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HOACHUTEJBHASA 3AIINCKA

[Iporpamma mo ¢u3uke 6a30BOTO YpOBHS Ha yPOBHE CPETHETO OOIIETO
o0Opa3oBaHus pa3paboTaHa HA OCHOBE MOJIOKEHUI U TpeOOBAaHUH K PE3yJIbTaTaM
OCBOEGHUSI OCHOBHOW 00pa30BaTeIbHON MporpamMmbl, npeactaBieHHbIXx B PI'OC
COO, a Ttaxxe c yu€toM ¢enepanbHOil paboueld mporpaMmbl BOCIUTAHUS U
KOHLIETIIIMY TTpenoiaBanus yueOHoro npeaMera «dOusuka» B 00pa3oBaTENbHBIX
opranmsanusax  Poccmiickon — dPexepanuu, — peAM3yIOIIUX  OCHOBHBIE
o0pa3oBaTebHbIE MPOTPAMMBI.

Copepxanue mporpaMMmbl MO (QHU3MKE HaAIpaBiIeHO Ha (OpPMUPOBAHUE
€CTECTBEHHO-HAYYHOH KapTHHBI Mupa oOydaromuxcs 10-11 kimaccoB mpu
oOyueHnn wux ¢u3uke Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-
JESTeNbHOCTHOTO  moaxoaa. llporpamma 1o  (QU3MKE  COOTBETCTBYET
tpedoBanusiM OPI'OC COO k mIaHUpPYyEMBbIM JUYHOCTHBIM, MPEAMETHBIM U
METaIpeAMETHBIM pe3yJbTaTaM 00y4YEeHUs, @ TAKKE YUUTHIBAET HEOOXOUMOCTh
peanu3aluyd MEXNPEIMETHbIX CBA3€d (U3HKKM C €CTECTBEHHO-HAay4YHBIMU
y4eOHbIMU TpeAMeTaMu. B Hell ompenemnsitoTcsi OCHOBHBIE LENH W3YYECHHS
(U3HKM Ha YpOBHE CpelHEro o01ero o0pa3oBaHusl, IIIAHUPYEMBIE PE3YIbTAThI
OCBOCHHMSI Kypca (PU3MKH: JMYHOCTHBIE, METalpeIMETHbIE, MPEAMETHBIE (HA
0a30BOM YpOBHE).

[Iporpamma 1o pu3MKe BKIIOYAET:

e TIUIAHUPYEMBIC pE3YyJbTaThl OCBOCHUS Kypca (u3uku Ha 0a30BOM

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

e cojepkaHue yueOHoro npeamera « Pu3nkay 1mo rojgaM o0ydeHusl.

du3rka Kak Hayka o HauOoJiee OOIIMX 3aKOHaxX MPHUPOAbI, BBICTyHas B
KauyecTBe y4dyeOHOro MpeaMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKIaa B
cucteMy 3HaHMA 00 okpyxkawomem wmupe. IlkonsHbIE Kypc (Qu3ukm —
CUCTEMOOOpPa3yIOIMi Il  €CTECTBEHHO-HAYyYHBIX y4YE€OHBIX MPEIMETOB,
MIOCKOJIBKY (PU3MYECKHE 3aKOHBI JIEKAaT B OCHOBE IPOLECCOB M SIBJICHUM,
M3ydaeMbIX XUMHEH, Ouosiorued, guznueckod reorpadueit U acTpoHOMHEH.
Hcnonb3oBaHne M aKTUBHOE MPUMEHEHHE (U3MUECKMX 3HAHUM OmpeneiseT
XapakTep M pa3BUTHE pPa3HOOOPA3HBIX TEXHOJOTMH B cdepe SHEpPreTUuKH,
TPaHCIOPTa, OCBOEHUSI KOCMOCA, MOJIyYeHHS] HOBBIX MaTE€pPHANIOB C 3aJJaHHBIMU
CBOMCTBaMH M JApyrux. W3yueHue @U3MKM BHOCUT OCHOBHOW BKJIAJ B
(opMHpOBaHHE €CTECTBEHHO-HAYYHOW KapTUHBI MHpa O0OydYarolmuxcsi, B
(dopMHpOoBaHWE YMEHUW MNPUMEHSTh HAYYHBIM METOJ TMO3HAaHUA MpU
BBINIOJIHEHUH UMH Y4E€OHBIX HCCIIEJOBAaHUMN.

B ocHoBy kypca ¢usuku ajis YpOBHSI CpeAHEro oOIiiero oOpa3oBaHUs
MOJIOKEH P WAEH, KOTOPbIE MOXHO pacCMaTpuBaTh KakK MPHUHIMIBL €ro
MOCTPOEHHUS.

Hoes yenocmuocmu. B cOOTBETCTBUM C HEH KypC SBISIETCS JOTMYECKU
3aBEPIIEHHBIM, OH COAEPKUT MaTepuall U3 BCEX Pa3AesioB (PM3HMKH, BKIHOYAET
KaK BOIIPOCHI KJJACCUYECKOM, TaK 1 COBPEMEHHOM (DU3HUKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM C HEW maTepuall Kypca (U3UKU
o0beqUHEH BOKpYr ¢u3nueckux Teopuil. Bemymmm B Kypce sBIsgeTcs
(dbopMHpoBaHUE NMPEACTABICHUI O CTPYKTYPHBIX YPOBHSAX MaTe€pUH, BEUIECTBE U
oJe.

Hoes eymanumapuzayuu. EE peanuzaiivs mpearnosiaraeT UCMOJb30BaHUE
I'YMaHUTAPHOTO MOTEeHIMANIa (U3UYECKON HAayKU, OCMBICICHUE CBSI3U PA3BUTHS
¢u3ukM Cc pa3BUTHEM OOIIEeCTBa, a TaKkKe C MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU U 3KOJIOTMUYECKUMU MPOOJIeMaMH.



Hoesa npuxnaonoti Hanpasnrennocmu. Kypc ¢usukum mnpenmonaraer
3HAKOMCTBO C IIMPOKUM KPYIOM TEXHHYECKHMX M TEXHOJIOTHUECKHUX
IIPUIIOKEHUN U3YUYEHHBIX TEOPUM U 3aKOHOB.

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

Crep>KHEBBIMU 3JIEMEHTaMHU Kypca (U3UKH Ha YPOBHE CPEIHEro 0OIero
oOpa3oBaHUs SBISIOTCS pU3NYECKre TeopuH (POpMUPOBAHUE TPEICTABICHUN O
CTPYKTYype MOCTPOCHUS (PUZNUECKON TEOpUH, poiiu (PyHIaMEHTATbHBIX 3aKOHOB
¥ TPUHIMIIOB B COBPEMEHHBIX NPEJACTABICHUAX O MPHUPOJAE, TPaHMUIIAX
MPUMEHUMOCTH TEOpPUM, IJIsI OMUCAHUS €CTECTBEHHO-HAYYHBIX SIBICHUN W
MIPOIIECCOB).

CucTeMHO-eSTENbHOCTHBIA TOAX0J B Kypce (U3UKH peanu3yercs
MPEXKIE BCETO 3a CUET OPraHu3aluy SKCIECPUMEHTAIBHOW JI€STEIbHOCTH
oOyuatomuxcs. s 6a30Boro ypoBHsI Kypca (PU3MKU — 3TO HMCIOJIH30BAHUE
CUCTEMBbI (DPOHTATBHBIX KPATKOBPEMEHHBIX 3KCIIEPUMEHTOB M JIa0OPATOPHBIX
paboT, KOTOpble B mporpamme Mo (u3uke OOBEIUHEHBI B OOIIUNA CIIHCOK
YUYEHUYECKUX TMPaKTHYECKHX paboT. BeineneHne B yKa3aHHOM TE€pEYHE
71ab0paTOPHBIX padOT, MPOBOIMMBIX AJISi KOHTPOJS M OIIEHKH, OCYIIECTBISICTCA
YYaCTHHKaMU 0Opa30OBaTENbHOIO IpoLecca HMCXOJsid U3  OCOOEHHOCTEH
IJIAHUPOBAHMS U OCHalleHHus kaOuHera ¢usuku. IIpu sTomM obecneunBaeTcs
OBJIaJICHHE OOYYaAIOIMMHUCS YMEHHUSIMH MPOBOAWTH KOCBEHHBIE H3MEpPEHUS,
WCCIIETIOBAHMs 3aBUCUMOCTEN (PU3MUECKUX BEJIMYMH W MOCTAHOBKY OTBITOB TIO
MPOBEPKE MPEITI0KEHHBIX TUTIOTE3.

bonbmioe BHUMaHME yneiseTCsl PEHICHHUI0 PacuETHBIX M KadeCTBEHHBIX
3anad. [Ipu sToM amst pacu€THBIX 3a/1a4 IPUOPUTETOM SIBISIOTCS 3a/1a4M C SIBHO
3alaHHOM  (PU3UYECKOM MOJENbIO, TMO3BOJISIONIME NPUMEHSTh H3yYEHHBIE
3aKOHBI U 3aKOHOMEPHOCTH KaK W3 OJHOTO pa3jesia Kypca, TaK U MHTErpupys
3HaHWA W3 pa3HbIX pazaenoB. [l KadyeCTBEHHBIX 3aJad TMPUOPUTETOM
ABIIIOTCS 3aJaHUs HAa OOBSICHEHHE TMPOTEKaHWS (PUINUYECKUX SIBICHUNA U
MPOIIECCOB B OKPYXKAIOIIEH >XKU3HU, TpeOyrolue BbIOOpa (HU3NYECKON MOACIH
JUIS CUTYalluy TPAKTHKO-OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TtpeboBanusimu PI'OC COO k wmaTepualibHO-
TEXHUYECKOMY OOecreueHui0 yueOHOro rmpoiecca 0a30BBbIM YpOBEHb Kypca
GbU3UKM Ha YpPOBHE CpEAHEro oOluiero oOpa3oBaHUs JOJDKEH H3y4aThCS B
YCIIOBUSIX MPEIMETHOTO KaOWHeTa (PU3UKHU WU B YCIOBUSX UHTETPHUPOBAHHOTO
KaOMHETa MpPEAMETOB €CTECTBEHHO-HAy4YHOro MLHKiIa. B kabOuHeTe Qu3nku
JOJDKHO OBITh HEOOXOAMMOE JIabOpaTopHOE O0OPYJOBaHUE JJISl BBHINOJIHEHUS
YKa3aHHBIX B TporpamMme 1o (PHU3UKEe YYCHHUYECKUX MPAKTHYECKUX paboT u
JEMOHCTPALIMOHHOE 000pYI0BAHHE.

JleMoHcTpaniuoHHoe obopynoBaHue ¢GOpMUPYETCS B COOTBETCTBUM C
NPUHIAIIOM MHHUMAJIBHON JOCTaTOYHOCTH M 00eCleYrBaeT TOCTaHOBKY
MEPEUYNCIICHHBIX B MpOorpaMMe MO (HU3UKE KIFOYEBBIX JIEMOHCTPALUNA IS
UCCIICJIOBAaHMUSI HM3y4aeMBIX SIBICHHH MW TIPOIECCOB, OMIUPHUECKUX U
(GyHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX TPUMEHECHHIA.

JlaGopatopHoe 0OOpyIOBaHHE JJIsI YYEHUUECKHUX MPAKTUUECKUX padoT
dopMupyeTcs B BUJ€ TEMAaTHYECKUX KOMIUIEKTOB M 00€CIIeYMBAECTCs B pacuéTe
OTHOTO KOMIUIEKTa Ha JBYX OOydYarommxcs. TeMaTH4ecKhe KOMIUICKTHI
J1a00paTOPHOTO OO0OPYIOBAHMS JIOJDKHBI OBITH MOCTPOEHBI HAa KOMILIEKCHOM



MCIOJIb30BaHUHU aHAJIOTOBBIX U MU(PPOBBIX MPUOOPOB, a TAKKE KOMITbIOTEPHBIX
M3MEPUTENIbHBIX CUCTEM B BHJIE ITU(PPOBBIX JT1a00paTOPUid.
OCHOBHBIMU 1IETIIMU U3Yy4€HUS (PU3UKHU B OOIIEM 00pa30BaHUU SIBIISIFOTCS:

dbopMupoBaHrE WHTEpECAa M CTPEMIJICHHs] OOYYaIOIUXCS K HAYYHOMY
M3YYCHUIO TPUPOJIBI, PA3BUTHE WX HHTEIUICKTYAIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEN;

pa3BUTHE TMPEACTaBICHUH O HAYYHOM METOJ¢ TIO3HAHUS |
dbopMHpOBaHHE HCCIAEAOBATEIILCKOTO OTHOMICHUS K OKPYXKAIOIUM
SIBJICHUSIM;

dbopMHupoBaHE HAYYHOTO MHUPOBO33PEHHS KaK pe3yJbTara WU3ydeHUS
OCHOB CTPOCHHS MaTepuu U (PyHIaMEHTAIBHBIX 3aKOHOB (PH3UKH;
dbopMupoBaHUe YMEHUN OOBSCHATH SIBICHUS C HCIHOJb30BAaHUEM
(bu3rUecKrX 3HAaHUHM ¥ HAYYHBIX JOKA3aTeIbCTB;

(hopMupoBaHUE TIPEACTABICHUN O PO (DU3UKH IIJIST PA3BUTUS IPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHH.

JlocTrkeHne STUX 1ejiei o0eceunBaeTcsl peleHUEM CIIEAYIONNX 3a1a4 B
npoIiecce u3ydeHus Kypca (U3MKU Ha YPOBHE CPEIHETO 00111ero 00pa3oBaHus:

NpUOOpETEeHUE  CHUCTEeMbl  3HaHUM 00  o0mux  Qusnueckux
3aKOHOMEPHOCTSIX,  3aKOHaX, TEOpHUsAX, BKJIIOYas  MEXaHHUKY,
MOJIEKYJIAPHYIO (DU3HKY, 3JIEKTPOJUHAMUKY, KBAHTOBYIO (U3UKY U
AIIEMEHTHI aCTPOPU3UKH;

dbopMupoBaHHE€ YMEHUN MPUMEHSATh TEOPETUYECKUE 3HAHUA A
OObsICHEHUS (PUBMYECKUX SBJICHUW B MPUPOAEC U ISl TNPUHSATUA
MPAKTUYECKUX PEIICHUHN B MOBCEIHEBHOW KU3HU;

OCBOEHHE CIIOCOOOB pEIIECHUS Pa3IUYHBIX 3a7ad C SBHO 3aJaHHOMN
(u3nuecKol MOJIENbI0, 3aJad, MOJPA3yMEBAIOIINX CAMOCTOSTEIBHOE
co3JlaHue (PU3NUECKON MOJEIH, aICKBATHOW YCIOBUSM 3a]1auu;
MOHUMaHUE (PUBUYECKUX OCHOB W MPUHIUIIOB JACHCTBUS TEXHUUYECKUX
YCTPOMCTB W  TEXHOJOTMYECKUX TMPOIECCOB, HUX BIUAHUS Ha
OKPY’KaIOIIYIO Cpeny;

OBJIAJICHUE METOJIaMH CaMOCTOSITEILHOTO IJIAHUPOBAHUS U TIPOBEICHUSI
(bU3UYECKUX DKCIIEPUMEHTOB, aHAIM3a U UHTEpIIpeTalui HH(HOpMaInH,
onpeaeneHus JOCTOBEPHOCTH MOJTYYEHHOTO pe3yJIbTaTa;

CO3/laHM€  yCJIOBUU  JJiI1  Pa3BUTUS  yMEHUU MIPOEKTHO-
HCCJIEI0BATENILCKOM, TBOPUECKOW IESITETHHOCTH.

Ha usyuyenue ¢usuku (6a30BbIi ypOBEHb) Ha YPOBHE CpPEIHEr0 OOILIEro
obOpazoBanus orBoautcs 136 vacos: B 10 kiacce — 68 yacoB (2 yaca B HEEINIO),
B 11 xnacce — 68 yacoB (2 yaca B HEZIEINIO).

[Ipenymaraemeiii B mporpamMme 1Mo (U3MKE TMEpPeUYeHb J1a0OpaTOPHBIX M
MPAKTUYECKUX Pa0OT SBIACTCS PEKOMEHIOBAHHBIM, YYUTENb JENAacT BBIOOP
MPOBEICHHS J1abOpPaTOPHBIX pPAa0OT M OMBITOB C YUYETOM HWHIWBHIYATBHBIX
0COOCHHOCTEH 00yJaroOIUXCs.

Pazpaborannass pabGouas mnporpaMma peaauszyercss IO Y4eOHUKY:

Msxumes I'.4., byxosueB b.b., ®u3uka , 10 kinacc, 11 knacc. YueOHuk s

oOimeoOpa3zoBarebHbIX  opranuzanuid, -M : IIpocBemenune, 2018



COILEPKAHUE OBYUYEHUA
10 KITACC

Pa3znen 1. ®u3uka ¥ MeTOAbI HAYYHOI'0 IO3HAHUA

®u3uka — Hayka o npupoae. Hayunbsle METONBI MO3HAHUS OKPYKAIOIIETO
mupa. Ponp 3KcnepuMeHTa W TEOpMHM B MPOLECCE NO3HAHMS IIPUPOJIBIL.
DKCTIEpUMEHT B (PU3HUKE.

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

Ponb 1 MecTo ¢pu3uku B GOpMUPOBAHUN COBPEMEHHON HAYYHON KapTUHBI
MHPA, B IPAKTUYECKON IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBbie ¥ IHU(PPOBbIE H3MEPUTEIbHBIC MPHOOPHI, KOMITBIOTEPHBIC
JATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

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

[Tepemernienue, ckopocTh (CpeaHsisi CKOPOCTh, MTHOBEHHAasi CKOPOCTh) U
YCKOpEHHE MaTepHalbHOM TOYKH, UX MPOCKIMU HA OCHU CHUCTEMbl KOOPJUHAT.
CioxxeHue nepemMeneHnil U CI0KEHNE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOPEHHOE MPSMOJMHEWHOE ABMXKeHue. ['paduku
3aBUCHUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOpPEHHUsA, MyTH U TEpeMEIICHUS
MaTepUaIbHOM TOYKHU OT BPEMEHH.

CBoOoiHOE TIafieHne. Y CKOpEHUE CBOOOIHOTO MaiCHUS.

KpuBonmuuennoe nBuxeHue. JIB>KeHHWE MaTepUalbHOM TOYKH IO
OKPYXHOCTH C MOCTOSSHHOM TI0 MOJIYJII CKOPOCTBHIO. YTJOBas CKOPOCTh,
nuHeWHas ckopocTh. Ilepuon u yactota oOpamieHus. lleHTpocTpemuTeabHOE
YCKOpEHHUE.

TexHuyeckue yCTpONCTBA M MPAKTUYECKOE MPUMEHEHUE: CIHIOMETD,
JBIKEHUE CHAPSIOB, IIEMTHBIE U PEMEHHBIC Mepelayu.

Jlemoncmpayuu

Monenn CHUCTEMBbI oTCcuéTa, WJUTIOCTpALIUS KMHEMaTUYECKUX
XapaKTePUCTUK JBUKECHUS.

[IpeobpazoBanue ABUAKEHUM ¢ UCTIOJIb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

HaGntonenue nBMKEHHUs Tena, OPOIIEHHOrO MOJ YIjoM K TOPU30HTY U
TOPU30HTABHO.

N3mepenue yckopeHusi CBOOOIHOTO MaJeHUs.

HanpasneHue ckopocTu mpu ABUKEHUU 110 OKPYKHOCTH.

Vuenuueckuii akcnepumenm, nabopamopmsie pabomol

N3ydyeHne HEpaBHOMEPHOTO JABMIXKEHUSI C  IEJIbIO  OMpejecHus
MTHOBEHHOW CKOPOCTH.

UccnenoBanre COOTHOUIEHUS MEXAY MyTSAMH, MPONUIECHHBIMU TEJIOM 3a
MOCJIeI0BaTeIbHBIE pPAaBHBIE MPOMEXKYTKH BPEMEHHM MPU PABHOYCKOPEHHOM
JBIKEHUU C HAYaJIbHOM CKOPOCTHIO, PABHOU HYJIIO.

N3ydyeHne nBMKEHUS IApUKA B BA3KON KUIKOCTHU.

N3yuenune nBuxeHus Tejia, OPOIIEHHOTO TOPU30HTAIBHO.



Tema 2. Jlunamuka

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

Macca tena. Cuna. Ilpunnun cynepno3uuuu cuil. BTopoil 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 TpeHusi (MOKos, CKOJbKeHHs, KaueHus). Cuia TpeHus.
Cyxoe tpenue. Cuia TpeHHs CKOJBXKEHHS U cujia TpeHus nokos. Koaduiment
TpeHus. Cuia CONpOTUBIEHUS IPH IBUKEHUHU TEJa B )KUIKOCTH WJIU Ta3e.

[locTynarenbHOE M BpalllaTeIbHOE IBHXKEHHE a0COIFOTHO TBEPAOTO TEa.

MOMEHT CHJIbI OTHOCHUTENIBHO OcH BpauieHus. [lmedo cumbl. YcinoBus
paBHOBECUSA TBEPAOTO TEIIA.

TexHuueckue yCTpOWCTBA M MPAKTUUYECKOE MPUMEHEHHUE: MOJIIUITHUKH,
JBUYKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHMEe MHEPIUN.

CpaBHeHME MacC B3aUMOJICMCTBYIOIINX TEJL.

Bropoii 3akon HeroToHa.

N3mepenne cuil.

CiioxkeHune CHiL.

3aBUCUMOCTb CHJIBI YIIPYTOCTH OT Ae(hOpMAaLIIH.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U TAJACHUM.

CpaBHEHHE CHUJT TPEHHSI IOKOSI, KAUEHHS U CKOJIbKEHUS.

VYcaoBus paBHOBecHs TBEPAOTO Tena. Buasl paBHOBeCHS.

Vuenuueckuii skcnepumenm, nabopamopmusie pabomol

N3yuenue aBmKeHUs1 OpyCcKa M0 HAKJIOHHOW MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJT YIIPYTOCTH, BO3HUKAIOUIUX B MPY>KUHE U
PE3MHOBOM 00pa3siie, oT ux aedopmaruu.

UccnegoBanue ycnoBuil paBHOBECUA TBEPAOIO TeEJa, HMEIOUIETO OCh
BpAallICHMUS.

Tema 3. 3akonsl coxpanenus 6 mMexanuke

NMnynbc MarepuanbHOW TOYKH (Tesla), CUCTEMbl MaTE€pUabHBIX TOYEK.
NMnynbc cuiibl 1 U3MEHEHUE UMITYJIbCA Tea. 3aKOH COXPAaHEHUs HUMITYJIbCa.
PeakTuBHOE IBHKCHUE.

PaboTa cuiibl. MOITHOCTD CHJTBI.

Kunernueckass sHeprusi MaTepHajibHOM TOYkU. TeopemMa 00 M3MEHEHHH
KUHETUYECKOU IHEPTUH.

[ToTennmanbHas SHEPIUs. [ToTennmanbHas SHEprus  YIpyro
neopMUpOBaHHOM MpyXUHBL. [loTeHIManbHas SHeprusi Teina BOIU3U
ITOBEPXHOCTHU 3EMIIH.

[loTennmanbHple W HEMOTEHUUANbHble  cuUibl. CBs3b  pabOTHI
HEMOTEHIMAIBbHBIX CUJI C U3MEHEHUEM MEXaHWYECKON PHEPruu CUCTEMBbI Te.
3aKOH COXpaHEHHS] MEXaHUYECKOW SHEPTUU.

VYrpyrue u Heynpyrue CTOIKHOBEHUS.

TexHuueckne ycTpoiuCTBa U MPAKTUYECKOE TPUMEHEHHUE: BOJIOMET, KOMED,
NPYXUHHBIN MUCTOJET, TBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.



PeaktnBHOE nBUXEHUE.

[lepexo NOTEHIHATILHON 3HEPTUU B KHHETHYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, 1adopamopivie pabomul

N3yuyeHnue aOCOMIOTHO HEYNPYroro yjaapa ¢ MOMOUIbIO JBYX OJUHAKOBBIX
HUTSIHBIX MAasTHUKOB.

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

Paszpnes 3. MosekyasipHas pu3nKa 4 TEPMOAUHAMMKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TOJIOKEHUS MOJEKYISIPHO-KMHETHUYECKOWM TEOpHUH H  UX
ompITHOE oOOoCcHOBaHWe. bpoyHoBckoe nBmwkenme. [uddysmsa. Xapakrep
JIBWKEHUSI W B3aUMOJEHCTBUS YaCTHI| BelecTBA. MOJENU CTPOEHHUS Tas3oB,
KUAKOCTEN M TBEPIBIX TEN U OOBSICHEHUE CBOWCTB BEILECTBA HA OCHOBE 3THX
Mojzener. Macca u pasmepsl Mosnekys. KommuectBo BemectBa. IlocTosiHHas
ABorazapo.

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

Mopens wuaeanbHoro ra3za. (OCHOBHOE ypaBHEHHME MOJIEKYJISIPHO-
KMHETUYECKOW TEOpUU MIEaIbHOro ra3a. AOCONIIOTHAs TeMIlepaTypa Kak Mepa
CpelHEeW KUHETHYECKOW 3HEpruu TEIJIOBOrO JBWKEHUA 4dacTull rasza. Illkana
temneparyp KenbsBuHa. ['a3oBele  3akoHbl. YpaBHeHne MenzaeneeBa—
Knaneiipona. 3akon [lanerona. M3omponeccsl B HACaIbHOM T'a3€ C MTOCTOSHHBIM
KOJMYECTBOM  BellecTBa. ['paduueckoe MpeAcTaBICHUE  HU3O0MPOIECCOB:
M30TepMa, H30X0pa, n3odapa.

TexHnueckue yCTpOWCTBA M MPAKTUYECKOE NPHUMEHEHHUE: TEPMOMETD,
Oapomerp.

Jlemoncmpayuu

OnbITHl, JOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BellecTBa, (pororpaduu
MOJIEKYJI OpTaHUYECKUX COECIMHEHU.

OnbIThl 110 U PY3UN KUAKOCTEN U ra3oB.

Mopens OpOyHOBCKOTO JBUKEHUS.

Mopens onbita lITepHa.

OnpIThI, JTIOKa3bIBAIOIINE CYILIECTBOBAHHE MEXMOJIEKYIISIPHOTO
B3aUMOJICCTBHUSI.

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

OneIThl, WUTIOCTPUPYIOUIUME YpPaBHEHUE COCTOSIHMS WACAIBHOIO rasa,
M30IPOLIECCHI.

Vuenuueckuii skcnepumenm, nabopamopmusie pabomol

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

HccnegoBanne  3aBUCUMOCTH  MEXAYy  [apaMeTpaMud  COCTOSIHUS
pa3pexEeHHOro rasa.

Tema 2. OcHoevl mepmoouHamuxu

TepMoanHaMuuecKas CHUCTEMA. BuyrpenHnss DHEPrus
TEPMOJIMHAMMYECKOW CHUCTEMbl M crnocoObl €€ wu3MmeHenus. KoimuecTBo
TEIJIOTHl U paboTa. BHYTpeHHssT 3HEprust OJHOATOMHOTO HICAJIbHOrO Ta3a.
Buabl Tenmonepegaun: TEMmIONPOBOJHOCTb, KOHBEKIIMS, U3TyUeHUe. Y aenbHas
TEMI0EMKOCTh BellecTBa. KoinuecTBo TEMIOThI Mpy Teonepeaaye.



[Tonsitue 06 ammabatHoM mpouecce. llepBblil 3aKOH TEPMOIUHAMUKH.
[IpumeneHne mepBoOro 3aKkoHa TEPMOAMHAMUKH K M3omporeccam. I'padudeckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHamuku. HeoOpatumMocTh po1iecCOB B MPUPOJIE.

TeruioBple  mamuHbl.  [IpuHOMOBT  AEHCTBUSA  TEIJIOBBIX — MAIIKH.
[IpeoOpa3oBanus ’HEPrHUM B TEIUIOBBIX MamnHaX. KoapduueHT mosie3Horo
nencTBus TeruioBod MamuHbL. [{ukn KapHo u ero xkosddumueHT mone3Horo
ACHCTBHS. DKOJIOTUYECKUE MPOOIEMBI TETIOIHEPTETUKH.

TexHnueckue yCTpOMCTBA W NPAKTUYECKOE IPUMEHEHUE: JBUTATEINb
BHYTPEHHETO CrOpaHusi, ObITOBOU XOJIOJUIbHUK, KOHIUIUOHED.

Jlemoncmpayuu

H3MmeHeHre BHYTpEHHEH SHEPTUU Teja MPU COBEPUICHUH PaOOThI: BBUIET
MpoOKW W3 OYTHUIKH TOJ ACHCTBHEM CKATOTO BO3AyXa, HarpeBaHue s¢upa B
JATYHHOU TPYOKe IyTEM TpeHUs (BUACOAEMOHCTPALIMS).

WN3meHeHne  BHYTpEHHEW  3Hepruu  (TeMmmeparypbl) Tela  IpHU
TeIIonepeaaye.

OnbIT Mo aguabaTHOMY pPaCHIMPEHHIO BO3AyXa (OMBIT C BO3AYLIHBIM
OTHHBOM).

Mopenn mnapoBoid TypOWHBI, JBHrareisi BHYTPEHHETO CrOpaHMS,
PEaKTUBHOTO JIBUTaTEsl.

Vuenuueckuii skcnepumenm, nabopamopmusvie pabomol

N3mepenne yaenpHON TEIITOEMKOCTH.

Tema 3. Acpecamnvie cocmoanusn eeuwyecmea. Dazoevie nepexoonl

[TapooOpa3oBanue u KoHaeHcanusa. Mcnapenue u kunenue. AOCOMIOTHAs
M OTHOCHTEJIbHAS BIAXKHOCTh BO3Ayxa. HacklllleHHbIN nap. YaenbHas TeoTa
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPbl KUIICHHS OT JaBICHUS.

TBépnoe temo. Kpucrammueckue W amopdHble Tena. AHHU30TPONUS
CBOMCTB KpucTawioB. JKuakue kpucramisl. COBpEMEHHBIE MAaTEPHUAIIBL.
[1naBneHue u KpucTaJM3anus. Y ieapHas Teriora miasieHus. Cyonumanus.

VYpaBHeHuE TEMI0BOTrO OanaHca.

TexHuueckue ycTpoiiCTBA M TNMPAKTHYECKOE NMPUMEHEHHE: TUTPOMETp U
MICUXPOMETP, KATOPUMETP, TEXHOJIOTHH MOJIYYEHHUS] COBPEMEHHBIX MaTepHUAJIOB,
B TOM YHCJI€ HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTHUH.

Jlemoncmpayuu

CBoOICTBa HACBIIICHHBIX APOB.

Kunenue npu noHW>KEHHOM J1aBJICHUMU.

CnocoObl U3MEPEHUS BIAXKHOCTH.

HaGnronenue HarpeBaHust U IJIABJIEHUSI KPUCTAJUIMYECKOTO BEIIECTBA.

JleMoHCTpanus KpUCTaIIOB.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomol

N3mepeHre OTHOCUTENIbHON BIIAXKHOCTH BO3/1yXa.

Pa3znen 4. JaekTpoguHaMuKa

Tema 1. dnekmpocmamuxa

DneKTpu3anms Tela. OJEKTpUYeCKUi 3apsa. JBa BHAA SJIEKTPUYECKHUX
3apsaoB. [I[pOBOMHUKM, NUANEKTPUKUA U MOJYINPOBOJHUKUA. 3aAKOH COXPAHCHUS
AIEKTPUYECKOTO 3apsa.

Bzaumopeiicteue 3apsgoB. 3akoH Kymnona. ToudeuHbId 3J€KTpUUECKHI
3apsia. DneKkTpudeckoe nose. HanpspkEHHOCTH 3ieKTpruYecKkoro nodist. [puamun
CYIEPIO3ULINU DIIEKTPUUYECKUX TIOJIEH. JInHun HANPSHKEHHOCTH
AIEKTPUYECKOTO TOJIS.



Pabora cun »snekrpocrarnueckoro noiss. IloreHnman. Pa3HocThb
MMOTEHUHAIOB. [IpOBOAHUMKM M JUANEKTPUKUM B JJIEKTPOCTATUYECKOM IIOJIE.
JlusnexTpryeckast MpOHULAEMOCTb.

DIEKTPOEMKOCTb. Konnencatop. DIIEKTPOEMKOCTh MIJIOCKOTO
KOHJIEHCATOpa. DHEPIrusl 3apsyKEHHOT0 KOHAEHCaTopa.

TexHuyeckue ycTpoWCTBAa M NPAKTUYECKOE NPUMEHEHHME: DIIEKTPOCKOIL,
AIIEKTPOMETp, IJIEKTPOCTaTHYECKAasl 3allUTa, 3a3eMJICHHE 3JIEKTPOIPHOOPOB,
KOHJICHCATOp, KOMMPOBAJIBHBIN anmnapar, CTpyHHBINA IIPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M MIPUHLIAI IEUCTBUSA JIEKTPOMETPA.

B3auMoericTBre HA3NEKTPU30BAHHBIX TEIL.

DJIEKTPUYECKOE TI0JIC 3aPSKEHHBIX TEl.

IIpOBOJHUKH B AIEKTPOCTATUYECKOM IOJIE.

DJIeKTpOCTaTUYECKast 3alUTa.

JIMDAEKTPUKH B 3IEKTPOCTATUYECKOM IOJIE.

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

DHeprus 3apsHKEHHOI0 KOHAEHCATOPA.

Vuenuueckuii skcnepumenm, nabopamopmusie pabomol

N3mepenne 35eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku 6 paznuunvix cpedax

DIJIEKTPUYECKUN TOK. YCJOBHS CYHIECTBOBAHUSA JJIEKTPHUYECKOTO TOKAa.
Uctounuku Toka. Cuia Toka. [IoCTOSIHHBIN TOK.

Hanpspxkenune. 3akon OMa 115 y9acTKa LETH.

DJIEKTPUYECKOE CONPOTHUBJIECHUE. YEIBbHOE CONPOTHBIICHUE BEIIECTBA.
[TocnenoBarenbHOE, TAPAIENBHOE, CMEIIAHHOE COEINHEHUE IIPOBOIHUKOB.

Pabora osnextpuyeckoro Toka. 3akoH JDxoynga—Jlenna. MomHOCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOJBUKYILAsl CHJIA U BHYTPEHHEE CONPOTUBIICHUE UCTOYHUKA TOKA.
3akoH Oma 11 TOJNHOM (3aMKHYTOW) 3iekTpuueckol nenu. Kopotkoe
3aMbIKaHHE.

DJIEKTPOHHAs  NPOBOJMMOCTh  TBEPABIX  METAUIOB.  3aBUCUMOCTH
CONIPOTHUBJIEHUS METAILIOB OT TEMIIEPATypbl. CBEPXITPOBOAUMOCTD.

DIIEKTPUYECKHAN TOK B BakyyMme. CBOKMCTBA AIEKTPOHHBIX ITyYKOB.

[MonynpoBonuuku. CoOcTBeHHass M MOpPUMECHas  MPOBOAMMOCTD
noynpoBoHUKOB. CBoiicTBa p—N-niepexona. [1omynpoBoIHUKOBBIE TPUOOPHI.

DJIEKTPUYECKHI TOK B pacTBOpax MW  pacCIUlaBax dJIEKTPOJIUTOB.
DIIEKTPOJIUTHYECKAS JUCCOLUUALINS. DIEKTPOIU3.

DIIEKTPUUYECKU TOK B razax. CaMOCTOATENbHBIA U HECAMOCTOSITEIIbHBIN
pazpsa. Monunus. [1nazma.

TexHuyeckne yCTpOMCTBA M MPAKTHYECKOE IPUMEHEHHUE: aMIIEPMETP,
BOJILTMETP, PEOCTaT, MCTOYHUKH TOKa, BJIEKTPOHArpeBaTeibHbIE MPUOOPHI,
ANEKTPOOCBETUTENbHBIE MPUOOPHI, TEPMOMETP CONPOTHUBIICHHS, BAKYYMHBIN
IUON, TEPMUCTOPHl U (POTOPE3UCTOPHI, MOJIYIPOBOJHUKOBBIA MO,
rajbBaHMKA.

Jlemoncmpayuu

N3MepeHne cuitbl TOKA U HATIPSHKEHUSL.

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

CmemaHHOE COeIMHEHUE ITPOBOAHUKOB.



IIpsamoe wu3smepeHue sneKkTpoABHKylled cuibl. KopoTkoe 3aMbIKaHue
raJIbBAHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTH COIPOTHUBIICHHS] METAJIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB AIIEKTPOIUTOB.

NckpoBoit paspsaa ¥ IpOBOJAUMOCTb BO3yXaA.

OOHOCTOPOHHSISI NPOBOAUMOCTD THOAA.

Yuenuueckuii sxcnepumenm, 1adopamopivie pabomul

N3yyeHne cMemaHHOro COEIMHEHNS PE3UCTOPOB.

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

Hab6nronenue amektposmsa.

MexnpeaMeTHble CBA3H

Nzydenne kypca ¢pusuku 6a30Boro ypoBHs B 10 kiacce oCyIecTBIsIeTCs ¢
Y4ETOM COAEPKATEIbHBIX MEXIPEIMETHBIX CBS3€H C KypcaMH MAaTeMaTHKH,
OHMOJIOTHH, XUMHH, Teorpaduu U TEXHOJIOTHH.

Meowcnpeomemnvie nonsimusi, CBSI3aHHBIE C U3YYEHHUEM METOJ0B HAyYHOIO
MMO3HAHUS: SIBJICHUE, HAYYHBIN (haKT, TUNOTE3a, (PU3NUECKasi BEIUYHMHA, 3aKOH,
TEOpHsl, HaOIIOAEHUE, SKCIEPUMEHT, MOJEIMPOBAHNE, MOJIEIIb, 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 mpupozae, auddysus,
OCMOC, TEIJIOOOMEH >KMBBIX OPraHuW3MOB (BUABI TEIUIONEpPENAUH, TEILIOBOE
PABHOBECHUE), JIIEKTPUUYECKHE SIBJICHUS B )KUBOM MPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ,
MOJIb BEILIECTBA, MOJSpHAas Macca, TEIUIOBbIE CBOMCTBAa TBEPIBIX Tel,
KUIAKOCTEH U Tra30B, JIEKTPUUYECKHUE CBOMCTBA METAJIOB, JIEKTPOJIUTHYECKAS
JUCCOLIMAIINS, TaJbBAHUKA.

l'eocpagus: BnaxXxHOCTb BO3/1yXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonozus: npeoOpa3zoBaHuE ABUKEHUN C UCIIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpEHUs B TEXHUKE, MOJILIMIIHUKH, HUCIOJIb30BAHHE 3aKOHA COXPaHEHUS
UMITyJibCa B TE€XHUKE (pakeTa, BOJOMET M JPYrHe€), ABUTrATENb BHYTPEHHETO
cropaHusi, napoBasi TypOuHA, OBITOBOM XOJOJIWJIBHUK, KOHIMUIIHOHED,
TEXHOJIOTUA  TOJYYEHUS COBPEMEHHBIX MaTepHalioB, B TOM YHCIE
HAaHOMATEpHAJIOB, W  HAHOTEXHOJOTHUH,  BJIEKTPOCTATUYECKAs]  3aIluTa,
3a3EMJICHUE AJIEKTPONPUOOPOB, KCEPOKC, CTpYHHBIN IIPUHTEDP,
AJNIEKTPOHArpeBaTeIbHble  MPUOOPBI,  AIEKTPOOCBETUTENbHBIE  MPUOOPHI,
raJlbBaHUKA.

11 KUIIACC

Paznen 4. DiaeKTpoAMHAMMKA

Tema 3. Macnummnoe noe. IneKmpomMazHUMHAA UHOYKUUA

ITocrostHHble  MarHuTel. B3aumopencTBUE€  IOCTOSHHBIX  MAarHUTOB.
MarautHoe none. BekTtop MarHuTHOW MHAYKUMH. [IpuHIMN cynepnosuuuun
MAarHuTHBIX noJjiel. JINHUM MarHuTHOM MHAYKUMK. KapThHa JIMHUI MarHUTHOM
WHIYKLIHUH NOJIS IOCTOSIHHBIX MAarHUTOB.

MaruutHOE 10J€ MNPOBOJHHKA C TOKOM. KapThHa JMHHN HMHIYKIUU
MAarHuTHOTO MOJIA JJIMHHOTO MPSMOr0 NMPOBOJHHMKA M 3aMKHYTOTO KOJIBIIEBOTO



IIPOBOJIHMKA, KaTylku ¢ TokoM. OmbslT Opcrena. BsaummopeiicTBue
MIPOBOJTHUKOB C TOKOM.

Cuna Amrepa, €€ MOIyJIb U HallpaBJICHUE.

Cuna JlopeHiia, €€ Monayib U HampablieHHe. JIBWKeHHE 3apsHKEeHHOM
YaCTULIBI B OJHOPOJHOM MarHUTHOM nojie. PaGota cuibl JlopeHnna.

SIBneHHME DIEKTPOMAarHWTHOM MHAYKUHUH. [lOTOK BEKTOpa MarHWTHOU
MHIYKUUU. OJEKTPOABMKYINAS CUia WHAYKUUU. 3aKOH 3JIEKTPOMArHUTHON
nHaykuuu Papanes.

BuxpeBoe anexTpuyeckoe mojie. DJIEKTPOABUAKYIAS CUJIA HMHIYKIIUU B
MIPOBOJIHUKE, IBUKYIIEMCS IOCTYNATEIBHO B OJHOPOAHOM MAarHUTHOM IOJIE.

IIpaBuino Jlenna.

NHOyKTUBHOCTh. SIBJIEHHE CaMOMHAYKLIMH. OJEKTPOJABHXKYILIAs CHJA
CaMOMHIYKIIHH.

DHeprusi MarHUTHOTO MOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MoJIe.

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

Jlemoncmpayuu

OmneiT Dpcrena.

OTKIIOHEHHUE 3JIEKTPOHHOTO MyYKa MArHUTHBIM MOJIEM.

JIMHUY MHAYKIIMY MarHUTHOTO TTOJISL.

B3anmonenicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuibl JIOpeHI1a Ha HOHBI SJICKTPOJIUTA.

SIBieHue 3JIEKTPOMAarHUTHOM UHIYKIUH.

[IpaBuino Jlenna.

3aBUCUMOCTh  AJIEKTPOJABWKYIIEW CHJIBI MHAYKIUMU OT CKOPOCTHU
M3MEHEHUS! MAarHUTHOTO MOTOKA.

SIBneHue caMOMHIYKIIHMH.

Vuenuueckuii sxcnepumenm, 1abopamopmvie pabomut

N3yyeHne MarHuTHOTO MOJIsl KaTYIIKU C TOKOM.

HccnegoBanue 1elCTBUS MOCTOSSHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sIBJICHUS 3JIEKTPOMArHUTHOW UHIYKIUU.

Paszpnes S. KoJsieOanusi M BOJTHBI

Tema 1. Mexanuueckue u 31eKMpPOMAZHUNHbIE KONEOAHUS

KonebarensHast cucrema. CBOOOIHBIE MEXAHUYECKHE  KOJIEOAHUS.
["apmonnueckue konedanus. Ilepuon, yactora, aMmauTyna u ¢asza KojeOaHUM.
[IpyXuHHBIN MasITHUK. MaremaTnueckuii MAasITHHUK. YpaBHeHue
rapMoHMYeckux kosebanuid. IlpeBpailleHne 3HEpPruM Npu TAPMOHUYECKUX
KOJICOaHUSIX.

Konebarenbupiii kOHTYp. CBOOOJIHBIE SJEKTPOMArHUTHBIC KOJICOAHUS B
UJCATBbHOM KOJEeOAaTeIbHOM KOHTYpe. AHAJOTUS MEXAY MEXaHUYECKUMU U
ANEKTPOMArHUTHBIMU KosieOanusmu. dopmyna TomcoHa. 3akoH COXpaHEHHS
SHEPTUU B UJICATHHOM KO0JIEOATEIbHOM KOHTYDE.

[IpeacraBnenre 0  3aryxaromux  KojeOaHHsX.  BBIHYXKIEHHbIE
MexaHudeckue Kkosie0aHusa. Pe3oHaHc. BBIHYXIEHHbIE 3JIEKTPOMAarHUTHbIE
KOJIeOaHMUsl.



[lepemenHblii TOK. CUHYCOMJANbHBIM NEpPEMEHHBIM TOK. MOIIHOCTh
MIEPEMEHHOT0 TOKAa. AMIUIMTYJHOE€ M JEHCTBYIOLIEE 3HAYEHUE CUJIbl TOKa U
HaIpsKEHUS.

Tpauchopmarop. IIpousBoxcrso, nepenaya U notpedieHue
ANEKTPUYECKOM  SHEPIHH. ODKOJOTMYECKME PHUCKHM TNpU  MPOU3BOACTBE
aneKTposHeprun. KynbTypa UCIONb30BaHUS JIEKTPOIHEPTUU B MOBCEIHEBHON
AKU3HH.

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

Jlemoncmpayuu

HccnenoBanune mapameTpoB KoyeOaTeIbHOW CHUCTEMBI (TPYKUHHBIN WIIH
MaTeMaTHYECKUI MasiTHUK).

Hab6nronenue 3aTyxarommx KoJaecOaHmii.

HccnenoBanne CBOMCTB BIHYXKICHHBIX KOJIeOaHUH.

Ha6nronenue pe3onanca.

CB0OOOHBIE ANEKTPOMATHUTHBIE KOJIEOAHUS.

OcuumiorpaMMsl (3aBUCUMOCTU CHJIBI TOKA U HANPSsDKEHHSI OT BPEMEHHM)
JUTSL JIEKTPOMArHUTHBIX KOJIEOAHUH.

Pe3onanc npu mocieoBaTE€IbHOM COEIMHEHHHM PE3UCTOpa, KaTYIIKH
MHIYKTUBHOCTHU U KOHAEHCATOpa.

Mopenb TMHUY 3JIEKTpONEpeIayn.

Yuenuueckuii sxcnepumenm, 1adopamopivie pabomut

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

HccnegoBanne MEpEMEHHOTO0 TOKa B IO W3  IOCIEI0BATEIBHO
COEIMHEHHBIX KOH/IEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpoMaZHUMHbIE 60JIHbL

Mexannueckrne BOJHBI, yclioBusi pacnpoctpaHenus. Ilepuon. Ckopocth
pacnpocTpaHeHusi M JjduHa BOJHBL. llomepeuHble W TPOJOJIBHBIE BOJIHBI.
WNurtepdepenuus u auppakuus MEXaHUIECKUX BOJIH.

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

DONEeKTPOMarHUTHBIE BOJIHBI. YCJIOBHSI H3JIYYEHHS BJIEKTPOMArHUTHBIX
BOJIH. B3auMmHas opuenTtauusa BektopoB E, B, V B anekTpoMarHuTHOI BOJHE.
CBoiicTBa 3JIEKTPOMarHUTHBIX BOJIH: OTPaKEHHE, MPEIOMIICHUE, TOJIIpU3alys,
mudpakuus, uareppepeHus. CKOpoCcTh 3JIEKTPOMArHUTHBIX BOJIH.

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

[TpuHUMNIBI paIMOCBA3M U TENEBUICHUS. Pagnonokanusi.

DNEeKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl.

TexHnueckue yCTpOMCTBA W MPAKTHUECKOE MPUMEHEHUE: MY3bIKalbHbIC
MHCTPYMEHTHI, YJIbTPa3BYKOBasl JIMATHOCTHKA B TEXHUKE U MEIULMHE, paaap,
paauonpuEMHUK, TEIEBU30p, aHTeHHa, Tenedon, CBU-neus.

Jlemoncmpayuu

OO6pazoBaHue U pacpOCTPAHEHHUE MOMEPEUHBIX U MPOJOIBHBIX BOJIH.

Kone6mromieecs Teo 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 aMIUTUTYIOM U
4acTOTOM KOJeOaHUi.



HccnenoBanue  CBOMCTB — 3JEKTPOMArHUTHBIX  BOJIH:  OTpaXKEHHE,
MpeioMIIeHUE, OJSIpU3anus, AMPpakius, UHTepepeHITHs.

Tema 3. Onmuxa

I'eomerpuueckass ontuka. [IpsAmoiimHENHOE pPacCHpOCTPAHEHUE CBETA B
OAHOPOIHOM cpene. JIyu cBeTa. ToUeUHbIN 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 OTPAXKEHUSI.

Hucnepcus ceeta. CiaoxHbIil coctaB Oenoro cseta. LBer.

ColOuparomiie ¥ pacceuBaronye JuH3bL. ToHkass auH3a. DOKycCHOE
paccTOsTHUE M ONTHYECKas CHila TOHKOW JHMH3bL. [locTpoeHne n3zoOpakeHui B
coOupamomux ¢ pacceuBaromux JuH3ax. DopMmymna TOHKOM  JIMH3BL
VBeauueHue, 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.

Hudpakuusa ceeta. udpaxunoHHas pemérka. YciaoBuUe HAOMIOJEHUS
[JIaBHBIX MAaKCMMyMOB TIIpM MaJ€HHMH MOHOXPOMATHYECKOIO0 CBE€Ta Ha
TU(PaKLIMOHHYIO PEIIETKY.

[Tonmapu3zanus cBera.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHE: OYKH, JIyma,
(oToamnmapaT, MPOEKIMOHHBIA amnmapar, MHKPOCKOI, TEJIECKOI, BOJIOKOHHAas
ONTHKA, TUPPAKIUOHHAS PEIIETKA, MOJISPOU.

Jlemoncmpayuu

[IpssMonuHEHOE pacnpOoCTpaHEHUE, OTPAKEHUE M MPETOMIICHHE CBETA.
OnTtuyeckue npudOpHI.

[TonHoe BHyTpeHHEe oTpaxkeHre. Mojiellb CBETOBOA.

UccnenoBanue cBONCTB N300pakeHUN B JTMH3aX.

Mopenn MUKpOCKOMa, TEJIECKOIA.

Habmronenue natepdepeHunn crera.

Habnronenue audpakiinm ceera.

HaOnronenue nucnepcuu cBera.

[Tonmy4yeHue cnekTpa ¢ MOMOIIbIO TPU3MBI.

[Tony4yenue cnekTpa ¢ mOMONIbI0 AUPPAKIUOHHON PEIETKH.

HaGnronenue nossipusaium cBeTa.

Vuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

N3mepenue nmokazatens NpeOMIICHHS CTEKIIA.

UccnenoBanue cBOMCTB N300pakeHUN B JTMH3aX.

HaOnronenue nucnepcuu cBera.

Pa3nen 6. OCHOBBI CIeHUAIBHON TEOPHH OTHOCUTEJILHOCTH
['paHvubl TPUMEHUMOCTH  KJIIACCHUYECKOM  MexaHuku. IlocTtynater
CIICIIMATIBHOM TEOPUM OTHOCUTEIIbHOCTH: WHBAPUAHTHOCTH MOJYJSI CKOPOCTH
CBETa B BAKyyMe€, IPUHLIMI OTHOCUTEIIbHOCTH DUHILTEIHA.
OTHOCUTENBHOCTh ~ OAHOBPEMEHHOCTH.  3aMEIJICHHWE  BpPEMEHU U
COKpAIIICHUE JIJTUHBI.
DHEPrusi U UMITYJIbC PEIATUBUCTCKON YaCTHUIIBI.



CBs3p Macchl C DSHEPrUE€d W HMITYJIbCOM PEISTUBUCTCKOM YaCTHULBI.
DHeprus NoKosl.

Pasznes 7. KanToBas ¢pusuka

Tema 1. Dnemenmol K6AHM OGO ONMUKU

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

OTtkpeiTue u uccnenoBanue Gorodpdexra. Ompitel A. I'. Cronerona.
3akonbl oTodddexra. YpaBHenue DitHmTelHa 11t hoTorddekra. «KpacHas
rpanuna» porosddexra.

JlaBmenue cBera. OnbiThl 1. H. JIeGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHnuyeckue ycTpoilcTBa M MPaKTUUYECKOE MpPUMEHEHHUE: (POTOITIEMEHT,
dboTomaTUMK, cCoTHEUHAs 6aTapes, CBETOAHOI.

Jlemoncmpayuu

®o103((PeKT Ha YyCTaHOBKE C LIMHKOBOM MJIACTUHOM.

Uccnenosanue 3akoHOB BHEMIHETO (oTOdhdeEKTa.

CBeToaunon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atroma Tomcona. OnbiTel Pezepdopaa mo paccesHUiO o -4acTHil.
[lmanerapuas monens aroma. Iloctynatel bopa. M3mydyeHune u moriomeHue
(OTOHOB IpU NEPEXOAE aTOMa C OAHOTO YPOBHSI SHEPrUU Ha JApyroil. Bumswl
cnekTpoB. CIEKTp ypOBHEW 3HEPTUH aToOMa BOJAOPO/IA.

BonnoBeie cBorictBa wactuu. Bomuel ne bpoins. KopmnyckymnsipHo-
BOJIHOBOM JAyaJIN3M.

CHOHTaHHOE U BBIHYXJACHHOE U3IIyYCHHE.

TexHuyeckue ycTpoucTBa M NMPAKTUYECKOE NMPHUMEHEHHUE: CHEKTPAIbHBIN
aHau3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITHIOTED.

Jlemoncmpayuu

Mogens onbita Pezepdopna.

Onpenenenue JJIMHBI BOJIHBI J1a3epa.

HaGnronenue nuHeWyaThIX CIEKTPOB U3ITyUEHHUS.

Jlazep.

Vuenuueckuii skcnepumenm, nabopamopmsvie pabomol

HaOnronenue nuHeRyaToro crekTpa.

Tema 3. Amomnoe sa0po

DKCNEepUMEHTBI, JOKa3bIBAIOIIUE CIOKHOCTh CTpOeHHs siapa. OTKphITHE
paanoaktuBHOCTH. OmnbiTel  Pe3depdopna mo  ompeneneHuro  cocTaBa
paanoakTUBHOTrO wu3nyyeHus. CBoicTBa anbda-, Oera-, ramma-u3Iy4yeHHUs.
BnusgHaue pagnoakTUBHOCTH Ha JKUBbIE OPTaHU3MBI.

OTtkpseiTHE TPOTOHA W HelTpoHa. Hyknonnas monens siapa [eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio siapa. M3otomnsl.

Anbda-pacnaa. DJIEKTPOHHBIA M MO3UTPOHHBIN Oera-pacnag. ['amma-
U3NTydyeHue. 3aKOH paJuoakTUBHOIO pacnaja.

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

SnepHble peakuuu. JleneHue U CUHTES s1ep.

Anepnsbiii peaktop. TepmosinepHbiii cunTe3. [IpoGiemMbl U MEPCIEKTHUBBI
AJIEPHOM SHEPTeTUKU. DKOJOTUYECKHUE ACTIEKTHI SIEPHOU SHEPTETUKHU.

DneMeHTapHble YacTUllbl. OTKPBITHE NO3UTPOHA.

Mertoabl HaOJIIOACHHS U PETUCTPALIUU 3JIEMEHTAPHBIX YACTHIL.



dyHIaMeHTabHbIE B3auMOJICHCTBUS. EIWHCTBO (DU3MYECKOW KapTHHBI
MHUpa.

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

Jlemoncmpayuu

Cu€TurK MOHU3HUPYIOIIHUX YACTHII.

Vuenuueckuii sxcnepumenm, 1abopamoptvle pabomuvl

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

Pa3nen 8. DiieMeHTHI aCTPOHOMMHU M ACTPOPU3NKH

Oranbl pa3BuTUs acTpoHoMuu. lIpukiIamHOE W MHPOBO33PEHUECKOE
3HAYEHHE aCTPOHOMHUHU.

Bun 3Bé3nHoro Heba. Co3Be3nus, ApKHE 3BE3MbI, IUIAHETHI, UX BUIUMOE
JBUYKEHUE.

ConnHedHas cucrema.

Comnnne. ConHeuHass akTUBHOCTh. Mcrounuk sHeprum CosHia U 3BE3.
3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTHUKH. J[MarpamMma «CIIEKTpaldbHBIM KIacc —
CBETUMOCTBY». 3BE3/bl TNIABHOM IMOCJIEI0BATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JIJIS 3BE3] IVIABHOW IMOCJIEA0BATEIbHOCTU. BHyTpeHHEe cTpoeHue
3BE311. COBpEeMEHHbIE MPEJICTABICHUS O IPOUCXOXKIEHUU U 3Bomonuu ConHia
M 3BE3]1. DTanbl JKU3HU 3BE3 .

Mueunsiii [Iyte — Hama ['amaktuka. [lonoxxenue u nBuxenne ConHIa B
lNanaktrke. Tumnbl ramaktuk. PaguoranakTthky m KBasapbl. UEpHbIE NBIPHI B
A/ipax rajakTuK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon Xa00na. PazGeranue
ranakTuk. Teopust bonbmoro B3psiBa. PenmkroBoe n3nyyeHue.

MacmraOnas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Vuenuueckue nabnooenus

Ha6nronenus HEBOOPYKEHHBIM J1a30M C UCIOJIb30BAaHUEM
KOMITBIOTEPHBIX ~MPUIIOKEHUM Il ONpENEeNeHUs] TIOJIOKEHHUs] HEOECHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHbIE c03Be3A1s1 CeBEepHOro Moyyapus u
SPKUE 3BE3IBL.

Haobmtonenus B teneckon Jlynsl, muianet, Mueunoro [1ytu.

O0o0marouee MOBTOPEHUE

Ponp ¢u3ukum u acTpOHOMHM B SKOHOMHUYECKOW, TEXHOJOTHYECKOM,
COLIMAIIBHOM M 3THYECKOW cdepax NesATEIbHOCTH 4YEJIOBEKa, pOJib U MECTO
(U3MKK W acCTPOHOMHMHM B COBPEMEHHOW HAy4YHOM KapTUHE MUpa, poJib
dbuzuyeckor Teopur B POPMUPOBAHUU NPEACTABICHUN O (PU3NUECKON KapTUHE
MHpa, MECTO (PU3MYECKOW KapTHHBI MHpa B OOILIEM pAIy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEACTABICHUI O IPUPOJE.

MexnpeaMeTHbIe CBA3M

N3yuenue kypca ¢pusuku 6a30Boro ypoBHs B 11 Kitacce ocylecTBiIseTcs ¢
y4€TOM COJIEpKATENbHBIX MEXKIPEIMETHBIX CBSI3€M C KypcaMHW MaTe€MaTHKH,
OMOJIOTUH, XUMUH, FreoTpadun U TEXHOJIOTHUH.

Meoicnpeomemnvle nonsamust, CBI3aHHbIE C U3yYEHUEM METO/IOB HAYYHOTO
NO3HAHUSA: SIBJICHUE, Hay4YHbIA (paKT, rUroTe3a, pu3nyeckas BeIMYMHA, 3aKOH,
Teopusl, HaOIIOAEHUE, SKCIIEPUMEHT, MOJEIMPOBAHNE, MO/IEIIb, U3MEPEHUE.

Mamemamuka: pellleHUe CUCTEMbl YPaBHEHUW, TPUTOHOMETPUUYECKUE
byHKUINU: CUHYC, KOCHHYC, TaHT€HC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKIECTBO, BEKTOPHI U MX MPOEKIIMH HA OCHU KOOPAMHAT,



CIIO)KEHHWE BEKTOPOB, NPOM3BOJHBIC JJIEMEHTAPHBIX (PYHKIUN, TPU3HAKH
MOI00HUST TPEYTrONBHUKOB, OINpPEACNICHNE TUIOMAAN IUIOCKUX GUryp m o0néMa
TeJL.

buonoeus: >nekTpuyeckue SBICHUS B KHBOW TPUPOJE, KoJieOaTEIbHBIC
JIBIKCHUSI B JKMBOW NPUPOJIC, ONTUYECKUE SIBJICHUS B JKUBOH MPUPOJE,
NEUCTBUE paialliy HaA KUBbIC OPTaHU3MBI.

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

l'eoepagusa: wmarHWTHBIE TOJIOCA 3€MJIM, 3aJCKH MArHUTHBIX Py,
doToCchEMKA 3eMHOM TTOBEPXHOCTH, MPEACKA3AHNE 3EMIICTPSICCHHI.

Texnonocus: TVHUM DIIEKTPOIEpEIad, TEHEPATOP IEPEMEHHOTO TOKA,
ANEKTPOABUTATEb, UHIYKIIMOHHAS TI€Yb, paaap, paauonpuéMHUK, TEIEBU30D,
anTeHHa, tenedon, CBY-meus, MpOEKIIMOHHBIA anmapar, BOJIOKOHHAs OITHKA,
COJIHEYHas OaTapes.

®OPMbI PEAZIUSALUN BOCNTUTATE/IbHOTO NOTEHUWNANA

[ToOyxaeHue oOydarommxcs co0JII0IaTh Ha YPOKE OOLIETPUHSTHIE
HOPMBbI TOBEJEHUS, IIPABUIIA OOIIEHHS CO CTApIIMMHU (IIEAAaroruaecKuMu
pabOTHUKAMU) U CBEPCTHUKAMHU (00YUYaIOITUMUCS ), MPUHIIUIBI Y4eOHOM
JUCLMILIMHBI U CAMOOpPraHU3aluy;

BxiroueHue B ypoK UTPOBBIX MPOIEAYP, KOTOPbIE TIOMOTAIOT
NOJI/IeP>KaTh MOTHUBAIIMIO O0YYAIOIINXCSI K TIOJYYSHHUIO 3HaHUM, HAaTa)KUBAHUIO
MMO3UTHUBHBIX MEKJIMYHOCTHBIX OTHOIIICHUH B KJIaCCE, TOMOTAIOT
YCTaHOBJICHHIO JOOpOXkKeIaTeIpHON aTMOCc(hephbl BO BpeMsl ypoKa

[TpuBneueHre BHUMAaHUS 00YYAIOIIUXCS K IIEHHOCTHOMY aCTeKTy
M3y4aeMbIX Ha ypOKax SIBICHUH, UCIIOIb30BAHNE BOCTTUTATEILHBIX
BO3MOXHOCTEH COZepKaHusl y4eOHOro MpeaMeTa yepes noaoop
COOTBETCTBYIOIMX YIPAKHEHUH ,IEMOHCTPALMIO 00yUYaOIUMCs TPUMEPOB
OTBETCTBEHHOT0, I'PAKJAHCKOTO MOBEICHMSI, TPOSIBIICHUS YETOBEKOIIO0US U
100pOoCepACYHOCTH, Yepe3 Mo 100p COOTBETCTBYIOIIMUX TEKCTOB JJIsl UTCHHUS,
3a/1a4 JUIsl pEIIeHUs, TPOOIIEMHBIX CUTYaIUi 7151 OOCYKICHHSI B KJlacce

[Ipumenenune Ha ypoKax HHTEPAKTUBHBIX (hOpM pabOTHI €
O0OYJarOITUMUCS: TUAAKTHYCCKOTO TeaTpa, T/ MOJTyYEeHHbIC Ha YPOKE 3HAHUS
OOBITPBHIBAIOTCS B T€ATPAIbHBIX TOCTAHOBKAX; TUCKYCCHI, KOTOPHIC JAOT
00yJaronMMcsi BO3MOYKHOCTh MPUOOPECTU OTBIT BEICHUSI KOHCTPYKTUBHOTO
JManora; TpymnmnoBoi paboThl Wi paboThI B Mapax, KOTOPBIE y4at
oOy4Jaronuxcsi KOMaHIHOU paboTe U B3aMMOJICHCTBUIO C IPYTUMU
00y4JaroIMUMUCH;


https://topuch.com/razrabotka-igrovih-kombinacij/index.html
https://topuch.com/programma-triz-ee-harakteristika-triz-principi-postroeniya-zan/index.html

JleMOHCTpanuio 00yJaroMcs IPUMEPOB OTBETCTBEHHOTO,
TPaXXTaHCKOTO TTOBEICHUS, TIPOSBICHHS YEITOBEKOTIO0US
I00pOCEPACYHOCTH, Yepe3 MOA00pP COOTBETCTBYIONINX TEKCTOB IS
YTCHHUS, 33]1a4 JUIS PEIICHUS, IPOOJIEMHBIX CUTYAITUH JIJIs1 OOCYKICHHMS B

KJIacCcCc,

NHummupoBanne MW NOAAECPKKY HMCCIENOBATEIBCKOM  AEATEIBHOCTU
oOydaronuxcsi B paMKax peaju3alli UMW HWHJIWBHAYAJIbHBIX W TPYIIIOBBIX
UCCIIEJOBATEIbCKUX IIPOEKTOB, YTO JAAacT OOy4aromuMCs BO3MOXHOCTb
NpUOOPECTH HABBIK CaMOCTOATEIBHOTO PEIICHUS TEOPETHYECKOH MpPOOIIEMBI,
HAaBBIK TEHEpUpPOBaHUS ¥ OQOpPMIICHHS COOCTBEHHBIX HJEH, HaBBIK
YBXUTEIHLHOTO OTHOLICHUS K Uy KUM HJIesIM, OOPMIIEHHBIM B paboTax Jpyrux
UCCleIoBaTeNel, HABbIK ~ MyOJWYHOTO  BBICTYIUICHHMSI TE€pel  ayAUTOpPUEH,
apryMEHTUPOBAHUS 151 OTCTauBAHUSA CBOEH TOYKH 3pEHHUS.


https://topuch.com/reshenie-prikladnih-zadach-cele-obucheniya-2-2-ispolezovate-ab/index.html
https://topuch.com/zritelenij-kontakt-s-auditoriej-kak-faktor-effektivnosti-publi/index.html

IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

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

JIMYHOCTHBIE PE3YJIbTATDBI

JIngyHOCTHBIE pe3yabTaThl OCBOCHHS Yy4yeOHOTo mpeamera «Du3uKay
JOJDKHBI ~ OTpakaTb ~ TOTOBHOCTh M CIOCOOHOCTH  OOydYarommxcs
PYKOBOJICTBOBaTbCA C(HOPMUPOBAHHOM BHYTPEHHEH MO3UIUEH JUYHOCTH,
CHUCTEMOM IIEHHOCTHBIX OPHUEHTAIUM, MO3UTHBHBIX BHYTPEHHHUX YOEKICHUM,
COOTBETCTBYIOIIUX TPAJUIUOHHBIM IIEHHOCTSM POCCHUUCKOTO OOIIECTBa,
pacHIMpeHUe >KU3HEHHOTO OMbITa U OIbITa JESITEIIbHOCTH B MPOIECcCce
peanu3alid OCHOBHBIX HAIPaBJICHUN BOCHUTATEIILHOW NESITEbHOCTH, B TOM
YHCJI€ B YACTH:

1) rpaaaHCKOro BOCIIMTAHMS:

c(OPMHUPOBAHHOCTh  TPAXKIAHCKOM  TMO3UIMKM  OOYyYaromerocss  Kak
AKTUBHOTO M OTBETCTBEHHOI'O YJI€HA POCCUIICKOTO 00IIECTBA;

OPUHATHE TPAJUIHUOHHBIX OOIICUYETIOBEYECKUX TYMAaHUCTUYECKUX U
JIEMOKPaTUYECKUX IIEHHOCTEH;

TOTOBHOCTBH BECTH COBMECTHYIO JICSITEIIBHOCTh B MHTEPECAX IPAKIaHCKOTO
o0l11ecTBa, y4acTBOBATh B CAMOYITPaBJICHUHU B 00pa30BaTEIbHON OpraHu3allnu;

yMEHUE  B3aUMOJICMCTBOBaTH C  COIMAIbHBIMU  HMHCTUTYTaMU B
COOTBETCTBHUH C UX (QYHKIMUSIMHU U HA3HAYCHUEM;

TOTOBHOCTH K TYMaHUTAPHON U BOJIOHTEPCKOM J1€ATENbHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHUSI:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOU UJICHTUYHOCTH,
NaTPUOTU3MA,

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

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTH OIICHMBATh CUTYAIUIO U MPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHKCIIC B
NEATENbHOCTU YYEHOTO;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

4) 3CTeTHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIICHHE K MHPY, BKJIIOYas OCTETUKY HAYyYHOTO
TBOPUYECTBA, MPUCYIIETO (PUINIECKON HAYKE;

5) Tpy10BOT0 BOCIIUTAHHUSI:

MHTEpEC K Pa3IudHbIM chepaM mpodecCHOHATBbHOM eI TeIbHOCTH, B TOM
quCclie CBS3aHHBIM C (PU3UKON M TEXHUKOW, YMEHHME COBEpIIAaTh OCO3HAHHBIN
BBIOOp Oynymield mpodeccuu U pean30BBIBATh COOCTBEHHBIC IKU3HCHHBIC
TIJIaHBI;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa30BaHUIO M CaMOOOpa30BaHUIO B
obnacTu GU3UKY HA POTSHKEHUN BCEH KU3HH,

6) 3K0JIOrHYecKOro BOCIIMTAHUS



c(hOpPMHUPOBAHHOCTh SKOJOTUYECKON KYJIbTYpPbhI, OCO3HAHUE TJIOOAIBHOTO
XapaKTepa 3KOJOTMYECKUX POOIIeEM;

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

paclIMpeHre OmbITa JACSATEILHOCTH HKOJOTMYECKON HAmpaBJIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (PHU3HUKeE;

7) HEeHHOCTH HAYYHOT0 MO3HAHUS:

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

OCO3HAHHME I[EHHOCTH HAyYHOW JMESITEIbHOCTH, FOTOBHOCTh B IIPOIIECCE
M3y4yeHHUS (PU3BUKKM  OCYHIECTBISATH NPOEKTHYID U  HCCIEI0BATEIBCKYIO
NEeATEeIbHOCTh MHANBUYAILHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJ/IBTATDBI

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 HEMATepUAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JESATENBHOCTb, OLEHUBATh COOTBETCTBUE
pE3yNbTATOB LIEJISAM, OLIEHUBATh PUCKHU MOCIEICTBUI J€ATEIbHOCTH;

KOOPJIIMHUPOBaTh M BBINOJHATH pPabOTy B YCJIOBHUSIX pEaJbHOIO,
BUPTYAJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJECHCTBUS;

pa3BUBATh KPEATUBHOE MBIILJIEHUE TIPU PEIIEHUH )KU3HEHHBIX MTPOOJIEM.

Ba3oBble uccienoBarebckue 1eiiCTBUA:

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

BJIQJIETh  HaBBIKAMU  Y4YEOHO-HCCIEAOBATEIIbCKOM W MPOEKTHON
NEATeIbHOCTY B 00JIacTM  (DU3UKH, CHOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITENIbHOMY  TOMCKY METOJIOB  pEIIeHHs] 3aJad  (U3HYECKOro
coJiepKaHusl, IPUMEHEHUIO PA3JIMYHbIX METOJ0B TTO3HAHUS;

BIIAJETh BUAAMH JIEATEIBHOCTH 10 TOJYYEHHUIO HOBOTO 3HAHMS, €ro
MHTEPIpPETALNH, MPeoOpPa30OBaHUI0 U NPUMEHEHHIO B Pa3JIMYHBIX YYEOHBIX
CUTYalIMsIX, B TOM YHCIIE TPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00J1aCTH (DU3UKU;

BBISIBJIATh NPUYMHHO-CIIEJICTBEHHbIE CBSI3M M AKTyaJlU3UpOBaTh 3ajaauy,
BBIIBUTATh TUNOTE3y €€ PEIlCHUs, HAXOIUTh apryMEHThI ISl JOKa3aTellbCTBa
CBOMX YTBEPKICHHI, 3a/1aBaTh apaMeTPbl U KPUTEPUU PEILICHHUS;

aHAJIM3UPOBATh TIOJYYEHHbIE B XOJI€ PEIICHMs 3aJaud pe3yJIbTaThl,
KPUTUYECKHA OLEHMBATh HMX JOCTOBEPHOCTb, MPOTHO3UPOBATH H3MEHEHUE B
HOBBIX YCJIOBUSX;

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

JaBaTh OIIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh PUOOPETEHHBIN OMBIT;



yMETh TMEPEHOCUTh 3HaHUS MO0 (U3MKE B MPAKTUYECKYIO O0OJIacTh
KU3ZHENIEATEIIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTeH;

BBIJIBUTaTh HOBBIE UJEH, PEJIAraTh OPUTrMHAIbHBIE MOAXOAbI U PEIICHHUS;

CTaBUTb MPOOJIEMBI U 3a/1a4H, JOMYCKAIOIINE aIbTEPHATUBHBIE PELICHUSI.

Pabora c nuupopmanueii:

BJIa/IETh HaBBIKAMU MOJyueHUs MHPOpManuu (U3HUECKOTO COJEp:KaHus
Y3 UCTOYHHUKOB PA3HBIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBIISAThH MOUCK, aHAJIH3,
CUCTEeMAaTHU3alMI0 U MHTEPHPETAUI0 HHPOPMAIMK PA3IUYHBIX BUJIOB U (POpM
MPEACTABJICHHUS;

OLICHMBAThH JOCTOBEPHOCTHh HH(OpMALINH;

UCIIOJIB30BaTh CPEACTBA HMH(POPMALMOHHBIX M KOMMYHUKAI[MOHHBIX
TEXHOJOTMM B  pEIIEHUHM  KOTHUTHBHBIX,  KOMMYHHMKATHUBHBIX U
OpraHM3AIMOHHBIX 33/1a4 C COOMIOJCHHEM TPEeOOBAHMN IPTrOHOMHKHU, TEXHUKHU
0€30MMacCHOCTH, TUTHUEHBI, PEeCypcocOepeKeHusl, MPABOBBIX M ITHUYECKUX HOPM,
HOPM UH(OPMAIIMOHHOM 0€30MaCHOCTH;

CO37aBaTh TEKCThl (PU3MUECKOr0 COJAEPKAHMS B PA3NMUYHBIX (popMaTax c
y4€TOM Ha3HaueHus UWHGOpMAUUMU H UEJIEBOM  ayAUTOpUH, BbIOMpas
ONTHUMAJIbHYIO (POPMY MPEACTABICHUS U BU3YyaTIU3ALINH.

KoMmyHnKkaTHBHBbIE YHHBeEpPCcAJbHbIe yueOHbIe 1eiCTBHUSA:

OCYUIECTBJIATh OOIIEHHE Ha Yypokax (U3MKHM U BO BHEYPOUHOU
NEATEIIbHOCTH;

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

Pa3BEPHYTO W JIOTUYHO M3JIaraTh CBOIO TOUYKY 3PEHUS C UCIIOJIB30BAHUEM
A3BIKOBBIX CPEJICTB;

IIOHMMAaTh W  MCIOJB30BATh  IPEUMYyLIECTBA  KOMAaHAHOM U
WHJUBUyaJIbHON PaOOTHI;

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

IIPUHAMATh 1€MW COBMECTHOM JEATEIBbHOCTH, OPraHU30BBIBaTh U
KOOPJIMHUPOBATh ACHUCTBUS MO €€ JOCTHUKEHHIO: COCTABIATH IUIAH JICUCTBUMU,
pacnpenensiTh pojad ¢ y4€TOM MHEHUH YYaCTHUKOB, OOCYXIaTh PE3yJIbTAThl
COBMECTHOU paboThI;

OLIEHMBATh KAa4E€CTBO CBOETO BKJIAJa M KAXKIOr0 yYaCTHHUKA KOMAaHIbI B
oO1Iui pe3ysbTatr Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeajiaraTh HOBBIE MPOEKTHI, OLUEHUBATH HUAEH C MO3ULUMU HOBU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKOW 3HAYUMOCTH;

OCYILECTBJIATh IO3UTHUBHOE CTPATErMUYECKOE ITOBEICHHE B PA3IUYHBIX
CUTYaLIMSIX, TPOSIBIISITH TBOPYECTBO M BOOOPAKEHUE, ObITh MHULIUATUBHBIM.

PeryiasiTuBHbIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOSITENIbHO ~ OCYILECTBIIATh IMO3HABATENbHYIO  JEATEIbHOCTh B
obnactu (PU3MKKM W  aCTPOHOMHHM, BBISBISATH MPOOJEMbI, CTaBUTh W
dbopmyIupoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSTENIbHO COCTABJIATH IJIaH PEUICHUS] PACUETHBIX U KAYECTBEHHBIX
3a/ay, TUIaH BBINOJHEHUS MPAKTUUYECKOM padoThl ¢ YYETOM HMMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPENOYTEHU;

JaBaTh OLEHKY HOBBIM CUTYaIUsIM;



paclidpsaTh paMKH ~ y4eOHOro TMpeAMeTa Ha  OCHOBE  JIMYHBIX
MIPEANOYTEHUM;

JieNaTh OCO3HAHHBIM BBIOOp, APryMEHTHpPOBaTh €ro, OpaTh Ha ceo0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPHOOPETEHHBIN OIIBIT;

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

CaMOKOHTPOJIb, SMOIIMOHAJIBbHBIN HHTEJJIEKT:

JaBaTh OLEHKY HOBBIM CUTyalUsIM, BHOCUTh KOPPEKTHUBBI B J€ATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJbTATOB LEISIM;

BIIa/ICTh HAaBBIKAMHM TIO3HABaTENIbHOM peQuiekcuu KakK OCO3HaHUs
COBEPILAEMbIX JIEHCTBUII M MBICIUTEIBHBIX MPOLIECCOB, MX PE3YJIbTATOB H
OCHOBaHMIA;

UCIIOJIb30BaTh MNPUEMBI pedieKCHuH Il OLIEHKHM CHUTyallud, BbIOOpa
BEPHOTO PEILICHNUS;

YMETh OLICHHBATh PUCKU U CBOEBPEMEHHO MPUHUMATH PEIICHUS MO UX
CHUKEHUIO;

MPUHUMATh MOTHBBI U apryMEHTBhl JPYTrUX MpPU aHAJU3€ PE3yJIbTATOB
NEeSATENbHOCTH;

MPUHUMATh ce0sl, IOHUMasi CBOM HEJJOCTATKU U JIOCTOMHCTBA;

MPUHUMATh MOTHBBI U apryMEHTBhl JPYTrUX MpPU aHAJIU3€ PE3yJIbTaTOB
NEeSATENbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OMIMOKH.

B nponecce 10cTH)EHUS TMYHOCTHBIX PE3YJIBTATOB OCBOEHUS ITPOTrPaMMBI
no Qusuke 11 YpPOBHS cpeaHero oOmiero oOpa3oBaHUS Yy OOyYaromuxcs

COBEPIIICHCTBYETCS OMOITMOHATEHBIN WHTEJUICKT, MIPEAOJIarafo A
c(hOpMUPOBAHHOCTH:
CaMOCO3HaHHUs,  BKJIIOYAIOIIETO  CIOCOOHOCTh  TIOHMMAaTh  CBOE

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

CaMOPETYJIMPOBAHUS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHUE MTPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TMOBEJEHUE, CHOCOOHOCTh aJanTUPOBAThCS K
AMOIIMOHAJIBHBIM H3MEHEHUSIM M TPOSBIATh THOKOCTb, OBITh OTKPBITHIM
HOBOMY;

BHYTPEHHEN MOTHBALMU, BKJIIOYAIOIIEH CTPEMIICHHUE K JOCTHKEHUIO LIENN
U yCIexy, ONTUMU3M, HHULIMATUBHOCTh, YMEHHUE JIEUCTBOBATh UCXO/S U3 CBOUX
BO3MOXKHOCTEH;

AMIIATUHM, BKJIOYAIOLIEH CIOCOOHOCTh TMOHMMATh 3MOIMOHAIBHOE
COCTOSIHMUE€ JpPYIMX, YUYWUTBIBaThb €ro TMpH OCYIIECTBICHUH OOIICHMS,
CIIOCOOHOCTH K COUYBCTBHIO U CONEPEKUBAHUIO;

COLIMAIBHBIX  HABBIKOB, BKJIIOYAIOUIUX CIOCOOHOCTh  BBICTPAMBATH
OTHOUIEHUS C APYTUMHU JHOJbMU, 3a00TUTHCS, NPOSBIATh HUHTEPEC U pa3pellaTh
KOH(DJIUKTBHI.

HPEAMETHBIE PE3YJIBTATBI

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



J€MOHCTPUPOBATh HA MPUMEPAX POJib U MECTO (PU3HKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YHOM KAapTHUHBI MUpPA, B PA3BUTHUU COBPEMEHHOW TEXHUKHU H
TEXHOJIOTHUH, B PAKTUYECKOU EATENBHOCTH JIFOAEH;

YUUTHIBaTh TPAHULBI MPUMEHEHUS H3YUYEHHBIX (PU3NYECKUX MOJICICH:
MarepuaibHas TOYKA, MHEpUUAIbHAs CUCTEMA OTCUETa, aOCOIIOTHO TBEPIOE
TEJIO, UACATbHBIN ra3, MOJEIA CTPOCHHS Ta30B, KUJIKOCTEW U TBEPABIX TEIl,
TOYCYHBIN AIIEKTPUUECCKHUM 3aps/l IPU PEelICHUN PU3NIECKUX 3a/1aY;

pacrio3HaBath (U3MUYECKUe SIBICHUA (MPOLECChl) U OOBICHATH UX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJIEKYJIIPHO-KMHETHUYECKOW TEOPHH CTPOECHHS
BEIIECTBA W  BJEKTPOJMHAMHUKH: PABHOMEPHOE H  PaBHOYCKOPEHHOE
NPSAMOJIMHEMHOE JIBUJKEHHE, CBOOOJHOE TMaJE€HUE TeJ, JABWKEHUE 110
OKPY>KHOCTH, HWHEpLHs, B3auMojeiicTBue Tei, auddysus, OpoyHOBCKOE
JBKEHUE, CTPOCHUE KUJKOCTEH M TBEPABIX TEJ, U3MEHEHUE 00bEMA TeJl MPHU
HarpeBaHuM (OXJIAXKIEHUH), TEIJIOBOE PaBHOBECHE, MCIApEHHUE, KOHIEHCAlus,
IJIaBJICHUE, KPUCTAJUIM3alMs, KHUIIEHUE, BIJIAXKHOCTh BO3JyXa, IOBBILICHUE
JABJIEHUSl Ta3a NpPH €ro HArpeBaHWM B 3aKPBITOM COCYIE, CBS3b MEXIY
napamMeTpaMl COCTOSIHMS Tra3a B  H30MpOLEccax, JJIEKTpU3alMs Tell,
B3aMMO/JICHCTBUE 3aPAIOB;

OMKCHIBATH MEXAHUYECKOE JBUKEHUE, UCIIOIb3YSl (PU3HUECKUE BETUNUUHBI:
KOOpJIMHATA, MYyTh, MEPEMELIEHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHJIa,
UMITyJIbC ~ T€Ja, KUHETHUYECKas  DJHeprusi, IOTEeHUUaJIbHas  JHEprus,
MeXaHuveckas padoTa, MEXaHWYEeCKas MOIIHOCTh; MPU ONUCAHWUU IMPABUIIBHO
TPaKTOBaTh (PU3NYECKUU CMBICI HMCMOJIb3YEMBIX BEJIMYMH, UX O0O3HAYEHUS U
€AMHUIIbI, HAXOAUTH (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3UUECKYIO BEIMUUHY
C IPYTHUMH BEJIMYMHAMH;

ONKCHIBATh M3YYECHHBIE TEIUJIOBbIE CBOWCTBA TEJ W TEIUIOBBIC SBIICHHS,
UCIIONB3ysl (U3MYECKUE BEIMYMHBL JIaBIEHUE Ta3a, TeMIeparypa, CpeaHss
KHUHETHUYECKas SHEPTHUs Xa0THUYECKOTO JBUKEHUS MOJIEKYI,
CpEeIHEKBaJpaTH4Has CKOPOCTb MOJIEKYJ, KOJUYECTBO TEIJIOTHI, BHYTPEHHSS
sHeprusi, pabotra raza, KOIQ(UIMEHT TMOJE3HOr0 JEUCTBUS TEIJIOBOTO
JBUTATENs; TPU ONUCAHUU TMPaBUIBHO TPAKTOBATh (PU3UYECKHH CMBICI
UCIIOJIb3YEMbIX BEJIIMYMH, UX OOO3HAUYEHMS] WM €IMHHULBI, HAXOIUThb (OPMYIIbI,
CBA3BIBAIOIIME JAHHYIO (PU3HUECKYIO BEJIMUMUHY C IPYTUMH BEJIUYMHAM;

ONMKCHIBATH  M3YUYECHHbIE  JJIEKTPUYECKHME CBOMCTBAa  BEIIECTBA H
AJIEKTPUUYECKUE SBJICHUS (TIPOLIECChI), HCMONB3YS (U3UYECKUE BEITUUYUHBI:
ANEKTPUYECKUH 3apsi, SIEKTPUUYECKOE T0JIe, HAPSKEHHOCTD TMOJIs1, HOTEHLIUAT,
Pa3HOCTh MOTEHLMAJIOB; MPU OMUCAHWU NPABUIBHO TPAKTOBATh (PU3UUECKUI
CMBICII HCIOJb3YEMBIX BEJIMYMH, UX OOO3HAYEHUS W E€IWHULbI; YKa3bIBATh
(GopMynbl, CBSI3BIBAIOIIME JAHHYI (U3MYECKYIO BEJIMYUHY C JPYTUMHU
BEJMYMHAMU;

aHaIU3upoBaTh  (U3UYECKHME TMPOLECChl M  SBJICHUSA, HCHOJB3YS
(¢u3nyuecKrue 3aKOHbl W MPUHLUIBL: 3aKOH BcemupHoro tsrotenus, I, Il u 11l
3akoHbl HbIOTOHA, 3aKOH COXpAaHEHHUS MEXAaHUYECKOW DSHEPruH, 3aKOH
COXpaHEHUsI UMITYJIbCA, TPUHIUI CYNEPHNO3ULMN CUJ, IPUHIUI PaBHONPABUS
UHEPLHUAIbHBIX CHCTEM OTCYETA, MOJICKYJIAPHO-KUHETHUYECKYI0 TEOPHIO
CTPOEHHUS BEUIECTBA, Fa30BbIE 3aKOHBI, CBSI3b CPEIHEN KUHETUYECKOW SHEPIUU
TEIJIOBOTO JIBUJKEHUS MOJEKYJ ¢ aOCOJIOTHOM TeMIepaTypoid, MEepBbIM 3aKOH
TEPMOJIMHAMMKH, 3aKOH COXPAHEHHMs DJIEKTPUUYECKOTo 3apsiaa, 3akoH KyroHa,
IPU 3TOM PA3IMYaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA, €r0 MaTeMaTHYECKOEe
BBIPAKEHUE U yCIIOBUA (TpaHUILIbl, 00JIaCTH) IPUMEHUMOCTH;



OOBSICHATH, OCHOBHBIE TPUHIUMBI JEHCTBUS MAIllMH, NPUOOPOB U
TEXHUYECKUX YCTPOWCTB; pa3inyaTh yCIOBHUS UX O€30MacCHOTO HCIOIb30BAHUS
B IIOBCEIHEBHOM JKU3HU;

BBITIOJHATh IKCHEPUMEHTHI 10 HUCCIEIOBAHHUIO (U3MYECKUX SIBICHUNA U
IIPOLIECCOB C MCIOJIb30BAHUEM MPSMBIX M KOCBEHHBIX M3MEPEHUM, MPU 3TOM
dbopmynupoBath TpoOieMy/3agady W THUIOTE3y YYeOHOTO OSKCIEPUMEHTA,
coOupaTh YCTaHOBKY M3 MPEIJIOKEHHOTO OO0OPYIOBaHUs, MPOBOIUTEH OMBIT U
(bopMyIMpPOBaTh BHIBOIHI;

OCYIIECTBIISITh MPSIMbIE U KOCBEHHBIE M3MEPEHHsI (PU3NYECKUX BEITUYMH,
Opy 3TOM BBIOMPATh ONTHUMAJBHBIM CHOCOO HM3MEpPEeHHs M UCIOJIb30BaTh
M3BECTHBIE METO/IbI OLICHKH ITOTPEMIHOCTEN U3MEPEHUM;

UCCIEN0BAaTh 3aBUCUMOCTH MEXAY (U3MYECKUMU BEIMYMHAMH C
HCIIOJIb30BAaHUEM MPSAMBIX W3MEPEHHM, IPH 3TOM KOHCTPYHPOBAaTh YCTaHOBKY,
(¢uKcHpoBaTh pe3yabTaThl MOJYYEHHOW 3aBUCUMOCTH (PU3MUECKUX BEIUYUH B
BU/JIE Ta0IHIl U TpadUKOB, AENaTh BBIBOJBI IO PE3yJIbTaTaM HCCIEIOBAHNUS;

cobJiroaTh paBuiia 0€30MacHOTO TPy/Ia MPU MPOBEICHUH HCCIEA0BaHUN
B paMKax y4eOHOTO SKCHEPUMEHTA, Y4eOHO-HCCIIEOBATENbCKON U MPOEKTHON
NEATEIBHOCTH  C  HCIOJB30BAHMEM  W3MEPHUTENIbHBIX  YCTPOHMCTB U
1a00paTOPHOTO 000PYOBAHUS;

pemath pacu€THhIE 3aJayd C SBHO 33JaHHOW (PU3NYECKONH MOJEINbIO,
UCIIONb3Ysl (PM3MYECKUE 3aKOHbI M NPHUHIIMIBI, HA OCHOBE aHAJM3a YCJIOBHS
3a/1la4yu BBIOMpPATh (PU3UYECKYI0 MOJEIb, BBIACIATh (PU3NYECKUE BEIMYMHBI U
(dopmynbl, HEOOXOAUMBIE ISl €€ pelIeHUs, TPOBOAUTH PACUETHl U OILIEHUBATH
peanbHOCTh MOTYYEHHOTO 3HaYeHUs1 (PU3NUECKOMN BEITMUNHBI;

pemarb KaueCTBEHHbIE 3aJ1a4u: BBICTPANBaTh JIOTUYECKU
HEMPOTHUBOPEUYMBYIO LIETIOYKY PACCYKIEHUN C ONMOPOM HAa M3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UYECKHE SIBICHMUS;

UCIIOJIb30BaTh  IMPU  PEIIEHWHM  y4eOHbIX  337a4  COBPEMEHHBIE
MH(DOpPMAMOHHBIE  TEXHOJIOTMM  JJIs  [OMCKA, CTPYKTYPUPOBAHHS,
UHTEpPOpETallud W  OPEACTaBICHUS Y4eOHOM M HAay4YHO-TIOMYJISIPHON
uHpopManMK, TMONYYEHHOM U3 Ppa3NIUYHBIX HMCTOYHUKOB, KPUTHYECKHU
aHAJIM3UPOBATh MOJyYaeMyt0 HHPOpPMaLIUIO;

NPUBOAMTH MPUMEPHI BKJIAJa POCCUMCKUX M 3apyOEkKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHUE HAYKH, OOBSICHEHHE MPOILIECCOB OKPYXKAIOIIETO MHpPA, B
pPa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUA MO (PU3UKE B OBCEAHEBHOM KU3HU
st obecrieueHus Oe30macHOCTH Tpu  oOpamieHMu ¢ npubopamMu U
TEXHUYECKUMU YCTPOUCTBAMHU, JJIsl COXPAHEHUS 30POBbsl U COOITIOEHUS HOPM
AKOJIOTMYECKOTO MOBEACHUS B OKPYKAIOILEH CpEIE;

paboTaTth B TpYIIE C BBITOJHEHUEM PA3JIMYHBIX COLMAIBHBIX POJIEH,
IJIAaHUPOBATh Pa0OTy TIPYMIbl, PALMOHAIBHO PACHPEAENATh OO0S3aHHOCTU U
IJIAHUPOBATh  JESATENBHOCTh B HECTAHJAPTHBIX CUTyalUsiX, aJeKBATHO
OLICHMBATh  BKJaJ KaXJOr0 M3 YYaCTHUKOB TIpPyINIbl B  peUICHUE
paccMaTpuBaeMon MPOOJIEMBI.

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

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



YUUTHIBaTh TPAHULBI MPUMEHEHUS H3YUYEHHBIX (PU3NYECKUX MOJIEICH:
TOYEYHBIM DJIEKTPUYECKUN 3apsifi, Jdyd CBETa, TOYEYHBIM HCTOYHHUK CBETA,
A/lepHasl MOJENb aTOMa, HYKJIOHHAs MOJElIb aTOMHOIO SiApa MHpPU pPELICHUU
duznyeckux 3anad;

pacrio3HaBath (U3MUYECKUe SIBJICHUSA (MPOLECChl) U OOBICHATH UX Ha
OCHOBE 3aKOHOB OJJICKTPOJAMHAMUKH W KBAaHTOBOW (U3UKH: DIIEKTpUYECKas
IIPOBOJIMMOCTb, TEIJIOBOE, CBETOBOE, XUMUYECKOE, MArHUTHOE JIEMCTBUS TOKA,
B3aUMOJICMICTBME  MAarHUTOB, 3JEKTPOMArHUTHAas  MHAYKLIUS, JEUCTBUE
MarHuTHOIO TIIOJS HAa MPOBOJHUK C TOKOM W JABWXKYIIMHCA 3aps,
ANIEKTPOMATHUTHBIE KOJIEOAHUS M BOJIHBI, MPSMOJMHENHOE PACHpOCTPaHEHHUE
CBETa, OTPAKEHHE, MPETOMIICHHE, HHTep(epeHIns, AUPPAKITUAS ¥ TOJISIPU3AITISI
CBeTa, Aucnepcus cBeta, hoTodnekrpuiaeckuii 3pdext (hotorddekr), cBeToBOEC
NABJICHUE, BO3HUKHOBEHHE JIMHEMYaTOro CIEKTpa aroma BOJOpPOAa,
€CTECTBEHHAs U UCKYCCTBEHHAs paJuOaKTUBHOCTB;

ONKCHIBATh U3yYEHHBIE CBOMCTBA BEUIECTBA (JIEKTPUUYECKHUE, MATHUTHBIE,
ONTHYECKHE, DJIEKTPUUECKYI0  MPOBOJAMMOCTb  PA3JMYHBIX  Cpel) H
ANIEKTPOMATHUTHBIE SIBIEHUS (IMPOLECCHI), UCIOJIB3Yd (PU3NYECKUE BEIUYUHBI:
ANEKTPUYECKUH 3aps]l, CUJIa TOKA, FIEKTPUUECKOE HANPSHKEHHE, SJIEKTPUUECKOE
CONPOTHUBJIEHUE, PA3HOCTh MOTEHUUAJIOB, 3JIEKTPOABWXKYIAs cuiia, padora
TOKa, WHAYKIMS MAarHUuTHOTO Tojis, cuina Awmmnepa, cuia JlopeHia,
MHIYKTUBHOCTh KaTYUIKH, SHEPIHs AJIEKTPUYECKOTO M MAarHUTHOTO TOJEH,
MEPUOJI U YacToTa KoieOaHuil B KoueOaTeIbHOM KOHTYpE, 3aps] U cuja TOKa B
Ipolecce TapMOHMYECKUX  DBJEKTPOMArHUTHBIX  KoJieOaHuM, (POKycHOe
PAcCCTOSIHUE M ONTUYECKasl CUia JIMH3bI, IPU ONMMCAHUU MPABWIBHO TPAKTOBATh
(pU3HYECKUIl CMBICT UCHOJIb3YEMbIX BEJIMYHMH, UX OOO3HAYEHUS W EAUHUIBI,
yKa3blBaTh (HOPMYJIbI, CBS3BIBAIOLIIME JaHHYIO (DU3UYECKYIO BEJIMYHUHY C
APYTUMHU BEJTMYNHAMU;

ONKCHIBATh M3YYEHHBbIE KBAHTOBBIC SIBJICHHUS M MPOILECCHI, HCHOJB3YS
(u3HUecKre BEIMYMHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U
4acToTa CBETa, SHEPIUs U MUMMYJbC (POTOHA, MEPUOJ TOJypachana, dHEPrus
CBA3M ATOMHBIX Siep, NPHU OINUCAHUU MPaBUIBHO TPAKTOBATH (PUIUYECKHIA
CMBICII HCTIOJb3YEMBIX BEJIMYMH, UX OOO3HAYEHUs M €IMHUILIbI, YKa3bIBaTb
(GopMynbl, CBS3BIBAIOIIME JAHHYIO (PU3MYECKYIO BEIUYMHY C JIPYTUMHU
BEJIMYMHAMM, BBIUYUCIIATH 3HaYeHUe (PU3MUECKON BEIIMUMHBI;

aHaNU3upoBaTh  (U3UYECKHME TMPOLECChl M  SBJICHUSA, MCHOJB3YS
(u3ryuecKre 3aKOHbl U MPUHLUIIBL: 3aKOH OMa, 3aKOHBI MOCIEA0BATENBHOIO U
MapajyieIbHOrO COEAUHEHUsT NPOBOAHUKOB, 3akoH Jlxoynsa—JleHua, 3akoH
ANIEKTPOMATHUTHON WHAYKIMU, 3aKOH MNPAMOJUHEHHOTO pPacCHpOCTpPaHEHUS
CBETA, 3aKOHbl OTPAKEHHUS CBETA, 3aKOHbI IMPEJIOMJICHUS CBETa, yYpaBHEHHE
OliHmrenHa 11t GoTosddexrta, 3aKOH COXpaHEHUS! SHEPTUH, 3aKOH COXPAHEHUS
MMITyJIbCa, 3aKOH COXPAHEHMS AJIEKTPUUECKOTO 3apsja, 3aKOH COXPaHEHUS
MacCOBOT'0 YUCIa, MOCTyNaThl bopa, 3aKOH paJuoakTUBHOIO pacnaja, Ipyu 3TOM
paznuyaTh  CJIOBECHYIO (OpPMYIHMpPOBKY 3aKOHA, €ro MaTeMaTUYeCKoe
BBIPAKEHUE U yCIIOBUA (FPaHUIIbI, 00JACTH) MPUMEHUMOCTH;

OMpeNeNsITh HalpaBlIE€HUWE BEKTOpa HWHAYKIUMUW MarHUTHOTO  TOJIs
MPOBOJIHUKA C TOKOM, CHJIbI AMIIepa U cuiibl JIopeHia;

CTPOUTh M OMHUCHIBATH M300pa)K€HUE, CO3/1aBaEMOE€ IJIOCKUM 3E€pKajoM,
TOHKOM JINH301;

BBITIOJIHATDh SKCHEPUMEHTHI MO HCCIAEAOBAHUIO (PU3UYECKHUX SBJICHUM U
IPOLIECCOB C MCHOJB30BAHUEM NPSIMBIX W KOCBEHHBIX HM3MEPEHHI: IMPHU 3TOM
dbopmynupoBath MpodiieMy/3a7adyy W TUIOTE3y Y4YEOHOTO SKCIEPHUMEHTAa,



coOupaTh YCTAaHOBKY M3 MPEIJIOXKEHHOTO OOOPYIOBaHUs, MPOBOJIUTH OMBIT U
(bopMyIMpPOBaTh BHIBOIBI;

OCYIIECTBIISITH MPSIMbIE U KOCBEHHBIE M3MEPEHUS (PU3NUYECKUX BEIUYHH,
Opy 3TOM BBIOMPATh ONTHUMAIBHBIM CHOCOO HM3MEpPEeHHs M HUCIHOJIb30BaTh
M3BECTHBIE METO/IbI OLICHKH ITOTPEMIHOCTEN U3MEPEHUM;

HCCJIEIOBaTh 3aBUCUMOCTH (PU3UYECKMX BEIUYMH C HCIOJIb30BAaHUEM
NPSAMBIX HM3MEPEHHI: IPU 3TOM KOHCTPYHPOBATH YCTAHOBKY, (PUKCHPOBATh
pe3yNbTaThl OJYYEHHOW 3aBUCUMOCTH (DU3MUECKUX BEIIMYUH B BUAE TAOIUI[ U
rpaduKoB, JenaTh BBIBOJBI [0 PE3yJIbTaTaM UCCIICOBAHMUS,

co0MroAaTh MpaBmiia OE30MacHOTO TPyia IPU MPOBEACHUHN HCCIEI0BaHUN
B paMKax y4eOHOIO 3KCIEPHUMEHTa, Y4EOHO-HCCIEOBATENbCKON U MPOEKTHON
NEATEIbHOCTH  C  HCIOJB30BAHMEM  W3MEPHUTENBHBIX  YCTPOHMCTB U
71a060paToOpHOTO 000PYTOBAHUS;

pemath pacu€THbIe 3aJaydl C SIBHO 33JaHHON (U3MYECKON MOJENbIo,
UCTONB3YSl (PU3MYECKHE 3aKOHBI W TMPUHLHUIIBI, HA OCHOBE aHaln3a YCIOBUS
3a/la4yu BbBIOMpPATh (PU3HYECKYI0 MOJEIb, BBIACIATh (PU3NUYECKUE BEIUYMHBI U
(dopmynbl, HEOOXOAUMBIE ISl €€ pelIeHUs, TPOBOAUTh PACUETHl U OIIEHUBATH
peaNbHOCTh MOTYYEHHOTO 3HaYeHUs (PU3NUECKOIN BEITMUNHBI;

pemarb KaueCTBEHHbIE 3a/1avu: BBICTPAUBATh JIOTUYECKH
HEMPOTHUBOPEUYMBYIO LIEMIOYKY PACCYKJIEHUN C OMOPOM HA M3YyYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UYECKHE SIBICHMUS;

UCIIOJIb30BaTh  MPU  PELIEHWHM  y4eOHbIX  337a4  COBPEMEHHBIE
MHQOpMAMOHHBIE  TEXHOJOTMM  JJIi  [OMCKa,  CTPYKTYpHUPOBaHUS,
MHTEpPOpETallud W  TOPEACTaBICHHd y4eOHOM M HAay4YHO-TIOMYJISIPHON
uH(popManuy, TMONYYEeHHOM U3 Ppa3IUYHbIX HMCTOYHUKOB, KPUTHYECKHU
aHAJIM3UPOBATh MOJyYaeMyt0 HHPOPMALIUIO;

OOBACHATh NPUHIMUIBI JCUCTBUS MAIUH, NPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3iIdyaTh YCJIOBHS KX 0€30MaCHOTO  HCIOIb30BaHUA B
MOBCEHEBHOM JKH3HM;

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

HCIIOJIb30BaTh TEOPETUUECKUE 3HAHUA N0 (PU3UKE B OBCEAHEBHOM KU3HU
st obecrieueHuss 0e30macHOCTH THpu  oOpamieHMu ¢ npubopamMu U
TEXHUYECKUMHU YCTPOUCTBAMM, AJII COXPAHEHUS 30POBbS U COOMIOAEHUS HOPM
AKOJIOTUYECKOTO NOBEACHUS B OKPYXKAIOLLEH CpeJie;

paboTaTth B TpYIIE C BBITOJIHEHHUEM PA3JIMYHBIX COLMAIBHBIX POJIEH,
IJIaHUPOBATh PadOTy TIPYMNIbl, PALMOHAIBHO PACHPEAENATh OOS3aHHOCTU U
IJIAaHUPOBATh  JESATENBHOCTh B  HECTAHIAPTHBIX CUTyalUsX, aJeKBAaTHO
OLICHMBATh  BKJaJ  KaXJOr0 W3 YYaCTHUKOB TpyHnbl B  PEIICHHE
paccMaTpuBaeMon poOJIEMBbl.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
HanmenoBanue KonuyecTBo yacos
Ne DJIeKTpOoHHbIe (LM (ppoBbIE)
pa3zie/ioB H TeM KoHTpoJibHbIE IIpakTHYeckue
n/n Bcero o0pa3oBaTe/ibHbIE peCypchbl
NPOrpaMmslI padoThI padoThI
Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O ITIO3HAHUSA
®du3nka u MeTo
1.1 VI T METOAR 3 1 DPI'NC «Mos mKoJIa»
HAy4YHOTO [TO3HaHUs —
Htoro no pazneny 3
Paznen 2. MEXAHUKA
2.1 Kunemarnka 5 DPI'UC «Most mKoaa»
2.2 Jluaamuka 7 DOI'NC «Mos mKoJIa»
3aKOHBI
2.3 COXpaHEHHUs B 6 1 1 ®OI'NC «Mos mKoJaa»
MeXaHHUKe
Hroro 1o pasnery 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
OcHOBBI
MOJIEKYJISIPHO-
31 YPIPHO” 9 1 DPI'NC «Mos mKoaa»
KHHETUYECKOH -
Teopun
3.2 OCHOBBI 10 1 DPI'NC «Most IKOJIA»
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TCPMOANHAMHUKNU

ArperaTtHblie
COCTO
33 O 5 DI'NC «Mos mikoaa»
BenecTsa. PazoBbie —
MepPeXOIbl
Utoro no pazneny 24
Paznen 4. JIEKTPOJAMHAMUKA
4.1 DnekTpocTaTHKa 10 DPI'NC «Most IKOJIa»
ITocrosiHHBIM
ANEKTPUUYECKUHN TOK.
4.2 P 12 DPI'NC «Mos mKoJa»
Toxu B pa3nmuyHbIX —
cpenax
Hroro no pazneny 22
Pe3epBHOE Bpems 1
OBUIEE KOJIMYECTBO
YACOBIIO 68

I[TPOI'PAMME




11 KIIACC

HaumeHoBaHue KosaunuyectBo yacos
Ne DJIeKTpOHHbIe (LM (POBHIe)
pa3zie/ioB H TeM KoHTpoJibHbIE IIpakTHYeckue
n/n Bcero o0pa3oBaTejibHbIE PeCypPChI
MpOrpamMmbl padoTbI padoTbI
Paznea 1. JIEKTPOJAUHAMUKA
MaruutHoe nose.
11 DJIEKTPOMAarHUTHAS 11 1 3 DPI'UC «Most mIKOJIa»
UHAYKLINS
Hroro no pasaeny 11
Paznen 2. KOJIEBAHUSA 1 BOJIHbBI
Mexanuyeckue u
2.1 3JIEKTPOMArHUTHBIE 9 1 PI'C «Most mKoJ1a»
KoseOaHus
Mexannyeckue u
2.2 3JIEKTPOMATHUTHBIE 5 1 DPI'NC «Most mIKOJIa»
BOJIHBI
2.3 Orrruka 10 3 PI'C «Most mKoJ1a»
Uroro no pazgeny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

3.1 Teopun
OTHOCHUTEJIEHOCTH

OCHOBBI CIIEIIHATBHON

DPI'NC «Most mIKoJIa»
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Hroro no pazneny 4

Paznesn 4. KBAHTOBAS ®PU3UKA

4.1 fgf:;;m KBAHTOBOH 6 DPI'NC «Most LIKOJIa»

4.2 CrpoeHnue atoma 4 DPI'NC «Most IKOJIa»

4.3 ATtomHOe S1po 5 PI'C «Most mkoJ1a»
Hroro no pasaeny 15

Paznea 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

DJIeMEeHTBI aCTPOHOMHHU
5.1 P 7 1 DPI'NC «Mos mKoIa»
U acTpopU3UKU -

Hroro no paszneny 7

Paznesn 6. OBOBIIAIOIIEE TIOBTOPEHUE

006006
6.1 OOIAIOMEE 4 DPI'NC «Mos mKoga»
IIOBTOPEHHE —
Hroro no pasaeny 4
PeszepBHOE Bpems 3
OBUIEE KOJIMYECTBO 68 4 .
YACOB I1O ITPOI'PAMME
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YYEBHO-METOJANYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O ITPOLIECCA
OBSA3ATEJIBHBIE YUYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA
VYuebnnky: Mskumes I['.51., byxosues b.b., ®u3uka , 10 kmacc, 11 kmacc. YaeOnuk mjst 00meo0pa3oBaTenbHbIX

opranuzauui, —M : [Ipoceemenue, 2018

METOANYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA
ABtopckasa mnporpamma «duszuka, 10 — 11», aBt. I'. . Mskumes.

VYyebnuku no gusuke noj penaxiueit Mskumena I'.51.:
Msxkumes , byxosue, Corckuil. ®usuka 10-11 M., «ITpocssmenue» 2018 r.

1. Coopuuk BorpocoB u 3aaad 1o ¢pusuke 10-11 k1. Cremanora I'.H.

2.3amaHus IS UTOTOBOTO KOHTPOJIS 3HAHUH ydamuxcs 1mo ¢pusuke 7-11 ki
Kabapaun O.®. M., «IIpocsemieHue » .

3. . Tectol ¢pusuka 10-11 k. Kabapaun O.D. M., «poda»

1998 1.

4. Coopnuk 3ama4 no pusuxe 8-10 k1. PeimkeBuuA.Il. M., «IIpocBemienne» r
5. EI'D. ®usuka: Pa3naTouHblii Matepuall TPEHUPOBOYHBIX TECTOB

HNUP®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU HHTEPHET
OI'C «Mog mkomna»
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