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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢Qusuke 06a30BOro ypoBHS Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE TMOJIOKEHHM M TpeOOBaHUI K pe3yiabTaTam
OCBOCHHMSI OCHOBHOH 00pa3oBaTeNbHOM Mporpammsl, npeacTtaBieHHbx B OI'OC
COQO, a Taxke c¢ yuéroMm denepaibHON paboueil MporpaMMbl BOCIHUTAHHS U
KOHIIENINK TpenojaBaHus yueOHoro npeamera «dusmka» B 00pa3zoBaTelbHBIX
Opra"u3anusax Poccniickon denepanum, peANU3YIOIIUX OCHOBHBIE
oOpa3oBareibHbIe MPOTPAMMBI.

CopepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBaAHHE
€CTEeCTBEHHO-HAYYHOW KapTUHBI MHpa oOyuarommxcs 10-11 kmaccoB rmpu
oOyueHuu ux Qu3nke Ha 0230BOM YpPOBHE Ha OCHOBE CHCTEMHO-JECSATEIILHOCTHOTO
noaxona. Ilporpamma no ¢usmuke coorBerctByeT TpeboBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METalpPEeIMETHBIM pe3yJibTaTam
oOyuyeHus, a TaKKE YUYUTHIBAET HEOOXOAUMOCTb pPEATU3alUU MEXKIPEAMETHBIX
CBA3€H (PUBMKM C €CTECTBEHHO-HAyYHbBIMU Y4YE€OHBIMH IpeameTramMu. B Hel
ONPEENSIOTCS OCHOBHBIE LIETU M3Y4YEHHsS] (PU3HKM HAa YPOBHE CPEIHEr0 OOIIEro
o0Opa3oBaHusl, TIAHUPYEMBIE PE3YJIbTaThl OCBOEHUS Kypca (PU3HMKU: JIUYHOCTHBIE,
MeTanpeIMETHbIE, IPEAMETHbIE (Ha 6a30BOM YpOBHE).

[TporpamMma 1o (pu3mKe BKIIOYAET:

e IUJJAHUPYEMBIE PE3YJIbTATHI OCBOCHHMS Kypca U3k Ha 0a30BOM YpOBHE, B

TOM YHCJIE€ IPEIMETHBIE PE3YJIbTATHI IO r0J1aM 00yUYEHUS;

e cojepkaHue yaeOHoro nmpeamera « Pu3nkay 1o rojgaMm oOydeHusl.

®du3rka Kak Hayka O HauOoJsiee OOIIMX 3aKOHAX MPHUPObI, BHICTYyMAasl B
KayecTBe y4eOHOTo MpeAMeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHMI 00 okpyskaromiem mupe. LHIKoabHBIN Kypc PU3HKN — cUCTEMOOOpa3youi
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NUYECKHE 3aKOHBI
JeKaT B OCHOBE IIPOIICCCOB M SBIICHHWM, M3y4aeMbIX XHUMHEH, OHOJIOTHEH,
dbusnyeckoir reorpadueir u actpoHomued. Mcmonmb3oBaHME UM AKTHBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  ONpenensieT XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMH B cdepe DSHEPreTHKd, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IMOJIy4YeHHUs HOBBIX MAaTepHalioB C 3aJlaHHBIMU CBOMCTBAMU M APYTHX.
N3ydyenne ¢Gu3MKM BHOCUT OCHOBHOW BKJaJ B (POPMUPOBAHUE €CTECTBEHHO-
HAyYHOW KapTUHBI MHUpa OOydYarommxcs, B (HOPMUPOBAHHE YMEHUN TPUMEHSTH
HAy4YHbIA METOJI MO3HAHUS MPHU BHITIOJHEHUU UMHU Y4€OHBIX HCCIIEIOBaHUM.

B ocHOBy kypca (usuku i ypOBHS CpeaHero oomero oOpa3oBaHUS
NOJIOXKEH pAN HUACH, KOTOpPbIE MOXXHO paccMaTpUBaTh Kak MPUHLMUIIBI €ro
IOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SIBISIETCA JIOTMYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuasl U3 BCEX pa3fenoB (DU3UKH, BKIIFOYAET 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 TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTE€pPUU, BEIIECTBE U
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus mnpeanosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHMaa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM OOIIECTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMHU U SKOJIOTMYECKUMU MPOOIEMaMHU.

Hoes  npuxnaonot  uanpaenennocmu. Kypc ¢Gu3ukm mpeamonaraet
3HAKOMCTBO C IIUPOKHM KPYIrOM TE€XHHUYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
W3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcss TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKXe O00CYXIACHUs
po0JIeM pallMOHATIBFHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3MKU Ha YpPOBHE CPEAHEro OOIlero
oOpa3oBaHus SBIAIOTCS (hU3MUecKue TeopuH ((POpMHUpPOBAHUE MPEACTABICHUI O
CTPYKTYp€ MOCTpOeHUs (Pu3nueckoil Teopuu, posii PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLWIIOB B  COBPEMEHHBIX TMPEACTABICHHUSIX O MPHUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHHl, JJIsI ONUCAHUS ECTECTBEHHO-HAYyYHBIX SBJICHUN U
MIPOIIECCOB).

CHCTeMHO-AESATENbHOCTHBIN MOAX0 B Kypce (M3MKU pPealn3yeTcs Mpexie
BCEr0 3a CUET OpraHU3alUU SKCIEPUMEHTANIBHOU JESITEIbHOCTH O00YYaroluXCsl.
Jlns  6a3oBoro ypoBHsS Kypca (U3MKA — OTO HCIOJIB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OpATOPHBIX pPadoT,
KOTOpbI€ B Iporpamme 1o (usuke oObeIMHEHBI B OOIIMNA CIHCOK YUYCHUYECKUX
paKkTUYECKUX padoT. BhifeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
MPOBOAUMBIX JUUII KOHTPOJIE W  OIEHKH, OCYIIECTBISCTCS y4aCTHUKAMU
o0pa3oBaTeNBLHOTO TIPOllecCa HCXONd U3 OCOOCHHOCTEW IJIAHUPOBAHUSA U
ocHameHuss kaOmHera Qusmku. Ilpm dToM obOecrmieumBaeTcs  OBJIAJICHHUE
OOy4YaromMUMHUC YMEHHUSIMHU TPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCIICIOBAHUS
3aBUCUMOCTEM (DU3NYECKUX BEJIWYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHME YJIENAETCS PEHICHUIO PACYETHBIX M KA4YE€CTBEHHBIX
3amad. [Ipu 3TOM 11t pacuy€THBIX 3a/1a4 MPUOPUTETOM SIBISIIOTCS 3aJayd C SIBHO
3aIaHHON (PU3UYECKOM MOJIEIIbIO, TTO3BOJISIFOIINE MPUMEHSATh U3YYEHHbIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOr0 paszfena Kypca, TaK U HWHTErpUpYys 3HAHUS W3
pa3HbIX pa3zenoB. /(s KauyeCTBEHHBIX 3a/Ja4 NPUOPUTETOM SIBISIIOTCA 3aJaHUs HA
OOBSICHEHHE TPOTEKAaHUSI (PU3NYECKUX SBJICHHM U TPOILECCOB B OKPYXKAIOIICH
KU3HU, TpeOyromue BbIOOpa (PU3NYECKOM MOJEIM A CUTyallMM IPaKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBuum ¢ TpeboBanusimu DI'OC COO k MarepHalbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbI 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 kabuHere (pu3MKM JOKHO OBITH
HE0OX0aMMOe J1abopaTopHOE OOOpYMOBAaHWE IS BBITIOJHEHUS YKa3aHHBIX B
nporpaMmMme Mo (pu3uKe yUeHWYECKUX MPAKTUYECKUX paboT M IEeMOHCTPAIMOHHOE
o0opy10BaHHE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpMHpPYETCS B COOTBETCTBHM C
OPUHIIAIIOM MHUHUMAJIbHOM JOCTAaTOYHOCTH M  OOECHeurMBaeT IMOCTAHOBKY
NEPEYUCIICHHBIX B TporpamMme Mo (U3MKEe KIIOYEBBIX JIEMOHCTpAMid st
UCCIEIOBAHMUS  M3Y4YaeMbIX  SIBJIEHMA M  MPOLIECCOB, JMIUPHUYECKUX U
(GyHIaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUH.

JlaGopatopHoe 00OpynOBaHUE [UIsI YYEHUYECKMX MPAKTHUYECKUX pPaldoT
dbopmupyeTcss B BUJE TEMAaTHUYECKHX KOMIUIEKTOB M OOECIIEUMBAETCS B pacyéTe
OJTHOTO KOMIUIEKTa Ha JBYX oOydamommxca. TemaTHyeckue KOMILIEKTHI
71a00paToOpHOTO O00OPYAOBAHUS JIOJDKHBI OBITH IHOCTPOEHBI Ha KOMIUIEKCHOM
UCIIOJIb30BaHUHU AHAJOTOBBIX W LM(PPOBBIX NMPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE ITU(PPOBBIX 1a00paTOpUil.

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

e (opmupoBaHue HHTEpeca M CTpEeMJIEHUS OOYy4YaIOIIMXCA K HAyYHOMY
U3YYEHUIO TMPUPOJbI, PA3BUTUE HUX HMHTEUIEKTYaJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJI€ TIO3HAHUSA U (POopMUpOBaHUE
MCCJIEI0BATENHLCKOrO0 OTHOIIEHUS K OKPYKAIOLIUM SIBIICHUSM;

e (opMupoBaHME HAy4YHOIO MHPOBO33PEHHS KaK pe3yibTaTa HW3YYCHHS
OCHOB CTPOEHHMSI MaTepUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3HKY;

e (dopMmupoBaHHE YMEHHUU OOBICHATH SBICHUS C HCIOJIb30BAHHEM
bu3nYECKUX 3HAHUIA U HAYYHBIX JI0Ka3aTEIbCTB;

e (opmMupoBaHue NpenCTaBICHUNA O PONM (PU3UKHU AJI1 Pa3BUTHUSI JIPYTUX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHII.

JlocTrxeHne 3TUX Lened o0ecreynBaeTCsl pelieHneM CIIeIyIoNX 3a1ad B

npoluecce u3ydeHus Kypca GU3NKH Ha ypOBHE CPEHEro o01ero oopa3oBaHus:



e TmpuoOpeTeHWe  CUCTEeMBl  3HaHMH 00  o0mmx  (uU3MIECKUx
3aKOHOMEPHOCTSIX, 3aKOHax, TEOpUsIX, BKJTFOYASI MEXaHUKY,
MOJICKYJISIPHYIO  (DU3HKY, OJJIEKTPOJAMHAMUKY, KBAHTOBYIO (U3HUKY U
AIIEMEHTBI aCTPOPU3UKH;

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

e OCBOGHHE CIOCOOOB pEIIEHUs Pa3IUYHbIX 3a7a4 C SBHO 3aJlaHHOMN
dbu3nueckol MoOAENbI0, 3aJad, MOJApPa3yMEBAIOIIUX CaMOCTOATEIbHOE
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 METOJAaMHU CAMOCTOSITEIHHOTO IUIAHWPOBAHUS M TMPOBEACHUS
bu3nYECKUX SKCIIEPUMEHTOB, aHAIW3a W HMHTEpHpeTanuu uHpopmammu,
OTIpeIeNICHNS TOCTOBEPHOCTH MOTyUYEHHOTO PE3YIIbTaTa;

e CO3JaHME YCIIOBUH JJIsi Pa3BUTHSI YMEHHI MPOEKTHO-UCCIIEI0BATEIBCKOM,
TBOPYECKOH J1€ATEIbHOCTH.

Ha wuzyuenne ¢uszuku (6a30BbI ypOBEHb) Ha YPOBHE CPEIHEro OOIIETro
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 10 (QU3MKE TMepedeHb JIabOpaTOPHBIX M
MPAKTUYECKUX paldOT SABISETCS PEKOMEHIIOBAHHBIM, YYHTENb JEJNaeT BHIOOP
MpoBeNeHUsT J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
0COOEHHOCTEN 00yUarOIUXCS.



COAEPXKXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. ®u3uka ¥ MeTOAbI HAYYHOI'O MIO3HAHUS

®uszuka — Hayka o mpupoje. HaydHbie MeTOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Ponb 3KcniepuMeHTa W TEOPUU B MPOILECCE TO3HAHUS MPUPOIBI.
OKCIepUMEHT B (PU3HKeE.

MonenupoBanue ¢Gu3NYECKUX SBJICHUM M TporieccoB. HayuHble TUIOTE3HI.
dusnyecKkue 3aKOHbI M TEOPUHU. | paHUIBI TPUMEHUMOCTH (U3UYECKUX 3aKOHOB.
[IpuHIIUIT COOTBETCTBUA.

Pons u mecto ¢usuku B GOPMUPOBAHUU COBPEMEHHOM HAyYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN NEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHasloroBele M IM(POBBIE H3MEPUTEIbHBIE NPHOOPHI, KOMIIBIOTEPHBIC
JIaTYUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe JaBmKeHHE. OTHOCHUTEIHLHOCTh MEXaHUYCCKOIO IBHKCHUS.
Cucrema otcuéra. TpaekTopusi.

[lepemerieHre, CKOPOCTh (CpeaHSsI CKOPOCTh, MTHOBEHHAasl CKOPOCTh) H
YCKOPEHUE MaTepuajbHOW TOUKH, HUX TMPOEKIMU Ha OCU CHUCTEMBbI KOOpJIWHAT.
Clio)keHue nepemMeneHnil U CII0KEHNE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpJMHAT, CKOPOCTH, YCKOPE€HHUS, MNyTH U TNEpeMEIICHUS
MaTepUaIbHOW TOYKHU OT BPEMEHH.

CBoOosHOE nazieHre. Y CKOpeHre CBOOOIHOTO MaieHUSI.

KpuBonuueitnoe  aBrmkeHue. J[BUKEHME  MaTrepualbHOM TOYKM  TIO
OKPY>KHOCTH C MOCTOSSHHOM MO MOJYJIFO CKOPOCTBIO. YTJIOBast CKOPOCTh, JIMHEWHAS
ckopocTh. [leprnoa u yactora obpamenus. LleHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckue yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JIBI>KCHUE CHAPSIIOB, IIETTHBIC U PEMEHHBIC MEepeIayun.

Jlemoncmpayuu

Mogenb cucTtembl O0TCU€Ta, WLTIOCTPAIUMs KHHEMATUUECKUX XapaKTEPHUCTHK
JIBYDKCHUS.

[IpeobpazoBanue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AYXE U B Pa3peKEHHOM MPOCTPAHCTBE.

HaGnronenne nBukeHUs Tena, OPOIIEHHOTO TMOJ yrioM K TOPU3OHTY U
TOPU30HTAIBHO.



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hamnpagiienne ckopocTy Ipu ABMXKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHre HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEACICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLIEHHS MEXAY NYTSIMH, MPOUJICHHBIMU TEJIOM 34
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKH BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU KUIKOCTH.

N3yuyenue aBuKeHUS Tenna, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTH  ['amunes. IlepBeidi  3akoH  HbrotoHa.
NuepruanbHble CUCTEMBI OTCYETA.

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

3akoH BcemupHoro Ttarorenus. Cuia Tsokectr. llepBas kocmuueckas
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 conpOTUBIICHUS MPU IBUKEHUU TEJIA B )KUJKOCTH WJIU Ta3e.

[TocTynarensHOE U BpalllaTeIbHOE JIBIXKEHHUE a0COIIOTHO TBEPIOTO Tea.

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

TexHn4eckre yCTpOWCTBA M MPAKTUYECKOE MPUMEHCHHUE: MOAIINITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYyTHUKOB.

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 CKOJIbKEHUS.

YcioBust paBHOBeCHUs TBEPAOTO Teiia. Buibl paBHOBECHS.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



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

HUccnenoBanne yciaoBHMI pPaBHOBECHS TBEPAOTO Tela, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMnynbe MartepualibHOW TOYKU (Tea), 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 YIIPYTO
nedbopmupoBaHHor  npykuHbl.  [loTeHlManpHass  SHEprust Tejna  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHunanbHble W HEMOTEHUHUANbHbIE  CWibl.  CBsi3b  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 SHEPIHH
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznen 3. MoJgiekyasipHas Gu3NKa 1 TEPMOJTUHAMHUKA

Tema 1. Ocro8bl MONEKYNAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOW TEOPUH U UX OMNBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. Juddys3usa. Xapaktep ABUKEHUS W
B3aUMOJICMCTBUSI YaCTUIl BelecTBa. MOJENIn CTPOCHUs Ta30B, >KUIKOCTEH U
TBEPIBIX TEJ U 0OBSICHEHWE CBOMCTB BEIIECTBA HA OCHOBE ATHX Mojelieid. Macca u
pa3mepsl Monekyi. KonunyectBo BemectBa. [loctosiHHas ABoraapo.

TemnoBoe paBHOoBecue. Temneparypa u €€ usmepenue. lllkana temnepartyp
Llenbcus.



Mopnens  unpeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJIEKYJSIPHO-
KMHETUYECKOW TEOpUM HJACaNbHOTO raza. AOCOJIIOTHAs TeMmiepaTypa 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
BemlecTBa. ['paduueckoe NpeacTaBICHHE H30MPOIECCOB: 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,
U30ITPOLIECCHI.

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

TepmonnHamuueckass cucrema. BHYTpeHHsAS 3HEpPruss TEPMOJAMHAMHYECKOU
CUCTEMBI U croco0bl €€ n3meHeHus. KonmnuecTBo TermnoTsl U pabora. BHyTpeHHss
SHEPrusi  OAHOATOMHOTO  HWJeallbHOrO0  raza. Buasl  Teruionepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyUYCHHUE. Y IeJbHAs TEeIIOEMKOCTh BEIIECTBA.
KonruecTBo TEIIOTH MpH TEIIONEepeaye.

[Tonsitue 006 ammabatHom mpouecce. [lepBbiii 3aKOH TEPMOIMHAMUKH.
[IpumeHnenne mepBOro 3akoHa TEPMOJWHAMUKH K m3omporieccaMm. [ '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.



TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElNb
BHYTPEHHETO CrOpaHusi, OBITOBOW XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MeHeHue BHYTpPEHHEH HSHEpruu Tejla 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 koHJeHcamus. 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, KATIOPUMETP, TEXHOJIOTHUU MOJTYyUYECHHS] COBPEMEHHBIX MaTEpHaioB, 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, 1abopamopHule pabomuwl

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Pa3znea 4. JaekTpoanHamMuka
Tema 1. Inexkmpocmamuxa
DnekTpu3anmsl Tel. ODJEKTpUUEeCKUil 3apsia. JlBa BHIAa JJIEKTPUUYECKHUX
3apsinoB. [IpOBOJMHUKHM, OUANEKTPUKU U TOJYNPOBOAHUKHU. 3aKOH COXPAHECHHS
AIIEKTPUYECKOrO 3apsija.
B3aumoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHblil 3eKTpUUYECKUI 3apsi.
Onekrpudeckoe mnoje. Hanpsok€HHOCTh  anmekTpuueckoro mnoiia.  [IpuHuun



CYyNEPHO3ULIUNA FIEKTPUUYECKUX Mojeil. JIuHuKM HanpssKEHHOCTU AJIEKTPUUYECKOTO
oJIsl.

PaGora cumnm  snektpoctatmueckoro  moisa.  [lorenmuman.  PasHocTh
NOTEHUHUAIOB. [IpOBOOHMKM M AUARNEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
Jwusnexrpuyeckasi MPOHUIIAEMOCTb.

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

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

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3anmoeiicTBuE HaIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE T0JIE 3aPSKEHHBIX 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 3apsHKEHHOT0 KOHEHCAaTopa.

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, NapaieIbHOE, CMEIIAHHOE COETMHEHUE TTPOBOITHUKOB.

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.

DONeKTpOHHAasT  MPOBOJAMMOCTh  TBEPIBIX  METAUIOB.  3aBUCHUMOCTH
COTNPOTUBJICHUSI METAJLJIOB OT TemIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA JIEKTPOHHBIX MYYKOB.

[TonynpoBOHUKH. CobOcTBeHHas u puMecHast MIPOBOJAUMOCTh
noJIynnpoBoHUKOB. CBoiicTBa p—N-niepexona. [lomynmpoBoIHUKOBBIE TPUOOPHI.

DONeKTpUYeCKUid TOK B  pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIEKTPONUTUYECKAs TUCCOLUALUA. DIEKTPOIIN3.



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

TexHHu4ecKue YyCTpPOMCTBAa M TNPAKTUYECKOE NPUMEHEHHUE: aMIIEpPMETP,
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 JUIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepHaa.

CMeliaHHOE COeTMHEHNE TPOBOIHUKOB.

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

3aBUCUMOCTD COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[TpOoBOIMMOCTB AJIEKTPOIUTOB.

HckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSS MPOBOJAUMOCTD TUO/IA.

Yuenuueckuii sxkcnepumenm, nabopamopusvie pabomul

N3yyeHnue cMenaHHOrO COEIMHEHUS] PE3UCTOPOB.

W3mepenne 3JIeKTPOABUKYILEH CHIIbI UCTOYHHMKA TOKAa W €ro BHYTPEHHETrO
CONPOTHUBJICHUS.

HaGmroienne amexTpoiusa.

MesxknpeaMeTHble CBI3H

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

Mesicnpeomemnule nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAay4HbIH (akT, runores3a, (Quanueckas BeIMUYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIEPUMEHT, MOJEIUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHWEe CUCTEMbl ypaBHEHUM, JMHEWHas (yHKIMS,
napabona, runep0oiia, UX rpauKku U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI U X NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

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

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



ra3oB, DJJIEKTPUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHYECKAS] JMCCOLMALNSA,
rajbBaHUKA.

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

Texnonoeus: npeoOpa3oBaHUE IBUKEHUN C HCIOJIB30BAHUEM MEXaHU3MOB,
y4E€T TpEHUS B TEXHUKE, MOMAIIWIHUKHA, HCIOJIb30BAaHUE 3aKOHA COXPAHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHE), JBHUraTeilb BHYTPEHHETO
cropanusi, napoBasi TypOUHa, OBITOBOM XOJOJIMUIbHUK, KOHIULIHUOHEDP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIIOB, B TOM YHCIE HAHOMATEPHUAIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTPYWUHBIN MIPUHTED, AJIEKTPOHArpeBaTEIbHbBIC npuodopkI,
AIIEKTPOOCBETUTEBHBIE PUOOPHI, raIbBaHUKA.

11 KVIACC

Paznen 4. DiaekTpoauHaMuKa

Tema 3. Maznummnoe none. INeKmpoOMaZHUMHAA UHOYKUUA

[locTossHHBIE ~ MarHuThl.  B3aMMOAEMCTBHE  IOCTOSSHHBIX  MAarHUTOB.
MarnntHoe mone. Bexkrop marHuTHOM wuWHAYKUOMH. [IpyHIMO cyneprno3unuu
MAarHWTHBIX TMOJIeH. JIMNHMM MarHUTHOM MHAyKIuW. KapTuHa NMHUNA MarHUTHON
WHIYKIUU TI0JIS TIOCTOSIHHBIX MarHUTOB.

MarauTHoe 10JIe TPOBOJHMKA C TOKOM. KapTuHa JnMHUN MHIYKIUH
MAarHATHOTO TOJIS JUIMHHOTO IPSIMOIO NMPOBOJHHWKA M 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJHUKA, KaTylIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoneicTBre npoBOJHUKOB €
TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuina JlopeHua, €€ MOyJb U HanpaBiieHUE. JIBUKEHHE 3apsSyKEHHON YaCTHUIIbI
B OJIHOPOJIHOM MarHuTHOM mose. Pabota cuibl Jlopeniia.

SIBeHne ANEKTpOMAarHWTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHMTHOM
WHAYKOUU. OJEKTPOABIDKYLIas Cuila HWHAYKIUH. 3aKOH 3JIEKTPOMAarHUTHOMN
nHaykunu @apanes.

BuxpeBoe dleKTpUYECKOe Ioyie. OJIEKTPOIABWXKYIIAs CUJa WHIYKIUU B
IIPOBOJAHUKE, IBHXKYILEMCS IOCTYNIATENBHO B OTHOPOJHOM MarHMTHOM TIOJIE.

ITpasuno Jlenua.

NHayKTUBHOCTE.  SIBIIEGHME CAaMOMHIYKLUWHU. OJEKTPOABMXKYyLIas  cujia
CaMOWHIYKLIMH.

DHEPrust MAarHUTHOTO TOJIS1 KATYLIKH C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.

TexHuyeckue yCTpOMCTBA M NPAKTHUYECKOE INPUMEHEHHE: IOCTOSHHBIE
MAarHuThl, 3JEKTPOMArHUTHI, JJIEKTPOABUTATEb, YCKOPUTENIN DJIEMEHTapHBIX
YacTHUL, MHAYKIIMOHHAS [1€Yb.



Llemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO IyYKa MarHUTHBIM IOJIEM.

JIvHUM UHAYKIIMM MarHUTHOTO MOJIA.

B3anmoseiicTBue 1BYX NIPOBOJHUKOB C TOKOM.

Cunia Ammnepa.

JevictBue cuibl JIopeHa Ha MOHBI SJIEKTPOJIUTA.

SIBNIeHNE >IIEKTPOMArHUTHON MHAYKIINAH.

[IpaBuno Jlenna.

3aBUCHUMOCTh JJIEKTPOJABUKYIIEH CHIIBI MHAYKIHH OT CKOPOCTH WU3MEHEHUS
MarHUTHOrO MOTOKA.

SBneHue cCaMOMHIYKLIHH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBHS MOCTOSSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBJICHUS 3JIEKTPOMAarHUTHOW UHTYKLIUU.

Paszpgea S. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHuUmHbsle KOAe0AHUA

KonebGarenbnas  cucrema.  CBOOOAHBIE  MEXaHUYECKHWE  KOJEOAHHUS.
["apmonnyeckue konedanus. [lepumon, wacrora, ammumryga u (aza KoseOaHUU.
[Ipy>XMHHBIN MasTHUK. MareMaTH4eCKUii MAasATHUK. Y PABHEHHE T'apMOHUYECKHUX
kosebanwuii. [IpeBparieHue HEpruu MpU rapMOHUYECKUX KOJICOaHUSIX.

Konebarenbubiit  koHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHHS B
UJCATbHOM KOJeOaTeIbHOM KOHTYpe. AHAJOTUS MEXKIYy MEXaHUYEeCKUMU U
ANEKTPOMAarHUTHIMU KoJjieOanusiMu. dopmyna TomcoHa. 3akoH coxpaHeHUs
HHEPrUU B UJ€ATBHOM KO0JI€OATEIHbHOM KOHTYDE.

[TpencraBienue o 3aTyxarouux KojeOaHusX. BeIHYX€HHbIE MEXaHUUECKUE
kosieOanus. Pezonanc. BoiHykA€HHbBIE 3JIEKTPOMarHUTHbBIE KOJICOaHMUSI.

[lepemennpli TOK. CHHYCOMAAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
IIEPEMEHHOTO TOKAa. AMIUIMTYIHOE€ M JCUCTBYIOIIEE 3HAYEHUE CHUJIbl TOKA W
HaIpsHKEHUS.

Tpancdopmarop. [IpousBoacTBo, mepeaadya U MOTPEOSICHUE DICKTPUICCKOM
DHEPrUr. DKOJIOTMUECKUE PUCKHU MPU MPOU3BOACTBE IJIEKTpodHepruu. KymnbTypa
VCIIOJIb30BaHUS JIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHudeckue yCTpOMCTBA U NPAKTUYECKOE IPUMEHEHUE: DIECKTPUUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOIO TOKA, TMHUH JIEKTpONepe1ay.

Jlemoncmpayuu

HccnenoBanne mnapamMeTpoB KoJeOaTeNbHOM cHUCTeMbl (NMPYXUHHBIA WIH
MaTEeMaTUYECKU MASITHUK).



Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanue CBONCTB BBIHYKIEHHBIX KOJIEOaHUIA.

Habmronenue pezoHanca.

CB0OOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

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

Pe3oHaHC mnpu MOCIENOBATEIbHOM COEIMHEHHH pE3UCTOpa, KaTYyIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb THHUYU IEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomul

HccnenoBanue 3aBUCMMOCTH TEPUOJIa MalbIX KOJeOaHHU Tpy3a 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 3ByKa. Beicora ToHa. TemOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3YyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumHuas opuenTtanus BektopoB E, B, V B anekrpomarautHoi BoiHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTpaX€HUE, MPEJIOMIICHUE, Moygpu3anus, Judpakuus,
uHTepdepenus. CKOpocTb 3JEKTPOMArHUTHBIX BOJIH.

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

[IpyHIMTBI paguOCBs3U U TeneBUAcHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHU4ecKue yCTpPOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: MY3bIKaJIbHbBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBasl [IMarHOCTHKAa B TEXHHKE M MEIMIIMHE, pajaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBU-nieys.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJI0JIbHBIX BOJIH.

KoneOGmromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGmrogenue orpakeHus: M NpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nntepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI1 pEe30HAHC.

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



HccnenoBanrie  CBOMCTB  3JIEKTPOMArHUTHBIX  BOJIH: OTpPaKEHHE,
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. [IpenenpHbll yroa MOJHOTO
BHYTPEHHETO OTPAKCHHSI.

Hucnepcus ceeta. CroxxHbIi cocTaB Oenoro cBeta. LIBer.

CobOuparormyie W pacceuBaroiue JUH3BL. ToHkas mauH3a. DOKycHOE
paccTosTHUE W ONTUYECKas cuiia TOHKOM JuH3bl. [locTpoenue uzoOpaxkeHUil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JTaBa€MO€ JINH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKOU ONITUKH.

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

Hudpakuus cBera. JudpakiuoHHas pemérka. YclIoBUE HaOIIOICHUS
IJIaBHBIX ~MAaKCUMyMOB TIpM  TAJCHUM MOHOXPOMATHYECKOrO0 CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuyeckue yCTpoOMCTBa M TMPAKTHUYECKOE MPUMEHEHUE: OYKH, JyIa,
dboToanmnapaT, MPOCKIMOHHBIA amnmapaT, MHUKPOCKON, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIéTKa, MOJISIPOUI.

Jlemoncmpayuu

[IpssMONMHEHOE pacCpOCTPaHEHUE, OTPAKEHUE M TMPEIIOMIICHUE CBETA.
OnTuyeckre mpruodOpBHI.

[TonmHOE BHYyTpeHHEE OTpaxkeHne. Mojiesib CBETOBOAA.

HccnenoBanue CBONCTB M300paKEHUH B JIMH3aX.

Mopenu MUKpocKoIma, TeJIeCKomna.

Habmronenne natepdepeHIny CBETA.

HaOmronenue nudpakiuu cBera.

HaGmronenue nucnepcuu cBera.

[TonyuyeHue ciekTpa ¢ MOMOIIBIO MPU3MBI.

[Toy4yeHue cexkTpa ¢ mMOMOIIbI0 TUGPAKIIUOHHON PEIIETKY.

Hab6nronenue nonsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabonvl



W3mepeHne nokasaress NpesioMIIeHNs CTEKIIA.
HccnenoBanue cBONCTB M300pakeHU B JTMH3AX.
HaOmronenue nucnepcuu cBera.

Pa3znesn 6. OcHOBBI CIeNHAJIBHON TEOPUHM OTHOCUTEILHOCTH

['panuiel TPUMEHMMOCTH  Kjaccuyeckod — mexaHuku.  [loctynaTs
CIEUUAIBHOW TEOPUM OTHOCUTEIBHOCTU: WHBApPUAHTHOCTH MOJAYJSL CKOPOCTH
CBETa B BaKyyMe, MPUHIIUI OTHOCUTEIHbHOCTH DUHIIITECHHA.

OTHOCHUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEJJIECHUE BPEMEHH U COKPAIICHUE
JUIMHBIL.

DHEprus U UMITYJIbC PEIATUBUCTCKON YaCTHUIIBI.

CBs3b MaccChl ¢ SHEPrUel U UMITYJILCOM PEIITUBUCTCKON YaCTUIIbl. DHEPTUS
ITOKOSI.

Pazgen 7. KBanToBasi pusuka

Tema 1. Inemenmul K6AHMOBOU ONMUKU

®otonsl. opmyna [1nanka cBs3u 3HEpruu (HOTOHA C €r0 YACTOTOM. DHEPTHs
U UMITYJIbC (POTOHA.

OtkpeiTre u uccnenoBanue Gorordpdexra. Onpitel A. I'. CroneroBa. 3akoHBI
dotorpdekra. YpaBuenue DunmTeitHa st hoToddpdexra. «KpacHas rpaHunar
dboToarddexra.

Jasnenue ceera. OnwiTel I1. H. JIeOenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHuyeckue yCTpOWCTBa W MPAKTHUECKOE NpPHUMEHEHHE: (HOTOIIEMEHT,
dboToMaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®o1o3(p(DHEeKT Ha YCTAaHOBKE C IMHKOBOW MJIACTUHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oTodhDEKTa.

Ceeroauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHHio 0 -4acTHII.
IImanerapHas Mmogmens aroMma. llocrynatel bopa. M3nydyenue u moriomeHue
(GOTOHOB TpU TEpexoje aToMa C OJHOTO YPOBHS DHEPTHHM Ha Jpyroil. Buiel
cnekTpoB. CIIEKTp ypOBHEW 3HEPTHH aTOMa BOAOPO/IA.

BosHoBBIE cBOMcTBa yacTull. BonHbl ne bpoinsa. KopnyckynsipHo-BOIHOBOM
Ty aliu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyYEHHUE.

TexHn4eckrue yCTPOMCTBA M MPAKTUYECKOE NPUMEHEHHE: CIIEKTPaJbHbBIN
aHanu3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBII KOMITBIOTED.



Llemoncmpayuu

Mopnens onsita Pesepdopra.

Onpenenenue AJIMHBI BOJIHBI J1a3epa.

HabGnronenue iMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

Habnronenue IMHEHYaToro CuekTpa.

Tema 3. Amomnoe sa0po

OKCIEpUMEHTBI, JI0KA3bIBAIOIIUE CIOXKHOCTh CTpoeHUs Anpa. OTKpbITHE
pagunoaktuBHOCcTH.  OmbiTel  Pesepdopaa  mo  ompenmeneHuro  cocrapa
panuoakTuBHOrO wu3mydeHus. CBoiictBa amnbda-, Oera-, raMMa-u3IydCHHS.
Bimsinue paaMoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

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. SAaepHbie cuibl. Jledexkt 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.

MeTob! HaOIOIEHUS M PETUCTPAIMK 3JIEMEHTAPHBIX YACTHII.

dyHIaMeHTanbHbIe B3auMOJIeHCTBUA. EAMHCTBO pu3nueckoi KapTUHBI MUPA.

TexHuyeckue yCcTpoucTBa U IMPAKTUUECKOE ITPUMEHEHHUE: TO3UMETP, KaMmepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CUéTYrK MOHU3HPYIOIINX YaCTHUL.

Yuenuueckuii skcnepumenm, nabopamopuvie pabomul

HccnenoBanre TpEKOB YacTHUIL (M0 TOTOBBIM (OTOrpadusim).

Pa3zgea 8. DiieMeHTBI ACTPOHOMHUM U ACTPOPUIMKH

Otanel pa3BuTUA acTpoHoMuUU. [IpukIagHOE 1 MUPOBO33PEHYECKOE 3HAUYCHHE
aCTPOHOMHUH.

Bun 3Bé&3nmHoro nHeba. Co3Be3mms, sSpKue 3BE3NBI, IUIAHETHI, MX BHJIMMOC
JBIDKCHUE.

CosiHeuHas cucrema.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprum CojHI@ U 3BE3.
3BE3/bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpaMma «CHEKTpaJbHBIM Kjlacc —
CBETHUMOCTBY». 3BE3/bl TJIaBHOM MOCIEI0BATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JJI1 3BE3]l TJIABHOM MOCJEI0BATEIbHOCTH. BHYTpeHHEE CTpOEHHE



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

Mneunsiii Ilyte — Hama [Namaktuka. Ilomoxenue n nBukenue ConHia B
INanaktuke. Tunel ramaktuk. Paguoranaktuku u kBazapsl. YEpHbIE ABIPHI B sApax
TaJIAKTHK.

Bcenennas. Pacumupenne Beenennoit. 3akon Xa00a. Pazberanue rajakTuk.
Teopus bonpmoro B3peiBa. PenmukToBOE M3IydeHUE.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMMUH.

Vuenuuecxue nabnrooenus

HaOnroienusi HEeBOOPYKEHHBIM 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

Ponp ¢u3uku W acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M ATUYECKOU c(pepax nesTeIbHOCTH YEJIOBEKa, POJIb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAy4yHON KapTUHE MHpPA, POJIb (GPU3UUECKONU TEOPHUH
B (GOpPMHUPOBAHUM TPEACTABICHUN O (PU3NYECKON KapTUHE MHpaA, 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 MEXIIPEIMETHBIX CBA3CH C KypCcaMH MaTE€MaTHKH,
OHOJ0ruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mesicnpeomemuvie nonsmusi, CBSI3aHHBIE C U3YYEHHUEM METOJOB HAYYHOTO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, rumore3a, (u3myeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOJICHUE, SKCIIEPUMEHT, MOJICTUPOBAHNE, MOJICIb, U3MEPECHHE.

Mamemamuxa: peumieHHWE CHCTEMbl YPAaBHEHUH, TPUTOHOMETPUUYECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAaHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJECTBO, BEKTOPbl M MX MPOEKIWH HA OCU KOOPAWHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMH, TPU3HAKK TOJ00US TPEYTrOJIbHUKOB,
OTIpeJIeIICHHE TUTONIAIN TIOCKUX PUTYp B 00BhEMa Tell.

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

Xumus: CTPOCHHE aTOMOB M MOJIEKYJI, KPUCTAUIMYECKAST CTPYKTYypPa TBEPIBIX
TeJI, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKOW PEMIETKH, CHEKTPaTbHBIN
aHaJIn3.



l'eocpagpua: MarHuTHBIE TIONMIOCA 3€MJIM, 3aJ€Kd MAarHuTHBIX PYII,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNUE 3EMIICTPACEHUH.

Texnonocus: JIMHAKA DJIEKTPOIIEpeNad, TIEHEpaTop IEPEMEHHOIO TOKa,
JIEKTPOJBUTATENb, WHAYKIMOHHAS II€Yb, pajap, PaauONpPUEMHHK, TEIEBU3O0P,
aHTeHHa, TenepoH, CBY-meub, NMpOEKIIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
CoJTHeuHas Oatapesi.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OGPA30OBAHUA

OcBoenne yueOHOro mnpeamera «®Du3nka» Ha YpPOBHE CpPEIHEro OOIIEro
obOpa3zoBaHus (0a30BBIM YPOBEHB) JOIKHO OOECIEUUTHh JTOCTHIKEHHUE CIICTYIOIIUX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMUHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHS yaeOHOTO TpenMeTa «Du3uka» TOIKHBI
OTpaxkaTb TOTOBHOCTh M CIOCOOHOCTh OOYyYaroUuxcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMENH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPaJAWIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0OIIecTBa, PaCHIUPEHHE >KH3HEHHOTO
OTIBITA M OTIBITA JESATEILHOCTH B IPOIIECCE PeaIM3aIllii OCHOBHBIX HaIpPaBJICHHUH
BOCITUTATEIBHON JIEATEILHOCTH, B TOM YHCJIC B YACTH:

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpPMHPOBAHHOCTH TPAKIAHCKOHN MO3UIINN 00YUJaOIIET0oCs KaK aKTUBHOTO H
OTBETCTBEHHOTO WIEHA POCCUHUCKOTO OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIIECUYETOBEUYECKMX T'YMAaHHCTHUYCCKHX U
JIEMOKPaTUYECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIbHOCTh B MHTEpEcaxX Ipa)kJIaHCKOTO
o0IIecTBa, y4acTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHON OPraHU3aIliN;

yYMEHUE B3aUMOJICHCTBOBATH C COITMATbHBIMH HHCTUTYTAMU B COOTBETCTBUU C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTAPHOU U BOJIOHTEPCKOM JIEATEITLHOCTH,

2) NaTPHOTHYECKOT0 BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON HUJICHTUYHOCTH,
NaTPUOTHU3MA;

[IEHHOCTHOE OTHOIIIEHHE K TOCYJAapCTBEHHBIM CHMBOJIAM, JOCTHKCHHSIM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUICCKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHWCJIE B
JEATEIIbHOCTU YYEHOT0;

OCO3HAHME JIMYHOTO BKJIaJa B TIOCTPOCHHUE YCTOHIMBOTO OYAYIIEro;

4) 3CTeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOIICHUE K MUPY, BKJIFOYAs AICTETUKY HAYYHOT'O TBOPYECTBA,
pUCYIIEro (pu3nYecKoi HayKe;

5) TpyA0BOT0 BOCIIUTAHUSI:



UHTEpEC K pa3lnyHbIM cdepaM MpodhecCHOHATbHON IEeATENbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKON U TEXHUKOM, yMEHHE COBEPIIATh OCO3HAHHBINA BBIOOD
Oynymeit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa30BaHUIO U CaMOOOPa30BaHUIO B 00JaCTH
(bU3UKY HA IPOTSHKEHUU BCEH JKU3HU;

6) 3K0JI0rHYecKOro BOCIIUTAHUS

c(OPMUPOBAHHOCTH IKOJIOTUYECKON KyJNbTYpbl, OCO3HAHHE TJI00aIBHOTO
XapaKkTepa SKOJOTUYECKUX MPoOIieM;

IJJAHUPOBAHUE U OCYLIECTBICHUE AEHCTBUI B OKPYKAIOILIEH Cpelle HA OCHOBE
3HAHUS LEeJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

pacHIMpEHUE OIbITAa JEATEIbHOCTH SKOJIOTMYECKOM HAINpPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (PHU3UKeE;

7) HIEeHHOCTH HAYYHOTO MO3HAHUSA:

C()OPMUPOBAHHOCTb MHPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAHME ULEHHOCTH HAy4YHOW JESTEeIbHOCTH, TOTOBHOCTH B IIpOIECCEe
u3ydeHus: (QU3UKKA  OCYHIECTBISITh  MPOEKTHYID M HCCIEIOBATEIbCKYIO
NEeATEIbHOCTh MHIUBUYAIbHO U B IPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE /1eiiCTBUS
ba3zoBble 1ornueckue aAecTBu:
CaMOCTOATENLHO  (QOpMyJIHpOBaTH W aKTyaJIU3UpOBaTh  MpodJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTpENCNATh e JACSITCIBHOCTH, 3aJaBaTh IapaMeTpbl M KPUTEPUU HX
JIOCTHIKEHUS,
BBISIBIIAITH  3aKOHOMEPHOCTH W MPOTHUBOPEUMS B  PacCMAaTPUBAEMBIX
(bU3UYECKUX SIBICHUSIX;
pa3palaThiBaTh IJIAaH PEIICHUS MPOOJEMBbI ¢ YU4ETOM aHaIM3a UMEIOIIUXCS
MaTepHaTbHBIX M HEMATePUATLHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBHI B IESITEIIbHOCTh, OIICHUBATh COOTBETCTBHE PE3YJIHTATOB
IEJI5IM, OLICHUBATh PUCKH TIOCTIEACTBUMN JACSITEIBHOCTH;
KOOPJIMHUPOBaTh W  BBHINIOJHATH pabOTy B  YCJIOBHSAX  PEaJbHOTO,
BUPTYaJIbHOT'O 1 KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBHSI,
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX MTPOOIIEM.
ba3oBble ucciaenoBare/ibCKue 1eCTBUA:
BJIAJCTh HAyYHOW TEPMUHOJOTHEH, KIFOUEBBIMH TOHITHUSIMU M METOJAMH
bu3nuecKoil HayKH;



BJIa/IeTh HaBBIKAMHU Y4eOHO-MCCIIEA0BATEIbCKON U MPOSKTHOW AESITeNbHOCTU
B 005acTH (PU3UKU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOATEIHHOMY MOUCKY
METOJIOB pelIeHHs 3ahad (U3MUECKOTO COJAEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/I0B [TO3HAHMS;

BIAJCTh BHUJAMH JEATEIBHOCTH IO TMOJIYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETalluY, MPeoOpPa3oBaHUI0 W 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 €€ pellIeHUs, HaXOAUTh apryMEHTHI JIsl JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHUM, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEIICHMUS;

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

CTaBUTb U (HOPMyJIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa3oBaTEIbHOU
JESITEIbHOCTH, B TOM YHCJIC TIPU N3YYCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

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

YMETb UHTEIPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00IacTe;

BBIIBUTATh HOBBIE HJICH, MPEJIaraTh OPUTHHAIBHBIC TTOAXO0IbI 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 OCYIIECTBIIATh IOMCK, aHaJu3,
CHUCTEMAaTH3alMI0 ¥ WHTEPIPETANI0 WHGOPMALMK Pa3INYHbIX BHIOB U (POpM
IIPEICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTHh UH(OpMALIHH;

UCIIONIb30BaTh  CpeAcTBa  MH(POPMAIMOHHBIX M KOMMYHHMKAIIMOHHBIX
TEXHOJOTHA B PEIICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/lad ¢ CcOoOMIoJieHueM TpeOOBaHUM HSPrOHOMHMKU, TEXHUKH OE€30MaCHOCTH,
THTHUEHBI, PECypcocOepeKeHHs, TMPaBOBBIX M  OTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30MTaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOTO COAEpX aHUs B pa3IMuHbIX (opMaTax ¢
yu€TOM HazHaYeHHsI MHPOPMAIUH U 1IEJICBOU ayJAUTOPHH, BHIOMpAas ONTUMAIBHYIO
dbopMy mpeAcTaBIeHUS U BU3yaTu3allnu.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe AeHCTBHS:
OCYILECTBIISATH OOIIEHNE HA YpOKax (PU3UKH U BO BHEYPOUHO JIEATENBHOCTH;
pacro3HaBaTh MPEANOCHUIKA  KOH(DJIUKTHBIX CUTyallUH W CMAr4ath
KOH(JIUKTHI;



pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOKO TOYKY 3PEHHS C HCIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

NOHUMAaTh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
paboTHI;

BbIOMpaTh TEMATUKY W METOJbl COBMECTHBIX IEHCTBHI C y4€TOM OOLIMX
MHTEPECOB M BO3MOYKHOCTEN 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 paboTHlI;

OLICHMBATh KayeCTBO CBOEr0 BKJIAJa W KAXKIOTO YYaCTHHKAa KOMaHJIbl B
OOIIHiA pe3yNIbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

npemjlaraTb HOBBIE IPOEKThI, OLICHWBATh WJEH C IMO3WLIHMH HOBU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISITh [O3UTUBHOE CTPATETMYECKOE IMOBEACHUE B PA3IUYHBIX
CUTYaLHSIX, TPOSABIISITH TBOPYECTBO U BOOOPAKEHUE, ObITh MHULIUATHBHBIM.

PerynsiTuBHbIE YHHBepcaJbHble y4eOHbIe NeiCTBUSA
Camoopranusamnus:

CaMOCTOSITENIFHO OCYILECTBIIATh MO3HABATEIbHYIO JEATEIBbHOCTh B 00JIacTH
(U3MKM W acCTPOHOMHUH, BBISBIIATH MPOOJEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOSITEJIbHO COCTaBJIATh IUIaH PEIICHUs PacdyE€THBIX U KaueCTBEHHBIX
3a]a4, [JIaH BBIOJIHEHUS TPAKTUUYECKON pabOThl ¢ yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEATIOYTECHUM;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuIMpsTh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHHI;

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

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO S3PYAMIMH B 00JacTH
(U3HUKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHbIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, YJMOLMOHAJIBHBIN HHTEJJICKT:

JlaBaTh OLIGHKY HOBBIM CHUTYyallMsIM, BHOCUTb KOPPEKTHUBBI B JESATEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISM;

BJIAJE€Th  HABBIKAMM  TO3HABATENBHON  peduieKCMH KakK  OCO3HAHMS
COBEPIIAEMBIX JIEWCTBHM M MBICIUTENBHBIX NPOLECCOB, WX PpE3YJbTaTOB U
OCHOBaHUI;

UCIIOJIb30BaTh MPUEMBI PeIIEKCHU ISl OLIEHKH CUTYalllH, BIOOpa BEPHOTO
peuieHus;



YMETh OIIEHWBATh PUCKH W CBOCBPEMEHHO MPUHUMATH PEIICHUS IO WX
CHUKCHHUIO;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
JeSITEIIbHOCTH;

PUHUMATH Ce0sl, MOHMMAsi CBOM HEIOCTATKU M JOCTOMHCTBA,

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TMPH aHAINU3E pe3yIbTaTOB
JeSITEIbHOCTH;

pHU3HaBaTh CBOE MIPABO U MPABO JPYTUX HA OIMIUOKH.

B mpomecce DOCTHXKEHHS JIMIHOCTHBIX PE3YJIbTAaTOB OCBOCHHS MPOTPaAMMBI
no ¢u3MKe IS YPOBHS CpPEIHEro oOIero ooOpa3oBaHUs Yy OOydYarOIIUXCs
COBEPIICHCTBYETCS AMOILIMOHAJIbHBIH UHTEIJICKT, Ipenoararonmn
c(OpMUPOBAHHOCTD:

CaMOCO3HaHUS, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOLIMOHAIBHOE
COCTOSIHUE, BUJIETh HANPABICHUS PA3BUTHUS COOCTBEHHOM AMOIIMOHAILHON CeEpHI,
OBITH YBEPEHHBIM B ce0€;

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

BHYTPEHHE MOTHBAIMH, BKIIOYAIOIIEH CTpPEMJICHUE K JIOCTHUKEHUIO LIETU U
yCrexy, ONTHMU3M, WHHUIIMATHBHOCTh, YMEHHE JEHCTBOBATh HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
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.

HNPEAMETHBIE PE3YJIBTATBI

K koniy obyuenuss B 10 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YUArOUTUXCSI YMEHHIA:

JEMOHCTPUPOBATh Ha TMpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUHU
COBPEMEHHOW HAay4YHOW KAapTUHBI MUpPA, B PAa3BUTUHU COBPEMEHHOW TEXHHUKU U
TEXHOJIOTUH, B TPAKTUYECKOM JEATEIIBHOCTH JIFOJIEH;

YUYUTBIBATh TPAHUIBI TPUMEHEHHS U3YyUYCHHBIX (DU3UYECKUX MOJCINICH:
MaTepHaibHas TOYKa, MHEPIIUAIbHAS CHCTeMa OTCUETa, abCOMIOTHO TBEPIOE TEIO,
WJICAIBHBIN Ta3, MOJEIIM CTPOCHUS Ta30B, )KUIAKOCTEH U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUECKUH 3apsijl PU pPelIeHn: (PU3NIECKux 3a/ad;

pacrno3HaBaTh (pU3MYECKHE SIBJICHUS (MPOLECChl) U OOBICHATh UX Ha OCHOBE
3aKOHOB MEXAHWKH, MOJIEKYJIAPHO-KUHETUYECKOW TEOPHUHM CTPOCHHMS BEIIECTBA U



ANEKTPOAMHAMUKHU:  PABHOMEPHOE U  PABHOYCKOPEHHOE  MPSMOJUHEWHOE
JBIDKEHUE, CBOOOJHOE TajeHrue TeJ, JBMKEHUE 10 OKPYKHOCTH, WHEPIHS,
B3auMoieicTBue Ten, auddy3us, OpOyHOBCKOE ABUKEHHUE, CTPOCHUE JKUIKOCTEH
U TBEPABIX TEJ, U3MEHEHUE 00bEMA TeJl IIPU HArPEBAHUU (OXJIAXKICHUH ), TETLIOBOE
paBHOBecHE, WCIIApEeHUE, KOHACHCAIMs, IMJIaBJIEHUE, KPUCTAJUIM3alus, KUIICHHE,
BJI&YKHOCTh BO3/lyXa, MOBBIIICHUE JIaBJICHUS ra3a MpU €ro HarpeBaHUM B 3aKPHITOM
COCyJlle, CBSI3b MEXKAY IMapaMeTpaMu COCTOSIHUS Tra3a B  HM30MpPOIECccax,
AIIEKTPU3AIUS TEJ, B3AUMOJICHCTBUE 3aPS/IO0B;

OMKCHIBATh MEXAHUYECKOE JBIKEHUE, UCIONB3YS (DU3MUYECKUE BEITUUYMHBI:
KOOpJIMHATa, MyTh, NEpPEMEIIeHHE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHa,
UMITYJIbC Te€Jla, KHHETUYECKasi SHEPrusi, MOTECHIMAIbHAS SHEPIrusi, MEXaHUYeCcKas
paboTa, MeXaHWYECKass MOIINHOCTh;, MPU ONKHCAHUU MPABWIBHO TPAKTOBAThH
(bu3MYEeCKUl CMBICT MCIOJIb3YeMbIX BEJIMYMH, WX OO0O3HAYCHHUS M €JIMHUIIBI,
HAXOoJUTh (OPMYJIbI, CBSA3BIBAIONINE JIAHHYIO (DU3UYECKYIO BEJIMUUHY C APYTUMU
BEJIMYMHAMU;

OMUCHIBATh M3YyYCHHBIC TEIJIOBBIE CBOWCTBA TE€JN M TEIUIOBBIC SIBICHUS,
UCIONB3yd (U3MUYECKUE BEIMYMHBI: JABJICHHE Ta3a, TeMIleparypa, CpeaHss
KMHETUYECKasi SHEPrus XaOTUUYECKOrO JBHKEHHUS MOJIEKYJ, CPEAHEKBaApaTUYHAs
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIUIOThI, BHYTPEHHSs JHEprusi, padbora rasa,
KO3(PGUIIMEHT TMOJIE3HOTO JACHCTBHUS TEIUIOBOTO JBUTATENs; MpPU OMNHCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUI CMBICH HCHOJb3YeMbIX BEJIMYMH, HX
0o0O3HAaUeHUsT W EAUHUIIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JaHHYIO
(bU3MYECKYI0 BEIMYHUHY C IPYTUMH BEJIMUMHAM;

OMUCHIBATh U3YUEHHBIE AIEKTPUUECKUE CBOKMCTBA BEILIECTBA U SJIEKTPUUECKUE
sBJICHUsL (TIPOLIECChI), UCTIONB3YSl (PU3NUYECKUE BEITUUYUHBI: DJICKTPUYCCKUM 3apsij,
AIIEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD TMOJIsI, MOTEHIMAN, PAa3HOCTh MOTEHIUAJIOB,;
Py ONMHUCAHWM TPABUIBHO TPaKTOBAaTh (PU3UYECKHUN CMBICI HCIOIb3YyEMbIX
BEITMYMH, MX OOO3HAUYECHUS] M €IUHUIIBI; YKa3bIBaTh (POPMYJIbI, CBSA3BIBAIOILIUE
JaHHYIO0 (PU3UYECKYIO BEIUYUHY C IPYTUMU BEJIMUYNHAMU;

aHaJIM3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONb3Yys (PU3MUECKUE
3aKOHBI U MPUHIIMIBL 3aKOH BecemupHoro tsarotenus, |, Il u Il 3akonst HetoToHa,
3aKOH COXPAHEHUsSI MEXaHMYECKON DSHEpPruu, 3aKOH COXPAHEHUS MMITYJbCa,
NPUHLNN CYNEPHO3UIUA CHJI, TPUHIUI PABHOMPABUS HHEPLIHAIBHBIX CHCTEM
OTCU€Ta, MOJICKYJIPHO-KMHETUYECKYIO0 TEOPUI0 CTPOCHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CpPeHENH KMHETUYECKON HEPTUM TEIUIOBOTO JBUKEHUSI MOJICKYII C
aOCOJIIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
AIEKTPUYECKOro 3apsifa, 3akoH KylloHa, mOpw >TOM pasidyarh CJIOBECHYIO
(bOpMYITMPOBKY 3aKOHA, €T0 MAaTEMaTHYECKOE BBIPAKEHUE W yCIIOBUSA (TPaHMIIbI,
00J1aCTH) MPUMEHUMOCTH;



OOBSICHATH OCHOBHBIE MPUHIUIBI JCHCTBUS MAaIUH, MNOPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inuaTh YCJIOBUSA MX OE30MaCHOTO WCIOJIb30BAHUS B
MMOBCEHEBHOM JKHU3HMU;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIIEIOBAHUIO (DU3UYECKUX SIBIICHUUA W
MPOLIECCOB C HCIIOJIb30BAaHUEM IMPSMBIX U KOCBEHHBIX H3MEpPEHUM, MPU 3TOM
dbopMmyupoBaTh MpoOJieMy/3amady H TUIIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIIOKEHHOTO OOOpYIOBaHUsS, MPOBOJIUTH OMNBIT H
bopMyIMpOBaTH BHIBO/IBI,

OCYUIIECTBJISATh MPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJBHBINA 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 IMOJYYEHHON 3aBUCUMOCTU (DU3MUECKUX BEIUYUH B
BU/JIE TAOJIUILI U TPpa(pUKOB, A€JIaTh BEIBOABI IO pe3yJIbTaTaM UCCIIEI0BaHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEIACHUU UCCIEAOBAHUN B
paMKax ydeOHOTO »HKCIIEPUMEHTa, Yy4eOHO-HCCIIENOBATENBCKOM U MPOEKTHOU
JESATEIIBHOCTH C KCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPOICTB M J1aOOpaTOPHOTO
000opy10BaHUS;

pemiaTth pacu€THble 3aJa4d C SIBHO 3aJaHHON (DM3MYECKOW MOJEINbIO,
UCIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M IIPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a/lauu
BbIOHMpaTh (PU3NYECKYIO MOJEIb, BBIICIATh (PU3NUECKHE BEITUYMHBI U (POPMYJIBL,
HEOOXOJUMbIE ISl €€ pelleHus, MPOBOAUTHh PACYETHl U OLIEHUBATH PEAIbHOCTD
MOJIy4YE€HHOT0 3HaueHus (PU3NUECKOI BEINUNHBI;

pelaTh KaueCTBEHHbIE 3a/1a4i: BBICTPAUBATh JIOTHYECKU HEMTPOTUBOPEUUBYIO
LEMOYKY PACCYXIEHUN C OMOpOl Ha M3y4YEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3nYecKue ABICHUS,

UCIONB30BaTh  MPH  pPEIIEHMH  yuyeOHBIX  3aJady  COBpPEMEHHBIC
MH(OPMAIMOHHBIE TEXHOJIOTHH JJIA MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAILIUN
Y TIPEICTABJICHUS YYEOHOW W HAay4YHO-TIONYJIIPHON MH(GOPMALIMH, TOTYYEHHON U3
pPa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHATTM3UPOBATH MOIYyYaeMyI0 HH(pOpMaLuIo;

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

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOM >KU3HU
Ui obecrieueHus: 6€30MacCHOCTH MPHU OO0paIEHUH ¢ MPUOOPAMH U TEXHUYECKUMU
yCTPOMCTBaMHU, JJIsl COXPAHEHUS 310pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHUECKOIO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;



paboTaTh B TIpYINNE C BBHIIOJIHEHUEM PA3JIMYHBIX COIMAIBHBIX PpOJIEH,
IUIAHUPOBATh PadOTy TPYNIBI, PAlMOHAIBHO PACHPEACNATh OOS3aHHOCTH U
MJIAHUPOBATh JCSATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSX, aJI€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB TPYMIIbI B PEIICHHE paCCMaTPUBAEMOM IPOOIIEMBI.

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 HAy4YHON KAapTUHBI MHpa, B Pa3BUTUU COBPEMEHHON TEXHUKU H
TEXHOJIOTUM, B MPAKTUYECKOW JEATEIbHOCTH JIOJIeH, IEIOCTHOCTh U €IMHCTBO
(bu3nYecKoi KapTUHBI MUPA;

YUYUTBHIBATh TPAHMIBI TPUMEHEHHUS M3YUYCHHBIX (DU3UYECKUX MOJCINCH:
TOYEYHBIN IJIEKTPUUECKUM 3apsl, JIyd CBETa, TOUCYHBbIM UCTOYHHK CBETA, SACpHas
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOIO sipa MpH PEHIeHUH (PU3MUECKHX
3a/1ay;

pacno3HaBath (GU3UYECKHUE SBJICHUS (MPOLIECCHl) U OOBSICHATH UX HAa OCHOBE
3aKOHOB JICKTPOJAMHAMUKHN M KBAHTOBOW (DU3UKH: DJICKTPUUECKaAsi MPOBOIUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JEHCTBUSI TOKA, B3aUMOJICUCTBHUE
MAarHuTOB, JJICKTPOMAarHuTHAas WHAYKUWS, JACHCTBHE MArHUTHOrO TIOJSI Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsll, AJEKTPOMArHUTHBIE KOJeOaHUs U
BOJIHBI, MPSIMOJIMHEHHOE pPacCIpoCTpaHEHUE CBETa, OTPAXKEHUE, MPEOMIICHUE,
untepdepenmusi, audpakuus W MOJApU3alUi  CBETa, JUCIEPCHUS CBETa,
dboTtoanekTpudeckuii 3pdexT (hoTodrddhexT), cBeToBOS AaBieHNE, BOSHUKHOBEHUE
JUHEWYAaTOro CHEKTpa aTroMa BOJOpPOJa, €CTECTBEHHAass W HCKYCCTBEHHas

PaguOaKTUBHOCTD;
ONMKCHIBATh W3YYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOJAMMOCTb  pa3JIMYHBIX  cped) W

AIIEKTPOMArHUTHBIE SIBICHUS (MPOLIECCHI), UCIONB3YsAd (PU3NYECKUE BEIUUYMHBIL:
IIEKTPUYECKUN 3apsll, CHJIa TOKA, JIEKTPUYECKOE HAIPSIKEHUE, DIEKTPUUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIAs Cuiia, paboTa TOKa,
WHIYKIHUS MAarHUTHOTO TMOJs, cwia Awmmepa, cuna JlopeHna, WHIYKTUBHOCTH
KATYIIKH, DHEPrus DJIEKTPUYECKOTO0 M MArHUTHOTO IMOJIEH, MEPHOJ M YacToTa
KoieOaHul B KoJeOAaTeTbHOM KOHTYpe, 3apsl W cuja ToKa B Ipolecce
TFAPMOHMYECKUX DJIEKTPOMAarHUTHBIX KoJeOaHud, (OKYCHOE pacCTOsHHE U
ONTHUYECKAasl CUJIa JIMH3bl, MPU ONHUCAHUM MPABUIBHO TPAKTOBATh (HU3MUECKUUN
CMBIC]I HCIOJIb3YEMBIX BEJIMYMH, HMX OO0O3HAUYEeHHs M EJAMHMIIbI, YKa3bIBaTh
bopMyIbl, CBS3BIBAIOIIME JIaHHYI0 (U3MYECKYI0 BEIMYMHY C JIPYTHUMH
BEJIIMYMHAMU;

ONMCBHIBATh H3YyYECHHBIE KBAHTOBBIE SIBICHUS M IPOLECCHI, HCIIOIb3Ys
(bu3nuecKkue BEIMYMHBI: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U



4acTOTa CBETA, SHEPTHs U UMITYJILC (POTOHA, MEPUOJ TIOTypaciiaia, SHEPTHs CBsI3U
aTOMHBIX SI7IEp, TPU ONMUCAHWUU MPABUILHO TPAKTOBATh (U3UYECKUN CMBICIT
UCIIOJB3YEMbIX BEIMYUH, UX OOO3HAYCHUS M E€IUHMIIBI, YKa3bIBaTh (HOPMYIIbI,
CBS3BIBAIOLIME JIaHHYIO (U3MYECKYI0 BEJIUYMHY C JPYTUMH BEJIMYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBL

aHATM3UPOBATh (PU3UUYECKHE TMPOIECChI U SBIICHUS, UCIOIB3Yys (U3HUECKHEC
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI TTOCJIEI0BATENHLHOTO U MapasjieIbHOTO
COEIMHEHUs MPOBOJHUKOB, 3aKOH Joyis—JIeHla, 3aKOH 3JIEKTPOMAarHUTHOU
WHIYKIWH, 3aKOH MPSMOJUHEWHOTO PAaCIPOCTPAHEHUSI CBETA, 3aKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE OWHIITEeHHa miga gororddexra,
3aKOH COXPAHEHHUsI DHEPrUH, 3aKOH COXPAHCHUS HMMITYJIbCa, 3aKOH COXPaHCHUS
AIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHUsS MAacCOBOrO 4HCIa, MOCTyJarel bopa,
3aKOH PaJIMOAKTUBHOTO pacmajia, Mpy 3TOM pasiindyaTh CJIOBECHYIO (DOPMYIHUPOBKY
3aKOHAa, €ro MaTEeMaTHYEeCKOE BBIPAXKEHUE U YCIOBUA (TpaHUIlbl, 00JIACTH)
PUMEHUMOCTH;

OMPENIENATh HAMIPABIICHUE BEKTOPA MHIAYKIIMM 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 HCIOJB30BAaHUEM MPSIMBIX M KOCBEHHBIX W3MEPEHUM: TpPU ITOM
dbopmynupoBath MpoblieMy/3aadyy M TUIOTE3y Y4E€OHOTO DKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 TMPEUIOKEHHOTO O0OPYIOBaHUS, MPOBOJIUTH OMBIT H
(bopMyIMpOBaTH BHIBOIBI,

OCYIIECTBJISITH MPSIMbIE M KOCBEHHBIC M3MEPEHUs (DU3NUECKUX BEJIUYUH, MPU
ATOM BBIOMpPATh ONTUMAJBHBIA CIOCOO0 W3MEPEHUS W HCIMOJIb30BaTh W3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIEIOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C HCIOJb30BaHUEM
NpSIMBIX WU3MEPEHUM: MPU ITOM KOHCTPYUPOBATH YCTAaHOBKY, (PUKCHUPOBATH
pe3yabTaThl MOJYYEHHOW 3aBUCUMOCTH (PU3WYECKUX BEIUUYMH B BUJE TaOJUIl U
rpaduKoOB, JIeJIaTh BBIBOJIBI 10 PE3yJIbTaTaM HUCCIICIOBAHMUS;

coOJII01aTh MpaBmiia 0€30MacHOr0 TPyJa MPHU MPOBEJACHUU HUCCIEIOBAaHUN B
paMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIENOBATEIHCKON U TPOCKTHOU
JEATEIIbBHOCTH C HUCIOJIb30BaHUEM HM3MEPUTEIIbHBIX YCTPOUCTB MU JIaOOPATOPHOTO
0o00opy1I0BaHUS;

pemarh pacu€THBIE 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJIENbIO,
UCIOJNIB3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIAITHI, HA OCHOBE aHaJIM3a YCJIOBHS 3a/1auu
BBIOMPATh (PU3UYECKYIO MOJEINb, BBIACHITh (PU3UUECKHE BEIMYUHBI U (POPMYIIHI,



HEOOXOUMbIe NIl €€ pElIeHUs, NMPOBOJUTH PAcu€Thl M OLIEHHWBATH PEaTbHOCTh
MOJTy4YE€HHOTO 3HauUeHUs (PU3NUECKOIN BEININHBI;

peliaTh KaueCTBEHHBIC 33/1a4: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
[EMOYKY paCCyXIEHUI C ONOpoil Ha HM3y4YEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH HU
¢u3nveckue SBICHNUS;

UCIONB30BaTh  MPH  pPEIIEHWH  y4uyeOHBIX  3aJa4y  COBpPEMEHHbBIC
UHGOPMAIIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUU
U TIpe/ICTaBICHUsl y4eOHOM W Hay4YHO-TIONMYJISIpHOW MH(pOpMAIUHY, TOTYYeHHOW U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHATM3UPOBATH MOIy4aeMyt0 HH(OPMAIIHIO;

OOBSICHATH TMPUHLUUIBl JEHCTBUA MalIMH, NOpHOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA UX O€30MacHOTrO MCMOJIb30BAaHUS B MOBCEIHEBHON
KU3HU;

IPUBOJUTH PUMEPHI BKJIaJJa POCCUNCKUX U 3apYOECKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKd, B OOBSICHEHHE IPOLIECCOB OKPYKAIOIIEIO0 MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHII;

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

paboTaTh B Tpymnme ¢ BBHINOJHEHHEM pPAa3IMYHBIX COIUANBHBIX POJEH,
IUTAHUPOBAaTh PabOTy TPYNMBI, PAMOHAIBHO PACHpPEeisITh OOS3aHHOCTH U
IUIAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYalUsIX, aJ€KBAaTHO OLIEHUBATh
BKJIAJ] KQXKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIIEHUE PACCMATPUBAEMON MTPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoanuecTBo yacos DJIeKTPOHHbBIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne i/ P Konrpoabnsie | IlpakTHyeckue (1ubp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pa3znen 1. DU3UKA U METO/IbI HAYUYHOI'O ITIO3HAHUS
bu6mmoreka [IOK
1.1 ®u3KKa U METO/Ibl HAYYHOTO TO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Htoro no pazneny 2
Pa3zgen 2. MEXAHUKA
bubmuoreka [JOK
21 Kimnematitica > https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
22 Huriamika ! https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnuorexa [JOK
' TEOPHU https://m.edso0.ru/7f41bf72
bubmuorexa [JOK
32 OCHOBBI TEPMOHHAMHKI1 10 L https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHHSI BEILIECTBA. 5 bubnnoreka [JOK

@dazoBbIE IEPEXOBI

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




Hroro no pazneny

24

Pasznen 4. JIEKTPOANHAMUKA

bubmuorexa [JOK
41 MEKTPOCTATHIA 10 https://m.eds00.ru/7f41bf72
42 [TocTosiHHBIN 3JIEeKTpUYECKHUil TOK. TOKH B 12 bubnunoreka [HOK
' Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Htoro no pazneny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KJIACC

KosauuecTBo yacoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3aesioB U TeM uudpoBbIie
Ne n/m P Kontpoabnbie | IlpakTuueckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
Paznen 1. JIEKTPOANHAMUKA
11 MarnuTtHoe noje. IIeKTPOMarHuTHAs 11 1 3 bubnunoreka [HOK
' WHTYKIIAS https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
51 MexaHu4eCKHE U JIEKTPOMArHuTHbHIE 9 1 bubnuorexa [JOK
' KoJIe0aHus https://m.edsoo.ru/7f41c97c
MexaHu4eCKHe U JIEKTPOMArHuTHbHIE bubnuorexa [JOK
2.2 5 1
BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
2.3 10 3
Orritka https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Pazzea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH

31 OCHOBBI CTICTIHATBHOM TEOPUH 4 1 bubnmoreka [JOK
' OTHOCHTEIBHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 4
Pa3znen 4. KBAHTOBASI ®U3UKA
. bubmuorexa [JOK
4.1
UEMEHTH! KBAHTOBOI ONITHKH 6 https://m.edsoo.ru/7f41c97c
4.2 CrpoeHnue atoma 4 bubnuorexa [IOK




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

4.3 ATOMHOE PO

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

Hroro no pazneny

15

Paznen 5. JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKHU

5.1 DneMEeHTHl aCTPOHOMUU U acTPOPU3UKU 7 ng:;;f;igﬁ;; £41c07¢
Hroro no pazneny 7
Paznen 6. OBOBLIAIOILIEE IOBTOPEHUE

6.1 O6o0miaromee MOBTOPEHNE 4 ngsH;;T:;igrou}i £41c07¢
Hroro no pazneny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68




IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KoanuecTBo yacos DJIeKTPOHHbBIE
Ne Hara uudgposbie
Tema ypoka Kourpoabnbie | IIpakTuueckue
n/n Bcero u3yuyeHusi =~ oOpasoBaTesibHbIE
padoThI padoThI
pecypcsbl
®dusnka — HayKa O PUPOJIE.
1 Hayunsie MeT(})]K bl HO?I,)HapHI/Iﬂ 1 bubmmorexa LOK
v a https://m.edsoo.ru/ff0c32e2
OKPYXKAaroIIero Mupa
Ponb u MecTo pusuku B

5 (GhOpMHPOBAaHUH COBPEMEHHOM 1 bubnuorexa [JOK
Hay4YHOM KapTUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOHN JEITeTbHOCTH JII0IeH
MexaHnueckoe IBUKEHHE.

3 OTHOCHUTENBHOCTh MEXAaHUYECKOTO 1 bubmuorexa [JOK
neuxeHus. [lepemenienue, CKOpocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMEpHOE npsiMoNIMHENHOE 1 bubnuoreka [IOK
JIBUKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpeHHOE MpsIMOTIMHEIHOE 1 bubnuoreka [IOK
JIBUKEHUE https://m.edsoo.ru/ff0c372e

6 CBoOogHOe masieHue. Y CKopeHue 1 bubnuorexa [JOK
¢BOOOIHOTO ITaIEHUSA https://m.edsoo.ru/ff0c39cc
KpuBonuHeliHOE nBUKEHUE.

7 JBr>keHre MaTepraIbHOM TOYKH 10 1 bubmmorexa LIOK

p https://m.edsoo.ru/ffOc3ada
OKPYKHOCTH
8 [Ipunuun otHocuTenbHOCTHU ["anumnest. 1 bubmuoreka [JOK




HuepuunanbHble CUCTEMBI OTCYETA.
IIepssiii 3ak0oH HproToHa

https://m.edsoo.ru/ffOc3be8

Macca tena. Cuia. [punnun

9 Cymnepro3uiuu cui. Bropoii 3akon bubmmorexa LIOK
YHep + OTOP . https://m.edsoo.ru/ff0c3be8
HproTona st MmarepuanbHOM TOUKH
Tpetuii 3akoH HetoToHa 114 bubmumorexa [IOK

10
MaTepHaIbHbIX TOUEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHoro tsaroreHus. Cuna

11 TshxecTH. [lepBas kocMuueckas bubmmorexa LOK

- eP https://m.edso0.ru/ff0c3d00
CKOPOCTh

12 Cuna ynpyrocru. 3akoH ['yka. Bec bubnnorexa [HOK
Tena https://m.edsoo.ru/ff0c3e18
Cuina tpenus. Koadunuent tpenus.

13 Cuia czn OTI/IBJ‘ICI—(IbI/Iqi)I npu BI/IS(GHI/II/I bubmmorexa [JOK

P pua https://m.edsoo.ru/ff0c3f76
TeJa B )KUIKOCTH WJIU Ta3e
[TocTynarensHO€E U BpallareabHOE

14 JIBIKEHHE a0COJIFOTHO TBEPIOTO Tea. bu6nmoreka [JOK
MowmenTt cuibl. [1neqo cuibl. YenoBus https://m.edsoo.ru/ff0c41a6
paBHOBeCHs TBEPAOTO Tena
HNMnynec MaTepuanbHOU TOYKH,

15 CHCTEMbI MaTEPUATIbHBIX TOYEK. bubmuotexa [JOK
Wmnynbe cuiibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMITynbca. PeakTuBHOE TBU)KEHHE
PaGoTta 1 MOLITHOCTH CHJIBI.

16 Kunernueckas sHeprus MarepuaabHON bubnnoreka [JOK
ToukH. Teopema 00 U3MEHEHUHU https://m.edsoo.ru/ff0c4502
KUHETUYECKOW SHEPTUU

17 [TorenuumansHas sHEprus. bubmuoreka [IOK




[orennuanbHast SHEPTHS YIIPYTO
ne(hOpMUPOBAHHON MPYKUHBI.
[TorenmanpHast SHEPTHs Tesla BOIU3U
MIOBEPXHOCTU 3eMJIU

https://m.edsoo.ru/ff0c461a

18

IToTeHnmanbHble U HEMOTEHIIHAJIbHEIE
cuibl. CBsI3b pabOTHI
HENOTEHIIMAJIBHBIX CHJI C H3MEHEHUEM
MEXaHUYECKOW SHEPTUH CUCTEMBI TEI.
3aKOH COXpPaHEHUSI MEXaHUYECKOU
SHEPTUu

bubmuorexa [JOK
https://m.edsoo.ru/ff0c478c

19

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

20

KonTponbHas pabora no teme
«Kunemaruka. Jlunamuka. 3aKOHBI
COXPAHEHHUS B MEXAHUKE

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

21

OCHOBHBIE TOJ0XKEHUST MOJIEKYIISIPHO-
KHHETHYeCcKol Teopuu. bpoyHoBckoe
nswxenue. Auddysus

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

22

XapakTep JBUKECHUS U
B3aMMOJEMCTBYSI YAaCTHIL] BELLIECTBA.
Mojenu cTpoeHust ra3oB, KUIKOCTEH
Y TBEPIBIX TEN

23

Macca monekyn. KonuuectBo
BemlectBa. [locrosuHas ABoraipo

24

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




Ienscus

Wneansueiii raz 8 MKT. OcHoBHOE

bu6mmoreka [IOK

25 ypaBHenue MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TemrepaTypa Kak Mepa
26 CpeHe KHHETUYECKON IHEPTUr bubnmoreka [JOK
JIBUKECHHSI MOJIEKYII. Y paBHEHUE https://m.edsoo.ru/ffOc511e
MeunneneeBa-Kianeiipona
27 3akon JlanbToHa. ["a30BbIe 3aKOHBI
JlaGopaTtopHnast pabora
98 «HccnenoBanre 3aBUCUMOCTH MEXKIY
napaMeTpamMu COCTOSHHUS
pa3peKeHHOTr0 raza
29 N3omnporiecchl B naeaIbHOM Ta3e U UX bu6mmoreka [IOK
rpaduyeckoe MmpeacTaBIeHe https://m.edsoo.ru/ff0c570e
BuyTtpensnsis sHeprus
TEPMOIMHAMUYECKON CUCTEMBI
crocoOx! e€ n3MeHeHnus. KonnuecTBo bu6nmoreka [JOK
30
TEIUIOTHI U paboTa. BHyTpeHHss https://m.edso0.ru/ff0c5952
SHEPTUS OJJHOATOMHOT'O UICATHHOTO
rasa
bu6mmorexa [IOK
31 Brper rertonepeain https://m.edsoo.ru/ff0c5c36
VYnenpHas TEMI0EMKOCTh BEIIECTBA.
32 KonmgecTBo TEIIIOTHI pH bubmmorexa LIOK
. https://m.edsoo.ru/ff0c5¢36
Teronepenayde. AnuabaTHBIN TIpoliece
33 [TepBblii 3aKOH TEPMOJAMHAMUKH U €TI0 bubnuoreka [IOK
IIPUMEHEHHUE K U30IIpoLieccam https://m.edsoo.ru/ffOc5efc
34 HeobOpaTtumocTs mporieccoB B bu6mmoreka [IOK




npupone. Bropoii 3akoH
TCPMOANHAMHUKNU

https://m.edsoo.ru/ff0c6230

ITpunnun nevicrBus u KII/ TermoBoi

bu6mmoreka [IOK

35 MaIIHbI https://m.edsoo.ru/ff0c600a
36 Hukn Kapuo u ero KII/]
37 DKOJIOTHYecKre mpooIeMbl
TEIUIOHEPTETHKU
38 O6o6maromuii ypok «MolekysipHast bubmmoreka [JOK
¢usnka. OCHOBBI TEPMOAMHAMHUKI https://m.edsoo.ru/ff0c6938
KonTtponsHast pabora o Teme
39 «Monexynsipaas ¢puznka. OCHOBBI bubmmorexa LOK
Y2Up ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMUKI
40 [TapooOpa3oBaHue U KOHICHCAIIUS. bubnuorexa [JOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AOCOmIOTHAS U OTHOCUTEIbHAS
41 BIIQXKHOCTh BO3Ayxa. HackllieHHbIH bubmmorexa [OK
AYEa. - https://m.edsoo.ru/ff0c64d8
nap
Teépnoe Teno. Kpucrammnueckue u
4 amopdHbIe Tena. AHU30TPONHS bubnuoreka [IOK
CBOMCTB KpucTaIIOB. JKuakue https://m.edsoo.ru/ff0c65f0
kpucTayibl. COBpEeMEHHBIC MaTEePHAITBI
[TraBneHre M KPUCTAIUTH3AIINS.
43 Y enbHas TEIUIOTa IUIABICHUS bubmmorexa [JOK
g ) https://m.edsoo0.ru/ff0c6708
CyOnumarus
bu6mmorexa [IOK
44 YpaBHEHHE TeIIOBOro bananca https://m.edsoo0.ru/ff0c6820
45 DneKTpu3aus Teu. DIeKTPUIECKU bubnmnoreka [JOK

3apsn. JIBa BUa SJIEKTPUUECKUX

https://m.edsoo.ru/ffOcébcc




3apsiI0B

IIpoBOIHUMKH, TUDTIEKTPUKH U

46 [IOJIYIIPOBOJIHUKH. 3aKOH COXPAHEHUS bubmorexa [IOK
YHPOBOA ’ p https://m.edsoo.ru/ffOc6bcc
AJIIEKTPUUECKOTO 3apsia
B3aumoneiictBue 3apsa10B. 3aKOH
47 Kynona. ToyeuHBIN SIIEKTPUYECCKUN buGnnorexa LIOK
Y ' p https://m.edsoo.ru/ff0c6ce4
3aps
Hanpsisk€HHOCTB IEKTPUYECKOrO
48 nosis. [IpuHnun cynepriozuuuu bubnuorexa [JOK
AJIEKTPUYECKUX ToseH. JInnuu https://m.edso0.ru/ff0c6df2
HANPsKEHHOCTHU
Pabota cun 3eKTpoCcTaTHIecKOro
49 osist. Ilorenuman. PasHocts Bubmorexa ITOK
' Hait. https://m.edsoo.ru/ff0c6f00
[IOTEHIMAIOB
I[IpOBOMHUKY U JUDJIEKTPUKH B
50 anpeKT 0CTATUYECKOM nonIe bubmmorexa [IOK
p ’ https://m.edsoo.ru/ff0c7018
JlnanekTpudeckast MpOHUIIAEMOCTh
bu6mmoreka [IOK
51 DaexrpoéMrocTs. KoHmeHncaro
P A P https://m.edsoo.ru/ff0c7126
DNeKTPOEMKOCTh MIIOCKOTO
52 KOHJEHcaTopa. DHEPTHU 3apsKEHHOTO bubmmorexa [IOK
g pa. p p https://m.edsoo.ru/ff0c72c0
KOHJIEHCAaTOpa
53 JlaGopartopHas pabota "M3mepenue
ANEKTPOEMKOCTH KOHAeHcaropa”
[IpuHIMIT NEHCTBUS U IPUMEHEHUE
54 KOHJICHCATOPOB, KOITMPOBAILHOTO

arnmapara, CTpyMHOr0 IpUHTEpa.
DJIeKTpOCTaTUUYECKas 3aIUTa.




3azemyieHHE SIEKTPONPUOOPOB

55

DNEKTPUYECKUN TOK, YCIIOBUS €TI0
cyuiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conpotusnenue. 3akon Oma jyist
y4acTKa [enu

56

[TocnenoBarenbHOE, MapaieIbHOE,
CMEIIaHHOE COSANHECHHE
npoBoAHHKOB. JlaboparopHas pabota
«M3yueHne cMemaHHOro COeIMHEHUS
PE3UCTOPOBY

0.5

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

57

PaboTa 1 MOLITHOCTH JICKTPUIECKOTO
Toka. 3akoH Jlxoynsa-Jlenna

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

58

3akoH OMa 1715 OJTHOM (3aMKHYTOM)
anexktpuueckon uenu. Koporkoe
3ambikanue. JlaboparopHas pabota
«M3mepenune DJIC ucTouHMKa TOKA U
€r0 BHYTPEHHETO COMTPOTUBIICHHSI

0.5

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

59

PesepBHbiil ypok. KonTpoiabHas
pabota o Teme "DnexTpoanHamuka" /
Bcepoccuiickas npoBepouHas paboTa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c8c56

60

O06o06mmaromuit ypok
«DNEeKTPOAUHAMUKAY /
Bcepoccuiickas npoBepouHast paboTa

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c88be

61

DNeKTpOHHAasi IPOBOAUMOCTh TBEPIBIX
METaJNIOB. 3aBUCUMOCTh
COTIPOTUBIICHUS METAJIIOB OT
Temneparypbl. CBEpXIIPOBOAUMOCTh




DNEKTPUUECKUI TOK B BaKyyMe.

62 . 1
CBoiicTBa 3JEKTPOHHBIX MTYYKOB
[TonmynmpoBogHUKH, UX COOCTBEHHAS U

63 IpuMecHas poBoauMocTs. CBoiicTBa 1 bubmumorexa [IOK
p—~n-nepexona. I1osynpoBoIHUKOBEIE https://m.edsoo.ru/ffOc84ae
npuOOpbI
DJIEKTPUYECKUI TOK B paCTBOpPAX U

64 pacIuiaBax 3JIEKTPOJIUTOB. 1 bubnuorexa [JOK
DJIEKTPOJIMTHYECKAS JUCCOIUALIMS. https://m.edsoo.ru/ff0c82ba
DIIEKTPONUn3
DIEeKTpUYECKUI TOK B ra3ax.
CaMOoCTOSITENIbHBIN U bubmuorexa [JOK

65 . 1
HECAMOCTOATEIbHBIN pa3psax. MosHus. https://m.edsoo.ru/ff0c84ae
[Inazma
OnexTpuueckue npuOopsl U
YCTPOMCTBA U UX IPAKTUYECKOE bubnnoreka [JOK

66 1
npuMmeHenue. [IpaBuna TeXHUKH https://m.edsoo.ru/ff0c86fc
0e30macHOCTH
KonTposnbHas padbota no teme
«Qnekrpocraruka. [TocTosHHBIMI bubnnorexka [JOK

67 . 1
JJIEKTPUYECKUM TOK. TOKH B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX CPEeIaAX»

68 PesepBHblit ypok. O6o0maronmii ypok 1 bubnuoreka [IOK
o temam 10 kiacca https://m.edsoo.ru/ff0c8f6c
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11 KJIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
[
Jl:;_n Tema ypoka Beero Kontpoasnbie | IIpakTHyeckue fI[:;‘?EHI/Iﬂ :)lgl?;[;zizlfenbﬂue
padoThI padoThI pecypenI
[TocTostHHBIE MATHUTHI U X

1 B3auMoJielcTBHE. MarHuTHOE 10JIC. 1 bubnunoreka LIOK
Bekrop MaruutHOM MHAYKUMH. JIMHUM https://m.edso00.ru/ff0c9778
MarHUTHON HHTYKIIUU
MarauTHO€E 1oJIe MPOBOJIHUKA C

5 TokOoM. OnbIT Dpcreaa. 1 bubmmoreka [JOK
B3anmoaeiicTBre NpOBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopatopnas pabora «3yuenue 1 1 bubmuoreka [IOK
MAarHUTHOTO IOJIA KaTYIIKU C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MarHUTHOTO TTOJIS Ha
MPOBOAHMK ¢ TokoM. Cuita Amnepa.

4 JlabopaTopHas pabota 1 1 bubnnoreka [JOK
«HMccnenoBanne 1eUCTBUS https://m.edsoo.ru/ff0c9acO
MTOCTOSIHHOTO MarHuTa Ha PaMKy ¢
TOKOM»

JlelicTBME MarHUTHOTO TTOJIS Ha

5 JBIKYILYIOCS 3apsKCHHYIO YaCTHILY. 1 bu6muoreka [JOK
Cuna Jlopenmna. Pabota cubl https://m.edsoo.ru/ff0c9df4
Jlopenua
DnekTpomMarauTHas HHAyKIus. [loTok

6 BEKTOpa MarHUTHON uHAYyKIuu. 31C 1
WHJYKIUU. 3aKOH 3JIEKTPOMArHUTHOM




nHaykiuu Gapanes

Jlaboparopnas pabota
«HccnenoBanue sIBICHUS
BHGKTpOMaFHHTHOﬁ HHIAYKIOHUW

bu6nmoreka [IOK
https://m.edsoo.ru/ff0cal50

NunykTuBHOCTS. SIBICHUE
camouHaykiuu. 9J1C caMOMHAYKLIUH.
DHeprusi MAarHuTHOTO MOJI KaTYIIKH C
TOKOM. DJIEKTPOMarHuTHOE 1oJie

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

TexHuueckue ycTpoicTBa u ux
MPUMEHEHHUE: TTOCTOSIHHBIE MAarHUTHI,
3IIEKTPOMATHUTHI, 3JIEKTPOABUTATEND,
YCKOPUTEIIN 3JIEMEHTapPHBIX YaCTHII,
WHAYKIIMOHHAS TI€Yb

10

Oo6o06maromuit ypok «MarautHoe
I10JI€C. SHGKTPOMaFHI/ITHaﬂ UHIAYKIOUS

bubnmnorexa LIOK
https://m.edsoo.ru/ffOcab82

11

KonTponbHas padota no teme
«MarHuTtHOE 1oJIe.
SHCKTpOMaFHI/ITHaSI UHAYKIOUS»

bu6nmorexa LIOK
https://m.edsoo.ru/ff0cad58

12

CB0OOIHBIE MEXAHUYECKUE
koseOaHus. 'apmoHnyeckue
KosiebaHus. YpaBHEHHE
rapMOHUYECKUX KOJeOaHHH.
[IpeBparienue sHEprun

bubmmoteka IIOK
https://m.edsoo.ru/ffOcaf06

13

JlaGopatopHnas pabora
«HccnenoBanue 3aBUCUMOCTH
nepro/ia MajbIX KojeOaHuii rpy3a Ha
HUTH OT JUTMHBI HUTH ¥ MacChl TPy3a»

14

KonebarenpHbiit koHTYp. CBOOO HBIC

but6mmoreka [IOK




QJICKTPOMArHMTHBIC KoJIeOaHUS B
nacajibHOM KoJIeOaTeIbHOM KOHTYPC.
Amnainorus MCKAY MCXaHUYCCKNMU U
SJICKTPOMAariuTHbIMHA KOJIEOAHUSIMHA

https://m.edsoo.ru/ffOcb820

15

®opmyna Tomcona. 3akon
COXpaHCHHS SHEPTUU B HICATLHOM
KoJIe0aTeIbHOM KOHTYpE

bubnunoreka LIOK
https://m.edsoo.ru/ffOcb9c4

16

[IpencraBneHue o 3aTyxaromx
KosieOaHusX. BbIHYXIeHHbBIE
MeXaHHYeCKHe Koaebanus. Pe3onanc.
BbIHYXIEHHBIE 2JICKTPOMAarHUTHBIC
KosaeOanus

bubnuoreka [IOK
https://m.edsoo.ru/ffOcbb86

17

Ilepemennsblit Tok. CHUHYCOUJAIBHBIN
MepEMEHHBIN TOK. MOIIIHOCTH
MIEPEMEHHOT0 TOKa. AMIUTUTYIHOE U
JICWCTBYIOIIEE 3HAYEHUE CHIIbI TOKA U
HaIpsKEeHUs

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

18

Tpaucpopmarop. [Ipoussoacrso,
nepeaaya v norpedieHue
NEKTPUYECKON SHEPTUU

19

YCTpoHCTBO U PAKTUYECKOE
MIPUMEHEHHUE DIIEKTPUUYECKOTO 3BOHKA,
reHeparopa HEPEMEHHOI0 TOKa,
JIMHUH 3JeKTpoIiepeaayd

bubnunorexa LIOK
https://m.edsoo.ru/ff0cc324

20

DKOJOTMYECKHUE PUCKH TTPU
ITPOU3BOJICTBE JIEKTPOIHEPTUU.
Kynprypa ncnonb3oBanus
AIIEKTPOIHEPIUU B MOBCETHEBHOMN
KU3HU




MexaHndecKue BOJIHBI, YCJIOBUSA

pacnpocrpanenus. [lepuon. Ckopocth

bubnunoreka LIOK

21
pacrpoCTpaHEeHUS U JUIMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
ITonepeunsle ¥ MPOI0JIbHBIE BOJIHBI
99 3ByK. CKOpOCTh 3BYyKa. ' pOMKOCTh bubmmoreka [JOK
3ByKa. Beicora ToHa. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DJIeKTPOMAarHuTHBIE BOJIHBI, UX
23 cBoiicTBa U ckopocTh. [lkana bubmorexa LIOK
p ' https://m.edsoo.ru/ffOccfe0
ANEKTPOMArHUTHBIX BOJH
[TpuHIMIIBI paTUOCBSI3U U
24 TeneBuieHus. Pa3Burue cpeacTs
cBsi3u. Pagmonoxkarus
o5 KontponbHas padota «Konebanus u bubanorexa [JOK
BOJIHBD» https://m.edsoo.ru/ffOcc6f8
IIpssMonuHENHOE pacpoCcTpaHEeHne
26 CBETa B OJIHOPOJIHOM Cpejie. bubnnorexa [JOK
Toueunslil HCTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OTtpakeHue cBeTa. 3aKOHBI
27 oTpaxkeHus ceeta. [loctpoenue brbmmorexa LTOK
P L P https://m.edsoo.ru/ffOcd4e0
n300pakeHUH B TNIOCKOM 3€pKajie
[Ipenomnenue ceera. [lonHoe
28 BHYTpeHHee oTpaxenue. IIpenenpHblil bu6muoreka [JOK
YTOJI ITIOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKCHHUS
29 JlaGopatopnas pabora «3mepenue bubmuoreka [IOK
[I0Ka3aTelIs MPEJIOMIICHHUS CTEKIIa https://m.edsoo.ru/ffOcd67a
30 Jlunzel. [octpoenne n300paxeHuii B bubnmoreka [JOK




nH3e. Popmysia TOHKOM JIMH3HI.
VYBenu4ueHue JTUH3bI

https://m.edsoo.ru/ffOcddle

Jlaboparopnas pabota

31 «HccnenoBanue CBOWCTB
M300paXEHUI B TUH3AX)
Hucnepcus cBeta. CIOXKHBIN cOCTaB

39 oenoro ceera. L{er. JlabopaTopnast
pabora «HabmroaeHue nucrnepceun
CBETa»

33 Nnrtepdepennus creta. dudpaxius bubmmoreka [JOK
ceera. JludpaknnonHas pemérka https://m.edsoo.ru/ffOced22

34 ITonepeyHOCTH CBETOBBIX BOJIH. bubanoreka [JOK
[Tonsapuzanus cBera https://m.edsoo.ru/ffOcf02e
OnTuueckue MpuOOPHI U yCTPOCTBA

35 U YCJIOBUS UX 0€30MacHOro
MIPUMCHCHHUS
I'paHUIIEI MPUMEHUMOCTH

36 KJIaccuueckor Mexanuku. [locTymarst bubnnoreka [JOK
CIIeLIMaIbHON TEOPUH https://m.edso0.ru/ff0cf862
OTHOCHUTEIIEHOCTH
OTHOCHUTETBHOCTH OJTHOBPEMEHHOCTH.

37 3ameyieHre BpeMEHH B COKpAIlleHNe bubmorexa [TOK

https://m.edsoo.ru/ffOcfa42

JUTUHBI
DHeprus U UMMYIbC PENSATUBUCTCKOM

38 qaCTI:/II_ILI. CBHBLyMaC(I:)BI C DHEprueu u bubmmorexa TIOK

https://m.edsoo.ru/ffOcfc68

UMITYJIECOM. DHEPTHsl TOKOS

39 Konrtponsnas padora «OnTHKa. bu6muoreka [JOK

OcHOBBI cIELIMATIBHOM Teopun

https://m.edsoo.ru/ffOcf6f0




OTHOCUTCIBHOCTH

®otounbl. opmyna [Mnanka. DHeprus

bub6nmoreka [IOK

40
Y UMITYJIbC ()OTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIIEI0BAHUE Eu6 [TOK
nOIMoTEKA
41 . A.T.
porosppexra. Ompirer https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonb! poTorddexra. YpaBHeHUE
42 aﬁHMTe(IEHa Ji){q)(bomaq)g)ema bubmorexa LIOK
g ' https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuma» ¢potodaddexra
Janenue ceera. Onsbitsl [1. H.
43 JlebeneBa. XuMuueckoe IeiCTBHE bubsmorexa [JOK
JleBa. A https://m.edsoo.ru/ff0d04a6
CBeTa
Texnuyeckue ycTpoiicTBa u
MPaKTUYECKOe TPUMEHEHHE:
44
(boTorIeMEHT, POTOAATUHK,
CoJIHEeUHasi ObaTapesi, CBETOIUO]]
45 Pemenue 3agad mo reme «1E€MEHTBI bubnuoreka [{OK
KBAaHTOBOM OIITHKH) https://m.edsoo.ru/ff0d0302
Monens aroma Tomcona. OmbBITE
46 Pezepdopaa o paccesHuio o-4actu brbmmorexa [TOK
pOOPA P t https://m.edsoo.ru/ff0d091a
[Imanerapnast MoJieIb aToMa
but6mmorexa [IOK
47 I1 b
OCTYTIaTRl bopa https://m.edsoo.ru/ff0dOafa
H3nydeHnue u moriomeHue GOTOHOB
48 II I/Iyl';{e eX0/Ie aTOMEIlH co H(()i;o OBHS bubmorexa [JOK
p pexol . g P https://m.edsoo.ru/ffOd0Oafa
SHEPTUU Ha OpyTroi. Buapl ciekTpoB
49 BonnoBrle cBolicTBa yacTuIl. BoaHb! bu6nunorexa LIOK

ne bpoiina. KopnyckynspHo-

https://m.edsoo.ru/ff0d0ca8




BOJIHOBOH Jyanu3Mm. CHOHTaHHOE U
BBIHYKJICHHOE U3JIyYCHHE

50

OTKpbITHE paInOaKTUBHOCTU. OMBITHI
Pesepdopna no onpeneneHnio cocraBa
PaIMOAKTUBHOTO U3ITYUCHUS

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

51

CoiicTBa anb(a-, 6era-, ramma-
u3nydeHus. Bnusaue
PaZOaKTUBHOCTH Ha )KHUBBIC
OpraHU3MBbI

52

OTKpbITHE IPOTOHA U HEUTPOHA.
W3otomnbl. Anbda-pacnan.
DJEeKTPOHHBIN U O3UTPOHHBIN OeTa-
pacnazn. ['aMma-usinydenue

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

53

DHeprusi CBA3U HYKJIOHOB B sJIpE.
Snepubie peakuuu. AnepHbii
peakrtop. [Ipo6ieMbl, MepCIeKTUBHI,
AKOJIOTHYECKHUE aCIEKTHI SACPHON
SHEPTETUKHU

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

54

DneMeHTapHbie YacTUIlbl. OTKpBITHE
Mo3uTpoHa. MeTobl HAOMIOACHUS U
pErucTpaltyu 3JIEMEHTAPHBIX YaCTHLI.
Kpyribiit cton «®yHaameHTanbHbIe
B3auMOJIeUCTBUSA. EQMHCTBO
(hU3UIECKOM KApTUHBI MUPAY

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

55

DTanbl pa3BUTHS ACTPOHOMHUH.
[TpuknagHoe 1 MUPOBO33PEHYECKOE
3HAUYE€HUE acTpOHOMUU. Brn
3B&3mHOTO HEOa. Co3Be3nus, SpKUe
3BE3IbI, IIJIAHETHI, UX BHINMOC




nBrokenne. ConHeyHas cucreMa

56

Connne. ConHedHas aKTHBHOCTD.
Ncrounuk sHeprumn ComHia u 3B€31

S7

3BE3bI, X OCHOBHBIE
XapaKTEePUCTUKU. 3BE3/IbI [JITABHOM
MOCJIEI0BAaTENbHOCTH. BHyTpEeHHEE
ctpoenue 3B€31. COBpeMEHHbIE
MPEACTABICHUS O IPOUCXOKIACHUU U
sBommonuu CoHIa U 3BE371

58

Muieunsiii [yt — Hama 'anaktuka.
ITonoxxenne u nBuxenne CosHLa B
l'anaktuke. I'anaktuku. Y€pHbie
JBIPBI B SAPAX TAIAKTUK

59

Bcenennas. Pazberanue rajakTuk.
Teopus bonbpmoro B3peIBa.
PennkroBoe u3nydeHue.
Meraranaktuka

60

Hepemennsie npobieMbl acCTpOHOMUHT

61

KontponbHas padoTa «J1€eMEHTHI
aCTPOHOMUU U acTPOPU3IUKN»

62

O6o6matomuit ypok. Ponb pusuku u
ACTPOHOMHUHU B DKOHOMHUYECKOI,
TEXHOJIOTHYECKOM, COLIMAIbHON U
ATUYECKOH cdepax AeaTeIbHOCTH
YyeJIOBeKa

63

O6o6maromuit ypok. Pois u Mmecto
(U3HUKYU 1 aCTPOHOMHUH B
COBPEMEHHOM HAy4YHOU KapTUHE MHUpa




64

O6o06maromuit ypok. Poib
¢uznveckoii Teopun B HopMupoOBaHUH
MPECTaBICHUN O (PU3NUYECKOI
KapTHHE MHpa

65

Ob6o06maromuit ypok. Mecto
(hbU3UYIECKOI KapTUHBI MHPa B 00IIIEM
pSIy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX MIPEJCTABICHUIA O IPUPOIC

66

PesepBHbIil ypok. MaruutHoe noie.
DneKTpoMarHuTHasi MHAYKLHS

67

PesepHbiitl ypok. OnTuka. OCHOBBI
CHelHalbHON Teopun
OTHOCUTEITLHOCTH

68

Pesepnbrii ypok. KBanToBas ¢pusuka.
DneMeHThl aCTPOHOMUU U
acTpopU3UKH

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

OBIIEE KOJIMYECTBO YACOB I10
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThI 0CBOEHHUS] OCHOBHOM
00pa3oBaTeJbHOM MPOrPaMMBbl CpeHero 001ero odpa3soBanusi

10.1

10.2

10.3

JleMOHCTpHpOBaTh Ha TMpUMEpax polb W MecTo (u3MKu B
(hopMHUPOBaHMHM COBPEMEHHOW HAy4yHOW KapTHHBI MHpa, B Pa3BUTHUH
COBPEMEHHON TEXHUKH M TE€XHOJIOTHMH, B MPAKTUYECKON AEATECIbHOCTH
Jro e

Y4uTHIBaTh TPAHUIBI IPUMEHEHUS M3YYEHHBIX (PU3UYECKUX MOJEINeH:
MarepuaibHash TOYKA, WHEpIUAIbHAs CHUCTeMa OTCYETa, aOCOIIOTHO
TBEPIOE TEJO, UIICATBHBIN ra3; MOAEIHN CTPOCHHS Ia30B, )KUJIKOCTEN U
TBEPABIX TEJ, TOYEYHBIA SJICKTPUYECKUM 3apsii — MNpU PEIICHUU

(1)I/I3I/I‘IGCKI/IX 3aJga4

Pacno3naBath ¢uzndeckue sABJICHHS (IIPOIECCH) U OOBACHATh X Ha
OCHOBE 3aKOHOB MEXaHHMKH, MOJEKYJISIPHO-KUHETHYECKON TEOpHH
CTPOCHHSI BEIIECTBA W  DJIEKTPOJUHAMHKH: PpPaBHOMEPHOE W
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE [BH)KEHHE, CBOOOTHOE IaJeHue
TeJ, JBUXEHHE 10 OKPY)KHOCTH, WHEpIHs, B3aUMOJECHCTBUE Tell;
mupdy3usi, OpOYHOBCKOE JBHUIXKEHUE, CTPOCHHE KHUAKOCTEH U
TBEPABIX  TeJ, M3MEHEHHe oObEéMa Tel Npu  HarpeBaHUU
(oxJaXkAeHnn), TeIJIOBOE€ paBHOBECHE, HCIAapeHUe, KOHJEHcalus,
IUIaBJIEHUE, KPUCTAIM3AlUs, KWUIIEHHWE, BJIAXHOCTb BO3/yXa,
MOBBIIICHHUE JIaBJICHUS Ta3a MPH €r0 HarpEeBaHUU B 3aKPBITOM COCY/IE,
CBS3b MEXJAy IapaMeTpaMH COCTOSHHS Ta3a B H3O0MPOIEeccax;

QJICKTpU3anus TCI, B3aUMOJICHICTBHE 3apgaa0B

10.4

OnucelBaTh MEXaHUYECKOE JIBWKEHHE, MCIONb3ys (U3NYecKue
BEJIMYUHBI: KOOPAMHATA, IIYTh, MEPEMELIEHUE, CKOPOCTb, YCKOPEHHUE,
Macca Tella, CWIa, HMIYJbC Tela, KHHETHUYECKas DHEPIus,
MOTEHIIMAJbHAs JHEpPrusi, MeXaHudeckass paboTa, MeXaHH4yecKas
MOIITHOCTh; IPY ONMMCAHUM MPABUIIBHO TPAKTOBATh (PU3MUECKUI CMBICIT
UCTOJb3yEeMbIX BEIMYMH, MX O0O3HAueHHs M EAWHUIIBI, HaXOIUTh
(hopMyIIbl, CBSI3bIBAIONINE JAHHYIO (PU3NYECKYIO BEIIMYUHY C APYTUMU

BEInM4YnHaMun

10.5

OnuceiBaTh HN3Y4YCHHBIC TCIIJIOBBIC CBOMCTBA TEI W TCILUIOBBIC




10.6

10.7

10.8

SIBJICHUS, UCHOJBb3ysS (U3MUCCKHUE BEIUYMHBI: JaBJICHUE Trasa,
TEMIEpaTypa, CPEAHSs KHHETUYECKAs OSHEPIrUs XaoTHYECKOIro
JBYDKCHHSI MOJICKYJ, CpEIHEKBaJpaTH4Has CKOPOCTb MOJICKYI,
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 H3y4eHHbIE JJEKTPUUECKHE CBOWCTBAa BeEIIECTBA U
JNIEKTPUYECKUE  SIBIICHUs  (TPOILECCHI), HCIONB3ys  (hHU3UYECKHe
BEJINYUHBI: ANEKTPUYECKUN  3apsif, ANIEKTPUYECKOE  TIOJIE,
HanpspKEHHOCTh  TMOJIA, TMOTEHIMAN, Pa3HOCTh MOTEHILUAJTIOB; MpH
OMMCAHUU MPABWIBHO TPAKTOBATh (PU3UYECKUI CMBICI HCIOJIb3yEeMbIX
BETMYMH, WX OOO3HAYCHHS W CJWHUIBI;, YyKa3bIBaTh (OPMYIIBI,
CBS3BIBAIOIME JAaHHYIO (U3MYECKYl0 BEIUYMHY C JAPYTUMHU

BCINYNHaMUN

aHaIM3UpoBaTh (PU3MUYECKHE TMPOLECChl M  SABJICHMS, HCHOIb3Ys
¢u3nyeckye 3aKOHbI U MPUHLMUIIBL: 3aKOH BCEMUPHOTO TAroTenus, I, 1l
u Il 3axonsl HploTOHA, 3aKOH COXpAaHEHUS MEXaHUUYECKON IHEpPIruH,
3aKOH COXPaHEHMsI UMITYJIbCa, IPUHLUI CYNEPIO3ULUN CUJI, IPUHIUI
paBHONpAaBUsA HMHEPLUUAIBHBIX CUCTEM  OTCUETA;  MOJIEKYJISIPHO-
KMHETUYECKYIO TEOPHUIO CTPOCHHUS BELIECTBA, a30BbIE 3aKOHBI, CBS3b
CpelHEell KUHETHMYECKON SHEpPruu TEIIOBOTO JBUKEHMSI MOJIEKYN C
aOCOJIIOTHOM TEMIIepaTypoil, MEepBBIA 3aKOH TEPMOJMHAMHUKH, 3aKOH
COXPAaHEHHs DJJIEKTPUUYECKOro 3apsaa, 3akoH KynoHa; mpu 3TOM
pa3nuyath CIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €0 MaTeMaTH4ecKoe

BBIPAKEHHUE U YCIIOBUS (TPaHMIIbl, 00JIaCTH) MPUMEHUMOCTH
OOBACHATH OCHOBHBIC MPHUHIUIBI JCUCTBUS MAIWH, MPUOOPOB U
TEXHUYECKUX YCTPONCTB; pa3inyuaTh YCIOBUA HX O€30MMacHOro

HCIIOJIb30BAHUS B IIOBCETHEBHOM KU3HU

10.9

BBIMOTHATE SKCIEPUMEHTHI 110 UCCIAEAOBAHUIO (PU3MUECKUX SIBJICHUN 1
MPOIIECCOB C MCMOJb30BaHUEM MPSAMBIX U KOCBEHHBIX U3MEPEHUI; NpU
3ToM (QOpMYIHpPOBaTh MpodiieMy (3a7ady) W THUNOTE3Y Y4eOHOro
IKCTIEPUMEHTA, coOuparb  YCTAaHOBKY M3  IPEAJIOKEHHOTO

00opynoBaHusl, MPOBOJAUTH OMBIT U (POPMYIHPOBATH BHIBOBI

10.10

OCYIHCCTBJ'IHTB MpsAMbIC W KOCBCHHBLIC H3MCPCHUMA (i)I/ISI/I‘-IeCKI/IX

BEJIMYMH; MPU 3TOM BBIOMpATh ONTUMAJbHBINA CIOCO0 H3MEpPEHHs U




HCIIOJIB30BaTh N3BCCTHBHIC METOIbI OICHKN HOFpGHIHOCTGfI I/I3MepeHI/Iﬁ

10.11

10.12

UccnenoBaTh 3aBUCUMOCTH MEXIYy (PUINYECKUMH BEJIMYMHAMH C
HCIIOJIB30BAHUEM IIPSAMBIX H3MEPEHMM; IIPU 3TOM KOHCTPYHPOBATh
YCTAHOBKY, (PUKCHpOBaTh pe3yabTaThl MOJYYCHHOW 3aBUCHUMOCTH
(bu3MUYecKUX BEIMYHUH B BUE TAOIUI U rpaduKoB, AeIaTh BHIBOABI 11O

pe3yibTaTaM UCCIECI0BaHNA

CobmromaTe mpaBmiia  0O€30MAacCHOTO  Tpyda TPU  MPOBEIACHUU
UCCIICIOBAaHM B  paMKax y4eOHOro O3KCIEpHUMEHTa, Y4eOHO-
HCCIIEIOBATENIBCKOW M MPOECKTHOM JEATEIBHOCTH C HMCIIOJIb30BAaHUEM

M3MEpUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYyI0BaHUS

10.13

Pemate pacuérHble 3aa4d C SIBHO 33aHHOW (DPM3MYECKON MOMETBIO,
UCHOJIb3ysd (PU3MUECKHE 3aKOHbl M INPHUHIMIIBI, HAa OCHOBE aHalIM3a
yCIOBHUSA  3aJaud  BbIOMpaTh  (PU3MUECKYIO MOAEb, BBLACIATDH
¢u3nyueckrue BENWYUHBI U (HOPMYIIBI, HEOOXOIUMBIE ISl €€ PEIICHUS,
IIpOBOAUTD paCLIéTBI M OOCHHUBATH PCAJIBbHOCTD INOJYUYCHHOI'O 3HAYCHUA

(bu3nUecKoil BETUYNHBI

10.14

10.15

10.16

10.17

10.18

Pemarn Ka4CCTBCHHBIC 3aJa4u: BBICTPAUBATDb JJOIT'M4YCCKHU
HCTIPOTUBOPCUUBYIO LCIIOUKY paccy;xneHHﬁ C OHOpOﬁ Ha HU3YUCHHBIC

3aKOHBI, 3aKOHOMCPHOCTH U (1)1/131/III€CKI/I€ SABJICHUSA

Hcnonp3oBaTe MHpU  pelICHUMM YY4eOHBIX 3aJad  COBPEMEHHbIE
WH(POPMAIIMOHHBIE TEXHOJIOTHH JUIS TOHMCKA, CTPYKTYpUPOBAHMUS,
UHTEpIpeTalMi W TPEJACTABICHUS y4eOHOM M HAy4YHO-TIOMYJISIPHOM
uH(pOpMalUY, TMOJYYEHHOM M3 Pa3IUYHBIX HUCTOUYHUKOB; KPUTHUYECKH

AHAJIU3UPOBATD MMOJIYH4aCMYHO I/IH(I)OpMaI_II/IIO

[IpuBoAMTH TpHUMEpBI BKJIaJa POCCUHCKUX M 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAayKH, OOBSICHEHHE HPOIECCOB OKPYKAIOIIETO

MHpa, B pa3BUTUC TCXHUKH U TEXHOJOTHI

Hcnonp3oBaTth TeopeTndyeckue 3HaHUS MO (U3MKE B IMOBCEAHEBHOU
YKU3HH 11 oOecrieueHns 0€30MacHOCTH MpU OOpaIlleHUH ¢ TpudopaMu
U TEXHUYECKUMH YCTPOMCTBAMHM, JJsI COXpPAHEHUs 3I0pPOBbS MU

CO6JIIO,I[CHI/I}I HOPM 5KOJIOTUYCCKOTO ITOBCACHHUA B oxpyncaromeﬁ cpeac

PaGoTtath B rpymnme ¢ BBINOJIHEHUEM PA3JIUYHBIX COLUAIBHBIX POJIEH,
IUTAaHUPOBAaTh  paboOTy  TPYIIbI, PANUOHAIBHO  paACHpPENeNATh
00S13aHHOCTH ¥ IIJIAHUPOBAaTh JEATEIbHOCTh B HECTaHJAPTHBIX
CUTYyallUsIX, aJIeKBaTHO OLIEHMBAaTh BKJIAJl KaXXJIOTO W3 YYaCTHUKOB

TPYIIIBI B peLIeHHE pacCMaTPUBAEMON MTPOOIEMBI




11 KIIACC

Kon
NpoBePsSIEMOro
pe3yJbTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
0o0pa3oBaTeJbHOM MPOrPaMMBbI CpeHero 001ero odpa3oBanusi

111

11.2

11.3

11.4

JleMOHCTpHpOBAaTh Ha TMpUMEpax poib W MecTo (u3MKu B
(OopMHUpPOBaHUN COBPEMEHHOW HAay4yHOW KapTHHBI MHpPA, B Pa3BUTHH
COBPEMEHHOM TEXHMKH W TE€XHOJOIMH, B IPAKTUYECKON ACATEIbHOCTH

.]'IIOI[GfI, OEJIOCTHOCTb U €AUHCTBO (1)I/I3I/ILI€CKOI71 KapTUHbLI MHUpPa

V4YuTeIBaTh T'paHUIIbl IPUMEHCHUA N3YUCHHBIX (1)I/I3I/ILI€CKI/IX MOI[CJ'ICﬁZ
TOYCYHBIN BJICKTpI/ILIeCKI/Iﬁ 3apsaa, AACpHasA MOJCIIb aTOMad, HYKJIOHHAA

MO/IEJIb AaTOMHOTO Si/Ipa MPH pelIeHNH (PU3NIECKUX 3314

Pacnio3naBate ¢u3udeckue siBIeHUS (MIPOIECCHl) U OOBSICHATh MX Ha
OCHOBE 3aKOHOB  DJJIEKTPOJMHAMUKA UM  KBAaHTOBOW  (pusmKu:
JIEKTPUUECKasi HPOBOJUMOCTb, TEIJIOBOE, CBETOBOE, XMMHUYECKOE,
MarHuTHoe  JEUCTBUS  TOKa, B3auMoJieiicTBHE MarHuTOB,
9JIEKTPOMArHWTHAsE HWHAYKIUS, JEHCTBHE MAarHUTHOTO 1O Ha
MPOBOJHUK C TOKOM W JBIXKYIIMWCSA 3apsl, JJIEKTPOMarHUTHBIE
KonebaHus UM BOJHBI, MPSIMOJMHEHHOE pacHpoCTpaHEHUE CBeTa,
OTpa)KeHHe,  IpelomieHue, uHTephepeHuus, Audpakuus U
MOJISIPU3aLUsl CBETA, AMCIEPCUSI CBETA, (HOTORIEKTPUUYECKHH IPPEeKT
(boTtoapdexrt), cBeTOBOE MaBieHHWE, BO3HUKHOBEHUE JIMHEHYATOTO
CIEKTpa aToMa BOJOPOAA, €CTECTBEHHAas W  HMCKYCCTBEHHas

PaauOaKTUBHOCTD

OnuceiBaTh  M3yYeHHBIE CBOMCTBAa  BelIeCTBA  (DJIEKTPHUECKUE,
MarHMTHbIE, ONTHYECKUE, DIEKTPUUECKYIO0 MPOBOJAUMOCTb Pa3IUYHbIX
Cpel) U DJJIEKTPOMAarHUTHbIE sBJIEHUS (TPOIECCHI), HCIOJIb3Ys
¢u3nueckue BENWYMHBI:  JJEKTPUUECKUH  3aps], CHiIa  TOKa,
NEKTPUYECKOE  HANPSIKEHUE,  AIEKTPUYECKOE  CONPOTUBIIEHHE,
pasHocTh moteHuuanoB, D/IC, paboTta Toka, MHIYKIHMS MarHUTHOTO
oy, cuiaa Awmmnepa, cwia JlopeHna, WHAYKTHBHOCTh KaTyILKH,
SHEPrusl IEKTPUYECKOTO M MATHUTHOTO IIOJIEW, MEpPHOJ] M 4YacToTa
KosiebaHui B KosieOaTeIbHOM KOHTYpE, 3apsii U CHJla TOKa B IpolLecce
FapMOHMYECKUX  JJIEKTPOMAarHUTHBIX  KOJeOaHUH, ¢dokycHoe
paccTosiHue U OINTHYecKas CHJia JIMH3BI, MPU ONHUCAHUU MPaBUIBHO
TPAaKTOBaThb (PU3MUECKUI CMBICT HCIOJB3YEMBIX BEJIHYMH, HX
0003HaYeHUsT W EIUHMIbI, YKa3blBaTh (OPMYIbI, CBSA3BIBAIOIINE

JaHHYI0 (PU3UYECKYIO BEJTMUHHY C APYTUMHU BETUYUHAMU




11.5

11.6

OnuceIBaTh HU3Yy4YCHHBIC KBAHTOBBIC SABJICHUA U IMPOLCCCHI, UCIIOJIb3Ys
(bmnqecxﬂe BCJIMYUHBI: CKOPOCTH JJICKTPOMAIrHUTHBIX BOJIH, JJIMHA
BOJIHBI M 4YaCTOTa CBE€TA, SHEPIrusd MU HMIIYJIBC (I)OTOHa, nepruoa
mojaypacmnaga, OSHEpPIrusd CBsA3HM AaTOMHBIX SAACP, IIpH OIKMCaHUU
IIpaBUJIbHO TPaKTOBATb (bl/ISI/I‘IeCKI/Iﬁ CMBICJT UCITIOJIb3YCMbIX BCJIIMYHH,
nX 0003HAUYCHUS H CAWHUIIBI, YKa3bIBaATb q)OpMy.]ILI, CBA3BIBAIOIIUC
JaHHYIO (bI/ISI/ILIeCKYIO BCIWYUHY C APYTUMHU BCIINYHNHAMH, BBIYUCIATH

3HA4YCHUC (bHSH‘IGCKOfI BCJINYHHBI

Ananmu3upoBath (U3MYECKHE TMPOLECCHl W SBICHHS, HCIOIb3YS
¢usnvecknue 3aKOHBl M OPUHIUNBL  3akoH Oma,  3aKOHBI
MOCJIEAOBATEIBHOTO M TMAapajIeIbHOTO COCIUHEHUS TPOBOJIHUKOB,
3aKkoH [[xoyns — JleHua, 3aKOH 3J€KTPOMarHUTHOM MHAYKIIMM, 3aKOH
MPSIMOJIMHEHHOTO PaclpOCTPAHEHUs CBETA, 3aKOHBI OTPAYKCHHS CBETA,
3aKOHBI ~ NPEJIOMJICHUS  CBETa, ypaBHCHHE OWHINTEHHA  JIJIs
dotorddekra, 3aKOH COXpaHCHHUS JHEPTUU, 3aKOH COXpaHEHUs
UMITYJIbCA, 3aKOH COXPAaHEHHUsS DSJEKTPHUECKOTO 3apsjia, 3aKoH
COXpPaHEHHUsI  MacCOBOIO  YHCJA, IMOCTYylaTtel  bopa, 3akoH
palMOAaKTUBHOIO pacnaja; TMpH O3TOM pa3lin4yarh CIOBECHYIO
(bOpMyYIHPOBKY 3aKOHA, €r0 MaTEeMAaTHYECKOE BBIPAKCHUE M YCIOBHUS

(rpaHuIIBI, 00IACTH) TPUMEHUMOCTH

11.7

OHpeIleJISITI) HaIpaBJICHUC BCKTOpAa HWHAYKIUMKW MArdvuTHOTO IIOJIA

MMPOBOAHHKA C TOKOM, CHJIbL AMnepa H CHJIbI HopeHL[a

11.8

Ctpouth ¥ ONHUCHIBATH H300pa)K€HUE, CO3/1aBAEMOE  IUIOCKUM

3€pKaJioM, TOHKOW JIMH301

11.9

BBIOMHATE SKCIIEPUMEHTHI TI0 UCCTIEI0BAHUIO (PU3NYECKUX SIBICHUN U
MIPOLIECCOB C MCIIOH30BAHUEM MPSIMBIX U KOCBEHHBIX M3MEPEHUil; MpH
sToM (opmynaupoBaTh TMpobieMy (3amady) U TUIMOTE3Y Y4eOHOTO
OKCHEPUMEHTa,  COOMpaTh  YCTaHOBKY W3  TIPEIIIOKEHHOTO

O60py,Z[OBaHI/I$[, MMPOBOAUTD OIIBIT U (I)OpMy.]'II/IpOBaTL BBIBOJbI

11.10

11.11

11.12

OCYHICCTBJ'IS{TI) npsAMbIC W KOCBCHHBLIC H3MCPCHUMA (1)I/ISI/I‘~IGCKI/IX
BCJIMYHH, IIPpU 3TOM BBIGI/IpaTL ONTUMAJIBHBIA CIIOCO0 HU3MCPCHUA U

HCIIOJIB30BaTh N3BCCTHBIC METO/IbI OLICHKN HOFpCHIHOCTCﬁ I/I3MCpCHI/Iﬁ

HccnenoBaTh 3aBUCUMOCTH (PU3MUECKUX BEJIMYMH C UCIHOJIb30BAHUEM
NpSAMBIX ~ M3MEPEHUH; TMPU OTOM KOHCTPYHUPOBAaThb YCTAHOBKY,
¢ukcupoBaTh pe3yJiabTaThl IOJTYYEHHOH 3aBUCUMOCTU (PU3NYECKUX
BEJIMYUH B BUJE TaOIMIl U TpadUKOB, JeNaTh BBIBOBI [0 Pe3yJibTaTaM

HUCCICIOBaHUA

CobmomaTeh mpaBuia Oe30macHOro Tpyda MpH  [POBEIECHUU




UCCIIEIOBAaHUH B paMkKax ydeOHOTO OSKCIEpHMEHTa, Yy4ueOHO-
UCCIIEIOBATENIbCKOM M MPOEKTHOM JESATENbHOCTH C MCIIOJIb30BAaHHEM

WU3MEPUTEINIbHBIX YCTPONCTB U 1aOOPaTOPHOTO 000PYI0BaAHUS

11.13

Pemate pacuérHple 3a1a4u C SIBHO 33JaHHONW (DPU3NYECKON MOJENbIO,
UCTONB3ysl (PU3MYECKUE 3aKOHBI M TPUHIIMIIBI, HA OCHOBE aHajIH3a
YCIOBHS  3aaud  BBIOMpaTh  (PU3MUECKYIHO MOJEb, BBIIACATH
(du3nueckre BENMYUHBI B (HOPMYIIBI, HEOOXOUMBIE IS €€ pPEeIICHHUS,
MIPOBOJIUTH PACUYETHI U OI[CHUBATH PEAIbHOCTH MOJyYEHHOTO 3HAYCHHS

(bu3nYecKoil BETUYNHBI

11.14

11.15

11.16

Pemarp ~ kauecTBeHHBIE  3aJayu: BBICTpAauBaTh  JIOTUYECKHU
HEMPOTUBOPEUUBYIO LIEMOYKY PACCYXKICHHM C OMOpPOil HA H3y4CHHbIE

3aKOHBI, 3aKOHOMCPHOCTHU U (1)I/I3I/I‘-ICCKI/I€ SABJICHUSA

Hcnonp3oBaTh mpu  pelieHUH yueOHBIX 3aJad  COBpPEMEHHbBIC
MH()OPMAIIMOHHBIC TEXHOJIOTMH JUISl TIOWCKA, CTPYKTYPUPOBAHWSI,
MHTEpIpETAllMi M TPEJCTABICHUS Y4eOHOH W HAyYHO-TIOMYJISIPHOM
nH(OpMAaLINY, MOJYYEHHON U3 Pa3NUYHBIX HUCTOYHHUKOB; KPUTHUYECKU
aHAJIM3UPOBATH MOTYYaeMyI0 HH(OPMALIUIO

OOBSCHATh MPUHIUIBI ACHCTBHUS MAalIUH, MPHUOOPOB U TEXHUYECKHX
YCTPOMCTB; pa3iuyaTh YCJIOBUS MX O€30IMaCHOTO HCIOJIb30BAaHUS B

HOBCEIHEBHOU KU3HU

11.17

[IpuBoauTh mpHUMEpHl BKJIaJa POCCUHCKUX U 3apyOEKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAayKH, B OOBSICHEHHUE MPOLIECCOB OKPYKAIOIIETO

MHpa, B pa3BUTUC TCXHUKH U TEXHOJIOT Hi

11.18

11.19

Hcnonp3oBaTth TeopeTndeckue 3HaHUSA MO (U3MKE B IOBCEAHEBHOU
KHU3HH 17151 o0ecriedeHns: 6e30MacHOCTH Ipu 00palleHuH ¢ prudopamu
U TEXHUYECKUMH YCTPOHCTBAMM, MJISi COXpPAHEHUs 3[0pPOBbS U

cOOJIIOACHHSI HOPM SKOJIOTMYECKOT0 MOBEJICHHUS B OKpY Katollel cpefie

PaGorarh B rpymnme ¢ BBIIOJIHEHHUEM DPA3JIMYHBIX COLMAIBHBIX pOJIEi,
IUTAaHUpOBaTh ~ pabOTy  IpyHmbl,  PALMOHAIBHO  pacHpeAessTh
0053aHHOCTM M IUIAHUPOBaTh JIEATENbHOCTh B  HECTaHAAPTHBIX
CUTyalUsIX, aJEKBATHO OLIEHMBATb BKJIAJ KaXIOr0 U3 YYaCTHUKOB

IPYIIIBI B PELIEHUE paccMaTpUBaeMoil MpooIeMbl




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon Koxa npoBepsiemoro

pasaeiia 3JIEMECHTA

IIpoBepsiemMble 3J1eMeHTBHI COleP:KAHUS

OU3NKA 1 METOJbI HAYYHOI'O IIO3HAHN A

11

1.2

®uzuka — Hayka o mnpupone. Haydnsie
METO/bI MTO3HAHUS OKpY:katomiero mupa. Poib
JKCIIEpUMEHTa M TEOpHUH B  Ipoliecce

MO3HAHUS PUPOABL. DKCIIEPUMEHT B (pu3nke

MogenupoBanue (U3MYECKUX SBICHUH U
npoueccos. Hayunsle runoressl. @uznueckue
3aKOHbl U TEOpUHU. ['paHUIBl NPUMEHUMOCTH
¢buznyeckux 3aKOHOB. [TpuHnmn
cooTBercTBUs. Ponb u Mecto (u3MKM B
(GOpMHUpPOBAaHMM  COBPEMEHHOM  Hay4yHOMU
KapTUHBI MUpa, B IIPaKTUYECKON

NESITENLHOCTH JTIOAEH

2.1

2.11

2.1.2

2.1.3

2.14

MEXAHHUKA
KMHEMATHKA

Mexanngeckoe JABUXKCHUC. OTHOCHUTENBHOCTh
MCXaHHUYCCKOIo ABHKCHMA. Cucrema orcuéra.

Tpaexropus

[lepememenue, cKOPOCTh (CPEeqHSST CKOPOCTH,
MTHOBEHHass  CKOpPOCTb) M YCKOpPEHHE
MaTepUAIbHOW TOYKH, UX MPOEKIMH Ha OCH
CHCTEMBI KOOp/IMHAT. Crnoxenue

MIEpEMELICHUH U CIIO)KEHUE CKOPOCTEN

PaBrOMEpHOE U PaBHOYCKOPEHHOE
MIPSMOJIMHENHOE JBWKECHUE. I'paduku
3aBUCUMOCTH KOOPJIMHAT, CKOpOCTH,
YCKOPEHHUH, IIyTH u repeMeleHus

MaTepI/IaHBHOfI TOYKH OT BPEMCHHA

CBoOoaHOe najieHne. Y cKopeHue cBoOOTHOTO

naJieHus




2.15

KpuBonuneiinoe naBukeHue. PaBHOMepHOE
JABHUKCHHUC MaTepI/IaJIBHOf/'I TOYKHU 10
OKPYKHOCTH. YTJIOBasi CKOPOCTb, JIMHEHHAas
CKOpPOCTb. [lepuon U 4acToTa.

LenTpocTpeMuTenbHOE YCKOPEHHE

2.1.6

TexHnuueckue YCTPOMCTBA: CIIUJIOMETD,
JBIKEHUE CHAps/IOB, IIEMHBIE W PEMEHHbIC

nepeaavn

2.1.7

[IpakTrueckue paboTHI. Nsmepenne
MTHOBEHHOM CKOpPOCTH. Hccnenosanue
COOTHOIIEHUS MEX]Y IMYTAMHU, TPONHICHHBIMU
TEJIOM  3a  [OCJIE[OBaTEIbHbIE  PaBHbIC
MIPOMEXYTKH BPEMEHH IPU PAaBHOYCKOPEHHOM
JIBIDKEHUM C HAaYalbHOM CKOPOCTHIO, pAaBHOM
Hymto0. V3yueHue qBUKEHHS [IapuKa B BSI3KOU
KUJIKOCTU.  V3yueHue  ABWKEHUS — Tena,

6p0HJCHHOFO TOPU30OHTAJIbHO

2.2

JIMHAMUKA

2.2.1

2.2.2

[Tpunamn OTHOCHTEIBLHOCTHU T"amues.
IlepBriii 3axkoH HeroToHa. HWMHeprumansHbIe

CHUCTEMBI OTCUETA

Macca tena. Cuna. [IpuHuun cyneprno3unuu

CHUJI

2.2.3

2.2.4

Bropoii 3akoH HproTOHa U1 MaTepHalbHOU
TOYKM B WHEPUMAIBHOM CHCTEME OTCYETa
(UCO). Tpernit 3akoH HeioroHa mms

MaTCpraJIbHBIX TOYCK

3aK0oH BCEMUPHOTO TATOTeHHS. CHiia TSKECTH.

HCpBaﬂ KOCMHUUYCCKasd CKOPOCTh. Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cwia tpenusa. Cyxoe Tpenume. Cuna TpeHHs
CKOJIbKEHUS M CHJla  TPEHUS  IIOKOS.
Koaddumnment tpenns. Cunia conmpoTHUBICHUS

IpH ABUKCHUU TEJIA B ) KUAKOCTH HUJIN T'a3€

2.2.7

HOCTyHaTeJ'IBHOC " BpallaTCJIIbHOC JIBUKCHHUC




a0COJIIOTHO TBEPIOTO TeJa

2.2.8

MOMEHT CHUJIbl OTHOCHTEIBHO OCH BpAILECHUS.
[Inedo cuibl. YcnoBusi paBHOBECHUS TBEPIAOTO
tena B UCO

2.2.9

2.2.10

Texunyeckne YCTpOﬁCTBai IIOJIIHNITHHUKU,

ABUIKCHUC NCKYCCTBCHHBIX CITYTHUKOB

[IpakTuueckue paboTel. M3yueHnue nBHKEHUS
Opycka 1O HaKJIOHHOM IUIOCKOCTH TOJ
JEUCTBUEM HECKONbKUX cui. MccnenoBanue
3aBUCUMOCTH CHJI YIPYTOCTH, BO3HHMKAIOIIMX
B nedhopMHpyeMONl MpYyKUHE U PE3MHOBOM
oOpa3iie, OT BEIMYUHBI UX JehopMaluu.
HccenenoBanue ycioBuil paBHOBECHS TBEPIOTO

TCJa, UMCHOIICTO OCh BPaIlllCHUA

2.3

3AKOHBI COXPAHEHN A B MEXAHUKE

NMmnynsc MarepuanbHOM TOYKH, CHCTEMBI

231 MaTepUagbHBIX TouYeK. MMmynsc Cuiibl U
M3MEHEHHE UMITYJIbCA TeJla
232 3akoH coxpaHeHus wumnyiasca B HCO.
o PeakTuBHOE ABUXKEHME
2.3.3 Pa6ora cuibl
2.3.4 MOIIHOCTE CHIBI
235 Kunernueckas sHeprus MaTepuaibHON TOUKH.
- TeopeMa 0 KHHETHYECKOW SHEPTUH
[lorenumaneHast sHeprusg. IloTeHuuanbHas
236 SHEprus yIpyro nehopMUpPOBAHHON
- npyxunsl. lloTeHuuanbHas 5SHeprus Tena
BOJIM3U OBEPXHOCTH 3eMIIU
[ToreHnanpHble W HEMOTCHIIMATBHBIE CHIIBIL.
CBs3b  pabOThl HEMOTEHIUAIBHBIX CHII C
2.3.7 W3MEHEHUEM MEeXaHUYECKOM SHEPTUU
CHCTEMBI TeJl. 3aKkoH COXpaHEHHS
MEXaHWYECKON IHEPTUN
2.3.8 VYrpyrue u Heynpyrue CTOJIKHOBEHHUS




2.3.9

2.3.10

TexHuueckue yCTpONCTBa: JIBHKEHUE PAKET,

BOJOMET, KOIIEP, IPYKUHHBIN ITUCTOJIET

[Ipaktnyeckne paboTsl. M3ydenue cBs3M
CKOpPOCTEM Tel Ipu HEyIpyroM yjaape.
HccnenoBanme cBsi3u  pabOThI  CHIIBI €

H3MEHEHHEM MEXaHMYeCKOM OHEPIuu T€jia

MOJIEKYJISIPHAS ©®U3UKA 1 TEPMOJAMHAMUKA

3.1

OCHOBbBI MOJIEKYJIIPHO-KUHETUYECKOM TEOPUU

3.11

3.1.2

OcHoBHbIE MOJIOXKEHUS MOJIEKYJISIPHO-
KUHETHYECKON TEOPUH. BpoyHoBckoe
neuxenue. uddysus. Xapakrep ABIKEHUS U

BSaHMOHGﬁCTBHﬂ HacCTull BEIICCTBa
MOI[CJ'II/I CTPpOCHHUA Ta30B, )I(H,Z[KOCTeﬁ u

TBEPABIX TEl U  OOBSICHCHHE CBOWCTB

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

3.13

3.14

Macca wmonekyn. KonudectBo BemiecTsa.
[TocTostHHass ABoraapo
TermmoBoe paBHOBecue. Temmeparypa u eé

n3Mepenue. [llkana remneparyp Llenscus

3.15

Mopnens  upeanpHOoro  rasza.  OcHoOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KMHETHYECKOU

TCOpHUU UACAIBHOI'O Ir'a3a

3.16

AbGcountoTHas TeMrepaTypa Kak Mepa cpeaHen
KMHETUYECKON dHEPTUU TEIUIOBOTO JIBHKEHUS

yactul] ra3a. [llkana remneparyp KensBuna

3.1.7

VpaBuenue Kianeitpona — Mengeneesa.

3akoH /lanbTOHA

3.18

I'a30BBIC 3aKOHBI. I/ISOHpOI_ICCCBI B NACAJIbHOM
ra3€¢ C IIOCTOSIHHBIM KOJIMYCCTBOM BCIICCTBA.

u30TepMa, H30Xopa, u3obapa

3.1.9

3.1.10

Texnuueckue YyCTpOUCTBA:! TEPMOMETD,
OGapometp
[IpakTuueckue pabotel. M3mepenue wmaccol

BO3yXa B KJ1accHoM koMHate. MccienoBanue




3.2

3aBUCUMOCTH MEXKAY MapaMEeTpaMu COCTOAHUA

pa3peKEHHOTO ra3a
OCHOBbI TEPMOJIMHAMUKIN

TepmoauHaMmuueckass cucreMa. BHyTpeHHsA
3.2.1 SHEPTHsl TEPMOJMHAMHYCCKOM CHCTEMBI U

Ccoco0bl €€ U3MEHEHUS

322 KomuyectBo Temnotel u pabora. BHyTpeHHss
SHEPIHs OJHOATOMHOI'O MJI€aJIbHOIO ra3a

Bunel Tennonepegauu: TEIIONPOBOIHOCTD,
323 KOHBEKIIMs, U3llydeHHe. TeltoéMKOoCTh Tea.
YienpHass TEIUIOEMKOCTb BellecTBa. Pacuér

KOJIMYCCTBA TCIJIOTHI IPH TCILJIONIEpCaaquc

[TepBriii 3axkoH TepmonuHamMuku. [Ipumenenue
>y IIEPBOI0O 3aKOHAa  TEPMOJAMHAMUKH K
usonporneccam. ['padudeckas UHTEpHpeTaUs

paboThI Taza

TermoBbie MammHbl. [IpuHOMOBL  HEHCTBHS
TEIUIOBbIX MamuH. [Ipeobpa3zoBanust sHepruu
3.25 B TEWIOBBIX  MammHax. Koaddumment
nonesHoro  geiicteust  (manee —  KILJ)

terioBor MamuHebl. [{uki Kapuo u ero KII/]

Bropoit 3aKOH TEPMOJIMHAMUKH.
326 HeoOpatumocTs mpoiieccoB B IpHUPOJIE.
TertoBeie JIBUTATENN. DKOJIOTHYECKUE

HpO6JI€MLI TCIINIOOHCPICTUKHA

TexHuueckue yCTpolcTBa: JIBUTaTeb
3.2.7 BHYTPEHHETO CropaHusl, OBITOBOM

XOJIOAWJIbHUK, KOHAUTTUOHECD

328 [IpakTuueckue padotsl. 3Mepenue ynenbHON
TEIJI0EMKOCTH

3.3

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

[TapooGpazoBanue u koHaeHCcaus. Mcmapenne
3.3.1 "u KHIICHUE. V nenpHas TEIUIoTa

napooOpa3oBaHus. 3aBUCUMOCTb TeMIIepaTyphbl




KUIICHHUA OT JaBJICHUA

3.3.2

3.3.3

AOconioTHAgS M OTHOCUTENbHAS BIAXXHOCTD

Bo3ayxa. HaceleHHbI niap

TBépnoe TEJIO. Kpucrannmueckue u
amopdHbie Tena. AHHU3OTPOINHS  CBOWMCTB
KPHUCTAJLJIOB. Kunkue KpUCTaJUIbI.

CoBpemeHHbIE MaTepHalIbl

3.3.4

3.3.5

3.3.6

3.3.7

IInaBneHue wu KpucCTallIn3alnus. Vz[eanaﬂ

TerutoTa riasienus. Cyomumanus

YpaBHEHHE TEIIIOBOTO OamaHca

TexHudyeckne yCTpOWCTBAa: TUTPOMETP H
IICUXPOMETD, KaJIOpUMETD, TEXHOJIOTUH
MOJTY4EHHsI COBPEMEHHBIX MaTepUalioB, B TOM
Yrciie HAHOMATepHAJIOB, U HAHOTEXHOJIOTUU
[IpakTnueckue paboTHI. N3mepenue

BJIA’KHOCTH BO3ayXa

SJIEKTPOAMMHAMUKA

4.1

OJIEKTPOCTATHUKA

411

412

4.1.3
414

415

DnekTpu3anus Tel. DIeKTpuyecKkuil 3apsia. [[Ba
BUJIa DJIEKTPUUECKUX 3apsI/IOB

[IpoBoaHMKH, TUDIIEKTPUKU u
MOJIYTIPOBOTHUKH

3aKOH COXpaHEeHMsI AJIEKTPUUECKOTO 3apsiia
B3aumopeiictBue 3apsanoB. 3akon Kynona
Onektpuueckoe  nose.  Hampsok€HHOCTB
INEKTPUYECKOTO MOJIAL. [TpunIIMT
cynepno3unuu.  JIuHUM — HanpsSKEHHOCTH

QJICKTPHUYICCKOIO T10JIA

4.1.6

4.1.7

PaGora cwun SJICKTPOCTATHUYCCKOIO  IIOJIA.

ITorennuan. PasHOCTE MOTEHITNAIOB
[IpOoBOIHUMKK WU JHAIEKTPUKH B MOCTOSTHHOM
JJIEKTpUYECKOM  moje.  Judnexkrtpuueckas

IpOHUIIACMOCTDb

4.1.8

ONEeKTPOEMKOCTD. Kongencarop.




4.2

OneKTpOEMKOCTh IIOCKOTO  KOHJAEHCATOpa.
DHeprus 3apsHKEHHOI0 KOHAEHCAaTopa
TexHuueckue  ycTpOHCTBAa:  BIEKTPOCKOIL,

OJICKTPOMETP, OJJICKTPOCTATHUYCCKAasA 3alluTa,

419
3a3eMJICHHE DJIEKTPOIPUOOPOB, KOHICHCATOD,
KCEPOKC, CTPYUHBIN IPUHTEP

4110 [IpakTrueckue paboTHI. Nsmepenne

ANEKTPOEMKOCTH KOH/IEHCATOPA

IIOCTOSIHHBIN SJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX

CPEJIAX

YcnoBus CYHICCTBOBAHUA IIOCTOAHHOI'O

421 aNeKTpuyeckoro Toka. Mcrounuku toka. Cuna
Toka. [TocTosHHBII TOK
4.2.2 Hanpsokenue. 3akon Oma 1715 yyacTka Lenu
r DJEeKTPUYECKOe COMPOTHBIICHHE. Y IENbHOE
o COINPOTUBIICHUE BEIIECTBA
424 [TocnenoBarensHOE, napasuiesbHoe,
o CMEIIaHHOE COCTMHEHNE TIPOBOTHUKOB
Pabota anexTpudeckoro Toka. 3akoH Jxoyss
4.2.5
— Jlenna
4.2.6 MOoONIHOCTh 3JEKTPUYECKOTO TOKA
anekTpoaBmxkymas cuna (manee — DJC) u
427 BHYTPEHHEE COMPOTHUBICHUE UCTOYHUKA TOKA.
o 3akon Owma uid TOMHOW  (3aMKHYTOH)
anekTpuueckoi renu. Koporkoe 3ambikaHue
DNeKTpOHHAas MIPOBOJUMOCTb TBEPJIBIX
128 METAJUIOB.  3aBHCUMOCTH  COTPOTHBIICHHS
o METaJUIOB oT TEMIIepaTyphl.
CBepXIpoBOINMOCTh
429 OnekTpuyecknii Tok B BakyyMe. CBoiicTBa
o AJIEKTPOHHBIX ITyYKOB
[TomynpoBOIHUKH. CoOcTBeHHas u
4.2.10 puMecHast MIPOBOJIUMOCTH

TOJYIIPOBOAHHUKOB. CBoiicTBa p-n nepexona.




[TonynpoBoiHUKOBBIE TPUOOPHI

4211

DJIEKTPUYECKUH  TOK B 3JIEKTPOJIUTAX.
DNEeKTPOIUTHYECKAS JUCCOLIMAIHS.

DIIEKTPOJIN3

4.2.12

4.2.13

4.2.14

11 KIIACC

DIIEKTPUUYECKU I TOK B rasax.
CaMocCTOsITeIbHBIT W HECaMOCTOSTEIbHBII
pa3psan. PasnuuHble TUIIBI CaMOCTOSATEIBHOIO

paspsaa. Mounaus. [1nasma

Texnuueckue YCTPOMCTBA: aMIIepmeTp,
BOJIBTMETP,  pEOCTaT, HCTOYHUKU  TOKAQ,
JJIEKTPOHATPEBATEIIbHBIC npuOopHI,
JIEKTPOOCBETUTENbHBIE PUOOPBI, TEPMOMETP
COIIPOTHUBIICHN, BaKyyMHBII O/,
TEPMHUCTOPHI U (boTope3ucTopsl,

HOJIprOBOIIHI/IKOBI)If/'I Auoa, raJlbBaHHUKa

IIpakTuueckue paboTHI. N3yuenue
CMEIIIaHHOTO COEANHEHUSI PE3UCTOPOB.

N3smepenne OJIC wucTouyHMKa TOKa M €ro
BHYTPEHHETO comnpoTuBiicHUs. HalOmroneHue

QJICKTPOJIMN3a

Kon Koanposepsiemoro

pasaeiia JIEMEHTA
4

HpOBepﬂeMble IJIEMEHTHBI COACPKaAaHUSA

OJIEKTPOAMMHAMUKA

MATHUTHOE ITOJIE. SJIEKTPOMAT'HUTHA S UHAYKIWA

43.1

TlocTrostHHBIE MarduTbl. B3amMmojaencTBUe

IIOCTOAHHBIX MaroHuToOB

4.3
4.3.2

4.3.3

MaruauTtHoe mone. BekTop MarHuTHOM
nHAyKuu.  [IpuHIun — cynepro3uuuu.
Jluann MarnutHOM wWHAYKIuu. KaprnHa
JUHUM  MArHuTHOM  HMHAYKUMH  TI0JIA

IIOCTOSIHHBIX MarHuToOB

MarsuTHOE IIOJIE IMPOBOJHUKAa C TOKOM.




KapTuna nuHMI 1OJIS JUIMHHOTO MPSIMOTO
MPOBOJIHMKA M 3aMKHYTOTO KOJBIEBOI'O
MIPOBOJHHUKA, KAaTYyIIKH C TOKOM. OmbIT

Opcrena. BzanmoeiicTBiue IpOBOJIHUKOB C

TOKOM
434 Cuita AMniepa, €€ MOJyJIb U HalPaBJICHHUE
Cuna JlopeHiia, €€ MOAYJIb U HaIllpaBJICHUE.
JIBrokeHue  3apspKEHHOM — 4acTUUBl B
433 OJIHOPOJIHOM MarHuTHOM 1one. Pabota
cuibl JIopeHna
4.3.6 SIBneHune HNeKTPOMArHUTHON MHAYKIIUU
4.3.7 [ToTok BeKTOpa MAarHUTHOM MHIYKLIMHU
OJ1C unaykuuu. 3aKOH 31€KTPOMarHUTHOM
4.3.8 naaykuuu dapanes
BuxpeBoe »snextpuueckoe mone. IJ[C
WHJIYKUUU B TPOBOJHUKE, JBHXKYLIEMCS
439 MOCTYIATEIbHO B OJHOPOIHOM MAarHUTHOM
rnoJse
4.3.10 [IpaBuio Jlenma
NHnykTUBHOCTD. fIBIEHHE CAMOMHIYKIUU.
4.3.11
O/1C camOUHIYKIIMT
DHEprusi MarHUTHOTO TOJS KaTyIIKH C
4.3.12
TOKOM
4.3.13 DNEKTPOMArHUTHOE TT0JIe
TexHudeckne  yCTpOMCTBA:  MOCTOSIHHBIE
MarHuThbl, AJIEKTPOMArHUTHI,
4.3.14
AJIEKTPOIBUTATETb, YCKOPHUTEIH
3JIEMEHTAPHBIX YaCTHULl, UHAYKIIMOHHAS TIeUb
[IpaxkTrueckue paboTHI. N3yuenune
MarHMTHOTO IOl KATYIIKH C TOKOM.
4.3.15 HccnenoBanue JIEMCTBUS  MOCTOSIHHOTO

Mar"urTa Ha paMKy ¢ TokoM. MccnenoBanue

SABJICHUA 3JICKTpOMaAr HUTHOM HHAYKIIUU

KOJIEBAHMA 1 BOJIHBI




5.1

MEXAHUYECKUE U DJIEKTPOMAI'HUTHLIE KOJIEBAHUS

5.11

5.1.2

Konebarensnass cucrema. CBoOOIHEBIE
kojeOanus. ['apMoHMueckue KoyieOaHUs.
Ileprion, uacrtora, amiumaTyna u  (dasa

KOJIeOaHuM

[IpyxuHHBIH MasTHUK. MaremaTu4ecKui

MasaATHHK

5.1.3

YpaBHEHHE TapMOHUYECKHX KOJICOAHUA.
Kunematuueckoe 51 JMHAMUYECKOE

OITMCaHKE K0JIe0aTEIbHOIO JABHKCHU A

5.14

5.15

[IpeBpamienue SHEPTUH pu
rapMOHMYeCKUX  KosnebaHusix.  CBs3b
aAMILIUTY /b KoJIeOaHul UCXOIHON
BEJIMYMHBI C aMIUTUTyJaMH KosieOaHUil e

CKOPOCTH U YCKOpPEHUs

Konebarenbubiii  koHTYp.  CBOOOIHBIE
JIEKTPOMAarHUTHbIE Kosie0aHus B
UJCUIBHOM  KOJe0aTelnbHOM  KOHTYpE.
Anasoruss MeXJ1y MEXaHHYEeCKUMU U
3EKTPOMArHUTHBIMU KOJIe0aHUSMHU.

®opmyna TomcoHna

5.1.6

5.1.7

3akoH COXPAHCHUS SHEPTHUU B HUACAIIBHOM

KoJe0aTeIbHOM KOHTYpE

BoinykeHHBIE MEXaHUYECKUE KOJIeOaHusl.
Pe3onanc. Pe3onancHas KpHUBasl.
BoinyxneHHbie AJIEKTPOMAarHUTHBIE

KOJICOaHUS.

5138

5.1.9

Ilepemennbii  Tok.  CHHYyCOMAANBHBIN
IIEPEMEHHBIN TOK.

MommHocTh [IEPEMEHHOTO TOKA.
AMIUINTYIHOE W AEHCTBYIOLIEE 3HAYEHUE

CHJIbI TOKA U HAITPAKCHUSA

5.1.10

Tpancdopmarop. [IponsBoacTso, nepegaya
U noTpelieHne 3JIeKTPUUECKON SHEepruu.

OKOJIOTUYECKHE PUCKHU IIPpU TIPOU3BOJACTBE




BJIEKTPUYECKON SHEPIum. Kynberypa
HCII0JIb30BAHUS 3IEKTPOIHEPT U B

HOBCCI[HCBHOI‘/'I KHU3HU

TexHudeckue ycTpoicTBa: ceiicmorpad,

5.1.11 AIEKTPUUECKUI 3BOHOK, JUHUU
3JeKTponepenayd
[Ipaktrueckue pabotel. MccnemoBanue
3aBUCUMOCTH TepuoAa MajbIX KoJieOaHUU
5110 rpy3a Ha HUTU OT JUIMHBI HUTH U MAaCChI

rpy3a. MccnenoBanue nepeMeHHOro Toka B
Leny M3 TOCJIEI0BaTEIbHO COEeIMHEHHBIX

KOHJIEHCATOPa, KaTyLIKU U PE3UCTopa

MEXAHUYECKUE U 3JIEKTPOMAI'HUTHBIE BOJIHbI

521

5.2.2

MexaHndeckue BOJIHBI, YCIIOBHS
pacupoctpanenus. Ilepuon.  CkopocTh
pacmpocTpaHeHHss W JUIMHA  BOJIHBL
[Tonepeunsle 1 MPOAOIBHBIE BOJTHBI

WnTepdepenius u madpaxius

MCXaHHNYCCKHX BOJIH

5.2.3

524
5.2

3Byk. CkopocTh 3Byka. ' poMKOCTH 3ByKa.

BricoTa Tona. TemMOp 3Byka

DNEeKTPOMarHuTHBIE  BOJHBL. Y CJIOBHS
W3JIYy4eHHUs  AJEKTPOMArHUTHBIX  BOJIH.
B3aunmnuas opuenTanus BexktopoB E, B u v

B BHCKTpOMaFHHTHOﬁ BOJIHC B BAKyyM€

5.25

5.2.6

CBoiicTBa  BJIEKTPOMAarHUTHBIX  BOJIH:
OTpakeHHe, MpeIOMIICHHE, MOIIpH3alus,
mudpakuus, uHTepdepenuus. CropocTh
AJIEKTPOMArHUTHBIX BOJIH

Hlkana 3JIEKTPOMAarHUTHBIX BOJIH.
[IpumMeHeHre 3JIEKTPOMAarHUTHBIX BOJH B

TEXHUKE U OBITY

5.2.7

[IpuHIMIBl PagUoOCBI3U U TENEBUICHUS.
Paguomokanus. DNEeKTPOMarHuTHOE

3arpsA3HCHHUC Oprxcalomeﬁ Cpeabl




5.2.8

TexHuueckne yCTpOWCTBA: MY3bIKaJIbHBIE
HHCTPYMEHTEI, YIBTpa3ByKOBas
MUArHOCTHKAa B TEXHHUKE W MEJHUIUHE,
pazap,  paguONpUEMHHUK,  TEJIEBU30p,

anTeHHa, tenedon, CBU-neup

5.3

OIITUKA

531

5.3.2

5.3.3

[IpsiMonuHeiHOEe pacpocTpaHEHUE CBETa
B OJIHOPOJIHOM cpexe. Jlyu cBeTa
OtpaxkeHne cBeTa. 3aKOHBI OTpaXKCHUS
cBera. [locTtpoenne n300paXKeHUd B TWIOCKOM
3epKasie

[Ipenomiienne cBera. 3aKOHBI MPEIOMIICHUS
CBETa. AOCONIOTHBIHI MoKa3artelib

IIpCIIOMIICHUA

5.34

[onnoe BHYTpPEHHEE OTpa’KeHUE.
[IpenenpHblid yroj MOJHOTO BHYTPEHHETO

OTpaXXCHUA

5.3.5

5.3.6

5.3.7

Hucnepcust  cBera. ClOXHBII  cOoCTaB

Oenoro cBera. L{Bet

Coluparoniiue W pacceuBarolue JUH3BI.
Tonkass nuH3a. DOKYCHOE paCCTOSHUE H
OIITHUYECCKas culia TOHKOU JIMH3BI.
[Toctpoenne n3o0pakeHU B COOMPAOIINX
W pacceuBarommx JwmH3ax. @Dopmyna
TOHKOW JIMH3BL. YBEJIHUEHHUE, J[aBaeMoe

JIMH30M

[Ipenensl NpUMEHMMOCTH T€OMETPUYECKON

OIITUKHU

5.3.8

5.3.9

WNnrepdepennuss cBera.  KorepeHTHble
HMCTOYHHKHU. Ycenosus HaOIIOACHUS
MaKCUMyMOB " MHUHHMYMOB B
UHTep(EPEHIIMOHHOW KapTHHE OT JBYX

CI/IH(l)aSHI)IX KOTCPCHTHBIX HCTOYHUKOB

Hudpakuuss  cBera.  udpakuuoHHas

pemérka. YciaoBue HaOMIOIACHHS TIaBHBIX




MaKCUMyMOB npu naacHuun

MOHOXPOMATHUYCCKOI'O CBCTa Ha

TUGPaKIUOHHYIO PEHIETKY

5.3.10 [Tonspu3anus ceeta

TexHuueckue yCTpOWCTBA: OYKH, JIyIa,

¢doroanmapar, NPOESKIUOHHBIA ammapar,

5.3.11 MMKPOCKOII, TEJIECKOI, BOJIOKOHHAs
OITHKA, TU(ppaKkInOHHAS peeérka,
MOJIAPOU T
[IpakTrueckue paboTHI. H3mepenne

ImoKasarciisd IMPEJIOMIICHUSA. HCCJICIIOB&HI/IC
5.3.12 i} 5
CBOHUCTB I/I306pa)KGHI/II/I B JIMH3aX.

HabGmronenue qucnepcuu ceeta

RJIEMEHTHI CIIELIUAJILHOM TEOPUM OTHOCUTEJILHOCTH

I'paHunel NpPUMEHUMOCTH  KJIACCHYECKOU
MEXaHUKH. ITocTynatsl TEOPUH
6.1 OTHOCHUTEIIBHOCTHU: MHBApUAaHTHOCTb
MOAYJsl CKOPOCTH CBE€Ta B BaKyyMe,

MPUHIIMI OTHOCUTEILHOCTH DUHIITEHHA

6 OTHOCHUTEIBHOCTD OJTHOBPEMEHHOCTH.
6.2 3amemsieHHe BpPEMEHH M COKpalleHue
JUTUHBI
6.3 DHeprus U UMNYJIbC CBOOOIHOMN YaCTHUIIBI

CBs3b Macchl C PHEpruedl W HUMIYIbCOM
6.4 CBOOOMHOM YacTUIbl. OHEprus IMOKOs

CcBOOOIHOI YaCTHUILIBI

7 KBAHTOBAS ®1U3UKA
3JIEMEHTBI KBAHTOBOM OITTUKU
®otonbl. Popmyna [lnanka cBs3u 3HEPTHN
7.1.1 ¢oroHa ¢ ero yactoTod. OHeprus u
7.1 UMITYJbC GOTOHA

OTtkpeiTHE U uccienoBanne Gorodrddexra.
7.1.2 OIBITH AT. Cronerosa. 3aKOHEBI

dboTodddexra




7.1.3

YpaBHeHue OUHNITENHA st
dotordpdekra. «Kpacnas TpaHUIa»

dhoTodrddexra

714

Hasnenue ceera. OnwiTel [1.H. JIeOGenena

7.15

XUMHYECKOE IEHCTBUE CBETA

7.1.6

TexHuveckue ycTponcTBa: (HDOTOIIIEMEHT,
¢doromaTuuk, COJIHEYHAS Oarapes,

CBETOIUO/I

1.2

7.3

CTPOEHUME ATOMA

721

71.2.2

7.2.3

Monens atroma Tomcona. OnbITEI
Pezepdopaa o uccneqoBaHnu0 CTPOCHUS

aToMa. HnaHeTapHaﬂ MOJCJIb aTOMAa

[Toctynatet bopa. H3znyuenue u
norjomieHue (OTOHOB TpU  TMEPEXoie
aToMa C OJHOTO YPOBHSI DJHEPrud Ha
npyroil. Buasl cnektpoB. CniekTp ypoBHEH

SHEPruM aToMa BOJIOPOa

BosiHoBBIE cBoOMicTBa wactuil. BoiHbl ge
bpoiiss. KopnyckynsipHo-BoTHOBOM
nyanusMm.  Jludpakimus AIEKTPOHOB Ha

Kpucrtajuiax

724

7.2.5

CroHTaHHOE W BBIHYXJICHHOE H3IIy4CHHE.
VY cTpoicTBO U PUHLIKIT pabOTHI Jlazepa
TexHuueckue yCTpPOMCTBA: CHEKTPAIbHBIN

aHanu3 (CIEKTPOCKOI), Jia3ep, KBAHTOBBIN

KOMITBIOTEP

7.2.6

7.3.1

IIpaktnyeckne  pabotel.  Habmonenue

JMHENYaTOro CreKkTpa

ATOMHOE AP0

Mertoasl HAOMIONEHUS W PETHCTpAIUU

OJICMCHTAPHBIX YaCTUI]

7.3.2

OTKpbITHE  PAaTUOAKTUBHOCTH.  OIBITHI
Pesepdopaa mo ompeneneHHI0  cocTaBa

PaaAuOAKTUBHOTO  HU3JTYy4YCHUA. CsBoiicTBa




7.3.3

anb(da-, 6eTa-, raMmma-u3ydeHus. BriusHue

PaaAuOaKTUBHOCTH HA JKUBBIC OPIraHU3MBbI

OTkpplTUE  TPOTOHAa U HEUTpOHA.
Hyxnonnas mozens siapa ['eiizenbepra —
WBanenko. 3apsan siipa. MaccoBoe 4uciio

siapa. M3oTomnsl

7.3.4

7.35

Anbda-pacna. DJIEKTPOHHBIN u
MO3UTPOHHBIM  OeTa-pacnas. INamma-
U3Iy4YeHHUe. 3aKOH  paJiMOaKTHUBHOI'O
pacnaza

OHeprus CBS3M HYKJIOHOB B  sJIpe.

SAnepusie cunbl. Jedekt Macce saapa

7.3.6

HI[CpHLIC pE€aKIuu. IIGJ'IGHI/IC U CHHTC3

sep

7.3.7

7.3.8

7.3.9

7.3.10

S nepHbiit peakTop. TepMosiiepHbIi
cunte3. [IpoOnembl UM  NEPCHEKTUBBHI
SIIEPHOM  BHEPreTHKU.  DKOJOTMYECKHE

ACIICKTBI ﬂIIepHOI\/JI SHECPIrCTUKHA

OneMeHTapHble  4dacTullbl.  OTKpbITHE
IO3UTPOHA. DyH/IaMEHTAIIbHbIE
B3aUMO/ICHCTBUS

TexHuueckne  yCTpOMCTBA:  JIO3UMETP,
Kamepa BunbcoHa, sAnepHbIl peakTop,
aTomMHasi 6bom0Oa

[Ipaktnueckue pabotel. HccnenoBanue
TPEKOB YaCTHUI] (o TOTOBBIM

dboTtorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

8.2

Bun 3Bé3mnoro Heba. Co3Bes3nus, spKue

3Bé3}IBI, IJIaHETBI, UX BUIUMOC JIBUKCHUC

Comdeynas cucreMa. IlmaHeTsl 3eMHOI
TPYIIIBL. IInaHeTsI-ruraduTel " ux
Cl'[yTHI/IKI/I, KapJ'II/IKOBI)Ie IIJIAHCTHEI. Mam,le

tena COIHEYHOM CHCTEMBI




8.3

8.4

8.5

8.6

Connne, ¢otochepa wu  armocdepa.

ConHeyHast akTUBHOCTD
Nctounuk sneprun CosHua u 3B€371

3BE31bI, HMX OCHOBHBIE XapaKTEPUCTHKHU:
Macca, CBETUMOCTb, PaJHyC, TEeMIepaTypa,
ux B3alMOCBSI3b. Hunarpamma
«CTIEKTPATBHBIA  KJIacC — CBETUMOCTHY.
3BE3MBI  IVIABHOM  ITOC/ICIOBATEIILHOCTH.
3aBUCHMOCTDh «Macca — CBETHMOCTBY IS

3BE3/1 IVIaBHOM MOCJIE0BATEILHOCTHA

Buyrpennee crpoenue 38&31. CoBpeMeHHBIE
NPEACTABICHUSI O  TPOMCXOXKICHUU |
spormormu CosHba U 3BE3A. DTambl JKU3HU

3BE3]T

8.7

Mneunsii  Ilyre — Hama I'anakrtuka.
CnupanbHasgs  crpykrypa  [amaktuku,
pacupenenenue 3BE3N, Taza W IBUIA.
[lonoxxenne wu pgBwxkenne ConHoa B
lanaktuke. Ilnockas wu  cdepuueckas

MOJACHUCTEMBI I aJaKkTUKHU

8.8

8.9

8.10

Tunel ramaktuk. PamuoranakTuku U

KBa3apbl. YEpHBIE ABIPHI B SAPAX TATAKTUK

Bcenennas.  Pacmupenune  BceeneHHOM.
3akon XaO0ma. PasOeranue ranakTHK.
Bo3pact u pamuyc BcenenHoil, Teopus
bosbmioro B3peiBa. Mogens  «ropsuyen

Bcenennoi». PenukroBoe nzinyuenue
Macmrabnass ~ cTpykTypa  BceneHnHoil.

Meraranaktuka. Hepeménnbie mnpoGiiemsbl

aCTPOHOMHHU




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

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

» ®usuka. 11 knacc. Mskumes ['.4., byxosues b.b., Hapyrun B.M.; nox
penakmueit [lapdpentreBoit H.A. AkuinonepHoe obiiectBo «M31aTenncTBO

«ITpocBenieHue»

METOINUYECKHUE MATEPHAJIBI J1JIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN
HHTEPHET

bubmoreka [IOK



AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30
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