MHHHUCTEPCTBO MPOCBEINIEHUS POCCUIACKOM ®EJEPAIIIN
Yupasjienue o0pa3oBaHusi AIMUHUCTPANNH POCTOBCKOr0 MyHUIIUIIAJIbHOTO
paiioHa
MyHuiunajabHoe 001meodpa3oBaTejibHOE YUPe:KIeHUue CPeaHsIsi

o01meoOpasoBaTesbHas mKoJga Ne4 r.PocroBa

MOY COII Ne4 r.PocroBa
PACCMOTPEHA COTI'JTACOBAHA YTBEPX/EHA
PYKOBOJUTEID Ha [e1arOrM4ecKoM nupexkrop MOY COII
IIKOJIBHOTO COBETE Ne4
METOAUYECKOTO
O0BeMHEHHS 3anpyaHosa 1.H. Ceprees C.B.
[Iporoxoin Nel [Ipuka3 Nel74
oT «28» aBrycra 2025T. oT «1» centabps 2025r.
Msuuna I['.B.
[TpoTokon Nel
oT «27» arycra 2025T.
PABOYASA ITPOT'PAMMA

(ID 8958196)

yueOHoro npeamera «®@usuka. ba3oBbiii ypoBeHb»

st ooygaromuxest 10-11 kmaccoB

Coctasutenn: Moaynuna [.I, Ceprees C.B.

PoctoB 2025-2026






MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TpeOOBaHUWI K pe3yibTaram
OCBOEHHUSI OCHOBHOW 0Opa3oBaTeNbHOM MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, a Takxke c yuy€roM denepanbHON paboueil mporpamMmbl BOCHHUTAHUSA U
KOHLIETIIIUUA TIpernojiaBanusl ydeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpTraHU3aUAX Poccuiickon Odenepannu, pEATU3YIOIINX OCHOBHEIE
oOpa3oBarebHbIe MPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTuHbl Mupa oOydarommxcs 10-11 kimaccoB mnpu
oOydeHuH UX (Pu3nKe Ha 0230BOM ypOBHE Ha OCHOBE CHUCTEMHO-ACSITEIHHOCTHOTO
noaxona. Ilporpamma mo ¢usmuke coorBerctByeT TpedoBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yibTaTam
OOy4eHHMs, & TAKXKE YYHUTHIBAET HEOOXOAMMOCTb pPEATU3ALMN MEKIPEAMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHBIMU Y4YE€OHBIMH MpeameTramMu. B Hel
OTIPENIEIAIOTCS OCHOBHBIE LIEIM U3Y4YEHHs] (U3UKH HAa YPOBHE CPEIHEro OOLIEeTo
o0Opa3oBaHMsl, IJIAHUPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca (DU3MKHU: JTUYHOCTHBIE,
MeTalpeIMETHbIE, IPEeIMETHBIE (Ha 0a30BOM YpOBHE).

[Iporpamma 1o Gpu3MKe BKIFOYAET:

e IUIAHUPYEMBIE PE3yNbTaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YpOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI IO roJjaM O0yUYEHUS;

e cojepkaHue yueOHoro npeamera « Pu3nkay 1o rojgaMm o0ydeHusl.

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAX MPHUPOJIbI, BHICTYMAas B
KauecTBe y4eOHOIo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpyxkaromiem mupe. IkoapHBIN Kypce GU3NKU — cHCTEMOOOpa3yIoIui
JUIsL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NUYECKHUE 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuzmyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHME UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  ONpenensieT XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe HSHEPreTUKd, TPaHCIOPTa, OCBOCHUS
KOCMOCA, IOJIy4EHUSI HOBBIX MAaTe€pHalOB C 3aJaHHBIMU CBOMCTBAMU M APYTHX.
N3yyenue (Pu3MKM BHOCHT OCHOBHOW BKJIaJ B (OPMUPOBAHUE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydarommxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAYYHBI METOJI TO3HAHUSI IPU BBIMOJIHEHUU UMH YU€OHBIX UCCIIEIOBAHUI.

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



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepUasl U3 BCEX pa3feioB (DM3UKH, BKIFOYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B COOTBETCTBMU C HeEW MaTepuanl Kypca (QU3HKU
o0ObeMHEH BOKPYr (Qu3nueckux Teopud. Begymum B Kypce sBIgeTcs
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEpPHUH, BEIIECTBE U
noJIe.

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

Hoes  npuxnaonou  uanpaenennocmu. Kypc ¢usukm mpeamosnaraer
3HAKOMCTBO C IIUPOKHM KPYTOM TE€XHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHI U 3aKOHOB.

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

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YpPOBHE CPEAHEro OOIero
oOpa3oBaHus SBIAIOTCS (hU3MUECcKue TeopuH ((POpMHpPOBAaHUE MPEACTABICHUI O
CTPYKTYp€ MOCTpOeHUs (Pu3nueckoil Teopuu, posii PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLHIIOB B  COBPEMEHHBIX TMPEACTABICHHUSIX O MPHUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHl, JJIsI ONUCAHUS ECTECTBEHHO-HAyYHBIX SBJICHUU U
MIPOIIECCOB).

CHUCTEeMHO-IESTETLHOCTHBIN MOAX0J B Kypce (PU3MKU peanusyercs Mpexiie
BCEro 3a CUET OpraHU3alyU SKCIEPUMEHTANIBHOU JAESITEIbHOCTH O00YyYaroluXCsl.
Jlnst  6a3oBoro ypoBHsS Kypca (U3MKA — OTO HCIOJIB30BAHHE CHCTEMbI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OpAaTOPHBIX pPadoT,
KOTOpbIE B IporpamMme mno (pusuke oObeNMHEHBI B OOIIMNA CIMHCOK YUEHUYECKUX
paKkTUYECKUX padoT. BhifeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISCTCS y4aCTHUKaAMU
o0pa30BaTeNbLHOTO TIPOIlecCa HCXOJsd U3 OCOOCHHOCTEW TIJIAaHUPOBAHMS W
ocHameHuss kaOmHera Qusmku. Ilpm »dToM obOecrmieumBaeTcs  OBJIAJICHHUE
OoOy4YaromMUMHUCd YMEHHUSIMHU TPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCIICIOBAHUS
3aBUCUMOCTEH (DU3NYECKUX BEJIWYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHE YJIENAETCS PEHICHUIO PACYETHBIX M KA4YE€CTBEHHBIX
3amad. [Ipu 3TOM 1t pacuy€THBIX 3a/1a4 MPUOPUTETOM SIBJSIIOTCS 3aJayd C SIBHO
3aIaHHOM (hU3UYECKOM MOJIEIIbIO, TTO3BOJISIFOIIME MPUMEHSATh N3YYEHHbIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOr0 paszlena Kypca, TaK U HWHTErpUpYys 3HAHUS W3
pa3HbIX pasnenoB. i KayeCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBISIOTCA 3aJaHUsS HA
OOBSICHEHHE TPOTEKAaHUSI (PU3NYECKUX SBJICHHM U TMPOILIECCOB B OKPYXKAIOIICH
KU3HU, TpeOyromue BbIOOpa (PU3NYECKOM MOJENM A CUTyallMd IPaKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(U3KMKHN HAa YPOBHE CpEeIHEro OOLIEro 00pa30BaHUs TOJIKEH U3yYaThCs B YCIOBUSX
IpeIMETHOro0 KabuHeTa (M3MKM WM B YCJIOBHUAX HMHTEIPUPOBAHHOIO KaOWHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOIO LUKiIA. B kabunere (pu3uKu JOKHO OBITH
HE0OX0aMMOe J1adopaToOpHOE OOOpYMOBAaHWE IS BBHITIOJHEHUS YKa3aHHBIX B
nporpaMMme mo (pu3uKe yUeHWYECKUX MPAKTUYECKUX paboT M IEeMOHCTPAIMOHHOE
o0opy10BaHHE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpMHpYETCS B COOTBETCTBHHM C
OPUHLIATIOM MHUHUMAJIbHOM JIOCTATOYHOCTH M  OOECIEeYrMBaeT IOCTAHOBKY
NEPEYUCIICHHBIX B TporpaMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpAMid st
UCCIICIOBAaHMUSI ~M3yYaeMbIX SIBJICHHUH M  TPOIECCOB, OMIUPHUECKUX U
(GyHITaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUH.

JlaGopatopHoe 00OpyAOBaHHE [Isl YYEHHYECKUX MPAKTHUECKUX padoT
dbopmupyeTcss B BUJE TEMAaTHUYECKHX KOMIUIEKTOB M OOECIEUMBAETCS B pacyéTe
OJTHOTO KOMIUIEKTa Ha JBYX oOydamommxca. TemaTHyeckue KOMILIEKThI
71a00paToOpHOTO O00OPYAOBAHUSA JIOJDKHBI OBITh IOCTPOEHBI HAa KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJOTOBBIX M LM(PPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE ITU(PPOBBIX 1a00paTOpUil.

OCHOBHBIMM LEJIIMHU U3y4€HUS PU3UKHU B 001IEM 00pPa30BAHUU SBIISIFOTCS:

e (opmupoBaHue HHTEpeca M CTpEMJICHUS OOYy4YaIOIIMXCA K HAyYHOMY
U3YYEHUIO MPUPOJbI, PA3BUTHE HUX HMHTEUIEKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJI€ TIO3HAHUSA U (POpMUpOBaHUE
MCCJIEI0BATENHLCKOrO0 OTHOIIEHUS K OKPYKAIOLIUM SIBJICHUSM;

e (opMupoBaHME HAy4YHOIO MHPOBO33PEHHS KaK pe3ylbTaTa HW3Y4YCHHS
OCHOB CTPOEHHMSI MaTEPUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3HKY;

e (dopMmupoBaHHE YMEHHUHA OOBICHATH SBJICHUS C HCIOJIb30BAaHHEM
bu3MYECKUX 3HAHUHA U HAYYHBIX JI0Ka3aTEIbCTB;

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

JlocTmxeHne 3TUX lenei o0ecreynBaeTCsl pelIeHUeM CIEIyIOMMX 3ajad B

npoluecce U3yyeHus Kypca GU3MKU Ha YPOBHE CPEHEro 00111ero 0opa3oBaHus:



e TmpuoOpeTeHWe  CUCTEeMBl  3HaHWH 00  o0mmx  (U3MYIECKUx
3aKOHOMEPHOCTSIX, 3aKOHax, TEOpUsIX, BKJTFOYASI MEXaHUKY,
MOJICKYJISIPHYIO  (DM3HKY, OJJIEKTPOJAMHAMUKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opmMupoBaHue yMEHUI TPUMEHSATH TEOPETUUYECKUE 3HAHMUS IS
OOBsICHEHHUS (PU3WYECKUX SBICHUH B TPUPOAEC U IS TPUHATHA
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHON KU3HU;

e OCBOCHHE CIOCOOOB peEIIEHUs Pa3IUYHbIX 3a7a4 C SBHO 3aJIaHHOMN
dbu3nueckol MOAENbI0, 3aJad, MOJpPa3yMEBAIOIIUX CaMOCTOSATEIbHOE
co3faHue GU3NUeCcKor MOJEINH, aJIeKBAaTHON yCIIOBUSM 3aJa4H;

e TOHWMaHHWC (U3UYECKUX OCHOB WM TPHUHITUIIOB JCUCTBHS TEXHUYCCKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIMSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIHLHOTO IUIAHWPOBAHUS M TMPOBEACHUS
bu3nYeCKUX SKCIEPUMEHTOB, aHAIW3a W HMHTEpHpeTanuu uHpopmammu,
OTIpeeNIeHNs TOCTOBEPHOCTH MOTyUYEHHOTO PE3yIIbTaTa;

e CO3JaHME YCIIOBUH JJII Pa3BUTHSI YMEHHI MPOEKTHO-UCCIEI0BATEIHCKOM,
TBOPYECKOH J1€ATEIbHOCTH.

Ha wuzyuenne ¢usuku (6a30BbI ypOBEHb) Ha YPOBHE CPEIHETO OOIIETO
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 1o (QU3MKE TMepedeHb JIabOpaTOPHBIX M
MPAKTUYECKUX palbOT ABJISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BHIOOP
poBeNeHusT J1abOpaTOpHBIX pPabOT U OMBITOB C YYE€TOM HHIWBUIYATbHBIX
0COOEHHOCTEN 00yYaroIUXC.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Pazngen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MO3HAHUS

®duszuka — Hayka o0 mpupoje. HaydHble MeTOIbl MO3HAHUS OKPY>KaIOIIEro
Mupa. Ponb 53KcnepuMeHTa W TEOPUU B MPOILECCE TO3HAHUS MPUPOIBIL.
DKCIIEpUMEHT B (hU3HUKE.

MonenupoBanue (Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIIOTE3HI.
dusnyeckre 3aKOHBI U TEOpUH. [ paHUIBI TPUMEHHUMOCTH (HU3UIECKUX 3aKOHOB.
[TpuHIIUIT COOTBETCTBUA.

Pons u mecto ¢uzuku B GOPMUPOBAHUM COBPEMEHHOW HAYyYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN NEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHasiloroBble W I1U(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABWKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO IBHUKCHHS.
Cucrema orcuéra. Tpaekropus.

[lepemenienre, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOe IBukeHue. [ 'paduxu
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHHUs, MyTH U TMepeMelIecHus
MaTepUaIbHOW TOYKHU OT BPEMEHH.

CBoboaHOe nageHre. Y CKOpeHHe CBOOOTHOTO MaICHUSI.

KpuBonuHeintHoe  aBvKeHUE. [IBUKEHHME  MaTepUAIBHOM TOYKH IO
OKPY’>KHOCTH C MOCTOSSHHOW TTO MOJAYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JIMHEHHAS
ckopocTh. [lepuoa u yactora obpamienus. [{eHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckue yCTpPOMCTBA W MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JBH>KCHUE CHAPSIOB, LICTTHBIE U PEMEHHBIE TTEpeayn.

Jlemoncmpayuu

Mogens cucteMbl OTCUETa, WILTIOCTPAIUs KMHEMAaTUUYECKUX XapaKTEPUCTUK
JIBYKCHUSL.

[IpeobpazoBaHue NBUKEHUN C UCTIOIBb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

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



N3mepenne yckopeHus: CBOOOTHOTO TaACHMS.

Hanpagiienne ckopocTy Ipu ABMXKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIBIO ONPEAECICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBaHnne COOTHOLICHHUS MEXAY NyTSAMH, IPOMJICHHBIMU TEJIOM 3a
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKHM BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuyenue aBuxKEHUS Tena, OPOLUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTM  ['anmnes.  llepBwiii  3akoH  HbrotoHa.
HNuepruanbHble CUCTEMBI OTCUETA.

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

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

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

Tpenue. Bunpl Tpenus (mokosi, CKoiapxeHus1, kauenust). Cumna tperusi. Cyxoe
Tpenue. Cuia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduimeHt tpeHusl.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJIKOCTH WJIU Ta3e.

[TocTynarensHOE U BpalllaTeIbHOE JIBIXKEHHE a0COJIIOTHO TBEPIOTO Tea.

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

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

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoit 3akon HeroToHa.

N3mepenune cuil.

CnoxeHue CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTe. Bec Tena npu yCKOpeHHOM MTOAbEME U TIAJICHUN.

CpaBHEeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

YcioBust paBHOBeCHUs TBEPAOTO TeJia. Buibl paBHOBECHS.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



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

HUccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO Tejla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMnynbc MaTtepualibHOM TOYKU (Tena), CUCTEMbl MATEPUAIbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHHE HUMITyJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTrBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOUkH. Teopema 00 H3MEHEHHH
KUHETUYECKOU SHEPTUMU.

[TorennuanbHas DHEPTHU. [TorennumanbHas SHEPIus YIIPYro
nedbopmupoBaHHor — npykuHbl.  [loTeHlManpHass SHEprust Tejna  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHunanbHble W HENMOTEHUUANbHbIE  CUJbl.  CBs3b  pabOTHI
HEMOTEHIHAIBHBIX CUJ C W3MEHEHUEM MEXAHWYECKOW SHEPruM CUCTEMBI TEI.
3aKOH COXpPAHEHUSI MEXaHUYECKON YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHn4eckrue yCTpOWCTBA U IPAKTUUECKOE NMPUMEHEHHE: BOIAOMET, KOIED,
NPY>KUHHBIN TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoq MOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3yuenne abCOJIIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanre cBsi3u pabOThl CHIIBI ¢ U3BMEHEHHEM MEXaHWYECKOW SHEPIHUH
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznea 3. MosexkyasipHas pu3uka 1 TEPMOAUHAMUKA

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHM U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. duddysus. Xapaktep ABUKEHUS WU
B3aMOJECUCTBUS 4YacTUIl BemecTBa. Moaenu CTpOEHHUsI ra3oB, XHUIKOCTEU H
TBEPJBIX TEI U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl MoJiekys. KonnyectBo BemecTBa. [locTosiHHass ABoraapo.

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



Mopens  unpeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KMHETUYECKOW TEOpUM HJACaNbHOTO raza. AOCOJIIOTHAs TeMmIepaTypa Kak Mepa
CpeoHEW KWHETHUYECKOW SHEPruM TEIUIOBOTO JBMKEHUs dvactul rasza. lllkana
temnepatyp KenpBuna. ['a30BbIe 3akOHBI. YpaBHeHUe MenaeneeBa—Knanelpona.
3akoH JlanpToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBICHHE H30MPOIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuyeckue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OmnbITEL, JOKa3bIBAIONIME TUCKPETHOE CTPOCHHE BeIlecTBa, Qororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHEHUI.

OnbiThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMOJIEUCTBHS.

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

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHHWE COCTOSIHHUS HACAIBHOTO rasa,
U30ITPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomwl

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

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmonnHamuueckass cucrema. BHYTpEHHsASI 3HEpPrus TEPMOIUHAMHUYECKOU
CUCTEMBI U crIoco0bl €€ n3meHeHus. KomnuecTBo TermnoTsl U pabora. BuyTpeHHss
SHEPrusi  OAHOATOMHOTO  HJeallbHOro  Tra3a.  Buasl  Teruionepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyUYCHHUE. Y IeJbHAsI TEeIIOEMKOCTh BEIECTBA.
KonnuecTBo TEIIOTHI MpH TEIUIONEepeaye.

[Tonsitue 006 ammabatHoMm mpouecce. [lepBblii 3aKOH TEPMOIMHAMUKH.
[IpumeHneHnne mepBOro 3akoHa TEPMOJWHAMUKH K m3omporeccaMm. I 'paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akoH TepmoanHaMuku. HeoOpaTtuMocTh IPOLIECCOB B IPUPOIE.

TennoBble  MamwuHbl.  [IpuHOUNBI ~ OEHCTBHUS ~ TEIUIOBBIX  MalllWH.
[IpeoOpa3zoBanust SHEPrHUM B TEIJIOBBIX MamuHax. Kodp@uiMeHT moie3Horo
nericTBus TeruioBod mamumHbl. I{ukn KapHo um ero ko3pduumMeHT IOIe3HOTro
JNEUCTBUS. DKOJIOTMYECKUE MPOOJIEeMbI TEIUIOIHEPTETUKH.



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

Jlemoncmpayuu

W3MmeHeHne BHYTpEHHEH HSHEpruy Teja MPU COBEPIICHUU PaOOTHI: BBLIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3Qupa B
JATYHHOU TpyOKe IMyTEM TpeHHUs (BUAECOAEMOHCTPALIMS).

W3MeHeHne BHyTpEHHEN SHEPIruu (TeMIlepaTypbl) Teaa IpH TeIionepeaye.

OnelT Mo anuabaTHOMY pacIIUPEHHI0 Bo3ayxa (OMBIT € BO3AYUIHBIM
OTHHUBOM).

Mopenu napoBoif TypOUHBI, ABUTATEINS BHYTPEHHETO CrOPaHUs, PEAaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopnsle pabomuwl

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Pazosvie nepexoonl

[TapooOpa3zoBanue u koHJeHcarus. Vcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwllieHHBIM map. YjaenbHas TemioTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT 1aBJICHUS.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctaiuioB. JKuakue kpuctaibel. CoBpeMmeHHble Marepuaiibl. [lnmaBienue u
KpUCTaJUTM3aIus. Y IeJabHas TeroTa miaBienus. Cyonumanus.

VYpaBHeHUE TEMIOBOTO OanaHca.

TexHuyecknue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTUU MOJTYyYECHHS] COBPEMEHHBIX MaTEpHUasoB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX apOB.

Kunenuve npu noHW>KEHHOM J1aBJICHUU.

CriocoObl M3MepeHus BIaXKHOCTH.

HaOnronenue HarpeBaHus U IJIABJICHUS! KPUCTALUTMYECKOTO BEIlIECTBRA.

JleMoHCTpanusi KpUCTaIoB.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuxa
OnekTpu3anus Tel. ODJEKTpUYecKuil 3apsia. J(Ba Buaa »IEKTPUUYECKUX
3apsan0B. IIpOBOOHMKH, IOUAJIEKTPUKU M TMOJYNPOBOJAHHKU. 3aKOH COXPaHEHHS
AIIEKTPUYECKOTO 3apsija.
B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbli AJNEKTPUYECKUN 3apsia.
Onextpuyeckoe 1nose. Hampsok€HHOCTh  3nekTpuueckoro mojs. [IpuHoun



CYyNEPHO3ULIUNA ANEKTPUUYECKUX Mojeil. JIuHuKM HanpssKEHHOCTU AJIEKTPUUYECKOTO
oJIsl.

PaGora cumnm  snektpocrarmueckoro  mojsa.  [lotenmman.  Pa3HocTh
NOTEHUHUAIOB. [IpOBOOHMKM M AUANEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
Jusnextpuyeckasi MPOHUIIAEMOCTb.

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

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3aluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJICHCATOp, KOMMMPOBAJIbHBIN anmnapar, CTpyHHBINA TPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3anmoielicTBuE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEN.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUYECKOM TI0JIE.

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

DHeprust 3apsHKEHHOr0 KOHEHCAaTopa.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

N3mepeHune 3IeKTpOEMKOCTH KOHJIEHCATOPA.

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

DONEeKTpUYECKU TOK. YCIOBHUS CYIIECTBOBAHUS SJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

DNEKTPUYECKOE COMPOTUBICHUE. Y AENbHOE CONPOTHBJICHUE BEUIECTBA.
[TocnenoBaTenbHOE, TApaIEIbHOE, CMEIIAHHOE COCTMHEHUE TTPOBOIHUKOB.

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

DJIEKTPOJBUKYIIIAasi CUja M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akoH Oma 11 MoJHOM (3aMKHYTOM) 3JIeKTpUdecKoi enu. KopoTkoe 3aMbIKaHUE.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJABIX  METAUIOB.  3aBUCUMOCTH
COMPOTUBJICHUSI METAJIJIOB OT TeMmIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA JIEKTPOHHBIX MYYKOB.

[TonynpOoBOIHUKHY. CobOcTBeHHas u NpUMECHasT  MPOBOJUMOCTD
noJrynnpoBogHUKOB. CBoicTBa p—N-niepexoa. [lomynmpoBoHUKOBBIE TPUOOPHI.

DONeKTpUYeCKUid TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIEKTPONUTUYECKAs TUCCOLUALUA. DIIEKTPOIIN3.



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

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: aMIEPMETP,
BOJITMETP, PEOCTAaT, MCTOYHHUKH TOKa, DSJIEKTPOHArpeBaTEIbHBIE IPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS], BAKYYMHBIN TUO/,
TEPMHUCTOPHI U POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIN U0/, TAIbBAHUKA.

Jlemoncmpayuu

M3mepenne CUilbl TOKA U HAIIPSKEHUS.

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

CMeliaHHOE COeIMHEHNE TPOBOIHUKOB.

[Ipsmoe wW3MepeHHe JIEKTPOIABWXKYIIEeH Ccuibl. KOpoTKoe 3aMbIKaHue
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBJICHUS METAJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSS MPOBOJAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3yyeHnue cMenaHHOro COEIMHEHUS PE3UCTOPOB.

N3mepenne 3JIeKTpOABUKYILIEH CHIIbI UCTOYHHMKA TOKA U €r0 BHYTPEHHErO
CONPOTHUBJICHUS.

HaGmroienne amexTpoiusa.

MesxknpeaMeTHble CBI3H

Nzyuenue xypca gusuku 0a3oBoro ypoBHsa B 10 kjacce ocyliecTBIsieTCs C
y4€TOM COJAEpP)KATEIbHBIX MEKIPEAMETHBIX CBSI3€d C KypcamMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpadu U TEXHOJIOTUH.

Meosicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAay4HbIH (akT, runores3a, (Qu3nueckas BeIMUYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SIKCIIEPUMEHT, MOJEITUPOBAHNUE, MOJIEIIb, U3BMEPEHUE.

Mamemamuxa: pelleHWEe CUCTEMbl ypaBHEHUM, JMHEWHas (yHKIMS,
napabona, runep0oiia, Ux rpauku U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI M X NPOEKIMU HA OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABMIKEHHUE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEILIONEPEayu, TEIIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOUN IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIPHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, XUAKOCTEH W



ra3oB, DJJIEKTPUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHUYECKAS JMCCOLMALNSA,
rajgbBaHUKA.

l'eoepaghus: BIaxXHOCTH BO3/1yXa, BETPHI, 0apOMETp, TEPMOMET.

TexHnonoeus.: npeoOpa3oBaHHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4E€T TpPEHUS B TEXHUKE, MOMALIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHE), JBHUraTeilb BHYTPEHHETO
cropanusi, napoBasi TypOHHa, OBITOBOM XOJOJUIBHUK, KOHIUIIHOHED, TEXHOJIOTUN
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONpPHUOOPOB,
KCEPOKC, CTPYWUHBIN MIPUHTED, AJIEKTPOHArpeBaTEIIbHbBIC npuodopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Pa3znen 4. JiaekrpoguHamMuKa

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUSA

[locTosiHHBIE ~ MarHATHL.  B3auMoOAEWCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnntHoe mone. Bexkrop marHuTHOM wuHAYKUOWMH. [IpyHIMND cyneprno3unuu
MAarHATHBIX MOJIeH. JINHMM MarHUTHOM MHAYKIMU. KapTuHa NUHUNA MAarHUTHOU
WHIYKIUU TI0JIS TIOCTOSIHHBIX MarHUTOB.

MarautHoe 10JIe TPOBOAHMKA C TOKOM. KapTHa 5nMHUN WHIYKIHH
MarHUTHOTO TOJIS JUIMHHOTO MPSMOIrO INPOBOJHHUKA M 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJAHUKA, KaTylIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoneicTBre npoBOJHUKOB €
TOKOM.

Cuiia Amniepa, €€ MOIyJIb U HallpaBJICHUE.

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

SIBeHne ANEKTpOMArHUTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHuTHOM
MHIYKIUU. OJIEKTPOJABIXKYINAsA CHJIa HWHAYKOMU. 3aKOH JJIEKTPOMATHUTHOU
nHaykunu dapazes.

BuxpeBoe »3ieKkTpuyeckoe Tmosie. ODJIEKTPOABIKYIIAs Cujla WHIYKIUU B
IIPOBOJAHUKE, IBHXKYILEMCS IOCTYNIATENBHO B OTHOPOJHOM MarHMTHOM TIOJIE.

ITpasuno Jlenua.

NHayKTUBHOCTE.  SIBIEGHME CAaMOMHAYKLUWU. OJEKTPOABIXKyLIas cujia
CaMOMHIYKIIHH.

OHeprusi MarHUTHOT'O MOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

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



Llemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO MMy4YKa MarHUTHBIM MOJIEM.

JIvHUKM MHAYKIIMA MarHUTHOTO MOJIA.

B3anmoseiicTBue 1ByX NIPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

JericrBue cuibl JIopeHa Ha HOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKIIHAH.

[IpaBuno Jlenua.

3aBUCHUMOCTh JJIEKTPOJBHKYIIEH CHIIBI MHAYKIHUU OT CKOPOCTU MU3MEHEHUS
MarHMTHOrO MOTOKA.

SBneHue caMOMHIYKIIHMH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabonul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBHS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW MHIYKLUU.

Paszgea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKMpOMAZHUNHbIE KONEOAHUA

KonebarenpHast  cuctema. CBOOOAHBIE  MEXaHUYECKHE  KOJIEeOaHMU.
["apmonunyeckue konebanus. [lepuona, wacrora, amrumryga u (aza xoseOaHUU.
[IpyXVMHHBIN MasTHUK. MaremMaTM4eCKUl MasTHUK. YPaBHEHHE TapMOHHYECKUX
kosebanwuii. [IpeBpareHue sHepruu Npy TaApMOHUYECKUX KOJIeOaHMSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIECKTPOMAarHUTHBIC KOJEOAHUS B
UJeaJbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUSI MEXIy MEXaHWYECKUMHU U
AJIEKTPOMArHUTHEIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHEHUSA
HHEPTUU B UJICATHHOM KOJIeOaTEIbHOM KOHTYDE.

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

[lepemennplii  TOK. CHHYCOMIAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKAa. AMIUIMTYIHOE€ W JACHCTBYIOIIEE 3HAUEHHWE CHUJIbl TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedIECHUE IIEKTPUUSCKOM
SHEPIruM. DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJICTBE IEKTpodHepruu. Kynbrypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUU B TOBCEITHEBHOM KU3HH.

TexHn4eckrue yCTpOMCTBA M NPAKTUYECKOE IPUMEHCHUE: DIICKTPUUECKUN
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TMHUU AJEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojaeOaTeNbHON CUCTEMBbl (NPY>KUHHBIA WM
MaTeMaTUYECKHI MasSTHHK).



Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanue CBONCTB BBIHYKICHHBIX KOJIEOaHUIA.

HaOnronenue pezoHanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJICOAHU.

Pe3oHaHC mnpu MOCHENOBATEIbHOM COEIMHEHHH pE3HCTOpa, KATyLIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUY AIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

HccnenoBanue 3aBUCMMOCTH MEPUOJIAa MalbIX KOJeOaHU Tpy3a HAa HUTH OT
JUIMHBI HUTU ¥ MaccChl rpy3a.

HccnenoBaHue IMEPEMEHHOIO0 TOKa B LENM W3 IIOCJIEN0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMmpOMAZHUNHbLE 60JIHbL

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

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

DJIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumHuas opuenrtanus BektopoB E, B, V B anekrpomarautHoi BoiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPaXEHUE, MPEIOMIICHHE, MOJsIpU3alus, Audpakuus,
uHTepdepennus. CKOpocTb 37€KTPOMAarHUTHBIX BOJIH.

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

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHu4ecKue yCTpOMCTBA M MNPAKTUUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBasl JIMarHOCTHKAa B TEXHHKE M MEIMIIMHE, pajaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBU-nieys.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJI0JIbHBIX BOJIH.

KoneOG:mromeecs Te10 Kak HCTOUHUK 3BYKa.

HabGnronenue orpakeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nnrepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI pE30HAHC.

Habmonenue cBA3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
Y4aCTOTON KOJeOaHMIA.



HccnenoBanre  CBOMCTB  3JEKTPOMAarHUTHBIX  BOJIH: OTpPa’KEHHE,
nperoMIIeHUE, MoNIspu3anus, AMpakuus, uHTepdepeHIus.

Tema 3. Onmuxka

['eomeTpuueckass ontuka. IIpssMonnHENHOE pacIpoCTpaHEHUE CBETa B
ogHOopoaHOU cpexe. JIyu ceera. ToueyHbIi HICTOYHUK CBETA.

OTtpakeHne cBera. 3aKOHbI OTpakeHus cBeTa. [locTpoeHne n3o0pakeHui B
IJIOCKOM 3€pKale.

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

Hucnepcus csera. CiaoxHblil coctaB Oenoro cBeta. LBer.

CoOuparormie ¥ pacceuBaroiniyue JUH3BL. ToHKas mwH3a. DoKycHOE
paccTosTHUE W ONTHYECKas cuiia TOHKOM JuH3bl. [locTpoenue uzoOpakeHUil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JTaBa€MO€ JINH30U.

[Ipenenbl NPUMEHUMOCTH TEOMETPUYECKON ONITUKH.

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

Hudpaxuus cBera. JudpakiuoHHas pemérka. YclIoBUE HAOIIOICHUS
IJIaBHBIX ~MAaKCUMyMOB TpUM  TMAJEHUM MOHOXPOMATHYECKOrO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuyeckue yCTpoOMCTBa M TMPAKTHYECKOE MPUMEHEHUE: OYKH, JyIa,
dboToanmapaT, MPOCKIMOHHBIA amnmapaT, MHUKPOCKON, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PpaKIIMOHHAS PEIIETKA, TTOJISIPOU/I.

Jlemoncmpayuu

[IpssMONMHEHOE pacpOCTpPAaHEHUE, OTPAKEHHE M IPEJIOMJICHUE CBETA.
OnTuyeckue mpruodOpBHI.

[TonHOE BHYTpEeHHEE OTpakeHue. Moiesib CBETOBO/IA.

HccnenoBanre CBONCTB U300paKEHUN B JIMH3aX.

Mopenu MUKpOCKoIa, TeJIeCKona.

Habmronerune natepdepeHIny CBeTa.

HaOmronenue nudpakiuu ceera.

HaOmronenue nucnepcuu cBera.

[TonyueHne ciekTpa ¢ MOMOUIBIO MPU3MBI.

[Toy4yenue cnexTpa ¢ MOMOIIBI0 JUGPAKIIUOHHON PEHIETKY.

Hab6nronenue nonsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabonvl



W3mepenne nokasaress peroMiIeHUs CTEeKIa.
HccnenoBanue cBONCTB M300pakeHU B JTMH3AX.
HaOnronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH

['panunbl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTtynarsl
CIIEUUAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBApPUAHTHOCTH MOAYJSL CKOPOCTH
CBETA B BaKyyMe€, PUHIIUI OTHOCUTEIBHOCTH DWHILITEMHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEIJICHHE BPEMEHU U COKpALICHUE
JUTVHBI.

OHeprus ¥ UMIYJIbC PEIATUBUCTCKON YaCTULIBI.

CBs13b Macchl C SHEPrUEN U UMITYJIbCOM PEISTUBUCTCKON YaCTULIBI. DHEPTUs
IIOKOS.

Pazgea 7. KBanToBasi pusuka
Tema 1. Dnemenmot K6AHMOBOU ONMUKU
®otonsl. opmyna [lnanka cBsizu sHepruu (HOTOHA C €r0 YACTOTOM. DHEpTHs
U UMITYJIbC (POTOHA.
OTtkpoiTue 1 ucciaegopanue porodPpdexra. OnbiTel A. I'. CtoneroBa. 3akoHbI

dotorpdexra. YpaBuenue OuHmTeitHa st hoTodddexra. «KpacHas rpanuiiay
dboToaddexra.

Hasnenne cBera. OnbiThl [1. H. JIeOGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

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

Jlemoncmpayuu

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

HccnenoBanue 3akoHOB BHEMIHETO (oTodhDEKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHuio 0 -4acTHII.
IImanerapHas Mmopmens aroMma. llocrynatel bopa. M3nydenue u moriomieHue
(GOTOHOB TpU TeEepexoje aToMa C OJHOTO YPOBHS JHEPrUu Ha JApyrou. Bumbl
criekTpoB. CIEKTp YpOBHEW SHEPrUu aToMa BOJIOPO/Ia.

BousHOoBBIE cBOVicTBAa yacTull. Bosnbl ne bpoiiis. KoprycKyisipHO-BOJIHOBOM
JyaJu3M.

CHoHTaHHOE U BBIHYK/ICHHOE U3JTyYEHHUE.

TexHn4eckrue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: CIICKTPaJbHbIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.



Llemoncmpayuu

Mopnens onsita Pesepdopna.

Onpenenenue AJIMHBI BOJIHBI J1a3epa.

HabGnronenue iMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

Habnrogenue IMHEHYaToro CuekTpa.

Tema 3. Amomnoe sa0po

OKCIEpUMEHTBI, JIOKA3bIBAIOIIUE CIIOXKHOCTh CTpOeHUs sAnpa. OTKpbITHE
pagunoaktuBHOocTH.  OmbiTel  Pesepdopaa  mo  ompenmeneHuto  cocrapa
panuoakTuBHOrO wu3mydeHus. CBoiictBa anbda-, Oera-, ramMMma-u3ITydCHHS.
BiusHre pagOaKTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykimonHas monens siapa ['eiizenOepra—
MBanenko. 3apsa sapa. MaccoBoe uucino sapa. M3otonsl.

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

DHeprus CBA3M HYKJIOHOB B sifpe. SAnepHbie cuibl. Jledext maccol siapa.

S nepHble peakuuu. Jlenenue u CUHTES sIEp.

Anepuwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl M TEPCHEKTUBBI
AJIEPHON DHEPTETUKHA. DKOJIOTHUECKUE ACTIEKThI IACPHON SJHEPTETUKH.

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTobl HaOJIOIEHUS M PETHCTPAIMK 3JIEMEHTAPHBIX YaCTHUL.

dyHIaMeHTanbHbIe B3aUMOJIeHCTBUA. EAMHCTBO pu3nueckoi KapTUHBI MUPA.

TexHru4ecKue yCTpOMCTBAa U MPAKTUYECKOE NPUMEHEHHUE: JO3UMETP, KaMepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CUéTYrK MOHU3HPYIOIINX YaCTHUL.

Yuenuueckuii sxcnepumenm, rabopamopuvie pabomol

HccnenoBanre TpEKOB YacTHUIL (110 TOTOBBIM (pOTOrpadusim).

Pa3znen 8. JiieMeHTHI ACTPOHOMHUM U aCTPOPU3NKH

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

Bun 3Bé3nHoro Heba. Co3Be3ausi, sipkue 3BE3[bI, IUIAHETHI, UX BUIAUMOE
JIBUOKCHHE.

ConHeuHas cucteMma.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprum ConHI@ U 3BE3.
3BE3bI, UX OCHOBHBIC XAapAKTEPUCTUKHU. J(MarpaMma «CHEKTPaJIbHBIM KJIacc —
CBETUMOCTB». 3BE3JBI TJIABHOM IOCIEIOBATEILHOCTH. 3aBHCHMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3] TJIABHOM MOCJIEAOBATEIIbHOCTU. BHYTpeHHEe CTpoecHue



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

Mneunsiii Ilyte — Hama [Namaktuka. Ilonoxenne n nBukenue ConHia B
INanaktuke. Tunel ramaktuk. Paguoranaktuku u kBaszapsl. YEpHBIE ABIPBI B sSApax
TaJIAKTHK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa006ma. Pazberanue rajakTuk.
Teopus bonpmoro B3peiBa. PenukToBoe n3inydeHue.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HaOnroienusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAHUEM KOMITBIOTEPHBIX
MIPWIOKEHUHN I ONPEIeNICHUs TTOJI0OKEHUS HEOSCHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/11sd CEeBEpHOro NOMyIIapHs U IPKHUE 3BE3BI.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo0o01maromniee NOBTOPEHUE

Ponr ¢usuku W acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M ATUYECKOU c(pepax nesTeabHOCTH YEJIOBEKa, POJb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAy4YHON KapTHUHE MHpPA, POJIb (GPU3NUECKOU TEOPHUH
B (GOpPMHUPOBAHUM TIPEACTABICHUM O (UINYECKONM KapTUHE MHpaA, MECTO
(bu3nYeCKO KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MexknpeaMeTHbIe CBA3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsa B 11 kiracce oCymiecTBISIETCS C
YYETOM COAEPKATEIBbHBIX MEXIIPEIMETHBIX CBA3CH C KypcaMM MAaTE€MaTHKH,
OMOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mescnpeomemuvie nonsmusi, CBSI3aHHBIE C U3YYEHHUEM METOJOB HAYYHOIO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, rumore3a, (u3myeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJICITMPOBAHNE, MOJIEIb, U3MEPEHUE.

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 TPEYTOJIHLHUKOB,
OTIpeJIeIICHHE TUIONIAIN TFIOCKUX PUTYp B 00BhEMa Tell.

buonocusn: »nextpuyeckue SBICHUS B KUBOW TMpHUPOJE, KoJyieOaTelbHbIC
JIBVKCHUS B )KMBOM MPUPOJE, ONITUYECKUE SABJICHUSA B )KUBOM MPUPOJE, ACUCTBUE
paualiy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJ, KPUCTAIUIMYECKAST CTPYKTYypa TBEPIBIX
TeJI, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKOW PEMIETKH, CHEKTPaTbHBIN
aHaJIN3.



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

Texnonocus: JIMHAKA DJIEKTPOIlEpeNad, TIEHEpaTop IEPEMEHHOIO TOKa,
JIEKTPOJBUTATENb, WHAYKIMOHHAS II€Yb, pajap, PaJvuONpPUEMHHK, TEIEBU3O0P,
aHTeHHa, TenedoH, CBY-neub, NMpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEeuYHas Oatapesi.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA INPOI'PAMMBI 110 ®U3UKE HA YPOBHE CPEJHEI'O
OBHIEI'O OBPA30BAHUA

OcBoenune yueOHOTrO mpeamera «Pu3nkay Ha ypoOBHE cpeaHero oOmero oopasoBanus (6a30BbIM ypOBEHB) TOJDKHO
00eCTnevnTh JOCTHKCHHE CIACAYIONINX JHYHOCTHBIX, METAPEAMETHBIX U IPEIMETHBIX 00pa30BaTeIbHBIX PE3YJIbTATOB.

JINYHOCTHBIE PE3YJIbTATHBI

JInyHOCTHBIE pe3ysIbTaThl OCBOCHUSI yueOHOro npeamera «Dusnka» AOIAKHBI OTpakaTb TOTOBHOCTh U CIIOCOOHOCTh
00yJaroImmxcsi PyKOBOJCTBOBAaThCS C(POPMHUPOBAHHOW BHYTPEHHEH TO3UIMEH JUYHOCTH, CHCTEMON IICHHOCTHBIX
OpHMEHTAIIMH, TO3UTUBHBIX BHYTPEHHHX YOEXKICHHH, COOTBETCTBYIOIIUX TPAJUIIMOHHBIM IICHHOCTSM POCCHHCKOTO
o01ecTBa, pacHIMpeHNe >KU3HEHHOTO OIMbITa M OIbITA JACATEILHOCTH B MPOIIECCE peain3alldd OCHOBHBIX HaIlpaBJICHUM
BOCITUTATEJIbHOM JICSTEIIbHOCTH, B TOM YHCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOPMHUPOBAHHOCTh TPAKIAHCKON MO3ZHUIIMK O0YYaOIIETocsl KaK aKTHBHOTO M OTBETCTBEHHOT'O WICHA POCCHICKOTO
00111eCTBa;

MPUHATHE TPATUIIMOHHBIX 00IIIEUETIOBEUECKUX TYMAHUCTUYECKUX U IEMOKPATUUYECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JEATEJIbHOCTh B HWHTEpecax TIpaxAaHCKOro OOIIecTBa, Y4yacTBOBaTh B
caMOyIpaBJieHUH B 00pa30BaTEILHON OpraHu3aIuy;

YMEHHE B3aMMOJICCTBOBATH C COIIMAIBHBIMU HHCTUTYTAMH B COOTBETCTBHH C X (PYHKIIUSIMHU U Ha3HAUCHUEM;

TOTOBHOCTh K TYMaHUTAPHOU U BOJIOHTEPCKOM JIESITEIIBHOCTH;

2) IaTPHMOTHYECKOTO BOCTIMTAHMA:

c(hOPMHUPOBAHHOCTH POCCUMUCKON MPAKIAHCKOW UEHTUYHOCTH, MATPUOTU3MA;

IIEHHOCTHOE OTHOIIIEHHE K TOCYAApCTBEHHBIM CHMBOJIaM, TOCTIDKCHHSIM POCCUMCKUX YUYEHBIX B 001acTH (U3HKU U
TEXHUKHU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO IMOBEACHUS;



CIIOCOOHOCTh OICHMBATh CHUTYAIlMI0 M I[PHHUMATh OCO3HAHHBIC PEIICHHS, OPHUEHTHPYSACh Ha MOPAaIbHO-
HPaBCTBEHHBIC HOPMBI U IICHHOCTH, B TOM YHUCIIE B ICATCIILHOCTH YIEHOTO;

OCO3HaHUE JIMYHOTO BKJIA/Ia B MOCTPOCHUE YCTOHYUBOTO Oy IyIIIEro;

4) 3CTEeTHYECKOT0 BOCTIMTAHMA:

3CTETHYECKOE OTHOIICHHUE K MUPY, BKIIFOUast 3CTETHKY HAyYHOT'O TBOPYECTBA, MPUCYIIEro (GU3HUCCKON HayKe;

5) TPpy10BOr0 BOCIIMTAHHUSI:

HHTEPEC K PA3IUYHBIM cepaM IpodecCHOHATBHOMN AEITEIBHOCTH, B TOM YHCIIE CBSI3aHHBIM ¢ (PM3UKONW M TEXHUKOM,
yMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOP Oy yIei mpodeccHu U peaan30BbIBaTh COOCTBEHHbBIC )KU3HECHHBIC TIAHbI;

TOTOBHOCTB U CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00JaCTH (DU3HUKU Ha MPOTKCHUN BCCH KU3HHU;

6) 3K0JIOrNYecKOTro BOCIIMTAHUS

chOpPMUPOBAHHOCTH IKOJIOTHUECKON KYJIBTYPhI, 0CO3HAHKE TJI00aIBHOTO XapaKTepa IKOJOTHIeCKUX MpodeM;

IUTAHUPOBAHKME M OCYIICCTBICHHE ICHCTBHI B OKPYKAIOIICH Cpejie Ha OCHOBE 3HAHMS II€JCH YCTOWYMBOTO Pa3BUTHS
YeJIOBEUCCTBA;

pacIIupeHue OmbITa ISATSILHOCTH KOJIOTHYSCKON HAPABICHHOCTH Ha OCHOBE UMEIOIIMXCS 3HAHUH 110 (DU3HUKE;

7) HEHHOCTH HAYYHOI'O MO3HAHUS

c(OPMHPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMECHHOMY YPOBHIO Pa3BUTHS (DU3MUCCKON HAYKH;

OCO3HAHME IIEHHOCTH HAYYHOM IEATEILHOCTH, TOTOBHOCTh B MPOIECCE M3YUEHHS (PH3MKH OCYIICCTBIIATH IPOCKTHYIO
U MCCJICIOBATEIbCKYIO JACSITEIbHOCTh HHANBHIYAIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE el CTBUS

ba3zoBble JJornueckue aelicTBUA:
CaMOCTOSITENILHO (hOPMYJIMPOBATH U aKTyaJU3UPOBaTh MPoOJIeMy, pacCMaTpUBaTh €€ BCECTOPOHHE;
ONPEICIIATh LENU IEATEIILHOCTH, 3aJ1aBaTh NapaMETPbl U KPUTEPUH UX JOCTHKEHHUS;
BBISIBJISTH 3aKOHOMEPHOCTH U IIPOTHBOPEUHS B PACCMaTPHUBACMBbIX (PU3HUECKUX SBIICHHSX;



pa3pabaThiBaTh IUTAH PEIICHHUS TPOOJEMBI C y4ETOM aHaln3a MMEIONIUXCS MaTepUajbHBIX M HEMaTEPHAIBHBIX
peCypcoB;

BHOCUTH KOPPEKTUBBI B JEATECIBHOCTb, OILICHUBAaTh COOTBETCTBUE pE3YJIbTATOB LEIAM, OLECHUBATH PHUCKHU
MOCJICACTBUM JI€SATEILHOCTH;

KOOPJAMHUPOBATh M BBINOJHATH pPabOTy B YCIOBUSX PEAIbHOTO, BHUPTYaJbHOTO W KOMOHWHHUPOBAHHOTO
B3aHUMOJICHCTBUS,

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPHA PEIICHUH KU3HEHHBIX TTPOOIIEM.

ba3oBble nccienoBare/bCKue 1eiCTBUA.

BJIaJIETh HAYYHOH TEPMHUHOJIOTUEH, KITFOUEBBIMH IMOHITHUSIMU M METOIaMH (PU3UIECKON HAYKH;

BJIaJIeTh HaBBIKAMHU Y4e€OHO-HCCIE0BATEIBLCKON U MPOEKTHON JEATeIbHOCTH B 00JacTH (DU3UKH, CIIOCOOHOCTBIO U
TOTOBHOCTBIO K CaMOCTOSITEIbHOMY IIOMCKY METOJIOB pelieHus 3ajad (U3UMYECKOro COJepKaHUs, MPUMEHEHUIO
pPAa3JIUYHBIX METOJIOB MO3HAHUS,

BJIQJICTh BHJAMHU JCATEILHOCTH II0 TOJYYCHHIO HOBOTO 3HAHMS, €ro HWHTEpHpeTaluy, IpeoOpa3oBaHUIO H
MIPUMEHECHHIO B PAa3IMYHBIX YUCOHBIX CUTYAIUSAX, B TOM YHUCJIC TIPH CO3aHUN YI€OHBIX IPOCKTOB B 001aCTH (DU3UKHU;

BBISIBJISITH IPUUYUHHO-CIICJICTBEHHBIE CBSI3U U aKTYaJM3UPOBATh 3aJ1auy, BBIJIBUTATh TUIIOTE3Y €€ pelICHUs], HaXOAUTh
apryMEHTHI JUIsl JOKA3aTENbCTBA CBOMX YTBEPKACHUM, 3a/1aBaTh MapaMeTPbl U KPUTEPUHU PEIICHUS,

AHAJIM3UPOBATh TOJYYEHHBIE B XOJE PEIICHUS 3aJa4d PE3YyJbTAaThl, KPUTHUYECKU OIEHMBATH MX JOCTOBEPHOCTb,
MIPOrHO3UPOBATHh U3MEHEHHUE B HOBBIX YCIIOBUSIX;

CTaBUTh M (POPMYJIHUPOBATh COOCTBEHHBIC 3a7a4M B 0Opa30BaTEIBHOMN JEATEILHOCTH, B TOM YHCIIE NMPU HW3yYCHUH
bu3uKy;

JlaBaTh OILIEHKY HOBBIM CUTYallUsIM, OIIEHUBATh TPUOOPETEHHBIN OIBIT;

yMETb MEPEHOCHUTH 3HaHUS 110 (PU3UKE B MPAKTHUECKYIO 00JIACTh )KU3HEICSITEIIbHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 001acTe;

BBIJIBUTATh HOBBIE UJIEHU, MIPEIJIaraTh OPUTMHAJIBHbBIC IMOJIXO/bI U PEIICHHUS;

CTaBUTh NMPOOJIEMBI U 3aJ1a4uH, JOMYCKAIOIINE AIbTEPHATUBHBIC PEIICHUS.

Pabora ¢ unpopmaunmeii:



BJIAJICTh HaBBIKAMH IIOJIyYCHUS WHGOpMAIUU (PH3UIECKOrO0 COJEpP)KaHWS M3 HMCTOYHHKOB pPAa3HBIX THIIOB,
CaMOCTOSITEIIEHO OCYIIECTBIIATH IMOUCK, aHAIN3, CHCTEMATU3alMI0 ¥ MHTEPIPETAINI0 HHPOPMAIMK Pa3InIHBIX BUIOB H
dbop™m mpeACcTaBICHUS;

OLICHMBATh JJOCTOBEPHOCTH HH()OPMAITHUH;

UCIIOJIB30BaTh CPEICTBA HH(POPMAIIMOHHBIX M KOMMYHHUKAI[MOHHBIX TEXHOJOTHH B pEIICHUM KOTHUTHUBHBIX,
KOMMYHHKATHBHBIX W OPraHU3allMOHHBIX 3a7a4 C COOJIOJCHHEM TpPEeOOBaHHWI 3PrOHOMHKH, TEXHHKH OC30ITaCHOCTH,
TUTHCHBI, PECYPCOCOCPEKESHHMSI, TPABOBBIX M ATHYCCKUX HOPM, HOPM HH(DOPMAIIMOHHOW 0€301acHOCTH;

CO3/1aBaTh TEKCThI (U3MYECKOTO COJMCP)KAHUS B Pa3IUYHBIX (opMarax ¢ y4éTOM HasHaueHUS HHDOpMAIHUHA |
IIEJICBO ayTUTOPHH, BEIOMpAsi ONTUMAaIbHYIO0 (POpPMY IIPEICTABICHHS U BU3YaTH3AIHH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC YYeOHbIE 1eHCTBHS:

OCYILIECTBIIAThH OOIIEHNUE HA YpOKaX (PU3UKH U BO BHEYPOUHOU JIEATEIBHOCTH;

pacrno3HaBaTh NPEANOCHUIKA KOH(QIUKTHBIX CUTYallMil U CMATYaTh KOH(QIUKTHL;

Pa3BEPHYTO M JIOTUYHO HU3J1araTh CBOX TOUKY 3PEHMS C UCIIOIb30BAHUEM SI3bIKOBBIX CPE/CTB;

MOHUMATh U UCIOJIb30BaTh NPEUMYIIECTBA KOMAaHIHON U UHIMBU1yaIbHON paOOTHI;

BBIOMPATh TEMATUKY W METOJIbl COBMECTHBIX ACHCTBUMN C yUETOM OOILIMX UHTEPECOB U BO3MOKHOCTEMN Ka)KIOro 4jieHa
KOJIJIEKTHUBA;

IIPUHUAMATH LM COBMECTHOM ACATEIBbHOCTH, OPraHU30BBIBATh U KOOPAUHUPOBATH IEUCTBUSA IO €€ ITOCTHUIKEHHUIO:
COCTaBJISTh IUIaH JECWCTBU, paclpeAessTh poiu C YYETOM MHEHUM YyYaCTHHKOB, OOCYXJIaTh pe3yJbTaThl COBMECTHOMU
padoThI;

OLICHMBATh KAayeCTBO CBOEr0 BKJaJa M KaXJIOr0 y4acTHHKA KOMAaHIbl B OOIIMH pe3yapTaT MO pa3pabOTaHHBIM
KPUTEPHUSIM;

IIpeUIaraTb HOBBIE MPOEKTHI, OLIEHUBATH UJEH C ITO3ULUN HOBU3HBI, OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYILECTBIJISITh TMO3UTUBHOE CTPATETMYECKOE TMOBEAEHUE B PA3JWYHBIX CHUTYAlUSAX, HPOSIBIATH TBOPYECTBO H
BOOOpaxeHue, ObITh MHUIIUATUBHBIM.

PeryasiTuBHbIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUS



Camoopranusanms:

CaMOCTOSITENIFHO OCYIIECTBIIATH TO3HABATEIbHYIO JIEATEIBHOCTh B 00JIACTH (PU3UKA M aCTPOHOMHH, BBISBISTH
po6JieMbl, CTaBUTh U POPMYITUPOBATH COOCTBEHHBIE 3a/1aUH;

CaMOCTOATEIIBHO COCTABJIATH IUIAH PELICHUs PACUETHBIX M KAYECTBEHHBIX 3a7a4, IUIAH BBINOJHEHUS MPAKTHYECKOU
paboThI ¢ YYETOM UMEIOLIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U NPEANOUYTEHUI;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

paclIMpATh paAMKH Y4EOHOIO MPEeAMETA HA OCHOBE JIMYHBIX NMPEANOYTEHUN;

JieJ1aTh OCO3HAHHBIM BHIOOD, apryMEHTHPOBATh €T0, OpaTh Ha ce0si OTBETCTBEHHOCTh 3a PELICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

coco0CTBOBaTh (HOPMHUPOBAHUIO U MPOSBICHUIO SPYAMLIMH B 001acTh (PU3MKH, MOCTOSHHO MOBBILIATH CBOM
00pa3oBaTeNbHbIN U KYJbTYPHBI YPOBEHb.

CaMOKOHTPOJIb, YJMOLMOHAJIBHbIN HHTEJJICKT:

JaBaTh OLICHKY HOBBIM CUTYalMsIM, BHOCUTb KOPPEKTHUBBI B JCATEIBHOCTh, OLICHUBATh COOTBETCTBHE PE3YJIHTATOB
LEIAM;

BJIAJCTh HABBIKAMU MO3HABATENBHON pe(IeKCMH Kak OCO3HAaHUS COBEPILIAEMBIX JEHCTBUA W MBICIUTEIbHBIX
IIPOLIECCOB, UX PE3YJIBTATOB U OCHOBAHUI;

UCIIOJIB30BaTh MPUEMBI PeIIEKCUU JUIsl OLIEHKH CUTYallMH, BHIOOpA BEPHOTO PEILIECHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO PUHUMATh PEUIEHUS 110 UX CHUKEHUIO;

IPUHUMATh MOTHUBBI U apPTYMEHTBI IPYTUX IPH aHAIM3€E PE3YNIbTATOB JIE€ATEIbHOCTH;

MPUHUMATh ce0sl, MIOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

NPUHUMATh MOTHBBI U @pPTYMEHTHI IPYTUX MPU aHATIU3€E PE3YIbTaTOB JIE€ATEIbHOCTH;

npU3HaBaTh CBOE IPABO U MPABO JAPYTUX HA OLIMOKH.

B npouiecce 1ocTHKEHHS IMYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPaMMBI 110 (PU3UKE 711 YPOBHS CPEIHETO OOIIEeTOo
o0Opa3oBaHMs y 00yUaIOIUXCsl COBEPIICHCTBYETCS SMOIIMOHATBHBIN HHTEIUIEKT, TPeAIoIaratouii copMUpOBAaHHOCTE:

CaMOCO3HAHUs, BKJIIOYAIOLIETO CIOCOOHOCTh MOHUMAaTh CBOE IMOLIMOHAIBHOE COCTOSHUE, BUAETH HAINPABICHMS
Pa3BUTHUSI COOCTBEHHOW AMOIIMOHANILHOM cepbl, ObITh YBEPEHHBIM B ce0€;



CaMOPETYJIUPOBAHUSI, BKJIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATh OTBETCTBEHHOCTh 3a CBOE IMOBEACHUE,
CIOCOOHOCTH aIaITUPOBATHCS K SMOIIMOHAIBHBIM U3MEHEHUSM U TIPOSIBIISITH THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMM, BKIIOYAIOIIEH CTPEMJIEHUE K JOCTUKEHHUIO LEU U YCleXy, ONTUMHU3M, UHUIIUATUBHOCTb,
yMEHUE JACHCTBOBATh UCXOJSl U3 CBOUX BO3MOKHOCTEH;

OMIIATUH, BKIIOYAIOIIEH CIIOCOOHOCTh TOHMMAaTh 53MOLMOHATBHOE COCTOSIHME JIPYTUX, YYUTHIBaTh €ro Mpu
OCYIIECTBIICHUH OOIIEHHUs, CHOCOOHOCTH K COYYBCTBHIO M COTIEPEKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKIIOUYAIOIIUX CIOCOOHOCTH BBICTPAWBATh OTHOIICHHS C JIPYTHMH JIFOJbMH, 3a00THUTHCA,
MPOSIBJISITH HHTEPEC U pa3peliaTb KOHQIUKTHI.

HNPEAMETHBIE PE3YJIBTATHI

K xonmy oOyuenus B 10 kJacce TmpeaMeTHbIe pe3ylbTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTpakaTh
c(hOpPMUPOBAHHOCTH Y 00YUAIOIINXCSI YMEHUM:

JIEMOHCTPUPOBATh HA MPUMEPaX PoJib U MeCTO (GU3UKHU B ((OPMUPOBAHUM COBPEMEHHON HAYYHOU KapTHUHBI MUpPa, B
Pa3BUTUH COBPEMEHHOM TEXHUKH U TEXHOJIOTUI, B IPAKTUYECKOMN AEATECIHLHOCTHU JIIOACH;

YYUTBHIBATh TPAHMIIBI IPUMECHEHHUS M3YUCHHBIX (PU3MUECKUX MOJIeIel: MaTeprualibHas TOYKa, MHEepIUAJIbHAs CHCTEMa
oTcu€Ta, aOCONIOTHO TBEPJOE TENO, MACATBHBIN a3, MOJEIH CTPOCHHS Ta30B, KHIAKOCTEH M TBEPABIX TEJ, TOUYCUHBIH
AJIEKTPUUYECKUH 3apsii MPU pellieHUH PU3NUECKUX 3a/1a4;

pacro3HaBath (pusznueckue siBaeHUs (MPOILIECChl) U OOBSICHATh UX HAa OCHOBE 3aKOHOB MEXAHUKH, MOJICKYJISPHO-
KMHETUYECKOW TEOPUM CTPOCHHS BEIIECTBAa M DJICKTPOJMHAMHUKHU: PABHOMEPHOE M PABHOYCKOPEHHOE MPSIMOIMHEUHOE
JIBH)KEHHUE, CBOOOIHOE IMaJICHUE TEJ, IBMYKCHUE 110 OKPY>KHOCTH, HHEPITUS, B3auMoieicTBre Tel, Tuddy3us, OpOyHOBCKOE
JBI)KCHUE, CTPOCHUE KUJAKOCTEH M TBEPIBIX TeJ, U3MEHEHHE Oo0bEMa TeNl MpU HArpeBaHUU (OXJIAXKJACHUH), TEIJIOBOE
paBHOBECHE, HCMApeHHE, KOHJCHCAIMs, IUIaBJICHUE, KPUCTA/UIM3AlUs, KUIICHUE, BJIAXXHOCTb BO3/yXa, IOBBIIICHHUE
JIaBJICHUS raza MPU €ro HarpeBaHUU B 3aKPBITOM COCYJE, CBSI3b MEXKIY IMapaMeTpaMH COCTOSHUS ra3a B H30Ipolieccax,
AJIEKTPU3AIUA TEJI, B3AaUMOJICHCTBUE 3aPsJIOB;

OMKCHIBATh MEXAHWYECKOE [BIDKEHUE, HCTOJb3yd (U3MYECKHUE BEIMYMHBI: KOOpJWHATA, IyTh, IMEpEMEIIEHUE,
CKOpOCTb, YCKOPEHHE, Macca Tejla, CHia, UMITYJIbC TeJla, KHHETHYECKasl SHEPIrusl, MOTCHIIMAIbHAs YHEPIHsl, MEXaHUYecKas



paboTa, MexaHHMYECKasi MOIIHOCTh; TIPU OMUCAHUM MPABUJIBHO TPAKTOBATh (PM3MUECKUN CMBICT MCTOIb3YEMbIX BEIUYUH,
uX O00O03HAYeHUS W €AMHHULBI, HAaXOAUTh (OPMYIIbI, CBS3BIBAIOIIME JAHHYIO (U3WYECKYIO0 BEIMYUHY C JIPYTHUMH
BEJIMYMHAMU;

OIMCHIBATh N3YUEHHBIE TEIUIOBBIC CBOMCTBA TEJ M TEIIOBHIC SIBICHUS, UCTIONB3Ys (PU3HMUECKUE BEIMYUHBI: JaBJICHUE
rasa, TemrepaTypa, CpeaHsIs KHHETHYECKasi PHEPTUs XaOTHUECKOTO JIBWKEHHUS MOJIEKYJI, CPEIHEKBaJApaTHYHAsl CKOPOCTh
MOJICKYJ, KOJUYECTBO TEIUIOTHI, BHYTPEHHSS JHEprus, padbora raza, KOdPGUIUEHT MOJE3HOTO ACUCTBHUS TEIUIOBOTO
JBUTATENS; TPU ONUCAHUU TMPABUIBHO TPAKTOBAaTh (DU3UYECKUN CMBICH HCIOJIb3YEMbIX BEIMUYWH, UX O0O3HAUEHUS U
€IMHULIbI, HAXOIUTb (POPMYJIbI, CBA3BIBAIOLIUE JAHHYIO (PU3NYECKYIO BEJIMUUHY C APYTUMU BEIMUNHAM;

OINKCHIBaTh H3yYEHHBIE 3JIEKTPUUECKHUE CBOMCTBA BELIECTBA M DJIEKTPUUECKHUE SIBJIECHUS (IIPOLECCHI), HCHIOIb3YS
(¢u3znyecKkue BEIMYUHBL BJIEKTPUUYECKUN 3apsijl, AJIEKTPUYECKOE I0JIe, HANpsHKEHHOCTh MOJIs, MOTEHIHUal, pPa3HOCTh
MOTEHIIMAJIOB; TIPU ONKCAHUU MPABWIBHO TPAKTOBATh (DU3MUECKUN CMBICT MCHOJB3YEMBIX BEIWYHMH, UX O0O3HAUCHUS U
€IMHUIIBI; YKa3bIBaTh (DOPMYJIbI, CBSI3BIBAIOIINE JAaHHYIO (PU3UUECKYIO BETUYHHY C IPYTUMH BEINYNHAMH,

aHaAJIM3UPOBATh (PUZNUYECKUE MPOIIECCHI U SBJICHUS, UCTIONb3Ys (PU3NUECKUE 3aKOHBI U MIPUHIIMUIIBI: 3aKOH BCEMUPHOTO
tarorenus, |, 1l u Il 3akonpl HploTOHA, 3aKOH COXpaHEHHS MEXAHWYECKOH SHEpruu, 3aKOH COXpPaHEHHs] HMMITYJIbCa,
NPUHILIUT CYTEPHO3UIIMN CHJI, TPUHIUI PABHOIMPAaBUS HHEPLUHUATBHBIX CHCTEM OTCU€Ta, MOJEKYJISIPHO-KUHETHUECKYIO
TEOPHUIO CTPOSHUS BEIIECTBA, Ta30BbIE 3aKOHBI, CBSI3b CPEIHEH KMHETHUECKON YHEPTHH TEIJIOBOTO JABM)KEHUS MOJICKYH C
aOCOIIOTHOHM TeMIIepaTypol, MEPBBIN 3aKOH TEPMOJAUHAMUKH, 3aKOH COXPAHEHHS dJIEKTPUYECKOTo 3apsa, 3akoH Kymona,
OpU 3TOM pa3IUyaTh CJIOBECHYIO (OPMYJIHMPOBKY 3aKOHA, €r0 MaTeMaTUYEeCKOE BBIPaKEHHUE U YCIOBHS (IpaHULBL,
00J1aCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE TIPHUHIIUIBI ACHCTBHUS MAIIWH, MPUOOPOB M TEXHUYECKUX YCTPOWCTB; pa3nyaTh YCIOBHS HX
0€30I1acHOTO MCIIOJIH30BAHUS B MTOBCEIHEBHOM KU3HH,

BBITMOJHATh 3KCIEPUMEHTHI MO0 MCCIEAO0BAaHUIO (PU3MUECKHUX SIBJCHUM M MPOLIECCOB C HCIIOJIIb30BAHUEM MPSIMBIX U
KOCBEHHBIX H3MEPEHMI, MpHU 3TOM (OpMYyJIUPOBATh MpoOieMy/3aady W THIOTE3y y4eOHOIro SKCIEpHUMEHTa, coOupaTth
YCTaHOBKY M3 MPEJIOAKEHHOT0 000pyA0BaHus, TPOBOIUTH OMBIT U (HOPMYIHPOBATH BHIBObI;

OCYIIIECTBIAThH MPSMBIE U KOCBEHHBIE M3MEPEHUST (PU3NUECCKUX BEIMYWH, IIPH STOM BHIOMpATh OMTUMAIBHBIA CIIOCO0
U3MEPEHHS U UCIIOJIb30BaTh U3BECTHHIE METOBI OLIEHKH MOTPEITHOCTEH U3MEpEHNUH;



UCCIIEIOBATh 3aBUCUMOCTH MEXAYy (PU3NYECKUMHU BEITUYMHAMU C MCIOJB30BAaHUEM MPSMBIX U3MEPEHUM, MPU 3TOM
KOHCTPYHPOBATh YCTAaHOBKY, (PUKCUPOBATH PE3yIbTAThI MOIYUYEHHOMN 3aBUCUMOCTH (PU3MUECKUX BEIMUYMH B BUJIE TAOIUI] U
rpaduKoB, JenaTh BHIBOBI 10 PE3yJIbTaTaM UCCIIECTOBAHMUS;

coOoaTh npaBuia OE€30MACHOTO TpyJa IPU NPOBEACHUM HCCIEIOBAaHMW B paMKax ydyeOHOro 3KCIEPUMEHTA,
y4eOHO-UCCIIEIOBATENLCKOM UM MPOEKTHOM JAESITENBHOCTH C  MCHOJIb30BAaHUEM M3MEPUTEIBHBIX YCTPONCTB H
71a00paTOPHOTO 00OPYAOBAHUS;

pemiath pacyéTHBIC 3a7]a4d C SIBHO 3a/IaHHON (PU3UYECKON MOJEIBIO, UCTIONb3Ys (PU3NUYEeCKUe 3aKOHBI U MPUHIUIIH,
Ha OCHOBE aHajM3a yCIOBHUS 3aJayd BbIOMpAaTh (PU3NYECKYIO MOJIEb, BBIACIATh (PU3NUYECKUE BEIUUMUHBI U (HOPMYIIBI,
HEOOXOJUMbIE NJIsi €€ pEeLIeHUs, MPOBOAUTH PAcU€Thl U OLEHUBATh PEANbHOCTh IOJIYYEHHOIO 3HA4Y€HUs (U3UYECKOU
BEJINYMHBL;

pelaTh Ka4eCTBEHHBIE 3aJa4i: BBICTPAMBATH JIOTUYECKH HENPOTUBOPEUYMBYIO LEMOYKY PACCYKICHHUM C OIOPOM HA
U3YYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKUE SIBJICHMUS;

UCIOJIBb30BaTh IPU PEIICHUWU YYE€OHBIX 3a/Jad COBPEMEHHbIE HWH(GOPMALMOHHBIE TEXHOJOTMHM JJIs TIOUCKa,
CTPYKTYpUPOBAHHUSA, UHTEPIPETALMUA U MPEJICTaBICHUs Yy4eOHOM M Hay4dHO-NOMYJISIpHOM HMH(OpMAalMH, MOTy4YEHHOU U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHYECKH aHAJIM3UPOBATH MOITYYaEMYI0 HH(OPMAIHIO;

NPUBOAUTH TPHUMEPHI BKJIAJa POCCUUCKUX M 3apyOEKHBIX YUEHBIX-(U3UKOB B PpPAa3BUTHUE HAYKH, OOBSICHEHHE
IIPOLIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKHU U TEXHOJIOTHIA;

UCIOJIb30BaTh TEOPETUUECKHE 3HaHUS MO (PU3MKE B MOBCEIHEBHOM XHU3HU Ul oOecriedyeHuss 0e30MacHOCTH IpH
oOpallileHuu C npudbopaMu U TEXHUYECKUMM YCTPOMCTBaMH, JUIsl COXpPAaHEHHUsS 370pPOBbsi M COOJIOJEHUS HOPM
JKOJIOTUYECKOTO MTOBEACHUS B OKPYXKAIOILEH CPEAC;

paboTarh B Ipymine ¢ BBHIMOJIHEHUEM PA3IMYHBIX COLMAIBHBIX POJIEH, IMIaHUPOBATh padOTy TPYyMIbl, pallMOHAIBHO
pacnpenensaTb 00s3aHHOCTU M IJIAHUPOBATh JEATEIbHOCTh B HECTAHAAPTHBIX CUTYyallUsX, aJeKBATHO OIICHMBATh BKIJIAJ
Ka)K0r0 U3 YYaCTHUKOB TPYIIIHI B pEIICHHE pacCMaTpUBAEMOM MPOOIEMBbI.

K xonmy oOyuenuns B 11 KkJjacce mnpeaMeTHble pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTpa)kaTh
c(hOpMHUPOBAHHOCTD y 00YUAIOIIUXCS YMEHUI:



JEMOHCTPUPOBATh HA TIPUMEPAX POJb U MeCTO (pu3uKH B OPMUPOBAHUU COBPEMEHHOW HAYYHOW KapTHUHBI MHUpA, B
Pa3BUTUM COBPEMEHHOMW TEXHUKHA W TEXHOJIOTHM, B IMPAKTHYECKOW JEATEIBHOCTH JIFOJAEH, LEIOCTHOCTh W E€IUHCTBO
buznyeCcKoil KapTUHBI MUPA,

YUUTHIBATh TPAHUIBI PUMEHEHHSI U3YUYCHHBIX (DU3MUYECKUX MOJENIeH: TOUEUHBIN 3JIEKTPUUECKHUM 3apsi, JIyd CBETa,
TOYEUYHBIN UCTOYHUK CBETA, AJIepHasi MOJIENb aTOMa, HYKJIOHHAsl MOJIeNIb aTOMHOTO si/ipa MpH pelieHuu (GU3NYecKuX 3a1ady;

pacrno3HaBaTh (pu3MUECKUe SIBJICHUS (IIPOIIECCHI) M OOBSICHATH UX HA OCHOBE 3aKOHOB 3JIEKTPOMHAMUKA U KBAHTOBOM
GUBHUKHU: dIEKTpUYEcKass TPOBOIUMOCTD, TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MATHUTHOE JEUCTBHS TOKA, B3aUMOCHCTBUE
MarHuTOB, DJIEKTPOMArHUTHAsT WHAYKIIMS, JEUCTBHE MAarHUTHOTO IOJS Ha MPOBOJAHUK C TOKOM W JBHXKYIIUWCS 3apsij,
AJIEKTPOMArHUTHBIE KOJEOAHWS W BOJHBI, MPSIMOJIMHEMHOE paCIpOCTpaHEHUE CBETa, OTPAXKEHUE, MPEIOMIICHUE,
uHTepdepeHus, aubpakiuus U MOJSpU3alus CBeTa, JUcHepcHs cBera, ¢doTodnekTpuueckuit apdext (pororddexr),
CBETOBOE JIaBJICHWE, BO3HWKHOBCHHE JIMHEHYATOTO CIIEKTpa aToMa BOJOpPOAA, E€CTECTBCHHAas W HCKYCCTBEHHAs
PagOaKTUBHOCTD;

ONKCHIBATh HW3YYEHHBIE CBOMCTBA BeEIIECTBA (DJIEKTPUYECKHUE, MArHUTHBIC, ONTHYECKHE, DICKTPUUYECKYIO
POBOJIUMOCTh PA3JIMYHBIX CpEJ]) U DICKTPOMArHUTHbBIC SIBICHUS (IIPOILIECCHI), HCIONB3YS (PU3NYECKUE BEITUUYHMHBIL:
ANICKTPUYECKUH 3aps, CUjla TOKa, DJIEKTPUUECKOE HANPSDKEHHE, DJIICKTPHYECKOE COTPOTUBIICHUE, PA3HOCTh TIOTCHIIMAJIOB,
ANICKTPOJIBIKYIINAs Cuiia, paboTa TOKa, MHAYKIMS MarHWTHOTO TOJsI, cuia Amriepa, cwia JlopeHiia, MHIYKTHBHOCTD
KaTYIIKW, YHEPTUS JICKTPUIECKOTO M MAaTHUTHOTO TIOJICH, TIEPHO/T U 4acTOTa KojeOaHuid B KoJieOaTeIbHOM KOHTYPE, 3apsi
U CUJia TOKa B MPOIECCe TapMOHHYECKUX DJIEKTPOMArHUTHBIX KoJeOaHWi, (OKYCHOE pacCTOSHUE U ONTHUYECKasl CHUIIa
JIMH3BI, TIPU ONIMCAHUU MPABUIILHO TPAKTOBATh (DU3UUYECKUN CMBICI UCTIOIB3YEMBIX BEJIMUMH, UX 0003HAYEHUS U STUHUIIBI,
YKa3bIBaTh (POPMYITBI, CBA3BIBAIONINE JAHHYIO (PU3HUECKYIO BEIMYUHY C IPYTUMH BEIIMUYNHAMU;

ONKCHIBATh WM3yYCHHBIC KBAHTOBBIC SIBIICHWSI W TPOIECCHI, HCIOIB3YS (U3UUYECKHE BEIUYUHBI: CKOPOCTH
JIEKTPOMATrHUTHBIX BOJIH, JIJTMHA BOJHBI M YacCTOTa CBETA, SHEPTUS] U UMITYJIbC (POTOHA, IEPHOJI MOTypacmnaga, YHEPrus
CBSI3M ATOMHBIX SJEP, NMPU ONMUCAHWUU TPABUIBLHO TPAKTOBATh (PU3MUECKHH CMBICI HCIOJB3YEMbIX BEIWYWH, WX
0003HaUCHUS U €AMHUITBI, YKa3bIBaTh (DOPMYIIBI, CBA3BIBAIONINE JAHHYIO (DH3NYECKYIO BEIMUUHY C IPYTUMU BEIHUYUHAMH,
BBIYHCIIATH 3HAUCHHUE (PU3NUECKON BETUIMHBL,

aHAMM3UPOBaTh (U3MYECKUE TPOIECCHl W SBIICHUS, WCIONB3YS (DU3WUYCCKHUE 3aKOHBI M MPUHIHUIBL: 3aK0oH Oma,
3aKOHBI  TMOCJEAOBATEILHOTO W MApPAUIEILHOTO COCAMHEHHWS TPOBOJHUKOB, 3akoH JIxoyns—JleHma, 3akoH



AIIEKTPOMAarHUTHOM WHAYKLHMH, 3aKOH MPSMOJMHEMHOIO pacHpOCTPAaHEHUs CBETA, 3aKOHBl OTPAKEHHsI CBETA, 3aKOHBI
NpeOMJICHUSI CBETa, ypaBHEeHHE OWHIITeHHA ia (PoTodPdeKrTa, 3aKOH COXPAHEHUS HSHEPTUH, 3aKOH COXpPaHCHHS
UMITYJIbCA, 3aKOH COXPAHEHUs 3JIEKTPUYECKOTO 3aps]a, 3aKOH COXPAaHEHMs] MAacCOBOrO 4Mcia, mocTynarsl bopa, 3akoH
PaZMoOaKTUBHOTO pacmaja, pu 3TOM pa3jindyaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA, €0 MAaTEMAaTHYECKOE BBIPAXKECHUE U
ycioBus (IpaHUIlbl, 0071aCTH) TPUMEHUMOCTH;

ONpENENATh HANpPABJICHHE BEKTOPA MHAYKIMH MAarHUTHOIO IOJISI MPOBOJAHHMKA C TOKOM, CHJIBI AMIleEpa M CHIIbI
Jlopenua;

CTPOUTb U OMUCHIBATh N300paKEeHUE, CO3/1aBAEMOE IJIOCKUM 3€pPKajioM, TOHKOH JINH30M;

BBITNOJIHATh 3KCIEPUMEHTHI MO0 HUCCIEIO0BAHUIO (PU3MUECKHUX SIBJICHUM U MPOLIECCOB C HCIIOJIB30BAHUEM IPSMBIX U
KOCBEHHBIX M3MEPEHMI: Mpu 3TOM (OpMyJIHpoBaTh MpoliaeMy/3aiady M TMIOTE3y YYEOHOro SKCIEepUMEHTa, coOMpaTh
YCTaHOBKY M3 MPEI0KEHHOT0 000pYI0BAHHUS, IPOBOIUTH ONBIT U (POPMYIUPOBATH BHIBOJIBI;

OCYUIECTBJISITh MPSAMbBIE 1 KOCBEHHbIE U3MEPEHUS (DU3UUECKUX BEJIIMYMH, MPU 3TOM BBIOMPATh ONTHMAJIBHBINA COCO0
W3MEPEHHUS U UCII0JIB30BAaTh U3BECTHBIE METOBI OLIEHKH [TOTPEUTHOCTEN U3MEPEHMI;

UCCIIEIOBaTh 3aBUCUMOCTH (DU3WYECKUX BEJIMYMH C HCIOJIb30BAHMEM IMPSAMBIX H3MEpPEHUI: MpU 3TOM
KOHCTPYHUPOBATh YCTAHOBKY, (PUKCUPOBATH PE3YJIHTATHI MOJTYYEHHOM 3aBUCUMOCTH (DU3UUYECKUX BEIMYHMH B BUJE TAOJIUL U
rpauKoOB, ANaTh BHIBOJBI [0 PE3yJbTaTaM UCCIEAOBAHMS;

coOoaTh MpaBuiia 0E€30MacHOr0 TpyJa MPU NPOBEJIECHUWU HCCIEIOBAaHUN B paMKaxX Y4yeOHOro SKCIEPUMEHTA,
y4eOHO-UCCIIEIOBATENICKOM UM MPOEKTHOW JAESITENbHOCTH C  MCHOJb30BAaHUEM M3MEPUTEIbHBIX YCTPONCTB H
71ab60paTOpHOTO 000PYAOBAHUS;

pemaTh pacyéTHbIe 3aJa4i C SIBHO 3aJaHHON (PU3MUECKON MOJENbI0, UCHOJIb3Ys (PU3NUECKUE 3aKOHBI U PHUHIIUIIBI,
Ha OCHOBE aHaju3a YCJOBHUS 3aJaud BbIOUpATh (PU3MYECKYIO MOJIENb, BBIACNATh (PU3UUECKUE BEIUYUHBI U (POPMYIIbI,
HEOOXOJUMbIE NJIsi €€ pEelIeHUs, MPOBOAUTHh PAcu€Thl M OLCHUBATh PEAJbHOCTh IMOJIYYEHHOTO 3HAu€HUs (PU3NYECKOU
BEJIMYMHBI,

pelarh Ka4eCTBEHHbIE 3aJa4d: BBICTPAWBATh JOTMYECKH HEMPOTUBOPEUMBYIO LIENOYKY PACCYXICHHUI C ONOPOH Ha
U3YYEHHBIEC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKUE SIBJICHMUS;



UCIIONb30BaTh IMPH PEIICHUU YYeOHBIX 3a/1ad COBPEMEHHbIE HH(POPMAIMOHHBIE TEXHOJOTUUA ISl TOHCKa,
CTPYKTYpUPOBAHUSA, UHTEPIPETALIMUA U TPEACTABICHUS Y4eOHON M HAYYHO-TIOMYJSIPHOW HMH(OpMAIMH, MOTy4YeHHOU H3
pa3IMYHBIX UCTOYHUKOB, KPUTHUECKU aHATTU3UPOBATH MOJIydaeMyto HH(POPMAIIHUIO;

OOBSCHATH IPUHLIUIIBI AEUCTBUS MAallliH, IPUOOPOB U TEXHUUECKHUX YCTPOICTB, pa3indaTh YCIOBHs UX 0€3011aCHOTO
VICIIOJIb30BaHUs B [IOBCEHEBHON KU3HU;

IPUBOJUTH TPUMEPHI BKJIAJa POCCHUUCKUX M 3apyOCKHBIX YUEHBIX-(U3UKOB B pa3BUTHE HAyKd, B OOBICHEHHE
IIPOLIECCOB OKPY>KAIOIIETO MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAaHUS MO (PU3MKE B NMOBCEIHEBHOM XU3HU JUId oOecredeHus: 0e30MacHOCTU NpHU
oOpaileHun C npudbopaMu M TEXHUYECKUMU YCTPOMCTBAMM, Ui COXPAHEHMsI 3A0pPOBbs U COOJIOJAEHUS HOPM
HKOJIOTUYECKOTO ITOBEJICHNS B OKPYKAIOILLEH Cpele;

paboTarh B Irpymnine ¢ BBHINOIHEHUEM PaA3IMYHBIX COLMAIBHBIX POJIEH, IUIaHUPOBATh padOTy TPYyMIbl, pallMOHAIBHO
pacnpenenarb 00sI3aHHOCTU U TUIAHUPOBATH JEATEIbHOCTh B HECTAHAAPTHBIX CUTYyalUsX, aJIEKBATHO OLIEHWBATh BKJIAJ
Ka)KJI0r0 U3 YYaCTHUKOB TPYIIIHI B pEIEHHE pacCMaTpUBAEMOM MPOOIEMBI.



CUCTEMA OIIEHKU JOCTUKXEHUA OBYYAIOIIUMUCS INTAHUPYEMBIX PE3YJIBTATOB
OCBOEHUSA OBPA3OBATEJIBHBIX ITPOI'PAMM HA YPOBHAX OCHOBHOI'O OBHIEI'O U CPEJHEI'O
OBHLIEI'O OBPA30BAHUA

YUYEBHBIN ITPEJIMET «®U3UKA»

B cootBercTBHU ¢ TpeOOBaHUAMHU (DeaepaIbHBIX TOCYJaPCTBEHHBIX 00pa30BaTENIbHBIX CTAHAAPTOB OOILEro
00pa3oBaHMs OLIEHKA YYEOHBIX JOCTUKEHUHN N0 (PU3MKE, KaK U M0 APYTUM YUEOHBIM IIPEIMETaM, pEaTnu3yeT
CUCTEMHO/ICSITEIbHOCTHBII, YPOBHEBBIN U KOMIUIEKCHBIN MOAX0AbL. [ImaHupyemMblie pe3yapTaThl 0 (GU3UKE MOKHO
00BEAMHUTD B HECKOJIBKO IPYII:

1) ocBOeHME NOHATHIHOIO arapaTa (MCIOJIb30BaAHKE MMOHATUN, pACIIO3HABAHUE SIBJICHUM, OTIMCAHKE SIBIICHUI TIPU
NOMOIIM (PU3NUECKUX BEIUUYUH, UCIIOIb30BAHUE 3aKOHOB I XapaKTEPUCTUKU MPOLIECCOB, paboTa ¢ MOJCIISIMU);

2) hopMUpOBaHHE METOI0JIOTUYECKUX YMEHUH (OCBOEHHE METOJOB HAYYHOT'O TIO3HAHMSI, TPOBEECHUE OMBITOB IO
HaOMIOICHUIO (DU3UUECKUX SIBJICHUI, MPOBEIECHUE MPSIMBbIX U KOCBEHHBIX U3MEPEHUH, UCCIIEIOBAHUI 3aBUCUMOCTEM
(bU3MYECKUX BEJIMYHH, COOJTI0/ICHNE MPaBui 0€30MaCHOIO0 TpyAa Npu padoTe ¢ 1abopaTOpHBIM 000PYIOBAHUEM );

3) pelleHre KaueCTBEHHBIX U PACUETHBIX 33/1a4 (00BsICHEHUE SBIEHUI U TPOLIECCOB, TPUMEHEHUE TEOPETUUECKOTO
MaTepuaa JUisl peleHus 3a/1a4);

4) noHMMaHHe MPUKIATHOTO 3HAYEHUS TOJYYSHHBIX 3HAHUN (YMEHHS IPUBOJUTH MPUMEPHI TPAKTUUECKOTO
UCIOJIb30BaHus (PU3NYECKUX 3HAHUM B MOBCEAHEBHOM KM3HU, XapaKTEPU30BaTh MPUHIUIIBI JEHCTBUS U3yUYEHHBIX
pUOOPOB, TEXHUYECKUX YCTPOUCTB M TEXHOJIOTHYECKUX MPOLECCOB, pACIIO3HABATh (PU3UUECKHUE SIBJICHUS B OKPYKAIOIIEH
KU3HH);



5) ymenue paboTath ¢ uHpopMaruen GU3NIECKOro coaepkaHus (KPUTHICCKU aHATM3UPOBATh HHPOPMAIIHIO,
MOJTy4aeMyI0 M3 Pa3HbIX HCTOYHHUKOB, (POPMYIUPOBATh U aQpTyMEHTHPOBATh COOCTBEHHYIO TIO3HIINIO). Y YUTEIIO Ha
OCHOBaHWU TpeiokeHHOoTo B @PII mepedns mpeAMETHBIX pe3yabTaTOB HE0OX0IMMO c(hOPMHUPOBATH TEMATUICCKUE
TUTAHUPYEMBIE PE3YNIBTATHI ISl KaXKIOM TEMbI M BHYTPU KaXKIO0T0 pe3yJbTaTa COCTAaBUTh MIEPEYCHb YMCHHIA,
dbopMHEpOBaHNE KOTOPHIX B COBOKYITHOCTH 00€CIIEUNBACT JOCTH)KCHHE TNIAHUPYEMOTO pe3yiIbTaTa M CIIY)KHT OCHOBOM JIJIst
no00pa 3aTaHUi OIEHOYHBIX MPOIIEAY].

Buabl BHYTPHUIIKOJbHOI'0O ONCHUBAHHUSA

Ha Bcex ypoBHsX o0uiero o0pa3oBaHusl BBIIESAIOT JBE OOJIbIINE TPYMIbI OLIEHUBAHUSA: BHYTPEHHEE
(BHYTPHILKOJIBHOE) OLIEHUBAHUE U BHEIIIHEE OLIEHUBAaHUE (TOCYJapCTBEHHAsI UTOTOBAs aTTECTAIsl, BCEPOCCUIMCKHE
IPOBEPOYHBIE PA0OOTHI, MOHUTOPUHIOBBIE UCCIIEIOBAHUS (eepabHOTO, PErHOHAIBHOIO YPOBHEH). BHyTpuIIKOIBHOE
OLICHHMBAaHHUE IPpeIHAa3HAaYaeTCs JUIsl OpraHu3aluy Ipolecca 00y4eHUs B Kjlacce 10 yueOHbIM IIpeIMeTaM U PeryIupyercs
JIOKaJIbHBIMH aKTaMu 00pa30oBaTeIbHON opranu3anuu. K BujaM BHYTPHILKOJIBHOTO OLICHUBAHUS MTPEAMETHBIX
PE3YJIBTaTOB OCBOEHUS 00pa30BATEIbHBIX IPOrPAMM OTHOCSATCA:

— CTapTOBas TMAarHOCTHUKA, HAMPABIICHHAS HA OIIEHKY OOIIel TOTOBHOCTH 00yYaromerocs: K 00y4eHHIo Ha JAaHHOM YPOBHE
00pa3oBaHus;

— TEKyIllee OLIEHUBAHUE, OTpakarolllee MHAUBUIYAIbHOE MPOJBIKEHUE 00YyYaIOIIerocss B OCBOCHUHU TPOrpaMMbl y4eOHOTO
npeaMeTa;

— TCMATUYCCKOC OLICHUBAHUC, HAITPABJIICHHOC HA BBIABJIICHHUC U OLICHKY JOCTUKCHUS O6paBOBaTeJ'H>HBIX PE3yJIbTATOB,
CBs3aHHBIX C U3YYCHHUEM OTACIBHBIX TEM O6pa3OBaTCHBHOﬁ IIporpaMmabl;

— MIPOMEKYTOYHOE OIICHUBAHUE 110 UTOTAM U3YUYEHUS KPYIMHBIX OJIOKOB 00pa30BaTEIbHON MPOTPaMMBbI, BKITFOYAIOIIEH
HECKOJIBKO TeM, UJIU TI0 (POPMHUPOBAHUIO KOMILJIEKCHOTO 0JIOKA Y4e€OHBIX JICHCTBUIA;



— UTOTOBOE OLICHUBAHUE PE3YyJbTATOB OCBOCHUSI 00pa30BaATEIIbLHON MPOrpaMMbI 3a yueOHbI ro. O1Ha U3 CYIIECTBEHHBIX
3a/1a4y TEKYIIEr0 ¥ TEeMaTHYECKOT0 KOHTPOJISI — MOATOTOBKA 00yJarouuxcsi K IPOMEKYTOYHOM 1 UTOrOBOM OIIEHKE (32
4YEeTBEPTh, MOIYT0JIhe, B KOHIIE y4eOHOTO To/1a).

B aHHBIX pEKOMEHJALUAX PeUb UAET O TEKYLIEM OLICHUBAHUU.
Tekyliee oneHuBaHue

Texyias olleHKa BKIIOYAET NEPUOANYECKHE TPOLEAYPBI OLIEHKH UHIUBUAYAIBHOIO MIPOABUKEHHS 00YUarOIIEerocst
B OCBOEHHUH IPOrpaMMbl yueOHOTO npeamera «Pu3nkay. Pe3ynbrarhl TeKylel ONEeHKH ABISIFOTCS OCHOBOU 20 11t
WHIUBUyaIn3alui yueOHoro npouecca. Tekyias oneHka MOXeT ObITh (hOpMUPYIOLIEH, TOAAEPKUBAIOLIEH U
HaNPaBJISAONIEH YCHIIHS 00YYaroIIerocsl, BKIIOYAOIEH €ro B CAMOCTOATEIbHYIO OLEHOUHYIO JIEATENbHOCTD, U
JMarHOCTUYECKOH, CIIOCOOCTBYIOIIEH BBISIBJICHUIO M OCO3HAHUIO YUUTEJIEM U 00YYaroIIMMCsl CYIIECTBYIOLIUX MTPOOJIEM B
oOyueHuu. Tekyliee OLeHUBAaHUE MOXKET MPOBOJUTHCS HA KAXKJOM YPOKE U BBISBIATH JOCTUKEHHSI OTAEIbHBIX
oOyyJarouuxcs B IpoLecce U3y4eHusl yueOHoro matepuaina. B TekyIieil oleHKe UCIOb3YIOTCS pa3InuHble (POPMBI U
METO/1bl IPOBEPKH (YCTHBIE U MHCbMEHHBIE OMPOCHI HA YPOKaX, KPATKOBPEMEHHBIE CAMOCTOSTENbHbBIE pa0OThI, JOMAILIHUE
paboThl, HHAUBUAYAJIbHBIE U TPYIIIOBbIE MPOEKTHBIE U HCCIIE0BATENbCKHUE PA0OThI, CAMO- U B3aUMOOLIEHKA, pediekcus,
OLICHOYHBIE JIMCTHI U IPYTUE) C YU4ETOM 0COOEHHOCTEN yueOHOro npeaMera «Ou3nka» U METOJAUKHU NPErnoJaBaHusl,
peAIN3yEMOUN YUUTEIEM.

JI1s1 ycTaHOBJIEHUS YPOBHSI OCBOSHUS O0YYAIOIIUMHUCS KaKI0M TEMbI Kypca MPOBOAUTCS TeMaTHUECKast
JMArHocTrka (oreHka). Jlmarnoctuka — cnoco0 MoJydeHHsI H3MEpseMbIX MOKa3aTese 00yueHus, 00eCreuynBaroINX
00BEKTUBHOE U BCECTOPOHHEE U3yUECHHE YCIOBHUM U PE3yIbTaTOB YU4EOHOr0 MpoIecca, Crocod MposiCHEHUs BCEX
W3MEHEHUM, KOTOPhIE TPOUCXOISAT B MO3HABATEIHLHOM IIPOIIECCE.

OueHnBaHue yCTHOIO OIpoca



B ®PII o yue6nomy npeamety «Dusmnkay nepeuncicHsl Bce IpeIMeTHbIE Pe3yIbTaThl, KOTOPHIE TOJKHBI OBITH
OCBOCHBI U KOTOPBIE BEIHOCATCS HA TEMATHYECKUI M UTOTOBBIN KOHTPOJIb, B TOM YHCJIE U HA TOCYJaPCTBEHHYIO UTOTOBYIO
arrecrauuio. Mcnonp3oBaHue HAyYHbIX MOHATHH, N3Y4EHHBIX (PU3MUECKUX BEIMYMH U 3aKOHOB OLICHUBAETCA B IIpoLIEcce
ONMCAHUS U XapaKTEPUCTUKU CBOMCTB TeJl M PU3NYECKUX sABJICHUI. B paMKkax Tekylel npoBEepKH 1eI1eco00pa3HO AJis
BCEX BHOBb BBOJUMBIX ()OPMYJT M 3aKOHOB 0Opaliarh BHUMaHUE Ha:

— OHUMaHUe (PU3MIECKOTO CMBICTIA UCTIONB3YEMbIX BEJIMUWH, UX 0003HAYCHHS M €TUHUIIBI (PU3MUECKUX BEJTNYUH;
— MIOHUMAaHUE CJIOBECHON (HOPMYIMPOBKHU 3aKOHA, CYTH 3aKOHOMEPHOCTH, BhIpaXKEHHOU (POpMYIIOi;

— 3HaHHE MAaTEMAaTHYECKOTO BBIPAXKEHUS 3aKOHA, (POPMYJI, CBA3BIBAIOUIUX JTAHHYIO (PU3UUYECKYIO BETUUHHY C APYTUMHU
BEJINYNHAMU;

— YMEHHE CTPOUTH TpadUKU N3YUCHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUUHH.

B pamkax ycTHOro onpoca B IpaKTUKE YUUTEIS PUIUKU HIMPOKO MPUMEHSIOTCS «KapTOUKN» (HU3MUECKON
BEJIMYUHBI, (PU3UUECKOr0 3aKOHA, (PU3UUECKOT0o NpuOOpa UK YCTPOMCTBA U T.JI., KOTOPBIE SBIISIIOTCA ISl 00y4aroIerocs
CBOETO pOJia MHCTPYKLUEH (IIJIAHOM) AJI1 HOCTPOEHUS IIOJTHOTO OTBETA.

IIpumepwl kpumepues oyeHU8aAHUsL YCMHBIX ONPOCO8

3ananue Kputepuu 115 orieHUBaHus MOJTHOTHI OTBETA

Onucarts 1o MIaHY 1) Kakoe cBOMCTBO TeJ WU SIBICHUN XapaKTepU3yeT TaHHAas
BEJINYMUHA?

(GU3NYECKYIO BEIUYUHY




2) Onpenenenrie PU3NYECKON BETUUHHBI.
3) ®opmyiia CBsI3M AJaHHOM BeTUYUHBI (TpadUKy 3aBUCUMOCTEH ).
4) EnuHALIBI BETUYUHBI B MEXTYHAPOIHON CHCTEME €IMHHIL.

5) ITpubop/crnocoObr U3MEPEHHS BETUIUHBI

Onucars 1o IIany

bu3nIeCKuil 3aK0H

1) CnoBecHas GpopMyaupoBKa 3aKOHA.
2) MareMaTtuueckoe BEIPAKEHHUE 3aKOHA.

3) HazBanue n CAMHUIIBI N3MCPCHUS BCCX BCIIMUYWH, BXOIAIINX B
3aKOH.

4) OnbIThI, TOATBEPKAAIOIINE CITPABEITMBOCTh 3aKOHA.
5) [IpumMepbl TpUMEHEHMS 3aKOHA Ha MTPAKTUKE.

6) YcaoBus (rpaHuilbl) TPUMEHUMOCTH 3aKOHA

Onwucate 1o MIaHy
(bU3UICCKHM

(MCTOPUYECKHUIA) OIIBIT

1) Llensb omnbiTa.
2) CxeMa ombITa.

3) YcioBusi, npu KOTOPBIX OCYIIECTBIISETCS OTBIT.




4) Xon ombITa.

5) Pe3ynbTat onbiTa (€ro HHTEpPIpETAIS)

Onucarts 1o MIaHy 1) Ha3naueHHe yCTPOMCTBA.

5 2) Cxema ycTpoOMCTBa.
(usiraecimii npubop/ 3) IlpuHIWmI AeCcTBUS YCTPOICTBA.

YCTPOHCTBO 4) IlpaBuia MoJIb30BaHUs YCTPOMCTBOM U €TI0 MPUMEHEHHUE

Kputeprem orieHKH 1 mepeBoia B OTMETKY YCTHOTO OTBETA MOYKET CIIY>KHUTh HAJIMYWE U MPABHIIBHOCTH ATHX
DJIEMEHTOB, 0003HAUECHHBIX B IJIAHE.

OT1MmeTKka «5» BRICTABIISIETCS 3a BCPHOC MMPCACTABICHHUC BCCX DJICMCHTOB, BXOIAINNX B IJIAH OTBCTA.

OrmeTka «4» BBICTABJIAICTCA, COOTBCTCTBCHHO, ITPHU HAJIMYKMKW HCTOYHOCTHU B OJHOM U3 3JICMCHTOB OTBCTA UJIH IIPH
OTCYTCTBUH OAHOI'O U3 3JICMCHTOB.

HwxHss rpannna 0oTMeTKH «3» COOTBETCTBYET YCTHOMY OTBETY, B KOTOPOM BEPHO MpeECTaBIeHO HE MeHee 60%
AJIIEMEHTOB OT MOJIHOTO OTBETA.

OTMeTKa «2» BBICTABIISIETCS, €CIIM 00yUaIOIIUNCS HE PACKPHIBAET OCHOBHOE COJIep KaHNe MaTepuana (TpeacTaBIeHO
Menee 60% 371eMEHTOB OT MOJTHOTO OTBETA).



AHaJIOTUYHBIE KPUTEPUU MOKHO MCIIOJIH30BAThH JIJI OLICHUBAHUS KPATKOBPEMEHHBIX KOHKPETHBIX TUCbMEHHBIX 3aaHuM
IIPU OpraHu3aluu paboThl ¢ MATEPUATIOM YUeOHUKA.

OnenuBanyue NMCbMEHHOIO ompoca

Ha 0a3e ocBoeHHBIX 3HaHM (BEIMYKH, (OpPMYJ, 3aKOHOB) 11€1€c000pa3HO MPEAIOKUTh TUCbMEHHbIE 3aJaHMsI C
KpPaTKUM OTBETOM Ha OMHMCAHHE U XapaKTEPUCTUKY CBOMCTB Tel U (PU3NUECKUX siBNeHUH. Takux 3aganuii 6a30BOro u
MOBBIIIEHHOT'O YPOBHEW CII0KHOCTU B UMEIOIIEMCSI apCEHale TUIaKTUYECKUX CPEJCTB JOCTATOYHO MHOTO (3aJaHus ¢
KpPaTKHM OTBETOM B BHJI€ HU(PHI WIIK YUCIIA, HA MHOKECTBEHHBIM BHIOOP, HA COOTBETCTBHE 3JIEMEHTOB ABYX MHOXKECTB, Ha
3anoJHeHue nponyckoB). Hanbomnee pacnpocTpaHeHHBIMU SIBJIIOTCS 33JJaHUS HAa BBIYMCIICHUE BEJIMUYMHBI B PA3JIMYHBIX
CUTYalUsX, KOTOPbIE IPOBEPSAIOT YMEHUS UCIIONIb30BaTh Pa3iuuHble (POPMYIIbl U 3aKOHBI B CTAHAAPTHBIX YUEOHBIX
CUTYyalUsX.

B kauecTBe cienyrolero mara yyuTesno Heo0X0AuMO MoA00paTh 3aJaHusl, IOCTPOSCHHbIE HA KOHTEKCTE KU3HEHHOU
cUTyaluu. PekoMeHIyeTcs NCIoIb30BaTh KOHTEKCTHBIC 3aJaHus 110 paboTe ¢ TpaduKOM, TAOIHIICH UIH CXEMOU, KOTOPBIE
napauIeTbHO C IPEAMETHBIMUA YMEHHUSIMH MIPEAToNaratoT OpMUPOBAHNE U OLIEHKY YHUBEPCAIBHBIX yUeOHBIX IeHCTBUI
(VY I) no pabote ¢ undopmalyeii: uTeHre 1 moHuManue nHhopmaluu (HanpuMmep, HaxoxJACHUE 3HAUCHUN BEJIMYUH 110
rpaduky), MIOHUMaHKE U UHTEpHpeTaunus HHPopMaluuu (Hanpumep, COOTHECEHHUE YYaCTKOB IpauKoB ¢ PU3NYECKUMHU
poleccaMu, KOTOPbIE OHU OTPAXKAIOT, ONPEIeTICHUE XapaKTepa U3MEHEHHS BEJIMYMH Ha OT/IEIbHBIX YYacTKax rpaduka,
npeoOpazoBanue nHGOpMAIUK U3 TaOIUIIBI B TpaduK U T. 1.) ¥ MPUMEHEHHE rpadudeckoil nHGOpMaIi B ©3MEHEHHON
WJIM HOBOM cUTyauuu. J{Jsl OlleHnBaHUsl yMEHUN BBITIOJIHATH 33/1aHUS Ha ONMCAHUE U XapaKTEPUCTUKY CBOMCTB Tell U
buznyeCKuX SBICHUH 11€J1ecO000pa3HO MPOBOAUTH KPAaTKOBPEMEHHBIE TIPOBEPOUHBIE TECTOBBIE PAOOTHI, COJIEPIKAIIIIE
©a30BOT0 U MOBHIIICHHOTO YPOBHEH ci0x)HOCTH. KomndecTBo 3amaHuii B paboTe 3aBUCUT OT THIA BKJIFOUYEHHBIX 3aJaHUI U
OT BpEMEHH, OTBOJIMMOMY Ha BBITIOJIHEHHE TecTa. Hanmpumep, 11t paboTel Ha 15 MUHYT 3TO MOTY OBITh 3—4 3a7aHMS
©a30BOT0 YPOBHS CIIO)KHOCTH € KPAaTKUM OTBETOM B BUJIC YUCJIA WJIM Ha COOTBETCTBHUE U 2 33JaHUS MOBBIIICHHOTO YPOBHS
CJIO’KHOCTU Ha MHO>KECTBEHHBII BBIOOP.



[Ipumepnas mikana nepeBoja 6anina B OTMETKY (pa3pabarbiBaeTcst B 00pa3oBaTEIbHOM OpraHu3aIim):
HUKHUHN TIOPOT OTMETKH «5» COOTBETCTBYET MOJyueHUI0 He MeHee 80% OT MakCMMajIbHO BO3MOXKHOTO Oaa;
HUKHUHN TIOPOT OTMETKH «4» COOTBETCTBYET MOJyueHUI0 He MeHee 60% 0T MakCMMaIbHO BO3MOXKHOTO Oaa;

HIDKHUN TOPOT IIKOJIBHOM 0TMETKH «3» onpenenseTcst 0amioM, COOTBETCTBYIOIIUM BBIIIOJHEHUIO 3ajaHUi 6a30BOr0
YPOBHSI CII0)KHOCTH HE MeHee yeM Ha 60%;

O0TMeETKA «2» COOTBETCTBYET BBINOJHEHUIO MeHee ueM 60% 3aganuii 6a30BOro ypoBHS CIOKHOCTH.
OnHuM U3 BaXKHEUIUX PE3yIbTaTOB OOYyUEeHHs (PU3UKE SBISETCS PEIICHUE KAYeCTBEHHBIX U PACUETHBIX 3a/1a4.

Periennst kaueCTBEHHBIX 3aJ1a4 MIPEACTABISAIOT COOOM pacCyKI€HUS, COCTOSIIINE U3 PsAJla CBI3AHHBIX JPYT C APYTroM
MPUYUHHO-CJICICTBEHHBIMU CBSI3SIMHU YTBEPKIACHUM, KOTOPBIE MOAKPEIUISIIOTCS CChIKAMU Ha CBOMCTBA SIBJICHUH, (DOPMYIIbI

W 3aKOHBI. PereHne pacueTHbIX 3a/1a4 — TAK)KE 3aIUCh JIOTHYECKU CBSI3aHHBIX YTBEPKICHUM, HO MPEACTABICHHBIX B BUJIC
dbopmyIl, MaTeMaTHYECKUX MpeoOpa3oBaHUI U BEIYUCICHUH.

KpI/ITepI/II/I OLICHUBAaHU KQUCCTBCHHBIX 3aJa4 JOJI?KHBI 6aBI/Ip0BaTBC$[ Ha BBIACIICHHUU CIICAYIOINNX 3JICMCHTOB PCIICHHA:

1) o6ocHOBaHKE OTBETA, COCTOSIIEE U3 HECKOJIBKUX JIOTHYECKUX IIar0B C YKa3aHWEM Ha CBOMCTBA SBJICHUM, (DOPMYJIIBI HIIN
3aKOHbI, KOTOPBIE MOJATBEPAKIAIOT BBICKA3aHHOE YTBEPKICHHUC;

2) yKa3aHue Ha CBOMCTBA SBJICHUHN, (OPMYIIBI UIIH 3aKOHBI, KOTOPHIC TTOATBEPKIAIOT BRICKA3aHHOE YTBEPKICHHE;
3) OTBET Ha MOCTABJIEHHBIN B 3a1a4€ BOMPOC.

[TockonbKy MOJHOE O0BSICHEHUE MTPEATNOaraeT MOCTPOEeHNE HEe MeHee 2—3 JIOTMYECKHUX I11aroB C OMOPOM Ha HE
MeHee 2—3 U3YYeHHBIX CBOMCTBA (DU3UUECKUX SIBJICHUM, PU3NUECKUX 3aKOHOB UM 3aKOHOMEPHOCTEH, TO MPU OIICHUBAHUHT



1eJIeCO00Pa3HO BHIIENATH B PEIICHUN KaYeCTBEHHBIX 33]1a4 MOJHOCTHIO BEPHOE PEUICHHE, KOTOPOE COJIEPIKHUT BCE
HEOOXOIMMBIC DJIEMEHTBI, U YaCTHYHO BEPHOE PEIICHUE, KOTOPOE OICHUBACTCS 110 MPUHIIMITY BBIYUTAHKS OAJIJIOB 32
OTCYTCTBYIOIIIME HEOOXOUMBIEC 3JICMEHTBI ITOJHOTO 000CHOBaHUs. [Ipy OlleHMBAHUHN PEIICHUS KAYSCTBEHHBIX 3a/1a4
PEKOMEH/TYEeTCsI HCIIOJIb30BaTh 0000IIEHHBIE KpUTEpHH OllcHUBaHMsI Takux 3anaHuii B KUM OI'D (Ha ypoBHE OCHOBHOTO
obmero oobpazosanusi) u KM EI'D (Ha ypoBHE cpeaHero olmiero oopasoBanusi) 1mo Gusnke.

KpI/ITepI/II/I OLICHHUBAHUSA PACUYCTHBIX 3a1a49 OCHOBBIBAIOTCA Ha O6IH€HpI/IH$ITOM B MCTOJHUKC O6y‘IeHH}I (1)I/IBI/IK€ IIJ1aHC
PCUICHUA PAaCUCTHBIX 3aaa4, KOTOpBIfI BKJIIOYACT CIICAYIOIINUC 3JICMCHTDI:

1) paboTa ¢ ycnoBueM 3aj1auu: 3anuch «JlaHo», BKIIOYasl JTaHHbIE U3 YCJIOBUA 33/1a4M U CIIPABOYHBIE BEJIUYHHBI,
HEOOXOUMbIE AJIs PELLECHUS 3aauu;

2) obocHOBaHUE (PU3UYECKON MOJIEIH: TPEACTABICHUE PUCYHKA, €CJIM 3TO HEOOXOIUMO JIJIsi MOHUMAHUS (PU3UUECKOU
CUTYyalllH, YKa3aHHE Ha TO, KAaKHUE SIBJICHUS WU MPOLECCH pACCMATPUBAIOTCS, KAKME 3aKOHOMEPHOCTH MOKHO
MCIIOJIB30BaTh JJIs PEILICHUS 33/1aud U YeM MOXKHO ITPeHeOpeyb, YTOOBI CUTYallUs OTBEYala BHIOPAHHOW MOJIENH;

3) 3anuch BceX HEOOXOAMMBIX JJI PELICHUS 3aJa4 3aKOHOB U (OpMYII;
4) mpoBeIeHUE MaTEeMaTUYECKUX MTPEO0OPa30BaHUN U PacUETOB, TIOJyUYEHUE OTBETA;
5) mpoBepka OTBeTa OJHUM U3 BEIOPAHHBIX CTIOCOOOB (HAIIPUMED, C YU€TOM MPOBEPKH €IUHUIL U3MEPEHHS BETUYHH).

Pemenne pacdeTHoit 3a1a4M OIEHUBAETCS 110 MUCHbMEHHOMY OTBeTY. Kak mpaBuiio, Bce MyHKTHI, KpoMe
000CHOBaHUS MOJICIIN, BXOJIAT B MUCHbMEHHOE PEIICHUE U 0053aTeIbHO TPEOYIOTCS OT 00YUYaIOIIUXCS TP PEIICHUN
Ar00BIX 3a/1a4. A aHaIM3 YCIOBHS 3a/1a4H, BHIOOP MOJIENIN U HEOOXOAUMBIX YPaBHEHHUM OOBIYHO POTOBAPUBAETCS TOJIBKO
ycTHO. [Ipu 3TOM Ipu OBTOPEHUH OJHOTHUITHBIX 332/1a4 €r0 MHOTOKPATHO HE O3BYYHBAIOT, M Y O0yUaIOIIUXCS HE
BbIpa0aThIBAE€TCS YMEHUE IPOBOJUTH MOJHBIN aHAIN3 (PU3MUYECKHUX MPOLIECCOB U 0OOCHOBBIBATH BEIOOP 3aKOHOB U



dopmy. [TosTomMy m1st TEKYIIETO OLICHUBAHUS IIEIECO00Pa3HO M ATOT MYHKT BKJIFOYATh B TUCHMEHHBIN OTBET XOTsI ObI B
BU/JIC HEOOJBIITNX KOMMEHTApPUEB.

[Ipu olleHMBaHWY MUCHMEHHBIX PEIICHUN PACUYETHBIX 33/1ad PEKOMEHIYETCS TI0 BO3MOKHOCTH Ha BCEX 3Tarax
CI0JIb30BaTh 000OIIIEHHbIE KpUTEPHUH OlleHnBaHus Takux 3aganuii B KM OI'D (Ha ypoBHE OCHOBHOTO OOIIETO
obpazoBanmsi) u KM EI'D (Ha ypoBHE cpemHero o0miero oopa3oBanusi) 1Mo Gu3HKe.

Crnenyet 00paTuTh BHUMaHHE, YTO COTIACHO 00001eHHbIM KpuTepusim [ MA pacueTHas 3aaua HE CUUTACTCS
PELIEHHOM, €CIM OTCYTCTBYET 3alIUCh BCEX HEOOXOAUMBIX JJIsl PEIICHUS 3aa4l 3aKOHOB U (POPMYIL.

ypOBCHB CJIOXKHOCTH pAaCUYCTHBIX 3aJia4d 3aBUCUT OT TOT'O, IMPCAIIOIAracT JIM PCIICHUC UCITI0JIb30BAHHNC (I)OpMy.TI u
3aKOHOB U3 OJHOM MJIA HECKOJIbKHUX TE€M JIaHHOT'O pa3acia, i3 OAHOI'O WK ABYX Pa3JACJI0B MIKOJBHOI'O KypcCa (1)I/IBI/IKI/I, oT
HCIIOJIb30BaHMS SIBHO WUJIM HESIBHO 3aJaHHON MOJICIIH.

Jliis onpesiesieHust ypoBHSI CPOPMUPOBAHHOCTH y 00YUAIOMIMXCS YMEHUIN peliaTh pacyeTHbIE 331a4 U U3YYE€HUU
KQKJI0M TeMBbl PEKOMEHYETCS POBOAUTH CAMOCTOSITEIbHBIE PA0OTHI, 3aAaHUsI KOTOPOI BKIIIOUAIOT pACUETHBIE 3a/1a4u
Pa3HOTO YPOBHSI CIIO)KHOCTH.

CamocrosiTesibHBIE PA00TBI MOTYT CIIY>)KUTh YJOOHBIM HHCTPYMEHTOM TEKYIIETO OLICHUBAHUS: PE3YJIbTAThI BBHIIOJIHEHUS
3aJlaHuid pabOThI MO3BOJIAT MPOAHAIM3UPOBATH JISl KAXKAO0TO 00YYaroIIerocsi TEKyIUid YpOBEHb OCBOEHHUS TOTO WM UHOTO
IIPEIMETHOIO pe3ysbTaTa

TemaTudeckas KOHTpOJIbHAS paboTa MOKET OJHOBPEMEHHO BKJIFOYATH 3aJ[aHUS HA ONMKMCAHUE U XapPAKTEPUCTHKY
CBOMCTB TeJ ¥ (PU3NYECKUX SBJICHUN, KAUECTBEHHBIE M PACUETHBIC 337a491 PA3HOTO YPOBHS CIIOKHOCTH, M OIIEHUBATH 10
COBOKYITHOCTH YPOBEHb OCBOCHHUS TPYIIIBI IPEAMETHBIX PE3YJbTaTOB Ha COACP)KAHUHN U3Yy4aeMON TEMBI.

HpI/I OLICHHUBAHNHU PC3YJIbTATOB BBIIIOJIHCHHA CAMOCTOATCIIBHBIX NJIN TEMATHYCCKUX pa60T PCKOMCHAYCTCA
HCIIOJB30BAThH CIICAYIOIIMUEC ITOAXOAbI IIPpH IMEPEBOAC IICPBUIHOTO OaJi1a 3a BBIITOJIHCHHUE pa6OTBI B OTMCTKY:



HWKHHUHA IIOpor OTMETKH «S» COOTBCTCTBYCT BBIIIOJIHCHHUIO BCEH pa6OTI>I HC MCHCC 4YCM Ha 80%;
HWKHHUHA IIOpor OTMETKH «4» COOTBCTCTBYCT BBIIIOJITHCHUIO BCEH pa6OTBI HC MCHCC 4CM Ha 60%;

HUKHUH TIOPOT OTMETKH «3» OTIpeiessieTcss 0amioM, COOTBETCTBYIONIUM BBITIOJTHECHHIO 3aJJaHU 0a30BOTO YPOBHS
CJIO)KHOCTHU HE MeHee ueM Ha 60%;

O0TMETKA «2)» COOTBETCTBYET BBIMOJIHEHHIO MeHee yeM 60% 3amanuii 6a30BOr0 ypOBHS CIOXKHOCTH
Kpurepuu oueHuBanusi CpOPMHUPOBAHHOCTH
METOJ0JIOTUYECKUX YMEHUI

B 61oke MNPpCAMCTHBIX PE3YJIbTATOB, CBA3aHHOM C CI)OpMI/IpOBaHI/IeM MCTOOJOJIOTHYCCKUX YMeHHfI, MOJXHO BBIACJIMTH ABC
qaCTHU: TCOPCTHUICCKOC OCBOCHNC MCTOJO0B HAYYHOI'O IIO3HAHUSA U (bOpMHpOBaHI/Ie OKCIICPUMCHTAJIBHBIX YMGHI/Iﬁ

TeopeTnueckoe 0CBOEHUE METO0B HAyYHOT'0 MO3HAHUs IpenoaraeT (GopMUpOBaHUE YMEHHUIA:

— pacno3HaBaTh NPOOIEMbI, KOTOPbIE MOKHO PEIIUTh PU NOMOUIU (PU3HUECKUX METOIOB;

— (OpMyYIUPOBATH TUIIOTE3Y WIH LIETb OMUCAHHOTO MCCIIEIOBAHUS;

— IUTAHUPOBATH ONBIT C YYETOM U3MEPEHUS U3MEHSEMbIX BEJIMUMH U 00€CIIeYeHUsI HEM3MEHHOCTH OCTaIbHBIX TAPAMETPOB;
— BbIOMpaTh 000PYI0BaHUE U U3MEPUTEIIbHBIE PUOOPHI,

— OLICHMBATh IPABUJIBHOCTH MOPSAKA IPOBEICHUS UCCIIEOBAHUS;

— OLICHMBATh JOCTOBEPHOCTh PE3YJIbTATOB U3MEPEHUM;

— UHTEPIPETUPOBATH PE3YIbTATHI OMBITA, IPEACTABICHHBIC B BHJIC TAOJIHIIBI WK TPadUKOB;



- q)OpMYJII/IpOBaTB 00OCHOBAHHEIC BBIBOJbI HaA OCHOBC IIPCACTABJIICHHBIX PC3YJIbTATOB.

OueHnBaHKe JOCTHXKEHHS 3TOrO PE3YJIbTATa MPOBOAMUTCS MPU MTOMOILIX Pa3HOOOPAa3HbIX 33JaHUI TEOPETHUYECKOTO
XapakTepa, KOTOPbIE CTPOSATCA HA ONUCAHUU PA3JIMYHBIX U3MEPEHUM U ONBITOB. JIJIs1 IPOBEPKU OCBOEHHUS TEOPETUUECKUX
3HaHUI 00 HIMIUPUUECKUX METOJaX HAyYHOI'0 MO3HAHMS PEKOMEHIYETCSl B TEKYIIIee OLICHUBAaHUE U TEMAaTUYECKUE
IpOBEpOYHBIEC PA0OTHI BKIIOYATh OJIOKH 3a/1aHui U3 OAHKOB I10 OLIEHKE €CTECTBEHHO-HAYYHOM IrPaMOTHOCTH.

B nanHoM ciygae ciietyeT oTOuparh T€ OJI0KM 3aaHui (WM TPYIIBI 3a1aHU U3 OJI0KOB), KOTOPHIE
OPHUEHTUPOBAHBI HA IPOBEPKY MOHUMAHUS OCOOCHHOCTEW €CTECTBEHHO-HAYYHOI'O UCCIICIOBAHMS. 3a/IaHUs B 3TUX OaHKaxX
CTPOSITCSL Ha CUTYallUsIX )KU3HEHHOT'O XapaKTepa, He MOBTOPSIOT MaTeprall yueOHUKA U MO3BOJISIIOT OLEHUTD
c(hOpMUPOBAHHOCTH COOTBETCTBYIOIIMX YMEHUHN HA YPOBHE NIEPEHOCA 3HAHUM B HE3HAKOMYIO CUTYAIIHIO.

Jlist oueHns cpOpMUPOBAHHOCTH YMEHUM BBINIOJIHATH 33/IaHHSI HA TEOPETHYECKOE OCBOEHUE METOJI0B HAYYHOTO
MO3HAHMS 11€JIECO00Pa3HO MPOBOIUTH KPATKOBPEMEHHBIE IIPOBEPOUHBIE TECTOBBIE PA0OTHI, COAEPIKAIINE 3aJaHUS
0a30BOr0 M MOBBIIEHHOT'O YPOBHEMN CIOXKHOCTH.

KonudecTBo 3amanuii B paboTe 3aBUCUT OT THUIIA BKIIOYEHHBIX 33/laHUl, 00beMa OHTEKCTa U BPEMEHHU, OTBOJIUMOMY Ha
BBITIOJTHEHHE PAOOTHI.

[TpumepHas 1mkana nepeBoja Oaniia B OTMETKY (pa3padaTbiBaeTcsi B 00pa3oBaTeIbHON OpraHU3aIum):
HIDKHUNA TOPOT 0OTMETKM «5)» COOTBETCTBYET IMOJIyuyeHHI0 He MeHee 80% OT MakCHMaibHO BO3MOXKHOTO 0asua;
HIDKHHUN TOPOT 0TMETKM «4» COOTBETCTBYET IMOJIyueHHUI0 He MeHee 60% 0T MakCMMalibHO BO3MOXKHOTO Oasuia;

HIDKHUI TOPOT HIKOJIEHOM 0TMETKHU «3» ompenenseTcs: 6aioM, COOTBETCTBYIOIIMM BBITIOJHEHUIO 3aJJaHi 6a30BOT0
YPOBHS CJI0KHOCTH HE MeHee ueM Ha 60%;

0TMeTKA «2» COOTBETCTBYET BBINOJHEHUIO MeHee ueM 60% 3amanuii 6a30BOT0 YPOBHS CI0KHOCTH.



[Tpu n3ydennn GU3UKN 0COOYIO POJTh UTPAIOT JTa0OPATOPHBIE M MPAKTHYECKUE paOOTHI, BEITIOIHICMBIC HA PEATbHOM
000py1I0BaHUM.

[TpenMeTHbIC pe3yapTaThl O (prU3HKE B 4acTH (OPMUPOBAHUS FKCIIEPUMEHTATBHBIX YMEHUN PEyCMaTPUBAIOT OCBOCHUE
oOyuaromuMucs: 0000LIEHHBIX MPEACTABIECHUI 00 UCIOIb30BaHUM METO/I0B HAYYHOTO ITO3HAHUS B CAMOCTOSITENIbHOM
NEATEIBHOCTH:

— HaOJII0ICHNE ABJICHUH U IOCTAaHOBKA ONBITOB MO0 OOHAPYXEHHUIO (PaKTOPOB, BIMSIOMIMX HAa MPOTEKaHUE JaHHOTO
(pM3UYECKOTO SBJIECHUSA/TIPOLIECCA;

— IIPOBCACHUC IIPAMBIX 1 KOCBCHHBIX HSMGPGHI/Iﬁ;

— UCCJICIOBAaHNE 3aBUCUMOCTH OJTHOM (PM3NUECKON BETUIMHBI OT IPYTOH C MPECTaBICHUEM PE3yJIbTaTOB B BHJIEC rpaduka
WJIM TaOJIUIIBI;

— IpOBEpPKA 33JaHHBIX MPEAIOJIOKEHUN (TIpAMbIE U3MEPEHUs (PU3NUECKUX BEIMUMH U CPAaBHEHUE 33JaHHBIX COOTHOILIEHUHN
MEXIY HUMH).

Bo rjiaBy yrjia CTaBUTCA OCBOCHHC O6yanOHIHMI/ICH 0606HICHHI>IX IUIAHOB IIPOBCACHHUA UCCIICAOBAHUA: IIOCTAHOBKA ICIIN
OKCIICPUMCHTAJILHOI'O UCCIICAOBAHMAA,

BBIOOp crioco0a u3MepeHus, aJIeKBaTHOTO MTOCTaBICHHOM 3a1a4e;

ONPENEIIEHUE JOCTOBEPHOCTH MOJYYEHHOTO PE3YIbTaTa HA OCHOBAHUM NPOCTEUIINX METOOB OLIEHKH MTOTPEIIHOCTEN
U3MEpPECHUM.

B yueOHOM mpoliecce OIeHMBaHKUE BBHITOTHEHHS 00yJarOIIMMUCS J1a00paTOPHBIX PabOT CKIAABIBACTCS U3 ABYX
COCTaBJIAKOLIUX:



— cOOCTBEHHBIX HAOJIFOJICHUI YUHUTEIIA 3a XOJA0M PadOThI;
— IPOBEPKH 3aNOJHEHUS MTMCbMEHHOTO OTYETa O JJaOOpaTopHOM pabore.

B pamMkax HaGmrofeHIS 32 X0/I0M paOOThI OTIECHUBAIOTCS TPOIEAYPHBIC YMEHHUS: COOpPKa AKCIIEPUMEHTATBLHOM
YCTaHOBKH, COOJIOZICHHE TIJIaHa MTPOBEICHUSI U3MEPECHHUS OTBITA, TIPABUILHOCTD CHATHUS TTOKa3aHUN H3MEPHUTEITHHBIX
npuOopoB, cOOII0IeHUE MpaBUil 0€30MaCHOTO TpyJa MpHU paboTe ¢ 1adopaTOPHBIM 000PYIOBAHUEM.

[Ipu dbpoHTaNBEHOM BBINOJHEHUH J1a00PATOPHOM PAOOTHI YUUTENh MOKET (PUKCUPOBATH HEOUYETHI B IEATEILHOCTH
oOyyJarouuxcsi, KOTOpbI€ 3aT€M BIMSIIOT Ha OLIEHKY pa0oThl. Kpome 3THX mpeIMETHBIX YMEHUN LEeIeco00pa3HO MPOBOANTD
OLICHKY PETryJIITUBHBIX YHHBEPCAJIbHBIX YUEOHBIX IEUCTBHI (IIJITAaHUPOBAHUE pa0OTHI, CIEA0BAHKE IUIAHY U KOPPEKLIUS
JIEUCTBUM U T. 11.), @ TAKKE KOMMYHUKATUBHBIX YMEHHUI B YaCTU MEKJIMYHOCTHOTO OOIIEHUS, TOCKOJIbKY JTA0OpaTOPHbIE
paboThI, Kak MPABUIIO, BHIOJIHSIIOTCS B MMapax. 37€Ch MOKHO oOpamiaTh BHUMaHUE HA OCOOEHHOCTH BO3HUKHOBEHUS
KOH(JIMKTOB U UX pa3pellieHue, KOPPEKTHOCTh OOLIEHHS 00yUaroUIMXcs APYT € APYTOM.

B nMCbMEHHOM OTYETE OCHOBHBIE 3JIEMEHTHI OLICHUBAHUS — 3TO PUCYHOK WJIM ONMCAHUE SKCIEPUMEHTAIBHON
YCTaHOBKH, 3aMHUCh MPAMbBIX H3MEPEHUH C YUETOM aOCOIIOTHOMN MOTPEIIHOCTH, rpaduK, €CIIU OH MPEAYCMOTPEH
XapaKTepoM padoThl,

1 (OpMyYIMPOBKA BBIBOJA 10 PE3yJIbTaTaM ONBITOB. TakuM 00pa3oM, UTOrOBasi OTMETKA 32 BHINIOJIHEHUE Ja00OpaTOPHOM
paboThI CKIIAABIBAETCS U3 PE3YJIbTATOB HAOJIOIEHUH 32 IIPOLIECCOM €€ BBIIOJIHEHUS, a TAK)KE OLIEHKH MMHUCbMEHHOTO
0T4eTa, B KOTOPOM JIOJKHBI OBITh MIPEJICTABJICHBI TaHHbIE U3MEPEHUH U CIIETaHbl BBIBOBI.

Kpurepuu orieHMBaHUSI MUCBMEHHOTO 0TYeTa (DOPMYIUPYIOTCS yUUTEIEM CTPOTO B COOTBETCTBUU C TIPEIJIaracMoi
WHCTPYKIIMEHN 1O BBITIOJIHEHUIO SKCIIEPUMEHTAJILHOTO 3a/anusl. [Ipu 3TOM «OauIbHBIN BEC» KpUTEPHUATLHON MTO3UIINH,
CBSI3aHHOM C MPABUJILHOCTBIO MPSIMBIX U3MEPEHUM, TOJDKEH OBITh CYIIIECTBEHHO BBIIIIC.

Taxum o6pa3om, Ipu OIIECHUBAHUH SKCIIEPUMEHTAIBHBIX 3aJaHU, BBITOJIHIEMBIX Ha pealbHOM 000pYy10BaHUH,
OCHOBHOM aKIIEHT JieJaeTcsi Ha GOPMUPOBAHUE YMEHUS TPOBOIUTH MPSIMbIE U3MEPEHHUS.



[Ipu olleHMBaHUY BBITIOTHEHUS SKCIIEPUMEHTAILHBIX 3a/IaHUI Ha TTPOBEACHNE KOCBEHHBIX H3MEPEHUHN 1
UCCJIeIOBAHNE 3aBUCUMOCTEN (DM3UUECKUX BEIMUMH 1€J€CO00pa3HO UCTIOIb30BaTh 00001eHHbie kpuTepuu KM OI'D no
busuke.

Kpurepuu oneHuBaHus NPOCKTHOM
U HCCJIE10BATEIbCKOH AeATeIbHOCTH

[TporpaMMa pa3BUTHS YHUBEPCAJIBHBIX yUE€OHBIX IEHCTBUH 10JKHA ObITh HalpaBjeHa B TOM YKcie Ha (GOPMUPOBAHUE Y
00yJaroumxcsi CACTEMHBIX IIPEICTABICHUNA U ONbITa IPUMEHEHUSI METOA0B, TEXHOJIOTHI 1 JOPM OpraHU3alMK NPOEKTHON
U y4eOHO-HCCIIE0BATENbCKOMN NEATEIbHOCTH JJIs JOCTHKEHUSI MPAKTUKO-OPUEHTUPOBAHHBIX PE3YyJIbTaTOB 00pa30BAHMUS.

Bo3moxknas cucrema OLICHUBAaHUA (y‘—II/ITCJ'IeM WK 4JICHAMU )KIOpI/I) WHAWBUAYAJIbHOI'O IIPOCKTA UJIM UCCICOOBAHUS
NpcacTaBjiCHa B Ta6J'II/II_I€

(0 — JCATCIIbBHOCTDb OICHCHA HCYAOBJICTBOPUTCIIBHO, 1 - JACATCIBHOCTD OLICHNBACTCA KaK HaCTHYHO BBIIIOJIHCHHA, 2 —
ACATCIBHOCTDh OICHUBACTCA KaK BBIHOJIHeHHaH)



JeATeIEHOCTE, TOISKANIAR MLEHEE

bamam

[IocTanoeEa OpoQuIeMEl, 82 AKTYATEHOCTE, 0OOCHOBAHHE 02
Briop aeKEaTHEIX CIocoD0E ERNOMHEHRA OPOeETa (IPCEeSeHA HoC e 0EaHHA ) 02
CooTEeTcTEMe EHIOpaHHOH GopMEl  EOHEYHOTC IPOOYVETA Ipobiaene (LIemH 02
HCCITESOEAHIA )

CTeneHp packpelTHA Opo0ieMEl E COOTESTCIEHH C ONpPeIedsHHOA TeMol OpoekTa 02
(MccaemoEanmT)

Henomesopamme  FMerompcd  (HSHYECEHE SHAHFEI 2H  COOCOO0E  JeHCTEHA 02
E COOTEETCTEHH C TeMOH MpOeETa H (HIH) HCCIeq0EaHHA

[lomce B oOpaboTha HAEQOPMATHH (ATeFEAaTHOCTE HHEPOPMAIEH, IOIHOTA, 02
pasHOoOOpaIHE HCTOMHHECE )

PopMyTHPOEKA EHEOOOE H (MMM 0D0CHOEAaHHE H pPEAMHSAONT DOPHEATOID 02
pemeHnA (oDOCHOBAHHOCTE ERECIOE B COOTEETCTERH C HCTIOIBSyeMol redopuaei)
[L1armposasie H VIPAETEHHE NOGHARATEMEHOH JEATEIBHOCTED EO BIEMEEE 02
Odopraerme paboTel (CCOTBETCTEHE  TpPeDOBAHHAM, — SATEYAM IIPOSETA 02
HITH HCCTE0BaHAR, HATHYIHE CCHUTOK Ha HCTOWHHEH H T. IL)

[IpeacTaEacHne pesVIBTATOE (CTPVETVPHPOEBAHHOE H IPAMOTHOE HIIOEEHME, 02
CAEROBEHAE EPEMEHHEDN PAMEAM H T. II.)

OreeTs BOTIPOCH (apTyMeHTHPOEAHHOCTE, COOTEETCTEHE PESVARTATAM paGoTEL 02

HAYYHAA JOCTOESPHOCTE)




Camoonenka paboTsl H  pesyneTaTa  (COOTESICTERE ERIOPAHHOH —IIpoDIeMe 02
H CTIENEH:L €& pelleHAd, VAOBISTEOPEHHOCT: PesYALTATOM, ELIIOIHEHME ILTAHA
H EPEMEHHRIX PaMOE paboThl, MpeseRTaIHA PaboTh

| Beere 24

PEKDMCH.IEU;HH 00 EBICTAEICHHKY OIMETOE & MPOCRTHVHY HCUICIOEATCIIBCEYEY

ACATENRHOCTE.
Ormerka w2n WIn wdm wSn
Bazme uesee O DALIOE 611 12-17 18-24

HabGnrogenue 3a X0J0M BBIIOJIHEHUS TPYIIIIOBOT0 MPOEKTAa MO3BOJISET AOMOIHUTEIBHO BBIACIUTD ISl OLIEHUBAHUS
aKTUBHOCTH/MHUIIMATUBHOCTh YUE€HUKA MPU paboTe B IPyMIIE HAa BCEX dTanax MpOBEACHUS NMPOEKTa, yMEHUE pa3peliaTh
KOH(DJIMKTHBIE CUTYAILIMH, a TAKXKE CAMOOILIEHKY CBOET0O BKJIaJa B pabOTy IPYIIIIbI.

OOpazoBaTesbHasi OpraHU3aIvs MOKET KOHKPETU3UPOBATh KPUTEPUH OLICHUBAHUS YUY€OHBIX UCCIICIOBAHUM U MTPOCKTOB.
MoryT OBITh UCTIOJIB30BAHBI TOTIOJHUTEIBHBIC KPUTEPUH, KACAIOIIHECS TOCTHHKCHUS TIPEIMETHBIX MM METAIPEIMETHBIX
pe3ynbTaTOB O0YUEHHUS B MPOIECCE PeATU3aAIMK UCCICOBAHUS WU MPOEKTA: KPEAaTUBHOCTb, JETATBHOCTD U
PEATUCTUYHOCTD Pa3pabOTaHHOTO Croco0a peieHus NpoOIeMbl U T. Tl. ITH AOMOTHUTEIIbHBIE KPUTEPHUH JTIOJKHBI OBIThH
3apaHee U3BECTHBI 00YYAIOIIUMCS, UMETh BHIPAKEHHUE B JIOMIOJIHUTEIBHBIX 0ariax, TakKe JOKHO ObITh CKOPPEKTUPOBAHO
COOTBETCTBHE OTMETKE.

Peduiexkcus, camooneHka

OcHoBHas 3a1aua (OPMHUPYIOMIETO OIECHUBAHUS — Pa3BUTHE PEDICKCUN U CAMOOIICHKH O0YJarOIINXCsl. Y YUTEIb,
obecrnieunBasi Ha ypoOKax PEryJsipHYIO U MOCTOSHHYIO 0OPaTHYIO CBS3b, MOTUBHUPYET 00YUYAIOIINXCSI COBEPIIICHCTBOBATh
cBoe 00y4eHHe, 0CO3HABATh KPUTEPUU OLICHUBAHUS, BOBJIEKATHCS B CAMOOLIEHKY U PEIIEKCHIO.



O} dekTUBHBIME TPUEMaMH PA3BUTHS CAMOOIICHKH SIBJISIOTCS UCIIOIB30BAHUE YEK-JTUCTOB (I JIUCTOB
CaMOOIICHKH ) MPAKTUYECKU Ha KaXKJOM YPOKE M OTYETOB MO CAMOOIICHKE IO UTOraM HECKOJIBKUX YPOKOB WJIM UTOT'aM
V3y4EHUS TEMBI.

Yek-11CcThl MOTYT MpeJjIaratbCsi B pa3indHoil opMe B 3aBUCUMOCTH OT (POPMBI ypoKa U XapakTepa Uu3y4aemMoro
matepuana. Camas npocras popma — 3To TabauIa, B KOTOPOU MO OOIIMM Ha3BaHHeM «UTO y3HATIN U YeMy HayJUITUCH)
NIEPEYUCIICHBI 33/1a4U YPOKa, KOTOpPBIE (POPMYIHPYIOTCS B IEATEIBHOCTHOM popme:

3HaAro (bOpMYHy NN 3aKOH, IOHUMAro (1)I/I3HLIGCKI/II>’I CMBICJI BCIIMYHNH, MOT'Y pa3JiIMd4aThb,
MOT'Yy pacCIio3HaTb, MOT'Y IIPUBCCTHU IIPUMCPLI, MOT'Y 06’L}ICHI/ITB, MOI'y pClInTb 3a4a4y,
MOI'Y COCTAaBHUTD IIJIaH OIIbITA M T. II.
HpI/I 9TOM B KAXKJAOM CJIy4aC YMCHHUC «IIPHUBA3BIBACTCS» K KOHKPCTHBIM 3JICMCHTAM COACPKAHUA YPOKa.

Pe3ynbTarhl aHanM3a 4YeK-JIMCTOB MO3BOJISIOT BBISIBUTH 3aTPYAHEHUS 00YYAIOIIUXCS U 3alNIaHUPOBATh UHAUBUIYAIbHYIO
KOPPEKIMOHHYIO padoTy Ha MOCIEAYIOIINX YPOKaX, a TAKKE BbIICIUTh PE3YJIbTATHI (YMEHHUS ), KOTOPbIE OCTAIUCH HE
OCBOCHHBIMH MHOTMMH O0OYYaIOIMIMMUCS KJIacca, U 3alJIaHUpOBATh JOTOJHUTEIbHBIC 3aJaHus 1151 (DOPMUPOBAHUS ITUX
yMEHUH NpH paboTe Ha CIAEAYIOMIUX YPOKaX.






TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu(poBbIe
Ne i/ P Kourposbubie IIpakTHyeckue (1ubp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchbl
Paznen 1. DU3UKA U METO/JIbI HAYUYHOI'O ITIO3HAHUS
bu6mmoreka [IOK
1.1 ®u3rKa U METOIbI HAYYHOTO MMO3HAHUS 2 httos://m.edsoo.ru/7fA1bf72
Hroro no pasneny 2
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunemarika > https://m.edso0.ru/7f41bf72
bu6nmoreka [JOK
22 Hlunamika ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmoreka [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
3.2 OCHOBEI TEPMOAHHAMHKIL 10 1 https://m.edsoo.ru/7f41bf72
3.3 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuorexa [IOK



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

®da3oBbIe IEPEXOBI

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

Wroro no pazueny 24
Pasznen 4. JIEKTPOAUHAMUKA
bu6mmoreka [IOK

1 neKTpocTaTiKa 10 https://m.eds00.ru/7f41bf72
42 ITocTosiHHBIN 51eKTpUYECKH TOK. TOKH B 12 bubnuoreka [IOK

' Pa3IMYHbIX Cpeiax https://m.edsoo.ru/7f41bf72

Htoro no pazneny 22

PeszepBHoe Bpemst 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. JIEKTPOJAUHAMUKA
11 MarunuTtHoe nojie. JIeKTpoMarHuTHast 11 1 3 bubnmoreka [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Htoro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
51 MexaHn4eckue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KoJIeOaHusI https://m.edso0.ru/7f41c97¢c
59 MexaHu4yecKue U AIEKTPOMarHuTHbIE 5 1 bubnuorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

OCHOBHI CTIEITUATTBHON TEOPUHU bubnuotexa [JOK
3.1 4 1
OTHOCHUTEJbHOCTH https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
bu6nmoreka [JOK
4.1 7
IICMEHTEI KBAHTOBOH ONTHKH 6 https://m.edsoo.ru/7f41c97c
4.2 Ctpoenue aToma 4 bubnnorexa [JOK



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

4.3 ATOMHOE SApO

Uroro no pazgeny

15

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

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

Paznea 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

51 DJIEMEHTHI aCTPOHOMUU U aCTPOPHU3NKH 7 E;ISSH;I;T:;?)&OU/I; £41c07C
Hroro no pasneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 O6o061maro1iee NTOBTOPEHHE 4 E;ISSH;I;T:;(;)&OU/I? £41c07¢
Hroro no pasneny 4
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4vecTBo 4acoB JJIeKTPOHHbIE
Ne aTra nudpoBLIe
Tema ypoxka Kontpoabubie IlpakTuyeckue A op
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
®dusnka — HayKa O MPUPOJIC.
1 Hayunsie MeTZK bl HO?I,)H:HI/DI 1 bubmorexa HOK
e A https://m.edsoo.ru/ff0c32e2
OKPY>KaIOIIIEer0 MUpPa
Ponb u mecTo ¢pusuku B

5 (GhOopMHUPOBaHUH COBPEMEHHOMN 1 bubnnoreka [JOK
Hay4YHOU KapTUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JEATEIHLHOCTH JII0IeH
MexaHn4ecKkoe ABUKEHUE.

3 OTHOCHUTENBHOCTh MEXAaHUYECKOTO 1 bu6mmoreka [IOK
nBuxenus. [lepemenienue, CKOpoCTsb, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpHOE ITPsAMONIMHEHOE 1 bubnnorexka [JOK
JIBUKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE MpsIMOJIUHEITHOE 1 bubnuoreka [IOK
JIBUKEHUE https://m.edsoo.ru/ff0c372e

6 CBoOoniHOe majeHune. Y CKopeHue 1 bubnmnorexa [JOK
CBOOOHOTO MaICHUS https://m.edsoo.ru/ff0c39cc
KpuBonuHelHoe 1BU>XEHUE.

7 JIBr>keHre MaTepualibHOM TOYKH T10 1 bubmorexa HOK

P https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 [Tpunuun otHocuTenbHocTH ["anuies. 1 bubnnorexka [JOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

HNuepunanbHble CUCTEMBI OTCYETA.
ITepsbiii 3akoH HproTOHA

https://m.edsoo.ru/ffOc3be8

CraproBas quarsoctuka. Macca tena.
Cua. [IpuHIUN Cyneprno3uiu CUll.

bu6mmoreka [IOK

9
Bropoii 3akon Herorona s https://m.edsoo.ru/ffOc3be8
MaTEepUAIbHON TOYKHU
Tpetuii 3akon HeroToHa niis bubnnoreka [HOK

10
MaTepHAIbHBIX TOUEK https://m.edsoo.ru/ff0c3be8
3akoH BceMUpHOro TsaroreHus. Cumna

11 TsoxecTH. [lepBas kocMuueckas bubmmorexa LOK

P https://m.edsoo.ru/ffoc3d00
CKOPOCTh

12 Cuita ynpyroctu. 3akoH ['yka. Bec bubnuorexa [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuina tpenusi. Koaddumment tpenus.

13 Cuia zn OTI/IBJIGI({bI/I(l:I pu BI/IE(GHI/II/I bubmorexa HOK

P puAa https://m.edsoo.ru/ff0c3f76
TeJa B )KUJIKOCTH WJIU Ta3e
[locTynarensHOE U BpalareibHOE

14 JBUKEHHE a0COMIOTHO TBEPAOTO TeNa. bubnmnorexa [JOK
MowmenT cunsl. [lnedo cunel. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TEIIA
HMMiynbsc MaTepUalbHON TOUYKH,

15 CHUCTEMBbI MaTePUATIbHBIX TOYEK. bubnmnorexa [JOK
Hmnynbsc cuiibl. 3aKOH COXPaHEHUS https://m.edsoo.ru/ff0c43d6
UMITyJIbca. PeakTuBHOE MBIKEHUE
PaGoTta 1 MOIITHOCTD CHITBI.

16 Kunernueckas sHeprusi MaTepuagabHON bubnnorexka [JOK

TOYKH. TeopeMa 00 U3MEHEHUH
KUHETHIECKON OHCPIrun

https://m.edsoo.ru/ff0c4502



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

17

18

19

20

[TorennmaneHas 3HEPrHUsL.
[ToTeHumanbHas F3HEPrus yupyro
ne(OpMUPOBAHHON MPYKUHBI.
[TorenuuanbHas 3HEprus Tena BOIU3U
MTOBEPXHOCTU 3EMIIH

IloTenumanbHble U HEMOTEHIIMAJILHBIE
cuibl. CBsI3b pabOTHI
HENOTEHIMAJIBHEIX CUJI C U3MEHEHUEM
MEXaHUYECKON IHEPTUU CUCTEMBI TEll.
3aKOH COXpaHEHUSI MEXaHUYECKOM
SHEPTUu

JlaGopaTopHnas pabota
«HccnenoBanue cBsi3u pabOTHI CHIIBI C
U3MEHEHHEM MEXaHMYECKOW YHEPTUHU
TeJa Ha MIPUMEpPE PAaCTSHKCHUS
PE3UHOBOTO JKT'yTa

KonTponbhas pabota mo Teme
«Kunemaruka. Jlunamuka. 3aKOHBI
COXPAHEHHUS B MEXAHUKE

bubmuorexa [JOK
https://m.edsoo.ru/ff0c461a

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

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4b74

21

OCHOBHBIE TIOJIOKEHHUST MOJIEKYIISIPHO-
KMHETUYECKOI Teopru. bpoyHOBCKOE
nsxenue. Auddysus

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4dc?2

22

Xapaktep JBUKEHUS U
B3aMMOJICHCTBHS YaCTHUI] BEIIIECTBA.
Mojenu cTpoeHust ra3oB, KUIKOCTEH
Y TBEPIBIX TEI

23

24

Macca monekyn. KonuuectBo
BemlecTBa. [locrossuHas ABoraipo

TemoBoe paBHOBecue. TemnepaTypa



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

u e€ usmepenue. Illkana remneparyp
Lenscus

Wneansueiii raz 8 MKT. OcHoBHOE

bu6mmoreka [IOK

25 ypaBHenue MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TemrepaTypa Kak Mepa
26 CpeHel KHHETHYECKOM SHEPruun bubnnoreka HOK
JIBUOKEHUS MOJICKYJI. Y paBHEHUE https://m.edsoo.ru/ffOc511e
MenaeneeBa-Knanelipona
27 3akoH /lanbToHa. ['a30BbIC 3aKOHBI
JlaGopaTtopHnast pabota
28 «HccnenoBanue 3aBUCUMOCTH MEXKIY
napaMeTpamu COCTOSIHUS
Pa3peKeHHOTro raza
29 H3onponecchl B UACATBHOM ra3e U uxX bubnuorexa [IOK
rpaduyeckoe npeacTaBIcHue https://m.edsoo.ru/ff0c570e
BuyTtpenHnss sueprus
TEPMOJMHAMHYECKON CHCTEMBI U
crocoOn! e€ n3meHenus. KoanuecTBo bu6nmoreka [JOK
30
TEIUIOTHI U paboTa. BHyTpeHHss https://m.edso0.ru/ff0c5952
SHEPrusi OJHOATOMHOIO UEATbHOTO
rasa
bu6nmoreka [JOK
31 Bupwt Teruionepeatin https://m.edsoo.ru/ff0c5c36
VY nenbHas TEIIOEMKOCTD BELLIECTBA.
32 KonmgecTBo TEIIOTHI pH bubmmorexa LIOK
. https://m.edsoo.ru/ff0c5¢36
Teruionepenave. AauadaTHbIN mpoiecc
33 [lepBrlii 3aKOH TEPMOJUHAMUKY U €TI0 bubnuorexa [IOK

MMPUMCHCHHUC K U30IIpoIecccaM

https://m.edsoo.ru/ffOc5efc



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc

HeoOpaTtumocTs nporeccos B

34 npupojie. Bropoii 3akoH bubmmorexa LIOK
PHpOZE. BTOP https://m.edso0.ru/ff0c6230
TEPMOJUHAMUKHU
35 IIpunnun nericrBus u KI1/] TerutoBoi bubmuorexa [JOK
MaIIHbI https://m.edsoo.ru/ff0c600a
36 [uxn Kapuo u ero KI1JI
37 DKoJIoru4YecKre mpooIeMbl
TEIIOPHEPTETUKI
38 O6o6maromuii ypok «MotekysipHast bubnnoreka [JOK
¢u3uka. OCHOBBI TEPMOJMHAMUKI) https://m.edsoo.ru/ff0c6938
KonTponbhas pabota no Teme
39 «Monexynspnas pusuka. OCHOBBI bubmmorexa [JOK
YIp ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMUKI
40 [TapooOpa3zoBaHue 1 KOHIEHCAIHS. bubnnorexa [HOK
Ucnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AOcCoIoTHAsI U OTHOCUTETbHAS
41 BJIAKHOCTh BO3/1yxa. HachleHHbIn bubmmorexa [JOK
Ayxa. B https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucramnueckue n
4 aMmopdHbIe Tena. AHU3OTPOIIHS bubnmnorexa [JOK
CBOWCTB KpHCTaLIOB. Kujakue https://m.edsoo.ru/ffOc65f0
kpucTayibl. COBpEeMEHHBIC MaTEePHAITBI
[InaBrneHue M KpUCTAIIU3AIIUS.
43 VenbHas TErIoTa MIaBISHUS bubmmorexa [JOK
8 ' https://m.edso0.ru/ff0c6708
CyO6numarus
bubmuorexa [JOK
44
YpaBHeHHe Tenu0Boro bananca https://m.edsoo.ru/ff0c6820
45 OnexTpuzanus Ten. JINEKTPUIECKU bubnuorexa [IOK



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820

3apsna. ,HBa BHUJA SJICKTPUYICCKUX

https://m.edsoo.ru/ffOc6bcc

3apsIoB
IIpoBogHMKH, TUINESKTPUKH U
46 H(?JI OBOIHUKHU 3aK(F))H COXpaHEHUs bubmmorexa [IOK
YHPOBOA ’ p https://m.edsoo.ru/ffOc6bcc
AJIEKTPUUECKOT0 3apsia
B3aumoneiicTBue 3aps10B. 3aKOH
47 Kynona. ToueuHbIl 3IEKTPUUYECKUI bubmnorexa [IOK
y ) p https://m.edsoo.ru/ffOc6ce4
3apsia
Hanps>kEHHOCTB 3IIEKTPUUYECKOTO
48 nons. [puHnmn cynepnosuuuu bubnuorexa [JOK
SJIEKTPUYECKUX TojeH. JInnuu https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
Pabota cun 3eKTpoCcTaTHIeCcKOro
49 moust. [Toreniman. PaszHoctn bubmmorexa [TOK
' HHa. https://m.edso0.ru/ff0c6f00
[IOTEHIMAIIOB
IIpoBOAHKKH U TUDIEKTPUKHU B
50 anpeKT OCTaTHYECKOM nonIe bubmmorexa [TOK
P ’ https://m.edsoo.ru/ff0c7018
JusnexTpuyeckas MpOHUIIAEMOCTb
bu6mmoreka [IOK
51 DnekTpoéMrocTh. Konaencaro
P A P https://m.edsoo.ru/ff0c7126
DNEeKTPOEMKOCTD TIIOCKOTO
52 KOHIEHCATOpa. DHEPrUs 3apsKEHHOTO bubmmorexa [TOK
pa. p P https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
53 JlaGopatopHas pabota "M3mepenue
3JIEKTPOEMKOCTH KOHAeHcaTopa'
[IpuHIMI NEKCTBUS U IPUMEHEHUE
54 KOHJIEHCATOPOB, KOIMMUPOBAIBHOTO

ammapara, CTpyHHOI'o IpuHTepa.



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

DneKTpocTaTHUecKast 3alluTa.
3azemileHue IEKTPOpruOOpOB

55

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

56

[MocnenoBarenbHOE, MapaienbHOE,
CMEIIaHHOE COCTMHCHUE
npoBoAHKUKOB. JlaboparopHas pabota
«M3yveHne cMEIIaHHOTO COCTUHECHUS
PE3UCTOPOBY

0.5

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

57

58

59

60

PaboTa 1 MOLTHOCTH JEKTPUIECKOTO
Toka. 3akoH Jlxoynsa-Jlenna

3akon OMa A1 OJTHOM (3aMKHYTO)
anekTpuueckoii nenu. Koporkoe
3aMblkaHue. JlaboparopHas padota
«M3mepenune DJIC ucTouHrKa TOKA U
€r0 BHYTPEHHETO COITPOTHBIICHUS

PesepsHslil ypok. KonTponbHast
pabota o Teme "DnexTpoanHamuka" /
Bcepoccuiickas mpoBepouHas padboTa
Ob6o06maromuit ypok
«QnexTpoanHamukay / Becepoccuiickas
npoBepoyHas paboTa

0.5

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

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c7ae0

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c8c56

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c88be

61

DJIEKTPOHHAs MPOBOJIUMOCTh TBEPIBIX
METAJUIOB. 3aBUCUMOCTh
COTMPOTHUBIICHUS METAIIJIOB OT
Temreparypbl. CBEpXIIPOBOANMOCTh



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c88be

DNEKTPUUECKUH TOK B BaKyyMe.

62 CBoiiCTBA JIEKTPOHHBIX ITYYKOB 1
[omynpoBoAHUKH, KX COOCTBEHHAS U

63 IpUMecHas IpoBoAUMOCTh. CBoiicTBa 1 bubnuoreka [IOK
p—~n-nepexona. I1osynpoBoIHUKOBEIE https://m.edsoo.ru/ffOc84ae
npudopHI
DJIEKTPUUYECKUH TOK B paCTBOpaxX U
paciaBax 3JIEKTPOJIUTOB. bubnnoreka [HOK

64 1
DIIEKTPOIUTHIECKAS JUCCOIHAITHSI. https://m.edsoo.ru/ff0c82ba
DIIEeKTPOIN3
DJIEKTPUUYECKHI TOK B raszax.
CaMOCTOsITENIbHBIN U bubmuorexa [JOK

65 . 1
HECaMOCTOSTENIbHBIN pa3psaa. MonHus. https://m.edsoo.ru/ff0c84ae
[Inazma
OnexTpudeckue Npudopsl U

66 YCTPOMCTBA U UX NPAKTUYECKOE 1 bubnuoreka [IOK
npuMeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ffOc86fc
0e30macHOCTH
Konrtponbnas padora no reme

67 «Qnekrpocraruka. [TocTosHHBIHI 1 bubnuoreka [IOK
JJIEKTPUYECKUN TOK. TOKHU B https://m.edsoo.ru/ffOc8a8a
Pa3IUYHBIX Cpeax»

68 PesepBHblit ypok. O600maronuii ypok 1 bubmmorexa [IOK
no teMam 10 knacca https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB I10 68
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https://m.edsoo.ru/ff0c84ae
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
[1]
Jlj;-n Tewa ypoxa Bcero Kontpoaensie — Ipakrueckue i[:;:eﬂl/lﬂ :)I;l[()l:ll:())]:;feﬂbﬂble
padoThbI padoThbI pecypeni
[TocTosiHHBIE MAarHUTBI U UX

1 B3auMoOAcrcTBHE. MarHuTHOE II0JIE. 1 bu6nmorexa [IOK
Bexkrop MaruutHOM MHAYKUMH. JIMHUM https://m.edsoo.ru/ff0c9778
MarHUTHON MHIYKIIMH
MarauTtHoe 1ose MPOBOJHHKA C

5 ToKOM. OnbIT Dpcreaa. 1 bubnnorexa [JOK
B3anmoaeiicTBre mpoOBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaboparopHas padorta «/3yuenue 1 1 bubmmoreka [JOK
MAarHUTHOTO IOJIA KaTYIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MarHUTHOTO TTOJIS Ha
MPOBOAHMK ¢ TokoM. Cumita Amnepa.

4 JlabopaTopHas pabota 1 1 bubmuoreka [JOK
«HccnenoBanue aeCTBUSA https://m.edsoo.ru/ff0c9acO
MMOCTOSIHHOTO MarHuTa Ha pamKy C
TOKOM»

JlelicTBME MarHUTHOTO TTOJIS Ha

5 JBIOKYIIYIOCS 3apSKEHHYIO YACTHILY. 1 bubnuoteka [JOK
Cuna Jlopenna. Pabota cubl https://m.edsoo.ru/ff0c9df4
Jlopenua
OnekTpoMarHuTHas HHAYKIus. [loTok

6 BEKTOpa MarHUTHOM uHAyKuuu. I1C 1

HWHIAYKIUH. 3aKkoH BHCKTpOMaFHHTHOﬁ



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

nHaykiuu Gapanes

10

JlaGopaTopHas pabora
«HccnenoBanue sIBICHUS
ANEKTPOMArHUTHOW WHTYKITHFD)

NuaykTuBHOCTB. SIBIICHUE
camouHaykiuu. JIC caMOMHAYKIIUH.
DHeprusi MAarHUTHOTO TIOJIST KaTYIIKH C
TOKOM. DJIEKTPOMAarHUTHOE T10J1€

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

O6o06maromuii ypok «Marautoe
noJie. DNEeKTPOMarHuTHasT MHAYKIIUS)

bub6nmmoreka [IOK
https://m.edsoo.ru/ff0cal50

bu6nmorexa [IOK
https://m.edsoo.ru/ff0ca600

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

11

KonTponbhas padota no teme
«MarHuTtHOE 1oJIe.
DNeKTpOMarHuTHasi UHIYKIUS

bubmmoteka IIOK
https://m.edsoo.ru/ff0cad58

12

CB0OOIHBIE MEXAHUYECKUE
koseOanus. 'apmoHnyeckue
KoseOaHus. YpaBHEHUE
TapMOHUYECKHUX KOJIeOaHUH.
[IpeBpatienre sHEprun

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

13

JlabopaTopHas pabota
«MccnenoBanne 3aBUCUMOCTH
Mepro/Ia MajbIX KoJeOaHuil Tpy3a Ha
HHUTHU OT JJIMHBI HUTHU U MAaCChI I'py3a»

14

Konebarenbublit KoHTYp. CBOOOIHBIE

bu6nunorexa LIOK
https://m.edsoo.ru/ffOcb820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

QJICKTPOMArHMTHBIC KoJieOaHHs B
nacajibHOM KoJieOaTeIbHOM KOHTYpC.
Amnanorus MCKAY MCXaHUYCCKNMU U
OJICKTPOMAariHMTHBIMHA KOJIEOAHUSIMHU

15

®opmyna Tomcona. 3akon
COXPAHCHUS SHCPIUr B HACAIIbHOM
KoJIe0aTeIbHOM KOHTYpE

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

16

IIpencrasnenue o 3aTyxaromux
KoseOaHusX. BeIHYKICHHBIC
MeXaHHYecKue konebanusa. Pe3onanc.
BreIHyKICHHBIC 3JIEKTPOMAarHUTHBIC
KoJeOaHus

bubnunoreka LIOK
https://m.edsoo.ru/ffOcbb86

17

Ilepemennsblit Tok. CUHYCOUJAJIbHBII
MepEMEHHBIN TOK. MOIIHOCTh
MIEPEMEHHOI0 TOKa. AMIUITUTYAHOE U
JICHCTBYIOIIEE 3HAYEHUE CHIIBI TOKA U
HaIpsKEeHUs

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

18

19

20

Tpaucpopmarop. [Ipoussoacrso,
nepeavya u noTpedieHue
JIEKTPUYECKON SJHEPTUN

YCTpoUCTBO U MPAKTUYECKOE
IIPUMEHEHHE IEKTPUIECKOTO 3BOHKA,
reHeparopa NepeMeHHOro ToKa,
JIMHUH 3JIeKTponepenady

DKOJIOTHYECKUE PUCKHU TIPU
MIPOU3BOJICTBE JIEKTPOIHEPTUH.
KynbTypa ncnosnp3zoBanus
3JIEKTPOIHEPTUU B MOBCEIHEBHOM
KA3HU

bu6nmnorexa LIOK
https://m.edsoo.ru/ff0cc324



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

MexaHn4yecKkue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. CkopocTthb

bubnunoreka LIOK

21
pacnpoCTpaHEeHUS U JUTMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[Tonepeunble ¥ MPOIOJILHBIE BOJIHBI
99 3ByK. CKOpOCTH 3ByKa. [ pOMKOCTH bubmmoreka [JOK
3ByKa. Beicora Tona. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
DNEeKTPOMarHUTHHIE BOJIHBI, UX
23 cBoiicTBa 1 ckopocTs. [llkana bubamorexa LIOK
p ' https://m.edsoo.ru/ffOccfe0
AIEKTPOMATrHUTHBIX BOJIH
[TpuHIMIIBI paTUOCBSI3U U
24 TeneBuieHus. Pa3Burue cpeacTs
cBsi3u. Pagmonoxkarus
o5 KonTponbnas pabota «KoneGanus u bubmmoreka [JOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpsamonnHENHOE pacpoCTpaHEHHE
26 CBETa B OJIHOPOJHOM Cpeje. bubmuoreka [JOK
Todeunsblili ICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxenue cBeTa. 3aKOHbI
27 oTpaxkeHus ceera. [loctpoenue bubmmorexa LIOK
P pera. FoeTp https://m.edsoo.ru/ff0cd4e0
M300pakKeHU B IJIOCKOM 3epKajie
IIpenomnenue ceera. [Tonnoe
28 BHYTpeHHee oTpakeHue. [IpenenbHblil bubmuoreka [IOK
YTOJ TTOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKEHHSI
29 JlaGopatopnas pabora «3mepenue bu6muoreka [JOK
[I0Ka3aTelIs MPEJIOMIICHHUS CTEKIIa https://m.edsoo.ru/ffOcd67a
30 JIunzel. [TocTpoeHne nN300pakeHM B bubmmoreka [JOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a

nuH3e. Popmysia TOHKOM JIMH3HI.
VBenu4yeHue JTNH3EI

https://m.edsoo.ru/ffOcddle

Jlaboparopnas pabota

31 «MccrnenoBanue cBOMCTB
M300paXEHUI B TUH3AX»
Hucnepcus cera. Cl0KHBIN COCTaB
39 oenoro ceera. L{er. JlabopaTopnast
pabota «Habmonenue aucnepcuu
CBETa»
33 Nnrtepdepennus creta. dudpaxius bubmmoreka [JOK
ceera. JludpaknnonHas pemérka https://m.edsoo.ru/ffOced22
34 [lonepeyHOoCTh CBETOBBIX BOJIH. Bbu6moteka [JOK
[Tonsapuzanus cBera https://m.edsoo.ru/ff0cf02e
35 OnTrueckue NpuOOpbI U yCTPOUCTBA U
YCIIOBUS UX 0€30TIaCHOTO IPUMEHEHUS
['paHuIBl TPUMEHUMOCTH
36 KJ1accuueckor MexaHukH. [loctynarel bubnnorexa [JOK
CIIELIMAIBHON TEOPUU https://m.edsoo.ru/ffOcf862
OTHOCHUTEIIEHOCTH
OTHOCUTENBHOCTH OJTHOBPEMEHHOCTH. BuG OK
nom
37 3ameIeHre BpEMEHH U COKpaIlleHue mmorera L
https://m.edsoo.ru/ffOcfad2
JUTUHBI
DHeprus U UMIYJIbC PEISATHBUCTCKOM Bt OK
38 gacTuilbl. CBS3b MacChl ¢ SHEPTUEH U nommoreka I
https://m.edsoo.ru/ffOcfc68
UMITYJIECOM. DHEPTHsl OKOS
Kontponbras padota «Onrtuka. BuG OK
39 OCHOBBI CIETIHATTHFHON TEOPUHU nomorexa I

OTHOCUTCIBHOCTH)

https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0

®otounbl. opmyna [Mnanka. DHeprus

bubnunoreka LIOK

40
Y UMITYJIBC JOTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIIEI0BAHUE Eu6 [TOK
nOIMoTEKA
41 . A.T.
porosppexra. Ompirer https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbl poToddpexra. YpaBHEHHE
42 3ﬁHI.HT6§Ha nq;)lq)(i)OToa(b(geKTa bubmorexa LOK
g ) https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» ¢potorpdexra
Jasnenue ceera. Onbitsl [1. H.
43 JlebeneBa. XuMudueckoe ACHCTBUE bubmorexa HOK
AieBa. A https://m.edsoo.ru/ff0d04a6
CBeTa
TexHudeckue ycTpoucTsa u
MPaKTHYECKOE TPUMEHCHHUE:
44
dhoToseMeHT, (OTOIATUHK,
COJIHEUHas OaTapesi, CBETOIUO/]
45 Pemenue 3agad mo reme «1E€MEHTBI bubmmoteka IIOK
KBAaHTOBOM OIITHKH) https://m.edsoo.ru/ff0d0302
Mogens aroma Tomcona. OnbBITHI
46 Pezepdopaa mo paccesHuio o-4actu bubmmorexa [TOK
PDHOPA P t https://m.edsoo.ru/ff0d091a
[Inanerapnas mozens aroma
bu6nmorexa LIOK
47 IT b
OCTyIatht bopa https://m.edsoo.ru/ff0dOafa
Hznyyenne u noriomieHue (oToOHOB
48 II I/I};'Iqe eXx0/Ie aTOMEIlH co H(;I;o OBHS bubmorexa [JOK
p pexol . g P https://m.edsoo.ru/ffOd0Oafa
SHEPTHUH Ha Apyroi. Buasl ciekTpoB
BoaHoBbIe cBOlicTBa yacTull. BoIHEI
. bubnuotexa [JOK
49 ne bpoins. Kopnyckynsipro-

BOJIHOBOM AyaJIn3M. CnoHTa"HoOe U

https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0cfe16
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BBIHYKACHHOC U3JTYUCHUC

50

51

52

53

54

55

OTKpBITI/Ie PaaAruOaAKTUBHOCTH. OnBITH

Pesepdopaa no onpexnenenuio cocrasa

PaaAOAKTUBHOI'O U3JTYUCHUSA

CgoiicTBa anbda-, 6era-, raMma-
u3nydeHus. Bnusaue
PaIMOaKTUBHOCTH Ha KUBBIC
OpTraHHU3MBI

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otomnsl. Anbda-pacna.
DNEeKTPOHHBIN U TO3UTPOHHBIN OeTa-
pacnan. 'aMmma-u3inydenue

DHeprusi CBSA3U HYKJIOHOB B sI/Ipe.
SnepHble peakuuu. SnepHbIi
peakrtop. [IpoGiiembl, IEPCICKTUBHI,
JKOJIOTUYECKUE aCIIEKThI SIAECPHOU
JSHEPreTUKU

OnemeHTapHbIe YacTULIBl. OTKpBITHE
o3UTpoHa. MeTo bl HaOMI01eHUs U
PErucTpanyy dJIEMEHTAPHBIX YaCTHLL.
Kpyrastii cton «@yH1aMeHTalIbHbIE
B3anmMoaercTBUg. EMMHCTBO
(u3nuecKoil KapTUHBI MUPay

Otanbl pa3BUTUS ACTPOHOMUHU.
[TpuknagHoe 1 MUPOBO33PEHUECKOE
3Ha4YeHue acTpoHOMuUU. Bun
3BE3HOrO Heba. Co3Be3ausl, spKue
3Bé3JII)I, IIJIAHETHI, UX BUIUMOC
nBrokenne. CoHeyHas cucreMa

bub6nmmoreka [IOK
https://m.edsoo.ru/ffod0fd2

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

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

bu6nmorexa LIOK
https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

56

Comnnaue. CoyHeuHast aKTUBHOCTb.
Hctounuk sueprun CosiHia v 3BE311

57

3BE3/bI, NX OCHOBHBIE
XapaKTEePUCTUKU. 3BE3/IbI TTITABHOM
II0CJIEI0BATENbHOCTU. BHYTpeHHEE
cTpoeHue 3B€311. CoBpeMEHHbIE
MPEACTABICHUS O POUCXOKICHUU U
sBotounu CoJiHIA U 3BE3]T

58

Muneunsiii [lyte — Hama I'anakTuka.
[Tonoxenue u nmxenue CoyHua B
lNanaktuke. I'anaktuku. Y€pHbie
JBIPBI B IAPAX TaJaKTUK

59

Bcenennas. Pazberanue rajakTuk.
Teopus bosbmoro B3peiBa.
PennkroBoe uznydeHue.
Meraranaktuka

60

61

HepemeHHHe HpO6J’IeMH ACTPOHOMHUU

KonTtponbHas pabota «1eMeHTHI
aCTPOHOMHUU U aCTPOPHUIUKI

62

O6o06matonuii ypok. Ponb pusuku u
ACTPOHOMHUHU B SKOHOMHUYECKOIA,
TEXHOJIOTHYSCKOM, COIMAIbHON 1
ATUYECKOH cdepax AeaTeIbHOCTH
YyesoBeKa

63

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

64

O6o06maromuit ypok. Poib




(busnueckoit Teopun B GOpMUPOBAHUH
MPEACTABICHUH 0 (PU3NUIECKOM
KapTUHE MHpa

Ob6o06maromuit ypox. Mecto
65 ¢bu3nvecKkoil KapTHHBI MUpa B 00IIEM
Py COBPEMEHHBIX €CTECTBEHHO-

HAy4YHBIX IPEJICTaBICHUN O IPUPOE

66 PesepBHbIil ypok. MarautHoe noie.

DneKTpoOMarHuTHast MHAYKIIHUS

PesepBHblit ypok. OnTuka. OCHOBBI
67 CHeIUaIbHON TEOpUHr
OTHOCHUTEIILHOCTH

Pesepnbiii ypok. KBantoBas ¢pusuka.
68 DNeMEeHTbl aCTPOHOMHUH U
acTpodu3uku

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

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

10 KJIACC

Koxa
NPOBEPAEMOro
pe3yJbTara

10.1

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

JleMOHCTpUpOBaT, Ha TpPUMEpPax poJib M MecTo (UMK B
(hopMUPOBaHUHM COBPEMEHHOW HAy4yHOW KapTHHBI MHpa, B Pa3BUTUHU
COBPEMEHHOM TEXHUKHU M TEXHOJIOTMH, B IMPAKTUYECKOU NESATENBHOCTH

moaei

10.2

Y4YuTBIBaTh TPAHUIIBI IPUMEHEHUS U3YYCHHBIX (U3NIECKUX MOIECTICH:
MaTepualbHas TOYKa, MHEpLUalbHAas CHCTeMa OTCYETa, aOCOJIIOTHO
TBEPOE TEJO, UCAIBbHBIN I'a3; MOAEIN CTPOEHUS I'a30B, )KUIKOCTEN 1
TBEPABIX TEJ, TOYEYHBIM JIIEKTPUYECKUN 3apsAl — IpU PEUICHUH

¢bu3nveckux 3a1aq

10.3

10.4

Pacnio3naBath (usnueckue siBieHUs (IPOIECCH) U OOBICHATh X Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJEKYJISIPHO-KUHETHYECKON Teopuu
CTpPOCHMsI BELIECTBA U  DJIEKTPOJUHAMHKHU: PpPAaBHOMEPHOE U
PaBHOYCKOPEHHOE MpPsIMOJUHEIHOe JBH)KEHHE, CBOOOAHOE IMaJeHHE
T€d, JABWXKEHHE IO OKPY)XHOCTHU, WHEpLUs, B3aUMOJCIHCTBUE TeEI;
mupdy3usi, OpOYHOBCKOE JBHUIXKEHUE, CTPOCHHE KHUAKOCTEH U
TBEPABIX  TeN, U3MeHeHHe oObéMa Tel TMpU  HarpeBaHUU
(oxJlaXkieHnHn), TEIJIOBOE paBHOBECHE, HCIApEeHHe, KOHJIEHCallus,
IJIaBJICHUE, KpUCTAJUIM3alUs, KWUIIEHHE, BJIaXHOCTh BO31yXa,
MOBBIIICHNUE JAaBJICHUS ra3a Py €ro HarpeBaHUU B 3aKPBITOM COCY/IE,
CBA3b MEXAYy I[apaMeTpaMH COCTOSIHMSI Ta3a B M30IpoLeccax;

QJICKTpU3anus T, B3aUMOJICHICTBHE 3apgaa0B

OnuceiBaTh MEXaHWYECKOE JBIKEHHE, UCHOIb3ysd (u3nyeckue
BEJIMYUHBL: KOOPJIHMHATA, IIyTh, NEPEMELIEHUE, CKOPOCThb, YCKOPEHHUE,
Macca Tella, CWJIa, WMIYJIbC Tella, KWUHETUYEeCKas DHEPIrus,
MOTEHIMaJbHasE OSHEprHs, MeXaHudeckas paboTa, MexaHU4yecKas
MOIITHOCTh; TIPU OMMCAHUH NMPABUIIBHO TPAKTOBATh (U3NUYECKHI CMBICIT
UCIOJIb3YEMBIX BEJIMYHMH, MX O0O3HAu€HUs M €JAMHHUILIbI, HAaXOAWUTH
(hopMyIIbl, CBSI3bIBAIONINE JAHHYIO (PU3NYECKYIO BEIIMYUHY C APYTUMU

BCINMYMHaMU

10.5

OnuceiBaTh HU3YUYCHHBIC TCIIJIOBLIC CBOMCTBA TE€I U TEILUIOBBIC



10.6

10.7

10.8

SIBIICHUSI, UCHOJBb3ys (U3MUYECKUE BEJIMYMHBI: JIaBJICHHE Tasa,
TEMIEpaTypa, CPEAHSs KHHETUYCCKAs OSHEPIrUs XaoTHYECKOIro
JBYDKCHHSI MOJICKYJ, CpEIHEKBaJpaTH4Has CKOPOCTb MOJICKY,
KOJIMYECTBO  TEIUIOTHI, BHYTPEHHSS  JHeprusi, pabora rasa,
KO3(pPUIIMEHT TOJIE3HOrO0 JCWCTBUS TEIJIOBOTO JBUTATENS;, MU
OMHUCAaHUU MPaBHIIbHO TPaKTOBATh busnueckuit CMBICIT
UCTIOJIb3YEMbIX BEJIWYHMH, WX OOO3HAYCHHS M CIUHUIIBI, HAXOIUTh
(bopMyIIbl, CBS3BIBAIOIINE JAHHYIO PU3HUUECKYIO BETHUYNHY C APYTHMHU

BCIIMYHUHAM

OnuceiBaTh H3y4YeHHBbIE JJEKTPUUECKHE CBOWCTBAa BeIIECTBA U
JNEKTPUYECKUE  SIBIICHUsI  (MPOILECCHI), HCIONB3ys  (hU3UYECKHe
BEJINYUHBI: ANEKTPUYECKUN  3apsif, JNEKTPUYECKOE  TIOJIE,
HanpspKEHHOCTh  TMOJIA, TMOTEHIMAN, Pa3HOCTh MOTEHILUAJIOB; MpH
OMMCAaHUU MPABWILHO TPAKTOBATh (PU3UYECKUI CMBICI HCIIOJIb3yEeMbIX
BETMYMH, WX OOO3HAYCHHS W CJWHUIIBI;, YyKa3bIBaTh (OPMYIIBI,
CBS3BIBAIOIME JAHHYIO (U3MYECKYl0 BEIUYMHY C APYTUMHU

BCINYMNHaMN

aHaJIM3UpoBaTh (PU3MUYECKHE TMPOLECChl M SABJICHMS, HCHOIb3Ys
¢u3nyeckye 3aKOHbI U MIPUHLUIIBL: 3aKOH BCEMUPHOTO TAroteHus, |, 1l
u Il 3axonsl HploTOHA, 3aKOH COXPAaHEHUS MEXaHUUYECKON IHEpPIruH,
3aKOH COXPaHEHMsI UMITYJIbCa, IPUHLIUI CYNEPIO3ULMH CUJI, IPUHIUI
paBHONpABUs HMHEPLUUAIBHBIX CUCTEM  OTCUETA;  MOJIEKYJISIPHO-
KMHETUYECKYIO TEOPHUIO CTPOCHHUS BELIECTBA, a30BBbIE 3aKOHBI, CBS3b
CpeIHEell KUHETHMYECKON SHEpPruu TEIIOBOTO JBUKEHMSI MOJIEKYT C
aOCOJIIOTHOM TEeMITepaTypoil, MEepBBIA 3aKOH TEPMOJMHAMHUKH, 3aKOH
COXPAaHEHHs DJJIEKTPUUYECKOro 3apsaa, 3akoH KynoHa; npu 3TOoM
pa3nuyath CIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €0 MaTeMaTH4ecKoe

BBIPAKEHHUE U YCIIOBUS (TPaHMIIbl, 00JIaCTH) MPUMEHUMOCTHU
OOBACHATh OCHOBHBIC MPHUHIIUIBI JCUCTBUS MAIWH, MPUOOPOB U
TEXHUYECKUX YCTPONCTB; pa3ivyuaTh YCJIOBHS HX 0€30MacHOro

HCIIOJIb30BAHUS B IIOBCEIHEBHOM KU3HU

10.9

BBIMOTHATE SKCIEPUMEHTHI 110 UCCIAEAOBAHUIO (PU3MUECKUX SIBJICHUN 1
MPOIIECCOB C MCMOJb30BAaHUEM MPSAMBIX U KOCBEHHBIX U3MEPEHUI; NpU
3ToM (QOpMYIHpPOBaTh MpodiieMy (3a7ady) W THUNOTE3Y Y4eOHOro
IKCTIEPUMEHTA, coduparb  YCTAaHOBKY M3  IPEAJIOKEHHOTO

00opynoBaHusl, MPOBOIUTH OMBIT U (POPMYITHPOBATH BHIBOBI

10.10

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

BEJIMYMH; MpPHU 3TOM BBIOMpATh ONTUMAJbHBINA CIIOCO0 H3MEpPEHHs U



HCIIOJIB30BaTh N3BCCTHHIC METO/IbI OICHKN HOFpGHIHOCTGfI I/I3MepeHI/Iﬁ

10.11

10.12

UccnenoBaTh 3aBUCUMOCTH MEXIYy (QUINYECKUMH BEJIUYMHAMH C
HCIIOIIB30BAHUEM IIPSAMBIX H3MEPEHMM; IIPU 3TOM KOHCTPYHPOBATh
YCTAHOBKY, (PUKCHpOBaTh pe3yabTaThl MOJYYCHHOW 3aBUCHUMOCTH
(bu3MyYecKUX BEIMYHUH B BUE TAOIUI U rpaduKoB, AeIaTh BHIBOABI 11O

pe3yibTaTaM UCCICI0BaHNA

CobmromaTe mpaBmiia  0O€30MAacCHOTO  Tpyda TMPU  MPOBEIACHUU
UCCIIEIOBAaHU B  paMKax y4eOHOro O3KCIEpHUMEHTa, Y4eOHO-
HCCIIEIOBATENIBCKOW M MPOECKTHOM JEATEIIBHOCTH C HMCIOJIb30BaHUEM

M3MEpUTENBHBIX YCTPOUCTB U 1a00paTOpHOTO 000PYy10BaHUS

10.13

Pemate pacuérHble 3aa4d C SIBHO 33JaHHOW (DPM3MYECKON MOMETBIO,
UCHOJIb3ysd (PU3MUECKHE 3aKOHbl M TNPHUHIMIIBI, HAa OCHOBE aHalIM3a
yCIOBUSA  3aJaud  BbIOMpaTh  (PU3MUECKYIO MOJAEb, BBLACIATDH
¢du3nueckrue BENWYUHBI U (OPMYIIBI, HEOOXOIUMBIE ISl €€ PEIICHUS,
IIpOBOAWTD paCLIéTBI M OOCHHUBATH PCAJIBHOCTD INOJYUCHHOI'O 3HAYCHUA

(bu3nuecKoil BETUYNHBI

10.14

10.15

10.16

10.17

10.18

Pemarsn Ka4CCTBCHHBIC 3aJa4u: BBICTPAUBATDb JJOIT'M4YCCKHU
HCTIPOTUBOPCUUBYIO LCIIOUKY paccy;xneHHﬁ C OHOpOﬁ Ha HN3YUCHHBIC

3aKOHBI, 3aKOHOMCPHOCTH U (1)H3HII€CKI/IG SABJICHUSA

Hcnonp3oBaTe MNpU  pelICHUMM YY4eOHBIX 3aJad  COBPEMEHHbIE
WH(POPMAIIMOHHBIE TEXHOJIOTHH JUIS TIOHMCKA, CTPYKTYpUPOBAHMUS,
UHTEpIpeTalMi W NPEJCTABICHUS y4eOHOM M HAY4YHO-TIOMYJISIPHOM
uHpOpMalUY, NOJYYEHHOM M3 Pa3IUYHBIX MCTOUYHUKOB; KPUTHUUYECKH

AHAIIU3UPOBATH MMOJIY4aCMYHO I/IH(I)OpMaI_II/IIO

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

MHpa, B pa3BUTUC TCXHUKH U TEXHOJOTHI

Hcnonp3oBaTth TeopeTndyeckue 3HaHUSA MO (U3MKE B IMOBCEAHEBHOU
YKU3HH 11 oOecrieueHns 0€30MacHOCTH MpU OOpaIlleHUH ¢ IpudopaMu
U TEXHUYECKUMH YCTPOMCTBAMHM, JJsI COXpPAHEHUs 3I0pOBbS MU

CO6J'II-OILCHI/I}I HOPM 5KOJIOTUYCCKOTO ITOBECACHHUS B Opr>KaI-OH_[eI\/'I cpeaec

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

TPYIIBI B peLIeHHE pacCMaTPUBAEMON MTPOOIIEMBI



11 KIIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThI 0CBOEHHUSI OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrPaMMBbI CpeIHero 001ero odpa3oBaHusi
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11.2

JleMOHCTpHpOBAaTh Ha TMpUMEpax poib W MecTo (U3MKH B
(OopMHpPOBAaHUN COBPEMEHHOM Hay4yHOM KapTHHBI MUpPA, B Pa3BUTHU
COBPEMEHHOM TEXHUKH M TE€XHOJOIMH, B IPAKTUYECKON ACATEIbHOCTU
JIO/IeH, IETOCTHOCTD U €IMHCTBO (PU3UYECKOM KapTUHBI MUPA

VY4uTBIBaTh I'PaHULIbI IPUMEHEHHUS U3YYEHHBIX (QU3NYECKUX MOJEIEH:
TOYEUYHBIN NIEKTPUYECKUN 3apsAl, slepHas MOJAECIb aTOMa, HYKIIOHHAs

MO/IEJIb AaTOMHOTO Si/Ipa MPH pelIeHNH (PU3NIECKHUX 3a/1a4

11.3

11.4

Pacnio3naBate ¢u3uueckue siBIeHUS (MIPOIECChl) U OOBSICHATh MX Ha
OCHOBE 3aKOHOB  JJICKTPOJMHAMHUKM W  KBAaHTOBOH  (DU3MKH:
ANIEKTPUYECKasl MPOBOJUMOCTb, TEIJIOBOE, CBETOBOE, XHMUYECKOE,
MarHuTHOE  JCUCTBUS  TOKa, B3aMMOJICIICTBHE  MarHUTOB,
9JIEKTPOMArHUTHAsE WHAYKIUS, JEHCTBUE MArHUTHOTO TIOJIsA Ha
NPOBOAHUK C TOKOM MW JBWKYLIMHCS 3apsj, DICKTPOMAarHUTHBIC
KoJeOaHWsT W BOJIHBI, NPSIMOJHMHEHHOE pPACHpOCTpPAaHEHUE CBETa,
OTpaXEHHE,  TNpeloMIIeHHe, HuHTephepeHIus, Aupakuus u
MOJISIPU3ALMsl CBETA, AMCIIEPCUsT CBETA, (DOTORIEKTPHUYECKHH ekt
(potoaddexrt), cBeToBOE AaBleHHWE, BO3HHUKHOBEHHME JIMHEWYATOTO
CIeKTpa aToMa BOJOpPOJA, €CTECTBEHHAas M  HCKYCCTBEHHas

PAaaOaKTUBHOCTD

OnuceiBaTh HM3Y4YCHHBIE CBOWMCTBA  BelIECTBA  (DIEKTPUYECKHE,
MarHUTHBIC, ONTHYECKHE, dJIEKTPUICCKYIO TPOBOJIUMOCTh Pa3TUIHBIX
cpen) W DJICKTPOMArHUTHBIC SBJICHHS (TPOIECCHI), HUCIOIb3YS
¢bu3nueckue  BENUYHMHBL:  OJCKTPUUECKUH  3apsl, CHiIa  TOKa,
ANEKTPUYECKOE  HANpsOKEHUE,  AJIEKTPUYECKOE  COMPOTUBIICHHE,
pasHocth moteHnmanos, JDJIC, pabora Toka, WHAYKIHS MarHUTHOTO
mons, cuna Awmmepa, cuna JlopeHna, WHAYKTHBHOCTh KATYILKH,
DHEPTUsl AIEKTPUYECKOTO M MATrHUTHOTO TOJIeH, MEpPHOj] M 4YacToTa
KoJieOaHu# B KoJieOaTEIbHOM KOHTYpE, 3apsij U CHjia TOKa B MPOIecce
TapMOHHYECKHX 3JIEKTPOMAarHUTHBIX KoJIeOaHuH, doxycHoe
paccTosiHie W OINTHUYecKas CHUJIa JIMH3BI, MPU OMNUCAHUU TPABUILHO
TPaKTOBAaTh (PU3UYECKUI CMBICT HCIOJB3YEMBIX BEIMYUH, UX
0003HAYCHHUSI W CIUHWIIBI;, YyKa3blBaTh (OPMYJIbI, CBS3BIBAIOIINC

JTaHHYI0 (U3MYECKYIO BEJTUUUHY C APYTUMU BETUYUHAMU



11.5

11.6

OnuceIBaTh HU3Yy4YCHHBIC KBAHTOBBIC SABJICHUA U IMPOLCCCHI, UCIIOJIb3Ys
(bmnqecxﬂe BCJIMYUHBI: CKOPOCTHb JJICKTPOMATrHUTHBLIX BOJIH, AJIMHA
BOJIHBI M 4YaCTOTa CBE€TA, JSHEPIrusd MU HMIIYJIBC (I)OTOHa, nepruoag
mojaypacmnaga, OSHEpPIrusd CBsA3HM AaTOMHBIX SAACP, IIpH OIKMCaHUHU
IIpaBUJIbHO TPaKTOBATb (bl/ISI/I‘IeCKI/Iﬁ CMBICJT UCITIOJIb3YCMbIX BCJIMYHH,
nXx 0003HAUYCHUS H CAWHUIIBI, YKa3bIBaATb q)OpMy.]ILI, CBA3BIBAIOIIUC
JaHHYIO q)HBH‘leCKYIO BCIIMYHHY C APYI'UMHU BECINYMNHAMU, BEIYHUCIIATH

3HAYCHUC (bHSH‘IGCKOfI BCJINYHHBI

AnanmusupoBath (U3MYECKHE TMPOLECCHl W SIBICHHS, HCIOIb3YS
¢usnveckue 3aKOHBl M OPUHIUNBL  3akoH Oma,  3aKOHBI
MOCJIEAOBATEIBHOTO M TMAapajIeIbHOIO COCIUHEHUS TPOBOJIHUKOB,
3aKkoH [[xoyns — JleHna, 3aKOH 3J€KTPOMarHUTHOM MHAYKIIMM, 3aKOH
MPSIMOJIMHEHHOTO PaclpOCTPAHEHUS CBETa, 3aKOHBI OTPAYKCHHS CBETA,
3aKOHBI ~ NPEJOMJICHUS  CBETa, ypaBHCHHE ODWHINTEHHA  JIJIs
dotorddekra, 3aKOH COXpaHCHHUS JHEPTUU, 3aKOH COXPaHEHUs
UMITyJIbCA, 3aKOH COXPAaHEHUS SJIEKTPHUECKOro 3apsjia, 3aKoH
COXpPaHGHHUsI  MacCOBOIO  YHWCJA, TMOCTYyNaTtel  bopa, 3akoH
palMOaKTUBHOTO pacnaja; TMpH O3TOM pa3lin4yarh CIOBECHYIO
(bOpMyYIHPOBKY 3aKOHA, €r0 MaTEMAaTHYECKOE BBHIPAKCHUE M YCIOBHUS

(TpaHuIIBI, 001ACTH) TPUMEHUMOCTH

11.7

OHpeIleJISITI) HaIpaBJICHUC BCKTOpPAa HWHAYKIHMKU MArHuTHOI'O II0JIA

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 UCCIEI0BAHUI0 (PU3NYECKUX SIBICHUN U
MIPOLIECCOB C MCIIOJIB30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHHI; MpH
sToM (opmynaupoBaTh TmpobieMy (3amady) M 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 H3MCPCHUSA (1)I/ISI/I‘~IGCKI/IX
BCJIMYHH, IIpU 3TOM BLI6I/IpaTB ONTHUMAIIBHBIN CIIOCO0 HU3MCPCHUA U

HUCIIOJIB30BaTh U3BCCTHBIC METO/IbI OLICHKN HOFpCHIHOCTCﬁ I/I3MCpCHI/Iﬁ

HccnenoBaTh 3aBUCUMOCTH (PU3MUECKUX BEJIWYMH C UCIHOJIb30BAHUEM
NpSIMBIX ~ M3MEPEHWH; TMpPU ITOM KOHCTPYHMPOBAaTh YCTAHOBKY,
¢bukcupoBaTh pe3yJabTaThl IOITYYEHHONW 3aBUCUMOCTH (PU3UUYECKUX
BEJIMYUH B BUJE TaOIMIl U TpadUKOB, JeNaTh BBIBOBI [0 pPe3ysibTaTaM

HUCCICIOBaHUA

CobmomaTeh mpaBuia 0Oe30MacHOro Tpyna MpH  [POBEIECHUU



UCCIIEIOBAaHUH B paMkKax ydeOHOTO OSKCIEpUMEHTa, YydueOHO-
UCCIIEIOBATENbCKON M MPOEKTHOM JESATENbHOCTH C HCIOJIb30BAaHHEM

WU3MEPUTENIbHBIX YCTPONCTB U 1a00OPaTOPHOTO 000PYI0BAHUS

11.13

Pemate pacuérHple 3a1a4M C SIBHO 33JaHHONW (DPU3NYECKON MOJENbIO,
UCHOJb3ysd (PU3MUECKUE 3aKOHbl M INPUHIMIIBI, HA OCHOBE aHalIM3a
yCIOBHUSA  3aJaud  BbIOMpaTh  (PU3MUECKYIO MOJAEb, BBLACIATDH
¢du3nueckrue BeNWYUHBI B (OPMYIIBI, HEOOXOIUMBIE IS €€ PEIICHUS,
IIpOBOAUTD paC‘-IéTBI 1 OLCHHUBATH PCAJIBHOCTD MOJIYYCHHOI'O 3HAUCHUA

(bu3nYecKoil BETUYNHBI

11.14

11.15

11.16

Pemarr ~ kauecTBeHHBIE  3aJayu: BBICTpAauBaTh  JIOTUYECKHU
HEMPOTUBOPEUUBYIO LIEMIOYKY PACCYXKICHHM C OMOpPOil HA H3y4CHHbBIE

3aKOHBI, 3aKOHOMCPHOCTH U (1)I/I3I/I‘ICCKI/IC SABJICHUSA

Hcnonp3oBaTh mpu  pelieHUd yueOHBIX 3aJad  COBpPEMEHHbBIC
WH()OPMAIIMOHHBIC TEXHOJIOTMH JUISl TIOWCKA, CTPYKTYPUPOBAHWSI,
HMHTEpIpETAllMi M TPEJCTABICHUS Y4eOHOH W HAyYHO-TIOMYJISIPHOM
uH(OpMAaLIUY, TOJYYEHHON U3 Pa3NUYHBIX HUCTOYHHUKOB; KPUTHYECKHU
aHAJIM3UPOBATH MOTYYaeMyI0 HH(OPMALIUIO

OOBSCHATh MPUHIUIBI ACHCTBHUSI MAalIUH, MPUOOPOB U TEXHUYECKHX
YCTPOMCTB; pa3iuyaTh YCJIOBUS MX O€30MaCHOTO HCIOJIb30BAaHUS B

HOBCEIHEBHOU KU3HU

11.17

[IpuBoauTh mpHUMEpHl BKJIala POCCUHCKUX U 3apyO€KHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHUE IMPOLIECCOB OKPY’KAIOIIET0

MHpa, B pa3BUTUC TCXHUKH U TEXHOJIOT Hi

11.18

11.19

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

cOOIIOICHUSI HOPM SKOJIOTMYECKOT0 MOBEJICHHUS B OKpPY Katollel cpefie

PaGorarh B rpymnme ¢ BBIIOJIHEHHUEM DPA3JIMYHBIX COLMAIbHBIX pOJIEi,
IUIAaHUpOBaTh ~ pa0OTy  Ipymmbl,  PALMOHAIBHO  pacHpeaessTh
0053aHHOCTM M IUIAHUPOBATh JIESATENbHOCTh B  HECTaHAAPTHBIX
CUTyallUsX, aJEKBATHO OLIEHMBAThb BKJIAJ KaXIOr0 U3 YYaCTHUKOB

IPYIIIBI B PELIEHUE paccMaTpUBaeMoil MPooIeMbl




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Kon Koxa npoBepsiemoro
pasaena JJIEeMEHTA

IIpoBepsiemMble 3J1eMeHTBHI COIeP:KAHUS

OU3NKA 1 METOJbI HAYYHOI'O IIO3HAHN A

11

1.2

®uzuka — Hayka o npupoae. Hayunbie
METObI MMO3HAHUS OKpYXkaroiero Mmupa. Poib
JKCIIEpPUMEHTa M TEOpUM B  Ipoliecce

MIO3HAHUS IPUPOJIBI. DKCIIEPUMEHT B (pr3mke

MonenupoBanue (U3NYECKUX SBICHUM WU
nporeccoB. Hayunslie runores3sl. dusznueckue
3aKOHBI U TeOpUH. ['paHUIBl TPUMEHUMOCTH
¢busnyeckux 3aKOHOB. [Ipunumn
coorBercTBUs. Pomp u Mecto ¢Qu3uku B
(GOopMHpPOBaHMM  COBPEMEHHOW  Hay4HOM
KapTUHBI MUpa, B IPAKTHYECKON

ACATCIIBHOCTH J'IIO,I[CI71

MEXAHHWKA

2.11

2.1.2
2.1

2.1.3

##HPartH#KMTHEMATUKA

Mexanngeckoe JABUXKCHUC. OTHOCHUTENBHOCTh
MCXaHHUYCCKOI'o JBUKCHUAI. Cucrema orcuéra.

Tpaexropus

[lepememenue, cKOpocTh (CpemHsisi CKOPOCTb,
MTHOBEHHass  CKOpPOCTb) U YCKOpEHHe
MaTepUAILHOW TOYKH, WX MPOEKIMH Ha OCH
CHCTEMBI KOOp/AMHAT. Crnoxenue

MIEpEMENICHUN U CIIOKEHNE CKOPOCTEN

PaBrOMeEpHOE U PaBHOYCKOPEHHOE
MIPSMOJIMHENHOE JIBWKEHUE. I'paduku
3aBUCHMOCTH KOOPJIMHAT, CKOpOCTH,
YCKOPEHHUH, IIyTH u repeMeleHus

MaTepI/IaHBHOfl TOYKH OT BPEMCHHA




2.2

2.14

2.15

2.16

2.1.7

CBoOopgHoe masienue. Y CKopeHue CBOOOTHOTO

nagcHus

KpuBonnueliHoe nBuxeHHe. PaBHOMepHOE
IBUKCHHE  MaTepUaJbHOM  TOYKM  IIO
OKPY’>KHOCTH. YTIIOBass CKOPOCTb, JIMHEHHAsA
CKOpPOCTb. Ilepuon U 4acToTa.

LleHTpOCTPEMUTENILHOE YCKOPEHUE

Texnuueckue YCTPOMCTBA: CIIUJIOMETD,
JIBUKCHHE CHapsAIOB, LENHBIE U PEMEHHBIE
neperayu

[IpakTnueckue paboTHI. N3mepenue
MI'HOBEHHOMU CKOPOCTH. Hccnenosanue
COOTHOILUEHUSI MEXIY IMYTSIMHU, NPOUIEHHBIMU
TEJIOM  3a  IIOCJIEJOBATEIbHbIE  paBHBIC
IIPOMEKYTKH BPEMEHU IIPU PAaBHOYCKOPEHHOM
JBUKCHUM C HAa4aJlbHOM CKOPOCTBIO, PaBHOU
Hyr0. V3yueHne nBUKEHUS IIapUKa B BA3KOU
xuakoctu.  M3ydyeHwe — IBWKEHUs — Tena,

OpOILIEHHOT0 TOPU30HTAIBHO

##HPari#H## IMHAMUKA

2.2.1

[TpuHIHD OTHOCHUTEIILHOCTH lNanunes.
IlepBeii 3akoH Herorona. HMHepruanbHbIe

CHUCTEMBI OTCUETA

2.2.2

2.2.3

Macca tena. Cuna. IIpuHnun cynepnosunuu

CHUJI

Bropoit 3akoH HproTOoHa 11 MarepualibHOU
TOYKM B HWHEPLHAIBHOW CHUCTEME OTCYETA
(UCO). Tperuii 3akon HprloTona s

MaTCpHUaJIbHBIX TOUCK

224

2.2.5

3akoH BCCMHUPHOI'O TATOTCHUS. Cuia TSOKeCTH.

IlepBas kocMuyeckasi CKopocTb. Bec Tena

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe TtpeHue. Cuna TpeHus
CKOJIb)KEHUSI M CHJa  TpPEHUS  IOKOS.

Koaddunment tpenus. Cuna conpoTUBICHUS



IIpH ABMXKCHUU TEJIa B X KUAKOCTH HUJIN I'a3€

2.2.7

2.2.8

2.2.9

HOCTyrIaTeJ'IBHOG M BpamaTCJIbHOC ABHXKCHUC

a0COFOTHO TBEPIOTO TeTa

MOMEHT CHUJIbI OTHOCUTEIBHO OCH BPALLECHUS.
IInedo cunbl. YcnoBus paBHOBeCUs TBEPIAOTO
tena B UCO

TexHudyeckue  yCTpPOMCTBA:  MOJIIUIIHUKH,

JABMXCHUC NCKYCCTBCHHBIX CITYTHUKOB

2.2.10

IIpaktuuyeckue pabotel. M3yueHue nBUKEHUS
Opycka 10 HAakKJIOHHOH IJIOCKOCTH IOJ
JeicTBUEM HECKOJbKUX cwil. MccnenoBanue
3aBUCUMOCTH CHJI YIIPYT'OCTHU, BO3HHKAIOMIUX
B JeopMHpPYyeMOH TNpyKUHE U PE3UHOBOM
oOpaslie, OT BEJMYMHBI HUX JeQopMaLuu.
HccnenoBanue ycioBuii paBHOBECHS TBEPIOTO

TCJa, UMCHOIICTO OChb BPAalICHHA

2.3

##HPar###3AKOHBI COXPAHEHNM A B MEXAHUKE

I/IMHYJ'ILC MaTepHaﬂLHOﬁ TOYKH, CHCTCMbI

2.3.1 MaTepuajgbHBIX ToueK. MMmynbc cuiasl u
N3MEHEHHE UMITyJIbCa Tella
2392 3akoH coxpa”eHuss umnyiasca B HCO.
s PeakTnBHOE IBIKEHIE
2.3.3 Pabora cunbl
2.34 MomHoCTb CUJIBI
235 Kunernueckas sHeprus MaTepuanibHON TOYKH.
o TeopeMa 0 KHHETHYECKOW SHEPTUH
[TorenunaneHas osHeprus. IloreHnmanbHas
236 JHEprus yIpyro nepopMHUpOBaHHON
o npyxuHbl. [loTeHuuanbHass dSHeprus Tena
BOJIM3M MOBEPXHOCTH 3eMIIU
[loTeHuManpHple ¥ HENMOTEHLMAJIbHBIE CHUIIBI.
237 CBsi3b  paboThl HEMOTEHLMAJIBHBIX CHUJ C

N3MCHCHUCM MEXaHU4YEeCKOMH SHEpPTrUuun

CHUCTCMBI TEII. 3aKkoH COXpPaHCHUA




MEXaHUYECKOU SHEPTUU

2.3.8

Yrpyrue u Heynpyrue CTOJIKHOBEHHUS

2.3.9

2.3.10

TexHuyeckue ycTpoWcTBa: JBHKEHHE PAaKET,

BOJOMET, KOIIEp, IPYKUHHBIN ITUCTOJIET

[Ipaktuyeckne paboTel. M3ydeHue CBsI3U
CKOpPOCTEM Tel IpU HEYNPYyroM Yyzaape.
UccnenoBanme cBsizu  pabOTBl  CHIIBI  C

H3MEHEHHEM MEXaHNYeCKOM OHEpPIuu T€jia

MOJIEKYJISIPHAS ©®U3NKA 1 TEPMOJAMHAMUKA

3.1

#HH#Par###OCHOBBI MOJIEKVJIIPHO-KUHETUYECKOW TEOPUU

3.11

OcHOBHBIE MIOJIOKCHHS MOJIEKYJISIPHO-
KUHETUYECKOU TEOPUH. BbpoyHoBckoe
nemkenue. uddysusa. Xapakrep IBHOKEHUS U

B3aHMOHeﬁCTBHH qaCTull B€IICCTBa

3.1.2

Mopgenu CTpoeHHsT Ta30B, KUIAKOCTEH H
TBEPABIX TeN W OOBSCHEHHE CBOWCTB

BC€HICCTBA HA OCHOBC 3THUX MOI[GJ'IGﬁ

3.1.3

3.14

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

n3mepenue. [llkana remneparyp Lienscus

3.15

3.1.6

3.1.7

Mopnens  upeanpHOoro  raza.  OcCHOBHOE
ypaBHEHHE MOJIEKYJISIPHO-KMHETUYECKOM

TEOPHH UACATHHOTO ra3a
AGcomtoTHas TemnepaTypa Kak Mepa cpeaHeu
KMHETHYECKOW SHEPrHM TEIUIOBOTO JBMXKEHUS
gacrtul] ra3a. [llkana remneparyp Kensuna

VpaBuenue Kianeiipona — MeHzeneesa.

3akoH /lanbToHA

3.18

I'a30BBIC 3aKOHBI. I/I3OHpOI_ICCCBI B NACAJIbHOM
ra3c¢ ¢ IOCTOAHHBIM KOJIHYCCTBOM BC€HICCTBA.

u30TepMa, H30Xopa, u3obapa

3.1.9

TexHnueckue  ycTpoKHCTBa: TEPMOMETD,

OGapometp




3.2

3.1.10

321

3.2.2

[Ipaktrueckue paboTel. M3MepeHue wmacchl
BO3/yXa B KJIAaCCHOM KomHare. MccnenoBanue
3aBUCUMOCTH MEXy MapameTpaMu COCTOSIHUSA

Pa3peKEHHOrOo rasa

OCHOBbI TEPMOJIMHAMUKN
TepMmoauHaMuueckass cucrema. BHyTpeHH:A
JHEprusi TEPMOJUHAMMYECKOHM CHUCTEMBI H
COCO0BI €€ N3MEHEHHS

KomuyectBo Temnnotsl u pabora. BayrpeHHss

OHEPIusa OAHOATOMHOI'O UACAJIBHOI'O ra3a

3.23

Buael Temonepenayu: TEMJIOMPOBOJAHOCTD,
KOHBEKIMsA, U3JlydeHue. TernmoéMKOCTh Telna.
VYienpHas TemIO0EMKOCTh BemlecTBa. Pacdér

KOJIMYCCTBA TCILIOTHI IIPU TCILIOIICpCaauC

3.2.4

3.25

3.2.6

[TepBriii 3akoH TepMoauHaMuku. [IpumeHenue
IIEPBOI0O 3aKOHAa  TEPMOIAMHAMUKH K
usonporeccam. ['paduyeckas MHTEpIpeTaLns

paboThI Taza

TermoBbie MamuHbl. [IpuHIUIBL IEHCTBUA
TeIuIoBbIX MammH. [IpeobpazoBanus sHEpruu
B TemwioBbix  MammHax. KoadpounueHt
nonesHoro  geiictBus  (manee —  KIIM)

terioBord MamuHkl. [{ukin Kapuo u ero KII/]

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

HpO6JI€MLI TCIINIOOHECPICTUKHA

3.2.7

Texnuyeckue YCTPOMCTBA: JBUTaTENb
BHYTPEHHETO Cropanus, OBITOBOM

XOJIOAUJIBHUK, KOHAUITUOHCD

3.2.8

[IpakTuueckue padotsl. U3mMepenue ynenbHOM

TEIUIOEMKOCTH

3.3

##HPar### AT PET ATHBIE COCTOSHUSA BEILIECBA. ®A30BBIE

[NEPEXO/IbI




4.1

331

3.3.2

[TapoobpazoBanue u KoHAeHcaus. Vcnaperue
)41 KHUIICHHUC. yﬂeHLHaﬂ TCIIJIOTa
napooOpazoBaHusi. 3aBUCUMOCTh TEMIIEPATYPhI

KHIICHHUA OT JaBJICHUSA

AOcon0THAsE M OTHOCUTEIbHAs BIIAXKHOCTH

BO3Ayxa. HachllieHHbIH nap

3.3.3

3.34

Teépnoe TeJIO. Kpucraniueckue u
amopdHbie Tena. AHU3OTPONHUS  CBOWCTB
KpHUCTAJIJIOB. Kunxue KPUCTAJLIBIL.

CoBpeMeHHbIE MaTepHalIbl

[InaBnenve u KpucTayuM3auus. Y JenbHas

TCILJIOTA I1JIaBJICHHUA. CY6J'II/IMaI_[I/I$[

3.35

3.3.6

ypaBHCHI/Ie TEII0BOro OajaHca

TexHudyeckue yCTpOMCTBA: THUTPOMETp U
IICUXPOMETP,  KaJOPUMETP,  TEXHOJIOIMH
IIOJIy4YEHUSI COBPEMEHHBIX MaTE€pPHAJIOB, B TOM

YUCJIC HAHOMATCPUAJIOB, © HAHOTCXHOJIOI'NH

3.3.7

41.1

IIpakTuueckue paboTHI. H3zmepenne

BJIAJKHOCTH BO3aYyXa

DJIEKTPOAMMHAMUKA
###Par### O JIEKTPOCTATUKA

Onextpuzanys Ten. DneKTpudeckui 3apsi. JBa

BUJIa DJICKTPUICCKHUX 3apA/10B

412

[IpoBoaHUKY, JUBJIEKTPUKH u

TOJIYIIPOBOAHUKHU

413

3akoH COXPAHCHUSA JICKTPUICCKOT'O 3apdaa

41.4

Bsaumonericteue 3apsnoB. 3akoH Kynona

4.1.5

4.1.6

ONeKTpuYeckoe  IoJe. HarmpsxénnocTs
JJIEKTPUYECKOIO TIOJIAL. [TpuHIHN
cyneprnosunuu.  JIuHMM — Hanps>KEHHOCTH

QJICKTPHUYCCKOI'O I10JIA

Pabota cHI  3IEKTPOCTATHYECKOTO  TIOJIS.

Ilorenuuan. Pa3HocTh MOTEHIINATIOB

4.1.7

HpOBO}IHI/IKI/I U JUSJICKTPUKU B IMOCTOSAHHOM




4.2

JNeKTpuYeckoM  mone.  Jluanekrpuyeckas

MIPOHULIAEMOCTD
DNEeKTPOEMKOCTb. Konnencarop.
4.1.8 DNeKTpOEMKOCTh  IUIOCKOTO  KOHJICHCATOpA.
DHeprus 3apsHKEHHOI0 KOHAEHCaTopa
TexHuueckue  ycTpOHCTBA:  AJIEKTPOCKOII,
419 JNEKTPOMETP, DJIEKTpOCTATUYECKas 3aluTa,
o 3a3eMJICHHE AJIEKTPONPUOOPOB, KOHJIEHCATOP,
KCEPOKC, CTPYUHBIN IPUHTEP
4110 [IpakTrueckue paboTHI. Nsmepenne

ANEKTPOEMKOCTH KOH/ICHCATOPA

HHPar##H#IIOCTOSIHHBIN DJIEKTPUYECKUN TOK. TOKU B

PA3JIMYHBIX CPEJJAX

YcaoBus CyHIICCTBOBaHUA IOCTOSAHHOI'O

4.2.1 3JeKTpUYecKoro Toka. Mcrounuku toka. Cuna
ToKa. [locTOsIHHBIN TOK
4.2.2 Hanpsokenue. 3akon Oma 1715 yyacTka Lenu
423 DNEKTPUUECKOE CONPOTUBJIECHUE. Y IEIbHOE
o COIMPOTHUBIICHUE BEIIECTBA
424 [TocnenoBarenbHoOe, napaiesbHOe,
o CMEIIaHHOE COeTMHEHHE TIPOBOTHIKOB
Pabota snexrpudeckoro Toka. 3akoH Jlxoyms
4.2.5
— Jlenna
4.2.6 MOMIHOCTD PIEKTPUIECKOTO TOKA
anekTpoaBwxkymas cuna (manee — I/C) wu
497 BHYTPEHHEE CONPOTHUBIIEHHE HCTOYHHMKA TOKA.
o 3akoH Oma i1 TOJNHOM  (3aMKHYTOIN)
aneKkTpuueckoi nenu. Koporkoe 3ambikaHue
DneKTpOoHHas IPOBOJIUMOCTh TBEPABIX
128 METAJUIOB.  3aBHCHMOCTb  COIPOTHBIICHHS
o METaJUIOB oT TEMIIepaTyphl.
CBepXIpoBOIMMOCTh
429 DnekTpuueckuid TOK B Bakyyme. CBolicTBa

OJICKTPOHHBLIX ITYYKOB



4.2.10

[TonynpoBoaanku. CoOCTBEHHAS U TPUMECHAS
MPOBOJAUMOCTb MOJYINPOBOJIHUKOB. (CBOMCTBa

p-n nepexoxa. [TomynpoBoIHUKOBBIE TPUOOPHI

4211

DJIEKTPUYECKMH  TOK B DJIEKTPOJIMTAX.
DNEeKTPOIUTHYECKAS JUCCOLIALHS.

DIIEKTPOJIN3

4.2.12

4.2.13

4.2.14

11 KJIACC

DIIEKTPUUYECKUI TOK B rasax.
CaMoCTOSITEIbHBIT M HECaMOCTOSITEJIbHBIN
paspsan. PaznuuHble TUIIBI CaMOCTOSITENBHOTO

paspsaa. Mounnus. [1nasma

TexHuueckue YCTpOMCTBA: aMIlepMeTp,
BOJITMETP,  pEOCTaT, HCTOYHHUKH  TOKa,
JJIEKTPOHATPEBATEIIbHBIC npuOopHI,
3JIEKTPOOCBETUTENIbHBIE IPUOOPHI, TEPMOMETP
CONPOTHUBIICHN, BaKyyMHBbII O/,
TEPMHUCTOPHI U (boTope3nucTopsl,

HOJIprOBOIIHI/IKOBI)If/'I Auoa, raJlbBaHUKa

IIpakTuueckue paboTHI. N3yuenue
CMEIIIaHHOTO COEAMHEHMSI PE3UCTOPOB.

N3smepenne OJIC wucTOYHMKA TOKa U €ro
BHYTpPEHHEro comnpoTusieHus. HabOmogenue

QJICKTPOJIMN3a

Kon Koanposepsiemoro

pasaeiia 3JEMEHTA

HpOBepﬂeMble IJIEMEHTBI COACPKaAHUSA

4 DJIEKTPOAMMHAMUKA
###Par###MATHUTHOE TTIOJIE. DJIEKTPOMAT'HUTHAA UHAYKIUA
IlocTtosnnple MarHuTbl. B3auMmoneiicTBHe
431 MOCTOSIHHBIX MAarHUTOB
4.3 MarauTtHOoe TmoJie. BekTop MarHuTHOM
432 nHAyKIMy.  [IpuHoun — cynepro3uuuu.

Jluanm marauTHOM wWHAYKnuu. Kaprtunaa

JUHUM  MAarHuTHOM  HMHAYKUUMHU  TOJIA



IIOCTOSHHBIX MarHuToB

MarauTHOe T10J€ MPOBOJHUKA C TOKOM.
KapTuna nuHUI 1O JUIMHHOTO MPSIMOTO

IIPpOBOAHHMKA M 3aMKHYTOI'O KOJIBLIEBOI'O

433 MPOBOJIHMKA, KAaTyHIIKU C TOKOM. OmbIT
Opcrena. BzaumoielicTBre TPOBOAHUKOB C
TOKOM
4.3.4 Cuita Amriepa, €€ MOJyJIb M HalpaBJIEHUE
Cuuia JlopeHiia, €€ MOTyJib U HampaBJICHHE.
JIBrokeHue  3apsDKEHHOM — 4acTUIbl B
435 OHOPOJIHOM MArHMTHOM mone. PaGora
cuiibl JIopeHna
4.3.6 SIBneHue ANEeKTPOMArHUTHON UHAYKIIUU
4.3.7 [ToTok BeKTOpa MAarHUTHOM MHIYKLIMU
O/1C nnaykuuu. 3aKoH 31EKTPOMarHUTHOM
438 unaykuun Oapanes
BuxpeBoe snektpuueckoe mnone. I/C
WHJYKIIMA B TIPOBOJIHUKE, JBIKYIIEMCS
439 MOCTYNAaTeNbHO B OJJHOPOIHOM MarHUTHOM
oJie
4.3.10 [IpaBuso Jlenia
NHayKTUBHOCTH. SIBIEHME CAaMOMHAYKIWH.
43.11
O/C camonHIyKIIMU
DHeprusi MarHUTHOTO TOJs KaTyIIKH C
4.3.12
TOKOM
4.3.13 ONEeKTPOMAarHUTHOE I10JIE
TexHudeckue  yCTpOMCTBA:  IOCTOSIHHBIE
MAarHHTEI, AJIEKTPOMATHUTHI,
43.14
AJIEKTPOBUTATEb, YCKOPHTENH
AJIEMEHTAPHBIX YaCTHUIl, UHAYKIIMOHHAS TIeUb
[IpakTnueckue paboThlI. N3yuenne
4315 MarHUTHOTO TOJsl KaTyIIKH C TOKOM.

Uccnenosanne OeliCTBUS  ITOCTOSHHOI'O

MaramTa Ha paMKy C TOKOM. HccnenoBanue



SABJICHUS 3J'ICKTp0MaFHI/ITHOI71 HHAYKIOUH

KOJIEBAHM 1 BOJIHBI

5.1

#HHPart#H#MEXAHNYECKUE U DJIEKTPOMATI'HUTHBIE KOJIEBAHU A

5.11

5.1.2

Konebarensnass cucrema. CBoOOIHBIE
konebanus. [apmoHmueckue KojaeOaHus.
Ilepwion, uacrtora, amiuMtyaa u  (dasa

KOJIeOaHuM

[IpyxuHHBIH MasTHUK. MaTemMaTu4ecKuu

MasaATHHK

513

5.14

5.15

YpaBHeHHE TApMOHHYECKHUX KOJIEOAHUIA.
Kunematnueckoe u JUHAMHUYECKOE

OIMCAHUE KONeOaTEeIbHOr0 IBUKECHUS

[IpeBpamenue SHEPTUH pu
TapMOHHYECKUX  KOJeOaHUsX. CBs3b
aAMIUTUTYIbI KoJieOaHu HUCXOIHOMN
BEJIMUMHBI C aMIUTUTYJaMH KoyieOaHHil e

CKOPOCTH U YCKOpPEHUs

Konebarenbusiit  koHTYp.  CBOOOAHBIE
JIEKTPOMAarHUTHbIE Kosie0aHus B
UAeaIbHOM  KOJICOATEJIbHOM  KOHTYpE.
AHanoruss MexXIy MEXaHWYECKHUMU U
AEKTPOMArHUTHBIMU KOJIeOaHUSIMHU.

®opmyna TomcoHa

5.16

5.1.7

518

3akoH COXPAaHCHUS DHEPTUU B HUJACAJIbBHOM

KoJe0aTenbHOM KOHTYpe

BoinyXeHHBIE MEXaHUUYECKHE KOoJeOaHusl.
Pesonanc. Pe3onancnas KpuBasl.
BoinyxneHnsie JJIEKTPOMAarHUTHBIE

KoJIeOanus.

[lepemennbiii  TOok.  CHUHYycCOUIAJBHBIN

HepCMCHHHﬁ TOK.

5.19

MomnocTh IIEPEMEHHOT0 TOKA.
AMIUINTYIHOE W JEUCTBYIOIEE 3HAYECHHE

CHJIbI TOKA U HAITPAKCHUSA



5.1.10

5.1.11

5.1.12

Tpancdopmarop. [IponsBoacTBo, mepempaya
U TOTpeOJeHNUE 3IEKTPUUECKON SHEPrum.
DKOJIOTMYECKUE PUCKHU MPU MPOU3BOJCTBE
JIIEKTPUYECKON JHEPIuu. Kynerypa
WCIIOJIb30BAHUS 3JIEKTPO3HEPTUU B

HOBCEIHEBHOU KU3HU

Texnuueckue ycTpoicTBa: cericmorpad,
ANEKTPHICCKHIH 3BOHOK, JIMHUN

QJICKTpoIepcaaqd

ITpaktnueckue pabotsl. MccnenoBanue
3aBUCUMOCTH IepuoJia MaJbIX KoseOaHun
rpy3a Ha HUTU OT JUIMHBI HUTU U MAaccChbl
rpy3a. MccienoBanue nepeMeHHOro TOKa B
LEeny W3 IOCJIENOBAaTEIbHO COEINHEHHBIX

KOHACHCATOpPA, KaTYIIKHU U pE3UCTOPa

5.2

#HHPartHHMEX AHNYECKUE U DJIEKTPOMATI'HUTHBIE BOJIHBI

521

Mexanuueckue BOJIHBI, YCIIOBHS
pactpoctpanenus. Ilepuon.  CkopocThb
pacmpocTpaHeHuss W JJIMHA  BOJIHBIL.

HOHCpC‘IHLIe " IIPOAOJIbHBIC BOJIHBI

522

5.2.3

###Par## Untepdepenuus u audpaxus
MEXaHUYECKUX BOJH
3Byk. CkopocTh 3Byka. ['poMKOCTH 3ByKa.

BricoTa Tona. Tem0p 3ByKa

5.24

525

QHCKTPOMaFHHTHBIe BOJIHEI. YcaoBus
HU3JTy4YCHUA OJICKTPOMArdHuTHBIX BOJIH.
Bzaumnuas OopueHTanusl BEKTOPOB E, Buvo

B SHCKTpOMaFHI/ITHOI\/’I BOJIHC B BAKyyM€

CBoiicTBa  JJIEKTPOMAarHUTHBIX  BOJIH:
OTpakeHHE, IPEIOMIIEHUE, NOJsIpU3aLus,
mudpaxkuus, uHTepdeperuus. CKopocTh

QJICKTPOMAIrHUTHBIX BOJIH

5.2.6

[Ixana 3JIEKTPOMArHUTHBIX BOJIH.
IIpuMeHeHHE DIIEKTPOMATrHUTHBIX BOJIH B

TEXHHUKE U OBITY




5.2.7

[IpuHIMTIBI PaAMOCBA3M W TEIECBUACHUA.
Panmnonokanms. DNEeKTPOMarHuTHOE

3arpsi3HEHUE OKPY KaIoLIel cpebl

5.2.8

TexHuyeckue ycTpoMCTBa: MY3BIKAJIbHbBIE
WHCTPYMEHTBHI, yIBTPa3ByKOBast
MUArHOCTHKAa B TEXHMKE W MEIUIIMHE,
pagap,  paauONpPUEMHHUK,  TEJIEBU30D,

anTeHHa, tenedon, CBU-neup

5.3

H#HHPariH#HOIITUKA

53.1

5.3.2

[IpsiMonuHeiHOE pacrpocTpaHEHUE CBeTa
B OJIHOpOJHOM cpene. JIyu cBera

OtpaxeHue cBera. 3aKOHBl OTPAXKEHUS
cBeta. [loctpoenne M300pakeHui B TIOCKOM

3epKase

5.3.3

[Ipernomiienne cBera. 3aKOHBI TPETOMIICHUS
CBeTa. AOCOITIOTHBIH IOKa3areib

IIpCIIOMIICHUA

5.34

Iomnoe BHYTPEHHEE OTpaXKEHHE.
[IpenenbHbIli yros IOJHOTO BHYTPEHHEIO

OTpaXXCHUSA

5.3.5

5.3.6

5.3.7

5.3.8

Hucnepcust  cBera. CHOXHBIA  COCTaB

Oenoro cBera. L{Bet

Coluparoniue M pPacCeMBAIONINE JIUH3BI.
Tonkass nuH3a. DOKYyCHOE pacCTOSHUE H
OIITHUYECCKas cujia TOHKOU JIMH3HBI.
[Toctpoenne n3o00pakeHnit B COOMPAIOIINX
W paccemBalommx JuH3ax. Dopmyna
TOHKOW JMH3bI. YBEIUYEHHUE, JJ1aBaeMoe

JINMH30M

HpCI[CJ'IBI MNPUMCHUMOCTU FCOMCTpH‘lCCKOﬁ

OIITUKH

WNnrepdepennuss  cera.  KorepeHtHble
HUCTOYHHKHU. Ycnosus HaOIIOACHUS
MaKCUMyMOB u MHUHHMYMOB B

UHTep(PEPEHIIMOHHONH KapTHUHE OT JIBYX



CI/IH(baSHBIX KOTCPCHTHBIX HCTOYHUKOB

Hudpaknus  ceera.  udpakiuonnas

pemérka. YciaoBue HAOMIOACHHS TIABHBIX

5.3.9 MaKCUMYMOB npu MaJeHuN
MOHOXPOMATHIECKOTO cBeTa Ha
TUGPaKIUOHHYIO PEHIETKY
5.3.10 [Tonspu3anus ceeta
TexHuueckue yCTpPOWCTBA: OYKH, JIyna,
¢doToamnmapar, NPOSKIUOHHBIA ammapar,
53.11 MMKPOCKOII, TEJNECKOTII, BOJIOKOHHAs
OIITHKA, TG paKIMOHHAS peméTka,
TIOJIIPOU T
IIpakTuueckue paboTHI. H3mepenne
531 nokasaresisi mpenomieHus. MccienoBanue

CBOWCTB  HW300paXeHWd B  JIMH3AX.

Hab6mronenue qucnepcuu cBeta

RJIEMEHTHI CIIELIUAJILHOM TEOPUM OTHOCUTEJILHOCTH

6.1

I'panunel DPUMEHMMOCTH KJIACCHYECKOH
MEXaHUKH. [TocTynatel TEOPUHU
OTHOCHUTEIIBHOCTHU: MHBApUAaHTHOCTb
MOAYJNA CKOPOCTH CBE€Ta B BaKyyMe,

NPpUHOHUII OTHOCUTCIIBHOCTHU OUHIITENHA

6.2

OTHOCUTENBHOCTh OOTHOBPEMCHHOCTH.
BaMCJIJ'IeHI/Ie BpEMCHHU W  COKpalICHUC

JUINHBI

6.3

9HeprI/I${ " UMITYJIbC CBO60,HHOI>'I JaCTUIIbI

6.4

CBsi3p Macchl € 3HEpPrued M UMIYIbCOM
CBOOOJHOW YacTHULbl. OHEpPrus MOKos

CcBOOOIHOM Y4aCTHIIEI

KBAHTOBAS ®U3NKA

#i#Par###JIEMEHTBI KBAHTOBOM OIITUKU

7.1
711

®otonbl. Popmyna [1naHka cBs3M dHEPrUU
¢hoTOoHA C ero 4YactoToil. DHeprus u

UMITYJIbC GOTOHA




7.1.2

OTtkpeiTHE U uccaeaoBanue Gotodddekra.
Ompitet Al CroneroBa.  3aKOHBI

dhoTodrddexra

7.1.3

YpaBHeHue OUHIITEHA st
dotorddekra. «Kpacnas TpaHUIA»

dhoTorddekra

7.1.4

Hasnenue ceera. OnbiTel [1.H. JIeOGenena

7.15

XUMHYECKOE IEHUCTBUE CBETA

7.1.6

TexHu4eckue yCTpoucTBa: (DOTORIIEMEHT,
¢doromaTuuK, COJIHEYHas Oarapes,

CBETOIUOI

7.2

7.3

7.2.1

7.2.2

7.2.3

CTPOEHUE ATOMA

Mopens atroma Tomcona. OnbITEI
Pezepdopaa mo uccneqoBaHuo CTPOCHUS

aToMa. HnaHeTapHaﬂ MOJZCIb aToMa

[Toctynatet bopa. N3nyuenue u
norjomeHue (HOTOHOB TMpH  TEpexoje
aToMa C OJHOTO YPOBHS OJHEPrUM Ha
apyroil. Buasl cnexktpoB. CriekTp ypoBHEU

SHEPTUH aToMa BOJIOPOa

BomnHoBEIe cBoiicTBa 4dactui. BoJHBI e
bponns. KopnyckynspHo-BOIHOBOMI
nyanu3M. Judpakuus 2JIEKTpOHOB Ha

Kpucrajuiax

7.24

CrooHTanHOE U BBIHYKJICHHOC H3JIYUCHHUC.

VY CcTpoicTBO U MPUHLIKIT pabOTHI Jiazepa

7.2.5

TexHu4eckue yCTpOMCTBA: CIIEKTPAJIbHBIN
aHanu3 (CIEKTPOCKOM), Jla3ep, KBAaHTOBBIN

KOMITBIOTEP

7.2.6

7.3.1

[Ipaktuyeckne  pabotel.  HaGmioneHue

JMHENYaToro CrueKkTpa

ATOMHOE A1PO

Mertoasl HaAOMOACHHUS W  PETHCTPALUH

QJICMCHTAPHBIX YaCTUIL]



7.3.2

OTKpBITHE  PAAMOAKTUBHOCTH.  OIBITHI
Pesepdpopna mo ompeneneHuio cocraBa
panuoakTuBHOrO  u3nmydeHus. CBoiicTBa
anb(da-, O6eTa-, TaMMa-u3ryueHus. Biusaue

PaaAuOaKTUBHOCTH HaA KUBBIC OPraHU3MBbI

7.3.3

7.3.4

OTKkppITHE  TOPOTOHA U HEUTpOHA.
Hyxnonnass monmens sigpa ['eiizenbepra —
NBanenko. 3apsan sapa. MaccoBoe 4HCIIO

sapa. M3oronsl

Anwda-pacna. DNEKTPOHHBIH u
MO3UTPOHHBII OeTa-pacma. l'amma-
U3JIy4yEHUeE. 3aKkoH pPaauoaKTUBHOTO

paciiaaa

7.3.5

7.3.6

7.3.7

OHeprus  CBA3M HYKIOHOB B  sJpeE.
SAnepusie cunbl. Jlepekt Macchl siapa
SAnepuble peakuuu. JleneHwe HU CHUHTE3
sanep

SnepHsiii peaxrop. TepmosinepHbIi
cunte3. [IpoGrembl U  MEPCHEKTUBBI
SIIEPHOM  DHEPIreTUKU.  DKOJIOTMYEcKHe

ACIICKTHI HﬂepHOﬁ 9HEPTCTUKHU

7.3.8

OnemeHTapHple  4acTHnbl.  OTKpbITHE
II03UTPOHA. @yH/IaMEHTAIIbHBIE

B3aUMOACHCTBUS

7.3.9

TexHudyeckue  yCTpOMCTBA:  JTO3UMETD,
Kamepa BwuibcoHa, sAnepHBIl  peakTop,

aroMHas obomOa

7.3.10

IIpaktuueckue pabotel. HccnenoBanue
TPEKOB YacCTHIL (o TOTOBBIM

¢dororpadusm)

8.1

OJIEMEHTBI ACTPOOU3MKHN

Bun 3Bé3mnoro neba. Co3Besnus, spKue

3Bé3IILI, IJIaHCTHI, UX BUIUMOC JIBUKCHUC

8.2

Conneunas cucreMa. IlnaHersl 3eMHOI



TPYIIIIbI. IInaHETHI-THTAaHTHI u nux
CIIYTHUKH, KAPJIHUKOBBIC IIIAHCTHI. Marigle

testa CoMHEYHOH CUCTEMBI

8.3

8.4

8.5

8.6

8.7

Connne, ¢otochepa wu  armocdepa.

ConHeyHast akTUBHOCTD
Wctounuk sneprun CosHua u 3B€371

3BE31bI, MX OCHOBHBIE XapaKTEPUCTUKU:
Macca, CBETUMOCTb, pPajJuyc, TeMIlepaTypa,
ux B3aUMOCBSI3b. Hunarpamma
«CHEKTpaJbHbII  KJIACC —  CBETUMOCTHY.
3BE3apl  IVIABHOW  IOCJIEOBATEIILHOCTH.
3aBUCUMOCTh «Macca — CBETUMOCTBY» JUIf

3BE37] TTIaBHOM IOCICA0BATEILHOCTH

###Par###BuyTpeHHee  cTpoeHHe  3BE3L.
CoBpemeHHbIE IIPEICTABIICHUS 0
OpouCXOXKAeHnu u sBoioiuu ConHIa U

3BE31. DTanbl )KU3HU 3BE3T

Mneunsiii  Ilyre — Hama [anakruka.
ChnupanbHasgs  cTpykTypa  [amakTuky,
pacnpenenenue 3BE3N, Trasa W [BUIH.
Ilonoxxenne u gBuxenne ConHua B
lanaktuke. [lnockas u  chepuueckas

MOJACHUCTEMBI I aJaKkTUKHU

8.8

8.9

8.10

Tumel ramaktuk. Pagmoramaktku u

KBa3apbl. YEpHBIE ABIPHI B SAPAX TATAKTUK

Bcenennas.  Pacmmupenune  BceneHHOM.
3akoH XaO0ma. PasOeranue rajgakTHK.
Bo3pact u pamuyc Bcenennou, Tteopus
bosbmioro B3peiBa. Mogenbs  «ropsuen

Bcenennoi». PenukroBoe nzinyueHue
Macmrabnass  cTpykTypa  BceeneHHOM.

Meraranaktuka. Hepeménnsie npoGiiemsbl

aCTPOHOMHHU




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» ®usuka. 10 knacc. Msxumes I'.4., bByxosues b.b., Corckuit H.H.; nox
penakuueit [lapdentreBoit H.A. AkuinonepHoe o6iiectBo «M31aTenscTBO
«IIpocemenue»

» ®uzuka. 11 knacc. Mskumies .., byxosues b.b., Yapyrun B.M.; non

penakiueit [TapdpentreBoii H.A. AkuimonepHoe o61iectBo «M31aTenscTBo

((HpOCBGHIGHHG»

METO/IUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA

1. KonrekcTHbie 3a1aun. 3aanus K yaeOHOMY Kypcey «Dusnkay : yueOHoe
nocooue / A.A. fxyra, J.LU. Acanona ; nox pen. JILA. Ilapmryrunoit — M.:
OI'BHY «MHCcTUTYT conepxkaHusi U METOI0B 00ydeHus», 2024. — 61 c.

2. bank 3amanuii 17151 TEKYIIETO OLICHUBAHUS IO YYEOHOMY MPEIMETY
«Duzuka». OcHoBHOE o61Iee oOpazoanue / A.A. Skyra, E.JI. Kouepruna,
H.A. 3arpanuunas ; noxg pea. JI.A. [lapmytunoi. — M. : ®I'BHY «Muctutyt
cozepkKaHusl U MeToJ10B o0yueHus», 2024. — 107 c.

3.Meroanueckue MHTEPAKTUBHBIE KEUCHI 0 yueOHOMY npeameTy « Du3nKay.
10-11 knaccel. YrayOnennsiit ypoBesb. (10 Tem)

4. JIoCT>KEHHE METAapPeIMETHBIX PE3YIHTATOB B paMKaX U3y4YEHUS MPEAMETOB

€CTECTBEHHO-HAYYHOTO 0JI0Ka (OCHOBHOE 00111ee 00pa30BaHKE) : METOANIECKUE



pexomennauuu / H.A. 3arpannunas, JI.A. [lapmytuna, A.YO. [lentun, A.B.
TepemoB. —

M. : ®I'BHY «MHCTUTYT cTpateruu pa3Butus odpazopanus», 2023. — 136 c.

HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://edsoo.ru/metodicheskie_videouroki/

https://content.edsoo.ru/lab/

https://ai.edu.gov.ru/






