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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUU M TPEOOBAHUM K pe3ysibTaram
OCBOEHHUSI OCHOBHOW 0Opa3oBaTeNbHOM MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, a Takxke c ydy€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETIIIUUA TIpernojiaBanusl ydeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpTraHU3aUAX Poccuiickoiu denepanuu, peanu3yrommx OCHOBHBIE
oOpa3oBarebHbIe MPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatommuxcs 10—11 kmaccoB mnpu
oOydeHHH UX (Pu3MKe Ha 0230BOM ypOBHE Ha OCHOBE CHUCTEMHO-ACSITEIHHOCTHOTO
noaxona. Ilporpamma mo ¢usmuke coorBerctByeT TpedoBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yibTaTam
OOy4eHHMs, & TAKXKE YUYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEIMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHbIMU Yy4Ye€OHBIMM MpeaMeramu. B Hel
OTIPENIEIAIOTCS OCHOBHBIE LIEIM U3Y4YEHHs] (U3UKH HAa YPOBHE CPEIHEro OOLIEeTo
o0Opa3oBaHMsl, IJIAHUPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca (DU3MKHU: JTUYHOCTHBIE,
MeTalpeIMETHbIE, IPEeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o Gpu3MKe BKIFOYAET:

e IUIAHUPYEMBIE PE3yIbTAaThl OCBOEHUS Kypca (pr3uKu Ha 0a30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI IO roJjaM O0yUYEHUS;

e cojepkaHue yueOHoro npeamera « Pu3nkay 1o rojgaMm o0ydeHusl.

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAaX MPHUPOIbI, BHICTYNAasl B
KauecTBe y4eOHOIo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpyxkaromiem mupe. IkoapHBIN Kypce GU3NKU — cHCTEMOOOpa3yIoIui
JUIsL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, MOCKOJIBbKY (PU3HUECKUE 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuzmyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHME UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  ONpenensieT XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe HSHEpPreTUKd, TPAHCIOPTa, OCBOCHMS
KOCMOCA, IOJIy4EHUSI HOBBIX MAaTe€pHalOB C 3aJaHHBIMU CBOMCTBAMU M APYTHX.
N3yyenue (Pu3MKM BHOCHT OCHOBHOW BKJIaJ B (OPMUPOBAHUE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydarommxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAYYHBI METOJT TO3HAHMSI IPU BBIMOJIHEHUU UMH YIEOHBIX UCCIIEIOBaHUI.

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



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuasl U3 BCEX Pa3leioB (DU3UKH, BKIIFOYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

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

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

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

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

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YpPOBHE CPEAHEro OOIero
oOpa3oBaHus SBIAIOTCS (pU3MUYECKUEe TeopuH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYp€ MOCTpOeHUs (Pu3nueckoil Teopuu, posii PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLHIIOB B  COBPEMEHHBIX TMPEACTABICHHUSIX O MPHUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHl, JJIsI ONUCAHUS ECTECTBEHHO-HAyYHBIX SBJICHUU U
MIPOIIECCOB).

CHCTeMHO-AESATENbHOCTHBIN TOJIX0J B Kypce (U3UKU Pealn3yeTcs Mpexie
BCEro 3a CUET OpraHU3alyU SKCIEPUMEHTANIBHOU JAESITEIbHOCTH O00YyYaroluXCsl.
Jlnst  6a3oBoro ypoBHsS Kypca (U3MKA — OTO HCIOJIB30BAHHE CHCTEMbI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OpAaTOPHBIX pPadoT,
KOTOpbI€ B Iporpamme no (pusuke oObeIMHEHBI B OOIIMNA CIHCOK YUYEHHUYECKUX
paKkTUYECKUX padoT. BhifeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISCTCS y4aCTHUKaAMU
o0pa3oBaTeNBLHOTO TIPOIlecCa HCXONd U3 OCOOCHHOCTEW IJIAHUPOBAHUSA U
ocHameHuss kaOmHera Qusmku. Ilpm »dToM obOecrmieumBaeTcs  OBJIAJICHHUE
OoOy4YaromMUMHUCd YMEHHUSIMHU TPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCIICIOBAHUS
3aBUCUMOCTEH (DU3NYECKUX BEJIWYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

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



3aKOHOMEPHOCTH KaK M3 OJHOr0 paszlena Kypca, TaK U HWHTErpUpYys 3HAHUS W3
pa3HbIX pa3nenoB. /(s KauyecTBEHHBIX 3a/Ja4 NPUOPUTETOM SIBISIIOTCA 3aJaHUs Ha
OOBSICHEHHE TPOTEKAaHUSI (PU3NYECKUX SBJICHHM U TMPOILIECCOB B OKPYXKAIOIICH
KU3HU, TpeOyromue BbIOOpa (PU3NYECKOM MOJENM A CUTyallMd IPaKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBuum ¢ TpeboBanusimu DI'OC COO k MarepHalbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(U3KMKHN HAa YPOBHE CpEeIHEro OOLIEro 00pa30BaHUs TOJIKEH U3yYaThCs B YCIOBUSX
IpeIMETHOro0 KabuHeTa (M3MKM WM B YCJIOBHUAX HMHTEIPUPOBAHHOIO KaOWHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOIO LUKiIA. B kabuHere (pu3MKu JOKHO OBITH
HE0OX0aMMOe J1adopaToOpHOE OOOpYMOBAaHWE IS BBHITIOJHEHUS YKa3aHHBIX B
nporpaMMme mo (pu3uKe yUeHWYECKUX MPAKTUYECKUX paboT M IEeMOHCTPAIMOHHOE
o0opy10BaHHE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpMHpYETCS B COOTBETCTBHHM C
OPUHLIATIOM MHUHUMAJIbHOM JOCTATOYHOCTH M  OOECTHeurMBaeT IMOCTAaHOBKY
NEPEYUCIICHHBIX B TporpaMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpAMid st
UCCJIEIOBAHMUS  M3Y4YaeMbIX  SIBIEHMA M  MPOLIECCOB, JMIUPUYECKUX U
(GyHITaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUH.

JlaGopatopHoe 00OpynOBaHWE [UIsI YYEHUYECKMX MPAKTHUYECKUX pPadoT
dbopmupyeTcss B BUJE TEMAaTHUYECKHX KOMIUIEKTOB M OOECIEUMBAETCS B pacyéTe
OJTHOTO KOMIUIEKTa Ha JBYX oOydamommxca. TemaTHyeckue KOMILIEKThI
71a00paToOpHOTO O00OPYAOBAHUSA JIOJDKHBI OBITh IOCTPOEHBI HAa KOMIUIEKCHOM
UCIIOJIb30BaHUHU AHAJOTOBBIX M LM(PPOBBIX NMPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE ITU(PPOBBIX 1a00paTOpUil.

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

e (opmupoBaHue HHTEpeca M CTpEMJICHUS OOYy4YaIOIIMXCA K HAyYHOMY
U3YYEHUIO TNPUPOJbI, PA3BUTHUE HUX HMHTEUIEKTYAJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEI];

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

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

e (dopMmupoBaHHE YMEHUU OOBICHATH SBICHUS C HCIOJIb30BAaHHEM
bu3MYECKUX 3HAHUHA U HAYYHBIX JI0Ka3aTEIbCTB;

e (opmMupoBaHue NpenCTaBICHUNA O PONM (PU3UKHU AJI Pa3BUTHUS JIPYTUX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHIA.

JlocTrxeHne 3TUX Lened oOecreynBaeTcsl pelieHneM CIIeIyIoNX 3a1ad B

npoluecce u3y4eHus Kypca GU3NKU Ha ypOBHE CPEHEro o01ero oopa3oBaHus:



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

e (opMupoBaHue yMEHHI TPUMEHSATH TEOPETUYECKUE 3HAHMUS IS
OOBsICHEHHUS (PU3WYECKUX SBICHUH B TPUPOAEC U IS TPUHATHA
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHON KU3HU;

e OCBOCHHE CIOCOOOB peEIIEHUs Pa3IUYHbIX 3a7a4 C SBHO 3aJIaHHOMN
dbu3nueckol MOAENbI0, 3aJad, MOJPa3yMEBAIOIIUX CaMOCTOATEIbHOE
co3faHue GU3NUeCcKor MOJEINH, aJIeKBAaTHON yCIIOBUSM 3aJa4H;

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

e OBJAJCHUE METOJAaMHU CAMOCTOSITEIHHOTO IUIAHUPOBAHUS M TMPOBEACHUS
bu3nYeCKUX SKCIIEPUMEHTOB, aHAIW3a W HMHTEpHpeTanuu uHpopmamnmu,
OTIpeeNIeHNs TOCTOBEPHOCTH MOTyUYEHHOTO PE3yIIbTaTa;

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

Ha wuzyuenne ¢usuku (6a30BbI ypOBEHb) Ha YPOBHE CpEIHEro OOIIETro
oOpazoBanus oTBoauTcst 136 yacos: B 10 knacce — 68 yacoB (2 yaca B HEJENIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 1o (QU3MKE TMepedeHb JIabOpaTOPHBIX M
MPAKTUYECKUX palbOT SABISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JelaeT BbIOOD
MpoBeNeHUsT J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
0COOEHHOCTEN 00yYaroIUXC.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Pazngen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MO3HAHUS

®uszuka — Hayka o0 mpupoje. HaydHbie MeTOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Ponb 3KcepuMeHTa W TEOPUM B MPOIECCE TMO3HAHUSA MPUPOIBI.
DKCIIEpUMEHT B (hU3HUKE.

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

Pons u mecto ¢usuku B GOpMUPOBAHWU COBPEMEHHONW HAyYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN NEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHasiloroBble W I1U(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

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

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

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

CBoboaHOe nageHre. Y CKOpeHHe CBOOOTHOTO MaICHUSI.

KpuBonuHeintHoe  aBvKeHUE. [IBUKEHHME  MaTepUAIBHOM TOYKH IO
OKPY>KHOCTH C MOCTOSSHHOW MO MOJYJIFO CKOPOCTBHIO. YTJIOBasi CKOPOCTh, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. [{eHTpocTpeMuTeIbHOE YCKOPEHUE.

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

Jlemoncmpayuu

Mogenb cucteMbl OTCU€Ta, WIITIOCTPALUS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBYKCHUSL.

[IpeobpazoBaHue NBUKEHUN C UCTIOIBb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

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



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagiienne ckopocTy Ipu ABMXKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHre HEpaBHOMEPHOTO JBUKEHHUS C LEIBIO ONPEAEICHNUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLIECHHS MEXAY NYTSIMH, IMPOUJCHHBIMU TEJIOM 34
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKHM BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuyenue aBuxKeHUs Tea, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTH  ['amunes.  IlepBeiidi  3akoH  HbrotoHa.
HNuepruanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepno3uuuu cui. Bropoi 3akoH HeroToHa
JUIS. MaTEpUAIIbHOM TOUKHU. Tpetnit 3akoH HproTOHA 1711 MaTE€pUAIbHBIX TOYEK.

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

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

Tpenue. Bunpl Tpenus (mokosi, CKoiapxeHus1, kauenust). Cumna tperusi. Cyxoe
Tpenue. Cuia TpeHUs CKOJbXEHUS U cuiia TpeHus nokos. KoadduiueHT tpenus.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJIKOCTH WJIU Ta3e.

[TocTynarensHOE U BpalllaTeIbHOE JIBIXKEHHE a0COJIIOTHO TBEPIOTO Tea.

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

TexHn4ecknue yCTpOWCTBA W MPAKTUYECKOE TPUMEHEHUE: TMOAUIUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoit 3akon HeroToHa.

N3mepenune cuil.

CnoxeHue CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTe. Bec Tena npu yCKOPEHHOM MOIBEME U TTAJICHUH.

CpaBHEeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

YcioBust paBHOBeCHUs TBEPAOTO TeJia. Buibl paBHOBECHS.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



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

HUccnenoBanne yciaoBHMI pPaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

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

PabGora cuibl. MOIIIHOCTE CHIIBI.

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

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

[loTeHuManbHble W HEMOTEHUHUANbHble  CWibl.  CBs3b  pabOTHI
HEMOTEHIHAIBHBIX CUJ C W3MEHEHUEM MEXAHWYECKOW SHEPruM CUCTEMBI TEI.
3aKOH COXpPAHEHUSI MEXaHUYECKON YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHUS.

TexHn4eckrue yCTpOWCTBA U IPAKTUUECKOE NMPUMEHEHHE: BOIAOMET, KOIED,
MPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoq MOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomuwl

N3yuenne abCOJIIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

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

Paznen 3. MoJsiekyasipHas pu3HKa U TEPMOAUHAMHUKA

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkeHue. Jduddysusa. Xapaktep ABUKEHUS WU
B3aHMOJECUCTBUSA 4YacTULl BemecTBa. MoAEenu CTpPOEHHsI Tra30B, JXKHAKOCTENM U
TBEPJBIX TEI U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl Mosnekyi. KonunyectBo BemiectBa. [loctosiHHas ABoraapo.

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



Mopnens  unpeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJIEKYJSIPHO-
KMHETUYECKOW TEOpUM HJACaNbHOTO raza. AOCOJIIOTHAs TeMmIepaTypa Kak Mepa
CpeIHEl KWHETUYECKOM SHEpPruu TEIUIOBOro JBMKeHMs uactul] rasa. [llkama
temnepatyp KenpBuna. ['a30BbIe 3akOHBI. YpaBHeHUe MenaeneeBa—Knanelpona.
3akoH JlanbToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemecTBa. [paduueckoe TpencTaBICHWE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3obapa.

TexHuyeckue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OnwITHI, JOKAa3bIBAIOIIAE TUCKPETHOE CTPOSHWE BeImecTBa, ¢oTorpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHEHUI.

OnbiThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMOJIEUCTBHS.

Mogens, HILTIOCTPUPYIOIIas IPUPOy AABJICHUS ra3a Ha CTEHKH COCY/a.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHHWE COCTOSIHHUS HACAIBHOTO rasa,
H30IPOIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

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

HccnenoBanre 3aBUCUMOCTH MEXAY apaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmonnHamuueckass cucrema. BHYTpEeHHsAS 3HEpPruss TEPMOJAMHAMHYECKOU
CUCTEMBI U crIoco0bl €€ n3meHeHus. KomnuecTBo TermnoTsl U pabora. BuyTpeHHss
SHEPrusi  OAHOATOMHOTO  HWJeallbHOrOo  Ta3a. Buasl  Teronepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyUYCHHUE. Y IeJbHAsI TEeIIOEMKOCTh BEIECTBA.
KonruecTBo TEIIOTH MpH TEIIONEpeaye.

[Tonsitue 006 ammabatHoMm mpouecce. [lepBblii 3aKOH TEPMOIMHAMUKH.
[IpumeHnenne mepBOro 3akoHa TEPMOJWHAMUKH K H3ompolrieccaM. ['paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akoH TepmoanHaMuku. HeoOpaTtuMocTh IPOLIECCOB B IPUPOIE.

TennoBble  MamwuHbl.  [IpuHOUNIBI  IEMCTBHUS ~ TEIUIOBBIX  MallHWH.
[IpeoOpa3zoBanust SHEPrHUM B TEIJIOBBIX MamuHax. Kodp@uiMeHT moie3Horo
nericTBus TemuioBod MamuHbl. [{ukn KapHo M ero ko3¢ @UIMEHT IOJIE3HOTO
JNEUCTBUS. DKOJIOTMYECKUE MPOOJIEeMbI TEIUIOIHEPTETUKH.



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

Jlemoncmpayuu

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

W3MeHeHne BHyTpEHHEN SHEPIruu (TeMIlepaTypbl) Teaa IpH TeIionepeaye.

OneiT Mo anauabaTHOMYy pAacIIMPEHUI0 BoO3Ayxa (OMBIT € BO3AYUIHBIM
OTHHUBOM).

Mopenu napoBoif TypOUHBI, ABUTATEINS BHYTPEHHETO CrOPaHUs, PEAaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sakcnepumenm, nabopamopuvie pabomul

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Aepecammnvie cocmoanusn eeujecmea. Dazosvie nepexoonl

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

TBépnoe Teno. Kpucramnmmueckue u amopdHbie Tena. AHM30TPOIUS CBOMCTB
kpuctaiuioB. JKuakue kpuctaibel. CoBpeMmeHHble Marepuaiibl. [lnmaBienue u
KpUCTaJUTM3aIus. Y IeJabHas TeroTa miaBienus. Cyonumanus.

VYpaBHeHUE TEMIOBOTO OajiaHca.

TexHuyecknue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUU MOJTYUYECHUS! COBPEMEHHBIX MAaTEpPUasoB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX apOB.

Kunenuve npy MoHWKEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIaXKHOCTH.

HaOnronenue HarpeBaHus U IJIABJICHUS! KPUCTALUTMYECKOTO BEIlIECTBRA.

JleMoHCTpanusi KpUCTaIoB.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuxa
OnekTpu3anus Tel. ODJEKTpUYecKuil 3apsia. J(Ba Buaa »IEKTPUUYECKUX
3apsAnoB. IIpOBOOHUKH, IOUAJIEKTPUKHA W TOJYHPOBOAHUKHA. 3aKOH COXPAaHEHHS
AIIEKTPUYECKOTO 3apsija.
B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbli AJNEKTPUYECKUN 3apsia.
Onextpuyeckoe 1nose. Hampsoxk€HHOCTH 3yieKTpuueckoro mnois. [IpuHoun



CYyNEPHO3UILIUHA AIEKTPUUYECKUX Mojel. JIMHUM HanpsyKEHHOCTH BJIEKTPUUYECKOTO
oJIsl.

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

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

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

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3anmoielicTBuE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEN.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTHH, PACCTOSHUSI MEXKAY HUMU U JUAJIEKTPUYECKON MPOHUILIAEMOCTH.

DHeprust 3apsHKEHHOr0 KOHEHCAaTopa.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

N3mepeHune 3IeKTpOEMKOCTH KOHJIEHCATOPA.

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

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

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

DIEKTPUYECKOE COMPOTUBIECHUE. YIECIbHOE COMNPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenpHOE, MapajlieIbHOE, CMEIIAHHOE COETMHEHUE TTPOBOIHUKOB.

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

DJIEKTPOJBUKYIIIAasi CUja M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akon Oma i OTHOM (3aMKHYTOM) AJieKTpuueckon 1enu. KopoTkoe 3ambikaHue.

ONeKTpOHHAasT  MPOBOAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCHUMOCTH
COMPOTUBJICHUSI METAJIJIOB OT TeMmIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA JIEKTPOHHBIX MYYKOB.

[TonynpOoBOIHUKHY. CobOcTBeHHas u npuMecHast MIPOBOJAUMOCTh
noJIynpoBoHUKOB. CBoiicTBa p—N-niepexoaa. [lomynmpoBoIHUKOBBIE TPUOOPHI.

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



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

TexHUYecKue YyCTPOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: aMIIEpPMETP,
BOJITMETP, PEOCTAaT, MCTOYHHUKH TOKa, DSJIEKTPOHArpeBaTEIbHBIE IPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS], BAKYYMHBIN TUO/,
TEPMUCTOPHI U (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIHN TNO/I, TaTbBAHUKA.

Jlemoncmpayuu

M3mepenne CUilbl TOKA U HAIIPSKEHUS.

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

CMeliaHHOE COeIMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe JIEKTPOIABWXKYIIEH CHibl. KOpOoTKoe 3ambIKaHHE
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBJICHUS METAJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSS MPOBOJAUMOCTD TUO/IA.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomul

N3yyeHnue cMenaHHOro COEIMHEHUS PE3UCTOPOB.

W3mepenne 3JIeKTpOABUKYILIEH CHIIbI UCTOYHHMKA TOKA U €ro BHYTPEHHETO
CONPOTHUBJICHUS.

HaGmroienne amexTpoiusa.

MesxknpeaMeTHble CBI3H

Nzyuenue xypca gusuku 0a3oBoro ypoBHsa B 10 kjacce ocyliecTBIsieTCs C
y4€TOM COJAEpPKATEIbHBIX MEKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpaduu U TEXHOJIOTHUU.

Meosicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAay4HbIH (akT, runores3a, (Qu3nueckas BeIMUYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIMPOBAHUE, MO/IEIb, U3MEPEHUE.

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

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

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



ra3oB, DJJIEKTPUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHUYECKAS JMCCOLMALNSA,
rajgbBaHUKA.

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

Texnonoeus: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4E€T TpPEHUS B TEXHUKE, MOMALIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHE), JBHUraTeilb BHYTPEHHETO
cropanusi, napoBasi TypOHHa, OBITOBOM XOJOJIMUIBbHUK, KOHIULIHUOHEDP, TEXHOJIOTHH
MOJYYEHHUSI COBPEMEHHBIX MATEPHAIIOB, B TOM YHCIE HAHOMAaTEpHAlOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONpPHUOOPOB,
KCEPOKC, CTPYWUHBIN MIPUHTED, AJIEKTPOHArpeBaTEIIbHbBIC npuodopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Pa3znen 4. JiaekrpoguHamMuKa

Tema 3. Maznummnoe none. INeKmpoOMaZHUMHAA UHOYKUUA

[locTosiHHBIE ~ MarHATHL.  B3auMoOAEWCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnntHoe mone. Bexkrop marHuTHOM wuHAYKUOWMH. [IpyHIMND cyneprno3unuu
MAarHWTHBIX MOJIeH. JINHMM MarHUTHOM MHAyKIuW. KapTuHa NMHUNA MarHUTHON
WHIYKIUU TI0JIS TIOCTOSIHHBIX MarHUTOB.

MarautHoe 10JIe TPOBOJHMKA C TOKOM. KapTuHa JMHUN HWHIYKIUU
MarHUTHOTO TOJIS JUIMHHOTO MPSMOIrO INPOBOJHHUKA M 3aMKHYTOI'O KOJIBLIEBOTO
MIPOBOJAHUKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzanmonecTBre npOBOIHUKOB C
TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuina Jlopenua, €€ MOyJb U HanpaBiieHUE. JIBUKEHHE 3apsSyKEHHOW YaCTHUIIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopenia.

SIBeHne ANEKTpOMArHUTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHuTHOM
WHIYKIUU. OJIEKTPOJABMXKYINAs CUJla HWHAYKIMU. 3aKOH JJIEKTPOMAarHUTHOW
nHaykunu dapazes.

BuxpeBoe »3ieKTpUyYecKoe Toyie. DJIEKTPOJBIXKYIIAA CUJa HHIYKIUU B
IIPOBOJAHUKE, IBHXKYILEMCS IOCTYNIATENBHO B OTHOPOJHOM MarHMTHOM TIOJIE.

ITpasuno Jlenua.

NHayKTUBHOCTE.  SIBIEGHME CAaMOMHAYKLUWU. OJEKTPOABIXKyLIas cujia
CaMOMHIYKIIHH.

DHeprusi MarHUTHOT'O MOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

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



Llemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

JIvHUM MHAYKIIMA MarHATHOTO TIOJISL.

B3anmoseiicTBue 1ByX NIPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

JericrBue cuibl JIopeHa Ha HOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKIIHAH.

[IpaBuno Jlenua.

3aBUCHUMOCTh JJIEKTPOJABUKYILIEH CHIIBI MHAYKIHH OT CKOPOCTH WU3MEHEHUS
MarHMTHOrO MOTOKA.

SBneHue CaMOMHIYKLIHH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabonul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBHS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHYKLIUU.

Pasznea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazHuUmHble KO1€0AHUA

KonebarenpHast  cuctema. CBOOOAHBIE  MEXaHUYECKHE  KOJIEeOaHMU.
["apmonunyeckue konebanus. [lepuona, wacrora, amrumryga u (aza xoseOaHUU.
[IpyXMHHBIN MasTHUK. MaTremMaTU4eCKUl MasTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBparieHue sHepruu Ipu rapMOHUYECKUX KOJICOaHUSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIECKTPOMAarHUTHBIC KOJEOAHUS B
UJeaJbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUSI MEXIy MEXaHWYECKUMHU U
AJIEKTPOMAarHUTHBIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPTUU B UJICATTHHOM KOJIeOaTEIbHOM KOHTYDE.

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

[lepemennplii  TOK. CHHYCOMIAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKa. AMIUIMTYIHOE€ W JACHCTBYIOIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedIECHUE IIEKTPUUSCKOM
DHEPIruu. DKOJIOTUYECKUE PUCKHU TPH MPOU3BOJCTBE AEKTpodHEpruu. KymnbTypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

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

Jlemoncmpayuu

HccnenoBanre napaMeTpoB KoJIeOATENbHONM CUCTEMBI (NMPYKUHHBIA WU
MaTeMaTUYECKHI MasSTHHK).



Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanue CBONCTB BBIHYKICHHBIX KOJIEOaHUIA.

HaOnronenue pezoHanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJICOAHMIA.

Pe3oHaHCc mnpu MOCIENOBATEIbHOM COEIMHEHHH pE3HCTOpa, KaTYyIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUY AIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

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

HccnenoBaHue IMEPEMEHHOTO0 TOKa B LENM W3 IIOCJIEN0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMmpOMAZHUNHbLE 60JIHbL

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHenus. [lepuon. CkopocTb
pacnpocTpaHeHuss W JUIMHA BOJIHBL. llomepeuHble W TPOJOJIBHBIE BOJIHBI.
HuTtepdepenius u udppaxius MeXaHUIeCKUX BOJIH.

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

DJIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumHuas opuenTtanus BektopoB E, B, V B anekrpomarautHoi BoaHe. CBOMCTBA
AJIIEKTPOMArHUTHBIX BOJIH: OTPA)XEHUE, MPEJIOMIICHUE, MOJspu3aius, nudpakims,
uHTepdepennus. CKOpocTb 37€KTPOMAarHUTHBIX BOJIH.

[[Ixana 3J€KTPOMarHUTHBIX BOJIH. [IprMeHeHue 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI paIUOCBSA3U U TENIEBUICHUS. Pagnonokanusi.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHUYecKue yCTPOMCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJIbHBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBasl JIMarHOCTHKAa B TEXHHKE M MEIMIIMHE, pajaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBU-nieys.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJI0JIbHBIX BOJIH.

KoneOG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGnronenue orpakeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nnrepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI pE30HAHC.

HaGnronenune cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYIOW M
Y4aCTOTON KOJeOaHMIA.



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

Tema 3. Onmuxka

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

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

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOIOTHBIN MOKa3aTelb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIl yroa MOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus cBeta. CroxxHbIi cocTaB Oenoro cBeta. LIBer.

CoOuparormie ¥ pacceuBaroiniyue JUH3BL. ToHKas mwH3a. DoKycHOE
paccTosTHUE W ONTHYECKas Cuiia TOHKOM JuH3bI. [locTpoeHue uzoOpaxeHuil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JTaBa€MO€ JINH30U.

[Ipenenbl NPUMEHUMOCTH T€OMETPUUECKON ONITUKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHblE HCTOYHUKH.
VYcnoBusi HaOMOIEHUS MaKCUMyMOB M MHUHUMYMOB B HHTEphEpEHIIMOHHOU
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

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

[Tonsapu3zanus ceera.

TexHuyecknue yCTpOWCTBa M NPAKTUUYECKOE MPUMEHEHWE: OYKH, JyIa,
dboToanmapaT, MPOCKIMOHHBIA amnmapaT, MHUKPOCKON, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIéTKa, MOJSIPOUI.

Jlemoncmpayuu

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

[TomHOE BHYyTpeHHEE OTpakeHue. Mozenb CBETOBOA.

HccnenoBanre CBONCTB U300paKEHUN B JIMH3aX.

Mopenu MUKpOCKoIa, TeJIeCKona.

Habmronerune natepdepeHIny CBeTa.

HaOmronenue nudpakiuu cBera.

HaOmronenue nucnepcuu cBera.

[TonyueHne ciekTpa ¢ MOMOUIBIO MPU3MBI.

[Tomydyenue ciexkTpa ¢ mMOMOIIbIO AUGPAKIIMOHHON PEHIETKY.

Hab6nronenue nonsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabonvl



W3mepeHne nokasaress NpesioMIIEHNs CTEKIIA.
HccnenoBanue cBONCTB M300pakeHU B JTMH3AX.
HaOnronenue nucnepcuu cBera.

Pa3zaesa 6. OcHOBBI ClIeLIHAJIBHOM TEOPHU OTHOCUTEIbHOCTH
['panunbl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTtynarsl
CIIEUUAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBApPUAHTHOCTH MOAYJSL CKOPOCTH
CBETA B BaKyyMe€, PUHIIUI OTHOCUTEIBHOCTH DUHILTEHHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEIJICHHE BPEMEHU U COKpALICHUE
JUTVHBI.
OHeprus 1 UMIYJIbC PEIATUBUCTCKON YaCTULIBI.

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

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

dotorpdekra. YpaBuenue DunmTeitHa st hoToddpdexra. «KpacHas rpaHunar
dboToaddexra.

Hasnenne cBera. OnbiThl I1. H. JleOGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

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

Jlemoncmpayuu

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

HccnenoBanne 3akoHOB BHEMIHETO (oTodhDEKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHuio 0 -4acTHII.
IImanerapHas Mmopmens aroMma. llocrynatel bopa. M3nydenue u moriomieHue
(GOTOHOB TpU TEepexoje aToMa C OJHOTO YPOBHS DHEPTHHM Ha Jpyroil. Buisl
criekTpoB. CIEKTp YpOBHEW SHEPTrUU aToMa BOJIOPO/IaA.

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

CHoHTaHHOE U BBIHYK/ICHHOE U3JTyYEHHUE.

TexHn4eckrue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: CIICKTPaJbHbIN
aHau3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBII KOMITBIOTED.



Llemoncmpayuu

Mopnens onsita Pesepdopna.

Onpenenenue AJIMHBI BOJIHBI J1a3epa.

HabGnronenue iMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

Habnrogenue IMHEHYaToro CuekTpa.

Tema 3. Amomnoe sa0po

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

OTtkpeiTHE TIpoTOHA M HeWTpoHa. Hykmonnas monens sigpa ['eitzenOepra—
MBanenko. 3apsa sapa. MaccoBoe uucino sapa. M3otonsl.

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

DHeprus CBA3M HYKJIOHOB B sjipe. SAaepubie cuibl. Jlepekt Macchl siapa.

S nepHble peakuuu. Jlenenue u CUHTES sIEp.

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

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTob1 HAOJIOIEHUS M PETHCTPAIMK 3JIEMEHTAPHBIX YaCTHULL.

dyHIaMeHTanbHbIe B3aUMOJIeHCTBUA. EAMHCTBO pu3nueckoi KapTUHBI MUPA.

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

Jlemoncmpayuu

CUéTYrK MOHU3HPYIOIINX YaCTHUL.

Yuenuueckuii sxkcnepumenm, nabopamopusie pabomoi

HccnenoBanre TpEKOB YacTHUIL (110 TOTOBBIM (pOTOrpadusim).

Pa3znen 8. JiieMeHTHI ACTPOHOMHUM U aCTPOPU3NKH

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

Bun 3B&nHoro Heba. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, UX BHJIMMOE
JIBUOKCHHE.

ConHeuHas cucteMma.

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



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

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

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

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HaOnronenusi HeBOOPYKEHHBIM TJIa30M C HCMOJb30BAHUEM KOMITBIOTEPHBIX
MIPWIOKEHUHN I ONPEIeNICHUs TTOJI0OKEHUS HEOSCHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/11sd CEeBEpHOro NOMyIIapHs U IPKHUE 3BE3BI.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo0o01maromiee MOBTOPEHUE

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

MexknpeaMeTHbIe CBA3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsa B 11 kiracce oCymiecTBISIETCS C
YYETOM COAEPKATEIbHBIX MEXKIIPEAMETHBIX CBA3C€H C KypCcaMHM MaTE€MAaTHKH,
OMOJOrMK, XUMHUH, reorpadyu U TEXHOJIOTHUH.

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

Mamemamuxa: peuUIeHHWE CHCTEMbl YPABHEHUH, TPUTOHOMETPUUYECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAaHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJECTBO, BEKTOPbl M MX MPOEKIWH HA OCU KOOPAWHAT, CIOKEHHUE BEKTOPOB,
MIPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYrOJIbHUKOB,
oTIpeJIeICHNE TUIOIAIN TIIOCKUX PUTYp B 00BhEMa Tell.

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

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



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

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



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

OcBoenne yueOHOro mnpeamera «®Du3nMka» Ha YpPOBHE CPEIHEro OOIIEro
oOpaszoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh TOCTHIKEHHUE CIICTYIOUTUX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHMS yueOHOro npenmMera «Dusmka» T0KHbI
OTpakaTb TOTOBHOCTh M CIOCOOHOCTH OOYyYaroUuxcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3UIMENH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
ONBITA U OIBITA JEATEIBHOCTH B IMPOLIECCE PEeaIu3alii OCHOBHBIX HAIpaBJICHUH
BOCIIUTATEJIbHOM AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTH TPAXKIAHCKON MO3UIMKU 00YYaIOIIEeTOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX T'YMAaHUCTUYECKHX |
JIEMOKPAaTUYECKUX LICHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JESATEIIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJICHUHU B 00pa30BaTEIIbHON OpraHU3aIlNy;

YMEHHUE B3aUMOJECHUCTBOBATH C COLUAIIBHBIMA HHCTUTYTAMU B COOTBETCTBUH C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K T'YMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2) IAaTPHMOTHYECKOTO BOCTIMTAHMA:

c(hOpMHUPOBAHHOCTH POCCHICKOM rpaXJaHCKON HUJICHTUYHOCTH,
NaTpUOTU3MA;

LICHHOCTHOE OTHOILIEHUWE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JOCTHKECHUSIM
POCCHMCKUX YUEHBIX B 00J1aCTU (DU3UKU U TEXHUKU;

3) TyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS :

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO IMOBEACHUS;

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

OCO3HAHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

4) 3CTETHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOUIEHHE K MHUPY, BKIIFOYasl 3CTETUKY HAYYHOI'O TBOPUYECTBA,
pUCyIero pu3nYecKoi HayKe;



5) TpyA0BOT0 BOCIIUTAHUSI:

UHTEpEC K pa3luyHbIM cdepaM MpodhecCHOHATbHON NeSTENbHOCTH, B TOM
YHClIe CBA3aHHBIM C (PU3UKOI M TEXHUKOW, YMEHHE COBEPIIaTh OCO3HAHHBINA BBIOOD
Oyay1ieil npodeccun U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbl;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 001acTu
(U3UKM HA TPOTSKEHNUN BCEU KU3HH;

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

C()OPMUPOBAHHOCTb HKOJIOTUYECKON KyNbTYpbl, OCO3HAHHE TJI100aJIbHOTO
XapakTepa dKOJIOTMYECKHUX Mpodiiem;

IUIAHUPOBAHKE U OCYILECTBIICHNE JEHCTBUI B OKPYKAIOLIEH Cpelle HA OCHOBE
3HAHUSA LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

paclIMpeHre OmbITa JEATEIBHOCTH JKOJOTMYECKOM HaNpaBICHHOCTH Ha
OCHOBE UMEIOIIMNXCS 3HAaHUH 10 (U3HKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM JEATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
u3ydeHus  (QU3MKUM  OCYHIECTBJIATh  NPOEKTHYI0 U HMCCIEIOBATEIbCKYIO
NEATEIbHOCTh UHAUBUIYaIbHO U B IPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckmne geiicTBUs:
CaMOCTOATENLHO  (OpMyJIHpOBaTH W aKTyaJIU3UpOBaTh  MpodJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTpENENATh ILEeNH JEeATeIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISIT  3aKOHOMEPHOCTHM M MPOTUBOPEYUSI B  PaccMaTpUBAEMBbIX
bu3MYeCcKuX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHallh3a WMEIOIIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTD, OIIEHUBATh COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUIN JEATEIbHOCTH,
KOOPJIMHUPOBaTh W  BBHINIOJHATH PpabOTy B  YCJIOBHUSIX  PEABHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHUCTBUS,
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH KU3HEHHBIX MPOOJIEM.
Ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:
BJIQJICTh HAYYHOM TEPMUHOJOTHEH, KIIIOYEBBIMU MOHSATHUSIMU M METOJaMHU
buznueckoil HayKu;



BJIa/IETh HaBBIKAMHU Y4eOHO-MCCIIEA0BATEIbCKON U MPOSKTHOW AESITeNbHOCTU
B 005acTH (PU3UKU, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOATEIHLHOMY TMOUCKY
METOJIOB pelIeHHs 3ahad (U3MUECKOTO COJEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/IOB [TO3HAHUS,;

BIAJCTh BHUJAMH JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPEeTalliY, MPeoO0pa3oBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4eOHBIX
CUTYalLIUsIX, B TOM YHCJIE IPH CO3/IaHUH YYEOHBIX POEKTOB B 00J1aCTH (PU3UKH;

BBISIBJISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIleHUs, HaXOAUTh apryMEHTHI JIsl JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHUM, 3a/1aBaTh apaMeTPbl U KPUTEPUU PEIICHHUS;

aHAJIM3UPOBAaTh TMOJYYCHHBIE B XOJE pEUICHHWs 3aJaud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSIX;

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

JlaBaTh OLIEHKY HOBBIM CHUTYAI[UsIM, OIEHUBATh MPUOOPETEHHBIN OTIBIT;

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

YMETb UHTEIPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00IacTel;

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

CTaBUTH MPOOJIEMBI U 331a49H, IOMYCKAIOIINE aTbTePHATUBHBIC PEIICHUSI.

Pabora c nndopmanueii:

BJIa/IETh HaBbIKAMH MOJIy4€HUs MHPOpMAIUU (PU3UUECKOrO COJEpKaHUs U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIIATH IOMCK, aHaJu3,
CHUCTEMAaTH3alMI0 ¥ HWHTEPIPETani0 WHPOPMAIMU PAa3IMYHBIX BHIOB U (Popm
MIPEICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINY;

UCIIONIb30BaTh  CpeAcTBa  MH(POPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJOTHH B PEHICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a7lad ¢ CcoOMtoJieHHeM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TUTHUEHBI, PECYpCOCOEpeKEeHHs, TMPaBOBBIX MW OTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30MTaCHOCTH;

CO3/1aBaTh TEKCThl (DPU3MUECKOTO COAEpX aHUs B pas3IMuHbIX (opMaTax ¢
yu€TOM HazHaYeHHsI MTHPOPMAIUH U 1IEJICBOU ayAUTOPHH, BHIOMPAas ONTUMAIBHYIO
dbopMy mpeAcTaBIeHUS 1 BU3yaTu3alliy.

KoMMyHMKAaTHBHBIE YHMBEpPCAJIbHbIC Y4eOHbIe NeCTBHA:
OCYUIECTBJISTh OOIIEHHME Ha Ypokax (U3MKM U BO BHE-YPOUHOM
NEeSATEIbHOCTH;



pacrmo3HaBaTh MPEANOCHUIKA  KOH(DIUKTHBIX CUTyallUH W CMAr4ath
KOH(JIUKTHI;

Pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOKO TOYKY 3PEHUS C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

IIOHMMAaTh M HCIIOJIB30BATh MPEUMYINECTBA KOMAHIHON ¥ WHAMBUAYAJIbHOU
paboThI;

BBIOMPATh TEMATHUKy M METOJAbl COBMECTHBIX JEWUCTBHI C Y4ETOM OOIIMX
MHTEPECOB M BO3MOKHOCTEN Ka)KJOr0 YJI€HA KOJUICKTHBA,;

IPUHUMATh [EJIM COBMECTHOM  JEATENBHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBAaTh ACUCTBUSA IO €€ JOCTHMIKEHHUIO: COCTaBIIATh ILIAH JCHCTBUM,
pacnpenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaTh pe3yJIbTaThl
COBMECTHOM padoThI;

OLICHUBATh KAauyeCTBO CBOErO BKJIAJa M KaXJOr0 YYaCTHUKA KOMAaHIbI B
oOIIMii pe3ybTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHMBAaTh HIAEHU C TO3ULUUHA HOBU3HBI,
OPUTMHAJIBHOCTH, MMPAKTUYECKON 3HAYMMOCTH;

OCYILLECTBJISITh MO3UTUBHOE CTPATETMYECKOE IIOBEICHHE B Pa3JIMYHBIX
CUTYalUsIX, IPOSBIISATH TBOPUECTBO U BOOOpAXKEHHE, ObITh HHUIIMATUBHBIM.

Pery/iiTUBHBbIE YHUBepPCcaJbHbIEe yUeOHbIe eiicTBUS
Camoopranusamnus:

CaMOCTOSITENIFHO OCYILECTBIIATh MO3HABATEIbHYIO JEATEIBbHOCTh B 00JacTH
GU3MKK W aCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOATENIbHO COCTABJISITh IUIAH PEIICHUS PACUETHBIX M KAaYECTBEHHBIX
3a]a4, [JIaH BBITOJIHEHUS IPAKTUYECKOW pabOThl ¢ yUETOM UMEIOIIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEATIOYTECHUM;

JlaBaTh OLIEHKY HOBBIM CUTYaIlUsIM;

pacumMpsITh paMKH Y4€OHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIITOYTCHHI;

Jenatb OCO3HAaHHBIM BBIOOp, apryMEHTHpOBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO D3PYAMIMH B 00JacTH
(bU3HKH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTeNbHBIN U KYJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOIIUOHATbHBIH HHTEJLJIEKT:

JaBaTh OIEHKY HOBBIM CHUTYyaIUsIM, BHOCUTb KOPPEKTHBBI B JCSATEIHHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB IIEJISIM;

BJIAJE€Th HABBIKAMM  IO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEPILIAEMBbIX JIEUCTBUM M MBICIUTENbHBIX MPOLECCOB, HMX PE3yIbTaTOB H
OCHOBaHUIM;



WCITOJIB30BATh MPUEMBI peIICKCUU ISl OLIEHKU CUTYyaIlluH, BEIOOpA BEPHOTO
pELICHUS;

YMETh OIICHUBATh PUCKHM W CBOEBPEMEHHO NPUHUMATH PEIICHUS MO UX
CHIKEHHIO;

IPUHAMAaTh MOTHBBI M apryMEHTbl APYTMX @PU aHalIu3€ pe3yJbTaToB
NEATEIBHOCTH;

MPUHUMATH Ce0s1, TOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

MPUHAMAaTh MOTHBBI M apryMEHTbl APYTMX IIPpU AaHajJu3€ pe3yJbTaToB
JEATEIIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO APYTHX HA OMIHOKH.

B mpouecce nOCTHKEHUSA JTUYHOCTHBIX PE3YJbTATOB OCBOCHHS IMPOrPaAMMBbI
no (usMKe A7 YPOBHS CpelHero oOmero ooOpa3oBaHus y OOyYarOIIUXCS
COBEPILICHCTBYETCS AMOIMOHAIBHBIN UHTEJUIEKT, MPEANOJIararo i
c(OpMUPOBAHHOCTD:

CaMOCO3HaHUS, BKJIIFOUAIOIIEr0 CIOCOOHOCTh MOHUMATh CBOE 3MOLIMOHATILHOE
COCTOSIHUE, BUJIETh HAIIPaBJICHUS Pa3BUTUSI COOCTBEHHOW SMOIMOHAILHON C(EepHI,
OBITH YBEPEHHBIM B ce0€;

CaMOPETYJIMPOBAHHUS, BKIIOYAIOUIETO CAMOKOHTPOJIb, YMEHHE TMPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEICHHME, CIIOCOOHOCTh aJanTUPOBAThCS K
AMOIMOHAJILHBIM U3MEHEHUSM U MPOSIBIISATh THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIlUM, BKJIIOYAIOIIECH CTPEMIICHUE K JOCTHMKECHUIO LEIU U
yCIexy, ONTUMH3M, WHUIMATUBHOCTb, YMEHUE JACHCTBOBATb HMCXOJS W3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTBIBaTh €r0 TMPU OCYIIECTBICHUU OOIICHUS, CIOCOOHOCTh K
COYYBCTBHIO U CONEPEKUBAHHUIO;

COIIMAJIbHBIX HABBIKOB, BKITFOUAIOIIUX CIIOCOOHOCTH BBICTPAUBATh OTHOIICHHMSI
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIISTh UHTEPEC U pa3peliaTh KOH(IUKTHI.

HNPEAMETHBIE PE3YJIBTATBI

K koniy o0yuenuss B 10 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTh Y OOYYAIOIMIUXCSI YMEHUM:

JEMOHCTPUPOBATh Ha MpPUMEpax Pojib U MecTo (U3NKU B (HOPMHPOBAHUU
COBPEMEHHOW HAay4YHOW KAapTUHBI MHUpPA, B PAa3BUTUHU COBPEMEHHOW TEXHHUKU U
TEXHOJIOTUH, B IPAKTUYECKOM JESATEIIBHOCTH JIFOJIEH;

YUYUTBIBATh TPAHMUIBI TPUMEHEHHUS M3YyUYCHHBIX (U3UYECKUX MOJCICH:
MaTepuajibHas TOYKa, MHEepIHUAJIbHAs CUCTEMa OTCUETa, aOCOIOTHO TBEPAOE TEJIO,
WJICAJIBHBIN I'a3, MOJEIIM CTPOCHUS Ta30B, )KUIAKOCTEH U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUECKU 3apsij] PU pPelIeHn: (PU3NIECKUX 3a/ad;



pacno3HaBaTh (PU3NYECKUE SIBICHUS (TIPOIECCHhI) U OOBIACHITH UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KUHETUYECKON TEOpPUHM CTPOCHHS BEIIECTBA U
ANEKTPOAMHAMUKHU:  PABHOMEPHOE U PABHOYCKOPEHHOE  MPSMOJUHEWHOE
JBIDKEHUE, CBOOOJHOE TMaJeHue TeJ, ABUKEHUE [0 OKPYKHOCTH, WHEPIHS,
B3aumojencTeue Ten, 1uddys3us, OPOYHOBCKOE IBIKEHHE, CTPOEHUE KUIKOCTEH
U TBEPBIX TEN, U3MEHEHNE 00bEMA TEIl IPU HArpeBaHUU (OXJIKICHNH ), TETIIOBOE
paBHOBECHE, UCIAPEHHUE, KOHACHCAIUS, MIIABJICHUE, KPUCTAIIM3AIUs, KUIICHUE,
BJIQYKHOCTh BO3/lyXa, MOBBIIICHHUE JABJICHUS Ta3a MPU €ro HarpeBaHUU B 3aKPHITOM
COCylle, CBSI3b MEXKIY I[apaMeTpaMu COCTOSIHUS Ta3a B HM30Mpolieccax,
AIIEKTPU3AIUS TEJ, B3AUMOJICHCTBUE 3aPS/I0B;

OMUCHIBATh MEXAHUYECKOE JBXKEHUE, UCIMOJNB3Yys (U3UYECKHE BEIMYUHBI:
KOOpAMHATa, MyTh, MEPEMENIEHHUE, CKOPOCThb, YCKOpPEHHE, Macca Teja, CHIIa,
UMITYJIbC T€Jla, KUHETUYECKasli SHEprus, MOTEHUHUAIbHAS SHEPIUsl, MEXaHU4YeCKas
pabota, MexaHWYecKass MOIIHOCTh, IMPH ONHUCAHUM TMPABUIBLHO TPAKTOBATH
(U3UYECKUIT CMBICT MCHOJIb3YEMbIX BEIMYMH, UX OOO3HAYCHHS] M EIAUHUIIBI,
HaxXOJUTh (OPMYJIbI, CBS3BIBAIOIINE JTAHHYIO (PU3MYECKYIO BEJIIMUMHY C APYTUMU
BEJINYMHAMU;

ONMUCHIBATh HM3YUYECHHBIE TEIUIOBBIE CBOMCTBA TEJI M TEIUIOBBIE SIBICHUS,
UCTIONIb3Ysl (DU3UYECKHE BEJMYMHBL: JaBJICHUE Tra3a, TeMIleparypa, CpeaHss
KHMHETUYECKasi PHEPrys XaOTHYECKOTO JBIKCHUS MOJIEKYJ, CpeAHEKBaapaTUIHAs
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSSA SHEprusi, padoTra rasa,
KOO (PUIIMEHT TMOJEe3HOTO JEWUCTBHUS TEIUIOBOTO JIBUTATENsl; TPU OMUCAHUU
MPaBUJIBLHO TPAKTOBaTh (U3MUECKUI CMBICT HCIOJIB3YEMbIX BEIWYUH, UX
00O3HAaUEHUsT W EAWHUIIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JaHHYIO
(U3UYECKYIO BETUYUHY C IPYTUMU BEJIMUUHAM;

OMUCHIBATh U3YYEHHBIEC AIEKTPUUECKUE CBOMCTBA BEILIECTBA U DJIEKTPUUECKUE
sBJICHUsI (TTPOLIECCHI), UCTIONB3Ys (PU3NYECKHE BEITUYMHBI: AJICKTPUUECCKUIN 3apsi,
AIEKTPUUYECKOE TOJIEe, HAMPSHKEHHOCTD MOJIsI, TOTEHIMAJ, PA3HOCTh MOTEHIMAJIOB,;
NPy OMUCAHUM TIPABWIBHO TPAKTOBAaTh (DU3UYECKUM CMBICT HCIOIb3YEeMbIX
BEJIMUMH, UX OO0O3HAYEHUS] W EIUHUIIBI, YKa3biBaTh (HOPMYJIbI, CBSI3bIBAIOIINE
JAHHYIO0 (PU3UYECKYIO BEIMYMHY C IPYTUMU BEJIMUYNHAMU;

aHATM3UPOBAaTh (PU3UUYECKHE TMPOIECChl U SBJICHUS, UCIONB3Ys (PU3MUECKHE
3aKOHBI M TIPUHIIUIIBL: 3aKOH BceMupHoro Tsarotenus, |, 11 u Il 3akonsr HeroToHAa,
3aKOH COXpaHEHUsSI MEXaHMYECKOW DSHEPruu, 3aKOH COXPAHEHUS HMITYJIbCa,
MPUHIUN CYNEPHO3UIIUA CHJI, TPUHIIUIT PABHOIMPABUS HHEPIHUATBHBIX CHCTEM
OTCU€Ta, MOJIEKYJAPHO-KMHETUYECKYI0 TEOPHUI0 CTPOCHUSI BEIIECTBA, Ta30BbIC
3aKOHBI, CBA3b CPEAHEN KMHETUYECKOW PHEPTUU TEIUIOBOTO JIBUKEHUS MOJIEKYJ C
aOCOIOTHOM TeMIlepaTypoH, MepBbIi 3aKOH TEPMOJAMHAMHUKH, 3aKOH COXPaHEHUS
AIIEKTPUUYECKOTO 3apsiga, 3akoH KylioHa, mpw »>TOM pasinyarh CJIOBECHYIO



(bOpMYITMPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BBIPAKEHUE W YCIIOBUS (TPaHMIIBI,
001acTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHIMIIBI JCHCTBUSA MAIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOMCTB; pazinyaTh YCJIOBHUS MX 0O€30MacHOr0 HCIOJb30BaHUS B
MOBCEHEBHOM JKU3HU;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIICIOBAHUIO (DU3UYECKUX SIBICHUU W
MIPOIIECCOB C WCIIOJIb30BAHUEM TMPSAMBIX W KOCBEHHBIX H3MEPEHUH, TPH ITOM
dbopmynupoBarh MpodlieMy/3aiadyy M TUIOTE3y Y4E€OHOTO JKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEUIONKEHHOTO O0OPYIOBaHUS, MPOBOJUTH OMNBIT H
bopMyIMpOBaTH BHIBOIBI,

OCYIIECTBIIAThH MPSIMbIC U KOCBEHHBIC U3MEPCHUS (PU3NUECKUX BEIUYHH, TIPH
TOM BBIOMpaTh ONTHMAJBHBIN CHOCOO W3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/Ibl OIICHKH MOTPEIIHOCTEN N3MEPEHMUIA;

UCCJENOBAaTh  3aBUCUMOCTH  MEXKIYy  (PU3NYECKMMH  BEJIMYMHAMH  C
WCITOJIb30BAaHUEM TIPSIMBIX HM3MEPEHUH, MPH 3TOM KOHCTPYHPOBATh YCTaHOBKY,
(bUKCUpPOBATh PE3YyIbTATHl IMOTYYCHHOW 3aBUCHUMOCTH (DU3UYECKUX BEIMYUH B
BH/JIC TAOJINIT ¥ TPa(PUKOB, AEIaTh BEIBOABI IO pe3yIbTaTaM UCCIICIOBAHMUS;

coOJII0/IaTh MpaBuiia 0€30MacHOr0 TPyJa MPHU MPOBEJACHUU HUCCIEIOBaHUN B
paMKax y4eOHOTro OJKCIEPUMEHTa, Y4eOHO-UCCIENOBATENLCKOW U MPOCKTHOM
NEATETLHOCTH C HMCIOJIb30BAHHEM H3MEPUTEIBHBIX YCTPONCTB M JaOOPATOPHOTO
000Opy1I0BaHUS;

pemaTrh pacu€THble 3aJa4d C SBHO 3aJlaHHON (DU3MYECKON MOJIEIbIO,
UCTIOJNIBb3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIMITBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a/lauu
BBIOMpATh (PU3UYECKYIO MOJEINb, BBIACHITh (PU3NUECKHE BEJIMYMHBI U (POPMYIIHI,
HEOOXOMUMBIC NI €€ PEIICHUs, TPOBOAUTH PACUYETHl M OIICHUBATH PEaTbHOCTH
TIOJTYYCHHOTO 3HAYCHUS (PU3MUCCKON BEIIMIUHBI,

peraTh KaueCTBEHHbBIE 33/1a4d: BRICTPAUBAThH JIOTHUYECKU HEITPOTUBOPEUUBYIO
IEMOYKY PACCYXKICHUN C OMOpOM Ha M3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuznyeckue sBICHUS,

UCIIOJIB30BaTh ~ TMPU  PEIICHWH  y4eOHBIX  3a7ad  COBPEMEHHBIC
WH()OPMAITMOHHBIC TEXHOJIOTHH JJIS TIOUCKA, CTPYKTYPUPOBAHUSI, HHTCPIIPETAITUN
U TIPEICTABJICHUS YYCOHOUW W HAyYHO-TIOMYJIIPHON MHGOPMAIINH, TOJTYYEHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHAJTM3UPOBATH MOTydaeMyr0 HH()OPMAITHIO;

MIPUBOJINUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOCIKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE TIPOIECCOB OKPYKAIOIIETO MHUpPa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

WCITIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B TMOBCEIHEBHOMN >KU3HU
JUTsi o0ecrieueHus: 6€30MacHOCTH MpU OOpaIleHuH ¢ TPUOOpaMU U TEXHHUYECKUMU



YCTPOWCTBAMH, NIJIi COXPAHECHUS 3/I0POBhSI M COOIOICHUSI HOPM DKOJOTUUECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;

paboTaTh B TpYNNE C BBHINIOJHEHUEM PaA3JIMUHBIX COIMAIBHBIX pOJIEH,
IJIAaHUPOBaTh palbOTy TPYIIBI, pPaAlMOHAIBLHO pacCHpeAcssiTh OO0S3aHHOCTH U
IJIAHUPOBAThH JCATEILHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJeKBATHO OLICHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB T'PYIINBI B PEIICHUE pacCMaTpUBAEMON MPOOJIEMBI.

K koniy oOyuenuss B 11 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpaKaTh CHOPMUPOBAHHOCTD Y OOYJAIOIIUXCSI YMECHUM:

JIEMOHCTPHUPOBATh Ha IMpUMEpax pojb M MECTO (PU3MKU B (POpMHpPOBAHUHU
COBPEMEHHOM HAy4YHOM KAapTUHBI MHpa, B Pa3BUTUU COBPEMEHHONW TEXHHKU H
TEXHOJIOTUH, B MPAKTUYECKON IEATEIBHOCTU JIFOACH, LIEJIOCTHOCTh M €IUHCTBO
buznyeCcKoil KapTUHBI MUPA,

YUUTHIBATh TPAHUIBI TPUMEHEHUS U3YYEHHBIX (U3MUECKUX MO/IEIeH:
TOYEUHBIN 3JIEKTPUUECKUN 3apsl, Iyd CBETa, TOUCUHbI UCTOUYHHUK CBETA, SIACpPHAs
MOJIEIb aTOMa, HYKJIOHHAs MOJIeJb aTOMHOTO sijpa MPHU PEIICHUH (PU3HUUECKUX
3a/1ay;

pacno3HaBath (GU3UYECKHUE SBJICHUS (MPOLIECCH) U OOBSICHATH UX HAa OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (DU3HKHU: DIIEKTPUUYECKAS] TIPOBOJAUMOCTb,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEHCTBUS TOKA, B3aMMOJICHCTBUE
MarHuTOB, JJICKTPOMAarHuTHAas WHAYKIUS, JACHCTBME MAarHUTHOrO TIOJISI Ha
MPOBOJAHUK C TOKOM M JBIDKYIIUWUCS 3apsiji, DJIEKTPOMArHUTHBIE KoJieOaHUS U
BOJIHBI, NPSIMOJIMHEHHOE PACIpPOCTPAHEHUE CBETA, OTPAKEHUE, MPEIOMIICHHUE,
uHTepdepeHnus, audpakuus W MOJSpU3alUs CBETa, JUCIEPCUS CBETa,
dboTtoanekTpudeckuii 3pdext (poTodrddeKT), CBETOBOE TaBICHNES, BOSHUKHOBCHUE
JUHEWYaTOro CHEeKTpa aToMa BOJOpPOJa, €CTECTBEHHAass W HCKYCCTBEHHas
PaINO0aKTUBHOCTB;

ONMUCHIBATh M3YYEHHbIC CBOWCTBA BEHIECTBA (AIEKTPUUYECKUE, MArHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYID  MPOBOAUMOCTH  pPA3JUYHBIX  Cpeda) |
AJIEKTPOMArHUTHBIE SIBJICHUS (MPOIECCHI), HCMOJB3Ysl (PU3MUECKUE BEIUYMHBI:
AIIEKTPUUYECKUHN 3apsijl, CUJIa TOKa, DJICKTPUUYECKOE HAIPSKEHUE, IICKTPUUECKOE
COMPOTUBJICHUE, PA3HOCTh MOTEHIMAJIOB, AJEKTPOJBIKYIAs CHUia, padoTa TOKa,
WHIYKIUST MarHUTHOrO MojsA, cuia Ammepa, cuia JlopeHia, MHIYKTHBHOCTb
KaTYIIIKW, SHEPrus HJIEKTPUYECKOT0 M MArHUTHOTO IMOJEH, MEepHoJ M YacToTa
KoJieOaHWM B KoJebaTeIbHOM KOHTYpE, 3apsii W Cuila TOKa B MpoIecce
rapMOHUYECKUX DJIEKTPOMATHUTHBIX KoJieOaHWH, (OKYCHOE pacCTOsIHUE U
ONTUYECKAs CUJia JIMH3BI, MPU ONHUCAHUM TPABUIHHO TPAKTOBATH (PU3UUECKHMA
CMBICIT HCIIOJIb3YeMBIX BEIWYMH, MX OOO3HAYCHHS W CIAWHHIIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIONIME JAHHYIO (PU3WYECKYyI0 BEIUYMHY C JAPYTUMHU
BEJIMYMHAMU;



OMUCHIBATh HW3YyUYCHHBbIE KBAHTOBBIC SIBJICHUS U MPOLECCHI, HCIOIb3Ys
bu3NYecKrue BEIMYHMHBI: CKOPOCTh JJIEKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI H
4acTOTa CBETA, SHEPTHs U UMITYJILC (POTOHA, MEPHOJI TIOTypaciiaia, SHEPTHs CBsI3U
aTOMHBIX SIZIEp, TPU ONUCAHWUU MPABWIBHO TPaKTOBaTh (PU3UYECKUM CMBICIT
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHWS W €JIUHHUIIbI, YKa3bIBaTh (POPMYIIBI,
CBS3BIBAIONTUE JIAaHHYIO (U3HYECKYI0 BEIWYWHY C JPYTUMH BEIUYMHAMU,
BBIYUCIISITH 3HAaUEHUE (DU3UUECKON BETUUNHBI;

aHANIM3UPOBaTh (PU3UYECKHUE TMPOIECChl U SIBJICHUS, UCIOJIb3Yys (U3HUYECKUE
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATENLHOTO U MapaJliIeIbHOTO
COCJIMHEHUS TMPOBOJHUKOB, 3aKoH Jxoyns—JIeHma, 3aKOH 3JIEKTPOMAarHUTHOMN
WHYKIINH, 3aKOH MPSMOJUHEUHOTO PaCpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHBI MPEIOMJICHUSI CBETa, ypaBHEHUE DUHIITEHHa it GoTodddexrTa,
3aKOH COXPAHEHUSl SHEPrUH, 3aKOH COXPAHEHUS HMMITYJIbCa, 3aKOH COXPaHECHUS
AIEKTPUUYECKOrO 3apsija, 3aKOH COXPAHEHUsI MAacCOBOrO 4uCia, mocrynarel bopa,
3aKOH PaJIMOAaKTUBHOIO pacmaja, Py 3TOM pa3andaTh CIOBECHYIO (POPMYTUPOBKY
3aKOHA, €ro MaTeMAaTHU4YEeCKOE BBIPAXXEHHE M YCJIOBUS (TpaHUIbI, OOJACTH)
MIPUMEHUMOCTH;

OTIPEJICNISITh HAMIPaBJICHUE BEKTOPA MHIYKIIMA MArHUTHOTO TOJIsI TPOBOTHUKA
C TOKOM, cuJibl AMrepa u cuibl Jlopenna;

CTPOUTh M OINHUCHIBATH H300paKEHHE, CO37aBAeMOE€ IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh IKCIIEPUMEHTHI TI0 HCCIIEIOBAHUIO (DU3UUYECKUX SIBIICHUU W
MPOIIECCOB C HCIOJIb30BAHUEM MPSIMBIX M KOCBEHHBIX HW3MEPEHUW: MNpPHU 3TOM
dbopmyupoBath TpobiieMy/3agadyy M THUNOTE3y Y4eOHOro JKCIIEPUMEHTA,
coOUpaTh YCTAaHOBKY M3 MPEIJI0KEHHOTO OOOpYAOBaHUS, MPOBOJAUTH OMBIT U
bopMyIUpOBaThH BHIBOHI,

OCYIIECTBIISAThH MPSIMbIC U KOCBEHHBIC U3MEPEHUS (PU3NUYECKUX BEIUYHH, TIPH
TOM BBIOMpaTh ONTHUMAJBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBATh 3aBUCUMOCTH  (DU3WUYECKUX BEJIUYUH C HCIOJb30BaHUEM
NpSIMBIX WU3MEPEHUM: MPU ITOM KOHCTPYHUPOBATH YCTaHOBKY, (PUKCHUPOBATH
pEe3yNbTAaThl MOJYYEHHON 3aBUCUMOCTH (DM3MYECKUX BEJIUYMH B BHJE TaOIUIl U
rpaduKoB, AeNaTh BEIBOABI MO pe3yIbTaTaM UCCIICIOBaHNUS;

co0Jro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEACHUU UCCIEAOBAHUN B
paMKax ydeOHOro JKCIEpPUMEHTa, Y4eOHO-UCCIIEIOBATEIbCKOW U TMPOEKTHOM
NEATETLHOCTH C HMCIOJIb30BAHHEM H3MEPUTEIBHBIX YCTPONCTB M JTaOOPATOPHOTO
000pyI0BaHUS;

pemarb pacuéTHbIE 3aJa4¥l C SBHO 3aJaHHOM (DU3MYECKOH MOJICTBIO,
UCIIOJIB3Ys (U3UYECKHUE 3aKOHBI U MPUHIIMITBI, HA OCHOBE aHaIM3a YCIOBUS 3a/1auu



BEIOMpaTh (PU3UUECCKYIO MOJCIb, BBIICIATh (DU3UYCCKHE BEITUYUHBI B (DOPMYIIHI,
HEOOXOUMBIC IS €€ peIIeHUs, MPOBOJAUTHh PACYETHl M OLCHUBATH PEATBHOCTD
MIOJTy4EHHOTO 3HAUYCHUS (PU3HUSCKOMN BEIINIMHBI;

pelaTh Ka4eCTBEHHbBIC 3a/[au: BHICTPAMBATh JIOTHUYECKU HEIPOTHBOPEUHBYIO
IICTIOYKY PaCCYXJICHUI C ONMOpOH Ha WM3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
bu3ndecKue SIBICHNUS;

UCIIOJIb30BaTh  MPH  PEIICHUW  y4eOHBIX  33aJady  COBPEMCHHBIC
UH(POPMAIIMOHHBIC TEXHOJIOTHU IS MTOMCKA, CTPYKTYPUPOBAHUS, HHTCPIPETAIIMH
U TPEJICTaBJICHUS Y4eOHOW W HAYYHO-TIONYJISIPHOW WHGOPMAIIMHU, TIOTYYSHHOW U3
pa3IMYHBIX HCTOYHUKOB, KPUTHYCCKH aHATU3UPOBATH MOJTy4aeMyt0 HH(OPMAIIHIO;

OOBSCHATh TIPUHIMITBI JEHCTBUS MAallMH, NPUOOPOB W TEXHUYCCKHX
YCTPOMCTB, pa3iMdyaTh YCIOBUS UX 0S30MaCHOTO MCIOJIh30BAaHUS B ITOBCEIHCBHOM
KU3HU;

IPUBOUTH TIPUMEPHI BKJIaJIa POCCUHCKUX U 3apYOSKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHCHHE IMPOIICCCOB OKPYKAIOIIECIO MHpA, B Pa3BUTHE
TEXHHUKHU ¥ TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUYCCKUE 3HAHUS MO (PU3UKE B IMOBCEAHCBHOW JKU3HH
I obecrieueHus: 6€30MacHOCTH TP OOpaIlCHUH ¢ MTPUOOPAMH M TEXHHYSCKUMU
YCTPOMCTBAMH, ISl COXPAHEHUS 3I0POBbS U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOIIEH Cpeae;

paboTaTh B TpYyHIE C BBHINOJHCHHEM pPa3IMYHBIX COIHAIBHBIX POJICH,
IUTAHUPOBAaTh PabOTy TPYMIBI, PAaMOHAIBLHO paCHpeNeisaTh OOS3aHHOCTH U
TUTAHUPOBATh JICATEIHHOCTh B HECTAHJAPTHBIX CUTYAIMsIX, aJCcKBATHO OICHUBATH
BKJIAJ] KQKJIOTO M3 YYaCTHHKOB I'PYIIIIBI B PEIICHUE PacCMaTPHBACMON TIPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

Ne i/

HaumeHoBaHue pa3jiesioB U TeM
NMPOrpamMmbl

KoanuecTBo 4acoB

KoHTpoJbHbIe

Bcero
padoTshI

IIpakTH4eckue
padoThI

OCHOBHBIE BHbI
AeATEJIbHOCTH
o0yuarwuuxcst

Paznen 1. PU3UKA U METO/IbI HAYUYHOI'O ITIO3HAHUA
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dusnka n MCTOAbI HAYYHOT'O ITO3HAHUA

W3yueHne Hay4HbIX
(SMOUPUYECKUX U
TEOPETUUECKHX )
METO/O0B TIO3HAHUS
OKpY>KaIOILIEro Mupa.
OO0cyxeHne rpaHul]
MPUMEHUMOCTH
(bU3MYECKUX 3aKOHOB U
TEOPUl.

Pabota B rpymnre no
MOJITOTOBKE
KOPOTKHX COOOIICHHH O
poJu U MecTe

(GU3KUKH B HAYKE U B
MIPaKTUYECKON
JeSITebHOCTH JIO/IEH.
JeMoncTpanus
aHAJIOTOBBIX U

UG POBBIX
MU3MEPUTEITBHBIX
pudopoB,
KOMITBIOTEPHBIX




JATYUKOB.
OcBoeHHE OCHOBHBIX
puEMOB PabOTHI

¢ 1 poBoi
nabopaTopuei mo

¢buznke

Hroro no pazneny

Pa3zgen 2. MEXAHUKA
[IpoBenenue
AKCIIEPUMEHTA!
U3y4yeHue
HEPaBHOMEPHOTO

2.1 Kunematuka

JIBUKEHUS C LIETIBIO
onpeneneHus
MIHOBEHHOM CKOPOCTH;
HCCIIE0BAHUE
COOTHOUICHUS MEXIY
IIyTSAMU, IIPONIEHHBIMU
TEJIOM 32
[IOCJIEI0BATEIIbHBIE
paBHBIE TIPOMEKYTKHU
BPEMEHH IIpU
PaBHOYCKOPEHHOM
IBIKEHUHN C HaYaTbHOU
CKOPOCTBIO, paBHOU
HYJIIO; U3y4YCHUE
JBUKEHHUS IIAPUKA B
BSI3KOU KUIKOCTH;
U3y4YEHUE JBUKEHUS




Tena, OpOIIEHHOTO
TOPU30HTAJIBHO.
OObscHEeHNE OCHOBHBIX
MIPUHLUIIOB JEHCTBUS
TEXHUYECKUX
YCTPOMCTB, TAKUX KakK:
CIUIOMETP, LIEITHbIE U
pEeMEHHBIE TIEpe1adn
JIBUOKEHUS; U YCIIOBHI
ux 0e30macHoro
HCIIOJIb30BaHUS B
MMOBCEHEBHOM KU3HU.
Pemienune pacu€tapix
3a/1a4 C SIBHO 3aJJaHHOI
(bu3nvecKkoil MoIeNBIO C
HCI0JIb30BaHUEM
OCHOBHBIX (hOpMYyIT
KMHEMAaTUKH.
[Toctpoenue u ananus
rpaMKoOB 3aBUCUMOCTEH
KUHEMaTHYECKUX
BEJIMYMH OT BPEMEHU
JUTsl pPABHOMEPHOTO U
PaBHOYCKOPEHHOTO
MPSMOJIMHEHOTO
JIBHDKCHHSL.
Pacno3znaBanue
(bu3nUecKuX sIBICHUH B
y4eOHBIX OIBITAX U
OKpY>KaOILEN KU3HU:




2.2

JluHaMuka

paBHOMEPHOE U
PaBHOYCKOPEHHOE
NPSAMOJIMHEHHOE
JIBIDKEHUE, CBOOOIHOE
[1a/IeHue TeJl, ABHKEHHUE
10 OKPYKHOCTH.
Onucanue
MEXaHUYECKOT O
JIBUOKCHUS C
HCI0JIb30BaHUEM
(bU3NYECKUX BEJTUYUH:
KOOp/AMHATa, MyTh,
nepeMeleHue,
CKOpOCTh, YCKOPEHHE.
Pabota B rpymnmax mpu
IUIAaHUPOBAHUH,
MIPOBEJICHUU U
WHTEPIpETAINN
pe3ysabTaTOB OMBITOB U
aHaJM3e
JIOTIOJTHUTEITBHBIX
HCTOYHHUKOB
uH(pOpMalUU IO TeEME

CpaBHeHue macc
B3aMMOJEHCTBYIOINX
ten. M3ydenue
3aBHCHUMOCTH CHJIBI
yIPYrocTu OT
nedopmanuu;
CpaBHEHHUE CHJI TPEHHUS




ITOKOSI, KAYCHHS U
CKOJIb)KCHHUSI.
OObscHeHUE
HEBCCOMOCTH.
[IpoBenenue
JKCIIEPUMEHTA:
HCCIICIOBAHUC
3aBUCHMOCTH CHJI
YHpyrocrty,
BO3HHUKAIOIINX B
MPYXUHE U PE3UHOBOM
oOpasiie, OT uX
nedopMaiuu; u3ydeHue
JBUKEHHS OpycKa 1o
HAKJIOHHOM INIOCKOCTH;
HCCJIE0BAHNE YCIOBUI
paBHOBECHUS TBEPAOTO
Tena, UMEIOIIETO OCh
BpaueHus. O0bsicHeHHne
ocoOeHHOCTEH
PaBHOMEPHOTO U
PaBHOYCKOPEHHOTO
MPSMOJIMHENHOTO
JIBAYKEHHS, CBOOOIHOTrO
MaJICHUS TeJ, IBKECHUS
10 OKPYXKHOCTH Ha
OCHOBE 3aKOHOB
HrrotoHa, 3aKoHa
BCEMHUPHOT'O TATOTEHUS.
OObBsCHEHUE OCHOBHBIX




MPUHIIUIIOB JEHCTBUS
MOAIIUITHUKOB U X
MIPaKTUYECKOIrO
MIPUMEHEHUS.
OObscHeHne ABMKECHUS
HMCKYCCTBEHHBIX
CIIyTHUKOB. Pemenue
pacy€THBIX 3a/1a4 C IBHO
3alaHHON (PU3UYECKOM
MOJIETIBIO C
HCII0JIb30BaHUEM
OCHOBHBIX 3aKOHOB U
dbopMyn AMHAMUKHU.
PacnoznaBanue
(U3HYECKUX SIBICHUN B
y4€OHBIX OIBITAX U
OKpY>Karollen KU3HHU:
WHEepILHS,
B3aMMOJICVICTBUE TEIL.
AHanu3 pu3nYecKux
MIPOLIECCOB U SIBJIIEHUM C
HCIIOJIb30BAaHUEM
3aKOHOB Y PUHIUIIOB:
3aKOH BCEMHUPHOTO
tsrorenws, |, 11 u Il
3akoHbl Hp10TOHa,
MPUHLIUI CYNEPIO3ULIUU
CHJI, IPUHLUIT
PaBHONIPAaBHOCTH
MHEPLHAIBHBIX CUCTEM




oTCcuUéTa

2.3

3aKOoHEBI COXpaHCHHA B MCXaHHUKC

[IpoBenenue
JKCIEPUMEHTA:
U3y4eHHE a0COIIOTHO
HEYIPYyroro yaapa c
MOMOIIIBIO ABYX
OJIMHAKOBBIX HUTSHBIX
MasTHUKOB;
HCCJIEI0BAHUE CBSI3U
pabOTHI CHIIBI C
M3MEHEHUEM
MEXaHUYECKON IHEPTUU
TeJa Ha IpUMepe
paCTsKEHUS PE3UHOBOTO
xryra. Onenka
aOCONIOTHBIX U
OTHOCHUTEJIbHBIX
MIOTPELIHOCTEN
U3MepeHuil PU3NIECKIX
BeJIMYMH. Pemenue
pacUETHBIX 3a7a4 C IBHO
3alaHHON (PU3UYECKOM
MO/JIETIBIO C
HCIIO0JIb30BaHUEM
OCHOBHBIX 3aKOHOB U
dbopMyn AMHAMUKY H
3aKOHOB COXpaHEHUSI.
Pemenue kauecTBEHHBIX
3a/1a4 ¢ OIOpou Ha
M3y4YeHHBIE B pa3jelie




«MexaHHnKay 3aKOHBI,
3aKOHOMEPHOCTH U
(bu3UYEeCcKre SABICHUS.
Onucanue
MEXaHHYECKOI0
JIBYDKCHUS C
HCII0JIb30BaHUEM
(bU3NYeCKUX BEITHYUH:
HMITYJIBC TEJIa,
KHUHETUYECKasi YHEPT U,
MMOTEHIIMAIbHAs
JHEPTHsI, MEXaHUYECKas
paboTta, MexaHU4YeCKas
MOIIIHOCTE. AHaIN3
(bU3NIEeCKUX MPOLECCOB
U SIBJICHUH C
HCIOJIL30BAHUEM 3aKOHA
COXpaHEHUS
MEXaHUYECKON IHEPTHUH,
3aKOHA COXpaHEHUs
umnynbca. O0bsICHEHUE
OCHOBHBIX IPUHIUIIOB
JIEHUCTBHS B
MPaKTUYECKOTO
MIPUMEHEHUS
TEXHUYECKHUX
YCTPOMCTB, TAKMX KaK:
BOJIOMET, KOMED,
MPY>KUHHBINA TUCTOJIET.
OObBsCHEHUE JBHKCHUS
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Paznes 3. MOJIEKYJISAPHASA ®U3NUKA U TEPMOJIUHAMUKA

OCHOBBI MOJIEKYJISIPHO-KUHETUUECKON
Teopun

3.1

pPaKeT ¢ onopour Ha
U3Y4YEHHbIE (PU3NYECKUE
BEJIMYUHBI U 3aKOHBI
MEXaHUKH.
Hcnons3zoBanue npu
MOJITOTOBKE COOOIIECHUH
O MPUMEHEHHUH 3aKOHOB
MEXaHUKH COBPEMEHHBIX
MH(POPMAIIMOHHBIX
TEXHOJIOTHH JIJIST TIONCKA,
CTPYKTYPUPOBAHMUS,
MHTEpIpETau U
MIpEeACTaBICHUS
nHpopManuu,
KPUTHYECKHI aHAIIN3
MOJy4aeMoi
uH(popManun
[IpoBeneHne KOCBEHHBIX
U3MEPEHU,
HCCIIEIOBAHU I
3aBUCUMOCTEN
(bu3MYECKUX BENUYHH,
MpOBEpPKA
MIPEAJIOKEHHBIX TUIIOTE3

[IpoBenenue
JKCIIEPUMEHTA!
OIIPEACIICHUE MACCHI




BO3/yXa B KJIACCHOU
KOMHATe Ha OCHOBE
HU3MEPEeHHH 00BhEMa
KOMHATBI, aBJICHUS U
TEeMIIEpaTyphl BO3AyXa B
HEH; UCClIeIOBaHUE
3aBUCUMOCTH MEXKITY
rnapameTpamu
COCTOSIHUSI
pa3pexEeHHOTO Trasa.
Onenka abCONIOTHBIX U
OTHOCHUTEIbHBIX
MOTPEIIHOCTEMN
U3MepeHuil PU3nIEeCKIX
BenmmunH. OOBSICHEHNE
OCHOBHBIX TIPUHIIUIIOB
JIECTBUI TepMOMETpPA U
OapomeTpa 1 yCIOBHI
ux 0e30macHoro
UCIIOJIb30BaHUs B
MOBCEHEBHOM KU3HU.
Pacno3znaBanue
(bUBUYECKUX SIBICHUH B
y4eOHBIX OIBITaX U
OKpY>Karollen KU3HU:
nudQysns,
OpOYHOBCKOE JIBUYKEHHUE.
Onucanue TEMIOBBIX
SIBJIEHUM C
HCI0JIb30BaHUEM




(bU3HYECKUX BEIINYHH:
JTaBJICHHE Ta3a,
TeMIeparypa, CpeaHss
KHUHETUYeCKasi SHEPIUsl
Xa0TUYECKOTO
JIBI>KEHUSI MOJIEKYII,
CpeIHEeKBaIpaTHIHAs
CKOPOCTb MOJIEKYII.
Ananus pu3nIecKkux
MPOLECCOB U SIBJICHUI C
ucrojipzosanueM MKT,
ra30BbIX 3aKOHOB, CBSA3HU
cpeaHel KHHETUYECKON
SHEPTUH TEIJIOBOTO
JIBIKEHMSI MOJIEKYIT C
a0COIOTHOM
TEMIIEpaTypOHu.
Pemenne pacu€rHbix
3a/1a4 C SIBHO 3aJJaHHOMN
¢du3nueckoil MoseNnbio ¢
HCIIO0JIb30BaHUEM
OCHOBHBIX TOJIOKEHHUI
MKT, 3aKOHOB U
(hopMys MOJIEKYTISIPHOM
¢usuku. Pabota B
rpynmax mpu
TUTAHUPOBAHUH,
MIPOBECHUH U
HUHTEPIPETAINH
pEe3yAbTaTOB OIBITOB U




aHayuze
JIOTIOTHUTEIbHBIX
HMCTOYHUKOB
uH(pOpMaLIUU IO TEME

3.2

OCHOBEBI TCPMOAUHAMUKN
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IIpoBenenue
JKCIIEPUMEHTA:
W3MEpPEHHE YIETbHOU
TEMIOEMKOCTHU
BemectTBa. O1eHKa
a0COIIOTHBIX U
OTHOCHTCIBHBIX
IIOTPELIHOCTEN
M3MepeHui pu3muecKux
BeNMYUH. M3ydenue
MoJiesiel mapoBoi
TypOUHBI, ABUTATENS
BHYTPEHHETO CrOpaHus,
PEaKTHUBHOTO JABUTATEII.
OObscHEeHrEe TPUHIIUIIOB
JICVCTBUS U YCIIOBHI
0e301macHOro
HCIIOIL30BaHUS B
MHOBCEIHEBHON XU3HU
JIBUraTessl BHYTPEHHETO
CropaHus, OBITOBOTO
XOJIOIMIBLHHUKA,
KOHJIULIMOHEpA.
OmnucaHue CBOMCTB Tell
W TEIJIOBBIX SBJICHMI C
HCIIOJIL30BaHUEM




(bU3HYECKUX BEIINYHH:
JTaBJICHHE Ta3a,
TeMIeparypa,
KOJIMYECTBO TEILIOTHI,
BHYTPEHHSIS SHEPTus,
pabota raza. Penienue
pPacy€THBIX 3a/1a4 € IBHO
3aJlaHHOM (pr3mUecKoi
MO/JIETIBIO C
MCTIOJIb30BaHUEM
OCHOBHBIX 3aKOHOB H
bopMyI MONIEKYISIPHOM
bu3uKH 1
TEPMOJUHAMUKHU.
Pemienue kauecTBEHHBIX
3a7a4 C OMoOpoM Ha
M3yUEHHBIE B pa3zene
«MonekynspHas pusnka
U TEPMOJMHAMUKAY
3aKOHBI,
3aKOHOMEPHOCTH U
busznyecKue IBICHHUS.
Pabora B rpynmnax npu
aHaymze
JIOTIOTHATEITBHBIX
HMCTOYHUKOB
uH(pOpMAIIUU TIO TEME

3.3

ArperaTHble COCTOSIHHSI BEILIECTBA.
@dazoBbIE IEPEXOBI

[IpoBenenue
AKCIEPUMEHTA!
W3MEpEHHEe




OTHOCHUTEIIbHOMN
BJIQXKHOCTH BO3/1yXa.
Onenka abCONIOTHBIX U
OTHOCHUTEIBHBIX
MOrPEIIHOCTEN
U3MepeHui pu3nuecKux
BeIU4uH. M3ydyenue
CBOKWCTB HACBIIIEHHBIX
apoB, ClIoco00B
U3MEpPEHUS BIAKHOCTU
Habmroienue xuneHus
[IPY TOHM)KEHHOM
JABJICHUH, HATPEBAHUS U
TUTaBJICHUS
KPUCTAJIJINYECKOT O
BeniecTBa. OObsICHEHHE
MIPUHITUTIOB JCHCTBUA U
yCJIOBH 0€301MacHOro
WCIIOJIb30BaHUS B
[MOBCETHEBHOW KU3HU
TUTPOMETDA,
TICUXPOMETPA,
Kanopumertpa. M3yuenue
TEXHOJIOTHH MOJy4EHHUs
COBPEMEHHBIX
MaTepuasoB, B TOM
YHCJIe HAHOMATEPHUAJIOB.
Pemenune pacuérHbix
3a/1a4 C SIBHO 3aJJaHHOM
¢du3nveckoil MoseNnbIo ¢




HCIIOJIb30BAHUEM
YpaBHEHUS TEIJIOBOTO
Oananca. Pemenne
KayeCTBEHHBIX 3a1a4 C
OTOPOI Ha U3yYEHHBIE
3aKOHBI,
3aKOHOMEPHOCTH U
busznuecKue SBICHUS 110
TeMe. Pacro3HaBanme
(U3HYECKUX SIBICHUN B
y4eOHBIX OIbITaX U
OKpY>KaroIen KU3HU:
nedopmarus TBEPIABIX
TeJl, HarpeBaHHUE U
OXJIAXK/ICHHE TEJI,
W3MEHEHHE arperaTHbIX
COCTOSIHUM BEIIECTBA U
0OBsACHEHHE UX HA
OCHOBE 3aKOHOB 1
bopMyIT MONIEKYISIPHOM
¢bu3uKu.
Hcnons3oBaHue
MH(OPMaLMOHHBIX
TEXHOJIOTHH JIJIST TIONCKA,
CTPYKTYpPUPOBAHUS,
WHTEPIIPETAINH U
MIpeICTaBICHHUS
uHpOpMaLUU IpU
IMOJATOTOBKE COOOICHUM
0 MIPUMEHEHUU 3aKOHOB




MOJICKYJISIPHON (PU3UKH
Y TEPMOJMHAMUKHU B
TEXHUKE U TEXHOJIOTHUSX

Hroro no pazneny
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Paznen 4. JIEKTPOAUHAMUKA

41 DIeKTpOoCTaTUKA

10

[IpoBenenue
JKCIIEPUMEHTA:
U3MEPEHHUE
JIIEKTPOEMKOCTH
KoHJleHcaTopa. OreHka
abCONIOTHBIX U
OTHOCHUTEJIBHBIX
MOTPEIIHOCTEN
U3MepeHuil PU3nIECKIX
BeNWYUH. M3ydenue
MPUHIIMIIOB JE€HCTBUS
3JIEKTPOCKOMA,
JJIEKTPOMETPA,
KOHJIEHCATopa.
N3yueHnne npuHIUIIOB
JIEUCTBHS U YCIOBUI
6e30macHoOro
MIPUMEHEHUS B
MPaKTUYECKOM JKU3HU,
KOIMPOBAIHLHOTO
armapara, CTpyHHOro
MIPUHTEPA.
PaccmoTpenue
(U3MYECKUX OCHOBAHMA




AIEKTPOCTATHYECKON
3aIUTHI U 3a3eMJICHUS
ANEKTPONPUOOPOB.
Pemenue pacy€Tupix
3aJ1a4 ¢ SIBHO 33IaHHOMN
¢bu3nveckoil MoseNnbIo ¢
HCII0JIb30BaHNUEM
OCHOBHBIX 3aKOHOB H
dbopmyi
AJIEKTPOCTATUKH.
Pemenne kauecTBEHHBIX
3aJ1a4 ¢ OIMoOpoi Ha
W3YYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U
dbusnueckre SBICHUS
AJIEKTPOCTATUKH.
Pacno3naBanue
(bUBUYECKUX SIBICHUH B
y4eOHBIX OIBITAX U
OKpY>KaroIen KU3HU:
AIEKTpHU3ALUS TEN,
B3aMMO/ICIICTBHE
3apsA/I0B U OOBICHEHHE
UX Ha OCHOBE 3aKOHOB U
bopmyn
AIEKTPOCTATUKH.
Onucanne U3y4eHHBIX
CBOICTB BEILIECTBA U
ANEKTPUYECKUX SIBICHUIN
C MCTIOJIb30BAaHUEM




4.2

ITocTostHHBIN IIeKTpUYECKU TOK. TOKH B
Pa3JIMYHBIX cpeaax

12

(bU3NUeCKUX BEITHMYUH:
ANEKTPUUECKUN 3apsl,
HaANPsKEHHOCTh
ANEKTPUYECKOTO TOJIs,
MIOTEHIM AN, Pa3HOCTh
IIOTEHIIUAJIOB,
BIEKTPOEMKOCTb.
AHanmmn3 pu3HYeCcKux
MPOLECCOB U SIBJICHUI C
HCI0JIb30BaHUEM
(bu3HYECKUX 3aKOHOB:
3aKOHA COXpaHEHUs
3IIEKTPUUECKOTO0 3apsia,
3akona Kynona. Pabota
B Ipynnax npy aHaiause
JIOTIOTHUTEIbHBIX
HUCTOYHUKOB
nH(popMaluu U
MOJIrOTOBKE COOOIICHUIH
O MPOSIBJIEHUU 3aKOHOB
AJIEKTPOCTATUKH B
OKPY>KAOILEN KU3HU U
MPUMEHEHUHU UX B
TEXHHUKE

IIpoBenenue
IKCIIEPUMEHTA:
U3YYEHHUE CMEIIAaHHOTO
COCTUHEHUS
PE3UCTOPOB; U3MEPCHHE
DJIC ncToyHrKa TOKA U




€ro BHYTPEHHETO
COIPOTUBIICHUS;
HaOJIFOeH1E
anekTposinza. OneHka
abCONIIOTHBIX U
OTHOCHUTEIbHBIX
IIOIPELIHOCTEN
U3MepeHui pu3nuecKux
BenuuuH. OObsICHEHUE
MIPUHIIAIIOB ACHCTBHS U
ycIIOBUI 6€301acHOTO
MPUMEHEHUS
amrepMeTpa,
BOJILTMETpA, peocTaTa,
HMCTOYHUKOB TOKa,
AIIEKTPOHArPEBATEIBHBIX
"
AIIEKTPOOCBETUTEINHHBIX
npubopoB, TepMOMETpa
COIIPOTHBIICHUS,
BaKyyMHOI'O JTMO/Ia,
TEPMUCTOPOB U
(hoTOpE3UCTOPOB,
MIOJTYTIPOBOTHUKOBBIX
JTMOJIOB, TATbBAaHHKH.
Pemenne pacu€THbIx
3a/1a4 ¢ SIBHO 3a1aHHOMN
¢du3nveckoil MoseNnbIo ¢
HCIIOJIb30BaHUEM
OCHOBHBIX 3aKOHOB H




bopmyn TemMbl
«ITocTostHHBIM
ANEKTPUICCKUN TOKY.
Pacno3naBanue
(hU3UYECKUX SBJICHUH B
Y4eOHBIX OIBITaX U
OKPY’KaIOIEeH KU3HU:
AJEKTpUYECKas
MIPOBOJIUMOCTb,
TETUIOBOE, CBETOBOE,
XHMHYECKOE, MATHUTHOE
IEUCTBUA TOKA. AHAIIN3
ANEKTPUYCCKUX SIBICHUI
1 TIPOIIECCOB B IIETISAX
IMOCTOSTHHOTO TOKA C
HCTIOJIb30BAHUEM
3aKOHOB: 3aKoH OMa,
3aKOHOMEPHOCTH
MOCE0BATEILHOTO U
napajuieJIbHOTO
COCIMHEHUS
MIPOBOJIHUKOB, 3aKOH
Jxoyns-JIenna.
Onucanue N3y4eHHbIX
CBOMCTB BEIECTB U
AIEKTPUYECKUX SBJICHUN
C UCIIOJIb30BaHUEM
(bU3MYECKUX BEIUYHH:
ANEKTPUUECKUI 3apsl,
CHJIa TOKa,




NMEKTPUUIECKOE
HaIpsHKEHUE,
ANEKTPUIECKOE
COMPOTHUBIICHHUE,
Pa3HOCTh MOTEHITUAJIOB,
3/1C, pabora TOKa,
MOII[HOCTH TOKa.
Hcmonns3oBanue
MH(POPMAIIMOHHBIX
TEXHOJIOTHH JIJIsT TIONCKA,
CTPYKTYpUPOBaHUS,
HWHTEpIIpETAIlUU 1
MPEACTABICHUS
nHpopMaIuu mpu
IIOJITOTOBKE COOOIICHMI
O MIPUMCHEHHUH 3aKOHOB
ITOCTOSIHHOT'O TOKA B
TEXHHKE M TEXHOJOTHSIX.

Hroro no pazneny 22
PeszepBHoe Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68




11 KJIACC

Ne i/

HaumeHoBaHue pa3/iesioB U TeM
NMPorpamMmbl

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoTshI

IIpakTH4eckue
padoThI

OcHOBHBIE BUABI
JeATeJIbHOCTH
o0yuaruuxcst

Paznen 1. JIEKTPOANHAMUKA

1.1

MarnuTtHoe nosne. IeKTpoOMarHuTHast
VHYKIUS

11

[IpoBenenue
AKCIICPUMEHTA:
W3Y4YE€HHE MAarHUTHOTO
TOJIsL KaTYIIKH C
TOKOM; UCCJICIOBAHHE
IEUCTBHUS IIOCTOSHHOI'O
MarHuTa Ha paMKy C
TOKOM; UCCJICIOBAHHE
SIBJICHUSA
ANEKTPOMArHUTHOM
uHaykuuu. OueHka
a0COIIOTHBIX U
OTHOCHUTEJIBHBIX
MOTPEIIHOCTEN
U3MEPEHUIN
(bu3NYECKUX BEJIINYMH.
OObscHEHUE
MIPUHIIMIIOB ACHCTBUS U
yCIIOBUI 6€30MacHOTO
MPUMEHEHUS
ITOCTOSIHHBIX MarHWTOB,
3JICKTPOMArH1TOB,
JJIEKTPOIBUTATEIIS,




YCKOpHUTEIIEH
AJIEMEHTAPHBIX YaCTHII,
MHAYKIIMOHHOM MeYH.
Pemenue pacy€THbix
3aJla4 Ha MPUMEHEHUE
bopmyn TemMbl
«MarsuTHoe MozJe.
DneKTpoMarHuTHas
WHAYKIUs». Perenne
KaueCTBEHHBIX 3a]1a4 C
OTOPOH Ha U3yYCHHBIE
3aKOHBI,
3aKOHOMEPHOCTH U
busnueckue SBICHUS
Tembl «MarHuTHOE
ToJe.
DneKTpoMarHuTHas
WHIYKITHAS.
Onpenenenue
HaIpaBlIeHUs] BEKTOPa
WHAYKIIMA MarHUTHOTO
TOJIsI IPOBOJHUKA C
TOKOM, CHJIBI AMIiepa u
cuibl JlopeHna.
Pacnio3naBanue
(hU3UYECKUX SBJICHUN B
y4eOHBIX OIBITAX U
OKpY>KaloIlen KU3HU:
B3aUMO/IeIICTBUE
MarHuToB,




3JIEKTPOMArHUTHAS
WHAYKIUSA, 1eUCTBUE
MarHMTHOTO MOJIA Ha
MPOBOJHUK C TOKOM U
JBUOKYIIMICS 3apsil.
Amnanmns
3JIEKTPOMArHUTHBIX
SIBJICHUM C
HCII0JIb30BaHUEM
3aKOHAa
3JIEKTPOMArHUTHOMN
uHAyKIuu. Onucanue
M3y4YEHHBIX CBOWCTB
BEILIECTB U
AJIEKTPOMArHUTHBIX
SIBJICHUM C
HCIOJIb30BaHUEM
(bu3NYECKUX BEJIINYMH:
WHIYKIWS MATHUTHOTO
noJisi, cusa Amrepa,
cuna Jlopenna,
WHJIYKTUBHOCTb
KaTYIIKH, SHEPTUSI
ANEKTPUIECKOTO U
MarHuTHOTO IT0JIeH

Hroro no pazgeny 11
Pa3nen 2. KOJIEBAHUWS U BOJTHbBI
51 MexaHnueckue U JEeKTPOMarHUTHBIE 9 Hccnenosanue

KoJIeOaHus

apaMeTpoB



KoJie0aTeIbHOI
CUCTEMBI — IIEPHOJIa,
YaCTOTHI, AMIUIUTYbI U
(ha3sl KosebaHu
(TpyKUHHBIN W/WH
MaTeMaTHYeCKHi
MasTHHK).
HabOmonenue
3aTyXaromx
KOJICOaHHA.
HccnenoBanue CBOWCTB
BBIHY/ICHHBIX
KoJIe0aHHiA.
HaOmronenune
pe3oHaHca.
IIpoBenenue
IKCIIEPUMECHTA:
HCCIIeIOBaHHE
3aBHCHMOCTH Tepro/ia
MaJbIX KOJaeOaHui
rpy3a Ha HUTU OT
JUIMHBI HUTH U MacChI
rpy3a; UCCIICIOBAHNE
MIEPEeMEHHOTO TOKA B
LETH U3
ITOCE0BATEIHLHO
COE€TMHEHHBIX
KOHJICHCATOpa,
KaTYIIKH U PE3UCTOpa.
Ouenka a0COIIOTHBIX H




OTHOCUTEIBbHBIX
MOrPEIIHOCTEN
HU3MEpPEHUI
(bu3NYECKUX BEINYHH.
OObscHeHne
MIPUHIIMIIOB ACHCTBHS U
yCIIOBUI 6€301MacHOTO
IPUMCHCHHUS
AIEKTPUIECKOTO
3BOHKA, TeHEpaTopa
MEPEMEHHOT0 TOKa,
JIMHUAN
ANEeKTponepeay.
Pemenne pacuétabix
3a/a4 C SIBHO 3aIaHHOM
(bu3nIeCKOil MO/IEIBIO
C UCTIOJIb30BAaHUEM
OCHOBHBIX 3aKOHOB H
hbopmyu,
OTHCHIBAIOITIX
MEXaHUYECKUe U
ANEKTPOMArHUTHBIE
konebanusi. Onucanue
MEXaHHUYECKUX H
AIEKTPOMArHUTHBIX
KoJieOaHu ¢
HCIIOJIb30BaHUEM
(bU3MYECKUX BEIUYHH:
MEepUOJI U YacToTa
KosieOaHui, aMILTUTyaa




2.2

Mexanu4deckue u SJICKTPOMArHuTHBIC
BOJIHBI

u ¢aza koneOaHui,
3apsj M Cujla TOKa B
TapMOHHYCCKUX
3JIEKTPOMAarHUTHBIX
Konebanusax. Pemenne
Ka4eCTBEHHBIX 3a7a4 C
OIIOPOU HA U3yYEHHBIE
3aKOHBI,
3aKOHOMEPHOCTH,
OIIUCHIBAIOIIE
MEXaHHYECKHE U
3JIEKTPOMarHUTHBIC
xonebanus. PaboTa B
rpyImnmnax npu
TUTAHUPOBAHUH,
MIPOBEJICHUU H
HHTEPIIPETAIIHH
PE3YJIbTaTOB OIBITOB, U
aHajm3e
JIOTITOTHUTEIIBHBIX
HCTOYHHUKOB
uH(pOpMaIIUU TIO TEME

N3yuenune
o0pa3oBaHUs U
pacrpocTpaHeHHS
MOTIEPEYHBIX U
MIPOIOJIBHBIX BOJIH.
Ha0mroneune
OTPaXXECHUA U
TIPEIIOMIICHUS,




UHTEpPEPEHINH U
nudpaku
MEXaHUYECKUX BOJIH.
HaOmronenue cBs3u
IPOMKOCTH 3BYyKa U
BBICOTHI TOHA C
aMIUIUTYI0M U
YaCTOTOM KOJCOaHUIH,
3BYKOBOT'O PE30HAHCA.
HccenenoBanue CBOMCTB
ANEKTPOMArHUTHBIX
BOJIH: OTpa)KE€HUE,
MpeioMIICHHE,
MOJIIpU3aIus,
Tudpaknus,
UHTEpEPEHITHS.
N3yuenue ycnosuii
U3ITydeHUs
ANEKTPOMArHUTHBIX
BOJIH, B3aMHOM
OpHUEHTAIINH BEKTOPOB
E,B,vB
3JIEKTPOMArHUTHON
BoJiHE. 3yuenue
MIPUMCHCHHUS
AJIEKTPOMArHATHBIX
BOJIH B TEXHHUKE H
obITy. OOBsCHEHUE
MPUHIIMIIOB ACHCTBUS U
yCIIOBUI 6€30MacHOTO




MIPUMEHEHUS
MY3bIKAJIbHBIX
WHCTPYMEHTOB,
YJIBTPa3ByKOBOM
JINarHOCTHUKU B
TEXHUKE U MEIUIINHE,
paznapa,
paguonpUEMHUKA,
TEJEBU30pPa, aHTEHHBI,
tenepona, CBU-neun.
Pemenne pacu€ranix u
KaueCTBEHHBIX 33]1a4 C
OMOpPOil HA U3yUYEHHBIE
3aKOHBI U
3aKOHOMEPHOCTH,
OIHCHIBAIOLINE
pacnpocTpaHeHHe
MEXaHUYECKUX U
3E€KTPOMAarHUTHBIX
BOJIH. Mcnonb3oBanue
MH(OPMALIMOHHBIX
TEeXHOJIOTHH JJIs
MOKCKa,
CTPYKTYPUPOBAHHUS,
WHTEPIpETAINU 1
MIpeICTaBICHUS
uHpOpMaLUU IPU
MOATOTOBKE
cooOrieHuit 06
HCIIO0Ib30BaHUU




2.3

Onruka
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AJIEKTPOMArHUTHBIX
BOJIH B TEXHHKE.
VYuactue B AMCKYCCUH
00 3JIEKTPOMArHUTHOM
3arpsI3HCHUH
OKpY>Karollen Cpeibl.
Pabota B rpymnmax mnpu
IUTAHUPOBAHHH,
MIPOBE/ICHUH U
MHTEPIpETAuN
PE3YNIBTaTOB ONBITOB U
aHanuse
JOTIOJTHUTEIBHBIX
HCTOYHHKOB
nH(pOpMAIUY TI0 TEME

N3ydenue sBneHUs
IIOJIHOTO BHYTPEHHETO
OTpa)KEHHUs, Er0
IIPUMEHEHHUS B
cBeroBoze. M3yuenune
MOJIEJIEd MUKPOCKOIIA,
teneckona. [Toiyuenue
CIEKTpPa C IOMOIIbIO
IIPU3MBI U
TUPPaKIIMOHHOM
pew€rku. M3mepenue
MIOKa3aTess
MIPEeIOMJIEHUS CTEeKJIA.
UccnenoBanue cBOUCTB
M300pakeHHH B




nuH3ax. OObsICHEHHE
MIPUHLUIIOB ACHCTBUA U
yclIoBUi 6€3011acHOTO
IIPUMEHEHHUS OYKOB,
nymel, poToamnmapara,
MPOEKIIMOHHOTO
arrapara, MUKpOCKOIIa,
TEJIECKOIIa,
BOJIOKOHHOM OIITHKH,
T PaKITMOHHON
pEemETKHU, MOJISIpOra.
Pemienune pacu€tabix
3a/1a4 C SIBHO 3aJJaHHOI
(bu3nUecKoil MOJENbI0
C UCIIOJIb30BaHUEM
OCHOBHBIX 3aKOHOB U
bopmyn
reOMETPUYECKON
ontuku. [Toctpoenue n
onucaHue
n300pakeHus,
C03/1aBa€MOT0 INIOCKUM
3€pKaIOM, TOHKOM
nuH30U. PaccMoTpenune
MIPEACIIOB
MIPUMEHUMOCTH
reOMETPUYECKOMN
OINTHKHU.
Pacno3znaBanue
(bU3MYECKUX SBICHUI B




OIIbITaxX U
OKpY’KaroIlen )KU3HU:
MPSAMOJIMHEHHOE
pacrpocTpaHeHue
CBETa, OTPaXKECHHUE,
IIPEIOMIIEHUE,
UHTEepEpeHIHS,
Tudpakuus u
NoJIIpU3alus CBETa,
JICIIEpCHUs CBETA.
N3yuenue ycnoBuii
HaOJIFOJEHUS
MaKCUMYMOB U
MUHHMYMOB B
UHTEPPEPEHITMOHHON
KapTUHE OT JIBYX
cuH(pa3HBIX
KOT'€pEHTHBIX
HUCTOYHHUKOB. Y CIIOBHE
HaOJII01€HUS TIaBHBIX
MaKCHMYMOB IIpA
NaJcHUN
MOHOXPOMaTHYECKOIO
CBeTa Ha
Tu(dpaKIUOHHYIO
peméTKy. AHaIN3
ONTUYECKUX SIBICHUH C
HCIIOJIb30BAaHNEM
3aKOHOB: 3aKOH
IIPSAMOJIMHENHOTO




pacmipocTpaHeHus
CBETA, 3aKOHEI
OTpa)XKEHUs CBETA,
3aKOHBI MPETOMIICHUS
cBera. Onucanme
OIITUYECKUX SIBJICHUM C
HCIIOJIb30BAHUEM
(bU3NYEeCKUX BEITHYUH:
(OKyCHOE pacCTOSIHHE
U OIITUYECKas CHJIa
JIMH3BI

Hroro no pasaceiny
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Pazzea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

OCHOBEBI CIICLIMAJIbHOM TCOpUHU
OTHOCHUTCIIBHOCTHU

3.1

Pemenne
KaueCTBEHHBIX 3a]1a4 C
OIOpOM HA U3yYEHHBIE
nocrynatel CTO.
Ucnonp3oBanue
UH(pOPMaAITMOHHBIX
TEeXHOJIOTHH JJIs
MOUCKA,
CTPYKTYPUPOBaHMUS,
MHTEpIpETau U
MIPEACTABICHUS
uH(popMaLuU Ipu
MOATOTOBKE
COOOIIIEHNI O
rpaHuIax
MIPUMEHUMOCTHU



KJIACCUYECKOH
MEXaHUKH U OCHOBAaX
CTO.

Hroro no pazneny

Paznesn 4. KBAHTOBAS ®PU3UKA

4.1 eMEHTHI KBAHTOBOU OINTHUKU

Habnronenue
dorordpdekra Ha
YCTaHOBKE C LIMHKOBOM
IJJACTUHOM.
HccnenoBanue 3aKk0OHOB
BHEIITHETO
dboTodrddekra.
OOBbscHEeHNE OCHOBHBIX
MPUHLIMIIOB JEHCTBUS
TEXHUYCCKUX
YCTPOMCTB, TAKUX KakK:
($hoTOdIIEMEHT,
dboTomaTyuk,
conHeyYHas Oarapes,
CBETOAMO[; U YCIIOBUU
ux 0e30macHoro
MIPUMCHCHHUS B
MPAKTUYECKOM )KU3HH.
Pemenne pacu€THbIx
3a7a4 ¢ SIBHO 33JJaHHOU
(bu3nUECKOil MOJIENBIO
C UCIOJIb30BaHUEM
OCHOBHBIX 3aKOHOB U
(dbopMyI KBAaHTOBOI




onTukH. Pemenue
KaueCTBEHHBIX 3a7a4 C
OIOpPOH Ha U3yYEHHbBIE
3aKOHBI,
3aKOHOMEPHOCTH
KBaHTOBOW OITHKH.
PacniosnaBanue
(U3HYECKUX SIBICHUI B
y4€OHBIX OIbITAX:
boTodneKTpUIeCKUi
a¢ddexT, cBeToBOC
naienue. Onucanue
M3YYEHHBIX KBAHTOBBIX
SIBIIGHUH U MPOLIECCOB C
MCTIOJIb30BaHUEM
(bU3NYeCKUX BETHMYUH:
CKOPOCTh
AJIEKTPOMArHUTHBIX
BOJIH, JJIMHA BOJHBI U
4acToTa CBETa, YHEPTHs
U UMIyJIbC poToHA

4.2

Crpoenue aToma

N3yuenue monenun
omnbita Pesepdopaa.
IIposBenenue
AKCIIEPUMEHTA TI0
HaOII0ICHUIO
JTUHENYaToro CreKTpa.
Orenka aOCONIOTHBIX U
OTHOCHUTCIIbHBIX
MOTPEIIHOCTEN




U3MEPEHUIN
(bu3NYECKUX BEINYHH.
N3ydenune moaenu
aroma: ToMcoHa,
IJIaHETapHOW MOJIETTN
aToMa, MOJIEJIM aToMa
bopa. U3y4yenue
CIIEKTpa ypOBHEHU
SHEPruM aToma
Bozopoaa. OObsiICHEHHE
MPUHIIMIIOB ACHCTBUS U
yCIIOBUI 6€301acHOTO
MPUMEHEHUS
CIEKTPOCKOIa, J1a3epa,
KBaHTOBOT'O
KoMIibroTepa. Pemenue
KauyeCTBEHHBIX 3ajay C
OIOpO HA U3yYEHHBIE
3aKOHBI,
3aKOHOMEPHOCTH U
¢bu3nyeckue sIBICHUSL
o teme «CTpoeHue
aToMay.
Pacnio3naBanue
(hU3UYECKUX SBJICHUN B
y4eOHBIX OIbITAX:
BO3HUKHOBEHHE
JIMHENYaToro creKkTpa
U3NydeHus. AHanu3
KBaHTOBBIX IIPOLIECCOB




U SIBJIEHUU C
HUCIOJIL30BAHHUEM
nocrynatoB bopa

4.3

ATOMHOE AP0

N3yuenue
9KCIIEPUMEHTOB,
JIOKa3bIBAIOLINX
CJIO)KHOCTb CTPOEHUS
aTOMHOTO s1/1pa.
WccnenoBanue TpekoB
yacTull (110 TOTOBBIM
dororpadusm).
N3yuenne saepHbIx
CHJI, AJIEPHBIX PEAKLIAN
CHUHTE3a U pacnasa,
TEPMOSIAEPHOTO
cuHTe3a. 3yuenue
HYKJIOHHOW MOJENIN
anpa ['eiizen6epra-
HBanenko.
OObscHeHne
YCTpOMCTBA U
MIPUMEHEHUS
JI03UMETPa, KaMepbl
Bunbcona, snepHoro
peakTopa, aTOMHOU
060MOBI. Perienue 3amau
C OIIOpOM Ha
MOJIy4YE€HHBIE 3HAHUS, B
T.4. 0 3apsjie U
MacCOBOM YHCJIE sI/Ipa.




Pacno3naBanue
(hU3UYECKUX SBJICHUN B
y4eOHBIX OIBITaX U B
OKpY>Karollen >KU3HHU:
€CTECTBCHHAS U
HCKYCCTBEHHAs
PaANOAKTUBHOCTD.
Onucanue KBaHTOBBIX
SIBJIEHUM W MPOLIECCOB C
HCII0JIb30BaHUEM
(UBUYECKUX BEITUYHH:
MepuoJ noxypacnaja,
SHEprus CBS3U
ATOMHBIX S7ep, Ne(HEKT
MacchlI sapa. AHanu3
MPOLECCOB U SIBJICHUI C
HCIOJIb30BaHUEM
3aKOHOB M MOCTYJIATOB:
3aKOH COXpaHEHUs
AIEKTPUUYECKOTO
3apsja, 3aKOH
COXpaHEHUs1 MacCOBOTO
YHCIIa, MOCTYJIAThI
bopa, 3akon
PaIOaKTUBHOTO
pacnana. Yyactue B
paboTe Kpyrioro crosa
«DyHaaMeHTalbHbIE
B3aMMO/ICHCTBUS.
EnuncrBo




¢busnveckoifkapTHHBI
mupay. Mcnonb3oBanue
MH(GOPMaLMOHHBIX
TEXHOJIOTUH IS
IIOUCKA,
CTPYKTYpUPOBaHUS,
MHTEpIpETaIU U
MIPECTaBICHUS
uHpOpMAaLIUU TIPU
MOJITOTOBKE
COOOIIEHHUI O
PUMEHEHUU 3aKOHOB
KBaHTOBOH (PU3HKH B
TEeXHUKE U
TEXHOJIOTHUSIX,
HKOJIOTHYECKUX
aCIeKTax sAepHOU
SHEPIreTUKU

Hroro no paszneny
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Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPO®U3UKU

5.1 DNeMEeHTHI aCTPOHOMUU U acTPOPU3UKU

IToxaroroBka cooOIIEHU
00 3Tamax pa3BUTHUS
aCTPOHOMUH, O
MIPUKJIATHOM U
MHPOBO33PEHICCKOM
3HAYEHUH aCTPOHOMUHU, O
METOaX MOTyICHUS
HAy4YHBIX
ACTPOHOMUYECKHX




3HAHUM, OTKPBITUSIX B
COBPEMEHHOM
acTpoHomuu. M3yuenue
COBPEMEHHBIX
MpeJICTaBICHUH 0
MIPOUCXOXKJICHUU U
sBomoruu ColHia U
3BE31. M3ydeHue Tunon
TaNaKTHK,
paguorajiakTuK U
KBazapoB. M3yueHue
IBHKEHUS HEOECHBIX TE,
3BOJIFOLINY 3BE3M U
Bcenennoii, nmpoueccos,
MPOUCXOMSILNX B
3BE3/1aX, B 3BE3HBIX
crucreMax, B
MEXTaJlaKTHYECKOU
cpene, MacmTabHoOH
CTpYKTYyphl BeeneHHOI.
OO0BscHEHNE
pacuupenust Beenennoi
Ha OCHOBE 3aKOHa
Xab6ma. [Toarororka K
00CYX/ICHUIO
HEpEeIIeHHBIX ITPodIIeM
aCTPOHOMUH.
[IpoBenenue
HaOJIIOICHU I
HEBOOPYKEHHBIM IN1a30M
C UCIIOJIb30BAaHUEM
KOMITBIOTEPHBIX



HPUWIOKEHUN IS
oTpeeNeHHs MOJI0KEHUS
HeOEeCHBIX 00BEKTOB Ha
KOHKPETHYIO JaTy:
OCHOBHBIE CO3BE3AUS
CesepHoro nonymapus 1
SIPKUE 3BE3BL.
[Iposenenue
HaOJIOIEHU B TETIECKOI
JIynsl, 1aneT,
Mnieusnoro Ilytu.
Yuyactue B AUCKYCCHUH O
HEPEIICHHBIX
mpodJiieMMax
aCTPOHOMUH

Hroro no pazneny

Pa3nesn 6. OBOBIIAIOHIEE ITOBTOPEHHUE

6.1 O6o06m1aro1iee TOBTOPEHHE

VYyacTtue B AMCKyCCUHU
0 posu PU3UKH U
aCTPOHOMUU B
pa3iInyYHbIX cepax
JeSITeTbHOCTH
yenoseka. [loaroroska
cooOI1eHn# 0 MecTe
(bu3NYECKOI KapTHUHBI
MUpa B PAIY
COBPEMEHHBIX
MPEJCTAaBICHUHN O
npupoje. Beimonnenue
y4eOHBIX 3aJJaHHH,



JIEMOHCTPHUPYIOIIHX
OCBOCHHE OCHOBHBIX
MOHATHUH, PU3NIECKUX
BEJIMYMH U 3aKOHOB
Kypca ¢uszuku 10-11
KJIaCCOB

Hroro no pazneny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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