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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro YpoBHSI Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJOKEHUW M TPeOOBaHUI K pe3ysbTaram
OCBOEHHUSI OCHOBHOW 00Opa30BaTeNbHOM MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, a Ttakxke c yu€roM deaepanbHON paboueil mporpaMMmbl BOCHUTAHUS U
KOHLIETIIIUUA TIpernojiaBaHusi ydyeOoHoro npeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpraHu3aIUAX Poccuiickou denepaunu, pEATU3YIOLINX OCHOBHEIE
oOpa3oBareibHbIe MPOTPAMMBI.

Copmepxanue mporpamMmbl 1O (U3MKE HAMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOU KapTuHbl Mupa oOyuarommxcs 10-11 kiaccoB mnpu
oOydeHHH UX (Pu3MKe Ha 0230BOM YpOBHE Ha OCHOBE CHCTEMHO-ACSITEIHHOCTHOTO
noaxona. Ilporpamma mo ¢usmuke coorBerctByeT TpeboBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yibTaTam
OoOy4eHHMs, & TAKXKE YYHUTHIBAET HEOOXOAMMOCTb pPEATU3ALMU MEKIPEAMETHBIX
CBA3€H (PUBMKM C €CTECTBEHHO-HAyYHbIMU Y4YE€OHBIMM IpeaMeramMu. B Hel
OTIPENIEISAIOTCS OCHOBHBIE LIEIM U3Y4YEHHs] (PU3UKHU HA YPOBHE CPEIHEro OOLIEeTo
o0Opa3oBaHMsl, IJIAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (DU3MKHU: JTUYHOCTHBIE,
MeTalpeIMETHbIE, IPeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3MKe BKIIOYAET:

e IUIAHUPYEMBIE PE3yNbTAaThl OCBOEHUS Kypca (PU3UKH Ha 0a30BOM YpOBHE, B

TOM YHCJIE IIPEIMETHBIE PE3YJIbTAThI IO roJjaM O0yUYEHUS;

e coJepkaHue yueOHoro npeamera «Pusnka» o rogam o0ydeHusl.

®du3rka Kak Hayka o HauOoisiee OOLIMX 3aKOHAX MPHUPOJbI, BHICTYMAas B
KauecTBe y4eOHOro MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpyskaromiem mupe. IkoabHBIN Kype GU3NKN — cHCTEeMOOOpa3yoni
JUIsL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NUYECKUE 3aKOHBI
JexaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3yd4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuznyeckoit reorpadueir u actpoHomueid. Mcmonb3oBaHME UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenesieT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe SHEPreTUKd, TPAHCIOPTa, OCBOCHMS
KOCMOCA, IOJIy4EHUSI HOBBIX MAaTe€pHalOB C 3aJlaHHBIMU CBOMCTBAMU M APYTHX.
N3yuenne (u3nKd BHOCUT OCHOBHOM BKJIaJd B (OpMHUpPOBAHHE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHUpa OOydarommxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAYYHBI METOJT TO3HAHMSI IPU BBIMOJIHEHUU UMH YU€OHBIX UCCIIEIOBAHUI.

B ocHoBy kypca ¢u3WKu i ypOBHsS CpefaHero oOmiero oOpa3oBaHUS
NOJIOXKEH pAN HUACH, KOTOpPbIE MOXXHO paccMaTpUBaTh Kak MPUHLUIBI €ro
MOCTPOEHUSI.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTUYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepUall U3 BCEX pa3fesioB (DM3UKH, BKIIFOYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoesn ecenepanuzayuu. B COOTBETCTBMU C HEW MaTepuanl Kypca (QU3HKU
o0ObeaMHEH BOKPYr (Qusnueckux Teopud. Begymum B Kypce sBIsgeTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEPHUH, BEUIECTBE U
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHaa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
bu3ukn ¢ pa3BuTHEM OOIIEeCTBa, a Takke C MHUPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEMaMH.

Hoes  npuxnaonoti  uanpaenennocmu. Kypc ¢usukm mpeamonaraer
3HAKOMCTBO C IIUPOKHM KPYTOM TEXHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes oxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKUM NpoOJemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKM W TEXHOJIOTMH, a TaKXe 00CYXIACHUs
po0JIeM palMOHATIBFHOTO MPUPOIONOIB30BAHUS U IKOJIOTHYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YpOBHE CpPEAHEro OOIlero
oOpa3oBaHus SBIAIOTCS (U3MUeckue Teopud (GOopMHpPOBAaHUE MPEACTABICHUN O
CTPYKTYp€ MOCTpoeHUs Ppuznueckoil Teopuu, posin PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLWIIOB B  COBPEMEHHBIX TMPEACTABICHHUSIX O MOPHUPOAE, TpPaHULAX
NPUMEHUMOCTH TEOpHHl, JJIsI ONUCAHUS ECTECTBEHHO-HAYyYHBIX SBJICHUU U
MIPOIIECCOB).

CHCTeMHO-AeSTEeNbHOCTHBIN MOAX0 B Kypce (M3MKU pealn3yeTcs Mpexie
BCEr0 3a CUET OpraHU3alyU SKCIEPUMEHTANIBHOU JESITEIbHOCTH O00YyYaroluXCsl.
Jlnst  6a3oBoro ypoBHsS Kypca (U3MKA — OTO HCIHOJIB30BAHHE CHCTEMbI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OpAaTOPHBIX pPadoT,
KOTOpbIE B TporpaMme mno (pusuke oObeIMHEHBI B OOIIMNA CIMHCOK YUEHUYECKUX
NpaKkTUYECKUX padoT. BhifeneHre B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISCTCS  y4aCTHUKaAMU
o0pa30BaTeNBLHOTO TIPOIlecCa HUCXOJsd U3 OCOOCHHOCTEW TUJIAaHUPOBAHMS W
ocHameHuss kaOmHera Qusuku. Ilpm »dToM obOecrieumBaeTcsi  OBJIAJACHUE
OoOy4YaroImMUMHUC YMEHHUSIMHU TPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCIICIOBAHUS
3aBUCUMOCTEN (U3NYECKUX BEJIWYMH M TIOCTAHOBKY OIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHME YJIENAETCS PEHICHUIO PACYETHBIX M KAYE€CTBEHHBIX
3amad. [Ipu 3TOM 11t pacuy€THBIX 3a/1ady MPUOPUTETOM SIBISIIOTCS 3aJayd C SIBHO
3aIaHHOM (PU3UYECKOU MOJICIIbIO, TTO3BOJISIFOIIME MPUMEHSATh U3YYEHHBIE 3aKOHBI U



3aKOHOMEpPHOCTH KaK M3 OJHOro paszfena Kypca, TaK U HWHTErpUpYys 3HAHUS W3
pa3HbIX pa3nesnoB. i KayeCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCA 3aJaHUS HA
OOBSICHEHHE TPOTEKAaHUSI (PU3NYECKUX SBJICHHM U TPOILECCOB B OKPYXKAIOIICH
KU3HU, TpeOyromue BbIOOpa (PU3NYECKOM MOJENM A CUTyallMM IPaKTHKO-
OpPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(U3KMKHN HAa YPOBHE CpEeIHEro OOLIEro 00pa30BaHUs TOJIKEH U3yUaThCs B YCIOBUSX
IpEeIMETHOr0 KabuHeTa (M3MKM WM B YCJIOBHUAX HMHTEIPUPOBAHHOIO KaOWHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOIO LUKJIA. B kabuHere (u3MKyU JOMKHO OBITH
HE0OX0aMMOe J1abopaToOpHOE OOOpYMOBAaHWE Ui BBHITIOJHEHUS YKa3aHHBIX B
nporpaMmMme mo (Qpu3uKe yUeHWYECKUX MPAKTUYECKUX paboT M IEeMOHCTPAIMOHHOE
o0opy10BaHHE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpMHpPYETCS B COOTBETCTBHM C
OPUHIIAIIOM MHUHUMAJIbHOM JIOCTATOYHOCTH M  OOECHEeYMBAaeT IOCTAHOBKY
NEPEYUCIICHHBIX B TporpamMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpAalMid st
UCCIICIOBAaHMSI M3y4aeMbIX SIBJICHHH M  TPOIECCOB, OMIUPHUYECKUX U
(GyH1TaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHHH.

JlaGopatopHoe 00OpyAOBaHHE [Isl YUYEHHYECKUX MPAKTHUECKUX padoT
dbopMupyeTcss B BHIE€ TEMAaTUYECKUX KOMIUIEKTOB M 0O€CIedrBaeTCsl B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOydaommxca. TemaTHyeckue KOMILIEKThI
71a00paTopHOTO O00OPYAOBAHUS JIOJDKHBI OBITH IOCTPOEHBI Ha KOMIUIEKCHOM
UCIOJIb30BaHUU AHAJIOIOBBIX M LM(POBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE ITU(PPOBBIX J1a00OpaTOpUil.

OCHOBHBIMM LEJIIMU U3y4Y€HUSI PU3UKHU B 001IEM 00pPa30BAHUU SBIISIFOTCS:

e (opmupoBanue HHTEpeca M CTpEeMJIEHUS OOYy4YalOIIMXCA K HAyYHOMY
U3YYEHUIO TMPUPOJbI, PA3BUTUE HUX HMHTEUIEKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIE MO3HAHUS U (OPMUPOBAHNE
HCCJIEIOBATENILCKOTO OTHOIIICHHUS K OKPYKAIOIINM SIBICHUSM;

e (opMupoBaHME HAy4YHOIO MHPOBO33PEHHS KaK pe3yibTaTa HW3YYCHHS
OCHOB CTPOEHHMSI MaTepUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3UKY;

e (opMupoBaHHE YMEHHUHA OOBICHATH SBJICHUS C MCIOJIb30BAaHUEM
bu3MYECKUX 3HAHUHA U HAYYHBIX JI0KA3aTEIbCTB;

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

JlocTrxeHne 3TUX lenei oOecreunBaeTCsl pelIeHneM CIEIyIoMMX 3ajad B

nporecce u3ydeHus Kypca GU3NKN Ha YpOBHE CPEHETo 00I11ero oopa3oBaHus:



e TmpuoOpeTeHWe  CUCTEeMBI  3HaHMUH 00  o0mmx  (uU3MYecCKux
3aKOHOMEPHOCTSIX, 3aKOHax, TEOpUsIX, BKJTFOYAsI MEXaHUKY,
MOJICKYJISIPHYIO  (DPU3HKY, OJJIEKTPOJAMHAMUKY, KBAHTOBYIO (U3HKY U
AIIEMEHTHI acCTPOPU3UKH;

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

e OCBOCHHE CIOCOOOB peIIEHUs Pa3IUYHbIX 3a7ad C SBHO 3aJlaHHOMN
bu3nueckol MOAENbI0, 3a/]ad, MOJAPa3yMEBAIOIIUX CaMOCTOATEIbHOE
co3faHue pU3NUeCcKol MOJEINH, aJIeKBATHON yCIIOBUSM 33aJa4H;

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

e OBJAJCHUE METOJAaMHU CAMOCTOSITEIBHOTO IUIAHUPOBAHUS M TMPOBEICHUS
du3nYeCKUX SKCIIEPUMEHTOB, aHAIW3a W HMHTEpHpeTanuu uHpopmammu,
OTIpeeNIeHNS TOCTOBEPHOCTH MOTyUYEHHOTO PE3yIIbTaTa;

e CO3/JaHME YCIIOBUH JJIsI Pa3BUTHSI YMEHHI MPOEKTHO-UCCIIEI0BATEIBCKOM,
TBOPYECKOH J1€ATEIbHOCTH.

Ha wuzyuenne ¢usuku (6a30BBI ypOBEHb) Ha YPOBHE CpEIHEro OOIIETro
oOpazoBanus oTBoauTcst 136 yacos: B 10 kinacce — 68 yacoB (2 4aca B HEJENO), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 1o (QU3MKE TMepedeHb JIabOpaTOPHBIX M
MPAKTUYECKUX paldOT ABISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JelaeT BbIOOD
MpOBeNCHUsT J1a0OPaTOPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
0COOEHHOCTEN 00yUaroIUXCSl.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Pazgen 1. ®u3uka ¥ MeTOAbI HAYYHOI'O MIO3HAHUS

®uszuka — Hayka o0 mpupoje. HaydHbie MeTOIbl MO3HAHUSI OKPYKAIOIIETO
Mupa. Posib 3KcnepuMeHTa W TEOPUM B MPOIECCE TMO3HAHUSA MPUPOIBI.
DKCIIEpUMEHT B (hU3HUKE.

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

Ponp u mecto duzuku B GOpMUPOBAHWM COBPEMEHHOM HAYYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN JEATEIBLHOCTH JIFOAEH.

Jlemoncmpayuu

AHaJIorOBbIE W IU(POBBIE HU3MEPUTEIbHBIE MNPUOOPHI, KOMIIBIOTEPHBIC
JIATYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABWKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKECHUS.
Cucrema orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUYKH, HUX TMPOEKIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CroxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MpPsSMOJIMHEWHOE aBwkeHue. ['paduku
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHUs, MyTH U TepeMelIeCHus
MaTepUaibHOW TOYKU OT BPEMEHH.

CBoboaHOe nazeHre. Y CKOpeHHe CBOOOIHOTO MaICHUSI.

KpuBonuHeintHoe  aBvKeHue. [IBUKeHHE  MaTepUAIBHOM TOYKM 11O
OKPY>KHOCTH C MOCTOSSHHOM MO MOJYJIFO CKOPOCTBIO. YTJIOBast CKOPOCTh, JIMHEWHAs
ckopocTh. [lepuoa u yactora obpamienus. L{eHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyecknue yCTpPONCTBA U MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JBH>)KCHUE CHAPSJOB, LIEMTHBIE U PEMEHHBIE MTEpEIayn.

Jlemoncmpayuu

Mogens cucTeMbl OTCU€Ta, WILTIOCTPALUS KMHEMATUYECKUX XapaKTEPHUCTHUK
JIBYDKCHUS.

[IpeobpazoBanue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[Tanenue Ten B BO3yX€e U B pa3peKEHHOM MTPOCTPAHCTBE.

Habnronenne aBuxkeHUs Tena, OPOIICHHOTO TMOJ] yIiOM K TOPU30HTY U
TOPU30HTAIBHO.



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagiienue ckopocTy Ipu ABM>KEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBaHnne COOTHOLICHHUSI MEXAY IyTAMH, NPOWUJICHHBIMUA TEJIOM 3a
MOCIICIOBATEIbHBIE PABHBIE MPOMEXKYTKH BPEMEHUM NIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU KUIKOCTH.

N3yuyenue ABuxKEHUS Tena, OPOLUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTH  ['amunes. IlepBeid  3akoH  HbroToHa.
HNHepuuanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunmun cynepno3unuu cui. Bropoi 3akoH HeroToHa
JUISL MaTEpUalibHOM TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MaTepuaabHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cmiia Tsokectu. llepBas kKocMuueckas
CKOpOCTb.

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

Tpenue. Bunsl Tpenus (mokosi, CKoiabxeHus1, kauenust). Cumna tperusi. Cyxoe
Tpenue. Cuia TpeHUsI CKOJIbXKEHUS U cuiia TpeHus nokos. Koagduiment tpeHusl.
Cuna cConpOoTUBIICHUS MPU IBUKECHUU TEJA B )KUIKOCTH UJIU Ta3e.

[TocTynarensHOE U BpalaTeIbHOE JIBIXKEHHE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpauieHus. llnedo cumnbl. YcnoBus
paBHOBECHUS TBEPAOIO TeA.

TexHn4eckre yCTpOMCTBA M MNPAKTUYECKOE MPUMEHCHHUE: MOAIIUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoit 3akoH HeroToHa.

N3mepenune cuil.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTs. Bec Tena npu yCKOpEHHOM MTOAbEME U TIAJICHUN.

CpaBHeHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

VY cioBust paBHOBeCHUS TBEPAOTO TeJia. Buibl paBHOBECHS.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pe3nHOBOM 00pasiie, OT ux JAehOpMaIIHH.

HccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MATEPUAIbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHUE HUMITyJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTruBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckass 3Heprusi MarepuaibHOW TOUkU. Teopema 00 H3MEHEHHH
KUHETUYECKOU YHEPTUMU.

[TorennuanbHas DHEPTHUS. [TorenmanbHas SHEPIUs YIIPYro
nedbopmupoBaHHoOr  npykuHbl.  [loTeHlManpHass SHEpPrust Tejla  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHuManbHbie W HEMOTEHUHUANbHbIe  CUibl.  CBs3b  pabOTHI
HEMOTEHIHAIBHBIX CUJ C W3MEHEHUEM MEXAHWYECKOW SHEPrHuM CUCTEMBI TEI.
3aKOH COXpPAHEHUSI MEXaHUYECKOU YJHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHn4eckue yCTpOWCTBA U IPAKTUUECKOE NPUMEHEHHUE: BOAOMET, KOIED,
NPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTruBHOE IBUXEHUE.

[lepexoq MOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabonul

N3yuenne abCOJIOTHO HEYNMPYroro yjaapa ¢ MOMOIIBIO JABYX OJUHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanre cBsi3u pabOThl CHIIBI ¢ U3BMEHEHHEM MEXaHWYECKOW SHEPTrHH
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOIO KIyTa.

Paznea 3. MosexkyasipHas pu3uka 1 TEPMOAUHAMUKA

Tema 1. OcHosbl MONEKYIAPHO-KUHEMUYUECKOU Mmeopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUUYECKOW TEOPUHU UM UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkenue. duddysusa. Xapaktep ABUKEHUS WU
B3aUMOJECUCTBUS 4YacTULl BemiecTBa. Moaenum CTpOEHHUsI ra3oB, XUJIKOCTEU H
TBEPJBIX TE] U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl MoJiekyl. KonnuectBo BemecTBa. [loctosiHHass ABoraapo.

TermnoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana temneparyp
[enbcus.



Mopens  unpeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KMHETUYECKOW TEOpUM HJAealbHOTO raza. AOCOJIIOTHAs TeMmIepaTypa Kak Mepa
CpeIHEel KWHETUYECKOM SHEpruu TEIUIOBOro JBMKEHHMs dactul] rasa. [llkama
temnepatyp KensBuna. ['a30BbIe 3akOHBI. YpaBHeHUEe MenneneeBa—Knanelipona.
3akoH JlanbToHa. M30mpoueccsl B UACATBHOM ra3e ¢ MOCTOSSHHBIM KOJIUYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBiICHHE H30IMPOLIECCOB: HM30TEpMa, H30X0pa,
n3obapa.

TexHuyecknue yCTpOMCTBA UM MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapoMeTp.

Jlemoncmpayuu

OmnbITEL, JOKa3bIBAIONIME TUCKPETHOE CTPOCHHE BeIlecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHEHUIA.

OneIThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO JABUKECHUSI.

Mogens onbita llTepHa.

OnbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMOJICUCTBHS.

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

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUWE COCTOSHHUS HACAIBHOTO Trasa,
U30ITPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopnule pabomuwl

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

HccnenoBanre 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmonnHamuueckass cucrema. BHYTpeHHsAS 3HEpPrus TEPMOJIMHAMHYECKOU
CUCTEMBI U crioco0bl e€ n3meHeHus. KonmnuecTBo TemnoTsl U pabora. BHyTpeHHss
SHEPrusi  OJHOATOMHOTO  HJeallbHOro  Tra3a.  Buasl  Temuionepenayu:
TEIUIONPOBOJAHOCTh, KOHBEKIIUS, U3TyYCHHUE. Y IeJIbHas TEIUIOEMKOCTh BEIIECTBRA.
KonruecTBo TEIIOTH MpH TEIIONEpeaye.

[Tonsitue 006 ammabatHoMm mpouecce. [lepBbIii 3aKOH TEPMOJIMHAMUKH.
[IpumeHnenue mepBOro 3akoHa TEPMOJIMHAMUKH K u3ompoueccaMm. I 'paduueckas
WHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoarHaMuku. HeoOpaTtuMoCTh PO1IECCOB B MPUPOJIE.

TennoBble  MamwuHbl.  [IpuHOUIIBI  JEUCTBUS ~ TEIUIOBBIX  MallWH.
[IpeoOpa3zoBanust SHEpPrHUM B TEIJIOBBIX MamnHax. Kodap@uiueHT moie3Horo
nericTBus TeruioBod MmammuHbl. I{ukn KapHo m ero ko3pduimMeHT IoIe3HOro
JNEUCTBUS. DKOJIOTMYECKUE MPOOJIEMbI TEIUIOIHEPTETUKH.



TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElNb
BHYTPEHHETO CropaHusi, OBITOBOM XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MmeHeHue BHYTpEHHEH HHEpruy Teja MPH COBEPIICHUU PaOOTHI: BBLIET
npoOku U3 OyTBUIKM TOJ JIEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3@upa B
JATYHHOU TpyOKe IyTEM TpeHUs (BUACOAEMOHCTPALIMS).

N3MeHeHre BHyTpEHHEN SHEPruu (TeMIlepaTypbl) Teaa IpH TeIionepeaye.

OnelT 1Mo anuabaTHOMY pacIIUPEHHIO0 Bo3ayxa (OMBIT € BO3AYUIHBIM
OTHHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATEIS BHYTPEHHETO CrOPaHHUs, PEAaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3mepenue yaenbHOl TEMI0EMKOCTH.

Tema 3. Aepecammnuie cocmoanusn eeujecmea. Pazoswvie nepexoonvl

[TapooOpa3zoBanue u kKoHJeHcarus. Mcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwlllleHHBI map. YaenbHas TerioTa
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctaiuioB. Kuakue kpuctaiiel. CoBpeMmMeHHble Marepuaiibl. [lnmaBienue u
KpUCTaJUTM3aIs. Y IeJbHasl TeroTa miaBieHus. Cyoaumanus.

VYpaBHeHUE TEMIOBOTO OajiaHca.

TexHuyecknue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATOPUMETP, TEXHOJIOTHUU MOJTYyYECHHUS] COBPEMEHHBIX MaTEpPHaloOB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBOMCTBa HACBIIIEHHBIX NapOB.

Kunenuve npu NoHWKEHHOM JIaBJICHUU.

CriocoObI M3MepeHus BIaXKHOCTH.

HaOnronenue HarpeBaHus U IJIABJICHUS! KPUCTALTMYECKOTO BEIlECTBRA.

JleMoHCTpanus KpUCTaIOB.

Yuenuueckuii sxcnepumenm, 1abopamopsie padbonul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuxa
OnekTpu3anusi Tel. ODJEKTpUYecKuil 3apsia. J[Ba Buaa AIEKTPUUYECKUX
3apsan0B. IIpOBOOHUKH, IOUAJIEKTPUKU M TMOJYNPOBOJAHHUKU. 3aKOH COXPAaHEHHS
AIIEKTPUYECKOTO 3apsija.
B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbli AJNEKTPUYECKUN 3apsia.
Onextpuyeckoe 1nose. Hampsok€HHOCTh  3yieKTpuueckoro mnois. [IpuHoun



CYyNEPHO3ULIUNA ANEKTPUUYECKUX Mojeil. JIuHuKM HanpssKEHHOCTU AJIEKTPUUYECKOTO
oIS,

PaGora cumnm  snektpocrarmueckoro  moisa.  [lorenmuman.  PasHocThb
NOTEHUUAIOB. [IpOBOOHMKM M AUDJNEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
Jvsnexktpuyeckasi MPOHUIIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DNEeKTpOEMKOCTh TUIOCKOTO KOHAEHCATOpa.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpoHCTBA M NPAKTUYECKOE IPUMEHEHHUE: DIIEKTPOCKOIL,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpPHUOOpOB,
KOHJICHCATOp, KOMMMPOBAJIbHBIN anmnapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M IPUHLINI JEUCTBUS dJIEKTPOMETPA.

B3anmoeiicTBUE HadIEKTPU30BAHHBIX TEN.

DIEKTPUUECKOE T0JIE 3aPSKEHHBIX TEL.

[IpoBOAHUKH B JIIEKTPOCTATUUECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUUECKOM TOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTUH, PACCTOSHUS MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsH>KeHHOT0 KOHJEHCAaTopa.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabonul

N3mepeHune 3MeKTpOEMKOCTH KOHJIEHCATOPA.

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

DONEeKTPUYECKU TOK. YCIOBUS CYIIECTBOBAHUS DJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [IocTOsIHHBIN TOK.

Hanpsixenue. 3akon OMa i1 yyacTKa LEeMu.

DNEKTPUYECKOE COMPOTUBIIEHUE. YIEIbHOE COMNPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenbHOE, TapaIeIbHOE, CMEIIAHHOE COCIMHEHUE TTPOBOIHUKOB.

Pabora nanektpuueckoro Toka. 3akoH Jlxoyns—Jlenma. MomHOCTh
AIEKTPUUECKOTO TOKA.

DJIEKTPOJBUKYIIAasi CUja U BHYTPEHHEE COIMPOTUBIICHHE HCTOYHHMKA TOKA.
3akon Oma i1 OJTHOM (3aMKHYTOM) AJieKTpuueckon 1enu. KopoTkoe 3ambikaHue.

ONEeKTpOHHAasT  MPOBOJAMMOCTb  TBEPABIX  METAUIOB.  3aBUCUMOCTH
COTNIPOTUBJICHUSI METAILJIOB OT TeMIiepaTypbl. CBEpXIIPOBOIUMOCTb.

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MYYKOB.

[TonynpoBOIHUKHY. CobOcTBenHas u puMecHast MPOBOJANUMOCTh
noJIynnpoBogHUKOB. CBoMCTBa p—n-niepexoa. [lomynmpoBoHUKOBBIE TTPUOOPHI.

ONeKTpUYecKuid TOK B pacTBOpax M paciuiaBax  JJIEKTPOJIUTOB.
DJIEKTPOJINTHYECKAS TUCCOUUALMS. DIEKTPOIIU3.



OnekTpuueckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHbBIN
paspsa. Monnus. [1nazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJIbTMETP, PEOCTAaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBaTEIbHBIC IPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP COIPOTUBIIEHUS, BAKYyMHBIN TUO/,
TEPMHUCTOPBI U (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIHN TNO/I, TaIbBAHUKA.

Jlemoncmpayuu

M3mepenne CUiTbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBJICHUSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JUIMHBI,
IUIOIIAH TONIEPEYHOr0 CEYCHUs U MaTepuraa.

CMelaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe DIEKTPOIABWXKYIIEH Ccuibl. KOpoTkoe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKAa BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBJIEHUS METAJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopusie padomul

N3yyeHnue cMenaHHOrO COEIMHEHUS PE3UCTOPOB.

W3mepeHne 3JIeKTPOABMKYILIEH CHIIbI UCTOYHHMKA TOKA M €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

Habmronenue 3nekTpoimsa.

MesxknpeaMeTHble CBA3H

Nzyuenue kypca gusuku 0a3oBoro ypoBHsa B 10 kjacce ocyIiecTBIsETCS ¢
y4E€TOM COJEpPKATEIbHBIX MEKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OHOJ0ruu, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Meosicnpeomemnole nousimusi, CBSI3aHHbIE C W3YYEHHEM METOJOB HAy4YHOI'O
NO3HAHMS: SIBJICHUE, HAay4HbId (akT, runores3a, (Qumueckas BeIMYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIHPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHUEe CUCTEMbl ypaBHEHUH, JWHEWHas (yHKIMS,
napabona, runep0osia, ux rpauku U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI M UX NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABMIKEHHE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUbI TEILIONEPEAAUHr, TEIJIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJICHUS B KUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOCHHE aTOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, XUAKOCTEH W



ra3oB, DJJIEKTPUYECKHE CBOMCTBA METAJUIOB, JJIEKTPOJUTHUYECKAs IJUCCOLMALINS,
rajbBaHUKA.

T'eoepaghus: BIaxXHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4€T TpPEHUS B TEXHUKE, MOJAIIWIHUKHA, HWCIOJb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET WM JApPYIHE), JBUraTteilb BHYTPEHHETO
cropaHusi, napoBasi TypOUHa, OBITOBOM XOJOJIMUIbHUK, KOHIULIHUOHEDP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTHH, AJIEKTPOCTATUYECKas 3allluTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTPYWUHBIN MIPUHTED, 3JIEKTPOHArpEBATEIIbHbBIC npuodopkI,
AIIEKTPOOCBETUTEBHBIE PUOOPHI, FaTbBaHUKA.

11 KIIACC

Pa3znen 4. JiaekrpoauHamMuKa

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUSA

[lIocTosiHHBIE ~ MarHATHL.  B3auMoAelWCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnntHoe mone. Bexkrop marHuTHOM wuWHAYKOMH. [IpuHIMOD cynepno3uuun
MAarHWTHBIX MOJIeH. JINHMM MarHUTHOM MHAyKIuW. KapTuHa NMHUNA MarHUTHON
WHIYKIUU TI0JIS TIOCTOSIHHBIX MarHUTOB.

MarauTHoe 10JIe TPOBOAHMKA C TOKOM. KapTuHa 5nMHUN WHIYKIHH
MAarHUTHOTO TOJI JUIMHHOTO MPSMOrO IPOBOJHHMKA M 3aMKHYTOIO KOJBLEBOIO
IIPOBOJHUKA, KaTyIIKH ¢ TOKOM. OnbIT Dpcrena. BzanmonencTBre NpOBOIHUKOB C
TOKOM.

Cunia Amniepa, €€ MOIyJIb U HallpaBJICHUE.

Cuia Jlopenua, €€ MOyJib M HallpaBlieHHE. J[BUKEHNE 3apSKEHHON YaCTULIbI
B OJIHOPOJIHOM MarHuTHOM mose. Pabota cuibl Jlopeniia.

SIBeHMe ANEKTpOMAarHMTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHUTHOM
WHIYKIUU. OJIEKTPOJABMXKYILNAs CUJIa HWHAYKIMU. 3aKOH JJIEKTPOMAarHUTHOW
nHaykunu @apazes.

BuxpeBoe »ieKTpuyecKoe Tosie. OJIEKTPOABIKYIIAs Cujla WHIYKIUU B
IIPOBOJAHUKE, IBHXKYILEMCS TOCTYNATENBHO B OTHOPOJHOM MarHUTHOM ITOJIE.

[IpaBuiio Jlenna.

MHayKTUBHOCTE.  SIBIEGHHE CAaMOMHIYKLUWHU. OJEKTPOABMXKYyLIas cujia
CaMOMHIYKIIHH.

OHeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpoHMCTBA M NPAKTHUYECKOE NPHUMEHEHHE: TOCTOSHHBIC
MarHuThl, 3JEKTPOMATHUTHI, JIIEKTPOABUIATENb, YCKOPUTEIH 3JIEMEHTapPHBIX
YaCTHUL, MHAYKIIMOHHAS [1€Yb.



Llemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO My4YKa MarHUTHBIM IOJIEM.

JIvHUKM MHAYKIIMA MarHUTHOTO MOJIA.

B3anmoseiicTBue JByX NIPOBOJHUKOB C TOKOM.

Cunia Ammnepa.

JerictBue cuiel JIopeH11a Ha HOHBI JIEKTPOJIATA.

SIBNIeHME 3IIEKTPOMArHUTHON MHAYKIIAH.

[IpaBuno Jlenua.

3aBUCHUMOCTh JJIEKTPOJABUKYIIEH CHIIBI MHAYKIHH OT CKOPOCTH MU3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHre cCaMOMHIYKIIUH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3ydeHre MarHuTHOTO MOJISl KATYIIKH C TOKOM.

HccnenoBanue AeMCTBUSI MOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

HccnenoBanue sSBICHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Pa3znea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpOMAZHUNMHbLE KONEDAHUA

KonebarenpHast  cuctema. CBoOOAHBIE  MEXAaHUYECKHE  KOJIEeOaHMU.
["apmonnyeckue kosnebanus. [lepuona, yactora, amrumryga u (aza KoseOaHUM.
[IpyXVHHBIN MasTHUK. MaTremMaTU4eCKU MasTHUK. Y PAaBHEHHUE TapMOHHUYECKHUX
kosebanuii. [IpeBparieHue sHepruu Npyu rapMOHUYECKUX KOJICOaHUSIX.

Konebarenbubiii kKOHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIC KOJEOAHUS B
UJeaTbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUS MEXIYy MEXaHWYECKUMHU U
AJEKTPOMAarHUTHEIMU KoJieOanusiMu. dopmyna Tomcona. 3akoH coxpaHeHUs
DHEPTUU B UJICATHHOM KOJIeOaTEIbHOM KOHTYDE.

[IpencraBienue o 3aTyxaroUux KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJiebanusi. PezoHanc. BeiHYX/I€HHBIEC 2JIEKTPOMArHUTHBIE KOJICOAHMUSI.

[lepemennpli TOK. CHHYCOMAAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAUEHUE CHUJIbI TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NOoTpedICHUE IIEKTPUUSCKOM
SHEPIruMu. DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJICTBE IEKTpodHepruu. Kynbrypa
WCIIOJIb30BaHUs 3JIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHndeckue yCTpOMCTBA M NPAKTUYECKOE IMPUMEHEHHE: SIICKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TMHUU 3JIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojaeOaTenbHON CUCTEMBbl (NIPY>KUHHBIA WM
MaTeMaTUYECKHI MasSTHHK).



Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanre CBONCTB BBIHYKICHHBIX KOJIEOaHUIA.

HaOnronenue pezoHanca.

CB0OOOIHBIE AIIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuuiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJICOAHU.

Pe3onanc mnpum mnoOCIENOBATEIBHOM COEAMHEHWUU PE3UCTOPA, KATYLIKH
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUY AIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopusie padomul

HccnenoBanue 3aBUCMMOCTH TEPUOJIa MalbIX KOJeOaHU Tpy3a Ha HUTH OT
JUIMHBI HUTU ¥ MaccChl rpy3a.

HccenmenoBane NEPEMEHHOIO TOKa B LENH W3 IIOCIEN0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMazHUMHbLE 60JIHbL

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHeHus. [lepuon. CkopocTb
pacrpoCTpaHeHuss W JUIMHA BOJHBI. [lomepeyHble W MPOAOJBHBIE BOJIHBL.
WnTepdepentus u qudpakius MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. I poMKocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

ODJIEKTPOMAarHUTHBIE BOJHBI. Y CJIOBUS U3JIYYEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanusa BektopoB E, B, V B anexkrpomarautHon BonHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTpaX€HHUE, MPEJIOMIICHUE, Moysgpu3anus, Tudpakuus,
uHTepdepeHus. CKOpoCcTb 3JEKTPOMAarHUTHBIX BOJIH.

[IIkana 3I€eKTPOMarHUTHBIX BOJIH. [IpUMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHU4ecKHue YCTPOMCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBasl [IMarHOCTHKAa B TEXHHKE M MEIULIMHE, pajaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Teedon, CBU-neus.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJI0JIbHBIX BOJIH.

KoneO:mromieecs T€10 Kak HCTOUHUK 3BYKa.

HabGmtogenue orpaxkxeHus: U NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mronenue nntepdepenunu n audpakiuud MEXaHU4eCKUX BOJIH.

3BYKOBOI1 pE€30HAHC.

Habmroienue cBA3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
4aCTOTON KOJIeOaHMIA.



HccnenoBanre  CBOMCTB ~ 3JEKTPOMArHUTHBIX  BOJIH: OTpPa’KEHHE,
peIOMJICHUE, TTOSpU3anus, Tudpakims, “HTephepeHITH.

Tema 3. Onmuka

['eomerpuueckas onrtuka. IIpsmosiMHENHOE paclpoOCTpaHEHUE CBETa B
ogHOopoaHOU cpexe. JIyu ceera. ToueyHblld HICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs1 cBeTa. [locTpoeHne m3o0pakeHuil B
IJIOCKOM 3€pKale.

[IpenomieHue cBeTa. 3aKOHBI MPEJIOMIICHUS CBeTa. AOCOTIOTHBIN IMOKa3aTeNb
npenomiieHusi. IlomHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbI yroj IMOJHOTO
BHYTPEHHETO OTPaKEHUSI.

Hucnepcus ceeta. CroxxHbIi cocTaB Oenoro cBeta. LIBer.

CoOuparormie ¥ pacceuBaroniyue JUH3BL. ToHKas nwmH3a. DOoKycHOE
paccTosTHUE W ONTUYECKas cuiia TOHKOM JuH3bl. [locTpoenue uzoOpaxkeHuil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JTaBa€MO€ JINH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

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

Hudpakuus cBera. JudpakiuonHas pemérka. YcCIoBUE HaOIIOICHUS
IJIaBHBIX ~ MAaKCUMyMOB TIpM  TAJEHUM MOHOXPOMATHYECKOrO CBETa Ha
TU(GPAKIIMOHHYIO PEIIETKY.

[Tonsipuzanus cBeTa.

TexHuueckue yCTpoOMCTBa M TMPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
dboToanmnapaT, MPOCKIMOHHBIM ammapaT, MHUKPOCKOIN, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIETKa, MOJISIPOUI.

Jlemoncmpayuu

[IpssMONTMHEHOE pacpOCTpPAaHEHUE, OTPAKEHHE U MPEJIOMIICHUE CBETA.
OnTuyeckre mpuodOpHI.

[TonHOE BHYyTpeHHEE OTpaxkeHre. Mojiesib CBETOBOAA.

HccnenoBanrie CBONCTB U300paKEHUH B JIMH3aX.

Mopenu MUKpocKoIna, TeJIeCKona.

Habmronenune natepdepeHIny cBeTa.

HaOmronenue nudpakiuu cBera.

HaOmronenue nucnepcuu cBera.

[TonyueHne ciekTpa ¢ MOMOUIBIO TPU3MBL.

[Toy4yeHue cexkTpa ¢ MOMOIIBIO JUGPAKIIUOHHON PEIIETKY.

Hab6nronenue nonsipusanuu cBeTa.

Yuenuuecxuii sxcnepumenm, i1abopamoptvle pabomol



W3mepeHne nokasaress NpeioMIIEHNs CTEKIIA.
HccnenoBanue cBONCTB M300pakKeHU B JTMH3AX.
HaGnronenue nucnepcuu cBera.

Pa3zaesa 6. OcHOBBI ClIeLIHAJIBHOM TEOPHU OTHOCUTEIbHOCTH
['panunbl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTynarsl
CIEUHAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBApPUAHTHOCTH MOAYJS CKOPOCTH
CBETA B BaKyyMe€, PUHIINI OTHOCUTEIBHOCTH DUHILITEMHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTU. 3aMEIJICHUE BPEMEHU U COKPAILICHHE
JUTVHBI.
OHeprus U UMIYJIbC PEIIATUBUCTCKON YaCTULIBI.

CBs13b Macchl C C-)HepFI/IefI H UMITYJIbCOM pGHHTHBHCTCKOﬁ JaCTHUIbI. SHGPFI/IH
IIOKOAI.

Pazgea 7. KBanToBasi pusuka
Tema 1. dDnemenmot K6AHMOBOU ONMUKU
®otonsl. ®opmyna [lnanka cBsizu 3HEpruM HOTOHA C €r0 YACTOTON. DHEPTUs
U UMITYJIbC (POTOHA.
OTtkpoiTue 1 ucciaegopanue poroddpdexra. OnbiTel A. I'. CtoneroBa. 3akoHbI

dotorpdexra. YpaBuenue DunmTeitHa st hoTodadpdexra. «KpacHas rpaHunar
dboToaddexra.

Hasnenne cBera. OnbiThl [1. H. JleGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHruuecKkue YyCTpOICTBA U MPAKTHUECKOE MPUMEHEHHE: (POTOIIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®o1o3(p(HEeKT Ha YCTAaHOBKE C IMHKOBOM MJIACTUHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oTOdh(DEKTA.

CBeToauon.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHUiO 0 -4acTHII.
[Inanerapnas mopens aroma. [loctynatel bopa. M3nmyueHne u moriiomeHue
(GOTOHOB TpU TEpexoje aToMa C OJHOTO YPOBHS DHEPrHUHM Ha Jpyroil. Buiel
crekTpoB. CIEKTp YpOBHEW SHEPTUU aTOMa BOJIOPO/IA.

BousiHOoBBIE cBOViCcTBA yacTull. BosHbl ne bpoiiis. KoprycKyisipHO-BOJIHOBOM
JTyaJIu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyYEHHUE.

TexHndeckue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: CIEKTPaJbHbIN
aHau3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.



Llemoncmpayuu

Mopnens onsita Pesepdopra.

Onpenenenue JJIMHBI BOJIHBI J1a3epa.

HabGnronenue IMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

Habnronenue IMHeH4aToro CuexTpa.

Tema 3. Amomnoe sa0po

OKCIEpUMEHTBI, JI0KA3bIBAIOIIUE CIOXKHOCTh CTpOeHUs sAnpa. OTKpbITHE
pagunoaktuBHOocTH.  OmbiTel  Pesepdopaa  mo  ompenmeneHuto  cocrapa
panuoakTuBHOrO wu3mydeHus. CBoiictBa anbda-, Oera-, raMMa-u3ITydCHHS.
BiusiHMe pagOaKTUBHOCTH Ha KUBBIE OPTraHU3MBI.

OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHass monens siapa [eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio sapa. M30Tomsl.

Anb(a-pacnan. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. I'amma-
U3JIydeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.

DHeprus CBA3M HYKJIOHOB B sjipe. SAnepubie cuibl. Jlegekt Macchl siapa.

S nepHble peakunu. Jlenenue u CUHTES sIEp.

SAnepnwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnembl W TEPCHEKTHUBBI
AJIEPHON DHEPTETUKH. DKOJIOTHYECKUE ACIIEKThI IACPHON SJHEPTETUKH.

DiieMeHTapHble YacTUIlbl. OTKPBITUE O3UTPOHA.

MeTob! HaOIOIEHUS M pErHCTPAIK 3JIEMEHTAPHBIX YaCTHII.

®dynaameHTanbHbIe B3auMoeicTBUs. EQMHCTBO (hr3HuecKoi KapTHUHBI MHpA.

TexHru4ecKue yCTpOoMCTBAa M MPAKTUYECKOE NPUMEHEHHUE: JO3UMETP, KaMepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CuéTurK MOHU3HPYIOIINX YACTHULL.

Yuenuueckuii sxcnepumenm, nabopamopmusie pabomul

HccnenoBanre TpeKOB YacTUIL (M0 TOTOBBIM (OoTOrpadusim).

Pa3znen 8. JieMeHTHI ACTPOHOMUM U aCTPOPU3NKH

DOtanbl pa3BUTHUS acTpoHOMUU. [IpukiiagHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMHH.

Bun 3BénHoro nHebGa. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, UX BHJIMMOE
JIBUOKCHHE.

ConHeuHas cucrteMma.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprum ConHI@ W 3BE3.
3BE3AbI, UX OCHOBHBIC XAPAKTEPUCTHUKHU. J(MarpaMma «CHEKTPAJIbHBIM KJIacc —
CBETUMOCTB». 3BE3JBI TJIABHOM IOCIEIOBATEILHOCTH. 3aBHCHMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIIbHOCTU. BHYTpEeHHEE CTpOeHHE



3B€311. COBpeMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3Boitonnu CoJiHLA U
3BE3/1. DTallbl )KU3HU 3BE3].

Mneunsiii Ilyte — nama [Namaktuka. Ilomoxenne n nBukenue ConHia B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B sapax
TaJIAKTHUK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa00ia. Pazberanue rajakTuk.
Teopus bonpmoro B3peiBa. PenukToBOE M3IydeHUE.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnrooenus

HaOnronenusi HeBOOPYKEHHBIM TJIa30M C HCIOJIb30BAHUEM KOMIBIOTEPHBIX
MIPWIOKEHUHN U ONIPEeNICHUs TTOJI0KEHUS HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s CEeBEpHOro NOMyIIapHs U SIPKHUE 3BE3BI.

Hab6monenus B Teneckon Jlynsl, ianet, Maeunoro [lyTu.

Oo0o01marouiee MOBTOPEHUE

Pony ¢usuku W acTpOHOMUM B DSKOHOMHUYECKOM, TEXHOJOTHYECKOMH,
COLIMAJIBHOM M 3THYECKOU c(epax nesTeabHOCTH YEIOBEKa, POJIb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAay4YHON KapTHUHE MHpPA, POJIb (PU3UUECKOU TEOPHUH
B (GOpPMHUpPOBAHUM TIPEACTABICHUNA O (UUYECKOM KapTUHE MHpa, MECTO
(bU3nYeCKO KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MesxknpeaMeTHble CBA3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsA B 11 kiacce oCymIecTBISIETCS C
YYETOM COAEPKATEIBHBIX MEXKIIPEAMETHBIX CBA3C€H C KypCcaMHM MaTE€MAaTHKH,
OMOJOrMK, XUMHUH, reorpaduu U TEXHOJIOTHH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBbIE C M3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, rumore3a, (u3amyeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOJICHUE, SKCIIEPUMEHT, MOJICITMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pemieHHWE CHCTEMbl YpPABHEHUH, TPUTOHOMETPUUYECKUE
(GyHKIIUU: CUHYC, KOCUHYC, TAaHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIWH HA OCU KOOPAWHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYrOJIbHUKOB,
OTIpeJIeNICHHE TUTONIAIN TIIOCKUX (PUryp u 00bEma Tel.

buonocusn: »nextpuyeckue SBICHUS B KUBOW TMpUpojie, KoJjieOaTelbHbIC
JIBVKECHUS B KMBOM MPUPOJE, ONITUYECKUE SABJICHUSA B )KUBOMW NPUPOJE, NCUCTBUE
paJualiy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKASI CTPYKTYpa TBEPABIX
TeJI, MEXaHU3Mbl OO0pa30BaHUS KPUCTAUIMYECKOW PEMIETKH, CHEKTPATbHBIN
aHau3.



l'eocpagpua: MarHuTHBIE TIOMIOCA 3€MJIM, 3aJ€Kd MAarHUTHBIX PYII,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3EMIICTPACEHUH.

Texnonocus: JIAHAMA DJICKTPOIIEpeNad, TIEHEpaTop IIEPEMEHHOIO TOKa,
JIEKTPOJBUTATENb, WHAYKIMOHHAS II€4Yb, pajap, PaJuONpPUEMHMK, TEIEBHU30D,
aHTeHHa, TenedoH, CBY-meub, NMpOEKIIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEYHas Oatapesi.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenune yudeOHOTO Tpenmera «®Du3nWKa» Ha YPOBHE CpPEIHETO OOIIero
oOpazoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh JTOCTHIKEHHUE CIICTYIOIIUX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIhTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHS y4eOHOro nmpenMera «Pu3nkay JOJKHBI
OTpakaTb TOTOBHOCTh M CIOCOOHOCTh OOYYaroUIuXcsi PYKOBOJICTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TMO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlUM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIECHHI, COOTBETCTBYIOUIUX
TPAAUIMOHHBIM I[IEHHOCTSIM POCCHUMCKOTO OOIIECTBa, pAaCIIMPEHUE >KU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTH B MPOILIECCE pean3alii OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATENIBHOU ESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpamIaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3ULIMK 00YyYaIOIIEeTroCsl KaKk aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUIMCKOTO OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX T'YMAaHUCTUYECKHX |
JEMOKPATUYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIBHOCTh B HMHTEpPECaX TPa)KIaHCKOTO
oOIIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHOM OpraHu3aluy;

YMEHHE B3aUMOJIENICTBOBATH C COLIMATbHBIMU UHCTUTYTaMH B COOTBETCTBHH C
X QYHKIMSIMU U Ha3HAUYCHHUEM;

TOTOBHOCTh K TYMaHUTapHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHMOTHYECKOr0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaxJaHCKON WUJICHTUYHOCTH,
MaTpUOTU3MA;

LIEHHOCTHOE OTHOUIEHHWE K TOCYJApCTBEHHBIM CHMBOJIAM, JOCTHUKEHUAM
POCCHMCKUX YUEHBIX B 00J1aCTU (DU3UKU U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHM S, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YHUCJIE B
JESTEIIbHOCTU YYEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B TOCTPOEHUE YCTOMYMBOrO OyAYyIIEro;

4) 3¢TeTHYECKOr0 BOCIIUTAHMA:

ACTETUYECKOE OTHOIIICHUE K MUPY, BKIIIOYasi 3CTETUKY HayYHOTO TBOPUYECTBA,
pUCyIIero (pu3ndeckoit HayKe;



S) TpyA0BOro BOCIIUTAHUS:

UHTEpEC K pa3ln4yHbIM cdepaM MpodhecCHOHATbHON NEeATENbHOCTH, B TOM
YHClIe CBA3aHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccun U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IJ1aHbl;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00JacTH
(bU3MKYN Ha IPOTSKEHUH BCEH KU3HU;

6) YK0JIOTHYeCKOro BOCIIUTAHHS

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

IUIAHUPOBAHKE U OCYILECTBIICHUE JEHCTBUN B OKPYKAIOIIEH Cpesie HA OCHOBE
3HAHUS LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

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

7) HEHHOCTH HAYYHOTO MO3HAHUA:

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

OCO3HAaHHWE LEHHOCTH HAy4YHOM JEATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
u3ydeHus  (QU3MKUM  OCYHIECTBJIATh  NPOEKTHYI0 U HMCCIEIOBATEIbCKYIO
NEeATEIbHOCTh HHIMBUIYAIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA
ba3oBble jornueckue aeiicTBU:
CaMOCTOATENLHO  (OpMyJIHpOBAaTh W aKTyaJIU3UpOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMPENENATh ILENH JEeATeIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,
BBISBJISIT  3aKOHOMEPHOCTHM M MPOTUBOPEYUST B  PacCMaTPHUBAEMbIX
bu3YeCcKuX SIBICHUSX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C YU4ETOM aHallh3a WMEIOIIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTh, OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUM AEATEIbHOCTH;
KOOPJIMHUPOBaTh W  BBHINIOJHATH pabOTy B  YCJIOBHSIX  PEaBHOTO,
BUPTYaJILHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHCTBUS,
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH KU3HEHHBIX MTPOOJIEM.
Bba3oBble ucciaenoBare/ibCKue 1eiCTBUA:
BJIaJICTh HAYYHOW TEPMHUHOJOTHEH, KIIIOYEBBIMU MOHSATHUSAMU M METOJAMHU
buznueckoil HayKu;



BJIa/IE€Th HaBBIKAMHU Y4eOHO-MCCIEA0BATENbCKON U MPOSKTHON ACSTENbHOCTU
B 005acTH (U3UKU, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY MOUCKY
METOJIOB peUIeHHs 3ahad (U3MUECKOTO COJCp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/IOB [TO3HAHMS;

BIAJCTh BHUAAMH JEATEIBHOCTH IO TMOJIYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETAlUY, MPeoOpa3OBaHUI0 M TPHUMEHEHHUIO B PA3IMYHBIX Y4EeOHBIX
CUTYalUsIX, B TOM YHCJIE TIPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (DU3HUKU;

BBISIBJIAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIlIeHUs, HaXOAUTh ApTyMEHTHI JIsl JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHUM, 3a/1aBaTh MapaMeTPbl U KPUTEPUHU PEIICHHUS;

aHAIM3UPOBAaTh TMOJYYCHHBIE B XOJE pEUICHHWs 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTb U (HOPMyJIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa3oBaTEIbHOU
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTh 3HaHUSA 1O (HU3UKE B MPAKTHYECKYI0 001acThb
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATH 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00IacTel;

BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE TIOAXObI M PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

Pabora c nndopmanueii:

BJIa/IETh HaBbIKAMH MOJIy4€HUs MHPOpMAIUU (PU3UUECKOIO COAEPIKAHUS U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIISATh IOMCK, aHaJu3,
CHUCTEMAaTH3alMI0 ¥ WHTEPIPETani0 WHPOPMAIMU Pa3IMIHBIX BHIOB U (Popm
MIPEICTaBJICHNUS;

OLIEHUBATh JOCTOBEPHOCTHh UH(OpMALINH;

UCIONIB30BaTh  CpeAcTBa  MH(POPMAIMOHHBIX M KOMMYHHKAI[MOHHBIX
TEXHOJOTHA B PEHICHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/lad ¢ CcoOMtoJieHHeM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
THTUEHBI, PECypcoCOepeKeHHs, TMPaBOBBIX M  OTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30MTaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOrO COJEpKaHUS B pa3IUYHbIX (opmarax c
yu€TOM Ha3zHaYeHHsI MHPOPMAIUH U 1IEJICBOU ayJAUTOPHH, BHIOMpAas ONTUMAIBHYIO
dbopMy mpeAcTaBIeHUS U BU3yaTu3allnu.

KoMMyHMKATHBHBbIE YHHBEpPCAJIbHbIE YUeOHbIe 1eHCTBUS:
OCYIICCTBJIATH OOIIEHNE HA YPOKaxX (PU3HKH U BO BHEYPOUHOU JCATEIHHOCTH;
pacmo3HaBaTh MPEANOCHUIKM  KOH(DJIMKTHBIX CHUTyallud W CMSATYaTh
KOH(DJIUKTHI;



pPa3BEPHYTO W JIOTMYHO M3JIaraTh CBOKO TOYKY 3pPEHUS C HMCIOJb30BaHUEM
A3BIKOBBIX CPEJICTB;

NOHUMATh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M MHIMBUAYaJIbHOU
paboTHI;

BbIOMpaTh TEMATUKY W METOJbl COBMECTHBIX JEHCTBUH C YYETOM OOLIMX
MHTEPECOB M BO3MOYKHOCTEN Ka)KIOro YjeHa KOJUIEKTHBA,;

NPUHUMATh LM  COBMECTHOM  JEeATEIbHOCTH, OpPraHU30BbIBaTb U
KOOPAMHHUPOBATh JEHUCTBUSA MO €€ JOCTMIKEHMIO: COCTaBJIATh IUIAH JEWCTBUH,
pacnpeneniaTb poid ¢ y4ETOM MHEHMM Y4YaCTHUKOB, OOCYXJaTh pe3yJbTaThl
COBMECTHOI paboTHlI;

OLICHMBATh KAayeCTBO CBOEr0 BKJIA/Ja M KaXJOr0 y4YaCTHHKAa KOMaHIbl B
OOIIMiA pe3yNbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

npemjlaraTb HOBBIE IPOEKTHI, OLICHWBAaTh MHJEH C IMO3ULIHH HOBU3HBI,
OPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISITh IO3UTHUBHOE CTPATETUYECKOE IMOBEJAEHUE B Pa3IUUHBIX
CUTYaLHSIX, TPOSABISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHULIUATHBHBIM.

PeryasiTuBHbIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusauus:

CaMOCTOATENIbHO OCYUIECTBJIATh MMO3HABATENbHYIO NIEATEIbHOCTh B 00JacTH
GU3MKK W aCTPOHOMHUHM, BBIABIATH MPOOJIEMBbI, CTaBUTh U (HOPMYyITUPOBATH
COOCTBECHHEIC 3a]1a4H;

CaMOCTOSITETIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX UM KAYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKON pabOThI C yUETOM UMEIOIIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOUYTEHUM;

JIaBaTh OLIEHKY HOBBIM CHUTYalHsIM;

pacHIMPATh PaMKH Y4EOHOTO MpeaMeTa Ha OCHOBE JIMUHBIX MPENOYTECHUN;

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

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO JPYAUIMH B 0OJACTH
(bU3HUKH, TOCTOSIHHO TIOBBINIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, YJMOIMOHAJILHBIN HHTEJJIeKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISAM;

BIAJCTh  HABBIKAMH  TO3HABATENHLHON  pedJeKCHMH KaK  OCO3HAHUS
COBEPIIAEMBIX JIEUCTBHUM M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBAHMUI;

UCITI0JIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallud, BEIOOpa BEPHOTO
pEeLIeHMS;



YMETh OIIEHWBATh PHUCKM W CBOEBPEMEHHO MPUHUMATH PEMICHUS IO WX
CHUKCHHUIO;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
JeSITEIIbHOCTH;

NPUHUMATH CeOsI, TOHMMAsi CBOM HEJIOCTATKH M JOCTOMHCTBA,

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TMIPH aHAINU3E pe3yIbTaTOB
JeSITEIbHOCTH;

npHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIMOKH.

B mpomecce DOCTHXKEHHSI JIMIHOCTHBIX PE3yJIbTATOB OCBOCHHS MPOTPaAMMBI
no ¢u3MKEe IS YPOBHS CpPEIHEro o0Iero oOpa3oBaHUs Yy OOydYarOIIUXCs
COBEPIICHCTBYETCS HMOILIMOHAIIbHBIH UHTEIUICKT, Ipenoararonmn
c(OpMUPOBAHHOCTD:

CaMOCO3HaHUSs, BKIIOYAIOIIET0 CIIOCOOHOCTh OHUMATh CBOE 3MOIIMOHATIBHOE
COCTOSIHUE, BUJIETh HANPABICHUS PA3BUTHUS COOCTBEHHOM AMOIIMOHAILHON CQeEpHI,
OBITh YBEPEHHBIM B ce0€;

CaMOPETYJIUPOBAHMSI, BKIIOYAIOMIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIIOCOOHOCTH AaIanTUPOBAaThCA K
HMOIMOHAJIEHBIM U3MEHEHUSIM U TPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHUBAIIMH, BKIIOUYAIOIIECH CTPEMJICHUE K JOCTIKEHUIO TEIH U
yCcrexy, ONTUMU3M, WHHUIMATHBHOCTh, YMEHHE JEHCTBOBATh HMCXOJS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh AMOIIMOHAIEHOE COCTOSTHUE
JIPYTUX, YYUTHIBATH €r0 IMPHU OCYIIECTBICHUH OOIICHUS, CIIOCOOHOCTh K
COUYBCTBHIO U COTIEPEKUBAHUIO;

COIMAJTBHBIX HABBIKOB, BKITIOUYAIOIINX CIIOCOOHOCTH BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

HPEAMETHBIE PE3YJIbTATBI

K konmy oOyuenus B 10 kiacce mnpeameTHbIe pe3ysbTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (Pu3nku B (HOpMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTUHBI MUpPA, B Pa3BUTUU COBPEMEHHOW TEXHUKH W
TEXHOJIOTUH, B IPAKTUYECKON JESATEIBHOCTH JOIEM;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3HUECKUX MOIEICH:
MaTepuaibHas TOUKa, MHEepIUaIbHasl cUcTeMa OTCU€Ta, abCOMIOTHO TBEPAOE TEIO,
WJICaJbHBIN a3, MOJEIU CTPOCHUS Ia30B, KUIAKOCTEU U TBEPABIX TEJ, TOUECUHBIN
ANIEKTPUUYECKUH 3apsi]l IPU pelieHnr (PU3nIecKux 3a1ay;

pacno3HaBaTh (PU3NUYECKUE SIBICHUS (TIPOIECCHI) U OOBIACHITH UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUM CTPOCHUS BEUIECTBA U



ANEKTPOJAMHAMHUKHA:  PABHOMEPHOE M  PAaBHOYCKOPEHHOE  MPAMOJIMHEWHOE
JBIDKEHUE, CBOOONHOE TajeHre TeJ, JABMKEHUE 110 OKPYKHOCTH, WHEPITHS,
B3auMoieicTBre Ten, uddy3us, OPOYHOBCKOE NBIKCHHE, CTPOSHUE KUIKOCTEH
U TBEPABIX TEJ, U3MEHEHUE 00bEMA TeJl ITPU HArpEeBaHUM (OXJIAXKICHUH ), TETLIOBOE
paBHOBECHE, HUCHIAPEHUE, KOHJCHCALMs, IUIABJIICHUE, KPUCTAUIM3ALMSA, KUIICHUE,
BJIAJKHOCTbH BO3/1yXa, MOBBIICHHUE JABJICHUS I'a3a IIPU €r0 HArPEBAHUU B 3aKPBITOM
COCyZA€, CBS3b MEXKAY MapaMeTpamMy COCTOSIHMS Ta3a B H30Ipoleccax,
AIEKTPU3ALMS TEJl, B3AUMOJICUCTBUE 3aPsI0B;

OMKCHIBATh MEXAHUYECKOE JBWKEHUE, WCIONb3Ys (DU3NUECKUE BEIMYUHBI:
KOOpJMHATa, IIyTh, IIEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tejla, CUIIa,
MMIYJIbC Te€Jla, KNHETUYECKas JHEPrusi, MOTCHUUAIbHAA YHEPTUS, MEXaHUYECKas
paboTa, MeXaHUYECKass MOIINHOCTh;, MPU ONKHCAHUU MPABWIBHO TPAKTOBATH
(bu3MYEeCKUl CMBICT HCIOJIb3YeMbIX BEJIMYHMH, WX OOO3HAYCHUS UM €IUHMUIIBI,
HaXOoJUTh (OPMYJIbI, CBSA3BIBAIONIUE JIAHHYIO (U3UYECKYIO BEJIMUUHY C JAPYTUMU
BEJIIMYMHAMU;

ONUCHIBAaTh M3YYEHHBIC TEIUIOBBIE CBOWMCTBA TEJI M TEIUIOBBIC SIBICHUA,
UCMONB3yad (U3MUYECKUE BEJIWYMHBL: JaBJICHWE Ta3a, TeMIepaTypa, CpeaHss
KUHETUYECKAsi YHEPIrusl XaOTUUYECKOIO JIBUKEHHS MOJIEKYJI, CPEAHEKBAAPATUYHAA
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIUIOTHI, BHYTPEHHSIs JHEprusi, padora rasa,
KO3(PGUIIMEHT TMOJIE3HOTO JACHCTBUS TEIUIOBOTO JBUTATENs; MNpPU OMNHCAHUU
MPaBWIbHO TPakKTOBaTh (DU3UYECKUI CMBICH HCHOJb3yeMbIX BEJIMYMH, HX
00O3HAaueHUs W EAUHUIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JaHHYIO
(U3MUECKyI0 BEJIMYMHY C APYTUMH BEJIUYNHAM;

ONMCBHIBaTh N3YUYEHHBIC JJIEKTPUUECKUE CBOMCTBA BEIIECTBA U AJIEKTPUUYECKUE
sBJICHUS (TIPOLIECChI), UCTIONB3Ysl (PU3NUECKUE BETUUYUHBI: DJICKTPUUYCCKUM 3apsij,
AIEKTPUYECKOE TOJIE, HAMPSIKEHHOCTD IMOJIs1, MOTEHIHAN, PA3HOCTh MTOTEHIMAJIOB;
Py ONHCAHWM TPABWJIBHO TPaKTOBAaTh (PU3WYECKUIA CMBICT HCIOJIb3YyEMbIX
BEIIMYMH, MX OOO3HAUCHMS] M EIMHHUIIBI; YKa3bIBaTh (POPMYJIbI, CBSA3BIBAIOIIUE
JAaHHYIO0 (PU3UYECKYIO BEIUYUHY C IPYTUMU BEJIMUYNHAMM;

aHaJTM3UPOBaTh (U3UYECKHUE MPOLIECChl U SBJICHUS, UCMOIL3Ysd (PU3HUECKUE
3aKOHBI Y TIPUHIIMUIIBL: 3aKOH BceMupHOro Tsarotenus, I, I1 u III 3akonsl HeroTOHA,
3aKOH COXPAHEHUS MEXAaHWYECKOM DJHEPIUM, 3aKOH COXPAHEHUsS WMIIYJIbCa,
MPUHLUIT CYNEPNO3ULMUA CHUJI, NPUHLMUII PABHOINPABUS WHEPLHUAIBHBIX CHCTEM
OTCYETA, MOJICKYJISIPHO-KMHETUUYECKYIO TEOPHUIO CTPOECHHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEIHEN KMHETHUYECKOW HEPTUU TEIUIOBOTO JBMKEHUSI MOJIEKYJI C
aOCOIIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
ANEKTPUYECKOTO 3apsana, 3akoH KylloHa, mpu 3TOM pasanyarh CIOBECHYIO
(GOpMYITMPOBKY 3aKOHA, €r0 MAaTEMaTUYECKOE BBIPAKEHUE W yCIIOBUSA (TPaHMIIBI,
00J1aCTH) MPUMEHUMOCTH;



OOBSICHATH OCHOBHBbIE TMPUHIUIBI JCHCTBUS MAaIUH, MPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inuaTh YCJIOBUSA MX OE30MaCHOTO HCIOJIb30BAHUS B
MMOBCEHEBHOM JKHU3HHU;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 MCCIIECIOBAHUIO (DU3UUYECKUX SIBICHUUA W
MPOIIECCOB C HCMOJB30BAHUEM MPSIMBIX M KOCBEHHBIX W3MEPEHUW, MPU 3TOM
dbopmynupoBaTh MpoOJieMy/3amady H TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIOKEHHOTO OOOpYIOBaHUSA, MPOBOJIUTH OIBIT W
bopMyIMpOBaTH BHIBOIBI,

OCYUIECTBJISThH MPSIMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJBHBINA CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKHU ITOIPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAY  (PU3NYECKUMHU  BEIUYUHAMH  C
WCIIOJIb30BAaHUEM NPSMBIX M3MEPEHUM, NPU 3TOM KOHCTPYMPOBAaTh YCTaHOBKY,
(¢ukcupoBaTh pe3yJbTaThl MOJYYEHHOM 3aBUCUMOCTH (U3NYECKUX BEJIMYUH B
BU/JIE TAOJIUILI U TPa(pUKOB, A€JIaTh BEIBOJABI IO pE3yJIbTaTaM UCCIEI0BaHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MpU MPOBEAECHUU HCCIIECIOBAHUI B
paMKax ydeOHOTO OHKCIIEpUMEHTa, Yy4eOHO-HCCIIEIOBATENbCKOM U IPOEKTHOU
JESTEIIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1AOOPATOPHOIO
000Opy10BaHUS;

pemarb pacy€éTHhlE 3aJayd C SIBHO 3aJaHHOM (PM3MYECKOW MOJEINbIO,
UCIOJIBb3Ysl (PU3UUECKUE 3aKOHBI M TPUHIIUIIBI, HA OCHOBE aHAIM3a YCJIOBUS 3a/1a4n
BbIOMpaTh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3MUECKUE BEITUYUHBI U (HOPMYIIHI,
HEOOXOJUMbIE ISl €€ pEelIeHus, MPOBOAUTh PACYETHI U OLIEHUBATh PEAIbHOCTD
MOJIy4YEHHOT0 3HaueHus (PU3NUECKON BEINYUHBI;

pelaTh Ka4eCTBEHHBIE 3a/1a4i: BbICTPAUBAThH JIOTHUYECKH HEMPOTUBOPEUUBYIO
LEMOYKY PACCYXIEHUH C OMOpOi Ha M3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3nYecKue SABICHUS,

UCIONB30BaTh  MPU  pPEIIEHMH  yuyeOHBIX  3aJady  COBpPEMEHHBIE
MH(OPMAIMOHHBIE TEXHOJIOTHH JJI MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAILIUN
Y TIPEICTABJICHUS YUYEOHOW U Hay4YHO-MOMYJIIPHON MH(GOPMALIMH, MOTYYEHHON U3
Pa3IUYHBIX UICTOYHUKOB, KPUTUYECKH AHATTM3UPOBATH MOTYYaeMyI0 HH(OPMAIHIO;

IPUBOJUTH MPUMEPHI BKJIaJJa POCCUNCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IPOLECCOB OKPYKAIOIIEr0 MHpa, B Ppa3BUTHE
TEXHUKU U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOMN >KU3HU
Ui obecrieueHus: 6€30MacHOCTU NP OOpallleHUH ¢ MPUOOpaMu U TEXHUYECKUMHU
yCTPOMCTBaMHU, JJIsl COXPAHEHUS 3/10pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHUECKOIO
MIOBEACHUS B OKPYXKAKOUIEH CPEJIE;



paboTaTh B TIpYINNE C BBIIOJHEHUEM PA3JIMUYHBIX COIMAIBHBIX PpOJIEH,
IJIAHUPOBATh PabOTy TPYNIBI, PAMOHAIBHO pPaCHpEnemsiTh OOS3aHHOCTH U
IJIAHUPOBATH JCSATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSX, aJI€KBATHO OLICHUBATH
BKJIJT K&KJIOTO U3 YYaCTHUKOB TPYMIIbI B PEIICHUE pACCMATPUBAEMOMN MTPOOIIEMBI.

K konny o0yuenus B 11 kjacce mnpeameTHbIe pe3ysibTaTbl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpakaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITXCSI YMECHUN:

JEMOHCTPUPOBATh HAa MpUMEpax Pojb M MeCTO (U3NKU B (POpMUPOBAHUHU
COBPEMEHHOW HAay4YyHON KAapTUHBI MHpa, B Pa3BUTUU COBPEMEHHOW TEXHUKH U
TEXHOJIOTUM, B MPAKTUYECKOW IEATEIBHOCTU JIIOJEH, IEJIOCTHOCTh M €IMHCTBO
(bu3nYecKoil KapTUHBI MUPA;

YUYUTHIBATh TPAHUIBI TPUMEHEHHUS M3YUYCHHBIX (DU3UYECKUX MOJCICH:
TOYEYHBIN JIEKTPUUECKUM 3apsfl, JIyd CBETa, TOUCYHBbIM UCTOYHUK CBETA, SACpHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJEJIb aTOMHOTO sJipa MPHU PEUICHUU (PU3NYECKUX
3a/1ay;

pacro3HaBaTh (pU3HUECKUE SIBJICHUS (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB JICKTPOJAMHAMUKHU W KBAHTOBOW (DU3UKH: DJICKTPUUECKasi MPOBOAUMOCTb,
TEIJIOBOE, CBETOBOE, XUMHYECKOE, MarHUTHOE JEHUCTBUS TOKAa, B3aUMOJICHCTBHE
MAarHuTOB, JJICKTPOMAarHuTHAas WHAYKUHWS, JACHCTBHE MArHUTHOrO TIOJSI Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsfl, AJEKTPOMArHUTHBIE KOJeOaHUS U
BOJIHBI, MPSIMOJIMHEHHOE pPacIpoCTpaHEHUE CBETa, OTPAXKEHUE, MPEIOMIICHUE,
untepdepenmus, audpakius W MOOJApU3alMS CBETa, JUCHEpPCUs CBeETa,
dboTtoanekTpudeckuii 3pdext (poToaddeKT), CBETOBOE JTaBICHHES, BOSHUKHOBECHUE
JUHEWYAaTOro CHEKTpa aTroMa BOJOPOJA, €CTECTBEHHAass W HCKYCCTBEHHAas
PaIuO0aKTUBHOCTB;

OMHUCHIBATh W3YUYEHHbIC CBOWCTBA BEIIECTBA (AIEKTPUUYECKUE, MarHUTHBIE,
ONTUYECKHUE,  DJICKTPUUYECKYH0  MPOBOJUMOCTb  pPa3IUYHBIX  Cped) |
AJIEKTPOMArHUTHBIC SIBIICHUS (TIPOIECCHI), MCTOJNB3Yd (U3UYECKUE BEITHYMHBI:
AIEKTPUYECKUI 3apsill, CHJIa TOKa, JIEKTPUUECKOE HAINPSKEHUE, DIEKTPUUYECKOE
COMPOTUBJICHUE, PA3HOCTh MOTEHIMAJIOB, AJEKTPOJBIKYIAs CHUJia, padoTa TOKa,
WHIYKIUST MarHUTHOTO TMOJisA, cwia Ammepa, cuia JlopeHia, WHIYKTUBHOCTb
KaTYIIKW, SHEPrUs HJIEKTPUYECKOT0 M MArHUTHOTO TMOJed, MEepHoJ M YacToTa
KoJeOaHuii B KoyieOaTeIbHOM KOHTYpe, 3apsij W CWia TOKa B TPOIEcce
TapMOHUYECKUX DJICKTPOMATrHUTHBIX KoJieOaHW#, (OKYCHOE pacCTosHuE U
ONTUYECKasl CUJIa JIMH3bI, MPU OMHUCAHWM MPABUIBLHO TPAKTOBATh (HU3UUYECKUI
CMBICI HCIIOJB3YEMbIX BEJIMYMH, HMX OOO3HAUYCHUS W €IUHMIIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIONIME JTAHHYIO (DU3WYECKYI0 BEIUYUHY C JPYTUMH
BEITUYMHAMU;

OMUCHIBATh HW3YyUYECHHBbIE KBAHTOBBIC SIBJICHUS U MPOLECCHI, HCIOIb3YS
dbu3nyeckre BETUYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JIJTMHA BOJIHBI U



4acTOTa CBETA, SHEPTHsI U UMITYJILC (POTOHA, MEPUOJ TIOTypaciiaia, SHEPTHs CBsI3U
aTOMHBIX SIZIEp, TPU ONMUCAHWUU TMPABUIBLHO TPAKTOBATh (HU3UYECKUH CMBICIT
UCIIOJB3YEMbIX BEIIMYMH, UX OOO3HAYCHMS M €IUHUIIbI, YKa3bIBaThb (POPMYIIBI,
CBS3BIBAIOLIME JIAHHYIO (U3MYECKYI0 BEJIMYMHY C JIPYTUMH BEJIWYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBL

aHAM3UPOBATh (PU3UUYECKHE MPOIECCHI U SBIICHUS, UCIOJIB3Yys (PU3HUECKHEC
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI TTOCJIEIOBATEILHOTO U MapaJlIeIbHOTO
COEIMHEHNs MPOBOJHUKOB, 3aKOH J[xoyns—JIeHla, 3aKOH 3JIEKTPOMAarHUTHOW
WHIYKIHWH, 3aKOH MPSAMOJUHEUHOTO PAaCIPOCTPAHEHUSI CBETA, 3AKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODWHIITEHa mia pororddexra,
3aKOH COXPAHEHHUsI DHEPrUH, 3aKOH COXPAHECHUS HUMITYJIbCA, 3aKOH COXPaHECHUS
AIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHUsS MAacCCOBOrO 4HMCIa, MOCTYJarhl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpy 3TOM pasiindyaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHa, €ro MaTEeMaTHYEeCKOE€ BBIPAXKEHUE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MPUMEHUMOCTH;

OMPENIENIATh HANIPABIICHUE BEKTOPA UHIYKIIMM MarHUTHOTO TOJISI TPOBOHUKA
C TOKOM, cuiibl AMmnepa u cuiibl Jlopenua;

CTPOUTh U OIHCHIBATh H300paKEHHE, CO3/IaBAEMOE IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh HKCIEPUMEHTHI 0 MCCIEAOBaHUI0 (DU3UUYECKUX SBICHUU W
MPOIIECCOB C HCIOJB30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUMN: MPU ITOM
dbopmynupoBath MpoblieMy/3aadyy M TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEUIOKEHHOTO OOOPYIOBaHUS, MPOBOJUTH OMNBIT H
(bopMyIMpOBaTh BHIBOIBI,

OCYILECTBJISITh MPSIMbIE M KOCBEHHbIC U3MEPEHUS (DU3NUECKUX BEIUYUH, MPU
ATOM BBIOMpPaATh ONTUMAJBHBIA CIOCOO M3MEPEHHUS W HCIOJIb30BaTh W3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIENIOBATh 3aBUCUMOCTH (U3MUECKUX BEJIUMYUH C HCIOJIb30BaHHEM
NpSIMBIX U3MEPEHUM: MpPU ITOM KOHCTPYUPOBATH YCTaHOBKY, (UKCHUPOBATH
pe3yabTaThl MOJYYEHHOW 3aBUCUMOCTH (DU3WYECKUX BEJIWYUH B BHUAC TaOIMI] U
rpaduKoOB, JI€JIaTh BBIBOJIBI 10 PE3yJIbTaTaM HUCCIICIOBAHMUS;

coOII0/1aTh MpaBmiia 0€30MacHOr0 TPyJa MPHU MPOBEJACHUU HUCCIEOBAaHUN B
paMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIEeNOBATEIbCKON U TPOCKTHOU
JEATEIIBHOCTH C HUCIIOJIb30BaHUEM HM3MEPUTEIIbHBIX YCTPOUCTB U J1a0OPATOPHOTO
000py10BaHUS;

pemarh pacu€THBIC 3a7a4d C SIBHO 3aJaHHOM (DU3MYECKOW MOJEINbIO,
UCIOJIB3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIMITHI, HA OCHOBE aHaJIM3a YCJIOBHS 3a/1auu
BBIOMPATHh (PU3UYECKYIO MOJEINb, BBIACIATh (PU3MUECKUE BEIMYUHBI U (HOPMYIIBI,



HEOOXOJMMbIE ISl €€ pellleHus, MPOBOAUTH PACYETHl U OLIEHUBATH PEATBbHOCTH
MOJy4YE€HHOTO 3HauUeHUs (PU3NUECKOMN BEININHBI;

peliaTh KaueCTBEHHBIC 33/1a4H: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
[EMOYKY pacCyXIIEHHI C ONMOpoi Ha HM3YYECHHBbIE 3aKOHBI, 3aKOHOMEPHOCTH H
¢u3nueckue SBICHUS;

UCIIONB30BAaTh  MPH  pPEIIEHWH  y4yeOHBIX  3aJady  COBPEMEHHBIC
UHGOPMAIIMOHHBIE TEXHOJIOTUU VISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUU
U TIpe/ICTaBJICHUsl y4eOHOM U Hay4YHO-TIONMYJISIpHONW WH(pOpPMAIUHY, TTOTYYeHHOW U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUUYECKH aHAIM3UPOBATH MOTy4aeMyt0o HH(OPMAIIHIO;

OOBSICHATH MPUHLUIBI JEHCTBUA MAaIIMH, NPHOOPOB U TEXHUYECKUX
YCTPOMCTB, pa3inuyaTh YCIOBUSA UX O€30MacCHOTrO MCMOJIh30BAaHUS B MOBCEIHEBHON
KU3HU;

IPUBOJUTH PUMEPHI BKJIAJJa POCCUNCKUX U 3apYOCKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAayKd, B OOBSCHEHHE NPOLECCOB OKPYKAIOIIETO MHpA, B pPa3BUTHE
TEXHUKHU ¥ TEXHOJIOTHII;

UCIIONb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3WKE B MOBCEAHEBHOW >KU3HU
JUIst o0ecrieyeHus: 6€30MacHOCTH MpU OOpaIllEHUH ¢ MPUOOpaMU U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAaHEHUS 3/10pOBbs U COOJIIOJIEHUS HOPM 3KOJOTHYECKOIO
IIOBEJICHUS B OKPY’KaIOLIEH Cpene;

paboTaTh B TpymHme C BBHIMOJHEHHEM pPA3JIMYHBIX COIUANBHBIX POJEH,
IUTAHUPOBAaTh PabOTy TPYMNNBl, PAMOHAIBHO PpACHpPEeisaTh OOS3aHHOCTH U
IUIAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYalUsIX, aJ€KBaTHO OLIEHUBATh
BKJIAJ] KQXKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIICHUE PACCMaTpUBAEMON IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHmue pa3jiesioB U TeM ungpoBbie
Ne i/ P Konrtpoasnbie Ilpakruueckue (mupp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. DU3UKA U METOAbI HAYYHOI'O ITIO3HAHUSA
1.1 ®u3uKa U1 METOJbl HAYYHOTO TTO3HAHUS 2 bubmorexa HOK
' A Vi https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pa3zgen 2. MEXAHUKA
2.1 Kunemaruka 5 bubmorera [JOK
https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Huraniica ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPaHEHUSI B MEXAHUKE 6 1 1 hitps-//m.cdsoo.ru/Ti41bf72
Hroro no pazneny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJANHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubmuotexa [JOK
) TEOPHH https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2 1 1
3 OCHOBBI TEPMOHHAMHKI1 0 https://m.edsoo.ru/7f41bf72
13 ArperaTHble COCTOSTHUSI BEIIECTBA. 5 bubnnoreka [HOK

®a3oBbIe IEPEXOIbI

https://m.edsoo.ru/7f41bf72




Uroro no pazgeny

24

Paznen 4. JIEKTPOAUHAMUKA

bu6mmoreka [IOK
+ reKTpoCTaTHKa 10 https://m.edsoo.ru/7f41bf72
49 ITocTostHHBIN 71eKTpUYECKH TOK. TOKH B 12 bubnuoreka [IOK
) pa3IM4YHBIX cpenax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
Pe3epBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KJIACC

KoanuectBo yacon DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM ungposbie
Ne ni/m P Kourpoububle IIpakTHyeckue (1uubp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Paznen 1. JIEKTPOANHAMUKA
11 MarnuTtHoe nosne. DIeKTpoMarHuTHas 1 1 3 bubnunoreka [JOK
’ WHAYKLIUA https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 11
Paspnen 2. KOJIEBAHUSA U BOJIHbBI
1 MexaHn4YecKHue U AIEKTPOMAarHUTHBIE 9 | bubnuorexka [JOK
) KoJIeGaHust https://m.edsoo.ru/7f41c97¢
29 MexaHn4yeckne U dJIEKTPOMArHUTHBIS 5 | bubnmnorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c¢97¢c
bu6mmoreka [JOK
2. 1
3 Onmika 0 3 https://m.edsoo.ru/7f41c97¢c
Hroro no pazaeny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH

31 OCHOBBI crIEIIUATBHON TEOPUHU 4 | bubnmnoreka [JOK
) OTHOCUTEIIHLHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
but6mmoreka [JOK
4.1 i
VICMEHTBI KBAHTOBOH ONTHKH 6 https://m.edsoo.ru/7f41c97¢c
4.2 Crpoenue aToma 4 bubnmoreka [JOK




https://m.edsoo.ru/7f41c97¢c

4.3

ATOMHOE SApO

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazneny

15

Paznea 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 DJeMEeHTBI aCTPOHOMUU M aCTPOPHU3IUKU 7 Bubmmorexa LIOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 Ob6o06maromiee MOBTOPEHHE 4 ngj;;f;igﬁ%fmcwc
Hroro no pazneny 4
PesepsHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KosunyecTBo yacos DJIeKTPOHHbIE

Ne Hara nugpoBbIe

Tema ypoka Konrpoasusie IIpakruueckue op
n/n Bcero u3ydyeHusi oOpa3oBaTesIbHbIE

padoThI padoThI
pecypchl

®du3nka — HayKa O PUPOJIE.

1 Hayunebie MeTZK bl HO?I»)HapHI/ISI 1 bubnorexa LIOK

ya A https://m.edsoo.ru/ff0c32e2
OKPY’KaloILEero Mupa
Pousb 1 MecTo ¢uzuku B

) (GhOopMUPOBAHUN COBPEMEHHOM 1 bubnuorexa [JOK
HAay4YHON KapTUHBI MUDPa, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JEATEIbHOCTH JIIOIEN
Mexannueckoe IBHKEHUE.

3 OTHOCHTEIHFHOCTHh MEXaHHYECKOTO | bubmuorexa [JOK
newxeHus. [lepemenienue, CKOpocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMEpHOE NpsIMONIMHENHOE | bubnuoreka [IOK
JBIKCHHE https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpEHHOE IIPSIMOJIMHEWHOE | bubnnorexka [HOK
JBHKECHUE https://m.edsoo.ru/ff0c372e

6 CBobomHoe majienne. Y CKopeHue 1 bu6mmorexa [IOK
¢BOOOIHOTO ITaIEHNUSA https://m.edsoo.ru/ff0c39cc
KpuBonuneiinoe qBUKEHUE.

7 JBrm>keHre MaTepHaIbHON TOYKH IO 1 bubmmorexa LOK

P https://m.edsoo.ru/ffOc3ada
OKPY’KHOCTH
8 IIpuHiun oTHOcUTENbHOCTH [ anumes. 1 bubmuoreka [JOK




HuepunanpHble CUCTEMBI OTCYETA.
IIepssiit 3ak0oH HproToHa

Macca tena. Cuna. [Ipuniun

https://m.edsoo.ru/ffOc3be8

9 cynepno3uinu cuii. Bropoi 3akoH buGnnorexa LIOK
yHep - DTOpoR https://m.edsoo.ru/ff0c3be8
Hprorona s MaTepuaibHONM TOUKH

10 Tpetuii 3akoH HetoToHa 114 bubmumoreka [IOK
MaTepUaJIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHoro taroreHus. Cuna

11 TspkecTd. IlepBas kocMudeckas bubmorexa LIOK

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

12 Cuna ynpyrocru. 3akoH I'yka. Bec bubnuoreka [IOK
Teja https://m.edsoo.ru/ffOc3el8
Cuna tpenus. Koadduiment tpenus.

13 Cuna ZI(:H OTI/IBJ‘ICI—(IbI/I(l:I apu I[BI/IE(CHI/II/I bubmmorera [TOK

P P https://m.edsoo.ru/fl0c3£76
Tena B JKUAKOCTH HJIU ra3e
[TocrynarenbHOe U BpamareabHOe

14 JIBIKEHUE a0COIIOTHO TBEPIOTO Tea. bu6mmoreka [IOK
Mowmenrt cuiel. ITineuo cunbl. YenoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHSI TBEPJIOTO Tela
NMitynbsc MaTepraIbHON TOYKH,

1 CHCTEMBI MaTePUAITbHBIX TOYCK. bubnmoreka [JOK
HMitynbc critbl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
UMITyJIbca. PeakTuBHOE MBIKEHME
PaGora 1 MOIITHOCTE CHIIBL.

16 Kunerndeckast sHEprus MaTepruaabHON bubnmnoreka [JOK
Touku. Teopema 00 N3MEHEHUH https://m.edsoo.ru/ff0c4502
KMHETUYECKOW SHEPTUU

17 IlorenuumansHas sHEprus. bubnuoreka [IOK




18

[ToreHuunanbpHast S3HEPTUS YIIPYTO
ne(OPMUPOBAHHON TPYKHHBI.
[lorennmansHast SHEPTrHs Tesla BOIU3U
MOBEPXHOCTU 3eMIIH

[ToTeHIMaNbHBIC U HETIOTCHITUAILHBIC
cuitbl. CBs3b paboTHI
HCIIOTCHIUAJIBHBIX CHUJI C UBMCHCHUEM
MeXaHU4eCKOU OHCPIrur CUCTEMBI TCII.
3aKOH COXpaHEHHUS MEXaHUYECKOU
SHEPrUU

https://m.edsoo.ru/ffOc461a

bubmuorexa [JOK
https://m.edsoo.ru/ffOc478c

19

JlaGopaTopHnas pabota
«HccnenoBanue cBsi3u pabOTHI CHUIIBI C
U3MEHEHHEM MEXaHWYECKOW YHEPTUHU
TeJa Ha IPUMEpPE PACTSHKCHUS
PE3UHOBOTO JKI'YTa»

20

21

22

KonTponbhas pabota mo Teme
«Kunemaruka. Jlunamuka. 3aK0HbI
COXpPAHEHHUS B MEXaHHUKE»

OCHOBHBIE MOJOKEHUSI MOJIEKYIISIPHO-
KHHETH4YeCcKo! Teopuu. bpoyHoBckoe
nswxenue. Auddysus

Xapakrep JBUKEHUS U
B3aUMOJICHCTBUS YaCTHI] BEILIECTBA.
Mogenu cTpoeHUs Ta30B, JKUIKOCTEH
U TBEPABIX TEI

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

bu6mmoreka [JOK
https://m.edsoo.ru/ffO0c4dc?2

23

Macca monekyn. KonuuectBo
BemectBa. [locTostHHas ABoraapo

24

TemoBoe paBHOBecue. TemnepaTypa
u e€ u3Mepenue. [llkana Temneparyp




Lenscus

Wneansueiii raz 8 MKT. OcHoBHOE

bubmuorexa [JOK

25 ypaBHenue MKT https://m.edsoo.ru/ffOc4fde
AOlcomoTHas TeMIiepaTypa Kak Mepa

26 CpeaHel KHHETHYECKOM SHEPruun bubnunoreka [HOK
JIBUKECHHSI MOJIEKYII. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MenaeneeBa-Knanelipona

27 3akoH /lambToHa. ["a30BbIC 3aKOHBI
JlaGopaTopHnas pabota

73 «HMccnenoBanue 3aBUCUMOCTH MEXAY
napameTpaMH COCTOSHUS
Pa3peKEHHOT0 Ta3a»

79 H3onponecchl B ACATBHOM ra3e U X bubnnorexa [JOK
rpadguueckoe npeacTaBlIeHUE https://m.edsoo.ru/ff0c570e
BnyTtpeHnHss 3Heprus
TEPMOJIMHAMUYECKON CUCTEMBI U

30 criocoObl e€ m3mMenenus. Konmmuecto bubnuoteka [JOK
TEIJIOTHI U paboTa. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPrus OJTHOATOMHOTI'O UJ€AIIBHOIO
rasa

31 Bunae! renionepenaun bubmmorera [IOK

https://m.edsoo.ru/ff0c5¢c36
VnenbHas TEMI0EMKOCTh BEILIECTBA.
32 KonngecTBo TermoTs! mpu bubmmorexa [OK
. https://m.edsoo.ru/ff0c5¢36
Teruonepenade. AnuabaTHbIN Mporece

3 [TepBblii 3aKOH TEPMOJAMHAMUKH U €TI0 bubmuorexa [IOK
MPUMEHEHUE K U30IPOLIECCAM https://m.edsoo.ru/ffOcSefc

34 HeobpaTumocTs poIieccoB B bubnmoreka [JOK




npuponae. Bropoii 3akon
TEPMOJAMHAMUKU

[Tpuniun nevicreust u KII1/ TermoBoit

https://m.edsoo.ru/ff0c6230

bubmuoreka [JOK

35
MallWHbI https://m.edsoo.ru/ff0c600a
36 Huxi Kapno u ero KIIJ{
37 DKoJOoru4YecKue npooIeMbl
TEIUIOPHEPTETHKHU
18 O6o6maromuii ypok «MolekysipHast bubmmoreka [JOK
¢duznka. OCHOBBI TEPMOAMHAMUKI https://m.edsoo.ru/ff0c6938
KonTtponpHast pabora o Teme
39 «Monexynsipaas ¢puznka. OCHOBBI bubmmorexa LHOK
YA ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHKI
40 ITapooOpa3oBaHre U KOHICHCAITUS. bubnunoreka [JOK
Hcnapenue u KAIeHue https://m.edsoo.ru/ff0c63b6
AOCOmIOTHAS U OTHOCUTEIbHAS
41 BJI&KHOCTh BO3/1yXa. HachleHHbIl bubmmorexa [OK
Ayxa. HAChI https://m.edsoo.ny/ff0c64d8
nap
Teépnoe teno. Kpucramimueckue u
4 aMmopdHbIe Tea. AHU3OTPOIIHS bubnuoteka [JOK
CBOMCTB KpucTaJioB. Kuakue https://m.edsoo.ru/ff0c65f0
KkpucTaiibl. COBpeMEHHbIE MaTEePHAITBI
[TnaBneHue M KpUCTAIITA3AITHSI.
43 VY nenpHas TEMa0Ta MIaBICHUS bubmmorexa [TOK
! ' https://m.edsoo.n/ff0c6708
CyO6numarus
bubmuorexa [JOK
44 VYpaBHeHHe TEI0BOro H6anaHca
PABHCHHE TEIIOBOTO baar https://m.edsoo.ru/f0c6820
45 DnekTpu3anus Ten. DIEKTPUIECKUI bubnmoreka [JOK

3apsn. JIBa BUa 3JIEKTPUUECKUX

https://m.edsoo.ru/ffOc6bcc




3apsga10B

IIpoBOIHKKH, TUATIEKTPUKH U

46 OJYOPOBOIHUKH. 3aKOH COXPaHEHUI buGnnorexa LIOK
yip a ’ p https://m.edsoo.ru/ffO0c6bcc
3JIEKTPUYECKOTO 3apsijia
B3aumogneiictBue 3apsa10B. 3aKOH
47 Kynona. ToueqHblii dIIeKTpUUECKUIT Eubmorexa ITOK
Y ' p https://m.edsoo.ru/ffOc6ces
3apsia
Hanpsisk€HHOCTB IEKTPUYECKOrO
43 nonis. [IpuHuun cyneprno3uuuu bubnunoreka [JOK
ANEKTPUYECKHUX TToNel. JInnun https://m.edsoo.ru/ffO0c6df2
HAPSHKEHHOCTH
Pabota cun 3eKTpoCcTaTHIecKOro
49 nois. Ilorennuan. PasHocTh bubnnorexa LIOK
’ tadt. https://m.edsoo.ru/ff0c6£00
[IOTEHINAIIOB
ITIpoBOOHUKH U DUSIEKTPUKHU B
50 3J'IpeKT OCTaTUIECKOM HOIJ)'IC bubmmorera [TOK
p ) https://m.edsoo.ru/ff0c7018
JusnexTpuyeckas MpOHUIIAEMOCTb
bu6mmoreka [IOK
51 DaexkTpoéMKocTh. KoHaeHncaro
p A p https://m.edsoo.ru/ff0c7126
DNEKTPOEMKOCTD TIIIOCKOTO
52 KOHJEHcaTopa. DHEPTHU 3apsKEHHOTO bubmmorera [IOK
pa. P p https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
53 JlabGoparopnas pabota "M3mepenue
AIEKTPOEMKOCTH KOHAEHcaTopa"
[TpuHIUIT NENCTBUSA U IPUMEHEHNE
54 KOHJIEHCATOPOB, KOIMMUPOBATHHOTO

ammapara, CTpyHHOT0 MpUHTEpa.
DJIEKTpOCTaTUUYECKas 3aIUTa.




55

56

57

3a3emileHue AIEKTPOIpruOOpPOB

DNEKTPUUECKUN TOK, YCIIOBUS €TI0
cyuiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna Toka. Hanpspbkenue.
Conportusnenue. 3akon Oma aJist
y4acTKa Ienu

[TocnenoBarenvHOE, MapaiebHOE,
CMEIIaHHOE COSANHEHHE
npoBoAHKKOB. Jlaboparopnas pabota
«M3yueHne cMemaHHOro COeIMHEHUS
PE3UCTOPOB

PabGoTa 1 MOIIHOCTB AMEKTPUIECKOTO
ToKa. 3akoH Jlxoynsa-Jlenua

bu6mmoreka [IOK

0.5
https://m.edsoo.ru/ff0c7410

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

58

3axon OMa a1 OJTHOM (3aMKHYTOM)
anexktpuueckon uenu. Koporkoe
3ambikanue. JlaboparopHas pabora
«M3mepenune DJIC ucTouHMKA TOKA U
€ro BHYTPEHHETO COMPOTUBIICHHS

bu6mmoreka [IOK

0.5
https://m.edsoo.ru/ff0c7ae0

59

DNeKTpOHHAs! TPOBOAMMOCTH TBEPIBIX
METaJUIOB. 3aBUCUMOCTh
COHpOTI/IBJ'IeHI/Iﬂ METAJIIIOB OT
Temreparypbl. CBEpXIPOBOANMOCTh

60

61

DIEKTPUYECKUI TOK B BAKyyMe.
CBoliCcTBa 3JIEKTPOHHBIX ITyYKOB

[TonynmpoBogHUKH, UX COOCTBEHHAS U
pUMecHast MPOBOAUMOCTE. CBOICTBa
p—n-tiepexona. [lomynpoBoHUKOBEIE
IPUOOPHI

bubmuorexa [JOK
https://m.edsoo.ru/ffOc84ae




DJIEKTPUYECKUI TOK B paCTBOpPAX U

2 paciuiaBax JIE€KTPOJIMTOB. | bubnuorexa [IOK
DIIEKTPONUTHYECKAS JUCCOLIHAITHSI. https://m.edsoo.ru/ff0c82ba
DneKTpoaun3
DJIEKTPUYECKUI TOK B razax.

63 CaMoCTOSITEeIbHBIN 1 1 bubnuorexa [JOK
HECAMOCTOATENbHBIN pa3psax. MosHus. https://m.edsoo.ru/ffOc84ae
[Inazma
DneKTpruuecKue mpruodopsl U

64 YCTPOMCTBA U UX IPAKTUYECKOE 1 bubnnoreka [JOK
npuMeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH

65 O6o06maromuit ypok 1 bubnuorexa [JOK
«ONEKTPOIUHAMUKAY https://m.edsoo.ru/ff0c88be
KonTponbnas padbora no teme

66 «9nekrpocraruka. [locTosHHBIN | bubnuotexa [JOK
ANEKTpUYECKUil TOK. TOKHM B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX CPEAAX»

67 Pesepsublit ypok. KonTponbHast | bubnuoreka [IOK
pabora o Teme "DneKTpoauHaMHUKa" https://m.edsoo.ru/ff0c8c56

68 PesepBHblit ypok. O6o0maronmii ypok ] bubmuorexa [IOK
o temam 10 kiacca https://m.edsoo.ru/ffOc8t6c

OBUIEE KOJIMYECTBO YACOB I10 68
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11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
o
Jl:;n Tema ypoxa Beero Kontposbubie IIpakTnueckue i[:;:ennﬂ :)I;I[()l;l;ziz:eﬂbﬂme
padoThI padoThI pecypenr
[TocTostHHBIE MATHUTHI U X

| B3auMoJielicTBHE. MarHuTHOE 10JIe. | bubnunoreka LIOK
BekTop MaruutHON MHAYKIMU. JInHUM https://m.edsoo.ru/ff0c9778
MarHuTHON UHAYKIIMHU
MarauTHO€E 1oJIe MPOBOJIHUKA C

) TokoM. OnbIT DpcTeaa. | bubmmoreka [JOK
B3anmoneiicTBre NpOBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlabopaTtopHas pabota «3yueHue | | bubnmnorexa [JOK
MarHuTHOTO II0JI KaTYIIKHA C TOKOM» https://m.edsoo.ru/ff0c98fe
JleicTBME MarHUTHOTO MOJISI Ha
MPOBOJHUK ¢ TOKOM. Cuita Amrepa.

4 JlaGopatopHnas pabora | | bubmuoreka [IOK
«HccnenoBanue IerUcTBUSI https://m.edsoo.ru/ff0c9ac0
MTOCTOSTHHOTO MarHWTa Ha PaMKy C
TOKOM»

JleicTBME MarHUTHOTO TOJISI Ha

5 JBUKYITYIOCS 3apsSyKEHHYIO YaCTHILY. 1 bubmuorexa [JOK
Cuna Jlopennia. PaGoTa critbr https://m.edsoo.ru/ff0c9df4
Jlopenua
DOnekTpoMarauTHas HHAyKIus. [loTok

6 BEeKTOpa MarHuTHOM uHAYKIMu. IC 1
WHAYKIUU. 3aKOH 3JIEKTPOMArHUTHOMN




unaykiuu dapanes

Jlaboparopnas pabota
«MccnenoBanue sBICHUS
AIIEKTPOMATHUTHOM HHITyKIIUU

bubnunoreka LIOK
https://m.edsoo.ru/ffOcal50

NunykTuBHOCTB. SIBIICHUE
camounaykiuu. 31C caMOMHyKIIU K.
DHeprusi MarHuTHOTO TOJIsl KaTYIIKU €
TOKOM. DJIEKTPOMarHuTHOE 1oJie

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

TexHu4eckue ycTpoucTBa U ux
IIPUMEHEHHE: IIOCTOSTHHBIE MATHUTHI,
3JIEKTPOMArHUTBHI, JIEKTPOABUTATEINb,
YCKOPHUTENH 2JIEMEHTAPHBIX YaCTHLI,
MHIYKIIMOHHAs TI€Yb

10

11

12

13

O6o0maromuii ypok «MarautHoe
I10JI€C. QHGKTPOMaFHI/ITHaﬂ UHIAYKOUS

KonTponbHas pabora mo Teme
«Mar"auTtHoe I10JI€e.
SHGKTPOMaFHI/ITHaSI I/IHI[}/KIII/ISI»

CB00O/IHBIE MEXaHUYECKUE
Kosebanus. ['apMoHHUeckue
KosiebaHus. YpaBHEHHE
rapMOHUYECKUX KOJeOaHHH.
[IpeBpamenue saepruu

JlaGopatopHnast pabora
«MccrnenoBanue 3aBUCUMOCTH
nepuo/ia MajbIX KojaeOaHuii rpy3a Ha
HUTH OT JUITMHBI HUTU U MAcChl TPy3a»

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

bu6nmorexa LIOK
https://m.edsoo.ru/ffOcad58

bubnunorexa LIOK
https://m.edsoo.ru/ff0caf06

14

KoneGarenbHblil koHTYp. CBOOOTHBIE

but6mmoreka [IOK
https://m.edsoo.ru/ff0cb820




15

16

17

18

OJICKTPOMArHuTHBIC KOoJIEOaHHS B
nacajibHOM KOJIe0aTeIbHOM KOHTYPC.
Amnainorus MCKAY MCXaHUYCCKNMHU U
SJICKTPOMAariuTHbIMHA KOJICOAHHSIMH

®opmyna Tomcona. 3akoH
COXPAHEHUS SHEPTUU B UJICATBHOM
K0J1e0aTeIbHOM KOHTYpE

[IpencraBneHue o 3aTyxXaromx
KosieOaHusX. BbIHYXIeHHbBIE
MeXaHu4ecKue Konebanus. Pe3onanc.
BbIHYXIEHHBIE 2JICKTPOMAarHUTHBIC
Kose0anus

[lepemennsbiii Tok. CHHYCOMIAIbHBIN
IEpEMEHHBIN TOK. MOIIIHOCTH
MIEPEMEHHOT0 TOKAa. AMIUIUTYAHOE U
JEHCTBYIOIIEE 3HAUEHUE CUITbI TOKA U
HaIpsHKEHUS

Tpancdopmarop. [IpousBoacrtso,
nepeaaya v norpedieHue
JJIEKTPUYECKON SHEPTUU

bu6nmoreka [IOK
https://m.edsoo.ru/ffO0cb9c4

bubmuoreka [{OK
https://m.edsoo.ru/ff0cbb86

bu6nmorexa LIOK
https://m.edsoo.ru/ffOcbd34

19

Y CTpoNCTBO U MPAKTHYECKOE
IIPUMEHEHHUE DIIEKTPUYECKOTO 3BOHKA,
reHeparopa NepeMEeHHOro TOKa,
JIMHUH 3JIEKTpoliepesayd

but6mmorekxa [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTMYECKHE PUCKH NTPU
IIPOU3BOJCTBE AIEKTPOIHEPTUH.
Kynbrypa ncnonb3oBanus
JIEKTPO3HEPTUH B TOBCEIHEBHOMN
KU3HU




MexaHu4ecKue BOJIHBI, YCIOBHS
pacnpocrpanenus. [lepuon. Ckopocth

bu6nmoreka [IOK

21
pacrpocTpaHeHus U JJIUHA BOJIHBI. https://m.edsoo.ru/ffOcca54
ITonepeunsle ¥ MPOIOJIbHBIE BOIHBI
2 3Byk. CKOpOCTb 3ByKa. ' poMKOCTh bubnmnoreka HOK
3ByKa. Beicora ToHa. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DJEeKTpOMarHuTHbIE BOJIHBI, X
. bubnuorexa [{OK
23 CBOMCTBaA U CKOpocTh. [lIkana
https://m.edsoo.ru/ffOccfe0
3J€KTPOMAarHUTHBIX BOJIH
[IpuHUMnIBl paTUOCBS3U U
24 TeneBuaeHus. Pa3Butue cpeacts
cBA3U. Paguonokanus
)5 Konrponsnas pabdora «Konebanus u bubnuoreka [IOK
BOJIHBI» https://m.edsoo.ru/ffO0cc6f8
[IpssMonuHENHOE pacpoCTpaHEeHne
26 CBETa B OJJHOPOJIHOM Cpejie. bubnmnorexa [JOK
Toueynslil HICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OtpakeHue cBeTa. 3aKOHbI OTPAKEHHUS
. bubmuorexa [IOK
27 csera. [locTpoenne nzodpakeHuii B
https://m.edsoo.ru/ff0cd4e0
IJIOCKOM 3€pKajie
[Ipenomnenue ceera. [lonHoe
73 BHYTpEeHHee oTpaxeHnue. [IpenenpHbIi bu6muoreka [JOK
YI'oJ1 IIOJIHOI'O BHYTPEHHETO https://m.edsoo.ru/ffO0cd7f6
OTpaXKEHUs
79 JlabopaTtopHas pabota «3mepenne bubnmnoreka [JOK
IoKa3aTelis MPETOMIIEHUS CTEKIIAY https://m.edsoo.ru/ffO0cd67a
30 Jlunzel. [ocTpoenne n300paxeHuii B bubnmoreka [JOK




nuH3e. Popmysia TOHKOM JIMH3HI.
VYBenuueHue JIuH3bI

JlaGopaTopHas pabora

https://m.edsoo.ru/ffOcddle

31 «HccnenoBanue cBOUCTB
M300paXeHUI B TUH3AX»
Hucnepcus cBera. CloXHBIA COCTaB
1 oenoro ceera. L[Bet. JTabopaTopHas
pabora «HabmroaeHue nucrnepceun
CBETa»
13 Wntepdepennus cera. Audpaxus bubnuoreka [IOK
ceta. [ludpakimonHas pemeérka https://m.edsoo.ru/ffOced22
34 ITonepeyHOCTH CBETOBBIX BOJIH. bubnnorexa [JOK
[Tonspusanusa ceera https://m.edsoo.ru/ff0cf02e
35 OnTuyeckue MpuOOPHI U YCTPOMCTBA U
yCIOBUS MX O€30MacHOr0 MPUMEHEHUs
[’panutel npuMEeHUMOCTH
36 Kiaccuyeckor Mexanuku. [loctymarsr bubmuoreka [IOK
CIIEIMaTIbHON TEOPUH https://m.edsoo.ru/ffOcf862
OTHOCUTEIbHOCTH
OTHOCHUTENHHOCTH OJTHOBPEMEHHOCTH.
bubnunorexa LIOK
37 3ameyieHre BpeMEHH B COKpAIlleHNE
https://m.edsoo.ru/ffOcfad2
JUTHHBI
DHeprusi ¥ UMIYIbC PEIATUBUCTCKOMN
. bubmuoreka [JOK
38 yacTULbl. CBsA3b MAacChl C SHEPTUEH U
https://m.edsoo.ru/ffOcfc68
HMMITYJIbCOM. DHEPTHUS TTOKOS
KonrponsHas padora «OnTHKa.
. but6mmoreka [IOK
39 OcHOBBI cIELIMATIBHOM Teopun

OTHOCUTCIBHOCTH

https://m.edsoo.ru/ffOcf6f0




®otonsl. Dopmyna [Inanka. Jueprus

bu6nmmoreka [IOK

40
Y UMITYJIbC ()OTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIICIOBAHNE BuG 10K
HOJINOTEKA
41 otod(ddexra. OnwITe A. T'.
¢ b https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbl porodddekra. YpaBHeHHE
42 aﬁHMTe(IEHa Ji{(b(boma(bg)ema bubmmorexa LIOK
. ' https://m.edsoo.ru/ff0d01 5
«Kpacnas rpanuma» ¢potodaddekra
JlaBnenne cBera. Onbitel I1. H.
43 JlebeneBa. XuMuyeckoe AeHCTBUE bubnnorexa [IOK
AeBa. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHnuyeckue ycTpoiicTBa u
MPAKTUYECKOE TPUMEHEHHUE:
44
($OTORIEMEHT, POTOAATUHK,
coJIHeUHas baTapesi, CBETOIUO]]
45 Pemenue 3agad nmo reme «1€MEHTHI bubnuoreka [{OK
KBAaHTOBOU OITUKHY https://m.edsoo.ru/ff0d0302
Monens aroma Tomcona. OmBITE
46 Pesepdopna no paccesHuro o-4actu bubmorexa HOK
pPOpAA IO p t hitps://m.edsoo.ru/ff0d091a
[TnanerapHas MoJeNb aToMa
but6mmoreka [IOK
47 I1 b
OCTYHATEL HOpa https://m.edsoo.ru/ff0dOafa
W3nyuenne n mornomnieHne GpoTOHOB
48 i I/I}ll'lqe €XO0JIe aTOMa C O H(()ll)"O OBHS bubnmorexa LOK
P pexoa . 8 i https://m.edsoo.ru/ff0dOafa
SHEPTUU HA OpyTroi. Buasl ciekTpoB
BonHoBEIE cBOVicTBaA YacTUIl. BOIHEI
. . bubmuorexa [IOK
49 ne bpoita. KopnyckynsspHO-BOJIHOBOMN

nyanu3M. CIIOHTaHHOE U

https://m.edsoo.ru/ff0dOca8




50

BBIHYXXACHHOC U3JIYUCHUC

OTKpbITHE paInOaKTUBHOCTU. OMBITHI
Pesepdopna no onpenenenuto cocraBa
PaZAMOAaKTUBHOTO U3TyYCHUS

bubnunoreka LIOK
https://m.edsoo.ru/ff0d0fd2

51

CgoiicTBa anb(a-, 6era-, ramma-
n3iydeHus. Biausxue
PaJIMOAKTUBHOCTH Ha )KHBBIC
OpraHHU3MBbI

52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3orombl. Anbha-pacma.
DJEeKTPOHHBIN U MIO3UTPOHHBIN OeTa-
pacnazn. ['aMma-usiydenue

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

53

DHeprusi CBA3U HYKJIOHOB B sJIpE.
Snepubie peakuuu. AnepHbii
peaktop. [Ipo6iiembl, IEPCIEKTUBHI,
AKOJIOTHYECKHE aCIEKTHI SACPHON
SHEPTETUKHU

bu6nmorexa LIOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHbIe YacTUllbl. OTKpBITHE
MO3UTpOHA. MeTo 16l HAOTIOICHUS U
perucTpanuu JIEMEHTAPHBIX YACTHII.
Kpyrubiit cton «@yHnameHTanbHbIe
B3auMoJencTBus. EQUHCTBO
(bu3nUeCcKoil KapTUHBI MUPA»

bu6mmoreka IIOK
https://m.edsoo.ru/ff0d0e38

55

Bup 3Bé3gnoro neba. Co3sesaus,
SlpKI/Ie 3Bé3)II)I, IJIaHETHI, UX BUAUMOC
nBmxenne. ConHeyHas cucTeMa

56

Comnrite. ConHeyHas aKTUBHOCTD.
Uctounuk sneprun ConHIa U 3BE3]1




57

3BE3/1bI, UX OCHOBHBIE
XapaKTEePUCTUKU. 3BE3/bI [JTABHOM
IIOCJIEIOBATEILHOCTU. BHyTpeHHee
cTpoenue 3BE31. COBpeMEHHbIE
IIPEICTABICHUSI O IPOUCXO0XKICHUU U
sBosmronuu CoHIa U 3BE3]1

58

Muneunsii [Iyte — Hama ["anakruka.
[Tonoxxenue u nBuxenue CosHua B
lNamaktuke. 'anmaktuku. YEpHble IbIPHI
B s/Ipax rajJakTHK

59

60

Bcenennas. Pa3z0oeranue rajgakTHK.
Teopus bonbmoro B3peiBa.
PennkroBoe uznydeHue.
MeraranakTuka

HepemeHHHe HpO6J’IeMH ACTPOHOMHUU

61

KontponbHas padoTa «2J1€eMEHTHI
aCTPOHOMUU U acTPOPU3UKU»

62

O6o06matonuii ypok. Ponb pusuku u
ACTPOHOMHUHU B SKOHOMHUYECKOIA,
TEXHOJIOTHYSCKOM, COIMAIbHON 1
ATUYECKOH chepax NeaTeTbHOCTH
YyeloBeKa

63

64

O6o0maromuii ypok. Poms u mecto
(U3HUKN U aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTHHE MUPA

O6o6maromuit ypok. Poib
¢busnueckoit Teopun B GOpMUPOBAHUH
MpEeACTABICHUH 0 (PU3NUIECKOM
KapTHHE MHpa




O6o06maromuii ypok. Mecto
¢bu3nvecKkoil KapTHHBI MHpa B 001IeM

05 PSAly COBPEMEHHBIX €CTECTBEHHO- !
Hay4HbIX MPEJICTABICHUN O IPUPOJIC

66 Pe3epBHbIil ypok. MarHuTHOE M0JI€. |
DneKTpOMarHuTHasi MHAYKLHS
PesepBubiit ypok. Ontuka. OCHOBBI

67 CIICIMAIbHON TEOpUH 1
OTHOCUTEIIbHOCTH
Pezepubiii ypok. KBanToBas ¢pusuka.

68 SHGBEeHTH};I::TpOHOMHH u * 1 bubmmorexa [IOK

https://m.edsoo.ru/ff0d1784
acTpou3HuKH
OBUIEE KOJIMYECTBO YACOB I10 63
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YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» dusuka, 10 kimace/ Mskumes I'.41., byxosues b.b., Corckuit H.H. mox
penakuueit [lapdpentreBoit H.A., AkunonepHoe obiiectBo «M31aTE€IbCTBO
«IIpocsemenue»

» ®msuka, 11 krace/ Msakumes I'.J1., bByxosues b.b., Yapyrun B.M. non
penakiueit [TapdpentreBoii H.A., AktinonepHoe oomectBo «M31aTeascTBo

((HpOCBGHIGHHG»

METOAUYECKHUE MATEPUAJIbBI 1JIAA YUUTEJIA

®usuka. [loypounoe nnanuposanue 10-11 kmaccel. [IpocBemenue.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
NHTEPHET
http://school-collection.edu.ru, http://experiment.edu.ru, LIOP u pecypcel no

busuke
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