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MNOACHUTEJIBHASA 3AIINCKA

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

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatommuxcs 10-12 kiaccoB mnpu
oOydeHuH UX (Pu3nKe Ha 0230BOM ypOBHE Ha OCHOBE CHUCTEMHO-ACSITEIHHOCTHOTO
noaxona. Ilporpamma mo ¢usmuke coorBerctByeT TpedoBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yibTaTam
OOy4eHHMs, @ TAKXKE YYHUTHIBAET HEOOXOAMMOCTh pPean3alii MEKIPEIMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHBIMU Y4YE€OHBIMH MpeameTramMu. B Hel
OTIPENIEIAIOTCS OCHOBHBIE LIEIM U3Y4YEHHs] (U3UKH HAa YPOBHE CPEIHEro OOLIEeTo
o0Opa3oBaHMsl, IJIAHUPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca (DU3MKHU: JTUYHOCTHBIE,
MeTalpeIMETHbIE, IPeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o Gpu3MKe BKIFOYAET:

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

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI IO roJjaM O0yUYEHUS;

e cojepkaHue yueOHoro npeamera « Pu3nkay 1o rojgaMm o0ydeHusl.

®du3rka Kak Hayka O HauOoJsiee OOLIMX 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 TMpHOOpETEeHHWE  CUCTEMBI  3HAHUK 00  oOmWMX  (U3NYECKUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOPHSIX, BKJTFOYASI MEXaHUKY,
MOJICKYJIIPHYIO  (PH3WKY, JJIEKTPOJWHAMUKY, KBAaHTOBYIO (HU3UKY W
AIIEMEHTBI aCTPOPU3UKH;

e (opMupoBaHue yMEHHI TPUMEHSATH TEOPETUYECKUE 3HAHMUS IS
OOBsICHEHHUS (PU3WYECKUX SBICHUH B TPUPOAEC U IS TPUHATHA
MMPAKTUYECKUX PEIICHUM B MIOBCEIHEBHOMW KU3HH;

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
YCTPONCTB M TEXHOJOTHIECKUX IMPOIIECCOB, UX BIUSHHS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAaMHU CAMOCTOSITEIHHOTO IUIAHUPOBAHUS M TMPOBEACHUS
(GU3NYECKUX DKCICPUMEHTOB, aHAIN3a W HHTEPIPETAIuU MHGOPMAIIHH,
OTIpeeNIeHNs TOCTOBEPHOCTH MOTyUYEHHOTO PE3yIIbTaTa;

e CO3JIaHWC YCIIOBHM JJISI Pa3BUTHS YMEHHH MPOEKTHO-HUCCIEA0BATEIBCKOM,
TBOPYECKOM JIeATEbHOCTH.

Ha wuzydenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETOo
oOpazoBanus otBoautcs 1704gacoB: B 10 kmacce — 68 "acoB (2 yaca B HEZENIO), B
11 kmacce — 68 gacoB (2 yaca B Hezelmo), B 12 kiracce -34 vaca (1 gac B Hezelo).

dopMa MPOMEKyTOUHOM aTTeCTallMi — KOHTPOJIbHAS paboTa.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Pazngen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MO3HAHUS

®uszuka — Hayka o0 mpupoje. HaydHbie MeTOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Posib d3KcepuMeHTa W TEOPUHM B MPOILECCE IMO3HAHUS TPUPO/IBI.
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 AEATEIBLHOCTH JIFOAEH.

Jlemoncmpayuu

AHasiloroBble W I1U(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABHWKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
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 ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHHS, MyTH U MepeMeIICHUs
MaTepUaIbHOW TOYKHU OT BPEMEHH.

CBoboaHOe nageHre. Y CKOpeHHe CBOOOTHOTO MaICHUSI.

KpuBonuHeintHoe  aBvKeHUE. [IBUKEHHME  MaTepUAIBHOM TOYKH IO
OKPY>KHOCTH C MOCTOSSHHOM MO MOJYJIFO CKOPOCTBIO. YTJIOBast CKOPOCTh, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamenus. [{enTpocTpemMuTeIbHOE YCKOPEHUE.

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

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WIITIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBHKCHUS.

[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 ABUKEHUH 110 OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIBIO ONPEAECICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLIECHHS MEXAY NYTSIMH, IMPOUJCHHBIMU TEJIOM 34
MOCJICIOBATEILHBIC PABHBIE MPOMEXYTKHM BPEMEHU IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuyenue aBuxKEHUS Tena, OPOLUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

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

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

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

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

Tpenue. Bunbl Tpenus (mokosi, CKoipxeHus1, kauenus). Cuna tpenusi. Cyxoe
Tpenue. Cuia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduimeHt tpeHusl.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJIKOCTH WJIU Ta3e.

[TocTynarensHOE U BpalaTeIbHOE JIBIKEHHE a0COIIOTHO TBEPOTO Tea.

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

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

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoit 3akoH HeroToHa.

N3mepenune cuil.

CnoxeHue CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTe. Bec Tena npu yCKOpeHHOM MTOAbEME U TIAJICHUN.

CpaBHEeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

YcioBust paBHOBeCHUs TBEPAOTO TeJia. Buibl paBHOBECHS.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



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

HUccnenoBanne yciaoBHMI pPaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

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

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckass sHeprusi MarepuaibHOM TOouku. TeopemMa 00 H3MEHEHUU
KUHETUYECKOU SHEPTUMU.

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

[loTeHuManbHble W HEMOTEHUHUANbHble  CWibl.  CBs3b  pabOTHI
HEMOTEHIHUAIBHBIX CUJ C WU3MECHEHUEM MEXAHMYECKOW SHEPTHUU CHUCTEMBI TEI.
3aKOH COXpPAHEHUSI MEXaHUYECKON YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

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, 1abopamopmsie padbonul

N3yuenne abCOJIIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanue cBsi3u pabOThI CHIIBI ¢ U3BMEHEHHUEM MEXaHUUYECKOW IHEPTUu
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznea 3. MosexkyasipHas pu3uka 1 TEPMOAUHAMUKA

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe aBwxenue.Jluddysua. Xapaktep [BIKEHHUS U
B3aUMOJECUCTBUS YACTUL BemecTrBa.Monenu CTpOEHUs Ta30B, KUIAKOCTEH 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.



Mopens  unpeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KMHETUYECKOW TEOpUM HJACaNbHOTO raza. AOCOJIIOTHAs TeMmIepaTypa Kak Mepa
CpeOHEW KWHETHUYECKOW SHEPruM TEIUIOBOTO JABMKEHHsS dvactul rasa. [llkama
temnepatyp KenpBuna. ['a30BbIe 3akOHBI. YpaBHeHUe MenaeneeBa—Knanelpona.
3akoH JlanpToHa. M30mpoueccsl B UACATBHOM ra3e ¢ MOCTOSSHHBIM KOJIWYECTBOM
BemiecTBa. ['paduueckoe mpeacTaBICHHE H30MPOILECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuyeckue yCTpOMCTBA M MPAKTHYECKOE TPUMEHEHUE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

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

OnbiThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIIHE CYIIIECTBOBAHUE MEKMOJIEKYJISIPHOTO
B3aMOJIEUCTBHS.

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

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHHWE COCTOSIHHUS HACAIBHOTO rasa,
U30ITPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

OnpeneneHue Macchl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE WM3MEPEHUU
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepMmoauHamMuueckass cucrema. BHYTpEeHHsASI 3HEpPruss TEPMOJIUHAMUYECKOU
CUCTEMBI U crIoco0bl €€ n3meHeHus. KomnuecTBo TermnoTsl U pabora. BuyTpeHHss
SHEPrusi  OAHOATOMHOTO  HJeallbHOro  Tra3a.  Buasl  Teruionepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyUYCHHUE. Y IeJbHAsI TEeIIOEMKOCTh BEIECTBA.
KonruecTBo TEIIOTH MpH TEIIONEpeaye.

[Tonsitue 006 ammabatHom mporecce. [lepBblii 3aKOH TEPMOJIUHAMUKH.
[IpumeHneHnne mepBOro 3akoHa TEPMOJWHAMUKH K m3omporeccaMm. I 'paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akoH TepmoanHaMuku. HeoOpaTtuMocTh IPOLIECCOB B IPUPOIE.

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



TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElNb
BHYTPEHHETO CrOpaHusi, OBITOBOW 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 SHEPruu (TeMIiepaTypbl) Tela IpH TeIuionepeiaye.

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

Mopenu napoBoif TypOUHBI, ABUTATEINS BHYTPEHHETO CrOPaHUs, PEAaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sakcnepumenm, nabopamopuvie pabomul

N3mepeHne yaenbHOl TEMI0EMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Pazosvie nepexoonl

[TapooOpa3zoBanue u koHJeHcarus. Vcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwllieHHBIM map. YjaenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUS OT J1aBJICHUSI.

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

VYpaBHeHUE TEMIOBOTO OajiaHca.

TexHuyeckue yCTpONCTBA M NPAKTUYECKOE IPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTUU MOJTYyYECHHS] COBPEMEHHBIX MaTEpHUasoB, 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 Teln. OJEKTpUYecKuil 3apsia. J[Ba Buaa dIEKTPUUYECKUX
3apsan0B. IIpOBOOHMKH, IOUAJIEKTPUKU M TMOJYNPOBOJAHHKU. 3aKOH COXPaHEHHS
AIIEKTPUYECKOTO 3apsija.
B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbli AJNEKTPUYECKUN 3apsia.
Onextpuyeckoe nosie. Hampsok€HHOCTh  3nekTpuueckoro mnojs. [IpuHoumn



CYyNEPHO3ULIUNA ANEKTPUUYECKUX Mojeil. JIuHuKM HanpssKEHHOCTU AJIEKTPUUYECKOTO
oJIsl.

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

OnextpoémkocTs. KoHaeHcaTop. DNeKTpOEMKOCTh IJIOCKOTO0 KOHAEHCATOpa.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3aluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJICHCATOp, KONMMMPOBAJIbHBIN anmapar, CTPyHHbINA 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 IUIOIIAIH
IJIACTUH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprust 3apsHKEHHOr0 KOHEHCAaTopa.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

N3mepeHune 3IeKTpOEMKOCTH KOHJIEHCATOPA.

Tema 2. Ilocmoannwtit 3n1ekmpuueckuii mok. Toku ¢ paznuunvix cpeoax

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

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

DIEKTPUYECKOE COMPOTUBIECHUE. YIECIbHOE COMNPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenpHOE, TapaieIbHOE, CMEIIAHHOE COEIMHEHUE POBOIHUKOB.

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

DJIEKTPOJBUKYIIIAasi CUja M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akon Oma i1 OJTHOM (3aMKHYTOM) aniekTpudeckon renu. Kopotkoe 3ambikaHue.

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

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA JIEKTPOHHBIX MYYKOB.

[TonynpOoBOIHUKHY. CobOcTBeHHas u npuMecHast MIPOBOJAUMOCTh
noJIynnpoBoHUKOB. CBoiicTBa p—N-niepexoa. [omynmpoBoHUKOBBIE TPUOOPHI.

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



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

TexHuyeckue yCTPOMCTBA M IPAKTUYECKOE NPUMEHEHME: aMIEepMETD,
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 COEIMHEHNS PE3UCTOPOB.

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

HaGmroienne amexTpoiusa.

MesxknpeaMeTHble CBI3H

Nzyuenue xypca gusuku 0a3oBoro ypoBHsa B 10 kjacce ocyliecTBIsieTCs C
y4€TOM COJEpP)KATEIbHBIX MEXKIPEAMETHBIX CBSI3€M C KypcamMu MaTE€MaTHKH,
OMOJOruu, XUMHUH, reorpadu U TEXHOJIOTUH.

Meosicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAay4HbIH (akT, runores3a, (Qu3nueckas BeIMUYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIIEPUMEHT, MOJECITUPOBAHNUE, MOJIEIb, U3MEPEHHE.

Mamemamuxa: pelleHWEe CUCTEMbl ypaBHEHUM, JMHEWHas (yHKIMS,
napabona, runep0oiia, Ux rpauku U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI U UX NPOEKIMHU HA OCU KOOPJMHAT, 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 BEILIECTBA, 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: npeoOpa3oBaHHUE IBUKEHUN C HCIOIH30BAHMEM 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 MATEPHAIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONpPHUOOPOB,
KCEPOKC, CTPYWUHBIN MIPUHTED, AJIEKTPOHArpeBaTEIIbHbBIC npuodopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11-12 KJIACC

Pa3znen 4. JiaekrpoguHamMuKa

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUSA

[locTosiHHBIE ~ MarHATHL.  B3auMoOAEWCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnntHoe mone. Bexkrop marHuTHOM wuHAYKUOWMH. [IpyHIMND cyneprno3unuu
MAarHWTHBIX MOJIeH. JINHMM MarHUTHOM MHAyKIuW. KapTuHa NMHUNA MarHUTHON
WHIYKIUU T0JIS IOCTOSIHHBIX MarHUTOB.

MarautHoe 10JIe TPOBOAHMKA C TOKOM. KapTHa 5nMHUN WHIYKIHH
MarHUTHOTO TOJIS JUIMHHOTO MPSMOIrO INPOBOJHHUKA M 3aMKHYTOI'O KOJIBLIEBOTO
MIPOBOJAHUKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzanmonecTBre npOBOIHUKOB C
TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

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

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

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

ITpasuno Jlenua.

NHayKTUBHOCTE.  SIBIEGHME CAaMOMHAYKLUWU. OJEKTPOABIXKyLIas cujia
CaMOMHIYKIIHH.

OHeprusi MAarHUTHOT'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 MMyYKa MArHUTHBIM MOJIEM.

JIvHUKM MHAYKIIMA MarHUTHOTO MOJIA.

B3anmoseiicTBue 1ByX NIPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

JericrBue cuibl JIopeHa Ha HOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKIIHAH.

[IpaBuno Jlenua.

3aBUCHUMOCTh JJIEKTPOJABUKYILIEH CHIIBI MHAYKIHH OT CKOPOCTH WU3MEHEHUS
MarHMTHOrO MOTOKA.

SBneHue caMOMHIYKIIHMH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabonul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBHS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHYKLIUU.

Paszgea 5. KoJsiebanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKMpOMAZHUNHbIE KONEOAHUA

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

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

HaGnronenne cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTHTYIOU M
Y4aCTOTON KOJeOaHMIA.



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

Tema 3. Onmuxka

['eomeTpuueckass ontuka. IIpssMonnHENHOE pacIpoCTpaHEHUE CBETa B
ogHOpoaHOU cpene. JIyu cBera. ToueuHblii HICTOUHUK CBETA.

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

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOIIOTHBIN MMOKA3aTENb
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 JuH3bl. [locTpoenue uzoOpakeHUil B
coOMparoluX U pacceuBaromux JuH3ax. Dopmyna TOHKOW JUH3BI. Y BEJIMYEHUE,
JTaBa€MO€ JINH30U.

[Ipenenbl NPUMEHUMOCTH T€OMETPUUECKON ONITUKH.

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

Hudpaxuus cBeta. JudpakiuonHas pemérka. YCJIOBHE HaOII0ICHUS
IJIaBHBIX ~ MAaKCUMyMOB TIpM  TMAJCHUM MOHOXPOMATHYECKOrO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuyeckue yCTpoOMCTBa M TMPAKTHYECKOE MPUMEHEHUE: OYKH, JyIa,
dboToanmapaT, MNPOCKIMOHHBIM ammapaT, MHUKPOCKOI, TeJIeCKOM, BOJOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIéTKa, MOJSIPOUI.

Jlemoncmpayuu

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

[TonHOE BHYyTpeHHEE OTpakeHre. Mojielib CBETOBOAA.

HccnenoBanre CBONCTB U300paKEHUN B JIMH3aX.

Mopenu MUKpocKorma, TeJIeCKona.

Habmronerune natepdepeHIny CBeTa.

HaOmronenue nudpakiuu cBera.

HaOmronenue nucnepcuu cBera.

[TonyueHne ciekTpa ¢ MOMOUIBIO MPU3MBI.

[Toy4yenue cnexTpa ¢ MOMOIIBI0 JUGPAKIIUOHHON PEHIETKY.

Hab6nronenue nonsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomwl



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

Pa3znes 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH

['panunbl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTtynarsl
CIEUUAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETA B BaKyyMe€, PUHIIUI OTHOCUTEIBHOCTH DUHILTEHHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEIJICHHE BPEMEHU U COKpALICHUE
JUTVHBI.

OHeprus ¥ UMIYJIbC PEIATUBUCTCKON YaCTULIBI.

CBs13b Macchl C SHEPrUEN U UMITYJIBCOM PEIATUBUCTCKON YaCTHUIIbl. DHEPTHUS
IIOKOS.

Pazgea 7. KBanToBasi pusuka

Tema 1. Inemenmuol K6AHMOBOU ONMUKU

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

OtkpeiTre u uccnenoBanue Gorordpdexra. Onpitel A. I'. CrosneroBa. 3akoHBI
dbotorpdexra. YpaBuenue DunimTeitHa st dhoTodaddexra. «KpacHas rpaHunar
dboToaddexra.

Hasnenne cBera. OnbiThl [1. H. JIeOGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

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

Jlemoncmpayuu

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

HccnenoBanne 3akoHOB BHEMIHETO (oTodhDEKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atroma Tomcona. OmbiTel Pesepdopaa mo paccesHUIO o-4acTHII.
ITImanerapHas Mogmens aroMma. llocrymater bopa. M3nydenue u moriounieHue
(GOTOHOB TpU TEepexoje aToMa C OJHOTO YPOBHS DHEPTHHM Ha Jpyroil. Buisl
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aTOMa BOAOPO/IaA.

BousHOoBBIE cBOVicTBAa yacTull. Bosnbl ne bpoiiis. KoprycKyisipHO-BOJIHOBOM
Ty aliu3M.

CroHTaHHOE U BBIHYKJICHHOE U3ITyUYECHHE.

TexHn4eckrue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHHE: CIIEKTPaJbHbIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.



Llemoncmpayuu

Mopnens onsita Pesepdopna.

Onpenenenue AJIMHBI BOJIHBI J1a3epa.

HabGnronenue iMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, n1abopamopnule pabomuwl

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.

SnepHble peakunu. Jlenenue u CUHTES sIEp.

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

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTob1 HAOJIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.

dyHIaMeHTanbHbIe B3aUMOJIeHCTBUA. EAMHCTBO pu3nueckoi KapTUHBI MUPA.

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

Jlemoncmpayuu

CUéTYrK MOHU3HPYIOIINX YaCTHUL.

Yuenuueckuii sxkcnepumenm, nabopamopuvie 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
JIBUOKCHHUE.

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 IMOCJIENOBATEIBHOCTA. 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 sAApax
TaJIAKTHK.

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

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HaOnroienusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAHUEM KOMIIbIOTEPHBIX
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

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

MexnpeaMeTHbIe CBSA3H

Nzydenne kypca ¢pusuku 6a30Boro yposss B 11-12 kmaccax ocymiecTBisercs
C Y4€TOM COJEPKATEIbHBIX MEKIIPEAMETHBIX CBS3€M C KypcaMu MaTE€MAaTHKH,
OMONOTHU, XUMHH, TeoTpadyu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHbIE C W3YyYEHHWEM METOJOB HAYy4YHOIO
NO3HAHUA: SIBICHWE, HAay4HbId (akT, runore3a, (pu3myeckas BEIMYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelIeHUE CUCTEMBl YPaBHEHUW, TPUTOHOMETPUUYECKHE
(GYHKIMHM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIMH HAa OCU KOOPAMHAT, CIIOKEHHE BEKTOPOB,
MPOU3BOJIHBIE 3JIEMEHTAPHBIX (DYHKIMI, TPU3HAKK TOJ00US TPEYroJIbHUKOB,
OTIpeJIeIICHHE TUTOMIAIN TIIOCKUX PUTYp B 00BhEMa Tell.

bBuonocus: snekrpuyeckue SBICHUS B JKUBOM MpuUpoie, KojeOaTelbHbIE
JBUKEHHS B )KUBOW IPUPOJE, ONTUUYECKUE SIBIICHUS B KUBOM IPUPOAE, NECUCTBUE
paauanuu Ha >KMBbI€ OPTaHU3MBI.



Xumus: CTpOEHHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsl CTPYKTypa TBEPABIX
TeJI, MEXaHWU3Mbl O0Opa30BaHUS KPUCTAUIMYECKOW PEMIETKH, CHEKTPaTbHBINA
aHaJIN3.

l'eocpagusa: wmarHuTHBIE TIONIOCAa 3€MJIM, 3K MArHUTHBIX Py,
dboToChEMKA 3eMHOM TTOBEPXHOCTH, MPEJCKAa3aHUE 3eMIICTPSICEHUH.

Texnonocusi: JIMHAMA 3JEKTPONEpeNady, TIeHepaTop MEPEMEHHOr0 TOKa,
ANEKTPOABUTATENb, WHAYKIIMOHHAS I€4Yb, pajaap, PaJAUONPUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBU-meub, MpOEKIIMOHHBIN amnmapar, BOJIOKOHHAs ONTHKA,
coJIHEeYHas barapes.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOrOo mnpeamera «®Dus3mka» HA YPOBHE CpPEIHEro OOIIero
obpazoBaHus (0a30BBIM yPOBEHB) JOHKHO OOECIEUHUTH JOCTHXKEHHE CIICAYIOIINX
JMYHOCTHBIX, METAIPEIMETHBIX M MTPEIMETHBIX 00Pa30BaTEIbHBIX PE3yJIbTaTOB.

JINYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pE3yNbTaThl OCBOCHUS yueOHOTo mnpeamera «DPu3nKay HAOIHKHBI
OTpaxxaTb TOTOBHOCTb W  CIOCOOHOCTh OOYYalOIIMXCSl PYKOBOJICTBOBATHCA
chOpMHPOBAaHHONW BHYTPEHHEW TMO3HUIIMEH JIMYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpUCHTAllU{,  TO3WTHBHBIX  BHYTPEHHUX  YyOEXKICHWH,  COOTBETCTBYIOIIHUX
TPAJAUIIMOHHBIM IIEHHOCTSM POCCHIMCKOTO O0OIeCcTBa, pACIIMPEHUE >KU3HEHHOTO
ONbITa U OIbITA ACATEIBHOCTU B IIPOLECCE pPEaau3allid OCHOBHBIX HAIPaBJICHUHN
BOCIIUTATEJILHOM AEATEIIbHOCTH, B TOM YUCJIE B YaCTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOPMHUPOBAHHOCTh TPAXKIAHCKOM MO3UIUM OOYYarolIErocsi Kak aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUIMCKOTO OOIIECTBA;

OPUHATHE  TPAJAMIMOHHBIX  OOIIEYEIOBEUECKHX  T'YMAaHUCTUYECKUX U
JEMOKPATHUYECKHUX [IEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JI€SITEIIBHOCTh B HMHTEpPECAX TPaXAaHCKOTO
00111ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUH B 00pa30BaTEIIbHOM OpraHU3aINY;

YMEHHME B3aMMOJIEMCTBOBATH C COUUAIBHBIMA MHCTUTYTAMH B COOTBETCTBUU C
X QYHKIUAMH U Ha3HAYCHHUEM;

FOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOU NESATEIBHOCTH;

2)IaTPHOTHYECKOI0 BOCIIUTAHMSA:

c(hOpPMHUPOBAHHOCTH POCCUUCKON IPaKIaHCKOM UJIEHTUIHOCTH, TATPUOTU3MA;

LICHHOCTHOE OTHOLIEHHWE K TOCYIapCTBEHHBIM CHUMBOJIAM, JIOCTHUXEHUIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3)1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MMOBEACHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYaIlMI0 M TPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHCIIE B
NESITEIIbHOCTU YYEHOTO;

OCO3HAHME JINYHOTO BKJIaJla B IOCTPOCHUE YCTOMYMBOTO Oy IyIIIEro;

4)3¢TeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIIEHHUE K MHPY, BKIIOYAsl 3CTETUKY HAY4YHOTO TBOPYECTBA,
MpUCYIIEro (PU3nYecKoil HayKe;



5)Tpy10BOro BOCIMTAHMS:

HWHTEpEC K Pa3IuIHbIM cepam mpodecCuoHaTbHON NeITeTbHOCTH, B TOM YHCIIe
CBA3aHHBIM C (U3UKONM M TEXHHMKOW, yMEHHUE COBEpIIaTh OCO3HAHHBIA BHIOOD
Oynyiel mpoeccuu 1 pearu30BbIBATh COOCTBEHHBIC KU3HEHHBIC JIAHBI,

TOTOBHOCTh U CIIOCOOHOCTH K OOpa30BaHHUIO M CaMOOOpa30BaHUIO B 00JIaCTH
(Y3UKY HA IPOTSHKEHUN BCEH KU3HH,

6)3K0JI0rH4eCKOro BOCIIMTAHUSA:

c(OPMHUPOBAHHOCTh  JKOJIOTMUECKOW KYJIbTYPbl, OCO3HAHHUE TJI0OATBHOIO
XapaKkTepa SKOJOTUYECKUX TPOOIIeM;

IJIAHUPOBAHKUE U OCYIIECTBIICHUE JACHUCTBUU B OKPYXAIOUIEH Cpele HA OCHOBE
3HAHUSA LEJIEW YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA;

pPaCHIMPEHUE OTbITA JIEATEIbHOCTH SKOJOTHYECKON HAMPABIEHHOCTH HA OCHOBE
UMEIOIIUXCS 3HAHUM 110 (PU3BUKE;

7)IIeHHOCTH HAYYHOT'0 MO3HAHUA:

c()OPMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (U3UUECKON HAYKH;

OCO3HaHUE IEHHOCTHM HAyYHOM JEATEIbHOCTH, TOTOBHOCTH B IPOLECCE
M3y4deHUs: GU3UKU OCYIIECTBIIATh MPOECKTHYIO U MCCIIEIOBATEIBCKYIO JACATEIBHOCTD
WHJUBUAYAJIBHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHHBEPCAJIbHBIE YUeOHbIE AeiiCTBHSA
ba3oBble Jilornvueckue JeiicTBUA:
CaMOCTOSITCIILHO dhopMyIHpoBaTh u aAKTyaJIn3UPOBATh npobiiemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpPENENATh LENU JIEITEIBHOCTH, 3a/aBaTh IMapaMETpbl M KPUTEPUH HX
JIOCTHIKCHMUS;
BBISBJISITh 3aKOHOMEPHOCTH M IPOTUBOPEUYHS B PACCMATPUBAEMBIX (PHU3HUECCKUX
SIBJICHUSIX
pa3pabarbiBaTh IUJIaH pEHICHUS MPOOJEMBbI C yU4ETOM aHaIM3a HMEIOIINXCS
MAaTEpPUAJIbHBIX 1 HEMATEPUAIBHBIX PECYPCOB;
BHOCUTbH KOPPEKTHUBBI B JICSATEIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LIEJISIM, OLIEHUBATh PUCKH MTOCIICICTBUH €SI TEIIbHOCTH;
KOOPJIMHUPOBATH U BBHITIOJHATH pa0OTY B YCIOBUSX PEAIbHOTO, BUPTYAIBHOTO U
KOMOMHUPOBAHHOT'O B3aUMOJICUCTBUS,
pa3BUBaTh KPEATUBHOE MBIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MTPOOJIeM.
ba3oBble ucciaenoBarejabCcKue JeCTBHUA.



BJIQIETh HAYYHOH TEPMHMHOJIOTHEH, KIIOUEBBIMH MOHATUAMU M METOAAMH
busnueckoil HayKu;

BJIa/I€Th HAaBbIKAMHU y4€OHO-UCCIIEIOBATENLCKON U MPOEKTHOM NEATEIbHOCTH B
ob0nactu (U3MKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K CAaMOCTOSITEIbHOMY IIOHUCKY
METOJIOB peUIeHHs 3aJay (PU3NYECKOTO COACPKAHMS, MPUMEHEHHUIO Pa3IUYHBIX
METO/I0B ITO3HAHMS;

BJIQJETh BHJIAMHU JI€ATEIIBHOCTH IO TIOJYYEHHI0 HOBOTO 3HAHUS, €ro
UHTEpPIPETALNY, NPeoOpa3oBaHUI0O U TPUMEHEHHI0 B Pa3jIMYHbIX Yy4E€OHBIX
CUTyalUsX, B TOM YHUCIIE€ IPU CO3JaHUH YUE€OHBIX POEKTOB B 001acTU (PU3UKH;

BBISIBIIATh IIPUYMHHO-CJIEICTBEHHBIE CBSI3M M aKTyaJlM3UpoOBaTh 3ajady,
BBIJIBUTaTh TMIIOTE3Y €€ pElIeHUs, HAXOAUTh apryMEHTHI I J0Ka3aTeIbCTBAa CBOUX
YTBEpXKACHUM, 3a7]aBaTh IApAMETPbl U KPUTEPUN PELLICHUS;

aHAJIM3UPOBATh MOJYUYEHHBIE B XOJ€ PELICHUS 3a/1a4ll PE3yIbTaThl, KPUTHUYECKU
OLICHMBATh UX JTIOCTOBEPHOCTH, IPOIrHO3UPOBATH H3MEHEHUE B HOBBIX YCIIOBHSIX;

CTaBUTh M (OpPMYyIUpOBaTh COOCTBEHHbIE 3aJaud B 00pa3oBaTEIbHOU
NEeSATENbHOCTH, B TOM YHCIIE IPU U3yUYEHUH (DU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh PUOOPETEHHBIH OIIBIT;

yMETh IEPEHOCUTh 3HaHHUA MO (U3MKE B MPAKTUYECKYI0 00IacTh
KU3ZHENIEATEIbHOCTH;

YMETh UHTErPUPOBATh 3HAHMSI U3 PA3HBIX MIPEJAMETHBIX 00JacTel;

BBIJIBUTaTh HOBBIE UJEH, PEJIAraTh OpPUTrMHAIbHBIE MOAXOAbI U PEIICHHUS;

CTaBUTh MPOOJIEMBI U 337a4H, TONYCKAIOIINE aJbTePHATUBHBIEC PEILICHUSI.
Pabora ¢ nndpopmanueii:

BJIQJIETh HAaBBbIKAMHU MOJy4YeHUs WHGOpMaIMU (PU3UYECKOrO COJEpKaHUS W3
MCTOYHMKOB PA3HBIX THUIIOB, CaMOCTOSATEIBHO OCYIIECTBISITh TOUCK, AaHAJIU3,
CUCTEMATHU3allMI0 M HHTEpHIpeTaluio HHPOPMAIUU Ppa3IUYHbIX BHJIOB U (HOpM
IIPE/ICTABIICHHUS,

OLICHUBATh JOCTOBEPHOCTHh HH(OpMALINH;

MCIIOJIb30BaTh CpeACTBA MH(GOPMAIIMOHHBIX 1 KOMMYHUKAMOHHBIX TEXHOJOTUNA
B pCIICHWH KOTHUTUBHBIX, KOMMYHUKATHBHBIX W OPTaHHW3AI[MOHHBIX 3a1a4 C
coOMmoacHueM TpPeOOBAaHUM OSPrOHOMHMKH, TEXHHUKH O€30MaCHOCTH, THUTHCHBI,
pecypcocOepexeHusi, MPaBOBbIX M ATHUYECKUX HOPM, HOPM HH(POPMAIIMOHHOM
0e30I1aCHOCTH;

CO3/71aBaTh TEKCThI (PU3NYECKOTO COAECPKAaHUS B PA3IMYHbBIX (OpMATAX C YUETOM
Ha3HaueHUs] MHGOPMAIIMU U 1IEeJIEBOM ayJAUTOPUH, BBIOMpPAs ONTHUMAIbHYIO (HOopMy
NpEJICTaBICHUS U BU3YyaIU3all1H.

KoMMyHuKaTHBHBIC YHHBEpPCAIbHbIE Yy4eOHbIC JeHCTBUS:
OCYIIECTBIISATH OOIIEHUE HA YpOKaxX (PU3UKH U BO BHEYPOUHOU JIEATEIBHOCTH;



pacmno3HaBaTh MPEANOCHUTKYA KOHGIUKTHBIX CUTYAIlMi U CMATYATh KOH(QIUKTHL;

pPa3sBEPHYTO M JIOTMYHO H3JaraTb CBOKO TOYKY 3PEHUS C HCIIOJIb30BAaHUEM
SA3BIKOBBIX CPEJICTB;

NOHMMAaTh M HCIIOJB30BaTh NPEUMYLIECTBA KOMAaHIHOM W WHIUBUIYAJIBHON
paboThI;

BBIOMpATh TEMAaTHUKy W METOJAbI COBMECTHBIX JCHCTBHHM € yd€TOM O0OIIUX
MHTEPECOB ¥ BO3MOKHOCTEN KAXKJI0TO YJICHA KOJIJIEKTUBA;

OPUHUMATh  LEJIM  COBMECTHOM  JCSTENBHOCTH,  OpPraHU30BBIBATH U
KOOPJAMHUPOBAaTh JEHUCTBUS MO €€ ITOCTH)KCHHMIO: COCTaBJIATH IIIAH JIEHCTBUIA,
pacrpenenartb poiaud ¢ Y4ETOM MHEHUH YYacTHHKOB, OOCYXIaTh pe3yJabTaThl
COBMECTHOU padoThI;

OLICHMBATh KaYECTBO CBOETO BKJIAJA M KaXJOI'0 yYaCTHUKA KOMaHbl B OOIIMH
pe3yabTaT 10 pa3pabOTaHHBIM KPUTEPUSIM;

npeaaraTtb  HOBBIE IIPOCKTHI, OLEHMBATh HJEU C IIO3ULIUU HOBU3HBI,
OPUTMHAIBHOCTH, IPAKTUYECKOW 3HAYUMOCTH;

OCYILIECTBJIATh ITO3UTHUBHOE CTPATETMUYECKOE IIOBEICHHE B  Pa3IMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpaKEHHUE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIE YHMBepCcaJbHbIe YueOHbIe JeliCTBUSA
Camoopranusanus:

CaMOCTOSITENIbHO OCYILECTBISATh IO3HABATEIbHYIO JEATEIBbHOCTh B 00JacTu
GU3MKM W AaCTPOHOMHH, BBIABISATH NPOOJIEMBbI, CTaBUTh U  (OPMYJIUPOBATH
COOCTBCHHEIC 3a]1a4M;

CaMOCTOSITENIBHO COCTABIIATH IUIAH PELICHHS PACUETHBIX M KAUECTBEHHBIX 3a/1a4,
IUTAH BBIMIOJIHEHUSI MpPaKTUYECKOW paboThl € Y4ETOM MMEIOIIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOXXHOCTEH U MIPEATIOYTCHU;

JIaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacuIMpATh paMKH Y4EOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIOYTECHHI;

JenaTb OCO3HAHHBIM BBIOOpP, AapryMeHTUpOBaThb €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTb 34 PEILIECHHUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

croco0CTBOBaTh (DOPMUPOBAHUIO U MIPOSIBJICHUIO SPYIUIIMHU B 00J1aCTH (PU3UKH,
MOCTOSIHHO MOBBIIIATH CBOM 00pa30BATENIbHBIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, 3MOIMOHAJIbHBIN HHTEJJIEKT:

NaBaTh OILICHKY HOBBIM CHUTYyallUsiIM, BHOCUTb KOPPEKTHBBI B JE€ATEIbHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIbTAaTOB LEIISIM;

BJIaJIeTh HABBIKAMU MO3HABATEIbHON pedekcu KaK OCO3HAHUS COBEPIIAEMBIX
JEUCTBUM U MBICIIUTEIIBHBIX MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUM;



HCIIONIh30BaTh NPHUEMBI pedIeKCUU ISl OIEHKH CHUTYyallid, BBIOOpa BEPHOTO
peIIcHMS;

yMETh OIICHHBATh PHCKHM W CBOCBPEMEHHO NPUHMMATH pEIICHHS M0 WX
CHIDKCHHUIO;

MPUHUMATh MOTHMBBI M apTyMEHTHI JAPYTUX TMPU aHAIW3E PE3yJIbTaTOB
NEeSTEHHOCTH;

MPUHUMATH ce0s, TOHUMasi CBOM HEJIOCTATKH U JIOCTOMHCTBA;

NPUHAMATh MOTHBBI M apryMEHTHI JPYIrUX TMpH aHAIW3€ pPE3yIbTaToB
TeSTEIbHOCTH;

MIPU3HABATh CBOE MPABO U MPABO IPYTUX HA OIIHOKH.

B mpornecce mocTukeHUs TNIHOCTHBIX PE3yJIbTaTOB OCBOCHUS MPOTPAMMBI TIO
dbu3uke 1 ypOBHS  CpeIHEro oOmiero o0pa3oBaHus Yy  OOydYarommxcs
COBEPIICHCTBYETCS HYMOIMOHATBHBIH WUHTEIUICKT, MPEeIOoJIararoIIuiA
c(hOpMHUPOBAHHOCTH:

CaMOCO3HAHUS, BKJIIOYAIOMIETO CIIOCOOHOCTh MOHMMATh CBOE SMOITMOHAIBHOE
COCTOSIHWE, BHUJCTh HAIpaBIICHUS Pa3BUTHS COOCTBEHHOW 3MOIMOHAIBHOU Chepsl,
OBITH YBEPEHHBIM B ce0¢;

CaMOpETYJIMPOBAHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TMOBEICHHE, CIOCOOHOCTh  aJanTHPOBATHCA K
AMOITMOHAIEHBIM U3MEHEHHSAM U TIPOSBIIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHBAIIMH, BKJIIOYAIOIICH CTpEMJICHUE K JOCTHKCHHUIO IENH U
ycrexy, ONTHUMHU3M, HWHHUIIMATUBHOCTh, YMEHHME JIEMCTBOBaTh HCXOJs U3 CBOHUX
BO3MOKHOCTEH;

OMIIATUH, BKIIFOYAIOIICH CIIOCOOHOCTH MOHUMATh AMOIIMOHAILHOE COCTOSHUE
JIPYTUX, YYUTHIBATh €0 TIPH OCYIIECTBICHUN OOIICHUS, CITOCOOHOCTh K COYYBCTBHIO
U COTIEPEKMBAHMIO;

COIMAJIBHBIX HaBBIKOB, BKIIFOUAIOIINX CIIOCOOHOCTH BHICTPAUBATh OTHOIICHUS C
JIPYTUMU JIIOABMU, 3200 TUTHCSI, IPOSIBIISITE HHTEPEC U pa3perniaTb KOHPIUKTHI.

NPEAMETHBIE PE3YJIBTATDBI

K xonity o6ydenus B 10 kiacce nmpeaMeTHbIE pe3ybTaThl HA 0230BOM YPOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh HA MpUMEPaX pojib U MecTo (u3uku B (HOPMHPOBAHUU
COBPEMEHHOW HAy4YHOM KapTUHBI MHPA, B PA3BUTHUM COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKOM JIEATEIIbHOCTH JIIOJIEH;

YUYUTBHIBATh TPAHUIGI TMPUMEHEHUS HW3YYECHHBIX (DU3WYECKUX  MOJIETeH:
MaTepuaibHas TOUYKa, WHEPIHMAbHAS CHCTeMa OTCcuéra, aOCOJIOTHO TBEPIOE TEIO,



WJICAUTbHBIN Ta3, MOJEIA CTPOCHUS Ta30B, JKUAKOCTEM M TBEPIBIX TEJN, TOUYCUHBIN
ANEKTPUYECKUH 3apsij] IPU PEIICHUH (PU3NYECKUX 33]1a4;

pacrio3HaBaTh (pU3MUYeCKue sIBJICHUS (IIPOILIECChI) U OOBSICHATH UX HA OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KMHETUUYECKOW TEOPUU CTPOCHMSI BEUIESCTBA U
ANEKTPOAMHAMUKHU: PABHOMEPHOE M PABHOYCKOPEHHOE MPSIMOIMHEHHOE JBHKCHUE,
CBOOOHOE TIAJICHHE TEJI, ABMKEHHUE TI0 OKPYKHOCTH, HHEPITUS, B3AUMOJICUCTBHUE TEII,
mubdy3usi, OpOYHOBCKOE MABWIKCHHE, CTPOCHHE JKHUIKOCTEH © TBEPABIX TeT,
U3MEHEHHEe 00BhEMa Tel MPU HarpeBaHWM (OXJIAKJICHHH), TEIJIOBOE pPaBHOBECHE,
UCIIapeHue, KOHJACHCAIMA, IUJIaBJICHUE, KPUCTAJIM3allUs, KUIEHUE, BJIAKHOCTH
BO3/1yXa, MOBBIIICHUE IaBJICHUS ra3a MIpu €ro HarpeBaHUMU B 3aKPBITOM COCYJIE, CBSI3b
MEXJYy IapaMeTpaMHu COCTOSHUSA Ta3a B HM30NPOLECCAX, JJIEKTPpU3ALUSA Tel,
B3aUMOJICHCTBUE 3aPsi/IOB;

OTNMCBHIBATh MEXaHUYECKOE JBIKCHHE, HCIOJb3YyS (DU3NUEeCKHue BEITUUUHBI:
KOOpJIMHATA, MyTh, IEPEMEIIEHUE, CKOPOCTh, YCKOPEHHUE, Macca TeJa, CUJia, UMITYJIbC
Tella, KUHETHWYecKash HHEprusi, MOTEHIMaJbHAas JHEPrusi, MexaHudeckas padorta,
MEXaHMUYeCKas MOIIHOCTh, NpPU OMNUCAHWU MPABUIBLHO TPAKTOBATh (HUIUUYECKUI
CMBICJI UCITOJIb3YEMBIX BEJIMYWH, UX 0003HAUCHUS U €IUHUIIBI, HAXOIUTh (POPMYJIBI,
CBSI3BIBAOIINE JAHHYIO (PU3MYECKYIO BEIMUMHY C JIPYTUMH BETUUNHAMH,

ONUCHIBATh H3YUYCHHBIC TEIJIOBHIE CBOMCTBA TEJI U TEIUJIOBBIC SIBJICHUSA,
UCTIONB3yd (U3MUYECKUE BEJIMYMHBL: JaBJIEHUE Tas3a, TeMmIepaTrypa, CpeIHss
KMHETUYEeCKasi AHEPIrusi XaOTHMYECKOTO JBHXKCHHUS MOJIEKYJ, CpEeIHEKBaJApaTHUHAs
CKOpPOCTh MOJICKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPCHHSs SHeprus, pabora rasa,
KO3(QGUIIMEHT TMOJIE3HOTO JCHCTBHS TEIUIOBOTO JIBUTATENsl; TPH  ONHMCAHUH
MPaBWIBHO TPaKTOBaTh (U3UYECKUI CMBICT HCMOJb3YyeMbIX BEJIUYUH, UX
0003HaYEHUS U €IMHUIIBI, HAXOUTH (hOPMYJIbI, CBSI3BIBAIOIINE JAaHHYIO (PU3UYECKYIO
BCIIMYMHY C APYTUMH BEIIMUUHAM;

ONKMCHIBATh M3YYEHHBIC JICKTPUUYECKHE CBOMCTBA BEIIECTBA W DJICKTPUUECKHUE
SBJICHUS (TIPOLIECCHI), MCIOJB3YS (DU3UUYCCKHE BEIMYMHBI: IJICKTPUUYSCKUN 3aps,
ANIEKTPUUYECKOE TOJIe, HAMPSHKEHHOCTh TOJIsl, MOTEHIMAJ, Pa3HOCTh IMOTEHIIMAJIOB,
MIPU ONMKUCAHUU MPABUIHLHO TPAKTOBATh (PU3MUECKUNA CMBICI UCIOIB3YEMbIX BEIUYMH,
WX OO0O3HAUCHHWS H EIWHUIIBI, YyKa3blBaTh (OPMYJIBI, CBS3BIBAIOIINEC JTAHHYIO
(U3UYECKYIO BEIMYHUHY C IPYTUMH BEJIMUYNHAMU;

aHaJIM3UpPOBaTh (PU3UYECKHE MPOLECChl W SBJICHHS, HUCIOJB3YS (HU3NYECKUE
3aKOHBI M MPUHIUIBL: 3aKOH BcemMupHoro Tsarotenus, |, 11 u |1l 3akonsr HpioToHa,
3aKOH COXPAHECHHS MEXaHWYECKOW SHEPTuH, 3aKOH COXPaHEHUs] UMITYJIbCa, MPUHITUIT
CYyHEepHO3ULIMK CWUJI, MPHUHIUI PABHONPABUS HWHEPLUHAIBHBIX CHUCTEM OTCYETA,
MOJIEKYJISIPHO-KUHETUYECKYIO TEOPHUI0 CTPOCHUSI BEIECTBA, FA30BbI€ 3aKOHBI, CBS3b
CpeaHel KUHETUYECKOW JHEPTHM TEIUIOBOIO JIBM)KEHHUS MOJIEKYJ C aOCOIIOTHOM
TeMrepaTypou, NepBbIi 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHEHUS 3JIEKTPUUECKOTO



3apsiaa, 3akoH KynoHa, mpu3TOM paznuyaTth CIOBECHYIO (POPMYIUPOBKY 3aKOHA, €T0
MaTeMaTHYECKOE BhIPAXKEHHE U YCIOBHS (TpaHUIlbl, 00JaCTH) IPUMEHUMOCTH;

OOBSACHATH OCHOBHBIE MIPUHIUIIBI IEUCTBHUS MalllMH, TPUOOPOB M TEXHUYECKHUX
YCTPOMCTB; pa3inyaTh YCJIOBHUS HUX O€30MAaCHOTO HCIOJIb30BaHUS B MOBCEIHEBHOU
KU3HH,

BBITIOJHATh OKCHEPUMEHTHI 1O HWCCIECIOBAaHUIO (U3HUECKUX SIBICHUN H
MIPOLIECCOB C HCIIOJIb30BAHUEM IMPSAMBIX W KOCBEHHBIX HM3MEPEHUH, IpPU 3ITOM
dhopmynrpoBaTh NMpodIeMy/3a1ady U THIOTE3y YUEOHOTO IKCIEpUMEHTa, COOMpaTh
YCTAaHOBKY U3 MPEJJIOKEHHOT0 000pYyI0BaHUsI, MPOBOAUTH OMBIT U (POPMYITUPOBATH
BBIBOJIBL

OCYIIECTBIISITh MpPsIMbIE U KOCBEHHBIE U3MEpEHHs] (U3UYECKUX BEIMYUH, MpPU
TOM BBIOMPATH ONTHUMAIbHBIA CHOCOO H3MEPEHMsS] U HCHOJIB30BaTh W3BECTHBIC
METO/IbI OLICHKU MOTPEIIHOCTEN U3MEPEHU;

UCCIIEIOBaTh ~ 3aBUCUMOCTH  MEXAY  (U3MUECKMMHM  BEJIIMYMHAMH  C
UCIIOJIb30BAaHUEM TPSMBIX HM3MEPEHUH, MPU 3TOM KOHCTPYUPOBATH YCTAHOBKY,
(UKCUPOBATH PE3YJbTATHI MOTYYEHHON 3aBUCUMOCTH (PU3UYECKUX BEJIUYMH B BHJIEC
TabJIML ¥ TpauKOB, J1€7aTh BHIBOBI 10 PE3YyJIbTaTaM UCCIIEI0BAHUS;

coOnroaTh npaBuwia 0e30macHOro TpyJa MNpU MPOBEIECHUH HCCIEIOBAHUN B
paMKax y4eOHOro SKCIHEPUMEHTA, Yy4e€OHO-HCCIIEOBATENbCKOM W IMPOEKTHOMN
JESATENBbHOCTH C HCIOJb30BAHUEM H3MEPUTENBHBIX YCTPOMCTB M JIaDOPAaTOPHOIO
000py1oBaHUs;

pelath pacu€THbIC 3a7a4 C BHO 3a/1aHHOM (PU3UYECKON MOJIENbIO, UCTIOIb3YsI
¢u3nueckrue 3aKOHbl M MPUHLUIBI, HA OCHOBE aHajM3a YCJIOBMS 3a/ladyll BBIOMPATH
(U3UYECKYIO0 MOJIEND, BBIIETATh (PU3UUECKUE BEIMYMHBI U (DOPMYJIIbI, HEOOXOAUMBIE
ISt €€ penieHusi, TPOBOAUTH PAcyYE€Thl M OLEHUBATH PEAJbHOCTh MOJYYEHHOIO
3HaYeHUs] PU3NUECKON BEJIMYMHBI,

peliaTh KaueCTBEHHbIE 3aJauyM: BBICTPAUBATh JIOTUYECKH HEMPOTHBOPEUUBYIO
LEMOYKY pPACCyKJICHHH C ONOpOM Ha H3YyYEHHBIE 3aKOHbBI, 3aKOHOMEPHOCTH H
(buznyeckue sBJICHUS;

HCIIOJIb30BaTh MPHU PEIICHUH YYEOHBIX 33]1a4 COBPEMEHHbIE MH()OPMALMOHHBIE
TEXHOJOTHH JUIsl MOMCKA, CTPYKTYPUPOBAHMS, WHTEpIpETalMM W MpPeICTaBICHUS
y4eOHOW ¥ Hay4YHO-TIOMYJSAPHOM HH(POpPMALUU, TIOJYYCHHOW U3 Pa3INYHbIX
MCTOYHHUKOB, KPUTUUECKH aHAIM3UPOBATh MOJYy4aeMYI0 HH(pOpMaLuIo;

OPUBOJUTH MPUMEPHI BKIIAJIa POCCUMCKUX U 3apYyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAayKH, OOBSICHEHHE MPOILIECCOB OKPYKAIOIIETO MHUPA, B PA3BUTHE TEXHUKH
U TEXHOJIOTHU;

HCIOJIb30BaTh TEOPETUUECKHE 3HAHUS MO (PU3UKE B MOBCEAHEBHOW KU3HU IS
oOecrieueHus 0€30MacHOCTH TpPU OOpalleHWHu C MpUOOpaMU M TEXHUYECKUMHU



YCTPOUCTBAMH, JJISi COXPAHEHHS 370POBbS U COOJIOICHUS HOPM 3KOJOTHYECKOTO
MOBEAECHUS B OKPYXKAIOLIEH CPEJIE;

paboTatb B TpYMNIE C BBINOJIHEHUEM pPaA3JIMYHBIX COLHUAIBHBIX pOJEH,
IUTAHUPOBATh pabOTy TPYMIbl, pPAIMOHAIBHO PpACHpENeNsITh OO0S3aHHOCTH U
IJITAHUPOBATh JCSATEILHOCTh B HECTAHAAPTHBIX CHUTYalUSIX, aJC€KBAaTHO OIICHUBATh
BKJIaJ] KaXKJIOTO U3 YYACTHUKOB I'PYIIBI B PEIICHUE pacCMaTPUBAEMOU MPOOJIEMBI.

K xonmy oOydenuss B 11-12 kjaccax mpeaMeTHbBIE pe3yibTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax poJib U MecTo (usuku B (HOPMHPOBAHUU
COBPEMEHHOW HAYYHOM KAPTHHBI MHpA, B PA3BUTUH COBPEMEHHOM TEXHUKH H
TEXHOJIOTUH, B TMPAKTUYECKOW AEATEIBHOCTH JIIOAECH, LEJIOCTHOCTh W E€IMHCTBO
(bu3MYeCcKo KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TNPUMEHEHUS] HU3YYCHHBIX (DU3MYECKUX  MOJCIICH:
TOYEYHBIN JJIEKTPUUECKHUM 3aps]l, Jyd CBETA, TOUCUHbIM HCTOYHHMK CBETA, SACpHAas
MOJIEIb aTOMa, HyKJIOHHAsI MOJIEJIb @aTOMHOTO siJipa MU pelieHuu (HU3NYECKUX 3a/1a4;

pacrio3HaBath (hU3WUYECKUE SIBJICHUS (TIPOLIECChI) U OOBSICHITH UX HA OCHOBE
3aKOHOB JJICKTPOJMHAMUKH M KBAHTOBOW (PUBUKHU: DJIEKTPUYECKas MPOBOIUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MArHUTHOE JEHCTBHUS TOKa, B3aUMOJICHCTBUE
MarHuTOB, JIEKTPOMArHUTHAS UHYKIIUS, JEHCTBHE MAarHUTHOTO IOJISl Ha MPOBOJHUK
C TOKOM M JABWXKYIIMICSA 3apsij, OJJIEKTPOMArHUTHbIE KoJICOAaHUSI W BOJIHBI,
MPSMOJIMHEMHOE pacrpocTpaHeHue CBETa, OTpPaKEHHUE, MpeJIOMIICHHE,
uHtepbepeHius, audpakuus W OOJAIpU3alUs  CBeTa, JUCIEPCUS  CBETAa,
dboroanekTpudeckuii dhdext (pororddekr), cBeToBOE IaBlIeHHE, BO3HUKHOBCHHE
JUHEWYaToro CIHEKTpa aTomMa BOJOpPOJa, €CTECTBEHHass W  HMCKYCCTBEHHas
PaIMOaKTUBHOCTD;

OMKCHIBATh M3yUYEHHBIE CBOMCTBA BeEIIECTBA (DJIEKTPUUYECKUE, MArHUTHBIC,
ONTHUYECKHE, IIEKTPUUECKYIO POBOJUMOCTD PA3JIMYHBIX CPEM) U DJICKTPOMArHUTHBIC
aByeHUs (ITPOLIECCHI), UCIOJIb3YS (DU3UYECKUE BEIMYUHBL: DJIEKTPUUYCCKUN 3apsi,
CUJIa TOKa, DJIEKTPUUECKOE HAMNpsHKEHUE, dJIEKTPUUECKOE COMPOTUBIICHHUE, PA3HOCTh
MOTEHIIMAJIOB, JICKTPOJBUKYINAsi CUjia, paboTa TOKA, UHAYKIIUS MarHUTHOTO TOJIS,
cuna Amrnepa, cuia JIopeHna, "HAYKTUBHOCTh KaTYIIKU, YSHEPTUSI SJIEKTPUUECKOTO U
MarHUTHOTO TIOJIEH, MEPUOJ] U YaCcTOTa KoJeObaHuil B KoiebaTeIbHOM KOHTYPE, 3apsijl
Y cujia TOKa B MPOIECCE TaApMOHUYECKHUX AJIEKTPOMArHUTHBIX KoJieOaHuil, (pokycHoe
paccTOsiHME W OINTHYECKas CHWiIa JIMH3bI, MPU OINHUCAHUU TPABUIBHO TPaKTOBAaTh
(U3UYECKUI CMBICJ UCIOJIB3YEMbIX BEJIWYMH, HMX OOO3HAYCHUS U CIUHUIBI,
YKa3bIBaTh (POPMYJIBI, CBSI3BIBAIONIME JAHHYIO (PU3NUYECKYIO BEIUYUHY C JPYTUMH
BEJINYUHAMU;

OTNMUCBHIBATh H3YyUYCHHBIC KBAHTOBBIC SIBJICHUS W TMPOIECCHI, MCHOJIb3Ys
(bu3nyecKre BeTUYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, IJTMHA BOJIHBI M 4acTOTa



CBETa, DHEPTUS U UMITYJIhC (DOTOHA, MEPUOJ MOTypaciaa, YHEPTUS CBSI3H aTOMHBIX
sanep, MpU ONMUCAHWUU TPABUIBHO TPAKTOBATH (PU3WYECKUN CMBICT HMCTOIB3YEMBIX
BEJIMYMH, UX 0003HAYEHHUS U €IUHUIIbI, YKa3bIBaTh (DOPMYJIbI, CBSI3bIBAIOIINE TAHHYIO
(U3UYECKYI0 BEIUYHUHY C APYTMMH BEIMUYMHAMM, BBIYUCISITH 3HAUCHUE (PU3HUECKON
BEITUINHBL;

aHAJIM3UPOBATh (PU3MUECKHE MPOLECChl M SBICHUSA, HCIONb3Yd (HU3HUECKHE
3aKOHBI W TPHUHIMIBL 3aK0H OMma, 3aKOHBI TMOCJEI0BATEIBHOTO U MAPaJLIEIHHOTO
COCIMHEHUSI TPOBOJAHMKOB, 3akoH Jlkoyns—JleHna, 3aKkoH 53JIEKTPOMAarHUTHOU
UHAYKIIMU, 3aKOH TPSMOJIMHEHHOTO pPAaCIpPOCTPAHEHMSI CBETA, 3aKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEJIOMJICHHMSI CBETa, ypaBHeHHE OiHIITeHa it (oTorddexTa,
3aKOH COXPaHEHUS DSHEPIUU, 3aKOH COXPAHEHHsS] HUMITYJbCa, 3aKOH COXPAaHEHUS
AIEKTPUYECKOTO 3apsijia, 3aKOH COXPAHEHMs MAcCOBOTO 4YHCIIa, MOCTyJaThl bopa,
3aKOH PaJMOAKTUBHOIO pacmaja, Mpu 3TOM pa3inyaTh CIOBECHYIO (GOPMYIUPOBKY
3aKOHAa, €ro MaTeMaTU4YeCKOe BBIPAKEHHWE U YCJIOBHUS (TpaHUIlbl, OOJIACTH)
MIPUMEHUMOCTH;

OTIpeIeNATh HAMPABIICHUE BEKTOPA MHAYKIIMM MAarHATHOTO TOJISl TIPOBOIHUKA C
TOKOM, CHJIbl AMIiepa u cuiibl JIopeHiia;

CTPOUTbH M OMUCKHIBATh U300paKEHUE, CO3/IaBAEMOE TUIOCKUM 3€pKajioM, TOHKOU
JINH30M;

BBITIOJTHATh DKCIIEPUMEHTHI TI0 HCCICIOBAHWI0 (U3MYECKUX SBICHUH U
MPOIIECCOB C HCIIOJIb30BAaHUEM TMPSMBIX M KOCBEHHBIX HW3MEPCHHMA: TIPH ITOM
dhopmyIHpoBaTh NMpoOIeMy/3a1ady U TUIOTE3y YIECOHOTO IKCIIEpUMEHTa, COOUpaTh
YCTAaHOBKY U3 NPEJJIOKEHHOT0 000pYyI0BaHMsI, TPOBOJAUTH OMBIT U (HOPMYIUPOBATH
BBIBOJIBL

OCYIIECTBJIATh MPSMBIE U KOCBEHHBIC M3MEpPEHUs (U3MUCCKUX BEIMYUH, MPHU
ATOM BBIOMPATh ONTHUMAIBHBIA CHOCOO0 HW3MEPEHHMs] W HCIOJIB30BATh HW3BECTHBIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIeIOBATh 3aBUCUMOCTH (PU3UYECKUX BEJIMYHMH C WCIOJIb30BAHUEM MPSIMBIX
W3MEPCHHUI: TIPM OTOM KOHCTPYHPOBATh YCTAaHOBKY, (PUKCHpPOBATH pPE3yJIbTAThI
MOJTYYCHHOM 3aBUCHUMOCTH (PH3NYECKUX BETUYMH B BHJIC TaOIHI] U TpauKOB, ACIaTh
BBIBOJIBI IO pE3yJIbTaTaM UCCIICI0BAHMUS,

coOmro/IaTh TMpaBujia OE30MacHOTO TpyJa MPH MPOBEICHUU HCCIEIOBAaHUN B
pamMKax y4eOHOTO OJKCIEPHMEHTa, Yy4eOHO-MCCIEeIOBATEILCKOH U  TPOEKTHOM
ACSTEIbHOCTH C WCIOJIb30BAaHUEM H3MEPUTEIBHBIX YCTPOUCTB M J1TaOOPaTOPHOTO
000py10BaHUS;

pemaTh pacu€THBIE 3a/1a4u C SIBHO 33JJaHHOUN (PU3UUIECKON MOJIEIBI0, UCTIONIb3YS
(¢u3MYecKue 3aKOHBI M TPUHIIAIBI, HA OCHOBE aHaJIM3a yCJIOBUS 3a/1a4ud BHIOMPATH
(U3UYECKYIO0 MOJIENb, BBIIETATh (PM3HMUECKUE BEJIMUYMHBI U (DOPMYIIbI, HEOOXOAUMBIE



g e€ pelieHus, MPOBOAUTH PACUEThl U OLEHUBATh PEATbHOCTb MOIYYEHHOTO
3HaYeHUs] PU3NYECKON BEITUUMHBI,

pemaTh KadyeCTBEHHBIC 3a/la4M: BBICTPAaUBATh JIOTMYECKH HEMPOTHBOPEUUBYIO
[IETI0YKY PpACCYXJICHUH ¢ ONMOpOoi Ha H3y4EeHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bU3UYECKUe ABIICHUS;

MCIIOJIb30BaTh MPH PEIICHUH Y4eOHBIX 3a7a4 COBPEMEHHbIE HH(POPMAIIOHHBIC
TEXHOJOTHH JUIsl TOHMCKA, CTPYKTYPHPOBAHHS, MHTEPHPETAMH U MPEJCTaBICHUS
y4eOHOM ¥ HAYYHO-TIONMYJSPHOM HMH(POPMALUHU, TOIYYSHHOM U3 pPa3INYHbBIX
MCTOYHUKOB, KPUTHUECKU aHATM3UPOBATH MOJTy4yaeMylo HHPOPMAIIUIO;

OOBSICHATH MPUHIIMIIBI JCHCTBHUS MaIINH, MPUOOPOB U TEXHUUYECKUX YCTPOUCTB,
pa3ianyaTh YCIOBHS X 0€30MaCHOTO HCIIOIb30BAHMS B IOBCEAHEBHON KU3HU;

HPUBOJIUTH MPUMEPHI BKJIa/la POCCUHCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAayKd, B OOBSCHEHHE IPOILIECCOB OKPYKAIOUIETO MHUpPA, B pa3BUTHE
TEXHUKHU U TEXHOJIOTHIA;

MCIIOJIb30BaTh TEOPETHUUECKHE 3HAHUS MO (PU3MKE B MOBCEAHEBHOW KU3HU IS
oOecrieyeHuss 0€30MacCHOCTH TpH OOpalIeHuU C NpUOOpaMu M TEXHUYECKUMU
yCTPOMCTBAMHU, JJII COXPAHEHUS 3[0POBBbS M COOJIIOJEHUS HOPM 3KOJIOTHYECKOIO
MOBE/ICHUS B OKPYXKalolleH cpene;

paboTaTh B TpyNIE C BBIIOJHEHHEM PA3IMYHBIX COIHMAIBHBIX POJIEH,
IUTAHUPOBAaTh pabOTy TPYyNMbl, PAUOHATNBHO pAcCIpeAeNiaTh OOS3aHHOCTH U
IUTAHUPOBATh JIEATEIBHOCTh B HECTAHAAPTHBIX CHUTYaIUSAX, aJE€KBaTHO OIICHHWBATH
BKJIAJ] KQXK/I0T0 U3 YYACTHUKOB I'PYIIIbI B PEIICHUE PACCMAaTPUBAEMON TPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne i/ P Kourposbubie IIpakTHyeckue (1ubp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchbl
Paznen 1.OU3UKA U METObl HAYYHOI'O IO3HAHUSA
bu6mmoreka [IOK
1.1 ®u3rKa U METO/Ibl HAYYHOTO MMO3HAHUS 2 httos://m.edsoo.ru/7fA1bf72
Hroro no pasneny 2
Paznen 2.MEXAHUKA
bubmuorexa [JOK
21 Kunemarika > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 Huramiia ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pa3znen 3.MOJIEKYJSAPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnoreka [JOK
' TEOpHH https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
32 OCHOBBI TCPMOHHAMHKIL 10 1 https://m.edso0o.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuorexa [IOK

da3oBbIe Mepexoabl

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



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

Hroro no pazneny

Paznea 4.9JIEKTPOANMHAMUKA

24

bubmuoreka [JOK
41 MeKTpoCTatiia 10 https://m.eds00.ru/7f41bF72
[TocTostHHBIN neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 12
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1.2JIEKTPOAUHAMHUKA
11 MarunuTtHoe nojie. JIeKTpoMarHuTHast 11 1 3 bubnmoreka [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Htoro no pazneny 11
Pa3nea 2.KOJIEBAHUS U BOJIHbI
51 MexaHn4eckue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KoJIeOaHusI https://m.edso0.ru/7f41c97¢c
59 MexaHu4yecKue U AIEKTPOMarHuTHbIE 5 1 bubnuorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Pazzea 3.0CHOBBI CIIEIIUAJIbHOM TEOPUU OTHOCUTEJBbHOCTHU

OCHOBHI CTIEITUATTBHON TEOPUHU bubnuotexa [JOK
3.1 4 1
OTHOCHUTEJbHOCTH https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 4
Paznen 4. KBAHTOBASI ®PU3UKA
bu6nmoreka [JOK
4.1 7
IICMEHTEI KBAHTOBOH ONTHKH 6 https://m.edsoo.ru/7f41c97c
4.2 Ctpoenue aToma 4 bubnnorexa [JOK



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

4.3 ATOMHOE SApO

Uroro no pazgeny

15

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

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

Paznen 5.2JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

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

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



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

12 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne n/m P Konrpoabnbsie IIpakTuueckue (witcpp )
NMPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchl
Pa3zpen 1.Mexanuka
bubmuoreka [JOK
11 mHeMarHia. Jiamitka 4 1 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Paznen 2.MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUHAMHUKA
OCHOBBI MOJIEKYJISIPHO-KUHETUUECKOI bubnnorexa [HOK
2.1 3 1
TEOpUHU https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
2.2 1
OCHOBI TPMOAHHAMHKIL 3 https://m.edsoo.ru/7f41c97c
53 ArperaTHble COCTOSIHHSI BEILIECTBA. 3 bubnuoreka [IOK
' ®a30BbIE MEPEXOIBI https://m.edso00.ru/7f41c97c
Htoro no pazneny 9
Pa3znen 3.9JIEKTPOJIUHAMUKA
OnektpocTtatuka. [locTosTHHBIN
3.1 3JIEKTPUYECKUN TOK. TOKM B pa3ianvHbIX 5 1 bubmorexa HOK
' P ' P https://m.edsoo.ru/7f41c97c
cpenax
Hroro mo pazneny 5
Pa3znen 4 KBAHTOBAS ®U3UKA
41 DJIeMEHTHI KBAHTOBOU ONTUKU 3 bubmorexa HOK

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



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

4.2 Crtpoenue aToma

4.3 ATOMHOE PO

Uroro no pazgeny

7

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

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

Paznen 5.2JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKH

bu6mmoreka [IOK
51 DJIEMEHTHI aCTPOHOMUU U aCTPOPHU3UKH 5 httos://m.edsoo.ru/7fA1c97c
Hroro no pasneny 5
Pa3znea 6.0BOBIIAIOIIEE IOBTOPEHUE
bubmuorexa [JOK
61 Obobmarouiee nosTopene 4 https://m.edsoo.ru/7f41c97¢c
Hroro no pasneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34



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

HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4vecTBo 4acoB JJIeKTPOHHbIE

Ne aTra nudpoBLIe

Tema ypoxka Kontpoabubie IlpakTuyeckue A op
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE

padoThI padoTshI
pecypchl

®du3nka — HayKa O PUPOJIE.

1 Hayunsie MeTZK bl HOEH:H;[;{ 1 bubmorexa HOK

e A https://m.edsoo.ru/ff0c32e2
OKPY>KaIOIIIEer0 MUpPa
Ponb u mecTo ¢pusuku B

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

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

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

5 PaBHOyCKOpEeHHOE MPSIMOIMHENHOE 1 bubnuoreka [IOK
JIBUKEHUE https://m.edsoo.ru/ff0c372e

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

7 JIBr>keHre MaTepualibHOM TOYKH T10 1 bubmorexa HOK

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



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

HNuepunanbHble CUCTEMBI OTCYETA.
ITepsbiii 3akoH HproTOHA

https://m.edsoo.ru/ffOc3be8

Macca tena. Cuna. [Tpunuun

bu6mmoreka [IOK

9 cymneprno3unuu cui. Bropoit 3akoH
yrep i P . https://m.edsoo.ru/ffOc3be8
HoroTona st MaTepuanbHON TOYKH
Tpetuii 3akoH HeroTOHA 114 bubnnoreka HOK

10
MaTepUAIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKoH BCEMUPHOTO TsAroreHus. Cuia

11 TshxecTH. [lepBas kocMuueckas bubmmorexa LOK

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

12 Cuita ynpyroctu. 3akoH ['yka. Bec bubnuorexa [JOK
Tena https://m.edsoo.ru/ff0c3e18
Cuia tpenus. Koaddunment tpenus.

13 Cuia Cin OTI/IBJIGI({bI/Iqs)I pu BI/IS(GHI/II/I bubmorexa HOK

P pua https://m.edsoo.ru/ff0c3f76
TeJa B )KUJIKOCTH WJIU Ta3e
[TocTynarenbHOE U BpalllaTeIbHOE

14 JBUKEHHE a0COJTIOTHO TBEPAOTO TeTa. bubnmnorexa [JOK
MowmenT cuisl [1neqo cunbl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEP/IOTO Tea
HMitynbsc MaTepUabHON TOUYKH,

15 CHCTEMBI MaTEPUAJIbHBIX TOYEK. bubnuoteka [JOK
Nmnynbsc cuiibl. 3aKOH COXPaHEHUS https://m.edsoo.ru/ff0c43d6
uMITysbca. PeakTuBHOE IBU)KEHHE
PaboTta 1 MOIITHOCTH CHJIBL.

16 KuneTnueckas sHeprus MaTepHajibHOR bubnnorexka [JOK
ToukH. Teopema 00 U3MEHEHHUH https://m.edsoo.ru/ff0c4502
KMHETHYECKOH SHEPTHU

17 IToTeHumanbHas SHEPTHSL. bubnnorexka [JOK



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

[ToTenuunanpHas s3HEpPTUs yupyro
ne(hOpMUPOBAHHON MPYKUHBI.
[TorenuuanbHas 3HEprus Tena BOIU3U
MIOBEPXHOCTU 3EMIIH

https://m.edsoo.ru/ff0c461a

18

19

20

[ToTreHnmanpHbie ¥ HENOTEHIHMATIHHBIE
cuitbl. CBsA3b paboThI
HETIOTEHIMATBHBIX CHUJI C U3MEHEHHEM
MEXaHUYECKON SHEPTUU CUCTEMBI TEl.
3aKOH COXpaHEHUSI MEXaHUUECKOM
SHEPruu

JlaGopaTtopHnast pabota
«HccnenoBanue cBsi3u pabOTHI CHIIBI C
U3MEHCHHEM MEXaHMYECKOW YHEPTUU
TeJa Ha MIPUMEPE PACTSHKCHUS
PE3UHOBOTO KI'yTa)

KonTtponpsHas padora o Teme

«Kunemaruka. Jlunamuka. 3aKOHBI
COXPAHEHHUS B MEXAHUKE

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

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

21

OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
KMHETUYECKOI Teopru. bpoyHOBCKOE
neuxenue. udpoysus

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c4dc?2

22

23

24

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

Macca monekyin. Konugectso
BemlecTBa. [locrosuHas ABoraapo

Tennosoe paBHOBecue. TeMmieparypa
u e€ usmepenue. Illkana remneparyp



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

Ienscus

Uneansubiii raz B MKT. OcHOoBHOE

bu6mmoreka [IOK

25 ypaBHenue MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TemrepaTypa Kak Mepa
26 CpeIHEe KHHETUYECKON IHEPTUun bubnmoreka [JOK
JIBUOKEHUS MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ffOc511e
MeunneneeBa-Kianeiipona
27 3akoH J/lambToHa. ["a30BbIC 3aKOHBI
JlaGopaTtopHnast pabora
28 «HccnenoBanue 3aBUCUMOCTH MEXKITY
napameTpaMH COCTOSHUS
Pa3peKEHHOTO ra3a
29 N3omnporniecchl B nacaIbHOM Ta3e U UX bu6mmoreka [IOK
rpaduyeckoe npeacTaBIcHUe https://m.edsoo.ru/ff0c570e
Buytpennsis sHeprus
TEPMOJUHAMUYECKON CUCTEMBI U
30 crocoObl e€ n3MeHeHus. KonmaectBo bubmuorexa [JOK
TEIUIOTHI U paboTa. BHyTpeHHsIs https://m.edso0.ru/ff0c5952
SHEPTUS OJJHOATOMHOT'O UICATHHOTO
rasa
bu6nmoreka [JOK
31 Bupwt Teruionepeatin https://m.edsoo.ru/ff0c5c36
VnenbHas TEIIOEMKOCTh BEIIECTBA.
32 KonunuecTBo Tennotel npu bubmmorexa [JOK
. https://m.edsoo.ru/ff0c5¢c36
Tertonepenayde. AnnabaTHbBIN TIpoliece
33 [IepBblil 3aKOH TEPMOAUHAMUKU U €T0 bubnnorexka [JOK
IIPUMEHEHNE K U30IIpoLeccam https://m.edsoo.ru/ffOc5efc
34 HeobpatumocTs mporieccoB B bubnmuotexa [JOK



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

npupoje. Bropoi 3akoH
TEPMOJINHAMUKHI

https://m.edsoo.ru/ff0c6230

ITpunnun nevicrBus u KII/ TermoBoi

bu6mmoreka [IOK

35 MaIIHbI https://m.edsoo.ru/ff0c600a
36 [uxn Kapuo u ero KITJI
37 DKoJIorHu4YecKre mpooIeMbl
TETUIO3HEPTETHKH
38 Ob6o06maromuit ypok «MosnekynsipHas bubnuoreka [IOK
¢u3uka. OCHOBBI TEPMOIMHAMUKI https://m.edsoo.ru/ff0c6938
KonTponbhas pabota no teme
39 «Monexynspnas pusuka. OCHOBBI bubmmorexa LOK
VP ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMUKI
40 [TapooOpa3zoBaHue 1 KOHIEHCAIHS. bubnnorexa [HOK
Hcnapenne n kunenue https://m.edsoo.ru/ff0c63b6
AOCOIOTHAs: U OTHOCUTEJIbHAS
41 BJIAKHOCTh BO3/1yxa. HachleHHbIi bubmmorexa [TOK
AR - https://m.edsoo.ru/ff0c64d8
nap
Teépnoe Teno. Kpucramnmmdeckue u
42 amopdHbIe Tena. AHU30TPOMHS bubnuoreka [IOK
CBOMCTB KpHUCTAILIOB. JKuakue https://m.edsoo.ru/ff0c65f0
kpuctauisl. COBpeMEHHbBIE MaTepHAITBI
[InaBrneHue M KpUCTAIIN3AIIUS.
43 VnenbHas TCHJII())Ta HJ'IaBJ'IeII;I/ISI bubmmorexa [OK
A ' https://m.edsoo.ru/ff0c6708
Cyb6numarus
bu6mmorexa [IOK
44
YPaBHCHHE TEIIOBOTO OanaHca https://m.edsoo0.ru/ff0c6820
45 DneKkTpu3zanus Tei. DIeKTPUIEeCKUun bubnmuotexa [JOK

3apsna. Z[Ba BHUJA SJICKTPUYICCKUX

https://m.edsoo.ru/ffOc6bcc



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc

3apsiI0B

HpOBOILHI/IKI/I, JUDJICKTPUKU U

46 [IOJIYIIPOBOJIHUKH. 3aKOH COXPAHEHUS bubmnorexa [IOK
YHpOBOZ ’ p https://m.edsoo.ru/ffOc6bcc
AJIEKTPUYECKOTO 3apsia
B3aumopeiictBue 3apsa0B. 3aKOH
47 Kynona. ToueuyHbIil dIeKTpUUYECKUN bubmnorexa [IOK
y ' P https://m.edsoo.ru/ffOc6ced
3aps
Hampsxk€HHOCTB AIIEKTPHUYECKOTO
48 nons. [puHumn cynepnosuuuu bubnuorexa [JOK
NEKTPUYCCKUX MOJIeH. JInHun https://m.edso0.ru/ff0c6df2
HANPSKEHHOCTU
Pabota cui snekTpocTaTH4ecKoro
49 moist. ITorenman. PaszHoctn bubmmorexa [TOK
’ HHaL. https://m.edsoo.ru/ffOc6f00
[IOTEHIMAIIOB
TTpoBOAHNKY M TUDIEKTPUKH B
50 anpeKT 0CTATUYECKOM HOIJ)'IC bubnmorexa [IOK
p ’ https://m.edsoo.ru/ff0c7018
JlnanekTpudeckast MpOHUIIAEMOCTh
bu6nmoreka [JOK
51 DaexTpoéMrocTh. KoHmeHncaro
P A P https://m.edsoo.ru/ff0c7126
DNEeKTPOEMKOCTH TIIIOCKOTO
52 KOHJIEHCATOpa. DHEPrUs 3apsyKEHHOTO bubmmorexa [IOK
g pa- p p https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
53 JlaGopatopHas pabota "M3mepenue
ANEKTPOEMKOCTH KOHJIeHcaTopa'
[IpuHIMI NElCTBUS U IPUMEHEHUE
54 KOHJIEHCATOPOB, KOTTMPOBAILHOTO

ammapara, CTpyHHOIro IpuHTepa.
DneKTpocTaTHYeCcKas 3alluTa.



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

3azemyIeHHE SIEKTPONPUOOPOB

55

DJIEKTPUUYECKUI TOK, YCIOBUS €TI0
cyuiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conpotusnenue. 3akon Oma jist
ydacTKa LHenu

56

[TocnenoBarenbHOE, NapaIeIbHOE,
CMEIIAHHOE COCTMHECHUE
npoBoAHKUKOB. JlaboparopHas pabora
«M3y4eHne cMEIIaHHOTO COCTUHECHUS
PE3UCTOPOBY

0.5

bubmuorexa [JOK
https://m.edsoo.ru/ff0c74f0

57

58

59

60

PaboTa 1 MOLITHOCTH JICKTPUIECKOTO
Toka. 3akoH Jlxoynsa-Jlenna

3akon OMa A1 TOJTHOM (3aMKHYTOI)
aneKkTpudeckoi uenu. Koporkoe
3ambIkaHue. JlabopaTopHas pabora
«M3mepenne D/1C nctounnka Toka u
€r0 BHYTPEHHETO COITPOTHBIICHUS

PesepsHslil ypok. KonTponbHast
pabota o Teme "DnekTpoanHamuka" /
Bcepoccuiickas npoBepouHast paboTa
O6o0maromuii ypok
«QnexTpoanHamukay / Becepoccuiickas
npoBepoyHas paboTta

0.5

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

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

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

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

61

DNeKTpOHHAs TPOBOJUMOCTH TBEPIABIX
METAJIJIOB. 3aBUCUMOCTh
COTIPOTUBIICHUS METAJIOB OT
temiiepaTypbl. CBepXIIPOBOIUMOCTh



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

DNEKTPUUECKUM TOK B BAKyyMe.

62 CBoliCcTBa 3JEKTPOHHBIX ITyYKOB 1
[omynpoBOIHUKY, X COOCTBEHHAS U

63 npuMecHas npoBoauMocTh. CBolicTBa 1 bubnuoreka [IOK
p—~n-nepexona. I1osynpoBoIHUKOBEIE https://m.edsoo.ru/ffOc84ae
puOOpEI
DJIEKTPUYECKU TOK B paCTBOpax v
paciaBax 3JIEKTPOJIUTOB. bubnnoreka [HOK

64 1
DIIEKTPOIUTHIECKAS JUCCOIHAITHSI. https://m.edsoo.ru/ff0c82ba
DNeKTpOoIn3
DNEeKTpUYECKUI TOK B ra3ax.
CamocTosTeabHbIN U bubmuorexa [JOK

65 . 1
HECAMOCTOSTENbHBIA pa3psax. MosHus. https://m.edsoo.ru/ff0c84ae
[Inazma
DneKkTpruuecKue mpruodopsl U

66 YCTPOMCTBA U UX NPAKTUYECKOE 1 bubnuoreka [IOK
npuMeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ffOc86fc
0e30macHOCTH

67 KonrponbHas pabora Ha 1 bubnnorexka [JOK
IIPOMEKYTOUYHOM aTTECTaluu https://m.edsoo.ru/ff0c8a8a

68 O6o06maromuii ypok mo remam 10 1 bubnuoteka [JOK
KJ1acca https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

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

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

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

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

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

JlelicTBME MarHUTHOTO TTOJIS Ha

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

6 BEKTOpa MarHUTHOM uHAyKuuu. I1C 1

HWHIAYKIUH. 3aKkoH BHCKTpOMaFHHTHOﬁ



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

nHaykiuu Gapanes

10

JlaGopaTopHas pabora
«HccnenoBanue sIBICHUS
ANEKTPOMArHUTHOW WHTYKITHFD)

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

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

O6o6maromuii ypok «MarautHoe
noJie. DNEeKTPOMarHuTHasT MHAYKIIUS)

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

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

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

11

KonTponbhas padota no teme
«MarHuTtHOE 1oJIe.
DNeKTpOMarHuTHasi UHIYKIUS

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

12

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

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

13

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

14

Konebarenbubliit KOHTYp. CBOOOAHBIE

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



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

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

15

®opmyna Tomcona. 3akon
COXPAHCHUS SHCPIrUr B UACAIIbBHOM
KoJIe0aTeIbHOM KOHTYpE

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

16

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

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

17

Ilepemennblil Tok. CuHYycOUAAIBbHBIN
MEpEMEHHBIN TOK. MOIIHOCTH
MIEPEMEHHOI0 TOKa. AMIUIUTYIHOE U
JICHCTBYIOILIEE 3HAYEHNE CUIIBI TOKA U
HaIpsKEeHUs

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

18

19

20

Tpaucpopmarop. [Ipoussoacrso,
nepeavya u noTpedieHue
JIEKTPUYECKON SJHEPTUN

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

DKOJIOTHYECKUE PUCKHU TTPU
MIPOU3BOJICTBE AJIEKTPOIHEPT UM
Kynberypa ucnonszoBanus
AJIEKTPOIHEPTHH B IIOBCETHEBHON
KUZHU

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



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

MexaHn4yecKkue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. CkopocTthb

bubnunoreka LIOK

21
pacnpoCTpaHEeHUS U JUTMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[Tonepeunble ¥ MPOIOJILHBIE BOJIHBI
99 3ByK. CKOpOCTH 3BYyKa. ' pOMKOCTh bubmmoreka [JOK
3ByKa. Beicora Tona. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
DNEeKTPOMarHUTHbBIE BOJHBIL, UX
23 cBoiicTBa U ckopocth. [lkana bubamorexa LIOK
P ' https://m.edsoo.ru/ffOccfe
AIEKTPOMATrHUTHBIX BOJIH
[TpuHIMIIBI paTUOCBSI3U U
24 TeneBuieHus. Pa3Burue cpeacTs
cBsi3u. Pagmonoxkarus
o5 KonTponbnas pabota «KoneGanus u bubmmoreka [JOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpsamonnHENHOE pacpoCTpaHEHHE
26 CBETa B OJIHOPOJHOM Cpeje. bubmuoreka [JOK
Todeunsblili ICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OTpakeHue cBeTa. 3aKOHBI OTPAKEHUS
27 cgeta. [TocTpoenune n300pakeHU B bubmmorexa [TOK
' p p https://m.edsoo.ru/ff0cd4e0
IJIOCKOM 3€pKajie
[Ipenomnenue csera. [loaHoe
28 BHyTpeHHee oTpakeHue. [IpenenpHblii bubmuoreka [IOK
YTOJ TIOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKEHUS
29 JlaGopatopnas pabora «3mepenue bu6muoreka [JOK
[I0Ka3aTelIs MPEJIOMIICHHUS CTEKIIa https://m.edsoo.ru/ffOcd67a
30 JIunzel. [TocTpoeHne nN300pakeHM B bubmmoreka [JOK



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

nuH3e. Popmysia TOHKOM JIMH3HI.
VBenu4yeHue JTNH3EI

https://m.edsoo.ru/ffOcddle

Jlaboparopnas pabota

31 «MccrnenoBanue cBOMCTB
M300paXEHUI B TUH3AX»
Hucnepcus cera. Cl0KHBIN COCTaB

39 oenoro ceera. L{er. JlabopaTopnast
pabora «Habmoienue nucrepcun
CBETa»

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

34 [lonepeyHOoCTh CBETOBBIX BOJIH. Bbu6moteka [JOK
[Tonsapuzanus cBera https://m.edsoo.ru/ff0cf02e

35 OnTrueckue MpuOOpbI U yCTPOMCTBA U
YCIIOBHSI UX 0€3011acHOTO IPUMEHEHUS
I'paHuIBl MPUMEHUMOCTH

36 KJIaccuueckor Mexanuku. [Toctynarsl bubnnorexa [JOK
CIIeLIMaTIbHON TEOPUHU https://m.edsoo.ru/ffOcf862
OTHOCHUTEIIEHOCTH
OTHOCHUTENBHOCTH OJIHOBPEMEHHOCTH.

37 3ameIeHre BpEMEHH U COKpaIlleHue bubmorexa HOK
UTHE https://m.edsoo.ru/ffOcfad2
DHeprus U UMIYIIbC PEIIATHBACTCKOM

38 gacTullbl. CBSA3b Macchl ¢ SHEPTUEH U Bubmmorexa [IOK
HMTTYTTHCOM. DHEpIH MOKOS https://m.edsoo.ru/ffOcfc68
Kontponbras padota «Onrtuka.

39 OCHOBBI CIETIHATTHFHON TEOPUHU bubmorexa HOK

OTHOCUTCIBHOCTH)

https://m.edsoo.ru/ffOcf6f0



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

®otounbl. opmyna [Mnanka. DHeprus

bubnunoreka LIOK

40
Y UMITYJIBC JOTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIIEI0BAHUE Eu6 [TOK
nOIMoTEKA
41 .0 A.T.
porosppexra. Ompirer https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbl poTodrdhdekra. YpaBHeHHE
42 3ﬁHHIT€§Ha nqs){q)(bOToa(b(pbeKTa bubmorexa LOK
. ' https://m.edso0.ru/ff0d015e
«Kpacnas rpanuna» ¢potorpdexra
Jasnenue ceera. Onbitsl [1. H.
43 JleGeneBa. XumMuueckoe I€HCTBHE bubmorexa HOK
AcBa. A https://m.edsoo.ru/ff0d04a6
CBeTa
TexHudeckue ycTpoucTBa u
MPaKTHYECKOE TPUMEHCHHUE:
44
dhoTosmeMeHT, (OTOIATUHK,
COJIHEUHas OaTapesi, CBETOIUO/]
45 Pemenue 3agad mo reme «1E€MEHTBI bubmmoteka IIOK
KBAaHTOBOM OIITHKH) https://m.edsoo.ru/ff0d0302
Mogens aroma Tomcona. OnbBITHI
46 Pezepdopaa mo paccesHuio o-4actu bubmmorexa [TOK
pOOPA P t https://m.edsoo.ru/ff0d091a
[Inanerapnas mozens aroma
bu6nmorexa LIOK
47 IT b
OCTYIIATRI bopa https://m.edsoo.ru/ff0dOafa
N3nydenue u norionieHue GoTOHOB
48 II I/I};'Iqe eXx0/Ie aTOMEIlH co H(;I;o OBHS bubmorexa [JOK
p pexol . g P https://m.edsoo.ru/ffOd0Oafa
SHEPTHUH Ha Apyroi. Buasl ciekTpoB
BomHOBBIE CBOMCTBA YacTHUIl. BOIHBI
. . bubnuotexa [JOK
49 ne bpousa. KopryckynsipHo-BoJTHOBOM

AyaJiu3M. CroHTaHHOE U

https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
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BBIHYKACHHOC U3JTYUCHUC

50

51

52

53

54

55

OTKpBITI/Ie PaAnO0aKTHUBHOCTH. OMBITEI

Pesepdopaa no onpexnenenuio cocrasa

PaaAOAKTUBHOI'O U3JTYUCHUSA

CgoiicTBa anbda-, 6eTa-, raMma-
u3nydeHus. Bnusaue
PaIMO0AKTUBHOCTH Ha KUBBIC
OpTraHHU3MBI

OTKpbITHE IPOTOHA U HEUTPOHA.
N3ortonbl. Anbda-pacna.
DJEKTPOHHBIN U TO3UTPOHHBIN OeTa-
pacnan. 'aMmma-u3inydenue

DHeprusi CBA3U HYKJIOHOB B siJIpe.
SnepHble peakuuu. SnepHbii
peaktop. [IpoGiieMbl, MepCIIeKTUBEI,
IKOJIOTUYECKUE ACTICKTHI SICPHON
JSHEPreTUKU

OnemeHTapHbIe YacTULIBl. OTKpBITHE
no3UTpoHa. MeTo bl HaOMo1eH s U
PErucTpanyy dJIEMEHTAPHBIX YaCTHLL.
Kpyrnsiii cron «@yHaamMeHTaabHbIe
B3anMOJIeHCTBUS. EqnHCTBO
(bu3HUecKoil KapTUHBI MUPa»

Dransl pa3BUTHS ACTPOHOMHUH.
[IpuknanHoe U MUPOBO33PEHUYECKOE
3HauUeHUE aCTPOHOMUU. By
3BE3mHOTO HEOa. Co3Be3ausl, IpKUe
3Bé3}IBI, IJIaHETHI, UX BUINUMOC
nBrokenne. CoHeyHas cucreMa

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

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

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

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



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

56

Comnnaue. CoyHeuHast aKTUBHOCTb.
Hcrounuk sneprun CostHIIA U 3BE3T

57

3BE&31bI, X OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/bI [JITABHOM
IIOCJIEI0BATEIbHOCTH. BHYTpeHHee
cTpoeHue 38€311. CoBpeMEHHbIE
MIPEACTABJICHUS O IPOUCXOKIACHUU U
sBosonnu ConHIa U 3BE3]1

58

Muneunsii [yt — Hama ["anakruka.
[Tonoxenue u nmxenue CoyHua B
lNanakTuke. ['anaktuku. YEpHble IbIpHI
B Jpax TaJaKTUK

59

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

60

61

HepemeHHHe HpO6J’IeMH ACTPOHOMUU

KonTtponbHas pabota «1eMeHTHI
aCTPOHOMHUU U aCTPOPHUIUKI

62

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

63

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

64

KonrtponbHas pabora Ha




MIPOMEKYTOUYHOM aTTECTALUU

O6o06maromuii ypok. Mecto
65 ¢bu3nvecKkoil KapTHHBI MUpa B 001IeM
Py COBPEMEHHBIX €CTECTBEHHO-

HAay4HBIX IIPEICTABICHUN O IIPUPOAC

O6o0maromuii ypok. Poib
66 (buznvecKoit Teopun B (HOPMUPOBAHUH

MPECTaBICHUN O (PU3NUYECKOI
KapTUHE MHpa

O6o6matomuii ypok. Onruka.
67 OCHOBBI crielMaIbHONU TEOPUU
OTHOCHUTEIBLHOCTH

68 Hrorosoe 3ansarue

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

bubmuoreka [IOK
https://m.edsoo.ru/ff0d1784



https://m.edsoo.ru/ff0d1784

12 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbBbIE
Jara nudpoBbie
Nem/m  Tema ypoka Kounrpoabusie IIpakTuueckue p
Bcero u3ydyeHusi  obOpa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
MexaHn4eckoe IBUKCHUE.
1 OTHOCUTENBHOCTh MEXaHUYECKOTO 1 bubmuorexa [JOK
nerokenus. [lepemenienue, CKOpoCTb, https://m.edsoo.ru/ff0c9778
YCKOpEHHUE
5 PaBHOMeEpHOE npsiMONIMHEHOE 1 bubmmoreka [JOK
NBIDKEHUE https://m.edsoo.ru/ff0c98fe
PaBHOyCKOpEeHHOE MPSMOIMHENHOE Bbu6mmoteka [JOK
3 1
JBUYKEHUE https://m.edsoo.ru/ff0c98fe
3akonbl nuHaMuku HproToHa.
4 [TpakTrueckas padota «Pemenne 1 1 bubmmorexa [IOK
p P https://m.edsoo.ru/ff0c9acO
3a7a4 no teme «MexaHuKa»
OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-
5 KUHETUYECKON Teopuu. bpoyHOBCKOE 1 bubmmorexa [TOK
pyH. POy https://m.edsoo.ru/ff0c9df4
neuxenue. Audoysus
XapakTep ABMKECHUS U
5 B3aUMO/ICHCTBUS YaCTHI] BEIIECTBA. 1
Mopenu cTpoeHHUs Ta30B, )KUIKOCTEN
U TBEPIBIX TEN
7 Macca monekyn. Konuuecto 1 bubnuotexa [JOK
BeniecTBa. [locrossHHas ABoragpo https://m.edsoo.ru/ff0cal50
8 TennoBoe paBHoBecue. Temmneparypa 1 bubnmnorexa [JOK

n e€ nu3mepenue. [llkana remneparyp

https://m.edsoo.ru/ff0ca600



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

WUneanpueiii raz B MKT. OcHoBHOE

9
ypaBHeHue MKT
AOGcomtoTHas TemiepaTypa Kak Mepa
CpelHEe KUHETUYECKON SHEPTrUuu bubmmoreka [JOK
10
JIB>KEHUS MOJIEKYJI. Y paBHEHHUE https://m.edsoo.ru/ffOcab82
MenneneeBa-Kianeiipona
bubnmoreka [IOK
11 3akoH JlanbToHa. ['a30BbIe 3aKOHBI
A https://m.edsoo.ru/ffOcad58
JlaGoparopHnas pabora
12 «MccnenoBanne 3aBUCUMOCTH MEXKIY bubnnoreka [JOK
MapaMeTpaMmu COCTOSTHUS https://m.edsoo.ru/ffOcaf06
Pa3peKEHHOTO Ta3a»
13 W3omporieccsl B uaeanbHOM raze u ux
rpaduyeckoe npeacTaBieHue
DnekTpusanus Tei. DIeKTPUIeCKui
14 3apsj. JABa Buaa slIeKTpUUECKUX bubmorexa HOK
AR P https://m.edsoo.ru/ff0ch820
3apsioB
[IpoBOIHMKH, AUDIIEKTPUKH U
15 H(E)J'I OBOJIHUKH 3aK(l:))H COXpaHEHUs bubmmorexa [TOK
YHpOBOA ) P https://m.edsoo.ru/ffOch9c4
AIEKTPUIECKOTO 3apsiaa
B3aunmoneiicTBue 3apsa0B. 3aKOH
16 Kynona. Toueunslil a3nekTpuyeckuil bubmmorexa [TOK
Y ' P https://m.edso0.ru/ffOcbb86
3apsi
Hanpsk€HHOCTD 371EKTPUYECKOTO
17 nosist. [IpuHIDMn cynepnosunuu bu6muoreka [JOK

ANEKTPUUYECKUX MoJier. JInHum
HaIPsHKEHHOCTU

https://m.edsoo.ru/ffOcbd34



https://m.edsoo.ru/ff0cab82
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https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34

KonrponsHas pabora o reme

18
«DNEKTPOIMHAMHKA
19 ®otounbl. opmyna [Mnanka. DHeprus bubnmnoreka HOK
Y UMITYJIbC ()OTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIICIOBAHNE Eu6 110K
nOIMoTEKa
20 otodddexra. OnbiTer A. I
¢ b https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbl poTodrdhdekra. YpaBHeHHE
21 BﬁHmTegl)Ha nq;q)(bOToa(b(pbeKTa buomrorexa LIOK
o ' https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuma» ¢potodaddekra
JaBnenne cBera. Onbitel I1. H.
22 JlebeneBa. XuMHYECKOE JEHCTBUE bubmmorexa [IOK
) https://m.edsoo.ru/ff0d04a6
CBeTa
TexHudeckue ycTpoucTBa u
23 MPAKTUYECKOE TPUMEHEHHUE:
($oTORIEMEHT, POTOAATUHK,
coJIHEeUHasl OaTapesi, CBETOIUO]]
[IpakTuueckas pabota mo Teme
24 «Pemenue 3ama4d no teMe «IJIEMEHTEI bubmmorexa [TOK
. A https://m.edsoo.ru/ff0d0302
KBAHTOBOM ONTHKH
Mogens aroma TomcoHna. ONBITHI
25 Pesepdopna no paccesHuro o-yactu bubmmorexa [OK
pLOPA p t https://m.edsoo.ru/ff0d091a
[TnanerapHas MoJenb aToMa
Dransl pa3BUTHS ACTPOHOMHUH.
IIpuknagHOE M1 MUPOBO33PEHUYECKOE
P P P . but6mmoreka [IOK
26 3HAUEHUE aCTpOHOMUU. Buj 3B€31HOTO

Heba. Co3Be3us, SpKue 3BE3MbI,
[JIAHETHI, UX BUAMMOE JIBHIKEHHE.

https://m.edsoo.ru/ff0d091a
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CoHeynast cucremMa

27

28

29

30

32

33

Counuie. CotHeyHast aKTUBHOCTb.
NcTtounuk sneprun CoaHIa U 3BE37

3BE3/bI, UX OCHOBHBIE
XapaKTEPUCTUKH. 3BE3/IbI [NIABHON
nocieoBarenbHOCTU. BHyTpeHHee
cTpoenue 38&311. CoBpeMeHHbIE
MIPEACTABJICHUS O MMPOUCXOKIACHUU U
sBosronnu ConHIa U 3BE371

Muineunsiii [Iyte — Hama "anaktuka.
[Tonoxenue n nuxenue ConHua B
l'anaktuxke. I'amaktuku. YEpHbIE IBIPHI
B sJIpax rajJakTHK

Bcenennas. Pa3z0Oeranue rajakTHK.
Teopust bonbmoro B3pbiBa.
PennkroBoe usnyuenue.
MertaranakTuka

O6o06maromuit ypok. Ponb dpuzuku u
aCTPOHOMHUU B SKOHOMHUYECKOH,
TEXHOJIOTHYECKOM, COITUATLHOM 1
ATUYECKOH cdepax AeaTeIbHOCTH
YeJIOBEKa

O6o0uaromuit ypok

bu6nmoreka [IOK
https://m.edsoo.ru/ff0d091a

bu6nmorexa [IOK
https://m.edsoo.ru/ff0d091a

bubmuoreka [IOK
https://m.edsoo.ru/ff0d091a

bubnuoreka [{OK
https://m.edsoo.ru/ff0d091a

34

Hrorosoe 3ausartue

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

34
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM MPOI'PAMMOBI

10 KJIACC

Koxa
NPOBEPAEMOro
pe3yJbTara

10.1

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

JleMOHCTpUpOBaT, Ha TpPUMEpPax poJib M MecTo (UMK B
(hopMHUPOBaHMHM COBPEMEHHOW HAy4yHOW KapTHHBI MHpA, B Pa3BUTHUH
COBPEMEHHOM TEXHUKHU M TEXHOJIOTMH, B IMPAKTUYECKOU NESATENBHOCTH

moaei

10.2

Y4YuTBIBaTh TPAHUIIBI IPUMEHEHUS U3YYCHHBIX (U3NIECKUX MOIECTICH:
MaTepualbHas TOYKa, MHEpLUalbHAas CHCTeMa OTCYETa, aOCOJIIOTHO
TBEPOE TEJO, UICATbHBIN I'a3; MOAEIN CTPOCHHUS I'a30B, KUAKOCTEH U
TBEPABIX TEJ, TOYEYHBIM JIIEKTPUYECKUN 3apsAl — IpU PEUICHUH

¢bu3nveckux 3a1aq

10.3

10.4

Pacnio3naBath (usnueckue siBieHUs (IPOIECCH) U OOBICHATh X Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJEKYJISIPHO-KUHETHYECKON Teopuu
CTPOCHMsI  BELIECTBA U  JJIEKTPOJUHAMHKHU: PpAaBHOMEpPHOE H
PaBHOYCKOPEHHOE MPSIMOJIUHEHHOe JBUXKEHHE, CBOOOJHOE IaJeHHe
T€d, JABWXKEHHE IO OKPY)XHOCTHU, WHEpLUs, B3aUMOJCIHCTBUE TeEI;
mupdy3usi, OpOYHOBCKOE JBHUIXKEHUE, CTPOCHHE KHUAKOCTEH U
TBEPABIX  TeN, U3MeHeHHe oObéMa Tel TMpU  HarpeBaHUU
(oxJIaXkAeHNN), TEIJIOBOE paBHOBECHE, MCIApeHHe, KOHJEHCAllMs,
IJIaBJICHUE, KpUCTAJUIM3alUs, KWUIIEHHE, BJIaXHOCTh BO31yXa,
MOBBIIICHNUE JAaBJICHUS ra3a Py €ro HarpeBaHUU B 3aKPBITOM COCY/IE,
CBA3b MEXAYy I[apaMeTpaMH COCTOSIHMSI Ta3a B M30IpoLeccax;

QJICKTpU3anus T, B3aUMOJICHICTBHE 3apgaa0B

OnuceiBaTh MEXaHWYECKOE JIBWKEHME, HCMONb3ys (U3NYEecKHe
BEJIMYUHBL: KOOPJIHMHATA, IIyTh, NEPEMELIEHUE, CKOPOCThb, YCKOPEHHUE,
Macca Tella, CWJIa, WMIYJIbC Tella, KWUHETUYEeCKas DHEPIrus,
MOTEHIMaJbHasE OSHEprHs, MeXaHudeckas paboTa, MexaHU4yecKas
MOIITHOCTh; IPU ONMMCAaHUM MPABUIIBHO TPAKTOBATH (PU3MUYECKHI CMBICT
UCIOJIb3YEMBIX BEJIMYHMH, MX O0O3HAu€HUs M €JAMHHUILIbI, HAaXOAWUTH
(hopMyIIbl, CBSI3bIBAIONINE JAHHYIO (PU3NYECKYIO BEIIMYUHY C APYTUMU

BCINMYMHaMU

10.5

OnuceiBaTh HU3YUYCHHBIC TCIIJIOBLIC CBOMCTBA TE€I U TEILUIOBBIC



10.6

10.7

10.8

SIBJICHUS, UCHOJBb3ysS (U3MUCCKUE BEIUYMHBI: JABJICHHE Trasa,
TEMIEpaTypa, CPEAHSs KHHETUYCCKAs OSHEPIrUs XaoTHYECKOIro
JBYDKCHHSI MOJICKYJ, CpEIHEKBaJpaTH4Has CKOPOCTb MOJICKY,
KOJIMYECTBO  TEIUIOTHI, BHYTPEHHSS  JHeprusi, pabora rasa,
KO3(pPUIIMEHT TOJIE3HOrO0 JCWCTBUS TEIJIOBOTO JBUTATENS;, MU
OMHUCAaHUU MPaBHIIbHO TPaKTOBATh busnueckuit CMBICIT
UCTIOJIb3YEMbIX BEJIWYHMH, WX OOO3HAYCHHS M CIUHUIIBI, HAXOIUTh
(bopMyIIbl, CBS3BIBAIOIINE JAHHYIO PU3HUUECKYIO BETHUYNHY C APYTHMHU

BCIIMYHUHAM

OnuceiBaTh H3y4YeHHBbIE JJEKTPUUECKHE CBOWCTBAa BeIIECTBA U
JNIEKTPUYECKUE  SIBIICHUs  (TPOILECCHI), HCIONB3ys  (pu3uveckue
BEJINYUHBI: ANEKTPUYECKUN  3apsif, AJIEKTPUYECKOE  TIOJIE,
HanpspKEHHOCTh  TMOJIA, TMOTEHIMAN, Pa3HOCTh MOTEHILUAJIOB; MpH
OMMCAaHUU MPABWILHO TPAKTOBATh (PU3UYECKUI CMBICI HCIIOJIb3yEeMbIX
BETMYMH, WX OOO3HAYCHHS W CJWHUIIBI;, YyKa3bIBaTh (OPMYIIBI,
CBS3BIBAIOIME JAHHYIO (U3MYECKYI0 BEIUYMHY C JAPYTUMHU

BCINYMNHaMN

aHaJIM3UpoBaTh (PU3MUYECKHE TMPOLECChl M SABJICHMS, HCHOIb3Ys
¢u3nyeckye 3aKOHbI U MIPUHLUIIBL: 3aKOH BCEMUPHOTO TAroteHus, |, 1l
u Il 3axonsl HploTOHA, 3aKOH COXPAaHEHUS MEXaHUUYECKON IHEpPIruH,
3aKOH COXPaHEHMsI UMITyJIbCa, IPUHLUII CYNEPHO3ULUH CUJI, IPUHIIMII
paBHONpABUs HMHEPLUUAIBHBIX CUCTEM  OTCUETA;  MOJIEKYJISIPHO-
KMHETUYECKYIO TEOPHUIO CTPOCHHUS BELIECTBA, a30BBbIE 3aKOHBI, CBS3b
CpeIHEell KUHETHMYECKON SHEpPruu TEIIOBOTO JBUKEHMSI MOJIEKYT C
aOCOJIIOTHOM TEMIIepaTypoi, MEepBBIA 3aKOH TEPMOJAMHAMUKH, 3aKOH
COXPAaHEHHs DJJIEKTPUUYECKOro 3apsaa, 3akoH KyrnoHa; mpu sToM
pa3nuyath CIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €0 MaTeMaTH4ecKoe

BBIPAKEHHUE U YCIIOBUS (TPaHMIIbl, 00JIaCTH) MPUMEHUMOCTHU
OOBACHATh OCHOBHBIC MPHUHIIUIBI JCUCTBUS MAIWH, MPUOOPOB U
TEXHUYECKUX YCTPONCTB; pa3ivyarh YCJIOBUS HX O€30MaCHOTO

HCIIOJIb30BAHUS B IIOBCEIHEBHOM KU3HU

10.9

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

00opynoBaHusl, MPOBOIUTH OMBIT U (POPMYITHPOBATH BHIBOBI

10.10

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

BEJIMYMH; MpPHU 3TOM BBIOMpATh ONTUMAJbHBINA CIIOCO0 H3MEpPEHHs U



HCIIOJIB30BaTh N3BCCTHHIC METO/IbI OICHKN HOFpeHJHOCTeﬁ H3MepeHHI>'I

10.11

10.12

UccnenoBaTh 3aBUCUMOCTH MEXIYy (QUINYECKUMH BEJIUYMHAMH C
HCIIOIIB30BAHUEM IIPSAMBIX H3MEPEHMM; IIPU 3TOM KOHCTPYHPOBATh
YCTAHOBKY, (PUKCHpOBaTh pe3yabTaThl MOJYYCHHOW 3aBUCHUMOCTH
(bu3MUYeCKUX BEIMYHMH B BUAE TAaOMUI U IpadUKOB, JeJIaTh BHIBOABI IO

pe3yibTaTaM UCCICI0BaHUA

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

M3MEpUTENBHBIX YCTPOUCTB U 1a00paTOpHOTO 000PYy10BaHUS

10.13

Pemate pacuérHple 3a1a4M C SIBHO 33JaHHONW (DU3NYECKON MOJENbIO,
UCHOJIb3ysd (PU3MUECKHE 3aKOHbl M TNPHUHIMIIBI, HAa OCHOBE aHalIM3a
yCIOBUSA  3aJaud  BbIOMpaTh  (PU3MUECKYIO MOJAEb, BBLACIATDH
¢du3nueckrue BENWYUHBI U (OPMYIIBI, HEOOXOIUMBIE ISl €€ PEIICHUS,
IIpOBOAWTD paCLIéTBI MU OOCHUBATH PCAJIbHOCTDH IOJYUCHHOT'O 3HAYCHUSA

(bu3nuecKoil BETUYNHBI

10.14

10.15

10.16

10.17

10.18

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

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

Hcnonp3oBaTe MHpU  pelICHMM Y4EeOHBIX 3aJad  COBPEMEHHbIE
WH(POPMAIIMOHHBIE TEXHOJIOTHH JUIS TIOHMCKA, CTPYKTYpUPOBAHMUS,
UHTEpIpeTalMi W NPEJCTABICHUS y4eOHOM M HAY4YHO-TIOMYJISIPHOM
uHpOpMalUY, NOJYYEHHOM M3 Pa3IUYHBIX MCTOUYHUKOB; KPUTHUUYECKH

AHAIIU3UPOBATH MMOJIY4aCMYHO I/IH(I)OpMaI_II/IIO

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

MHpa, B pa3BUTUC TCXHUKH U TEXHOJOTHI

Hcnonp3oBaTth TeopeTndyeckue 3HaHUSA MO (U3MKE B IMOBCEAHEBHOU
KU3HM 11 oOecrieueHns 0€30MacHOCTH MpU OOpaIeHUH ¢ MpUOopaMu
U TEXHUYECKUMH YCTPOMCTBAMHM, JJIsI COXpPAHEHUS 3I0pPOBbS MU

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

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

TPYIIBI B peLIeHHE pacCMaTPUBAEMON MTPOOIIEMBI



11-12 KJIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

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

111

11.2

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

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

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

11.3

11.4

Pacnio3naBate ¢u3uueckue siBIeHUS (MIPOIECChl) U OOBSICHATh MX Ha
OCHOBE 3aKOHOB  JJICKTPOJAMHAMUKM W  KBaHTOBOH  (pu3MKH:
JIEKTPUYECKAsT TPOBOJUMOCTh, TEIJIOBOE, CBETOBOE, XHMHUYECKOE,
MarHUTHOE  JCHCTBUS ~ TOKa,  B3aMMOJICHCTBHE  MAarHHUTOB,
JNICKTPOMArHuTHAs MHAYKIMS, JCHCTBUE MArHUTHOrO TIOJISA Ha
MPOBOJHUK C TOKOM MW JBIDKYIIMWCS 3apsij, 3JIEKTPOMAarHUTHbBIE
KoysieOaHWs W BOJHBI, MPSIMOJMHEHHOE pacIpOCTPaHEHUE CBETa,
OTpaXEHWe,  MpeJoOMIICHHE,  HHTeppepeHuus, auppakiuus |
NOJISIpU3alUsl CBETa, MUCIEPCHs CBeTa, (OTOAIEKTpUYecKuit 3ddekr
(potoaddekrt), cBeToBOE AaBleHHWE, BO3HHUKHOBEHHME JIMHEWYATOTO
CIIEKTpa aToMa  BOJOpPOJA, €CTeCTBEHHass H  HMCKYCCTBEHHas

PAaaOaKTUBHOCTD

OmnwuceiBaTh  M3yYeHHBIE CBOMCTBAa  BelIeCTBA  (DJIEKTPHUECKUE,
MarHUTHBIE, ONITUYECKHE, JIEKTPUIECKYIO MPOBOJAUMOCTD Pa3IHUHBIX
Cpel) U DJIEKTPOMAarHUTHbIE sBJIEHUS (TPOIECCHI), HCIOJIb3Ys
¢usnyeckue  BEIMUYUHBI:  DJIEKTPUUYECKUM  3apsa, cuia  TOKa,
ANEKTPUYECKOE  HANpsOKEHUE,  AJIEKTPUYECKOE  COMPOTUBIICHHE,
pasHocth moteHnmanos, JDJIC, pabora Toka, WHAYKIHS MarHUTHOTO
nonsi, cuima Awmmepa, cwia JlopeHna, HMHIYKTUBHOCTb KaTYIIKH,
SHEprus 3MEKTPUUECKOT0 W MArHUTHOTO MOJeH, Mepuo]l M YacToTa
KoJieOaHu# B KoJieOaTEIbHOM KOHTYpE, 3apsij U CHjia TOKa B MPOIecce
TapMOHUYECKUX AJIEKTPOMArHUTHBIX KoJIeOaHuH, doxycHoe
paccTosiHHEe M ONTHYECKas Cuja JIMH3BI, NPU ONUCAaHUM NPaBUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIOJB3YEMBIX BEIHYMH, HX
0003HAaYeHHUST W CIUHHIBI, YKa3blBaTh (OPMYIBI, CBS3BIBAIOIINE

JTaHHYI0 (U3MYECKYIO BEJTUUUHY C APYTUMU BETUYUHAMU



11.5

11.6

OnuceIBaTh HU3Yy4YCHHBIC KBAHTOBBIC SABJICHUA U IMPOLCCCHI, UCIIOJIb3Ys
(bmnqecxﬂe BCJIMYUHBI: CKOPOCTHb JJICKTPOMAIHUTHBIX BOJIH, AJIMHA
BOJIHBI M 4YaCTOTa CBE€TA, JSHEPIrusd MU HMIIYJIBC (I)OTOHa, nepruoag
mojaypacmnaga, OSHEpPIrusd CBsA3HM AaTOMHBIX SAACP, IIpH OIKMCaHUHU
IIpaBUJIbHO TPaKTOBATb (bl/ISI/I‘IeCKI/Iﬁ CMBICJT UCITIOJIb3YCMbIX BCJIMYHH,
nXx 0003HAUYCHUS H CAWHUIIBI, YKa3bIBaATb q)OpMy.]ILI, CBA3BIBAIOIIUC
JaHHYIO (bI/ISI/ILIeCKy}O BCIIMYMHY C IPYIrHMHU BCINYUHAMHU, BBIYHUCIIATH

3HAYCHUC (bHSH‘IGCKOfI BCJINYHHBI

AnanmusupoBath (U3MYECKHE TMPOLECCHl W SIBICHHS, HCIOIb3YS
¢usnveckue 3aKOHBl M OPUHIUNBL  3akoH Oma,  3aKOHBI
MOCJIEAOBATEIBHOTO M TMAapajIeIbHOIO COCIUHEHUS TPOBOJIHUKOB,
3aKkoH [[xoyns — JleHna, 3aKOH 3J1€KTPOMarHUTHOM MHAYKIIMM, 3aKOH
MPSIMOJIMHEHHOTO PaclpOCTPAHEHUS CBETa, 3aKOHBI OTPAYKCHHS CBETA,
3aKOHBI ~ NPEJOMJICHUS  CBETa, ypaBHCHHE ODWHINTEHHA  JIJIs
dotorddekra, 3aKOH COXpaHCHHUS JHEPTUU, 3aKOH COXPaHEHUs
UMITyJIbCA, 3aKOH COXPAaHEHUsS DJIEKTPUYECKOrO 3apsiia, 3aKoH
COXpPaHGHHUsI  MacCOBOIO  YHWCJA, TMOCTYyNaTtel  bopa, 3akoH
palMOaKTUBHOTO pacnaja; TMpH O3TOM pa3lin4yarh CIOBECHYIO
(bOpMyYIHPOBKY 3aKOHA, €r0 MaTEMAaTHYECKOE BBHIPAKCHUE M YCIOBHUS

(TpaHuIIBI, 001ACTH) TPUMEHUMOCTH

11.7

OHpeIleJISITI) HaIpaBJICHUC BCKTOpa HWHAYKIHMKU MArHuTHOI'O II0JIA

MMPOBOAHHKA C TOKOM, CHJIbL AMnepa H CHJIbI HopeHL[a

11.8

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

3€pKaJioM, TOHKOW JIMH301

11.9

BBIOMHATE SKCIIEPUMEHTHI TI0 UCCIEI0BAHUI0 (PU3NYECKUX SIBICHUN U
MIPOLIECCOB C MCIIOJIB30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHHI; MpH
sToM (opmynaupoBaTh TmpobieMy (3amady) M TUIMOTE3Y Y4eOHOTO
OKCHEPUMEHTa,  COOMpaTh  YCTaHOBKY W3  TIPEIIIOKEHHOTO

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

11.10

11.11

11.12

OCYHICCTBJ'IS{TI) npsaMbIC W KOCBCHHBLIC H3MCPCHUSA (1)I/ISI/I‘~IGCKI/IX
BCJIMYHH, IIPU 3TOM BBI6I/IpaTB ONTHUMAIIBHBIM CIIOCO0 HU3MCPCHHUA U

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

HccnenoBaTh 3aBUCUMOCTH (PU3MUECKUX BEJIWYMH C UCIHOJIb30BAHUEM
NpSIMBIX ~ M3MEPEHWH; TMpPU ITOM KOHCTPYHMPOBAaTh YCTAHOBKY,
¢bukcupoBaTh pe3yJabTaThl IMOTYYEHHON 3aBUCHUMOCTH (PU3MUYECKHX
BEJIMYUH B BUJE TaOIMIl U TpadUKOB, JeNaTh BBIBOBI [0 pPe3ysibTaTaM

HUCCICIOBaHUA

CobmomaTeh mpaBuia 0Oe30MacHOro Tpyna MpH  [POBEIECHUU



UCCIIEIOBAaHUH B paMkKax ydeOHOTO OSKCIEpUMEHTa, YydueOHO-
HCCIIEIOBATEIbCKOW M MPOCKTHOM JEATEIbHOCTH C MCIOJIB30BAHUEM

WU3MEPUTENIbHBIX YCTPONCTB U 1a00OPaTOPHOTO 000PYI0BAHUS

11.13

Pemate pacuérHple 3a1a4M C SIBHO 33JaHHONW (DPU3NYECKON MOJENbIO,
UCHOJb3ysd (PU3MUECKUE 3aKOHbl M INPUHIMIIBI, HA OCHOBE aHalIM3a
yCIOBHUSA  3aJaud  BbIOMpaTh  (PU3MUECKYIO MOJAEIb, BBLICIATH
¢du3nueckre BENMUYUHBI U (OPMYIIBI, HEOOXOIUMBIE ISl €€ PEIICHUs,
IIpOBOAUTD paC‘-IéTBI 1 OLCHHUBATH PCAJIBHOCTD MOJIYYCHHOI'O 3HAUCHUA

(bu3nYecKoil BETUYNHBI

11.14

11.15

11.16

Pemarr ~ kauecTBeHHBIE  3aJayu: BBICTpAauBaTh  JIOTUYECKHU
HEMPOTUBOPEUNBYIO LIEMOYKY PACCYKICHHUM C OMOpOil Ha H3ydeHHBIE

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

Hcnonp3oBaTh mpu  pelieHUd yueOHBIX 3aJad  COBpPEMEHHbBIC
WH()OPMAIIMOHHBIC TEXHOJIOTMH JUISl TIOWCKA, CTPYKTYPUPOBAHWSI,
HMHTEpIpETAllMi M TPEJCTABICHUS Y4eOHOH W HAyYHO-TIOMYJISIPHOM
nH(OpMAaLIUY, TOJYYEHHON U3 Pa3sNUYHBIX HUCTOYHHKOB; KPUTHUECKH
aHAJIM3UPOBATH MOTYYaeMyI0 HH(OPMALIUIO

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

HOBCEIHEBHOU KU3HU

11.17

[IpuBoauTh HpHUMEpHl BKJIala POCCUHCKUX U 3apyOCKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHUE IMPOLIECCOB OKPY’KAIOIIET0

MHpa, B pa3BUTUC TCXHUKH U TEXHOJIOT Hi

11.18

11.19

Hcnonp3oBaTth TeopeTndyeckue 3HaHUSA MO (U3MKE B IOBCEAHEBHOU
KHU3HH 17151 o0ecriedeHns 6e30MacHOCTH Ipu 00palleHuH ¢ prudopamu
U TEXHUYECKUMH YCTPOWCTBAMM, MJISI COXpPAHEHUs 370pPOBbS U

cOOIIOICHUSI HOPM SKOJIOTMYECKOT0 MOBEJICHHUS B OKpPY Katollel cpefie

PaGorarh B rpymnme ¢ BBIIOJIHEHHUEM DPA3JIMYHBIX COLMAIbHBIX pOJIEi,
IUIAaHUpOBaTh ~ pa0OTy  Ipymmbl,  PALMOHAIBHO  pacHpeaessTh
00513aHHOCTM M IUIAHUPOBATh JIESATENbHOCTh B  HECTaHAAPTHBIX
CUTyallUsX, aJEKBATHO OLIEHMBAThb BKJIAJ KaXIOr0 U3 YYaCTHUKOB

IPYIIIBI B PELIEHUE paccMaTpUBaeMoil MPooIeMbl




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kon Koxa npoBepsiemoro
pasaena JJIeMEHTA

IIpoBepsiemMble 3J1eMeHTBHI COleP:KAHUS

OU3NKA 1 METO/JIbI HAYYHOI'O ITIO3HAHU A

11

1.2

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

MO3HAHUS PUPOABL. DKCIIEPUMEHT B (pu3Hke

MogenupoBanue (pU3MUECKUX SBICHUHA U
npoueccos. Hayunsie runoressl. dusnueckue
3aKOHbl U TEOpHUH. ['paHUIBI NPUMEHMMOCTH
¢busnyeckux 3aKOHOB. [TpuHnmn
coorBercTBUs. Pomp u Mecro ¢Qus3uku B
(GOpMHUpPOBaHUM  COBPEMEHHOW  Hay4HOMU
KapTUHBI MUpa, B IIPaKTUYECKON

NESITEINLHOCTH JTIOAEH

2.11

2.1.2

2.1

2.1.3

2.14

MEXAHUKA

KMHEMATHKA

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

Tpaexropus

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

MIEpEMELICHUH U CIIOKEHUE CKOPOCTEN

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

MaTepI/IaHBHOfI TOYKH OT BPEMCHHA

CBoOoaHOe najieHne. Y CKopeHue cBoOOOTHOTO

naJieHus




2.15

KpuBonuneiiHoe nBuxkeHue. PaBHOMepHOE
JABHUKCHUC MaTepHaHBHOﬁ TOYKHU 10
OKPYXHOCTH. YTJIOBasi CKOPOCThb, JHHEWHas
CKOpPOCTb. Ilepuon U 4yacToTa.

LenTpocTpeMuTenbHOE YCKOPEHHE

2.1.6

TexHnuueckue YCTPOMCTBA: CIIUJIOMETD,
JBIKEHHUE CHApPSAOB, LEMHBIE W PEMEHHBIC

nepeaavn

2.1.7

[IpakTrueckue paboTHI. N3zmepenne
MTHOBEHHOM CKOpPOCTH. Hccnenosanue
COOTHOIIEHUS MEXIY MyTSIMHU, MPOUIECHHBIMU
TEJIOM  3a  IOCJIEOBAaTElbHbIE  paBHBIC
MIPOMEXYTKH BPEMEHH IIPU PABHOYCKOPEHHOM
JIBIDKEHUM C HAYaJbHOM CKOPOCTBIO, PABHOU
Hynto. M3yueHnue NBUKEHUS MIapHKa B BA3KOMN
KUJIKOCTU.  VI3yueHue  JBWIKEHHUSA  Tela,

6p0HJCHHOFO TOPU30OHTAJILHO

2.2

JIMHAMUKA

2.2.1

2.2.2

[Tpunamn OTHOCUTEJILHOCTH lNasmanes.
ITepBriii 3akon HproroHna. WuepruanbHbie

CHUCTEMBI OTCUETA

Macca tena. Cuna. IlpuHuun cynepno3uiuu

CHUJI

2.2.3

2.2.4

Bropoii 3akoH HberoroHa nmus MarepualbHOU
TOYKM B HWHEPUUAIBHOM CHCTEME OTCUETA
(UCO). Tpermit 3akon Helootona ans

MaTCpraJIbHBIX TOYCK

3aK0H BCEMHUPHOTO TAroTeHus. Cuiia TSHKECTH.

HCpBaﬂ KOCMHUYCCKasd CKOPOCTh. Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cwia tpenusa. Cyxoe Tpenue. Cuma TpeHuUs
CKOJIbKEHUS M CWJIa  TpPEHUS  IOKOS.
Koaddumnment tpenns. Cuta conpoTHUBICHUS

IIpH ABUKCHUU TEJIA B )KUAKOCTH HUJIN T'a3€

2.2.7

HOCTyHaTeJ'IBHOC " BpalaTCJIbHOC ABHUIKCHUC



a0COJIIOTHO TBEPIOTO TeJa

2.2.8

MOMEHT CHJIbl OTHOCUTEIBHO OCH BPALICHHUS.
[Inedo cunsl. YcioBus paBHOBECUs TBEPAOIO
tena B UCO

2.2.9

2.2.10

Texunyeckne YCTpOﬁCTBai IIOJIIHITHHUKH,

ABUIKCHUC NCKYCCTBCHHBIX CITYTHUKOB

[Ipaktrueckue padoThl. U3yuenue aBUNKEHUS
Opycka 10 HaKJIOHHOM IUIOCKOCTH TMOJ
JEHCTBUEM HECKOJIbKMX cuil. MccnenoBanue
3aBUCUMOCTH CHJI YNPYTOCTH, BO3HUKAKOLIUX
B JeOopMHpPYEMOil TIPYy)KUHE U PE3UHOBOM
oOpa3iie, OT BEIMYMHBI HUX JAepopMarlui.
HccnenoBanue yciioBuid paBHOBECHS TBEPAOIO

TCJa, UMCIOIICTO OCh BPalllCHUA

2.3

3AKOHBI COXPAHEHUA B MEXAHUKE

NMnynsc mMarepuanbHOM TOYKH, CHUCTEMBI

231 MaTepUagbHBIX ToueK. VMIynsc cuiabl u
M3MEHEHHE UMITYJIbCA TeJla
235 3akoH coxpaHenuss umnyiasca B HCO.
o PeakTuBHOE ABUXKEHME
2.3.3 Pa6ora cuibl
2.3.4 MOIIHOCTE CHIBI
235 Kunernueckast sHeprus MarepuaibHON TOUKH.
- TeopeMa 0 KHHETHYECKOW SHEPTUH
[lorenumaneHast SHeprus. IloTeHumanbHas
236 SHEprus yIpyro nehopMUpPOBAHHON
- npyxunsl. IloTeHumanbHas »Heprus Tena
BOJIM3U IOBEPXHOCTH 3eMIIU
[ToreHnmanpHple ¥ HEMOTEHIMATIHHBIC CHJIBI.
CBs3b  pabOTHl HEMOTEHLUUAIBHBIX CHJI C
2.3.7 W3MEHEHUEM MEeXaHUYECKOM SHEPTUU
CHCTEMBI Tell. 3aKkoH COXpaHEHHS
MEXaHWYECKON IHEPTUn
2.3.8 VYrupyrue u Heynpyrue CTOJIKHOBEHHUS




2.3.9

2.3.10

TexHuueckue yCTpONCTBA: JBUIKEHUE PAKET,

BOJOMET, KOIEP, IPYKUHHBIN ITUCTOJIET

[Ipaktuyeckne paboTel. V3ydeHue CBsI3U
CKOpPOCTEM Tel IpU HEYNPYyroM YyZaape.
HccnenoBanme cBsizu  pabOTBl  CHIIBI  C

H3MEHECHHEM MEeXaHNYeCKOM OHEpPIuu T€jia

MOJIEKYJISIPHAS ©®U3UKA 1 TEPMOJAMHAMUKA

3.1

OCHOBBI MOJIEKVJISPHO-KUHETUYECKOW TEOPHU

3.11

3.1.2

OcHoBHbIE MOJIOXKEHUS MOJIEKYJISIPHO-
KUHETHYECKON TEOPUHU. BbpoyHoBckoe
neuxenue. [{uddysusa. Xapakrep ABMKEHUS U

BSaHMOHGﬁCTBHﬂ HacCTull BEIICCTBa
MOI[CJ'II/I CTpPpOCHHA TI'a30B, )KPII[KOCTCIZ u

TBEPABIX TeN W OOBSCHEHHE CBOWCTB

BCIICCTBA HA OCHOBC 3THUX MO)I@J'IGI‘/'I

3.13

3.14

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

n3Mepenue. [llkana remneparyp Llenscus

3.15

Mopnens  upeanpHOro  raza.  OcHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KMHETHYECKOU

TCOpHUU UACAIBHOI'O I'a3a

3.16

AbGcounoTHas TeMIieparypa Kak Mepa cpenHei
KMHETUYECKOW PHEPIUU TEIIOBOTO JBUKEHMS

yactul] ra3a. [llkana remneparyp KensBuna

3.1.7

VpaBuenue Kianeiipona — MeHzeneesa.

3akoH /lanbTOHA

3.18

I'a30BBIE 3aKOHBI. I/I3OHpOI_IeCCH B NACAJIbHOM
ra3c¢ ¢ IOCTOAHHBIM KOJIHYCCTBOM BECIICCTBA.

n30TepMa, H30Xopa, u3obapa

3.1.9

3.1.10

Texnuueckue yCTpOMCTBA:! TEPMOMETD,
OGapometp
[Ipaktuueckue pabotsl. M3mepenue Maccel

BO34yXa B KJ1accHOM koMHare. MccrnegoBanue



3.2

3aBUCUMOCTH MECXKOY IMapaMe€TpaMHn COCTOSIHUA

pa3peKEHHOTO ra3a
OCHOBbI TEPMOJIMHAMUKN

TepmoauHaMmuueckass cucrema. BHyTpeHH:A
3.2.1 SHEPTHsl TEPMOJMHAMHYECKOM CHCTEMBI H

Ccnoco0bl €€ U3MEHEHUS

322 KomuyectBo Temnnotsl u pabora. BayrpenHss
SHEPIHs OJHOATOMHOI'O MJI€aJIbHOIO ra3a

Buael Temonepenayu: TEMIONPOBOJAHOCTD,
323 KOHBEKILIMs, U3llydeHHe. TeruioéMKocTh Tena.
VYienpHass TemI0EMKOCTh BemlecTBa. Pacdér

KOJIMYCCTBA TCIJIOTHI IPH TCILJIONIEpCaaquc

[TepBriii 3akoH TepMoauHaMuku. [IpumeHenue
>y IIEPBOI0 3aKOHAa  TEPMOIAMHAMUKH K
uzonporneccam. ['paduyeckas MHTepHIpeTaLus

paboThI Taza

TermoBbie MamuHbl. [IpuHIUIBL EHCTBUA
TeIuIoBbIX MammH. [IpeobpazoBanus sHEpruu
3.25 B TEWIOBBIX MamuHAaX. KoadduumeHnt
nonesHoro  geiictBus  (mamee —  KIIM)

terioBor MamuHkl. [{ukin Kapro u ero KII/]

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

HpO6JI€MLI TCINIOOHECPICTUKHA

TexHuueckue yCTpolcTBa: JIBUTaTeb
3.2.7 BHYTPEHHETO CropaHusl, OBITOBOM

XOJIOAWJIbHHUK, KOHAUTTHUOHECD

328 [IpakTuueckue padotsl. U3mMepenue ynenbHOM
TEIJI0OEMKOCTH

3.3

AT'PEI'ATHBIE COCTOAHUA BEILIECBA. ®A30BBLIE ITEPEXO/IbI

[TapooGpazoBanue u koHaeHcanus. Vicnapenue
3.3.1 u KHIICHUE. V nenpHas TEIUIoTa

napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypPbI



KUIICHHUA OT JaBJICHUA

3.3.2

3.3.3

AOcCoNIOTHAE ¥ OTHOCHTEIbHAs BJIAXKHOCTh

Bo3ayxa. HacslmeHHsIi nap

TBépnoe TEJIO. Kpucrannmueckue u
amopdHble Tena. AHU3ZOTPONHUS  CBOWCTB
KpuUCTaJlJIOB. >KI/II[KI/IC KpHuCTaJlJIbL.

CoBpeMeHHbIE MaTepHalIbl

3.3.4

3.3.5

3.3.6

3.3.7

IInaBneHue wu KpUuCTaJllIn3alus. YI[CJ'IBHaSI

TerutoTa miasieHus. Cyonmumanus

YpaBHEHHE TEIIIOBOTO OamaHca

TexHudyeckue yCTpOWCTBA: TUTPOMETP U
IICUXPOMETD, KaJIOpUMETD, TEXHOJIOTUH
MOJYYEHHsI COBPEMEHHBIX MaTepHasoB, B TOM
qrciie HAHOMATepUAJIOB, U HAHOTEXHOJIOTUU
[IpakTnueckue paboTHI. N3mepenue

BJIA’KHOCTH BO3yXa

SJIEKTPOAMMHAMUKA

4.1

OJIEKTPOCTATHUKA

411

4.1.2

4.1.3
414

415

DnekTpu3anus Tel. JNEeKTpUUecKuil 3apsa. JBa
BUJIa DJIEKTPUUECKUX 3apsi/IOB

[IpoBoaHMKH, TUDIEKTPUKU u
MOJIYTIPOBOJTHUKH

3aKOH COXpaHEeHMsI AJIEKTPUUECKOTO 3apsiia
B3aumopeiictBue 3apsanoB. 3akon Kymnona
Onektpuueckoe  mnone.  HanpsxéHHocTh
INEKTPUUYECKOTO MOJIA. [MpunHIMT
cynepno3unuu.  JIMHMKM — HAOpPsHKEHHOCTH

QJICKTPHUYICCKOIO T10JIA

4.1.6

4.1.7

PaGora cun SJICKTPOCTATHYCCKOI'O  ITOJIA.

ITorennuan. PasHOCTE MOTEHITHAIOB
[IpoBOIHMKM M IHUBJIEKTPUKU B IOCTOSHHOM
SJIEKTPUYECKOM  moJie.  J[udnekTpudeckas

MIpOHUIIACMOCTDb

4.1.8

ONEeKTPOEMKOCTD. Kongencarop.



4.2

DNeKTPOEMKOCTh IUJIOCKOTO  KOHJEHCAaTopa.
DHeprust 3apsKEHHOT0 KOHIEHCATOpa
TexHuueckue  yCTPOWCTBA:  AJIEKTPOCKOTI,

OJICKTPOMETP, OJEKTPOCTATHUCCKasd 3aliuTa,

419
3a3eMJICHHE AJIEKTPONPUOOPOB, KOHJIEHCATOP,
KCEPOKC, CTPYUHBIN IPUHTEP

4110 [IpakTrueckue paboTHI. N3zmepenne

ANEKTPOEMKOCTH KOH/IEHCATOPA

IIOCTOSIHHBIN SJIEKTPUYECKUIN TOK. TOKU B PA3JIMYHBIX

CPEJIAX

421

4.2.2

4.2.3

VYciioBUsL  CyLIECTBOBAaHUS  IOCTOSHHOT'O
aJeKTpuyeckoro Toka. Mcrounuku toka. Cuna
Toka. [TocTosHHBII TOK

Hanpsokenue. 3akon Oma 1715 yyacTka Lenu
DNEKTPUUECKOE CONPOTUBJIECHUE. Y IEIbHOE

COIIPOTHUBJICHHUEC BCUICCTBA

4.2.4

4.2.5

[MocnenoBarenbHOE, napaieNIbHOE,
CMEIIIaHHOE COSIMHCHHUE TTPOBOTHUKOB
Pabota snexTpudeckoro Toka. 3akoH Jxoyns

— Jlenna

4.2.6

MoOIIHOCTh SJICKTPHUYIECKOT'O TOKA

4.2.7

anekTpoaBwxkymas cuna (manee — I/C) wu
BHYTPEHHEE CONPOTHUBIIEHHE HCTOYHHMKA TOKA.
3akoH Oma i1 TOJNHOM  (3aMKHYTOIN)

3HeKTqueCKOﬁ OCIIN. KOpOTKOC 3aMbIKaHHUC

4.2.8

4.2.9

9J'IeKTp0HHa$I MMpOBOAUMOCTD TB épI[LIX
METAJIJIOB. 3aBHCHMOCTD COIMPOTUBJICHUA
MCTAJlIIOB oT TEMIICPATYPBHI.

CBepXIpoBOANMOCTh

OneKkTpuyecknii TOk B Bakyyme. CBOMCTBa

OJICKTPOHHBIX ITYYKOB

4.2.10

[MonynpoBoauuku. CoOOCTBEHHAS U TPUMECHAS
MMPOBOIMMOCTD TTOTYITPOBOTHUKOB. (CBOMWCTBa

p-n nepexoxa. IlonynpoBoJHUKOBBIE TPUOOPHI
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DJIEKTPUYECKMH  TOK B DJIEKTPOJIMTAX.
DNEKTpOoNIUTHYECKAs JUCCOLIAIHS.

DIIEKTPOJIN3

4.2.12

4.2.13

4.2.14

DIIEKTPUUYECKUI TOK B rasax.
CaMocCTOsITeIbHBIE U HECAMOCTOSITEIIbHBIN
paspsan. PaznuuHble THUIBI CaMOCTOSITENBHOTO

paspsaa. Monnus. [1nasma

Texnuueckue YCTPOMCTBA: aMIIepmeTp,
BOJIBTMETP,  pEOCTaT, HCTOYHHUKH  TOKa,
JJIEKTpOHArpeBaTebHbIE npudopHl,
JIEKTPOOCBETUTENIbHBIE IPUOOPHI, TEPMOMETP
COINPOTUBIICHUS, BaKyyMHBII JMO/,
TEPMHUCTOPHI U (boTope3nucTopsl,

HOJIprOBOIIHI/IKOBI)If/'I Auoa, ralbBaHUKa

[IpakTnueckue paboTHI. N3yuenue
CMEILIAaHHOTO COEeIMHEHUS PE3UCTOPOB.

W3mepenne OJIC uUCTOYHMKA TOKa M €ro
BHYTPEHHEro comnpoTtusieHus. HaOnroneHnue

AIIEKTPOITH3a

11-12 KJIACC

Kon Koanposepsiemoro
pa3aena 3JIeMEHTA

4

HpOBepﬂeMue IJIEMEHTHBI COACPKaAHUSA

DJIEKTPOAMMHAMUKA

MATHUTHOE ITOJIE. SJIEKTPOMAT'HUTHA S UHAYKIWA

43.1

TlocTrostHHBIE MarduTbl. B3ammoaencTBue

IMOCTOAHHBIX MAarHuTOB

4.3
4.3.2

MarnutHoe mosie. BekTrop MarHuTHOU
uHAyKuu.  [IpuHIMn — cyneprno3uiuu.
Jlunun ™marnutHOM wuHAYKIMU. Kapruna
JUHUM  MarHuTHOM  WHAYKIUU  TOJS

IIOCTOAHHBIX MaroHuToOB

4.3.3

MarsuTHOE IIOJIE IMPOBOJHUKAa C TOKOM.

KapTI/IHa JIMHUM IOJIS JJIMHHOTO mpsaMoro



5.1

IIPOBOAHHMKA W 3aMKHYTOI'O KOJIBIEBOI'O
OpOBOAHHKA, KAaTYHIKHM C TOKOM. OngIT

Opcrena. BzaumoelicTBue NpoOBOJIHUKOB C

TOKOM
434 Cuita Amriepa, €€ MOJlyJIb M HalpaBIIEHUE
Cuuiia JlopeHnua, e€ MOAYJb U HaNpaBJICHUE.
JIBrokeHue  3apspDKEHHOM — 4acTUIBl B
433 OHOPOJHOM MAarHUTHOM mone. Pa6ora
cuiel JlopeHa
4.3.6 SIBneHue ANEeKTPOMArHUTHON UHAYKIIUU
4.3.7 [ToTok BekTOpa MarHUTHOM MHIYKLIUH
O/C nnaykuuu. 3aK0H IEKTPOMarHUTHOM
438 unaykuun Oapanes
BuxpeBoe snektpuueckoe mnone. I/C
WHIYKIAA B TPOBOJHUKE, IBWKYIICMCS
439 MOCTYNAaTeNbHO B OJJHOPOJJHOM MarHMUTHOM
roJie
4.3.10 [IpaBusno Jlena
NHayKTUBHOCTH. SIBI€HHME CAMOMHIYKIIUU.
43.11
S/1C camonHIyKIIMU
DHeprus MarHUTHOTO TOJSI KaTylIIKd C
4.3.12
TOKOM
4.3.13 ONEeKTPOMArHUTHOE I10JIE
TexHuyeckue  YCTPOWCTBA:  TOCTOSHHBIE
MAarHUTHI, AIIEKTPOMATHHUTEI,
4.3.14
AIIEKTPOJIBUTATETb, YCKOPUTEIH
AJIEMEHTAPHBIX YACTHII, MHIYKIIHOHHAS I1eYb
[IpakTnueckue paboTHL. N3yuenne
MarHUTHOTO TIOJII KAaTYIIKK C TOKOM.
4.3.15 UccnenoBanme nelcTBUS — ITOCTOSIHHOTO

MardivTa Ha paMKy C TOKOM. HccnenoBanue

SABJICHUS 3JICKTpOMaFHPITHOI>'I HUHAYKIUU

KOJIEBAHU A U BOJIHBI

MEXAHUYECKUE U 3JIEKTPOMATI'HUTHBIE KOJIEBAHUA
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5.1.2

Konebarensnass cucrema. CBOOOIHEBIE
Konebanusa. ['apMoHMYECKHe KoyeOaHuUs.
[lepyon, wacrora, ammumuTyna u ¢asza

KOJIeOaHuM

[IpyxuHHBIH MasTHUK. MaremaTu4ecKui

MasaATHHK

5.1.3

YpaBHEHHE TapMOHHUYECKHX KOJICOaHMIA.
Kunematuueckoe 51 JUHAMUYECKOE

OITHCaHKE KO0JIe0aTEILHOr O JBWKCHUA

5.14

[IpeBpamenue SHEPTUH npu
rapMOHMYeCKUX  KosnebaHusix.  CBs3b
aAMILIUTY/IbI KoJIeOaHUul UCXOIHON
BEJIMYMHBI C aMIUIMTYyJaMu KoJjieOaHu# eé

CKOPOCTH U YCKOPCHU

5.15

Konebarenpupiit  koHTYp.  CBOOOIHBIE
AIIEKTPOMAarHUTHBIE KoJIeOaHMs B
UJCUIBHOM  KOJe0aTeJbHOM  KOHTYpe.
AHanoruss MeXIy MEXaHHYECKUMH |
AJIEKTPOMArHUTHBIMH KOJICOAHUSIMHU.

®opmyisia TomcoHa

5.16

5.1.7

3akoH COXPAHCHUS SHEPTHUU B HUACAIIBHOM

KoJe0aTenbHOM KOHTYpe

BoinykeHHBIE MEXaHUYECKUE KOJIeOaHusl.
Pe3onanc. Pe3onancHas KpHUBasl.
BoinyxxneHHbie AIIEKTPOMarHuTHBIE

KOJICOaHUS.

5138

5.1.9

5.1.10

Ilepemennbii  Tok.  CHHYyCOMAANBHBIN

IIEPEMEHHBIN TOK.

MomHocTh IIEPEMEHHOTO TOKa.
AMIIIUTYZAHOE M JEHCTBYIOIIEE 3HAYECHHE
CHJIBI TOKA U HAITPAKCHUA

Tpancdopmarop. [IponsBoacTso, nepegaya
U NOTpeOJeHne 3IIEKTPUUYECKON HSHEPIUH.
OKOJIOTUYECKHE PUCKU NPU MPOU3BOACTBE

JIEKTPUIECKON JHEPIuMu. Kynerypa




5.1.11

5.1.12

HUCITIOJIB30BaHUA SJICKTPOSHEPTHUHN B

HOBCEIHEBHOU KU3HU

Texnuueckue ycrpoiicTBa: celicmorpad,
ANEKTPHICCKHIH 3BOHOK, JIMHUN

QJICKTpoIepcaaqd

IIpaktuyeckue pabotel. MccaenoBanue
3aBHCUMOCTH IEpUOJia MaJbIX KoseOaHuH
rpy3a Ha HUTU OT JUIMHBI HUTH U MAacCChl
rpy3a. MccnenoBanue nepeMeHHOro Toka B
LEeny W3 IO0CJIENOBAaTEIbHO COEIUHEHHBIX

KOHACHCATOpa, KaTYIIKHW U pE3UCTOpa

5.2

MEXAHUYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHbBI

5.2.1

Mexanunueckue BOJIHBI, YCIIOBHS
pactpoctpanenus. Ilepuon. Ckopoctb
pacmpocTpaHeHuss W JUIMHA  BOJIHBIL.

HOHCpC‘IHLIe " IIPOAOJIbHBIC BOJIHBI

5.2.2

5.2.3

#H##Par### Nurepdepenuus u audpaxims
MEXaHUYECKUX BOJIH
3Byk. CkopocTh 3Byka. ['poMKOCTH 3ByKa.

Bricota Tona. Tem0p 3Byka

5.24

525

QHCKTPOMaFHHTHBIe BOJIHBI. YcaoBus
HU3JTy4YCHUA OJICKTPOMAariuTHBIX BOJIH.
Bzaumnuas OpHUCHTalHA BEKTOPOB E, Buvo

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

CBolicTBa  JIEKTPOMAarHUTHBIX ~ BOJIH:
OTpakKCHHE, NPEIOMIICHUE, TMOJSApU3aLMS,
mudpakius, uHTepdepeHuus. CKOpoCcTh

QJICKTPOMATrHUTHBIX BOJIH

5.2.6

5.2.7

[Ixana JIEKTPOMAarHUTHBIX BOJIH.
[IpuMeHeHrEe DIIEKTPOMArHUTHBIX BOJIH B

TEXHHUKE U OBITY
[IpuHUMOBI pagroOCBI3U U TEJIEBUICHUS.
Pagnonoxarus. ONEKTPOMarHuTHOE

3arpsI3HEHUE OKPYKAIOIIEH CpeJibl




5.2.8

TexHuueckne yCTpOWCTBA: MY3bIKaJIbHBIE
HHCTPYMEHTEI, YIbTpa3ByKOBas
MUArHOCTHKAa B TEXHUKE W MEJHUIUHE,
pazap,  paguONpUEMHHUK,  TEJIEBU30p,

anTeHHa, tenedon, CBU-neup

5.3

OIITUKA

531

5.3.2

5.3.3

[IpsMonuHeitHOEe pacpocTpaHEHUE CBETa
B OJIHOPOJIHOM cpene. Jlyu cBeTa
OtpaxkeHne cBeTa. 3aKOHBI OTpaXCHUS
cBera. [locTtpoenne n300paXKeHUd B TWIOCKOM
3epKasie

[Ipenomiienne cBera. 3aKOHBI MPEIOMIICHUS
CBETa. AOCONOTHBIHI MoKa3aTelib

IIpCIIOMIICHUA

5.34

[onnoe BHYTpPEHHEE OTpa’KeHUE.
[IpenenbHblid yrojq MOJHOTO BHYTPEHHETO

OTpPaXXCHUA

5.3.5

5.3.6

5.3.7

Hucnepcust  cBera. ClOXHBI  coCTaB

Oenoro cBera. L{Bet

Colwuparoniiue W pacceuBaronIue JUH3BI.
Tonkass nuH3a. DOKYCHOE paACCTOSHUE H
OIITUYECCKas culia TOHKOU JIMH3BI.
[Toctpoenne n3o0pakeHU B COOMPAOIINX
W pacceuBarommx JmH3ax. @Dopmyna
TOHKOW JIMH3BL. YBEJIHUEHHUE, JaBaeMoe

JIMH30M

[Ipenensl NpUMEHMMOCTH F€OMETPUYECKON

OIITUKHU

5.3.8

5.3.9

WNnrepdepennuss cBera.  KorepeHTHble
HUCTOYHUKHU. Ycenosus HaOII0ACHUS
MaKCUMyMOB " MHUHHMYMOB B
UHTep(EPEeHIIMOHHOW KapTHHE OT JBYX

CI/IH(l)aSHI)IX KOTCPCHTHBIX HCTOYHUKOB

Hudpakuus  cBera.  JudpaxknmonHas

pemérka. YciaoBue HAOMIOJACHHS TIaBHBIX



MaKCUMyMOB npu naacHun

MOHOXPOMATHUYCCKOTI'O CBCTa Ha

TUGPAKIUOHHYIO PEHIETKY

5.3.10 [Tonspusanus ceeta

TexHuueckue yCTpOWCTBA: OYKH, JIyIa,

¢doroanmapar, NPOESKUIUOHHBIA ammapar,

5.3.11 MMKPOCKOII, TEJIECKOI, BOJIOKOHHAs
OITHKA, TU(paKkInOHHAS peeéTka,
MOJIAPOU T
[IpakTrueckue paboTHI. H3mepenne

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

HabGmronenue qucnepcuu ceeta

RJIEMEHTHI CIIELIUAJILHOM TEOPUM OTHOCUTEJILHOCTH

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

MPUHIIUIT OTHOCUTEILHOCTH DUHIITEHHA

6 OTHOCHUTEIBHOCTD OJTHOBPEMEHHOCTH.
6.2 3amemyieHHe BpPEMEHH U COKpaAIlleHUe
JUTUHBI
6.3 DHeprus U UMMYJIbC CBOOOIHOM YaCTHIIBI

CBs3b Macchl C PHEpruedl W HMIYIbCOM
6.4 CBOOOMHOM YacTUIbl. ODHEprusi IMOKOs

CcBOOOIHOI YaCTHUIIBI

7 KBAHTOBAS ®U3UKA
SJIEMEHTBI KBAHTOBOM OIITUKU
®otonbl. Popmyna [lnanka cBs3u 3HEPTHN
7.1.1 ¢oroHa ¢ ero yactoTod. OHeprus u
7.1 UMITYJIbC GOTOHA
OTtkpeiTHE U uccienoBanne Gorodrddexra.
7.1.2 Omeitet - A CroneroBa.  3aKkoHbI

dboTorddexra




7.1.3

YpaBHeHue OUHNITENHA st
dotordpdekra. «Kpacnas TpaHUIA»

dhoTodrddexra

714

Hasnenue ceera. OnwiTel [1.H. JIeOGenena

7.15

XUMHYECKOE IEHCTBUE CBETA

7.1.6

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

CBETOIUOI

1.2

7.3

CTPOEHME ATOMA

721

71.2.2

7.2.3

Monens atroma Tomcona. OnbITEI
Pezepdopaa mo uccieqoBaHuo CTPOCHUS

aToMa. HnaHeTapHaﬂ MOJCJIb aTOMAa

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

SHEPruM aToMa BOJIOPOa

BosiHoBBIE cBoOMicTBa wactuil. BoiHbl ge
bpoiiss. KopnyckynsipHo-BOTHOBOM
nyanu3Mm.  Jludpaxius dIJIEKTPOHOB Ha

Kpucrajuiax

724

7.2.5

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

aHanu3 (CIEKTPOCKOI), Jia3ep, KBAHTOBBIN

KOMITBIOTEP

7.2.6

7.3.1

IIpaktuyeckne  pabotel.  Habmonenue

JMHENYaTOro CreKkTpa

ATOMHOE A1PO

Mertoasl HAOMIONEHUS U PETHCTpAIUU

OJICMCHTAPHBIX YaCTUIL]

7.3.2

OTKpbITHE  PAaTUOAKTUBHOCTH.  OIBITHI
Pesepdopaa mo ompeneneHHI0  cocTaBa

PaaAuOAKTUBHOTO  HU3JTYy4YCHUA. CsBoiicTBa



7.3.3

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

PaaANOaKTUBHOCTH HaA JKUBBIC OPTraHU3MBbI

OTkpplTUE  TPOTOHAa U HEUTpOHAa.
Hyxnonnas mozens siapa ['eiizenbepra —
WBanenko. 3apsan szupa. MaccoBoe 4ucio

sapa. M3oTomnsl

7.3.4

7.3.5

Anbda-pacna. DJIEKTPOHHBIN u
MO3UTPOHHBIM  Oera-pacnas. INamma-
U3JTy4EHHeE. 3aKOH  paJiMOaKTHUBHOI'O
pacnaza

OHeprus CBS3M HYKJIOHOB B  sJIpe.

SAnepusie cunbl. J{edekt Macce saapa

7.3.6

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

sep

7.3.7

7.3.8

7.3.9

7.3.10

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

ACIICKTHI ﬂIIepHOI\/JI SHECPIrCTUKHA

OneMeHTapHble  4dacTullbl.  OTKpbITHE
ITIO3UTPOHA. DyH/IaMEHTAJIbHbIE
B3aMMO/ICHCTBUS

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

[Ipaktnueckue pabotel. HccnenoBanue
TPEKOB YaCTHUI] (o TOTOBBIM

dbotorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

8.2

Bun 3Bé3mnoro Heba. Co3Bes3nus, spKue

3Bé3}IBI, IJIaHETBI, UX BUAUMOC JIBUKCHUC

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

tena COIHEYHOM CHCTEMBI



8.3

8.4

8.5

8.6

Connne, ¢otochepa wu  armocdepa.

ConHeuyHast akTUBHOCTD
Wctounuk sneprun CosHua u 3B€371

3BE31bI, HMX OCHOBHBIE XapaKTEPUCTHKHU:
Macca, CBETUMOCTb, PaJHyC, TEeMIepaTypa,
ux B3aMMOCBSI3b. Hunarpamma
«CTIEKTPATBHBIA  KJIacC — CBETUMOCTHY.
3BE3MBI  IVIABHOH  ITOCIICIOBATEIILHOCTH.
3aBUCHMOCTDh «Macca — CBETHMOCTBY IS

3BE3/1 IJIaBHOM MOCJIE0BATEILHOCTHA

Buyrpennee crpoenue 38&31. CoBpeMeHHBIE
IPEACTABICHUSI O  TPOMCXOXKICHUU |
spormormy CoyHba U 3BE3A. DTambl JKU3HU

3BE3]T

8.7

Mneunsiii  Ilyre — Hama I'anakrtuka.
ChnupanbHasgs  crpykrypa  [amaktukw,
pacupenenenue 3BE3N, Ta3a W IBUIA.
[lonoxxenne wu pgBuwxkenne ConHua B
lanaktuke. Ilnockas wu  cdepuueckas

noacucTeMsl I'anakTuku

8.8

8.9

8.10

Tunel ramaktuk. PamuoranakTuku U

KBa3apbl. YEpHBIE ABIPHI B SAPAX TATAKTUK

Bcenennas.  Pacmupenune  BceeneHHOM.
3akon Xa0O0ma. PasOeranue ranakTHK.
Bo3pact u pamuyc BcenmenHoil, Teopus
bosbmioro B3peiBa. Mogens  «ropsuen

Bcenennoi». PennkroBoe nzinyuenue
Macmrabnass ~ cTpykTypa  BceneHHoil.

Meraranaktuka. Hepeménnbie mnpoGiiemsbl

aCTPOHOMHHU




YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJILHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI 1151 YYEHUKA

1. T'.J. Msakumes, b. b. Byxosues, H.H. Corckuit ®u3uka 10 k. ba3zoBslii u
yriayOJIeHHBIH ypoBeHb. YueOHuk. Mocksa. [IpocBemienue.

2. I'.A. Msxumes, b.b. byxosues, B.M. Uapyrun ®usuka 11 xnacc. bazoBbiii u
yriryOneHHbIH ypoBeHb. Yuebuuk. Mocksa. [IpocBemnienue.

3. A.IL PeivkeBuy. COopHuEK 3a1a4 1o pusuke. Mocksa, J[poda.

4. Coopnuk 3amad o ¢usuke 1ig 9 — 11 kinaccos. CocraButens [.H. CremanoBa. M.
«IpocBenienue»,

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

1. T'.f. Msxumes, b. b. bByxosues, H.H. Corckuii ®u3uka 10 k1. bazoBslii u
yrayOJIeHHBIH ypoBeHb. Y4ueOHnK. MockBa. [Ipocsernienue.

2. I'.S. Msaxumes, b.b. Byxosues, B.M. Uapyrun ®usuka 11 kinacc. bazoBsiii u
yriyoneHHbIH ypoBeHb. YueOHuk. Mocksa. IIpocsenienne3

3. A.IL PemvkeBuy. COopHHEK 3a1a4 1o pusuke. Mocksa, Jlpoda.

4. Coopuuk 3amad no ¢usuke st 9 — 11 kacco. Cocrasurens [.H. CrenanoBa. M.:
«[IpocBemienuey,.

5. 10.A. Caypos. ®usuka. [Toypounsie pazpadorku. 10 kimacc. [Tocobue ms
o01eo0pa3oBaTeNbHBIX opranu3amnuid. Mocksa. [Ipocserenue.

6. H0.A. Caypos. ®usuka. [loypounsie pazpabotku. 11 xnacc. [Tocobue ans
o0mieo0pa3oBarenbHbIX Opranu3annid. bazoBblii u yrinyOieHHbIN ypoBeHb. MOCKBa.
IIpocseuienue.

7. COOpHHK TECTOBBIX 3aJJaHUI JIJIsl TEMAaTUYECKOT0 U UTOrOBOro KoHTpoJs. dusuka 10
kiacc. M.: «Murennexr-Lientpy,.

8. C.M. Augpromeukut, A.C. CinyxaeBckuil. duznka. «KoHCTpyKTOp»
CaMOCTOSITENIbHBIX U KOHTPOJIbHBIX paboT. 10 — 11 kmacchl.

9. Tlocobue nns yaureneit. M.: IIpocBerienue,.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

1. JKusas dusuka: oOydaromas nporpamma, http://www.int-edu.ru/soft/fiz.html

2. VYpoku ¢pu3MKH ¢ ucnojib3oBanueM MuTteprera. http://www.phizinter.chat.ru/




3. ®usuka.ru. http://www.fizika.ru/

4. ®wusuka: komekuus onbiToB. http://experiment.edu.ru/

5. CDI/BI/IKaZ BHCKTpOHHaﬂ KOJUJICKII U
omeiToB. http://www.school.edu.ru/projects/physicexp

6. Karamor cceutok Ha pecypenl o pusuke http://www.ivanovo.ac.ru/phys

7. becmutatabie 00y4aromnie mporpammel o ¢usuke http://www.history.ru/freeph.htm

8. JlaGopatopubie paboThl 1o (pusuke. BupryanbHbie 1abopaTopHbIS
pa6otsl. http://phdep.ifmo.ru

9. Amnumanus GU3NYECKHX MporeccoB oobsicHeHusmu. http://physics.nad.ru

10. ®usnueckas rnnmkioneaus http://www.elmagn.chalmers.se/%7eiq
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