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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢Qusuke 0a30BOro YpoBHSI Ha YPOBHE CpPEIHEro OOIIEero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TPeOOBaHUI K pe3yibTaTam
OCBOEHHUSI OCHOBHOW 0Opa30BaTeNbHOW MporpaMmsbl, npenctraBieHHbIX B OI'OC
COO, a Takke c ydy€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETIIIUK TIpernojiaBaHusi yuyeoHoro npeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpTraHu3aIUAX Poccuiickoi Odenepannu, peATU3YIOLINX OCHOBHEIE
oOpa3oBareibHbIe MPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (POPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatomuxcs 10-11 kmaccoB mnpu
oOydeHHH UX (Pu3MKe Ha 0230BOM YpOBHE Ha OCHOBE CUCTEMHO-ACSITEIHHOCTHOTO
noaxona. Ilporpamma mo ¢usmuke coorBerctByeT TpeboBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yibTaTam
OOy4eHHMs, @ TAKXKE YYHUTHIBAET HEOOXOAMMOCTb pPEAIU3aALUU MEKIPEIMETHBIX
CBA3€H (PUBMKM C €CTECTBEHHO-HAyYHbIMU Y4YE€OHBIMM MpeaMeTramMu. B Hel
OTIPENIENAIOTCS OCHOBHBIE LIEIM U3Y4YEHHs] (PU3UKHU HAa YPOBHE CPEIHEro OOLIEeTo
oOpa3oBaHUsl, INIAHUPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca (DU3MKHU: JTUYHOCTHBIE,
MeTalpeIMETHbIE, IPeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o pu3MKe BKIFOYAET:

e IUIAHUPYEMBIE PE3yNbTAaThl OCBOEHUS Kypca (U3UKH Ha 6a30BOM YpOBHE, B

TOM YHCJIE IIPEIMETHBIE PE3YJIbTAThI IO roJjaM O0yUYEHUS;

e cojepkaHue yueOHoro npeamera « Pu3nkay 1mno rojgam oO0ydeHusl.

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAX MPUPOJbI, BHICTYNAas B
KauecTBe y4eOHOIo MpeJMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMM 00 okpyxkaromiem mupe. IkoabHBIN Kype GU3NKN — CHCTEMOOOpa3yoni
JUISL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JexXaT B OCHOBE TIPOIIECCOB W SIBIICHHWM, HM3y4aeMbIX XHUMHEH, OUOJOTHEH,
¢dbuznyeckoit reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenNesieT  XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe HSHEpPreTuKd, TPaHCIOPTa, OCBOEHUS
KOCMOCA, IOJIy4EHHUsI HOBBIX MAaTe€pUaloB C 3aJaHHBIMH CBOMCTBAMU WM APYTHX.
N3yyenue (Pu3MKM BHOCHUT OCHOBHOW BKJIaJ B (POPMUpOBaHHE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHUpa oOydaromuxcs, B (OPMUPOBAHHE YMEHUN NPUMEHSTh
HAYYHBI METO]I TO3HAHMSI TP BBIITOJIHEHUU UMH YU€OHBIX UCCIICOBAHUM.

B ocHoBy kypca ¢u3MKM i ypOBHsS cpefaHero oOmero oOpazoBaHMs
NOJIOXKEH pAN HUACH, KOTOpPbIE MOXXHO paccMaTpUBaTh Kak MPUHLMUIIBI €ro
MOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SIBISIETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepHal U3 BCEX Pa3zesioB (M3MKH, BKIIOUAET KaK
BOMPOCHI KJIACCUYECKOMN, TaK M COBPEMEHHON (DU3UKH.

Hoes eenepanuzayuu. B COOTBETCTBMU C HEW MaTepuail Kypca (QU3HKA
oObeMHEH BOKpYr (Qusnyeckux Teopud. Begymum B Kypce sBIsgeTcs
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTePHUH, BEIIECTBE H
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHMaa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM OOIIECTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEMaMH.

Hoes  npuxnaonou  uanpaenennocmu. Kypc ¢usukm mpeamonaraer
3HAKOMCTBO C IIUPOKHM KPYIrOM TE€XHHUYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
W3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcss TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJIOTMYECKUM Mpo0JemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKXke 00CYXIACHUs
po0JIeM pallMOHATIBFHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3MKU Ha YpPOBHE CPEAHEro OOIlero
oOpa3oBaHus SBIAIOTCS (PU3UUECKUE T€OpHH ((POPMHUpPOBAHUE MPEICTABICHUN O
CTPYKTYp€ MOCTpOeHUs (Pu3nueckoil Teopuu, posii PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLWIIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O MNPUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHHl, JJIsI ONUCAHUS ECTECTBEHHO-HAYyYHBIX SBJICHUN U
MIPOIIECCOB).

CHCTEeMHO-AESTENbHOCTHBIN MOJIX0J B Kypce (U3MKU pPean3yeTcs Mpexie
BCEr0 3a CUET OpraHU3alUU SKCIEPUMEHTANIBHOU JESITEIbHOCTH O00YYaroluXCsl.
Jlns  6a3oBoro ypoBHsS Kypca (U3MKA — OTO HCIOJIB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OpATOPHBIX pPadoT,
KOTOpbIE B mporpamme no (¢usuke oObeAMHEHBI B OOIIMNA CIHCOK YUYEHHUYECKUX
paKkTUYECKUX padoT. BhifeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
MPOBOAUMBIX JUUII KOHTPOJIE W  OIEHKH, OCYIIECTBISCTCS y4aCTHUKAMU
o0pa30BaTeNbLHOTO TIPOIlecCa HUCXOJsd U3 OCOOCHHOCTEW IUJIaHUPOBAHMS W
ocHamieHuss kaOmHera Qusmku. Ilpm dsToM oOecmeumBaeTcs  OBJAJCHHUC
OOy4YaromMUMHUC YMEHHUSIMHU TPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCIICIOBAHUS
3aBUCUMOCTEM (DU3NYECKUX BEJIWYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YIENSAETCS PEHICHUIO PACUYETHBIX MU Kauy€CTBEHHBIX
3amad. [Ipu 3TOM 11t pacu€THBIX 3a/a4y MPUOPUTETOM SIBJISIIOTCS 3aJayd C SIBHO
3aIaHHON (PU3UYECKOM MOJIEIIbIO, TTO3BOJISIFOIINE MPUMEHSATh U3YYEHHbIE 3aKOHBI U



3aKOHOMEPHOCTH Kak M3 OJHOr0 paslena Kypca, TaKk M HMHTErpUpysl 3HAHUS U3
pa3HbIX pa3nesoB. s KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBIISIOTCA 3aJaHUS Ha
OOBSICHEHHE TPOTEKAaHUSI (PU3NYECKUX SBJICHHM U TPOILECCOB B OKPYXKAIOIICH
KU3HU, TpeOyromue BbIOOpa (PU3NYECKOM MOJENM A CUTyallMd IPaKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBuum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY oOecledeHnio y4eOHOro mporiecca 0a30BBIi ypOBEHb Kypca
(U3KMKHN HAa YPOBHE CpEeIHEro OOLIEr0 00pa30BaHUs TOJIKEH U3yUaThCs B YCIOBUSX
IpEeIMETHOro0 KabuHeTa (M3MKM WM B YCJIOBHUAX HMHTEIPUPOBAHHOIO KaOWHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOIO LUKJIa. B kaOuHere (U3MKM JOHKHO OBITH
HE0OX0aMMOe J1TabopaTopHOE OOOpYMOBAaHWE JJIS BBITIOJHEHUS YKa3aHHBIX B
nporpaMmMme Mo (pu3uKe yUeHWYECKUX MPAKTUYECKUX paboT M IEeMOHCTPAIMOHHOE
o0opy10BaHHE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpMHpPYETCS B COOTBETCTBHM C
OPUHIIAIIOM MHUHUMAJIbHOM JOCTAaTOYHOCTH M  OOECHeYrMBaeT IOCTAHOBKY
NEPEYUCIICHHBIX B TporpamMme Mo (U3MKEe KIIOYEBBIX JIEMOHCTpAMid st
UCCIICIOBAaHMUSI W3y4aeMbIX SIBJICHUA M  TPOIECCOB, OMIUPHUECKUX U
(GyHITaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX IPUMEHEHUH.

JlaGopatopHoe 00OpyAOBaHHE [UIsl YUYEHUYECKUX HPAKTUYECKUX pPadoOT
dbopMupyeTcss B BHIE€ TEMaTUYECKUX KOMIUIEKTOB M 0O€CIednBaeTCsl B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOydamommxca. TemaTHyeckue KOMILIEKTHI
1a00paTopHOTO O00OpPYAOBAaHUS JOJKHBI OBITh HOCTPOEHBI Ha KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJOTOBBIX M LM(POBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE ITU(PPOBBIX 1a00paTOpUil.

OCHOBHBIMHU LEJIIMHU U3y4Y€HUs PU3UKHU B 001IEM 00pa30BAHUU SBIISIFOTCS:

e (opmMupoBaHue HHTEpeca U CTpEMJIEHUS OOyYarOUIUMXCsl K HAyYHOMY
U3YYEHUIO MPUPOJbI, PA3BUTHUE HUX HMHTEUIEKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJI€ TIO3HAHUSA U (POopMUpOBaHUE
HCCIIEIOBATENILCKOTO OTHOIIICHHUS K OKPYKAIOIINM SIBICHUSM;

e (opMupoBaHME HAy4YHOIO MHPOBO33PEHMS KaK pe3yibTaTa HW3y4YEHUs
OCHOB CTPOEHHMSI MaTepUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3HKY;

e (dopMupoBaHHE YMEHUH OOBSICHATH SBJICHUS C HCIOJIb30BAHHEM
bu3nYECKUX 3HAHUIA U HAYYHBIX JI0Ka3aTEIbCTB;

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

JlocTrmxeHne 3TUX lene oOecreunBaeTCsl pelIeHneM CIEeIyIoMMX 3a7ad B

npoluecce u3ydeHus Kypca GU3NKH Ha ypOBHE CPEHEro o01ero oopa3oBaHus:



e TMpUOOpETEHHME  CUCTEMbl  3HaHUKW 00  0o0mWMX  (UBHUYECKUX
3aKOHOMEPHOCTSIX, 3aKOHax, TEOpUsIX, BKJTFOYASI MEXaHUKY,
MOJICKYJISIPHYIO  (DU3HKY, OJJIEKTPOJAMHAMUKY, KBAHTOBYIO (U3HUKY U
AIIEMEHTBI aCTPOPU3UKH;

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

e OCBOGHHE CIOCOOOB pEIICHUs pa3IUYHBbIX 3a7Ja4 C SBHO 3aJlaHHOM
bu3znueckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3faHue Gu3NIecKo MOJEINH, aJIeKBATHON yCIIOBUSM 3aJa4H;

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

e OBJAJCHUE METOJAMHU CAMOCTOSTEIHLHOTO IUIAHUPOBAHUS M TMPOBEACHUS
bu3nYECKUX SKCIIEPUMEHTOB, aHAIW3a W HMHTEpHpeTanuu uHpopmammu,
OTIpeIeNICHNS TOCTOBEPHOCTH MOTyUYEHHOTO PE3YIIbTaTa;

e CO3JaHME YCIIOBUH IJI Pa3BUTHSI YMEHHM MPOECKTHO-UCCIIEI0BATEIHCKOH,
TBOPYECKOH J1€ATEIbHOCTH.

Ha wuzydenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETOo
oOpazoBanus oTBoauTcst 136 yacos: B 10 knacce — 68 yacoB (2 yaca B HEJENIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme Mo (U3MKE MepeyeHb JabOpaTOPHBIX U
MPAKTUYECKUX paldOT SABISETCS PEKOMEHIIOBAHHBIM, YYHTENb JEJNaeT BHIOOP
MpoBeNeHUsT J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
0COOEHHOCTEN 00yUarOIUXCS.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Pazngen 1. ®u3uka 1 MeTOAbI HAYYHOTI'O MIO3HAHUS

®uszuka — Hayka o mpupoje. HaydHbie METOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Ponb 3KcniepuMeHTa W TEOPMU B MPOILECCE TO3HAHUS MPUPOBI.
DKCIIEpUMEHT B (hU3BHUKE.

MonenupoBanue ¢Gu3NYECKUX SBJICHUM M TporieccoB. HayuHble TUIOTE3HI.
dusnyueckre 3aKOHBI U TEOpUH. [ paHUIBI TPUMEHUMOCTH (PU3NUYECKUX 3aKOHOB.
[IpuHIIUIT COOTBETCTBUA.

Pons u mecto ¢usuku B GOpMUPOBAHWU COBPEMEHHONW HAyYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN NEATEIBLHOCTH JIFOACH.

Jlemoncmpayuu

AHasioroBble ¥ IU(POBBIE HU3MEPUTEIBHBIE MPUOOPHI, KOMIIBIOTEPHBIC
JIaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemenienne, CKOpPOCTh (CpeIaHSsI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MaTepuajbHOM TOUKH, WUX TMPOEKIMM Ha OCU CHUCTEMBbI KOOpJWHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

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

CBoboaHOE nageHre. Y CKOpeHHe CBOOOIHOTO MaICHUSI.

KpuBonuHeintHoe  aBvkeHue. [IBUKeHHE  MaTepUAIIBHOM TOYKM 11O
OKPY>KHOCTH C MOCTOSSHHOM MO MOJYJIFO CKOPOCTBIO. YTJIOBast CKOPOCTh, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. [{eHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckue yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JBH>KCHUE CHAPSIOB, LICMTHBIE U PEMEHHBIE TIEpeayn.

Jlemoncmpayuu

Mogens cucTeMbl OTCU€Ta, WILTIOCTPALNS KMHEMATUUECKUX XapaKTEPUCTHUK
JIBYKCHUS.

[IpeobpazoBanue NBUKEHUN C UCTIOIb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGmronenne aBuxkeHUs Tena, OPOIICHHOTO TMOJ] yIJOM K TOPU30HTY U
TOPU30HTAIBHO.



N3mepeHue yckopeHusi CBOOOHOTO MaJICHHUS.

Hamnpagiienne ckopocTy Ipu ABMXKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHre HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEACICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBaHnne COOTHOLICHHUS MEXAY IyTAMH, MNPOWJICHHBIMUA TEJIOM 3a
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKH BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU KUIKOCTH.

N3yuyenue aBuKEHUS Tesa, OPOLUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTM  ['ammnes.  IlepBeid  3akoH  HproToHA.
NuepruanbHble CUCTEMBI OTCYETA.

Macca Ttena. Cuna. Ilpunnun cynepno3uuuu cui. Bropoi 3akoH HeroToHa
JUUIL MaTEpUalIbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MaTepuaabHbIX TOYEK.

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

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

Tpenue. Bunpl Tpenus (mokosi, CKoiabxeHus1, kauenust). Cuna tperusi. Cyxoe
Tpenue. Cuia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduimeHt tpeHusl.
Cuna conpOoTUBIICHUS MPU IBUKECHUU TEJA B )KUIKOCTH UJIU Ta3e.

[TocTynarensHOE U BpalllaTeIbHOE JIBIXKEHHUE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpaueHus. llnedo cunbl. YcnoBus
paBHOBECHUSA TBEPAOIO TeA.

TexHn4eckrue yCTpOWCTBA M MNPAKTUYECKOE MPUMEHECHHUE: MOAIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepUum.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3akoH HeroToHa.

N3mepenune cuil.

CnoxeHue CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTs. Bec Tena npu yCKOpEHHOM MTOAbEME U TIAJICHUN.

CpaBHeHUME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbXKEHUS.

YcioBust paBHOBeCHUs TBEPAOTO Teiia. Buibl paBHOBECHS.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAKOIIUX B MPYKUHE U
pe3nHOBOM 00pasiie, OT ux JAehOopMaIIvH.

HUccnenoBanne yciaoBHMI pPaBHOBECHS TBEPAOTO Tela, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMnynbc MaTtepualibHOW TOYKM (Teja), CUCTEMbl MAaTEPUAIbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHHE HUMITYJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTruBHOE IBUXEHUE.

PabGora cribl. MOIIIHOCTE CHIIBL.

Kunernueckasi 3Heprusi MarepuaibHOW TOUkH. Teopema 00 H3MEHEHHH
KMHETHUYECKOUN YHEPTUU.

[TorennuanbHas DHEPTHU. [TorennmanbHas DHEPIuUs YIIpYro
nedbopmupoBaHHor  npykuHbl.  [loTeHlManpHass  SHEprust Tejna  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHunanbHble W HENOTEHUHUANbHbIe  CWibl.  CBs3b  pabOTHI
HEMOTEHIHAIBHBIX CUJ C W3MEHEHUEM MEXAHUYECKOW SHEPrUM CUCTEMBI TEI.
3aKOH COXpPAHEHUSI MEXaHUYECKOU YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHUS.

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

Jlemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexon NOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, n1abopamophsle pabomuwl

N3yuenne abCOJIIOTHO HEYNMPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

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

Paznen 3. MoJsiekyasipHas pu3nKa U TEPMOAUHAMHUKA

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU Mmeopuu

OCHOBHBIE TIOJIOKEHUSA MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. duddysus. Xapaktep ABUKEHUS WU
B3aHMOJECUCTBUS 4YacTULl BemecTBa. Moaenu CTpOEHHUsl ra3oB, XHUJIKOCTEH U
TBEPJBIX TEJI U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl Monekyi. KonunyectBo BemectBa. [loctosiHHas ABoraapo.

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



Mopgens  uneanbHoro raza. (OCHOBHOE€  ypaBHEHHE  MOJEKYJSPHO-
KHHETHYECKOW TEOPHH HACATIbHOTO raza. AOCONIOTHas TeMIliepaTypa Kak Mepa
CpelIHEl KWHETUYECKOW SHEpruu TEIIOBOro JBMKeHHMsS dactul] rasa. [llkana
temnepatyp KensBuna. ['a30BbIe 3akOHBI. YpaBHeHUEe MenaeneeBa—Knanelpona.
3akoH JlanbToHa. M30mponeccsl B UACANBHOM ra3e ¢ MOCTOSHHBIM KOJIUYECTBOM
BemecTBa. ['paduueckoe TpencTaBlIeHWE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3obapa.

TexHuyecknue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

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

OnpeIThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHUSI.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMOJIEUCTBHS.

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

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUWE COCTOSHHUS HACAIBHOTO rasa,
M30IPOIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopusie pabonul

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

HccnenoBanre 3aBUCUMOCTH MEXIY apaMeTpaMy COCTOSIHUS Pa3pe:KEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxu

Tepmonnnamuueckass cucrema. BHYTpeHHsAs 3HEpruss TEpMOJIMHAMHYECKOU
CUCTEMBI U croco0bl €€ n3meHeHus. KonmnuecTBo TermnoTsl U pabora. BHyTpeHHss
SHEPrusi  OAHOATOMHOTO  HWJeallbHOrO  rasa. Buasl  Terionepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyUYCHHUE. Y IeJbHAs TEeIIOEMKOCTh BEIIECTBA.
KonruecTBo TEIIOTH MpH TEIIONEepeaye.

[Tonsitue 006 ammabatHom mpouecce. [lepBblii 3aKOH TEPMOIMHAMUKH.
[IpumeHnenne mepBOro 3akoHa TEPMOJWHAMUKH K H3omporieccaMm. ['paduueckas
UMHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTtuMocTh IPOLIECCOB B IPUPOIE.

TennoBble  MamwuHbl.  [IpuHOUIIBI  JEMCTBHUS ~ TEIUIOBBIX  MallHWH.
[IpeoOpa3zoBanust SHEPrHUM B TEIJIOBBIX MamnHax. Kodp@uiMeHT moie3Horo
nericTBus TemuioBord MamuHbl. [{ukn KapHo um ero kodpdHIHMEHT IOJIE3HOTO
JNEUCTBUS. DKOJIOTMUYECKUE MPOOJIeMbl TEIUIOIHEPTETUKH.



TexHuueckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JBUTaTElb
BHYTPEHHETO CrOpaHusi, OBITOBOW XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MmeHeHue BHYTpEHHEH HHEpruy Tejaa MPH COBEPIIEHUU PaOOTHI: BBUIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3Qupa B
JATYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3mMeHeHne BHyTpEHHEN SHEPruu (TeMIlepaTypbl) Teaa IpH TeIionepeaye.

OneiT Mo anuabaTHOMY pacIIUPEHHI0 Bo3ayxa (ONBIT € BO3AYUIHBIM
OTHHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATENS BHYTPEHHETO CrOPaHUs, PEAaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Pazoswvle nepexoonl

[TapooOpa3zoBanue u koHjeHcanus. Mcnapenue u kurnenue. AOCOIIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwllieHHBIM map. YaenbHas TemioTa
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

Tépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctaiuioB. Kuakue kpuctaiuibl. CoBpeMmeHHble Matepuaibl. [lnmaBienue u
KpUCTaJUTM3aIus. Y IeJabHasl TerioTa miaBienus. Cyonumanus.

VYpaBHeHUE TEMIOBOTO OajaHca.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHUU MOIYYEHHS] COBPEMEHHBIX MaTEpHAJOB, B
TOM YHUCJIE HAHOMATE€pPUAJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBOMCTBa HACBIIICHHBIX TapOB.

Kunenuve npy MoHWKEHHOM JIaBJICHUU.

CriocoObI M3MepeHus BIaXKHOCTH.

HaOmnronenue HarpeBaHus U IJIABJICHUSI KPUCTALTMYECKOTO BEIlIECTBRA.

JleMoHCTpanusi KpUCTaIoB.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomwl

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuxa
OnekTpu3anus Tel. ODJEKTpUYecKHil 3apsia. J(Ba Buaa »IEKTPUUYECKUX
3apsAa0B. IIpOBOOHMKH, IUAIEKTPUKU M TMOJYNPOBOJAHHUKU. 3aKOH COXPaHEHHS
AIIEKTPUYECKOT0 3apsija.
B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbli AJNEKTPUYECKUN 3apsia.
Onextpuyeckoe mnose. Hampsk€HHOCTh 3nekTpuyeckoro mnois. IIpuHiun



CYyNEpHO3ULINU HIEKTPUUYECKUX Tosei. JIMHuKM HanpsKEHHOCTU SJIEKTPUYECKOTrO
oJIsl.

PaGora cmnm  snektpoctatmueckoro  moisa.  [lorenmuman.  PasHocThb
NOTEHUHUAIOB. [IpOBOOHMKM M AUARNEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
Jwusnexrpuyeckasi MPOHUIIAEMOCTb.

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

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

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3anmoeiicTBuE HaIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSAKEHHBIX TEL.

[IpoBOAHUKH B JIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTUH, PACCTOSHUSI MEXAY HUMH U AUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprust 3apsH>KeHHOT0 KOHJEHCAaTopa.

Yuenuueckuii sxcnepumenm, nabopamopusie pabonul

N3mepeHune 3IeKTpOEMKOCTH KOHJIEHCATOPA.

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

DONEeKTpUYECKUd TOK. YCIOBHUS CYIIECTBOBAHUS 3JIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [IocTOsIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

DNEKTPUYECKOE COMPOTUBIICHUE. YIECIbHOE COMNPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenpHOE, NapalIeIbHOE, CMEIIAHHOE COCTMHEHUE TTPOBOIHUKOB.

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

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

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCUMOCTH
COTNIPOTUBJICHUSI METAILJIOB OT TeMIlepaTypbl. CBEpXIIPOBOIUMOCTb.

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA JIEKTPOHHBIX MYYKOB.

[TonynpoBOHUKH. CobOcTBeHHas u puMecHast MIPOBOJAUMOCTh
noJrynnpoBogHUKOB. CBoicTBa p—N-niepexoaa. [lomympoBoHUKOBBIE TPUOOPHI.

DONeKTpUYeCKUid TOK B  pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJINTHYECKAS TUCCOUUALMS. DIEKTPOIIU3.



OnekTpudeckuii TOK B razax. CamMOCTOSITEIbHBIA W HECAMOCTOSITEIbHBIN
paspsa. Monnus. [1nazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJIbTMETP, PEOCTAaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBaTEIbHBIE IPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS], BAKYYMHBIN TUO/,
TEPMHCTOPHI ¥ (POTOPE3UCTOPHI, MOIYIPOBOTHUKOBBIN TMO/I, TaTbBAHUKA.

Jlemoncmpayuu

M3mepenne CUilbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAH TOIIEPEYHOr0 CEYCHUs U MaTepuaa.

CMeliaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe JIEKTPOIABWXKYIIEH Cuibl. KOpoTkoe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTD COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB AJIEKTPOIUTOB.

HckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSS MPOBOJAUMOCTD TUO/IA.

Yuenuueckuii sxkcnepumenm, nabopamopusvie pabomul

N3yyeHnue cMenaHHOrO COEIMHEHUS] PE3UCTOPOB.

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

HaoGmroienne amexTpoiusa.

MesxknpeaMeTHble CBI3H

Nzyuenue kypca gusuku 0a3oBoro ypoBHsa B 10 kjacce ocyliecTBIsETCS ¢
y4€TOM COJAEpPKATEIbHBIX MEKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OMOJ0ruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mesicnpeomemnole nousimusi, CBSI3aHHbIE C W3YYEHHEM METOJIOB HAay4YHOI'O
NO3HAHMS: SIBJICHUE, HAay4HbIH (akT, runores3a, (Quanueckas BeIMUYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIEPUMEHT, MOJEIUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHWEe CUCTEMbl ypaBHEHUM, JMHEWHas (yHKIMS,
napa6ona, runep0osia, ux rpauKku U CBOMCTBA, TPUTOHOMETPUUYECKUE (PYHKIUU:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI U X NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABMIXKEHHE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUIbI TEIIONEPEIayu, TEIJIOBOE PaBHOBECHE),
IIEKTPUYECKUE SIBJIEHUS B KUBOM IPUPOJIE.

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



ra3oB, JJIEKTPUYECKHE CBOMCTBA METAJLIOB, JJIEKTPOJMTUYECKAS ITUCCOLUALNS,
rajbBaHUKA.

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

Texnonoeus: npeoOpa3oBaHHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4E€T TpEHUS B TEXHUKE, MOMAIIWIHUKHA, HCIOJIb30BAaHUE 3aKOHA COXPAHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET WM JApPYTHE), JBUraTelb BHYTPEHHETO
cropanusi, napoBasi TypOUHa, OBITOBOM XOJOJIMUIbHUK, KOHIULIHUOHEDP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHUAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAsl 3allUTa, 3a3eMJICHUE DJIEKTPONpUOOpPOB,
KCEPOKC, CTPYWUHBIN MIPUHTED, AJIEKTPOHArpeBaTEIbHbBIC npuodopkI,
AIIEKTPOOCBETUTEBHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Pa3znen 4. JiaekrpoauHamMuKa

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUA

[locTosiHHBIE ~ MarHWTHL.  B3auMoaelcTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnntHoe mone. Bexkrop marHuTHOM wuWHAYKUOMH. [IpyHOMO cyneprno3unuu
MAarHWTHBIX MOJIeH. JINHMM MarHUTHOM MHAyKIUW. KapTuHa NMHUNA MarHUTHON
WHIYKIUU T0JIS IOCTOSIHHBIX MarHUTOB.

MarautHoe 10JIe TPOBOAHMKA C TOKOM. KapTHa 5nMHUN WHIYKIHMH
MAarHUTHOTO TOJI JUIMHHOTO MPSMOrO IPOBOJHMKA W 3aMKHYTOIO KOJBLEBOTO
IIPOBOJAHUKA, KaTylIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoneicTBre npoBOJHUKOB €
TOKOM.

Cuiia Amnepa, €€ MOyJIb U HallpaBJICHUE.

Cuua JlopeHua, €€ MOlyJib M HallpaBlieHHE. J[BUKEHNE 3apSKEHHON YaCTULIbI
B OJIHOPOJIHOM MarHuTHOM mosje. Pabota cuibl Jlopenua.

SIBeHne ANEKTpOMAarHUTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHMTHOM
WHIYKIUHU. OJIEKTPOJABMXKYINAsA CUJla HWHAYKOMU. 3aKOH JJIEKTPOMAarHWTHOU
nHaykunu @apanes.

BuxpeBoe »ieKTpuyecKkoe Tmosie. DJIEKTPOJABIKYIIAs CUjla WHIYKIUU B
IIPOBOJAHUKE, IBMXKYILEMCS IOCTYNIATENBHO B OTHOPOJHOM MarHUTHOM ITOJIE.

ITpasuno Jlenua.

NHayKTUBHOCTE.  SIBIGHME CAaMOMHAYKLUWHU. OJEKTPOABMXKYyLIas cuia
CaMOMHIYKLIHH.

OHeprusi MarHUTHOT'O MOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.

TexHuyeckue yCTpoHMCTBA M NPAKTHUYECKOE NPHUMEHEHHE: TOCTOSHHBIC
MarHuThl, 3JEKTPOMArHUTHI, AIIEKTPOJBUTATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YacTHUL, MHAYKIIMOHHAS [1€Yb.



Jlemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO IyYKa MarHUTHBIM IOJIEM.

JIvHUKM MHAYKIIMA MarHUTHOTO MOJIA.

B3anmoseiicTBue 1BYX NIPOBOJHUKOB C TOKOM.

Cunia Ammnepa.

[erictBue cuiel JIopeH11a Ha HOHBI JIEKTPOJIATA.

SIBNIeHNE >IIEKTPOMArHUTHON MHAYKIINAH.

[IpaBuno Jlenna.

3aBUCHUMOCTD JJIEKTPOJABUKYILIEH CHIIBI MHAYKIHH OT CKOPOCTH MU3MEHEHUS
MarHUTHOrO MOTOKA.

SBneHue caMOMHIYKIIHMH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3ydeHre MarHuTHOTO MOJIS KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBHS MOCTOSSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBJICHUS 3JIEKTPOMAarHUTHOW UHTYKLIUU.

Pasznea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKMpOMAZHUNMHbIE KONEOAHUA

KonebarenpHast  cuctema. CBoOOAHBIE  MEXaHUYECKHE  KOJIEeOaHWUI.
["apmonnyeckue konebanus. [lepmon, wacrtora, amrumryga u ($aza KoyeOaHUU.
[IpyXVHHBIN MasTHUK. MaremMaTU4eCKUl MasTHUK. YPAaBHEHHE TapMOHUYECKHUX
kosebanwuii. [IpeBpareHue sHepruu Npy raApMOHUYECKUX KOJICOAHMSIX.

Konebarenbubiit kOHTYp. CBOOOJHBIE AJIEKTPOMArHUTHBIE KOJeOaHUs B
UJeaJbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUSI MEXIy MEXaHUYECKUMHU U
AJEKTPOMAarHUTHEIMU KoJieOanusiMu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPTUU B UJI€ATHHOM KOJIeOaTEIbHOM KOHTYDE.

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

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

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedICHUE IIEKTPUUSCKOM
SHEPIruu. DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJICTBE IEKTpodHepruu. Kynbrypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

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

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojiaeOaTeNbHON CUCTEMBbI (NIPY>KUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).



Habnronenue 3aryxarommx KojieOaHnui.

HccnenoBanue CBONCTB BBIHYKIEHHBIX KOJIEOaHUIA.

HaOnronenue pezoHanca.

CB0OOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuuuiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJICOAHU.

Pe3oHaHC mnpu MOCIENOBATEIbHOM COEIMHEHHH pE3UCTOpa, KaTYyIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogens TMHUYU AIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomul

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

HccnenoBaHue IMEPEMEHHOTO0 TOKa B ILENM U3 IIOCJIEN0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KATYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNHbLE 60JIHbL

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHenus. [lepuon. CkopocTb
pacnpocTpaHeHusT W JUIMHA BOJIHBL. llomepeuHble W TPOJOJIBHBIE BOJHBI.
WnTepdepentus u qudpakius MEXaHUYECKUX BOJIH.

3Byk. CxopocTb 3ByKa. ' poMKkocTh 3ByKka. Beicora ToHa. TemOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3YyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumHuas opuentanus BektopoB E, B, V B anexkrpomarautHoi BonHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTpaX€HUE, MPEJIOMIICHUE, Moygpu3anus, Judpakuus,
unTepdepenius. CKOpoCTh 3IEKTPOMAarHUTHBIX BOJIH.

[IIkana 35I€KTPOMarHUTHBIX BOJIH. [I[pUMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeneBUAcHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHUYecKue yCTpPOMCTBA M NPAKTUYECKOE IPUMEHEHHUE: MY3bIKaJIbHbBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBasl [IMarHOCTHKAa B TEXHHKE M MEIMIIMHE, pajaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBU-nieus.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJI0JIbHBIX BOJIH.

KoneOGmromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGmrogenue orpakeHus: M NPeTOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nntepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI1 pEe30HAHC.

Habmoienue cBA3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
Y4aCTOTON KOJIeOaHMIA.



HccnenoBanue  CBOMCTB — DJIEKTPOMAarHWTHBIX — BOJIH: OTpaXkeHue,
pesoMIIeHUE, ONspu3anus, AMppakuus, uHTepdepeHIHs.

Tema 3. Onmuka

['eomeTpuueckass ontuka. IIpsMonuHENHOE pacIpoCTpaHEHUE CBETa B
ogHopoaHouU cpexe. JIyu ceera. ToueyHbIld HICTOYHUK CBETA.

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

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

Hucnepcus ceera. CnoxHblil coctaB Oenoro cBeta. LBer.

CoOuparorie ¥ pacceuBaroiniyue JUH3BL. ToHkas nwmH3a. DoKycHOE
paccTosTHUE W ONTUYECKas cuiia TOHKOM JuH3bl. [locTpoenue uzoOpaxkeHUil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JTaBa€MO€ JINH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

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

Hudpaxuus cBera. JludpakimoHnHas pemérka. YcloBue HaOI0AeHUs
IJIaBHBIX ~MAaKCUMyMOB TIpM  TAJCHUM MOHOXPOMATHYECKOrO0 CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuueckue yCTpOWCTBa M TMPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
dboToanmnapaT, MPOCKIMOHHBIA amnmapaT, MHUKPOCKON, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PPaAKIIMOHHAS PEIIETKA, TTOJISIPOU/I.

Jlemoncmpayuu

[IpssMONMHEHOE paclpOCTpaHEHUE, OTPAKEHHE M IPEJIOMIIEHUE CBETA.
OnTuyeckre mpruodOpBHI.

[TonmHOE BHYyTpeHHEE OTpaxkeHne. Mojiesib CBETOBOAA.

HccnenoBanue CBONCTB M300paKEHUH B JIMH3aX.

Mopenu MUKpocKoIma, TeJIeCKomna.

Hab6mronenne natepdepeHIny cBeTa.

HaOmronenue nudpakiuu cBera.

HaGmronenue nucnepcuu cBera.

[TonyuyeHue ciekTpa ¢ MOMOIIBIO MPU3MBI.

[Toy4yeHue cexkTpa ¢ mMOMOIIbI0 TUGPAKIIUOHHON PEIIETKY.

Hab6nronenue nonsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabonvl



W3mepenne nokasarens NpeaoMIIEHUS CTEeKIA.
HccnenoBanue cBONCTB M300pakeHU B JTMH3AX.
HaGnronenue nucnepcuu cBera.

Pa3znesa 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH
['panunbl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTynarsl
CIIEHHUAIBHOW TEOPUM OTHOCUTEIBHOCTU: WHBApPUAHTHOCTH MOJAYJS CKOPOCTH
CBETA B BaKyyMe€, PUHIIUI OTHOCUTEIBHOCTH DUHILITEMHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEIJICHHE BPEMEHU U COKpALICHUE
JUTVHBI.
OHeprus ¥ UMIYJIbC PEIATUBUCTCKON YaCTULIBI.

CBs13b Macchl C C-)HepI‘I/IeI\/’I H UMITYJIbCOM pGHﬂTHBHCTCKOﬁ HJaCTHUIbI. 9H€pI‘I/IH
IIOKOAI.

Pazgen 7. KBanToBasi pusuka
Tema 1. Dnemenmot K6AHM OGO ONMUKU
®otonsl. opmyna [lnanka cBsizu 3HEpruu (OTOHA C €T0 YACTOTOM. DHEPTHS
U UMITYJIbC (POTOHA.
OTtkpoiThe 1 ucciaegopanue porodddexra. OnbiTel A. I'. CtoneroBa. 3akoHbI

doTorpdekra. YpaBHenne DiiHmTeitHa s poroaddekra. «KpacHas rpaHHIIa»
dboToarddexra.

Hasnenne cBera. OnbiThl [1. H. JleGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

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

Jlemoncmpayuu

®oTo3(PdeKT Ha YCTAHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHELIHETO (PoToaddeKTa.

CBeToauon.

Conneunas Oarapesi.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHUiO 0 -4acTHII.
IImanerapHas Mmopmens aroMma. llocrynatel bopa. M3nydyenue u moriomeHue
(GOTOHOB TpU MEpexoje aToMa C OJHOTO YPOBHS JHEPIHHM Ha Jpyroil. Bumsl
criekTpoB. CIEKTp YpOBHEW SHEPruu aToMa BOJIOPO/Ia.

BousHoBBIE cBOViCcTBAa yacTull. BosHbl ne bpoiiist. KoprycKyisipHO-BOJIHOBOM
JyaJIu3M.

CHoOHTaHHOE U BBIHYXJCHHOE U3JIyYEHHUE.
TexHndeckre yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHE: CIIEKTPaJbHbIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBII KOMITBIOTED.



Jlemoncmpayuu

Mopnens onsita Pesepdopra.

Onpenenenue AJIMHBI BOJIHBI J1a3epa.

HabGnronenue iMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

HaOnronenue nMHERYaTOro CreKkTpa.

Tema 3. Amomnoe sa0po

OKCIEpUMEHTBI, JTOKA3bIBAIOIIUE CIOXKHOCTh CTpOeHUs sAnpa. OTKpbITHE
pagunoaktuBHOCcTH.  OmbiTel  Pesepdopaa  mo  ompenmeneHuro  cocrapa
panuoakTuBHOrO wu3mydeHus. CBoiictBa amnbda-, Oera-, raMMa-u3IydCHHS.
Bimsinue paanoakTUBHOCTH HA KUBBIE OPTaHU3MBL.

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

Anbda-pacnan. OJIEKTPOHHBII W TO3UTPOHHBIN Oera-pacnaa. I'amma-
U3JIydeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.

DHeprus CBA3M HYKJIOHOB B sjipe. Snepubie cuibl. Jlegpekt Macchl sapa.

S nepHble peakunu. Jlenenue u CUHTES sIEp.

Anepnwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl W TEPCHEKTHUBBI
AJIEPHON DHEPTETUKHA. DKOJIOTHUECKUE ACTIEKThI IACPHON SJHEPTETUKH.

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTonbl HAOJIIOACHUS ¥ PETUCTPALIMU SJIEMEHTAPHBIX YACTHIL.

dyHIaMeHTanbHbIe B3auMOJIeHCTBUA. EAMHCTBO pu3nueckoi KapTUHBI MUPA.

TexHuyeckue yCcTpoucTBa U IMPAKTUUECKOE ITPUMEHEHHUE: TO3UMETP, KaMmepa
Bunbcona, siaepHblil peakTop, arToMHast 6oM0a.

Jlemoncmpayuu

CuéTyrK MOHU3UPYIOIIMX YaCTHL.

Yuenuueckuii saxcnepumenm, nabopamopmusie pabomul

HccnenoBanre TpEKOB YacTHUIL (M0 TOTOBBIM (OTOrpadusim).

Pa3znen 8. JjieMeHTBHI ACTPOHOMHUM U aCTPOPU3MKH

DOtanbl pa3BUTHS acTpoHOMUU. [IpukiiafHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMHH.

Bun 3Bénnoro nHeba. Co3Be3ausi, sipkue 3BE3NBI, IUIAHETHI, UX BHIUMOE
JIBUOKCHHE.

ConHeunas cucrteMma.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprum CojHI@ W 3BE3.
3BE3bI, UX OCHOBHBIC XapAKTEPUCTUKHU. J(MarpaMma «CHEKTPAJIbHBIM KJIacc —
CBETUMOCTB». 3BE3JBI TJIABHOM IOCIEIOBATEILHOCTH. 3aBHCHMOCThL «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIIbHOCTU. BHyTpeHHEe CTpoeHue



3B€311. COBpEMEHHBIE MPECTABICHUS O MPOUCXOKACHUU U 3BodtonnU CoiHIIa U
3BE3/. DTallbl )KU3HU 3BE3].

Mneunsiii Ilyte — Hama [Namaktuka. Ilomoxenue n nBukenue ConHia B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B sapax
TaJIAKTHK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa00a. Pa3zberanue rajakTuk.
Teopus bonpmoro B3peiBa. PenmukToBOE M3IydeHUE.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMMUH.

Vuenuuecxue nabnooenus

HaOnronenusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAHUEM KOMIIBIOTEPHBIX
MIPWIOKEHUHN U ONPENeNICHUs TTOJIOXKEHUS HEOSCHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s CEeBEpHOro NOMyIIapHs U IPKHUE 3BE3BI.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo0o01maromiee MOBTOPEHUE

Ponr ¢usuku W acTpOHOMUM B DSKOHOMHUYECKOM, TEXHOJOTHYECKOMH,
COLIMAJIBHOM M ATUYECKOU c(pepax nesTeIbHOCTH YEJIOBEKa, POJIb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAy4yHON KapTUHE MHpPA, POJIb (GPU3UUECKONU TEOPHUH
B (GOpPMHpPOBAHUM TIPEACTABICHUNA O (UUYECKOM KapTUHE MHpa, MECTO
(bu3nYeCKO KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MesxknpeaMeTHbie CBA3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsa B 11 kiacce oCymiecTBIsIETCS C
YYETOM COAEPKATEIBbHBIX MEXKIIPEAMETHBIX CBA3C€H C KypcaMHM MaTE€MAaTHKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTHH.

Mesicnpeomemuvie nonsmusi, CBSI3aHHBIE C U3YYEHHEM METOJOB HAYYHOTO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, rumore3a, (u3myeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOJICHUE, SKCIIEPUMEHT, MOJICITMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pemIEHHWE CHCTEMbl YPABHEHUH, TPUTOHOMETPUUYECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAaHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJECTBO, BEKTOPbl M MX MPOEKIWH HA OCU KOOPAWHAT, CIOKEHHUE BEKTOPOB,
MIPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYrOJIbHHUKOB,
OTIpeJIeIICHHE TUTONIAIN TIIOCKUX (PUryp u 00bpEma Tel.

buonocusn: »nextpuyeckue SBICHUS B KUBOW TMpHUpoJE, KoJjieOaTelbHbIC
JIBVKCHUS B KMBOM MPUPOJE, ONITUYECKUE SABJICHUSA B )KUBOMW MPUPOJE, ACUCTBUE
paJualy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKASI CTPYKTYpa TBEPIBIX
TeJI, MEXaHU3Mbl OO0pa30BaHUSl KPUCTAUIMYECKOW PEMIETKH, CHEKTPaTbHBIN
aHaJIn3.



l'eocpaghusi:  MarHUTHBIE TIONIOCA 3€MJIM, 3aJ€KH MArHUTHBIX Y/,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNUE 3EMIICTPACEHUH.

Texnonocus: JIAHAXA DJICKTPOIIEpeNad, TIEHEpaTop IEPEMEHHOIO TOKa,
JIEKTPOJBUTATENb, WHAYKLMOHHAS II€Yb, pajap, pPaJuONpPUEMHMK, TEIEBHU30P,
aHTeHHa, TenepoH, CBY-meub, NMpOEKIIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
CoJTHeuHas Oatapesi.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

OcBoenne yueOHOro mnpeamera «®Du3nka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpazoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIECUUTHh JTOCTHIKEHHUE CIICTYIOUTUX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIhTAaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHS y4eOHOro npeamera «Pu3nkay JOJKHBI
OTpaxkaTh TOTOBHOCTh M CIOCOOHOCTH OOYyYaroUuXxcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TNO3UIMENH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIluM, TO3WTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOUIUX
TPAIUIMOHHBIM I[IEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE >KU3HEHHOTO
ONBITA U OIBITA JEATEIBHOCTH B MPOLIECCE Peaau3ali OCHOBHBIX HAIpPaBJICHUH
BOCIIUTATEJIbHOMN AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamIaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3ULIMKU 00YYaIOIIEeTroCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUIICKOTO OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX T'YMAaHUCTUYECKHX |
JIEMOKPAaTUYECKHUX LICHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JESATEIIBHOCTh B MHTEPECAX TPaAXKITAHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUHU B 00pa30BaTEIbHONW OpPraHU3aIINY;

YMEHHUE B3aUMOJEHUCTBOBATH C COUUAIBHBIMA HHCTUTYTAMU B COOTBETCTBUH C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K T'YMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2) IaTPHMOTHYECKOTO BOCTIMTAHMA:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON HUJICHTUYHOCTH,
MaTpUOTU3MA;

LICHHOCTHOE OTHOIIEHUE K TOCYIAapCTBEHHBIM CHMBOJIAM, JOCTHMKECHUSIM
POCCHMCKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

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

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWUS,
OPUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJIE B
JESTEIIbHOCTU YYEHOTO;

OCO3HAHHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUHUBOTO OYIYIIIETO;

4) 3CTETHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOUIEHHE K MHUPY, BKIIFOYasl 3CTETUKY HAYYHOI'O TBOPYECTBA,
MpUCYIIEro (PU3nYecKoi HayKe;



5) TpyA0BOr0 BOCTIMTAHMS:

UHTEpEC K pa3luyHbIM cdepaM MpodhecCHOHATBbHON IEeSTENbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOMN M TEXHUKOW, yMEHHUE COBEpPIIATh OCO3HAHHBINA BHIOOD
Oyay1ieil npodeccuu U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbl;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 00JacTH
(U3UKM HA TPOTSKEHNUU BCEU KU3HH;

6) 3K0JI0rHYecKOro BOCIIUTAHUS

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

IUIAHUPOBAHKE U OCYIIECTBIICHUE JEHCTBUN B OKPYXKAIOILIEH Cpesie Ha OCHOBE
3HAHUSA LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

paclIMpeHre OmbITa JEATEIBHOCTH JKOJOTMYECKOM HaNpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (UBHKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

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

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

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJILHbIE YUeOHbIE el cTBUSA
ba3oBble jornueckmne geiicTBUs:
CaMOCTOATENLHO  (QOpMyJIHpOBaTH W aKTyaJIU3UpOBaTh  MpodJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMPENENATh ILEeNH JeATeJIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,
BBISBJISIT  3aKOHOMEPHOCTHM M MPOTUBOPEUYUS B  PACCMATPUBAEMBIX
bu3YeCcKuX SIBICHUSIX;
pa3pabaThiBaTh IUJIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHalld3a WMEIOIIUXCS
MaTepUaJIbHBIX U HEMATEPUAIIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B ICSITEILHOCTD, OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCIIEICTBUI AEATEIbHOCTH;
KOOPJIMHUPOBaTh ¥  BBHINIOJNHATH PabOTy B  YCJIOBHUSIX  PEabHOTO,
BUPTYaJILHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHUCTBUS,
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.
Ba3oBble ucciaenoBaresibCKue 1eiCTBUA:
BJIQJICTh HAYYHOW TEPMHUHOJOTHEH, KIIFOYEBBIMU MOHATHSIMU M METOJIAMH
buznueckoil HayKu;



BJIa/IETh HaBBIKAMH y4e€OHO-UCCIIEI0BATEIbCKON U MPOSKTHON AEATETbHOCTU
B 005acTH (PU3UKU, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY MOUCKY
METOJIOB pelIeHHs 3ahad (U3MUECKOTO COJAEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/I0B [TO3HAHMS;

BIAJCTh BHUAAMH JESATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETalliY, MPeoOpa3oBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4eOHBIX
CUTYalLUsIX, B TOM YHCJIE TIPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (PU3HUKU;

BBISIBJISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIleHUs, HAXOIUTh apryMEeHThl JIs J0Ka3aTeIbCTBa
CBOMX YTBEPKJICHUM, 3a/1aBaTh apaMeTPbl U KPUTEPUU PEIICHHUS;

aHAIM3UPOBAaTh TMOJYYCHHbIE B XOJE pEUICHHS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTb U (HOPMyJIHpPOBaTh COOCTBEHHBIE 3aJauud B 00pa30BaTEIbHOU
JESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTHh 3HaHUSA 1O (HU3MKEe B MPAKTHYECKYI0 001acThb
KU3HEICSATEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUSA U3 Pa3HbIX MPEIMETHBIX 00IacTel;

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

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

Pabora c nndopmanueii:

BJIa/IeTh HaBbIKAMH MOJIy4e€HUs MHPOpMAIUU (PU3UUECKOrO COJEpKaHUs U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYUIECTBIIATH IOWCK, aHaJu3,
CHUCTEMAaTH3allMI0 ¥ WHTEPIPETani0 WHPOPMAIMU PAa3IMYHBIX BHIOB U (Popm
IIPEICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTHh UH(OpMALIHH;

UCIIONIBb30BaTh  CpeAcTBa  MH(POPMAIMOHHBIX M KOMMYHHMKAI[MOHHBIX
TEXHOJOTHA B PEIICHNH KOTHUTHWBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/lad ¢ CcoOMtoJieHHeM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
THTHUEHBI, PECypcocOepeKeHHs, TMPaBOBBIX M  OTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30MTaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOrO COJIECpXKaHUS B pa3IMYHbIX (opMarax c
yu€TOM HazHaYeHHsI MHPOPMAIUH U 1IEJICBOU ayJAUTOPHH, BHIOMpAas ONTUMAIBHYIO
dbopMy mpeAcTaBIeHUS U BU3yaTu3allny.

KoMMyHMKaTHBHBbIE YHHBeEpPCAJbHbIE YUeOHbIe 1eHCTBUS:
OCYIIECTBJIATH OOIIEHNE HA YPOKaX (PU3HKH U BO BHEYPOUHOU JCATEIHHOCTH;
pacmo3HaBaTh NPEANOCHUIKM  KOH(MDJIUKTHBIX CHTyalldd W CMSATYaTh
KOH(JIUKTHI;



pPa3BEPHYTO U JIOTMYHO HM3JIaraTh CBOK) TOYKY 3PEHUSI C HCIOJIb30BAHHEM
A3BIKOBBIX CPEJICTB;

NOHUMAaTh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
paboTHI;

BbIOMpaTh TEMATUKY W METOJbl COBMECTHBIX IEHCTBHI C y4€TOM OOLIMX
WHTEPECOB M BO3MOKHOCTEN Ka)KIOro 4jeHa KOJUIEKTHBA,;

OPUHUMATh LM  COBMECTHOM  JEeATENbHOCTH, OpPraHU30BbIBaTH U
KOOPAMHUPOBATh JEHUCTBUSA MO €€ JOCTMIKEHMIO: COCTaBJIATh IUIAaH JEWCTBUH,
pacnpeneniaTb poid C y4ETOM MHEHMM y4YacTHUKOB, OOCYXJaTh pe3yJIbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KayeCTBO CBOEr0 BKJIAJa M KAXKIOTO Yy4YaCTHHKA KOMAaHIbI B
OOIIHiA pe3yNIbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

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

OCYUIECTBJISITh IMO3UTHUBHOE CTPATETMYECKOE IMIOBEJECHUE B Pa3IUYHBIX
CUTYaLIHSIX, TPOSABIISITH TBOPYECTBO U BOOOpAKEHUE, ObITh MHULIUATHBHBIM.

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOATENIbHO OCYUIECTBJISATh MMO3HABATENIbHYIO JIEATEIHOCTh B 00JacTH
GU3MKK W acCTPOHOMHUHU, BBISBIATH MPOOJIEMBbI, CTaBUTh U (POPMYyIHUPOBATH
COOCTBEHHBIC 3aJ1aUM;

CaMOCTOSITETIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX UM KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS IPAKTUYECKOM pabOThI C yUETOM UMEIOILIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

pacHIMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTMYHBIX MPEIOYTCHHI;

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

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO JPYAMIMH B 00JacCTH
(bU3HUKH, TOCTOSIHHO TIOBBINIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBINA YPOBEHb.

CaMOKOHTPOJIb, IMOIMOHAJIBLHBIN HHTEJJIEKT:

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

BIAJCTh HABBIKAMH  TIO3HABATENBHON  pedIeKCMH  KaK  OCO3HAHMS
COBEPIIAEMBIX JIEHCTBUM M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBAHMUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallud, BEIOOpa BEPHOTO
pelIeHHS;



YMETh OIICHUBATh PHUCKH W CBOEBPEMEHHO MPHUHUMATHh PEIICHHS 10 WX
CHUKCHHUIO;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
JeSITEIIbHOCTH;

IPUHUMATH CeOsI, MOHUMAsi CBOM HEJIOCTATKH M JOCTOMHCTBA,

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TMPH aHAINU3E pe3yIbTaTOB
JeSITEIbHOCTH;

pHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIHOKH.

B mpomecce HOCTHKEHHSI THYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPaAMMBI
no ¢u3MKEe IS YPOBHS CpPEIHEro o0Iero oOpa3oBaHUs Yy OOYydYarOIIUXCS
COBEPIICHCTBYETCS AMOILIMOHAJIbHBIH UHTEIJICKT, Mpeoiararonmn
c(OpMUPOBAHHOCTD:

CaMOCO3HaHUS, BKIIOYAIOIIET0 CIIOCOOHOCTh IIOHUMATh CBOE SMOIIMOHAIIBHOE
COCTOSIHUE, BUJIETh HANPABIICHUS Pa3BUTHUS COOCTBEHHOM AMOIIMOHAILHON CeEpHI,
OBITH YBEPEHHBIM B ce0€;

CaMOPETYJIUPOBAHMSI, BKIIOYAIOMIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHME, CIIOCOOHOCTh AaIanTUPOBATHCA K
HMOIMOHAJILHBIM U3MEHEHUSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIIMH, BKIIOUYAIOIICH CTPEMJICHUE K JOCTHKEHUIO TEIH U
yCrexy, ONTHMU3M, WHHUIIMATHBHOCTh, YMEHHE JEHCTBOBATh HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOINIEH CIOCOOHOCTh MOHUMATh AMOIIMOHAIBHOE COCTOSTHUE
JIPYTUX, YYUTHIBATH €ro TMpPHU OCYIIECTBICHUU OOIICHUS, CIOCOOHOCTh K
COUYBCTBHIO U COTIEPEKUBAHUIO;

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

HPEAMETHBIE PE3YJIbTATBI

K konmy oOyuenus B 10 kiacce mnpeameTHbIe pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MeCTo (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOM HAay4YyHOW KAapTUHbl MHUpPa, B Pa3BUTUU COBPEMEHHOU TEXHUKU HU
TEXHOJIOTUH, B IPAKTUYECKON JESATEIBHOCTH JIIOIEM;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3HUECKUX MOIEIICH:
MaTepuaibHas TOUKa, MHEepIUUaIbHas cUcTeMa OTCU€Ta, abCOMIOTHO TBEPAOE TEIIO,
WJICaJbHBIN a3, MOJEIIU CTPOCHUS Ta30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
ANIEKTPUUYECKUH 3aps]l IPU pelieHur (PU3nuecKux 3ajaay;

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



ANEKTPOAUHAMHUKHA: PABHOMEPHOE U  PABHOYCKOPEHHOE  MPSMOJIMHEIHOE
JBIDKEHUE, CBOOOJHOE TajeHrue TeJ, IBMKEHUE 10 OKPYKHOCTH, WHEPIHS,
B3aumMojieiicTBue Ten, nuddys3us, OPOYHOBCKOE NBIKECHHE, CTPOSHUE JKUIKOCTEH
U TBEPABIX TEJ, U3MEHEHUE 00bEMA TeJl IIPU HArPEBAHUU (OXJIAXKICHUH ), TETLIOBOE
paBHOBECHE, WCIAPEHHUE, KOHACHCALMs, TUIABJICHUE, KPUCTAJUIM3alMs, KUTICHUE,
BJI&YKHOCTh BO3/lyXa, OBBIIICHUE JIaBJICHUS ra3a Mpu €ro HarpeBaHUM B 3aKPHITOM
COCyJlle, CBSI3b MEXKAY IMapaMeTpaMu COCTOSIHUS Tra3a B  HM30MpPOIECccax,
ANEKTpU3alus TEJl, B3aUMOJECHCTBHE 3apsI0B;

OMKCHIBATh MEXAHUYECKOE JBIKEHUE, WCIONb3Ys (U3UUECKUE BEIUYMHBI:
KOOpAMHATa, NyTh, MNEPEMENIEHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIIA,
UMITYJIbC Te€Jla, KUHETUYECKasi SHEPrusi, MOTECHIHUAIbHAS SHEPIusi, MEXaHU4YeCcKas
paboTa, MeXaHWYECKass MOIINHOCTh;, MPU ONKHCAHUU MPABWIBHO TPAKTOBAThH
(bu3MYEeCKUl CMBICT MCIOJIb3YeMbIX BEIMYHMH, WX OOO3HAYCHUS U €IUHMUIIBI,
HaXOJUTh (OPMYJIbI, CBSA3BIBAIONIUE JTAHHYIO (U3UYECKYIO BEJIMYUHY C JAPYTUMU
BEJIMYMHAMU;

OMUCHIBATh M3YyYCHHBIC TEIJIOBBIE CBOWCTBA TE€JN M TEIUIOBBIC SIBICHUS,
UCIONB3yd (U3MUYECKUE BEIMYMHBI: JABJICHHE Ta3a, TeMIleparypa, CpeaHss
KUHETUYECKasi SHEPrysl XaOTUYECKOrO JBMXKEHUS MOJIEKYJ, CPEIHEKBaIpaTUYHAas
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIUIOTHI, BHYTPEHHSsI JHEprusi, padora rasa,
KO3(PGUIIMEHT TMOJIE3HOTO JACHCTBHUS TEIUIOBOTO JBUTATENs; MpPU OMNHCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUI CMBICH HCHOJb3YeMbIX BEJIMYMH, HX
00O3HAaUeHUs W EAUHUIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JaHHYIO
(pU3MUECKyI0 BEJIMYMHY C APYTUMH BEJIMUMHAM;

OMUCHIBATh U3YUEHHBIE AIEKTPUUECKUE CBOKMCTBA BEILIECTBA U SJIEKTPUUECKUE
sBJICHUsL (TIPOLIECChI), UCTIONB3YSl (PU3NUYECKUE BEITUUYUHBI: DJICKTPUYCCKUM 3apsij,
AIIEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD TOJIsI, TOTEHIMAN, PA3HOCTh MOTEHIMAIOB,;
Py ONHCAHWM TPABUIBHO TPaKTOBAaTh (PU3WYECKUIA CMBICT HCIOJIb3yEeMbIX
BEITMYMH, MX OOO3HAUYECHUS] M €IUHUIIBI; YKa3bIBaTh (POPMYJIbI, CBSA3BIBAIOILIUE
JaHHYIO0 (PU3UYECKYIO BEIUYUHY C IPYTUMU BEJIMUYNHAMU;

aHaJTM3UPOBaTh (U3UYECKHUE MPOLIECCHl U SBJICHUS, UCHOIb3Ys (PU3NUECKUe
3aKOHBI U MPUHIMIBL 3aKOH BecemupHoro tsarotenus, |, Il u Il 3akonst HetoToHa,
3aKOH COXPAHEHUsSI MEXaHMYECKON DSHEpPruu, 3aKOH COXPAHEHUS MMITYJbCa,
NPUHLNN CYNEPHO3UIUA CHJI, TPUHIUI PABHOMPABUS HHEPLIHAIBHBIX CHCTEM
OTCU€Ta, MOJICKYJPHO-KMHETUYECKYI0 TEOPUI0 CTPOCHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CpPeHEH KMHETUYECKOM DHEPTUU TEIUIOBOTO JIBMKEHUS MOJIEKYJ C
aOCOJIIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
AIEKTPUYECKOro 3apsiia, 3akoH KyloHa, mpu 3TOM pa3nuyarh CIOBECHYIO
(bOpMYITMPOBKY 3aKOHA, €T0 MAaTEMaTHYECKOE BBIPAKEHUE W yCIIOBUSA (TPaHMIIbI,
00J1aCTH) MPUMEHUMOCTH;



OOBSICHATH OCHOBHBIC TMPUHLUIBI JCHCTBUS MalIuH, 0OpUOOPOB H
TEXHUYECKUX YCTPOMCTB; pa3inuaTh YCJIOBUSA MX OE30MaCHOTO WCIOJIb30BAHUS B
MMOBCEHEBHOM JKHU3HMU;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIIEIOBAHUIO (DU3UYECKUX SIBIICHUUA W
MPOLIECCOB C HCIIOJIb30BAaHUEM TMPSMBIX W KOCBEHHBIX HM3MEPEHUH, TPHU ITOM
dbopMmyupoBaTh MpoOJieMy/3amady H TUIIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 IMPEIOKEHHOTO O0OpYIOBaHUSA, MPOBOJIUTH OIBIT W
bopMyIMpOBaTH BHIBO/IBI,

OCYUIIECTBJISATh MPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJBHBI CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLICHKHU IOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAY  (PU3NYECKUMHU  BEIUYUHAMH  C
UCIIOJIb30BAaHUEM NPSMBIX M3MEPEHUM, NPU 3TOM KOHCTPYHMPOBAaTh YCTaHOBKY,
(¢ukcupoBaTh pe3yJbTaThl MOJYYEHHOM 3aBUCUMOCTH (PU3UYECKUX BEJIMYUH B
BU/JIE TAOJIUILI U TPpa(pUKOB, A€JIaTh BEIBOABI IO pe3yJIbTaTaM UCCIIEI0BaHNUS;

coOJroaTh MpaBuia 0€30MacHOTO TpyJa MpU MPOBEACHUU UCCIICIOBAHUN B
paMKax ydeOHOTO »HKCIIEPUMEHTa, Y4eOHO-HCCIIEIOBATENBCKOM U IPOEKTHOU
JESATEIIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1AOOPATOPHOIO
000opy10BaHUS;

pemiaTth pacu€THble 3aJa4d C SIBHO 3aJaHHON (DM3MYECKOW MOJEINbIO,
UCIOJIBb3Ysl (PU3UUECKUE 3aKOHBI M IIPUHIIUIIBL, HA OCHOBE aHAJIM3a YCJIOBUS 3a1a4n
BbIOMpaTh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3MUECKUE BEITUYHUHBI U (HOPMYIIHI,
HEOOXOJUMbIE ISl €€ pelleHus, MPOBOAUTHh PACYETHl U OLIEHUBATH PEAIbHOCTD
MOJIy4YE€HHOT0 3HaueHus (PU3NUECKOI BEINUNHBI;

peniaTh KaueCTBEHHbIE 3aa4i: BBICTPAUBATh JOTHYECKH HEPOTUBOPEUUBYIO
LEMOYKY pPACCYXACHUN C OMOpOM Ha M3y4YEHHbIE 3aKOHBbI, 3aKOHOMEPHOCTH M
(bu3nYECKHe ABIICHUS,

UCIONB30BaTh  MPH  pPEIIEHWH  yuyeOHBIX  3aJady  COBpPEMEHHbBIC
MH(OPMAIMOHHBIE TEXHOJIOTHH JJIA MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAILIUN
Y TIPEICTABJICHUS YYEOHOW U HayYHO-TIOMYJISIPHON MH(POPMALIMH, MTOTYYEHHON U3
Pa3IUYHBIX UICTOYHUKOB, KPUTUYECKH AaHATTM3UPOBATH MOTYYaEMYI0 HH(OPMAIHIO;

IPUBOJUTH PUMEPHI BKJIaJJa POCCUNUCKUX U 3apYOECKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBICHEHHE IPOILECCOB OKPYKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKU U TEXHOJIOTHU;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOM >KU3HU
Ui obecrieyeHus: 6€30MacHOCTU NP OOpalleHUH ¢ MPUOOpaMu U TEXHUYECKUMHU
yCTPOMCTBaMHU, JJIsl COXPAHEHUS 310pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHUECKOIO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;



paboTaTh B TpyNIe C BBIOTHEHUEM PA3MYHBIX COIUATBLHBIX DPOJIEH,
IUIAHUPOBATh Pa0OTy TPYNIBI, PAMOHAIBHO paCHpenemsiTh OOS3aHHOCTH U
MJIAHUPOBATh JCSATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSX, aJI€KBATHO OLICHUBATH
BKJIJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHUE pACCMATPUBAEMOM MTPOOIIEMBI.

K konny oOyuenus B 11 kiacce mnpeameTHbIe pe3ysbTaTbl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpakaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITUXCSI YMCHHUIN:

JEMOHCTPUPOBATh Ha TMpUMEpax Pojb M MeCTO (U3NKU B (POpMUPOBAHUHU
COBPEMEHHOW HAy4YyHOW KAapTUHBI MHpPA, B Pa3BUTUU COBPEMEHHON TEXHUKH M
TEXHOJIOTU, B MPAKTUYECKOW IEATEIBHOCTU JIIOJEH, IEJIOCTHOCTh M €IMHCTBO
(bu3nYecKoi KapTUHBI MUPA;

YUYUTBHIBATh TPAHMIBI TPUMEHEHHUS M3YUYCHHBIX (DU3UYECKUX MOJCINCH:
TOYEYHBIN JEKTPUUECKUN 3apsifl, JIyd CBETA, TOUYCYHbIM UCTOYHHK CBETA, SACpHAs
MOJIe]Ib aTOMa, HYKJIOHHAs MOJEJIb aTOMHOTO sijipa MPHU pPEUICHUU (PU3NYECKUX
3a/1ay;

pacno3HaBath (GU3UYECKHUE SIBICHUS (MPOLIECCh) U OOBSICHATh UX HAa OCHOBE
3aKOHOB JICKTPOJAMHAMUKHN M KBAHTOBOW (DU3UKH: DJICKTPUUECKaAsi MPOBOIUMOCTb,
TEIUIOBOE, CBETOBOE, XUMHYECKOE, MarHUTHOE JEHUCTBUSI TOKA, B3aUMOJCHCTBHE
MAarHuTOB, JJICKTPOMAarHuTHAas WHAYKUHWS, JACHCTBHE MArHUTHOIO TIOJISI Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsll, AJEKTPOMArHUTHBIE KOJeOaHUs U
BOJIHBI, MPSIMOJIMHEHHOE pPacHpOCTpaHEHUE CBETa, OTPAXKEHHUE, MPETOMIICHUE,
untepdepennus, audpakius W MOOJApU3alMS CBETa, JUCIEpPCUs CBETa,
dboTtoanekTpudeckuii 3pdext (poTodrddeKT), CBETOBOE JTaBICHNUE, BOSHUKHOBECHUE
JUHEWYAaTOro CHEKTpa aTroMa BOJOpPOJa, €CTECTBEHHAass W HCKYCCTBEHHas
PaIuOaKTUBHOCTB;

OMUCHIBATh W3YUYEHHbIC CBOWCTBA BEIIECTBA (PJIEKTPUUYECKUE, MarHUTHBIE,
ONTUYECKHUE,  DJICKTPUYECKYH0  MPOBOJUMOCTb  pPa3IUYHBIX  Cped) |
AJIEKTPOMArHUTHBIE SIBIICHUS (TIPOIECCHI), MCTHONB3YsAd (U3UYECKUE BEITMYMHBIL:
ANEKTPUYECKUIN 3apsil, CHJIa TOKA, JIEKTPUUYECKOE HAIPSKEHUE, DIEKTPUUECKOE
COTNPOTUBJICHUE, PA3HOCTh MOTEHIMAJIOB, AJEKTPOJBIKYIAs CHUia, padoTa TOKa,
WHIYKIUST MarHUTHOTO TMOJisA, cwia Awmmepa, cuia JlopeHia, WHIYKTUBHOCTb
KaTYIIKW, SHEPrus HJIEKTPUYECKOT0 M MArHUTHOTO TMOJed, MEepHoJ M YacToTa
KoJeOaHuii B KoyieOaTeIbHOM KOHTYpe, 3apsii W CWia TOoKa B TPOIEcce
TapMOHUYECKUX DJICKTPOMATrHUTHBIX KoJieOaHW#, (OKYCHOE paccTosHue U
ONTUYECKasl CWJIa JIMH3bI, MPU OINMHUCAHWM MPABUIBLHO TPAKTOBATh (HU3UUYECKUI
CMBIC]I HCIIOJIb3YEMbIX BEJIMYMH, HMX OOO3HAUYCHUS W €IUHMIIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIONIME JAHHYIO (DU3WYECKYI0 BEIUYUHY C JPYTUMH
BEITUYMHAMU;

OMUCHIBATh HW3YyYCHHBbIE KBAHTOBBIE SIBJICHUA U MPOLECCHl, HCIOIb3YA
dbu3nyeckre BETUYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JIJIMHA BOJIHBI U



4acTOTa CBETA, SHEPTHS U UMIYJIbC (DOTOHA, IEPHO]T MTOTypacIiaga, SHEPTUSI CBI3U
aTOMHBIX SI7IEp, TPU ONMUCAHWUU MPABUILHO TPAKTOBATh (U3UYECKUN CMBICIT
WCITOJIB3YEMbBIX BEJIMYMH, MX OOO3HAUEHWs] W CAWHMIIBI, YKa3bIiBaTh (OPMYIIBI,
CBS3BIBAIOLIME JIAHHYIO (U3MYECKYI0 BEJIMYMHY C JIPYTUMH BEJIWYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBL

aHAM3UPOBATh (PU3UUYECKHE TMPOIECChI U SBICHUS, UCIOJIB3YysS (PU3MUECKHE
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI TIOCJIEI0BATEILHOTO U MapaJlIeIbHOTO
COEIMHEHUsA MPOBOJHUKOB, 3aKOH J[xoyns—JIeHla, 3aKOH 3JIEKTPOMAarHUTHOU
WHIYKIWH, 3aKOH MPSMOJUHEWHOTO PAaCIPOCTPAHEHUSI CBETA, 3aKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE OWHIITEeHHa miga gororddexra,
3aKOH COXPAHEHHUsI DHEPrUH, 3aKOH COXPAHECHUS HUMITYJIbCA, 3aKOH COXPaHECHUS
AIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHUsS MAacCCOBOrO 4HMCIa, MOCTyJarsl bopa,
3aKOH PaJIMOAKTUBHOTO pacmajia, Mpy 3TOM pasiindyaTh CJIOBECHYIO (DOPMYIHUPOBKY
3aKOHAa, €ro MaTEeMaTHYEeCKOE BBIPAXKEHUE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MPUMEHUMOCTH;

OTPENIEIIATh HAMIPABIICHUE BEKTOPA UHIYKIIMM MarHUTHOTO TOJISI TPOBOHUKA
C TOKOM, cuiibl AMmnepa u cuiibl Jlopenua;

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

BBITIOJTHATh HKCIEPUMEHTHI [0 MCCIEAOBaHUI0 (DU3NYECKUX SIBJICHUU W
MPOIIECCOB C HCIOJb30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUN: MPU STOM
dbopmynupoBath MpoblieMy/3aadyy M TUIOTE3y Y4E€OHOTO DKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 TMPEUIOKEHHOTO O0OPYIOBaHUS, MPOBOJIUTH OMBIT H
(bopMyIMpOBaTH BHIBOIBI,

OCYILECTBJISITh MPSIMbIE M KOCBEHHBIC M3MEPEHUS (PU3NUECKUX BEJITUYUH, TIPU
ATOM BBIOMpPATh ONTUMAJBHBIA CIOCOO M3MEPEHUSI U HCIOJIh30BaTh H3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIEIOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C HCIOJb30BaHUEM
NpSIMBIX WU3MEPEHUM: MPU ITOM KOHCTPYUPOBATH YCTAaHOBKY, (PUKCHUPOBATH
pe3yabTaThl MOJYYEHHOW 3aBUCUMOCTH (DU3WYECKUX BEJIWYUH B BHUAC TaOIMI] U
rpaduKoOB, JIeJIaTh BBIBOJIBI 10 PE3yJIbTaTaM HUCCIICIOBAHMUS;

coOJII01aTh MpaBmiia 0€30MacHOr0 TPyJa MPHU MPOBEJACHUU HUCCIEIOBAaHUN B
paMKax ydeOHOTO OKCIIEPUMEHTa, Yy4eOHO-HCCIIeOBATEIHCKON U TPOCKTHOU
JIEATEIIBHOCTH C HUCIIOJIb30BaHUEM H3MEPUTEIIbHBIX YCTPOUCTB M J1AOOPATOPHOTO
0o00opy1I0BaHUS;

pemarh pacu€THBIE 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJIENbIO,
UCIOJIB3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIAITHI, HA OCHOBE aHaJIM3a YCJIOBHS 33/1a4u
BBIOMPATh (PU3UYECKYIO MOJEINb, BBIACIATh (PU3MUECKUE BEIMYUHBI U (HOPMYIIBI,



HEoOXouMble AJisi €€ pEIIeHUs, MPOBOIUTH PACUEThl U OLEHUBATH PEATbHOCTD
MOJTy4YE€HHOTO 3HauUeHUs (PU3NUECKOIN BEININHBI;

peliaTh KaueCTBEHHBIC 33/1a4: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
[ETMOYKY pacCyXIEHHI C OMOpoil Ha HM3YYCHHBIE 3aKOHbBI, 3aKOHOMEPHOCTH H
¢u3nveckue SBICHNUS;

UCIIONB30BAaTh  MPH  pPEIIEHUH  yuyeOHBIX  3aJady  COBPEMEHHBIC
UHGOPMAIIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUU
U TIpE/ICTaBJICHUS y4eOHOM W HAyYHO-TIONMYJISIPHON MH(pOpMAIMU, TOTYYSHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHAIM3UPOBATH MOTy4aeMylo HH(OPMAIIHIO;

OOBSICHATH TMPUHLUIBI JEHCTBUA MAaIIMH, TNPHOOPOB U TEXHUYECKUX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA UX O€30MacHOTrO MCMOJIb30BAaHUS B MOBCEIHEBHON
KU3HU;

IPUBOJUTH PUMEPHI BKJIaJJa POCCUNCKUX U 3apYOECKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKd, B OOBSICHEHHE NPOLECCOB OKPYKAIOIIETO0 MHpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHII;

UCIIONIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3WKE B MOBCEAHEBHOW >KU3HU
JuIsl o0ecrieyeHus: 0€30MacCHOCTH MpU OOpaIllEeHUH ¢ MPUOOpaMU U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pOBbs U COOJIIOJIEHUS HOPM 3KOJOTHYECKOIO
IIOBEJICHUS B OKPY’KaIOLIEH Cpene;

paboTaTh B Tpymnme ¢ BBHINOJHEHHEM pPAa3IMYHBIX COIUANBHBIX POJEH,
IUTAHUPOBAaTh PabOTy TPYNMBI, PAMOHAIBHO PACHpPEeisITh OOS3aHHOCTH U
IUIAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYalUsIX, aJ€KBAaTHO OLIEHUBATh
BKJIAJ] KQKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIIEHUE PacCMaTpUBaeMON IPOOIJIEMBI.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbIie
Ne n/m P Kontpoabnbie IlpakTuueckue (mupp )
NMPOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchl
Pa3znen 1. DU3UKA U METO/IbI HAYUYHOI'O ITO3HAHUSL
bubmuorexa [JOK
1.1 ®u3uKa U METOJbl HAYYHOTO TTO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 2
Pasznea 2. MEXAHUKA
bu6mmoreka [IOK
21 Kimnematitica > https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
22 Huraniica ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPaHEHUSI B MEXAHUKE 6 1 1 https:/m.edsoo.ru/7fA1bf72
Hroro 1o pasneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOU 9 1 bubnuotexa [JOK
' TEOpHUH https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2 1 1
3 OCHOBBI TEPMOHHAMHKI1 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSTHUS BEIIECTBA. 5 bubnnoreka [HOK

®a3oBbIe IEPEXOIbI

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




Hroro no pazneny 24
Pasznen 4. JIEKTPOANHAMUKA
bu6mmoreka [IOK
41 UIeKTpOCTATHI 10 https://m.edso0.ru/7f41bf72
ITocTosAHHBIN NEKTPUUECKUN TOK. TOKH B bubnnoreka [HOK
4.2 12
pa3IMYHBIX cpelax https://m.edsoo0.ru/7f41bf72
Htoro no pazneny 22
PeszepBHoe Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KJIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbie
Ne ni/m P Konrposbnble IIpakTHyeckue (uubp )
NMPOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
Paznea 1. 3JIEKTPOJANHAMUKA
11 MarnuTtHoe nojue. DIeKTpoMarHuTHas 11 1 3 bubnunoreka [HOK
' VHTYKIHS https://m.edso00.ru/7f41c97¢c
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJTHBI
51 MexaHn4YecKHue U AIEKTPOMAarHUTHBIE 9 1 bubnuorexa [JOK
' KoJIe0aHus https://m.eds00.ru/7f41¢97¢
59 MexaHn4yeckne U dJIEKTPOMarHUTHBIS 5 1 bubnmnorexa [JOK
' BOJTHBI https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [JOK
23 Onika 10 3 https://m.edsoo.ru/7f41c97¢
Hroro no paszneny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH

31 OCHOBBI cHIEIIUATBLHON TEOPUHU 4 1 bubnmoreka [JOK
' OTHOCUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubmuotexa [JOK
4.1 DJIeMEHTHI KBAHTOBOU ONTUKH 6 https://m.edsoo.ru/7f41c97c
4.2 Crpoenue aToma 4 bubnuoreka [IOK




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

4.3 ATOMHOE SApO

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

Hroro no pazneny

15

Paznen 5. JIEMEHTBI ACTPOHOMMUU U ACTPOPU3UNKU

bu6mmoreka [IOK
1 7 1
5) DJeMeHTHl aCTPOHOMUU M aCTPOPHUIUKU https://m.edsoo.ru/7fA1c97c
Hroro no pazneny 7
Pa3nen 6. OBOBLIAIOHIEE TIOBTOPEHUE
bu6mmoreka [IOK
A 4
6 Obobmaromee nosToperHe https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
PeszepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7
IMOYPOYHOE IIVIAHUPOBAHUE
10 KUIIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne uu@poBbIe
Tema ypoka Kontpoabnbie IIpakTunyeckue p
n/n Bcero o0pa3oBartejibHbIE
padoTbl padoThI
pecypcbl
1 ®dusnka — Hayka o npupojae. Hayunsie 1 bubmmoreka [JOK
METO/IbI TO3HAHUS OKPYKAIOIIEro MUpa https://m.edsoo.ru/ff0c32e2
5 Posb 1 MecTo ¢u3nku B GOpMHUPOBAHUU 1 bubmuotexa [JOK

COBPEMEHHOM HAYYHOU KapTUHBI MUpPA, B

https://m.edsoo.ru/ff0c33e6




MPAKTUYECKOU IeSITEIbHOCTH JIFOACH

Mexanudeckoe JABHKXCHUC. OTHOCUTENBHOCTh

3 MEXaHUYEeCKOTo ABMKeHus. [lepeMerienne bubmorexa LHIOK
a - 1 |CPEMCTHEHHC, https://m.edso0.ru/ff0c3508
CKOPOCTbh, YCKOPEHHUE
4 PaBHOMEpHOE IPAMOJIMHENHOE OBIKEHIE bubmorexa LHIOK
PHOS P A https://m.eds00.ru/ff0c3620
5 PaBHOYyCKOpEHHOE MPSIMOJIMHENHOE Bbu6motreka [JOK
JIIBHOKCHHE https://m.edsoo.ru/ff0c372e
6 CBoOoaHoe majienue. Y cKopeHue bubnnoreka [JOK
CBOOOIHOTO MagECHUS https://m.edsoo.ru/ff0c39cc
7 Kpuonunerinoe npuxenue. [[Buxxenue bubnuorexa [{OK
MaTepUalbHOU TOUYKHU MO OKPYKHOCTH https://m.edsoo.ru/ffOc3ada
[Tpunnun otHOCcuTENbHOCTH ["anumest.
8 HNuepnuanbanie cucteMsl oTcueTa. I1epBrIin bubmorexa HOK
P - HeP https://m.edsoo.ru/ffOc3be8
3akoH HproToHa
Macca tena. Cuna. IlpuHiun cyrnepno3unun
9 cmit. Bropoii 3akon HI:)IOTI(I)Ha ?11:1 ’ ) bubmorexa LHOK
- PTOP . A https://m.edsoo.ru/ff0c3be8
MaTepUaTbHOU TOUKH
10 Tperuii 3akoH HproToHa U1 MaTepUaIbHBIX bubmuoreka [IOK
TOUYEK https://m.edsoo.ru/ffOc3be8
11 3aKoH BceMupHoro tsaroreHus. Cuna bu6muoreka [JOK
TsbKecTU. [lepBasg kocMHuYecKkast CKOpOCTh https://m.edso0.ru/ff0c3d00
but6mmoreka [IOK
12 . I'yka. B
Cuna ynpyroctu. 3axou I'yka. Bec rera https://m.edsoo.ru/ff0c3el18
Cwnna tpenns. Koaddunuent tpennsa. Cuia
13 comn O?I?IBJ'IGHI/ISI Il (11)/1(1) Blf/I)KeHI/II/II) Tena B bubmmorexa TOK
P pH https://m.edsoo.ru/ffOc3f76
JKMIKOCTH MJIH ra3e
14 [TocTymarenbHOE U BpaliaTeIbHOE BUKEHNE but6mmoreka [IOK




15

16

a0CcoMIOTHO TBEPAOTO Tesla. MOMEHT CHIIBI.
ILiieuo cumel. YciioBUs paBHOBECUS TBEPAOTO
Tena

Hmnynsc MaTepuanbHONH TOYKU, CUCTEMBbI
MaTepuaibHbIX TOYeK. MIMIynbe cuibl. 3aKoH
COXpaHEeHHUsI UMITyJibca. PeakTuBHOE
JIBIKEHUE

PaGora u mourHOCTh cuibl. Kunetndeckas
sHeprusi MaTepuanbHoi Touku. Teopema 00
W3MEHEHUU KHHETUYECKOW SYHEPTUU

https://m.edsoo.ru/ff0c41a6

bu6nmmorexa [IOK
https://m.edsoo.ru/ff0c43d6

bubnunoreka LIOK
https://m.edsoo.ru/ff0c4502

17

[TorenunaneHas sHeprus. [loreHnnanbHas
SHEPrus ynpyro aepopMupOBaHHON
npyxussl. [lorennuansHas sHeprus rena
BOJIN3M IOBEPXHOCTH 3eMITU

bubnunoreka LIOK
https://m.edsoo.ru/ffOc461a

18

IloTenuuanbHble M HEMOTEHIMAIBHEBIE CUJIIBL.
CBs13b paOOTHI HETTOTEHITUATBHBIX CHJI C
W3MEHEHUEM MEXaHUYECKON IHEPTUHU
CHUCTEMBI TeJl. 3aKOH COXPaHEHUs
MEXaHUYECKON IHEPTUU

bubmmoteka IIOK
https://m.edsoo.ru/ff0c478c

19

JlabopaTtopHas pabota «MccinenoBanue cBsizu
paboTHI CUIIBI C UBMEHEHUEM MEXaHUYECKOM
SHEPruM TeJla Ha MIPUMEPE PaCTIKESHHS
PE3UHOBOTO KIyTa»

20

KonTponbhas pabota no teme «KnunemaTtuka.
JlnHaMuKa. 3aKOHBI COXpaHEHUS B
MEXaHHUKE

bubnunorexa LIOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TIOJIO)KEHUST MOJIEKYJISIPHO-
KMHETUYECKOI Teopuu. bpoyHOBCKOE
newxkenue. dubdysus

bubnunoreka LIOK
https://m.edsoo.ru/ffOc4dc2




XapaKTep JABWXKCHUSA U BBaHMOHeﬁCTBHH

22 YyacTHIl BellecTBa. Moienu cTpoeHust ra3os,
JKUJIKOCTEN U TBEPJBIX TEI
93 Macca mounekyn. KonndecTBo BeliecTsa.
ITocrosinHast ABorazipo
24 TermmoBoe paBHOBecue. Temneparypa u e€
n3mepenue. [llkana remneparyp Llenscus
o5 Wneanpnsriii raz3 B MKT. OcHOBHOE bubnuoreka [{OK
ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AGcomoTHas uTeMnepaTypa KaK Mepa cpeaHeit BuGmiorexa LIOK
26 KMHETUYECKOW SHEPTUH JIBUKEHUS MOJICKYII.
N https://m.edsoo.ru/ffOc511e
VpaBuenue MenneneeBa-Kianeiipona
27 3akoH J/lambToHa. ["a30BBIC 3aKOHBI
JlaboparopHas pabota «lccrneqoBanue
28 3aBHCHMOCTH MEX/1y IapaMeTpaMu
COCTOSIHHS Pa3pEeKEHHOTO ra3ay
29 N3omnporneccel B U1€aIbHOM Ta3e U UX bu6nmorexa LIOK
rpaduyeckoe MmpeacTaBIeHIe https://m.edsoo.ru/ff0c570e
BryTpeHHss dHEeprus TeEpMOAMHAMAYECKON
30 CHCTEMBI U CIIOCOOBI €€ N3MEHEHHUS. bu6muoreka [JOK
KomnnuectBo TemnoTs! u pabora. BuyTpenHss https://m.edso0.ru/ff0c5952
SHEPTUsl OJHOATOMHOIO UJICATBHOTO Ta3a
31 Buasl Tennonepenaun bubmmorexa TIOK
https://m.edsoo.ru/ff0c5c36
VY nenpHas TEMI0EMKOCTh BEIIECTRA.
32 KonnuecTBo TEMIIOTHI pu TEIJIoNEepeaaye. Bubmmorexa [IOK
. https://m.edsoo.ru/ff0c5¢36
AnmabaTtHbIi poriecc
33 [TepBbIii 3aKOH TEPMOJMHAMUKHU U €0 bubnuorexa [JOK




IMPUMEHCHHUEC K U30IIponeccam

https://m.edsoo.ru/ffOc5efc

HeobGpatumocTthb nporieccoB B IpUpoOe. bubmmoreka [JOK

34 .
BTopoii 3ak0H TepMOJIUHAMUKHI https://m.edso00.ru/ff0c6230

35 ITpunnun nevicrBus u KII/I TermoBoi bubmuorexa [{OK
MaIIHbI https://m.edsoo.ru/ff0c600a

36 [uxn Kapuo u ero KI1JI

37 DKoJoru4eckue npo0aeMbl TEIIIOIHEPTETUKU

38 Ob6o06maromuit ypok «MosnekynsipHas bubnuoreka [IOK
¢duznka. OCHOBBI TEPMOAMHAMUKI) https://m.edsoo.ru/ff0c6938
KonTpomipHas padboTa mo Teme

39 «Monexynspnas pusuka. OCHOBBI buomiorexa LIOK

https://m.edsoo.ru/ff0c6a50

TEPMOJIUHAMUKI

40 [TapooOpazoBanue 1 KOHIEHCAIHSI. bubmmnoreka HOK
Hcnapenne n kunenue https://m.edsoo.ru/ff0c63b6

41 AOcCoIOTHAS 1 OTHOCHUTEIbHAS BIIAYKHOCTh bubmuoreka [{OK
BO3yxa. Haceliennslil map https://m.edsoo.ru/ff0c64d8
TBépnoe teno. Kpucramimueckue n

42 amopdHble Tena. AHU30TPONHS CBOMCTB bubmmnoreka HOK
KpucTaJIoB. JKuakue KpucTasuibl. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIe MaTepHallbl

43 [InaBneHue u Kkpucramumsanus. Y aeibHast bu6muoreka [JOK
TeruioTa riasiaeHus. Cyonumarus https://m.edso0.ru/ff0c6708

but6mmoreka [IOK

44 YpaBHEHHE TEMII0BOro bananca https://m.edsoo.ru/ff0c6820

45 DJIeKTpU3anus Tell. DNEKTPUUECKUN 3apsil. bubnuotexa [JOK
JIBa BH1a SIIEKTPUYECKUX 3apsA0B https://m.edsoo.ru/ffOc6bcc

46 [IpoBogHMKY, TUANEKTPUKH U bu6muotexa [JOK

MOJIYTIPOBOJHUKU. 3aKOH COXPaHEHHUSI

https://m.edsoo.ru/ffOc6bcc




OJICKTPHUYCCKOI'0 3apsaa

47 B3aumoneiictBue 3apsnoB. 3akoH Kyiona. bubmmoreka [JOK
TodeuHblil 3JIEKTPUYECKUH 3apsij https://m.edsoo.ru/ff0c6ce4
Hanps>k€HHOCTD JIEKTPUYECKOTO MOJIS.

48 [IpuHUIUI CYyNEPIO3UITUU IIEKTPUUECKUX bubmmorexa LIOK

. N https://m.edsoo.ru/ff0c6df2
nosiei. JIunuu HanpsKEHHOCTH

49 PaGota cuit 31eKTpoCcTaTHueCcKoro moJsl. bubnnoreka [JOK
ITorennuan. Pa3HoCTh MOTEHIIMATOB https://m.edsoo.ru/ff0c6f00
[TpOBOAHMKY U TUAJIEKTPUKH B

50 3J1peKTpI([)CTaTI/Iqu([:KOM HOIJ)'Ie. bubmmorexa [IOK

https://m.edsoo.ru/ff0c7018
JusnexkTpudeckasi MPOHUIIAEMOCTh
N bubnuorexa [{OK

°1 ueicrpodurocts. Konzercarop https://m.edsoo.ru/ff0c7126

59 DIeKTPOEMKOCTD IJIOCKOTO KOHJIEHCATOPA. bubmuoreka [IOK
DHeprus 3apsyKeHHOT0 KOHJIEHCAaTopa https://m.edsoo.ru/ff0c72c0

53 JlabopaTtopHast pabota "H3mepenue
ANEKTPOEMKOCTH KOHIeHcaTopa"

[IprHIMIT NENCTBUS U IPUMEHEHUE

54 KOH/JIEHCATOPOB, KOIMPOBAIBHOTO anmnapara,
CTPYHWHOTIO IIPUHTEPA. DIEKTPOCTATUYECKAS
3amuTa. 3a3eMJICHHE AIEKTPONprOopoB
DIIEKTPUUYECKHI TOK, YCIOBHS €r0

55 cymectBoBaHusl. [locrosunsiii Tok. Cuia
toka. Hanpsixenue. ConporuBienue. 3akoH
Oma 11g yyacTka 1enu
[TocnenoBarenvHOE, MapaienbHOE,

but6mmoreka [IOK
56 CMEIIaHHOE COEIMHEHUE MTPOBOIHUKOB.

JlaboparopHas pabota «3ydenue

https://m.edsoo.ru/ff0c74f0




CMCHIAHHOT'O COCANMHEHUSA PESUCTOPOBY

PaboTa 1 MOLITHOCTB 3JIEKTPHYECKOTO TOKA.

bubnunorexa LIOK

S 3akoH [[>xoyns-Jlenma https://m.edsoo.ru/ff0c7838
3akon OMa 1Jis TOJTHOM (3aMKHYTOM )
ANEKTpUYECKOM uenu. Koporkoe 3amMmbIKaHueE. BuGmiorexa LIOK

58 JlaboparopHas padota «H3mepenne DJ]C 0.5 https://m.edsoo.ru/ff0c7ae0
MCTOYHHKA TOKA U €r0 BHYTPEHHETO
COTIPOTUBIICHUS»
PeseprHblit ypok. KonTponbHas paboTa mo

59 teme "DnekrponuHamuka’ / Becepoccuiickas bubmorexa HOK

https://m.edsoo.ru/ff0c8c56

IpoBepoyHas pabora

60 O06006marmui ypok «IeKTpoInHAMUKA / bubnnoreka [JOK
Bcepoccuiickas mpoBepouHas pabota https://m.edsoo.ru/ff0c88be
DNeKTPOHHAs TPOBOAUMOCTH TBEPBIX

61 METAJIJIOB. 3aBUCUMOCTD COTIPOTHUBIICHUS
METAIIJIOB OT TEMIIEPATYPHI.
CBepXITpoOBOIMMOCTh

62 OnekTpuueckuil Tok B Bakyyme. CBoiicTBa
AIEKTPOHHBIX MMYyYKOB
[ToympoBOTHUKH, X COOCTBEHHAS U

63 npuMecHas mpoBoauMocTh. CBolicTBa p—N- bubmmorexa [IOK

https://m.edsoo.ru/ff0c84ae

nepexoza. [lomynpoBoaHKoBbIE TPUOOPHI
DNEKTPUYECKHUI TOK B PaCTBOPax U

64 pacruiaBax 3Je€KTPOJIUTOB. bubmuoreka [JOK
DIIEKTPOJIUTHYECKAS JUCCOIUALIHS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOIIN3

65 DJNIEKTPUUYECKHI TOK B Ta3ax. bubmmoreka [JOK

CaMOCTOSTEIBHBIN U HECAMOCTOSITEILHBIN

https://m.edsoo.ru/ff0c84ae




paspsia. Moauus. [1nazma

DJeKTpudecKre mMpudopbl U yCTPOICTBA U UX

66 npakThueckoe nmpumeHenue. [Ipasuia 1 bubmmorexa [JOK
https://m.edsoo.ru/ff0c86fc

TEXHHUKHU 0€3011acCHOCTU
KonTtponbHast pabora o Teme

67 «Qnekrpocraruka. [IocTosHHBIHI 1 Bu6mumoteka [JOK
ANEKTPUYECKUN TOK. TOKM B pa3IM4HBIX https://m.edsoo.ru/ff0c8a8a
cpemax»

68 PesepBHeIil ypok. Q000NN YPOK TIO 1 bubnnorexa [JOK
temam 10 knacca https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KJIACC

KoanuectBo yacon DJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka Kourposbnbie IIpakTHyeckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
[TocTostHHBIE MATHUTHI U KX
1 B3aumojeiicteue. MarautHoe nosie. Bektop 1 bubnuorexa [JOK
MarHuTHON MHAYKIMH. JINHUK MarHUTHOM https://m.edsoo.ru/ff0c9778
WHIYKIHH
MarnuTHO€e 1oJjie TPOBOHUKA C TOKOM.
2 OmneiT Opcrena. Bzaumopeiicteue 1 bubmorexa LHOK
P ' https://m.edsoo.ru/ff0c98fe
MIPOBOJIHUKOB C TOKOM
3 JlaGopatopnas pabora «3yuenue 1 1 bubnuoreka [IOK
MAarHUTHOTO OJII KaTyIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JleficTBrE€ MarHUTHOTO TOJISL HA MPOBOJIHUK C
4 tokoM. Cuna Amnepa. JlaboparopHas paboTa 1 1 bubnnoreka [JOK
«HccnenoBanue IeMCcTBUS IOCTOSIHHOTO https://m.edsoo.ru/ff0c9acO
MarHuTa Ha paMKy ¢ TOKOM»
JlelicTBME€ MarHUTHOTO ITOJIS Ha
5 NBIDKYIIYIOCS 3apshKEHHYIO yacTuny. Cuna 1 bubmmorexa [TOK
yHyro p Y Y https://m.edsoo.ru/ff0c9df4
Jlopenmna. Pabora cunsl Jlopenia
DOnekTpoMarauTHas HHAYKIus. [ToTok
6 BEKTOpa MarHuTHOM uHAyKIuu. 3/1C 1
WHJYKIKU. 3aKOH 3JIEKTPOMArHUTHOM
unaykuuu Papanes
7 JlaGoparopHas padorta «/ccnenoBanue 1 1 bubnmoreka [JOK

SIBJICHUS BHGKTpOMaFHPITHOﬁ HHIAYKIOUW»

https://m.edsoo.ru/ff0cal50




10

WNHyKTUBHOCTD. SIBIEHNE CAMOMHIYKIIHH.
O/1C camMmOMHIYKIIMU. DHEPIUsl MATHUTHOTO
MOJIS] KATYIIKH C TOKOM. DJIEKTPOMAarHUTHOE
noje

TexHuyeckue ycTpoiicTBa U UX MPUMEHEHHE:
MIOCTOSIHHBIE MAarHUTBHI, 3JIEKTPOMArHUTHI,
3JIEKTPOJIBUTATENb, YCKOPUTETU
3JI€MEHTaPHBIX YaCTHUIl, MHIYKIIMOHHAS TI€Yb

O6o06maromuii ypok «MarautHoe mnosie.
DNEeKTPOMarHUuTHAS WHIYKIIHS)

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ca600

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcab82

11

Kontponbnas pabota nmo teme «Maruutnoe
rosie. DJIEKTPOMarHuTHasE MHTYKITHS

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcad58

12

13

14

15

CB000O1HBIE MEXAHUYECKHUE KOJICOAHHUS.
I"apmonundeckue kojicOanus. Y paBHEHHUE
rapMoHUuYecKux kojebanuii. [Ipespaienue
SHEPIUU

Jlaboparopnas pabota «VccnenoBanue
3aBUCHMOCTH TIEPHO/Ia MAJIBIX KOJIeOaHU
rpy3a Ha HUTH OT JUTMHBI HUTH U MacChl
rpy3a»

Koneb6arenbublit koHTYp. CBOOOAHBIE
3JIEKTPOMArHUTHBIE KOJIeOaHUs B UJ€aIbHOM
KoJIe0aTeIbHOM KOHTYpE. AHAIOTHS MEXTY
MEXaHUYECKAMU H AJIEKTPOMArHUTHBIMH
KoJIeOaHUAMU

®opmyna TomcoHa. 3aKOH COXpaHEHUS
SHEPTUH B UJICATHHOM KOJIEOATEIILHOM
KOHTYpe

bubmuorexa [JOK
https://m.edsoo.ru/ffOcaf06

bubmuoreka [JOK
https://m.edsoo.ru/ff0cb820

bubmuorexa [JOK
https://m.edsoo.ru/ff0cb9c4




IIpencraBnenue o 3aTyxaromux KojaeOaHHsIX.
BbiHyX€HHbIE MEXaHUYECKUE KOJICOAHMUS.

bu6mmorexa [IOK

16 Pe3onanc. BeinyxneHnbie https://m.edsoo.ru/ffOcbb86
3JIEKTPOMArHUTHBIE KOJIEOaHHS
[Tepemennsbiii Tok. CUHYCOUIATBHBIN
17 MepeMEeHHbIN TOK. MOIIHOCTh MEPEMEHHOTO bubmuorexa [JOK
TOKa. AMIUIUTYIHOE U JeCTBYIOLIEE https://m.edsoo.ru/ffOcbd34
3HAYEHHUE CUJIbI TOKA U HAIPSHKEHUS
18 Tpauchopmarop. [IpousBoacTso, nepenava u
noTpedIieHne NIEKTPUIECKON IHEPTHH
VY CTpONCTBO 1 IPAKTHYECKOE IPUMEHEHUE
19 AJIEKTPUYECKOT0 3BOHKA, FEHEpaTopa bubmorexa LHOK
. https://m.edsoo.ru/ff0cc324
MEPEeMEHHOT0 TOKa, JIMHHIA 3JIeKTponepeaad
DKOJOTHYECKHE PUCKU TPU IPOU3BOJICTBE
20 anekTposHeprun. KynbpTypa ucronb30BaHus
AJEKTPOIHEPTHH B MOBCEAHEBHON KU3HU
MexaHuuecKre BOJIHBI, YCIOBUS
21 pacnpoctpanenus. [lepuon. Ckopocth bubnuoreka [IOK
pacrnpoCTpaHEeHUS U JUTMHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[Tonepeunsle ¥ MPOIOJIbHBIE BOJTHBI
99 3ByK. CKOpOCTh 3BYyKa. ' pOMKOCTH 3BYKa. bubnmoreka [JOK
Bricota Tona. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
93 DNIEeKTpOMarHuTHBIE BOJIHBI, UX CBOMCTBA U bubnnorexka [JOK
ckopocTs. IlIkana 371eKTpOMarHMTHBIX BOJIH https://m.edsoo.ru/ffOccfe
24 [IpuHIMIBI pagUOCBSI3U U TEIEBUACHHUS.
PazButue cpeacts cBsa3u. Pagnonokamms
25 Kontponbnas padota «KonebaHust 1 BOJTHBDY bubmorexa HOK

https://m.edsoo.ru/ff0cc6f8




[IpsimonuHeitHOE pacnpocTpaHeHHE CBETa B

bu6mmoreka [IOK

26 OJTHOPOIHOM cpeze. ToueuHbIN NCTOYHHK
AHOpOL pel https://m.edsoo.ru/ff0cd350
ceera. Jlyu cBera
OrtpaxeHue cBeTa. 3aKOHbI OTPAKEHUS
27 cera. [TocTpoenue n3o0pakeHui B IIOCKOM bubmorexa LHOK
’ P P https://m.edsoo.ru/ffOcd4e0
3epKae
[Ipenominenue ceera. [lonHoe BHyTpeHHEE
28 otpaxkeHue. IIpenenbHbIN yroJ MmojxHoro bubmorexa LHOK
P - pen yr https://m.edsoo.ru/ffocd7f6
BHYTPCHHETO OTPaXCHUS
29 Jlaboparopuas padota «3mepenue bubnunoreka [JOK
MOKa3aTesisi IPEJIOMIICHUS CTEKIIAa https://m.edsoo.ru/ff0cd67a
Jlunzsl. [TocTpoenue n300pakeHuil B JTHH3E.
30 dopmysa TOHKOH JIMH3BI. Y BETMICHHE bubmmorexa [JOK
pMY ' https://m.edsoo.ru/ffOcddle
JTUH3BI
31 Jlaboparopnas pabota «Vccrnenoanue
CBOMCTB M300paKEHUH B TMH3AX»
Hucnepcus cseta. ClokHbIN cocTaB 0€10ro
32 ceeta. L[Ber. JlabopaTopHast pabota
«HalnroieHue auciepcuu CBeTay
WNnrtepdepennus creta. udpaxnus ceera. bubmuorexa [IOK
33 .
JudpakionHas pemeTka https://m.edsoo.ru/ffOced22
34 IlonepeyHOCTh CBETOBBIX BOJIH. bubmuorexa [IOK
[Tonspusanus ceera https://m.edsoo.ru/ff0cf02e
35 OnTrueckue MpruOOpbI U yCTPOMCTBA U
yCIOBUS MX O€30MacCHOTO MPUMEHEHUS
I'paHUIBI TPUMEHHUMOCTH KJTACCHYIESCKOM
. bubnmoreka [JOK
36 MexaHuku. [locTynarel crienuansHON TeOpun

OTHOCHUTCIBHOCTU

https://m.edsoo.ru/ff0cf862




OTHOCHUTENIHLHOCTD OOJHOBPEMCHHOCTH.

bu6mmoreka [IOK

37
3ame]JIeHHe BPEMEHH U COKPAILlEHUE JJIMHBI https://m.edsoo.ru/ffOcfa42
DHEPrusi ¥ UMITYJIbC PEISATUBUCTCKON
38 yacTHUIlbl. CBS3b MACChl C SHEPTHEH U bubmmorexa [JOK
Hbl P https://m.edsoo.ru/ffOcfc68
UMITYJICOM. DHEPIusl MOKOs
39 Kontponsnas padora «OnTrka. OCHOBBI bubmumoreka [IOK
CIIELIMAIBHON TEOPUH OTHOCUTEIBHOCTH https://m.edsoo.ru/ff0cf6f0
40 ®otonbl. opmyna [Mnanka. DHeprus u bubnnoreka [JOK
UMIYIbC (OTOHA https://m.edsoo.ru/ffOcfel6
41 OTtkpsiTHE U HccaenoBanue Gpororddekra. bubnuorexa [JOK
Omneitel A. I'. CToneroBa https://m.edsoo.ru/ffOcffc4
3akonbl pororddexra. YpaBHeHuE
42 BﬁHmTegl)Ha nq:lq)@oma(b(}l@)ema «Kpacnas bubamorexa LOK
a AP https://m.edsoo.ru/ff0d015e
rpanuna» Gotorddexra
43 Hasnenue ceera. OnwiTel [1. H. JleGenena. bubnnoreka [JOK
XuMHUYEeCKOe JICHCTBHUE CBETa https://m.edsoo.ru/ff0d04a6
TexHuyeckue ycTpoiicTBa U MPaKTUIECKOE
44 pUMeHeHHe: (OTOIEMEHT, (POTOJaTUHK,
CoNHe4YHas OaTapesi, CBETOUO]T
45 Pemenue 3a1ad mo reme «71€MEHTHI bu6mmorexa [IOK
KBaHTOBOU ONTHUKU https://m.edsoo.ru/ff0d0302
Monpens atoma TomcoHa. OnBITE
46 Pezepdopaa mo paccesHuio o-4actu bubmmorexa [JOK
peOpA P t https://m.edsoo.ru/ff0d091a
[Inanerapnas mozens aTroma
bubmuorexa [JOK
47 I1 b
OCTyRaTR! bopa https://m.edsoo.ru/ff0dOafa
48 W3nyuenue u nornomieHue GoTOHOB NMPU bubnmoreka [JOK

Mepexojie aToMa C OJTHOTO YPOBHS SHEPTHU

https://m.edsoo.ru/ff0d0afa




49

Ha Jipyroi. Buasl ciekTpos

BomnHoBEbIe cBoiicTBa yacTull. BoiaHEI e
bpoiina. KopnyckynsipHO-BOJIHOBO#M
nyanu3M. CIIOHTaHHOE U BBIHYK/IEHHOE
W3IIy4eHUE

bubmuorexa [JOK
https://m.edsoo.ru/ff0d0ca8

50

OTKpbITHE paInOaKTUBHOCTU. OMBITHI
Pesepdopna mo onpeneneHnio cocraa
PaAMOAKTUBHOTO U3TyYCHUS

bubmuorexa [JOK
https://m.edsoo.ru/ff0d0fd2

o1

52

53

54

55

CoiicTBa anb(a-, 6era-, raMmma-u3ITydeHUsI.
Bmusuane PAAOAKTUBHOCTH HA )KUBBIC
OpPTraHU3MBI

OTkpbITHE IPOTOHA U HEWTpOHA. V30TONBLI.
Anbda-pacnag. DIEKTPOHHBIA U
MO3UTPOHHBIN OeTa-pacnan. ["'amma-
U3Jy4yeHue

OHeprus cBA3M HYKJIOHOB B sifipe. SlnepHble
peakuuu. SnepHslit peaktop. [Ipobiemsl,
IIEPCIEKTHUBBI, SKOJIOTUYECKHUE ACTIEKTHI
SIIEPHOM SHEPTETUKH

OnemeHTapHble YacTULIbl. OTKpBITHE
no3UTpoHa. MeTobl HaOMoIeH!s U
pPErucTpanuy dJIEMEHTapHBIX YACTHILI.
Kpyrusiit cton «®@yHnameHTanbHbIe
B3auMoIecTBUA. EAMHCTBO uznueckoit
KapTHHBI MUPa

Dransl pa3BuTUs acTpoHoMuu. [IpukiagHoe
¥ MUPOBO33PEHYECKOE 3HAYCHHE
actpoHomuu. Bun 3Bé3mHOTO HEba.
Co3Be3ausi, spKue 3BE31bl, INIAHETHI, KX

bubmuorexa [JOK
https://m.edsoo.ru/ff0d1162

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d1356

bubmuoreka [JOK
https://m.edsoo.ru/ff0d0e38




56

BUJIHUMOC IBHKCHUC. ConHeuHas cucremMa

Comnurte. ConHeunas akTHBHOCTE. MICTOYHUK
sHepruu CoJiHIa U 3BE3]T

S7

3BE3/1bl, UX OCHOBHBIE XapAKTEPUCTHKU.
3BE3 MBI ITIaBHOM IIOCIICA0OBATECIILHOCTH.
Buytpennee crpoenue 38é31. CoBpeMEHHbIE
MPEACTABJICHUS O POUCXOKICHUU U
spomonuy CoHIIA U 3BE3]

58

Muneunsiii [1yte — Hama I'anakTuka.
[Tonoxenue u npuxenue CoyHua B
lNanmakTuke. ['anmaktuku. YEpHbIE ABIPHI B
sIpax rajJakTHK

59

60

Bcenennas. Pa3zoeranue ranaktuk. Teopust
Bonpmioro B3peiBa. PennkroBoe nsnyuyeHue.
MeraranakTuka

HepemeHHHe HpO6J’IeMH ACTPOHOMUU

61

KontponbHas padoTa «2J1€eMEHTHI
aCTPOHOMHU U aCTPOPHUIUKI

62

63

64

O6o06maromuit ypok. Ponb dpuzuku u
ACTPOHOMHUHU B YKOHOMHUYECKO,
TEXHOJIOTHYECKOM, COITTATEHON 1 dTUYECKOMN
chepax neaTenTbHOCTH YeTOBEKa

O6o06maromuit ypok. Poib u mecto pusuxu
1 aCTPOHOMHH B COBPEMEHHOM Hay4YHOUN
KapTUHE MHUpa

O6o06maromuit ypok. Ponb puznueckoit
Teopuu B pOpMHUPOBAHUH TIPEICTABICHUIN O
¢buznveckoil kapTUHE MUpa




O6o0maromuii ypok. Mecto pu3nvecKoit
KapTUHBI MUPA B 00IIEM STy COBPEMEHHBIX

65 €CTECTBEHHO-HAYUHBIX MPE/ICTaBICHUI O 1
pupoje
66 PesepBHbIil ypok. MarHuTHOE moJie. 1
DNeKTpOMarHuTHasi UHIYKLUS
67 PesepBHbIit }:pOK. OnTuka. OCHOBBI 1
CIEeLUAIbHON TEOPHH OTHOCUTEIILHOCTH
68 Pesepnsrii ypok. KBanroBast ¢pusuka. 1 bubnuorexa [IOK
DeMeHTHl aCTPOHOMUU M aCTPOPUIUKU https://m.edsoo.ru/ff0d1784
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC

Koxa
NPOBEPAEMOro
pe3yJbTara

10.1

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'IbHOI71 nporpaMmmal CpeaHeEro oﬁmero 06pa3OBava

JleMOHCTpUpOBaT, Ha NpUMEpaxX poJib W MecTo (u3MKu B
(hopMHUPOBaHHHM COBPEMEHHOW HAy4yHOW KapTHHBI MHpa, B Pa3BUTHUH
COBPEMEHHON TEXHUKHU U TEXHOJIOTMH, B MPAKTUYECKOU NESATEIbHOCTH

moaei

10.2

Y4YUTBIBaTh TPAHHIIBI IPUMEHEHHS H3YYCHHBIX (U3NYECKUX MOIECTICH:
MaTepuaibHas TOYKA, MHEPHHANbHAs CHCTEMa OTCYETa, aOCONIIOTHO
TBEPOE TEJO, UICATbHBIN T'a3; MOAEIN CTPOCHHUS I'a30B, KUAKOCTEH U
TBEPABIX TEJ, TOYEYHBIM JIIEKTPUYECKUN 3apsAl — IpU PELICHUH

¢bu3nveckux 3a1aq

10.3

10.4

Pacnio3naBath (usnueckue sBieHUs (IPOIECCH) U OOBICHATh MX Ha
OCHOBE 3aKOHOB MEXaHHKH, MOJEKYJISIPHO-KUHETUUYECKOW Teopuun
CTPOCHMsI  BELIECTBA U  DJIEKTPOJUHAMHMKHU: pAaBHOMEpHOE H
PaBHOYCKOPEHHOE MpPSIMOJIUHEHHOEe JBHXKEHHE, CBOOOJHOE IaJeHHe
Ted, JABWXKEHHE IO OKPY)XHOCTHU, HWHEpLHs, B3aUMOJCIHCTBUE TEI;
mupdy3usi, OpOYHOBCKOE JBHUIXKEHUE, CTPOCHHE KHUAKOCTEH U
TBEPABIX  TeN, U3MEHeHHe o0béMa Tel TpU  HarpeBaHUHU
(oxJIaXkAeHnNn), TeIJIOBOE€ paBHOBECHE, MCIapeHue, KOHJEHCalus,
IJIaBJICHUE, KpUCTAJUIM3allUs, KWUIIEHHE, BJIaXXHOCTh BO31yXa,
MOBBIIICHNUE JAaBJICHMS ra3a MpU €ro HarpeBaHUU B 3aKPBITOM COCY/IE,
CBA3b MEXAY I[apaMeTpaMH COCTOSIHMSI Ta3a B M30IpoLeccax;

QJICKTpU3alus T, B3aUMOJICHICTBHE 3apgaa0B

OnwuchiBaTh MEXaHWYECKOE JBWKEHHE, HCHONb3ysd (u3nyYecKue
BEJINYUHBL: KOOPJHMHATA, IIyTh, IEpEMEIIEHUE, CKOPOCTh, YCKOPEHHE,
Macca Tella, CWJIa, WMIYJIbC Tella, KWHHETUYECKas DHEPIus,
MOTEHIMaJbHasE JHEprus, MeXaHudeckas pabora, MexaHU4ecKas
MOIITHOCTh; IPY OMMCAaHUM MPABUIIBHO TPAKTOBATh (PU3MUECKUI CMBICIT
UCIOJIb3YEMBIX BEJIMYMH, MX OOO3HAu€HUs WM €JAMHUILIbI, HaXOAWUThb
(hopMyIIbl, CBSI3bIBAIONINE JAHHYIO (PU3NYECKYIO BEIIMYUHY C APYTUMU

BCINM4YNHaMu

10.5

OnuceiBaTh HU3YUYCHHBIC TCIIJIOBLIC CBOMCTBA TE€I U TEILUIOBBIC




10.6

10.7

10.8

SIBJICHUSI, HCIHOJB3Yys (U3MUECKUE BEIUYMHBI: JaBIICHUE Trasa,
TEMIEpaTypa, CPEAHSs KHHETUYECKAs DSHEPIrus XaoTHYECKOIro
JBYDKCHHSI MOJICKYJ, CpEIHEKBaJpaTH4Has CKOPOCTb MOJICKY,
KOJIMYECTBO  TEIUIOThI, BHYTPEHHSS JHeprusi, pabora rasa,
KOd(pPUIIMEHT TOJNIE3HOr0 JEWCTBUS TEIJIOBOTO JBUTATENS;, IpPHU
OMHUCAaHUU MPaBHIILHO TPaKTOBATh busnueckuit CMBICIT
UCTIOJIb3YEMbIX BEJIWYHMH, WX OOO3HAYCHHS M CIUHUIIBI, HAXOIUTh
(bopMyIIbl, CBS3BIBAIOIINE JAHHYIO PU3HUUECKYIO BETHUUHY C APYTHMHU

BCIIMYHUHAM

OnuceiBaTh H3y4YeHHBbIE OJEKTPUUECKHE CBOWCTBAa BEIIECTBA U
JNIEKTPUYECKUE  SIBIICHUs  (TPOILECCHI), HCIONB3ys  (hHU3UYECKHe
BEJINYUHBI: NEKTPUYECKUN  3apsif, AJIEKTPUYECKOE  TIOJIE,
HanpspKEHHOCTh  TMOJIA, TMOTEHIMAN, Pa3HOCTh MOTEHIUAJIOB; MpH
OMMCAHUU MPABWIBHO TPAKTOBATh (PU3NUYECKUI CMBICI HCIOJIb3yEeMbIX
BEIMYMH, WX OOO3HAYCHHS W CJWHUIBI;, YyKa3biBaTh (HOPMYIIBI,
CBS3BIBAIOIME JAaHHYIO (U3MYECKYl0 BEIUYMHY C JAPYTUMHU

BCINYNHaMUN

aHaJIM3UpoBaTh (PU3MUYECKHE MPOLECChl M SABJICHMS, HCHOIb3Ys
¢u3nyeckye 3aKOHbI U MPUHLMUIIBL: 3aKOH BCEMUPHOTO TAroteHus, |, 1l
u Il 3axonsl HploTOHA, 3aKOH COXpAaHEHUS MEXaHUUYECKON IHEpPIruH,
3aKOH COXPaHEHMsI UMITYJIbCa, IPUHLUI CYNEPIO3ULUN CUJI, IPUHIUI
paBHONpABUs HMHEPLUUAIBHBIX CUCTEM  OTCUETA;  MOJIEKYJISIPHO-
KMHETUYECKYIO TEOPHUIO CTPOCHHS BELIECTBA, Fa30BbIE 3aKOHBI, CBS3b
CpeIHell KUHETHMYECKON SHEpPruu TEIUIOBOTO JBUKEHMSI MOJIEKYI C
aOCOJIIOTHOM TeMITepaTypoi, MEepPBBIA 3aKOH TEPMOJAMHAMUKH;, 3aKOH
COXPAaHEHHs DJJIEKTPUUYECKOro 3apsaa, 3akoH KynoHa; mpu 3TOM
pa3nuyath CIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €0 MaTeMaTH4ecKoe

BBIPAKEHHUE U YCIIOBUS (TPaHMIIbI, 00JIaCTH) IPUMEHUMOCTH
OOBACHATh OCHOBHBIC MPHUHIIUIBI JCUCTBUS MAIIWH, NPUOOPOB U
TEXHUYECKUX YCTPOMNCTB; pa3ivyarh YCIOBUA HX 0O€30MMacHOro

HCIIOJIb30BAHUS B IIOBCETHEBHOM KU3HU

10.9

BbINOMHATE SKCIIEPUMEHTHI IO UCCIIE0BaHUIO0 PU3NYECKUX SIBICHUN U
IIPOLIECCOB C UCIIOJIB30BAHMEM IPSIMBIX M KOCBEHHBIX U3MEPEHUI; TIPU
5ToM (GOopMYIHpPOBaTh NpodieMy (3alady) MU THIOTE3y Yy4yeOHOro
JKCIIEPUMEHTa,  coOMpaTh  YCTAaHOBKY U3  MPEAJIOKEHHOTrO

00opynoBaHusl, MPOBOAUTH OMBIT U (POPMYITHPOBATH BHIBOBI

10.10

OCYIHCCTBJ'IS[TB MpsAMbIC W KOCBCHHBLIC HN3MCPCHUMA (i)I/ISI/I‘-IeCKI/IX

BEJIMYMH; MPHU 3TOM BBIOMpATH ONTUMAIbHBIA CIOCO0 U3MEpPEHHsS U




HCIIOJIB30BaTh U3BCCTHBIC MCTOAbI OLICHKH HOFpQLHHOCTCfI H3MepeHHﬁ

10.11

10.12

HccnenoBaTh 3aBUCUMOCTH MEXAYy (QUINYECKUMH BEJIMYMHAMH C
HCIIOJIB30BAHUEM IIPSAMBIX H3MEPEHMM; IIPU 3TOM KOHCTPYHPOBATh
YCTAaHOBKY, (pUKCHpOBaTh pe3yabTaThl MOJYYCHHOW 3aBUCHUMOCTH
(bu3MyYecKUX BEIMYHMH B BUE TAOIUI U rpaduKoB, AeIaTh BHIBOABI IO

pe3yiibTaTaM UCCIECI0BaHNA

CobmrogaTh mpaBmiia  0O€30MAacCHOTO  Tpyda TPU  MPOBEIACHUU
UCCIICIOBAaHM B  paMKax y4eOHOro SKCIEpHUMEHTa, Y4eOHO-
HCCIIEIOBATENBCKOW M MPOECKTHOM JEATEIIBHOCTH C HMCIOJIb30BaHUEM

M3MEpUTENBHBIX YCTPOMUCTB U 1a00paTOPHOTO 000PYyI0BaHUS

10.13

Pemate pacuérHble 3a7a4d ¢ SIBHO 33JaHHOW (DPM3MYECKON MOMEIBIO,
UCHOJIb3ysd (PU3MUECKHE 3aKOHbl M INPHUHIMIIBI, HAa OCHOBE aHalIM3a
yCIOBHUSA  3aJaud  BbIOMpaTh  (PU3MUECKYIO MOJAEb, BBLACIATDH
¢u3nyueckrue BENWYUHBI U (HOPMYIIBI, HEOOXOIUMBIE ISl €€ PEIICHUS,
IIpOBOAUTD paCLIéTI)I M OOCHHUBATH PCAJIBHOCTD IOJYUCHHOI'O 3HAYCHUA

(bu3nUecKoil BETUYNHBI

10.14

10.15

10.16

10.17

10.18

Pemarsn Ka4CCTBCHHBIC 3aJa4yu: BBICTPAUBATDb JJOI'M4YCCKHU
HCTIPOTUBOPCUUBYIO LCIIOUKY paccy;meHHﬁ C OHOpOﬁ Ha HU3YUCHHBIC

3aKOHBI, 3aKOHOMCPHOCTH U (bHBI/I‘ICCKI/IG SABJICHUSA

Hcnonp3oBaTe MNpU  pelICHUMM YY4eOHBIX 3aJad  COBPEMEHHbIE
WH(POPMAIIMOHHBIE TEXHOJIOTHH JUIS TIOHMCKA, CTPYKTYpUPOBAHMUS,
UHTEpIpeTalMi W NPEACTABICHUS y4eOHOW U HAy4YHO-TIOMYJISIPHOM
uHpOpMalUY, TMOJYYEHHOM M3 Pa3IUYHBIX HUCTOYHUKOB; KPUTHUUYECKH

AHAJIIU3UPOBATD MMOJIYH4aCMYHO I/IH(I)OpMaI_II/IIO

[IpuBoAMTH HpHUMEpBI BKJIaJa POCCUHCKUX M 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAayKu, OOBSICHEHHE MPOIECCOB OKPYKAIOIIETO

MHpa, B pa3BUTUC TCXHUKH U TEXHOJOTHI

Hcnonp3oBaTth TeopeTnyeckue 3HaHUSA MO (U3MKE B IOBCEAHEBHOU
YKU3HH 11 oOecrieueHns 0€30MacHOCTH MpU OOpallleHuH ¢ IpudopaMu
U TEXHUYECKUMH YCTPOMCTBAMHM, JJsI COXpPAHEHUS 3I0pOBbS MU

CO6J'II-OILCHI/I}I HOPM 5KOJIOTUYCCKOTO ITOBECACHHUS B Opr>I(aI-OH_[eI\/'I cpeae

PaGoTtate B rpymnie ¢ BBINOJIHEHUEM PA3JIUYHBIX COLUAIBHBIX POJIEH,
IUTAaHUPOBAaTh  paboOTy  TPYIIbI, PANUOHAIBHO  paACHpPENeNATh
00s13aHHOCTH ¥ IIJIAHUPOBAaTh JEATEIbHOCTh B HECTAHAAPTHBIX
CUTYyallUsIX, aJIeKBaTHO OLIEHMBAaTh BKJIAJl KaXXJIOTO W3 yYaCTHUKOB

TPYIIIBI B peLIeHHE pacCMaTPUBAEMON MTPOOIEMBI




11 KITACC

Koxa
NPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJabTAThI 0CBOEHHUSI OCHOBHOM
o0pa3oBaTeJIbHOM NMPOrPaMMBbI CpeIHero o0uero 00pa3oBaHus

111

11.2

JleMOHCTpHpOBaTh Ha TMpUMEpax polb W MecTo (PU3MKH B
(hopMUPOBAaHUM COBPEMEHHOW HAy4yHOW KapTHHBI MHpa, B Pa3BUTUU
COBPEMEHHOM TEXHUKH M TEXHOJIOTUH, B IPAKTUYECKOMN JESITEIBHOCTH

JFO/IEH, IETOCTHOCTD U €IMHCTBO (PU3UUECKOM KapTHHBI MUPa
VY4uTBIBaTh I'PaHULIBI IPUMEHEHHUS MU3YYEHHBIX (QU3NYECKUX MOJEIEH:
TOUEYHBIN AIEKTPUUECKUH 3apsij, AAepHas MOJENIb aTOMa, HYKJIOHHAas

MOJIEJIb AaTOMHOTO SiApa MPH peIIeHN: (pU3nIecKux 3aaa4d

11.3

11.4

Pacnio3naBate ¢u3uueckue siBIeHUS (MIPOLECCHl) U OOBSICHATh MX Ha
OCHOBE 3aKOHOB  JJIEKTPOJMHAMUKMA W  KBaHTOBOW  (usmku:
ANIEKTPUYECKasl MPOBOJUMOCTb, TEIJIOBOE, CBETOBOE, XHMUYECKOE,
MarHuTHOE  JCWUCTBUS  TOKa, B3aMMOJICHICTBE  MAarHUTOB,
AJIEKTPOMArHWTHAsE WHAYKIUS, JEHCTBUE MArHUTHOTO TIOJIsI Ha
NPOBOJAHUK C TOKOM U JBIDKYHIMHCS 3apsf, DJEKTPOMarHUTHBIC
KoJeOaHWsT W BOJIHBI, NPSIMOJHMHEHHOE pPAaCHpOCTPAaHCHUE CBETa,
OTpaXeHHEe,  TNpeloMIIeHHe, UuHTephepeHIus, Aupakuus u
MOJISIPU3aLMsl CBETA, AMCIEPCUsT CBETA, (HOTORIEKTPUUYECKHH HPPEeKT
(potoaddexrt), cBeToBOE MAaBleHHWE, BO3HHUKHOBEHHME JIMHEWYATOTO
CIeKTpa aToMa BOJOpPOJA, €CTECTBEHHass U  HCKYCCTBEHHas

PaauOaKTUBHOCTD

OnwuceiBaTh  W3yY€HHBIE CBOMCTBAa  BeIIECTBA  (DJIEKTPHUECKUE,
MarHUTHBIE, ONITUYECKHE, DJIEKTPUIECKYIO MPOBOJAUMOCTD Pa3ITMUHBIX
Cpel) U DJIEKTPOMAarHUTHbIE sBJIEHUS (TPOIECCHI), HCIOJIb3Ys
¢usznyeckue  BEIMYMHBL:  DJIEKTPUYECKMH  3apsja, cuia  TOKa,
ANEKTPUYECKOE  HANpsOKEHUE,  AJIEKTPUYECKOE  CONPOTUBIICHHE,
pasHocth moteHnuanoB, JJC, pabora Toka, MHAYKIHS MarHHUTHOTO
nonsi, cunma Awmmepa, cuina JlopeHna, HMHIYKTUBHOCTh KaTyIIKH,
SHEprus 3MEKTPUUECKOT0 W MArHUTHOTO MOJeH, Mepuo]l M YacToTa
KoJieOaHu# B KoJieOaTeIbHOM KOHTYPE, 3apsij U ChUjla TOKa B MPOIecce
TapMOHUYECKUX AIEKTPOMArHUTHBIX KoJIeOaHuH, boxycHoe
paccTosiHHE M ONTHYECKas Cuja JHMH3bI, IPU OMUCAHUU MPABUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIOJB3YEMBIX BEIHYMH, HX
00O3HAYCHHUSI W CIUHHIBI, YKa3biBaTh (OPMYIBI, CBS3BIBAIOIINE

JaHHYI0 (PU3UYECKYIO BEJTMYHHY C APYTUMU BETMYUHAMU




11.5

11.6

OnuceIBaTh HU3Yy4YCHHBIC KBAHTOBBIC SABJICHUA U IMMPOLCCCHI, UCITIOJIb3Ys
(bmnqecxﬂe BCIIMYUHBI: CKOPOCTHb 3JICKTPOMATHUTHLIX BOJIH, IJIMHA
BOJIHBI M 4YaCTOTa CBE€TA, SHEPIrusd MU HMIIYJIBC (I)OTOHa, 1115]0)5(0 I
moaypacmoaga, OSHEprusa CBA3M AaTOMHBIX AAC€P, IHIpU OIMKMCAHHU
IIpaBUJIbHO TPAaKTOBATb q)HBquCKI/Iﬁ CMBICJI UCIIOJIB3YCMbIX BCJIMYHH,
nX 0003HAUYCHUS H CAWHUIIBI, YKa3bIBaATb q)OpMy.]ILI, CBA3BIBAIOIIUC
JaHHYIO (bI/ISI/ILIeCKy}O BCIIMYMHY C IPYIrHMHU BCINYUHAMHU, BBIYHUCIIATDH

3HA4YCHUC (bHSH‘IGCKOfI BCJINYHHBI

AnanmusupoBath (U3MYECKHE TPOLECCHl W SBICHHS, HCIOIb3YS
¢usnvecknue 3aKOHBl M OPUHIUNBL  3akoH Oma,  3aKOHBI
MOCJIEZOBATEIBHOTO M TMAapajUIeIbHOTO COCIUHEHUS TPOBOJIHUKOB,
3aKkoH [[xoyns — JleHna, 3aKOH 3JI€KTPOMarHUTHOM MHAYKIIMM, 3aKOH
MPSIMOJIMHEHHOTO PaclpOCTPAHEHUSI CBETA, 3aKOHBI OTPAKCHUS CBETA,
3aKOHBI ~ NPEJIOMJICHUS  CBETa, ypaBHCHHE ODWHINTEWHA  JIJIs
dotorddekra, 3aKOH COXpaHCHHUS JHEPTUU, 3aKOH COXPaHEHUS
UMITyJIbCA, 3aKOH COXPAaHEHHUS OJCKTPUUECKOTO 3apsja, 3aKOH
COXpPaHEHHUsI  MacCOBOIO  YHCJA, IMOCTYylaTtel  bopa, 3akoH
palMOaKTUBHOTO pacrajga, I[pd O3TOM pa3inuyarh CJIOBECHYIO
(bOpMyYIHPOBKY 3aKOHA, €r0 MaTEeMAaTHYECKOE BBIPAKCHUE M YCIOBHUS

(rpaHuIIBI, 00IACTH) TPUMEHUMOCTH

11.7

OHpeIleJISITI) HaIpaBJICHUC BCKTOpPAa HWHAYKIUMKW MArduTHOI'O II0JIA

MMPOBOAHHKA C TOKOM, CHJIbI AMnepa H CHJIbI HopeHL[a

11.8

CtpouTh ¥ ONHUCHIBATH HM300pa)K€HHE, CO3/1aBa€MO€  IIJIOCKUM

3€pKaJioM, TOHKOW JIMH301

11.9

BBIOMHATE SKCIIEPUMEHTHI TI0 UCCIET0BAHUIO0 (PU3NYECKUX SIBICHUN U
MIPOLIECCOB C MCIIOJIb30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHUI; TIpU
sToM (dopmyaupoBaTh MpoOJemMy (3aady) W THUIIOTE3Y Y4eOHOTO
OKCHEPUMEHTa,  COOMpaTh  YCTAaHOBKY M3  TPEIIOKEHHOTO

O60py,Z[OBaHI/I$[, IMPOBOAUTD OIIBIT U (I)OpMYJ'II/IpOBaTL BBIBOJbI

11.10

11.11

11.12

OCYHICCTBJ'I?ITI) npsAMbIC W KOCBCHHBLIC H3MCPCHUSA (1)I/ISI/I‘~IGCKI/IX
BCJINMYHH, IIPU 35TOM BI>I6I/IpaTB ONTHUMAIIBHBIN CIIOCO0 HU3MCPCHUA U

HCIIOJIB30BaTh N3BCCTHBIC METO/IbI OLICHKHU HOFpGIJ.IHOCTCﬁ I/ISMCpCHI/Iﬁ

HccnenoBaTh 3aBUCUMOCTH (PM3MUECKUX BEJIWYHMH C HUCHOJIb30BAHUEM
NpsAMBIX ~ M3MEPEHUH; TMPU OTOM KOHCTPYHUPOBAaThb YCTAHOBKY,
¢bukcupoBaTh pe3yJabTaThl IOJYYEHHON 3aBUCHUMOCTH (PU3MUECKHUX
BEJIMYHUH B BUJE TaOIMIl U TpadUKOB, IeNaTh BBIBOJBI 10 PE3yJIbTaTaM

HUCCICIOBaHUA

CobmomaTeh mpaBuia Oe30macHOro Tpyda MpH  [POBEIECHUU




UCCIIEIOBAaHUM B paMKax y4yeOHOro OKCIIEpUMEHTa, Y4eOHO-
UCCIIEIOBATENBCKOM M MPOEKTHOM AESITENbHOCTH C MCIOIb30BaHUEM

WU3MEPUTEINIbHBIX YCTPONCTB U 1aOOPaTOPHOTO 000PYI0BaAHUS

11.13

Pemate pacuérHble 3aa4d ¢ SIBHO 33JaHHOW (DPM3MYECKON MOMEIBIO,
UCHOJb3ysd (PU3MUECKHE 3aKOHbl M INPUHIMIIBI, HA OCHOBE aHalIM3a
yCIOBHUSA  3aJaud  BbIOMpaTh  (PU3MUYECKYIO MOAEb, BBLACIATDH
¢du3nueckre BENMUYUHBI U (OPMYIIBI, HEOOXOIUMBIE ISl €€ PEIICHUS,
IIpOBOAUTD paC‘-IéTBI 1 OLOCHHUBATH PCAJIbHOCTH INOJYUCHHOI'O 3HAYCHUA

(bu3nYecKoil BETUYNHBI

11.14

11.15

11.16

Pemarr ~ kauecTBeHHBIE  3aJauu: BBICTpAauBaTh  JIOTUYECKHU
HEMPOTUBOPEUUBYIO LIEMIOYKY PACCYXKICHHM C OMOpPOil HAa M3y4yeHHbIE

3aKOHBI, 3aKOHOMCPHOCTH U (bHBI/I‘ICCKI/IG SABJICHUSA

Hcnonp3oBaTh mpu  pemieHud  yuyeOHBIX 3aJad  COBPEMEHHBIE
MH()OPMAIIMOHHBIC TEXHOJIOTMH JUIS TIOWCKA, CTPYKTYPUPOBAHWS,
HMHTEPIpPETAIlMd M TPEJCTABICHUS Y4eOHONW W HAyYHO-TIOMYJISIPHOM
nH(OpMAaLIUY, MOJYYEHHON U3 Pa3TUYHBIX MCTOYHUKOB;, KPUTHUYECKU
aHAJIM3UPOBATH MOTYYaeMyI0 HH(OPMALIUIO

OOBSCHATh MPUHIUIBI ACHCTBUS MAIIUH, MPUOOPOB U TEXHUYECKHX
YCTPOMCTB; pa3iuyaTh YCJIOBUS MX O€30IMaCHOTO HCIOJIb30BAaHUS B

HOBCEIHEBHOU KU3HU

11.17

[IpuBoaMTH TIpUMEpHI BKJIAJa POCCUHCKUX M 3apYOCIKHBIX YUYEHBIX-
(U3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE IMPOLIECCOB OKPY’KAIOIIETO

MHpa, B pasBUTUC TCXHUKH U TEXHOJIOT U

11.18

11.19

Hcnonp3oBaTth TeopeTnyeckue 3HaHUSA MO (U3MKE B TOBCEAHEBHOU
KHU3HU 17151 o0ecriedeHns: 6e30MacHOCTH Ipu 00palleHuy ¢ prudopamu
U TEXHUYECKUMH YCTPOMCTBAMHM, JJsI COXpPAHEHUs 3I0pOBbS MU

cOOJIIOACHHSI HOPM SKOJIOTMYECKOT0 MOBEJICHHUS B OKpY Katollel cpefie

PaGorarh B rpymnme ¢ BBIIOJIHEHHUEM DPA3JIMYHBIX COLMAIBHBIX pOJIEi,
IUTAaHUpOBaTh ~ pabOTy  IpyHmbl,  PALMOHAIBHO  pacHpeAessTh
O0513aHHOCTM M IUIAHUPOBATh  JIESATEIBHOCTh B  HECTAHAAPTHBIX
CUTyalUsX, aJCKBATHO OLIEHMBATb BKJIAJ KaXIOr0 U3 Y4YaCTHUKOB

IPYIIIBI B PELIEHUE paccMaTpUBaeMOi PoOIIeMBbI




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Kon Koa npoBepsiemoro

IIpoBepsiemMble 3J1eMeHTHI COIeP:KAHUS
pa3nena JJIeMeHTa

OU3NKA 1 METO/JIbI HAYYHOI'O ITO3HAHU A

®uzuka — Hayka o npupoge. Hayunbie
11 METObI MMO3HAHUS OKpYXkaroiero Mmupa. Poib
JKCIIEpUMEHTa M TEOpUHM B  Ipoliecce

MIO3HAHUS IPUPOJIBI. DKCIIEPUMEHT B (pr3HKe

MopenupoBanue (U3MUECKUX SBICHUH W

1 nporeccoB. Hayunble runote3sl. Ousznueckue
3aKOHBI U TeOopuH. ['paHUIIBI TPUMEHUMOCTH

12 (buznueckux 3aKOHOB. [punanun

' cooTBeTcTBUs. Ponp m Mecto ¢u3uku B

(GbopMUpPOBaHMM  COBPEMEHHOH  Hay4YHOU

KApTUHBI MUpa, B IIPaKTUYECKON

NESITELHOCTH JTIOAEH

2 MEXAHHKA

KMHEMATHKA

Mexannueckoe asmxeHue. OTHOCUTEIBLHOCTD
211 MeXaHn4YecKoro aBrokeHust. CucrtemMa OoTcUéTa.

Tpaexropus

ITepemernenue, ckopocTh (CPEHSSI CKOPOCTb,
MTHOBEHHass  CKOpPOCTb) U YCKOpEHHe
21 2.1.2 MaTepUaIbHOM TOYKH, UX IMPOEKIHMH Ha OCH
. CHCTEMBI KOOp/AMHAT. Crnoxenue

MIEpEMENICHUH U CIIOKEHUE CKOPOCTEN

PaBHOMEpHOE U PaBHOYCKOPEHHOE
MPSMOJIMHENHOE JBWKEHUE. I'paduku
2.1.3 3aBUCHUMOCTH KOOpJIMHAT, CKOpPOCTH,
YCKOpEHHUH, IIyTH u NIepEMELECHUS

MaTepPIaJIBHOfI TOYKH OT BPEMCHHA




2.2

2.14

2.15

2.16

2.1.7

CBoOogHoOe masienne. Y cKopeHue CBOOOTHOTO

nagcHus

KpuBonnueliHoe nBuxeHHe. PaBHOMepHOE
JIBUKCHHE  MaTepUaJbHOM  TOYKM 11O
OKPY’>KHOCTH. YTIIOBass CKOPOCTb, JIMHEHWHAsA
CKOPOCTb. Ilepuon u 4acToTa.

LleHTpOCTpEMHUTEIFHOE YCKOPEHHE

Texuuueckue YCTPOMCTBA: CIIUJIOMETD,
JIBUKCHUE CHapsAIOB, LENHBIE U PEMEHHBIE
nepenayu

[IpakTueckue paboTHI. N3mepenue
MIHOBEHHOH CKOPOCTH. Hccnenosanue
COOTHOIUEHUS MEXIY MYyTSIMHU, MPOUIEHHBIMU
TEJIOM  3a  IIOCJIEJOBATEIbHbIE  paBHBIC
IIPOMEKYTKH BPEMEHH TP PABHOYCKOPEHHOM
JBUKCHUM C Ha4aJlbHOM CKOPOCTBIO, PaBHOU
HyJ10. MI3ydeHne NBUKEHUs LIapUKa B BA3KOU
xuakoctu.  M3ydeHwe — IBWKEHUs — Tena,

OpOILIEHHOT0 TOPU30HTAIBHO

JIMHAMUKA

2.2.1

[TpuHIHD OTHOCHUTEIILHOCTH lanunes.
IlepBeii 3akoH Herorona. HMHepuuanbHbIe

CHUCTEMBI OTCUETA

2.2.2

2.2.3

Macca tena. Cuna. IIpuHnun cynepno3unuu

CHUJI

Bropoii 3akoH HproToHa 11 MarepuanbHOU
TOYKM B WHEPLHAIBHOW CHUCTEME OTCYETA
(UCO). Tperuii 3akon HeloToHa ms

MaTCprUaJIbHBIX TOUCK

2.24

2.2.5

3akoH BCEMHUPHOI'O TATOTCHUS. Cua TSHKeCTH.

IlepBas kocmuueckasi ckopocTs. Bec tena

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe TpeHue. Cuna TpeHus
CKOJIb)KEHUSI M CHJla  TPEHUS  IOKOS.

Koaddunment tpenus. Cuna conpoTUBICHHUS




IIpH ABVXXCHUU TEJIa B JKUAKOCTH HUJIN I'a3c

2.2.7

2.2.8

2.2.9

HOCTyrIaTeJ'II)HOC M BpamaTC€JIbHOC ABHXKCHUC

a0COFOTHO TBEPIOTO Tema

MOMEHT CcuJIbl OTHOCUTEIBHO OCH BpPALLEHUS.
IInedo cunbl. YcnoBus paBHOBeCUS TBEPIAOTO
tena B UCO

TexHudyeckue  yCTpOMCTBA:  MOJMIIUIIHUKH,

JABMXCHUC NCKYCCTBCHHBIX CITYTHUKOB

2.2.10

IIpaktuueckue pabotel. M3yueHue ABMKEHUS
Opycka 10 HakKJIOHHOH IJIOCKOCTH IOJ
JeicTBUEM HECKOJbKUX cwuil. MccnenoBanue
3aBUCHUMOCTH CUJI YIPYTOCTH, BO3HUKAIOIIUX
B JeopMHpPYyEMON TNpy>KUHE U PE3UHOBOM
oOpa3lie, OT BEJWYMHBI HUX JepopMaLuu.
HccnenoBanue yciioBuid paBHOBECHS TBEPAOTO

TCJa, UMCIOIICTO OCh BPalllCHUA

2.3

3AKOHbBI COXPAHEHN A B MEXAHUKE

I/IMHYJ'ILC MaTepHaﬂLHOﬁ TOYKH, CHCTCMBbI

2.3.1 MaTepUaJgbHBIX ToueK. MMmynbc cuiasl u
N3MEHEHHE UMITyJIbCa Tella
2392 3akoH coxpa”enuss umnyiasca B HCO.
s PeakTnBHOE IBIKEHIE
2.3.3 Pa6ora cunbl
2.34 MomHOCTb CUJIBI
235 Kunernueckas sHeprus MaTepuanibHON TOYKH.
o TeopeMa 0 KHHETHYECKON YHEPTUA
[TorenmmansHast sHeprus. [loTeHnmanbHas
236 JHEprus yIpyro nepopMHUpOBaHHON
o npyxuHbl. [loTeHuuanbHas sHeprus Tena
BOJIM3M OBEPXHOCTHU 3eMIIU
[loTeHuManpHple ¥ HENOTEHLNAIbHBIE CHUIIBI.
237 CBsi3b  paboThl HEMOTEHLMAJIBHBIX CHUJ C

N3MCHCHUCM MEXaHU4YEeCKOMH SHEpPTrUuun

CHUCTEMBI TECII. 3aKkoH COXpPAaHCHUA




MEXaHUYECKOU SHEPTUH

2.3.8 VYrpyrue u Heynpyrue CTOJIKHOBEHHS
239 TexHHYeckue ycTpOWCTBA: IBUKEHHUE PAKET,
- BOJOMET, KOIEP, IPYKUHHBIN ITUCTOJIET
[Ipaktuyeckne paboTel. V3ydeHue CBsI3U
2310 CKOpPOCTEM TeJl IpUH HEYNpyroM Yyzaape.

UccnenoBanme cBsizu  pabOTBl  CHIIBI  C

H3MEHEHHEM MEXaHNYeCKOM OHEPIuu T€jia

MOJIEKYJISIPHAS ©®U3UKA 1 TEPMOJAMHAMUKA

3.1

OCHOBBI MOJIEKVJISPHO-KUHETUYECKOM TEOPUU

3.11

OcHOBHBIE MOJIOKCHHS MOJIEKYJISIPHO-
KUHETUYECKOU TEOPUH. BbpoyHoBckoe
newkenue. uddysusa. Xapakrep IBHKEHUS U

B3aHMOHeﬁCTBHﬂ qaCTul BCIICCTBA

3.1.2

Mopgenu CTpoeHUs Ta30B, KUIAKOCTEH H
TBEPABIX TeN W OOBICHEHHE CBOWCTB

BC€HICCTBA HA OCHOBC 3THUX MO)I@J'IGI‘/'I

3.1.3

3.14

Macca wmonekyn. KonnyecTBo BeliecTsa.
[TocTostnuass ABoraapo
TenmoBoe paBHOBecue. Temmeparypa u €€

n3mepenue. [llkana remneparyp Lienscus

3.15

3.1.6

3.1.7

Monens  uaeanpHOoro  raza.  OcHOBHOE
ypaBHEHHE MOJIEKYJISIPHO-KMHETHYECKOM

TEOPHUH UACATHHOTO ra3a
AGcomtoTHas TemrepaTypa Kak Mepa cpeaHei
KMHETHYECKOW SHEPrHM TEIUIOBOTO JBUXKEHUS
gactul] ra3a. [llkamna remneparyp Kensuna

VpaBuenune Kianeiipona — MeHzeneesa.

3akoH /lanbToHA

3.18

I'a30BBIC 3aKOHBI. I/ISOHpOI_ICCCBI B NACAJIbHOM
ra3c¢ ¢ IOCTOAHHBIM KOJHYCCTBOM BCIICCTBA.

u30TepMa, H30Xopa, u3obapa

3.1.9

TexHnueckue  ycTpoicTBa: TEPMOMETD,

OGapometp




3.2

3.1.10

321

3.2.2

[Ipaktrueckue paboTel. M3MepeHue wmacchl
BO3/yXa B KJIacCHOM KomHare. MccnenoBanue
3aBUCUMOCTH MEXY MapameTpaMu COCTOSIHUS

pa3peKEHHOTO ra3a

OCHOBbI TEPMOJIMHAMUKN

TepMmoauHaMuueckass cucrema. BHyTpeHH:s
JHEprusi TEPMOJUHAMMYECKOH CHUCTEMBI H

Ccnoco0bl €€ U3MEHEHUS

KomuyectBo Temnnotsl u pabora. BayTpenHss

OHEPIusa OAHOATOMHOI'O UACAJIBHOI'O ra3a

3.23

Buael Temonepenayu: TEMJIONPOBOJAHOCTD,
KOHBEKIHUS, M3IydyeHue. TertoéMKOCTh Tena.
VYienpHas TemIO0EMKOCTH BellecTBa. Pacdér

KOJIMYCCTBA TCIIOTHI ITPH TCILIOIICpEaAaAIC

3.2.4

3.25

3.2.6

[TepBriii 3akoH TepMoauHaMuku. [IpumeHenue
[IEpPBOTO 3aKOHAa  TEPMOIMHAMHUKH K
n3onpoueccam. ['paduueckas uHTEpnpeTarus

paboThl Taza

TenmoBble MammHbl. [IpuHIMIBL OelCTBUA
TEIUIOBbIX MammH. [IpeobpazoBanus sHEpruu
B TemwioBbix  MamuHax. KoadpounueHt
none3Horo  nedctBus  (mamee —  KIIM)

terioBoi MamuHebl. [{ukin Kapuo u ero KII/]

Bropoii 3aKOH TEPMOJIMHAMUKH.
HeoOpatumocTs  mporieccoB B MPUPOJIE.
TertoBeie JIBUTATENN. DKOJIOTHYECKUE

HpO6JI€MLI TCIINIOOHCPICTUKHA

3.2.7

Texnuyeckue YCTPOMCTBA: JBUTaTElb
BHYTPEHHETO Cropasnus, OBITOBOM

XOJIOAUJIBHHUK, KOHAUITUOHCD

3.2.8

[IpakTuueckue padotsl. U3mepenue ynenbHOM

TEIUIOEMKOCTH

3.3

AT'PEI'ATHBIE COCTOAHNMA BEILIECBA. ®A30BbIE ITEPEXO/IbI

331

Hap006pa303aHHe N KOHACHCAIHA. I/IcnapeHI/Ie




u KHUIICHHE. VY nenvbHas TEeIoTa
napooOpa3oBaHus. 3aBHCUMOCTb TEMIIEPATypPbI

KUIICHHUA OT JaBJICHUA

3.3.2

3.3.3

AOCONIOTHAE W OTHOCHTEIbHAs BJAXXHOCTh

Bo3ayxa. HaceleHHbI1 nap

TBépnoe TEJIO. Kpucrannmmueckue u
amopdHble Tena. AHHU3ZOTPONHUS  CBOWCTB
KpuUCTaJlJIOB. >KI/II[KI/IC KpHuCTaJJIbL.

CoBpeMeHHbIE MaTepHalibl

3.3.4

3.35

3.3.6

3.3.7

IInaBneHue wu KpUCTaJlJIN3alu. Y,Z[CJIBHaﬂ

TerutoTa tiasieHus. Cyonmumanus

YpaBHEHHE TEIIIOBOTO OamaHca

TexHudyeckue ycCTpOWCTBa: TUTPOMETP U
IICUXPOMETD, KaJIOpUMETD, TEXHOJIOTUH
MIOJTY4EHHsI COBPEMEHHBIX MaTE€pHUaliOB, B TOM
Yrciie HAHOMATepHAJIOB, U HAHOTEXHOJIOTUU
[IpakTueckue paboTHI. N3mepenue

BJIA’KHOCTH BO3ayXa

SJIEKTPOAMHAMUKA

4.1

OJIEKTPOCTATHUKA

411

412

4.1.3
414

415

OnexTpu3auus Ten. DIeKTpudeckuit 3apsa. J(Ba
BUJIA DIEKTPUYECKUX 3apsI0B

IIpoBoHUKH, TIM3JIEKTPUKU u
MOJIYIIPOBOJHUKHA

3aKOH COXpaHEeHMsI AJIEKTPUUYECKOTO 3apsiia
B3aunmogpeiictBue 3apsanoB. 3akon Kymnona
Onektpuueckoe  mnone.  HanpsxéHHoCTh
INEKTPUYECKOTO HOJISL. [Tpuniun
CYIEPIIO3ULIAH. Jluann  HanpsHKEHHOCTH

QJICKTPHUYICCKOI'O T10JIA

4.1.6

4.1.7

PaGora cun SJICKTPOCTATHYCCKOI'O0  ITOJIA.

ITorennuan. PasHOCTE MOTEHITNAIOB

HpOBOI{HI/IKI/I U JUSJICKTPUKU B IMOCTOAHHOM

JJeKTpUuYeckoM  moisie.  Jlundnekrpuyeckas




IPOHHUIAEMOCTDb

DIIEKTPOEMKOCTb. Konpencarop.
4.1.8 ONeKTPOEMKOCTh IIOCKOIO  KOHJIEHCAaTopa.
OHeprus 3apsKEHHOT0 KOHAEHCaTopa
TexHuueckue  ycTpoHCTBa:  3JIEKTPOCKOIL,
419 NEKTPOMETP, AIEKTPOCTATUYECKAs 3aluUTa,
o 3a3eMJICHHE 3JIEKTPOIPUOOPOB, KOHJEHCATOP,
KCEPOKC, CTPYHUHBIN IIPUHTED
4110 [IpakTueckue paboTHI. N3mepenue

SHCKT];)OéMKOCTI/I KOHACHCaTopa

4.2

IIOCTOSIHHBIN SJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX

CPEJIAX

YcnoBus CYHICCTBOBAaHUA IIOCTOAHHOI'O

421 aJeKTpuyeckoro Toka. Mcrounuku toka. Cuna
Toka. [TocTosIHHBIH TOK
4.2.2 Hanpsixenue. 3akon Oma a1 yyacTtka uenu
r DNEKTPUUECKOE CONPOTUBJICHHUE. Y IeJIbHOE
o COIIPOTHBIJICHUE BEIIECTBA
494 [MocnenoBarensHOE, napaiebHOe,
o CMEIIaHHOE COeIMHEHNE TIPOBOJHUKOB
PaGora snextpuueckoro Toka. 3akoH J[xoyns
4.2.5
— Jlenna
4.2.6 MOoONIHOCTb 3JEKTPUYECKOTO TOKA
anekTpoaBkymas cuna (manee — JC) u
497 BHYTpPEHHEE COMPOTHBIIEHHUE MCTOYHHKA TOKA.
o 3akon Oma I8 TONHOM  (3aMKHYTO)
anekTprueckoi nermn. KopoTkoe 3amMbIkaHue
DJeKTpOHHAs MIPOBOJMMOCTh TBEPIBIX
428 METaJJIOB.  3aBUCHMOCTH  COMPOTUBJICHHS
o METaJUIOB oT TEMIIEPATYPHI.
CBepXmpoBOIUMOCTD
429 DnekTpuueckuid TOK B Bakyyme. CBoiicTBa
o ANEKTPOHHBIX ITYYKOB
4.2.10 [HonynpoBonuuku. CoOCTBEHHAsI U TPUMECHAS




4211

4.2.12

MPOBOJMMOCTh TOJYIPOBOAHUKOB. CBOMCTBa

p-n nepexoxa. IloxynpoBoJHUKOBBIE TPUOOPHI

DNEKTPUYECKH  TOK B DJIEKTPOJUTAX.
DIEeKTPOIUTHYECKAS JIUCCOLHAIINSL.

DneKTpoan3

DIEeKTPUUECKUI TOK B rasax.
CaMOCTOSTEIbHEIN M HECAMOCTOSATEIbHBIN
paspsan. PaznuuHble TUIBI CaMOCTOSITEIHLHOTO

pazpsaa. Monnus. [1nasma

4.2.13

Texunuueckue YCTPOMCTBA: aMIiepMeTp,
BOJIBTMETP, peocTar, MCTOYHUKH  TOKa,
3NEKTpOHarpeBaTelbHbIC npuOopHI,
3JIEKTPOOCBETUTEIIbHBIE TTPUOOPHI, TEPMOMET]
COTMPOTUBIICHUS, BaKyyMHBIN O/,
TEPMUCTOPHI u ($hoTOpE3UCTOPHI,

HOJ'IyTIpOBOI[HHKOBLIﬁ Anoa, ralbBaHUKa

4.2.14

[IpakTnueckue paboTHI. N3yuenue
CMEILIaHHOTO COeIMHEHMSI PE3UCTOPOB.

N3mepenne OJIC uUCTOYHMKA TOKa M €ro
BHYTPEHHEro cornpoTtusienus. HaOmronenue

AIIEKTPOITH3a

11 KIIACC

Kon Koanposepsiemoro

pa3aesia 3JIEMEHTA

IIpoBepsiemble 371eMeHThI COACPKAHNUS

4

SJIEKTPOAMHAMUKA

MAT'HUTHOE ITOJIE. SJIEKTPOMATI'HUTHA S UHAYKIWA

43.1

4.3

4.3.2

IlocrossHHBIE MarHuThHl. B3anmmMmoneiicTBue

IIOCTOSIHHBIX MarHuToOB

MarnutHoe mosne. Bextop MarHuTHOU
uHAyKIuu.  [IpuHIMn — cynmeprno3uinuu.
Jlunum marnutHOM wuWHAYKIuU. Kaptuna
JUHUMA  MarHuTHOM  MHAYKUUHA  TOJIA

IIOCTOAHHBIX MarHuTOB




MarautHOe 1OJ€ NIPOBOJHHKA C TOKOM.
Kaptuna nuHuil 1oas AJMHHOTO NPSMOTo

IIpOBOAHHMKA M 3aMKHYTOI'0O KOJIBHEBOI'O

433 MPOBOJIHMKA, KAaTYIIKU C TOKOM. OIbIT
Opcrena. BzaumoeiicTBre MpOBOAHUKOB C
TOKOM
4.3.4 Cuita Amriepa, €€ MOJyJIb M HAlpaBJICHUE
Cuiia JlopeHiia, €€ MOTyJib U HalpaBJICHHE.
JIBrokeHue  3apsDKEHHOM — 4acTUIbl B
435 OHOPOJHOM MArHMTHOM mone. PaGora
cuiel Jlopenua
4.3.6 SIBneHue ANeKTPOMArHUTHON UHAYKIIUU
4.3.7 [ToTok BekTOpa MarHUTHOM MHAYKLIUH
O/1C nnaykuuu. 3aKoH 31EKTPOMarHUTHOM
438 unaykuuu Dapanes
BuxpeBoe snektpuueckoe mnone. I/C
WHIYKIIAA B TIPOBOJHUKE, IBUKYIIICMCS
439 MOCTYNAaTeNbHO B OJJHOPOJIHOM MarHUTHOM
oJie
4.3.10 [IpaBuso Jlenia
NHayKTUBHOCTH. fIBIEHME CAaMOMHAYKIWH.
43.11
O/1C camonHIyKIIMU
DHeprus MAarHUTHOTO TOJsS KaTyIIKH C
4.3.12
TOKOM
4.3.13 OJNEeKTPOMArHUTHOE I10JIE
TexHudeckue  yCTpOMCTBA:  IOCTOSIHHBIE
MAarHHTEHI, AJIEKTPOMATHUTHI,
43.14
3NEKTPOABUTATEb, YCKOPHTENH
AJIEMEHTAPHBIX YaCTHUIl, UHAYKIIMOHHAS TIeUb
[IpakTnueckue paboThLI. N3yuenne
MarHUTHOTO TIOJSI KAaTyIIKH C TOKOM.
4.3.15 Uccnenosanne aeliCTBUS  ITOCTOSHHOIO

MaravTa Ha paMKy C TOKOM. HccnenoBanue

SABJICHUS 3JI€KTpOMaFHPITHOI>'I HHAYKIOUHA




KOJIEBAHMA 1 BOJIHBI

MEXAHUYECKUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHU

KonebOarensnass cucrema. CBoOOmHBIE

konebanus. ["apmoHmueckue KojaeOaHus.

5.11
[lepuon, uactora, amruuryaa u (asa

KOJIeOaHuM

[IpyxuHHBIH MasTHUK. MaTeMaTu4ecKuu

5.1.2
MasiTHUK

YpaBHEHHE TapMOHHUYECKHX KOJeOaHUH.
513 Kunematuueckoe u JTUHAMUAYECKOE

OITMCaHKE KO0JIE0ATEILHOTO JABUIKCHU A

[IpeBpamenue SHEPTUH pu
rapMoHMYeckux  kojebOanusx.  CBs3b
5.14 AMILTUTY/IBI KoJieOaHu HCXOJTHOM
BEJIMYMHBI C aMIUIUTyJaMH KoJjieOaHUil e

CKOPOCTH U YCKOpPEHUs

KoneGarenpupiit  koHTYp.  CBOOOIHBIC
AIIEKTPOMAarHUTHBIC KoneOaHus B
UJCUIBHOM  KOJeOaTelnbHOM  KOHTYPE.
> AHanoruss MeXJ1y MEeXaHHYeCKUMH U
AJIEKTPOMArHUTHBIMH KOJICOaHUSIMHU.

®opmyna TomcoHa

3akoH COXPAaHCHUS DHEPTUU B HUJACAJIBHOM

5.16
KoJe0aTenbHOM KOHTYpE

BoinykeHHBIE MEXaHUUYECKHE KOoJaeOaHusl.
Pe3onanc. Pe3onancHas KpHUBasl.
5.1.7

BI)IHY)KJICHHI)IG OJICKTPOMAardauTHLBIC

KOJICOaHUS.

[lepemennbiii  Tok.  CHUHYycOUJAJIBbHBIN

5.1.8 §
NEPpCMCHHBIN TOK.

MoIHOCTb MIEPEMEHHOTO TOKA.
5.1.9 AMIUTUTYTHO® W JEHCTBYIOIEE 3HAUYCHUE

CHJIbI TOKA U HAITPAKCHUSA

5.1.10 Tpauchopmarop. [TpousBoacTso, nmepenada




5.2

U MOTpeOseHne >JIeKTPUUYECKONH SHEpruu.
DKOJIOTHYECKUE PUCKHU MPU MPOU3BOJCTBE
BJIEKTPUYECKON SHEPIruu. Kynberypa
HCII0JIb30BAHUS AJNEKTPOIHEPTUH B

HOBCCI[HCBHOI‘/'I KHU3HU

TexHudeckue ycTpoicTBa: ceicmorpad,

5.1.11 AIEKTPUUECKUI 3BOHOK, JUHUU
aNeKTponepenad
[Ipaktrueckue pabotel. ccnemoBanue
3aBUCHMOCTH TEpPHOJa MalbIX KoJeOaHUM
5110 rpy3a Ha HUTU OT JUIMHBI HUTU U MaccChbl

rpysa. HMccnenoBanue mepeMeHHOTO TOKA B
e U3 TOCJIEA0BATENBHO COCIMHEHHBIX

KOHJIEHCATOPa, KaTyILIKU U PE3UCTOpa

MEXAHUYECKUE U 3JIEKTPOMAI'HUTHBIE BOJIHbI

521

5.2.2

MexaHnuueckue BOJIHBI, YCIIOBHUS
pactpoctpanenus. I[lepuon.  CkopocTb
pacrpocTpaHeHHss W JUIMHA  BOJIHBI.

HonepeqHHe " IpOJ0JIbHBIC BOJIHBI

###Par#t# Nnrepdepenuus u nudpaxuus

MCEXaHHNYCCKHUX BOJIH

5.2.3

524

3Byk. CkopocTh 3ByKa. I'pOMKOCTH 3ByKa.

BricoTta Tona. TemMOp 3Byka

DNeKTpOMarHuTHbIE  BOJHBI. Y CIIOBUSA
W3JIYy4eHUs  JJEKTPOMArHUTHBIX  BOJIH.
B3aunmnuast opuenrtanust BektopoB E, B u v

B BHCKTpOMaFHHTHOﬁ BOJIHC B BAKYyM€

5.25

5.2.6

CBoiicTBa  3JIGKTPOMAarHUTHBIX  BOJIH:
OTpakKeHHe, MNPEIOMIICHUE, MOJSIPU3aANNS,
mudpakuus, uHTepdepenuus. CKOpoCTb
AJIEKTPOMATrHUTHBIX BOJIH

Hlkana 3JIEKTPOMArHUTHBIX BOJIH.
[IpumMeHeHHe SJIEKTPOMAarHUTHBIX BOJH B

TEXHUKE U OBITY

5.2.7

HpI/IHLII/IHBI paauoCBiA3n KU TCICBUJACHUS.




5.3

5.2.8

5.3.1

Pagnomokanus. DJIEKTPOMArHuTHOE

3arpsi3HEHUE OKPYKAIOLIEN cpebl

TexHudeckue yCTpPOWCTBA: MY3BIKAJIBHBIC
UHCTPYMEHTBI, yJIBTPa3ByKOBas
JUAarHOCTHKa B TEXHUKE W MEIULMHE,
pamap,  paJuUONPUEMHHUK,  TEJIEBU30D,

anTeHHa, tenedon, CBU-neuyn
OIITHUKA

[IpsAMonMHETHOE PacIpPOCTPAHEHUE CBETA

B OJIHOpOJIHOM cpene. JIyd cBera

5.3.2

5.3.3

534

5.35

OtpaxkeHne cBeTa. 3aKOHBI OTPAXKCHUS
csera. [loctpoenre M300paKeHMit B IIOCKOM

3epKase

[Ipenomiienne cBera. 3aKOHBI MPETOMIICHUS
CBeTa. AOCOTIOTHBIH nokasarellb
MPETOMIICHUS

[Tomaoe BHYTPEHHEE OTpPayKEHUE.
[IpenenpHBIA Yroa MOJTHOTO BHYTPEHHETO
OTpaKEHUS

Hucnepcusi  cBera. CIOXHBIH  COCTaB

Oenoro cBera. L[Bet

5.3.6

Cobuparoliiue ¥ pacceuBarollue IJUH3HI.
Tonkas nuH3a. DOKYCHOE PACCTOSHHUE U
ONTHYECKass  CWia  TOHKOM  JIMH3BI.
[TocTpoenne nzo06pakeHuit B COOMPAIOIITUX
U pacceMBalIIMX JuH3ax. Popmyna
TOHKOM JHWH3BEL. YBeIWUeHHEe, J1aBacMoe

JIMH30H

5.3.7

[Ipenensr npUMEHUMOCTH T€OMETPUYECKON

OIITUKHU

5.3.8

WNurepdepentius  cBera.  KorepeHTHbIE
HCTOYHHUKHU. VYcaoBus HaAOIIOICHUS
MaKCHUMYMOB u MUHUMYMOB B
WHTEPPEPESHITMOHHON KapTHHE OT JBYX

CI/IH(1)8.3HBIX KOTCPCHTHBIX UCTOYHUKOB




Hudpakuus  cBera.  JludpakumoHHas
pemérka. YcinoBue HAOMIOACHHS TIABHBIX
5.3.9 MaKCUMYyMOB npu MaJieHun

MOHOXPOMATHUYCCKOI'O CBCTa Ha

TUGPAKIUOHHYIO PEHIETKY

5.3.10 [Tonspu3anus ceeta

TexHuueckne yCTpPOMCTBA: OYKH, JIyIa,

¢doroanmapar, NPOESKIMOHHBIA ammapar,

5.3.11 MMKPOCKOII, TEJECKOTI, BOJIOKOHHAS
OITHKA, TppaKIuOHHAS pemeérka,
TOJIAPOUT
IIpakTuueckue paboTHI. H3mepenue

IIoKa3arciisd IMPCIOMIICHUSA. I/ICCJIGZIOBaHI/IC
5.3.12 i} 5
CBOHUCTB I/1306pa)KCHI/II/I B JIMH3aXx.

HabGmronenue qucnepcuu ceeta

RJIEMEHTHI CIIELIUAJILHOM TEOPUM OTHOCUTEJILHOCTH

I'paHunel DPUMEHMMOCTH KJIACCHUYECKOH
MEXaHUKH. [TocTynatet TEOPUHU
6.1 OTHOCHUTEIIBHOCTHU: WHBAPUAHTHOCTH
MOAYJNA CKOPOCTH CBE€Ta B BaKyyMe,

NPUHOHUII OTHOCUTCIIBHOCTU OUHIITEHA

6 OTHOCHUTEITHHOCTD OJTHOBPEMEHHOCTH.
6.2 3amemsieHHe BpEeMEHH U COKpalleHue
JUTHHBI
6.3 DHeprus U UMNYIbC CBOOOIHOM YaCTHIIBI

CBs3b Macchl C SHeEprueil U HMMITYJIbCOM
6.4 CBOOOMHOM YacTUIBl. OHEpPrus IMOKOs

CcBOOOIHOI YaCTHULIBI

7 KBAHTOBAS ®U3MKA
SJIEMEHTBI KBAHTOBOM OIITUKN

®otonbl. Popmyna [Inanka cBsi3u SHEPrUU
7.1 7.11 ¢doroHa ¢ ero uyactoTod. OHeprus u

UMITYJIbC GOTOHA

7.1.2 OTtkpbiTHE U uccienoBanue Gporodddexra.




7.2

7.1.3

7.14
7.15

7.1.6

Omeitet - AI. CroneroBa.  3aKOHBI
dotorddexra

YpaBHeHue DHHIITEHA s
dhororddekra. «Kpacnas TPaHMIIA
dotorddekra

Hasnenue ceera. Onbitel [1.H. Jlebenera
XHUMUYECKOE JICVCTBUE CBETA
TexHUYECKHE YCTPOMCTBA: (HOTOIIEMEHT,

(dhoTomaryuk, COJIHEUHAas Oarapes,

CBETOAHNO

CTPOEHUME ATOMA

7.2.1

Monenb atoma Tomcona. OTBITEL
Pesepdopna o uccinenoBaHUIO CTPOCHHUS

aToMa. HnaHeTapHa;I MOACIb aTOMa

7.2.2

[Tocrynater bopa. N3nyuenue u
HOMIOIIEHUE (POTOHOB IIpU  IEpexone
aToMa C OJHOIO YpPOBHS DJHEPIUHM Ha
npyroii. Buasl ciektpoB. CekTp ypoBHENR

QHCPIvur aTOMa BOAOpOaa

7.2.3

7.24

Bomnosrle cBoicTBa vactul. BoiHBI e
Bpoiiis. KopnyckyisipHO-BOJIHOBOM
nyanu3M. Jludpakiuus dIEeKTpOHOB Ha

KpHUCTaax

CrooHTanHOE U BBIHY)XXICHHOC H3JTYUCHHUC.

YcTpoiicTBO M MPUHIMIT pabOTHI J1azepa

7.2.5

7.2.6

TexHuuecknue yCTpOMCTBA: CHEKTPaIbHbIN
aHayu3 (CIEKTPOCKOI), Jia3ep, KBAHTOBBIM

KOMIIBIOTEP

[Ipaktuueckne  paborel. HabGmonenue

JIMHENYaToro CIICKTpa

7.3

ATOMHOE A1PO

7.3.1

7.3.2

Metoasl Ha6J'IIOI[eHI/I$I n perucrpanuun

OJIEMCHTAPHBIX YaCTHUI]

OTkpbITHE  pagUOAKTUBHOCTH.  OTBITHI




Pesepdopna mo ompeneneHuro  cocraBa
pamuoakTuBHOTO  m3mydeHus. CBoiicTBa
anbda-, 6eTa-, raMmma-u3nydeHus. Biusaue

PaaAOaKTUBHOCTH HA JKUBBIC OPIraHU3MBbI

OTkpplTUE  OPOTOHAa U HEUTpOHA.

Hyxnonnas moxens siapa ['eiizenbepra —
7.3.3

WBanenko. 3apsn siapa. MaccoBoe 4mciio

sapa. M3oTonsl

Anbda-pacna. DIJIEKTPOHHBIN u

MO3UTPOHHBIA  Oera-pacnman.  ['amma-
7.3.4
U3ITy4eHHE. 3aKkOH  paJiMOAaKTUBHOTO

pacmaga

OHeprus CBS3M HYKJIOHOB B  siIpe.

7.3.5
SAnepusie cunbl. J{edekt Macce saapa

Snepuble peakuuu. JleneHWe W CHHTE3

7.3.6
sep

S nepHbrit peakTop. TepMmosiiepHbIi

cuHte3. [IpoOnembl U  MEPCHEKTUBBI
7.3.7

SIIEPHOM  SHEPreTHUKU.  DKOJIOTMYECKHE

ACIEKTHI SIAEPHONU DJHEPIETUKU

DOneMeHTapHble  YaCTHUIIBI. OTKpbITHE
7.3.8 MIO3UTPOHA. dyHaaMeHTaIbHbIE

B3aUMOIEHCTBUSA

TexHuueckue  yCTpOMCTBA:  JTO3UMETP,
7.3.9 Kamepa BunbcoHa, sAnepHbIi peakTop,

aToMHas 6om0a
[Ipaktnyeckne pabotel. HccnemoBanme
7.3.10 TPEKOB YaCTHII (o TOTOBBIM
¢dotorpadusim)
DJIEMEHTHI ACTPOOU3UKNU

81 Bun 3Bé3gnoro Heba. Co3Be3nus, sSpKue

3Bé3}IBI, IJIaHETBI, UX BUIUMOC IBUKCHUC

ComHeyHas cucreMa. llnaHeTsl 3eMHOU

8.2
rpynnsl.  IInmaHeTsl-rMranTel M HX




8.3

CIIYTHUKH, KApJHWKOBBIC IIJIAHCTHI. Marisle

testa COTHEYHON CUCTEMBI

Comane, ¢orochepa u  armocdepa.

ConHeyHass aKTUBHOCTh

8.4

Hcrounuk sueprun CoJiHIla U 3BE3]1

8.5

3BE3/MbI, WX OCHOBHBIE XapPAKTEPUCTUKH:
Macca, CBETUMOCTb, PaJNyC, TeMIIeparypa,
HX B3aUMOCBSI3b. Jmarpamma
«CTIEKTPATbHBIA  KJIACC — CBETUMOCTB.
3Bé3npI  IVIABHOH  IMOCIEAOBATENIHHOCTH.
3aBUCHMOCTE «Macca — CBETHMOCTBY» JJIA

3BE3] TJIaBHOM IOCJICA0BATCIIBHOCTHU

8.6

###Par###BuyTpeHHee  CcTpoeHHe  3BE3L.
CoBpemeHHbIE MIPE/ICTABIICHHS 0
MpouCcXOkKIeHnn u dBomonuu ConHia u

3BE3]1. DTAIbI )KU3HU 3BE3]T

8.7

8.8

Mneunsiii  Ilyrp — Hama Ianakrtuka.
CnupanbHasgs  cTpykTypa [ amakTukwy,
pacmpeneieHue 3BE3N, Trasa U IBUIM.
[lonoxxenne wu gBuxenne ConHoa B
lanaktuke. Ilnockas wu  cdepuueckas

OOACUCTEMBI | aJlTakKTUKHA

Tuner ramaktuk. PagmorajakTWkn U

KBa3aphbl. YEpHBIE ABIPHI B Apax rajJakTUK

8.9

Bcenennas.  Pacmupenue  BceeneHHoM.
3akon Xabb6na. Pasz0eranue rajakTuk.
Bospact u pamuyc Bcenennout, teopus
bonpmoro B3pelBa. Mogens  «ropsuen

Bcenennoi». PenukroBoe usiyueHue

8.10

MacmtabHass ~ cTpykTtypa  Bcenennoil.
Meraranaktuka. Hepeménnsie mpoOieMbl

ACTPOHOMUHU




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

» ®usuka. 10 knacc. Mskumes I'.4., byxosueB b.b., Corckuit H.H.; mox
penakmueit [TapdentreBoit H.A. AkninonepHoe obmectBo «M3maTeancTBo
«ITpocsenieHue»

» Guzuka. 11 knacc. Mskumies I'.41., byxosues b.b., Hapyrun B.M.; non
penaknueii [TapdenteeBoit H.A. AknronepHoe o6mecTBo «M3marenscTBo

«ITpocBenieHue»

METOANYECKUE MATEPHUAJIBI JIUISA YUUTEJIA

» ®usuka. 10 knacc. Mskumes ['.4., byxosues b.b., Corckuit H.H.; mox
penakmueit [lapdpentreBoit H.A. AkuinonepHoe obmiectBo «M31aTeancTBoO
«ITpocsenieHue»

» ®usuka. 11 knacc. Mskumes ['.4., byxosues b.b., Hapyrun B.M.; nox
penakmueii [TapdpenTreBoii H.A. AkumonepHoe obimecTBo «3narenbcTBo

«IIpocBemienue»

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

1. bu6muoreka IJOK
2. Poccuiickas Onektponnas Lllkomna
3. OOpazoBarenbHBIN MOpPTaT Ha 6a3e MHTEPAKTUBHOM IaTdopmbl Yun.Py
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