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[Iporpamma mo ¢Qu3uke 0a30BOro ypoBHS Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJIOKEHUW M TpeOOBaHUI K pe3yJibTaTaM
OCBOCHHMSI OCHOBHOU 00pa3oBaTesbHOW Mporpammel, mnpeactaBieHHbix B OI'OC
COQO, a Takxke c¢ yu€rom ¢enepanbHOl paboueld MporpaMMbl BOCIHMTAHHS H
KOHIENINK TpenofaBaHus yueOHoro mpeamera «Dusnka» B 00pa3oBaTEIbHBIX
OpraHu3alusax Poccutickon Oenepanuu, peATU3YIOLINX OCHOBHBIE
oOpa3oBarebHbIe MPOTPAMMBI.

CopepxaHue mnporpaMMmbl 1O (U3MKE HaAmpaBieHO Ha (HOPMHUPOBAHUE
€CTECTBEHHOHAYYHON KapThHbl Mupa oOywarommuxcs 10-11 xmaccoB, npwu
oOydeHnn ux ¢u3znke Ha 0a30BOM ypOBHE HAa OCHOBE CHCTEMHO-/IEATEIbHOCTHOTO
noaxona. Ilporpamma mo ¢usuke cootBercTByeT TpedoBanusm PI'OC COO k
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM pe3yJibTaTaM
oOyueHusl, a TaK)K€ YUYHTHIBAET HEOOXOJUMOCTb peaTH3alii MEKIPEIMETHBIX
CBs3ell (U3MKM C €CTECTBEHHOHAYYHBIMH YyYeOHBIMHU TMpeaMeTamMu. B  Heil
OTIPEIENISIIOTCS OCHOBHBIE LIETU M3y4YeHHs (U3HKK HAa YPOBHE CPEIHEro OOIIEro
o0Opa3oBaHus, TUIAHUPYEMBbIE PE3yJIbTaThl OCBOCHUSI Kypca (PU3MKHU: JTUYHOCTHBIE,
MeTalpeIMETHbIE, IPeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma no gu3uke BKIIOYAET:

e TUIAHUpPYEMBIC PE3yIbTaThl OCBOCHUS Kypca (GU3UKU HAa Oa30BOM YpPOBHE, B

TOM YHCJIE TPEIMETHBIE PE3YJIBTATHI IO T0JIaM 00YUYEHUS;

e coaepxanue yueOHoro npeamera «dusnkay mo rogam o0ydeHuUs.

®du3rka Kak Hayka O HamOojee OOMIMX 3aKOHAX NPHUPOJbI, BBICTyIHas B
KayecTBe y4eOHOTO MpeIMeTa B IIKOJIE, BHOCUT CYILIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHMI 00 okpyskaromiem mupe. [IIkonbHbI Kypc PU3NKK — CUCTEMOOOPA3yIOIIHiA
IUI €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIBKY (PU3NYECKHE 3aKOHBI
JeXaT B OCHOBE IIPOIICCCOB U SBIICHWM, H3y4aeMbIX XUMHCH, OHOJOTHEH,
¢dbusmyeckorr reorpaduerd W acTpoHomueil. Mcmonp3oBaHWE U aKTUBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  ONpenensieT XapakTep M pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHM B cdepe SHEpPreTUKH, TPAHCHOPTa, OCBOCHUS
KOCMOCAQ, MOJIyYEHHsSI HOBBIX MATEpHUANIOB C 3aJaHHBIMU CBOMCTBAMHU W JPYTHUX.
N3yuenue  ¢(u3MKd  BHOCHUT  OCHOBHOM  BKJIag B (opmupoBanue
€CTECTBEHHOHAYYHON KapTHHbI MHUpa oOydarommxcs, B (OpPMHpPOBAHUE YMEHHI
MPUMEHITh HAyYHbId METOJ] MO3HAHUSI TPU BHIIOJIHEHUM UMHU Yy4EOHBIX
UCCIICIOBAHUM.



B ocHoBy kypca ¢u3WKu Jis ypOBHsSI cpefaHero oOmiero oOpa3oBaHUS
MOJIOKEH PN HMACH, KOTOpble MOXKHO paccMaTpuBaTh Kak TMPUHIUIIBI €ro
MOCTPOEHUSL.

Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCS JOTHYECKU
3aBEpIIEHHBIM, OH COJAEPKUT MaTepuai U3 BCEX pa3fiesioB (PU3MKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOMN (PU3UKHU.

Hoes cenepanuzayuu. B cOOTBETCTBUM € HeW Mmarepuan Kypca (HU3UKU
o0ObeaMHEH BOKPYr (Qu3nyeckux Teopud. Begymum B Kypce sBIsieTcs
(dbopMupOBaHUE MPEICTAaBICHUA O CTPYKTYPHBIX YPOBHSIX MAaTE€pHH, BELIECTBE U
noJe.

Hoes eymanumapuzayuu. EE peanuzaius mpearnonaraeT HCIOJIb30BaHHUE
IYMAaHUTAPHOTO NOTEHLIMAIa (PU3NUECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
¢uzuku ¢ pa3BuUTHEeM OOIIecCTBa, a Takke C MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU M SKOJIOTMYECKUMU MPOOIeMaMH.

Hoess npuknaonoii  nanpasnennocmu. Kypc ¢dusukum  mpeamnosiaraer
3HAKOMCTBO C HIMPOKHM KPYI'OM TEXHUYECKHUX U TEXHOJIOTMYECKUX MPHIIOKEHHIM
W3YYEHHBIX TEOPUN U 3aKOHOB.

Hoes »skonocusayuu peanusyeTcss TMOCPEACTBOM BBEICHHUS DJIEMEHTOB
CollepKaHMs, TOCBAIIEHHBIX HKOJOTMYECKMM MpoOiemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTUEM TEXHUKUM M TEXHOJOTWW, a TakkKe OOCYXIECHHUS
po0JieM pallMOHAIBHOTO MPUPOIOTIONB30BAHMS U SKOJIOIMUECKOi 0€30MacHOCTH.

Crep:KHEBBIMHU DJIEMEHTaMH Kypca (U3UMKU Ha YpPOBHE CpEAHEro OoOIero
oOpa3oBaHus SBIAIOTCS (U3MUeckue Teopur ((popMUpOBAHUE MPEACTABICHHUMN O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOPUHU, POIU (PYHIaMEHTAIBHBIX 3aKOHOB U
INPUHIMIOB B  COBPEMEHHBIX IMPEACTABICHHUSAX O NPHUPOAE, TpPaHULAX
OPUMEHUMOCTH TEOPHH, I ONUCAaHUS EeCTECTBEHHO-HAYYHBIX SBJICHUM W
MIPOIIECCOB).

CHCTEMHO-AESTENBbHOCTHBIN MOJIX0J B Kypce (M3HKU Pean3yercs Mpexiae
BCEro 3a CYET OpPraHU3alUU SKCIEPUMEHTAIBHON AESITEeIbHOCTH O00YyYarolIuXcs.
Jns  Ga3oBoro ypoBHSI Kypca GU3MKH — O3TO HCIOJIb30BAaHUE CHUCTEMBI
(pOHTANBHBIX KPAaTKOBPEMEHHBIX JKCIEPUMEHTOB M JIaDOpaTOpHBIX padoT,
KOTOpbI€ B Iporpamme no (pusuke oObeIUHEHBI B OOLIUN CIHCOK YUYEHUYECKUX
MpaKkTUYeCKux padoT. BriaeneHrne B yka3aHHOM MepedyHe JIabOpaTOpHBIX PadoT,
NPOBOJUMBIX JJIi KOHTPOJSI W OLEHKH, OCYIIECTBISETCS Y4YaCTHUKAMHU
0o0pa3oBaTeIBLHOTO TMpollecca MCXOJsd M3 OCOOCHHOCTEH IIJIaHUPOBAaHUS U
ocHalleHus KaOunera ¢usuku. Ilpm 3ToM oOecreuuBaercs OBJIAJACHHE
OOy4alolMMHUCST YMEHUSMU MPOBOJUTH KOCBEHHBIE H3MEPEHMSI, HCCIEIOBAHMUS
3aBUCUMOCTEH (U3MUECKMX BEJIMYMH U TOCTAHOBKY OIBITOB 10 IPOBEPKE
MPEJI0KEHHBIX TUIIOTES.



Bonbiioe BHUMaHUE YNENAETCS PEHIEHUIO PACUYETHBIX M Kauye€CTBEHHBIX
3amay. [Ipu 3TOM AJig pacu€THBIX 3a/1ad MPUOPUTETOM SIBIISIOTCS 3a7adyd C SIBHO
3aJlaHHOM (PU3UYECKON MOJIENBIO, MTO3BOJIAIOIINE MPUMEHSITh U3YUEHHbIEC 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OAHOrO pas3fesia Kypca, TaK M MHTErpUpys 3HAHUS W3
pa3HbIX pa3nenoB. JJisi KAYECTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIIAIOTCA 3aJaHUsl Ha
0oOBbsICHEHHE TPOTEeKaHUs (U3MYECKUX SIBICHUNW M TPOIECCOB B OKPYKAIOIIEH
KU3HHU, Tpelyrolue BbIOOpa (U3NUECKOW MOJenu JJIsi CUTyalluH MPaKTHUKO-
OpPUEHTHUPOBAHHOI'O XapakTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k wmaTepuaibHO-
TEXHUYECKOMY OOeCredeHnI0 ydeOHOro mpolecca 0a30BbIM ypOBEHb Kypca
(U3UKHN HA YPOBHE CPEAHETO OOIIEro 00pa30BaHUs JOJKEH U3y4aThCsl B YCIOBUSIX
MPEAMETHOrO0 KaOWHeTa (PUM3MKM WM B YCJIOBHUSX HMHTEIPUPOBAHHOIO KaOWHETa
MPEJIMETOB €CTECTBEHHO-HAyYHOTO IMKia. B kaOuuere (u3uku MOHKHO OBITH
HeoOxonuMoe JlabopaTopHOE OOOpYIOBaHMUE [Jisi BBIMOJIHEHUS YKa3aHHBIX B
nporpaMme o (U3MKEe yYEHHYECKHX MPAKTUYECKUX padOoT U JEMOHCTPALMOHHOE
o0opynoBaHUE.

JleMoHCTpallmoHHOEe  000pyAoBaHHe (OPMHUPYETCI B COOTBETCTBHHM C
OPUHIIMIIOM MHUHUMAJIbHOW JIOCTATOYHOCTH UM  O00ECIeurMBaeT IOCTaHOBKY
MEPEUYUCIECHHbIX B MporpaMMe Mo (U3HKE KIIYEBbIX JAEMOHCTpaluil IS
UCCJEIOBAHMUS  W3YYaeMbIX  SBJICHUM M  IPOLECCOB, SMIHPUYECKUX H
(byHIaMEHTAIbHBIX 3aKOHOB, MX TEXHUYECKUX MPUMECHECHHM.

JlaGopatopHoe 000pyIOBaHWE MJisi YYEHHYECKHUX TMPAKTHUYECKUX pPadOT
(dbopmupyeTcss B BUAE TEMAaTUYECKUX KOMILUIEKTOB M OOECIEeUMBAETCA B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOOydarommuxcsa. TemMaTH4ecKue KOMIUIEKTBI
71a00paTopHOTO O0OPYIOBAHHUS JIOMKHBI OBITH IOCTPOSHBI HAa KOMILUIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX M IU(POBBIX MPUOOPOB, a TAKXKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJI€ LIU(GPOBBIX J1A0OPATOPHUH.

OCHOBHBIMU LEJIAMH U3y4Y€HUs PU3KUKHU B 001IEM 00pa30BaHUHU SABIISFOTCS:

e (¢opMHpOBaHHE HWHTEpECa W CTPEeMJICHUS OOYyYaronuxcsi K HaydYHOMY
W3YYEHUIO TPUPOJIbI, PA3BUTHE MX HHTEJUIEKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTE;

e Ppa3BUTHUE MPEICTABICHUN O HAYYHOM METOJE MO3HAaHUS U (OPMUPOBAHUE
HCCIIEIOBATENbCKOTO OTHOIIEHUS K OKPY KAIOIIUM SIBIICHUSIM;

e (¢dopMHpOBAHHE HAYYHOTO MHUPOBO33PEHUSI KaK pe3yJjbTaTa H3y4YeHUs
OCHOB CTPOCHHS MaTepuu U (PyHIaMEHTATbHbBIX 3aKOHOB (DPHU3UKH;

e (GOpMHpPOBAHHE YMEHHI OOBSCHATH SIBIEHUS C HCIIOJIb30BAaHUEM
(br3MYeCcKUX 3HAHUHM ¥ HAYYHBIX JOKA3aTEIbCTB;

e (¢dopMHpOBaHUE TPEACTABICHUA O POJIU (GUBHKU IS Pa3BUTHUS APYTHX
€CTEeCTBEHHBIX HAYK, TEXHUKHU U TE€XHOJIOTUM.



JlocTikeHne 3THX Leneld oOecreunBaeTcs PEIIeHHeM CIEAYIOIUX 3a7ad B
npolecce u3y4eHus Kypca (U3UKU Ha YPOBHE CPEIHEro 00I11ero 00pa3oBaHus:

e NpUOOpETeHHE  CUCTEMbl  3HaHUK 00  0o0mUX  (PU3NYECKHUX
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOPUsX, BKJIIOYAst MEXaHUKY,
MOJICKYJIIPHYIO  (PU3UKY, DJIEKTPOJMHAMUKY, KBAaHTOBYIO (HU3UKY H
AIIEMEHTHI acTPOPU3UKH;

e (opMUpOBaHHE YMEHUN TIPUMEHSTh TEOPETHUUECKHWE 3HAHUS IS
OOBbsSICHEHUS (PUBMYECKUX SBJICHUM B TPUPOAEC U [JJs MPUHATHUS
MMPAKTUYECKUX PELICHUM B MIOBCEIHEBHOW KU3HU;

e OCBOCHHME CIIOCOOOB pEIICHMs] pa3IMYHBIX 3aJad C SIBHO 3aJaHHOU
¢bu3nyeckoil MOAENbI0, 3a/ay, MOAPa3yMEBAIOIIUX CaMOCTOSTEIbHOE
co3gaHue (PU3NYECKON MOJEIIH, aJIeKBATHON yCIIOBUAM 331a4U;

e TIOHMMaHWe (PU3NYECKUX OCHOB U TPHUHIIUIOB JACHUCTBUS TEXHUUYECKHX
YCTPOUCTB M TEXHOJOTUYECKUX MPOIIECCOB, UX BIUSHUS HA OKPY>KAIOIIYIO
cpeny;

e OBJIAJICHUE METOJIaMHU CaMOCTOATEJBHOTO IUIAHUPOBAHUS U IMPOBEIACHUS
(bU3UYEeCKUX SKCIEPUMEHTOB, aHAIM3a W HHTEpIpeTanuu WHOOpMAIIH,
OTIPEJICIICHHS] IOCTOBEPHOCTH MOJIYYEHHOTO Pe3yJIbTaTa;

e CO3/1aHME YCIIOBUH I pa3BUTUS YMEHUN MPOEKTHO-UCCIEA0BATENbCKOM,
TBOPYECKOU JIEATEIIBHOCTH.

Ha wu3yuenne ¢usuku (6a30BBII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETO
obOpazoBanus oTBoauTcs 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HEJIENIO), B
11 knacce — 68 yacoB (2 yaca B HEJETIO).

[Ipennaraemplii B mporpamMme no (U3MKE MepedyeHb JIabOpaTOpPHBIX H
MPAKTUYECKUX palbOT SABISETCS PEKOMEHJIOBAHHBIM, YYHTENIb JellaeT BHIOOD
NPOBENICHUS JIa0OPAaTOPHBIX PAOOT W OMBITOB C Y4YETOM HWHIUBUIYATbHBIX
0COOCHHOCTEM 00yJaroIUXCs.



COILEPKXAHUE OBYUYEHUA
10 KUIACC

Paszgen 1. ®u3uka 1 METOAbI HAYYHOI'0 NO3HAHUSA

®usnka — Hayka o mpupone. Haydnele METOIBI MO3HAHHS OKPYXKAOIIETO
Mupa. Pomnb DOKCcllepuMeHTa M TEOPUM B IPOLIECCE IO3HAHUS IPUPOBI.
DKCIIepUMEHT B (pU3HKeE.

MopnenupoBanue (U3MYECKUX SIBIEHUN M mpoueccoB. HaydHble rumoTessl.
®dusnueckre 3aKOHbI U TEOPHH. | paHHIbl MPUMEHUMOCTH (PU3NUECKUX 3aKOHOB.
[TpuHIUIT COOTBETCTBUS.

Ponb 1 MecTto Qu3uku B GOpMUPOBAHUU COBPEMEHHOW HAay4YHON KapTHHBI
MHpA, B IPAKTUYECKON JEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble u ILUQPPOBbIE H3MEPUTENIbHbIE MPHOOPHI, KOMIIBIOTEPHbBIE
JATYUKH.

Pa3nen 2. Mexannka

Tema 1. Kunemamuka

Mexannueckoe ABMKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcué€ra. Tpaekropus.

ITepemernienne, CKOpoOCTh (CpeaHsiE CKOPOCTh, MTHOBEHHAs CKOpPOCTb) H
YCKOPEHHE MaTepuajbHOW TOUYKHM, UX MPOEKIMM Ha OCHU CHUCTEMBI KOOpIWHAT.
CnoxeHue nepeMeleHnil U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE W PaBHOYCKOPEHHOE MpsSIMOJMHENWHOE JBIKeHue. ['paduku
3aBUCUMOCTH  KOOPJMHAT, CKOPOCTH, YCKOPEHHMS, NYyTH U NEPEMEIICHUS
MaTepuaJbHON TOUYKU OT BPEMEHH.

CBoOonHoe najzieHue. Y CKkopeHrue CBOOOIHOTO MaJeHusl.

KpuBonmnuennoe  nBukeHue. J[BMKEeHHWE  MaTepuallbHOW  TOYKM IO
OKPYHOCTH C IMOCTOSIHHOM 110 MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JTUHEWHAS
ckopoctk. [lepuon u wacrora obparnienus. LleHTpocTpeMuTebHOE YCKOPEHHE.

TexHuueckue yCTpOWCTBA W TMPAKTUUECKOE NPUMEHEHHUE: CIUJOMETP,
JBH>KEHUE CHAPSJIOB, LICMTHBIC U PEMEHHBIC MEPEaauH.

Jlemoncmpayuu

Mogenb cUCTEMBI OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBIKCHUSL.

[IpeoOpa3zoBaHue JBUKEHUI C UCIIOJIB30BAHUEM IIPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AyX€ U B Pa3pEeKEHHOM MPOCTPAHCTBE.

HaGmronenne aBwkeHUs Tena, OPOIIEHHOTO IMOJA YIJIOM K TOPU30HTY H
TOPU30HTANIBHO.



N3mepenune yckopeHus CBOOOHOTO MaACHUS.

Hanpapnenue CKOpoCcTH pu ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmusie pabomul

N3yuyeHrne HEpaBHOMEPHOTO JBHXKEHHUS C LIEJBIO ONPEICIICHUS MTHOBEHHOU
CKOpPOCTH.

UccnenoBanne COOTHOLIEHUS MEXAY MYyTSIMHU, NPOWIECHHBIMU TEJIOM 3a
MOCJICIOBATEbHBIC PABHBIE MPOMEXKYTKM BPEMEHUM TNIPU PABHOYCKOPEHHOM
JIBH>KEHUH C HAYAJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3ydeHne nBUKEHUS IapUKa B BA3KOW )KUIKOCTH.

N3yuyenue ABuxKeHUS Tena, OpOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTM  ['ammnes.  IlepBelid  3akoH  HproToHa.
NuepuumanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepno3unuu cui. Bropoit 3akon HeroToHa
IJI MaTepUaIbHOM TOUKU. TpeTui 3akoH HproTOHA 1711 MaTepHraibHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cumia Ttsokectn. llepas kocmuueckas
CKOpOCTb.

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

Tpenue. Buasl TpeHus (mokosi, ckoyibxkeHus1, kadeHus). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpEeHUs CKOJIbKEHUS U cuiia TpeHus nokosa. KoadduumeHt tpenus.
Cuiia conpoTUBIIEHUS PU JIBUXKEHUU TEJa B dKUJKOCTH WIIH Tase.

[TocTynarensHOE U BpalaTeabHOE IBUKEHHUE a0COIIOTHO TBEPAOTO TENa.

MOMEHT CHJIBI OTHOCUTEIBHO OcH BpamleHus. l[lnedo cunbl. YcioBus
paBHOBECUSA TBEPAOIO TEA.

TexHnueckue yCTpOMCTBA M IPAKTHUYECKOE IPUMEHEHHE: MNOAMIMIHUKY,
IBUKEHUE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SBenue nHEpUUH.

CpaBHeHHE MacC B3aUMOICHCTBYIOIIHNX TEI.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CnoxeHne cuiL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JeOpMAIIHH.

HesecomocTts. Bec Tena npu yCKOpEHHOM NMOABEME U MTaJICHUH.

CpaBHeHUME CHIT TPEHUS MTOKOSI, KAUEHUS U CKOJIbKECHUA.

VYcnoBust paBHOBecHs TBEPAOro Tena. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3yuenue aBuxeHus: Opycka 1o HaKJIOHHOU MJIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pe3MHOBOM 00pa3Iie, oT ux aedopMarium.

HccnenoBanne yciloBHM pPaBHOBECHS TBEPAOTO TENA, HUMEIOLMIETO OCh
BpAILICHUA.

Tema 3. 3akonvl coxpaneHus 6 MexaHuke

NmMnynbe MarepuaqbHOM TOYKM (Teia), CHUCTEMbl MaTepUabHBIX TOYEK.
Nmnynbe cuiibl 1 U3MEHEHUE HMIYJIbCa Tela. 3aKOH COXPAHEHUS HMITYJbCa.
PeakTtuBHOE ABHKEHUE.

Pa6ora cuiabl. MOIIHOCTD CHITHL.

Kunernueckass sHepruss MarepuajbHOW TOYKH. TeopemMa 00 H3MEHEHUU
KUHETUYECKOU DHEPTUM.

[ToTenumnanbHas SHEprusl. [ToTenumanbHast SHEprus YIPYyTO
neopMUpPOBAaHHOW  TIPYKHHBL.  [loTeHIManbHAas  SHeprus Tejda  BOJM3HU
MOBEPXHOCTH 3EMIJIU.

IToTenumanbHbIC u HEINOTECHIIMAJIbHBIC CHJIBI. CBs3b paboThI
HEMOTEHUHUAIBHBIX CUJI C M3MEHCHUEM MEXAHWYECKOM HSHEPrUU CHCTEMBI TEIL.
3aKOH COXpaHEHHUS MEXaHUYECKOW SHEPTUM.

Ynpyrue u Heynpyrue CTOIKHOBEHUS.

TexHuueckne yCTpoWCTBA M MPAKTUUYECKOE MPUMEHEHHUE: BOJOMET, KOIED,
MPYKUHHBIN MUCTOJIET, IBUKECHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTnBHOE IBMKEHHUE.

[lepexoa MOTEHIMANTBHON YHEPTUN B KHHETUYECKYIO U OOpaTHO.

Yuenuuecxuii sxcnepumenm, rabopamopvle pabomeol

N3ydenne abCOMIOTHO HEYNPYroro yjaapa ¢ MOMOIIBI ABYX OJWHAKOBBIX
HUTSHBIX MasTHUKOB.

UccnenoBanue cBsizu pabOThl CUJIbI ¢ U3MEHEHWEM MEXaHMYECKON SHEepruu
TeJIa Ha MPUMEPE PACTSIKECHUS PE3UHOBOTO KI'yTa.

Paspnen 3. Mouieky/isspHasi (PU3NKa M TEPMOJAMHAMUKA
Tema 1. Ocrogbl MONEKYNAPHO-KUHEMUYECKOU Meopuu
OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUHM M UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwkenue. Jduddysusa. Xapaktep ABUKEHUS WU
B3aMMOJICMCTBUSI YaCTUI[ BewlecTBa. MOJEnn CTPOEHUs Ta30B, XUIKOCTEU U
TBEPABIX TeT U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3TUX Mojenel. Macca u
pazmepsl MoJekyll. KonunyectBo BemectBa. [locTosiHHas ABoraapo.

TemnoBoe paBHOBecue. Temneparypa u €€ msmepenue. lllkama remneparyp
Llenscus.



Mopens  unpeanpHOoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSPHO-
KUHETUYECKOW TEOpHM HJEaNbHOTO ra3a. AOCONIOTHas TeMmIepaTrypa Kak Mmepa
CpelHEe KWHETUYECKOM SHEpPruM TEIUIOBOro JBIKeHMs dvacTull rasza. lllkana
temneparyp KensBuna. ['azoBbeie 3akoHBI. YpaBHeHue MenneneeBa—KiamnenpoHa.
3akoH JlasbToHa. M30mponeccsl B UACAIBHOM ra3e ¢ MOCTOSHHBIM KOJUYECTBOM
BemiecTBa. ['paduueckoe mnpeacTaBieHUE H3OIMPOIIECCOB: H30TEPMa, H30X0pa,
n3zo0bapa.

TexHuueckre yCTpPONCTBA M NPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
Oapomerp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIINE JMCKPETHOE CTPOEHHE BellecTBa, Qororpaduu
MOJIEKYJI OPTaHUYECKUX COECTUHEHUN.

OmnbiTel 10 MU PYy3UN KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHHUSI.

Mogaens onbita LlTepHa.

OnpIThI, JTIOKa3bIBAIOIIIHE CYILLIECTBOBAaHUE MEXMOJIEKYJIIPHOTO
B3aUMOJICHCTBHUSI.

Mogenb, HILTIOCTPUPYIOIIAs IPUPOIY AABIEHUS ra3a Ha CTEHKH COCYJa.

OnpIThl, WUIIOCTPUPYIOIIME YPaBHEHUE COCTOSHUS MJICaJBbHOTO Tasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmusvie pabomul

Onpenenenue Maccbl BO3AyXa B KJIACCHOM KOMHAT€ HAa OCHOBE M3MEPEHUU
00BbEMa KOMHATBI, IaBJICHUS U TEMIIEPATyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEK]Ty TapaMETPaMU COCTOSIHUSL Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvt mepmoOuHaAMUKU

TepMoauHamuueckas cucreMa. BHYTpeHHss SHEPIUs TEPMOAMHAMUYECKOMU
CUCTEMBI U criocoObl €€ n3meHeHus. KonuyectBo Teminorsl u padorta. BHyTpeHHss
SHEPrus  OAHOATOMHOIO  MJAEAIBHOrOo  ra3a. Buael  Temonepenayu:
TEIUIONPOBOJAHOCTh, KOHBEKIIUS, U3IyUYCHHE. Y IelIbHasd TEIJIOEMKOCTh BEIIECTBA.
KonudecTBo TemIoThl IpH TEIJIonepeaye.

[lonsitue 00 anmabatHoM mpouecce. IlepBblii 3aKOH TEPMOJMHAMUKH.
[IpuMmeHeHre TepBOro 3akoHa TEPMOJMHAMUKU K u3omponeccam. ['paduyeckas
UHTEpIpeTanus padoThl rasa.

BTtopoii 3akoH TepmoanHamMuku. HeoOpaTtumMocTh POILIECCOB B MIPUPOJIE.

TermmoBble  MammHbl.  [IpuHOMIBI  AEHUCTBUSA ~ TEIUIOBBIX  MAIIMH.
[IpeoOpa3zoBaHuss SHEpPruM B TEIUIOBBIX MamuHax. KodpGUIMEeHT Mone3Horo
neiictBust teroBo mammbbl. [{ukn KapHo u ero kosdduimeHT mosie3Horo
JEHCTBUSA. DKOJIOTUYECKHE MPOOJIEMBI TEIIOAHEPTETUKH.



TexHuueckre yCTpPOWCTBA W TPAKTUYECKOE TMPUMEHEHHE: JBUTATENb
BHYTPEHHETO CTOpaHMUsl, OBITOBON XOJOAUIBHUK, KOHIUIIUOHED.

Jlemoncmpayuu

N3MeHeHre BHYTPEHHEW 3HEpPruM Teja IMPU COBEPIICHUH PaOOTHI: BBUIET
npoOku u3 OyTBUIKM TIOJ JIEWCTBHEM CKaTOro BO31yXa, HarpeBaHue sdupa B
JATyHHOU TpyOKe MyTEéM TpeHUs (BUICOAEMOHCTPAIINS).

N3meneHue BHyTpeHHEH SHepruu (TeMIiepaTyphbl) Tea Ipy Terionepeaaye.

OnbIT 1Mo anauabaTHOMY pACHIMPEHHUI0 BO3ayXa (OMBIT C BO3AYLIHBIM
OTHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATEINSI BHYTPEHHETO CTOPaHUsI, PEAKTUBHOTO
JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopmusie padomul

N3mepenue yaenpHOU TENI0EMKOCTH.

Tema 3. Acpecammnsvie cocmoanusn eeugecmea. Dazoevie nepexoovl

[TapooOpazoBanue U KoHneHcarus. Vcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXHOCTh BO3Ayxa. HacelllleHHbId map. YaenbHas TemioTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATyPbl KUIICHHS OT JaBICHHUS.

Teépnoe Teno. Kpucramnuueckue u amopdHbie Tena. AHU30TPOIUS CBOWCTB
kpuctayioB. Kuakue kpuctaibl. CoBpeMeHHBbIE Marepuanbl. [lnaBrneHue u
KpUcTaJTM3anus. Y IeabHasl TeroTa miasienus. Cyonumanus.

YpaBHEHHE TEIIIOBOTO OajaHca.

TexHuueckre yCTpOHCTBA M MPAKTUYECKOE TPUMEHEHUE: THUTPOMETpP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHUHU TMOJTYyUYECHHS] COBPEMEHHBIX MaTEpHaJIOB, B
TOM YHUCJIE HAHOMATEpPUaliOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACHIIIIEHHBIX TTAPOB.

Kunenne npy moHMKEHHOM JaBJICHUH.

Cnoco0bl U3MEpPEHUS BIAXKHOCTH.

HabGnronenue HarpeBaHus U MIaBJICHUS KPUCTANIMYECKOTO BEIECTBA.

JleMoHCTpalus KpUCTaIoB.

Yuenuueckuii sxcnepumenm, nabopamopusie padomol

N3mepeHre 0THOCUTENBLHON BIa)KHOCTU BO3AYXa.

Paznen 4. DjaekTpoauHAMMKA
Tema 1. Inekmpocmamuka
OnekTpu3auusi Tela. OIJEeKTpUYecKuil 3apsan. JBa Buaa 3IEKTPUUYECKHUX
3apsinoB. [IpOBOJIHUKHM, OUANEKTPUKU U TOJYNPOBOAHUKHU. 3aKOH COXPAaHECHUS
AIEKTPUYECKOTO 3apsija.
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B3aumoneiictBue 3apsaoB. 3akoH KynoHa. ToueuHbIN 3JIEKTPUUYECKUM 3apsi.
Onektpuueckoe mone. Hanpsyk€HHOCTh 3nekTpuyeckoro mnois. [IpuHnun
CYIEPIO3ULIAMN DJIEKTPUUYECKUX TMOJIEH. JIMHUM HANpPsKEHHOCTH JJIEKTPUYECKOTO
TOJISL.

Pabora cmm  amekTpocratmdeckoro  mossl.  Ilorennman.  PasHoCTh
noTeHUUanoB. [IpOBOAHMKM U JOHMAJIEKTPUKH B DIIEKTPOCTATUYECKOM IIOJIE.
JluanekTpuyeckas NpOHULAEMOCTb.

DNeKTpoEMKOCTh. KoHeHcaTop. DAEKTPOEMKOCTh MIOCKOTO0 KOHJAEHCATOPA.
DHeprus 3apsKEHHOT0 KOHAEHCATopa.

TexHu4yeckne yCTPONCTBA M MPAKTUYECKOE MPUMEHEHUE: BJIEKTPOCKOIL,
AIEKTPOMETP, DIJIEKTPOCTATHUECKAsl 3alllUTa, 3a3eMJICHUE JJIEKTPOIPUOOPOB,
KOHJIEHCATOpP, KOMMMPOBAJIBHBIN aNnapar, CTPyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO Y IPUHIUIT IEUCTBUS DIIEKTPOMETPA.

BzaumopenicTBre HAANEKTPU30BAHHBIX TEII.

DIIEKTPUUECKOE TIOJIE 3aPSKECHHBIX TEIL.

IIpOBOIHUKH B 3IEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTuuecKas 3amuTa.

JIM3IIEKTPUKH B AJIEKTPOCTATUUECKOM MOJIE.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IIOCKOTO KOHAEHCATOpa OT  IUIOLIAIH
IJIACTUH, PACCTOSHUS MEXAY HUMH U IUIEKTPUIECKOW NPOHUIAEMOCTH.

DHeprus 3apsKEHHOI0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopmusie padomul

N3mepenne 3neKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Illocmosannwtit 31ekmpuueckuii mok. Toku 6 paznuunlx cpeoax

DONEKTpUYECKUA TOK. YCIOBUS CYLIECTBOBAaHUS BJIEKTPUYECKOTO TOKA.
Uctounuku Toka. Cumna toka. [I0CTOAHHBIN TOK.

Hanpsbxenue. 3akon OMa 1151 y9acTKa LETH.

DONEKTPUYECKOE COMPOTUBIEHUE. YIEIbHOE COMNPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenpHOE, TapalieIbHOE, CMEIIAHHOE COETMHEHHNE POBOIHUKOB.

PaGora onekTpuyeckoro Toka. 3akoH Jlxoyms—Jlenna. MoiHOCTb
3JIEKTPUYECKOTO TOKA.

DONEKTPOJBIKYILASA CHJIA U BHYTPEHHEE COMPOTUBJIECHUWE HMCTOYHUKA TOKA.
3axon Oma J1J1st TOJIHOM (3aMKHYTOR) aneKTprudeckoi 1ienu. KopoTkoe 3aMbIkaHue.

DJIEKTPOHHAs ~ MPOBOJAMMOCTb  TBEPABIX  METAJIOB.  3aBUCHMOCTH
CONPOTHUBIICHUS METAJIJIOB OT TeMnepaTypbl. CBEPXIPOBOAUMOCTb.

DNEeKTpUUECKU TOK B BakyyMme. CBOWCTBA 3JIEKTPOHHBIX ITYYKOB.

[TomynpoBOIHUKH. CobcTBeHHas 51 IpUMeECHast MIPOBOIUMOCTh
MoTynpoBoAHUKOB. CBOMCTBA p—n-niepexoaa. [lomynpoBogHUKOBBIE TPHUOOPHI.
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ONEeKTpUYEeCKUA TOK B  pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIEKTPOIUTHYECKAS JUCCOLUALINS. DIEKTPOIU3.

DJIEKTpUUYECKUM TOK B Tra3zax. CamMOCTOATENbHBIH M HECAMOCTOSTEIbHBIN
pa3psa. Monnus. [Ina3zma.

TexHuyeckre yCTpPOWCTBA M MPAKTUUYECKOE MPUMEHEHUE: aMIIEPMETP,
BOJILTMETP, pEOCTaT, HCTOYHHUKU TOKA, OJJIEKTPOHArpeBaTelIbHbIE MPUOOPHI,
AJIEKTPOOCBETUTEIBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHHUS, BAKYyMHBIH JUO/,
TEPMUCTOPBI U POTOPEZUCTOPHI, NOTYIPOBOAHUKOBBIN THO, ralbBaHUKA.

Jlemoncmpayuu

N3mepeHne cUilbl TOKa U HaIPSKEHHUSL.

3aBUCUMOCTh COIMPOTHUBIICHUS MWIMHAPUYECKUX TMPOBOJHUKOB OT JJIMHBI,
IUJIOLIAAH MOMEPEYHOr0 CEYEHHUsl U MaTepHraIa.

CMmelnaHHOE COEIMHEHNE MTPOBOIHUKOB.

[IpssmMoe wu3MepeHHue dBIEKTPOJABIXKYIIEH cuibl. KOpoTkoe 3ambIKaHHE
raJIbBAaHU4YECKOT0 3JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHHUS.

3aBUCUMOCTb CONPOTHUBJICHUS METAIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JIEKTPOIIUTOB.

HckpoBoii pa3psa M IpOBOAUMOCTb BO3yXa.

OaHOCTOPOHHSS MPOBOJAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmsie padomul

N3yyeHue cMenaHHOrO COEIMHEHUS PE3UCTOPOB.

N3mepeHne 3JIeKTPOBUKYILIEH CUJIbI MCTOYHMKA TOKA U €r0 BHYTPEHHETO
CONMPOTHUBJICHUSI.

HaOnronenue anextposusa.

MesknpeaMeTHbIe CBSI3H

N3yuyenue kypca ¢usuku 0azoBoro ypoBHs B 10 Kiiacce oCyHIeCTBIISIETCS C
y4E€TOM COJEpKATEIbHBIX MEXKIPEAMETHBIX CBSI3ed C KypcamMH MaTeMaTHKH,
OHOJ0ruu, XMMHH, reorpauu U TEXHOJIOTUH.

Meorcnpeomemnvie nonwsamus, CBSI3aHHBIE C M3YYEHHEM METOJOB HAy4HOIO
MO3HAHUS: SBJICHUE, HAy4HbIH (akT, rumnores3a, (u3MUecKas BEIUYMHA, 3aKOH,
Teopusi, HAOIIOIEHUE, SKCIIEPUMEHT, MOJIETUPOBAHNUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxka: pelleHWEe CUCTEMbl ypaBHEHUM, JWHEWHas (yHKIMS,
napabona, runepbosa, ux rpa@uKu U CBONCTBA, TPUTOHOMETPUYECKUE (DYHKIIUH:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUUECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIIMH Ha OCU KOOPJIMHAT, CII0KEHUE BEKTOPOB.

buonocusn: mexanmdyeckoe JABUKEHUE B KUBOW mpupoje, nuddysus, ocMoc,
TEMI000MEH XUBBIX OPraHU3MOB (BHJIBI TEILJIONEPEadr, TETUIOBOE PaBHOBECHE),
ANEKTPUUYECKUE SIBJICHUS B dKUBOU MIPUPOJIE.
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Xumus: JUCKPETHOE CTPOCHUE BELIECTBA, CTPOEHUE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJIIpHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, KUAKOCTEH U
ra3oB, JJIEKTPUYECKUE CBOWCTBA METAIJIOB, JJIEKTPOJUTHYECKAs IHUCCOLMALIMS,
raJbBaHHKA.

lI'eoepagpus: BAaXKHOCTH BO3/1yXa, BETPbI, 0apOMETpP, TEPMOMETD.

Texnonozus: NMpeoOpa3oBaHUE JBHKEHUN C HCHOJIb30BAaHUEM MEXaHHU3MOB,
Y4ET TpEHUS B TEXHUKE, MOJAIIMIIHUKH, HWCIOIb30BAHUE 3aKOHA COXPAHECHUS
UMITyJIbCa B TEXHUKE (pakeTra, BOJAOMET W JPYyTue), JABUTATENIb BHYTPEHHETO
CropaHusi, napoBasi TypOuHa, OBITOBON XOJOJWIBHUK, KOHJUIIMOHEP, TEXHOIOTHH
[IOJIyYEHUsT COBPEMEHHBIX MAaTepuajoB, B TOM 4YHUCIE HAHOMATEpPUAIOB, W
HAaHOTEXHOJIOTUH, JJIEKTPOCTATUYECKas 3alluTa, 3a3€MJIEHUE 3JIEKTPONpPHUOOpPOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AIEKTPOHAIPEBATEIbHBIE npuodopkL,
AIEKTPOOCBETUTENBHBIE IPUOOPHI, FaIbBAHUKA.

11 KJIACC

Paszneu 4. DaekrpoauHaMuKa

Tema 3. Macnummnoe none. I1eKmMpoMacHUMHAA UHOYKWUS

[ToctostHHblE ~ MarHuTHl.  B3anMOJENCTBUE  IIOCTOSAHHBIX ~ MAarHUTOB.
MarnutHoe mone. Bexkrop marHuTHONM wuWHAYKUMH. [IpuHOMO cyneprno3uuuu
MAarHATHBIX MOJel. JIMHMM MarHUTHOM MHAYyKIUW. KapTMHa NUHUN MarHUTHON
WHAYKLIHAH TOJISI TOCTOSIHHBIX MAarHUTOB.

MarnutHoe T10JIe TPOBOJHMKA C TOKOM. KapTMHa JWMHUN HHIYKIUHA
MAarHMTHOTO MOJI JIJIWHHOTO NPSIMOTO TMPOBOJHUKA U 3aMKHYTOIO KOJBLEBOTO
IIPOBOJAHMUKA, KaTyIIKH ¢ TOKOM. OnbIT OpcTeaa. BzanmoaercTtBue NmpoBOJHUKOB C
TOKOM.

Cunia Amnepa, €€ MOAyJib U HallpaBJICHUE.

Cuia Jlopenua, €€ MOyJib U HallpaBJICHHE. J[BHKEHUE 3apsKEHHON YaCTULIBI
B OJIHOPOJIHOM MarHuTHOM mosie. Pabota cuiiel Jlopenia.

SIBieHMe  NEKTpPOMAarHUTHOM HMHAYKOUU. [lOTOK BEKTOpa MarHUTHOM
MHIYKOUU. OJIEKTPOJABIKYIIAA CWIa MHAYKUUHU. 3aKOH 3JIEKTPOMArHUTHOMN
unaykunu dapanes.

BuxpeBoe snexkrpuueckoe IMojie. IJIEKTPOABMXKYIIAs CHJIa WHIYKIUA B
IIPOBOJAHUKE, IBM)KYILEMCS IOCTYNATENBHO B OJHOPOAHOM MarHuTHOM ITOJIE.

[IpaBuno Jlenua.

NHOyKTUBHOCTh. SIBIEHHE CaMOMHIAYKUHMH. OJEKTPOABWKYLIas CHJIA
CaMOMHIYKIINH.

DHeprus MarHUTHOTO TOJISI KATYIIKHA C TOKOM.

DIEKTPOMArHUTHOE TOJIE.
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TexHUYeCKHe yCTpOWCTBA M NPAKTHUYECKOE MMPUMEHEHHE: TOCTOSIHHBIC
MAarHMThbl, AJIEKTPOMArHUTHI, DJIEKTPOABUTATENIb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTHUILl], UHIYKIIMOHHAS TI€Yb.

Jemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOTO MTy4YKa MAarHUTHBIM TIOJIEM.

JIMHUY MHIYKIIMA MAarHUTHOTO TIOJISI.

B3anmonencTBue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JeiictBue cuibl JIopeHiia Ha HOHBI AJIEKTPOJIUTA.

SIBIIeHUE IEKTPOMArHUTHOW UHIYKIIUU.

IIpaBuiio Jlenna.

3aBUCUMOCTh JJICKTPOJBIKYIIEH CHUJIBI MHIYKIIMA OT CKOPOCTH MU3MEHEHUS
MAarHuTHOTO MOTOKA.

SIBiIeHME CAaMOMHYKIIUH.

Yuenuuecxuii sxcnepumenm, nabopamopuvle pabomeol

N3yyeHne MarHuTHOTO OIS KATYIIKH C TOKOM.

HccnenoBanue AeHCTBUA MOCTOSTHHOIO MarHuTa Ha paMKy ¢ TOKOM.

UccnenoBanue sBICHUA 3JIEKTPOMArHUTHON MHIYKIWH.

Pasnen 5. KosieOanus U BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMaAZHUNHbLE KOJ1€0AHUSA

KonebarenprHast  cucrtema. CBOOOmHBIE  MEXaHHUYECKHE  KOJcOaHWUS.
["apmonmnyeckue konebanus. [lepmon, wacrora, ammiutyaa U ¢aza KoJeOaHUM.
[IpyXuHHBIN MassTHUK. MaremMaTU4eCKUil MasiTHUK. YPAaBHEHHE TapMOHHYECKHUX
koseGanuii. [IpeBparienue sHeprun Npyu rapMOHUYECKUX KOJICOAHUSIX.

Konebarenpubiit koHTYp. CBOOOAHBIC 3JIEKTPOMArHUTHBIE KOJIeOaHUs B
UJeaTbHOM KOJIEOATEIbHOM KOHType. AHAJIOTUS MEXIYy MEXaHUYECKHUMU U
AIEKTPOMAarHUTHBIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHEHHS
SHEPTUU B UJCATBHOM KOJIeOaTEIbHOM KOHTYDE.

[IpencraBnenue o 3aTyXarolmux KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
Kojebanus. Pezonanc. BeiHyKIeHHBIC SJIEKTPOMArHUTHBIE KOJICOaHMSI.

Ilepemennbiii TOK. CUHYCOMJAQIbHBIM NEPEMEHHbIH TOK. MOIIHOCTD
NEPEMEHHOIO0 TOKAa. AMIUIMTYJTHOE€ M JECUCTBYIOLIEE 3HAYEHHE CHJIBI TOKa H
HaIpsHKEHUS.

Tpauchopmarop. IIpon3BoacTBo, nmepeaaya M MoOTpedieHUE IEKTPUIESCKON
SHEPIruM. JKOJOTMYECKUE PUCKHU TMPU MPOU3BOJCTBE 3JIeKTpodHepruu. Kynbrypa
UCITOJIb30BAHUS ANEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.
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TexHnueckne yCTpOMCTBA M MNPAKTHUYECKOE IPUMEHEHHE: BJIECKTPUUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TUHUU 3JIEKTpOIepeaay.

Jlemoncmpayuu

UccnenoBanre napaMeTpoB KoJieOATeNbHOW CHUCTEMBI (MPY>KUHHBIA WIIH
MaTeMaTU4eCKU MasiTHUK).

HabOmronenne 3aryxaromux KojaeOaHuH.

UccnenoBanrie CBONCTB BBIHYK/ICHHBIX KOJICOaHUH.

Habnronenue pezonanca.

CBOOOIHBIE DIIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANIPSDKEHUSI OT BPEMEHH) IS
AJIEKTPOMArHUTHBIX KOJICOaHUH.

Pe3oHanc mnpu mOCIENOBATENBHOM COEAUHEHUM PE3UCTOPA, KATYIIKH
MHJYKTUBHOCTHU U KOHJIEHCATOpA.

Mogenb JIMHUY 3JIEKTPONEPEIAUN.

Yuenuueckuii sxcnepumenm, nabopamopmusie padomul

HccnenoBanre 3aBUCUMOCTH MEpUOAA MajbIX KOJEOaHWH Ipy3a Ha HUTH OT
JUTMHBI HUTH U MaccChl Tpy3a.

HccnenoBanre NEPEMEHHOIO0 TOKa B LEMA W3 TOCIEI0BATEIIBHO
COEMHEHHBIX KOHJICHCATOPA, KaTYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHbBLE 60TIHbL

MexaHnuueckue BOJHBI, ycioBUsi pacupoctpanenus. llepuon. CkopocTb
pacrpocTpaHeHuss M JUIMHA BOJHBL. [lomepeyHble W MPOJOJIBHBIE BOJIHBIL.
WNurepdepenius u auppakiuus MEXaHUYECKUX BOJIH.

3Byk. CkopocTs 3ByKa. ' poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DONEeKTPOMArHUTHBIE BOJHBI. Y CJIOBHUSI M3IYyUYEHHS SJEKTPOMATHUTHBIX BOJIH.
B3aunmnas opuentauus BektopoB E, B, V B anexktpomarautHoil BoiHe. CBoiicTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPaKEHHE, MpeIoMIICHUE, MoJspu3aius, Audpakius,
unrepdepenius. CKOpoCTh 3JIEKTPOMArHUTHBIX BOJIH.

[IIkana >7€KTPOMArHUTHBIX BOJIH. [[puMeHEeHUE 3EKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHLMITBI paIUOCB3U U TENEBUACHUA. Pagnookarus.

DJIEKTPOMATHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEbI.

TexHnueckne yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHE: MY3bIKaJIbHbIC
MHCTPYMEHTHI, YJIbTPa3BYKOBAasl JMArHOCTHKA B TEXHUKE W MEIULMHE, panap,
paguonpuEMHUK, TEJIEBU30p, aHTeHHA, Tenedon, CBU-neys.

Jemoncmpayuu

OO0pazoBaHue U pacpoOCTPaHEHUE MTOTIEPEUHBIX U MTPOJIOIHHBIX BOJIH.

Konebmromieecs Teno Kak MCTOYHUK 3BYKA.

HaOmronenue otpakeHust U IpeJIoOMIICHUsS] MEXaHUYECKUX BOJIH.
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Hab6mronenune natepdepennnn u qudpakiini MEXaHUIECKUX BOJIH.

3BYKOBOW PE30HAHC.

HaOnronenune cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYJON H
4acTOTOM KOJIeOaHUH.

UccnenoBanue CBOWCTB DJIEKTPOMArHUTHBIX BOJIH: OTpa)KeHue,
pesioMIICHHE, osIpu3aus, AU paKiys, HHTephepeHITHs.

Tema 3. Onmuxka

I'eomerpuueckass onrtuka. lIpsMoinHENHOE pacnpoOCTpaHEHUE CBETA B
ogHOpoaHOU cpeae. JIyd cBera. ToueyHbId ICTOYHUK CBETA.

OTtpakenue cBera. 3aKOHBI OoTpaxkeHusi cBeta. [locTpoenue nzolOpakeHuil B
IJIOCKOM 3€pKaje.

[Ipenomiienue cBeta. 3aKOHBI MPEIOMIIEHUS cBeTa. AOCOMIOTHBIN MOKa3aTelb
npenomiieHus. I[lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHBI yroja IOJIHOTO
BHYTPEHHETO OTPaKCHHUSI.

Hucnepcust ceeta. CinoxHbIi coctaB 6enoro cera. L[Ber.

ColOuparomie U pacceuBaromue JuH3bL. ToHkas mauH3a. DOKyCcHOE
pacCTosIHME W ONTHYECKas cuja TOHKOM auH3bL. llocTpoeHune u300pakeHuil B
coOuparolux U paccerBaromux JuH3ax. Dopmyna TOHKOW JUH3BI. YBEITUYEHUE,
JlaBaeMOe€ JINH30M.

[Ipenenbl NPUMEHUMOCTH TEOMETPUYECKON ONTUKH.

BonnoBass ontuka. HWurtepdepenmnus cBera. KorepeHTHblE HWCTOYHUKHU.
VYcnoBuss HaOMIOAEHUS MAaKCUMYMOB W MHUHUMYMOB B HHTEp(EpEHIHMOHHOM
KapTHHE OT JIBYX CHH(]a3HBIX KOT€PEHTHBIX UCTOYHUKOB.

Hudpaknus cBera. JudpakuuonHas pemeérka. YcCIoBUE HAOIIOIEHUS
[NIABHBIX ~MaKCUMYMOB TP TaJE€HUM MOHOXPOMATHYECKOIO0 CBETa Ha
TUGPaKIUOHHYIO PEIIETKY.

[Tonsipusanus ceera.

TexHuyeckre yCTpOWCTBA M NPAKTUUECKOE MPUMEHEHHUE: OYKH, JyMa,
doToamnmapar, TPOEKIIMOHHBINA afmapaT, MHKPOCKOM, TEJIECKOI, BOJIOKOHHAs
OINTHKA, TUPPAKIIMOHHAS PEIIETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpsimonuHEHOE PpACHPOCTPAHEHUE, OTPAXKEHHE W NPEIOMIIEHHUE CBETA.
OnTudeckue mpruodopHI.

[TonHOE BHyTpeHHEE OTpakeHue. Mozenb CBETOBOAA.

UccnenoBanrie CBONCTB U300paKEHUI B JTMH3AX.

Mopenu MUKpOCKOIIa, TeJIECKOomna.

Habmronerne natepdepeHInu CBeTa.

Habmronenune nudpakiuu ceera.

HaOmronenue aucnepcuu cBeTa.
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[Tosrydenue criekTpa ¢ MOMOIIBIO TPU3MBI.

[Tonydenue criekTpa ¢ MOMOIIBI0 TUPPAKIIMOHHON PEIIETKH.
HaOmnronenue nonsipuszaiuu CBeTa.

Yuenuuecxuii sxcnepumenm, nabopamoptvle pabomol
N3mepenue nokaszaresns NpeIOMICHUS CTEKIIA.
HccnenoBanre cBONCTB M300paKCHHI B JTMH3AX.
Habmronenue nucnepcuu cBera.

Pa3znen 6. OcHOBBI cleNMAJILHON TEOPUU OTHOCUTEJIbHOCTH

I'panunpl  TPUMEHMMOCTH  Kiaccudyeckod — mexaHuku.  [loctynatsl
CIICIIMAJIbHOM TEOPUHM OTHOCHUTEIBHOCTH: WHBAPUAHTHOCTH MOMYJISI CKOPOCTH
CBETa B BaKyyMe, MMPUHIINI OTHOCUTEIIbHOCTH DUHILITEHHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTHU. 3aMEIJICHHE BPEMEHU U COKpalleHUE
IUTVHBI.

DHEPrusi U UMIYJIbC PEISATUBUCTCKOM YaCTHUIIBI.

CBs13b Macchl ¢ SHEPrUed U UMITYJILCOM PEISTUBUCTCKOM YaCTULIBI. DHEPrus
MTOKOSI.

Pazgen 7. KBantoBas pusuka

Tema 1. dnemenmol KBAHMOBOU ONMUKU

®otonsl. opmyna [1nanka cBs3u 3HEepruu GOTOHA C €ro YaCTOTOW. DHEeprus
U UMITYJIbC (POTOHA.

Otkpeitre u uccienoBanue Gororddexra. Onwitel A. I'. CToneroBa. 3akoHBI
dboroaddekra. YpapHenue DiHmTeHa mis pororddekra. «KpacHas rpaHuiiay
dhororddexra.

JaBnenue ceera. Onwithl I1. H. JIeGenena.

XUMHUUYECKOE ICUCTBUE CBETA.

TexHuueckue ycTpoiicTBAa W MPaKTUYECKOE MpPUMEHEHUE: (OTOIIEMEHT,
dboTOomaTYMK, COTHEUHAs OaTapesi, CBETOAHMO/I.

Jlemoncmpayuu

®doTo3(pdeKT Ha yCTaHOBKE C IIMHKOBOM IJIACTHHOM.

UccnenoBanne 3akoHOB BHeIHETO (hoTodddeKTa.

CBeToauon.

Conneunas Oartapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopaa mo paccesHuio o -4acTull.
[Lmanerapnas mopens aroma. Iloctynatrel bopa. M3nydenue u moryomieHue
(GbOTOHOB TpU TEepexoAe aroMa C OJHOTO YpPOBHSI SHEPruu Ha Jpyroi. Bumsl
cnekTpoB. CIeKTp ypOBHEH SHEPTUH aTOMa BOAOPOIA.
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BoisnoBble cBolicTBa yactull. Bomusl ne bpoitsa. KopnyckyiisipHO-BOJTHOBOM
Iy AJT3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYCHHE.
TexHu4yeckne yCTpOMCTBA M IPAKTHMYECKOE NPUMEHEHHE: CIEKTPAJIbHBIN
aHau3 (CIEKTPOCKOIN), JIa3ep, KBAHTOBBIN KOMITBIOTED.
Jlemoncmpayuu
Mogens onbita Pezepdopaa.
Ornpenenenue JUIMHBI BOJIHBI Ja3epa.
HabGnronenune nuHeHYaThIX CIIEKTPOB U3ITyYCHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopmusie pabomul
HaOnronenue nuHeyaToro CrekTpa.
Tema 3. Amomnoe a0po
OKCIIEpUMEHTBI, [TOKA3bIBAIOIINE CIOKHOCTh CTpOeHHs sapa. OTKpbITHE
pamuoaktuBHOCTH.  OmbiTel  Pesepdopaa 1o ompedesieHHI0O  cocTaBa
paanoakTUBHOrO u3iydyeHus. CoiictBa anbda-, Oera-, TaMma-H3Iy4YEHUS.
BinsiHue paaAnoakTUBHOCTH HA KUBBIE OPTaHU3MBI.
OtkpeiTHE TIpoTOHA W HeWTpoHa. HykmonHas monens siapa [eiizenOGepra—
NBanenko. 3apsan sapa. MaccoBoe uncio sapa. M30Tormsl.
Anbpa-pacnaa. DNEKTpOHHBIA W MO3UTPOHHBIM Oera-pacnan. ['amma-
U3IIy4eHHE. 3aKOH PaJIMOAKTUBHOIO paclaja.
DHeprus CBsI3U HYKJIOHOB B sifipe. SnepHbie cuiibl. [ledexT maccsl sapa.
SnepHble peakuuu. /leneHue u cuHTe3 AA€EP.
Snepusiit peaktop. Tepmosinepubiii cunTe3. [IpoGnembl U NEPCHEKTUBBI
AJIEPHOM SHEPTETUKU. DKOJOTUYECKHE ACTIEKTHI IIEPHON SHEPTETHUKMU.
DneMeHTapHbIe YacTUllbl. OTKPBITHE MTO3UTPOHA.
MeTobl HAOIIOACHHS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHLI.
@dyH1aMeHTaJIbHbIE B3aUMOJAEHCTBUA. EAMHCTBO (pu3nuecKol KapTUHBI MUPA.
TexHnueckue ycTpoilcTBa M MPAKTUYECKOE NMPUMEHEHHUE: T03UMETP, Kamepa
Buinbcona, siaepHbIil peakTop, aToMHast 6oMoa.
Jlemoncmpayuu
CU€TuMK MOHU3UPYIOUIUX YACTHUL.
Yuenuueckuii sxcnepumenm, nabopamopmusie pabomul
UccnenoBanne TpekoB 4acTull (110 TOTOBBIM (poTorpadusm).

Paspnen 8. DiieMeHTBI aCTPOHOMMHU M aCTPOPUZNKH

Otanbl pa3BUTHs acTpoHoMUU. [IpuKinagHOe 1 MUPOBO33PEHUYECKOE 3HAUEHNE
aCTPOHOMMUH.
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Bun 3Bé3mHoro neba. Co3Be3mms, spKue 3BE3MbI, INIAHETHI, WX BUIUMOC
IBUYKECHHE.

Conneynas cucrema.

Comune. ConHeuHass akTUBHOCTb. Mcrtounuk sHeprum CoyHIA W 3BE3I.
3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKH. [[narpamma «CHEKTpalibHbIA KJlacc —
CBETHUMOCTBY». 3BE3NIbl IJIABHOM IOCIEA0BATEIbHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» Ui 3BE3] TJIABHOM IIOCJIENOBATEIBHOCTU. BHYTpEeHHEE CTpOoeHHUE
3B€37. COBpEMEHHBIEC MPEACTABICHUS O MPOUCXOXKACHUU U 3Bomonnu ConHua u
3BE3/1. DTambl )KU3HU 3BE3.

Muneunbiii IlyTe — nHama I'anaktuka. Ilonoxxkenue u nuxenue CoJiHIAa B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. UEpHBIE ABIPHL B sApax
rajgakTHUK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa66ia. Pazoeranue ramakTuk.
Teopus bonbiioro B3peiBa. PeIMKTOBOE U3ITyUEeHUE.

Macmrabnas ctpyktypa Beenennoit. Metaranakruka.

Hepeménnble npobsieMbl aCTPOHOMUMU.

Yuenuueckue nabnrooenus

HabGmronenus: HeBOOpYXEHHBIM TJ1a30M C MCIOJIB30BAHHUEM KOMITBIOTEPHBIX
MIPUJIOKEHUH JJIsI OTIpeIeNICHUs TOJIOKEHUsI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3ausA CEBEPHOTO MOJIyIIAPHUS U IPKUE 3BE3BI.

Hab6mronenus B Teneckon Jlynsl, minanet, Mueuynoro [lyru.

O600maroee MOBTOPEHUE

Ponr ¢u3uku W acTpOHOMUHM B JKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M ATHYECKOM cepax NesTeNbHOCTH YEJIOBEKa, POJb U MECTO (PU3UKU
¥ aCTPOHOMHUHU B COBPEMEHHOUW HAyYHON KapTHHE MHPA, POJIb PU3NUECKON TEOPHUH
B (OpPMHUpPOBAHWUU TPEJCTABICHUNH O (U3MUECKOW KapTUHE MHUpPA, MECTO
(u3uYeCKOl KapTUHBI MHUpa B OOIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
MPEJICTABICHUN O MPUPOJIE.

MesknpeaMeTHbIe CBI3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHs B 11 Kilacce ocymiecTBIsieTCs ¢
YYETOM COAEPKATEIbHBIX MEKIPEAMETHBIX CBA3CH C KypcamMH MaTE€MAaTHKH,
OHOJ0ruu, XMMHH, reorpauu U TEXHOJIOTUH.

Mescnpeomemnvie nonsamusi, CBA3aHHbIE C U3YYEHHEM METOJIOB HAy4YHOTO
MO3HAHUS: SBJICHUE, HAy4HbIH (akT, rumnores3a, ¢u3nyUecKkas BEIUYMHA, 3aKOH,
Teopusi, HAOII0ICHHUE, SKCIIEPUMEHT, MOJISTTUPOBAHUE, MO/JIEh, U3BMEPEHUE.

Mamemamuka: pemieHHE CHCTEMBI YPABHEHUH, TPUTOHOMETPUUYECKUE
GyHKIHUU: CUHYC, KOCUHYC, TAHTE€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXIECTBO, BEKTOPhl M MX MPOEKUHUH HA OCH KOOPAHMHAT, CI0KEHUE BEKTOPOB,
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IIPOU3BOJIHBIC 3JIEMEHTAPHBIX (YHKIMH, TpPU3HAKH IOA00HS TPEyTrOJbHUKOB,
ompeIesIeHHe TUIONIAIU TIOCKUX GUryp u o0bEMa Tel.

buonocus: »nexTpudeckue SIBICHUS B JKUBOM MpHUpOJE, KojeOaTelbHbIC
JIBWO)KEHUS B JKMBOW MPUPOJIC, ONTUYECKUE SIBJICHUS B )KUBOW MPUPOJE, ACHUCTBUE
paavanuu Ha )KUBBIE OPraHU3MBI.

Xumus: CTpOCHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsT CTPYKTYpa TBEPABIX
T€Jd, MEXaHU3Mbl OOpa30BaHUS KPUCTAUIMYECKOM PEIIETKH, CHEKTpalIbHBIN
aHaJIu3.

l'eoepaghus: marHWTHBIE TIONMIOCA 3€MJIM, 3QJIEKM MArHUTHBIX Py,
dhoTochEMKa 3eMHOM MOBEPXHOCTH, MPEJCKa3aHUE 3eMIICTPSICCHUI.

Texnonocus: NWUHUAM DJIEKTPOIEpENAdY, TEHEPATOpP MEPEMEHHOr0 TOKa,
AJIEKTPOJIBUTATENb, WHAYKLIHUOHHAs II€Yb, pajap, PAAUONPUEMHHUK, TEIECBU30D,
anTteHHa, TeiaedoH, CBY-meub, MPOCKIMOHHBIA aIlllapar, BOJOKOHHAs OITHKA,
COJIHEUHas OaTapes.
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHMS ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBLHIEI'O ObPA3OBAHUA

OcBoenne yueOHOro mpenmera «®Pusnka» Ha YpPOBHE CpeIHEro oOIIero
oOpa3oBaHus (0a30BbI YPOBEHB) JOIKHO OOECIICUNTH JOCTMIKEHUE CIICTYIOITUX
JUYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTEeIIbHBIX PE3yJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE PE3yJbTAThl OCBOCHUSI yueOHOro rnpeamMera «Du3nkay JT0IKHBI
OTpaxaTh TOTOBHOCTh M CIHOCOOHOCTh OOYYaromuxcsi PYKOBOJICTBOBATHCS
chopMHUPOBAaHHOW BHYTPEHHEW TMO3UIIMEH JUYHOCTH, CHCTEMOW II€HHOCTHBIX
OpUEHTAIlM{, TO3WTUBHBIX BHYTPEHHHUX  YOEXKJIECHHM, COOTBETCTBYIOUIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOro OOIIECTBa, PACIIMPEHUE KUZHEHHOIO
ONBITA U OMbBITA JIEITEIBHOCTH B MPOLIECCE PEATM3alUU OCHOBHBIX HAIPABIICHUU
BOCIIUTATEJIbHOM JIEATEIIbHOCTH, B TOM YKCIIE B YACTH:

1) rpaKaaHCKOro BOCIMTAHUA:

c(hOpMUPOBAHHOCTH TPAXKIAHCKON MO3ULIMKU 00YyYaIOIIETroCcsl KaK akKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCHICKOTO OOIIECTRA;

NPUHATHE  TPAJAMIIMOHHBIX  OOIEYEIIOBEUECKHX T'YMAaHUCTUYECKUX H
JEMOKPATUYECKUX LIEHHOCTEM;

FOTOBHOCTh BECTH COBMECTHYIO NI€SITEIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
o0IIecTBa, y4acTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIHLHOM OpPTaHU3aINY;

YMEHHE B3aHMOJICHICTBOBATH C COLIMAIIbHBIMU UHCTUTYTAMH B COOTBETCTBUH C
X QyHKIUSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

c(hOpMHPOBAHHOCTH POCCHMCKOU IpaXAaHCKOMN UJICHTUYHOCTH,
NaTpUOTU3MA;

LIECHHOCTHOE OTHOIIEHUWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHUXCHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

c(hOpMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMSI, ITUUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIIMI0 M MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYACh HA MOPAJIbHO-HPABCTBEHHBIC HOPMBI U LIEHHOCTH, B TOM YHCJIE B
NESTEIILHOCTU YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMUYMBOTO OYyAyIIEro;

4) 3cTEeTH4eCKOr0 BOCIIUTAHUSA:

ACTETUYECKOE OTHOUIEHHE K MUPY, BKIIFOYAsl 3CTETUKY HAYYHOTO TBOPUYECTBA,

npucyuiero (u3n4IecKoi Hayke;
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5) TPyA0BOIr0 BOCIIMTAHUSA:

MHTEPEC K paziuyHbiM cepaM MpoPecCHOHATLHON AESITENbHOCTH, B TOM
YHCJIe CBSI3aHHBIM C (PU3UKON U TEXHUKON, YMEHHE COBEpIIaTh OCO3ZHAHHBINA BHIOOP
Oynyuieit mpodeccuu U peaan30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TIJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00JIaCTH
(GU3HUKY HA TIPOTSHKEHUU BCEH KU3HU;

6) 3K0JI0TNYeCKOr0 BOCIIMTAHMSA:

c()OPMHPOBAHHOCTh 3KOJOTMYECKON KYyJNbTYPhl, OCO3HAHHE TIJI0OAIBHOIO
XapakTepa SKOJOTUIECKUX TPOoOIIeM;

IJIAHUPOBAHUE U OCYUIECTBIICHHUE ICVCTBUN B OKPYKAIOIIEN CPEAE HA OCHOBE
3HAHHU LEeJIed YCTOWUYUBOIO Pa3BUTHUs YEJIOBEYECTBA;

paclIMpeHne OmbITa JEATEIBHOCTH JKOJOTHYECKOW HANpPABIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH MO (U3HKE;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

c(OpPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NYECKON HAYKHU;

OCO3HAaHHWE IIEHHOCTH HAy4YHOM [JEATEIIbHOCTH, TI'OTOBHOCTH B IIPOLECCE
U3ydeHus:  (U3MKH  OCYHIECTBISATH  MPOEKTHYIO U HCCJIEA0BATENbCKYIO
NEATEIbHOCTh UHAUBUIYAIbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
ba3oBbie Jilornyeckue aeicTBUA:
CaMOCTOSITeTLHO  (OpPMYIHpOBaTh W aKTyaJlU3UpPOBaTh  MpoOJieMy,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONpENENIATh 1EIU JCSATEIBbHOCTH, 3aJaBaTh IIApAMETPbl M KPUTEPUU HX
JIOCTHIXKEHUS,
BBIABJISITH 3aKOHOMEPHOCTM W IPOTHUBOPEUMS B  PACCMATPUBAEMBIX
(bUBUYECKUX SBJICHUSX;
pa3pabaTpiBaTh IUTAH PEMICHUS MPOOJIEMBl ¢ YUETOM aHAIM3a MMEIOITUXCS
MaTEPHUAIBHBIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTbH KOPPEKTUBHI B JICATEIBLHOCTD, OLICHUBATh COOTBETCTBUE PE3YJILTATOB
LIEJISIM, OLIEHUBATh PUCKH MOCIEACTBUHN JEATEIBLHOCTH,
KOOPJIMHUPOBaTh W  BBHINOJHATH pabOTy B  YCIOBHSIX  peaIbHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;
pPa3BUBATh KPEATUBHOE MBIILICHUE MPU PEIICHUN )KU3HEHHBIX TTPOOJIEM.
ba3oBble ucciiegoBarebCcKHue e CTBHA:
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BJIa/IETh HAYYHOM TEPMHHOJIOTHEH, KIIOUYEBHIMU MOHATHSAMH W METOJaMU
¢buznyecKoil HayKu;

BJIa/ICTh HaBBIKAMH Y4eOHO-HCCIIETOBATENBCKONW U MPOSKTHOU ACSITETbHOCTH
B 00y1acT (pU3UKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEJIBHOMY MOHUCKY
METOJIOB pelIeHHs 3aAay (U3MUECKOTO COJEp)KaHus, MPUMEHEHHUIO Pa3IHYHBIX
METO/I0B ITO3HAHUS;

BJIQ/ICTh BHUJAMU JIEATEIHHOCTH IO TOJYyYEHHUIO HOBOTO 3HAHHS, €ro
UHTEPIIPEeTalliY, MPeoO0pa3OoBaHUI0O W TPUMEHEHUIO B PA3NIUYHBIX yUEOHBIX
CUTYaIHsIX, B TOM YHCIIE TIPHU CO3/IaHUU YIEOHBIX MMPOSKTOB B 00J1aCTH (hU3UKY;

BBISIBJIATh [IPUYMHHO-CJIEACTBEHHbIE CBSI3U U aKTyaJU3UpOBaTh 3ajady,
BBIIBUTATh TUTOTE3y €€ pelIeHHs, HaXOAWTh apTryMEHTHI Ui J0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 33/1aBaTh MapaMeTPhl U KPUTEPUN PEIICHUS;

aHAJIM3UPOBAaTh MOJYYEHHbIE B XOJE peUIeHHs 3aJadd  pe3yJIbTaThl,
KPUTHUYECKU OLIEHHWBATh UX JOCTOBEPHOCTb, IPOrHO3UPOBATh U3MEHEHHUE B HOBBIX
YCIIOBUSX;

CTaBUTh M (OPMYIUpPOBaTh COOCTBEHHBIE 3aJaud B 0Opa30BaTEIbHOM
AESITENbHOCTH, B TOM YHCIIE TIPU U3YUYEeHUHU (PU3HKH;

JaBaTh OLEHKY HOBBIM CUTYyallUsIM, OLIEHUBATh PUOOPETEHHBIN OIBIT;

yMETh TEPEHOCUTh 3HaHWsA 1O (HU3MKe B MPAKTHYECKYI0 00IacThb
KHU3HEACATEIHbHOCTH;

YMETh MHTEIPUPOBATh 3HAHUSA U3 Pa3HbIX MPEIMETHBIX 00J1acTel;

BBIJIBUTaTh HOBBIE UJIEH, IPEAIAraTh OPUTMHAIIBHBIE [TOIX0/Ibl U PEILICHUS;

CTaBUTH MPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pabora c unpopmanueii:

BJIa/IETh HaBBIKAMH MOJIy4eHUS MHPOPMALUU (PU3NYECKOTO CONEPIKAHUSA U3
UCTOYHUKOB PpAa3HbIX THUIIOB, CAMOCTOATEIbHO OCYLIECTBIIATh IOMCK, aHaJM3,
CHUCTEMAaTH3alI0 M WHTEPIPETalni0 WHPOPMAIMU PA3IMYHBIX BHIOB U (hopm
MPEICTABICHNUS;

OLIEHUBATh JOCTOBEPHOCTh HH()OPMALINY;

UCMOJIb30BaTh  CPEACTBa  HMHPOPMAIIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJIOTHHA B PEIICHNH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHH3AI[MOHHBIX
3a/ad ¢ coOMroJieHneM TpeOOBaHUN HSPrOHOMUKH, TEXHUKH O€30MacHOCTH,
TUTUEHBI, PECypcocOepeKeHMs, IMpPaBOBBIX M  OTUYECKHMX HOPM, HOpPM
nH(OPMAIIMOHHON 0€301MacHOCTH;

co37aBaTh TEKCThl (PU3UYECKOIO COAEpPXKAHUS B Pa3IUUHbIX (opMarax c
y4€TOM Ha3HAYCHHUS HHPOPMAIMH U IIEJIEBOM ayIUTOPUH, BEIOUpAs ONTUMAIBHYIO
dbopMy npeacTaBICHUS U BU3yaTU3alUu.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIC 1CHCTBHS:
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OCYIIIECTBIIATH OOIIEHUE HA ypOoKaX (PU3MKH U BO BHEYPOUYHOM JACATEILHOCTH;

pacrio3HaBaTh MPEANOCBUIKM  KOH(MJIUKTHBIX CHUTyalldd M CMSAT4aTh
KOH(DJIUKTBIL;

Pa3BEPHYTO U JIOTUYHO M3JaraTb CBOK TOYKY 3PEHHUSA C MCIIOJb30BAHUEM
SI3BIKOBBIX CPEJICTB;

IIOHUMATh U KCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOM WM WHIWBUIYAJIbHOU
paboThI;

BBIOMpaTh TEMAaTUKYy M METOAbl COBMECTHBIX JEHUCTBUI € y4ETOM OOIIMX
WHTEPECOB U BO3MOKHOCTEN KKIOTO WICHA KOJJIEKTHUBA;

IMPUHUMATh €I COBMECTHOW  JEATEIbHOCTH, OpPraHU30BBIBATH W
KOOPJAWUHUPOBATH JEUCTBUA IO €€ JIOCTHKEHUIO: COCTABIATH IUIAH JCHCTBUM,
pacrpenensTh pojid C YY4E€TOM MHEHHUM YYaCTHUKOB, OOCYXJAaTh pe3yJbTaThl
COBMECTHOM pabOTHI;

OLICHMBAaTh KAa4eCTBO CBOEr0 BKJIAJAa M KaXJIOr0 y4YaCTHHKAa KOMaHIbl B
OOIIUIA pe3yJIbTaT MO pa3padOTaHHBIM KPUTEPUSIM;

npemjiaraTb HOBBIE MPOEKTHI, OLEHUBATh HJAEHU C TMO3ULMA HOBU3HBI,
OPUTMHAJILHOCTH, MPAKTUYECKOW 3HAYUMOCTH;

OCYIIECTBIIAITh TMO3UTUBHOE CTPATETMUYECKOE TMOBEACHHUE B Pa3JIUYHbBIX
CUTYaIUsX, IPOSIBISATH TBOPUYECTBO U BOOOpaKEHHUE, ObITh HHUITUATUBHBIM.

PeryisiTuBHbIE YHUBEpPCAJIbHbIE YUeOHbIE [1eiiCTBUSA
Camoopranusanus:

CaMOCTOATENIBHO OCYLIECTBJIATh MO3HABATENIbHYIO JIESITEIbHOCTh B 00JAacTH
(GU3NKM W aCTPOHOMHUH, BBISBIATH MPOOJIEMBI, CTaBUTh W (HOPMYIUPOBATH
COOCTBEHHEIC 3aJIaUH;

CaMOCTOSITEJIbHO COCTAaBJIITh IUIAH PEIICHUS PACUETHBIX M KAYECTBEHHBIX
3a/1ay, TUIaH BBIMOJIHEHUS TPAKTUYECKON paboThl C yUETOM UMEIOIIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTCHUI;

JaBaTh OLICHKY HOBBIM CUTYallUsM;

pacHIMpATh paMKH Y4EOHOTO MpeAMeTa Ha OCHOBE JIMUHBIX MPEANOUYTECHUN;

JenaTh OCO3HAHHBIM BBIOOP, apryMeHTHpPOBaThH e€ro, Opath Ha ce0d
OTBETCTBEHHOCTb 32 PEILECHHUE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO J3PYAMIMH B 00JacTH
(U3HKH, TOCTOSHHO MOBBIILIATH CBOM 00pa30BaTEIbHBIM U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOLIMOHAJIbHBIH UHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTb,

OLIEHUBATh COOTBETCTBUE PE3YyJIBTATOB LEISAM;
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BJIa/JIeTh  HABbIKAMU  [O3HABATEJIbHOM  pediekcud Kak  OCO3HaHUs
COBEpIIAEMBIX JEWCTBUM M MBICIHUTEIbHBIX MPOLECCOB, HX PE3YJIbTATOB H
OCHOBAaHMUI;

UCIIOJIb30BaTh MPUEMBI pe(IIEKCUH JJI1 OLEHKH CUTYallMH, BHIOOpAa BEPHOIO
pEeLIeHMS;

yMETh OLICHUBATh PUCKHM U CBOEBPEMEHHO NPHUHUMATh PEIICHUS IO HX
CHUKEHUIO;

IMPpUHUMATh MOTHUBBI W apryMEHTBbl JAPYIMX @pPH aHajlu3€ pe3yJbTaTOB
NESATENbHOCTH;

NpUHUMATh ce0sl, MIOHUMAas CBOU HEJOCTATKU U JIOCTOMHCTBA;

MpPUHUMATh MOTHUBBI W apryMEHTbl JAPYIMX NpPH aHalu3e pe3yJbTaToB
NEeSTENbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OLIUOKH.

B mpouecce nOCTMXKEHUS JIMYHOCTHBIX PE3YJIbTATOB OCBOECHHS MPOTPAMMBI
nmo ¢u3uKe A YPOBHA CcpelHero oOiiero oOpa3oBaHUs y OOYYarOIIMXCs
COBEPILEHCTBYETCS AMOIMOHAJIbHBIN WHTEJIEKT, MpeAnoIararomii
c(hOpMHUPOBAHHOCTH:

CaMOCO3HaHUSs, BKIIFOYAIOIIET0 CIOCOOHOCTh TOHUMATh CBOE AMOILIMOHATIBHOE
COCTOSIHUE, BUJETh HANpPAaBIEHUS Pa3BUTUSA COOCTBEHHOW 3MOLIMOHAIBLHOUN cdephl,
OBITh YBEPEHHBIM B ce0€;

CaMOpPETYJIMPOBaHUS, BKIIOYAOIIETO CAaMOKOHTPOJb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEJICHHME, CIOCOOHOCTh aJanTUPOBATHCS K
AMOIIMOHAIILHBIM U3MEHEHUSIM U MPOSIBIISATH THOKOCTh, ObITh OTKPBITBIM HOBOMY;

BHYTPEHHEW MOTHBALIMM, BKJIIOYAIOIIEH CTPEMIICHUE K JTOCTHKECHHIO LIEIN U
ycnexy, ONTUMH3M, WHHULIMATHUBHOCTb, YMEHHE IEHCTBOBAaThH HMCXOJS M3 CBOMX
BO3MOKHOCTEH;

AMIIATUH, BKIIOYAIOLIEH CIOCOOHOCTh MOHUMATh 3MOILIMOHATIBHOE COCTOSIHHUE
APYrUX, YYUTHIBaTh €ro MpPH OCYIIECTBIEHUU OOIIEHUs, CIOCOOHOCTh K
COUYBCTBHIO U COIEPEKUBAHNUIO;

COILIMAJIBHBIX HABBIKOB, BKITIOYAIOIIUX CIIOCOOHOCTH BHICTPAaUBATh OTHOIIIECHUS
C IPYTUMH JIFOJIbMU, 3a00TUTHCS, IPOSBIIATh UHTEPEC U pa3peliaTh KOH(IUKTHI.

HNPEIAMETHBIE PE3YJIBTATBI
K xonmy oOyuenuss B 10 kjacce mpeaMeTHbIE pe3yJsibTaThl Ha 0a30BOM
YPOBHE JI0OJKHBI OTpaXkaTh CPOPMHUPOBAHHOCTh y 00YYarOIIMXCS YMEHUM:
JEMOHCTPUPOBATh HAa MpUMEpaX pojiab U MeCTO (PU3MKU B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MUpPA, B PA3BUTHUU COBPEMEHHOM TEXHHUKU H
TEXHOJIOTUH, B IPAKTUYECKON IEATEIBHOCTH JIIOJIEH;
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YYUTBIBATh TPAHMIIBI TPUMEHCHHS M3YyYCHHBIX (U3UUYCCKHX MOJCIICH:
MaTrepuajgbHasl TOYKa, MHEpIMaabHas cucTemMa oTcuéra, abCOMOTHO TBEPOE TEIIO,
WJICATbHBIN Ta3, MOJECIA CTPOCHUS Ta30B, KUAKOCTEN U TBEPABIX TEJ, TOUECYHBIN
AIEKTPUUYECKUH 3apsl PU pelieHnr (PU3nIecKux 3a1ay;

pacrio3HaBaTh (pU3HYECKUE SIBJICHUS (IIPOIECChl) U OOBSICHATh MX Ha OCHOBE
3aKOHOB MEXAaHUKH, MOJICKYJIAPHO-KMHETUYECKOW TEOPUM CTPOCHHUS BELIECTBA U
AJIEKTPOJAMHAMHUKHA:  PABHOMEPHOE M  PABHOYCKOPEHHOE  MPSAMOJIMHEWHOE
JBIKEHUE, CBOOOJHOE TAJEHUE Tel, ABWXKEHHE 110 OKPYXHOCTH, HHEPIIUS,
B3auMoJielicTBUe Tell, Tuddy3us, OPOYHOBCKOE IBHKCHHUE, CTPOCHUE JKHJIKOCTEH
U TBEPJIBIX TEJI, U3MEHEHHE 00bEMaA TeJl IIPU HAarpeBaHUM (OXJIKICHUH), TEIIIOBOE
paBHOBECHE, MCMApEHUE, KOHJCHCAlUs, IUIABJIICHUE, KPUCTAIIM3alus, KUIICHUE,
BJIA)KHOCTbH BO3/1yXa, MOBBIIIEHNUE JABJICHUS ra3a MpU €ro HAarpeBaHUM B 3aKPBITOM
COCyJlle, CBSI3b MEXKJIYy TNapaMeTpaMHd COCTOSIHASL Tra3a B HM30MpoIeccax,
BJICKTPU3ALUA TEJ, B3aUMOJICCTBUE 3aPsIIO0B;

OMUCHIBATh MEXAaHUYECKOE JBUKEHHUE, UCMOJb3Yys (HU3NUYECKUE BEIIUYUHBIL:
KOOpJIMHATa, IyTh, IMEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIIA,
AMITYJIbC TE€JIa, KWHETUYECKasi SHEPTUs, MOTCHIMAIbHAS SHEPTHS, MEXaHUYECKas
paboTa, MeXaHWYECKas MOIIMHOCTh, IPH OINKHCAaHWW TPABWIBHO TPaKTOBAaTh
(UBUYECKHUIT CMBICT MCIOJIB3YEMbIX BEIMYMH, MX OOO3HAUYECHHS U EIUHUIIBI,
HaxOJUTh (POPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (PU3MUECKYIO0 BEJIUYMHY C JIPYTHUMHU
BEJIMYUHAMM;

OINKCHIBATh M3YUYECHHBIC TEIUIOBBIE CBOWCTBA TEJI W TEIUIOBBIC SIBJICHUS,
UCIONB3YysSd (U3MYECKUE BEJIMYMHBI: JaBJICHUE Tas3a, TeMmIepaTrypa, CpeIHsis
KUHETHYECKAs YHEPIUsl XaOTUUECKOTO JBWKEHHS MOJIEKYJ, CPEAHEKBAIpaTH4YHAs
CKOPOCTb MOJICKYJI, KOJHUYECTBO TEIUIOTHI, BHYTPEHHSS JSHEprus, pabora rasa,
KOA(DPUIIMEHT TMOJE3HOr0 JEUCTBUS TEIUIOBOTO JIBUTATENsA; TNPH OINHUCAHUHU
MPaBWJIBHO TPaKTOBaTh (DU3UYECKUI CMBICT HCHOJIb3yeMbIX BEJIMYMH, HUX
0003HaYeHUsT U E€IUHMIIBI, HAXOAUTh (OPMYJbI, CBS3BIBAIOIINE JIAHHYIO
(U3HYECKYI0 BEIMYHUHY C IPYTUMH BEIIMUNHAM;

OIKUCHIBATh N3YUYCHHBIC JIIEKTPUUECCKUE CBOMCTBA BEIIECTBA U JICKTPUUECKUE
sBJICHUS (TIPOLIECCHI), UCIOJIb3Ysl (PU3UUYECKUE BEIMYMHBI: SJIECKTPUUECKUN 3apsi,
AJIEKTPUYECKOE TOJIE, HAMPSHKEHHOCTD MOJS, MOTEHIUA, Pa3HOCTh MOTEHIINAIOB;
IIPH  ONHCAHWHM IIPAaBWJIBHO TPAKTOBAaTh (U3UYCCKHH CMBICT HCIIOIb3YEMBIX
BEJIMYMH, WX OOO3HAYCHUS M CIAWHUIIbI; yKa3bIBaTh (hOPMYJIbI, CBS3bIBAIOIINE
JTAHHYIO0 (PU3MYECKYIO BEJIMUUHY C IPYTUMH BETUUNHAMU;

aHaJIM3UPOBaTh (U3UYECKHUE MPOLECCHl U SBICHUS, UCIONB3Ys (PU3nUecKue
3aKOHBI ¥ MPUHIUIBL: 3aKOH BceMUpHOTO Tarotenus, I, I u 111 3akonsl HeroToHA,
3aKOH COXPAHCHUS MEXAHWYECKOW DHHEPruM, 3aKOH COXPAHEHUS HWMITyJIbCa,
MPUHIUIT CYNEPHO3UIMUA CHUJ, MPUHIUIT PABHOIPABUS HHEPUHUAIBHBIX CHCTEM
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OTCUY€Ta, MOJIEKYISPHO-KMHETHYECKYIO TEOPHI0 CTPOEHHS BEILECTBA, I'a30BbIE
3aKOHBI, CBS3b CPEAHEN KMHETUYECKOW SHEPrUU TEIJIOBOTO JBHKEHUS MOJIEKYH C
aOCOJIFOTHOM TeMImepaTypol, MEepBhIM 3aKOH TEPMOJIUHAMUKH, 3aKOH COXPaHEHUS
ANEKTPUYECKOr0 3apsiga, 3akoH KylioHa, OpH 3TOM pasiuyaTh CJIOBECHYIO
(GOopMyJIMPOBKY 3aKOHA, €r0 MAaTeMaTUYEeCKOE BBIPAKEHUE M YCIIOBUS (TpaHMIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSACHATh OCHOBHBIE TNPHUHLMIBI JEHCTBUSA MAIlKMH, HOPUOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3iuyarh yCJIOBHs HUX O€30MaCHOIO MCIOJIb30BAaHUS B
MMOBCEIHEBHOM KU3HHU;

BBITIOJIHATh JKCHEPUMEHTHI MO HCCIEIOBAaHUI0 (U3MUYECKUX SIBICHUN U
MPOLIECCOB C HCIOJIb30BAaHUEM TMPSMBIX M KOCBEHHBIX HM3MEPEHUH, MpU 3TOM
dbopmynupoBarh mpoOieMy/3aady M TUMNOTE3y Y4eOHOro HKCIEPUMEHTA,
coOupaTh YCTAaHOBKY H3 MPEMJIOKEHHOT0 O0OpYy/IOBaHUS, MPOBOJIUTH OMBIT U
(GbopMyIUpPOBATH BHIBOIBI;

OCYUIECTBIISTh MPAMbIE U1 KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEIIUYUH, MPU
ATOM BBIOMpPAaTh ONTHUMAJBHBIA CIOCOO HM3MEPEHUS M MCHOJIb30BATH H3BECTHBIE
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

UCCJIEIOBATh  3aBUCUMOCTH  MEXAY  (PU3NYECKUMH  BEIMYMHAMH  C
MCIIOJIb30BAaHUEM TIPSIMBIX HM3MEPEHUH, MPU 3TOM KOHCTPYHUPOBATh YCTaHOBKY,
(uKCcUpOBaTh pe3yibTaThl IMOJTYYEHHOM 3aBUCHUMOCTH (DU3UYECKUX BEIUYHMH B
BUJIE TabnuIl U TpauKoB, AeNaTh BBIBOBI IO PE3yJIbTaTaM HCCIEIOBAHNUS;

coOro/1aTh mpaBuiia 0€30MacHOr0 TpyJa MPHU MPOBEACHUN HCCIEAOBAHUMN B
paMKax ydeOHOTO OJKCIIEpUMEHTa, Yy4eOHO-HCCIIEOBATENbCKON M MPOEKTHOU
JESATENbHOCTA C HCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPOICTB U J1a0OPaTOPHOro
000pyIOBaHUS;

pemiarb pacy€THhIE 3a7aud C SIBHO 3aJaHHOM (U3MUYECKOW MOJIEINbIO,
UCIOJIb3Ysl (PU3MYECKUE 3aKOHBI U MPUHIIUIBI, HA OCHOBE aHAJIKM3a YCIOBUS 3aJa4u
BBIOMPATh (PU3NYECKYIO MOJEIb, BBIACIATh (PU3NUECKHE BEIMYMHBI U (POPMYIIBI,
HEOOXOouMbIe JUIsl €€ pellleHusi, MPOBOAUTh PACUETHl U OLIEHUBATH PEATbHOCTD
MOJIYYEHHOT'0 3HaUeHUSI (PU3UUECKON BETUUMHBL

pelaTh Ka4eCTBEHHBIE 33/1a4M: BHICTPAUBATh JIOTUYECKU HEMPOTUBOPEUUBYIO
LEMOYKY PACCYXIEHUI C ONOpOld Ha M3YUYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTU H
(bU3uYECKHe SBJICHNUS,

UCIIOJIb30BaTh ~ MPU  PEIIEHWH  y4eOHBIX  3a7a4  COBPEMEHHBIC
MH(OPMAIIMOHHBIE TEXHOJIOTHH JJIsl IOMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALIMH
Y IPEICTaBIICHNU YYEOHOW W HAay4YHO-NOMYJISIPHOU MHPOpMaLUU, NOIYyYECHHOU U3
pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATH MOJIy4aeMylo HHPOPMAIIHUIO;

27



MPUBOJINUTH MPUMEPHI BKJIaJ]a POCCUMCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHUE TMPOIECCOB OKPYKAIOIIET0O MHpPa, B Ppa3BUTHE
TEXHUKHU U TEXHOJIOTH;

WCIIOJIb30BaTh TEOPETUUYECKUE 3HaHUS MO (U3UKE B MOBCEIHEBHOM >KU3HU
Uit obecnieueHusi 6€30MacHOCTU MPpU OOpaIeHuH ¢ TpUOOpaMH M TEXHUYECKUMHU
YCTPONCTBAMHU, JIJISi COXPAHEHUs 370POBbS U COOIIOACHUS HOPM 3KOJIOTHYECKOTO
MOBEJICHUS B OKPYKAKOLIEH Cpee;

paboTaTh B TIpyNmne C BBIIOJHEHUEM pPa3JIMUHBIX COLMAIBHBIX POJIEH,
IJIAHUPOBATH PadOTy TPYMIBI, PAMOHAIBHO paCHpeNemsiTh OO0sI3aHHOCTH U
IJIAHUPOBATh JIESITEIIbHOCTh B HECTAH/IAPTHBIX CUTYalUsX, aJIEKBATHO OLICHUBATH
BKJIaJ] KQXKJIOTO U3 YUYACTHUKOB I'PYIINbBI B PEIICHUE paccMaTpUBAEMON MPOOJIEMBI.

K koniy oOyuenuss B 11 kJjacce mpeaMeTHble pe3ysbTaThl Ha 0a30BOM
YPOBHE JTOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YUAIONTUXCSI YMEHUIA:

JEMOHCTPUPOBATh HAa MpUMEpPaX pojiab U MeCTO (PU3MKH B (HOPMUPOBAHUU
COBPEMEHHOW HAay4yHOW KapTUHBl MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B NPAKTUYECKON AEATEIIBHOCTU IIOAEH, LEIOCTHOCTh U €IMHCTBO
(bu3HYecKol KapTUHBI MUPA;

YUUTBIBATh TPAHUIBI TPUMEHEHUS HW3YUYEHHBIX (PU3UUYECKUX MOJIENei:
TOYEYHBIN AJEKTPUUECKUHN 3apsij, Ty4 CBETA, TOUYCYHBIA UCTOUYHUK CBETA, siACpHas
MOJIEJIb aTOMa, HYKJIOHHAs MOJIEJIb aTOMHOTO siipa MPHU PEIICHUH (PU3NUECKUX
3a1ad4;

pacno3HaBaTh (pU3MYECKUe ABJICHUS (MPOIECChl) U OOBSACHATH UX HA OCHOBE
3aKOHOB JICKTPOJMHAMUKHN U KBAHTOBOW (DU3UKU: DJIEKTPUUECKAs MPOBOIUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MATHUTHOE ACHUCTBUA TOKA, B3aUMOJCHUCTBUE
MAarHUTOB, JJICKTPOMArHUTHAs WHAYKLHWS, JECWCTBHUE MArHUTHOIO IIOJs Ha
POBOJHUK C TOKOM M JBWXKYIIUWUCS 3apsij, 3JIEKTPOMAarHUTHBIE KoyieOaHUS U
BOJIHBI, TPSIMOJIMHEMHOE PACIpPOCTPAHEHUE CBETA, OTPAXKEHUE, MPEIOMIICHHUE,
untepdepenius, audpakius W MOJsApU3aIUs CBETa, JUCIEpPCUS] CBETA,
dboroanekTpudeckuii 3pdexT (pororddekT), cBeTOBOE NaBICHUE, BOSHUKHOBECHHE
JUHEWYaTOro CHEKTpa aromMa BOJOpPOJA, €CTECTBEHHAas W HCKYCCTBEHHas
PaJlOaKTUBHOCTb;

OMUCHIBATh M3YUYEHHbIE CBOMCTBA BENIECTBA (JIEKTPUUYECKHUE, MATrHUTHBIE,
ONTHUYECKHUE,  DJIEKTPUYECKYID  MPOBOAUMOCTh  PA3JIUYHBIX  Cpea) |
AJIIEKTPOMArHUTHBIE SIBIICHUS (TIPOLECCHI), MCHONB3Yd (U3MUYECKUE BEIMYUHBI:
AJIEKTPUYECKUN 3apsiji, CWJIA TOKA, DJIEKTPUUYECKOE HAIPSIKEHUE, JJIEKTPUUECKOE
CONPOTUBJICHUE, PA3HOCTh MOTEHIIMAJIOB, JIEKTPOJBIKYIAsA CHUia, padoTa TOKa,
WHIYKIUST MAarHUTHOrO mojsi, cuia Awmrmepa, cwia JlopeHua, WHAYKTUBHOCTD
KATYILIKH, SHEPrusl JJIEKTPUYECKOTO W MArHUTHOIO IMOJIEH, MEpUOJ M YacToTa
KojiebaHUM B KOJeOaTeIbHOM KOHTYpE, 3apsji W CWia TOKa B IIpoliecce
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FapMOHUYECKUX OJEKTPOMArHUTHBIX KoJieOaHHMH, (OKYCHOE pacCTOSHHE U
ONTUYECKasl CHUJIa JIMH3BI, MPH ONMHUCAHWM MPABWIHHO TPAKTOBaTh (HHU3UYCCKUM
CMBICIT HCIIOJIb3YEMBIX BEJIWYMH, WX OOO3HAYCHHMS W CIAWHMIIBI, YKa3bIBaTh
GbOopMyJBI, CBS3BIBAIONIUE JAaHHYIO (DHU3UYECKYI0 BEIUYHHY C JPYyTUMH
BEJIMYMHAMU;

OTHUCHIBATh H3YyYCHHBIC KBAHTOBBIC SIBJICHUS W TMPOIECCHI, HCIOIb3YS
($u3MYeCKUEe BEIMYHMHBI: CKOPOCTH JJICKTPOMATrHUTHBIX BOJH, JJIMHA BOJIHBI H
JacToTa CBETA, SHEPTUS U UMITYJIbC (POTOHA, TIEPHO]T MTOTypaciaga, SHEPTUSI CBI3U
aTOMHBIX SJEp, IPU OIMCAHWHM IIPAaBWIBHO TPAKTOBAaTh (HU3UYCCKHH CMBICT
UCITOJIb3YEMBIX BEJIWYMH, MX O0O03HAYCHUS W E€IUHUIIBI, YKa3bIBaThb (HOPMYIIHI,
CBSI3BIBAIOIIUE JIAHHYIO (U3HUYECKYIO BEIMYUHY C JPYTHMH BEIUYHHAMH,
BBIYHCIIATH 3HAYCHHE (PU3NUECKON BETUINHBL

aHaJIU3UPOBaTh (U3UYCCKHE MPOIECCHl W SBIICHUS, UCIONB3Ys (PU3nUecKue
3aKOHBI ¥ MPHUHIUIBL: 3aKOH OMa, 3aKOHBI MOCIIEIOBATEILHOTO M TapalIeIbHOTO
COCIMHEHUsI NPOBOJHUKOB, 3aKOH Jkoyma—JIeHna, 3aKOH 3JIEKTPOMArHUTHOMU
WHIYKITUU, 3aKOH TPSIMOJUHEHHOTO PacIpOCTPAHEHHUS CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHe DiHmTEHa a1 pororddekra,
3aKOH COXPAaHEHHUs SHEPryH, 3aKOH COXPaHEHHUS HMMITYJIbCa, 3aKOH COXpPaHCHUS
AIIEKTPUYECKOTO 3aps/ia, 3aKOH COXPAaHECHHs MacCOBOTO YHCIIA, IMOCTYJAThl bopa,
3aKOH PAJIMOAKTUBHOTO PacMajia, Py 3TOM pa3indaTh CIOBECHYIO (DOPMYIHUPOBKY
3aKOHA, €ro MaTeMaTHYeCKOe BBIPAXKEHHE M YCIOBHSA (TpaHUIBI, OO0JACTH)
IPUMEHUMOCTH;

OTIPEIEISITh HAIIPABJICHUE BEKTOPA MHIYKIIMA MarHUTHOTO TOJISI IPOBOJHUKA
C TOKOM, CHJIbI AMriepa u cuitbl JlopeHta;

CTPOWTh M OIMCHIBATh H300pa)KEHHE, CO3/JaBaeMOC INIOCKHM 3EpPKAJIOM,
TOHKOM JIMH30M;

BBITIOJIHATh JKCIIEPUMEHTHI T10 HCCIICIOBAHUIO (DU3UYCCKUX SBIICHUH W
MPOIIECCOB C WCIOJIb30BAaHUEM TIPSIMBIX W KOCBEHHBIX W3MEPECHHU: TPU ITOM
dbopmympoBarh IpobjeMy/3agady H THIOTE3y Yy4eOHOro IKCIIEpUMEHTA,
coOMparh YCTAaHOBKY W3 MPEIJI0KEHHOTO O0OpYyJI0BaHUs, IPOBOJMWTH OMNBIT U
(dhopMyIHpPOBaThH BHIBOJIBI,

OCYIIECTBIIAThH MPSMbIC M KOCBEHHBIC U3MEPCHUS (DU3UICCKUX BEIIMUWH, MPU
ATOM BBIOMpPAaTh ONTHUMAJBHBIA CIIOCOO0 M3MEPECHHS U HCIIOIb30BaTh H3BECTHHIE
METO/IbI OIIEHKH MOTPEIIHOCTEH U3MEPEHUI;

WCCJICIOBATh 3aBUCUMOCTH (DU3MYECKMX BEIWYHMH C HCIOJIb30BAaHUEM
MPSAMBIX HM3MEPEHUH: MPU OSTOM KOHCTPYHPOBATh YCTAHOBKY, (DHKCHPOBATH
Pe3yIbTAThl MOJYYCHHOW 3aBHCUMOCTH (DM3UUYCCKHX BEJIWYUH B BHJE TaOJIHI] U
rpaduKoOB, JIeJIaTh BBIBOJBI 110 PE3yJIbTaTaM UCCIICIOBAHMUS;
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co0o1aTh mpaBuia 0€30MacHOTO TpyJa MpH MPOBEACHUM HCCIEIOBAHUN B
pamMKax y4eOHOro 3KCIEpUMEHTa, Y4eOHO-HUCCIIENOBATENbCKOM U MPOEKTHOU
JESTENbHOCTA C HCIOJIb30BAHUEM HM3MEPHUTENbHBIX YCTPOMCTB U 1a0OpPaTOpHOro
000opynOBaHUS;

pemiath pacy€THBIC 3a7a4d C SIBHO 3aJaHHOW (U3MUECKOW MOJIEINbIO,
UCTOJb3Ys (PU3UYECKUE 3aKOHBI U IPUHLIMIIBI, HA OCHOBE aHAJIM3a YCIIOBUS 3a/1a4U
BBIOMPATh (PU3NYECKYIO MOJEIb, BBIACIATh (PU3NUECKHE BEIMYUHBI U (POPMYIIbI,
HEOOXoAUMbIE NJisl €€ PElICHUs, NPOBOAUTH PAacUYEThl M OLICHUBATh PEaIbHOCTb
MOJyYEHHOT0 3HauUeHUs (PU3NUYECKOM BEINYNHBDI;

pelaTh KaYeCTBEHHBIE 33/1a4: BBICTPAUBATh JIOTHYECKH HENPOTUBOPEUNBYIO
LEMOYKY PACCYXKIEHUN C ONMOpOd Ha H3YUYEHHBbIE 3aKOHBI, 3aKOHOMEPHOCTU H
(dbuzuyeckue sIBICHUS;

UCIIONB30BaTh  MPU  pEIIeHuH  y4eOHBIX  3aJady  COBPEMEHHBIE
MH(POPMALIMOHHBIE TEXHOJIOTUU Ul MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALIIU
Y TPEICTaBlIeHUs YYeOHOU M HAay4YHO-NOMYJSIPHOU MHPOpMALUU, TOIYyYEHHOU U3
Pa3IUYHBIX UICTOYHUKOB, KPUTUYECKH AHAJIM3UPOBATH MOITYYaEMYI0 HH(OPMALIHIO;

OOBSICHATh MPUHLMIIBI JEHCTBUS MAalIUMH, NPUOOPOB U TEXHUYECKHX
YCTPOWCTB, pa3inyarh yCIOBUS MX OE€30MaCHOTO HUCIIOJIb30BAHUS B MOBCEIHEBHOM
KU3HU;

MPUBOANUTH MPUMEPHI BKJIaJ]a POCCUICKUX U 3apyOeKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPY’KAIOLIEro MHpa, B pa3BUTHE
TEXHUKH U TEXHOJIOTUIL;

MCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEAHEBHOM KU3HU
Ui obecnieueHusi 0e30MacHOCTH MpU O0paIeHUuH ¢ IpUOOpaMHu U TEXHUYECKUMHU
YCTPOMCTBAMH, Il COXPAHEHHUS 30POBbS M COOMIOAEHUS HOPM 3KOJIOIMYECKOTO
NOBEJICHMS B OKPYXKAIOILLEH Cpele;

paboTaTh B TIpyIIlE€ C BBIMNOJHEHUEM PA3JIUYHBIX COLUAIBHBIX pOJIEH,
IUIAaHUPOBATH padOTy TpyNIbl, PAlMOHAIBHO pAaCHOpenesTh OOSI3aHHOCTH U
IUIAHUPOBATH JIEATEIBHOCTh B HECTAHAAPTHBIX CUTYyalHsAX, aJ€KBaTHO OLIEHHUBATh
BKJIaJ] K&KJI0T0 U3 YYaCTHUKOB IPYIIIbI B PELLIEHUE pacCMaTpUBAEMOI NPOOIIEMBI.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
HauMeHnoBanue KoangecTBO 4acoB
Ne DJIeKTpPOHHBIe (HH(POBHIE)
pa3ejioB M TeM KonTpoabHbie IIpakTH4eckune
n/m Bcero o0pa3oBaTe/bHbIE pecypchl
nporpamMmabl padoThI padoThI

Paznea 1. PU3UKA U METO/JbI HAYYHOI'O ITIO3HAHUA

* VYCTaHOBJIGHHE JOBEPUTENIBHBIX OTHOIICHHH MEXAYy Y4YUTEIeM M €ro Y4YeHHKaMH, CHOCOOCTBYIOUIMX ITO3UTHMBHOMY BOCHPHUSTHIO
ydaluMucs TpeOOBaHUI W MPOCHO yUYUTENs, NPUBJICUCHHIO MX BHUMAHHUS K OOCYKIaeMoil Ha ypoke MH(OpPMAalWHu, aKTUBU3AIMH HX
II03HABATEIILHOM EATEIbHOCTH.

= [loOyxaeHne MIKOJIBHUKOB COOJIIOJIATh HAa YPOKE OOUICTIPHHSATHIE HOPMBI MOBEICHHS, MpaBUiIa OOLICHUS CO CTapIIMMHU (YUHTENSAMHU) H
CBEPCTHUKAMH (IIKOJbHUKAMHU), IPUHIUIBI yU€OHOW JUCLMILIMHBI U CAMOOpPTraHU3alUH.

= JIpuBnedyeHre BHUMaHUS MIKOJbHUKOB K LIGHHOCTHOMY acCIeKTy U3y4aeMbIX Ha YpOKax SBJICHUI, opraHu3anus ux paboTsl ¢ mojyyaeMoi Ha
YPOKE COLMAIBHO 3HAaUMMON MH(pOpMaIeld — HHUIIMUPOBAaHUE €€ 00CYKIEHUs, BBICKA3bIBAaHHsI yUallUMKCS CBOETO MHEHMS TI0 €€ MOBOJY,
BbIPA0OTKH CBOETO K HEHl OTHOIIEHUS.

* lcnonb30oBaHWE BOCIUTATENbHBIX BO3MOXHOCTEH CoOJepXaHHUsA Yy4eOHOro IpeaMera dYepe3 JAEMOHCTPALMIO JETAM IPUMEpOB
OTBETCTBEHHOT0, I'PAKIAHCKOTO MOBEJICHHSI, TPOSBICHUS YEJIOBEKOIIO0US U 100pOCEpICUHOCTH, Yepe3 M0A00p COOTBETCTBYIOLINX TEKCTOB
JUISL YTEHUSI, 3a]1a4 JJIs peIeHus], TPOOJEMHBIX CUTyallui JJ1si 00CYKIEHHs B KJlacce.

= [IpuMeHeHHe Ha YPOKe HHTEPAKTHBHBIX (hOPM pabOThl yUalluXcs: MHTEIUIEKTYaJIbHBIX UTP, CTUMYJIHPYIOIUX [TO3HABATEIbHYI0 MOTHBALIHIO
IIKOJIBHUKOB; JTUAAKTUYECKOTO TeaTpa, IJie IMOJIyuYeHHbIE Ha YpOKE 3HAaHUS OOBITPHIBAIOTCS B TEAaTPaJbHBIX MOCTAHOBKAX; JMCKYCCHH,
KOTOpBIE JIAI0T YYaIIUMCSl BO3MOKHOCTB IMTPHOOPECTH ONBIT BEACHUSI KOHCTPYKTHBHOTO JAMAJIOra; TPYIIOBOI pabOThl MM pabOTH B apax,
KOTOpBIE yuaT IIKOJIbHUKOB KOMaH/IHOM paboTe ¥ B3aUMOJICHCTBUIO C APYTUMU JAETHMHU.

= BkJIOYeHHE B YPOK MIPOBBIX MPOLEAYp, KOTOPbIE MOMOTalT MOAJEP)KaTh MOTHUBALMIO JI€TE€H K IOJyYEHUIO 3HAHWUN, HaJIaKUBAHUIO
MO3UTUBHBIX MEKJIMUYHOCTHBIX OTHOLIEHHH B KJlacce, IOMOTal0T YCTaHOBJICHUIO I0OpOsKenaTeaIbHOW aTMoc(ephl BO BpeMsl ypoKa.

* JHunuupoBaHMe W TOJAEPKKA HCCIEAOBATEIbCKOW NEATENIbHOCTH UIKOJBHUKOB B paMKaX peaju3alud HMH WHIUBUAYAIbHBIX U
IPYNIOBBIX HCCIEIOBATENBCKUX MPOEKTOB, YTO AACT HIKOJIBHMKAM BO3MOXKHOCTb IPHOOPECTH HABBIK CAMOCTOSITEIBHOIO PEILEHHS
TEOPETUYECKOI NMPoOIIeMBbl, HABBIK TEHEPUPOBAHUS U OPOPMIICHHSI COOCTBEHHBIX MI€H, HABBIK YBAXKUTEJIBHOTO OTHOILEHUS K Yy>KUM UIESIM,
oopmieHHBIM B paloTax Jpyrux HccienoBarenel, HaBbIK IyOJIMYHOIO BBICTYIUIGHHUS Iepe]] ayJIuTOpued, apryMeHTHpPOBAaHUSA H
OTCTaMBAHUS CBOEH TOUKH 3pEHHUSL.

31




1.

| ®u3nKa 1 METOIbI ) bubmuoteka [{OK

Hay4HOI'O II03HAHUSA https://m.edsoo.ru/7f41b£72

Wroro no pazneny 2

Pasnea 2. MEXAHUKA
VYcTaHOBIIEHHE JOBEPUTENBHBIX OTHOLIEHUH MEXIy YYHMTElIeM M €ro YYEHHKaMH, CIIOCOOCTBYIOIIMX MO3UTUBHOMY BOCIPHITHIO
yyaluMucs TpeOOBaHUI W MPOChO y4yUTENs, NPUBJICUCHHIO MX BHUMAHUSA K 0OCYKIaeMoill Ha ypoke MH(pOpPMAalUHU, aKTUBU3ALMHU HX
NIO3HABATEJIbHOM EATEIbHOCTH.
[ToOy>kaeHne IKOJIBHUKOB COOMIOJAaTh HAa YpPOKE OOIICNPUHSATHIE HOPMBI MOBEACHHUS, MpaBMiia OOIICHUS CO CTAPIIUMH (YUUTEISIMH) U
CBEPCTHUKAMH (IIKOJIbHUKAMH ), TPUHIHIBI Y4€OHON TUCIUIIMHBI U CAMOOPTaHU3aIUH.
[IpuBnedenre BHUMaHUS IIKOJFHUKOB K IIEGHHOCTHOMY aCHEeKTy U3y4aeMbIX Ha YPOKax SBJICHHIA, OpraHu3aIys UxX paboThl ¢ MoydyaeMoil Ha
YpOK€ COLMAIIbHO 3HAYMMOU MH(pOpMalueil — MHULMUPOBAaHUE €€ 00CYKIACHUs, BbICKa3bIBaHUsI yYalllUMHCS CBOETO MHEHUS I10 €€ MOBOJY,
BbIPA0OTKH CBOETO K HEH OTHOILIEHUSI.
Hcnonp30BaHue BOCHHUTATENbHBIX BO3MOXKHOCTEH COJAEp)KAaHHUA Y4eOHOro TMpeaMeTra uepe3 JAEMOHCTpPAlUI0 JeTsIM IPHUMEpOB
OTBETCTBEHHOT0, I'PAKITaHCKOTO MOBEJIEHMS], TPOSBICHUS YEJIOBEKOIIO0US U 100pOCepAEUHOCTH, Yepe3 MoA00p COOTBETCTBYIOLINX TEKCTOB
JUI 4TEHUs], 3a]a4 AJIs peIeHus], TPOOJEMHbBIX CUTyallui JJ1s 00CyXKIeHHs B KJ1acce.
[IpumeHeHne Ha ypoKe MHTEPAaKTUBHBIX (POPM pabOThI yUALIUXCS: MHTEIIEKTYaIbHbIX UTP, CTUMYJIUPYIOLINX O3HABATEIbHYI0 MOTHBALIUIO
IIKOJIBHUKOB; UAAKTUYECKOIO TeaTpa, I/ie IMOJIyuYeHHbIE Ha YpOKE 3HAaHUS OOBITPBIBAIOTCS B TeaTPajbHBIX MOCTAHOBKAaX; JAMCKYCCHH,
KOTOpbIE JAI0T YYaIIUMCS BO3MOKHOCTh ITPUOOPECTU ONBIT BEACHUSI KOHCTPYKTUBHOTO AMAJIOra; IPyNIOBOil paboThl MM pabOThl B mapax,
KOTOpbIE yyaT IIKOJIFHUKOB KOMaH/IHOW paboTe ¥ B3aMMOICHCTBHIO C APYTUMH JIETbMHU.
BxiroueHne B ypoK HIPOBBIX NPOLEAYpP, KOTOpBIE MOMOTarT NOAAEpkKaTb MOTHUBALMIO AETEH K IOIY4YEHHMIO 3HAHWM, HaJakKHBAHUIO
MO3UTUBHBIX MEXJIMYHOCTHBIX OTHOIICHUH B KJIaCCe, TOMOTAIOT YCTAHOBJICHUIO 10OpOXKenaTeIbHON aTMOC(ephl BO BpEMsI YPOKa.

WNHnnmupoBaHue U noAaep:KKa UCCIEN0BaTENbCKON JEATEIIBHOCTH IIKOJIBHUKOB B PaMKax pealn3allid HMUA WHAUBUYAJIBHBIX U ITPYNIIOBBIX
HCCIIEIOBATENbCKUX IPOEKTOB, YTO JacT UIKOJIbHUKAM BO3MOXHOCTh IPUOOPECTH HABBIK CAMOCTOSTEIILHOTO PELLIEHUS] TEOPETUYECKOM
Ipo0JIeMbl, HABBIK T€HEPUPOBAHUS U OPOPMIIEHUSI COOCTBEHHBIX UJIEH, HABBIK YBAKUTEIBHOI'O OTHOLIEHUS K Uy>KUM U/IeM, 0QOPMIICHHBIM B
paboTax qpyrux uccieaoBaresiei, HaBbIK MyOIMYHOTO BBICTYIUICHUS Mepes ayAUTOpUel, apryMeHTUPOBAHUS U OTCTauBaHUS CBOEHM TOUKH
3pEHHs.

2.1 Kunemartuka 5

but6mmoreka [JOK
https://m.edsoo0.ru/7f41bf72
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but6mmoreka [JOK
2.2 Huranuia / https://m.edsoo.ru/7f41bf72
)3 3aKOHBI COXPAHEHHUS B 6 1 1 bubnuotexa [JOK
' MEXaHUKe https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 18

Paznea 3. MOJIEKYJISAPHASA ®PU3UKA U TEPMOJUHAMUKA

YcTaHOBNIEHUE TOBEPUTEIBHBIX OTHOLIEHUH MEK/Y YUUTEIEM U €r0 YYeHUKaMU, CIIOCOOCTBYIOIIMX O3UTUBHOMY BOCIIPHUSITHIO
ydaiuMucs TpeOoBaHU U MPOCKO yUUTENs, IPUBJICYEHUIO X BHUMAHUA K 00CyXk/1aeMOi Ha ypoke HH(pOpMaIMK, aKTUBU3ALUU X
MTO3HABATEJILHOMN EATENbHOCTH.

[ToOy>kaeHne MKOJIBHUKOB COOII0AATh Ha YPOKE OOLIEPHUHSThIE HOPMBI IOBEJICHHUS, IIPAaBUJIAa OOIIEHUS CO CTapIIMMHU (YUUTEISIMU) U
CBEPCTHUKAMH (ILKOJIbHUKAMU), IPUHIMIIBI y4€OHOH TUCIMIUIMHBI U CAMOOPIaHU3aALIH.

[IpuBnedeHne BHUMaHMS MIKOJILHUKOB K IEHHOCTHOMY aCleKTy U3y4aeMbIX Ha YPOKax sIBICHHUM, OpraHu3aius ux paboTsl ¢
MOJIy4aeMoil Ha ypoKe COLMaIbHO 3HaYMMOI HH(popMalel — MHUIIMMPOBAaHUE €€ 00CYKI€HHsI, BEICKa3bIBaHUS YUALIUMHUCS CBOETO
MHEHHMS IO €€ TMOBOJTy, BEIpaOOTKH CBOETO K HEl OTHOIIECHUSI.

Vcnonp30BaHue BOCIUTATENIBHBIX BO3MOXKHOCTEH coiep)kaHus y4eOHOro npeMeTa uepe3 JEMOHCTPALMIO JeTIM IPpUMEPOB
OTBETCTBEHHOT0, TPA’KJAHCKOTO TIOBEACHUS, POSBICHHS YETTOBEKOIIOOUS 1 T0OPOCEpACYHOCTH, Yepe3 MoA00p COOTBETCTBYIOLIMX
TEKCTOB JJIsl YTCHMS, 3a7a4 JJIs pellieHHsl, IPOOJIEeMHBIX CUTyalni s 00CyXIeHHS B KJacce.

[IpumMeHeHne Ha ypOKE HHTEPAKTUBHBIX (OPM pabOThI yUAIIMXCS: HHTEIUIEKTYaJIbHBIX UIP, CTUMYJIHUPYIOIIUX MTO3HABATEIBHYIO
MOTHUBAIMIO IIKOJILHUKOB; TUJAAKTUYECKOT0 TeaTpa, TJie MOJyYeHHbIE Ha YPOKE 3HAHUsI OOBITPBIBAIOTCS B T€aTPAJIbHBIX MIOCTAHOBKAX;
JUCKYCCHU, KOTOPBIE JAt0T y4alluMCsi BO3MOKHOCTb PUOOPECTH OMBIT BEACHNS KOHCTPYKTUBHOTO JAMAJIora; TPYyNIoBOi paboThl WK
paboThI B mapax, KOTOPHIE y4aT IKOJIbHUKOB KOMaHIHOM paboTe U B3aUMOACHCTBUIO C JPYTUMH JIETHMHU.

BxiroueHune B ypok UTPOBBIX NMPOLIELYP, KOTOPbIE IOMOTAIOT MOAJIEPKaTh MOTUBALIMIO IETeH K MOIYUYEHHUIO 3HAaHU, HaJa)KUBAHUIO
MO3UTHUBHBIX MEKJIMYHOCTHBIX OTHOLIICHUH B KJIacce, IOMOTal0T YCTAaHOBJICHUIO JOOPOKENaTEIbHOM aTMOC(EPHI BO BpEMs YPOKa.
WHunuupoBanue U nojiepikka UCCae10BaTeNbCKON e TeIbHOCTH IKOJIBHUKOB B paMKax pealu3ali UMU UHAUBUIYAJIbHBIX U
IPYNIOBBIX UCCIIEI0BATENBCKUX IPOEKTOB, YTO JACT IIKOJIbHUKAM BO3MOXHOCTh IPUOOPECTH HABBIK CAMOCTOSTEIBHOTO PELLIEHUS
TEOpPETHUUECKON MPOoOJIeMbl, HABbIK T€HEPUPOBAHUS U 0OPMIICHHUSI COOCTBEHHBIX UJIEH, HABBIK YBAXKUTEILHOTO OTHOLICHHS K UyKUM
uaesM, oOpMIICHHBIM B paboTax APYTUX MCCIeN0BAaTEIeH, HABBIK MyOJIMYHOTO BHICTYIUICHUS TIEpe ay JUTOpUeii, apryMEeHTHPOBAHUS
U OTCTAauBaHUs CBOCH TOYKH 3PEHUSI.
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Paszpnen 4. JIEKTPOAUHAMUKA

YCTaHOBJ'IeHI/IC I[OBCpI/ITeHLHBIX OTHOHIGHI/Iﬁ MC)KI[y y‘II/ITCJ'IeM " €ro y‘-IeHI/IKaMI/I, CHOCO6CTBYIOHII/IX HO3I/ITI/IBHOMy BOCHpI/IﬂTI/IIO
yYaIyuMHCs TpeOOBaHUN 1 TPOCHO yUHTEs, TPUBJICUCHUIO UX BHUMAHUS K 00CYK/1aeMOi Ha ypoke WH(popMaIuy, akTUBU3AIUHA UX
MO3HaBaTEIbHON eI TEIbHOCTH.

[ToOy>xaeHre MIKOJIPHUKOB COOJII0IaTh Ha YPOKE OOIICTIPUHITHIC HOPMBI ITOBEICHUS, TTpaBrjIa OOIIEHUS CO CTAPIIUMU (YUUTEISIMHU) U
CBEPCTHHUKAMH (IIKOJIbHUKAMHU), MPUHIUIBI y4eOHON AUCUUIIMHBI U CAMOOPTaHU3aIIH.

[IpuBneyeHne BHUMaHUS MKOJLHUKOB K IIEHHOCTHOMY acCIleKTy M3y4YaeMbIX Ha ypOKaXx sSIBJICHHM, OpraHu3aIus uX padoThl C
MOJTy4aeMOM Ha YPOKE COIMAIIbHO 3HAYMMOMN WH(OpMaIuel — HHUIIMUPOBAHUE €€ 0OCYKICHUS, BEICKa3bIBAaHUS YUAITUMHUCS CBOETO
MHEHUS TI0 €€ TIOBOY, BEIPAOOTKH CBOETO K HEll OTHOIIEHUS.

Hcnons30BaHMe BOCIUTATEILHBIX BO3MOXKHOCTEH COIepKaHUsS yIeOHOTO IIpeaAMETa Yepe3 TIEMOHCTPAIIMIO JETSIM IPUMEPOB
OTBETCTBEHHOTO, IPAXKIAHCKOTO MOBECHHSI, TPOSBICHUS YETIOBEKOIIO0US U 100pOCEPACUHOCTH, Yepe3 MOA00p COOTBETCTBYIOIINX
TEKCTOB JIJISl YTCHHMSI, 3374 JIJIS PEIICHNUs, MPOOJEMHBIX CUTyaIlui ISl 0OCYKJIEHHUS B KJ1acce.

[IpumeHeHne Ha YPOKE HHTEPAKTUBHBIX ()OpM pabOTHI yUAIIUXCS: UHTEIUICKTYaIbHBIX UI'P, CTUMYIUPYIONINX MTO3HABATEIBHYIO
MOTHBAIIHIO IKOJIHHUKOB; IUJAKTUYECKOTO TeaTpa, I/l MOJyUeHHbIE Ha YPOKe 3HAHUS OOBITPHIBAIOTCS B T€ATPAIbHBIX TOCTAHOBKAX;
JMCKYCCHIA, KOTOpPbIE JAOT YYaIIUMCSl BO3MOKHOCTb TPUOOPECTH OIBIT BEACHUS KOHCTPYKTHBHOT'O IMAJIOTa; TPYIIIOBOM pabOTHI TN
paboThI B Mapax, KOTOPbIE y4YaT MIKOJIbHUKOB KOMaHIHOU paboTe U B3aMMOJICHCTBHIO C IPYTUMH JIETHMHU.

Bxirouenue B ypoK UTpOBBIX IIPOLIEYP, KOTOPBIE ITIOMOTalOT MOAAECPKATh MOTUBALIMIO IETEH K IOJyYECHHUIO 3HAHWW, HAaJa>KUBAaHUIO
MO3UTHUBHBIX MEKIUYHOCTHBIX OTHOIICHHUH B KJIacce, TOMOTAl0T YCTAHOBJICHUIO T0OpOKeIaTebHOMi aTMocdephl BO BpeMsl ypoKa.
NuannurpoBanue u NoAAECpKKa UCCIEI0BATEIICKON JEATEIIbHOCTH IKOJIBHUKOB B pAMKax peaau3aliyi MU UHAUBHUIYaJbHBIX U
Fp}’HHOBBIX HCCICO0OBATCIIBCKUX HpOGKTOB, YTO AAaCT IIKOJbHHUKAM BO3MOXHOCTH HpI/I06p€CTI/I HABBIK CAMOCTOATCIBbHOT'O peH_ICHI/ISI
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TEOPETHUUECKON MPOOIeMbl, HABBIK TeHEPUPOBAHUS U 0OPMIICHUS COOCTBEHHBIX UJIEH, HABBIK YBAKUTEILHOTO OTHOLICHHS K UyKUM
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11 KIIACC

Ne
n/n

KosmnuecTBo yacos
HaumenoBaHue pa3jie/ioB u JyekTpoHHbIe (HU(pPOBLIEL)

KonTposabHbie IIpakTnyeckue
o0pa3oBaTe/IbHbIE pecypchl
padoThI padoThI

TEM MMPOrpaMMmabl Bcero

Paznea 1. JIEKTPOJAUHAMUKA

YcraHoBIIeHHE JOBEPUTEIbHBIX OTHOLICHUN MEX/Y YUUTEIEM U €ro YUeHUKaMH, CIOCOOCTBYIOLINX MTO3UTUBHOMY BOCIIPUSTHIO
ydaluMucs TpeOoBaHUM U MPOCKO yUUTENs, MPUBICYEHUIO X BHUMAHUS K 00Cyk/1aeMOil Ha ypoke UH(pOpMaIMK, aKTUBU3ALUU X
II03HABATEJILHON 1E€ATEIbHOCTH.

[ToOy>xaeHne MKOJIBHUKOB COOII0AATh Ha YPOKE OOLIETIPUHSThIE HOPMbI IOBEJICHHUS, IIPAaBUJIA OOIIEHUS CO CTapIIMMHU (YUUTEISIMU) U
CBEPCTHUKAMH (IIKOJIbHUKAMHU ), IPUHIIUITEI Y9€OHOH TUCIMIUIMHBI U CAMOOPTaHU3AIIH.

[IpuBnedeHne BHUMaHMS MIKOJIBLHUKOB K IEHHOCTHOMY acleKTy M3y4aeMbIX Ha YPOKax sIBICHUH, OpraHu3aius ux paboTsl ¢
MOJTy4aeMoil Ha YpOKe COLMAIbHO 3HAYMMOI MH(popMaIield — MHUIIMAPOBAaHUE €€ 00CYKIICHHsI, BEICKa3bIBaHUS YUALIIMUCS CBOCTO
MHEHHS T10 €€ TMOBOJLy, BEIpAaOOTKH CBOETO K HEl OTHOIICHUSI.

Hcnonb30BaHne BOCIUTATENbHBIX BO3MOXHOCTEN COJIEpKaHUsl yUeOHOr0 IpeIMeTa Yepe3 AEMOHCTPALUIO JETSIM IPUMEPOB
OTBETCTBEHHOT0, TPAKJAHCKOTO TIOBEACHUS, POSBICHHUS YETIOBEKOIIOOUS M T0OPOCEPACYHOCTH, Yepe3 MOA00p COOTBETCTBYIOILIMX
TEKCTOB JJIsl YT€HUS, 3a7a4 JJIs peleHus], MpoOJeMHBIX CUTyalui JUIsl 00CYK/I€HUs B KJlacce.

[IpumeHeHne Ha ypoKe HHTEPAKTUBHBIX (OPM PabOThI YUAIIMXCSI: HHTEIUIEKTYAIbHBIX UIP, CTUMYJIHPYIOIINX MMO3HABATEIBHYIO
MOTHBAIIMIO IIKOJIBHUKOB; IUJAKTUYECKOTO TeaTpa, Il MOJyUeHHbIE Ha YPOKe 3HAHHsI OOBITPHIBAIOTCS B TE€ATPAJIbHBIX [TOCTAHOBKAX;
JUCKYCCHU, KOTOPBIE JAat0T yYalluMcsi BO3MOKHOCTb PUOOPECTH OMBIT BEACHNS KOHCTPYKTUBHOTO JAMAJIora; TpyNioBoi paboThl WK
paloThI B apax, KOTOPbIE y4aT IIKOJIBHUKOB KOMaHAHOM paboTe U B3aMMOAEHCTBUIO C JPYTUMH JI€TbMH.

BxiroueHune B ypok UTPOBBIX NMPOLIETYP, KOTOPbIE IOMOTAIOT MOJIEPKaTh MOTHUBALIMIO JIETeH K MOJIYUYSHHUIO 3HAaHU, HaJa)KUBAHUIO
MO3UTUBHBIX MEKJIMYHOCTHBIX OTHOLIECHUHN B KJacce, IOMOIal0T yCTaHOBJIEHUIO JOOPOKEeNaTeIbHOM aTMOC(EpPhl BO BpeMs YpOKa.
WNHunuupoBanue U nojiepkka UCcCae10BaTebCKON e TeIbHOCTH IIKOJIBHUKOB B paMKax pealu3alii UMU UHAUBUAYAIbHBIX U
IPYMIIOBBIX UCCIIEAOBATENBLCKUX TPOEKTOB, YTO JACT HIKOJIBHUKAM BO3MOKHOCTh MPHOOPECTH HABBIK CAMOCTOSATEIBHOTO PEILICHHS
TEOPETUYECKOH MPOOIIEMBl, HABBIK T€HEPUPOBAHUS U OPOPMIICHHUS COOCTBEHHBIX HMJIEH, HABBIK YBRXKUTEIILHOTO OTHOILEHMS K Uy KHM
uzaesM, oopMIEHHBIM B paboTax APYTUX UccienoBaTesael, HaBblK MyOJIMYHOTO BBICTYIUIEHUS Mepes ay JuTopueil, apryMeHTHPOBAaHUS
U OTCTAauBaHUs CBOCH TOYKH 3PEHUS.

1.1

MaruauTHOE ToJIe. 11 1 3 bu6mmoreka [JOK




:‘)HGKTpOMaFHI/ITHaH
HHIOYKIOUA

https://m.edsoo.ru/7f41c97¢

Hroro no pazgeny 11

Paspnen 2. KOJIEBAHUMSA U BOJIHbBI

YCTaHOBJ'IeHI/IC I[OBCpI/ITeHLHBIX OTHOHIGHI/Iﬁ MC)KI[y y‘II/ITCJ'IeM " €ro y‘-IeHI/IKaMI/I, CHOCO6CTBYIOHII/IX HO3I/ITI/IBHOMy BOCHpI/IﬂTI/IIO
yYaIyuMHCs TpeOOBaHUN 1 TPOCHO yUHTENs, TPUBJICUCHUIO UX BHUMAHUS K 00CYK/1aeMOi Ha ypoke WH(pOopMaIuy, akTUBU3AIUNA UX
MO3HaBaTEIbHON eI TEIbHOCTH.

[ToOy>xeHre MIKOJIPHUKOB COOJII0IaTh Ha YPOKE OOIICTIPUHITHIC HOPMBI ITOBEICHUS, TTpaBrjIa OOIIEHUS CO CTAPIIUMU (YUUTEISAMHU) U
CBEPCTHHUKAMH (IIKOJIbHUKAMHU), MPUHIUIBI y4eOHON AUCUUIIMHBI U CAMOOPTaHU3aIIH.

[IpuBneyeHne BHUMaHUS MKOJLHUKOB K IIEHHOCTHOMY aCIleKTy M3y4YaeMbIX Ha ypOKaXx SIBJICHHM, OpraHu3aIus uX padoThl C
MOJTy4aeMOM Ha YPOKE COIMAIBHO 3HAUMMOMN WH(OpMaIuel — HHUIIMUPOBAHUE €€ 00CYKIECHUS, BEICKa3bIBAaHUS YUAITUMHUCS CBOETO
MHEHUS TI0 €€ TIOBOY, BEIPAaOOTKH CBOETO K HEll OTHOIIEHUS.

Hcnonbs30BaHMe BOCIMTATEILHBIX BO3MOXKHOCTEH COIEpKaHUs yIeOHOTO ITpeaAMETa Yepe3 IEMOHCTPAIIMIO JETSIM IPUMEPOB
OTBETCTBEHHOTO, TPAXKIAHCKOTO MMOBEICHHSI, TPOSBICHUS YETIOBEKOIIO0US U 100pOCEPACUHOCTH, Yepe3 MOA00p COOTBETCTBYIOIINX
TEKCTOB JIJISl YTCHHMSI, 3a7a4 JIJIS PEIICHHUs, MPOOJEMHBIX CUTYaIui ISl OOCYKJIEHHUS B KJ1acce.

[IpumeHeHne Ha YPOKE HHTEPAKTUBHBIX ()OpM pabOTHI yUAIIUXCS: UHTEIUICKTYaIbHBIX UI'P, CTUMYIUPYIONIUX MTO3HABATEIBHYIO
MOTHBAIIHIO IKOJIHHUKOB; IUJAKTUIECKOTO TeaTpa, I/l MOJyUeHHbIE Ha YPOKe 3HAHHS OOBITPHIBAIOTCS B TE€ATPAIBHBIX TOCTAHOBKAX;
JMCKYCCHIA, KOTOpPbIE JAOT YYaIUMCSl BO3MOXKHOCTb TPUOOPECTH OIBIT BEACHUS KOHCTPYKTHBHOT'O IMAJIOTa; TPYIIOBOM pabOTHI I
paboThI B apax, KOTOPbIE y4YaT MIKOJIbHUKOB KOMaHTHOU paboTe U B3aMMOJICHCTBUIO C IPYTUMH JIETHMHU.

Bxirouenue B ypoK UTpOBBIX IIPOLIEYP, KOTOPBIE IIOMOTaOT IMOAAECPKAaTh MOTUBALIAIO IETEH K IOJyYECHHUIO 3HAHUH, HAaJIa>KUBAHUIO
MO3UTHUBHBIX MEKIUYHOCTHBIX OTHOIICHHUH B KJIacce, TOMOTAI0T YCTAHOBJICHUIO T0OpOKeIaTebHOM aTMocdephl BO BpeMsl ypoKa.
NuannurpoBanue u NoAAEpKKa UCCIEI0BATEIICKON JEATEIIbHOCTH IKOJIBHUKOB B pAMKax peaanu3alii UMU UHAUBUIYaJIbHBIX U
Fp}’HHOBBIX HCCICO0OBATCIIBCKUX HpOGKTOB, YTO AAaCT IIKOJbHHUKAM BO3MOXHOCTH HpI/I06p€CTI/I HABBIK CAMOCTOATCIBbHOT O peH_ICHI/ISI
TGOpGTI/I‘IeCKOﬁ HpO6J'IeMI)I, HAaBBIK FGHGpHpOBaHI/ISI nu O(bOpMJ'ICHI/Ifl CO6CTBCHHI)IX Hﬂeﬁ, HaBBIK YBa)KI/ITeJ'ILHOFO OTHOIIICHHUS K TYXUM
uaesM, oOpMICHHBIM B paboTax APYTUX UCCIeN0BaTeIeH, HABBIK MyOJIMYHOTO BHICTYIUICHUS TEpel ay JUTOpUeii, apryMEeHTHPOBAHUS
1 OTCTanBAHUA CBOGP’I TOYKHN 3peHI/I$I.

2.1

MexaHHYeCKHue U 9 1 Bbu6morexa [JOK
DJIEKTPOMArHUTHBIE https://m.edsoo.ru/7f41c97¢
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Paznea 3. OCHOBBI CIIEIIUAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

YcranosieHue JAOBCPUTCIIbHBIX OTHONICHUN MCXKAY YUUTCIIEM U €TO0 YUCHHUKAMU, CHOCO6CTBYIOHII/IX MMO3UTHUBHOMY BOCHPHUATUIO
y4dalMucs TpeboBaHui U MPOChO yUnTeElNs, MPUBJICUCHUIO X BHUMaHUS K 00CyKJaeMOi Ha ypoke MH(pOpMaIMK, aKTUBU3ALUU UX
MO3HABATEJIbHOMN JESATEIbHOCTH.

[ToOy>xaeHre MKOJIPHIUKOB COOJII0IaTh Ha YPOKE OOIIETIPUHSITHIC HOPMBI TTOBEICHHS, TTpaBujIa OOIIEHUS CO CTApIITUMU (YUUTEISIMHU) U
CBEPCTHHUKAMH (IIKOJIbHUKAMHU), MPUHIUIBI y4eOHON AUCUUILIMHBI U CAMOOPTaHU3aLUH.

[IpuBneueHne BHUMaHUS IIKOJIBHUKOB K IIEHHOCTHOMY aCIIeKTy U3y4aeMbIX Ha YpOKax SIBJICHHM, OpraHu3aius ux padoThl C
MOJTy4aeMOM Ha YPOKE COIMAIBHO 3HAYMMOM WH(OpMaIuel — HHUIIMUPOBAHUE €€ 0OCYKCHUS, BEICKa3bIBAaHUS YUAITUMHUCS CBOETO
MHEHUS TI0 €€ TIOBOJY, BEIPAaOOTKH CBOETO K HEll OTHOIIIEHUS.

Hcnonb30BaHre BOCIHUTATENBHBIX BO3MOXKHOCTEHN COJIepKaHusl y4eOHOro MpeIMeTa yepes3 IeMOHCTPAIUIO JETSIM IPUMEPOB
OTBETCTBEHHOTO, TPAXKIAHCKOTO MOBECHHSI, TPOSBICHUS YETTOBEKOIIO0US U 10OpOCEPACUHOCTH, Yepe3 MoA00p COOTBETCTBYIOIINX
TEKCTOB JJIsl YT€HUS, 3a7a4 JJIs pelieHus], MpoOJEeMHBIX CUTyaluid sl 00CYKIE€HUS B KIlacce.

[IpumeHeHne Ha YPOKE HHTEPAKTUBHBIX ()OpM pabOTHI yUAIIUXCS: UHTEIUIEKTYaIbHBIX UI'P, CTUMYIUPYIOLIUX TO3HABATEIBHYIO
MOTHBAIIMIO IIKOJIHHUKOB; IUJAKTUYECKOTO TeaTpa, Il MOJyYeHHbIE Ha YPOKe 3HAHHSI OOBITPHIBAIOTCS B TE€ATPAIBHBIX TOCTAHOBKAX;
TUCKYCCHIA, KOTOPBIC JAOT YYaIlUMCsl BOZMOKHOCTh PUOOPECTH OTBIT BEACHUS KOHCTPYKTUBHOTO JHMAJIOra; TPYIMIIOBOM pabOThI MK
paboThI B mapax, KOTOPhIE y4aT NIKOJIbHUKOB KOMaHAHON padoTe U B3aUMOACUCTBUIO C IPYTUMHU JEThbMH.

BxiroueHue B ypoK UTpOBBIX NPOLEAYDP, KOTOPbIE IOMOTalOT NOJIEPKATh MOTUBALIMIO JE€TEH K MTOJIYUYEHHUIO 3HAHUW, HAJTAXKUBAHUIO
MO3UTUBHBIX MEKIUYHOCTHBIX OTHOILICHHUH B KJIacce, TOMOTAl0T YCTAHOBJICHUIO 100pOsKeIaTenbHOi aTMocdephl BO BpeMsl ypoKa.
NuannurpoBanue u NOAAECPKKA UCCIEI0BATEIIBCKON JEATEIbHOCTH IIKOJIBHUKOB B pAMKAaxX Pealnu3alud UMU UHAUBUYaJbHbIX U
TPYMIIOBBIX UCCIEIOBATENBCKUX MIPOEKTOB, YTO JACT IIKOJIBHUKAM BO3MOXXHOCTh TPHOOPECTH HABBIK CAMOCTOSTEIHHOTO PEIICHUS
TeOpeTI/I‘ICCKOf/'I HpO6JI€MI)I, HaBBIK TCHECPHUPOBAHUA U O(bOpMJ'IeHI/ISI COOCTBEHHBIX Hﬂeﬁ, HAaBBbIK YBAKHUTCJIIbHOT'O OTHOILICHHS K Y KUM
uaesM, oopMIICHHBIM B paboTax APYTUX MCCeNoBaTesIel, HaBbIK MyOJIMYHOTO BHICTYIUICHUS MEepesl ayJUTOpueii, apryMeHTHPOBAHUS
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M OTCTaWBaHMUA CBOCH TOUKH 3pCHUS.

31 OCHOBBI CcTICIIHATBLHON 4 | bubmuoreka [JOK
' TEOPUH OTHOCHUTEIBHOCTH https://m.edsoo.ru/7f41c97¢c
Hroro no pazgeny 4

Pa3znea 4. KBAHTOBAS ®U3UKA

YcTaHoBIIeHHE JOBEPUTEIBHBIX OTHOLICHUN MEX/Y YUUTEIEM U er0 YUeHHUKaMH, CIOCOOCTBYIOLINX TTO3UTUBHOMY BOCIIPUSTHIO
yydalmucs TpeboBaHuM U MPOChO yunTelNs, MPUBJICUEHUIO UX BHUMaHUS K 00CyK1aeMOl Ha ypoke MH(pOpMaIK, aKTUBU3ALMU UX
IIO3HABATEJILHOMN NEATENbHOCTH.

[ToOyxeHne MKOILHUKOB COOIIOAATh HA YPOKE OOIIEPUHSTHIE HOPMbI IOBEIEHUS, IIPaBUiIa OOIIEHUS CO CTApIIUMU (YUUTEISAMU) U
CBEPCTHHUKAMM (IIKOJIbHUKAMH), IPUHIUIBI y4eOHON AUCIUILIMHBI U CAMOOPTaHU3aLUH.

[IpuBrneueHne BHUMaHUS IIKOJIBHUKOB K IIGHHOCTHOMY aCIIEKTy U3y4aeMbIX Ha YpOKax SIBJICHHM, opraHu3anus ux paboThl C
MOJTy4aeMoil Ha YpOKe COLMAIbHO 3HAYNMOM HH(pOpMaIield — MHUIIMAPOBAaHHUE €€ 00CYKIICHHsI, BEICKa3bIBaHUS YUYALIHMUCS CBOCTO
MHEHHS IO €€ MOBOJLy, BEIpaOOTKH CBOETO K HEH OTHOIIEHUS.

Hcnonb30BaHne BOCIUTATENbHBIX BO3MOXHOCTEH COJIEpKaHUsl yUeOHOro IpeIMeTa yepes IEMOHCTPALUIO JETSIM IPUMEPOB
OTBETCTBEHHOT'0, I'Pa’KJAHCKOI'0 TIOBECHNUS, IPOSABICHUS YEJIOBEKOII00U U 100pOCEPAECUHOCTH, Yepe3 MoA00p COOTBETCTBYIOLIMX
TEKCTOB JJIsl YTE€HUS, 3a7a4 JJIs peleHus], MpoOJeMHBIX CUTyalui JUIsl 00CYK/I€HHUs B KJlacce.

IIpuMeHeHMe Ha ypOKe MHTEPAKTUBHBIX (OPM pabOThl yHaIIUXCsl: UHTEIUIEKTYalIbHBIX UIP, CTUMYJIUPYIOIIUX [T03HABATEIbHYIO
MOTHUBAIMIO IIKOJILHUKOB; TUAAKTUYECKOI0 TeaTpa, Te MOJyUYCHHbIE Ha YPOKE 3HAHHsI OOBITPBIBAIOTCS B T€AaTPAJIbHBIX IOCTAHOBKAX;
JMCKYCCHI, KOTOpbIE JAOT yYaIlUMCsl BO3MOXKHOCTb IPUOOPECTH OIBIT BEAECHUS! KOHCTPYKTHUBHOI'O IMAJIOra; TPYIIOBOM pabOThl MU
paloThI B apax, KOTOPbIE y4aT IIKOJIBHUKOB KOMaHAHOM paboTe U B3aUMOAEHCTBUIO C JPYTUMH JI€TbMHU.

BxiroueHne B ypok UTPOBBIX NPOLELYP, KOTOPbIE IOMOTAIOT MOAJIEPKAaTh MOTUBALIMIO IETEN K MOJIYUYEHHUIO 3HAHUH, HaJa)KUBAHUIO
MO3UTHUBHBIX MEKJIMYHOCTHBIX OTHOLLIEHUH B KJ1acce, TOMOIaloT yCTaHOBJICHUIO JOOpOKeNaTeIbHOM aTMOC(Ephl BO BpeMs YpOKa.
WNHunuupoBaHue U noaep:kKa UCCIe10BaTeNbCKON NEATENBHOCTH IKOJIBHUKOB B paMKax pealu3alid UMUA WHAUBUAYAJIbHBIX U
IPYMIIOBBIX UCCIIEA0BATENBCKUX TPOEKTOB, YTO JACT HIKOJIBHUKAM BO3MOKHOCTh MMPHOOPECTH HABBIK CAMOCTOSATEIBHOTO PEILICHHS
TEOPETUYECKOH MPOOIIeMBbl, HABBIK T€HEPUPOBAHUS U OPOPMIICHHUS COOCTBEHHBIX HJIEH, HABBIK YBRKUTEIHOTO OTHOIIEHHS K UYKHM
uzaesM, oopMICHHBIM B paboTax APYTUX UcCeoBaTesIeH, HaBbIK MyOJIMYHOTO BBICTYIUICHUS Mepesl ay JUTOpueil, apryMeHTHPOBAHUS
U OTCTAauBaHUS CBOEH TOUKM 3pEHUSI.

4.1

ONeMEHThI KBAHTOBOM 6 bu6mmoreka [JOK
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Paznesa S. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKHU

YcTaHOBNIEHUE TOBEPUTEIHHBIX OTHOIIEHUH MEKy YUUTEIEM U €r0 YYeHUKAMU, CIIOCOOCTBYIOMIMX O3UTUBHOMY BOCIIPUSITHIO
y4daluMmucs TpeboBaHui U MPoch0 yUnTENs, MPUBJICYCHUIO X BHUMaHUS K 00CyKJaeMoii Ha ypoke HH(pOpMAaIK, aKTUBU3ALIMU UX
[I03HABATEJILHON 1E€ATEIbHOCTH.

[ToOyxeHne MKOILHUKOB COONIOAATh HA YPOKE OOIIEPUHSITHIE HOPMBI TOBEICHUS, TIPaBUiIa OOIICHUS CO CTAPIIUMU (YUUTESIMU) U
CBEPCTHUKAMH (IIKOJIbHUKAMH ), TPUHIIMITEI Y4€OHOH TUCIMIUIMHBI U CAMOOPTaHU3AIIH.

[IpuBneueHne BHUMAaHUS IIKOJIBHUKOB K IIEHHOCTHOMY aCIeKTy M3y4aeMbIX Ha YpOKax SBJICHHI, OpraHu3aius ux paboThl C
MOJTy4aeMoil Ha ypOKe COLMAIbHO 3HaYMMOI nH(popMaIiel — MHUIIMMPOBAaHUE €€ 00CYKIIEHHs, BEICKa3bIBaHUS YUALIIMUCS CBOETO
MHEHHMS IO €€ MOBOJLy, BEIpaOOTKH CBOETO K HEH OTHOIIECHUSI.

Hcnonp30BaHne BOCIUTATENBHBIX BO3MOXHOCTEH COJIEpKaHUS YUEOHOT 0 IpeIMeTa Yepe3 IEMOHCTPALIUIO JETSIM IPUMEPOB
OTBETCTBEHHOT0, TPAXKJAHCKOTO TIOBECHUS, IPOSBICHHS YeTIOBEKOIIO0US M T0OpOCEpACUYHOCTH, Yepe3 MoA00p COOTBETCTBYIOLIMX
TEKCTOB JJIsl YTE€HUS, 3a7a4 JJIs peleHus], MPOOJIEMHBIX CUTyallui JUIsl 00CYK/I€HUs B KJlacce.

[IpumeHeHne Ha ypOKEe HHTEPAKTUBHBIX (OPM pabOThI yUAIIUXCSI: MHTEIUIEKTYaJIbHBIX UIP, CTUMYJIHPYIOIIUX TO3HABATEIBHYIO
MOTHBAIIMIO IIKOJIBHUKOB; IUJAKTUYECKOTO T€aTpa, /i€ MOJyYeHHbIE HAa YPOKE 3HaAHMsI OOBITPHIBAIOTCS B TE€ATPAJIbHBIX [TOCTAHOBKAX;
JIMCKYCCHIA, KOTOpPbIE JAOT YYaIIUMCS BO3MOKHOCTD TPUOOPECTH OIBIT BEACHUS KOHCTPYKTHBHOT'O IUAJIOTa; TPYIIIOBOM paObOTHI T
paboThI B apax, KOTOPbIE y4yaT IIKOJIbHUKOB KOMaHIHOW paboTe U B3aUMOJECHCTBUIO C IPYTUMHU JIETbMHU.

BxiroueHune B ypok UTPOBBIX NMPOLELYP, KOTOPbIE IOMOTAIOT MO/AJIEPKaTh MOTUBALIMIO IETEH K MOIYUYEHHUIO 3HAaHUH, HaJa)KHBAHUIO
MO3UTUBHBIX MEKJIMYHOCTHBIX OTHOLIECHHUH B KJ1acce, IOMOTal0T YCTAHOBJICHUIO 100posKeIaTeIbHOU aTMOc(ephl BO BpeMsl ypoKa.
WNHunmupoBanue U nojiepkka UCCae10BaTeNbCKON e TEIbHOCTH IKOJIBHUKOB B paMKax pealu3alid UM UHAUBUIYAJIbHBIX U
TPYMIIOBBIX UCCIEIOBATENbCKUX MIPOEKTOB, YTO JACT IIKOJIBHUKAM BO3MOXHOCTh IPUOOPECTH HABBIK CAMOCTOSATEIBHOTO PELLICHUS
TEOPETHUUECKON MPOOJIEMbl, HABbIK T€HEPUPOBAHUS U 0)OPMIICHHUSI COOCTBEHHBIX UJIE€H, HABBIK YBAXKUTEILHOTO OTHOLIEHUSI K Uy>KUM
uaesim, obopMIICHHBIM B paboTax APYruX HUCCieoBaTeNel, HaBbIK MyOJUYHOTO BBICTYIUICHHUS NIEpe]l ay IMTOPUEH, apryMEHTHPOBAHUS
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M OTCTaWBaHMUA CBOCH TOUKH 3pCHUS.

51 DNIeMEeHTHI aCTPOHOMHUH 1 7 | bubnmoreka [JOK
' aCTpOPU3UKH https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 7

Pa3nesn 6. OBOBIIAIOIIEE IOBTOPEHUE
VYcTaHoBIIEHHE JOBEPUTENBHBIX OTHOLICHUH MEXKIy YYHTElIeM M €ro YYEHHKaMH, CIIOCOOCTBYIOIIMX MO3UTUBHOMY BOCIPHSITHIO
ydaluMucs TpeOOBaHUI W MPOCHO y4YUTENs, NPUBJICUCHHIO MX BHUMAHHUSA K 0OCYKIaeMoil Ha ypoke MH(POpPMAalWHu, aKTUBU3AIMH HX
II03HABATEIILHOM EATEIbHOCTH.
[ToOy>kneHne IMKOIBHUKOB COOJI0JATh HAa YPOKE OOMICTIPUHSATHIE HOPMBI MOBEACHUS, MpaBWiIa OOMICHUS CO CTAPIIUMH (YUUTEISIMHU) U
CBEPCTHUKAMH (IIKOJbHUKAMHU), IPUHIUIBI yU€OHOW JUCLMILIMHBI U CAMOOpPTraHU3alUH.
[TpuBrieyeHre BHUMAaHUS IIKOJIBHUKOB K IICHHOCTHOMY acleKTy M3y4aeMbIX Ha ypOKax sIBJICHUH, OpraHu3alys X padoThl C Moy4aeMoil Ha
YPOKE COLMAIBHO 3HAaYMMON MH(pOpMaIeld — HHUIIMUPOBAaHUE €€ 00CYKIAEHUs, BBICKAa3bIBAaHHsI yUaIlUMKCS CBOETO MHEHHMS TI0 €€ MOBOJY,
BbIPA0OTKH CBOETO K HEHl OTHOIIEHUS.
Hcnonb30BaHue BOCHMTATENBHBIX BO3MOXKHOCTEH cojaep)kaHMs ydyeOHOro mpeaMeTa uepe3 JEMOHCTpAalMI0 JEeTIM IPUMEPOB
OTBETCTBEHHOT0, I'PAKIAHCKOTO MOBEJICHHSI, TPOSBICHUS YEJIOBEKOIIO0US U 100pOCepICUHOCTH, Yepe3 M0A00p COOTBETCTBYIOLINX TEKCTOB
JUISL YTEHUs], 3a]1a4 JJIs peIeHus], TPOOJEMHBIX CUTyallui JJisi 00CYKIeHHs B KJlacce.
[IpumMeHeHMe Ha YpOKE MHTEPAKTUBHBIX ()OPM pabOThI YUALUXCS: MHTEIEKTYaIbHbBIX UTP, CTUMYJIMPYIOLINX O3HABATEIbHYIO MOTHBALIUIO
IIKOJIBHUKOB; JTUAAKTUYECKOTO TeaTpa, IJie IMOJIyYeHHbIE Ha YpOKE 3HaHUS OOBITPHIBAIOTCS B TEaTPaJbHBIX MOCTAHOBKAX; JMCKYCCHH,
KOTOpBIE JAI0T YYaIIMMCSl BO3MOKHOCTH IMTPHOOPECTH ONBIT BEACHUSI KOHCTPYKTHBHOTO JAMAJIOra; TPYIIOBOI pabOThl iU pabOTH B apax,
KOTOpBIE yuaT IIKOJIbHUKOB KOMaH/IHOM paboTe ¥ B3aUMOJICHCTBUIO C APYTUMU JAETbMHU.
BxiroueHne B ypoK HIpOBBIX NpOILEAYp, KOTOpBIE MOMOTarT HOAAEpkKaTb MOTHUBALMIO JE€Ted K IMOIY4YEHMIO 3HAHWM, HaJaKUBAHUIO
MO3UTUBHBIX MEKJIMUYHOCTHBIX OTHOLIEHHUH B KJlacce, IOMOTal0T YCTaHOBJICHUIO I0OpOsKenaTeaIbHOW aTMoc(ephl BO BpeMsl ypokKa.

NunnyupoBaHue U MOAAEPKKA UCCIEAOBATEIBCKOMN NEATEIBHOCTH IKOJIBHUKOB B paMKaX pealli3alii MU UHIUBUYAIbHBIX U TPYNIIIOBBIX
HCCIIEI0BATENbCKUX IIPOEKTOB, YTO JACT IIKOJIBHUKAM BO3MOXHOCTh IPUOOPECTH HABBIK CAMOCTOSTEIBHOTO PELLIEHUS] TEOPETUYECKOM
po0JIeMbl, HaBBIK T€HEPUPOBaHUS U O(hOPMIICHUSI COOCTBEHHBIX HUJIEH, HABBIK YBAKUTEILHOI'O OTHOLICHHUS K Uy)KUM UM, O(DOPMIIEHHBIM B
paboTax Ipyrux UccieoBaTelNeil, HaBbIK IyOJMYHOTO BBICTYIUICHHS NIEPE] ay AMTOPHEH, apryMEHTUPOBAHUS U OTCTAMBAHUS CBOCH TOUKH
3peHusl.

6.1 O6o0maroree MOBTOPEHHE 4 bu6mmoreka [JOK
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https://m.edsoo.ru/7f41c97¢

Hroro no pazgeny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB 68

10 [IPOT'PAMME
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IHOYPOYHOE IIJTIAHUPOBAHHUE

10 KJIACC
KoanuecTBo yacos DJIeKTPOHHbIE
JlaTa

Ne uudgposbie

Tema ypoxka Kontposabubie | IlpakTuyeckue | H3Yy4Y€HH
n/n Bcero o0pa3oBaTtejibHbIE

padoTsbI padoThI s
pecypchl

Pone 1 MecTO pu3uKu B

| (hopMHUpOBaHUH COBPEMEHHOM ) bubnmnorexa [JOK
HAay4YHOM KapTHHBI MUpa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JeATETLHOCTH JIFOICH
MexaHndeckoe JBHKEHUE.

) OTHOCUTEIIFHOCTh MEXaHHYSCKOTO | bubnuoreka [JOK
nerkeHns. [lepemenienue, CkopocTs, https://m.edsoo.ru/ff0c3508
YCKOpEeHHUE

3 PaBHOMEpHOE IPSIMOJIMHEWHOE 1 bub6muoreka [IOK
JIBUXKEHUE https://m.edsoo.ru/ff0c3620
®du3uka — Hayka O IPUPOJE.

4 Hayunsie MeT(})] bl HOEH;)HH;I 1 Bubmmoreia LIOK

Y A https://m.edsoo.ru/ff0c32e2
OKPY’KaIoIIIero MUpPa

5 PaBHOyCKOpEHHOE NPSIMOIUHENHOE 1 bubnuorexa [JOK
IBWKCHHUC https://m.edsoo.ru/ff0c372e

6 CBoOoaHOe najieHue. Y CKopeHue ) bubnuorexa [JOK
cBOOOIHOTO ITaAEeHUS https://m.edsoo.ru/ff0c39cc
KpuBonmHeliHOE ABUKEHUE.

. bubmuoreka [JOK

7 JIBrKeHue MaTepUaJIbHOW TOYKH 110 1

OKPYKHOCTH

https://m.edsoo.ru/ff0c3ada
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HpI/IHHI/IH oTHOcUTENbHOCTHU I anumnes.

Toukd. Teopema 00 U3MEHEHUH
KMHETUYECKOW SHEPTUU

8 WNHepuunanbHble CHCTEMBI OTCUETA bubmmorexa TIOK
pi . ) https://m.edsoo.ru/ff0c3be8
[IepsrIii 3ak0oH HproTOHA
Macca tena. Cuna. [Ipunnun
9 cynepno3uiuu cui. Bropoi 3akox bubmmorexa [TOK
yuep ’ p . https://m.edsoo.ru/ff0c3be8
HproToHa 111 MaTepUaIbHON TOUYKHU
Tperuii 3axkon HeroToHa 1uis bub6nuoreka [IOK

10
MaTEepUAIBHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKkoH BCEeMUPHOTO TsAroTteHus. Cumna

11 TskecTH. IlepBast kocMuueckas bubmmorexa [JOK

- Hep https://m.edsoo.ru/ff0c3d00
CKOPOCTb

12 Cuna ynpyrocrtu. 3akoH ['yka. Bec bubnuoreka [IOK
TEIa https://m.edsoo.ru/ff0c3el8
Cuna tpenus. KoaddumueHt Tpenus.

13 Cuina cin OTHBJIeI({qu:I apu I[BI/IE(GHI/II/I Enbmiorexa TOK

P P https://m.edsoo.ru/ff0c3£76
Teja B )KUIKOCTH WJIU ra3e
[TocTynarenbHOE U BpamareibHOe

14 JBIDKEHUE a0COIIOTHO TBEPIOTO TEa. bubnuotexa [JOK
MowmeHT cunsl. [lnedo cuibl. Y cnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TEIIA
NMnynbec MaTepualbHON TOYKH,

15 CHUCTEMBI MaTEPUAIIbHBIX TOYEK. bubnmoreka [JOK
Nmmynbe cuibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
HMITyJIbCa. PeakTUBHOE IBUKEHUE
PaboTa 1 MOIITHOCTH CHITBL.

16 Kunernyeckas sHeprust MaTepuaabHON bu6mmoreka [IOK

https://m.edsoo.ru/ff0c4502
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[ToTeHuunanpHast SHEPTHUS.
[ToTenuuanbHas SHEpPTrUs yopyro

but6mmoreka [{OK

17 neopMHUPOBAHHON MPY >KUHEL.
(popmup Py https://m.edsoo.ru/ff0c461a
[ToTenmanpHas SHEPTUs Tea BOIU3U
MOBEPXHOCTU 3eMIIN
[ToTreHManbHBIE U HEMTOTEHIIMATbHBIE
cuiibl. CBsi3b paboTHI
18 HEMOTEHIIMAJIbHBIX CHJI C U3MCHEHHUEM bubmmoreka [{OK
MEXaHUYECKOW SHEPTUU CUCTEMBI TEIl. https://m.edsoo.ru/ff0c478c
3aKOH COXpaHEHHUs] MEXaHUYECKOM
SHEpPruu
JlabopaTopHas pabota
«HccnenoBanue cBsi3u pabOTHI CHIIBI C
. bubmuoreka [JOK
19 W3MEHEHUEM MEXAHUYECKOU DHEPIUU
https://m.edsoo.ru/ff0cSefec
TeJla Ha MPUMEPE PaCTSHKEHUS
PE3UHOBOIO KI'yTa»
KonTponbhas pabota no teme
20 «Kunematuka. /lmHaMmuka. 3aKOHBI bubmoreia HOK
' ' https://m.edsoo.ru/ff0c4b74
COXpaHEHUSI B MEXaHUKE)
OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-
21 €TUYECKOU TEO bpoyHoBckoe bubmmorexa [IOK
KHHETHYECKON TCOPHH. HOBCK
P poy https://m.edsoo.ru/ff0c4dc2
neuxkerne. Juddysus
Xapakrtep JBUKEHUSA U
2 B3aMMOJICUCTBUS YaCTHI] BEISCTRA. but6mmoreka [{OK
Mogenu cTpoeHus ra3oB, KUIAKOCTEH https://m.edsoo.ru/ff0cSefc
U TBEPABIX TEN
” Macca monexyi. KonnyectBo bu6mmoreka [IOK

BemiecTBa. IloctosHHas AsBor aapo

https://m.edsoo.ru/ff0c5efc
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TennoBoe paBHoBecue. TemnepaTtypa

24 u e€ u3Mmepenue. [llkana remnepar bubmmorexa LIOK
p ' patyp https://m.edsoo.ru/ff0c5efc
Ilenbcus

)5 Wneanpnerii raz 8 MKT. OcHOBHOE bu6nuorexka [JOK
ypaBHenne MKT https://m.edsoo.ru/ff0c4fde
AOcoioTHas TeMrepaTypa Kak Mmepa

26 CpeIHe KHHETUYECKON YHEPTUU bubnmnoreka [JOK
JBUYKEHUSI MOJIEKYJI. Y paBHEHHE https://m.edsoo.ru/ff0c511e
MenneneeBa-Knaneiipona

bubmmorexa [{OK
27 3akoH /JlanpToHa. I"a30BbIE 3aKOHBI
A https://m.edsoo.ru/ff0cSefc
JlaboparopHas pabora

73 «HccnenoBanre 3aBUCUMOCTH MEXITY bu6muotexa [HOK
rapaMeTpamMu COCTOSTHUSA https://m.edsoo.ru/ff0cSefc
pa3peKEeHHOro ra3a»

29 N3onponeccel B UACAIBHOM ra3e U ux bub6muoreka [IOK
rpaduyeckoe mpeacTaBIecHUe https://m.edsoo.ru/ff0c570e
BnyTtpennsisa sueprus
TEPMOAMHAMHUYECKOM CHCTEMBI U

30 crniocoOblI e n3mMenenus. Konnyectso bu6muoteka [IOK
TEIUIOTHI U paboTa. BHyTpeHH: s https://m.edsoo.ru/ff0c5952
SHEPTUsl OJHOATOMHOI'O UJI€aJTbHOTO
rasa

31 Bunel renionepenaun bubamorexa TIOK

A pes https://m.edsoo.ru/ff0c5¢c36
VY nenbHas TEIIOEMKOCTh BEIIECTBA.
but6mmoreka [JOK
32 KonunuecTBo TenaoTel npu

TCIuIonepeaayc. A,Z[I/Ia6aTHLII>'I nponecc

https://m.edsoo.ru/ff0c5c36
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HepBHﬁ 3aKOH TCpMOAUMHAMUKHU U €TO

bubmmoreka [{OK

33
IIPUMEHEHUE K U30IIpolieccaM https://m.edsoo.ru/ff0cSefc
Heob6patumocTs miporieccoB B
34 pu (I)’ e. Bropoit I;aKOH bubmmorexa LIOK
pupoze. BTop https://m.edsoo.ru/ff0c6230
TEPMOIMHAMUKHU
35 [punnun neiictBus u KI1J{ rermnosoit bubnuoreka [JOK
MaIlIHBI https://m.edsoo.ru/ff0c600a
36 Hukn Kapno u ero KITQ
37 DKosornyeckue npooaeMbl
TEIUIOAHEPTeTUKHI
13 O6o0maromuii ypok « MoseKyisipHast bubnuotexa [JOK
(uszuka. OCHOBBI TEPMOTUHAMUKID) https://m.edsoo.ru/ff0c6938
KonTponbhas pabota no teme
39 «MonekynspHas pusuka. OCHOBbI bubmmorexa IIOK
yap ) https://m.edsoo.ru/ff0c6a50
TEPMOANHAMUKID
40 [TapooOpa3zoBaHue 1 KOHJEHCALIHS. bu6mmoreka [IOK
Hcnapenue u kuneHue https://m.edsoo.ru/ff0c63b6
AOGCOTIOTHAS ¥ OTHOCUTENIbHAS
41 BJIAKHOCTb BO3/1yxa. HachleHHbIN bubmmorexa TIOK
Ayxa. H https://m.edsoo.ru/ff0c64d8
nap
Teépnoe Teno. Kpucrammueckue u
4 amopdHbIe Tena. AHU30TPONHUS bu6muoteka [IOK
CBOMCTB KpucTauioB. JKujakue https://m.edsoo.ru/ff0c6510
kpuctauibl. COBpeMeHHbIE MaTepHAIIbI
[1naBneHue u KpUCTAIIU3AIIHSL.
but6mmoreka [JOK
43 VenpHas TEIUIOTA IIJIABJICHUS.

Cyb6numarus

https://m.edsoo.ru/ff0c6708
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but6mmoreka [JOK

44 vy o
paBHeHHe TCTLITOBOTO barnatca httDs://m.edsoo.m/ffOc6820
OnexTpusanus Tea. JIEKTPUIECKUI
45 3apsa. [(Ba Buaa 3IEKTPUYECKUX bubmorexa [IOK
PR A p https://m.edsoo.ru/ff0c6bcc
3apsi0B
IIpoBOAHUKHN, TUIIEKTPUKHA H
46 nfn TIPOBOJIHUKHA 3a1§f))H COXpaHEHHUSI bubmorexa I{OK
YHpOBOA ) p https://m.edsoo.ru/ff0c6bce
ANEKTPUYECKOTO 3apsia
BzaumoaeiicTBre 3aps10B. 3aKOH
47 Kymnona. Toue4HbIN dIIEKTpUYECKUIT bubnnotexa LOK
y ' P https://m.edsoo.ru/ff0c6ced
3apsn
Hanpssk€HHOCTB 2JIEKTPHYECKOTO
43 nosist. [IpuHnun cynepnosuuuu bubmmoreka [IOK
BJIEKTPUUECKHUX ToseH. JInnnn https://m.edsoo.ru/ff0c6df2
HANPSOKEHHOCTH
Pabota cuit 3IeKTpoCTaTHIeCcKOro
49 noist. ITorennuan. PasHocTh bubnnorexa [IOK
’ tadt. https://m.edsoo.1u/ff0c6£00
MHOTEHIIAATIOB
IIpoBOOHUKY U JUIIEKTPUKHU B
50 :-mllm OCTaTUYECKOM HOIjIe bubmorexa I{OK
p ' https:/m.edsoo.ru/ff0c7018
JusnexTpuueckasi IpPOHULIAEMOCTh
but6mmoreka [JOK
51 OnekrpoéMkocTh. KoHpencaro
JICKTPOEMKOCT HAcHcaTop https://m.edsoo.ru/ff0c7126
DIEKTPOEMKOCTD IJIOCKOTO
52 KOHJEHCATOpa. DHEPTUS 3aPSKEHHOTO bubmorexa I{OK
g pa. P P https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
53 JlabGopaTopHas pabora "l3mepenue

NEKTPOEMKOCTH KOHEHcaTopa"
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54

IIpuHUMO JEUCTBHS Y PUMEHEHUE
KOHJICHCATOPOB, KOMMUPOBAJIBHOTO
amnmnapara, CTpyHHOro npuHTepa.
DIIeKTpOCTaTUYECKAs 3alluTa.
3a3eMiIeHUE IEKTPONPHOOPOB

but6mmoreka [{OK
https://m.edsoo.ru/ff0cSefc

55

DIIEKTPUYECKUI TOK, YCIOBUS €0
cyniectBoBaHus. [I0CTOSHHBIN TOK.
Cuna Toka. Hanpsikenue.
Conpotunenue. 3akoH Oma it
ydacTKa 1enu

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

56

[TocnenoBarenbHOE, TapauIeIbHOE,
CMEIIIaHHOE COEIMHEHNE
npoBoAHHUKOB. JlaboparopHas pabota
«M3ydeHne CMENIIaHHOTO COeMHEHUS
PE3UCTOPOBY»

0.5

57

PaboTa 1 MOITHOCTP ANEKTPHUYECKOTO
Toka. 3akoH Jlxoysns-Jlenma

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

58

3akon Oma AJis MOTHOM (3aMKHYTOM)
anekTpudeckoi nenu. Koporkoe
3ambIkanue. JlabopatopHas pabora
«M3mepenune D/1C uctoyHuka Toka u
€r0 BHYTPEHHETO COTPOTHBICHUS

0.5

bu6nuorexa [JOK
https://m.edsoo.ru/ff0c7ae0

59

DneKTpoHHAs MPOBOAUMOCTH TBEPIBIX
METaJUIOB. 3aBUCUMOCTh
COHpOTI/IBJ'IeHI/ISI MCTAJIJIOB OT
TemriepaTypbl. CBEepXIIPOBOIUMOCTh

but6mmoreka [JOK
https://m.edsoo.ru/ff0c5efc
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DNEeKTpUUYECKUI TOK B BAaKyyMe.
CBoJicTBa 2JIEKTPOHHBIX ITyYKOB

49




[TonmynpoBoAHUKH, UX COOCTBEHHAS U
MpUMecHask MPOBOAUMOCTh. CBOMCTBA

but6mmoreka [JOK

01 p—mn-niepexona. [lonynpoBogHukoBeie 1 https://m.edsoo.ru/ff0c84ae
MIPUOOPHI
DNeKTpUYECKUN TOK B pacTBOpax U

2 pacIuiaBax 3JIEKTPOJIMTOB. | bubnmoreka [JOK
DIIEKTPOJIUTHIECKAS] JUCCOIUALIHS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOJIN3
DJIEKTPUYECKUI TOK B ra3ax.

63 CamocTosTeNbHBIN U | bubnuorexa [JOK
HECAMOCTOSITEbHBIN pa3psa. MomaHus. https://m.edsoo.ru/ff0c84ae
[Inazma
OnexTpuyeckrue npuOopsl U

64 YCTPOWCTBA U UX MPAKTUIECKOE ) bubnmnoreka [JOK
npuMeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
6e30MmacHOCTH

65 O6o0marouii ypok ) bu6mmoteka [IOK
«INEKTPOIMHAMHUKAY https://m.edsoo.ru/ff0c88be
KonTponbhas pabota mo teme

66 «Qnekrpocratuka. [TocrosHHbBIN 1 bubnunoreka [IOK
aeKTpUYeCcKuil TOK. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cperax»

67 PesepBHblii ypok. KonTponbHas 1 bubmuoteka LIOK
pabora 1o Teme "DIeKTpouHaAMHKA" https://m.edsoo.ru/ff0c8c56

68 PesepBubIil ypok. O600maronuii ypok | bubnuotexa [JOK
o temam 10 kiacca https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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11 KIIACC

KonuyecTBo yacoB DJIEeKTPOHHBIE
Nen/m | Tema ypoka Konrpoabusie | Ipakruuecku flata wapposkie
Bcero u3y4deHusi | oOpa3oBaTeJbHbIC
padoThI e padoThblI pecypesI
ITocTosiHHBIE MAarHUTHI U UX

) B3auMo/ieicTBUe. MarHuTHOE TOJIE. | bubmuoreka [JOK
Bekrop MarHuTHON MHAYKIMH. JIMHUK https://m.edsoo.ru/ff0c9778
MarHMTHOM UHTyKIUU
MaruutHO€ 1oJie MPOBOIHUKA C

) ToKOoM. OnbIT Dpcreaa. 1 bubnuoreka LIOK
B3anmoneiicTBre NpOBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaboparopHnas pabota «3yuenue | 1 bubnuoreka LIOK
MarHUTHOTO IIOJIS KaTYIIKHA C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBMe MarHUTHOIO NOJISI HA
MPOBOJHUK ¢ TokOM. Cuiia Amriepa.

4 JlaGoparopHas pabota | 1 bubnuoreka [JOK
«Hccnenosanue nelcTBUS https://m.edsoo.ru/ff0c9acO
IIOCTOSIHHOT'O MAarHUTa Ha PaMKy ¢
TOKOM»

JleiicTBE MarHUTHOTO T10JIS Ha

5 JBIDKYILYIOCS 3apsKCHHYH0 YAaCTHILY. | bubnuoreka [IOK
Cuna Jlopenna. Pabota cuibl https://m.edsoo.ru/ff0c9df4
Jlopenua

6 DneKkTpoMarHuTHas MHAyKuus. [Totok 1 bu6mmoreka [JOK

BEKTOpa MarHuTHOM uHAyKmu. J/1C

https://m.edsoo.ru/ff0ca600
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WHIYKIAW. 3aKOH 3JIEKTPOMarHuTHOM
nHaykiuu dapanes

JlaboparopHuas padoTa

7 «HccmenoBanue sABICHUS bubmotera [IOK
a . https://m.edsoo.ru/ff0cal S0
AJIEKTPOMATrHUTHON WHIYKITUN
NHnyKTUBHOCTD. SIBIICHUE
2 camonHaykiuu. JJ1C caMOMHIYKITUH. bubnmnoreka [JOK
OHeprusi MarHUTHOTO TOJIS1 KaTYLIKU C https://m.edsoo.ru/ff0ca600
TOKOM. DJIEKTPOMArHUTHOE TOJIE
TexHnueckue ycTpomucTBa U ux
MIPUMEHEHUE: MOCTOSTHHBIE MarHUTHI,
9 3JIEKTPOMATrHUTBI, DJIEKTPOABUTATEND bubmorexa LHOK
p > P ’ https://m.edsoo.ru/ff0ca600
YCKOPHUTEIIN 3JIEMEHTAPHBIX YACTHII,
WHIYKIIMOHHAS TI€Yh
10 O6o06matomuit ypok « MarautHoe bubnuoreka [IOK
noJie. DIIEKTPOMarHuTHasi MHIYKIUS» https://m.edsoo.ru/ff0cab&2
KoHTponbHas paboTta 1mo teme
11 «MaraurtHoe 1moJe bubmorexa HOK
) https://m.edsoo.ru/ff0cad58
DNeKTpOMarHuTHAsE MHAYKLIUS
CB0OOIHBIE MEXaHUYECKUE
konebanus. 'apmonndeckue
12 KoneOanus. YpaBHEHHE bubmmorexa TIOK
P . https://m.edsoo.ru/ff0caf06
TapMOHHYECKUX KOJICOaHHIA.
[IpeBpatienue sHepruu
JlabopaTtopHnast pabota
13 «Hccnenosanne 3aBUCUMOCTH

nepuojaa MajbIxX KojieOaHHid rpy3a Ha
HUTH OT JAJTUHBI HUTH U MAcChl Tpy3a»
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Koneb6arenbupiii KOHTYp. CBOOOTHBIC
AJIEKTPOMArHUTHBIE KOJIeOaHHs B

bu6mmoreka [JOK

14 HieaIbHOM K0jie0aTeIbHOM KOHTYPE.
a yp https://m.edsoo0.ru/ff0cb820
AHaJIOrus MEX1y MEXaHUYECKUMU U
ANEKTPOMArHUTHBIMU KOJIeOaHUSIMU
®opmyna Tomcona. 3akoH
15 COXpaHEHHUs YHEPTUHU B UACATLHOM bubmorexa LOK
P p https://m.edsoo.ru/ff0cb9c4
KOJIe0aTeTbHOM KOHTYPE
[IpencraBnenue o 3aTyxaromux
KoJeOaHusX. BeiHy)IeHHBIE
16 MeXaHHYeCKHe KoneOanus. Pezonanc bubmorexa HOK
) ' https://m.edsoo.ru/ff0cbb86
BriHyX)1€HHBIC 3JIEKTPOMArHUTHBIE
KoJieOaHus
[lepemennblil Tok. CUHYCOUJAIbHBIN
MEPEMEHHBIN TOK. MOIIHOCTh
17 MepEeMEHHOT0 TOKa. AMINUIUTYIHOE U bubmorexa HOK
IV) | y https://m.edsoo.ru/ff0cbd34
JENCTBYIOIEE 3HAUCHUE CUITBI TOKA U
HaNpsHKeHUs
Tpancdhopmarop. IIponzsoacTso
18 HS e):[j:{apﬂ o g €6§€HHG ’ bubmotera [IOK
p j‘p https://m.edsoo.ru/ff0ca600
AIEKTPUIECKON SHEPTUU
YCTpOUCTBO U IPAKTUYECKOE
19 MIPUMEHEHHUE IIEKTPUIECKOTO 3BOHKA, bu6mmoreka [JOK
reHeparopa NepeEMEHHOr0 TOKa, JTMHHUN https://m.edsoo.ru/ff0cc324
3eKTporepeaad
20 DKOJI0rM4ecKue pucKy Ipu

IIPOU3BOJICTBE JIEKTPOIHEPTUU.
KynbTypa ucnosab3oBaHus
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QJICKTPOOHCPI'vHA B MMOBCETHEBHOM
KHU3HU

MexaHndeckne BOJIHBI, YCJIOBUSA
pacnpoctpanenus. [lepuon. Ckopoctb

Bbu6mmorexa [JOK

21
pacupoCTpaHEHUs U JJIINHA BOJHBI. https://m.edsoo.ru/ff0ccas4
[Tonepeunslie ¥ MPOJIOJIbHBIE BOJIHBI
2 3ByK. CKOpOCTh 3BYyKa. | pOMKOCTH bubnmnoreka [JOK
3ByKa. Bricora ToHa. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
DJEeKTPOMarHUTHHIE BOJHBI, UX
23 cBOMCTBa U ckopocTsk. [Ilkana bubmmorexa LIOK
P ) https://m.edsoo.ru/ff0ccfe0
ANIEKTPOMATHUTHBIX BOJH
[TpuHIMIIBI paUOCBSI3U U
24 TGIJ)IGBI/I eHHE PazButue cpencrs Bubmmorexa [JOK
A ' pest https://m.edsoo.ru/ff0ca600
cBsi3u. Pagmonoxkarus
)5 Kontponbnas padota «Konebanus n bubnuoreka [IOK
BOJIHBI» https://m.edsoo.ru/ff0cc618
[IpsimonnHeHOE pacpoCTpaHEHUE
26 CBETa B OJHOPOJIHOM cpejie bubnmorexa [JOK
2} post pee. https://m.edsoo.ru/ff0cd350
Toueunslit ucrounuk cera. JIyd cBera
OTtpakeHne cBeTa. 3aKOHbBI OTPAKEHUS
27 cgeta. [locTtpoeHue n3obpaxxkeHuit B bubmmorexa [OK
) P P https://m.edsoo.ru/ff0cd4e0
IJIOCKOM 3epKaje
IIpenomnenue ceera. [lonnoe
73 BHyTpeHHee oTpakeHue. [IpenenbHblil bubnuorexa LIOK
YTOJI TTOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd 76
OTpaKeHUs
29 JlaGopatopHnas pabora «M3mepenue bubnuoreka LIOK

MMOKa3aTciid MPEJIOMIICHUA CTCKIIa»

https://m.edsoo.ru/ff0cd67a
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JIunsel. [TocTpoenune n3o0pakeHuit B

bu6mmoreka [IOK

30 nuH3e. opmyJsia TOHKOM JIMH3BI.
pMY https://m.edsoo.ru/ff0cddle
VYBenuueHue JTUH3bI
JlaGopaTtopHnast pabota
31 «HccnenoBanue CBOWMCTB
M300paXKeHHI B IMH3AX)
Hucnepcus cera. CIoXHBINA COCTaB
1 oemoro ceera. L[Bet. JlJaboparopuas bubnmoreka [JOK
paborta «Habmroaenue nucrnepcuun https://m.edsoo.ru/ff0ca600
CBETa»
Wutepdepennus cera. Audpakius bubnuoreka LIOK
33 N
ceeta. JludpakunonHas pemerka https://m.edsoo.ru/ff0ced22
34 ITonepedHOCTH CBETOBBIX BOJIH. bubnuoreka IIOK
[Tonspusanus ceera https://m.edsoo.ru/ff0cf02e
35 OnTrueckue mpruOOpbI U yCTPOICTBa U
yCIIOBUS UX O€30MaCHOTO MPUMEHEHUS
['panuLIBl TPUMEHUMOCTH
36 KJIaCCU4YECKOU MexaHuKH. [locTynarsl bubnuorexa [JOK
CIICIMAIBHON TEOpUH https://m.edsoo.ru/ff0ct862
OTHOCHUTEIBHOCTH
OTHOCHUTENIBHOCTh OJJHOBPEMEHHOCTH.
37 3ameJIeHHe BPEMEHU U COKpaILEHUE buommorexa LIOK
a P P https://m.edsoo.ru/ff0cfa42
JUTHHBI
DHeprusi ¥ UMIYJIbC PEISITUBUCTCKOM
38 gacTtuibl. CBA3b MacChl C DHEPTUENA U bubmnorexa [IOK
) p https://m.edsoo.ru/ff0cfc68
HUMITYJIbCOM. DHEPTHUS TIOKOS
39 KonTponbnas pabota «OnTHka. bubnmoreka [JOK

OCHOBBI CIEIMATILHON TEOPUU

https://m.edsoo.ru/ffOcf610
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OTHOCHTCIIbHOCTH»

®otonsl. Dopmyna I[lnanka. DHeprus

bu6nmoreka [JOK

40
¥ UMITYJIbC POTOHA https://m.edsoo.ru/ff0cfel6
OTKpBITHE U UCCIIEIOBAHUE Eu6 1IOK
noIMoTEKA
41 otoapdexra. O A.T.
porospexr TIpITET https://m.edsoo.ru/ff0cffc4
CroneroBa
3akonbl portorpdekra. YpaBHEHHE
42 SﬁHmTegHa H(Is)l(b(bOTOB(b(ieKTa bubnmorexa LIOK
a ) https://m.edsoo.ru/ff0d015¢
«Kpacnas rpanuna» gotorddexra
JaBaenne cBera. OnwitTel I1. H.
43 JleOGeneBa. XuMudeckoe JICHCTBUE bubmorexa [OK
/IeBa. a https://m.edsoo.ru/ff0d04a6
CBeTa
TexHuyeckue ycTpoicTBa u
44 IIPAKTUYECKOE IPUMEHEHUE: bubnuoreka [IOK
(dhoToseMeHT, (OTOIATUHK, https://m.edsoo.ru/ff0ca600
CONHeYHasi baTtapesi, CBETOINO/]
45 Pemenue 3amad no reme « 1€MEHTHI bubmuoreka [JOK
KBAaHTOBOM OTNTHUKI https://m.edsoo0.ru/ff0d0302
Mopenb aroma Tomcona. OMBITHI
46 Pezepdopaa mo paccesHuio a-4actu bubmmorexa [JOK
pOOPA p t https://m.edsoo.ru/ff0d091a
[Inanerapnas moxens aroma
Bbu6mmorexa [JOK
47 I1 b
OCTYJIATHE bopa https://m.edsoo.ru/ff0d0afa
N3nydenue u noriomeHne GoOTOHOB
48 1| I/I}ll'Ie €X0JIe aToMa C O H(()ll)"O OBHS bubmmorexa [JOK
p pexolt . & yp https://m.edsoo.ru/ff0dOafa
SHEPTUU Ha Ipyroil. Busl criekTpos
49 BomnnoBbie cBoMcTBa yacTuil. BoJIHBI bubmuoreka [JOK

ne bpoia. KopmyckynsipHo-

https://m.edsoo.ru/ff0d0ca8
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BOJIHOBOM AyaJin3M. CrioHTaHHOE U
BBIHYKICHHOC U3JIYUCHUC

OTKpBITHE paTUOaKTUBHOCTU. OTBITHI

50 Pezepdopna mo onpenenennto cocraBa bubmmorexa [JOK
POOPA pedl https://m.edsoo.ru/ff0d0fd2
PaIMOAKTUBHOTO U3ITYUCHUS
CoiicTBa anb(da-, 6era-, ramma-

5] u3nyyeHus. Bnusuue bubnuoreka LIOK
pPaIvOaKTUBHOCTH Ha KUBBIE https://m.edsoo.ru/ff0ca600
OpraHU3MBbI
OTKpbITHE IPOTOHA U HEUTPOHA.

5 W3otonsl. Anbda-pacna. bubnuoreka LIOK
DNEeKTPOHHBIA U NO3UTPOHHBIN OeTa- https://m.edsoo.ru/ff0d1162
pacnazn. I'aMma-usinyyenue
DHeprus CBs3U HYKJIOHOB B si/Ipe.

SInepHble peaknuu. JIaepHBIA PEAKTOP.
53 I1 OI;J'IGMLII) ne CHGKTI/IBI::I ’ ’ bubmmorexa [JOK
p - 1P ’ . https://m.edsoo.ru/ff0d1356
AKOJIOTUYECKUE ACTICKTHI SIEPHOM
SHEPTreTUKHU
DneMeHTapHble yacTulbl. OTKpbITHE
Mo3uTpoHa. MeTo1bl HAOIOICHUS U

54 pEerucTpalnu 3JeMEHTAPHBIX YaCTHII. bubnuoreka [JOK
Kpyrusiii cron «®yHaaMeHTanbHbIe https://m.edsoo.ru/ff0d0e38
B3aUMOJIeWCTBUs. ENMHCTBO
(bu3nUecKoil KapTHHBI MUPay
Bun 3Bé3anoro He6a. Co3Bes3aus,

55 SIDKUE 3BE3bI, IVTAHETHI, X BUIHNMOE Bubmorexa OK

P ’ ’ https://m.edsoo.ru/ff0d0e38
nekenue. CoaHedHas cuctema

56 Comnaue. CoitHeUHAs aKTUBHOCTb. bu6mmoreka [JOK
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Hctounuk suepruu CosHIA U 3BE31

https://m.edsoo.ru/ff0d1784
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3BE3bI, NX OCHOBHBIE
XapaKTePUCTHKH. 3BE3]IbI TITaBHOU
MOCJIeI0BaTeIbHOCTH. BHYyTpeHHEee
cTpoenue 3B€31. CoBpeMeHHbIE
MIPEACTABIICHUS O MPOUCXOKIACHUU 1
spostronnu CoJtHIa U 3BE3]

Bbu6mmorexa [JOK

https://m.edsoo.ru/ff0d1784
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Muneunsiii [IyTe — Hama I'anakTuka.
ITonoxenue n nuxenue CoitHIIa B
lNamaktuke. ['amaktukn. YE€pHbIe BIPHI
B IJPaxX TalaKTHK

bu6nroreka [JOK

https://m.edsoo.ru/ff0d1784

59

Bcenennas. Paz6eranue rajakTuk.
Teopus bosbmoro B3peIBa.
PennkroBoe u3nydeHue.
MeraranakTuka

Bbu6mmoreka [JOK

https://m.edsoo.ru/ff0d1784
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Hepemennsie mpobieMbl acCTpOHOMUHT

bu6mmoreka [JOK

https://m.edsoo.ru/ff0d1784
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KonTponbhas paboTta « DneMeHTHI
aCTPOHOMUU U aCTPOPUIUKI»

62

O6o06matomuit ypok. Ponb pusuku u
aCTPOHOMHUU B SKOHOMUYECKOM,
TEXHOJIOTUYSCKOM, COLIMAJIbHON U
ATUYECKOH cdepax NesTeTbHOCTH
yeioBeKa

63

O6o6matomuit ypok. Pois u Mmecto
(bU3MKU ¥ ACTPOHOMUM B
COBPEMEHHOM Hay4YHOU KapTHHE MUpA

64

O6o06maromuii ypok. Poib
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¢busndeckoit Teopun B HOpMUPOBAHHU
MPEACTABICHUN 0 HU3NIECKOI
KapTUHE MHpa

O6o06maromuii ypok. Mecto
(bu3nYeCcKOi KapTUHBI MUpa B 00ILIEM

65 1
psAly COBPEMEHHBIX €CTECTBEHHO-
HAyYHBIX TPEJICTABICHUN O TIPUPOJIC
66 PesepBHbIil ypok. MarautHoe mnoue. 1 bubmmoreka [IOK
DneKTpoOMarHuTHasi UHAYKIUS https://m.edsoo.ru/ff0d1784
PesepBubiil ypok. OnTuka. OCHOBBI
67 crienuaibHON Teopuu 1 bubmorexa HOK
H p https://m.edsoo.ru/ff0d1784
OTHOCUTETLHOCTH
Pesepuniii ypok. KBantoBas pusuka.
68 3J‘ICI\I/:I)CHTI:I};.F::T OHOMUU U ’ | bubmmorexa [JOK
p https://m.edsoo.ru/ff0d1784
acTpo(hu3uKu
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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YYEBHO-METOAUYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

1. Msikuies, I'. . ®usuka. 11 . [Texer] / I'. S. Mskumes, b. b. Byxosies, H.
H. Corckuii. — M.: Ilpocsemenue, 2019.- 399 c.

2. Msxues, I'. 5. @usuka. 10 ki1.: yueO. g obmeoOpa3zoBar. yup.: 6a30BbIl U
npod. yposuu [Tekcr] / I'. 5. MsxumeB u ap. — M.: [Ipocsemenue, 2019.- 366 c.
3. PeimkeBuy, A. I1. ®usuka. 3agaunuk. 10-11 ki.: yue6Hoe nocodue [Teker]/ A.
1. PeiMkeBuu. - M. : Jlpoda, 2019. — 188 c.

METOINYECKHUE MATEPHUAJIbBI UIAA YUUTEJIA

1. Mskumes, I'. 4. ®uzuka. 11 k. [Texer] / I'. SI. Msakumes, b. b. byxosues, H.
H. Corckuii. —M.: Ilpocsemienue, 2019.- 399 c.

2. Msikuies, I'. . ®uszuka. 10 ki1.: yued. 115 o01meoOpa3oBat. yup.: 0a30BbIid U
npo¢. yposuu [Tekcer] / I'. 1. Msaxumes u ap. — M.: [Ipocsemenune, 2019.- 366 c.
3. PeimkeBuy, A. I1. ®usuka. 3agaunuk. 10-11 ki.: yue6noe nocodue [Tekcr]/ A.
[1. PeimkeBuu. - M. : Jlpoda, 2019. — 188 c.

4. Bonkos, B. A. YauBepc. noypouH. paspadotku no ¢pusuke. 10 k. [Texer] / B.
A. Bonkos. — M. : BAKO, 2019. - 400 c. (B nomol1iip MIKOJbHOMY YYUTEINIO).

5. Bonkos, B. A. YuuBepc. noypoun. pa3zpabotku no ¢usuke. 11 ki. [Teker] / B.
A. Bonkos. — M. : BAKO, 2019. - 464 c. (B nmomolis NIKOJIBHOMY YUUTEIIO).

6. Mapown, A. E. ®usuka. 10 knacc : qnuaaktudaeckue matepuansl [Tekct] / A6pam
u EBrennii Maponsl. — M. : [Ipoda, 2013. — 156 c.

7. Mapomn, A. E. ®usuka. 11 knacc : nunakruueckue matepuaisl [Tekct] / AGpam
u Esrennit Maponst. — M. : [Ipoda, 2013. — 143 c.

8. Jlebenena, O. . /IlnarHocTuueckue pabOThI AJi1 NPOBEAEHUS IPOMEXKYTOUYHOM
arrectauuu. 10 — 11 xmacesl [Teker] / O. U. Jle6enera. H. E. I'ypenkas. - M . :
BAKO, 2019. -96 c.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

1.Tynbsckas o6snactb, OObeIUHEHUE YUUTENIeH PU3UKU [ DIEKTPOHHBIN pecypc]. —
Pexxum nocrtymna : http:// metod-phys-tula.nethouse.ru

2. IaTepHET-ypOK [DIEKTPOHHBIN pecypc]|— Pexxum nocrtyma:
http://internetUrok.ru

3. Bupmeo ypoku. @Pusuka [IDnekTpoHHbIM pecypc] - Pexum goctyna:
http://Fisika.in
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http://internetUrok.ru/
http://Fisika.in/
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