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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE TMOJOKEHUU M TpeOOBaHUI K pe3ysbTaTam
OCBOEHHUSI OCHOBHOW 0Opa3oBaTeNbHOM MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, a Takxke c ydy€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETIIIUUA TIpernojiaBanusl ydeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpTraHU3aUAX Poccuiickon Odenepannu, peATU3YIOLINX OCHOBHEIE
oOpa3oBarebHbIe MPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatommuxcs 10—11 kmaccoB mnpu
oOydeHuH UX (Pu3nKe Ha 0230BOM ypOBHE Ha OCHOBE CHUCTEMHO-ACSITEIHHOCTHOTO
noaxona. Ilporpamma mo ¢usuke coorBerctByeT TpeboBanusim GI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yibTaTam
OOy4eHHMs, & TAKXKE YUYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEIMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHBIMU Y4YE€OHBIMH MpeameTramMu. B Hel
OTIPENIENSAIOTCS OCHOBHBIE LIETM U3Y4YEHHUs] (PU3UKU HAa YPOBHE CPEIHEro OOLIETO
o0Opa3oBaHMsl, IJIAHUPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca (DU3MKHU: JTUYHOCTHBIE,
MeTalpeIMETHbIE, IPEeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o Gpu3MKe BKIFOYAET:

e IUIAHUPYEMBIE PE3yIbTaThl OCBOEHUS Kypca (pr3UKU Ha 0a30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI IO roJjaM O0yUYEHUS;

e cojepkaHue yueOHoro npeamera « Pu3nkay 1o rojgaMm o0ydeHusl.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAaX NPHUPOAbI, BBICTyIas B
KauecTBe y4eOHOIo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpyxkaromiem mupe. IkoapHBIN Kypce GU3NKU — cHCTEMOOOpa3yIoIui
JUIsL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, MOCKOJIBbKY (PU3HUECKUE 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuznyeckoit reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  ONpenensieT XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe HSHEpPreTUKd, TPAHCIOPTa, OCBOCHMS
KOCMOCA, IOJIy4eHHUSI HOBBIX MAaTE€pHAJIOB C 3aJaHHBIMU CBOMCTBAMU W JIPYTHX.
N3yyenue (Pu3MKM BHOCHT OCHOBHOW BKJIaJ B (POpPMUpOBaHME €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydarommxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAYYHBI METOJT TO3HAHMSI IPU BBIMOJIHEHUU UMH YIEOHBIX UCCIIEIOBaHUI.

B ocHoBy kypca ¢u3WKu i ypOBHS CpeaHero oOmiero oOpa3oBaHUS
MOJIOXKEH pAN HUACH, KOTOpPbIE MOXXHO paccMaTpUBaTh Kak MPUHLMUIIBI €ro
MOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepUall U3 BCEX Pa3fesioB (DU3UKH, BKIIFOYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoes eenepanuzayuu. B COOTBETCTBUU C HEW MaTepuan Kypca (QU3HKH
o0ObeMHEH BOKPYr (Qu3nueckux Teopud. Begymum B Kypce sBIgeTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTEpPHUH, BEIIECTBE U
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHMaa (PU3NYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMHU U SKOJIOTMYECKUMU MPOOIEMaMHU.

Hoes  npuxnaonoti  uanpaenennocmu. Kypc ¢Gusukm mpeamonaraer
3HAKOMCTBO C IIUPOKHM KPYTOM TE€XHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcss TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKXe 00CYXIACHUs
po0JIeM palMOHATIBLHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YpPOBHE CPEAHEro OOIero
oOpa3oBaHus SBIAIOTCS (PU3UUECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUI O
CTPYKTYp€ MOCTpOeHUs (Pu3nueckoil Teopuu, posii PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLWIIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O MPUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHl, JJIsI ONUCAHUS ECTECTBEHHO-HAyYHBIX SBJICHUU U
MIPOIIECCOB).

CHCTeMHO-AESATENbHOCTHBIN TOJIX0J B Kypce (U3UKU Pealn3yeTcs Mpexie
BCEro 3a CUET OpraHU3alyU SKCIEPUMEHTANIBHOU JAESITEIbHOCTH O00YyYaroluXCsl.
Jlnst  6a3oBoro ypoBHsS Kypca (U3MKA — OTO HCIOJIB30BAHHE CHCTEMbI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OpAaTOPHBIX pPadoT,
KOTOpbI€ B mporpamme no (usuke oObeIUHEHBI B OOILIMNA CIHCOK YUYEHHUYECKUX
paKkTUYECKUX padoT. BhifeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISCTCS y4aCTHUKaAMU
o0pa3oBaTeNBLHOTO TIPOllecCa HCXONd U3 OCOOCHHOCTEW IJIAHUPOBAHUSA U
ocHameHuss kaOmHera Qusmku. Ilpm »dToM obOecrmieumBaeTcs  OBJIAJICHHUE
OoOy4YaromMUMHUCd YMEHHUSIMHU TPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCIICTOBAHUS
3aBUCUMOCTEH (DU3NYECKUX BEJIWYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHE YJIENAETCS PEHICHUIO PACYETHBIX M KAuYE€CTBEHHBIX
3amad. [Ipu 3TOM 1t pacuy€THBIX 3a/1a4 MPUOPUTETOM SIBJSIIOTCS 3aJayd C SIBHO
3aIaHHOM (hU3UYECKOM MOJIEIIbIO, TTO3BOJISIFOIIME MPUMEHSATh N3YYEHHbIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOr0 paszlena Kypca, TaK U HWHTErpUpYys 3HAHUS W3
pa3HbIX pa3nenoB. /(s KauyecTBEHHBIX 3a/Ja4 NPUOPUTETOM SIBISIIOTCA 3aJaHUs Ha
OOBSICHEHHE TPOTEKAaHUSI (PU3NYECKUX SBJICHHM U TMPOILIECCOB B OKPYXKAIOIICH
KU3HU, TpeOyromue BbIOOpa (PU3NYECKOM MOJENM A CUTyallMd IPaKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBuum ¢ TpeboBanusimu DI'OC COO k MarepHalbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(U3KMKHN HAa YPOBHE CpEeIHEro OOLIEro 00pa30BaHUs TOJIKEH U3yYaThCs B YCIOBUSX
IpeIMETHOro0 KabuHeTa (M3MKM WM B YCJIOBHUAX HMHTEIPUPOBAHHOIO KaOWHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOIO LUKiIA. B kabuHere (pu3MKu JOKHO OBITH
HE0OX0aMMoOe J1TabopaTopHOE OOOpYMOBAaHWE IS BBITIOJHEHUS YKa3aHHBIX B
nporpaMMme mo (pu3uKe yUeHWYECKUX MPAKTUYECKUX paboT M IEeMOHCTPAIMOHHOE
o0opy10BaHHE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpMHpYETCS B COOTBETCTBHHM C
OPUHLIATIOM MHUHUMAJIbHOM JOCTATOYHOCTH M  OOECTHeurMBaeT IMOCTAaHOBKY
NEPEYUCIICHHBIX B TporpaMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpAMid st
UCCJIEIOBAHMUS  M3Y4YaeMbIX  SIBIEHMA M  MPOLIECCOB, JMIUPUYECKUX U
(GyHITaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUH.

JlaGopatopHoe 00OpynOBaHWE [UIsI YYEHUYECKMX MPAKTHUYECKUX pPadoT
dbopmupyeTcss B BUJE TEMAaTHUYECKHX KOMIUIEKTOB M OOECIEUMBAETCS B pacyéTe
OJTHOTO KOMIUIEKTa Ha JBYX oOydamommxca. TemaTHyeckue KOMILIEKThI
71a00paToOpHOTO O00OPYAOBAHUSA JOJDKHBI OBITh IHOCTPOEHBI Ha KOMIUIEKCHOM
UCIIOJIb30BaHUHU AHAJOTOBBIX M LM(PPOBBIX NMPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE ITU(PPOBBIX 1a00paTOpUil.

OCHOBHBIMM LEJIIMHU U3y4€HUS PU3UKHU B 001IEM 00pPa30BAHUU SBIISIFOTCS:

e (opmupoBaHue HHTEpeca M CTpEMJICHUS OOYy4YaIOIIMXCA K HAyYHOMY
U3YYEHUIO TNPUPOJbI, PA3BUTHUE HUX HMHTEUIEKTYAJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEI];

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJI€ TIO3HAHUSA U (POpMUpOBaHUE
MCCJIEI0BATENHLCKOrO0 OTHOIIEHUS K OKPYKAIOLIUM SIBJICHUSM;

e (opMupoBaHME HAy4YHOIO MHPOBO33PEHHS KaK pe3ylbTaTa HW3Y4YCHHS
OCHOB CTPOEHHMSI MaTEPUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3HKY;

e (dopMmupoBaHHE YMEHUH OOBICHATH SBICHUS C HCIOJIb30BAHUEM
bu3MYECKUX 3HAHUHA U HAYYHBIX JI0Ka3aTEIbCTB;

e (opmMupoBaHue NpenCTaBICHUNA O PONM (PU3UKHU AJI Pa3BUTHUS JIPYTUX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHIA.

JlocTrxeHne 3TUX Lened oOecreynBaeTCsl pelieHneM CIIeIyouX 3a1ad B

npoluecce u3y4eHus Kypca GU3NKU Ha ypOBHE CPEHEro o01ero oopa3oBaHus:



e TMpHOOpETEeHHWE  CUCTEMBI  3HAHUK 00  oOmWMX  (U3NYECKUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOPHSIX, BKJTFOYASI MEXaHUKY,
MOJICKYJIIPHYIO  (PH3WKY, JJIEKTPOJWHAMUKY, KBAaHTOBYIO (HU3UKY W
AJIIEMEHTHI aCTPOPU3UKH;

e (opMupoBaHue yMEHHI TPUMEHATH TEOPETUYECKUE 3HAHMUS IS
OOBsICHEHHUS (PU3WYECKUX SBICHUH B TPUPOAEC U IS TPUHATHA
MMPAKTUYECKUX PEIICHUM B MIOBCEIHEBHOMW KU3HH;

e OCBOCHHE CIOCOOOB peEIIEHUs Pa3IUYHbIX 3a7a4 C SBHO 3aJIaHHOMN
dbu3nueckol MOAENbI0, 3aJad, MOJPa3yMEBAIOIIUX CaMOCTOATEIbHOE
co3faHue GU3NUeCcKor MOJEINH, aJIeKBAaTHON yCIIOBUSM 3aJa4H;

e TOHWMaHHWC (U3UYECKUX OCHOB WM TPHUHITUIIOB JCUCTBHS TEXHUYCCKUX
YCTPONCTB M TEXHOJOTHIECKUX IMPOIIECCOB, UX BIUSHHS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAaMHU CAMOCTOSITEIHHOTO IUIAHUPOBAHUS M IMPOBEICHUS
(GU3NYECKUX DKCICPUMEHTOB, aHAIN3a W HHTEPIPETAIuU MHGOPMAIIHH,
OTIpeeNIeHNs TOCTOBEPHOCTH MOTyUYEHHOTO PE3yIIbTaTa;

e CO3JaHME YCIIOBUH JJII Pa3BUTHSI YMEHHI MPOEKTHO-UCCIEI0BATEIHCKOM,
TBOPYECKOM JIeATEbHOCTH.

Ha wuzyuenne ¢usuku (6a30BBI ypOBEHb) Ha YPOBHE CpEIHEro OOIIEro

oOpazoBanus oTBoauTcst 136 yacos: B 10 knacce — 68 yacoB (2 yaca B HEJENIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

COAEPKAHUE OBYUYEHMUSA
10 KVIACC

Paznen 1. ®u3uka u MeTOAbI HAYYHOTO MO3HAHUS

@®usnka — Hayka O mnpupone. Hayunbie mMeTOnBl MO3HAHUS OKPYKAOLIETO
Mupa. Ponb DJSKCriepuMeHTa M TEOpUM B MPOLECCE TMO3HAHUS IPUPOJBIL.
DKCHEpUMEHT B (PUBHKE.

MonenvupoBanue (HU3MYECKUX SBICHUNM M TpolieccoB. HaydHbie THUIOTE3HI.
dusnyeckre 3aKOHbI U TEOPHUH. ['paHUIbI MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
ITpuHIUIT COOTBETCTBUS.

Ponb u Mecto QUMK B (POPMUPOBAHUU COBPEMEHHON HAYyYHON KapTUHBI
MHPA, B IPAKTUYECKON IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBele W IUGPOBBIE H3MEPUTENbHBIE TNPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pa3znen 2. Mexanuka



Tema 1. Kunemamuka

Mexanuueckoe aBMkeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JBUKEHUS.
Cucrema otcuéra. Tpaekropus.

[lepemernienue, CKOpocTh (CpemHsisi CKOPOCTb, MTHOBEHHAass CKOPOCTb) H
YCKOPEHHE MAaTE€pUaJbHOW TOYKH, HMX IMPOEKIMU HAa OCU CHUCTEMBI KOOpPIWHAT.
CrnoxeHue nepeMeneHui U CI0KEHUE CKOPOCTEN.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsIMOJIMHEWHOE JIBIKeHUE. ['paduku
3aBUCHUMOCTH KOOpPJIHMHAT, CKOPOCTH, YCKOPEHUs, IyTH U IEpEMEIICHUs
MaTepUaIbHOW TOYKHA OT BPEMEHH.

CBoOoaHoe najieHue. Y CKopeHne CBOOOIHOTO MaIeHUsI.

KpuBoimHenHoe  nBMKEHWE. J[BHKEHHME  MAaTepUAIIBHOW  TOYKM IO
OKPYKHOCTH C MTOCTOSHHOM IO MOJAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEUHAS
ckopocTb. [lepron u yactora oopamienus. LleHTpocTpeMUTENBHOE YCKOPEHHE.

TexHU4ecKue yCTpOHMCTBAa M IPAKTUYECKOE IPUMEHEHHE: CHUIOMETP,
JBUKEHUE CHAPSA0B, LIETIHBIE U peMEHHBIE NTEPEAAUU.

Jlemoncmpayuu

Mopnenb cucTteMbl OTCYETA, WIUTFOCTPAIUs KMHEMAaTHYECKHX XapaKTePUCTHUK
JBH>KCHUSL.

[IpeoOpa3zoBanue IBUKEHUIN C UCTIOJI30BAHUEM MIPOCTHIX MEXAHU3MOB.

[lameHne Ten B BO3AyX€E U B pa3pEKEHHOM ITPOCTPAHCTBE.

HaGnronenue aBwkeHUs Tena, OPOIIEHHOIO IMOJ YIioM K TOPU3OHTY U
TOPU30HTAJIBHO.

N3mepenne ycKopeHHsi CBOOOTHOTO MaICHUS.

HamnpaBnenue CKOpOCTH IPU ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3yyeHne HepaBHOMEPHOTO JIBHXKEHHSI C IIEJIbIO OINpPEAENICHUs] MTHOBEHHOM
CKOPOCTH.

HccnenoBanre COOTHOLIEHUS MEXAY MNYTSIMHU, MNPONACHHBIMU TEIOM 3a
MOCJIEIOBATEIbHBIE pPABHbIE TMPOMEXYTKM BpPEMEHH NPU PaBHOYCKOPEHHOM
JBUKEHUHU C HAYAJIbHOM CKOPOCTBIO, PABHOU HYIIIO.

N3yueHne NBUKEHNS [IapUKa B BI3KOU JKUJIKOCTH.

N3ydeHue ABM>XEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipunuun  otHocutTenbHOCTH  ['anmuned. IlepBeit  3akoH  HeroToHa.
WNuepruanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpuniun cynepno3unuu cui. Bropoi 3akoH HeroToHa
JUI MaTEpUalibHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MatepuanbHbIX TOYEK.

3akoH BcemupHoro TaroreHusi. Cuna Tsxkectu. llepBas kKocMmuueckas
CKOPOCTb.



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

Tpenue. Bunpl TpeHus (mokosi, ckoiabxkeHus, kauenusi). Cuna tpenus. Cyxoe
Tperne. Cuja TpeHHs CKOJBKEHUS U cuiia TpeHus nokos. Koadduiment tpenus.
Cuita conpoTUBIIEHU NPU IBU>)KEHUU TEJa B AKUIKOCTH WUIIU Ta3e.

[TocTynarenbHoE U BpalllaTeIbHOE JIBHKEHHE a0COIIOTHO TBEPOTO Tea.

MoMEHT cuibl OTHOCHUTENBHO OCH BpameHus. llnedo cunel. YcnoBus
paBHOBECUSA TBEPAOTO TENA.

TexHuyeckue yCTpPOMCTBa M MPAKTUYECKOE IPUMEHEHUE: NOAIINUITHUKH,
JIB>)KCHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SBenue nHepuuu.

CpaBHEHHE MacC B3aUMO/ICHCTBYIOIIMX TEN.

Bropoii 3akoH HproToHa.

N3mepenue cui.

CroxeHune CHiL.

3aBUCUMOCTh CHJIBI YIIPYTOCTH OT Jehopmaruu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABbEME U MAJCHUH.

CpaBHEHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUS.

VYcnoBus paBHOBECHUS TBEPAOIO Tena. Buasl paBHOBeECHS.

Yuenuueckuii sxcnepumenm, n1abopamopnsie padonul

N3yuyenue aBmxeHUs1 OpycKa 1o HaKJIOHHOW MJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HHMKAIOIIMX B INPYKHHE U
PE3UHOBOM 00pasIie, OT ux AehopMaIium.

HccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpalleHUS.

Tema 3. 3aKkonbl COXpaAHEHUA 8 MEXAHUKE

Nmiynbc MaTepuaabHOM TOUYKHM (Tela), CHCTEMbl MaTEPHAIbHBIX TOYEK.
NMnynbec cuiibl U1 U3MEHEHUE HUMITyJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeaktuBHOE OBHKEHUE.

PaboTa cuiibl. MOUTHOCTD CHJTBI.

Kunernueckass 3Heprusi MarepuanbHOW Touku. Teopema 00 H3MEHEHUU
KUHETUYECKON SHEPTHM.

[TorennuanbHas DHEPTHU. [TorennmanbHas DHEPIUs yIIpyro
nedopmupoBaHHor — npykuHbl.  [loTeHuuManpHass  SHeprus Tena  BOJIU3U
MTOBEPXHOCTH 3€MJIH.

[loTeHmumanpaple W HEMOTCHIMANbHBIE  Cuibl.  CBs3b  PabOTHI
HEMOTEHIMAIBHBIX CHJI C M3MEHEHHEM MEXaHWYECKON SHEPruM CHCTEMBI TEIL
3aKOH COXPAaHEHUS] MEXAHUYECKOW SHEPTHH.

VYrpyrue u Heynpyrue CTOIKHOBEHUS.



TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE INMPUMEHEHWE: BOIAOMET, KOMED,
IIPYKMHHBIM UCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHMS UMITYJIbCA.

PeakTuBHOE IBMKECHHE.

[lepexon moTeHIIMATBHON YHEPTHH B KHHETUYECKYIO B 0OPATHO.

Yuenuueckuu sxcnepumenm, nabopamopnsie pabomsi

N3ydyeHne aOCOIIOTHO HEYNPYroro yaapa C IMOMOIIBIO JBYX OJMHAKOBBIX
HUTSHBIX MAsITHUKOB.

HccnenoBanue cBA3M pabOTHl CHUJIbI C U3BMEHEHUEM MEXaHWYECKOW 3HEpPIuu
T€JIa Ha IPUMEPE PACTSKEHUS PE3UHOBOTO JKI'yTa.

Pazgea 3. MosekyasipHas pu3uka 1 TEPMOAUHAMUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJIIPHO-KMHETHUECKOW TEOPUU U MX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkeHue. uddysua. Xapakrtep IBUKEHUA U
B3aMMOJICUCTBUS YacTULl BELIECTBA. MOJENM CTPOCHMSI Ta30B, >KHIKOCTEH U
TBEPABIX T€J U OOBSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE ATHX Mojenel. Macca u
pa3Mmepsl Mosiekyil. KonnuectBo BemectBa. [locTtosiHHas ABoraapo.

TemmoBoe paBHoBecue. Temmneparypa u e€ uzMmepenue. lllkama temmneparyp
Llenbcus.

Mopnens  upeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KUHETUYECKOW TEOpuHU HAeabHOro rasza. AOCOJIOTHas TemrepaTypa Kak Mepa
CpelHEe KMHETUYECKOM SHEpPruM TEIUIOBOrO JBM)XKEHHs vactul raza. [llkama
temneparyp KeneBuna. ['a3oBble 3akoHBI. YpaBHeHne MenneneeBa—Knanenpona.
3akoH [lansToHa. M30mponecchl B UACAIBHOM T'a3€ ¢ MOCTOSHHBIM KOJWYECTBOM
BelecTBa. ['paduueckoe mpeacTaBI€HHE H30MPOLECCOB: H30TEpMa, H30X0pa,
nzo0apa.

TexHUYecKue yCTpPOMCTBA M MNPAKTUYECKOE TMPUMEHEHUE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OmnbITel, JOKa3bIBalOIIME TUCKPETHOE CTPOEHHE BeIlecTBa, (ororpaduu
MOJIEKYJT OpTaHUYECKUX COECTUHEHUN.

OnbIThl 10 U PY3UN )KUAKOCTEH U ra3oB.

Monens OpOyHOBCKOTO TBUKEHHUSL.

Mogens onsita llTepHa.

OneIThI, JOKa3bIBAOIIIHE CYILIECTBOBAHHE MEXMOJIEKYJIIPHOTO
B3aUMOJIEUCTBUSI.

Monenb, niutocTpupyromias Ipupoay AaBICHUS ra3a Ha CTEHKU COCY/a.



OnbITel, WUIIOCTPUPYIOIINE YpPAaBHEHUE COCTOSHHUS UACAIBHOTO Trasa,
U30ITPOLIECCHI.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

Onpenenenue Macchbl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHHI
00BbEMa KOMHATBI, IaBJICHUS U TEMIIepaTypbl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXKy TapaMETPAMH COCTOSTHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuku

TepMoanHamMuueckass cucrema. BHYTpeHHS SHEprusi TEPMOJAMHAMUYECKOM
CUCTEMBI U crocoObl €€ n3mMeHeHus. KonnuectBo TemnoTsl U pabota. BHyTpeHHss
HEPrus  OJAHOATOMHOIO  WJACAJIBHOrO  ra3a.  Buael  Temionepenayu:
TEIJIONPOBOJHOCTh, KOHBEKIIMS, U3JTydeHHE. Y IeJIbHAs TEIIOEMKOCTh BEILECTBA.
KonruecTBo TEIIOTH NpH TEIIONEPENAYE.

[Tonsitue 006 ammabatHoM mporecce. [lepBhiii 3aKOH TEPMOJMHAMUKHU.
[IpuMeHeHue TEepBOro 3aKOHA TEPMOJMHAMHUKHM K u3omponeccaMm. ['paduueckas
UHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHamMuku. HeoOpatumMocTh IPO1IECCOB B IPUPOIE.

TenmoBble  mamuHbl.  [IpuHOMOBI  ACUCTBHS — TEIUIOBBIX — MAIIIMH.
[IpeoOpa3zoBaHust SHEPrUM B TEIUIOBBIX MamnHax. KoadduimeHt mone3Horo
nerictBusl TemoBod mamuHbl. [{ukn KapHo u ero kod3phuuMeHT MOJIE3HOTrO
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbI TEIIOIHEPTETUKH.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHUE: JIBUTATEIb
BHYTPEHHETO CropaHusi, ObITOBOW XOJOJUIHHUK, KOHIUITUOHED.

Jlemoncmpayuu

3meHeHre BHYTPEHHEW HSHEpPruM Teja MPU COBEPIICHHH PaOOTHI: BBUIET
npoOkK u3 OYTBUIKM TOJ JCHCTBHEM CXKAaTOro BO3/Ayxa, HarpeBanue sdupa B
JaTYHHOU TpyOKe MyTEM TpeHHUsl (BUIECOIEMOHCTPALINS).

W3MeHeHne BHYTpEHHEN SHEPTUH (TEMIIEpaTypbl) TeIa IPH TEIUIoNepeiaye.

OnpIT 1O anauabaTHOMY pACHIMPEHHIO BO37ayXa (OMBIT C BO3AYLIHBIM
OTHHBOM).

Mopenu napoBoil TypOUHBI, JBUTATENSI BHYyTPEHHETO CTOPAHUSsl, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii axcnepumenm, nabopamopmvie pabomul

N3mepenue yaeapHON TENI0EMKOCTH.

Tema 3. Azpecamnwie cocmoanus éewjecmea. Pazosvie nepexoont

[TapooOpa3oBanue u KoHneHcanus. Vcnapenue u kumneHue. AOCONIOTHAS |
OTHOCUTEIIbHAsA BJIAXXHOCTh BO31ayxa. HacelmeHHbI map. YjaenbHas TeIioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATyPhl KUTICHUSI OT JaBJICHHUS.



Teépnoe teno. Kpucrammmueckue u amopdHbie Tena. AHU30TPOINUS CBOWCTB
kpuctamuioB. JKunkue kpucrtamibl. CoBpeMeHHble Marepuaibl. IlnaBinenue u
KpUCTajuIM3anus. Y AejibHas TerioTa rmasieHusd. Cyonumanusi.

VYpaBHeHME TEIIOBOTO OanaHca.

TexHuyeckue ycTpocTBa M NPAKTHUECKOE IPUMEHEHHE: TUTPOMETP U
MICUXPOMETP, KaJOPUMETP, TEXHOJIOTUHU MOJIYYEHHUS] COBPEMEHHBIX MaTE€pUaloB, B
TOM YHCJIE€ HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolCTBa HACBHIIICHHBIX NTAPOB.

Kurnenue npy NOHUKEHHOM JJaBJICHUU.

CriocoObI M3MepeHus BIaKHOCTH.

HabGnronenue HarpeBaHus U IUIABJIEHUS KPUCTAJUIMYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTAILIIOB.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

N3mepeHrie OTHOCUTENIbHON BIaKHOCTH BO3/1yXa.

Pasznea 4. JiaekTpoanHamMuka

Tema 1. dnexmpocmamuxa

DNeKTpu3anmsl Tel. ODJEKTpUUEeCKHil 3apsia. JlBa BHIa JIEKTPUUYECKHUX
3apsaoB. [IpoBOAHMKM, OUANIEKTPUKU W MOJYINPOBOJHHUKHA. 3aKOH COXPAHECHUS
AIEKTPUYECKOTO 3apsa.

B3aumoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHblil 3IEKTPUYECKU 3apsi.
OnekTpuueckoe mojne. Hanpsok€HHOCTh  AneKkTpudeckoro moiig. [IpuHuun
CYyNEPIO3ULIUN BJICKTPUUECKUX MOoJiel. JIMHMM Hanps>KEHHOCTH BJIEKTPUUYECKOTO
TIOJISL.

Pabora cmnm  anmekrpocratmdeckoro  mousis.  Ilorenmuman.  Pa3sHocTh
MOTCHIMANOB. [IpOBOAHMKM H JOMINEKTPUKA B BJIEKTPOCTATUYECKOM IOJIE.
Jvanexrprudeckast MpOHULAEMOCTb.

DnekTpoéMkocTh. KonaeHcaTop. DIeKTPOEMKOCTh TIIIOCKOTO KOHJEHCATOpa.
DHEpPrus 3apsHKEHHOT0 KOHAEHCAToPa.

TexHndeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOIL,
AJIEKTPOMETP, DJIEKTPOCTaTHUECKas 3alluTa, 3a3€MJICHHE JJIEKTPONpPHUOOpOB,
KOHJICHCATOP, KOMUPOBAJIBHBIN aIllapar, CTPYUHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHIMUII IEUCTBUS 3JIEKTPOMETPA.

B3aumopencTBre HaANEKTPU30BaHHBIX TEI.

DIEKTPUUECKOE TOJIE 3aPSKEHHBIX TEl.

[TpOBOIHUKH B 3JIEKTPOCTATUUECKOM IOJIE.

DJIEKTPOCTAaTUYECKAS 3alIUTA.

JIA3JIEKTPUKY B 3JIEKTPOCTATUYECKOM ITOJIE.



3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOIO KOHAEHCaTopa OT IUIOLAAH
IIJJACTHH, PACCTOSHUAS MEXAY HUMH U AUIEKTPUYECKON MPOHULIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3mepeHne 3eKTpOEMKOCTH KOHJIEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpeoax

DNEKTPUYECKU TOK. YCIOBUSI CYIIECTBOBAHHUS DJIEKTPUUECKOIO TOKA.
Hcrounuku Toka. Cuia Toka. [locTosIHHBIN TOK.

Hanpsbxenue. 3akon OMa 7151 ydacTKa LETH.

DIJIEKTPUYECKOE COMPOTUBIICHHE. YIEIBbHOE CONPOTHBJIEHUE BEIIECTBA.
[locnenoBarenpHOE, TApALIENBHOE, CMEIIAHHOE COEINHEHUE TIPOBOTHUKOB.

PaGota oamekTpumueckoro Toka. 3akoH JDkoyms—Jlenma. MomHOCT
AIIEKTPUYECKOTO TOKA.

DNEKTPOJBIXKYIIAA CHJIA U BHYTPEHHEE COIMPOTUBJIECHUWE HCTOYHHKA TOKA.
3akoH Oma 111 OJTHOM (3aMKHYTOM) 3JIeKTpUuecKoi nenu. KopoTtkoe 3aMbIkaHue.

OJIEKTpOHHAss  MPOBOAUMOCTb  TBEPABIX  METAUIOB.  3aBUCHMOCTH
CONPOTHUBIJIEHUS METAIJIOB OT TeMIlepaTypbl. CBEpXIPOBOIUMOCTb.

DIEeKTpUYECKUN TOK B BakyyMe. CBONCTBA JIEKTPOHHBIX ITYYKOB.

IlonynpoBOJHUKMY. CoOcTBeHHas U IIpUMECHast IIPOBOJIUMOCTD
NoJIynIpoBOJHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoJHUKOBBIE TPUOOPBHI.

OJIEKTPUYECKMM TOK B pacTBOpax M  pacIulaBax  AJIEKTPOJIMUTOB.
DNEKTPOIINTUYECKAS TUCCOLUALUA. DIEKTPOIIU3.

DJIeKTpUUeCKUM TOK B Ta3zax. CaMOCTOATENbHBIH M HECAMOCTOATEIbHBIN
pazpsaa. Monunus. [lna3zma.

TexHuyeckue yCTpPOMCTBA M MPAKTHYECKOE NPUMEHEHHE: aMIEPMETD,
BOJITMETpP, PEOCTaT, HCTOYHHKM TOKa, OAJIEKTPOHArpeBaTelbHbIE MPUOOPHI,
AJIEKTPOOCBETUTEIIBHBIE TTPUOOPHI, TEPMOMETP CONPOTUBIICHUSI, BAKYYMHBINU JAHO/,
TEPMUCTOPHI 1 POTOPE3UCTOPHI, MOTYTIPOBOTHUKOBBIN TNO/, TabBAHUKA.

Jlemoncmpayuu

W3mepeHne CUITbl TOKa U HaIIPSKEHUS.

3aBUCHUMOCTh COIIPOTMBIICHHS LWIMHAPUYECKUX HPOBOJHHUKOB OT JJIMHBI,
IUJIOILIA/IN TIONIEPEYHOI0 CEUYEHUs U MaTepHraa.

CMelaHHOE COeIMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe DIEKTPOIABMXKYIIEH CHibl. KOpOTKOe 3ambIKaHHE
raJlbBAHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCHUMOCTh COMPOTUBJICHUSI METAJIJIOB OT TEMIIEPATYyPHI.

[IpoBOAMMOCTB JIEKTPOJIUTOB.

HckpoBoii pa3psil U MPOBOJAMMOCTD BO3/1yXa.

OHOCTOPOHHSISI TPOBOIUMOCTD AHOJIA.



Yuenuueckuii sxcnepumenm, nabopamopvie pabomoi

N3yyeHue cMenaHHOrO COEIMHEHUS PE3UCTOPOB.

N3mepeHne 3JIeKTPOIBUAKYINEH CHUIIbI MCTOYHUKA TOKAa M €ro BHYTPEHHETO
CONPOTHUBJIECHUS.

HabGmronenue snekrposnusa.

MexnpeaMeTHble CBS3H

N3yuyenue kypca ¢pusznku 0a30Boro ypoBHsA B 10 Kiacce oCylIECTBISETCS C
Y4ETOM COAEPIKATENBHBIX MEXKIPEAMETHBIX CBS3€d C KypcaMH MaTE€MaTHKH,
OHOJOTHH, XUMHUH, Teorpadyu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHbIE C HU3YyYEHHWEM METOJOB HAy4YHOIO
MO3HAHUSA: SIBJICHWE, HAay4YHBIA (akT, TumoTe3a, (pu3mdeckas BEIMYMHA, 3aKOH,
TEOpHsl, HAOIIOJEHUE, SIKCIEPUMEHT, MOJEITUPOBAHKUE, MOJEINb, U3MEPEHHE.

Mamemamuxa: pellleHUEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napaboa, runepOoia, UxX rpauKku U CBONCTBA, TPUTOHOMETPUYECKUE (PYHKITUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI U UX MPOCKIIUUA HA OCU KOOPJIMHAT, CJI0)KEHUE BEKTOPOB.

buonocus: mexanmdyeckoe ABMIKEHHUE B XKUBOW mpupoje, auddysus, ocMmoc,
TEIJIO00OMEH KMBBIX OPraHU3MOB (BUBI TEIUIONEPE/IayH, TEIIIOBOE PABHOBECHE),
ANEKTPUUYECKUE SIBIICHUS B dKUBOU MPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOCHHE aTOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIpHAs Macca, TEIUIOBBIE CBOWMCTBA TBEPHABIX TEN, KUIAKOCTEU H
ra3oB, JJIEKTPUYECKUE CBOWCTBA METAJIIOB, JJIEKTPOJIUTHYECKAS JHUCCOLMALIMS,
rajibBaHHKa.

l'eoepagpus: BnaxXHOCTb BO3/1yXa, BETPhI, 0apOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE IBUKEHUN C HCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpPEHUST B TEXHUKE, MOMAIIUIHUKHA, HCIOJb30BAaHUE 3aKOHA COXpaHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET WM JAPYTUE), JBUraTeldb BHYTPEHHETO
cropanusi, mapoBasi TypOuHa, OBITOBON XOJOAUIBHUK, KOHIAUIIMOHEP, TEXHOJIOTUN
MOJYYEHUs] COBPEMEHHBIX MaTEpHaioOB, B TOM YHCJIE HaHOMATepHaloB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONPHUOOpPOB,
KCEPOKC, CTPYUHBIN MIPUHTED, AJIEKTpOHArpeBaTeIbHbBIC puOOpHI,
AIIEKTPOOCBETUTEIbHBIE MPUOOPHI, TaTbBAHUKA.

11 KJIACC

Paznen 4. JiaekTpoauHaMHUKa

Tema 3. Maznummnoe noje. I1eKMpPOMAZHUMHAA UHOYKYUA

IloctossHHble  MarHuThl.  B3aumMoaelcTBHE  IOCTOSIHHBIX ~ MarHUTOB.
MarautHoe mnone. Bexkrop MarHuTHOM uWHAyKuuu. I[IpuHuomn cynepno3unuu



MAarHATHBIX MOJIeH. JINHMM MarHUTHOM MHAYKIMU. KapTMHa NMHUNA MarHUTHOU
WHYKIIUH T0JISI TOCTOSHHBIX MarHUTOB.

MarautHOe T1I0J€ TPOBOJHHMKA C TOKOM. KapTuHa JIWHUN WHIYKIUAH
MAarHuTHOTO TOJISI JUIMHHOTO MPSIMOTO MPOBOJHUKA M 3aMKHYTOTO KOJIBLIEBOTO
MIPOBOJHUKA, KaTyIIKH ¢ TOKOM. OnbIT Jpcrena. BzanmoaeicTBre npoBOJHUKOB €
TOKOM.

Cunia Amniepa, €€ MOIyJIb U HalpaBJICHUE.

Cuua JlopeHua, €€ MOyJib M HallpaBlIeHHE. J[BUKEHNE 3apSAKEHHON YaCTULIBI
B OJIHOPOJIHOM MarHUTHOM 1ose. Pabota cuiibl Jlopeniia.

SIBneHne 3IEKTPOMArHUTHOM WHAYKUMH. [IOTOK BEKTOpa MAarHUTHOM
UHIYKIUU. ODJEKTPOJBIDKYIAS CUla HWHAYKIMH. 3aKOH 3JEKTPOMArHUTHOU
nHayKuuu Papanest.

BuxpeBoe »lEKTpUYECKOE ToJie. OIEKTPOABIKYIIAs CUjla WHIYKIUU B
IIPOBOJIHUKE, IBUKYIIEMCS ITOCTYIIATENBHO B OJJHOPOAHOM MAarHUTHOM II0JIE.

[IpaBuiio Jlenna.

NHayKTUBHOCTh.  fIBJE€HHME CAMOMHAYKIMU. OJIEKTPOABMXKYIIas CHJIA
CaMOMHIYKIIHH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DIEKTPOMAarHUTHOE TOJIE.

TexHudecknue yCTpOMCTBA W MPAKTHUYECKOE TPUMEHEHUE: TMOCTOSHHbBIC
MArHUThl, 3JEKTPOMATHUTHI, SJIEKTPOJABHUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTUIl, UHIYKIIMOHHAS TIE€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOTO MTyYKa MATHUTHBIM TTOJIEM.

JIvHUY MHIYKIIMY MAarHUTHOTO TIOJISL.

B3aumoperncTBre 1ByX NPOBOJHUKOB C TOKOM.

Cunia Amnepa.

[eiictBre cunbl JIopeH11a Ha HOHBI SJIEKTPOJIUTA.

SIBiieHME SIIEKTPOMArHUTHON UHIYKIMH.

[IpaBuiio Jlenna.

3aBUCHUMOCTh 3JIEKTPOJBHKYILIEH CHIIBI MHAYKIHUH OT CKOPOCTHM WU3MEHEHHUS
MAarHUTHOTO MOTOKA.

SIBieHME CAaMOMHTYKIIMH.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonvl

N3ydyeHne MarHuTHOTO MOJIsL KATYIIKH C TOKOM.

HccnenoBanne AeMCTBUA NOCTOSSHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sBIEHUS 3JIEKTPOMAarHUTHOM MHIYKLWH.

Pa3nea 5. KoJsie0anus 1 BOJIHBI



Tema 1. MexanuuecKkue u 31eKmMpOMAZHUMHbLE KOJ1€0aAHUS

KonebGatenbnas  cucrema. CBOOOAHBIE  MEXaHUYECKHWE  KOJEOAHUA.
["apmonnueckue xonebanus. I[lepuox, wactora, ammumryaa u (aza koideOaHU.
[IpyXVHHBIN MasTHUK. MaTremMaTU4eCKU MasTHUK. YPaBHEHHE TapMOHUYECKUX
kosebanuii. [IpeBparieHue sHepruu Npyu rapMOHUYECKUX KOIeOaHUSIX.

Konebarenbubiii  koHTYp. CBOOOIHBIE JJICKTPOMAarHUTHBIE KOJCOAHWS B
UJCATBHOM KOJICOATEIIbHOM KOHTYpE. AHAJIOTHS MEXIYy MEXaHUYECKUMHU U
AIIEKTPOMArHUTHBIMU KoJieOanusiMu. @dopmyna Tomcona. 3akoH coxpaHEHHUSA
HHEPTUU B UJICATHHOM KOJIeOaTEIbHOM KOHTYDE.

[IpencraBienne o 3aTyxaronux kojieOaHUsX. BbIHYKIEHHbIE MEXaHUYECKHE
koseOanusi. Pezonanc. BoiHy)A€HHbBIE JIEKTPOMAarHUTHBIE KOJICOaHMSI.

[lepemenHblii TOK. CHUHYCOMJANbHBIA MEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKa. AMIUIUTYAHOE W JACHCTBYIOIIEE 3HAYEHUE CHUJIBI TOKA U
HaIpsHKEHHUS.

Tpancpopmarop. [IpousBoacTBO, nepeaadya U NOTPEOIICHUE SIEKTPUUECKOM
HHEPrur. DKOJIOTHYECKHE PUCKHU MPU MPOU3BOACTBE 3JIEKTporHepruu. KymnbTypa
WCITOJIb30BAHUS JIEKTPOIHEPTUU B MIOBCETHEBHOM KU3HHU.

TexHuyeckue ycCTpOWCTBA W MPAKTUYECKOE MPUMEHEHHUE: SIICKTPUUECKUI
3BOHOK, T€HEPATOP MEPEMEHHOT0O TOKA, TMHUU AJIEKTpOnepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KoJieOATEIbHOW CHUCTEMbI (TIPY>KUHHBIM WM
MaTEeMaTUYECKU MasITHUK).

HabGmronenue 3aryxaromux KojieOaHuH.

HccnenoBanre CBOMCTB BBIHY X ICHHBIX KOJIEOAHU.

HaOmronenue pezoHanca.

CB0OOOHBIE AIEKTPOMAarHUTHBIE KOJIEOaAHUSI.

OcuunorpaMmsl (3aBUCHMOCTH CUJIbI TOKA U HAMPSHKEHUSI OT BPEMEHU) st
AJIEKTPOMArHUTHBIX KOJICOAHMIA.

Pe3oHanc mnpu MOCHEeNOBAaTEIbHOM COEIMHEHHHM pE3UCTOpa, KaTYyIIKH
WHYKTUBHOCTH U KOHJIEHCATOPA.

Monenb TMHUY 3JIEKTpONEpeiayu.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

HccnenoBanre 3aBUCMMOCTH TIEpUOJa MaJbIX KOJIeOaHUI Tpy3a HA HUTH OT
JUTUHBI HUTU U MacChl Ipy3a.

HccnenoBanre MEpEeMEHHOTO0 TOKa B LENM U3 IOCJIEI0BATEIbHO
COEIMHEHHBIX KOHJEHCATOPA, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUMHbBLE GOIHbL



MexaHnudeckue BOJIHBI, yciioBusa pacnpoctpanenus. Ilepumon. Ckopoctb
pacrpoCTpaHeHuss W JuIMHA BOJHBI. llomepeyHple W MPOAOJIBHBIE BOJIHBL.
HuTepdepentus u qudpakius MEXaHHIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. Beicotra ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CIOBUS U3JIyYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumHas opuentanus BektopoB E, B, V B anexktpomaruutHoil BosiHe. CBoiicTBa
AIIEKTPOMArHUTHBIX BOJIH: OTPA)XEHUE, MPEIOMIICHUE, MOIApU3alns, AUPpaKuus,
uHTepdepenius. CKopocTb dJIEKTPOMArHUTHBIX BOJIH.

[[Ixana 3J€KTPOMAarHUTHBIX BOJIH. [IprMeHEHUE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMIBI paguoCBs3U U TeneBUaAcHUA. Pannonokanus.

DIEeKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOIIEH CPEIbI.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE INPUMEHEHUE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJIbTPa3ByKOBasi AMArHOCTHMKA B TEXHUKE W MEIUIIMHE, pajap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Teledon, CBU-nieys.

Jlemoncmpayuu

OOpa3zoBaHue U paclpOCTPAHEHUE MONEPEYHBIX U IPOJOJIBHBIX BOJIH.

KoneOmromieecs Te10 Kak UCTOUHUK 3BYKa.

Habmroienue oTpakeHus U NpeaoMICHHUsI MEXaHUUECKHUX BOJIH.

Hab6nronenue natepdepeHunu u audppakiud MEXaHUIECKUX BOJIH.

3BYKOBOW pE30HAHC.

HaGmronieHue cBA3M I'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
4acTOTOM KOJieOaHUM.

HccnenoBanue CBOWCTB DJIEKTPOMAarHUTHBIX BOJIH: OTpa)XeHUe,
IpesioMJIeHUE, MoJspu3auus, Judpakums, UHTephepeHIIHs.

Tema 3. Onmuxa

I'eomerpuueckas onruka. lIpsmoiMHENHOE pacrpoOCTpaHEHUE CBETa B
ogHopoaHou cpene. JIyd ceera. TouedHbIi HICTOYHUK CBETA.

OtpakeHue cBera. 3aKOHbI oTpaxkeHusi cBeta. [locTpoeHne n3zoOpaxeHuil B
IIJIOCKOM 3€pKaje.

[IpenomieHue cBeTa. 3aKOHBI MPEIOMIICHUS CBETa. AOCOTIOTHBIN MOKA3aTeINb
npenomiieHus. IlonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbpI yroj IOJIHOTO
BHYTPEHHETO OTPAKEHUS.

Hucnepcus ceera. CrnoxHblil coctaB Oenoro cseta. Ler.

ColOuparomue U pacceuBaromide JuH3bl. ToHKas JuH3a. DOOKyCHOE
pacCTOSsIHME W ONTHYECKash cujla TOHKOW JuH3bI. [locTpoeHume wm3o0pakeHWid B
coOuparomux U paccenBaromux JuH3ax. Gopmyna TOHKOW JUH3BI. YBelIUYEHUE,
JlaBaeMoe€ JIMH30MU.

[Ipenensl NPUMEHUMOCTH T€OMETPUYECKOU ONTUKH.



BonnoBass ontmka. Wutepdepenmus cBera. KorepeHTHbIE WCTOYHUKH.
VYcnoBusi HaOMOIEHUS MAaKCUMyMOB W MHHHUMYMOB B HWHTEphEpEHITMOHHON
KapTHUHE OT IBYX CHH(A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpaxuus cBera. JudpaknuoHHas pemérka. YCIOBUE HaOIIOICHUS
[NIABHBIX ~MaKCUMyMOB IIpM NAJE€HUM MOHOXPOMAaTHYECKOrO CBETa Ha
TUu(PaKIIMOHHYIO PEIIETKY.

[lonspuzanus ceera.

TexHuyeckue yCTpOMCTBA M MPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
doToamnmapar, NPOEKIIMOHHBINA amnmapar, MHKPOCKOIN, TEJIECKOI, BOJOKOHHAs
OITHKA, TUPPAKITUOHHAS PEIIETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpssMOIMHENHOE pPACHpPOCTPAHEHUE, OTPAKEHHE W IIPEIOMIIEHUE CBETA.
OnTuyeckue mpruodopBkI.

[TosnHOE BHYyTpEeHHEE OTpakeHHe. Mozellb CBETOBOA.

HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.

Mopenu MuKpocKona, TeJIeCKona.

HaOmronenue natepdepeHinu cBera.

Hab6mronenue nudpaxiuu ceera.

Habmronenue nucnepcuu cBera.

[Tomydyenue ciekTpa ¢ MOMOIIbIO TPU3MBI.

[Tomy4yenue cexkTpa ¢ MOMONIbIO JU(PPAKIUOHHON PEIIETKH.

HabGmronenue nonsipu3anuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3mepeHue nokazaresis npesioMJICHUs CTEKJIa.

HccnenoBanre CBONCTB U300paKEHUN B JIMH3aX.

HaGnronenue nucnepcuu cBera.

Pa3zges 6. OcHOBBI CIeIHAJIBHOM TEOPHU OTHOCUTEIbHOCTH

['panuubl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTtynarsl
CIEUHAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETA B BaKyyMe€, PUHIIUI OTHOCUTEIBHOCTH DUHILITEHHA.

OTHOCHUTENIBHOCT OJJHOBPEMEHHOCTH. 3aMEJIJIEHUE BPEMEHHU M COKpAICHUE
JUTUHBI.

DHEPrusi U UMITYJIbC PEJIATUBUCTCKON YaCTUIBI.

CBs13b Macchl ¢ PHEPruel U UMITYJIbCOM PENSTUBUCTCKONW YaCTHULIBI. DHEPTHUs
ITOKOS.

Pazgen 7. KBanToBasi pusuka
Tema 1. nemenmot K6anmoeoi ONMUKU



®otonbl. opmyna [lnanka cBsi3u sHEPrUM POTOHA C €T0 YACTOTON. DHEPTUs
U UMITYJIbC (POTOHA.

OtkpeiTre u uccienoBanue Gororddexra. Onwitel A. I'. CroneroBa. 3aKOHBI
dotorpdexra. YpaBuenue DiHmTeitHa st hoTodadpdexra. «KpacHas rpaHunar»

dboroaddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUYECKOE JICVCTBHUE CBETA.

TexHuueckue yCTpOCTBA U MPAKTHUECKOE TPUMEHEHHE: (OTOIIEMEHT,
dboToaTYMK, CoJIHEUHAasi OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

®o1o3h(HEeKT Ha YCTAaHOBKE ¢ IIMHKOBOM TIJIACTUHOM.

HccnenoBanue 3aKk0OHOB BHELTHETO PoTOdPPeKTa.

Ceeroguon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OnbiTel Pesepdopna mo paccesHUiO 0 -4acTHII.
[Imanerapnas mogmens aroma. lloctynater bopa. U3nydyenue u mormomnieHue
(GbOTOHOB MpU Mepexojie aToMa C OJHOTO YPOBHSI DHEPrHHM Ha Jpyroil. Bujel
crekTpoB. CIIEKTp YPOBHEW SHEPTrUU aTOMa BOJIOPO/IA.

BousHoBEIE cBOMicTBa yacTull. Bosnsl 1e bpoiinsa. KoprycKynsipHO-BOJIHOBOM
Ty allu3M.

CHOHTaHHOE U BBIHYK/ICHHOE U3JIyYEHHUE.

TexHndeckue yCTPOMCTBA M MPAKTUYECKOE NIPUMEHEHHE: CIIEKTPaJIbHbIN
aHanu3 (CIIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Omnpenenenue JUIMHBI BOJIHBI Ja3epa.

HabGnronenue TMHeHYaThIX CIIEKTPOB U3ITyUCHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

HabGnrogenue 1MHEeHYaToro CnexkTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, TOKA3bIBAIOIINE CJIOKHOCTh CTpOeHHs siapa. OTKpbITHE
pamuoakTuBHOCTH.  OmbiTel  Pe3epdopma mo  ompeneneHurd  cocraBa
paauoakTuBHOro wu3nydeHus. CoiictBa anbda-, OeTa-, raMMa-U3Iy4CHHUS.
Binsinue paainoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOTOHA M HeWTpoHa. HykmonHas monens siapa [eiizenOepra—
NBanenko. 3apsn sapa. MaccoBoe uncio saapa. M30Torsbl.



Anbda-pacnaa. OJEKTPOHHBIA M TO3UTPOHHBIM Oera-pacmaa. [amma-
U3ITydeHHE. 3aKOH PaIMOAKTUBHOIO pacnaja.

OHeprus CBA3HM HYKJIOHOB B siipe. S aepubie cuibl. JledekT macco spa.

SAnepHble peakuuu. JleneHue u CUHTES saEp.

SAnepuwiii peaktop. Tepmosinepusiii cuHTe3. [IpoGiaeMbl W TEPCIIEKTHUBBI
AJIEPHOM SHEPTETUKHU. JKOJOTMYECKHUE aCTIEKThI AIEPHON SHEPTETHUKHU.

OnemeHTapHble YacTUIbl. OTKpPBITHE MO3UTPOHA.

MeTobl HaOJIOIEHUS M PETUCTPAIK 3JIEMEHTAPHBIX YACTHII.

dyHaameHTanbHbIe B3aUMOAeHCTBYS. EAMHCTBO (M3HYECKOM KapTUHBI MUpA.

TexHn4ecKue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHUE: JO3UMETp, KaMepa
Bunbcona, siaepHslif peakTop, arTomMHasi 6omoa.

Jlemoncmpayuu

CuéTyrK MOHU3HPYIOIINX YaCTHULL.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

HccnenoBanre TpeKOB YacTHUL (M0 TOTOBBIM (OTOrpadusim).

Pazgen 8. JjieMeHTBI aCTPOHOMMH M aCTPOPU3NKHU

Otanbl pa3BUTHS acTpoHOMUH. [IpUKIIaiHOE 1 MUPOBO33PEHUECKOE 3HAUEHUE
aACTPOHOMHH.

Bupa 3BénHoro Heba. Co3Be3ausi, spkue 3BE3MbI, IUIAHETHI, UX BHJIMMOE
JBH>KCHUE.

ConHeuHas cucTema.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprum ConHIIa U 3BE3L.
3BE3BI, UX OCHOBHBIC XAPAKTEPUCTHUKHU. J(MarpaMma «CHEKTPaJIbHBIM KJIacC —
CBETUMOCTBY». 3BE3/bl TJIABHOM IMOCIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM IMOCJIEAOBATEIIbHOCTU. BHyTpeHHee CTpoeHue
3B€311. COBpEMEHHBIE MPEJCTABICHHUS O MPOUCXOXKACHUU U 3Boonuu CoyHIa U
3BE31. DTanbl )KU3HH 3BE3 .

Mineunsiii [lyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHUA B
[Nanmaktuke. Tunel ranaktuk. Pagnoranaktuky u kBazapbsl. UEpHBIE ABIPHI B SApaX
TaJIaKTHUK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa66sa. Paz0eranue rajiakTuk.
Teopus bonbioro B3psiBa. PeMKTOBOE U3ITyYEHHUE.

MacirabHas ctpykrypa Beenennoit. MertaranakTuka.

Hepeménnpie mpoOaemMbl aCTPOHOMHUH.

Yuenuueckue nabnrooenus

HaGnronenus: HeBOOpYXEHHBIM TJ1a30M C MCIOJIb30BAHUEM KOMITHIOTEPHBIX
MPUJIOKEHUH JJIs1 OTIPE/IeSICHUs TI0JIOKEHUsI HeOECHBIX O0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE cO3Be311si CEeBEpHOIrO MOTYIIAPHS U IPKUE 3BE3/BI.

Habmonenus B Teneckon Jlynsl, mnanet, Maeunoro Ilytu.



O6o0maroniee NOBTOPEeHUE

Ponp ¢u3ukm u acTpOHOMHHM B SKOHOMHYECKOW, TEXHOJOTUYECKOM,
COIMAJIBHON M ATHYECKOU chepax MesaTeTbHOCTH YeI0BEKa, POJIb M MECTO (PUBHKHU
1 aCTPOHOMHUHU B COBPEMEHHON HAyYHOH KapTHUHE MHPA, POJb PU3NUECKON TeOpUn
B (opMHUpOBaHMHM MPEACTABICHUN O (PU3MUECKON KapTHHE MHpa, MECTO
bU3NYeCcKO KapTHUHBI MHPa B OOIIEM PSAY COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABJICHUIN O IPUPOIE.

MexnpeaMeTHbIe CBSI3H

N3yuenne kypca ¢usuku 6a30BOro ypoBHs B 11 kiacce OCyIIECTBISETCS C
Y4ETOM COAEPKATEIbHBIX MEKIPEAMETHBIX CBA3CM C KypcamMM MaTE€MaTHKH,
Ounonoruu, XUMuH, reorpaduu U TEXHOJIOTHH.

Mescnpeomemuvie nonsamusi, CBSI3aHHbIE C MU3YYEHHEM METOJIOB HAYYHOI'O
MO3HAHUS: SBJICHWE, HAy4YHBIM (DaKT, TUrore3a, (u3nyeckas BEIMYMHA, 3aKOH,
TeOopusi, HaOII0ICHUE, SKCIIEPUMEHT, MOJISIUPOBAaHNE, MOJIEb, H3MEPCHHE.

Mamemamuxa: peUIeHHWE CHCTEMBl YPAaBHECHUH, TPUTOHOMETPUUYECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJIECTBO, BEKTOPBI M MX MPOEKIWH HA OCU KOOPAWHAT, CIOKEHHE BEKTOPOB,
MIPOM3BOJIHBIC DJIEMEHTAPHBIX (YHKIMH, TMPU3HAKK IOJ00MS TPEYTrOJbHHUKOB,
ompeieNIeHHe IUIOMIAIU TUIOCKUX (GUryp u 00bEMa Tell.

buonocusn: »nexTpuyeckue SBICHUS B KUBOM MpUpPOJE, KoJieOaTelbHbIC
JIBUKECHHS B )KUBOW MPUPOJIE, ONTUYECKUE SIBIICHUS B KHUBOM MPUPOAE, NCUCTBUEC
paauanyy Ha )KUBbIE OPTraHU3MBbl.

Xumus: CTpOCHUE aTOMOB ¥ MOJICKYJI, KPUCTAINIMYECKAsA CTPYKTypa TBEPIBIX
TEJ, MEXaHU3Mbl OOpa3oBaHUA KPUCTALINYSCKOM PEIIETKHA, CHEKTPaJIbHBIN
aHaJIu3.

l'eocpaghusi:  MarHuTHBIE TIONMIOCA 3€MJIM, 3aJIEKU MATHUTHBIX — PY/I,
dhoTochEMKa 3eMHOM MMOBEPXHOCTH, TIPEJICKA3aHUE 3eMIICTPSCCHUIA.

Texnonocusa: JNVMHWUW DJEKTpOIlEpeaay, TEHEpaTop IEPEMEHHOIO0 TOKa,
AJEKTPOJIBUTATENb, WHAYKIHUOHHAs I€Yb, pajap, pPaAUONPUEMHUK, TEIIEBU30D,
anTeHHa, TenedoH, CBU-meub, MPOEKIIMOHHBIN ammapar, BOJOKOHHAsI OITHKA,
CoJIHEUHas Oarapes.

IINTAHUPYEMBIE PE3YJbTATBI OCBOEHUS IMPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

OcBoenune yueOHOTO TpenMera «Pu3nka» HAa YPOBHE CpPEIHEro OOIIero
oOpazoBaHus (0a30BbI YPOBEHB) JOJIAKHO OOECIEUUTHh TOCTHUIKEHUE CIIETYIOUIUX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIIbHBIX PE3yJIbTaTOB.



JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHS yueOHOro mpeamera «Du3nka» J0HKHBI
OTpakaTb TOTOBHOCTh M CIOCOOHOCTh OOYYaroUuxcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIECHHI, COOTBETCTBYIOUIUX
TPAAUIMOHHBIM I[IEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PacHIMpPEHUE >KU3HEHHOTO
OMbITA U OMNbITA AEATEIBHOCTU B MPOLIECCE pean3alii OCHOBHBIX HaIlpaBIICHUI
BOCIIUTATENBHON ESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpamIaHCKOro BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYAIOMIErocs KaKk aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUICKOI0 OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX T'YMAaHUCTUYECKHX |
JEMOKPATUYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIbHOCTh B MHTEpPECax Ipa)kJaaHCKOIro
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUHU B 00pa30BaTEIIbHON OpraHU3alINY;

YMEHHE B3aUMOJICHICTBOBATH C COLIMATIbHBIMU UHCTUTYTaMH B COOTBETCTBHH C
X QYHKIUSIMU U HAa3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTAapHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) IaTPMOTHYECKOTO0 BOCTIMTAHMA:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON WUJICHTUYHOCTH,
MaTpUOTU3MA;

LIEHHOCTHOE OTHOUIEHHWE K TOCYJIapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSM
POCCUNCKUX YUEHBIX B 00J1aCTU (PU3UKU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS :

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHHBATh CHUTYAIlMI0 M TMPUHUMATh OCO3HAHHBIE pPeEIICHUS,
OPUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
JESATEIIbHOCTU YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

4) 3CTEeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOIICHHUE K MUPY, BKIIFOYasi 3CTETUKY HayYHOTO TBOPYECTBA,
pUCyIero (pu3ndecKkoi HayKe;

5) TpyA0BOT0 BOCIIUTAHUSI:

UHTEpeC K pa3iu4HbIM cdepaM MpodheCCUOHATBHOW NEATeIbHOCTH, B TOM
YHUCJIe CBSI3aHHBIM C (DM3UKON M TEXHUKOM, yMEHUE COBEPIIATH OCO3HAHHBIN BHIOOD
Oynyiei mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHbL;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUIO M caMOOOpa30BaHUIO B 00JIaCTH
(bU3UKN Ha IPOTSHKEHUU BCEU JKU3HU;

6) 3K0JI0rM4ecKOro BOCIIUTAHUSI:



c(hOPMHUPOBAHHOCTh JKOJIOTHMUECKONW KYJNbTYPhI, OCO3HAHHE TJIOOATHHOTO
XapakTepa SKOJOTMYECKUX MpooiieM;

IJIAHUPOBAHKUE U OCYIIECTBIICHUE JIEMCTBUIM B OKPYKAIOIIEH Cpelie Ha OCHOBE
3HAHMS 1IeJIeld YCTOMYMBOIO Pa3BUTHS YEJIOBEUYECTBA,;

pacuIMpeHre OmbITa JIEATebHOCTH SKOJOTMYECKOM HAMpaBJIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (PHU3UKeE;

7) HEHHOCTH HAYYHOT0 MO3HAHMS:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAHWE IIEHHOCTHM HAy4YHOW JESTEeIbHOCTH, TOTOBHOCTH B IIpoIlecce
u3ydeHus: (QU3UKA  OCYIIECTBISATH  MPOCKTHYID H  HCCIEIOBATEIBCKYIO
JEATEIIbHOCTh MHANBUIYAIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATDBI

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIe /1eiiCTBUS
ba3oBble 1ornyeckue AecTBU:
CaMOCTOSITENNFHO  (OPMYJIUPOBaTh W aKTyalM3UpOBaTh  MpoOJeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTpEENATh 1M JCSITeNIbHOCTH, 3aJaBaTh MapaMmMeTpbl M KPUTEPUU HX
JIOCTHKEHUS,
BBEISIBIIATH  3aKOHOMEPHOCTH W TMPOTHBOPEUYHS B  PacCMaTPUBAEMBIX
(bU3UYECKUX SIBICHUSX;
pazpabarbiBaTh MJIAaH PEIHICHUS MPOOJEMBbI ¢ y4€TOM aHajlu3a WMEIOLIUXCS
MaTepHaIbHBIX U HEMATePUATBLHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBHI B I€SITEIIbHOCTh, OIICHUBATh COOTBETCTBHE PE3YJIHTATOB
IIEJISIM, OIICHUBATh PUCKH TIOCTIEACTBUIN ACATCIBHOCTH;
KOOPJIIMHUPOBaTh W  BBHINIOJHATH pabOTy B  YCJIOBHSAX  PEabHOTO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS,
pa3BUBATh KPEATHBHOE MBIILICHUE TIPH PEIICHUH KU3HEHHBIX MPOOIIEM.
ba3zoBble ucciaeaoBare/bCKue 1eCTBUA:
BJIAJCTh HAYYHOW TEPMHUHOJIOTHEH, KIIFOUCBBIMH TOHATHSIMU M METOJAMH
bu3nuecKoil HayKH;
BJIAJICTh HABBIKAMHU y4e€OHO-HCCIIEIOBATEIHCKON M MPOSKTHOMN NESITEIbHOCTH
B 00J1aCTH (PU3UKU, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY TMOUCKY
METOJIOB pelIeHHs 3a7ad (U3MUYECKOTO COJCp)KaHUs, MPUMEHEHHUIO Pa3IMYHbIX
METOJIOB ITO3HAHHSI,
BJIQIETh BHUAAMU JEATEIBHOCTH 10 TMIOJYYCHHUIO HOBOTO 3HAHUS, €ro
WHTEPIpPETAlU, MPEeoOpa3oBaHUI0 ¥ TPUMEHEHUI0O B PA3IMYHBIX YYEOHBIX
CUTYaIHsIX, B TOM YHCIIE TIPU CO3/IaHUU YI€OHBIX MMPOEKTOB B 00J1aCTH (DU3HUKY;



BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3M W aAKTyaJM3UpOBaTh 3a/aauy,
BBIIBUTATh TUINOTE3Y €€ pelIeHHs,, HaXOAWTh apryMEHThI i JI0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 33/1aBaTh MapaMeTpbl U KPUTEPUHU PELICHHUS;

aHAIM3UPOBaTh TIOJNIyYCHHBbIE B XOJE PpEIICHUS 3aJaydl  pe3yJbTaThl,
KPUTUYECKU OIIEHUBATh UX JIOCTOBEPHOCTb, IPOrHO3UPOBATH U3MEHEHNE B HOBBIX
YCIOBUSIX;

CTaBUTh U (HOpMyIHpOBaTH COOCTBEHHBIC 3a/Jayd B 00pa3oBaTeIbHOU
NEeSATEIbHOCTH, B TOM YHCIIE TTPU U3yYeHUH (PU3UKH;

JaBaTh OIIEHKY HOBBIM CUTYaIlUsIM, OIIEHUBATh MPUOOPETEHHBIN OIBIT;

YMETh TMEPEHOCUTh 3HaHUA 10 (uU3MKe B MPAKTUUECKYIO 00JIacTh
KU3HECSITEIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTaTh HOBBIE UJIEH, PEJIaraTh OPUTHHAIBHBIE TOAXO0AbI U PEIICHNUS;

CTaBUTb NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHbBIC PELICHMUS.

Pabora ¢ undpopmaunmeii:

BJIa/IETh HaBBIKAMH MOJIydeHUs WHPOpMAIUU (PU3UIECKOTO CONEpKaHUs U3
UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIATH TOWCK, aHaJM3,
CUCTEMATH3alUI0 U HHTEPIPETALNI0 MHPOPMALMU pPa3IMYHBIX BHUIOB U (opm
IpECTaBICHNUS;

OLIEHWBAThH JOCTOBEPHOCTH HH(OpMAIIHH;

UCTIONB30BaTh  CpeACTBa  MHGOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TE€XHOJOTMM B PELIEHHMH KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OpPraHU3aI[MOHHBIX
3a1ad ¢ CcoOMIoJicHHeM TpeOOBaHUN HOPrOHOMHKH, TEXHUKH O€30IaCHOCTH,
TMUTUEHBl, PECYpCcOCOEpekKEeHMs, TMPaBOBBIX M  ITUYECKUX HOPM, HOpPM
nH(pOpMAIIMOHHOM 0€30TTaCHOCTH;

co37aBaTh TEKCThl (PU3MYECKOrO COACpPXKAHUS B PA3IUYHbIX (opMarax cC
y4€TOM Ha3zHayeHMsI THPOPMALUH U LEIEBON ayAUTOPHUHU, BHIOMpPAsi ONTUMAIIbHYIO
(dbopMy npeAcTaBIeHUS U BU3yaTu3alluu.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

OCYHIIECTBJISATh OOIIEHHWE Ha Ypokax (U3UKKM U BO BHE-YPOUHOMU
JIESITENBHOCTH;

pacro3HaBaTh MPEANOCHUIKM  KOH(MJIMKTHBIX CHUTyallud W CMSAT4aTh
KOH(DJIUKTHI;

Pa3BEPHYTO W JIOTUYHO M3JIAraTh CBOKO TOYKY 3PEHHUSI C HUCIIOJIb30BAHUEM
A3BIKOBBIX CPE/ICTB;

IMOHMMAaTh M MCIIOJb30BaTh NPEUMYILECTBA KOMAaHIHON M WHIWBUIYaJIbHOU
padoThI;

BBIOMpaTh TEMAaTUKY M METOIbl COBMECTHBIX JEUCTBUH € Y4ETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KaXJOT0 YJICHA KOJUIEKTUBA,



IIPUHAMATh  LEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIWHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHHUIO: COCTABIISITh IUIAH JCUCTBUM,
pacmpenenartb pojiid ¢ Y4ETOM MHEHHH Y4YaCTHHKOB, OOCYKIaTh pPE3yJbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KayeCTBO CBOETO BKJIAJAa M KAXKIOTO Y4YaCTHHKA KOMAaHIBI B
OOIIMiA pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHWBAaTh HUIEU C TO3ULHAA HOBU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATErMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTyalUsIX, IPOSBISATH TBOPUECTBO U BOOOpAXKEHHE, ObITh HHUIIMATUBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIC 1CHCTBHS
Camoopranusamnus:

CaMOCTOATENIbHO OCYUIECTBJISATh MMO3HABATENbHYIO NIEATEIbHOCTh B 00JacTH
(U3MKM W aCTPOHOMHUH, BBISBIATH MPOOJEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOATEJIBHO COCTABJIITh IUIAH PELICHHS PACUETHBIX M KAaYECTBEHHBIX
3aj]1a4, [JIaH BBIIOJIHEHUS TPAKTUUYECKON pabOThl ¢ yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

paciupsATh paMKH y4eOHOTO MPEeIMETa Ha OCHOBE JIMYHBIX MTPEANOYTEHUN;

JieNlaTh OCO3HAHHBIA BBIOOP, ApryMEHTHUpPOBaTh €ro, Oparb Ha ceos
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO S3PYAMIMH B 00JacTH
(bU3HUKH, TOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTENIbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:

JaBaTh OLIEHKY HOBBIM CHUTyallUsIM, BHOCUTb KOPPEKTHBBI B AESTEIbHOCTb,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peQueKCMH Kak  OCO3HAHMS
COBEPIIAEMBIX JEHCTBHM M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBaHU;

UCIIOJIb30BaTh MPUEMBI peIIeKCUU ISl OLIEHKU CUTYyalluu, BEIOOpa BEPHOTO
pelieHus;

YMETh OLEHUBATh PHUCKM W CBOEBPEMEHHO IPUHUMATH PELIEHUS M0 HX
CHU)KEHMUIO;

IPUHUMATh MOTHBBI W apryMEHThl APYIMX IPU AaHAINU3E pe3yJIbTaTOB
NEeSATEIbHOCTH;

MPUHUMATh ce0sl, MIOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;



NPUHUMATh MOTHBBI W aPTyMEHTHI JPYTHMX TMPU aHAINU3E pPe3yIbTaToOB
NEeSATEeTLHOCTH;

MPU3HABATH CBOE MPABO M MPABO APYTHX HA OIIHOKH.

B mpomecce HOCTHXKEHHSI THYHOCTHBIX PE3YJIbTATOB OCBOCHHS TMPOTPaAMMBI
no ¢u3MKe IS YPOBHS CpPEIHEro oOIero oOpa3oBaHUs Yy OOydYarOIIUXCs
COBEPIIICHCTBYETCS AMOITMOHATBHBIN WHTEJUICKT, TIPEAMOIaTr aFO I
c(OpMUPOBAHHOCTD:

CaMOCO3HAHUS, BKIIOYAIOIIETO CIIOCOOHOCTh MMOHUMATh CBOE AMOIIMOHATHHOE
COCTOSIHHC, BUACTh HAIPABICHUS PA3BUTHS COOCTBEHHOW IMOIMOHAILHOU ChepHl,
OBITh YBEPEHHBIM B ce0e;

CaMOpETYyJIMPOBaHUS, BKIIOUYAIONIETO CAMOKOHTPOJIb, YMEHUE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHE, CIIOCOOHOCTh aJalTUPOBATHCA K
HMOIIMOHAJIEHBIM U3MEHEHUSIM U MPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIIMH, BKIIOUYAIOIICH CTPEMJICHUE K JOCTHKEHUIO TEIH U
yCcrexy, ONTUMHU3M, WHHUIMATHBHOCTh, YMEHHE IEHCTBOBATh HCXOJS M3 CBOMX
BO3MOKHOCTEH;

OMIIATUH, BKITIOYAIONIEH CIIOCOOHOCTh MMOHUMATh YMOIIMOHATILHOE COCTOSTHHE
JPYTUX, YYUTHIBATH €r0 IMPU OCYIIECTBICHUU OOIICHUS, CIOCOOHOCTh K
COUYBCTBHIO U COIEPEKUBAHUIO;

COIMAJTBHBIX HABBIKOB, BKITIOUAIOIIUX CIIOCOOHOCTh BBICTPANBATh OTHOIIICHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

HPEAMETHBIE PE3YJIBTATBI

K xoniy obydenuss B 10 kjacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MeCTo (U3UKU B (POpMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH M
TEXHOJIOTUH, B IPAKTUYECKON ESATEIIBHOCTH JIIOIEM;

YUUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3MUECKUX MO/IEIeH:
MaTepuaibHas TOYKa, UHEePIMaIbHAs CHCTeMa OTCUETa, aOCOIIOTHO TBEPIOE TEIO,
UJICANIBHBIN Ta3, MOJEIIN CTPOCHUS Ta30B, )KUIAKOCTEH M TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUYECKUH 3aps]l IPU pelieHur (PU3NIecKux 3ajay;

pacno3HaBaTh (PU3NYECKUE SBICHUS (TPOIECCHI) U OOBIACHITH UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUU CTPOCHUS BELIECTBA U
AJEKTPOJAMHAMHUKHA:  PABHOMEPHOE UM  PABHOYCKOPEHHOE  MPAMOJMHEWHOE
JIBI)KCHUE, CBOOOJHOE TaJICHUE TeJ, JBWKCHUE 110 OKPY>KHOCTHU, WHEPIus,
B3auMOJIeHicTBUE Tel, Tuddy3usi, OPOYHOBCKOE JIBHXKEHUE, CTPOEHUE KUIKOCTEN
U TBEPBIX TEJ, U3MEHEHNE 00bEMA TeJl MPU HATPEeBaHUH (OXJIAKIECHUH ), TETUIOBOE
paBHOBECHUE, UCIAPEHHE, KOHACHCALUS, MUIABJICHUE, KPUCTAIIM3AlUs, KUIICHUE,



BJIAJKHOCTb BO3/1yXa, MOBBIICHHUE JABJICHUS I'a3a IIPU €r0 HArPEBAHUU B 3aKPBITOM
COCyZA€, CBS3b MEXKAY NapaMeTpamMu COCTOSIHMS Ta3a B H30Ipoleccax,
AIEKTPU3ALUSA TEJ, B3AUMOJCUCTBUE 3aPAJIOB;

OMHUCBHIBATh MEXAHUYECKOE JIBI)KCHHUE, HCIOJB3YysS (U3UYECKHE BEIWYHHBI:
KOOpJIMHATa, IyTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tejla, CHia,
MMIIYJIC Te€Jla, KNHETUYECKas JHEPrusi, MOTCHUUAIbHAA YHEPTUS, MEXaHUYECKas
paboTa, MeXaHUYECKass MOIIHOCTh; NPU ONHCAHWU MPABWIBHO TPAKTOBATH
(U3UYECKUIT CMBICT MCHOJIb3YEeMbIX BEIMYMH, MX OOO3HAUYCHHMS M CIUHUIIBI,
HaxOoJUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEIIMUMHY C JAPYTUMU
BEJIMUUHAMU;

ONMUCHIBAaTh HM3YYEHHBIC TEIUIOBBICE CBOMCTBA TEJI W TEIUIOBBIC SIBIICHUS,
UCTIONIB3Ysl (M3WUYECKHME BEIMYWHBL: JaBJICHUE Ta3a, TeMIlepaTypa, CpemaHss
KMHETUYECKasi YHEPIrusl XaOTUUYECKOTO JBWKEHUS MOJIEKYJ, CPEIHEKBAApaTUIHAS
CKOPOCTb MOJIEKYJI, KOJHUYECTBO TEIUIOTHI, BHYTPEHHSS SHEprus, padora rasa,
KOd(PPUIIMEHT TMOJIE3HOTO JACHCTBUS TEIUIOBOTO JIBUTATENs; MpPU OMHCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUI CMBICH HCHOJb3YeMbIX BEJIMYMH, WX
0003HaYeHUsI W E€IUHMIIBI, HAXOAUTh (OPMYIBI, CBS3BIBAIOIIME JIAHHYIO
(U3NYECKYIO BEIMYUHY C IPYTUMU BEIHMUUHAM;

OIMCHIBATh N3YUYECHHBIC JIEKTPUUECKUE CBOMCTBA BEIIECTBA U AJICKTPUYECKHUE
ABJICHUS (TIPOLIECCHI), UCTONB3Ysl (PU3NUECKUE BEITUUYUHBI: DJICKTPUUYCCKUMN 3apsij,
AIEKTPUYECKOE TOJIE, HAMPSKEHHOCTD MOJISA, MOTEHIUAN, PAa3HOCTh MOTEHIINAJIOB;
NP OINKMCAHWHM TIPAaBWJIBHO TPAKTOBAaTh (DU3UYCCKHM CMBICT HCIIOIb3yEeMbIX
BEJIMYMH, UX OO0O3HAYEHMs] M EIWHUIIBI; YKa3biBaTh (hOPMYJIBI, CBS3BIBAIOIINC
JTAHHYIO0 (PU3UYECKYIO BEIMYMHY C IPYTUMHU BEJIMUYNHAMM;

aHaJTM3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONB3Ys (PU3MUECcKue
3aKOHBI Y TIPUHIIUIIBL: 3aKOH BceMupHOro Tsarotenus, I, II u 11 3akonsl HetoTOHa,
3aKOH COXPAHEHUS MEXAHWYECKOW DJHEPruM, 3aKOH COXPAHCHUS WMITYJIbCA,
MPUHIUIT CYNEPHO3UIIMA CHUJI, MPUHIMII PABHOINPABUS HWHEPLUHMAIBHBIX CHCTEM
OTCYETA, MOJICKYJISIPHO-KMHETUYECKYI0 TEOPHUIO CTPOECHHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEIHEN KMHETHYECKOW HEPTUU TEIUIOBOTO JBHKEHUSI MOJIEKYJI C
aOCOJIFOTHOM TeMmmepaTypoi, MEPBbI 3aKOH TEPMOAMHAMUKH, 3aKOH COXpPAHEHUS
AJIEKTPUYECKOTO 3apsaa, 3akoH KylloHa, mpuU 3TOM pa3adyaTrh CJIOBECHYIO
(GOpMYITMPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BBIPAKEHUE W yCIIOBUSA (TPaHMIIbI,
00J1aCTH) MPUMEHUMOCTH;

OOBSICHSITH OCHOBHBIC TMPUHIUIIBI  JCHCTBUS  MAaIllUH, NpUOOPOB U
TEXHUYECKUX YCTPOWCTB; paziuyaTh YCJIOBHsS UX O€30MMACHOTO WCIOJIb30BAHUS B
MMOBCEIHEBHOM YKU3HH;

BBITIOJTHATHh DKCIICPUMEHTHI I10 HCCIIEIOBAHUI0 (DH3WYECKUX SBICHUN M
MPOLIECCOB C HCIOJIB30BAHUEM IMPSIMBIX M KOCBEHHBIX W3MEPEHHM, MPU STOM



dbopmynupoBath MpobiieMy/3amadyy W TUIMOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEMAJIOKEHHOTO O0OpYyNOBaHUS, MPOBOIUTH OMBIT H
(GbOopMyIHpPOBATh BHIBOIHI,

OCYILECTBIIATh MPSIMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYUH, PU
TOM BBIOMpaTh ONTHUMAJIBHBIM CIIOCOO M3MEPEHHUS U MCIIOJb30BaThb HW3BECTHHIE
METO/bI OLICHKH ITOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAY  (PU3NYECKUMHU  BEIUYUHAMH  C
UCIIOJIb30BAaHUEM TMPSIMBIX HM3MEPEHUMN, NMPU 3TOM KOHCTPYMPOBATh YCTAHOBKY,
(¢ukcupoBaTh pe3yJbTaThl IMOJYYEHHOM 3aBUCUMOCTU (PU3NYECKUX BEJIMYUH B
BUJIE TaOnMIl U rpauKOB, AEJaTh BbIBOJBI IO pPE3yJIbTaTaM UCCIIEJOBAHMUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEACHUU UCCICAOBAHUN B
pamMKax y4eOHOro SKCIEpUMEHTa, Yy4eOHO-HCCIEeNOBATEIIbCKOW U MPOEKTHOU
JESTEIIbHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1AOOPATOPHOIO
000opy10BaHUS;

pemiaTth pacu€THble 3aJayd C SIBHO 3aJaHHON (DM3MYECKOW MOJENbIO,
UCTIONB3YS (PM3HUECKHEe 3aKOHBI U MPUHIIUITBI, HA OCHOBE aHAJIM3a YCJIOBUSA 3a/1a9U
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIATh (PU3NYECKHE BEIMYMHBI U (POPMYIIBI,
HEOOXOJUMbIe NIl €€ pEelICHHUs, NMPOBOJUTH PAacu€Thl M OLIEHHWBATH PEaTbHOCTH
HOJIy4YEHHOT'0 3HaueHus (PU3NUECKON BEINUNHBI;

pelaTh KaueCTBEHHBIC 3aJaUM: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
LEMOYKY pPACCYXKIACHUH C OMOpPOM Ha M3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
buznueckue SBICHUS;

UCIONB30BaTh  MPH  pPEIIEHMH  yuyeOHBIX  3aJady  COBPEMEHHBIC
MH(GOPMAILIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
Y TPEICTABJICHUS YUYEOHOW M HAy4YHO-TIOMYJIIPHON MH(GOPMALIMH, MOTYYEHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTHIECKU aHATTU3UPOBATH MOIydaeMyto HH(POPMAIIUIO;

IPUBOJUTH PUMEPHI BKJIaJJa POCCUNCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBICHEHHE IIPOLIECCOB OKPYKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKHU ¥ TEXHOJIOTHII;

UCTIONIb30BaTh TEOPETUYECKUE 3HAHUA MO (PU3WKE B MOBCEAHEBHOW >KU3HU
JUIst o0ecrieyeHus: 6€30MacHOCTH MpU OOpalllEeHuH ¢ MPUOOpaMu U TEXHUYECKUMU
yCTpOMCTBaMHU, JIJIsl COXPAHEHUS 310pOBbS U COOJIIOJIEHUSI HOPM 3KOJOTHYECKOI0
MOBEACHUS B OKPYXKAIOLIEH Cpeae;

paboTaTh B Tpynme ¢ BBHIMOJHEHHEM pPAa3IMYHBIX COIUATBHBIX POJEH,
IUIAaHUPOBATh PadOTy TPYNIbI, PALUMOHAIBHO pacHpenesnsiTh OOSI3aHHOCTH U
IUTAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYyalUsX, aJleKBAaTHO OLICHHWBATH
BKJIAJ] KQXKJIOTO M3 YYACTHUKOB I'PYIIIBI B PEIICHUE pPacCMaTpUBaeMOn IPOOIIEMBI.

K xonmy obOywenuss B 11 kiacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpaxaTh CPOPMUPOBAHHOCTh y 00YJArOIINXCSl YMEHUM:



JEMOHCTPUPOBATh Ha MpPUMEpaxX pojib U MecTo (pu3uKu B (HOpMHpPOBAHHUH
COBPEMEHHONW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH M
TEXHOJIOTUH, B TNPAKTUYECKOW NEATENBHOCTH JIIOAEH, LEITOCTHOCTh M EIUHCTBO
(bu3nYecKoi KapTUHBI MUDA;

YUUTHIBATh TPAHUIBI TPUMEHEHUS HU3YYEHHBIX (U3MUECKUX MOJIEei:
TOYEYHBIN JJIEKTPUUECKUM 3apsl, JIyd CBETA, TOUYCYHbIM UCTOYHHK CBETA, SACpHAs
MOJieJIb aTOMa, HYKJIOHHAsh MOJIE€Jb aTOMHOTO siipa MPH PEIIeHUU (PU3NUIECKHX
3a/1ay;

pacrno3HaBaTh (puU3MUECKUE SIBJICHUS (IPOLECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (DU3HKHU: AJIEKTpUUECKasi MPOBOJAUMOCTb,
TEIIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JEHCTBUS TOKA, B3aUMOJCUCTBUE
MAarHiTOB, JJICKTPOMAarHuTHas WHAYKLHWs, JACUCTBHE MArHUTHOIO TIOJISI Ha
IPOBOJHUK C TOKOM U JBIXKYIIUMHCS 3apsi, 3JCKTPOMarHUTHbIE KOJE€OaHUS U
BOJIHBI, MPSIMOJIMHEHHOE pPAaCIPOCTPAHEHUE CBETA, OTPAKECHUE, IPEIIOMIICHUE,
uHTEeppepeHus, audpakuus W MOOJAIpU3alus CBETa, JHUCIEpPCUs CBETa,
dbotoanexTpudeckuii 3pdext (poToaddekT), CBETOBOE JaBICHUE, BOSHUKHOBEHUE
JMHEWYAaTOro0 CHEKTpa aroMa BOJOPOJA, €CTECTBEHHAsT W HCKYCCTBEHHAs
PaaOaKTUBHOCTb;

OINKCHIBaTh M3YYEHHBIE CBOICTBa BelIeCTBa (JIEKTPUUYECKHE, MAarHUTHBIE,
ONTHUYECKHE,  DJEKTPUYECKYI0  MPOBOAMMOCTb  pa3JIMYHBIX  Cped) H
AJIIEKTPOMArHUTHBIE SIBJIIEHUSA (TIPOLECCHI), MCHOJb3Yyd (U3UUYECKUE BEIHYMHBIL:
JIIEKTPUYECKUN 3apsll, CHJIa TOKA, DJIEKTPUYECKOE HAIPSIKEHUE, JJIECKTPUUYECKOE
COIPOTHBIIEHUE, PAa3HOCTh MOTEHIIMAJIOB, AJIEKTPOJABIIKYIAs cuia, paboTa TOKa,
WHAYKIOUS MarHATHOTO MOJjs, cuia Awmrmepa, cuia JlopeHua, MHIYKTUBHOCTh
KATYIIKH, DHEPrus HJIEKTPUYECKOTO0 M MArHUTHOTO IMOJIEH, MEPHOJ M YacToTa
KoJeOaHuii B KoseOaTeaIbHOM KOHTYpe, 3aps] M CHiIa ToKa B IIpolecce
FAPMOHMYECKUX DJIEKTPOMAarHUTHBIX KoJeOaHuH, (OKYCHOE pacCTOsIHHUE U
ONTUYECKasl cuja JMH3bI, NPU ONHCAHUU MPABUIBHO TPAKTOBATh (PU3UUECKUIA
CMBIC]I HCIOJIb3YEMBIX BEJIMYMH, HMX OO0O3HAUEeHHS M €JAMHMIIbI, YKa3bIBATh
bopMysbl, CBA3BIBAIOIIME JAHHYIO (PU3UYECKYIO BEJIMYMHY C APYTUMH
BEJINYNHAMM;

ONMCBHIBATh H3YyYECHHBIE KBAHTOBBIE SBICHUA M IIPOLECCHI, HCIIOIb3Ys
buznyecKkue BEIMYUHBL: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JJMHA BOJHBI U
4acTOTa CBETA, SHEPIUs U UMITYJIbC (DOTOHA, IEPUO]T MOTYypacaga, SHEPTUs CBA3U
aTOMHBIX SIZIEp, TPU ONUCAHWU TMPABUIBHO TPAKTOBaTh (DU3UUYECKUN CMBICH
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAu€HUs M E€AMHMUIIBI, yKa3blBaThb (HOpPMYIbI,
CBSI3BIBAIOIIME JAHHYIO (PU3UYECKYI0 BEIUYMHY C JpPYTMMH BeJIMYHWHAMH,
BBIUUCIISATH 3HAaU€HNE (PU3NYECKOM BEINYNHBI;



aHANMM3UPOBATh (PU3UYECKHUE TMPOIECCHl W SBIICHUS, UCIIONB3Yys (PU3HUECKHE
3aKOHBI U MPUHIUIBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATENBLHOTO U MapajjieIbHOTO
COCOMHEHUS TPOBOJHUKOB, 3aKOH Jxoyns—JIeHla, 3aKOH 3IEKTPOMArHUTHOU
WHIYKIWH, 3aKOH MPSMOJUHEWHOTO PAaCIPOCTPAHEHUSI CBETA, 3AKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEJIOMIICHUS CBETa, ypaBHeHHE OWHIITEHHA st doTorddexra,
3aKOH COXPAHEHUS SHEPrUH, 3aKOH COXPAHEHUS HMMITYJIbCa, 3aKOH COXPaHCHUS
ANEKTPUUYECKOTO 3apsijia, 3aKOH COXPAHEHHUsI MAacCOBOr0 4ucia, nmocrynartel bopa,
3aKOH PaIMOAKTUBHOTO pacmaja, Mpu 3TOM pasiinyaTh CIOBECHYIO (POPMYITHPOBKY
3aKOHa, €ro MaTeMaTHYEeCKOE€ BBIPAXKEHUE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MIPUMEHHUMOCTH;

OMpENIENATh HANIPABIICHUE BEKTOPA UHIYKIIMK MarHUTHOTO TOJISI TPOBOAHUKA
C TOKOM, CUJIbl AMIiepa u cuibl JlopeHna;

CTPOUTh U OIHMCHIBATh H300paKEHHE, CO3/IaBAEMOE IUIOCKUM 3EpKajioM,
TOHKOM JIMH30M;

BBITIOTHATh HKCIEPUMEHTHI 0 MCCIEAOBaHUI0 (DU3NUYECKUX SBJICHUU W
MPOIIECCOB C HCIOJB30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUMN: MPU STOM
dbopmynupoBaTh mpoOiieMy/3aadyy M TUMNOTE3y Y4eOHOro JKCIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEUIOKEHHOTO OOOPYJIOBaHUS, MPOBOJUTH OIBIT U
(bopMyIMpOBaTh BHIBO/IBI,

OCYIIECTBJISITh MPSIMbIE M KOCBEHHBIC M3MEPEHUS (DU3NUECKUX BEIUYUH, MPU
ATOM BBIOMpPaTh ONTUMAJBHBIA CIOCOO M3MEPEHHUS U HCIOJIh30BaTh W3BECTHHIC
METO/IbI OLIEHKHU MOTPEIIHOCTEN NU3MEPEHMUIA;

UCCJIEIOBATh 3aBUCUMOCTH (M3MYECKUX BEJIMYMH C HCIOJIH30BAHUEM
NPSMBIX HM3MEPEHUH: MPU H5TOM KOHCTPYMPOBATH YCTAHOBKY, (PHUKCHUPOBATH
pe3yabTaThl MOJYYEHHOW 3aBUCUMOCTH (DU3WYECKUX BEJIWYUH B BHUJAC TaOIMI] U
rpaduKoOB, JI€JIaTh BBIBOJIBI 10 PE3yJIbTaTaM HUCCIICIOBAHMUS;

coOJII01aTh MpaBuiia 0€30MacHOr0 TpyJa MPHU MPOBEACHUN HCCIICOBAHUMN B
pamMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIENOBATEIbCKON U TPOCKTHOU
JIEATEIIBHOCTH C HUCIIOJIb30BaHUEM HM3MEPUTEIIbHBIX YCTPOUCTB U J1aOOPATOPHOTO
000opy1I0BaHUS;

pemiaTth pacu€THble 3aJayd C SIBHO 3aJaHHON (DM3MYECKOW MOJEINbIO,
UCTIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M TIPUHITUITBI, HA OCHOBE aHAJIM3a YCJIOBUS 3a/1a4u
BBIOMPATh (PU3UYECKYIO MOJECIb, BBIACIITh (PU3UUECKHE BEIMUYMHBI U (POPMYIIHI,
HEOOXOJMMBbIC JIsI €€ pPEelICHUs, MPOBOJIUTH Pacdy€Thl U OLICHUBATHh PEabHOCTh
MOJTY4YE€HHOT0 3HaueHUsI GU3UIECKON BEJIMUUHBL;

pelaTh KaYeCTBEHHBIE 33/1a4d: BHICTPAUBATh JJOTUUECKU HEPOTUBOPEUUBYIO
LEMOYKY PACCYKICHHII C OMOpOM Ha HM3YyYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
(bu3uYeCKHe ABIICHUS,



UCIIONB30BaTh  MPH  pPEIIEHWH  yduyeOHBIX  3aJady  COBPEMEHHBIC
UH(GOPMAIIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALUU
U TIPEJCTAaBJICHUS y4eOHOW U HAYyYHO-TIONMYJSIPHON MHGOpMAIUH, MOTYYCHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOJIy4aeMyto HH(OPMaLUIO;

OOBSICHATh NPUHLMIIBI JEHCTBUS MAallWH, NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh YCIOBUA UX O€30MacCHOTrO MCMOJIh30BAaHUS B MOBCEIHEBHOU
KU3HH;

IPUBOJUTH IPUMEPHI BKJIAJJa POCCUNCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKd, B OOBSICHEHHE IPOLECCOB OKPYKAIOIIEr0 MHpa, B pPa3BUTHE
TEXHUKH U TEXHOJIOTUH;

UCIIONIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KU3HU
Ui obecrieueHus: 6€30MacHOCTU MPU OOpPAIEHUH C MPUOOPAMH U TEXHHUYECKUMHU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pOBbS U COOJIIOJIEHUS HOPM SKOJIOTMYECKOIO
IIOBEJICHUS B OKPYKAIOILEH CpeAE;

paboTarb B TpYIIE C BBIIOJHEHUEM PAa3JIUYHBIX COLMAIBHBIX POJIEH,
IUIAHUPOBATh padOTy TPYNIbl, PAUUMOHAIBHO pacHpelensTh OOSI3aHHOCTU U
IUIAHUPOBATH JIESITEIbHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJIEKBaTHO OLICHHBATh
BKJIAJ] KQXKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIICHNUE PAaCCMaTpUBAeMON IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ Konrpouabnsie IIpakTnyeckue
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchbl
Paznen 1. PU3UKA U METOJbI HAYYHOI'O IO3HAHUSA
bu6mmoreka [IOK
1.1 ®u3rKa U METOJIbl HAYYHOTO MMO3HAHUS 2 0 0 https://m.edsoo.ru/7FALbF72
Hroro no pasneny 2
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunemarika > 0 1 https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 Hlunamika ! 0 0 https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMO/JINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 0 1 bubnmnoreka [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bubmuorexa [JOK
3.2 OCHOBBI TEPMOHHAMHKH 10 1 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 0 0 bubnuorexa [IOK

da3oBbIe Mepexoabl

https://m.edsoo.ru/7f41bf72
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Hroro no pazgeny 24
Paznen 4. JIEKTPOJAUHAMUKA
bubmuoreka [JOK
41 MeKTPOCTATHKA 10 1 0 https://m.eds00.ru/7f41bf72
[TocTostHHBIN neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 12 1 2
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 5
11 KUIIACC
KoanuectBo yacos JJIeKTPOHHBIE
HaumeHnoBaHue pa3aesioB U TeM undpoBbIe
Ne ni/m P Kourpoabubie IIpakTHyeckue (ubp )
NMPOrpaMmblI Bcero o0pa3oBaTe/IbHbIE
padoTshI padoThI
pecypcsbl
Paznea 1. JIEKTPOAUHAMUKA
MarunuTtHoe nojie. DJIeKTpOMarHuTHas bubnuorexa [JOK
1.1 11 1 1
WHIYKIUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJTHBI
51 MexaHn4YecKHe U dJIEKTPOMArHUTHBIC 9 0 1 bubnmnoreka [JOK
' KoJIe0aHus https://m.edsoo.ru/7f41c97c
59 MexaHnyeckue U 3JIeKTPOMarHuTHbIE 5 1 0 bubnmnoreka [JOK

BOJIHBI

https://m.edsoo.ru/7f41c97c
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2.3 Ormruka

Uroro no pazgeny

10

24

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

Pazgen 3. OCHOBBI CIEIIMAJIBHOM TEOPUU OTHOCUTEJBLHOCTH

31 OCHOBBI cielIMaIBHON TEOPUHU 4 0 bubnmoreka [JOK
' OTHOCUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Paznen 4. KBAHTOBAS ®U3UKA
. bubnuorexa [JOK
4.1 DJIeMEHTHI KBAHTOBOW ONTHKH 6 0 htts://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
4.2 CTpoetiiie aToMa 4 0 https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
4.3 ATOMEHOE 51pO > 1 https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 15
Paznea 5. 9JIEMEHTbBI ACTPOHOMUWU U ACTPO®PU3UKHN
bu6mmoreka [JOK
5.1 DJeMeHTBl aCTPOHOMHUU M aCTPOPU3UKU 7 1 httos://m.edsoo.ru/7f41c97c
Htoro no paznemny 7
Pa3znen 6. OBOBIIAIOHIEE TIOBTOPEHUE
bubmuorexa [JOK
61 Obobuaromee nosropente 3 0 https://m.edsoo.ru/7f41c97c
6.2 [IpomexyTounas arrectarus 3a Kypc 11 1 1
' pusuku
Uroro no pazgeny 4



https://m.edsoo.ru/7f41c97c
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PesepBHOE Bpems

CcBOOOIHOTO MMaIECHUS

OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 6 6
IMOYPOYHOE IINTAHUPOBAHUE
10 KJIACC
Kosun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Konrpoabnbsie IIpakruuyeckue
n/n Bcero u3ydeHusi o0pa3oBaTesIbHbIE
padoThI padoThI
pecypcsl
®u3nka — HayKa 0 IpUpo/e.
1 Hayunsie MeT(?)IK bl HO?I;)H:HI/iI 1 bubmorexa HOK
e . https://m.edsoo.ru/ff0c32e2
OKPY>KaIOIIero MUpa
Ponb u Mecto pusuku B

5 (dbopMUPOBAHUU COBPEMEHHOM 1 bubnmnorexa [JOK
Hay4YHOU KapTUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeATETHLHOCTH JIIOIeH
MexaHnueckoe ABUKEHUE.

3 OTHOCHUTENBHOCTh MEXAaHUYECKOTO 1 bu6mmoreka [IOK
neuxenus. [lepemenienue, CKOpoCTsb, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpHOE ITPSAMONIMHEHOE 1 bubnnoreka [JOK
JIBUKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE MTpsIMOTTUHEITHOE 1 bubmuoreka [IOK
JIBUKEHUE https://m.edsoo.ru/ff0c372e

6 CBoOonHOe majieHne. Y cKopeHue 1 bubnmnorexa [JOK

https://m.edsoo.ru/ff0c39cc
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KpusosnHeliHOE NBUKEHUE.

bubmuorexa [JOK

7 BIDKCHHE MAaTePHAIbHON TOYKH I10
A p https://m.edsoo.ru/ffOc3ada
OKPY>KHOCTH
[Tpunuun otHocuTenbHOCTH ["anunest.

8 HMuepumanbHbIe CHCTEMEI OTCUETA bubmorexa [IOK

p N ’ https://m.edsoo.ru/ff0c3be8
IIepssiii 3ak0oH HbroToHa
Macca tena. Cuna. [Ipunmun
9 CyIIepHO3HIUK cul. BTopoi 3akoH bubmorera [JOK
yrep H ’ p . https://m.edsoo.ru/ff0c3be8
HproTona asis MatepuanbHOM TOUKU

10 Tperuii 3akoH HproToHa 1151 bubnuorexa [JOK
MaTepUAIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHoro tsaroreHus. Cuna

11 TspkecT. IlepBas kocMuueckast bubmorera [JOK

- HeP https://m.edsoo.ru/ff0c3d00
CKOPOCTH

12 Cuita ynpyroctu. 3akoH ['yka. Bec bubnnoreka [JOK
Tena https://m.edsoo.ru/ff0c3e18
Cuna tpeaus. KoapdumuenT TpeHus.

13 Cuna CI(:H OTHBHCI;I)H(I:I pu BI/I)I:CCHI/II/I bubmotexa [JOK

P P https://m.edsoo.ru/ffOc3f76
TeNa B KUIKOCTH UJIU ras3e
[locTynarenbHOE U BpalaTeibHOE

14 JBUKEHHE a0COTIOTHO TBEPIOTO Tela. bu6mmoreka [IOK
MowmeHT cuibl. [1nedo cumbl. YciaoBus https://m.edsoo.ru/ff0c41a6
paBHOBeCHUs TBEPJIOTO TeNa
HNMnynsc MaTepuanbHOU TOYKH,

15 CHCTEMBI MAaTEPUAJIbHBIX TOYCK. bubnmuorexa [JOK
Nmnynbe cuibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMItynbca. PeakTuBHOE TBUKEHUE

16 PaGoTta 1 MOIITHOCTH CHJIBI. bu6mmoreka [IOK



https://m.edsoo.ru/ff0c3ada
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Kunerndeckas sHeprust MaTepuagbHON
Touku. Teopema 00 u3MeHEeHUN
KHMHETUYECKOW SHEPruu

https://m.edsoo.ru/ff0c4502

17

[TorennmanesHas 3HEPrUsl.
[loTeHuuanpHas 3HEprust ynpyro
ne(pOpMHUPOBAHHON MIPYKUHBIL.
[TorenuuanbHas 3HEprus Tena BOIU3U
MTOBEPXHOCTU 3EMIIH

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

18

IloTenuuanbHble U HEMOTEHIIMAJILHBIE
cuiibl. CBsA3b pabOThI
HENOTCHITUAIIBHBIX CUJI C U3MEHECHUEM
MEXaHUYECKON IHEPTUU CUCTEMBI TEll.
3aKOH COXpaHEHUSI MEXaHUYECKOM
SHEPIruu

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTtopHnast pabota
«HccnenoBanue cBsi3u pabOTHI CHIIBI C
U3MEHEHHEM MEXaHUYEeCKOU SHEPTUU
TeJla Ha IPUMEpE PACTSHKEHUs
PE3MHOBOTO KI'yTa»

20

KonTponbHas pabora no teme
«Kunemaruka. Jlunamuka. 3aK0HbI
COXPAaHEHHUs B MEXaHUKE)

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

21

22

OcCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
KMHETUYECKOI Teopru. bpoyHOBCKOE
neuxenue. udpoysus

Xapaxkrep JBUKECHUS U
B3aMMOJICHCTBHS YaCTHUI] BEIIECTBA.
Mojenu cTpoeHusl ra3oB, KUIKOCTEH
Y TBEPIBIX TEI

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c4dc?2
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23

Macca monekyn. Konuuectso
BemlectBa. [locrosnnas ABoraipo

24

25

26

TennoBoe paBHOBecue. Temmeparypa
u e€ usmepenue. Illkana remneparyp
Ienscus

Uneansubiii raz B MKT. OcHOoBHOE
ypaBHeHue MKT

AOcomoTHas TemrepaTypa Kak Mepa
cpeqHel KHHETUYECKOM SHEPruun
JBUKEHUSI MOJIEKYJI. Y paBHEHHE
MenpeneeBa-Knaneiipona

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4fde

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c511e

27

3akoH JlambToHa. ["a30BbIC 3aKOHBI

28

29

30

31

32

JlaGopaTopHnas pabota
«HccnenoBanue 3aBUCUMOCTH MEXKITY
napaMeTpamMu COCTOSTHHS
pa3peKEHHOTO Ta3ay

I/I30Hp0ueccm B UACAJIBHOM Ira3€¢ U X
rpa(pnqecxoe MMpEaACTaBJICHUC

BnyTtpeHnHss sHeprus
TEPMOIMHAMHYECKON CUCTEMBI U
crocoOn! e€ n3meHenus. KoanuectBo
TEIUIOTHI U paboTa. BHyTpeHHss
SHEPIHsi OJHOATOMHOTO UJI€aJIbHOTO
rasa

Bungsr TCIIonepeaaIn

YV nenpbHas TEII0EMKOCTh BEIIECTBA.
KoauuecTBo TemnoTsl npu

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c570e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c5952

bubmuorexa [JOK
https://m.edsoo.ru/ff0c5c36

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c5c36
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Teruonepeaade. AnuadaTHbIH Iporecc

I1epBblii 3aKOH TEPMOJAMHAMUKH U €T0

bu6mmoreka [IOK

33
IIPUMEHEHHE K U30IIpoLeccaM https://m.edsoo.ru/ffOc5efc
HeoOpatumocTs npoiieccoB B
34 npu f_)) e. Bropoit I?jaII;[OH bubmmorexa [JOK
pupode. P https://m.edso0.ru/ff0c6230
TEPMOJUHAMUKHU
35 [Mpunnun nevicteus u KI1J remioBoit bubmuoreka [JOK
MaIlHHbI https://m.edsoo.ru/ff0c600a
36 Hukn Kapuo u ero KI1/]
37 DKOJOTHYECKHe MPOOIeMbI
TEIUIOPHEPTETUKHU
38 O6o6maromuii ypok «MoekysipHast bubnnoreka [JOK
¢usnka. OCHOBBI TEPMOIMHAMHIKI https://m.edso0.ru/ff0c6938
KonTponbhas pabota no Teme
39 «Monexynsipaas ¢puznka. OCHOBBI bubmmorexa LIOK
YA ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHKI
40 [TapoobpazoBaHue 1 KOHACHCAIHSL. bubnnorexka [JOK
Hcnapenue u KAIeHue https://m.edso0.ru/ff0c63h6
AOcoIoTHasI 1 OTHOCUTETbHAS
41 BJIAKHOCTh BO3/1yxa. HachieHHbIi bubmorexa HOK
Ayxa. m https://m.edsoo.ru/ff0c64d8
nap
TBépnoe Teno. Kpucrammueckue n
4 aMmopdHbIe Tea. AHU30TPOIIHS bubnmoreka [JOK
CBOMCTB KpHUCTAILIOB. JKuakue https://m.edsoo.ru/ff0c65f0
kpucTayisl. COBpEeMEHHBIC MaTEPHAITBI
[MnaBneHue U KpUCTATUTH3AIIHSL.
bu6mmoreka [JOK
43 VY enbHas TEIUIoTa IUIABICHHS.

CyO6numarus

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

44 % €HUE TE 3]
PABHCIHE TCIIOBOTO batanca https://m.edsoo.ru/ff0c6820
DJIeKTpU3alus Tell. DICKTPUUECKUN
45 3apsia. J{Ba BUIa SJIEKTPUYCCKHUX bubmorexa LHOK
PAL. a p https://m.edsoo.ru/ffOc6bcc
3apsIoB
ITpoBOIHUKH, TUDJIEKTPUKH U
46 H(?JI OBOHUKU 3a2))H COXpaHEHUs buGnnorexa [IOK
YHPOBOA ’ p https://m.edsoo.ru/ffOc6bcc
AJICKTPUIECKOTO 3apsiia
B3aumoneiicTBue 3apsiioB. 3aKOH
47 Kymnona. ToueyHbIN diIeKTpUYEeCKUN bubnnorexa [IOK
Y ) P https://m.edsoo.ru/ffOc6ced
3apsia
Hanpsx€HHOCTB 3IEKTPUYECKOTO
48 nons. [IpuHumn cynepno3uuuu bubnmnoreka [JOK
ANEKTPUYECKUX ToneH. JInnun https://m.edsoo.ru/ff0c6df2
HaIPsHKEHHOCTU
PaGota cuit 31eKTpoCcTaTHuecKoro
49 nonsd. ITorennuan. PasHocts bubmmorexa [IOK
' Hat https://m.edsoo.ru/ff0c6f00
[IOTEHINAIIOB
IIpoBOOHUKH U TUSIEKTPUKHU B
50 3J'IpeKT I(iCTaTI/I‘IeI([:KOM HOIJ)'IC bubmorexa [TOK
p ’ https://m.edsoo.ru/ff0c7018
JusnexTpuyeckas MpOHUIIAEMOCTb
bu6mmoreka [IOK
51 ) é .K
JICKTPOCMKOCTE. ROHICHCATOP https://m.edsoo.ru/ff0c7126
DJIEKTPOEMKOCTH MIIOCKOTO
52 KOHJEHcaTopa. DHEPTHU 3apsKEHHOTO bubmmorexa [TOK
A pa. P p https://m.edsoo.ru/ff0c72c0
KOH/JIEHCATOpa
53 [TpuHIMIT NENCTBUS U IPUMEHEHUE

KOHACHCATOPOB, KOIIMPOBAJIIBHOT'O
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anmnapara, CTpyWHOIO IIpUHTEpA.
DneKTpocTaTHUecKast 3allnTa.
3a3eMiIeHHe AIIEKTPOIPUOOPOB.

54

55

56

KonTtponbHast pabora o teme
"OnekTpocTaTuka"

DJIEKTPUUYECKUI TOK, YCIOBUSA €T0
cyuiectBoBaHus. [I0CTOSAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Comnpotusnenue. 3akon Oma J1st
ydacTka 1enu

[TocnenoBarenbHOE, TAPAILICIEHOE,
CMEIIaHHOE COCTMHEHHE
npoBoAHKUKOB. JlaboparopHas pabota
«M3yueHune mocne10BaTeIbHOrO 1
MapajuIebHOTO COETMHEHU I
PE3UCTOPOBY

bubmuorexa [JOK
https://m.edsoo.ru/ff0c74f0

S7

58

59

60

PaGoTta 1 MOIITHOCTB ANEKTPUUECKOTO
Toka. 3akoH Jlxoynsa-Jlenna

3akon OMa AJist OJTHOM (3aMKHYTOM)
anekTpuueckoii nenu. Koporkoe
3aMblkaHue. JlaboparopHas pabota
«M3mepenune DJIC ucTouHMKA TOKA U
€r0 BHYTPEHHETO COITPOTHBIICHUS

DIIEKTPOHHAs MPOBOJAUMOCTD TBEPIBIX
METaJIOB. 3aBUCUMOCTh
COIIPOTUBIICHUS METAJIJIOB OT
teMriepaTypbl. CBEepXIIPOBOIUMOCTh

DNEKTPUYECKUH TOK B BAaKyyMe.
CBolicTBa 2JIEKTPOHHBIX ITYYKOB

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c7838

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c7ae0



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

[MonynpoBoAHUKH, UX COOCTBEHHAS U
IpUMecHas MpoBoAUMOCTb. CBoiCTBa

bubmuoreka [JOK

o1 p—n-niepexona. [TonynpoBogHUKOBBIE 1 https://m.edsoo.ru/ff0c84ae
IPUOOPHI
DIIEKTPUUYECKHI TOK B pacTBOpax U

62 pacIuiaBax 3J€KTPOJUTOB. 1 bubmumoreka [IOK
DJIEKTPOJIMTHYECKAS JUCCOIUALIMS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOJIN3
DIIEKTPUUYECKHI TOK B Ta3ax.

63 CamocTosTebHbIN 1 1 bubnuorexa [JOK
HECAMOCTOSTENbHBIN pa3pan. MonHus. https://m.edsoo.ru/ff0c84ae
IIma3ma
DneKTpuuecKkue Npudopsl U

64 YCTPOMCTBA U UX IPAKTUYECKOE 1 bubnuoreka [IOK
npuMmeHenue. [IpaBuna TeXHUKH https://m.edsoo.ru/ff0c86fc
0€e30MacHOCTH
O06o06mmaromuit ypok bubnmnorexa [JOK

65 1
«INEKTPOTUHAMHUKAY https://m.edsoo.ru/ffOc88be
KonTponbHas pabota mo Teme

66 «IToCTOSIHHBIN 2JIEKTPUYECKUN TOK. 1 bubmmorexa [OK

https://m.edsoo.ru/ff0c8a8a

Tok B pa3nUYHBIX CpeIax»

67 PesepBubIil ypok. O6001marommi ypok 1 bubnuoteka [JOK
o temam 10 kiacca https://m.edsoo.ru/ff0c8c56

68 Pesepsuslit ypok. [Ipomexyrounas 1 bubmuoreka [IOK
arrecranus 3a kypc 10 kmacca https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
[1]
JI:;-H Tewa ypoxa Bcero Kontpoaensie — Ipakrueckue II/I[:;‘?CHHH :)I;I[()l;l;?)]]zl;feﬂbﬂble
padoThbI padoThbI pecypeni
[TocTosiHHBIE MAarHUTBI U UX
B3auMoOAciicTBHE. MarHuTHOE II0JIE. 1 bu6nmorexa [IOK
Bexrop MarHuTHON MHAYKIMU. JInHUK https://m.edsoo.ru/ff0c9778
MarHuTHON MHIYKIIUH
MarauTtHoe 1ose MPOBOJHHKA C
TokoM. OnbIT Dpcreaa. 1 bubnnorexa [JOK
B3anmoaeiicTBre mpoBOHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaboparopHas padota «/3yuenue 1 1 bubmmoreka [JOK
MAarHUTHOTO IOJIA KaTYIIKU C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelficTB€ MarHUTHOTO TIOJISI HA 1 bubnmnorexa [JOK
MPOBOJHUK C TOKOM. Cuta Amriepa. https://m.edsoo.ru/ff0c9acO
JlelicTBME€ MarHUTHOTO ITOJIS Ha
JBUKYITYIOCS 3apsSyKEHHYIO YaCTHILY. 1 bubmuorteka [IOK
Cuna Jlopenna. PaGoTa cuiibt https://m.edsoo.ru/ff0c9df4
Jlopenua
DOnekTpomarauTHas HHAyKIUs. [loTok
BEKTOpa MarHUTHOU uHAyKuuu. 31C 1
WHAYKIUU. 3aKOH 3JIEKTPOMarHUTHON
nHaykiuu dapanes
JlaGopatopHnas pabora 1 1 bu6muoreka [JOK

«HccnenoBanue sSIBJICHUS

https://m.edsoo.ru/ffOcal50



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150

BHeKTpOMaFHHTHOﬁ HHIAYKIOHUW

10

11

NuaykTuBHOCTD. SIBIICHUE
camouHaykiuu. 9J1C caMOMHAYKIUH.
DHeprusi MarHUTHOTO MOJIsl KATYIIKH C
TOKOM. DJIEKTPOMAarHuTHOE IoJjie

TexHuueckue yCcTpoucTBa U UX
MIPUMEHEHHE: IOCTOSTHHBIC MATHUTHI,
AIEKTPOMATHUTBI, YIEKTPOIBUTATEIb,
YCKOPHUTEIH 3JICMEHTAPHBIX YaCTHII,
WHIYKIIMOHHAS TIeYb

O6o6maromuii ypok «MarautHoe
noJie. DNEeKTPOMarHuTHasE MHAYKIUS)
KontponbHas paboTa mo teme
«MarsuTHoe IoJIe.
DNEeKTPOMAarHuTHAS WHIYKIIHS)

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

bubmuoreka [IOK
https://m.edsoo.ru/ffOcab82

bubnunoreka LIOK
https://m.edsoo.ru/ff0cad58

12

CB0OOIHBIE MEXAHUYECKUE
koseOaHus. 'apmoHnyeckue
KosebaHus. YpaBHEHHE
rapMOHUYECKUX KOJeOaHH.
[IpeBpatienue sHEprun

bubmmoteka IIOK
https://m.edsoo.ru/ffOcaf06

13

JlaboparopHnast pabota
«MccneqoBanne 3aBUCUMOCTH
neproja MajbIxX KoyebaHuii rpy3a Ha
HUTH OT JJIUHBI HUTH B MacChl TPy3a»

14

Konebarenbublit KoHTYp. CBOOOIHBIE
AJIEKTPOMarHuTHbIE KoeOaHus B
u7eaIbHOM KOJIe0aTeIbHOM KOHTYpE.
AHasnorus MexJy MEXaHU4eCKUMHU U
3JIEKTPOMArHUTHBIMH KOJI€OaHUSIMU

but6mmorexa [IOK
https://m.edsoo.ru/ff0cb820



https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
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15

®opmyna Tomcona. 3akon
COXpaHCHHS SHEPTUU B HICATLHOM
KoJIe0aTeIbHOM KOHTYpE

bubnunoreka LIOK
https://m.edsoo.ru/ff0cb9c4

16

IIpencrasnenue o 3aTyxaromux
KosieOaHusx. BbIHY X IeHHbBIC
MeXaHUYeCKHe KojacOanus. Pe3oHaHc.
BBIHYKICHHBIC 2JIEKTPOMAarHUTHBIC
KoJeOaHus

bubnunoreka LIOK
https://m.edsoo.ru/ffOcbb86

17

Ilepemennsbiit Tok. CUHYCOUJAJIbHBII
MepEMEHHBIN TOK. MOIIHOCTH
MIEPEMEHHOI0 TOKa. AMIUITUTYAHOE U
JEUCTBYIOIIEE 3HAYCHUE CUIIBI TOKA U
HaIPSDKEHUS

bubnunoreka LIOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [IponsBoxactso,
nepeaya u norpedaeHue
JIEKTPUYECKON IHEPTUU

19

20

21

YCTpOUCTBO U MPAKTUYECKOE
IIPUMEHEHHE JIEKTPUIECKOTO 3BOHKA,
reHeparopa NepeMeHHOro ToKa,
JINHUH 3JIeKTponepenady

DKOJIOTUYECKUE PUCKHU TIPH
IIPOU3BOJICTBE AIEKTPOIHEPIUH.
KynbTypa ncnosnp3zoBanus
3JIEKTPOIHEPTUU B MOBCEIHEBHOM
KNU3HU

MexaHuueckre BOJIHBI, YCIOBUS
pactpoctpanenus. [lepuon. CxopocTsb
pactipoCcTpaHeHUs U JITHHA BOJTHEI.
[Tonepevnble ¥ MPOIOJIBHBIC BOJTHBI

bubnmnorexa LIOK
https://m.edsoo.ru/ff0cc324

bu6nunorexa LIOK
https://m.edsoo.ru/ffOccab4



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54

3Byk. CKOpoCTbh 3ByKa. I pOMKOCTh

bubnunoreka LIOK

22 3ByKa. Beicora ToHa. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DNEeKTPOMarHuTHBIEC BOJHBI, UX
23 cBoiicTBa u ckopocth. [llkana bubmmorexa LIOK
https://m.edsoo.ru/ffOccfe0
AJIEKTPOMArHUTHBIX BOJIH
[IpuHIMIIBI paTUOCBSI3U U
24 TeneBuieHus. Pa3Burue cpeacTs
cBA3U. Paguonokanus
o5 KonTponbnas pabota «KoneGanus u bubmmoreka [JOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpsimosinHENHOE pacpoCTpaHEHHE
26 CBETa B OJIHOPOJIHOM Cpejie. bubmmorexa [JOK
Toueunslit ucTOYHUK cBeTa. Jlyu https://m.edsoo.ru/ff0cd350
cBeTa
OTtpakeHue cBeTa. 3aKOHbI
27 oTpaxkeHus ceera. [loctpoenue bubmmorexa LIOK
. https://m.edsoo.ru/ff0cd4e0
M300pakeHM B IJIOCKOM 3epKajie
IIpenomiienue csera. [lonnoe
28 BHYTpEeHHee oTpaxeHue. [IpenenbHblit bubnmnorexa [JOK
YTOJI IOJTHOI'O BHYTPEHHETO https://m.edsoo.ru/ffOcd7f6
OTpaXKeHUS
29 JlaGopatopnas pabora «M3mepenue bubmuoteka [IOK
[IOKa3aTels MPEIOMIICHHS CTEKIIa https://m.edsoo.ru/ffOcd67a
JIunssl. [Toctpoenue n3obpaxxeHuil B
30 nuH3e. DopMyna TOHKOM JTMH3BI. bubnmorera LOK
https://m.edsoo.ru/ffOcddle
VBenn4yeHue JIMH3bI
31 JlabopaTopHas pabota

«HccnenoBanue CBOUCTB



https://m.edsoo.ru/ff0ccc0c
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M300paXEHUI B TUH3AX»

Hucnepcus cera. Cl0KHBIN COCTaB
6enoro ceera. LIer. JlaboparopHas

32
pabota «Habmonenue aucnepcuu
CBETa»
33 Nurtepdepennus ceta. udpakius bubnmnoreka HOK
ceera. JludpaknnonHas pemeérka https://m.edsoo.ru/ffOced22
34 [TonepedHOCTh CBETOBBIX BOJIH. bubmmoreka [JOK
[Tonsapuzanus cBera https://m.edsoo.ru/ff0cf02e
35 OnTrueckue npuOOpbI U yCTPOUCTBA U
YCJIOBHS UX 0€3011aCHOT0 MTPUMEHEHUS
['panuIpl TPUMEHUMOCTH
36 KJ1accuueckor MexaHuk. [loctynarel bubnnorexa [JOK
CIIELIMAIBHON TEOPHUH https://m.edsoo.ru/ffOcf862
OTHOCUTEITLHOCTH
OTHOCUTENBHOCTDh OJJHOBPEMEHHOCTH.
37 3aMeieHre BpeMEHH U COKpaIleHUE Bubmiorexa ITOK
P P https://m.edsoo.ru/ffOcfa42
JUTUHBI
DHeprus U UMIYJIbC PEISATHBUCTCKOM
38 gacTuiibl. CBS3b MacChl ¢ SHEPTUEH U brbmmorexa LTOK
’ p https://m.edsoo.ru/ffOcfc68
UMITYJIECOM. DHEPIHUsl TOKOS
Kontponbnas padota «Onrtuka.
39 OCHOBBI CTICTIHAITLHOW TEOPUH bubmorexa [JOK
p https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEILHOCTH»
40 ®oronsl. opmyna [1nanka. Jueprus bubmuorexa [JOK
1 UMIyJIbC POTOHA https://m.edsoo.ru/ffOcfel6
a1 OTKpBITHE U HCCIIEJOBAaHUE bubnuotexa [JOK

dotorddekra. OnbiTer A. T

https://m.edsoo.ru/ffOcffc4
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Cronerosa

3akonbl potorddekra. YpaBHeHHE

bub6nmmoreka [IOK

42 OniHmreiina mig porodddexra.
A b https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» ¢potorpdexra
HaBnenne cBeta. Onbitel 11. H.
43 JleGeneBa. XumMu4ueckoe AeHCTBHE bubmmorexa [IOK
AeBa. A https://m.edsoo.ru/ff0d04a6
CBeTa
TexHuueckue yCcTpoucTBa U
44 MPaKTHYECKOE TPUMEHCHHUE:
dhoToseMeHT, (OTOIaTUHK,
COJIHEUHas OaTapesi, CBETOIUO/]
45 Pemenue 3agau mo TeMe «JIEMEHTHI bubnunoreka LIOK
KBAaHTOBOM OIITHKH) https://m.edsoo.ru/ff0d0302
Monens aroma Tomcona. OIbITEI
46 Pesepdopra o paccesHuO 0-9acTu bubmmorexa [IOK
PHOPA P t https://m.edsoo.ru/ff0d091a
[Inanerapnas mozens aroma
bu6nmnorexa LIOK
a7 ITocrymaTer bopa
Y p https://m.edsoo.ru/ff0dOafa
H3nydeHnue u noriomieHue GOoTOHOB
48 I I/I};Iqe €X0JIe aToMa C 0 H(()bro OBHS bubmorexa [JOK
P pexol . a yp https://m.edsoo.ru/ff0d0afa
SHEPTUU HA OPyToi. Buabl ciekTpoB
BomaHoBbIe cBOlicTBa YacTull. BoJIHEI
49 ne bpoitna. Kopnyckynsipao- bubnnorexa [JOK
BOJIHOBOM Jyasin3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYXKJICHHOE M3 TyICHHE
OTKpBITHE pagHOAKTUBHOCTH. OIIBITHI
P P but6mmorekxa [IOK
50 Pesepdopna o onpenenenuto cocraBa

PaaAOaKTUBHOTI'O U3JTYUCHUSA

https://m.edsoo.ru/ff0d0fd2
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51

CgoiicTBa anb(da-, 6era-, ramma-
u3nydeHus. Bnusaue
PaZOaKTUBHOCTH Ha )KHUBBIC
OpraHU3MBbl

52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otombl. Anbda-pacna.
DNEeKTPOHHBIA U MMO3UTPOHHBIN OeTa-
pacnan. 'amma-uzinydenue

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1162

53

DHeprusi CBSI31 HYKJIOHOB B si/Ipe.
Snepubie peakuuu. S nepHbIin
peakrtop. [Ipo6iiembl, NEPCIEKTUBBHI,
9KOJIOTUYECKHE ACTIEKTHI S1€PHOI
SHEPIreTUKHU

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1356

54

OnemeHTapHble YacTUllbl. OTKpPBITHE
Mo3UTpoHa. MeTo bl HAOTIOIEHUS U
PErucTpanyy 3JEMEHTAPHBIX YACTHII.
Kpyrastii cton «@yH1aMeHTalIbHbIE
B3auMOJIeUCTBUS. ENUHCTBO
(bu3nUecKoil KapTUHBI MUPa»

bubnunoreka LIOK
https://m.edsoo.ru/ff0d0e38

55

Bup 3Bé3nnoro neda. Co3se3nus,
ﬂpKI/Ie 3B63I[BI, IIJIaHETHI, UX BUAHUMOC
nBkenre. CollHEUHAs cucTeEMa

56

57

Connne. ConHeuHast aKTHBHOCTb.
UcTtounuk snepruu ConHua u 3BE3]1

3BE3/1bl, UX OCHOBHBIE
XapaKTEpUCTUKU. 3BE3/1bI ITIaBHON
IIOCJIEI0BATENBbHOCTH. BHyTpeHHEe
ctpoenue 38&31. COBpeMEHHbBIC
MIPEACTABJICHUS O POUCXOKICHUU U



https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

sposrrornu CoJtHIa U 3BE3]

58

59

60

Muneunsbiit [1yTe — Hama ["anakTuka.
[Tonoxenue u auxenue ConHia B
lNanaktuke. ['anaktuku. Y€pHbie
JBIPHI B SIAPAX TaJIaKTUK

Bcenennas. Pazberanue rainakTHk.
Teopust bosbiioro B3pbiBa.
PennkroBoe uznydeHue.
Meraranaktuka

Hepemennsie mpo6iieMbl aCTPOHOMUU

61

Kontponbnas padota «2J1€eMEHTHI
aCTPOHOMHU U ACTPOPHUIUKI

62

O6o6matomuit ypok. Ponb pusuku u
ACTPOHOMHUHU B SIKOHOMHUYECKO,
TEXHOJIOTHYSCKOM, COIHMAIbHON 1
ATUYECKOU chepax eaTeTbHOCTH
YyejoBeKa

63

64

65

O6o6maromuit ypok. Pois u Mmecto
(U3HUKN U aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTHHE MUPA

O6o06uaromuit ypok. Pomib
¢uznyeckoil Teopun B HopMupoBaHUH
MPEJCTaBICHUN 0 (PU3NYECKOMH
KapTHHE MHpa

Oo6o6matomuit ypok. Mecto
¢bu3nveckoil KapTUHBI MHUpa B 00IIEM
Psly COBPEMEHHBIX €CTECTBEHHO-
HAyYHBIX MIPEJCTABICHUNA O IPUPOJIE




66
DNeKTpOMarHuTHAs MHIYKIHS

PesepBHbIil ypok. MarautHoe noie.

PesepBubiit ypok. OnTuka. OCHOBBI
67 CIELMAJIbHON TEOpUU

oTHocuTeapHOCTH. KBaHTOBAA
¢duszuka.

Pesepublii ypok. [Ipomexxyrounas
aTTecTalus

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68

68

bu6nmoreka [IOK
https://m.edsoo.ru/ff0d1784



https://m.edsoo.ru/ff0d1784

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» ®usuka, 10 kmace/ Msikumes I'.41., Byxosues b.b., Corckuit H.H. non
penakmueit [TapdentreBoit H.A., AkiinonepHoe obiiecTBo «M31aTeancTBO
«ITpocsenienue»

» Gusuka, 11 kimace/ Msikumes I'.J1., byxosues b.b., Yapyrun B.M. nox
penakmueit [TapdentreBoit H.A., AkiinonepHoe obiiecTBo «M31aTeabcTBO
«IIpocBenieHue»

METOAUYECKHUE MATEPHUAJIBI IUVISA YUUTEJIA

®duzuka. 10 xknacc. Meroauueckoe nocodue. [lerpoa Mapust ApceHbeBHa
®dusuka. 3agauauk. 10—11 ki1.: mocobue ais o01eodpa3oBat. yupexaeHu /
A.I1. PeiMKeBHU.

Coopnuxk 3anau o ¢usuke: 10-11 kmacest / O.U. I'pomiiena.

TeMatnueckrue KOHTPOJIbHBIE U CAMOCTOSITENIbHBIEC PaboThI 10 pusuke. 10
kiacc / O.W. I'pomiiena.

TemaTuyeckre KOHTPOJIbHBIE U CAaMOCTOSITENbHBIE pa0doThI MO (husuke. 11
kiacc / O.W. I'pomiieBa. KauecTBeHHble 3a1aun 0 (PU3UKE B CPEAHE MIKOJIE.
[TocoOue nyst yuureneit / M.E. TyapunHCKUA.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN
HNHTEPHET

https://m.edsoo.ru

http://nsportal.ru - conmanbHas ceTb paOOTHUKOB 0Opa30BaHMSI.
http://markx.narod.ru/pic/ - pusmuka B mkoue.
http://festival.1september.ru/articles/ - pectuBanp nemarorudyeckux uae
«OTKpPBITBIN YPOK».

http://www.fizika.ru/ - caiit mis yunreneit GuU3MKu U MX YICHUKOB.
http://www.physics.ru/ - matepuaisi o ¢pusnke. www.ege.edu.ru -
uHdopmarmorHsii mopran EI'D.

http://school-collection.edu.ru / - equnas komnekius [IOP
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