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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1o ¢u3uke 6a30BOr0 ypoBHS Ha YPOBHE CPEOHETO OOIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJIOKEHUI U TPeOOBaHMIA K pe3ysibTaTaM
OCBOEHUSI OCHOBHOW 00pa30BaTeIbHON MporpamMmbl, npeactaBieHHbIXx B PI'OC
COO, a Ttaxxe c yu€toM ¢eaepanbHOil pabouell mporpaMmbl BOCIUTAHUS U
KOHLIETIIIMY IpenojaBanus yueOHoro npeamMera «dPrus3uka» B 00pa30BaTEIbHBIX
opranmsanusax  Poccmiickon — dPexepanuu, — peAM3YIOIIUX  OCHOBHBIE
o0pa3oBaTebHbIE MPOTPAMMBI.

Copepxanue mporpaMMmbl MO (QHU3MKE HaAIpaBiIeHO Ha (OpPMUPOBAHUE
€CTECTBEHHO-HAYYHOH KapTHUHBI Mupa oOydaromuxcs 10-11 kmaccoB mpu
oOyueHnn wux ¢u3uke Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-
HesTeNbHOCTHOrO  moaxoxaa. Ilporpamma 1o  QuU3MKE  COOTBETCTBYET
tpeboBanusiMm PI'OC COO k MmIaHUpPyEeMbIM JIUYHOCTHBIM, MPEAMETHBIM U
METaINpeAMETHBIM pe3yJIbTaTaM 00y4YEeHUs, a TAK)KE YUUTHIBAET HEOOXOJUMOCTh
peanu3aluyd  MEXNPEIMETHBIX CBA3€d (PU3HKKM C €CTECTBEHHO-HAy4YHBIMU
y4eOHbIMU TpeAMeTaMu. B Hell ompenemnsitoTcsi OCHOBHBIE LENH W3YYECHHS
(U3HKM Ha YpOBHE CpelHEro o01ero o0pa3oBaHusl, IIIAHUPYEMBIE PE3YIbTAThI
OCBOCHHMSI Kypca (PU3UMKH: JMYHOCTHBIE, METalpeIMETHbIE, MPEAMETHBIE (HA
0a30BOM YpOBHE).

[Iporpamma 1o pu3MKe BKIIOYAET:

e IUIAHUPYEMBIC pE3yJbTaThl OCBOEHUSA Kypca (u3uku Ha 0a30BOM

YPOBHE, B TOM YHCJI€ TPEAMETHBIE PE3YJIBTATHI IO F0JIaM 00YUYEHUS;

e cojepkaHue yueOHoro npeamera « Pu3nkay 1mo rojgaM o0ydeHusl.

du3nka Kak Hayka o HauOosiee OOHIMX 3aKOHaX NPHUPOAbI, BBICTyHas B
KauecTBe y4dyeOHOro mnpeaMmeTa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKIal B
cucteMy 3HaHMM 00 okxpyxawmem wmupe. IlIkonbHbIA Kypc (Qu3ukm —
CUCTEMOOOpa3yoOUMi Il  €CTECTBEHHO-HAYYHbIX y4€OHBIX MPEIMETOB,
MOCKOJIbKY (PU3MYECKHE 3aKOHBI JIEKAT B OCHOBE IMPOIIECCOB U SIBJICHUM,
M3ydaeMbIX XHUMHEH, Ouosioruei, guiznueckod reorpadueid U acTpOHOMUEH.
Hcnonb3oBaHne M aKTUBHOE MPUMEHEHHE (U3MUECKMX 3HAHUM OmpenesseT
XapakTep M pa3BUTHE pPa3HOOOPA3HBIX TEXHOJOTMH B cdepe SHEpPreTUuKH,
TPaHCIOPTa, OCBOCHUSI KOCMOCA, MOJIYYEHHUS] HOBBIX MaTEPHAJIOB C 3aJJaHHBIMU
cBOMcTBaMU M Jpyrux. HW3ydyeHue ¢GU3MKM BHOCUT OCHOBHOM BKJIAJ B
(opMHpOBaHME €CTECTBEHHO-HAYYHOW KapTUHBI MHpa O0OydYarolmuxcsi, B
(dopMHpOoBaHWE YMEHUW MNPUMEHSTh HAYYHBIM METOJ TMO3HAaHUA MpU
BBINIOJIHEHUH UMH Y4E€OHBIX HCCIIEJOBAaHUM.

B ocHoBy kypca (usuku ajis ypoBHSI CpeAHEro oOIiero oOpa3oBaHUs
MOJIOKEH Ppsii UJIeW, KOTOpble MOXHO pacCMaTpuBaTh KakK IMPUHLMIBI €ro
OCTPOECHHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUM C HEH KypC SBISIETCS JOTHYECKU
3aBEPIIEHHBIM, OH COAEPKUT MaTepuall U3 BCeX pa3AesioB (U3HMKH, BKIHOYAET
KaK BOMPOCHI KIIACCHUECKOM, TaK U COBPEMEHHOMN (PU3UKHU.

Hoes cenepanuzayuu. B cOOTBETCTBUM C HEW maTepuall Kypca (U3UKU
o0beqMHEH BOKpPYr ¢u3nueckux Teopuil. Bemymmm B Kypce sBIgeTcs
(dbopMHpoBaHUE NMPEACTABICHUI O CTPYKTYPHBIX YPOBHSAX MaTe€pUH, BEUIECTBE U
oJIe.

Hoes eymanumapuzayuu. EE peanuzaivs mpearnosiaraeT UCHOJb30BaHUE
F'YMaHUTAPHOTO MOTEeHIMANIa (U3HUYECKON HAayKHU, OCMBICICHUE CBSI3U PA3BUTHS
¢u3ukM Cc pa3BUTHEM OOIIEeCTBAa, a TaKkKe C MHPOBO33PEHUYECKUMH,
HPAaBCTBEHHBIMH M SKOJIOTMYECKUMHU ITPOOIEMaMUu.



Hoesa npuxnaonou Hnanpasnrennocmu. Kypc ¢usukm mnpenamonaraer
3HAKOMCTBO C IIMPOKUM KPYrOM TEXHHYECKUX U TEXHOJOTHYECKHX
IIPUIIOKEHUN U3YUYEHHBIX TEOPUM U 3aKOHOB.

Hoes »sxonocuzayuu peanusyercss MNOCPEACTBOM BBEIECHUS 3JIEMEHTOB
COJIEp)KaHus, TOCBSIIEHHBIX SKOJIOTHYECKUM Mpo0jeMaM COBPEMEHHOCTH,
KOTOPBIE€ CBSI3aHBI C Pa3BUTHUEM TEXHUKH U TEXHOJOTHM, a Takke 00CyKICHUsS
npoOiieM  palMoOHaIbHOIO  TMPHUPOAOIOJB30BAHUA U DKOJOTHYECKOH
0€30MMacHOCTH.

Crep>KHEBBIMU 3JIEMEHTaMHU Kypca (U3MKH Ha YPOBHE CPEIHEro OoOIIero
oOpa3oBaHUs SBJISIOTCS pU3NYECKrue TeopuH (POpMUPOBAHUE TPEICTABICHUN O
CTPYKTYpe MOCTPOCHUS (PUZNYECKOM TeOpHUH, poiiu (PyHIAMEHTAIbHBIX 3aKOHOB
¥ TPUHIMIIOB B COBPEMEHHBIX NPEJACTABICHUAX O MPHUPOJAE, TPaHHUIIAX
MPUMEHUMOCTH TEOpUH, IJIsl OMUCAHHUS €CTECTBEHHO-HAYYHBIX SIBICHUN U
MIPOIIECCOB).

CucTeMHO-eSTENBHOCTHBI TOMX0 B Kypce (HU3UKH peann3yercs
MPEXKIE BCETO 3a CUET OpPraHu3alMyd SKCIEPUMEHTAJIBbHOU AEATEIIbHOCTH
oOyuatomuxcs. [lns 6a30Boro ypoBHsSI Kypca (PU3HKA — 3TO HCIOJIb30BAHHE
CUCTEMBbI (DPOHTATBHBIX KPATKOBPEMEHHBIX 3KCIIEPUMEHTOB M JIa0OPATOPHBIX
paboT, KOTOpble B mporpamme Mo (u3uke OOBEIUHEHBI B OOIIUNA CIIHCOK
YUEHUYECKUX TMPAKTHUYECKUX paboT. BeineneHne B yKa3aHHOM IEpPEYHE
71ab0paTOPHBIX padOT, MPOBOIUMBIX AJISi KOHTPOJS M OIIEHKH, OCYIIECTBIISETCS
YYaCTHHKaMU 0Opa30OBaTENbHOIO IpoLecca HMCXOJsid U3  OCOOEHHOCTEH
IJIAHUPOBAHMS U OCHalleHHus kaOuHera ¢usuku. IIpu sTomM obecneunBaeTcs
OBJIaJICHHE OOYYaAIOIMMHUCS YMEHHUSIMHU MPOBOJUTH KOCBEHHBIE H3MEPEHUS,
WCCIIEIOBAHMS 3aBUCUMOCTEH (PU3UYECKUX BETUYHUH U MOCTAHOBKY OIBITOB IO
MPOBEPKE MPETIOKEHHBIX TUTIOTE3.

bonbmioe BHUMaHME ynensieTcsl PEHICHHUI0 PacuETHBIX M Ka4eCTBEHHBIX
3anad. [Ipy oToM Asst pacu€THBIX 3a/1a4 IPUOPUTETOM SIBIISIOTCS 3a/1a4U C SIBHO
3alaHHOM  (PU3UYECKOM MOJENbIO, TMO3BOJISIONIME TMPUMEHSTh H3yYEHHbIE
3aKOHBI U 3aKOHOMEPHOCTH KaK W3 OJHOTO pasjelia Kypca, Tak U WHTETPUPYS
3HaHWA W3 pa3HbIX pazaenoB. [l KadyecTBEHHBIX 3aJad TMPUOPUTETOM
ABIISIOTCS 3aJaHUs HAa OOBSICHEHHWE TMPOTEKaHWS (PU3NUCCKUX SIBICHUNA W
MPOIIECCOB B OKPYXKAIOIIEH >XKU3HU, TpeOyrolue BbIOOpa (HU3NYECKON MOACIH
JUIS CUTYalluy TPAKTHKO-OPUEHTHPOBAHHOTO XapaKkTepa.

B coorBerctBun ¢ TtpeboBanusimu PI'OC COO k wmaTepualibHO-
TEXHUYECKOMY OOecreueHu0 ydeOHOro rmporiecca 0a30BBIM YpOBEHb Kypca
GbU3UKM Ha YpPOBHE CpEeAHEro oOIero oOpa3oBaHUs JOJDKEH H3y4aThCS B
YCIOBUSX MPEIMETHOTO KaOuHeTa (PM3UKHU WM B YCIOBHSIX HHTETPUPOBAHHOTO
KaOWHeTa NpPEeIMETOB €CTECTBEHHO-HAy4YHOro nukia. B kabuHete Qu3uku
JOJKHO OBITh HEOOXOAMMOE J1abOpaTopHOEe OOOPYAOBAaHUE JJISl BBINOJIHEHUS
yKa3aHHBIX B MporpamMMme Mo (PHU3MKE yUYEHWYECKUX MPAKTUYECKUX padboT u
JEMOHCTPALIMOHHOE 000pYyI10BaHHE.

JleMoHcTpaninoHHoe obopynoBaHue ¢GOpMUPYETCS B COOTBETCTBUM C
NPUHLIAIIOM MHWHUMAJIBHON JOCTaTOYHOCTH M 00eCleYrBaeT TOCTAaHOBKY
MEPEUYNCIICHHBIX B MporpaMMe Mo (U3UKe KIFOYEBBIX JAEMOHCTpAIMid s
UCCIICJIOBAaHMUSI HM3y4aeMBbIX SIBICHUH MW TIPOIECCOB, OMIUPHUUECKUX U
(GyHIaMEHTAIBHBIX 3aKOHOB, HX TEXHUYECKUX MPUMEHEHH.

JlaGopatopHoe 0OOpyIOBaHHE JIsI YYEHUUECKUX NPAKTUUYECKUX padoT
dopMupyeTcs B BUJE TEMAaTHIECKUX KOMIUIEKTOB M 00€CIIeYMBACTCS B pacuéTe
OTHOTO KOMIUIEKTa Ha JBYX OOydYarommxcs. TeMaTH4YecKhe KOMIUICKTHI
71a00paTOPHOTO 0OOPYIIOBAHUS JOJKHBI OBITh MOCTPOEHBI HA KOMIUIEKCHOM



HCIIOJIb30BaHNUU AaHAJIOTOBBIX M HHU(PPOBBIX MPUOOPOB, & TAKIKE KOMITBIOTEPHBIX
M3MEPUTENIbHBIX CUCTEM B BHJIE ITU(PPOBBIX JT1a00paTOPUid.
OCHOBHBIMU 1IETIIMU U3YYE€HUS (PU3UKHU B 0OIIEM 00pa30BaHUU SIBISIFOTCS:

dbopMupoBaHrEe WHTEpECa M CTPEMIJICHHS OOYYaIOMUXCS K HAYIHOMY
M3YYCHUIO TPUPOJIBI, PA3BUTHE WX HHTEIUICKTYAIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEN;

pa3BUTHE TMPEACTaBICHUH O HAYYHOM METOJ¢ TIO3HAHUS |
dbopMHpOBaHHE HCCIEAOBATEIIBCKOTO OTHOIIEHUS K OKPYXAIOIIUM
SIBJICHUSIM;

dbopMHupoBaHWE HAYYHOTO MHUPOBO33PECHHS KaK pe3ysibTara MU3y4CHUS
OCHOB CTPOCHHS MaTepuu U (PyHIaMEHTAIBHBIX 3aKOHOB (PH3UKH;
dbopMupoBaHWe YyMEHUN OOBSCHATH SIBICHUS C HCIOJb30BAaHUEM
(u3HUeCKNX 3HAHUHM M HAYIHBIX JOKA3aTeIbCTB;

(bopMHupoBaHUE TIPEACTABICHUN O POJU (DU3UKH JIJIST PA3BUTHUS IPYTHUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTHH.

JlocTrkeHne STUX 1ejiei o0eceunBaeTcsl peleHHEM CIIEAYIONNX 3a1a4 B
npoIiecce n3ydeHus kypca (U3MKU Ha YPOBHE CPEIHETO 00111er0 00pa3oBaHus:

NpUOOpETEeHUE  CUCTEMbl  3HaHUW 00  OOmHUX  (PUBHYECKUX
3aKOHOMEPHOCTSIX,  3aKOHaX,  TEOpHUAX, BKJIIOYAas  MEXAHHUKY,
MOJIEKYJIIPHYIO (DU3HKY, 3JIEKTPOJUHAMUKY, KBAaHTOBYIO (U3UKY U
AIIEMEHTHI aCTPOPU3UKH;

(popMHpOBaHWE YMEHUN MPUMEHATH TEOPETHUYECKUE 3HAHUS s
0ObsICHEHUST (PUBMYECKUX SBJICHUW B MPUPOAE U [JIsi TPUHATHUS
MPAKTUYECKUX PEIICHUHN B MOBCEIHEBHOW KU3HU;

OCBOCHHME CIIOCOOOB pEUIEHUS pPa3IMYHbIX 337a4 C SBHO 3aJaHHOU
(¢u3nuecKoil MOJENbI0, 3a4ad, MOJAPA3yMEBAIOIINX CAMOCTOSITEIIbHOE
co3gaHue GU3NUEeCKO MOJENH, aJIeKBAaTHOW YCIOBUSIM 3aJ1a4H;
MOHUMaHUE (PU3UYECKUX OCHOB M MPUHIUIIOB JIEHCTBHS TEXHUYECKUX
YCTPOMCTB M  TEXHOJOTMYECKHUX TMPOLECCOB, HUX BIMSHUSA Ha
OKPY’KaIOIIYIO Cpeny;

OBJIAJICHUE METOJAaMU CaMOCTOATENbHOTO IIJIAHUPOBAHMS M IIPOBEICHUS
(U3HUECKUX 3KCIEPUMEHTOB, aHAJIW3a U UHTEPHPETALUA HHPOPMALIUH,
onpeaeneHus JOCTOBEPHOCTH MOTYYEHHOTO pPe3yJIbTara;

CO3JaHue  yCIOBUWA 1 Pa3BUTHS  yMEHUU MPOCKTHO-
HCCJIEI0BATENILCKOM, TBOPUECKOU IESITETbHOCTH.

Ha usyuyenue ¢usuku (6a30BbIii ypOBEHb) Ha YPOBHE CpPEIHEro OOILIEro
obOpazoBanus orBoautcs 136 vacos: B 10 kiacce — 68 yacoB (2 yaca B HEZEINIO),
B 11 xmacce — 68 yacoB (2 yaca B HEZIEINIO).

[Ipemmaraemeiii B mporpamMme 1o (U3MKE IEePEUYCHb JIA0OPATOPHBIX H
MPAKTUICCKUX PadOT SBJISAETCS PEKOMCHJIOBAHHBIM, YYHTENb JeJIaeT BBIOOD
IIPOBEICHUS JTA0OPATOPHBIX PAOOT M OMBITOB C YYETOM WHIUBUIYATbHBIX
ocoOeHHoCTe| oOyyJarouuxcs.



COILEPKXAHUE OBYUYEHUASA
10 KITACC

Pa3znen 1. ®u3nuka ¥ MeTOAbI HAYYHOI'0 O3HAHUA

®u3uka — Hayka o npupozae. Hayunsle METONBI MO3HAHUS OKPYKAIOIIETO
mupa. Ponp 3KcnepuMeHTa W TEOpMHM B MPOLECCE NO3HAHMS IPUPOJIBIL.
DKCTIEpUMEHT B (PU3HUKE.

MopnenupoBanue (U3NUECKUX SIBJIEHUH U npoleccoB. HayuHble runoTessl.
duzuyecknue 3aKOHbl M TEOpUU. ['paHHIBI TPUMEHUMOCTH (U3HUECKUX
3aKOHOB. [[pMHIIMIT COOTBETCTBUSI.

Ponb 1 MecTo ¢usuku B OPMUPOBAHUN COBPEMEHHON HAy4YHON KapTHUHBI
MHpA, B IPAKTUYECKOU IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBele U UU(POBBIE H3MEPUTENIbHBIE MPUOOPHI, KOMIBIOTEPHBIE
JATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBuxeHue. OTHOCUTEIBHOCTh MEXaHUYECKOTO JIBUKEHUS.
Cucrema orcuéra. Tpaekropusi.

[Tepememnienue, ckopocTh (CpeaHsisi CKOPOCTh, MTHOBEHHAs: CKOPOCTh) U
YCKOpEHHE MaTepHalbHOM TOYKH, UX MPOEKIUU HA OCHU CHUCTEMbl KOOPJAMHAT.
CioxxeHue nepemMeneHnil U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOPEHHOE MPSMOJUHEWHOE ABMXKeHue. ['paduku
3aBUCHUMOCTH KOOPJIMHAT, CKOPOCTU, YCKOPEHUS, IMyTH U TMepeMellecHus
MaTepUaIbHOM TOYKH OT BPEMEHH.

CBoOosHOE TIasieHne. Y CKOpeHUe CBOOOIHOTO MaiCHUSI.

KpuBonuueitnoe nBuxeHue. JIBWKEHHME MaTEPUAIBHOM TOYKH IO
OKPYXHOCTH C MOCTOSSHHOM TI0 MOIYJII CKOPOCTBHIO. YTJOBas CKOpPOCT,
nuHeWHas ckopocTh. Ilepuon u yactota oOpamieHus. lleHTpocTpemuTeabHOE
YCKOpEHHUE.

TexHuyeckue yCTpONUCTBA M MPAKTUYECKOE MPUMEHEHUE: CIHIOMETP,
JBIKEHUE CHAPSIOB, IIEMHBIC U PEMEHHBIE TIepeadH.

Jlemoncmpayuu

Monenn CHUCTEMBbI oTCcuéTa, WJUTIOCTpALIUS KMHEMaTUYECKUX
XapaKTEPUCTUK JBUKECHHUS.

[IpeobpazoBanue ABUKEHUN ¢ UCTIOJIb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tamenue Ten B BO3yXe U B pPa3peKEHHOM MPOCTPAHCTBE.

HaOnronenue nBukeHus Tena, OpPOIICHHOTO IMOJ[ YIJIOM K TOPU30HTY U
TOPU30HTATBHO.

N3mepenne yckopeHusi CBOOOHOTO MaCHUs.

HanpagpieHnue ckopocTu mpu ABUKEHUU 110 OKPYKHOCTH.

Vuenuueckuii axcnepumenm, nabopamopmsie pabomol

N3ydyeHne HEpaBHOMEPHOTO JBHXKEHUSI C IEJIbI0  ONpeeIeHUs
MTHOBEHHOW CKOPOCTH.

UccnenoBanue COOTHOIIECHUS MEXIY MyTSAMH, MPONUIAECHHBIMU TEJIOM 3a
MOCJIeI0BaTeIbHBIE pPaBHBIE MPOMEXKYTKH BPEMEHHM MPHU PABHOYCKOPEHHOM
JBIKEHUU C HAYaJIbHOM CKOPOCTHIO, PABHOU HYJIIO.

N3ydyeHne nBMKEHUS IApUKA B BA3KOMN KUIKOCTHU.

N3yuenune aBMxKEHUS Tena, OPOIIEHHOTO TOPU30OHTAIBHO.



Tema 2. lunamuxa

[Ipuauun  otHocutenvbHOCTH [amunesa. IlepBeii  3akoH  Herotona.
NHepunaibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepno3uuuu cui. Bropoil 3akoH
Herorona pma wmarepuanpHOM TOYkM. Tperut 3akoH Herootona i
MaTepUalIbHBIX TOYEK.

3akoH BcemupHOro tsiaroreHus. Cuna Tsokectu. IlepBasg kocmuyeckas
CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Buasl Tpenust (IOKos, CKOJbXEHUs, kKaueHwus). Cuiia TpeHus.
Cyxoe tpenue. Cuia TpeHHs CKOJBXKEHHS U cujia TpeHus nokos. Koaduiment
TpeHus. Cuia CONpOTUBIIEHUS IPH IBH)KEHUH TEJa B )KUIKOCTH WUJIU Ta3e.

[locTynarenbHOE M BpalllaTeIbHOE IBHXKEHHE a0COIIOTHO TBEPAOTO TeEa.

MoOMEHT cuiibl OTHOCHUTENIBHO ocu BpamieHus. [lmewo cumbl. YcnoBus
paBHOBECUS TBEPAOTO TEJIA.

TexHuueckue ycTpOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: MOAIIUITHUKH,
JBUYKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHMEe MHEPIUN.

CpaBHeHME MacC B3aUMOJICMCTBYIOIINX TEJL.

Bropoii 3akon HeroToHa.

N3mepenne cuil.

CiioxkeHune CHiL.

3aBUCUMOCTb CHJIBI YIIPYTOCTH OT Ae(hOpMAaLIIH.

HeBecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U TTAJICHUH.

CpaBHEHHE CUJT TPEHHSI IOKOSI, KAUEHHS U CKOJIbKEHUSI.

VYcaoBus paBHOBecHs TBEPAOTO Tena. Buasl paBHOBeCHS.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomol

N3yuenue ABMxKEHUs1 OpyCcKa M0 HAKJIOHHOW MJIOCKOCTH.

HccnegoBanue 3aBUCMMOCTH CHJT YIIPYTOCTH, BOBHUKAIOIIUX B MPY>KUHE U
PE3MHOBOM 00pa3siie, oT ux aedopmaruu.

UccnegoBanue ycnoBuil paBHOBECUA TBEPAOIO TeEJa, HMEIOUIETO OCh
BpAallICHMUS.

Tema 3. 3akonsl coxpanenus 6 mMexanuke

NMnynbc MarepuanbHOM TOYKH (Teslda), CUCTEMbl MaTe€pUabHBIX TOYEK.
NmMnynbe cuiibl 1 U3MEHEHUE MMITYJIbCA TeJla. 3AaKOH COXPAHEHHsI MUMITYJIbCA.
PeakTuBHOE IBHKCHUE.

PaboTa cuiibl. MOIITHOCTD CHJTBI.

Kunernueckasi sHeprusi mMaTepuajlbHOM TOukd. TeopemMa 00 M3MEHEHHH
KUHETUYECKOW YHEPTUH.

[ToTennmanbHas SHEPTUA. [ToTenmanbHas BHEPrus  YIpyro
neopMUpOBaHHON mpyXuHbl. [loTeHIManbHas SHeprust Tena BOJMU3U
OBEPXHOCTHU 3E€MIIH.

[loTeHnumanbHple W HEMOTEHUUANbHblE  cUJbl.  CBs3b  pabOTHI
HEMOTEHIMAIBbHBIX CUJI C U3MEHEHUEM MEXaHWYECKON PHEPruu CUCTEMBbI Te.
3aKOH COXpaHEHHS] MEXaHUYECKOW SHEPTUU.

VYrpyrue u Heynpyrue CTOIKHOBEHUS.

TexHnueckue ycTporuCTBa U MPAKTUUECKOE TPUMEHEHHUE: BOJOMET, KOTIED,
NPYXUHHBIN MUCTOJET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.



PeaktnBHOE nBUXEHUE.

[lepexo NOTEHIHATILHON 3HEPTUU B KHHETHYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, 1adopamopivie pabomul

N3yyeHue aOCOIIOTHO HEYNPYIroro yjaapa ¢ HOMOUIBIO JIBYX OJMHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanue cBsi3u pabOTBl CHIIBI C HM3MEHEHHEM MEXaHUYECKOM
SHEPIuM Teja Ha IPUMEPE PACTIKEHNS PE3UHOBOIO KIyTa.

Paszpnen 3. MosekyasipHas pu3nKa 1 TEPMOAUHAMMKA

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE TOJIOKEHUS MOJEKYJISIPHO-KMHETHUECKOW TEOpHUH H  HUX
ompITHOE oOOOCHOBaHWE. bpoyHoBckoe nBmwkenue. Jubdysmus. Xapaxrep
JIBWKEHUSI W B3aMMOJCHCTBUSA YacCTHI[ BemecTBa. MoOAEIM CTPOECHUSA Ta3o0B,
KUAKOCTEN M TBEPIBIX TE€N U OOBSICHEHUE CBOMCTB BEILECTBA HA OCHOBE 3THX
Mojzene. Macca u pasmepel Mosekys. KommuectBo BemectBa. IlocTosiHHas
ABorazapo.

TermoBoe paBHOBecue. Temmepatypa u e€ wusmepenue. Illkana
temneparyp Llenscus.

Mopens wuaeanbHoro ra3za. (OCHOBHOE ypaBHEHHME MOJIEKYJISIPHO-
KHMHETUYECKOW TEOpUHU HIeaIbHOro ra3a. AOCONIIOTHAs TeMIlepaTypa Kak Mepa
CpEIHEN KWHETUYECKOM >HEPTUM TEIUIOBOrO JBWXEHMS 4dactul rasa. [llkana
temneparyp KenbsBuHa. ['a3oBele  3akoHbl. YpaBHeHne MenzaeneeBa—
Knaneiipona. 3akon [anerona. M3omponeccsl B HACaIbHOM T'a3€ C MTOCTOSHHBIM
KOJMYECTBOM  BellecTBa. ['paduueckoe MpeAcTaBICHUE  HU30MPOIECCOB:
M30TepMa, H30X0pa, n3odapa.

TexHuyeckue yCTpOMCTBA M MNPAKTUYECKOE TNPHUMEHEHUE: TEPMOMETP,
OGapomerp.

Jlemoncmpayuu

OnbIThI, JOKa3bIBAIOIIME JUCKPETHOE CTPOCHHUE BemlecTBa, (ororpaduu
MOJIEKYJI OpTaHUYECKUX COEIMHEHU.

OnbIThl 110 U PY3UN KUAKOCTEN U ra30B.

Mopens OpOyHOBCKOTO JBUKEHUS.

Mopens onbita lITepHa.

OnpIThI, JTIOKa3bIBAIOIINE CYILIECTBOBAHHE MEXMOJIEKYIISIPHOTO
B3aUMOJICCTBHUSI.

Mopgaenb, WTIOCTpUpYOLIas IPUPOAY AABICHUS T'a3a HA CTEHKU COCY/a.

OnpIThl, WUTIOCTPUPYIOUIUME YpPaBHEHUE COCTOSHMS HACAIBHOIO rasa,
U30IPOLIECCHI.

Vuenuueckuii axcnepumenm, nabopamopmsie pabomol

OnpeneneHre Macchl BO3AyXa B KIACCHOW KOMHAaTe HA OCHOBE U3MEpPEHUN
00bEMa KOMHATBI, 1aBJICHUS U TEMIIEpaTyphl BO3yXa B HEH.

HccnegoBanne  3aBUCUMOCTH  MEXAYy  [apaMeTpaMud  COCTOSIHUS
Pa3peKEHHOr0 Trasa.

Tema 2. OcHoevl mepmoouHamuxu

TepMoanHaMuuecKas CHUCTEMA. BuyrpenHnss DHEPrus
TEPMOJIMHAMMYECKOW CHUCTEMbl M crnocoObl €€ wu3MmeHenus. KoimuecTBo
TEIJIOTHl U paboTa. BHYTpeHHss1 3HEprusi 0JHOATOMHOTO HICAIbHOrO Ta3a.
Bunbl Tennonepeaaun: TEMIONPOBOIHOCTh, KOHBEKIIUS, U3TydyeHHUE. Y IenbHas
TEMI0EMKOCTh BellecTBa. KoinuecTBo TEmIOThI MpH TeIionepeaaye.



[lonsiTue 06 ammabatHoMm mpouecce. llepBblil 3aKOH TEPMOAUHAMUKH.
[IpumeneHne mepBoOro 3aKkoHa TEPMOIAMHAMUKH K m3omporeccam. I'papudeckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHamuku. HeoOpatmMocTh po1IeCCOB B IPUPOJIE.

TerutoBple  mamuHbl.  [IpuHOMOBI  AEHCTBUSA  TEIJIOBBIX — MAIIKH.
[IpeoOpa3zoBanusi SHEPTUH B TEIUIOBBIX MammHaX. Koah@dUIMEHT 1MoIe3HOTOo
neucTBus TeruioBod MamuHbL. [{ukn KapHo u ero xoaddumueHT mone3Horo
ACHCTBHS. DKOJIOTUYECKUE MPOOIEMBI TEIIOIHEPTETUKH.

TexHuyeckne yCTpOWCTBA W MPAKTUYECKOE MNPUMEHEHHUE: JBUTATEIb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAUIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

W3menenne BHYTpEHHEH SHEPTHH Tella MPU COBEPIICHUU PaOOTHI: BBIJIET
MpoOKK M3 OYTBUIKU MOJ ACHCTBUEM CXATOTO BO3AyXa, HarpeBaHue spupa B
JATYHHOU TpYOKe IMMyTEM TpeHUs (BUACOAEMOHCTPALIMS).

WN3meHenne  BHYTpEHHEW  3Hepruu  (TeMmmeparypbl) Tela  IpHU
TeIIonepeaaye.

OnbIT Mo aanabaTHOMY pacCUIMPEHUIO BO3AyXa (OMBIT C BO3AYLIHBIM
OTHHBOM).

Mopaenun mapoBoil TypOWHBI, JBHUrarelis BHYTPEHHErO0 CropaHus,
PEaKTUBHOTO JIBUTATEIS.

Vuenuueckuii skcnepumenm, nabopamopmusvie pabomol

N3mepenne yaenpHON TEIITOEMKOCTH.

Tema 3. Acpecamuvie cocmoanusn eeuyecmea. Pazoevie nepexoovl

[TapooOpa3oBanue u KoHjaeHcanusa. Mcnapenue u kunenue. AOCOMIOTHAs
Y OTHOCHUTEIIbHAsI BJIAXHOCTh BO3AyXa. HacellieHHbINM nap. Y aenpHas TemiaoTa
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT J1aBJICHUSI.

TBépnoe teno. Kpucramimueckue u aMmopdHble Tena. AHU30TPONHUS
CBOMCTB KpucTawioB. JKuakue kpucramibsl. COBpEMEHHBIE MAaTEPHUAIIBL.
[InaBneHue u KpucTayu3anus. Y neapHas Teriora miasieHus. CyonuManus.

VYpaBHeHuE TEMI0BOTO OanaHca.

TexHuyeckre ycCTpoOWCTBA U MPAKTUUECKOE MPUMEHEHHUE: TUTPOMETP U
MICUXPOMETP, KAIOPUMETP, TEXHOJIOTUU TTOJTYYEHHUSI COBPEMEHHBIX MaTEPHAaIOB,
B TOM YHCJI€ HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoOICTBa HACBIIICHHBIX APOB.

Kunenue npu noHW>KEHHOM J1aBJICHUMU.

CnocoObl U3MEPEHUS BIAXKHOCTH.

HaGnronenue HarpeBanust v IJIaBJIEHUSI KPUCTAJUIMUECKOTO BEIIECTBA.

JleMoHCTpalus KpUCTaIoB.

Vuenuueckuii akcnepumenm, nabopamopmsie pabomol

N3mepenrie OTHOCUTENIbHON BIAXKHOCTH BO3/1yXa.

Pa3znen 4. DiaeKkTpoAMHAMMKA

Tema 1. dnekmpocmamuxa

DnekTpu3anms Tela. OJEKTpUYEeCKUMi 3apsa. JBa BHAA SJIEKTPUYECKHUX
3apsaoB. [IpOBOMHUKH, NUAJIEKTPUKUA U MOJTYTPOBOJHUKH. 3AKOH COXPAHEHUS
AIEKTPUYECKOTO 3apsa.

Bzaumopeiicteue 3apsgoB. 3akoH Kynona. ToudeuHblil 3i€KTpUYECKUI
3apsa. DnekTpudeckoe nosie. Hanpspk€HHOCTH anekTpudeckoro noss. [Ipuauun
CYIEPIO3ULINU DIIEKTPUUYECKUX TIOJIEH. JInHun HANPSHKEHHOCTH
3JIEKTPUYECKOTO IOJIS.



Pabora cun osnekrpocratnueckoro mosis. I[lorennman. Pa3HocTh
MMOTEHUHAIOB. [IpOBOOHUMKM W IUANEKTPUKUA B DIIEKTPOCTATUYECKOM IIOJIE.
JlusnexTpryeckast MpOHULAEMOCTb.

DIEKTPOEMKOCTb. Konnencatop. DIIEKTPOEMKOCTh MIJIOCKOTO
KOHJIEHCATOpa. DHEPIus 3apsHKEHHOr0 KOHAEHCcaTopa.

TexHuyeckue ycTpoWCTBAa M NPAKTUYECKOE NPUMEHEHHME: DJIEKTPOCKOIL,
AIIEKTPOMETp, JJICKTPOCTaTHYECKas 3alluTa, 3a3eMJICHHE JJIEKTPOIPHOOPOB,
KOHJIEHCATOp, KOIIMPOBAJIBHBIN anmapar, CTpPyHHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M MIPUHLIAI IEUCTBUSA JIEKTPOMETPA.

B3auMoericTBre HA3NEKTPU30BAHHBIX TEIL.

DJIEKTPUYECKOE TI0JIC 3aPSKEHHBIX TEl.

[IpoBOAHUKH B 3IEKTPOCTATUYECKOM IOJIE.

DIIEKTPOCTATUYECKAS 3aIUTA.

JIMDAEKTPUKH B 3IEKTPOCTATUYECKOM MOJIE.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOTO KOHJAEHCATOpa OT IUIOLIAIU
IJTACTHH, PACCTOSHUS MEXIY HUMU U JUAJIEKTPUYECKONU MPOHNUILIAEMOCTH.

DHeprus 3apsHKEHHOI0 KOHAEHCATOPA.

Yuenuueckuii skcnepumenm, nabopamopmsvie pabomul

N3mepenne 35eKTpOoEMKOCTH KOHIEHCATOPA.

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

DIJIEKTPUYECKUN TOK. YCJOBHS CYHIECTBOBAHUSA JJIEKTPUUYECKOTO TOKAa.
Hctounuku Toka. Cuia Toka. [IoCcTOSITHHBIN TOK.

Hanpsoxkenune. 3akon OMa 11 y4acTka LEenu.

DJIEKTPUYECKOE CONPOTHUBJIECHUE. YEIBHOE CONPOTHBIICHUE BEIIECTBA.
[TocnenoBarenpHOE, TApaIENBHOE, CMEIIAHHOE COEINHEHUE TIPOBOIHUKOB.

Pabora osnextpuyeckoro Toka. 3akoH JDxoyng—Jlenna. MoiHOCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOJABUXKYIAsi CHJIA U BHYTPEHHEE CONPOTUBIICHHE UCTOYHHUKA TOKA.
3akoH Oma 11 TOJNHOM (3aMKHYTOW) 3iekTpuueckol nenu. Kopotkoe
3aMbIKaHHE.

DJIEKTPOHHAas  NPOBOJMMOCTH  TBEPABIX  METAUIOB.  3aBUCUMOCTH
CONPOTHUBJIEHUSI METAIIOB OT TEMITEpaTypbl. CBEPXIPOBOIUMOCTb.

DIIEKTPUYECKHAN TOK B BakyyMe. CBOKMCTBA AIEKTPOHHBIX ITyYKOB.

[MonynpoBonuuku.  CoOcTBeHHass M MOpPUMECHas  MPOBOAUMOCTD
MoJynpoBoAHUKOB. CBoiicTBa p—N-niepexona. [1omynpoBoIHUKOBBIE TPUOOPBHI.

DJIEKTPUYECKHI TOK B PpacTBOpax M pacCIUlaBax dJIEKTPOJIUTOB.
DIIEKTPOIUTHYECKAS JUCCOUUALINS. DIEKTPOIH3.

DIIEKTpUUECKU TOK B razax. CaMOCTOATENbHBIM U HECAMOCTOSTEIbHBIN
pa3psan. Monuus. [Lnazma.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: aMIIepMeETp,
BOJILTMETP, PEOCTaT, MCTOYHUKH TOKa, BJIEKTPOHArpeBaTeibHbie NPUOOPHI,
ANIEKTPOOCBETUTEIbHBIE MPUOOPHI, TEPMOMETP COIMPOTHUBICHHS, BAKYyMHBIN
IUON, TEPMUCTOPbl U (POTOPE3UCTOPHI, MOJYNPOBOJHUKOBBIA  IHOJ,
rajbBaHHKA.

Jlemoncmpayuu

N3MepeHne cuitbl TOKA U HATIPSHKEHUSL.

3aBUCHUMOCTh CONPOTHBIICHUS UMJINHIPUYECKUX NPOBOJHUKOB OT JIJIMHBI,
IJIOIIA/IN TTONIEPEYHOTO CEYEHHUS M MaTepuaa.

CmeniaHHOE COeAMHEHNE TPOBOJHUKOB.



[Ipsamoe wu3mepeHue sneKTpoABHKyLIEH cuibl. KopoTkoe 3aMblKaHue
raJIbBAHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTH COIPOTHUBIICHHS] METAJIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB AIIEKTPOIUTOB.

HckpoBoit pa3psaa U IpOBOAUMOCTB BO3/1yXa.

OOHOCTOPOHHSISI NPOBOAUMOCTD TUOAA.

Yuenuueckuii sxcnepumenm, 1adopamopivie pabomul

N3yyeHne cMemaHHOro COEIMHEHNS PE3UCTOPOB.

N3mepenne 3IeKTpOABIKYILIEH CHUIIbI HICTOYHUKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

Hab6nronenue amektposmsa.

MexnpeaMeTHble CBA3H

N3yuenue kypca ¢pusuku 6a30Boro ypoBHs B 10 Ki1acce oCyIlecTBISETCS C
YU4ETOM COAEPKATEIbHBIX MEXIPEIMETHBIX CBS3€H C KypcaMH MAaTeMaTHKH,
OMOJIOTHUH, XUMUH, Teorpadyuy U TEXHOJIOTUH.

Meowxcnpeomemnvie nonsimusi, CBSI3aHHBIE C U3YYEHHUEM METOJ0B HAyYHOIO
MMO3HAHUS: SIBJICHUE, HAYYHBIN (haKT, Tunoresa, Gu3nuecKas BEJIMYMHA, 3aKOH,
TEOpHsl, HaOIIOAEHUE, SKCIEPUMEHT, MOJEIHPOBAHNE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: penieHHWE CHCTEMbl YpaBHEHUM, JHMHEWHAass (QYyHKUUA,
napabosia, runepoosa, uX TpadUKd U CBOMCTBA, TPUTOHOMETPUUECKUE
GyHKUIHHA: CUHYC, KOCHHYC, TaHT€HC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPUUYECKOE TOKIECTBO, BEKTOPBI U X MPOEKIMH HA OCH KOOpPAUHAT,
CJIO’KEHUE BEKTOPOB.

buonocua: mexaHuyeckoe IBWKEHUE B JKMBOM mpuponae, auddysus,
OCMOC, TEIJIOOOMEH >KMBBIX OPraHu3MOB (BUABI TEIUIONEpPENAUH, TEILIOBOE
PaBHOBECHUE), JIEKTPUUYECKHE SBICHUS B )KMBOU MPUPO/IE.

Xumus: TACKPETHOE CTPOEHUE BEILECTBA, CTPOCHHUE aTOMOB M MOJIEKYJ,
MOJIb BEILIECTBA, MOJSpHAs Macca, TEIUIOBbIE CBOMCTBA TBEPHABIX Tell,
KUAKOCTEH U Tra3oB, JIEKTPUUYECKHE CBOMCTBA METAJUIOB, JJIEKTPOIUTHYECKAS
JUCCOLIMAIINS, TaJbBAHUKA.

l'eocpagusa: BnaxXxHOCTb BO3/1yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonozus: mpeoOpa3zoBaHUE ABUKEHUHN C UCIIOJIb30BAaHUEM MEXaHU3MOB,
y4€T TpEHUs B TEXHUKE, MOJILIMIIHUKH, HUCIOJIb30BAHHE 3aKOHA COXPaHEHUS
UMITyJibCa B TE€XHUKE (pakeTa, BOJOMET M JPYrHe), ABUTATENb BHYTPEHHETO
cropanusi, napoBasi TypOuHa, OBITOBOM XOJOJIWJIBHUK, KOHIMIIMOHED,
TEXHOJIOTUM  TOJYYEHUS COBPEMEHHBIX MaTepUaJioB, B TOM  YHCIE
HAaHOMATEpHAJIOB, W  HAHOTEXHOJOTHUH,  BJIEKTPOCTATUYECKAs  3aIluUTa,
3a3E€MJICHUE AJIEKTPONPUOOPOB, KCEPOKC, CTPpYWUHBIN IIPUHTED,
AJNIEKTPOHArpeBaTebHble  NPUOOPBI,  IEKTPOOCBETUTEIbHBIE  HPHUOOPHI,
raJibBaHUKA.

11 KUIIACC

Paznen 4. DiaeKTpoAMHAMMKA

Tema 3. Macnummnoe none. IneKmpomMazHUMHAA UHOYKUUA

ITocrostHHble  MarHuTel. B3aumopencTBUE€  IOCTOSHHBIX  MAarHUTOB.
MarautHoe none. BekTtop MarHuTHOW MHAYKUMH. [IpuHIMN cynepnosuuuun
MAarHuTHBIX MoJiel. JINHMM MarHuTHOM MHAYKUMA. KapThHa TMHWI MarHUTHOU
WHIYKLIHUH NOJIS IOCTOSIHHBIX MAarHUTOB.

MaruutHOoe 10J€ NPOBOJHHMKA C TOKOM. KapTWHa JNWMHHN HMHIYKIUU
MAarHUTHOIO IOJIA JUIMHHOIO IIPSAMOIO IMPOBOJHMKA U 3aMKHYTOI'O KOJIBLIEBOIO



MIPOBOJIHMKA, Karymkud ¢ TokoM. OmblT Opcrena. BsaumopeiicTBue
MIPOBOJTHUKOB C TOKOM.

Cuna Amrepa, €€ MOIyJIb U HallpaBJICHUE.

Cuna JlopeHia, €€ Moayidb M HampaBieHUE. [[BrkeHue 3apsKeHHOU
YaCTULIBI B OJHOPOJHOM MarHUTHOM nojie. PaGota cuibl JlopeHna.

SIBneHHME DIEKTPOMAarHWTHOM MHAYKUHMH. [IOTOK BEKTOpa MarHWTHOU
MHIYKUUU. OJEKTPOABMKYILNAS CUiIa WHAYKUUU. 3aKOH 3JIEKTPOMAarHUTHON
nHaykuuu Papanes.

BuxpeBoe anekTpuyeckoe mojie. DIEKTPOABUAKYINAS CUJIAa WHIYKIHU B
MIPOBOJIHUKE, IBUKYIIEMCS IOCTYNATEIBHO B OJHOPOJHOM MAarHUTHOM IOJIE.

IIpaBuino Jlenna.

NHOyKTUBHOCTh. SIBJIEHWE CaMOMHAYKIMH. OJIEKTPOABMXKYIAs CHUja
CaMOMHIYKIIHH.

DHeprusi MarHUTHOTO MOJISI KATYIIKH C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.

TexHuueckue yCTpOiCTBA M MPAKTUYECKOE MPUMEHEHHUE: IMOCTOSHHBIC
MarHuThl, 3JEKTPOMArHUTHI, 3JEKTPOJBHUIaTEIb, YCKOPUTEIH 3JIEMEHTAPHBIX
YacTHIL], UHIYKIIMOHHAS [1E€Yb.

Jlemoncmpayuu

OmneiT Dpcrena.

OTKIIOHEHHUE 3JIEKTPOHHOTO MyYKa MArHUTHBIM MOJIEM.

JIMHUY MHAYKIMY MAarHATHOTO TTOJISL.

B3anmonenicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuibl JIOpeHI1a Ha HOHBI SJICKTPOJIUTA.

SIBieHue 3JIEeKTPOMAarHUTHOM UHIYKUUH.

IIpaBuino Jlenna.

3aBUCUMOCTh  DJIEKTPOJABWKYIIEW CHJIBI HMHAYKIUU OT CKOPOCTHU
M3MEHEHUS! MArHUTHOTO MOTOKA.

SIBeHue caMOMHIYKILIMH.

Vuenuueckuii sxcnepumenm, 1abopamopmvie pabomut

N3yyeHne MarHuTHOTO MOJIsl KaTYIIKU C TOKOM.

HccnenoBanne eMCTBUS OCTOSIHHOTO MarHUTa HA PaMKy C TOKOM.

HccnenoBanue sIBJICHUS 3JIEKTPOMArHUTHOW UHIYKIUU.

Pa3znen 5. KoJsieOanust M BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUmMHble KO1e0AHUA

KonebarensHast cucrema. CBOOOIHBIE MEXAHUYECKHE  KOJIEOAHUS.
IMapmonuueckue konedbanus. [lepuon, yactora, amMmuTyaa u ¢gasza KojgeOaHui.
[IpyxuHHBII MAasITHUK. Marematnueckui MasiTHUK. YpaBHeHuE
rapMoOHUYECKHX KoJjiebanui. I[lpeBpailieHne HSHEPruv NpPU TAPMOHUYECKUX
KOJIeOaHUSIX.

Konebarenbupiii kOHTYp. CBOOOJIHBIC SJEKTPOMArHUTHBIC KOJICOAHHS B
UJeaTbHOM KOJie0aTeIbHOM KOHTYpe. AHAJIOTUS MEXAY MEXaHHUYECKUMH U
ANEKTPOMArHUTHbIMU KosieOanusmu. dopmyna TomcoHa. 3akoH COXpaHEHHS
SHEPIruu B HUJICAIbHOM K0JIe0aTeIbHOM KOHTYpE.

[IpencraBienne o0  3aTyxawmuMxXx  KojieOaHWsX.  BBIHYXXIEHHbBIC
MexaHuueckue Kojebanus. Pe3oHaHc. BBIHYXAEHHBIE 3JIEKTPOMAarHUTHBIC
KOJieOaHus.



[lepemenHnblii TOK. CUHYCOMJANbHBIA NEPEMEHHBIA TOK. MOIIHOCTh
MIEPEMEHHOI0 TOKAa. AMIUIMTYJHOE€ M JEHCTBYIOLIEE 3HAYEHUE CUJIbI TOKa U
HaIpsKEHUS.

Tpauchopmarop. IIpousBoncrso, nepenaya U notpedieHue
ANEKTPUYECKOM  SHEPrHMHM. OKOJOTMYECKME PHUCKM TNpPHU  MPOU3BOACTBE
aNeKTpo3Heprun. KynbTypa MCIoNb30BaHUs 3JIEKTPOIHEPIUU B MTOBCEIHEBHON
AKU3HH.

TexHuyeckue yCTpOMCTBA U NMPAKTUYECKOE NMPUMEHEHHUE: DIIEKTPUYECKUI
3BOHOK, T€HEPATOP NEPEMEHHOTO TOKA, TUHUU JIEKTpONepeaay.

Jlemoncmpayuu

HccnenoBanue mapamMeTpoB KoyeOaTeIbHOW CUCTEMBI (TIPYKUHHBIN WITH
MaTeMaTUYECKUI MasiTHUK).

Habnronenue 3aryxaromumx KojieOaHui.

UccnenoBanuie CBONCTB BBIHYK/ICHHBIX KOJICOaHUH.

Habmtonenue pezoHanca.

CB0OOOHBIE ANEKTPOMATHUTHBIE KOJIEOAHUS.

OcuumiorpaMMsl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHHS OT BPEMEHHM)
JUTSL JIEKTPOMArHUTHBIX KOJIEOaHUM.

Pe3onanc npu mociienoBaTENbHOM COEIMHEHHH PE3UCTOpa, KaTYLIKH
MHIYKTUBHOCTHU U KOHAEHCATOpa.

Mopenb TMHUY 3JIEKTpONEpeIayn.

Vuenuueckuii skcnepumenm, nabopamopmusvie pabomol

HccnegoBanue 3aBUCMMOCTH MEPUOJIa MaNbIX KOJeOaHUI rpy3a Ha HUTH
OT JIJIMHBI HUTU U MAaccChl Ipy3a.

HccnegoBanne TmepeMEHHOTO0 TOKAa B ILENM W3  [OCJEI0BATEIbHO
COEIMHEHHBIX KOH/IEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUNHbBLE 6OJIHbL

Mexanunueckrue BOJHBI, yclioBUsI pacnpoctpaHenus. Ilepuon. CkopocThb
pacnpocTpaHeHuss M JAjduHa BOJHBL. [lomepeuHble ¥ TPOJOJIBHBIE BOJIHBI.
WNurepdepenus u auppakuus MEXaHU4ECKUX BOJIH.

3ByK. CkopocTh 3ByKa. ' poMkocTh 3ByKa. BricoTa ToHa. TemOp 3ByKa.

DNEeKTPOMarHUTHBIE BOJIHBI. YCJIOBHSI H3JIYYEHHS BJIEKTPOMArHUTHBIX
BOJH. B3aumHas opuenTauust BekTopoB E, B, V B 3JIeKTpOMarHuTHON BOJHE.
CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH: OTPaKEHHE, MPEIOMIICHUE, TOJIIpU3aLIMS,
mugpakuus, uareppepeHus. CKOpoCcTh 3JIEKTPOMAarHUTHBIX BOJIH.

[IIkana 31eKTPOMAarHUTHBIX BOJIH. [I[puMeHeHre AIeKTpOMarHuTHRIX BOJIH
B TEXHUKE U OBITY.

[TpuHLMIIBI paIMOCBA3U U TENEBUACHUA. Panqnonokamnus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYIKAIOIIECH CPEbI.

TexHuueckue yCTpOMCTBA M MPAKTHUECKOE MPUMEHEHUE: MY3bIKaJIbHbIC
UHCTPYMEHTBHI, YJIbTPAa3BYKOBas MAarHOCTHKA B TEXHUKE W MEIUIMHE, pajap,
paguonpuEMHHUK, TEIEBU30p, aHTeHHa, Tenedon, CBU-meus.

Jlemoncmpayuu

OO6pa3zoBaHue U pacpOCTPaHEHUE MONIEPEUHBIX U MPOJIOJIbHBIX BOJIH.

Kone6momieecs Teo0 Kak HCTOYHUK 3BYKa.

Hab6nronenue orpakeHus: M NpeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Ha6nronenue nntepdepennu u qudpakiinii MEXaHUYECKUX BOJIH.

3BYKOBOW PE30HAHC.

HaGnronenue cBA3M IPOMKOCTH 3BYKa M BBICOTHI TOHA C aMILUTUTYJION U
4acTOTOM KOJeOaHUi.



HccrnenoBanne  CBOWCTB  JJIGKTPOMArHUTHBIX ~ BOJIH:  OTpa)K€HUE,
MpeioMIIEHUE, TOJSIpU3anus, AUPpakius, UHTepepeHITHs.

Tema 3. Onmuxa

I'eomerpuueckass ontuka. [IpsAmosMHENHOE pPacCHpOCTPAHEHUE CBETA B
oaHopoaHOM cpeae. JIyd cBera. ToueuHbIi HCTOYHUK CBETA.

OTtpaxxenue cBeta. 3akoHbI OTpaxeHus cBera. [locTpoenue n3o0paskeHui
B IJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPENOMJICHUS CBeTa. AOCONIOTHBIN
nokasarteisb npeaomienus. [lomHoe BHyTpeHHee oTpaxkeHue. [IpeaenbHblil yroa
ITOJIHOI'O BHYTPEHHETO OTPaKEHUS.

Hucnepcus ceeta. CiaoxHbli coctaB Oenoro cBeta. LBer.

ColOuparomyie ¥ pacceuBaronye JWH3bL. ToHkKass auH3a. POKycHOE
pacCTOsITHUE M ONTHYECKas Cuila TOHKOW JHH3bL. [locTpoeHne n3zoOpaxkeHuil B
coOMparolMX MW pacceuBalOmMX JuH3aX. Dopmyna TOHKOM  JIMH3BIL.
VBenauueHue, JjaBaeMoe JUH30M.

[Ipenensl NpUMEHUMOCTH TEOMETPUUYECKON ONITHUKH.

BonnoBass onrtuka. MuTepdepenuus cera. KorepeHTHble HCTOYHHKHU.
VYcaoBus HaOMOAEHUS MAaKCUMYMOB M MHHHUMYMOB B HHTEp(PEpEHLIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOT€PEHTHBIX HCTOYHHUKOB.

Hudpakusa ceeta. JudpaxuronHas pemérka. YcioBue HaOIIOACHUS
[JIaBHBIX MAaKCMMyMOB TIpM MaJ€HHMH MOHOXPOMATHYECKOIO CBE€Ta Ha
TU(PaKLIMOHHYIO PEIIETKY.

[Tonmapu3zanus cBera.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHE: OYKH, JIyma,
¢doToamnmapaTr, MPOCKIMOHHBIA amnmapar, MHUKPOCKOIN, TEJIECKON, BOJOKOHHAs
ONTHKA, TUPPAKIUOHHAS PEIIETKA, TOJIAPOU.

Jlemoncmpayuu

[IpsiMonuHeHOE pacnpoCTpaHEHUE, OTPAKEHUE M MPETOMIICHHE CBETA.
OnTuyeckue npudOpHI.

[TonHoe BHyTpeHHEe oTpaxkeHre. Mosiellb CBETOBOA.

UccnenoBanue cBONCTB N300pakeHUN B JTMH3aX.

Mopenn MUKpOCKOMa, TEIECKOIA.

Habmronenue natepdepeHunn crera.

Habnronenue audpakiinm ceera.

HaOnronenue nucnepcuu cBera.

[Tonmy4yeHue cnekTpa ¢ MOMOIIbIO TPU3MBI.

[Tomy4yenue cnekTpa ¢ mOMONIbI0 AUPPAKIUOHHON PEIETKY.

HabGnronenue nossipusaiivu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamopuvie pabomuol

N3mepenue nokazarens NpeOMICHHS CTEeKIIA.

UccnenoBanue cBONCTB N300pakeHUN B JTMH3aX.

HaOmronenue nucnepcuu cBera.

Pa3nen 6. OCHOBBI CIeHUAIBHON TEOPHH OTHOCUTEJILHOCTH
['paHvubl TPUMEHUMOCTH  KJIIACCHUYECKOM  MexaHuku. IlocTtynater
CIICIIMATIBHOW TEOPUM OTHOCUTEIILHOCTH: MHBAPUAHTHOCTH MOIYJISI CKOPOCTH
CBETa B BAKyyM€, IPUHLIUI OTHOCUTEIIbHOCTH DUHILTEIHA.
OTHOCUTENBHOCTh ~ OAHOBPEMEHHOCTH.  3aMEIJICHHWE  BpPEMEHU U
COKpAIIICHUE JIJTUHBI.
DHEPrusi U UMITYJIbC PEIATUBUCTCKON YaCTHUIIBI.



CBsi3p MacCchl C DSHEPrue€d W HUMITYJIbCOM PEISTUBUCTCKON YaCTHILIBI.
DHeprus NoKosl.

Pasznen 7. KanToBas ¢pusuka

Tema 1. Dnemenmovt K6AHM OGO ONMUKU

®ortonbl. dopmyna Ilmanka cBs3u sHepruu (HOTOHA C €r0 YaCTOTOM.
DHeprus U UMIyJbC POTOHA.

OtkpeiTue u uccnenoanue ¢otodrpdekra. Onbitel A. I'. Cronerosa.
3akonbl hoTodddexTa. YpaBHenue DitHmTelHa 11t poTtorddekra. «KpacHas
rpanuna» porosddexra.

JlaBmenue cBera. OnbiThl 1. H. JIeGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHnueckue yCTpOWCTBA M MPAKTHYECKOE NMPUMEHEHUE: (POTOIIEMEHT,
(doTomaTUMK, COJTHEYHAs Oarapes, CBETOANO/I.

Jlemoncmpayuu

®o103((PexT Ha YCTaHOBKE C LIMHKOBOU IJIACTUHOM.

Uccnenosanue 3akoHOB BHEMIHETO (HoToddeKTa.

CBeToaunon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atroma Tomcona. OnbiTel Pe3epdopaa mo paccesHuiO o -4acTHIl.
[lmanerapuas monens aroma. I[loctynmarel bopa. M3nmyyeHne u mornoiieHue
(OTOHOB IpU NEPEXOAE aTOMa C OAHOTO YPOBHSI SHEPrUU Ha JApyroil. Bumswl
cnekTpoB. CHIEKTp ypOBHEW 3HEPTUH aToOMa BOJAOPO/IA.

BonnoBeie cBorictBa wactuu. Bomuel ne bpound. KopmyckynspHo-
BOJIHOBOM AyaJIN3M.

CHOHTaHHOE U BBIHYXJACHHOE U3IIyYCHHE.

TexHuyeckre ycTporcTBa M MPAKTUYECKOE NMPUMEHEHUE: CIIEKTPAJIbHbIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBbIN KOMIIBIOTED.

Jlemoncmpayuu

Mogens onbita Pezepdopna.

Onpenenenue JJIMHBI BOJIHBI J1a3epa.

HaGnronenue nuHeWyaThIX CIEKTPOB U3ITyUEHHUS.

Jlazep.

Vuenuueckuii skcnepumenm, nabopamopusie padbonul

HaOmnronenue nuHeRyaToro crekTpa.

Tema 3. Amomnoe a0po

DKCNEepUMEHTBI, OKa3bIBAIOIINE CIOKHOCTh CTpoeHHs siapa. OTKpbITHE
pamuoaktuBHOCTH. OmnbiTel  Pe3epdopma 1o  ompeneneHu0  cocTaBa
paanoakTUBHOTO wu3nyuyeHus. CBoicTBa anbda-, Oera-, ramma-u3aydyeHus.
BnusgHue pagnoakTUBHOCTH Ha JKUBbIE OPTaHU3MBI.

OTtkpbiTHE TPOTOHA W HelTpoHa. HykinoHnHast Mmoaens siipa [elizenoepra—
NBanenko. 3apsan sapa. MaccoBoe uncio siapa. M3otomnsl.

Anbda-pacnaa. DJIEKTpPOHHBIA M MO3UTPOHHBIN Oera-pacnag. ['amma-
U3NTydyeHue. 3aKOH paIMOaKTUBHOTO pacnaja.

DHeprus CBsA3M HYKJIOHOB B siipe. SAnepHbie cuiibl. Jledext maccsl siapa.

SnepHble peakuuu. JleneHue U CUHTES s1ep.

Anepnswiii peaktop. TepmosinepHbiii cunTe3. [IpoGiemMbl U MEPCIEKTHUBBI
AJIEPHOM SHEPTeTUKU. DKOJOTUYECKHUE ACTIEKTHI SJIEPHOU SHEPTETUKHU.

DneMeHTapHble YacTUllbl. OTKPBITUE O3UTPOHA.

MeToapl HaOJIIOIEHUS ¥ PETUCTPALIUH SJIEMEHTAPHBIX YaCTHULL.



dyHIaMEeHTAIbHBIE B3aWMOJICHCTBUS. EMWHCTBO (HU3MYECKOW KapTHHBI
MHUpa.

TexHuyeckue yCTpOWCTBA U MPAKTUYECKOE MPUMEHEHHE: JO3UMETP,
Kamepa BunbcoHa, siaepHblil peakTop, aToMHasi 0oMoa.

Jlemoncmpayuu

Cu€TurK MOHU3HUPYIOIIHUX YACTHII.

Vuenuueckuii sxcnepumenm, 1abopamopusle pabomeol

HccnenoBanue TpeKoB 4acTHI] (110 TOTOBBIM (oTorpadusim).

Pa3nen 8. DiieMeHTHI aCTPOHOMMHU M ACTPOPU3NKH

Oranbl pa3BuTUs acTpoHoMuu. lIpukiIamHOE W MHPOBO33PEHUECKOE
3Ha4EHUE aCTPOHOMMUH.

Bug 3Bé3nnoro Heba. Co3Be3ausi, sipkue 3BE3/bI, IUIAHETHI, UX BUIUMOE
JBUKEHUE.

ConHeuHas cucrema.

Counnne. ConHeuHast akTUBHOCTh. McTtounuk sHeprum ConHua u 3BE3Z.
3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTHUKH. J[MarpamMma «CIIEKTpalbHBIM KJIacc —
CBETUMOCTB». 3BE3/BI TJIABHOM IOCIEA0BATENBHOCTH. 3aBUCHUMOCTh «Macca —
CBETUMOCTB» IS 3BE3] TJIABHOM IOCJIEN0BATENBHOCTH. BHYTpEHHEE CTpOEHHE
3BE31. COBPEMEHHBIE MPECTABICHUSA O IPOUCXOKIAECHNH U 3BoJronuu CoJiHIa
M 3BE31. DTanbl )KU3HU 3BE3I.

Mueunsiii [Iyte — Hama ["amaktuka. [lonoxenue u npuxenne ConHua B
lNanaktrke. Tunbl ramakTuk. PaguoramakTuku w KkBasapbl. YEpHBIE IBIPHI B
A/ipax rajakTuK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon Xa00na. PazGeranue
ranakTuk. Teopus bonbimoro B3psiBa. PenmkroBoe nsnyyeHue.

MacmraOnas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Vuenuueckue nabnooenus

Ha6nronenus HEBOOPYKEHHBIM rJ1a3oM c UCIIOJIb30BAHUEM
KOMITBIOTEPHBIX ~MPUIIOKEHUM Il ONpENEeNeHUs] TIOJIOKEHHUs] HEOECHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHbIE c03Be3A1s1 CeBEepHOro Moyyapus u
SPKUE 3BE3IBL.

Habmronenus B teneckon Jlynsl, miianet, Mieunoro Ilytu.

O0o0maromnee MOBTOPEHUE

Ponp ¢u3ukum u acTpoHOMUM B HSKOHOMHUYECKOW, TEXHOJIOTHYECKOM,
COLIMAIIBHOM M 3THYECKOW cdepax NesATEIbHOCTH 4YEJIOBEKa, pOJib U MECTO
GU3MKM W acCTPOHOMHHM B COBPEMEHHOW HAy4YHOM KapTUHE MUpa, pPOJib
dbuzuyeckoi Teopuu B POpMHUPOBAHUHU TIPEACTABICHUN O (PU3NUECKON KapTHUHE
MHUpa, MECTO (PU3NYECKOM KapTUHBI MHUpa B OOIIEM POy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEACTABICHUIA O IPUPOJE.

MexknpeaMeTHbIE CBA3H

N3yuenue kypca ¢pusnku 6a30Boro ypoBHs B 11 kiacce ocyliecTBiIseTcs ¢
y4€TOM COJIepKATENbHBIX MEXKIPEIMETHBIX CBSI3€M C KypcaMHW MaTE€MAaTHKH,
OMOJIOTUH, XUMUH, TeoTpaduu U TEXHOJIOTHUH.

Meoicnpeomemnvle nonsamust, CBI3aHHbIE C U3yYEHUEM METO/I0OB HAYYHOTO
NO3HAHUSA: SIBJICHUE, Hay4YHbIA (paKT, rUroTe3a, pu3nyeckas BeIMYMHA, 3aKOH,
Teopusl, HaOIIOAECHUE, SKCIIEPUMEHT, MOJEIUPOBAHUE, MO/IEIb, U3MEPEHUE.

Mamemamuka: pemieHUE CHUCTEMBI YPAaBHEHHUM, TPUTOHOMETPUYECKHE
byHKUINU: CUHYC, KOCHHYC, TaHT€HC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPHUUYECKOE TOXKIECTBO, BEKTOPBI U MX MPOEKIMHM HA OCU KOOpPAUHAT,



CIIO)KEHHWE BEKTOPOB, MPOU3BOAHBIC DJICMEHTApHBIX (YHKIHUNA, TPU3HAKU
MOI00MsT TPEYTrONBPHUKOB, OIMpEAeNICHNEe TUIOMAAN TUIOCKHX (Guryp u oObéma
TeJL.

buonocus: >nekTpudeckue sBJICHUS B KMBOM NPUPOJE, KOJeOATEIbHBIC
JIBIKCHUSI B JKMBOW NPUPOJIC, ONTUYECKUE SIBJICHUS B JKUBOM MPUPOJE,
NEUCTBUE paialliy HA KUBbIE OPTaHU3MBI.

Xumusi: CTpOGHHE aTOMOB UM MOJIEKYJ, KPUCTAJUIMYECKAas CTPYKTypa
TBEPABIX TEN, MEXaHU3Mbl OOpa3OBaHUsl KPUCTAUIMYECKOMW  PEIIETKH,
CIIEKTPAJIbHBIA AHAJIN3.

l'eoepagusa: wmarHWTHBIE TOJIOCA 3€MJIM, 3aJCKH MArHUTHBIX Py,
doToCHEMKA 3eMHOM TTOBEPXHOCTH, MPEJCKA3aHNE 3eMIICTPSICEHUH.

Texnonocus: NVHUM DIEKTPOIEpEad, TEHEPATOP IEPEMEHHOTO TOKA,
AIEKTPOABUTATEb, UHIYKIIMOHHAS TIe€Yb, pajap, paauonpuéMHUK, TEIEBU30DP,
anTeHHa, TenedoH, CBY-neub, NpOeKIMOHHBIN amnmnapaT, BOJOKOHHAsI ONTHKA,
COJIHEYHAas Oatapes.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
®OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue ydeOHOro npeamera «Pu3MKa» HA YPOBHE CPEIHETO OOIIETO
oOpazoBaHusi (0a30BbIH  YpPOBEHb) JIOKHO OOECHEYUTh  JTOCTUIKECHUE
CIIEYIONIUX JIMYHOCTHBIX, METAMPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIHHBIX
pE3yIbTaTOB.

JIMYHOCTHBIE PE3YJIbTATDBI

JIM4HOCTHBIE pE3yJbTaThl OCBOCHUSA Yy4eOHOTO mpenmera «Du3HKay
JIOJDKHBI ~ OTpakaTb  TOTOBHOCTh M CIIOCOOHOCTh  OOYYaroIIMXCs
PYKOBOJICTBOBAThCSl  CPOPMUPOBAHHOW BHYTPEHHEH TMO3UIIMEH JUYHOCTH,
CUCTEMOM IEHHOCTHBIX OpHEHTAIMM, MO3UTHUBHBIX BHYTPEHHHUX YOEKICHU,
COOTBETCTBYIOIIUX TPATUIMOHHBIM IIEHHOCTSM POCCHUHMCKOTO  OOIIeCTBa,
pacHIMpeHUe >KU3HEHHOTO OMbITa W OIbITa JESITEIIbHOCTH B MPOIECcCce
peanu3alid OCHOBHBIX HAIPaBJICHUN BOCHUTATEIILHOW NESITEbHOCTH, B TOM
YHCJIe B YACTH:

1) rpaKIaHCKOT0 BOCTIMTAHUS

c(hOPMHUPOBAHHOCTh  TPAKIAHCKOM  TMO3UIUUA  OOydHaromerocs  Kak
AKTUBHOTO M OTBETCTBEHHOI'O YJI€HA POCCUICKOTO 00IIECTBA;

OPUHATHE TPAJUIHUOHHBIX OOIICUYETIOBEYECKUX TYMAaHUCTUYECKUX U
JIEMOKPaTUYECKUX IIEHHOCTEH;

TOTOBHOCThH BECTH COBMECTHYIO JCSATEIBHOCTh B MHTEPECAX IPaskIaHCKOTO
o0111ecTBa, y4acTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbLHON OpraHU3aIuy;

yMEHHE  B3aUMOJICCTBOBaTh C  COIMAIbHBIMU  HWHCTHUTYTAMU B
COOTBETCTBHUH C UX (HYHKIMUSIMHU U HA3HAYCHUEM;

TOTOBHOCTH K TYMaHUTAPHON U BOJIOHTEPCKOM 1EATENbHOCTH;

2) NaTPUOTHYECKOTO BOCTIUTAHUSI:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TPakIaHCKOH HUJICHTUYHOCTH,
NaTPUOTU3MA,

IIEHHOCTHOE OTHOIIIEHHE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCHICKUX YYEHBIX B 0051aCTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMUS, STUYECKOTO TTOBEIACHUS;

CIIOCOOHOCTH OIICHMBATh CUTYAIMIO W MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCIIC B
NEeATEIbHOCTU YYEHOI0;

OCO3HaHME JINYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYHBOTO OYAyIIero;

4) 3C¢TeTHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIICHHE K MHPY, BKJIIOYAs JCTETHKY HAyIHOTO
TBOPUYECTBA, MPUCYIIETO (PU3NIECKON HAYKE;

5) Tpy10BOT0 BOCIIMTAHHUSI:

MHTEpEC K Pa3IudHbIM chepaM mpodecCHOHATBbHOM eI TeIbHOCTH, B TOM
YlClie CBS3aHHBIM C (PU3UKON M TEXHHMKOW, YMEHHE COBEpUIaThb OCO3HAHHBIN
BBIOOp Oyaymield mpodeccuu W pearn30BBIBATH COOCTBEHHBIC >KU3HEHHBIC
TUTaHBbI;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa30BaHUIO M CaMOOOpa30BaHUIO B
obnacTu GU3NKK HA IPOTSHKEHUN BCEH KU3HH,

6) IKOJIOrHYeCKOT0 BOCITUTAHHS



c(hOPMUPOBAHHOCTH IKOJOTUYECKON KYyJIbTYphl, OCO3HAHHE TI00ATBHOTO
XapakTepa 3KOJOTHUYECKUX TpooIieM;

IUIAHUPOBAHUE W OCYIIECTBICHUE JIEMCTBUM B OKPYKAIOIIEH Ccpele Ha
OCHOBE 3HAHUS 1IeJIel YCTONYMBOIO Pa3BUTHS YEIOBEUECTBA;

paclIMpeHre OmbITa ACSATEILHOCTH HKOJOTHYECKON HANpaBJIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (pHU3UKe;

7) HEeHHOCTH HAYYHOT0 MO3HAHUS:

c(hOpPMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOMIETO COBPEMEHHOMY
YPOBHIO Pa3BUTUS (PU3NUECKON HAYKH;

OCO3HAHHME I[EHHOCTH HAyYHOW JMESITEIbHOCTH, FOTOBHOCTh B IIPOIIECCE
M3y4yeHHUs (PU3BMKKM  OCYHIECTBIATh MPOEKTHYIO W  HMCCIEAOBATEIBCKYIO
NEeATEeIbHOCTh MHANBUYAILHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IBTATBI

Ilo3naBaTebHBbIC YHUBEPCAJIbHBIEC YUeOHbIE 1eiiCTBUSA
Bba3oBble Jlornyeckue 1eiicTBUA:

CaMOCTOATENIbHO  (OpMyJIMpOBaTh M aKTyalIM3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpeneNnsaTh LEeNH NeATEIbHOCTH, 3a/aBaTh MapaMeTpbl U KPUTEPUU HX
JTOCTHKEHUS,

BBUSIBJIATh 3aKOHOMEPHOCTM U TNPOTUBOPEUHS B PacCMATPUBAEMBIX
(pU3HYECKUX ABJICHUSX;

pa3pabaThiBaTh IJIaH PEHICHUS MPOOJIEMBI ¢ YYETOM aHaIN3a UMEIOLIUXCS
MaTepualbHbIX U1 HEMATepUAIIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JESATEIBHOCTb, OLEHUBATh COOTBETCTBUE
pE3yNbTAaTOB LIEJISAM, OLIEHUBATh PUCKHU MOCIEICTBUI N€ATETbHOCTH;

KOOPJIMHUPOBaTh M  BBINOJHATH pPabOTy B YCJIOBHUSIX peEajbHOIO,
BUPTYaAJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJEHCTBUS;

pa3BUBATh KPEATUBHOE MBIILIEHUE TPU PELICHUH KU3HEHHBIX MPOOJIEM.
Ba3oBble uccienoBarenbckue 1eiiCTBUSA:

BJIQJIETh HAYYHOW TEPMHUHOJIOTHEN, KIIOYEBBIMU MOHATUAMH U METOJAMHU
(u3NUecKoi HayKH;

BJIQJIETh  HaBBIKAMU  Y4YEOHO-HCCIEAOBATEIIbCKOM W MPOEKTHON
NeATeIbHOCTH B 00JacTH  (DU3UKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITENIbHOMY  TOMCKY METOJIOB  pEIIeHHs] 3aJad  (U3HYECKOro
coJiepKaHusl, IPUMEHEHHIO PA3JIMYHbIX METOJOB MO3HAHUS;

BJQJ€Th BHUJAMM JEATEILHOCTH IO MOJYyYEHHUIO HOBOTO 3HAHMS, €ro
UHTEpIpeTalry, MNpeoOpa3oBaHUI0 W MPUMEHEHUIO B PA3IMYHBIX Y4eOHBIX
CUTYalIMsIX, B TOM YHCJIE TIPU CO3/IaHUH YUEOHBIX MPOEKTOB B 00J1acTU (pU3UKH;

BBISIBJISITh MPUYMHHO-CJICJICTBEHHBIE CBSI3W M aKTyaJlU3WpOBaTh 3ajaauy,
BBIIBUTATh TUINOTE3y €€ PEeIleHUs, HAaXOIUTh apryMEHThI ISl JOKa3aTellbCTBa
CBOMX YTBEPKICHHI, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEILICHHUS;

aHAJIM3UPOBATh TIOJYYCHHbIE B XOJ€ pEUICHUs 3aJadd pe3yJbTaThl,
KPUTUYECKHA OLEHMBATh HMX JIOCTOBEPHOCTH, IMPOTHO3UPOBATH H3MEHEHUE B
HOBBIX YCJIOBUSX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJayd B 00pa30BaTEIbHOU
NEeSATEIBHOCTH, B TOM YHCIIE TIPU U3yUYeHUH (DU3UKH;

JaBaTh OIIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIN OMBIT;



yMETh TMEPEHOCUTh 3HaHHs MO0 (U3HKE B MPAKTUYECKYI0 00JIacTh
KU3ZHENIEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTeH;

BBIJIBUTaTh HOBBIE UJEH, PEJIAraTh OPUTrMHAIbHBIE MOAXOAbI U PEIICHHUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE ATbTEPHATUBHBIE PEIICHUS.

Pabora ¢ nuHpopmanueii:

BJIa/IETh HaBBIKAaMHU MOJyuyeHUs MHPOpManuu (HU3HUECKOTO COJEpKaHus
Y3 UCTOYHHUKOB PA3HBIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBIISAThH MOUCK, aHAJIH3,
CUCTEMAaTHU3alMI0 U MHTEPHPETAUI0 HHPOPMAIMK PA3IUYHBIX BUAOB U (HopM
MPEACTABJICHHUS;

OLICHMBAThH JOCTOBEPHOCTHh HH(OpMALINH;

UCIIOJIB30BaTh CPEACTBA HMH(POPMALMOHHBIX M KOMMYHUKAI[MOHHBIX
TEXHOJOTMA B  pEUICHUUM  KOTHUTHBHBIX, = KOMMYHUKATHBHBIX U
OpraHU3allMOHHBIX 337a4 C COONIIOJIeHHEM TPEOOBAaHUM SPrOHOMUKHU, TEXHUKU
0€30IacCHOCTH, TUTHEHBI, PECYpCOCOEPEKEHHsI, TPABOBBIX U ATHUYECKUX HOPM,
HOPM UH(OPMaLIMOHHOM 0€30MacHOCTH;

CO37aBaTh TEKCThl (PU3MUECKOr0 COJAEPKAHMS B PA3NMUYHBIX (popMaTax c
y4€TOM Ha3HaueHus UWHGOpMAUUMU H UEJIEBOM  ayAUTOpUH, BbIOMpas
ONTHUMAJIbHYIO (POPMY MPEACTABICHUS U BU3YyaTIU3ALIHH,

KoMmyHnKkaTHBHBbIE YHHBeEpPCAJbHbIe yueOHbIe 1eCTBHSA:

OCYUIECTBJIATh OOIIEHHE Ha Ypokax (QU3MKA MU BO BHEYPOUYHOU
NEATEIIbHOCTH;

pacno3HaBaTh MPEANOCHUIKM KOH(QIUKTHBIX CUTyalldd M CMSIr4aTh
KOH(DJIUKTBIL;

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOUYKY 3PEHUS C UCIIOJIB30BAHUEM
A3BIKOBBIX CPEJ/ICTB;

IIOHMMAaTh W MCIHOJB30BATh  MPEMMYLIECTBA  KOMAaHAHOM U
WHJUBUyaJIbHON pabOTHI;

BBIOMPATh TEMATUKY M METOAbl COBMECTHBIX NEUCTBHM C YUETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KAXKJIOTO YJIEHA KOJIJIEKTUBA;

IPUHAMATh 1€MW COBMECTHOM JEATEIBbHOCTH, OPraHU30BBIBaThH U
KOOPJIMHUPOBATh ACHUCTBUSA MO €€ JNOCTHUKEHHIO: COCTaBJIATh IUIAH JICVCTBHM,
pacnpenensiTh pojad ¢ y4€TOM MHEHUH YYaCTHUKOB, OOCYXIaTh PE3yJIbTAThl
COBMECTHOU paboThI;

OLIEHMBATh KAa4E€CTBO CBOETO BKJIAJa M KAXKIOr0 yYaCTHHUKA KOMAaHIbI B
001l pe3ysbTar Mo pa3paboTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE MPOEKTHI, OLEHUBATh HJAEU C TO3UIMU HOBU3HBI,
OPUTMHAIIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYILECTBJISATh IO3UTHUBHOE CTPATErMYECKOE ITOBEICHHE B PA3TUYHBIX
CUTYaLMSIX, TPOSIBIISITH TBOPUYECTBO U BOOOPAKEHUE, ObITh MHULIUATUBHBIM.

PeryasiTuBHBIE YHHBEPCAJIbHbIE YUeOHbIE AeiiCTBUS
Camoopranusanus:

CaMOCTOSITEJIbBHO ~ OCYLUECTBJIATH IIO3HABATEIIBHYIO  JIESATEIBHOCTH B
obmactu (QU3MKK HW aCTPOHOMHUHU, BBISBISATH MPOOJIEMBbI, CTaBUTh W
dbopmyIupoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIbHO COCTABJIATh IJIAH PEHICHUS] PACUETHBIX U KAaU€CTBEHHBIX
3a/1a4, TUTAH BBITIOJTHEHUS TMPAKTUYECKOW pPaboOThl ¢ Y4ETOM MMEIOIINXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTEHU;

J1aBaTh OLICHKY HOBBIM CUTYalUsM;



pacmidpsaTh paMKu  y4eOHOro  TMpeAMeTa Ha  OCHOBE  JIMYHBIX
MIPEANOYTECHUM;

JienaTh OCO3HAHHBIM BBIOOp, apryMEHTHpPOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPHUOOPETEHHBIN OIIBIT;

croco6cTBOBaTh (HOPMHUPOBAHUIO U TPOSBICHHUIO IPYAMIHMUA B 00JIaCTH
(U3MKKH, TOCTOSHHO TOBBIIIATH CBOM 00pa30BaTENbHBI W KYJIbTYpPHBIH
YPOBEHb.

CaMOKOHTPOJIb, SMOIIMOHAJIBbHBIN HHTEJJIEKT:

JaBaTh OLEHKY HOBBIM CHTYalllsIM, BHOCHUTh KOPPEKTHUBBI B JI€ATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BIIQ/ICTh HAaBBIKAMHM TIO3HABATENIbHOM peduiekcuu KakK OCO3HaHUs
COBEPILIAEMbIX JEUCTBUII M MBICIUTEIBHBIX MPOLIECCOB, MX PE3YJIbTATOB H
OCHOBaHMIA;

UCIIOJIb30BaTh MNPUEMBI pedieKcHuH il OLEHKU CHUTyaluu, BbIOOpa
BEPHOTO PEILICHNUS;

YMETh OLICHHBATh PUCKH U CBOEBPEMEHHO MPUHUMATH PEIICHUS MO HX
CHUKEHUIO;

MPUHUMATh MOTHBBI U apryMEHTBhl JPYTrUX MpPU aHAJU3€ PE3yJIbTATOB
NEeSATENbHOCTH;

MPUHUMATh ce0sl, IOHUMasi CBOM HEJJOCTATKU U JIOCTOMHCTBA;

MPUHUMATh MOTHBBI U ApryMEHTHl JPYTUX MpPU aHAJIU3€ PE3YJIbTATOB
NEeSATENbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OMIMOKH.

B nponecce 10CcTH)EHUS TMYHOCTHBIX PE3YJIBTATOB OCBOEHUS ITPOTrPaAMMBI
no Qusuke s YpPOBHS cpeaHero oOmiero oOpa3oBaHUsS Yy OOyYaromuxcs

COBEPIIICHCTBYETCS AMOITMOHAIIBHBIN HWHTEJUICKT, TIPEATOIarafo A
c(hOpMUPOBAHHOCT:
CaMOCO3HAHUS,  BKJIIOYAIOIIETO  CIHOCOOHOCTh  MOHUMATh  CBOE

AMOIIMOHAJIBHOE COCTOSTHUE, BHJETh HANpaBJICHUS pPa3BUTUS COOCTBEHHOM
AMOIIMOHAJILHOM c(epbl, ObITh YBEPEHHBIM B ce0€;

CaMOPETYJIMPOBAHUS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IMOBEJEHUE, CIOCOOHOCTh aJanTUPOBAThCS K
AMOIIMOHAJIBHBIM H3MEHEHUSIM M TPOSBIATh THOKOCTb, OBITh OTKPBITHIM
HOBOMY;

BHYTPEHHEN MOTHBALMU, BKJIFOYAIOIIEH CTPEMIICHHUE K JOCTHKEHUIO LIENN
U yCIexy, ONTUMHU3M, HHULIMATUBHOCTh, YMEHUE IMCTBOBATh UCXOJIA U3 CBOUX
BO3MO>KHOCTEH;

SMIIATUH, BKJIIOYAIOLIEH CIIOCOOHOCTh MOHMMATh  AMOLIMOHAIBHOE
COCTOSIHMUE JpPYIMX, YUYWUTBIBaTh €ro TMpH OCYIIECTBICHUH OOIICHMS,
CIIOCOOHOCTH K COUYBCTBHIO U CONEPEKUBAHUIO;

COLIMAIbHBIX ~ HABBIKOB, BKJIIOYAIOUIMX CIIOCOOHOCTh  BBICTPAaMBAaTh
OTHOUIEHUS C APYTUMH JIObMU, 3a00TUTHCA, MPOSBIIATh HHTEPEC U pa3peiiaTh
KOH(DJIUKTBHI.

HPEAMETHBIE PE3YJIBTATBI

K xoHmy oOyuenuss B 10 kjiacce npeaMeTHbIC pe3ysibTaThl HA 0a30BOM
YPOBHE JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD y OOYHAIOIIUXCS YMEHHUIA:



JEMOHCTPUPOBATh HA MPUMEPAX POJIb U MECTO (HU3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YHOM KAapTUHBI MUpPA, B PA3BUTUH COBPEMEHHOM TEXHUKH U
TEXHOJIOTHUH, B IPAKTUYECKOU EATENBHOCTH JIFOAEH;

YUUTHIBaTh TPAHULBI MPUMEHEHUS H3YUYEHHBIX (PU3NYECKUX MOJICICH:
MarepuanbHas TOYKA, MHEpPLUAIbHAs CHUCTEMAa OTCUETa, aOCOJIOTHO TBEPIOE
TEJIO, UACAJBHBIN a3, MOJEIA CTPOEHHUS Ta30B, KUIAKOCTEH W TBEPABIX TEI,
TOYCYHBIN AIIEKTPUUECCKHUM 3aps/l IPU PEelICHUN PU3NIECKUX 3a/1aY;

pacrio3HaBath (U3MUYECKUe SIBICHUA (MPOLECChl) U OOBICHATH UX Ha
OCHOBE 3aKOHOB MEXAHUKH, MOJIEKYJSIPHO-KMHETUYECKOW TEOPUH CTPOCHUS
BEIIECTBA W  DJIGKTPOJAWHAMHUKHM: DPAaBHOMEPHOE H  PAaBHOYCKOPEHHOE
NPSAMOJIMHEMHOE JIBUJKEHHE, CBOOOJHOE TMaJE€HUE TeJ, JABWKEHUE 110
OKPY>KHOCTH, HWHEpUHMs, B3auMojeiicTBue Teiu, auddysus, OpoyHOBCKOE
JBUKEHUE, CTPOECHUE KUIKOCTEH U TBEPABIX TEN, U3MEHEHUE 00bEMa Tell Mpu
HarpeBaHuM (OXJIAXIAECHUH), TEIJIOBOE PABHOBECHUE, UCIIAPEHUE, KOHACHCALIMS,
IJIABJICHUE, KPUCTAJUIM3ALMsl, KWUIICHUE, BJIAXKHOCTb BO3/lyXd, IOBBIIICHHUE
NABJICHHWS Ta3a IPU €ro HAarpeBaHUM B 3aKPBITOM COCYHAE, CBSA3b MEKIY
IapaMeTpaMM COCTOSIHMS Tra3a B  HM30IPOLECCaX, DJIIEKTPU3alUsA  Tell,
B3aMMO/JICHCTBUE 3aPAIOB;

ONKCHIBATH MEXAHUYECKOE JBUKEHUE, UCTIOIb3YSl (PU3NUECKUE BETUUNHBI:
KOOpAWHATA, IyTh, NEPEMEIIECHHUE, CKOPOCTh, YCKOPEHHME, Macca Teja, CUJa,
MMIYJbC  Te€Na, KHHETHYECKAass  DHEPrus, IOTCHUHAJIbHAsA  DHEPIHUs,
MexXaHu4eckas padoTa, MEXaHMYECKash MOIIHOCTh; MPU ONUCAHWUU MPABHIIBHO
TPaKTOBaTh (PU3UUYECKUU CMBICI HCIOJIb3YEMBIX BEJIMYMH, UX O0O3HAUEHUS U
€AMHUIIbL, HAXOAUTH (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3UUECKYIO BEIMUUHY
C APYTMMH BEIMYHHAMMU;

ONMUCBHIBATh M3YYECHHBIE TEIJIOBBIE CBOWCTBA TEI W TEIUIOBBIE SBJICHUSA,
UCTIONB3ysl (U3MYECKUE BEIMYMHBL: JIaBIIEHUE Tra3za, TeMIlepaTypa, CpeaHss
KHUHETHYEeCKas DHEPIUs Xa0THUYECKOTO JBHKECHUS MOJIEKYI,
CpPEAHEKBAAPATUYHAS CKOPOCTh MOJEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHSS
sHeprusi, pabora raza, KOIOUIMEHT TMOJE3HOr0 JEUCTBUS TEIJIOBOTO
JBUTATENs; TPU ONUCAHUU TPABUIBHO TPAKTOBATh (PU3WYECKHUA CMBICT
UCIIOJIb3YEMbIX BEJIIMYMH, UX OOO3HAUYEHMS] WM €IMHHULBI, HAXOIUThb (OPMYIIbI,
CBA3BIBAIOIIME JAHHYIO (PU3HUECKYIO BEJIMUMUHY C IPYTUMH BEJIUYMHAM;

ONMUCBHIBATh  M3YYEHHBIE  DJJEKTPUYECKHME  CBOMCTBA  BEIIECTBA U
AJIEKTPUUYECKUE SIBJICHUS (TIPOILIECChI), HCMONB3YS (U3UYECKUE BETUUYUHBI:
ANEKTPUYECKUH 3apsill, dJIEKTPUUECKOE T0JIE, HANPSHKEHHOCTB OIS, TOTEHIMA,
Pa3HOCTh MOTEHLMAJIOB; MPU OMUCAHWU NPABUIBHO TPAKTOBATh (PU3UUECKUI
CMBICII HCTIOJb3YEMBIX BEJIUYMH, UX OOO3HAYEHUS W E€IUHUIIbI; YKa3bIBATh
GopMynbl, CBS3BIBAIONIME JAHHYIO (PU3MYECKYI0 BEIUYMHY C JIPYTUMU
BEJMYMHAMU;

aHaNU3upoBaTh  (U3MYECKUE TMPOIECChl M  SBJICHUSA, MCHOJB3Ys
(¢u3nyuecKrue 3aKOHbl W MPUHIUIBL: 3aKOH BcemMupHoro tsarotenus, [, 11 u III
3aKkOHbl HBIOTOHA, 3aKOH COXpaHEHHWs MEXAaHWYECKOM JHEPruM, 3aKOH
COXpPAaHEHUSI UMITYJIbCA, IPUHUMUII CYNEPNO3ULMU CUJI, IPUHLNI PAaBHONPABUS
WHEPLUUAIBHBIX CUCTEM OTCYETA, MOJIEKYJISIPHO-KHHETHYECKYIO TEOPHIO
CTPOEHMS BEUIECTBA, TA30BbIC 3aKOHBI, CBSA3b CPEIHEN KMHETUYECKOW DHEPTHUU
TEIJIOBOTO JIBUJKEHUS MOJEKYJ ¢ aOCOJIOTHOM TeMIepaTypoi, MepBblil 3aKOH
TEPMOJAUHAMHUKH, 3aKOH COXPAHEHUs JJIEKTPUUYECKOTO 3apsia, 3akoH Kymona,
IPU 3TOM PA3IMYATh CIOBECHYIO (POPMYIMPOBKY 3aKOHA, €r0 MaTeMaTHYECKOEe
BBIPAKEHUE U yCIIOBUA (TpaHUILIbl, 00JIaCTH) IPUMEHUMOCTH;



OOBSACHATH OCHOBHBIE€ MPUHLMUIIBI JEWCTBUS MallMH, HOPUOOPOB U
TEXHUYECKUX YCTPOWCTB; pa3inyaTh yCIOBUS UX 0€30MacHOr0 MCIMOJIb30BAHUS
B IIOBCEIHEBHOM JKU3HU;

BBITIOJHATh IKCHEPUMEHTHI 10 HUCCIEIOBAHHUIO (U3MYECKUX SIBICHUNA U
IIPOLIECCOB C MCIOJIb30BAHUEM IMPSMBIX M KOCBEHHBIX M3MEPEHUM, MPU 3TOM
dbopMmynupoBaTh MpoOIEMy/3adady W THUIIOTE3y YYEOHOTO HSKCIEPUMEHTA,
coOupaTh YCTaHOBKY M3 MPEIJIOXKEHHOTO OOOPYIOBaHMs, MPOBOIUTH OMBIT U
(bopMyIMpPOBaTh BHIBOIHI;

OCYIIECTBIISITh MPSIMbIE U KOCBEHHBIE M3MEPEHHsI (PU3NYECKUX BEITUYMH,
Opy 3TOM BBIOMpPATh ONTHUMAJBHBIM CHOCOO HM3MEpPEeHHs M HUCIHOJIb30BaTh
M3BECTHBIE METO/IbI OLICHKH ITOTPEMIHOCTEN U3MEPEHUM;

UCCJIEIOBaTh 3aBUCUMOCTH MEXIy (U3NYECKUMHU BEITUYMHAMU C
HCIIOJIb30BAaHUEM MPAMBIX W3MEPEHHM, IPU 3TOM KOHCTPYHUPOBAaTh YCTaHOBKY,
(uKCHpOBaTh PE3YJIbTATHl MOJYYEHHON 3aBHCUMOCTH (DU3NYECKUX BEJIMYMH B
BHJI€ TaOJINII U TPAQUKOB, AEJIaTh BHIBOJBI 10 PE3YyJIbTaTaM UCCIEAOBAHMS;

co0JiroaTh mpaBuUiia 0€30MacHOro TPy/la MpU MPOBEACHUN UCCIICIOBAHUI
B paMKax y4eOHOTO SKCIEPUMEHTa, Y4eOHO-HCCIIEOBATENbCKON U MPOEKTHON
NEATEIBHOCTH  C  HCIOJB30BAHMEM  W3MEPHUTENIbHBIX  YCTPOHMCTB U
1a00paTOPHOTO 000PYOBAHUS;

pemath pacu€THhIE 3aJayd C SBHO 33JaHHOW (PU3UYECKONW MOJEINbIO,
UCIIONb3ysl (PM3MYECKUE 3aKOHBl M NPHUHIMIBI, HA OCHOBE aHAJM3a YCJIOBHS
3a/la4yu BbIOMpPATh (PU3UYECKYI0 MOJEIb, BBIACIATh (PU3NYECKUE BEIMYMHBI U
(dopmynbl, HEOOXOIUMBIE ISl €€ PELIeHUs, TPOBOJUTh PACUEThl U OLEHUBATH
peanbHOCTh MOTYYEHHOTO 3HaYeHUs1 (PU3NUECKOMN BEITMUNHBI;

pemarb KaueCTBEHHbIE 3a/1avu: BBICTPAUBATh JIOTUYECKH
HEMPOTUBOPEUYUBYIO LIETIOYKY PACCYKIEHUM C OMOPOM HAa U3YUYEHHbIE 3aKOHHBI,
3aKOHOMEPHOCTH U (PU3UUYECKUE SIBICHMUS;

UCIIONIb30BaTh  MpPU  pEIIEHMHM  y4eOHbIX  337ad  COBPEMEHHBIE
MHDOpPMAIIMOHHBIE  TEXHOJIOTMM  JJIs  [IOMCKA, CTPYKTYPUPOBAHHS,
UHTEpPOpEeTallud W  TOPEACTaBlIeHUs y4eOHOM M Hay4YHO-TIOMYJISIPHON
uHpopManuy, TMONYYEeHHOM U3 Pa3NIUYHBIX HMCTOYHUKOB, KPUTHYECKHU
aHAJIM3UPOBATh MOJyYaeMyt0 HHPOpPMaLIUIO;

NPUBOANTH MPUMEPHI BKJAJa POCCUMCKUX M 3apyOEKHBIX YUYEHBIX-
(GU3UKOB B pa3BUTHUE HAYKH, OOBSICHEHHE MPOLIECCOB OKPYKAIOLIET0 MHUpa, B
pPa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUA MO (PU3UKE B OBCEAHEBHOM KU3HU
st obecrieueHus 0e30macHOCTH THpu  oOpamieHMu ¢ npubopamMu U
TEXHUYECKUMHU YCTPOUCTBAMHU, JJIsI COXPAHEHUS 37I0POBbSl U COOMIOAEHUSI HOPM
AKOJIOTUYECKOTO TOBEACHUS B OKPYXAIOILEH CpeJie;

paboTaTth B TpYIIE C BBIIOJIHEHHUEM PA3JIMYHBIX COLMAIBHBIX POJIEH,
IUTAaHUPOBATh PabOTy TPYIIbl, PALUOHAIBHO pacHpenensitb OO0S3aHHOCTH U
IUIAHUPOBATh  JIESITEIbBHOCTh B  HECTAHJAPTHBIX CUTyalUsiX, aJEeKBATHO
OLICHMBATh  BKJaJ  KaXJOr0 W3 YYaCTHUKOB TpyHIbl B  pEIICHHE
paccMaTpuBaeMon MPOOJIEMBI.

K xoniy oOyuenus B 11 kjacce mpeIMeTHbIE Pe3yJibTaTbl HA 0a30BOM
YPOBHE JIOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUM:

JEMOHCTPUPOBATh Ha MPUMEPAX POJIb U MECTO (PU3UKU B (HOPMUPOBAHUU
COBPEMEHHOW HAay4YHOW KapTUHBI MHUpPA, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B MPAKTUYECKON NEATEIBbHOCTH JIFOJEH, IEIOCTHOCTh U €IUHCTBO
(du3HUecKoil KapTUHBI MUPA;



VYUTHIBATh TPAHWIBI TPUMEHEHHS W3YyYCHHBIX (DU3UYCCKUX MOJICTICH:
TOYCYHBIA DJICKTPUUYECKUN 3apsil, Jyd CBETa, TOYEYHBIM HCTOYHHK CBETA,
A/lepHasl MOJENb aTOMa, HYKJIOHHAs MOJElIb aTOMHOIO SiApa MHpPU pPELICHUU
duznyeckux 3anad;

pacrio3HaBath (uU3nyYecKue SIBICHUSA (MPOLECChl) U OOBICHATH UX Ha
OCHOBE 3aKOHOB DJJIEKTPOJMHAMHKA W KBAaHTOBOW (DM3WKHU: JIICKTpPHYECKas
MPOBOAUMOCTD, TEIUIOBOE, CBETOBOE, XUMUUYECKOE, MAarHUTHOE JICUCTBUS TOKA,
B3aMMOJICKCTBUE  MATrHUTOB, JJICKTPOMArHuUTHas  WHAYKUUS, JCHCTBHE
MarHUTHOTO TMOJiA Ha MPOBOJHUK C TOKOM U JBIKYUIUHCS 3aps,
AJIEKTPOMArHUTHBIE KOJEOAHUS U BOJIHBI, MPSIMOJMHEHHOE PACHpPOCTPAHECHHE
CBETa, OTPAKEHHE, MpeToMIICHHEe, HHTepdepeHrs, TU(PPaKIUI U TOIIPU3ALIHS
CBeTa, aucnepcus cBeta, hoTodnekrpuiaeckuii 3pdext (hotorddexr), cBeToBOEC
JABJICHUE, BO3HUKHOBEHHWE JIMHEMYaTOro CIEKTpa aromMa BOJOpPOAa,
€CTEeCTBEHHAs U UCKYCCTBEHHAs PaJuOaKTUBHOCTb;

ONUCHIBATh U3yUYECHHBIE CBOMCTBA BEIIECTBA (DJIEKTPUUECKUE, MAaTHUTHBIE,
ONTUYECKHE,  DJIEKTPUUECKYI0  MPOBOAUMOCTh  PA3IUYHBIX  Cpel) W
AJIEKTPOMArHUTHbBIE SIBJICHUS (IIPOLIECCHI), UCTONB3YS (PU3MUYECKUE BEITUUYMHBI:
ANEKTPUYECKUH 3apsl, CUJIa TOKA, AIEKTPUUECKOE HANPSHKEHHE, SJIEKTPUUECKOE
CONPOTHUBJIEHUE, PAa3HOCTh MOTEHUHUAJIOB, 3JIEKTPOABWXKYIIAs cuja, padoTa
TOKa, WHAYKIMWS MAarHuTHOTO Tojis, cuina Awmmnepa, cuia JlopeHia,
WHJYKTUBHOCTh KAaTYIIKUA, SHEPTUSl JJIEKTPUUYECKOTO W MATHUTHOTO TIOJIEH,
MEepPUOJI U YacToTa KoueOaHuil B KoyeOaTeIbHOM KOHTYPE, 3aps/l U cuja TOKa B
Ipolecce TapMOHMYECKUX  DBJEKTPOMArHUTHBIX  KoJjiebaHuil, (okycHoe
pacCTOSIHUE W ONTUYECKasl CUJIa JIMH3bI, IPU ONMKUCAHUU MPABUILHO TPAKTOBATh
(UBUYECKUI CMBICT HMCIOJIb3YEMbIX BEIUYWH, UX OOO3HAUYCHUS U €JIUHMUIIBI,
yKa3bIBaTh (HOPMYJIbl, CBS3BIBAIOIIME JaHHYIO (DU3UUYECKYI0 BEIMYMHY C
JIPYTUMU BEJTMYUHAMH,

OTNUCHIBATh H3YUYCHHbIC KBAHTOBBIC SIBIICHUS M MPOIECCHI, MCIOJIb3Ys
bu3uYecKre BETUYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JIJIMHA BOJIHBI U
4acToTa CBETa, SHEPIrUs U MUMMYJbC (POTOHA, MEPUOJ TOJypachana, dHEPrus
CBSI3U aTOMHBIX SIJIep, NPU OMHCAHWU MPABWIBHO TPAKTOBATH (PUIMUYECKUIA
CMBICTT HCIOJb3YEMbIX BEJMYMH, UX OOO3HAYCHUSI U EIUHUIIbI, YKa3bIBaTh
GbopMyJibl, CBS3BIBAIOIIME JIAHHYI (PU3MYECKYI0 BEJIMYUHY C JAPYTrUMU
BEJIMYMHAMM, BEIYUCIISITh 3HaAUCHUE (PU3UUECKON BEJIMUUHBI;

aHaJIM3UpPOBaTh  (PUBMYECKUE TMPONECCHl W SBJICHUS, MCIOJB3YS
dbu3uYecKre 3aKOHBI U MPUHIMIBL: 3aK0OH OMa, 3aKOHBI TIOCJIEIOBATEIHLHOTO U
MapajyieIbHOTO COEAUHEHUsI NPOBOAHUKOB, 3akoH Jlxoynsa—JleHua, 3akoH
AJIEKTPOMAarHUTHOM MHAYKIIMH, 3aKOH MPSIMOJIMHEHHOTO pacnpoCTpaHEHUS
CBETa, 3aKOHbl OTPAXEHHUSI CBETAa, 3aKOHBI MPEJTOMIICHHSI CBETa, ypaBHEHUE
OiinmrenHa s GpoTosddexTa, 3aKOH COXPAHEHHS IHEPTUH, 3aKOH COXPaHEHUS
UMITYJIbCA, 3aKOH COXPAHEHHUS JJIEKTPUYECKOIrO 3apsiia, 3aKOH COXPaHEHHUS
MacCOBOTO YHCJIA, MOCTYJaThl bopa, 3aKOH pajiMOaKTUBHOTO pacnajaa, Mpu 3TOM
paznuyaTh  CJIOBECHYI0 (OPMYJIHMpPOBKY 3aKOHa, €ro MaTeMaThU4YecKoe
BBIPAKEHUE U yCIIOBUA (TpaHULIbI, 00JIaCTH) IPUMEHUMOCTH;

OTNpENENATh HaNpaBJICHHWE BEKTOpa WHAYKIIMM MAarHUTHOTO  IOJIS
MPOBOJIHUKA C TOKOM, CHJIbI AMIIepa U cuiibl JIopeHia;

CTPOUTh M ONHUCHIBATh M300pa)K€HUE, CO3/1aBaEMOE IJIOCKUM 3EpKajioM,
TOHKOM JINH301;

BBITIOJTHATh JKCIIEPUMEHTBI MO MCCJIEAOBAaHUIO (DU3WYECKUX SIBICHUM U
MPOIIECCOB C MCIOJIb30BAHUEM IMPSAMBIX U KOCBEHHBIX M3MEPEHHU: MPU ITOM
dbopmynupoBatk MpodiieMy/3aadyy W TUIOTE3y Y4YEOHOTO SKCIIEpUMEHTAa,



coOupaTh YCTaHOBKY M3 MPEIJIOKEHHOTO 0OOpYIOBaHHS, MPOBOIUTH OMBIT U
(bopMyIMpPOBaTh BHIBOIHI;

OCYIIECTBIISITh MPSIMbIE U KOCBEHHBIE M3MEPEHHSI (PU3NYECKUX BEITUYMH,
Opy 3TOM BBIOMpPATh ONTHUMAJBHBIM CHOCOO HM3MEpPEHHs M UCIHOJIb30BaTh
M3BECTHBIE METO/IbI OLICHKH ITOTPEMIHOCTEN U3MEPEHUM;

HCCJIEIOBaTh 3aBUCUMOCTH (PU3UYECKHX BEIUYMH C HCIIOJIb30BAHUEM
OpSIMBIX HM3MEPEHUI: MPH 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (DPUKCHpPOBAThH
pe3yNbTaThl OJYYEHHOW 3aBUCUMOCTH (DU3MUECKUX BEIIMYUH B BUAE TAOIUI] U
rpaduKoB, JenaTh BBIBOJBI [0 PE3yJIbTaTaM UCCIICOBAHMUS,

co0MIoAaTh MpaBmiia 6E30MacCHOTO TPyAa MPH MPOBEACHUN UCCIICOBAHUN
B paMKax y4eOHOIO 3KCIEPHUMEHTa, Y4EOHO-HCCIIEOBATENbCKON U MPOEKTHON
NEATEIBHOCTH  C  HCIOJB30BAHMEM  W3MEPHUTENIBHBIX  YCTPOHMCTB U
1a00paTOPHOTO 000PYOBAHUS;

pemaTh pacu€THbIE 3aJayd C SBHO 33JaHHOW (PU3NYECKOH MOJEINbIO,
UCIIONB3Ysl (PM3MUECKUE 3aKOHBI M NPHUHIMIBI, HA OCHOBE aHalM3a YCJIOBHS
3a/la4yu BbIOMpPATh (PU3UYECKYI0 MOJEIb, BBIACIATh (PU3NYECKUE BEIMYMHBI U
(dopmynbl, HEOOXOAUMBIE ISl €€ pelIeHUs, TPOBOAUTh PACUETHl U OILICHUBATH
peaNbHOCTh MOTYYEHHOTO 3HaYeHUs (PU3NUECKOIN BEITMUNHBI;

pemarb KaueCTBEHHbIE 3a/1auu: BBICTPAUBaTh JIOTUYECKU
HEMPOTHUBOPEUYMBYIO LIETIOYKY PACCYKIEHUM C ONMOPOM HAa U3YUYEHHbIE 3aKOHHBI,
3aKOHOMEPHOCTH U (PU3UYECKHE SIBICHMUS;

UCIIOJIb30BaTh  MPU  PELIEHWHM  y4eOHbIX  337a4  COBPEMEHHBIE
MH)OpMAMOHHBIE  TEXHOJOTMM  JJIi  TOMCKa,  CTPYKTYpHUPOBaHMUS,
MHTEpPOpPETallMd W  TOPEACTABICHHS y4eOHOM UM HAYYHO-TIOMYJISIPHON
uH(popManuy, TMONYYEHHOM U3 Ppa3NUYHBIX HCTOYHUKOB, KPUTHYECKHU
aHAJIM3UPOBATh MOJyYaeMyt0 HHPOPMALIUIO;

OOBACHATh TPUHIMUIBI JCUCTBUS MAIlUH, NPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3idyaTh YCJIOBHS HX 0€30MaCHOTO  HCIOJb30BaHUA B
MOBCEHEBHOM JKU3HMU;

NPUBOANTH MPUMEPHI BKIAJAa POCCHUMCKUX M 3apyOekKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE MPOIECCOB OKPYXkKAIOIIETO MUPA, B
pPa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUA N0 (PU3UKE B OBCEAHEBHOM KU3HU
st obecrieueHuss 0€30MacCHOCTH  IpU  oOpamieHuu ¢ npubopamMu U
TEXHUYECKUMHU YCTPOUCTBAMHU, JJIsl COXPAaHEHUS 30POBbsl U COOITIOAEHUS HOPM
AKOJIOTUYECKOTO MOBEACHUS B OKPYXAIOLLEH CpeJie;

paboTaTth B TpYIIE C BBITOJIHEHUEM PA3JIMYHBIX COLMAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYIIbl, PAMOHAIBLHO PpaCHpEAeNsaTh OO0S3aHHOCTU U
IUIAHUPOBATh  JIESITEIbHOCTh B  HECTAHAAPTHBIX CHUTYyalMsIX, aJIeKBATHO
OLICHMBATh  BKJaJ  KaXJOr0 W3 YYaCTHUKOB TpyHIbl B  pEIICHHE
paccMaTpuBaeMoun poOJIEMBL.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosaunyecTBo 4acoB DJIeKTPOHHbIE
HaumenoBanue
Ne (undposBbie)
pa3iejioB H TeM KonTpoabubie | IlpakTnueckue
n/n Bcero oOpa3oBaTe/ibHbIE
NpOrpaMmsl padoThI padoThI
pecypchbl
Pa3znen 1. DU3UKA U METOAbI HAYYHOI'O ITO3HAHUSA
®usnKa 1 METOJIbI bubnunorexa LIOK
1.1 Hay4YHOTO 2 https://m.edsoo.ru/7f41bf
HO3HAHUS 12
Hroro no pazgeny 2
Paznen 2. MEXAHUKA
bubnuorexa [JOK
2.1 Kunematuka 5 https://m.edsoo.ru/7f41bf
72
bubnuorexa [JOK
2.2 Hunamuka 7 https://m.edsoo.ru/7f41bf
72
3aKOHEI bubnuorexa [IOK
2.3 COXpaHEHHSI B 6 1 1 https://m.edsoo.ru/7f41bf
MEXaHHKE 12
Hroro mo pazueny 18

Paznea 3. MOJIEKYJISAPHASA ®U3NUKA U TEPMOJIUHAMUKA

OCHOBBI
MOITeKYIApHO- bu6anoreka LIOK

3.1 . 9 1 https://m.edsoo.ru/7f41bf
KHHETHYECKOM 79
Teopuun
OCHOBLL bubmuoreka [{OK

3.2 10 1 https://m.edsoo.ru/7f41bf
TepMO)II/IHaMI/IKI/I 72
ArperaTHble
COCTOSIHUS but6mmorekxa [IOK

3.3 BCII[SCTBA. 5 https://m.edsoo.ru/7f41bf
®da3oBble 12
MIEePEXO0/IbI

Hroro mo pazneny 24



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
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

Paznen 4. JIEKTPOAUHAMUKA

but6mmoreka [IOK
4.1 DJIeKTpOCTaTUKA 10 https://m.edsoo.ru/7f41bf
72
[TocTostHHBIN
3JIEKTPUUECKUN bubnmoreka [JOK
4.2 ToK. Toku B 12 https://m.edsoo.ru/7f41bf
Pa3INYHbIX 72
cpenax
Hroro no pasaeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO
YACOB IIO 68

[NPOTPAMME



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

11 KITACC

KoanuectBo yacon DJIeKTPOHHbBIE
HaumenoBanue
Ne (undposbie)
pa3/ie/ioB U TEM Konrpoasnsie | Ilpakruyeckue
n/n Bcero oOpa3oBaTe/ibHbIE
NpOrpaMmslI padoThI padoThI
pecypcsbl
Paznen 1. JIEKTPOJAUHAMUKA
MaruauTHoe 1oJIe. bubnuorexa [JOK
1.1 DJIeKTpOMarHuTHas 11 1 3 https://m.edso0.ru/7f4
UHYKIHS 1c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
MexaHn4eckue u bu6mmorexa [IOK
2.1 3JICKTPOMAarHUTHBIC 9 1 https://m.edsoo.ru/7f4
KoaeOaHus 1c97¢c
MexaHn4ecKue u bu6mmoreka [IOK
2.2 3JICKTPOMAarHUTHBIC 5 1 https://m.edsoo.ru/7f4
BOJTHBI 1c97c
bu6mmoreka [IOK
2.3 Ornrtuka 10 3 https://m.edsoo.ru/7f4
1c97c
Hroro no pazgeny 24

Paznea 3. OCHOBBI CIIEIIN

AJIBHOM TEOPUU OTHOCUTEJIbHOCTH

OCHOBBI
CrielUaIbHOM bubnuorexa [JOK
3.1 4 1 https://m.edsoo.ru/7f4
o 1c97c
OTHOCHUTEIBHOCTH
Hroro no pasaeny 4

Pasznen 4. KBAHTOBASA ®U3UKA

DeMEHTbI bu6mmoreka [JOK
41 N 6 https://m.edsoo.ru/7f4
KBAaHTOBOM ONTHKHU
1c97c
bubnmoreka [JOK
4.2 Crtpoenue aToma 4 https://m.edsoo.ru/7f4
1c97c
b K
4.3 ATOMHOE SIIpO 5 nbmmorexa 110

https://m.edsoo.ru/7f4



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

1c97c

Hroro no pazneny

15

Paznen 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

DIIeMEHTHI bubmuoreka [JOK
51 aCTPOHOMUU U 7 https://m.edso0.ru/7f4
acTpou3uku 1c97¢c
Hroro no pazneny 7

Pa3znen 6. OBOBHIAIOIIEE IOBTOPEHUE

bubmuorexa [JOK
00606
6.1 obHatotee 4 https://m.edsoo.ru/7f4
MOBTOPEHUE 1c97¢
Htoro no paznemny 4
Pe3epBHOE Bpems 3
OBUIEE KOJIMYECTBO 68

YACOB I10 ITPOT'PAMME



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




IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
HMarta DJIeKTPOHHbIE
Ne KoumnuectBo yacos U3y4YeHH s uuPpoBbIe
Tema ypoka
n/n oOpa3oBaTe/ibHbIE
Bcero KP IIP | Nnan ® aKkr pecypcbl
dusnka — HayKa O MPUPOIC. bubmuoreka [JOK
1 Hayunbie MeTo1b1 TO3HAHUS 1 03.09 https://m.edsoo.ru/ffo
OKPY’KAIOIIETO MUpa c32e2
Ponb 1 MecTo husuku B
(hopMUPOBAHUHN COBPEMEHHOM bubnuorexa [JOK
2 Hay4HOU KapTHUHBI MUpa, B 1 06 https://m.edsoo.ru/ff0
[PaKTUYECKON JeATEIbHOCTH c33e6
J0IEH
MexaHunyeckoe ABUKEHUE.
OTHOCUTENBHOCTh bu6mmorexa [IOK
3 MEXaHUYECKOTO JIBUYKECHHUS. 1 10 https://m.edsoo.ru/ff0
[Tepemenienue, CKOpOCTb, ¢3508
YCKOpEHHUE
PaBHOMEpHOE NIpsAMOSIMHENHOE bubmorexa LOK
4 1 13 https://m.edsoo.ru/ff0
JBUYKEHUE €3620
PaBHOYyCKOpEHHOE bubmorexa LOK
) U — 1 17 https://m.edsoo.ru/ffo
c372e
CroOoaHOE TajieHune. bu6mmorexa [IOK
6 YckopeHue cBOOOTHOTO 1 20 https://m.edsoo.ru/ff0
naacHus c39cc
KpuBonuueliHOe 1BUXKEHHE. bubnnoreka [JOK
7 JIBr>KeHrEe MaTepraIbHOU 1 24 https://m.edsoo.ru/ff0
TOYKH MO OKPY>KHOCTHU c3ada
[IpuHOAT OTHOCUTEIBHOCTH
lNanunes. MaepnuansHble bubmorexa HOK
8 . 1 27 https://m.edsoo.ru/ff0
cucteMsbl orcyeta. [lepBbiii
c3be8
3akoH HproToHa
Macca Tena. Cuna. [IpuHImn
Cylnepros3uuuu cui. Bropou bubmorexa HOK
9 1 01.10 https://m.edsoo.ru/ff0
3akoH HproToHa 1u1st
: c3be8
MaTepuaibHOU TOUKU



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8

Tperun 3akon Herotona niis

bubmuoreka [JOK

10 04 https://m.edsoo.ru/ff0
MaTepualbHbIX TOUEK c3bes
3aKOH BCEMUPHOTO TATOTECHHUSI. bubnnoreka [HOK
11 Cuna Tsxectu. [lepBas 08 https://m.edsoo.ru/ff0
KOCMHUYECKasi CKOPOCTh ¢3d00
Cuna ynpyroctu. 3akoH I'yka. bubmorexa [IOK
12 11 https://m.edsoo.ru/ff0
Bec tena
c3el8
Cuia tpenus. Koapduunent
TpeHI/IﬂI.) Cuna conl()boq;MBneHHﬂ bubmotera [JOK
13 15 https://m.edsoo.ru/ffo
MIpU ABUKEHUU TeJa B c3f76
KUJKOCTHU WM raze
[TocTynarenbHoe u
BpalaTeJIbHOE JTBUKEHUE
agCELKH}H)TBé;HOFOTEHa. bubmorera [JOK
14 18 https://m.edsoo.ru/ff0
MowmeHnT cusl. [lnedo cuibl. c41a6
YcnoBus paBHOBECUS TBEPAOTO ____
Tena
NMnynsc MmaTepuaibHOM TOYKH,
CUCTEMBI MaTepUATbHBIX TOYCK. bubnnoreka [JOK
15 Nmnynbe cuibl. 3akoH 22 https://m.edsoo.ru/ff0
COXpaHEHUs UMITYJIbCa. c43d6
PeakTuBHOE NBUXKEHUE
PaboTa 1 MOIITHOCTH CHITBL.
Kunernueckast sneprust bubnunoreka [JOK
16 MaTepHuaabHOW TOUkH. Teopema 25 https://m.edsoo.ru/ffo
00 M3MEHEHNH KMHETHYECKOI c4502
SHEPIUU
[ToTeHuunanpHas SHEPTHUsL.
[ToTenuumanpHas sHEPTUst
. bubnuoteka [JOK
17 YIPYTO A OpMUPOBAHHOI 05.11 https://m.edsoo.ru/ff0
npyxunbl. [loTrennuansHas c461a
SHEprus Tena BOIU3H -
ITOBEPXHOCTH 3EMIIU
[ToTeHuuanpHbIie U
HEeMOoTeHUaIbHbIe CHIIbl. CBSI3b bubmuorexa [JOK
18 paboTHl HEMOTEHITUATHHBIX CHUJI 08 https://m.edsoo.ru/ff0

C U3MEHEHUEM MEXaHUYEeCKOU
SHEPTUU CUCTEMBI TeJl. 3aKOH

c478c



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c478c

COXPAHEHUS MEXAHUYECKOH
SHEpPruu

19

JIaboparopHast pabota
«UccnenoBanue cBsizu pabOTHI
CHJIbI C UBMCHCHUEM
MEXaHUYECKOM SHEPIHH Tella Ha
pUMEpPEe PACTHKECHUS
PE3UHOBOTO KI'yTa»

12

20

KonrponsHas pabora o Teme
«Kunemaruka. Jlunamuka.
3aKOHBI COXpAaHCHUS B
MEXaHHUKE»

15

bu6mmoreka [IOK
https://m.edsoo.ru/ff0
c4b74

21

OcHOBHBIE TIOJIOKECHUS
MOJIEKYJIIPHO-KMHETUYECKOMN
Teopuu. bpoyHoBckoe
neuxenne. Auddysus

19

bubmuorexa [JOK
https://m.edsoo.ru/ff0
c4dc?2

22

XapakTep ABUKECHUS U
B3aUMOJCUCTBHUS YACTHI]
BeliecTBa. Mojienu cTpoeHus
rasoB, JKMJIKOCTEH U TBEPBIX
T

22

23

Macca monekyin. KonuuectBo
BemiecTBa. I[locTognuas
ABoraapo

26

24

TennoBoe paBHOBECHE.
Temneparypa u €€ usmMepeHue.
[Ixana remneparyp Llenbcus

29

25

WUneanpusrii raz 8 MKT.
OcHoBHoe ypaBHeHne MKT

03.12

bu6mmorexa [IOK
https://m.edsoo.ru/ff0
c4fde

26

AOcomtoTHas TeMIepaTypa Kak
Mepa CpeIHeN KUHETUYECKOM
SHEPTUH JIBUKEHUS MOJIEKYIL.
YpaBHeHnue Menzeneena-
Knaneiipona

06

bu6mmoreka [JOK
https://m.edsoo.ru/ff0
cblle

27

3akon /lanpTona. ['a3oBbIe
3aKOHBI

10

28

JlabopaTopHas pabota
«MccnenoBanne 3aBUCUMOCTH
MEX1y mapaMeTpaMy COCTOSHUS

13



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c511e

Pa3peKEHHOTO ra3a»

N3omporieccel B HaeaaIbHOM Ta3e bubnmoreka [JOK
29 U UX Tpaduueckoe 17 https://m.edsoo.ru/ffo
MPENCTABIICHUE c570e
BuyTtpenHss sneprus
TEPMOAMHAMUYCCKON CUCTEMBI
. bu6mmoreka [JOK
U CIIOCOOBI €€ U3MEHEHHUS.
30 20 https://m.edsoo.ru/ff0
KonmaecTBo TermoTel u padoTa. 5952
Buyrtpenuss sHeprus
OJTHOATOMHOTO HJICATBHOTO Ta3a
bu6mmorexa [IOK
31 Bupl Teronepenaun 24 https://m.edsoo.ru/ff0
c5c36
VY neapHas TEMIO0EMKOCTD
BemiecTBa. KomuecTBo TEmIoTh bubmorexa LIOK
32 ' 27 https://m.edsoo.ru/ff0
pu Termonipeﬂaqe. 5036
AmabaTHBIN mporecc
[lepBrlii 3aKOH TEPMOAMHAMUKHI bubnuoreka [IOK
33 U ero MpUMEHEHHE K 10.01 https://m.edsoo.ru/ff0
n3omnpoleccam chefc
Heo6paTumocTs nporeccoB B bubnnorexka [JOK
34 npupoje. Bropoii 3akoH 14 https://m.edsoo.ru/ff0
TEPMOJVHAMUKHA 6230
. bu6nmoreka [JOK
ITpunuun gevictus u KI1
35 PHHL . A A 17 https://m.edsoo.ru/ff0
TETJIOBON MAIlIWHBI
c600a
36 Huxn Kapno u ero KIT/{ 21
37 DKOJI0ru4ecKue mpooIeMbl "
TETIOPHEPTETHUKH
O6o0maromuii ypok bubmuorexa [JOK
38 «MoutekynspHas (pu3muKa. 28 https://m.edsoo.ru/ffo
OCHOBBI TEPMOJIUHAMUKH 6938
KonTponbhas pabota no teme bubnuoreka [IOK
39 «MoutekynspHas pu3uka. 31 https://m.edsoo.ru/ffo
OCHOBBI TEPMOJIUHAMUKH c6a50
[TapoobpazoBanue u bubnnorexka [JOK
40 KoHneHcanusl. Vicmapenue u 04.02 https://m.edsoo.ru/ff0
KHUIIEHUE c63b6
b OK
41 AOcomI0THaAs 1 OTHOCHUTEIIbHAS 07 nommorexa I

https://m.edsoo.ru/ff0



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8

BJI&YKHOCTb BO3/yXa.
Hacsiennsiit nap

c64d8

TBEpnoe Teno.
Kpucrannmuueckue u amopgHbIe
Tena. AHU30TPOIKS CBOUCTB

bu6mmoreka [IOK

42 K 11 https://m.edsoo.ru/ffo
Kpuctauios. JKuakue C65f0
Kkpuctaibsl. CoBpeMEHHbIE
MaTepuabl
[InaBneHue u KpucTamIU3aIus. bubnnoreka [HOK
43 VY aenbHas TETUIOTA TUIABICHHUS. 14 https://m.edsoo.ru/ff0
Cybnumarus c6708
bu6mmoreka [IOK
44 YpaBHeHHe TEMI0BOro H6amaHca 18 https://m.edsoo.ru/ff0
c6820
DneKkTpu3aius Tel. bubnunoreka [HOK
45 DnekTpuyeckur 3apsia. [[sa 21 https://m.edsoo.ru/ff0
BU/JIA DJIEKTPUUECKUX 3apsI0B c6bce
[TpoBOAHWKY, TUIIEKTPUKH U
H(I))JI OBOJHUKU 3aK(I:H bubmotexa [JOK
46 yip ' 25 https://m.edsoo.ru/ff0
COXPaHEHHS AIIEKTPHUECKOTO cBbhee
3apsiia
B3aumopeuncTBure 3apsios. bubnunoreka [JOK
47 3akon Kynona. ToueuyHbn’ 28 https://m.edsoo.ru/ff0
BJIEKTPUYECKUH 3apsiT cbeced
Hanpsoxke€nnocts
AIEKTPUUYECKOTO TOJIS. bubnunoreka [JOK
48 [IpuHumn cynepno3unuu 04.03 https://m.edsoo.ru/ff0
AIEKTPUYECKUX ToJier. JInnum c6df2
HaNPSKEHHOCTH
Pa6ora cun
AIIEKTPOCTATUYECKOTO TIOJIS bubmorexa HOK
49 . P p ’ 07 https://m.edsoo.ru/ff0
oreHImain. PasHocTh C6f00
MTOTCHIINAJIOB
[TpOBOIHUKH U TUIICKTPUKH B
3npeKT OCTaTHYECKOM noljie bubmorexa HOK
50 P ’ 11 https://m.edsoo.ru/ff0
JpnexTpudeckas 7018
MIPOHHUIIAEMOCTh
bu6mmorexa [IOK
51 OnexrpoemkocTsb. Konnencarop 14 https://m.edsoo.ru/ffo

c7126



https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
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https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7126

52

DNEeKTPOEMKOCTD IIJIOCKOTO
KOHJIEHCAaTopa. DHeprus
3apsHKEHHOT0 KOHACHCAaTopa

18

bu6mmoreka [IOK
https://m.edsoo.ru/ff0
c72c0

53

JIaboparopHast pabota
"N3mepeHue 31eKTpOEMKOCTH
KOHJIeHcaTopa"

21

54

[Tpuniun nercTBus u
[IPUMEHEHHUE KOHJAEHCATOPOB,
KONUPOBAJIBHOIO anmapara,
CTPYHHOTI'O IIPUHTEPA.
DJIEKTpOCTaTUUYECKas 3aluTa.
3a3eMyIeHUE DJICKTPOIIPUOOPOB

25

55

DNEeKTpUUECKUN TOK, YCIIOBUS
€ro CyIIeCTBOBaHHUSI.
IToctosuubIl TOK. CHia ToKa.
Hanpsbkenne. ConpoTHBICHHE.
3akoH Oma 11 ydyacTka nenu

04.04

56

ITocnemoBarenpHOE,
napajuielbHOe, CMEIIaHHOE
COETMHEHUE MTPOBOHUKOB.
JIaGoparopHas paboTa
«M3ydyeHue cMeIanHoro
COCMHEHUS PE3UCTOPOB

0.5

08

bu6mmorexa [IOK
https://m.edsoo.ru/ff0
c74f0

57

Pabora 1 MOIIIHOCTH
3IEKTPUYECKOTO TOKA. 3aKOH
Jxoynsa-Jlenna

11

bu6mmoreka [IOK
https://m.edsoo.ru/ff0
€7838

58

3akoH OMa 11 OJTHOM
(3aMKHYTOM) 2JIEKTPUYECKOMH
nenu. Koporkoe 3aMbIkaHue.
JlabopaTopHas pabota
«M3mepenune I]IC ncrounnka
TOKa ¥ €r0 BHYTPEHHETO
COIIPOTHBIICHUS»

0.5

15

bu6mmorexa [IOK
https://m.edsoo.ru/ff0
c7ael

59

DNeKTpOHHAas TPOBOINMOCTh
TBEPABIX METAJLIOB.
3aBHCHMOCTb CONIPOTUBIICHUS
METAJIJIOB OT TEMIIEpaTypHl.
CBepxnpoBOIMMOCTb

18

60

DIIEKTPUYECKUH TOK B BaKyyMe.
CBoucTBa 3JIEKTPOHHBIX TYYKOB

22



https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c7ae0

[TonynpoBoIHMKH, UX
cOOCTBEHHAs U ITPUMECHAs

bu6mmoreka [JOK

61 npoBoAUMOCTh. CBOMCTBA P—N- 1 25 https://m.edsoo.ru/ff0
nepexoa. c84ae
[TonynpoBoIHUKOBBIE TPUOOPHI
DNEeKTPUUECKUH TOK B
pacTBOpax M pacruiaBax bubnmoreka [JOK

62 3JICKTPOJIUTOB. 1 29 https://m.edsoo.ru/ff0
DNEeKTPOIUTHYECKAS c82ba
JUcconuanus. JIeKTPOoIIn3
DNEeKTpUYECKUU TOK B ra3ax.

CaMocTosTeIbHBIN U bubmorexa [JOK

63 B 1 02.05 https://m.edsoo.ru/ff0
HECaMOCTOSITeNIbHBIN pa3psi. c84ae
Monnus. [nazma
IIpomexyTounas bubnnorexa [JOK

64 arrecranus.Mtorosoe 1 06.05 https://m.edsoo.ru/ff0
TeCTHPOBAHHUE c86fc

. bubnuorexa [JOK
65 Sgggﬁ;ﬁ;ﬁjﬁ;ﬁ» 1 13.05 https://m.edsoo.ru/ff0
c88be
KonTtpouabHasi pabora no teme
«JIeKTpOCTATHKA.
IToCTOAHHBIN YJIEKTPUYECKH I
TOK. TOKHU B pa3inyHbIX bubmorexa [JOK

66 . 1 16.05 https://m.edsoo.ru/ff0
cpenax» /Beepoccuiickas c8a8a
poBepouHas paboTa mpu -

MIPOBEJICHUH Ha OyMaKHOM
HOCHUTETIE
PesepBHbIii yPOK. bubnnorexka [JOK

67 KonTpoabHas padora no teme 1 20.05 https://m.edsoo.ru/ff0
"JaexkTpoauHamuka'' c8c56
PesepBHbIii ypOK. bubnnoreka [JOK

68 Oo6o0muiaromuii ypok mo remMam 1 23.05 https://m.edsoo.ru/ff0
10 xnacca c8f6c

OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c8f6c

11 KITACC

Jlara
DJIEKTPOHHbBIE
KosmuecTBo yacos U3y4YeHUS
Ne uudposbie
Tema ypoka
n/n oOpa3oBaTe/ibHbIE
B Mnax dakr pecypesI
cero
KP 1P
[TocTostHHBIE MATHUTBI
U UX B3aUMOJEHCTBHUE.
MarnuTHO€ nosue bubmorexa HOK
N 1 03.09 https://m.edsoo.ru/ff0c9
Bexrop MarHuTHON 778
UHAYKIUU. JInHnn T
MarHuTHON MHIYKIIUH
MaruuTHOe nose
IIPOBOJHHUKA C TOKOM. bu6nuoreka [JOK
OmnsIT OpcTena. 1 05.09 https://m.edsoo.ru/ff0c9
BsaumopeiicTBue 8fe
MIPOBOJIHUKOB C TOKOM
JlaboparopHast pabota
bubnuorexa [JOK
«M3yueHue
1 1 10.09 https://m.edsoo.ru/ff0c9
MarHUTHOTO TIOJIS 8fe
KaTyIIKA C TOKOM» o
JlelicTBUE€ MarHUTHOTO
TIOJIs1 Ha MPOBOHUK C
TokoM. Cuiia Amriepa.
JlaGoparopHas pabota bubmorexa LOK
paTop p 1 1 12.09 https://m.edsoo.ru/ff0c9
«HccnenoBanue ac0
JEUCTBUS IOCTOSTHHOTO T
MarHuTa Ha PaMKy C
TOKOM»
JleiicTBE MAarHUTHOTO
OJIS1 HA IBHXKYLIYOCS bubnuoteka [JOK
3apsKEHHYIO YaCTHUILY. 1 17.09 https://m.edsoo.ru/ffoc9
Cuna Jlopenna. Pabota df4
cunbl JlopeHna
DneKTpoMarHuTHas
nHaykuud. [Torok
BEKTOpPa MarHUTHOMN 1 19.09
unaykuun. JJ1C
WHJYKIHAH. 3aKOH



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

3JIEKTPOMATHUTHOMN
naaykunu Gapanes

JIaboparopHast pabota
«HccnenoBanue
SABJICHUS
3JIEKTPOMATHUTHOMN
WHIYKLIAW)

24.09

but6mmoreka [IOK
https://m.edsoo.ru/ffOca
150

NHAYKTUBHOCTS.
SIBnenue
camounaykiuu. 3J1C
CaMOMHAYKIUU.
DHeprusi MarHuTHOT'O

II0JIA KAaTyIIKU C TOKOM.

9HeKTp0MaFHI/ITH06
I10JIC

26.09

bubmnoreka IIOK
https://m.edsoo.ru/ffOca
600

TexHuueckue
YCTPOMCTBA U UX
IIPUMECHEHHUE:
MIOCTOSIHHBIE MarHUTBHI,
AJEKTPOMAarHuThl,
AJEKTPO/IBUTaTENb,
YCKOPUTENH
2JIEMEHTApHBIX YaCTHII,
MHIYKIIMOHHAs TIeYb

01.10

10

O6o006maronuit ypok
«MarauTHoOe moJe.
DneKTpoMarHuTHas
WHIYKLUS

03.10

bu6nuorexa [IOK
https://m.edsoo.ru/ffOca
b82

11

KonTponbnas padbota
o TeMe «KMarauTHoe
oJe.
DneKTpoMarHuTHas
WHIYKIUS

08.10

bu6nuoreka [IOK
https://m.edsoo.ru/ffOca
ds8

12

CB0OOIHBIE
MEXaHUYECKHE
KoJeOaHusl.
I'apmoHnueckue
KosebOaHus. YpaBHEHUE
TapMOHHUYECKHUX
KoJIeOaHUH.
[IpeBpatienue sHepruu

10.10

but6mmorekxa [IOK
https://m.edsoo.ru/ffOca
f06



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

13

JIaboparopHast pabota
«HccnenoBanue
3aBUCHMOCTH TIepHOJIa
MaJIbIX KOJeOaHuH
rpy3a Ha HUTH OT
JUIMHBI HUTH U MacCChI
rpy3a»

15.10

14

KonebarenpHbn
KoHTYp. CBOOOTHBIE
3JICKTPOMArHUTHBIC
KOJICOaHHMS B
HJIeaIbHOM
KoJIc0aTeIIbHOM
KOHTYpE. AHAJIOTHS
MEXIY
MeXaHUYECKUMH U
AJIEKTPOMArHUTHBIMU
KoJIe0aHUsIMHU

17.10

bubnuorexa [IOK
https://m.edsoo.ru/ffOcb
820

15

®opmyina TomcoHa.
3aKOH COXpaHEHHUs
SHEPTUU B UJI€ATBHOM
KosebaTeIbHOM
KOHTYype

22.10

bubmunoreka IIOK
https://m.edsoo.ru/ffOch
9c4

16

IIpencrasnenue o
3aTyXarlux
KOJIEOAHHUSIX.
BeiHyX/1€HHBIE
MEeXaHUYECKHe
kosiebanus. PezoHanc.
BeiHyX/1€HHBIE
AJIEKTPOMAarHUTHBIE
KoJe0aHus

24.10

bu6nuorexa [IOK
https://m.edsoo.ru/ffOcb
b86

17

[IepeMeHHBIN TOK.
CunycongaibHbIN
MepEMEHHBIN TOK.
MommHoCTh
MEPEMEHHOTO TOKa.
AMIUTUTYAHOE U
JIEHCTBYIOLIEE
3HAYECHHUE CUJTBI TOKA U
HaIpsKEHUs

05.11

but6mmorexa [IOK
https://m.edsoo.ru/ffOch
d34



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cbd34

18

Tpauchopmarop.
IIpousBoactso,
nepenava u
notpebieHue
BJIEKTPUYECKON
SHEPrUn

07.11

19

YcerpolictBo u
MIPaKTUYECKOe
MIpUMEHEHUE
ANEKTPUYECKOTO
3BOHKa, FeHepaTopa
[IEPEMEHHOTI0 TOKa,
JIMHUH 3JIeKTpoIiepesayd

12.11

bubnunorexa LIOK
https://m.edsoo.ru/ffOcc
324

20

OKOJIOTUYECKHE PUCKU
IIpU IPOU3BOJCTBE
JNIEKTPOSHEPIHH.
Kynerypa
HCIIOJIb30BAaHUS
IJIEKTPOIHEPI YU B
IIOBCEIHEBHOU JKU3HU

14.11

21

MexanndecKre BOJIHBI,
YCIIOBHS
pacnpocTpaHEHHUs.
[Tepuoa. Cxopoctb
pacnpocTpaHeHus U
JUTHA BOJIHBI.
[Tonepeunsie u
MIPOJI0JTHHBIEC BOJTHBI

19.11

bu6anoreka LIOK
https://m.edsoo.ru/ffOcc
as4

22

3ByK. CKOpOCTH 3BYKa.
I'poMKOCTH 3BYyKA.
Bricora Tona. TemOp

3ByKa

21.11

bu6anoreka LIOK
https://m.edsoo.ru/ffOcc
c0c

23

ONEeKTPOMarHuTHHIE
BOJIHBI, UX CBOMCTBA U
ckopocts. [IIkana
SJICKTPOMAardHuTHBIX
BOJIH

26.11

but6mmorexa [IOK
https://m.edsoo.ru/ffOcc
fe0

24

[IpuHUUMIIBI paInOCBA3U
U TEICBUACHHS.
PasButne cpencrs
cBs3u. Pagnostokanus

28.11



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0ccfe0

KonTponbnas pabota

bubnunorexa LIOK

25 03.12 https://m.edsoo.ru/ffOcc
«Konebanus u BOJIHBI»
6f8
[IpssMonuneHoe
pacnpocTpaHeHue
CBETA B OJIHOPOJHOM bubmorexa HOK
26 N 05.12 https://m.edsoo.ru/ffOcd
cpene. Toueunblii 350
HUCTOYHHUK cBeTa. Jlyd o
cBeTa
OTtpaxeHue cBera.
3aKOHBI OTPAKEHUS bubmuorexa [IOK
27 cera. [TocTpoenue 10.12 https://m.edsoo.ru/ffOcd
U300paKeHUr B 4e0
IJIOCKOM 3epKajie
[Ipenomiienue cBeTa.
[TonHoe BHYTpeHHEE
bubmnoreka IIOK
OTpakeHHUE.
28 . 12.12 https://m.edsoo.ru/ffOcd
[IpenenpHBIA yromn 756
MOJTHOTO BHYTPEHHETO o
OTpaKCHHUS
JIaGoparopHas paboTa
bu6anoreka LIOK
«M3mepenue
29 17.12 https://m.edsoo.ru/ffOcd
MoKazaress 67a
MIPEIOMIIEHHUS CTEKIIa o
JIunsel. [loctpoenne
n300pakeHUi B JIMH3eE. bubmuoreka [JOK
30 dopmyia TOHKOM 19.12 https://m.edsoo.ru/ffOcd
JIMH3LL. Y BEIUYEHHE dle
JIUH3BI
JIaGoparopHas paboTa
«HccnenoBanne
31 . g . 24.12
CBOMCTB H300pakeHU
B JIMH3aX)
Jucnepcus cera.
Cl10KHBIN COCTaB
6enoro ceera. L{Ber.
32 1 26.12
JlabopaTopHas pabota
«HaOmronenune
JUCTIEPCUU CBETAY
33 HNutepdepennius cpera. 09.01 bubnuoteka [JOK



https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0cdd1e

Hudpaxius ceera.

https://m.edsoo.ru/ffOce

Hudpakimonnas d22
peméTka
[Tonepeunocts bubnuorexa LIOK
34 CBETOBBIX BOJIH. 14.01 https://m.edsoo.ru/ffOcf
[Tonspusanus ceera 02e
Onrtuyeckne npudOpHI
U yCTPOMCTBA U
35 YCIIOBUS UX 16.01
0€301MacHOTO
MIPUMEHEHHUS
I'pannus
MIPUMEHUMOCTH
. bubnuorexa [JOK
KJIACCUYECKOU
36 21.01 https://m.edsoo.ru/ffOcf
Mexanuku. [ToctynaTsl 862
CIIEIUAIBHOW TEOPHUU T
OTHOCHUTEIIbHOCTH
OTHOCUTENBHOCTD
bubmuoreka IIOK
OJTHOBPEMEHHOCTH.
37 23.01 https://m.edsoo.ru/ffOcf
3amMme/yieHre BpEMEHH U 242
COKpalleHHE AJINHBI T
DHeprusi U UMITYJIbC
PENSATUBUCTCKOU
yacTUIbl. CBs3b MacChl bubmorexa [JOK
38 . 28.01 https://m.edsoo.ru/ffocf
C DHEprueu u <68
HMITYJIbCOM. DHEPIUst o
TTOKOSI
KonTponbnas pabota
bu6anoreka LIOK
«OnTrka. OCHOBBI
39 . 30.01 https://m.edsoo.ru/ffOcf
CrHeIMaIbHON TEOpUHU 60
OTHOCUTEIBbHOCTH o
®otonsl. Dopmyna bubnuotexa [JOK
40 [Inanka. DHeprus u 04.02 https://m.edsoo.ru/ffOcf
UMIyasc GoToHA elé
OtkpbITHE U
HCCIIEN0BAMHE but6mmorekxa [IOK
41 06.02 https://m.edsoo.ru/ffOcf
dotordpdexra. OnbITH fod
A.T. CroneroBa o
42 3akonbl poTodddekra. 11.02 bubnuotexa [JOK
VpaBHeHue ' https://m.edsoo.ru/ff0d0



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e

DuHIITenHA IS

dororddekra.

«Kpacnas rpanuma»
dhoTodrddekra

15e

JlaBiieHue cBera.

Omsrter I1. H. bubamnoreka ITOK
43 JleGenena. 13.02 https://m.edsoo.ru/ff0d0
XUMHYECKOE ICUCTBUE 4ab
CBETa
TexHuueckue
YCTPOMCTBA U
MPaKTUYECKOE
44 MpUMEHEHHUE: 18.02
(hoTO3JIEMEHT,
dboTonaTumk,
coJiHeYHas Oarapes,
CBETOJIHO/T
Pemenue 3ama4d mo bubmnoreka IIOK
45 TemMe «IJEMEHTBI 20.02 https://m.edsoo.ru/ff0d0
KBAHTOBOM ONTHKW) 302
Mogenp aToma
TomcoHna. OnbITHI
Pesepopa 1o bubnmnoreka [JOK
46 25.02 https://m.edsoo.ru/ff0d0
paccessHUIO (-4acTHII. 91a
[LmanerapHast MoJeIb o
aToma
bu6anoreka LIOK
47 IToctynarel bopa 27.02 https://m.edsoo.ru/ff0d0
afa
N3ny4yenue u
noryionieHrue GOTOHOB
MIPHU TIEPEXO0JI€ aTOMa C bubmorexa [JOK
48 04.03 https://m.edsoo.ru/ff0d0
OJTHOTO YPOBHS afa
SHEPTHUH Ha JPYTOM. o
Bupel ciekrpos
BonnoBeie cBOKCTBA
yactuil. BomHsl 1e
Bpouins. bubnuoreka [IOK
49 06.03 https://m.edsoo.ru/ff0d0
KopnyckynspHo- ca8

BOJTHOBOM J1yaJIU3M.
CooHTaHHOE U



https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0ca8

BBIHYXJICHHOE
U3Iy4EeHUE

50

OTtkpbiTHE
PaliOaKTUBHOCTH.
OmnsiThl Pesepdopaa mo
OIIPEIECTICHUIO COCTaBa
PaaoaKTHBHOTO
U3ITy4CHHS

11.03

but6mmoreka [IOK
https://m.edsoo.ru/ff0d0
fd2

51

CaowucTBa anbda-,
Oera-, raMMma-
u3nyueHus. BiusHue
pPaJiOaKTHBHOCTH Ha
JKMBBIC OPTraHU3MBbI

13.03

52

OTKpbITHE IPOTOHA U
HeUTpoHa. M3otonsl.
Anbda-pacna.
DIEKTPOHHBIN U
MO3UTPOHHBIN OeTa-
pacnan. ['amma-
U3JIy4yeHue

18.03

bubmnoreka IIOK
https://m.edsoo.ru/ff0d1
162

53

DHeprus CBs3U
HYKJIOHOB B sI/Ipe.
S nepHbie peakuum.
S nepHbIn peakTop.
[IpoGnemsl,
MEePCIEKTUBBI,
9KOJIOTUYECKUE
aCHeKTHI ACPHOU
SHEPTEeTUKU

20.03

bu6nuorexa [IOK
https://m.edsoo.ru/ff0d1
356

54

DneMeHTapHbIe
yacTUIbl. OTKpbITHE
MO3uTpoHa. MeToasl
HaOIOIeHUs U
perucTpanuu
3JIEMEHTAPHBIX YACTHII.
Kpyrusriit cron
«DyH1aMEHTaIIbHbBIC
B3aMMO/JICUCTBUS.
EnuncTBO hmznueckon’
KapTUHBI MUPay

25.03

but6mmorexa [IOK
https://m.edsoo.ru/ff0d0
€38

55

DTarnbl pa3BUTHUS

08.04



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

ACTPOHOMHUHU.
[IpuknagHoe u
MHPOBO33PEHUYECKOE
3HAYCHHE aCTPOHOMHMH.
Bun 3Bé31H0r0 Heba.
Co3sBe3aus, spKue

3BE3 b1, IIAHETHI, UX
BUJIMMOE JIBHKEHUE.
ConHeyHas cucTeMa

56

Comnunue. Conneunas
aKTUBHOCTE. VMICTOUHUK
suepruu CoJiHIA U
3BE3/]

10.04

57

3B€31bI, UX OCHOBHEIC
XapaKTEPUCTUKH.
3BE31bI II1aBHOU
MOCJIEIOBATCILHOCTH.
Bnyrtpennee ctpoenue
3B€31. COBpeMEHHbBIE
MPEJICTABJICHUS O
MIPOUCXOXKICHUU U
spomonuu CoHIa U
3BE3]T

15.04

58

Muneunsid Iyt —
Hama ["anakTuka.
Ilonoxenue u
nBrkenne CotHia B
I'amakTtuke. ["'anakTukm.
UYepHble AbIpHI B s11pax
rajJakTUK

17.04

59

Bcenennas.
Paz0eranue rajakTuk.
Teopust bonpioro
B3pbIBa. PennkToBOE
W3JIyYCHHUE.
MeraranakTuka

22.04

60

Hepemennsie
po0GJIEeMbI ACTPOHOMUH

24.04

61

KonTponbHas padora
«DIJIeMEHTBI
aCTPOHOMHH U

29.04




acCTPOPUUKI

62

O6o0maromuii ypox.
Ponb ¢puzuku u
aCTPOHOMUU B
3KOHOMHYECKOH,
TEXHOJIOTUYECKOM,
COLIMAIbHOMN U
ATUYECKOM cdepax
JeSITeNIbHOCTH
YelioBeKa

06.05

63

O6o006maromuit ypox.
Ponb 1 MecTo (hU3HKH U
ACTPOHOMHU B
COBPEMEHHOW HAYYHOI
KapTUHE MHpa

08.05

64

PesepBHbIit ypoK.
MarsuTHoOe moe.
DJIeKTpOMarHuTHas
WHTYKIUS

13.05

65

O6o0uaromuit ypox.
MecTto ¢pusnueckoi
KapTHHBI MUpPa B
o01eM psiay
COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJICTaBICHUMN O
npupoje

15.05

66

[Ipomexxyrounas
arrectanua.Mtorosoe
TECTUPOBAHUE

20.05

67

PesepBHBIit ypoK.
Onturka. OCHOBBI
CIELUAaJIbHON TEOpUHU
OTHOCHUTEIIBHOCTH

22.05

68

Pesepnslii ypok.
KsanToBas ¢usuka.
DJIEMEHTBI aCTPOHOMUU
U acTpou3UKU

26.05

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1
784

OBIIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

68



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




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET
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