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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro ypoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TPeOOBaHUI K pe3yibTaTam
OCBOEHHUSI OCHOBHOW 0Opa30BaTeNbHOM MporpaMmsbl, npeactraBieHHbIX B OI'OC
COO, a Takxke c yuy€roM denepanbHON paboueil mporpamMmbl BOCIHUTAHUS U
KOHLIETIIIUUA TIpernoJilaBaHusi ydeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpTraHu3aIUAX Poccuiickoiu Odenepannu, pEATU3YIOIINX OCHOBHEIE
oOpa3oBareibHbIe MPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (POPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatonmuxcs 10-11 kmaccoB mnpu
oOyueHuu ux Qu3uke Ha 0a30BOM YpPOBHE Ha OCHOBE CUCTEMHO-JESTEIIbHOCTHOIO
noaxona. Ilporpamma mo ¢usmuke coorBerctByeT TpeboBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yibTaTam
OoOy4eHHMs, & TAKXKE YUYHUTHIBAET HEOOXOJMMOCTb PEATU3ALMH MEKIPEAMETHBIX
CBA3€H (PUBMKM C €CTECTBEHHO-HAyYHbIMU Y4YE€OHBIMM MpeaMeramMu. B Hel
OTIPENIENSAIOTCS OCHOBHBIE LIEIM U3Y4YEHHs] (U3UKHU HAa YPOBHE CPEIHEro OOLIEeTo
o0Opa3oBaHUsl, INIAHUPYEMBIE PE3YJIbTAaThl OCBOCHUS Kypca (DU3UKHU: JTUUHOCTHBIE,
MeTalpeIMETHbIE, IPEeIMETHBIE (Ha 0a30BOM YpOBHE).

[Iporpamma 1o gpu3MKe BKIFOYAET:

e IUIAHUPYEMBIE PE3yNbTAaThl OCBOEHUS Kypca (U3UKU Ha 6a30BOM YpOBHE, B

TOM YHCJIE MIPEIMETHBIE PE3YIbTAThl IO roJjaM O0yUYEHUS;

e cojepkaHue yueOHOTO mpenMera « Du3nKay 1o rojgam oOydeHusl.

®du3rka Kak Hayka O HauOoJjiee OOHIMX 3aKOHAaX NPUPOAbI, BBICTyIas B
KauecTBe y4eOHOIo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHuM 00 okpykaromiem mupe. IkoapHBIN Kypc GU3NKH — CHCTEMOOOpa3yIoIni
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PM3MUYECKUE 3aKOHBI
JexaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuznyeckoir reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenNesieT  XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe HSHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IOJIy4EHHUs] HOBBIX MAaTE€pHaIOB C 3aJlaHHBIMU CBOMCTBAMHU W JIPYTHX.
N3yyenue (Pu3MKM BHOCHUT OCHOBHOW BKJIaJ B (POpPMUpOBaAHME €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOOydaromuxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAYYHBI METOJI TO3HAHMSI IPU BBIMOJIHEHUU UMHU YUEOHBIX UCCIIEIOBAHUIA.

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



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISIETCA JIOTUYECKH
3aBEpUIEHHBIM, OH COAEPIKUT MaTepHUall U3 BCEX pa3lienoB (M3UKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKOMN, TaK U COBPEMEHHON (DU3UKH.

Hoes eenepanuzayuu. B COOTBETCTBMU C HEW MaTepuail Kypca (QU3HKU
o0ObeMHEH BOKPYr (Qu3nyueckux Teopud. Begymum B Kypce sBIsgeTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEpHUH, BEIICCTBE U
noJie.

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

Hoess npuxnaownoii  nanpasnennocmu. Kypc usuku mpeamnonaraer
3HAKOMCTBO C IIUPOKHM KPYTOM TE€XHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
W3YUYEHHBIX TEOPHI U 3aKOHOB.

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

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YpPOBHE CPEAHEro OOIero
oOpa3oBaHus SBIAIOTCS (pu3ndeckue Teopuu (GopMHpPOBaHUE MPEACTABICHUN O
CTPYKTYp€ MOCTpOeHUs (Pu3nueckoil Teopuu, posii PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLWIIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O MPUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHHl, JJIsI ONUCAHUS ECTECTBEHHO-HAyYHBIX SBJICHUN U
MIPOIIECCOB).

CHCTeMHO-AESATENbHOCTHBIN MOJAX0 B Kypce (M3UKU Pealn3yeTcs Mpexie
BCEro 3a CUET OpraHU3alUU SKCIEPUMEHTAIBHOU JAESITEIbHOCTH O00YYaroluXCsl.
Jlnst  6a3oBoro ypoBHsS Kypca (U3MKA — OTO HCIOJIB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OKCIEPUMEHTOB M JIA0OpAaTOPHBIX pPadoT,
KOTOpbI€ B mporpamme no (usuke oObeIMHEHBI B OOILIMNA CIHCOK YUYCHHUYECKUX
paKkTUYECKUX padoT. BhifeneHre B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
MPOBOAUMBIX JUUII KOHTPOJIE W OIEHKH, OCYIIECTBISCTCS y4aCTHUKAMU
o0pa3oBaTeNBLHOTO TIPOIIECCa HCXONS W3 OCOOCHHOCTEW IIJIAHUPOBAHUS U
ocHameHuss kaOmHera Qusmku. Ilpm 3ToM obOecrmieumBaeTcs  OBJIAJICHHUE
OOy4YaromMUMHUC YMEHHUSIMU TPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCIICIOBAHUS
3aBUCUMOCTEM (U3NYECKUX BEJIWYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHE YJIENAETCS PEHICHUIO PACYETHBIX M KA4YE€CTBEHHBIX
3amad. [Ipu 3TOM 1t pacu€THBIX 3a/a4y MPUOPUTETOM SIBISIIOTCS 3aJayd C SIBHO
3aIaHHON (hU3UYECKOM MOJIEIIbIO, TTO3BOJISIFOIIME MPUMEHSATh U3YYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH Kak M3 OJHOTO pasliena Kypca, Tak M UHTETPUPYs 3HAHUSA W3
pa3HbIX pasnenoB. Jlyid KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBISIOTCS 3aJaHUsS Ha
OOBSICHEHHE TPOTEKAaHUSI (PU3NYECKUX SBJICHHM U TPOILECCOB B OKPYXKAIOIICH
KU3HHU, TpeOytonue BbhIOOpa (U3MYECKON MOAENU Mg CUTyallMd MpakTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(bU3UKK Ha YpPOBHE CpEHEro 0011Iero 00pa3oBaHusl JOJKEH U3Y4aThCsl B YCIOBHSIX
MpeIMETHOr0 KaOuWHeTa (U3HKM WIA B YCJIOBHUSX HHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (Qu3MKM HOIKHO OBITH
HE0OX0aMMOe J1TabopaTopHOE OOOpYMOBAaHWE IS BBITIOJHEHUS YKa3aHHBIX B
nporpaMMme mo (Pu3uKe yUeHWYECKUX MPAKTUYECKUX paboT M IEeMOHCTPAIMOHHOE
o0opy10BaHHE.

JleMoHCcTpallMOHHOE  000pyZoBaHHEe (OPMHUPYETCSI B  COOTBETCTBUH C
OPUHIIAIIOM MHUHUMAJIbHOM JTOCTAaTOYHOCTH M  OOECHeYrMBaeT IOCTAHOBKY
NEPEYUCICHHBIX B TporpaMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpAMid st
UCCIICIOBAaHMUSI  M3yY4aeMbIX SIBJICHHH M  TPOIECCOB, OMIUPHUECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.

JlaGopatopHoe 00OpyAOBaHHE [UIsl YUYEHHYECKUX MPAKTUYECKUX pPadoOT
dbopMupyeTcss B BHIE€ TEMaTUYECKUX KOMIUIEKTOB M 0OECIedrBaeTCsl B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydaromuxcs. TemaTnueckue KOMIUIEKTHI
7a00paTOpHOTO OOOPYIOBAHUS JIODKHBI OBITh IOCTPOCHBI Ha KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX NMPHUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETHHBIX CUCTEM B BHJI€ TU(PPOBBIX TaOOpaTOPUH.

OCHOBHBIMHU LEJIIMHU U3y4€HUS PU3UKHU B 001IEM 00pa30BAHUU SBIISIFOTCS:

e (dopMupoBaHHE WHTEpeca M CTPEeMJICHHsS OOYYalOIIUXCS K HaydHOMY
U3YYCHUIO TMPUPOJBI, PA3BUTHE HMX HMHTEIUICKTYAIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIE MO3HAHUSI U (HOPMUPOBAHKE
MCCIIEIOBATENILCKOTO OTHOIIICHHUS K OKPYKAIOIINM SIBICHUSM;

e (opMHupOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ylbTaTa HW3y4eHUs
OCHOB CTPOCHHMSI MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DH3UKH;

e (QopmupoBanue yMmMeHUU OOBSCHATH SBICHUS C HCIOJIb30BAHUEM
bu3nYeCKUX 3HAHUIA U HAYYHBIX JT0Ka3aTEIbCTB;

e (opMupoBaHHE TMPEACTABICHUN O poiud (U3UKU OIS Pa3BUTHS IPYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHUH.

JlocTmxeHne 3TUX 1ene oOecreuynBaeTCsl pelieHneM CIIeIyIoIMX 3a1ad B

nporuecce u3ydeHus Kypca GU3NKU Ha ypOBHE CPEHEro 001Iero oopa3oBaHus:



e TmpuoOpeTeHWe  CUCTEeMBl  3HaHMH 00  o0mmx  (U3UYECKUx
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpHsIX, BKJTFOYASI MEXaHUKY,
MOJICKYJIIPHYIO  (PU3WKY, DJICKTPOJWHAMHUKY, KBAHTOBYIO (QHU3HKY U
AIIEMEHTBI aCTPOPU3UKH;

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

e OCBOCHHE CIOCOOOB peIIEHUs Pa3IUYHbIX 3a7ad C SBHO 3aJlaHHOMN
bu3nueckol MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3faHue GU3NIecKorl MOJEINH, aJIeKBATHON yCIIOBUSM 3aJa4H;

e TOHWMaHHWC (UBUYECKUX OCHOB WM TPHUHITUIIOB JCUCTBHS TEXHUYCCKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIHMSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAMHU CaMOCTOSTEIHHOTO IUIAHUPOBAHUS M TMPOBEIACHUS
(GU3MYECKUX SKCICPUMEHTOB, aHAIN3a W HHTEPIPETAIuU UHGOPMAIIHH,
OTIpeIeNICHNS TOCTOBEPHOCTH MOTyUYEHHOTO PE3YIIbTaTa;

e CO3JaHME YCIIOBUH JJISI Pa3BUTHSI YMEHHI MPOEKTHO-UCCIIEI0BATEIHCKOM,
TBOPYECKOH J1€ATEIbHOCTH.

Ha wuzydenne ¢usuku (6a30BbIiI ypOBEHb) Ha YPOBHE CPEIHETO OOIIETO
oOpazoBanus oTBoauTcst 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HEJENIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 10 (QU3MKE TMepedeHb JIaOOpaTOPHBIX H
MPAKTUYECKUX palbOT ABISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JelIaeT BBIOOP
MpoBeNeHUsT J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
0COOEHHOCTEN 00yUaroIUXCs.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Pazgen 1. ®u3uka ¥ MeTOAbI HAYYHOTI'O MO3HAHUS

®duszuka — Hayka o mpupoje. HaydHbie METOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Ponb 53KcnepuMeHTa W TEOPUU B MPOILECCE TO3HAHUS MPUPOIBI.
DKCIIEpUMEHT B (hU3BHUKE.

MonenupoBanue ¢Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIOTE3HI.
dusnyeckre 3aKOHBI U TEOpUH. [ paHUIBI TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[TpuHIIUIT COOTBETCTBUA.

Pons u mecto ¢usuku B GOpMUPOBAHWU COBPEMEHHONW HAyYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN AEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHasioroBble M IU(POBBIE HU3MEPUTEIbHBIE MNPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

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

[lepemerienne, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAsi CKOPOCTh) H
YCKOPEHUE MaTepuajbHOW TOUKHM, HUX TMPOEKIIMM Ha OCU CHUCTEMBI KOOpJIWHAT.
CrnoxeHue nepeMenieHnil U CI0KEHUE CKOPOCTEN.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHHUs, IyTH U MepeMelIcHus
MaTepUaibHOW TOYKHU OT BPEMEHH.

CBoboaHOe nageHre. Y CKOpeHHe CBOOOIHOTO MaICHUSI.

KpuBonuHentHoe  aBvKeHHE. [IBUKEHHE  MaTepUAIBHOM TOYKH IO
OKPY>KHOCTH C MOCTOSSHHOM MO MOJYJIFO CKOPOCTBIO. YTJIOBast CKOPOCTh, JIMHEUHAS
ckopocTh. [lepuoa u yactora obpamienus. [{eHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckue yCTpPONCTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JBH>)KCHUE CHAPSIOB, LICMTHBIE U PEMEHHBIE TTEpEavn.

Jlemoncmpayuu

Mogens cucTeMbl OTCU€Ta, WIITIOCTPAIUS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBHDKCHUS.

[IpeobpazoBanue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

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



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagiienne ckopocTy Ipu ABM>KEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHre HEpaBHOMEPHOTO JBUKEHHUS C LEIBIO ONPEACIEHUS] MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLIECHHS MEXAY NYTSAMH, ITPOUJICHHBIMU TEJIOM 34
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKHM BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BSI3KOU JKUIKOCTH.

N3yuyenue ABMKEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTM  ['ammnes.  IlepBeld  3akoH  HproToHA.
HNuepruanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepno3uuuu cui. Bropoi 3akoH HeroToHa
JUI MaTepUalibHOM TOUKHU. Tpetnit 3akoH HproTOHA 1151 MaTEpUaIbHBIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cumia Tsokectu. llepBas kocmumueckas
CKOpOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, CKoiapxeHus1, kauenusi). Cumna tperusi. Cyxoe
Tpenue. Cuia TpeHHs CKOJbXKEHUS U cuiia TpeHus nokos. KoadduuueHT tpenus.
Cuna conpOoTUBIICHUS MPH IBUKEHUU TEJIA B )KUJKOCTH UJIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE JIBIXKEHUE a0COIFOTHO TBEPOTO Tea.

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

TexHn4ecknue yCTpOWCTBA W NPAKTUYECKOE TPUMEHEHUE: MOAUIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepUum.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoit 3akon HeroToHa.

N3mepenune cuil.

CnoxeHue CHll.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmariuu.

HesecomocTe. Bec Tena npu yCKOPEHHOM MOIBEME U TTaJICHUH.

CpaBHEeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

VYcioBust paBHOBECHUs TBEPAOTO Teiia. Buibl paBHOBECHS.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pEe3MHOBOM 00pasiie, OT uX AehOopMaIivH.

HUccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO Tela, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonbl coXpaneHus 6 MexXaHuKe

NMnynbc MaTtepualibHOW TOYKM (Teja), CUCTEMbl MAaTEPUAbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHUE HMMITyJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTrBHOE IBMXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi sHeprusi MarepualibHOW TOUkH. Teopema 00 H3MEHEHHH
KUHETHUYECKOW YHEPTUMU.

[TorennumanbHas DHEPTHUA. [TorennmanbHas DHEPTUsA YIIPYro
nedhopmupoBaHHor — npykuHbl.  [loTeHlManpHass  SHEprust Tejna  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHunanbHble W HENMOTEHUHUANbHbIe  CUibl.  CBs3b  pabOTHI
HEMOTEHIHUAIBHBIX CUJ C W3MEHEHUEM MEXAHWYECKOW SHEPrUM CUCTEMBI TEIN.
3aKOH COXPAHEHUSI MEXaHUYECKON IHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHn4eckue yCTpOWCTBA U IPAKTUUECKOE NPUMEHEHHE: BOIAOMET, KOIED,
NPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoq NOTEHIIUATLHOM YHEPTUU B KHHETUUECKYIO U 0OPATHO.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

N3yuenne abCOJIIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanrie cBsi3u pabOThI CHIIBI ¢ U3BMEHEHHEM MEXaHWYECKOW SHEPTrHUH
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznen 3. MosexkyasipHas pu3uka 1 TEPMOJUHAMUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOT meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU UM UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. duddysus. Xapaktep ABUKEHUS WU
B3aUMOJECHCTBUS 4YacTULl BemlecTBa. MoAenum CTpOEHHUsI ra3oB, XUJIKOCTEU H
TBEPJBIX TEI U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl Moniekyi. KonunyectBo BemiectBa. [loctosiHHas ABoraapo.

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



Mopnens  unpeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KUHETUYECKOW TEOpUH HACaTbHOTO raza. AOCOJIOTHas TemIeparypa Kak mepa
CpelIHEN KWHETUYECKOM SHEpruu TEIIOBOro JBMKEHHMs dactul] rasa. [llkana
temnepatyp KenpBuna. ['a30BbIe 3akOHBI. YpaBHeHUEe MenaeneeBa—Knanelpona.
3akoH /lanbToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBICHHE H3OMPOIECCOB: H30TEpMa, H30X0Pa,
n3obapa.

TexHuyecknue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OmnbIThI, JOKa3bIBAIOIIME TUCKPETHOE CTPOEHHE BemiecTBa, (GoTorpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUIA.

OnpIThl 110 U PY3UN )KUIAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHUSI.

Mogens onbita llTepHa.

OnbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEXMOJIEKYJISIPHOTO
B3aMOJIEUCTBHS.

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

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHHWE COCTOSHHUS HCAIBHOTO rasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

OrnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHAT€ HAa OCHOBE M3MEPEHUU
00BEMa KOMHATBI, JIaBJICHUS U TEMIIEPATyphl BO3/lyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuKu

Tepmonnnamuueckass cucrema. BHYTpeHHsAs 3HEprusi TEPMOJAMHAMHYECKOU
CUCTEMBI U cIOcO0bI €€ n3meHeHus. KonmmuecTtBo TemioTel U pabota. BHyTpeHHs s
HEpPrus  OAHOATOMHOTO  WJACAJIbHOrO  Tra3a.  Buael  Temonepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3JTydeHHE. Y IeJIbHas TEIIOEMKOCTh BEILECTBA.
KonuvecTBO TEMIOTHI pH TEIJIONEpeaaye.

[Tonsitue 006 ammabatHoM mporecce. [lepBblii 3aKOH TEPMOIMHAMUKH.
[Ipumenenne mepBOro 3akOHAa TEPMOJUHAMHKH K u3ompoieccaMm. ['padudeckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTtuMocTh IPOLIECCOB B IPUPOIE.

TeruioBpie  mammHbl.  [IpuHOUWNBI  JEWCTBHUS  TEIUIOBBIX  MAIIWH.
[IpeoOpa3zoBanust SHEpPruM B TEIJIOBBIX MamHax. Kod(p@uIMEeHT Moie3Horo
nericTBus TemuioBod MmamumHbl. I{ukn KapHo m ero ko3pduumMeHT IOIe3HOTro
JNEUCTBUS. DKOJIOTMYECKUE MPOOJIEMbI TEIUIOIHEPTETUKH.



TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATElNb
BHYTPEHHETO CrOpaHusi, OBITOBOM XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MmeHeHue BHYTpEHHEH HSHEpruy Teja MpU COBEPIICHUU PAOOTHI: BBLIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3@upa B
JATYHHOU TpyOKe IMyTEM TpeHHsI (BUIEOAEMOHCTPALINS).

N3MeHeHne BHyTpEHHEN SHEPIruu (TeMIlepaTypbl) Tela IpH TeIionepeaye.

OneiT MO aauabaTHOMY pAacCIIMPEHUIO0 BO3Ayxa (OMBIT € BO3AYLIHBIM
OTHHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATEIS BHYTPEHHETO CTOPaHHUs, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

N3mepenne yaenbHON TEII0EMKOCTH.

Tema 3. Azpecamnivie cocmoanusn éewyecmea. Pazoevie nepexoonl

[TapooOpa3zoBanue u koHneHcarus. Vcnapenue u kuneHue. AOCOMIOTHAS U
OTHOCUTEJbHAS BIAXHOCTh BO3QyXa. HachlmeHHBI map. YaelbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUTIEHUSI OT AaBJICHHUS.

TBépnoe Teno. Kpucramnmmueckue u amopdHbie Tena. AHU30TPONIHS CBONCTB
kpuctaiuioB. Kuakue kpuctaibel. CoBpemMeHHble Marepuaibl. [lnmaBienue u
KpUCTajuIM3anus. Y AesibHas TerioTa miasieHusd. Cyonumanusi.

VYpaBHeHUE TEMIOBOTO OajiaHca.

TexHuyecknue yCTpOCTBA W MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTHUU MOJTYYEHUSI COBPEMEHHBIX MaTEpPUaJoOB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBOMCTBa HACBIIICHHBIX apOB.

Kunenuve npy MoHWKEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIaXKHOCTH.

HabGnronenue HarpeBaHus U MJIaBJIEHUS KPUCTAUIMYECKOTO BEILIECTBA.

JleMOHCTpalusi KpUCTAIIIOB.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inexkmpocmamuxa
OnekTpu3anus Tel. OJEKTpUYecKHil 3apsia. J(Ba Buaa »IEKTPUUYECKUX
3apsinoB. [IpOBOJMHUKHM, OUANEKTPUKU W MOJYNPOBOAHUKHU. 3aKOH COXPAHECHHS
AIIEKTPUYECKOTO 3apsija.
B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbli AJNEKTPUYECKUN 3apsia.
OnekTpuueckoe mojie. Hanpspk€HHOCTh  AneKTpudeckoro moiig. [IpuHuun



CYyNEPHO3ULIUNA DHNEKTPUUYECKUX Tojeil. JInHUM HanpsKEHHOCTU 3JIEKTPUUYECKOTO
TIOJISL.

PaGora cumnm  anektpocrarmueckoro  mojsa.  I[lotenmuman.  Pa3HocTh
NOTEHUHUAIOB. [IpOBOOHMKM UM AMANEKTPUKU B 3JIEKTPOCTATUYECKOM TOJIE.
Jwusnextpruyeckasi MPOHUIIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DNeKTpOEMKOCTh TUIOCKOIO KOHAEHCATOpa.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3aluTa, 3a3eMJICHHE 3JIEKTPONpPUOOpOB,
KOH/JICHCATOp, KONMMPOBAJIbHBIN annapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AIEKTPOMETPA.

B3anmoeiicTBUE Ha3IEKTPU30BAHHBIX TE.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEN.

[IpoBOAHUKH B JIEKTPOCTATUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIA3JIEKTPUKY B SJIEKTPOCTATUYECKOM TTOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAatopa OT IUIOIIaaH
IJIACTHH, PACCTOSHUSI MEXAY HUMHU U AUAJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHJEH CaTopa.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

N3mepeHune 3MeKTpOEMKOCTH KOHJIEHCATOPa.

Tema 2. Ilocmoannbstii 3n1ekmpuueckuii mox. Toxu 6 paziuunvix cpeoax

ONEeKTpUYECKU TOK. YCIOBHUS CYIIECTBOBAHUS DJIEKTPUYECKOrO TOKAa.
Nctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 y4acTKa LEeMu.

DNEKTPUYECKOE COMPOTUBIIECHUE. YIECIbHOE COMNPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenbHOE, TApaIEIbHOE, CMEIIAHHOE COCIMHEHUE TTPOBOITHUKOB.

Pabora nanektpuueckoro Toka. 3akoH JDxoyns—Jlenna. MomHOCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOJIBUKYIIAasi CUja M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akoHn Oma 11 OJHOM (3aMKHYTO#) 5ieKTprudeckoi nenu. KopoTkoe 3aMbIkaHKeE.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCUMOCTH
COMPOTUBJICHUSI METAJLJIOB OT TeMmIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA JIEKTPOHHBIX MYYKOB.

[TonynpoBOHUKHY. CobOcTBeHHas u puMecHast MIPOBOJAUMOCTh
noJrynpoBogHUKOB. CBoicTBa p—N-niepexoa. [lomynmpoBoHUKOBBIE TPUOOPHI.

DONeKTpUYeCKUid TOK B  pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJIUTHYECKAS JUCCOUUALNS. DIEKTPOIIU3.



OnekTpudeckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTENbHbBIN
paspsa. Monnus. [1nazma.

TexHHUYecKue YyCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEpMETp,
BOJIbTMETP, PpEOCTAaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBATEIbHBIE IPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS], BAKYYMHBIN TUO/,
TEPMHUCTOPHI B (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIN TNO/I, TaTbBAHUKA.

Jlemoncmpayuu

M3mepenne CUilbl TOKA U HATIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepraa.

CMelaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MEpeHHe JIEKTPOIABWXKYIIEH CHIbl. KOpOTKOe 3ambIKaHHE
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTD COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

HckpoBoii paspsaa M NPOBOJAUMOCTb BO3yXaA.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopuvie padomul

N3yyeHnue cMenaHHOrO COEIMHEHNS PE3UCTOPOB.

W3mepenne 3JIeKTPOABMKYILIEH CHIIbI UCTOYHHMKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

HaoGmroienne amexTpoimsa.

MesxknpeaMeTHble CBSI3H

Nzyuenue xypca gusuku 0a3oBoro ypoBHsa B 10 kjacce ocyliecTBIsieTCS
y4€TOM COJEpP)KATEIbHBIX MEXKIPEAMETHBIX CBS3€d C KypcamMd MaTE€MaTHKH,
OMOJOruu, XUMHUH, reorpadyu U TEXHOJIOTHUH.

Mesicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAay4HbIH (akT, runores3a, (Qu3uueckas BeIMUYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SIKCIEPUMEHT, MOJIETUPOBAHNUE, MOJIEIIb, U3BMEPEHHE.

Mamemamuxa: pelleHWEe CUCTEMbl ypaBHEHUM, JMHEWHas (yHKIMS,
napabona, runep0oiia, UX rpauku U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIIUU:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI U UX NPOEKIIMHU HA OCU KOOPJMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABMIXKEHHE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEIUIONEPEIayu, TEMIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOM IPUPOJIE.

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



ra3oB, DJJIEKTPUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHYECKAS IMCCOLMALNSA,
rajbBaHUKA.

I'eoepaghus: BIaxXHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHME IBUKEHUN C HCIOIH30BAHHMEM MEXaHU3MOB,
y4€T TpPEHUS B TEXHUKE, MOMALIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET M JApPYTHE), JBHUraTeilb BHYTPEHHETO
cropaHusi, napoBasi TypOHHa, OBITOBOM XOJOJIMUIBbHUK, KOHIULIHUOHEDP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJI€ HAHOMATEPHUAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTPYWUHBIN MIPUHTED, 3JIEKTPOHArpeBATEIIbHbBIC npuodopkI,
AIIEKTPOOCBETUTEbHBIE PUOOPHI, FaIbBaHUKA.

11 KIIACC

Paznen 4. DiaekrpoauHaMuKa

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

[locTosiHHBIE ~ MarHWTHl.  B3auMoaelCTBHE  IMOCTOSIHHBIX ~ MAarHUTOB.
MarnntHoe mone. Bexkrop marHuTHOM wuWHAYKUOMH. [IpyHIMND cyneprno3unuu
MAarHWTHBIX TMOJIeH. JINHMM MarHUTHOM MHAyKIUW. KapTuHa NMHUNA MarHUTHON
WHIYKIUU T0JIS TIOCTOSIHHBIX MarHUTOB.

MarautHoe 10JIe TPOBOAHMKA C TOKOM. KapTHa 5nMHUN WHIYKIHH
MarHuTHOTO TOJI JUIMHHOTO MPSMOIrO IMPOBOJHHUKA M 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJAHUKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoneicTBre npoBOJHUKOB €
TOKOM.

Cunia Amnepa, €€ MOLyJIb U HallpaBJICHUE.

Cuia JlopeHua, €€ MOyJib M HallpaBlieHHE. J[BUKEHNE 3apSAKEHHON YaCTULIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopenia.

SIBeHMe ANEKTpOMAarHWTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHMTHOM
WHIYKIUU. OJIEKTPOJABMXKYINAsA CHJIa HWHAYKOMU. 3aKOH JJIEKTPOMAarHWTHOW
nHaykunu @apazes.

BuxpeBoe »ieKTpuyecKoe Tosie. OJIEKTPOJABIKYILIAs Cujla WHIYKIUU B
MIPOBOJAHUKE, IBHXKYILEMCS IOCTYNATENBHO B OTHOPOJHOM MarHMTHOM TIOJIE.

ITpasuno Jlenua.

NHayKTUBHOCTE.  SIBIIGHME CAaMOMHAYKLUWHU. OJEKTPOABMXKYyLIas  cujia
CaMOMHIYKIIHH.

OHeprusi MarHUTHOT'O TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpoHMCTBA M NPAKTHUYECKOE TNPHUMEHEHHE: TOCTOSHHBIC
MarHuThl, 3JEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YacCTHUL, MHAYKIIMOHHAS [1€Yb.



Llemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

JIvHUKM MHAYKIIMA MarHATHOTO MOJIA.

B3anmoseiicTBrue 1ByX NIPOBOJIHUKOB C TOKOM.

Cunia Ammepa.

JerictBue cuibl JIopeHa Ha NOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKIINAH.

[IpaBuno Jlenua.

3aBUCHUMOCTD JJIEKTPOJBHKYIIEH CHIJIBI MHAYKIHH OT CKOPOCTH MU3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHue caMOMHIYKIIHMH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBHS MOCTOSHHOTO MAarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW MHYKIUU.

Pasznea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUmMHble KO1e0AHUA

KonebarenpHast  cuctema. CBoOOAHBIE  MEXAaHUYECKHE  KOJIE€OaHMU.
["apmonunyeckue konebanus. [lepumon, wacrtora, amrumryga u ($aza KoyieOaHUU.
[IpyVMHHBIN MassTHUK. MareMaTu4eCcKuil MasiTHUK. YPaBHEHHE TapMOHHYECKHUX
kosebanwuii. [IpeBpareHne sHepruu NPy TAPMOHUYECKUX KOJICOAHMSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIC KOJEOAHUS B
UJeaJTbHOM KOJIEOATEIbHOM KOHTYpe. AHAJIOTUSI MEXIy MEXaHWYECKUMHU U
AJIEKTPOMArHUTHBIMU KoJieOaHusiMu. @Dopmyna Tomcona. 3akoH coOXpaHEHUs
HHEPTUU B UJICATTHHOM KOJIeOaTEIbHOM KOHTYDE.

[IpencraBienue o 3aTyXaroUuMx KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJiebanusi. PezoHanc. BeIHYK/I€HHBIE 2JIEKTPOMArHUTHBIC KOJICOAHMUS.

[lepemennplii TOK. CHHYCOMAAIBHBIM NEPEMEHHBIA TOK. MONIHOCTB
MEPEMEHHOT0 TOKAa. AMIUIMTYIHOE€ W JACHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedIeHUE IIEKTPUUSCKOM
SHEPIruM. DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJICTBE JIEKTpodHepruu. Kynbrypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTUU B IOBCETHEBHOM KU3HMU.

TexHndeckrue yCTpOMCTBA M NPAKTUYECKOE IMPUMEHCHHE: DIICKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TMHUU AJIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojaeOaTeNbHON CUCTEMBbI (NIPY>KUHHBIA WM
MaTeMaTUYECKHI MasSTHHK).



Hab6nronenue 3aTyxarmmx KoJaeOaHmi.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

HaGnronenue pezoHanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuuiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
3JIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3oHaHC mnpu MOCHENOBATEIbHOM COEIMHEHHHM pPE3UCTOpa, KAaTYIIKU
MHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUYU AIEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbomul

HccnenoBanue 3aBUCMMOCTH TEPUOJIa MalbIX KOJeOaHHUH rpy3a Ha HUTH OT
JUIMHBI HUTU ¥ MAaccChl rpy3a.

HccnenoBaHue IMEPEMEHHOTO0 TOKa B ILENM U3 IOCJIEN0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUMHbBIE 60JIHbL

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHenus. [lepuon. CkopocTb
pacnpocTpaHeHusi W JUIMHA BOJIHBL. [lomepeuHble W TPOJOJIBHBIE BOJIHBI.
HnTepdepenius u qudpakius MEXaHUYECKUX BOJIH.

3Byk. CxopocTb 3ByKa. ' poMKoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DJEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumHuas opuenrtanus BektopoB E, B, V B anexkrpomarauTHoi BoiHe. CBOMCTBA
3JIEKTPOMArHUTHBIX BOJIH: OTpaX€HHUE, MpeJIOMIICHUE, Moysgpu3anus, Tudpakuus,
uHTepdepenus. CKOpoCcTb 3JE€KTPOMAarHUTHBIX BOJIH.

[IIkana 35I€eKTPOMarHUTHBIX BOJIH. [IpUMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMIBI paguOCBs3U U TeNeBUACHUA. Pannonokanms.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHUYecKue yCTPOMCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTHI, YJIbTPAa3BYKOBasl [IMarHOCTHKAa B TEXHHKE M MEIMIIMHE, pajaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBU-neys.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MOMEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneOGmromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGnronenue orpakeHus: M NpeJoOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nntepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI pE30HAHC.

Habmonenue cBA3M I'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
Y4aCTOTON KOJeOaHMIA.



HccnenoBanre  CBOMCTB  3JEKTPOMArHUTHBIX  BOJIH: OTpPaKEHHE,
nperoMIIeHUE, MONsIpu3anus, AMppakuus, uHTepdepeHIHs.

Tema 3. Onmuxa

['eomeTpuueckass ontuka. IIpsMonuHENHOE pacIpoCTpaHEHUE CBETAa B
ogHOpoAHOU cpene. JIyu cBera. ToueuHbli HICTOUHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs1 cBeTa. [locTpoeHne m3o0pa)keHuil B
IJIOCKOM 3€pKale.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. lIpenenbHbId yroja MOJIHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceeta. CroxxHbIi cocTaB Oenoro cBeta. LIBerT.

ColOuparome U pacceuBaroiiue JuH3bl. ToHKas JuH3a. DOOKYyCHOE
paccTosTHUE W ONTHYECKas cuiia TOHKOM JuH3bl. [locTpoenue uzoOpakeHUil B
coOMparoluX U paccenBaromux JuH3ax. Dopmyna TOHKOW JTUH3BI. Y BEJIMYEHUE,
JTaBa€MOE€ JINH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHblEe HCTOYHUKH.
VYcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HUHTEphEpEHIIMOHHON
KapTUHE OT IBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpaxuus cBera. JudpakiuoHHas pemérka. YcCIOBUE HaOIIOICHUS
IJIaBHBIX ~ MAaKCUMyMOB TIpM  TAJEHUM MOHOXPOMATHYECKOr0 CBETa Ha
TU(GPaKIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuueckue yCTpOWCTBa M TMPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
dboToanmapaT, MNPOCKIMOHHBIM amnmapaT, MHUKPOCKOI, TEeJIeCKOM, BOJOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIéTKa, MOJISIPOUI.

Jlemoncmpayuu

[IpssMONMHEHOE pacpOCTPAaHEHUE, OTPAKEHHE W IPEJIOMIICHUE CBETA.
OnTuyeckre mpudOpHI.

[TonHOE BHYyTpeHHEE OTpaxkeHre. Mojielib CBETOBOAA.

HccnenoBanrie CBONCTB U300paKEHUI B JIMH3aX.

Mopenu MUKpocKora, TeJIeCKona.

Habmronenune natepdepeHIny CBeTa.

HaOmronenue nudpakiuu ceera.

HaOmronenue nucnepcuu cBera.

[TonyueHne ciekTpa ¢ MOMOUIBIO MPU3MBI.

[Tomy4yeHune cexTpa ¢ mMOMOIIBIO TUGPAKIIUOHHON PEIIETKY.

Hab6nronenue nonsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomuwl



W3mepeHune nokasaTesns NpeJoMIIEHHs CTEKIIA.
HccnenoBanue CBOMCTB N300paK€HUH B JIMH3AX.
HaOnronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH

['panuubl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTynarsl
CIEUHUAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBApPUAHTHOCTH MOAYJS CKOPOCTH
CBETA B BaKyyMe€, PUHIIUI OTHOCUTEIBHOCTH DUHILITEMHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEIJICHHE BPEMEHU U COKpALICHUE
JUTVHBI.

OHeprus 1 UMIYJIbC PEIATUBUCTCKON YaCTULIBI.

CBs13b Macchl € DHEPrUel U UMITYJIbCOM PEISATUBUCTCKOW YaCTHUIIBI. DHEPTHS
IIOKOA.

Pazgea 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. opmyna [lnanka cBsizu sHEpruu (HOTOHA C €T0 YACTOTOM. DHEPTHS
U UMITYJIbC (DOTOHA.

OTtkpoiThe 1 ucciaegopanue porodPpdexra. OnbiTel A. I'. CtoneroBa. 3akoHbI
dotorpdexra. YpaBuenue DuHmTeitHa st hoToddpdexra. «KpacHas rpanHunar
dboToaddexra.

JHaBnenne cBera. OnbiThl I1. H. JleOGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHuyeckue yCTpPOMCTBA M NPAKTHUECKOE MpPUMEHEHHUE: (POTODIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®oTo3(PheKT HA YCTAaHOBKE C [IMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (PoTodddeKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHUrO 0 -4acTHII.
IImanerapHas Mmopmens aroMma. llocrynatel bopa. M3nyduenue u morionieHue
(GOTOHOB TpU Mepexojie aToMa C OJHOTO YpPOBHS JHEPrUU Ha nApyroi. Bumbr
crekTpoB. CIEKTp YpOBHEW SHEPrUu aToMa BOJIOPO/Ia.

BousiHOBBIE cBOViCcTBA yacTull. BosHbl ne bpoiiist. KoprycKyisipHO-BOJIHOBOM
Ty aliu3M.

CHnoOHTaHHOE U BBIHYKJICHHOE U3JTyYeHHUE.

TexHH4eCKHe YCTPOMCTBA M MPAKTUYECKOE NPUMEHEHHE: CIEKTPaJIbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBII KOMITBIOTED.



Llemoncmpayuu
Mopnens onsita Pesepdopra.
Onpenenenue AJIMHBI BOJIHBI J1a3epa.
HabGnronenue iMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.
Jlazep.
Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul
Habnronenue IMHEHYaToro CuekTpa.
Tema 3. Amomnoe a0po
OKCIEPUMEHTBI, JTOKA3bIBAIOIIUE CIIOXKHOCTh CTpOeHUs sAnpa. OTKpbITHE
pagunoaktuBHOocTH.  OmbiTel  Pesepdopaa  mo  ompenmeneHuro  cocraBa
panuoakTuBHOrO wu3mydeHus. CBoiictBa anbda-, Oera-, raMMa-u3IydCHHS.
BnusHre pagoaKTUBHOCTH Ha JKUBBIE OPTaHU3MBI.
OTtkpeiTHE TpOTOHA M HeWTpoHa. HykimonHas monens siapa ['eiizenOepra—
WBanenko. 3apsa sapa. MaccoBoe uucno sapa. M3otonsl.
Anba-pacnan. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. I'amma-
U3JIydeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.
DHeprus CBA3M HYKJIOHOB B sifpe. SAnepHbie cuibl. Jlepext Maccel siapa.
S nepHble peakunu. Jlenenue u CUHTES sIEp.
SAnepnwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl W TEPCHEKTUBBI
AJIEPHON DHEPTETUKH. DKOJIOTHYECKUE ACTIEKThI IACPHON SJHEPTETUKH.
DiieMeHTapHble YacTUIbl. OTKPBITUE TO3UTPOHA.
MeTob1 HaOJTIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YaCTHII.
dyHIaMeHTanbHbIe B3aUMOJIeHCTBUA. EAMHCTBO pu3nueckoi KapTUHBI MUPA.
TexHruYecKue yCTpOMCTBAa U MPAKTUYECKOE NPUMEHEHHUE: JO3UMETP, KaMepa
Buiibcona, siiepHbIil peakTop, aToMHast 6oMoa.
Jlemoncmpayuu
CUéTYrK MOHU3HPYIOIINX YaCTHUL.
Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul
HccnenoBanre TpeKOB YacTUIL (M0 TOTOBBIM (OoTOrpadusim).

Pa3znen 8. JieMeHTHI ACTPOHOMUY M aCTPOPU3NKH

DOtanbl pa3BUTHS acTpoHOMUU. [IpuKkiiagHOE 1 MUPOBO33PEHUYECKOE 3HAUCHUE
aCTPOHOMHH.

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

ConHeuHas cucteMma.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprum ConHI@ U 3BE3.
3BE31bI, UX OCHOBHBIC XAapAKTEPUCTUKHU. J(MarpaMma «CHEKTPaJIbHBIM KJIacc —
CBETUMOCTB». 3BE3JBI TJIABHOM IOCIEIOBATEILHOCTH. 3aBHCHMOCThL «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM IMOCJIEAOBATEIIbHOCTU. BHyTpeHHEe CTpoeHue



3B€311. COBpEeMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3Botonnu CoJiHIA U
3BE3/1. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — nama [Mamaktuka. ITonoxenue n aBukenue ConHia B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPBI B sapax
TaJIAKTHK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa00sa. Pazberanne rajakTuk.
Teopus bonpmoro B3peiBa. PenukToBO€E H3IydeHHE.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMMUH.

Vuenuuecxue nabnooenus

HaOnroienusi HEeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMIIBIOTEPHBIX
MPUJIOKEHUIN JJIsI OTPE/IeNICHUs] TI0JIOXKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be31s1 CEBEpHOIro MOTYIIAPUS U IPKHUE 3BE3MBI.

Hab6mronenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo0o01maromiee MOBTOPEHUE

Ponp ¢usuku u  acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M ATUYECKOU c(pepax nesTeabHOCTH YEIOBEKa, POJIb U MECTO (PU3MKH
¥ aCTPOHOMUHU B COBPEMEHHOU HAy4YHOU KapTHHE MUPA, poib (HU3UIECKON TEopuun
B (GOpPMHpPOBAHUM TIPEACTABICHUNM O (UUYECKOM KapTUHE MHpa, MECTO
(bU3nYeCKO KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MesxknpeaMeTHble CBA3H

N3yuyenue kypca ¢usuku 6a3oBoro ypoBHsS B 11 kiacce ocyiiecTBIsSE€TCs ¢
YYETOM COAEPKATEIbHBIX MEXKIIPEAMETHBIX CBA3C€H C KypCcaMHM MaTE€MAaTHKH,
OMOJOruu, XUMHUH, reorpadu U TEXHOJIOTUH.

Mesicnpeomemuvie nonsmusi, CBSI3aHHBIE C U3YYEHHUEM METOJOB HAYYHOTO
MO3HAHUA: SIBJICHWE, HAay4YHBIA (pakT, rumoTesa, (pusmyeckas BeIUMUYMHA, 3aKOH,
Teopusi, HaOIIOICHUE, SKCIIEPUMEHT, MOJICITMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: peumieHHWE CHCTEMbl YPAaBHEHUH, TPUTOHOMETPUUYECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAaHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJECTBO, BEKTOPbl M MX MPOEKIMHU HA OCU KOOPAMHAT, CIIOKEHUE BEKTOPOB,
MPOU3BOHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00MS TPEYTOJIHLHHUKOB,
OTIpeJIeIICHHE TUTONIAIN TFIOCKUX PUTYp B 00BhEMa Tell.

buonocusn: »nextpuyeckue SBICHUS B KUBOWM TMpUpojie, KoJjieOaTelbHbIC
JIBVKCHUS B KUBOM MPUPOIE, ONITUYECKUE SABIICHUSA B )KUBOM MPUPOIE, NEHCTBUEC
paJualiy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKAS] CTPYKTYpa TBEPIBIX
TeJI, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKOW PEMIETKH, CHEKTPaTbHBIN
aHaJIN3.



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

Texnonozcus: JMHUM DJIEKTPOIEpeNady, TIEHEpaTop IMEPEMEHHOIO TOKa,
3JIEKTPOJIBUraTeNlb, WHIAYKIMOHHAs I€4Yb, pajnap, pPaguoNpUEMHUK, TEJIEBU30p,
aHTeHHa, TenedoH, CBY-neub, NMpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEeuYHas Oatapesi.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yueOHOro mnpenmera «@Pu3nMka» Ha YPOBHE CpPEIHEro OOIero
oOpa3oBanus (0a30BbI YPOBEHB) JOJKHO OOCCTICUUTHh JOCTIKCHUE CIICTYIONINX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTECIIbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHS yaeOHOTO TpenMeTa «Du3uka» TOKHBI
OTpakaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYaroOmuXcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3WIMEH JIMYHOCTH, CHCTEMOW IICHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOUIUX
TPaJUIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IIeCTBa, paCHIUPEHHE >KHU3HEHHOTO
OMbITA W OMbITA JAEATEILHOCTA B MPOIIECCE peaiv3alliid OCHOBHBIX HaIpaBIICHUI
BOCIUTATEILHOU ESITEILHOCTH, B TOM YHCJIE B YACTH:

1) rpaxaaHCKOro BOCIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocst Kak akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBA;

NPUHATHE  TPATULHUOHHBIX  OOIIEYETOBEYECKUX T'YMAaHUCTUYECKUX U
JIEMOKPATUYECKUX IIEHHOCTEH;

TOTOBHOCTh BECTHM COBMECTHYIO AESATEIBHOCTh B MHTEPECAX TPaXTaHCKOTO
0O0IIIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHON OpraHU3aIiy;

YMEHHE B3aHMO/ICMCTBOBATH C COLIMATIbHBIMU HHCTUTYTAMH B COOTBETCTBHH C
uxX (YHKIUSMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTApPHON U BOJOHTEPCKOMN AEATEILHOCTH;

2) NaTPHOTHYECKOTO BOCITUTAHHUSI:

c(hOpMHUPOBAHHOCTH POCCUHCKOM TPakIaHCKOH UICHTUYHOCTH,
NaTpUOTU3MA;

[IEHHOCTHOE OTHONIIEHHWE K TOCYJIapCTBEHHBIM CHUMBOJIAM, JOCTH)KCHUSIM
POCCHIMCKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH, B TOM YHUCJIE B
JEATEIIbHOCTU YYEHOT0;

OCO3HaHHE JIMYHOTO BKJIaJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

4) 3CTeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOIIICHHE K MUPY, BKIIFOYask SCTETUKY Hay4YHOTO TBOPUYECTBA,
NpUCYIIEro (PU3NYECKON HAyKeE;

5) TPpy10BOT0 BOCTIMTAHUSI:



UHTEpEC K pa3luyHbIM cdepaM MpodhecCHOHATbHON IESTENbHOCTH, B TOM
YHCIIe CBA3AHHBIM C (PU3UKOMN M TEXHUKOM, yMEHHE COBEPIIATh OCO3HAHHBINA BBIOOD
Oynymeit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00JaCTH
(bU3UKY HA IPOTSHKEHUU BCEH JKU3HU;

6) IK0JI0rHYecKOro BOCIIUTAHUS

c(OPMUPOBAHHOCTH IKOJIOTMYECKON KyJIbTYpbl, OCO3HAHHE TJI00AIBHOTO
XapaKkTepa SKOJOTUYECKUX MPoOIieM;

IJJAHUPOBAHUE U OCYLIECTBICHUE ACHCTBUI B OKPYKAIOILIEH Cpelle Ha OCHOBE
3HAHUS LEeJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

paclIMpeHre OmbITa JEATEIBHOCTH JKOJOTMYECKOM HaNpaBICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PUBHKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUSA:

C()OPMUPOBAHHOCTb MMPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NUECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM JEATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
u3ydeHus: (QU3MKA  OCYLIECTBISATH MNPOEKTHYID M HCCIEI0BATEIBCKYIO
NEeATEIbHOCTh HHIUBUYAIbHO U B IPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHHUBEPCAJILHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckune geiicTBUs:
CaMOCTOSITETbHO  (OpMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh LENH JIEeATeIIbHOCTH, 33JaBaTh MapaMeTpPbl U KPUTEPHUH HX
JIOCTUKEHUS,
BBISBJISITh  3aKOHOMEPHOCTM M MPOTUBOpPEUYUST B  paccMaTpUBaEMbIX
bu3YeCcKuX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHallh3a WMEIOIIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICSITEILHOCTh, OIICHUBATH COOTBETCTBUE PE3YyJIbTaTOB
1[EJISIM, OLIEHUBATh PUCKH TOCJICICTBUMN JEATEILHOCTH,
KOOPJIMHUPOBaTh W  BBHINIOJHATH PpabOTy B  YCJIOBHUSIX  PEAIBHOTO,
BUPTYAJIbHOTO U KOMOMHHUPOBAHHOTO B3aWMO/ICHCTBUS,
pa3BUBaTh KPEATUBHOE MBIIIICHUE TIPU PEIICHUH KU3HEHHBIX MTPOOJIEM.
Ba3oBrbIe ucciaenoBarejbCKHe 1eHCTBUA.
BJIaJIETh HAYYHOW TEPMUHOJOTHEH, KIIFOYEBBIMU TOHSATUSIMU M METOJaMHU
buznueckoil HayKu;



BJIa/IETh HaBBIKAMHU Y4eOHO-MCCIIEA0BATEIbCKOW U MPOEKTHON AESITENbHOCTU
B 005acTy PU3UKU, CHOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOATEIHLHOMY TOUCKY
METOJIOB pelIeHHs 3ahad (U3MUECKOTO COJAEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METOJI0B IO3HAHUS;

BJIA/JE€Th BUAAMU JIEATEIBHOCTU 110 I[IOJIYYEHHUIO HOBOIO 3HAHUS, €ro
UHTEPIIPETallY, MPeoOpa3OBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4EeOHBIX
CUTYalHsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (PU3HUKU;

BBISIBJISITH NIPUYMHHO-CJICACTBEHHBIE CBSI3M W aKTyaJlM3UpOBaTh 3ajady,
BBIIBUTaTh TUINOTE3Y €€ pelIeHUs, HaXOAWTh apryMEHThl I J10Ka3aTelbCTBa
CBOMX YTBEP)K/ICHUH, 33/1aBaTh apaMeTPbl U KPUTEPUU PELICHMUS;

aHAJIM3UpPOBaTh TMOJYYCHHbIE B XOJE pEUICHHUS 3a7aud pe3yJbTaThl,
KPUTHYECKH OIICHUBATHh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHNE B HOBBIX
YCIIOBUSIX;

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

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH IPUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTh 3HaHUSA 1O (HU3UKEe B MPAKTHYECKYI0 001acThb
KU3HECATEIIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00IacTel;

BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE TIOAXO/bI M PEIICHNUS;

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

Pabora c nndopmanueii:

BJIa/IeTh HaBBIKAMH MOJIy4€HUs MHPOpMAIUU (PU3UUECKOTO COAEPKAHUS U3
UCTOYHUKOB Ppa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIIATh IOMCK, aHaJu3,
CHUCTEMAaTH3alMI0 M WHTEPIPETAni0 WHPOPMAIMU PAa3IMYHBIX BHIOB U (Popm
MIPEICTABICHNUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OpMALIHH;

UCIIONIb30BaTh  CpeAcTBa  MH(POPMALMOHHBIX M KOMMYHHMKAI[MOHHBIX
TEXHOJOTHHA B PEIICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/lad ¢ coOMtoJieHneM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TUTHUEHBI, PECypcocOepeKeHHs, TMPaBOBBIX M  OTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

CO3/1aBaTh TEKCThl (DPU3MUECKOrO COJEpKaHUS B pa3IUYHbIX (opmarax c
yu€TOM Ha3zHaYeHHsI MHPOPMAITUH U 1IEJICBOU ayAUTOPHH, BHIOMPAs ONTUMAIBHYIO
dbopMy mpeAcTaBIeHUS U BU3yaTu3allny.

KoMMyHMKAaTHBHBbIE YHHBeEpPCAJIbHbIE YUeOHbIe 1eHCTBUS:
OCYIICCTBIIATH OOIIEHUE HA YPOKaX (PM3UKH ¥ BO BHCYPOUHOH JCSITCIBHOCTH;
pacro3HaBaTh NPEANOCHUIKM  KOH(DJIMKTHBIX CHUTyallud W CMSATYaTh
KOH(JIUKTHI;



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

NOHUMATh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
paboTHI;

BbIOMpaTh TEMATUKY W METOJIbl COBMECTHBIX IEHCTBHI C y4éToM OOLIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KIOro YjeHa KOJUIEKTHBA,;

OpPUHUMATh LA  COBMECTHOM  JEeATENbHOCTH, OpPraHU30BbIBaTH U
KOOPAMHUPOBATh JEHUCTBUSA MO €€ JOCTMIKEHMIO: COCTaBJIATh IUIAaH JEWCTBUH,
pacnpenensaTbh pold C y4ETOM MHEHMI YYacTHUKOB, OOCYXJAaTh PpPe3yibTAThl
COBMECTHOI paboTHI;

OLICHMBATh KayeCTBO CBOEr0 BKJIAJa W KAXKIOTO Yy4YaCTHHKA KOMaHIbI B
o0 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

IpemjlaraTb HOBBIE ITPOEKTHI, OLICHMBAaTh HWJEU C IO3WLHAHA HOBH3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISITh IO3UTUBHOE CTPATETMYECKOE IMOBEACHUE B Pa3IUMYHBIX
CUTYaLIHSIX, TPOSABIISITH TBOPYECTBO U BOOOPaKEHUE, ObITh MHULIMATUBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIC JCHCTBHS
Camoopranusauus:

CaMOCTOATENILHO OCYUIECTBJISATh MMO3HABATENIbHYIO NIEATEIbHOCTh B 00JacTH
GU3MKM U aCTPOHOMMHM, BBISBIATH MPOOJEMBbI, CTaBUTb U (HOPMYIHPOBAThH
COOCTBEHHBIC 3aJ1aUM;

CaMOCTOATEJIBHO COCTABJIITh IUIAH PELICHHS PACYETHBIX M KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKOM pabOThI C yUETOM UMEIOILIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEN U NIPEANOUYTEHUM;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMKH y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MPEANOUYTEHUH;

JenaTb OCO3HAaHHBIM BBIOOp, apryMEHTHpOBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO DJPYAHUIMH B 00JIacTH
(bu3MKH, TOCTOSIHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEKT:

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

BJaJeTh  HABBIKAMU  MO3HABAaTEJbHOM  pediiekcuu  Kak  OCO3HAHHUSA
COBEPIIAEMBIX JIEMCTBH M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBAaHMUI;

UCIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallu, BbIOOpa BEPHOTrO
peLIeHuS;



YMETh OIIEHWBATh PHUCKM W CBOEBPEMEHHO MPUHUMATH PEIICHUS IO HUX
CHU)KCHHUIO;

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TMIPH aHAINU3E pe3yIbTaTOB
JeSITEIIbHOCTH;

IPUHUMATH Ce0sI, MOHMUMAsi CBOM HEIOCTATKU M JOCTOMHCTBA,;

NpPUHUMATh MOTHBBI W apTyMEHTBHI JPYTHX TMPH aHAINU3E pe3yIhTaTOB
NEeSATEeTLHOCTH;

pHU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIMINOKH.

B mpomecce HOCTHXKEHHSI THYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPaAMMBI
no ¢u3MKEe IS YPOBHS CpPEIHEro oOIero oOpa3oBaHUs Yy OOYydYarOIIUXCs
COBEPIIICHCTBYETCS AMOITMOHAIbHBIN WHTEJUICKT, MIPEAOIararOIIHiA
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHUsl, BKJIFOYAIOIIETO CIOCOOHOCTh MOHUMATh CBOE AMOIIMOHATILHOE
COCTOSIHUE, BUJIETh HANpPABIICHUS Pa3BUTHUS COOCTBEHHOM AMOIIMOHAIILHON CepHl,
OBITH YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUS, BKIIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHME, CIIOCOOHOCTHh AaIanTUPOBAaTHCA K
HMOIMOHAJIEHBIM U3MEHEHUSIM U MIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHUBAIMH, BKIIOUYAIOIICH CTPEMJICHUE K JOCTHKEHUIO TEIH U
yCrexy, ONTUMHU3M, WHHUIIMATHBHOCTh, YMEHHE IEHCTBOBATH HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €ro TMpPHU OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K
COUYBCTBHIO U COIIEPEIKUBAHUIO;

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

HNPEAMETHBIE PE3YJIbBTATBI

K konmy oOyuenus B 10 kjacce mnpeamMeTHbIE pe3ysbTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITXCSI YMEHUIA:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MeCTo (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAay4yHOW KAapTUHBI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TE€XHOJIOTUH, B IPAKTUYECKOU AECSATEIIbHOCTH JIFOAEH;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3MUECKUX MOJEIICH:
MaTepuaibHas TOUKa, MHEepIUaIbHas cUcTeMa OTCU€Ta, abCOIIOTHO TBEPAOE TEIIO,
WJICaNbHBIN a3, MOJEIN CTPOCHHUS Ta30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
ANIEKTPUUYECKUH 3apsil IPU peIIeHUU (PU3NUECKUX 3a/1ay;

pacno3HaBaTh (PU3NYECKUE SBICHUS (TMPOIECCHI) U OOBACHITH UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUM CTPOCHUS BEUIECTBA U



ANEKTPOAMHAMUKHU:  PABHOMEPHOE U PABHOYCKOPEHHOE  MPSMOJUHEWHOE
JBI)KCHUE, CBOOOJHOE TMAaJICHUE TeJ, JBHXKCHUE IO OKPY>KHOCTH, HWHEpLHS,
B3auMojieiicTBue Ten, uddy3us, OPOYHOBCKOE NBIKCHHE, CTPOSHUE JKUIKOCTEH
U TBEPABIX TEJ, U3MEHEHUE 00bEMA TeJl IIPU HArpEeBAHUM (OXJIAXKICHUH ), TETLIOBOE
paBHOBECHE, WCIIAPECHHE, KOHACHCALMS, IUIABJIEHUE, KPUCTAILIM3AlUs, KUIICHHE,
BJI&YKHOCTh BO3/lyXa, MOBBIIICHUE JIaBJICHUS ra3a MpU €ro HarpeBaHUM B 3aKPbHITOM
COCyJlle, CBSI3b MEXKAY I[apaMeTpaMu COCTOSIHUS Tra3a B  HM30MpPOIEccax,
ANEKTpU3alUs TEJl, B3aUMOJECHCTBUE 3apsI0B;

OMKCHIBATh MEXAHUYECKOE JBIKECHUE, UCIONb3Ys (U3MUYECKUE BEITUUYMHBI:
KOOpAMHATa, NyTh, NEPEMELICHUE, CKOPOCTh, YCKOPEHHE, Macca Tejna, CHuia,
UMITYJIbC Te€Jla, KUHETUYECKasi SHEPrusi, MOTECHIHAIbHAS SHEPIusi, MeXaHU4YeCcKas
paboTa, MeXaHWUYECKasi MOIIHOCTh;, MPU ONKHCAHWU TMPABWIBHO TPAKTOBAThH
(bu3MYEeCKUl CMBICT MCIOJIb3YeMbIX BEJIMYMH, WX OO0O3HAYCHHUS U €JIMHUIIBI,
HaXoJUTh (OPMYJIbl, CBA3BIBAIONINE JTaHHYIO (DU3UYECKYIO BEIMYHUHY C JPYTUMU
BEJINYMHAMU;

OMUCHIBATh M3YyYCHHBIC TEIUJIOBBIE CBOWCTBA TE€JN M TEIUIOBBIC SIBIICHUS,
UCIONB3yd (U3MUYECKUE BEIMYMHBI: JABJICHHE Ta3za, TeMIleparypa, CpeaHss
KUHETUYECKash SHEPTUsl XaOTUUYECKOrO JBHMXKCHUS MOJIEKYJ, CPEIHEKBAIpATUYHAS
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIJIOTHI, BHYTPEHHSsI JHEprusi, padora rasa,
KO3(PGUIIMEHT TMOJIE3HOTO JACHCTBHUS TEIUIOBOTO JBUTATENs; MNpPU OMNHCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUI CMBICH HCHOJb3YEMbIX BEJIMYMH, HX
0o0O3HAaUEHUsT W EAWHUIIBI, HAXOAUTh (GOPMYJIbI, CBS3BIBAIOIINE JAHHYIO
(U3MUECKyI0 BEIMYMHY C APYTUMH BEJIMUMHAM;

OMUCHIBATh U3YYEHHBIE AIEKTPUUECKUE CBOKMCTBA BEILIECTBA U SJIEKTPUUECKUE
sBJICHUS (TIPOLIECCHI), UCTIONB3YSl (PU3NUECKUE BEITUUYUHBI: DJICKTPUUYCCKUM 3apsij,
AIIEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD TMOJIsI, TOTEHIMAN, PA3HOCTh MOTEHIIUAJIOB;
Py ONHCAHWM TPABUIBHO TPaKTOBAaTh (PU3WYECKUIA CMBICT HCIOJIb3YyEeMbIX
BEIIMYMH, MX OOO3HAUYECHMS] M €IMHUIIBI; YKa3bIBaTh (POPMYJIbI, CBSA3BIBAIOLIUE
JAaHHYIO0 (PU3UYECKYIO BEIMYUHY C IPYTUMU BEJIMUYNHAMU;

aHaJTM3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONB3Ys (PU3MUecKue
3aKOHBI U MPUHIMIBL 3aKOH BecemupHoro tsarotenus, |, Il u Il 3akonst HetoToHa,
3aKOH COXPAHEHUSI MEXaHMYECKOW DSHEpPruu, 3aKOH COXPAHEHUS MMIIYJIbCa,
NPUHLNN CYNEPHO3UIUA CHUJI, TPUHIUI PABHONPABUS HHEPLUHAIBHBIX CHCTEM
OTCU€Ta, MOJICKYJIPHO-KMHETUYECKYIO TEOPUI0 CTPOCHHUS BEIIECTBA, T'a30BbIC
3aKOHBI, CBSA3b CpPEHEH KMHETUYECKOM DHEPTUU TEIUIOBOTO JIBMKEHUS MOJIEKYJ C
aOCOJTIIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
AIEKTPUYECKOro 3apsifa, 3akoH KyloHa, mpu 3TOM pa3iuyaTh CIOBECHYIO
(bOpMYITHPOBKY 3aKOHA, €70 MAaTEMaTUYECKOE BBIPAKEHUE W YCIIOBUS (TPaHMUIIBI,
00J1aCTH) MPUMEHUMOCTH;



OOBSCHATh OCHOBHBIC TIPUHIIMIBI JCHCTBUS MAIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3iuyaTh yCJIOBHsS HX O€30MACHOIO MCIOJIb30BAaHUS B
MMOBCEHEBHOM JKHU3HMU;

BBITIOJIHATh OKCIIEPUMEHTHI 10 HCCIIENOBAHUIO (PU3MYECKUX SBJICHUN U
MPOLIECCOB C HCIIOJIb30BAaHUEM TMPSMBIX UM KOCBEHHBIX HM3MEPEHUH, TPHU ITOM
dbopMmyupoBaTh MpoOJieMy/3amady H TUIIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIOKEHHOTO O0OpYIOBaHUsS, MPOBOJIUTH OMNBIT H
bopMyIMpOBaTH BHIBOIBI,

OCYUIIECTBJISAThH MPSAMbIE U KOCBEHHbIE U3MEPEHUS (PU3NUYECKUX BEIUYHH, MTPU
TOM BBIOMpaTh ONTHUMAJIBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLICHKHU ITOIPEIIHOCTEN U3MEPEHUM;

UCCJENOBATh  3aBUCHUMOCTH  MEXAY  (PU3NYECKHMMH  BEIMYMHAMH  C
WCIIOJIb30BAaHUEM TIPSIMBIX HM3MEPEHUH, MPU 3TOM KOHCTPYHUPOBATH YCTAHOBKY,
(buKCUpOBaTh PE3yNbTaThl IMOJTYYCHHOW 3aBUCUMOCTH (DU3UYECKUX BEJIMYHUH B
BU/JIE TAOJIUILI U TPa(pUKOB, A€JIaTh BEIBOABI IO pe3yJIbTaTaM MCCIIEI0BaHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEIACHUU UCCIEAOBAHUN B
paMKax ydeOHOTO »HKCIIEPUMEHTa, Y4eOHO-HCCIIEIOBATENBCKON U IPOEKTHOU
JESTEIIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1AOOPATOPHOIO
000opy10BaHUS;

pemiaTh pacu€THble 3aJa4d C SIBHO 3aJaHHON (PM3MYECKOW MOJEINbIO,
UCIOJIb3Ys (PU3UYECKUE 3aKOHBI M IIPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBHS 33/1a4u
BBIOMpATh (PU3UYECKYIO MOJEINb, BBIACHITh (PU3MUECKHE BEIMYMHBI U (POPMYIIHI,
HEOOXOJUMbIE ISl €€ pellleHus, MPOBOAUTh PACUETHl U OLIEHUBATh PEAIbHOCTD
MOJIy4YEHHOT0 3HaueHus (PU3NUECKOIN BEINUNHBI;

penaTh KaueCTBEHHbIE 3a/1a4i: BICTPAUBATh JIOTHYECKU HEMTPOTUBOPEUUBYIO
LEMOYKY pPACCYXKIACHUN C OMOpOM Ha HM3yYEHHbIE 3aKOHBbI, 3aKOHOMEPHOCTH U
(bu3nYeCcKue ABIICHUS,

UCIIONB30BaTh  MPU  pPELIEHMH  yduyeOHBIX  3aJady  COBPEMEHHBIC
MH(OPMAIMOHHBIE TEXHOJIOTHH JJI MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIIUN
Y TIPEICTABICHUS YYEOHOW M HAy4YHO-TIOMYJSPHON MH(POPMALIMH, MTOTYYEHHON U3
pPa3IUYHBIX UICTOYHUKOB, KPUTUYECKH AHATTM3UPOBATH MOITYYaEMYI0 HH()OPMAIHIO;

MPUBOJUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBICHEHHE MPOLECCOB OKPYKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKH U TEXHOJIOTH;

UCIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (U3HKE B MOBCEIHEBHOW >KU3HU
Ui obecrieueHus: 6€30MacHOCTU NP OOpalleHnH ¢ MpUOOpaMu U TEXHUYECKUMU
yCTPOMCTBaMHU, JJIsl COXPAaHEHUS 3/10pPOBbs U COOJIIOJIEHUS HOPM SKOJIOTHUECKOIO
MOBEACHUS B OKPYXKAKOLIEH Cpeae;



paboTaTh B TIpYINNE C BBIIOJHEHUEM pPaA3JIMYHBIX COIMATIBHBIX PpOJIEH,
IUTAHUPOBaTh PabOTy TPYNNbl, PalMOHAIBHO PpACHpPEeisTh OOS3aHHOCTH U
IUIAHUPOBATH JIESITEIIBHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJICKBATHO OLICHHBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB TPYMIIbI B PEIICHHE pAaCCMaTPUBAEMOM IPOOIIEMBI.

K konny oOyuenus B 11 kjacce mnpeameTHbIe pe3ysibTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTH y 00YUAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh Ha MPUMEpPAX pOJib U MeCTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KApTUHBI MHUpA, B Pa3BUTUU COBPEMEHHOM TEXHUKUA M
TE€XHOJIOTUW, B TMPAKTUYECKOW NESITENBHOCTH JIOAEH, LETOCTHOCTh U EOUHCTBO
(bu3nYecKoil KapTUHBI MUDA;

YUYUTHIBATh TPAHUIBI TPUMEHEHHUS M3YUYCHHBIX (DU3UYECKUX MOJEINCH:
TOYEYHBIN IJEKTPUUECKUM 3apsl, JIyd CBETA, TOUCYHBIM UCTOYHHK CBETA, SACpHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOIO sipa MpH pPElIeHUU (PU3UYECKHUX
3a/ay;

pacno3HaBath (GU3UYECKHUE SIBJICHUS (MPOLIECCH) U OOBSICHATH UX HAa OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAHTOBOW (PU3HMKU: 3JIEKTPUUYECKAs TPOBOJUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JECUCTBUS TOKA, B3aUMOJECHCTBUE
MAarHuTOB, JJICKTPOMAarHuTHAas WHAYKUHWS, JACHCTBHE MArHUTHOrO TIOJSL Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsll, AJEKTPOMArHUTHBIE KOJeOaHUs U
BOJIHBI, NPSIMOJIMHEWHOE pPACHpPOCTPAHEHHE CBETA, OTPAXECHHE, MPEIOMIICHUE,
uHTEeppepeHus, audpakuus W MOJAIpU3alUs CBETa, JHUCIEpPCUs CBETa,
dboTtoanekTpudeckuit 3phext (poTodrddheKT), CBETOBOE AaBICHNES, BOSHUKHOBCHUE
JUHEWYAaTOro CHEKTpa aTroMa BOJOpPOJAa, €CTECTBEHHAass W HCKYCCTBEHHas
PaauO0aKTUBHOCTB;

ONMKCHIBATh W3YYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOAUMOCTb  PA3NIMYHBIX  Cpel) U
AJIEKTPOMArHUTHBIC SIBIICHUS (TIPOIECCHI), MCTHOJB3YsAd (U3UYECKUE BEITMYMHBIL:
NIEKTPUYECKUI 3apsl, CHJIa TOKA, HIEKTPUUYECKOE HANpPSKEHHE, JIEKTPUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIAs Cuia, paboTa TOKa,
WHAYKIUS MarHUTHOTO MoJjs, cuia Awmmepa, cuna JlopeHua, WHIYKTUBHOCTb
KATYIIKW, HEPrusl 3JEKTPUYECKOrO0 M MArHUTHOrO IMOJeH, MepHoJ M 4YacToTa
KoieOaHuN B KoJeOAaTeTbHOM KOHTYpe, 3apsAl W cuja TOoKa B Ipolecce
TAPMOHUYECKUX DJICKTPOMATHUTHBIX KoJieOaHW#, (OKYCHOE pacCTOSHUE U
ONTHUYECKas CUJIa JIMH3bI, MPU OMHCAHUM MPABUIBLHO TPAKTOBAaTh (U3HYECKUI
CMBICI HCIIOJIb3YEMbIX BEJIMYMH, HMX OOO3HAUYCHUS W €IUHMIIBI, YKa3blBaTh
dbopMysbl, CBA3BIBAIONIME JAHHYIO (DU3WYECKYI0 BEIUYUHY C JPYTUMH
BEJINYMHAMU;

OMUCHIBATh HW3YyUYCHHBbIE KBAHTOBBIE SIBJICHUS U MPOLECCHI, HCIOIb3Ys
bu3nuecKkue BEIMYMHBI: CKOPOCTb 3JEKTPOMArHUTHBIX BOJIH, AJIMHA BOJIHBI U



4acTOTa CBETA, SHEPTHs U UMITYJILC (POTOHA, TEPUOJI TIOJTypaciiaia, SHEPTHs CBsI3U
aTOMHBIX SI7IEp, TPU ONMUCAHWUW MPABUIBLHO TPAKTOBATh (U3UUYECKUN CMBICIT
WCITOJIb3YeMbIX BEJMYMH, WX OOO3HAYEHWS W CIUHHUIIBI, YKa3bIBaTh (POPMYIIHI,
CBS3BIBAIOLIME JIAHHYIO (U3MYECKYI0 BEIMYMHY C JPYTUMH BEJIWYMHAMU,
BBIYHCIIATH 3HAUCHHE PU3NUECKON BETUMUNHBIL

aHATM3UPOBAaTh (PU3UUECKHE MPOIIECCHI U SBICHUS, UCIOJIB3YysS (PU3MUECKHE
3aKOHBI W MPUHIUTIEL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATEILHOTO U MapaJLICIHHOTO
COCJIMHEHUS TMPOBOJHUKOB, 3aKkoH Jlxoymns—JIeHma, 3aKOH 3JIEKTPOMAarHUTHOMN
WHYKIUHU, 3aKOH MPSIMOJUHEHHOTO PaclpOCTPaHEHUs CBETA, 3aKOHBI OTPaKCHHUSI
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE OWHINTEHa miga pororddexra,
3aKOH COXPAHCHHS DHEPTUH, 3aKOH COXPAHCHHS HMMITYJbCa, 3aKOH COXpPaHEHUS
AIIEKTPUYECKOTO 3apsjia, 3aKOH COXPAHEHHS MAacCOBOTO YHCIIA, MOCTyNIaThl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpy 3TOM pasiindyaTh CJIOBECHYIO (HOPMYIHUPOBKY
3aKOHa, €ro MaTEeMaTHYEeCKOE BBIPAXKEHUE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MIPUMEHUMOCTH;

OTIpEICIISITh HAIIPaBJICHUE BEKTOPA WHIYKIIMA MAarHUTHOTO TTOJIS POBOTHUAKA
C TOKOM, CHJIBI AMriepa 1 cuiibl JlopeHta;

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

BEITIOJIHATh DKCIIEPUMEHTHI TI0 HCCIICIOBAHUIO (DU3UYECKUX SBICHUU W
MIPOIIECCOB C HCITOJIb30BAHUEM TPSMBIX W KOCBEHHBIX H3MEPEHUU: TMPH 3TOM
dbopmyupoBath TpobiieMy/3aady M THUIOTE3y Y4eOHOro IKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 TMPEUIOKEHHOTO O0OPYIOBaHUS, MPOBOJIUTH OMBIT H
(bopMyIMpOBaTH BHIBO/IBI,

OCYIICCTBJIAThH MPSIMBIC U KOCBEHHBIC U3MEPCHUS (PU3NUSCKUX BEITUYHH, TIPH
TOM BBIOMpaTh ONTHMAJBHBIN CIOCOO M3MEPEHHUS M MCIOJb30BaTh HM3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIENIOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C HCIOJb30BaHUEM
NPSAMBIX HM3MEPEHHUH: TMPHU OSTOM KOHCTPYHPOBATH YCTAHOBKY, (PHKCHpPOBATH
pPE3yNbTAThl MOTYYEHHON 3aBUCUMOCTH (DU3UYECKUX BEIUYMH B BHAE TaOIUIl U
rpaduKoB, AeIaTh BEIBOABI IO pe3yIbTaTaM UCCIICIOBaHHUS,

cOOI0IaTh MpaBwiia 0€30MacHOT0 TPyJa MPHU MPOBEJACHUU HUCCIEOBAaHUN B
paMKax ydeOHOTO OKCIIEPUMEHTa, Yy4eOHO-HCCIIEeNOBATEIHCKON U TPOCKTHOU
NEATEILHOCTH C HMCIOJIB30BAHMEM H3MEPUTEIBHBIX YCTPOWCTB M JIAOOPAaTOPHOTO
000py10BaHUS;

pemarh pacu€THhIC 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJENbIO,
UCIIOJIB3Ysl (PU3MYECKUE 3aKOHBI M TIPUHIIAITHI, HA OCHOBE aHaJIM3a YCJIOBHS 33/1a4u
BBIOMPATh (PU3UYECKYIO MOJEIb, BBIACHITh (PU3NUECKHE BEJIMYUHBI U (POPMYIIHI,



HEOOXOUMbIe NIl €€ pEeIlIeHus, MPOBOJUTH PACU€Thl M OLIEHHWBATH PEATbHOCTh
MOJIy4YEHHOTO 3HaUeHUs (PU3NUECKOIN BEININHBI;

peliaTh KaueCTBEHHBIC 33/1a4: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
[EMOYKY pacCyXJIEHUI C ONMOpoil Ha HM3y4YCHHbIE 3aKOHBI, 3aKOHOMEPHOCTHU U
¢u3nueckue SBICHNUS;

UCIIONB30BaTh  MPH  pPEIIEHUH  y4uyeOHBIX  3aJady  COBPEMEHHBIC
UHGOPMAIIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUU
U TIpE/ICTaBJICHUS y4eOHOM W HAyYHO-TIONMYJISIPHOW MH(pOpMAIMU, TOTYYSHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHATU3UPOBATH MOIy4aeMyt0 HH(OpMaIHIo;

OOBSICHATH MPUHLUIBI JEHCTBUA MAaIIMH, NPHOOPOB U TEXHUYECKUX
YCTPOMCTB, pa3inuyaTh YCIOBUSA UX O€30MacHOrO MCMOJIb30BAaHUS B MOBCEIHEBHOU
KU3HU;

IPUBOJUTH PUMEPHI BKJIaJJa POCCUNCKUX U 3apYOECKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKd, B OOBSICHEHHE MPOLECCOB OKPYXKAIOIIETO MHUpPA, B PA3BUTHE
TEXHUKHU U TEXHOJIOTHII;

UCIIONIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3WKE B MOBCEAHEBHOW >KU3HU
Ul o0ecrieyeHus: 0€30MacCHOCTH MpU OOpaIllEHUH ¢ MPUOOpaMU U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pOBbS U COOJIIOJIEHUS HOPM SKOJIOTHMYECKOIO
IIOBEJICHUS B OKPY’KaIOLIEH cpene;

paboTaTh B Tpynme C BBHIMOJHEHHEM pPAa3IMYHBIX COIHUAIBHBIX POJEH,
IUTAHUPOBAaTh PabOTy TPYNMbl, PANMOHAIBHO PACHpPEeisTh OOS3aHHOCTH U
IUTAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYalUsIX, a€KBAaTHO OLIEHUBATh
BKJIAJ] KQKJI0TO U3 YYACTHUKOB I'PYIIIbI B PEIICHNUE PACCMAaTPUBAEMON TPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC

HaumeHoBaHue pa3ieioB
U TeM MPOrpaMmbl

Ne i/

KoaunuecTBO 4acoB

KoHnTpoJbHbie

Bcero
padoThI

IIpakTH4eckue
padoThI

duaekTpoHHbIe (LM (poBHIE) 00pa3oBaTebHbIE
pecypcsl

Paznen 1. DU3UKA U METO/bI HAYUYHOI'O ITIO3HAHUA

dusnka U METOIbI

1.1 2 https://mounypoxu.pd/?ysclid=mv6wci505437804652
HAYYHOTO TIO3HAHUS
Hroro no pazgeny 2
Pa3zgen 2. MEXAHUKA
2.1 Kunemaruka https://monypoxu.pd/?ysclid=mvéwci505437804652
2.2 JlunaMuka https://monypoku.pd/?ysclid=mveéwci505437804652
3 ) i
2.3 AKOHBT COXPAHCHIL B 6 1 1 https://momypoki.pd/?ysclid=mvewci505437804652
MEXaHUKE
Hroro mo pazueny 18
Pazgen 3. MOJIEKYJIAPHAS ®U3UKA U TEPMOJINHAMUKA
3.1 OCHOBEI MOZCIyAPHO- 9 1 https://momypoxir.pd/?ysclid=mvewci505437804652
KHHETHYECKOU TEOPUH
3.2 OCHOBBI TEPMOJIUHAMUKH 10 1 https://mouypoxu.pd/?ysclid=mv6éwci505437804652
ArperaTHble COCTOSTHUS
3.3 BemecTBa. Da3oBbie 5 https://mouypoxu.pd/?ysclid=mvéwci505437804652
ePEXOIbI
Hroro no pazgeny 24

Paznen 4. JIEKTPOJAUHAMUKA



https://моиуроки.рф/?ysclid=mv6wci5o5437804652
https://моиуроки.рф/?ysclid=mv6wci5o5437804652
https://моиуроки.рф/?ysclid=mv6wci5o5437804652
https://моиуроки.рф/?ysclid=mv6wci5o5437804652
https://моиуроки.рф/?ysclid=mv6wci5o5437804652
https://моиуроки.рф/?ysclid=mv6wci5o5437804652
https://моиуроки.рф/?ysclid=mv6wci5o5437804652

4.1 DneKkTpocTaTuka 10 https://mounypoku.pd/?ysclid=mv6wci505437804652
ITocTosiHHBIH
4.2 AJIEKTPUUYECKUI TOK. TokH 12 https://mounypoku.pd/?ysclid=mv6wci505437804652
B Pa3JIMYHBIX Cpelax
Htoro no pazneny 22
PeszepBHoe Bpemst 2
OBHIEE KOJIMYECTBO YACOB 68

[10 IIPOT'PAMME



https://моиуроки.рф/?ysclid=mv6wci5o5437804652
https://моиуроки.рф/?ysclid=mv6wci5o5437804652

11 KJIACC

KoanuecTBo 4acoB

Ne HaumeHoBaHue pa3ieioB duaekTpoHHbIe (LM (poBHIE) 00pa3oBaTeIbHbIE
Konrpoabnbsie IIpakruuyeckue
n/n U TeM NPOrpamMMmbl Bcero pecypcbl
padoThI padoThI
Paznen 1. JIEKTPOANHAMUKA
MaruuTHoO€ noe.
1.1 DneKTpOMarHuTHasI 11 1 3 https://monypoxu.pd/?ysclid=mv6éwci505437804652
WHIYKIIHS
Hroro no pazneny 11
Paspnen 2. KOJIEBAHUSA U BOJIHbBI
Mexanndeckue u
2.1 ANIEKTPOMATrHUTHBIC 9 1 https://mounypoku.pd/?ysclid=mv6wci505437804652
KoseOaHus
M i i
2.2 CRATIHCITE 1 5 1 https://mouypoxu.pd/?ysclid=mv6wci505437804652
AJIEKTPOMArHUTHBIE BOJHBI
2.3 OnTuka 10 3 https://mounypoxu.pd/?ysclid=mv6wci505437804652
Wroro no pazmeny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCUTEJIBHOCTH

OCHOBBI CIEUAILHON

3.1 TCODHIH OTHOCHTEEHOCTH 4 1 https://monypoxku.pd/?ysclid=mvéwci505437804652
Wroro no pazneny 4
Pasnen 4. KBAHTOBASI ®U3MKA

4.1 DIICMEHTEL KBAHTOBOH 6 https://momypokir.pd/?ysclid=mvewci505437804652

OIITUKH



https://моиуроки.рф/?ysclid=mv6wci5o5437804652
https://моиуроки.рф/?ysclid=mv6wci5o5437804652
https://моиуроки.рф/?ysclid=mv6wci5o5437804652
https://моиуроки.рф/?ysclid=mv6wci5o5437804652
https://моиуроки.рф/?ysclid=mv6wci5o5437804652
https://моиуроки.рф/?ysclid=mv6wci5o5437804652

4.2 CrpoeHue aToma

https://mounypoxku.pd/?ysclid=mv6éwci505437804652

4.3 ATOMHOE PO

Hroro no pazneny

Paznen 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

51 DneMEeHTHl aCTPOHOMUU U
' acTpoQU3UKH

5
15

7 1

https://mouypoxu.pd/?ysclid=mv6éwci505437804652

https://mouypoxu.pd/?ysclid=mv6éwci505437804652

Hroro no pazneny

7

Paznes 6. OBOBIIAIOIIEE ITOBTOPEHHUE

6.1 ‘ O06o0I1aroiee MOBTOPEHUE 4 https://mounypoku.pd/?ysclid=mv6wci505437804652
Uroro no pazaeiy 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB 68 4

I10 ITPOTPAMME



https://моиуроки.рф/?ysclid=mv6wci5o5437804652
https://моиуроки.рф/?ysclid=mv6wci5o5437804652
https://моиуроки.рф/?ysclid=mv6wci5o5437804652
https://моиуроки.рф/?ysclid=mv6wci5o5437804652

IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne KoaunuyecTBO yacoB Jlara

JJIeKTPOHHBbIE U(POBHIE 00pa3oBaTeIbHbIE

n/ Tema ypoka HsyHeHu
yp Bcer Konrpouabnsl  IIpakTHyecku y pecypenl

n 0 e padoThl e padoThl |

®dusuka — Hayka o
npupoe. Hayunsie https://mouypoku.pd/?ysclid=mv6wci5054378046
METOIBI ITO3HAHUS 52

OKpYyKaromero Mmmupa

Ponb u mecto
¢buznku B
(dhopMUpOBaHUH

COBPEMEHHOU https://monypoku.pd/2ysclid=mvewci5054378046

52

HAyYHOU KapTUHBI 1
MHpa, B
MIPAaKTUYECKOU
NEeATEeTLHOCTH
JIIoJIe
MexaHn4eckoe
JIBHKCHUE.
OTHOCHUTEBHOCTD
MEXaHUYECKOTO https://mouypoxu.pd/?ysclid=mvewci5054378046
JIBHOKEHUS. 92

[Tepememienue,
CKOpPOCTb,
yCKOpEeHHe

PaBHOMEpHOE https://mouypoku.pd/?ysclid=mv6wci5054378046
MPSMOJIMHEIHOE 52



https://моиуроки.рф/?ysclid=mv6wci5o5437804652
https://моиуроки.рф/?ysclid=mv6wci5o5437804652
https://моиуроки.рф/?ysclid=mv6wci5o5437804652
https://моиуроки.рф/?ysclid=mv6wci5o5437804652
https://моиуроки.рф/?ysclid=mv6wci5o5437804652
https://моиуроки.рф/?ysclid=mv6wci5o5437804652
https://моиуроки.рф/?ysclid=mv6wci5o5437804652
https://моиуроки.рф/?ysclid=mv6wci5o5437804652

JIBIDKEHHE

PaBHOyCKOpeHHOE
MIPSMOJIMHENHOE
JBUKEHUE

https://monypoku.pd/?ysclid=mv6wci5054378046

52

CBoOomHOEe
aJicHHeE.
Yckopenune
CBOOOTHOTO
MaJICHUS

Kpusonuneiinoe
JBUKEHUE.
JBr>xeHue
MaTepUalbHOU
TOYKH T10
OKPYKHOCTH
[IpuHuun
OTHOCHUTEIIBHOCTH
lanunes.
NHuepunansHbie
CUCTEMBI OTCYETA.
[TepBbIii 3aK0H
Herorona

https://mouypoku.pd/?ysclid=mv6wci5054378046

52

https://Mmouypoku.pd/?ysclid=mv6éwci5054378046

52

https://monypoxku.pd/?ysclid=mv6wci5054378046
52

Macca tena. Cuia.
[TpunIMn

CYIEPHO3UIIMU CUII.

Bropoii 3akoH
Herorona nis
MaTepHalIbHOU
TOYKHU

https://monypoxku.pd/?ysclid=mv6éwci5054378046
52



https://моиуроки.рф/?ysclid=mv6wci5o5437804652
https://моиуроки.рф/?ysclid=mv6wci5o5437804652
https://моиуроки.рф/?ysclid=mv6wci5o5437804652
https://моиуроки.рф/?ysclid=mv6wci5o5437804652
https://моиуроки.рф/?ysclid=mv6wci5o5437804652
https://моиуроки.рф/?ysclid=mv6wci5o5437804652
https://моиуроки.рф/?ysclid=mv6wci5o5437804652
https://моиуроки.рф/?ysclid=mv6wci5o5437804652
https://моиуроки.рф/?ysclid=mv6wci5o5437804652
https://моиуроки.рф/?ysclid=mv6wci5o5437804652

10

Tpernii 3aKkoH
Hrrotona g
MaTepHaIbHBIX
TOYECK

https://monvypoxu.pd/?ysclid=mv6wci5054378046

52

11

3aKOH BCEMUPHOTO
tarorenus. Cuna
TskecTH. [lepBas
KOCMUYeCKast
CKOPOCTh

https://monypoku.pd/?ysclid=mv6wci5054378046

52

12

Cuna ynpyrocru.
3axoH ['yka. Bec
Tena

https://monypoxku.pd/?ysclid=mv6wci5054378046

52

13

Cuna tpeHus.
Koaddumment
Tpenus. Cuiia
COTIPOTHBIICHUS TIPH
JBYKEHUH TeJla B
KHJIKOCTH WU Taze

https://monypoxku.pd/?ysclid=mv6wci5054378046

52

14

[TocrynarenbHOE 1
BpaIllaTeIbHOE
JIBIDKCHHE
a0COJIFOTHO
TBEPIOTO TeA.
MoOMEHT CHUJIBI.
IImedo cubl.
VcaoBus
paBHOBECHUS
TBEPJIOTO TENA

https://mouypoku.pd/?ysclid=mv6wci5054378046
52

15

Nmmynse

https://mouypoku.pd/?ysclid=mv6wci5054378046



https://моиуроки.рф/?ysclid=mv6wci5o5437804652
https://моиуроки.рф/?ysclid=mv6wci5o5437804652
https://моиуроки.рф/?ysclid=mv6wci5o5437804652
https://моиуроки.рф/?ysclid=mv6wci5o5437804652
https://моиуроки.рф/?ysclid=mv6wci5o5437804652
https://моиуроки.рф/?ysclid=mv6wci5o5437804652
https://моиуроки.рф/?ysclid=mv6wci5o5437804652
https://моиуроки.рф/?ysclid=mv6wci5o5437804652
https://моиуроки.рф/?ysclid=mv6wci5o5437804652
https://моиуроки.рф/?ysclid=mv6wci5o5437804652
https://моиуроки.рф/?ysclid=mv6wci5o5437804652

16

MaTepHaIbHOU
TOYKH, CUCTEMBI
MarepuaibHbIX
Touek. Mmmymse
CUJIBL. 3aKOH
COXpaHEHUSA
HMITYJIbCA.
PeaktuBHOE
JBUYKEHUE

PaboTa 1 MOIIIHOCTH
CHUJIBI.
Kunernmueckas
JHEpPTrus
MaTepuaabHON
Touku. Teopema 06
W3MCHEHUU
KHHETHYECKOH
SHEPTUHU

https://monypoxu.pd/?ysclid=mv6wci5054378046

52

17

ITorenmmanpHas
SHEPTHS.
ITorennuanpHas
SHEPTHUsl YIPYTro
nepopMrUpoBaHHON
MPY>KUHBI.
ITorenmmanpHas
SHEprus Teia
BOJIH3H
MOBEPXHOCTH 3E€MJIU

https://mouypoku.pd/?ysclid=mv6wci5054378046

52

18

IloTennuanepHeIe U

https://Mmonypoxu.pd/?ysclid=mv6éwci5054378046



https://моиуроки.рф/?ysclid=mv6wci5o5437804652
https://моиуроки.рф/?ysclid=mv6wci5o5437804652
https://моиуроки.рф/?ysclid=mv6wci5o5437804652
https://моиуроки.рф/?ysclid=mv6wci5o5437804652
https://моиуроки.рф/?ysclid=mv6wci5o5437804652
https://моиуроки.рф/?ysclid=mv6wci5o5437804652

HEIOTEHIUAJIbHBIE
cuibl. CBsI3b pabOTHI
HEIOTEHITUATBLHBIX
CHJI C U3MECHEHHEM
MEXaHUYeCKOH
SHEPTUH CUCTEMBI
TeN. 3aKOH
COXpaHEHUs
MEXaHUIEeCKOH
SHEPTUH

19

20

21

Jlaboparopuast
pabora
«HccnenoBanue
CBSI3U PAOOTHI CUITBI
C U3MCHCHUEM
MEXaHHUUYEeCKOMN
SHEpTUHM Teja Ha
npuMepe
pacTsKeHus
PE3UHOBOTO JKT'yTa

KonTponsHas
pabota o Teme
«Kunemaruxka.
JluHamuka. 3aKOHbI
COXpaHEHHUS B
MEXaHHUKE»

OCHOBHEBIE
OJIOXECHUS
MOJICKYJISIPHO-

https://mouypoku.pd/?ysclid=mv6éwci5054378046
52

https://mouypoku.pd/?ysclid=mv6wci5054378046
52

https://mouypoku.pd/?ysclid=mv6wci5054378046
52



https://моиуроки.рф/?ysclid=mv6wci5o5437804652
https://моиуроки.рф/?ysclid=mv6wci5o5437804652
https://моиуроки.рф/?ysclid=mv6wci5o5437804652
https://моиуроки.рф/?ysclid=mv6wci5o5437804652
https://моиуроки.рф/?ysclid=mv6wci5o5437804652
https://моиуроки.рф/?ysclid=mv6wci5o5437804652
https://моиуроки.рф/?ysclid=mv6wci5o5437804652

KUHETHYECKOHN
TEOPHH.
BbpoynoBckoe
JIBYDKEHHE.

Huddysus

22

23

24

Xapakrep JBUKEHUS
U B3aUMOJCHUCTBHUS
YacTHUIL BELIECTBA.
Monenu ctpoeHus
ra3oB, JKUIKOCTEH U
TBEPABIX TEI

Macca Monekyi.
Komunuecto
BEIIECTBA.
IlocTosiHHAs
ABorazipo

Temosoe
paBHOBECHE.
Temneparypa u eé
nsmepenue. [lkana
TeMIeparyp
Henscus

https://mouypoku.pd/?ysclid=mv6éwci5054378046

52

https://mouypoku.pd/?ysclid=mv6wci5054378046

52

https://mouypoku.pd/?ysclid=mv6wci5054378046

52

25

W neannHblli Ta3 B
MKT. OcHoBHOE
ypaBHeHue MKT

https://mouypoku.pd/?ysclid=mv6wci5054378046
52

26

AOconoTHas
TeMIieparypa Kak
Mepa cpellHen
KHMHETHYECKOM

https://mouypoku.pd/?ysclid=mv6wci5054378046
52



https://моиуроки.рф/?ysclid=mv6wci5o5437804652
https://моиуроки.рф/?ysclid=mv6wci5o5437804652
https://моиуроки.рф/?ysclid=mv6wci5o5437804652
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https://моиуроки.рф/?ysclid=mv6wci5o5437804652

OHCPIUU ABUKCHUA
MOJIEKYIL.
VYpaBHeHue
Menneneena-
Knaneiipona

27

3akoH JlanbTOHA.
["a30BbIC 3aKOHBI

https://monypoku.pd/?ysclid=mv6wci5054378046
52

28

JlaGopaTopnas
pabora
«HccnenoBanue
3aBUCUMOCTH MCKIY
napameTpamu
COCTOSTHUS
Pa3peKEHHOTO ra3a

https://monypoxku.pd/?ysclid=mv6wci5054378046

52

29

H3onporeccer B
U7CaTbHOM Tra3e u
ux rpapudeckoe
IpeJCTaBICHNE

https://monypoxu.pd/?ysclid=mv6wci5054378046

52

30

BryTtpennss
SHEPTHS
TEPMOJIMHAMUYECKO
W CUCTEMBI U
CITIOCOOBI €€
W3MEHECHUS.
KomnuectBo
TEIUTIOTHI U paboTa.
Bnaytpennsis
SHEPTHs
OJHOATOMHOI'O

https://mouypoku.pd/?ysclid=mv6wci5054378046

52
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nACAJIbHOIO ra3a

31 Buer https://monvypoxu.pd/?ysclid=mv6ewci5054378046
Terionepe1ayn 52
VY nenbHas
TEIIOEMKOCTh
BEIIIECTBA.
39 KomunyecTBo https://mouypoxu.pd/?ysclid=mvewci5054378046
TEIUTIOTHI TIPH 52
TeIuIonepeIave.
AnnabaTHBIA
poIece
[IepBblit 3ak0H
33 TEPMOJIMHAMHKH U https://mouypoku.pd/?ysclid=mv6wci5054378046
€ro IPUMEHEHNE K 52
u30IMpoIeccam
HeoGpatumocts
HpOHeCeon s https://momypox.pd/?ysclid=mv6wci5054378046
34 npupoje. Bropoit 52
3aKOH
TEPMOJIUHAMHUKHI
Hprsuun aeticraits https://mouypox.pd/2ysclid=mv6wci5054378046
35 u KII/] TerutoBoii 59
MAIIHHBI
36 Hukn KapHo u ero https://mouypoxu.pd/?ysclid=mveéwci5054378046
KIIJ, 92
JKozorieckie https://momypoxi.pd/2ysclid=mvewci5054378046
37 POOIEMBI

TCIIJIOHCPTCTUKHU

52
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38

Oo6o0maromuii ypox
«MounekynsipHas
¢uznka. OCHOBBI
TEPMOTUHAMUKI

https://monvypoxu.pd/?ysclid=mv6wci5054378046

52

39

KonTponbHas
pabota mo Teme
«MonekynspHas
¢uznka. OCHOBBI
TEPMOJIUHAMHUKIY

https://monypoku.pd/?ysclid=mv6wci5054378046

52

40

[TapoobpazoBanue u
KOH/ICHCAIIHSL.
Hcnapenue u
KUIIEHHE

https://monypoxku.pd/?ysclid=mv6wci5054378046

52

41

AOcomoTHas 1
OTHOCUTECJIIbHAsA
BIIQYKHOCTH BO3/yXa.
Hacpimennsiii nap

https://monypoxku.pd/?ysclid=mv6wci5054378046

52

42

TBépnoe Teno.
Kpucramnmaeckue n
amop(dHbIe Tema.
AHU30TpONHUA
CBONCTB
KpHUCTAJIJIOB.

>KI/I,[[KI/IC KpucTaJlJlbl.

CoBpeMeHHbIE
MaTepHabl

https://mouypoku.pd/?ysclid=mv6wci5054378046
52

43

IInaBnenue n
KpUCTAJUTU3ALIUA.
VaennHas TeImioTa

https://mouypoku.pd/?ysclid=mv6wci5054378046
52
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ILIABJICHHUSL.
Cybnumanus

44

YpaBHeHue
TEIUIOBOro Oajlanca

https://monypoku.pd/?ysclid=mv6wci5054378046

52

45

46

47

DJeKTpu3anus Tell.
DIIEKTPUYECKU I
3apsn. JIBa Buna
AIEKTPUUECKUX
3apsi0B
[IpoBoaHMKH,
JTUAJIEKTPUKU U
MOJIYITPOBOJTHUKH.
3aKOoH COXpaHEHUs
AIEKTPUIECKOTO
3apsa
BzaumoneiictBue
3apsA70B. 3aKOH
Kynona. Toueunsrit
BIEKTPUYECKHI
3apsn

https://mouypoku.pd/?ysclid=mv6wci5054378046

52

https://Mmouypoku.pd/?ysclid=mv6éwci5054378046

52

https://monypoxku.pd/?ysclid=mv6wci5054378046

52

48

Hanpsox€nnocTtb
IIEKTPUIECKOTO
nosst. [IpuHmmn
CYTIEpPIIO3UIINHI
INEKTPUIECKUX
nosneu. Jlnnuun
HaNpPsHKEHHOCTH

https://monypoxku.pd/?ysclid=mv6éwci5054378046

52

49

Pabora cun
ANMEKTPOCTATHYECKOT

https://Mmonypoxu.pd/?ysclid=mv6éwci5054378046

52
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o nosg. Ilorennuanin.
Pa3uocts
IOTEHI[MATI0B

50

[IpoBonHMKY 1
TUBJIEKTPUKU B
3JIEKTPOCTATUYECKO
M IIOJIE.
JusnexTpudeckas
IIPOHUIIAEMOCTh

https://monypoku.pd/?ysclid=mv6wci5054378046

52

51

DNEeKTPOEMKOCTb.
Konpencarop

https://monypoxku.pd/?ysclid=mv6wci5054378046

52

52

DNeKTPOEMKOCTh
IUIOCKOTO
KOHJIEHCATOPA.
OHeprus
3apsHKEHHOTO
KOH/IEHCaTopa

https://monypoxku.pd/?ysclid=mv6wci5054378046

52

53

JlaboparopHnast
pabora "M3mepenue
BIIEKTPOEMKOCTH
KOHJIeHcaTopa"

https://monypoxu.pd/?ysclid=mv6wci5054378046

52

54

[Tpunimn nercTBust
U IpPUMEHEHHUe
KOHJICHCATOPOB,
KOIHUPOBAJILHOTO
amnmapara,
CTPYHHOIO
MpUHTEpA.
DNeKTpocTaTUYecKa

https://monypoxku.pd/?ysclid=mv6éwci5054378046

52
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s 3aIUTA.
3azemiicHuE
AIEKTPONPUOOPOB

55

56

DIEeKTPUUYECKHM TOK,
YCJIOBHS €T0
CYILIECTBOBAHUSI.
[TocTossHHBIH TOK.
Cuuia Toka.
Hampsoxenue.
ConpoTuBieHue.
3akon Oma mis
y4acTKa [enu

[TocnenoBarensHoe,
napaiesbHOe,
CMEIIaHHOE
COeIMHEHUE
IMPOBOAHHKOB.
Jlaboparopnast
pabota «3yuenue
CMELIaHHOTO
COEIMHEHUS
PE3UCTOPOB»

0.5

https://mouypoku.pd/?ysclid=mv6wci5054378046

52

https://monypoxu.pd/?ysclid=mv6wci5054378046

52

57

Pabora 1 MOIIHOCTH
AIEKTPUIECKOTO
TOKa. 3aKOH
Jxoyns-Jlenna

https://monypoxku.pd/?ysclid=mv6éwci5054378046

52

58

3axod Oma i1
MOJTHOM (3aMKHYTOM)
AJIEKTPUYECKON

0.5

https://Mmonypoxu.pd/?ysclid=mv6éwci5054378046

52
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59

uenu. Koporkoe
3aMbIKaHUE.
JlaGopaTopHas
pabora «3mepenne
OJIC ucrouyHunka
TOKa U €T0
BHYTPEHHETO
COIIPOTHUBIICHUS

DneKTpoHHas
MIPOBOIUMOCTD
TBEPABIX METAJLIIOB.
3aBUCUMOCTh
COIPOTUBIICHUS
METaJJIOB OT
TeMIIepaTypBbl.
CBepxnpoBOoIUMOCT
b

https://monypoxku.pd/?ysclid=mv6wci5054378046
52

60

DNEeKTPUYECKHUIN TOK
B BaKyyMe.
CaoiicTBa
ANEKTPOHHBIX
MyYKOB

https://monypoxu.pd/?ysclid=mv6wci5054378046

52

61

[TonynpoBoHMKH,
WX COOCTBEHHAsS U
MpUMecHas
MIPOBOJIUMOCTb.
CaoiicTBa p—n-
nepexona.
[TomynpoBOTHMKOBBI

https://mouypoku.pd/?ysclid=mv6wci5054378046

52
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€ IpUOOpPEI

62

DIJIEKTPUUYECKUI TOK
B pacTBOpax u
pacmiaBax
AJIEKTPOJIUTOB.
DNeKTpoNIUTHYECKAs
JMCCOLMALUS.
OnexTponu3

https://monypoku.pd/?ysclid=mv6wci5054378046

52

63

DNEeKTPUUYECKHUI TOK
B rasax.
CamoCTOSTeIbHBIN U
HECaMOCTOSITEJIbHBIN
paspsan. MomnHus.
[Ina3zma

https://monypoxku.pd/?ysclid=mv6wci5054378046

52

64

DNEeKTpUYECKUe
puOOpHI U
YCTPOWCTBA U UX
MPaKTUIECKOE
MIPUMEHEHHUE.
[TpaBuia TeXHUKU
0€30MacHOCTH

https://mouypoku.pd/?ysclid=mv6éwci5054378046

52

65

Oo6o0maromuit ypox
«3JEKTpOAMHAMHKA
»

https://mouypoku.pd/?ysclid=mv6wci5054378046

52

66

KonTposbnas
pabora 1o Teme
«DJIEKTPOCTaTHKA.
[TocrossHHBII
AJIEKTPUYECKHUM TOK.

https://mouypoku.pd/?ysclid=mv6wci5054378046

52
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Toxku B pa3nu4HbIX
cpenax»

Pe3epBHbIit ypok.
KonTponbHas

https://monypoku.pd/?ysclid=mv6wci5054378046

o7 pabota 1o Teme 1 52
"OnexTpoaguHamuka'
Peseparii ypox. https://momypor.pd/2ysclid=mv6wei5054378046
68 Oo6o06maromuii ypox 1 52
o Temam 10 kiacca _
OBUIEE KOJIMYECTBO
YACOB I10 68

[TPOI'PAMME
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11 KJIACC

Ne
n/
n

Tema ypoka

KoanuyecTBO 4acos

Bcer KoHTpoJbHBI

0 e padoThl

IIpakTHYecku
e padoThl

Jlara
H3yYeHH
|

JIeKTPOHHBbIE U(PPOBHIE 00pa3oBaTebHbIE
pecypcbl

ITocTostHHaBIC
MAarHMuTBl U UX
B3aHMOJICHCTBHE.
MarauTHoe I10JI€.
Bektop MaruuTHO#M
MHAYKIMU. JIuHnmn
MarHUTHOM
WHIYKIUU
MarauTHoe I10JIe
MIPOBOJIHHUKA C
TOKOM. OTIBIT
Opcrena.
BzaumopeiictBue
MIPOBOTHUKOB C
TOKOM

JlaGopaTopHas
pabota «M3yuenue
MarHUTHOTO TOJIS
KaTyIIKA C TOKOM»

[erictBue
MarHMTHOTO TIOJIS Ha
MIPOBOJHHK C TOKOM.
Cuna Amrepa.
JlabopaTtopHas

https://monypoku.pd/?ysclid=mv6éwci5054378046

52

https://mouypoxku.pd/?ysclid=mv6éwci5054378046

52

https://mouypoku.pd/?ysclid=mv6éwci5054378046

52

https://mouypoxku.pd/?ysclid=mv6éwci5054378046
52
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pabora
«Hccnenosanue
JNEUCTBUS
MMOCTOSIHHOT'O
MarHuTa Ha PaMKy C
TOKOM)

JeticTBue
MarHUTHOTO TIOJIS Ha
JBYDKYIYROCS
3apsHKEHHYIO
ygactuiy. Cuna
Jlopenna. Pabora
cunbl JIopeHna

OneKTpOMarHuTHasI
nHayknus. [lotok
BEKTOpPa MarHUTHOMN
nnaykuun. O/1C
MHIYKIHUU. 3aKOH
3JIEKTPOMATrHUTHOMN
nHaykuun dapanes

https://mouypoku.pd/?ysclid=mv6éwci5054378046
52

https://monypoxku.pd/?ysclid=mv6wci5054378046
52

Jlabopartopnast
paborta
«Hccnenosanue
SIBJICHUS
ANEKTPOMArHUTHOM
WHIYKITA)

https://monypoxru.pd/?ysclid=mv6éwci5054378046

52

NHAYKTUBHOCTS.
SIBienne
CaMOMHIYKITUH.

https://monypoxku.pd/?ysclid=mv6éwci5054378046

52
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SC
CaMOUHIYKIUH.
DHeprus
MarHMTHOTO TOJIs
KATYIIKH C TOKOM.
DNEeKTPOMarHuTHOE
noJie

TexHuueckue
YCTPOWCTBA U UX
MIPUMEHEHHUE:
IIOCTOSTHHBIC
MarHuThl,
AJIEKTPOMArHUTHI,
3JIEKTPOJIBUTATENb,
YCKOPHUTENHN
3J€MEHTAPHBIX
YacTHII,
WHJYKIMOHHAs M1€Yb

https://monypoxku.pd/?ysclid=mv6éwci5054378046

52

10

O60061maronuit ypok
«MaruuTHoe 1moJe.
DneKTpoMarHuTHas
WHIYKITHS

https://mouypoku.pd/?ysclid=mv6éwci5054378046
52

11

KonTposbnas
pabora 1o Teme
«MarsuTHoOe 1nozJe.
DneKTpoMarHuTHas
WHIYKIUS

https://monypoxru.pd/?ysclid=mv6éwci5054378046
52

12

CBoOoHbIE
MeXaHNYECKHUE

https://monypoxru.pd/?ysclid=mv6éwci5054378046
52
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13

KoJeOaHusl.
l"apmonunueckue
KoJIeOaHusI.
VYpaBHeHue
FapMOHHYECKHUX
KoJeOaHu.
[IpeBpaienue
SHEPTUU
JlaGopaTtopHas
pabora
«HccnenoBanue
3aBUCHMOCTH
MepHOIa MaJTBIX
KoJieOaHu# Tpy3a Ha
HUTH OT JJIUHBI HUTH
1 Macchbl Tpy3a»

https://monypoku.pd/?ysclid=mv6éwci5054378046

52

14

KonebarenpHbIi
KOHTYp. CBOOOIHBIE
AJIEKTPOMATrHUTHBIC
KoJIe0aHus B
HJIeaIbHOM
KosebaTeIbHOM
KOHTYpe. AHAJIOTHS
MEXIY
MEXaHUYECKUMU U
AEKTPOMArHUTHBIM
M KOJIeOaHUAMU

https://mouypoku.pd/?ysclid=mvéwci5054378046

52

15

®opmyna Tomcona.
3aKOH COXpaHECHUS

https://mouypoku.pd/?ysclid=mv6wci5054378046

52
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DHEpPIruu B
HJI€aIBHOM
KoJyie0aTeIbHOM
KOHTYpE

16

IIpencrasnenue o
3aTyXarlux
KOJIEOAHUSX.
BoeinyxneHnsie
MEXaHUYECKUE
KoJieOaHus.
Pesonanc.
BriHyX1eHHBIE
AJEKTPOMAarHUTHBIE
Kose0aHus

https://mouypoku.pd/?ysclid=mv6éwci5054378046

52

17

IlepeMeHHBIH TOK.
CunyconaanbHbIN
IIEPEMEHHBIN TOK.
MomHoCTb
MIEPEMEHHOT'0 TOKA.
AMIUIMTYIHOE U
JIEACTBYIOLIEE
3HAUEHUE CUJIBI TOKA
U HaIpsKEHUs

https://monypoxku.pd/?ysclid=mv6wci5054378046

52

18

Tpancdopmarop.
IIpousBoactso,
nepeaaya u
notpelieHne
AJIEKTPUYECKON
SHEpPIrun

https://mouypoxku.pd/?ysclid=mv6éwci5054378046

52
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19

20

YerpolicTBo u
MPaKTUYECKOE
MPUMEHEHUE
AJIEKTPUYECKOTO
3BOHKA, TeHepaTopa
IIEPEMEHHOTO TOKa,
JIMHA]
3JIEKTpoIepeay

DKOJIOTHYECKHE
PHUCKH IIpU
MIPOU3BOJICTBE
AJIEKTPOIHEPTUH.
Kynerypa
HCIIOIL30BaHUS
3JEKTPOIHEPTIUH B
IIOBCEIHEBHOM
JKU3HHA

https://mounypoxu.pd/?ysclid=mv6éwci5054378046

52

https://monypoxku.pd/?ysclid=mv6éwci5054378046

52

21

Mexanunueckue
BOJIHBI, YCIIOBUS
pacrnpoCcTpaHEHHUS.
[Tepuoa. Cxopoctb
pacnpocTpaHeHus U
JUTHA BOJIHBI.
ITonepeunslie u
MIPOJIOJIbHBIE BOJIHBI

https://mouypoku.pd/?ysclid=mv6éwci5054378046

52

22

3Byk. CKOpOCTh
3ByKa. ['poMKoCTh

3ByKa. BeicoTa TOHa.

TemOp 3ByKa

https://mouypoku.pd/?ysclid=mv6wci5054378046

52
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23

DNeKTpOMarHuTHHIC
BOJIHBI, MX CBOMCTBA
u ckopocTb. [lIkana
ANEKTPOMArHUTHBIX
BOJIH

https://monypoxu.pd/?ysclid=mv6éwci5054378046

52

24

25

[TpuHIUIIBL
PaguoCBs3U U
TEJICBUICHHS.
PaszButue cpencrs
CBSI3H.
Pagnonoxarms
KoHnTponbHas

pabora «Konebanus
Y BOJIHBI»

https://mouypoku.pd/?ysclid=mvéwci5054378046

52

https://mouypoxku.pd/?ysclid=mv6éwci5054378046

52

26

[IpssMmonuHeHOE
pacnpocTpaHeHue
CBETa B OJHOPOJHOU
cpene. ToueuHsblit
HCTOYHUK CBETA.
JIyua cBera

https://mouypoku.pd/?ysclid=mv6éwci5054378046
52

27

OTpakeHue cBeTa.
3aKOHBI OTPaKEHHUS
csera. [loctpoenue
M300paKeHHi B
IUIOCKOM 3€pKajie

https://mouypoku.pd/?ysclid=mv6éwci5054378046
52

28

[Ipenomnenue cBera.
ITonHoe BHyTpeHHEE
OTpa)KeHUe.
IIpenenbubiii yron

https://mouypoku.pd/?ysclid=mv6wci5054378046
52
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IIOJIHOTO
BHYTPEHHETO
OTpakKeHUS

29

JlaGopatopnas
pabota «M3mepenue
HOKa3aTesist
IPEIOMIICHUS
CTEKJIa»

https://mouypoku.pd/?ysclid=mv6éwci5054378046

52

30

JInn3sl. IlocTpoenue
M300paXCHUI B
nuH3e. Dopmyna
TOHKOM JIMH3BI.
VYBenuueHue JTMH3bI

https://monypoku.pd/?ysclid=mv6wci5054378046

52

31

JlaboparopHnast
paborta
«HccnenoBanue
CBOMCTB
M300paXeHHi B
TUH3aX

https://monypoku.pd/?ysclid=mv6éwci5054378046

52

32

Hucnepcus ceera.
Cno>xHBINH COCTaB
Oenoro cBera. L[Ber.
JlaGopaTopHas
pabora
«Habmronenue
JTUCTICPCUU CBETA»

https://mouypoku.pd/?ysclid=mv6éwci5054378046

52

33

WnTepdepenius
cera. Judpaxums
CBeTa.

https://mouypoxku.pd/?ysclid=mv6éwci5054378046

52
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Hudpakimonnas
pemeTka

34

[TonepeunocTh
CBETOBBIX BOJIH.
ITonspusanusa ceera

https://mouypoku.pd/?ysclid=mv6éwci5054378046

52

35

OnTuueckue
npubopsl U
YCTpOMCTBA U
YCIIOBUS UX
0€301acHOTO
IPUMCHCHHSI

https://monypoku.pd/?ysclid=mv6éwci5054378046

52

36

['panuist
MIPUMEHUMOCTH
KJIaCCUYECKOM
MEXaHUKH.
[Toctynater
crieMaJbHON
TEOPUH
OTHOCHTEIBHOCTH

https://monypoku.pd/?ysclid=mv6éwci5054378046

52

37

OTHOCUTENBHOCTh
OJTHOBPEMEHHOCTH.
3amemieHne
BpEMEHH U
COKpAIICHHE JTMHBI

https://mouypoku.pd/?ysclid=mv6éwci5054378046

52

38

DHEprusi 1 UMITYJIbC
PETATUBUCTCKON
yacTuibl. CBA3b
MacChl C SHEprueu u
HMITYJIbCOM.

https://mouypoku.pd/?ysclid=mv6éwci5054378046
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DHeprust MoKos

39

KonTposnbnas
pabora «OnTuka.
OcHOBBI
CIIELIMAIBHOMN
TEOpUU
OTHOCHUTEIbHOCTH

https://mouypoku.pd/?ysclid=mv6éwci5054378046

52

40

41

42

®otonsl. Dopmyna
[Inanka. DHeprus u
UMIyIbC (OTOHA

OtkpsiTHE U
UCCIIeIOBaHKE
dororddekra.
Omeiter A. T
CroneroBa

3aKOHBI
dotorddekra.
YpaBHeHue
OnHIITERHA I
dhoTorddekra.
«KpacHas rpanuna»
dotorddekra

https://monypoku.pd/?ysclid=mv6éwci5054378046

52

https://monypoku.pd/?ysclid=mv6wci5054378046

52

https://monypoku.pd/?ysclid=mv6éwci5054378046
52

43

JlaBnenue cBeTa.
Omngitel I1. H.
JleOenena.
Xumudaeckoe
JieficTBHE CBeTa

https://monypoxru.pd/?ysclid=mv6éwci5054378046
52

44

Texuuueckue
YCTpOMCTBA U

https://monypoxru.pd/?ysclid=mv6éwci5054378046
52
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MIPAKTUIECKOE
PUMEHCHHE:
(hoTO3JIEMEHT,
dboTomaTyuk,
coJIHEeUHas OaTapes,
CBETOINO]T

45

Perrenue 3amau mo
TeMe «IJIIEMEHTEI
KBAHTOBOU OIITHKU)

https://mouypoku.pd/?ysclid=mv6éwci5054378046

52

46

47

Mopens atoma
Tomcona. OnbIThI
Pesepdopaa o
paccestHuIO o-
YaCTHIL.
IInanerapHas
MOJIeTh aToMa

IToctynarel bopa

https://mouypoxku.pd/?ysclid=mv6éwci5054378046

52

' https://monypoki.pd/2ysclid=mvewci5054378046

52

48

N3nyuenne n
MTOTJIOIICHUE
(hOTOHOB MpHU
Iepexojie aToma ¢
OJIHOTO YPOBHSI
SHEPTUM Ha JPYTOM.
Bupel ciektpos

https://mouypoku.pd/?ysclid=mv6éwci5054378046

52

49

BonHoBEIE CBOMCTBA
yactull. BonHsl ne
bpois.
KopnyckynspHo-

https://mouypoku.pd/?ysclid=mv6wci5054378046

52
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BOJIHOBOM JTyaJIu3M.
CnoHTanHoO€ U
BBIHYICHHOE
U3ITy4yeHue

50

51

52

OTtkpbiTHE
PaarOaKTHBHOCTH.
OmnsiThl Pesepdopna
0 OIPEETICHUI0
cocraBa
PaaroaKTHBHOTO
U3JTyYCHHUS

CsoiicTBa anbda-,
Oera-, raMMma-
U3ITy4eHUsI.
Bansiaue
PaMOaKTUBHOCTH
Ha KUBBIE
OpPTaHU3MBI

OTKpbITHE TPOTOHA
U HEHUTPOHA.
N3ortombl. Anbda-
pacna.
DNEeKTPOHHBIN 1
MMO3UTPOHHBIN OeTa-
pacman. ['amma-
U3IIy4eHUE

https://mouypoku.pd/?ysclid=mv6éwci5054378046
52

https://mouypoku.pd/?ysclid=mv6éwci5054378046
52

https://monypoxru.pd/?ysclid=mv6éwci5054378046

52

53

DHeprus CBs3u
HYKJIOHOB B sijIpe.
SnepHble peakuum.

https://monypoxku.pd/?ysclid=mv6éwci5054378046

52
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54

55

S nepHblil peaktop.
[Tpo6emsr,
MEePCIEKTHUBBI,
DKOJIOTHYECKHUE
ACIIeKTHI SIAEPHOMN
SHEPTEeTUKU

DneMeHTapHbIe
gacTtulibl. OTKpBITHE
MO3UTpoHa. MeTo bl
HaOJIIOAEHUS U
perucTpanuu
3JI€MEHTaPHBIX
yactul. Kpyrisii
CTOJ
«DyH1aMeHTaIbHbBIE
B3aUMO/ICHCTBUSI.
EnunctBo
¢buznyeckoin
KapTUHBI MUPAY

Dranbl pa3BUTHS
aCTPOHOMMUH.
[Ipuknagnoe u
MHPOBO33PEHUECKOE
3HAYCHUE
actpoHomuu. Bug
3BE3QHOro Heoa.
Co3sBe3aus, spKue
3BE3/1bl, INIAHETHI, UX
BUJMMOC ABH)KCHHC.

https://monypoxku.pd/?ysclid=mv6éwci5054378046
52

https://mouypoku.pd/?ysclid=mv6éwci5054378046

52
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ConHneunas cucrema

56

Coununue. Conneunas
aKTUBHOCTb.
Hcrounuk sHepruu
Connna u 3BE37

https://mouypoku.pd/?ysclid=mv6éwci5054378046

52

57

58

3BE3 b1, NX
OCHOBHEIE
XapaKTEPUCTUKHU.
3BE3bI II1aBHOM
IIOCJIEJOBATEIILHOCT
u. BHyTtpennee
CTPOECHUE 3BE3 .
CoBpeMeHHbIE
MPEACTABICHUS O
MIPOUCXOKACHUHN U
sposrrornu CostHIa u
3BE3]T

Mneunsiii [yt —
Hama ["anakTuka.
ITonmoxxenue u
nBrkxenne CoHia B
I'amakTuke.
lanaktuku. Y€pHbie
JIBIPHI B SIApax
rajakTHK

https://monypoku.pd/?ysclid=mv6éwci5054378046

52

https://monypoxru.pd/?ysclid=mv6éwci5054378046
52

59

Bcenennas.
Paz6eranue
rajgakTuk. Teopus
Bosbiioro B3pbiBa.

https://Mmonypoxku.pd/?ysclid=mv6éwci5054378046
52
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PenukroBoe
U3JIyYCHHE.
MerTtaranakTtuka

60

Hepemennsie
poOIIeMBI
aCTPOHOMHU

https://mouypoku.pd/?ysclid=mv6éwci5054378046
52

61

62

KoHnTponbHas
pabota «2neMeHTBI
aCTPOHOMHU U
aCTPOPUUKI

O6o0uaromuit ypox.

Poinb ¢uzuku u
aCTPOHOMUU B
SKOHOMHYCCKOH,
TEXHOJIOTHYSCKOM,
COLIMAJIBHOW U
THUYECKON cepax
JesTeNbHOCTH
YeJI0BeKa

https://monypoku.pd/?ysclid=mv6éwci5054378046
52

https://monypoxku.pd/?ysclid=mv6wci5054378046
52

63

O6o0mmaromuii ypox.

Ponb 1 mecto
¢bu3uku u
aCTPOHOMUU B
COBPEMEHHOM
Hay4YHOU KapTHUHE
MHUpa

https://mouypoku.pd/?ysclid=mv6éwci5054378046
52

64

O06o06maromuit ypok.

Ponpb pusmaeckoit
TEOpUU B

https://mouypoxku.pd/?ysclid=mv6éwci5054378046

52
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(bopmupoBaHUU
MpEJICTaBICHUMN O
buznveckoi
KapTUHE MHpa

65

66

67

O06o06maromui ypox.
Mecto ¢uszndeckoit
KapTUHBI MUDA B
olmiem psay
COBpPEMEHHBIX
€CTECTBEHHO-
Hay4YHBIX
MPEJCTABICHUIN O
pupoie
PesepBHbIi ypoK.
MarunuTHO€ noJie.
DneKTpoMarHuTHas
WHTYKIIHS
PesepBHbIi ypoK.
Ontuka. OCHOBBI
CIIELIMAIBHOMN
TEeopuun
OTHOCHUTEIIbHOCTH

https://mouypoku.pd/?ysclid=mv6éwci5054378046
52

https://mouypoxku.pd/?ysclid=mv6éwci5054378046

52

https://mouypoxku.pd/?ysclid=mv6éwci5054378046

52

68

Pesepnslii ypok.
KBanToBas ¢puzuka.
DneMeHThI
aCTPOHOMHU U
acTpodu3uku

https://mouypoku.pd/?ysclid=mv6éwci5054378046

52

OBIIEE KOJIMYECTBO
YACOB I10

68
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[NPOT'PAMME




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

@usuka. 10 u 11 knace. YueOnuk. ba3oBslii u yrinyOneHHbIH ypoBHH, aBTOPHI .51
Msxkumes, b.b.byxosues, H.H.Corckuii, mon penakiueit H.A.ITopdenTreBoit

U ®POBBIE OGPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

bubmuoTreka mUQpPOBOro 00pa30BaTEIBHOIO KOHTCHTA

https://mounypoku.pd/
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