIE CBOMCTBA YaCTHII https://m.edsoo.ru/22dc465f
101 Bonst zie bpoitis. Jlmitta Bommst 1e https://m.eds00.ru/f98b63b9

Bpoiins u pazmepsr o6mactu
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JOKaJIM3aluu ,IIBI/I)KYH_IGI\/'ICSI HJaCTUILbI

102 KopnyckynsipHO-BOJIHOBOH JTyalli3M https://m.edsoo.ru/2bbe2ce4

103 Jlupaiciuis S1CKTPOHOB Ha https://m.edsoo.ru/7123ee6b
KpHCTaiax
Crnenuduka u3mMepeHnuid B MUKPOMHUPE.

104 CooTHoILIeHHSs HEOTIPEAeIEHHOCTEN https://m.edsoo.ru/25ed1158
I'eitzenbepra

105 Pemenne rpadguyeckux 3amaq https://m.edso00.ru/2526925¢c

106 Pemenue pacuéTHbIX 3a1aq https://m.eds00.ru/249f927c
KontpomnbHas padora 1o remam:

107 "OcHossl CTO", "KopmyckyinsipHo- https://m.edsoo.ru/9b44f6ef
BOJIHOBOM JTyasin3m"
OnBITHI IO UCCIICIOBAHHUIO CTPOCHHUS

108 aroma. [lnanerapHas Mozenb aroma https://m.edsoo.ru/a7ad8e6c
Pezepdopna

109 IToctynarer bopa https://m.edsoo.ru/e6ab4282

110~ DWel cnekTpos. CHeKTp yposreit https://m.edsoo.ru/f2ebbf7d
SHEPrUH aToMa BOJ0pO]Ia

111 CTIOHTAHHOE U BLHYKICHHOS https://m.eds00.ru/95859134
U3ITy4yeHUe CBeTa

112 Jlazep https://m.edsoo.ru/3eea94ef
Hyxnonnas monens siapa

113 PeitsenGepra-Hsanenio. 3apiz https://m.eds00.ru/14b36343
MaccoBO€ YHCIIO sapa. M30Tomsl.
PagnoakTuBHOCTE
3aKOH paIiOaKTUBHOTO pacmhaja.

114 CBolicTBa HOHU3UPYIOIIETO https://m.edsoo.ru/1decd299

u3ny4yeHus. Bousaue
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pPaauOaKTUBHOCTU HA KUBBIE
opranu3msl. Jlo3umeTpus

115

DHeprus CBA3U HYKJIOHOB B SIIpE.

SAnepusie cunbl. Jledekt Macco spa.

Snepusle peakuuu. AnepHbie

peakrTopsl. [IpoGiems! yrpasisieMoro 1
TEPMOSICPHOTO CHHTE3A.

DKOJIOrHYeCcKHe aCleKThl pa3BUTHUS

SAJIEPHOMN YHEPTETUKH

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

116

117

118

Mertonbl peructpanuu u

MCCJICIOBAHMS DJIEMEHTAPHBIX YACTHII.
@yH/IaMEHTAJIbHbIE B3aUMO/ICUCTBUSI.
Baprionbl, ME30HBI U JICNTOHBI. 1
[Ipencrabnenue o CtangapTHOM

Mozenu. KBapk-TiitoOHHast MOJIEb

aZpOHOB

®usnka 3a npeaenamu CtannapTHON
Mozenu. TéMHas Marepus U TEMHas
sHeprus. EnuHcTBo Qusnueckoi
KapTUHBI MUPA

Otansl pa3BUTHS aCTPOHOMUHU.
3HaueHUe aCTPOHOMUU

https://m.edsoo.ru/e44f761d

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

https://m.edso0.ru/423783ch

119

[TprMeHUMOCTh 3aKOHOB (PU3UKHU AJIs1
00BsICHEHUS PUPOJIBI KOCMHUYECKHX
00BEeKTOB. METO Il aCTPOHOMHYECKHUX
HCCIe0BaHUuN

https://m.edso0.ru/81d38a33

120

CoBpeMeHHBIC ONITHYECKHE
TEJIECKOIbI, paIUOTEIECKOIIBI, 1
BHeaTMoc(epHast acCTpOHOMHMS

https://m.edsoo0.ru/46d173d5
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121

Bun 38é3nnoro He6a. Co3sesnus,
SIPKUE 3BE3/IbI, IJIAHETHI, KX BUIMMOE
JBHYKEHHE

https://m.edso0.ru/18f19aal

122

Comnneynas cucrema. CoHIe.
ConHeuHas akTUBHOCTE. MICTOYHHUK
sHeprun CosHIA U 3BE3]

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

123

124

3BE3/1bI, UX OCHOBHBIE
XapakTepUCTUKHU. [luarpamma
"CIIeKTpaIbHBIN KJIACC — CBETUMOCTD"

3B63I[BI rJIaBHOM IoCJIICJOBATCIbHOCTH

https://m.edsoo.ru/f9cf5f9e

https://m.edsoo.ru/débc6679

125

BnyTtpenHee cTpoeHue 3BE3 .
CoBpeMeHHbIe NPECTABIECHUS O
IIPOUCXOXACHNN U 3Botonuu CosHna
¥ 3BE3]1. DTallbl )KU3HU 3BE3]]

https://m.edsoo.ru/dd8d1158

126

Mineunsii [1yte — Hama ['anakTuxa.
Tunel ranaktuk. YEpHbIE ABIPHI B
Apax rajJakTUK

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

127

128

Bcenennas. Paciuvpenue BeenenHoi.
3akoH Xab6mna. Teopus bonbiioro
B3pbIBA. PeTMKTOBOE M3ITyueHHE

MacmtabHas cTpykTypa Beenennoit.
Meraranaktuka

https://m.eds00.ru/18796396

https://m.edso0.ru/168edd8a

129

Hepeménnsie mpobieMbl aCTpOHOMUHN

https://m.edsoo.ru/b41cdfcb

130

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"UccnemoBanne MarHUTHOTO TIOJIS
MMOCTOSTHHBIX MarHUTOB" HIIH
"UccnenoBaHue CBOMCTB
dbeppoMarseTuKoB" UiIn

https://m.edsoo.ru/75a7a2¢c9
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"UccneqoBanue OeiCTBUA
MTOCTOSTHHOTO MarHWTa Ha paMKy C
TOKOM"

131

Pu3N4eCKU IPAKTUKYM 110 TEME
"N3mepenue cuisl AMiepa" win
"N3y4yeHne 3aBUCUMOCTH CHJIbI
Awmrnepa OT cuibl TOKa'" WIIN
"OnpezneneHre MarHUTHOM MHIAYKIUU
Ha OCHOBE U3MEpPEHUS CUJibl AMriepa"

https://m.edsoo.ru/9elbd76a

132

Pu3n4ecKuil IPAKTUKYM 110 TEME
"UccnenoBaHue SBICHUS
3JIEKTPOMAarHUTHOM MHIYKUUU'" WIN
"Onpenenenre MHAYKIIMU BUXPEBOTO
MardHMTHOTO 1oisa"

https://m.edsoo.ru/ee77273b

133

Pu3nYecKuil TPAKTUKYM 110 TEME
"UccnenoBaHue sSBICHUS
camounaykiun" win "Coopka Moienu
3JIEKTPOMAarHMTHOro reHeparopa’

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

134

Pu3nYecKuil NPAKTUKYM 110 TEME
"N3mepenue neprojia CBOOOTHBIX
KoJ1e0aHUN HUTSIHOTO U MPYKUHHOTO
MasiTHUKOB"

https://m.edsoo.ru/eadcb66b

135

136

Pu3NYecKuil TPAKTUKYM 110 TEME
"IIpeobpa3oBaHue YHEPTUU B
NPY’KNHHOM MasiTHUKeE"

Pu3n4eCcKuil IPAKTUKYM I10 TEME
"UccnenoBanue mepeMeHHOTO TOKa
yepes MoCJIeJ0BaTeIbHO COeIMHEHHBIE
KOHJICHCATOP, KaTYIIKY U pe3ucTop"

https://m.edso0.ru/431cd176

https://m.edsoo.ru/b73e4d17
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win "HccrnenoBanue paboTh
MCTOYHUKOB CBETAa B LIETIH
MePEMEHHOTO TOKa"

137

Pu3N4eCKU IPAKTUKYM 110 TEME
"N3y4yeHue napameTpoB 3ByKOBOM
BOJIHBI"

https://m.eds00.ru/691384a8

138

DuU3nYeCKui MPAKTUKYM 10 TEME

"N3mepenue nokazaresns mpeioMIIeHus

crexna" win "llonydyenue
N300pakeHNs B CUCTEME M3 TIOCKOTO
3epKajia v JUH3bI"

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

139

dusnueckuil NpakKTUKYM 10 TeMe
"HccnenoBanue 3aBUCUMOCTH
(OKYCHOTO pacCTOSTHUS OT BELIECTBA
(Ha mpuMepe KUJIKHUX JIUH3)" WiIn
"N3mepeHue pOKyCHOTO pacCTOSHUS
paccenBaroIIuX JINH3"

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

140

Pu3nYecKuil TPAKTUKYM 110 TEME
"HaGnronenue qudpakumm,
UHTEp(EpEHIINH U MOJIIPU3ALUU
ceera"

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

141

Pu3NYecKuil TPAKTUKYM 110 TEME
"OnpeneneHre UMIyJIbCa U SHEPTUU
PENSITUBUCTCKUX YacTHUIL (110
dororpadusM TPEKOB 3apsKEHHBIX
YaCTHUI[ B MArHUTHOM T10J1€)"

https://m.eds00.ru/49a47931

142

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"U3mepenue noctossHHOM [nanka Ha
ocHoBe uccienoBanus Gorordpdexra"

https://m.edsoo.ru/7c4ac65a
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niu "MccaenoBanue 3aBUCUMOCTH
CHJIBI TOKA YepEe3 CBETOAHMOT OT
HanpspKeHus"

143

Pu3N4eCKU IPAKTUKYM 110 TEME
"UccnenoBanue cuekTpa
pa3peKEHHOT0 aTOMapHOI'0 BO0pOAa
Y U3MEpPEHHE MOCTOSTHHON Puabepra"

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

144

Pu3n4ecKuil IPAKTUKYM 110 TEME
"UccnenoBanue painoakKTUBHOTO
¢doHa ¢ ucnoap30BaHNEM JT03UMETpa”
win "U3ydenue noriomieHus o6era-
YJaCcTHULl aJTIOMUHUEM"

https://m.edsoo.ru/c3546df7

145

146

147

Pu3n4ecKuil IPAKTUKYM 110 TEME
"HaGmonenus 3BE34H0r0 Heba
HEBOOPYKEHHBIM I'J1a30M C
HCIIOJIb30BAaHUEM KOMITBIOTEPHBIX
MPUIIOKEHUHN IS ONIPEACIICHUS
MOJI0KEHUST HEOECHBIX 00OBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHbIE
co3Be3ausi CeBepHOro Moiaymapus u
spkue 38€361" win "HabmoneHus B
teneckorn JIyHbI, IIaHeT, TYMaHHOCTEH
U 3BE3THBIX CKOIUICHUH"

O06o0011eHNEe U cUCTeMaTU3aIUs
3HaHuil. Posib GU3MKK 1 aCTpOHOMHHM B
9KOHOMHYECKOH, TEXHOJIOTHUECKOM,
COLIMAJILHOW U ATUYECKOH cepax
JeSITEIbHOCTH YeJIOBEKa

O00011IeHUE U CUCTEMATU3 AL

https://m.edsoo.ru/c5aa4d91

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

https://m.eds00.ru/3934b363
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3Hanuil. Ponb u Mecto ¢pusuku u
aCTPOHOMHUHU B COBPEMEHHOM HAy4YHOU
KapTHUHE MUpa

148

149

O00011IcHIE U CHCTEMATHU3AIINS
3Hanuil. Poss ¢pu3ndeckoil Teopun B
(GbOopMUPOBAHUU TIPEJICTABICHUI O
(bU3UYECKON KapTHHE MUPA, MECTO
($U3UYECKON KapTUHBI MUpa B 001IIEM
PSAY COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX TPECTABICHUN O IPUPOE
O00011IeHNE B CHCTEMATH3aLIH
3HaHui 1mo reMme "Kunemarnka"

https://m.edsoo.ru/fddf45cc

https://m.edsoo.ru/c97d63fe

150

151

O0001IEHNE ¥ CUCTEMATHA3AIMS
3ganni o reme "Kunemaruka"

O06o0mIeHre U cucTeMaTH3aIus
3HaHui no teme "J{uHamuka"

https://m.edsoo.ru/f816fb28

https://m.edsoo.ru/eelbbacs

152

O000111eHNEe U CUCTEMATU3ALIS
3HaHu# no Teme "CrtaTuka TBEpAOro
Tena"

https://m.edso00.ru/766e8779

153

O00011eHNEe U CUCTEMATU3ALIS
3HaHUU 10 TeMe "3aKOHbBI COXpaHEHUs
B MeXaHHKe"

https://m.edsoo.ru/fd1e3757

154

155

O000I1IIeHNE U CUCTEMATU3AIHS
3HaHu# 110 TeMe "OCHOBEI
MOJIEKYJISIPHO-KMHETUYECKOM Teoprn"

O000IIIeHNE U CUCTEMATU3ALHS
3HaHUU 110 TeMe "TepMoIuHaMUKa.
TenmoBeie MamuHbL"

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

https://m.edsoo.ru/4fab4918
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156

O0600111IeHNEe U CHCTeMAaTH3aIINS
3HaHUM 1O TeMme "ArperaTHble
cocrosiHus BemiecTBa. ®a3oBbie
nepexomnl"

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

157

O00011IeHNE U CUCTEMATHU3ALHS
3HaHUH N0 TeMe "DIeKTpUuIecKoe
noJie"

https://m.edsoo.ru/f567dc5a

158

159

160

O0001IEHNE U CUCTEMATHA3AIMS
3gauni 1o treMe "[1locTodHHbBIH
AIIEKTPUYECKUH TOK"

O00011IeHNE U CUCTEMATH3AIUS
3HaHui o Teme "ToKu B pa3IMYHBIX
cpemax”

OO0001IeHNE U CHCTEMATH3aLIH
3HaHMH 1Mo TeMe "MaruuTtHoe noJe"

https://m.edsoo.ru/7e272fdf

https://m.edsoo.ru/faa49294

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

161

Peseprubiit ypok. O60011eHUE U
cHCTEMAaTHU3allis 3HaHUH 110 TEME
"DneKTpoMarHuTHas MHIyKus"

https://m.edsoo.ru/ba378369

162

163

164

Peseprubiit ypok. O60011eHIE U
cUCTEMATH3aIMs 3HAaHUH 110 TEME
"Mexanndeckue Koinebanus"

PesepBHrIit ypok. O600IICHHE U
CUCTEeMAaTH3aIMsl 3HAHHH 110 TeMe
"DreKTpoMarHuTHbIE KosteOaHus"

PesepBublit ypok. O0o01IeHNE U
CHCTeMaTH3alus 3HAHUH 10 TeMe
"MexaHUYEeCKHEe U AIEKTPOMAarHUTHBIC
BOJIHBI"

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

https://m.edsoo.ru/e7b32e21

https://m.edsoo.ru/ef9a92f4
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165

PesepBHeiit ypok. O600IICHHE U
cUCTEeMaTH3aIHs 3HAaHUH 110 TEME
"Ontuka"

https://m.edso00.ru/14856¢85

166

PesepBHeiit ypok. O600ICHHE U
cucreMatTu3sanus 3HAHUH 110 TEME
"OcuoBsl CTO"

https://m.edsoo.ru/b2fc983c

167

168

169

PesepBHbIil ypok. O0001ICHNE 1
CUCTEMAaTH3aIMsI 3HAHHH 110 TeMe

"KopnyckynsipHO-BOJIHOBOM Ayanu3m"

PesepBusiit ypok. O60011eHNE U
CUCTEeMaTH3alMsl 3HAaHHUH 110 TeMe
"®u3uka aroma"

PesepBuslit ypok. O60011eHNE U
CHCTEeMaTH3alus 3HaHUH 110 TeMe
"®u3nKa aTOMHOTO sApa U
3JI€MEHTAPHBIX YaCTHIL"

https://m.edsoo.ru/7c82f197

https://m.edsoo.ru/daf28a19

https://m.edso00.ru/96a1662c

170

Peseprubiit ypok. O600111eHIE U
cucTeMaTH3alys 3HaHUH 1o Teme
"JneMeHTh! acTpodu3uku”

https://m.edso00.ru/616184a8

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

170

16
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMbBI10 KJIACC

Kon
MPOBEPSIEMOT0
pe3yJbTara

10.1

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeILHON NPOrPaMMbl CpeIHero 0011ero 00pa3zoBaHus

JleMOHCTpHpOBaTh HA MPUMEPAX POJIb U MECTO (U3UKH B (OPMUPOBAHUU
COBPEMEHHON HaYyYHOW KapTHHBI MUpPa, B Pa3BUTHU COBPEMEHHOW TEXHUKHU
Y TEXHOJIOTHUM, B TPAKTUYECKOHN JEATEIbHOCTH JIFOJEH

10.2

Y4uuThIBaTh TpaHUIBl NPUMEHEHHS W3YYEHHBIX (U3NYECKUX MOJIEIICH:
MaTepuaibHas TOUKa, HHEpLUaIbHAasl cUCTeMa OTCYETa, aDCONIOTHO TBEPAOE
TEJIO, UJICAIBHBIN ra3; MOJEIU CTPOCHUS ra30B, )KUIKOCTENW U TBEPABIX TEll,
TOYCYHBIN AJIEKTPUUECKUM 3apsil — IPU pelieHUH (PU3NYECKUX 3a/1a4

10.3

10.4

Pacrnio3HaBath pu3udeckue sBiIeHUs (TPOLECCH) U OOBSICHITH UX Ha OCHOBE
3aKOHOB MEXaHHUKH, MOJIEKYJISIPHO-KUHETUUECKOH TEOpUU  CTPOEHUs
BElIeCTBA M JJIEKTPOJWHAMUKHU: PABHOMEPHOE U PaBHOYCKOPEHHOE
NPSIMOJIMHEMHOE JBMKEHHE, CBOOOJHOE TMaJeHUe TeJ, MABWKEHHUE 10
OKpPY)KHOCTH, HMHEpLHMs, B3aumojeiictBue Ten; AudQy3us, OpoyHOBCKOE
JBIDKEHUE, CTPOECHHUE KMJKOCTEH U TBEPABIX Tel, U3MEHEeHue o0bEMa Tell
OpU HarpeBaHUM (OXJIAXKIEHHM), TEIJIOBOE paBHOBECHE, MCIApPEHHUE,
KOHJICHCAlLlNs, IUIABJICHUE, KPUCTAJUIN3ALMsl, KUIIEHUE, BIA)KHOCTh BO3/1yXa,
MOBBILICHHE JIaBJIEHUS ra3a IIPU €ro HarpeBaHUU B 3aKPBITOM COCY/JIE, CBA3b
MEXy apaMeTpaMM COCTOSIHUSA ra3a B M30Ipoleccax; JIeKTpU3alus Tell,
B3aMMO/ICVICTBUE 3apsI0B

OnuceiBaTh MEXaHUYECKOE JBIM)KEHHUE, UCHOJb3Ysd (PU3MUECKUE BEINUYUHBI:
KOOPJIMHATA, IIYTh, [IEPEMEILEHUE, CKOPOCTh, YCKOPEHUE, Macca Tella, CUIIa,
UMITYJIbC ~ T€Jla, KUHETUYEeCKas DJHEprus, IOTCHUUalIbHAs JHEPIHs,
MexaHuyeckas paboTa, MeXaHWYecKass MOIIHOCTh; NIPU OMNHMCAHUU
MIPaBWJIBHO TPAaKTOBAaTh (PM3UYECKUN CMBICI HCHOJIb3YEMbIX BEIMYHH, HUX
0003Ha4YeHMs] W €IWHUIBL, HaXOAWUThb (OPMYJIbl, CBS3BIBAIOLIUE JAHHYIO
(bu3MUecKyro BETUUUHY C IPYTHMHU BEIMYMHAMHU

10.5

10.6

OnuceiBaTh U3yYEHHBbIE TEIJIOBbIE CBOMCTBA TEJl M TEIUIOBBIE SBIICHUS,
UCHONB3YS (hM3MUECKHUE BETUUMHBL: JaBJIEHUE Tra3a, TeMIepaTypa, CpeaHss
KMHETHYecKas SHEprus Xa0THUYECKOTO JIBUKECHUS MOJIEKYII,
CpeIHEeKBaJIpaTUyHasi  CKOPOCTb  MOJIEKYJ,  KOJMYECTBO  TEIUIOTHI,
BHYTPEHHSI JHEprusi, pabora raza, KOd(QQHUIMEHT MOJE3HOrO JEHCTBHA
TEIUIOBOTO JABHUraTeNsl; MPU ONMMCAHUU MPAaBUIBHO TPAKTOBATh (PU3MUECKUI
CMBICJI UCHOJIb3YEMbIX BEIMYUH, UX O0O3HAYEHUS W €AWHUIBI, HAXOJIUTh
(dopMyInbl, CBS3bIBAIOIIME TAHHYIO (DU3UYECKYIO BEIUYMHY C JAPYTHMH
BEJIMYMHAM

OnucelBaTh  M3YYEHHBIE  JJIEKTPUYECKME  CBOWCTBA  BEIIECTBA U
AIIEKTPUUYECKHUE SIBICHUS (TIPOLECCHI), UCHOIb3YSd (PU3HMUECKUE BEIUUUHBI:




10.7

ANEKTPUYECKUN 3apsill, SJEKTPUUYECKOE TMOoJie, HaANpsHKEHHOCTh IO,
MOTEHIIMaN, Pa3HOCTh MOTEHIIMAJIOB; MIPU ONKMCAHUU MPABUIBHO TPAKTOBATh
(bu3HYECKUl CMBICIT HCTIONIb3YEMbIX BEJIMYUH, UX 0003HAUEHUS U €IUHUIIBL;
yKa3bIBaTh (DOpPMYJIbI, CBSA3BIBAIOIIME JAHHYIO (DU3MUYECKYI0 BEITUYHMHY C
JIPYTMMH BETUYMHAMU

aHATM3UPOBATh (PU3UYECKHE MPOLECCH U SBICHUS, HCIIONB3Ys (PU3HUYECKHE
3aKOHBI W TPUHLMUIBL 3aKOH BceMupHoro TsroteHus, |, Il u Il 3axonHbI
HploTOHA, 3aKOH COXpaHEHHS] MEXaHUYECKOW IHEPIHU, 3aKOH COXPAHCHUS
UMITYJIbCa, TPHUHIMI  CYNEPHO3WIMKA  CHJI, TPHHIUAN PaBHOIPABHS
WHEPIUAITBHBIX CHCTEM OTCUETa; MOJICKYJISIPHO-KHHETHYECKYIO TEOPHIO
CTPOCHHUSI BEUIECTBA, Ta30BbI€ 3aKOHBI, CBS3b CpPEAHEH KHHETHYECKOU
DHEPTUU TEIUIOBOTO JIBMKCHHS MOJIEKYN C aOCONIOTHOW TeMIepaTypowu,
NEepPBBI  3aKOH TEPMOJMHAMUKH; 3aKOH COXPAHEHHUS DSJICKTPUIECKOTO
3apsaa, 3akoH KyioHa; mpu 3TOM pas3iuyaTh CIOBECHYH (DOPMYIHPOBKY
3aKOHA, €r0 MaTeMAaTHYECKOE BBIPAKEHUE W YCIOBHS (TPAHUIBI, 00JIACTH)
PUMEHUMOCTH

10.8

OOBSICHATb OCHOBHBIE TNPUHUUIBI JEHCTBUS MalllMH, HOpUOOPOB U
TEXHUYECKUX  YCTPOWMCTB;  pa3iuyarh YCIOBHS HMX  0€30MacHOTO
MCII0JIb30BaHUs B IOBCEIHEBHOM JKHU3HU

10.9

BBINONHATE 3KCIIEPUMEHTHI 110 HMCCIICOBAHUIO (DU3UYECKUX SIBICHUU |
MponecCoOB C UCIIOJB30BAHUEM ITPAMBIX U KOCBCHHBIX I/ISMepeHHfI; IIpu 5TOM
dbopmynupoBath podiaemMy (3a7ady) U THIOTE3y Y4eOHOTO IKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 TMPEIJIOKEHHOTO 000PYIOBaHUS, TIPOBOJIUTE OIIBIT
1 (GOPMYJINPOBATH BBIBOJIbI

10.10

10.11

10.12

10.13

10.14

OcymiecTBiATh NpsIMbIE M KOCBEHHbIE M3MEpeHHs (PU3NYECKHX BEJIHYUH,
IpU 3TOM BBIOMPATh ONTHUMAJbHBIA CHOCOO M3MEpPEHHUsT U HUCIOJIb30BaTh
M3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN N3MEPEHUN

HccnenoBaTh 3aBUCHMOCTH  MEXIY (PU3UYECKHUMH  BEIMYUHAMH  C
WCIIOJIb30BAHUEM TMPSAMBIX HU3MEPEHUW; MpU STOM KOHCTPYHMPOBATh
YCTaHOBKY, (DUKCHpOBATh  pPe3ylbTaThl  TOJYyYEHHOM  3aBUCHUMOCTHU
(GU3MYEeCKUX BEIUYMH B BHAE TAOMUIl U rpaduKOB, J€JIaTh BBIBOIBI IO
pe3ynbpTaTam MCCIIeTIOBaHUS

Cobumo1aTh mpaBmiia 0€30MacHOro TpyAa NPy MPOBEICHUN UCCICTOBAHHHI B
pamMkKax  y4eOHOTO  OKCHEpUMEHTa, Y4eOHO-HCCIEIOBAaTENbCKOW U
MPOEKTHOM AESITENFHOCTU C MCIOIh30BAaHUEM U3MEPHUTENBHBIX YCTPOUCTB U
71a00paTOPHOTO 00OPYIOBAHHUS

Pemarp pacuérHbie 3amauM C SIBHO 3aJlaHHOW (PU3MYECKOW MOJENbIo,
UCTIONB3YS (PU3UYECKUE 3aKOHBI M MIPUHIIUITBI; HA OCHOBE aHAN3a YCIOBHS
3aaui BBIOUPATh (PU3UYECKYI0 MOJAEINb, BBIICIATh (PU3HUECKUE BETUYHHBI
U QopMynbl, HEOOXOAMMBIE ISl €€ pelIeHUs, MPOBOJUTH PacuéThl U
OIICHUBATH PEATHHOCTh MOJYUYEHHOTO 3HAYCHHS (PU3MUECKOM BEIIMUMHBI

Pematp KaueCTBEHHBIC 3a/lauH: BBICTPaUBaTh JIOTUYECKH
HEMPOTHUBOPEUYUBYIO IIETIOYKY pACCYKICHHM C ONMOpodM Ha HM3y4YECHHbIE




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

10.15

Hcnonb3oBaTe  HpU  pelleHUH  y4eOHBIX  3aJjad  COBPEMEHHBIE
UHPOPMALIMOHHBIE  TEXHOJOTUM I TOMCKA, CTPYKTYPUPOBAHUS,
UHTEPIpETallud ¥ TPEICTaBICHUS Y4eOHOH M  HayYHO-TOMYJISIPHON
uHpOpMAaLMK, TOJYYCHHOM U3 pa3IMYHBIX HCTOUYHUKOB, KPHUTHUYECKH
aHAJIM3UPOBATh MOIY4aeMyI0 HH(OPMALIUIO

10.16

10.17

10.18

[TpuBOIUTE IPUMEPHI BKJIA/Ia POCCUNUCKUX U 3apYOSKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAyKH, OOBSCHEHHE TIPOIECCOB OKPYXKAIOMIETO MHpa, B
pa3BUTHE TEXHUKHU U TEXHOJIOTUH

Hcronp30BaTh TEOPETUYECKUE 3HAHUS 10 (PU3MKE B MOBCEIHEBHOW KHU3HH
st obecrieueHrss 0€30MACHOCTH TpH  OOpalleHHH C NpuOopaM |
TEXHUYECKUMHU YCTPOMCTBAMU, JUISI COXPAHEHUS 3JI0POBbS M COOJIFOICHUS
HOPM 9KOJIOTUYECKOTO TIOBE/ICHUS B OKPYKAIOIIEH cpere

PaGorath B rpymme C BBINOJIHEHUEM pPa3JIMYHBIX COIHAIBHBIX POJICH,
IUTAHUPOBATh PabOTy IPYIIIbI, PALIMOHAILHO PACHPEACIsATh O0SI3aHHOCTU U
IUIAHUPOBATh JICATEIBHOCTh B HECTAHIAPTHBIX CHUTYalMsSX, aJCKBaTHO
OLICHUBATh BKJIAJ K&KIOTO W3 YYaCTHUKOB TPYIIbI B PEIICHHE
paccMaTpuBaeMoid MPoOIIeMbI

11 KIIACC

Kon
NpoBepPsSIEeMOro
pe3yabTara

111

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
00pa3oBaTeILHON MPOTrPaMMbl CpeIHero 001ero o0pa3zoBaHus

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

11.2

VYuuThiBaTh TpaHUIBl MPUMEHEHHUS HM3YYEHHBIX (PU3UUYECKUX MOJEIIeH:
TOYEUYHBIN DJJIEKTPUYECKUHN 3apsf, sAepHas MOJEIb aToMa, HYKJIOHHAas
MO/JIeJIb aTOMHOTO sJIpa MPH pelieHNH (PU3NIECKHUX 3a]a4

11.3

Pacnio3naBath ¢uznueckue sBaeHus (POIeCcChl) U OOBSICHITh UX HA OCHOBE
3aKOHOB JJICKTPOJMHAMHUKH W KBAaHTOBOW (HU3UKH: AIICKTPUYCCKAs
POBOJUMOCTh, TEIJIOBOE, CBETOBOC, XMMHYECKOE, MAarHUTHOE CHCTBUSI
TOKa, B3aMMOJICHCTBHE MAarHUTOB, 3JICKTPOMArHUTHAS WHIYKIIUS, ICHCTBHE
MarHUTHOTO TIOJSE HAa TMPOBOJHUK C TOKOM W JIBIDKYIIMHCS 3apsin,
AIIEKTPOMArHUTHBIE KoneOaHus " BOJIHBI, NPSIMOJIMHEHHOE
pacnpocTpaHeHHE CBETa, OTPaKEHHE, NpEIOMIICHHE, WHTepdepeHIus,
nudpakiys U MoJspU3anys CBETa, AUCIEPCHs CBETa, (POTOIIEKTPHUYESCKUN
addext (porodddexT), cBETOBOE NaBIeHHE, BOSHUKHOBEHUE JTHHEHYATOTO
CIeKTpa  aroMa  BOJOpOJA,  CCTeCTBEHHass M  HWCKYCCTBEHHAsS




pPaanoOaKTUBHOCTDb

11.4

OnuceBaTh U3yYEHHBIC CBOWMCTBA BEIIECTBA (DJICKTPUYECKHUE, MATHUTHBIC,
ONTUYECKUE, DJIEKTPUUECKYI0 IPOBOAMMOCTh Ppa3IMYHBIX Cpel) U
AIIEKTPOMArHUTHBIE  SBICHHUS  (IIPOIECCHI), HCIOJB3YS  (U3UUECKUe
BEJIMYMHBI: JICKTPUUICCKUI 3apsif], CHIIa TOKa, SJICKTPUUECKOE HANPSDKEHUE,
ANIEKTPUYECKOE COMPOTUBIICHHE, pa3HOCTh moTeHnuanos, JJC, pabora
TOKAa, WHIYKIHMS MarHUTHOTO Tois, cuia Awmmepa, cwia JlopeHia,
WHIYKTUBHOCTh KAaTYIIKH, SHEPTHS JCKTPUYECKOT0 M MarHUTHOTO TIOJICH,
MEPUOJT U YacToTa KOJICOAHWH B KOJIeOATEIbHOM KOHTYpE, 3apsii W Cuja
TOKa B TIPOIECCE TapMOHMYECKHX O3JCKTPOMAarHUTHBIX KOJICOaHHH,
(GOKyCHOE pacCTOsSHHE U ONTHUYeCKas Cujia JIUH3bI, [P ONUCAHHUH
MMPpaBUJIbHO TPAKTOBATH (1)I/I3I/III€CKI/II\/JI CMBICJI HCIIOJIb3YCMbIX BCIWYWH, HUX
0003HAUEHHsI W EIWHHIIBI; YKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIOLINE TAHHYIO
(U3HYECKYIO BEJIMYUHY C APYTUMU BEJIUYUHAMU

11.5

OnuceiBaTh HM3y4YCHHBbIE KBAHTOBBIE SIBICHHS M TPOIECCHI, HCIOIb3YS
(u3HYEeCKHe BETUYMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI
M YacToTa CBETa, SHEPrusi M HMMITyJbC (POTOHA, TMEPHO IOJIypacmaja,
SHEPTUsi CBS3M ATOMHBIX fJI€p; MPU ONMUCAHUU MPABUIBLHO TPAKTOBATH
(U3UYECKUN CMBICI UCTIONB3YEMBIX BEIMYMH, UX 0003HAUCHUS U €IUHULIBI;
yKa3bIBaTh (DOpPMYJIbI, CBA3BIBAIOIIME JAaHHYIO (U3MYECKYI0 BEIHMYHUHY C
JPYTMMH BETUYMHAMU, BBIUUCIISATH 3HAUCHHE (PU3UUYECKOM BETUYMHBI

11.6

11.7

11.8

AHanu3upoBaTh pU3NYECKHUE MPOIECCH U SBJICHUS, UCIOIb3Ys GU3NUECKUE
3aKOHBl M TPHUHLHUIBLI: 3akoH OMa, 3aKOHBI MOCJIEI0BaTEIbHOTO U
HapajyIeNIbHOTO COEAMHEHUs IPOBOJHUKOB, 3aK0H Jlkoyns — JIeHna, 3akoH
ANIEKTPOMAarHUTHOW MHAYKLHH, 3aKOH NPSAMOJIMHEWHOTO pacIpOCTPaHEHUs
CBETa, 3aKOHBbl OTPAKEHUS CBETA, 3aKOHBI NPEJIOMIIEHUS CBETAa, YPaBHEHUE
OnHiTeitHa 111 Qoroaddexra, 3aKOH COXpPaHEHUS DSHEPrUH, 3aKOH
COXpaHEHMs UMITYJIbCA, 3aKOH COXPAHEHHUs DJIEKTPUUECKOTO 3apsia, 3aKOH
COXPaHEHMsI MAacCOBOIO 4YHcCla, MOCTYNaTel bopa, 3aKOH pajinOaKTHBHOIO
pacnaza; mpu 3TOM pas3IuyaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA, €ro
MaTeMaTUYeCKOe  BbIpaXXEHHWE M ycjuoBHs  (TpaHMIbI,  oO1acTh)
MPUMEHUMOCTH

OnpenensiTh HampaBlIeHHE BEKTOpa WHAYKIIMM MAarHUTHOTO  TIOJS
MIPOBOJIHUKA C TOKOM, CHJIBI AMIiepa u cuiisl JIopeHiia

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

11.9

BrimmonsaTe OKCIICPUMCHTBI I10 HCCICAOBAHHUIO (I)I/I3I/I‘ICCKI/IX SIBJICHUA U
MponecCOB C UCITOJB30BAHUEM IMPAMBIX H KOCBEHHBIX I/I3MepeHHI>'I; IIpu 5TOM
dbopmynupoBath IpodiemMy (3aaady) U THIOTE3y Y4eOHOTO IKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIJI0KEHHOTO 000pPYI0BaHUS, MPOBOJUTEH OMBIT
1 GOPMYIUPOBATH BBHIBOJIBI

11.10

OcCymecTBISITh MPSMBbIE U KOCBEHHBIE M3MEpPEHUs (DU3UYECKUX BEIIMYWH;
IpU 3TOM BBIOMpPATh ONTHUMAJbHBIA CHOCOO HM3MEpPEHHUsT U HUCIOJIb30BaTh




U3BECTHBIE METO/bI OLIEHKH IOTPEIIHOCTEN U3MEPEHUN

11.11

11.12

11.13

11.14

11.15

11.16

HccnenoBaTh 3aBUCUMOCTH (M3UYECKUX BEJIMYUH C HCIOJIb30BAHUEM
OPSAMBIX U3MEPEHUH; IPU 3TOM KOHCTPYHPOBATH YCTAaHOBKY, (PMKCHUPOBAThH
pe3ybTaThl TOJIyYEHHONH 3aBUCUMOCTH (U3UYECKUX BEIMYMH B BHJIE
TabIUI U TPaQUKOB, AETATh BBHIBOABI 110 PE3yJbTaTaM HCCIeIOBAHUS

Cobmoath mpaBuiia 0€30MaCHOTO TPYy/a NP MPOBEACHUH UCCIICIOBAHUIT B
paMKax  y4eOHOTrO  JKCIEPUMEHTa, Y4eOHO-HCCIICIOBATEIILCKOW U
HpOCKTHOf/’I ACATCIBHOCTH C UCIIOJIB30BAHUEM U3MCPHUTCIbHBIX YCTpOﬁCTB u
1abopaTopHOTrO 000PYIOBaAHUS

Pemate pacuérHple 3amaud ¢ SBHO 3aJaHHON (DU3MYECKON MOJIENBIO,
UCIIONB3Ys (PU3HYECKUE 3aKOHBI M MPUHIIMITBI; HA OCHOBE aHAJIM3a YCJIOBUS
3aJauM BBIOUPATh (PU3UYECKYI0 MOJEINb, BBIICIATh (PU3HUECKUE BETUYHHBI
U QopMyIBl, HEOOXOAMMBIEC Ui €€ pEeHICHHUsS, MPOBOJUTH PACUYEThl U
OIICHUBATh PEATbHOCTH IMOJIYICHHOTO 3HAYCHHS (PH3UIECKON BETHUNHBI

Pemats Ka4CCTBCHHBIC 3aJa4du: BBICTPAaHUBAaTb JJOIT'M4YCCKHU
HCIIPOTUBOPCUUBYHO ILICIIOYKY paCCY)KI[CHI/Iﬁ C OHOpOfI Ha H3YYCHHBIC
3aKOHBbI, 3dKOHOMCPHOCTHU U (1)I/I3I/I‘IGCKI/IG SABJICHUA

Hcnonp3oBaTh  HpU  peUIeHHWH  y4eOHBIX  33Jad  COBPEMCEHHBIE
WH(OPMALIMOHHBIE  TEXHOJOTHMH Ui  TIOUCKa, CTPYKTYPHUPOBAHUS,
UHTEPIPETAllMM U TPEACTaBICHUS Yy4eOHOW U HAyYHO-TIOMYJISPHOU
uH(pOpMallMK, TOJXYYEHHONH W3 pa3IMYHbIX HCTOYHHKOB; KPUTUYECKU
aHAJIM3UPOBATH MOJIyHaeMyr0 HH(POPMAITHIO

OOBSCHATH TPUHIMIBI JEHCTBUS MAallWH, NPUOOPOB U TEXHHUECKUX
YCTPOMCTB; pa3nuyaTh YCIOBHS UX O€30MacHOr0 WCIOJIb30BAaHUS B
MMOBCEIHEBHOM KU3HU

11.17

[TpuBOIUTE IPUMEPHI BKJIAJIa POCCUNCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HayKu, B OOBSCHEHHE IIPOLECCOB OKPYXKAIOIIEro MHpa, B
pa3BUTHE TEXHUKU U TEXHOIOTUN

11.18

Hcnonp30BaTh TeOpEeTUUECKHE 3HAHUS MO (U3MKE B MOBCEIHEBHOM >KM3HU
st obecrieyeHust Oe3omacHOCTM TpU  oOpallleHuu ¢ npudopamMu U
TEXHUYECKUMHU YCTPOMCTBAMH, I COXPAaHEHUS 3/0POBBS M COOIIOICHUS
HOPM 5KOJIOTHYECKOT 0 MIOBE/IEHUS B OKpYXKAIOLIEH cpeie

11.19

PaGorate B rpymnme C BBINOJHEHUEM pA3IUYHBIX COIMATIBHBIX POJIEH,
MJIAHUPOBATh PadOTy TPYMIIBI, PAIMOHATBHO PACIpeNesaTh 00S3aHHOCTH U
IJIAaHUPOBATh JACATCIBHOCTh B HCECTAHJAAPTHBIX CHUTYyaAllMAX, aJCKBATHO
OLCHMBAThb BKJIaJ KaXJA0ro M3 YYaCTHHKOB TPYIIIBI B PCIICHUEC
paccMaTpuBaeMoi TPOOIIEMBI




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kona Koa npoBepsiemoro

pa3aejia IJIEMEHTA

HPOBepﬂeMBIe IJIEMEHTHBI COAECPKAHUSA

OU3NKA 1 METO/JIbI HAYYHOI'O ITO3HAHU A

®uszuka — Hayka o mnpupone. Hayunsle MeTonbl
11 IIO3HAHMS OKpYXkKarolero Mupa. Pons sxkcniepumenTa
' U TEOpUHM B IIpollecce IO3HAHUSA IPUPOABI.

DKCIepuMEHT B pu3uKe

MopenupoBanue ¢usznyeckux  SIBICHUN u
nporeccoB. Haywnple rumote3sl. ®Dusndeckue
3aKOHBl W TEOpUU. [paHUIBl TPUMEHHUMOCTH

1.2 (U3UYECKUX 3aKOHOB. [IpUHIUIT COOTBETCTBUAI.
Ponmp u w™ecto ¢usuku B  popmupoBaHUU
COBpPEMEHHOM  Hay4yHOM  KapTUHBI MHpa, B
MPAKTUYECKON JAESITeTbHOCTH JIIOIeH

MEXAHHUKA

KMHEMATHUKA

MexaHndeckoe  JIBHIKEHHE. OTHOCHUTENBLHOCTD
211 MeXaHuyeckoro aBrkeHus. Cucrema oOtTcuéra.
Tpaexropus

[lepemenienne, CckopocTb (CpeAHsisi  CKOPOCTb,
919 MI'HOBEHHAsl CKOPOCTb) M YCKOPEHHE MaTepHalIbHOMN
o TOYKH, UX MPOEKUUU HA OCH CHCTEMBbI KOOPJIMHAT.

CrnoskeHue nepemMeIeHnii u CI0)KEHNEe CKOPOCTEN

2.1

PaBHOMEPHOE M PaBHOYCKOPEHHOE NPIMOIMHEHHOE
213 nBrokeHue. ['padMKu  3aBHCHMMOCTH  KOOPJMHAT,
o CKOPOCTH, YCKOPEHHs, IyTH U IEPEMEIIECHHs

MaTCpHaHLHOﬁ TOYKHU OT BPECMCHU

214 CBoOoaHoe majieHre. Y CKopeHue cBOOOTHOTO

naJieHus

KpuBonuneiinoe JIBUYKEHUE. PaBrOMEpHOE
915 JBUKCHHE MAaTCPUAIIBHOM TOYKU I10 OKPYKHOCTH.
o VYrioBast cKOpOCTb, JIUHENHAsA CKOpOCTh. [lepuon u

gacToTa. LIeHTpocTpeMuTensHOe YyCKOPEHUE

216 TexHuueckue YCTpOﬁCTBaZ CIINAOMCTP, ABUKCHUC
o CHapsA 0B, HCIIHBIC U pCMCHHBIC IICpCAaIn

517 [IpakTnueckue paboTel. M3mepeHne MIrHOBEHHOI
o ckopocTH. HMccnenoBaHue COOTHOIIEHUS MEXKIY




2.2

2.3

IIyTSMHU, IIPOMICHHBIMU TEJIOM 3a
HOCJICIOBATENbHBIC PABHBIC MPOMEKYTKH BPEMEHH
IpU PaBHOYCKOPCHHOM [BIDKCHHUHM C HAYaJIbHOM
CKOPOCTBIO, PaBHOH Hynr. V3ydyeHue aBHIKEHHS
HapuKa B BSI3KOW XHIKOCTU. M3yueHne ABHIKEHHS
Tesna, OpOIIEHHOTO TOPU30HTAIBHO

JUHAMUKA

2.2.1

2.2.2

IIpunuun orHocurensHOocTH ['anmunes. IlepBwii
3ak0oH HproTtoHa. lHepiuaibHbie CUCTEMBI OTCUETA

Macca tena. Cuna. [IpuHImMn cyneprno3uiyu Cui

2.2.3

Bropoii 3akoH HproTOHA 1711 MaTEpUAIBHON TOYKH B
uHepuuanbHoi cucteme orcuéra (MCO). Tperuit
3akoH HproTOHa [U1 MaTepHaIbHBIX TOYEK

2.2.4

2.2.5

3akoH BceMUpHOTO TsAroTeHus. Cuna TSDKECTH.
[lepBas kocMuueckasi CKOpocTb. Bec Tena

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna Ttpenusa. Cyxoe Ttpenue. Cuna TpeHUS
CKOJIbXKEHHUS M cuiia TpeHus mokos. Koadduuument
Tpenusi. Cuia CONpOTUBIICHUS TIPU JBIKEHUH TEa
B JKUJIKOCTH HJIH ra3e

2.2.7

2.2.8

2.2.9

[TocrynarensHoe W  BpamaTeIbHOE  JIBHIKCHUE
a0COIOTHO TBEPAOTO TEa
MoOMEHT CuJIBl OTHOCHTENIBHO OCH BpAIICHHUS.

I1;eyo cumbl. YcnoBus paBHOBECHUS TBEPAOIrO TEa B
nCo

TexHuueckue YCTpOﬁCTBaI HNOAIIHUITHUKHU, IBUKCHUC
HCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktuueckue pabotel. M3ydeHue ABMKEHUS
Opycka IO HAaKJIOHHOM IUIOCKOCTH MO AEHCTBHEM
HECKOJIBKUX cHil. MccienoBanue 3aBUCHUMOCTH CHIT
VIOPYTOCTH, BO3HUKAWOIUX B JIedhopMupyeMoit
NpYXKUHE W PE3UMHOBOM 00pasile, OT BEIMYUHBI UX
nedopmaruu. VccrnenoBanue yCIOBUN pPaBHOBECHS
TBEPAOIO TENA, UMEIOIIETO OCh BPALLICHUS

3AKOHBI COXPAHEHUWA B MEXAHUKE

2.3.1

2.3.2

2.3.3

Nmmynse MaTepUalbHOM  TOYKH, CUCTEMBI
MaTepuaIbHBIX TOUeK. IMIyabC cuilbl U U3MEHEHHE
UMIIyJIbCa Tea

3akoH coxpaHeHust umiyiabca B MMCO. PeaktuBHoe
JIBUKECHHE

Pabora cuiter




2.34

MOoIIHOCTh CUIBI

2.3.5

2.3.6

2.3.7

Kunernueckass dSHeprusi MarepuaibHOH  TOYKH.
TeopeMao KMHETUYECKOU SHEPIUU

[TorennmanpHas >Heprus. [loTreHnuanbHas SHEPrus
yIpyro nehopMUPOBAHHOU MIPY>KUHBI.
[ToTennmanpHas SHEPrUs Teja BOJMU3M MOBEPXHOCTH
Seman

IloTennmanbHEIe ¥ HENOTCHIHMAIBbHBIE CHIIBI. CBSA3b
pa6OTBI HECIMOTCHIUMAJIBHBIX CHJI C HU3MCHCHHEM
MEXaHU4JeCKOM OHCPIrun CUCTEMBI  TCII. 3akoH
COXpPaHCHUA MEXaHUYeCKOM SHEpPIrun

2.3.8

Yupyrue u Heynpyrue CTOJIKHOBEHUS

2.3.9

2.3.10

TexHuueckue  yCTpPOMCTBA:  JBM)KCHHE  PAaKer,
BOJOMET, KOIIEp, IPYKUHHBIN ITUCTOJIET

[TpakTudeckue padoTel. 3ydeHue cBA3M CKOPOCTE
Tel Mpu Heympyrom ynape. MccnemoBanue cBA3U
paboThl CcHUIIBI C U3MEHEHHUEM MEXaHHYeCKOM
SHEPTUM Tela

3 MOJIEKVYJISIPHAS ®U3UKA 1 TEPMOJAMHAMUKA
OCHOBBI MOJIEKVJISPHO-KUHETUYECKOM TEOPUU

OcHoBHBIE IIOJIOXKECHHUS MOJIEKYJISIPHO-

311 KMHETUYECKOM Teopuu. bpoyHOBCKOE ABUXKEHUE.
Juddysus. Xapakrep ABMKEHUS U B3aUMOIEHCTBUS
YacTHUL BENleCTBa
Monenu cTpoeHHsl ra3oB, XKHJIKOCTEH U TBEPIBIX

3.1.2 Tel U OOBSICHEHHE CBOMCTB BEIIECTBA HAa OCHOBE
JTUX MOJEeN

313 Macca MOJIEKYII. KonngectBo BEILIECTBA.
[TocrossuHass ABoraapo

31 314 TennoBoe paBHOBecue. Temmeparypa u €€

n3mepenue. [llkana remneparyp Llenbcus
Monens upeanpHOoro rasza. OCHOBHOE ypaBHEHHUE

3.15 MOJIEKYJISIPHO-KUHETUUECKON TEOpUU HIECAIBHOTO
rasa
AOcomoTHass TeMieparypa Kak Mepa cpeaHei

3.1.6 KMHETUYECKOM HSHEpPruu  TEIJIOBOTO  JBUKCHHS
yactul rasa. [lIkana remneparyp KenpBruna

317 VpaBuenune Knaneiipona — MengeneeBa. 3akoH
JanbroHa

318 I'azoBbIe 3ak0HBI. M301poLiecchl B HaeanbHOM Tas3e ¢

MOCTOAHHBIM KOJIMYCCTBOM BCHICCTBA: HU30TCPMa,




u30xo0pa, nzobapa

3.1.9

3.1.10

TexHuuyeckue ycTponucTBa: TepMOMETp, OapoMeTp

[IpakTrueckue paboTel. MI3MepeHne Maccsl BO3ayxa
B KJaccHOW KomHare. MccienoBaHue 3aBUCUMOCTH
MEXJy IapaMeTpamMH COCTOSIHUS Pa3peKEHHOro
rasa

3.2

OCHOBbI TEPMOJIMHAMUKN

321

3.2.2

Tepmonunamudeckas cUcTeEMA. Bnaytpennss
SHEPTUs TEPMOJANHAMHYECKON CUCTEMBI U CHOCOOBI
€€ U3MEeHEeHU

KonuuectBo Ttemnorsl u  pabota. BHyTpeHHss
SHEPrHsi OJHOATOMHOTO UCaLHOTO rasa

3.2.3

33791031 TEIUIONEpEIavun: TEIIONPOBOJHOCTb,
KOHBEKUMA, W3JIy4yeHHe. TeIuIoéEMKOCTh  Tena.
VnaeapHass  TEIUIOEMKOCTb  BellecTBa.  Pacuér
KOJINUECTBA TEIJIOTHI MPU TEIUIONEpeiaue

3.24

IlepBbiii 3ak0H TepMOAMHAMUKHU. [Ipumenenue
IIEPBOr0 3aKOHA TEPMOAMHAMUKHM K HM30IPOLIECCaM.
['padrueckast uHTEpIIpEeTaIys paboTHI ra3a

3.25

Tenmosrie MAaIlITHBI. [TpunHIUTIBI JIEUCTBUS
TerioBeIX MamuH. [IpeoOpa3oBaHust SHEPruu B
TEIJIOBBIX MamuHax. Koadduiument mone3noro
nevictust (nanee — KI1/1) termoBoit mamuubl. [y
Kapno u ero KII[{

3.2.6

3.2.7

3.2.8

Bropoit 3akon TepmomuHamuku. HeoOpaTumMocTh
IIpOLIECCOB B IpuUpoAe. TemIoBble JBUTaTEINH.
DKOJIOTHYECKHE TTPOOIEMBI TEIIIIOIHEPTETUKH

TexHuuecKkne yCTpoiCTBa: JBUTraTellb BHYTPEHHETO
CropaHusi, ObITOBOI XOJOJMIIbHUK, KOHUIIMOHED
[IpakTnueckue pabotel. M3Mepenue yaenbHOI
TEIJIOEMKOCTH

3.3

AT'PET'ATHBIE COCTOAHU A BEHLIECBA. ®A30BbIE I[TEPEXO/IbI

331

3.3.2

Hap006pa3OBaHHe N KOHACHCAIMA. I/IcnapeHI/Ie n
KUIEHUEe. YIenbHas TeIlioTa Hap006pa3OBaHI/I}I.
3aBHCHMOCTD TEMIICPATYPbI KUIICHUA OT AaBJICHUA

AOCONIOTHAS ¥ OTHOCUTENhHAS BIIAYKHOCTh BO3/IyXa.
Haceliennslii nap

3.3.3

3.34

TBépnoe Ttemo. Kpucramimueckue u amopdHbie
Tena. AHU30TPONUS CBOWCTB KpucTayioB. Kuakue
KpucTayyibl. CoBpeMEHHbIE MaTepHaIb

[ImaBienne u KpucTauM3anus. Y AeiabHasl TEMIOTa




riaBieHus. Cyomumanus

3.3.5 VYpaBHeHHE TEIIOBOTO OanaHca
TexHuueckue YCTPOMCTBA: TUTPOMETP u
336 MICUXPOMETP, KAJIOPUMETP, TEXHOJOTUHU MOTYUCHUS
h COBPEMEHHBIX  MaTepualioB, B TOM  4HCIE
HAHOMAaTEPHAaJIOB, U HAHOTEXHOJIOTUHU
337 [TpakTueckne paboTel. HM3MmepeHue BIAKHOCTH
e BO31yXa
4 SJIEKTPOAMMHAMUKA
DJIEKTPOCTATHUKA
411 OneKkTpu3anus Tell. JJeKTpudeckuid 3apsg. Jlsa
o BHJIa 3JIEKTPHUYECKHX 3aPsII0B
41.2 [TpoBOAHMKY, TUANEKTPUKH U TIOTYIIPOBOJTHUKN
4.1.3 3aK0oH COXpaHEHUs AIEKTPUIECKOTro 3apsiaa
41.4 B3zaumopeiictBue 3apsaaoB. 3akon Kynona
DnexTpuueckoe ToJIe. Hamnpsoxénnocts
4.1.5 anekTpuyeckoro mois. IlpuHuun cymnepno3unuu.
Jluany HanpsHKEHHOCTH IEKTPUYECKOTO MO
416 Pabora CHIT ANEKTPOCTATUICCKOTO TTOJIS.
o IMotennuain. Pa3HOCTh MOTEHIIMAIIOB
4.1 [IpoBOAHMKH ¥ JOUANEKTPUKH B  TMOCTOSHHOM
4.1.7 AIIEKTPUYECKOM oJe. Jusnexkrpudeckas
MIPOHUIIAEMOCTh
OnexrpoémkocTs. KoHaeHcaTop. OJIEKTpOEMKOCTH
4.1.8 IUIOCKOTO KOHJAEHCAaTopa. OHEPrus 3apsyKEHHOTO
KOHJICHCAaTOpa
TexHuueckue YCTPOWCTBA: AIIEKTPOCKOTI,
419 AIIEKTPOMETD, AJIEKTPOCTATHYECKAS 3aIuTa,
o 3a3eMIIEHHE  DJIEKTPONpPUOOpPOB,  KOHJEHCATOD,
KCEPOKC, CTPYHUHBIN ITPUHTED
4110 [IpakTrnueckue paboTHL. N3mepenue
o 3IEKTPOEMKOCTH KOHIEHCATOpa
IIOCTOSHHBIN SJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX
CPEIAX
VYcnoBus CYIIECTBOBAHHUS MTOCTOSIHHOTO
421 ANeKTpruYecKoro Toka. Mcrounnku toka. Cuiia Toxa.
4.2 ITocTosHHBIN TOK
4.2.2 Hamnpsoxenune. 3akon Oma 1i1s ygacTka 1enu
423 DIIEKTpUUECKOE CONIPOTUBJICHHUE. VY nenbHOE
o CONIPOTHUBIIEHHE BEIECTBA
4.2.4 [TocnenoBarenbHOE, NapalieIbHOE, CMEIIAHHOE




COCAMHCHUC ITPOBOIHUKOB

4.2.5

4.2.6

PabGoTta snextpuyeckoro Ttoka. 3akoH Jxoyms —
Jlenna

MOH_[HOCTI) SJICKTPHUYCCKOI'0O TOKa

4.2.7

anekTpoiBkymas cwia (manmee — OJC) wm
BHYTPCHHEE CONPOTUBJICHWE MCTOYHHKA TOKA.
3aKoH Oma g IIOJIHOM (3aMKHYTOH)
aneKkTprueckoi renu. KopoTkoe 3amMbpIkaHue

4.2.8

4.2.9

4.2.10

ONEeKTpOHHAas NPOBOJUMOCTb TBEPIBIX METAJIOB.
3aBUCHUMOCTb  COIPOTUBJIEHUS  METAJUIOB  OT
Temneparypbl. CBEpXIIPOBOAUMOCTh
OnexTpuueckuid TOK B  Bakyyme. (CBoiicTBa
3JIEKTPOHHBIX ITyYKOB

[TomynpoBomuuku. CoOOCTBEHHAasET W MpPUMECHAs

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

4211

4.2.12

4.2.13

4.2.14

DNeKTpUUECKUM TOK B JNEKTPOJINTAX.
DIEKTPOIUTHYECKAS JUCCOLMALIUSA. DIEKTPOIIN3

DJIeKTpUYEeCKUil TOK B Tazax. CaMOCTOSTEIbHBIN U
HECAMOCTOSITENIbHBIA  pa3psan. Pasznuunble  THIbBI
CaMOCTOATENIBHOTO pa3psana. Monuus. [1lnazma

TexHuuecKknue ycTpONCTBa: aMIEpMETpP, BOJBTMETD,
peocTaT, UICTOYHHMKHU TOKA, JIEKTPOHArpEBaTENbHbIE
OpuOOpBl,  3JIEKTPOOCBETUTENIbHBIE  MPUOOPHI,
TEPMOMETP CONPOTUBJIEHMS, BaKyyMHBIH JHOJ,
TEPMUCTOPbI u (boTOpE3UCTOPHI,
MOJIYTIPOBOJTHUKOBBIN JTNOJI, TaJlbBaHUKA

[TpakTnyeckue paboThl. M3ydeHue CcMeIIaHHOTro
COEIMHEHUS PE3UCTOPOB.

U3mepenne DOJIC ucrouHMKa TOKa U €ro
BHYTPEHHETO COTIPOTUBIICHUSI. Habmronenue
AIIEKTPOIN3A

11 KJIACC

Kon
pa3aena
4

Koanposepsiemoro

3JIEMEHTA

IIpoBepsiemble 3JIeMEHTHI COAEP:KAHUSA

SJIEKTPOAMHAMUKA

4.3

MATHUTHOE ITOJIE. SJIEKTPOMATHUTHA S UHAYKIOUA

43.1

IlocTossHHEIE MAarHuThbl. BzaumoaerictBue




IIOCTOAHHBIX MAarHuTOB

MaruutHoe noje. BekTop MarHUTHOW WMHIYKIIUH.
IIpunuun cynepno3unmu. JIMHMM — MarHUTHOM

4.32 uHIyKIud. KapTrHa JTHHWE MAarHATHOW MHIYKIMA
TIOJISI TOCTOSTHHBIX MarHUTOB
MarnuTHOE T0JIe IPOBOJHKKA ¢ ToKOoM. KapTtuHa
JUHAWA TOJISl JUIMHHOTO TPSMOTO TPOBOJHHKA H
4.3.3 3aMKHYTOTO KOJIBILIEBOTO NPOBOJHUKA, KATYIIKU C
TokoM. OmeiT  Opcrena.  BzaumoneiictBue
MIPOBOJHHUKOB C TOKOM
434 Cunia Amriepa, €€ MOJIyJIb M HalpaBJICHHUE
Cuna Jlopenma, e€ MOIyidb U HalpaBlCHHE.
4.3.5 JIBI>KeHHE 3apsHKEHHON YacTHIbI B OJIHOPOIHOM
MarHuTHOM mose. Pabota cuiet Jlopenna
4.3.6 SIBIICHHE IICKTPOMArHUTHON HHTyKITUN
4.3.7 [ToTok BeKTOpa MAarHUTHOW MHAYKLIUU
438 OJC wuHaykuuu. 3aKOH  AJIEKTPOMarHUTHOU
e uHayknud Papajest
Buxpeoe snexrpuueckoe none. 3C uHIyKIINN B
4.3.9 IIPOBOJAHMKE, JBWXKYIIEMCS IOCTYHaTeIbHO B
OJTHOPOJTHOM MarHUTHOM I10JIe
4.3.10 [IpaBuno Jlenuna
4311 WuayktuBHOCTh. SIBieHne camounHaykuuu. J/1C
o CaMOWHTyKITUT
4.3.12 OHeprus MarHUTHOTO MOJIs KaTYHIIKU C TOKOM
4.3.13 DIIeKTPOMarHuTHOE TOJIe
TexHUYECKHE yCTPOUCTBA: MOCTOSHHBIE MAarHUTHI,
4.3.14 AJEKTPOMATHUTBI, SJIEKTPOJIBUTATENb, YCKOPUTEIU
9JIEMEHTAPHBIX YaCTHII, MHAYKIIHOHHAS TIeYb
[TpakTdeckue paboThl. M3ydeHne MarHUTHOTO
MOJIsL KaTyIIKu ¢ TokoM. MccnenoBaHue aenicTBUS
4.3.15 IIOCTOSSHHOTO MarHuTa Ha paMKy C TOKOM.

Hccnenosanne SIBIIEHHUS 3JIEKTPOMArHUTHON
WHIYKITUN

5 KOJIEBAHUA U BOJIHBI
MEXAHWYECKUE 1 DJIEKTPOMATHUTHBIE KOJIEBAHUA
KonebarenbHas cucrema. CBoOOIHBIE KOIEOaHUS.
£ 1 5.11 'apmonmnueckue konebanus. Ilepuon, wacroTa,
' aMIuInTya U dasza KoyeOaHuin
5.1.2 [TpyxuHHBINA MassTHUK. MaTeMaTH4eCKUI MassTHUK
5.1.3 VYpaBuenue TrapMOHUYECKHUX KOJIeOaHMil.




5.2

Kunemarnueckoeu JUHaAMHUYCCKOC OIIMCAaHUC
K0J1e0aTeIbHOTO JABUXKCHUA

IIpeBpamienue dSHepruv Ipd TAPMOHMYECKUX
Konebanusax. CBsA3p  aMIUIUTYAbl  KoJieOaHUU

>-14 UCXOJHOM BEJIMYMHBI ¢ aMILUTUTYAaMH KOJIcOaHMi
€€ CKOpPOCTHU U YCKOPEHMS
KonebaTenpHbIii KOHTYP. CBoOopaHbIC
AJIEKTPOMArHUTHBIE KOJNE€0aHWS B  HJCATLHOM
5.15 KoJIe0aTeIbHOM  KOHTYype. AHAJOTHS  MEXIY
MEXaHUYECKUMHU U AJIEKTPOMArHUTHBIMH
konebanusmu. Popmyna Tomcona
516 3aKOH COXpaHEHMs DSHEPrMH B  HJCAIBHOM
o KOJIcOATETBbHOM KOHTYpPE
BeinyxeHHbIE MeXaHUYeCcKHe KoJsie0aHus.
5.1.7 Pe3onanc. Pe3onancHasi kpuBasi. BpIHyXIeHHBIE
3JIEKTPOMAarHUTHbIE KOJIeOaHMs.
518 [lepemennsblii Tok. CHHYCOUJANbHBIN IIEPEMEHHBIN
o TOK.
519 MOIIHOCTh NEPEMEHHOTO TOKa. AMIUTUTYAHOE WU
o JeHCTBYIONIEE 3HAYEHHUE CUIIBI TOKA U HAMPSKECHUSI
Tpancpopmarop. IlpousBoacrBo, mnepenaya u
notpedieHue NEKTPUUYECKON SHEPTUH.
5110 DOKOJIOTUYECKHE  PUCKM  TPU  MPOU3BOJICTBE
o SJIEKTPHYECKOM SHEPTHH. KynesTypa
WCTIOJIB30BAaHUS AJIEKTPOIHEPTUU B TOBCEITHEBHON
KHU3HU
5111 TexHunueckue YCTPOMCTBA: ceifcmorpad,
o AIIEKTPUUYECKUI 3BOHOK, TMHUU 3JIEKTporepeiad
IIpakTueckue paboTHI. Hccnenosanne
3aBHCUMOCTH NEpPHO/Ia MaJIbIX KoJiebaHuil rpy3a Ha
5112 HUTM OT JUIMHBI HUTH M  Macchl Tpy3a.

HccnenoBanue nEepeMEHHOr0 TOKa B LENH U3
MOCJIEN0BATEIbHO COEAUHEHHBIX KOHIEHCATOPA,
KaTyIIK{ U pe3ucTopa

MEXAHUWYECKUE U S5JIEKTPOMAI'HUTHBIE BOJIHbBI

Mexanundeckue BOJIHBI, YCIIOBHSI

591 pacrnpoCcTpaHEHHS. ITepuon. CxopocTthb

o pacpocTpaHeHus W JUIMHA BOJHLL [lonepeynsie u
HPOJI0JIbHBIC BOJHBI

599 WNurepdepenuus u nudpaxaus
o MEXaHUYECKUX BOJIH

5.2.3 3Byk. CkopocTh 3ByKa. [’ pomMkocTh 3ByKa. Bricora




toHa. TemOp 3ByKa

5.24

5.25

5.2.6

DJEeKTPOMAarHUTHbIE BOJIHBL. Y CIIOBHS M3JIy4€HUs
AJIEKTPOMAarHUTHBIX BOJIH. B3auMmHas opueHTanus
BeKTOpoB E, B 1 v B 31€KTpOMaruuTHO BOJIHE B
BaKyyMe

CBoiicTBa 3JIEKTPOMArHUTHBIX BOJH: OTpa)KE€HHE,
IpeIoMIIEHuE, noJsipU3anus, Iudpakuus,
uHTepdepeniys. CKOPOCTh  AIIEKTPOMArHUTHBIX
BOJIH

[[Ixana »aeKTpOMarHUTHBIX BOJH. [lpuMeHeHue
AIIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

[TpuHIHTTBI pazuoCBsI3H u TEJIEBUACHUSL.
Panuonokanus. DIEKTpOMarHWUTHOE 3arps3HEHUE
OKpYXaroIIei cpeibl

5.2.8

TexHuueckue YCTpONCTBA: MY3BIKaJIbHbIE
WHCTPYMEHTBI, YJIbTPa3BYKOBasi JMATHOCTUKA B
TEXHUKE W MEAMIMHE, pajap, paguoNpUEMHHUK,
TeJIeBU30D, aHTeHHa, TesiedoH, CBU-neun

5.3

5.3.1

OIITHUKA

[IpsmonuHeitHOe  pacmpocTpaHeHHE CBeTa B
onHopoaHou cpeze. Jlyd cBeta

5.3.2

OtpakeHue cBeTa. 3aKOHBI OTPAKEHUS CBETA.
[TocTpoenne n300pakeHNii B IIIOCKOM 3€pKae

5.3.3

5.34

[Tpenomnenue cBera. 3aKOHBI MIPETOMIICHHUS CBETA.
AOCOIOTHBIN MOKa3aTesb NPeIoMIICHHS

ITonHoE BHYTPCHHCC OTpPAXKCHUC. HpeneanHﬁ
YT'OJI MMOJIHOT'O BHYTPCHHETO OTPAKCHUA

535

5.3.6

5.3.7

5.3.8

5.3.9

Hucnepcus cBera. CloxXHBIN cOcTaB O€JIOro CBETa.

[BeT

CoOuparolie M pacceuBarolive JUH3bL. ToHKas
nuH3a. POKyCHOE pacCTOSHUE U ONTHYECKask cuia
ToHKOM JuH3bl. [locTpoeHune wu300paxkeHUl B
coOuparoImx U pacceuBarolux JuH3ax. dopmyna
TOHKOM JIMH3EL. Y BEIIMUCHHUE, JaBaeMOe JINH30

Hpeﬂenm MNPUMCHUMOCTU T COMCTqueCKOﬁ
OIITUKH

Wutepdepenius cBera. KorepeHTHbIE HCTOYHHUKH.
VYcnosus HaOI0AeHUS MaKCHMYMOB u
MUHHUMYMOB B HMHTEP(EPEHIIMOHHON KapTHHE OT
JIBYX CHH(a3HBIX KOT€PEHTHBIX UCTOYHUKOB

Hudpakmus cBera. JludpakunoHHas pemérka.




YcnoBue HaOMIOACHUS TTIAaBHBIX MAaKCUMYMOB IPH
NaJcHUM  MOHOXPOMAaTHMYECKOr0  CBeTa  Ha
JU(PPAaKLUOHHYIO PEIIETKY

5.3.10 [Monstpusanus ceera
TexHuueckue YCTPOMCTBA: OYKH, nyma,

doroanmnapar, MIPOEKIIMOHHBIN amnmnapar,
MHUKPOCKOII, ~TEJECKOIl, BOJIOKOHHAsl  OITHKA,

5.3.11

TU(PaKIMOHHAS PEHIETKA, TTOISIPOU]

[Ipaktnueckue paboTel. M3mepeHue mokazaTes
MPEJIOMIICHUS. HccnenoBanme CBOICTB
n3o0pakeHuil B nuH3ax. Habmronenue mucniepcuun
CBeTa

RJIEMEHTHI CIIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

5.3.12

I'panunel MPUMEHUMOCTH KJIACCMYECKOU
6.1 MexaHuKH. [locTynaTel TEOpUM OTHOCUTENBHOCTHU:
' MHBAapUaHTHOCTb MOJYJII CKOPOCTH CBETa B

BaKyyMe, IPUHIIUIT OTHOCUTEILHOCTH DWHIITEITHA

6.2 OTHOCHUTENBHOCTD OJIHOBPEMEHHOCTH.
' 3ame]yIeHre BpEMEHHU U COKpAILlEHUE JTUHBI

6.3 DHeprus U UMIYJIbC CBOOOTHOM YaCTHIIBI

CBsi3b  Macchl € DOHEPruel U UMIYJIbCOM
6.4 CBOOOJIHOM YacCTHIIbl. DHEPIrusi MOKOS CBOOOHOM
YaCTHIIBI

7.1

7.2

KBAHTOBAA ®U3UKA
3JIEMEHTBI KBAHTOBOM OITTUKN

@®otonbl. dopmyna Ilnanka cBgI3u dHEpruu
7.1.1 dboTOoHa C €ro 4YacToToW. DHEPrusi U HUMITYJIbC
¢dboTtona

OtxkpeiTHE U UccaenoBanue Gorodpdexra. OnbIThH

1.2 A.T'. CroneroBa. 3akonsl potodddekra

713 VYpaBuenne OWHmTeHa g doTodddexTa.
o «KpacHas rpanuna» porodsddexra

7.1.4 Hasnenue ceera. OnbiTel [1.H. JIeGeneBa

7.15 XUMHAYECKOE IENUCTBUE CBETA

716 TexHU4YeCcKue YCTPOMCTRA: boTodIEMEHT,
o doTogaTyrK, conHedHas oartapesi, CBETOINOT

CTPOEHUME ATOMA

Mopens aroma Tomcona. OnbiTel Pezepdopaa mo
7.2.1 WCCIIEIOBAHUIO CTpOoeHHUs aToma. [Inmanerapuas
MOJI€eJIb aTOMa

71.2.2 [Toctynater bopa. W3nydeHue wu TOTJIONICHHE




(OTOHOB TIpU TMEpexo/ie aToMa C OJHOTO YPOBHS
sHepruum Ha Jnpyrod. Buaer cnektpoB. Cnektp
YpOBHEH HEPrUM aToMa BOAOPOIa

7.2.3

BosiHoBBIE CcBOMcTBa yactui. BonHbl ae bporns.
KopmyckynsapHo-BomHOBOH ayanusm. Jludpakuus
JJIEKTPOHOB HA KpHUCTAILIAX

724

7.2.5

CrHoHTaHHOE W  BBIHYXKICHHOE  H3JIydYCHHE.
Y CTpoiicTBO U IPUHIIMIT Pa0OTHI J1a3epa

TexHuueckne yCTpOMCTBA: CIEKTPaIbHbIA aHAIN3
(cTieKTpOCKOIT), J1a3ep, KBAHTOBBIA KOMITBIOTEP

7.2.6

[TpakTuyeckue paboThI. Habnronenue
JIMHENYaTOro CreKTpa

7.3

7.3.1

ATOMHOE APO

Meronsl HaOJII0/ICHUS u perucTpanuu
3JIEMEHTAPHBIX YaCTHUIL

7.3.2

OtkpeiTre paguoakTuBHOCTH. OTBITH Pe3epdopaa
[0  ONPEACNCHUI0 COCTaBa  PaIHMOAKTHBHOIO
nsnydenus. CpolictBa anb(a-, Oera-, ramma-
U3ITydeHus. BiausHue paguoakTHBHOCTH HA YKUBBIC
OpraHU3MBI

7.3.3

OtkpeiTe TpoTOHA M HeWTpoHa. HykinoHHas
Mozenb sapa [eitsenbGepra — MBanenko. 3apsif
sapa. MaccoBoe unciio sapa. M3oTonsl

7.3.4

7.3.5

Anbda-pacniaf. DIEKTPOHHBIM W TMO3UTPOHHBII
Oeta-pacma. lNamma-uznydenue. 3akoH
paJIMOaKTUBHOTO pacraja

DHeprusi CBSA3U HYKJIOHOB B siape. SIIepHbIC CHITBL.
Jedext maccsl siapa

7.3.6

7.3.7

7.3.8

SAnepHble peakuuu. JleleHUE U CUHTE3 sIIEp

Snepusiii  peaktop. TepMoOsIepHBIM  CHUHTES.
[TpoGyieMbl U MEPCHEeKTUBHI SACPHON IHEPTETUKH.
DKOJIOTMYECKUE aCIEKTHI AEPHON SHEPTETUKHU

3J'ICMCHTapHLIC YaCTHUIIBI. OTKpBITI/IC MO3UTpOHA.
(I)yHIIaMCHTaJ'IBHBIe B3aUMOICHCTBUS

7.3.9

TexHu4yeckne yCTpOMCTBA: JIO3UMETP, Kamepa
Bunscona, siaepHslil peakTop, arToMmHas 6omba

7.3.10

[Tpaktuyeckue pabotTel. MccnemnoBaHue TpeKoOB
yacTull (110 rOTOBBIM (hoTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3gHoro HeOa. Co3Besnmus, sipkue 3BE3MBI,
IUTAHETHI, UX BUAUMOE JIBIIKEHUE




8.2

Conneunas cucreMa. IlnaHersl 3eMHOW IpyINIIbI.
[InaHeThI-TUTaHThl U UX CHYTHUKH, KapJIUKOBBIE
wiaHeTbl. Manble Testa COTHEUHOU CUCTEMEI

8.3

8.4

Connne, ¢orocdepa m armochepa. ConHeuHas
AKTUBHOCTH

Uctounuk sneprun CosiHia v 3BE311

8.5

8.6

3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTUKU: Macca,
CBETHUMOCTb, paauyc, TeMIiepaTypa, X
B3aUMOCBsI3b. JlmarpaMmMa «CreKTpaabHbIN Kacc —
CBETHUMOCTDY. 3BE3 bl [JIaBHOU
MOCJIENOBATEILHOCTH. 3aBUCHMOCTh «Macca —
CBETHMOCTEY IS 3BE3 ] IJ1aBHOM
IIOCJIEIOBATEIIBHOCTH

Buytpennee crpoenue 3BE3a. CoBpeMEHHbIE

MPEACTABICHUS O IPOUCXOXKICHUU W DBOJIOIUHN
ConHna 1 3B€31. DTalbl >KU3HU 3BE3]

8.7

8.8

Mneunsiii Ilyte — Hama ['anaktuka. CnupanbHast
cTpykrypa ["aakTuku, pacnpenencHue 3B€31, raza
n neum. llonoxkenue u nwxkenue CosHnoa B
INanaktuke. Ilnockas u chepuyeckas MoJCHUCTEMBI
I"anakTuku

Tunber ramakTuk. PaguoranakTMky M KBas3aphl.
YEpHble ABIPHI B sIpax rajJakTHK

8.9

Bcenennas. Pacmupenue BceenenHoil.  3akoH
Xabb6mna. Pa3zberanue ranaktuk. Bo3pact u paguyc
Bcenennoit, teopus bonbmoro B3peiBa. Mojenb
«ropsuer Beenennol». PenukroBoe usinyuenue

8.10

MacurabHas CTPYKTypa Bcenennon.
MeraraiakTuka. Hepeménnbie poOIEeMbI
aCTPOHOMUU




IPOBEPSIEMBIE HA EI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Koxa

NpoBepsieMoro
TpedoBaHMS

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOECHUS
OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl CpeIHero 001ero
oOpa3oBaHus

1

ChopmupoBaHHOCTE YMEHHI pacro3HaBaTh (DU3HUECKUE SIBICHUS

(mporiecchbl) U OOBSACHATH MX HA OCHOBE M3yYEHHBIX 3aKOHOB

BJIaI[CHI/IC OCHOBOIIOJIararommuMun (1)I/ISI/II-IGCKI/IMI/I IIOHATUAMHA n

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

ChopMupoBaHHOCTh YMEHHHM TNPUMEHSATh 3aKOHBI KJIACCHYECKOH
MEXaHUKH, MOJICKYJISIPHOM busuku u TEPMOJIMHAMHUKH,
ANEKTPOJAMHAMUKH, KBAHTOBOH (DM3HMKH I aHAIM3a W OOBSICHCHUS
SBJICHU MUKPOMHpA, MaKpOMHpa U MeraMupa, pa3jinyaTh YCIOBHS
(rpaHuLbl, 00J1ACTH) MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, TOHUMATH
BceoOImMi xapakTep (pyHIaMEHTalIbHBIX 3aKOHOB M OTPAaHHYEHHOCTb
WCIOJIb30BAHUS YAaCTHBIX 3aKOHOB, aHAIM3HPOBATh (DHU3UYECKHE
MPOIIECChI,  WCTOJB3Yys  OCHOBHBIC  TIOJOXKEHHS, 3aKOHBI M

3aKOHOMCPHOCTH

CpopMHUpPOBAaHHOCTH YMEHHS pa3inyaTh yCIOBUS TMPUMEHUMOCTH

Mojieneil PU3nYecKuX Tel U MPOIECCOB (SBICHHI)

ChopmupoBaHHOCTh yMEHHUs peuiaTh pacu€THbIE 3a7aud C SBHO
3aJlaHHOW W HESIBHO 3aJaHHOW (U3NYECKOW MOJENbhIO: Ha OCHOBAHUU
aHajM3a YyCJIOBUsS BBIOMpaTh (U3UYECKHE MOJCNH, OTBEYAIOIIne
TpeOOBaHUAM 3a/1a4u, TPUMEHSTH (DOPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH
M TOCTynarbl  (PU3MYECKMX  TEOpHid  TpPU  HCIOIH30BAHHUU
MaTeMaTUYECKUX METOJIOB PEIICHHsS 3a/iay, IPOBOJAUTH PACUYETHl HA
OCHOBAaHWHM WMEIONTUXCS JAHHBIX, aHAJIM3WPOBATh pE3YyJIbTaThl |
KOPPEKTUPOBaTh  METOJBI  pelieHusT ¢  Yy4ETOM  TOJTyYeHHBIX

pe3yabTaTOB

Pemate xadecTBeHHBIE 3a/1auu, TPeOyIOIIME MPUMEHEHHS 3HAHUN U3
pa3HBIX pa3feNioB IMIKOJHHOTO Kypca (DU3MKH, a TakKe WHTETpaliu
3HAHUN W3 JPYTUX MOPEeIMETOB €CTECTBEHHOHAYyYHOTO  IIMKJIA!
BBICTPAMBATh JIOTMYECKYIO LIEMOYKY PpACCYyKIEHUW C ONOpod Ha

HU3Y4YCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH U (bmnqecxne SABJICHHUA




Bnanenue OCHOBHBIMH MeToAaMH1 Hay4HOT'O MMO3HAHMS,
UCTOJb3yeMbIMU B (U3UKE: MPOBOIUTH IMPSIMbIE U KOCBEHHBIC
u3MepeHus: (U3MYECKUX BEJIUYUH, BBIOMpPAs ONTUMANbHBIN CHOCO0
W3MEPEHUSI U HCIIOJIb3YSl U3BECTHBIE METOJbl OLEHKH IOTPEHIHOCTEN
W3MEPEHUH, MPOBOJUTH HCCIEIOBAaHUE 3aBUCHUMOCTEH (U3NUECKUX
BEIMYMH C HCHOJb30BAHUEM TMPSAMBIX H3MEPEHUH, OOBACHATH
MOJIy4E€HHBIE PE3yJbTaThl, UCIONb3Yd (DU3HUECKUE TEOPHH, 3aKOHBI U
MOHATHSL, U JIeNaTh BBIBOABI; COOMIOAATh MpaBuUiia O€30MacHOr0 Tpyaa
[IpU MPOBEACHUHU HCCIECOBAHUN B PaMKax Yy4eOHOIrO SKCIEPUMEHTa U
y4eOHO-UCCIIEIOBATEIbCKOM  JICSITEIBHOCTH  C  HCIOJb30BAHUEM
UMQPOBBIX ~ HU3MEPUTENBHBIX  YCTPOMCTB W JIaDOpaTOPHOTO

o0opynoBaHus

ChopmupoBaHHOCTH ~ YMEHHH  aHANM3UpOBaTh M OILICHUBATH
MOCJIEICTBHS OBITOBOM M MPOW3BOJACTBEHHOM JIEATEILHOCTH YEJIOBEKA,
CBSI3aHHOH C (PM3MUYECKUMH IPOIECCAMU, C TO3MIMHA SKOJOTHICCKON
0€30I1aCHOCTH; MpeCTaBICHUI 0 paloOHAIbHOM
MPUPOJONOIb30BaHUM, a  TakkKe  pa3yMHOM  HCIOJb30BaHUU
JOCTMKEHHM HAyKHM W TEXHOJIOTMW JUId JAJbHEWIIEr0 Pa3BUTHS

4eJI0BEUYECKOr0 OOIIECTBA

10

OBnazneHue pa3iIMuHbIMM croco0amMu  paboTel ¢  HMH(OpMaruen
¢u3nueckoro  coaepkKaHWs €  HCIOJb30BAaHHUEM  COBPEMEHHBIX
MH(POPMALIMOHHBIX TEXHOJOIHH; pa3BUTHE YMEHUH KPUTHYECKOTO

dHaJIN34a U OLICHKU JOCTOBCPHOCTHU HOquaeMOﬁ HH(pOpMaI_IHI/I

ChopmMupoBaHHOCTH ~ YMEHUH  NPUMEHSATH  OCHOBOIOJIATAIOIINE
ACTPOHOMHUYECKHE TOHATHs, TEOPUHU M 3aKOHBl Ui aHauu3a Hu
00BACHEHHUST (PU3MUECKUX MPOIIECCOB, MPOUCXOIAIIMX Ha 3BE37aX, B
3BE3AHBIX CHCTEMAX, B MEXKIAIAKTUYECKON Cpelne; JBUKEHHUS

HeOECHBIX TEJI, DBOIIOLUH 3BE€311 M Beenennon




INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMbBIX HA EI'D

11O ®PU3UKE

Kon Kon
pasaena/re JjiIeMe
MBI HTA

11

1.11

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUA

MEXAHHUKA
KMHEMATHKA

Mexanu4deckoe JABHIKCHHC. OTHOCUTEIIFHOCTh MEXaHUUECKOT'O

JABHMOKCHU. Cucrema orcuéra

1.1.2

1.1.3

MarepuaibHas TOUKA.

TpaeKTOpPHA

E& pamryc-BeKTop:
Fle )= (xle ) e ) =(e)),

TPAeKTOopIIs,

HepeMellleHIIe: ’O/
N7 =7 (1))~ 7)) =T 7y = '
= (Ax, Ay, A2),

OyTE.

CII0XKeHIIe TIepeMeTIeHHiL:

A =40y + A7,

CkopocTh MaTepUaIbHOU TOUKHU:

-y

J— -.':
== (v.0,0).

Ax

v, =—L =X, @aHAJIOIIYHO v, =V,, U.=Z,.
r—=0

CrnoxeHHe cKopocTell: 6, =0, + 0, -

Beluncrnenue nepeMelenys U IyTd MaTepUaIbHON TOUKU IIPU
MPSIMOJIMHEITHOM JBUKEHHUH BJIOJIb OCH X 1O TpaduKy

3aBUCUMOCTH V(1)

1.1.4




- . AD
YCKDPEHIIE MATCPHANEHOI TOYKIL: a = —L
ts)

At

Au
H}; = =
AL |y

PaBHOMEpPHOE IPSMOJIIMHEMHOE JBUYKEHHUE:

x(t) = xg + Voxt

= [ L}ﬁ ]r r‘ AHAIOTIIYHO {1‘1 = tUJ_ ]r': {I__ = { U__ :]r'.

1.15
U (t) — Vg, = const
PaBHOYCKOpEHHOE MPSIMOIMHENHOE IBH)KEHUE:
ats
x(t)=x,+u,t +——
v(t)=v, +at
1.16 a, = const
2 _ 2 3 c -
UJ.T Lﬁ.‘r - —H.T [""’2 ""’1]
v, + U,
TIpi IBIKEHI B OTHOM HalpaBIeHHH IyTh §= 1 2.
CBoOoaHoe majieHre. Y CKopeHrue CBOOOTHOTO TaICHHS.
v Jhl; ﬁo
1.1.7
Mo o
9] Xo ‘t'.r

JIBu>keHue Tena, OpOIIEHHOTO MO YTIIOM 0L K TOPU30HTY:




1.1.8

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

v.(t)=v,, +gt=u,sina—gr

=0

=—g=const

{u: (t)=vy, =v,cosa
{gx
[=}
oy

KpuBonuneiinoe nBuxeHue. [[BrkeHne MaTepruaibHON TOUKU
110 OKPYXHOCTH.
VYrnoBas u JIMHENHAA CKOPOCTh TOUKU:

v = wR

[Ipy paBHOMEPHOM JBHKEHUH TOYKH 10 OKPYKHOCTH

_Zn_z
w= = TV

. LleHTpoCTpeMUTENbHOE YCKOPEHUE TOUKU:

Qayc =?= w?R

. [lomHOE yCKOpEHHE MaTepUaIbHOU TOUYKHU

1.1.9

Teépaoe Teno. [locTtynarenbHOE U BpalllaTeIbHOE IBUKEHUE

TBEPIOrO Tesa

1.2

JTMHAMUKA

1.2.1

1.2.2

1.2.3

Nuepuunaneubie cucrteMsl orcuéra. IlepBbil 3akoH HeroTOHA.

[IpuHnun otHOCHTENBHOCTH ["anmumnes

Macca tena. IIIOTHOCTE BeliecTBa:
m

.0=7

Cwta. [TpyHIMD CyNeprIoO3UIIMK CHJT:

- - -

FpaBHOﬂeﬂCTB = Fl + F2+- -




1.2.4

1.2.5

1.2.6

Bropoii 3akon Herotona: 1uist MarepuanbHoil Touku B ICO

-
>

F1 =ma,q

Ap = FAt
npu

F = const

-—

—

‘L—i?_ Fj!l

Tpernii 3akoH HpIOTOHA [U1s1 MaTEpHAIIBHBIX TOYEK:

-

Fiy = —Fp

3aKOH BCEMHUPHOTO TATOTEHHUS: CHIIBI TPUTSHKEHHS MEXIY
TOYEYHBIMU MacCaMu PaBHBI
mpm;
RZ

F=G

Cuna TSDKECTH. HeHTp TSDKECTH Tela. 3aBHCHUMOCTh CHJIBI
TSDKECTH OT BBICOTHI h Haa MOBCPXHOCTHIO IIIAHETHI paglnyCoOM

RO:

GMm

M9 = Ry + h)?

1.2.7

Cuna ynpyroctu. 3akoH ['yka:




1.2.8

Cuna tpenus. Cyxoe TpeHue.
Cuiia TpeHust CKOJIbKEHUSI:
Erp = uN

Cuia TPCHHUA IIOKOA:

Koaddurment tpenns

1.2.9

1.3

13.1

1.3.2

JlaBaeHwue:

CTATUKA

—

F
MOMEHT CHJIBI OTHOCHTEIBHO OCH BpalCHUsA:

IM| = FI, tae | — rutedo cuist

-

F

OTHOCHUTEIIBHO  OcH,  mpoxojsmed  uyepes  Touky O
NEPIEHIUKYIISIPHO PUCYHKY

LenTp macc Tena. LleHTp Macc cucTeMbl MaTEpPUATBHBIX TOYEK:

- -

myr, + myry+...

T,
e my + my+...

B onHOpOgHOM TTOJIE TSXKECTH
(g = const)

OEHTP MaACC TCJIa COBIMAAACT C €ro HCHTPOM TAKCCTH

1.3.3

VYcnosus paBHoBecus TBEpaoro tena B MCO:
(M, +M,+...=0
1?‘1 +F,+...=0




3axoH Ilackansg

JaBnenue B )xuakocTH, mokosmieics B UCO:

p =po+ pgh

3akoH Apxumena:

>
>

FApx = _PBBITECH

€CJIM TEJIO M KUAKOCTh IokosaTcs B UCO, To

F, Apx — pg VBbITeCH

YcnoBue niaaBaHus Tell

14

3AKOHbI COXPAHEHN B MEXAHUKE

I/IMHy.]'IBC MaTepHaHBHOﬁ TOYKH:

p=mv

I/IMHy.]'IBC CHUCTCMBI TCII:

P =D +p2+

3aKOH M3MECHEHUS M COXPAaHCHHS UMITYIIbCa!
B UCO

- -

Ap = A(pl + P2 +.. ) = FlBHe].LIHAt + FZBHeLHHAt+' -

B UCO , ecitn

, €CITH

- -

Fipnemn + Fappemut---= 0

PeakTuBHOE IBMKEHIE




F

Ar X
PaboTa cwitbl Ha MaioM MNEPEMCIICHUN

;1:|1f'|-|$f'|-+:05 a=F, -Ax

a F

(3]
MOoOIHOCTE CHUJIBI:

CCJIM 3a BpEMs
145 At

pa60Ta CHUJIBI UBMCHACTCA HAa , TO MOIITHOCTDH CHIJIBI

Ad
P=— =F-vu-coso
ﬂf Ar—

Kunernueckast sHEprust MaTepruaaIbHON TOYKH:

2 2

mv p
EKHH = =
2 Zm

1.4.6

3aKOH U3MEHEHHS] KWHETUYECKON YHEPTUU CUCTEMBI

MatepuanbHbIX ToYek: B UCO AEkun = Al + A2 + ...

[TorenmmansHas 3HEPrUs:

JUISL TIOTEHLIMAIBHBIX CHII

A12 = Ell'[OTeHL[ - EZHOTeHu_= AEHOTeHLl

1.4.7

HOTGHHI/IaJII)HaSI OHEpTHUiA MaTepHaHI)HOfI TOYKHU B OJHOPOJHOM
TIOJIC TAXKECTHU!

EHOTeHu =mg h




1.5

1.4.8

151

[ToTenuuanpHas 3HEprus ynpyro 1eGopMUpOBaHHOIO Tea:

kx?
EHOTeHu = T

3aK0OH U3MEHEHUS U COXpPaHCHUA MEXaHUYECKOU OHECpIUu:
Euex = Exum + Emr&m-
B IICO AE,ex = Agcex HEMOTeHIL CEM
B IICO AE,x = 0. eCI Agcex memoresn. cax = 0

MEXAHUWYECKUE KOJIEFAHUA 1 BOJIHBI

I"apmonmnueckue KoJIeOaHus MaTepHalbHON TOYKHU.
Awmmuntyna u ¢asza konebanuii. Kunemarnueckoe onucanue:

x(f) = Asin| @t +o, ).

v =x.

an=(v),= -’ () = a.+ =0,
IJie X - CMEIlEHUE U3 PaBHOBECHS.
JIlnHamuyeckoe onucaHue:

ma, = —kx,
rre
k=mw

. 9TO 3HAYHUT, YTO
E, = —kx.

DHEPreTUYECKOe ONMMCAHNE (3aKOH COXPAHCHUS MEXaHUYECKOM

SHEpPrun):

CBs3b AMIIIUTYAbL KoJieOaHUI CMCIICHUA MaTCpHaHBHOﬁ

TOYKH C aMIUTUTyJIaMH1 KoJieOaHU# €€ CKOPOCTH U YyCKOPEHUS:

U =04, @ =04

1.5.2

[Tepron u yacToTa KoIeOaHMIA:




2n 1
T —_— ,———
® v
[Teprioq Manbix CBOOOTHBIX KOJEOAHWN MATEMaTUYECKOTO

MasTHHKA:

T=21\/I
g

[lepron cBOOOTHBIX KOJIEOaHUI TIPY>KUHHOTO MasiTHUKA!

m
T =2m |—

k

1.5.3

B]':»IHy}KI[eHHBIC konebanus. Pesonanc. PeonancHas KpuBasi

154

1.55

HOHCpC‘IHLIe n IIPOJO0JIbHBIC BOJIHBI. CKOpOCTB

pacpoCTpaHECHUS U JJIMHA BOJIHBI:

v
A=vT =—
v

WuTepdepennys u audpaxiyst BOIH
3Byk. CKOpOCTh 3ByKa
MOJIEKVYIJISIPHAS ®U3UKA. TEPMOJJMHAMUKA

2.1

MOJIEKYJISAPHAS OU3NKA

211

Mogenu cTpoeHus ra3oB, )KUAKOCTEHW U TBEpABIX Teiu. [lycTh
TepMoauHamMHuueckass cucrtema (teno) cocrout u3 N

OJIMHAKOBBIX MOJIEKYJI. Toraa KOIM4eCTBO BEIIECTBA
N m

vV=—=
Ny

e
Ny

— 9ucio ABoraapo, M — Macca CUCTEMEI (Tena),
U

— MOJIIpHaA Macca BCIICCTBA

2172

TennoBoe ABHKEHHUE aTOMOB U MOJICKYJI BCUICCTBA

2.1.3

BzauMopeiicTBHe yacTuIl BellecTBa

214

Huddysus. bBpoyHoBckoe nBUKEHHE




2.15

Monens uneanpaoro raza B MKT

2.1.6

2.1.7

CBs3b MEXy JaBJICHUEM U CpPEIHEH KMHETHUYECKOW SHEeprue
MOCTYIMATEIbHOTO TEIJIOBOTO JABUKEHUS MOJICKYJI UJI€aTbHOTO

ra3a (ocHoBHoe ypaBHeHue MKT):

rae MO — macca OZHOM MOJIEKYJIbI,

TL=V

- KOHLOCHTpAausg MOJICKYJI

AbcomtotHas Temnepatypa: T =t +273K

2.18

CBsi3b TEMIIEpaTyphl ra3a co CpeilHe KNHETUYECKOW SHEpruei

MMOCTYNATCIBbHOI'O TCIIJIOBOT'O ABMKCHUSA €0 MOJICKYIJI:

-

mgt
2

o =

kT

| e

m———

2.19

VYpaBuenue p = nkT

2.1.10

Mogenp uaeaabHOIo ra3a B TCPMOANHAMUKE:

(Vpaprerme Merreeea — Kareiipona
| BEIpeCKeHHe U1 BHYTPeHHEH JHePIHH
VpaeHeHlle Menzgeneepa — KrianeiipoHa (OpHMeHHM
3alcH):
pRT

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

BHPE.}KEHIIE RIRIE: | BH}*TPEHHEﬁ SHEPTII OOHOATOMHOIO ]

raza (IpHIMeHIMEle (QOPMET 3aIIICH )

L‘=%~.:RT=%M:T = iﬂRT=v¢-UT=%pV

2




2.1.11

3aKoH ,HaJ'IBTOHa IJIA JaBJICHUSA CMECH Pa3pEKCHHBIX I'a30B:

p=p +p2t..

2.1.12

2.1.13

N3omponieccsl B pa3pekeHHOM raze ¢ MOCTOSHHBIM YHCIIOM
MoJiekyJ N (C TOCTOSTHHBIM KOJHYECTBOM BEILIECTBA V):
m3orepMma (T = const): pV = const ,

nzoxopa (V = const):

14
== t
T cons

n3o6apa (p = const):

= const

N <

I'paduueckoe npeacranenue m3omnporecco Ha pV-, pT-u VT-
JarpaMMax.

OOBeIMHEHHBII Ta30BbIA 3aK0H:

pV _ .
7 = cons

JJI1 ITIOCTOSAHHOI'O KOJIMYECTBA BEIIICCTBA V.

Hacpiiennele ¥ HeHachllleHHbIE Mapbl. KadecTBeHHas
3aBUCUMOCTD IUIOTHOCTH W JABJIEHUS HACBILIEHHOIO IMapa OT
TEMIEPaTypbl, UX HE3aBUCHUMOCTh OT 00BEMA HACHIILIEHHOTO

napa

2.1.14

BnaxxHocTh BO3IyXA.
OTtHocuTENbHAS BIAXKHOCTB!

b= Prnapa T _ Prapa ()
Puaceimmapa (1) Puaceimnapa ()

2.1.15

H3menenue arperaTHbIX COCTOSIHAM BEIIECTBA: HUCIIAapCHUC U

KOHJICHCALIM, KUIIEHUE KUIKOCTH




2.2

WUsmenenue arperaTHbIX COCTOSIHUM BEIISCTBA: INIABJICHHUE H

2.1.16
KpUCTAILTU3AIUS
2.1.17 [IpeoOpazoBanue YHEPTUH B Pa30BBIX MEPEX0ax
TEPMOJJNHAMUKA
221 TemioBoe paBHOBECHE U TEMIIEpaTypa
2.2.2 BuyTpenHss sHeprus
Tennonepenaua kak cnocod M3MEHEHUS BHYTPEHHEH 3HEpruu
2.2.3 6e3 coepmieHuss paboTbl. KOHBEKIMSA, TEIUIONPOBOJHOCTD,
U3ITy4yeHue
KomnunuecTBo TemioThI.
VY aenbHas TEIUIOEMKOCTh BEIIECTBA C:
224
Q = cmAT
VY aenbHas TerioTa napoodpazoBanus L: Q = Lm.
2.2.5 VY aenbHas TemioTa miasiacHus A Q = Am.
VY aenvHas TemioTa cropanus Tormaa : Q = gm
DnemeHTapHas paboTa B TEpPMOJAMHAMHUKE:
A =pAV
2.2.6
Brruncnenue paboTsl 1o rpaduky mpoiecca Ha PV-guarpamme
[IepBrlii 3aKOH TEPMOANHAMUKH
Q12 =AUsz + A1 = (U = Uy) + Ay
2.2.7
Annabara:
Q12 =0= Ay, = (U; — Uz) = AUy,
2.2.8 Bropoii 3akoH TepmoanHamuku. HeoOpaTtumbie npoieccs
[Ipunuune! aeictBus Ternosix MamuH. KIT/T:
Aﬂm “'HJI'P_|“'1M| |"-3HI|T|
229 n= o) - o) =1- )

ZUHarp ZUHATD ZHATD




Maxkcumansnoe 3nauenue KIIJI. [{ukn Kapno:

T.. —-T. T
2.2.10 Max N =Nggy = ———— =1- =L
T g Y
VYpaBHeHHEe TEIIOBOTO OanaHca:
2.2.11 Q1 +0Q;+Q3+...=0
3 DJIEKTPOAMMHAMUKA
3.1 OJIEKTPUYECKOE IIOJIE
OnexTpuzanus Teld U €€ NposBICHUS. DIEKTPUUECKUN 3apsi.
311 JIBa Buaa 3apsana. OJEMEHTapHBIA JIIEKTPUYECKUH 3apsii.
3aKOH COXpaHEHUS JIEKTPUUECKOTO 3apsiia
B3aumogpeiictBue 3apsanoB. Toueunsie 3apsiibl. 3akoH Kynona:
B OJJHOPOJHOM BEILIECTBE C IUIIEKTPUUECKOMN
IIPOHUILIAEMOCTBIO
3.1.2 €
) l i)
poplallel 1 lalle
er- 4meg, 17
313 Onexkrpuueckoe mone. Ero neicTBUE Ha DIEKTPUYECKHE
o 3apsbl
Hanpsok€HHOCTD 37€KTPUUYECKOT0 TOJIS:
N F
qnpo61—xblfz'[
[Tosie ToueuHoro 3apsna:
q
3.14 E. =k )
Tr
OJIHOPOJIHOE TI0JIE:
E = const.

KapTtune! nHMA HanpsHKEHHOCTH 3TUX MTOJIEN




3.15

HOTCHHI/IEUII)HOCTB SJICKTPOCTATUYCCKOI'O ITOJIA.

Pa3zHocTh MOTEHIIMATIOB 1 HANPSIKEHUE:
A1z = q($1 — P2) = —qAd = qU.

HOTCHI_[I/IaJ'IBHaSI 3Hepr1/151 3ap;{z[a B 3J'IeKTpOCTaTI/I‘IeCKOM I10JIC:
W =q¢

ITorennman QJICKTPOCTATHUYCCKOI'O IT10JIA:

¢_ﬂ
T q

CBs13b HaHpﬂ)KéHHOCTI/I moJiA 1 PAa3sHOCTH IMOTCHUUAJIOB JJIA

OJHOPOJHOTO JICKTPOCTATHYCCKOI'O ITOJIA: U=Ed

3.1.6

HpI/IHHI/IH CYIICPIIO3UTNHU SJICKTPUICCKUX MTOJICH:

- - -

E=E1+E2+,¢ :¢1+¢2+

3.1.7

[IpoBOAHMKY B 3JIEKTPOCTATUYECKOM IIOJIE.
VYcnoBue paBHOBeCHUS 3apsA0B: BHYTPU IPOBOAHHUKA

Et=0

, BHYTPU U Ha ITIOBEPXHOCTHU IIPOBOJHUKA () = CONSt

3.1.8

JIMDIIeKTPUKHY B JIEKTpOCTaTUYeCKOM moJie. JluanekTpudeckas

MMPOHUIACMOCTDb BCHICCTBA €

3.1.9

KOHI[CHC&TOp. 3J'ICKTpOéMKOCTB KOHACHCATOpa:

q
C=—
U

DeKTpoEMKOCTh TIOCKOTO KOHJICHCATOpa:

_ €8S
= P = &(y




3.1.10

HapannenLHoe COCINMHCHUEC KOHACHCATOPOB:

q= QI+QZ+--HU1 = UZ :---'Cnapann_C1+C2+-"

HOCHCI{OB&TCHBHOG COCAMHECHUEC KOHACHCATOPOB:

U=U;+Uz..,q1=q2 = =—+—+.

3.1.11

9Hepr1/151 3apsSPKCHHOT'O KOHJACHCATOpA:

_qU_CUZ_q2

R 2 2C

3.2

3AKOHBLI ITIOCTOAHHOI'O TOKA

3.2.1

Cuia Toka:

TTocrosuuerii TOK: | = const

Jlng moctosiHHOTO TOKa ( = It

3.2.2

3.2.3

3.24

VYCiioBHS CyIIECTBOBAHUS JIEKTPUUYECKOTO TOKA.
Hanpsoxkenne U u OJIC E

3akoH OMa a1 y4acTKa LeMu:

I_U
R

DIIEKTPUYECKOE CONPOTHUBJICHHUE. 3aBUCUMOCTD
COMPOTHUBIIEHUS OJHOPOJHOTO MPOBOJHUKA OT €ro JUIMHBI U

CCUCHUS. YJIGJ'H)HOG COIIPOTUBJICHHUEC BEIICCTBA.

l
R:pg




Hcrounuku Toka. IJ]C ncrouynmka Toka:

ACTOpOHHI/IXCI/IJI

E =
3.25 q

BHYTpeHHCC COIIPOTUBJICHUEC UCTOYHHKA TOKA

3akon OMa a1 moiHou (3aMKHYTOM) 3JieKTpuuecko nenu: E

= IR + Ir, oTkyna

3.2.6

[TapannenbHoe cOeMHEHUE IPOBOAHUKOB!
I=11+12+..,Ul=U2=.,
1 1 1

=—+—+..
Rnapaml Rl RZ

3.2.7
HOCJ’IGI[OBEITGJ'ILHOG COCAVHCHUC ITPOBOAHUKOB:
U=Ul+U2+.,11=12=..

Ruoen = Ry + Ry+...

Pabota snexkrpuueckoro Toka: A = [Ut.
3akoH J[xoynsa — Jlenua:
Q = IRt

3.2.8
Ha pesucrope

U2
R:Q=A=12Rt=IUt=?t

MOHIHOCTB OJICKTPHUYECKOT'O TOKA:

3.29 A4
P=—0 =1U

AT {50




TenmoBas MOINHOCTB, BBIACIACMAs Ha pE3NUCTOPE:

. UP
P=FR=—=IU
R
MoniHocTh HCTOYHUKA TOKA:
Ad_
At

CBO6OI[HBIC HOCUTCIIN SJIICKTPUICCKUX 3apsAa10B B

3210 MPOBOJHUKAX. MexaHu3MBbl MPOBOAUMOCTH TBEPABIX
o METaJIJIOB, PacTBOPOB M PpAaCIUIABOB 3JIEKTPOJUTOB, Ta30B.
[TonynpoBoauuku. I101ynnpOBOIHUKOBBINA 1O/
3.3 MAT'HUTHOE I1OJIE
MexaHuueckoe B3auMOJICHCTBUE MarHUTOB. MarHutHoe mnoie.
Bekrtop MarHuTHOM wumHAyKuuu. IlpuHnun cyneprno3unuu
MarHMTHBIX MOJIEH:
331 B =B, + By+...
Jluann wWHAYKOMM MarHUTHOTO mnons. KapTtuHa nuHMM
UHIYKIUH MarHuTHOTO 10JIA II0JIOCOBOTO u
[10JIKOBOOOPA3HOT0 MOCTOSHHBIX MarHUTOB
OneiT Opcrega. MarHuTHOe 10JIe€ TMPOBOJHUKA C TOKOM.
332 KaptunHa nuMHMHA HHOYKIOUM MarHUTHOTO TOJS JJIMHHOTO
o MPSIMOTO MPOBOJIHUKA M 3aMKHYTOTI'O KOJIBLIEBOTO ITPOBOIHHKA,
KaTyIIKH C TOKOM
Cuna Amnepa, e€ HanpaBJIEHUE U BEJINYNHA:
F, = IBlsina
3.3.3 , r7e o — yroj Mexay HarpaBJIeHHUEM ITPOBOIHUKA M BEKTOPOM

>

B




Cuna JlopeHiia, €€ HanpaBJIECHUE U BEIUYMHA:

Fnop =1 q | vBsina

IZIe 0. — YTOJI MEKIY BEKTOpaMH

v
3.34
u
B
. JIBW>KeHHME 3apsHKEHHON YacTHIBI B OJHOPOJAHOM MarHHUTHOM
noJje
3.4 DJIEKTPOMATHUTHA S UHAYKLWA
[ToTok BeKTOpa MArHUTHOM WHAYKIIMH:
® = B,,S = BScosa
3.4.1
3.4.2 SBnenue snexkTpoMariuTHOM UHAYKIMU. J/1C nnnykuuu
3aKOH ANeKTpoMarHuTHOM nHAyKuu Dapases:
AD

N_u—:l}




Lt
\I/ )
!
——

3J1C uHIyKIUHU B IPSIMOM IIPOBOJIHUKE JUTUHOIA |,

JABMXXYIIEMCS CO CKOPOCTBIO

(wll)
B OI[HOPOI[HOM MAardvTHOM II0JIC B:

| E; |I= Blvcosa

, TJIe 0. — yToJI MeX 1y BeKTopoM B u Hopmaibio

-

n
344
K TUIOCKOCTH, B KOTOPOH JIEKAT BEKTOPBI
luv
; eclin
l
1
B
, U
v
TO
| E; |I= Blv

3.45 [TpaBuso Jlenia




NHAYKTUBHOCTB:

. (o))
1
346 >wnm®=LI
Camounaykuus. 9J1C caMOUHAYKIUHN:
AT
E.=—L—| =-LI
Aty
DHeprusi MarHUTHOTO TIOJISl KATYIIIKUA C TOKOM:
LI?

3.5 SJIEKTPOMAT'HUTHBIE KOJIEBAHM S 11 BOJIHBI
Konebarenbubiit  koHTYyp. CBOOOAHBIE 3JIEKTPOMATHUTHBIE
KoJieOaHus B UI€ATHHOM K0JIe0aTETbHOM KOHTYPE:

[4(7) = Gumsin( ot + @)
]fffﬁ] =g, =g, cos( wt +qp) =1 cos(wt + @)
35.1 ®opmyna Tomcona:
T =2nVLC
, OTKyZJa
2n 1
wn=—=—
T VvLC
CBsi3b aMIUIUTY/ABI 3apsAJia KOHJAEHCATOPa C aMIUTUTYJ0M CHUJIbI
TOKa TPU CBOOOJHBIX DJIEKTPOMAarHUTHBIX KOJEOAHUSIX B
UJeabHOM KOJIe0aTeTbHOM KOHTYpE:
Im
gm.u =
L))
352 3aKOH COXpaHEHHS SHEPTHH B HACATHLHOM KOJI€OATEITHHOM

KOHTYpe:




3.5.3

BBIHY)KI[CHHBIC OJICKTPOMAarduTHEBIC Konebanus. Pe3onanc

[Tepemennbiii Tok. [IpomsBoncTBO, mepemavya u morpedaeHUE

JJIEKTPUYECKON SHEPTUU

o cu® LI _cU’_ LI’
+ = e = e — const.
2 2 2 2

CBoiicTBa 3JIEKTPOMATrHUTHBIX BOJIH. B3auMHass opueHTanus

BEKTOPOB B 3JIEKTPOMarHUTHOM BOJIHE B BaKyyMe:
3.55 - .

E1lBlc

356 [Ixana JJIEKTPOMAarHUTHBIX BOJIH. IIpumeHeHne

ANIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

3.6 OIITUKA

36.1 [IpsimosinHENHOE pacIpoOCTpaHEHUE CBETa B  OJHOPOAHOMN

cpene. Toueunslit ucrounuk. Jlyu cera

3aKOHBI OTPAKEHUS CBETA.

a=f
3.6.2
alp
77777777777

3.6.3 [TocTpoeHne N300paKEHHI B MIIOCKOM 3epKaje

3aKOHbBI IPEJIOMJICHUS CBETA.

[Ipenomnenue ceera:

nysina = n,sing.

3.6.4

AOGCOTIOTHBIN MMOKa3aTeNb MPEIOMIICHHUS:
Cc

Nasec = v

OTHOCUTENBHEIN MOKA3aTEelb MMpEJIOMJICHUSA:




Xox JIydel B ipU3Me.
\"1 = 1"'"2 . H].}']. = Hli'l
CooTHOIIEHHE 4YacTOT M COOTHOIICHHE [UIMH BOJH IIPU

[Iepex0/1€ MOHOXPOMATHUECKOI0 CBETA Yepe3 IPaHUILy paszerna

ABYX OIITHUYCCKUX CPCU:

n,<n, n,
0 “
3.6.5 [TonHOE BHYTpEHHEE OTpAKEHUE.
[IpenenbHbI yroil MOJIHOI0 BHYTPEHHETO OTPasKEHUS:
, 1 n;
Sinay, = =—
Noru ng
CoOuparoniue M paccewBarollde JUH3bL. TOHKass JIMH3a.
@OKyCHOE PaCCTOSIHUE U ONTHYECKAs CHJIA TOHKOM JIMH3BIL:
3.6.6 D !
. . - F
®opmysia TOHKOH JIMH3bI:
1 N 1 1
d f F
3.6.7

YBenuueHue, JaBaeMoe TUH30M:

h |fl
r=g=="a




F\ h
f

3

B ciyuae paccenBaronieit JMH3bI:

1
DO=F = BO'
3.6.8 r,zﬁzlfll
H d
Xox myda, IpOUIEANIETO JTMH3Y MO MPOU3BOJIBHBIM YIJIOM K
e€ rnaBHOM ontuueckoi ocu. IlocTpoeHne wu300pakeHUI
TOYKHM M OTpE3Ka MPSMOW B COOMPAIONIMX U PACCEUBAIOIINX
JIMH3aX U UX CUCTeMax
36.9 doroanmapaT Kak onTuuecKui mpudop. I'ma3 kak onTudeckas
cucremMa
HNurepdepennius cBera. KorepeHTHbIE MCTOYHUKHU. Y CIOBHS
HaOI0IeHUs MaKCUMYMOB u MHUHHMYMOB B
MHTEpPEPEHIIMOHHON  KapTWHE OT  JIBYX  CHH(a3HbIX
KOTE€PEHTHBIX UCTOUHUKOB:
3.6.
MAaKCIIMYMEI — A=2m ; m=0,£1,£2.£3, .,
)
v
MITHIMYMEI — .-1'=.={2m+1_];, m=0,£1,+2 +3 .
e
Hudpakmus cera. JudpaknuonHas pemeéTka. Y CIOBUE
36.11 HaOJIOJIEHUs TJIABHBIX MAaKCUMyMOB TIpH  HOPMaJbHOM

MaaACHUNU MOHOXPOMATHUYCCKOT'O CBCTA C JJIMHOM BOJIHBI A Ha

peméTKy ¢ nmeproaom d:




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

3.6.12 Jucniepcus cBera
4 KBAHTOBAS ®U3MKA
4.1 KOPITYCKYJISIPHO-BOJIHOBOM 1Y AJIU3M
411 I'umore3a M. [1nanka o kBantax. ®opmymna [1nanka: E = hv
®otonbl. DHeprus GoToHa:
E=hv= he _
=hv=—=pc
41.2
Nmnynbse dpoToHa:
_E _h h
p= c ¢ A
4.1.3 doroaddext. OnbiTer A.I'. CroseroBa. 3akoHbI hoTodhdekTa
Ypasaenue DitamTeitHa 11 poTodrddexra:
E(l)OTOHa = ABbIXOAa + EKHHmG,X'
rae,
hc
E(l)OTOHa =hv = 7'
414
hc
ABbeo;{a = hv}(p = A_Kp
2
mv
Evunmax = Zmax = elUsay
JlaBneHue cBera.
415 JlaBiieHrE cBETa Ha MOJHOCTBHIO OTPAXKAIOIIYI0 MOBEPXHOCTh U

Ha MOJIHOCTBIO IMOrJIOM[A0IIYHO ITIOBEPXHOCTH




4.2

OU3NKA ATOMA

4.3

421

HnaHeTapHa;I MOACIb aToMa

4.2.2

[Toctynarel bopa. M3nydenue u mornomnieHne (HOTOHOB IMpH

IIEpPEX0/I€ aTOMa C OJJTHOTO YPOBHS SHEPTUU Ha IPYTOu:

hv, . = he =|E, -E

mr -
Y

™ |

4.2.3

43.1

4.3.2

JIuHeityaTbie CEKTPHI.

CriexTp ypoBHEH 3HEPruu aToMa BOJOpPOJa:

—13,65B
E =22 5123

" 2

n*

OU3NKA ATOMHOI'O AIPA

Hyxnonnas moxmens sigpa ['eitsenbepra — MBaHeHKO

sapa. MaccoBoe uncio aapa. M3otonst

PannoakTUBHOCTE.

Anbda-pacnan:
A~ A4 4
7 X—>>-Y+ ;He

bera-pacnag.

DneKTpoHHBbIN B-pacnai;

A A [ J——
s X—= Y+ je+v,

[Tozutponusii B-pacnan;
A A 0=, .,
N 0Y + €+ v,

I'amma-usnyuenue

. 3apsn

4.3.3

3aKkoH PaaArO0aKTUBHOI'O paciiajga:

-t
N(t) = Ny % 2T

HYCTB M — Macca paIMOAKTUBHOT'O BEIICCTBA. Tornma

-t
m(t) =mgy* 2T




43.4

S nepubie peakuuu. JleneHue u CUHTE3 A1€p




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






