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HOACHUTEJIbBHAA 3AIINCKA

[Iporpamma mo ¢u3uke 6a30BOr0 ypoBHS Ha ypOBHE CpelHEro olmero oOpa3oBaHUs
pa3zpaboTaHa Ha OCHOBE MOJIOKCHHU M TPEOOBaHHWM K pe3ylbTaTaM OCBOCHHS OCHOBHOU
oOpa3oBaTelbHON mporpammbl, npencraBieHHbix B ®I'OC COO, a Ttakke ¢ yd€Tom
¢benepanpHOl paboueil MporpaMMbl BOCIUTAHWS W KOHIICTIMU TPENOJaBaHHUs Yy4eOHOTO
npeamera «®dusuka» B 00pa3oBaTeNbHBIX opraHuzanusax Poccuiickoit ®Denepanuw,
peayIn3yoUIMX OCHOBHbIE 00pa30BaTeIbHbIE IPOIPAMMBI.

Copneprxanue mporpaMmsbl 1Mo (U3MKE HANpPaBICHO Ha (OPMHPOBAHME ECTECTBEHHO-
HAyYHOM KapTHHBI Mupa oOydatommuxcsi 10—11 ximaccoB mpu oOydeHHM uX (HU3UKE Ha
0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-JEATEIbHOCTHOrO mnojaxoja. [Iporpamma mo ¢dusmke
cootBercTBYeT TpeboBanusM OI'OC COO k nuaHUpyeMbIM JTUYHOCTHBIM, MPEAMETHBIM U
MeTanpeIMETHBIM pe3ysibTaTaM OOy4deHHMs], a TAK)KE YUUTHIBA€T HEOOXOIMMOCTh peaanu3aluu
MEXIPEIMETHBIX CBsI3€ll (PU3UKU C €CTECTBEHHO-HAyUYHBIMH Y4eOHBIMU MpenMeramu. B Helt
OTPEENSAIOTCS OCHOBHBIE I1€1M U3ydyeHUs (U3UKKM Ha YpPOBHE CpeIHero oOIiero
o0pa3oBaHus, IUIAHUPYEMbIE pE3yJbTaThl OCBOEHHMS Kypca (PU3MKU: JMYHOCTHBIE,
MeTarnpeaMeTHBIC, TPeMETHBIC (Ha 6a30BOM ypOBHE).

[IporpamMma no gu3uKe BKIIOYAET:

e I[IJIaHUpPyEMblE€ pe3yJabTaThl OCBOEHHUS Kypca (u3MKuM Ha 0a30BOM YpOBHE, B TOM

quclie IpeIMETHBIE PE3YyIbTAThI IO TOJaM 00y4YeHHUS;

e cojepxaHue yueOHOro npeamera «Du3mnKay Mo rojaM o0ydeHusl.

dusnka Kak Hayka O HambOojiee OOIMX 3aKOHAX MPUPOBI, BBICTyMAas B KayeCTBE
y4eOHOro TMpeAMeTa B IIKOJE, BHOCHUT CYIIECTBEHHBIH BKJIAJ B CHUCTEMY 3HaHUH 00
okpyxatomeM mupe. LIkonpHBINA Kypec QU3MKH — CHCTEMOOOpa3yIOUIUid sl €CTECTBEHHO-
Hay4YHBIX Y4€OHBIX MPEIMETOB, MOCKOJBKY (PU3HUECKHE 3aKOHBI JIe)KaT B OCHOBE MPOLIECCOB
W SIBJICHUH, W3y4aeMbIX XUMHUEH, Ouosorued, ¢uzmueckoil reorpadueil U acTpOHOMHEH.
Hcnonb3oBaHne M akTUBHOE NpUMEHEHUE (DU3MUYECKUX 3HAHUU OMpeNeNsieT XapakTep U
pa3BUTHE pPa3HOOOpPA3HBIX TEXHOJOTUH B cdepe SHEepPreTuKH, TPAHCIOPTa, OCBOCHHUSA
KOCMOCA, IMOJY4YEHHUS] HOBBIX MATE€pUAJIOB C 3aJaHHBIMU CBOMCTBAMM M Jpyrux. M3ydeHue
(U3MKM BHOCUT OCHOBHOW BKJIaJ B (pOpMHpOBAHHE €CTECTBEHHO-HAYYHOW KapTUHBI MHpa
oOyuaroniuxcs, B (opMHupoBaHHE YMEHUN MNPUMEHSATh HAy4YHBIA METOJ MO3HAHUS IpH
BBITIOJIHEHUHN UMH Y4EOHBIX UCCIIeI0BaHUN.

B ocHOBy kypca (pu3uKu A ypOBHSI CpEAHETO 0OIero oO0pa3oBaHUs MOJIOKEH Pl
nJied, KOTOPbIE MOKHO pacCMaTpUBaTh KaK MPUHLUIIBI €r0 MOCTPOCHUS.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEW Kypc SIBISIETCS JOTMUYECKH 3aBEPILIEHHBIM,
OH COJEPXUT MaTepuall U3 BCeX Pa3/ieioB (U3MKH, BKIIOYAET KaK BOMPOCHI KIACCHUYECKOM,
TaK U COBPEMEHHOU (U3UKHU.

Hoes cenepanuzayuu. B cooTBeTcTBUM C HeW MaTepuan Kypca (U3HKH OOBEIUHEH
BOKpYT (usuueckux teopuil. Beaymum B kypce siBisieTcss popMUpoOBaHUE MPEICTABICHHIA O
CTPYKTYPHBIX YPOBHSIX MaT€pUH, BEUIECTBE U IOJIE.

Hoes  eymanumapuzayuu. EE€  peanuzauuss  mpenanosiaraeT — MCHOJIb30BaHHE
T'yMaHUTapPHOTO MOTEeHIMada (PU3HUECKON HAyKH, OCMBICIICHHUE CBSA3H DPAa3BUTHS (DUHUKH C
pa3BUTHEM OOLIECTBA, a TAK)KE C MUPOBO33PEHUECKUMH, HPABCTBEHHBIMU U 3KOJOTUYECKUMHU
poOIeMaMHu.

Hoes npuxnaonou manpasnennocmu. Kypc GU3MKU TpeanojaraeT 3HaAKOMCTBO C
IIMPOKUM KPYrOM TEXHUUYECKHX U TEXHOJOTMYECKUX TPUIIOKEHUI HM3yYEHHBIX TEOPHM U
3aKOHOB.

Hoes sxonocuzayuu peamusyercs MOCPEICTBOM BBEICHHS AIIEMEHTOB COJICpKaHMUS,
MOCBSIIEHHBIX SKOJIOTHYECKUM Mpo0IeMaM COBPEMEHHOCTH, KOTOpPBIE CBSI3aHbBI C pa3BUTHEM
TEXHUKM W  TEXHOJOTHH, a Takke OOCykJIeHHs mpoOieM  palHroHaJIbHOTO
MIPUPOJIOTIOIIB30BAHUS U SKOJIOTMYECKON 0€30I1aCHOCTH.



CrepHEBBIMH dJIEMEHTaMU Kypca (U3UKU Ha YPOBHE CPEIHEro oomero oopazoBaHus
ABIISIIOTCS (pU3UUecKue Teopuu (PopMHUpOBaHHE MPEICTABICHUNA O CTPYKTYpE MOCTPOCHUS
¢u3nveckoil Teopuu, posu (GyHAAMEHTAIHHBIX 3aKOHOB W TPHHIMIIOB B COBPEMEHHBIX
MPEJCTABICHUAX O MPHUPOJIE, TPAHUIIAX TPUMEHUMOCTH TEOPUH, /sl ONMUCAHUS €CTECTBEHHO-
Hay4HBIX SIBJICHUH U TIPOLIECCOB).
CHCTeMHO-IeATETLHOCTHBIM MOAX0A B Kypce (DU3HKH pealiu3yeTcsi MPexe BCEro 3a
CUéT OpraHu3aIH SKCICPUMEHTAIBHON e TeTbHOCTH oOydatommxcs. /s 6a30Boro ypoBHs
Kypca GU3MKA — O3TO HCIOJB30BAaHME CHCTEMBI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX
HKCTIEPUMEHTOB U JIA0OPATOPHBIX pabOT, KOTOPBIE B MporpamMMme Mo (Gpus3uke 0ObeIHMHEHBI B
oOmMi CIMUCOK YYCHMUYECKHX MPAKTHUYECKUX paboT. BrimeneHne B yKa3aHHOM IepedHe
1a00paTOPHBIX PadOT, TPOBOJUMBIX Il KOHTPOJISI M OIICHKH, OCYIIECTBIISIETCS YIaCTHUKAMU
00pa3oBaTeNIbHOTO TIPOIIECCa HWCXOJI W3 OCOOCHHOCTEW TUTAHHUPOBAHUS W OCHAIICHUS
kabunera ¢Qusuku. Ilpm sTOM oOOecmeunBaeTcsl OBIAJCHUE OOYUYAIOIIMMHUCS YMEHUSIMHU
MIPOBOJIUTH KOCBEHHBIE M3MEPEHUS, MCCIECOBAHUS 3aBUCHUMOCTEH (DU3MYECKHX BEIWYHH U
MOCTAHOBKY OITBITOB TI0 MPOBEPKE MPEII0KEHHBIX THIIOTES.
Bonpmoe BHUMaHHE ynaeisieTcsl PEIIEHUIO PAacYETHBIX M KayeCTBEHHBIX 3amad. [lpm
ATOM ISl PacYETHBIX 3a7a4 MPUOPUTETOM SIBIISTIOTCS 33/1a4M C SIBHO 3aaHHOW (PH3HUYECKON
MO/IENBIO, TIO3BOJISTFOIIINE TPUMEHSTh N3y4CHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJTHOTO
paszzmena Kypca, Tak ¥ MHTETPUPYS 3HAHHS M3 Pa3sHBIX pa3nesioB. J[s KadecTBEHHBIX 3a/1a4
MIPUOPUTETOM SIBITIOTCSL 3a/IaHUSl HAa OOBSICHEHHE MPOTeKaHWS (DU3WYECKHX SIBICHUH W
MIPOIIECCOB B OKPYKAIOIIEH KU3HU, TpeOyroire BeIOOpa (GU3NIECKON MOACTN /ISl CUTYaIluu
MPAaKTUKO-OPHEHTHPOBAHHOTO XapaKTepa.
B cootBerctBuu ¢ tpeboBanusmu PI'OC COO k MarepHambHO-TEXHUYECKOMY
obecrieueHnI0 y4eOHOTO Tporiecca 0a30BBIM ypoBeHb Kypca (PM3WKH Ha YpOBHE CpPEIHETO
o01ero oopa3oBaHMsl JOJDKEH M3y4aThCs B YCIOBUSAX MPEAMETHOTO KaOWHETa (DU3UKH WU B
YCIIOBUSAX MHTETPUPOBAHHOTO KaOWMHETa TMpEAMETOB EeCTEeCTBEHHO-HAyyHOro IMKia. B
kaOuHeTe (UBUKH JOJDKHO OBITH HeoOXxoaumoe mabopaTopHOe O0OOpYyIOBaHHUE IS
BBITIOJIHEHUSI YKA3aHHBIX B MporpamMMme Mo (U3MKe YYEHHYECKHX MPaKTHUYECKUX padboT u
J€MOHCTpAIMIOHHOE 000PYAOBaHHUE.
JlemoHcTpalmoHHoe oOopynoBaHue (OpMUPYETCS B COOTBETCTBUU C IMPUHIUIIOM
MUHUMAaJIbHON JIOCTATOYHOCTH U OOECIeYMBAET MMOCTAHOBKY MEPEUMCICHHBIX B MpPOTpaMme
1o (pU3HKE KIFOYEBBIX JEMOHCTPALMNA JIUIsl UCCIIEOBAHMS U3yYaeMBIX SIBIICHUH U MPOILIECCOB,
SMIUPUYECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHI.
JlaGoparopHoe oOopynoBaHUE IS YUCHUUYECKUX PAKTUUECKUX paboT popMupyercs B
BHJIE TEMaTHUYECKUX KOMIUIEKTOB U 00ecleyrBaeTcsi B pacuéTe OJJHOrO0 KOMILIEKTa Ha ABYX
oOyuaronuxcsa. TemaTHueckue KOMIUIEKTHI JIabOpaTOPHOro 000PYAOBAaHUS JOJDKHBI OBITH
MOCTPOCHBI HA KOMIUIEKCHOM HCIIOJIb30BAHUH aHAJIIOTOBBIX U IU(PPOBBIX MPUOOPOB, a TAKKe
KOMITBIOTEPHBIX U3MEPUTETBHBIX CUCTEM B BUE LIU(POBBIX TaOOpaTOPHil.
OCHOBHBIMH IEJSIMU U3YyUeHUS (PU3UKHU B 00IIeM 00pa30BaHUM SIBISIFOTCS:
e (opmupoBaHue HMHTEpeca U CTPEMIICHHSA OOYJaIOUIUXCA K HAYYHOMY H3yYCHHIO
MIPUPO/IbI, Pa3BUTHE UX UHTEIEKTYalIbHBIX U TBOPYECKUX CIIOCOOHOCTEH;

e pa3BUTHE TMPEACTABICHUN O HAYYHOM METOAe TMO3HaHUS U (OPMUPOBAHUE
UCCIIEI0BATENICKOTO OTHOIIEHUS K OKPY)KAIOLIUM SIBICHUSIM;

e (opMupOoBaHME HAYYHOTO MHMPOBO33pEHMS KaK pe3ylbTaTa M3y4€HUS OCHOB
CTpOEHUS MaTepuu U (PyHIaMEHTANTbHBIX 3aKOHOB (PU3UKU;

e (opMupoBaHHEe YMEHMH OOBSICHATH SBJICHUS C HCIOJb30BAHUEM (PU3MUECKHUX

3HAHWUI U HAYYHBIX JOKA3aTENbCTB;

e (QopmupoBanue mnpeAcTaBIeHUH O ponud GUIMKA IS PA3BUTHS  JIPYTHX

€CTECTBEHHBIX HayK, TEXHUKH U TE€XHOJOTHH.

JlocTikeHne 3TUX Lieneld obecreunBaeTcs pelieHueM CIeAYIOIUX 3a/1a4 B Ipolecce
u3yueHHs Kypca GU3UKU Ha YPOBHE CpelHEero oomiero oopa3oBaHus:



e npuoOpeTeHHe CHUCTeMbl 3HaHMKW 00 O0O0muX (U3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHaXx, TEOpHSIX, BKIIIOYAass  MEXaHHKY, MOJICKYIISAPHYIO ¢busuky,
ANIEKTPOMHAMUKY, KBAHTOBYIO (PH3UKY U 3JIEMEHTHI acTPO(UNKH;

e (opMupoBaHHE YMEHHH MPUMEHATH TEOPETUUYECKUE 3HAHUA i OOBSICHEHUS
(GU3NYeCKUX SBJICHUH B TPUPOJNE W JUIA TPUHATUS TMPAKTHUECKUX PEIICHHH B
MOBCEIHEBHOMN JKU3HU;

® OCBOGHHE CIOCOOOB pPEHICHMS PA3IMYHBIX 3a]a4 C SBHO 3aJaHHON (hu3HyecKoi
MOJIeNBIO, 3a/lad, MOJPa3yMEBAIOIINX CaMOCTOSTEIbHOE CO3JaHue (PU3nYecKon
MO/IENH, a/IeKBaTHON YCIIOBUSIM 3a/1a4H;

® TOHMMaHHE (PU3MUYECKUX OCHOB U NMPHUHILUIOB JCHCTBHUS TEXHUYECKUX YCTPONCTB U
TEXHOJIOTUIECKUX MPOIECCOB, X BIUSHHS HA OKPYKAIOIIYIO CPELY;

® OBJIAJCHHE METOJAaMH CAaMOCTOSITENIFHOTO  IUIAHWPOBAHUS W TNPOBEICHUS
(GU3NYECKUX  DKCIEPUMEHTOB, aHalM3a H  HMHTEPIpeTalnud  WHPOpPMAINY,
OTIpeIeNIeHNs! IOCTOBEPHOCTH TOTYYEHHOTO PE3yabTaTa;

® CO3/aHWE YCIOBHH [UIA Pa3BUTHS YMEHHH TPOEKTHO-HUCCIIEA0BATEIHCKOM,
TBOPYECKOM ACSITEIBHOCTH.

Ha u3yuenue ¢usuku (6a30BBIA YpOBEHB) HA YPOBHE CpPEAHETO 00IIero o0pa3oBaHus

otBoautcs 134 vacos: B 10 ximacce — 68 wacoB (2 gaca B Hezeno), B 11 kimacce — 66 gacoB (2
yaca B HEJIEIIO).



COJEPKAHUE OBYYEHUA

10 KJIACC

Pa3nes 1. ®u3uka U MeTOABI HAYYHOIO NIO3HAHUS

®usuka — Hayka o npupoje. Hayuneie meToasl o3HaHUS OKpysKawolero mupa. Poib
9KCIEPUMEHTA U TEOPUH B MPOLIECCE NO3HAHUS PUPObl. DKCIIEPUMEHT B (pU3HKE.

MopnenupoBanue (HU3MUECKUX SBICHHA W TpoleccoB. HaydHble THIOTE3BI.
®u3nyeckue 3aKOHbI U TEOPUU. ['paHUIbl TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB. [IpuHIMD
COOTBETCTBHUSI.

Pons u mecto ¢usuku B pOpMUPOBAHMU COBPEMEHHOW HaydHOM KapTHUHBI MHpa, B
MIPAKTHUYECKON IEATEIbHOCTH JIFOJICH.

Jlemoncmpayuu

Amnanorosble ¥ IM(PPOBBIE U3MEPHUTENbHBIE TPHUOOPHI, KOMITBIOTEPHBIE AATUYHKH.

Pasnen 2. Mexanuka

Tema 1. Kunemamuka

Mexanudeckoe aBmwkeHne. OTHOCHTETLHOCTh MEXaHHMYECKOTO MBrKeHHS. Cucrema
otcuéra. Tpaekropus.

[Tepemernienne, CKOpPOCTh (CpemHssI CKOPOCTh, MTHOBEHHAsT CKOPOCTh) U YCKOpPEHHE
MaTepuaIbHON TOYKH, UX MPOCKIIMUA HA OCH CUCTEMBI KoopAuHaT. ClioeHue nepeMenieHui
U CJIOKEHHE CKOPOCTEN.

PaBHOMEpPHOE M paBHOYCKOpPEHHOE MPSIMOJIMHEHHOE ABMKEHUE. | padKu 3aBUCUMOCTH
KOOPAMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NIEPEMELICHUSI MaTEPUAIbHON TOYKH OT BPEMEHH.

CBoboaHoe majieHre. Y CKOpeHrue CBOOOTHOTO TaACHHS.

KpuBonuueitHoe nBwkeHue. JIBMKEHHE MaTepUaJbHOM TOYKHM MO OKPYKHOCTHU C
MOCTOSIHHOM IO MOJYJIIO CKOPOCTBIO. YTJIOBasg CKOPOCTh, JIMHEWHass cKopocTh. [lepuon u
yactoTa oOpameHus. LleHTpocTpeMuTenbHOE yCKOPEHHE.

TexHnueckne ycTpOHMCTBA M MNPAKTHYECKOE NPUMEHEHHUE: CHUIOMETP, JBHUIKECHHE
CHapsJ0B, LICMHbIE U PEMEHHBIE NTEpEIAUH.

Jlemoncmpayuu

Mogenb cucteMsbl OTCUETA, UILUTFOCTPALIMS KUHEMAaTUYECKUX XAPAKTEPUCTUK JIBUKECHUSI.

[IpeoOpazoBanue IBUKEHHA C UCTIOIb30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habnronenue aBrxeHus Tena, OpOIIeHHOTO MO/ YIJIOM K TOPU30HTY U TOPHU30HTAJILHO.

N3mepenue yckopeHust CBOOOTHOTO MaIeHHUSL.

Hamnpagnenue ckopocTH npy JBUKEHUHU 1O OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3yuenne HepaBHOMEPHOTO JABUKEHUS C LIEJIbIO ONPEIEIICHUS] MTHOBEHHOM CKOPOCTH.

HccnegoBanue  COOTHOLIEHUS  MEXAYy  NOYTSAMH, [POWJIEHHBIMU  TEJIOM  3a

MOCJIEIOBATEeNIbHBIE PABHBIE MPOMEXYTKH BPEMEHH MpPH PABHOYCKOPEHHOM JBWKCHHH C
HAYalbHOM CKOPOCTHIO, PABHOU HYITIO.

N3yuenue nBuKeHUs apuKa B BA3KOU KUIAKOCTH.

N3ydenue nBuxeHus Tena, OpOIIEHHOTO TOPHU30HTAIBHO.

Tema 2. Junamuxa

[Ipuaiun otHocurenbHOcTH ['amuies. Ilepseiit 3akoH Herorona. MHeprumansHbie
CHCTEMBI OTCUETA.

Macca tena. Cuna. IlpuHnun cynepnosunuu cui. Bropol 3akoH Hproorona mns
MaTepuanbHOM TOUKHU. TpeTuid 3akoH HproTOHA /1711 MaTepUaibHbIX TOYEK.

3akoH BceMupHoro Tsarotenus. Cuna tskectu. [lepBas kocMHuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena.



Tpenue. Buasl Tpenus (mokosi, ckoybxenusi, kauenusi). Cuna tpenus. Cyxoe TpeHue.
Cuna TpeHUs CKOJNBKEHHS H cwia TpeHus mokos. Koapdumument tpenus. Cuma
CONPOTHUBIICHUS MPU ABUKEHUU TeJIa B )KUJIKOCTU WJIH rase.

[ToctynaTensHOE U BpalaTeIbHOE JBIKEHHE a0COIIOTHO TBEPIOTO TeEa.

MoMeHT cuiibl OTHOCUTEIBHO OcCH BpaiieHus. [lmedo cuibl. YcinoBus paBHOBECHS
TBEPAOTO TEa.

TexHuueckre yCTpOWCTBA W MPAKTUUECKOE MPUMEHEHHE: TMOAIIMITHUKU, JIBIKCHHE
HCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBrieHME MHEpLIUH.

CpaBHeHHE MacC B3aMMOICHCTBYIOITUX TEll.

Bropoit 3akon HeroToHa.

Nsmepenue cu.

CrnosxeHue cui.

3aBUCUMOCTb CHJIBI YIPYTOCTH OT Ae(pOopMaIui.

HeBecomocts. Bec Tena npu yCKOpEHHOM NOAbEME U TTAJICHHH.

CpaBHEHHE CHII TPEHUS TIOKOSI, KAYEHUS U CKOJTHKCHHS.

VYcnoBus paBHOBecus TBEPIOTO Tenna. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3yuenue nBuxeHust Opycka 1o HaKJIOHHOW MJIOCKOCTH.

HccnenoBanne 3aBUCHMOCTH CHJT YIIPYTOCTH, BO3HUKAIOIIUX B MIPYKUHE U PE3UHOBOM
obpasrie, oT ux aedopmariuu.

HccnenoBanue ycioBuii paBHOBeECHs TBEPAOIO Tella, UMEIOIIETO OCh BPAILEHUSI.

Tema 3. 3axoHbl COXpaHEHUs 8 MEXAHUKE

NmMnynbc MatepuanbHOW TOYKH (Tea), CHCTEMbl MaTEepHANIBHBIX TOYEeK. Kmmynbe
CHJIBI M U3MEHEHHE UMITyJIbca Tejla. 3aKOH COXPaHEHHUs UMIyjbca. PeakTuBHOE JTBUKEHHE.

PaboTa cunpl. MOIIHOCTE CHJIBL.

Kunerndeckast 2Heprus MmaTepraibHON TOUKH. Teopema 00 M3MEHEHUH KUHETUYECKON
SHEpPruu.

[lorenumaneHas oHeprus. [loTeHuuanbHas sHeprus ymnpyro JaehopMHUPOBAHHOMN
npyxuHbl. [loTeHunanbHas sHeprus Tena BOJIU3U MOBEPXHOCTH 3EMIIH.

[ToTeHnmanpHbple U HEMOTEHIUANbHBIE CHIIbL. CBs3b paOOThl HEMOTEHIUAIBHBIX CHII C
W3MEHEHHEM MEXaHMYECKON SHEpruM CHCTEMbl Tell. 3aKOH COXpaHEHUS MEXaHHYECKOM
SHEpPruu.

Yopyrue u Heynpyrue CTOJIKHOBEHHSL.

Texuuyeckne ycTpoilcTBa U NPAKTHUECKOE TPUMEHEHHE: BOJOMET, KOMED,
MPYKUHHBIA TUCTOJIET, ABUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsl UMITYJIbCA.

PeakTuBHOE ABMKEHUE.

[Tepexon moTeHIMAIBHON PHEPTUHN B KHHETUUECKYIO M 0OpaTHO.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3ydeHne abCONIOTHO HEYNPYroro yaapa C MOMOIIBIO0 JIBYX OJMHAKOBBIX HUTSHBIX
MasTHUKOB.

HccnenoBanue cBsizu paOOTHI CHIIBI ¢ U3MEHEHHEM MEXaHWYEeCKOW PHEpPruM Teja Ha
MIpUMEpPE PACTSHKEHUS PE3UHOBOTO HKI'YTa.

Pa3nen 3. MoaekyasipHasi puznka 1 TepMOIHHAMHUKA
Tema 1. Ocnosbt MONEKYAAPHO-KUHEMUUECKOU MeopUuU
OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJIIPHO-KMHETHUYECKOM TEOPUM M UX OIBITHOE
obOocHoBanue. bpoyHoBckoe npmxenue. uddysus. Xapakrep IBIKEHUS U B3aUMOJICHCTBUS



4yacTHUI[ BellecTBa. MoJenu CTpOEHUsl ra3oB, XUIAKOCTEH W TBEPABIX Tel M OOBICHEHHE
CBOMCTB BEIllECTBA HAa OCHOBE JTUX Mogzened. Macca m pasmepbl Mosekyl. KomauuecTBo
BemiectBa. [loctosinnas ABoraapo.

TermmoBoe paBHoBecue. Temneparypa u €€ uzmepenue. llkana remneparyp Llenscus.

Mogenb uaeanbHoro raza. OCHOBHOE YpaBHEHUE MOJICKYJISIPHO-KUHETUYECKON TEOPUH
uJeaNbHOTO Ta3a. AOCONIOTHAs TeMIlepaTypa Kak Mepa CpeaHell KUHETHUYECKOW SHEpPruu
TEIUIOBOrO JBWKEHUs vactul rasa. [llkama temnepatyp KenbBuna. ['a30BbI€ 3aKOHBI.
VYpasuenue Menneneesa—Knaneitpona. 3akon [anberona. M3omporecchl B uieaibHOM ra3e ¢
MOCTOSIHHBIM ~ KOJIMYECTBOM  BemiecTBa. [ padmdeckoe MpeICTaBICHUE HM30IMPOIIECCOB:
n30TEpPMa, U30X0pa, n300apa.

TexHuueckune ycTpoicTBa U MPaKTUYECKOE TPUMEHEHHUE: TEPMOMETP, OapomMeTp.

Jlemoncmpayuu

OnbITh, JTOKA3bIBAIONIME JMCKPETHOE CTPOCHHE BelIeCTBA, (oTorpaduu MOJEKYI
OPraHNYeCKUX COCTMHECHUH.

OneITh 10 AUPPY3UN KUAKOCTEN U Ta30B.

Mogenb OpOyHOBCKOTO JIBHKCHHUSI.

Monens onbita LlTepHa.

OMBITHI, TOKA3BIBAIOIINE CYIIIECTBOBAHUE MEKMOJICKYISIPHOTO B3aUMOACHCTBUS.

Monens, WUTIOCTpUpYIOLIas MPUPOTy JaBJICHUS ra3a Ha CTEHKH COCYAa.

OMBITHI, WJUTFOCTPUPYIOIINE YPABHEHHUE COCTOSHHS HI€aTLHOTO Ta3a, U30MPOIIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

Ompenenenne Macchl BO3/IyXa B KJIIACCHOM KOMHATE Ha OCHOBE M3MeEpeHUU o0BhEMa
KOMHATHI, JaBJICHUS U TEMIIEPATYPHI BO3AyXa B HEM.

HccnenoBanue 3aBUCMMOCTH MEX/1y TApaMEeTPaMU COCTOSTHUS Pa3peXEHHOTO rasa.

Tema 2. Ocrogbl mepmoounamuku

TepMmoaunamuyeckas cucrema. BHyTpeHHSI SHEPTHUST TEPMOJIUHAMUYECKON CUCTEMBI U
cnocobbl e€ wu3meHeHus. KommuecTtBo Temnotel W pabota. BHyTpeHHsAs sHeprus
OJIHOATOMHOI0 HJCAJIBHOIO rasza. Buupl Temionepenayu: TEIIONPOBOAHOCTh, KOHBEKIUSA,
M3JIy4eHHE. Y IeJbHas TeIII0EMKOCTh BellecTBa. KoanyecTBo TemIoTsl pyu TEIUIONEpeaaye.

[Tonsitne 06 ammabarHom mpouecce. [lepBbiii 3akoH TepmoauHamuku. [IpuMenenue
MEepBOro 3akOHa TEPMOJMHAMUKH K u3ompoueccaM. ['paduueckass mnTeprnperausi padoThI
rasa.

Bropoii 3akon TepmoarHaMuku. HeoOpaTuMoCTh MpoIIecCOB B PUPO/IE.

TeroBbie Mamuubl. [lpuHnunel aelicTBus TemaoBbix MammH. [IpeoOpazoBaHus
SHEPruu B TEIUIOBBIX MamnHax. KoadduuueHt mnone3sHoro neHCTBUS TEIMJIOBON MalIMHBI.
Hukn Kapuo u ero kxod>p@uuMeHT Mone3HOro AeHCTBUA. ODKOJIOTUYECKHE MPOOIEeMbI
TEIJIOPHEPTEeTUKH.

TexHuueckre yCTpOMCTBA M IMPAKTHUYECKOE MPUMEHEHME: JBUTATENlb BHYTPEHHETO
Cropanusi, ObITOBOM XOJOIUIbHUK, KOHTUIIHOHED.

Jlemoncmpayuu

W3menenne BHYTpPEHHEW SHEPrUM Tela MPHU COBEPIICHUH PAOOTHI: BBUJIET MPOOKU U3
OYTBIJIKM TOJ] ACWCTBUEM CXKAaTOro BO3/yXa, HarpeBaHue 3dupa B JATyHHOU TpyOKe MyTEéM
TpeHHs (BHIC0IEMOHCTpAIIH).

N3menenue BHyTpeHHEH sHEpruu (TeMIepaTypbl) Tela Mpu Terionepeaaye.

OmnbIT 1o aguabaTHOMY PaCHIMPEHUI0 BO3IyXa (OIBIT C BO3AYIIIHBIM OTHUBOM).

Mopenn mapoBoil TypOWHBI, [BUTAaTeNss BHYTPEHHEro CropaHus, pPeaKTHUBHOTO
JBUTATEJS.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3mepenue yaenbHOM TEIIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanun eeujecmea. Pazosvie nepexoovl



[TapooOpazoBanne u KoHAcHcanus. Vcnapenue wu kureHue. AOCONOTHasS U
OTHOCUTENIbHAS  BIIAXKHOCTb  BO3Ayxa. HacelmenHueld  map.  YjaenbHas  TeEIUIOTa
napooOpazoBaHus. 3aBUCUMOCTh TEMIIEPATypPhl KUTICHUS OT JaBIICHUS.

Teépnoe teno. Kpucrammmyeckue u amopdnble Tesna. AHU3OTPOINHUS CBOMCTB
kpuctauioB.  Kuakue  kpuctawiel. CoBpeMeHHbIE — MaTtepuanbl.  [lmaBienwe  u
KpUcTayuIh3anus. Y aenbpHas TerioTa miasiaeHus. Cyomumanus.

VYpaBHeHHE TEIUIOBOTO OajiaHca.

TexHuueckre yCTpONCTBAa U MPAKTUUECKOE MPUMEHEHHUE: TUTPOMETP M IICHUXPOMETP,
KaJIOPUMETP, TEXHOJOTUU TOJYyYEHUs COBPEMEHHBIX MaTepuajoB, B TOM YHUCIE
HaHOMAaTEPHUAIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiiCTBa HACHIILIEHHBIX MTAPOB.

Kunenue npu NOHWKEHHOM JaBICHUH.

Crioco6b1 U3MEPEHUS BIAKHOCTH.

HaGnronenue narpeBanus 1 TUIaBICHUS! KPUCTAIUIMYECKOTO BEIIECTBA.

JleMoHCTpanys KpuCTalIoB.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3mepenune OTHOCUTETHLHOM BIAKHOCTH BO3IyXa.

Paznea 4. DuekTpoanHaMmmuka

Tema 1. Dnekmpocmamuka

DNeKTpu3anusa Tel. OJJNEKTpUuYecKui 3apsan. JlBa Buaa SIEKTPUYECKHUX 3apsiJiOB.
[TpoBOAHMKH, AUDTIEKTPUKH U TIOTYITPOBOAHUKN. 3aKOH COXPAHECHHS JIEKTPUUECKOTO 3apsia.

B3aumoperictBue 3apsanoB. 3akoH Kynona. TodedHbI 3JI€KTpUYECKHM  3apsl.
DnekTpuyeckoe mnoJie. Hanpspk€HHOCTh aiekTpuueckoro mojd. [IpuHoun cyneprno3unuu
ANEKTPUYECKUX MoJieh. JINHNY HanpsKEHHOCTU AIEKTPUYECKOTO TOJIA.

Pabota cun snekrpocratmdyeckoro mosa. I[lorennuan. Pa3HOCTP TMOTEHITMANOB.
[IpoBogHMKM W  JHUPJEKTPUKH B AJIEKTPOCTATUYECKOM  mose.  JludneKkrpudeckas
MIPOHULI[AEMOCTb.

OnexkrpoéMkocTb. KoHzneHcarop. D1eKTpOEMKOCTh TNIOCKOIO KOHAEHCATOpa. DHEPrus
3apsKEHHOTO KOHJIEHCATopa.

TexHuueckne ycTpoHCTBA U NMPAKTHYECKOE MPUMEHEHHE: JJIEKTPOCKOIL, 3IEKTPOMETP,
AIIEKTPOCTATUYECKAS 3aIUTA, 3a3eMJICHHE JIEKTPOIIPUOOPOB, KOHJIEHCATOP, KOMUPOBAIbHBIN
armapar, CTpyHHbIN PUHTEP.

Jlemoncmpayuu

YCTpoHCTBO M IPUHIIUIT IEUCTBUA SJIEKTPOMETpA.

B3anmoelicTBre Ha3IEKTPU30BAHHBIX TEJl.

DIIEKTPUYECKOE T0JIE 3aPSHKEHHBIX TEl.

[IpoBOAHUKH B 31EKTPOCTATHUECKOM MOJIE.

DNeKTpocTaTUYeCKas 3alluTa.

JIMBIIEKTPUKY B 3JIEKTPOCTATUYECKOM II0JI€.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IIJIOCKOTO KOHJEHCAaTOpa OT IUIOIIAAM IUIACTHH,
pPacCTOSTHUSA MEKy HUMH U TUAJIEKTPUIECKON POHUIIAEMOCTH.

DHeprus 3apsyKEHHOT0 KOHJIEHCATOPA.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3mepenue 31eKTpoEMKOCTH KOHIEHCATOPa.

Tema 2. Illocmoannwiit 3nexkmpuyeckuit mox. Toku é pa3iuynvix cpeoax

DNEeKTPUYECKUM TOK. YCIOBUS CYIIECTBOBAHMS 3JIEKTPUYECKOTO TOKa. McTouHuku
Toka. Cuia Toka. [TocTosHHBIN TOK.

Hanpsoxenue. 3akon Oma it yyacTka 1enu.



DnexTpuyeckoe COIIPOTHBJICHUE. VY nenpHOE COIIPOTUBIICHUE BELIECTBA.
[TocnenoBarenpHOE, NapauIEIbHOE, CMEIIAHHOE COEAMHEHNE IPOBOIHUKOB.

Pabora snekrpuyeckoro Toka. 3akoH Jlxoyms—JleHnia. MOIIHOCTh 3IEKTPHYECKOTO
TOKa.

DNEeKTpOABMKYIIasl CUjla U BHYTPEHHEE CONPOTHUBIIEHUE MCTOYHMKA TOKA. 3akoH Oma
JUIS TTOJTHOM (3aMKHYTOH) aekTpuyeckoil uenu. KopoTkoe 3aMblkaHue.

DONeKTpOHHAas MPOBOAMMOCTb TBEPABIX METAUIOB. 3aBUCHUMOCTb COINPOTUBIICHUS
METaJJIOB OT TemnepaTypbl. CBEpXIIPOBOIUMOCTb.

DnexTpuueckuil TOK B Bakyyme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[HonynpoBoanuku. CoOcTBEHHass M INpPUMECHAs IMPOBOJUMOCTH MOJIYIIPOBOIHUKOB.
CgpoiictBa p—n-nepexoa. [TomyrnpoBoiHUKOBbEIE IPHOOPBHI.

DNeKTpUYecKuil TOK B pacTBOpax M pacijiaBax 3JIEKTPOJIUTOB. DJIEKTPOJIUTHYECKAs
JUCCOITHAIUS. DIEKTPOJIN3.

OnexTpuueckuil TOK B razax. CaMOCTOSITENBbHBII M HECaAaMOCTOSATENbHBIN pa3psi.
Momnnus. [Tnazma.

Texnuyeckue yCTpOHCTBa M MPAKTHYECKOE IPHUMEHEHHUE: aMIEpPMETp, BOJBTMETP,
peocTar, HMCTOYHHUKHM TOKA, JJIEKTpOHArpeBaTelbHble MPUOOPHI, 3SIEKTPOOCBETUTEIbHbBIE
puOOPHI, TEPMOMETP CONPOTHUBIICHUS, BaKyyMHBIN THOJ, TEPMUCTOPBI U (POTOPE3UCTOPHI,
MIOJIYTIPOBOIHUKOBBIH 1MOJI, TaJlbBAaHUKA.

Jlemoncmpayuu

W3mepenue cuiibl TOKa U HAMPSHKEHUSL.

3aBUCUMOCTh COMPOTUBIICHUS LMJIMHIPUUYECKUX MPOBOJHUKOB OT JUIMHBI, TUIOIIAIU
MONIEPEYHOr0 CEYEeHUS U MaTepuaa.

CMmelnranHoe coeIMHEHUE POBOJHUKOB.

[Ipsimoe n3mepenue >MeKTpoaABKYIIeH criibl. KOpoTKoe 3aMbIKaHHUE rajlbBAHUYECKOTO
3JIEMEHTA U OLICHKA BHYTPEHHErO CONPOTHUBIICHHUS.

3aBUCUMOCTb CONPOTUBIIEHUSI METAJUIOB OT TEMIEPATYPBI.

[IpoBOAMMOCTB 3JEKTPOJIUTOB.

HckpoBoii pa3psia v MPOBOJIUMOCTh BO3/1yXa.

OHOCTOPOHHSS TPOBOUMOCTD AUO/IA.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomol

N3yuenue cMemaHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepeHue SIEKTpOABMKYIIEH CHJIBI HCTOYHMKA TOKAa W €r0  BHYTPEHHETO
CONIPOTHBIICHHUSL.

Habmonenue snextpoiusa.

MexnpeaMeTHble CBSI3H

N3yuenne kypca ¢usuku 6azoBoro ypoBHs B 10 kiacce ocyImiecTBIAETCS € y4ETOM
COJIepKaTeNbHBIX MEXIPEIMETHBIX CBSI3ed C KypcamMH MaTeMaTHUKH, OWOJIOTHH, XUMUH,
reorpaduu U TEXHOJIOTHH.

Meoicnpedmemuule noHsimus, CBI3aHHBIE C U3yYEHUEM METOJIOB HAYYHOTO MO3HAHMSL:
SBJICHUE, HAy4YHBIH (aKT, THIOTe3a, (u3MuecKas BEIMYMHA, 3aKOH, TEOpHs, HAOIIOJICHHE,
JKCIIEPUMEHT, MOJACIMPOBAHUE, MOJENb, U3BMEPEHUE.

Mamemamuxa: pelleHue CHUCTeMbl ypaBHEHHH, IuHeiiHas ¢yHKuus, mapadona,
runepbonia, ux TpaduKd M CBOICTBA, TPUTOHOMETpUYECKHE (YHKIIMH: CUHYC, KOCHHYC,
TAHT'€HC, KOTAaHI'€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOKJIECTBO, BEKTOPHI U UX IMPOEKIUHU
Ha OCH KOOPJMHAT, CJII0KEHNUE BEKTOPOB.

buonocusn: wmexanndyeckoe JIBUKEHME B JKUBOM mpuponae, nuddysus, ocmoc,
TEIUIOOOMEH KUBBIX OpPraHU3MOB (BHIBI TEIUIONEpeNadyd, TEMJIOBOE pPaBHOBECHE),
JNEKTPUYECKUE ABJIEHUS B KUBOU IPUPOLE.



Xumusa: JTUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB U MOJIEKYJ, MOJIb
BEIIECTBA, MOJIApHAs Macca, TEIUIOBbIE CBOMCTBA TBEPIBIX TeEN, JKUAKOCTEW W Ta30B,
JIEKTPUYECKHE CBOWCTBA METAIJIOB, AIEKTPOJIUTHYECKAS TUCCOLMALINS, TAJIbBAHUKA.

T'eoecpaghus: BNaXXHOCTH BO3lyXa, BETPBI, OapOMETp, TEPMOMETD.

Texnonozus: 1peoOpa3oBaHUE [BWKEHUM C HUCIOJIb30BAHUEM MEXaHU3MOB, YUYET
TPEHUS B TEXHMKE, MOAIINIHUKY, UCIOIb30BAaHUE 3aKOHA COXPAHEHUS UMITYJIbCa B TEXHHUKE
(pakera, BOOOMET U Jpyrue), IBUraTeslb BHYTPEHHEr0 CropaHus, napoBasi TypOuHa, ObITOBOM
XOJIOIMIbHUK, KOHJMIMOHEP, TEXHOJOTUHU MOJIYYEHHUsS] COBPEMEHHBIX MATE€pPHAJIOB, B TOM
YyCc/ie HAaHOMAaTEepUalOB, U HAHOTEXHOJIOTHUH, AJIEKTPOCTATUYECKAs 3allluTa, 3a3eMJICHUE
AIIEKTPONIPUOOPOB, KCEPOKC, CTPYHHBIN TNPUHTEP, JJIEKTpOHArpeBaTebHbIE MPHOOPHI,
AJIEKTPOOCBETUTEIbHBIE IPUOOPHI, TaJIbBAaHUKA.

11 KJIACC

Paznen 4. DiaekrpoamnamMuka

Tema 3. Maznummnoe none. I1eKmMpPoOMazZHUMHAA UHOYKYUSA

TlocTtosgunple MarHuUTEL. B3anMopaelicTBHE MOCTOSHHBIX MAarHUTOB. MarHuTHOE IOJIE.
Bektop MmarHuTtHOM wuHAYKUMH. [IprHOMIO Cynepno3uuuMyd MarHUTHBIX moJied. JImHuM
MarHUTHOM MHAYKIWUK. KapThHa TMHUNA MAarHUTHOW MHIYKIIMHY TOJIS IOCTOSTHHBIX MarHUTOB.

MarunuTHO€ 1MoJjie MPOBOJHMUKA ¢ TokoM. KapTuHa TMHUN WHAYKIIUA MarHATHOTO TOJIS
JUTMHHOTO TIPSIMOTO TIPOBOJAHUKA M 3aMKHYTOTO KOJBIIEBOTO MPOBOJHUKA, KATYITKH C TOKOM.
OnbiT Opcrena. BzanMoelicTBrue MpOBOJHUKOB ¢ TOKOM.

Cuna Amriepa, €€ MOIYJb U HAalPaBJICHUE.

Cuna Jlopenna, €€ MOayJab W HampapjieHue. JIBHKeHUE 3apsHKEHHOM 4YacTHIlbl B
OJIHOPOJTHOM MarHuTHOM moJjie. Pabora cumsl Jlopenna.

SIBnenne siaeKTpoMarHUTHOW HHAYKIWHU. [IOTOK BEKkTOpa MarHUTHOM WHAYKIIUH.
DJIEKTPOABMIKYIIAS CUJIa MHAYKIIMU. 3aKOH JIEKTpoMarHuTHOM nuaykunu dapanes.

BuxpeBoe anekTpuueckoe moJie. DIEKTPOABIKYIIAsA CUJIa UHAYKIIMU B MPOBOJIHUKE,
JBIOKYIIEMCS TTOCTYNATEIbHO B OJTHOPOJIHOM MarHUTHOM IOJIE.

[IpaBuno Jlenna.

NHayKTUBHOCTG. SIBJ€HHME CAMOMHAYKIIUU. DJIEKTPOABMKYILAS CHUJIa CAMOUHYKIIUH.

DHEPrusi MarHUTHOTO TOJISI KATYIIKA C TOKOM.

DJIEKTPOMArHuTHOE MOJIE.

TexHuyeckre yCTpPOMCTBA W MPAKTUYECKOE NPUMEHEHHE: IOCTOSHHBIE MAarHUTHI,
AJIEKTPOMArHUThI, 3JEKTPOJBUIATENIb, YCKOPUTEIN AJIEMEHTAPHBIX YACTHUIL, WHAYKIMOHHAS
MeYb.

Jlemoncmpayuu

OnbIT DpcTena.

OTKIJIOHEHHUE ANEKTPOHHOIO ITy4YKa MarHUTHBIM I10JIEM.

JIMHUY MHIYKIIMU MarHUTHOTO TOJIAL.

B3aunmopelicTBrue 1ByX MPOBOAHUKOB C TOKOM.

Cuna Amrepa.

[erictBue cuibl JIopeHI1a Ha MOHBI SJIEKTPOJIUTA.

SIBneHue ANEeKTPOMArHUTHOM UHAYKIIUH.

IIpasuiio Jlenna.

3aBUCUMOCTh  JJIEKTPOJBHWKYILIEH CWJIBI HHIYKIMUM OT CKOPOCTH HW3MEHEHUSs
MarHMTHOTO IOTOKA.

SIBneHne caMOMHIYKIUY.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yuenne MarHuTHOTO MOJISL KATYIIKHA C TOKOM.

WccnenoBanue AeCTBUS MOCTOSIHHOTO MarHuTa Ha PaMKy C TOKOM.



HccnenoBanue sBIICHUS 2JIEKTPOMAarHUTHOW MHTYKIUU.

Pa3nes 5. KosieOanusi M BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHbIE KONEOAHUS

Konebarenpuas cucrema. CBoOomHble MexaHHUeckue KoiiebaHus. ['apmMoHMYeckue
konebanusa. [lepwon, wacrora, ammumTyaa u ¢asza konebaHuid. IIpyXKMHHBIH MasTHHK.
MareMaTHYeCKIil MasTHUK. Y paBHEHHE FapMOHUYECKUX Konebanuid. [IpeBpamienne sHeprun
IIpY FapMOHUYECKUX KOJIeOaHUSX.

Konebarenbubiit koHTYp. CBOOOJHBIE AIIEKTPOMArHUTHBIE KOJICOAHUS B HICATHHOM
K0JIe0aTeIbHOM KOHTYpE. AHAJIOTHS MEXIY MEXaHWYeCKUMHU U DJIEKTPOMAarHUTHBIMU
koneOanusmMu. @Popmyna TomcoHa. 3akoOH COXpaHEHHS DOHEPrUM B  HUJCAIBHOM
KOJIeOaTeIbHOM KOHTYDE.

[IpencraBnenne o 3aryxamomux KojeOaHusX. BbIHYXJICHHbBIE MEXaHUYECKUE
kojeOanus. PezoHanc. BeiHyX1€HHbIE 3JIEKTPOMarHUTHbBIE KOJIEOaHUS.

[lepemennbiii Tok. CHHyCOWJANIbHBIN TNEpeMEHHbIH TOK. MOIIHOCTh NEPEMEHHOTO
TOKa. AMIUIUTYTHOE U JEMCTBYIOIIEEe 3HAUEHNE CUIIbI TOKA U HAPSKEHUSI.

Tpancdopmarop. [IpousBoacTBo, nepenada u MOTPEOICHUE IIIEKTPUUECKOW IHEPTHUH.
DKOJIOTHYECKHE PHUCKU TpHU TMPOU3BOJACTBE AJIEKTpodHepruu. KynbTypa HCIOJIb30BaHUS
AIIEKTPOIHEPTUH B MOBCEAHEBHOMN KU3HHU.

TexHnuecKkre yCTpOHMCTBA M IPAKTUYECKOE IPUMEHEHUE: SJIEKTPUYECKUHA 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKa, JIMHUU 3JIeKTporiepeiay.

Jlemoncmpayuu

UccnenoBanne  mapamMeTpoB — KojeOaTeNbHOM  cUCTeMbl  (MPYXKUHHBIA WK
MaTeMaTU4YECKUN MasTHUK).

HaGnronenue 3aryxaronux Kojie0aHui.

HccnenoBanue CBONMCTB BBIHYKICHHBIX KOJICOAHUH.

Ha6nronenue pezonanca.

CB0OOIHBIC PJICKTPOMArHUTHBIC KOJICOAHMSL.

OcumsutorpaMMbl  (3aBUCMMOCTH  CHJIBI TOKa W HANpsDKEHUS OT BPEMEHH) UL
3JIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3oHaHC IpH MOCIEN0BATENBHOM COCIMHEHUN PE3UCTOPA, KATYIIKH MHIYKTHBHOCTU
U KOHJIEHCATOopa.

Monens JIMHUY 3IIEKTPONIepeIadH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue 3aBUCHUMOCTH IIEpUOJia MajblX KojeOaHWH rpy3a Ha HUTH OT JJIUHBI
HUTHU U MacChl Ipy3a.

HccnenoBanue INepeMEHHOrO TOKa B LENU M3 IOCIEIOBATENbHO COEOUHEHHBIX
KOHJICHCATOPa, KaTylIKN U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMaZHUMHbIE 60JIHbL

Mexannyeckue  BOJIHBI,  ycinoBus — pacnpocrpaHeHus.  Ilepumon.  Cxopocth
pacripocTpaHeHus U JyinHa BosHbL. [lomepeunsie U nmpoosbHble BosiHbL. MHTEpdepeHuus u
Iu(paKus MEXaHHYECKUX BOJIH.

3Byk. CxopocTb 3ByKa. [’ pomMkocTh 3Byka. BeicoTa Tona. Tem0p 3ByKa.

ONEKTPOMAarHUTHBIE BOJIHBL. Y CJIOBHSI U3JIy4€HUS HIEKTPOMArHUTHBIX BOJIH. B3anmuas
opueHtauus BektopoB E, B, V B snexkTpomMaruutHOM BojHE. CBOMCTBA 3JIEKTPOMArHUTHBIX
BOJIH: OTpPaXEHUe, NpesomiieHue, noispusauus, audpaxuus, uatepdepenuus. CkopocTb
JIEKTPOMArHUTHBIX BOJIH.

[IIkana 351eKTpOMarHUTHLIX BOJH. [IpuMeHEeHNEe 27IEKTPOMAarHUTHBIX BOJIH B TEXHUKE U
OBITY.

[IpuHUMIBI paguocBs3u U TeneBuAeHUs. Paguonokanms.

DNEKTPOMarHUTHOE 3arpsi3HEHUE OKPY)KAIOIIEH CpeJIbl.



TexHuueckue ycTpoHCTBa U IPAKTUYECKOE IPUMEHEHHE: MY3bIKaJIbHbIE HHCTPYMEHTHI,
yIABTPa3BYKOBasi JUarHOCTHKA B TEXHUKE M MEIULMHE, pajap, paIuoNpUEMHUK, TEIEBU30D,
anTeHHa, tenedon, CBU-mneus.

Jlemoncmpayuu

OO6pazoBaHue U pacpoOCTpaHEHUE TOTIEPEYHBIX U MPOJI0IHHBIX BOJIH.

Konebumomeecst Teno Kak HCTOYHHK 3BYKA.

Habntonenue oTpaxkeHus U IpeaoMIICHUS MEXaHUYECKUX BOJIH.

Habnronenune narepdepeHnnu u qudpakiini MEXaHHIeCKUX BOJTH.

3BYKOBOW PE30HAHC.

Habntonenue cBsi3u I'pOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJOM W 4acTOTOMH
KOJIeOaHUH.

HccnenoBanne CBOWCTB AJIEKTPOMAarHUTHBIX BOJH: OTPA)XKCHHE, IMPEJIOMIICHUE,
noJisipu3anus, AMppakius, HTepdepeHIus.

Tema 3. Onmuka

I'eomerpuueckas onrtuka. [IpsmosiHEHOE pacHpOCTpaHEHHE CBETa B OJHOPOTHOM
cpene. JIyd cBera. ToueuHbIli HICTOYHUK CBETA.

OtpaxkeHue cBera. 3aKOHbI oTpakeHusi cBeta. [locTpoeHne n3o0paxeHunit B IIOCKOM
3epKaJe.

[Ipenomiienne cBera. 3akOHBI TpETOMIICHHS CBeTa. AOCOIIOTHBIM TOKa3aTelb
npenomiienus. [lonHoe BHyTpeHHee oTpaxeHue. [IpenenbHbIi yroja MojaHOro BHYTPEHHETO
OTpaKEHHUS.

Hucnepcus ceera. CroxkHblil cocTaB 6enoro ceta. L{Ber.

Cobuparoniue u pacceuBarouiue JuH3bl. ToHkas nuH3a. DOKycHOE paccTosiHHE U
ONTHYECKass cujia TOHKOW JuH3BL. [locTpoeHne w300pakeHMH B COOMpAIONIUX W
paccenBaronux JUH3aX. PopMysia TOHKOHM JMH3bL. Y BEJIMUCHHE, JaBAEMOE JIMH30M.

[Ipenensl TPUMEHUMOCTH T€OMETPUUECKON ONTHKH.

BonnoBas ontuka. UuTepdepenmus cBera. KorepeHTHbIE HCTOYHUKH. Y CIOBHUSA
HaOMIOJICHUS MAaKCMMyMOB M MHUHHUMYMOB B MHTEePQEPEHUHMOHHOW KapTUHE OT JBYX
cuH(a3HbIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakuust ceta. [JudpaxknuonHas pemérka. YciioBue HAOMIOACHHS TJIaBHBIX
MaKCHUMYMOB TP NaICHU MOHOXPOMAaTHUYECKOTO CBETa HA AU(PPAKIUOHHYIO PEIIETKY.

[lonsipuzanus ceera.

Texuuueckue ycTpoHCTBa U MPAaKTUYECKOE MPUMEHEHME: OYKH, Jymna, ¢oToammapar,
MPOEKIIMOHHBIN amnmnapaT, MUKPOCKOI, TEJIECKOI, BOJIOKOHHAs OINTHKa, Au(pakuuoHHas
peméTka, MoJsIpouI.

Jlemoncmpayuu

[IpsimonmHeitHOE pacrpocTpaHeHHe, OTPaKEHHE U MperoMieHue cBeta. Onruyeckue
MPUOOPHI.

[TonHoe BHYTpeHHEe oTpaxeHue. MoJienb CBETOBOIA.

HccnenoBanue cBOWCTB M300pakeHUI B JTMH3aX.

Monenu MUKpOCKOTIa, TEIEeCKOTIa.

Hab6nronenue narepdepeHIiuy ceera.

Habnronenue nudpakuuu ceera.

HaGnronenue nucnepcuu cBeta.

[Tonyuenue cnekTpa ¢ HOMOIIBIO IPU3MBI.

[Tomy4yeHue crekTpa ¢ HOMOILBIO JU(PPAKITHOHHON PEHIETKH.

Habnronenue nossipu3anum cBeTa.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3mepenue nokasaTesns IpeJoOMIIEHUs CTEKIIA.

HccnenoBanue cBOCTB M300paKeHUI B JIMH3AX.

HaGnronenue nucnepcuu cBeta.



Pa3nes 6. OcHOBBI cClIeMAJILHOM TEOPHH OTHOCUTEIbHOCTH
I'pann1bl IPUMEHUMMOCTH KJIACCUYECKON MeXaHMKU. [locTynarsl cienualbHOW TEOpUn
OTHOCHUTEIIbHOCTU: HHBAPUAHTHOCTbL MOAYJIS CKOPOCTM CBE€Ta B BaKyyMme, IIPUHIIUI
OTHOCUTEJILHOCTH DWHIITEHHA.
OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTU. 3aM€JJIEHUE BPEMEHU U COKPALLEHUE JUTHHBI.
DHeprus U UMIYNbC PEIATUBUCTCKON YaCTULIBI.
CBs13b Macchl € SJHEPIUEN U UMITYJIBCOM PENSATUBUCTCKON YaCTUIbl. DHEPrus MOKOSL.

Paszpnen 7. KBanToBast pusuka

Tema 1. Dnemenmul K6AHMOBON ONMUKU

®oronsl. Popmyna [lnanka cBs3u sHeprun (GOTOHA C €ro 4acToTod. DHEprus u
UMITYJIbC OTOHA.

OtkpeiTne u wuccnegoanue @orordpdekra. Onbitel A. I'. CrosieroBa. 3aKOHBI
¢botorddexra. VYpaBHenue OiHmTeNHHa a8 ¢dorordpdekra. «KpacHas rpaHua»
dhoTorddexra.

JaBnenune cBeta. Onbite [1. H. JIeGenena.

XHWMHYECKOE IEHCTBUE CBETA.

TexHuueckre ycTpONCTBA M MPAKTUUYECKOE MpUMEHEHHe: (GOTOINEMEHT, (OTOIATIHK,
CoJIHeUHas Oatapesi, CBETOIUOI.

Jlemoncmpayuu

®doTor(h(PexT Ha yCTaHOBKE C IMTMHKOBOU TIJIACTHHOM.

HccnenoBanue 3ak0HOB BHELIHETO GOTOIPPEKTa.

CBeTOINOI.

Comnneynas Oatapes.

Tema 2. Cmpoenue amoma

Mogenb atoma Tomcona. OnwiTel Pesepdopra mo paccesauro o -yactuil. [Imanerapaas
Mojienb aroma. [loctymatel bopa. M3nydenne u nornomenne GOTOHOB MpHU MEPEXoae aTomMa
C OJHOTO YPOBHS 3HEpru Ha Apyrod. Buawl cnexktpoB. CHeKTp ypOBHEH SHEpPruu atoMa
BOJIOpOJA.

BosHoBsie cBolicTBa yacTull. Bosuel ne bpoitns. KopnyckyasipHO-BOJHOBOM Tyann3M.

CHOHTaHHOE U BBIHYXJCHHOE U3TyYEHUE.

TexHuueckre yCTpOWCTBA M MPAKTUYECKOE IPUMEHEHME: CHEKTpaJbHBIM aHaIU3
(ciekTpockom), Ja3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Mogenb omnbiTa Pezepdopaa.

Onpenenenre JUIMHBI BOJHBI Jla3epa.

Habnronenue nuHeHyaThIX CIIEKTPOB U3ITyUEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

Ha6nronenue nuHEHYaToro CriekTpa.

Tema 3. Amomnoe sa0po

OKCHEPUMEHTHI,  JOKAa3bIBAIOIIME  CIOKHOCTh  CTpoeHus  sanpa.  OTKpbITHE
pamnoaktuBHOCTH. OmbiTel Pesepdopna mo ompeneneHuio cocTaBa pagroOaKTUBHOTO
uznydenusi. CBoiicTBa anb(da-, OeTa-, ramMma-M3NIydeHUs. BinusHue paguoakTUBHOCTH Ha
YKUBbBIE€ OpPraHU3MBI.

OtkpeiTHE MpoTOHA U HelTpoHa. HyknonHas monens siapa ['eiizenGepra—lBaneHko.
3apsin anpa. MaccoBoe uucio saapa. M30Tomnsl.

Anbda-pacniaa. DIEKTPOHHBIM W TO3UTPOHHBIM Oera-pacman. ['amMMa-uzmydeHwue.
3aKkoH paJMOaKTUBHOTO pacnaja.
DHeprus CBS3U HYKJIOHOB B siape. AnepHeie cuibl. Jledekt macch siapa.



SnepHble peakuuu. Jlenenve U CUHTE3 SEp.

Snepusiii peakrop. TepmosinepHbiii cunTe3. IIpoGiieMbl M MEPCIEKTUBHI SACPHON
SHEPreTUKU. JKOJIOTUYECKUE aCIIEKThI AEPHOI 3HEPTreTUKU.

OnemeHTapHble YacTULbl. OTKpPBITHE IO3UTPOHA.

Metoabl HAOIIOACHNUS U PETUCTPALIUH SIIEMEHTAPHBIX YaCTHII.

OynnameHTaIbHBIE B3auMoAecTBUS. EqnHCTBO (hr3ndeckoii KapTHHBI MHpa.

TexHuueckue yCTpOWCTBA UM IMPAKTUYECKOE IIPUMEHEHHWE: JO03UMETp, Kamepa
Bunbcona, sinepHblil peakTop, aToMHas boMoa.

Jlemoncmpayuu

Cu€TunK HOHU3UPYIOUIUX YACTHII.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

HccnenoBanue TpekoB 4acTull (1o TOTOBBIM (oTorpadusim).

Pa3nes 8. DiieMeHTHI aCTPOHOMMH U ACTPOPU3UKHU

Otanbl  pa3BUTHsA acTpoHoMmuU. [IpukiagHOe W MHPOBO33PEHUYECKOE 3HAYEHUE
ACTPOHOMUH.

Bun 3Bé31H0T0 HeOa. Co3Be3nus, spKue 3BE3/1bl, TUIAHETHI, UX BUAUMOE JIBUYKEHUE.

CoiiHeuHas cucrema.

Counnie. ConHeuHasi akTUBHOCTb. Mctrounuk sHeprum CosHUA U 3BE3N. 3BE3BI, UX
OCHOBHBIE XapaKTePUCTUKH. JlmarpamMma «CHEKTPaJbHBIA KJIACC — CBETUMOCTBY». 3BE3IBI
TJIaBHOM TMOCTEA0BATEIBPHOCTA. 3aBUCUMOCTh «Macca — CBETHMOCTBY» JUIsl 3BE3] TIIABHOU
MOCJeI0BaTeIbHOCTH. BHyTpenHee ctpoenne 3BE3n. COBpEMEHHBIC TMPEACTABICHUS O
MPOUCXO0XKACHUH 1 BOJIIOIMU COJIHIIA U 3BE3]T. DTaIbl )KU3HU 3BE3].

Mnineunsiii [lyte — Hama [Manaktuka. [lonoxxenne n aBumkenne CousHia B ["amaktuke.
Tuns! ranaktuk. Paguoranaktuku u kBazapbl. UEpHbIe IBIPHI B AIpax rajJakTHK.

Bcenennas. Pacmupenne Beenennoii. 3akon Xa06ma. Pa3z6eranue ramaktuk. Teopus
Bosbiioro B3peiBa. PeIMkTOBOE M3TydEHHE.

Macmrabnas ctpykrypa BeenenHoit. MeraranakTuka.

Hepewménnpie npoOieMbl aCTpPOHOMUH.

Yuenuueckue nabnooernus

Habmionenuss HEBOOPYKEHHBIM  TJ1a30M C  HCIOJIb30BAHUEM  KOMITBIOTEPHBIX
MPUIOKEHUN [UIsl OINpeAeTeHHs] MOJIOKEHUS HEOECHBIX OOBEKTOB Ha KOHKPETHYIO IaTy:
OCHOBHbIE c03Be3/11s CeBEpHOro MOMYIIApHUs U sIPKHUE 3BE3IBL.

Hab6nronenus B reneckon JIynsl, mianet, Mieunoro [1yru.

Oo6o0maronee NnoBTOpeHne

Ponp pusmku u acTpoHOMHHM B SKOHOMUYECKOM, TEXHOJIOTMYECKOM, COLMATIBHOW U
THYECKON cdepax [esATEIbHOCTH 4YelOBEeKa, POojb U MECTO (PHU3UKM U acCTPOHOMHUH B
COBPEMEHHOW Hay4YHOW KapTUHE MHpa, pPOJb (U3HUECKOH Teopuu B (HOPMHUPOBAHUU
Mpe/ICTaBICHU 0 (GU3NYECKON KapTUHE MUPA, MECTO (PU3MUECKON KapTHHBI MHpa B 00IIEM
PSIy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUN O IPUPOJIE.

MexnpeamerHbie CBA3U

Nzyuenne kypca ¢usuku 6a30Boro ypoBHs B 11 kiacce ocyuecTBisieTcs ¢ y4éToMm
coJiepKaTeabHbIX MEXIPEIMETHBIX CBs3€Hl ¢ KypcamMu MaTeMaTHKH, OHOJOTMH, XUMHH,
reorpauu U TEXHOJIOTHH.

Mescnpeomemnusie nonsimus, CBI3aHHbIE C N3yYEHHEM METOJIOB HAYYHOTO MO3HAHMSL:
sBJICHHE, HAay4HbIM (akT, runoresa, ¢punuyeckas BEIMUMHA, 3aKOH, TeOpus, HaOIro/leHHe,
JKCIIEPUMEHT, MOJEIIUPOBAHNE, MOJECIIb, U3MEPEHHUE.

Mamemamuxa: pelieHue CHUCTEMbl YpaBHEHHH, TpUrOHOMeTpUyeckue (yHKIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO, BEKTOPBI



U UX MPOEKUUH HAa OCH KOOPIUHAT, CIIOKEHHE BEKTOPOB, MPOHM3BOIHBIC AJIEMEHTAPHBIX
GbyHKUIMH, TpU3HAKA MMOJ00US TPEYroJbHUKOB, ONpPENENICHUE IUIOIAAN IJIOCKUX (QUryp U
o0béMa Tell.

bBuonoeus: snexrpuyeckue SBICHUS B KUBOW MPHPOJE, KojeOaTelabHbIC IBIKEHUS B
KUBOW TPUPOJIE, ONTHYECKHUE SIBJICHUS B JKUBOW NPUPOJE, NEHCTBHE pavalliil HAa JKUBBIC
OpraHu3MBI.

Xumusi: CTpOCHHE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKas CTPYKTypa TBEPABIX Tell,
MeXaHU3MBbI 00pPa30BaHUs KPUCTAIUIMYECKON PEHIETKH, CTIEKTPAIbHBIN aHAIH3.

leoepaghus: MarHUTHBIE TONIOCA 3E€MIIM, 3aJI€KH MArHUTHBIX pyd, (HOoToChEMKa
3eMHOM MOBEPXHOCTH, MPEJICKAa3aHNE 3eMIICTPSICCHUH.

Texnonocua:  TUHAW  DJEKTpoIepenad,  TEHepatop  IEPEeMEHHOro  TOKa,
AIIEKTPOJBUTATENb, WHIYKIWOHHAS TI€4b, panap, paauoNpHEMHUK, TEIEBU30p, AHTEHHA,
tenegoH, CBU-neub, MpOEeKIMOHHBIM anmapaTr, BOJOKOHHAs ONTHKA, COJIHEYHasl Oarapes.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS INPOI'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yaebHOTO Tpeamera «Pu3uKay Ha YpOBHE CPEIHEro o0Imero oOpa3oBaHMUs
(6a30BBIi  yPOBEHB) JIOJDKHO OOCCIICUUTH JOCTIIKEHHE CIICAYIONIUX JIMYHOCTHBIX,
METanpeIMETHBIX U MPEAMETHBIX 00pa30BaTEeIIbHBIX PE3YIIBTATOB.

JIMYHOCTHBIE PE3YJIBTATbBI

JImyHOCTHBIE PEe3yNabTaThl OCBOCHUS yueOHOTo Tipenmera «Du3nkay M0KHBI OTPaXaTh
TOTOBHOCTb M  CIOCOOHOCTh OOYyYaromIMXcsi PYKOBOJCTBOBATHCA  CPOPMUPOBAHHOM
BHYTPEHHEN MO3WIMEH JIMYHOCTH, CHUCTEMOW UEHHOCTHBIX OpPHEHTAlWid, MO3UTUBHBIX
BHYTPEHHUX YOEXKJIEHUM, COOTBETCTBYIOIIMX TPAJAUIIMOHHBIM IEHHOCTSIM POCCHUHUCKOTO
00111ecTBa, pacIIUuPEHUE )KU3HEHHOTO OIbITa U OTBITA JIEATETLHOCTH B MIPOIIECCe peaTn3aluu
OCHOBHBIX HaIpaBJICHUI BOCIUTATEIHHON JIEATEILHOCTH, B TOM YHUCJI€ B YACTH:

1) rpaIaHCKOro BOCIIMTAHUSA:

chOpMUPOBAHHOCTh TPAXKIAHCKON TMO3HMIIMH OOYYaromIerocs KaK aKTHBHOTO U
OTBETCTBEHHOTO 4YJICHA POCCUICKOTO OOIIECTBa;

MPUHATHAE TPAJAUIIMOHHBIX OOIEYEIIOBEUECKIX TYMaHUCTUUECKUX U JIEMOKPATHYECKUX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEILHOCTh B MHTEpPECaxX IPa)kJIaHCKOTO 0OIecTBa,
Y4acCTBOBATh B CAMOYIPABICHUH B 00pa30BaTEIHLHON OpraHU3aIliu;

YMEHHUE B3aMMOJICHCTBOBATh C COIMAIBHBIMU WHCTUTYTaMH B COOTBETCTBHUH C HX
(GYHKIUSIMHU ¥ HAa3HAUYCHHUEM,

TOTOBHOCTh K TYMAHUTAPHOU U BOJOHTEPCKON NIEATETHLHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHUS:

c(hOpMUPOBAHHOCTh POCCUICKOM TPaXIAHCKON UACHTHYHOCTH, TATPUOTHU3MA;

IIEHHOCTHOE OTHOIICHHE K TOCYJAapPCTBEHHBIM CHMBOJIAM, JTOCTHKEHHUSM POCCHUCKUX
Y4E€HBIX B 00J1aCTH (PU3UKHU M TEXHUKH,

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

c(hOopMUPOBAaHHOCTHh HPABCTBEHHOTO CO3HAHUS, ITUUECKOTO ITOBEICHHUSI;

CIIOCOOHOCTh ~ OILICHMBATh CHUTyallMl0 W TNPUHUMATh OCO3HAHHBIC  PEIICHUS,
OPHEHTHPYSICh Ha MOPAJbHO-HPAaBCTBEHHBIC HOPMBI M IIEHHOCTH, B TOM YHCIIEC B
NESATENBHOCTH YUEHOTO;

0CO3HAHUE JIMYHOTO BKJIa/Ia B IOCTPOCHUE YCTOMYHUBOTO OYAYIIETo;

4) 3cTeTHYeCcKOro BOCIUTAHMSA:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKIIOYash OSCTETHUKY HAYYHOTO TBOPYECTBA,
MPHUCYIIETO PU3NYECKON HAYKE;

S) TpyAOBOr0 BOCIIMTAHMSA:

HHTEpEC K pPa3MuHbIM cdepaM MpodecCHOHAIBHONW JeATEILHOCTH, B TOM YHCIIE
CBS3aHHBIM C (PU3UKON W TEXHHMKOW, YMEHHE COBEpLIaTh OCO3HAHHBIM BbIOOp Oymymiei
poeCCrr U pealin30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TUTAHBI,

TOTOBHOCTh M CIOCOOHOCTh K 00pa30BaHUIO M CaMO0OOpa30BaHUIO B 00MacTd (PU3UKU
Ha MPOTSHKEHUH BCEH JKU3HU;

6) PK0JIOrNYE€CKOr0 BOCIIUTAHHUS:

c(hOpPMUPOBAHHOCTh IKOJOTUYECKOW KYIBTYpPhI, OCO3HAHUE TI00ATBHOTO Xapakrepa
HKOJIOTHYECKUX MPOOIIEM;

MJIAHUPOBAHUE U OCYILECTBIIEHUE JEHCTBUM B OKpYXKAIOIIEH cpelie HAa OCHOBE 3HAHMS
Lenel yCTOMYMBOTO Pa3BUTHS YEJIOBEUYECTBA;



pacuIupeHre OIbITa JACSITENIbHOCTA HKOJIOTHYECKON HANpaBICHHOCTHU Ha OCHOBE
UMEIOIIUXCS 3HAHUM 10 (PU3UKE;

7) UEHHOCTH HAYYHOI'O NMO3HAHHUA:

c(OPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS PU3HMUECKON HAYKH;

OCO3HAHUE IIEHHOCTH HAyYHOW JEeATEIbHOCTH, T'OTOBHOCTh B IMPOILIECCE H3YUCHUS
(DU3HKHM OCYIIECTBIISITh MMPOCKTHYIO U MCCIIEA0BATEIBCKYIO JICATEIIPHOCTh UHAUBUIYATIHLHO H

B IpYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATHI

Ilo3HaBaTeIbHBIE YHHBEPCATbHbIE YUeOHbIE el CTBUS
Ba3oBble 1oruyeckue neicTBus:

CaMOCTOSITEIBHO (DOPMYITUPOBATh W AKTYAJIM3HPOBATH MPOOJIEMY, paccMaTpUBaTh €&
BCECTOPOHHE;

OTIPEJICIIATH TSN JeATSIILHOCTH, 331aBaTh MapaMeTPhl M KPUTEPHH UX JTOCTHKEHUS;

BBISBIISATE 3aKOHOMEPHOCTH W TIPOTHUBOPEYHMS B paccMaTPUBAEMBIX (DH3UUESCKUX
SIBIICHUSX;

pa3zpabaTeiBaTh IUIAH pEHICHUS TPOOJIEMbI C Y4ETOM aHaM3a WMEIOIITUXCS
MaTepHATHLHBIX U HEMAaTEPHAITLHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBHI B JCSATECIHLHOCTD, OIICHHBATh COOTBETCTBHE PE3YJIBTATOB IICIISM,
OIICHUBATh PUCKH TIOCIICICTBUAN ACITCILHOCTH;

KOOPAMHUPOBATh W BHIMOJHATH PAabOTy B YCIOBUSX PEaTbHOTO, BHPTYAILHOTO W
KOMOMHUPOBAHHOTO B3aMMOCHCTBUS;

pa3BUBaTh KPEATHBHOE MBINUICHUE MPH PEIICHUH )KHU3HEHHBIX MPOOIIEM.

Ba3oBrble nucciiegoBare/ibCKue AeiCTBHA:

BJIQJICTh HAYYHON TEPMHHOJIOTHEH, KIIFOUEBBIMHU MOHITUSMHU U METOJIAMH (hU3NIECKOM
HaYKH;

BIIQJIETh HAaBBIKAMU y4eOHO-HMCCIIEIOBATENBCKON M TIPOCKTHON JEATEIBHOCTH B
obmacti (DU3HMKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY ITOMCKY METOJOB
pereHus 3a1a4 (GU3MYECKOTrO COJePIKaHusl, TPUMEHEHHIO Pa3IMYHBIX METOJIOB TIO3HAHUS;

BJIQJICTh BUIAMHU JESITEIBHOCTH TI0 IMOJYYCHUIO HOBOTO 3HAHHMS, €r0 WHTEPIPETAIIHH,
peoOpa3oBaHUI0 U NMPUMEHEHHWIO B PA3JIMYHBIX YYEOHBIX CHTYalHSX, B TOM YHCIE TpPU
CO3/IaHUHU Y4EOHBIX TPOCKTOB B 00J1aCTH (HU3UKH;

BBISBJISIT TIPUYUHHO-CIICICTBEHHBIC CBS3W W aKTyalM3WpOBATh 3a/1ady, BBIIBUTATH
TUIOTe3y €€ PEIICHUs, HAXOIWTh apryMEHTHI ISl JO0Ka3aTelbCTBA CBOUX YTBEPXKICHHIA,
3a]aBaTh MapaMeTPbl U KPUTEPUU PEIICHUS;

aHAJM3UPOBATh TOJYYCHHBIC B XOJIC PEIICHUS 3aJaud Pe3yJbTaTbl, KPUTHUYCCKH
OILICHUBATh UX JJOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHECHUE B HOBBIX YCIIOBHSIX;

CTaBHUTh U (POPMYIUPOBATH COOCTBCHHBIC 3a/1a4M B 00Pa30BaTEIIbHON JIESATEIBLHOCTH, B
TOM YHCJIIE IPH U3YYEHUH (PU3HKH,

JaBaTh OLIEHKY HOBBIM CHUTYAIlUsIM, OIIEHUBATh MPUOOPETEHHBIN OIIBIT;

YMETb MEPEHOCUTH 3HAHUS 0 (PU3HKE B MPAKTUYECKYIO 00IACTh KUIHEACITETbHOCTH;

yMETb UHTETPUPOBATH 3HAHMSI U3 PA3HBIX MPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIC UJIEH, TIpe/yIaraTh OPUTHHAIbHBIE TTOAXOAbI U PEIICHNUS;

CTaBUTH MPOOJIEMBI U 324U, JOMYCKAIOIINE aTbTePHATUBHBIC PEIICHUSI.

Padora ¢ undpopmanueii:

BIIQJIETh HABBIKAMU TOJy4YeHHUs UHGopMamuu (HU3HUECKOTO CONCpKAHUS U3

HUCTOYHUKOB  DPA3HBIX  THUIIOB, CaMOCTOSITENILHO  OCYIIECTBJIATH  IMOWCK,  aHaJM3,



CHCTEMATH3allMI0 W  HMHTEpIpeTanuio HHpOpMAlMM  Pa3lIM4HBIX BHAOB H  (opMm
IIPEACTABIICHUS;

OILICHUBATh JJOCTOBEPHOCTH WH(OPMAIIHH;

WCIOJBb30BaTh CpPEACTBA HMH(POPMAIIMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJIOTUH B
pelIeHUH KOTHUTUBHBIX, KOMMYHMKAaTHUBHBIX U OpPraHMU3allMOHHBIX 3a/a4 C COOJIIOJIEHUEM
TpeOOBaHMN OPrOHOMHUKH, TEXHUKH OE30MACHOCTH, THTHEHBI, pPecypcocOepexeHus,
MIPABOBBIX M STHYECKUX HOPM, HOPM HH(POPMAIIMOHHOH 0€3011acHOCTH;

CO3/1aBaTh TEKCThI (PU3MYECKOTO COJCpKAHMUSA B PA3IUYHBIX (opMaTax C Y4ETOM
Ha3HA4YeHUS MHPOPMALWU W IeNEBOW ayquTOpPHH, BBIOMpas ONTUMAIbHYIO (Qopmy
MIPEACTABIICHUS U BU3YaIU3allUH.

KoMMmyHukaTuBHbBIe YHUBepcalbHbIe y4eOHbIe JeliCTBUSA:

OCYILIECTBJIATH OOLIEHNE HA YpOKaX (PU3UKH U BO BHEYPOUHOU IESATENbHOCTH;

pacrno3HaBaTh NPEANOCHUIKH KOH(DIUKTHBIX CUTYal[lil U CMAT4aTh KOH(INKTHI,

Pa3BEPHYTO M JIOTMYHO M3Jararb CBOIO TOYKY 3PEHHUS C HMCIOJb30BAHUEM S3BIKOBBIX
CPEICTB;

MMOHUMATh U UCTHOJIB30BaTh MPEUMYIIECTBA KOMAHIHON U HHIUBUIYAILHON paOOThI;

BBIOMpATh TEMATUKY M METOJbl COBMECTHBIX JEUCTBUN C yUETOM OOLIUX UHTEPECOB U
BO3MOKHOCTEN KaKJIOTO WIEHA KOJUIEKTUBA;

IIPUHUAMATH €M COBMECTHOM JEATEIbHOCTH, OPraHU30BBIBATH M KOOPAWHHPOBATH
JNEUCTBUA MO €€ NOCTUKEHHUIO: COCTABJATh IUIAH JIEUCTBUM, PaCIpPENENsATh POIU C Y4ETOM
MHEHUH Y4aCTHHUKOB, 00CYKJaTh pe3y/IbTaThl COBMECTHOM paboTHI;

OIICHMBAaTh KayecTBO CBOEro BKJaJa M KaXJOTO y4YaCTHHMKAa KOMaHIbl B OOLIUi
pe3ynbTaT 1o pazpaboTaHHBIM KPUTEPUSIM;

IpeaJiaraTb HOBBIE MPOEKTHI, OLIEHUBATh UJEH C MO3UIIMM HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYHIECTBJIATh IO3UTHUBHOE CTPATETUYECKOE IOBEACHUE B PA3JIMYHBIX CHUTyalUsX,
MPOSIBIIATH TBOPUYECTBO U BOOOpaxKeHHe, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIe YHHBepPcaJbHbIE YUeOHbIe 1eliCTBHS
Camoopranuszanmsi:
CaMOCTOSITEIPHO OCYIIECTBIISATh MMO3HABATEIBHYIO JACATEIBHOCTh B 00JaCTH (DU3UKH U
ACTPOHOMHUH, BBISIBIIATH NMPOOJIEMBI, CTAaBUTh U (JOPMYIMPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITEJIPHO COCTABJIATH IUIAH PEIICHUs] PACYETHBIX M KAYECTBEHHBIX 33J1a, IUIaH
BBITIOJTHEHUSI TIPAKTUYECKONH paboThl € YYETOM MMEIOMUXCS PECYpCOB, COOCTBEHHBIX
BO3MOYKHOCTEW U MPEANOUYTECHUH;
JTaBaTh OLIEHKY HOBBIM CUTYAIHsIM;
pacimupsATh paMKH yueOHOTO MpeAMETa Ha OCHOBE JTMYHBIX MPEANOYTCHUH;
JieNaTh OCO3HAHHBIN BBIOOD, apryMEHTHUPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTh 32
perieHue;
OIIEHUBATH MPUOOPETEHHBIN OIIBIT;
crocoOCcTBOBaTh (POPMUPOBAHHUIO M TMPOSIBICHUIO JPYAUIIMU B OONACTH (PU3UKH,
MOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTENbHBIN U KyJIbTYPHBIN YPOBEHb.
CaMOKOHTPOJIb, SMOLMOHAIbHBIN HHTEJJIEKT:
JIaBaTh OLEHKY HOBBIM CHUTYallUsIM, BHOCUTbh KOPPEKTUBBI B JESITEIbHOCTh, OLICHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIEISIM;
BIIQJIETh HAaBBIKAMU TO3HABATENBbHON pedIeKcuu Kak OCO3HAHMSI COBEPIIAEMBIX
JNEHUCTBUM U MBICIUTENBHBIX POLIECCOB, X PE3YIHTATOB U OCHOBAHHUIA;
WCIOJIb30BaTh MPHUEMBI pepIeKCHU ISl OLIEHKH CUTYaIlid, BEIOOpa BEPHOTO PEIICHUS;
YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO TPUHUMATh PEILICHUS 110 UX CHUKEHUIO;
MPUHUMATh MOTUBBI U apTYMEHTBI IPYTUX MPU aHAIU3€E PE3YJIbTATOB JIEATEIbHOCTH;



MPUHUMATH ce0s, TOHUMAs CBOM HEAOCTATKH U JIOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJIBTATOB JEATEIBHOCTH;

MIPU3HABATH CBOE MPABO U MPABO JPYrUX HA OLUIMOKH.

B npouecce noCTHKEHUS TMYHOCTHBIX PE3YJAbTaTOB OCBOCHHS MPOTPaMMBbI IO (PU3UKE
IS YpOBHSA CpegHero ooémiero o0pasoBaHMs Yy OOyYaroIIMXCS COBEPUICHCTBYETCS
SMOLIMOHAIBHBIA WHTEIUICKT, MPEAIOJIAraloNIHi COPMUPOBAHHOCTD:

CaMOCO3HAHUS, BKIIOYAIOUIET0 CHOCOOHOCTh MOHMMATh CBOE  3MOLMOHAIBHOE
COCTOSIHWE, BHUJIETh HANPABJICHUS Pa3BUTHS COOCTBEHHOH SMOLMOHAIBHOU CQepsl, OBITh
YBEPEHHBIM B ce0e;

CaMOPETYJIMPOBAHMs,  BKJIIOYAIOLIETO  CaMOKOHTPOJb,  YMEHUE  IIPUHUMATh
OTBETCTBEHHOCTh 3a CBOE€ IOBEACHME, CIIOCOOHOCTH aJaNTHPOBATHCA K AMOLMOHAIBLHBIM
M3MEHEHUSIM U IPOSBIATH THOKOCTb, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEM MOTHBAIMH, BKIKOYAIOUIEH CTPEMIICHUE K TOCTHXKCHUIO LIEJIH U YCIEXY,
ONTUMU3M, HHAIIMATUBHOCTh, YMEHUE JEHCTBOBATh UCXOI U3 CBOUX BO3MOKHOCTEH;

SMIATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh 3MOLIMOHAILHOE COCTOSIHUE APYTHUX,
YUUTHIBATH €r0 MpPH OCYIIECTBICHUH OOIIEHHUsS, CIOCOOHOCTh K COYYBCTBUIO U
CONIEPEIKNBAHUIO;

COLIMANIbHBIX HAaBBIKOB, BKJIOYAIOIIMX CIIOCOOHOCTh BBICTPAWBAaTh OTHOILEHUS C
JOPYTUMU JIOAbMH, 3a00TUTHCS, POSBIISATH HHTEPEC U pa3peliaTh KOHPINUKTHI.

HNPEIMETHBIE PE3YJIBTATHI

K xonmy oOyuenus B 10 kJiacce mpeaMeTHbIC pe3ylbTaThl Ha 0a30BOM ypPOBHE
JOJIKHBI OTPakaTh C(OOPMUPOBAHHOCTH Y O0YJAIOITUXCS YMEHUMN:

J€MOHCTPUPOBATh Ha MPUMEpPax PoJib U MeCTO GU3UKU B (HOPMHUPOBAHUH COBPEMEHHOM
HAay4YHOM KapTUHBI MUPA, B Pa3BUTUH COBPEMEHHOW TEXHUKHU U TEXHOJIOTMH, B TPAKTUYECKON
JIEITEIILHOCTH JIFOICH;

YUUTHIBaTh TPAHULIBI MPUMEHEHHUS M3YYEHHBIX (DU3MUECKUX MOJeNel: MaTepuaibHas
TOYKa, MHEpIMAJIbHAs crcTeMa OTCYETa, aOCOMIOTHO TBEPAOE TENO, UACATBHBIN Ta3, MOACTU
CTPOEHUS Ta30B, )KUJKOCTEH U TBEPABIX TeJl, TOUCUHBIN JIEKTPUUECKUN 3aps]l IPU PEIICHUU
buznyueckux 3anay;

pacrno3HaBaTh (pU3UYECKUE SBIEHUS (IPOILIECChl) U OOBICHATH UX HA OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJIIPHO-KUHETHUYECKONH TEOPUU CTPOCHMS BEIIECTBA U 3JICKTPOIUHAMUKU:
paBHOMEpPHOE U PABHOYCKOPEHHOE MPSMOJIMHEHHOE IBWKEHHE, CBOOOJHOE MaJCHUE Tell,
JIBUKEHHE [0 OKPYKHOCTH, HWHEpUHMs, B3aumopelcTtBue ten, auddys3us, OpoyHOBCKOE
JBUKEHHE, CTPOCHUE KHUAKOCTEH U TBEPABIX Tel, U3MEHEHHEe 00bhEMa Tell MPH HarpeBaHUU
(oxymaxkgeHuu),  TEIUIOBOE  paBHOBECHE,  HUCHapeHue,  KOHJACHCAlus,  IUIaBIICHUE,
KpUCTAIIIN3alUs, KHUIICHHE, BJIAXXHOCTb BO3yXa, IOBBIIICHWE AaBIECHUS raza IpU €ro
HarpeBaHWU B 3aKPbHITOM COCYyJIe, CBsI3b MEXIYy IIapaMeTpaMH COCTOSIHHSI Trasza B
M30IpoLeccax, MMEKTPU3alus TeN, B3aUMOCHCTBHE 3aps/I0B;

OTMHCHIBaTh  MEXaHMYECKOE JBIDKEHUE, UCHONB3yd  (U3HYECKHe  BEJTUYHHBIL:
KOOp/AMHATA, MyTh, NEpEMELIEHNE, CKOPOCTh, YCKOPEHHE, Macca Tela, CHJla, UMITYJIbC Tela,
KMHETUYeCcKasi SHEeprus, MOTEHIMalbHAs JHEPrus, MeXaHWdyeckas paboTa, MeXaHHuYecKas
MOIIIHOCTh; TIPU OMHUCAHWHM TMPABUIBHO TPAKTOBATh (U3UYECKUN CMBICT HUCIOIB3YEMbIX
BETMYMH, WX OOO3HAYEHUS M EIUHUIIBI, HAXOAUTh (OPMYIBI, CBS3BIBAIOIINE TaHHYIO
(bU3MYECKYIO BETMUUHY C APYTUMU BETUYUHAMU;

ONUCHIBaTh W3YYEHHBIE TEIUIOBbIE CBOMCTBA TE€N M TEIUJIOBBIE SIBJICHUS, UCIOJIb3YS
¢dbusznuecKkue BETUYMHBI: JaBIIEHUE Ta3a, TeMIepaTypa, CpedHssli KWHETHYecKas SHepTHus
Xa0TUYECKOTO JIBIYKEHUSI MOJIEKYJ, CPEAHEKBAJAPATUYHAS CKOPOCTb MOJIEKYJ, KOJUYECTBO
TEIUIOTHI, BHYTPEHHSIS YHEPrusi, paboTa raza, K03pPUIMEeHT MOIe3HOTO ACHCTBHS TETIOBOTO



JBUTATEIs; MPHU OMHCAHUU TPABHWIBHO TPAKTOBaTh (U3WYECKUNH CMBICT HCIOJIB3YEMBIX
BEIMYUH, WX OOO3HAYEHHWsS W EIUHUIIbI, HAXOIUTh (OPMYJbI, CBS3BIBAIOIINE JAHHYIO
(U3NYECKYIO BEIMUUHY C IPYTHUMHU BETMUYUHAM;

OTMCHIBAaTh U3YUYEHHBIE AIEKTPUUYECKHE CBOMCTBA BEIIECTBA U AIEKTPUUECKUE SBICHUS
(mporiecchbl), HUCMONb3ysd (PU3NYECKHE BEIMUMHBL DJIEKTPUUECKUN 3apsisl, AJIEKTPUUYECKOE
110J1€, HANPSLKEHHOCTD MOJIS, MOTEHIIUAJ, Pa3HOCTh MOTEHIIMAJIOB; IIPU OMMCAHUU ITPABUIIBHO
TPAaKTOBaTh (PU3UYECKUN CMBICI HCHOIB3YEMBIX BEIMYHMH, MX O0O3HAUCHHS W CIMHULIBL
YKa3bpIBaTh (OPMYIIbI, CBSI3BIBAIOIIME JAHHYIO (U3WYECKYI0 BEIUYMHY C JPYTHMHU
BEJIMYMHAMU;

aHATM3UPOBATh (PU3MUECKHUE MPOLECCH U SIBICHHS, UCTIOIB3YS (PU3UIECKUE 3aKOHBI U
MIPUHLHAIBL: 3aKOH BceMupHOTO TAroteHus, I, II u III 3akonsl HeroTOHA, 3aKOH COXpaHEHUS
MEXaHWYECKON DSHEpPruM, 3aKOH COXPAHEHHS HMITYJbCA, HPUHLMUI CYNEPHO3UIUA CHJI,
NPUHIMI PaBHONpPABUS HWHEPLUUAIbHBIX CHUCTEM OTCYETA, MOJIEKYJISIPHO-KUHETHUECKYIO
TEOPUIO CTPOEHHUS BEIIECTBA, 'a30Bbl€ 3aKOHBI, CBA3b CpPEAHEW KHHETUYECKON BSHEepruu
TEIUIOBOTO  JIBWKEHHS MOJIEKYl ¢  aOCOJIIOTHOM  TemmepaTypoi, TMepBbIii  3aKOH
TEPMOJIMHAMHUKH, 3aKOH COXpPaHEHMsI JJIEKTPUUECKOro 3apsia, 3akoH Kyrnona, mpu stom
pa3nanyath CIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €T0 MAaTEMaTHYECKOE BBIPAKEHUE U yCIOBUS
(rpaHuIBl, 00J1aCTH) TPUMEHUMOCTH;

OOBSACHATH OCHOBHBIE TPUHIUIBI JACUCTBUS MAIUH, NPUOOPOB M TEXHUYECKUX
YCTPOICTB; pa3nnuyarh ycJI0BUS UX O€30MacCHOTO UCIIOIb30BaHUS B IOBCETHEBHOM KU3HU;

BBITIOJIHATh AKCIEPUMEHTHI MO MCCIEI0BAHUIO (DU3MUECKUX SIBICHUNH U MPOIECCOB C
UCIOJIb30BAHMEM TPSAMBIX M KOCBEHHBIX M3MEPEHUH, TMpu 3TOM (HopMyIupoBaTh
nmpobseMy/3aady ¥ THUIOTE3y Y4eOHOTO DJKCIEPUMEHTa, COOMpaTh YCTAaHOBKY U3
IIPEUI0KEHHOT0 000PYA0BaHUs, IPOBOANUTH ONBIT U (POPMYIUPOBATH BHIBOJIBI;

OCYILIECTBIIATh NpPSIMbIE U KOCBEHHBbIE M3MEpPEHMs (PU3UYECKUX BEIMYUH, IIPU 3TOM
BBIOMPATh ONTUMAJIBHBIA CHOCO0 M3MEpPEHHs] U UCIOJb30BaTh M3BECTHBIE METOJbl OLIEHKU
MOTPENTHOCTEN U3MEPEHUN;

UCCIIEIOBAaTh 3aBUCUMOCTH MEXAy (U3MUYECKUMHU BEJIUYMHAMHM C HCIHOJIb30BAHHEM
IOPSIMBIX M3MEPEHUHl, MpU 3TOM KOHCTPYMPOBAThb YCTAHOBKY, (PUKCHPOBATH DPE3yJIbTaThl
MIOJIy4EHHOH 3aBHUCUMOCTU (DU3MYECKUX BEIMYMH B BHUAE TaOnull M rpaduKoB, AenaTh
BBIBOJIBI 110 PE3YJIBTATaM MCCIIECJOBaHUS;

coOuoaTh npaBuiia 0€30MacHOro TpyAa IMpPU MPOBEICHUU HCCIEIOBAaHUN B paMKax
y4eOHOIro SKCHEpUMEHTa, Y4eOHO-UCCIIEAOBATENbCKOM M IPOEKTHOW JEeATEIBbHOCTH C
UCIOJIb30BAHUEM U3MEPHUTEIBHBIX YCTPOICTB U 1aO0OPaTOPHOro 000pYyAOBaHUS;

pemaTh pacu€THbIE 337aYM C SBHO 33JaHHOW (DPM3NYECKOM MOJEIBIO, HUCIOJb3Ys
¢u3nyeckue 3aKOHbl W TPHUHLMIBI, HAa OCHOBE aHalW3a YCIOBHMS 3aJauyd BbIOMpPATh
(bU3NYECKy0 MOJENb, BBIACIATh (pu3nyeckre BeIMUUHBI U (HOpMyYIIbl, HEOOXOqUMBbIE JUIs €€
pelleHns, IPOBOAUTH pacuy€Tbl M OLECHMBATh PEAJBHOCTh IOJIYYEHHOIO 3HAYEHUS
(bU3n4YECKOl BETUYHHBI;

pelaTh Ka4eCTBEHHBIE 3aJa4l: BBICTPauBaTh JOIMYECKU HEIPOTHUBOPEUNBYIO LIENIOUKY
paccyXJeHU ¢ ONIOpPON Ha M3YYEHHbIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3UUECKUE SIBJICHMUS;

UCIOJb30BaTh MpPHU pElIeHUH Y4eOHBIX 3aJay COBpEMEHHble HH(OPMAIMOHHBIE
TEXHOJIOTUH JUIsl IOMCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALUU U MPEJICTaBICHHs yueOHON U
Hay4YHO-TIONYJISIpHOM HMH(OpPMAIMK, MOJYYEHHON M3 Pa3IUYHBIX MCTOYHUKOB, KPUTHUYECKU
aHAJIM3UPOBAThH MOJydaeMyr0 HH(OPMAIHIO;

MIPUBOANUTH MPUMEPHI BKJIaJa POCCUNCKUX U 3apyOeXHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKd, 0ObsICHEHHUE MTPOLIECCOB OKPYKAIOLIET0 MUPA, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

UCIOJb30BaTh TEOPETUYECKUE 3HAHMS IO (PU3MKE B IOBCETHEBHOM JKMU3HU IS
oOecrieyeHns 0€30MaCHOCTH MPH 0OpalleHNH ¢ MPHOOPaMU U TEXHUUECKUMH yCTPOICTBaMH,
JUISL COXpaHEHHsI 3JI0POBbs U COOIOIEHUS] HOPM KOJIOTHYECKOTO TMOBEACHUS B OKpYXKaroIen
cpene;



paboTare B Tpymnmne C BBINOJHEHHWEM PA3IMYHbIX COIMAJIBHBIX POJICH, TIaHUPOBATH
paboTy rpynmsl, palMOHAIBHO PAaCHpEACsITh 00A3aHHOCTU U IUIAHUPOBATDH JESATEIHHOCTH B
HECTaH/JApPTHBIX CUTYaIUsX, aleKBaTHO OLIEHUBATh BKJIAJ Ka)KI0T0 U3 YYaCTHUKOB I'PYIIIbI B
pelieHre paccMaTpuBaeMoOi IPOOIEMBI.

K konmy oOyuenuss B 11 kJjacce mpeaMeTHbIE pe3yiabTaThl Ha 0a30BOM YypOBHE
JOJIKHBI OTPaKaTh C()OPMUPOBAHHOCTH Y 00YHAIOLIUXCS YMEHUMN:

JEMOHCTPUPOBATH HA MMPUMEPAX POJIb M MECTO (GU3UKU B OPMHUPOBAHUH COBPEMEHHOM
Hay4YHOW KapTUHBI MUPA, B PA3BUTUN COBPEMEHHOM TEXHUKH M TEXHOJIOTUH, B IPAKTUYECKON
JEeATEbHOCTH JIFOJIEH, IEJIOCTHOCTh U €IUHCTBO (PU3MUECKON KapTUHBI MUPA;

YUUTBIBATh TPAHHIBI TPUMEHEHUS W3Y4CHHBIX (U3MUYECKUX MOJICNICH: TOYCUHBIN
ANIEKTPUYECKUM 3apsij, JIyd CBETa, TOYEUHBbI HCTOYHUK CBETa, sJIEpHAas MOJENb aToMa,
HYKJIOHHAsl MOJI€Ib aTOMHOTO ]Ipa MPH pelieHnn GU3NYeCcKuX 3a/1ay;

pacro3HaBaTh (pu3UYecKue siBICHHS (TIPOIECChl) U OOBICHITh UX HAa OCHOBE 3aKOHOB
ANIEKTPOJMHAMUKM W KBAHTOBOM (U3MKU: 3JIEKTpUYecKass MPOBOAMMOCTb, TEIJIOBOE,
CBETOBOE, XHMMHYECKOE, MarHUTHOE JEWCTBUS TOKAa, B3aWMOJECHWCTBME MAarHHUTOB,
AJIEKTPOMArHuTHasE WHAYKLHUSA, JOCHCTBHE MAarHWTHOTO TMOJS Ha MPOBOJHUK C TOKOM U
NBUOKYIIMMCS — 3apsii, DSJEKTPOMAarHUTHbIE KOJeOaHUS W BOJHBI, HIPSIMOJUHEHHOE
pacnpocTpaHEeHUEe CBETa, OTpakKeHHWe, NpeJoMJIeHHe, uHTeppepeHIus, audpakuus u
moJIsipu3alis CBeTa, JUCIepcus cBeTa, Qorodnekrpuueckuii d¢pdekt (pororddexr),
CBETOBOE J]aBJIEHNE, BOZHUKHOBEHUE JIMHEIYATOT0 CIIEKTpa aToMa BOJOPOJia, €CTECTBEHHAs U
HCKYCCTBEHHas paJiOaKTUBHOCTb;

OTHCHIBATh U3YUYEHHBIE CBOMCTBA BEIIECTBA (IEKTPUUECKHE, MAaTHUTHBIE, OTITUYECKUE,
ANIEKTPUYECKYI0 TMPOBOJAUMOCTh PA3IUYHBIX Cpel) U DJIEeKTPOMAarHUTHBIE SIBJICHUS
(mportecchbl), HWCMONB3yS (PU3WYECKUE BEIWYUHBL: DJIEKTPUUYECKUA 3apsij, Ccuila TOKa,
JNEKTPUYECKOE HANPSDKEHHE, DSJIEKTPUYECKOE CONPOTUBJIEHUE, PAa3HOCTh MOTEHLIHAJIOB,
ANIEKTPOJBIDKYILAS cujla, padoTa TOKa, MHIAYKIMS MarHUTHOTO MOJis, cuia Amriepa, cuiia
JlopeHna, MTHAYKTUBHOCTh KaTYILKH, SHEPTUS SJIEKTPUUECKOIO0 U MAarHUTHOTO TOJIEH, IIEPUO]T
M dYacToTa KoyiebaHHil B KoyieOaTeNTbHOM KOHTYpe, 3apsii M cuja ToKa B IIpolecce
rapMOHUYECKHX DJIEKTPOMArHUTHBIX KOJI€OaHUU, (OKYCHOE pACCTOSTHUE U ONTHYECKasi CUIIa
JIUH3BI, IPU OMUCAHUM TPABUIILHO TPAKTOBATh (PU3MUECKUN CMBICI UCHOJIb3yEMbIX BEINYHH,
ux 0003HAYEHUS M EAMHHUILIBI, YKa3blBaTh (POPMYJIbI, CBS3BIBAIONINE AAHHYIO (DU3HUECKYIO
BEJINYMHY C IPYTUMU BEJIMUYMHAMUY;

OTHCHIBATh H3YYECHHBIC KBAHTOBBIC SBJICHUS M TMPOIECCHI, HCHOJIb3yd (UINYECKUE
BEJINYUHBIL: CKOPOCTh JIEKTPOMAarHUTHBIX BOJIH, JIJIMHA BOJIHBI M YacTOTa CBETA, SHEPrUs U
UMITyJIbC (DOTOHA, MEPHOJ MOJypacnaja, SHEprus CBA3M aTOMHBIX SJep, MPHU OMUCAHUU
MPaBWJIBHO TPAKTOBAaTh (PU3MUECKUN CMBICT HCHOJB3YEeMbIX BEIUYMH, MX O0O3HAueHUs U
€IMHULIBI, YKa3bIBaTh (OPMYJIbI, CBA3BIBAIONINE JAHHYIO (PU3MUECKYIO BEIHUHHY C APYTUMU
BEITMYMHAMH, BBIUUCIISITH 3HAUCHUE (PU3NYECKOM BEJTHMUHHBI;

aHAIM3UPOBATh (U3UUYECKUE MPOLECCH U SBICHHS, UCIOJB3YS (DU3MUYECKUE 3aKOHBI U
NPUHLHUIBL: 3aK0OH OMa, 3aKkOHBl TMOCIEJOBATEIbHOIO M NapajuIeJIbHOTO COEAMHEHUS
MIPOBOJHUKOB, 3aKoH Jlxoynsa—JleHna, 3akoH 3JE€KTPOMAarHUTHOM MHIAYKLIWH, 3aKOH
MPSMOJIMHEHHOTO PacpOCTPAHEHUs CBETA, 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI MPEIOMIICHHUS
CBEeTa, ypaBHeHHMe OWHmTeNWHa a8 (oToddPdekra, 3aKOH COXpaHEHUs SHEPruM, 3aKOH
COXPAaHEHHUs HMIIYJbCA, 3aKOH COXPAaHEHUS DIIEKTPUUECKOTO 3apsia, 3aKOH COXPAaHEHUs
MacCOBOI'O 4YMCIIa, MOCTylaThl bopa, 3aKOH paJuoOaKTUBHOIO paclaja, Mpu 3TOM pa3indaTrh
CIIOBECHYIO (DOPMYIHMPOBKY 3aKOHA, €r0 MaTeMaTUYeCKOe BBIPAKEHHE M yCIOBHs (TPaHULB,
001acTi) MPUMEHUMOCTH;

ONpEeNENATh HAMPABICHUE BEKTOPA UHAYKIIMM MArHUTHOTO MOJIsl IPOBOJHUKA C TOKOM,
cuibl AMriepa u cuibl Jlopenna;

CTPOMTh M ONMCHIBaTh H300pa’keHHe, CO3/1aBaeMO€ IUIOCKUM 3€pKaJIOM, TOHKOM
JIMH301M;



BBITIOJTHATh SKCIIEPUMEHTHI 10 MCCIEIOBaHUI0 (DPM3UYECKUX SBICHUH M MPOILECCOB C
UCTOJBb30BAHMEM MPSAMBIX W KOCBEHHBIX H3MEPEHUH: TMpH 3TOM  (OPMYINPOBATH
npobneMy/3agady W THUNOTE3y Y4eOHOro JKCIEpUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEUI0KEHHOTO 000PYA0BaHUS, TPOBOIUTH ONBIT U (POPMYIIUPOBATH BHIBOJIBI;

OCYIIECTBIISITh TPSIMBbIE WU KOCBEHHBIC H3MEpPEHUs (DPU3MYECKUX BEIWYHH, TPH ITOM
BBIOMPATh ONTHUMAIBHBIA CIOCO0 M3MEpPEHHs] W MCIIOJIb30BaTh M3BECTHBIE METOJBI OLICHKU
IIOIPEIIHOCTEN U3MEPEHUN;

WCCIIEIOBAaTh 3aBUCHMOCTH (DU3UYECKUX BEIMYMH C HCIIOJB30BAaHUEM MPSIMBIX
M3MEPEHUI: TP 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PMKCHPOBATH PE3yIbTAThl MOIY4CHHOU
3aBHCUMOCTH (U3UYECKUX BEIMYUH B BUAE Tabnui W TpaduKoB, JENaTh BBIBOABI TI0
pe3yibTaTaM HCCIEeIOBAHMUS;

coOmoaTh mpaBmiia 0€30MacHOTO TPyAa MPH MPOBEICHUN HCCIEIOBAHUN B PaMKax
y4eOHOTO OKCIEpUMEHTa, Yy4eOHO-HCCIIEAOBATENFCKOM ¥ TPOEKTHOW JESTENBHOCTH C
HCIO0JIb30BAHNEM U3MEPHUTENBHBIX YCTPONCTB U JIaOOpaTOPHOro 000PyI0BaHUS;

pemaTh pacu€THBIE 3a7a4ll C SBHO 33JaHHOW (DM3WYECKON MOJEINBIO, HCIIONB3Ys
¢u3nveckne 3aKOHBI W TPHUHIHWIB, HA OCHOBE aHajW3a YCJIOBHS 3a7adydl BHIOMpPATh
(bu3NYeCKyI0 MOJIENb, BBIACIATh (PU3HUECKHUE BETUYMHBI U POPMYIIbl, HEOOXOAUMBIE I €€
pemieHus, MPOBOTUTH pAcY€Thl M OICHUBATh PEAJbHOCTh TMOJYYCHHOTO 3HAYCHHS
(hbM3UYECKON BEITUYHHBL;

pemaTh Ka4eCTBEHHBIE 33a]]au: BEICTPAUBATh JIOTHIECKA HEITPOTUBOPEUUBYIO IIETTOUKY
pacCy>KJIEHUM ¢ OTOPOY HA M3YUCHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3NYECKUE SBICHHUS;

WCTIONb30BaTh MpPH pelmIeHHH YYeOHBIX 3aqad COBpEeMeHHble HMH(OpMaIMOHHBIE
TEXHOJIOTUH JUTSI TIOWCKA, CTPYKTYPHUPOBAHHSI, MHTEPIIPETALMU U TIPEICTABICHHUS y4eOHOW U
Hay4YHO-TIONYJISIPHOW MH(OpPMAIMK, MOJYYEHHON M3 Pa3INYHBIX UCTOYHUKOB, KPUTHYECKU
aHAJM3UPOBATh M0JTy4aeMyI0 HH()OPMAIHIO;

OOBSICHATh NPUHIMIBI JEHCTBUS MAIUUH, NPUOOPOB M TEXHUYECKUX YCTPOMUCTB,
pa3nuyaTh yClIoBUsA UX O€30IaCHOTO MCIOJIb30BaHUS B IIOBCEAHEBHOM KU3HM;

MIPUBOAMUTH IPUMEPHI BKJIaZa POCCUMCKUX U 3apyOeXKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, B 00BSICHEHHUE ITPOLIECCOB OKPYKAIOLIET0 MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHA;

UCIOJb30BaTh TEOPETUYECKUE 3HAHMs 10 (PU3MKE B IOBCEIHEBHOM JKHU3HU IS
oOecrieyeHus 0€30MaCHOCTH MIPU 0OpallleHUH ¢ MPUOOPaMU U TEXHUYECKUMH yCTpOicTBaMu,
JUIL COXpaHEHMsI 3710pPOBbs U COOIIOIEHUSI HOPM KOJIOTHYECKOTO TIOBEAECHUS B OKpYXKaroIen
cpene;

paboTarh B Ipynme C BBINOJHEHHWEM pPa3IMYHbIX COLMAJIbHBIX pOJIEH, IIAHUPOBATH
paloTy rpynimbl, palMOHAIBHO paclpeaeisTh 003aHHOCTU U IUIAHUPOBATH AEATEIBHOCTh B
HECTaHIAPTHBIX CUTYAIUsX, aJI€KBATHO OLIEHUBATh BKJIAJ KaXJI0r0 U3 Y4aCTHUKOB I'PYIIIbI B
pelieHue paccMaTpuBaeMoi poOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
HaumeHoBanue KoJsnyecTBo 4yacoB
Ne DJIeKTpOHHbIe (LN (POBbHIE)
pa3ie/ioB U TEM Konrpoabneie IIpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PecypcChl
NporpaMmel padoThI padoTsbI
Pazgen 1. PUSUKA U METOJAbI HAYUYHOI'O ITO3HAHUSA
11 ®dusrKa 1 METOIBI 5 bu6moreka [IOK
' HAYYHOTO MO3HAHUS https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Paznen 2. MEXAHUKA
bu6moreka [IOK
21 Kunematitka > https://m.edsoo.ru/7f41bf72
bu6moreka [IOK
2.2
Hlunamika 7 https://m.edsoo.ru/7f41bf72
3
)3 CSI;OI:;IGHI/IH 5 6 | bu6mmoreka [IOK
' P https://m.edsoo.ru/7f41bf72
MEXaHUKE
Uroro no pazneny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMHUKA
OCHOBBI
31 MOJIEKYJIAPHO- bubnuorexa [IOK
' KUHETUYECKOU ? ! https://m.edsoo.ru/7{41bf72
TEOpUU




39 OCHOBBI 10 bub6mmoreka [{OK
TEPMOIMHAMUKHU https://m.edsoo.ru/7f41bf72
ArperarHble

13 COCTOSIHUS 5 bubnuoteka [JOK
BemiecTBa. Da3oBbie https://m.edsoo.ru/7f41bf72
TIEPEXOIBI

Hroro no pazneny 24

Paszpnen 4. JIEKTPOIMHAMUKA

4.1 OIIEKTpPOCTaTHKA 10 bubmorexa [IOK
' P https://m.edsoo.ru/7f41bf72
ITocTossHHBII
40 AIEKTPUYECKUN TOK. bubnuorexa [JOK
' Toxu B paznmuyHBIX 12 https://m.edsoo.ru/7f41bf72
cpenax
Uroro no pazneny 22
Pe3epBHOE BpeMst 2
OBILEE KOJIMYECTBO
YACOB IIO 68

I[TPOTPAMME




11 KJIACC

HaumenoBanue KoJsmyecTBo 4yacoB
Ne DJIeKTpOHHbIe (L (POBbIE)
pa3ie/ioB U TEM Konrpoabueie IIpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE pecypchl
NporpamMmbl padoThI padoTsI
Pazaen 1. QJIEKTPOJIMHAMUKA
M .
L1 | Snexrpovarmrmian r 1 ; buboresa 110K
' P https://m.edsoo.ru/7f41c97c
WHTYKITAS
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
M
2.1 3HZ);:H:;Z(:$:[:H€ 9 1 bubmotexa LOK
’ P https://m.edsoo.ru/7f41c97¢
KoJIeOaHus
M
2.2 3nee)1i:HIc/)I:42?1{{in§He 5 bubmotexa OK
' p 1 https://m.edsoo.ru/7f41c97c
BOJIHBI
bu6mmoreka [IOK
2.3 0)
frHRa 10 3 https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 24

Pazgen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIbLHOCTHU

3.1 TEOpUU

OTHOCUTCIBHOCTHU

OCHOBEHI CIIEIHATBHOMN

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97c




Hroro no pazneny 4

Paznesn 4. KBAHTOBAS ®U3UKA

41 DNeMEeHTHI KBAaHTOBOM 6 bubnuorexa [JOK
' OITUKH https://m.edsoo.ru/7f41c97¢
bu6moreka [IOK
4.2
Crpoenne atoma 4 https://m.edsoo.ru/7f41c97c
bu6moreka [IOK
4.3 A
TOMHOE A7PO 5 https://m.edsoo.ru/7f41c97c

Hroro mo pazgeny 15

Paszpen 5. JIEMEHTBI ACTPOHOMUHU U ACTPO®PU3UKHU

51 DJIEeMEHTHI aCTPOHOMUU ; | bubnuorexa [JOK
' 1 acTpoU3UKH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 7

Pazgen 6. OBOBINAIOIIEE ITIOBTOPEHHUE

6.1 Oo6o06maromee 4 bu6mmoreka [IOK
' MMOBTOpPEHHE https://m.edsoo.ru/7f41c97c
Uroro no pazneny 4
PezepBHOE Bpems 3
OBILEE KOJIMYECTBO 68 4
YACOB I10 [TPOIPAMME 7







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
N KoauyecTBo yacos I DJIEKTPOHHBbIE HH(POBBIE
0 ara
Tema ypoka KonrpouabHubie IIpakTH4eckue o0pa3oBaTe/IbHbIE
n/n Bcero H3YYeHUs
padoThI padoTsI pecypchl
®du3uKa — HayKa o
| npupose. Hayunsie | bubnuoreka [JOK
METO/IbI TIO3HAHUSI https://m.edsoo.ru/ff0c32e2
OKPYXAaIOIIEero MUpa
Ponb u mecto usuku B
(dhopMHUpOBaHUH
) COBPEMEHHOM HayYHOM | bubnuorexa [JOK
KapTHUHBI MUPa, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKOU
NEeATEeNbHOCTH JIIOIEH
MexaHnnyeckoe IBUKEHUE.
OTHOCUTENBHOCTh
3 . | bu6moreka [IOK
MEXaHUYECKOTO JIBHKEHUSI.
A https://m.edsoo.ru/ff0c3508
[Iepemernienue, CKOpOCTb,
yCKOpEHUE
4 PaBHOMepHOE 1 bubnuoreka [JOK
MPSAMOJIMHEWHOE JBU)KEHUE https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE ! bubnuorexa [IOK
MPSAMOJIMHEWHOE JBUKEHUE https://m.edsoo.ru/ff0c372e
6 CBoOoaHOE MajieHue. 1 bubmuoreka [JOK




YckopeHnue cB0OOHOTO
IIaACHUA

https://m.edsoo.ru/ff0c39cc

KpuBosmHelinoe
JIBUKeHUE. [[BruKeHue

bu6mmoreka [IOK

! MaTepUaIbHOU TOUKHU 110 https://m.edsoo.ru/ffOc3ada
OKPYXHOCTH
[Tpunamn
OTHOCHUTEITLHOCTH
8 lNanunes. UnepunanbHbie bubmorexa [IOK
. https://m.edsoo.ru/ff0c3be8
cucteMsbl otcuera. [lepBrrit
3akoH HproToHa
Macca tena. Cua.
[IpuHnun cyneprno3unun
9 CI/E‘I. ];[TopozzaiOH ) Bubnuorexa LOK
https://m.edsoo.ru/ff0c3bed
Hrrotona mis
MaTepuaabHOW TOYKU
10 Tperuu 3akoH HeroTOoHa bubmuorexa [JOK
JUIS MAaTepHAIBHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKOH BCEMHUPHOTO
1 TaroteHus. Cujia TSHKeCTH. bu6mmoreka [IOK
[TepBast kocMuyeckas https://m.edsoo.ru/ff0c3d00
CKOPOCTh
12 Cuna ynpyroctu. 3akoH bubnuorexa [IOK
I'yka. Bec Tena https://m.edsoo.ru/ff0c3el8
13 Cuna TpeHusl. bubnunoreka [JOK

Kosdduuuent tpenus.

https://m.edsoo.ru/ff0c3f76




Cuna conpoTuBIeHUS NIPU
JABMKCHUHU TCJIa B
KHUIKOCTH HUJIN ra3e

14

[TocrynarensHoE 1
BpaIlaTeIbHOE JBIKEHUE
a0COJIFOTHO TBEPJIOTO Tea.
MowmeHnT cunsl. [Inedo
CWIBL. Y CIOBUSA
paBHOBECHS TBEPIOIO Tela

bu6mmorteka [IOK
https://m.edsoo.ru/ffOc41a6

15

NmMnynsc maTeprabHON
TOYKH, CHCTEMBI
MaTepuaIbHbIX TOYCK.
Nmnynec cuibl. 3aKOH
COXpaHEHUsI UMITYJIbCA.
PeakTuBHOE IBIKECHUE

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

16

PaboTa 1 MOIIHOCTE CHJIBL.
Kunernueckas s3Heprust
MaTepPHATBLHON TOYKH.
Teopema 006 U3MECHEHHH
KHHETUYCCKOM SHEPTrun

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4502

17

[ToTeHnManpHas YHEPIHUSL.
[ToTeHnmanpHas YHEPrUst
ynpyro neGopMHUpOBAaHHOU
npyxuHbl. [loTennuanbpHas
SHEprus Tena BOIU3H
MMOBEPXHOCTU 3eMJIIU

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

18

IloTeHumanbHBIE U

bu6mmoreka [JOK




HETMOTEHIINAIbHbIE CUJIBI.
CBs13b paboTHI
HETIOTEHIIMAIBHBIX CHJI C
M3MEHEHHEM
MEXaHU4YECKOU DHEPTUH
CUCTEMBI TeJl. 3aKOH

COXpPAaHEHUS MEXAHUYECKOH

SHEpPruu

https://m.edsoo.ru/ff0c478c¢

19

JlabopaTtopnast padota No 1

«HccnenoBanue cBs3u
paboOTHI CHITBI C
N3MCHCHUEM
MEXaHUYECKOW SHEPTUH
TeJa Ha puMepe
PacTsLKEHUS pE3UHOBOTO
KIyTa»

20

Kontponbras padoTa Ne 1
o teme «Kunemaruka.
Jnnamuka. 3aKOHbI
COXPAaHEHHUS B MEXaHUKE)

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TT0JIOKCHUS
MOJICKYJISAPHO-
KUHETHYECKOM TCOPHU.
BpOYHOBCKOC JBHXXCHUC.

Audpdysus

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

22

Xapakrep JBMKEHUS U
B3aUMOJICHCTBUS YaCTHUI]




BelecTsa. Moenn
CTPOEHHUS Ta30B,
YKUJIKOCTEN U TBEPBIX TEJ

23

Macca monekysn.
KonnuecTBo BemecTna.
[Tocrostnnas ABoraapo

24

TermoBoe paBHOBECHE.
Temneparypa u e€
n3mepenue. [lkana
temmneparyp Llenbcus

25

Wneansueiii ras B MKT.
OcHOBHOE ypaBHEHHE
MKT

bu6moreka [IOK
https://m.edsoo.ru/ffOc4fde

26

AOcouroTHas TeMIiepaTypa
Kak Mepa CpeHen
KUHETUYECKOW SHEPrUun
JIBUKCHUS] MOJICKYJI.
YpaBHenue Menpeneena-
Knaneiipona

bubmoreka [IOK
https://m.edsoo.ru/ffOc511e

27

3axoH /lanpToHa. ['a30BbIE
3aKOHBI

28

JlaboparopHas padota Ne 2
«HccnenoBanue
3aBUCHUMOCTH MEXTY
napaMeTpamu COCTOSTHHSI
Pa3peKEeHHOTO Ta3ay




N3ompoueccel B
naCaJIbHOM I'a3€ U UX

bu6mmoreka [{OK

29
rpaduygeckoe https://m.edsoo.ru/ff0c570e
MpeACTABICHUE
Buyrpennssa sHeprus
TEPMOJIUHAMUYECKOU
CUCTEMBI U CTIOCOOBI €€’

30 n3MeHeHus. KonmmaecTo bu6mmoreka [IOK
TEIUIOTHI U padoTa. https://m.edsoo.ru/ff0c5952
Buyrpennssa sHeprus
0JTHOATOMHOTO HI€AJTbHOTO
rasa

31 B eronenena bubmoreka [IOK

Wb TETUTOTT 517}
A pel https://m.edsoo.ru/ff0c5¢c36
VenbHasg TEIIOEMKOCTD
BeniecTBa. KoamuectBo
0 bubnuorexa [JOK
TETUIOTHI TIPU
P https://m.edsoo.ru/ff0c5¢c36
TerIonepeaaye.
AtmabaTHBIN MPOIEcC
[TepBrlii 3ak0H
TEPMOJMHAMUKH U €r0 bu6mmoreka [JOK

33
MPUMEHEHUE K https://m.edsoo.ru/ff0cSefc
H30IpoIeccam
HeobpaTtumocts mporieccos

P 13 B bubmuoreka [JOK

34 B npupoje. Bropoii 3akoH

TCPMOJUHAMUKN

https://m.edsoo.ru/ff0c6230




[Tpunun nevicteus u KI1/

bubmuoreka [IOK

35
TETUIOBOM MaITuHbI https://m.edsoo.ru/ff0c600a
36 Hukn Kapno u ero KI1J{
37 DKOJIOTHYECKHE MTPOOIIEMbI
TETIOYHEPTETHKU
0600 i
38 <<M(())J'II€I:IKa RJ)II;IIH;:I) (1?1?3141(31 Bubnuorexa LOK
YA ’ https://m.edsoo.ru/ff0c6938
OCHOBBI TEPMOTMHAMHUKID)
KonTponsnas pabora Ne 2
39 o Teme «MonekyisapHas bubnuoreka [JOK
¢uzuka. OCHOBBI https://m.edsoo.ru/ff0c6a50
TEPMOTHHAMHUKI
IT 0
40 Koallj OngaagzﬂB a;ii: €HHUe Bubnuorexa LOK
A T P https://m.edsoo.ru/ff0c63b6
Y KUTICHUE
AOcomoTHAs 1
A1 OTHOCHUTEIbHAS BIAKHOCTh bu6moreka [IOK
BO3ayxa. HacelmeHHbIi https://m.edsoo.ru/ff0c64d8
nap
TBEpnoe Temno.
Kpucramnmaeckue u
aMmopdHBIE Tea. ) BuGmorexa [OK
42 AHM30TPOIIHSI CBOUCTB

KpHUCTAJJIOB. >KI/II[KI/IC
KpHuCTAJJIbL. COBpeMeHHHC
MaTepuaibl

https://m.edsoo.ru/ff0c6510




IInaBnenue n

43 KpUCTAJLIIU3aL . bubnuorexa [JOK
VY nenbHas Temiora https://m.edsoo.ru/ff0c6708
rtaBneHust. CyOnumarnus
44 VYpaBHEHUE TEIJIOBOTO bubnuorexa [JOK
Oananca https://m.edsoo.ru/ff0c6820
DneKkTpu3aIus Tel.
DnekTpuyeckuu 3apsi. JIa bubnuotexa [JOK
45
BH/JIA DJIEKTPUUECKUX https://m.edsoo.ru/ff0c6bee
3apsIoB
[IpoBonHMKH,
VDJICKTPUKA U
46 ll'IIOJ'IyrIp(f)BOIlHI/IKI/I. 3akoH Bubnuorexa LOK
https://m.edsoo.ru/ffO0c6bcc
COXpaHEHHUS
AIIEKTPUYECKOTO 3apsa
B3anmoencreue 3apsaoB.
47 3aKoH KI;JIOHa. Tququ[LH/f bubnuorexa LOK
. https://m.edsoo.ru/ff0c6ce4d
AIIEKTPUYECKUH 3apsij
Hanpsioxeénnoctb
AIIEKTPUYECKOTO MOJISL.
48 HpI/IHEI/IH CyNEepIIO3ULINHU bubmorexa [IOK
N https://m.edsoo.ru/ff0c6d{2
AIIEKTPUYECKHX MOJICH.
JInHUK HATIPSXKEHHOCTH
Paora cnn bubmuoreka [JOK
49 AIEKTPOCTATUYECKOTO

nond. [loreHmaln.

https://m.edsoo.ru/ff0c61f00




Pa3zHocTh nIOTEHIIMAIOB

50

[IpoBoaHMKH 1
JTUDJICKTPUKH B
3IEKTPOCTATHYECKOM IIOJIE.
JusiekTpudeckas
MIPOHUIIAEMOCTh

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c7018

51

DNeKTPOEMKOCTb.
Konpgencarop

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7126

52

DIIEKTPOEMKOCTH TIIIOCKOTO
KOHJIEHCaTopa. DHEeprus
3apsSKEHHOTO
KOHJIeHCcaTopa

bu6moreka [IOK
https://m.edsoo.ru/ff0c72c0

53

JlaGopaTtopnast pabota Ne 3
"U3mepenue
3IEKTPOEMKOCTH
KoHAeHcaTopa"

54

[Tpuniun neicTBus u
MIPUMEHEHHUE
KOHJICHCATOPOB,
KOIMMPOBAJILHOTO ammapara,
CTPYHHOTO MIPUHTEPA.
DneKTpocTaTHIYeCKas
3aluTa. 3a3eMiIeHHe
3NIEKTPONPUOOPOB

55

DNEKTPUUYECKUH TOK,
YCIIOBUS €r0




CYIIECTBOBAHMSL.
[Tocrosinueiit Tok. Cuna
Toka. Hanpsbxenue.
ComnpoTtuBieHue. 3akoH
Oma 1t ydacTka 1emnu

56

IlocnegoBarenbHOE,
napajuieJIbHOE, CMEIIaHHOE
COCIMHEHHE MPOBOJHUKOB.
JlabopaTtopHnast pabota Ne 4
«M3yueHnne cMeniaHHoro
COCTMHECHUS PE3UCTOPOBY»

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MomIHOCTH
ANEKTPUIECKOTO TOKA.
3akoH J[xoynsa-Jlenna

bu6moreka [IOK
https://m.edsoo.ru/ff0c7838

58

3axod OMa U1 OJTHOM
(3aMKHYTOM)
AIIEKTPUYECKON LIETH.
Kopotkoe 3aMbikaHue.
JlaGopaTtopnast pabota Ne 5
«3mepenue D1C
MCTOYHHUKA TOKA U €T0
BHYTPEHHETO
COTPOTHUBIICHUS

0.5

bu6moreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

KontposipHas padora Ne 3
10 TEME
"OnexrpoauHamuka'

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c8c56

60

OnexTpoHHas




IIPOBOJIUMOCTB TBEPBIX
METaJJIOB. 3aBUCUMOCTh
COINPOTUBIICHUS METAIIJIOB
OT TEMIIEPATYPBHI.
CBepxXmpoBOIUMOCTh

61

DNEeKTPUUYECKUH TOK B
BakyyMme. CBOUCTBa
AJIEKTPOHHBIX ITyYKOB

62

[TonynpoBoAHMKH, UX
coOCTBEHHas ¥ MpUMeCcHast
MIPOBOAUMOCTE. CBOMCTBA
p—n-mepexoa.
[TosynpoBOAHUKOBBIE
pUOOPHI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c84ae

63

DJIEKTPUYECKUHU TOK B
pacTBopax U paciuiaBax
AJIEKTPOJIUTOB.
DNEeKTPOIUTHYECKAS
JicCOLManus. DIEKTPOIIN3

bu6moreka [IOK
https://m.edsoo.ru/ff0c82ba

64

DJIEKTPUYECKUU TOK B
razax. CaMoCTOSITEeNbHBIN U
HECaMOCTOSITEIbHBIN
pazpsan. Monuus. [1nazma

bubmuoreka [JOK
https://m.edsoo.ru/ff0c84ae

65

DneKTpuuecKue npruoopsl
U YyCTPOMCTBA U UX
MIPAKTUYECKOE
npuMeHenue. [Ipasuia

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c86fc




TEXHUKA 0E3011aCHOCTH

66

Kontponsnas pabora Ne 4
o TeMe «JIEKTPOCTATUKA.
ITocTossHHBIN
anekTpuueckuii Tok. Toku
B Pa3JIMYHBIX CPEIAX»

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c8a8a

67

PesepBHBIi ypOK.
O06o0mmarouii ypok 1o
temaM 10 kacca/
Bcepoccuiickas
poBepoyHasi paboTa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c8f6¢

68

PesepBHBIi ypOK.
O06o0mmaromuii ypok 1mo
temaM 10 kacca/
Bceepoccuiickas
poBepoyHasi pabora

bubmoreka [IOK
https://m.edsoo.ru/ff0c8f6¢

OBIIEE KOJIMYECTBO
YACOB II10 ITPOTPAMME

68




11 KJIACC

KoaunuecTBo 4acoB

DJIeKTpOHHbIe LN poBbIe

Jrj;-)n Tema ypoka Beero KonTpoJbHbIe IIpakTH4eckue i[:;sennﬂ o0pa3oBaTeJibHbIE
padoThI padoTsI pecypchl
[TocTositHHBIC MArHUTHI U
WX B3aMMO/ICHCTBHE.
| MaruutHoe nose. Bekrop bubnuoreka [IOK
MarHUTHON MHJTYKIIHH. ! https://m.edsoo.ru/ff0c9778
Jluanu MarHuTHOM
WHTYKITHHA
MaruauTHO€ TI0J1e
MTPOBOJIHUKA C TOKOM.
) OI;HT ngTezxa. | bu6moreka [IOK
. https://m.edsoo.ru/ff0c98fe
BsaumonelictBue
MIPOBOTHUKOB C TOKOM
JlaGopaTtopnast pabota No
3 1 «I/I3pyqelfne MEFHI/ITHOFO 1 1 bubmorexa [IOK
https://m.edsoo.ru/ff0c98fe
TTOJIS1 KATYIIKH C TOKOMY
JleiicTBMEe MarHUTHOTO
I10JIs1 Ha MPOBOHUK C
TokoM. Cuiia Amrmiepa.
4 JlaboparopHas padota Ne | | bubnuoreka [JOK

2 «HccaenoBanue
JIENCTBUS IOCTOSIHHOTO
Mar’ivTa Ha paMKy C
TOKOM»

https://m.edsoo.ru/ff0c9acO




JlelicTBMEe MarHUTHOTO

OJISl Ha JABMDKYIITYIOCS

3apSOKEHHYIO YaCTHILY.

Cuna Jlopenua. PadoTa
cunbl JlopeHna

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c9df4

DOneKTpoMarHuTHas
nHayknus. [lotok BekTopa
MAarHUTHOW MHIYKIIUH.
OJ1C unaykuun. 3akoH
3IEKTPOMArHUTHOM
nHaykuuu dapanes

JlabopaTtopHnast pabota No
3 «HccnenoBaHue SIBJICHUSA
3IEKTPOMArHUTHO M
WHIYKIIAN»

bu6moreka [IOK
https://m.edsoo.ru/ff0cal50

NuaykTuBHOCTH. SIBIEHUE
camounaykiuu. J1C
CaMOUWHIYKIIMH. DHEPTHS
MardHUTHOTO MOJIS
KaTYIIKHA C TOKOM.
DJIEKTPOMArHuTHOE ToJIe

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ca600

Texnuueckue ycTponcTBa
U UX MIPUMEHEHHUE:
MMOCTOSIHHBIE MAarHUTBHI,
AIIEKTPOMATHUTHI,
ANEKTPOJIBUTATEb,
YCKOPUTEIN




QJICMCHTApPHBIX YaCTHILL,
HHAYKOHUOHHAA I1C€Yb

10

Oo6o06maromuit ypok
«MarsuTHo€ noiJe.
DneKTpoMarHuTHas
HHIYKITHS

bu6mmoreka [{OK
https://m.edsoo.ru/ffOcab82

11

KonTponsnas padora Ne 1
1o teme «MarHuTHoe
noJie. DJIEKTPOMarHuTHast
WHTYKITUS

bu6moreka [IOK
https://m.edsoo.ru/ff0cad58

12

CBoboaHbIC
MEXaHUYECKHE KOJICOaHusI.
lMapmonunueckue
KoJieOaHus. Y paBHEHUE
rapMOHUYECKHUX
koJsiebanuii. [IpeBpammenne
SHEpPruu

bu6moreka [IOK
https://m.edsoo.ru/ff0caf06

13

JlaGopaTtopnas pabota No
4 «HccnenoBanue
3aBUCHUMOCTH Tepro/ia
MaJibIX KoJIeOaHuii rpy3a
Ha HUTH OT JUTMHBI HUTU U
Macchl rpy3a»

14

KonebarenbHBIU KOHTYD.
CBoOoHEBIE
ANIEKTPOMATrHUTHBIE
KoJIeOaHMs B HI€AIBHOM

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcb820




K0J1e0aTeIbHOM KOHTYpE.
AHasIorust MeXIy
MEXaHUYECKUMH U
AIIEKTPOMArHUTHBIMH
KOJIEOAHHUSIMH

15

®opmyna ToMmcoHa. 3aKoH
COXpPaHCHUS DHCPIrUun B
uaeaTbHOM
KoJIe0aTeIbHOM KOHTYpE

bu6moreka [IOK
https://m.edsoo.ru/ffOcb9c4

16

[IpencraBnenue o
3aTyXarolux KoJaeOaHusIX.
BeiHyX1€eHHBIE

MeXaHUYeCcKue KojeOaHus.

Pe3onanc. BeinyxieHHbIE
ANIEKTPOMArHUTHBIC
KoJieOanus

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cbb86

17

[TepeMeHHBIN TOK.
CunycongaibHbIN
MepEMEHHBIN TOK.
MOoITHOCTh TEPEMEHHOTO
TOKa. AMIUIUTYTHOE U
JCUCTBYIOIIEE 3HAUCHUE
CWJIBI TOKA U HAIPSDKEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmatop.
ITpousBoacTBO, Nepenaya
U noTpedyieHune
ANIEKTPUYECKON SHEPTUU




19

YeTpoicTBoO U
MPaKTUYECKOE
NPUMEHEHHE
3IEKTPUYECKOTO 3BOHKA,
reHeparopa nepeMeHHOro
TOKA, TUHHAMN
3NEKTpoIepenay

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKHUE PUCKU
TIPU TIPOU3BOJICTBE
ANEKTPOIHEPTHH.
KyneTypa ncnons3oBanus
ANIEKTPOIHEPTUH B
HOBCEIHEBHON KU3HU

21

MexaHndeckye BOJHEI,
YCIIOBUS
pacrpoCTpaHeHHUSL.
[Tepuoa. CxkopocThb
pacrpoCTpaHeHHs U ITTHHA
BoJiHBL. [lonepeunsie u
MIPOJI0JIBHBIC BOJHBI

bu6moreka [IOK
https://m.edsoo.ru/ff0cca54

22

3Byk. CKOpOCTb 3ByKa.
I'pomkocTs 3ByKa. Beicora
ToHa. TeMOp 3ByKa

bubnuoreka [JOK
https://m.edsoo.ru/ff0cccOc

23

DNeKTpOMarHuTHbIE
BOJIHBI, UX CBOKCTBA U
ckopocts. [Ikana
3JEKTPOMArHUTHBIX BOJIH

bu6mmoreka [JOK
https://m.edsoo.ru/ffOccfe0




[TpuHIMIIBI paANOCBA3U U
TeneBuaeHusa. Pa3Butue

24
CPEJICTB CBSI3H.
Papnonokanus
)5 KonTpomabnas padora Ne 2 bubnuorexka [JOK
«Koiiebanus 1 BOJTHBD) https://m.edsoo.ru/ff0cc6f8
[IpssmonmHEHOE
acIpoCTpaHEHUE CBETA B
26 Ic:ﬂHoI;)omfoﬁ cpene. Bubnuorexa LOK
B https://m.edsoo.ru/ff0cd350
To4YeuHbI UCTOYHHK
ceera. JIyd cBera
OtpaxeHue cBeTa. 3aKOHbI
7 OTPaKCHHUS CBETA. bubnuorexa [JOK
[TocTpoenne n3obpaxeHu https://m.edsoo.ru/ffO0cd4e0
B IIJIOCKOM 3€pKaje
[Ipenomiienue cBera.
[TosnHO€ BHYTpEeHHEE
28 OTpa}KeHI/Ie?ITI_II)peHeJIBHI)II/IV bubnuorexa LOK
https://m.edsoo.ru/ff0cd7f6
YToJ1 MOJHOTO
BHYTPEHHETO OTPAXKECHHUS
JlaGopaTopHas padota No
29 5 «I/ISPMep:HI/Ie EOKaE:aTeJm bubmuorexa HOK
https://m.edsoo.ru/ff0cd67a
MIPEIOMIICHHUS CTEKIIa»
JInH3bL HOC’I;pOGHI/Ie Bubmiorexa [IOK
30 n300pakeHuil B TMH3eE.

dopmysia TOHKOH JIMH3BL.

https://m.edsoo.ru/ffOcddle




VYBeauueHue JUH3EI

31

JlaboparopHas pabota Ne
6 «MccnenoBanue CBOMCTB
M300paXeHUH B JIMH3AX)

32

Hucnepcus ceera.
CrnoxHBIN cocTaB 0e0ro
cBeta. [IBerT.
JlabopaTtopHnast pabota No
7 «Habnronenune
JMCTICPCUU CBETa

33

WnTtepdepenuus crera.
Judpakuus cera.
JudpakunoHHas pemeéTka

bu6mmoreka [IOK
https://m.edsoo.ru/ffOced22

34

[TonepedHOCTHh CBETOBBIX
BoJH. [lonspusanus cBera

bu6moreka [IOK
https://m.edsoo.ru/ff0cf02e

35

OnTuyeckue MpruOOPsI U
YCTPOWCTBA M YCIOBHS UX
0€301aCHOTO MPUMECHEHUS

36

['panuLbl TPUMEHUMOCTH
KJ1aCCUYECKOW MEXaHUKH.
[Toctynatel cnenuaibHOU
TEOPUH OTHOCUTEIIBHOCTH

bubmuoreka [JOK
https://m.edsoo.ru/ffOcf862

37

OTHOCUTEILHOCTD
OJHOBPCMCHHOCTH.
33M6,Z[J'IGHI/IC BpPEMCHU U
COKpalICHUC JJINHbI

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcfa42




OHeprus u UMIYJbC
PENATUBUCTCKON YaCTHULIBI.

bu6mmoreka [{OK

38 C [
BASH MACERT © SHCPTHCH 1 https://m.edsoo.ru/ffOcfc68

UMITYJIbCOM. DHEPIus
ITOKOSI
Kontponsnas pabora Ne 3

39 «Onrtuka. OCHOBBI bubnuotexa [JOK
CHelHalbHOM Teopun https://m.edsoo.ru/ffOcf6f0
OTHOCHTEILHOCTHY
O} )

40 ngzzf 3H2pf§f 1 bubmmorexa LOK

' P https://m.edsoo.ru/ffOcfel6

UMITYJIBC (JOTOHA
OTKpbITHE U

A1 HUCCIIEIOBAHUE bu6moreka [IOK
dboTtorddexra. OnbITh A. https://m.edsoo.ru/ffOctfc4
I'. CroneroBa
3akoHbl poTodrhdekTa.

4 Vf:};f;:;;ii{:;enha bu6mmoreka [IOK
s ) https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuma»
dhoTorddekra
JlaBnenue cBera. OMbITHI

43 I1. H. JIeOenena. bu6mmoreka [JOK
XHUMHUYECKOe JICUCTBUE https://m.edsoo.ru/ff0d04a6
cBeTa

44 TexHuyeckue ycTpoucTaa




U TPAaKTUYECKOE
[IPUMEHEHHE:
($hoTOIEMEHT,
(hoTOIATUNK, COTHETHAS
Oarapesi, CBETOIHO]T

Permenue 3a1ay mo teme

bu6moreka [IOK

45 9 I
((ICMCHTBL KBAHTOBOH https://m.edsoo.ru/ff0d0302
OIITUKI)
Mopens atoma ToMcoHa.
OmnsiTel Peszepdopaa mo BuGmorexa LIOK
46 - )
DACCEATHIO Q-HacTHIl https://m.edsoo.ru/ff0d091a
[lmanerapnast MoJzienb
aroMa
bu6moreka [IOK
47 I1 b
OCTyJIaTH! bopa https://m.edsoo.ru/ff0dOafa
N3nydeHne u noryionieHue
(hOTOHOB MpH MEepexoie BuGmnorexa LIOK
48
ATOM& € OAHOTO ypuOBHH https://m.edsoo.ru/ff0dOafa
SHEPTHUH Ha IpYyrou. Bus
CIIEKTPOB
BoiHoBrIe cBouCTBa
yacTtul. BoiHb! e
49 bpouns. KopnyckynspHo- bubnuoreka [JOK

BOJIHOBOU 1yaJIU3M.
CHooHTaHHOE U
BBIHYXK/ICHHOE HU3JIy4€HHE

https://m.edsoo.ru/ff0dOca8




50

OTtkpbiTHE
paaroakTHBHOCTH. OMBITHI
Pesepdopna o
OTIPENICJICHUIO COCTaBa
paTmoaKTUBHOTO
W3ITY9YCHUS

bu6mmoreka [{OK
https://m.edsoo.ru/ff0d0fd2

51

CaomuctBa anbda-, 6era-,
raMMa-u3JIydeHHsl.
Bnusiaue
palMoaKTUBHOCTH Ha
KUBBIE OPTaHU3MBI

52

OTkphITHE TPOTOHA U
HEWTpoHa. M30TOmEbI.
Anbda-pacna.
DJIEKTPOHHBIN U
MMO3UTPOHHBIH OeTa-
pacnan. ['aMma-uznydyenue

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

53

DHeprus CBA3M HYKJIOHOB
B sJipe. SlepHble peakinu.
SInepHbId peakTop.
[IpoGnembl, MepCIEKTUBHI,
AKOJIOTMYECKHUE aCTIEKTHI
SJIEPHOU SHEPTETUKHU

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

54

QHGMeHTapHHC YaCTHUIbI.
OTKpLITI/IC MO3UTpOHA.
MeTtoapl Ha6JHOI[eHI/IH u
perucTpanuunu

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0e38




3JIEMEHTAPHBIX YACTHLI.
Kpyrusiit cToun
«DyH/1aMEHTaJIbHbIC
B3anMMOJICUCTBHS.
EnurcTBO (hmzmueckon’
KapTUHBI MUPa»

55

Oransl pa3BUTHS
actpoHomuu. [IpuknagHoe
1 MUPOBO33PEHUECKOE
3HAYECHHE aCTPOHOMHUH.
Bun 38315010 HebAa.
Co3sBes3nus, sipKue 3BE31bl,
IUTAHETHI, NX BUIUMOE
newxkenne. CorHeyHas
cHucTeMa

56

Counite. CotHeunas
aKTUBHOCTE. MICTOUHUK
sHepruu CoJiHIA U 3BE3]

57

3BE3/1bI, NX OCHOBHBIC
XapaKTePUCTUKU. 3BE3bI
rJIaBHOW
MOCJIEIOBATCIBHOCTH.
Buyrpennee ctpoenue
3B€31. COBpeMEeHHBIE
MPEJCTaBIECHUS O
MIPOUCXOKACHUU U
spoJironn CoJIHIIA U 3BE3]T




58

Mneunsin [1yre — Hama
I'amaktuka. ITomoxxenue u
nerokenne CoJtHIa B
I'amaktuke. I'anakTuku.
UYepubie OpIphl B AApax
raJlakTUK

59

Bcenennas. Pa3z6eranue
rajakTuk. Teopus
Bosemoro B3peIBa.
PennkroBoe nzmydenue.
MeraranakTuka

60

Hepeuennsie npo0iembl
aCTPOHOMMHU

61

KontponbHas padota Ne 4
«DONEeMEHTBI aCTPOHOMUH U
acTpoPU3UKN»

62

O6o06matromuii ypok. Poib
(bM3UKH U ACTPOHOMHH B
SKOHOMMYECKOH,
TEXHOJIOTHYECKOMH,
COLIMAJILHOM U dTUYECKOU
chepax nesaTeIbHOCTH
yeJioBeKa

63

O6o06maromuit ypok. Posb
U MecTO (PU3UKH U
aCTPOHOMHH B
COBPEMEHHOM HAYYHOU




KapTUHE MHUpa

Oo6o06maromuit ypok. Posb
¢bu3nveckoit Teopun B

64 (dbopmMupoBaHUU
MPEJICTaBICHUN O
¢buznueckoil KapTuHe

MHUpa

O6006maromuii ypoxk.
Mecto puzndeckoit

65 KapTUHBI MUpa B 00111eM
pSTy COBPEMEHHBIX
€CTECTBEHHO-HAYUHBIX

MPEJICTABICHUN O IPUPOJIE

Pe3epBHbIil ypok.
MarnuTHO€ noJe.
DJIEKTpOMarHuTHas
UHIYKLINS

66

OBIIEE KOJIMYECTBO
YACOB II10 ITPOTPAMME
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IPOBEPAEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHUSA OCHOBHOU
OBPA3OBATEJIbHOM ITPOTPAMMBI

10 KJIACC

Konx nposepsiemoro
pe3yJibTara

IIpoBepsiemble MpeMeTHbIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOI
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHET0 001Iero 00pa30BaHUsI

10.1

JleMOHCTpHpOBAaTh Ha TMpPHMEpPax pOJdb W MECTO (HU3UKH B
(OopMUPOBAHUM COBPEMEHHOW HAyYHOW KapTHUHBI MHpA, B Pa3BUTUU
COBPEMEHHOM TEXHWKM W  TEXHOJIOTHM, B  IPaKTHYECKOU
JeATEIILHOCTH JIFOJIeH

10.2

YuuThIBaTh TpaHUIBl NPUMEHEHUS HU3YYEHHBIX (U3NYECKUX
MOJEJIE: MaTepHalIbHAsl TOYKA, MHEpLUalbHAas CUCTEMA OTCUETA,
a0COIIOTHO TBEPJOE TEJO, UJICANbHBIN ra3; MOJAEIN CTPOEHUS ra30B,
KUJKOCTEN M TBEPABIX TEJl, TOUYEHHBIA AIEKTPUUECKUH 3apsa] — MpU
perieHnn GU3NIECKUX 3a1a4

10.3

Pacno3naBath (usnueckue sBACHUS (MPOLECCH) U OOBSICHATH MX
Ha OCHOBE 3aKOHOB MEXaHUKH, MOJEKYISIPHO-KHHETUYECKON
TEOPUH CTPOCHHMS BELIECTBA M JIEKTPOJUHAMHUKU: PAaBHOMEPHOE U
PaBHOYCKOPEHHOE  NPSIMOJMHEHHOE  JBM)KEHHE, CBOOOJHOE
najieHue  Ted,  JBMXKEHHME 10  OKPYKHOCTH,  MHEpIHs,
B3auMojercTBue Ten; Aud@ys3us, OpOYHOBCKOE JBIKCHHE,
CTPOEHME XKMJAKOCTEH U TBEPIBIX TeJ, U3MEHEHHE 00bEMa Tel MpH
HarpeBaHuM (OXJIaXIEHWH), TEIUIOBOE paBHOBECHE, HCIApEeHHE,
KOHJIEHCAIMs, IJIaBJIeHNUEe, KPUCTANIN3alus, KUIICHUE, BIAXKHOCTb
BO3/lyXa, IOBBIIICHUE [JaBJICHUsA Tra3a INpPU €ro HarpeBaHUM B
3aKpBITOM COCYZ€, CBA3b MEXIY NapaMeTpaMH COCTOSHHUS ras3a B
U30Ipolieccax; AIEKTPU3aIMs Tell, B3aUMOIEHCTBHE 3apsiioB

10.4

OnuceiBaTh MEXaHHYECKOE JABVKCHHUE, HCIIOJIb3YA (bI/I3I/I‘IeCKI/Ie
BCJIIMYHHBI: KOOpAWHATA, IIYTh, IEPCMCIICHNUE, CKOPOCTh, YCKOPCHUC,
MacCa TeEla, Cujla, HUMIIYJIbC TCJId, KHHCTUYCCKAA DOHCPIu,
INOTCHIIMAJIbHAA OHCPIrusd, MCXaHUYCCKas pa60Ta, MECXaHHNYCCKasd
MOHIIHOCTb; IIPHU OIIMCAHHWM IIPABHJIBHO TPAKTOBATDH (I)I/ISI/I‘IGCKI/Iﬁ
CMBICJI HCIHOJIB3YCMbBIX BCJIWUYHUH, HUX 0003HaYeHUsI H CAWHUIIBI,
HaxXoJUuTb (I)OpMy.]'ILI, CBA3BIBAIOIIHEC JAaHHYIO q)HSH‘ICCKYIO
BCJIMYMHY C IPYIr'UMHU BCJINYHNHAMU

10.5

OnuceIBaTh HU3Y4YCHHBIC TCIJIOBBIC CBOMCTBA T€lI M TEILUIOBBIC
SABJICHHUS, MUCIIOJIb3Ys q)I/I3I/I‘leCKI/Ie BCJIMYMUHBI: HaBJICHUEC Ta3sa,
TEMIICpATypa, CpPCAHAA KHHCTUYCCKAA OSHEPTUA XAOTUYCCKOTO
ABWIKCHHUA MOJICKYJI, CPCAHCKBAApATUYHAA CKOPOCTb MOJICKYII,
KOJIMYCCTBO  TCIUJIOTBI, BHYTPCHHASA OHCPIUA, pa60Ta rasa,




KOd((PUIIMEHT MONE3HOTO JCUCTBHUS TEIUIOBOTO ABUTATEINS; IPHU
ONMKMCAaHWUK  MPABUJIBHO  TPAKTOBaTh  (PU3MYECKUH  CMBICI
UCIIOJIb3YEMbIX BEJIHYMH, UX 0003HAUCHHUS M CIUHMIIBI, HAXOIUTh
GopMyJIbl, CBS3bIBAIOIIAE JAaHHYIO (U3HUYECKYI0 BEIUYHHY C
JIPYTUMHU BEJIHYNHAM

10.6

OnuceiBaTh M3Y4YEHHbIE DIIEKTPUYECKHE CBOWCTBA BELIECTBA M
JNIEKTPUYECKUE SABJIEHUS (MPOILECCHI), HUCHOJB3Ys (PU3NUECKUE
BEJIMYMHBL:  JJEKTPUUECKUH  3apsil,  DJIEKTPUYECKoe  IoJe,
HANpsDKEHHOCTh TOJIS,, MOTEHLHaNl, Pa3HOCTh MOTEHIHANIOB; IPHU
ONMCAHWK  MpPaBWJIBHO  TPaKkTOBaThb  (U3WYECKUI  CMBICH
UCIIOJIb3YEMbIX BEJIWYUH, UX 00O03HAYEHUS M €JUHMIIbI; YKa3bIBAaTh
(GopMynbl, CBS3BIBAIOLIME JaHHYIO (U3NYECKYI0 BEIMYHMHY C
JPYTMMH BETMYMHAMHU

10.7

aHAJIM3UpOBaTh (PU3WYECKHUE TMPOIECChl U SBJICHHS, HCIOIB3YS
dbu3ndecKue 3aKOHbI U MIPUHIIUIBI: 3aKOH BCEMUPHOTO TIATOTEHUS, I,
I u II 3akonbl HpIOTOHA, 3aKOH COXpPaHEHUS MEXAHUYECKOU
SHEPTHH, 3aKOH COXPAHEHHUS HMMIYJIbCa, MPUHIUI CYNEPHO3UIIUN
CWJI, TIPUHIUII PABHOMPABUS HMHEPIUATBHBIX CHUCTEM OTCUETa;
MOJIEKYJIIPHO-KHHETHYECKYIO TEOPHIO CTPOSHUS BEIIIECTBA, Ta30BhIE
3aKOHBI, CBSI3b CPEIHEH KUHETUYECKOW HHEPruu TEIUIOBOIO
JIBIDKCHHSI MOJICKYJT C aOCOJIIOTHOM TEMIIepaTypOM, MEPBBI 3aKOH
TEPMOJIMHAMUKH; 3aKOH COXPAHEHUS IEKTPUUYECKOTO 3apsaa, 3aKOH
Kynona; npu 3ToM paznuyaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA,
€ro MaTreMaTU4YeCKOe BBIPAXEHHWE M YCIOBHs (TpaHHUIIBI, 00JIaCTH)
PUMEHUMOCTH

10.8

OOBACHATE OCHOBHBIE IIPUHIUIIbLI HCﬁCTBHH MalluH, HpI/I60pOB n
TECXHHYECCKHUX YCTpOﬁCTB; pas3jimiaTtb YCIOBUA HX 0e3omacHOro
HCIIOJIb30BaHHs B HOBCC,HHCBHOI;'I KHN3HU

10.9

BBINONHATE  OKCIIEPUMEHTBI 1O  HWCCIENOBAHHIO  (PU3HUYECKHX
SIBJICHM M TIPOIIECCOB C HCIOJIh30BAHUEM IMPSIMBIX M KOCBEHHBIX
u3MepeHuil; mpu 3ToM GopMyIHpoBaTh Mpobiemy (3amady) u
TUIOTE3y Y4eOHOrO JKCIEPUMEHTa, COOUpaTh YCTAaHOBKY U3
IPEJI0KEHHOTO o0opynoBaHus, MIPOBOJIUTH OIIBIT u
(GOpMYIIMPOBATH BBIBOIBI

10.10

OcymiecTBiATh MNpsIMbIE U KOCBEHHBIE HU3MEPEHUs (U3NYECKUX
BEJIMYMH; NPU 3TOM BBIOMpATh ONTUMANIBbHBIA COCO0 M3MEpEeHUs U
UCIIONb30BAaTh  M3BECTHBIE  METOABI  OLEHKM  IIOTPEIIHOCTEH
U3MEPEHUIN

10.11

HccnenoBaTh 3aBUCHUMOCTH MCKIY (1)I/I3I/I‘ICCKI/IMI/I BCIIMYNHAMH C
HCIIOJIb30BAHUCM MPAMBIX H3MCpCHHfI; Ipru 3TOM KOHCTPYHUPOBATH
YCTAHOBKY, (pI/IKCI/IpOBaTL PE3YJIbTAThI HOJ'Iy‘-ICHHOﬁ 3aBUCHUMOCTH




(GU3NYECKUX BEIIMYMH B BUJC TAOIHI] M TPaUKOB, JEIaTh BHIBOIBI
10 pe3yabTaTaM HCCIIEI0BAHUS

10.12

Cobnromate mpaBwiia 0e€30MacHOrO Tpyda TMpH  MPOBEACHUHU
UCCIIEJIOBAaHUM B paMkKax yuyeOHOro JSKCIEpUMEHTa, Yy4eOHO-
HCCIIEI0BATENBCKON M MPOEKTHOM AEATEIbHOCTH C UCHOIb30BaHUEM
M3MEPUTENIbHBIX YCTPOUCTB U 1a0OPAaTOPHOTO 000PYAOBAHUS

10.13

Pemrate pacu€THble 3a/1a4u C IBHO 33aHHON (PU3MUYECKON MOJIEIBIO,
UCTIONB3YS (PM3MYECKUE 3aKOHBI M MPUHIMITBI; HA OCHOBE aHAIM3a
yCIOBUSL 3a/laud  BBIOMpATh (PU3MUECKYI0 MOJENb, BBIAEIATH
¢usnyeckue BeNMUYMHBI U (OPMYJbl, HeEoOXoauMmble s €€
pelieHus, MpOBOAUTH pacué€Tbl M  OLEHUBATh  PEAIbHOCTh
MOJIYYEHHOT0 3Ha4Y€HHUs (pU3MUeCKON BEITUYUHBI

10.14

Pemath ~ kauecTBEHHBIE  3aJauyd:  BBICTpAuWBaThb  JIOTUYECKHU
HEMIPOTUBOPEUMBYIO LEMNOYKY PACCYXIEHUH C ONOpOM Ha
W3Y4YEeHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NUYECKUE SBICHUS

10.15

Ucnonb3oBarh mnpu pemeHHH YyueOHBIX 3a7ad COBPEMEHHbIE
nH(}OpPMallMOHHBIE TEXHOJOTMHM JJs TOMCKa, CTPYKTYpUpPOBaHUS,
WHTEpIpeTali U MPeACTaBICHUs y4eOHON M HAy4YHO-MOMYJISIPHOMN
UH(pOpMaLNK, TOJy4CHHON U3 PAa3IMYHbIX HICTOUHUKOB; KPUTHUECKH
aHAJIM3UPOBATH M10JTy4aeMYI0 HH()OPMAIUIO

10.16

[TpuBOIUTH MIpUMEPHI BKJIa/a POCCUNUCKUX U 3apyOeKHBIX yUEHBIX-
(GU3MKOB B pa3BUTHE HAYKU, OOBSICHEHHE TIPOIIECCOB OKPYKAIOLIETO
MUpa, B pa3BUTHE TEXHUKU U TEXHOJOTUI

10.17

Hcnonb30BaTh TeopeTHdYecKre 3HaHUA MO (PU3MKE B TIOBCETHEBHOM
KU3HU s oOecriedyeHHs 0O€30MaCHOCTH TMpH  OOpalieHuH ¢
npubopaMu W TEXHUYECKHMMH YCTPOMCTBaMH, Jii COXPaHEHUs
30pOBbsI M COOJIOACHUS HOPM DKOJIOTUYECKOTO TIOBEICHUS B
OKpYy>Kalollleu cpene

10.18

PabGoTtath B rpymme ¢ BBIIOJHEHUEM PA3TUYHBIX COLMAIBHBIX
poJiel, MIaHUupOBaTh PabOTy TPYIIIbI, pAlMOHAIBHO pacHpeneisTh
00S3aHHOCTH M TIUJIAHUPOBATh JESATENbHOCTh B HECTaHAAPTHBIX
CUTyallUsiX, aJIeKBaTHO OIICHMBATh BKJIAJ KaXKJOT0 M3 YYaCTHUKOB
TPYIIBI B pEHICHUE PacCMATPUBAEMO MPOOIEMBI

11 KJIACC

Kon nposepsiemoro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHUSI OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMBbl CpeIHero o0mero 00pa3oBaHus

11.1

I[CMOHCTpI/IpOBaTL Ha I[puUMEpax poJib H MCCTO (I)I/ISI/IKI/I




(GOpMUPOBAHUH COBPEMEHHOW HAyYHOW KApTUHBI MUpPA, B PA3BUTHHU
COBPEMEHHOM TEXHUKHU U TEXHOJIOTHI, B IPAKTUYECKOUN JAEATEIbHOCTH
JFOZICH, 1IEJIOCTHOCTh U €IMHCTBO (PM3NYCCKON KAPTHHBI MUPA

11.2

Y4YuTHIBaTh TPAHUIIBI IPUMEHEHUS H3YYCHHBIX (PHU3UIECKUX MOJICTICH:
TOYEYHBIN JIEKTPUUECKUN 3apsl, ACpHAs MOJAEIb aTOMa, HYKJIOHHAs
MOJIEJIb aTOMHOTO siJipa NP pelIeHUH (PU3NUECKUX 3a1a4

11.3

Pacno3naBate (usnyeckue sBieHHUs (IIPOIECCHI) U OOBSICHITH WX HA
OCHOBE 3aKOHOB  JJIGKTPOJMHAMUKM W  KBAHTOBOW  (pu3MKu:
JJIeKTpUYecKas MPOBOJUMOCTh, TEIUIOBOE, CBETOBOE, XHMUYECKOE,
MarHUTHOE  JEWCTBHUS  TOKAa,  B3aUMOJEHCTBUE  MarHUTOB,
JJIEKTPOMArHuTHasE WHAYKUUSA, JEHCTBHE MAarHUTHOTO TOJsl Ha
IPOBOJAHMK C TOKOM M JBIXKYIIMMCS 3apsii, 3JE€KTPOMAarHUTHbBIE
Koje0aHusT W BOJIHBI, MPSMOJIMHEHHOE paclpoCTpaHEHHE CBETa,
OTpaXk€HHe, MpelomiieHHe, uHTeppepeHuus, audpakuus u
MOJISIpU3aliis CBETa, AUCIIEPCHUS CBETa, (POTOEKTPUUECKUN IPPEeKT
(boToaddexT), cBETOBOE MaBJIICHHE, BO3HHUKHOBEHHE JMHEHYATOTO
CHEKTpa aToMa BOJOpOJa, €CTECTBEHHAass U MCKYCCTBEHHas
PaZlo0aKTUBHOCTh

11.4

OnuceiBaTh H3yYEHHbIE CBOMCTBA BelIeCTBAa (AJIEKTPUYECKUE,
MarHUTHbIE, ONITUYECKHE, AIEKTPUUECKYIO MPOBOANMOCTD Pa3IMUHBIX
cpen) W DJICKTPOMArHWTHBIC SBJIICHHUS (MPOIECCHI), HCIIOJIB3YS
dusznyeckue BETUYMHBI: AJIEKTPUYECKUI  3apsa, cuiia ToKa,
JNEKTPUYECKOE  HaIpsDKEHHE,  DJIEKTPUYECKOe  COMPOTHUBIICHHE,
pasHocTh moteHnuanoB, JJ[C, pabotra Toka, MHIYKIMS MAarHUTHOTO
noyig, cwia Awmmnepa, cuna JlopeHla, HHIYKTUBHOCTb KaTYILIKH,
SHEpPrusi SIEKTPUYECKOTO W MarHUTHOTO MOJIEH, MEepPHOJl U 4YacToTa
Kose0aHuil B Koyie0aTeIbHOM KOHTYpE, 3apsi/i U CUjla TOKa B MPoLiecce
FapMOHUYECKHX  3JEKTPOMarHUTHBIX  KojeOaHuii,  (okycHoe
paccTosiHMe U ONTHYECKasl CHJIa JIMH3bI, IPU OMHCAHUM MPABUIBHO
TPakTOBaThb (U3WYECKUI CMBICT UCHOJB3YEMbIX BEJIUYUH, HX
0003Ha4YeHHs] U EIOUHHMIIBI; YKa3blBaThb (POPMYJbI, CBS3BIBAIOIIUE
JAHHYIO (DM3HUYECKYIO BEIHUMHY C JPYTHUMH BEIMYMHAMHU

11.5

OnuchiBaTh U3yYEHHBbIE KBAHTOBbIE SIBICHHUS U  IPOILECCHI,
UCNOJb3Ysl (PU3MUYECKUE BEJIUYMHBI: CKOPOCTh 3JIEKTPOMAarHUTHBIX
BOJIH, /UIMHA BOJIHBI M YacTOTa CBETa, SHEPrUs U UMIYJbC (POTOHA,
NIEPUO/ MTOTypacnaza, SHEPrus CBSI3U aTOMHBIX S1€P; IPU ONMCAHUU
OPaBUIBHO  TPAaKTOBaTh  (PU3MYECKMH CMBICT  HCHOJIb3YEMBIX
BEIMYMH, WX OOO3HA4YeHHs M EIMHMILBI; YKa3biBaThb (OPMYIbI,
CBA3BIBAIOLINE JIAHHYIO (U3UYECKYI0 BEJIWYMHY C JPYTUMHU
BEJIMYMHAMM, BBIYHCIIATh 3HAUCHHUE (PU3MUECKOI BEJIMYMHBI

11.6

AHaHI/ISI/IpOBaTL (I)I/IBI/I‘-ICCKI/IC nponecCbl M SBJICHUSA, HCIOJIb3Ys




¢usuueckue 3aKOHBI M NPUHOMIBL 3akoH Owma, 3aKOHBI
MOCJIEZIOBATEIBHOIO M MapajuIeIbHOTO COEIUHEHMsI IPOBOJHUKOB,
3akoH J[xoyns — JIeHna, 3aKOH 3JIeKTPOMarHUTHOW MHIYKLUHU, 3aKOH
IPSIMOJIMHEIHOTO PaclpoOCTPaHEHUs CBETA, 3aKOHbI OTPAXKEHUSI CBETA,
3aKOHBI ~ TIPEJIOMJICHUS  CBETa, YypaBHEHHWE OWHINTEWHA  JJIA
dotorddekrra, 3aKOH COXpPAHCHHS DSHEPIUH, 3aKOH COXPaHCHUS
UMITyJIbCa, 3aKOH COXPAHEHHUs OJJIEKTPUUECKOTo 3apsija, 3aKoH
COXpaHEHUs MaccoBOro 4yucia, mocrtyiaarsl bopa, 3akoH
pPagMoOaKTUBHOTO paclaja; TMpu 3TOM paszjinyaTh CIOBECHYIO
(GOopMyNIHpPOBKY 3aKOHA, €r0 MaTEMAaTUYECKOE BHIPAXKEHHUE U yCIOBUS
(rpanu1el, 006J1aCTH) TPUMEHUMOCTH

11.7

Onpenenarh HampaBJICHHE BEKTOpPa HHAYKIMH MarHUTHOTO TIOJIS
MIPOBOJIHUKA C TOKOM, CHJIbI AMriepa u cuiibl JlopeHna

Crpoutrh ¥ ONHUCHIBaTH H300pakeHHE, CO3[aBAEMOE€ IJIOCKHUM
3€pKajJIoOM, TOHKOW JIMH301

11.9

BrmmonagTe OKCIICPUMCHTEI MO HMCCICIO0BAHUIO (1)I/ISI/II-IGCKI/IX SIBIICHUM
U IpoHeCCOB C UCIOJB30BAHUEM IMPAMBIX U KOCBCHHBIX I/ISMepeHHfl;
pHu 3ToM (popmynupoBaTh npobiaemy (3aaady) U rUnore3y yueOHOro
OKCIIEPUMEHTa,  COOMpaTh  YCTAaHOBKY M3  IPEIJIOKEHHOTO
000pyIOBaHNUs, TPOBOANTH ONBIT U (JOPMYITHPOBATH BHIBOIBI

11.10

OcymiecTBidTh MpsIMBIE W KOCBEHHbIE HW3MEpEHUs (HU3HUECKUX
BEJIMYMH; MPU 3TOM BHIOMpATh ONTUMAIbHBINA CHOCOO HU3MEpEeHUus u
MCII0JIb30BaTh U3BECTHBIE METO/IbI OIIEHKU NOTPETHOCTENH U3MEPEeHUI

11.11

HccnenoBaTh 3aBUCUMOCTH (PU3NYECKUX BEIMYUH C UCIOJB30BaHUEM
OpsIMBIX ~ U3MEPEHUH; TMpPU ITOM KOHCTPYHPOBATh YCTAHOBKY,
¢buKcupoBaTh pe3ysibTaThl MOJYYCHHOW 3aBHCUMOCTH (PU3HMUECKUX
BEJIMYMH B BUJE TaONUIl U IpadUKOB, AeNaTh BBIBOBI MO pe3yabTaTamMm
UCCJICIOBAHUS

11.12

CoOmiogaTe mpaBuia 0€30MacHOrO Tpylda MpH  MPOBEACHUU
UCCIeOBaHUH B paMKax y4yeOHOTO OSKCIEpUMEHTa, Yy4eOHO-
UCCIIE0BATENbCKON U MPOEKTHON AESITEIbHOCTU C UCIIOIb30BAaHUEM
W3MEPUTENbHBIX YCTPONCTB U 1aO0OPaTOPHOTro 000PYAO0BaHUS

11.13

Pemate pacu€rHele 3a/1aun ¢ SBHO 3aJaHHON (PM3MUYECKOW MOJIENbIO,
UCNOJb3Ys (PU3MUECKHE 3aKOHBl M TNPHHLUIBI, HA OCHOBE aHAJIU3a
yCIOBMS  337a4d  BBIOMpaTh  (PU3MUECKYIO MOJEb, BBLAEIATH
¢u3ndeckue BeIUYUHBI U GOPMYIIbI, HEOOXOIUMBIE Ul €€ peleHHs,
IPOBOAWTH PAacu€Tbl M OLIEHUBATh PEAJBHOCTH  IIOJYYEHHOTO
3Ha4YeHUs (PU3NYECKON BETUYNHBI

11.14

Pemate Kau4C€CTBCHHBIC 3agadyu: BBICTpANBATh JJOTNYCCKHU
HCIIPOTHUBOPCUUBYIO LICIIOYKY paccyncaeHI/Iﬁ C Ol'IOpOI71 Ha U3YYCHHBIC
3aKOHBI, 3dKOHOMCPHOCTHU U (1)I/I3I/IHCCKI/IC SABJICHUA




11.15

Hcnonp3oBath mpH pelmieHHWH Y4eOHBIX 3ajad  COBPEMEHHBIC
UH(POPMALIMOHHBIE TEXHOJOTHU IS TOWCKA, CTPYKTYPHPOBAHHMA,
MHTEPIIPETALIMM U TNPEACTaBICHUS Y4eOHON M Hay4dHO-NOIYJSpHON
UHPOpMALUK, TIOTYYCHHON W3 Pa3IMYHBIX MCTOYHHKOB; KPUTUYECKU
aHAJTM3UPOBATH MOJTydaeMyI0 HH()OPMAITUIO

11.16

OOBSICHATh TMPHUHIUIBI ICUCTBUSI MAIIMH, MPUOOPOB U TEXHUYECKUX
YCTPOMCTB; pa3iinyaTh yCIOBUS MX OE30MACHOTO HCIOJIB30BAHUS B
OBCEIHEBHOU KU3HU

11.17

[IpuBouTE MmpUMEpPHI BKIIaJa POCCHUICKUX M 3apYOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKU, B OOBSICHEHHE MPOLIECCOB OKPYKAIOILIETO
MHpa, B pasBUTUC TCXHUKHU U TEXHOJIOT Ui

11.18

Hcnonb3oBath TeopeTnueckue 3HaHUS MO (U3MKE B MOBCEIHEBHOMN
KU3HU I oOecrieueHuss O€30MAaCHOCTH TIpH  OOpalieHuu ¢
npubopaMl M TEXHUYECKUMH YCTPOWCTBAMH, [UII COXPaHEHUS
30pOBbsI M COOJIOACHHUS HOPM SKOJOIMYECKOTO TOBEICHHS B
OKpY>Kalollen cpeie

11.19

PaGoraTth B rpynme ¢ BBIIOJHEHUEM Pa3IUYHBIX COLMAIBHBIX POJIEH,
[JIaHUpOBaTh ~ pa0OTy  TPYIIbL,  palMOHAIBHO  paclpeaessTh
00s3aHHOCTM ¥ TUIAHUPOBATh JIEITENBLHOCTh B  HECTaHIAPTHBIX
CUTyallUsX, AJC€KBaTHO OLEHMBATh BKJIAJ KaKJIOrO M3 YYaCTHUKOB
TPYIIIBI B pellIEHHE pacCMaTpUBaeMOi MPoOIIeMbI




IMPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kox
pasaena

Kona nposepsiemoro

3JIEMECHTA

HpOBepﬂeMble IJIEMEHTBI COACPKAHUSA

OU3NKA U

METOJIbl HAYUHOI'O [TO3HAHUA

1.1

®usnka — Hayka o npupone. Haydunsle MeTopl
IIO3HAHMUSI  OKPYKAIOIIETO MHpa. Ponb
JKCIIEPUMEHTA U TEOPUU B IPOLECCE MO3HAHMS
IPUPOJIbl. DKCIEPUMEHT B (DUBHKE

1.2

MopaenupoBanue  (GU3NUECKUX  SBJICHUH U
nporeccoB. Hayunwsie rumortes3pl. Dusznueckue
3aKOHBI W TEOPHH. ['paHHIBI TPUMEHUMOCTH
bu3ndecKkux 3aKOHOB. [IpuHIIMT COOTBETCTBHSL.
Ponrs um mecro ¢uszuku B QopMHUpOBAHUU
COBPEMEHHOW HAy4YHOW KapTUHBI MHUpa, B
MPAKTUYECKOU ESITETbHOCTH JIOJICH

MEXAHUKA

2.1

KNMHEMATHKA

2.1.1

Mexanndeckoe nBukeHue. OTHOCUTEIBHOCTD
MexaHuyeckoro nBuxkeHus. Cucrema oTcuéra.
Tpaektopus

2.1.2

[lepemenienue, CKOPOCTh (CpemHsisi CKOPOCTb,
MT'HOBEHHast CKOPOCTb) u yYCKOpEeHHE
MaTepUaIbHOW TOYKH, WX MPOEKIHH Ha OCH
cuctembl KoopauHaT. CrokeHue nepeMenieHuit
U CJIOKEHHE CKOPOCTEi

2.1.3

PaBHOMepHOE u PaBHOYCKOpPEHHOE
npsIMOJIMHEITHOE JIBUKCHHE. I'paduku
3aBUCUMOCTHU KOOPJUHAT, CKOPOCTH, YCKOPEHHS,
NyTH U NEPEMENICHHUs] MaTepUalbHOM TOUKH OT
BPEMEHHU

2.14

CBoOozaHOe nasieHne. Y CKOpeHue CBOOOTHOTO
naICHUS

2.1.5

KpuBonuneiinoe  nBwkeHue.  PaBHomepHoe




JIBHYKCHUE MaTepUaIbHOM TOYKH 1o
OKPY)KHOCTH. YTJIOBasi CKOPOCTb, JIMHEWHHAas
CKOPOCTb. [epuon U 4acToTa.
LleHTpOCTpEMUTENEHOE YCKOPEHUE

Texnuueckue YCTPOMCTBA: CIIUAOMETP,
JIBUOKEHUE CHApsOB, LENHBIE M PEMEHHBIC

nepeaayn

2.1.7

[IpakTnueckue paboTHI. Nsmepenue
MI'HOBEHHOM CKOPOCTH. HccnenoBanue
COOTHOUIEHUSI MEXIY IYTAMH, NPONICHHBIMU
TEJIOM  3a  IOCIIEAOBaTelbHbIE  paBHbIE
IPOMEXYTKH BPEMEHU IIPU PaBHOYCKOPEHHOM
JBOKEHUH C Ha4daJbHOW CKOPOCTHIO, PaBHOM
Hymo. M3ydeHne ABMKEHMS IIApUKA B BI3KOU
KUJIKOCTH. N3yuenue JBUKECHUA Tea,

OpOIIEHHOTO TOPU30HTATBHO

2.2

##HtPar#H# IUHAMUKA

2.2.1

[Ipunmun otHocutenbHOCTH ['anmunes. Ilepseiit
3akoH HprootoHa. HWHepuuanbHble CHCTEMBI
oTcuéTa

222

Macca tena. Cuna. IlpuHuun cynepno3unyu
cuI

223

Bropoii 3akoH HproToHa a1 MaTepuaibHOU
TOYKM B HHEPLUHMAIBHOM cHcTeMe OTcuéra
(UCO). Tperuii 3akoH HproToHa  ma
MaTepUaIbHBIX TOYEK

224

3aKoH BCCMHUPHOT'O TATOTCHUS. Cuma TSOKECTH.
HepBaﬂ KOCMHYCCKAsA CKOPOCTD. Bec tena

2.2.5

Cuna ynpyrocru. 3akoH ['yka

2.2.6

Cuna Tpenusi. Cyxoe Tpenue. Cuna TpeHHs
CKOJIbKEHUST W CWIa  TPeHHUS  IOKOS.
Koaddumuent tpenus. Cuna cOnmpoTUBICHHUS
NpHU ABM>KEHUU TeJla B )KUJKOCTH WM rase

2.2.7

[TocTymarensHOE M BpamaTtenbHOE BIDKCHHE
abCoJIIOTHO TBEPJIOTO Tela

2.2.8

MOMEHT CHJIbl OTHOCUTEIIBHO OCH BpallCHUS.
[lneyo cunel. YcimoBHus paBHOBECHS TBEPAOTO




teaa 8 CO

229

TexHuueckue  yCTpOMCTBa: IO AIIUITHUKH,

JABVIKCHUEC NCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktuueckue paboTel. M3ydeHue IBHKEHHS
Opycka 10 HAaKJIOHHOW IUIOCKOCTH  TOJ
JIEMCTBUEM HECKOJIbKMX cui. MccimenoBanue
3aBUCHMOCTU CWJI YIPYIOCTH, BO3HUKAKOUIUX B
nepopMupyeMoil  MpyXHHE U  PE3MHOBOM
oOpa3lie, OT BEIUYMHBI UX JepopMaluu.
HccnenoBanue ycnoBuil paBHOBECUs TBEPIOTO
T€J1a, UMEIOIIEr0 OCh Bpal[CHUS

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

NMmynbc  MaTepualbHOM  TOYKH, CHCTEMBI

2.3.1 MaTepHaIbHBIX TOYeK. HWMIynbc CcHIbl H
W3MEHEHNE UMITYJIbCca Tefa
)32 3akoH coxpaHenuss ummyinsca B HCO.
o PeakTHBHOE JABWKEHHE
233 Pabota cuibl
234 MONIHOCTh CHIIBI
235 Kunernueckass 3Heprusi mMaTepuajbHOW TOYKH.
o Teopema 0 KHHETHYECKOM SHEPIHU
[TorenumanbHas  sHeprus.  [loreHuumanbHas
236 SHEprusi ynpyro aeGopMHUpOBaHHOW MPYKHUHBI.
2.3 o [loTenuuanbHas  SHeprusi  Teila  BONM3H
MOBEPXHOCTU 3eMIIN
[ToTenumanbHble W HEMOTEHIMAIBHBIE CHUIIBL.
537 Csi3pb  pabOTHl HEMOTEHIMATBHBIX CHUJ C
o U3MEHEHHEM MEXaHHYeCKOW SHEPTUU CHCTEMBI
Tel. 3aKOH COXpaHEHHs] MEXaHUYEeCKOW SHEPTHH
2.3.8 VYupyrue u Heynpyrue CTOJIKHOBEHUS
3.9 Texnudyeckne YCTpOWCTBA: IBWKEHHUE DaKeT,
o BOJIOMET, KOTIEp, MPYKKUHHBIN MUCTOTET
[TpakTrueckue pabotbl. M3ydyeHue  CBs3H
5310 CKOpOCTEM Tel TMNpu  HEYNpyroMm  yaape.
o HccnenoBanne  CBsi3u  pabOTBI  CHJIBI  C
M3MEHEHHUEM MEXaHWYEeCKOW SHEPTuu Tena
3 MOJIEKVJISIPHASA ®U3UKA U TEPMOAMHAMUKA




3.1

###Par###OCHOBbBI MOJIEKVJIIPHO-KUHETUUECKOM TEOPUU

3.1.1

OcHOBHBIE TOJIOKCHHS MOJIEKYJISIPHO-
KUHETUYECKON TEOPUHU. bpoyHnosckoe
nBwkenue. Juddysusa. Xapakrep IBIKEHUS U
B3aMMO/ICHCTBHSI YaCTHI] BEUIECTBA

Mopgenu cTpoeHus Tra3oB, JKHAKOCTEH U
TBEPABIX TNl M OOBICHEHUE CBOICTB BEHISCTBA
Ha OCHOBE 3TUX MOJIENIEH

3.1.3

Macca wmomekyn. KomnudecTtBo — BemiecTsa.
IToctostnHas ABoraapo

3.14

TemmoBoe paBHOBecue. Temmepatypa u €€
n3mepenue. [Ilkana remneparyp Llenbcus

Monens HIeaTbHOTO rasa. OcHoBHOE
ypaBHEHHE MOJIEKYJIIPHO-KMHETUYECKOU

TCOPUH NACAJIBHOT'O Ira3a

3.1.6

AOcomroTHas TeMmreparypa Kak Mepa CpemaHei
KUHETUYECKOM SHEPruu TEIJIOBOIO JBUKEHHS
yactuil rasza. [llkana remneparyp KenbBuna

3.1.7

VpaBuenue Knaneilipona — MenaeneeBa. 3akoH
JanpToHa

3.1.8

I"azoBbIie 3akoHBI. M30mponiecchl B HACATBHOM
rase c IOCTOSHHBIM KOJIHMYECTBOM BEIECTBA:
H30TepMa, U30X0pa, n300apa

3.1.9

Texnuueckue YCTpOICTBA: TEPMOMETD,
GapomeTtp

3.1.10

[TpakTuueckue paboTel. M3mepeHue Macchl
BO3JyXa B KiaccHOUl komHare. MccinemoBanue
3aBUCUMOCTH MEX]y MapamMeTpaMu COCTOSHHS
pa3peKeHHOTO ra3a

3.2

0C

HOBbI TEPMOJIMHAMUKH

3.2.1

TepmomuHaMuyeckas cucTeMa. BHyTpeHHSS
SHEpPrus TEPMOJWHAMHYECKOW CHCTEMBI U
CIOCOOBI €€ N3MEHEHUS

3.2.2

KonnyectBo Temnotel u pabota. BHyTpeHHss
SHEPrusl 0THOATOMHOTO HJEAIBHOIO ras3a

3.2.3

Bungwr TCIUIONICpEaaIn: TCIUIOMIPOBOJHOCTD,

KOHBCKIUSA, H3JIIYYCHUC. TemmoéMKoCcTh TeTIA.




VnenrHasgd TEIIOEMKOCTh BellecTBa. Pacuér
KOJIMYECTBA TEIUIOTHI MPHU TEIJIoNepeaue

3.24

[IepBblii 3aK0H TepMmoauHaMuKHU. lIpuMmeHeHue
IIEPBOTO 3aKOHa TEPMOIUHAMUKHU K
u3onpoueccam. ['paduueckas HHTepHpeTanus
paboThl raza

3.2.5

TemoBble  MamuHbl. [IpuHIMOBL  IEUCTBUS
TEIJIOBBIX MamuH. [IpeoOpa3zoBanust 3HEpruu B
TEIJIOBBIX MamuHaxX. Koagduiuent mosiesHoro
nevictBust (manee — KIIJI) TenioBod MamivHbIL
ukn Kapuo u ero KIT/]

3.2.6

Bropoit 3aKOH TEPMOJIMHAMUKH.
HeoGparumocth  mporieccoB B MPHUPOJIE.
TemnoBrie JIBUTATEH. OKOJIOTHYECKHE

pOoOJIEMBI TETIIIOIHEPTeTUKU

3.2.7

Texanueckue YCTpOWCTBA: J(BUTaTellb
BHYTPEHHETO CropaHusi, ObITOBOW XOJIOIMIbHHUK,

KOHJTUITHOHED

3.2.8

[Ipaktnueckue paboTel. M3mepeHue yaenbHOU
TEIUIOEMKOCTH

3.3

##H#Par###AI'PEI’ATHBIE COCTOAHIMA BEHIECBA. ®A30BbIE

ITEPEXO/IbI

[TapooOpazoBanue u koHaeHcanus. Mcnapenue u
KUTIEHUE. YIelbHas TerioTa mapooopa3oBaHusl.

3.3.1
3aBUCHMOCTh  TEMIIEPATypbl ~ KHIIEHHS  OT
JIABIICHUS
3.3 AOCONIOTHAsT W OTHOCHTENBbHAs BIAKHOCTh
o BO3yxa. HachleHHbIH nap
Teépnoe teno. Kpucramumyeckue u aMmopgHbie
3.3.3 Tena. AHU3OTPONHS  CBOMCTB  KPHUCTAJUIOB.
Kunkue kpucramisl. CoBpeMEHHbBIE MaTEPUAITBI
334 [InaBnenne ™ KpucTaIM3alMsa. Y JelbHas
o TerioTa riassienus. CyonuManust
3.3.5 YpaBHeHHE TEIIOBOTO OanaHca
TexHuueckue  yCcTpOHCTBa: TUTPOMETP H
3.3.6 IICUXPOMETP, KaJIOpUMETP, TEXHOJIOTHH

MoJIydeHHd COBPCMCHHBIX MATCpHUAJIOB, B TOM




YUCJIC HAHOMATCPUAJIOB, U HAHOTCXHOJIOTUH

[Ipaktuyeckue paboTel. M3mMepeHne BIaKHOCTH

3.3.7
BO3yXa
4 DJIEKTPOJUHAMUKA
##HPar#H#IJIEKTPOCTATUKA
411 DnexTpuzaiys Teln. OJJNeKTpuueckuit 3apsn. Jpa
BUJIA JIEKTPUUYECKUX 3apsI0B
4.1.2 [IpoBOHUKH, TUIIIEKTPUKHU U TIOJYIIPOBOJHUKH
4.1.3 3aK0oH COXpaHEHUs AIMEKTPUIECKOTO 3apsiaa
4.1.4 B3aumoneiictue 3apsiioB. 3akoH Kymona
DneKTpuueckoe ToJie. Hanpspok€HHoCTh
415 JJIEKTPUYECKOTO T10JIA. [TpynHIMN
CYIEPHO3UIIH. Jluaun HaIpsHKEHHOCTH
ANEKTPUYECKOTO MO
416 PaGora cunm  a3neKkTpocTaTUYEcKOro - MOJIS.
41 ITorennuai. PasHOCTE IOTEHITNAIOB
[IpOoBOMHUKK ¥ JUANEKTPUKU B MOCTOSHHOM
4.1.7 3JIEKTPUYECKOM noJe. JnsnekTpudeckast
POHUIIAEMOCTh
DJEKTPOEMKOCT. Konpencatop.
4.1.8 DNIEKTPOEMKOCTh  IIJIOCKOTO  KOHJEHCATOpA.
DHeprus 3apsKEHHOT0 KOHEHCAaTopa
Texuuueckue yCTpOMcTBA: AJIEKTPOCKOIL,
419 JNEKTPOMETP,  IJIEKTPOCTaTHUYECKas  3alllMTa,
3a3eMJIEHUE AJIEKTPOIPUOOPOB, KOHAEHCATOP,
KCEPOKC, CTPYIHBIN IPUHTEP
41.10 [IpakTryeckue paboTHI. H3mepenne
ANEKTPOEMKOCTH KOHJEHCATOpa
##Par#H#IIOCTOSIHHBIN DJIEKTPUYECKUI TOK. TOKHU B
PA3JIMYHbIX CPEJAX
Ycnosus CYIIECTBOBaHMS MIOCTOSIHHOTO
4.2.1 aJIeKTpudeckoro Toka. Mcrounuku toka. Cuna
4.2 ToKa. [locTostHHBIN TOK
4.2.2 Hanpsokenne. 3akon OMa ai1s ydacTka Lienu
423 DJIEKTPUYECKOE  COMPOTHUBIICHHE. Y JIEJIbHOE

COIMMPOTHBJICHUC BCIICCTBA




4.2.4

HOCHGI[OB&TCJIBHOG, nmapaijieJIbHOC, CMCIIAHHOC
COCAMHCHUC ITPOBOIHUKOB

4.2.5

Pabota anexkrpuueckoro Toka. 3akoH Jxoymns —
Jlenna

4.2.6

MOILIHOCTB 3JIEKTPUYECKOTO TOKA

4.2.7

anekTpoaBwkymas cwia (manee — IAC) u
BHYTPEHHEE COIMPOTUBIICHHEC HMCTOYHHUKA TOKA.
3akoH Oma jan8  TNONHOM  (3aMKHYTO)
3JIEKTpUYECKOH 1enu. KopoTkoe 3aMbIkaHne

4.2.8

OneKTpoHHas MIPOBOIUMOCTH TBEPIIBIX
METaJIJIOB. 3aBUCUMOCTh COTIPOTHUBIICHUS
METaJIJIOB oT TEMIIEpaTYypPHI.
CBepXnpoBOAUMOCTh

4.29

OnekTpuueckuif TOK B Bakyyme. CBoiicTBa
3JIEKTPOHHBIX ITyYKOB

4.2.10

[ToxympoBomgauku. CoOCTBEHHAss W TPUMECHAs
MPOBOJUMOCTb MOJIYNPOBOAHUKOB. CBOMCTBA p-
n nepexofa. [lonynpoBoaHUKOBBIE TPUOOPHI

4.2.11

DIIEKTPUUYECKHI TOK B AIEKTPOJIUTAX.
DJIEKTPOJIUTUYECKAS JUCCOLUALIMS. DIIEKTPOJIN3

4.2.12

DIIEKTpUYECKHUI TOK B razax. CaMoCTOSTENbHBII
U HECaMOCTOSITeNIbHBIN pa3psan. Pasnuunbie
TUIIBI CaMOCTOSITEJIBHOTO  paspsiga. MomHusl.
[Tnazma

4.2.13

Texuuueckue yCTpoiicTBa: amIepMerp,
BOJIBTMETP,  peocTar, HUCTOYHHKH  TOKa,
AJIEKTpOHArpeBaTeIbHbBIE puoOOPHI,
AJIEKTPOOCBETUTEIbHBIE MPHOOPHI, TEPMOMETP
COTPOTHBIICHHUS, BAKYYMHBII U0, TEPMUCTOPHI
U (OTOPE3UCTOPHI, MOTYINPOBOIHUKOBBIA AUO,
rajbBaHHKa

4.2.14

[Tpaktuueckue paboTsl. M3yyeHue cMemanHoro
COCJIMHEHUS PE3UCTOPOB.

N3mepenne OJIC uncTOUHMKA TOKa U €O
BHYTPEHHEro comnpoTuBieHus. Habmonenue
JJIEKTPOJIN3A




11 KJIACC

Kox

Koanposepsiemoro sjieMeHnTa IIpoBepsiemble 3JIeMeHTHI COAEPKAHUSA
paszeJa

4 OJIEKTPOAMMHAMUKA

##H#Par#t##MAI'HUTHOE [1OJIE. QJIEKTPOMAT'HUTHAS UHAYKI WA

431 ITocrosaunrle MarHuthel. BzaumopaencTBue

IIOCTOSAHHBIX MAarHuToOB

MarautHoe mojie.  BekTop  MarHuTHOU
uHaykuuu. [puaoun cynepnosuuun. JInnum
4.3.2 MarHuTHON wuHAykuuu. KaptuHa muHMMA
MarHMTHOM WHIYKIIUU TIOJIA TOCTOSTHHBIX

MAarHuToB

MarauTHoe TI0JI€ TIPOBOJHHUKA C TOKOM.
Kaptuna nuHME 1OJA JUIMHHOTO MPSIMOTO
433 MPOBOJHUKA ¥ 3aMKHYTOTO KOJIBIIEBOTO
o NPOBOJHMKA, KATYMIKH C TOKOM. OTBIT
Opcrena. B3aumoneiicTBrue NMPOBOJHUKOB €

TOKOM

434 Cuna Amrnepa, €€ MO1yJb U HallpaBJICHUE

4.3 Cuna JlopeHna, e€ MONyJIb W HamnpaBICHUE.
435 JIBrkeHue 3apsKEHHOU YACTHUIIEI B
o OJHOPOJIHOM MarHUTHOM moJjie. PaboTa cuitbl

Jlopenua

4.3.6 SIBiIeHUE ANEKTPOMArHUTHOW MHAYKITUU

4.3.7 IToTok BeKTOpa MarHUTHON MHIYKIIUH

438 OJC uHAyKUMH. 3aKOH 3JE€KTPOMArHUTHOU

unaykuun Oapanes

BuxpeBoe snekrpuueckoe mose. I/IC
439 UHAYKUMA B TPOBOJHUKE, ABIKYILEMCS
o MOCTYNATEeIbHO B OJHOPOJHOM MarHUTHOM

IIoJIC

4.3.10 IIpaBuio Jlenna

4311 NHAyKTUBHOCTh. SIBIIEHHME CaMOMHIYKLMH.
B OJ1C caMOoMHIYKIIUU

4.3.12 OHeprusi MarHUTHOTO IIOJI KaTYIIKU C




TOKOM

4.3.13 DNEKTPOMAarHUTHOE T10JIe
TexHunyeckue  ycTpoicCTBa: MOCTOSIHHBIE
MarHUTBI AIIEKTPOMAarHUTHI

4.3.14 ’ ’
ANIEKTPOIBUTaTENb, YCKOPHUTEIH
AIIEMEHTAPHBIX YaCTHI], UHAYKIIMOHHAS TI€Yb
IIpakTrnueckue paboTHI. N3yuyenune
MarHMTHOTO TIOJII KATYIIKA C  TOKOM.

4.3.15 HccnenoBanme  AeUCTBUS — ITOCTOSIHHOI'O

MarHuTa Ha pamKy ¢ TokoMm. MccnenoBanue

SABJICHUSA BHGKT”pOMaFHI/ITHOfI UHAYKINN

KOJIEBAHWA 1 BOJIHBI

5.1

###PartH#MEX AHUYECKUE U SJIEKTPOMATI'HUTHBIE KOJIEBAHU A

5.1.1

Konebarenpnas CHCTEMa. CBoOOIHEIE
KojeOaHusi. ['apMoHHMYECKHE  KOJIeOaHMs.
[lepwon, wacrora, amMIMTyTa # (Qasa
KoJIeOaHMMi

5.1.2

[IpykuHHBIA MasTHUK. MaremaTuuecKui
MasiTHUK

5.1.3

VYpaBHEHHE TapMOHUYECKUX  KOJICOAHMIA.
Kunemaruueckoe u JTUHAMHYECKOe
OTHCaHNE KOJIeOaTEeIIbHOTO ABHKEHUS

5.14

[IpeBpareHre 3Hepruu Mpu rapMOHUYECKUX
koseOaHusx. CBsI3p aMIUIUTYAbI KoJieOaHUM
UCXOJAHOW  BEIMYMHBI C  aMIUIUTyAaMHU
KoJe0aHuil €€ CKOPOCTU U YCKOPEHUS

5.1.5

KoneobarenpHbIi KOHTYP. CBo0OoHBIE
AJICKTPOMArHUTHBIC KOJICOAHUs B HICATHbHOM
K0J1e0aTeIbHOM KOHTYpe. AHAIOTUS MEXIY
MEXaHUYECKUMHU H  AJICKTPOMArHUTHBIMU
kosnebanusmu. Gopmyna Tomcona

5.1.6

3akoH COXpaHCHUA SHECPrun B HACAITIBHOM
KoJIe0aTeTbHOM KOHTYpPC

5.1.7

BbIHy)XIeHHbIE MeXaHM4YeCcKHe KoJieOaHusl.
Pe3onanc. Pe3onancHas KpHBasl.
BrinyxieHHsie 9JIEKTPOMArHUTHbHIE

KoJIeOaHusl.




5.1.8

IlepemeHHBII TOK. CuHycouganbHbIi

IIEPEMEHHBIN TOK.

5.1.9

MouHocTh IIEPEMEHHOIO TOKA.
AMIUIUTYZHOE U JIEHCTBYIOIEE 3HAYEHHUE

CHJIbI TOKA W HAITPSOKCHUA

5.1.10

Tpanchopmarop. [IponsBoacTBo, mepenava u
NoTpedJieHne  DJIEKTPUYECKOW  SHEprum.
OKOJIOTUYECKHE PHUCKU MpPU MPOU3BOJCTBE
IEKTPUYECKOU DHEPIUH. KynsTypa
UCII0JIb30BaHUS AJIEKTPO3HEPTUU B

OBCEIHEBHOU KU3HU

5.1.11

Texnuueckue ycrpoiicTBa:  celicMorpad,
3JIEKTPUYECKUN 3BOHOK, JIAHUT

QJICKTpOoIICpEaaqd

5.1.12

[TpakTrdeckne  paboTel.  Hccnemomanwue
3aBUCHMOCTH TIEpPHOJa MAaJIbIX KOJICOAHHHA
rpy3a Ha HUTH OT JUTMHBI HUTH W MAacCChI
rpy3a. MccnenoBanue mepeMeHHOrO0 TOKa B
HeNu U3 TMOCIEI0BATeIbHO COEIUHEHHBIX
KOHJICHCATOPa, KaTylUIKU U Pe3UCTOpa

5.2

#HH#HPartH#MEXAHNYEC

KHE N OJIEKTPOMATI'HUTHBIE BOJIHBI

5.2.1

Mexanuyeckue BOJIHBI, yCIOBHS
pacrpocTpaHeHHUS. ITepuon. CkopocTh
pacnpocTpaHeHuss ¥ JJMHA  BOJHBIL
[Tonepeynbie U MPOI0JIbHBIE BOJTHbI

5.2.2

###Par### HWurepdepenuus u audpaxiys
MEXaHHUYECKUX BOJIH

5.2.3

3Byk. CkopocTh 3ByKa. I'poMKOCTH 3BYyKa.
Bricora Tona. TemOp 3Byka

5.2.4

DJIEKTPOMArHUTHbBIE BOJIHBI. YcnoBus
U3IIy4ECHUS 3JIEKTPOMAarHUTHBIX BOJIH.
B3anmuas opuenranusa BektoposB E, B u v B
ANIEKTPOMATrHUTHOM BOJIHE B BAKyyMe

5.2.5

CpoiicTBa ANEKTPOMArHUTHBIX BOJIH:
OTpaX€HHe, TMpeIoOMIICHHE, TOsSpHU3aIlus,
mubpakaus, uHTepdepeniusa.  CKopocTh
AIIEKTPOMATrHUTHBIX BOJIH




5.2.6

[Ixana JIIEKTPOMArHUTHBIX BOJIH.
IIpuMeHeHHE DIIEKTPOMArHUTHBIX BOJIH B

TEXHUKE U OBITY

5.2.7

[TpyHUMIBI  pAaAMOCBA3M U TEJIEBUICHMUSL.
Pannonoxanusi. DNeKTPOMarHuTHOE
3arpsA3HEHUE OKPYXKAIOLIEH CPeIbl

5.2.8

TexHu4eckue yCTpOMCTBA: MY3BIKAJIBHbBIC
WHCTPYMEHTBHI, YJIBTPa3ByKOBasl TNAarHOCTHKA
B TEXHMKE W  MEQUUUHE,  pajap,
pamTuoONpUEMHHUK,  TEJIEBU30P,  AHTEHHA,
tenedon, CBU-neus

53

H##Par#H#OIITUKA

5.3.1

IIpssMonMHENHOE PacIpOCTPaHEHHUE CBETA B
onxHOpoAHOM cpene. JIyu cBeta

532

OtpaxeHue cBeTa. 3aKOHBI OTPAKEHUSA
ceera. [locrpoeHne W300paKeHHH B TUIOCKOM
3epKaie

5.33

[Ipenomnenne cBeta. 3akOHBI MPETIOMIICHUS
CBETa. AOGCOJTIOTHBIH MoKasaTellb
PENOMIICHUS

534

[Tommoe BHyTpeHHee oTpaxkenue. [IpenenbHbIit
YroJI MIOJTHOTO BHYTPEHHETO OTPAXKEHUS

5.35

Hucniepcust cBeta. CIIOXKHBIM COCTaB 0eIoro
cBeta. LBer

5.3.6

Cobuparolue W pacceuBarollMe JUH3BIL.
Tonkass nuH3za. @DOKyCHOE pacCTOSHUE U
ONTHYECKast cuia TOHKOM JIUH3BI.
[TocTpoenue n3o0pa>keHuil B COOMPAIOLTNX U
pacceuBaromux JnuH3ax. Dopmyna TOHKOM
JUH3bI. YBEIUYCHUE, 1aBAEMOE JINH301

5.3.7

Hpe,I[GJ'IBI IMPUMCHUMOCTHU reOMeTqueCKOﬁ
OIITUKHU

5.3.8

Wntepdpepennust  csera.  KorepeHTHbIe
HCTOYHUKH. Ycnosus HaOIr01eHUS
MaKCUMYMOB U MUHUMYMOB B
UHTepPEPEeHIIMOHHON  KapTHHE OT JBYX
CHH(]A3HBIX KOT€PEHTHBIX HCTOYHUKOB




Hudpaxmus CBeTa. JudpakuonHas
pemérka. YciaoBue HAONIONCHUS TIIaBHBIX

5.3.9 MaKCHMYMOB npu naJeHun
MOHOXpPOMaTHYECKOTO cBeTa Ha
JU(PPAKIMOHHYIO PEHIETKY
5.3.10 [Tonsipu3zamus cBeta
TexHuyeckue ycTpoilcTBa: OYKH, JIyIa,
5311 ¢doroanmnapar, MPOEKUMOHHBIA  ammapar,
o MUKPOCKOII, TEJIECKOIl, BOJIOKOHHAsI ONTHKA,
JUpaKIOHHAs PeIETKA, TOJISIPOU
IIpakTrnueckue paboTHI. Nsmepenue
53.12 nokasarenss npenomseHus. Mccnenoanue

CBOICTB n300pakeHH I B JIMH3aX.

HabGmronenue aucnepcun cBeta

BJIEMEHTHI CITIELIAJIBHOM TEOPUU OTHOCUTEJILHOCTH

6.1

I'paHnnBl  NPUMEHMMOCTH  KJIACCHYECKOU
MEXaHUKHU. [TocTynaTsl TEOPUH
OTHOCHUTEIILHOCTH: MHBAPUAHTHOCTH MOIYJIS
CKOPOCTH CBE€Ta B BaKyyme, MPHUHIIHUI
OTHOCHTEIBHOCTH DUHINTEeHHA

6.2

OTHOCHUTEIHLHOCTH OJHOBPEMECHHOCTH.
3aMC,I[J'ICHI/Ie BPEMCHHU U COKpalllCHUE IJIWMHBL

6.3

DHEprus U UMITYJIbC CBOOOTHOM YaCTHUIIbI

6.4

CBsI3b MacChl C DJHEPrUed M HUMITYJICOM
CBOOOJIHOM  4YaCTHIbl. ODHEPTrUs  IOKOS

CcBOOOTHOM YaCTHIIBI

KBAHTOBAS ®OU3NKA

7.1

#i#Par###JIEMEHTBI KBAHTOBOM OIITUKU

7.1.1

®otonbl. ®opmyna [lmanka cBsi3u dHEpruu
¢dboTOHA C ero YacTOTO. DHEPrusi U UMITYIbC
dboToHa

7.1.2

OtkpeiTHE U HccaenoBaHue ¢GoTodpdexTa.
OneIThI AlT. Cronerosa. 3aKOHBI
dororpdexra

7.1.3

VYpaBuenue OiHiuTeitHa 11 (oTodrddekra.
«Kpacnas rpanuna» gortoapdexra

7.1.4

Hasnenue cBera. OnbiTel [1.H. JIleOGeneBa




7.1.5

XUMHYECKOE JIEMCTBUE CBETA

7.1.6

Texuuueckue ycTpolcTBa: (DOTORIEMEHT,
doTonaTunk, coaHEeYHas OaTapes, CBETOANO

7.2

CTPOEHUE ATOMA

7.2.1

Mogens atoma TomcoHa. OTBITEI
Pesepdopna no nccnenoBaHuio CTPOSHUS
atoma. [manerapnas mozenp aroma

7.2.2

IToctynatel bopa. M3imydenne u norjomeHne
(OTOHOB mpH Mepexoie aroMa € OIHOTO
YPOBHS SHEPrUU HA IpYroul. Buasl criekTpos.
CriexTp ypoBHEH SHEPIUU aTOMa BOJOPOJIa

7.2.3

BonHoBbIe cBoiicTBa wyacTuil. BomHbl 1€
bpoiins. KopnyckynsipHO-BOJIHOBOM
nyanmu3Mm.  Jludpakius — SJIEKTPOHOB  Ha
KpHCTaJIax

7.2.4

CnodtagHoe H# BBIHY>XKICHHOC H3JIYYCHHC.
YCeTpoiCcTBO ¥ MPUHIIUTI paOOTHI Jia3zepa

7.2.5

TexHuueckue yCTpOMCTBA: CHEKTPaIbHBIN
aHanu3 (CIEKTPOCKOI), Jja3ep, KBaHTOBBIU
KOMITBIOTED

7.2.6

[IpakTuueckue paboTHI. Ha6mronenune
JMHEWYATOro CIIEKTPa

7.3

ATOMHOE AJ1PO

7.3.1

Metoapl  HAOMIONEHWUS W PETUCTPALMH
3JIEMEHTAPHBIX YaCTHUII

7.3.2

OTKpBITHE pPaJIMOaKTHBHOCTH. OIBITHI
Pesepdopna 1o  ompeneneHu0  cocTaBa
panauoakTuBHOTO  w3nmydeHusa.  CBoicTBa
anbda-, Oera-, raMma-m3nydeHus. BrusHue
PaJIMOAKTHBHOCTH Ha KUBBIC OPTaHU3MBI

7.3.3

OtkpseiTHE IpOoTOHA U HEWTpoHA. HyknoHHas
Monenb sapa leizenbepra — VBaHeHKo.
3apsan  sazxpa.  MaccoBoe  4HMCIO - szpa.
H3oTonbl

7.3.4

Anbda-pacna. DNEeKTPOHHBII U
MTO3UTPOHHBIN Oera-pacma. I"'amMma-
U3JIy4eHHe. 3aKOH PaJHOaKTUBHOTO pacnaaa




7.3.5

OHeprust CBA3M HYKJIOHOB B sape. SnepHble
cuiel. Jleext macchl sapa

7.3.6

SnepHble peakuuu. [lenenue u CUHTE3 sSAep

7.3.7

SnepHblii peakTop. TepMoOsiAepHBI CHHTES.
[IpoGnemMbl W TEpPCHEKTUBBI  SAECPHOU
OHEPreTUKU.  OKOJIOTMYECKHE  aCIEKThI

AIEPHOMN YHEPTrEeTUKH

7.3.8

DnemMeHTapHbIe YaCTHLBI. OTkpbiTHE
IIO3UTPOHA. @DyH1TaMEHTAIIbHBIE

B3aNMOJIEHCTBHUSI

7.3.9

Texanueckue YCTpOMCTBA: JO3UMETD,
Kamepa BuibcoHa, AIepHBIM  peakTop,
aToMHast Oomba

7.3.10

[Tpaktuyeckue  pabotsl.  MccnenoBanue
TPEKOB YacTHI] (110 TOTOBBIM (oTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3BE&3gHoro Heba. Co3Be3gus, spKue
3BE3/IbI, IJTAHETHI, UX BUAUMOE IBIIKEHUE

8.2

Comaeunas cucreMa. IlmaHeTsl 3eMHOM
rpynmbl. [[maHeThI-TUTaHTBI U UX CITYTHUKH,
KapJIUKOBBIC  IUIAaHETHl.  Mamble  Tema
CoJIHEYHOM CHCTEMBI

8.3

Comane,  ¢dortochepa u  armocdepa.
CoJiHe4Hast aKTUBHOCTb

8.4

Nctounuk sneprun CoJiHIA U 3BE3]

8.5

3BE3/bI, HMX OCHOBHBIC XapPAKTCPUCTHKH:
Macca, CBeTUMOCTh, paJinyc, TeMIeparypa, ux
B3aMMOCBs3b. JlmarpaMMa  «CHEeKTpaJIbHBIH
KJIacC — CBETHMOCTBY. 3BE3NBI IVIABHOM
IIOCJIEN0BATEILHOCTA. 3aBUCHUMOCTD «Macca —
CBETHMOCTDY U1 3BE3]1 I7IaBHOM
MTOCJICIOBATENHHOCTH

8.6

#HPar###BHyTpeHHee  cTpoeHue  3BE3NL.
CoBpeMeHHbIE MIPECTABIICHUS 0
NpoucXokaeHnn u sBomtouun  ConHIa H
3BE3]1. DTalbl )KU3HU 3BE3]

8.7

Mineunsiii  Ilyrb — Hama ['anaktuka.




CrnupanbHas CTPYKTypa lNanakTuky,
pacnpeneneHue 3BE3N, raza M IBUIM.
[lonoxxenne wu  nBwxkenue ConHina B
lamaktuke. Ilmockas w  chepuyeckas

HOACUCTEMBI [ aJlTaKTUKU

8.8

Tunel TaJIaKTHUK. Paguoranaktuku "

KBa3apbl. YEpHBIE ABIPBI B SAPAX FaJaKTUK

8.9

Bcenennas. Pacmupenue Beenennoit. 3akoH
Xab6na. PaszOeranne ramaktuk. Bospact u
pamuyc Bceenennoy, Tteopus boisbmoro
B3pbIBa. Mogenb «ropsuer BceneHHON».
PennkToBO€E M3nydeHHE

8.10

Macurrabnast CTpYKTypa Bcenennoii.
Meraranaktuka. Hepeménnpie mnpo6iemMsl
aACTPOHOMHH




YYEBHO-METOJIMYECKOE OBECIHEYEHUE OGPA30OBATEJLHOIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 111 YYEHUKA

METOANYECKHUE MATEPHUAJIBI UISA YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
HUHTEPHET
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