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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro YpoBHSI Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJOKEHUW M TPeOOBaHUI K pe3ysbTaram
OCBOGHHUSI OCHOBHOW 0Opa3oBaTeNbHON MporpaMmsbl, npeacraBieHHbIX B OI'OC
COO, a Takxke c yuy€toM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETIIIUUA TIpernojiaBaHusi ydyeOoHoro npeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpraHu3aIUAX Poccuiickou denepaunu, pEATU3YIOLINX OCHOBHEIE
oOpa3oBareabHbIC POTPAMMBI.

Copmepxanue mporpaMmbl 1O (U3MKE HaMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBCHHO-HAYYHOM KapTUHBI Mupa oOyuatomuxcs 10-11 kmaccoB mnpu
oOydeHuH Ux (Pu3nKe Ha 0230BOM YpOBHE Ha OCHOBE CHUCTEMHO-ACSITEIHHOCTHOTO
noaxona. Ilporpamma mo ¢usuke coorBercTByeT TpedoBanusm PI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yibTaTam
OoOy4eHHMs, & TAKXXE YYHUTHIBAET HEOOXOJMMOCTb PEATU3ALMH MEKIPEAMETHBIX
CBA3€H (PUBMKM C €CTECTBEHHO-HAyYHbBIMU Y4YE€OHBIMHM IpeameTramMu. B Hel
OIIPENETAIOTCS OCHOBHBIE LIEIM HU3YYEHHs] (PU3UKHM HAa YPOBHE CPEJHETO OOIIEro
o0Opa3oBaHMUsl, IJIAHUPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca (DU3MKHU: JTUYHOCTHBIE,
MeTalpeIMETHbIE, IPeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o pu3MKe BKIFOYAET:

e IUIAHUPYEMBIE PE3yNbTAaThl OCBOEHUS Kypca (PU3UKH Ha 0a30BOM YpOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YIbTAThI 10 roj1aM 00yUEHUS;

e cojepkaHue yueOHoro mpeamera « Pu3nkay 1o rojgaMm oOydeHusl.

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAX MPHUPOIbI, BHICTYINAas B
KauecTBe y4eOHOro MpeJMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpykaromiem mupe. IkoabHbIN Kypc GU3HKK — cHCTEeMOOOpasyonii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuznyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHME UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHMM  OMNpeAeNseT XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe SHEpPreTUKd, TPaHCIOPTa, OCBOEHUS
KOCMOCA, IOJIy4EHUSI HOBBIX MAaTe€pHalOB C 3aJlaHHBIMUA CBOMCTBAMU M APYTHX.
N3yyenue (Pu3MKM BHOCHUT OCHOBHOW BKJIaJ B (OPMHUPOBAHUE €CTECTBEHHO-
HAay4YHOM KapTUHBI MHpa oOydarouiuxcs, B (popMUpOBaHHE YMEHUU MPUMEHSTH
HAYYHBI METOJ TO3HAHMSI TP BBIIIOJIHEHUU UMH YU€OHBIX UCCIICOBAHUM.

B ocHoBy kypca ¢u3uKu i ypOBHsS CpefaHero oOmiero oOpa3oBaHUS
NOJIOXKEH pAN HUACH, KOTOpPbIE MOXXHO paccMaTpUBaTh Kak MPUHLMUIIBI €ro
MOCTPOEHUSI.



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

Hoesn ecenepanuzayuu. B CcOOTBETCTBMU C HeW MaTepuanl Kypca (QU3HKU
oOBeAUHEH BOKPYr (Qu3nueckux Teopuid. Benymum B Kypce sBIsieTCS
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTePHH, BEIIECTBE W
noJIe.

Hoes eymanumapuzayuu. EE peanuzanms mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHAIa (PU3NYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuUTHEM OOIIECTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMU MPOOIEMaMH.

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

Hoes oxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHUS DIIEMEHTOB
COJIEp)KaHMsl, TMOCBAIIEHHBIX HKOJIOTMYECKUM MpoOJemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKM W TEXHOJIOTHH, a TaKXe 00CYXIACHUs
po0JIeM palMOHAIBFHOTO MPUPOIONOIH30BAHUS U HKOJIOTHYECKON 0€30MMacHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3MKU Ha YpPOBHE CPEAHEro OOIIero
oOpa3oBaHus SBIAIOTCS (PU3UUECKUE TeOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYp€ MOCTpoeHUs puznueckoil Teopuu, posin PyHIaMEHTATbHBIX 3aKOHOB U
INPUHLWIIOB B  COBPEMEHHBIX [MPEACTABICHUSAX O NPHUPOAE, TIpaHHIAX
MPUMEHUMOCTH TEOpHil, JJIsI ONUCAHUS ECTECTBEHHO-HAyYHBIX SBJICHUN U
MPOIIECCOB).

CHCTEeMHO-AeSTENbHOCTHBIN TOJIX0/ B Kypce (U3UKU Pealn3yeTcs Mpexie
BCEro 3a CUET OpraHU3alUU SKCIEPUMEHTANIBHOU JESITEIbHOCTH O00YYaroluXCsl.
Jlnst  6a3oBoro ypoBHsS Kypca (U3MKH — OTO HCIOJIB30BAHHE CHCTEMbI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OPAaTOPHBIX pPadoT,
KOTOpbI€ B Iporpamme 1o (pusuke oObeIMHEHBI B OOIIMNA CIHCOK YUEHUYECKUX
MpaKkTUYECKUX padoT. BhlfeneHre B yKa3aHHOM MepeyHe JabopaTopHBIX padorT,
MNPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISACTCS YYaCTHUKAMHU
o0pa30BaTeNBLHOTO TIPOIlecCa HCXOJs U3 OCOOCHHOCTEW TUJIAaHUPOBAHMS W
ocHameHuss kaOmHera Qusmku. Ilpm dToM  obOecrmieumBaeTcs  OBJIAJICHHUE
OoOy4YaromMUMHUC YMEHHUSIMHU TPOBOAUTHL KOCBEHHBIE H3MEPEHUs, HCCIICIOBAHUS
3aBUCUMOCTEN (DU3NYECKUX BEJIWYUH M TIOCTAHOBKY OIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHWE YIENSAETCS PEHICHUIO PACUYETHBIX M KauyE€CTBEHHBIX
3amad. [Ipu 3TOM 11t pacuy€THBIX 3a/1ady MPUOPUTETOM SIBISIIOTCS 3aJayd C SIBHO
3aIaHHOM (PU3UYECKOUN MOJICIIBIO, TTO3BOJISIFOIINE MPUMEHSATh U3YYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH Kak M3 OJHOIO pasliena Kypca, Tak M UHTETPUPYs 3HAHUSA W3
pa3HbIX pa3nenoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKAaHUSI (PU3NYECKUX SBJICHHM U TPOILECCOB B OKPYXKAIOIICH
XKU3HU, TpeOyromue BbIOOpa (PU3NYECKOM MOJENM A CUTyalMd IpPaKTHKO-
OpPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(U3KMKHN HAa YPOBHE CpEeIHEro OOLIEro 00pa30BaHUs TOJIKEH U3yUaThCs B YCIOBUSX
IpeIMETHOro0 KaOuHeTa (UM3MKM WM B YCIOBUAX HMHTEIPUPOBAHHOTO KaOWHeETa
IPEIMETOB E€CTECTBEHHO-HAYYHOIO LUKJIa. B kaOuHere (U3MKM JOHKHO OBITH
HE0OX0aMMOe J1abopaToOpHOE OOOpYMOBAaHWE IS BBHITIOJHEHUS YKa3aHHBIX B
nporpaMMme Mo (pu3uKe yUeHWYECKUX MPAKTUYECKUX paboT M IeMOHCTPAIIMOHHOE
o0opy10BaHHE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpMHpPYETCS B COOTBETCTBHHM C
OPUHIAIIOM MHUHUMAJIbHOM JOCTATOYHOCTH M OOECHEeYrMBaeT IMOCTAHOBKY
NEPEYUCICHHBIX B TporpamMme Mo (U3MKEe KIIOYEBBIX JIEMOHCTpAMid s
UCCIICIOBAaHMUSI  M3y4aeMbIX SIBJICHUH M  TPOIECCOB, OMIUPHUECKUX U
(GyH1TaMEHTaJIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHH.

JlaGopatopHoe 00OpyAOBaHHE [UIsI YUYEHHYECKUX MPAKTUYECKUX pPadoOT
dbopMupyeTcss B BHI€ TEMaTUYECKUX KOMIUIEKTOB M 0OECIedrBaeTCsl B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOydaoommxca. TemaTHyeckue KOMILIEKTHI
71a00paTOpHOTO OOOPYAOBAHUS JIOJDKHBI OBITH IOCTPOEHBI Ha KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJIOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE ITU(PPOBBIX J1a00OpaTOpUil.

OCHOBHBIMM LEJIIMU U3y4Y€HUSI PU3UKHU B 001IEM 00pa30BAHUU SBIISIFOTCS:

e (opmMupoBaHue HHTEpeca M CTpEeMJIEHUS OOYyYarOUIMXCS K HAyYHOMY
U3YYEHUIO TMPUPOJbI, PA3BUTUE HUX HMHTEUIEKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIE MO3HAHUS U (OPMUPOBAHNE
HCCIIEIOBATEILCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBJICHUSM;

e (opMupoBaHME HAyYHOrO MHPOBO33PEHHS KaK pe3yibTara HW3Y4YCHHS
OCHOB CTPOEHHMSI MaTePUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3UKY;

e (dopMupoBaHHE YMEHUU OOBICHATH SBJICHUS C HCIOJIb30BAHHEM
bu3MYECKUX 3HAHUHA U HAYYHBIX JI0KA3aTEIbCTB;

e (dopMupoBaHHE MPEACTABICHUN O poiu (U3UKU AJIS Pa3BUTHS IPYTHX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJOTHUH.

JlocTrxeHne 3TUX lene o0ecreunBaeTCsl pelIeHneM CIEeIyIoMMX 3ajad B

npolecce u3ydeHus Kypca GU3NKH Ha ypOBHE CPEHEro 001Iero oopa3oBaHus:



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

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

e OCBOCHHE CIOCOOOB pEIICHUS pa3IUYHbIX 3a7a4 C $BHO 3aJIaHHOMN
bu3nueckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3gaHue pU3NIecKo MOJEINH, aJIeKBAaTHON yCIIOBUSM 33aJa4H;

e TMOHWMaHHWC (UBUYECKUX OCHOB WM TPUHITUIIOB JECUCTBHS TEXHUYCCKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, X BIUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSITEIHLHOTO IUIAHWPOBAHUS M TMPOBEACHUS
¢u3nYeCKUX SKCIIEPUMEHTOB, aHAIW3a W HMHTEpHpeTanuu uHpopmammu,
OTIpEIENIEHUS TOCTOBEPHOCTH MOTYUYEHHOTO PE3YJIbTaTa;

e CO3JaHME YCIIOBUH IJIs Pa3BUTHSI YMEHHH MPOECKTHO-UCCIIEIOBATEIHCKOH,
TBOPYECKOH J1€ATEIbHOCTH.

Ha wusydenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETOo
oOpazoBanus oTBoauTcst 136 yacos: B 10 knacce — 68 yacoB (2 4aca B HeJEN0), B
11 kmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 1o (QU3MKE TMEepeueHb J1abopaTOpPHBIX U
MPAKTUYECKUX palbOT SABJISIETCS PEKOMEHJIOBAHHBIM, YYHTENb JEJNaeT BHIOOP
MpOBENCHUsT JTa0OPATOPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
0COOEHHOCTEN 00yUaroIuXCsl.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MIO3HAHUSA

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

MonenupoBanue ¢Gu3NYECKUX SBJICHUM M TporieccoB. HayuHble TUIOTE3HI.
dusnyeckre 3aKOHBI U TCOpUHU. [ paHUIBI TPUMEHUMOCTH (PU3NUECKUX 3aKOHOB.
[IpuHIIUIT COOTBETCTBUA.

Pons u mecto ¢usuku B GOpMUPOBAHUU COBPEMEHHONW HAyYHOH KapTHHBI
MHPA, B TPAKTUUECKON NEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHasioroBble M I1U(POBBIE HU3MEPUTEIbHBIE MNPUOOPHI, KOMIIBIOTEPHBIC
JIaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABMKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKECHUS.
Cucrema orcué€ra. Tpaekropus.

[lepemerienne, CKOpPOCTh (CpeaHSSI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CroxeHue nepeMenieHil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHHUs, MyTH U TepeMelICHus
MaTepUaIbHOW TOYKHU OT BPEMEHH.

CBoboaHOE nazieHre. Y CKOpeHHe CBOOOIHOTO MMaICHUSI.

KpuBonuHeintHoe  aBvKeHUE. [IBUKEHHE  MAaTepUAIBHOM TOYKH IO
OKPY>KHOCTH C MOCTOSSHHOM MO MOJYJIFO CKOPOCTBIO. YTJIOBast CKOPOCTh, JIMHEUHAS
ckopocTh. [lepuoa u yactora obpamienus. L{enTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckue yCTpPONCTBA W MPAKTUUYECKOE MPUMEHEHUE: CIUI0METD,
JIBH>)KCHUE CHAPSIOB, LICMTHBIE U PEMEHHBIE TTEpEIavn.

Jlemoncmpayuu

Mogenbs cucTeMbl OTCU€Ta, WIITIOCTPALUS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBYKCHUS.

[IpeobpazoBanue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

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



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagiienue ckopocTy Ipu ABM>KEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHre HEpaBHOMEPHOTO JBUKEHHUS C LEIbIO ONPEAECIEHUS] MTHOBEHHOM
CKOPOCTH.

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

N3yueHne NBUKEHNUS [IapUKa B BI3KOU KUIKOCTH.

N3yuyenue aBuxKeHUs Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

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

Macca tena. Cuna. Ilpunnun cynepno3uuuu cuil. Bropoil 3akoH HeroToHa
JUIs MaTepUalibHON TOUKHU. Tpetnit 3akoH HproTOHA 1151 MatepuanbHbIX TOYEK.

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

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

Tpenue. Bunbl Tpenus (mokosi, ckoiibxeHusi, kauenusi). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHHs CKOJbXKEHUS U cuiia TpeHus nokos. Koadduiuent Tpenus.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJKOCTH WJIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE JIBIXKEHHUE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpaueHus. llnewo cumnbl. YcnoBus
paBHOBECHUSA TBEPAOIO TeA.

TexHn4ecknue yCTpOWCTBA W NPAKTUYECKOE MPUMEHEHHUE: TMOIIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHEepUUm.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3axkoH HeroToHa.

N3mepenune cuil.

CnoxeHue CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmariuu.

HesecomocTe. Bec Tena npu yCKOPEHHOM MOIBEME U TTAJICHUH.

CpaBHeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKECHUS.

VY cioBus paBHOBECHUS TBEPAOTO Teia. Byl paBHOBECHS.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAKOIIMX B MPYKUHE U
pe3nHOBOM 00pasiie, OT uX JAehOopMaIIHH.

HccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MATEPUAIbHBIX TOYEK.
NMnynbe cuiibl U U3MEHEHHE HMMITyJibCa Tejla. 3aKOH COXPAHEHUs HWMITYJIhbCa.
PeakTruBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckass 3Heprusi MarepuaibHOW TOUkU. Teopema 00 H3MEHEHHH
KUHETUYECKOU YHEPTUMU.

[TorennuanbHas DHEPTHUS. [TorenmanbHas SHEPIUs YIIPYro
nedhopmupoBaHHOM — npyxkuHbl. [loTeHUManpHas  SHEprusi Tena  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHunanbHble W HEMOTEHUUANbHbIE  CUibl.  CBs3b  pabOTHI
HEMOTEHIHUAIBHBIX CHUJ C W3MEHEHUEM MEXAHWYECKOW SHEPrUM CUCTEMBI TEIN.
3aKOH COXpPAHEHUSI MEXaHUYECKOU IHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHn4eckrue yCTpOWCTBA U IMPAKTUYECKOE IPUMEHEHHE: BOLOMET, KOIED,
NPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexon NOTEeHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabonul

N3yuenne abCOJIIOTHO HEYNMPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIBI ¢ U3BMEHEHHEM MEXaHWYECKOW SHEPTrHH
TeJIa Ha TPUMEPE PACTSKEHUS PE3UHOBOTO KIyTa.

Pazgea 3. MosexkyasipHas pu3uka 1 TEPMOAUHAMUKA

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUSA MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU M UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkeHue. Jduddysusa. Xapakrep ABUKEHUS WU
B3aMMOJECUCTBUS 4YacTULl BemlecTBa. Moaenu CTpOEHHUsI ra3oB, XUJIKOCTEU H
TBEPJBIX TEJI U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ITUX Mojelei. Macca u
pa3mepsl Monekyi. KonunyectBo BemectBa. [loctosiHHas ABoraapo.

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



Mopens  unpeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KHHETHYECKOW TEOPHHM HACATBHOTO raza. AOCONIOTHAas TeMIiepaTypa Kak Mepa
CpeOHEW KWHETHUYECKOW SHEPruM TEIUIOBOTO JABMKEHWsS dvactul rasza. [llkama
temnepatyp KensBuna. ['a30BbIe 3akOHBI. YpaBHeHUEe MenneneeBa—Knanelipona.
3akoH JlanbToHa. M30mpoueccsl B UACATBHOM ra3e ¢ MOCTOSSHHBIM KOJIUYECTBOM
BemiecTBa. ['paduueckoe NpeacTaBICHHE H30MPOIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuyecknue yCTpOMCTBA UM MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapoMeTp.

Jlemoncmpayuu

OmnbITEL, JOKa3bIBAIONIME TUCKPETHOE CTPOCHHE BeIlecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHEHUIA.

OneIThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHUS.

Mogens onbita llTepHa.

OnbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMOJICUCTBHS.

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

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUWE COCTOSHHUS HACAIBHOTO Trasa,
W30IPOLECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

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

HccnenoBanre 3aBUCUMOCTH MEXIY apaMeTpaMU COCTOSIHUS Pa3pe:KEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmonnHamuueckass cucrema. BHYTpEHHsASI 3HEpPrus TEPMOJIMHAMHYECKOU
CUCTEMBI U crioco0bl e€ n3meHeHus. KonmnuecTBo TemnoTsl U pabora. BHyTpeHHss
SHEPrusi  OAHOATOMHOTO  HWJeallbHOrO  raza. Buasl  Teronepenayu:
TEIUIONPOBOJAHOCTh, KOHBEKIIUS, U3TyUYeHHUE. Y IeJIbHAsI TEIIOEMKOCTh BEIECTBA.
KonruecTBo TEIIOTH MpH TEIIONEpeaye.

[Tonsitue 006 ammabatHoMm mpouecce. [lepBbIii 3aKOH TEPMOJIMHAMUKH.
[IpumeHnenne mepBOro 3akoHa TEPMOJWHAMUKH K H3omporieccaM. [ 'paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpatumMocTh IPOLIECCOB B MIPUPOIE.

TennoBble  MamwuHbl.  [IpuHOUIIBI  JIEUCTBHUS ~ TEIUIOBBIX  MallWH.
[IpeoOpa3zoBanust SHEPrHUM B TEIJIOBBIX MamuHax. Kod(puIMeHT Moie3Horo
nericTBus TemioBod MamuHbl. [{ukn KapHo m ero kodpdHIHUEHT IMOJIE3HOTO
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEeMbI TEIIOIHEPTETUKH.



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

Jlemoncmpayuu

W3MmeHeHue BHYTpPEHHEH HHEpruu Tejla MPH COBEPIIEHUU PaOOTHI: BBUIET
npoOku U3 OyTBUIKM TOJ JIEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3@upa B
JaTYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3meHeHne BHyTpEeHHEN SHEPruu (TeMIiepaTypbl) Teaa Ipu TeIionepeaye.

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

Mopenu napoBoii TypOUHBI, ABUTATESI BHYTPEHHETO CrOPaHUs, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Aepecammnvie cocmoanusn eeujecmea. Pazosvie nepexoonvl

[TapooOpa3zoBanue u koHJeHcamus. Mcnapenue u kurnenue. AOCOIOTHAs U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwilieHHBI map. YaenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctaiuioB. Kuakue kpuctaiuibl. CoBpeMmeHHble Martepuaibl. [lnmaBienue u
KpUcCTaJUTM3aIus. Y IeJapHasl TeroTa miaBienus. Cyonumanus.

VYpaBHeHUE TEMIOBOTO OajaHca.

TexHuyecknue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHUU MOJTYyUYECHHS] COBPEMEHHBIX MaTEpHUasioB, B
TOM YHUCJIE HAHOMAaTE€pPUAJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX apOB.

Kunenune npv NoHWKEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIaXKHOCTH.

HaOnronenue HarpeBaHus U MJIABJICHUS! KPUCTALTMYECKOTO BEIlECTBRA.

JleMoHCTpanusi KpUCTaIoOB.

Yuenuueckuii sxcnepumenm, 1abopamopnule pabomwl

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JiaekTpoauHaMuKa
Tema 1. dnekmpocmamuxa
OnekTpu3anus Tel. ODJEKTpUYecKHil 3apsia. J(Ba Buaa »IEKTPUUYECKUX
3apsAnoB. IIpOBOOHUKH, TUAIEKTPUKM M TOJYNPOBOAHUKH. 3aKOH COXpPAHEHUS
AIIEKTPUYECKOTO 3apsija.
B3anmoneiictBue 3apsaaoB. 3akoH KynoHna. TodeuHbli AJNEKTPUYECKUI 3apsia.
Onextpuyeckoe mnosie. Hampsok€HHOCTH  3yeKTpuueckoro mnois. IIpuHoun



CYyNEPHO3ULIUNA ANEKTPUUYECKUX Mojeil. JIuHuKM HanpssKEHHOCTU AJIEKTPUUYECKOTO
oIS,

PaGora cumnm  snektpocratrmueckoro  moisa.  [lorenmuman.  PasHocTh
NOTEHUUAIOB. [IpOBOOHMKM M AUDJNEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
Jvsnexktpuyeckasi MPOHUIIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DNEeKTpOEMKOCTh TUIOCKOTO KOHAEHCATOpa.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

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

Jlemoncmpayuu

Y CTpOMCTBO M IPUHLINI JEUCTBUS dJIEKTPOMETPA.

B3anmoeiicTBUE HadIEKTPU30BAHHBIX TEN.

DIEKTPUUECKOE T0JIE 3aPSKEHHBIX TEL.

[IpoBOAHUKH B JIIEKTPOCTATUUECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTUH, PACCTOSHUS MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprust 3apsHKEHHOT0 KOHEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabonul

N3mepeHune 3MeKTpOEMKOCTH KOHJIEHCATOPA.

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

DONEeKTPUYECKU TOK. YCIOBUS CYIIECTBOBAHUS DJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuia toka. [IoCTOsIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

DNEKTPUYECKOE COIMPOTUBIECHUE. YIECIbHOE COMNPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenbHOE, TapaIeIbHOE, CMEIIAHHOE COEIMHEHUE TTPOBOIHUKOB.

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

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

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJABIX  METAUIOB.  3aBUCUMOCTH
COTIPOTUBJICHUSI METAILJIOB OT TeMIiepaTypbl. CBEpXIIPOBOAUMOCTD.

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MYYKOB.

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

DONeKTpUYecKuidi TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIEKTPONUTUYECKAs TUCCOLUALUS. DIIEKTPOIIH3.



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

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJIbTMETP, PEOCTAaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBaTEIbHBIC IPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN U0/,
TEPMHUCTOPBI U (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIHN TNO/I, TaIbBAHUKA.

Jlemoncmpayuu

M3mepenne CUilbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JUIMHBI,
IUIOIIAH TONIEPEYHOr0 CEYCHUs U MaTepuraa.

CMelaHHOE COeIMHEHNE TPOBOIHUKOB.

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

3aBUCUMOCTB CONPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NPOBOJAUMOCTD BO3yXA.

OAHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopusie padbomul

N3yyeHnue cMenaHHOrO COEIMHEHUS] PE3UCTOPOB.

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

Habmroenue snexkTpoiamsa.

MexknpeaMeTHble CBI3H

Nzyuenue kypca gusuku 0a3oBoro ypoBHsa B 10 kjacce ocyIiecTBIsiETCS ¢
y4€TOM COJEpPKATEIbHBIX MEKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OHOJ0ruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meosicnpeomemnole nousimusi, CBSI3aHHbIE C HM3YYEHHEM METOJOB HAy4YHOI'O
NO3HAHMS: SIBJICHUE, HAay4HbIH (akT, runores3a, (Quamueckas BeIMUYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHHEe CUCTEMbl ypaBHEHUM, JWHEWHas (yHKIMS,
napabona, runep0osia, ux rpauKku U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI U X NPOEKIIMU HA OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABMIKEHHE B KUBOU mpupoje, auddysus, ocMmoc,
TEIMJI000MEH KMBBIX OPTraHU3MOB (BUIbI TEILIONEPEAAUHN, TEIJIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJICHUS 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, JJIEKTPOJUTHUYECKAs IJUCCOLMALINS,
rajbBaHUKA.

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

Texnonoeus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4€T TpPEHUS B TEXHUKE, MOJAIIWIHUKHA, HWCIOJb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET WM JAPYTHE), JBUraTeilb BHYTPEHHETO
cropaHusi, napoBasi TypOUHa, OBITOBOM XOJOJIMUIbHUK, KOHIULIHUOHEDP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTHH, AJIEKTPOCTATUYECKas 3allluTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTPYWUHBIN MIPUHTED, 3JIEKTPOHArpEBATEIIbHbBIC npuodopkI,
AIIEKTPOOCBETUTEBHBIE PUOOPHI, FaTbBaHUKA.

11 KIIACC

Pa3znen 4. JiaekrpoauHamMuKa

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUSA

[lIocTosiHHBIE ~ MarHATHL.  B3auMoAelWCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnntHoe mone. Bexkrop marHuTHOM wuWHAYKOMH. [IpuHIMOD cynepno3uuun
MAarHWTHBIX MOJIeH. JINHMM MarHUTHOM MHAyKIuW. KapTuHa NMHUNA MarHUTHON
WHIYKIUU TI0JIS TIOCTOSIHHBIX MarHUTOB.

MarauTHoe 10JIe TPOBOAHMKA C TOKOM. KapTuHa 5nMHUN WHIYKIHH
MAarHUTHOTO TOJI JUIMHHOTO MPSMOrO IPOBOJHHMKA M 3aMKHYTOIO KOJBLEBOIO
MIPOBOJAHUKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzanmonencTsre NpOBOIHUKOB C
TOKOM.

Cuiia Amniepa, €€ MOIyJIb U HallpaBJICHUE.

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

SIBeHne ANEKTPOMAarHMTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHUTHOM
WHIYKIUU. OJIEKTPOJABMXKYILNAs CUla HWHAYKIMU. 3aKOH JJIEKTPOMAarHUTHOW
nHaykunu dapazes.

BuxpeBoe »ieKkTpuyeckoe Tmosie. ODJIEKTPOJABIKYIIAs CUjla WHIYKIUU B
IIPOBOJHUKE, IBMXKYILEMCS TOCTYNATENBHO B OTHOPOJHOM MarHUTHOM IIOJIE.

ITpasuno Jlenua.

MHOyKTUBHOCTh.  SIBIIGHME CAMOMHIYKUWW. OJIEKTPOABMXKYIIAs CHJIA
CaMOMHIYKIIHH.

OHeprusi MAarHUTHOT'O IOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpoHMCTBA M NPAKTHUYECKOE NPHUMEHEHHE: TOCTOSHHBIC
MarHuThl, 3JEKTPOMATrHUTHI, JIJIEKTPOABUIATENb, YCKOPUTEIH 3JIEMEHTapPHBIX
YaCTHUL, MHAYKIIMOHHAS [1€Yb.



Llemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO My4YKa MarHUTHBIM IOJIEM.

JIvHUKM MHAYKIIMA MarHUTHOTO MOJIA.

B3anmoseiicTBue JByX NIPOBOJHUKOB C TOKOM.

Cunia Ammnepa.

JerictBue cuiel JIopeH11a Ha HOHBI JIEKTPOJIATA.

SIBNIeHME 3IIEKTPOMArHUTHON MHAYKIIAH.

[IpaBuno Jlenua.

3aBUCHUMOCTh JJIEKTPOJABUKYIIEH CHIIBI MHAYKIHH OT CKOPOCTH MU3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHre cCaMOMHIYKIIUH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3ydeHre MarHuTHOTO MOJISl KATYIIKH C TOKOM.

HccnenoBanue AeMCTBUSI MOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

HccnenoBanue sSBICHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Pasznea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpOMAZHUNMHbIE KONEDAHUA

KonebarenpHast  cuctema. CBoOOAHBIE  MEXaHUYECKHE  KOJIeOaHMU.
["apmonnyeckue konedanus. [lepuona, yacrora, amrumryga u (aza KoseOaHUU.
[IpyXVHHBIN MasiTHUK. MaremMaTU4eCKU MasTHUK. YPAaBHEHHUE TapMOHHUYECKHUX
kosebanwuii. [IpeBpareHne sHepruu Npy raApMOHUYECKUX KOJICOAHMSIX.

Konebarenbubiii kKOHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIC KOJEOaHUS B
UJeaTbHOM KOJIEOATeIbHOM KOHTYpe. AHAJOTUS MEXIy MEXaHWYEeCKUMHU U
AJIEKTPOMAarHUTHEIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
OHEPTUU B UJICATHHOM KOJIeOaTEIbHOM KOHTYDE.

[IpencraBienue o 3aTyXaromux KojieOaHusX. BeIHYK/IEHHbIE MEXAHUYECKUE
KoJiebanusi. PezoHanc. BeIHYK/I€HHBIC 2JIEKTPOMArHUTHBIEC KOJICOAHMUS.

[lepemennpli  TOK. CHHYCOMIAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOTO TOKAa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUWE CHUJIbI TOKA U
HaIpsKEHMUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedICHUE IIEKTPUUSCKOM
SHEPIruu. DKOJIOTUYECKUE PUCKH TIPU MPOU3BOJCTBE IeKTpodHepruu. Kynbrypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

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

Jlemoncmpayuu

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



Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanre CBONCTB BBIHYKICHHBIX KOJIEOaHUIA.

HaOnronenue pezoHanca.

CB0OOOIHBIE AIIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuuiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJICOAHU.

Pe3onanc mnpum mnoOCIENOBATEIBHOM COEAMHEHWUU PE3UCTOPA, KATYLIKH
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUY AIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopusie padomul

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

HccenmenoBane NEPEMEHHOIO TOKa B LENH W3 IIOCIEN0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMazHUMHbLE 60JIHbL

Mexanuueckue BOJIHBIL, yCHOBUS pacnpocTpaHenus. Ilepuon. CxkopocTb
pacrpocTpaHeHuss W JuIMHAa BOJHBL. [lomepeuHble W NOpPOJONBHBIE  BOJHBI.
WnTepdepentus u qudpakius MEXaHUYECKUX BOJIH.

3Byk. CxopocTb 3ByKa. [ poMKocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

OJIEKTPOMAarHUTHBIE BOJHBI. Y CJIOBUS U3JIYYEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanusa BektopoB E, B, V B anexktpomarautHon BonHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTPaX€HHUE, MPEIOMIICHUE, Moysgpu3anus, Judpakuus,
uHTepdepenus. CKOpoCcTb 3JE€KTPOMAarHUTHBIX BOJIH.

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

[IpyHIMIBI paguOCBs3U U TeNeBUACHUSA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH CpeIbl.

TexHU4ecKue yCTPOMCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBasl [IMarHOCTHKAa B TEXHHKE M MEIULIMHE, pajaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Teledon, CBU-neys.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJIOJIbHBIX BOJIH.

Koneobmromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGnrogenue orpakeHus: U NpeJoMIICHUSI MEXaHUYECKUX BOJIH.

Hab6monenue nnrepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI pEe30HAHC.

HaGmoienue cBA3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
4aCTOTON KOJIeOaHMIA.



HccnenoBanre  CBOMCTB ~ 3JEKTPOMArHUTHBIX  BOJIH: OTpPa’KEHHE,
peIOMJICHUE, TTOSpU3anus, Tudpakims, “HTephepeHITH.

Tema 3. Onmuka

['eomerpuueckas onrtuka. IIpsmosiMHENHOE paclpoOCTpaHEHUE CBETa B
ogHOopoaHOU cpexe. JIyu ceera. ToueyHblld HICTOYHUK CBETA.

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

[IpenomieHue cBeTa. 3aKOHBI MPEJIOMIICHUS CBeTa. AOCOTIOTHBIN IMOKa3aTeNb
npenomiieHusi. IlomHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbI yroj IMOJHOTO
BHYTPEHHETO OTPaKEHUSI.

Hucnepcus ceeta. CroxxHbIi cocTaB Oenoro cBeta. LIBer.

CoOuparormie ¥ pacceuBaroniyue JUH3BL. ToHKas nwmH3a. DOoKycHOE
paccTosTHUE W ONTUYECKas cuiia TOHKOM JuH3bl. [locTpoenue uzoOpaxkeHuil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JTaBa€MO€ JINH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

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

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

[Tonsapu3zanus ceera.

TexHuueckue yCTpoOMCTBa M TMPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
dboToanmnapaT, MPOCKIMOHHBIM ammapaT, MHUKPOCKOIN, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIETKa, MOJISIPOUI.

Jlemoncmpayuu

[IpssMONTMHEWHOE pacCIpOCTPAHEHUE, OTPAKEHHE M TMPETOMIICHUE CBETA.
OnTuyeckue mpruodOpBHI.

[TonHOE BHYyTpeHHEE OTpakeHre. Mojiesib CBETOBOAA.

HccnenoBanrie CBONCTB U300paKEHUH B JIMH3aX.

Mopenu MUKpocKoIna, TeJIeCKona.

Habmronerne natepdepeHIy CBETA.

HaOmronenue nudpakiuu cBera.

HaGmronenue nucnepcuu cBera.

[TonyuyeHue ciekTpa ¢ MOMOUIBIO IPU3MBL.

[Tomy4yenue cexkTpa ¢ MOMOIIBI0 JUGPAKIIUOHHON PEIIETKH.

Hab6nronenue nonsipusanuu cBeTa.

Yuenuuecxuii sxcnepumenm, 1abopamoptvle pabomol



W3mepeHne nokasaress NpeioMIIEHNs CTEKIIA.
HccnenoBanue cBONCTB M300pakKeHU B JTMH3AX.
HaGnronenue nucnepcuu cBera.

Pa3zaes 6. OcHOBBI CIeLIHAJIBHOM TEOPHU OTHOCUTEIbHOCTH
['panunbl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTynarsl
CIEUHAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBApPUAHTHOCTH MOAYJS CKOPOCTH
CBETA B BaKyyMe€, PUHIINI OTHOCUTEIBHOCTH DUHILITEMHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTU. 3aMEIJICHUE BPEMEHU M COKpAILCHHE
JUTVHBI.
OHeprus U UMIYJIbC PEIIATUBUCTCKON YaCTULIBI.

CBs13b Macchl C C-)HepFI/IefI H UMITYJIbCOM pGHHTHBHCTCKOﬁ JaCTHUIbI. SHGPFI/IH
IIOKOAI.

Pazgea 7. KBanToBasi pusuka
Tema 1. Dnemenmot K6AHMOBOU ONMUKU
®otonsl. ®opmyna [lnanka cBsizu 3Hepruu HOTOHA C €r0 YACTOTOM. DHEPrust
U UMITYJIbC (POTOHA.
OTtkpsiThe 1 ucciaegoBanue porodddexra. OnbiTel A. I'. CTosieToBa. 3aKOHBI

dotorpdekra. YpaBHenue DunmTeitHa st hoTodaddexra. «KpacHas rpanunar
dboToaddexra.

Hasnenne cBera. OnbiThl [1. H. JleOGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHUuecKue YCTpOICTBA U MPAKTHYECKOE IMPUMEHEHHE: (POTOIIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®oto3(p(HEeKT Ha YCTAaHOBKE C IMHKOBOM MJIACTUHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oTOdhDEKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OnbiTel Pesepdopna mo paccesHuiO 0 -4acTHII.
IImanerapHas Mmogmens aroma. llocrynatel bopa. M3nydyenue u moriouneHue
(GOTOHOB TpU TEepexojie aToMa C OJHOTO YPOBHSI DHEPrHHM Ha Jpyroil. Buiel
crekTpoB. CIEKTp YpOBHEW SHEPrUu aToMa BOJIOPO/Ia.

BousiHOoBBIE cBOVicTBAa yacTull. Bosnsl ne bpoiis. KopryckynsipHO-BOJIHOBOM
JyaJIn3M.

CHoHTaHHOE U BBIHYKJICHHOE U3JTyYEHHUE.

TexHn4eckrue yCTPOMCTBA M NPAKTUYECKOE NPUMEHEHHE: CIIEKTPaJbHbIN
aHanu3 (CIEeKTPOCKOIN), JIa3ep, KBAHTOBBII KOMITBIOTED.



Llemoncmpayuu

Mopnens onsita Pesepdopra.

Onpenenenue JJIMHBI BOJIHBI J1a3epa.

HabGnronenue IMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii sakcnepumenm, nabopamopuvie pabomul

Habnronenue IMHEH4aToro CuekTpa.

Tema 3. Amomnoe sa0po

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

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

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

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

S nepHble peakunu. Jlenenue u CUHTES sIEp.

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

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTob1 HaOJIOIEHUS M PETUCTPALIUH 3JIEMEHTAPHBIX YaCTHULL.

dyHIaMeHTanbHbIe B3aUMOJIeHCTBUA. EAMHCTBO Pu3nueckoi KapTUHBI MUPA.

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

Jlemoncmpayuu

CuéTurK MOHU3HPYIOIINX YACTHULL.

Yuenuueckuii sxcnepumenm, 1abopamopnsie pabomol

HccnenoBanre TpeKOB YacTHUIL (M0 TOTOBBIM (OTOrpadusim).

Pa3znen 8. JjieMeHTHI ACTPOHOMHUM U aCTPOPU3NKH

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

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

ComnHeyHnas cucteMma.

Connne. ConHeuHass akTUBHOCTh. Mcrounuk sHepruu CojHIIa U 3BE3.
3BE3BI, UX OCHOBHBIC XAapAKTEPUCTUKHU. J(MarpaMma «CHEKTPAJIbHBIM KJIacc —
CBETUMOCTB». 3BE3JBI TJIABHOM IOCIEIOBATEILHOCTH. 3aBHCHMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIIBHOCTU. BHyTpeHHEe CTpoeHue



3B€3/1. COBpEMEHHBIE MPECTABICHUS O MPOUCXO0XKACHUU U 3BOItonMM CoJiHIIA U
3BE3]1. DTambl )KU3HU 3BE3].

Mneunsiii Ilyte — nama [Namaktuka. Ilomoxenne n nBukenue ConHia B
Nanaktrke. Tumnsl ramakTuk. PaguoranakTuku v KBa3apbl. YEpHBIE IBIPHI B SIpax
TaJIAKTHUK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa06ma. Pazberanue ramakTuk.
Teopus bonpmoro B3peiBa. PenukToBOE M3IydeHUE.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnrooenus

HaOnroienusi HEeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITBIOTEPHBIX
MPUJIOKEHUIN JJIsl ONPENICNICHUS] TIOJIOXKEHUSI HEOECHBIX 00BEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s CEeBEpHOro NOMyIIapHs U SIPKHUE 3BE3BI.

Hab6monenus B Teneckon Jlynsl, ianet, Maeunoro [lyTu.

Oo0o01marouiee MOBTOPEHUE

Ponr ¢u3uku u acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COIIMATILHOM M 3TUYECKOU cepax AesTeTbHOCTH YEJIOBEKa, POJb U MECTO (DU3UKHU
U aCTPOHOMHUHU B COBPEMEHHOM HAay4yHON KapTHUHE MHPA, POJIb GPU3UUECKON TEOPHUH
B (GOpPMHUpPOBAHUM TIPEACTABICHUNA O (UUYECKOM KapTUHE MHpa, MECTO
(bU3nYeCKO KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABJICHUIN O MPUPOJIE.

MesxknpeaMeTHble CBA3H

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

Mesicnpeomemuvie nonsimusi, CBSI3aHHBIE C U3YYEHHUEM METOJOB HAYYHOTO
MO3HAHUA: SIBJIEHWE, HAay4YHbIA (akT, rumore3a, (u3myeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJICITMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: peumieHHWE CHCTEMbl YPAaBHEHUH, TPUTOHOMETPUUYECKUE
(GyHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPbl M MX MPOEKIWH HA OCU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYTrOJbHHUKOB,
OTIpEJICIICHHE TUTONIAIN TIIOCKUX PUryp u 00béma Tel.

buonocusn: »nextpuyeckue SBICHUS B KUBOWM TMpHUpOJE, KoJieOaTelbHbIC
JIBVKCHUS B )KMBOM MPUPOIE, ONITUYECKUE SABJICHUSA B )KUBOMW NPUPOJE, ACUCTBUE
paJualiy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKASI CTPYKTYpa TBEPABIX
TeJI, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUTMYECKOW PEMIETKH, CHEKTPaIbHBIMA
aHaJIn3.



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

Texnonocus: JIAHAMA DJICKTPOIIEpeNad, TIEHEpaTop IIEPEMEHHOIO TOKa,
AJIEKTPOJBUTATENb, WHAYKIUOHHAS II€Yb, pajap, PaJiuONPUEMHUK, TEIEBU30D,
aHTeHHa, TenedoH, CBY-meub, NMpOEKIIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEYHas Oatapesi.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne ydeOHOTO TpenMera «Du3nMKa» HA YPOBHE CPEIHETO OOIIEro
oOpazoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh JTOCTHIKEHHUE CIICTYIOITUX
JMYHOCTHBIX, METAPEIMETHBIX U MIPEIMETHBIX 00pa30BaTEIbHBIX PE3yIhTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3ynbTaThl OCBOCHHS yueOHOro npenMera «Dusmka» T0JKHbI
OTpaxkaTb TOTOBHOCTh M CIOCOOHOCTh OOYYaroluxcsi PYKOBOJICTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TMO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIluM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOUIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACHIMPEHUE KU3ZHEHHOTO
OMbITA U OMbITA AEATEILHOCTA B MPOILIECCE peaU3alMd OCHOBHBIX HaIlPaBICHUI
BOCIIUTATEIBHOU IESITENBbHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTh TPAXKIAHCKON MO3UIIMKU 00YYaIOIIEeTOCsl KaK AKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUKCKOTO OOIIECTBA;

OPUHATHE  TPAJUIMOHHBIX  OOINEUYETOBEUECKUX T'YMAaHHCTHUYECKHX U
JEMOKPATHYECKUX LIEHHOCTEW;

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

YMEHHE B3aUMOJICICTBOBATH C COLIMATIbHBIMU UHCTUTYTAMHU B COOTBETCTBUU C
X QYHKIUMSIMU U Ha3HAUYCHHUEM;

TOTOBHOCTh K TYMaHUTApHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHMOTHYECKOr0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXJaHCKON WJICHTUYHOCTH,
NaTpUOTU3MA;

LEHHOCTHOE OTHOUIEHHWE K TOCYJIapCTBEHHBIM CHMBOJIAM, JOCTHUKEHUSIM
POCCHMCKUX YUEHBIX B 00J1aCTU (DU3UKU U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUECHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHbICE HOPMbI U LIEHHOCTH, B TOM YHUCJE B
NESTEIIbHOCTU YYEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOrO OyAYyLIEro;

4) 3¢TeTHYECKOr0 BOCIIUTAHMA:

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



S) TpyA0BOro BOCIIUTAHUS:

UHTEpEC K pa3ln4yHbIM cdepaM MpodhecCHOHATbHON NEeSTENIbHOCTH, B TOM
YHCJIe CBA3aHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHUE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccuu U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IJ1aHbl;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 001acTu
(bU3MKYN Ha MIPOTSKEHUH BCEH KU3HU;

6) YK0JIOTHYeCKOro BOCIIUTAHHS

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

IUIAHUPOBAHKE U OCYILECTBIICHUE JEHCTBUN B OKPYKAIOLIEH Cpelle Ha OCHOBE
3HAHUS LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

pacIIMpEeHUE OIbITa JEATEIbHOCTH JKOJOTMYECKON HaIlpaBiIE€HHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (UBHKE;

7) HEHHOCTH HAYYHOTO MO3HAHUA:

c()OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NYECKON HAYKU;

OCO3HAaHHWE LEHHOCTH HAy4YHOW JEATEIbBHOCTH, T'OTOBHOCTH B IPOLECCE
U3ydeHus  (QU3MKU  OCYHIECTBJIATh  HPOEKTHYI0 U HCCIEIOBATEIbCKYIO
NEeATEIbHOCTh HHIMBUYAIbHO U B IPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJbLHbIE yUeOHbIE 1eiiCTBUSA
ba3oBble ornueckue aeiicTBU:
CaMOCTOATENFHO  (QOopMyJNIHpOBaTH W aKTyaJlu3UpOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMPENENATh ILENH JeATeIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISIT  3aKOHOMEPHOCTHM M MPOTUBOPEYUSI B  PaccMaTpUBAEMbIX
bu3YeCcKuX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHAllM3a WMEIOIIUXCS
MaTepUAJIbHBIX U HEMAaTEPUAIIBHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTh, OLICHUBATh COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUMN AEATEIbHOCTH,
KOOPJIMHUPOBaTh W  BBHINIOJNHATH pabOTy B  YCJIOBHUSX  PEATbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHUCTBUS,
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOJIEM.
Bba3oBble ucciaenoBare/ibCKue 1eiCTBUA:
BJIaJIETh HAYYHOW TEPMUHOJOTHEH, KIIIOYEBBIMU MOHSATUSIMU M METOJaMHU
buznueckoil HayKu;



BJIa/IETh HaBBIKAMHU Y4eOHO-MCCIEA0BATEIbCKON U MPOSKTHOW AESITeNbHOCTU
B 005acTH (PU3UKU, CHOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSATEIHLHOMY 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;

BBISIBJIAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIlIeHUs, HaXOIUTh ApryMEHThl MJisl JI0Ka3aTelbCTBa
CBOMX YTBEPKJICHHM, 3a/1aBaTh apaMeTPbl U KPUTEPUU PEIICHHUS;

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

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

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

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

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00IacTel;

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

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

Pabora ¢ nnopmanueii:

BJIa/IeTh HaBbIKAMH MOJIy4e€HUs MHPOpMAIUU (PU3UUECKOrO COJEpKaHUs U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIIATh IOMCK, aHaJu3,
CHUCTEMAaTH3alMI0 ¥ WHTEPIPETAni0 WHPOPMAIMU Pa3IMYHBIX BHIOB U (Popm
MIPEICTaBJICHNUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OpMALIHH;

UCIIONIBb30BaTh  CpeAcTBa  MH(POPMAIMOHHBIX M KOMMYHHKAI[MOHHBIX
TEXHOJOTHA B PEUICHHNH KOTHUTHBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3aI[MOHHBIX
3a/lad ¢ CcoOMtoJieHneM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
THTUEHBI, PECypcOCOEepeKEeHHs, TMPaBOBBIX M  OTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOrO COJIECpXKaHUS B pa3IUUHbIX (opmarax c
yu€TOM HazHaYeHHsI MHPOPMAITUH U 1IEJICBOU ayJAUTOPHH, BHIOMpAas ONTHMAIBHYIO
dbopMy mpeAcTaBIeHUS U BU3yaTu3alliy.

KoMMyHMKATHBHBbIE YHHBEpPCAJbHbIE YUeOHbIe 1eHCTBUS:
OCYIICCTBJIATH OOIIEHNE HA YPOKaxX (PU3HKH U BO BHEYPOUHOU JCATEITHHOCTH;
pacro3HaBaTh MPEANOCHUIKM  KOH(JIMKTHBIX CHTyalldd W CMATYaTh
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 IEHCTBUH C Y4YETOM O0OLIMX
MHTEPECOB M BO3MOYKHOCTEN Ka)KIOro 4jeHa KOJUIEKTHBA,;

NPUHUMATh LM  COBMECTHOM  JEeATEIbHOCTH, OpPraHU30BbIBaTb U
KOOPAMHUPOBATh JEHUCTBUSA MO €€ JOCTMIKEHMIO: COCTAaBJATh IUIAH JEWCTBUH,
pacnpeneniaTb poid ¢ yY4ETOM MHEHMM Y4YaCTHUKOB, OOCYXJaThb pE3yJIbTAThI
COBMECTHOI paboTHI;

OLICHMBATh KAayeCTBO CBOEr0 BKJIA/Ja M KaXJIOr0 y4YaCTHHKAa KOMaHIbl B
OOIIMii pe3yNbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

npemjlaraTb HOBBIE IPOEKTHI, OLICHWBAaTh MHJEH C IMO3ULIHH HOBU3HBI,
OPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISITh IO3UTHUBHOE CTPATETUYECKOE IMOBEJAECHUE B Pa3IUUHBIX
CUTYaLHSIX, TPOSABISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHULIUATHBHBIM.

PeryasiTuBHbIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusauus:

CaMOCTOATENIbHO OCYUIECTBJIATh MMO3HABATENbHYIO NIEATEIbHOCTh B 00JacTH
GU3MKK W aCTPOHOMHUHU, BBIABIATH MPOOJIEMBbI, CTaBUTh U (HOpPMYyITUPOBaATH
COOCTBECHHEIC 3a]1a4H;

CaMOCTOSITEJIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX M KAYECTBEHHBIX
3aJlay, TUTaH BBIMOJIHEHUS TPAKTUYECKOM pabOThI C yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOUYTEHUM;

JIaBaTh OLIEHKY HOBBIM CHUTYaIIHsIM;

pacHIMPATh paMKH Y4EOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPENOYTECHUN;

Jenatb OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEILIECHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO JPYAMIMH B 00JaCTH
(bU3HUKH, TOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYyJIbTYPHBINA YPOBEHb.

CaMOKOHTPOJIb, IMOIMOHAJILHbIN HHTEJJIeKT:

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

BIAJCTh HABBIKAMH  TO3HABATENBbHON  pedieKCHMd KaK  OCO3HAHMS
COBEPIIAEMBIX JEUCTBUM M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBAHMUI;

UCIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallud, BEIOOpa BEPHOTO
peLIeHMS;



YMETh OIIEHWBATh PHUCKM W CBOEBPEMEHHO MPUHUMATH PEMICHUS IO WX
CHUKCHHUIO;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
JeSITEIIbHOCTH;

NPUHUMATH CeOsI, TOHUMAsi CBOM HEJIOCTATKH M JOCTOMHCTBA,

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
NeSITEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIMOKH.

B mpomecce DOCTHXKEHHS JIMIHOCTHBIX PE3yJIbTATOB OCBOCHHS MPOTPaAMMBI
no ¢u3MKe IS YPOBHS CpPEIHEro oO0Iero oOpa3oBaHUs Yy OOydYarOIIUXCs
COBEPIICHCTBYETCS AMOILIMOHAJIbHBIH UHTEIJICKT, npenoJararonmn
c(OpPMUPOBAHHOCTD:

CaMOCO3HaHUSs, BKIIOYAIOIIET0 CIIOCOOHOCTh IOHUMATh CBOE SMOIIMOHAIIBHOE
COCTOSIHUE, BUJIETh HANPABICHUS PA3BUTHUS COOCTBEHHOM AMOIIMOHAILHON CepHI,
OBITh YBEPEHHBIM B ce0€;

CaMOPETYJIUPOBAHMSI, BKIIOYAIOMIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIIOCOOHOCTH AaIanTUPOBAaTBCA K
HMOIMOHAJIEHBIM U3MEHEHUSIM U MIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHUBAIIMH, BKIIOUYAIOIIECH CTPEMJICHUE K JOCTHKEHUIO TEIH U
yCcrexy, ONTHMU3M, WHHUIMATHBHOCTh, YMECHHE JEHCTBOBATh HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh AMOIIMOHAIEHOE COCTOSTHUE
JIPYTUX, YYUTHIBATH €r0 TMPU OCYIIECTBICHUH OOIICHUS, CIIOCOOHOCTh K
COUYBCTBHIO M COTIEPEKUBAHUIO;

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

HPEAMETHBIE PE3YJIbTATBI

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

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTO (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KAapTUHbl MHUpPa, B Pa3BUTUU COBPEMEHHOU TEXHUKU HU
TEXHOJIOTMH, B IPAKTUYECKON JESATEIbHOCTH JIIOIEM;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (PUBHUECKUX MOJIEIICH:
MaTepuaibHas TOUKa, MHEepIHUaIbHasl cUCTeMa OTCU€Ta, abCOMIOTHO TBEPAOE TEIIO,
WJICaJbHBIN a3, MOJEIU CTPOCHUS Ta30B, KUIAKOCTEU U TBEPABIX TEJ, TOUECUHBIN
ANIEKTPUUYECKUH 3apsi]l IPU pelieHur PU3nuecKux 3a1ay;

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



ANEKTPOJAMHAMHUKHA:  PABHOMEPHOE M  PABHOYCKOPEHHOE  MPAMOJMHEWHOE
JBIDKEHUE, CBOOOJHOE TMAaJIeHWe TeJ, IBWIKEHHWE 10 OKPYXHOCTH, HWHEPIHS,
B3auMoieicTBre Ten, uddy3us, OPOYHOBCKOE NBIKCHHE, CTPOSHUE KUIKOCTEH
U TBEPABIX TEJ, U3MEHEHUE 00bEMA TeJl ITPU HArpEeBaHUM (OXJIAXKICHUH ), TETLIOBOE
paBHOBECHE, HUCHAPEHUE, KOHJCHCALUs, IJIABJIICHUE, KPUCTAJUIM3ALUs, KUIICHHUE,
BJIAJKHOCTbH BO3/1yXa, MOBBIIIEHHUE JABJICHUA T'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, IIEPEMEIIECHUE, CKOPOCTh, YCKOPEHME, Macca Tela, Cuia,
MMIYJIbC Te€Jla, KNHETUYECKas JHEPrusi, MOTCHUUAIbHAA YHEPTUS, MEXaHUYECKas
paboTa, MeXaHUYECKass MOIINHOCTh;, MPU ONKHCAHUU MPABWIBHO TPAKTOBATH
(bu3MYEeCKUl CMBICT HCIOJIb3YeMbIX BEJIMYMH, WX OO0O3HAYCHHUS U €JIMHUIIBI,
HaxXoJUTh (OPMYJIbI, CBA3BIBAIONINE JTAHHYIO (DU3UYECKYIO BEIUYHHY C JPYTUMU
BEJIIMYMHAMU;

ONUCHIBAaTh M3YYEHHBIC TEIUIOBBIE CBOWMCTBA TEJI M TEIUIOBBIC SIBICHUA,
UCMONB3yad (U3MUYECKUE BEJIWYMHBL: JaBJICHWE Ta3a, TeMIepaTypa, CpeaHss
KUHETUYECKasl YHEPIUsl XaOTUUYECKOTO JABUKEHUS MOJIEKYJ, CPEAHEKBAAPATUYHAS
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIUIOTHI, BHYTPEHHSI JHEprusi, pabora rasa,
KO3(PGUIIMEHT TMOJIE3HOTO JACHCTBUS TEIUIOBOTO JBUTATENs; MNpPU OMNHCAHUU
MPaBWIbHO TPakKTOBaTh (DU3UYECKUI CMBICH HCHOJb3yeMbIX BEJIMYMH, HX
0o0O3HAaUeHUsT W EAUHMIIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JaHHYIO
(U3MUECKyI0 BEIIMYMHY C APYTUMH BEJIMUMHAM;

ONMCBHIBaTh U3YUYEHHBIC JJIEKTPUUECKUE CBOMCTBA BEIIECTBA U AJIEKTPUUYECKUE
sBJICHUs (TIPOLIECCHI), UCTIONB3Ysl (PU3NUYECKUE BEITUUYUHBI: DJICKTPUUYCCKUM 3apsij,
AIEKTPUYECKOE TOJIE, HAMPSIKEHHOCTD MOJIs, MOTEHIHUAN, PAa3HOCTh MOTEHIIMAJIOB;
IpU ONMHCAHWM TIPABWIBHO TPAaKTOBAaTh (PU3WYECKUIA CMBICT HCIHOJIb3YyEMbIX
BENIMYMH, MX OOO3HAUCHUS] W EIMHHUIIBI; YKa3bIBaTh (POPMYJIbI, CBSA3BIBAIOLIUE
JaHHYIO0 (PU3MYECKYIO BEIUYUHY C IPYTUMU BEJIMUYNHAMM;

aHaJIM3UPOBaTh (PU3UYECKHUE MPOLECCHl U SBJICHUS, UCIONb3Yys (PU3MUECKUE
3aKOHBI U TIPUHIIUIIBL 3aKOH BCeMUpHOTO TArotenus, I, I1 u III 3akonsl HeroTOHA,
3aKOH COXPAHECHUS MEXAaHWYECKOM DJHEPIUM, 3aKOH COXPAHEHUsS WMIIYJIbCa,
MPUHIUIT CYNEPNO3ULMNA CHUJI, NPUHLMUII PABHOINPABUS WHEPLHUAIBHBIX CHCTEM
OTCYETA, MOJICKYJISIPHO-KMHETUUECKYIO TEOPUIO CTPOEHHUSI BEILIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEIHEN KMHETHYECKOW HEPTUU TEIUIOBOTO JBMKEHUSI MOJIEKYJI C
a0COIIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
AJEKTPUYECKOTO 3apsna, 3akoH KylloHa, mpu 3TOM pasnuyarh CIIOBECHYIO
(bOpMYITMPOBKY 3aKOHA, €T0 MAaTEMAaTUYECKOE BBIPAXKEHHUE W yCIIOBUS (TPaHMIIBI,
00J1aCTH) MPUMEHUMOCTH;



OOBSICHATH OCHOBHBbIE TMPUHIUIBI JCHCTBUS MAaIUH, MPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inuaTh YCJIOBUSA MX OE30MaCHOTO HCIOJIb30BAHUS B
MMOBCEHEBHOM JKHU3HHU;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 MCCIIECIOBAHUIO (DU3UUYECKUX SIBICHUUA W
MPOLIECCOB C HCIIOJIb30BAaHUEM MPSMBIX W KOCBEHHBIX H3MEPEHUM, TpPHU ITOM
dbopMmynupoBaTh MpoOJieMy/3amady H TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 IMPEIOKEHHOTO OOOpPYIOBaHUS, MPOBOJIUTH ONBIT H
(bopMyIMpOBaTH BHIBOIBI,

OCYUIIECTBIISATh MPAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NUYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJBHBINA CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLICHKHU ITOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAY  (PU3WYECKUMHU  BEIUYHUHAMH  C
UCITOJIb30BAaHUEM TNPSIMBIX W3MEPEHUM, MPU 3TOM KOHCTPYUPOBAaTh YCTAHOBKY,
(¢ukcHpoBaTh pe3yJbTaThl MOJYYEHHOM 3aBUCUMOCTH (U3NYECKUX BEJIMYUH B
BU/JIE TAOJIUILI U TPa(pUKOB, A€NIaTh BEIBOJABI IO pe3yJIbTaTaM MCCIEI0BaHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEIACHUU UCCIEAOBAHUN B
paMKax ydeOHOTO »HKCIIEPUMEHTa, Yy4eOHO-HCCIIEOBATENbCKOM W MIPOECKTHOU
JESTEIIbHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1AOOPATOPHOIO
000opy1I0BaHUS;

pemarb pacy€éTHhlEe 3aJaud C SIBHO 3aJaHHOM (PUM3MYECKOW MOJEINbIO,
UCIOJIBb3Ysl (PU3UUECKUE 3aKOHBI M IIPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBHS 3a/lauu
BbIOMpaTh (PU3UUECKYIO MOJEIb, BBIICIATh (PU3NUECKHE BETUYMHBI U (HOPMYIIHI,
HEOOXOJUMbIe ISl €€ pellIeHusi, MPOBOAUTHh PACUETHl U OLIEHUBATh PEAIbHOCTD
MOJIy4YEHHOT0 3HaueHus (PU3NUECKOIN BEINYNHBI;

pemaTh Ka4eCTBEHHBIE 3a/1a4: BHICTPAUBATh JIOTUUECKH HEMPOTUBOPEUHUBYIO
LEMOYKY PACCYXIEHUH C OMOpOl Ha HM3yYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U
(bu3nYecKue ABIICHUS,

UCIONB30BaTh  MPU  pPEIIEHUH  yuyeOHBIX  3aJady  COBpPEMEHHBIE
MH(OPMAIIMOHHBIE TEXHOJIOTHH JJI MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIIUN
Y TIPEICTABJICHUS YYEOHOW U HAay4YHO-MONYJIIPHON MH(GOpPMALIMH, MOTYYEHHON U3
Pa3IUYHBIX UICTOYHUKOB, KPUTUYECKH aHATTM3UPOBATH MOIyYaeMyr0 HH(OPMALIHIO;

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

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (U3UKE B MOBCEIHEBHOW >KU3HU
Ui obecrieueHus: 6€30MacHOCTU NP OOpallleHUH ¢ MPUOOpaMu U TEXHUYECKUMHU
yCTPOMCTBaMHU, JJIsl COXPAaHEHUS 3/10pPOBbs U COOJIIOJIEHUS HOPM SKOJIOTHUECKOIO
MOBEACHUS B OKPYXKAKOLIEH Cpeae;



paboTaTh B TpYINNE C BBIIOJHEHUEM PA3JIMYHBIX COLMAIBHBIX PpOJIEH,
IJIAHUPOBATh PabOTy TPYNIBI, PAMOHAIBHO pPaCHpEnemsiTh OOS3aHHOCTH U
IJIAHUPOBATH JCSATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSX, aJI€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHUE paCCMaTPUBAEMOM TIPOOIIEMBI.

K konmy o0yuenus B 11 kjacce mnpeamMeTHbIe pe3ysbTaTbl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpakaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITXCSI YMECHUN:

JEMOHCTPUPOBATh HAa MpUMEpax Pojb M MeCTO (U3NKU B (POpMUPOBAHUHU
COBPEMEHHOW HAy4YHOW KAapTUHBI MHpa, B Pa3BUTUU COBPEMEHHON TEXHUKU H
TEXHOJIOTHU, B MPAKTUYECKOW IEATEIBHOCTU JIOJEH, IEIOCTHOCTh M €IUHCTBO
(bu3nYecKoi KapTUHBI MUPA;

YUYUTBHIBATh TPAHMIBI TPUMEHEHHUS M3YUYCHHBIX (U3UYECKUX MOJCINCH:
TOYEYHBIW JIEKTPUUECKUM 3apsfl, JIyd CBETa, TOUCYHBbIM UCTOYHHK CBETA, SACpHas
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO sipa MpH PEHIeHUH (PU3NIECKUX
3a/1ay;

pacro3HaBaTh (pU3HUECKUE SIBJICHUS (MPOIECChl) U OOBSCHATh UX Ha OCHOBE
3aKOHOB JIEKTPOJMHAMUKHN M KBAHTOBOW (DU3UKH: DJICKTPUUECKaAsi MPOBOIUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JEHCTBUS TOKAa, B3aUMOJICUCTBUE
MAarHuTOB, JJICKTPOMAarHuTHAas WHAYKUHWS, JACHCTBUE MArHUTHOTO TIOJS HA
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsll, AJEKTPOMATrHUTHBIE KOJeOaHUsS U
BOJIHBI, MPSIMOJIMHEHHOE pPacCIpOCTpAaHEHUE CBETa, OTPAXKEHUE, MPEOMIICHUE,
untepdepennus, audpakuus W MOOJApU3alUi  CBETa, JUCIEPCHUS CBETa,
dboTtoanekTpudeckuii 3PphexT (poTod3ddheKT), CBETOBOES JAaBieHHE, BOSHUKHOBEHUE
JUHEWYaTOro CHEKTpa aTroMa BOJOPOJAd, €CTECTBEHHAass W HCKYCCTBEHHas
PaIN0aKTUBHOCTB;

OMUCHIBATh W3YUYEHHbIC CBOWCTBA BEIIECTBA (PIEKTPUUYECKUE, MarHUTHBIE,
ONTUYECKHUE,  DJIEKTPUUYECKYID  MPOBOJUMOCTH  pPAa3IUYHBIX  Cpeda) |
AJIEKTPOMArHUTHBIE SBJICHUS (TIPOIIECCHI), MCTHOJB3Yd (U3UUYECKUE BEIHMYUHBIL:
AIEKTPUYECKUN 3apsil, CHJIa TOKa, DJIEKTPUUYECKOE HAINPSKEHUE, IIEKTPUUYECKOE
COMPOTUBJICHUE, PA3HOCTh MOTEHIMAJIOB, AJEKTPOJBIKYIAs CHUJia, paboTa TOKa,
WHIYKIUST MarHUTHOTO TMOJisi, cwia Ammepa, cuia JlopeHia, WHIYKTUBHOCTH
KaTYIIKW, SHEPTUs AJIEKTPUYECKOT0 M MArHUTHOTO TMOJed, MEepuoJ, M YacToTa
KoJeObaHuii B KoyieOaTeIbHOM KOHTYpe, 3apsij W CWia TOoKa B MpOIecce
TAPMOHUYECKUX DJICKTPOMATHUTHBIX KoJieOaHW#, (OKYCHOE pacCTOSHUE U
ONTUYECKasl CWJIa JIMH3bI, MPU ONMUCAHWM MPABWIBLHO TPAKTOBaTh (PU3MUECKUM
CMBICI HCIIOJb3YEMbIX BEJIMYMH, HMX OOO3HAUYCHUS W €IUHMIIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIONIME JTAHHYIO (DU3WYECKYI0 BEIUYUHY C JPYTUMH
BEeITUYMHAMU;

OMUCHIBATh HW3YUYCHHBbIE KBAHTOBBIC SIBJICHUS W MPOLECCHI, HCIOIb3Ys
dbu3nyecKkre BETWYUHBI: CKOPOCTh JJIEKTPOMArHUTHBIX BOJH, JJIMHA BOJIHBI U



4acTOTa CBETA, SHEPTHsI U UMITYJILC (POTOHA, MEPUOJ TIOTypaciiaia, SHEPTHs CBsI3U
aTOMHBIX SIZIEp, TPU ONMUCAHWUU TMPABUIBLHO TPAKTOBATh (HU3UYECKUH CMBICIT
UCIIOJB3YEMbIX BEIMYUH, UX OOO3HAYCHUS WM E€IUHMIIBI, YKa3bIBaTh (HOPMYIIbL,
CBS3BIBAIOLIME JIAHHYIO (U3MYECKYI0 BEJIMYMHY C JPYTMMH BeJIMYHMHAMH,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBL

aHAM3UPOBATh (PU3UUYECKHE MPOIECCHI U SBIICHUS, UCIOJIB3Yys (PU3HUECKHEC
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATENHLHOTO U MapasjieibHOTO
COEIMHEHNs MPOBOJHUKOB, 3aKOH J[xoyns—JIeHla, 3aKOH 3JIEKTPOMAarHUTHOU
WHIYKIHWH, 3aKOH MPSAMOJUHEUHOTO PAaCIPOCTPAHEHUSI CBETA, 3AKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODWHIITEHa mia pororddexra,
3aKOH COXPAHEHHUSI DHEPrUH, 3aKOH COXPAHCHUS HMMITYJIbCA, 3aKOH COXPaHCHUS
IIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHHUs] MAacCOBOT0 4YMCHa, MOCTYJaTtel bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpy 3TOM pasiindyaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHa, €ro MaTEeMaTHYEeCKOE BBIPAXKEHHWE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MPUMEHUMOCTH;

OMPENIEIIATh HAMIPABIICHUE BEKTOPA MHIYKIIMK MAarHUTHOTO TOJISI MPOBOJHUKA
C TOKOM, cuiibl AMmnepa u cuiibl Jlopenua;

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

BBITIOIHATh HKCIEPUMEHTHI 0 MCCIEAOBaHUI0 (DU3NUYECKUX SBJICHUU W
MPOIIECCOB C HCIOJB30BAHUEM MPSIMBIX M KOCBEHHBIX W3MEPEHUN: MpU 3TOM
dbopmynupoBarh MpoblieMy/3aady U TUIOTE3y Y4E€OHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 TMPEUIONKEHHOTO O0OPYIOBaHUS, MPOBOJIUTH OMBIT H
(bopMyIMpOBaTh BHIBO/IBI,

OCYIIECTBJISITh MPSIMbIE M KOCBEHHBIC M3MEPEHUs (DU3NUECKUX BEIUYUH, MPU
ATOM BBIOMpATh ONTUMAJBHBIA CIIOCOO M3MEPEHUS W HCIOJIb30BaTh W3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIENOBATh 3aBUCUMOCTH (U3MUECKUX BEIUMYUH C HCIOJIb30BAaHUEM
NpSIMBIX U3MEPEHUM: MpPU ITOM KOHCTPYUPOBATH YCTaHOBKY, (DUKCHUPOBATH
pe3yabTaThl MOJYYEHHOW 3aBUCUMOCTH (PU3WYECKUX BEIWYUH B BHUJC TAOIUIl U
rpaduKoOB, JI€JIaTh BBIBOJIBI IO PE3yJIbTaTaM HUCCIICIOBAHMUS;

coOJII0/1aTh MpaBmiia 0€30MacHOr0 TPyJa MPHU MPOBEJACHUU HUCCIEOBAaHUN B
paMKax ydeOHOTO OKCIIEPUMEHTa, Yy4eOHO-HCCIIEeNOBATEIBCKON U TPOCKTHOU
JEATEIIBHOCTH C HUCIOJIb30BaHUEM HM3MEPUTEIbHBIX YCTPOUCTB U J1A0OPATOPHOTO
000Opy10BaHUS;

pemarh pacu€THhIC 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJEINbIO,
UCIOJIB3YsI (PU3UYECKUE 3aKOHBI M TIPUHIIAITHI, HA OCHOBE aHaJN3a YCJIOBHS 3a/1a4u
BBIOMPATh (PU3UYECKYIO MOJECIb, BBIACHITh (PU3UUECKHE BEIMYWHBI U (POPMYIIHI,



HEOOXOJUMbIe NIl €€ peIlleHus, MPOBOJUTH Pacu€Thl M OLICHUBATH PEaIbHOCTh
MOJy4YE€HHOTO 3HauUeHUs (PU3NUECKOIN BEININHBI;

peliaTh KaueCTBEHHBIC 33/1a4H: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
[EMOYKY pacCyXJIEHUI C ONOpoil Ha HM3y4YCHHbIE 3aKOHBI, 3aKOHOMEPHOCTH HU
¢u3nveckue SBICHUS;

UCIONB30BaTh  MPH  pPEIIEHWH  y4yeOHBIX  3aJad  COBPEMEHHBIC
UHGOPMAIIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUU
U TIpe/ICTaBJICHUsl y4eOHOM U Hay4YHO-TIONYJISIpHONW WH(OpPMAIUHY, TTOTY4eHHOW U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUUECKH aHAIM3UPOBATH MOIy4aeMyto HH(OpMAIIHIO;

OOBSICHATH TMPUHLUIBl JEHCTBUS MaIIMH, NPHOOPOB U TEXHUYECKUX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA UX O€30MacCHOrO MCMOJIh30BAaHUS B MOBCEIHEBHON
KU3HU;

IPUBOJUTH IPUMEPHI BKJIaJJa POCCUNCKUX U 3apYOCKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAayKd, B OOBSICHEHHE MPOLECCOB OKPYKAIOIIEr0 MHpa, B pPa3BUTHE
TEXHUKHU ¥ TEXHOJIOTHII;

UCIIONIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3WKE B MOBCEAHEBHOW >KU3HU
JUIsl o0ecrieyeHus: 0€30MacHOCTH MpU OOpaIllEHUU ¢ MPUOOpaMU U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTMUECKOIO
IIOBEJICHUS B OKPY’KaIOLIEH Cpene;

paboTaTh B Tpynme C BBHIMOJHEHHEM pPA3IMYHBIX COIUAIBHBIX POJEH,
IUTAHUPOBAaTh PabOTy TPYNMBl, PalMOHAIBHO PpACHpPEeisITh OOS3aHHOCTH U
IUTAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYalUsIX, aJ€KBaTHO OLIEHUBATh
BKJIAJ] KQKJI0TO M3 YYACTHUKOB I'PYIIIBI B PEILICHUE paccMaTpUBaeMOM POOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
HaumeHoBaHuUe KoanuecTBo yacoB
Ne JuaexkTpoHHbIe (UU(pPOBbHIE)
pa3jiejioB U TeM KonTtpoJbHbie IIpakTH4eckue
n/n Bceero o0pa3oBaTesibHbIE peCypchbl
NPOrpaMmsl padoThI padoThI
Paznen 1. DU3UKA U METO/bI HAYUHOI'O ITIO3HAHMU S
11 ®usrKa U METOBI : bu6mmoreka [IOK
’ HAYYHOTO TIO3HAHUSI https://m.edsoo.ru/7f41bf72
Hroro no pasneny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
2.1 K
HHEMATHIA > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 | Huramc 7 https:/m.edsoo.ru/7f41bf72
3
)3 a)IiO:: S 6 { { bubmuoreka [JOK
' coxpane https://m.edsoo.ru/7f41bf72
MEXaHHKE
Uroro no pazgeny 18
Pa3nen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMUKA
OcCHOBBI
31 MOJIEKYJISIPHO- 5 | bubnuorexa [JOK
' KHHETHYECKON https://m.edsoo.ru/7f41bf72
Teopuu
10 OcHOBBI 10 | bubnuorexa [JOK
) TEPMOJIMHAMUKH https://m.edsoo.ru/7f41bf72




ArperaTtHblie

13 COCTOSIHUSI 5 bubnmoreka [JOK
) BemecTBa. PazoBbie https://m.edsoo.ru/7f41bf72
TIEPEXO0/IbI
Uroro no pazgeny 24

Paznen 4. JIEKTPOANHAMUKA

4.1 DJIeKTpOCTaTUKA 10 Bubmiorexa LIOK
https://m.edsoo.ru/7f41bf72
[TocTostHHBIN
40 SJIEKTPUYECKUI TOK. 1 bubnunoreka [JOK
Toku B pa3iuuHbIX https://m.edsoo.ru/7f41bf72
cpenax
Hroro no pazneny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO
YACOB I10 70

I[TPOT'PAMME




11 KJIACC

HaumMmeHoBaHUE KoJau4decTBO 4acoB
Ne DJIeKTpOHHbIe (HM(POBHIe)
pa3ejioB  TeM KoHnTpoJbHbIe IIpakTn4yeckue
n/n Bcero oOpa3oBaTe/ibHbIE pecypchbl
NMPOrpamMMbl padoThbl padoTbI
Paznea 1. JIEKTPOJINMHAMMUKA
11 I;/IaI‘HI/ITHOG ojJe. . Bubmiorexa LIOK
' AICKTPOMATHITTHAA 1 1 https://m.edsoo.ru/7f41c97¢c
WHTYKIUS
Hroro no pasneny 11
Pasznea 2. KOJIEBAHUSI 1 BOJIHbBI
. Mexanuueckue u 1 BuGmorexa LIOK
' DJICKTPOMATHHTHEIE ? https://m.edsoo.ru/7f41c97¢c
Koaebanus
2 MexaHn4eckue u Butmiorexa LIOK
) SJICKTPOMATHHTHEIC > ! https://m.edsoo.ru/7f41c97¢c
BOJIHEI
)3 0 bubmmorexa [JOK
) frrmia 10 3 https://m.edsoo.ru/7f41¢97¢c
Uroro no pazgeny 24

Paszea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

OCHOBHI cieIaTbHON

31 but6mmoreka [IOK
. Teopun 4 https://m.edsoo.ru/7f41c97¢c
OTHOCHUTENIBHOCTH
Hroro no paszneny 4




Pasznesn 4. KBAHTOBAS ®PU3UKA

41 ONeMeHThl KBAaHTOBOM 6 bu6nmoreka [IOK
) ONTUKH https://m.edsoo.ru/7f41c97¢c
bu6nuoreka [IOK
4.2
Crpoenne atoma 4 https://m.edsoo.ru/7f41c97c¢
bu6nuoreka [JOK
4. A
3 TOMHOE A1pO 5 1 https://m.edsoo.ru/7f41c97c¢
Htoro no paznemny 15

Pa3zgen 5. DJIEMEHTDBI ACTP

OHOMHUHU U ACTPOPU3UKU

5.1

DNeMEeHTHI aCTPOHOMUU
1 acTpoPpU3uKU

7

bubmuorexa [JOK
https://m.edsoo.ru/7f41c97¢c

Uroro no pazgeny

7

Paznesn 6. OBOBIIAIOIIEE ITOBTOPEHHUE

6.1 O6o0maromee 4 bubmuoteka [JOK
) IIOBTOPEHUE https://m.edsoo.ru/7f41c97¢
Hroro no paszneny 4
Pe3epBHOE Bpems 3
OBUIEE KOJIMYECTBO 68 3

YACOB I10 [TIPOI'PAMME




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBI

10 KJTACC

Koxa
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAaTbhl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'IbHOI71 nporpaMmasl CpeaHeEro oﬁmero 06pa3OBava

10.1

JleMOHCTpUpOBaT, Ha NpPUMEpax poJib M MecTo (HU3MKH B
(hbopMUPOBAaHUHM COBPEMEHHOW HAy4yHOW KapTHHBI MHpa, B Pa3BUTUHU
COBPEMEHHON TEXHUKHU U TEXHOJIOTUH, B IMPAKTUYECKOU IEATENBHOCTH

moaei

10.2

10.3

10.4

Y4YuUTBIBaTh TPAHHIIBI IPUMEHEHUS U3YYCHHBIX (U3NYECKUX MOJIECTICH:
MaTepuaigbHas TOYKa, MHEpLUalbHAs CUCTEMa OTCuéTra, abCOIIOTHO
TBEPOE TEJO, UICAIBbHBIN I'a3; MOAEIN CTPOEHUS I'a30B, )KUIKOCTEN U
TBEPABIX TE€J, TOYECUHBIM DJIEKTPUUECKUN 3aps], — IpPU PELIECHUU

¢busnveckux 3a1aq

Pacno3naBaTh ¢uzndeckue sABJICHHS (IIPOIECCH) U OOBACHATh MX Ha
OCHOBE 33aKOHOB MEXAHHWKH, MOJECKYJISPHO-KHHETHICCKOW TEOpUHU
CTPOCHHUS BEIIECTBA W  JJICKTPOJMHAMUKH: pPaBHOMEPHOE W
PaBHOYCKOPEHHOE MPSIMOJUHEHHOE JBHXKEHHE, CBOOOJHOE MaJcHHE
TEJ, JBWKCHHE IO OKPYXHOCTH, WHEPIHS, B3aWMOJICHCTBHE TEII;
nuddy3us, OpPOYHOBCKOE JBUIKEHHUE, CTPOCHUE IKUIAKOCTEH U
TBEPABIX Tel, M3MEHEeHHe oO0béMa Ten TpU  HarpeBaHUU
(oxJaxkIeHuu), TeMJIOBOE paBHOBECHE, HCHapeHHe, KOHACHCAIHs,
MJIaBJICHUE, KPUCTAJUIM3alUs, KWIICHHE, BJIAKHOCTh BO3yXa,
TTOBBIIIICHHUE JTABJICHUS Ta3a MPU €r0 HarpeBaHUHU B 3aKPBITOM COCYIIE,
CBA3b MEXAYy TMapaMeTpaMH COCTOSIHHS Ta3a B H30Mpoleccax;

QJICKTpU3anus T, B3aUMOJICHICTBHE 3apgaa0B

OnuceiBaTh MEXaHWYECKOE JIBWKEHHME, HCMONb3ys (U3NYEecKHe
BEJIMYUHBL: KOOPAMHATA, IIyTh, MEPEMELICHUE, CKOPOCTh, YCKOPEHHUE,
Macca Tella, CWIa, HMIYJbC Tela, KHHETHUYECKas DHEPIus,
MOTEHIIMAJbHAs JHEpPrusi, MeXaHudeckass paboTa, MeXaHH4yecKas
MOIITHOCTh; TIPY ONMHMCAHUH MPABUIIBHO TPAKTOBATh (PU3NUECKUNA CMBICT
UCTOJb3yEeMbIX BEIMYMH, MX O0O3HAueHHs] M €AWHUIIBI, HAXOIUTh
(hopMyIIbl, CBSI3bIBAIONINE TAHHYIO (PU3NYECKYIO BEIIMYUHY C APYTUMU

BeINM4YnHaMn

10.5

OnuceiBaTh HN3Y4YCHHBIC TCIIJIOBBIC CBOMCTBA TEI W TCILUIOBBIC

SABJICHUA, HCIIOJIb3Yys (1)I/I3I/I‘-ICCKI/IC BCJIMYMWHBI: JaBJICHHUC Tasa,




10.6

TEeMIlepaTypa, CpEIHsAs KHUHETUYECKas DSHEpPrusi XaoTUYECKOIo
JIBUKEHUS MOJIEKYJ, CpEIHEKBaJIpaTU4yHasi CKOPOCTb MOJEKYII,
KOJMYECTBO  TEIUIOThI, BHYTpPEHHss dHeprus, pabora Tra3a,
KO3(G(UIUEHT TMO0JEe3HOro JEeHCTBUS TEMJOBOrO JBUIaTeNs; IpU
ONMCaHUU MIPaBUIILHO TPaKTOBATh ¢buznueckuit CMBICII
UCIIONb3YEMBIX BEJIMYMH, UX OOO3HAUEHMS] WU E€IUHUIBI, HAXOIUTh
(OopMyIIbl, CBSI3bIBAIOIINE JAHHYIO (U3NYECKYIO BEJIMUUHY C JPYTUMHU

BCJIIMYHMHAM

OnuceiBaTh M3Y4YEHHBIE DJJIEKTPUYECKHE CBOWCTBA BELIECTBA U
JNEKTpUYECKUE  SIBICHUs (MPOLIECChI), HCIONb3Ys  (U3HUecKHe
BEJIMYMHBI: JIEKTPUYECKUM  3apsf, JJIEKTPUYECKOE  IIOJIE,
HanpspKEHHOCTb  ITOJIA, IOTEHIMall, Pa3HOCTb IOTEHLIMAJIOB; IPHU
OMMCAaHUU TPABUILHO TPAKTOBATh (PU3NYECKUI CMBICI HCIOJIb3yEeMbIX
BEIMYMH, WX OOO3HAYEHHMS U EAMHUIBI;, YyKa3blBaThb (OPMYIIbI,
CBS3BIBAIOIIME  JAHHYIO  (U3MYECKYI0 BEIMYMHY C  JIPYTHMH

BCIN4YNHaMN

10.7

10.8

AQHAIM3UPOBATh (U3MUYECKUE TPOLECChl W  SIBJICHUS, HCIOJIb3Ys
(bu3uYecKre 3aKOHBI M MPUHITUIIBL: 3aKOH BCEMUPHOTO TaroTeHus, I, 11
u III 3akonsl HplOTOHA, 3aKOH COXpaHEHHS MEXAHUYECKOW IHEPTHH,
3aKOH COXPAHEHHSI UMITYJIbCA, IPUHLIUI CYNEPHO3ULIMU CUJI, TPUHLHUII
paBHONpaBUsl HMHEPUUAIBHBIX CHCTEM  OTCUETA; MOJEKYJIAPHO-
KUHETUUYECKYI0 TEOPUIO CTPOEHUs BELIECTBA, Ia30BbIE 3aKOHBI, CBS3b
CpeaHeld KUHETHUYECKOM HSHEPruu TEIIOBOIO JIBUXKEHHUSI MOJIEKYN C
aOCOJIIOTHOM TEMITepaTypoil, MEepBBIA 3aKOH TEPMOJMHAMHUKH, 3aKOH
COXpAaHEHUs JJIEKTPUYECKOro 3apsia, 3akoH Kymona; mpu 3ToM
pasnuyath CIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOe
BBIp2KEHHUE U YCIIOBUS (TPAHUIIBI, 00JIACTH) TPUMEHUMOCTH

OOBACHATH OCHOBHBIC MPHUHIIMIBI JIEHCTBUS MAaIllMH, NPUOOPOB U
TEXHUYECKUX YCTPOMWCTB; pa3inuaTh YCJIOBHS HUX O€30MacCHOTO

HCIIOJIb30BaHHUA B HOBCG}IHGBHOﬁ KHU3HU

10.9

10.10

BbINOMHATE SKCIIEPUMEHTHI IO UCCIIEA0BAHNIO PU3NYECKUX SIBJICHUN U
IIPOLIECCOB € MCMOJb30BAaHUEM MPAMBIX U KOCBEHHBIX U3MEPEHUN; NPH
5ToM (opMynHpoBaTh NpobieMy (3agady) W THUIOTE3y Yy4eOHOro
JKCIIEPUMEHTA, cooupaTb  YCTaHOBKY M3  TNPEAJIOKEHHOTO
00opynoBaHusl, MPOBOJAUTH OMBIT U (POPMYITHPOBATH BHIBOBI

OcymiecTBiATh TpsSMblE M KOCBEHHbIE H3MEPEHUs (PU3MUECKUX
BEJIMYMH; MPU 3TOM BBIOMpATh ONTUMAJbHBINA CIIOCO0 U3MEpPEHHs U

HUCIIOJIB30BaTh U3BECTHHIC METOIbI OLICHKN HOFpeHIHOCTeﬁ PISMGPGHI/Iﬁ




10.11

10.12

HccnenoBaTh 3aBHCHMOCTH MEXAYy (DU3MUECKUMH BEIMYHMHAMU C
HCIIOJIb30BAaHUEM MPSAMBIX HM3MEPEHM; IPU 3TOM KOHCTPYMPOBATH
YCTaHOBKY, (HUKCUPOBATh pe3ylbTaThl IOJIYYEHHOH 3aBUCUMOCTHU
(bu3MyYecKrX BEIMYHUH B BUE TaOIUI U rpaduKoB, AeIaTh BHIBOABI IO

pe3yJibTaTaM HCCIIEA0BaHUS

CobmromaTh mpaBmiia  0O€30MAaCHOTO  Tpyda TMPU  MPOBEIACHUU
UCCIICIOBAaHU B  paMKax y4eOHOrO OKCIEPHUMEHTa, Y4eOHO-
HCCIIEIOBATENILCKOW M MPOECKTHOM JEATEIBHOCTH C MCIIOJIb30BaHUEM

M3MEpUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYy10BaHUS

10.13

10.14

10.15

10.16

Pemate pacuérHple 3a/auu ¢ SBHO 3aJlaHHOW (DU3UYECKON MOJIEIBIO,
HCTIONB3Ysl (PU3MYECKUE 3aKOHbI M TPHUHIUIIBI, HA OCHOBE aHalM3a
yCIIOBUSI  3aJaud  BbIOMpATh  (DU3UYECKYIO MOJIENb, BBIICTATH
¢u3nyeckre BENMYUHBI U (OPMYIIBI, HEOOXOIUMBIE ISl ©€ PEIICHUS,
MPOBOJIUTH PACU€Thl U OLIEHUBATh PEAbHOCTh MOJIYYEHHOTO 3HAYEHUS

(bu3nUecKoil BETUYNHBI

Pemarn Ka4CCTBCHHBIC 3aJa4u: BBICTPpAaUBATh JJOT'M4YCCKHU
HCTIPOTUBOPCUUBYIO LCIIOUYKY paccy;xneHHﬁ C OHOpOﬁ Ha HU3YUCHHBIC

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

Hcnonp3oBaTh TpH  pemICHHMH YYEOHBIX 3aJad  COBPEMEHHBIC
WH(POPMAIIMOHHBIE TEXHOJIOTHH JUIS IIOHMCKA, CTPYKTYpUPOBAHMUS,
UHTEpHpeTalMd M IpPeICTaBICHUs y4eOHOM W Hay4HO-IOIYJIIPHOM
uH(pOpMalUY, TMOJYYEHHOM M3 Pa3IUYHBIX HUCTOUYHUKOB; KPUTHUYECKH
aHAJIM3UPOBATH MOTY4aeMyI0 HH(OPMaLIHIO

[IpuBoAMTH TpHUMEpHI BKJIaJa POCCUHCKUX U 3apYOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAayKH, OOBSICHEHHE IPOILIECCOB OKPYKAIOILIETO

MHpa, B pa3BUTUC TCXHUKH U TEXHOJOTHI

10.17

10.18

Hcnonp30BaTh TeopeTndyeckue 3HaHUSA MO (U3MKE B IMOBCEAHEBHOU
YKU3HH 11 oOecrieueHns 0€30MacHOCTH MpU OOpaIlleHnH ¢ IpudopaMu
U TEXHUYECKUMH YCTPOMCTBAMHM, JJIsI COXpPAHEHUS 3I0pPOBbS H

cOOJIIOICHUSI HOPM SKOJIOTMYECKOT0 MOBEEHHUS B OKpYKaIoILel cpee

PaGoTaTh B rpynme ¢ BHIMOTHEHUEM PA3IUYHBIX COLMAIBHBIX POJIEH,
IJIaHUPOBAaTh  pabOTy  TPYyNIbl, PalUOHAIBHO  pachpeiessaTh
00s13aHHOCTH Y TUIAHUPOBATh JEATEIBHOCTh B HECTAHIAPTHBIX
CUTyallusAX, aJE€KBATHO OLEHUBATH BKJAJ KaXIOTO U3 YYaCTHUKOB

TPYIIBI B PELIEHHE pacCMaTPUBAEMON MTPOOIIEMBI




11 KIIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

11.1

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAaTbhl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'[bHOI71 nporpamMmasl CpeaHeEro oﬁmero 06pa3OBava

JleMOHCTpUpOBaT, Ha NpPUMEpPax poJib M MecTo (HU3MKH B
(hbopMHUPOBaHHHM COBPEMEHHOW HAy4yHOW KapTHHBI MHpa, B Pa3BUTUHU
COBPEMEHHON TEXHUKHU U TEXHOJIOTUH, B IMPAKTUYECKOU IEATENBHOCTH

JIO/IeH, IETTOCTHOCTD U €IMHCTBO (PM3UUECKON KapTUHBI MUPA

11.2

11.3

Y4YuTBIBaTh TPAHUIIBI IPUMEHEHUS U3YYCHHBIX (U3NYECKUX MOIETICH:
TOYEYHBIN IEKTPUUYECKUH 3apsj, sAepHas MOJENb aToMa, HyKJIOHHAs

MOZECJIb aTOMHOI'O AApa IIpru pCHICHUA (1)I/ISI/I‘ICCKI/IX 3aJa4

Pacno3naBate (usnueckue siBiaeHUS (Ipolecchl) U OOBACHATh MX Ha
OCHOBE 3aKOHOB  JJICKTPOJAMHAMUKM M  KBaHTOBOH  (pu3MKH:
ANEKTPUYECKasi TMPOBOJUMOCTh, TEIJIOBOE, CBETOBOE, XHMHYECKOE,
MarHuTHOE  JCHCTBUS  TOKa, B3aMMOJICCTBHE MarHHTOB,
JIEKTPOMArHUTHAsT WHAYKIUS, JCHCTBUE MArHUTHOTO TIIOJII Ha
MPOBOJHUK C TOKOM W JBIDKYIIMWCS 3apsi, 3JIEKTPOMArHUTHbBIE
KojeOaHUs W BOJIHBI, TPSIMOJIMHEHHOE pAcCIpOCTpaHEHUE CBETa,
OTpaXeHHE,  TpeliomiieHue, uHTepdepeHnms, audpaknus
MOJISIPU3ALMsl CBETA, JMCIEPCUsT CBETa, (HOTORIEKTPUUYCCKHH dPPEKT
(boTtoapdexrt), cBeTOBOE MaBieHHWE, BO3HUKHOBEHHUE JIMHEHYATOIO
CIEeKTpa aToMa BOJOpPOJA, €CTeCTBEHHAas M  HCKYCCTBEHHAs

PAaauOaKTUBHOCTD

114

OnuceiBaTh HM3YYCHHBIE CBOWCTBA  BEmIECTBA  (IIEKTPUYCCKUE,
MarHuTHbIE, ONTHYECKUE, DIEKTPHUUECKYI0 MPOBOJAUMOCTh Pa3TUYHBIX
Cpel) U DJIEKTPOMArHUTHbIE sBIEHUS (TPOIECCHI), HCIONb3Ys
¢u3nueckue BENUWYMHBLI:  DJJEKTPUUECKUH  3aps], CHilIa  TOKa,
QJIEKTPUUECKOE  HANpPsHKEHHWE,  AJIEKTPHUYECKOE  COMPOTHUBIICHUE,
paszHocTh moteHnuanos, DJC, pabora Toka, MHAYKIUMS MarHUTHOTO
monsa, cuna Awmmepa, cuia JlopeHna, WHAYKTUBHOCTh KATYIIKH,
OHEPTUA IJJICKTPUICCKOr0 W MArHuTHOI'O l'IOJ'IeI\/’I, nepuoa M vYacrora
KoJiebaHu# B KoJieOaTEIbHOM KOHTYpE, 3apsij U CHjIa TOKa B MPOIEcce
TAQPMOHMYECKHX  JJEKTPOMArHUTHBIX  KOJeOaHWUI, boxycHoe
paccTosiHMe W OINTHUYecKas CHUJia JIMH3BI, MPU OMNUCAHUU TPABUILHO
TPaKTOBATh Q)HSquCKI/Iﬁ CMBICJI  MCITIOJIB3YEMBIX BCJIIMYHH, nux
0003HaYeHMUs] U E€OUHMIBI; YyKa3blBaThb (OPMYJIbI, CBSA3BIBAIOIINE

JTAHHYIO (PU3HUECKYIO BEIMUUHY C JPYTUMH BeTUYNHAMU

11.5

OnuceiBaTh HU3Y4YCHHBIC KBAHTOBBIC ABJICHUSA U MPOLCCCHI, UCIIOJIB3Y




(bl/ISI/I‘IeCKI/Ie BCJIMYUHBI: CKOPOCTH 3JICKTPOMATrHUTHBLIX BOJIH, IJIMHA
BOJIHBI MW 4YaCTOTa CBCTA, SHCPIUd W HMITYJIbBC q)OTOHa, nepunon
moiaypacmnaga, OSHEpPIrusd CBsA3HM AaTOMHBIX SAACP, IHIpH OIKMCaHUHU
IIpaBUJIBHO TPAKTOBATbH (1)PI3HLICCKI/II71 CMBICJI UCIIOJIB3YEMBIX BCJIWYHUH,
nXx 0003HAUYCHUS H CAWHUIIBI, YKa3bIBaTb q)OpMy.]ILI, CBA3BIBAIOIIUC
JAaHHYIO (1)I/ISI/II-I€CKYIO BCIIMYMUHY C APYI'UMHU BCIIMYHNHAMU, BBIYHUCIIATH

3HA4YCHUC (bHSH‘IGCKOfI BCJINYHHBI

11.6

AnanusupoBaTh (U3MYECKHE TMPOLECCHl MW SBICHHSA, HCIOIb3YS
¢usznyeckue 3aKOHbl M NpUHLUOBL  3akOH OMa,  3aKOHBI
MIOCJIEIOBATENbHOIO U MapajuIeIbHOIO COECJUHEHUS IPOBOJHUKOB,
3aKkoH [[xoyns — JleHua, 3aKOH 3J1€KTPOMarHUTHOM MHAYKLIMM, 3aKOH
MPSIMOJIMHENHOIO paclpOCTPAHEHUS! CBETA, 3aKOHbI OTPAaXXEHUs CBETAa,
3aKOHBl  IIPEJIOMJIEHUS  CBETA, ypaBHEHHME  OWHINTEHHA Ui
¢doroadexra, 3aKOH COXpPaHEHUS DSHEPIMH, 3aKOH COXPAHEHUs
UMITyJIbCa, 3aKOH COXPAaHEHHUs DJICKTPUUYECKOIo 3apsja, 3aKOH
COXpPAaHEHUs  MaccoBOIO  4HClIa, IMOCTynatel  bopa, 3akoH
paZMOaKTUBHOTO pacraja; MOpU 3TOM pas3inyaTh CIIOBECHYIO
(OpMYyIMPOBKY 3aKOHA, €T0 MaTeMaTUYECKOE BBHIPAKEHUE M YCIIOBHS

(rpaHubl, 00J1aCTH) IPUMEHUMOCTH

11.7

OHpeIleJISITI) HaIpaBJICHUEC BCKTOpPAa HWHAYKIUMKW MArduTHOI'O II0JIA

MIPOBOJIHUKA C TOKOM, CUJIbI AMIiepa u cuiibl JIopeniia

11.8

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

3€pKaJiOM, TOHKOW JIMH301

11.9

BBITIONTHATE SKCIIEPUMEHTHI TI0 HCCIIE0BAHUIO0 (PU3NICCKUX SIBJICHUN U
MIPOLIECCOB C MCIIOJIB30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHUI; TIpU
3ToM (QOopMYIHpOBaTH MpodiieMy (3a7ady) W THUNOTE3Y Y4eOHOro
OKCHEPUMEHTa,  COOMpaTh  YCTaHOBKY W3  TIPEIIOKEHHOTO

000pyn0BaHusl, MPOBOJUTH ONBIT U (POPMYITHPOBATEH BHIBOIBI

11.10

OcyiecTBisATh MpsIMBIE W KOCBEHHBbIE HW3MEPEHMS] (PU3UUECKUX
BEJIMYMH; MPU 3TOM BBIOMpATh ONTUMAJbHBIA CIIOCO0 M3MEpPEHUs U

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

11.11

HccnenoBaTh 3aBUCUMOCTH (PU3MUYECKUX BEIUYMH C HCHOJIb30BAHUEM
NpSAMBIX ~W3MEPEHHH; TPU OTOM KOHCTPYMPOBaTb YCTaHOBKY,
(¢ukcupoBaTh pe3yJabTaThl IMOTYYEHHONM 3aBUCUMOCTU (PU3UUYECKUX
BEJIMYMH B BUJIE TaOIUIl U TpadUKOB, JIe1aTh BBIBOJBI 10 pe3ylbTaTaM

HUCCICI0OBaHUA

11.12

Cob6mogate mpaBuia 0Oe30macHOTO Tpylda IMpUd  IPOBEIECHUU

HCCIEIOBAaHUI B paMKax yqe6Hor0 9KCIICPUMCHTA, yLICGHO—




HCCHGHOB&TGHBCKOﬁ n HpOGKTHOfI ACATCIIbHOCTH C HUCIIOJIB30BAHHUCM

M3MEPUTENbHBIX YCTPOICTB U 1a0OpaTOPHOTO 000pyIOBaHUS

11.13

Pemate pacuérHple 3a1a4M C SIBHO 33JaHHONW (DPU3NYECKON MOJENbIO,
HCIIOJIb3YA (bmnqecm/le 3aKOHbI W TNPUHOMUIIBI; Ha OCHOBC aHaJIM3a
yCIOBHUSA  3aJaud  BbIOMpaTh  (PU3MUECKYIO MOJAEb, BBLACIATH
¢bu3nyeckue BETUYUHBI U (HOPMYIIbI, HEOOXOIUMBIE Ui €€ pelleHus,
IIpOBOAUTD paC‘-IéTBI 1 OCHHUBATH PCAJIBHOCTD MOJIYYCHHOI'O 3HAUYCHUA

(hU3HUYECKON BETUIMHBI

11.14

11.15

Pemate  kauecTBeHHBIE  3a/layu: BBICTpauBaTh  JIOTUYECKU
HEMPOTUBOPEUUBYIO LIEMOYKY PACCYXKICHHUM C OMOpPOil HA M3y4CHHbBIE

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

Hcnonp3oBaTe MHpU  pelICHMH YY4eOHBIX 3aJady  COBPEMEHHbIE
MH(GOPMALIMOHHbIE TEXHOJOTUM JUIsl IIOMCKA, CTPYKTYpUPOBAHMUS,
UHTEpIpeTalMM W NPEJCTABICHUS Y4eOHOM U HAy4YHO-IOIYJISIPHOU
nHpOpPMAINY, TIOTYYCHHOW W3 Pa3UYHBIX UCTOYHUKOB; KPUTHUYECKH

AHAJIU3UPOBATH MMOJIY4aCMYHO HH(bOpMaI_II/IIO

11.16

11.17

OOBSACHATH IIPUHIUIIBI ,HCIZCTBHH MallluH, HpI/I60pOB N TCXHHYCCKHX
YCTpOﬁCTB; pa3indaTtb YCJIOBUA HX 0€30I1aCHOI0 MCIIOJIb30BaHUS B

HOBCEIHEBHOU KU3HU

[IpuBoauTH TpUMEpHl BKJIaJa POCCUHUCKUX U 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAayKH, B OOBSICHEHHE MPOLIECCOB OKPYKAIOIIETO

MHpa, B pasBUTUC TCXHUKH U TEXHOJIOTHI

11.18

11.19

Hcnonp30BaTh TeopeTHyeckue 3HaHUSA MO (PU3MKE B TOBCEIHEBHOM
YKU3HH 11 oOecrieueHns 0€30MacHOCTH MpU OOpaIlleHuH ¢ IpudopaMu
U TEXHUYECKUMH YCTPOMCTBAMHM, JJIsI COXpPAHEHUS 3I0pPOBbS H

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

PaGotars B rpymme ¢ BBINOJHEHHWEM PA3IUYHBIX COIMAIbHBIX POIEH,
IJIAaHUPOBaTh ~ pabOTy  TPYIIBI,  PAlMOHAIBLHO  PACHpPEIENsTh
00s3aHHOCTH W IUIAHUPOBATh JIEATEIBHOCTh B  HECTAHIAPTHBIX
CUTyalUsAX, AaJEeKBAaTHO OLICHUBATh BKJAJ KaXIOr0 U3 YYaCTHUKOB

IPYIIBI B PELICHUE paccMaTpUBaeMOil poOIeMbl




HHPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJTACC

Kon
pa3aeia

Konx nposepsiemoro

JEMCEHTA

HpOBepﬂeMble IJIEMEHTHBI COACPKAHUSA

OU3NKA 1 METObI HAYYHOI'O [IO3HAHU A

1.1

1.2

®usuka — Hayka o npupone. Hayunbie
METO/bl IO3HAHUS OKPYXKAOIIET0 MHpa.
Ponp skcnepuMeHnTa M Teopum B mpouecce
MO3HAHUSI  NPUPOJBI.  ODKCIEPUMEHT B

¢busnke

MopenupoBanue (U3NYECKUX SBICHUUA U
IIPOLIECCOB. Hayunsie TUIIOTE3BI.
®usnyeckue 3aKoHbl U Teopuu. ['paHuibl
OPUMEHUMOCTH  (PU3WYECKUX  3aKOHOB.
[IpuHnun coorBercTBua. Pomp m  mecto
¢u3ukn B (HOPMUPOBAHMU COBPEMEHHOM
Hay4YHOW KapTHHBI MHpa, B IPAKTUYECKOU

JIeATEILHOCTH JTI0AeH

MEXAHUWKA

KMHEMATHUKA

2.1

MexaHndeckoe JIBUKEHUE.
OTHOCUTENBHOCTh MEXaHUIECKOTO
nekeHus. Cuctema orcuéra. Tpaekropus
[Iepememenue, CKOpOCTH (cpenusis
CKOpOCTb, = MTHOBEHHasi  CKOpPOCTb) U
YCKOPEHHE  MaTepUajbHOW  TOYKH, HX
MPOEKIUA Ha OCH CHCTEMBbl KOOpPIMHAT.
Clo)keHHe TIepEMEIICHUH H  CJIOKEHHUE

CKOpOCTEU

PaBrOMepHOE u PaBHOYCKOPEHHOE
npsiMojiuHeitHoe  aBiwkeHue.  ['paduxu
3aBUCUMOCTH KOOpJMHAT, CKOpOCTH,
YCKOpEHHus, IyTM W IICPEMEIICHHU

MaTCpHaHBHOﬁ TOYKH OT BPCMCHHA




2.2

2.1.5

2.1.6

CBoOogHoe majienue. Y CKopeHue

CBOOOJHOTO IMaAECHUSA

Kpusonnuelinoe nBukeHue. PaBHOmepHOE
JBUKCHHE  MAaTE€PUAJIbHOM  TOYKM IO
OKPY’>KHOCTH. YTJO0Bas CKOPOCTb, JTMHEHHAA
CKOpPOCTb. Ilepuon U 4acToTa.
LeHTpOCTPEMUTENBHOE YCKOPCHHE

TexHuueckue  ycTpoOMCTBA:  CHUIOMETD,
ABVIKCHUC CHApAAOB, LCIIHBIC U PEMCHHBIC

rnepeaadu

2.2.1

2.2.2

223

IIpakTueckue paboTHI. U3zmepenne
MIHOBEHHOM  ckopoctd. MccmenoBanue
COOTHOUIEHUS MEXAY MyTSIMU,
IIPOMIEHHBIMU TEJIOM 32 MOCIIEA0BATEIIbHbBIC
paBHbIE  NIIPOMEXKYTKM  BpPEMEHHU  IIpU
PaBHOYCKOPEHHOM [IBHJKEHHM C Ha4daJbHOU
CKOpPOCTBIO, paBHOM Hymr0. H3ydenue
JBWKEHHs IIApUKa B BSI3KOM KUAKOCTH.
W3yuenune nBWXEHUS Tena, OPOIIEHHOTO

TOPU30HTAIIBHO
JIMHAMUKA

[Ipuaun ~ oTHOcUTEenbHOCTH  ['anmumes.
[IepBriii 3axkoH Hprorona. MHepruansHble

CHUCTEMBI OTCUETA

Macca Tena. Cuna. [TpuHIHN

CYNEPIIO3UIUU CUIT

Bropoii 3akon HeroToHa 111 MaTeprabHON
TOYKM B HWHEPLHAIBHONW CHCTEME OTCYETA
(UCO). Tpermit 3akon HproTona s

MaTCpHUaJIbHBIX TOUCK

224

3akoH  BceMHpHOro TaAroreHus. Cuna
TskecTu. IlepBas KocMHMuecKass CKOPOCTb.

Bec tena

225

Cuna ynpyroctu. 3akoH ['yka




2.3

2.2.6

Cuna tpenusa. Cyxoe tpenue. Cuna TpeHUs
CKOJBXKEHUSI M CHUJIla TPEHUS  IIOKOS.
Koaddunuent TPEHHUSI. Cuna
CONPOTHBIICHUSI TPU JBIDKEHUU TelIa B

KHUAKOCTU WUJIM I'a3€

2.2.7

228

HOCTyrIaTeJ'IBHoe n BpamaTCJIbHOC

JIBM>KEHUE a0COIOTHO TBEPOTO Tela
MoMmeHT  cuibl  OTHOCHTEIBHO  OCH
BpameHus.  Ilnedo  cunel.  YcioBus

paBHOBecus TBEpaoro Tena B MCO

229

2.2.10

TexHuueckue YCTpOﬁCTBaZ INOAIINITHHUKH,

ABWIKCHUC NCKYCCTBCHHBIX CITYTHUKOB

[IpakTnueckue paboTHL. N3yuenne
IBUKEHHsT ~ Opycka 1O  HaKJIOHHOM
IUIOCKOCTH 1O/ JCWCTBHEM HECKOJBKUX
cui. HMccnenoBaHue 3aBUCHMOCTH — CHUI
yIPYTOCTH, BO3HUKAIOIIHX B
negopMupyeMoil TNpYyXUHE H PE3UHOBOM
oOpasiie, OT BEIWYUHBI UX Jedopmaiuu.
HccnenoBanue yCIOBUH  paBHOBECHUs

TBEP/IOTO Tella, UMEIOIIETO OCh BPALLCHUS

3AKOHBI COXPAHEHUA B MEXAHUKE

NMnynsc MarepuanbHOM TOYKH, CHCTEMBI

23.1 MaTepUalbHBIX TO4YeK. MMmynec cunisl u
W3MEHEHHE UMITyJIbCca Tela

530 3akoH coxpaHeHus wumnyiasca B HCO.

o PeakTuBHOE ABMKEHIE

233 PaGora cubl

234 MoIHOCTh CHIEI

235 Kunernueckass sHeprus  MaTepHAIBHOU

o TOYKH. Teopema 0 KHHETUYECKOW IHEPTUU
ITorenunaneHas sHeprus. I[loreHumanbHas

2.3.6 SHEprus yIpyro ne(popMHUpPOBaHHON

npyxuHbl. lloTeHnuManbHass SHeprus Tela




3.1

BOJIM3U IIOBEPXHOCTHU Semnn

HOTGHHI/IaJ'IBHBIe u HCIIOTCHLMAJIbHBIC

cwibl. CBsi3b pabOTHl HEMOTEHIHMAIBHBIX

2.3.7 CUJI C UBMEHECHHEM MEXAHWUYECKOW IHEPTHH
CUCTEMBI  TeIl. 3aKoH COXpaHEHHUs
MEXaHUYECKON SHEPTUn

2.3.8 Yupyrue u Heynpyrue CTOJIKHOBEHUS

539 TexHudeckue ycTpouCTBa: JBUKEHUE PAKET,

o BOJIOMET, KOIIEp, IPYKUHHBIA IUCTOJIET

[Ipaktuyeckue paboTsl. M3yueHue cBs3U

5310 CKOpPOCTEM Tel TMpH HEYyNpyrom  yiaape.

Hccnenoanue cBsA3M pa6OTBI CHJIBI C

H3MCHCHHEM MEXaHHMYSCKOM OHCPIUu TCjia

MOJIEKYJISAPHAS ®U3UKA 1 TEPMOAMHAMUKA

OCHOBbI MOJIEKVJISPHO-KUHETUYECKOM TEOPUU

OCHOBHBIE ~ TOJIOXKEHUS  MOJIEKYJIIPHO-
KUHETHYECKONH  TEOpHH. BpoyHnoBckoe
JBUKCHHUE. Huddyzus. Xapakrep
JBWDKEHUST H  B3aMMOJICHCTBHS — YaCTHI]

BC€IICCTBA

Mogenu cTpoeHusl Tra30B, XUIKOCTEN U
TBEPIABIX TE€T W OOBICHEHHE CBOMCTB

BEIIIECTBA HA OCHOBE 3THUX MOJEICH

Macca wmonekyn. KonuuecTtBo BemiecTsa.
[TocTostHHast ABoraapo

TenmoBoe paBHOBecue. Temmeparypa u e€

n3mepenue. [llkana remneparyp Lienscus

Mopnens wuzneanbHoro rasa. OCHOBHOE
ypaBHEHUE MOJIEKYJIIPHO-KMHETHYECKOU

TCOpHUU UACAIILHOI'O Ir'a3a

AOcomioTHass  TeMmieparypa Kak  Mepa
CpPEIHEW KMHETUYECKON DHEPIUH TEILUIOBOTO
JBW>KeHUd yacTull raza. [llkamna temneparyp

KensBuna




VpaBnenue Knaneiipona — Menpaeneena.

3akoH /lanmbToHA

l'azoBeie  3akoHbl.  M3ompomeccsl B
ueaIbHOM rase c HOCTOSIHHBIM
KOJIMYECTBOM BEILIECTBA! U30TepMa,

n30xopa, u3obapa

TexHudeckue  yCTpPOMCTBA:  TEPMOMETP,

OGapometp

3.1.10

[Ipaktuyeckue padotbl. M3mepeHue macchbl
BO3/lyXa B KJIACCHOU KOMHATe.
HccnenoBanue 3aBUCUMOCTH MEXTY
rapamMeTpamMH COCTOSIHUSL  Pa3pe’KEHHOTO

rasa

32

OCHOBbI TEPMOJMHAMUKHU

3.2.1

TepMO,Z[I/IHaMI/I‘ICCKaH CHUCTEMA. BHYTpeHHSIH
OHECPIruia TCpMOHHHaMquCKOﬁ CHUCTCMBI H

CoCco0ObI €€ N3MEHEHUS

322

Konunuectso TEIIOTHI u pa0ora.
BryTtpennss SHEPIus OJIHOAaTOMHOTO

NACAJIBHOIO ra3a

323

324

Buael Tennonepenaun: TEIIONPOBOIHOCTD,
KOHBEKIMs, M3JIydeHHe. TermnoéMKOCTh
Tena. YJelbHas TEINIOEMKOCTL BEIICCTBA.
Pacuér KOJIMYECTBA TEMJIOTHI pu

TEIIonepeaade

[TepBbrit 3aKOH TEPMOJINHAMUKH.
IIpumeHeHue IIEPBOIO 3aKOHa
TEPMOJIUHAMUKH K M30IPOLECCaM.

I'paduueckas uaTEprIpeTanys padboThl raza

3.25

TermoBble MamvHbl. [IpUHIUIIBI AENCTBUS
TEIUIOBBIX MaIlIHH. [Ipeo6paszoBanus
SHEPIUun B TEIIOBBIX MallnHax.
Koaddurnment nonesnoro aeicTeus (manee

— KII1d) rernmosoit Mmamuuel. Hukn Kapuo u




33

ero KII/]

Bropoii 3aKOH TEPMOJIMHAMHUKH.
326 HeoOpatumocTs mpoiieccoB B MPUPOJIE.
o TenoBble  ABUTATENH.  DKOJIOTMYECKUE
MPOOJIEMBI TETIOIHEPTETUKH
TexHuueckue  yCTpPOMCTBA:  JIBUTaTelb
3.2.7 BHYTPEHHETO cropaHusi, OBITOBOM
XOJIOAWIBHUK, KOHAULMOHED
128 IIpakTuueckue paboTHI. U3zmepenne

YAEIBHON TEIITIOEMKOCTH

AT'PET'ATHBIE COCTOAHUA BEILIECBA. ®A30BbIE ITEPEXO/IbI

3.3.1

[TapoobpazoBanue u KOHJICHCAIIHSL.
Hcnapenne u kureHue. YenbHas TEIIOTa
napooOpa3zoBaHusl. 3aBUCHUMOCTh

TEMIICPATYPhI KUIICHUA OT AABJICHUS

3.3.2

333

3.34

AOCONIOTHAS U OTHOCHUTENbHAS BJIAKHOCTH

Bo3ayxa. HacklenHslil nap

TBépnoe Ttemo. Kpucraumueckue u
aMmop(dHbIe Tena. AHM3OTPOIUS CBOMNCTB
KPHUCTAJIJIOB. Kunxue KPHUCTAJLJIBL.

CoBpeMeHHbIE MaTepHalIbl

[InaBnenve u Kpucramnuzauus. Y JenbHas

TCIJIOTA ITJIaBJICHHA. CY6J'II/IM3L[I/I$[

335

ypaBHeHI/Ie TEILIOBOro OallaHca

3.3.6

TexHnueckue ycTpoiicTBa: THUTPOMETp U
MICUXPOMETP,  KaJOPUMETP, TEXHOJOTHH
MIOJIyYEHUsI COBPEMEHHBIX MAaTEpHUajoB, B
TOM yucIie HaHOMAaTepHaJloB, u

HaAHOTCXHOJIOTNH

3.3.7

[IpaxkTrueckue paboThI. N3mepenune

BJIA)KHOCTH BO3JyXa

OJIEKTPOAMMHAMUKA

4.1

OJIEKTPOCTATHUKA

4.1.1

DnexTpu3anusi Tell. DJEKTPUUYECKUU 3apsi.




4.2

HBa BH A DJICKTPUYCCKHUX 3apA10B

4.1.3

HpOBOI[HI/IKI/I, JUDJICKTPUKHU u

MOJTYIIPOBOIHUKHU

3aKoH COXpPAaHCHUA SJICKTPHUICCKOI'0 3apdaaa

4.14

BzaumoneiictBue 3apsanoB. 3akon Kymnona

DnekTpuyeckoe  nosie.  Hampsok€HHOCTH
3JIEKTPUYECKOIO TIOJISL. [TpuHIMN
cynepno3unuu. JIMHUKM  HAOPSHKEHHOCTU

QJICKTPHUYCCKOI'0O I10JIA

Pabota cua 21€KTPOCTATHYECKOTO MOJISL.

Ilorennuan. Pa3HocTh HOTEHIINAIOB

[IpoBOAHMKY U TUANEKTPUKH B MOCTOSHHOM
JeKTpuyeckoM 1mosie.  Jluanekrpuyeckas

IIPpOHUITACMOCTDb

DNEeKTPOEMKOCTb. Konnencarop.
DneKTPOEMKOCTh IMJIOCKOTO KOHJEHCATOpA.

DHeprus 3apsHKEHHOr0 KOHAEHCaTopa

Texnudecknue ycTpoicTBa: 3IEKTPOCKOIL,
JIEKTPOMETP, DIEKTPOCTATUUECKas 3allNTa,
3a3eMJIeHHE ANIEKTPONPHOOPOB,

KOHJIEHCATOP, KCEPOKC, CTPYHHBIA IPUHTED

4.1.10

[IpaxkTueckue paboThI. N3mepenune

ANEKTPOEMKOCTH KOH/ICHCATOPA

IIOCTOSIHHBIN DJIEKTPUYECKUIM TOK. TOKU B PA3JIMYHBIX

CPEJIAX

Ycaopus CYIICCTBOBAHUA IIOCTOAHHOTO

4.2.1 AJIEKTPUYECKOTO0 TOKa. VMCTOYHMKHM TOKA.
Cuia Toka. [TocTosHHBIN TOK

4.2.2 Hanpsoxenue. 3akon OMa 1151 ydacTka enu

423 DIIEKTPUYECKOE COMPOTUBIICHUE. Y ACIBHOE
o COIIPOTUBIICHHE BELIECTBA

ny [TocnenoBarenbHoOE, MapajjieabHOE,
o CMEIIaHHOE COEIMHEHNE ITPOBOTHUKOB

4.2.5 PaGora »snexkrpuueckoro Toka. 3aKoOH




Hxoynsa — Jlenua

4.2.6

MOHIHOCTB SJIICKTPHUYCCKOI'O TOKa

4.2.7

anexTponaBxkymas cuna (ganee — DC) u
BHYTPCHHEE CONPOTUBJIICHUE HCTOYHHKA
ToKa. 3akoH OMa JyIsl OJHOU (3aMKHYTOI)

3JICKTpPI‘leCKOI>'I OCIIN. KOpOTKOC 3aMbIKaHUEC

4.2.8

429

DNeKTpoHHAass  MPOBOAMMOCTh  TBEPIBIX
METaJUIOB. 3aBHCHUMOCTb COMNPOTHUBIICHUS
METaJJIOB oT TEMIEPaTypHI.

CBepXxnpoBOIMMOCTb

DnekTpuueckuil Tok B BakyyMme. CBolicTBa

QJICKTPOHHBIX ITYYKOB

4.2.10

4.2.11

4.2.12

[TonynpoBoHUKHU. CobcTBeHHas u
MpUMECHas MIPOBOJIUMOCTD
IIOJIYIIPOBOXHUKOB. CaoiicTBa p-n

niepexoja. [lomynpoBogHUKOBBIE TPHOOPHI

DONEeKTpUYeCKUd TOK B IJIEKTPOJIUTAX.
ONEeKTPOIUTHYECKAS JUCCOLAU.

DNeKTpOIHn3

DNEeKTPUUECKUI TOK B rasax.
CaMOCTOSTENbHBIE U HECaMOCTOSITEILHBIHN
paspsia. Paznmuunbie TUIBI
CaMOCTOATENIBHOTO  paspsiga.  MoyHuS.

[Ina3zma

4.2.13

TexHuueckue  yCTpONCTBA:  amIepMETp,
BOJIBTMETP, pPE€OCTAaT, HUCTOYHUKHU TOKa,
JJIEKTPOHAr pEBaTENbHbIE npudopHl,
3JIEKTPOOCBETUTEIIbHBIE npuOopHI,
TEPMOMETP CONPOTUBJICHMS, BaKyyMHBIN
JIUOJl, TEPMUCTOPBl U  (POTOPE3UCTOPHI,

HOJ'IynpOBOIIHHKOBLIﬁ Auoa, raJlbBaHUKa

4.2.14

[IpaxkTrueckue paboTHI. N3yuenune
CMEIIaHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenne OJIC UCTOYHMKA TOKa M €ro




BHYTpPEHHETo conpoTuBieHusa. Habmtonenue

OJICKTPOJIMU3a

11 KJIACC

Kon
pa3jiena

4

4.3

Koanposepsiemoro

HpOBepﬂeMbIe 3JIEMEHTBI COAECPKAHUA
3JEMCECHTA

OJIEKTPOAMMHAMUKA
MAT'HUTHOE ITIOJIE. SJIEKTPOMAT'HUTHA S UHAYKIOWA

IToctosiHHBIE MarHurhl.
4.3.1

B3aHMOH€ﬁCTBHG IIOCTOAHHBIX MaroHuToOB

MaruutHoe mnosie. BekTop MarHUTHOM
uHaykuuu. llpuHnun — cynepno3unuu.
432 Jlnauu marauTHOM MHAyKuuu. Kaptuna
JUHUA MarHUTHOM MHAYKLHMHM — TOJIA

IIOCTOSITHHBIX MarHuTOB

MarsnuTtHo€e 1oJj€ MPOBOJHUKA C TOKOM.
Kaptuna  auHMI  1oas  AJIMHHOTO
npsaMoro MnpoBOJHHMKA MW 3aMKHYTOT'O
433 KOJIBLIEBOI'O TMPOBOJHUKA, KaTYIIKH C
tokoM. OmnbIT OpcTena. Bzaumoneiicteue

MMPOBOAHUKOB C TOKOM

Cuna Amnepa, €€ MOIYJIb U
434

HaIpaBJiEHUE

Cuna Jlopenma, €€ wMoaynp ©
HampaBlieHue. J[BmkeHHe 3apsHKeHHOU
435
qacTuibl B OJIHOpOlIHOM MAarouTHOM

nosie. Pabota cunbl Jlopenna
4.3.6 SIBneHHE IEKTPOMArHUTHOW MHIYKIIMH
4.3.7 IToToK BEKTOpa MAarHUTHOM UHAYKIIUU

138 OJIC WHTYKITUH. 3akoH
o AIIEKTpOMarHuTHOU nHAYyKu Dapanes

BuxpeBoe snektpuueckoe mnone. IJC
439 WHAYKIUA B MPOBOJHUKE, JTBUKYIIEMCS

MoCTYNNaTCJIbHO B OIHOPOJHOM




MAargsuTHOM II0JI€

4.3.10 [IpaBuio Jlenna
NHIYyKTUBHOCTS. SIBnenune
4.3.11
camounaykuuu. IJ1C caMOnHIyKIIK
DHeprusi MarHUTHOTO MOJIA KaTYIIKHU C
4.3.12
TOKOM
4.3.13 DNEKTPOMarHUTHOE T0JIe
TexHu4eckne yCTPOWCTBA: IIOCTOSIHHBIC
MarHuThl, 3JICKTPOMArHUTHI,
4.3.14 JIEKTPOJBUTATEIIb, YCKOPHTEIH
AJIEMEHTAPHBIX YaCTHL], HHIYKIIMOHHAS
eyb
[Ipaktnyeckue  paborel.  M3yuenwue
MarHuTHOTO TIOJI1 KaTyIIKH C TOKOM.
HccnenoBanne nelCTBUSA IMOCTOSHHOTO
4.3.15

MarHuta Ha  paMKy C TOKOM.
Uccnenosanue SIBJIICHUS

BHeKTPOMaFHHTHOﬁ HHAYKIOHUU

5.1

KOJIEBAHUA 1 BOJIHBI

MEXAHUYECKUE U 5JIEKTPOMATI'HUTHBIE KOJIEBAHUA

5.1.1

Komnebarenpuast cucrema. CBoOOmHBIE
konebanus. ['apmMoHHYecKkue KoneOaHusl.
[Tepuon, dwacrorta, amrumtyna u (asa

KoJIeOaHuil

[IpyXuHHBIN MasTHUK.

MaremaTudecKnii MasITHUK

VYpaBHeHHE TAPMOHUYECKUX KOJICOAHUH.
Kunematnyeckoe W JUHAMHUYECKOE
oIMcaHue KouIe0aTeaIbHOro ABHKEHUS

IIpespaimenue SHEPrUu npu
rapMoHM4eckux  kojeOanusax. CBs3b
aMIUTUTYAbl  KONeOaHWH  MCXOIHOU
BEJIMYMHBI C aMIUIUTyJIaMu KoJieOaHHi

€€ CKOPOCTU U YCKOPEHMUS




KonebGarenbupiii  koHTYp. CBOOOIHBIC
AJIEKTPOMArHUTHBIC KoeOaHus B
UCaTbHOM KOJICOATEIIbHOM KOHTYPE.
AHaJoOrusT MEXIy MEXaHUYCCKUMH U
AJIEKTPOMArHUTHBIMH KOJICOaHUSIMHU.

®opmyna Tomcona

3aKoH COXpPaHEHHS  DHEpruu B

nacaJbHOM KoJie0aTeIbHOM KOHTYpC

BrinyX1€eHHBIE MEXaHUYECKUE
kojiebanus. Pesomanc. PesoHaHcHas
KpHBas. BrinyxneHnbie

QJICKTPOMAriuTHLIC KoJe0aHusL.

5.1.9

5.1.10

5.1.11

Ilepemennbii  TOoK. CHHYCOMAANBHBIN

IIEPEMEHHBIN TOK.

MomHocTb [IEPEMEHHOTO TOKa.
AMIIIATYAHOE u JEHCTBYIOLIEE

3HAYCHUC CUJIbI TOKA U HAITPAKCHHUA

Tpancdopmarop. [IpousBoacTso,
nepegayda u notpedieHue
ANEKTPUIECKON JHEPIuHu.
DKOJIOru4ecKue PHUCKH npu
IIPOU3BOJICTBE 3JIEKTPUUECKON SHEPruu.
KynbTypa HCIIOJIb30BaHUs

AJIEKTPOIHEPTUU B MOBCEIHEBHOM )KU3HHU
TexHuueckue ycrpoicTBa: cericmorpad,
AIIEKTPUUYECKHH 3BOHOK, JMHUU

QJICKTpoIIepcaavd

5.1.12

[Tpaktuyeckue pabotsl. MccnemnoBaHue
3aBUCUMOCTH nepuoja MaJIbIX
KosieOaHUH Tpy3a Ha HUTH OT JUIMHBI
HUTH W Macchl rpys3a. HccinenoBanue
[IEPEMEHHOTO0  TOKa B  LENU U3
IIOCJIEZI0BATENBHO COCMHEHHBIX

KOHACHCATOpA, KaTYIIKHU U PE3UCTOpPA




5.2

5.3

MEXAHUYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHBI

5.2.1

5.2.2
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MexaHuueckue BOJIHBI, yCIIOBUS
pacnpocrpanenusi. [lepuon. CkxopocTb
pacrpocTpaHeHHss ¥ JUTMHA  BOJIHBI.

HonepeqHLIe " IPpOJO0JILHBIC BOJIHBI

HH##Par### HNuTtepdepennus u

TudpaKIus MEXaHUIECKUX BOJTH

3Byk. Ckopocth 3Byka. ['pomkocTb

3ByKa. Beicora Tona. TemOp 3ByKa

5.2.4

5.2.5

5.2.6

5.2.7

DNEeKTPOMarHuTHbIE BOJHBL. Y CIOBUS
W3JIyYEHHS] DJIEKTPOMATHUTHBIX BOJIH.
Bzaumnas opuentanusa BektopoB E, B u

U B DJICKTPOMarHuTHOM BOJIHE B BaKyyMe

CBoiicTBa  DIIEKTPOMArHUTHBIX  BOJIH:
OTpaKEHHE, peJIOMIICHUE,
MOJISIpU3aIus, T paKIms,
UHTEepEpEHIIHSL. CkopocTb

SJICKTPOMArduTHBIX BOJIH

[llxkana  27IEKTPOMArHUTHBIX BOJIH.
IIpuMeHeHne dIIeKTPOMarHuTHBIX BOJIH B

TEXHHUKE U OBITY
[TpyHIMIIBI PaUOCBA3U U TEJIEBUICHUS.
Pannonokanus. DNeKTpOMarHuTHOE

3arpsA3HCHUC oxpymaromeﬁ CpCabl

5.2.8

5.3.1

TexHuueckue YCTPOWCTBA:
MY3bIKaJIbHbIE WHCTPYMEHTBHI,
YJIBTPA3BYKOBAsl TMATHOCTHKA B TEXHUKE
W MEIWIMHE, pajap, pPaaHuONPHUEMHUK,
TeNeBU30p, aHTeHHa, TenedoH, CBY-

neyb
OIITUKA

[IpsimonuHeitHoe pacupocTpaHEeHue

CBETa B OAHOPOAHOM cpene. JIyu cBera

5.3.2

OtpakeHue cBeTa. 3aKOHbI OTPAKECHHUS
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cBera. Iloctpoenne  mM300pakeHWid B

ITUIOCKOM 3CpKaJIC

[penomiienne cBeta. 3aKOHBI MPEIIOMIICHUS
CBeTa. AOCONIOTHEIH ImoKa3aTellb
MIPEJIOMIICHUS

[TonmHoe BHYTpEHHEE OTpaKEHHE.
IIpenenbubIi yron IIOJIHOTO

BHYTPEHHET0 OTPaKEHUS

5.35

5.3.6

5.3.7

Hucnepcust cera. CnoxHbI COCTaB

Oenoro ceera. Llser

Cobwuparonyue U paccerBarolIie JTUH3BI.
Tonkas nuH3a. @OKYyCHOE PacCTOsIHUE U
OITHYCCKas Cjla TOHKOH  JIMH3EI.
[Toctpoenue n300pakeHUI B
COOMpAIOIINX M PACCEHBAIOIINX JIMH3AX.
dopmysia TOHKOU JIMH3BL. Y BEIUYECHHUE,

aBaeMoe€ JIMH30U

IIpenenst [IPUMEHUMOCTH

FCOMeTpH‘IeCKOﬁ OIITUKHU

5.3.8

Wntepdepenmus  cBera. KorepeHTHBIE
HCTOYHUKU.  YCIOBUS  HAOIIOACHUSI
MaKCHMYMOB 51 MHUHHUMYMOB B
UHTEp(PEPEHITMOHHON KapTUHE OT JBYX

CI/IH(I)EBHLIX KOT'CpCHTHBIX UCTOYHUKOB

5.3.9

5.3.10

5.3.11

Hudpakmuss  cBera. JludpakuuoHHas
pemeérka. Ycnosue HaOJro1eHUs
[JIaBHBIX MAaKCUMYMOB TMIpH MaJIeHUU
MOHOXPOMaTHYECKOT O cBeTa Ha
TUGPaKIUOHHYIO PEIIETKY

[Tonspuszanus ceera

TexHu4eckne yCTpOMCTBA: OYKH, JIyNa,
¢doroanmapar, NPOEKLMOHHBINA anmapar,
MHUKPOCKOII, ~ TEJIECKOI, BOJIOKOHHAas

ONTHKA, JU(PPAKUMOHHAS  pelETKa,




IMOJIAPpOn

[Ipaktnueckue pabotel. M3mepenue
[IOKa3aTess IIPEIOMIICHUS.
5.3.12 . .
HccnenoBanue CBOICTB M300pakeHUl B

nuH3ax. HaGmonenune aucnepcuu ceera

RJIEMEHTHI CTIIELITUAJILHOM TEOPUM OTHOCUTEJILHOCTH

I'paHuIpl IPUMEHUMOCTH KJIACCHYECKOU
MEXaHUKHU. ITocrynartsr TEOPUHU
6.1 OTHOCHUTEIIBHOCTH: MHBApUAaHTHOCTh
MOAYJSl CKOPOCTH CB€Ta B BaKyyMme,

MPUHIIMI OTHOCUTEIBHOCTH DUHINITEHHA

OTHOCHUTEIHLHOCTD OJJHOBPECMCHHOCTH.

6.2 3amemsieHue BPEMEHU U COKpaIleHUE

JUINHBI

DOHeprus W UMIOYIAbC  CBOOOITHOM
6.3

YaCTULII

CBsi3b MacChl C SHEpPTUeld W UMITYJILCOM
6.4 CBOOOJTHOW YacTULbl. DHEPrus IOKOs

CBOOOMHON YaCTHUIIBI

KBAHTOBAS ®U3UKA

BJIEMEHTBI KBAHTOBOU OIITUKU

@®otonbl. ®opmyna Ilmanka cBsA3M
7.1.1 sHeprun (¢GOTOHA C €ro 4YacTOTOH.

OHeprus U UMMynbe GoToHA

OTkpbITHE u HCCIeI0BaHUE
7.1.2 dotoaddexra. Onpitel A.I'. CTonmerona.

3akoHsbl hoTodddexTa

YpaBHeHue DOHHIITENHA s
7.1.3 dbotoapdexra. «KpacHas  TpaHULIA»
doroaddexra
7.14 Jasnenue cBera. OnwiTe! [1.H. JIeObenera
7.1.5 XHUMUYECKOE JIEUCTBUE CBETA
TexHuueckue YCTpOMCTBA:

7.1.6
dororneMeHT, (GOTOAATYNK, COTHEUHAS




Oatapes, CBETOIUO/

7.2

7.3

CT

POEHUE ATOMA

7.2.1

Monens atroma Tomcona. ObITE
Pesepdopaa mo uccnenoBanuio
crpoenus aroma. [Inmanerapnuas moziennb

aToMa

7.2.2

[Tocrynatet  bopa.  Uznyuenwme wu
noryomeHne (HOTOHOB MpH MEpexoie
aToMa C OJHOrO YPOBHSI HHEPrUM Ha
apyroid.  Bunbt  cnektpoB.  Crektp

ypOBHeﬁ QHCPIur aTOMa BOAOPO1a

7.2.3

7.2.4

7.2.5

7.2.6

7.3.1

BonnoBeie cBoiicTBa yactul. BosHbl ne
Bporis. KopnyckynsipHO-BOJIHOBO#M
nyanusM. Jludpakius SIeKTpOHOB Ha

KpUCTaJljax

CrioHTaHHoe n BBIHYKACHHOC
U3JIy4deHHE. YCTPOWCTBO M IPUHIUII
paboThl azepa

TexHuueckue YCTPOWCTBA:
CHEKTpPaNbHbIM aHaIU3 (CHEKTPOCKOI),

J1a3ep, KBAaHTOBBIN KOMITBIOTED

[Tpaktuyeckue pabotel. Habmonenue

JIMHENYaToro CreKkTpa

ATOMHOE A1PO

Metoapl HaOMIOAEHUS W PETUCTPAIUN

SJICMCHTAPHBIX YaCTUIL]

7.3.2

OTkpeITHE PaAUOaKTUBHOCTH. OIIBITHI
Pesepdopna mo ompeneneHuio cocraBa
pannoakTuBHOrO w3nydeHus. CBoiicTBa
anbda-, oera-, raMmma-mu3JIyqeHHUS.
BnusiHre pagrioakTUBHOCTH Ha JKUBBIC

OpraHu3MBI

7.3.3

OTKpeITHE TNPOTOHA W  HEUTpOHA.

Hyxnonnas mozgens siapa ['eiizenOepra —




7.3.4

NBanenko. 3apsia sapa. MaccoBoe 4ucio

sanapa. 3oTonsl

Anbda-pacnia. DNEeKTPOHHBIH u
MO3UTPOHHBIM  OeTa-pacran. ['amma-
U3JydeHUe. 3aKOH  PaauOAKTHUBHOTO

paciaaa

7.3.5

OHeprusi CBs3M HYKIOHOB B  spe.

SAnepubie cuibl. Jlepext mMacchl sapa

7.3.6

7.3.7

Snepuele peakuuu. JleneHue M CUHTE3
a1ep

Snepuslii  peaktop.  TepmosaepHsIid
cuHre3. [IpoGiieMbl U  MEPCHEKTUBBI
SAJIEPHOM DHEPreTUKU. OKOJIOIMYECKUe

ACIICKTHI HﬂepHOﬁ OHCPIrCTUKU

7.3.8

OnemeHTapHble  4acTulbl. OTKpbITHE
II03UTPOHA. @yHIaMEHTAIIbHBIE

B3aUMOJEHCTBHUI

7.3.9

TexHu4yeckue yCTpOMCTBA: TO3UMETP,
Kamepa BuibcoHa, sepHBI peakTop,

aroMHas bomOa

7.3.10

8.1

8.2

[Tpaktnyeckue pabotsl. MccnenoBanue
TPEKOB YaCTHULL (mo TOTOBBIM

¢dortorpadusam)

OJIEMEHTHBI ACTPOOU3NKU

Bun 3Bé3qH0T0 Heba. Co3Be3nusi, sipKue
3BE3MHI, IUIAHETHI, ux BUJIHUMOE

JIBIKEHNE

Comueunass cucreMa. [lmaHeTsl 3eMHOM
rpynnsl.  [ImaHeTBI-TUTaHTBl W UX
CHYTHI/IKI/I, KapJ'II/IKOBI)Ie TIJIAHCTHI.

Mausie Tesra COMTHEYHOU CUCTEMBI

8.3

Connue, ¢Qortochepa wu armocdepa.

ConHevyHast akTUBHOCTD

8.4

Hctounuk sHeprun ConHua u 3B€371




8.5

3BE3/1bI, UX OCHOBHBIC XapPaKTEPHCTUKU:
Macca, CBeTUMOCTb, PAJIYC, TEMIIEpaTypa,
HX B3alMOCBSI3b. Huarpamma
«CHEKTPAJBbHBIA KJIACC — CBETUMOCTbHY.
3Bé31pI IIABHOM IIOCIIEIOBATEILHOCTH.
3aBHCHMOCTh «Macca — CBETHMOCTb» IS

3BE3/1 IJIaBHOU IIOCJICA0BATCIIBHOCTHU

8.6

8.7

8.8

8.9

8.10

#H##Par###BHyTpeHHee cTpoeHue 3BE3J.
CoBpeMeHHbIE IIPEJICTABIICHUS 0
MIPOUCXOXKAEHUHA U 3Bomonu ConHIA U

3BE3. DTaIbl )KU3HA 3BE3]I

Mneunsiii Ilyte — Hama ['amaktuka.
CnupanbHass ~ cTpykrypa [amaktukw,
pacupeneneHue 3BE3N, ra3a U IbUIM.
[Tonoxxenne u paBwxenue ConHua B
lamaktuke. Ilnockas u cdepudeckas

noacucTeMbl [ aTakTUKu

Tuner ramaxkThk. PaguoramakTHKu U
KBazapbl. UYEpHbIE IBIPBI B AApax

raJJaKTHK

Bcenennas. Pacmmpenue Bcenennoil.
3akon Xa06ma. PasOeranue ralakTHK.
Bospact u paguyc Bcenennoil, teopus
bonbmoro B3peiBa. Monens «ropsiueit

Bcenennoi». PennkToBoe n3nyyeHue
MacmtabHast  cTpykTypa BceneHHoil.

MeraranakTuka. Hepewménnsie

po0GJIEMbI ACTPOHOMUH
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