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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢Qu3uke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TPeOOBaHUI K pe3ysibTaram
OCBOEHHUSI OCHOBHOW 0Opa30BaTeNbHON MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, a Takxke c yu€roM deaepanbHON paboueil mporpaMmbl BOCIHMTAHUS U
KOHLIETILIUUA TIpernojiaBaHusl ydeOoHoro mpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpTraHU3aIUAX Poccuiickoi denepannu, pEATU3YIOLINX OCHOBHEIE
oOpa3oBareibHbIe MPOTPAMMBI.

Copmepxanue mporpamMmbl 1O (U3HMKE HaMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatommuxcs 10-11 kmaccoB mnpu
oOydeHHH UX (Pu3MKe Ha 0230BOM ypOBHE Ha OCHOBE CUCTEMHO-ACSITEIHHOCTHOTO
noaxona. Ilporpamma mo ¢usmuke coorBerctByeT TpeboBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3ybTaTaM
OOy4eHHMs, & TAKXKE YYHUTHIBAET HEOOXOJMMOCTb PEATU3ALMH MEKIPEIMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHbIMU Y4YE€OHBIMH IpeameTramMu. B Hel
OTIPENIEISAIOTCS OCHOBHBIE LIEIM U3YYEHHs] (PU3UKHU HAa YPOBHE CPEIHEro OOLIETo
oOpa3oBaHUsl, INIAHUPYEMBIE PE3yNIbTaThl OCBOCHUS Kypca (PU3UKU: JIMYHOCTHBIE,
MeTalpeIMETHbIE, IPEeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma o gpu3rKe BKIIOYAET:

e IUIAHUPYEMBIE PE3yNbTaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YpOBHE, B

TOM YHCJIE IIPEIMETHBIE PE3YJIbTAThI IO roJjaM O0yUYEHUS;

e cojepkaHue yueOHOTO mpenmera « Du3nkay 1o rojgaM o0ydeHwusl.

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAaX MPHUPOIbI, BHICTYNAas B
KauecTBe y4eOHOIo MpeJMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHui 00 okpyskaromiem mupe. IKoabHBIN Kype GU3NKU — cHCTEeMOOOpa3youii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JexaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuznyeckoit reorpadueir u actpoHomueid. Mcmonb3oBaHME UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  ONpelensieT  XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe HSHEpPreTuKH, TPAHCIOpPTa, OCBOCHUS
KOCMOCA, IOJIy4EHUSI HOBBIX MAaTe€pHalOB C 3aJaHHBIMU CBOMCTBAMHU M APYTHX.
N3yyenue (Pu3MKM BHOCHUT OCHOBHOW BKJIaJ B (OPMHUPOBAHUE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHUpa oOydaromuxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAYYHBI METOJ TO3HAHMSI IPU BBITMIOJHEHUH UMH Y4€OHBIX UCCIICIOBAHUMA.

B ocHoBy kypca ¢u3uKu i ypOBHsS CpefaHero oOmiero oOpa3oBaHUS
NOJIOXKEH pAN HUACH, KOTOpPbIE MOXXHO paccMaTpUBaTh Kak IPUHLMUIIBI €ro
MOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISIETCA JIOTUYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuail U3 BCEX Pa3iesioB (DU3UKH, BKIIFOYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoesn ecenepanuzayuu. B CcOOTBETCTBMU C HEW MaTepuanl Kypca (QU3HKU
o0ObeMHEH BOKPYr (Qusnyeckux Teopud. Begymum B Kypce sBIsSeTcCs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEPHH, BEIICCTBE U
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus mpearnosiaraeT HCIOJIb30BaHUE
T'YMaHUTAPHOTO TOTEHIHAIa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM OOIIECTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMHU U IKOJIOTHIECKUMU TTPOOIeMaMHu.

Hoes  npuxnaonout  uanpaenennocmu. Kypc ¢usukm mpeamonaraet
3HAKOMCTBO C IIUPOKHM KPYIrOM TEXHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIep)KaHMs, TMOCBAIIEHHBIX SKOJOTMYECKUM IMpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKXe 00CYXIACHUs
po0JIeM palMOHAIBFHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YpPOBHE CPEAHEro OOIIero
oOpa3oBaHus SBIAIOTCS (pU3MUecKkue Teopuu ((GopMHpPOBaHUE TMPEACTABICHUN O
CTPYKTYp€ MOCTpoeHUs (puznueckoil Teopuu, posii PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLWIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O MOPHUPOAE, TpPaHULAX
MPUMEHUMOCTH TEOpHil, JJIsI OMUCAHUS ECTECTBEHHO-HAyYHBIX SBJICHUNH U
MIPOIIECCOB).

CHCTeMHO-AeSTENbHOCTHBIN MOAX0 B Kypce (U3UKU Pealn3yeTcs Mpexie
BCEro 3a CUET OpraHU3alUU SKCIEPUMEHTANIBHOU JAESITEIbHOCTH O00YyYaroluXCsl.
Jlnst  6a3oBoro ypoBHsS Kypca (U3MKA — OTO HCIOJIB30BAHHE CHCTEMbI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OKCIEPUMEHTOB M JIa0OpaTOpHBIX padoT,
KOTOpbI€ B IporpamMme 1o (pusuke oObeIMHEHBI B OOILIMNA CIHCOK YUYEHUYECKUX
paKkTUYECKUX padoT. BhifeneHne B yka3aHHOM MepeyHe JabopaTOpHBIX padorT,
MPOBOAUMBIX JUII KOHTPOJIE W  OIEHKH, OCYIIECTBISCTCS y4aCTHUKAMU
o0pa30oBaTeNBLHOTO TIPOIlecCa HWCXOJd U3 OCOOEHHOCTEW IUIaHWPOBAaHUS U
ocHameHuss kaOmHera Qusmku. Ilpm dsToM  obOecrmieumBaeTcsl  OBJIAJICHHUE
OOy4YaromMUMHUC YMEHHUSIMHU TPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCIICIOBAHUS
3aBUCUMOCTEH (DU3NYECKUX BEJIWYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX THUIIOTES.

bonbiioe BHUMaHHWE YIENACTCS PEHICHUIO PACUYETHBIX M KauyeCTBEHHBIX
3amad. [Ipu 3TOM 11t pacuy€THBIX 3a/1a4 MPUOPUTETOM SIBISIIOTCS 3aJayd C SIBHO
3aIaHHOM (hU3UYECKOUN MOJICIIBIO, TTO3BOJISIFOIIME MPUMEHSATh U3YYEHHBIE 3aKOHBI U
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3aKOHOMEpPHOCTH KaK M3 OJHOro paszfena Kypca, TaK U HWHTErpUpYys 3HAHUS W3
pa3HbIX pasnaesnoB. i KayeCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKAaHUSI (PU3NYECKUX SBJICHHM U TPOILIECCOB B OKPYXKAIOIICH
KU3HU, TpeOyromue BbIOOpa (PU3NYECKOM MOJENM A CUTyallMM IPAaKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBum ¢ TpeboBanusimu OI'OC COO k MarepHaabHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbId ypOBEHb Kypca
(U3KMKHN HAa YPOBHE CpPEeIHEr0 OOLIEr0 00pa30BaHUs TOJKEH U3yUaThCs B YCIOBUAX
IpeIMETHOro KabuHeTa (M3MKM WM B YCJIOBHUAX HMHTEIPUPOBAHHOIO KaOWHeETa
IPEIMETOB E€CTECTBEHHO-HAYYHOIo LUKJIa. B kaOuHere (U3MKM AOHKHO OBITH
HE0OX0aMMOe J1abopaToOpHOE OOOpYMOBAaHWE IS BBHITIOJHEHUS YKa3aHHBIX B
nporpaMmMme Mo (Pu3uKe yUeHWYECKUX MPAKTUYECKUX paboT M IeMOHCTPAIMOHHOE
o0opy10BaHHE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpMHpPYETCS B COOTBETCTBHHM C
OPUHIIAIIOM MHUHUMAJIbHOM JIOCTATOYHOCTH M OOECTHeunMBaeT MOCTAHOBKY
NEPEYUCIICHHBIX B TporpamMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpAMid st
UCCIICIOBAaHMSI W3y4aeMbIX SIBJICHUA M  TPOIECCOB, OMIUPHUECKUX U
(GyH1aMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUH.

JlaGopatopHoe 00OpymOBaHHE [UIsI YUYEHWYECKUX MPAKTUYECKUX pPadoT
dbopMupyeTcss B BHI€ TEMaTUYECKUX KOMIUIEKTOB M 00ECIeYrBacTCsl B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOydamommxca. TemaTuyeckue KOMILIEKTHI
1a00paTopHOTO O00OPYAOBAHUS JIOJDKHBI OBITh IHOCTPOEHBI HAa KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJOTOBBIX U IIM(PPOBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE IIU(PPOBBIX J1a00OpaTOpUil.

OCHOBHBIMHU LEJIIMHU U3y4Y€HUS PU3UKHU B 001IEM 00pPa30BAHUU SBIISIFOTCS:

e (opmupoBanue HHTEpEeca M CTpEeMJIEHUS OOY4YalOIIMXCA K HAyYHOMY
U3YYEHUIO TMPUPOJbI, PA3BUTHUE HUX MHTEUIEKTyalbHBIX M TBOPYECKHX
CIIOCOOHOCTEI];

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIE MO3HAHUSI U (OPMUPOBAHNE
MCCJIEIOBATENLCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBICHUSM;

e (opMupoBaHME HAY4YHOIO MHUPOBO33PEHMS KaK pe3yibTaTa HW3Y4YCHHS
OCHOB CTPOEHMSI MaTepUH U (PyHAAMEHTAIbHBIX 3aKOHOB (PU3UKU;

e (opMupoBaHHE YMEHUU OOBICHATH SBICHUS C HCIOJIb30BAHUEM
bu3MYECKUX 3HAHUIA U HAYYHBIX JI0KA3aTEIbCTB;

e (opMupoBaHHE TMPEACTABICHUN O poiu (U3UKU OIS Pa3BUTHS JIPYTHX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTHII.

JlocTmxeHne 3TUX Lened 00ecreynBaeTCsl pelieHeM CIeAYIOUMX 3a/1ad B

nporecce u3ydeHus Kypca GU3NKU Ha ypOBHE CPEHEro o01ero oopa3oBaHus:



e TmpuoOpeTeHWe  CUCTEeMBl  3HaHMH 00  oO0mmx  (uU3MYECKUx
3aKOHOMEPHOCTSIX, 3aKOHax, TEOpUsIX, BKJTFOYASI MEXaHUKY,
MOJICKYJISIPHYIO  (DU3HKY, OJJIEKTPOJAMHAMUKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opMupoBaHue yMEHHUI TPUMEHATH TEOPETUYECKUE 3HAHMUS IS
OOBsICHEHUS (PU3WYECKUX SABICHUHW B TPUPOAEC U IS TPUHATHA
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHOM KU3HU;

e OCBOGHHE CIOCOOOB peEIIEHUs Pa3IUYHbIX 3a7ad C SBHO 3aJlaHHOMN
bu3nyeckoil MOAENbIO, 3aJad, MOJApa3yMEBAIOIIUX CaMOCTOSTEIbLHOE
co3faHue pU3NUeCcKo MOJEINH, aJIeKBAaTHON yCIIOBUSM 33aJa4H;

e TMOHWMaHHWC (UBUYECKUX OCHOB WM TPUHITUIIOB JCUCTBHS TEXHUYCCKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIMSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAaMHU CAMOCTOSITEIBHOTO IUIAHWPOBAHUS U TMPOBEIACHUS
bu3nYeCKUX SKCIIEPUMEHTOB, aHAIW3a W HMHTEpHpeTanuu uHpopmammu,
OTIpEENICHNS TOCTOBEPHOCTH MOTyUYEHHOTO PE3yIIbTaTa;

e CO3/JaHME YCIIOBUH JJIi Pa3BUTHSI YMEHHI MPOEKTHO-UCCIIEI0BATEIHCKOM,
TBOPYECKOH J1€ATEIBHOCTH.

Ha wuzyuenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETO
oOpazoBanus oTBoAuTcst 136 yacos: B 10 kinacce — 68 yacoB (2 4aca B HEJENIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 1o (QU3MKE TMepedeHb JIabOpaTOPHBIX M
MPAKTUYECKUX palbOT SABISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JI€JaeT BBHIOOD
MpoBeNeHUsT J1a0OPATOPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYAIbHBIX
0COOEHHOCTEN 00yUaroIuXCsl.



COJAEPXKXAHUE OBYUYEHUA
10 KJTACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MIO3HAHUS

®duszuka — Hayka o0 mpupoje. HaydHbie METOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Posib 3KcnepuMeHTa W TEOPMU B MPOILECCE TO3HAHUS MPUPOIBI.
DKCIIepUMEHT B (hU3BHUKE.

MonenupoBanue ¢Gu3NYECKUX SBJICHUM M TporieccoB. HayuHble TUIOTE3HI.
dusnyeckre 3aKOHBI U TEOpUH. [ paHUIBI TPUMEHUMOCTH (HU3UIECKUX 3aKOHOB.
[TpuHIIUIT COOTBETCTBUA.

Ponp u mecto ¢usuku B GOPMHUPOBAHUM COBPEMEHHOW HAYYHOW KapTHHBI
MHPA, B TPAKTUYECKON AEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHasioroBble ¥ IU(POBBIE HU3MEPUTEIbHBIE MNPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABMKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOrO JABUKEHHS.
Cucrema orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeaHSSI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIIMM Ha OCHU CHUCTEMBbI KOOpJWHAT.
CroxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MpsSMOJIMHEHOe nBmwkeHue. [ 'paduxu
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHHUs, MyTH U TepeMelICHus
MaTepUaibHOW TOYKHU OT BPEMEHH.

CBoboaHOe nazeHre. Y CKOpeHHe CBOOOIHOTO MaICHUSI.

KpuBonuHeintHoe  aBvKeHUE. [IBMKEHHE  MaTepUAIBHOM TOYKH IO
OKPY>KHOCTH C IMOCTOSSHHOM MO MOJYJIFO CKOPOCTBIO. YTJIOBast CKOPOCTh, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. L{eHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckue yCTpPONCTBA W MPAKTUUYECKOE MPUMEHEHUE: CIUI0METD,
JIBH>)KCHUE CHAPSJIOB, LICMTHBIE U PEMEHHBIE TTEpeavn.

Jlemoncmpayuu

Mogenbs cucTeMbl OTCU€Ta, WILITIOCTPALUS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBYKCHUS.

[IpeobpazoBanue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGnronenne naBukeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTAIBHO.



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagiienue ckopocTy Ipu ABMXKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHre HEpaBHOMEPHOTO JBUKEHHUS C LEJIbIO ONPEAEICHNUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLIEHHS MEXAY NYTSIMH, MPOUJCHHBIMU TEJIOM 34
MOCJICIOBATENbHBIE PABHBIE MPOMEXKYTKH BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuyenue aBuxKEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTH  ['anmunes.  IlepBeii  3akoH  HbroToHa.
HNuepruanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepno3unuu cui. Bropoii 3akoH HeroToHa
JUUIS MaTEpUaIIbHON TOUKHU. Tpetnit 3akoH HproTOHA 1711 MaTEpUaIbHBIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cumia Tspkectu. llepBas kocmuueckas
CKOpPOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, CKoiabxeHus1, kauenust). Cumna tperusi. Cyxoe
Tpenue. Cuia TpeHHs CKOJBXKEHUS U cuiia TpeHus nokos. KoadduuueHT Tpenus.
Cuna conpOTUBIICHUS MPU IBUKEHUU TEJIA B )KUJKOCTHU UJIU Ta3e.

[TocTynarensHOE U BpalliaTeIbHOE JIBIXKEHHE a0COJIIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpauieHus. llnedo cumbl. YcnoBus
paBHOBECHUSA TBEPAOIO TEA.

TexHn4eckrue yCTpOWCTBA W NPAKTUYECKOE TPUMEHEHUE: MOAUIUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3akoH HeroToHa.

N3mepenune cuil.

CnoxeHue CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmariuu.

HesecoMocTe. Bec Tena npu yCKOPEHHOM MOIBEME U TTAJICHUH.

CpaBHeHUME CUJI TPEHUS TTOKOSI, KAUEHUS U CKOJIbKECHUS.

VYcioBus paBHOBECHUs TBEPAOTO Teiia. Buibl paBHOBECHS.

Yuenuueckuii sakcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pe3nHOBOM 00pasiie, OT uX JAehOopMaIivH.

HUccnenoBanne yciaoBHMI pPaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAICHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMnynbc MaTtepualibHOM TOYKU (Tena), CUCTEMbl MATEPUAIbHBIX TOYEK.
NMnynbe cuiibl U U3MEHEHUE HUMITyJIbCa Tejla. 3aKOH COXPAaHEHUs HMITYJIbCA.
PeakTruBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckass 3Heprusi MarepualibHOW TOUkU. Teopema 00 H3MEHEHHH
KUHETUYECKOUW YHEPTUMU.

[TorennuanbHas DHEPTHU. [TorenumanbHas SHEPIUs YIIPYro
nedbopmupoBaHHod  npyxkuHbl.  [loTeHuManpHas  SHEprust Tejda  BOJIU3HU
MOBEPXHOCTH 3€MJIH.

[loTeHunanbHble W HEMOTEHUHUANbHbIe  CWibl.  CBs3b  pabOTHI
HEMOTEHIHAIBHBIX CUJ C W3MEHEHHUEM MEXAHWYECKOW SHEPrHUM CUCTEMBI TEIN.
3aKOH COXpAHEHUSI MEXaHUYECKOU YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHUS.

TexHn4eckue yCTpOWCTBA U IPAKTUYECKOE NPUMEHEHHE: BOIAOMET, KOIED,
MPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoq NOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopnvle pabomwl

N3yuenne abCOJIOTHO HEYNMPYroro yjaapa ¢ MOMOIIBIO JBYX OJWHAKOBBIX
HUTSIHBIX MAasSTHUKOB.

HccnenoBanre cBsi3u pabOThI CHIIBI ¢ U3BMEHEHHEM MEXaHWYECKOW SHEPTrHH
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznen 3. MosexkyasipHas pu3uka 1 TEPMOJUHAMUKA

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU Mmeopuu

OCHOBHBIE TIOJIOKEHUSA MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. duddysus. Xapaktep ABUKEHUS H
B3aMMOJECUCTBUS 4YacTUIl BemlecTBa. Moaenu CTpOEHHUsI ra3oB, XHUJIKOCTEU H
TBEPJBIX TEI U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojeliei. Macca u
pa3mepsl Monekyi. KonunyectBo BemectBa. [loctosiHHas ABoraapo.

TermnoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana temneparyp
Lenbcus.



Mopens  unpeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KHHETHYECKOW TEOPUH HACATBHOTO raza. AOCONIOTHAas TeMIiepaTypa Kak Mepa
CpeIHEel KWHETUYECKOW SHEpPruu TEIUIOBOro JBMKEHHMs dactul] rasa. [llkama
temnepatyp KenpBuna. ['a30BbIe 3akOHBI. YpaBHeHUEe MenaeneeBa—Knanelpona.
3akoH JlanbToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemlecTBa. ['paduueckoe NpeacTaBICHHWE H30MPOIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuyecknue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OmnbITEL, JOKa3bIBAIOIIME TUCKPETHOE CTPOCHHE BeIlecTBa, Qororpaduu
MOJIEKYJI OPTaHUYECKUX COCTMHCHUM.

OnbiThl 10 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHUS.

Mogens onbita llTepHa.

OnbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMOJICUCTBHS.

Mogenb, HILTIOCTPUPYIOIIas TPUPOY AABJICHUS ra3a Ha CTEHKH COCY/Ia.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHHUE COCTOSIHHUS UICAIBHOTO Trasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

OnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE M3MEPEHUU
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCMMOCTH MEXAY MMapaMeTpaMu COCTOSIHUS Pa3pe:KEHHOTO
rasa.

Tema 2. Ocroebl mepmoouHamuxku

TepmonnHamMuueckass cucrema. BHYTpEeHHsAS 3HEpPrus TEPMOIMHAMHYECKOU
CUCTEMBI U crIoco0bl €€ n3mMeHeHus. KonmnuecTBo TermnoTsl U pabora. BuyTpeHHss
SHEPrusi  OJHOATOMHOTO  HJeallbHOro  Tra3a. Buasl  Teruionepenayu:
TEIUIONPOBOJAHOCTh, KOHBEKIIUS, U3TyUYeHHUE. Y IeJIbHAs TEIIOEMKOCTh BEIIECTBa.
KosruecTBo TEIIOTH MpH TEIIONepeaye.

[Tonsitue 00 ammabatHom mpouecce. [lepBbIii 3aKOH TEPMOJIMHAMUKH.
[IpumeHneHnne mepBOro 3akoHa TEPMOJIWHAMUKH K m3omporeccaMm. I 'paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTtuMocTh IPOIIECCOB B MIPUPOIE.

TennoBble  MamwuHbl.  [IpuHOUIIBI  IEUCTBHUS ~ TEIUIOBBIX  MallWH.
[IpeoOpa3zoBanus SHEpPrHUM B TEIJIOBBIX MamuHax. KodpuiueHT moie3Horo
nericTBus TemioBod mammHbl. I{ukn KapHo m ero ko3pduIMEHT IOJIE3HOTO
JNEUCTBUS. DKOJIOTMUECKUE MPOOIEMbl TEIIIOIHEPTETUKH.
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TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElNb
BHYTPEHHETO CrOpaHusi, OBITOBOW XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MmeHeHne BHYTpEHHEH HHEpruu Teja MpH COBEPIICHUU PaOOTHI: BBLIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXKATOTO BO3JyXa, HarpeBanue >pupa B
JATYHHOU TpyOKe IMyTEM TpeHHsI (BUIEOAEMOHCTPALINS).

N3meHeHne BHyTpEHHEN SHEPruu (TeMIlepaTypbl) Teaa IpH TeIionepeaye.

OneiT Mo anuabaTHOMY pacCIIUPEHHIO0 Bo3ayxa (OMBIT € BO3AYUIHBIM
OTHHUBOM).

Mopenu napoBoii TypOUHBI, JBUTATENS] BHYTPEHHETO CTOPAHUSI, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii s3xcnepumenm, nabopamopuvie pabomul

N3mepeHue yaenbHOl TEMI0EMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Pazoswvie nepexoonl

[TapooOpa3zoBanue u koHJeHcarus. Vcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXHOCTh BO3Ayxa. HacwllieHHBIM map. YaenbHas TemioTa
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIHS CBOWMCTB
kpuctaiuioB. Kuakue kpuctaiuipl. CoBpeMmeHHble Marepuaiibl. [lnaBienue wu
KpUCTaJUTM3aIus. Y IeJabHasl TeroTa miaBienus. Cyonumanus.

VYpaBHeHUE TEMIOBOTO OajiaHca.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTHUU MOJTYyUYECHHS] COBPEMEHHBIX MaTEpHUaioB, B
TOM YHUCJIE HAHOMATEPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBONCTBa HACBIIIEHHBIX apOB.

Kunenuve npv NoHWKEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIAXKHOCTH.

HaOnronenue HarpeBaHus U IJIABJICHUS! KPUCTALTMYECKOTO BEIlECTBRA.

JleMoHCTpanusi KpUCTaIOB.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3mepeHne OTHOCUTENIBHOW BIAXKHOCTH BO3AyXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuxa
OnekTpu3anus Tel. OJEKTpUYecKHil 3apsia. J(Ba Buaa »IEKTPUUYECKUX

3apsinoB. [IpOBOJMHUKHM, OUANEKTPUKU U TOJYNPOBOAHUKHU. 3aKOH COXPAHECHHS
AIEKTPUYECKOTO 3apsa.
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BszaumopaeiictBue 3apanoB. 3akoH Kyiona. ToueuHblil 3JIEKTPUYECKHI 3apsia.
Onextpuyeckoe mnose. Hanpsoxk€HHOCTH 3yeKTpuueckoro mnois. [IpuHuun
CYNEPHO3ULIUNA DNEKTPUYECKUX Ioner. JIMHUKM HanpsyKEHHOCTH AJIEKTPUYECKOTO
OJISL.

PaGora cun  anektpocrarnueckoro  mojs.  [lotenmman.  Pa3HocTh
NOTEHUHUAIOB. [IpOBOOHUMKM W JUANEKTPUKU B IJIEKTPOCTATUYECKOM  IOJIE.
Jlvanexrpryeckas MpOHULIAEMOCTb.

DnekTpoéMKocTh. KoHaeHcaTop. DIeKTpPOEMKOCTh MIJIOCKOTO KOHAEHCATOpa.
DHeprus 3apsSKEHHOT0 KOHIEHCATOpA.

TexHuyecknue yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETp, DdJCKTPOCTaTHUECKas 3all[uTa, 3a3€MIJICHHE DIIEKTPONPHUOOPOB,
KOHJICHCATOp, KOMMPOBAJIBHBIN annapar, CTpyHHbBIA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHLKII IEUCTBUS 3JIEKTPOMETPA.

B3anmoenicTBrE HadIEKTPU3OBAHHBIX TEN.

DJIEKTPUUECKOE MOJIE 3aPSIKEHHBIX TE.

[IpOBOAHUKH B DIEKTPOCTATUYECKOM IIOJIE.

DnexkTpocTaTudecKas 3amuTa.

JIMBIEKTPUKY B 3JIEKTPOCTATUYECKOM II0JIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTopa OT IUIOIIAIH
IJJACTHH, PACCTOSHUS MEXAY HUMH U JUJICKTPUYECKON MPOHULIAEMOCTH.

DHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3mepenne d1eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannbsiii 31ekmpuueckuii mox. Toxu 6 paziuunvix cpeoax

DJIEKTPUYECKUI TOK. YCJIOBUS CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKAa.
Ncrounuku Toka. Cuina toka. [locTosiHHBIN TOK.

Hanpsbxenue. 3akon OMa 7151 ydacTKa LETH.

DJIEKTPUYECKOE CONPOTUBIICHHE. YIEIBbHOE CONPOTHBIIEHUE BELIECTBA.
[TocnenoBaTenpHOE, TApAIENBHOE, CMEIIAHHOE COEIMHEHUE TIPOBOTHUKOB.

Pabora nanektpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MomHOCTh
AIIEKTPUYECKOTO TOKA.

ONEeKTpOABMXKYIIAsl CUja M BHYTPEHHEE CONPOTUBIIEHWE HCTOYHHMKA TOKA.
3akon Oma 1 MOJHOM (3aMKHYTO#) 2yiekTpudeckoi menu. KopoTkoe 3aMbIkaHUeE.

OJIEKTpOHHAass  MPOBOAUMOCTb  TBEPABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBJIEHUS] METAJUIOB OT TeMIiepaTypbl. CBEpXIIPOBOAUMOCTb.

DnexkTpudecKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

ITomynpOBOIHUKHY. CoOcTBeHHas U IIpUMECHast IIPOBOAUMOCTD
noJIynpoBOJHUKOB. CBoiicTBa p—n-niepexoa. [lomynpoBoHUKOBBIE TPUOOPHI.
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DONeKTpUYeCKUuid TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DNEKTPOIIUTUYECKAS TUCCOUALUS. DIEKTPOIIH3.

OnekTpudeckuidi TOK B ra3zax. CaMOCTOSITETBbHBIA M HECAMOCTOSTEIbHBIN
pa3psa. Momuus. [Inazma.

TexHuyecknue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: aMIepMETD,
BOJIBTMETP, PEOCTaT, HWCTOYHHKHA TOKa, OJJICKTPOHArpeBaTEIbHBIC TMPHUOOPHI,
AIIEKTPOOCBETUTENIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIU JUOJ,
TEPMUCTOPHI U POTOPE3UCTOPHI, MOTYTIPOBOAHUKOBBIN IHO, ralbBaHUKA.

Jlemoncmpayuu

N3mepeHne CUiTbl TOKA U HaIIPSKEHMUS.

3aBUCUMOCTh COINPOTUBIICHUS [WIMHAPUUYECKUX MPOBOJHUKOB OT JJIMHBI,
IUIOLIAHN MOMEPEYHOr0 CEUEHUS U MaTepuaa.

CMelaHnHOE COeIMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe dIEKTPOJBIXKYIIEH cuiibl. KOpOoTKOe 3ambIKaHHE
raJbBaHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTh COMPOTUBJIEHUS METAJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

HckpoBoii pa3psa ¥ IpOBOJIUMOCTh BO3/1yXa.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUO/A.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

N3yyeHue cMenaHHOro COeIMHEHUS PE3UCTOPOB.

N3mepeHne 37eKTPOIBUKYIIEH CUIIbI MCTOYHUKA TOKAa M €ro BHYTPEHHETO
CONPOTHUBJICHUS.

HaoGmronenne amexTpoimsa.

MexnpeaMeTHbIe CBSA3H

N3yuyenue kypca ¢usnku 0a30Boro ypoBHsA B 10 Kiacce OCyLIECTBISETCS C
Y4ETOM COAEPKATENbHBIX MEXKIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OuoN0TNY, XUMHUH, reorpadyu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C W3YyYEHHEM METOJOB HAYy4YHOIO
MO3HAHUS: SIBJICHWE, HAay4YHBIM (akT, rumore3a, (pusznueckas BeIWYMHA, 3aKOH,
TeopHsl, HAOMIOEHUE, SKCIIEPUMEHT, MOJEIMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelieHUEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIUS,
napaboia, rumnepOosna, ux rpauKu U CBONCTBA, TPUTOHOMETPUYECKUE (DYHKITUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXK]IECTBO,
BEKTOPBI U UX MPOCKIIUU HA OCU KOOPJUHAT, CJI0KEHUE BEKTOPOB.

buonocus: mexanndyeckoe ABMXKEHUE B KUBOW mpupojae, auddysusi, ocMoc,
TEIMJI000MEH JKMBBIX OPTraHU3MOB (BUIBI TEIUIONIEPEIayH, TEIIOBOE PABHOBECHE),
AIEKTPUUYECKUE SIBIICHUS B dKUBOU MPUPOJIE.
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Xumus: TACKPETHOE CTPOEHUE BELIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJIIPHAs Macca, TEIJIOBbIE CBOMCTBA TBEPIBIX TEN, KUIKOCTEU U
ra3oB, JJICKTPHUUYECKHE CBOWCTBA METAJUIOB, 3JEKTPOJMTHYECKAS UCCOLMALMS,
raJjbBaHHKA.

l'eoepaghus: BnaxXHOCTh BO3/1yXa, BETPhI, 0apOMETp, TEPMOMETP.

Texnonocus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpPEHUS B TEXHUKE, MOJIIUIHUKYA, HWCIOJIL30BAaHUE 3aKOHA COXPAHCHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET W JApPYTHe), JBUraTteilb BHYTPEHHErO
cropanusi, mapoasi TypOuHa, OBITOBOM XOJOJUIBLHUK, KOHIAUIIMOHEP, TEXHOJIOTUH
MOJYYEHHUSI COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE€ HAHOMATEpPHAJIOB, U
HAaHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONpPUOOpPOB,
KCEPOKC, CTPYUHBIN MIPUHTED, 3JIEKTPOHArPEBATEIIbHbBIC puoOOPHI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, TaTbBAHUKA.

11 KVIACC

Paznen 4. DaekTpoguHaMuKa

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

[TocTossHHbIE ~ MarHuThl.  B3auMoaeHCTBHE  IOCTOSSHHBIX ~ MarHUTOB.
MarautHoe mone. Bektop MarHuTHOM wuHAyKuuu. [IpuHUIMN Cyneprno3uiuu
MarHUTHBIX MoJiek. JIMHMU MarHuTHOM MHAYKUWU. KapThHa JMHUA MarHUTHOM
MHIYKIIAM MOJISI TOCTOSIHHBIX MarHUTOB.

MarnutHoe T0Jie MPOBOJHMKA C TOKOoM. KapTuHa JHHUN WHIYKIHAH
MarHuTHOTO TIOJISI JUIMHHOTO TPSIMOTO MPOBOJHUKA W 3aMKHYTOTO KOJIBIIEBOTO
MPOBOJAHUKA, KaTyIIKH ¢ TOKoM. OnbIT Opcrena. BzanmoneicTBre NpoOBOIHUKOB €
TOKOM.

Cuna Amnepa, €€ MOJlyJIb ¥ HaIIPaBIICHUE.

Cuna Jlopenua, e€ MoayJib U HanpaBJieHUE. [[BH>KEeHNE 3apsHKEHHOW YaCTULIBI
B OJIHOPOJIHOM MarHuTHOM mosne. Pabota cuibl Jlopeniia.

SBnenue DNEKTPOMAarHUTHOW MWHAYKOMU. [IOTOK BekTOpa MAarHUTHOU
MHAYKIAK. OJIEKTPOABIKYIIAS CUjla HWHAYKIUM. 3aKOH AJIECKTPOMAarHWTHOU
nHaykuuu dapanes.

BuxpeBoe nsnexkrpuyeckoe Moje. IDICKTPOABWKYIIAS CHJIA WHAYKUAH B
MPOBOJAHUKE, IBHXKYIIEMCS TOCTYMATENHHO B OJTHOPOJJHOM MarHMTHOM TOJIE.

[IpaBuno Jlenua.

NHIyKTUBHOCTh.  SIBIIEHME CAaMOMHAYKUHMH. OJEKTPOABUKYIIAs CHIIA
CaMOUHTYKIIHH.

DHeprusi MAarHUTHOTO TIOJIST KaTYIIIKU C TOKOM.

DNEeKTPOMarHUTHOE MOJIE.
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TexHndeckue yCTPOMCTBA W MPAKTHUYECKOE MPUMEHEHUE: MOCTOSHHBIC
MArHUThl, 3JEKTPOMATHUTBI, JJIEKTPOJABHUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTUll, UHIYKIMOHHAS I1€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO My4YKa MarHUTHBIM IMOJIEM.

JlvHUM UHAYKIIMA MarHUTHOTO MOJIA.

B3auMmopelicTBrUE IBYX NPOBOJHUKOB C TOKOM.

Cuiia Ammnepa.

JlenctBue cuibl JIopeHI1a Ha MOHBI SJIEKTPOJIUTA.

SIBiieHME SIIEKTPOMArHUTHON MHTYKIWH.

[IpaBuiio Jlenna.

3aBUCHUMOCTD AJIEKTPOJIBUKYIIECH CHIJIBI MHAYKIIUM OT CKOPOCTH HM3MEHEHUS
MarHUTHOTO ITOTOKA.

SIBeHME CAaMOMHTYKIIMH.

Yuenuueckuii sxcnepumenm, nabopamoptvle pabomol

N3ydyeHrne MarHuTHOTO TMOJIsI KATYIIKH C TOKOM.

HccnenoBanue neiCTBUA MOCTOSIHHOTO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue sBJICHUA 3JICKTPOMAarHUTHON MHIYKIIAH.

Paspnen 5. KosieOanust 1 BOJTHBI

Tema 1. Mexanuueckue u 3J1eKmMpoOMaZHUMHbIE KONE0OAHUA

Konebarenbnas  cucrema. CBOOOJHBIE  MEXaHMYECKHE  KOJIeOaHUSI.
["apmonunyeckue konedanus. [lepuon, vactora, ammiuryga v (aza xoneOaHUU.
[Ipy>XHHBIN MasTHUK. MareMaTH4eCKUii MAasATHUK. Y PABHEHHE T'apMOHUYECKHUX
kosebanwuii. [IpeBparieHne sHepriuy Npy TApMOHUYECKUX KOTIeOAHUSIX.

Konebarenbubiit  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHHS B
UJCANbHOM KOJICOATEIbHOM KOHTYpE. AHAJIOTHS MEXAY MEXaHWYECKUMU U
ANEKTPOMAarHUTHBIMU KoJjieOanusiMu. dopmyna TomcoHa. 3akoH coxpaHeHUs
HHEPrUU B UJEATBHOM KOJIeOATEIHbHOM KOHTYDE.

[TpencraBienue o 3aTyxarouux KojeOaHusAX. BrIHYX€HHbIE MEXaHUUECKUE
kosie0anus. Pezonanc. BeiHyX1€HHbIE 3JIEKTPOMAarHUTHbIE KOJICOaHMUsI.

[lepemennpii  TOK. CHHYCOMJAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOr0 TOKa. AMIUIMTYJHOE W JEHUCTBYIOIIEE 3HAYEHHWE CHIJIBI TOKA U
HaIpsHKCHUS.

Tpancdopmarop. [IponsBoacTBo, mepeaada U MOTPEOSICHUE DICKTPUICCKOM
DHEPrUr. DKOJIOTMYECKUE PUCKHU MPU MPOU3BOACTBE 3IEKTpodHepruu. Kymnbrypa
UCITIOJIb30BAHUS AJIEKTPOIHEPTUU B MOBCETHEBHOM KU3HHU.
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TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE NPHUMEHEHHUE: SIICKTPUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TMHUH JIEKTpONepe1ay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojaeOaTeNbHON CUCTEMBbI (NIPY>KUHHBIA WM
MaTeMaTUYECKU MAsITHUK).

HaOnronenue 3atyxaromux KojieOaHuid.

HccnenoBanre CBOMCTB BBIHYXACHHBIX KOJIEOaHUN.

HabGmronenue pe3onanca.

CB0OOIHBIE AIIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJICOAHU.

Pe3onanc mnpum mocCiIenOBAaTEIbBHOM COEAMHEHWU PE3UCTOPA, KATYLIKH
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Mopnenp TMHUH 3JIEKTPONEpe1ayu.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbomul

HccnenoBanre 3aBUCUMOCTH MEpUOA MajbIX KoJieOaHUIl Ipy3a HA HUTU OT
JUIMHBI HUTU ¥ MAaccChl rpy3a.

HccnenoBaHue IMEPEMEHHOTO TOKa B ILENM U3 IIOCJIEN0BATEIBHO
COEIMHEHHBIX KOHJICHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMazHUMHbLE 60JIHbL

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHenus. [lepuon. CkopocTb
pacnpocTpaHeHuss W JUIMHA BOJIHBL. [lomepedHble W IPOJOJIBHBIE  BOJIHBI.
HuTtepdepenius u iudpaxiys MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanusa BektopoB E, B, V B anexktpomarautHoin BonHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpaX€HHUE, MPEJIOMIICHUE, Moysgpu3anus, Tudpakuus,
uHTepdepenus. CKOpocTb 3J€KTPOMAarHUTHBIX BOJIH.

[IIkxana 3MeKTpOMarHUTHBIX BOJIH. [I[prMeHeHHEe 3JIEKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMIBI paguoCBs3U U TeneBUAcHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHUYecKue yCTPOMCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBasl [IMarHOCTHKAa B TEXHHMKE M MEIUIIMHE, paaap,
panuonpuéMHHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MOMEPEYHBIX U MPOJIOJIbHBIX BOJIH.

Koneobmromneecs Te10 Kak HCTOUYHUK 3BYKa.

HabGmrogenue orpaxkxeHus: ¥ NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.
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Hab6mronenune naTepdepenninu u qudpakiini MEXaHUIECKUX BOJIH.

3BYKOBOI1 pE€30HAHC.

HaOnronenue cBSI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJOH H
4acTOTOM KoJieOaHUM.

HccnenoBanne  CBOMCTB ~ AJEKTPOMAarHUTHBIX — BOJIH: OTpPaKEHHE,
peoMIICHUE, OJSIpU3alus, JUPPaKIKs, UHTEpPEepEHIHS.

Tema 3. Onmuka

['eomeTpuueckass ontuka. IIpsMonnHENHOE pacIpoCTpaHEHUE CBETa B
ogHopoaHouU cpexe. JIyu ceera. ToueyHbId HICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHue n3zoOpaxxeHui B
IJIOCKOM 3€pKaje.

[IpenomieHue cBeTa. 3aKOHBI MPEJIOMIICHUS CBEeTA. AOCOTIOTHBIN MOKA3aTENb
npenomiieHus. llonHoe BHyTpeHHee oTpaxeHue. [IpenenbHblil yroa MOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceera. CnoxHbli coctaB Oenoro cseta. LBer.

ColOuparome U pacceuBaroiiie JuH3bl. ToHkKas JuH3a. DOOKyCHOE
pacCTOsIHME W ONTHYECKas Cujla TOHKOM JuH3bl. llocTpoeHue wm3o0pakeHuil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JlaBaeMo¢€ JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHblE HCTOYHUKH.
VYcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTEpGhEpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakuuonHas peméTka. YcaoBuUe HaOMIOACHUS
[VIABHBIX ~MaKCUMyMOB TIpM  TAaJEHUM MOHOXPOMATHYECKOIO CBETa Ha
TU(PaKIIMOHHYIO PEIIETKY.

[Tonsapuszanus ceera.

TexHuueckue yCTpoMCTBa M MPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
dboToanmapaT, MPOCKIMOHHBIA ammapaTr, MHUKPOCKOIN, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIETKa, MOJISIPOUI.

Jlemoncmpayuu

[IpssMONMHEHOE pacpOCTpPAaHEHUE, OTPAKEHHE M MPEJIOMIICHUE CBETA.
OnTuyeckue mpruodopHI.

[TonHOE BHYTpEeHHEE OTpakeHue. Moieslb CBETOBO/IA.

HccnenoBanue CBONCTB M300paKEHUH B JIMH3aX.

Mopenu MUKpocKora, TeJIeCKona.

Habmronerne natepdepeHIIy CBETA.

Hab6mronenune nudpaxium ceera.

HaGmronenue nucnepcuu cBera.
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[ToydueHue ciekTpa ¢ MOMOIIbIO TPU3MBI.

[ToydyeHue ciexkTpa ¢ mMOMOIIBIO JUGPAKIIMOHHON PEIIETKH.
Habnronenue noasipusalnuy CBeTa.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul
N3mepeHune nokazaresis NpesioMJIEHUs CTEKJIA.
HccnenoBanue CBOMCTB M300paK€HUH B JIMH3AX.
HaGnronenue nucnepcuu cBera.

Paznesn 6. OCHOBBI CIeNUAJIBHON TEOPUHM OTHOCUTEILHOCTH

['panunbl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTtynarsl
CHEHUAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCHUTEJIBHOCTD OJJHOBPEMEHHOCTH. 3aMEJIEHUE BPEMEHH M COKpAIlCHUE
JUTUHBI.

OHEPrUsi U UMITYJIbC PEIATUBACTCKON YaCTULBI.

CBs3b MacChl C SHEPrUer U UMITYJILCOM PEIIATUBUCTCKON YaCTULIBI. DHEPTUS
IIOKOS.

Pazgea 7. KBanToBasi pusuka

Tema 1. Dnemenmot K6AHMOBOU ONMUKU

®otonsl. ®opmyna [lnanka cBsizu sHeprun GOTOHA C €r0 YaCTOTON. DHEpTHs
U UMIyJbe (poTOHA.

OTtkpoiThe U ucciaegopanue porodddexra. OnbiTel A. I'. CtoneroBa. 3aKoHbI
dbororddexra. YpaBHenue DiiHmreiHa s gortodrddexra. «KpacHas rpaHuna»
dboToaddexra.

JHaBnenne cBera. OnbiThl [1. H. JleOGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHuyeckue yCTpPOMCTBA M MPAKTHUUECKOE MpPUMEHEHHUE: (POTODIEMEHT,
dboTomaTuMK, COTHEUHAs OaTapesi, CBETOAUOI.

Jlemoncmpayuu

®doTo3(ddeKT HAa yCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oTodhDEKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopna mo paccessHUIO 0 -4acTHIL.
[Lmanerapnas moxens aroma. Iloctymatel bopa. M3nydenue wu morioumieHue
(GOTOHOB MpU Mepexoje aToMa C OJHOIO YPOBHSI HEPrHMM Ha Jpyroil. Bujel
crekTpoB. CIEKTp YpOBHEW SHEPrUU aToMa BOJIOPO/IA.
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BousHoBbIE cBOVicTBAa yacTull. Bosnsl ne bpoiiis. KoprycKyisipHO-BOJIHOBOM
JyaJIu3M.
CHOHTaHHOE U BBIHYX/ICHHOE U3ITy4YCHHE.
TexHuyeckue yCTpOHCTBA M TPAKTUYECKOE IPUMEHEHUE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBbIN KOMIIBIOTED.
Jlemoncmpayuu
Mopens onbita Pezepdopaa.
Ornpenenenue JUIMHBI BOJIHBI Ja3epa.
Habnronenue IMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.
Jlazep.
Yuenuueckuii sakcnepumenm, nabopamopuvie pabomul
Habnrogenue JIMHEeHyaToro CuekTpa.
Tema 3. Amomnoe sa0po
OKCIEPUMEHTBI, JOKa3bIBAIOIINE CIOKHOCTh CTPOCHHs sapa. OTKphITHE
paanoakTuBHOCTH.  OmbiTel  Pesepdopma mo  ompeneneHuro  cocTaBa
paanoakTUBHOTO u3inydeHus. CBoiictBa anbda-, Oera-, ramMMa-u3ITy4YeHHUs.
Bimsinue paaMoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.
OTtkpeiTHE TIpOTOHA M HeWTpoHa. HykmonHas monens siapa [eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio saapa. M30Tormsl.
Anb(a-pacnag. OJIEKTPOHHBII W TO3UTPOHHBIN Oera-pacnaa. I'amma-
M3JIydeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.
OHeprus CBA3M HYKJIOHOB B siape. SaepHbie cuibl. JledekT Maccrl spa.
S nepHble peakunu. Jlenenue u CUHTES sIEp.
SAnepnwiii peaktop. Tepmosinepusiii cuHTe3. [IpoOiemMbl W TEPCIIEKTUBHI
AJIEPHON DHEPTETUKH. DKOJIOTHUECKUE ACTIEKThI IAEPHON SJHEPTETUKH.
DiieMeHTapHble YacTUIlbl. OTKPBITUE O3UTPOHA.
MeTob1 HaOIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YaCTHII.
dyHIaMeHTanbHbIe B3auMOJIeHCTBUA. EAMHCTBO Pu3nyueckoi KapTUHBI MUpA.
TexHuyeckue yCcTpoMCTBAa U NPAKTHUYECKOE IMTPUMEHEHHUE: TO3UMETP, KaMmepa
Buinbcona, siiepHbIil peakTop, aToMHast Oomoa.
Jlemoncmpayuu
CUéTurK MOHU3HPYIOIINX YaCTHUL.
Yuenuueckuii akcnepumenm, nabopamopuvie pabomul
HccnenoBanrie TpeKOB YacTHIL (M0 TOTOBLIM (OTOrpadusim).

Pa3znen 8. JieMeHTHI ACTPOHOMHUM U ACTPOPU3MKH

Otanbl pa3BUTHS acTpoHOMUH. [IpUKIIanHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMMUH.
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Bun 3Bé3gHoro HeOa. Co3Besnmus, sipkue 3BE3NBI, IIAHETHI, X BUIUMOE
JIBUKECHUE.

ConHeyHas cucTema.

Connne. ConHeuHass akTUBHOCTh. McTtounuk sHepruum ConHila U 3BE3.
3BE3/1bI, X OCHOBHBIE XapaKTEpPUCTUKHU. JlmarpamMma «CHEKTpaJbHBIM KJacC —
CBETUMOCTB». 3BE3/IbI TJIAaBHOM I1OCIIEIOBAaTEILHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIBHOCTU. BHyTpeHHEe CTpoeHue
3BE31. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKACHUU W 3Boonuu CoJiHIa U
3BE31. DTanbl )KU3HU 3BE3I.

Mineunbiii I[lyte — nHama I'amaktuka. [lonoxenune u aBwxkeHue CosHIA B
[Nanmaktuke. Tunel ranaktuk. Pagnoranaktuky u kBaszapbl. YEpHBIE IBIPHI B sApax
TaJIaKTHK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa66.a. Pazberanue rajgakTuk.
Teopust bonpiioro B3peiBa. PemkToBOE M3IIydeHHUE.

Macmtabnas crpyktypa Beenennoid. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Vuenuueckue nabnrooenus

HaOmronennss HeBOOPYKEHHBIM TJIa30M C HCIIOJIB30BAaHUEM KOMITBIOTEPHBIX
MPUJIOKECHUH ISl OTIPEICIICHHS TIOJIOKEHHUSI HEOSCHBIX O0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE CO3Be31si CEBEPHOIrO MOIYIIAPHS U IPKUE 3BE3/BI.

HaOmronenus B Teneckon JlyHsl, miianet, Mieunoro Ilytu.

O6o0maromnee MOBTOPEHUE

Ponr ¢u3ukm wW acTpoHOMHUHM B OSKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COITMAJILHOM M ATHYECKOM cepax AeATeTbHOCTH YEIIOBEKa, POJIb M MECTO (DH3UKHU
Y aCTPOHOMHUHU B COBPEMEHHOUN HAy4YHOH KapTUHE MUPA, POJIb (GPU3HUECKOU TEOPUHU
B (opMHUpOBaHMM MPEACTABICHUN O (PU3MUECKON KapTUHE MHpA, MECTO
(bU3UYECKON KapTUHBI MHpa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEICTaBJICHUHN O IPUPOJIE.

MexnpeaMeTHbIe CBSA3H

N3yuenne kypca usuku 06a30Boro ypoBHs B 11 kiacce OCyIIECTBISIETCS C
YYETOM COAEPKATEIbHBIX MEXKIPEAMETHBIX CBA3€M C KypcaMM MaTE€MAaTHKH,
OMON0OTHH, XUMUH, TeoTpadyu U TEXHOJIOTHUH.

Meocnpeomemuvie nowsimusi, CBSI3aHHBIE C W3YyYEHHWEM METOJOB HAYYHOTO
MO3HAHUS: SIBJICHWE, HAy4HbIM (aKT, rurnore3a, (unyueckas BEIMYMHA, 3aKOH,
TeOopusi, HAOIIOICHHUE, SKCIIEPUMEHT, MOJISTUPOBAHNE, MOJIEh, U3MEPECHHUE.

Mamemamuxa: pemwieHHWE CHCTEMBl YPaBHEHUM, TPUTOHOMETPUYECKUE
GbyHKIUUA: CUHYC, KOCUHYC, TAHT€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIMH HA OCU KOOPJHMHAT, CIIOKECHUE BEKTOPOB,
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MPOU3BOIHBIC DJEMEHTAPHBIX (DYHKIMH, TPHU3HAKK TOJO0OUS TPEYTOJBHHUKOB,
OTpe/ieNieHUe MIIOMAAN MIOCKUX (GUTyp 1 00bEMa Tell.

buonoecus: snekTpuueckue SBICHUS B KUBOM MpUpoJE, KoseOaTeabHbIE
JBH>KCHUS B )KMBOM MPUPOJIE, ONITUYECKUE ABJIECHUS B )KUBOW MPHUPOJIE, NEUCTBUE
paavanyy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAIIMYECKAsl CTPYKTYpa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPHUCTAUIMYECKOM PpEIIETKH, CHEKTPaJIbHBIN
aHaJu3.

l'eocpagua: wmarHuTHBIE TIONIOCAa 3€MJIM, 3aJ€Kd MAarHUTHBIX Py,
boToChEMKA 3eMHOM TTOBEPXHOCTH, MPEJCKa3aHUE 3eMIICTPSICEHUH.

Texnonocusi: JIMHAWA 3JEKTPOINEpENady, TEHEpaTop NEPEMEHHOr0 TOKa,
AJIEKTPOJBUTATENb, WHAYKIMOHHAS I€4Yb, pajap, paJiuoONpUEMHUK, TEJIEBU30D,
anTeHHa, TenedoH, CBYU-meub, MpOEKIIMOHHBIN ammapar, BOJOKOHHAs ONTHKA,
coJiHEeYHasi barapes.
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IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 11O
PU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30BAHUA

OcBoenne yueOHOro mnpeamera «®Du3znka» Ha YpPOBHE CPEIHEro OOIIEro
oOpazoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTHh JTOCTHIKEHHUE CIICTYIOUIUX
JMYHOCTHBIX, METAIPEIMETHBIX U MIPEIMETHBIX 00pa30BaTEIbHBIX PE3yIhTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3ynbTaThl OCBOCHMS yueOHOro npenMera «Dusmka» T0KHbL
OTpaxkaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIUXCS PYKOBOJCTBOBATHCS
chOpMHpPOBAHHON BHYTPEHHEW TMO3UIMENH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE >KU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTA B MPOILECCE PEATU3ALUNA OCHOBHBIX HAIPaBICHUIN
BOCIIUTATENIBHON NESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpamIaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTh TPAKIAHCKOMN MO3ULIMKU 00YyYaIOIIEeTOCsl KaKk aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUKCKOTO OOIIECTBA;

OPUHATHE  TPAAUIMOHHBIX  OOIIEUETIOBEUYECKUX  TI'YMAaHHCTHUYECKUX U
JEMOKPATHYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIIBHOCTh B MHTEpPECaX TPa)KJaHCKOTO
oOLIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHOM OpraHu3aluy;

YMEHHE B3aUMOJICICTBOBATH C COLIMAIbHBIMU UHCTUTYTaMH B COOTBETCTBUU C
X QYHKIUSIMU U HAa3HAYCHUEM;

TOTOBHOCTh K TYMaHUTApHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHMOTHYECKOI0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXxJaHCKON HUJICHTUYHOCTH,
NaTpUOTU3MA;

LEHHOCTHOE OTHOUIEHHWE K TOCYJIapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCHMCKUX YUEHBIX B 00J1aCTU (DU3UKU U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, ITUUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTHUPYACh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMbI U IIEHHOCTH, B TOM YHCJIE€ B
JESATEIIbHOCTU YYEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B TOCTPOEHUE YCTOMYMBOrO OyAYyIIEro;

4) 3¢TeTHYECKOr0 BOCIIUTAHMA:

ACTETUYECKOE OTHOIIICHUE K MUPY, BKIIIOYasi 3CTETUKY HayYHOTO TBOPYECTBA,

pUCyIEro (pu3nYecKoi HayKe;
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S) TpyA0BOro BOCIIUTAHUS:

UHTEpEC K pa3iuyHbIM cdepaM MpodhecCHOHATbHON IeATENbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOM M TEXHUKOW, yMEHHUE COBEpIIATh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccuu U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbl;

TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHUIO U CaMO00pa30BaHUIO B 00JACTH
(GU3MKYN Ha IPOTSKEHUH BCEH KU3HU;

6) YK0JIOTHYeCKOro BOCIIUTAHHS

C()OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIBTYpbl, OCO3HAaHUE TIJI00AIBHOTO
XapakTepa dKOJIOTMYECKUX Mpodiem;

IUIAHUPOBAHKE U OCYILECTBIICHNE JEHCTBUN B OKPYKAIOLIEH Cpelle HA OCHOBE
3HAHUSA LEJIEW YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA;

pacIIMpEHUE OIbITa JEATEIbHOCTH HKOJOTMYECKON HaIlpaBiIE€HHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (UBHKE;

7) HEHHOCTH HAYYHOTO MO3HAHUA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NUECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM [EATEIIbHOCTH, T'OTOBHOCTH B IPOLECCE
U3ydeHUs  (QU3MKUM  OCYHIECTBJIATh  NPOEKTHYI0 U HCCIEIOBATEIbCKYIO
NEATEIbHOCTh HHIUBUYAIbHO U B IPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

IHo3HaBaTe/ibHBIEC YHMBEPCAJIbHBIE YUeOHbIE 1eiiCTBUS
ba3oBble Jilornueckue AeMcTBUA:
CaMOCTOSITeTbHO  (OPMyNIHpOBaTh W aKTyaJIM3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpPEAEHATh LEIU ACATEIBHOCTH, 3aJaBaTh IMAPAMETPHl U KPUTEPUU HX
JIOCTHIKCHMSI,;
BBISIBJISITH  3aKOHOMEPHOCTA M MPOTHUBOPEYMS B  PACCMATPHUBAEMBIX
bu3NYeCcKUX SIBICHUSIX;
pa3pabaTeiBaTh IIAaH PEIICHHUS MPOOJEMbI ¢ YU4ETOM aHaIM3a UMCEIOIIUXCS
MAaTEPHUAJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JIESITEILHOCTh, OLIEHUBATH COOTBETCTBUE PE3YJILTATOB
1IE€JISIM, OLIEHUBATh PUCKH MOCIICICTBUI JCSITEIbHOCTH;
KOOPJIMHUPOBaTh W  BBHINOJHATH pabOTy B  YCJIOBHUSX  PEATBHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHCTBUS,
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH KU3HEHHBIX MPOOJIEM.
ba3oBble ucciiefoBaTe/ibCKHe JeiicCTBUS:
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BJIa/IeTh HAYYHOM TEPMHHOJOTHEH, KIIOUYEBHIMU MOHATHSIMH W METOAaMHU
buznuecKoil HayKu;

BJIAJETh HABBIKAMU y4€OHO-HCCIIEIOBATENBCKON U MPOEKTHOM ESATEIbHOCTH
B 00J1aCTH (U3UKH, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIBHOMY MOUCKY
METOJIOB pEeUIeHMs 3ahau (PU3UYECKOTO COJAECP)KAaHUS, MPUMEHEHHUIO Pa3IMYHBIX
METO/I0B [TO3HAHMS;

BJIAJETh BHUAAMH JEATEIBHOCTH IO IMOJYYEHUIO HOBOTO 3HAHUSA, €ro
UHTEPIIPETALMY, MPEOOPAa30BAHUIO M NPUMEHEHUIO B Pa3IMYHBIX Y4E€OHBIX
CUTyalUsiX, B TOM YHUCJIE IPU CO3JaHUH YYE€OHBIX IPOEKTOB B 00J1acTH (PU3HKY;

BBISBJISIT NPUYMHHO-CJICACTBEHHBIE CBSI3M U AKTyaJM3UpOBaTh 3a4auy,
BBIIBUTATh TUINOTE3Y €€ pEeLICHHs, HAXOAUTh apTyMEHTHI ISl JOKa3aTebCTBA
CBOMX YTBEP)KJICHUH, 33/1aBaTh MapaMeTphl U KPUTEPUHU PELICHHUS;

aHAJIM3UpPOBaTh MOJYYCHHbIE B XOJE pEUICHUS 3a7aud pe3yJIbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (HOpPMYIUpOBaTh COOCTBEHHBIE 3aJadyd B 0Opa30BaTEIbHOM
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYal[UsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

YMETb NEPEHOCUTh 3HAaHUSA 1O (U3UKE B MPAKTUUYECKYIO 001acTh
KU3ZHEIEATEIbHOCTH;

yYMETh UHTErPUPOBATh 3HAHUSA U3 Pa3HBIX MPEIMETHBIX 00IacTei;

BBIIBUTaTh HOBBIE UJIEH, PEJIaraTh OPUTHHAIBHBIE IOAXO0/bI U PEIICHNUS;

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

Pabora ¢ nunpopmanueii:

BJIa/ICTh HABBIKAMH TMOJIy4eHUs WHPOpPMAIUN (PU3UIECKOTO CONEpKaHUS U3
VMCTOYHHUKOB PA3HBIX THUIIOB, CAMOCTOSITEIbHO OCYLIECTBISATh MOMUCK, aHaJIu3,
CUCTEMAaTH3alUI0 U HHTEPIPETAlNi0 MHPOPMAUMU pPa3IMYHBIX BHUIOB U (opm
IpEeCTaBICHNUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALINH;

UCTIONB30BaTh  CpeAcTBa  MHGOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJOTHA B PEUICHNH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a1ad ¢ CcOoOMIOJIcHHEeM TpeOOBaHUN HOPrOHOMHKH, TEXHUKH O€30MaCHOCTH,
TMTUEHBI, PECypcocOepeKeHMs, TMpaBOBBIX M  OTUYECKUX HOPM, HOpPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

co37aBaTh TEKCThl (PU3MYECKOrO COAEpPX AHUS B Pa3IUYHBIX (opMarax cC
y4€TOM Ha3zHayeHHsI THPOPMAIIUHU U LEJIEBOU ayAUTOPHUU, BHIOMpPAs ONTUMAIbHYIO
(dbopMy npeAcTaBIeHUS U BU3yaTu3alllu.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:
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OCYIIECTBISATh OOLIEHWE Ha Yypokax (U3UKK U BO BHE-YPOUHOU
NEeATEIbHOCTH;

pacro3HaBaTh MPEANOCHUIKA  KOH(DIUKTHBIX CHUTyallMd ©  CMsr4aTh
KOH(JIMKTHI;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHUSI C HCIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

NOHUMATh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
paboTHI;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX JEUCTBHM C y4y€ToM OOIIuX
WHTEPECOB M BO3MOKHOCTEH Ka)KJOT0 YjieHa KOJUIEKTHBA;

OPUHUMATh LA  COBMECTHOM  JEeATEIbHOCTH, OpPraHU30BbIBaTb U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHUIO: COCTABIISITH IUIAH JCUCTBHUM,
pacnpenensaTb poid ¢ y4ETOM MHEHMH y4YaCcTHUKOB, OOCYXJaThb pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAay€CTBO CBOEr0 BKJIAJa M KaXJOr0 y4YaCTHHKAa KOMaHIbl B
o0 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE MPOEKThI, OLIEHUBaTh HJIEU C TMO3ULIHH HOBU3HBI,
OPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJIATh IO3UTHUBHOE CTPATETMYECKOE IOBEJACHUE B Pa3IUYHBIX
CUTYaLHSIX, TPOSABIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHULIMATUBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIC JCHCTBHS
Camoopranuzamnus:

CaMOCTOATENILHO OCYUIECTBJISATh MO3HABATENIbHYIO JIEATEbHOCTh B 00JacTH
(GU3MKM W aCTPOHOMUH, BBISIBJISATH MPOOJEMBbI, CTaBUTh U (POpMyIUPOBaATH
COOCTBEHHBIC 3a]1aUM;

CaMOCTOATEJIBHO COCTABJIITh IUIAH PELICHHS PACYETHBIX M KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKON pabOThI C yUETOM UMEIOILIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUH;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

paciupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEIOUYTEHUH;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBICHUIO JPYAHWIMH B 00JIaCTH
(bu3MKH, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, JMOLMOHAJIBLHBIN HHTEJJICKT:

JaBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,

OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;
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BIAJCTh HABBIKAMH  TO3HABATEILHON  pedieKCHMH KaK  OCO3HAHUS
COBEPIIIAEMbIX JIEUCTBUA W MBICIUTEIBHBIX TIPOIECCOB, WX PE3YyIbTaTOB H
OCHOBAHUII;

UCII0JIb30BaTh MPUEMBI peIICKCUU ISl OLIEHKU CUTYyallud, BEIOOpa BEPHOTO
pelieHus;

YMETh OIICHWBATh PHUCKM W CBOECBPEMEHHO MPUHUMATH PEMICHUS TO WX
CHU)KCHHUIO;

NpUHUMATh MOTHUBBI W apryMEHThl APYrMX MpH aHalM3e pe3yibTaToB
NEeSTEeIbHOCTH;

MPUHUMATh ce0sl, MTOHUMAasi CBOU HEJIOCTATKU U JJOCTOMHCTBA;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
NEeSATEeTLHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OMIMOKH.

B mpornecce qocTHKEHUS JIMYHOCTHBIX PE3YJIbTaTOB OCBOEHUSI MPOTPAMMBI
no ¢u3MKe JIsI YPOBHS CpPEIHEro o0Iero oOpa3oBaHUs Yy OOydYaroIIuXcs
COBEPIIICHCTBYETCS AMOITMOHAIBHBIN WHTEJUICKT, TIPEAIOIar afoIIHiA
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHUsl, BKIIFOUAIOIIETO CIOCOOHOCTh TOHUMATh CBOE AMOIIMOHATILHOE
COCTOSIHUE, BUJIETh HANPABICHUS PA3BUTHUS COOCTBEHHOM AMOIIMOHAILHON CQeEpHI,
OBITH YBEPEHHBIM B ce0€;

CaMOpETyJMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEIEHHME, CIOCOOHOCTh aJanTUPOBATHCS K
HYMOIIMOHAJIEHBIM U3MEHEHUSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHUBAIINH, BKIIOUYAIOIICH CTPEMJICHUE K JOCTIKCHUIO TIEIH U
yCrexy, ONTUMHU3M, WHHUIIMATHBHOCTHh, YMEHHE IEHCTBOBATh HCXOJIS M3 CBOMX
BO3MOKHOCTEH;

AMIIATUH, BKIIOYAIOIIEH CIIOCOOHOCTh MOHUMATh AMOIIMOHAIEHOE COCTOSTHUE
JIPYTUX, YYUTHIBATH €r0 TMpPU OCYIIECTBICHUHU OOIIEHUS, CIIOCOOHOCTh K
COUYBCTBHIO M COTIEPEIKUBAHUIO;

COIMAJTBHBIX HABBIKOB, BKITIOUAIOIINX CIIOCOOHOCTH BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(PIUKTHI.

INPEAMETHBIE PE3YJIBTATBI
K xonmy oOyudenuss B 10 kjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUMN:
JEMOHCTPUPOBATh Ha MpUMEpax pojb U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOWM HAay4YHOW KAapTUHbI MHUpa, B Pa3BUTUU COBPEMEHHOU TEXHUKU HU
TE€XHOJIOTUH, B IPAKTUYECKON JESATEIIBHOCTH JIIOIEM;
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YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3HUECKUX MOJIEIICH:
MaTepHuaibHas TOYKa, MHEPIIUAIbHAs CHCTEMa OTCUETa, aOCOTIOTHO TBEPOE TEIO,
WJICAIBHBIN Ta3, MOJEIIM CTPOCHHS Ta30B, )KUIAKOCTEH U TBEPABIX TEJ, TOUCUHBIN
AIEKTPUUYECKUH 3aps]l IPU pelIeHuH (PU3NUeCcKuX 3ajay;

pacro3HaBath (U3UYECKHUE SABJICHUS (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUM CTPOCHUS BEUIECCTBA U
ANEKTPOJAMHAMHUKHA:  PABHOMEPHOE U  PABHOYCKOPEHHOE  MPAMOJMHEWHOE
JIBI)KCHUE, CBOOOJHOE IIaJICHHE TeJ, JBWKCHUE 110 OKPY>KHOCTH, HWHEPIHS,
B3aUMOJIelicTBUE Tell, TU(dy3us, OPOYHOBCKOE JIBI)KEHHE, CTPOSHUE >KUIKOCTEN
U TBEPJIBIX TEJ, U3MEHEHHE 00BhEMA TeJl PH HarpeBaHUM (OXJIAXKICHUH ), TEIJIOBOE
paBHOBECHE, MCHApEHUE, KOHJCHCAUWs, IUIABJIICHUE, KPUCTAJUIM3ALMS, KUIICHHE,
BJIAJKHOCTbH BO3/1yXa, MOBBIIICHHUE JABJIICHUS I'a3a IPU €r0 HAIPEBAHUU B 3aKPBITOM
COCylle, CBSI3b MEXKIY MapamMeTpamMyd COCTOSIHASL Tra3a B HM30Mpoleccax,
AJICKTpU3ALU TEJ, B3aUMOJICCTBUE 3aPsIIO0B;

OMUCHIBATh MEXAHUYECKOE JIBIXKEHUE, UCMOJNB3Yysl (DU3NYECKUE BEIUMYMHBI:
KOOpJIMHATa, IyTh, IMEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tela, CHIIa,
MMIYJIC Te€Jla, KNHETUYECKasd dHEPrusi, MOTCHUUAIbHAA YHEPTUS, MEXaHUYECKas
paboTa, MexaHWYecKas MOIIHOCTh; IIPH OMNHCAHUM TMPABHUIBLHO TPAKTOBAThH
(U3UYECKUIT CMBICT HMCIOJIB3yEeMbIX BEIWYWH, HUX OOO3HAYCHHUS U €IUHUIIBI,
HaxXOJUTh (POPMYJIbI, CBS3BIBAIOIINE JTAHHYIO (PU3MYECKYIO BEJIIMUMHY C APYTUMU
BEJIUYMHAMM;

OINMCBHIBATh M3YYCHHBIC TEIUIOBBIC CBOWCTBA TEJI M TEIUIOBBIE SBJICHUA,
UCIIONB3YSd (U3WYECKUE BEIMYMHBI: JaBJICHHE Ta3za, TeMIleparypa, CpeaHss
KUHETUYECKasi SHEPTUsl XaOTHYECKOTO JIBMIKEHUS MOJICKYJ, CPEIHEKBAApATUYHAS
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSS SHEprusi, padora rasa,
KOd(PGUIIMEHT TMOJIE3HOTO JACHCTBHUS TEIUIOBOTO JBUTATENs; NpPU OMNHCAHUU
MPaBWJIBHO TPaKTOBaTh (DU3WYCCKUH CMBICI HCIOJB3yeMbIX BEIMYHMH, WX
0003HaYCHUSI W CIUHMIBI, HAXOAUTh (OPMYINBI, CBS3BIBAIOIINE JIAHHYIO
(U3UYECKYIO BETUYUHY C IPYTUMU BEJIMUUHAM;

ONUCHIBATh N3YUYEHHBIC JIEKTPUUECKUE CBOMCTBA BEIIECTBA U AJIEKTPUUECKHUE
sBJICHUS (TIPOLIECCHI), UCTIONB3YSl (PU3NUECKUE BEITUUYUHBI: DJICKTPUUYCCKUM 3apsij,
AJIEKTPUYECKOE T0JIe, HAMPS)KEHHOCTD TMOJIsI, IOTEHIMAJ, PA3HOCTh IMOTEHIIMAJIOB;
IpU ONMHWCAHWHM TPABWJIBHO TPaKTOBAaTh (PU3WYECKUIA CMBICT HCIHOJIB3YyEeMbIX
BEJIMYMH, UX OO0O3HAYEHMs] W EJIUHUIIBI, YKa3biBaTh (DOPMYJIbI, CBS3BIBAIOIINE
JaHHYIO0 (PU3UYECKYIO BEJIMYUHY C IPYTUMU BEJIMUYNHAMU;

aHAM3UPOBATh (PU3UUYECKHUE MPOIECChI U SBIICHUS, UCTIONB3Ys (U3HUECKHUE
3aKOHBI M MPUHIUNBL: 3aKOH BceMUpHOTO Tsrotenus, I, II u III 3akonsl HeroTOHA,
3aKOH COXPAHECHUSI MEXAaHWYECKOM DHHEPIUM, 3aKOH COXPAHEHHS WMITYJIbCA,
MPUHIUIT CYNEPNO3UIMUA CHUJI, NPUHIMII PABHOINPABUS WHEPLUHUAIBHBIX CHCTEM
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OTCUY€Ta, MOJIEKYJISIPHO-KMHETHYECKYI0 TEOPUIO CTPOCHHs BEIECTBA, Ta30BbIE
3aKOHBI, CBA3b CPEIHEN KMHETUYECKOW 3HEPIHH TEIUIOBOTO JBMKEHHUSI MOJIEKYJ C
a0COJIFOTHOM TeMmmepaTypoi, MEPBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHECHHS
AIEKTPUYECKOro 3apsiga, 3akoH KylloHa, mpu 3TOM pasinyarh CIOBECHYIO
GbOpMYIMPOBKY 3aKOHA, €T0 MAaTEMAaTUYECKOE BBIPAKEHUE U YCIIOBUA (TpaHMUIIbI,
001acTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHIMIBI JCHCTBUSA MAaIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3iuyaTh YCJIOBHsS UX O€30MACHOTO UCIOJIb30BAaHUS B
MTOBCEIHEBHOM KU3HH;

BBITIOJIHATh OKCIIEPUMEHTHI 10 MCCIEIOBAHUIO (DU3UYECKUX SIBIICHUUA W
IPOLIECCOB C HCIIOJIb30BAHUEM MPSAMBIX UM KOCBEHHBIX HM3MEPEHUH, NPH 3TOM
dbopMmyupoBaTh MpoOJieMy/3amady H TUIIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOUpaTh YCTAHOBKY M3 MPEMJIOKEHHOT0 O0OpYyIOBaHUS, MPOBOAUTH OIBIT U
(GbopMyIMpPOBATH BHIBO/IBI,

OCYIIECTBJISITh MPSIMbIE M KOCBEHHbIE M3MEPEHUs (DU3NUECKUX BEIUYMH, MPU
TOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO HM3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCJIENOBATh  3aBUCUMOCTH  MEXIYy  (PU3NYECKMMH  BEJIMYMHAMH  C
WCIIOJIb30BAaHUEM TMPSMBIX M3MEPEHHI, MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(UKCUpOBAaTh pE3yNbTaThl MOJTYYEHHOW 3aBUCHUMOCTH (DU3MYECKUX BEIMYMH B
BU/JI€ TAOJIUILI U TPa(pUKOB, A€JIaTh BEIBOABI IO pe3yJIbTaTaM MCCIEI0BaHNUS;

co0ro1aTh MpaBuia 0€30MacHOro TpyJa MpH MPOBEIECHUHM UCCIIEI0BAaHUMN B
pamMKax y4eOHOro SKCIEpUMEHTa, Y4eOHO-HMCCIEeOBAaTEIbCKOW U MPOEKTHOU
JESITEIbBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M J1aOOPATOPHOTO
000py10BaHUS;

pemiarb pacy€THble 3aJauyd C SIBHO 3aJaHHOM (DM3MYECKOW MOJEINbIO,
UCTIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M TIPUHITUITBI, HA OCHOBE aHAJIM3a YCJIOBUS 3a/1a4u
BBIOMpATh (PU3UYECKYIO MOJEINb, BBIACHITh (PU3NUECKUE BEJIMYUHBI U (POPMYIIHI,
HEOOXoAUMbIE NJisi €€ PEelIeHUs, TPOBOAUTh PAacCUYEThl M OLICHUBATH PEaJIbHOCTD
MOJIy4Y€eHHOTO 3HAYeHUS (PU3UYECKON BEJIMYUHBI;

pemaTh Ka4eCTBEHHBIE 3a/1a4: BbICTPAUBATh JIOTHUYECKH HEMTPOTUBOPEUUBYIO
LEMOYKY PACCYXKIEHUH C ONOpPOM HA M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(bu3uYeCKHC IBIICHUS,

UCIIOJIb30BaTh ~ MpPU  PEIIEHHH  y4eOHBIX  3aJa4  COBPEMEHHbBIE
MH(OPMAIMOHHBIE TEXHOJIOTHH JJI MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIIUN
U TIPEJICTABJICHUS Y4EOHOW U HAYYHO-TIOMYJIIPHON MHGOPMAIIHNH, TOTYyYEHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHAJTM3UPOBATH MOTydaeMyr0 HH()OPMAITHIO;
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IPUBOJUTH MPUMEPHI BKJIaJa POCCUNUCKUX U 3apYOECKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAyKH, OOBICHEHHE IPOIECCOB OKPYKAIOIIET0 MHpa, B Ppa3BUTHE
TEXHUKH U TEXHOJIOTUI;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOMN >KU3HU
JUTsl o0ecrieyeHus: 6€30MacHOCTH MpU OOpallleHuU ¢ MPUOOpaMu U TEXHUYECKUMU
yCTPOMCTBaMH, JJIsl COXPAHEHUS 3I0pPOBbsS U COOJIIOJICHUS HOPM SKOJIOTHUECKOTO
MOBEJCHUS B OKPYXKAIOILIEH Cpeae;

paboTatb B TpYIIE C BBHIIOJHEHUEM pPa3IUYHBIX COLMAJIBHBIX POJICH,
IUIAaHUPOBATh PabOTy TPYMIbI, PAUMOHAIBHO pacHpelesTh OO0SI3aHHOCTH WU
IJJAHUPOBATh JESATEIbHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJ€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIICHUE PACCMATPUBAEMOM MTPOOIIEMBI.

K kxoHny oOyuenus B 11 kiacce npeameTHbIE pe3yJbTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTbh CPOPMUPOBAHHOCTh y 00Y4AIOIIUXCS YMEHU:

JEMOHCTPUPOBATh Ha MpPUMEpPAX poJib U MecTO (U3UKK B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKHU W
TEXHOJIOTUH, B NMPAKTUYECKON IEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh M €IUHCTBO
(u3MYECKO KapTUHBI MUDA;

YUUTHIBATh TPAHUIBI TPUMEHEHUS U3YYEHHBIX (U3MUECKUX MOJIEIeH:
TOYEUYHBIN JEKTPUUECKUI 3apsij, Jy4Y CBETa, TOUECUHbII HCTOYHMK CBETA, AJIEpHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJEJb aTOMHOIO siJipa MpU pPEUICHUU (PU3NYECKHX
3a/1ayg;

pacrno3HaBaTh (pU3NYECKHUE SIBICHUS (IIPOLECCH) U OOBSICHATh UX Ha OCHOBE
3aKOHOB 3JICKTPOAMHAMHUKHN U KBAaHTOBOW (PM3UKU: AJIEKTpUUECKasi IPOBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aMMOJICHCTBHE
MarHuTOB, JJICKTPOMAarHUTHAasT WHAYKUUSA, JEWCTBME MAarHUTHOTO TOJS Ha
MPOBOJHUK C TOKOM W JBIKYIIMICS 3apsll, AJEKTPOMATHUTHBIE KOJEOaHUS U
BOJIHBI, NPSIMOJIMHEWHOE PACIPOCTPAHEHHE CBETA, OTPAXKEHHE, MPEIOMIICHUE,
uHTepdepeHus, audpakuus U OOJAApU3ALMS  CBETa, JUCHEpCUs CBETa,
dboroanekTpudeckuit 3pdext (poToaddekT), cCBETOBOE JaBICHUE, BOSHUKHOBEHUE
JUHENYaToro CHeKTpa aToMa BOJOPOJA, €CTECTBEHHas U MCKYCCTBEHHas

PaIUOaKTUBHOCTD;
ONKUCHIBATh M3YYEHHbIE CBOWCTBA BEHIECTBA (PIEKTPUUYECKUE, MarHUTHBIE,
ONTUYECKHE,  DJIEKTPUUYECKYI0  MPOBOJUMOCTb  pPa3NUYHBIX  CpeA) |

AJIEKTPOMArHUTHBIE SBJICHUS (MPOIECCHI), HCMOB3Ysl (PU3MUECKUE BEJIUYUHBI:
DIEKTPUYECKUI 3apsil, CHJIa TOKA, DJIEKTPUYECKOE HAIPSIKEHUE, DIEKTPUUYECKOE
COTPOTHUBJICHUE, PA3HOCTh MOTEHIIMAIOB, JJICKTPOJBIDKYIIAs Cuia, paboTa TOKa,
WHJYKIUST MarHUTHOTO MojisA, cwia Ammepa, cuia JlopeHna, WHIYKTHBHOCTb
KaTYIIKW, SHEPrus AJIEKTPUYECKOT0 M MArHUTHOTO IMOJEH, MEepHoJ M YacToTa
KojeOaHuii B KoyeOaTeIbHOM KOHTYpe, 3apsii M CWJla TOKa B MPOIEcce
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TaPMOHUYECKHX JJICKTPOMATHUTHBIX KoJIeOaHWU, (OKYCHOE pACCTOSHHE W
ONTHYECKAs CWUJia JIMH3BI, MPU ONHUCAHWHA TPABUIHHO TPAKTOBATH (PU3UUYECKHIMA
CMBICI UCIIOJB3YEMbIX BEJIMYMH, HMX OOO3HAUYECHUS W EIUHMIIBI, YKa3bIBaTh
bopMmysbl, CBA3BIBAIOLIME JAHHYIO (U3WYECKYI0 BEIUYUHY C JAPYTUMH
BEJINYNHAMU;

OMUCHIBATh HW3YyUYCHHBIC KBAHTOBBIC SIBJICHUA U TMPOIECCHI, HCIOIb3YS
bu3MYecKue BEIMYHUHBI: CKOPOCTh JJICKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI H
4acToTa CBETA, SHEPTUs U UMITYJIbC (DOTOHA, IEPHO]T MOTypacaga, SHEPTUs CBA3U
aTOMHBIX SIZIEp, TPU ONUCAHUU MPABUIBLHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHUS W EAUHMIIBI, YKa3bIiBaTh (OPMYJIbI,
CBS3BIBAIONINE JIAHHYIO (U3HYECKYI0 BEIMYMHY C JPYTUMH BEIWYMHAMU,
BBIYUCIISIT 3HAUEHUE (DU3UUECKON BETUUNHBI;

aHAIM3UPOBaTh (PU3UUYECKHE TMPOIECChl U SIBJICHUSA, UCIOJIb3Ys (U3MUECKHE
3aKOHbI ¥ MPUHLHUIBL 3aKOH OMa, 3aKOHBI TIOCJIEIOBATENBHOTO U MapAJLIEIBbHOIO
COCIMHEHUS TPOBOJHUKOB, 3aKOH J[xoyns—JIeHna, 3aKOH 3IEKTPOMArHUTHOU
WHYKIINH, 3aKOH MPSMOJUHEUMHOTO PacIpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETAa, YpaBHEHHE ODWHIITEHa M Portorddexra,
3aKOH COXPAHEHUsl SHEPrUU, 3aKOH COXPAHEHUS HUMITYJIbCA, 3aKOH COXPAaHEHUs
AIEKTPUUYECKOrO 3apsija, 3aKOH COXPAHEHUsI MAacCOBOrO 4ucCia, mocrynartel bopa,
3aKOH PAaIMOAKTUBHOTO pacmaja, Mpu 3TOM pasiinyaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHA, €ro MaTeMAaTHU4YEeCKOE BBIPAXXEHHUE M YCJIOBUS (TpaHUIlbI, OOJACTH)
MIPUMEHUMOCTH;

ONpENIENIATh HAIIPABIICHHE BEKTOPA UHIYKIIMK MarHUTHOTO TOJISI TPOBOJAHUKA
C TOKOM, CUJIbl AMIriepa u cuibl JlopeHna;

CTPOMTh U OIHCHIBATh H300paKEHHE, CO3/1aBAEMOE IUIOCKMM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh DKCIIEPUMEHTHI TI0 MCCIICIOBAHUIO (DU3UYECKUX SIBICHUU W
MPOIIECCOB C HCIOJIb30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUM: MPU 3TOM
dbopmynupoBath TpoOiieMy/3aadyy M TUMNOTE3y Y4eOHOro JKCIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 MPEIJI0KEHHOTO OOOpYAOBaHUS, MPOBOJIUTH OMBIT U
bopMyIUpOBaThH BBIBOHI,

OCYIIECTBIISAThH MPSAMbIE U KOCBEHHBIE MU3MEPEHUS (PU3NUECKUX BEITUYHH, TTPU
TOM BBIOMpaTh ONTHUMAJBHBIN CHOCOO M3MEPEHHUS M MCIOJb30BaTh H3BECTHHIE
METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHUN;

UCCIIEIOBAaTh 3aBUCUMOCTH  (DU3MYECKUX BEJIWYHWH C HCMOJb30BAaHUEM
OPSMBIX HM3MEPEHUH: MPU O5TOM KOHCTPYMPOBATHh YCTAHOBKY, (PUKCHPOBATH
pE3yNbTAThl MOTYYEHHON 3aBUCUMOCTH (DM3MYECKUX BEIUYMH B BHUJE TaOIUIl U
rpaduKoB, AeaTh BEIBOABI IO pe3yIbTaTaM UCCIICIOBaHNUS;
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co0ro1aTh mpaBuia 0€30MacHOTO TpyJa MPH MPOBEICHUH HCCIIEOBAHUNA B
pamMKax y4eOHOro SKCIEpUMEHTa, Y4eOHO-HCCIEeNOBATENIbCKOW U MPOEKTHOU
JEATEIbHOCTH C MCHOJB30BAHUEM H3MEPUTEIBHBIX YCTPOMCTB U J1AOOPATOPHOIO
000py10BaHUS;

pemaTth pacuéTHble 3aJaydl C SIBHO 3aJaHHON (DU3MYECKOW MOJEINbIO,
UCTIONB3Ys (PU3UUECKHEe 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIM3a YCJIOBUA 33/1a4U
BbIOHpaTh (PU3UYECKYIO MOJECIb, BBIICIATh (PU3NUECKHE BEIUYUHBI U (POPMYJIBI,
HEeoOXoauMble NJisi €€ pellleHUs, TPOBOAUTh PacUyEThl M OIICHUBATH PEaJIbHOCTh
MOJIy4YeHHOTO 3HAYeHUS (PU3UYECKON BEJIMYUHBI,

pelaTh Ka4eCTBEHHBIE 3a/1a4l: BBICTPAUBATh JOTUYECKU HEMPOTUBOPEUUBYIO
LIETIOYKY PACCYKIECHHM C ONOPOM Ha HM3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
bu3ndecKue SBICHNUS;

UCIONB30BaTh  MPU  pPEIIEHUH  yuyeOHBIX  3aJady  COBpPEMEHHBIC
MH(GOPMAILMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
Y TIPEICTABJICHUs YUYEOHOW U Hay4YHO-NOMYJIAPHON MH(POpPMALIMH, MOJTYYEHHON U3
pPa3IUYHBIX UICTOYHUKOB, KPUTUYECKH aHAJIU3UPOBATH MMOIYyYaeMYI0 HH(OpMaLuIo;

OOBSACHATh NPUHIUIOBI JCHCTBUA MAalIMH, NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA UX 0€30MacCHOIO UCHOJIb30BAaHUS B MOBCEIHEBHOU
KU3HY;

INPUBOJNUTH MPUMEPHI BKJIaJla POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKU, B OOBSICHEHUE IMPOILIECCOB OKPYKAIOIIETO MHpAa, B pPA3BUTHE
TEXHUKH U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KU3HU
Ui obecrieueHus: 0€30MacHOCTU NP OOpalleHUH ¢ MpUOOpaMu U TEXHUYECKUMU
YCTPOMCTBAMM, JIJIsi COXPAHEHHUS 3J0POBbS M COOJIOJEHUSI HOPM SKOJOTUYECKOTO
MOBEICHUS B OKPYXKAIOLIEH Cpeae;

paboTaThb B TIpyHme C BBHIMNOJIHEHUEM pA3JIMYHBIX COLUAIbHBIX pOJeil,
IUIAaHUPOBaTh pPabOTy TPyNNbl, PALMOHAIBHO PpACHpPElesTh OOS3aHHOCTU U
IJJAHUPOBATH JEATEIbHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJ€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIICHHE pACCMAaTPUBAEMOM IPOOIEMBI.
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (nudpossbie)
Ne ni/m IpOrpaMMEI Beero KO6HTp0JILHLIe HpﬁaKTl/l‘leCKl/le 0BPA30BATETLHBIE
padoThI padoThbI pecypesi
Paznen 1. PU3UKA U METOAbI HAYYHOI'O ITIO3HAHUSA
1.1 ®u3uKa U1 METOJbl HAYYHOTO TTO3HAHUS 2 Bubmiorexa [IOK
’ https://m.edsoo.ru/7f41bf72
Htoro no paznemny 2
Pa3zgen 2. MEXAHUKA
bubmuorexa [JOK
21 Kenemaruxa 5 https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2 Junamiica 7 https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 hits:/m.edsooru/Tf41bf72
Hroro no pazgeny 18

Paznea 3. MOJIEKVYJISAPHASA ®U3NKA U TEPMOJINHAMUKA

31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnnoreka [JOK
' Teopun https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
32 OCHOBBI TEPMOIHHAMHKI1 10 ! https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHHSI BEILIECTBA. 5 bubnuorexa [IOK
’ Pa30BbIe IEPEXOIBI https://m.edsoo.ru/7f41bf72
Hroro no pasgeny 24
Paznea 4. JIEKTPOJIMHAMUKA
4.1 DJIeKTpOCTaTUKA 10 1 bubnmoreka [JOK
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https://m.edsoo.ru/7f41bf72

[TocTosiHHBIN 351eKTpUYECKHil TOK. TOKH B

bu6mmoreka [IOK

4.2 pa3JIMYHBIX cperax 12 ! https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
Pe3epBHOE Bpemst 2
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 3
11 KUIIACC
KoJumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne ni/m NporpaMMEI Beero Ko;Tpo.m)Hble HpﬁaKaneCKne 0Bpa0BATENBHBIE
padoThI padoThbI pecypesi
Paznen 1. JIEKTPOJIMHAMUKA
L1 MarunuTtHoe nojie. DJIeKTpOMarHuTHas 11 1 3 bubnmnoreka [JOK
’ WHIYKIUS https://m.edsoo.ru/7f41c¢97¢
Hroro no paszneny 11
Pa3nen 2. KOJIEBAHHUSA U BOJIHBI
71 MexaHU4YeCcKHUe U DJIEKTPOMArHUTHBIE 9 1 bubnnoreka [JOK
) KoJeOaHus https://m.edsoo.ru/7f41c97¢c
29 MexaHn4YecKHe U dJIEKTPOMArHUTHBIS 5 1 bubnmoreka [JOK
) BOJIHBI https://m.edsoo.ru/7f41c97¢c
bubmuorexa [JOK
2.3 Onrexa 10 3 https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 24
Pasznen 3. OCHOBBI CIIEITMAJIBHOM TEOPUHA OTHOCUTEJBbHOCTH
31 OCHOBHI CTIEITUATBHON TEOPUH 4 1 bubnmoreka [JOK
) OTHOCHUTEIbHOCTH https://m.edsoo.ru/7f41c97c
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Hroro no pazneny 4
Pa3zgen 4. KBAHTOBAS ®PU3UKA
. bubnmoreka [JOK
4.1 JIeMEHTEI KBAHTOBOU OINTHUKU 6 hitps:/m.edsoorw/7f41c97c
bu6mmoreka [JOK
4.2 Crpocnue atoma 4 https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
4.3 ATOMHOE 5171pO 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 15

Paznea 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPO®PU3UKU

5.1 DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3NKH 7 EtIffsJ:I/I//I;?:cIl(sigr(zEMl&k
Wroro no pasaeny 7
Paznen 6 OBOBIIAIOIIEE ITOBTOPEHHUE

6.1 O6o0marotiee MOBTOPEHUE 4 ngﬁ;ﬁfgggﬁ%fmcgk
Hroro no pazneny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KosunyecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka
n/n yp Bcero KOﬁHTpOJIL HpIC Hpgucnmeclme u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTbI pecypeni
®u3nka — HayKa O IPUPOJIE.
1 Hayunrie MeTg;bI HO?I»)HapHI/ilH 1 bubmmorexa [IOK
i https://m.edsoo.ru/ff0c32e2
OKPYKaroIEero MUpa
Ponb u MecTo pusuku B

) (hOopMUPOBAHUN COBPEMEHHOM 1 bubnnoreka [JOK
Hay4YHOU KapTUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU IESITEIBHOCTH JTHOICH
MexaHn4eckoe JTBUKEHUE.

3 OTHOCHUTENBHOCTh MEXAaHHUYECKOTO 1 bu6mmoreka [IOK
neuxeHus. [lepemenienue, CKOpocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMEpHOE ITPAMOIMHEWHOE 1 bubnnoreka [JOK
JBUKECHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE MpsIMOTIUHEITHOE 1 bubnuoreka [IOK
JOBUKEHUE https://m.edsoo.ru/ff0c372e

6 CBoOonHOe majieHne. Y cCKopeHue 1 bubnmnoreka [JOK
¢BOOOIHOTO ITaEHNUSA https://m.edsoo.ru/ff0c39cc
KpuBonuneiinoe qBUKEHUE.

7 JlllzmerHe Mare JI:/[IaHBHOﬁ TOYKH T10 1 bubmmorexa LIOK

p https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
[Ipuniun oTHOcuTeNbHOCTH [anumes.
8 I/IEe LLIIHanLHLIe CHCTEMBI OTCUETa 1 Bubmioreka [IOK
p o ) https://m.edsoo.ru/ffO0c3be8
IIepsriit 3ak0H HproTOHA
9 Macca tena. Cuina. [lpuHnun 1 bubnnorexa [JOK

Cynepno3uiuu cuil. Bropoit 3akoH

https://m.edsoo.ru/ff0c3be8
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Hprorona miis MarepuanbHOM TOYKU
Tperuii 3akoH HproToHa 111

bu6mmoreka [IOK

10
MaTepUaIbHbIX TOYEK https://m.edsoo.ru/ffOc3be8
3aKoH BCEMUPHOTO TsAroreHus. Cua

11 TspkecTH. Ile pBasI KOCMUYECKas bubmnorexa [IOK

P hitps://m.edsoo.ru/ff0c3d00
CKOPOCTb

12 Cwiia ynpyroctu. 3akoH ['yka. Bec bubmmoreka [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuina tpenusi. Koaddumuent tpenus.

13 Cuna ZEH OTI/IBJ'ICI-(IbI/I(t:I HII U I[BI/I)P;CCHI/II/I bubmmorexa [IOK

p P https://m.edsoo.ru/ff0c3{76
TeJa B )KUIKOCTH WJIU Ta3e
[locTynarensHOE U BpalareibHOe

14 JIBIKEHUE a0COJIFOTHO TBEPJIOTO Tea. bubnnoreka [JOK
MowmenT cunsl. [lnedo cunbl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TElIa
HNMnynsc MaTepuanbHOW TOYKH,

15 CHCTEMBI MaTEPUAJIbHBIX TOYEK. bubnuoteka [JOK
Nmnynbe cuibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMITynbca. PeakTuBHOE TBUKEHHE
PaGota 1 MOIITHOCTD CHITBI.

16 Kunerndeckas sHeprust MarepuaibHONR bubnmnoreka [JOK
Touku. Teopema 00 U3MEeHEHUN https://m.edsoo.ru/ff0c4502
KMHETUYECKON SJHEPruu
[ToreHmanpHas 3HEPrUsl.

[ToTeHuunanbHas SHEPTUs yIPyro

17 edo ffm OBaHHOﬁrII) )KZHEIY bubmorexa LIOK
ACHOPMHUP Py ' https://m.edsoo.ru/ff0c461a
[ToTennmansHas 2HEprus Teia BOIU3U
MTOBEPXHOCTU 3E€MJTU
[ToTeHmanbHbBIC U HETIOTEHITUATLHBIC

13 cuiibl. CBsA3b paboThI bubmuoreka [IOK

HEMMOTCHIUAJIBHBIX CHUJI C UYBMCHCHHEM
MEXaHHUUYECKOM OHCPIUU CUCTCMBI TCII.

https://m.edsoo.ru/ff0c478c
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3aK0H COXpaHEHUsI MEXaHUYECKOM
SHEPIruu

19

JlaGopaTtopHas pabora "3ydueHue
3aKOHA COXPAaHECHUS MEXaHUYECKON
SHEPTHH»

20

KonTponbhas pabota no teme
«Kunemaruka. J[unamuka. 3aKoHbI
COXPAHEHHUs B MEXAHUKE

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4b74

21

OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
KMHETUYECKON Teopru. bpoyHOBCKOE
neuxenue. duddysus

bubmuoreka [JOK
https://m.edsoo.ru/ffOc4dc?2

22

23

24

25

XapakTep JBUKECHUS U
B3aMMOJCHCTBHUS YaCTHUII BEIISCTBA.
Mojenu cTpoeHusl ra3oB, KUIKOCTEH
U TBEPIBIX TEN

Macca monekyn. Konugecto
BemectBa. [locTostHHas ABoraapo
TemmoBoe paBHOBecue. TemnepaTypa
u e€ u3mepenue. lllkana remneparyp
Ienascus

Wneansusiii raz3 B MKT. OcHoBHoe
ypaBHeHne MKT

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

26

27

28

29

AOcomoTHas TemrepaTypa Kak Mepa
CpeaHel KHHETHYECKOM SHEPrUun
JIBUKEHUSI MOJIEKYI. Y paBHEHHUE
MenpeneeBa-Knanelipona

3akon JlambToHa. ['a30BbIe 3aKOHBI

JlaGoparopHas paboTa
«HccnenoBanne 3aBUCUMOCTH MEXKITY
napamMeTpaMu COCTOSIHUS
Pa3peKEHHOTO ra3a

M3omporieccrl B n1eaaTbHOM Ta3e U UX

bubmuorexa [JOK
https://m.edsoo.ru/ff0c511e

bu6mmorexa [{OK
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rpaduyeckoe mpeacTaBlIcHHE

BnyTtpeHnHss sHeprus
TEPMOJUHAMHYECKON CUCTEMBI U
crocoOsl e€ n3meHenus. Konnyectso

https://m.edsoo.ru/ff0c570e

bu6mmoreka [IOK

30 TEIJIOTHI U paboTta. BHyTpeHH: s https://m.edsoo.ru/ff0c5952
SHEPTUsi OJJHOATOMHOI'O UJICATTBHOTO
rasa
31 Bunae! renonepenaun bubmnorexa [IOK
A pedl https://m.edsoo.ru/ff0c5c36
VY nenbHas TEIIOEMKOCTH BELLIECTBA.
32 KgnnquTBo TEIJIOTHI ITPU n bubmmorexa LOK
P . https://m.edsoo.ru/ff0c5¢c36
Terionepenaye. AauadaTHeli mpoiecc
33 [IepBblil 3aKOH TEPMOJMHAMUKH U €T0 bubnuoreka [IOK
MPUMEHEHHUE K U30IPOLIECCAM https://m.edsoo.ru/ffOcSefc
HeobpaTtumocTs mporieccoB B
34 pu (1;) e. Bropon l;aII(lOH bubmorexa LIOK
PHpOZIE. p https://m.edsoo.ru/ff0c6230
TEPMOJIUHAMUKH
35 [Mpunuun neiictud u KIIJ[ rernoBoit bu6mmoreka [JOK
MalluHbI https://m.edsoo.ru/ff0c600a
36 [Tukn Kapno u ero KIIJI
37 DKosoruyeckue npoodaemMbl
TETJIOOHEPTETUKU
33 O6o06matomuii ypok «MonexynspHas bubnmnoreka [JOK
¢u3uka. OCHOBBI TEPMOJMHAMUKI https://m.edsoo.ru/ff0c6938
KonTpomnpHas pabota mo Teme
39 «MonpeK T HI;SI ¢dbuzuka. OCHOBBI Eubmorexa LIOK
yIAp ) https://m.edsoo.ru/ff0c6a50
TEPMOJIUHAMUKH
40 [TapooGpazoBaHue U KOHJIEHCAIHS. bubmuoreka [IOK
Hcnapenue n kunenune https://m.edsoo.ru/ff0c63b6
AOGCOmIOTHAS U OTHOCHUTEIbHAS
. bu6mmorexa [IOK
41 BIIQXKHOCTh BO3ayxa. HaceleHHbII

nap

https://m.edsoo.ru/ff0c64d8
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Teépnoe Teno. Kpucrammyeckue u
amopdHbIe Tena. AHU30TPONHUS

bubmuorexa [JOK

42 CBOWCTB KpHUCTAJUIOB. JKuakue https://m.edsoo.ru/ff0c65f0
KkpucTauibl. COBpEMEHHbBIE MaTEpPHUaIIbI
IImaBnenue U KpucTaIIU3aIU.
43 VY nenbHast TCHJII())Ta HHaBHGIL{ImI Bubmioreka LIOK
8 ' https:/m.edsoo.ru/ff0c6708
CyOnumarus
bu6mmoreka [IOK
44 YpasHeHHe TEIIIOBOro bananca https://m.edsoo.ru/ff0c6820
DiexTpu3anus Tejl. DIeKTPUIECKUI
45 3aps pI[BaI;I/I a DJICKT I/IHI;CKI/IX bubmmorexa LIOK
PAL. a p https://m.edsoo.ru/ffO0c6bcc
3apsioB
ITpoBoTHNKH, TUDIIEKTPUKH U
46 H(I))J'I HOBO HI/?KI/I 3a1fcr))H COXpaHeHUs bubmmorexa [IOK
YHp A ’ p https://m.edsoo.ru/ffO0c6bcc
AIEKTPUUECKOTO 3apsiaa
BsaumonelicTBue 3apsiioB. 3aKoH
47 K HOHaHToqeqHBIﬁI;HiKT WYeCKUH Bubmiorexa IJOK
Y ) p https://m.edsoo.ru/ff0c6ced
3apsia
Hanpssk€HHOCTB IEKTPUIECKOTO
48 nosist. [IpuHnmn cynepnosunyu bubnuoreka [IOK
ANEKTPUYECKUX ToeH. JInnun https://m.edsoo.ru/ff0c6df2
HaIpPsHKEHHOCTH
Pabota crit 2i1eKTpOoCTaTHUIECKOTO
49 noist. Iloren I/IalePa3HOCTB Bubmiorexa [HOK
) 1t ’ https://m.edsoo.ru/ff0c6f00
[IOTEHIMAIIOB
ITpOBOIHUKH U OUDIEKTPUKU B
50 3J'IpeKT l(I)CTaTI/I‘-Ielf:KOM Holjle Bubmioreka [IOK
p ) https://m.edsoo.ru/ff0c7018
JusnexTpudeckas MpOHUIIAEMOCTh
.. bu6mmorexa [IOK
51 InekTpoéMKocTE. KongencaTop https://m.edsoo.ru/ff0c7126
52 DNEeKTPOEMKOCTH IJIOCKOTO bubnnorexa [JOK

KOHJIeHCAaTopa. DHEPTHUs 3apsHKEHHOTO

https://m.edsoo.ru/ff0c72c0
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53

KOHJICHCaTopa

JlaboparopHas pabota "M3mepenue
3JIEKTPOEMKOCTH KOHeHcaTopa"

54

[TpuHIMI EHCTBUS U IPUMEHEHUE
KOH/JIEHCATOPOB, KOIMMUPOBAIHLHOTO
armapara, CTpyHHOT0 MpUHTEpa.
DJIeKTpOoCTaTUYECKas 3allHuTa.
3a3eMiIeHHE IEKTPOIIPUOOPOB

55

DJIEKTPUUYECKUI TOK, YCIOBHS €TI0
cymiectBoBaHusA. [I0CTOSAHHBIN TOK.
Cuna Toka. Hanpspkenue.
Comnpotusnenue. 3akon Oma J1st
y4acTKa [enu

56

[TocnenoBarenbHOE, MapaieIbHOE,
CMEIIaHHOE COEANHEHUE
npoBoAHHKOB. JlaboparopHas pabota
«M3yueHne cMemaHHOro COeIMHEHUs
PE3UCTOPOB»

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

57

PaboTa 1 MOLITHOCTB 2JEKTPUIECKOTO
ToKa. 3akoH Jlxoyns-Jlenna

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa a5 OJTHOM (3aMKHYTO)
anexkTpuueckon uenu. Koporkoe
3aMbikaHue. JlaboparopHas pabota
«3mepenne D/1C ucTouHnKa ToKa U
€ro BHYTPEHHETO COITPOTHBIICHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

60

DNeKTpOHHAs TPOBOAUMOCTH TBEPIBIX
METAJUIOB. 3aBUCUMOCTh
COTPOTUBIICHUS METAIIJIOB OT
temnepaTypbl. CBEpXIIPOBOAUMOCTD

DIIEKTPUYECKUI TOK B BaKyyMe.
CBolicTBa AJIEKTPOHHBIX ITYYKOB

61

[ToynpoBOAHUKH, UX COOCTBEHHAS U

bubmuorexa [JOK
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IpuMecHas IpoBoAUMOcTh. CBoiicTBa
p—n-nepexona. [lonynpoBoaHUKOBBIE
npuOOpHI

DNEKTPUUECKUN TOK B pacTBOpPax U

https://m.edsoo.ru/ffOc84ae

62 paciuiaBax 3JE€KTPOJIMTOB. 1 bubnmoreka [JOK
DIIEKTPONUTHYECKAS JUCCOLHAITHSI. https://m.edsoo.ru/ff0c82ba
DJIEKTPOJIN3
DJIEKTPUUYECKUI TOK B Ta3ax.

63 CaMOCTOSITeTLHBIN U 1 bubmuorexa [JOK
HECAMOCTOSITEIbHBIN pa3psa. MoaHusl. https://m.edsoo.ru/ffOc84ae
[Inazma
DneKkTpruuecKue Mpudopsl U

64 YCTPOMCTBA U UX PAKTUYECKOE 1 bubnuorexa [JOK
npumeHenue. [IpaBuna TeXHUKH https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH

65 O6o06maromuit ypok 1 bubnunoreka [JOK
«INEKTPOTUHAMHUKAY https://m.edsoo.ru/ff0c88be
KonTponbhas pabota mo Teme

66 «9nexkrpocraruka. [locTosHHBIN 1 bubnmnoreka [JOK
JJIEKTPUYECKUN TOK. TOKHU B https://m.edsoo.ru/ffOc8a8a
Pa3IUYHBIX Cpeslax»

67 Pesepsublit ypok. KonTponbHast 1 bubnuoreka [IOK
pabota 1o Teme "DIeKTpoANHAMHUKA" https://m.edsoo.ru/ff0c8c56

63 PesepBHblit ypok. O0o0maronmii ypok 1 bubmmoreka [IOK
o TeMam 10 kiracca https://m.edsoo.ru/ffOc8f6¢c

BIIIEE KOJIMYECTBO YACOB I1
OBl OJI CTBO HACOB IO 63

[NPOT'PAMME
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11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbBbIE
Ne ara u@poBbie
n/n Tema ypoka Bceero Kourponbhbie  IpakTnvieckne 1I4[3ylleﬂuﬂ :)Iﬁlil;l;oBaTeﬂbele
padoThI padoThI pecype
[TocTostHHBIE MATHUTHI U X

1 B3auMo/ieiicTBue. MarHuTHOE ToJIe. 1 bubmuoreka [{OK
BekTop MaruutHON MHAYKIMU. JInHUM https://m.edsoo.ru/ff0c9778
MarHUTHON MHIYKIIMH
MarsuTtHO€E noJj€e IpPOBOJHUKA C
TokOM. OnbIT Dpcreaa. bubmmoreka [JOK

2 . 1
B3anmopeiicTBre NpOBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 Jlaboparopnas pabota «M3yuenue 1 1 bubmmoreka [JOK
MAarHUTHOTO NOJIS KaTYIIKH C TOKOM)) https://m.edsoo.ru/ff0c98fe
JlelicTBME MarHUTHOTO TTOJIS Ha
MPOBOJHUK ¢ TOKOM. Cuita Amrepa.

4 JlaboparopHnast pabota 1 1 bubnuoreka [JOK
«HccnenoBanue nemucTBus https://m.edsoo.ru/ff0c9acO
MMOCTOSTHHOTO MarHuTa Ha pamMKy C
TOKOM»

JlelicTBME MarHUTHOTO TTOJIS Ha

5 JBIKYILYIOCS 3apsKCHHYIO YaCTHILY. 1 bu6muoreka [JOK
Cuna Jlopennia. PaGoTa cribt https://m.edsoo.ru/ff0c9df4
Jlopenua
DOnekTpoMarauTHas HHAyKIus. [loTok

6 BEKTOpa MarHuTHOM uHAyKIuu. 3/1C 1
WHIYKIWU. 3aKOH 3JIEKTPOMArHUTHOM
nHaykunn Papanes

7 JlabopaTopHas pabota 1 1 bubnmnorexa [JOK

«HccnenoBaHue IBiIcHUI

https://m.edsoo.ru/ffOcal50
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BHeKTpOMaFHHTHOﬁ HHIAYKIOHUW

NunykTuBHOCTB. SIBIICHUE
camouHaykiuu. JIC caMOMHAYKIUH.
DHeprusi MarHUTHOTO MOJIsl KaTYIIKU C
TOKOM. DJIEKTPOMAarHuTHOE 10Jie

bubnunoreka LIOK
https://m.edsoo.ru/ff0ca600

TexHuueckue ycTpoucTBa U UX
MIPUMEHEHHUE: IOCTOSTHHBIE MATHUTHI,
AEKTPOMArHUTHI, HIEKTPOIBUTaTENb,
YCKOPHUTENH 3JIEMEHTAPHBIX YaCTHII,
WHIYKIIMOHHAS TIeYb

10

11

12

O6o6maromuii ypok «MarautHoe
oJie. DIeKTPOMAarHUTHAS MHITYKITHSDY

KonTponbhas padota no teme
«MarauTHoe moie.
3HeKTp0MaFHI/ITHa$I WHIOYKIUA»

CB00O0/1HBIE MEXaHUYECKUE
koseOaHus. 'apmoHnyeckue
KosebaHus. YpaBHEHHE
rapMOHUYECKHUX KOJIeOaHUH.
[IpeBpamienue sHeprun

bubnunoreka LIOK
https://m.edsoo.ru/ffO0cab82

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

bu6nmorexa LIOK
https://m.edsoo.ru/ffOcaf06

13

14

15

JlaGopatopHnas pabota
«HccrnenoBanne 3aBUCUMOCTH
nepro/ia MajblX KojaeOaHuii rpy3a Ha
HUTH OT JUITMHBI HUTH ¥ MacChl TPYy3a»

Konebarenbublit KoHTYp. CBOOOIHBIE
9JIEKTPOMArHUTHBIE KOJeOaHMs B
u7eaIbHOM KOJIe0aTeIbHOM KOHTYpE.
AHasnorus MexJ1y MEXaHU4eCKUMHU U
AJEKTPOMArHUTHBIMH KOJeOaHUsIMU

®opmymna Tomcona. 3akoH
COXPAHEHUS SHEPTUU B UJICATHLHOM
KOJIeOaTeIbHOM KOHTYpE

bubnunorexa LIOK
https://m.edsoo.ru/ff0cb820

but6mmorekxa [IOK
https://m.edsoo.ru/ffO0cb9c4
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16

17

18

19

IIpencrasnenue o 3aTyxaromux
KoJieOaHusX. BeIHYKICHHBIC
MeXaHU4eCKHe KojacOanus. Pe3onanc.
BBIHYKICHHBIE 3JIEKTPOMAarHUTHBIC
KOJICOaHHS

Ilepemennsblil Tok. CUHYCOUJAJIbHBII
MepeMEeHHbIN TOK. MOITHOCTh
MEPEMEHHOT0 TOKa. AMIUTUTYTHOE U
JEHCTBYIOIIEE 3HAUEHHUE CUJIbI TOKA U
HaIpsHKEHUS

Tpancdopmarop. [IpousBoxacTso,
nepeaaya v norpedieHue
JIEKTPUYECKON SJHEPTUU

Y CTpOUCTBO U MPAKTUYECKOE
IIPUMEHEHHE MIEKTPUUYECKOTO 3BOHKA,
reHepaTopa IEPEMEHHOT0 TOKa,
JIMHUU 3JIEKTpoIepeaay

bubnunoreka LIOK
https://m.edsoo.ru/ff0cbb86

bu6nmoreka [IOK
https://m.edsoo.ru/ffOcbd34

bubnuoreka [IOK
https://m.edsoo.ru/ffO0cc324

20

21

DKOJIOTHYECKHE PUCKU TIPU
MIPOU3BOJICTBE DJIEKTPOIHEPTUH.
KynbTypa ncnonb3oBanus
JIEKTPOIHEPTIHH B ITIOBCEAHEBHOMN
KU3ZHU

MexaHn4yecKkue BOJTHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. Ckopoctsb
pacnpocTpaHeHHUs U JyTMHA BOJIHEI.
[Tonepeunble U TPOOJIBHBIE BOTHBI

bu6mmoteka IIOK
https://m.edsoo.ru/ffOcca54

22

23

24

3Byk. CKOpocTh 3ByKa. I poMKOCTB
3ByKa. Beicora ToHa. TemOp 3Byka
DNeKTpOMarHUTHHIE BOJHBI, MX
cBoMcTBa U cKopocTh. [Ikana
ANEKTPOMAarHUTHBIX BOJIH

[TpuHIUIIBI PaTUOCBS3U U

but6mmoreka [IOK
https://m.edsoo.ru/ffOcccOc

but6mmoreka [IOK
https://m.edsoo.ru/ffOccfeQ
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tTeneBusieHus. Pazsurue cpeacts
cBsa3u. Paguosokarus

Kontponbnas padota «Konebanus u

bubnunoreka LIOK

2 BOJIHBD https://m.edsoo.ru/ffOcc6f8
[IpsamonnHENHOE pacpoCTpaHEHUE
26 CBETa B OJIHOPOJIHOM Cpejie. bubmmoreka [JOK
ToueuHblii ICTOYHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
CBETa
OTtpaxxenue cBeTa. 3aKOHbI
27 oT pa)KeHI/IH cgera. [locrpoenue bubmorexa LLOK
P . ) P https://m.edsoo.ru/ff0cd4e0
M300paKeHUI B IIIOCKOM 3epKajie
[Ipenomnenue csera. [lonHoe
BHYTpeHHee oTpakeHue. [IpenenbHblil Bbu6moteka LIOK
28
YI0JI OJIHOT'O BHYTPEHHETO https://m.edsoo.ru/ffOcd7f6
OTpaXKEHUS
29 JlaGopatopnas pabora «3mepenue bubmmnoreka HOK
IoxKasaTelis IPEJTOMIIEHUS CTEKIIA» https://m.edsoo.ru/ff0cd67a
JIunzsl. [locTpoenue n3obpaxkeHuii B
30 nunze. o MpJ'Ia TOHKOU J'IIi/IH3I>I bubmmorera LTOK
- “POPMY. ' https://m.edsoo.ru/ffOcddle
VYBenu4ueHue JUH3bI
JlaboparopHnast pabota
31 «HccnenoBanne CBOMCTB
M300paXeHUH B TMH3aX»
Hucnepcus ceera. CI0XKHBIA COCTaB
32 6enoro csera. LIer. JlaboparopHas
pabora «Habmroaenue nucnepcun
CBETa»
Wntepdepennus cera. Audpaxims bubmuorexa [IOK
33 .
ceera. JludpakinonHas pemérka https://m.edsoo.ru/ffO0ced22
34 ITonepedHOCTH CBETOBBIX BOJIH. bu6muoreka [JOK
[Tonspuzanus ceera https://m.edsoo.ru/ff0cf02e
35 OnTuyeckne mpuOOPhI U YCTPOKUCTBA U
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YCJI0BUSA UX 0e30IacHoro IMIPUMCHCHUA

I'paHu1IBI IPUMEHUMOCTH
KJIacCU4eCKOM MexaHuku. [locTynarsl

bubnunoreka LIOK

36 CIIELIMAILHON TEOPHUH https://m.edsoo.ru/ffOcf862
OTHOCHUTEIBLHOCTHU
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH.
37 3ameyieHne B eMeHHH " C];())K alleHue Bubmiorexa LIOK
o p patl https:/m.edsoo.ru/ffOcfad?2
JUTAHBI
OHeprusa U UMIYIbC PENITHBUCTCKON
38 ‘-IaCTII)/I bl CBﬂsby Macfm C dHepruen u Bubmiorexa LIOK
TIBL. p https://m.edsoo.ru/ff0cfc68
HMITYJIbCOM. DHEPrus MOKOs
KonrponsHasg pabora «OnTHKa.
39 OCHOI];BI cre Ifaanoﬁ TEOPUH Bubmiorexa LIOK
H p https://m.edsoo.ru/ffO0cf610
OTHOCHUTEIBHOCTH
®otonbl. opmyna [Tnanka. Dueprus bubnnorexa [JOK
40
U UMITYJIbC )OTOHA https://m.edsoo.ru/ffOcfel6
OTKpBbITHE U HCCIIETOBAHUE
bubnunorexa LIOK
41 poroapdexra. OmbiTsl A. T https://m.edsoo.ru/ffOctfc4
CroieToBa
3akoHbI poTorddekra. YpaBHeHHE
42 SﬁHmTegI)Ha nqs)[(b(bOToatb(geKTa bubmiorexa LIOK
o ) https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» gotorddexra
aBinenue ceeta. OmnpiThl 1. H.
43 JZI[e6e eBa. XUMHUYECKOE JIEHCTBHE Bubmiorexa LIOK
ACBA. a https://m.edsoo.ru/ff0d04a6
CBeTa
TexHuueckue ycTpoucTsa u
44 MPaKTUYECKOE TPUMEHEHHUE:
¢dboTodrIeMEeHT, POTOAATUHK,
COJIHEUHas OaTapesi, CBETOIUO]]
45 Pemenue 3agad mo reme «1€MEHTBI bu6mmorekxa [IOK
KBAaHTOBOU OIITUKU) https://m.edsoo.ru/ff0d0302
46 Mogens aroma ToMcoHa. OTBITEI but6mmorekxa [IOK
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Pesepdopna mo paccesHHIO 0-4aCTHII.
[TnanerapHast MoJenb aToMa

https://m.edsoo.ru/ff0d091a

bu6nmoreka [IOK
4 IT b
! OCTYHaTH Hopa https://m.edsoo.ru/ff0dOafa
N3nydenue u noryiomeHne GOTOHOB
48 o I/I};{e exoJie aTOM;H C oz[Hc()l;o OBHSI bubnnorexa LIOK
by tiep y P https://m.edsoo.ru/ff0dOafa
SHEPTUU HA OpyTroi. Buabsl ciekTpoB
BousiHOBBIE cBOMCTBA YacTULl. BOIHBI

49 ne bpoitna. Kopnyckyinsipao- bubmmoreka [JOK
BOJIHOBOM yasin3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0dOca8
BBIHYKJICHHOE U3TyYCHHE
OTkpbiTHE PaIUOAKTUBHOCTH. OMBITHI

50 Pesep do Erflo OTIpPEICTICHUIO COCTaBa bubmnorexa [JOK

POOPA peil https://m.edsoo.ru/ff0d0fd2
PaZMOAKTUBHOTO U3TyYCHUS
CgoiicTBa anbda-, 6era-, raMma-

5 n3iydeHus. BiousHue
PaOaKTUBHOCTH Ha )KHUBBIE
OpTraHU3MBI
OTKpbITHE IPOTOHA U HEUTPOHA.

59 N3otonsl. Anbga-pacnaf. bubmuoreka [IOK
DNEeKTPOHHBIN U TO3UTPOHHBIN OeTa- https://m.edsoo.ru/ff0d1162
pacmnan. 'aMmma-u3inydeHue
DHeprus CBS3M HYKJIOHOB B sifpe.

S nepubie peakuuu. S nepHbIin

53 :aIEFO IPI 06LJI'IGMI>I iep CITCKTHBBI Brbmrorexa LIOK
peaitop. 1ip - 11ep oel, https://m.edsoo.ru/ff0d1356
IKOJIOTHYECKUE aCTIEKThI SECPHOM
JHEPTeTHUKU
DOnemeHTapHbIe YacTULbl. OTKpBITHE
Mo3uTpoHa. MeTobl HAOMIOACHUS U

p A A bubmuoreka [{OK

54 pPETHCTpAIMH YJICMEHTAPHBIX YaCTHII.

Kpyrastit cton «@yH1aMeHTalIbHbIE
B3anmMoaercTBUA. EMMHCTBO

https://m.edsoo.ru/ff0d0e38
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55

56

(bu3NIeCKOil KAapTHHBI MUPa»

Bun 38é3nnoro ne6a. Co3sesnus,
SIPKHUE 3BE3/IbI, TJIAHETHI, UX BUIUMOE
nBrokenne. ConHeyHas cucreMa

Comnnaue. CoyHeuHast aKTUBHOCTb.
Uctounuk sHeprun CosiHia v 3BE311

57

58

3BE3/1b1, MX OCHOBHBIE
XapaKTEePUCTUKU. 3BE3IBI TTIABHOU
MoCJIeIoBaTeIbHOCTUH. BHYTpeHHee
cTpoeHue 3B€311. COBpeMEHHbIE
MIPEJICTABJICHHS O IIPOUCXOXKICHUHU H
spomonuu CoHIa U 3BE3]

Muneunsiii [1yte — Hama I'anakTuka.
ITonoxxenne n nBuxenne CosHLa B
lNanaktuke. 'anaktuku. Y€pHbie
JBIPBI B IAPAX TaJaKTUK

59

Bcenennas. Pa3z0beranue rajakTHK.
Teopus bosbioro B3peiBa.
PennkroBoe u3nydeHue.
MeTtaranakTuka

60

HepemeHHHe HpO6J’IeMH ACTPOHOMHUU

61

62

63

64

KonTtponbHas pabota «1eMeHTHI
aCTPOHOMUU U acTPOPU3UKU»

O6o06matomuit ypok. Ponb pusuku u
aCTPOHOMHUU B SKOHOMHUYECKOH,
TEXHOJIOTHYSCKOM, COITMATbHON 1
ATUYECKOH cdepax AeaTeIbHOCTH
YyeJioBeKa

O6o0maromuii ypok. Poms u mecto
(GU3MKK ¥ aCTPOHOMUH B
COBPEMEHHON HAYYHOU KapTHHE MHUPA

O6o06utaromuii ypok. Pomib
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(busnueckoit Teopun B HOpMHUPOBAHUH
MpEeACTABICHUH 0 PU3NUIECKOM
KapTUHE MUpa

Ob6o06maromuit ypok. Mecto
(hbU3UIECKOI KapTUHBI MHPa B 00IIIEM

65 PSAly COBPEMEHHBIX €CTECTBEHHO- !
Hay4HbIX IPEJICTABICHUNA O IPUPOJE

66 Pe3epBHbIil ypok. MarHuTHOE MoJIE. 1
DneKTpOMarHuTHast MHIYKIIHUS
PesepBubiit ypok. Ontuka. OCHOBBI

67 CIIeIMAIbHON TEOPUH 1
OTHOCUTEITLHOCTH
Pezepubiii ypok. KBanToBas pusuka.

68 9H61\ECHTBI};.IZJT[)OHOMI/II/I u ¥ 1 buGnuorexa [JOK

https://m.edsoo.ru/ff0d1784
acTpo(U3HUKH
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME

49




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3SATEJIBHBIE YUYEBHBIE MATEPHUAJIBI JIS1 YYEHUKA

» ®msuka, 10 krace/ Maxumes I'.4., byxosnes b.b., Corckuit H.H. mox
penakmueit [lapdentreBoii H.A., AkninonepHoe oomecTBo «M31aTenscTBo
«ITpocsenienue»

» dusuka, 11 kmace/ Msikumes I'.J1., byxosues b.b., Yapyrun B.M. nox
penakmueit [lapdentreBoit H.A., AkiinonepHoe obiiecTBo «M31aTeancTBoO
«ITpocsemienue»

METOIUYECKHUE MATEPHUAJIBI JIJISA YYUTEJISA

1. Coopnuk 3amau k yueOnukam ['.A. Msikumesa u ap. "®uszuka 10 xiacc",
"®uzuka 11 knacc"/ O.U.I'pomuesa/ M.: U3narenbcTBo "Ok3aMeH"

2. ®uzuka. 10-11 knaccel. 3agaunuk. /A.IL.PeiMkeBud / M. TIpocBenienue

3.CamocToATENbHBIE U KOHTPOJIbHBIE U paOOThI. ba3zoBblil U yriyOIeHHbIN

ypoBHu. 10 knacc/ E.C.Eprotkun, C.I'.Eptorkuna/ M.: IIpocBernienue

4. CaMOCTOSITENIbHBIE U KOHTPOJIbHBIE U padOThI. ba30BbIi U yriTyOIeHHbBIN
ypoBHHu. 11 knacc/ E.C.Eprotkun, C.I".Eprotkuna/ M.: IIpocBenienue

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET
1. «EnquHoe oKHO JocTyna K 00pa3oBaTeIbHbIM pecypcam»-
http://windows.edu.ru/
2. «Enunas xomnekuus mudpoBbIX 00pa30BaTEIbHBIX PECYPCOBY -
http://school-collection.edu.ru/
3. «DenepanbHbIi HEHTP HHPOPMALIMOHHBIX 00pa30BaTEIbHBIX PECYPCOB) -
http://fcior.edu.ru/
http://eor.edu.ru

4. buonmoreka L1OK: https://m.edsoo.ru/
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