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HOACHUTEJBHASA 3AIINCKA

[Iporpamma mo ¢Qu3uke 0a30BOro YpoBHSI Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TpeOOBaHUI K pe3ysbTaram
OCBOEHHUSI OCHOBHOW 0Opa30BaTeNbHOM MporpaMmsbl, npenctraBieHHbIX B OI'OC
COO, a Takxke c yu€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETIIUUA TIpernojilaBanusl yuyeoHoro npeamera «duszmka» B o0Opa3zoBaTeIbHBIX
OpraHU3aIUAX Poccuiickoiu denepannu, peATU3YIOLINX OCHOBHEIE
oOpa3oBareibHbIe MPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatommxcs 10-11 kmaccoB mnpu
oOydeHnH Ux ¢u3nke Ha 0230BOM YpOBHE HAa OCHOBE CHCTEMHO-ACSITEIHHOCTHOTO
noaxona. Ilporpamma mo ¢usmke coorBerctByeT TpeboBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yibTaTam
OOy4eHHMs, & TAKXKE YYHUTHIBAET HEOOXOAMMOCTb pEAM3alMH MEXKIPEIMETHBIX
CBA3€H (PUBMKM C €CTECTBEHHO-HAyYHbIMU Y4YE€OHBIMHM IpeameTramMu. B Hel
OTIPENIENAIOTCS OCHOBHBIE LIEIM U3YYEHHs] (PU3UKHU HAa YPOBHE CPEIHEro OOLIEeTo
oOpa3oBaHMsl, IJIAHUPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca (DU3MKU: JTUYHOCTHBIE,
MeTanpeIMEeTHbIC, MPEeIMETHBIC (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3MKe BKIIOYAET:

e IUIAHUPYEMBIE Pe3yNbTaThl OCBOEHUS Kypca (PU3UKH Ha 0a30BOM YpOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThl IO roJjaM O0yUYEHUS;

e cojepkaHue yueOHoro npenamera « Pu3nkay 1o rojgaMm oOydeHusl.

®du3rka Kak Hayka O HamOoJjiee OOUIMX 3aKOHAaX MPHUPOJbI, BHICTyMAas B
KauecTBe y4eOHOIo MpeJMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpykaromiem mupe. IkoapHBIN Kype GU3NKN — cHCTeMOOOpa3yomuii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JexaT B OCHOBE TIPOIIECCOB U SBJICHHM, HM3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuznyeckoit reorpadueir u actpoHomueid. Mcmonb3oBaHME UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenNensieT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe SHEPreTUKd, TPAHCIOPTa, OCBOEHUS
KOCMOCA, IOJIy4EHUSI HOBBIX MAaTE€pHalOB C 3aJaHHBIMH CBOMCTBAMU M APYIHX.
N3yyenue (Pu3MKM BHOCHUT OCHOBHOW BKJIaJ B (POPMHUPOBAHUE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHUpa oOydaromwuxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAyYHBIA METOJI TO3HAHUS TPY BHITIOJIHEHUN UMHU YY€OHBIX UCCIIEIOBaHUH.

B ocHoBy kypca ¢usuku uisi YpOBHS CpeaHero ooOimiero o0pa3oBaHUs
NOJIOXKEH pAN HUACH, KOTOpPbIE MOXXHO paccMaTpuBaTh Kak MPUHLMUIIBI €ro
MOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTUYECKH
3aBEPIIEHHBIM, OH COJICPKUT MaTepuail U3 BCeX pa3aesoB (DU3UKH, BKIFOYAET KaK
BOMPOCHI KJIACCUYECKON, TaK M COBPEMEHHON (DU3UKH.

Hoesn ecenepanuzayuu. B CcOOTBETCTBMU C HEW MaTepuanl Kypca (QU3HKU
o0ObeMHEH BOKPYr (Qusnueckux Teopud. Bemgymum B Kypce sBIgeTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTePHUH, BEIIECTBE H
noJie.

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

Hoes  npuxnaonoti  uanpaenennocmu. Kypc ¢usukm  mpemmnosaraet
3HAKOMCTBO C IIUPOKHM KPYIrOM TE€XHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIep)KaHMs, TMOCBAIIEHHBIX HKOJIOTMYECKMM MpoOJemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C Pa3BUTHEM TEXHUKH U TEXHOJIOTHH, a Takke O0CYXKICHUs
po0JIeM palMOHATIBFHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3MKU Ha YpPOBHE CPEAHEro OOIero
oOpa3oBaHus SBIAIOTCS (PU3UUECKUE TEOpHH ((POpMHUpPOBAaHUE TMPEACTABICHUN O
CTPYKTYp€ MOCTpOeHUs (Pu3nueckoil Teopuu, posii PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLWIOB B  COBPEMEHHBIX TMPEACTABICHHUSIX O MOPHUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHHl, JJIsI ONUCAHUS ECTECTBEHHO-HAyYHBIX SBJICHUN U
MIPOIIECCOB).

CHCTEeMHO-AESTENbHOCTHBIN MOJIX0J B Kypce (PM3HKU PEeanu3yeTcsl MpPexkKie
BCEro 3a CUET OpraHU3alUU SKCIEPUMEHTAIBHOU AESITEIbHOCTH O00YYaroluXCsl.
Jlnst  6a3oBoro ypoBHsS Kypca (U3MKA — OTO HCIHOJIB30BAHHE CHCTEMbI
(bpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OpAaTOPHBIX pPadoT,
KOTOpbI€ B Iporpamme no (usuke oObeIMHEHBI B OOIIMM CHUCOK YYEHUYECKHUX
paKkTUYECKUX padoT. BhifeneHre B yka3aHHOM MepeyHe JabopaTOpHBIX padorT,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISCTCS y4aCTHUKAMU
o0pa30BaTeNbLHOTO TIPOIlecca MCXOJs U3 OCOOCHHOCTEW IUIaHUPOBAHMS W
ocHameHuss kaOmHera Qusmku. Ilpm 3ToM oOecmeunBaeTCs  OBJIAJCHHUC
OoOy4YaromMUMHUCd YMEHHUSIMHU MPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCIICIOBAHUS
3aBUCUMOCTEM (DU3NYECKUX BEJIWYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YIENSAETCS PEHICHUIO PACUYETHBIX MU KauyE€CTBEHHBIX
3amad. [Ipu 3TOM 1t pacyETHBIX 3a7a4 MPUOPUTETOM SIBIISIFOTCS 3a/1a4yd C SIBHO
3aIaHHOM (PU3UYECKOM MOJIEIIbIO, TTO3BOJISIFOIIME MPUMEHSATh U3YYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH Kak M3 OJHOTO pasliena Kypca, Tak M UHTETPUPYs 3HAHUSA W3
pa3HbIX pasnesoB. s KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBJISIIOTCS 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 oOOecledeHnio y4eOHOTro mpolecca 0a30BbIi ypOBeHb Kypca
(U3KMKHN HAa YPOBHE CpEeIHEro OOLIEro 00pa30BaHUs TOJIKEH U3yUaThCs B YCIOBUSX
IpEeIMETHOr0 KabuHeTa (M3MKM WM B YCJIOBHUAX HMHTEIPUPOBAHHOIO KaOWHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOIrO LUKiIa. B kaOuHere (U3MKM JOHKHO OBITH
HE0OX0aMMOe J1abopaTopHOE OOOpYAOBAaHWE IS BBHITIOJHEHUS YKa3aHHBIX B
nporpaMMme Mo (pu3uKe yUeHWYECKUX MPAKTUYECKUX paboT M IEeMOHCTPAIMOHHOE
o0opy1I0BaHHE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpMHpPYETCS B COOTBETCTBHM C
OPUHIIAIIOM MHUHUMAJIbHOM JOCTAaTOYHOCTH M  OOECHeYrMBaeT IMOCTAHOBKY
NEPEYUCICHHBIX B TporpamMme Mo (U3MKE KIIOYEBBIX JEMOHCTpAMid st
UCCIICIOBAaHMUSI  U3yYaeMbIX SIBJICHHH M  TPOIECCOB, OMIUPHUECKUX U
(GyHITaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUH.

JlaGopatopHoe 00OpyAOBaHHE [UIsI YUYEHHYECKUX MPAKTUYECKUX pPaldOT
dbopMupyeTcss B BHIC TEMAaTUYECKUX KOMIUIEKTOB U OOECTIeYMBAETCS B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydaromuxcs. TemaTnueckue KOMIUIEKTHI
71a00paToOpHOTO O00OPYAOBAHUS JIOJDKHBI OBITH IOCTPOEHBI HAa KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BH/JIE IIU(PPOBBIX J1a00paTOpUil.

OCHOBHBIMM LEJIIMHU U3yUY€HHUs PU3UKHU B 001IEM 00pa30BAHUU SBIISIFOTCS:

e (dopMmupoBaHHEe WHTEpeca M CTPEeMJICHHsS OOYYaloIIUXCS K HaydHOMY
U3YYEHUIO TNPUPOJbI, PA3BUTUE HUX HMHTEUIEKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEI];

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METO]IE TIO3HaHUs U (DOPMUPOBAHHE
MCCJIEIOBATENLCKOTO OTHOIIICHHUS K OKPYKAIOIINM SIBICHUSM;

e (dopMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ylbTaTa HW3y4eHHUs
OCHOB CTPOEHHMSI MaTepUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3HKY;

e (dopMmupoBaHHE€ YMEHUU OOBSCHATH SBJICHHUS C HCIOJIb30BAHHEM
bu3NYECKUX 3HAHUIA U HAYYHBIX JI0KA3aTEIbCTB;

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

JlocTmxeHne 3TUX lene oOecreynBaeTCsl pelIeHneM CIEIyIoMMX 3ajad B

npoluecce U3ydeHus Kypca GU3MKU Ha yPOBHE CPEHETO 00I11ero 00pa3oBaHus:



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

e (opMupoBaHue yMEHUI TPUMEHSATH TEOPETUUYECKUE 3HAHUS IS
OOBsICHEHHUS (PU3WYECKUX SABICHUHW B TPUPOAEC U IS TPUHATHA
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHOM KU3HU;

e OCBOCHHE CIOCOOOB peIIEHUs Pa3IUYHbIX 3a7ad C SBHO 3aJlaHHOMN
bu3znyeckol MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3faHue pU3NIecKor MOJEINH, aJleKBAaTHON YCIOBUSIM 3a]1a4H;

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

e OBJAJCHUE METOJAMHU CAMOCTOSITEIHLHOTO IUIAHWPOBAHUS U TMPOBEACHUS
¢u3nYeCKUX SKCIIEPUMEHTOB, aHalW3a M HMHTEpHpeTanuu uHpopmammu,
OTIpeeNIeHNS TOCTOBEPHOCTH MOTyUYEHHOTO PE3yIIbTaTa;

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

Ha wusydenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETOo
oOpazoBanus oTBoauTcst 136 vacos: B 10 kiacce — 68 yacoB (2 4aca B HeJENIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 1o (QU3MKE TMepedeHb JIabOpaTOPHBIX M
MPAKTUYECKUX paldOT SABJISIETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BHIOOP
MpoBeNeHUsT JTa0OPaTOPHBIX pPabOT U OMBITOB € YYETOM MHIAUBHUIYaTbHBIX
0COOEHHOCTEN 00yYaroIUXCsl.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Pazgen 1. ®u3uka ¥ MeTOAbI HAYYHOI'O MIO3HAHUS

®uszuka — Hayka o mpupoje. HaydHble METOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Posib 3KcnepuMeHTa W TEOPMU B MPOILECCE TO3HAHUS MPUPOIBI.
DKCIIEpUMEHT B (hU3HUKE.

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

Pons u mecto ¢uzuku B GOpMUPOBAHWU COBPEMEHHONW HAyYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN AEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHaJioroBble M IU(POBBIE HU3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemerienre, CKOpPOCTh (CpeaHssI CKOPOCTb, MTHOBEHHasi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CroxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABWXKeHUE. ['paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHUs, MyTH U MepeMelIeHUs
MaTepUaibHOM TOYKHU OT BPEMEHH.

CBoboaHOe nageHre. Y CKOpeHHe CBOOOIHOTO MMaICHUSI.

KpuBonuHeintHoe  aBvKeHUE. [IBUKEHHE  MaTepUAIBHOM TOYKH IO
OKPY>KHOCTH C MOCTOSIHHOM MO MOJYJIFO CKOPOCTBIO. YTJIOBast CKOPOCTh, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamenus. [{eHTpocTpeMuTeILHOE YCKOPEHUE.

TexHuyeckue yCTpPOMCTBA W MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JBH>KEHUE CHAPSIOB, LICMTHBIE U PEMEHHBIE TTEpEavu.

Jlemoncmpayuu

Mogens cucTeMbl OTCU€Ta, WIITIOCTPALUS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBYDKCHUSL.

[IpeobpazoBanue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

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

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



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagienue cKopocT Ipu ABUKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanne COOTHOLIECHHS MEXAY NYTSIMH, MPOUJICHHBIMU TEJIOM 34
MIOCIICIOBATENbHBIC PABHBIE MPOMEXKYTKH BPEMEHUM NIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYAIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU KUIKOCTH.

N3yuyenue aBuxKeHUs Tena, OPOUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTH  ['anmunes.  IlepBeidi  3akoH  HproToHa.
NuepruanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepno3unuu cui. Bropoi 3akoH HeroToHa
JUUI MaTEpUalibHOM TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MatepuaabHbIX TOYEK.

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

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

Tpenue. Bunbl Tperus (mokosi, cKkoJibxeHusi, kauenusi). Cuna tpenus. Cyxoe
TpeHue. Cuia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduimeHt tpeHusl.
Cuna conpoTUBIICHUS MPH IBUKEHUU TEJIA B )KUJKOCTH WJIU Ta3e.

[TocTynarensHOE U BpalaTeIbHOE JIBIXKEHHE a0COJIIOTHO TBEPIOTO Tea.

MOMEHT CHIIBI OTHOCUTENIBHO OCH BpauieHus. llnedo cumbl. YcnoBus
paBHOBECHUS TBEPAOIO TeA.

TexHH4eckrue yCTpOWCTBA M MNPAKTUYECKOE MPUMEHECHHUE: MOAIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoit 3akoH HeroToHa.

N3mepenune cuil.

CnoxeHue CHlL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmariuu.

HesecomocTe. Bec Tena npu yCKOpEHHOM MTOAbEME U TIAJICHUN.

CpaBHEHUME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKECHUS.

YcioBust paBHOBeCHUs TBEPAOTO Teiia. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

N3ydenue aBmxeHus OpycKa Mo HaKJIOHHOM TJIOCKOCTH.



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

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. TeopemMa 00 H3MEHEHUU
KUHETUYECKOU YHEPTUMU.

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

[loTeHunanbHble W HEMOTEHUUANbHbIE  CUibl.  CBs3b  pabOTHI
HEMOTEHIHAIBHBIX CHUJI C W3MEHEHHUEM MEXAHMYECKOW SHEPTHUU CUCTEMBI TEJ.
3aKOH COXpPAHEHUSI MEXaHUYECKOU IHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHn4eckrue yCTpOWCTBA U IPAKTUUYECKOE IPUMEHEHHE: BOIAOMET, KOIED,
NPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexon NOTEeHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabonul

N3yuenne abCOJIIOTHO HEYNMPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanue cBsi3u pabOThI CHIIBI C U3BMEHEHHUEM MEXaHWYECKOW HHEPTruu
TeJIa Ha TPUMEPE PACTSKEHUS PE3UHOBOTO KIyTa.

Pazgea 3. MosexkyasipHas pu3uka 1 TEPMOAUHAMUKA

Tema 1. OcHosvl MONEKYIAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUSA MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU M UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkenue. duddysus. Xapakrep IBUKEHUS U
B3aMMOJECUCTBUS 4YacTULl BemlecTBa. Moaenu CTpOEHHUsI ra3oB, XUJIKOCTEU H
TBEPJBIX TE U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl Monekyi. KonunyectBo BemectBa. [loctosiHHas ABoraapo.

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



Mopens  unpeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KMHETUYECKOW TEOpUM HJAealbHOTO raza. AOCOJIIOTHAs TeMmIepaTypa Kak Mepa
CpelIHEl KWHETUYECKOW SHEpruu TEIIOBOro JBMKEHHMs uactul] rasa. [llkama
temnepatyp KensBuna. ['a30Bble 3akOHBI. YpaBHeHHe MenneneeBa—Knanelpona.
3akoH /lanpToHa. M30mpoieccsl B UACATBHOM ra3e ¢ MOCTOSSHHBIM KOJIUYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBICHHE H30MPOIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuyecknue yCTpOICTBA W MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OmnbITEI, JOKa3bIBAIOIIME TUCKPETHOE CTPOCHHE BeIlecTBa, Qororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUIA.

OnpeIThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHUS.

Mogens onbita llTepHa.

OnBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYJIISIPHOTO
B3aMOJICUCTBHUS.

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

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUWE COCTOSHHUS UACAIBHOTO rasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHAT€ HAa OCHOBE M3MEPEHHI
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmonnHamuueckass cucrema. BHYTpEeHHsAS 3HEpPruss TEPMOJMHAMHYECKOU
CUCTEMBI U crIOc0o0bI €€ n3meHeHus. KonnuectBo TerioTsl U pabora. BHyTpeHHss
SHEPrusi  OJHOATOMHOTO  HJeallbHOro  Tra3a. Buasl  Teruionepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyUYeHHUE. Y IeJbHAsI TeIIOEMKOCTh BEIECTBA.
KonruecTBo TEIIOTH MpH TEIIONEpeaye.

[Tonsitue 00 ammabatHoM mporecce. I[lepBhili 3aKOH TEPMOJMHAMUKHU.
[Ipumenenne mepBOro 3akoHa TEPMOJIWHAMUKH K m3omporeccam. I 'paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTtumMocTh IPOLIECCOB B IPUPOJIE.

TennoBble  MamwmHbl.  [IpuHOUIIBI  I€UCTBHUS  TEIUIOBBIX  MallHWH.
[IpeoOpa3zoBanust SHEPrUM B TEIUIOBBIX MamuHax. Koadduiment monae3Horo
nericTBus TemioBod mamuHbl. I{ukn KapHo m ero ko3pduimMeHT IoIe3HOTro
JNENUCTBUS. DKOJIOTMYECKUE MPOOIeMbI TEIUIOIHEPTETUKH.



TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElNb
BHYTPEHHETO CropaHusi, OBITOBOW XOJIOIUIHHUK, KOHIUITUOHED.

Jlemoncmpayuu

W3MmeHeHue BHYTpEHHEH HHEpruy Teja MPH COBEPIICHUU PaOOTHI: BBLIET
npoOku U3 OyTBUIKM TOJ JIEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3@upa B
JaTYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3meHeHne BHyTpEeHHEN SHEPIUH (TeMIIepaTypbl) Tela IpH TeIuionepeaye.

OneiT Mo anuabaTHOMY pacCIIUPEHHI0 Bo3ayxa (OMBIT € BO3AYUIHBIM
OTHHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATESI BHYTPEHHETO CrOPaHUs, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Aepecammnvie cocmoanusn eeujecmea. Pazoswvie nepexoonvl

[TapooOpa3zoBanue u koHJeHcarus. Vcnapenue u kuneHue. AOCOMIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwilieHHBI map. YaenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucramnmmueckue u amopdHbie Tena. AHU30TPOINHS CBOMCTB
kpuctaiuioB. Kuakue kpuctaibl. CoBpeMmeHHble Marepuaiibl. [lnmaBienue u
KpUcCTaJUTM3aIus. Y IeJapHasl TeroTa miaBienus. Cyonumanus.

VYpaBHeHUE TEMIOBOTO OajaHca.

TexHuyeckne yCTpOICTBA M MPAKTUYECKOE IPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHUU MOJTYyUYECHHS] COBPEMEHHBIX MaTEpHUasioB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX apOB.

Kunenune npv NoHWKEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIaXKHOCTH.

HaOnronenue HarpeBaHus U MIABJICHUS KPUCTAJUIMUECKOTO BEILIECTRA.

JleMoHCTpanusi KpUCTaIoOB.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. dnekmpocmamuxa
OnekTpu3anusi Ten. OJEKTpUYecKuil 3apsia. J[Ba Buaa »IEKTPUUYECKUX
3apsAa0B. IIpOBOOHMKH, IOUAIEKTPUKU M MOJYNPOBOJAHUKU. 3aKOH COXPAaHEHHS
AIIEKTPUYECKOTO 3apsija.
B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbli AJNEKTPUYECKUN 3apsia.
Onextpuyeckoe mnosie. Hampsoxk€HHOCTH  3yeKTpuueckoro mnois. [IpuHoun



CYyNEPHO3ULIUHA 3IEKTPUUECKUX Mojel. JIMHUKM HanpsKEHHOCTH 3JIEKTPUUYECKOTO
oIS,

PaGora cumnm  snektpocrarmueckoro  mojsa.  [lotenmman.  Pa3HocThb
NOTEHUUAIOB. [IpOBOOHMKM M AUDJNEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
Jvsnexktpuyeckasi MPOHUIIAEMOCTb.

OnextpoémkocTs. KoHgeHcaTop. DIeKTpOEMKOCTh TNIOCKOIO0 KOHAEHCATOpa.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpPHUOOpOB,
KOHJICHCATOp, KOMMMPOBAJIbHBIN anmnapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M IPUHLINI JEUCTBUS dJIEKTPOMETPA.

B3anmoeiicTBUE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEN.

[IpoBOAHUKH B JIIEKTPOCTATUUECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATopa OT IUIOIIAIH
IJIACTUH, PACCTOSHUS MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOr0 KOHEHCAaTopa.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabonul

N3mepeHune 3MeKTpOEMKOCTH KOHJIEHCATOPA.

Tema 2. Illocmoannwtii 3.1ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

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

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

DNEKTPUYECKOE COIMPOTUBIECHUE. YIECIbHOE COMNPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenpHOE, NapalIeIbHOE, CMEIIAHHOE COEIMHEHUE POBOIHUKOB.

Pabora nsnektpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MomHOCTh
AIEKTPUUECKOTO TOKA.

DJIEKTPOJIBUKYIIAasi CUja U BHYTPEHHEE COIMPOTUBIICHHE HCTOYHHMKA TOKA.
3akon Oma 171 OJTHOM (3aMKHYTOM) AJieKTpuueckon 1enu. KopoTkoe 3ambikaHue.

DONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCUMOCTH
COTNPOTUBJICHUSI METAJIJIOB OT TeMmIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MYYKOB.

[TonynpoBOTHUKHY. CobOcTBeHHas u npuMecHast MIPOBOJANUMOCTh
noJIynnpoBogHUKOB. CBoMCTBa p—n-niepexoa. [lomynmpoBoHUKOBBIE TPUOOPHI.

DONeKTpUYecKuidi TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIEKTPONUTUYECKAS TUCCOLUALUA. DIEKTPOIIN3.



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

TexHUYecKue YyCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJIbTMETP, PEOCTAaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBaTEIbHBIC IPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN TUO/,
TEPMHUCTOPBI U (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIHN TNO/I, TaIbBAHUKA.

Jlemoncmpayuu

M3mepenne CUibl TOKA U HATIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JUIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepHraa.

CMelaHHOE COeIMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe DIEKTPOIABWXKYIIEH Ccuibl. KOpoTkoe 3ambIKaHue
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB CONPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NPOBOJAUMOCTD BO3yXA.

OAHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopusie padbomul

N3yyeHue cMenaHHOrO COEIMHEHUS PE3UCTOPOB.

W3mepeHne 3JIeKTPOABUKYILIEH CHIIbI UCTOYHHMKA TOKA M €ro BHYTPEHHETO
CONPOTHUBJICHUS.

HaoGmroienne amexTpoiusa.

MexknpeaMeTHble CBI3H

Nzyuenue kypca gusuku 0a3oBoro ypoBHsa B 10 kjacce ocyIiecTBIsiETCS ¢
y4€TOM COJEpKATEIbHBIX MEKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTUKH,
OHOJ0ruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mesicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAay4HbIH (akT, runores3a, (Quamueckas BeIMUYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHHEe CUCTEMbl ypaBHEHUM, JWHEWHas (yHKIMS,
napabona, runep0oiia, uX rpaMKu U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI U UX NPOEKIMHU HA OCU KOOPJUHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABMIKEHHE B KUBOU mpupoje, auddysus, ocMmoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEIUIONEPEIayH, TEMIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJICHUS 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 JMCCOLMALNSA,
rajbBaHUKA.

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

Texnonoeus: npeoOpa3oBaHHE IBUKEHUN C HCIOIB30BAHUEM MEXaHU3MOB,
y4€T TpPEHUS B TEXHUKE, MOJAIIWIHUKHA, HWCIOJb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHUE), JBHUraTelb BHYTPEHHETO
cropaHusi, napoBasi TypOUHa, OBITOBOM XOJOJIMUIbHUK, KOHIULIHUOHEDP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIIOB, B TOM YHCJIE HAHOMATEPHAJlOB, U
HAHOTEXHOJIOTHH, AJIEKTPOCTATUYECKas 3allUTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTPYWUHBIN MIPUHTED, 3JIEKTPOHArpeBATEIIbHbBIC npuodopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raTbBaHUKA.

11 KIIACC

Pa3znen 4. JiaekTpoauHaMuKa

Tema 3. Maznummnoe noje. I1eKMPOMAZHUMHAA UHOYKUUSA

[locTosiHHBIE ~ MarHWTHL.  B3auMoAeWCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnntHoe mone. Bexkrop marHuTHOM uWHAYKUOWH. [IpyHIMO cyneprno3unuu
MAarHWTHBIX MOJIeW. JINHMM MarHUTHOM MHAyKIUW. KapTuHa NMHUNA MarHUTHON
WHIYKIUU TI0JIS TIOCTOSIHHBIX MarHUTOB.

MarautHoe 10JIe TPOBOAHMKA C TOKOM. KapTuHa 5nMHUN HWHIYKIHH
MarHUTHOTO TOJIS JUIMHHOTO MPSMOIrO INPOBOJHHUKA M 3aMKHYTOI'O KOJIBLIEBOTO
MIPOBOJAHUKA, KaTyIIKH ¢ TOKOM. OnbIT Dpcrena. BzanmonencTsre NpoOBOIHUKOB C
TOKOM.

Cuiia Amniepa, €€ MOIyJIb U HallpaBJICHUE.

Cuia Jlopenua, €€ MOJlyJib U HalrpaBiieHUE. J[BUKEHUE 3apSKEHHOW YaCTULIbI
B OJIHOPOJIHOM MarHuTHOM mose. Pabota cuibl Jlopenia.

SIBeHMe DANEKTpOMArHUTHOM HMHAYKIUU. [lOTOK BEKTOpa MarHMTHOM
WHIYKIUU. OJIEKTPOJABMXKYINAs CUla HWHAYKIMU. 3aKOH JJIEKTPOMAarHUTHOW
nHaykunu dapanes.

BuxpeBoe »siekTpuyeckoe ToJsie. DJIEKTPOJABIKYIIAA CUJIa WHIYKIUU B
IIPOBOJHUKE, IBHXKYILEMCS TOCTYIIATENBHO B OJTHOPOJHOM MarHMTHOM TIOJIE.

ITpaBuno Jlenua.

NHayKTUBHOCTE.  SIBIGHME CAaMOMHAYKLUWHU. OJEKTPOABMXKYyLIas cujia
CaMOMHIYKIIHH.

OHeprusi MarHUTHOT'O TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

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



Llemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO IMyYKa MarHUTHBIM IOJIEM.

JIvHUKM MHAYKIIMA MArHATHOTO TOJISL.

B3anmoeiicTBue 1ByX NIPOBOJHUKOB C TOKOM.

Cunia Ammepa.

JerictBue cuibl JIopeHa Ha MOHBI SJIEKTPOJIUTA.

SIBNIeHME SIIEKTPOMArHUTHON MHAYKIIHAH.

[IpaBuno Jlenua.

3aBUCHUMOCTh JJIEKTPOJABUKYIIEH CHIIBI MHAYKIHH OT CKOPOCTH WU3MEHEHUS
MarHUTHOrO MOTOKA.

SBneHue CaMOMHIYKLIHH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBUS MOCTOSHHOTO MAarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHTYKLIUU.

Pa3znea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMaZHUMHbLE KONEOAHUA

KonebarenpHast  cuctema. CBoOOAHBIE  MEXaHUYECKHE  KOJIeOaHMU.
["apmonunyeckue konebanus. [lepuona, wacrtora, amrumryga u (aza xoseOaHUU.
[IpyXVHHBIN MasTHUK. MaTremMaTU4eCKUl MasTHUK. YPAaBHEHHUE TapMOHHUYECKHUX
kosebanwuii. [IpeBparieHue sHEpruu Ipyu rapMOHUYECKUX KOJICOaHUSIX.

Konebarenbubiii kKOHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIC KOJEOaHUS B
UJeaTbHOM KOJIEOATEIbHOM KOHTYpe. AHAJIOTUS MEXIYy MEXaHUYECKUMHU U
AJEKTPOMAarHUTHEIMU KoJieOanusiMu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPTUU B UJICATHHOM KOJIeOaTEIbHOM KOHTYDE.

[IpencraBiienre o 3aTyXaroUUMx KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJiebanusi. Pezonanc. BeIHYK/I€HHBIE 2JIEKTPOMATrHUTHBIEC KOJICOAHMUS.

[lepemennpli TOK. CHHYCOMAAQJIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUE CHUJIBI TOKa H
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedIECHUE IIEKTPUUSCKOM
HSHEPIruMu. DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJICTBE AIeKTpodHepruu. Kynbrypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHu4eckrue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: JIICKTPUUECKHUMI
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TMHUU AJIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojeOaTeNbHON CUCTEMBbl (NIPY>KUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).



Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanre CBONCTB BBIHYKICHHBIX KOJIEOaHUIA.

HaOnronenue pezonanca.

CB0OOIHBIE AJIEKTPOMAarHUTHBIE KOJICOaHUSI.

OcuuiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA W HANPSDKEHUST OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJICOAHU.

Pe3sonanc mnpum mocienoBaTENIbHOM COEAMHEHWU PE3UCTOPA, KATYLIKH
WHIYKTUBHOCTHU U KOHJIEHCATOpA.

Mopens TMHUY IEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

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

HccemenoBane MEPEMEHHOIO TOKa B LENH W3 IIOCIEN0BATEIBHO
COEIMHEHHBIX KOHJICHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNHbLE 60JIHbL

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

3Byk. CxopocTb 3ByKa. [ poMKoCTh 3ByKa. Beicora ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CJIOBUS U3JIYYEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanusa BektopoB E, B, V B anexkrpomarautHon BonHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTpPaXEHHUE, MPEIOMIICHUE, Moysgpu3anus, Tudpakuus,
uHTepdepenus. CKOpocTb 3JIEKTPOMArHUTHBIX BOJIH.

[IIxana 3JI€KTPOMarHUTHBIX BOJIH. [IpUMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH CpeIbl.

TexHU4ecKHue yYCTPOMCTBA M MNPAKTHYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBasl JIMarHOCTHKAa B TEXHHKE M MEIMIIMHE, pajaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Teledon, CBU-neys.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEUYHBIX U MPOIOJIbHBIX BOJIH.

KoneoGmromnieecs Te10 Kak HCTOUYHUK 3BYKa.

HabGnronenue orpakeHus: M NpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nnrepdepenunu n audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI1 pE30HAHC.

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



HccnenoBanre  CBOMCTB  BJEKTPOMAarHUTHBIX  BOJIH: OTpa’KEHHUE,
pesoMIIeHUE, MONspu3anus, AMpakuus, uHTepdepeHIHs.

Tema 3. Onmuka

['eomeTpuueckass ontuka. IIpssMonnHENHOE pacIpoCTpaHEHUE CBETAa B
ogHOopoaHOU cpexe. JIyu ceera. ToueyHblld HICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHbI OTpakeHUs cBeTa. llocTpoeHue n300paxkeHUil B
IJIOCKOM 3€pKale.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETa. AOCOIIOTHBIN MMOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIl yroa MOJHOTO
BHYTPEHHETO OTPAKCHHSI.

Hucnepcus ceeta. CioxkHbIil coctaB 6emoro cera. L[ser.

CoOuparormyie ¥ pacceuBaroiniye JUH3BL. ToHKas nwmH3a. DOoKycHOE
paccTosTHUE W ONTHYECKas cuiia TOHKOM JuH3bl. [locTpoenue uzoOpakeHUil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JTaBa€MO€ JINH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

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

Hudpakuus cBera. JudpakiuonHas pemérka. YcCIoBUE€ HaOIIOICHUS
IJIaBHBIX ~ MAaKCUMyMOB TIpM  TAJEHUM MOHOXPOMATHYECKOr0 CBETa Ha
TU(GPAKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuueckue yCTpoCTBa M TMPAKTHUYECKOE IPUMEHEHWE: OYKH, JyIa,
dboToanmapaT, MPOCKIMOHHBIA ammapaT, MHUKPOCKOIN, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PpaAKIIMOHHAS PEIIETKA, TTOJISIPOU/I.

Jlemoncmpayuu

[IpssMONMHEHOE pacpOCTpPAaHEHUE, OTPAKEHHE W IPEJIOMIICHUE CBETA.
OnTuyeckre mpruodOpBHI.

[TonHOE BHYTpEeHHEE OTpakeHue. Moiesib CBETOBO/IA.

HccnenoBanre CBONCTB M300paKeHUH B JIMH3aX.

Mopenu MUKpocKoIma, TeJIeCKona.

Hab6monenne natepdepeHnm cBera.

HaOmronenue nudpakiuu ceera.

HaOmronenue nucnepcuu cBera.

[TonyueHne ciekTpa ¢ MOMOUIBIO MPU3MBI.

[TomydyeHue ciexTpa ¢ MOMOIIBI0 JUGPAKIIUOHHON PEIIETKH.

Hab6nronenue nonsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonvl



W3mepenne nokasaress peroMIeHUs CTEKIIa.
HccnenoBanue cBONCTB N300pakeHU B JTMH3aX.
HaOnronenue nucnepcuu cBera.

Pa3zaes 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH

['panunbl  NPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTtynarsi
CIEUHUAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBApPUAHTHOCTH MOAYJS CKOPOCTH
CBETA B BaKyyMe€, PUHIIUI OTHOCUTEIBHOCTH DUHILITEMHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEIJICHHE BPEMEHU U COKpALIECHUE
JUTVHBI.

OHeprus 1 UMIYJIbC PEIATUBUCTCKON YaCTULIBI.

CBs13b MaccChl C SHEPrUeN U UMITYJIbCOM PEISTUBUCTCKON YaCTULIBI. DHEPTUs
IIOKOS.

Pazgen 7. KBanToBasi pusuka
Tema 1. Dnemenmot K6AHMOBOU ONMUKU
®otonsl. opmyna [lnanka cBsizu 3Hepruu (HOTOHA C €r0 YACTOTOM. DHEpTHs
U UMITYJIbC (POTOHA.
OTtkpoiThe 1 ucciegopanue poroddpdexra. OnbiTel A. I'. CtoneroBa. 3akoHbI

dbotorpdexra. YpaBHenue DuHmTeitHa st hoTodddekra. «KpacHas rpanuiia»
dboToaddexra.

Hasnenne cBera. OnbiThl [1. H. JleGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHUYecKue YCTpOICTBA U MPAKTHYECKOE MPUMEHEHHE: (POTOIIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®oTo3(d(DHEeKT Ha YCTAaHOBKE C LIMHKOBOM MJIACTUHOM.

NccnenoBanue 3akoHOB BHEMIHETO (oTodhDEKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OnbiTel Pesepdopna mo paccesHUrO 0 -4acTHII.
IImanerapHas Mogmens aroMma. llocrynatel bopa. M3nydyenue u morioumieHue
(GOTOHOB TpU Mepexoje aToMa C OJHOTO YpPOBHS JHEPrUU Ha Jpyroi. Bumbl
crekTpoB. CIEKTp YpOBHEU SHEPrUU aToMa BOJIOPO/Ia.

BousHOoBBIE cBOliCcTBAa yacTull. Bosnbl ne bpoiiis. KoprycKyisipHO-BOJIHOBOM
JyaJTu3M.

CHoOHTaHHOE U BBIHYK/ICHHOE U3JTyYEHHUE.

TexHn4eckrue yCTPOMCTBA M MPAKTUYECKOE NPUMEHEHHE: CIEKTPAJIbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.



Llemoncmpayuu

Mopnens onsita Pesepdopra.

Onpenenenue JJIMHBI BOJIHBI J1a3epa.

HabGnronenue IMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii sakcnepumenm, nabopamopuvie pabomul

Habnronenue IMHEH4aToro CuekTpa.

Tema 3. Amomnoe sa0po

DKCIEpUMEHTBI, JIOKA3bIBAIOIIUE CIIOXKHOCTh CTpOeHUs dAnpa. OTKpbITHE
paguoaktuBHOocTH.  OmbiTel  Pesepdopaa  mo  ompenmeneHuio  cocrapa
panuoakTuBHOrO wu3mydeHus. CBoiictBa anbda-, Oera-, raMMa-u3ITydCHHS.
Bimsinue paaMoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHas monens siapa [eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncino sapa. M30Tormsl.

Anb(a-pacnan. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. I'amma-
U3JIlydeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.

DHeprus CBA3M HYKJIOHOB B sjipe. SAnepHbie cuibl. Jledekt Macchl sapa.

S nepHble peakunu. Jlenenue u CUHTES sIEp.

SAnepnwiii peaktop. Tepmosimepubiii cuHTe3. [IpoOnemMbl W TEPCHEKTUBBI
AJIEPHON DHEPTETUKH. DKOJIOTHYECKUE ACIIEKThI IACPHOU SJHEPTETUKH.

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTob1 HaOJIOIEHUS M PETUCTPALIUH 3JIEMEHTAPHBIX YaCTHULL.

dyHIaMeHTanbHbIe B3aUMOJIeHCTBUA. EAMHCTBO Pu3nueckoi KapTUHBI MUPA.

TexHuyeckue yCcTpoucTBa U IMPAKTUUECKOE ITPUMEHEHHUE: TO3UMETp, KaMmepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CuéTurK MOHU3HPYIOIINX YACTHULL.

Yuenuueckuii sxcnepumenm, 1abopamopnsie pabomol

HccnenoBanre TpeKOB YacTHUIL (M0 TOTOBBIM (OTOrpadusim).

Pa3znen 8. JjieMeHTHI ACTPOHOMHUM U aCTPOPU3NKH

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

Buna 3Bénnoro nHeba. Co3Be3ausi, sipkue 3BE3[bI, IUIAHETHI, UX BHIANMOE
JIBUOKCHHE.

ComnHeyHnas cucteMma.

Connne. ComHeuHass akTUBHOCTh. McTounuk sHeprum ConHI@ U 3BE3.
3BE3BI, UX OCHOBHBIC XAapAKTEPUCTUKHU. J(MarpaMma «CHEKTPAJIbHBIM KJIacc —
CBETUMOCTB». 3BE3JBI TJIABHOM IOCIEIOBATEILHOCTH. 3aBHCHMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIIBHOCTU. BHyTpeHHEe CTpoeHue



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 raaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPBI B sApax
TaJIAKTHUK.

Bcenennas. Pacumupenne Beenennoit. 3akon Xa00ima. Paz0eranue rajakTuk.
Teopus bonpmoro B3peiBa. PenukToBOE M3IydeHUE.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnrooenus

HaOnroienusi HEeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITBIOTEPHBIX
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

Ponr ¢u3uku u acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M ATHYECKOU c(pepax nesTeabHOCTH YEIOBEKa, POJIb U MECTO (PU3UKH
U aCTPOHOMHUHU B COBPEMEHHOM HAay4yHON KapTHUHE MHPA, POJIb GPU3UUECKON TEOPHUH
B (GOpPMHUPOBAHUM TIPEACTABICHUN O (PU3NYECKON KapTUHE MHpaA, MECTO
(bu3nYeCcKo KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O IPUPOJIE.

MesxknpeaMeTHble CBA3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsA B 11 kiacce oCymiecTBISIETCS C
YYETOM COAEPKATEIBbHBIX MEXIIPEIMETHBIX CBA3€M € KypCcaMHM MaTE€MAaTHKH,
OHOJ0ruu, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Mesicnpeomemuvie nonsmusi, CBSI3aHHBIE C U3YYEHHUEM METOJOB HAYYHOTO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, rumote3a, (u3myeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOJICHUE, SKCIIEPUMEHT, MOJICTUPOBAHNUE, MOJIC]Tb, U3MEPECHHE.

Mamemamuxka: peUIEHHWE CHCTEMbl YPAaBHEHUH, TPUTOHOMETPUUYECKUE
(GyHKIIUU: CUHYC, KOCUHYC, TAaHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIWH HA OCU KOOPAWHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMH, TPHU3HAKU TMOJAOO0US TPEyTrOIbHUKOB,
OTIpeJIeIICHHE TUTONIAIN TIIOCKUX PUryp u 00bpéma Tel.

buonocusn: »nextpuyeckue SBICHUS B KUBOWM TMpUpojie, KoJieOaTelbHbIC
JIBVKEHUSI B KMBOM MPUPOIE, ONITUYECKUE ABJICHUSA B )KUBOMW NPUPOJE, ACUCTBUE
paJualiy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJI, KPUCTALINYECKAS] CTPYKTypa TBEPABIX
TeJI, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKON PEMIETKH, CHEKTPaTbHBIN
aHaJIN3.



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

Texnonocus: JIMHAKA DJICKTPONEpeNad, TEHEpaTop IEPEMEHHOIO TOKa,
JIEKTPOJBUTATENb, WHAYKIMOHHAS II€Yb, pajap, PaJuONpPUEMHHK, TEJIEBU3O0DP,
aHTeHHa, TenedoH, CBY-meub, NMpOEKIIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEYHas Oatapesi.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30OBAHUA

OcBoenne yueOHOro mpeamera «®Du3nka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpazoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh JTOCTHIKEHHUE CIICTYIOIIUX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIhTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3ynbTaThl OCBOCHHS yueOHOro npenMera «Dusmka» T0JKHbI
OTpakaTb TOTOBHOCTh M CIOCOOHOCTh OOYYaroUIuXcsi PYKOBOJICTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TMO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTHUBHBIX BHYTPEHHHUX  YOEKIEHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACHIMPEHUE KU3ZHEHHOTO
OMbITA U OMbITA AEATEIBHOCTH B MPOILIECCE pean3alid OCHOBHBIX HaIlpaBIICHUI
BOCIIUTATEIBHOU IESITENBbHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTh IPAXKIAHCKON MO3UIIMKU 00YUAIOIIETOCAd KaK aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUKCKOTO OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX T'YMAaHUCTUYECKHX |
JEMOKPATHYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIBHOCTh B MHTEpPECaX TPa)KIaHCKOTO
oOIIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHu3aluy;

YMEHHE B3aUMOJICNCTBOBATH C COLIMAIIbHBIMU UHCTUTYTAMH B COOTBETCTBHH C
X QYHKIUMSIMU U Ha3HAUYCHHUEM;

TOTOBHOCTh K TYMaHUTApHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHMOTHYECKOr0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTH POCCHUICKOU rpaXJaHCKON WJICHTUYHOCTH,
NaTpUOTU3MA;

LIEHHOCTHOE OTHOUIEHWE K TOCYJIapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSIM
POCCHMCKUX YUEHBIX B 00J1aCTU (DU3UKU U TEXHUKU;

3) 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, STUUECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTHUPYACh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTH, B TOM YHUCJE B
JESTEIIbHOCTU YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOrO OyAYyILIEro;

4) 3¢TeTHYECKOr0 BOCIIUTAHMA:

ACTETUYECKOE OTHOIIICHUE K MUPY, BKIIIOYasi 3CTETUKY HayYHOTO TBOPUYECTBA,
MpUCYIIEro (PU3nYecKoit HayKe;



S) TpyA0BOro BOCIIUTAHUS:

UHTEpEC K pa3ln4yHbIM cdepaM MpodhecCHOHATbHON NEeSTENIbHOCTH, B TOM
YHCJIe CBA3aHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHUE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccun U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJIaHbl;

TOTOBHOCTb M CIIOCOOHOCTHh K 00pa30BaHUIO U caMO00pa30BaHUIO B 001acTu
(bU3MKYN Ha MIPOTSKEHUH BCEH KU3HU;

6) YK0JIOTHYeCKOro BOCIIUTAHHS

C()OPMUPOBAHHOCTh HKOJIOTUYECKON KyJIbTYpbl, OCO3HAHHE TJ00AIbHOIO
XapakTepa dKOJIOTMYECKUX Mpodiiem;

IUIAHUPOBAHKE U OCYILECTBIICHNE JEHCTBUN B OKPYKAIOLIEH Cpelie HA OCHOBE
3HAHUS LEJIEW YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

pacIIMPEHHE OIbITAa JEATEIbHOCTH SKOJIOTMYECKON HAINpPaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (UBHKE;

7) HEHHOCTH HAYYHOTO MO3HAHUA:

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

OCO3HAaHHWE LEHHOCTH HAy4YHOM JEATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
U3ydeHus  (QU3MKUM  OCYHIECTBJIATH  HPOEKTHYHD U HCCIEIOBATENIbCKYIO
NEeATEIbHOCTh HHIMBUIYAIbHO U B IPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckmne geiicTBUs:
CaMOCTOATENLHO  (OpMyJIMpOBAaTH W aKTyaJlu3UpoOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMPENENATh IEeNH JEeATeIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISIT  3aKOHOMEPHOCTHM M MPOTUBOPEYUSI B  PaccMaTpUBaEMbIX
bu3NYeCcKUX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C YU4ETOM aHallh3a WMEIOIIUXCS
MaTepUaJIbHBIX U HEMaTEepUATIbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTh, OLICHUBATh COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUM AEATEIbHOCTH,
KOOPJIMHUPOBaTh W  BBHINIOJIHATH pabOTy B  YCJIOBHSIX  PEabHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHCTBUS,
pa3BUBaTh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.
ba3oBble uccienoBare/ibCKue 1eiCTBUA:
BJIaJICTh HAYYHOW TEPMUHOJOTHEH, KIIOYEBBIMU MOHSATUSIMU M METOJaMH
buznyeckoil HayKu;



BJIa/IETh HaBBIKAMHU Y4eOHO-MCCIEA0BATEIbCKON U MPOSKTHOW AESITeNbHOCTU
B 005acTH (PU3UKU, CHOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSTEILHOMY TOUCKY
METOJIOB peUIeHHs 3ahad (U3MUECKOTO COJEp)KaHus, MPUMEHEHHUIO Pa3IMYHBIX
METO/I0B [TO3HAHMS,;

BJIAJCTh BHUJAMH JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPEeTalliY, MPeoO0pa3oBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4eOHBIX
CUTYaIUsIX, B TOM YHUCIIE TP CO3JaHIH YU€OHBIX MPOEKTOB B 00acTH (DU3UKH;

BBISIBJIAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIleHUs, HaXOAUTh apryMEHTHI JJIsl JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh apaMeTPbl U KPUTEPUHU PEIICHHUS;

aHAIM3UPOBaTh TMOJYYCHHBIE B XOJE pEUICHHWS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSIX;

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

JlaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OIIEHUBAThH MPUOOPETEHHBIH OIIBIT,

yMETh TIEPEHOCUTh 3HaHUSA 1O (HU3UKEe B MPAKTHYECKYI0 001acTh
KU3HEICSATEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00acTe;

BBIIBUTATh HOBBIE HJIEH, MIPEJIaraTh OPUTHHAIBHBIE TIOAXObI M PEIICHNUS;

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

Pabora c nnpopmanueii:

BJIa/IETh HaBbIKAMH MOJIy4e€HUs MHPOpMAIUU (PU3UUECKOrO COJEpKaHUs U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIIATh IOMCK, aHaJu3,
CHUCTEeMAaTH3alMI0 U WHTEPIPETAlNi0 WHPOPMAIMK Pa3IUYHBIX BUAOB W (OpM
MIPEICTABICHNUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OpMALIHH;

UCIIONIBb30BaTh  CpeAcTBa  MH(POPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJOTHA B PEHICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/lad ¢ CcOoOMtoJieHHeM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MacCHOCTH,
TUTHUEHBI, PECypCcOCOEpeKEeHHs, TMPaBOBBIX M  OTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOTO COAEpX aHUs B pas3IMuYHbIX (opMaTax ¢
yu€TOM Ha3zHaYeHHsI MHPOPMAIUH U 1[EJICBOU ayJAUTOPHH, BHIOMpAas ONTUMAIBHYIO
¢dbopMy mpeAcTaBIeHUS U BU3yaTHU3alINN.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe AeHCTBHSA:
OCYUIECTBJISATh OOIIEHHME Ha Ypokax (U3MKM U BO BHE-YPOUHOM
NEesATEIbHOCTH;



pacro3HaBaTh MPEANOCHUIKA  KOH(DIUKTHBIX CHUTyallUH W CMAr4ath
KOH(JIUKTBL;

Pa3BEPHYTO M JIOTMYHO M3JIAraTb CBOK) TOYKY 3PEHUS C HMCIOJIb30BAHUEM
A3BIKOBBIX CPEJICTB;

IIOHUMAaTh M HCIIOJIb30BaTh IIPEUMYINECTBA KOMAHIHON M WHIMBUAYAJIbHOU
padoTHI;

BBIOMpPATh TEMATHUKy M METOJAbl COBMECTHBIX JEWCTBHI C y4ETOM OOIIMX
MHTEPECOB M BO3MOKHOCTEN Ka)KJOr0 YJI€HA KOJUICKTHUBA,;

IPUHUMATh L[EJIM COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHHPOBATh ACUCTBUSA IO €€ JOCTHIKEHHUIO: COCTaBIIATh IIAH JCHCTBUM,
pacnpenensaTh poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pe3yJIbTaThl
COBMECTHOM padoThI;

OLICHUBATh KAadyeCTBO CBOErO BKJIAJa M KaXJOr0 YYaCTHUKA KOMAaHIbI B
OOIIMI pe3ybTaT M0 pa3pabOTaHHBIM KPUTEPUSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHHWBATh HIAEHW C TO3ULUUNA HOBHU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJISITh MO3UTUBHOE CTPATETMYECKOE IIOBEICHHE B Pa3JIMYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh HMHUIIMATUBHBIM.

Pery/isiTUBHbIE YHUBepCaJbHbIE yUeOHbIe JeiicTBUS
Camoopranusamnus:

CaMOCTOSITENIFHO OCYILECTBIIATh MO3HABATEIbHYIO JEATEIBbHOCTh B 00JIacTH
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1aUH;

CaMOCTOATENIHO COCTABJISITh IJIaH PEIICHUS] PACUETHBIX M KAuE€CTBEHHBIX
3a]a4, [JIaH BBINOJIHEHUS TPAKTUUYECKON pabOThl ¢ yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEATIOYTECHUM;

JlaBaTh OLIEHKY HOBBIM CUTYaIlUsIM;

pacIMpATh paMKH Y4EOHOI0 MpeAMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUN;

Jenatb OCO3HAHHBIM BBIOOp, apryMEHTHpPOBaTh €ro, Oparb Ha ceds
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO J3PYAMIMH B 00JacTH
(bu3KKH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTeNbHbIN U KyJIBTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOIIHOHAIbHBIH HHTEJJIEKT:

JaBaTh OIIEHKY HOBBIM CHUTYaIlUsIM, BHOCUTh KOPPEKTHUBBI B NESTEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB IIEJISIM;

BJIAJE€Th  HABBIKAMM  IO3HABATENHHON  peduieKCMH KakK  OCO3HAHMS
COBEPILIAEMbIX JIEUCTBUM M MBICIUTENbHBIX MPOLECCOB, HMX PE3ylbTaTOB H
OCHOBaHUM;



UCIIONIb30BaTh MPUEMBI PEPIIEKCHH JIJIsl OLIEHKH CHUTYal[uH, BHIOOpa BEPHOTO
pelieHus;

yMETh OLIGHWBAaTh PHUCKM U CBOEBPEMEHHO NPHUHUMATH PEIICHUS M0 UX
CHIIKEHHUIO;

OPUHUMATh MOTHUBBI WU apryMEHThl JPYIMX IpU aHaJIU3€ pe3yJIbTaToB
JeSITEIbHOCTH;

IPUHUMATH Ce0sl, MOHNUMAsi CBOM HEJIOCTATKU M TJOCTOMHCTBA;

OPUHUMATh MOTHUBBI WU apryMEHThl JPYIMX IpU aHaJU3€ pe3yIbTaToB
NESITEIbHOCTH;

pU3HaBaTh CBOE IIPABO U IPABO JAPYTUX HA OLIMOKH.

B mpouecce qocTrkKEHHS] JTUYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPAMMBbI
no (u3MKe A7 YPOBHS CpelHero oOmero ooOpa3oBaHus y OO0yYaromuxcs
COBEpUICHCTBYETCS HYMOLIMOHAJIbHBIH UHTEIICKT, peanoararoum
Cc(OPMUPOBAHHOCTD:

CaMOCO3HAHUS, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHATBHOE
COCTOSIHHE, BUACTh HAIPABICHUS PA3BUTHSA COOCTBEHHOW IMOIMOHAIBLHOUN C(epsl,
OBITH YBEPEHHBIM B ce0€;

CaMOpPETYJIMPOBAaHMsI, BKJIIOYAIOLIETO CAMOKOHTpPOJb, YMEHHME NIPUHHUMATH
OTBETCTBEHHOCTb 32 CBOE IIOBEACHME, CIIOCOOHOCTh aJalTUPOBAaThCA K
HYMOILIMOHAIBHBIM U3MEHEHHSIM U MTPOSBIISATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTpPEHHEH MOTHBAIIWH, BKIIOYAIOIICH CTpPEMIICHHE K JOCTIKEHUIO e U
yCIiexy, ONTUMHU3M, WHMIMATUBHOCTb, YMEHHE JIEHCTBOBaTh HCXOJS W3 CBOMX
BO3MOKHOCTEH;

HIMIATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIMOHATIBHOE COCTOSIHUE
JIPYTUX, YYUTHIBATh €ro TMpPH OCYIIECTBICHUH OOIICHHS, CIIOCOOHOCTh K
COUYYBCTBHIO M CONIEPEIKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIFOUYAIOIIUX CIIOCOOHOCTh BBICTPAUBaTh OTHOIICHHUS
C IpYTUMH JIFOJIbMU, 3a00TUTHCS, IPOSIBIISITh HHTEPEC U pa3peniaTb KOH(PIUKTHI.

HNPEAMETHBIE PE3YJIBTATBI

K koniy obyuenuss B 10 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTpaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCTO (U3NKU B (POPMUPOBAHUHU
COBPEMEHHOW HAay4YHOW KAapTUHBI MUpPA, B PAa3BUTUHU COBPEMEHHOW TEXHHUKU U
TEXHOJIOTUH, B TPAKTUYECKOM JESATEIBHOCTH JIFOJIEH;

YUYUTBIBATh TPAHMIBI TPUMEHEHHUS M3YyUYCHHBIX (UBUYECKUX MOJCICH:
MaTepualibHas TOYKa, MHEepIUAJIbHAS CUCTEMa OTCUETa, aOCOIFOTHO TBEPAOE TEJO,
WJICAJIBHBIN Ta3, MOJEIIM CTPOCHUS Ta30B, )KUIAKOCTEH U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUECKUI 3apsijl PU pelieHnn (PU3NIeCcKux 3ajad;



pacno3HaBaTh (PU3NYECKUE SIBICHUS (TIPOIECChI) U OOBIACHITH MX Ha OCHOBE
3aKOHOB MEXAHWKH, MOJICKYJISPHO-KUHETUYECKOM TEOpUM CTPOCHHS BEIECTBA U
ANEKTPOAMHAMUKHU:  PABHOMEPHOE U PABHOYCKOPEHHOE  MPSMOJUHEUHOE
JBIDKEHUE, CBOOOJHOE TMaJeHue TeJ, IABUKEHUE [0 OKPYKHOCTH, WHEPIHS,
B3aumojencTeie Teni, 1uddys3us, OpOyHOBCKOE IBIKEHHE, CTPOEHUE KU JIKOCTEH
U TBEPABIX TEN, U3MEHEHHE 00bEMA TEJT ITPU HArpEeBaHUH (OXJIAXKICHUH ), TETLIOBOEC
paBHOBECHUE, UCIAPEHHE, KOHACHCAlUS, MIIABJICHUE, KPUCTAIIM3AIUs, KUIICHUE,
BJI&YKHOCTh BO3/lyXa, OBBIIIEHUE TaBICHUS ra3a MPU €ro HarpeBaHUM B 3aKPbITOM
COCylle, CBSI3b MEXKAY I[apaMeTpaMu COCTOSIHHMS Tra3a B  HM30Ipoleccax,
ANEKTpU3alus TEJl, B3aUMOJECHCTBHE 3apsI0B;

OMUCHIBATh MEXAHUYECKOE JBMXKEHUE, UCIMOJb3Yys (U3UYECKHE BEIWYUHBI:
KOOpJIMHATa, IyTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tela, CHIIa,
UMITYJIbC T€Jla, KUHETUYECKasi SHEPrus, MOTECHUUAIbHAS SHEPIusl, MEXaHUYECKas
pabota, MexaHMYecKass MOIIHOCTh; TPH OIMUCAHWKM TPABUIBHO TPaKTOBAThH
(U3UYECKUIT CMBICT MCHOJIb3YEMbIX BEIMYMH, UX OOO3HAYCHHS M €IUHUIIBI,
HaxXOoJUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEJIIMUHMHY C APYTUMU
BEJIMYMHAMU;

ONMUCHIBATh HM3YUYECHHBIE TEIJIOBBIE CBOMCTBA TEN WM TEIUIOBBIE SIBIICHUS,
UCTIONIb3Yysl (U3MYECKHE BEJIMYMHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KMHETUYECKasi PHEPrysl XaOTHYECKOTO JBIKCHHUS MOJICKYJI, CpeAHEKBaIpaTUIHAs
CKOPOCTh MOJIEKYJI, KOJWYECTBO TEIUIOTHI, BHYTPEHHSSA SHEprusi, padoTta rasa,
KOO (PUIIMEHT TMOJE3HOTO JEUCTBUS TEIUIOBOTO JBHUTATeNsl; MNpPU ONMUCAHUU
MPaBUJIBLHO TPAKTOBaTh (U3MUECKUI CMBICT HCIOJIB3YEMbIX BEIWYUH, HUX
0o0O3HAaUeHUsT W EAWHMIIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JAaHHYIO
(U3UYECKYIO BETUYUHY C IPYTUMU BEJIMUUHAM;

OMUCHIBATh U3YYCHHBIC AICKTPUUYECKUE CBOMCTBA BEIIECTBA U DJICKTPUUYECKUE
sBJIeHUs (ITPOLIECCHI), UCTIONB3Ys (PU3NUYECKUE BETUUYMHBI: AIEKTPUUECKUI 3apsi,
AIEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD MOJIs, TOTEHIMAN, PA3HOCTh MOTEHIMAJIOB;
NPy OMUCAHUM TIPABWIBHO TPAKTOBAaTh (DU3UYECKUM CMBICT HCIOIb3YEeMbIX
BEJIMUMH, UX OOO3HAYCHUS] W EJUHUIIBI, YKa3biBaThb (HOPMYJIbI, CBSI3BIBAIOIINE
JaHHYIO0 (PU3UYECKYIO BEIUYUHY C IPYTUMU BEJIMUYNHAMU;

aHAIM3UPOBaTh (PU3UUYECKHE TMPOIECChl U SIBICHUSA, UCIONB3Yys (U3HUECKHE
3aKOHBI M MPUHIUMNBL: 3aKOH BceMupHOTo Tsrotenus, I, II u III 3akonsr HeroTOHA,
3aKOH COXPaHEHUsI MEXaHMYECKOW DSHEPruu, 3aKOH COXPAaHEHUS HMITYJIhCa,
MNPUHINAN CYNEPHO3UIIUA CHJI, TPUHIUIT PABHOIMPABUS HHEPIHUATBHBIX CHCTEM
OTCU€Ta, MOJIEKYJAPHO-KMHETUYECKYI0 TEOPHUI0 CTPOCHUSI BEIIECTBA, Ta30BbIC
3aKOHBI, CBA3b CPEAHEN KMHETUYECKOW PHEPTUM TEIIOBOTO JBUKEHUSI MOJIEKYII C
a0COTIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
AJEKTPUYECKOTO 3apsaa, 3akoH KyloHa, mpu >TOM pasnnuyarh CIOBECHYIO



(GOpMYITMPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BBIPAKEHUE W yCIIOBUS (TPaHMIIBI,
001acTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHIIMIBI JCHCTBUSA MAaIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3iuyaTh YCJIOBHS UX O€30MACHOTO UCIOJIb30BAaHUS B
MOBCEHEBHOM KU3HU;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIICIOBAHUIO (DU3UYECKUX SBICHUU W
MIPOIIECCOB C HCIIOJIb30BAHUEM TMPSIMBIX W KOCBEHHBIX HW3MEPCHHM, MPU ITOM
dbopmynupoBath MpodlieMy/3aadyy M TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEUIONKEHHOTO O0OPYIOBaHUS, MPOBOJUTH OMNBIT H
(bopMyIMpOBaTH BHIBOIBI,

OCYIIECTBIIAThH MPSIMBIC U KOCBEHHBIC U3MEPECHUS (PU3NUECKUX BEITUYHH, TIPH
TOM BBIOMpaTh ONTUMAJIBHBIA CIOCOO W3MEPEHUS U HMCIOJIb30BaTh H3BECTHHIC
METO/Ibl OIICHKU MOTPEITHOCTEN U3MEPEHHUI;

UCCJENOBAaTh  3aBUCUMOCTH  MEXKIY  (PU3MYECKMMH  BEJIMYMHAMH  C
WCITOJIb30BAaHUEM TIPSIMBIX HM3MEPEHUH, MPH 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
(bUKCUpPOBATh PE3yIbTAThl TMOTYYCHHOW 3aBUCHUMOCTH (PU3WYCCKUX BEITUYHH B
BH/JIC TAOJINIT ¥ TPpa(pUKOB, A€TIaTh BEIBOABI IO pe3yiIbTaTaM MCCIICIOBAHNUS,

coOJII0/1aTh MpaBmiia 0€30MacHOr0 TpyJa MPHU MPOBEJACHUU HUCCIEIOBAaHUN B
paMKax y4eOHOTro OKCIEpPUMEHTa, Y4eOHO-UCCIENOBATEILCKOW U IMPOEKTHOU
JEATETLHOCTH C HCIOJIB30BAHIEM H3MEPUTEIBHBIX YCTPOWCTB M JIAOOPATOPHOTO
000Opy1I0BaHUS;

pemaTrh pacuéTHble 3aJaydl C SBHO 3aJaHHON (DU3MYECKOW MOJIEINbIO,
UCIIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIUITBI, HA OCHOBE aHaJM3a YCJIOBHS 3a/lauu
BBIOMpATh (PU3UYECKYIO MOJECINb, BBIACHITh (PU3UUECKUE BEIMYUHBI U (POPMYIIHI,
HEOOXOMMMBIC NJIs €€ PEIICHUs, TPOBOAUTH PACUYEThl M OIICHUBATH PEaJTbHOCTH
MOJTYYCHHOTO 3HAYCHUS (PU3UIECCKON BEIIMUNHBI,

penaTh Ka4eCTBEHHBIE 3a/1a4i: BHICTPAUBATh JIOTUUECKH HEMPOTUBOPEUHUBYIO
IEMOYKY PACCYXKICHUN C OMOpOM Ha M3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuznyeckue sBICHUS;

UCIIOJIB30BaTh ~ TPU  PEIMICHWH  y4eOHBIX  3a7ad  COBPEMEHHBIC
WH(OPMAITMOHHBIC TEXHOJIOTHH JUIS TOWCKA, CTPYKTYPHUPOBAHUS, HHTEPIIPETAITUN
U TIPEJICTABJICHUS YYCOHOW U HAyYHO-TIOMYJIAPHON MHGOPMAIINH, TOJTYyYEHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUUYECKH aHATTM3UPOBATH MOTydaeMyto HH(pOopMaIuio;

MIPUBOJNUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOCIKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE TIPOIECCOB OKPYKAIOIIETO MHUpPa, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

WCITIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3UKE B MOBCEIHEBHOUN >KU3HU
JUTsl o0ecrieueHus: 0€30MacHOCTH TP OOpaIleHUH ¢ MPUOOPAMU U TEXHUYECKUMU



YCTPOWCTBAMH, JIJIi COXPAHEHUS 370POBbS M COOJIOICHUS HOPM JKOJIOTHYECKOTO
MIOBEACHUS B OKPYXKAIOLIEH Cpeae;

paboTaTh B TIpyNNE C BBHIIOJHEHUEM PA3JIMUHBIX COIMAIBHBIX PpOJIEH,
MJIAaHUPOBAaTh paldOTy TPYIIBI, pPAIMOHAIBHO pacCIHpenesaTh O0sS3aHHOCTH U
IJIAHUPOBATh JCATEILHOCTh B HECTAHAAPTHBIX CUTYAIlUSAX, aJeKBATHO OICHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB T'PYIINbI B PELICHUE pacCcMaTpPUBAEMON MPOOJIEMBI.

K koniy oOyuenuss B 11 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpaKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIMIMNXCS YMEHUM:

JIEMOHCTPHUPOBATh Ha MpUMEpax pojib M MeCTO (Pu3nKu B (HOPMUPOBAHUU
COBPEMEHHOM HAy4YHOM KapTUHBI MHpa, B Pa3BUTUU COBPEMEHHON TEXHHKU M
TEXHOJIOTUH, B MPAKTUYECKON IEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh M €IUHCTBO
buznyeCcKoil KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMEHEHUS HU3YYEHHBIX (U3MUECKUX MOJIEIeH:
TOYEUHBIN 3JIEKTPUUECKUMN 3apsl, JIyd CBETA, TOUCUHbI UCTOUYHHK CBETA, SECpHas
MOJIEIb aTOMa, HYKJIOHHAs MOJIEJb aTOMHOTO sijpa MPHU PEIICHUH (PU3HUUYECKUX
3a/1ay;

pacrio3HaBaTh (PU3MYECKUE SIBICHUS (MPOILECCH) U OOBSICHATh UX HAa OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (DPUBHKH: DJIEKTPUUYECKAs TPOBOUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEHUCTBUS TOKAa, B3aWMMOJICHCTBUE
MarHuTOB, JJICKTPOMAarHuTHas WHAYKIWS, JACHCTBUE MAarHUTHOTO TIOJISI Ha
MPOBOJAHUK C TOKOM M JBIWXKYIIUMCS 3apsiji, DJIEKTPOMArHUTHBIE KoJieOaHUS W
BOJIHBI, MPSIMOJIMHENHOE PAaCIpOCTPAHEHUE CBETAa, OTPAXKEHUE, IPEIOMIICHUE,
uHTepdepeHus, audpakuus W MONSpU3alUsg CBETa, JUCIEPCUS CBETa,
dboTtoanekTpudeckuii 3P ekt (poTodaddeKT), CBETOBOE JTaBICHNES, BOSHUKHOBCHUE
JUHEWYaTOro CHeKTpa aToMa BOJOpPOJa, €CTECTBEHHAass W HCKYCCTBEHHas
PaIMOaKTUBHOCTB;

OMUCHIBATh M3YYEHHbIC CBOWCTBA BEHIECTBA (PIEKTPUUYECKUE, MaArHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYID  IMPOBOAUMOCTHh  pPAa3JUYHBIX  Cpeda) |
AJIEKTPOMArHUTHBIE SBJIEHUS (MIPOIECCHI), HCMONB3YSd (PU3NUECKHUE BEJIMYUHBIL:
AIIEKTPUUYECKUHN 3apsijl, CUJIa TOKa, DJICKTPUYECKOE HAIPSKEHUE, IICKTPUUECKOE
COMPOTUBJICHUE, PA3HOCTh MOTEHIMAJIOB, AJEKTPOJBIKYIAs CUia, paboTa TOKa,
WHIYKIUS MarHUTHOrO Mojs, cwia Ammepa, cuna JlopeHia, MHIYKTHBHOCTb
KaTYILIKW, SHEPrus 3JIEKTPUYECKOTO0 M MArHUTHOTO MOJIeH, MEPUOJ M YacToTa
KoJieOaHUM B KoJebaTeIbHOM KOHTYpe, 3apsii W Ccujla TOoKa B Ipolecce
rapMOHUYECKUX OJIEKTPOMArHUTHBIX KoJieOaHWi, (OKYCHOE pacCTOsIHUE U
ONTUYECKas CUJia JIMH3BI, MPU ONUCAHUM TPABUIHHO TPAKTOBATH (PU3UUECKHIMA
CMBICII HCIIOJB3YEMBIX BEIMYMH, WX OO0O3HAYCHUS W EIUHUIILI, YKa3bIBaTh
bopMysbl, CBA3BIBAIONIME JAHHYIO (DHU3WYECKYI0 BEIUYMHY C JPYTUMH
BEJIMYMHAMU;



OMUCHIBATh HW3YyUYCHHBbIE KBAHTOBBIC SIBJICHUS U MPOLECCHI, HCIOIb3Ys
bu3MYecKrue BEIMYHUHBI: CKOPOCTh 3JIEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI H
4acTOTa CBETA, SHEPTHs U UMITYJILC (POTOHA, IEPUOJ TIOJTypaciaia, SHEPTHUs CBI3U
aTOMHBIX SIZIEp, TPU ONUCAHUU MPABUIBLHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHWS U EIUHHUIIbI, YKa3bIBaTh (POPMYIIBI,
CBS3BIBAIONINE JIAaHHYIO (U3MYECKYI0 BEIWYWHY C JPYTUMH BEIUYMHAMU,
BBEIYHCIIATH 3HAYCHHE (PU3NUECKON BEITUINHBL,

aHAIM3UPOBaTh (PU3UYECKHE TMPOIECChl U SIBJICHUS, UCIONb3Ys (PU3NUECKHE
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATENLHOTO U MapaJlIeIbHOTO
COCJIMHEHUS TMPOBOJHUKOB, 3aKoH Jxoyns—JIeHma, 3aKOH 3JIEKTPOMAarHUTHOMN
WHYKINH, 3aKOH MPSMOJUHEHMHOTO PacpoOCTPAHEHUsI CBETA, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHBI MPEIOMJICHUSI CBETA, ypaBHEHUE DWHIITEWHa s PoTodddekTa,
3aKOH COXPAHEHUsl SHEPrUU, 3aKOH COXPAHEHUS HMMITYJIbCa, 3aKOH COXPaHECHUS
AIEKTPUUYECKOr0 3apsija, 3aKOH COXPAHEHUS MAacCOBOIO 4uCia, mocrynartel bopa,
3aKOH PaJIMOaKTUBHOIO pacmaja, Py 3TOM pa3indaTh CIOBECHYIO (POPMYTUPOBKY
3aKOHA, €r0 MaTEeMAaTHU4YEeCKOE BBIPAXXEHHUE M YCJIOBUS (TpaHUIbl, OOJACTH)
MIPUMEHUMOCTH;

OTIPEJICIISITH HAMIPaBJICHUE BEKTOPA MHIYKIIMA MArHUTHOTO TOJIsI TPOBOTHUKA
C TOKOM, cuJibl AMrepa u cuibl JlopeHna;

CTPOUTh M OINHCHIBATh H300pa)KEHHE, CO37aBAeMOE€ IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIIEIOBAHUIO (DU3UYECKUX SIBIICHUU W
MPOIIECCOB C HCIOJIb30BAHUEM MPSIMBIX M KOCBEHHBIX W3MEPEHUW: MpPU 3TOM
dbopmynmupoBath TpobiieMy/3agadyy ¢ THUIOTE3y Yy4eOHOTO OKCIEPUMEHTa,
coOUpaTh YCTAaHOBKY M3 TMPEIJI0KEHHOTO OOOpYAOBaHUS, MPOBOJIUTH OMBIT U
bopMyIUpOBaThH BBIBOBI,

OCYIIECTBJISAThH MPSIMbIC U KOCBEHHBIC U3MEPEHUS (PU3NUYECKUX BEIUYHH, TIPH
TOM BBIOMpAaTh ONTHUMAJBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKHU MOTPEMIHOCTEN U3MEPEHUM;

UCCIIEIOBATh 3aBUCUMOCTH  (DU3WYECKUX BEJIUYUH C HCIOJb30BaHUEM
NpSIMBIX U3MEPEHUM: MpPU ITOM KOHCTPYUPOBATH YCTaHOBKY, (DUKCHUPOBATH
pE3yNbTaThl MOTYYEHHON 3aBUCUMOCTH (M3MYECKUX BEJIUYMH B BHUJE TaOIUIl U
rpaduKoB, AenaTh BEIBOABI MO pe3yIbTaTaM UCCIIEAOBAHMS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEACHUU UCCIEIOBAHUN B
paMKax ydeOHOro JIKCIEpPUMEHTa, Y4eOHO-HUCCIIEIOBATEIbCKOM U TMPOEKTHOM
NESATETLHOCTH C HMCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPONCTB U JTaOOPATOPHOTO
000pyIOBaHUS;

pemarb pacuéTHbIE 3a7a4dl C SBHO 3aJJaHHOW (DU3UYSCKOM MOJIEIIbIO,
UCIIOJB3Ys (U3NYECKUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaJIM3a YCIOBHUS 3aJ1au



BEIOMpaTh (PU3UYECCKYIO MOJECIb, BBIICIATh (DU3UYCCKHE BEITUYMHBI B (DOPMYIIHI,
HEOOXOUMBIC IS €€ peIIeHUs, MPOBOJAUTh PACYETHl M OLCHUBATH PEATBHOCTD
MIOJTy4EHHOTO 3HAYCHHUS (PU3MUCCKON BEITMYUHBL,

pelaTh Ka4eCTBEHHbBIC 3aJ[aui: BHICTPAMBATh JIOTHUECKU HEMPOTHBOPEUHUBYIO
IICTIOYKY PaCCYXJICHUI C ONMOpOH Ha WM3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
bu3ndecKue SIBICHNUS;

UCIIOJIb30BaTh  MPH  PEIICHUW  y4eOHBIX  33aJady  COBPEMCHHBIC
UH(POPMAIIMOHHBIC TEXHOJIOTHU JUIS MTOMCKA, CTPYKTYPUPOBAHHS, HHTCPIPETAIIH
U TIPEJICTABJICHUS YYCOHOW W HAYYHO-TIONYJISIPHOW WHGOPMAIIMHU, TIOTYYCHHOW U3
Pa3IMYHBIX HCTOYHUKOB, KPUTHYCCKH aHATU3UPOBATH MOJTy4aeMyt0 HH(OPMAIIHIO;

OOBSCHATh TPHHIMITBI JSHCTBUS MAallMH, NPUOOPOB W TEXHUYCCKHX
YCTPOMCTB, pa3imdyaTh YCIOBUS WX 0€30MaCHOTO MCIOJIL30BAHUS B ITOBCEIHCBHOM
XKU3HU;

IPUBOIUTH TIPUMEPHI BKJIaJIa POCCUUCKUX M 3apYOCIKHBIX YUECHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHCHHE IPOIICCCOB OKPYKAIOIIECIO MHpA, B Pa3BUTHE
TEXHHUKHU ¥ TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUYCCKUE 3HAHUS 1O (PU3UKE B IMOBCCIHECBHOW JKU3HU
U obecrieueHus: 6€30MacHOCTH TP OOpaIlleHHH ¢ MPUOOpaMU U TEXHUIECKUMHU
YCTPOMCTBAMH, ISl COXPAHEHUS 3I0POBbS U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO
MIOBEACHUS B OKPYXKAIOILIEH Cpeae;

paboTaTh B TpyNIe C BBIMOJIHCHHEM pAa3JIMYHBIX COIHAIBHBIX POJICH,
IUTAHUPOBAaTh PabOTy TPYNINBI, PAaNMOHAIBLHO PpaCHpeleisaTh OOS3aHHOCTH U
TUTAHUPOBATh JIEATEIHHOCTh B HECTAHIAPTHBIX CUTYAIMsIX, aJCKBATHO OICHUBATH
BKJIAJ] KQKJIOTO M3 YYaCTHUKOB I'PYIIIBI B PEIICHUE PAaCCMaTPHBACMON TIPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHmue pa3jiesioB U TeM ungpoBbie
Ne /o P Kontpoabnbie IlpakTuueckue (mupp )
NMPoOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Paznen 1. DU3UKA U METOAbI HAYYHOI'O ITIO3HAHUSA
bubmuorexa [JOK
1.1 o 2
W3UKa U METOJbl HAYYHOTO MMO3HAHUS 0 0 hitps/m.cdsoo.ru/7f4 1bf72
Hroro no pazneny 2
Pa3zgen 2. MEXAHUKA
bu6mmorexa [IOK
2.1 K
fHeMatHia > 0 0 https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2 Huranuica ! 0 0 https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPaHEHUsSI B MEXaHUKE 6 1 1 hitps://m.cdsoorw/7E41bET2
Hroro no pazgeny 18
Pazpnen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 0 1 bubmuotexa [JOK
) TEOPUH https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2 1 1
3 OCHOBBI TEPMOHHAMHKI1 0 0 https://m.edsoo.ru/7f41bf72
13 ArperaTHble COCTOSIHHSI BEILIECTBA. 5 0 0 bubnnorexka [JOK

@dazoBbIE IEPEXOBI

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




Hroro no pazgeny

24

Pasnen 4. JIEKTPOIUHAMUKA

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 pazueny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KJIACC

KoanuectBo yacon DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM ungpoBbie
Ne n/m P Kourpoububie IIpakTHyeckue (uubp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pazpen 1. JIEKTPOANHAMUKA
11 MarnuTtHoe nosue. IeKTpoOMarHuTHast 1 1 3 bubnnoreka [JOK
’ WHAYKLIUA https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHBI
1 MexaHn4YecKHue U AIEKTPOMAarHUTHBIE 9 0 1 bubnuorexa [JOK
' KoJIeOaHust https://m.edsoo.ru/7f41¢97¢
29 MexaHn4yeckue 1 dJIEKTPOMarHUTHBIC 5 | 0 bubnmnoreka [JOK
' BOJIHEI https://m.edsoo.ru/7f41c97¢
bu6mmoreka [JOK
2. 1
3 Ok 0 0 3 https://m.edsoo.ru/7f41c97¢c
Hroro no paszneny 24
Pasznen 3. OCHOBBI CIIEITMAJIBHOM TEOPUH OTHOCUTEJBHOCTH
31 OCHOBBI crIEIIUATBHON TEOPUHU 4 | 0 bubnmoreka [JOK
) OTHOCUTEIIHLHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
bu6mmorexa [IOK
4.1 i
DJIeMEHTHI KBAHTOBOW ONTUKU 6 0 0 hitps:/m.cdsoo.ru/7f41c97c
4.2 Crpoenue aToma 4 0 0 bubnmoreka [JOK




https://m.edsoo.ru/7f41c97¢c

4.3

ATOMHOE SApO

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny

15

Paznen 5. 3JIEMEHTBI 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 Etlf:j;lif;sigg};fmcwc
Hroro no pazneny 4
PesepsHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bcero U3YYeHUS o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
®u3nka — HayKa O IPUPOJIE.
1 Hayunble MeTZK bl HO?I»)HapHI/ISI 1 0 0 bubmmorexa [OK
v A 05.09.2023  https://m.edsoo.ru/ff0c32e2
OKPYXKAaroIIero Mupa
Posb 1 MecTo uzuku B

) (GhOopMUPOBAHUN COBPEMEHHOM 1 0 0 bubnuorexa [JOK
Hay4YHOW KapTHUHBI MUDA, B 06.09.2023  https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JESITeTbHOCTH JII0IeH
Mexannueckoe IBHKEHUE.

3 OTHOCHUTEILHOCTh MEXaHUYECKOTO | 0 0 bu6mmoreka [JOK
newxeHus. [lepemenienue, CKOpocTs, 12.09.2023 = https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMEpHOE NpsIMONIMHENHOE | 0 0 bubnuoreka [IOK
JIBIKEHHE 13.09.2023 @ https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE IIPSIMOJIMHEWHOE | 0 0 bubnnorexka [HOK
JIBUKEHUE 19.09.2023 | https://m.edsoo.ru/ff0c372e

6 CBoOomHOe masieHue. Y CKopeHue 1 0 0 bu6mmorexa [IOK
¢BOOOIHOTO ITaIEHNUSA 20.09.2023  https://m.edsoo.ru/ff0c39cc
KpuBonuneiinoe qBUKEHUE.

7 JBrm>keHre MaTepHalIbHON TOYKH IO 1 0 0 bubmmorexa [JOK

P 26.09.2023  https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 IIpuHiun oTHOcUTENbHOCTH [ anumes. 1 0 0 bubnmoreka [JOK




WHepruuanbHble CHCTEMBI OTCUYCTA. 27.09.2023  https://m.edsoo.ru/ff0c3be8d
IIepssiit 3ak0oH HproToHa
Macca tena. Cuna. [Ipuniun
9 CyINepro3uiuu cuii. Bropoii 3akox bubmmorexa LIOK
yHEpHosH - TOPOR. 03.10.2023  https://m.edsoo.ru/ff0c3be8
Herorona juist MaTepuaibHON TOUKH

10 Tpetuii 3akoH HetoToHa 114 bubmumoreka [IOK
MaTEepUAIBHBIX TOYEK 04.10.2023  https://m.edsoo.ru/ff0c3be8
3aKkoH BceMupHoro taroreHus. Cuna

11 TspkecTu. [lepBas kocMuueckast bubmmorexa [IOK

P 10.10.2023 | https://m.edsoo.ru/ff0c3d00
CKOPOCTH

12 Cuna ynpyrocru. 3akoH ['yka. Bec bubnuoreka [IOK
Tena 11.10.2023 = https://m.edsoo.ru/ff0c3e18
Cuina tpenusi. KoaddummeHt tpenus.

13 Cuia ZI(:H OTI/IBJ‘ICI—(IbI/I(l:I pu BI/IS(CHI/II/I bubmmorexa LOK

P pA 17.10.2023 = https://m.edsoo.ru/ff0c3{76
TeJa B )KUIKOCTH WJIU Ta3e
[ToctynarenbHOe U BpamareabHOe

14 JIBIKEHUE a0COIFOTHO TBEPIOTO Tea. bu6mmoreka [IOK
MowmenTt cuibl. [1neqo cuibl. YenoBus 18.10.2023 |  https://m.edsoo.ru/ff0c41a6
paBHOBECHSI TBEPJIOTO Tela
HNMnynsc MaTepuanbHOW TOUKH,

1 CHUCTEMBI MaTePUAIIbHBIX TOYCK. bubnmoreka [JOK
Hmnynbe cuiibl. 3aKOH COXpaHEHUs 24.10.2023 = https://m.edsoo.ru/ff0c43d6
UMITyJIbCca. PeakTuBHOE MBIKEHME
PaGora 1 MOIITHOCTE CHIIBL.

16 Kunernueckas sneprus bubmuorexa [IOK
MaTepuaibHOW Touku. Teopema 00 25.10.2023 = https://m.edsoo.ru/ff0c4502
W3MEHEHUU KHHETUYECKON dHEPTUN

17 IToreHunanbHas sHEprusi. bubnuoreka [IOK




18

[ToreHuunanbpHast S3HEPTUS YIIPYTO
ne(OpPMUPOBAHHON TPYKHHBI.
[TorennmansHast SHEPTHs Tesla BOIU3U
MOBEPXHOCTU 3eMIIH

[ToTeHIManbHBIC U HETIOTCHIIUAIBHBIC
cuitbl. CBs3b paboTHI
HEIIOTCHIUAJIbHBIX CHUJI C UBMCHCHUEM
MeXaHU4eCKOU OHCPIrur CUCTEMBI TCII.
3aKOH COXpaHEHHUS MEXaHUYECKOU
SHEPrUU

07.11.2023

08.11.2023

https://m.edsoo.ru/ffOc461a

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc478c

19

JlaGopaTtopHnas pabota
«HccnenoBanue cBsi3u pabOTHI CHIIBI C
U3MEHEHHEM MEXaHHYECKOW YHEPTUHU
TeJa Ha IPUMEpPE PACTSHKCHUS
PE3NHOBOTO KI'yTa»

14.11.2023

20

21

22

KonTponbhas pabota mo Teme
«Kunemaruka. J[uHamuka. 3aK0HbI
COXpPAHEHUS B MEXaHHUKE»

OCHOBHBIE TOJOXKEHUST MOJIEKYIISIPHO-
KHHETH4YeCcKol Teopuu. bpoyHoBckoe
nswxkenue. Auddysus

Xapakrep JBUKEHUS U
B3aUMOJICHCTBUS YaCTUL] BEILIECTBA.
Mogenu cTpoeHHs Ta30B, )KUIKOCTEH
U TBEPABIX TEI

15.11.2023

21.11.2023

22.11.2023

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

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc4dc2

23

Macca monekyn. KonuuectBo
BemectBa. [locTostHHas ABoraapo

28.11.2023

24

TermmoBoe paBHOBecue. TemnepaTypa
u e€ u3Mmepenue. [llkana Temneparyp

29.11.2023




Lenbcus

Wneanpueiii raz 8 MKT. OcHoBHOE

bubmuorexa [JOK

25 ypaBHeHue MKT 05.12.2023  https://m.edsoo.ru/ffOc4fde
AOcomoTHas TeMIiepaTypa Kak Mepa

26 CpeaHel KHHETHYECKOM SHEPruun bubnunoreka [HOK
JIBIKEHUSI MOJIEKYI1. Y paBHEHHUE 06.12.2023  https://m.edsoo.ru/ff0c511e
MenaeneeBa-Knanelipona

27 3akoH J/lambToHa. ["a30BBIC 3aKOHBI 12.12.2023
JlaGopaTopHnas pabota
«HccnenoBanre 3aBUCUMOCTH MEXKIY

28
rapaMeTpaMu COCTOSTHUS 13.12.2023
pa3peKEHHOr0 Ta3a

29 M3omponeccel B UI€aIbHOM Ta3e U UX bubnnorexka [JOK
rpaduyeckoe MmpeacTaBIeHHe 19.12.2023 | https://m.edsoo.ru/ff0c570e
BnyTtpeHnHss sHeprus
TEPMOIMHAMUYECKON CUCTEMBI U

30 criocoObl e€ n3mMenenus. KonmmuectBo bubnuotexa [JOK
TEIUIOTHI U paboTa. BHyTpeHHsIs 20.12.2023  https://m.edsoo.ru/ff0c5952
SHEPrus OJTHOATOMHOI'O UJ€AIIBHOIO
rasa

31 Bunae! rerionepenaun bubmorexa LHOK

26.12.2023  https://m.edsoo.ru/ff0c5¢36
VnenbHas TEMI0EMKOCTh BEILIECTBA.

1 KonuuecTBo TemiaoTel npu bubmuorexa [IOK
Tertonepenayde. AnnadaTHBIN 27.12.2023  https://m.edsoo.ru/ff0c5c¢36
nporecc

33 IlepBrIil 3aKOH TEPMOAUHAMHUKH U €TO bubnmoreka [JOK




NPUMEHEHHE K U30IPOIIeccaM 09.01.2024  https://m.edsoo.ru/ffOcSefc
Heob6partumocts npoiieccoB B
34 npupoze. Bropoii 3akon bubmotexa [IOK
PHpOAE. BTOP 10.01.2024  https://m.edsoo.ru/ff0c6230
TEPMOJUHAMUKHU
ITpunnun nevicrBus u KII/ TermoBoi bubnuorexa [JOK
35
MallluHbI 16.01.2024  https://m.edsoo.ru/ff0c600a
36 K KIT
Hunien Kapro w ero KIIAL 17.01.2024
17 DKOJOTUYECKHe MPoOIeMbl
TETIOPHEPreTUKHU 23.01.2024
18 O6o6maromuii ypok «MolekysipHast bubnunoreka [JOK
¢usnka. OCHOBBI TEPMOAMHAMHUKI 24.01.2024 | https://m.edsoo.ru/ff0c6938
KonTponbnas pabota no teme
39 «MonexynspHas ¢puznka. OCHOBBI bubmorexa [JOK
P ' 30.01.2024 | https://m.edsoo.ru/ff0c6a50
TEPMOJIMHAMUKI
40 [TapoobpazoBaHue 1 KOHACHCAIHSL. bubnnorexka [JOK
Hcnapenue u KAIeHue 31.01.2024  https://m.edsoo.ru/ff0c63b6
AOcCoIOTHAsI 1 OTHOCUTETbHAS
41 BJIQXKHOCTH BO3ayxa. HaceIeHHbIit Bubmiorexa ITOK
nap e 06.02.2024  https://m.edsoo.ru/ff0c64d8
Teépnoe teno. Kpucramimueckue u
aMmopdHbIe Tena. AHU30TPOITHS
42 CBOWCTB KpucTauioB. Kuakue bubmorexa LIOK
P ] g 07.02.2024  https://m.edsoo.ru/ff0c65f0
kpucrtamuibl. COBpeMEHHbIE
MaTepuabl
[TnaBneHue M KpUCTAIITA3AITHSI.
43 VYV nenpHas TEMI0TA MJIABICHUS bubmorexa LIOK
A ' 13.02.2024 = https://m.edsoo.ru/ff0c6708

CyOnumarus




bu6mmoreka [IOK

44 VYpaBHeHue TerIoBoro 6agaHca
14.02.2024 = https://m.edsoo.ru/ff0c6820
DIeKTpu3aius Tea. DIEKTPUISCKUI
bubmuorexa [JOK
45 3apsij. JlBa BUla 3JEKTPUYECKHUX
20.02.2024  https://m.edsoo.ru/ff0c6bce
3apsI0B
IIpoBogHMKH, TUANESKTPUKH U
P P bubmuorexa [JOK
46 MOJIYITPOBOJTHUKH. 3aKOH COXPAHECHUS
21.02.2024 | https://m.edsoo.ru/ffOc6bcc
AIEKTPUUYECKOTO 3apsia
B3aumoneiictBue 3apsoB. 3akoH
47 Kynona. ToueuHsli1 3neKTpuyeCcKuil bubmorexa HOK
' 27.02.2024  https://m.edsoo.ru/ffOc6ced
3apsia
Hanpssk€HHOCTE 3IEKTPUYECKOro
43 nosis. [TpuHuun cyneprno3uuuu bubnnoreka [JOK
ANEKTPUYECKHUX TToNel. JInnun 28.02.2024 | https://m.edsoo.ru/ff0c6df2
HAPSKEHHOCTH
PaGota cuit 31eKTpoCcTaTHuecKoro
bu6mmoreka [JOK
49 nons. [lorenuman. PazHocts
05.03.2024  https://m.edsoo.ru/ff0c6f00
MOTEHITUAIOB
[IpoBOIHUKYM U AMDIIEKTPUKH B
50 3J'IpeKT OCTaTHYECKOM HOIJ)'IC bubmorexa [TOK
P ) 06.03.2024  https://m.edsoo.ru/ff0c7018
JusnexTpuyeckas MpOHUIIAEMOCTb
51 OnexTpoémkoctb. Konaencarop bubmorexa [TOK
12.03.2024  https://m.edsoo.ru/ff0c7126
DIEKTPOEMKOCTD IIOCKOTO
bubmuorexa [JOK
52 KOHJIEHCATOpa. DHEPTrusl 3apsyKEHHOT O
13.03.2024  https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
53 JlaGopatopHas pabota "M3mepenue
AIIEKTPOEMKOCTH KOHIeHCcaTopa" 19.03.2024




54

[TpuHIMI NEHCTBUS U IPUMEHEHUE
KOHJICHCATOPOB, KOTTMPOBAILHOTO
amnmapara, CTpyWHOTO TIPUHTEpA.
DJeKTpOoCTaTUYECKas 3allHTa.
3azemyIeHHE SIEKTPONPUOOPOB

20.03.2024

55

DJIEKTPUUYECKUI TOK, YCIOBUSA €0
cyuiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Comnpotusnenue. 3akon Oma J1st
ydacTKa Lenu

03.04.2024

56

[TocnenoBarenbHOE, MapaIeIbHOE,
CMEIIaHHOE COCTMHECHUE
npoBoAHKUKOB. JlaboparopHas pabota
«M3y4eHne CMEIaHHOTO COCTUHECHUS
PE3UCTOPOBY

09.04.2024

bubmuoreka [JOK
https://m.edsoo.ru/ff0c7410

57

58

59

60

PaGoTta 1 MOIITHOCTB ANEKTPUUECKOTO
Toka. 3akoH Jlxxoyns-Jlenma

3akon OMa A5 OJTHOM (3aMKHYTO)
anekTpuueckoit nenu. Koporkoe
3aMblkaHue. JlaboparopHas pabota
«M3mepenne D/1C ncrtounnka Toka u
€Tr0 BHYTPEHHETO COITPOTHBIICHUS

SHCKTpOHHaH MMPOBOAUMOCTD TBép)IBIX
METaJI0B. 3aBUCHMOCTD
COIIPOTUBJICHUA MCTAJIJIOB OT
TCMIICPATYPHI. CBerHpOBO,Z[I/IMOCTL

ONEKTPUUECKUH TOK B BaKyyMe.
CBolicTBa 2J€KTPOHHBIX TYYKOB

10.04.2024

16.04.2024

17.04.2024

23.04.2024

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

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

61

[TomynpoBOAHUKH, UX COOCTBEHHAS U

bu6mmoreka [IOK




IpUMECHas MPOBOAUMOCTh. CBOMCTBA 24.04.2024  https://m.edsoo.ru/ffOc84ae
p—n-nepexoa.
[omynpoBoAHUKOBBIE TPHUOOPHI
DJIEKTPUYECKUI TOK B paCTBOpPAX U

& paciuiaBax 3JIEKTPOJIUTOB. 1 bubnunoreka [HOK
DJIEKTPOJIMTHYECKAS AUCCOIUALIMS. 30.04.2024  https://m.edsoo.ru/ff0c82ba
DneKTpoaun3
DIEeKTpUYECKUI TOK B ra3ax.

63 CamocTosATenbHBIN U 1 bubnnorexa [HOK
HECAMOCTOSTEIbHBIN pa3psl. 07.05.2024  https://m.edsoo.ru/ff0c84ae
Monnus. [Inazma
DneKkTpruuecKue Npudopsl U

64 YCTPOMCTBA U UX MPAKTUYECKOE 1 bubnuorexa [JOK
npumMmeHenue. [IpaBuia TeXHUKH 08.05.2024  https://m.edsoo.ru/ff0c86fc
0€e301acHOCTH
O06o0maromuii ypok bubnuotexa [JOK

65 1
«INEKTPOTUHAMHUKAY 14.05.2024  https://m.edsoo.ru/ff0c88be
KonTponbnas pabora no teme
«9nexkrpocraruka. [locTosHHBIN bubnmnoreka [JOK

66 . 1
ANEeKTpuYecKuii ToK. Toku B 15.05.2024  https://m.edsoo.ru/ffOc8a8a
Pa3IMYHBIX cpeaax»

67 PesepsHsiil ypok. KonTponbHast ] bubmuorexa [IOK
pabora o Teme "DneKTpoauHaMHuKa" 21.05.2024 = https://m.edsoo.ru/ff0c8c56

68 PesepBHblit ypok. O6o0maronmii ypok 1 bubmmoreka [IOK
o temam 10 kiacca 22.05.2024 | https://m.edsoo.ru/ffOc8f6c

OBUIEE KOJIMYECTBO YACOB I10 68
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11 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne HMara uugposbie
n/n Tema ypoka Bcero Kontpoapirie  Ipaxruteckue H3y4YeHHus o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
[TocTostHHBIE MATHUTHI U X

| B3auMOJIcicTBUE. MarHUTHOE MOJIE. 1 0 0 bubnunoreka LIOK
Bekrop MarHuTHON MHIYKIUU. 05.09.2023 | https://m.edsoo.ru/ff0c9778
JIuHUY MarHUTHON MHAYKLIUU
MarauTHO€E 1oJie MPOBOIHUKA C

) ToKOM. OmBIT DpcTena. | 0 0 bubmmoreka [JOK
B3aumoneiicTBre MpOBOTHUKOB C 07.09.2023  https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopaTtopHast pabora «3yuenue | 0 | bubnmnorexa [JOK
MAarHUTHOTO TOJISI KATYIIKH C TOKOM) 12.09.2023  https://m.edsoo.ru/ff0c98fe
JlelicTBME MarHUTHOTO TOJIS Ha
MPOBOJIHUK C TOKOM. Cuita Amriepa.

4 JlaGoparopHas paboTa | 0 | bubmuoreka [IOK
«Uccnenosanne neicTBUSA 14.09.2023 | https://m.edsoo.ru/ff0c9acO
MOCTOSTHHOTO MarHuTa Ha pamMKy C
TOKOM)

JlelicTBME MAarHUTHOTO TOJIS HA

5 JBUKYLITYIOCS 3apSPKEHHYIO YaCTHLLY. 1 0 0 bubmuorexa [JOK
Cwua Jlopenma. PaGota cutbt 19.09.2023 @ https://m.edsoo.ru/ff0c9df4
Jlopenua
DnekTpoMarHuTHas HHAYKIus. [lotok

6 BEKTOPAa MarHUTHON MHIYKIUH. BZLCU 1 0 0 1.09.2023
MHAYKIHUU. 3aKOH 3JIEKTPOMAarHUTHON




nHaykiuu Papanes

JlaboparopHas pabota
«MccnemoBanue sBJICHUS
3JIEKTPOMArHUTHON WHIYKIIUN

26.09.2023

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

NuaykTuBHOCTH. SBIEHUE

camounAykiuu. 3J1C caMOMHIYKIIUH.

9H€pI‘I/I$I MAarauMTHOTI'O ITOJIA KaTyIIKH
C TOKOM. BHGKTpOMaFHI/ITHOC I10JIC

28.09.2023

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

TexHu4eckue ycTpomucTBa U X
IIPUMEHEHHUE: TIOCTOSIHHBIE MATHUTHI,
AJIEKTPOMATHUTBHI, 3JIEKTPOABUTATEIIb,
YCKOPUTEIIX 3JIEMEHTAPHBIX YACTHII,
MHAYKIIMOHHAs 1eYb

03.10.2023

10

11

12

13

14

O6o06maromuii ypok «MarautHoe
I10JIC. 3HeKTpOMaFHI/ITHa$I HHIAYKOUS

KonTponbhas pabota mo Teme
«Mar»uuTHoe 10JI€E.
3J'I€KTp0MaFHI/ITHa$[ I/IH}lyKIII/Iﬂ»

CBo0OoiHbIE MEXaHUYECKHE
Kosiebanus. 'apMoHnUeckue
KoyiebaHus. YpaBHEHUE
rapMOHUYECKUX KOJIeOaHM.
[IpeBpamienue 3aepruu

JlaGoparopHas paboTa
«HMccnenoBanue 3aBUCUMOCTH
nepuoJia MajbIX KojeOaHui rpy3a Ha
HUTH OT JJIUHBI HUTH M MAcChl Ipy3a»

Konebarenbublii koHTYp. CBOOOAHBIE

05.10.2023

10.10.2023

12.10.2023

17.10.2023

bubnuoreka [IOK
https://m.edsoo.ru/ffO0cab82

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

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

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




15

16

17

18

OJICKTPOMAardauTHBIC KoJIeOaHUs B
nacaJIbHOM K0JIe0aTeIbHOM KOHTYPC.
Anamorus MCKAY MCXaHUYCCKUMHU U
SJICKTPOMAariuTHBIMHA KoJIeOaHHMSIMHU

®opmyna Tomcona. 3akoH
COXPaHEHHUSI SHEPTUU B UJICATHBHOM
K0JIe0AaTeTbHOM KOHTYpE

[IpencTaBiaeHne 0O 3aTyXarOIUX
KosicOanusx. BeIHy ) 1eHHbBIC
MeXaHu4ecKue Kojaebanus. Pe3onanc.
BbIHYKIEHHbBIC 2IEKTPOMArHUTHBIC
KOJIEOaHUS

IlepemennbIit TOk. CUHYCOU1aTbHBIN
MepeMEeHHBIN TOK. MOIITHOCTh
MEPEMEHHOT0 TOKA. AMIUTUTYAHOE U
JIEHCTBYIOIIEE 3HAYEHHNE CUIIBI TOKA U
HaIPsHKEHUS

Tpancdopmarop. [IpoussozacTso,
nepeaaya u norpediieHue
JJIEKTPUYECKON SHEPTUU

19.10.2023

24.10.2023

26.10.2023

07.11.2023

09.11.2023

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

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

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

19

VYCTpoiCTBO U MPAKTHYECKOE
[IPUMEHEHHUE IEKTPUYECKOT0 3BOHKA,
reHeparopa IepeMeHHOro TOKa,
JIMHUU JJIEKTpoIiepesad

14.11.2023

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

20

DKOJOTUYECKHE PUCKH TTPU
IIPOM3BOJICTBE AJIEKTPOIHEPTHH.
Kynbrypa ncnonb3oBanus
ANIEKTPOIHEPTUH B IOBCEIHEBHOM
KU3HU

16.11.2023




MexaHnyeckue BOJIHBI, YCIOBHS
pacnpoctpanenus. [lepuon.

bu6nmoreka [IOK

21
(CKOpOCTb pacHpOCTPAHCHILA H JUIHIA 21.11.2023 | https://m.edsoo.ru/ff0cca54
BOJIHBIL. [lonepeunsie 1 mpo0IbHbIE
BOJIHBI
2 3Byk. CKOpOCTb 3ByKa. ' pOoMKOCTh bubnmnoreka HOK
3ByKa. Bricora ToHa. TemOp 3ByKa 23.11.2023  https://m.edsoo.ru/ffOcccOc
DNEeKTPOMArHUTHBIE BOJIHBI, UX
23 CBOMCTBa U cKOpocTh. [llkana bubmorexa LIOK
P i 28.11.2023 |  https://m.edsoo.ru/ffOccfe0
AIEKTPOMArHUTHBIX BOJIH
[IpuHUUIIBI paIUOCBS3U U
24 eneBuaeHus. Pa3 e cperc
TEJICBUJICHUS BUTHUE CPEJICTB 30.11.2023
cBs3u. Paguonoxarus
)5 KonTtponsnast padora «Konebanus u bubnuoreka [IOK
BOJIHBI» 05.12.2023 |  https://m.edsoo.ru/ff0cc6f8
IIpssMonMHEHOE pacIpoCTpaHEHUE
26 CBETa B OJHOPOJHOU Cpejie. bubnmnorexa [JOK
TodeuHbIil HICTOYHUK cBeTa. JIyd 07.12.2023 | https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxeHue cBeTa. 3aKOHbI
27 oTpaxkeHus cseta. [loctpoenue bubmmorexa [TOK
P . P 12.12.2023 | https://m.edsoo.ru/ff0cd4e0
M300paXKeHUI B TIJIOCKOM 3epKalie
IIpenomnenue ceera. [lomHoe
73 BHYTpeHHee oTpaxeHue. IIpenenbHblil bubmuoreka [JOK
YTOJI ITIOJIHOTO BHYTPEHHETO 14.12.2023  https://m.edsoo.ru/ffOcd 76
OTpaXKEHUs
29 JlaGopaTtopHas pabota «3mepenue bubnuotexa [JOK
IoKa3arelis MPEIOMIICHUS CTEKIIA 19.12.2023 | https://m.edsoo.ru/ff0cd67a




JIunsel. [TocTpoenune n3o0pakeHuit B

30 nuH3e. Dopmyna TOHKOHN JIUH3EL bubnmorexa LHOK
- TOPMY ' 21.12.2023 = https://m.edsoo.ru/ffOcddle
YBenuueHue TUH3bI
JlaGopaTopHnas pabota
31 «HccmenoBanne cBOMCTB
AOBAT 26.12.2023
M300paKCHUH B JIMH3aX»
Hucnepcus cBera. CloxXHBIN COCTaB
0 Oenoro cBera. Llet. JJaboparopHas
pabora «Habmoaenne nucrepcuu 28.12.2023
CBETa
13 WnTepdepennus ceera. Audpakius Bbu6moteka LIOK
ceera. [ludpaknuonnas pemeéTrka 09.01.2024 | https://m.edsoo.ru/ff0ced22
34 [Tonepe4HOCTh CBETOBBIX BOJIH. bubnuoreka [IOK
ITonsapusanus cera 11.01.2024  https://m.edsoo.ru/ff0cf02e
OnTuueckue MpuOOPHI M yCTPOICTBa
35 1 YCIIOBHUS UX 0€30I1acHOTO
Y 16.01.2024
MPUMEHEHUS
I'paHUIIBI TIPUMEHUMOCTH
36 KJIaCCUYeCKON MexaHuKu. [TocTynarel bubmmnoreka HOK
CIELUAJIbHON TEOpUU 18.01.2024  https://m.edsoo.ru/ffOcf862
OTHOCUTEILHOCTH
OTHOCHTETBHOCTH OJTHOBPEMEHHOCTH.
37 3aMeIJIeHre BPEMEHH M COKpaIEHUE bubmmorexa LIOK
P 23.01.2024  https://m.edsoo.ru/ff0cfad4?2
IUTHHBI
OHeprusi U UMITYJIbC PEIATUBUCTCKON
38 gacTuIbl. CBA3b MacChHl C SHEPTUEH U bubnnorexa [IOK
’ p 25.01.2024  https://m.edsoo.ru/ffOcfc68
UMITYJTECOM. DHEPTHS ITOKOS
39 KonTtponsHas padora «Onrtuka. bubnmoreka [JOK




OCHOBBI CHICIMAILHOM TeOpUH 30.01.2024 | https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIILHOCTH
40 ®otonbl. opmyna [1nanka. DHeprus bubmmoreka [JOK
Y UMITYJIBC (JOTOHA 01.02.2024 |  https://m.edsoo.ru/ffOcfel16
OTKpBITHE U HCCIEA0BAaHNE Eu6 1IOK
noIMoTEKa
41 oto3ddekra. O A.T.
$oroserra. OmerTer 06.02.2024 | https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonbl poToddexra. YpaBHCHHUE
42 31?1HmTe(171bHa m?:lq}q)OToa(bg)eKTa bubmmorexa [IOK
i 08.02.2024  https://m.edsoo.ru/ff0d015¢e
«Kpachnas rpanuna» porosddexra
Hasnenue cera. OnwiThl [1. H.
43 JleOeneBa. XuMU4eCKOEe AECTBUE Bubmuorexa IOK
' 13.02.2024 | https://m.edsoo.ru/ff0d04a6
CBeTa
TexHu4eckue ycTpoucTsa u
44 MPaKTUYECKOE TPUMEHEHUE:!
dboTorneMeHT, POTOIATUHK, 15.02.2024
coNTHe4Has OaTapesi, CBETOUO/T
45 Pemenue 3agad mo reme «JIEMEHTBI bu6mmoteka IIOK
KBAHTOBOW ONTHUKI) 20.02.2024  https://m.edsoo.ru/ff0d0302
Monens atoma Tomcona. OTBITHI
46 Pesepdopna mo paccessHUIO 0-4acTH bubmorexa HOK
PROPAATIO b H 22.02.2024  hups:/m.edsoo.ru/f0d091a
[Inanerapuas Mogenb aToMa
47 IToctynater bopa bubmorexa LHOK
27.02.2024 | https://m.edsoo.ru/ff0dOafa
BonnoBsie cBolicTBa yacTuil. BomHbBI
43 ne bpoins. KopryckynsapHo- bu6muoreka [JOK
BOJIHOBOM Ayanu3M. CIIOHTaHHOE U 29.02.2024 | https://m.edsoo.ru/ff0dOca8

BBIHYXXJICHHOC U3JTYUCHUC




49

50

51

52

W3nydenue u nornoeHne GoToHOB
IIPY [IEPEXOJIE€ aTOMA C OJJHOTO
YPOBHsI SHEPrUU Ha Apyrou. Buusl
CIIEKTPOB

OTtkppITHE PaIUOAKTUBHOCTU. OTBITHI
Pesepdopaa no onpenenenuto
COCTaBa PaJINOAKTUBHOTO U3Ty4EHUS

CgoiicTBa asbda-, 6era-, raMma-
u3nydeHus. Biusaue
PaJMOaKTHBHOCTH Ha YKUBBIC
OpTaHU3MBI

OTKppITHE IPOTOHA U HEUTPOHA.
H3otomnbl. Anbda-pacnai.
DNEeKTPOHHBIN U TO3UTPOHHBIN OeTa-
pacnan. ['amma-usnydenue

05.03.2024

07.03.2024

12.03.2024

14.03.2024

bu6nmoreka [IOK
https://m.edsoo.ru/ff0dOafa

bu6nmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

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

53

DHeprus CBI3U HYKJIOHOB B siJIpe.

S nepHblie peakuuu. AnepHblii
peaxtop. [IpobGrembl, MepCIEeKTUBHI,
JKOJIOTHUUYECKHE ACTIEKTHI SICPHOU
JHEPreTUKHU

19.03.2024

bubmmoreka IIOK
https://m.edsoo.ru/ff0d1356

54

55

DneMeHTapHbIe YacTullbl. OTKPBITHE
MO3UTpoHa. MeTo Il HAOMIOICHUS U
pErucTpaluy 3JIEMEHTAPHBIX YaCTHII.
Kpyrnsiii cron «®yHnaMeHTanbHbie
B3auMOJICUCTBUS. EqMHCTBO
buznyeCcKol KapTHHBI MUPa

Bun 38é3nnoro neda. Co3sesaus,
SpKHE 3BE3/1bl, IUIAHETHI, UX BUAUMOE
nemkenne. ConHeyHas CUCTEMA

21.03.2024

04.04.2024

but6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38




56

57

58

59

60

Comnune. ConHeuHast akTUBHOCTD.
Ncrounuk sneprun CosHua u 3B€371

3BE3/1bI, UX OCHOBHBIE
XapaKTepUCTUKH. 3BE3/IbI INIABHOM
MOCJIeZI0BaTeIbHOCTH. BHyTpeHHee
cTpoenue 38E311. COBpeMeHHbIE
MIPEICTABIICHUS O TPOUCXOKICHUH U
sBostonnu ConHua u 3BE31

Muieunsiii [Iyte — Hama ["anaktuka.
[Tonoxenue u auxenue ConHia B
lanaktuke. ['anaktuku. YEpHbie
JIBIPBI B sIApaXxX rajJakTHK

Bcenennas. Pazberanue ranakTuk.
Teopust bonbIiioro B3pbIBa.
PenukroBoe uznyuenue.
MeraranakTuka

HepemeHHLIe HpO6J’I€MH ACTPOHOMUHU

09.04.2024

11.04.2024

16.04.2024

18.04.2024

23.04.2024

61

62

63

KontponbHas padota «251€MEHTHI
ACTPOHOMHUU U aCTPOPUIUKI»

Ob6o6maromuit ypok. Posis pusuku un
ACTPOHOMHUHU B YKOHOMUYECKOM,
TEXHOJIOTHYECKOM, COIUAIBHON U
ATUYECKOH chepax NeaTeTbHOCTH
YeroBeKa

O6o6maromuii ypok. Pons u Mmecto

(GU3UKU ¥ aCTPOHOMUHM B
COBPEMEHHOM HAYYHOU KapTHHE MUpPA

25.04.2024

30.04.2024

02.05.2024




O6o6maromuii ypok. Posb
64 ¢du3nveckoit Teopun B
(GhOpMUPOBAHUU TIPEIICTABICHUI O

¢du3uveckoil kKapTHHE MUpa

O6o06maromuii ypok. Mecto
65 (GU3UYECKON KapTUHBI MUpa B 001IIEM
Py COBPEMEHHBIX €CTECTBEHHO-

Hay4HBIX PEJICTABICHUN O IPUPOIE

Pe3zepBHBIil ypok. MarHutHoe 1nosie.

66
DNEKTPOMAarHuTHas HHIAYKIHS

07.05.2024

14.05.2024

16.05.2024

PesepBubriit ypok. Ontuka. OCHOBBI
67 CIeLUATILHON TEOpUHr 1
OTHOCUTEIILHOCTH

21.05.2024

Pesepnniit ypok. KBantoBas ¢usuka.
68 DneMEeHThl aCTPOHOMUU U 1
acTpopU3UKHI

OBIIEE KOJIMYECTBO YACOB I10

[NPOTPAMME 08

23.05.2024

bu6nmorexa LIOK
https://m.edsoo.ru/ff0d1784




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» ®uzuka, 10 kmace/ Maxumies I'.51., byxosues b.b., Corckuit H.H. nox
penakmueit [lapdentreBoit H.A., AkiinonepHoe obiiecTBo «M31aTeancTBO
«ITpocsenieHue»

®usuka.3agaunuk.10-11 knacc:Ilocobue ms

obmeoopazoBar.yupexaeHuit/Peimkesud A.IL. - 7-e uznganue -M.:[[poda,2008

METOANYECKHUE MATEPUAJIBI JIUISA YUUTEJIA

Kamenenxuii C.E.,OpexoB B.Il.Meroauka permierus 3aaad 1mo Gu3uke B
cpenueit mkone.-M.:IIpocsemenue, 1987

Kupuk JI.A.,I'engenmreitn JI.O., /lux FO.N.®u3zuka 10 kii.Metoanueckue
Marepuaisl 1t yuurens.[lon penaknneit Opiosa B.A.M.:Miekca,2005
Koposun B.A.,Jlemunoa M.}O.Metoauyeckuii CipaBOYHUK YUUTENS
¢usuku.- Maemosuna 2003

Caypos H0.A.®u3zuka B 11 xii:Moaenu ypokoB:KH. ais yuurens.-

M.:ITpocsemienue,2005

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET
1.Konnekuus LIOP http://school-collection.edu.ru

2.Komnekuus "EcrectBeHHOHay4YHbIE 3KcriepuMeHThI" : Du3nka



http://experiment.edu.ru

3.Mup usuku:puznuecknii sxcriepument http://demo.home.nov.ru

4.Cepsep kadenpst odment pusuku pusdaka MI'Y:puznueckuii NpakTUKYM U
neMmoHcTpauuu http://genphys.msu.ru

5.@u3uka B annmanusx.http://physics.nad.ru

6.BupTyanbHbiii MeTOIMYEeCKUI KaOMHET yuuTens (GU3UKU U aCTPOHOMUH
http://www.gomulina.orc.ru

7.Knaccuas ¢puzuka:cait yunrens ¢pusuku E.A.banaunoithttp://class-

fizika.narod.ru
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