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MNOACHUTEJIBHASA 3AIINCKA

[IporpaMmmMa 1o ¢Qu3uke Ha YpPOBHE CpeaHero oouero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJOXEHUW M TPEOOBAHWM K pe3ysibTaTaM OCBOCHUS
OCHOBHOI 00pa3oBaresibHOM porpaMmsl, npeactaBieHHbIX B PI'OC COO, a Takxke
c yu€toM enepaibHON paboueld mporpamMmbl BocnuTaHuss W KoHuemnmmu
npenoaaBanus yueoHoro npeamera «®dusnka» B 00pa3oBaTeIbHbIX OpraHU3aLUsaX
Poccuiickoit @enepanuu, peaau3yomuXx OCHOBHbIE 00pa30BaTENbHbIE TPOrPAMMBI.

[Tporpamma 1o ¢usuke onpeaenseT 00g3aTeNbHOE MPEAMETHOE COIEpPIKaHNUE,
YCTaHaBJIMBAET PEKOMEHAYEMYIO MOCIEA0BATEIBHOCTD U3YUYEHUS TEM U Pa3JIEiIoB
y4eOHOro mpeaMmeTa ¢ y4€TOM MEXIPEIMETHBIX M BHYTPHUIIPEAMETHBIX CBS3EH,
JOTUKK y4eOHOTO MPOLECCa, BO3PACTHBIX OCOOEHHOCTEH  OO0yYaromuxcsl.
[Iporpamma mo ¢usuke AaéT MpencTaBICHHE O LEsIX, COAEp)KaHWUHU, OOuIei
CTpaTerud OOy4YeHHs, BOCIMTAaHUS U Pa3BUTHUS OOYyYaIOLUIUXCA CpEACTBAMHU
ydebHoro npenmMera «Pu3nka» Ha yriyOJEHHOM ypOBHE.

N3yuenne kypca (Pusznku yriayOJIEHHOTO YPOBHS IMO3BOJISIET peaiu30BaTh
3aa4i MPO(PEeCCHOHANBHON OpUEHTAIINH, HAMPaBJICHO HA CO3JaHHUE YCIOBUU IS
NPOSIBJICHUS] CBOMX HMHTEJUIEKTYaJbHBIX M TBOPUYECKHX CIIOCOOHOCTEN KaXKJbIM
oOyyarolumMcsi, KOTOpbIE HEOOXOAMMBI IJIsl TNPOJOJDKEHUS oOpa3oBaHMs B
opraHu3auusax Npo(ecCHOHAIBHOrO O00pa30BaHUsl MO Pa3IUYHbBIM  (UZHKO-
TEXHUYECKUM U MHKEHEPHBIM CIIEHUATIbHOCTSIM.

B nporpamme no ¢usmuke onpeneistoTcs miIaHupyeMble pe3yibTaThl OCBOCHHUS
Kypca (U3MKH Ha YpOBHE CpEAHEro oomero oOpa3oBaHMs: JUYHOCTHBIE,
MeTalnpeJMeTHbIle, MpeaMeTHble (Ha  yrayOnénHom  ypoBHe). HayuHo-
METOJIOJIOTUYECKOM OCHOBOW Ui pa3paboTKu TpeOOBaHUN K JUYHOCTHBIM,
METanpeMETHBIM W MPEAMETHBIM pe3yjbTaTaM OOYyYarolUuXcs, OCBOMBIIUX
nporpammy 1o (pu3MKe Ha YpOBHE CpeIHEro 0011Iero oopazoBaHusl Ha yIriryOJaéHHOM
YPOBHE, SIBJIAETCS CUCTEMHO-AESTEIbHOCTHBIN MOIXO/I.

[Tporpamma o (pu3HKe BKIIOYAECT:

IUTAHUPYEMBbIE Pe3yJIbTaThl OCBOCHUS Kypca GU3HUKH Ha YIIIyOJIEHHOM ypOBHE,
B TOM YHCJIE IPEIMETHBIE PE3YJIbTATHI 10 TOAaM 00yUYeHMS;

cojiepKaHue yueOHoro npeamMera « u3ukay Mo rojgaM o0ydeHusl.

[Iporpamma 1o ¢u3MKe UMEET NPUMEPHBIH XapakTep U MOXKET ObITh
UCIOJIb30BaHa YUUTENAMU (PU3UKH JUIsI COCTABJICHUS CBOMX PabOUUX MpOrpamm.

[TporpaMma no gu3uke He CKOBBIBAET TBOPUYECKYIO0 NHULMATUBY YUUTENEH U
MPENOCTABISET BO3MOXKHOCTH JUIsl peaju3alydyd Pa3judyHbIX METOJUYECKUX
MOJXOJ0B K MPENOAaBaHUI0 (U3UKU Ha YriayOJIEHHOM YPOBHE MPHU YCIOBHH
COXpaHeHus 00s3aTeIbHON YacTH COJIepKaHus Kypca.

dusnka Kak Hayka O HamOosee OOIIMX 3aKOHaX NPUPOJbl, BBICTyHas B
KauyecTBE y4eOHOT0 IpeJIMeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIJ B CUCTEMY



3HaHHK 00 okpykaromieMm mupe. [lIkonpHbIN Kype PU3NKH — CHCTEMOOOPa3yIOIIHIA
JUTISI €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MOCKOIbKY (DU3NUYECKUE 3aKOHbI
JexKaT B OCHOBE IIPOILIECCOB M SBJIEHUM, H3ydyaeMbIX XUMHUEH, OHOJIOTHEH,
¢uzuyeckoir reorpadueid u acTtpoHoMmueil. lcnonb3oBaHME U AKTHUBHOE
npuMeHeHue (U3NYECKUX 3HAHUN OMpENeNTHiIo XapakTep U OypHOE pa3BUTHE
pa3HOo00pa3HBIX TEXHOJOTHI B chepe IHEPTETUKH, TPAHCTIOPTA, OCBOEHUS KOCMOCA,
MOJIyYEHUs] HOBBIX MaTEpHajOB C 3aJaHHBIMU CBOMCTBaMH. M3yueHue Gu3uKu
BHOCUT OCHOBHOM BKJIaJ B (JOPMHUPOBAHUE €CTECTBEHHO-HAYYHOM KapTUHBI MHUpa
oOy4aromierocsi, B pOpMUPOBAHNE YMEHHUI MPUMEHATh HAYYHBIA METOJ TTO3HAHUS
MIPY BBIMOJTHEHUU UMHU YUYEOHBIX UCCIIEIOBAHUA.

B ocHOBY Kypca (pu3uku Ha ypoBHE cpeHEro o01ero 0opa3oBaHus MOJ0XKEH
pAI uaeH, KOTOPbIe MOXKHO PacCCMaTpPUBATh KaK MPUHIUIIBI €r0 MOCTPOESHUSL.

Hoea uenocmunocmu. B COOTBETCTBUHM C HEU KypC SIBJSIETCS JIOTMYECKHU
3aBEPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3/iesioB (GU3HUKHU, BKIIOYAET Kak
BOIIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOMN (U3HKHU.

Hoea cenepanuzayuu. B cOOTBETCTBUM C HEW MaTepual Kypca (U3NKU
o0beaMHEH BOKPYr (Qusnueckux Teopuid. Beagymum B Kypce sBIseTcS
dbopMHpoBaHUEe TMPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaTe€pUH, BEIECTBE U
noJie.

Hoea zymanumapuzayuu. EE peanusanus npeAnonaracT HMCMOJIb30BAHUE
T'YMaHUTAPHOTO TOTECHIHMANA (HU3MYECKON HAYKH, OCMBICIICHHE CBSI3U Pa3BUTHS
(bU3HKY C pa3BUTHEM OOIIECTBA, a TAKIKE C MUPOBO33PEHUECKUMU, HPABCTBEHHBIMHU
Y HKOJIOTMYECKUMU ITpoOIeMamu.

Hoea npuknaonou nanpagnennocmu. Kypc usuku yriry0iaEHHOTO ypOBHS
MpEANoJiaraeT 3HaKOMCTBO C IIUPOKUM KPYTrOM TEXHHYECKHUX M TEXHOJOTHUYECKUX
MPWIOKEHUN W3YYeHHBIX TEOpuid W 3akoHOB. [Ipu 3TOM paccmarpuBaroTcs Ha
YpPOBHE OOIIMX MPEACTABICHUN M COBPEMEHHbIE TEXHUYECKUE YCTPOMCTBA, M
TE€XHOJIOTHH.

Hoea 3konocuzayuu peanmusyercs TNOCPEICTBOM BBEACHUS DSJIEMEHTOB
COJIepKaHMs, TMOCBAIIEHHBIX HKOJOTHYECKUM TMpoOJieMaM  COBPEMEHHOCTH,
KOTOpbIE CBSI3aHbl C PA3BUTHEM TEXHUKUW M TEXHOJOTUW, a TaKKe OOCYXICHHS
po0JIeEM pallMOHATBHOIO MPUPOIOIOIB30BAHUS U IKOJIOTMYECKON 0€30MMacHOCTH.

OcBoeHue coaepKaHus MPOrpaMMBbl 10 (PU3UKE JTOJKHO OBITH MOCTPOEHO Ha
MPUHIIMIIAX CUCTEMHO-AEATENHHOCTHOTO noaxoAa. s dbusuku peanuszanus 3TUX
MPUHIIMIIOB 0a3UpyeTCsl Ha UCMOIb30BAHUM CAMOCTOATENBHOTO SKCIIEPUMEHTA KaK
MOCTOSIHHO JielcTByoero ¢akropa ydeOHoro mpoiecca. s yriyOnéHHOro
YPOBHS — 3TO CHCTEMA CaMOCTOSITEIBHOIO YUYEHHYECKOIO HKCIIEPUMEHTA,
BKJIIOYAIOMIETO (PPOHTANIbHBIE YUYEHWYECKHE OMbBITHI MPU M3YUYEHUH HOBOTO
Martepuaia, JabopaTopHbie pabOThl U paOOThI MpakTUKyMma. [Ipu 3TOM BO3MOKHBI



JBa crioco0a peanu3anuu GU3NYecKoro npakTukyma. B nepBom ciyuyae npakTuKyM
npoBoauTcs 6o B koHie 10 m 11 xmaccoB, nuMOO mOCiE€ MEPBOIO W BTOPOTO
MOJIYTOAMM B KaXKJIOM U3 9TUX KJjaccoB. BTopoit crocod — 3To uHTErpaius padot
NPaKTHKyMa B CHCTEMY JIa0OpaTOPHBIX pabOT, KOTOpPBIE MPOBOISATCS B MPOIECCE
u3ydeHus pasnena (temsl). Ilpu 3ToM mox paboTamMu NMpakTHKyMa MOHUMAETCs
CaMOCTOATENLHOE HCCIEOBaHUE, KOTOPOE TPOBOJUTCS IO PYKOBOJICTBY
CBEPHYTOr0, 0000IIEHHOTO BHIa O€3 MOIIaroBOi MHCTPYKIIHMH.

B nmporpamme 1o (¢u3umke cucTeMa YYEHHUYECKOTO HKCIEPHMEHTA,
7a00paTOpHBIX pabOT W MpakTUKyMa IpeJCTaBlI€Ha €IUHBIM mepeyHeM. Bnibop
TEMaTUKHU JJI1 3TUX BHUJIOB YUCHHUUECKUX MPAKTHUYECKUX PadOT OCYIIECTBISETCS
ydacTHUKaMU 00pa30BaTeIbHOrO MpoIlecca UCXOAS U3 0COOCHHOCTEH TTOYPOYHOTO
IUIAHUPOBAaHUS W OCHauleHusi kaOuHeta ¢usuku. Ilpu sTomM oOecneunBaercs
OBJIQZICHHE OOYyYarolMMHCS YMEHUSIMH MPOBOAMUTH TMPSIMbIE M KOCBEHHBIE
U3MEpPEHHUs, WCCIECAOBAHMS 3aBUCUMOCTEH (DU3MYECKUX BEIMYUH U TMOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEAT0KEHHBIX TUITOTE3.

Bonbiioe BHMMaHue yesieTcst pEIIeHNI0 PACUETHRIX M KAUeCTBEHHBIX 3a/1ad.
[Tpu 3TOM JU1s pacYETHBIX 3314 IPUOPUTETOM SIBIISIFOTCSI 33]Ja4H C SIBHO 3aJJaHHOU U
HESBHO 3aJIaHHON (PM3MUECKOW MOJEIbIO, MO3BOJISIONINE MPUMEHSATh W3YUYEHHBIE
3aKOHBI W 3aKOHOMEPHOCTH KaK W3 OJIHOTO pas3felia Kypca, TaK U HHTETPHUPYS
NPUMEHEHNE 3HAaHUI U3 Pa3HbIX pa3aenoB. [Jig KaueCTBEHHBIX 3a/1a4 PUOPUTETOM
SBIIIOTCSL 3aJlaHus Ha OOBSCHEHUE/TIPEJCKAa3aHUuEe TPOTEKAHHS (PU3NUECKHUX
SBJICHUM M TIPOLIECCOB B OKPYXKAIOIIEH KU3HU, TpeOyromirue Bbioopa HU3n4ecKoit
MOJIEJH JIJIsl CUTyaIllH MPaKTUKO-OPHUEHTUPOBAHHOTO XapaKTepa.

B cootserctBuu ¢ TpedoBanussMu @I'OC COO k maTepHaIbHO-TEXHUYECKOMY
o0ecreueHuIo yuyeOHoro mporecca Kype Gu3uku yriryOJI€HHOTO YPOBHS Ha YPOBHE
cpenHero oOmiero oOpa3oBaHUs JOHKEH H3Yy4yaThCs B YCJIOBHSX IPEIMETHOTO
kabuHeta. B kaOuHere GU3MKHM JOMKHO OBITH HEOOXOAUMOE J1abOpaTOpHOE
000pymOBaHUE TSI BBITIOJTHEHHSI YKAa3aHHBIX B MPOrpaMMe MO (PU3NKE YUCHUIECKIX
OTIBITOB, JTJAOOPATOPHBIX PadOT U pabOT MPaKTUKyMa, a TAKKe IEMOHCTPAI[MOHHOE
o0opy10BaHHE.

JemoHCcTpaninoHHoe o0opyaoBaHue (HOPMHUPYETCSs B COOTBETCTBHM C
OPUHLIAIIOM MHHHMAJbHOM JIOCTATOYHOCTH H  OOECIEYMBAET MOCTAHOBKY
NEPEYUCIIEHHBIX B TMporpamMme Mo (U3MKE KIIYEBBIX JAEMOHCTpAaUUN IS
UCCJIEIOBAHMUSI  W3Y4YaeMbIX  SIBIEHUW ©  MPOILIECCOB, OMIUPHUUECKUX U
(byHIaMEHTaIbHBIX 3aKOHOB, MX TEXHUYECKUX MPUMEHEHHIA.

JlaGopatopHoe o00OpyIOBaHHE [JIi YUYEHHUECKHUX MPAKTUUYECKUX padoT
dbopMupyercss B BHIE€ TEMAaTHYECKHMX KOMILJIEKTOB U OOeCledyrBaeTcs B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydammmxcsa. TemMaTH4ecKue KOMIUIEKTHI
71a00paTOPHOTO OOOPYJIOBAHUS JIOKHBI OBITh IMOCTPOEHBI Ha KOMIUIEKCHOM



UCIIOJIb30BaHUU aHAJIOTOBBIX U HU(POBBIX MPHOOPOB, a TaKKe KOMIBIOTEPHBIX
U3MEpPUTEIBHBIX CUCTEM B BHJIE TU(POBBIX JabOpaToOpuil.

OCHOBHBIMHU LIEJIAMH U3y4eHUs PU3UKHU B 001IEM 00pa30BaHUU SBIISIOTCS:

(dbopMHpOBaHHWE HWHTEpeca M CTPEMJIEHUS OOy4YaroImMXCd K HAyYHOMY
U3YYEHUIO TMPUPOJBI, PA3BUTHE WX HHTEJUIEKTYAJIbHBIX UM  TBOPYECKUX
CIIOCOOHOCTEN;

pa3BUTHE NPEACTABICHUA O HAYYHOM METOJE IMO3HaHUS U (PopMUpOBaHHE
UCCJIEI0BATEIBCKOIO0 OTHOIIECHUS K OKPYXKAIOIUM SIBJICHUSM;

(dbopMupoOBaHHE HaAyYHOIO MHUPOBO33PEHMS KaK pe3yjbTaTa U3y4eHHUs OCHOB
CTpOEHUS MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (DU3HKU;

dhopmMupoBaHUe YMEHUN OOBSICHSTH SBJICHUS C UCIIOIb30BaHUEM (PHU3UUECKUX
3HAHMM U Hay4YHBIX JOKa3aTEIbCTB;

dbopMupoBaHrUEe NPEACTABICHUNH O pPOAM (U3UKU IS PA3BUTUA APYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTUH;

pa3BUTHE peICTaBICHUN 0 BO3MOXHBIX  cepax  Oyayuuei
npoeCCUOHANILHONW  NIESITEIbHOCTH, CBSI3aHHBIX € (DU3UKOM, TMOJArOTOBKAa K
JanbHENIeMy 0Oy4eHHUIO B 3TOM HalPaBJICHUH.

JocTikeHne 3TuX 1elield obecrneunBaeTcsl pelieHneM CIIeAyIomuX 3a1a4 B
npoiiecce u3yueHus Kypca GU3uKi Ha YPOBHE CpeTHEro O0IIero oopa3oBaHus:

NpUOOPETEHNE CUCTEMBI 3HAaHUI 00 0OIIMX (PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHaX,  TEOpUsX,  BKIIOYas  MEXaHUKy,  MOJEKYJSpHYI0  (U3HKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3UKY U 3JIE€MEHTHI aCTPOPU3UKH;

bopMHpOBaHHE YMEHUN MPUMEHATH TEOPETUUECKUE 3HAHUS ISl OOBSICHEHUS
(u3NYECKUX SIBICHUN B MPUPOAE U I NPUHATHS MNPAKTUYECKUX PELICHUN B
MMOBCEIHEBHOM KM3HH;

OCBOEHHE CIIOCOOOB PEIICHUSI PA3IMYHbIX 33]1a4 C SBHO 33JJaHHOMN (hU3UYECKOi
MOJIENIbIO, 3ajJlay, MOAPa3yMEBAIOLIUX CAMOCTOSITENIbHOE CO3/aHHue (HU3NUYECKOM
MOJIENIM, AJEKBAaTHOW YCJIOBHMSIM 3aJladyd, B TOM 4YHCIIE€ 3aJa4 WHKEHEPHOIrO
Xapaxkrepa;

noHUMaHue (U3MUECKUX OCHOB M TPUHIMUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTMYECKUX MPOLIECCOB, UX BIUSIHMS HA OKPYKAIOIIYIO CPELy;

OBJIAJICHUE METOJAaMHU CaMOCTOSITEIbBHOIO IUIAHUPOBAaHUS M TMPOBEIEHUS
¢u3nYecKuX OKCIEPUMEHTOB, aHaiM3a M HMHTEpPOpeTaluud  HHpOpMaIuH,
OTIpEJICJICHHS] IOCTOBEPHOCTHU MOJIYYEHHOTO pe3yJsIbTaTa;

CO3JIaHME YCJIOBHM ISl pa3BUTUS YMEHHMU MPOEKTHO-HCCIEI0BATENbCKOM,
TBOPUYECKOU JIESITETbHOCTH;

pa3BUTHE HHTEpPEca K chepaM NpoPecCHOHATBHON JeSTEIbHOCTH, CBSI3aHHOM C
(hU3UKOM.



B coorBerctBun ¢ tpeboBanusimu DGI'OC COO yroyOnéHHBIN yPOBEHb
u3ydeHus: yuyeOHoro mnpeamera «®Pu3nka» Ha YpOBHE CPEIHEr0 OOIIEro
oOpa3zoBaHus BbIOMpaeTcss OOyYarOUIUMUCS, I[UIAHUPYIOIIUMH TMPOAOCHKEHHUE
o0pa30BaHus M0 CHEUUATBHOCTIM (PU3HKO-TEXHUYECKOTO TPOPHIIA.

Ha u3yuenne ¢husuku (yriyOn€HHBIA YPOBEHB) HA YPOBHE CPEIHETO 0OIIEro
obpazoBanus orBogutcs 340 yacoB: B 10 kiacce — 170 yacoB (5 yacoB B HEJENI0), B
11 xknacce — 170 gacoB (5 9acoB B HEAEIO).

[Ipennaraemplii B mporpamMme 1o (U3MKE MepedyeHb JIabOpaTOPHBIX H
MPAKTUYECKUX pabOT SABISAETCS PEKOMEHJOBAaHHBIM, YYHMTENIb JellaeT BHIOOD
MpOBeeHUsT J1A0OPATOPHBIX pPabOT U OMBITOB C YYETOM HHIWBUIYATbHBIX
O0COOCHHOCTEM 00yJarOIIUXCHl.



COIAEPKXAHUE OBYUYEHUA
10 KJTACC

Pasznen 1. HayuHblii MeTOA MO3HAHUSA NPUPO/bI.

®dusuka — pyHIaMeHTallbHas HayKa o npupoje. Hayunslit MeTo no3HaHus U
METO/Ibl UCCIIEIOBAaHUS (PU3NUECKUX SBJICHUI.

OKCHepUMEHT W Teopus B Ipoliecce Mo3HaHus Mpupojsl. Habmoaenue u
HKCIIEPUMEHT B (PU3UKE.

CrocoObl m3MepeHust (U3NUECKUX BEIWYWH (AHAJIOTOBBIE W IMGPOBHIC
U3MEPUTEINbHBIE TPUOOPHI, KOMITBIOTEPHBIE JaTUNKOBBIE CUCTEMBI).

[lorpemHocT  u3MepeHuit  (GU3MYECKUX  BeJWYMH  (a0conroTHasT |
OTHOCHUTEIIbHA).

MonenupoBanue (U3NYECKUX SIBICHUN U MPOLIECCOB (MaTepuaibHasi TOUKa,
aOCOJIIOTHO TBEPI0E TEINO, UACATIbHAS KUAKOCTb, UJCAJIbHBIN I'a3, TOUEUHBIH 3apsin).
['unore3a. ®u3nyeckuil 3aKOH, TPAHUILIBI €r0 TPUMEHUMOCTH. Pu3nueckas Teopusl.

Ponb u mMecTto Qu3zuku B POpMUPOBAHMU COBPEMEHHOW HAYYHOU KapTHHBI
MUpa, B IPAKTUYECKOM IEATEIbHOCTH JIFOJIEH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomovt, RPAKMUKYM.

N3mepenne cuiibl TOKA U HAMPSKEHUS B LIETH MOCTOSIHHOT'O TOKA MPY MOMOIIIH
aHAJIOTOBBIX M LIU(PPOBBIX U3MEPUTEIBHBIX TPUOOPOB.

3HaKoMCTBO ¢ mudppoBoi aboparopueit mo duszuke. [Ipumepsl n3mMepeHus
(bu3HYEeCKUX BEIIMYUH TIPU MOMOIIM KOMIIBIOTEPHBIX JATUUKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanudeckoe naBmxeHHE. OTHOCHUTEIBHOCTh MEXAHUYECKOTO JBUKEHUS.
Cucrema oTcuéra.

[Ipsimast u oOpaTHas 3a/1a4l MEXAHUKHU.

Panuyc-BekTop MarepuasbHOM TOYKH, €ro IMPOEKUUH Ha OCU CHUCTEMBI
KoopauHat. Tpaekropus.

[Tepemerienne, CKOpOCTh (CpeaHsisi CKOpPOCTb, MTHOBEHHasi CKOPOCTh) M
YCKOpPEHHE MaTepHaJbHOW TOYKH, MX TMPOEKIHUH HAa OCH CHUCTEMbI KOOpPJUHAT.
CroxeHue nepeMeleHn U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE U PABHOYCKOPEHHOE MPSIMOJMHENHOE ABUKEHUE. 3aBUCUMOCTb
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U ITyTH MATEPUATIbHON TOYKH OT BPEMEHHU U UX
rpaduxmu.

CBoOosHOE mMajieHHe. YCKOpEeHHE CBOOOJHOTO mMajeHus. J[BukeHue Tena,
OpOILLIEHHOTO TOJl YIJIOM K TOPHU30HTY. 3aBHUCHUMOCTh KOOpIHMHAT, CKOPOCTU H
YCKOPEHHS MaTepUAIbHON TOYKH OT BPEMEHU U X IPAPUKH.



KpuBonuneintHoe paBwkeHue. [IBuKeHHE  MaTepUAIBHOM  TOYKH IO
OKPY>XKHOCTH. YTJIOBasi U JUHEHHash ckopocTh. I[lepumon m yvacrora oOpaieHwus.
[lenTpocTpeMuTeabHOE (HOPMAIbHOE), KacaTelbHOE (TaHM€HIMAIBHOE) U TIOJHOE
YCKOPEHUE MaTEPUAIIbHON TOUKHU.

TexHnueckre yCTpPOMCTBA M TEXHOJOTMYECKHE IPOLIECCHI: CIHIOMETD,
JIBH)KEHUE CHAPSAJIOB, LIEMTHBIE, IECTEPEHYATHIE U PEMEHHBIE IEPEIAUN, CKOPOCTHBIE
JTUQTHI.

Hemoncmpayuu.

Mogenb cuCTEMBI OTCUETA, WIITIOCTPALIMS KMHEMATUYECKUX XapaKTEPHUCTHK
JIBH>KCHUSL.

CnocoObI HcclieT0BaHUS IBUKEHUN.

WnmrocTpanus npeaenbHoro nepexo/ia i \3BMEpEeHNe MrTHOBEHHOM CKOPOCTH.

[IpeoOpazoBanme NBUKEHUN C UCIIOIb30BAaHUEM MEXaHU3MOB.

[TameHne Ten B BO3AyX€E U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGmionenue aBukeHUs Tena, OPOLIEHHOTO MOJA YIVIOM K TOPU30HTY H
TOPU30HTAIBHO.

HamnpaBneHnue ckopocTy IpH IBHKEHHUH 110 OKPYKHOCTH.

[IpeoOpa3zoBaHue yTriI0BOI CKOPOCTH B PEIYKTOPE.

CpaBHeHUE ITyTEN, TPAEKTOPUIM, CKOPOCTEMN ABUKEHHUS OJHOTO U TOTO XKE TENa
B Pa3HbIX CUCTEMAaX OTCYETA.

Yuenuueckuit sxcnepumenm, nadvopamopusvie padomot, nPaKmMuKym.

N3yueHre HEpaBHOMEPHOTO JBUKEHHUS C LEIbIO OMPEAECICHUS MTHOBEHHOU
CKOPOCTH.

W3mepeHne yCKOpeHHs MpHU MPSIMOIMHEHHOM PaBHOYCKOPEHHOM JIBH>KEHHH
10 HAKJIOHHOM IIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH MYTH OT BPEMEHH NPU PaBHOYCKOPEHHOM
JIBIKCHUU.

N3mepeHnne  ycKOpeHMss ~ CBOOOJHOro  maaeHuss  (PEKOMEHIOBAHO
HCIIOJIb30BaHue TU(PPOBOM 1a00PATOPUH).

N3yuyenue nBukeHus Tena, OpoIleHHOro ropu30oHTaNbHO. [IpoBepka runoTessl
O MpAMOW MNPONOPUUOHAIBHONW 3aBUCUMOCTH MEXAY JajJbHOCTBbIO MOJNETA H
Ha4aJIbHOM CKOPOCTBIO TEIIA.

N3yueHue NBHKEHHS Tella MO OKPYXXHOCTH C IOCTOSHHOW [0 MOJIYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH TIEPHO1a 0OpaIieH!s] KOHUYECKOTO MasiTHUKA OT
€ro napameTpoB.

Tema 2. /lunamuxa.



IlepBeiit 3akoH HproroHa. MHepumanwsHble cucteMsl orcuéra. [lpuHiun
oTHocuTenbHOCTH ['anmunes. HeumneprmanbHbie cUCTeMbl OTCcuéTa (OmpeseseHue,
IPUMEPHI).

Macca tena. Cuna. [IpuHIMD Cynepno3sunny CHil.

Bropoii 3akoH HproTOHA 1151 MaTepraibHOM TOYKH.

Tperuii 3ak0H HproTOHA 111 MaTepUAIIBHBIX TOUYEK.

3aKOH BCEMHUPHOTO TATOTEHUsA. OKBHUBAJIEHTHOCTh TI'PABUTAMOHHOM H
WHEPTHOM MAaCCBI.

Cuna TspxecTd. 3aBUCUMOCTD YCKOPEHHSI CBOOOHOTO MaJICHUS OT BBICOTHI HaJl
MOBEPXHOCTHIO IJIAHETHI U OT Teorpaduueckoil mupoThl. JIBrkeHne HeOECHBIX Tl
U UX cCnyTHUKOB. 3akoHbl Kemnepa. [lepBasg kocmuyeckass CKOpOCTb.

Cwia ympyroctu. 3akoH I'yka. Bec tema. Bec Tema, nBmxymerocs ¢
YCKOpPEHHEM.

Cuia tpenusi. Cyxoe Tpenue. Cuiia TpeHUsI CKOJIbKEHHUS U CUIIA TPEHUS OKOSI.
Koaddunment tpenus. Cuna conpoTUBIEHUS IPU ABUKEHUU TeJla B )KUJIKOCTU WIIN
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIIBHOIO IBUKEHUS.

Hasnenue. ['mapocrarnueckoe napieHue. Cuna Apxumena.

TexHu4yeckne yCTpOMCTBA M TEXHOJOTMYECKHE MPOUECCHI: MOAIINUITHUKH,
JBU)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpayuu.

HabGnronenue qBUKEHUS Tell B MHEPLUAIBHBIX 1 HEMHEPLHUAIBHBIX CUCTEMAX
OTCY€Ta.

IIprHIUIT OTHOCUTEIBHOCTH.

Kauenne nByX HWIMHAPOB WJIH IIApOB PA3HOW MAacChl C OJWHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPLIUAIbHON CUCTEMBI OTCYETA.

CpaBHEHUE PaBHOJAECHCTBYIOIIEH TPUIIOKEHHBIX K TETY CHII C TPOU3BEACHUEM
MAacCCHhI TeJla Ha €r0 YCKOPEHUE B UHEPLUAIBHOM CUCTEME OTCUYETA.

PaBeHCTBO CHII, BOSHUKAIOIIMX B PE3YIbTATE B3aNMOICHUCTBUS TEI.

N3mepenune macc mo B3auMOJEHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NMOIBEME U MAICHUU.

[{enTpoOeKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS ITOKOSI, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomot, RPAKMUKYM.

N3mepenne paBHOJAEHCTBYIOIIEH CUJI TP JBMXKEHHHM OpycKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[IpoBepka rumore3sl O HE3aBUCMMOCTH BPEMEHM JABIKEHHS Opycka IIo
HAKJIOHHOM IJIOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €r0 MACCHI.



HccenenoBanne 3aBUCMMOCTH CWII YIPYTOCTH, BO3HMKAIOUIUX B IPYXKUHE U
pPE3UHOBOM 00pasiie, OT uX JAehopMaIlyH.

N3yueHne NBUKEHUSI CHUCTEMBI TEN, CBA3aHHBIX HUTHIO, IIEPEKUHYTON YeEpE3
NETKUM OJIOK.

N3mepenne koddduimenta TpeHUs MO BEIMYUHE YTIOBOTO KO3 GduiMeHTa
3aBUCUMOCTH F.p(N).

HccnenoBanue NBHKEHUS OpycKa MO HAKJIOHHOM MJIOCKOCTH C MEPEMEHHBIM
KO3 PUIIMEHTOM TPEHUSI.

N3ydeHne nBUKEHUA IPy3a HA BAILy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOGcomoTHO TBEpAOE Teno. IlocTynmaTenbHOe W BpalllaTelbHOE JIBUKEHUE
TBEpIOro Tena. MOMEHT CHiIbl OTHOCUTENBHO OCH BpameHus. [lnedo cuisl
CrnoxeHue cui, NPUJI0KEHHBIX K TBEPIOMY Telly. LIeHTp TskecTu Tena.

VYcnoBust paBHOBECHs TBEPAOTO TeENA.

YcroituuBoe, HeyCTONYMBOE, O€3pa3InuHOE PAaBHOBECHE.

TexHu4yeckne yCTpOMCTBA M TEXHOJIOTMYECKHE ITPOLIECCHI: KPOHIUTEHH,
CTPOUTEIIBHBIM KpPaH, peIIETYaThIe KOHCTPYKIIUU.

Hemoncmpayuu.

YcioBus paBHOBECHS.

Bunel paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadvopamopusvie padomot, nPaKmMuKym.

HccnenoBanre yCIOBHM paBHOBECHS TBEPAOTO Tela, HUMEIOIIETO OCh
BpaLCHUS.

KoHcTpynpoBaHne KpOHIITEMHOB U PACUET CUII YIIPYTOCTH.

W3ydeHne yCcTONYNBOCTH TBEPAOTO TEJIA, UMEIOIIErO IIOAAb OIIOPHI.

Tema 4. 3akonvl coxpanenus 6 mexaHuke.

Nmnynbse MaTepuanbHON TOYKH, CUCTEMBI MaTEpUANIBHBIX TOYEK. LleHTp Mace
CUCTEMBI MAaTEPUAIIBHBIX TOUEK. Teopema 0 IBM)KEHUH LIEHTpa Macc.

VMMmysibe CHIIBI 1 MN3MEHEHNUE UMITYJIbCA TEJA.

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTnBHOE IBMIKECHHUE.

MoMeHT umnynbca MaTepHabHOW TOYKM. lIpencraBneHne o coxpaHEeHHH
MOMEHTAa UMITYJIbCA B IEHTPAIbHBIX MMOJISX.

PaGota cunpl Ha ManoM MW Ha KOHEUHOM mepemenieHuu. [paduueckoe
npeCTaBiIeHUe pabOThl CUIIBI.

MOIIHOCTH CUJIBI.

Kunernueckass »Heprusi MaTepHalbHOW TOUYKH. TeopemMa 00 W3MEHEHHH
KUHETUYECKOW SHEPTUU MaTepUaIbHON TOUKH.



[lorennuanbHple WM HENOTEHUHMANbHbIE CHibl. [loTeHUManbHAs 3HEPrus.
[ToreHumanbHas 3HEPTUst yrupyro aehopMUpOBaHHOW NpYyKWHBL. [loTeHIMabHAsA
SHEprud Tejlia B OTHOPOIHOM I'PaBUTAIIMOHHOM MoJie. [loTeH1manpHas SJHeprus Tena
B TPAaBUTALIMOHHOM II0JI€ OJHOPOJHOIrO Iapa (BHYTpHM U BHE 1apa). Bropas
KOCMHUYECKasi CKOPOCTb. TpeThsi KOCMUUECKAS] CKOPOCTb.

CBs13b pabOTHI HEMOTEHIIUATBHBIX CUJI C U3MEHEHUEM MEXaHUYECKON SHEPTUH
CHUCTEMBI TEJ. 3aKOH COXPAHEHUS MEXAHUYECKOW SHEPTHM.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

YpaBHeHue bepHym s WI€aTbHOM >KUJIKOCTH KAaK CJIEACTBHUE 3aKOHA
COXpaHEHUS] MEXaHUYECKOM IHEPTHUHU.

TexHuueckne yCcTpoNCTBa U TEXHOJOTUYECKUE MPOLIECCHI: IBUKECHUE PAKET,
BOJIOMET, KONIEP, TPYKUHHBIN MUCTOJIET, THPOCKOI, PUTYypHOE KaTaHUE HA KOHbKAX.

Hemoncmpayuu.

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTnBHOE IBHIKECHHUE.

N3mepenne MOITHOCTY CUJIBL.

V3meHeHune 2HepTuu Tela MPH COBEPIICHUU PaOOTHI.

B3auMmHble TipeBpalieHus] KMHETHYECKONW M MOTEHUHMAIBHOW JSHEPrui Ipu
JICUCTBUM HA TEJIO CUJIbI TSXKECTU U CUJIBI YIIPYTOCTH.

CoxpaHeHue SHEepruu Mpu CBOOOHOM MaICHUH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomovt, RPAKMUKYM.

N3MepeHue ummnysbca Tejia o TOpPMO3HOMY Iy TH.

N3mepenune CUuitbl TSI, CKOPOCTH MOJIETH JIEKTPOMOOUIISI U MOIITHOCTH CHUJIBI
TATH.

CpaBHEHUE U3MEHEHHS UMITYJIbCa TEIa C UMITYJIbCOM CHUJIBI.

HccnenoBanne cCoXpaHeHUsI UMITYJIbCa IIPU YIIPYTOM B3aUMOICCTBUM.

N3MepeHne KNHETUYECKOW SHEPTUU TEJa 10 TOPMO3HOMY Iy TH.

CpaBHEHHE M3MEHEHUS! OTEHLIUAIBHON 3HEPTUU MPY>KUHBI C pabOTON CUIIBI
TPEHMUSL.

Onpenenenue pabOThl CHJIBI TPEHHs] TPHU JBIXKEHHHM Tella MO0 HAKJIOHHOMN
IIJIOCKOCTH.

Pasznes 3. MousiekyasipHas pu3uKa 1 TEPMOJAMHAMMKA.

Tema 1. Ocnogvt MONEKYAAPHO-KUHEMUYECKOI MeOPUU.

OcHOBHBIE TMOJIOXKEHUSI MoJeKyJsipHO-kKuHeTH4eckoit Teopun (MKT), wux
onbITHOE 0O0ocHOBaHue. uddys3usa. bpoyHoBckoe nBmxeHne. XapakTtep JBHKCHUS
Y B3aUMOJECHCTBUS 4YacCTHUI] BEIIECTBA. MoJAenu CTPOEHHUS Ta30B, KUIKOCTEH H
TBEPJBIX TEI U OOBSICHEHHE CBOMCTB BEIECTBA HA OCHOBE 3THX Mojeleid. Macca u
pa3mepsl MoJiekya (aTomoB). KonmuaecTBo BemiectBa. [loctossHHas ABorajpo.



TerioBoe paBHOBecue. Temmeparypa u crocoObl e€ u3Mmepenus. Illkama
temneparyp Llenbcusi.

Mojenb WIeaIbHOTO Ta3a B MOJIEKYJISIPHO-KUHETUYECKON TEOPHUM: YACTHUIIbI
rasza JBMXKYTCSI XaOTUYECKHU U HE B3aUMOJICUCTBYIOT APYT C IPYTOM.

['a3oBeie 3akoHBl. YpaBHeHue MenaeneeBa—Kmaneiipona. AoOcomtoTHas
temriepatypa (mkana temneparyp KensBuna). 3akon JlampTona. M3ompoiieccol B
UJeaIbHOM Tra3e ¢ TIOCTOSHHBIM KOJMYECTBOM BellecTBa. ['paduueckoe
MIPEICTAaBICHUE U30IPOLIECCOB: U30TEPMA, U30X0pa, 300apa.

CBsi3b MKy JaBICHUEM H  CpPEIHEH  KUHETUYECKOW  SHeprueu
MOCTYIATEIbHOTO TEIJIOBOTO JBMXKEHHUS MOJIEKYJ HJealbHOro ra3a (OCHOBHOE
ypaBHEHHE MOJICKYJISIPHO-KUHETUYECKON TEOPUHU UJICalTbHOTO rasa).

CBs13b a0COJIFOTHOM TEMITEpaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CpEHEN
KUHETHYECKOW SHEPTUEN MTOCTYIIATEIBHOIO TEMJIOBOIO IBUKEHUS €€ YaCTULL.

TexHuueckne yCTpPOWCTBA M TEXHOJOIMYECKUE IIPOLIECCHL: TEPMOMETP,
OapomeTp, MoTy4YeHue HaHOMaTepUasoB.

Hemoncmpayuu.

Mopenu 1BUKEHHS 4aCTHUL] BELIECTBA.

Monens 6pOyHOBCKOTO JABUKECHHUS.

Buneoponuk ¢ 3anuchbio peaibHOro OpOyHOBCKOI'O JIBUKEHUS.

Juddysus :KUIKOCTEN.

Mogenb onbita llTepHa.

IIputsxenne MOIEKyJI.

Mogenu KpuCTaINIMYeCKUX PELETOK.

HabGnronenue u ucciiegoBaHue U30IPOLIECCOB.

Yuenuueckuit sxcnepumenm, nadvopamopuvie padomot, npaKmMuKym.

HccnenoBanne mpolecca YCTAaHOBJIEHUS TEIUIOBOIO PpPaBHOBECUS IIpU
TEII000MEHE MEXKy TOpsYei U XOJIOHOM BOJIOH.

N3yyeHue H30TEpPMUYECKOro mpouecca (PeKOMEHAOBAHO HCIOJIb30BAHUE
1 dpoBoit TabopaTopun).

N3ydyeHnne n30X0pHOTo Iporecca.

N3yuyenue nzobapHoro mnpoiecca.

IIpoBepka ypaBHEHHS COCTOSIHUSL.

Tema 2. Tepmoounamuka. Tennoevie mawiunol.

Tepmomunamuueckas (T[]) cucrema. 3amaHue BHEIIHUX YCJIOBHM s
TEPMOJIMHAMHUYECKONW CUCTEMBbI. BHelHne U BHyTpeHHKE napameTpsl. 1lapameTpsl
TEPMOJIMHAMHUYECKON CUCTEMBI KaK CPEAHUE 3HAYCHUS BEIIMYNH, OMUCHIBAIOIINX €€
COCTOSIHUE HA MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hawano TtepmoauHamMuku. (CaMonpou3BoJIbHAs — penakcanus
TEPMOJIMHAMHYECKON CUCTEMBI K TEINIOBOMY PaBHOBECHIO.



Mogens uACAIBHONO Tra3a B TEPMOJMHAMHUKE — CHUCTEMa YpPaBHECHUM:
ypaBHeHHe MenpaeneeBa—KianeiipoHa U BbIpaK€HUE AJIsI BHYTPEHHEN SHEPTUU.
VYcnoBus MpUMEHMMOCTH 3TOM MOJIENU: HU3Kash KOHIICHTpAIUsl YacTHIl, BICOKHE
TeMnepatrypbl. BeipaxkeHue Jyisi BHyTpEHHEW SHEPruyd OJHOATOMHOTO UJEaTbHOTO
rasa.

KBa3zucratnyeckue u HECTaTUYECKUE TPOLIECCHI.

OnemeHTapHas paboTa B TepMoArHaAMUKe. Beruncnenue paboTsl o rpaduky
npouecca Ha pV-auarpaMmme.

Tennonepenaya  kak  cnoco0  M3MEHEHUs  BHYTPEHHEW  SHEpruu
TEPMOJIMHAMUUYECKOW  cucTeMbl 0e3  coBepuieHust paboThl. KouBekius,
TEIJIONPOBOJAHOCTD, U3TyUEHHUE.

KomnuectBo Temnorel. Tenno€MKOCTh Tenma. YaeiapHas W MOJSpHas
TEIUIOEMKOCTH BEIIECTBA. YpaBHeHHE Maiiepa. YaenpHas TEIUIOTa CropaHus
ToruiBa. Pacu€r konmMuecTBa TEIUIOTHI TMpu Termonepenade. I[lonsitue o006
aanabaTHOM TIpoliecce.

[lepBblii 3aKOH TEPMOAMHAMUKHU. BHYTpeHHss1 3Heprusa. KoinuecTBo TertoTsl
u paboTa Kak Mepbl W3MEHEHHUS BHYTPEHHEW SHEPrHUH TEPMOIMHAMUYECKOMN
CUCTEMBI.

Bropoli 3ak0OH TEPMOJMHAMHUKU [UIsI PABHOBECHBIX IPOLECCOB: YEPE3
3aJJTaHHOE PABHOBECHOE COCTOSIHUE TEPMOAMHAMUYECKON CHUCTEMBI MPOXOIUT
eIMHCTBEHHAs afgnabara. AGCOIOTHAS TeMIeparypa.

BTopoii 3aKk0H TEpMOIMHAMUKHU 17151 HEPABHOBECHBIX IMPOLECCOB: HEBO3MOXKHO
nepeaTh TEIJIOTY OT 0oJiee X0JIOAHOTO Teja K 0oJjiee HarpeTomMy 0e3 KOMITIeH AU
(Knay3uyc). HeoOpaTuMOCTh IPUPOIHBIX TPOIIECCOB.

[TpuHummne! gectBus TeroBbix MamuH. KIT/T.

MakcumansHaoe 3Hauenue KIIT/. Hukn Kapno.

DKOJIOTUYECKHE aCMEeKThl MCHOJIb30BAHMS TEIJIOBBIX JABHUrareneil. TersioBoe
3arpsi3HEHHE OKPY KAIOIIEH Cpe/Ibl.

TexHuyeckre yCTpOWCTBA W TEXHOJOTHMUYECKUE MPOLECCHl: XOJIOAWIbHUK,
KOHJIUITMOHEp, AMU3EIbHBIA W KapOIOpPAaTOpHBIA ABUTATENd, MapoBas TypOWHA,
MOJIyYEHHE CBEPXHU3KUX TeMIlepaTyp, YTHIM3AIMUs «TEIJIOBBIX» OTXOJO0B C
MCITIOJIb30BAaHUEM TEIJIOBOIO HACOCA, YTHIIM3ALUS OMOOPTaHUYECKOrO TOIIMBA JUIs
BBIPAOOTKU «TETUIOBON» U AJIEKTPOIHEPTHH.

Hemoncmpayuu.

N3meHenne TemmnepaTypsl IpU aiuadaTHYeCKOM PaCIIUPEHUH.

Bo3ayuiHoe orauBo.

CpaBHeHUE yAENbHBIX TEINTIOEMKOCTEH BEUIECTB.

CriocoObl M3MEHEHMsI BHYTPEHHEN YHEPTHUU.

HccnenoBanue aqnabaTHOro nmpouecca.



KomrmbrorepHble MOAENHN TEIIOBBIX JBUTATENEH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomovt, RPAKMUKYM.

N3mepenue yaenpHONU TENI0EMKOCTH.

HccnenoBanue npoliecca OCThIBAHUS BEILIECTBA.

HccnenoBanne aaunabaTHOro mporecca.

N3ydeHne B3aMMOCBS3M JYHEPTUM MEXKMOJIEKYJISIPHOTO B3aWMMOJEWCTBUA U
TeMIEPaTypPhbl KUTICHUS KUJTKOCTEH.

Tema 3. Acpecammusvie cocmoanusn eeuwjecmea. Dazoevie nepexoonl.

[TapooOpa3zoBanue u koHAeHcanwsl. Mcnapenue u kuneHue. Y aenbHas TeroTa
napooOpa3oBaHusl.

HacelllienHple ¥ HeHachllleHHble TMapbl. KadecTBeHHasT 3aBUCUMOCTH
MJIOTHOCTH Y IABJICHUS HACBIIIICHHOTO Mapa OT TEMIEPATYPhl, X HE3aBUCUMOCTD OT
00BEMa HACBIIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIEPaTypbl KUIICHUS OT JIaBIICHUS B
KUIKOCTH.

BnaxxHocth Bo3ayxa. AOCOTIOTHAS U OTHOCUTENIbHAS BJIAYKHOCTb.

Teépnoe Teno. Kpucramnuueckue u amopgHbie Tesna. AHU30TPOINNS CBOKCTB
KpuctayyioB. [lnaBiieHre W KpucTalmu3alnus. YJeiabHas TeIUloTa IUIaBJICHUS.
CyOnumarnus.

Hedopmanuu tBEpaOTO Tena. Pactskenue u cxxarue. Capur. Moayns FOnra.
[Ipenen ynpyrux aedopmarnmii.

TeroBoe pacmmpenne KUAKOCTEH U TBEPABIX Ted, 0OBEMHOE U JIMHEHHOE
pacupeHue. AHrapMOHU3M TETUIOBBIX KOJIEOaHUM YacTHI] BEIIECTBA KaK MPUYHHA
TEIJIOBOT'O paclIvpeHus Tell (Ha KaueCTBEHHOM YPOBHE).

[IpeoOpa3zoBaHue 3HEPTUH B (Pa30BbIX MEPEXOIAX.

YpaBHEHHE TEIJIOBOTO OanaHca.

[ToBepxnoctHoe HaTspkeHHE. Koda(phuIMEHT MOBEPXHOCTHOTO HATSKEHUS.
Kanumisipasie siBnenus. JlapieHue noji UCKpUBJIEHHON MOBEPXHOCTHIO JKUIKOCTH.
®opmyna Jlannaca.

TexHuyeckne yCTpOWCTBA U  TEXHOJOTHYECKHE MPOLECCHl:  KHUIKUE
KPUCTAJLJIbI, COBPEMEHHBIE MAaTEPHUAJIbI.

Hemoncmpayuu.

TennoBoe pacmmpeHue.

CBoiicTBa HAaCHIIIEHHBIX MapOB.

Kunenwne. Kunenue npv noHW>KEHHOM J1aBJICHUU.

N3mepenure cuiibl TOBEPXHOCTHOTO HATSKEHUS.

OMNBITH C MBUTBHBIMU TIEHKAMH.

CmaunBaHue.

Kanunnsipasie sBiIeHUS.

Mopenu HEeHbIOTOHOBCKOM KUJKOCTH.



CriocoObl M3MEpEHUs BIAYKHOCTH.

HccnenoBanre HarpeBaHus U MJIABJICHHS KPUCTAIUIMYECKOTO BEIIECTBA.

Buasr nepopmarmii.

HaOmronenue manbix gedopmanuid.

Yuenuueckuit sxcnepumenm, nadvopamopuvie padomot, npaKmMuKym.

N3ydeHne 3aKOHOMEPHOCTEN UCTIaPEHUS KUKOCTEM.

N3mepenue yaenpHON TEIIOThI IUIABICHUS JIbA.

N3ydeHne CBOMCTB HACBIILIEHHBIX NIAPOB.

N3mepenne abCOMIOTHON BIIAXXHOCTH BO3JyXa M OLIEHKAa MacChl MapoB B
MTOMEILIECHUH.

N3mepenne ko3 duiirieHTa IOBEpXHOCTHOTO HATSXKECHHUS.

N3mepenne moayns FOHra.

HccnenoBanne 3aBUCUMOCTH  JedopMariii  pPe3UMHOBOrO  o0pasia  oT
MIPUJIOKEHHOM K HEMY CHJIBI.

Paznen 4. JaekTpoauHaMuKa.

Tema 1. Inekmpuueckoe no.e.

OnexTpuzauusi Tea W €€ NpOsBICHHs. OJEKTpUYeCKHid 3apsan. JBa Buna
ANEKTPUYECKUX 3apsAaoB. I[IpOBOAHMKHM, IHPIEKTPUKA U  MOIYNPOBOJHUKHU.
DneMEeHTapHbINA ANEKTPUYECKUN 3apsij. 3aKOH COXPAHEHUS DJIEKTPUUECKOTO 3apsi/ia.

B3aumoperictBue 3apsanoB. Toueunsie 3apsaabl. 3akoH Kynona.

Onextpudeckoe nojie. Ero neicTeue Ha 3JEKTPUUIECKUE 3aPSIbI.

Hanpsok€aHocTh  anekTpudeckoro  mosst.  [IpoOHbii  3apsa.  JluHuwm
HaIpsHKEHHOCTH 3JIEKTPUYECKOTO MoJs. OQHOPOIHOE DIEKTPUUYECKOE TOJIE.

[loTeHIHAIBHOCTD 3JIEKTPOCTATHYECKOTO IONs. Pa3HOCTH NMOTEHIMANOB H
HanpspbkeHue. [loteHnumanbHas dSHeprus 3apsaa B JJIEKTPOCTATHYECKOM IIOJIE.
[ToTeHuMan 31eKTPOCTATUYECKOrO NoJisA. CBsA3b HANPSKEHHOCTHU OIS U Pa3HOCTH
NOTEHIMAIOB ISl DJIEKTPOCTATUYECKOTO ToJig (Kak OAHOPOJHOIO, TakK H
HEOJHOPOIHOTO).

[IpuHIUMII CynEepHO3UIIMY SJIEKTPUUYECKUX TTOJIEH.

[Tone Toueunoro 3apsna. Ilome paBHOMEpHO 3apsbkeHHOU cdepsnl. [lome
PaBHOMEPHO 3apsHKEHHOTO Mo 00bEMy Mmiapa. Ilone paBHOMEpPHO 3apsKEHHOU
OECKOHEYHOM TUIOCKOCTU. KapTuHBI JHHUI HanpsyKEHHOCTH 3TUX MOJEH H
DKBUITOTEHIUAJIBHBIX ITOBEPXHOCTEMN.

[IpOBOAHUKH B JIEKTPOCTATUYECKOM I10JIE. Y CJIOBUE PABHOBECHS 3apsI/IOB.

JvpnexTpukn B DIEKTPOCTATUYECKOM  IIOJIE. Jlusnextpruueckas
ITPOHUIIAEMOCTD BEIIECTBA.

KonnencaTop. DneKTpoEMKOCTh KOHJEHCATOpa. DJIEKTPOEMKOCTh IIJIOCKOrO
KOHJIEHCATOpa.



[TapannenbHOE coennHeHUE KOHIeHCaTOpoB. [locnenoBaTenbHOe COeAMHEHNE
KOHJIEHCATOPOB.

DHeprus 3apsKEHHOT0 KOHASHCaTopa.

JIBrmkeHne 3aps>KEHHOW YaCTUIBI B OJJHOPOJAHOM 3JIEKTPUYECKOM ITOJIE.

TexHuyeckne YCTPOHCTBA M TEXHOJOTHMYECKHE MPOUECCHI: AIEKTPOCKOIL,
AIEKTPOMETpP, DIEKTPOCTaTHUECKas 3allluTa, 3a3€MJICHHE 3JIEKTPONPUOOPOB,
KOHJIeHCcaTophl, reneparop Ban ne ['paada.

Hemoncmpayuu.

Y CTpOUCTBO M NIPUHIUIT JEUCTBUS DIEKTPOMETPA.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX IIIAPUKOB.

DIEKTPUUECKOE T0JIE JIBYX 3apSKCHHBIX MJIACTHH.

Mogens anekTpoctatudeckoro reneparopa (Bau ne ['paada).

[IpoBOAHUKH B IIEKTPUUYECKOM MOJIE.

DneKTpocTaThyecKas 3anuTa.

YCTpONCTBO U IEMCTBUE KOHAEHCATOPA IMMOCTOSSHHOM U IEPEMEHHON EMKOCTH.

3aBUCUMOCTb  DJJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpa OT IUIOLIAIH
IJIACTUH, PACCTOSHUS MEXKAY HUMH U JUAJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3IEKTPUUECKOTO OIS 3apSyKEHHOT0 KOHJEHCATOPa.

3apsiaKa U pa3psiKa KOHJIEHCATOpa YEPE3 PESUCTOP.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomol, npaKmuKym.

OueHka cui B3auMOJEHCTBHS 3apSyKEHHBIX TEIN.

HaGmronenue npeBpailieHus SHEPTUH 3apsHKEHHOT0 KOHIEHCATOpa B SHEPTHUIO
W3JIy4EHUs CBETOAMO/IA.

N3ydenne npoTekaHus TOKa B LIENH, COAEPKAIel KOHJEHCATOP.

Pacnpenenenue pa3HOCTH ITOTEHIMAJIOB (HampsKEHUs ) npu
MOCJIE0BATEIBHOM COEAMHEHNN KOHIEHCATOPOB.

HccnenoBanue paspsiga KOHAESHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoanublil I1eKMpUYecKuil mok.

Cuia Toka. [locTOAHHBIN TOK.

VYcnoBusi cyniecTBOBaHUSI MOCTOSIHHOTO 3JIEKTPUYECKOr0 TOKa. McTOUHMKH
toka. Hanpsokxenue U u O1C €.

3akoH Oma 1 y4acTKa LeTH.

DNEKTPUUECKOE COMPOTUBIICHUE. 3aBUCUMOCTb COITPOTUBIIEHUS OJHOPOIHOTO
MPOBOJAHUKA OT €ro JJIMHbI W IUIOLIAAM TONEPEYHOr0 CEYEHHUs. Y IEIbHOE
CONPOTHUBIICHUE BEIIECTBA.

[locnenoBaTenpHOE, MapAJLIEIBHOE, CMEMIAHHOE COEAUHEHUE ITPOBOJAHUKOB.
Pacuét pa3BeTBn€HHBIX nekTpuueckux nemnei. [Ipasuna Kupxroda.

Pabota snextpuyeckoro Toka. 3akon [[xoyns—JIenna.



MOIIHOCTh 3JIEKTPUYECKOr0 TOKA. TerjgoBas MOIIHOCTb, BbLAENseMas Ha
pe3ucTope.

OJIC u BHyTpEeHHEE CONPOTUBJIEHUE UCTOYHUKA TOKA. 3aKOH OMa 171 MOJIHOU
(3aMKHYTOI) 3JeKTpuueckod 1enu. MomnHocTh ucTO4YHMKAa Toka. KopoTkoe
3aMBbIKaHUE.

KonzeHncaTop B ienu NOCTOSIHHOTO TOKA.

TexHuueckue yCTpOMCTBA M TEXHOJIOTMYECKHUE MPOLIECCH: aMIIEpMETP,
BOJIbTMETP, PEOCTAT, CYETUUK IJEKTPUUECKON SHEPTUH.

Hemoncmpayuu.

N3mepeHne CUiTbl TOKA 1 HaIIpSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHIJIBI TOKa OT HANpsDKEHUs IJs pe3UcTopa,
JaMIIbl HAKAJIMBAHUS U CBETOAMOJA.

3aBUCHUMOCTh COIPOTUBIICHUS HWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TTOTIEPEYHOT0 CEUYEHHS U MaTepuaa.

HccnenoBanre 3aBUCUMOCTH CUJTBI TOKA OT COMPOTUBIICHUS MPU MOCTOSTHHOM
HaIpPSHKEHUH.

ITpsimoe uzmepenue IJ1C. KopoTkoe 3amMbIkaHuE rajibBAHUYECKOTO JIEMEHTA
Y OIIEHKA BHYTPEHHETO COMPOTUBIICHUS.

Crioco0bl coeTMHEeHUsT UICTOYHUKOB Toka, D/[C Garapeil.

HccnenoBanre pa3HOCTU NOTEHIIMAIOB MEXKY MOJKOCAMU UCTOYHUKA TOKA OT
CUJIbI TOKA B IIEIH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomovt, RPAKMUKYM.

HccnenoBanne CMENIAHHOTO COEMHEHUS PE3UCTOPOB.

N3mepeHne yAenbHOro CONPOTUBIEHUS TPOBOIHUKOB.

HccnenoBanre 3aBUCMMOCTA CHJIBI TOKA OT HAaNpPsDKEHUS 71 JIAMIIbI
HaKaJIVBaHUS.

VYBenuuenue npeaena usMepeHus: amnepmerpa (BoJIbTMETpa).

N3mepenne 5/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS NCTOYHUKA TOKA.

UccnenoBanne 3aBucumMoctd J/]C raapBaHMYECKOro 3J€MEHTa OT BPEMEHU
IIPU KOPOTKOM 3aMbIKaHHH.

HccnenoBanre pa3HOCTH MOTEHIIMAIOB MEXIY MOJIIOCAMU UCTOYHUKA TOKA OT
CWJIBI TOKA B LIEMH.

HccnenoBanre 3aBUCUMOCTH MOJIE3HON MOIIHOCTHA MCTOYHUKA TOKA OT CHUJIbI
TOKA.

Tema 3. Toku ¢ paziuunvix cpeoax.

OnekTpuyeckas MPOBOAUMOCTb  PAa3JIMYHBIX  BELIECTB. JIEKTPOHHAA
MPOBOJAUMOCTh TBEPABIX METAJJIOB. 3aBUCUMOCTbh COINPOTUBIECHUSI METAIOB OT
Temneparypbl. CBEpXMPOBOIUMOCTb.

DNeKTpUUEeCKUN TOK B BakyyMme. CBOMCTBA JIEKTPOHHBIX MTyYKOB.



I1onynpoBOIHUKMY. CoOcTBeHHas " IIpUMECHAs IIPOBOMMOCTD
noJIynpoBOHUKOB. CBoicTBa p—n-nepexoja. [lomynpoBogHUKOBBIE TPUOOPHI.

DJEKTPUYECKUA TOK B JJIEKTPOJIUTAX. DJIEKTPOIUTHUYECKAS ITHCCOLMALMAL.
DnekTponus. 3akoHbl Papajies 1S JIEKTPOIn3a.

DNeKTpuuecKui TOK B Ta3zaxX. CamMOCTOSTENbHBIH M HECaMOCTOATEIbHBIN
paspsan. Paznuunblie THUIBI cCaMOCTOATENBHOTO pa3psaaa. Monnus. [1na3zma.

TexHuueckne yCTpOMCTBA WU IIPAKTUUYECKOE MPUMEHEHUE: TIa30paspsIHbIe
JaMIbl, 3JIEKTPOHHO-NydeBas TpyOKa, MOJYyHNpPOBOAHUKOBBIE MPUOOPHI: IHO/,
TPaH3UCTOP, (HOTOIUO, CBETOAMO/], FAJIbBaHUKA, papUHUPOBAHUE ME/U, BBITLIIABKA
ATIOMHUHUS, JIEKTPOHHAS MUKPOCKOIIHS.

Hemoncmpayuu.

3aBUCUMOCTb COIPOTHUBIIEHUS METAJJIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB JIEKTPOIIUTOB.

3akoHsbl anekTponn3a Papazes.

HckpoBou paspsaa ¥ MPOBOJAUMOCTb BO3yXa.

CpaBHEHME TPOBOAUMOCTH METAIIJIOB U ITOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSS MPOBOJAUMOCTD JUO/1A.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomot, RPAKMUKYM.

HaGmronenue amextposusa.

N3mepenne 3apsiaa OTHOBAJIIEHTHOTO MOHA.

HccnenoBanne  3aBUCUMOCTM  CONPOTHUBIIEHUS — TEPMOpPE3UCTOpA  OT
TEMIIEPATYPHI.

CHsTHE BOJIBT-aMIIEPHOM XapaKTEPUCTUKHU JUOMA.

Pu3nyecKuil MPaAKTUKYM.

Crioco6b1 n3Mepenust (U3NUECKUX BETUUYHH C UCIIOJIb30BAHUEM aHAJIOTOBBIX U
U(POBBIX M3MEPUTENBHBIX NMPUOOPOB M KOMIIBIOTEPHBIX JATUYUKOBBIX CHCTEM.
AOCOJIIOTHBIE U OTHOCUTENIbHBIE TOTPEIIHOCTY U3MEPEHUN (PU3UUECKUX BEJIMYUH.
OneHka rpaHul NOTPEIHOCTEN.

IIpoBeneHre  KOCBEHHBIX M3MEPEHUN, HCCIEAOBAHMM  3aBUCHUMOCTEU
bu3nYecKuX BEJIMYMH, MPOBEPKA NPEIJIOKEHHBIX THUMoTe3 (BbIOOp U3 padoT,
OMMCAaHHBIX B  TEMAaTHYECKHX  paslenax «YUYEHHYECKUH  DKCIEPHMEHT,
nabopaTtopHbie pabOThI, MPAKTUKYMY).

MesknpeaMeTHbIe CBS3H.

N3yuenue xkypca pusuku yriyoaéHHoro ypoBHs B 10 kiacce ocyiecTBiasieTcs
C YYETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBS3€d C KypcaMH MAaTEMaTHKH,
OHOJIOTMHU, XUMHH, reorpauu U TEXHOJIOTUH.

Mesrcnpeomemmnoie nonaAmua, C6A3aHHbIE C USYUEHUEM MEMOO0E HAYUHO20
nOo3HaHUA: ABIICHUE, HAy4YHbIA (DakT, runotesa, (u3MUecKas BETUYHHA, 3aKOH,



Teopusi, HAONIOJCHHE, DSKCIEPUMEHT, MOJAEIUPOBAHUE, MOJENb, H3MEPEHUE,
MOTPELIHOCTA U3MEPEHU, U3MEPUTENIbHBIE TPUOOPHI, IUPPOBast 1adopaToOpusl.

Mamemamuxka: pelieHUEe CUCTEMbl ypaBHeHUH. JluHelHas QyHKUUA,
napabona, runepoosna, ux rpaguku U cBoiicTBa. TpuroHomerpudeckue (yHKIIHH:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.
BekTopbl ¥ UX IPOEKIMU Ha OCU KOOPJMHAT, CIIOKEHUE BEKTOPOB.

buonozua: mexanndeckoe IBHKEHHE B KMBOU mpupone, auddysus, ocMoc,
TEIJIOOOMEH JKHUBBIX OPraHU3MOB, TEIJIOBOE 3arpsi3HEHHE OKPYKAIOIIEH Cpesbl,
yTUIU3alus OMOOPraHMYEeCKOro TOIUIMBA JJIsi  BBIPAaOOTKH «TEIUIOBOI» U
IIEKTPOIHEPTUH, TIOBEPXHOCTHOE HATSDKEHHUE U KalIMJUIAPHBIC SIBJICHUS B IIPUPOJIE,
AIEKTPUYECKUE SIBJICHUS B )KUBOU MpUpoO/IE.

Xumua: JUCKPETHOE CTPOCHUE BEILIECTBA, CTPOEHUE aTOMOB U MOJIEKYJ, MOJIb
BEILECTBA, MOJISIPHAs Macca, MOJYyYEHUE HAHOMATEepHUaJiOB, TEIUIOBBIE CBOMCTBA
TBEPABIX TEJ, KUAKOCTEN U Ia30B, KUIKAE KPUCTAJUIBI, JJIEKTPUUECKHE CBOWCTBA
METaJVIOB,  DJIEKTPOJIMTHYECKAsT  JIUCCOLMAlMsl, TajbBaHUKA, JJIEKTPOHHAS
MUKPOCKOIHS.

T'eozpaghus: BnaxxHOCTh BO3yXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnono2usa: npeodbpazoBaHuE IBUKEHUN C HCIIOJIb30BAHUEM MEXAHU3MOB,
y4€T CyXOro M JKUJKOIO TPEHUS B TEXHUKE, CTAaTUYECKUE KOHCTPYKIIMH
(KpOHIUTENH, peméTyaTble KOHCTPYKIMH), UCIOJIb30BAHUE 3aKOHOB COXPaHEHHUS
MEXaHUKH B TEXHHUKE (TMPOCKOI, BOJOMET M APYTrHE), ABUIATE]b BHYTPEHHETO
CropaHusi, napoBasi TypOHHa, OBITOBON XOJOJUIBHUK, KOHIUIIMOHEP, TEXHOIOIHH
MOJIYYEHHUS] COBPEMEHHBIX MAaTepHalioB, B TOM 4YHUCJIE HAaHOMATEpHAJIOB, H
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAs 3allUTa, 3a3€MJIEHUE 3JIEKTPOIpPUOOpOB,
ra3opaspsaHble JIAMIIbI, TOJyIPOBOIHUKOBbIE IPUOOPHI, rajbBaHUKA.

11 KJTACC

Paznen 4. JaekTpoauHaMuKka.

Tema 4. Macnummnoe noge.

B3aumopnencTBre IOCTOSHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MaruutHoe mone. Bektop MarHuTHOM wuWHAyKuud. [IpuHuun cynepnos3unuu
MArHUTHBIX NOJIeH. JIMHUM MarHUTHOW UHYKIIUU.

MarnuTHoe 1oJie MPOBOAHUKA C TOKOM (MPSIMOTO MPOBOJIHMKA, KaTYIIKH U
KpyroBoro Butka). OneIT Jpcrena.

Cuna AMnepa, €€ HanpaBJICHUE U MOJYJIb.

Cuna Jlopenua, €€ HanpaBieHUE U MOAYJIb. JIBI>KEHUE 3apSIKEHHOM YaCTHUIIBI
B OJHOPOJTHOM MarHuTHOM IoJjie. Pa6oTa cuisl Jloperna.

MarnautHoe 1nosne B Beuiectse. @PeppoMarHeTuky, napa- u JuaMarHeTUKU.



TexHuueckue YCTpOﬁCTBa N TCXHOJOTHMYCCKHC IIPOLCCChI: IIPUMCHCHHC

ITOCTOSIHHBIX MarHHMTOB, AIIEKTPOMAarHuTOB, TeCTeP-MyJIbTUMETP,
ANEKTpOABUTATENL SIKOOH, YCKOPUTENIH dJIEMEHTapPHBIX YaCTHII.
Hemoncmpayuu.

KaptuHa  nuHMM  UHAYKOUMM  MarHUTHOTO  MOJS  IIOJOCOBOIO U
MOJIKOBOOOPA3HOTO TTOCTOSIHHBIX MAarHUTOB.

KapTuHa nuHMi MarHUTHOM UHAYKIHUU TOJISL JJIMHHOTO IIPSIMOTO TPOBOJHUKA
Y 3aMKHYTOT'O KOJBLIEBOTO MPOBOJHUKA, KATYIIKHA C TOKOM.

B3aumoperictBre 1ByX NPOBOJAHUKOB C TOKOM.

Cuiia Amnepa.

[evictBue cuiel JIopeHI1a Ha HOHBI DJIEKTPOJIUTA.

HaOnronenue nBuxkeHUs MmydyKa 3JIEKTPOHOB B MArHUTHOM IIOJIE.

[TpuHnUn NEUCTBUS 3JIEKTPOU3ZMEPUTEIILHOIO npubdopa
MAarHUTOAIEKTPUUECKON CUCTEMBI.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomot, RPAKMUKyM.

HccnenoBanre MarHuTHOTO MOJI MOCTOSIHHBIX MATHUTOB.

HccnenoBanre CBOMCTB (epPOMArHETUKOB.

HccnenoBanre NeMCTBUS MOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenune cuibl AMmrepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMIIEpa OT CHJIBI TOKA.

Ornpenenenne MarHUTHOW UHIYKIIUU HA OCHOBE MU3MEPEHUS CHIIbI AMIiepa.

Tema 5. dnekmpomacHumnan uHOYKyusL.

SIBiieHUE DJIEKTPOMArHUTHOM MHAYKIUU. [loTOK BekTOopa MarHUTHOU
naaykuun. OJIC uHAYKOMU. 3aKOH 3JIEKTPOMAarHUTHOW uHAyKuuu @Dapanes.
Buxpesoe anekrpuueckoe none. Toku yxo.

OJC uHAYKUMHA B MPOBOJHUKE, NBUXKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuiio Jlenna.

NunyktuBHOCTh. Karymika WHAYKTUBHOCTM B LENH ITOCTOSHHOTO TOKA.
SABnenue camonHaykuuu. J1C caMOMHTyKIINH.

DHEPrusi MArHUTHOTO MOJISI KATYIIKUA C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.

TexHuueckne yCTpOWCTBA M TEXHOJOTHMYECKUE MPOLECCHI: WHAYKIHOHHAS
[€Yb, COJIEHOU], 3allUTa OT 3JEKTPU3ALMU TEJ NPU JIBH)KEHUU B MATHUTHOM I10JIE
3eMIu.

Hemoncmpayuu.

Habntonenue sBJIeHUS SJIEKTPOMAarHUTHON UHTYKITHH.

UccnenoBanne 3aBucumoctd IJIC HMHAYKUHMHA OT CKOPOCTH H3MEHEHUS
MarHUTHOTO MOTOKA.



IIpaBuno Jlenua.

[Tamenne MarauTa B aJlOMUHUEBOM (MeIHON) TpyOe.

SIBiieHUE CAaMOMHIYKITUH.

HccnenoBanne 3aBucumoctd J/1C caMOMHAYKIIMM OT CKOPOCTHM MU3MEHEHUS
CUJIbI TOKA B IIEIH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomovt, RPAKMUKYM.

HccnenoBanue sBICHUA 3JIEKTPOMAarHUTHON MHIYKIWH.

Onpenenenne HHAYKIUA BUXPEBOTO MATHUTHOTO TOJISI.

HccnenoBanue siBIEHUS] CAMOUHIYKIIHUH.

COopka MoJienu 3JIEKTPOMarHUTHOTO reHepaTopa.

Pa3zpnes S. KosieOanusi u BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarensnas cucrema. CBOOOHBIE KOJIEOAHUSI.

["apmonunyeckue konebanus. Knnemarnueckoe M JUHAMUYECKOE OIKMCAHHE.
DHepreTuyecKkoe OmucaHue (3aKOH COXpPaHEHUS MEXaHWYECKOW 3Hepruu). BeiBoj
JTUHAMUYECKOI0 OMUCAHUSI TAPMOHUYECKUX KOJIEOAHUI U3 MX SHEPreTUYECKOro U
KMHEMaTUYECKOTO ONKCAHUS.

AmMruutyna u ¢asza kosjebanuil. CBsi3b aMIUTUTYAbl KOJIEOAHUNW HCXOHOM
BEJIMYMHBI C aMIUTUTYJaMU KoJieOaHUM €€ CKOPOCTH U YCKOPEHHUSI.

[lepuon m uactora konebanuit. Ilepuon Mayiblx CBOOOJHBIX KOJI€OaHUMU
MaTeMaTU4ecKoro MastHuka. Ilepmoa CBOOOMHBIX KoOJieOaHUN MPYKUHHOTO
MasTHUKA.

[Tonsatue o 3aryxarmux Koiaedanusx. BeiHyX1eHHbIe KOeOaHus. Pe3oHaHc.
PesonancHass kpuBasd. BimsHue 3aTyxaHus Ha BHJ PE30HAHCHOW KpPHUBOM.
ABTOKONIEOaHMS.

TexHu4yeCckne yCTpOWCTBA U TEXHOJOTHUYECKUE MPOLECCHl: METPOHOM, YaChI,
Kaudelld, My3bIKaJIbHbIE HHCTPYMEHTHI, ceiicMorpad.

Hemoncmpayuu.

3anuck K0e0aTeIbHOTO IBHKCHHUS.

HabGmronenue He3aBUCUMOCTH TIEPUOJIAa MAJIBIX KOJIeOaHUI rpy3a Ha HUTHU OT
aAMILIATY JIBL.

HccnenoBanue 3aTyXarMKX KOiIeOaHU U 3aBUCUMOCTH IEpUOaa CBOOOIHBIX
KOJICOAHHI OT COMPOTUBIICHUS.

UccnenoBanne konebaHuMi Tpy3a Ha MACCUBHOW TMPYKHUHE C LEJBIO
dhopmMupoBaHUs MPEICTABICHUN 00 HIeATBHOM MOJIENN MIPY>KMHHOTO MasiTHUKA.

3aKOH COXpaHEHUs SHEPTUU MIPU KOJIeOaHUsIX Ipy3a Ha MPY>KUHE.

HccnenoBanre BBIHYKICHHBIX KOJICOAHUN.

HabGmronenue pe3onanca.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomol, RPAKMUKyM.



W3mepenne mnepuosia CBOOOAHBIX KOJEOAHMM HUTSHOTO U MPYXKHUHHOI'O
MasiTHUKOB.

N3yuyeHue 3aKOHOB JBUKEHHUSA TeJa B X0OJI€ KOJeOaHUl Ha yIPyroM MOJABECE.

N3ydeHne NBUKEHUS HUTSIHOTO MAasITHUKA.

[TpeoOpa3zoBanue FHEPTUH B MIPY>KUHHOM MasTHUKE.

HccnenoBanrie yObIBaHUS aMIUTUTY/IbI 3aTYXAIOIIUX KOJIEOAHUH.

HccnenoBanrie BbIHYKICHHBIX KOJIEOAHUH.

Tema 2. InekmpomazcHumHubsle KO1€OAHUA.

KoneGatenbHpiii koHTYp. CBOOOIHBIE 3JIEKTPOMATrHUTHBIE KOJEOAHUA B
ujealbHOM KoJiebaTenbHOM KOHType. Popmyna Tomcona. CBsi3b aMIUIUTY/IbI
3apsijia KOHAeHcaTopa C aMIUIMTY0M CUJTbI TOKA B KOJIEOATEIbHOM KOHTYDE.

3aKOH COXpAaHEHMs SHEPTUU B UACAIBHOM KOJE0AaTeIbHOM KOHTYPE.

3aryxaromue AIEKTPOMAarHUTHBIE KoJIeOaHusl. BrinyX1eHHbBIE
AIIEKTPOMAarHUTHBIE KOJIeOaHusI.

[lepemenHbli TOK. MOIIHOCTP NEPEMEHHOIO TOKAa. AMIUIMTYAHOE U
JIEUCTBYIOIEE 3HAUYCHHE CWJIbl TOKAa W HAMPsDKEHUs MOpU pa3indyHou (opme
3aBUCHMOCTH IIEPEMEHHOIO TOKA OT BPEMEHH.

CuHycouianbHbli TIEPEMEHHBIA TOK. Pe3UCTOp, KOHIEHCATOp W KaTyllKa
WHIYKTUBHOCTH B LIENH CUHYCOMJAIBHOTO MEPEMEHHOIO TOKAa. PE30HAaHC TOKOB.
Pe3onanc HanpsoKeHHI.

Uneanpbiii  Tpancopmatop. I[lpomsBoacTBo, mepemadya u TOTpeOsICHHE
AIEKTPUUYECKON SHEPTHUU.

DKOJIOTUYECKHE PHUCKH IIpU TPOU3BOACTBE dJIEKTpodHepruu. KynbTypa
WCIIOJIb30BaHUS AJIEKTPOIHEPTUH B IIOBCETHEBHOM KU3HU.

TexHnueckne yCTpOMCTBA U TEXHOJOTHUECKHE ITPOLECCHI: AIEKTPUUECKUUN
3BOHOK, T€HEPATOP MIEPEMEHHOr0 TOKA, TUHUU 3JEKTponepeaay.

Hemoncmpayuu.

CB0OOIHBIE AIIEKTPOMAarHUTHBIE KOJIEOaHUSI.

3aBUCHUMOCTb 4aCTOTBI CBOOOAHBIX KOJICOAHUN OT MHIIYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcuumiorpaMMbl JIEKTPOMAarHUTHBIX KOJI€OaHUI.

['enepaTop He3aTyXarOLIUX 3JIEKTPOMAarHUTHBIX KOJIEOaHUM.

Mopens 3JIEKTpPOMarHuTHOIO Te€HEPATOopa.

BoiHy>X/IeHHbIE CUHYCOUJATbHBIE KOJICOaHUs!.

Pe3ucrop, karymika MHIYKTUBHOCTH M KOHJAEHCATOpP B LENU MEPEMEHHOIO
TOKA.

Pe3sonanc npum mnocienoBaTeIbHOM COEAMHEHWUU PE3UCTOPA, KaTyLIKH
MHIYKTUBHOCTHU U KOHJIEHCATOpA.

YcTpoiicTBO M IPUHIIUI IEUCTBUS TpaHcPopmaTopa.



Monens TMHUM 3JIEKTPONEpEIayn.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomovt, RPAKMUKYM.

Nzyuenue Tpanchopmaropa.

HccenmenoBanne MEpEMEHHOrO TOKAa 4epe3 IOCIENOBATENBHO COEOUHEHHBIE
KOHJIEHCATOp, KaTyIIKy U PE3UCTOP.

HabGnrogenue 351eKTpoMarHiTHOrO pe30HaHCa.

HccnenoBanrie paboThl HCTOYHUKOB CBETA B IIEMU MEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmMpPOMaAZHUNHbBLE 60IHbL.

MexaHndeckue BOJHBI, YCIOBHS HUX pacrnpocTpaHeHus. llomepeuynsie u
MPOJOJbHBIE BOJHBL. llepron, CKOpOCTh pacCHpOCTPAHEHUS U JJIMHA BOJIHBI.
CBoiicTBa MEXaHUYECKHMX BOJH: OTpaXEHHE, MpeIoMJIeHHE, MHTEephEepeHIus U
nudpaxuus.

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

[ITymoBO€ 3arpsI3HEHUE OKPYKAKOLIEN CPEBI.

DONEeKTPOMAarHUTHHIE BOJHBL. Y CIIOBUS M3IYUYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3auMHas opreHTalys BEKTOPOB B 3JIEKTPOMArHUTHOW BOJIHE.

CoiicTBa  3JIEKTPOMarHUTHBIX ~ BOJIH:  OTPAXXEHWE,  IPEIOMIICHHE,
noJisipu3anus, uHTepdepeHuns u qudpakimsi.

[lkaya 31€KTPOMarHUTHBIX BOJH. [IpuMeHeHue 31eKTpOMarHuTHBIX BOJH B
TEXHUKE U OBbITY.

[TpuHUMTBI paguOCBS3U U TeNeBUACHUS. Panronokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOIIEH CPEBIL.

TexHuueckre ycTpoilcTBAa M MPAKTUYECKOE IPUMEHEHUE: MY3bIKalbHbIE
MHCTPYMEHTBHI, pajap, paauonpuéMHHUK, TEJIIEBU30p, aHTeHHA, TeneoH, CBY-neus,
yJIbTPa3BYKOBasl IMarHOCTUKA B TEXHUKE U MEAUIMHE.

Hemoncmpayuu.

OOpa3oBaHue U paclpoOCTPaHEHUE ONEPEYHBIX U IPOJOJIbHBIX BOJIH.

Koneomromeecs T€10 Kak ICTOYHUK 3BYKA.

3aBUCUMOCTb JJTMHBI BOJIHBI OT YaCTOTHI KOJIEOAHUH.

HabGmronenue orpakeHus: ¥ MpeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenune nnrepdepenunu u qudpakiuuy MEXaHUYECKUX BOJIH.

AKyCTUYECKHUM PE30OHAHC.

CBolicTBa ylbTpa3ByKa U €ro IPUMEHEHUE.

HaGnronenue cBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIATYAOU H
4acTOTOMN KOJIeOaHUH.

HccnenoBanre CBOMCTB 3JIEKTPOMATHUTHBIX BOJIH: OTPAKEHUE, TPETOMIICHHUE,
noJisipu3anys, nudpaxius, tHTEpPepeHIms.

Oo6napyxeHue nHGPaKpacHOTO U YIbTPAPUOIETOBOTO U3TyUEHUN.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomol, RPAKMUKyM.



N3ydyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3yueHne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM MPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMOIMHENHOE pacnpOCTpaHEHHE CBETA B OJHOPOIHOM cpene. Jlyd csera.
To4euHbIN UCTOYHUK CBETA.

OtpaxeHnue cBeTa. 3aKOHbI OTpakeHus1 ceta. [locTpoeHne n3o0paxeHuil B
iockoM 3epkane. Chepuueckue 3epkaa.

[Ipenomienue cBeta. 3aKOHBI MPETOMIIEHUS CBETa. AOCOIIOTHBIN MOKa3aTelb
npesiomiaeHus. OTHOCUTENBHBIN MMOKa3aTeNb MpesioMiaeHus. [I0CTOSITHCTBO 4acTOTHI
CBETA U COOTHOUIEHWE JJIMH BOJIH IIPH MEPEX0/I€ MOHOXPOMATHYECKOIO CBETA YEPE3
IPAaHUILY pa3Aena IBYyX ONTUYECKHUX CPE.

Xox nyueit B mpusMe. [ucnepcus cBera. ClioxHBIA cocTaB O€lI0ro CBeTa.
LBer.

[TonHoe BHyTpeHHee oTpaxeHue. [IpenenbHblil yrojl MOJIHOTO BHYTPEHHETO
OTpaXEHUSI.

Cobuparomire 1 paccenBarolye JuH3bl. ToHkas TuH3a. DOKyCcHOE pacCTosIHUE
U ONTHYECKAasl Cujla TOHKOW JIMH3BI. 3aBUCHMOCTh (DOKYCHOTO PACCTOSTHUS TOHKOM
chepuueckol JMH3BI OT €€ TEeOMETPUM U OTHOCUTEIBHOTO IOKa3aTels
MIPETOMIICHHUS.

@opMyJiia TOHKOW JIMH3BL. Y BEIMYECHUE, TABAEMOE JIMH30M.

Xox ayda, MPOMIENIIEro JIMH3Y HOJ IPOW3BOJIBHBIM YIVIOM K €€ TJIaBHOM
ontuieckoi ocu. IlocTpoeHne wu300pakeHWH TOYKM M OTpe3Ka IMPsSMOU B
coOMparolUX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMAX.

OnTuueckue npubopsl. Pazpemaromas cnocoOHocTh. [11a3 kak onTuyeckas
cucTeMa.

[Ipenensl NpUMEHUMOCTH TEOMETPUUYECKON ONTUKH.

BonnoBas ontuka. HWurepdepenius cBera. KorepeHTHblE HCTOUYHHKHU.
VYcnoBust HaOMIOAEHUS MAKCHMYMOB W MUHUMYMOB B HHTEp(EpEeHLHOHHOM
KapTUHE OT JBYX KOTEPEHTHBIX HWCTOYHUKOB. IIpumepsl KIacCHYECKHX
UHTEPPEPEHITMOHHBIX CXEM.

Hudpaxuus cBera. JludpakiuoHHas pemérka. YCIOBUE HaOIIOCHUS
IJIABHBIX ~MAaKCMUMyMOB TIpH  TAJE€HUM MOHOXPOMAaTHYECKOro CBE€Ta Ha
TUu(GPaKIIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuueckue yCTpOMCTBA M TEXHOJIOTMYECKHUE MPOLIECCHl: OYKH, JyIa,
nepuckon, (oroannapar, MUKPOCKOIN, MPOEKUHUOHHBIM ammapaT, MpPOCBETICHHE
OITUKH, BOJIOKOHHAsI ONTHKA, TU(PpaKkIMOHHAS peHIETKa.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanve NpeaoMIIEHUs CBETA.

Habmrogenune noaHoro BHyTpEHHEro oTpaskeHusi. Mojiesib CBETOBO/IA.

HccnenoBanre XoJa CBETOBBIX IYYKOB 4Yepe3 IUIOCKONApaLIENbHYIO
IUIACTUHY U IPU3MY.

HccnenoBanre cBOMCTB M300paKeHUH B JIMH3AX.

Mopenu MUKpOCKOIIa, TeJIecKomna.

HaoGmronenune natepdepeHinu crera.

HabGnronenue BETOB TOHKUX MJIEHOK.

Hab6mronenune nudpaxiuu ceera.

N3yuenne nudpakiimOHHOW PeIETKH.

Hab6nronenune nudpakiimoOHHOTO CIIEKTpA.

HaOnronenue nucnepcuu cBera.

HabGnronenue nonaspusanuu cBeTa.

[IpuMeHeHue NONSIPOUIOB JIJISl U3YUYEHHS] MEXaHUYECKUX HANPSHKEHUN.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomot, RPAKMUKyM.

W3mepeHne nokasaTess MpeaoMIIEHUs CTEKIIa.

HccnenoBanue 3aBUCMMOCTH (POKYCHOTO pPAcCTOSHUS OT BellecTBa (Ha
MIPUMEPE KUIKUX JIUH3).

N3mepenne poKyCHOro pacCTOSIHHS pacCEUBAOIINX JIUH3.

[TomyyeHnue n300pakeHusi B CUCTEME U3 INIOCKOTO 3epKaJia U JTUH3BI.

[Tomyuenue n300pakeHUs B CUCTEME U3 JIBYX JIMH3.

KoHcTpyrpoBaHue TeIECKONUYECKUX CUCTEM.

Hab6monenune nudpakiuu, nHTepdepeHny 1 NoJIIpU3aliK CBETa.

N3yuyeHue nosipu3alyy CBeTa, OTPAKEHHOTO OT MOBEPXHOCTH TUAJIEKTPHUKA.

Nzyuenue unTepdepeHInu Ja3epHOro U3IyueHus Ha IBYX HIETsX.

HabGnronenue nucnepcum.

HaOmronenue u uccienopanue qudpakiimOHHOTO CIIEKTpa.

N3mMepenue qiMHbI CBETOBOW BOJIHBI.

[Tomyuenue cnekTpa M3Iy4eHHs] CBETOAUOJA MPU MOMOIIU TU(PAKIIMOHHON
PEIIETKH.

Pa3znes 6. OcHOBBI cIeIUAJIBLHONM TEOPUH OTHOCUTEJIbHOCTH.

I'paHuIBl TPUMEHUMOCTH KJIACCHYECKON MeXaHHUKHU. [locTynaTel criennaibHOM
TEOPHUH OTHOCUTEJIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  uHTepBal.  [IpeoOpaszoBanust  JlopeHa.
VYcnoBue npuyMHHOCTH. (OTHOCUTENBHOCTH OJHOBPEMEHHOCTH. 3aMeJIeHUe
BPEMEHU U COKpPAILCHHUE JITTUHBI.

DHeprusi 1 UMITYJIbC PEIATUBUCTCKOMN YaCTULIBI.

CBs13b MaccChl C SHEPrUEH U UMITYJILCOM PEISTUBUCTCKOM YaCTULIBI. JDHEPrus
MIOKOSI.



TexHuyeckne yCTpONCTBA M TEXHOJIOTHYECKUE IPOLIECCHl: CIIyTHUKOBbBIC
NPUEMHUKH, YCKOPUTEIU 3apPSKEHHBIX YaCTHII.

VYyeHnueckuit IKCIIEPUMEHT, JIabOpaTOPHBIE PAOOTHI, TPAKTUKYM.

OnpeneneHue UMIyJIbCa W HDHEPIUM  PEIATUBUCTCKUX yacTul] (IO
dboTorpadgusM TPEKOB 3apPsHIKEHHBIX YACTHUI] B MATHUTHOM II0JIE).

Paznen 7. KBanTtoBasi pusuka.

Tema 1. KopnyckyaapHno-6011060ii 0yanusm.

PaBHOBeCHOE TEIJIOBOE U3NIydeHUE (M3IIydeHUE aOCOIIOTHO YEPHOrO TEIa).
3akoH cMmemienus Buna. ['unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPTHUs U UMITYJIbC (POTOHA.

dotorpdext. OnbiTel A. I'. Cronerosa. 3akonsl ¢oTodPdexra. YpaBHEeHUE
OiinireitHa s porosrddekra. «Kpacnas rpanuna» dhorodddexra.

JlaBnenue cBeta (B UYaCTHOCTH, JIaBlieHME CBeTa Ha aOCOIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpakarollyro mnoBepxHOcTh). Ombitel II. H.
JleOenena.

BomHoBbIe cBOMCcTBA yacTull. Bonnel ae bpousa. limaa BoaHbI ne bpoiutst n
pa3Mephl 00aCTH JIOKATU3AINH ABUKYIIEHCS YacTUIlbl. KoprmycKysipHO-BOITHOBOM
nyanusMm. Judpakiius 31eKTpoHOB Ha KpUCTAILIAX.

Cneunduka nzmeperuii B Mukpomupe. COOTHOLIEHUSI HEOMpPeneIEHHOCTE!
['eitzenOepra.

TexHu4yeckre yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: CHEKTPOMETP,
dboToremMeHT, (OTONATYMK, TYHHEIBHBIM MHUKPOCKOIN, COJIHEYHasi OaTapes,
CBETOUOI.

Hemoncmpayuu.

®doTo3(pheKT Ha yCTAaHOBKE ¢ IMHKOBOM IJIACTHHOM.

UccnenoBanne 3akoHOB BHeIHETo GhoTod¢dexTa.

UccnenoBanre  3aBUCUMOCTH  CONPOTHUBJICHUS  MOJYIMPOBOJAHUKOB — OT
OCBEILIEHHOCTH.

Ceeroauo.

Conneunas Oartapesi.

Yuenuueckuit 3xcnepumenm, nadvopamopusie padomot, nPAKMUKYM.

Hccnenosanue Gporopesucropa.

N3mepenne nocrosiuaoi [1manka Ha ocHOBe HccienoBanus GoTod¢dexra.

HccnenoBanrie 3aBUCUMOCTH CHJIBI TOKA Y€pPEe3 CBETOMO/ OT HAPSKEHHUS.

Tema 2. @u3zuka amoma.

OnbITEl MO HCCIEIOBAHUIO CTPOCHUSI aToma. IlnaHerapHas Mojenb aToma
Pezepdopna.

[Toctynatel bopa. M3inyuenue u nornomieHue GoTOHOB IIPH MEPEX0JIE aTOMA C
OJIHOTO YPOBHSI SHEPTUHU Ha JIPYTOMH.



Buapl ciektpoB. CrieKTp ypOBHEH 3HEPrUun aToMa BOJAOPO/A.

CnoHTaHHOE U BBIHYKJICHHOE U3J1yueHHe cBeta. Jlazep.

TeXHUYeCKHe YCTPOMCTBA M TEXHOJOTHUYECKHE IPOLECCHI: CHEKTPAIbHBIN
aHau3 (CIEeKTPOCKOI), Jia3ep, KBAHTOBBIM KOMITBIOTED.

Hemoncmpayuu.

Mopens onbita Pezepdopna.

HaOGmronenre TMHEeN4aThiX CIIEKTPOB.

YCTpOMCTBO U AENUCTBUE CUETUNKA MOHU3UPYIOIIUX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI J1a3€PHOTO U3TyUCHHUS.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomovt, RPAKMUKYM.

HaOGmronenue muHeyaToro cuekrpa.

HccenmenoBanne CreKTpa pa3peXEHHOr0 aTOMapHOTO BOJOPOJA M W3MEpPEHHE
noctossHHOM Punbepra.

Tema 3. @u3zuxka amomnoz20 A0pa u 31eMeHMAaAPHLIX YACMUY,

Hyxknonnas mozaens snpa I'eiizenOepra—MBanenko. 3apsna sapa. MaccoBoe
qucio Anpa. M30tormsl.

PamnoaktuBHOCTE. Anbda-pacnan. DJIEKTPOHHBI W TO3UTPOHHBIN OeTa-
pacnan. ['amMma-n3nyueHue.

3aKkOH pPaJAMOAKTHBHOrO pacnaia. PaauoakTWBHBIE H30TONBI B MPHUPOJE.
CBOICTBa MOHHU3UPYIOLIETO H3IY4YEHHs. BiusHHE paJIlOaKTUBHOCTH HA JKHUBBIE
opranu3Mebl. EcrectBeHHbIi PoH nznydenus. Jlozumerpusi.

DHeprusi CBsI3U HYKJIOHOB B sifipe. AnepHbie cuiibl. [ledekT maccsl siapa.

Anepubie peakuuu. lenenue u cuHtes anep. Saepusie peaktopsl. [IpoOaemsr
YIPaBISIEMOTO TEPMOSAEPHOTO CHHTE3a. OKOJOTHYECKHE aCIEKThl DPa3BUTHUSA
AIEPHON YHEPIETUKMU.

Mertoasl perucTpalyy U UCCIIEIOBAHUS JIIEMEHTAPHBIX YACTHII.

OyHIaMEHTAJIbHbIE B3aUMOJACUCTBHUSA. bapvOHbBI, ME30HbI W JIENITOHBI.
[Ipencrasienne o CtangapTHoi Mozaenu. KBapK-ritooHHass MOJIENb aIJpOHOB.

®uzuka 3a npenenamu CrangaptHoil moaenu. TéMHas Marepus U TEMHas
SHEPTHUSl.

EaunHcTBO PU3nyeckoil KapTUHBI MUpA.

TexHu4yeckre yCTpOMCTBA U TEXHOJIOTUYECKHUE MPOLECCHL: JO3UMETpP, KaMepa
Bunbcona, siepHbIil peakTop, TEPMOSIEPHBIN peakTop, aToMHasi 00MOa, MarHUTHO-
pe3oHaHCHas ToMorpadus.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomot, RPAKMUKyM.

HccnenoBanre TPEKOB YacTUll (M0 TOTOBBIM (OoTOrpadusim).

HccnenoBanue paainoakTUBHOTO (JOHA C UCTIOIb30BAaHUEM JI03UMETDA.

N3yuenue norsoieHus 6eTa-4acTull aTlOMUHUEM.

Pa3znes 8. DiiemMeHTHI ACTPOHOMUM U ACTPOU3HKH.



Otanbl pa3BUTHUS acTpoHOMUU. [IpuKkiiafHOE 1 MUPOBO33PEHUECKOE 3HAUCHHUE
acTpoHOMHH. [IpMEHUMOCTh 3aKOHOB (HU3UKU ST OOBSCHEHHS TMPHUPOIBI
KOCMHUYECKNX OOBEKTOB.

Metonbl aCTpOHOMHUYECKHX HCCAeN0BaHUNA. (COBPEMEHHBIE ONTUYECKHE
TEJIECKOIIBI, PaJUOTEIICCKOIIbI, BHEATMOC(EpHAs aCTPOHOMHMSI.

Bun 3Bé3nHoro Heba. Co3Be3mus, spkue 3BE3MbI, IIAHETHI, UX BUIUMOE
JIBHKCHHE.

ComnHeuyHas cucTema.

Connne. ConmHeuHnasi akTUBHOCTh. McTounuk sHeprun CoJiHIa U 3BE3.

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKU. /[narpamma «CeKTpaIibHbIN Kjacc —
CBETUMOCTB». 3BE3ABI TJIaBHOM MOCJIEAOBATEIILHOCTH. 3aBHCHMOCTL «Macca —
CBETUMOCTB» JUISl 3BE3]] TJIaBHOM IOCIIENOBATEIbHOCTU. BHyTpeHHEE CTpoeHHuE
3B&37. COBpeMEHHBIEC MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonuu CojHIa 1
3BE3]1. DTaNbl )KU3HU 3BE3.

Mineunsiii I[Iyte — nHama [Nanaktuka. Ilonoxxenue u nBuxxenue CoJiHIIA B
lNanmaktuke. Tunel ranakTuk. PaguoranakTuku U kBasapel. UEpHBIE OBIPHI B AIpax
raJaKkTHK.

Bcenennas. Pacimmpenne Beenennoit. 3akon Xa06ina. PazOeranue rajgakTuk.
Teopus bosnbmioro B3peiBa. PenukroBoe n3inydeHue.

MacmrabHas ctpyktypa Beenennoil. MeraranakTuka.

Hepeménnple mpobiieMbl aCTPOHOMHUM.

Yuenuueckue naonrooenus.

HaOmonenus 3BE3mHOr0 HeOa HEBOOPYKEHHBIM TJIa30M C UCIIOJIb30BAaHUEM
KOMIIBIOTEPHBIX MPUIOKEHUHN ISl ONpeIeSICHHs TTOJI0KEHUSI HeOECHBIX 00BEKTOB
Ha KOHKDPETHYIO JaTy: OCHOBHBIE cO03Be3usi CEeBEpHOro MOdylIapusi U SpPKuUe
3BE3/bI.

HaGmronenuss B Teneckon JIyHbl, IUIaHET, TYMaHHOCTEH U 3BE3IHBIX
CKOILJICHUIA.

Du3uYeCKU MPAKTHKYM.

Crioco0b1 u3MepeHust (PU3NIEeCKUX BETMYHMH C UCIIOIb30BaHUEM aHAJIOTOBBIX U
U(PPOBBIX HM3MEPUTEIBHBIX MPUOOPOB U KOMITBIOTEPHBIX JTATUUKOBBIX CHUCTEM.
AOCOIIOTHBIE U OTHOCUTENIBHBIE MOTPENTHOCTH U3MEPEHUN (PU3UYECKUX BEITUYUH.
OneHka rpaHul] NOTPEIIHOCTEN.

[IpoBenieHMEe  KOCBEHHBIX  HW3MEPEHUM, HUCCIECAOBAHWM  3aBUCUMOCTEU
(bu3MUecKUX BEIMYMH, MPOBEpPKA MPEIJIOKEHHbIX THMNoTe3 (BbIOOp U3 padoT,
OMMCAHHBIX B  TEMATHYECKUX  pa3lellax «YUYCHUYECKUH  SKCIIEPUMEHT,
nabopaTopHbIe pabOThI, TPAKTUKYM).

O6o0maromee NMOBTOPEHHUE.



O0bo061enue u cucTeMaTH3alusl CoAep KaHUs pa3ienoB Kypca «MexaHukay,
«MounekymsipHas pU3UKa U TEPMOJAUHAMUKAY, « DNEKTpOAUHAMUKay, «KonebaHus u
BOJHBI», «OCHOBBI CHENUAJIBHOM TEOPUM OTHOCUTENBHOCTH», «KBaHTOBas
dusnka», «IEMEHTBI ACTPOHOMHUH U ACTPOPUZHKI.

Ponpr ¢u3ukm W acTpOHOMHHM B SKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COLIMAIbHON M ATUUECKOH cpepax AESITEIbHOCTH YEJI0BEKa, POJIb U MECTO (PU3UKU U
aCTPOHOMHM B COBPEMEHHOM HAyYHOW KAapTUHE MHUpa, 3HAYCHUE ONMUCATEIIbHOM,
CUCTEMATU3UPYIOUIEH,  OOBSACHUTENIbHOM M  NPOTHOCTHYECKOW  (hyHKLMIA
bu3HUecKoi TEOpuH, poiib PU3NUECKON TEOPHH B GOPMUPOBAHUY MPECTABICHUH O
¢u3nyeckoil KapTUHE MHpa, MECTO (PU3MUYECKON KapTHHBI MUpPA B OOLIEM pAIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IPEACTABICHUNA O IPUPO/IE.

MexnpeameTHbie CBS3H.

Nzyuenue kypca ¢puzuku yriay0naéHHoro ypoBHs B 11 kiacce ocyuiecTBisieTcs
C Y4ETOM COJAEPKATEIbHBIX MEKIIPEAMETHBIX CBS3€H C KypcamMH MaTe€MaTHKH,
OHOJ0TMH, XUMHH, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemmnoie nOHAMUA, C6A3AHHbBLE C U3YUEHUEM MEMO008 HAYUHO20
no3nanuA: SBICHUE, HAy4YHbIH (akT, runores3a, (pusnueckas BETUUYHMHA, 3aKOH,
Teopusi, HAONIOJCHHE, DSKCIEPUMEHT, MOJAEIUPOBAHUE, MOJENb, H3MEPEHUE,
MOTPEIIHOCTU U3MEPEHUN, U3MEPUTEIbHbBIE TPUOOPHI, ITUdpOBast 1adbopaTopus.

Mamemamuka: pelIeHWE CUCTEMBl YpaBHEHUW. TPUTOHOMETPHUYECKHUE
(GYHKIMHM: CUHYC, KOCUHYC, TAH['€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXI€CTBO. BEKTOpPHI M MX NPOEKIMH HAa OCH KOOPJAMHAT, CIIOKEHUE BEKTOPOB.
[IpousBoaHble 37eMEHTAapHBIX (GyHKUUNA. [Ipu3Haku mNOMOOMS TPEYTrOJBHHUKOB,
onpeieNieHne IOAaN TWIOCKUX GUryp u oobEmMa Ted.

buonozua: >nekTpuyeckue SIBICHHS B KUBOW NpUPOJiEe, KOeOATEeIbHBIE
JBIDKEHUS B JKMBOW MPHUPOJE, OKOJIOTMYECKHE PHUCKH MpPU IPOU3BOICTBE
DIEKTPOIHEPTUM,  DJEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXAIIEe  Cpensl,
yIbTPa3BYKOBasi JMAarHOCTHMKAa B MEIULMHE, ONTUYECKUE SBICHUS B KUBOU
IIpUpPOJE.

Xumus: CTPOEHUE aTOMOB M MOJIEKYJI, KpUCTAIUINYECKAsI CTPYKTypa TBEPABIX
TEJ, MEXaHU3Mbl 00pa30BaHUS KPUCTALIIMYECKON pEIETKH, CIEKTPATbHBIA aHAIU3.

T'eocpaghusn: wmarauTHplE TOMIOCA 3€MJIM, 3AJIEKH MATHUTHBIX DY,
dboToCchEMKA 3eMHOI TOBEPXHOCTH, cericMorpad.

Texnonozusn: TPUMEHEHHE TIOCTOSHHBIX MAarHUTOB, 3JIEKTPOMArHUTOB,
ANEeKTpoJBUraTeNb SkoOU, reHepaTop MEPEMEHHOI0 TOKA, MHAYKIIMOHHAS TeYb,
JVHUHN JJEKTponepeaay, 3J1EKTPOABUTATENb, patap, PAIUONPUEMHUK, TEIEBU30D,
anTeHHa, TteiepoH, CBY-neub, yIbTpa3ByKOBas JAMArHOCTUKA B TEXHHKE,
IPOEKLMOHHBIN anmapaT, BOJOKOHHAs ONTHKA, COJHEYHasi OaTapesi, CIyTHUKOBBIE
NPUEMHUKH, sJIEpHAs SHEPreTUKA U HKOJIOTHYECKUE aCIIEKThI €€ pa3BUTHS.



I[INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VYJIbTATEI

JIMYHOCTHBIE PE3YJIbTATbDI

JInuHoCTHBIE pe3yabTaTbhl OCBOCHUS Yy4eOHOro mnpeamera «Duzmkay
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTh 00YUYarOIIUXCSl PYKOBOJICTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CHUCTEMON I[EHHOCTHBIX
OpUEHTAIlMM, TO3UTHUBHBIX BHYTPEHHUX  YOEKIEHHM, COOTBETCTBYIOUIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO O0OIECTBa, PACHIMPEHHUE >KU3HEHHOTO
ONbITa U OMbITA JICITEILHOCTH B IMPOLIECCE pealu3allid OCHOBHBIX HApaBJICHUI
BOCHUTATEIIbHOMN JAEATEIIbHOCTH, B TOM YUCJIE B YACTH:

rPaKIaHCKOr0 BOCIIUTAHUSA:

e c(hopMUPOBAHHOCTH IPAKIAHCKON MO3UIIMKA 00YUAIOIIETOCs KaK aKTUBHOTO
1 OTBETCTBEHHOT'O YJI€HA POCCUICKOTO OOIIECTBA;

e TMPUHATUE TPAJUIMOHHBIX OOIICYEIOBEUECKUX TyYMAHUCTHUYECKUX U
JNEMOKPATUYECKUX IEHHOCTEN;

e TOTOBHOCTH BECTH COBMECTHYIO JIESITEIIbHOCTh B MHTEPECAX IPAKIAHCKOIO
oOlecTBa, Yy4yacTBOBaTh B CaMOYIIpaBJIeHMH B 0Opa3oBaTeIbHOMN
OpraHu3aluy;

e YMEHHME B3aUMOJICHCTBOBaTH C  COLMAIBbHBIMU  HWHCTUTYTaMH B
COOTBETCTBHH C UX QYHKIUSIMHU U HA3HAUCHHUEM;

e TOTOBHOCTb K TYMAaHUTAPHOU U BOJIOHTEPCKOM JIESATEIIBHOCTH.

NAaTPUOTHYECKOI0 BOCITUTAHUSA:

e chOpPMUPOBAHHOCTH POCCUNCKOU TrPaXKIaHCKOH UJICHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE OTHOIIEHHWE K TOCYyJapCTBEHHBIM CHUMBOJIAM, JOCTHUKECHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTH (PUBHKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

e c(opMUPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHMS, STUUECKOTO IMOBE/ICHNUS;

e CIHOCOOHOCTH OILICHMBATh CUTYAIlMI0O U MPUHHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYACh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM
YUCJIE B ICSTEIIBHOCTH YYEHOTO;

e OCO3HAHHWE JIMYHOTO BKJIaJia B IOCTPOCHUE YCTOMYMUBOTO Oy IyIIETO.

3CTETHYECKOr0 BOCIIUTAHUSA:

e OCTETHYECKOE OTHOIICHWE K MHPY, BKIIOYAg HSCTETUKY HAyYHOIO
TBOPYECTBA, MPUCYIIETO PU3NIECKON HAYKE.

TPYAOBOI'0 BOCIIUTAHUSA:



HHTEpeC K pa3IudHbIM chepaM MpodheCCHOHAIBHON NESITEIHbHOCTH, B TOM
YHCJIC CBA3AHHBIM C (DU3UKOM U TEXHUKOM, YMEHHE COBEPIIIATh OCO3HAHHBIN
BBIOOp Oynayiiel nmpodeccuu M peaau30BbIBaTh COOCTBEHHBIE KU3HEHHbBIE
IJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUIO M caMO0Opa30BaHUIO B 00JIaCTH
(bU3MKY HA IPOTSHKEHUN BCEH JKU3HM.

IKOJIOI'H4Y€CKOI0 BOCIIMTAHUA

c(OPMUPOBAHHOCTh IKOJOTUYECKOW KYJIBTYpBI, OCO3HAHHE TI00ATHHOTO
XapakTepa IKOJOTUIECKUX TPOOIIeM;

TUTAHUPOBAHUE W OCYIIECTBJIICHHWE ICHCTBHI B OKpY)KaloIIeW cpene Ha
OCHOBE 3HaHUS IIEJIEH YCTOMYUBOTO PAa3BUTHS YEIIOBEUCCTRA;

pacIIMpeHrue OMbITa ACATEIHPHOCTA SKOJIOTHYSCKON HAMpPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 10 (PU3HUKeE.

HEHHOCTH HAYYHOI'O MO3HAHMA:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (U3UUECKON HAYKH;

OCO3HAHUE IIEHHOCTU HAYYHOW JESITEIbHOCTH, TOTOBHOCTH B MPOLIECCE
U3y4eHUs: (PU3UKH OCYILIECTBISATh IMPOEKTHYIO M HCCIEI0BATEIbCKYIO
NeATeTbHOCTh UHINBUIYAIHHO U B TPYIITIC.

METANPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHBIE YHUBEPCAJIbHbIE YYeOHbIE 1eiCTBUSA
Ba3oBble JjornuecKkue 1ecTBUSA:

CaMOCTOSITeTbHO  (OPMYJIUPOBATh U AKTYaJIU3UPOBaTh  IpolJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPEAEHATh LENU ACATEIbHOCTH, 3a4aBaTh IMAPAMETPbl U KPUTEPUU HX
JTOCTUKECHUS,

BBISIBJISAITH 3aKOHOMEPHOCTM M IMPOTUBOPEUHS B PaCcCMATPUBAEMBIX
(U3UYECKUX SBICHUSIX;

pa3pabaTbiBaTh IJIaH PEIICHHS MPOOJIEMBI ¢ YIETOM aHAIM3a UMEIOITUXCS
MaTepHUaIbHbIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JICSITEIBHOCTh, OLIEHUBAaTh COOTBETCTBHUE
PEe3yJIbTATOB LIEJSIM, OLIEHUBATH PUCKU TTOCIIEICTBUN JIESITEIbHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH PabOTy B YCJIOBHUSIX peajbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

Pa3BUBATh KPEATUBHOE MBIILJICHUE MPU PEUICHUU KU3HEHHBIX TTPOOJIEM.

Ba3oBble nccienoBarejbcKue 1eHCTBUSA:

BJIa/IeTh HAYYHON TEPMHUHOJIOTHEW, KIFOYEBBIMU NOHATHUAMU U METOJAMU
(bu3nYecKoil HayKu;



BJIAJCTh HaBBIKAMH  y4eOHO-HCCIIeI0BATEIbCKOM u MIPOCKTHOMN
NEATeTLHOCTH B 00J1acTH (PU3HUKH, CHOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITETLHOMY IIOMCKY METOJIOB peIleHus 3aj1ad  (PU3nueckoro
COJIep>KaHusl, IPUMEHECHUIO Pa3IMYHbIX METOJIOB IMO3HAHNS,

BJIAJICTh BHJAMHU JICSITEILHOCTH IO TOJYYCHHI0O HOBOTO 3HAHMS, €ro
HWHTEpIIpETaliy, IPeoOpa30BaHUIO0 U IPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX
CUTyallMsX, B TOM YHUCJIE MPU CO3JaHUU YUEOHBIX MPOEKTOB B 00JacTH
bu3uKy;

BBISIBJISAITh MPUYMHHO-CJIEJCTBEHHBIC CBS3M M aKTyaJlu3UpOBaTh 3ajady,
BBIJIBUTaTh THUIIOTE€3y €€ pEUICHHUs, HaxOAuTh AaPTyMEHTHI IS
JI0KA3aTeJIbCTBA CBOMX YTBEPKICHHM, 3a7aBaTh MApAMETPbl U KPUTECPUH
pelieHus;

aHAJIM3UPOBATh IMOJYYEHHbIE B XOJI€ pEIICHUS 3aJlaud PE3yJIbTaThl,
KPUTHUYECKHU OLICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHECHUE B
HOBBIX YCJIOBUSIX;

CTaBUTh U (POPMYJIHMPOBATH COOCTBEHHBIE 3aJauyd B 00pa30BaTEIbHOU
NESATEITLHOCTH, B TOM YHCJIE TIPU U3YUYSHUH (PU3HKU;

JaBaTh OLICHKY HOBBIM CHUTYyalIlUsIM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;
yMETh TEPEHOCHUTh 3HaHMUS 1O (QuU3NKe B MPAKTHYECKYIO 00JacTh
KM3HEICATCIbHOCTH;

yMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX IIPEAMETHBIX 001acTel;
BBIJIBUTaTh HOBBIC UJECH, IIPEJIaraTb OPUTHMHAIBHBIE TTOJXO0/Ibl U PEIICHUS;
CTaBUTh MPOOJIEMBI U 3a]1a4H, JOIMYCKAIOIINE AIbTEPHATUBHBIE PEIICHUSI.

Pabora c unpopmanueii:

BJIa/IETh HaBBIKAMU MOTy4YeHHsI UHpopMannu GU3NIECKOTro COAEpKaHUS U3
UCTOYHUKOB PAa3HBIX THUIIOB, CaMOCTOSITEIbHO OCYILECTBIATh IOUCK,
aHalM3, CHUCTEMATU3alMI0 M WHTEPHpPETalui0 MH(pOpMALUU pa3InyHBIX
BUJIOB U ()OPM TPECTABICHUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OpMALINH;

UCIIOJIb30BaTh CPEACTBa HH(OPMALMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJIOTMA B  PEIIEHUH  KOTHUTUBHBIX, KOMMYHHKATUBHBIX H
OpraHU3allMOHHBIX 3aJa4 C COONIOAEHUEM TpeOOBaHUN SPrOHOMUKH,
TEXHUKH O€30MaCHOCTH, THUTHUEHBI, pecypcocOepeKeHusi, MpPaBOBbIX U
ATUYECKUX HOPM, HOpM HH(OPMALIMOHHON OE€30M1aCHOCTH;

co37aBaTh TEKCThl (PU3MUYECKOr0 COAEpPKaHUSA B pa3IMyHBIX (hopmarax c
y4€TOM Ha3HayeHuss MHQPOpPMAlMM U LEJIEBOM ayJAUTOPUH, BBIOMpAs
ONTUMANIbHYIO (HOPMY IPEICTABICHUS U BU3YyAIU3ALIHH.

KoMmmyHuKkaTHBHbBIE YHMBepPCcaIbHbIE YueOHble 1elCTBUA:



OCYIIECTBJIATh OOIIeHHe Ha Ypokax GU3HUKA U BO BHEYPOYHOU
NEeSITENbHOCTH;

pacno3HaBaTh MPEANOCHUIKM KOH(IMKTHBIX CHUTyallMii H CMAr4arhb
KOH(DJIUKTBI;

pPa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHUS C HCIIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB;

MOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAaHAHOW U MHIUBUTyJIbHOU
padoThI;

BbIOMpaTh TEMATHKy M METOJIbl COBMECTHBIX JEUCTBUN C YYETOM OOIIKX
MHTEPECOB U BO3MOKHOCTEN KaXKJO0T0 YjieHa KOJUIEKTHBA,;

OpUHUMATh 1EIM COBMECTHOM JESTENbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBAaTh JEUCTBUS MO €€ JOCTUKEHHUIO: COCTAaBJATh IUIAH
JEHCTBUHN, pactpeiessiTh PO ¢ Y4ETOM MHEHUI y4aCTHUKOB, OOCYX/IaTh
pe3ybTaThl COBMECTHOM pabOTHI;

OLICHMBATh Kauye€CTBO CBOEr0 BKJIa/Ja M KaXKJOT0 y4YaCTHMKAa KOMAHJbI B
o0l pe3yJsbTat Mo pa3pabOTaHHBIM KPUTEPUSIM;

IpeajaraTb HOBBIE IPOEKTHI, OLEHUBAaTh HJAEH C MO3UIUU HOBHU3HBI,
OpUTHMHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISITh MO3UTUBHOE CTPATErMUECKOE IOBEACHUE B Pa3IMYHBIX
CUTYaLMSIX, IPOSBIIATH TBOPUECTBO U BOOOpaKe€HUE, ObITh HHULIMATUBHBIM.

PerynsiTuBHBbIE YHHBEpPCAJIbHbIE yUeOHbI€e 1eHCTBUS
Camoopranusanus:

CaMOCTOATENILHO OCYIIECTBIISITh O3HABATEIBHYIO AESITENIBHOCTh B 00J1aCTH
(U3HKM M aCTPOHOMMH, BBISIBIISATH IPOOJIEMBI, CTABUTh U (POPMYIUPOBATH
COOCTBEHHBIC 3aJ1a4H;

CaMOCTOSATEIILHO COCTaBJIATH IUIAH PELICHUS PACUETHBIX M KaYECTBEHHBIX
3a/lay, IJIaH BBIMOJHEHUSI MPAKTUYECKOH paboThl C YYETOM HMMEIOIIMXCS
peCypcoB, COOCTBEHHBIX BO3MOXXHOCTEN U MPEANOUYTCHUM;

JIaBaTh OLICHKY HOBBIM CUTYalLUsIM;

paciupsTh paMK1 y4eOHOro IpeIMeTa Ha OCHOBE JIMYHBIX MPEANIOYTEHUMH;
JesiaTh OCO3HAHHBIA BBIOOp, apryMEHTHUpOBaTh €ro, OpaTb Ha cels
OTBETCTBEHHOCTb 32 PEILICHUE;

OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

croco0CTBOBaTh (hOPMHUPOBAHUIO U MPOSBICHUIO IPYAMLIMU B 00JacTH
(U3KMKK, TOCTOSHHO MOBBIIIATH CBOM 0Opa30BaTENIbHBIA M KYJbTYPHBIN
YPOBEHb.

CaMOKOHTpOJIL, IMOIMOHAJIbHbIN HHTEJJIEKT:

AaBaTh OLICHKY HOBBIM CHUTyalUAM, BHOCUTH KOPPCKTHUBLI B ACATCIIbHOCTD,
OLCHHUBATb COOTBCTCTBUC PE3YJIbTATOB LCIISAM,



e BJIAJETh HaBbIKAMM IIO3HABATENbHOM pediieKcuM Kak OCO3HaHUs
COBEpIIAEMBIX AEMCTBUI U MBICIUTEIBHBIX MIPOLIECCOB, UX PE3YJIbTATOB U
OCHOBAHU;

e HCHOJB30BaTh NPUEMBI peICKCUH ISl OLIEHKU CUTYallMH, BBIOOpa BEPHOTO
peleHus;

e YMEThb OLICHMBATHh PUCKU U CBOEBPEMEHHO NPUHUMATh PEIICHUS MO HX
CHIDKEHHUIO;

e TMpPUHMMATh MOTHUBBI M apryMEHTBl APYTUX MpPH aHaJIu3€ pPe3yibTaToOB
JesITeIbHOCTH;

e IPUHMUMATH C€Osl, MOHUMAsI CBOM HEIOCTAaTKU U JOCTOMHCTBA;

e TMPUHMMATh MOTHUBBI M apryMEHTBl JAPYTUX MpPH aHaJIN3e pPe3ylIbTaToOB
AeSITebHOCTH;

e IpHU3HABaTh CBOE MPABO U MPaBO JAPYTUX HA OIINOKU.

B npornecce mOCTHXKEHHS JIMYHOCTHBIX PE3YJIbTaTOB OCBOEHHUS MPOTpamMMbl 10
busuke Uil YpOBHSA CpeAaHero ooOmero oOpa3oBaHuss y oOydarouiuxcs

COBEpPIIICHCTBYETCS HYMOIMOHATbHBIH UHTEIUICKT, IIPEIOJIar AFOIIHIA
c(hOpMHUPOBAHHOCTH:
e CAMOCO3HAHHWS,  BKIIOYAMOIIETO  CHOCOOHOCTh  MOHMMATh  CBOE

AMOIIMOHAIILHOE COCTOSIHUE, BU/IETh HAIIPaBJICHUS pa3BUTUS COOCTBEHHOU
AMOILIMOHAIILHOMN cepbl, ObITH YBEPEHHBIM B ce0€;

e CaMOpPETYJIMPOBaHHUsS, BKIIOYAIOIIETO CAMOKOHTPOJb, YMEHNE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IIOBEJIEHUE, CIOCOOHOCTb aJalTHUPOBATHCA K
AMOIIMOHAILHBIM M3MEHEHUSIM U TMPOSIBISATH TMOKOCTb, ObITH OTKPBHITHIM
HOBOMY;

e BHYTPEHHEH MOTHBALIMH, BKIFOYAIOIIEH CTPEMIICHHE K JOCTUKEHUIO LEIH
U yCIleXy, ONITUMU3M, UHUIIMATUBHOCTh, YMEHUE JIEHCTBOBATh, UCXOIS U3
CBOMX BO3MO>KHOCTEH;

e OMIIATUH, BKJIIOYAIOLIEH CIOCOOHOCTh MOHMMATh 3AMOLIMOHAJIBHOE
COCTOSIHME JpPYTHX, YYHUTHIBaTh €ro IpPH OCYIIECTBIECHUU OOILEHUS,
CHOCOOHOCTb K COYYBCTBHIO U CONEPEKUBAHUIO;

e COUMAJbHBIX HAaBBIKOB, BKJIOYAIOIIUX CIIOCOOHOCTh  BBICTPAaUBATh
OTHOUIEHUS! C APYIMMH JIIOJbMH, 3a00TUTHCS, MPOSBISTH HHTEPEC U
paspemiaTh KOHGIUKTHI.

[MTPEAMETHBIE PE3VJIbTATBI

K xonity oOyuenus B 10 knacce npeiMeTHbIE pe3yIbTaThl HA yTIyOJIEHHOM ypPOBHE
JOJIKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y O0YUAIOIIMXCA YMEHUM:



MMOHUMATh POJb (U3HMKH B OKOHOMHYECKOH, TEXHOJIOTHYCCKOM,
HKOJIOTHYECKOM, COIMAIbHOW M JITHYECKOM cdepax esTeIbHOCTH
YeJioBeKa, POJjb U MECTO (PM3UKU B COBPEMEHHOW HAy4YHOM KapTHHE MUpAa,
3HAUEHHUE OIHCATEIbHON, CUCTEMATU3UPYIOLIEH, OOBSICHUTEIBHON H
MPOTHOCTHYECKON  (QYHKIUKA  (PU3HMYECKOH TEOpUH —  MEXaHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOJMHAMHKHU, POJIb (PU3MUECKOU TEOpUU B
(bopMHpPOBaHUU MPEACTABICHUN O (PU3UUECKON KapTHHE MUPA;

pasnuyarh yCIOBUS IPUMEHUMOCTH MOJENEH (PU3NYECKUX TENl U MPOLIECCOB
(sBNIEHUIT): MHEpUHUANIbHASI CHUCTEMa OTCUYE€Ta, aOCOIIOTHO TBEPIOE TETO,
MaTepHuaibHas TOYKa, pABHOYCKOPEHHOE JBU)KEHHE, CBOOOJIHOE MaJCHHE,
abCoJIFOTHO yrpyTras naedopmaiiusi, aOCOJIOTHO YIPYyroe U aOCOJIIOTHO
HEYIIPYyroe CTOJIKHOBEHHMs, MOJEIM Ta3a, XKUIAKOCTH U TBEPAOTO
(KpUCTAIIIMYECKOTO) TENa, NACANbHBIA T'a3, TOUEUHBIN 3apsl, OJHOPOAHOE
AIEKTPUUYECKOE MOJIE;

paznuyath YyCJOBHUS (TpaHUIBI, 00JacTH) MNPUMEHUMOCTH (HU3UUYECKUX
3aKOHOB, MOHMMAaTh BCEOOIIMI XapakTep (PyHIaMEHTaJbHBIX 3aKOHOB U
OTPaHUYEHHOCTh MCTOJIb30BAHUS YACTHBIX 3aKOHOB;

aHANMM3UPOBATh M OOBACHATH MEXAHMYECKHE TIPOLECCHl U SIBIICHUA,
UCIIOJIb3YysI OCHOBHBIE TIOJIOKEHHS U 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTD
MEXaHUYECKOTO ABMKEHUS, (OPMYJbl KUHEMATUKH PaBHOYCKOPEHHOTO
IBW)KEHUSA, TpeoOpazoBanusi lanuies A CKOPOCTH W TEepeMEIICHHUS,
3aKkOHbl HbIOTOHA, TpUHOMN ~ OTHOCUTENbHOCTH [anmies, 3akoH
BCEMUPHOTO TATOTEHUSA, 3aKOHBI COXPAHEHUS UMITYJIbCA U MEXaHUYECKOMN
SHEPrUH, CBSI3b PadOTHI CUJIBI C M3MEHEHHEM MEXaHWYECKOW SHEPIHH,
YCIOBHSI pAaBHOBECHS TBEPAOro Teila), MpPU ITOM MCHOJIB30BATH
MaTeMaTU4YECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCIOBUS IPUMEHUMOCTH
(¢u3MUecKUX 3aKOHOB: MpeoOpa3oBaHuil ['anmuiesi, BTOPOro M TPETHETO
3aKOHOB HPpIOTOHA, 3aKOHOB COXpaHEHWs HUMITYJIbCa M MEXAaHHYECKON
SHEPIUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHAM3UPOBATh U OOBSICHATH TEIJIOBBIEC MPOIIECCHl U SBJICHUS, UCTIONB3YS
ocHoBHble mOJOkeHUd MKT u 3aKkoHBI MOJEKYISIpHOW (PUBUKU U
TEPMOJMHAMUKU (CBA3b JABJICHUS UJCATBHOTO Ta3a CO CpeaHei
KUHETHYECKOW SHEPTUEN TEIUIOBOIO ABMXKEHUS M KOHIIEHTPALHMEH €ro
MOJIEKYJ, CBSI3b TEMIIEpAaTypbl BELIECTBA CO CpPEOHEW KHUHETHYECKOMN
DHEPIrUuel TEMJIOBOTO ABMKEHHS €r0 YacCTHLl, CBSI3b JABJICHUS UACAIBHOTO
razda C KOHUEHTpalHWEeW MOJIEKYJ H €ro TEMIIEpaTypoi, ypaBHEHHUE
MenaeneeBa—Knaneiipona, mnepBbld 3aKOH TEPMOAWHAMUKH, 3aKOH
COXpPAHEHMSI SHEPIMU B TEIUIOBBIX IMPOIECCAX), IPH 3TOM HMCIOJIb30BAThH



MaTEeMaTUYECKOE BBIPAXKEHUE 3aKOHOB, YKa3bIBaTh YCIOBUS IPUMEHUMOCTH
ypaBHeHus: MeHeneeBa—Knanelipona;

aHANM3UPOBaTh M OOBSACHATH DJEKTPUUYECKUE SABICHUS, HCIOIb3Ys
OCHOBHBIE TOJIOXKEHHUS M 3aKOHbBI AJEKTPOJUHAMUKH (3aKOH COXpaHEHUs
AIEKTPUYECKOTO 3apsna, 3aKOH KynoHa, MOTEHIUAIBHOCTD
ANEKTPOCTATUYECKOTO MOJIsA, MPUHLHUI CYNEPHO3UINU DIEKTPUUECKUX
MOJIEH, MPU ATOM YKa3blBask yCJIOBHS NMpUMEHUMOCTH 3akoHa Kyrona, a
TaK)K€ MPaKTUYECKU Ba)KHbIE COOTHOLUEHUs: 3aKOoHbl OMa Jiis ydacTka
Henu W s 3aMKHYTOM D3JIEKTPUYECKOM uenu, 3akoH Jxoyns—JleHua,
npasuia Kupxroda, 3akonst dapajes A1 371€KTpoau3a);

ONMKCHIBATH (PU3MYECKHE TPOLECCHl U SIBICHHS, HUCIOIb3YS BEIUYHMHBIL:
NepeMEIICHHE, CKOPOCTh, YCKOPEHUE, UMITYJIbC T€JIA U CUCTEMBI TEJl, CUIIA,
MOMEHT CUJIbL, JIaBJICHUE, TOTEHIIUAJIbHAS SHEPTUsl, KHHETUYECKasi SHEPTus,
MeXaHU4ecKas PHeprusi, paboTa CHIIbI, IGHTPOCTPEMUTEIHLHOE YCKOPEHHE,
CWJIa TSDKECTH, CHUJIa YOPYrOCTH, CHUJla TPEHHs, MOIIHOCTb, HSHEPrus
B3aUMOJICUCTBUS TeNa ¢ 3eMIIEN BOJIU3H €€ TOBEPXHOCTH, IHEPTUS YIIPYTOH
aegopmaly Mpy>KUHbI, KOJIUYECTBO TEIUIOTHI, a0COJIIOTHAsL TeMIepaTypa
Tena, paboTa B TEPMOJMHAMUKE, BHYTPEHHSAS DSHEPrUs UICAIBHOIO
OJIHOATOMHOTIO Ta3a, padoTa UACAIbHOIO T'a3a, OTHOCUTENbHAS BIAXXHOCTh
Bo3ayxa, KIIJl naeanbHOro TEmiaOBOrO JBUTATENS; SJIEKTPUUECKOE IOJIE,
HaIPSHKEHHOCTD 3JIEKTPUYECKOIO MOJIS, HAPSKEHHOCTD MOJII TOYEYHOIO
3apsiia WIKM 3apsKEHHOrO 11apa B BaKyyMe€ U B JUAJIEKTPUKE, TOTEHIUAT
ANEKTPOCTATUYECKOTO MOJs, PA3HOCTh MOTEHIUAIOB, 3JIEKTPOABUKYILAS
CWJIa, CWJIa TOKA, HANpSKEHUE, MOIIHOCTh TOKA, 3JIEKTpUYECKass EMKOCTh
IUIOCKOTO  KOHJEHCAaTopa,  CONPOTUBIEHUE  ydacTKa  LENu ¢
MOCJIEA0BATENbHBIM U MapaJUIeIbHBIM COEIUHEHHEM PE3UCTOPOB, SHEPTUS
AIEKTPUUECKOTO MOJIsl KOHAEHCaTopa,;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHUs  (PU3MYECKUX  SIBJICHUI:
MEXaHUYECKOE [IBJKEHHE, TEIUIOBOE JIB)KEHHME 4YacTHI] BEIECTBa,
TEIJIOBOE€ paBHOBecHE, OPOYHOBCKOE NBIDKEeHHE, NUDPy3usi, ucrnapeHue,
KUIIEHHE ¥ KOHEHCAaIus, TUIaBlIeHUe U KpUCTaNIU3alisl, HallpaBiIeHHOCTh
TEIUIONEpEeaum, IEKTPU3aLUs TeJl, SKBUIIOTEHIIMAIBHOCTh TOBEPXHOCTH
3apsKEHHOTO IPOBOJIHUKA,

MIPOBOJIUTH UCCIIEOBAHUE 3aBUCUMOCTH OJHOM (PU3NYECKON BEIIMYUHBI OT
JPYroi C UCIIOJIb30BAHUEM MPSMBIX U3MEPEHUH, ITPU ’TOM KOHCTPYUPOBATh
YCTaHOBKY, (UKCHpPOBaTh pe3yJbTaThl MOJIYYEHHOM 3aBUCUMOCTH
bu3NYecKuX BEIMYMH B BHAE TpaduKoB ¢ YYETOM aOCONMFOTHBIX
MOTPEIIHOCTE  W3MEpPEHM, [JIeaTh  BBIBOABI IO  pe3yJbTaTaM
UCCJIeI0BAaHNUS;



IPOBOJANTH KOCBEHHBIE H3MEpeHUs (U3MUYECKUX BEIUYUH, NPU 3TOM
BbIOMpATh ONTUMAJILHBIA METOJ] U3MEPEHHs, OIEHUBAaTh aOCOJIOTHBIE U
OTHOCUTENIBbHBIE MOTPEUTHOCTH MPSMbBIX U KOCBEHHBIX U3MEPEHUI;
MIPOBOJUTH ONBITHI IO MPOBEPKE MPEAJIOKEHHOW TMIIOTE3bI: TUIAHUPOBATH
HKCIIEPUMEHT, COOMpATh SKCIIEPUMEHTANIbHYIO YCTAHOBKY, aHAJIU3UPOBAThH
MOJIyYeHHBIE PE3yJIbTaThl W JENaTh BBIBOJ O CTAaTyce MPEAJIOKEHHON
TUIOTE3bI;

coOr01aTh IpaBuiia 0€30MacCHOr0 TPya IPH MPOBEAECHUHN UCCIIEIOBAHUI B
paMKax  y4eOHOro  OKCIEpUMEHTa,  TNpakTUKymMa ©W  y4eOHo-
MCCJIEIOBATENILCKOM W TMPOEKTHOM JIEATETbHOCTH C HCIOJIb30BAHUEM
U3MEPUTETBHBIX YCTPOUCTB U 1a00paTOpHOro 000pyA0BaHUS;

pemiaTe pacy€THBIE 3aJa4dM C SIBHO 3aJaHHOM W HEABHO 33JaHHOU
¢bu3nyecKoil MOJIeNbl0: Ha OCHOBAaHMM aHalM3a YCJIOBHUS OOOCHOBBIBAThH
BBIOOp (Qu3MUeCKOW MoOJeNu, OTBeyarlel TpeOOBaHUSIM 3ajayH,
MPUMEHSTH POPMYJIbI, 3aKOHBI, 3AKOHOMEPHOCTH U MOCTYNATHI (PUINUECKUX
TEOpHU MPU UCHOJB30BAHUM MAaTEMaTHYECKUX METOIOB pEUICHUs 3ajad,
IIPOBOJUTH PACUETHI HA OCHOBAHWM MUMEIOIINXCS JAHHBIX, AaHAJIM3UPOBATH
pe3yNbTaThl U KOPPEKTUPOBATH METO/bI PEIICHUS C YUYETOM MOIYYEHHBIX
pE3yNbTaTOB;

pemarb KayecTBEHHBbIE 3aJaud, TpeOylolue NpHUMEHEHUs 3HaHUW U3
Pa3HBIX pa3JeNnoB Kypca (PU3UKH, a TaKKe WHTErPAIMK 3HAHUHN U3 JPYTUX
MPEIMETOB E€CTECTBEHHO-HAYYHOTO IMKJA: BBICTPAWBATH JIOTUYECKYIO
LEMOYKY PaCCyKJIEHUI ¢ OMOPOM Ha U3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU
U (U3UYECKUE SIBJICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Il OOBSICHEHHS OCHOBHBIX
MPUHITUIIOB PaOOTHI U3MEPUTENBHBIX TPUOOPOB, TEXHUUYECKUX YCTPONCTB U
TEXHOJIOTMYECKUX MPOLIECCOB;

MPUBOJUTH MPUMEPHI BKJIAIa POCCUICKUX U 3apyO€KHBIX YUEHBIX-(DHU3UKOB
B pa3BUTHE HAyKH, B OOBSICHEHHE MPOIECCOB OKPYKAIOIIEro MHpa, B
pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

aHAJIM3UPOBATh U OLEHUBAThH MOCIEACTBUSL OBITOBOM U MPOU3BOJICTBEHHON
NESATENbHOCTH YEJIOBEKa, CBSA3AHHOW € (DU3MYECKMMHU IMPOLIECCAMH, C
MO3UINI 3KOJOTHYECKON O€30MacHOCTH, MPEACTABIECHUI O palliOHATbLHOM
MPUPOOTIOIH30BAHUN, @ TAKXKE PAa3yMHOM HCIIOJb30BAHUU JOCTHKEHUM
HAYKM W TEXHOJOTMW Ui JAJbHEHILIETO Pa3BUTUA YEJIOBEYECKOIO
00I1IeCTBA;

MPUMEHSTh pa3IudHbIe CIOCOObI PaboThl ¢ WHpOPMANMEH (PU3NIECKOTO
COJIEp)KaHUsI C HCIOJB30BAHHEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTHU, MPU 3TOM HCIOJb30BaTh COBPEMEHHbIE MH(MOPMAILIMOHHbIE



TEXHOJIOTUM IS TIOMCKA, TEepepadOTKU W TPEAbSBICHHS Y4YeOHOW W
HAyYHO-TIOMYJISIPHON MHGOPMAIINK, CTPYKTYPUPOBAHUS U UHTEPIPETALUU
uH(OpPMAIUK, TOJYYCHHOW U3 Pa3IUYHBIX HCTOYHHKOB, KPUTHYECKH
aHAJTU3UPOBATh  MOJy4YaemMyr  MH(OpMalMilO U OLEHMBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaM3a UICTOYHUKA UHPOpPMAIIUK;

TIPOSIBIISITH OpraHU3alMOHHBIC u MMO3HABATEIILHBIC YMEHUS
CaMOCTOATEILHOTO MPUOOPETCHUSI HOBBIX 3HAHHUH B TTPOIIECCE BHITIOJIHCHUS
MIPOCKTHBIX M Y4eOHO-UCCICAOBATEIBLCKIX PadoT;

paboTaTh B TpyNIE C HCIOIHEHUEM pa3INYHbIX COIMAIBHBIX pOJEH,
IJIAHUPOBATH PabOTY TPYMIIBI, PAIlMOHAIBHO PACIIPEACIIATh ACATEIHPHOCTD B
HECTAaHJAPTHBIX CUTYyaIlUsAX, aJeKBaTHO OIICHWBATh BKJAJ KaXIOTO U3
YYaCTHHKOB TPYTIIBI B PEIICHUE pacCMaTPUBAEMON TTPOOIIEMBI,

MPOSIBJISITH MOTUBALIMIO K Oyayiied npodecCuoHaNbHON AESTENbHOCTH TI0
CIENUAIBHOCTSIM (PU3UKO-TEXHUYECKOTO TTPOQuIIS.

K xonity oOydenus B 11 knacce npenMeTHBIE pE3yIbTaThl HA yTyOIEHHOM yPOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYYAIOIINXCS YMEHUM:

MOHUMATh POJb GUZUKU B YKOHOMHUYECKOM, TEXHOJIOTUYECKON, COIIMAIbHOM
U ATHUYECKOUN cdepax IesTEeNbHOCTH YE€IOBEKa, POJb U MECTO (PU3UKHU B
COBPEMEHHON HAYYHOU KapTUHE MUPA, POJIb ACTPOHOMHUU B IPAKTHYECKON
NEATENBHOCTA YEJIOBEKA U JaJbHENIIEM HAayYHO-TEXHUYECKOM Pa3BUTHH,
3HAUEHUE OIUCATEIbHON, CUCTEMATU3HUPYIOIIEH, OOBSICHUTEIbHOH U
MPOTHOCTUYECKON (PYHKIMMA (HU3NYECKOU TEOpUM — DIEKTPOJUHAMUKU,
CHEIMATBFHOM TEOpPUH OTHOCUTEIIBHOCTH, KBAaHTOBOM (DU3HUKH, pPOIb
¢dbusndeckoil Teopud B (POPMUPOBAHUU TMPEJCTABICHUN O (PU3MUECKOU
KapTUHE MHpa, MECTO (PU3MYECKOM KapTUHBI MHpa B OOLIEM psIy
COBPEMEHHBIX ECTECTBEHHO-HAYYHBIX NIPEACTABICHUN O IPUPOJIE;
pa3nnyaTh YCIOBHS MPUMEHUMOCTH MOJieNel (PU3MUECKUX Tel U MPOLIECCOB
(s1BJIEHUI): OJTHOPOAHOE IIEKTPUUYECKOE U OJHOPOIHOE MAarHUTHOE MOJI,
rapMOHUYECKHUE KoOJIeOaHUs, MaTeMaTH4YeCKUN MAasTHHUK, WICaTbHBIN
NPy KUHHBIN MASITHUK, rapMOHUYECKHE BOJIHBI, UJEaTbHbIN
K0JI€0aTeNbHbII KOHTYp, TOHKAs JINH3a, MOJIEJIEN aToMa, aTOMHOTIO sipa U
KBAHTOBOM MOJICJIH CBETA;

paznuyaTth ycioBus (TpaHUlbl, OOJACTH) MPUMEHUMOCTH (PUINYECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (PyHIaMEHTaJbHbIX 3aKOHOB U
OTPAaHUYEHHOCTH UCIOJIb30BAHUS YACTHBIX 3AKOHOB;

aHAIM3UPOBATh U OOBICHATH DJECKTPOMATHUTHBIE TMPOIECCHl M SIBIICHUA,
WCIIOJIb3Yysl OCHOBHBIE IIOJIOKEHUSIT W 3aKOHBl DJJIEKTPOAUHAMHUKU U
CHEUaIbHOW  TEOPUHM  OTHOCHUTEIBHOCTHM  (3aKOH  COXpaHEHUs



ANEKTPUYECKOro  3apsaa, cuna Awmmepa, cuina  JlopeHua, 3akoH
ANEKTPOMAarHUTHOM  WHAYKUWMH, TnpaBuio JleHma, cBsa3p  DJIC
CAMOMHIYKIIMM B DJJIEMEHTE DJJIEKTPUYECKOW IENU CO CKOPOCTBIO
M3MEHEHMS CUJIBI TOKA, OCTYJIAThl CHEUAIbHON TEOPUU OTHOCUTEIbHOCTH
OWHIITETHA);

aHAIM3UPOBATHh U OOBSICHATH KBAHTOBBIEC MPOIECCHI U SBIICHUS, UCTIOIb3YS
MOJIOKEHUS! ~ KBAaHTOBOM  (u3uku  (ypaBHEHHME  ODHHIITEHHA  UIs
dhoToaddexra, nepBbIil U BTOPOM ocTynaTel bopa, MpUHIIMI COOTHOIIEHUS
HeonpenenéHHocTe [elizeHOepra, 3aKOHBI COXpPAHEHHUs 3apsI0BOTO H
MacCOBOT'0 YKCEN U SHEPTUU B SIIEPHBIX PEAKLMIX, 3aKOH PAIUOAKTHBHOIO
pacrajna);

OMKCHIBATh (PU3NYECKHE MPOLECCHl M SIBICHHS, HCIOIb3YS BEIUYHMHBIL:
HaIpPsHKEHHOCTD 3JIEKTPUYECKOTO MOJISA, MOTEHIHAN 3JEKTPOCTATHYECKOTIO
MOJIsl, Pa3HOCTh IMOTEHUUAJIOB, DJIEKTPOJBWKYILAS CUJIA, WHIYKIUSA
MarHUTHOTO TIOJISl, MAarHUTHBIA TMOTOK, cujia AMIepa, UHIAYKTHUBHOCTb,
ANEKTPOJABMKYILAS. CHJIAa CAMOMHIYKLUHH, 3HEPrusi MArHUTHOIO IOJIS
MIPOBOJAHUKA C TOKOM, PEIATUBUCTCKUN UMITYJIbC, TOJIHASI SHEPTUSl, SHEPTUs
MOKOSI CBOOOJTHOM YaCTHIIbI, PHEPTUSA U UMIYJIBC (DOTOHA, MACCOBOE YUCIIO
U 3apsi] siApa, SHEPTUS CBSI3U SAIpa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHUs  (PU3MYECKUX  SIBJICHUIU:
AIEKTPOMArHUTHAsI MHIYKITUS, CAMOUHAYKITUS, pe30HAHC, UHTep(hepeHITns
BOJIH, Audpakuusg, AUCHEpCHsi, T[OJHOE BHYTPEHHEE OTpPaKEeHUE,
doTornexrpuueckuit 3gp ekt (hotodrpdexr), anvda- u 6eta-pacnasl aaep,
raMmma-mu3iaydeHue saep, PUu3ndecKre NPUHIUIBI CIEKTPATIbHOIO aHaIu3a U
paboTHI N1azepa;

ONpENENATh HANpPAaBICHUE HHAYKIUHA MArHUTHOTO TMOJII MPOBOJHHUKA C
TOKOM, CUJIbl AMriepa u cuiibl JlopeHna;

CTPOUTH H300pakKeHUe, CO3JaBaEMOE MJIOCKUM 3€PKaIOM, TOHKOW JINH30M,
U PaCCUUTHIBATH €70 XaPAKTEPUCTUKH;

MIPUMEHSTh OCHOBOIIOJIATAIOIIUE ACTPOHOMUYECKHUE IOHATHS, TEOPUH U
3aKOHBl JJI1 aHaiM3a U OOBACHEHMS (PU3UYECKUX  IPOIIECCOB,
MPOUCXOMSIINX B 3BE31aX, B 3BE3/IHBIX CUCTEMAX, B MEKIAJIAKTHUYECKOU
cpene; IBMKEHUsI HEOSCHBIX TeJl, YBOIONNH 3BE3/] M BeelleHHOM;
MPOBOJUTh MCCIIEOBAaHUE 3aBUCUMOCTEH (PU3MYECKUX BEIUYUH C
UCIIOJIb30BAaHUEM TPSIMBIX HM3MEPEHUH, MpU HTOM KOHCTPYHPOBATH
YCTaHOBKY, (UKCHpPOBaTh pe3yJbTaThl MOJIYYEHHOM 3aBUCUMOCTH
bu3NYecKuX BEIMYMH B BHAE TpaduKoB ¢ YYETOM aOCONMFOTHBIX
MOTPEIIHOCTE  W3MEpPEHM, [JIeaTh  BBIBOABI IO  pe3yJbTaTaM
HCCIIEIOBAHHUS;



MIPOBOJAUTH KOCBEHHBIE H3MEpeHHsS (U3UYCCKHX BEIUYHH, IPH HTOM
BBIOMPATh ONTHUMAJbHBI METOJ W3MEPEHUs, OIICHUBATh aOCOIIOTHBIC U
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUM;
MPOBOAUTH OMBITHI MO MPOBEPKE MPEMAJIOKEHHON TUIOTE3bI: MIAHUPOBATH
AKCIIEPUMEHT, COOUPATh IKCIIEPUMEHTAIbHYIO YCTAaHOBKY, aHAJIM3UPOBATh
MOJYy4YEHHBIC pe3yJbTaTbl W JENaTh BBIBOJ O CTAaTyCce MPEIJIOKECHHOM
TUIIOTE3HI;

OMUCHIBATH METO/IbI MOJIYYEHHUS HAYYHBIX ACTPOHOMUYECKUX 3HAHUIA;
coOiro1aTh IpaBuiia 0E30IMacCHOTO TPyJia IIPH MIPOBEACHUN UCCIICIOBAHUH B
paMKax  y4yeOHOTO  JKCHEpUMEHTa,  IpakTUKymMa ©  y4eOHO-
HCCJIE0BATEIIbCKOM M IIPOCKTHOM JIESATEIbHOCTH C MCIOJIb30BAHUEM
U3MEPUTEBHBIX YCTPOMCTB U 1a00paTOPpHOro 000pyAOBaHUS;

peliaTte pacy€THBIE 3aJadyd C SBHO 3aJJaHHOM M HESBHO 3aJaHHOM
(¢bu3MYecKo MOJENbI0: Ha OCHOBAaHWM aHaJIW3a YCIOBUS BBIOUPATh
dbuznyeckre MojeNd, OTBeYarolue TpeOOBaHMSIM 3ajlauyd, MPUMEHSTh
(dbopmyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJIaThl (PU3MUECKUX TEOpHUi
MpY HCHOJIb30BaHUM MaTEeMaTUYECKHMX METOJIOB peIIeHUs 3ajad,
MPOBOJIUTH PACYEThl HA OCHOBAaHWU MMEIONIUXCA JTAHHBIX, AaHATU3UPOBATH
pe3yJbTaThl U KOPPEKTUPOBATH METOJIbI PEHICHUS C YUYETOM MOJYyYSHHBIX
pE3yJIbTATOB;

permarh KadyeCTBEHHBIC 3a7a4M, TpeOyIoIHe NPUMEHEHUS 3HAHHK U3
Pa3HBIX pa3JeioB Kypca (PU3MKH, a TaKKe MHTETPALMK 3HAHUNU U3 JPYTUX
MPEMETOB €CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTpPAUBATh JIOTUYECKYIO
LETMOYKY PACCYX ICHHUI C OOPON HA M3YyUYEHHBIE 3aKOHbBI, 3aKOHOMEPHOCTH
1 GU3UYECKUE SBIICHUS;

HCIIOJb30BaTh TEOPETHUYECKHE 3HAHHMSA Uil OOBSICHEHHS OCHOBHBIX
MIPUHIIUIIOB PA0OTHI UBMEPUTEIHHBIX TPUOOPOB, TEXHUUYECKUX YCTPOUCTB U
TEXHOJIOTUYECKUX MTPOLECCOB;

IIPUBOIUTH MPHUMEPHI BKJIa/Ia POCCUUCKUX U 3apyOCKHBIX YIEHBIX-(PU3UKOB
B pPa3BUTHE HAayKH, B OOBSICHEHHE IIPOIIECCOB OKPYKAIOIIEIO0 MHpa, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTHH;

aHAJM3UPOBATH U OLICHUBATH MOCJIEACTBUS OBITOBOM M MPOU3BOJICTBEHHOM
NEATeTLHOCTH 4YeJOBeKa, CBA3aHHOHW ¢ (PU3MYECKUMH TpoleccamMu, C
MO3UIINI PKOJIOTUUECKON O€301IaCHOCTH, MPEJICTABICHUHN O palliOHAILHOM
MIPUPOJIOTIOIB30BAHUH, & TAKKE Pa3yMHOM HCIOJIb30BAHUM JOCTHXKEHUMN
HAayKd M TEXHOJIOTHM Uil JajJbHEUIIEro pPa3BUTHUS YEIOBEUYECKOIO
00I11eCTBa;

MIPUMEHSITh pa3lInyHbIe CIOCOOBI paboThl ¢ MH(popMaruer (PpuznuecKkoro
COJIEp)KaHMsI C HCIOJB30BAaHUEM COBPEMEHHBIX HH()OPMAIIMOHHBIX



TEXHOJIOTHM, IPU 3TOM HCHOJIb30BaTh COBPEMEHHbIE HH(OpPMAIMOHHBIE
TEXHOJIOTUM IS TIOMCKa, NEepepadOTKU M TpPEeAbIBICHHUS Yy4eOHOU W
HAy4YHO-TIOMYJISIPHON MH(GOPMAIK, CTPYKTYPUPOBAHUS U MHTEPHPETALUU
uH(pOpMaMKU, MOJIYYEHHOM U3 Pa3IUYHbIX HCTOYHHKOB, KPUTUYECKH
aHaJIM3UpOBaTh  MOJy4aeMylro  HMH(pOpMalMiO M  OLEHUBaTh €&
JOCTOBEPHOCTh KaK HAa OCHOBE HMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHanM3a UICTOYHUKA UHPOpMaLIUK;

MPOSBIISATH OpraHu3allMOHHBIE u MIO3HABATEIIbHBIE yMEHUs
CaMOCTOSITENILHOTO MPHUOOPETEHNUSI HOBBIX 3HAaHUH B MPOLIECCE BHITOIHEHUS
MPOEKTHBIX U Y4EeOHO-UCCIEA0BATENCKIX PAdOT;

paboTaTh B TpyNIe C HCIOIHEHUEM pa3jiu4HbIX COLMAIBHBIX pOJEi,
IUIAaHUPOBATH pa0OTy IPYHIIbl, PAMOHAIBHO PACIPEAEIIATh AESITENbHOCTD B
HECTAH/IAPTHBIX CUTYAIUSX, AJIEKBATHO OIEHMBATh BKJIAJl KaXIOro W3
YYaCTHUKOB TPYTIIBI B pEIICHUE pacCMaTPUBAEMON MTPOOIIEMBI;

MPOSBIISITH MOTUBALIMIO K OyAylel npodhecCuoHaNbHOU AESTENbHOCTH 110
CHENUATIBHOCTSIM (PU3UKO-TEXHUYECKOTO POQus.
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Pasnea 1. HAYUHBIA METO/I IO3HAHUS ITPUPO/IbI

1.1 HayuHb1ii MeTO1 TO3HAHUS IPUPOIBI 6

LIJT Releon, HOyTOYK,
ouommoreka [IOK
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LJI Releon, HOyTOYK,
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2.2 JnHamuka 10

LJT Releon, HoyTOYK,
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LIJT Releon, HOyTOYK,
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24 3aKOHBI COXPAHEHUS B MEXaHUKE 10
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3.1 OCHOBBI MOJIEKYJISIPHOKUHETUYECKOW TEOPUH 15 o6ubnnoreka [JOK
https://m.edsoo.ru/f16b68d7
LIJT Releon, HOYyTOYK,
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Hroro no pazgeny 49
Paznen 4. JIEKTPOJANHAMUKA
LIJT Releon, HOyTOYK,
4.1 DIIEeKTpUYECKOE T0JIe 24 6ubnunoreka [JOK
https://m.edsoo.ru/f16b68d7
LIJT Releon, HOYyTOYK,
4.2 [TocTOSAHHBIN IIEKTPUUECKUN TOK 24 6ubnmnoteka [IOK
https://m.edsoo.ru/f16b68d7
LJI Releon, HOyTOYK,
4.3 Toku B pa3nuyHbIX cpenax 6 oubmnorexa [JOK
https://m.edsoo.ru/f16b68d7
Hroro no pazgeny 54
Pa3nen 5. DUSUUECKUN IPAKTUKYM
LIJT Releon, HOyTOYK,
5.1 duznuecKuil MPaKTUKyM 16 16 oudbmmotexa [JOK
https://m.edsoo.ru/f16b68d7
Hroro no pazneny 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
https://m.edsoo.ru/f16b68d7

PesepBHOe Bpems

10

LIJT Releon, HOyTOYK,
ouommoreka [IOK
https://m.edsoo.ru/f16b68d7

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

170

16



https://m.edsoo.ru/f16b68d7

11 KIIACC

KoJsm4yecTBOo 4acos DJIeKTPOHHbIE
HaumeHoBaHuUe pa3iesioB U TeM uugpoBbIe
Ne i/m P Konrpoabnsbie | IlpakTuyeckne (g )
NPorpamMMmslI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Paznen 1. JIEKTPOJANHAMUKA
LJT Releon, HoyTOYK,
1.1 MarsauTtHoe moJje 14 oubmmoteka [JOK
https://m.edsoo0.ru/39859ef1
LIJT Releon, HOyTOYK,
1.2 DNEeKTpOMarHuTHasl MHAYKIHS 13 6ubnmoreka [JOK
https://m.eds00.ru/39859¢f1
Hroro no pazneny 27
Paspnen 2. KOJIEBAHUSA U BOJIHBI
LJI Releon, HOyTOYK,
2.1 MexaHndeckue KojeOaHus 10 oubmnoreka [HOK
https://m.edsoo.ru/39859ef1
LIJT Releon, HoyTOYK,
2.2 DneKTpOMarHuTHBIC KoJieOaHus 15 6ubamnoreka [IOK
https://m.edsoo0.ru/39859ef1
MexaHudecKkue 1 31eKTPOMArHUTHBIE LUT Releon, roytoyx,
2.3 BONHLL 10 oubmmotexa [JOK
https://m.eds00.ru/39859¢f1
LIJT Releon, HOyTOYK,
2.4 Onruka 25 oubmmorexa [JOK
https://m.edso0o.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

Hroro no pazneny 60

Paszea 3. OCHOBBI CIIEITUAJIBHOM TEOPUH OTHOCUTEJIbBHOCTH

LJI Releon, HOyTOYK,
3.1 OcnoBrel CTO 5 ouomoreka [JOK
https://m.eds00.1ru/39859¢f1

Hroro no pazgeny 5

Pa3znea 4. KBAHTOBAS ®U3UKA

LJT Releon, HoyTOYK,
4.1 KopryckymsipHO-BOTHOBOH Jyalini3m 15 6ubimnoreka [IOK
https://m.edsoo0.ru/39859ef1

LIJT Releon, HOyTOYK,
4.2 ®dusuka aToma 5 oubmmoTexa [JOK
https://m.eds00.ru/39859¢f1

LJT Releon, HOyTOYK,
5 ouomoreka [JOK
https://m.eds00.1ru/39859¢f1

43 du3KKa aTOMHOTO Spa U DIEMEHTAPHBIX
) YaCcTUIL

Hroro no pazgeny 25

Paznen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3NKHU

LIJT Releon, HoyTOYK,
5.1 DNeMEeHTHI aCTPOHOMHUU U acCTPODU3UKH 12 6ubamnoreka [IOK
https://m.edsoo0.ru/39859ef1

Hroro no pasneny 12

Paznen 6. PU3HNUYECKHAN MPAKTUKYM

LJT Releon, HOyTOYK,

6.1 PU3HYECKUI IPAKTUKYM 16 16
oubmmoreka [JOK



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.eds00.ru/39859¢f1

Hroro no pazneny 16
Pa3nea 7. OBOBIIAIOIIEE IOBTOPEHHUE
Cuctemaru3zanus u o0001IeHue
" B LIJT Releon, HOYTOYK,
IIPEIMETHOTO COAEPIKAHMSI U OIIbITa
7 esATeTbHOCTH, TPUOOPETEHHOTO IpU 15 Gubmmorexa [IOK
a » [TPHOGP P https://m.eds00.1ru/39859¢f1
n3yudeHnu kypeca ¢usuku 10 — 11 kmaccon
Hroro no pazneny 15
LIJT Releon, HOyTOYK,
PesepBHOE Bpems 10 6ubamnorexa [JOK
https://m.edsoo.ru/39859ef1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170 16
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
Kosan4yecTBo yacoB DJIeKTPOHHbIE

Ne Hara uudgposbie

Tema ypoxka Kontpoasnbie | IlpakTuyeckue
n/n Bcero u3ydyeHusi | oO0pa3oBaTesIbHbIEC

padoThI padoThI
pecypchl
JI Rel 0

®dusnka — pyHAaMeHTaIbHAast HayKa O LI Releon, royrbyx,

1 . 1 oubmmoteka [{OK

PHPOA https://m.edsoo.ru/1beef346
JI Rel
Hayunslii MeTO TO3HAHUSI U METOIbI s cleon, HoyTOYXK,
2 UCCIIeIOBaHMS (PU3UICCKIX SBICHUM ! Oubmorexa OK
s https://m.edsoo.ru/3a7fde29
DKCIIEpUMEHT U TEOpUS B IIPOLECCE LJI Releon, HOyTOYK,
3 no3HaHus npupoasl. Habmonenue u 1 6ubmuoreka [JOK
AKCIIEPUMEHT B (PU3UKE https://m.edsoo.ru/34c49931
JI Rel
Crioco0b1 n3MepeHust GU3NIECKUX LU Releon, noyr6yr,
4 I 1 ouommoreka [{OK
https://m.edsoo.ru/ca2def03
AOGcooTHAs ¥ OTHOCHUTEIIbHAS LJI Releon, HOyTOYK,

5 MOTPEIIHOCTH U3MEpPEHUI 1 6ubmuorexa [JOK
(hUBUYECKUX BETUYUH https://m.edsoo.ru/7f18fda3
MonenupoBanue B ¢pusuke. Ponb u
MecTO (U3UKH B (POPMUPOBAHUH LJI Releon, HOyTOYK,

6 COBPEMEHHOM HAYYHOUN KapTHUHBI 1 oubmmorexa [JOK
MHpPA, B IPAKTUYECKON AEATEIBHOCTH https://m.edsoo.ru/eabbded1
JIoen

7 Mexanndeckoe apmkeHue. Cucrema 1 LT Releon, HoyTOYK,



https://m.edsoo.ru/3a7fde29
https://m.edsoo.ru/1beef346
https://m.edsoo.ru/eabbded1
https://m.edsoo.ru/7f18fda3
https://m.edsoo.ru/ca2def03
https://m.edsoo.ru/34c49931

otrcueTa. OTHOCHUTEIBHOCTE
MeXaHW4YeCcKoro aBwkeHus. [Ipsmas u
oOpaTHas 3a/1aun MEXaHUKH

ouommoreka [{OK
https://m.edsoo.ru/e9a52102

Pannyc-BekTop MarepuaibHOM TOUYKH,
€ro IIPOEKIMU HAa OCU KOOpAUHAT.

LJT Releon, HOyTOYK,

8 Tpaexropus. [Tepememnienue. oubmmoreka [JOK
CxopocTtb. UX mpoekuuu Ha OCH https://m.edsoo.ru/30a108as
KOOpJUHAT
PaBHOMEpHOE NIpsIMOJIMHENHOE

LJI Releon, HOyTOYK,
nBkenue. I'paduueckoe onucanne

? ABHOMEPHOTO MPSMOJIMHEHHOTO Oubmmorexa LIOK
P p P https://m.edsoo.ru/89ba7190
JIBYOKCHHUS

Rel
CroxeHue TIepeMeIeHIH 1 LUT Releon, roytoyx,
10 ckopocrei. Pemenne 3anau Oubmmorexa LIOK
p ’ s https://m.edsoo.ru/761d18aa
HepaBHoMepHOE nBHKEHUE.
P P LJI Releon, HOyTOYK,
MrHoBeHHasi CKOPOCTb. Y CKOPEHHE.
i [IpsamonnHeHOE TBUKEHUE C bubamorexa LOK
p a https://m.edsoo.ru/a99549a7
MMOCTOSTHHBIM YCKOPEHUEM
I'paduueckoe onmcanue LJI Releon, HOyTOYK,

12 MIPSIMOJIMHEMHOT O ABM>KEHUS C 6ubmuoreka [JOK
IIOCTOSTHHBIM YCKOPEHUEM https://m.edsoo.ru/b7560bbf
CBobonHOe najieHue. Y CKopeHue

P LIJT Releon, HOyTOYK,
CcBOOO/IHOTO Na/IeHNs. 3aBUCUMOCTh
13 KOOPJMHAT, CKOPOCTH, YCKOPEHUS OT Oubmmorexa LIOK
pA » CKOp » YCKOP https://m.edsoo.ru/f738109¢
BPEMEHU U UX rpaduku
14 JIBm>keHue Tena, OpOoIIeHHOTO MO/ LIJT Releon, HOYyTOYK,

YIJIOM K TOPU30HTY

ouommorexa [JOK



https://m.edsoo.ru/f738109c
https://m.edsoo.ru/b7560bbf
https://m.edsoo.ru/a99549a7
https://m.edsoo.ru/761d18aa
https://m.edsoo.ru/89ba7190
https://m.edsoo.ru/30a108a5
https://m.edsoo.ru/e9a52f02

https://m.edsoo.ru/71cbb4f5

KpuBonuHeliHOE nBUXEHUE.
JIBrb>KeHUE 110 OKPYKHOCTH. YTJIOBas

LJI Releon, HOyTOYK,

15 Y JUHEHas ckopocth. [lepuon u oubnmoteka [JOK
yactoTa. [leHTpocTpeMuTenbHoe 1 https://m.edsoo.ru/33196fbe
MIOJIHOE YCKOPEHUE

JI Rel 0
KonTponbHas paboTa 1mo Teme LT Releon, Hoyroyr,
16 K yenaTiKa" oubmmoteka [JOK
https://m.edsoo.ru/1242{32¢
[TepBriif 3akoH HproTOHA.
i LIJT Releon, HOyTOYK,
WNuepunanbHbie CUCTEMBI OTCUETA.
17 [Tpuniun otHocuTensHOCTH ["anunes Oubmorera [IOK
PHHI o https://m.edsoo.ru/5a9e4a64
HewunepuuanbHble CUCTEMBI OTCUETA
. JI Rel 0
Cuna. PaBHOAEHCTBYIOIIAS CHJIa. IUT Releon, noytoyr,
18 Bropoii 3akon Hetotona. Macca Oubmmorera [IOK
P ' https://m.edsoo.ru/141d3837
JI Rel 0
B3aunmopeiictBue Ten. TpeTuit 3akoH IJT Releon, noyToyx,
19 HetoTora oubmmoteka [{OK
https://m.edsoo.ru/57dbas505
[IpuHUMI cynepno3uuu Cuil. LJT Releon, HOyTOYK,

20 Pemenue 3anau Ha npumMeHeHne 6ubamnoreka [JOK
3akoHOB HproTOHA https://m.edsoo.ru/bdf997fb
3aKOH BCEMUPHOTO TATOTEHUS. LT Releon, HoyTOYK,

21 DKBUBAJIEHTHOCTh I'PaBUTALIMOHHON U oubmmoteka [JOK
WHEPTHOU MaccChl https://m.edsoo.ru/9aba2b0a

JI Rel 0
Cuna TsKecTH U yCKOpeHue LT Releon, Hoyrby,
22 oubmmotexa [JOK

CBOOOHOTrO MacHUs

https://m.edso0.ru/2275726



https://m.edsoo.ru/22757f26
https://m.edsoo.ru/9aba2b0a
https://m.edsoo.ru/bdf997fb
https://m.edsoo.ru/57dba505
https://m.edsoo.ru/141d3837
https://m.edsoo.ru/5a9e4a64
https://m.edsoo.ru/1242f32e
https://m.edsoo.ru/33196fbe
https://m.edsoo.ru/71cbb4f5

JIBm>keHHne HeOECHBIX TN U UX
HCKYCCTBEHHBIX CITyTHHKOB. [lepBas

LIJT Releon, HoyTOYK,

23 KOCMHUYECKasi CKOPOCTh. 3aKOHBI Oubmorexa LIOK
p ' https://m.edsoo.ru/1 1abfa0a
Kennepa
Rel
Cua ynpyroctu. 3akoH ['yka. Bec LUT Releon, noytoyx,
24 Tena ouobmnoreka [HOK
https://m.edsoo.ru/0ae2cd84
Cuna tpenus. [Ipupona v BUIbI cui LIJT Releon, HOyTOYK,
25 TpeHus. JIBUKEHHE B KUIKOCTH U ouommoreka [{OK
rasze ¢ y4éToM CHJIbI COIIPOTHUBIIEHUS https://m.edsoo.ru/1fa86499
cpebl https://m.edsoo.ru/2cb29676
Rel
Haernenue. I'mapocratuyeckoe UT Releon, noyroyx,
26 apnienne. Cuiia Apxumena Oubmmorera [IOK
g ’ p a https://m.edsoo.ru/a28aa7ad
LIJT Releon, HOYyTOYK,
AOGCOTIOTHO TBEPAOE TETO. oubmmotexa [{OK LIJI
27 ITocTynarensHOE U BpalaTesbHOE Releon, HOyTOYK,
JBUYKEHUE TBEPAOTO TeJa oubmmoreka [{OK
https://m.edsoo.ru/2b95d57e
MOMEHT CHJIBI OTHOCHTEIILHO OCH LUI Releon, roytoyx,
28 Bparienus. [1nedo cuibl Oubmorexa IOK
patl ’ https://m.edso0.ru/653d3459
CrnosxeHue cuil, IPUIOKEHHBIX K
LJT Releon, HOyTOYK,
TBepaOMYy Teny. LleHTp TsxecTu Tena.
29 VYcmoBusi paBHOBECHS TBEPJIOTO Tela Oubmorexa OK
p P ' https://m.edsoo.ru/9aa79a7d
Bunasl paBHOBecHs
LJI Releon, HOyTOYK,
30 Pemenwne 3agau ouonmuorexa [JOK

https://m.edsoo.ru/dc1caac0



https://m.edsoo.ru/dc1caac0
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https://m.edsoo.ru/653d3459
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KonTponbhas pabota no teme

LIJT Releon, HOyTOYK,

31 "Ilunamuka. Ctathka TBEpaoro teua" Oubmorera [IOK
) pA https://m.edso00.1ru/9f5a574c¢
NmMnynbsc MaTepuabHON TOYKH,
CUCTEMBbI MaTEPUAIbHBIX TOYEK. LT Releon, HoyTOYK,

32 Llentp Macc cucteMbl MaTEpPUATIBHBIX o6ubsnmoreka [JOK
To4eK. TeopeMa 0 IBUIKEHUM LICHTpa https://m.edsoo.ru/4bb8294b
Macc
NMiynbc cuiibl 1 I3BMEHEHHE LIJT Releon, HoyTOYK,

33 HMMITyJIbCca Tejla. 3aKOH COXPaHEHUS oubnmoteka [JOK
AMITyJIbca. PEakTHBHOE NBUKEHUE https://m.edsoo.ru/13f0a221
MowMmeHT umnyJibca MaTepuaibHON

LJT Releon, HOyTOYK,
tTouku. [IpencraBnenne o coxpaHeHun

34 MOMEHTA UMITYJIbCA B LIECHTPAJIbHBIX Oubmorexa LIOK

y HeHTp https://m.edsoo.ru/d6532eb9
MTOJISIX
LIJT Releon, HoyTOYK,
35 Pemenue 3amay oubmnoreka [HOK
https://m.edsoo0.ru/f7706d63
Pab6ota cunbl Ha MasoM U Ha
LT Releon, HoyTOYK,
KOHEYHOM NEPEMEILIECHNH.
36 I'padpuaeckoe nmpencraBiaeHue pabOTHI Oubmmorexa [IOK
P peA P https://m.eds00.ru/913974c7
cuibl. MOIIHOCTB CUITBI
Kunernyeckas sneprus. Teopema 06 LJI Releon, HOyTOYK,

37 W3MEHEHUN KMHETHYECKOW SHEPTHH oubmmoreka [JOK
MaTepHaIbHON TOUKHU https://m.edsoo.ru/9a5e2e74
[ToTeHumanbHple U HEIOTEHIIUATIbHBIE LJI Releon, HOyTOYK,

38 cwibl. [loTeHIManpHas YHEPTHUs. oubmmorexa [JOK

Bropas xocMuueckast CKopocThb

https://m.edsoo.ru/554bafcc



https://m.edsoo.ru/554bafcc
https://m.edsoo.ru/9a5e2e74
https://m.edsoo.ru/913974c7
https://m.edsoo.ru/f7706d63
https://m.edsoo.ru/d6532eb9
https://m.edsoo.ru/13f0a221
https://m.edsoo.ru/4bb8294b
https://m.edsoo.ru/9f5a574c

TpeThsa kocMuyeckasi CKOpocTb. CBsI3b
paboThl HEMOTEHLIUATBHBIX CHUJI C

LJI Releon, HOyTOYK,

39 W3MEHEHUEM MEXaHUYECKOW SHEPrUuun oubnuoteka [{OK
CHUCTEMBI TeJl. 3aKOH COXPaHEHUsI https://m.edsoo.ru/f57b4e01
MEXaHUYECKOM SHEPTUU
VYrpyrue u Heynpyrue CTOJIKHOBEHMS. LJI Releon, HOyTOYK,

40 VYpasuenue bepHysum 115 uaeanrbHON oubmoreka [JOK
JKUIKOCTH https://m.edsoo.ru/f30f43b6

Rel
KonrponsHas pabora 1mo Teme LUT Releon, oyr6yt,
H "3aKOHBI COXpaHEHUs B MEXaHUKe" Gubanorexa [IOK
P https://m.edsoo.ru/474e7c4a
PazBuTune npeacraBieHnii o npupoie
P bap LIJT Releon, HOYTOYK,

4 TerI0Thl. OCHOBHBIE MOJIOKEHUS GuGmorexa LIOK

MKT. .b

Jlndysua. bpoymoscoe https://m.edsoo.ru/b0ad4445f
JBUYKEHUE
CrpoeHnue ra3o000pa3HbIX, )KUJIKUX U LJI Releon, HOyTOYK,

43 TBEPABIX TeN. XapakTep ABUKCHUS U 6ubmmorteka [JOK
B3aMMO/ICVCTBUS YaCTHUII BEILIECTBA https://m.edsoo.ru/c44d02e2
Macca u pazMepsl MOJIEKYJT (aTOMOB). LIJT Releon, HOyTOYK,

44 KomuuectBo BemectBa. [TocTossHHas oubmmorexa [{OK
ABorazipo https://m.edsoo.ru/c5b72ab7

JI Rel
Temmepatypa. TemmoBoe paBHOBECHE. LU Releon, noyr6yr,
45 IlIxana Lerscis oubmmorexa [{OK
https://m.edsoo.ru/0070d493
LJT Releon, HOyTOYK,

46 Pemenune 3agau oubmnoreka [HOK

https://m.edsoo.ru/1531abas

47 Wneanphelii ras. ['a3oBbie 3aKOHBI LJI Releon, HOyTOYK,



https://m.edsoo.ru/1531aba5
https://m.edsoo.ru/0070d493
https://m.edsoo.ru/c5b72ab7
https://m.edsoo.ru/c44d02e2
https://m.edsoo.ru/b0a4445f
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ouommoreka [IOK
https://m.edsoo.ru/1deb2367

YpaBHeHnue Menzeneena-

LIJT Releon, HOYyTOYK,

48 Kunaneiipona. Pemenue 3agau Oubmorexa OK
POHa. a https://m.edsoo.ru/8d12¢328
AOcomoTHas TemrepaTtypa. 3akoH LUT Releon, noyToyx,
49 Nanstona oubmmoreka [JOK
https://m.edsoo.ru/14e02d1f
JI Rel
W3omporieccsl B UcaIbHOM rase ¢ LUI Releon, royToyx,
50 MMOCTOSTHHBIM KOJTMYECTBOM BEIIECTBA Oubmorexa IOK
B https://m.edso0.ru/68878d51
I'paduueckoe mpeacraBueHmne LJI Releon, HOyTOYK,
51 M30IPOIIECCOB: U30TEPMa, H30XO0Pa, oubmmorexa [JOK
n3obapa https://m.edsoo.ru/1344327b
LJI Releon, HOyTOYK,
52 OcnoBHoe ypaBuenne MKT oubmmoreka [JOK
https://m.edsoo.ru/c8094721
LIJT Releon, HoyTOYK,
53 Pemenue 3amay oubmnoreka [HOK
https://m.edso00.1ru/10265a05
CBs13bp a0CONMIOTHOM TEMIIEPATYPHI
TEPMOJUHAMHYECKON CHCTEMBI CO
54 CpeaHel KUHETUYECKON YHEpTruei https://m.edsoo.ru/c38af875
MOCTYNaTeNbHOTO TETJIOBOTO
JBUKEHUS €€ 4acTHIl
Rel
O0001IeHrE ¥ cUCTEMAaTA3aIIHUS IJT Releon, HoyTOyx,
35 3HaHui o Teme "OcHoBbel MKT" Oubmmorera [IOK
https://m.eds00.1ru/09d12{d8
56 KonTponbHas pabora mo Teme I1JT Releon, HOyTOYK,



https://m.edsoo.ru/09d12fd8
https://m.edsoo.ru/c38af875
https://m.edsoo.ru/10265a05
https://m.edsoo.ru/c8094721
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https://m.edsoo.ru/14e02d1f
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"OcHoBbel MKT"

ouommoreka [IOK
https://m.edsoo.ru/13adad59

TepmoauHaMuueckas cucTema.
3aganue BHeMIHUX ycyoBuit aist T/1
cUCTeMbl. BHelHre U BHYTpeHHHE

LT Releon, HoyTOYK,

57 napametpsl. [lapamerpst T/l cuctemsl o6ubsnmoreka [JOK
KaK CpeJHHE 3HAYCHNS BEIINYHH, https://m.edsoo.ru/5f8d38a3
OMKCHIBAIOIINX €€ Ha
MHUKPOCKOIIHYECKOM YPOBHE
HyneBoe Hauano TepMOAMHAMUKH. LT Releon, HoyTOYK,

58 CamonpousBodibHas penakcanus T]] oubmmotexa [JOK
CHUCTEMBI K TEIIJIOBOMY PABHOBECUIO https://m.edsoo.ru/8ec512f0
Monenb uaeanbHOro rasa B LJT Releon, HOyTOYK,

59 TEpPMOJIMHAMUKE. Y CIIOBUSA oubmnoreka [HOK
MPUMEHUMOCTHU 3TOM MOJIETU https://m.eds00.ru/29355001
VYpaBHenne MeHnaeneesa-Knanelipona LJI Releon, HOyTOYK,

60 Y BBIPOKEHHE JIJIs1 BHYTPEHHEH oubmorexa [JOK
DHEPTUU https://m.edsoo.ru/bal178d0
Bripaxkenue 1J1si BHyTpEHHEW SHEPTrun

P yip P LJT Releon, HOyTOYK,
0JIHOATOMHOTO WJICAJILHOTO Ta3a.

61 ouonmuorexa [JOK
KBa3ucratuueckue u HecTaTHYeCKUE

https://m.edsoo.ru/ac5cacl5
MIPOLIECCHI
OnemeHTapHas paboTa B

LIJT Releon, HOyTOYK,
TepMoArHaMuKe. Boruucienue

62 aboTsI 1o rpaduKy mpoiecca Ha pV Oubamorexa LIOK
P p Y pon p https://m.edsoo.ru/741d5738
auarpamme
Temnonepenaya kak crnocoo

ped . LJI Releon, HOyTOYK,
63 U3MeHEeHUs1 BHyTpeHHel snepruun T/]

crcTeMbl 6€3 COBEepIICHUs pabOThI

ouonmmoreka [JOK
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https://m.edsoo.ru/3d734561

KOHBCKHI/IH, TCILIOIIPOBOJHOCTD,

LT Releon, HoyTOYK,

64 AITVCHI oubmmotexa [JOK
y https://m.edsoo.ru/157b54cd
KomnuectBo Temnorsl. TemI0EMKOCTE
LIJT Releon, HOyTOYK,
Tena. Y aenbHas U MOJIsIpHas
63 TeIJIOEMKOCTH BelllecTBa. Y AeIbHAas Guomaotexa HOK
m e https://m.edsoo.ru/7ba67355
TEIIOTa CTOPaHUs TOILIMBA
N LT Releon, HoyTOYK,
Pacuér xonuvecTBa TETUIOTHI PU
66 TeITONehe At oubmmotexa [JOK
pea https://m.edsoo.ru/1db5ad4e
JI Rel 0
[TonsTre 06 aquabaTHOM mpoiiecce. LI Releon, noyroyr,
67 I1epBHIil 3aKOH TEPMOIUHAMUKH Gubmmotexa HOK
p PMOA https://m.edsoo.ru/d8098824
KonmuecTBo TemnoTe U paboTa Kak LIJT Releon, HOYyTOYK,
68 Mepbl U3MEHEHHUS BHYTPEHHEN 6ubmnoreka [JOK
sHepruu TJI cuctemsl https://m.edsoo.ru/b047alcd
BTopoli 3aKk0H TEpMOJIMHAMUKY IS
LIJT Releon, HOyTOYK,
PaBHOBECHBIX U HEPABHOBECHBIX
69 nporueccos. HeobpaTuMocThb Gubmmorexa TIOK
pott ) p https://m.edsoo.ru/c6f4f464
MIPUPOJIHBIX TIPOIECCOB
JI Rel 0
[IpuHUUIIBI IEMCTBUS TEIIOBBIX 1 cleon, HOyTOyK,
70 sammis, KILT oubmmoteka [{OK
) https://m.edso00.1ru/2e¢945513
MakcumansHoe 3Hauenne KII/. Tukn LUT Releon, noyToyx,
71 KapHo oubmmorexa [{OK
P https://m.edsoo.ru/fe3857b9
72 Pemenue 3amau LT Releon, Hoyr6yx,

oubmmorexa [JOK
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https://m.edsoo.ru/b3efal 8b

DKOJIOTUYECKUE ACTIEKTHI
HUCIIOb30BAHUS TEILIIOBBIX

LT Releon, HoyTOYK,

73 nsurareneil. TermnoBoe 3arpsi3HEHUE Gubmmorexa TIOK
. https://m.edsoo.ru/9867aaa7
OKpY>Karolen cpeJibl
LIJT Releon, HoyTOYK,
74 Pemenue 3amay oubmnoreka [HOK
https://m.edsoo.ru/c8c70432
O600611eHre U cucTeMaTH3aus LJI Releon, HOyTOYK,

75 3HaHui no teme "TepMmonuHamMuKa. oubnmoteka [JOK
TemnnoBbie MaIUHBI" https://m.edsoo.ru/28d62b3f
KonTponbhas pabota 1no teme LJI Releon, HOyTOYK,

76 "Tepmonnaamuka. TernoBsie ouomoreka [JOK
MaIIuHbI" https://m.edsoo.ru/1b6e26c¢5
[TapooOpa3zoBaHue ¥ KOHJEHCALIMS. LJI Releon, HOyTOYK,

77 Wcnapenue u kunenue. Y nenbHas 6ubmuoreka [JOK
TEIJI0Ta MapooOpa3oBaHUs https://m.edsoo.ru/6f8e¢6777
HaceliieHHbIe ¥ HEHACHIIIICHHBIC
napbl. KauecTBeHHast 3aBUCHMOCTh
TUIOTHOCTH U JIaBJICHUS] HACBIIIICHHOTO

LJI Releon, HOyTOYK,
mapa oT TeMIIepaTypbl, HX

8 HE3aBUCHUMOCTB OT 00bhEMa Oubamorexa LIOK

https://m.edsoo.ru/f5¢17d02
HACBIIIEHHOTO TTapa. 3aBUCHMOCTh
TEMIIEPATyPhl KATICHUS OT JAAaBJICHUS B
KHUJIKOCTH
Bnaxxnocts Bo3myxa. AGCOTIOTHAS U LU Releon, noyrbyr,
79 ouonmmoreka [JOK

OTHOCHUTCIIbHAA BJIAXKHOCTDH

https://m.edso0.ru/30ebbb79
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LIJT Releon, HOyTOYK,

80 Pemenue 3amau oubmmotexa [JOK
https://m.edsoo.ru/18e951f3
TBépnoe Teno. Kpucramnnueckue u LIJT Releon, HoyTOYK,

81 amopdHbIe Teaa. AHU3OTPOIHS oubmmoteka [JOK
CBOWCTB KPUCTAJJIOB https://m.edsoo.ru/20a88a03
[1naBneHue u KpUCTaUIU3ALIMSL. LJI Releon, HOyTOYK,

82 VenapHasg TEIUIOTA IIJIABJICHHUS. oubmnoreka [IOK
CyOmumarus https://m.edso00.ru/6ee91e9f

eopmanmu TBEPAOTO Tena.
Aedop P LIJT Releon, HOyTOYK,
Pactsoxenne u cxxkatue. Crnwr.
83 Monayns FOnra. Ilpenen ynpyrux Oubmmorexa OK
y o peACIT yIIpY https://m.edsoo.ru/dalaabl0
nedopmarumit
TernnoBoe paclMpeHne KUIKOCTEN U
. P P LIJT Releon, HOyTOYK,
TBEPIBIX Te. AHTAPMOHU3M
84 TETJIOBBIX KOJICOaHUH YacTu Oubmorexa IOK
H https://m.edsoo.ru/7baSedf2
BEIIIECTBA
LJI Releon, HOyTOYK,
[IpeobpaszoBanue sHepruu B (Hha30BbIX
85 nep ox 5 ax P ¢ ouomoreka [JOK
pexon https://m.eds00.1u/97a0672f
LIJT Releon, HoyTOYK,
86 VYpaBHeHHe TEIIOBOTO OanaHca 6ubanorexa [IOK
https://m.edsoo.ru/ab1521tb
LIJT Releon, HOYyTOYK,
87 Pemenue 3amau oubmmotexa [JOK
https://m.edsoo.ru/8ab7{40d
IToBepXHOCTHOE HATSKEHUE. LJI Releon, HOyTOYK,
88 Kanunnspuseie siBinenus. JlaBnenue oubmmoreka [{OK

10a HCKpHBHeHHOf/'I IOBCPXHOCTHIO

https://m.edsoo.ru/b42{1197
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xuakoctu. @opmyna Jlamnaca

O06o0muIeHne 1 CUCTeMAaTU3AIHS
3HaHUM 10 TeMe "ArperaTHble

LIJT Releon, HOyTOYK,

89 cocTosiHUA BemiecTBa. Pa3oBbie Oubmorexa IOK
\ - ' https://m.eds00.ru/0b52575¢
MIepPEeX0/Ibl
Konrponsnas padora no teme LJI Releon, HOyTOYK,

90 "ArperatHble COCTOSIHUSI BEIIECTBA. o6ubmnorexa [JOK
®da3oBbIe TIEpexoab" https://m.edsoo.ru/7dc2a739
OnexTpusanus Tea U €€ IposBICHUS.

Dnektpuyeckuii 3apsia. [[Ba Buna LIJT Releon, HOYyTOYK,

91 AIEKTPUUECKUX 3aPsI0B. 6ubmnorexa [JOK
[IpoBOHUKY, TUDIIEKTPUKU U https://m.edsoo.ru/1aff445f
MOJIyIPOBOJIHUKH
DneMEeHTapHBIN 3JEKTPUUECKUN LJT Releon, HOyTOYK,

92 3apsj. 3aKOH COXpaHEHUs 6ubnuorexa [JOK
DJIEKTPUYECKOr0 3apsiaa https://m.edsoo.ru/f49afd24

JI Rel 0
B3anmopencrtaue 3apanoB. Toueynsle LI Releon, noyroyr,
93 3apsanbl. 3akoH Kynona Oubmorexa IOK
PAARL 4 https://m.eds00.ru/445b7746
LJI Releon, HOyTOYK,

94 Pemenue 3agau GrGmorexa [IOK
https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/08fc19bc

. JI Rel 0
Dnekrpuueckoe noie. Ero aeiicteue LT Releon, Hoyroyr,
95 Ha DJIEKTPUYECKHE 3apsi bl Gubmorexa LIOK
p P https://m.edsoo.ru/05c6bfal
Hanpsk€HHOCTB 271EKTPUYECKOTO LJI Releon, HOyTOYK,
96 noss. [Ipo6usIit 3apsa. JIunuu 6ubnuorexa [JOK

HaHp}I)KéHHOCTI/I IJICKTPHUICCKOI'O

https://m.edsoo.ru/3dac6957
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noJist. OTHOPOHOE AIIEKTPUIECKOE
oJje

TloTeHMaILHOCTD

LJT Releon, HOyTOYK,

97 3JIEKTPOCTATUUECKOTO 1MOJs. PasHOCTH oubmoreka [[OK
IIOTEHLIMAJIOB U HAIIPSHKEHUE https://m.edsoo.ru/80021447
[loTenumanbHast SHEPrUs 3apsiia B

P P LJI Releon, HOyTOYK,
AIEKTPOCTATUYECKOM IIOJIE.
78 [ToTeHman 3JeKTpOCTaTUYECKOTO Oubamorexa LIOK
H p https://m.edsoo.ru/af5fa389
TOJISt
CBs13b HANPSKEHHOCTH TOJIS U LIJT Releon, HOYyTOYK,
99 Pa3HOCTH MOTEHIUAJIOB ISl 6ubmnorexa [JOK
3JIEKTPOCTATHYECKOTO TOJIS https://m.edsoo.ru/df7a6838
LJT Releon, HOyTOYK,
[TpuHuMn cynepno3uiuu
100 BJIpeKT quc}llcnxpnoneﬁ Gubmmorexa [IOK
P https://m.edsoo.ru/Ocfedabe
LJT Releon, HOyTOYK,
101 Pemenwne 3agau ouonmuorexa [JOK
https://m.edsoo.ru/5a582263
Rel
[Tone Toueunoro 3apsaa. [Tose T Releon, noytoyx,

102 ABHOMEPHO 3apsDKEHHOU cepbl Gubanorexa [IOK
P p p P https://m.eds0o0.ru/b297b5c3
[Tone paBHOMEpHO 3apsKEHHOTO MO LJI Releon, HOyTOYK,

103 00béMy mrapa. [loe paBHOMEpHO oubnuoteka [JOK
3apsOKEHHON OECKOHEYHOM TIIOCKOCTH https://m.edsoo.ru/f7a665¢ee

LT Releon, HoyTOYK,
[IpoBOAHMKY B 3JIEKTPOCTATHYECKOM
104 rosie. Y CJI0BUE paBHOBECHS 3apsI0B Gubamorexa LIOK
’ p A https://m.edsoo.ru/32405¢eab
105 JIMBIEKTPUKY U MTOJIYIIPOBOJIHUKH B LJI Releon, HOyTOYK,
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QJICKTPOCTATHYCCKOM I10JIC

ouommoreka [IOK
https://m.edsoo.ru/060ebab5s

Konaencarop. 21eKTpoEMKOCTh

LT Releon, HoyTOYK,

106 KOHJIEHCATOpa. DJIEKTPOEMKOCTh oubmmoteka [JOK
IUIOCKOTO KOHJEHCAaTopa https://m.edsoo.ru/845b4173
[TapasnenbsHoe COeTUHEHNE LUT Releon, royr6yr,

107 COHICHCATONOE 6ubamnoreka [IOK

A p https://m.edsoo.ru/d11e8ce?
[TocnenoBarenbHOE COCTUHEHUE LUT Releon, Hoyr6yx,
108 COHICHCATODOR 6ubmnorexa [JOK
A P https://m.edsoo.ru/1€992920
LIJT Releon, HOyTOYK,

109 OHeprus 3apsHKEHHOT0 KOHIEHCAaTopa 6ubmuoreka [JOK
https://m.edsoo.ru/73a34f18
LJI Releon, HOyTOYK,

110 Pemrenue 3anau Gromzorexa [IOK
https://m.edsoo.ru/5fb2acb5
https://m.edso0.ru/27434040

JIBrKeHUe 3apsyKEHHON YaCcTULIBI B LUT Releon, Hoyt6yx,
tl OJIHOPOJTHOM 3JIEKTPUUECKOM I0JIe Gubmmorexa [IOK
JIHOPOZL p https://m.edsoo.ru/8341d6ac

112 Pemenue 3anau
O0600611eHre U cucTeMaTu3aus LT Releon, HoyTOYK,

113 3HAHUM 1O TeMe "DNEKTpUIecKoe oubmmoteka [JOK
noze" https://m.eds00.1ru/5752603f
KonTponbhas pabota no teme LUT Releon, noyr6yr,

114 oubmmotexa [JOK

"OnexTpuueckoe noiue"

https://m.edsoo.ru/cefe90e9
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Cuia Toka. I[1oCTOSHHEIN TOK.

LJT Releon, HOyTOYK,

115 VYcnoBus CyiecTBOBaHUS oubnmoteka [JOK
MOCTOSTHHOTO 3JIEKTPUUECKOTO TOKA https://m.edsoo.ru/233311b5
Rel
Hcrounuku Toka. Hanpsokenue n LIT Releon, Hoyrbyx,
116 SIC oubmnoreka [HOK
https://m.edsoo.ru/0839al15
3akoH OMa 1l yyacTKa LEIu. LT Releon, HoyTOyx,
7 DIEKTPUUECKOE COMPOTUBIICHHE Gubmorexa LIOK
p p https://m.edsoo.ru/f141251e
3aBUCUMOCTB COIIPOTUBIICHUS
LJT Releon, HOyTOYK,
OJTHOPOJIHOTO MPOBOJIHUKA OT €T0
18 JIMHBI U IJI0IIAI TOTIEPEYHOTO Oubmorexa LIOK
A s p https://m.edsoo.ru/95fcdf51
CeUYeHUs
LIJT Releon, HOyTOYK,
VY nenbHOE COMPOTUBIICHHUE BEIIECTBA.
119 Pelerie 3anas oubmmoteka [{OK
A https://m.edsoo0.ru/437£8300
[TocnenoBarenbHOE, MapaJIEIbHOE, LIJT Releon, HOyTOYK,
120 CMEIIIAaHHOE COCIMHEHUE oubmmotexa [JOK
IPOBOTHHUKOB https://m.edsoo.ru/236f7e¢07
Pacuér pa3zBeTBIEHHBIX LT Releon, HoyTOYK,
121 3JIeKTpUUeCKuX 1enei. [IpaBua oubmmoteka [{OK
Kupxroga https://m.edsoo.ru/1794cf37
LIJT Releon, HOyTOYK,
122 Pemenue 3amau oubmmotexa [JOK
https://m.eds00.ru/3881b469
PaboTa snekTpuueckoro Toka. 3aKoH LUT Releon, oyrbyr,
123 oubmmoreka [{OK

Jxoyna —Jlenua

https://m.edsoo.ru/a3605¢c5¢
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LIJT Releon, HOyTOYK,

124 Pemenue 3amau oubmmotexa [JOK
https://m.eds00.ru/6761bf0f
MOIIHOCTB 3JIEKTPUUECKOTO TOKA. LIJT Releon, HoyTOYK,
125 TernmoBasi MOIIIHOCTb, BbIACISIEMAst Ha oubmmoteka [JOK
pe3ucTope https://m.eds00.ru/99750a6f
LIJT Releon, HOyTOYK,
126 Pemenue 3amau oubmmotexa [JOK
https://m.edsoo.ru/eb72{c24
LT Releon, HoyTOYK,
OJ1C u BHyTpEeHHEE CONPOTUBIICHUE
127 I/ICI"[FO‘-IHI/IK: TF:) a P oubmmoreka [{OK
https://m.edsoo.ru/72d453af
3akon OMa 115 MOJTHOM (3aMKHYTOM ) LUI Releon, roytoyx,
128 AJICKTPUUECKOM 1T Oubmuorexa [IOK
p H https://m.edsoo.ru/221f40fb
LJI Releon, HOyTOYK,
129 Pemenune 3agau oubmnoreka [IOK
https://m.eds00.1u/3580b679
LT Releon, HoyTOYK,
130 MomHOCTh HICTOYHHUKA TOKA ounommoteka [IOK
https://m.edsoo.ru/a0ae51d8
LJT Releon, HOyTOYK,
131 KopoTtkoe 3aMbIkanne 6ubanoreka [IOK
https://m.edso0.ru/54615632
Konzaencarop B Lienu noCTOSIHHOIO LUT Releon, oyr6yr,
132 ToKa oubmmoteka [{OK
https://m.edsoo.ru/35368f3e
133 Pemrenue 3amau LIT Releon, noyrbyr,

oubmmoreka [JOK
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https://m.edsoo.ru/4410cef0

Pemenne 3aJa4 110 TCMEC

LT Releon, HoyTOYK,

134 " . — onbnmorexa IIOK
OCTOARHBII STCKTPHACCIIHI https://m.edsoo.ru/a7340a29
JI Rel 0
Pernrenue 3amau mo teme LUI Releon, noyr6yr,
135 " . — onbnmorexa [IOK
OCTOAHHDBIH SICKTPHACCKIH TO https://m.eds00.1ru/744261b8
JI Rel OyK,
Perienue 3amau mo teme LUI Releon, noyroyx
136 " N - oubmmnorexa LIOK
OCTOSTHHBIN AJICKTPUYEC https://m.edsoo.ru/eb5d4687
O06o01IeHne U CUCTeMAaTU3aIs LIJT Releon, HOyTOYK,
137 3HaHui 1Mo Teme "[locTossHHBIM oubmmoteka [{OK
ANEKTPUUECKUN TOK" https://m.edsoo.ru/bfd7a050
JI Releon, HOYTOYK,
KonTponbaas paboTa mo Teme i yroy
138 " O — oubmmorexa [JOK
OCTOAHHBIH STCKTP https://m.edsoo.ru/1885ddf1
DnexTpuyeckas IpoBOAUMOCTh LJI Releon, HOyTOYK,
139 Pa3IMYHBIX BEUIECTB. DJIEKTPUUECKUIM 6ubnuoreka [JOK
TOK B MeTayiax. CBEpXIpOBOAUMOCTD https://m.edsoo.ru/da794295
DNEeKTpUYECKU TOK B pacTBOpax U LIJT Releon, HOYyTOYK,
140 paciuiaBax 3J€KTPOIUTOB. 3aKOHBI 6ubnuoreka [JOK
@apazes 1S AIEKTPOIU3a https://m.edsoo.ru/4b423491
LT Releon, HOyTOYK,
141 OnexTpuuecKuil ToK B raszax. [Imazma 6ubnuoreka [JOK
https://m.eds00.1ru/92d92£76
. LJT Releon, HOyTOYK,
DNEeKTPUYECKUI TOK B BAaKyyMe.
142 P vy ouonmuorexa [JOK

BaxyymHbie iprOopbI

https://m.edsoo.ru/2E+160
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DJIEKTPUYECKUI TOK B

LIJT Releon, HOyTOYK,

143 Oy IDOBOHHKAX oubmmotexa [JOK
yip https://m.edsoo.ru/ab61c660
LIJT Releon, HOYyTOYK,
144 [TomynpoBOIHUKOBEIE PUOOPHI 6ubmnorexa [JOK
https://m.edsoo.1u/83622200
Pu3HYECKU IPAKTUKYM 110 TEME
"N3mepeHue cuibl TOKa U
HAIPSDKEHUS B LENH IOCTOSHHOTO
TOKA IPY IOMOIIY aHAJIOTOBBIX U
LJI Releon, HOyTOYK,
U(PPOBBIX U3MEPHUTEITBHBIX
145 npubopoB" uiK "3HAKOMCTBO € Gubmmorexa [IOK
pHoop . . https://m.edsoo.ru/5643¢a56
udpoBoii taboparopueii mo ¢usuke.
[Tpumeps! n3mMeperns GU3NIECKUX
BEJIMYMH IIPU [TOMOLIU
KOMITBIOTEPHBIX TaTYUKOB"
@uU3HYECKU IPAKTUKYM 110 TEME
" LJI Releon, HOyTOYK,
N3yueHne HepaBHOMEPHOTO
146 BIKEHUS C LIEJIbIO ONIPEAEICHUS Gubmmorexa [IOK
! Uu I: A https://m.edso0.ru/f6292f5f
MI'HOBEHHOH CKOpOCTH
Pu3HYECKUl IPAKTUKYM 110 TEME
"N3mepeHue yCKOpeHHUsl IpU
MPSIMOJIMHETHOM PaBHOYCKOPEHHOM LIJT Releon, HOYyTOYK,
147 JBI)KEHUU 110 HAKJIOHHOM TUIOCKOCTH" oubmmoreka [{OK
nnu "HccrnenoBanue 3aBUCUMOCTH https://m.eds00.ru/6960b6ef
IIyTH OT BPEMEHU NpU
PaBHOYCKOPEHHOM JIBHXKEHHUH"
148 Pu3HYECKU IPAKTUKYM 110 TEME LJI Releon, HOyTOYK,

"H3MepeHune yCKopeHHsi CBOOOIHOTO

ouonmmoreka [JOK
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nanenus” win "M3ydyenue IBUKEHUS
Tena, OpOIIEHHOTO TOPU30HTAIILHO"

https://m.edsoo.ru/d1ea2402

@U3HYECKUI IPAKTUKYM II0 TEME
"N3yuyenue qBUKEHUS Tea 1o
OKPY’KHOCTH C IIOCTOSIHHOM 110

LJT Releon, HOyTOYK,

149 MOJYJTIO CKOPOCTBIO" MITH oubmmoreka [JOK
"HccnenoBanne 3aBUCHMOCTH https://m.edsoo.ru/bcf53514
nepuoia 00paiieHrss KOHMIEeCKOro
MasiTHUKA OT €ro napaMeTpoB"

@U3HYECKUI IPAKTUKYM 110 TEME
"N3mepeHue paBHOAECHCTBYIOLIEH
CHWJIBI TIPH IBMDKCHHUH OpyCKa 1o
. " LIJT Releon, HOyTOYK,
HAKJIOHHOM IIJIOCKOCTU" MJTH
150 "IIpoBepKa rHIIOTE3HI O Gubmorexa TIOK
POBEp https://m.edsoo.ru/0b34db84
HE3aBUCUMOCTH BPEMEHU JIBUYKEHUS
Opycka 1o HaKJIOHHOM TTOCKOCTH Ha
3aJJaHHOE PAcCTOSIHUE OT €ro Macchl'
@uU3HYECKUI MPAKTUKYM II0 TEME
"UccnenoBanue 3aBUCUMOCTH CHJT
MPYTrOCTH, BOSHUKAIONIUX B IPYKHHE
yupy > Y
LJI Releon, HOyTOYK,
1 PE3MHOBOM 00pasiie, OT UX
151 nedopmaruu” unu "M3ydenue Oubmmorexa [IOK
p M https://m.edsoo.ru/b55b81al
JIBUKCHUSI CUCTEMbI TEJ, CBSI3aHHBIX
HUTBIO, IEPEKUHYTOMN Yepe3 JErKuil
O10K"
Ou3nueckuil NPaKTUKYM 110 TEME
- P b Y LIJT Releon, HOyTOYK,
3Mepenue Kod(phuIeHTa TpeHus
152 P P 6u6mnotexa IIOK

110 BCJIMYUHE YIJIOBOI'O
koa(durmenta 3apucumoct Frp(N)"

https://m.edsoo.ru/b83b1607



https://m.edsoo.ru/b83b1607
https://m.edsoo.ru/b55b81a1
https://m.edsoo.ru/0b34db84
https://m.edsoo.ru/bcf53514
https://m.edsoo.ru/d1ea2402

win "Uccienosanue IBUKECHUS
OpycKa Mo HaKJIOHHOM MIIOCKOCTHU C
nepeMeHHbBIM K03 DHUITHEHTOM
Tpenus" win "M3ydeHnue qBrKeHuUs
rpy3a Ha BaJly ¢ TpeHuem"

153

@uU3HYECKUl MPAKTUKYM II0 TEME
"UccnenoBanue yciioBUN paBHOBECHS
TBEPJIOTO TEJA, UMEIOIIETO OCh
Bpamenus" win "KoHnctpyupoBaHue
KPOHUITEITHOB M pacy€T CUII
ynpyroctu" unu "N3yuenue
YCTOMYHMBOCTH TBEPJOTO TEINA,
HMMEIOIETO TUIOIIA b OTTOPHI"

LIJT Releon, HoyTOYK,
ouommoreka [{OK
https://m.edsoo.ru/4a04f4{7

154

@uU3HYECKUIl MPAKTUKYM II0 TEME
"M3mepenune uMiryJibca Tela 1o
TOpMO3HOMY IyTH" uinu "M3mepenue
CWJIBI TATH, CKOPOCTH MOJIENIN
AIEKTPOMOOMIIS U MOLITHOCTH CHJIBI
Tsru" unu "CpaBHEHHE U3MEHEHUS
HMITYJIbCa TeJla C UMITYJIbCOM CHJIBI"
unu "MccnenoBaHue COXpaHeHuUs
HMITyJIbCa P YIPYTOM
B3auMozeiicteun" i "M3mepenue
KMHETUYECKOM HEprUM Tella Mo
TOPMO3HOMY ITyTH"

LT Releon, HoyTOYK,
ouommoreka [IOK
https://m.edsoo.ru/856{b28e

155

DU3NYECKUI TPAKTUKYM T10 TEME
"N3y4yeHne u30TepMUIECKOTO
nporecca (PeKOMEHI0BaHO
WCIOJIb30BaHue UGB POBOI

LIJT Releon, HOyTOYK,
ounommoreka [IOK
https://m.edsoo.ru/e0fe7e07
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naboparopun)" wim "M3ydeHue
HM30XOPHOTO Mpolecca"” uium
"N3yuenne n3obapHoro nporiecca”
unu "[IpoBepka ypaBHEHHUs
cocTosiHUA"

156

@uU3HYECKUl MPAKTUKYM II0 TEME
"U3mepenue yienpHon
TertoémMikocTu" nim "MccaenoBanue
MpoIecca OCThIBAHUS BENIECTBA" UK
"HccnenoBanue agnabaTHOroO
npouecca" unu "M3yuenue
B3aUMOCBSI3U YHEPIUU
MEKMOJICKYJISIPHOTO B3aUMO/ICUCTBUS
Y TEMIIepaTypbl KUMIEHUS )KUIKOCTEN"

LJI Releon, HOyTOYK,
ouommoreka [{OK
https://m.edsoo.ru/2f2faa61

157

OU3NYECKUI TPAKTHKYM 10 TEME
"N3yuyeHne 3akOHOMEPHOCTEM
HCTIapEeHUs KUJKOCTEN" Wi
"M3mepeHue yaenbHOM TeMI0ThI
maByieHus apaa" win "M3ydyenue
CBOMCTB HAaCBIIICHHBIX TapOB" MU
"U3mepenune abCOMIOTHON BIAKHOCTH
BO3/lyXa M OIlEHKa MacChl apoB B
nomenieHuun". 3mepenue

K03 pHLIHEHTa TOBEPXHOCTHOTO
HaTSDKEHUSA

LT Releon, HoyTOYK,
ouommoreka [{OK
https://m.edsoo.ru/6bla23b5

158

DU3NYECKUI TPAKTUKYM T10 TEME
"Hab6mroienre npeBpalieHust SHEpTuu
3apsHKEHHOTO KOHAEHCATOpa B
SHEPTHUI0 U3TYUYEHHs CBETOANO A" WK

LIJT Releon, HOyTOYK,
ounommoreka [IOK
https://m.edsoo.ru/ec424377
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"N3yuyeHune npoTekaHus TOKa B LIETH,
coZIepIKallle KoHJaeHcaTop' Wi
"Pacnipenenenue pasHOCTH
MMOTEHITMAIOB (HAIMPSDKEHUS ) TIPH
MOCIIEI0BATEILHOM COEIMHEHUHU
KOH/ICHCATOPOB"

@uU3HYECKUl MPAKTUKYM II0 TEME
"UcciaenoBaHue CMEIIaHHOTO
COEMHEHHUS PE3UCTOPOB" MU
"M3mepenue yneabHoro

LT Releon, HoyTOYK,

159 " o6ubnmoreka [JOK
COTPOTHUBJICHUS ITPOBOTHUKOB" MK hitps://m.cdsoo.r/2b179d98
"UccnenoBaHue 3aBUCUMOCTH CHITBI " :

TOKA OT HANPSDKCHHUS IS JTAMITBI
HakajauBaHus"
OU3NYECKUI TPAKTHKYM 10 TEME
"Habmronenue anexTponausa’ wim
"N3mepenue 3apsia 0JJHOBAJICHTHOTO
" " LT Releon, HoyTOYK,
noHa" wiu "MccnenoBanue

160 oubmmoteka [JOK
3aBUCHUMOCTH COTIPOTUBIICHUS hitps://m.edsoo.r/64b6¢901
TEPMOPE3UCTOPA OT TEMIEPATYPHI"
unu "CHsTHE BOJIbT-aMIIEPHOM
XapaKTEPUCTUKU quoaa”

PeseprubIil ypok. O6001meHIE 1 LJT Releon, HOyTOYK,

161 CHCTEMAaTH3aIIUs 3HAHUH 110 TeME ouommoreka [{OK
"KunemaTtuka" https://m.edsoo.ru/ed017d93
PesepBHblit ypok. O6001eH1e u LJI Releon, HOyTOYK,

162 CHCTEMAaTH3allHs 3HAHHH 10 TeEME ouonmmoreka [JOK
"Ilnnamuka" https://m.edsoo.ru/3149956b

163 PezepaHblit ypok. O6001eHue u LJI Releon, HOyTOYK,
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CHCTeMAaTH3alMs 3HaHUH 10 TEME
"Crartuka TBEpI0ro Tena"

ouommoreka [{OK
https://m.edsoo.ru/0f9752ac

PesepBubIil ypok. O60011eHIE 1

LJT Releon, HOyTOYK,

164 CHUCTEeMaTH3aIis 3HAHUH 110 TeME 1 ouommorexa [JOK
"3aKOHBI COXpaHEHUSI B MeXaHUKe" https://m.edsoo.ru/6¢0df9cc
PesepBHeIit ypok. O600IICHHE U

P P ?l LIJT Releon, HOyTOYK,
CUCTEMaTHU3alMs 3HAHUN 110 TEME
165 "OCHOBBI MOJIEKYJIIPHOKUHETUYECKON ! Oubamorexa [IOK
| FIeKYTHAp https://m.edsoo.ru/de148976
Teopun
PesepBHrIit ypok. O600mIeHNEe 1
P P ?l LJT Releon, HOyTOYK,
CUCTeMAaTH3alHs 3HAHHUH 110 TeMe
166 - <. TermoBLLE 1 o6ubmnorexa [JOK
epMOI['I:IHaMH ' https://m.edsoo.ru/Obcc77¢cl
MAIITHHBI
PesepBHblit ypok. O6001IeHNE 1
P P ?l LIJT Releon, HOYyTOYK,
CUCTeMAaTH3alHs 3HAHHUH 110 TeMe
167 "ArperatHble COCTOSIHUSI BEIIECTBA ! Gubamorexa [IOK
p | B ’ https://m.edsoo.ru/59ca5¢91
®da30BbIE IEPEXOMABI
PezepHblil ypok. O6o01eHue u LIJT Releon, HoyTOYK,

168 CHCTEeMAaTH3allNs 3HAHUH 110 TeME 1 oubmmotexa [JOK
"DnexkTpuueckoe mnose" https://m.edsoo.ru/f2381c0c
PesepBubIil ypok. O6001IeHIE 1 LIJT Releon, HOYTOYK,

169 CHCTEMAaTH3alNs 3HAHUH 110 TeME 1 ouommoreka [{OK
"TlocTOSIHHBIN ANEKTPUUECKUN TOK" https://m.edsoo.ru/3cae6dal
PesepBHblit ypok. O6001eHne u LJI Releon, HOyTOYK,

170 CHCTEMAaTH3allHis 3HAHHH 10 TeME 1 ouomoreka [JOK
"Toku B pa3iIuuHbIX cpeaax" https://m.edsoo.ru/cc7681d4

OBIIEE KOJIMYECTBO YACOB I1O0 170 16

[NPOTPAMME
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11 KIIACC

Kosn4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabnbie | IlpakTnyeckue
n/n Bcero u3yuyeHusi | oOpa3oBaTesibHbIE
padoThI padoThI
pecypchl
B3anMozeiicTBue NOCTOSHHBIX LT Releon, HoyTOYK,
1 MarHuTOB ¥ IPOBOJIHUKOB C TOKOM. 1 oubmmoteka [JOK
MarnutHoe noste. I'unoresa Ammnepa https://m.edsoo.ru/487a8593
BexTop MarauTHON UHIYKIIAU.
P Y LIJT Releon, HOyTOYK,
[IpuHuun cynepno3unun
2 MAarHUTHBIX nojel. Jlnnun 1 Oubmorera [IOK
B ) https://m.edsoo.ru/4clabccb
MarHUTHOW MHIYKIIMH
JI Rel 0
MarsuTHoe 1oje NpoBOAHUKA C LT Releon, Hoyrby,
3 TokoM. OnbIT Dpcrena 1 Oubmmorera [IOK
' pered https://m.edsoo.ru/d35d5262
. JI Releon, OyK,
Cuna Amriepa, €€ HanpaBIIEHUE U LUI Releon, Hoyroyk
4 MOIVIE 1 oubnmoteka [{OK
ay https://m.edsoo.ru/26d9c5ba
LJI Releon, HOyTOYK,
5 Pemenwne 3agau 1 ouonmmoreka [JOK
https://m.edsoo.ru/a37a0c21
JI Rel
[Tpumenenne 3akoHa Amnepa. LU Releon, noyr6yr,
6 DIIeKTPOU3MEPUTENBHBIE TPUOOPHI ! Oubmorexa OK
P P pHoop https://m.edsoo.ru/ad7718d7
Cuna Jlopenia, e€ HanpaBiIcHUE U
P P . LJT Releon, HOyTOYK,
MOAYJb. JIBIKeHHE 3apsiKeHHOM
! YaCTHIIbI B OJJHOPOJHOM MAarHUTHOM ! Oubmorexa OK
t AHOPOR https://m.edsoo.ru/c97afaal
oJie
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LIJT Releon, HOyTOYK,

Dapazes

8 Pemenue 3amau oubmmotexa [JOK
https://m.edso0.ru/504e98c7
LIJT Releon, HOYyTOYK,
9 Pa6ora cuiel Jlopenna 6ubmnorexa [JOK
https://m.edsoo.ru/d518be4b
LJI Releon, HOyTOYK,
10 Pemenwne 3agau ouonmmoreka [JOK
https://m.eds00.1ru/93617bd9
MarsuTHOE 110JI€ B BELIECTBE. LJI Releon, HOyTOYK,

11 deppoMarHeTUkH, napa- u 6ubnuorexa LJOK
JMaMarHeTUKU https://m.edsoo.ru/30f9608
OcCHOBHBbIE CBOICTBA LIJT Releon, HOYyTOYK,

12 deppomarueTukos. [Ipumenenne 6ubnuoreka [JOK
beppoMarHeTUKOB https://m.edso0.ru/0b58190a

LJT Releon, HOyTOYK,
P € 3a/1a4 10 TeMeE
13 ,,IS/IIHGHH Al "T " onbnmorexa [IOK
ATHHTHOE HoIe https://m.edsoo.ru/5b55¢307
LJT Releon, HOyTOYK,
P € 3a/1a4 10 TeMe
14 ";AIHGHH AGEH "T . ouommorexa [JOK
ATHHTHOE Hoie https://m.edsoo.ru/41c4ae8a
SIBneHne HMeKTPOMAarHuTHON LJI Releon, HOyTOYK,

15 uHaykuuu. [lotok BekTopa 6ubmuoreka [JOK

MarHuTHOM MHIYKIIMH https://m.edsoo.ru/b3efalcl
LJT Releon, HOyTOYK,

16 OJ1C uHAYKIII oubmorexa [JOK

https://m.edsoo.ru/48150bd8

17 3aKOH AJIEKTPOMAarHUTHOM MHAYKIIMH LJI Releon, HOyTOYK,

oubmmorexa [{OK
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https://m.edsoo.ru/a6dec188

BI/IXpeBOC QJICKTPHUYICCKOC I10JIC.

LT Releon, HoyTOYK,

18 Toxi BVKO oubmmotexa [JOK
y https://m.edsoo.ru/15abe140
LIJT Releon, HOYyTOYK,
OJIC MHAYKIUN B ABMOKYIITUXCS
19 HIE)BO HIIZ(; AT oubnmoteka [{OK
P a https://m.eds00.ru/0235¢cc02
LIJT Releon, HOyTOYK,
20 Pemenwne 3agau ouommorexa [JOK
https://m.edsoo.ru/4dfda618
LIJT Releon, HOyTOYK,
21 [TpaBuiio Jlenna 6ubmmoteka [JOK
https://m.edsoo.ru/bbc22726
NunykrtuBHOCTE. KaTtymka LJI Releon, HOyTOYK,
22 WHYKTUBHOCTH B IETH ouonmuoreka [JOK
MOCTOSIHHOT'O TOKa https://m.edsoo.ru/621eae9d
LJI Releon, HOyTOYK,
SIBnenne camomuaykiun. DJC
23 JON—— Y A ouomoreka [JOK
Ay https://m.edsoo.ru/7ee60cal
LIJT Releon, HoyTOYK,
DHeprusi MarHUTHOTO TIOJIST KaTYIITKH
24 C TOKOM. DJIEKTPOMAarHuTHOE I10JIe Oubmmorexa [IOK
) p https://m.edsoo.ru/b3c0adl1
LIJT Releon, HOyTOYK,
25 Pemrenue 3amau oubmmotexa [JOK
https://m.edso0.ru/88169d2b
O06o0011eHre U cUCTeMaTU3aLUs LT Releon, HoyTOYK,
26 3HAHUH 110 TEME oubmmotexa [JOK

"OnekTpoauHaMuka"

https://m.edsoo.ru/76484025
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Kontponbhas pabota no Teme

LIJT Releon, HOyTOYK,

27 "DnexkTpoauHaMuka" Oubmorera [IOK
poa https://m.edso0.ru/8ae09b98
KonebartenbHas cucrema. LIJT Releon, HoyTOYK,

28 CBoOoguble KOjIeOaHus. onommoteka [IOK
["apmonnueckue KoneGaHus https://m.edsoo.ru/7c1db385
Kunemartnyeckoe u AMHAMUYECKOE LJI Releon, HOyTOYK,

29 OIMCaHME KOJIeOATSIbHBIX ouommoreka [{OK
IBIDKCHUN https://m.edso0.ru/87ce9498
OHepreruyeckoe onucanue. BeiBos
JMHAMUYECKOT0 OITUCAHUS LJI Releon, HOyTOYK,

30 rapMOHHYECKHX Kosie0aHUil U3 HX o6ubmmoteka [JOK
DHEPreTUYECKOro u https://m.edsoo.ru/e3¢99692
KMHEMaTU4eCKOr0 OMHCAHUS

LJT Releon, HOyTOYK,
31 Awmrutyza u $asza konedaHuit 6ubamnorexa [IOK
https://m.edsoo.ru/7a0c439a
[Tepuon u yacTora KosieOaHUH.
[Teproa manbix cBOOOIHBIX LJI Releon, HOyTOYK,

32 KoJIeOaHHMIT MaTeMaTHISCKOTO ouomoreka [{OK
MasTHHKA. [lepros cBOOOIHBIX https://m.eds00.ru/e0399319
KoJie0aHul MPYKUHHOTO MasiTHUKA
3aryxaroiue KoueoaHusl. LJI Releon, HOyTOYK,

33 BoinyxneHHble Kosie0aHusl. o6ubmmoteka [JOK
Pe3onanc https://m.edsoo.ru/72¢93d09

LJI Releon, HOyTOYK,

34 ABTOKOICOaHUS oubmnoreka [IOK

https://m.edsoo.ru/6add2644
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LIJT Releon, HOyTOYK,
ouommoteka [IOK

35 P
CHICHHE 3311 https://m.edsoo.ru/addeec?1
https://m.edso00.1u/756123c5
Ypok-koHpepernus "MexaHudeckue LIJT Releon, HOyTOYK,

36 KOJIEOAHUS B MY3bIKAIbHBIX 6ubnuoreka [JOK
HHCTpYyMeHTax" https://m.edsoo.ru/8ef587be
O06o0011eHre U cuCcTeMaTU3alus LT Releon, HOYTOYK,

37 3HaHUM 1Mo TeMe "MexaHu4eckue oubnmoteka [{OK
konebanus" https://m.edsoo.ru/eb84182f

JI Releon, HOyTOYK
DJIeKTPOMarHUTHBIC KOJICOAHHS. 1 > HOYTOYE,
38 Komel . ouonmmoreka [JOK
ONICOATCILHBI KOHLYP https://m.edsoo.ru/d4adabde
®opmyna Tomcona. Csi3b
aMIII)JII/I}"/F bI 3apsijia KOHJIEHCATOpa C LUT Releon, noyr6yr,

39 A . PAA B g P oubmmorexa [{OK
AMILTHTYZIOH CIUIBT TOKA B https://m.edsoo.ru/093f9afl
KOJIe0aTEIIEHOM KOHTYPE
3aKOH COXpaHCHUS YHEPTUH B LUT Releon, noyr6yr,

40 P 5 P oubmmotexa [{OK
HACAILHOM KOJCOATENLHOM KOHTYPE https://m.edsoo.ru/d1e2d543
3aryxarolue 3JIeKTPOMAarHUTHbIE LT Releon, HOyTOYK,

41 KosieOaHus. BeiHyX/IeHHBIC o6ubmnoreka [JOK
AJIEKTPOMATHUTHBIC KOJICOaHUS https://m.edsoo.ru/5¢668619
ITepemennsiit Tok. Pe3nuctop u LIJT Releon, HOyTOYK,

42 KOHJICHCATOP B LEIHU IEPEMEHHOTO 6ubmnorexa [JOK
TOKa https://m.eds00.ru/84836152
Katymika MHIYKTHUBHOCTH B IICTTH LUT Releon, oyr6yr,

43 y Y t oubmmoreka [{OK

MNEPECMCHHOTO TOKa

https://m.edsoo.ru/cfa307af
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3akon Oma 1l JIEKTPUUYECKOM 1enu

LIJT Releon, HOyTOYK,

4 MEPEMEHHOT0 TOKa Gubanorexa LIOK
p https://m.edsoo.ru/8bae38e6
MoOIHOCTB NEPEMEHHOTO TOKA. LIJT Releon, HoyTOYK,
45 AMIUIUTYHOE U JEHCTBYIOILIEE 6ubmmnoreka [IOK
3HAYCHUE CUJIBI TOKA M HANIPSHKCHHUS https://m.edsoo.ru/lcac6edc
LIJT Releon, HOyTOYK,
46 Pe3onaHc B 251eKTpHUYECKOM 11N 6ubmmnoreka [IOK
https://m.eds00.ru/087506df
LT Releon, HoyTOYK,
47 Pemenue 3amau oubmmoreka [{OK
https://m.edsoo.ru/al6836a4
W neanbHblil TpanchopmaTop.
A pancop P LT Releon, HOyTOYK,
IIpousBoacTBO, Nepenaya u
48 MOTPeOJICHUE DIICKTPUUSCKOM Gubamorexa [IOK
P p https://m.edsoo.ru/f97418ae
SHEPTruu
DKOJIOTUUECKHUE PUCKU TIPU
MIPOU3BOCTBE JIEKTPOIHEPTUH. LJT Releon, HOyTOYK,
49 Kynbrypa ncnons3oBanus 6ubnuorexa [JOK
AJIEKTPOIHEPIUH B IIOBCEAHEBHOMN https://m.edsoo.ru/a6£74d93
JKU3HU
LT Releon, HoyTOYK,
50 Pemenue 3amau oubmmoreka [{OK
https://m.edsoo.ru/ee6677ed
LIJT Releon, HOyTOYK,
51 Pemenwne 3agau oubmuoreka [JOK
https://m.edsoo.ru/7cab59f8
57 O060011IeHre U CUCTEMaTH3AIUS LJI Releon, HOyTOYK,

3HAHUU IO TEME

oubmmoreka [{OK



https://m.edsoo.ru/7cab59f8
https://m.edsoo.ru/ee6677ed
https://m.edsoo.ru/a6f74d93
https://m.edsoo.ru/f97418ae
https://m.edsoo.ru/a16836a4
https://m.edsoo.ru/087506df
https://m.edsoo.ru/1cac6c4c
https://m.edsoo.ru/8bae38e6

"DJIeKTpOMarHuTHbIC KoJieOaHus"

https://m.edso0.ru/401024a9

MexaHnyecKue BOJHBI.

LJI Releon, HOyTOYK,

53 XapakTepUCTUKU MEXaHUYECKUX 6ubmuoreka [JOK
BOJIH https://m.edsoo.ru/a58e109f
LIJT Releon, HOyTOYK,
54 CBoiicTBa MEXaHUYECKUX BOJH ouommorexa [JOK
https://m.edsoo.ru/d9ae1000
LJT Releon, HOyTOYK,
55 3ByK. XapaKTepUCTUKH 3ByKa oubnmoteka [{OK
https://m.edsoo.ru/138b609
NHuppa3Byk u ynerpassyk. [llymoBoe LUT Releon, royr6yr,
36 3arpsi3HEHUE OKPY>KaIOIIEH cpeibl Oubamorexa LIOK
P py m pel https://m.eds00.ru/7380038f
LIJT Releon, HOYyTOYK,
57 Pemenue 3amau oubmmoreka [{OK
https://m.edsoo.ru/cfd918bf
DJIeKTPOMArHUTHBIC BOJHBI. LUT Releon, Hoyt6yx,
58 W3nmyueHue 31eKTpOMarHUTHBIX BOJTH Gubmmorexa [IOK
y P https://m.edsoo.ru/714e5dbl
DHeprus 3JeKTPOMArHUTHBIX BOJIH. LUT Releon, roytoyx,
59 CBo¥CTBA 3JIEKTPOMArHUTHBIX BOJIH bubmorexa [IOK
P https://m_edsoo.ru/d01b818c
[IIxana 3;1€eKTPOMarHUTHBIX BOJIH. LJI Releon, HOyTOYK,
60 [IprMeHeHue JIeKTPOMAarHUTHBIX 6ubmmorteka [JOK

BOJIH B TCXHUKE U 6BITy

https://m.edsoo.ru/49bel1f9e



https://m.edsoo.ru/49be1f9e
https://m.edsoo.ru/d01b818c
https://m.edsoo.ru/714e5db1
https://m.edsoo.ru/cfd918bf
https://m.edsoo.ru/7380038f
https://m.edsoo.ru/138b6f09
https://m.edsoo.ru/d9ae1000
https://m.edsoo.ru/a58e109f
https://m.edsoo.ru/401024a9

[IpuHIIUTIBEI paTnOCBA3U U
TeneBuaeHus. Pagnonokausi.

LIJT Releon, HoyTOYK,

01 DIIEKTPOMAarHUTHOE 3arpsi3HEHUE Oubmmorexa [IOK
p . P https://m.edsoo.ru/9f96f1{8
OKPY’KaOIIEeH cpe/ipl
JI Rel 0
KoHnTtponbHas pabota 1o Teme LT Releon, Hoyroyr,
62 "Konebanus u BoJTHBI" Oubmmorexa [IOK
https://m.edsoo.ru/4f7985a0
JI Rel 0
CaerT. 3aKOH IPSIMOJIMHENHOTO LUT Releon, Hoyrby,

63 acIpOCTpaHEHUs CBETA Oubmorexa LIOK
pacpoctp https://m.edsoo.ru/f9566406
Pemenune 3ai1ay Ha npuMeHeHUE LIJT Releon, HOyTOYK,

64 3aKOHA MPSAMOJIUHEHHOTO 6ubanoreka [IOK
pacrpocTpaHeHus CBETa https://m.edsoo.ru/ea32d455

JI Rel 0
Ortpaxenue cera. [1nockoe LT Releon, noyroyr,
05 3epkaiio. Cepuueckoe 3epKao Oubmmorexa OK
p ) P p https://m.edsoo.ru/a005d2bb
[Ipenomnenue cBeTa. AGCOTIOTHBIN
Y OTHOCUTEJIbHBIN ITI0KA3aTENb LJT Releon, HOyTOYK,

66 npenomiienus. [lonHoe BHyTpeHHEee 6ubanoreka [IOK
oTpaxkeHue. IIpenenbusiil yron https://m.edsoo.ru/bc2e55¢cd
MOJIHOT'O BHYTPEHHET0 OTPAKEHUS
Pewenue 3anay Ha npuMeHeHNE LT Releon, HoyTOYK,

67 3aKOHOB OTPAXEHUS U MPETOMIICHUS o6ubsnnoreka [JOK
CBETa https://m.edsoo.ru/49d830a9
Xon mydeit B mpusme. Jlucnepcus LJT Releon, HOyTOYK,

68 cBeTa. CII0KHBIN cocTaB 0e10T0 ouommoreka [{OK
cBeta. LlBer https://m.edsoo.ru/d8elc3be

69 JIuu3el. DOKYCHOE PACCTOSHHE U I1JT Releon, HOyTOYK,



https://m.edsoo.ru/d8e1c3be
https://m.edsoo.ru/49d830a9
https://m.edsoo.ru/bc2e55cd
https://m.edsoo.ru/a005d2bb
https://m.edsoo.ru/ea32d455
https://m.edsoo.ru/f9566406
https://m.edsoo.ru/4f7985a0
https://m.edsoo.ru/9f96f1f8

OIITHYCCKasA Cujia JIMH3bI

ouommoreka [IOK
https://m.edso0.ru/60441359

[TocTpoenne n300paXkeHU B JIMH3AX

LIJT Releon, HOYyTOYK,

70 V BeTeHIe AL oubnmoteka [{OK
1 UX CHCTCMAX. ¢ cHue 3 https://m.edsoo.ru/bb53b1d5
Pemenue 3aiay Ha moctpoeHue LJT Releon, HOyTOYK,
71 n300paKeHU, MOTy4aeMbIX C 6ubnuorexa [JOK
IOMOIIBIO JINH3 https://m.edsoo.ru/5a868109
LIJT Releon, HOYyTOYK,
72 ['ma3 xak ontudeckas cucrema oubmmoreka [{OK
https://m.edsoo.ru/ecd480a2
Pewmenue 3amau. [Ipenenst LIJT Releon, HOyTOYK,
73 IIPUMEHUMOCTH F€OMETPUUECKON 6ubnuorexa [JOK
ONTHUKU https://m.edsoo.ru/cd174a10
LT Releon, HoyTOYK,
CKOpOCTh CBETa U METO/IbI €€
74 P . A oubmmoreka [{OK
HMeperH https://m.edsoo.ru/f32aab06
LIJT Releon, HOyTOYK,
75 Hucnepcus cBera oubmmorexa [JOK
https://m.edsoo.ru/lel6ccbe
LJI Releon, HOyTOYK,
76 WnTepdepenius ceeta 6ubamnorexa [JOK
https://m.edsoo.ru/5fc0c638
KorepeHTHbIE HCTOYHHUKH. Y CIIOBHS LJI Releon, HOyTOYK,
77 HaOIOCHUST MAKCUMYMOB U oubmmoreka [JOK
MHUHHUMYMOB https://m.edsoo.ru/c6416d48
LJI Releon, HOyTOYK,
78 Pemenwne 3amau oubmnoreka [HOK

https://m.edsoo.ru/3061de2b



https://m.edsoo.ru/3061de2b
https://m.edsoo.ru/c6416d48
https://m.edsoo.ru/5fc0c638
https://m.edsoo.ru/1e16cc6e
https://m.edsoo.ru/f32aab06
https://m.edsoo.ru/cd174a10
https://m.edsoo.ru/ecd480a2
https://m.edsoo.ru/5a868f09
https://m.edsoo.ru/bb53b1d5
https://m.edsoo.ru/60441359

LIJT Releon, HOyTOYK,

79 [Ipumenenue naTepdepeHIun 6ubanoreka [IOK
https://m.eds00.ru/668edbc8
LIJT Releon, HOYyTOYK,
80 Judpaxkius ceera 6ubnuoreka [JOK
https://m.edsoo.ru/12ed04b5
JubpakiuonHas pemérka. Y caoBue LUT Releon, noyr6yx,
81 HaOJIOZICHUS TJIABHBIX MAaKCUMYMOB bubmmorexa [IOK
A y https://m.eds00.ru/f998d964
LJI Releon, HOyTOYK,
82 Pemenue 3amaua ouonmoreka [JOK
https://m.edsoo.ru/d58c411a
Rel
[TonepeuHOCTh CBETOBBIX BOJIH. LUT Releon, Hoyr6yr,
83 [Nonspu3zamus ceera Oubmorexa LIOK
prsal https://m.edsoo.ru/e9890fe9
LIJT Releon, HOyTOYK,
84 Pemrenue 3amau oubmmotexa [JOK
https://m.edsoo.ru/c56¢8158
LT Releon, HoyTOYK,
85 CBeToBbI€ SIBJIICHUSI B IPUPOJIE 6ubmmnorexa [JOK
https://m.edsoo.ru/0b36363d
O0001IIeHIE U CHCTEMATH3AITUS LUT Releon, Hoyt6yx,
86 3HaHui mo Teme "OnTuka" Oubamorexa LIOK
https://m.edsoo.ru/8a14748b
KouTposnbsHast pabota o Teme LUT Releon, noyroyx,
87 «OMTTIKay oubmnoreka [IOK
https://m.edsoo.ru/82315dd4
38 I'paHnLIBI TPUMEHUMOCTH LT Releon, HoyTOYK,

KJIACCUYECKON MEXAHUKHU. 3aKOHBI

ouommoteka [JOK



https://m.edsoo.ru/82315dd4
https://m.edsoo.ru/8a14748b
https://m.edsoo.ru/0b36363d
https://m.edsoo.ru/c56c8158
https://m.edsoo.ru/e9890fe9
https://m.edsoo.ru/d58c411a
https://m.edsoo.ru/f998d964
https://m.edsoo.ru/12ed04b5
https://m.edsoo.ru/668edbc8

SJICKTPOANMHAMMWKHU U ITPUHIUIT
OTHOCUTCIBHOCTHU

https://m.edsoo.ru/c9bd77cb

[ToctynaTel cnenuaibHOM TEOPUH

LJT Releon, HOyTOYK,

89 OTHOCUTEJIbHOCTH Oubmorexa LIOK
https://m.edso0.1u/c56105¢cb
[IpocTpaHCcTBEHHO-BPEMEHHOM
unTepBai. [IpeobpazoBanus
LT Releon, HoyTOYK,
Jlopenua. YcnoBue npuuUHHOCTH.
20 OTHOCUTENBHOCTh Gubmorexa LIOK
https://m.edsoo.ru/d83742bb
OJIHOBPEMEHHOCTH. 3ameIJicHIe
BPEMEHH U COKPAILIEHUE ITTUHBI
Rel
DHeprusi ¥ UMITyJIbC LT Releon, moyrby,
o1 eJIATUBUCTCKON YaCTHUIIBI Gubmorexa LIOK
P . https://m.edsoo.ru/853a64fc
CBs13b Macchl € YHEPruen u LT Releon, HoyTOYK,
92 HMMITYJIbCOM PENATUBUCTCKOMN oubmmotexa [JOK
YaCTHUIbl. DHEPrUs MOKOs https://m.edsoo.ru/b6258ffa
LIJT Releon, HOyTOYK,
93 PaBHOBeCHOE TETIIOBOE U3ITyYEHUE oubmmotexa [JOK
https://m.edsoo.ru/f54035a5
LIJT Releon, HOYyTOYK,
94 3akoH cMmenieHus Buna oubmmoreka [{OK
https://m.edsoo.ru/1c5{f752
['unote3a M. [1nanka o kBaHTax. LIT Releon, royToyx,
95 DOTOHLI oubmmoreka [{OK
https://m.edsoo.ru/a5ffa218
LJI Releon, HOyTOYK,
96 DHeprus 1 UMIyJIbC POTOHA oubmmoreka [JOK

https://m.edsoo.ru/7fb307ec



https://m.edsoo.ru/7fb307ec
https://m.edsoo.ru/a5ffa218
https://m.edsoo.ru/1c5ff752
https://m.edsoo.ru/f54035a5
https://m.edsoo.ru/b6258ffa
https://m.edsoo.ru/853a64fc
https://m.edsoo.ru/d83742bb
https://m.edsoo.ru/c56f05cb
https://m.edsoo.ru/c9bd77cb

dorordpdext. OnbiTh A. T

LIJT Releon, HOyTOYK,

97 oubmmotexa [JOK
CroneroBa. 3akoHbl poTorddekra hitps://m.cdsoo.ru/8c68e5b9
VYpaBHeHne DUHIITEWHA 15 LIJT Releon, HoyTOYK,

98 dotoaddekra. "Kpacnas rpanuma" oubmmoteka [JOK
dororddekra https://m.edsoo.ru/01ef4556
Jasnenue cera. OnbitTe I1. H. LUT Releon, roytoyx,

99 Te6enena oubmmotexa [JOK

A https://m.eds00.ru/64b41966
LT Releon, HoyTOYK,
100 BonHoBbIE€ CBOWCTBA YACTHII oubmmoreka [{OK
https://m.edsoo.ru/f59cfcec
Bounsl ne bpoiins. /InuHa BOaHBI e LIJT Releon, HOYyTOYK,
101 Bpoiins u pazmepsr 061acTi 6ubmnorexa [JOK
JIOKAJIU3ALUH IBUKYIIENCS YaCTULIBI https://m.edsoo.ru/5df8bafl
LJT Releon, HOyTOYK,
102 KopmyckynsipHO-BOJIHOBOM Ayann3m 6ubnuoreka [JOK
https://m.edsoo.ru/8ccab62a
LJI Releon, HOyTOYK,
u(paxius AIEKTPOHOB Ha

103 f qu;anﬁax P 6u6motexa LOK

P https://m.edsoo.ru/30dbal8c
Cnenuduka n3mMepeHuit B LJI Releon, HOyTOYK,

104 Mukpomupe. COOTHOLIEHUS 6ubmuoreka [JOK

HeomnpeaenénHocrel [elizenbepra https://m.edsoo.ru/65783dec
LJT Releon, HOyTOYK,

105 Pemenwne rpaduueckux 3amau oubmorexa [JOK

https://m.edsoo.ru/e70195bd

106 Perrenue pacu€THbIX 3a1a4 LT Releon, Hoytoyxk,

oubmmorexa [{OK



https://m.edsoo.ru/e70195bd
https://m.edsoo.ru/65783dec
https://m.edsoo.ru/30dba18c
https://m.edsoo.ru/8ccab62a
https://m.edsoo.ru/5df8baf1
https://m.edsoo.ru/f59cfcec
https://m.edsoo.ru/64b4f966
https://m.edsoo.ru/01ef4556
https://m.edsoo.ru/8c68e5b9

https://m.edsoo.ru/ee9b3182

KonTponbhas paboTa no remam:

LJI Releon, HOyTOYK,

107 "OcnoBel CTO", "KopmyckysipHo- oubnuoteka [JOK
BOJIHOBOM JTyanu3m" https://m.edsoo.ru/c3de891a
OnBITHI 10 UCCIIEOBAHUIO CTPOEHUS LJI Releon, HOyTOYK,
108 atoma. [ImanerapHas Mojienb aToma oubnmuorexa [JOK
Pezepdopna https://m.edsoo.ru/312b750a
LJI Releon, HOyTOYK,
109 [Toctynatel bopa oubmoreka [JOK
https://m.edsoo.ru/404dfa%a
. LIJT Releon, HOyTOYK,
Buns! cnextpoB. Criekt OBHEH
o | aTZia . payp 6u6moTexa LOK
P HOpO https://m.edsoo.ru/cf74bl1a
CroHTaHHOE U BBIHYXKJICHHOE LUT Releon, Hoyr6yx,
111 AITVICHIE CBETA oubmmotexa [JOK
y https://m.edsoo.ru/f945d85¢
LT Releon, HoyTOYK,
112 Jlazep 6ubmmnorexa [JOK
https://m.edsoo.ru/2288a0c4
Hyxnonnas Mmoaens sapa
yv A AP LT Releon, HOyTOYK,
[eiizenOepra-MBanenko. 3apsa u
13 MacCOBO€ YMCIIO sAapa. M30Tomsl Oubamorexa LIOK
Apa. ’ https://m.edsoo.ru/34adaSde
PannoakTuBHOCTH
3aKOH paJIMOaKTUBHOTO pacrmaja.
CBoiicTBa HOHU3UPYIOILETO LJT Releon, HOyTOYK,
114 u3nyuyeHus. Bnusnue 6ubnuorexa [JOK

PaaOAKTUBHOCTHU Ha KUBBIC
opranusmsl. Jlosumerpus

https://m.edsoo.ru/aab98bef



https://m.edsoo.ru/aab98bef
https://m.edsoo.ru/34ada5de
https://m.edsoo.ru/2288a0c4
https://m.edsoo.ru/f945d85c
https://m.edsoo.ru/cf74b11a
https://m.edsoo.ru/404dfa9a
https://m.edsoo.ru/312b750a
https://m.edsoo.ru/c3de891a
https://m.edsoo.ru/ee9b3182

DHeprus CBS3U HyKJIOHOB B S/pE.
Anepubie cuibl. Jlepext macchl
sapa. SlnepHsie peakuuu. SnepHeie

LJT Releon, HOyTOYK,

115 peaktopsl. [Ipobaemsr oubnmoteka [{OK
YIOPABISAEMOr0 TEPMOSIAEPHOTO https://m.edsoo.ru/ff1758d0
CHHTE3a. DKOJIOTUYECKNE aCIIEKThI
Pa3BUTHSA SAEPHON SHEPTETUKHU
MeTobl perucTpaluu u
HCCIIE0BAHUS DJIEMEHTAPHBIX
yactull. DyHaamMeHTaIbHbIe LJT Releon, HOyTOYK,
116 B3aUMOJIeUCTBUS. bapuoHbl, ME30HBI oubnmoteka [{OK
u jgentoHsl. [IpeacraBnenue o https://m.edsoo.ru/lac08as5hb
CrangaptHoit Mmoaenu. KBapk-
[JIFOOHHASI MOJIENb aIPOHOB
®usuka 3a npeaenamu CTaHIapTHON
. R LIJT Releon, HOyTOYK,
Mozend. TéMHas Matepus U TEMHas
17 sHeprus. EquHcTBO huzndeckoit Oubmmorexa [IOK
Pt B4 https://m.edsoo.ru/c026fd37
KapTHUHBI MUpPA
JI Releon, HOYTOYK,
OTansl pa3BUTHS ACTPOHOMHUH. 1 Yoy
18 3Ha4YeHHE ACTPOHOMHUH Oubmorexa LIOK
P https://m.edsoo.ru/ad73e145
[TpyMeHUMOCTH 3aKOHOB (PU3UKU ISt
LT Releon, HoyTOYK,
00BsCHEHUS PUPOJIbI KOCMUYECKHIX
119 065exToB. MeTomkL oubmmoteka [JOK
’ g . https://m.edsoo.ru/39¢44028
ACTPOHOMHUYECKUX UCCIIEIOBAHUM
CoBpeMeHHBIE ONITHYECKUE LJI Releon, HOyTOYK,
120 TEJIECKOIbI, paINOTEIECKOTIIBI, oubmnoreka [IOK
BHeaTMoc(epHast aCTpOHOMHMS https://m.edsoo.ru/4877aale
121 Bun 38é31H0T0 HeOa. Co3Be3nus, LIJT Releon, HOyTOYK,



https://m.edsoo.ru/4877aa1e
https://m.edsoo.ru/39c44028
https://m.edsoo.ru/ad73e145
https://m.edsoo.ru/c026fd37
https://m.edsoo.ru/1ac08a5b
https://m.edsoo.ru/ff1758d0

SIpKHE 3BE3/1bI, TUTAHETHI, UX BUANMOE
JIBIKEHHUE

ouommoreka [{OK
https://m.edsoo.ru/aac588eb

Comnreunas cucrema. CosHIle.

LJT Releon, HOyTOYK,

122 ConHeyHast akTUBHOCTh. MIcTOUHHK ouommorexa [JOK
sHeprun CoJHIa U 3BE3] https://m.edsoo.ru/22748eb4
3BE3/1bI, UX OCHOBHBIC
Xa ache UCTUKH. J[narpamma LUT Releon, Hoyt6yx,

123 | p p o P oubnmorexa [JOK

CHeKTpaHH'I'HH ftace https://m.edsoo.ru/42169944
CBETUMOCTh
. LT Releon, HOyTOYK,
3Be3 aBHO

124 BESABT TIABHOH ouonmuorexa [JOK
HOCTIEAOBATEILHOCTH https://m.edsoo.ru/b3cb766¢
BuyTpennee ctpoenue 3BE31.

CoBpeMeHHbIE NPEACTABICHUS O LJI Releon, HOyTOYK,

125 IIPOUCXOXKIEHNUHU U 3BOITIOLUU 6ubmuorexa [JOK
Conaia u 3B€3/1. DTarnbl KU3HUA https://m.edsoo.ru/d09da494
3BE3]

Mueunsrii [TyTe — nHama ["anakTuka. LJI Releon, HOyTOYK,

126 Tunel ranaktuk. YEpHbie ABIPHI B oubmmorexa [JOK
siApax TAIaKTHK https://m.edsoo.ru/7cd10a0a
Bcenennas. Paciuupenue

. P LT Releon, HOyTOYK,
Bcenennoii. 3akon Xa606ma. Teopus
127 5 p o6ubmnoreka [JOK
OJIBIIIOTO B3PhIBA. TEMHKTOBOC https://m.edsoo.ru/3dbdf0d2
U3ITyYeHUE
. LIJT Releon, HOyTOYK,
MacmrabHasi cTpykTypa BeeneHHoid.

128 M HITAbHAT CTPYRIYP 6ubnuoreka [JOK

craraiaKtiKa https://m.edsoo.ru/ce234633

129 Hepeménnsie mpobieMbl LJI Releon, HOyTOYK,



https://m.edsoo.ru/ce234633
https://m.edsoo.ru/3dbdf0d2
https://m.edsoo.ru/7cd10a0a
https://m.edsoo.ru/d09da494
https://m.edsoo.ru/b3cb766c
https://m.edsoo.ru/42169944
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https://m.edsoo.ru/aac588eb

ACTPOHOMHH

ouommoreka [IOK
https://m.edsoo.ru/d37d9ffe

DU3NYECKHUI TPAKTUKYM T10 TEME
"UccneqoBanre MAarHUTHOT'O MOJIS
IMOCTOSTHHBIX MarHUTOB'" WMJIM
"UccnenqoBaHue CBOWCTB

LJT Releon, HOyTOYK,

130 beppomMaruHeTUKoB" UIU Oubmmorexa [IOK

; . https://m.edsoo.ru/67361aef
UccnenoBanue nectBust

MOCTOSIHHOTO MarHuTa Ha paMKy ¢

TOKOM"

Ou3nUeCcKHil MPaKTUKyM IO TEME

"U3mepenue cuibl Amiiepa" uinu

"N3yueHne 3aBUCHUMOCTH CUJIbI LIJT Releon, HOyTOYK,

131 AmMriepa OT cuiIbl TOKa" WM 6ubnumoreka [JOK
"Onpenenenrie MarHUTHOM https://m.edsoo.ru/fcae91e9
MHIYKIMW HA OCHOBE U3MEPEHUS
cuibl Amnepa"

Ou3nUeCcKHil MPaKTUKYyM IO TEME
"UccaenoBaHue ABJICHUS

132 ANEKTPOMATHUTHON MHAYKIUU'" WK https://m.edsoo.ru/c36658da
"Onpenenenre MHAYKIIMA BUXPEBOTO
MarHuTHOTro noJs"

OU3NYECKHUI TPAKTUKYM I10 TEME
"UccnenoBanue sBIEHUA LT Releon, HoyTOYK,

133 camouHaykiuu'" wim "COopka oubmmoteka [{OK
MOJEJU JJIEKTPOMArHUTHOTO https://m.edsoo.ru/b8fb6391
reHeparopa"

134 OuU3NYECKHUI MPAKTUKYM TI0 TEME LIJT Releon, HOyTOYK,

"U3mepenune neproaa cBOOOTHBIX

onommoreka [JOK



https://m.edsoo.ru/b8fb6391
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KOJIeOaHWIl HUTSHOTO ¥ TIPYKUHHOTO
MAasITHUKOB"

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

@U3NYECKH MPAKTUKYM I10 TEME

LJT Releon, HOyTOYK,

135 "[IpeoOpazoBaHme SHEPTUU B oubmoreka [[OK
npy>KHHHOM MasiTHUKE" https://m.edsoo.ru/a28026bd
PU3NYECKU PAKTUKYM I10 TEME
"UccnenoBanue nepeMeHHOT0 TOKa
yepes MOCIeI0BaTENbHO LIJT Releon, HOyTOYK,

136 COeTMHEHHBIE KOHJIEHCATOD, oubmmorexa [JOK
KaTYIIKy ¥ pe3UCTOp" WiIH https://m.edsoo.ru/89dc2d90
"UccnenoBanue paboThl HCTOUHUKOB
CBETa B 1IENH IEPEMEHHOI0 TOKa"

@U3NYECKU PAKTUKYM 110 TEME LJI Releon, HOyTOYK,

137 "N3y4yeHue napameTpoB 3ByKOBOM 6ubnuoreka [JOK
BOJIHBI" https://m.edsoo.ru/b100661a
PuU3NYECKU PAKTUKYM I10 TEME
"N3mepenue nokasarens
HPETOMIICHHUS CTeKIa" Win LUT Releon, noyr6yx,

138 " o 1306 DasKE 6ubnuoreka [JOK

OJIyYEHUE U HUS B
Y p https://m.edsoo.ru/42569eal
CUCTEME U3 IJIOCKOTO 3epKajla U
JUH3BI"
Pu3nyecKuil MPaKTUKYM 110 TEME
"HccnenoBanue 3aBUCUMOCTH
(OKYCHOTO PacCTOSHHS OT BEIECTBA LUT Releon, noyr6yx,

139 " oubmmnorexa LIOK
(Ha IPMMEPE AKUKHX JHMH3)" Wil https://m.edsoo.ru/b879fb3f
"N3mepenne pOKyCHOTO pacCTOSHHS
paccenBaronINX JUH3"

140 Pu3nyeCKuil MPAKTUKYM 110 TEME LJI Releon, HOyTOYK,

"Habmonenue audpakuuu,

oubnmmorexa [JOK



https://m.edsoo.ru/b879fb3f
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uHTEephEpPEHITNU U TIOJIAPU3AIIT
ceera"

https://m.edsoo.ru/8b7ac737

@U3NYECKH MPAKTUKYM I10 TEME
"OnpeneneHre UMITyJIbCa U SHEPTUU

LJI Releon, HOyTOYK,

141 PENATUBUCTCKUX YacTull (110 6ubmmorteka [JOK
dboTorpadusM TPEKOB 3apSHKEHHBIX https://m.edsoo.ru/63756¢47
YACTHUI[ B MArHUTHOM T110J1€)"

@U3NYECKUI PAKTUKYM I10 TEME

"N3mepenue noctosHHoi [lnanka Ha

OCHOBE HCCJIEI0BAHUS LUI Releon, noyrbyr,
142 dororddexra" unu "Uccnenoanue bubmiorexa LIOK

https://m.edsoo.ru/eb916182

3aBHCHMOCTH CHUJIbI TOKA Uepe3

CBETOMO]T OT HAMPSDKEHUS "

@U3NYECKUI PAKTUKYM I10 TEME

"UccnenoBanue cekTpa LIJT Releon, HOyTOYK,

143 pa3peKeHHOr0 aTOMapHOT0 6ubnuoreka [JOK
BOJIOPO/Ia U U3MEPEHHUE TOCTOSTHHOM https://m.edsoo.ru/ec651eb8
PunGepra"

DU3NYECKUI IPAKTUKYM I10 TEME
"UccnenoBanue paiiOakKTUBHOTO LIJT Releon, HOyTOYK,

144 ¢doHa ¢ ucnoap30BaHNEM J103UMeETpa” 6ubnuoreka [JOK
i "U3ydenue noriomnieHus 6era- https://m.edsoo.ru/c3dabe6e
YacTHI] ATFOMUHUEM"

@u3NYECKUl PAKTUKYM 110 TEME
"Habmronenus 3BE31HOT0 HEOA
. LIJT Releon, HOyTOYK,
145 HEBOOPY’KEHHBIM IJ1a30M C GuGmoTexa LIOK

UCII0JIb30BAHUEM KOMIBIOTEPHBIX
MIPWIOKEHUH I OIIPENEIICHUS
ITOJIOKCHHUS HEOSCHBIX 00BEKTOB Ha

https://m.edsoo.ru/1072021e



https://m.edsoo.ru/1072021e
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KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3ausi CeBEpHOTO MOMyIapus 1
spkue 38E€3b1" win "HabmroaeHus B
teneckorn JIyHbI, TUIaHeT,
TYMaHHOCTEH ¥ 3BE3THBIX
CKOIUIeHHI"

O0001IeHne U CUCTEMAaTU3AIIIS
3HaHuil. Ponb Gu3uku u actpoHOMUM
B DKOHOMHYECKOM,

LIJT Releon, HoyTOYK,

146 TEXHOJIOTHYECKOM, COIUATBHON U Oubmmorexa OK
. » cont https://m.edsoo.ru/ad6ddeed
ATUYECKOH cdepax NesTeTbHOCTH
YyesoBeKa
O0001eHne U CUCTEMAaTU3ALIIS
. LIJT Releon, HOyTOYK,
3HaHui. Ponb 1 MecTo Gpu3nuku u
147 aCTPOHOMHH B COBPEMEHHOM Oubmmorexa OK
p . p https://m.edsoo.ru/18f19f7¢
HAay4YHOU KapTUHE MHUpa
O0o001mIeHre U CHCTEMAaTH3aIIHs
3HaHui. Ponb ¢puznueckoil Teopuu B
(hopMHUPOBAHHUH MTPECTABICHUHN O LJT Releon, HOYTOYK,
148 bu3nyecKoil KapTuHE MHpa, MECTO 6ubmmoteka [JOK
¢bu3nyecKoil KapTUHBI MUpa B 0011IeM https://m.edsoo.ru/e7d400f4
PSLy COBPEMEHHBIX €CTECTBEHHO-
HAyYHBIX TPEJICTABICHUN O TIPUPOJIC
JI Releon, HOYTOYK,
O0001IeH1Ee U CUCTEMATH3 AL 1 yroy
149 3HaHu# 1o Teme "Kunematnka" Oubmmorexa OK
https://m.edsoo.ru/b032fc4b
JI Releon, HOyTOYK
O000111eHrE U CUCTEMAaTU3ALIIS 1 » HOYTOYI,
150 oubmmotexa [JOK

3gaguii o teme "Kunematuka"

https://m.edsoo.ru/4e31b507
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O000111eHNE U CUCTEMAaTU3ALIIS

LIJT Releon, HOyTOYK,

151 3HaHu# 1o Teme " JluHamuka" Gubmorexa [OK
https://m.edsoo.ru/2dfbafc5
O06o0011eHre u cucTeMaTu3aus LIJT Releon, HoyTOYK,

152 3HaHuil o TeMe "CraTuka TBEpI0ro oubmmoteka [JOK
Tena" https://m.edsoo.ru/3ccad82¢
O060011eHre u cucTeMaTu3anus LJI Releon, HOyTOYK,

153 3HAHWUM 110 TeMe ""3aKOHBI oubmnoreka [IOK
COXpaHEHHUs B MEXaHUKe" https://m.edsoo.ru/32a4d1a0
O0001eHne 1 CUCTEMAaTU3 AL

. " LJT Releon, HOyTOYK,
3HaHui Mo TeMe "OCHOBBI

154 MOJIEKYJIIPHO-KMHETUYECKOMN Oubmmorexa OK

y" P https://m.edsoo.ru/ed440ca8
TEeopuun
O0600611eHre U cucTeMaTu3anus LJI Releon, HOyTOYK,

155 3HaHM Mo TeMe ""TepMoauHaMuKa. oubmmorexa [JOK
TermoBpie MaHBT" https://m.edsoo.ru/c63f7c10
O06o001IeHre U cHCTeMaTU3alus

o " LIJT Releon, HOyTOYK,
3HaHUU 10 TeMe "ArperaTHbie

156 COCTOsIHUS BelecTBa. Pa3oBbIe Gubmuotexa [IOK

| - ' https://m.edsoo.ru/1d36b5b1
TIEPEXO0JIbI
O06o0011eHre U cuCcTeMaTU3alus LT Releon, HOYTOYK,

157 3HaHUI MO TeMe "DIeKTpuIecKoe 6ubmnorexa [JOK
nose" https://m.edsoo.ru/3bf0def9
O06o0011eHre U cucTeMaTu3anus LIJT Releon, HOyTOYK,

158 3HaHui 1Mo TeMe "[locTosHHBIN oubmmotexa [JOK
ANIEKTpUYECKUH TOK" https://m.edsoo.ru/71453ee6

159 O06o01eHre U cucTeMaTU3aIus LIJT Releon, HOyTOYK,

3HaHUM 1o TeMe "TOKM B pa3IuyHbIX

ouommoreka [JOK



https://m.edsoo.ru/71453ee6
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cpenax"

https://m.edsoo.ru/3d40077a

O0001IeHne U CUCTEMAaTU3AIIIS

LJI Releon, HOyTOYK,

160 A 10 Tene "Ma oe more" oubnuoteka [{OK
FAHHI O TeM THITHOC T https://m.edsoo.ru/3b4c06ae
PesepBHblit ypok. O600611eHE U LJI Releon, HOyTOYK,

161 cHCTeMaTH3alusl 3HaHUH 10 TeMe ouommoreka [{OK
"DnekTpoMarHuTHasi MHAYKIuUs" https://m.edsoo.ru/053e2248
Pezepsusrii ypok. O600mmenue u LJI Releon, HOyTOYK,

162 CHCTEeMaTH3aIlns 3HaHUH 110 TeMe oubmmorexa [{OK
"Mexanudeckue kojaeoanus" https://m.edsoo.ru/d6310bfd
Pezepsuslii ypok. O6001menue u LJI Releon, HOyTOYK,

163 CHUCTeMaTH3aIlvs 3HaHUH 110 TeMe oubmmorexa [{OK
"DNeKTpOMarHUTHBIE KoJieOanus " https://m.edsoo.ru/5e2bb83d
PesepBHbIit ypok. O6001IeHNE U

P P 111 LT Releon, HOyTOYK,
CHUCTeMaTH3aIHsI 3HAHH 110 TeMe
164 "Mexa . oubmmnorexa LIOK
eXaHITeckie " https://m.edsoo.ru/96a7a2dd
AIIEKTPOMATHUTHBIC BOJIHBI
PesepBHbIit ypok. O6001IeHNE U LIJT Releon, HOyTOYK,

165 CHCTEMAaTH3alUs 3HAHUH 110 TEME oubmmotexa [JOK
"Onruka" https://m.edsoo.ru/52ad1603
PesepBHbIil ypok. O6001ICHNE T LIJT Releon, HOyTOYK,

166 CcHCTEeMaTH3alMsl 3HaHUH 110 TeMe ouommoteka [IOK
"OcnHoBbsl CTO" https://m.edsoo.ru/5beclc65
PesepBHblii ypok. O60011eHE U

P P \I,H LIJT Releon, HOyTOYK,
CcHUCTEeMaTH3aIus 3HAHUH 110 TeEME
167 "Kopmve 0-BOJHOBO ouommoreka [{OK
Py 'Ifynﬂp i https://m.edsoo0.ru/f7¢59d38
JyaJTi3M
168 Pezepsuslii ypok. O6001menue u LJI Releon, HOyTOYK,



https://m.edsoo.ru/f7c59d38
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https://m.edsoo.ru/52ad1603
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CUCTEMATHU3AIN 3HAHUH 110 TEME
"®usuka aroma"

ouommoreka [{OK
https://m.edsoo.ru/1f511654

PesepBHEIit ypok. O600IICHNE U
cucreMatTusanuda 3HAHUH 110 TEME

LJI Releon, HOyTOYK,

169 "®du3nKa aTOMHOTO SApa 1 ! Gubmnorexa HOK
HI,)' https://m.edso00.ru/905¢c5ce0
9JIEMEHTAPHBIX YaCTHII
PezepsHslii ypok. O600menue u LJI Releon, HOyTOYK,
170 CHCTEeMaTH3aIlMs 3HaHUH 110 TeMe 1 ouobmmorexa [{OK
"OnemeHTsl acTpOPU3UKH" https://m.edsoo.ru/2bffb94c
OBIIEE KOJIMYECTBO YACOB I10 170 16

I[TPOTPAMME
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IMPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OFPA30BATEJILHOM ITPOT'PAMMBI10 KJIACC

Kon
npoBepsieMor
0 pe3yJbTaTa

10.1

IIpoBepsiemble peAMeTHbIE Pe3yJIbTAThI 0CBOCHHUSI OCHOBHOM
00pa3oBaTeILHOI MPOrpaMMbl CpelHero 001ero 00pazoBaHus

JleMoHCTpHpOBaTh HAa IpUMEpax poJib U MecTO GU3UKH B (HOPMHUPOBAHUH
COBPEMEHHOUN HayYHOUH KapTUHBI MUPA, B Pa3BUTHH COBPEMEHHON TEXHUKHU
Y TEXHOJIOTHUM, B TPAKTHUYECKON AEATEIbHOCTH JIFOJEH

10.2

Y4uThIBaTh TPaHULBl MPUMEHEHUS W3YYEHHBIX (PU3NYECKUX MOJEIIEH:
MarepuajbHasi TOuYKa, WHEpUUAIbHAsg CHCTEMa OTCYETa, aOCOFOTHO
TBEPIIOE TEJIO, UACAIBHBIA Ta3; MOJIEIU CTPOCHUS Ta30B, KHAKOCTEH M
TBEPABIX TEJN, TOYEUYHBIM DSIEKTPUYECKHM 3apsi — MpPH PEIICHUH
bu3uYecKuX 3a1a4

10.3

PacniozHaBath (usnyeckue sBieHUS (TPOLECCH) W OOBACHATH MX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJIEKYJISIPHO-KUHETUUECKONH Teopuu
CTPOEHMSI ~ BEIeCTBA W  DJIEKTPOJMHAMHUKU:  PaBHOMEpPHOE U
PaBHOYCKOPEHHOE NPSIMOJIMHENHOE ABMKEHHE, CBOOOIHOE MaJeHUE Tell,
JBUKEHHE IO OKPYKHOCTH, MHEPLHUS, B3auMojaeucTBue Tei; nuddysus,
OpOYHOBCKOE JABM)KEHUE, CTPOEHHE )KUJIKOCTEH 1 TBEPIBIX TE, U3MEHEHHE
o0bEMa TeJl MpH HarpeBaHUM (OXJIAXKAECHUH), TEIUIOBOE DPABHOBECHE,
UCTApeHHe, KOHJCHcalus, IUIaBJIEHUE, KPUCTALUIU3alMs, KHUIICHHE,
BJIQKHOCTh BO3/lyXa, MOBBIIICHUE JABJICHUs raza IPU €ro HarpeBaHuu B
3aKpBITOM COCYyJZle, CBA3b MEXJy IapaMeTpaMH COCTOSIHHMS Ta3za B
U30IpoLeccax; IEKTPU3aLus Tejl, B3aUMOJIEHCTBUE 3apsi/IOB

10.4

OmnuchiBaTh  MEXaHMYECKOE  JIBUKCHHE, HUCIONB3ysS  (pusnyeckue
BEJIMYMHBI: KOOPAMHATA, MYyTh, MEPEMEIICHHE, CKOPOCTh, YCKOPEHHE,
Macca Teja, CHiia, UMITYJIbC TeJla, KHHeTUYECKasi SHEPT s, TOTCHIIMAIbHAS
SHEPTHUs, MEXaHHUeCcKas paboTa, MEXaHUYECKasi MOIIHOCTD; TIPU ONTUCAHUH
MPaBUIILHO TPAKTOBATh (PU3UUYECKHUN CMBICT MCIOIB3YEMbIX BEJIMUWH, X
0003HAUCHUS W €IUHUIIBI, HAXOAUTh (OPMYJIbI, CBSI3BIBAIOIINE JTAHHYIO
(PUBUYECKYIO BETUYMHY C IPYTUMHU BeTMIYMHAMU

10.5

OnuceIBaTh HN3YUYCHHBIC TCIIJIOBLIC CBOMCTBA TEJI U TEILIOBLIC SIBJICHUA,
HCIIOJIB3YyA (1)I/I3I/I"IeCKI/Ie BCJIMYMHBI: JAaBJICHUEC I'a3a, TCMII€paTrypa, CpCaHad
KHHETUYCCKaA OHEPTHUid XA0THUYECCKOI'0 AIBHUXKCHUS MOJICKYII,
CpeIHEKBAJpaTU4HAs CKOPOCTh  MOJICKYJ, KOJMYECTBO  TEIUIOTHI,
BHYTPEHHSISI dHEpTHsi, paboTa raza, K0d(QQGUIHUEHT IMOJE3HOTO ICHCTBUSA
TETUTOBOTO IBUTATEIIST; P OMTUCAHUY MTPABUIIBHO TPAKTOBATh PU3UUECKUI
CMBICJI HICTIOJIb3YEMBIX BEJIMYHMH, HX 0003HAYCHUS U CIUHUIIBI, HAXOJUTh
(bopMyJIbI, CBS3BIBAIONIME JaHHYIO (U3NYECKYIO BEIMYHUHY C JIPYTHMHU
BEIIMYMHAM

10.6

OnuceiBaTh M3yYEHHBIE DJJIEKTPUUYECKHE CBOMCTBA  BELIECTBA U




ANEKTPUIECKUE SABJICHUS (TIPOIIECCHI), HCTIONB3YS (PU3HUECKUE BETUINHBI:
QIIEKTPUUYECKUIA 3apsf, DJIEKTPUYECKOe TOoJe, HANpPSHKEHHOCTh TIOJIS,
MOTEHIMAJ, pa3HOCTh TOTEHIIMAJOB;, TMPH OMNHCAHWUU TPABUIBHO
TPAaKTOBaTh  (PM3MYECKUH  CMBICI  HCIOJB3YyEMBbIX  BEJIWYHMH, UX
0003HAYCHHUS U €IUHUIIBI; YKa3bIBaTh (POPMYIIBI, CBSI3BIBAIONINE JAHHYIO
(U3NYECKYIO BEIMYMHY C IPYTHMHU BEIIMIHHAMU

10.7

aHAMM3UPOBaTh  (PU3MUYECKHE TPOIECChI W  SIBJICHUS, HCIOIB3YS
(dbu3HYecKue 3aKOHBI ¥ IPUHITUIIBL: 3aKOH BceMUpHOTO Tsirotenus, 1, 11 u 111
3akoHbl HpIOTOHA, 3aKOH COXPAaHEHHS MEXaHUYECKOW SHEpruu, 3aKOH
COXPAaHEHHUs HMITyJIbCa, NPHUHLHUI CYNEpPHO3UIUN CHJI, MPUHIHUII
paBHOMpaBUs  HMHEPUHUAIBHBIX  CHCTEM  OTCU€Ta;  MOJIEKYJISIPHO-
KMHETUYECKYI0 TEOpPUI0 CTPOEHHUS BEIIEeCTBA, Ta30BbIe 3aKOHBI, CBSI3b
CpenHell KHHETUYECKOW OHHEpPruH TEIUIOBOTO JBUKEHHS MOJIEKYI C
abCOMIOTHON TeMmepaTypoil, MEpBbIA 3aKOH TEPMOJUHAMHKH; 3aKOH
COXPaHEHHs AIIEKTPUIECKOT0 3apsia, 3akoH KynoHa; mpu 3TOM pa3nuyarh
CIIOBECHYIO (DOpPMYJIMPOBKY 3aKOHA, €T0 MaTeMAaTUYECKOE BBIpAXKEHHE U
yCIOBUS (TPaHULIBI, 00JIACTH) IPUMEHUMOCTH

10.8

OOBACHITE OCHOBHBIE MIPUHIUIIBI ﬂeﬁCTBHH MallluH, HpI/I60p0B u
TCXHUYCCKHUX YCTpOﬁCTB; pasjimiyatb  yCJIOBHUA  UX 0e301macHoro
HUCIIOJBb30BAaHHUA B HOBCG,Z[HCBHOI‘/‘I KHU3HHU

10.9

BrimmonuaTe OKCIICPUMCHTBI 11O HCCJIICIOBAHUIO q)HSI/I‘-IeCKI/IX SIBJICHUUA U
MPOIIECCOB C HCIOJIB30BAHUEM NPSMBIX M KOCBEHHBIX H3MEPEHHIA; MPH
3ToM GopMyIupoBaTh NpobieMy (3amady) W THIOTE3Y Y4YeOHOro
IKCIIEPUMEHTa, COOUPATh YCTAaHOBKY M3 MPEIJIOKESHHOTO 000y IOBaHHUS,
MPOBOJIUTH OTBIT U (POPMYITHUPOBATH BHIBOIBI

10.10

OcCy1IecTBIATh MpsiIMble U KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEIUUNH;
IIPU 3TOM BBIOMPATh ONTHUMAJIbHBIN CIIOCOO M3MEPEHMsI U HCIOJIb30BaTh
M3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHNUN

10.11

HccnemoBaTh 3aBUCUMOCTH  MEXKAY (DHU3MYECKMMH BEIUYMHAMH C
WCIIOJIb30BAHUEM TMPSMBIX HM3MEPEHUH; TpPU 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (HUKCUPOBATh pE3yJIbTAThl TOJYYEHHOW 3aBHCHUMOCTH
(U3UYECKUX BEIMYMH B BUAC TaOMUIl U TpaduKOB, AENIaTh BBIBOJBI 1O
pe3yibTaTaM UCCIIEI0BAHUS

10.12

CobmonaTh mpaBuia 0€30MacHOTO TPyAa MPH MPOBEACHUN UCCIICIOBAHMIA
B paMKax Yy4ueOHOTO JSKCIEpPUMEHTa, Y4eOHO-HUCCIEAOBATEIIbCKON U
HpOCKTHOﬁ ACATCIIBHOCTH C UCITOJIB30BAHUCM U3MCPUTCIIbHBIX yCTpOfICTB
1 JIaOOpaTOPHOTO 00OPYIOBAHHUS

10.13

Pemate pacu€rHble 3a7auM C SIBHO 3aJaHHOM (DU3MYECKOH MOJIEINbIO,
UCTIONB3YS (PU3UUeCcKre 3aKOHBI M TPUHIIUITEI; HA OCHOBE aHAIN3a YCIOBHS
3aJ1a4uu BEIOUPATh (PU3UUECKYIO MOJCIb, BRIACISATH PU3NICCKIE BETHUNHBI
u opmynbl, HeoOXomuMBIC s €€ peIIeHUs, MPOBOAWTH PaCUYETHl U
OILICHUBATh PEATLHOCTD MOJyYCHHOTO 3HAYCHUS (PU3HMUECKON BEIIMINHBI




10.14

Pemats KauyeCTBEHHbBIE 3aJjaui: BBICTpauBaTh JIOTUYECKH
HENPOTUBOPEUYHMBYIO IEMOYKY PACCYKIACHHH C OMOpPOH HAa HM3yUEHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NUECKUE SIBIICHUS

10.15

Hcnonp3oBaTh mpu  pemieHMH  y4yeOHBIX  3aJad  COBPEMEHHBIE
MH(GOPMALlMOHHbIE TEXHOJOTUM JJIsi  TIOUCKA, CTPYKTypUPOBAHUS,
UHTEpPIIpeTallud W MpeACTaBiIeHHs] Y4eOHON U Hay4YHO-TOIYJIAPHOU
nHbOpMallMK, MOJYYEHHON W3 pPA3IUYHBIX HCTOYHUKOB; KPUTHUYECKU
aHAJIM3UPOBATh MOJIyYaeMyto HH(pOpMaLUio

10.16

[IpuBoauTh mpHMepbl BKJIaJa POCCUMCKUX U 3apyOexHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, OOBSICHEHHE IMPOLIECCOB OKPYIKAIOIIETO MUPA,
B Pa3BUTHE TEXHUKHU U TEXHOJIOTUI

10.17

Hcnonp3oBaTh TCOPCTUICCKUEC 3HAHUA 10 (1)I/I3I/IKC B HOBCCIIHCBHOI;'I KHU3HHU
s obecnieueHust 0e30MacHOCTH MpHU oOpameHHuH ¢ npudopamMu H
TEXHUYECKUMHU yCTPOHUCTBAMH, IJISi COXPAHEHHS 30POBBS U COOIOICHHS
HOPM 3KOJIOTHYECKOTO TIOBEICHUS B OKPY>KaloIlel cpefe

10.18

PaGotaTe B rpyIe ¢ BBIOJHEHHUEM PA3IWYHBIX COLHUATBHBIX POJICH,
IUIAHUPOBaTh PadOTy IPYIIIbI, PAMOHAIBHO PacIpeleNiaTh 00s3aHHOCTH
" TUIaHHUPOBATH ACATCIBHOCTb B HCCTAHAAPTHBIX CUTyalUAX, aJICKBATHO
OLCHMUBAThL BKJIAA KaXJ0ro M3 YYaCTHUKOB TpyHIlibl B PCUHICHUC
paccMaTpuBaeMoi mpooIeMbl

11 KVIACC

Kon
NpoBepsieMor
0 pe3yJbTaTa

11.1

IIpoBepsiemble nMpeIMeTHbIE Pe3yJILTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeIbLHOI MPOrpaMMbl CpeIHero 001ero 00pazoBaHus

JleMOHCTpHpOBaTh HAa IPUMEPAX POJIb U MECTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW Hay4yHOW KapTHHBI MUPA, B PA3BUTUU COBPEMEHHOM TEXHUKH
U TEXHOJOTMM, B IMPAKTUYECKON NEATEIBHOCTH JIIOJEH, LENOCTHOCTh U
€IMHCTBO (PU3NUECKOI KapTHUHBI MUpa

11.2

VYuTeIBaThH rpaHulbl IIPUMCHCHHUA H3YYCHHBIX (1)I/I3I/ILIGCKI/IX MOI[CJ'ICIZ:
TOYCYHBIN 3JICKTpH‘ICCKHﬁ 3apsaa, sgAacpHad MOICIIb aTOMa, HYKIIOHHAsA
MOJCJIb aTOMHOI'O dJipa IIpUu pCIICHUHA (bI/ISI/I‘{eCKI/IX 3aJa4

11.3

Pacnio3naBate (Qusnueckue siBIeHUS (IpoLecchl) U OOBSACHATH HUX Ha
OCHOBE 3aKOHOB 3JIEKTPOJMHAMUKH U KBAHTOBOM (PU3MKH: 3I€KTpUUECKas
IPOBOJUMOCTb, TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MArHUTHOE JI€HCTBUS
TOKa, B3aUMOJIEMCTBUE MAarHUTOB, JJEKTPOMAarHUTHAas HWHAYKIUS,
JieficTBHE MAarHUTHOT'O T10JIs1 HAa IPOBOHUK C TOKOM U JIBYDKYILUICS 3apsiz,
3JIEKTPOMAarHUTHbIE KOJIeOaHus u BOJIHBI, IpSAMOJIMHEHHOe
pacrpocTpaHEeHUE CBeTa, OTpa)KCHHE, MpeloMIIeHHe, HHTep(hepeHIus,
JQpakLus ¥ NOJIsIpU3alUs CBETa, JUCIIEPCUs CBETa, POTOINEKTPHUUECKUI




ahdext (hoTodrddekT), CBETOBOE TaBICHNE, BOSBHUKHOBEHUE TUHEHIATOTO
CIIeKTpa  aToMa  BOJOPOAA, €CTECTBEHHass W  HCKYCCTBEHHas
palMoaKTUBHOCTh

11.4

OnuceiBaTh U3y4YEHHBIE CBOICTBA BELIECTBA (JIEKTPUUECKHE, MATHUTHBIE,
ONTUYECKHUE, JJIEKTPUUYECKYI0 IPOBOJUMOCTb pa3IM4YHBIX Cpel) U
AIIEKTPOMAarHUTHBIE SIBI€HUS (TPOLIECCHI), MCMONb3Yys (u3HuecKue
BEJIMYMHBI: DJEKTPUUECKUHA  3apsl, cujJa TOKa, JIIEKTPUUYECKOe
HalpsDKEHUe, 2JEKTPUYECKOe CONPOTHUBICHHME, PAa3HOCTh IOTEHIUAJIOB,
D/IC, paborta TOka, MHAYKIMS MarHUTHOTO TIOJISA, CHiia AMIiepa, cuia
JlopeHna, MHIYKTMBHOCTb KATyIIKH, OHEPIUs 3JIEKTPUUYECKOro H
MarHuTHOTO MOJEH, Mepuoa M yacToTa KojeOaHMi B KoJeOaTeJbHOM
KOHType, 3apsi MW CWla TOKa B IIpolecce TapMOHMYECKUX
9JIEKTPOMArHUTHBIX KoJeOaHUH, (OKyCHOE pacCTOSHUE U ONTHYECKas
CHUJIa JIMH3bL; IPU ONMCAHUU NPABUIBHO TPAKTOBATh (PU3MUECKUI CMBICIT
UCTOJb3YEMbIX BEJIWYMH, HMX OOO3HAYCHMsS M €IUHUIIbI; YKa3blBaTh
(dopMyIIbl, CBA3BIBAIOIIME JAaHHYIO (U3NYECKYIO0 BEIMYMHY C JPYTMMHU
BEJIMYMHAMU

11.5

OnuceiBaTh HM3y4YEHHBbIE KBAHTOBBIC SBJICHUS U IPOILECCHI, HCIOIb3Ys
¢busznyecKkue BEIWYHHBI: CKOPOCTh DSJIEKTPOMArHUTHBIX BOJH, JUIMHA
BOJIHBI M 4YacTOTa CBETa, OHHEPruss M HUMIYJIbC (HOTOHA, TMEPUOJ
MoJTypacmnaja, SHEPrusi CBA3M aTOMHBIX SiZiep; MPH OMUCAHUH MPABUIBHO
TpakTOBaTh  (U3UYECKUH  CMBICI  HCIONB3YeMbIX  BEJIMYUH, UX
0003HAYEHUS U €TUHUIIBI; YKA3bIBAaTh (DOPMYIIbI, CBS3BIBAIOIINE JTaHHYIO
(bu3NYECKYI0 BEJIMUYMHY C JPYTUMHU BEIMUYMHAMH, BBIYUCIATH 3HAUCHUE
(bu3HYECKOIl BETUIMHBI

11.6

AHnanu3upoBaTh (u3MUYECKHMEe TpOLEecChl M SABIEHUS, HCIHOJb3Ys
¢usnyeckne  3aKOHbBI M NpUHUMOBL  3akOH  Oma,  3aKOHBI
IIOCJIEZI0BATEIBHOIO U NApaJUIEIbHOTO COEIMHEHUS IPOBOAHUKOB, 3aKOH
[Ixoyna — JleHma, 3akoH DSJEKTPOMAarHUTHOM HWHAYKLIWH, 3aKOH
IIPSIMOJIMHEMHOTO PacIpOCTPAHEHUs] CBETA, 3aKOHBI OTPaKEHUs CBETA,
3aKOHBI MPEJIOMJICHHSI CBETa, ypaBHeHUE DifHIITeHHa 1 hoTorddexTa,
3aKOH COXpPAHEHWs DJHEPIMM, 3aKOH COXPAaHEHUS HMITYJIbCa, 3aKOH
COXPAaHEHHUsl JJIEKTPUYECKOrO 3apsiia, 3aKOH COXpPAaHEHHs] MacCOBOIO
qucia, NocTynarsl bopa, 3akoH pajMOakTUBHOIO pacnaja; HMpU 3TOM
pa3nuyath CIOBECHYIO (DOPMYITUPOBKY 3aKOHA, €ro MaTeMaTH4ecKoe
BBIpQ)KEHUE U yCIOBHUS (TPAHUIIBI, 00JIACTH) TPUMEHUMOCTH

11.7

Ol'[peI[eJ'IHTL HaIllpaBJICHUC BCKTOpa HWHAYKIOHUHW MArHvuTHOTO  IIOJIA
MMPOBOJHUKA C TOKOM, CHJIbI AMHepa H CHUJIBI ﬂopeHua

11.8

CTpouTh U ONMKCHIBATh M300paKEHHUE, CO3/IaBAEMOE TUIOCKHM 3EPKaJIOM,
TOHKOH JIMH30H

11.9

BrimmonsaTe OKCIICPUMCHTBI IO HCCJIICIOBAHUIO (I)I/ISI/I‘IGCKI/IX SIBJICHUUA U
IIPOLIECCOB C MCIOJIb30BAHUEM IMPSIMBIX M KOCBEHHBIX MU3MEPEHUMU; NpPH
sToM GopMyaupoBaTh npobiemy (3agady) W THNOTE3Y Y4YEOHOro




AKCIIEPUMEHTa, COOMPATh YCTAHOBKY M3 IPEIOAKEHHOIO 000pyAOBaHUs,
MIPOBOAMTH OMBIT U POPMYIUPOBATH BHIBOIBI

11.10

OcymiecTBIATh NpsSIMbIe U KOCBEHHBIE M3MEpEHHs (PU3MUYECKUX BEINYHH;
IIPU 3TOM BBIOMPATh ONTHUMAJIbHBIM CIOCOO M3MEPEHMsI U HCIOJb30BaTh
M3BECTHBIE METO/IbI OLIEHKH IOTPEIIHOCTEN U3MEPEHNUN

11.11

HccnenoBaTh 3aBHCHMOCTH (PM3MUECKUX BEIMYMH C HCIIOJIb30BAaHHEM
NPSAMBIX U3MEPEHUH; IPH 3TOM KOHCTPYHUPOBATh YCTAaHOBKY, (DUKCHPOBATH
pe3yabTaThl TOJTYYCHHOW 3aBUCHMOCTH (U3UYECKUX BEIWYHH B BHJEC
TaOIUI U TPaUKOB, AETaTh BHIBOABI 110 Pe3yJIbTaTaM UCCIIETOBAHHS

11.12

CoOronath npasuiia 0€30MacHOro TPyAa IpU MPOBEICHUH UCCIICAOBAHHMA
B paMKax Y4eOHOro SKCIIEpUMEHTa, Y4eOHO-HCCICIOBATEIbCKON U
HpOGKTHOI\/'I ACATCIBHOCTH C UCIIOJIB30BAHUCM U3MCPUTCIIbHBIX yCTpOfICTB
1 JIabOpaTOPHOTO 000PYIOBAHHUS

11.13

Pemarp pacu€THple 3a7ayMl C SBHO 3aJaHHON (DU3MUYECKON MOMAENbIO,
UCTIONB3YS (PH3UUeCcKre 3aKOHBI M TPUHIIUIIBI; HA OCHOBE aHAIN3a YCIOBHS
3a/1a4u¥ BEIOUpATh (PU3UUYECKYIO MOJEIb, BRIACTSATH PU3NUECKIE BETHUNHBI
u (opmynbl, HeoOXomuMBbIe s €€ pelleHUs, MPOBOAWTH PacyEThl U
OLICHUBATh PEATLHOCTD MOyYSHHOTO 3HAUYCHUS (PU3HMUECKON BEITMINHBI

11.14

Pematsn Ka4CCTBCHHBIC 3aJa4n: BBICTPanBATb JJOIT'M4YCCKHU
HCMIPOTHUBOPCUUBYIO LCIIOYKY paCCY)KI[CHI/Iﬁ C Ol'IOpOfI Ha H3YYCHHBLIC
34KOHBI, 3aKOHOMCPHOCTH U (1)I/I3I/I‘-ICCKI/IG SABJICHUA

11.15

Hcnonp3oBaTh mpu  pemieHHMH  y4yeOHBIX  3aJad  COBPEMEHHBIE
MHGOPMAIMOHHBIE TEXHOJNOTUU [Nl TIOUCKA, CTPYKTypUPOBAHMUS,
UHTEpIIpeTallud W TpeJICTaBiIeHUs Y4eOHOMl U Hay4HO-TIOMYJSIpHOU
uHbOpMaIlMK, MOJYYCHHON W3 PAa3IUYHBIX HCTOYHUKOB; KPUTHUUYECKU
aHAJIM3UPOBAThH MOIyIaeMyI0 HH(POPMAIUIO

11.16

OOBSICHATH TNPUHIMIMBI JEUCTBUS MAIlWH, MPUOOPOB U TEXHUYECKHX
YCTPOMCTB; pa3iuuyaTh YCJIOBUS HX O€30MacHOr0 UCHOJIb30BAaHUS B
MOBCEIHEBHOM JKHU3HU

11.17

[IpuBoauTh mHpUMeEpbl BKJIAJa POCCUMCKUX U 3apyOekHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAayKH, B OOBSICHEHHE IPOILIECCOB OKPY’KAIOLIETO
MHpa, B Pa3BUTUC TCXHUKU U TEXHOJIOTHH

11.18

Mcrnonp30BaTh TEOPETHUECKUE 3HAHUS 110 (PH3HKE B TOBCETHEBHOM KU3HU
s obecriedyeHus: 0€30MACHOCTH MpH  OOpalieHun ¢ npudopamMu |
TEXHUYECKUMHU yCTPOHUCTBAMH, JJISi COXPAHEHHS 30POBBS U COOIOICHHS
HOPM KOJIOTHYECKOTO TIOBEICHHS B OKPY’KaloIIeH cpefe

11.19

PaGOTaTB B Tpynnec C BBIMOJIHCHUCM pPA3JIMUYHBIX COIHUAJIBHBIX pOJICﬁ,
TUTAHUPOBATh PabOTy TPYMIIBI, PAITMOHATIFHO PACIIPEACISATh 00sS3aHHOCTH
" TUIaHHUPOBATH ACATCIBHOCTb B HCCTAHAAPTHBIX CUTyaAlUAX, aJICKBATHO
OLCHMBAThL BKJAA KaXJ0ro M3 YYaCTHUKOB TpyHIlbl B PCHICHUC
paccMaTpuBaeMoi poOIeMbI




HHPOBEPAEMBIE JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon Koa nposepsiemoro

pasaejia 3JIEMCEHTA

IIpoBepsieMble 3JIeMEHTbI COIEPKAHUSA

OU3NKA 1 METOIbI HAYYHOI'O [TIO3HAHU A

1.1

®usuka — Hayka o npupone. Hayunele meTonbl
ITO3HAHUS OKpPY’KaloILEero MHpa. Posnb
JKCIIEPUMEHTA U TEOPUU B IIPOLECCE IO3HAHUSA
MIPUPOJIbI. DKCIEPUMEHT B (PU3HKE

1.2

MogaenupoBanue  (pu3MYECKMX ~ SABJICHUH U
npoueccoB. Hayunble runoressl. @Pusnyeckue
3aKOHBl W TeopuH. ['paHHMLBI NPUMEHUMOCTH
¢u3nveckux 3aKOHOB. [IpUHIMI COOTBETCTBHUS.
Pore um wMecto ¢usuku B (HOPMHPOBAHUU
COBPEMEHHOM HAy4YHOM KapTUHBI MHpa, B
MIPAaKTUYECKON JEATEIbHOCTH JIFOIEH

MEXAHUWKA

###HPari#KMHEMATUKA

2.1.1

Mexannueckoe  aBmwxkenne. OTHOCUTEILHOCTH
MexaHuueckoro nBwkeHus. Cucrema oTcUéTa.
Tpaektopust

[lepemenienue, cKOpocTh (CpedHsisi CKOpOCTb,
MTHOBEHHas CKOPOCTbD) u YCKOpEHHE
MaTepualbHOM TOYKM, HMX IPOECKLIUH HA OCH
cucteMbl KoopauHat. CioxeHue nepeMenieHui u
CJIO’KEHUE CKOPOCTEN

2.1

PaBrOMeEpHOE U PaBHOYCKOPEHHOE
MIPSAMOJIMHEMHOE JIBUKCHUE. I'paduxu
3aBUCUMOCTH KOOpAMHAT, CKOPOCTH, YCKOPEHHS,
IyTH WU IEpPEMELICHUS MaTepPUAIIbHOM TOYKH OT
BPEMEHHU

CBobOogHOE TazicHne. Y CKOpeHHue CBOOOIHOTO
IIaACHUuA

KpuBonuneiinoe JBUYKECHHUE. PaBHOMEpHOE
JBIKEHUE MATEPHUAIBHON TOYKHU 110 OKPYXKHOCTH.
VYrI10Bast CKOPOCTS, JIMHEWHAs CKOpocTh. Ilepuon u
yacToTa. L{eHTpocTpeMUTENIBHOE YCKOPEHHE

TexHuueckue YCTpOﬁCTBaZ CIIMAOMETP, ABUKCHUC
CHapAO0B, LCIIHBIC U pPCMCHHBIC IICPEaAAYN




[IpakTnueckue pabotel. M3MepeHne MTrHOBEHHOM
ckopoctu. lccrnenoBaHue COOTHOLIEHHS MEXAY
My TSIMH, MIPONICHHBIMU TEJIOM 3a
MocJieIoBaTeIbHbIC PaBHbIE IPOMEKYTKH BPEMEHU
MpU PAaBHOYCKOPEHHOM JBM)KEHUU C HadaJbHOMU
CKOPOCTBIO, paBHOW HyII0. M3yueHue IBHKEHUS
[IapuKa B BA3KOM KUIKOCTH. V3yueHune NBHKEHUS
Tena, OPOIIEHHOTO TOPU30HTAIBHO

2.2

#i#HPar#H## JUHAMUKA

2.2.1

[Ipunnun otHocurensHOCTH ['amunes. IlepBsiid
3ak0oH Hprorona. THepumanbHbIe CUCTEMBI OTCUYETA

222

Macca tena. Cuina. [IpuHiun cynepno3uuuu cuil

223

Bropoii 3akoH HeroTOHA 1151 MaTepruanbHOW TOYKU
B uHepuuansHoi cucteme orcuéra (MCO). Tperuit
3aKk0H HpI0TOHA 1)1 MaTepuagbHbIX TOUYEK

224

3aKoH BCEMHUPHOI'0 TATOTCHUA. Cuma TsOKECTH.
HepBaﬂ KOCMHYCCKaAsA CKOPOCTb. Bec tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe Ttpenue. Cuna TpeHUs
CKOJILKEHUS U cuiia TpeHus nokos. Koadduument
TPCHUA. Cuia COIIPOTUBJICHHA IIPU IBUKCHHUU TCJIa
B X KHUJKOCTH HJIU I'a3€

227

HOCTYHaTCHBHOe U BpamaTCJIbHOC AOBHXCHUC
a0COTFOTHO TBEPIOTO Tela

2.2.8

MOMEHT CHJIBI OTHOCHUTEIIBHO OCH BpAILCHUS.
[Iireuo cuitbl. YciioBHS paBHOBECHS TBEPIOIO Tea
B ICO

229

TexHuueckue YCTpOﬁCTBaI INOAIIMITHUKH,
ABHUIKCHUC NCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktnueckue paboTel. M3ydeHue nBUKEHUS
Opycka Mo HaKJIOHHOW IJIOCKOCTH TIOJ ACHCTBHUEM
HECKOIBKHX cuil. MccaeqoBanne 3aBUCHMOCTH CHIT
YIPYTrOCTH, BO3HUKAIONMX B AehOpMHPYyEeMOi
MIPY’KUHE U PE3UMHOBOM oOpasiie, OT BEJIMYHUHBI MX
nedopmaruu. MccinenoBanue yCiIoBH paBHOBECHS
TBEPJIOTO TeJa, UMEIOIIETO OCh BpAIlICHHUS

23

###HPar##3AKOHDBI COXPAHEHM B MEXAHUKE

23.1

NmMmnynsc  MaTepuaJbHOW  TOYKH,  CUCTEMBI
MaTepuaibHbIX  TOYEK. MMIyasC Cuiabl W
M3MEHEHHE UMITyJIbCa Tella

232

3akoH coxpaHeHus nMmiyibsca B ICO. PeaktuBHOE




JABHXCHHEC

233 Pabora cuibl
234 MomHOCTb CHIbI
)35 Kunernueckast »Heprus MarepuaTbHON TOYKH.
o TeopeMao KHHETHYECKOM SHEPTUH
[TorenmmansHas sHeprus. [loTeHmanpHas SHeprus
236 yIIpyro nedopMupoBaHHON NpY>KUHBI.
o [TorenumanbHas SHEPTHS Tena BOJHM3H
MOBEPXHOCTH 3eMJIIH
[MoTeHMaTBHBIC ¥ HETTOTEHIIMAIbHBIC CHITbI. CBS3b
3.7 paboThl HEMOTCHIUAIBHBIX CHJI C H3MCHEHHEM
o MEXAHMYECKOM DHEPIUU CHCTEMBI TEI. 3aKOH
COXpaHEHHS MEXaHNYEeCKOW SHEPTHU
2.3.8 VYupyrue u Heynpyrue CTOJIKHOBEHUS
239 TexHuueckue yCTpOWCTBA: JBHXKCHHE  PaKET,
o BOJIOMET, KOTIE, MIPY>KHHHBIH MHCTOJIET
[Mpaktiueckne  pabGorel.  M3yuenme  cBsi3u
53.10 CKOPOCTEH  Tel  TpH  HEYNpyroMm  yaape.

HccnenoBanue CBSI3U pa6OTLI CHJIbI C UBMCHCHUCM
MEXaHHYECKOM OHCPIUU TCJIa

3 MOJIEKYJISIPHAA ®U3MKA U TEPMOJNHAMUKA
#Hit#Par###OCHOBBI MOJIEKYJIIPHO-KMHETUYECKOM TEOPUU

OcHoBHbIE MOJIO’KEHUS MOJIEKYJISIPHO-

311 KMHETUYECKOM TeOopuu. BpOyHOBCKOE NIBHKECHHE.
Huddysus. Xapaktep JIBKEHUS u
B3aMMO/ICHCTBHS YaCTHI] BEILIECTBA
Mopenu cTpoeHHs Ta30B, KUAKOCTEH U TBEPIBIX

3.1.2 TeJl M OOBSICHEHHE CBOWCTB BEIECTBA HAa OCHOBE
3TUX MOJEIEeN

313 Macca  monexkyn.  KonmuectBo — BemiecTsa.

31 [TocTostHHas ABoraapo
' 314 TemnoBoe paBHOBecue. Temmepatrypa u €€

n3mepenue. lllkana remneparyp Llenbcus
Mogens uaeanbHoro raza. OCHOBHOE ypaBHEHHUE

3.1.5 MOJIEKYJIIPHO-KMHETUYECKON TEOPUH HJI€ATbHOTO
rasa
AOconoTHast TeMmmeparypa Kak Mepa CpeaHeu

3.1.6 KMHETUYECKOM DHEPrMU TEIJIOBOIO JIBHIKEHUS
yactul rasa. lllkana remneparyp KenbBuna

317 Vpasuenue Knaneitpona — MenzeneeBa. 3akoH

JanbpToHa




I"azoBbIe 3ak0HBI. M30mponecchl B uaeaaibHOM raze
C TIOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA: U30TEPMa,
n30x0pa, u3obapa

TexHuyeckue ycTpoicTBa: TEpMOMETP, OapoMeTp

3.1.10

[Ipaktuyeckne  paboTel. M3MepeHue  Macchbl
BO3JyXa B KIAacCHOM koMHare. WccimemoBanue
3aBUCHUMOCTH MEXJAy IapamMeTpaMu COCTOSHUS
Pa3peKEHHOTO0 ra3a

3.2

OCHOBbI TEPMOJAMHAMUKN

3.2.1

TepMoauHamMudeckas cucTeMa. BuyTpennsis
SHEPTHsI TEPMOJIMHAMHYECKON CHCTEMBI M CITOCOOBI
€€ U3MEHEeHU

322

KonmnyecTtBo Temnotrel u pabota. BHyTpeHHss
SHEPrusl OJHOATOMHOIO UEabHOTO ra3a

323

Buant TeIIonepeIavuu: TETJIOTPOBOIHOCTb,
KOHBEKIUS, u3IydeHue. TemtoémMKocTh Tena.
VaenrHass  TeIIOEMKOCTH  BemecTBa. Pacuér
KOJIMYECTBA TETUIOTHI MPHU TEIJIONepeave

324

IlepBbiii 3akOH TepMoauHaMUKHU. [IpuMeHeHue
IIEPBOT0 3aKOHA TEPMOAMHAMUKH K U30IPOLIECCAM.
I'paduueckas mHTEpIIpETAIs pabOTHI ra3a

3.2.5

TermoBble  MamuHbl.  [IpuHOMOBL  IEUCTBHS
TeryIoBeIX MaiuH. [IpeoOpa3zoBanusi 3Hepruu B
TermoBbIX MamuHax. Koagpdumument mnosne3Horo
nevictBus (nanee — KI1J) rermoBoit marmunbt. Lukmn
Kapno u ero KIIJI

3.2.6

Bropoit 3akoH TepmomuHamuku. HeobpaTtumocTtsb
IIPOLIECCOB B Ipupoje. TemnoBble BUraTeiu.
DKosornyeckue npo0IeMbl TEIIO3HEPTeTUKH

3.2.7

Texunueckue yCTpOiiCcTBa: JIBUTATEIb
BHYTPEHHET0 CropaHusi, OBITOBOW XOJOAWIBHUK,
KOHJIULIUOHED

3.2.8

[Ipaktnueckue paboTel. M3mepeHuwe yaenbHOU
TEIUIOEMKOCTH

3.3

##HPart#H## AT PET ATHBIE COCTOSHU A BEILIECBA. ®A30BbIE

INEPEXO/IbI

3.3.1

[TapooOpazoBanue u koHaeHcays. Vcnapenue u
KUATICHUE. YIelbHAs TEIIoTa MapooOpa3OBaHMA.
3aBUCUMOCTD TEMIICPATYPhl KUIICHHUS OT JTaBJICHHS

332

AOcomoTHasT W OTHOCHUTENIbHAS  BJIAYKHOCTD
Bo3ayxa. HacelmenHslil nap




3.33

Teépnoe Ttemo. Kpucrammmueckue u amopdHbIe
Tesla. AHU30TPONUS CBOMCTB KPUCTAJLIOB. JKuakue
Kkpuctayyibl. CoBpeMEHHbIE MaTepHaIbl

334

[InaBnenue n KpucTaM3anus. Y 1elbHas TeIIoTa
wiassenus. Cyonumanus

335

VYpaBHeHuUE TEII0BOro OanaHca

3.3.6

TexHudyeckue  ycTpoWcTBa:  TUTPOMETP U
IICUXPOMETP, KATIOPUMETP, TEXHOJIOTUU NTOJTYUEHHUS
COBPEMEHHBIX  MaTe€pHaloB, B TOM  YHCIE
HaHOMAaTEepHaJIOB, U HAHOTEXHOJIOTUU

3.3.7

[IpakTuueckue paboThl. M3MmepeHue BIIaXXHOCTU
BO3yXa

SJIEKTPOAMHAMUKA

4.1

#i#Part#H#IJIEKTPOCTATUKA

4.1.1

OnexTpuzanus Ten. JNEeKTpudyeckui 3apsan. Jlsa
BH/JIA DJIEKTPUUECKHX 3apsii0B

4.1.2

HpOBOI[HI/IKI/I, AUDJICKTPUKU U MMOJIYIIPOBOAHUKHU

4.1.3

3aKoH COXpaHEeHHs SJEKTPUUECKOTO 3apsiia

4.1.4

B3aumopeiictBue 3apsanoB. 3akon Kynona

DnexTpuyecKoe oe. Hanps>xéHHocTh
JJEKTPUYECKOro noJid. IIpuHuumn cyneprno3unuu.
JInauyM HaNPsKEHHOCTH 3JIEKTPUYECKOTO TOJIS

PaGora cun 3JIEKTPOCTATUYECKOTO oJIA.
Ilorennuan. Pa3HocTh NOTEHIINATIOB

HpOBOI[HI/IKI/I U JUSJICKTPUKU B IIOCTOSHHOM
QJICKTPHUICCKOM I10JIC. I[I/ISJIGKTpI/I‘lCCKaH
IMPOHUTTACMOCTDb

DnekTpo€MKocTh. KoHaeHcaTop. DIeKTpOEMKOCTh
IUIOCKOTO KOHJEHcAaTopa. DHEeprusl 3apsKeHHOTO
KOHJIeHCaTopa

Texanueckue yCTpOICTBa: AIIEKTPOCKOIIL,
ANEKTPOMETP,  JJEKTpOCTaTHYecKas  3alluTa,
3a3eMJIEHHE  3JIEKTPONpHOOpOB,  KOHAEHCATOD,
KCEPOKC, CTPYHHBIN IPUHTEP

4.1.10

[IpaxkTnueckue paboTBhL. N3mepenue
IEKTPOEMKOCTU KOHJIEHCATOpa

4.2

HHHPar###ITIOCTOSHHBIN DJIEKTPUUYECKUM TOK. TOKU B

PA3JIMYHbIX CPEJAX

4.2.1

YcaoBus CYHICCTBOBAaHUA IIOCTOSAHHOI'O
QJICKTPHUYCCKOI'O TOKaA. WUcrounuku Toka. Cuna




ToKa. IToCTOSIHHEIN TOK

4.2.2

Hanpsokenne. 3akon Oma 17151 yyacTka 1enu
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DNEKTPUUYECKOE  COINPOTUBIICHUE. VY nensHOE
COIIPOTHBIIEHUE BEILIECTBA

4.2.4

HOCHGHOB&TGJ’IBHOG, napajijieJIbHOC, CMCIIAHHOC
COCAUHCHHUC ITPOBOJTHUKOB

4.2.5

Pabora snmekTpuueckoro toka. 3akoH Jlkoyms —
Jlenua

4.2.6

MOUIHOCTB AIEKTPUUECKOTO TOKA

4.2.7

anekTpojaBwkymas cuia (manmee — OJIJC) wu
BHYTPEHHEE COIPOTHBIIEHUE KMCTOUYHUKA TOKA.
3akoH Oma  gang  1onHOM  (3aMKHYTOM)
anekTpuueckoi nernu. Kopotkoe 3amMpIkaHue

4.2.8

DneKTpOHHAas NPOBOAUMOCTb TBEPIBIX METAJUIOB.
3aBUCUMOCTb ~ COIPOTHUBJIEHHMSI  METAJIOB  OT
Temneparypbl. CBEpXIIPOBOAUMOCTh

4.2.9

Onexktpuueckuif TOk B Bakyyme. CBolicTBa
3JIEKTPOHHBIX ITyYKOB

4.2.10

[TonynpoBonnuku. CoOCTBEHHass W MpUMECHas
MIPOBOAMMOCTE TMOJYHIPOBOAHUKOB. CBoiicTBa p-n
nepexoja. [lomynpoBogHUKOBBIE TPUOOPHI

4.2.11

DNeKTpUYECKU TOK B JJIEKTPOJIUTAX.
DJIEKTPOJIUTHYECKAS] TUCCOIUALIUSL. DJIEKTPOIIU3

4.2.12

DnekTpuyeckuil Tok B razax. CaMoCTOSATEIbHBIN 1
HECAMOCTOSTENbHBIA pa3psan. Pasnuusble TUIBI
CaMOCTOATENIBHOTO pa3pana. Monuus. [lnazma

4.2.13

TexHruecKkue yCTporucTBa: aMIepMerp, BOIbTMETD,
peocrar, HUCTOYHUKHU TOKa,
3JIEKTPOHArpeBaTEIbHBIC puOopHI,
AJIEKTPOOCBETUTENbHBIE  MPUOOPBI, TEPMOMETP
CONPOTUBIIEHUS, BAKYYMHBIA MO/, TEPMUCTOPHI U
(bOTOpE3nUCTOPHI,  MOTYNPOBOJAHUKOBBIA  JIHO[,
raJlbBaHUKa

4.2.14

IIpakTnueckue pabotbl. M3ydeHne cMenmaHHOTrO
COEIMHEHMS PE3UCTOPOB.

N3mepenne OJIC wHcTOYHMKA TOKAa M €ro
BHYTpeHHero  comnportuieHus.  HaOmronenue
JNIEKTPOJIA3A

11 KIIACC




Kon Koanposepsiemoro
IIpoBepsiemble 3J1€eMEHTHI COIEePKAHUS
pasagejia  3JieMeHTa
4 OJIEKTPOAMHAMUKA
##HPart#M AT HUTHOE I1OJIE. DJIEKTPOMATHUTHA S UHAYKIUA
431 ITocTostHABIC MarHUThI. BzanmopeiicTBue
o MOCTOSTHHBIX MarHUTOB
MarunutHoe nose. BekTop MarHUTHOM MHIYKIUU.
439 [IpuHnun cynepno3unuu. JIMHMM MAarHUTHOM
e WHIYKOuK.  KapTWHa  JIMHMA ~ MarHUTHOM
WHYKIIAHU TIOJIS IOCTOSTHHBIX MarHUTOB
MarnuTHOe noJie mpoBoIHUKa ¢ TokoM. KapTuHa
JUHUN TOJI JUIMHHOTO MPSMOTrO MPOBOJHHUKA U
433 3aMKHYTOT'O KOJIBIIEBOTO IPOBOIHUKA, KATYILIKH C
TokoM. OmeiT  Opcrega. BzaumoneiictBue
MIPOBOJITHUKOB C TOKOM
4.3.4 Cuna Amnepa, €€ MOyJIb U HAlIPaBJICHUE
Cuna Jlopenma, €€ MoAyidp M HalpaBJICHUE.
435 JIBr>KeHUE 3apsyKeHHOM YaCcTHUIlBl B OJTHOPOTHOM
MarHuTHOM mnose. Pab6ora cuibl Jlopenna
4.3.6 SIBneHune AMeKTpPOMarHuTHOM UHAYKIIMH
4.3.7 [ToTok BekTOpa MArHUTHON MHAYKLIUU
4.3 4338 OJC wuHaykuuu. 3aKkOH SJIEKTPOMArHUTHOU
e uHayknuu Oapaes
Buxpesoe snekrpuueckoe nose. IC uHAYKIMN
439 B NPOBOJHUKE, JABUXKYIIEMCS MOCTYNATEIbHO B
OJIHOPOJIHOM MarHUTHOM I10JI€
4.3.10 [IpaBuno Jlenna
4311 HNunyktuBHOCTh. SIBnenune camounaykuuu. J/C
e CaMOUHIYKIHH
43.12 DHeprusi MarHUTHOTO TOJIsI KATYLIKA C TOKOM
4.3.13 ONEKTPOMAarHuTHOE I10J1€
TexHuueckue YCTpOMCTBA: MIOCTOSIHHBIE
4314 MarHuThl, 3JIEKTPOMArHUTHI, AJIEKTPOJBUIaTENb,
o YCKOPHUTENIH 3J€MEHTapHBIX 4acTull,
WHIYKIUOHHAs [1€Yb
[IpakTuueckue paboThl. M3ydeHue MarHMUTHOTO
MOJIsl KaTylKH ¢ TOKOM. MccnenoBanue nericTBus
4.3.15 MOCTOSSHHOTO MAarHuTa Ha paMKy C TOKOM.

HccnenoBanue  sIBJICHUS — DJICEKTPOMarHUTHOM
WHIYKITUN




KOJIEBAHM 11 BOJIHBI

5.1

#iHParti#MEX AHUYECKUE U OJIEKTPOMATI'HUTHBIE KOJIEBAHU A

5.1.1

KonebarenpHas cucrema. CBoboHbBIC
Kosiebanusl. I"'apmonnueckue KoJIeOaHusl.
[Tepuon, yactora, ammmuTyaa u asza KonedOaHmii

[Ipy»xuHHBII MasTHUK. Marematnueckuin
MasiTHUK

YpaBHeHue TapMOHHYECKUX Kosie0aHui.
Kunematnueckoen AMHAMHYECKOE OMUCAHHE
KOJIE0ATEIbHOTO JIBH>KEHUS

5.14

[IpeBpamienre HSHEPTrUM TPU TAPMOHHUYECKHUX
KojeOanusax. CBs3b aMIUIMTYIbl  KOJIEOaHMIA
WCXOJTHOM BEIMYHMHBI C aMIUTUTYIaMU KOJIeOaHui
€€ CKOPOCTH M YCKOPECHUS

5.1.5

KonebarenbHblit KOHTYP. CBobOoHBIE
AJIEKTPOMArHUTHBIE KOJEOaHUS B HICATBHOM
KOJICOATEIbHOM ~KOHTYpe. AHAJOTHI MEXIY
MEXaHUYECKUMHU u AIIEKTPOMArHUTHBIMH
kosiebanusmu. @opmyna TomcoHa

5.1.6

3akoH COXpPAaHCHUA OHCPIruld B HUACAIBHOM
K0JIeOaTeIbHOM KOHTYpE

5.1.7

BBIHy)KI[eHHBIe MCXaHUYCCKUC KOJIEOAHMSL.
Pe3onanc. Pe3oHaHcHast kpuBas. BbIHYKI€HHbIE
SJICKTPOMArHuTHBLIC KOJIEOaHMSL.

IIepemenHbIl TOK. CuHyconanbHbII
[IEPEMEHHBIN TOK.

MOI_HHOCTB MNEPEMCHHOI'O TOKaA. AMHJ’II/ITy,I[HOC u
I[CﬁCTByTOH.I@G 3HA4YCHUC CHIJIBI TOKa n
HaIIps’KCHU S

5.1.10

Tpanchopmarop. IIpousBoacTBo, mepemavya wu
norpebieHue ANEKTPUYECKOM SHEPTrHH.
OKOJIOTHYECKHEe PHUCKM TpH  TPOU3BOJACTBE
INEKTPUYECKOM SHEPIHH. Kynbrypa
UCIIOJIb30BaHUS JNEKTPOIHEPTUH B
MOBCEIHEBHOM JKU3HU

5.1.11

Texunueckue yCTpoiicTBa: ceiicmorpad,
IIEKTPUYECKUH 3BOHOK, JTMHUH AIEKTpoIepeaay

5.1.12

[IpakTuueckue paboTHI. Hccnenoanue
3aBUCHMOCTH IIE€pHOJa MalbIX KoJieOaHWH rpy3a
Ha HUTU OT JJIMHBI HUTH U Macchl Ipy3a.

Wccnenopanue INEPEMCHHOI0O TOKa B LCMIH M3




MOCJICIOBATEILHO COCAMHEHHBIX KOHJICHCATOPA,
KaTYIIKA U PE3UCTOpa

5.2

##HParttMEX AHUYECKUE U OJIEKTPOMAT'HUTHBIE BOJIHBI

5.2.1

Mexanuueckue BOJIHBI, YCIIOBHS
pacIpoCTpaHEHHUs. ITepuon. Ckopoctb
pacrpocTpaneHus U JuinHa BoJiHbI. [lonepeunsie
Y TIPOJIOJIbHBIE BOJIHBI

522

###HPar#t#  WurepdepeHuus u  audpaxus
MEXaHUYECKUX BOJIH

523

3Byk. CkopocTe 3Byka. ['pOMKOCTH 3ByKa.
Bricora Tona. TemOp 3ByKa

524

ONEeKTPOMarHUTHbIE BOJIHBL. Y CIIOBUS U3JIy4ECHUS
3JIEKTPOMAarHUTHBIX BOJIH. B3auMHas opueHTanus
BeKTOpoB E, B 1 v B 2JIeKTpOMarHuTHOI BOJIHE B
BaKyyMme

525

CBOICTBA AJIEKTPOMATHUTHBIX BOJIH: OTPAKEHHE,
MpEIOMIICHUE, MoJsIpU3anus, nudpakims,
uaTepdepeHimsa. CKOpOCTh AIEKTPOMATrHUTHBIX
BOJIH

526

[IIxana 351eKTpOMAarHuTHBIX BOJIH. [IpnMeHeHue
3JIEKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

HpI/IHI_[I/IHI:I paanocCBiA3n u TCICBUACHUA.
PaILI/IOJIOKaI_II/ISI. 3H€KTpOMaI‘HI/ITHOC 3arpsA3HCHHUC
OKpYXKaroIIEeH Cpeabl

5.2.8

Texuuueckue YCTPOMCTBA: MY3bIKaJbHbIE
MHCTPYMEHTBI, YJbTpPa3ByKOBas IHArHOCTHKA B
TEXHUKE W MEIAULMHE, pajap, paguonpUEMHUK,
TEJNEeBU30p, aHTeHHA, Tenedon, CBU-neun

53

##HPar##OIITUKA

5.3.1

[IpsamosiuHEeitHOE pacnpoCTpaHEHUE CBETa B
oaHopoaHoM cpene. JIyu cBeta

532

OtpakeHue cBeTa. 3aKOHbI OTPAKEHHUSI CBETA.
[TocTpoenue n300paxxeHui B MJIOCKOM 3epKajie

533

[Ipenomnenne cBeta. 3aKOHBI IPEIOMIICHUS
cBeTa. AOCOJIIOTHBIH MOKa3aTesb IPEeIOMIICHUS

534

[TomHoe BHyTpeHHee oTpaxeHue. lIpenenpHbli
YIOJI IIOJTHOTO BHYTPEHHETO OTPAXKEHHUS

5.35

Hucnepcust cBera. CioxxHbIH cocTaB 0eoro
cBera. LlBeT

5.3.6

Colwuparorue U paccerBaroye JUH3bL ToHKas
auH3a. DOKYCHOE pAaCCTOSIHHE M ONTHYECKAs! CHIIA




TOHKOW nuH3bL. [locTpoeHne wu300pakeHHd B
coOMpamIIUX W  pacceuBarOIIMX  JIMH3aX.
®opmyiia TOHKOM JIUH3BL. Y BEIMUCHUE, TaBAEMOE
JIMH301

5.3.7

[Ipenensl  IPUMEHMMOCTH  T€OMETPUYECKOM
ONTHKH

53.8

WuTepdepenius CBETa. Korepenrnsie
UCTOYHUKHU. Y CJIOBUSI HAaOMIOIEHNUS MAaKCHMYyMOB
U MHUHAMYMOB B MHTEP(EpPEHIIMOHHON KapTHUHE
OT JIBYX CUH(a3HbIX KOT€PEHTHBIX HCTOUHUKOB

539

Hudpakus csera. JudpaxknuoHHas peméTka.
VYcioBue HaOMIOACHHUS TJIaBHBIX MaKCUMYMOB
Opy TaJeHUH MOHOXPOMATHUYECKOTO CBeTa Ha
TU(QPAKIUOHHYIO PEIIETKY

5.3.10

Honﬂpmam/m CBCTa

5.3.11

Texnuyeckue  ycTpoiicTBa:  OYKH,  JIyIa,
doroanmnapar, MPOEKIIMOHHBIN amnmapar,
MHUKPOCKOII, TEJECKON, BOJIOKOHHAS OITHKA,
T paKIIMOHHAS PEIIETKA, MOISPOU

53.12

[IpakTuueckue pabotel. M3mepeHue mokaszaTesst
MPEIOMIICHUS. Uccnenosanue CBOMCTB
W300paKEHWH B JIMH3AX. Hab6monenue
JUCTIEPCUU CBETa

SJIEMEHTAHI CIIELITUAJILHOM TEOPUM OTHOCUTEJILHOCTH

6.1

['panuist MIPUMEHHUMOCTHU KJIaCCHYECKOI
MEXaHUKH. [TocTynater TEOPUH
OTHOCUTENBHOCTH: HMHBAPUAHTHOCTH  MOJIYJIS
CKOPOCTHM  CBE€Ta B  BakKyyMme, [PHUHIIHUI
OTHOCUTEIBLHOCTH DHHIIITEHHA

6.2

OTHOCUTENHHOCTh OOTHOBPEMCHHOCTH.
3aM€IlJIeHI/Ie BPCMCHHU U COKpAICHUC AJIMHbI

6.3

3Hepr1/15{ H UMITYJIbC CBOGOHHOﬁ YaCTHUIIBI

6.4

CBs3p MacChl C DHEPrUCd W  HUMITYJIHCOM
CBOOOJTHOM YacTHIIBI. DHEPTHS TTOKOSI CBOOOTHOM
YACTHILBI

KBAHTOBAA ®U3UKA

7.1

#i#HPar###JIEMEHTBI KBAHTOBOM OIITHUKU

®oronbl. Dopmyna Ilnanka cBsI3M JHEPrUu
¢doToHa ¢ ero 4yactoToi. DHEPrusi U HMMITYJIbC
dorona

OtkpeiTHe W wucciuenoBanue  (orodddexra.




Omnpiter A.I'. CtoneroBa. 3akonsl poTtodddexra

7.1.3

VYpaBuenue DifHmreliHa a1 GoTtodddekra.
«Kpacnast rpanuma» gorosdpexra

7.1.4

Jasnenue ceera. OnbiTel [1.H. JIeOeneBa

7.1.5

XUMHUECKOE NeHICTBUE CBETA

Texuuueckue YCTpOMCTBA: (hoTod71eMEHT,
dboTOIaTYNK, COJTHEUHAs: OaTapesi, CBETOIUO]

7.2

CTPOEHUE ATOMA

7.2.1

Mopnens aroma Tomcona. OnbiTel Pesepdopna
10 MCCJICIOBAHUIO CTPOCHUS aTOMA.
[LnanerapHas MoJenb aToMa

722

IToctynarer bopa. M3nydeHue u moronieHue
(OTOHOB NpH MEpexojie aToOMa C OJTHOTO YPOBHSA
sHeprud Ha Apyrou. Buasl crnextpoB. Crextp
YPOBHEM dHEPrUHU aTOMa BOJIOpPOAa

7.2.3

BousHoBBIE cBoOlCTBa yacTul. BonHel ne bporns.
KopnyckynsipHO-BOTHOBOM Jlyajus3M.
Judpakiys 37eKTPOHOB Ha KpUCTAIIaX

7.2.4

CrnoHTaHHOE€ ¥ BBIHYXKICHHOE  H3JIy4YCHHE.
YcTpoiicTBO U IPUHLIKIT PabOTHI Jiazepa

7.2.5

TexHuueckue  yCTpOWCTBA: CIIEKTpaTbHbIN
aHaiM3  (CHEKTPOCKOM), Ja3ep, KBAHTOBBIH
KOMIIBIOTED

7.2.6

[IpakTnueckue paboTBhL. Habnronenue
JIMHEWYATOro CIEKTpa

7.3

ATOMHOE A1PO

7.3.1

Mertonast HaOIIOIEHUS 51 perucTpamnuu
9JIEMEHTAPHBIX YACTHII

7.3.2

OTKpBITHE palOaKTUBHOCTH. OnbIThI
Pesepbopna 1o  ompeneneHuro  cocraBa
panuroakTuBHOrO M3nydeHus. CoiictBa anbda-,
Oera-, raMma-u3Iy4eHusl. Brnusinue
PaZOaKTUBHOCTH HA )KUBBIE OPTaHU3MBbI

7.3.3

OTkpbITHE TPOTOHA W HeUTpoHa. HykiioHHas
Mozenb sapa [eiizenbepra — MBanenko. 3apsin
sanpa. MaccoBoe uncio aapa. M3oTomsl

7.3.4

Anbda-pacniaa. DJIEKTPOHHBIM M MO3UTPOHHBIN
OeTa-pacma. [Mamma-uznydenue. 3akoH
pPaZMOaKTHBHOTO pacraja

7.3.5

OHeprus cBsi3U HyKJIOHOB B siipe. SIepHbIe CUIIBI.
HedexT maccsl spa




7.3.6

S nepubie peakuuu. JleneHue u CUHTE3 Alep

7.3.7

Snepublii  peaktop. TepMosAepHBI  CHHTES.
[IpoGnembl 1 IepCHEeKTUBHI A1EPHON SHEPTETUKH.
DKOJIOTUYECKHE aCIIEKTHI SIIEPHON IHEPTeTUKU

7.3.8

OnemeHTapHble YacTUlbl. OTKPHITHE O3UTPOHA.
DOyHIaMEHTAIbHBIE B3aUMOJCHCTBUSA

7.3.9

TexHuyeckue ycTpoWcTBa: JO3MMETP, Kamepa
Bunnscona, siiepHblit peakTop, aToMHasi 6om0a

7.3.10

[Mpaktuyeckue paboTel. MccnemoBaHue TPEKOB
yacTull (110 TOTOBBIM (hoTOTrpadusim)

OJIEMEHTBI ACTPOOU3MKHA

8.1

Bun 3Bé3nnoro ne6a. Co3Bes3nusi, ApKue 3BE3/HI,
IIaHETBI, UX BUAUMOC ABUKCHHC

8.2

Conneunas cucrema. [lnaHeTs! 3eMHOM TpyIIIBL.
[InaHeTbI-rUraHTel U UX CIIyTHHUKH, KapIMKOBBIE
r1aneTsl. Manble Tena CoJIHEYHON CUCTEMBI

8.3

Connue, ¢orocdhepa u armochepa. ComHedHas
AKTUBHOCTD

8.4

Nctounuk sHeprun CosHIa U 3BE311

8.5

3BE311bI, UX OCHOBHBIE XapaKTEPUCTHUKU: Macca,
CBETUMOCTD, panuyc, TeMIeparypa, 50,4
B3aMMOCBsI3b. JlmarpaMMa «CIeKTpaIbHBIN KJ1acc
- CBETHUMOCTE. 3BE3 b1 TIIaBHOM
MOCJIENOBATEILHOCTH. 3aBUCHMOCTh «Macca —
CBETHMOCTEY IS 3BE3] TJ1aBHOM
MOCJIEIOBATEIBHOCTH

8.6

#H##Par##HBrayTpeHHee CTpOCHUE 3BE3I.
COBpeMeHHBIe npeacTaBJICHUA (0}
npoucxokaeHnn u dBomronu CoHIa U 3BE3.
OTanel )KU3HU 3BE3]

8.7

Mueunsiii [1yTs — Hama [Manaktuka. CiupanbHas
cTpykrypa [amaktuku, pacnpeneneHue 3BE3N,
ra3a u nblau. [lonoxenue u neuxxkenue CosHua B
lanaktuxke. [Tmockas u chepuyeckas
nojacuctemsl ['amakTuku

8.8

Tunsl ranakTuk. PaguorajakTUkd W KBa3apsbl.
YeEpHble ABIPHI B A/Ipax TATAKTUK

8.9

Bcenennas. Pacmmpenune BceeneHHoil. 3akoH
Xab6na. Pazberanme ramaktuk. Bospact wu
panuyc Bceenennoii, teopust bonpmioro B3pbiBa.

Mogens «ropsiuer  BcenenHoi». PennkToBoe




U3Ty4YeHHUE

8.10

Macmrraduas
MeraranakTuka.
aCTPOHOMUH

CTPYKTypa
Hepeménnsie

Bcenennoi.
POOIEMBI




IHPOBEPAEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUSA K
PE3VJIbTATAM OCBOEHUA OCHOBHOM OBPA3OBATEJBLHOM
IMPOTPAMMBI CPEJJHET'O OBIIET'O OBPA3OBAHUA

Kon
NMPoBePSIEMOro
TpeOOBaHNS

IIpoBepsiemble TPeOOBAHUSA K IIPEAMETHBIM pe3yJbTaTaM
OCBOCHHS OCHOBHOH 00pa3oBaTeIbHOM NPOrpaMMbI CpeIHero
001ero o6pa3oBaHus

CdopmupoBaHHOCT, YMEHUU pacro3HaBaTh (U3NYECKUE SIBICHUS

(mporiecchbl) ¥ OOBACHATH UX HA OCHOBE M3yUYEHHBIX 3aKOHOB

Bnagenne ocHoOBomoiararIMMHA (I)I/ISI/IHGCKI/IMI/I IIOHATUAMU H

BEJIMYMHAMU, XapaKTePU3YIOIUMU (PU3NYECKUE MPOIIECCHI

CpopMUPOBAaHHOCTh YMEHHIM TPUMEHATHh 3aKOHBI KJIACCHUECKOU
MEXaHUKH,  MOJCKYJSpHOW  (U3UKK U TEPMOIAMHAMUKH,
OJICKTPOAWMHAMUWKH, KBaHTOBOU (bl/ISI/IKI/I U1 aHaJIn3a U 00BsICHEHNS
SIBIICHUH MUKpPOMHpA, MAaKpOMHpA U MEramupa, pa3inyaTh yCIOBHUS
(rpanuIbl, 06JaCTH) MPUMEHUMOCTH (PU3UYECKHUX 3aKOHOB, IOHUMATh
BCeoOIMit Xxapakrep (QyHIaMEHTAIBHBIX 3aKOHOB U OTPAaHHYEHHOCTh
UCIIOJIb30BaHUSl YACTHBIX 3aKOHOB; aHAJIM3UPOBATh (PU3UYECKUE
MPOLIECChI,  HUCTOJB3yS  OCHOBHBIC  TIOJIOKEHUS, 3aKOHBI U

3aKOHOMCPHOCTU

ChopMHupoBaHHOCTE YMEHHS pPa3nuyaTh YCIOBHUS HPUMEHHUMOCTH

Moieniel PU3NIECKUX TN U TIPOIIECCOB (SIBIICHUI)

ChopMmupoBaHHOCT, yMEHHS pelIaTh pacué€THBIE 3aJaddl C SIBHO
3a/IaHHOW M HESBHO 3aJaHHOW (PM3MYECKON MOJIENIbIO: Ha OCHOBAHUH
aHalM3a YCIOBUS BHIOMpaTh (QHU3UYECKHE MOJCIH, OTBEYAIOIIHE
TpeOOBaHUSIM 3a/1a4w, MIPUMEHSATH hopmyIbI, 3aKOHBI,
3aKOHOMEPHOCTH W  TOCTyJaThl  (U3NYECKUX TEOpUd  Tpu
UCTIONB30BAaHUU  MaTE€MaTHYEeCKHMX METOJOB  pEIIeHHUs  3ajad,
IIpOBOAMTH pvaéTI)I Ha OCHOBAaHUU NMCHOIIIUXCA JaHHBbIX,
aQHAIM3UPOBATh PE3yJbTaThl U KOPPEKTUPOBATH METOMABI PEIICHUS C

y‘-IéTOM IMOJIYUCHHBIX PE3YJIbTATOB

Pematp kauecTBeHHBIE 3a7auu, TpeOyIOIIMEe IPUMEHEHNUS 3HAaHUI U3
pa3HBIX pa3JesioB HIKOJIBHOIO Kypca (U3MKH, a TakKe MHTerpanuu
3HAHUW M3 JIpYyrUX TNPEeIMETOB E€CTECTBEHHOHAYYHOTO IMKJA:
BBICTPauBaTh JIOTMYECKYIO ILIETNOYKY pACCY)KIEHUH C ONOpOM Ha

HU3YYCHHBIC 3aKOHbI, 3aKOHOMCPHOCTH U (1)I/I3I/I'-IeCKI/Ie SIBJICHUSA




Brmagenne  OCHOBHBIMM ~ METOJAMHM  HAY4YyHOIO  IIO3HAHUS,
UCTOJNBb3YEMBIMU B (HU3UKE: MPOBOJIUTH TNPSMBIE U KOCBEHHBIC
U3MepeHus: (U3NYECKUX BEIUYUH, BBIOMpas ONTHMAJbHBIN CIIOCOO
W3MEPEHHsS] U UCIOJIb3YsI U3BECTHBIE METObI OLICHKH IOTPELIHOCTEN
U3MEpPEHU, MPOBOAUTH MCCIEJOBAHUE 3aBUCUMOCTEH (PU3NYECKUX
BEJIMYUH C MHCIOJIb30BAHMEM TMPSAMBIX H3MEpPEHUl, OOBICHITH
MIOJTyYCHHBIE PE3yJbTaThl, UCHOIB3Ys (PU3NUECKUE TEOPUH, 3aKOHBI U
MOHATHS, U I€TaTh BBIBOBI; COOMIOAATH IpaBuiIa 0€30I1aCHOTO TpyJa
NP IPOBEJICHUN MCCIIEIOBAaHUN B paMKaX y4eOHOT0 SKCTIEPUMEHTA U
y4eOHO-UCCIIEIOBATENIbCKOM  AEATENBHOCTH € MCIIOJIb30BaHUEM
UU(QPOBBIX  U3MEPUTENBHBIX  YCTPOMCTB U 1a00OpaTOpHOro

o0opyaoBaHus

ChopMHUpPOBAaHHOCT, ~yMEHUH  aHAJIM3UpPOBaTH W  OIICHUBATH
IIOCJICACTBUA GBITOBOI\/JI nu HpOH?;BOI[CTBGHHOﬁ OCATCIIBHOCTHU
YEJIOBEeKa, CBSA3AaHHOM C (DU3MYECKUMHU IIPOIIECCAMH, C TO3UIIHUNA
9KOJIOTUYECKON O€30MacHOCTH; TPEACTABICHHN O palioOHAIHLHOM
MPUPOJONOIb30BaHUM, a TaKKe€ pPa3yMHOM  HCIOJIb30BAHUU
JIOCTMKEHU HAyKW W TEXHOJIOTMH JUIsl JAJIbHEHIIEro pa3BUTHS

4eJI0BEUYECKOro 00IeCTBA

OBnaneHue pa3iauMuHbIMH criocobamMu paboTel ¢ HHpoOpMaIueit
(DUBUYECKOTO  COJEpKaHMUSI C  HCIOJB30BAHMEM  COBPEMEHHBIX
WH(OPMALIMOHHBIX TEXHOJOTHH; pa3BUTHE YMEHUH KPUTHUUYECKOTO

aHaJIM3a U OLIEHKH JIOCTOBEPHOCTH MOJIy4yaeMol nHGopMauu

10

ChopMupoBaHHOCTE YMEHUH TPHUMEHATH OCHOBOIIOJIATAIOIIHE
aCTPOHOMHUYECKHUE IIOHATHSA, TEOPUM M 3aKOHBI Ul aHaiuu3a |
00BbsACHEHHS (PU3UYECKUX TPOIECCOB, MPOUCXOISAIINX Ha 3BE3/IaX, B
3BE3AHBIX CHUCTEMAX, B MEXIAIAKTUUYECKOM CpeAe; JBUKEHHUS

HeOEeCHBIX TeJI, DBOJIIOLMHY 3BE311 1 Beemennon




HEPEYEHD 2JIEMEHTOB COAEP KAHUSA, IPOBEPAEMbBIX HA EI'D

1O ®U3UKE

Kon
Kon .

pazaea/t IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
7J1eMeHTAa

eMbI

1 MEXAHHUKA
1.1 KNMHEMATHUKA
MexaHI/ILIGCKOG JIBUXKCHUC. OTHOCI/IT@J’IBHOCTB

MCXaHHUYCCKOI'O ABMKCHUA. Cucrema orcuéra

MaTepI/IaJ'IBHa}I TOYKa.

E&€ pamiryc-BeKkrop:
F(t)=(xlt) vt )z(2)),

TpaeKTopII,
IIepeMelIeHIe:
1.1.2 e B o
&?. = ?.(Ig)_?.(fl):?é - .1 =
= (Ax, Av, Az),
ITyTb.
CIoKeHIIe epeMelneHiii;
Ny = + A
CkopocTh MaTepUaIbHON TOUKHU:
. Ar .,
L= — =1 :(U~"U1' U)
A |, no
Ax . .
.13 U, =——| =X/ aHANOTINHO v, =y, V.= /.
o '

CIIoXKeHIIE CKOPOCTEIL: 0, =0, + 0, -

Brruncnenue nepeMelenys 1 IyTu MaTeprualbHOW TOUKU

IIPU IPSIMOJIMHEIHOM JBM)KEHUHU BJIOJIb OCH X 10 rpaduKy




3aBUCHUMOCTH Vx(t)

. . AD
T:”TI:ZE'IE'I[]!;'Z‘HI’IE: MAaTEPHATBHOII TOYKIL: a = —L =

At
1.1.4
Au PR .
a,=—= =(uv,) . agaNOIM4HO a, =(v, |’, a.=({
Ar—s0 ' ' o
PaBHOMEpHOE IPSIMOJIMHEWHOE JBUKEHUE:!
x(t)=x,+v, t
()
0
+
1.1.5
o
X

v (t)—v, ,=const

®




const

PaBHOYCKOpEHHOE IPSMOJIMHENHOE ABUKCHUE!

at’
x(r)=x,+u,t —1T

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

-

vi —ul=2a_(x,—x,)

ix L & 1

L
HPII JBIDKEHINI B OTHOM HAIIPABICHHI IIVIE S = 3

CBoOoaHoe najeHue. Y cKkopeHrue cBOOOHOTO Ma CHHS.

v Jkl Ijﬂ

oy}

0 Xo {-

JIBr>keHue Tena, OpOIIEHHOTO MO YIJIOM 0 K TOPU30HTY:

-

V() =y, tu,f+

.

-

ffq

=0

<

=const

T

[135]

g

gt
2

-
.

[v,(t) =y, =v,cosa

(0, (D)=, +g,f =u;sina—gr

‘ x(f) =x, +U, =2, +U,cosa-f

=V, T Usino-r—

L

L] |LH




KpuBonnneiinoe nnxenue. [IBmxkeHne MaTepruaibHON
TOYKH IO OKPYKHOCTH.
VYrI10Bast ¥ TUHENHHAsA CKOPOCTh TOYKHU:

v=wR

wR

[Ipy paBHOMEPHOM JBUKEHUN TOYKH IO OKPYKHOCTH

w=2—n=27w
T

2o
. HleHTpOoCTpeMHUTENBHOE YCKOPEHHUE TOUKHU:




c

R
. [lonHOE ycKOpeHue MaTepralbHON TOUKH

Teépmoe Teno. [loctynarenbHoe U BpaljaTeabHOE

JABHMOKCHUC TBépILOl"O TCJ1a

1.2

JVMHAMUKA
191 HNuepumaneHuple  cuctemsl otcu€ra. IlepBbil  3akoH
o Herotona. [IpuHnun otHocutensHOoCTH ["anunes
Macca tena. IImoTHOCTS BelecTBa:
-m
P=v
122 r




Cuna. [TpyHIMD CynIepIIO3UIIAN CHIT:

F =F +F,+..

PaBHOJEHCTB

PaBHOZICHCTB

1.2.3 1




+
Bropotii 3akon HetotoHa: aist MarepuaiibHoit Touku B 1CO
F,=ma,
F
1
m
1.2.4
a
1
Ap=F At
A
p




At
pu
F =const
F
const
—
Fy Iy

Tpetuii 3akoH HproTOHA 11711 MaTepHaibHBIX TOYEK:

F,=—F,

1.2.5 !




1.2.6

3aKkoH BCCMUPHOI'O TATOTCHHA: CUJIbI IPUTSKCHUA MCIKIAY

TOYCYHBIMH MaCCaMH PAaBHbI

_mm,

F=G I
F
G
R




Cuna tspkectu. LlenTp TspkecTr Tena. 3aBUCMMOCTh CHIIBI

TSDKECTH OT BBICOTHI h Haa HNOBCPXHOCTbIO INNIAHCTBI

pagumycom RO:

mg

(R

h)

GMm

GMm

mg=——
I Ry+h)

1.2.7

Cuna ynpyroctu. 3akoH ['yka:

F =—kx




—kx

Cuna tpenus. Cyxoe TpeHHe.

Cuma TPEHUSA CKOJIBXKCHUSA:

F. ,=uN

P

uN

1.2.8

uN

Cuma TPCHUS ITIOKOS:

F,,<uN

P

IN

Koadduruent tperus

JlaBieHue:

1.2.9

=




1.3

CTATHUKA

1.3.1

—

F

MOMEHT CHJIIBI OTHOCHTEIIFHO OCH BpalllCHUA:

M| = Fl, rae | — nievo cuisl

OTHOCHUTCIIBHO

F

OCH, TIPOXOJAIIEH 4Yepe3 TOUKY

NEePIEHUKYIIPHO PUCYHKY

O

1.3.2

enTp macc Tena. LleHTp Macc CUCTEMBI MaTEpUATBHBIX

TOYCK:







B oxHOpOaHOM MOJIE TSDKECTH

(g=const)

const)
[IEHTP MAacc Teja COBIAAET C €T0 IIEHTPOM TSDKECTH

VYcnosus paBHoBecus TBEpaoro tena B MCO:

(M, +M, +...=0

1.3.3 4 _
|\F,+F,+...=0
HHHPar#t#
3akoH ITackais
#1.3.4
JaBnenue B xxuakoctH, nokosieics B MCO:
H#HHHPar#t#

#1.3.5

pP=p,+pgh




S

pgh

3akoH Apxumena:

F,x=—P

BBITECH

Apx

HHHParH
#1.3.6

BBITCCH

€CJIH TeJIO M KuAKOCTh nokosATcsa B CO, To

FApx = pg VBI:ITE‘CH




Ap

pgV

BBITEC
H

VcaoBue miaBaHus T

1.4

3AKOHBI COXPAHEHNMA B MEXAHUKE

NMnynsc MaTepralbHON TOYKU:

p=myv
p
HiHPart#
#1.4.1
m
v
Nmnynbe cucTeMsl TEI:
P=Dp+pyt...
HiHPart#
#1.4.2




3aKOH U3MEHEHUS i COXPAHEHHSI UMITYJIbCa:
B ICO

Ap:A(pl+p2+"'):FIBHELL[HAt+F2BHELLIH

HHHPariy
#143 |,

At+...




1BHEIIH

At




2BHELTH

At

B MCO , eciiu

Ap=A(p,+p,+..)=0

A(




, €CITH

I BHEIIH

2BHEUTH

F

1 BHeLLH

+F

2 BHellH




PeakxtuBHOE JABMXKCHUC

.

HiHPart Ar X
#1.4.4 Pabota cuiibl Ha MajIOM MEpPEeMEICHUH:
.-1=|f*:|-|.-i'-.f|-cns a=F -Ax
-{;
)
MOoONIHOCTE CUJIBI:
€CITH 3a BpeMsi
At
1.4.5
At
paboTa CHITbI H3MEHSETCS Ha , TO MOIIIHOCTD CHIIBI
Ad
P=— =F-v-coso
.ﬁ?‘ Ar—sl
KuneTtnueckasi SHEprHsi MaTepUAIbHONW TOYKH:
mv> pz
EKI/IH = 2 = 2 m
E

1.4.6

KM




3aK0oH U3MEHEHHS KHHETHYECKOM OHEPTHUU CUCTCMBbI

MarepuaibHbIX Touek: B UCO AEkun = A1 + A2 + ...

1.4.7

[ToTenumanpHas SHEPTUs:
IUI TOTEHLIUAIbHBIX CHJI
A,=E LAE

2 1ioTeHI] TIOTEeHI]

E

1 noTeHIy -




1noTenn

210TEeHI]

AE

TOTEHI]

[ToreHmmanpHas SHEPrusi MaTepUaIbHONU TOYKH B
OJIHOPOJTHOM TIOJI€ TSIKECTH:

E =mgh

TIOTeHL]

IIOTCHIL

mgh

[TorennuanbHas SHEPTUs ynpyro aeGopMupoBaHHOTO
Tena:

2
E _kx

noTeHy; )




TOTEHI]

3aKOH U3MEHCHUS U COXpPAaHCHUA MEXaHUYEeCKOU OHEPIUu:

Erex = B + Enare:-m-

1.4.8 B IICO AE,ex = Agcex menorenn. cans
B IICO AE,=x = 0, eClIH Azcex gemoresm cax = U
1.5 MEXAHUWYECKUE KOJIEFAHUA 1 BOJIHBI
'apmonnueckue  KkoneOaHuUs  MaTEpUATbHOW  TOUKH.
Ammiutyna u (daza  konebanuil. Kunemaruueckoe
OIMCAHUE:
x(f) = Asin( wf +o, ).
v () =x/.
B>l a(f=(v ), =—o'x)=a +a’'x=0,

rac X - CMCIICHUC U3 paBHOBECHA.
HI/IHaMI/I‘IeCKOC OIMMCaHHC:

ma,=—kx,




ma

_kx’
rae
2
k=mow

k
ma

2
. OTO 3HAYUT, UTO

F =—kx.

—kx.

OHepreTnyeckoe  ONMCaHUE  (3aKOH  COXPaHEHHs

MEXaHUYECKOI SHEeprun):

2 2 2 2

CBs3b aMIIUTY bl KOJICOaHUI CMELIeHUsS MaTepuanbHOU
TOYKM C aMIUIUTyJaMH KojeOaHui e€ CKOpOCTH H

YCKOPEHUS:

Upe =04, a_ =04




1.5.2

[Tepuon u yacTora KojieOaHUI:

[lepron manbIx cBOOOJHBIX KOJI€OaHMI MaTeMaTHYECKOTO

MasiTHHKA:

T'=2m i
g

HepI/IOI[ CB060,[[HLIX KoJIeOaHMI MPY>KUHHOT'O MasTHUKA:

]!
T=2r |—

I

1.5.3

Breinyxknennsie  konebanus. Pesonanc. Pe3oHaHcHas

KpuBas

1.54

[lonepeunble W mpoaonbHble  BOJHBL.  CKOPOCTH

pacnpoCTpaHCHUSA U JJIMHA BOJIHBIL:

A=vT=2
\%

Wutepdepennyst u audpaxiyst BOJIH

1.5.5

3Byk. CKOpOCTb 3ByKa




MOJIEKYJISIPHAS ®U3UKA. TEPMOIMHAMUKA

2.1

MOJIEKYJISIPHA S ®U3NKA

2.1.1

Mogenu cTpoeHus ra3oB, >KUIAKOCTEH U TBEPIABIX Tell.
ITyctb TepMoauHamMmuueckas cucrtemMa (Teao) cCocTouT U3 N

OJIMHAKOBBIX MOJICKYJI. Tor/ja KOJMM4eCTBO BEIIEeCTBa
N m
Vv=—mm—=

N, m

rac




— 4ucaI0 ABOrajapo, m — Macca CUCTEMBI (Tena),
U

u
— MOJISIpHAas Macca BelecTBa

2.1.2 TernnoBoe ABUKEHUE aTOMOB U MOJIEKYJI BEIIECTBA
2.13 B3auMopeiicTBre yacTuil BelecTra
2.14 Hudodysus. BpoyHoBckoe ABMKEHNE
2.1.5 Monpens uneanpaoro raza B MKT
CBs3p MEXKIy JaBJICHHEM U CpEOHEd KUHETHYECKOH
SHEpPrue  MOCTYyNaTeNbHOrO  TEIJIOBOTO  JBUKEHUS
MOJIEKYJI UJIeadbHOTOo Ta3a (ocHoBHOE ypaBHeHHe MKT):
p—lmﬂ; zn "m.;v“I_E g,
37 3 2 ) 3
riae m0 — macca OJTHOM MOJIEKYJIbI,
N
n=—
\%4
2.1.6 n
v




- KOHICHTpA A MOJICKYJI

2.1.7 AbcomoTtHas Temneparypa: T =t +273K

Cesi3p TemmepaTypel ra3a CO CpeIHEH KHHETHYECKOU

3HGpl"PI€I>i MOCTYNaTCJIbHOI'0 TCIIOBOTO JABUXKCHHA C€r0

MOJIEKYJI:
2.1.8 _ 1
£ = ke I = E kT
L2 ) 2
2.1.9 VYpasuenue p = nkT

MOI[CJIB HACAJILHOI'O ra3a B TCpMOJUHAMUKCE:

__l" VpaeuenHe MeHeneera — KinareHpoHa
i__BE.J;Ii;{cem{e U1 BHYTPEHHEH 3HEPTHH

VpaBHeHNe MeHeneeBa — KianeiipoHa (mpHm

JATICIT):

m _ pRT
V=—RT=vRT=NkT, p="-—
2.1.10 p 1L v P LL

BripaskeHIe 111 BHYTPeHHell 3HeprHi 0IHOATOMH

rasa (IprMeHIMbIe GOpMET 3amiIcH):

U=3vRT=3Nir =2 R =ve T=3 p1
2 2 21 o2

3aKkoH I[aJ'IBTOHa AJIL AaBJICHUSA CMECHU PaA3PCIKECHHBIX

ra3oB:

DP=p,+D,+...
2.1.11

S




p
2
_l’_
N3omporieccsl B pa3pexeHHOM rase ¢ MOCTOSTHHBIM YHCIIOM
Mosiekyn N (C MOCTOSIHHBIM KOJIMYeCTBOM BEIIECTBA V):
mzorepma (T = const): pV = const ,
n3zoxopa (V = const):
L — const
T
T
2.1.12 -
p
const

2

n3zobapa (p = const):

V_
—=const
T




const

I'paduaeckoe npencrapnenue n3onporeccos Ha pV-, pT- u
VT- nnarpammax.

OObeIMHEHHBII Ta30BbIA 3aKOH:

PV _ const
T

const

JJI1 IIOCTOSAHHOI'O KOJIMYCCTBA BCEIICCTBA V.

2.1.13

HaCBIH_IeHHLIe U HCHACBIIICHHBIC IIapbl. KauecTBenHas
3aBUCUMOCTD IINIOTHOCTU WM AABJICHUA HACBIIICHHOI'O I1apa
OT TEMIICpATypbl, HX HC3ABUCHMOCTb OT 00BéMa

HaCBILLIEHHOIO Iapa




2.1.14

BrnaxnocTs Bo3myxa.
OTHOCHUTENbHAS BIAXKHOCTD:

pnapa(T) _ pnapa(T)

¢ = =
pHacqunapa ( T ) pHaCbILL[I'lapa ( T )

-

p

HachlIIap
a

)

nap

)

p

Hachlnap
a

)




)

nap

N3MeHeHue arperaTHbix COCTOSIHUM BellleCTBA: HCIIapCHUC

21 Y KOHJICHCAIIWs, KUTICHUE KUJIKOCTH
5116 N3MeHeHue arperaTHeIX COCTOSIHUM BEILECTBA: TIJIABJICHUE
o U KPUCTAJUTH3AIUS
2.1.17 [IpeobpazoBanue 3Hepruu B (ha30BBIX IEpexoaax
2.2 TEPMOJINMHAMUKA
2.2.1 TeruioBoe paBHOBECHE U TEMIIEpATypa
222 BnyTtpenuss sHeprus
Termonepenaya kak crmoco0 HM3MEHEHUS BHYTpPEHHEH
223 sHeprun  0e3  coBepiieHusi  pabotel.  KonBekuws,
TEIUIONPOBOAHOCTD, U3JIy4EHNE
KonuyecTBo TEIIOTHI.
VY aenpHas TEMIOEMKOCTH BEILIECTBA C:
Q=cmAT
224 0
cmAT
VY nenpHas TeroTa napoodpazoanus L: O = Lm.
2.2.5 VY nenbHas TemoTa miaBieHus A Q = Am.
VY nenpHas TeniaoTa Cropanus Tommsa q: Q = gm
DnemeHTapHas paboTa B TEpPMOJIUHAMUKE:
2.2.6 A=pAV




pAV

Brruucnenne pabGoTrel mo rpaduky mporecca Ha pV-

AuarpaMmme

[IepBrIil 3aKOH TEPMOJAMHAMHUKU:
Q,=A U12+A12:( U,— U1)+A12

12

2.2.7

12

Y




N—’

12

Anmabara:

Q,=0 A12:(U1_U2):AU12

12

(U




228 Bropoii 3akoH TepmoanHamMuki. HeoGpaTumble nporeccs
ITpuHumne! nefictus TemioBelx MamuH. KIT/I:
n= A2 o _ Quarp _lgx-:n| —1— |Qx{:n|
229
Qum --._OHEI"F Qum
Maxkcumansnoe 3Hadenue KII. [{ukn Kapno:
T — T,
2.2.10 MAax 1 = 1 gamo =u=1_j‘_x_m
- Ty T
VYpaBHeHHE TeMI0BOro OanaHca:
Q,+Q,+Q;+...=0
Q
1
2.2.11




SJIEKTPOAMHAMUKA

3.1

DJIEKTPUYECKOE I10JIE

3.1.1

DJIeKTpu3alusl Tel U €€ MPOSABJICHUA. DJIEKTPUUECKUU
3apsan. JIBa Buaa 3apsaa. DIeMEHTapHbIA 3JIEKTPUUECKUN

3apsan. 3aKkoH COXPAaHCHUA IJICKTPHUICCKOI'0 3apdaa

B3aumogeiictBue 3apsanoB. Toueunsie 3apsiapl. 3aKOH
Kynona:
B OJTHOPOJIHOM BELIECTBE C AUICKTPUUECKOMN

MMPpOHUIIACMOCTBIO

o

J.l {:r

41"7'-

4L

'|‘?:_ 1

g1 dmes, 17

F=k

BHCKTpI/I‘-ICCKOC moxe. Ero neiictBue Ha QJICKTPHUYCCKUC

3apsiabl

Hanpsk€HHOCTD 31eKTPUYECKOTO MO

F

E=

q TPOOHbIiA




HPOOHBIi

[Tone Toueunoro 3apsna:

_ 4
E=k%

-




OAHOPOAHOC IT0JIC:

E=const.

const.

KapTuns! nMHNAN HANPSHKEHHOCTH ATUX NOJIEN

HOTeHI_[I/Ia.HBHOCTB QJICKTPOCTATUYCCKOI'O I10JIA.

Pa3HOCTH MOTEHITMAIIOB ¥ HANIPSKCHHE:
A12:Q(¢1_¢2):_QA¢:QU-

q(¢




HOTGHHI/IaJ'II)Hafl OHEPTUA 3apsjia B JJICKTPOCTATUUCCKOM

I10JIC:
W=q¢
"
q¢
A=—AW
A
—AW

IloTenmman SJICKTPOCTATUYICCKOI'O I10JIA:

-




CBs3b HaprDKéHHOCTI/I I10JIAA U pa3HOCTH IIOTCHUIMAJIOB JJIA

OIHOPOAHOTO 3JICKTPOCTATHUYCCKOTI'O ITOJIA: U=Ed

[TpyHIMI Cynepno3ULIUY IJIEKTPUUECKUX TTOJIEH:

E=E +E,+...,0=¢,+¢,+...




HpOBOI[HI/IKI/I B DJICKTPOCTAaTUYCCKOM IIOJIC.
VcnoBue PAaBHOBCCHUA 3apAa0B: BHYTPH IIPOBOJIHUKA

E*=0

0
, BHYTpU U Ha IIOBEPXHOCTH IIPOBOJHUKA () = const

JunnexTpuku B ANEKTPOCTATUYECKOM noJe.

Z[I/IBHCKTpI/I‘{eCKaH IMPOHUIACMOCTDb BCUICCTBA €

KOH,Z[GHC&TOp. 3HeKTpOéMKOCTB KOHACHCATOpa:

c=-1
U




DNeKTPOEMKOCTh TIOCKOTO KOHJICHCATOpa:

C_SSOS
-~ d

=eC,

eC




3.1.10

IIapaHHeHBHOGCOCHHHCHH@KOHH@HC&TOPOBI

q=q,+q,+...,U,=U,=...,C C,+C,+...

Tiapasun

rapani




HOCJ’IG,Z[OB&TCJ'IBHOC COCAMHCHUEC KOHACHCATOPOB:




1oc




3.1.11

OHeprus 3apsKeHHOr0 KOHIEH caTopa:

ZEZCUZ— qz

W= 2 " 2C




<

3.2

3AKOHBI ITIOCTOAHHOI'O TOKA

3.2.1

Cuia Toka:




ITocTosuHE TOK: | = const

JIy1st MOCTOSIHHOTO TOKa q = It

YcaoBus CYHICCTBOBAHUA SJICKTPUUCCKOTO TOKA.

322
Hanpsoxenue U u OJIC E
3akon Oma Jy1sl y4acTKa Lenu:
=Y
R
1
3.23
R
U
DeKTpuyecKoe COTPOTHBIICHUE. 3aBUCUMOCTh
COIIPOTHBJIEHUS] OAHOPOAHOIO MPOBOJHUKA OT €r0 JJIUHBI
U ceueHus. Y 1eJIbHOE CONPOTHUBIIEHUE BEILIECTBA.
[
R=p—
Ps
R
3.2.4
p




Ucrounnku Toka. 3JIC uctoyHmka ToKa:

E — ACTOpOHHHXCl/If[
q
E
q
3.2.5
A
CTOPOHHUXCHIT
BuyTpeHHee conpoTuBiIeHNE HCTOUHUKA TOKA
3akon Oma A MOJNHOM (3aMKHYTOM) AJIEKTPUYECKOM
uenu: E = IR + Ir, orkyna
=E
Rr
!
3.2.6 -
R




3.2.7

[TapannensHOE COEIMHEHNE TIPOBOIHUKOB:
I=11+12+..,Ul=02=..,

1 1 1
=—4—+..

R R, R,

rapasul

R

apani




IlocnenoBaTeabHOE COCAUHEHHE IMPOBOAHUKOB:
U=U1+02+.,11=12=.,
R =R+ R,+...

oca

Toc




3.2.8

Rt

Pabora anekrpuueckoro Toka: A = [Ut.
3axoH [xoyins — Jlenna:

Q=I’Rt

QS

Ha pesucrope
2

R:Q:A:IZRIZIUtZ%t

S

Rt




1Ut

3.2.9

MOH_[HOCTB QJICKTPHUYCCKOI'0O TOKaA:

TennoBas MOINHOCTbB, BBIACIACMAs Ha pE3UCTOPE:
2
215 U r
P=I"R=—=]U
R

MOIIHOCTh UCTOYHHKA TOKA:

Iﬁ‘)i"‘l'ﬂtl:l'll
p="T=e=| gy

3.2.10

CBOOOJIHBIE HOCHUTENM DJIEKTPUYECKUX 3aps/ioB B
IIPOBOAHMKAX. MexaHu3Mbl MPOBOJUMOCTU TBEPABIX
METAJUIOB, PACTBOPOB M PACILUIABOB JIEKTPOJIUTOB, Ta30B.

[TonynpoBoaauky. [1oTynIpOBOIHUKOBBIN THO

33

MAT'HUTHOE I1OJIE

3.3.1

Mexannyeckoe B3aMMOJEHUCTBME MAarHUTOB. MarnurtHoe
nose. Bexkrop wmarmuTtHOM — HMHAyKuMH. [IpuHDmn

CYICPIO3NIHNU MArHUTHBIX MOJICH:

B=B,+B,+...




JIvHMM WHOYKIUMUM MarHUTHOro mnojs. KaptuHa nuHMI
WHIYKITUU MAarHUTHOTO OJISI IOJIOCOBOTO u

HOIIKOBOO6pa3HOFO IIOCTOSAHHBIX MAarHuTOB

332

OmnbiT Opcrena. MarautHoe 1oJie MPOBOJHUKA C TOKOM.
KapTuHa nuHMHA MHIYKIMM MarHUTHOTO IOJIS JJIMHHOTO
mpsAMoro IMMPOBOJJHUKA u 3aMKHYTOT'O KOJBLCBOI'O

IMPOBOAHMKA, KATYIIKHU C TOKOM

3.33

Cuna Amrniepa, €€ HanpaBJI€HUE U BEJIMYMHA!
F ,=IBlsina




IBlsina
, TJIC 0L — YTOJI MEX/Ty HalpaBJICHUEM ITPOBOIHUKA U
BEKTOPOM

Cwuuta JlopeHIia, €€ HanpapJIeHKe U BEIUYMHA:
F»=/q/ vBsina

F
Jlop
|q|vBsina
IJie 0L — yroJ MEKIy BEKTOpaMu
334 -
v
1%
u
B




JIBrmokeHUEe 3apsyKEHHOM 4YacTHULbl B OJHOPOJHOM

MAarHuTHOM IIOJIC

34

OJIEKTPOMAT'HUTHA S MHAYKIWA

IToTox BeKTOpa MarHUTHOM MHIYKIHU:
® =B, S=BScosa

D
B
3.4.1
S
BScosa
7 B
o/
G2
34.2 SBnenue anekrpomariuTHOW nHAYKIMK. D/1C nnayKkumuu
3aKoH 3JeKTpoMarHuTHoM nHaykun dapanes:
AD
343 E=—— = _(I):
| Ar A —
oy
ﬂ v, )
; !
344

3J1C uHAYKIMHU B IPSIMOM MPOBOAHUKE JJTMHOH 1,

JBUKYIIEMCS CO CKOPOCTBIO




(v 1)

)

B OJIHOPOJJHOM MarHMUTHOM Tojie B:
/ E; / =Blvcosa

Blvcosa

, TJIe 0. — yToJI MeX/1y BEeKTOpoM B 1 Hopmasbio

n




K IINIOCKOCTH, B KOTOpOfI JIC)KAT BCKTOPLI

luv
/
u
A%
; eCIIn
l
/
i
1
B
B
, U1




TO

/E;/=Blv
|E
Blv
3.4.5 [TpaBuno Jlenma
NHAyKTUBHOCTB:
=2
I
L
34.6 I
()]
, umm @ = LI

Camounnykuus. 9JIC caMOMHAYKIUU:




E. z—LEL =—LrI"
Ar

ol

3H€pI‘I/I5I MAarauMTHOTIO IMOJIA KaTyYIIKU C TOKOM:

_Lr

1%
)

3.4.7
2
L
1
2
3.5 SJIEKTPOMAT'HUTHBIE KOJIEFAHUA 1 BOJIHBI
351 Konebatenbublit KoHTYp. CBOOOHBIE 3JIEKTPOMAarHUTHBIE

KoJieOaHHS B nacaJIbHOM KoJiIe0aTeIbHOM KOHTYpC:

Y . P, -
g 7] =qﬂu-":illll_ E!CIE'—EPS |
| J |
i

Url ” = ‘Trr = mgnm Cos | r + r'pﬂ | = Im.zx COS I or + q:lﬂ |

®opmyna Tomcona:




T=2nvLC

T
2w
LC
, OTKyJa
_2m 1
w=""=_—_
T +LC
w
T
2

LC




CBsi3p aMIUIUTYZIbI 3aps/ia KOHJAEHCATOpa C aMILUIUTYIOU
CWJIbl TOKAa IPU CBOOOAHBIX  3JIEKTPOMArHUTHBIX

KoJe0aHusAX B HCATBHOM KOJIe0aTeTbHOM KOHTYpE:

3aK0oH COXpaHEHHUs SHEPTHH B HICATBHOM KOJIeOaTeIIbHOM

KOHTYpe:
352
3.53 BoiHyKIeHHBIE 37IeKTpOMarHUTHbBIE Kosiebanus. Pesonanc
[lepemennbit  Tok.  Ilpow3BoacTBO, mepemada U
noTpeOIeHue IEKTPUUECKON SHeprun
3.54 - 5 5 ;
cU _H _ U . =.[.I max _ const
2 2 2
CBoiicTBa  3JEKTPOMArHUTHBIX  BOJIH. B3anmnas
OpUEHTALMsI BEKTOPOB B JJIEKTPOMAarHUTHOW BOJIHE B
BaKyyMe:
E/lBlc
E
3.5.5
1




156 [llxana  smekTpoMarHUTHBIX  BOJMH.  [IpuMeHeHue
3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

OIITUKA

361 IIpsimonuHEHOE pacpOCTpaHEHUE CBETa B OJHOPOJHOU
cpene. Toueunslil uctoyHuk. Jlyd ceera

3aKOHBI OTPaKEHUS CBETA.

a=p

3.6.2

alP

IS

3.6.3 [TocTpoeHue n300pakeHUI B TUIOCKOM 3€pKajie

3aKOHBI IMPEJIOMJICHUS CBCTA.

[Ipenominenue ceera:

n, sina =n,sinf.

3.6.4

sinao.




sinp.

AOCOIIOTHBIN MTOKa3aTeNb MPEIOMIICHHUS:

c

n.,=——
6
abe ™,

abc

OTHOCHUTENLHBIN TTOKA3aTeIb MMpCIIOMJICHUA:

_n, vy
n - —_—

oT




1y

)

Xoq 1y4den B mpu3Me.




VI=V3. iy =Mk,
COOTHOIICHHE YacTOT M COOTHOLICHHE [UIMH BOJH IIPH
IIepexo/ie  MOHOXPOMATUYECKOrO CBETa dYepe3 IPAHHILY

pasaciia AByX ONTHYCCKUX CPC:

3.6.5

ny,<mn, n,

[TonHOE BHYTpEHHEE OTpAKEHUE.
[IpenenbHbIi yroi NOJIHOrO BHYTPEHHETO OTPAYKEHUS:
1 _m

sina, ,=—=
p
nl

OTH

Sina

oT




C06I/Ipa}omne U pacCCuBAOMIUC JIMH3BI. ToHkas nHuH3a.

DOKyCHOE PAaCCTOSIHUE U ONTHYECKasi CHJIa TOHKOM JIMH3BI:

D==
F

D
3.6.6
F
1
3.6.7 dopmysa TOHKOH JIMH3BIL:




Q|+~
=
Ty | =

VBenuueHue, 1aBacMoe JTMH30I:

_h_/f]
=y~




d T

AR,

F\ h
f

4

B ciyuae paccenBaromieit JMH3bL:

3.6.8

D0 F=—0,







XOI[ Jy4a, mpomeauero JUH3y noJ Mponu3BOJIbHBIM YTJIOM
K e€ raBHOU onrtraeckoit ocu. [TocTpoenne n3o0paxeHuit
TOYKH ¥ OTpe3Ka MPSMOil B COOUPAIOIINX U PACCEUBAIOIINX

JIMH3aX U UX CUCTEMax

3.6.9

doroamnmapar Kak onTtuueckuii mpubop. [ma3z kax

OIITHYCCKasa CUCTEMaA

3.6.

Wntepdepennst  ceera. KorepeHTHblE  MCTOYHHUKHU.
VYcnoBus HaOMIOAEHUST MaKCUMyMOB W MHHHMYMOB B
UHTEpQEPEHIIMOHHONM KapTHUHE OT JIBYX CHH(a3HBIX

KOTCPCHTHBLIX HCTOYHHUKOB:

MAKCIIMYMBET — A=2m

H
o~
H
[

\ S
MITHIIMYMET — A=(2m+1)=, m=0,%1,

3.6.11

Hudpaxmus ceera. dudpakimonHas pemérka. YcioBue
HaOMIOEHNST TIAaBHBIX MAaKCHMYMOB IIpH HOPMaJbHOM
NaJIeHu MOHOXPOMAaTHUYECKOTO CBETA C UIMHOW BOJHBI A

Ha pemeTKy ¢ nepuoaom d:

dsing,=mA,m=0,+(—1,+(—2,+(—3,...

dsing




3.6.12

Hucnepcus cera

KBAHTOBAA ®U3MKA

4.1

KOPITYCKYJISIPHO-BOJIHOBOU 1Y AJIN3M

4.1.1

'unotesza M. Ilnanka o kBantax. ®opmya [Inanka: E = hv

®oTtoHbl. DHEprus GoToHa:

E:hVZ%ZpC




pc

Nmnynbe ¢poToHa:

S




413 dororpdexr. Omnwbitet  A.I'.  CronetoBa. 3aKoHBI
o ¢dorospdexra
VYpaBuenue DiinmreiHa i Gotodddexra:
EdeTOHa =A BbIXO/a + EKI/IH max ?
¢dorona
4.14
ABBIXOOA
+

KHHmax

rae,




¢dorona

:thpzﬁ\l—C

Kp

A BbIXOJAa

BBIXOJa




KAHmMax ) 3ar

KMHmax

my

max




eU

3an

JlaBieHwne cBeTa.
JlaBneHue cBeTa HA  MOJIHOCTBIO  OTPAXKAIOIIYIO
MOBEPXHOCTh W  HA  TOJHOCTBIO  TMOTJIOHIAIOIILYIO

MMOBCPXHOCTH

4.2

OU3NKA ATOMA

4.2.1

IInanerapnas moxens aroma

422

[Tocrynarer bopa. M3nydenuwe u morjomieHHe (OTOHOB
MIpU TIEpEX0/Ie aTOMa C OJJTHOTO YPOBHSI JHEPTHH Ha APYTOi:

hv,, = he =|E,-E

mn . m |

Y

423

JluneituaTeie CIIEKTPHI.

CnekTp ypoBHEl 3HEpPruu aToMa BOJOpOJa:

—-1363B
Errzl—'\a-' ”=1:2:3: ---

i

4.3

OU3NKA ATOMHOI'O AIPA

4.3.1

Hyxnonnas monens sapa ['eiizenbepra — iBanenko. 3apsig

sapa. MaccoBoe uncio sapa. M3otomnsl

43.2

PannoakTUBHOCTE.

Anbda-pacnan;

A A4 4




bera-pacna.

DNeKTpOHHBIN B-pacnan:

A A 0
zX—2z Y + _je+v,

[TosutponHsIii B-pacman:
X Y+ Je+v,

l'amma-u3nydenue

433

3aKoH paIMOAKTUBHOTO pacIaja;
—t

N(t)=N,*2T

0

[Tycth m — Macca paJuoakTUBHOIO BellecTBa. Toraa

-t
m(t)=m,*2"




m(t)

434 Snepubie peakuuu. JleseHue u CUHTE3 saep




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YHEHUKA

» Gusuka; 10 knacc. yrinyonennoe ooyuenne KacbsinoB B.A. O01iecTBo €
OTpaHUYEHHON OTBETCTBEHHOCTHIO «J[PODAY; AKIIMOHEpHOE 00I1IECTBO
«3narensctBO «IIpocBemenue»

» ®usuka; 11 kinace. yrnmybnennoe ooyuenue KacssinoB B.A. O6miectBo ¢
OrpaHUYEHHON OTBETCTBEHHOCTHIO «/[PODAY»; AKIIMOHEpHOE 00IIECTBO

«3marensctBo «lIpocBemenue»

METOANYECKHUE MATEPHUAJIbBI U151 YAUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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