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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro YpoBHSI Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJOKEHUW M TPeOOBaHUI K pe3ysibTaram
OCBOEHHUSI OCHOBHOW 0Opa3oBaTeNbHON MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, a Takxke c yu€roM deaepanbHON paboueil mporpaMmbl BOCIHUTAHUS U
KOHILIETIIUUA TIpernojilaBaHusl ydyeOoHoro mpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpraHu3aIUAX Poccuiickoiu denepanyu, pEATU3YIOIINX OCHOBHEIE
oOpa3oBaTreibHbIe MPOTPAMMBI.

Conmepxanne mporpamMmbl 1O (U3MKE HaMNpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBCHHO-HAYYHOM KapTHUHBI Mupa oOyuatommxcs 10-11 kmaccoB mpu
oOyueHuu ux Qu3uke Ha 0230BOM YpPOBHE Ha OCHOBE CUCTEMHO-JESATEIIbHOCTHOIO
noaxona. Ilporpamma mo ¢usmuke coorBerctByeT TpeboBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3ybTaTaM
OoOy4eHHMs, & TAKXE YYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEAMETHBIX
CBA3€H (PUBMKM C €CTECTBEHHO-HAyYHbIMU Y4YE€OHBIMHM MpeaMeTramMu. B Hel
OTIPENIEIAIOTCS OCHOBHBIE LIEIM U3Y4YEHHs] (PU3UKHU HA YPOBHE CPEIHEro OOLIETo
oOpa3oBaHUsl, IJIAHUPYEMBIE PE3yNIbTaThl OCBOCHUS Kypca (PU3UKHU: JTUYHOCTHBIE,
MeTalpeIMETHbIE, IPEeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o Gpu3MKe BKIIOYAET:

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

TOM YHCJIE NIPEIMETHBIE PE3YIbTaThl IO roJlaM O0yUYeHUS;

e cojepkaHue yueOHOTO mpenmera « Pu3nkay 1o rojgaM oO0ydeHusl.

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAX MPHUPOIbI, BBICTYNAas B
KauecTBe y4eOHOIo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMM 00 okpyskaromiem mupe. IkoapHBIN Kype GU3NKN — cHCTEMOOOpa3yIoIuii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX IMPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JexaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
dbuznyeckoit reorpadueir u actpoHomueid. Mcmonb3oBaHME UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenensieT XapakTep W pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe HSHEPreTuKd, TPAHCIOPTa, OCBOEHUS
KOCMOCA, IOJIy4EHUSI HOBBIX MAaTepHaloB C 3aJaHHBIMU CBOMCTBAMU M APYTHX.
N3yyenue (Pu3MKM BHOCHT OCHOBHOW BKJIaJ B (OPMHUPOBAHUE €CTECTBEHHO-
HAay4YHOM KapTUHBI MHUpa oOydaromwuxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAYYHBI METOJI TO3HAHMSI IPU BBIMOJIHEHUH UMH Y4€OHBIX UCCIICIOBAHUA.

B ocHoBy kypca ¢u3WKu i ypOBHS CpeaHEero oOmiero oOpa3oBaHUS
NOJIOKEH pAN UACH, KOTOpPbIE MOXXHO paccMaTpUBaTh Kak MPUHLMUIIBI €ro
MOCTPOEHUSI.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTUYECKH
3aBEpIIEHHBIM, OH COACPIKHUT MaTepuall U3 BCEX pa3lesoB (GU3MKH, BKIIOUYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoesn ecenepanuzayuu. B CcOOTBETCTBMU C HeW MaTepuanl Kypca (QU3HKU
o0ObeaMHEH BOKPYr (Qusnyeckux Teopud. Begymum B Kypce sBIsSeTcCs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTEPHH, BEIICCTBE U
noJIe.

Hoes eymanumapuzayuu. EE peanuzanms mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHAIa (PU3NYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3ukn ¢ pa3BuTHEM OOIIECTBa, a Takke C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U IKOJIOTHIECKUMU TTPOOIeMaMHu.

Hoess npuxnaownoii  nanpasnennocmu. Kypc usukum mpemmnonaraer
3HAKOMCTBO C IIUPOKHM KPYIrOM TE€XHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHI U 3aKOHOB.

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

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YpPOBHE CPEAHEro OOIero
oOpa3oBaHusl SBIAIOTCS (pu3mueckue Teopuu (GopMHpPOBaHUE TMPEACTABICHUN O
CTPYKTYp€ MOCTpOoeHUs (Puznueckoil Teopuu, posii PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLWIIOB B  COBPEMEHHBIX TMPEACTABICHHUSIX O MPHUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHil, JJIsI OMUCAHUS ECTECTBEHHO-HAYyYHBIX SBJICHUU U
MPOIIECCOB).

CHCTEeMHO-AESTENbHOCTHBIN TOJIX0J B Kypce (U3UKU Pealn3yeTcs Mpexie
BCEro 3a CUET OpraHU3alyU SKCIEPUMEHTAIBHOU JAESITEIbHOCTH O00YyYaroluXcsl.
Jlnst  6a3oBoro ypoBHsS Kypca (U3MKA — OTO HCIOJIB30BAHHE CHCTEMbI
(bpOHTANBHBIX KPAaTKOBPEMEHHBIX OKCIEPUMEHTOB M JIaDOPaTOpPHBIX padoT,
KOTOpbI€ B Iporpamme 1o (usuke oObeIMHEHBI B OOIIMNA CIHCOK YUYEHUYECKUX
NpaKkTUYECKUX padoT. BbifeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
MPOBOAUMBIX JUII KOHTPOJIE W  OIEHKH, OCYIIECTBISCTCS y4aCTHUKAMU
o0pa30BaTeNBLHOTO TIPOIlecCa HWCXOMs U3 OCOOCHHOCTEW IUIAHUPOBAHUS U
ocHameHuss kaOmHera Qusmku. Ilpm dToM obOecrmieumBaeTcsl  OBJIAJICHHUE
OoOy4YaromMUMHUCd YMEHHUSIMHU TPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCIICIOBAHUS
3aBUCUMOCTEH (DU3NYECKUX BEJIWYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHME YIENAETCS PEHICHUIO PACYETHBIX M Kauye€CTBEHHBIX
3amad. [Ipu 3TOM 11t pacu€THBIX 3a/1ady MPUOPUTETOM SIBISIIOTCS 3aJayd C SIBHO
3aIaHHOM (PU3UYECKOUN MOJICIIBIO, TTO3BOJISIFOIIME MPUMEHSATh U3YYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH Kak M3 OJHOTO pasliena Kypca, Tak M UHTETPUPYs 3HAHUSA W3
pa3HbIX pasnenoB. s KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKAaHUSI (PU3NYECKUX SBJICHHM U TPOILECCOB B OKPYXKAIOIICH
XKU3HHU, TpeOytonue BbhIOOpa (U3MYECKON MOAENU Mg CUTyallMH MPaKTHUKO-
OpPUEHTHUPOBAHHOTO XapaKkTepa.

B coorBerctBum ¢ TpeboBanusimu OI'OC COO k MarepHaibHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTro mporecca 0a30BbI ypOBEHb Kypca
(bU3HUKK Ha YPOBHE CPEHEro 00IIero 00pa3oBaHusl JOJKEH U3Y4YaThCsl B YCIOBHSIX
MpeAMETHOro KaOuHeTa (U3HKU WIA B YCJIOBHUSIX MHTETPHUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (Qu3MKM HOMKHO OBITH
HE0OX0aMMOe J1abopaTopHOE OOOpYMOBAaHWE IS BBHITIOJHEHUS YKa3aHHBIX B
nporpaMmMme o (pu3uKe yUeHWYECKUX MPAKTUIECKUX paboT M IEeMOHCTPAIMOHHOE
o0opy10BaHHE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpMHpYETCS B COOTBETCTBHHM C
OPUHIIAIIOM MHUHUMAJIbHOM JIOCTATOYHOCTH M OOECTeurMBaeT MOCTAaHOBKY
NEPEYUCICHHBIX B TporpamMme MO0 (U3MKE KIIOYEBBIX JIEMOHCTpAMid st
UCCIICIOBAaHMUSI  W3yYaeMbIX SIBJICHUA M  TPOIECCOB, OMIUPHUECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUI.

JlaGopatopHoe 00OpyAOBaHHE [UIsl YUYEHHYECKHMX MPAKTUYECKUX padoT
dbopMupyeTcss B BHI€ TEMAaTUYECKUX KOMIUIEKTOB M 00ECIeYMBaAETCs B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydaromuxcs. TemaTMueckue KOMIUIEKTHI
7a00paTOpHOTO OOOPYIOBAHUS JIOHKHBI OBITH IMOCTPOSHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX M HU(POBBIX MPUOOPOB, & TAKKE KOMITBIOTEPHBIX
U3MEPUTETHHBIX CUCTEM B BHJI€ TU(PPOBBIX JTaOOpaTOPUH.

OCHOBHBIMU LEJIIMU U3y4Y€HUsI PU3UKHU B 001IEM 00pa30BAHUU SBIISIFOTCS:

e (dopMupoBaHHE WHTEpeca M CTPEeMJICHHs OOYYalOIIUXCS K HaydHOMY
U3YYCHUIO TPUPOJIbI, PA3BUTHE HMX HHTEIJICKTYaIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIE MO3HAHUS U (OPMUPOBAHNE
MCCIIEIOBATENLCKOTO OTHOIIICHHUS K OKPYKAIOIINM SIBICHUSM;

e (opMHupOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ylbTaTa HW3y4eHHUs
OCHOB CTPOCHHMS MaTepuu U PyHIaMEHTATBHBIX 3aKOHOB (PU3UKH;

e (opmupoBanue yMmeHUN OOBSCHATH SBICHUS C HCIHOJIB30BAHHEM
bu3nYECKUX 3HAHUHA U HAYYHBIX JI0KA3aTEIbCTB;

o (dopMupoBaHHE TMPEACTABICHUN O poiu (U3UKU OIS Pa3BUTHS IPYTHX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHUH.

JlocTmxeHne 3TUX lene 00ecreynBaeTCsl pelieHHeM CIeIyIONNX 3a1ad B

npolecce u3y4eHus Kypca GU3NKH Ha yPOBHE CPEHEro 001Iero oopa3oBaHus:



e TmpuoOpeTeHWe  CUCTEeMBI  3HaHMUH 00  o0mmx  (uU3MYecCKux
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpUsIX, BKJTFOYASI MEXaHUKY,
MOJICKYJIIPHYIO  (PH3UKY, JJIEKTPOJWHAMUKY, KBAaHTOBYIO (HU3UKY W
AIIEMEHTBI acCTPOPU3UKH;

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

e OCBOCHHE CIOCOOOB peIIEHUs Pa3IUYHbIX 3a7ad C SBHO 3aJlaHHOMN
dbu3nyeckoil MOAENbI0, 3ajJad, MOJApa3yMEBAIOIIUX CAaMOCTOSTEIbLHOE
co3faHue pU3NUeCcKol MOJEINH, aJIeKBATHON yCIIOBUSM 33aJa4H;

e TMOHWMaHHWC (UBUYECKUX OCHOB WM TPHUHITUIIOB JECUCTBHS TEXHUYCCKUX
YCTPOMCTB M TEXHOJIOTUYECKUX TMPOIIECCOB, X BIHMSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAaMHU CAMOCTOSITEIBHOTO IUIAHUPOBAHUS M MPOBEACHUS
(GU3MYECKUX SKCICPUMEHTOB, aHAIN3a W HHTEPIPETAIuU MHGOPMAIIHH,
OTIpEIENICHUS TOCTOBEPHOCTH MOTYUYEHHOTO PE3yIIbTaTa;

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

Ha wusydenne ¢uszuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETOo
oOpazoBanus oTBoauTcst 136 yacoB: B 10 knacce — 68 yacoB (2 yaca B HEJEN0), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 10 (U3MKE TMepedeHb JIaOOpaTOPHBIX H
MPAKTUYECKUX paldOT SABISIETCS PEKOMEHJIOBAHHBIM, YYUTENb [EJacT BBHIOOP
MpoBeNeHUsT J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
0COOEHHOCTEN 00yUaroIUXCl.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Pazngen 1. ®u3uka ¥ MeTOAbI HAYYHOI'O MIO3HAHUS

®duszuka — Hayka o0 mpupoje. HaydHble MeTOIbl MO3HAHUS OKPY>KAIOIIETro
Mupa. Posib 3KcniepuMeHTa W TEOPMU B MPOILECCE TO3HAHUS MPUPOIBIL.
DKCIIEpUMEHT B (hH3HUKE.

MonenupoBanue ¢Gu3NYECKUX SIBJICHUM M TporieccoB. HayuHble TUIOTE3HI.
duznyeckre 3aKOHBI U TEOpUH. [ paHUIBI TPUMEHHUMOCTH (PU3UIECKUX 3aKOHOB.
[TpuHIIUIT COOTBETCTBUA.

Pons u mecto dusuku B GOPMUPOBAHWU COBPEMEHHOM HAyYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN NEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHaJIOrOBbIE W IU(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABWKEHHE. OTHOCUTEIBHOCTh MEXAaHWYECKOTO JBUKEHHS.
Cucrema orcuéra. Tpaekropus.

[lepemenienre, CKOpPOCTh (CpeIaHSsI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, WUX TMPOEKIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CroxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE W PaBHOYCKOPEHHOE MPSMOJIMHEWHOE IBrKeHue. [ 'paduxu
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHUs, MyTH U TMepeMelIeHus
MaTepUaIbHOW TOYKHU OT BPEMEHH.

CBobogHOe nazeHre. Y CKOpeHHe CBOOOIHOTO MMaICHUSI.

KpuBonuHeintHoe  aBHKeHUE. [IBMKEHHE  MATepUAIBHOM TOYKH IO
OKPY>KHOCTH C MOCTOSSHHOW MO MOJYJIFO CKOPOCTBHIO. YTJIOBasi CKOPOCTh, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. L{eHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckrue yCTpPOMCTBA W MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JBH>KCHUE CHAPSIOB, LICMTHBIE U PEMEHHBIE TTEpEavu.

Jlemoncmpayuu

Mogens cucTeMbl OTCU€Ta, WILTIOCTPALUS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBHKCHUS.

[IpeobpazoBanue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

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

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



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagiienne ckopocTy pu ABM>XKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBaHnne COOTHOLICHHUS MEXAY NYTSAMH, MPOWUJICHHBIMUA TEJIOM 3a
MOCJICIOBATENBbHBIC PABHBIE MPOMEXKYTKH BPEMEHU NIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYAIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU KUIKOCTH.

N3yuyenue aBuxKeHUs Tena, OPOUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuauun  otHocutenbHOCTH  ['anmunes. IlepBeiidi  3akoH  HproToHa.
NuepruanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepno3unuu cui. Bropoii 3akoH HeroToHa
JUUI MaTEpUalibHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MaTepuaabHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cumiia Tsokectu. llepBas kKocMuueckas
CKOpPOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, CKoiapxeHus1, kauenusi). Cumna tperusi. Cyxoe
Tpenue. Cuia TpeHUsI CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduimeHt tpeHusl.
Cuna conpOoTUBIICHUS MPU IBUKECHUU TEJA B )KUJKOCTH UJIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE IBIKEHUE a0COIFOTHO TBEPOTO Tea.

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

TexHn4eckrue yCTpOWCTBA M MNPAKTUYECKOE MPUMEHCHHUE: MOAIIMITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoit 3akoH HeroToHa.

N3mepenune cuil.

CnoxeHue CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmarium.

HesecomocTe. Bec Tena npu yCKOpEHHOM MTOAbEME U TIAJICHUN.

CpaBHeHUME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIBXKEHUS.

VY cioBus paBHOBECHUS TBEPAOTO TeJia. Buibl paBHOBECHS.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pEe3UHOBOM 00pasiie, OT ux AehOpMAaIIHH.

HccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MATEPUAIbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHUE HUMITyJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTruBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIJIBI.

Kunernueckass sHeprusi MarepualibHOW TOUkH. Teopema 00 H3MEHEHHH
KUHETUYECKOUN YHEPTUMU.

[TorennuanbHas DHEPTHUA. [TorenumanbHas JHEPIUs YIIPYyro
nedbopmupoBaHHoi — npykuHbl.  [loTeHlManpHass SHEprust Tena  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHuManbHbIE W HEMOTEHUUANbHbIe  CWIbl.  CBs3b  pabOTHI
HEMOTEHIHAIBHBIX CUJ C W3MEHEHHUEM MEXAHWYECKOW SHEPrUM CUCTEMBI TEI.
3aKOH COXpPAHEHUSI MEXaHUYECKOU YJHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHn4ecKre yCTpOWCTBA U IPAKTUUYECKOE NPUMEHEHHE: BOIAOMET, KOIED,
NPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexon MOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopsie padbonul

N3yuenne abCOJIIOTHO HEYNMPYroro yjaapa ¢ MOMOIIBIO JBYX OJHWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

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

Pazgen 3. MosexkyasipHas pu3uka 1 TEPMOJUHAMUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHUSA MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU UM UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. duddysus. Xapaktep ABUKEHUS H
B3aMOJECUCTBUS 4YacTULl BemlecTBa. Moaenu CTpOEHHUsI ra3oB, XHUIKOCTEU H
TBEPJBIX TEI U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl MoJiekyll. KonnuecTBo BemecTBa. [locTosiHHass ABoraapo.

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



Mopnens  upeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KMHETUYECKOM TEOpUM HJACaNbHOTO raza. AOCOJIIOTHAs TeMmiepaTypa Kak Mepa
CpeoHEW KWHETUYECKOW SHEPruM TEIUIOBOTO ABMXKEHWs dvactul rasza. lllkama
temnepatyp KenpBuna. ['a30BbIe 3akOHBI. YpaBHeHUEe MenaeneeBa—Knanelpona.
3akoH JlanbToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemlecTBa. [paduueckoe mpeacTaBICHHE H30IMPOLIECCOB: HM30TEpMa, H30X0pa,
n3obapa.

TexHuyecknue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OmnbITEI, JOKa3bIBAIONIME TUCKPETHOE CTPOCHHE BeIlecTBa, Qororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUIA.

OnbIThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKEHUSI.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aIMOJICUCTBHS.

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

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHHUS UACAIBHOTO Trasa,
U30ITPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomuwl

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

HccnenoBanre 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoounHamuxku

TepmonnHamMuueckass cucrema. BHYTpEeHHsASI 3HEpPruss TEPMOJIMHAMHYECKOU
CUCTEMBI U crIoco0bl e€ n3meHeHus. KomnuecTBo TemnoTsl U pabora. BuyTpeHHuss
SHEPrusi  OAHOATOMHOTO  HJeallbHOro  Tra3a. Buasl  Teruionepenayu:
TEIUIONPOBOJAHOCTh, KOHBEKIIUS, U3TyYCHHUE. Y IeJIbHas TEIUIOEMKOCTh BEIIECTBA.
KonruecTBo TEIIOTH MpH TEIUIONEpeaye.

[Tonsitue 006 ammabatHomM mporecce. [lepBpIii 3aKOH TEPMOIMHAMUKH.
[Ipumenenne mepBOro 3akoHa TEPMOJMHAMUKH K m3omporeccam. I 'paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoarHaMuku. HeoOpaTtuMoCTh TPOI1IECCOB B MPUPO/IE.

TennoBble  MamwuHbl.  [IpuHOUIIBI  IEMCTBUS ~ TEIUIOBBIX  MallWH.
[IpeoOpa3zoBanust SHEPrHUM B TEIUIOBBIX MamuHax. Kodp@uiuMeHT moie3Horo
nericTBus TemioBord MmammmHbl. I{ukn KapHo um ero ko3pduImMeHT IOIe3HOTro
JNENUCTBUS. DKOJIOTMYECKUE MPOOJIEeMbI TEIUIOIHEPTETUKH.



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

Jlemoncmpayuu

W3MmeHeHue BHYTpEHHEH HHEpruu Teja MPH COBEPIICHUU PaOOTHI: BBLIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3Qupa B
JaTyYHHOU TpyOKe MyTEéM TpeHUs (BUICOEMOHCTPAIIHS).

W3MeHeHne BHyTpEHHEN SHEPruu (TeMIiepaTypbl) Teaa IpH TeIionepeaye.

OnelT MO anuabaTHOMY pacCIIUPEHHI0 Bo3ayxa (ONBIT € BO3AYIIHBIM
OTHHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATENS BHYTPEHHETO CrOPaHUs, PEAaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

N3mepeHue yaenbHOl TEMI0EMKOCTH.

Tema 3. Aepecammnvie cocmoanusn eeujecmea. Pazoswvle nepexoonvl

[TapooOpa3zoBanue u koHJeHcarus. Mcnapenue u kuneHue. AOCOMIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwlllleHHBI map. YaenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJIICHUSI.

TBépnoe Teno. Kpucrammmyeckue n amopdubie Tena. AHU30TPOIHS CBOWMCTB
kpuctaiuioB. Kuakue kpuctaibel. CoBpeMmeHHble Marepuaibl. [lnmaBienue u
KpUCTaJUTM3aIs. Y IeJbHasl TeroTa miaBieHus. Cyoaumanus.

VYpaBHeHUE TEMIOBOTO OajiaHca.

TexHuyeckue yCTpOCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTHUU MOJTYyUYECHHS] COBPEMEHHBIX MaTEpHUaloB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUHU.

Jlemoncmpayuu

CBONCTBa HACBIIIEHHBIX TapOB.

Kunenuve npu noHWKEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIaKHOCTH.

HaOnronenue HarpeBaHus U IJIABJICHUS! KPUCTALTMYECKOTO BEIlECTBRA.

JleMoHCTpanus KpUCTaIoB.

Yuenuueckuii sxcnepumenm, 1abopamopsie padbonul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuxa
OnekTpuzanus Tel. ODJEKTpUYecKHil 3apsia. J[Ba Buaa »IEKTPUUYECKUX
3apsaa0B. IIpOBOOHMKH, IOUAJIEKTPUKU M TMOJYNPOBOJAHUKU. 3aKOH COXPaHEHHS
AIIEKTPUYECKOT0 3apsija.
B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbli AJNEKTPUYECKUN 3apsia.
Onextpuyeckoe mnose. Hampsoxk€HHOCTH  3yieKTpuueckoro mnois. I[IpuHoun



CYyNEPHO3ULIUNA ANEKTPUUYECKUX Mojeil. JIuHuKM HanpssKEHHOCTU AJIEKTPUUYECKOTO
OJISL.

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

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

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIEKTPOMETpP, DBJIEKTpOCTaTHUeCKas 3aluTa, 3a3€MJICHHE 3JIEKTPONpPUOOpOB,
KOHJICHCATOp, KONMMPOBAJIbHBIN anmnapar, CTpyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AJIEKTPOMETPA.

B3anmoielicTBuE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEN.

[IpoBOAHUKH B JIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUUECKOM TOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTHH, PACCTOSHUS MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprust 3apsHKEHHOr0 KOHEHCAaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3mepeHune 31eKTpOEMKOCTH KOHJIEHCATOPa.

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

DONEeKTpUYECKUd TOK. YCIOBHUS CYIIECTBOBAHUS DSJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [I0CTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

DNEKTPUYECKOE COMPOTUBIICHHE. Y AEIbHOE CONPOTHBICHUE BEIIECTBA.
[TocnenoBaTenbHOE, TAapaIEIbHOE, CMEIIAHHOE COEIMHEHUE TTPOBOITHUKOB.

Pabora nanektpuueckoro Toka. 3akoH Jlxoyns—Jlenma. MomHOCTh
AIIEKTPUUECKOTO TOKA.

DJIEKTPOJIBUKYIIIAasi CUja U BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akoHn Oma 11 oJHOM (3aMKHYTOM) 35ieKTprudeckoi uenu. KopoTtkoe 3aMbIKaHuE.

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

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MYYKOB.

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

DONeKTpUYeCcKuid TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIEKTPONUTUYECKAS TUCCOLUALUA. DIIEKTPOIIN3.



OnekTpudeckuidi TOK B ra3zax. CaMOCTOSITENIbHBIA M HECAMOCTOSATEIIbHBIN
paspsa. Monnus. [1nazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJIbTMETP, PEOCTAaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBaTEIbHBIC IPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN TUO/,
TEPMHUCTOPHI 1 POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIN TMO/I, TaTbBAHUKA.

Jlemoncmpayuu

M3mepenne CUilbl TOKA U HAIIPSKEHUS.

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

CMelaHHOE COeIMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe DIEKTPOIABMXKYIIEH CHiIbl. KOpOTKOoe 3ambIKaHHE
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTD COIPOTUBJIEHUS METAJLIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M IPOBOJAUMOCTb BO3yXaA.

OAHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopusie padomul

N3yyeHnue cMenaHHOrO COEIMHEHUS] PE3UCTOPOB.

W3mepeHne 3JIeKTpOABMKYILIEH CHIIbI UCTOYHHMKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

HaoGmronenne amexTpoimsa.

MexknpeaMeTHbIe CBI3H

Nzyuenue kypca gusuku 0a3oBoro ypoBHs B 10 Kkjacce OoCyIIeCTBISIETCS C
y4€TOM COJAEpPKATEIbHBIX MEKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OHOJ0ruu, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Mesicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHM: SIBJICHUE, HAay4HbId (akT, runores3a, Qu3nmyeckas BeJIMUYMHA, 3aKOH,
Teopusl, HAOIIOEHUE, SKCIEPUMEHT, MOJEIMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHHEe CUCTEMbl ypaBHEHUM, JMHEWHas (yHKIMS,
napabona, runep0osia, UX rpauKu U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI M X NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABMIKEHHUE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEIUIONEPEIayH, TEIIOBOE PABHOBECHE),
IIEKTPUYECKUE SIBJIEHUS B KUBOM IPUPOJIE.

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



ra3oB, DJJIEKTPUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHYECKAS JMCCOLMALNSA,
rajJbBaHUKA.

l'eoepaghus: BIaxKHOCTH BO3/lyXa, BETPhI, 0apOMETp, TEPMOMETD.

Texnonoeus.: npeoOpa3oBaHUE JBUKEHUN C HCIOJIB30BAHUEM MEXaHU3MOB,
Y4E€T TpPEHUS B TEXHUKE, MOMAIIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET M JApPYTHUE), JBHUraTeilb BHYTPEHHETO
cropaHusi, napoBasi TypOHHa, OBITOBOW XOJOJWJIBHUK, KOHAUIIMOHEP, TEXHOJIOTUU
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTPYWUHBIN MIPUHTED, 3JIEKTPOHArpeBaTEIIbHbBIC npuodopkI,
AJIEKTPOOCBETUTENBHBIE TPUOOPHI, TATbBAHUKA.

11 KIIACC

Pa3znen 4. JaekrpoauHaMuKa

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUSA

[locTosiHHBIE ~ MarHWTHL.  B3auMoOAEWCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnntHoe mone. Bexkrop marHuTHOM WHAYKUOMH. [IpyHIMO cyneprno3unuu
MAarHATHBIX MOJIeW. JIMHMM MarHUTHOM WHAYKUMH. KapTWHA JUHWKA MarHUTHOU
WHIYKIUU T0JIS TIOCTOSIHHBIX MarHUTOB.

MarautHoe 10JIe TPOBOAHMKA C TOKOM. KapTHa 5nMHUN WHIYKIHH
MarHUTHOTO TOJIS JUIMHHOTO MPSMOIO INPOBOJHHUKA M 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJHMUKA, KaTyIIKH ¢ TOKOM. OnbIT OpcTena. BzanmoneicTBre NpOBOIHUKOB €
TOKOM.

Cuiia Amnepa, €€ MOyJIb U HallpaBJICHUE.

Cuia JlopeHnua, €€ MOyJib ¥ HallpaBlieHHE. J[BUKEHNE 3apSKEHHON YaCTULIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopeniia.

SIBeHMe DANEKTpOMArHUTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHMTHOM
WHIYKIUU. OJIEKTPOJABWXKYILAs CUJla WHAYKIMH. 3aKOH JJIEKTPOMAarHUTHOU
nHaykunu dapanes.

BuxpeBoe »ieKkTpuyeckoe Tmosie. DJIEKTPOABIKYIIAs CUjla WHIYKIUU B
IIPOBOJHUKE, IBHXKYILEMCS IOCTYNATENBHO B OTHOPOJHOM MarHMTHOM TIOJIE.

ITpasuno Jlenua.

NHOyKTUBHOCTE.  SIBIEGHME CAaMOMHAYKUMHU. OJIEKTPOABWXKYIIAsS CHJA
CaMOMHIYKIIHH.

OHeprusi MarHUTHOT'O MOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

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



Llemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

JIvHUKM MHAYKIIMA MarHATHOTO MOJIA.

B3anmoseiicTBue JByX NPOBOJHUKOB C TOKOM.

Cunia Ammnepa.

JerictBue cuibl JIopeHa Ha NOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKIIAH.

[IpaBuno Jlenua.

3aBUCUMOCTh JJIEKTPOJABUKYILIEH CHIIBI MHIYKIHH OT CKOPOCTH M3MEHEHUS
MarHUTHOrO MOTOKA.

SIBneHue caMOMHIYKIIHH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanue 1elCTBHS MOCTOSHHOTO MAarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHTYKLIUU.

Pasznea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKMpOMAZHUNHbIE KONEOAHUA

KonebarenpHast  cuctema. CBoOOAHBIE  MEXaHUYECKHE  KOJIeOaHMU.
["apmonunyeckue konebanus. [lepuon, yacrtora, amrumryga u (aza KoseOaHUU.
[IpykvHHBIN MasTHUK. MaTremMaTH4eCKUil MasiTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBparieHue sHepruu NPy TApMOHUYECKUX KOJIeOAHUSIX.

Konebarenbubiii kKOHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIC KOJEOaHUS B
UJeaJbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUSI MEXIy MEXaHWYECKUMHU U
AJIEKTPOMAarHUTHBEIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
OHEPTUU B UJICATHHOM KOJIeOaTEIbHOM KOHTYDE.

[IpencraBienue o 3aTyXaroUUx KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJiebanusi. Pezonanc. BeIHYX/I€HHBIE 2JIEKTPOMArHUTHBIC KOJICOAHMS.

[lepemennplii TOK. CHHYCOMIAIBHBIM TEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKAa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAUEHUE CHUJIbI TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedIeHUE IIEKTPUUSCKOM
HSHEPIruu. DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJICTBE IEKTpodHepruu. Kynbrypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCEIHEBHOM KU3HH.

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

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojieOaTeNbHON CUCTEMBbl (NIPY>KUHHBIA WM
MaTeMaTUYECKHUI MasSTHHK).



Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanrie CBOMCTB BBIHYXACHHBIX KOJIEOaHUN.

HaOnronenue pezoHanca.

CB0OOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

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

Pe3oHaHC mnpu MOCIENOBATEIbHOM COCIMHEHHH pE3HCTOpa, KaTyIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUY AIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

HccnenoBanue 3aBUCMMOCTH MEPUOJIa MAIbIX KOJeOaHUH Tpy3a HAa HUTH OT
JUIMHBI HUTU U MaccChl rpy3a.

HccnenoBaHue IMEPEMEHHOIO TOKa B ILENM W3 IIOCJIEI0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNHbLE 60JIHbL

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHeHus. [lepuon. CkopocTb
pacnpocTpaHeHuss W JUIMHA BOJIHBL. llomepeuHble M TPOJOJIBHBIE  BOJIHBI.
WnTepdepentms u qudpakius MEXaHUYECKUX BOJIH.

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

DNEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanusa BektopoB E, B, V B anexkrpomarautHon BonHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTpaX€HHUE, MPEIOMIICHUE, Moysgpu3anus, Tudpakuus,
uHTepdepenus. CKOpoCcTb 3JE€KTPOMAarHUTHBIX BOJIH.

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

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAKOIIEH CpEebl.

TexHU4ecKue yCTPOMCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKAJbHBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBasl [IMarHOCTHKAa B TEXHHKE M MEIMIIMHE, pajaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Teledon, CBU-neys.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHHUE MOMEPEUYHBIX U MPOIOJIbHBIX BOJIH.

Koneob:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGnronenue orpaxeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mronenue natepdepenunu u audpakiuud MEXaHUYeCKUX BOJIH.

3BYKOBOI1 pE€30HAHC.

Habmonenue cBA3M T'POMKOCTH 3BYyKa U BBICOTHI TOHA C aMIUTUTYJIOW H
4aCTOTON KOJIeOaHMIA.



HccnenoBanre  CBOMCTB ~ 3JEKTPOMArHUTHBIX  BOJIH: OTpPa’KEHHE,
nperoMIIeHUE, ONspu3anus, AMpakuus, uHTepdepeHIHs.

Tema 3. Onmuxka

['eomeTpuueckass ontuka. IIpsMonuHENHOE pacIpoCTpaHEHUE CBETa B
ogHOpoaHOU cpene. JIyu ceera. ToueyHblli HICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs1 cBeTa. [locTpoeHne m3oOpakeHuil B
IJIOCKOM 3€pKale.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETa. AOCOIIOTHBIN MMOKA3aTeNb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbll yroa MOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceera. CnoxHbli coctaB Oenoro cseta. L{ser.

ColOuparomie U pacceuBaroiiie JuH3bl. ToHkas JuH3a. DOOKyCHOE
paccTosTHUE W ONTHYECKas cuiia TOHKOM JuH3bl. [locTpoenue uzoOpakeHUil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JTaBa€MO€ JIMH30U.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

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

Hudpaxuus cBera. JudpakiuoHHas pemérka. YCJIOBUE HaOII0ICHUS
IJIaBHBIX ~ MAaKCUMyMOB TIpM  TAJEHUM MOHOXPOMATHYECKOr0 CBETa Ha
TUu(GPaKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuueckue yCTpoOMCTBa M TMPAKTHUYECKOE MPUMEHEHWE: OYKH, JyIa,
dboToanmnapaT, MPOCKIMOHHBIA ammapaT, MHUKPOCKOIN, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PpaKIIMOHHAS pelIéTKa, MOJISIPOUI.

Jlemoncmpayuu

[IpssMONMHEHOE pacCIpOCTpPAaHEHUE, OTPAKEHHE W MPEJIOMIICHUE CBETA.
OnTuyeckre mpuodOpHI.

[TonHOE BHYTpEeHHEE OTpakeHue. Mojiesib CBETOBO/IA.

UccnenoBanre CBONCTB M300paKEHUHN B JIMH3aX.

Mopenu MUKpocKoIma, TeJIeCKona.

Habmronerune natepdepeHIIM CBETA.

HaOmronenue nudpakiuu cBera.

HaOmronenue nucnepcuu cBera.

[TonyueHne ciekTpa ¢ MOMOUIBIO MPU3MBI.

[Tomy4yeHue cexTpa ¢ MOMOIIBIO JUGPAKIIUOHHON PEIIETKY.

Hab6nronenue nonsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonvl



N3mepenne nokasaTess NpeJoMIIEHHs CTEKIIA.
HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.
HaGnronenue nucnepcuu cBera.

Pa3zaes 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH

['panunbl  NPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTynarsl
CIIEHUAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBAapPUAHTHOCTh MOJYJIS CKOPOCTH
CBETA B BaKyyMe€, PUHIINI OTHOCUTEIBHOCTH DUHILITEMHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEIJICHHE BPEMEHU U COKpALICHUE
JUTVHBI.

OHeprus 1 UMIYJIbC PEIIATUBUCTCKON YaCTULIBI.

CBs13p Macchl € DHEPrUel U UMITYJIbCOM PEISTUBUCTCKOW YaCTHUIIBI. DHEPTUS
IIOKOS.

Pazgea 7. KBanToBasi pusuka

Tema 1. Inemenmul K6AHMOBOU ONMUKU

®otonsl. opmyna [lnanka cBsizu sHepruu (HOTOHA C €r0 YACTOTOM. DHEpTHs
U UMITYJIbC (POTOHA.

OtkpeiTre u uccnenoBanue Gorordpdexra. Onpitel A. I'. CrosneroBa. 3akoHBI
dotorpdexra. YpaBuenue OuHmTeitna mis porodddekxra. «Kpacnas rpanuia»
dboToaddexra.

Hasnenne cBera. OnbiThl [1. H. JleGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHruecKue YyCTpOICTBA M MPAKTHUECKOE MPUMEHEHHE: (POTOIIEMEHT,
dhoTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®o1o3(p(DHEeKT Ha YCTaHOBKE C LIMHKOBOU IJIACTUHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oTOdhDEKTA.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OnbiTel Pesepdopna mo paccesHUiO 0 -4acTHII.
IImanerapHas Mmopmens aroMma. llocrynatel bopa. M3nydyenue u moriomieHue
(GOTOHOB TpU TEpexoje aToMa C OJHOTO YPOBHSI DHEPTHHM Ha Jpyroil. Buiel
crekTpoB. CIEKTp YpOBHEW SHEPrUU aToMa BOJIOPO/IA.

BousiHOoBBIE cBOVicTBa yacTull. BosHbl ne bpoiiis. KoprycKyisipHO-BOJIHOBOM
Ty aliu3M.

CHOHTaHHOE U BBIHYK/ICHHOE U3JTyYEHHUE.

TexHn4eckue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: CIIEKTPaJbHbIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.



Llemoncmpayuu

Mopnens onsita Pesepdopra.

Onpenenenue JJIMHBI BOJIHBI J1a3epa.

HabGnronenue inHeHYaThIX CIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii sakcnepumenm, nabopamopuvie pabomul

Habnronenue IMHEH4aToro CuekTpa.

Tema 3. Amomnoe sa0po

DKCIEpUMEHTBI, JIOKA3bIBAIOIIUE CIIOXKHOCTh CTpOeHUs dAnpa. OTKpbITHE
paguoaktuBHOocTH.  OmbiTel  Pesepdopaa  mo  ompenmeneHuio  cocrapa
paanoakTUBHOTO u3iydyeHus. CBoiicTBa anbda-, Oera-, ramMMma-u3Iy4deHHUs.
Bimsinue paaMoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

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

Anb(a-pacnag. OJIEKTPOHHBII W TO3UTPOHHBIN Oera-pacnaa. I['amma-
U3JIlydeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.

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

S nepHble peakuuu. Jlenenue u CUHTES sIEp.

SAnepnwiii peaktop. Tepmosiaepubiii cuHTe3. [IpoOnemMbl W TEPCHEKTHUBBI
AJIEPHOM DHEPTETUKH. DKOJIOTUYECKUE ACTIEKTHI IAEPHON YJHEPTETUKHU.

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTob1 HaOTIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.

dyHIaMeHTanbHbIe B3auMOJIeHCTBUA. EAMHCTBO Pu3nueckoi KapTUHBI MUPA.

TexHuyeckue yCcTpoucTBa U IPAKTHUUECKOE IIPUMEHEHHUE: TO3UMETD, KaMmepa
BuiibcoHa, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CuéTurK MOHU3HPYIOIINX YaCTHUL.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

HccnenoBanre TpeKOB YacTUIL (MO0 TOTOBBIM (OTOrpadusim).

Pa3znen 8. JjieMeHTHI ACTPOHOMUM U ACTPOPU3NKH

Dtanbl pa3BUTHS acTpoHOMUU. [IpuKkinagHoe U MUPOBO33PEHUYECKOE 3HAUCHUE
aACTPOHOMHH.

Bun 3Bé&nHoro nHeba. Co3Be3ausi, sipkue 3BE3MBI, IUIAHETHI, UX BHJIMMOE
JIBUOKCHHE.

ConHeyHnas cucteMma.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprum CoiHI@ U 3BE3.
3BE3BI, UX OCHOBHBIC XAapAKTEPUCTHUKHU. J(MarpaMma «CIEKTpaldbHBIM KJIacc —
CBETUMOCTB». 3BE3JBI TJIABHOM IOCIEIOBATEILHOCTH. 3aBHCHMOCTbL «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIIBHOCTU. BHyTpeHHEe CTpoeHue



3B€311. COBpeMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3Boitonnu CoJiHLA U
3BE3/1. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — nama [Namaktuka. Ilomoxenne n nBukenue ConHia B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B sapax
TaJIAKTHUK.

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

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnrooenus

HaOnroienusi HEeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITBIOTEPHBIX
MPUJIOKEHUHN JJIs1 OTIPE/IeNICHUs] TI0JIOXKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/1ust CeBEPHOTo MOJIyIIapus U SIPKHUE 3BE3/bI.

Hab6monenus B Teneckon Jlynsl, ianet, Maeunoro [lyTu.

O0o01maroniee MOBTOPEHUE

Ponr ¢usuku u acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M ATHYECKOU c(pepax nesTeabHOCTH YEIOBEKa, POJb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOMN HAy4YHON KapTUHE MHUPA, pOJib GU3HUUECKON TEOPUHU
B (GOpPMHUpPOBAHUM TIPEACTABICHUNA O (UUYECKOM KapTUHE MHpa, MECTO
(bu3nYeCcKo KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MexknpeaMeTHbIe CBA3H

N3yuyenue kypca ¢uszuku 6a30Boro ypoBHsS B 11 kiacce OoCyIecTBIsSIETCS C
YYETOM COAEPKATEIBbHBIX MEXKIIPEAMETHBIX CBA3C€H C KypcaMHM MaTE€MAaTHKH,
OHOJOrMu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meorxcnpeomemnvie nonsimusi, CBSI3aHHBIE C HW3YyYEHHEM METOJOB HAYy4YHOIO
MO3HAHUA: SIBJIEHWE, HAay4YHbIA (pakT, TUmoTe3a, (Pu3nyeckas BEIUYHHA, 3aKOH,
Teopusl, HAOIIOJICHUE, SKCIIEPUMEHT, MOJISTMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: peuieHHWE CHCTEMbl YPAaBHEHUH, TPUTOHOMETPUUYECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAaHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJECTBO, BEKTOPbl U MX MPOCKIHH HAa OCH KOOPIWHAT, CIIOKECHHUE BEKTOPOB,
MPOU3BOIHBIC DJEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00MS TPEYTOJHHHUKOB,
OTIpEJICIICHHE TUTONIAIN TIIOCKUX PUryp u 00bpéma Tel.

buonocusn: »nextpuyeckue SBICHUS B KUBOW TMpHUPOJE, KoJyieOaTelbHbIC
JIBVKCHUS B KUBOM MPUPOIE, ONITUYECKUE SIBJIICHUS B KMBOM MPUPOIE, IEUCTBUE
paualiy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKASI CTPYKTYpa TBEPIBIX
TeJI, MEXaHU3Mbl O0Opa30BaHUSI KPUCTAUIMYECKOW PEMIETKH, CHEKTPaTbHBIN
aHau3.



l'eocpagpua: MarHuTHBIE TIOMIOCA 3€MJIM, 3aJ€KH MAarHUTHBIX PYII,
doTochEMKa 3eMHOM MOBEPXHOCTHU, MPECKA3AHNE 3eMIICTPACEHUH.

Texnonozcus: JMHUM DJIEKTPOIEpENady, TIEHEpaTop IMEPEMEHHOIO TOKa,
3JIEKTPOJIBUraTellb, WHAYKIMOHHAS I€4Yb, pajaap, paguoNpUEMHUK, TEJIEBU30p,
aHTeHHa, TenedoH, CBY-neub, NMpOEKIIMOHHBIM ammapar, BOJIOKOHHAs OITHKA,
COJTHEeuYHas Oatapesi.



IINIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OGPA30OBAHUA

OcBoenne yueOHOro mnpeamera «®Du3nka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpazoBaHus (0a30BBIM YPOBEHB) JOJKHO OOECICUHUTh JOCTIKCHHUE CIICIYIOIINX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIhTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHMs yueOHOro npenMera «Dusmka» T0KHbI
OTpaxaTh TOTOBHOCTb M CIOCOOHOCTh OOYYalOIUXCS PYKOBOJCTBOBATHCS
chOpMHUpPOBAHHON BHYTPEHHEW TMO3UIMENH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIluM, TO3WTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOUIUX
TPAJUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACHIMPEHUE KU3ZHEHHOTO
OMbITA U OMbITA AEATEIBHOCTA B MPOILIECCE peAU3alMd OCHOBHBIX HaIpaBICHUN
BOCIIUTATEIBHON ESITENBbHOCTH, B TOM YHCIIE B YACTH:

1) rpamIaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3UIIMKM 00YyYaIOIIEeTOCsl KaK AKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUKCKOTO OOIIECTBA;

OPUHATHE  TPAJUIIMOHHBIX  OOINEUETOBEUYECKUX  T'YMAaHHCTHUYECKUX U
JEMOKPATHYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIBHOCTh B MHTEpPECAX TPa)KJaHCKOTO
OOIIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHOM OpraHu3aluy;

YMEHHE B3aUMOJICNCTBOBATH C COLIMAIIbHBIMU UHCTUTYTAMH B COOTBETCTBHH C
X QYHKIUAMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTaApHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHMOTHYECKOI0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON WJICHTUYHOCTH,
NaTpUOTU3MA;

LIEHHOCTHOE OTHOUIEHHWE K TOCYJIapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSIM
POCCHIMCKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) 1YXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTHUPYACh HA MOPAJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
JESATEIIbHOCTU YYEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOrO OyAYyLIEro;

4) 3¢TeTHYECKOr0 BOCIIUTAHMA:

ACTETUYECKOE OTHOIIICHUE K MUPY, BKIIIOYasi 3CTETUKY HayYHOTO TBOPYECTBA,
MpUCYIEro (pU3nYecKoi HayKe;



S) TpyA0BOro BOCIIUTAHUS:

UHTEpEC K pa3nuyHbIM cdepaMm MpodhecCHOHATBHON IesSTEIbHOCTH, B TOM
YHCJIe CBA3aHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHUE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccuu U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IJ1aHbl;

TOTOBHOCTb M CIIOCOOHOCTHh K 00pa30BaHUIO U caMO00pa30BaHUIO B 001acTu
($u3MKYN Ha TPOTSKEHUH BCEU KHU3HU;

6) YK0JIOTHYeCKOro BOCIIUTAHHS

C()OPMUPOBAHHOCTh JKOJIOTUYECKOM KYJIBTYpbl, OCO3HAaHUE TIJI00AIBHOTO
XapakTepa dKOJIOTMYECKUX Ipodiiem;

IUIAHUPOBAHKE U OCYILECTBIICHNE JEHCTBUN B OKPYKAIOLIEH Cpelie HA OCHOBE
3HAHUSA LEJIEW YCTOMYMBOIO Pa3BUTHSI YEJIOBEYECTBA;

paclIMpEeHUEe OIbITa JEATEIbHOCTH HKOJOTMYECKON HaIlpaBiIC€HHOCTH Ha
OCHOBE UMEIOIIMNXCS 3HAaHUH 10 (UBHKE;

7) HEHHOCTH HAYYHOTO MO3HAHUA:

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

OCO3HAHME ULEHHOCTHM HAy4YHOW JESITEeIIbHOCTH, TOTOBHOCTH B IpOIECCE
U3ydeHus  (QU3MKUM  OCYHIECTBJIATh  NPOEKTHYI0 U HCCIEIOBATEIbCKYIO
NEeATEIbHOCTh HHIMBUIYAIbHO U B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE yUeOHbIE JeiiCTBUSA
ba3oBble ornueckue aeiicTBU:
CaMOCTOATENLHO  (OPMYJIMpPOBAaTH W aKTyaJU3UpoBaTh  Mpobiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMPENENATh IEeNH JeATeIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISIT  3aKOHOMEPHOCTHM M MPOTUBOPEYUSI B  PaccMaTpUBAEMbIX
bU3YEeCcKUX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJEMBbI C YYETOM aHAIM3a WMEIOIIMXCS
MaTepUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTD, OLICHUBATh COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUHN AEATEIbHOCTH,
KOOPJIMHUPOBaTh W  BBHINIOJHATH pabOTy B  YCJIOBHSX  PEabHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHCTBUS,
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH >KU3HEHHBIX MTPOOJIEM.
Bba3oBble ucciaenoBare/ibCKue 1eiCTBUA:
BJIQJICTh HAYYHOW TEPMUHOJOTHEH, KIIOYEBBIMU MOHATUSIMU M METOJaMHU
buznuecKoil HayKu;



BJIa/IETh HaBBIKAMHU Y4eOHO-MCCIEA0BATEIbCKON U MPOSKTHOW AESITeNbHOCTU
B 007acTH (U3UKU, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOATEIHLHOMY MOUCKY
METOJIOB peUIeHHs 3ahad (U3MUECKOTO COJEp)KaHus, MPUMEHEHHUIO Pa3IMYHBIX
METO/I0B [TO3HAHMS,;

BIAJCTh BHUAAMH JESATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPEeTalliY, MPeoO0pa3oBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4eOHBIX
CUTYalUsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (PU3HUKU;

BBISIBJIATh NPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIleHUs, HaXOJUTh apryMEHThl JIsl J0Ka3aTelbCTBa
CBOMX YTBEPKJICHUM, 3a/1aBaTh apaMeTPbl U KPUTEPUHU PEIICHHUS;

aHAJIM3UPOBaTh TMOJYYCHHbIE B XOJE pEUICHHWS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTb U (HOPMYJIHpPOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
JESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKY;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTh 3HaHUSA MO (HU3UKEe B MPAKTHYECKYI0 001acTh
KU3HEICATEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00IacTel;

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

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

Pabora c nundopmanmueii:

BJIa/IeTh HaBbIKAMH MOJIy4Y€HUs MHPOpMAIUU (PU3NUECKOTO CONEPKAHUS U3
UCTOYHUKOB Ppa3HbIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIIATh IOMCK, aHaJu3,
CHUCTEMAaTH3alMI0 ¥ WHTEPIPETani0 WHPOPMAIMU Pa3IMYHBIX BHIOB U (Popm
IPEICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OpPMALIHH;

UCIIONIb30BaTh  CpeAcTBa  MH(POPMALMOHHBIX M KOMMYHHMKAI[MOHHBIX
TEXHOJOTHA B PEHICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/lad ¢ CcoOMtoJieHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCcHOCTH,
TUTUEHBI, PECypCcOCOEpeKEeHHs, TMPaBOBBIX M  OTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOrO COJEpKaHUS B pa3NUYHbIX (opmarax c
yu€TOM Ha3zHaYeHHsI MHPOPMAIUH U 1IEJICBOU ayAUTOPHH, BHIOMpAas ONTUMAIBHYIO
dbopMy mpeAcTaBIeHUS U BU3yaTu3alliu.

KoMMyHMKATHBHBbIE YHHBEpPCAJIbHbIE YUeOHbIe TeHCTBUS:
OCYIICCTBJIATH OOIIEHNE HA YPOKaxX (PU3HKH U BO BHEYPOUHOU JCATEIHHOCTH;
pacro3HaBaTh NPEANOCHUIKM  KOH(DJIMKTHBIX CHTyallud W CMSTYaTh
KOH(JIUKTHI;



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

NOHUMATh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M MHIMBUAYaJIbHOU
paboTHI;

BbIOMpaTh TEMATUKY W METOJbl COBMECTHBIX IEHCTBHI C y4€TOoM OOLIMX
MHTEPECOB M BO3MOYKHOCTEN Ka)KIOro 4jeHa KOJUIEKTHBA,;

NPUHUMATh LM  COBMECTHOM  JEeATEIbHOCTH, OpPraHU30BbIBaTb U
KOOPAMHUPOBATh JEHUCTBUSA MO €€ JOCTMIKEHMIO: COCTAaBJATh IUIAH JEWCTBUH,
pacnpeneniaTb poid C yY4ETOM MHEHMM Y4YaCTHUKOB, OOCYXJaThb pe3yJbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KAayeCTBO CBOEr0 BKJIA/Ja M KaXJIOr0 y4YaCTHHKAa KOMaHIbl B
00U pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npemjlaraTb HOBBIE IPOEKTHI, OLICHWBAaTh MWJEH C IO3WLIHH HOBU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISITh IO3UTUBHOE CTPATETMYECKOE IMOBEACHUE B Pa3JIMYHBIX
CUTYaLHSIX, TPOSABIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHULIMATUBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIC ACHCTBHS
Camoopranusanus:

CaMOCTOATENIbHO OCYUIECTBJISATh MMO3HABATENIbHYIO NIEATEIbHOCTh B 00JaCTH
GU3MKKM U aCTPOHOMMHM, BBISBIATH MPOOJEMBI, CTaBUTb U (HOPMYIHPOBAThH
COOCTBEHHBIC 3aJ1aUM;

CaMOCTOATEJIBHO COCTABJIITh IUIAH PELICHHS PACYETHBIX M KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKOM PabOThI C yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUN;

JaBaTh OLEHKY HOBBIM CUTYaLlUsM;

paciupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

Jenatb OCO3HAaHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO JPYIUIIMH B 0OO0JaCTH
(bu3MKH, TOCTOSIHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIeKT:

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

BJa/JeTh  HAaBbIKAMH  [O3HABATEJbHOM  pediiekcuu Kak  OCO3HaHHUSA
COBEPIIAEMBIX JEUCTBUM M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBAHMUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyalluu, BEIOOpa BEPHOTO
peLIeHMS;



YMETh OIIEHWBATh PUCKH W CBOCBPEMEHHO MPUHUMATH PEIICHUS IO HX
CHU)KCHHUIO;

NpUHUMATh MOTHBBI W apTyMEHTBHI APYTHX TIPU aHAIW3E pPe3ylIbTaTOB
JeSITEIIbHOCTH;

NPUHUMATH CeOsI, TOHUMAsi CBOM HEJIOCTATKH M JOCTOMHCTBA,

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
NEeSATEeITLHOCTH;

pHU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIMIUOKH.

B mporecce nOCTHXKEHUS JIMYHOCTHBIX PE3yJIbTAaTOB OCBOCHHS POTPAMMBI
no ¢u3MKe IS YPOBHS CpPEIHEro oO0Iero oOpa3oBaHUs Yy OOydYarOIIUXCs
COBEPIIICHCTBYETCS AMOITMOHAIBHBIN WHTEJUICKT, TIPEAIOIar afo I
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHUSsl, BKJIFOUAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE AMOIIMOHAIEHOE
COCTOSIHUE, BUJIETh HANPABICHUS PA3BUTHUS COOCTBEHHOM AMOIIMOHAILHON CQeEpHI,
OBITh YBEPEHHBIM B ce0€;

caMOpETyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIIOCOOHOCTH AaIanTUPOBAaTHCA K
HMOIMOHAJIEHBIM U3MEHEHUSIM U MPOSIBIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHUBAIIMH, BKIIOUYAIOIICH CTPEMJICHUE K JOCTHXKEHUIO TEIH U
yCcrexy, ONTUMU3M, WHHUIIMATHBHOCTh, YMEHHE IEHCTBOBATh HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €r0 TMPU OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K
COUYBCTBHIO U COTIEPEKUBAHUIO;

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

HPEAMETHBIE PE3YJIBTATBI

K konmy oOyuenus B 10 kiacce mnpeamMeTHbIE pe3ylbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MeCTO (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAay4yHOW KAapTUHBI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TE€XHOJIOTUH, B IPAKTUYECKON JESATEIBHOCTH JIIOIEH;

YUUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (UBHUECKUX MOJIEIICH:
MaTepHuaibHas TOUKa, MHEepIUaIbHasl cUcTeMa OTCU€Ta, abCOMIOTHO TBEPAOE TEIIO,
WJICaJbHBIN a3, MOJEIIN CTPOCHHUS Ta30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUYECKUH 3apsi]l IPU pelieHnr (PU3nuecKux 3aaay;

pacno3HaBaTh (PU3NUYECKUE SIBICHHS (TIPOIECCHI) U OOBIACHITH UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUM CTPOCHUS BEUIECTBA U



ANEKTPOJAMHAMHUKHA:  PABHOMEPHOE M  PABHOYCKOPEHHOE  MPAMOJMHEWHOE
JBI>KCHUE, CBOOOJHOE TMAaJICHUE TeJ, JBHXKCHUE MO0 OKPY>KHOCTH, HWHEPIUS,
B3auMoieicTBre Ten, uddy3us, OPOYHOBCKOE NBIKCHHE, CTPOSHUE KUIKOCTEH
U TBEPABIX TEJ, U3MEHEHUE 00bEMA TeJl ITPU HArpEeBaHUM (OXJIAXKICHUH ), TETLIOBOE
paBHOBECHE, HUCHIAPEHUE, KOHJCHCALMs, IUIABJIICHUE, KPUCTAJLIM3ALUs, KUIIEHUE,
BJIAJKHOCTbH BO3/1yXa, MOBBIICHHUE JABJICHUS I'a3a IIPU €r0 HArPEBAHUU B 3aKPBITOM
COCyZA€, CBS3b MEXKAY MapaMeTpamMy COCTOSIHMS Ta3a B H30Ipoleccax,
AIEKTPU3ALMS TEJl, B3AUMOJICUCTBUE 3aPsI0B;

OMKCHIBATH MEXAHUYECKOE JBIKEHUE, UCIONb3Ys (DU3MUYECKUE BEIUUYUHBI:
KOOpJMHATa, IIyTh, IIEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tejla, CUIIa,
MMIYJIbC Te€Jla, KNHETUYECKas JHEPrusi, MOTCHUUAIbHAA YHEPTUS, MEXaHUYECKas
paboTa, MeXaHWYECKasi MOIIHOCTh;, NPU ONKHCAaHUU TMPABWIBHO TPAKTOBAThH
bu3MYeCKUl CMBICIT HCIOJB3YEeMbIX BEJIMYMH, WX OO0O3HAUYCHUS M €IUHMUIIbI,
HaXOJUTh (OPMYJIbI, CBSA3BIBAIONIUE JTAHHYIO (U3UYECKYIO BEJIMYUHY C JAPYTUMU
BEJIIMYMHAMU;

ONUCHIBAaTh M3YYEHHBIC TEIUIOBBIE CBOWMCTBA TEJI M TEIUIOBBIC SIBICHUA,
UCINONB3yd (U3MUYECKUE BEIWYMHBL: JaBJICHWE Ta3a, TeMmIepaTypa, CpeaHss
KUHETUYECKAsT YHEPIUusl XaOTUYECKOTO JIBUKEHUS MOJIEKYJI, CPEAHEKBAAPATUYHAS
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIUIOTHI, BHYTPEHHSIsI JHEprusi, padbora rasa,
KOd(PGUIIMEHT TMOJIE3HOTO JACHCTBUS TEIUIOBOTO JBUTATENs; MNpPU OMNHCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUI CMBICH HCHOJB3YeMbIX BEJIMYMH, HX
0o0O3HAaUeHUsT W EAWHUIBI, HaXOAuUTh (OPMYJIbI, CBS3bIBAIOIIME JAHHYIO
(U3MUECKyI0 BEJIMYMHY C APYTUMH BEJIMUMHAM;

ONMCBHIBAaTh U3YYEHHBIC JIEKTPUUECKUE CBOMCTBA BEIIECTBA U AJIEKTPUUYECKUE
sBJICHUS (TIPOLIECCHI), UCTIONB3Ysl (PU3NUYECKUE BEITUUYUHBI: DJICKTPUYCCKUM 3apsij,
AIEKTPUYECKOE TOJIE, HAMPSIKEHHOCTD MOJIA, MOTEHIHAN, PA3HOCTh MOTEHIMAJIOB;
IpU ONHUCAHWM TPABHIBHO TPaKTOBAaTh (PU3WYECKUIA CMBICT UCIOJIB3YyEeMbIX
BEIIMYMH, MX OOO3HAUCHMS] M €IMHHUIIBI; YKa3bIBaTh (POPMYJIbI, CBSA3BIBAIOILIUE
JaHHYIO0 (PU3UYECKYIO BEJIMYMHY C IPYTUMU BEJIMUYNHAMU;

aHaJTU3UPOBaTh (PU3UYECKHUE MPOLIECCHl U ABJICHUS, UCTONIB3YS (U3UYECKUE
3aKOHBI Y TIPUHIIUIIBL: 3aKOH BceMupHOro Tsarotenus, I, I1 u III 3akonsl HeroTOHA,
3aKOH COXPAHECHUSI MEXAHWYECKOM DSHEPIUM, 3aKOH COXPAHEHUS WMITYJIbCA,
MPUHIUIT CYNEPNO3ULMNA CHUJI, NPUHLUII PABHOINPABUS WHEPLHUAIBHBIX CHCTEM
OTCYETA, MOJICKYJISIPHO-KMHETUUYECKYIO TEOPHUIO CTPOECHHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEIHEN KMHETHUYECKOW HEPTUU TEIUIOBOTO JABMKEHUSI MOJIEKYJII C
aOCOIIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
AJEKTPUYECKOTO 3apsna, 3akoH KylloHa, mpu 3TOM pasnvyarh CIIOBECHYIO
(GOpMYITMPOBKY 3aKOHA, €T0 MaTEMaTUYECKOE BBIPAKEHUE W YCIIOBUSA (TPaHMIIBI,
00J1aCTH) MPUMEHUMOCTH;



OOBSICHATH OCHOBHBbIE TMPUHIUIBI JCHCTBUS MAaIUH, MPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3iuyaTh YCJIOBHS HX O€30MACHOIO MCIOJIb30BAaHUS B
MMOBCEHEBHOM JKHU3HHU;

BBITIOJIHATh OKCIIEPUMEHTHI MO0 HCCJIEJIOBAHUIO (PU3UYECKUX SBJICHUA U
MPOLIECCOB C HCIIOJIb30BAaHUEM MPSMBIX W KOCBEHHBIX H3MEPEHUH, TPHU ITOM
dbopmynupoBaTh MpoOJieMy/3amady H TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIIOKEHHOTO OOOpYIOBaHUSA, MPOBOJIUTH ONBIT H
bopMyIMpOBaTH BHIBO/IBI,

OCYUIIECTBJISAThH MPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJIBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKHU MTOIPEIIHOCTEN U3MEPEHUM;

UCCJENOBATh  3aBUCHUMOCTH  MEXAY  (PU3NYECKHMMH  BEIMYMHAMH  C
UCIOJIb30BaHUEM TMPSIMBIX HM3MEPEHUMN, MPU 3TOM KOHCTPYHpPOBATh YCTAHOBKY,
(buKCUpOBaTh PE3yNbTaThl IMOJTYYCHHOW 3aBUCUMOCTH (DU3UYECKUX BEIMYHUH B
BU/JIE TAOJIUILI U TPa(pUKOB, A€NIaTh BEIBOABI IO pe3yjIbTaTaM UCCIEI0BaHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEIACHUU UCCIEAOBAHUN B
paMKax ydeOHOTro »HKCIIEpUMEHTa, Yy4eOHO-HCCIENOBATENbCKOM U IPOEKTHOU
JESTEIIbHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1AOOPATOPHOIO
000opy10BaHUS;

pemarb pacy€THhlEe 3aJayd C SIBHO 3aJaHHOM (PM3MYECKOW MOJEINbIO,
UCIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M PUHIIMIIBI, HA OCHOBE aHAJIW3a YCJIOBUS 3a/1a4u
BBIOMpATh (PU3UYECKYIO MOJECIb, BBIIACIITh (PU3NUECKUE BEIMYMHBI U (POPMYIIHI,
HEOOXOJUMbIE ISl €€ pellleHusi, MPOBOAUTh PACUETHl U OLIEHUBATh PEAIbHOCTD
MOJIy4YEHHOT'0 3HaueHus (PU3NUECKOIN BEINUNHBI;

pemaTh Ka4eCTBEHHbIE 3a/1a4: BbICTPAUBATh JIOTHUECKH HEMPOTUBOPEUUBYIO
LEMOYKY PACCYXIEHUH C OMOpOM Ha M3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3nYeCKHe ABIICHUS,

UCIONB30BaTh  MPU  pPEIIEHMH  yuyeOHBIX  3aJady  COBpPEMEHHBIC
MH(OPMAIMOHHBIE TEXHOJIOTHH JJI MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIIUN
Y TIPEICTABJICHUS YUYEOHOW U HAay4YHO-MOMYJIIPHON MH(POPMALMH, MOTYYEHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH AHAJTM3UPOBATH MOTYYaeMyr0 HH(OPMAIHIO;

MIPUBOIUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBICHEHHE IPOLECCOB OKPYKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKH U TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOMN >KU3HU
Ui obecrieueHus: 6€30MacHOCTU NP OOpallleHUH ¢ MpUOOpaMu U TEXHUYECKUMHU
yCTPOMCTBaMHU, JJIsl COXPAHEHUS 3/10pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHYECKOIO
MOBEACHUS B OKPYXKAIOLIEH Cpee;



paboTaTh B TIpYINNE C BBHITOJHEHUEM PA3JIMYHBIX COIMATBHBIX PpOJEH,
IUTAHUPOBAaTh PabOTy TPYNMbl, PalUOHAIBHO PpACHpPEeisTh OOS3aHHOCTH U
IUIAHUPOBATH JIESITEIBHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJICKBaTHO OLICHHBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHUE paCCMaTPUBAEMOM TIPOOIIEMBI.

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

JIEMOHCTPUPOBATh Ha MPUMEpPAX pOJib U MECTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTUHBI MHUpAa, B Pa3BUTUU COBPEMEHHOM TEXHUKHA M
TE€XHOJIOTUW, B MPAKTUYECKOW NEATENBHOCTH JIIOAEH, LEIOCTHOCTh U E€IUHCTBO
(bu3nYecKoil KapTUHBI MUPA;

YUYUTHIBATh TPAHUIBI TPUMEHEHHUS M3YUYCHHBIX (DU3UYECKUX MOJCICH:
TOYEYHBIN AJIEKTPUUECKUM 3apsl, JIyd CBETa, TOUCYHBIM UCTOYHHK CBETA, SACpHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJEJIb aTOMHOTO fJipa MPU pPElIeHUU (PU3MUECKHUX
3a/1ay;

pacro3HaBaTh (pU3HYECKUE SIBJICHUS (MPOIECChl) U OOBSCHATh UX Ha OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (DPM3HMKH: 3JIEKTPUYECKAs TPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEUCTBUS TOKA, B3aUMOJECHCTBUE
MAarHuTOB, JJICKTPOMAarHuTHAas WHAYKUWS, JACHCTBHE MArHUTHOrO TIOJSI Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsfl, AJEKTPOMArHUTHBIE KOJeOaHUs U
BOJIHBI, NPSIMOJIMHEWHOE pPACIPOCTPAHEHHE CBETA, OTPAXKEHHE, MPEIOMIICHUE,
uHTEeppepeHus, audpakuus W MOJIpU3alUs CBETa, JHUCIEpPCUsl CBETa,
dboTtoanekTpudeckuii 3P ekt (poTodrddeKT), CBETOBOE TaBICHNUES, BOSHUKHOBECHUE
JUHEWYAaTOro CHEKTpa aTroMa BOJOPOJAd, €CTECTBEHHAass W HCKYCCTBEHHas
PaauO0aKTUBHOCTB;

ONMKCHIBATh W3YUYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOAMMOCTH  PA3IMYHBIX  Cpel) |
AJIEKTPOMArHUTHBIE SIBIICHUS (TIPOIECCHI), MCTHOJB3YsSd (U3UYECKUE BEITHYMHBI:
NIEKTPUYECKUIN 3apsl, CHJIa TOKA, JJIEKTPUUYECKOE HANpPSKEHHE, JIEKTPUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIAs Cuia, padoTa TOKa,
UHAYKIUS MarHUTHOTO MOJs, cuia Amrmepa, cuia JlopeHua, HWHIYKTUBHOCTH
KATYIIKW, HEPrusl 3JEKTPUYECKOrO0 M MAarHUTHOTO IMOJe, MepuoJ M 4YacToTa
KoieOaHUN B KoJeOAaTeTbHOM KOHTYpe, 3apsAl W cuja ToKa B Ipolecce
TAPMOHUYECKUX DJICKTPOMATHUTHBIX KoJieOaHW#, (OKYCHOE pacCTOSHUE U
ONTHUYECKAsl CUJIa JIMH3bI, MPU ONHUCAHUM MPABUIBLHO TPAKTOBATh (PUIMUYECKHI
CMBICI HCIIOJb3YEMbIX BEJIMYMH, HMX OOO3HAUYCHUS W €IUHMIIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIONIME JIAHHYIO (DU3WYECKYI0 BEIUYUHY C JPYTUMH
BEJINYMHAMU;

OMUCHIBATh HW3YyUYCHHBbIE KBAHTOBBIC SIBJICHUS U MPOLECCHI, HCIOIb3Ys
bu3nuecKkue BEIMYMHBI: CKOPOCTh 3JEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI U



4acTOTa CBETA, SHEPTHsI U UMITYJILC (POTOHA, MEPUOJ TIOTypaciiaia, SHEPTHs CBsI3U
aTOMHBIX SI7IEp, TPU ONMUCAHWU TMPABUIBLHO TPAKTOBATh (HU3UUYECKUH CMBICI
WCITOJIb3YEMBIX BEJIMYMH, MX OOO3HAYEHUS W CIWHMIIBI, YKa3bIBaTh (hOPMYJIBI,
CBS3BIBAIOLIME JIAHHYIO (U3MYECKYI0 BEJIMYMHY C JIPYTUMH BEJIWYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBL

aHAM3UPOBATh (PU3UUYECKHE MPOIECCHI U SBIICHUS, UCIOJIB3Yys (PU3HUECKHEC
3aKOHBI W MPUHITUTIEL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATEILHOTO U MapaILICTHHOTO
COCJIMHEHUS TMPOBOJHUKOB, 3aKoH Jlxoyns—JIeHma, 3aKOH 3JIEKTPOMArHUTHOMN
WHIYKIUHU, 3aKOH MPSIMOJUHEHHOTO PaclpOCTPaHEHUs CBETA, 3aKOHBI OTPaKEHHUSI
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODWHIITEHa miga pororddexra,
3aKOH COXPAHCHHS DHEPTUH, 3aKOH COXPAHCHHS HMMITYJbCa, 3aKOH COXpPaHEHUS
AIIEKTPUYECKOTO 3apsjia, 3aKOH COXPAHEHHS MacCOBOTO YHCIIA, MOCTyNIaThl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pasiindyaTh CJIOBECHYIO (hOPMYIHUPOBKY
3aKOHAa, €ro MaTEeMaTHYEeCKOE BBIPAXKEHUE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MIPUMEHUMOCTH;

OTIpEICIISITh HAMIPaBJICHUE BEKTOPA WHIYKIIMA MAarHUTHOTO TIOJIS TTPOBOTHUAKA
C TOKOM, CHJIbI AMriepa u cuibl JlopeHta;

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

BBITIOJTHATh DKCIIEPUMEHTHI 110 HCCIICIOBAHUIO (DU3UYECKUX SBICHUU W
MIPOIIECCOB C HCITOJIb30BAHUEM TMPSMBIX M KOCBEHHBIX H3MEPCHUU: TMPU ITOM
dbopmyupoBath TpobiieMy/3agady M THUIOTE3y Y4eOHOro JKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEUIONKEHHOTO OOOPYIOBaHUS, MPOBOJIUTH OMBIT H
bopMyIMpOBaTh BHIBOIBI,

OCYIICCTBIIATh MPSIMBIC U KOCBEHHBIC U3MEPECHHS (PU3NUSCKUX BEITUYHH, TIPH
ATOM BBIOHMpaTh ONTHMAJBHBINA CIOCOO W3MEPEHHUS M MCIOJb30BaTh H3BECTHHIC
METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHUN;

UCCJIENIOBAaTh 3aBUCUMOCTH (U3MUYECKUX BEJIMYUH C HCIOJIb30BaHHEM
NPSAMBIX HM3MEPEHUH: TMPHU O3TOM KOHCTPYMPOBATH YCTAHOBKY, (PHKCHpPOBATH
pPE3yNbTAThl MOTYYEHHON 3aBUCUMOCTH (HM3UYECKUX BEIUYMH B BUJC TAOIUIl U
rpaduKoB, AeIaTh BEIBOABI IO pe3yIbTaTaM UCCIICIOBaHMUS,

cOOI0IaTh MpaBwiia 0€30MacHOT0 TPyJa MPHU MPOBEJACHUU HUCCIEIOBAaHUN B
paMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIEeIOBATEIHCKON U TPOCKTHOU
JEATEILHOCTH C HMCIOJIB30BAaHUEM H3MEPUTEIBHBIX YCTPOWCTB M JIAOOPATOPHOTO
000py10BaHUS;

pemarh pacu€THhIE 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJIEINbIO,
UCIOJIB3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIAITHI, HA OCHOBE aHaJM3a YCJIOBHS 3a/1auu
BBIOMPATh (PU3UYECKYIO MOJEINb, BBIACIATh (PU3MUECKHE BEIMYMUHBI U (OPMYJIBI,



HEOOXOJMMbIE ISl €€ pellleHus, MPOBOAUTH PACYETHl U OLIEHUBATH PEATBbHOCTH
MOJy4YE€HHOTO 3HauUeHUs (PU3NUECKOIN BEININHBI;

peliaTh KaueCTBEHHBIC 33/1a4H: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
[EMOYKY pacCyXIEHHI C ONMOpoil Ha HM3y4YCHHbIE 3aKOHBI, 3aKOHOMEPHOCTHU HU
¢u3nueckue SBICHNUS;

UCIIONB30BAaTh  MPH  pPEIIEHWH  y4yeOHBIX  3aJady  COBPEMEHHBIC
UHGOPMAIIMOHHBIE TEXHOJIOTUU VISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUU
U TIpe/ICTaBICHUsl y4eOHOM W Hay4YHO-TIOMYJISIpHONM MH(OpPMAINH, TTOTYYeHHONW U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHATU3UPOBATH MOIY4aeMyr0 HH(OpMAIHIO;

OOBSICHATH MPUHLUIBI JEHCTBUA MAaIIMH, NPHOOPOB U TEXHUYECKUX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA UX O€30MaCHOTO MCMOJIh30BAaHUS B MMOBCEIHEBHON
KU3HU;

IPUBOJUTH PUMEPHI BKJIaJJa POCCUNCKUX U 3apYOCKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAayKd, B OOBSICHEHHE MPOLECCOB OKPYKAIOIIETO MHUpPA, B PAa3BUTHE
TEXHUKHU ¥ TEXHOJIOTHII;

UCIIONb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3WKE B MOBCEAHEBHOW >KU3HU
JuIst o0ecrieyeHus: 0€30MacHOCTH MpPU OOpaIllEHUH ¢ MPUOOpaMU U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pOBbS U COOJIIOJIEHUS HOPM SKOJIOTMYECKOrO
IIOBEJICHUS B OKPY’KaIOLIEH Cpene;

paboTaTh B TpymOme C BBHIMOJHEHHEM pA3JIMYHBIX COIUANBHBIX POJEH,
IUTAHUPOBAaTh PabOTy TPYNNBl, PAalNMOHAIBHO PpACHpPEeisITh OOS3aHHOCTH U
IUIAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYalUsIX, aJ€KBaTHO OLIEHUBATh
BKJIAJ] KQKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIICHUE PacCMaTpUBaeMON IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHmue pa3jiesioB U TeM ungpoBbie
Ne /o P Kontpoabnbie IlpakTuueckue (mupp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Paznen 1. DU3UKA U METOAbI HAYYHOI'O ITIO3HAHUA
1.1 ®uzrKa 1 METO/Ibl HAYYHOTO IMO3HAHUS 2 bubmorexa HOK
' A Vi https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pa3zgen 2. MEXAHUKA
2.1 KunemaTtuka 5 bubmorexa HOK
https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2 Huranuica ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPaHEHUsSI B MEXaHUKE 6 1 1 hitps://m.cdsoorw/7E41bET2
Hroro no pazgeny 18
Pazgen 3. MOJIEKYJIAPHAS ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 | bubnuoteka [JOK
' TEOpHH https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2 1 1
3 OCHOBBI TEPMOAHHAMHKI1 0 https://m.edsoo.ru/7f41bf72
13 ArperaTHbie COCTOSIHHSI BEIIECTBA. 5 bu6mmoreka [IOK

@dazoBbIE IEPEXOBI

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




Hroro no pazgeny

24

Pasnen 4. JIEKTPOIUHAMUKA

bu6mmoreka [IOK
1 eKTpOCTaTHKA 10 https://m.edsoo.ru/7f41bf72
49 ITocTostHHBIN 351eKTpUYECKH TOK. TOKH B 12 bubnuoreka [IOK
' pa3IM4YHBIX cpenax https://m.edsoo.ru/7f41bf72
Uroro no pazgeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM ungpoBbie
Ne n/m P Kourpoububie IIpakTHyeckue (uubp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pazpen 1. JIEKTPOANHAMUKA
11 MaruutHoe noJsie. DJIeKTpOMarHuTHast 1 1 3 bubnunoreka [JOK
) AHAYKLIUA https://m.edsoo.ru/7f41c97¢c
Uroro no pazgeny 11
Pazpnen 2. KOJIEBAHUSA U BOJIHbBI
1 MexaHn4YecKHue U AIEKTPOMAarHuTHBIE 9 1 bubnuorexa [JOK
' KoJIeOaHust https://m.edsoo.ru/7f41¢97¢
29 MexaHn4YeCcKHUe U AIEKTPOMAarHUTHBIE 5 | bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41¢97¢c
bu6mmoreka [JOK
2. 1
3 Onmika 0 3 https://m.edsoo.ru/7f41c97c
Hroro no paszneny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHON TEOPUH OTHOCUTEJIBHOCTH

31 OCHOBBI crIEIIUAIBHON TEOPUHU 4 | bubnmnoreka [JOK
' OTHOCHUTEIIBHOCTHU https://m.edsoo.ru/7f41c97¢c
Uroro no pazgeny 4
Pa3znen 4. KBAHTOBASA ®U3UKA
bu6mmorexa [IOK
4.1 i
VICMEHTBI KBAHTOBOH ONTHKH 6 https://m.edsoo.ru/7f41c97¢
4.2 Crpoenune aToma 4 bubnuorexa [IOK




https://m.edsoo.ru/7f41c97¢c

43 ATOMHOE SApO

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

Hroro no pazneny

15

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPHUIUKU 7 bubmmorexa LIOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazneny 7
Paszpen 6. OBOBIHIAIOIIEE IOBTOPEHUE

6.1 Ob6o06maromee MOBTOPEHHE 4 Etlf:j;lif;sigg};fmcwc
Hroro no pazneny 4
PeszepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68







IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KoanuecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kounrpouabusie IIpakruueckue
n/n Bcero u3ydyeHusi oOpa3zoBaTesbHbIE
padoThI padoThI
pecypcbl
®u3uka — HayKa O PUPOJE.
1 Hayunsie MeToabl NO3HAHUS 1 https://m.edsoo.ru/3c68e8ad
OKPY’KaroILEero MUpa
Poins 1 MecTo du3nku B
OPMHUPOBAHUHU COBPEMEHHOMU
2 opmpe p 1 https://m.cds0o.ru/8525¢6d9
Hay4YHOU KapTHUHBI MUPA, B
MPAKTUYECKOU EeATEILHOCTH JIIOICH
Mexanundeckoe OBMKEHHUE.
OTHOCHUTEIEHOCTE MEXAHUUECKOTO
3 1 https://m.edsoo.ru/ab25722¢
nerxeHud. [lepemenienue, CKOpoCThb,
YCKOpEHHE
PaBHOMepHOE IPAMOINHENHOE
4 p p 1 https://m.edsoo.ru/4894alef
NIBIDKEHNE
PaBHOYCKOpEHHOE TIPSIMOJIMHENHOE
5 yerop p 1 https://m.edsoo.ru/23alabee
NIBHOKEHHE
CBoOoaHoe najgeHne. Y CKopeHue
6 a A p 1 https://m.edsoo.ru/9121c8a8
CcBOOOIHOTO ITaCHNA
KpuBonunelinoe ABUXKEHUE.
7 JIBrKeHre MaTepuanbHON TOYKH 10 1 https://m.edsoo.ru/c2756a45
OKPY>KHOCTH
8 [IpuHiun oTHOCUTENBHOCTH [ anumnes. 1 https://m.edsoo.ru/6e6f52b6




WHepunanpHble CUCTEMBI OTCUETA.
IlepBeb1it 3ak0oH HbroToHA

Macca tena. Cuna. [Ipuniun

Cynepno3uiu cui. Bropoii 3akoH
HprotoHa i1 MaTepuanbHOM TOUKH

https://m.edsoo.ru/ed6e6¢c24

10

Tpernii 3akoH HproTOHA 1U151
MaTepuaabHbIX TOUYEK

https://m.edsoo.ru/4733331e

11

12

13

3akoH BceMUpHOro TaroreHus. Cuna
TsokecTH. [lepBas kocMuueckast
CKOpOCTh

Cuna ynpyroctu. 3akoH ['yka. Bec
Tena

Cuna tpenusi. KoappummenT tpenus.

Cuia COIIPOTUBJICHUA TP ABUKCHUU
TCJa B ) KUJKOCTH HUJIN Ira3c

https://m.edsoo.ru/1e8ac978

https://m.edsoo.ru/127bf378

https://m.edsoo.ru/345d6fa3

14

HOCTyHaTeJ'II)HOG H BpalllaTCIIbHOC

JBIKEHUE a0COIIOTHO TBEPIOTO TEa.

Mowmenrt cuibl. [ledo cuibl.
VYcoBus paBHOBECHUS TBEPIOIO TeJla

https://m.edsoo.ru/895793ea

15

NMnynsc MmaTepuabHOM TOYKH,
CUCTEMBI MAaTEPHUAIIbHBIX TOYEK.
Nmnynbe cuitbl. 3aKOH COXpaHEHUs
HMITyJbCca. PeakTuBHOE IBHKEHHE

https://m.edsoo.ru/8fefedd9

16

17

Pa6ota u MOLTHOCTD CHUITBI.
Kunernueckas sHeprus
MaTepuaIbHOW Touku. Teopema 00
W3MEHEHUH KHHETHYECKONH YHEPTUHU

IloTenumnanbHas OHEPTIH.

https://m.edsoo.ru/f4cfcb76

https://m.edsoo.ru/3571464d




18

[ToTenuuanpHas SHEPTUsl yIpyro
nepopMUPOBaHHON NPYKUHBIL.
[TorenmuanbHast SHEprus Tena BOIU3U
MMOBEPXHOCTU 3eMIIU

[ToreHnanpHble ¥ HEMOTCHIIMATBHBIC
cwibl. CBs3b pabOTHI
HEIMMOTCHUHNAJIbHBIX CUJI C USMCHCHUEM
MEXaHUYECKOU OHCPIUU CUCTCMBI TCIIL.
3aKOH COXpaHEHHUs MEXaHUYECKON
SHEPTUU

https://m.edsoo.ru/9d2f72c8

19

JlaGoparopHnas pabota
«HccnenoBanue cBsizu pabOThI CHIIBI C
M3MEHEHHEM MEXaHHYECKOW YHEPTUU
TeJa Ha MPUMEPE PaCTIKCHHS
PE3UHOBOTO KI'yTa»

https://m.edsoo.ru/13786138

20

21

22

KonTponbhas pabota no teme
«Kunemaruka. J[uHamuka. 3aKOHBI
COXPAHEHUS B MEXAHUKE

OCHOBHBIE MOJIOKEHUS MOJIEKYIISIPHO-
KHHETHUYEeCKO! Teopuu. bpoyHoBckoe
nskenue. uddysus

Xapaxkrep ABUKECHUS U
B3aHMMOJICHCTBHS YaCTHUI] BEIISCTBA.
Mogenu cTpoeHus ra3oB, XKUIAKOCTEN
U TBEPABIX TEI

https://m.edsoo.ru/f7dcdb46

https://m.edsoo.ru/aecle3la

https://m.edsoo.ru/bff§3b67

23

Macca monekyn. Konuuecto
BemlectBa. [locTositHHas ABoraapo

https://m.edsoo.ru/cdf5a4bl

24

TennoBoe paBHOBecue. Temneparypa
n e€ n3mepenue. lllkana remneparyp

https://m.edsoo.ru/e3ea87d3




25

Henscus

WUneansusiii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

https://m.edsoo.ru/e618e16d

26

AOcomoTHas TeMIieparypa Kak Mepa
CpEeHEW KUHETUYECKON SJHEPrUuu
JBU>KEHUS MOJIEKYJI. Y paBHEHHUE
MenneneeBa-Kianeipona

https://m.edsoo.ru/6641clas

27

28

29

3akoH JlanbToHa. ["a30BbIC 3aKOHBI

JlaGoparopHnas pabota
«HccrenoBanue 3aBUCUMOCTH MEXKTY
napamMeTpamM# COCTOSIHHS
Pa3peKECHHOTO ra3a

H3onporiecchl B neanbHOM ra3e u ux
rpaduyeckoe npeacTaBieHue

https://m.edsoo.ru/e5ab1332

https://m.edsoo.ru/b3ef54e2

https://m.edsoo.ru/69b2d137

30

BnyTtpennss sHeprus
TEPMOJAVMHAMUYECKON CUCTEMBI U
crocoOb! e€ n3menenus. Konuuectso
TEIUI0ThI U paboTa. BHyTpeHHss
SHEPIUs OJHOATOMHOI'O UJ1€aIbHOTO
rasa

https://m.edsoo.ru/d5a6ccfd

31

32

33

Bunael Teruionepenaun

VY nenbHas TENIOEMKOCTh BEIIECTBA.
KonuyecTBo TemnoTs! npu
Tertonepenaye. AnnabaTHbIN
rporecc

[lepBblil 3aKOH TEPMOAMHAMUKH U €TO
MIPUMEHEHHUE K U30MpoLeccam

https://m.edsoo.ru/d8eacc95

https://m.edsoo.ru/8ef74ad1l

https://m.edsoo.ru/facda34c

34

HeoOpatumocTs nporieccos B

https://m.edsoo.ru/96ealcc3




npupoze. Bropoii 3akoH
TePMOJAMHAMUKHI

[Tpuniun nevicteus u KIIJ{ TenmoBoi

35 https://m.edsoo.ru/c9a7d139
MaIIHHbI

36 Huxn Kapno u ero KITJ{ https://m.edsoo.ru/2al4cb15
DKOJOrH4ecKHe MpoOIeMbl

37 https://m.edsoo.ru/73caacc6
TEII09HEPTETHUKU

38 Obobuaromuii ypox «<Mosexyapra https://m.edsoo.ru/3a67¢55f
¢uzuka. OCHOBBI TEPMOIMHAMUKI
KonTponbhas padota no teme

39 «Mounekynsapaas puznka. OCHOBEI https://m.edsoo.ru/3a69ad11
TEPMOTUHAMHUKI»

40 Hapoobpasosanne 1 KOHACHCALHA. https://m.edsoo.ru/ab6b9b69f
Hcnapenue u kurneHue
AOGCOIIOTHAS M OTHOCUTEIbHAS

41 BJI&YXKHOCTb BO31yXa. HachlleHHbIN https://m.edsoo.ru/f1f8c83f
nap
TBépnoe Teno. Kpucrammueckue u
amopdHbIe TeIa. AHU3OTPOIHUS

42 CBOMCTB KpucTauioB. JKuakue https://m.edsoo.ru/fc913bea
kpuctanabsl. COBpeMEHHbIE
MaTepuaibl
[naBneHue n KpUCTATUTU3ALIMSL.

43 VenapHas TEIIOTA IDIABICHUS. https://m.edsoo.ru/33dc65d2
Cybnumarus

44 VYpaBHeHHE TEIJIOBOTO OanaHca https://m.edsoo.ru/bb4aec81

45 MEKTPHIAIS TE. IMCKTpHIeCKiti https://m.edsoo.ru/a8975218

3apsan. I[Ba BHUJA SJICKTPUUCCKHUX




46

3apsa0B
[IpoBOHUKHU, TUATEKTPUKHU U
MOJYTPOBOIHUKU. 3aKOH COXPaHECHUS
AJIEKTPUYECKOTO 3apsiia

https://m.edsoo.ru/37ed68d1

47

B3aumopeiicTBue 3aps10B. 3aKOH
Kynona. ToyeuHbIN 2IEKTPUYECKUI
3apsin

https://m.edsoo.ru/e794dad8

48

49

50

51

Hanpssk€HHOCTB IIEKTPUYECKOro
nosist. [IpuHnmn cynepno3unuu
BJIEKTPUYECKUX MoJe. JInnnn
HANPsKEHHOCTH

Pabota cuit ajekTpocTaTH4ecKoro
noud. [lorenuuman. Pa3zHocts
HOTEHIINATIOB

HpOBO,I[HI/IKI/I H JUDJICKTPUKHU B
QJICKTPOCTATUYCCKOM IT0JIC.
Z[I/IBJ'IGKTpI/I‘-ICCKaSI MMPOHUIIACMOCTDb

OnexrpoémkocTs. Konnencarop

https://m.edsoo.ru/c9451bee

https://m.edsoo.ru/ee5c7673

https://m.edsoo.ru/3fab6c85

https://m.edsoo.ru/3daf6df9

52

53

54

DNeKTPOEMKOCTH IIIOCKOTO
KOH/IeHCaTopa. DHEeprus 3apsuKeHHOTO
KOHJIEHCAaTopa

JlaGopatopHnas pabora "M3mepenue
NEKTPOEMKOCTH KOHJeHcaTopa"

[IpuHIUIT NENCTBUSA U TPUMEHEHNE
KOHJIEHCATOPOB, KOIMMPOBAJILHOTO
anmapara, CTpyHHOr0 IPUHTEPA.
DnexTpocTaTUuecKas 3aluTa.
3a3eMIIeHne AIIEKTPOIPUOOPOB

https://m.edso00.ru/8177e866

https://m.edsoo.ru/86¢cc7f54

https://m.edsoo.ru/57d2f644




55

DJIEKTPUYECKUH TOK, YCIOBUS €0
cyuiectBoBaHus. [I0CTOAHHBIN TOK.
Cuia Toka. Hampsixenue.
Conporusnenue. 3akon Oma Jist
ydacTKa Lenu

https://m.edsoo.ru/5f18e57c¢

56

[TocnenoBarenbHOE, TAPALIEIBHOE,
CMEIIaHHOE COCIMHCHHE
npoBoaHUKOB. JlabopaTopHas pabora
«M3ydeHune cMeIIaHHOTO COSAMHEHUS
PE3UCTOPOBY

0.5

https://m.edsoo.ru/16e1d6f8

57

58

59

60

PaGoTa 1 MOITHOCTH IEKTPHUUECKOTO
Toka. 3akoH J[xoyns-Jlenna

3axon OMa i OJIHOM (3aMKHYTO)
anekTpudeckon nenu. Koporkoe
3ambikaHue. JlaboparopHas pabora
«M3mepenune D/IC ucTtouHuka ToKa u
€ro BHYTPEHHETO CONPOTHUBIICHHS

PesepBHblit ypok. KonTponbHas
pabota o Teme "DIeKTpoArHAMUKA"
/ Beepoccuiickast mpoBepouHast
pabota

Oo6o0maromuit ypok
«QNEKTPOANHAMUKAY /
Bcepoccuiickas npoBepouHas paboTta

0.5

https://m.edsoo.ru/deed7cd5

https://m.edsoo.ru/d27bf8b1

https://m.edsoo.ru/635d6acd

https://m.edso0.ru/9752944d

61

DIeKTpOHHAas TPOBOIUMOCTh
TBEPJIBIX METAIJIOB. 3aBUCUMOCTD
COIIPOTHBIIEHUS METAIIIOB OT
TeMieparypsl. CBEpXIIpOBOAUMOCTh

https://m.edsoo.ru/9e45fffd

62

DNeKTpUUECKU TOK B BaKyyMe.

https://m.edsoo.ru/1756¢cl 1




CBolicTBa 2JIEKTPOHHBIX MyYKOB

[ToynpoBOIHUKH, UX COOCTBEHHAS U
IIpUMECHas MPOBOAUMOCTh. CBOICTBA

63 1 https://m.edsoo.ru/8caf19d3
p—n-nepexoza.
[TomynpoBOIHUKOBEIE TPUOOPEI
DJIEKTPUYECKUH TOK B PACTBOPax
acC aBaX JJICKTPO. OB.
64 PACILIaBax SICKIPOIHITOB 1 https:/m.edsoo.ru/2d19db3b

DNEKTPOIUTUYECKAS AUCCOIUAITHS.
DnekTponus

DNeKTPpUYECKHUI TOK B razax.

CaMOCTOSTEILHBIA U
65 . 1 https://m.edsoo.ru/e95aclce
HECaMOCTOSITSIILHBIN pa3psi.

Momaaug. 11nazma

DneKTpudecKue mpudopsl U

YCTPOMCTBA U UX IIPAKTUYECKOE

66 1 https://m.edsoo.ru/63cedfbc

npuMeHeHue. [IpaBuna TeXHUKH
0€e30I1aCHOCTH

KonTponbhas pabota no teme

«Inekrpocraruka. [locTosHHBIN

67 1 1 https://m.edsoo.ru/858efadd

3neKTpudecKkuii Tok. Toku B
Pa3IMYHBIX CPEAAX»

PesepBHbIitl ypok. O60061aromuii
ypok o reMaM 10 knacca

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68 1 https://m.edsoo.ru/d44cf614

68 5 4




11 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

Bcero

KoHTpoJibHbIe
padoThI

IIpakTH4eckue
padoThI

Jlara
U3YYeHUs

DJIEKTPOHHbBIE
uugposbie
o0pa3oBaTe/ibHbIE

pecypchbl

ITocTossHHBIE MATHUTEL X KX
B3aUMOJEHCTBHE. MarHuTHOE MOJIE.
BexTop MarHuTHOM MHIYKITHH.
JIuHUY MarHUTHOW MHAYKLIUU

https://m.edsoo.ru/dd28af1d

MarauTHoO€e 1oJie MPOBOIHUKA C
ToKOM. OmBIT DpcTeaa.
BzaumopeiicTBue npoBOAHUKOB C
TOKOM

https://m.edsoo.ru/91ec1665

JlaGopaTtopHast pabora «3yuenue
MAarauMTHOI'O IT0JIAA KaTylIKU C TOKOM»

JleficTBMEe MarHUTHOTO IIOJIS Ha
MPOBOJIHUK C TOKOM. Cuita Amriepa.
JlaGoparopHas paboTa
«Uccnenosanne neicTBUA
MOCTOSTHHOTO MarHuTa Ha pamMKy C
TOKOM)

JleficTBMEe MarHUTHOTO IIOJIS Ha
JBUKYIIIYIOCS 3apSDKEHHYIO YaCTULLY.
Cwuta Jlopenma. Pa6ota cutbt
Jlopenua

DIIEKTPOMarHuTHasE MHYKIUS.
IToTok BekTOpa MarHUTHOM
uaaykiuu. JJ]C uaayknun. 3akoH

https://m.edsoo.ru/cbb4e22c

https://m.edsoo.ru/4c792b5c

https://m.edsoo.ru/efd1d4f4

https://m.edsoo.ru/e89a67f1




AJIEKTPOMArHUTHON MHTYKIIHH
®Dapanes

JlaGopaTtopHnas pabota
«HccnenoBanue siBICHUS
AJNIEKTPOMATHUTHON MHTYKIIHN)

https://m.edsoo.ru/d6887aeb

NuaykTuBHOCTSH. SIBIEHUE

camouHaykiuu. 9JIC caMOMHAYKIINH.

9Hepr1/151 MArdvMTHOTIO ITOJIS KaTYIIKH
C TOKOM. 9HeKTp0MaFHI/ITHOC I10JIC

https://m.edsoo.ru/f4353eal

TexHu4eckue ycTpomucTBa U X
IIPUMEHEHHUE: ITIOCTOSIHHBIE MATHUTHI,
AJIEKTPOMATHUTBI, 3JIEKTPOABUTATEIIb,
YCKOPHUTENH JIEMEHTaPHbBIX YaCTHII,
MHAYKIIMOHHAs 11eYb

https://m.edsoo.ru/3eb8de3f

10

11

12

13

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

KonTponbHas pabota mo Teme
«Mar"uTHoe 1ojJie.
QHGKTpOMaFHI/ITHaSI I/IH}IYKIII/ISI»

CB0OOIHBIE MEXaHUYECKHE
konebanus. 'apmoHnyeckue
KoseOaHus. YpaBHEHUE
TapMOHMYECKHUX KOJIeOaHUH.
[IpeBpaiienue sHepruu

JlaGopartopHas paboTa
«HccnenoBanue 3aBUCUMOCTH
nepuoJia MajbIX KojeOaHui rpy3a Ha
HUTH OT JJTUHBI HUTH ¥ MAcCCHI TPy3a»

https://m.edsoo.ru/3a2fd5b6

https://m.edsoo.ru/6de9c327

https://m.edsoo.ru/18c5f98f

https://m.edsoo.ru/73d43b2b




14

Koneb6arenbupiii kKoHTYp. CBOOOHBIC
AJIEKTPOMArHUTHBIC KOJICOaHUS B
U7cabHOM KOJIeOaTeTbHOM KOHTYPE.
AHaNOrus MEXy MEXaHUYECKHUMH U
AIIEKTPOMATrHUTHBIMU KOJIEOaHUSIMU

https://m.edsoo.ru/a931b8b2

15

16

17

18

19

®opmyna Tomcona. 3akoH
COXpaHEHHs SHEPTUU B HCATLHOM
K0JIe0aTeIbHOM KOHTYpE

I[IpencTaBiaeHne 0O 3aTyXarOIIUX
KoJsicOaHusX. BeIHy ) /1eHHbBIC
MeXaHu4ecKue Kojaebanus. Pe3onanc.
BI)IHY)I(Z[GHHI)IG BHGKTpOMaFHI/ITHLIe
KOJIEOAHUS

IlepemennbIit TOKk. CHHYCOU1aTbHBII
MepeMEHHBIN TOK. MOITHOCTH
MEPEMEHHOTO TOKA. AMIUTUTYIHOE U
JICUCTBYIOIIEE 3HAYEHHUE CUIIBI TOKA U
HaIpsKEHUS

Tpancdopmarop. [Iponssozactso,
nepeaaya u norpediieHue
3JIEKTPUYECKON SHEPTUU

YCTpOoUCTBO U IPAKTUYECKOE
[IPUMEHEHHUE IIEKTPUYECKOT0 3BOHKA,
reHeparopa IepeMeHHOro ToKa,
JIMHUU JJIEKTpoIepeaay

https://m.edsoo.ru/a7517812

https://m.edsoo.ru/6ac54bc2

https://m.edsoo.ru/98fd794e

https://m.edsoo.ru/5b6e7722

https://m.edsoo.ru/1bb9e9b1

20

DKOJIOTMYECKUE PUCKHU TTPU
IIPOU3BO/ICTBE JIEKTPOIHEPTUH.
KynsTypa ncnonb3oBanus
IIEKTPO3HEPTUH B TOBCEIHEBHOMN

https://m.edsoo.ru/f751e3ad




21

22

KHU3HHU

MexaHnnyeckue BOJHBI, YCIOBHS
pacnpoctpanenus. [lepuon.
CkopocThb pacnpocTpaHEHHS U JUIMHA
BouiHbI. [lonepeunsie U NpoaoIbHbIE
BOJIHBI

3Byk. CxopocTb 3ByKa. ' poMKOCTh
3ByKa. Beicora Tona. TemOp 3Byka

https://m.edsoo.ru/f66aab18

https://m.edsoo.ru/f344ef71

23

24

25

3JI€KTpOMaFHI/ITHI)I€ BOJIHBI, UX
cBolicTBa U ckopocTk. [Ikama
9JICKTPOMArdHMTHBIX BOJIH

[TpuHIUTIBI paIHOCBS3U U
TCIICBUACHUS. PaBBI/ITI/Ie CpeI[CTB
cBa3u. Paguonokanusa

KoHnTtponbHas padora «Konebanus u
BOJIHBI»

https://m.edsoo.ru/f575da87

https://m.edsoo.ru/fac4d6bb

https://m.edsoo.ru/51921a96

26

[IpsimonrHENHHOE pacpOCTpaHEHHE
CBETa B OJJTHOPOJHOM Cpejie.
ToudeuyHbIil HICTOYHUK cBeTa. JIyd
cBETa

https://m.edsoo.ru/ecc67fbd

27

OTtpakeHue cBeTa. 3aKOHBI
oTpaxkeHus ceera. [loctpoeHue
M300paKeHU B MJIOCKOM 3epKaje

https://m.edsoo.ru/f93a7f3a

28

29

IIpenomnenue ceera. [lonHoe
BHYTpPEHHEE OTpa’KeHUE.
IIpenenbHBIN yroa MOJIHOTO
BHYTPEHHETO OTPaAKEHUS

JlaGopatopHas pabora «3mepenue

https://m.edsoo.ru/b84d3bce

https://m.edsoo.ru/63c67a56




30

IMOKa3aTeyid IMPEJIOMIICHUA CTEKIIA»

JIunssl. [TocTpoenue n3obpakeHuil B
nuH3e. Popmysia TOHKOM JIMH3HI.
VYBenuueHue N1H3bI

https://m.edsoo.ru/5472dd85

31

JlaboparopHas paboTa
«HccnenoBanue CBOMCTB
U300paXEHUH B TUH3AX)

https://m.edsoo.ru/b3a2484b

32

33

34

Hucnepcus csera. CI0XKHBIH COCTaB
6enoro csera. L{Bet. JJabopaTopHas
pabora «Habitoienue aucrepcuu
CBETa»

HNutepdepennus ceera. udpakmus
cera. JluppaknuonHas pemeérka

HOHepe‘lHOCTB CBCTOBBIX BOJIH.
HOJ'IHpI/BaI_II/ISI CBCTa

https://m.edsoo.ru/faf7{386

https://m.edsoo.ru/32d4c656

https://m.edsoo.ru/673347ce

35

OnTuyueckue npudOpsI ¥ yCTpoiicTBa
U YCJIOBHUSI UX 0€3011aCHOTO
IPUMEHEHHS

https://m.edsoo.ru/9f12c¢94e

36

37

38

I'paHu1Bl IPUMEHUMOCTH
KJIacCH4ecKor MexaHukH. [locTymarel
CIIEUAJILHON TEOpUHU
OTHOCUTEJIbHOCTH

OTHOCHUTEIBLHOCTh
OIHOBPCMCHHOCTH. 33M€21J'IGHI/IG
BPEMCHH U COKpAIICHUC NJINHBI
SHCpI‘ W U UMITYJIBC pCHHTHBHCTCKOﬁ

JacCTUIbI. CBsI3b MacChl C 3HepTI/IeI>'I n
HUMITYJIbCOM. 3Hepr1/15[ ITOKOA

https://m.edsoo0.ru/b246554b

https://m.edsoo.ru/368c57be

https://m.edsoo.ru/cdba9f4e




39

40

KoHnTtponbHas pabora «OnrTuka.
OcHOBBI cIELIMANIBHON Teopun
OTHOCUTEJIBHOCTH

®otonsl. Dopmyna I1nanka. DHeprus
U UMIYyJIbC POTOHA

https://m.edsoo.ru/46edc9e2

https://m.edsoo.ru/eedc67f5

41

OTKpBITHE U HCCIEN0BaHNE
dororddekra. OnbiTe A. T
CroneroBa

https://m.edsoo.ru/97eab8d4

42

43

44

45

3akonbl poTtodddekra. YpaBHEHHE
Oiiamreitaa 1t porodaddexra.
«KpacHas rpanuna» porosddexra

Hasnenue cera. OnwiThl I1. H.
JleGeneBa. XuMuueckoe ACHCTBHE
CBeTa

TexHuYeckue ycTporucTBa u
NPaKTUYECKOEe MPUMECHEHUE:
dboTorneMeHT, PoTOIATUHK,
COJIHEUHas1 baTapesi, CBETOIUO/

Pemienne 3amad mo Teme «DIIEMEHTBI
KBAaHTOBOM OITHKI)

https://m.edsoo.ru/2e768471

https://m.edsoo.ru/e153¢199

https://m.edsoo.ru/e3ab6eas

https://m.edsoo.ru/fed96bc6

46

Mogens atoma Tomcona. OMBITE

Pesepdopmaa o paccessHUIO 0-4acTHIL.

ILtanerapHast Mogenp aToMa

https://m.edsoo.ru/ba433c76

47

48

IToctynatel bopa

Wznyyenue u noriorienue GOTOHOB
IIPH IIEPEXOJI€ aTOMa C OJTHOTO
YPOBHsI SHEPIUU Ha Apyrou. Bunsl
CIIEKTPOB

https://m.edsoo.ru/45ee9829

https://m.edsoo.ru/2b8a47f1




49

50

51

52

BoaHoBEIe cBOMCTBA yacTHIl. BOJHEI
ne bpoia. KopnyckynsipHo-
BOJIHOBOM Jyasin3M. CIIOHTaHHOE U
BBIHYKJICHHOE U3ITy4YEeHUE

OTtkpeITHE PaIUOAKTUBHOCTU. OTBITHI
Pesepdopaa no onpenenenuto
COCTaBa PaJIMOAKTUBHOTO U3TyYCHUS

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

OTKpBITHE IPOTOHA U HEUTPOHA.
H3otomnbl. Anba-pacna.
DNEKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacman. 'amma-u3nydyenue

https://m.edsoo.ru/fa995ab1l

https://m.edsoo.ru/ae3cad42

https://m.edsoo.ru/421844c4

https://m.edsoo.ru/28f5e132

53

DHeprusi CBsI3U HYKJIOHOB B si/Ipe.

S nepubie peakuuu. A nepHbii
peakTop. [IpoOrembl, TepCreKTUBHI,
JKOJIOTUYECKHUE ACIIEKTHI SIAEPHON
JHEPreTUKHU

https://m.edsoo.ru/66b9f3el

54

55

OnemeHTapHble YacTUllbl. OTKpBITHE
no3UTpoHa. MeToab! HaOMOICHUS U
PEruCTpaLMK DJIEMEHTAPHBIX YaCTHLI.
Kpyrnslii cron «@yHaaMeHTalIbHbIE
B3auMoaencTBusa. ETMHCTBO
(bu3nUecKoil KapTHUHBI MUPA»

Oransl pa3BUTHS ACTPOHOMHUHU.
[IpuknanHoe U1 MEUPOBO33PEHYECKOE
3HauUEHUe acTpOHOMUU. Bun

https://m.edsoo.ru/e9fdd819

https://m.edsoo.ru/47714642




56

3B&3tHOTO Heba. Co3Be3aus, ipKue
3BE3/bI, INIAHETHI, UX BUJIMMOE
nekenne. ConHeynas CUCTEMA

Counune. ConHeunast akTUBHOCTD.
Uctounuk sueprun CoJiHila v 3BE311

https://m.edsoo.ru/2aecae422

57

58

3BE3/bI, X OCHOBHEBIE
XapaKTEePUCTUKU. 3BE3/IbI TTIABHOU
MIOCJIEI0BAaTEIbHOCTH. BHyTpeHHEee
crpoenue 3B€311. COBpeMEHHbIE
MIPEACTABICHUS O IPOUCXOKACHUH U
sBotounu CoJiHLA U 3BE3]

Muneunsiii [1yte — Hama I'anakTuxa.
[Tonoxenue u auxenue ConHia B
lanaktuke. ['anaktuku. YEpHbie
JBIPBI B IAPAX FAIAKTUK

https://m.edsoo.ru/87fe5a43

https://m.edsoo.ru/b483a86f

59

Bcenennas. Pazberanue raiakTuk.
Teopus bonbmoro B3peIBa.
PenukroBoe uznyuenue.
MertaranakTtrka

https://m.edsoo.ru/8bdaf7d2

60

61

62

63

Hepemennsie nmpob6ieMbl aCTpOHOMUU

KonrtponbHas pabora «1eMeHTHI
ACTPOHOMMH U aCTPOPUIUKI»

O6o0matomuii ypok. Pois ¢pusuku u
aCTPOHOMHUH B IKOHOMHUYECKOMH,
TEXHOJIOTUYECKOM, COLTMATLHON U
ATHYECKOH cepax NesTeTbHOCTH
YyeJoBeKa

O6o06matomuii ypok. Ponbs 1 mecto

https://m.edsoo.ru/dec5d24b

https://m.edsoo.ru/fblfaeda

https://m.edsoo.ru/6b1b47b9

https://m.edsoo.ru/2522c6¢f




64

65

(GU3UKU ¥ aCTPOHOMUM B
COBPEMEHHOM HAyYHOU KapTUHE MUPA

O6o06maromuii ypok. Posb
(U3HYECKON TeOprH B
(hOpMUPOBAHHUH TTPEJICTABICHHIA O
(bu3HYECKOM KapTHHE MUPa

Ob6o6maromuii ypok. Mecto
(GU3UYECKON KapTHUHBI MUpa B 001IIEM
psly COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX NIPEJCTABICHUNA O IPUPOJIC

https://m.edsoo.ru/cfd73796

https://m.edsoo.ru/81ad3288

66

PesepBHBI ypok. MarHuTHOE 110JI€.
DNeKTpOMarHuTHAas MHIYKIIHS

https://m.edsoo.ru/6e59e3eb

67

68

PesepBubiit ypok. Ontuka. OCHOBBI
CIIEHUAIILHON TEOpUHU
OTHOCHUTEIIBHOCTH

Pesepuslit ypok. KBantoBas ¢usnka.

DneMEHTHI aCTPOHOMUU U
acTpopU3UKHU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

https://m.edsoo.ru/c637b146

https://m.edsoo.ru/324d4c87







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI

10 KJIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

10.1

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'IbHOI71 nporpaMmal CpeaHeEro oﬁmero 06pa3OBava

JleMOHCTpUpOBaT, Ha NpPUMEpaxX poJib M MecTo (u3MKu B
(hopMUPOBAaHMHM COBPEMEHHOW HAy4yHOW KapTHHBI MHpa, B Pa3BUTUU
COBPEMEHHON TEXHUKHU M TEXHOJIOTMH, B MPAKTUYECKOU NESATEIbHOCTH

moaei

10.2

Y4YuUTBIBaTh TPAHHIIBI IPUMEHEHUS U3YyYCHHBIX (U3NYECKUX MOIECTICH:
MaTepuaibHas TOYKA, MHEPHHANbHAs CHCTEMa OTCYETa, aOCONIIOTHO
TBEPOE TEJO, UICATIBbHBIN I'a3; MOAEIN CTPOEHUS I'a30B, )KUJIKOCTEN U
TBEPABIX TEJ, TOYEYHBIM JIIEKTPUYECKUN 3apsAl — IpU PEUICHUH

¢busnveckux 3a1aq

10.3

10.4

Pacnio3naBath (usmueckue sBieHUs (IPOIECCH) U OOBICHATh MX Ha
OCHOBE 3aKOHOB MEXaHHKH, MOJEKYJISIPHO-KUHETUUYECKOW Teopuun
CTpPOCHMsI  BELECTBA U  JJIEKTPOJUHAMHMKHU: PpPAaBHOMEPHOE U
PaBHOYCKOPEHHOE IPsIMOJUHEIHOE JBU)KEHHE, CBOOOAHOE IMaJeHHe
T€d, JABWXKEHHE IO OKPYXHOCTHU, WHEpLUs, B3aUMOJCICTBUE TE;
mupdy3usi, OpOYHOBCKOE JBHUIXKEHUE, CTPOCHHE KHUAKOCTEH U
TBEPABIX  TeN, U3MEHeHHe oObéMa Tel TMpU  HarpeBaHUU
(oxJlaXkieHnn), TelJIOBOE paBHOBECHE, HCIApEeHHe, KOHJIEHCallus,
IJIaBJICHUE, KpUCTAJUIM3allMs, KWUIIEHHE, BJIaXXHOCTh BO31yXa,
MOBBIIICHNE JABJICHUS ra3a MNPy €ro HarpeBaHUU B 3aKPBITOM COCY/IE,
CBA3b MEXAYy I[apaMeTpaMH COCTOSIHMSI Ta3a B M30IpoLeccax;

QJICKTpU3alus TEI, B3aUMOJICHICTBHE 3apgaa0B

OnuceiBaTh MEXaHWYECKOE JBIKEHHE, UCHOIb3ysd (u3nyeckue
BEJIMYUHBL: KOOPJHMHATA, IIyTh, IEpEMEIIEHUE, CKOPOCTb, YCKOPEHHE,
Macca Tella, CWIa, WMIYJIbC Tella, KWUHETUYECKas DHEPIus,
MOTEHIMabHasl JHEpPrHs, MeXaHudeckas pabora, MexXaHU4ecKas
MOIITHOCTh; TIPU ONMMCAHUH MPABUIBHO TPAKTOBATh (PU3NYECKHI CMBICIT
UCIOJIb3YEMBIX BEJIMYHMH, MX OOO3HAu€HUs M €AMHUIIbI, HaXOAWUTH
(hopMyIibl, CBSI3bIBAIONINE JAHHYIO (PU3NYECKYIO BEIIMYUHY C APYTUMU

BCINM4YMHaMuU

10.5

OnuceiBaTh HU3YUYCHHBIC TCIIJIOBLIC CBOMCTBA TE€I U TEILUIOBBIC



10.6

10.7

10.8

SIBJICHUSI, UCHOJBb3ys (U3MUECKUE BEJIMYMHBI: JIaBJICHHUE Tasa,
TEMIEpaTypa, CPEAHSs KHHETUYCCKas OSHEPIrUs XaoTHYECKOIro
JBYDKCHHSI MOJICKYJ, CpEAHEKBaJIpaTH4Has CKOPOCTb MOJICKY,
KOJIMYECTBO  TEIUIOTHI, BHYTPEHHsSS JHeprus, pabora rasa,
KOd(pPUIIMEHT TOJIE3HOr0 JEWCTBUS TEIJIOBOTO JBUTATENsS, IpHU
ONHUCAaHUU MPaBHIILHO TPaKTOBATh busnueckuit CMBICIT
UCIIOJIb3YEMbIX BEJIWYHMH, WX OOO3HAYCHHS M CIUHUIIBI, HAXOIUTh
(bopMyIIbl, CBS3BIBAIOIINE JAHHYIO PU3HUECKYIO BETHUUHY C APYTHMHU

BCIIMYHUHaAM

OnuceiBaTh M3y4YeHHBbIE JJEKTPUUECKHE CBOWCTBA BEIECTBA U
JNIEKTPUYECKUE  SIBIICHUs  (TPOILECCHI), HCIONB3ys (hU3HUECKHe
BEJIMYUHBI: ANEKTPUYECKUN  3apsf, JJIEKTpUYECKOE  TIOJIE,
HanpspKEHHOCTh  TMOJIA, TMOTEHIMANl, Pa3HOCTh MOTEHILHAJOB;, MpH
OMMCAaHUU TPABWILHO TPAKTOBATh (PU3NYECKUI CMBICI HCIIOJIb3yEeMbIX
BETMYMH, WX OOO3HAYCHHS W CJWHUIIBI;, YyKa3blBaTh (HOPMYIIBI,
CBS3BIBAIOIIME JAaHHYIO (U3MYECKYl0 BEIUYMHY C JAPYTUMHU

BCINYNHaMN

aHaIM3UpoOBaTh (PU3MUYECKHE MPOLECChl M SABJICHMS, HCHOIb3Ys
¢u3nyeckye 3aKOHbI U MIPUHLUIBL: 3aKOH BCEMUPHOIo TArotenus, I, 11
n III 3akonsl HproTOHA, 3aKOH COXpaHEHUS MEXAaHWYECKOM SHEPIHH,
3aKOH COXPaHEHUs MMITYJIbCA, IIPUHLAI CYNEPIO3ULUN CUJI, TIPUHIIUIT
paBHOIIpaBUs  HHEPLUAIBHBIX CUCTEM  OTCUETa; MOJIEKYJIIPHO-
KMHETUYECKYH) TECOPUIO CTPOEHUsS BEIECTBA, ra30BbIE 3aKOHBI, CBA3b
CpPEeIHEW KHHETUYECKOM SHEPruU TEIUIOBOIO JBHUKEHUS MOJEKYN C
aOCOJIIOTHOW TeMITepaTypoi, MEepBBIA 3aKOH TEPMOJAMHAMUKH, 3aKOH
COXPAaHEHHs DJJIEKTPUUYECKOro 3apsaa, 3akoH KynoHa; npu 3ToM
pa3nuyath CIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €0 MaTeMaTH4YecKoe

BBIpAKEHHUE U YCIIOBUS (TPaHMIIbl, 00JIaCTH) IPUMEHUMOCTH
OOBACHATH OCHOBHBIC MPHUHIIUIBI JCUCTBUS MAIWH, NPUOOPOB U
TEXHUYECKUX YCTPONCTB; pa3inyarh YCJIOBUS HX O€30MacHOro

HCIIOJIb30BaHUS B IIOBCEIHEBHOM KHU3HHU

10.9

BbINOMHATE SKCIIEPUMEHTHI IO UCCIIE0BAHUIO0 (PU3NYECKUX SIBICHUN U
IIPOLIECCOB C UCIIOJIB30BAHMEM IPSIMBIX M KOCBEHHBIX U3MEPEHUI; TIPU
5ToM (GopMyIHpOBaTh NpodieMy (3alady) MU THIOTE3y Yy4eOHOro
JKCIIEPUMEHTa,  coOMpaTh  YCTAaHOBKY U3  MPEAJIOKEHHOTO

00opynoBaHusl, MPOBOIUTH OMBIT U (POPMYITHPOBATH BHIBOIBI

10.10

OCYIHCCTBJ'IS[TB IpsAMbIC W KOCBCHHBLIC H3MCPCHUMA (i)I/ISI/I‘-IeCKI/IX

BEJIMYMH; MPU 3TOM BBIOMpATh ONTUMAIbHBIA CIIOCOO U3MEpPEHHsS U



HCIIOJIB30BaTh N3BCCTHHIC METO/IbI OLICHKN HOFpGHIHOCTGfI I/I3MepeHI/1ﬁ

10.11

10.12

HccnenoBaTh 3aBUCUMOCTH MEXAYy (QHUINYECKUMHU BEJIMYMHAMH C
HCIIOJIb30BAHUEM IIPSAMBIX H3MEPEHMM; IIPU 3TOM KOHCTPYHPOBATh
YCTAHOBKY, (pUKCHpOBaTh pe3yabTaThl MOJYYCHHOW 3aBUCHUMOCTH
(bu3MUecKrX BEIWYHUH B BUE TAOIUI U rpaduKoB, AeIaTh BHIBOABI O

pe3ybTaTaM UCCICOO0BaHNA

CobmromaTe mpaBmiia  0O€30MAaCHOTO  Tpyda TPU  MPOBEIACHUU
UCCIICIOBAaHU B  paMKax y4eOHOro SKCIEpHUMEHTa, Y4eOHO-
HCCIIEIOBATENIBCKOM M MPOECKTHOM JEATEIIBHOCTH C MCIOJIb30BaHUEM

M3MEPUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYyI0BaHUS

10.13

Pemate pacuérHble 3aa4d ¢ SIBHO 33aHHOW (DPM3MYECKON MOMETBIO,
UCHOJNb3ys (PU3MUECKHE 3aKOHbl M NPHUHIMIIBI, HAa OCHOBE aHalIM3a
yCIOBHUSA  3aJaud  BbIOMpaTh  (PU3MUECKYIO MOJAEb, BBLACIATDH
¢dbu3nueckre BENMYUHBI U (HOPMYIIBI, HEOOXOIUMBIE ISl ©€ PEIICHUS,
IIpOBOAUTD paCLIéTI)I 1 OOCHHUBATH PCAJIbHOCTD INOJYUCHHOI'O 3HAYCHUA

(bu3nuecKoil BETUYNHBI

10.14

10.15

10.16

10.17

10.18

Pemarsn Ka4CCTBCHHBIC 3aJa4yu: BBICTPAUBATDb JJOIT'M4YCCKHU
HCTIPOTUBOPCUUBYIO LCIIOUKY paCCY)KI[eHI/Iﬁ C OHOpOﬁ Ha HN3YUCHHBIC

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

Hcnonp3oBaTh MHpU  pelICHUMM YY4EOHBIX 3aJad  COBPEMEHHbIE
MH(OPMALIMOHHBIE TEXHOJOTMM JUIsl TIOHMCKA, CTPYKTYpUPOBaHMS,
UHTEpIpEeTalMi W NPEACTABICHUS y4eOHOW W HAy4YHO-IOMYJISIPHOU
uH(pOpMalUY, TOJYYEHHOM M3 Pa3IUYHBIX HUCTOUYHUKOB; KPUTHUUYECKH

AHAJIU3UPOBATD MMOJIYI4aCMYHO I/IH(I)OpMaI_II/IIO

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

MHpa, B pa3BUTUC TCXHUKH U TEXHOJOTHI

Hcnonp3oBaTth TeopeTnyeckue 3HaHUSA MO (U3MKE B IOBCEAHEBHOU
YKU3HH 11 oOecrieueHns 0€30MacHOCTH MpU O0palleHnH ¢ pudopaMu
U TEXHUYECKUMH YCTPOMCTBAMHM, JJsI COXpPAHEHUS 3I0pOBbS MU

CO6JIIO,I[CHI/I}I HOPM 5KOJIOTHUYCCKOTO ITOBCACHHUA B Opr>K8.IOH.[CI>i cpeac

PaGoTtate B rpymnie ¢ BBIINOJIHEHUEM PA3JIUYHBIX COLUAIBHBIX POJIEH,
IUIAaHUPOBaTh  paboOTy  TPYIIbI, PAUOHAIBHO  paCHpPEneNiTh
00S13aHHOCTH U IIJIJAHUPOBAaTh JEATEIbHOCTh B HECTaHJAPTHBIX
CUTYyallUsIX, aJIeKBaTHO OLIEHMBAaTh BKJIAJl KaXXJIOTO W3 yYaCTHUKOB

IPYIIIBI B peLIeHHE pacCMaTpUBAEMON MTPOOJIEMBI



11 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThI 0CBOEHHUSI OCHOBHOM
00pa3oBaTeJbHOM MPOrPaMMBbl CpeHero 001ero odpa3soBaHusi

11.1

11.2

JleMOHCTpHpOBaTh Ha TMpUMEpax polb W MecTo (U3MKH B
(OopMHpPOBAaHUN COBPEMEHHOM Hay4yHOM KapTHHBI MUpPA, B Pa3BUTHU
COBPEMEHHOM TEXHMKH W TE€XHOJOIHH, B IPAKTUYECKON ACATEIbHOCTU
JFO/IEH, IETTOCTHOCTD U €IMHCTBO (PU3UUECKOM KapTHHBI MUPa

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

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

11.3

114

Pacnio3naBate ¢u3uueckue siBIeHUS (MIPOIECCHl) U OOBSICHATh MX Ha
OCHOBE  3aKOHOB  JJIEKTPOAMHAMUKM M  KBAaHTOBOH  (pusuku:
JIEKTPUUYECKasi MPOBOJUMOCTb, TEIJIOBOE, CBETOBOE, XMMHUYECKOE,
MarHuTHO€  JEHCTBUS  TOKa, B3alMOJIecTBHE MarHuroB,
AJNIEKTPOMAarHuTHasE MWHAYKLUWA, JCHCTBHE MArHUTHOrO TMOJsI Ha
IPOBOJHUK C TOKOM U JBWXKYIIMHCA 3apsl, 3JIEKTPOMarHuTHbIE
KonebaHus W BOJHBI, MPSIMOJMHEHHOE pacHpoOCTpaHEHUE CBETa,
OTpaXEHHE,  TNpeloMIIeHHe, UuHTephepeHIus, Audpakuus u
MoJIApU3alusl CBEeTa, AMCIEPCHUsS CBETa, (OTOANEKTPUUECKUM 3 PeKT
(potoaddekt), cBeToBOE AaBleHHWE, BO3HHUKHOBEHHME JIMHEWYATOTO
CIeKTpa aToMa BOJOpPOJA, €CTECTBEHHass M  HCKYCCTBEHHas

PAaAuOaKTUBHOCTDH

OmnuceiBaTh  W3yueHHBIE CBOMCTBAa  BeIIeCTBA  (DJIEKTPHUECKUE,
MarHUTHBIE, ONITUYECKHE, JIEKTPUIECKYIO MPOBOJAUMOCTD Pa3IMUHBIX
Cpel) U DJIEKTPOMAarHUTHbIE sBJIEHUS (TPOIECCHI), HCIOJIb3Ys
¢usnyeckue  BEIMUYUHBI:  AJIEKTPUUYECKUM  3apsa, cuila  TOKa,
ANEKTPUYECKOE  HANpsOKEHUE,  AJIEKTPUYECKOE  COMPOTUBIICHHE,
pasHocth moteHnuanoB, JJIC, pabora TOoka, WHAYKIHS MarHHUTHOTO
nonsi, cuima Awmmepa, cwia JlopeHna, HMHIYKTHBHOCTb KaTYIIKH,
9HEpPrus 3MEKTPUUECKOT0 W MArHUTHOTO MOJEH, MepuoJl M YacToTa
KoJieOaHu# B KoJIeOaTEIbHOM KOHTYpE, 3apsij U CHjIa TOKa B MPOIEcce
TapMOHUYECKUX AJIEKTPOMArHUTHBIX KoJIeOaHuH, boxycHoe
paccTosiHHE€ M ONTHYECKas Cuja JIMH3BI, NPU OMUCAHUU MPAaBUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIOJB3YEMbIX BEJIHYMH, HX
0003HAYeHHUST W CIUHMIBI, YKa3blBaTh (OPMYIBI, CBS3BIBAIOIINE

JaHHYI0 (PU3MYECKYIO BEJTUUHHY C APYTUMHU BETMYUHAMU



11.5

11.6

OnuceIBaTh HU3Yy4YCHHBIC KBAHTOBBIC SABJICHUA U IMMPOLCCCHI, UCIIOJIb3Ys
(bmuqecxne BCJIMYUHBI: CKOPOCTb JJICKTPOMATrHUTHBLIX BOJIH, AJIMHA
BOJIHBI M 4YaCTOTa CBE€TA, JSHEPIrusd MU HNMIIYJIBC (I)OTOHa, Mepruoag
moiaypacmnaga, OSHEpPIrusd CBsA3HM AaTOMHBIX SAACP, IHIpH OIMCaHHUHU
IIpaBUJIBHO TPaKTOBATb (1)I/IBI/II-IGCKI/II\/JI CMBICJT UCITIOJIb3YCMbIX BCJIIMYHH,
nXx 0003HAUYCHUS H CAWHUIIBI, YKa3bIBaTb q)OpMy.]ILI, CBA3BIBAIOIIUC
JaHHYIO q)HBH‘leCKYIO BCIIMYHHY C APpYI'UMHU BECINYMNHAMU, BEIYHUCIIATH

3HA4YCHUC (bHSH‘IGCKOfI BCJINYHHBI

Ananmu3upoBath (U3MYECKHE TPOLECCHl W SBICHHS, HCIOIb3YS
¢usnveckne 3aKOHBl M OPUHIUNBL  3akoH Oma,  3aKOHBI
MOCJIEAOBATEIBHOTO M TAapajUIeIbHOTO COCIMHECHUS TPOBOJIHUKOB,
3akoH [[xoyns — JleHua, 3aKOH 3JI€KTPOMAarHUTHOM MHAYKIIMM, 3aKOH
MPSIMOJIMHEHHOTO paclpOCTPAHEHUSI CBETa, 3aKOHBI OTPAYKCHHS CBETA,
3aKOHBI ~ NPEJOMJICHUS  CBETa, YypaBHCHHE ODWHINTEWHA  JIJIs
dotorddekra, 3aKOH COXpaHCHHUS DHEPTUU, 3aKOH COXpaHEHUS
UMITyJIbCA, 3aKOH COXPAaHEHHUS SJIEKTPHUECKOro 3apsjia, 3aKoH
COXpPaHEHHUsT  MacCOBOI'O  YHWCJA, TMOCTYynaTtel  bopa, 3aKkoH
palMOaKTUBHOIO pacnaja; TMpH O3TOM pa3lin4yarh CIOBECHYIO
(bOpMyIHPOBKY 3aKOHA, €r0 MAaTEMAaTHYECKOE BBIPAKCHUE M YCIOBHUS

(TpaHuIIBI, 00IACTH) TPUMEHUMOCTH

11.7

OHpeIleJISITI) HaIpaBJICHUEC BCKTOpPAa HWHAYKIHMKU MArHuTHOIO II0JIA

MMPOBOAHHKA C TOKOM, CHJIbI AMnepa H CHJIbI HopeHL[a

11.8

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

3€pPKaJioM, TOHKOU JIMH301

11.9

BBIOMHATE SKCIIEPUMEHTHI TI0 UCCIIET0BAHUI0 (PU3NYECKUX SIBICHUN U
MIPOLIECCOB C MCIIOJIH30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHHI; MpH
sToM (opmyaupoBaTh MpoOiemMy (3aady) W THUIIOTE3Y Y4eOHOTO
OKCHEPUMEHTa,  COOMpaTh  YCTAaHOBKY M3  TIPEIIIOKEHHOTO

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

11.10

11.11

11.12

OCYHICCTBJ'I?ITI) npsAMbIC W KOCBCHHBLIC H3MCPCHUMA (1)I/ISI/I‘~IGCKI/IX
BCJIMYHH, IIPU 3TOM BLI6I/IpaTB ONTUMAJIBHBIA CIIOCO0 HU3MCPCHUA U

HCIIOJIB30BaTh N3BCCTHHIC METO/IbI OLICHKHU HOTpCHIHOCTCﬁ I/IBMCpCHI/Iﬁ

HccnenoBaTh 3aBUCUMOCTH (PU3MUECKUX BEJIWYHMH C HCHOJIb30BAHUEM
NpsIMBIX ~ M3MEPEHWH; TMpPU OITOM KOHCTPYHMPOBAaThb YCTAHOBKY,
¢bukcupoBaTh pe3yiabTaThl IMOJTYYEHHONW 3aBUCUMOCTH (PU3UUYECKHX
BEJIMYUH B BUJE TaOIMIl U TpadUKOB, JeNaTh BBIBOBI [0 Pe3yJIbTaTaM

HUCCICIOBAaHUA

CobmomaTe mpaBuia 0Oe30MacHOrO Tpyna MpH  [POBEIECHUU



WCCIeOBaHUNH B paMKax ydeOHOTO JKCHepUMeHTa, Yy4eOHO-
HCCJIEN0BATENbCKON U MPOEKTHOW AEATEIBHOCTU C UCIIOJb30BAHUEM

WU3MEPUTENIbHBIX YCTPONCTB U JaOOPaTOPHOTO 000PYI0BaAHUSA

11.13

Pemate pacuérHple 3aa4M C SIBHO 33JaHHONW (DPU3NYECKON MOJENbIO,
UCHOJb3ysd (PU3MUECKUE 3aKOHbl M INPUHIMIIBI, HAa OCHOBE aHalIM3a
yCIOBHUSA  3aJaud  BbIOMpaTh  (PU3MUECKYIO MOJAEb, BBLACIATDH
¢du3nueckre BENMUYUHBI U (OPMYIIBI, HEOOXOIUMBIE ISl €€ PEIICHUs,
IIpOBOAUTD paC‘-IéTBI 1 OLOCHHUBATH PCAJIBHOCTD MOJJIYYCHHOTO 3HAUYCHUA

(bu3nuecKoil BeTUYNHBI

11.14

11.15

11.16

Pemarr ~ kauecTBeHHBIE  3aJayu: BBICTpAauBaTh  JIOTUYECKHU
HEMPOTUBOPEUUBYIO LIEMOYKY PACCYKICHHUM C OMOpPOil HAa M3y4eHHbIE

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

Hcnonp3oBaTh mpu  pemieHUd yueOHBIX 3aJad  COBPEMEHHBIC
MH()OPMAIIMOHHBIC TEXHOJIOTMH JUIS TIOMCKA, CTPYKTYPUPOBAHWS,
WHTEPIpETAlMd M TPEJCTABICHUS Y4YeOHOH W HAyYHO-TIOMYJISIPHOM
nH(OpMAaLIUY, TOJYYEHHON U3 Pa3sNUYHBIX HCTOYHHKOB; KPUTHUECKH
aHAJIM3UPOBATH MOTYYaeMyI0 HH(OPMALIUIO

OOBSCHATh MPUHIUIBI ACHCTBHUS MAaIIUH, MPHUOOPOB U TEXHUYECKHUX
YCTPOMCTB; pa3iuyaTh YCJIOBUS MX O€30MaCHOTO HCIOJIb30BAaHUS B

HOBCEIHEBHOU KU3HU

11.17

[IpuBoauTE HpHUMEpHl BKJIala POCCUHCKUX U 3apyOEKHBIX YUEHBIX-
(M3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE IMPOLIECCOB OKPY’KAIOIIETO

MHpa, B pasBUTUC TCXHUKH U TEXHOJIOTHI

11.18

11.19

Hcnonp3oBaTth TeopeTnyeckue 3HaHUSA MO (U3MKE B IOBCEAHEBHOU
KHU3HU 17151 o0ecriedeHns 6e30MacHOCTH Ipu o0palleHuy ¢ pudopamu
U TEXHUYECKUMH YCTPOMCTBAMM, MJISi COXpPAHEHUs 3[0pPOBbS U

cOOJII0ICHUSI HOPM SKOJIOTMYECKOT0 MOBECHHUS B OKpY Katollel cpefie

PaGorarp B rpymnme ¢ BBIIOJIHEHHUEM DPA3JIMYHBIX COLMAIBHBIX pOJIEH,
IUTAaHUpOBaTh ~ pabOTy  IpyHNbl,  PAlMOHAIBHO  pacHpeaessTh
0053aHHOCTM M IUIAHUPOBaTh JIEATENbHOCTh B  HECTaHAAPTHBIX
CUTyalUsX, aJEKBATHO OLIEHMBAThb BKJIAJ KaXIOr0 U3 YYaCTHUKOB

TPYIIIBI B pELIEHHE paccMaTprUBaeMoil MpooIeMbl




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KITACC

Kon Koxa npoBepsiemoro
pasaena JJIeMEeHTA

IIpoBepsiemMble 3J1eMeHTBHI COIeP:KAHUS

OU3NKA 1 METOJbI HAYYHOI'O IIO3HAHN A

1.1

1.2

®uzuka — Hayka o npupoae. Hayunbie
METO/bI MMO3HAHUS OKpYXkaroiero Mmupa. Poib
JKCIIEPUMEHTa M TEOpUH B  Ipoliecce

MIO3HAHUS IPUPOJIBI. DKCIIEPUMEHT B (pr3mKke

MonenupoBanue (U3MYECKUX SBICHUH WU
nporeccoB. Hayunsie runores3sl. duznueckue
3aKOHBI U TeOpuH. ['paHUIBl TPUMEHUMOCTH
¢buznyeckux 3aKOHOB. [punumn
coorBercTBUs. Pomp u Mecto Qu3MKH B
(GOpMHUpPOBaHMM  COBPEMEHHOW  Hay4HOM
KapTUHBI MUpa, B PAKTHYECKON

eI TEILHOCTH JTI0AeH

MEXAHHWKA

2.1

KMHEMATHKA

Mexanngeckoe JABUXKCHUC. OTHOCUTENLHOCTh
MCXaHHUYCCKOIo JIBUKCHUSI. Cucrema orcuéra.

Tpaexropus

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

MIEpEMENICHUH U CII0KEHUE CKOPOCTEN

PaBrOMepHOE U PaBHOYCKOPEHHOE
MIPSIMOJIMHENHOE JIBWKEHUE. I'paduku
3aBUCHMOCTH KOOPJIMHAT, CKOPOCTH,
YCKOPEHHUH, IIyTH u repeMeleHus

MaTepHaHBHOﬁ TOYKH OT BPEMCHHA




2.2

2.1.5

2.1.6

CBoOopaHoe masienne. Y cCKopeHue CBOOOTHOTO

IagacHus

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

LlenTpOoCTpeMHTEIFHOE YCKOPEHHE

TexHuueckue YCTPOMCTBA: CIIUJIOMETD,
JBUKCHUE CHApsAIOB, LENHBIE W PEMEHHBIE
nepenayu

[IpakTueckue paboTHI. N3mepenune
MI'HOBEHHOM CKOPOCTH. Hccnenosanue
COOTHOILUEHUSI MEXIY IMYyTSIMHU, MPOUIEHHBIMU
TEJIOM  3a  IIOCJIENOBAaTEIbHBIE  paBHBIC
IIPOMEKYTKH BPEMEHU IIPU PAaBHOYCKOPEHHOM
JBUKCHUM C HAa4aJlbHOM CKOPOCTBIO, PaBHOU
Hymo. V3yueHne nBUKEHUS IIapUKa B BA3KOU
xuakoctu.  M3ydeHwe — IBWKEHUs — Tela,

OpOILIEHHOT0 TOPU30HTAIBHO

JTMHAMUKA

2.2.1

[TpuHIHD OTHOCHUTEIILHOCTH lNanunes.
IlepBeii 3akoH Herorona. HMHepruanbHbie

CHUCTEMBI OTCUETA

222

223

Macca tena. Cuna. IIpuHnun cynepno3unuu

CHUJI

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

MaTCpHUaJIbHBIX TOUCK

224

2.2.5

3akoH BCEMHUPHOI'O TATOTCHUS. Cua TSHKeCTH.

IlepBas kocMuueckast ckopocTs. Bec tena

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe TpeHue. Cuna TpeHus
CKOJIb)KEHUST M CHJa  TPEHUS  IOKOS.

Koaddunment tpenus. Cuna conpoTUBICHUS



IIpH ABMXKCHUU TEJIa B d)KUAKOCTH HUJIM I'a3€

227

2.2.8

229

HOCTyrIaTeJ'II)HOC M BpamaTCJIbHOC ABHXKCHUC

a0COFOTHO TBEPIOTO Tema

MOMEHT CuJIbl OTHOCUTEIBHO OCH BPALLECHUS.
[Inedo cunbl. YcnoBus paBHOBeCUs TBEPIAOTO
tena B UCO

TexHudyeckue  yCTpPOMCTBA:  MOJMIIUIIHUKY,

JABMXCHUC NCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[IpakTuueckue pabotel. M3yueHue ABMKEHUS
Opycka 10 HAakKJIOHHOH IIJIOCKOCTH IOJ
JeicTBUEM HECKOJbKUX cuil. MccnenoBanue
3aBUCUMOCTH CHJI YIIPYT'OCTHU, BO3HHKAIOMIUX
B JeopMHpYyeMOH TNpyKUHE U PE3UHOBOM
oOpasue, OT BEJWYMHBI HUX JepopManuu.
HccnenoBanue yciioBuid paBHOBECHS TBEPAOTO

TCJa, UMCIOIICTO OCh BPAalllCHUA

2.3

3AKOHbI COXPAHEHN S B MEXAHUKE

2.3.1

I/IMHYJ'ILC MaTepHaﬂLHOﬁ TOYKH, CHCTCMBbI
MaTCpruajJIbHbIX TOYCK. I/IMHYJII)C CHJIBI U

HU3MCHCHUC UMITYJIbCA TCJIa

232

233
234

235

2.3.6

3akoH coxpa”enuss umnyiasca B HCO.
PeakTnBHOE IBIKEHIE

PaboTa cuiibl

MoIHOCTh CHIBI

Kunernueckast s3Heprus MaTepuaibHOU TOUKH.
TeopeMa 0 KHNHETHYECKON YHEPTHUH
[TorennmaneHass sHeprus. [loTeHnmanbHas
SHEPrus yIpyro nepopMUPOBAHHOM
npyxkunbl. [loTeHIManpHas DSHEPrus Tena

BOJIM3HU MOBCPXHOCTHU 3emim

2.3.7

HOTCHLII/IEU'ILHBIG N HCINOTCHIHAJIBHBIC CHIIBI.
CBs13b pa6OTBI HCIMMOTCHIHUAJIBHBIX CHJII C
N3MCHCHUCM MEXaHU4YEeCKOMH SHECpPTrUuun

CHUCTEMBI TECII. 3aKkoH COXpPaHCHUA




MEXaHUYECKOU SHEPTUU

2.3.8

Yrupyrue u Heynpyrue CTOJIKHOBEHHUS

239

2.3.10

TexHuyeckue ycTpoWcTBa: JBUKEHHE PAaKeT,

BOJOMET, KOIIEP, IPYKUHHBIN ITUCTOJIET

[Ipaktuyeckne paboTel. V3ydeHue CBsI3U
CKOpPOCTEM Tel IpU HEYNpPyroM yzaape.
UccnenoBanme cBsizu  pabOTbl  CHIIBI  C

H3MEHCHHEM MEXaHUYeCKOM OHEpPIuu T€jia

MOJIEKYJISIPHAS ©®U3UKA 1 TEPMOAMHAMUKA

3.1

OCHOBBI MOJIEKVJISIPHO-KUHETUYECKOU TEOPUU

3.1.1

OcHOBHBIE MOJIOKCHHS MOJIEKYJISIPHO-
KUHETUYECKOU TEOPUH. BbpoyHoBckoe
nemkenue. uddysus. Xapakrep IBUKEHUS U

B3aHMOHeﬁCTBHH qaCTul BCIICCTBA

Mopgenu CTpoeHus Ta30B, KUIAKOCTEH W
TBEPABIX TeN W OOBICHEHHE  CBOWCTB

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

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

n3mepenue. [llkana remneparyp Lienscus

Mopnens  uaeanpHoro  raza.  OcCHOBHOE
ypaBHEHHE MOJIEKYJISIPHO-KMHETHYECKOM

TEOPHH UACATHHOTO ra3a
AGcomtoTHas TemnepaTypa Kak Mepa cpeaHei
KMHETHYECKOW SHEPrHM TEIUIOBOTO JBU)KEHUS
gactul] ra3a. llkamna remneparyp Kensuna

VpaBuenune Kianelipona — MeHzeneesa.

3akoH /lanbToHA

I'a30BBIC 3aKOHBI. I/I3OHpOI_ICCCBI B NACAJIbHOM
ra3€¢ ¢ IMOCTOAHHBIM KOJIHYCCTBOM BECIICCTBA.

u30TepMa, H30Xopa, u3obapa

TexHnueckue  ycTpoKcCTBa: TEPMOMETD,

O6apometp




3.2

3.1.10

3.2.1

322

[Ipaktrueckue paboTel. M3MepeHue wmacchl
BO3JyXa B KJIaCCHOM KoMmHare. MccnenoBanue
3aBUCUMOCTH MEXIY NapaMeTpaMH COCTOSHUS

pa3peREHHOTO ra3a

OCHOBbI TEPMOJIMHAMUKN

TepMmoauHaMmuueckass cucrema. BHyTpeHH:A
JHEprusi TEPMOJUHAMMYECKOH CUCTEMBI H

Ccnoco0bl €€ U3MEHEHUS

KomuuectBo Temnotsl u pabora. BayrpenHss

OHEPIusa OAHOATOMHOI'O UACAJIBHOI'O ra3a

3.23

Buael Temonepenayu: TEMJIONPOBOJAHOCTD,
KOHBEKIMSA, U3llydeHue. Tenno€émMKocTh Tena.
YienpHass TemI0EMKOCTH BellecTBa. Pacdér

KOJIMYCCTBA TCILIOTHI IIPU TCILIOIICpCaadC

324

3.2.5

3.2.6

[TepBriii 3akoH TepMoauHaMuku. [IpumeHeHue
IIEPBOI0O 3aKOHA  TEPMOIAMHAMUKH K
uzonporeccam. ['paduyeckas MHTEpIIpeTaLns

paboThI Taza

TermoBble MamuHbl. [IpuHIMIBL JOElCTBUA
TEIUIOBbIX MammH. [IpeobpazoBanus sHEpruu
B TemwioBbix MamuHax. KoadounueHt
nonesHoro  geiictBus  (mamee —  KIIM)

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

Bropoit 3aKOH TEPMOJIVMHAMUKH.
HeoOpatumocTs  mpolrieccoB B MPUPOJIE.
TertoBeie JIBUTATENN. DKOJIOTHYECKUE

HpO6JI€MLI TCIITIOOHCPICTUKHA

3.2.7

Texnuyeckue YCTPOMCTBA: JBUTaTElb
BHYTPEHHETO Cropasnus, OBITOBOM

XOJIOAUJIBHUK, KOHAUTTUOHCD

3.2.8

[IpakTuueckue padotsl. U3mepenue ynenbHOM

TEIUIOEMKOCTH

33

AT'PET'ATHBIE COCTOAHNMA BEILECBA. ®A30BBIE ITEPEXO/IbI

3.3.1

Hap006pa303aHHe N KOHACHCAIHUA. I/IcnapeHI/Ie



u KUIICHHE. VY nenbHas TEII0Ta
napooOpa3oBaHus. 3aBHCUMOCTb TEMIIEPATypPbI

KUIICHHUA OT JaBJICHUA

AOCONIOTHAE W OTHOCHTEIbHAs BJIAXKHOCTh

332 Bo3ayxa. HacellenHslit nap
TBépnoe TEJIO. Kpucrannueckue u
3133 amopdHble Tena. AHU3ZOTPONHUS  CBOWCTB
o KPUCTAJLJIOB. Kunkue KpHUCTaJUIbIL.
CoBpeMeHHbIE MaTepHalIbl
334 [InaBnenve u KpucCTaUIM3ALMS. Y IeNbHAS
o terioTa miasienus. Cyoaumanus
3.3.5 YpaBHEHHE TEIIIOBOTO OamaHca
TexHuyeckue YCTpONCTBA: TUTPOMETp U
136 MICUXPOMETP,  KaJOPUMETP,  TEXHOJIOTHH
o MOJIy4YEHHUsI COBPEMEHHBIX MAaTepUaJIOB, B TOM
YHUCJIe HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTHH
337 [IpakTueckue paboTHI. N3mepenune
o BJIQXKHOCTH BO3/1yXa
4 DJIEKTPOAMHAMUKA
OJIEKTPOCTATUKA
A1l DnexTpu3anus Tel. JNeKTpuuecKuil 3apsa. JBa
o BU/JIA AIEKTPUUECKUX 3aPsI0B
[IpoBoaHMKH, TUDIIEKTPUKU u
4.1.2
TIOTYTIPOBOTHUKHU
4.1.3 3aK0H COXpaHEHUs AIEKTPUIECKOTO 3apsiaa
4.14 B3aumopeiictBue 3apsanoB. 3akon Kymnona
4.1 Onektpuueckoe  mnone.  HanpsxkéHHoCTh
115 3IEKTPUUYECKOTO MOJIA. [MpunHIMT
o cynepriosuniui.  JIuHMM ~ HAOPsHKEHHOCTH
3IEKTPUUYECKOTO TOJIS
n PaGora cumnm 3IEKTPOCTATHYECKOTO  MOJS.
o ITorenmman. Pa3zHocTh MOTEHITHAJIOB
417 [IpoBOAHMKM W JUAJIEKTPUKUA B IMOCTOSTHHOM

JJeKTpuyeckoM  moisie.  Jluanekrpuyeckas




IIPOHUIIACMOCThb

DIIEKTPOEMKOCTb. Konpencarop.
OneKTpOEMKOCTh  IIOCKOIO  KOHJIEHCATOpa.

9Hepr1/1;1 3apsXKECHHOI'O KOHACHCATOopa

4.1.10

TexHuueckue  ycTpoHCTBa:  3JIEKTPOCKOIL,
JIEKTPOMETP, DIEKTPOCTaTUYECKasl 3allWTa,
3a3eMJICHHE 3JIEKTPOIPUOOPOB, KOHJEHCATOP,
KCEPOKC, CTPYHUHBIN IIPUHTED

[IpakTueckue paboTHI. N3mepenue

3J'ICKTpOéMKOCTI/I KOHACHCaTOopa

4.2

NOCTOSHHBIN SJIEKTPUYECKUN TOK. TOKU B PA3JIMYHBIX

CPEJIAX

YcnoBus CYHICCTBOBAaHUA IIOCTOAHHOI'O

4.2.1 3JEKTPUYECKOTO TOKa. McTtounuku Toka. Cuna
Toka. [TocTosHHBII TOK
4.2.2 Hanpsixenue. 3akon Oma a1 yyacTka nenu
423 DNEKTPUUECKOE COMPOTUBJICHHE. Y IeJIbHOE
o COTIPOTHUBIICHUE BEIIECTBA
404 [locnenosarenbHoE, napajuiesibHOE,
o CMEIIaHHOE COEIMHEHUE MTPOBOIHUKOB
PaGora snextpuyeckoro Toka. 3akoH Jxoyns
4.2.5
— Jlenna
4.2.6 MOIIHOCTB 3JIEKTPUYECKOTO TOKA
anekTpoaBkymas cuna (mamee — DJIC) wu
427 BHYTpPEHHEE COMPOTUBIICHHE HUCTOYHUKA TOKA.
o 3akon Oma [Isi  TONHOM  (3aMKHYTO)
anekTpudeckoi renu. Kopotkoe 3ambikaHue
DNeKTpOHHAas MIPOBOIMMOCTD TBEPIBIX
408 METaJUIOB.  3aBUCUMOCTb  CONPOTHUBIICHUS
o METaJIOB oT TeMITepaTyphl.
CBepXIpoBOIUMOCTh
429 DnekTpuueckuii Tok B Bakyyme. CBoMCTBa
o 9JIEKTPOHHBIX TTyYKOB
4.2.10 [MonynpoBoaanku. CoOCTBEHHAS U TPUMECHAS




4.2.11

4.2.12

MPOBOJMMOCTh MOJIYTPOBOJHUKOB. CBOMCTBA

p-n nepexona. [TomynpoBoAHUKOBBIE IPUOOPHI

DNEKTPUYECKH  TOK B DJIEKTPOJUTAX.
DIEeKTPOIUTHYECKAS JIUCCOLIAIHNSL.

DneKTpoan3

DIEeKTPUYECKHUI TOK B rasax.
CaMOCTOSTEIbHEIA W HECAMOCTOSATEIbHBIN
paspsan. PaznuuHble THUIBI CaMOCTOSITEIHLHOTO

pazpsaa. Monnus. [1nazma

4.2.13

TexHnuueckue YCTPOMCTBA: aMIiepMeTp,
BOJITMETP, peocTar, MCTOYHUKH  TOKa,
JNEKTpOHarpeBaTelbHbIC npuOopHI,
3JIEKTPOOCBETUTEIIbHBIE TTPUOOPHI, TEPMOMET]
COTMPOTUBIICHUS, BaKyyMHBIN JTHO/L,
TEPMUCTOPHI u (boTOpE3UCTOPHI,

HOJ'IyTIpOBOI[HHKOBLIﬁ Anoa, ralbBaHUKa

4.2.14

[IpakTnueckue paboTHI. N3yuenue
CMEILIaHHOTO COeIMHEHUSI PE3UCTOPOB.

N3mepenne OJIC uUCTOYHMKA TOKa M €ro
BHYTPEHHEro comnpoTtusienus. HaOmronenue

AIIEKTPOITH3a

11 KIIACC

Kon Koanposepsiemoro

pa3aesia 3JIEMEHTA

IIpoBepsiemble 371eMeHThI COACPKAHUS

4 DJIEKTPOAMMHAMUKA
MAT'HUTHOE IIOJIE. JIEKTPOMAT'HUTHA A UHAYKOUA
[Tocrosunble MarHuThl. B3aumopercrsue
431 MOCTOSSHHBIX MarHUTOB
43 MarnutHoe mose. Bekrop MarHuTHOU
nHAyKOud.  IlpuHiun  cymepno3unnu.
432 Jlunun MmarnutHOM wuHAYKIMU. Kaptuna

JUHUM  MarHUTHOM  WHOYKIUU  TIOJS

IIOCTOAHHBIX MarHuTOB



MarauTHOe TMOJ€ MPOBOJHUKA C TOKOM.
KapTuHa nuHHMI 1OJS JUIMHHOTO MPSIMOTO

IIpOBOAHHMKA M 3aMKHYTOI'O KOJIBLEBOI'O

433 NPOBOJHMKA, KAaTYIIKA C TOKOM. OIBIT
Opcrena. BzaumoelicTBrue NpOBOIHUKOB C
TOKOM
434 Cuiia Amriepa, €€ MOyJIb M HallpaBJICHUE
Cuuia JlopeHnna, e€ MOAyJb U HaNpaBJICHUE.
JIBrokeHue  3apsDKEHHOM — 4acTUIBI B
435 OHOPOJHOM MArHMTHOM mone. PaGora
cuiibl JIopeHia
4.3.6 SIBneHue 3NeKTPOMArHUTHON UHAYKIIUU
437 [ToTok BekTOpa MarHUTHOM MHAYKLIUH
O/1C unaykuuu. 3aK0H MEKTPOMarHUTHOM
438 unaykuuu dapanes
BuxpeBoe »snekrpuueckoe mnone. I/C
WHIYKIUA B TIPOBOJHUKE, JBIDKYIIEMCS
439 MOCTYNaTeNbHO B OJJHOPOJHOM MarHUTHOM
oJie
4.3.10 [TpaBuno Jlenna
NHAyKTUBHOCTH. SIBI€HHME CAMOMHIYKIIUU.
4.3.11 OJ1C camounaykuuu
DHeprusi MarHUTHOTO TMOJs KaTyIIKH C
4.3.12
TOKOM
4.3.13 ONEeKTPOMArHUTHOE I10JIE
TexHuueckue  yCTpOMCTBA:  MOCTOSIHHBIC
MAarHHTEI, AJIEKTPOMATHUTBHI,
4.3.14
3JEKTPOBUTATEb, YCKOPHUTENH
AJIEMEHTAPHBIX YaCTHUIl, UHAYKIIMOHHAS TIeYb
[IpakTnueckue paboTHL. N3yuenne
MarHUTHOTO TOJSl KaTyIIKH C TOKOM.
4.3.15 Uccnenosanne neiicTBUSI  HOCTOSHHOIO

Mar"iuTa Ha paMKy C TOKOM. HccnenoBanue

SABJICHUSA 3H€KTpOMaFHHTHOfI HUHAYKIUHA




5 KOJIEBAHMA 1 BOJIHBI

MEXAHUYECKHUE U SJIEKTPOMATI'HUTHBIE KOJIEGAHMA

Konebarensnass cucrema. CBoOOIHEBIE

kojeOanus. ['apMoHHMueckue KoyieOaHUsI.
5.1.1

Ilepwion, uacrtora, amiumatyna u  (dasa

KOJIeOaHu M

[IpyxuHHBI MasTHUK. MaremaTu4ecKkuin

MasaATHHK

YpaBHEHHE TapMOHUYECKHX KOJICOAHUM.
5.1.3 Kunematuueckoe u JTUHAMUAYECKOE

OITHCaHKE KO0JIe0aTEIbHOIO JABUIKCHU A

[IpeBpamienue SHEPIrUH pu
rapMOHMYECKUX  KoneOaHusix.  CBs3b
5.1.4 AMILIATY/]IbI KosieOaHui HCXOIHOMN
BEJIMUMHBI C aMIUTUTyJaMH KosieOaHUil e

CKOPOCTH U YCKOpPEHUs

Konebarenpupiit  koHTYp.  CBOOOIHBIC
5.1 3JI€KTPOMAarHUTHbIE KoJIeOaHus B
UACaTbHOM  KOJIEOATeIbHOM  KOHTYPE.
AHanoruss MeXAy MEXaHUYECKUMHU H
AJIEKTPOMAr HUTHBIMH KOJICOAHUSIMHU.

®opmyna TomcoHa

3akoH COXPAHCHUS SHEPTHUU B HUACAIIBHOM

KoJe0aTeIbHOM KOHTYpE

BoinykeHHBIE MEXaHUYECKUE KOJIeOaHusl.
Pe3onanc. Pe3onancHas KpHUBasl.
BoinyxxneHHbie AJIEKTPOMAarHUTHBIE

KOJICOaHHUS.

[lepemennbiii  Tok.  CHHYCOMAANBHBIN

HepeMeHHBIfI TOK.

MomHocTb MEPEMEHHOTO TOKA.
5.19 AMIUTMTYIHO€ W JIEMCTBYIOIIEE 3HAUYCHHUE

CHJIbI TOKA U HAITPAKCHUSA

5.1.10 Tpauchopmarop. [IponsBoacTso, nepenaya



5.2

U MoTpeOieHne 3JIEKTPUUECKON SHEpruu.
DKOJIOTHYECKUE PUCKU MPU MPOU3BOJICTBE
3JIEKTPUYECKON SHEPIuH. Kynberypa
HCII0JIb30BAHUS AIEKTPOIHEPTUU B

HOBCCI[HCBHOI‘/'I KHU3HU

5.1.11

TexHudeckue ycTpoicTBa: ceiicmorpad,
3JIEKTPUYECKHUI 3BOHOK, JINHUU

3NeKTponepesad

5.1.12

[Ipaktnueckue pabotel. MccrmemoBanue
3aBUCHMOCTH TEpPHOJa MaJIbIX KOJICOaHMI
rpy3a Ha HUTU OT JUIMHBI HUTH U MAaCChI
rpy3a. MccnenoBanue nepeMeHHOT0 TOKa B
ey U3 IOCIEN0BATENbHO COCAMHEHHBIX

KOHJIEHCAaTopa, KaTyLIKU U pe3UcTopa

MEXAHUWYECKUE U 3JIEKTPOMAI'HUTHBIE BOJIHbBI

5.2.1

522

MexaHnuueckue BOJIHBI, yCIIOBHUS
pactpoctpanenus. I[lepuon.  CkopocTh
pacrpocTpaHeHHss ¥ JJIMHA  BOJIHBIL

HonepeqHHe " IpOJ0JIbHBIC BOJIHBI

WnTepdepennus 51 TG paKIus

MCXaHHUYCCKUX BOJH

523

524

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

BricoTta Tona. TemMOp 3Byka

DNEeKTPOMarHuTHBIE  BOJHBL. Y CJIOBUS
U3JIyYEHUs]  DJIEKTPOMArHUTHBIX  BOJIH.
B3anmuas opuentanus BektopoB E, B u v

B BHCKTpOMaFHHTHOﬁ BOJIHC B BAKYyyM€

5.2.5

5.2.6

CBoiicTBa  BJIEKTPOMAarHUTHBIX  BOJIH:
OTpakeHHe, MpeIOMIICHHE, MOIIpH3anus,
mudpakuus, uHTepdepenuus. CKopocTb
AJIEKTPOMArHUTHBIX BOJIH

Hlkana AIIEKTPOMAarHUTHBIX BOJIH.
[IpumMeHeHre 3JIEKTPOMAarHUTHBIX BOJH B

TEXHUKE U OBITY

5.2.7

HpI/IHLII/IHBI pagruocCBiA3 U TCICBUIACHUS.



53

528

5.3.1

Pagnomokanus. DJIEKTPOMarHuTHOE

3arpsi3HEHHE OKPYKAIOIIEH Cpeibl

TexHudeckue yCTpPOWCTBA: MY3BIKAJIBHbBIC
UHCTPYMEHTHI, YJIBTPa3ByKOBas
JUAarHOCTHKa B TEXHUKE M MEIHLMHE,
pamap,  pagUONpPUEMHHUK,  TEJIEBU30D,

anTenHa, tenedon, CBU-neun
OIITHUKA

[IpsAMonMHEHOE pacIpOCTpaHEHUE CBETa

B OJIHOpOJIHOM cpene. JIyd cBera

532

533

534

535

OTtpaxkeHue cBeTa. 3aKOHBI OTPAKCHUS
cera. [loctpoeHne M300paKEHNUIA B TIOCKOM

3epKasie

[Ipenomiienne cBera. 3aKOHBI MPEIOMIICHUS
CBeTa. AOCOIOTHBII IOKa3areib

PEIOMIICHUS

[omuoe BHYTPEHHEE OTpayKECHUE.
[IpenenpHplil yrosl MOJHOTO BHYTPEHHEIO

OTPAKEHUS

Hucnepcuss  cBeta. CIIOXKHBI ~ COCTaB

Oenoro cBera. L[Bet

5.3.6

CoOuparoniue M paccerBarollfe JUH3BL.
Tonkasg nuH3a. DOKYCHOE pACCTOSHHE W
ONTHYECKass  CWIa  TOHKOM  JIMH3BL
[TocTpoenue n300pakeHn B COOMPAIOIINX
U paccewBarolux JuH3ax. Dopmyna
TOHKOM JHWH3BL. YBEIWYEHHE, IaBacMoe

JINH30H

5.3.7

[Ipenensl NpUMEHMMOCTH T€OMETPUYECKON

OIITUKHU

538

WNurtepdepentiuss  cBera.  KorepeHTHBIE
HCTOYHHUKH. YcmoBus HaAOIIOIECHUS
MaKCHUMYMOB 51 MUHUMYMOB B
WHTEPPEPEHITMOHHON KapTHHE OT JBYX

CI/IH(1)8.3HBIX KOTCPCHTHBIX HCTOYHUKOB



Hudpakuus  cBera.  JludpakunoHHas
peméTka. YcnoBue HaOMIOJICHUS TJIABHBIX
5.39 MaKCUMYyMOB npu naJieHun

MOHOXPOMATHUYCCKOI'O CBCTa Ha

TUGPAKIUOHHYIO PEHIETKY

5.3.10 [Tonapuzanus cBera

TexHuueckue yCTpOWCTBA: OYKH, JIyIa,

¢doroanmapar, NPOESKUIMOHHBIA —ammapar,

5.3.11 MMKPOCKOII, TEJIECKOII, BOJIOKOHHAs
OITHKA, TU(ppaKkInOHHAS pemérka,
TIOJIIPOU T
IIpakTuueckue paboTHI. H3mepenue

nokasareis npenomienus. Mccinenoanue
5.3.12
CBOHCTB  W300paXeHMH B  JIMH3aX.

HabGmonenue qucnepcuu ceeta

RJIEMEHTHI CIIELIUAJILHOM TEOPUM OTHOCUTEJILHOCTH

I'paHunel NPUMEHUMOCTH  KJIACCHYECKOU
MEXaHUKH. ITocTynatsl TEOPUH
6.1 OTHOCHUTEIIBHOCTHU: MHBApUAaHTHOCTb
MOAYJA CKOPOCTM CB€Ta B BaKyyMe,

MNPpUHOHUII OTHOCUTCIIBHOCTU OUHIITEHA

6 OTHOCUTENLHOCTD OJTHOBPEMEHHOCTH.
6.2 3amemsieHHe BpPEMEHH U COKpaAIlleHUe
TUTAHBI
6.3 DHeprus U UMMYJIbC CBOOOIHOM YaCTHIIbI

CBs3b Macchl C PHEpruedl W HUMIYIbCOM
6.4 CBOOOMHOM YacTUIBl. OHEprusi IMOKOs

CcBOOOIHOI YaCTULIBI

7 KBAHTOBAS ®U3MKA
SJIEMEHTBEI KBAHTOBOI OIITUKU

®otonbl. Popmyna [lnanka cBs3u >HEPTHN
7.1 7.1.1 ¢doroHa ¢ ero yactroTod. OHeprus u

UMITyJIbC GOTOHA

7.1.2 OTtkpeiTHE U uccnenoBanne Gorodrddexra.




7.2

7.1.4
7.1.5

Omeriter - AL CroneroBa.  3aKkoHBI
dotorddexra

YpaBHeHue OHHIITEHHA s
dhororddekra. «Kpacnas TPaHMIIA
dotorddexra

Hasnenue ceera. Onbitel [1.H. Jlebenena
XHUMHUYECKOE JICHCTBUE CBETA
TexHuyeckue ycTpoiicTBa: (GOTOIIEMEHT,
(dhoTomaryuk, COJIHEYHAas Oarapes,

CBETOAHNO

CTPOEHUME ATOMA

7.2.1

Monenb atoma Tomcona. OTBITEL
Pesepdopa o uccinenoBaHUIO CTPOCHHUS

aToMa. HJ'IaHeTapHaH MOACIb aTOMa

7.2.2

[Tocrynater bopa. H3znyuenue u
noryomeHue (HOToOHOB Impu  Iepexofe
aToOMa C OJHOIO YpOBHS DJHEpPruu Ha
npyroii. Buasl criektpoB. CriekTp ypoBHEM

QHCPIvur aToOMa BOAOpO1a

7.2.3

7.2.4

BomHosrle cBoiicTBa yactull. BOmHBI fe
Bpoiiis. KopnyckyisipHO-BOJIHOBOM
nyanu3M. Jludpakuus dIeKTpOHOB Ha

KpHUCTaax

CroHTaHHOE U BBIHYKACHHOC H3JITY4YCHHUC.

YcTpoiicTBO M MPUHIMIT pabOTHI J1azepa

7.2.5

7.2.6

TexHuueckue yCTpPOMCTBA: CHEKTPAIbHBIN
aHanu3 (CIEKTPOCKOI), Jia3ep, KBAHTOBBIMA

KOMIIBIOTEP

[Ipaktnueckne pabGotel. HaOmronenue

JINHENYaToro CIICKTpa

7.3

ATOMHOE APO

7.3.1

7.3.2

Mertoanl Ha6J'IIOI[eHI/I}I U perucrpanuu

OJIEMCHTAPHBIX YaCTHUI]

OTKpbITHE  PAAMOAKTUBHOCTH.  OIBITHI




Pesepdopna mo ompeneneHuro cocTaBa
panmuoakTuBHOTO  m3nmydeHus. CBolicTBa
anbda-, 6eTa-, raMmma-u3iydeHus. BrnusHue

PaaANOaKTUBHOCTH HA JKUBBIC OPraHU3MBbI

OTkpplTUE  TPOTOHAa U HEUTpOHA.

Hyxnonnas Mozens siapa ['eiizenOepra —
7.3.3

WBanenko. 3apsan supa. MaccoBoe 4uciio

anpa. 3oTomnsl

Anbda-pacna. DJIEKTPOHHBIN u

MO3UTPOHHBIA  Oera-pacnas. lNamma-
7.3.4
U3ITy4CHHUE. 3aKOH  paJAMOaKTUBHOIO

pacmaga

OHeprus CBS3M HYKJIOHOB B  sJIpe.
7.3.5
Snepusie cunbl. Jlepekt Maccsl sapa

Snepuble peakuuu. JleleHHE U CHUHTE3
7.3.6
sanep

S nepHblit peakTop. TepMosiiepHbIi

cunte3. [IpoOnembl M  NEPCHEKTUBBI
7.3.7

SIIEPHOM  SHEPreTHKU.  DKOJOTMYECKHE

ACIEKTHI SIAEPHOU DHEPIETUKU

OnemeHTapHble  YacTUlbl.  OTKpBITHE
7.3.8 MO3UTPOHA. DyHIaMEHTAJIbHbIE

B3aUMOIEHCTBUSA

TexHuueckue  yCTpoMCTBa:  JIO3UMETD,
7.3.9 KaMepa BuibcoHa, SOEpHBIM peakTop,

aToMHas 6om0a
[Ipaktuueckue pabotel. HccnenoBanue
7.3.10 TPEKOB YacTHIl (o TOTOBBIM
¢dotorpadusim)
DJIEMEHTHI ACTPOOU3UKNU

o1 Bun 3Bé3mnoro Heba. Co3Bes3nus, spKue

3Bé3}IBI, IJIaHETBI, UX BUAUMOC IBUKCHUC

ComHeynas cucrema. llmaHeTsl 3eMHOI

8.2
TPYIIIIBI. IInaneTsI-rUraHThl u Hux



8.3

CIIYTHHKH, KapJHKOBBIC TUIAHETHl. Mabie
tena CoNTHEUHOM CUCTEMBI
Coname, ¢ortochepa u  armocdepa.

ConHeyHass aKTUBHOCTh

8.4

Hcrounuk sneprun CoJiHIa U 3BE3]T

8.5

3BE3/MbI, HMX OCHOBHBIC XapaKTCPHCTUKU:
Macca, CBETUMOCTb, PaJHyC, TeMIlepaTypa,
HX B3alMOCBSI3b. Jlmarpamma
«CTEKTPATbHBIA  KJIacC — CBETUMOCTHY.
3Bé3npI  IVIABHOH  ITOCJIENOBATEIBLHOCTH.
3aBUCHMOCTh «Macca — CBETHMOCTBY IS

3BE3] TJIaBHOM IoCJICA0BAaTCIIBHOCTHU

8.6

Bnyrpennee CTpOCHUE 3BE3.

CoBpeMeHHbIE Hpe/ICTaBIECHUs 0
HPOUCXO0XkIeHNH U 3Bomonuu ConHia u 3BE31.

OTaIbl KU3HHU 3BE3]

8.7

8.8

Mneunsiid  Ilyre — Hama T'anakrtuka.
CnupanbHas  crpykrypa  [amaktuku,
pacnpeneneHue 3BE31, rasa M IbUIM.
[lonoxxenne wu paBwxkenne ConHLa B
lanaktuke. Ilnockas wu  cdepuueckas

OOACUCTEMBI | aJlTakKTUKHA

Tuner ramaxtuk. Paguoranaktuku H

KBa3aphbl. YEpHBIE ABIPHI B Apax rajJakTUK

8.9

Bcenennas.  Pacmupenue  BceeneHHOM.
3akoH XaOb6na. Pasz0eraHue rajnakTuK.
Bospact u pamuyc BcenmeHHoi, Teopus
bonpmoro B3peBa. Mogens «ropsuen

Bcenennoi». PenukroBoe usiyyeHue

8.10

MacmTabHast ~ cTpykTypa  BceneHHoO¥.
Meraranaktuka. Hepeménnsie mpobiieMsl

ACTPOHOMUHU



YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

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

» Gusuka. 11 kimace. Mskumes I'.4., byxosues b.b., Yapyrun B.M.; nox
penakmueit [TapdpentoeBoii H.A. AkuimonepHoe o61iecTBo «M3maTenscTBo

((HpOCBGHIGHHG»

METOAUYECKHE MATEPUAJIbBI 1JIAA YUUTEJIA

VYMK 1o Msaknmes I'. 4.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

caut pemry EI'D






AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio
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