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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢usuke 0a30BOTO YypOBHSI Ha YPOBHE CPEAHEro OOIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJIOKEHUH M TPeOOBAHMI K pe3ysbTaTam
OCBOEHHS OCHOBHOUM 00pa3oBaTeNbHOW Hporpammel, mnpeactaBieHHbIXx B OI'OC
COQO, a Taxxke c yuéroMm QenepanbHOl paboueld MporpaMMbl BOCHUTAHUS U
KOHLEMIMU TMpernojaBanus ydeOHoro mpeamera «Pusnka» B 00pa30BaTENIbHBIX
OpraHu3anusaXx Poccuiickon denepanuu, peaN3yIOIINX OCHOBHBIE
oOpa3oBaTeIbHbIE IPOTPAMMBI.

Copepxanue mnporpaMMmbl 1o (u3uMKe HampaBieHO Ha (HOPMHUpPOBAHUE
€CTEeCTBEHHO-HAYYHOU KapTUHbl Mupa oOyuawomuxcs 10-11 kmaccoB mpu
oOydeHHH X Qu3rKe Ha 6a30BOM YpOBHE Ha OCHOBE CHUCTEMHO-IESITEIbHOCTHOTO
nonxona. Ilporpamma mo ¢usuke coorBercTBYyeT TpeboBanusim GI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METAlpeMETHbIM pe3yJibTaTaM
oOydeHHsI, a TaKKe YUYHUTHIBAET HEOOXOIMMOCTh pEeaqUu3alUi MEXIPEIMETHBIX
CBs3€ll (PU3MKM C €eCTECTBEHHO-HAyYHBIMU Y4YeOHBIMHM TMpeameTamu. B Heit
OTIPEJICIISIIOTCS. OCHOBHBIC ENH M3Yy4eHUsS (PU3UKU Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus, IIAHUPYEMbIe pe3yJbTaThl OCBOCHHS Kypca (DU3WMKH: JTUYHOCTHBIE,
MeTanpeIMeTHbIE, TpeIMeTHbIe (Ha 6a30BOM ypOBHE).

[IporpaMManopu3nKeBKIIOYAET:

e IUIAHUPYEMBbIE pe3yJIbTaThl OCBOEHUS Kypca (U3MKHU Ha 0a30BOM ypOBHE, B TOM
quCcIie IPEIMETHBIE Pe3yNIbTaThl 110 F01aM 00Y4EHHS;
e conepkaHue yueOHoro npeameta «PuU3uka» Mo rogamM o0ydyeHHUs..

dusnka Kak Hayka O HamOojee OOLIMX 3aKOHAX IpPHUPOJbI, BHICTyHas B
Ka4yecTBe yueOHOro IMmpeaMeTa B IIKOJE, BHOCUT CYLIECTBEHHBIH BKJIAJ B CUCTEMY
3HaHU#N 00 okpyskaromeM mupe. IIIkompHBIN Kype GU3UKK — CUCTEMOOOPpa3y IO
JUIS. €CTECTBEHHO-HAYYHBIX YY€OHBIX MPEIMETOB, OCKOIbKY (PU3MUECKHE 3aKOHBI
JeXaT B OCHOBE IIPOIECCOB M SBJICHHWM, HM3y4aeMbIX XUMHEH, OWOJIOTHEH,
buzmueckoir reorpaduert u  acTtpoHommeil. Mcronb3oBaHWE U AKTUBHOE
OpUMEHEHHEe (U3NYECKUX 3HAHUWA  ONpEeNeNseT XapakTep U pa3BUTHUE
pa3HOOOpa3HbIX TEXHOJNOIMH B cdepe SHEpPreTHUKH, TPaHCIOPTa, OCBOCHUS
KOCMOCa, IOJIy4EHHs] HOBBIX MAaTEpHAIOB C 3aJaHHBIMH CBOMCTBAMHU U JIPYTHX.
W3yuyeHue (QU3MKU BHOCUT OCHOBHOM BKJaa B (POPMHpPOBaHHE E€CTECTBEHHO-
HAYyYHOW KapTHHBI MHpa OOydarommxcs, B (pOpMHpOBaHHE YMEHHH MPUMEHSThH
HAYYHBIA METOJ] IO3HAHUS IIPH BBIIIOJHEHUH UMHU YUEOHBIX UCCIIEIOBAaHUI.

B ocHOoBYy Kkypca ¢Gu3MKK JJ11 YPOBHS CpeIHEro o0Iero oOpa3oBaHUs
MOJIOXKEH pAI HUACH, KOTOpPblE MOXXHO paccMaTpUBaTh Kak IPUHLUIIBI €ro
IIOCTPOEHHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCS JOTHYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX Pa3/esioB (PU3MKH, BKIIOYAET KaK
BOIIPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOM (PU3HKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM € HEW Marepuan Kypca (U3HKU
o0beMHEH BOKpYr (Qu3nyeckux Teopud. Beaymum B Kypce sBusercs
(opMHUpOBaHUE NPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTe€puu, BEIECTBE U
ToJIE.

Hoes eymanumapuzayuu. EE peanuzanus nOpeanojaracT HCIOJIb30BaHHUE
I'YMaHUTApHOTO TOTEHIMaNa (U3MYECKOM HAYKH, OCMBICIICHUE CBSI3U Pa3BUTHS
¢u3uku ¢ pa3BuUTMEM OOIIECTBA, a TaKkKe C MHUPOBO33PEHUYECKUMHU,
HPABCTBEHHBIMH M 3KOJOTMYECKUMHU MPOOIeMaMH.

Hoess  npuknaonoti nanpaenennocmu. Kypc ¢Gusuku npennosaraet
3HAKOMCTBO C IIMPOKUM KPYIOM TEXHUYECKUX U TEXHOJIOTMUYECKUX MPHUIOKECHUN
U3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoes skonoeuzayuu peanusyeTcsi TOCPEACTBOM BBEACHHUS DJIEMEHTOB
collepKaHMsl, TOCBAIIEHHBIX JKOJOTHYECKUM TpoOsieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C Pa3BUTHEM TEXHMKH M TEXHOJOTHU, a TakkKe OOCYXKIECHHUS
npo0JieM paloOHAIBHOTO MPUPOOTOIB30BaHUS U IKOJIOTMUECKONH O€30MaCHOCTH.

CrepXKHEBBIMH DJIEMEHTaMH Kypca (U3HKA HAa YpPOBHE CpEJAHEro OOIIero
oOpa3oBaHus SBJSIOTCA (Pu3HUecKkre Teopuu ((popMUpOBaHUE MPEACTABICHHUN O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOpUHU, POJIU (yHIaMEHTAIbHBIX 3aKOHOB U
OPUHUMUIIOB B  COBPEMEHHBIX NPEACTABICHUAX O MPUPOJE, TpPaHUIAX
OPUMEHUMOCTH TEOpUM, U1 ONHCAHUS ECTECTBEHHO-HAYYHBIX SIBICHUN U
IIPOIIECCOB).

CHCTeMHO-/IeSITeIbHOCTHBIN MOAX0J B Kypce (U3HKU peanu3yeTcs MpexKIe
BCEro 3a CU€T OpPraHM3alluU SKCIEPUMEHTAIBHON NEATeTbHOCTH O0YyJaroniuxcs.
Jlns  GazoBoro ypoBHS Kypca (U3MKM — ITO HCIOJIB30BAHHE CHCTEMBI
(GPOHTAIBHBIX KPAaTKOBPEMEHHBIX JKCIIEPHUMEHTOB H J1a0OpaTOpPHBIX padoT,
KOTOpbIE B Iporpamme mno (u3uke oObeIUHEHBl B OOLIMI CIUCOK yYEHHYECKHX
NpaKTHYECKUX paboT. BriaeneHue B yka3aHHOM IepedHe JabopaTOpHBIX padoT,
IIPOBOJAMMBIX JUIsI KOHTPOJSA M  OLIEHKH, OCYIIECTBIISAETCA Y4aCTHUKAMH
00pa30BaTeIbHOrO IMpoLecca HCXOJsi U3 OCOOCHHOCTEM TIJIaHUPOBAaHUS MU
ocHauleHust kaOuHeta ¢usuku. Ilpm sTomM oOecreunBaeTcs  OBIAJCHHUE
O0y4aloUMMHCS YMEHHUSIMH TNPOBOJIUTH KOCBEHHBIE H3MEPEHHUS, HCCIIEIOBAHUS
3aBUCUMOCTEH (PU3NYECKUX BEJIMYMH U IIOCTAHOBKY OMNBITOB II0 IPOBEPKE
IIPEUIOKEHHBIX THIIOTES.

bonpmoe BHUMaHWE YIENAETCS PELICHUIO PACYETHBIX M KAa4ECTBEHHBIX
3amad. IIpu 3TOM Ju1s pacd€THBIX 3aa4 MPUOPUTETOM SIBIISIIOTCS 3a7a4d C SIBHO
3aJ1aHHOM (PU3UYECKON MOJIEIIBIO, TO3BOJISIOIINE IPUMEHATh U3YUEHHbBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO pa3zeiia Kypca, TaK W WHTETPUPYS 3HAHUS U3
pa3HbBIX pa3aenoB. [|J1s KaYeCTBEHHBIX 3a/1ad IPHOPUTETOM SIBIISIFOTCS 3aJlaHUS Ha
OoOBsSICHEHHE TPOTEKaHUS (PU3NUYECKHX SBICHUN M TPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyromue BbIOOpa (U3MUECKOW MOMETH IJIs CHUTYyallud TPAKTHKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu PDPI'OC COO k MarepualibHO-
TEXHUYECKOMY OO0ECIeUeHUI0 Yy4eOHOro rpoiecca 0a30BBI YypOBEHb Kypca
bu3UKHM HAa YPOBHE CPEIHETO OOIIEro 00pa30oBaHUs JOJKEH U3yUaThCs B YCIOBUAX
NPEeIMETHOTO KaOMHEeTa (PM3WUKH WM B YCJIOBHSX WHTCTPUPOBAHHOTO KaOWHETa
NIPEIMETOB €CTECTBCHHO-HAYYHOro IMKIa. B kabuHeTe (HU3WKHM JOHKHO OBITh
HEeoOXoauMoe J1labopaTopHOe OOOpYJOBAaHME ISl BBINOJHEHUS YKa3aHHBIX B
nporpaMme 1o (PU3MKe YUYCHUYCCKUX MPAKTUICCKUX PabOT U JAECMOHCTPAIMOHHOE
o0opyioBaHUE.

JleMoHCTpalmoHHoe o0opyaoBaHHEe (OPMHUPYETCS B COOTBETCTBHM C
NPUHIIMIIOM MHWHUMAJIbHOW JIOCTATOYHOCTH W OOCCICYHMBACT IOCTAHOBKY
NEPEUNCICHHBIX B TIporpaMMme M0 (U3MKE KIOYEBBIX JEMOHCTPAIMHA IS
UCCIICIOBAHUS  W3Y4YaeMbIX SIBJICHHH M  TPOIECCOB, OMIMPUYCCKUX |
(GyHIaMEHTaJIbHBIX 3aKOHOB, NX TEXHUYECKUX MTPUMEHEHUH.

JlaGopatopHoe 00OpynOBaHUE ISl YYEHHYECKUX [MPAKTUUYECKHX padoT
dopMupyeTcsi B BUIe TEMaTHYECKUX KOMIUIEKTOB M OOECIeYMBAETCA B pacuére
OJIHOTO KOMIUIEKTa Ha JIByX oOydammuxcsi. TeMmaTHuyeckue KOMIUICKTHI
1abopaTOpHOTO O00OPYNOBAaHUSA JOKHBI OBITH TOCTPOCHBI HAa KOMIUIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX U ITMGPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJE IIUPPOBBIX JTabOpaTOpHil.

OCHOBHBIMH LIEJIIMU U3yUeHUs GU3UKH B 001IeM 00pa30BaHUU SIBIISFOTCS :

e (QopmupoBaHHe UHTEpECa U CTPEMJICHHUSI 00YUAIOMUXCS K HAYYHOMY HU3Y4YEHUIO
IPUPOJIbI, PA3BUTUE UX UHTEIUVIEKTYAIbHBIX M TBOPUECKUX CIIOCOOHOCTE;

e pa3BUTHE TMpPEJCTaBICHUH O HAYYHOM METOJIe TO3HaHUA U (OPMHPOBAHUE
UCCJIEIOBATEIHCKOTO OTHOIIEHHUS K OKPY>KAIOITUM SIBIICHUSIM;

e (QopmMupoBaHHEe HAyYHOTO MHUPOBO33PEHHUS KaK pe3yjibTaTa W3Y4YCHHS OCHOB
CTpOEHUSI MaTepUH U PyHITaAMEHTAJIbHBIX 3aKOHOB (DU3UKH;

e (opMupoBaHHUE YMEHHH OOBSCHATH SBIICHHUS C WCIIOIb30BaHUEM (PU3MUESCKUX
3HAHWWA W HAYYHBIX JIOKA3aTEIHCTB,;

e (QopmupoBaHre TpPENCTABICHUNA O pPOIU (PUMKH [JI Pa3BUTHUS JPYTHUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH.

JlocTmkenne 3TUX 1enel o0ecreuynBaeTCs perieHueM CIEIYIONX 3a/1ad B
mpoliecce u3ydeHus Kypca GU3NKu Ha yPOBHE CPEIHETO 00IIeTo 00pa3oBaHUs:



e MpUOOpETEHUE CUCTEMbI 3HAHUW 00 OOHIMX (U3HYECKHX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpHUAX, BKJIIOYas  MEXaHUKY, MOJICKYJSIpHYIO  (U3HUKY,
AIEKTPOAMHAMUKY, KBAHTOBYIO (DU3UKY U SJIEMEHTHI aCTPOPU3UKH;

e (dopMHUpOBaHUE YMEHHI MPUMEHSTh TEOPETUUYECKUE 3HAHUS ISl OOBSICHEHUS
bu3UYeCKUX SBICHUM B MPUPOJIEC U JJIA MPUHATHUS MPAKTUUYECKUX PEIICHUN B
IIOBCEIHEBHOM >KHU3HMU;

e OCBOCHHE CIIOCOOOB PEIICHMS PA3IMUHBIX 3374 C SBHO 3aJIaHHOM (hPU3NYECKOM
MOJIENIbIO, 3aJ1ay, MOAPAa3yMEBAIOUIUX CAMOCTOSITENIbHOE CO3JJaHue (PU3NUYECKON
MOJIEJIH, aJICKBATHOU YCIIOBUSIM 3a/1a4H;

e TOHMMaHWE (UINYECKUX OCHOB U TMPHUHIUIIOB JCHCTBUS TEXHHUUYECKUX
YCTPOUCTB M TEXHOJOTUYECKHX TMPOIECCOB, WX BIUSIHUS Ha OKPYXKAIOIIYIO
cpeay,

e OBJIAJICHHE METOJaMHU CaMOCTOSITEJILHOTO TUTAHUPOBAHUS U TPOBEJCHUS
bU3MYECKUX DKCIEPUMEHTOB, aHalu3a W HWHTepHperanuu uH(opMalmuy,
OTIpeIeNICHHsI TOCTOBEPHOCTH MOJTYUYSHHOTO Pe3yJIbTaTa;

e CO37aHWE YCIOBHH [JIi Pa3BUTHUS YMEHUNM MPOEKTHO-UCCIICIOBATEIIbCKOMH,
TBOPYECKOM JEATEITbHOCTH.

Ha wuzyuenne ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIETro
obOpazoBanus oTBoauTCs 136 yacoB: B 10 kiacce — 68 dacoB (2 yaca B HEJIEIO), B
11 ximacce — 68 yacoB (2 yaca B HEJICIIO).

[Ipennaraemspiii B mporpamMme 10 (uU3MKe TMepedeHb J1abOpaTOPHBIX M
NPAKTHYECKUX paboT SBISETCA PEKOMEHIOBAHHBIM, YUYWTEIb JI€TAaeT BBHIOOD
NpOBEJCHUs JTA0OPATOPHBIX PAOOT W OMBITOB C YYETOM HWHIUBUIYAIbHBIX
0COOCHHOCTEH 00yYJarOIINXCS.

COIAEPKXAHUE OBYUEHUSA

10 KJIACC

Paznen 1. ®u3uka v MeTObI HAYYHOI' 0 MO3HAHUS

®u3nka — Hayka o mpupone. HaydyHble MeTOnbl MO3HAHMS OKPYKAIOIMIETO
Mupa. Ponb BKCnepuMeHTa U TEOpHUM B TMPOLECCE IMO3HAHUS MPUPOJBL.
OKCTEepUMEHT B (PU3HUKE.

MopenvpoBanue (GU3NYECKUX SBIEHUN M TporieccoB. HaydyHble THUMOTE3HI.
duznyeckrue 3aKOHBI U TEOpHUH. ['paHUIBI TPUMEHHUMOCTH (U3HYECKUX 3aKOHOB.
[IpuHIUIT COOTBETCTBUSL.

Ponp m mecTto ¢usuku B GOpMUPOBAHUU COBPEMEHHOUN HAyYHOW KapTHUHBI
MHpA, B MPAKTUYECKON NEATEIbHOCTHU JIIOJIEH.

Jlemoncmpayuu

e AmHanoroBele #u 1UMPOBBIE W3IMEPHUTEIBbHBIE TPHUOOPHI, KOMIBIOTEPHBIC
JTATYUKU.



Paznea 2. Mexanuka

Tema 1. Kunemamuxa

Mexannyeckoe ABmxeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUYKCHMUS.
Cucrema orcuéra. Tpaekropus.

[lepemerienne, ckopocTh (CpedHsii CKOPOCTh, MIHOBEHHAs CKOPOCThb) U
YCKOPEHUE MaTEepUAIbHOM TOYKH, UX MPOCKIHUH HA OCHU CHUCTEMBI KOOpJHMHAT.
CiioxxeHue nepeMenieHuil U CI0)KEHUE CKOPOCTEN.

PaBHOMEpHOE M paBHOYCKOpPEHHOE NpsIMOJIMHEHHOEe ABWXKeHue. ['paduxu
3aBUCUMOCTH  KOOPJMHAT, CKOPOCTH, YCKOPEHMS, MYTH U [EepPEeMEIICHUs
MaTepuaibHOM TOYKH OT BPEMEHH.

CBoOoaHoe nazieHre. Y CKopeHre CBOOOTHOTO MaICHHUS.

KpuBonuneitnoe  aBukeHue. [[BM>KEHME  MaTepUAIbHOM  TOYKH IO
OKPYKHOCTHU C TTOCTOSHHOM MO MOJAYJII0 CKOPOCTBIO. YTJIOBasi CKOPOCTb, JIMHEWHAS
ckopocTh. [lepron u yacrora obpamienus. LleHTpocTpeMUTEIbHOE YCKOPEHUE.

TexHuueckue yCTpOMCTBA W NPAKTUYECKOE TMPUMEHEHHUE: CIHUAOMETP,
JBH)KEHUE CHAPSJIOB, LIEMTHBIC U PEMEHHBIC IEpeaayn.

Jlemoncmpayuu

e Mogenb cCUCTEMBI OTCYETA, WILTIOCTpAldsl KMHEMATHYECKUX XapaKTEPUCTUK
JBUKEHHS.

o IIpeoOpa3zoBaHue IBUKEHUMN C UCIIOJIIB30BAHUEM MPOCTHIX MEXAHU3MOB.

o Ilanenue Ten B BO3AyXE U B Pa3peKEHHOM IMPOCTPAHCTBE.

o HaGmonenue nBuxeHus Tena, OPOIIEHHOTO TOJ YIJIOM K TOPU3OHTY H
TOPU30HTAIIBHO.

o U3mepenue yckopeHus: CBOOOTHOTO MaCHHUS.

o Hanpasnenue ckopocTy Mpu JABUKEHUH IO OKPY>KHOCTH.

o Vuenuueckuii sxcnepumenm, 1abopamoprbsie pabomol

o l3yueHue HEPABHOMEPHOTO ABUKEHHUSA C ILEJbIO ONPENEICHUS MTHOBEHHOM
CKOPOCTH.

o lccnemoBaHue COOTHOLICHUS MEXAY NyTAMH, IPONUIACHHBIMM TEJIOM 3a
IIOCJIEIOBATEIILHBIE PAaBHBIC MPOMEXKYTKH BPEMEHHM IIPU PABHOYCKOPEHHOM
JBUKCHUU C HAYAJIbHOM CKOPOCTHIO, PABHOMW HYIJIIO.

o l3ydeHue nBHXKEHUS LIAPUKA B BI3KOM KUJIKOCTH.

o l3yueHue ABUKEHHUS Tesa, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuamun  otHocurenbHOCTM  ['aymmies.  IlepBeii 3akoH  HproToHa.
NHeprumanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepno3unuu cui. Bropoit 3akon HbrotoHa
IUIS MaTepUaIbHOW TOUKH. Tpernii 3akoH HproTOHA 1151 MatepranbHbIX TOUEK.



3akoH BcemupHOro TtaroreHus. Cuma Tskectu. IlepBas kKocMmuyeckas
CKOpOCTb.

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

Tpenue. Buasl TpeHus (mokosi, CKoJIbkeHus, kaueHnus). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHUs! CKOJIbKEHUS U cuia TpeHus nokos. KoagduuueHt tpenus.
Cuna conpoTUBIICHUS MPU IBUKECHUU TEJA B )KUJAKOCTH WM Ta3e.

[TocTynaTenpHOE U BpamaTeabHOE ABMXKEHUE a0COIIOTHO TBEPIOTO Tea.

MOMEHT cuiabl OTHOCUTEIBHO OCH BpauleHus. llnedo cuibl. VYcioBus
paBHOBECHS TBEPAOTO TENA.

TexHuueckue yCTPONCTBA M MPAKTUUECKOEC NPUMEHEHHUE: MOJIINITHUKH,
JBU)KEHNE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu
e SIBnEHUE MHEPLIUH.

e (CpaBHeHHME MAacC B3aUMOJICHCTBYIOIIUX TEI.

o Bropoii 3akoH HproToHa.

o M3mepeHnue cui.

e ClioxeHue cui.

e 3aBUCHUMOCTBH CHJIbI YIIPYTOCTH OT JepopMariuu.

o HesecomocTs. Bec Tena npu yCKOpeHHOM NOABEME U NAJCHUU.

o (CpaBHEHHE CUJI TPEHUS NTOKOS, KAUEHUS U CKOJIbKEHHUS.

e YcioBHs paBHOBeCHs TBEPAOTO Tena. Buabl paBHOBeCHS.

o Vuenuueckuil sxcnepumenm, nabopamopuule pabonul

o /3yueHue nBuxkeHUs OpyCcKa MO HAKJIOHHOM ITIOCKOCTH.

e lccnenoBaHue 3aBUCMMOCTH CHUJ YIPYTOCTH, BO3HHMKAKOIIUX B MPYXHUHE H
pe3uHOBOM 00pas3Iie, OT ux AedopMaIium.

e HccnemoBanwe ycioBUM pAaBHOBECHST TBEPJAOrO TeEJIA, MMEIOMIETO OCh
BpalICHUSI.

Tema 3. 3akonvl coxpanenusn 6 mexaHuke

NMnynbec MarepuanbHOM TOUYKHM (Telia), CUCTEMBbl MaTE€pUAIbHBIX TOYEK.
NMnynbe cuiabl U U3MEHEHHE HMMIYyJbCca Tella. 3aKOH COXPAHEHHS HUMITYJbCa.
PeaktrBHOE 1BHXKEHUE.

PaGota cuiibl. MOIITHOCTD CHJTBI.

Kunernueckast »>Heprusi MaTepHalibHOW TOYKH. TeopemMa 00 H3MEHEHUU
KUHETUYECKOWU SHEPTHUH.

[ToreHumanbpHas SHEPrusl. [ToreHumnanbHas SHEPrus YIPYTO
nehopMHUpOBaHHOW  TIpyKWHBI.  [loTeHmmanbHas  dHepruss Tena  BOJMU3H
MMOBEPXHOCTH 3EMIJIH.



[loTeHuuanbHple W HENOTCHIMAJIbHBIE  CHJIBL CBsi3p paboTHI
HEMOTEHIUAJIBHBIX CUJ C HM3MEHEHUEM MEXaHMYECKON JHEPruM CUCTEMBI Tell.
3aKOH COXpaHEHUSI MEXAaHUYECKOU SHEPTHH.

VYrpyrue v Heynpyrue CTOJIKHOBEHHS.

TexHuveckue yCTpOMCTBAa M MPAKTUYECKOE MPUMEHEHHE: BOJIOMET, KOMED,
MIPY>KUHHBIN MUCTOJIET, IBXKCHUE PaKeT.

Jlemoncmpayuu
e 3aKOH COXpaHEHHUs UMITYJIbCa.

e PeakTuBHOE JBUKEHHE.

e Ilepexon moTeHIIMATBHON SHEPTUU B KHHETUYECKYIO U 0OpaTHO.

e Vuenuueckuti sxcnepumenm, 1abopamopHvie pabomol

e l3yuyenue abCONMIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JIBYX OJWHAKOBBIX
HUTSHBIX MasTHUKOB.

e UccnenoBanue cBsizu pabOThI CHIIBI C MU3MEHEHHEM MEXaHMYECKOW SHEpPruu
TeJla Ha IPUMEPE PACTSIKEHUS] PESUHOBOTO KI'yTa.

Paszpnen 3. MouiekyasipHasi pU3NKa U1 TEPMOAMHAMHMKA

Tema 1. Ocnosvl MONEKYNAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TIOJIOKEHUS MOJEKYISIPHO-KMHETUICCKON TEOPUM U MX OMBITHOE
obocHoBanue. bpoyHoBckoe nBuxkenue. Huddys3us. Xapaktep IBWKEHUS U
B3aMMOJICMCTBUSl YacTUI] BellecTBA. MOJIEIM CTPOCHHUSI Ta30B, >XUAKOCTEH U
TBEPJBIX TEJI M OOBSICHEHNE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojieel. Macca u
pa3mepsl Mosiekyl. KonndectBo BenectBa. [loctosHHast ABorajpo.

TennmoBoe paBHOBecue. Temmneparypa u e€ usmepenue. lllkana temneparyp
Llenbcus.

Mogens upeanbHoro raza. (OCHOBHOE  ypaBHEHHME  MOJIEKYJSPHO-
KMHETHYECKOH TEOpPUH HJIeaIbHOr0 Ta3a. AOCONIOTHAs TeMIleparypa Kak Mepa
CpElIHEM KWHETHUYECKOW SHEPIMU TEIUIOBOrO JABMXKEHHS dYacThll rasa. l[llkama
temnepatyp KenbBuna. ['a3oBbie 3akoHbl. YpaBHeHue MeHneneeBa—KnarmneiipoHna.
3akoH JlanbToHa. M30mporecchl B UI€AIbHOM Ta3e ¢ MNOCTOSHHBIM KOJWYECTBOM
BemiecTBa. ['padudueckoe mpencTraBIeHHWE H3OMPOIECCOB: HM30TEPMa, H30X0pa,
n3o0bapa.

TexHuuecknue yCTpPOWCTBA M MPAKTUYECKOE MPUMEHEHHE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu
e OmpITe, TOKA3BIBAIONIME JHCKPETHOE CTPOCHHE BemecTBa, Qororpadun

MOJIEKYJI OPraHUYECKUX COCAUHEHUM.
e OmpiTel 10 UG GY3UN KUIKOCTEH U Ta30B.
e Mopenb OpOYHOBCKOTO JBUKEHUS.
e Mogaens onbita IlITepHa.



e OnpIThI, JTIOKa3bIBAIOIIIHE CYILIECTBOBAHUE MEKMOJIEKYIISPHOTO
B3aMMOJICUCTBUA.

e Mogenb, WITIOCTPUPYIOIIAs IPUPOAY JABJICHHS T'a3a Ha CTEHKU COCY/Ia.

e OnpIThl, WUTIOCTPUPYIOUIUE YPAaBHEHHE COCTOSIHUSI HJEalbHOIO rasa,
U30IPOIIECCHI.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

e Omnpenenenne Macchl BO3AyXa B KIIACCHOM KOMHATe€ Ha OCHOBE HM3MEpPEHUM
00bE€Ma KOMHATHI, JaBJICHUS U TEMIIEpPaTyphl BO3/lyXa B HEH.

e lccrnenoBanue 3aBUCUMOCTH MEXKIY NapaMeTpaMH COCTOSIHHUSI Pa3pe:KEHHOTO
rasa.
Tema 2. Ocnosvl mepmoouHamuKku
TepmonuHamuyeckass cucteMa. BHYTpeHHssE dHEpPrusi TepMOJIUMHAMUYECKON
CUCTEMBI U CcTIocoObI €€ n3MeHeHus. KonuuecTBo TermnoTel U pabora. BHyTpeHHsIs
SHEPrusi  OJAHOATOMHOIO  HJeaJbHOTO  Ta3a. Buasl  Temionepenayu:
TETJIOMPOBOIHOCTh, KOHBEKIIMS, U3TyuyeHUEe. YIeabHas TEII0EMKOCTh BEIEeCTRA.
KonuuecTBo TemnoTel npu Terwionepeaye.
[Tonssitue 00 ammabaTtHOM Tmporiecce. llepBbIil 3aKOH TEPMOJAMHAMUKH.
[IpumeneHue mepBOro 3aKOHAa TEPMOJAMHAMHKU K wu3omporieccaM. ['paduueckas
UHTepIpeTalus paboThl rasa.
Bropoii 3akon TepmoanHamuku. HeobpaTuMocTs mpoiieccoB B MPUPO/IE.
TennoBple  MammHbl.  [IpyHOUOBI ~ AEUCTBHUA  TEIUIOBBIX ~ MAIIUH.
[IpeoGpazoBanus sHepruM B TEIUIOBbIX MamuHaX. Koadduiment monesnoro
nevictBus TerioBod Mamuubl. [lukn KapHo m ero ko3¢ @UIIMEHT MOJIE3HOTO
JEUCTBUS. DKOJIOTUYECKHUE MPOOIEMBI TETNTIOIHEPTETHKH.
TexHudyeckne YCTPONCTBA U MPAKTUYECKOE MPUMEHEHHUE: JBUTaTelb
BHYTPEHHETO CTOpaHUs, OBITOBON XOJIOIUIBLHUK, KOHIUIHOHED.
Jlemoncmpayuu
e lI3MeHeHue BHYTpEHHEW OJHEPruW Tella TPU COBEPIIEHUU PaOOTHI: BHUIET
npoOKu U3 OYTHUIKK TOJl ACHCTBHEM CKAaTOrO BO3[yXa, HarpeBanue s¢upa B
JaTYHHOU TpyOKe MyTEéM TpeHuUs (BUICOAEMOHCTPAITHS).

o lI3MeHeHue BHYTPEHHEN 3HEpruu (TEMIEpaTyphl) Tela MpU TEIIoNepeaaye.

e OmpIT 0 aInabaTHOMY PACIIMPEHUIO BO3AyXa (OMBIT C BO3MIYIIHBIM OTHHBOM).

e Mogenu napoBoil TypOUHBI, IBUTATeNIsl BHYTPEHHETO CrOpPaHUs, PEAKTUBHOTO
JIBUTATEJIS.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi
o l3mepeHue ynenbHOU TEIIOEMKOCTH.

Tema 3. Aepecammnvie cocmoanun eewgecmea. Dazosvie nepexoont



[TapooOpa3zoBanue u koHjeHcanus. Vcnapenue U kuneHue. AOCONIOTHASA U
OTHOCHUTEJIbHAsI BJIAXXHOCTh BO3Ayxa. HaceimeHHbld mnap. YaenbHas TEIIOTa
napooOpa3zoBaHusi. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHUSI OT JIaBJICHHUSI.

Tsépnoe Teno. Kpucramnmueckue u amopdHbie Tena. AHU30TPONHS CBOWCTB
kpuctawioB. Kuakue kpuctawibl. CoBpemMeHHble Marepuanbl. [lnaBinenue wu
KpUcTaJIu3aius. Y aeapHas TemioTa miasiaenus. Cyonumanusi.

VYpaBHeHHE TENIOBOrO OajiaHca.

TexHnueckue yCTpOWCTBA W NPAKTUYECKOE NPUMEHEHUE. TUTPOMETP U
MICUXPOMETP, KaJTOPUMETP, TEXHOJIOTHM MOJYYEHUS COBPEMEHHBIX MAaTEpPHUAJIOB, B
TOM YHCJI€ HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu
o (CBolicTBa HACBHIILIEHHBIX NaPOB.

o KuneHue npu NOHWKEHHOM JIaBJICHUH.

e CnocoObl U3MepeHust BIaXKHOCTH.

e HaOGmonenue HarpeBaHus U TJIaBICHUS KPUCTATIIMIECKOTO BEIIECTBA.
e JleMoOHCTpaIusi KpUCTaJJIOB.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi
o 3mMepeHne OTHOCUTENIBHOM BIA)KHOCTH BO3AyXa.

Paznen 4. JiaekTpoguHaMuKa

Tema 1. dnekmpocmamuxa

OnekTpu3auust Ten. OJEKTpUYEeCKUid 3apan. J(Ba BHIAa DIIEKTPUYECKHUX
3apsiioB. [IpOBOHMKM, AWAIEKTPUKU U MOJYNPOBOAHUKHU. 3aKOH COXPAHEHUS
ANEKTPUUYECKOTO 3apsa.

B3aunmopeiictBue 3apsaoB. 3akoH Kynona. TodedHblil JIEKTPUUECKHI 3apsi.
Onektpuueckoe 1mone. Hanpsok€HHOCTh  anekTpuyeckoro moss.  [IpuHnmn
CYNEPHO3ULUN ANEKTPUUYECKUX Tosieil. JIMHUKM HanpsKEHHOCTH 3JIEKTPUUECKOTO
HOJISL.

Pabora cmnm  osmekrpocratmueckoro  moinsa.  Ilotenmuman.  PasHocThb
MOTEHIUANOB. [IpOBONHMKM W JUIJIEKTPUKKA B 3JIEKTPOCTATUYECKOM  IIOJIE.
JlnanekTpuyeckas MpOHUIAEMOCTb.

OnekTpoéMkocTh. KonaeHcaTop. DIeKTpOEMKOCTh MIIOCKOr0 KOHJIEHCATOpa.
DHeprus 3apsKEHHOI0 KOHIEHCATOpA.

TexHnueckne yYCTpPOWCTBA M NPAKTUYECKOE NPUMEHEHHE: JIIEKTPOCKOIL,
AIEKTPOMETP, DJJIEKTPOCTATHYECKasl 3allliTa, 3a3€MJICHUE JJIEKTPONpHOOpOB,
KOHJIEHCATOP, KOMUPOBAJIbHBIN aniapar, CTPYWHBIN IPUHTED.

Jlemoncmpayuu

e YCTPOWCTBO M MPUHIMII JEUCTBHS 3JIEKTPOMETPA.
o B3aumopelicTBre HaNEKTPU30BAHHBIX TEI.
o DIIEKTPHUUYECKOE MOJIE 3aPSKECHHBIX TEL.



o [IpoBOJHMKH B 3IEKTPOCTATUUECKOM IIOJIE.

e DIIEKTPOCTATUYECKAS 3aIIUTA.

e JIWPNEKTPUKH B 3IEKTPOCTATUUECKOM IIOJIE.

e 3aBUCHMOCTb DJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIONIadu
IJIACTUH, PACCTOSIHUS MEXKAY HUMU U IUDJIEKTPUUECKON MPOHUIIAEMOCTH.

e DHeprus 3apsKEHHOTO KOHAEHCATOpPA.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi
o l3MepeHue 3IIeKTPOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannstii Inekmpuyeckuit mok. Toxu é paznuunwix cpeoax

DJIEKTPUUYECKUM TOK. YCIIOBUSI CYIIECTBOBAHUS DJIEKTPUUECKOTO TOKA.
Uctounnku Toka. Cuna toka. [IoCTOSSHHBIN TOK.

Hanpsixenne. 3akon OMa 11 yyacTka LEnu.

DJEKTPUYECKOE CONMPOTUBJIEHUE. YIEIbHOE CONPOTHUBICHUE BEIIECTBA.
[locnenoBaTenpHOE, NapaJLIEIbHOE, CMEIIAHHOE COEJUHEHUE MPOBOJHUKOB.

PaGora oanexktpuueckoro Toka. 3akoH [xoyns—Jlenma. MomHOCTh
ANEKTPUUYECKOTO TOKA.

DNIEKTPOABWKYIIASI CUJIa M BHYTPEHHEE COMPOTHUBJICHUE HCTOYHHUKA TOKA.
3axon Oma 115t TOJTHOM (3aMKHYTOM) anekTpudeckoit nenu. KopoTkoe 3aMbikaHue.

ONEeKTpOHHAasT  NPOBOJAMMOCTb  TBEPABIX  METANIOB.  3aBUCUMOCTH
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOAUMOCTb.

DNeKTpUUECKU TOK B BakyyMe. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

[TonynpoBOgHUKH. CobcTBenHas U IpUMECHas IPOBOJIUMOCTH
noJynpoBoAHUKOB. CBolicTBa p—N-nepexo/a. [lomynpoBogHUKOBBIE TPUOOPHI.

DNEeKTpUYEeCKUid TOK B  pacTBOpax M  paciiiaBax  3JIEKTPOJIUTOB.
DIIEKTPOIMTHYECKAS AUCCOLUAIUA. DIEKTPOJIU3.

DJNIeKTpUUECKU TOK B Ta3zax. CaMOCTOSITENbHBIH M HECAaMOCTOSATEIbHBIN
pazpsan. Monuus. [Ltazma.

TexHudyeckue yCTpOWCTBA M MPAKTHUYECKOE IPUMEHEHUE: aMIepMETp,
BOJIBTMETP, PEOCTAT, HCTOYHUKH TOKa, BJIEKTPOHArpeBaTelibHble MPUOOPHI,
AIEKTPOOCBETUTENbHBIE TPUOOPBI, TEPMOMETP COMPOTUBIICHHS], BAKYYMHBIN THOJ,
TEPMHUCTOPHI U (POTOPE3UCTOPHI, MOTYITPOBOTHUKOBBINA TNO/, TAThBAHUKA.

Jlemoncmpayuu
o l3mepeHue Cuibl TOKA U HANPSKCHUS.

e 3aBUCUMOCTb CONPOTHUBJIEHUSA UUJIUHJIPUYECKUX MPOBOAHUKOB OT JJIUHBI,
IJIOIIAM TTONIEPEYHOr0 CEYEHHS U MaTepHUala.

o (CwMenanHoe coeIMHEHUE TPOBOIHUKOB.

o Ilpsamoe wu3MepeHHe DdIEKTpPOABMXKYyWEW cuibl. KopoTkoe 3ambikaHue
rajJbBAHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTHUBJICHHUS.

e 3aBHCUMOCTb CONPOTUBIICHUS METAINIOB OT TEMIIEPATYPHL.



o IIpoBOAUMOCTB ANEKTPOIUTOB.
o HckpoBoli pa3psa ¥ IPOBOAUMOCTD BO3AyXa.
e  OJIHOCTOPOHHSS TPOBOJUMOCTH AHOJA.

Yuenuueckuii sxcnepumenm, nabopamopruvie pabomoi
o l3yueHue cMemaHHOTO COEIMHEHUS PE3UCTOPOB.

o I3mepeHue 3NEKTPOJIBHKYIIEH CHUIIbI WCTOYHMKA TOKAa U €ro BHYTPEHHETO
CONPOTHUBIICHHUS.
o HabGmoaenue snexktponusa.

MexknpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6azoBoro ypoBHsa B 10 kiiacce oCylIeCTBISIETCS C
y4€TOM COJIEpKATENIbHBIX MEXIPEIMETHBIX CBS3€M C KypcamMu MaTeMaTuKH,
OMOJ0TMU, XUMHUH, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemmuvie nonsamus, CBA3aHHbIE C U3YYEHHEM METOJOB HAy4yHOTO
NO3HAHUS: SIBJICHUE, Hay4dHbId (akT, rumnores3a, ¢u3nueckas BEIWYMHA, 3aKOH,
Teopusl, HaOII0ACHUE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIEITh, U3MEPEHUE.

Mamemamuka: penieHue CHCTEMbl YypaBHEHMH, JHMHEWHas (QyHKUIUA,
napabosna, runep6osa, ux rpadUKyd U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIIMHU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUT'OHOMETPUUECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKLIUN HA OCU KOOPAWHAT, CJI0)KEHHE BEKTOPOB.

Buonoeusa: MexaHn4ecKkoe BUKEHHE B >KMBOM mpupoje, aAuddysus, ocMoc,
TEIJIOOOMEH KMBBIX OPraHU3MOB (BHUBI TEIUIONEpPEaul, TEIUIOBOE PaBHOBECHUE),
JIEKTPUYECKUE SIBIICHUS B )KMBOW IPUPOJIE.

Xumusi: TUCKPETHOE CTPOEHUE BEUIECTBA, CTPOCHNUE ATOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJIIPHAsl Macca, TEIUIOBbIE CBOMCTBA TBEPIBIX TeN, KXKUAKOCTEH M
ra3oB, 3JIEKTPUYECKHE CBOMCTBA METAJUIOB, JJIEKTPOJUTUYECKAs IUCCOLMALIMS,
raJIbBaHUKA.

l'eoepagpusa: BIa)XHOCTb BO3]lyXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonocus: mpeoOpa3oBaHUE IBWKEHHUI C HCHOJIb30BAaHHUEM MEXAHHU3MOB,
Y4€T TpeHUS B TEXHHUKE, MOIIMIIHUKH, HCIOJIB30BAaHUE 3aKOHA COXPAHEHUs
UMITyJIbca B TEXHUKE (pakeTra, BOJOMET M JAPYTHE), JBUTATEIb BHYTPEHHETO
CropaHusi, napoBasi TypOuHa, OBITOBON XOJOJWIBHUK, KOHAUIIMOHEDP, TEXHOJIOTHH
IIOJIYYEHHsSI COBPEMEHHBIX MAaTEpHaIOB, B TOM YHCJIE€ HAHOMATEpPHAJIOB, H
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHYECKasl 3allUTa, 3a3eMJICHHE 3JIEKTPONpuOOpoOB,
KCEpOKC, CTpYHHBIN HIPUHTED, JJIEKTPOHATrPEBATEIbHBIE npuOopBI,
ANEKTPOOCBETUTENbHBIE TPUOOPHI, FAIbBAHUKA.

11 KIIACC
Pa3nen 4. DinekTpoanHaMHUKA
Tema 3. Macnummnoe none. I1eKmMpoOMaAZHUMHAA UHOYKUUSA



[TocTtossHHble ~ MarHuThl.  B3auMonmencTBHE  MOCTOSSHHBIX ~ MAarHUTOB.
MarautHoe mnone. Bektop MarHuTHOM uHAyKiuu. [Ipunuun cynepno3unuu
MAarHATHBIX MOJEeW. JINHMM MarHUTHOW MHAYKIUW. KapTuHa NMHUNA MarHUTHON
WHIYKIWHU M0JI1 HOCTOSTHHBIX MATHUTOB.

MarautHoe TON€ TPOBOAHMKA C TOKOM. KapTuHa JMHHUN WHIYKUUH
MAarHUTHOTO TMOJISI JJIMHHOTO MPSAMOTO MPOBOAHUKA M 3aMKHYTOTO KOJIBLEBOTO
MPOBOJHUKA, KaTYIIKX ¢ TOKOM. OnbIT Dpcrena. BzanmoaencTsue npoBOJHUKOB €
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HalpaBJICHHUE.

Cuna Jlopenua, e€ MOyJib U HaIpaBlieHUE. [[BUKEHUE 3apsiKEHHOW YaC TUIBI
B OJIHOPOJTHOM MarHuTHOM nosie. Pabota cuiel JlopeHnia.

SlBneHne AJIEKTpOMAarHUTHOM HWHAYKOUU. [lOTOK BEKkTOpa MarHUTHOU
WHJYKIUUA. OJEKTPOABMIKYILAS CHJIA HWHIAYKIUMUA. 3aKOH JJIEKTPOMArHUTHOM
uHaykuuu dapanes.

BuxpeBoe »syiekTpuueckoe Tmose. INEKTPOABUXKYIIAs CUJa HWHIYKIUUA B
MPOBOJAHUKE, JBHKYIIEMCS TOCTYNATEIbHO B OAHOPOIHOM MAarHUTHOM TIOJIE.

[IpaBuiio Jlenua.

NHnykTUBHOCTh.  SIBJE€HHME CaMOMHAYKIMU. OICKTPOABWKYIIAS CHJIA
CaMOMHIYKIINH.

DHeprusi MAarHUTHOTO TOJISL KATYIIKUA C TOKOM.

DIEeKTPOMAarHUTHOE TOJIE.

TexHuueckue YCTpPOWCTBA M NPAKTUYECKOE IPUMEHEHHE: IOCTOSHHbIC
MAarHMThl, JJIEKTPOMArHUTBI, JJEKTPOJABUrATENIb, YCKOPUTEIH 3JIEMEHTAPHBIX
YaCTHULl, UHAYKIIMOHHASI 1I€Yb.

Jlemoncmpayuu
e OmnbIT OpcTena.

e OTKIIOHEHHUE PIEKTPOHHOIO IMyYKa MAarHUTHBIM TOJIEM.

e JIuHMM MHAYKIIMM MAarHUTHOTO TIOJISL.

o B3saunmopneicTBue IByX MPOBOJIHUKOB C TOKOM.

o Cuna Ammepa.

o JlelictBue cuiibl JIopeHIa HA MOHBI AIEKTPOJINTA.

o SIBnEHHE IEKTPOMATHUTHON UHAYKIIHH.

o [IpaBuno Jlenua.

e 3aBUCUMOCTbH JJIEKTPOJBHKYILIEH CUJIbI MHIYKIHH OT CKOPOCTH M3MEHEHUS
MAarHMuTHOTO MOTOKA.

o SIBneHHE CAaMOMHIYKIIHH.

o Vuenuueckuti sxcnepumenm, nabopamopHsie pabomol

e 3ydeHue MarHuTHOIO MOJISI KATYIIKU C TOKOM.

o HccnenoBanue neiCTBUS MMOCTOSHHOTO MarHuTa Ha paMKy C TOKOM.



e HccnenoBanue sBICHUS IEKTPOMArHUTHON MHIYKIIUH.
Paspnen S. KoneOanusi 1 BOJIHBI
Tema 1. Mexanuueckue u 31eKmpOMaAzZHUNHbLE KOJ1€OAHUA
Konebarenbnass  cucrema.  CBOOOIHBIE  MEXaHMYECKHE  KOJEOAHMS.
IMapmonunueckue kosebanus. Ilepuon, vactora, aMmidtyga U ¢asza KoyieOaHui.
IIpyxvHHBIN MasATHUK. MaTemMaTUYeCKU MasTHUK. YpPaBHEHUE I'apMOHUYECKUX
koneOanuii. [IpeBpaiiieHre YHEPruu Mpyu rapMOHUYECKUX KOJICOAHUSX.
Konebarenpubiit koHTYp. CBOOOIHBIC AJIEKTPOMArHUTHBIE KOJeOaHUS B
UeaTbHOM KOJEOATEIbHOM KOHTYpe. AHAJIOTHS MEXKIY MEXaHUYEeCKUMU W
ANEKTpOMarHuTHeIMU KojeOanusamu. dopmymna Tomcona. 3akoH CcoXpaHEHHs
SHEPIUM B UEaTLHOM KOJeOaTeIbHOM KOHTYpE.
[IpencraBnenne o 3aTyxaronux KojeOaHUsX. BbIHYX/ICHHbIE MEXaHUYECKHE
kosneOanus. Pezonanc. BeiHyXIeHHBIE 2JIEKTPOMArHUTHhIE KOJIeOaHusl.
Ilepemennblii  TOK. CHHYCOMIANbHBIA TEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKa. AMIUIUTYJHOE W JICHUCTBYIOIEE 3HAUYCHHE CHJIBI TOKa H
HaIPSKEHUS.
Tpanchopmatop. IIpousBoacTBO, mepenadya U MOTpeOICHUE AIEKTPUICCKON
SHEPruM. DKOJOTHYECKUE PUCKU TPU MPOU3BOJCTBE 3JIEKTpodHepruu. Kynbrypa
UCITOJIb30BAHUS AJIIEKTPOIHEPTUH B TOBCEIHEBHOM )KU3HH.
TexHuueckne yCTpOHCTBAa M MPAKTHUYECKOE IMPUMEHEHUE: SJIEKTPUYECKUN
3BOHOK, T€HEPATOP NEPEMEHHOI0 TOKA, JJMHUU dJIEKTpoInepeaay.
Ilemoncmpayuu
e MHccnegoBanume mnapaMeTpoB KojaeOAaTeNbHONH CHUCTEMBbl (NIPY>KUHHBIA —WIH
MaTeMaTUYECKUN MasiTHUK).

o HaOmonenue 3aTyxarmmux KojieOaHui.

e lccnenoBanue CBONWCTB BBIHYKJICHHBIX KOJICOAHUIM.

o HabGmonenue pezoHaHnca.

e (CBOOOIHBIC AJIEKTPOMATHUTHBIC KOJICOAHMS.

e OcuumiorpamMmsbl (3aBUCUMOCTU CUJIbI TOKA W HAIPSKEHHUS] OT BPEMEHU) JIS
AJIIEKTPOMArHUTHBIX KOJICOAHMIA.

e Pe3oHaHc 1npU NOCIENOBATENIBHOM COEJUHEHHHM PE3UCTOPA, KaTyLIKH
UHJIYKTUBHOCTH U KOHJIEHCATOPA.

e Mogenb TMHUU PTEKTPOIIEPEAYH.

Vuenuueckuii sxcnepumenm, n1abopamopHvie pabomol

e lccnenoBaHue 3aBUCUMOCTH NEPUOJA MAJIbIX KOJEOAHUW Tpy3a Ha HUTHU OT
JUTMHBI HUTH U MaccChl Tpy3a.
e lccrnenoBanue nepeMeHHOTO TOKA B LEMH U3 MOCIEI0BATEILHO COEAUHEHHBIX
KOHJIEHCATOpa, KaTYIIKU U PEe3UCTOpa.
Tema 2. Mexanuueckue u 31eKmMpOMaAZHUNHbBLE 60TIHbL



Mexannyeckue BOJIHBIL, YCIOBUsS pacnpoctpaHenus. Ilepuon. CxkopocTb
pacnpocTpaHeHus W JjiuHa BOJHBL. [lomepedHble HW MPOAOJIBHBIE BOJIHBI.
WuTtepdpepentus u nuPppakuus MEXaHUIECKUX BOJIH.

3Byk. CkopocTb 3ByKa. I pomkocTh 3Byka. Beicota Tona. TeMOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUSI M3JIYYEHHS JICKTPOMArHUTHBIX BOJIH.
B3aumnas opuenrtauus Bekropos E, B, V B anekrpomaruutHoii BonHe. CBoicTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPaKECHHE, MpeToMIICHUE, Nojsapu3anus, Audpakius,
unrepdepennus. CKOpoCTh JEKTPOMArHUTHBIX BOJH.

[IIxkana >1M€KTPOMArHUTHBIX BOJH. [[puMeHEHHE AJEKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHIUIIBI paIUOCBSI3U U TENEBUACHUS. Paanonokanus.

DIJIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYIKAIOIIEH CPEIbI.

TexHuueckue yCTpOHUCTBA M MPAKTUYECKOE NPUMEHEHHE: MY3bIKaJIbHbIC
WHCTPYMEHTBI, YJIbTPa3ByKOBasi JIWAarHOCTUKA B TEXHUKE M MEAUIMHE, pajaap,
paguonpuéMHUK, TeJIEBU30p, aHTeHHa, Tenedon, CBU-neus.

Jlemoncmpayuu
e (OO0pa3oBaHue U pacIpOCTPAaHEHUE MMOMEPEUHBIX U MPOI0JIHHBIX BOJIH.

o Koneb6mromnieecs Teno Kak HCTOYHUK 3BYKa.

o HaGmonenue orpaxeHus U IPEeTOMIICHUS] MEXaHUYECKUX BOJIH.

o HaGmonenue uateppepeHnm u 1upakiinu MEXaHMYECKUX BOJH.

e 3BYKOBOH pPE30HAHC.

o HalGmiogenue cBsi3u TPOMKOCTHM 3ByKa W BBICOTHI TOHAa C aMIUTUTYAOH H
4acTOTOM KoJieOaHuH.

e lccnenoBaHue CBOMCTB AJIEKTPOMArHUTHBIX BOJIH: OTPa)KEHHE, MPEIOMIICHHUE,
noJisipu3anus, 1udpakius, tHTephepeHIns.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpssMonuHENWHOE pacHpoCTpaHEHUE CBETA B
ogHopoaHoOu cpene. JIyu ceera. ToueuHbI HCTOYHHK CBETA.

Otpaxenue cBeTa. 3aKOHBI OoTpaxeHHUs cBeTa. [locTpoeHue n3o0pakeHuit B
IJIOCKOM 3€pKalie.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOIIOTHBIN TTOKa3aTehb
npenomieHus. IlonHoe BHyTpeHHee oTpakeHue. lIpenenbHblii yroa mOJHOTO
BHYTPEHHETO OTPAXKEHHS.

Hucnepcust cBeta. ClnoxHBIN cocTaB Oemoro ceera. L[Ber.

ColOuparomue W pacceuBaronde JHH3BL. ToHKas mauH3a. DOKyCcHOe
pacCTOSIHME M ONTHYeCKas cuia TOHKOW JuH3bI. [locTpoenue uzo0OpakeHWil B
coOuparonmx U paccemBaronux jauH3zax. Gopmyna TOHKOW JTHH3BL. YBETUYCHHE,
JTaBaeMoO€ JIMH30M.

[Ipenensl TPUMEHUMOCTH TEOMETPUUECKOU ONITUKH.



BonnoBass ontuka. WnaTepdepenuuss cBera. KorepeHTHbIE HCTOUYHMKHU.
VYcnoBuss HaOmOIEHUST MAaKCUMyMOB W MHHUMYMOB B HHTEp(PEpPEHIIMOHHON
KapTUHE OT JBYX CUH(A3HBIX KOT€PEHTHBIX UCTOYHUKOB.

HNudpakmus cBera. JudpakuroHHas pemeérka. YcaoBue HaOIOACHUS
[JIaBHBIX ~MAakKCUMYMOB TIpM  MaJA€HUM MOHOXPOMATHYECKOrO CBETa Ha
IU(GPaKIUOHHYIO PEIIETKY.

ITonspuszanus ceera.

TexHuueckue yCTPONCTBA M MPAKTHUYECKOE MPUMEHEHHE: OYKH, JIyIa,
dboToanmapar, NPOCKIMOHHBIA ammapar, MHUKPOCKOI, TEJIECKOM, BOJOKOHHAS
onTHKa, Tu(pakmoHHas peméTka, MoJIpousl.

Jlemoncmpayuu
o [IpsMonuHENHHOE pacOpoOCTpaHEHUE, OTPAKEHUE U TMPEIOMIICHUE CBETa.

Onrtuueckue mpudopHI.
o [lonHoe BHyTpeHHEe oTpaxkeHue. Moienb CBETOBOIA.
e lccnenoBanue CBOWCTB M300pakeHUM B JIMH3AX.
e Mojenu MUKpPOCKOTA, TEIECKOA.
e HabGmonenue narepdepeHIum ceera.
e HaGmoaenue nudpaxiuu ceta.
o HalGmtonenue aucnepcuu cBeTa.
o JlomyyeHue criekTpa ¢ HTOMOIIBIO TPU3MBI.
o [Tlonmyuenue cnekTpa ¢ TOMOUIBIO0 TU(PPAKITMOHHON PEIIETKH.
o HaGmonenue nonsipusanuu cBeTa.
Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi
o l3MepeHue nokaszaTensi NPeJIOMIICHHS CTEKJIA.
e lccnenoBanue CBOWCTB M300pakeHUH B JIMH3AX.
e HabGmronenue qucrnepcuu cBeTa.
Paznen 6. OcHOBBI crIeNMAJIBHON TEOPUU OTHOCUTEIbHOCTH

['paHuubl  NPUMEHUMOCTH  KJIACCUYECKOM  MeXaHuku.  llocTymnaTsl
CHEUUAIBHOW TEOPUM OTHOCUTEIBHOCTU: HWHBAPHUAHTHOCTH MOJYJSI CKOPOCTH
CBETa B BaKyyMe, IPUHILINI OTHOCUTEIIbHOCTH DUHILITEHHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTHU. 3aMEIJICHHE BPEMEHH U COKpaIleHUE
JUTVHBI.

DHeprus U UMNYJIbC PEISITUBUCTCKOW YACTHIIBI.

CBsi3b Macchl C SHEPruel U UMITYJIbCOM PENSITUBUCTCKOW YaCTHULIBl. DHEPrus
MTOKOSI.

Pazgen 7. KanToBas pusuka

Tema 1. Dnemenmolt K6AHM OGO ORMUKU

®otonbl. @opmyna [lnanka cBs3u s3HEeprun (PoToHaA ¢ €ro YacTOTOU. DHeprus
U UMITYJIbC (DOTOHA.



OTtkpeiTue u uccieaoBanue Gorodrddexra. OnbiTel A. I'. CroneToBa. 3aKoHbI
dorordpdexra. YpaBHenue DitHmTerHa ansa gorordpdexra. «KpacHas rpaHuna»
dboTorddexra.

Hasnenue ceeta. OnwiTel I1. H. JleGenera.

XHUMHUYECKOE JEUCTBUE CBETA.

TexHudeckne yCTpOWCTBA U MPAKTUUECKOE MPUMEHEHHE: (POTODJIEMEHT,
doTongaTuuk, conHeyHas 6arapes, CBETOAUO/I.

Jlemoncmpayuu
e ®orord ekt Ha YCTaHOBKE C IIMHKOBOM TJIACTUHOM.

o MHccnengoBanue 3akoHOB BHeIHEro porosaddekra.
e C(Cgeromuon.
o Conneynas 6arapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopna mo paccessHHIO 0-4acTHII.
[Inanerapnas moxaenb artoma. Iloctymarsl bopa. M3nydeHue u MOTJIOLICHHE
(OTOHOB TpHU TEpexoje aToMa C OJIHOTO YPOBHsS DHEPruu Ha Jpyrou. Busl
cnekTpoB. CIIEKTp YPOBHEN SHEPIUU aTOMa BOAOPOAA.

BonnoBbie cBoicTBa yactull. BonHbl ne bpoiis. KopnyckylsipHO-BOIHOBOM
IyaJli3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3JIyYCHHE.

TexHuueckne yCTpOCTBA M MPAKTHYECKOE NPHUMEHEHHE: CHEKTPaJbHbBIN
aHanu3 (CTIEeKTPOCKOIT), J1a3ep, KBAHTOBBI KOMIBIOTED.

Jlemoncmpayuu
e Mopuenb onbiTa Pezepdopra.

o OmnpexneneHune AJIMHBI BOJIHBI JIa3epa.
e HaOmonenue muHeHYaThIX CIIEKTPOB U3ITYUCHHUS.
o Jlazep.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi
o HaOmonenue muHEHYaToro CreKTpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTBI, JTOKA3bIBAIOIINE CIOKHOCTh CTpOoeHHs siapa. OTKpbITHE
pagnoaktuBHOCTH.  OmbiTel  Pesepdopma  mo  ompeneneHWio  cocTaBa
paanoakTuBHOTO wu3NMydeHus. CBoiictBa anbda-, Oera-, ramMma-u3IydeHUS.
BnusiHue paanoakTHBHOCTH HA KMBBIE OPraHU3MBI.

OTtkpbiTHE TIpOTOHA U HeWTpoHa. HyknonHas monens sigpa [eitzenOepra—
NBanenko. 3apsg sapa. MaccoBoe unciio sijipa. M30Torsl.

Anbda-pacnman. ODJEKTPOHHBIA M TO3UTPOHHBIM OeTa-pacman. [amma-
M3JIy4YeHHUE. 3aKOH PaIMOAKTUBHOTO pacraia.

DHeprus CBsI3U HYKJIOHOB B sifipe. S nepHblie cuibl. [Jedext maccsl spa.



SnepHble peakuuu. Jlenenue U CUHTE3 sAI€p.

Anepnsiii peaktop. TepmosimepHbidt cuHTe3. [IpoOiemMbl W HEPCHEKTUBBI
AIEPHON SHEPreTUKHA. DKOJIOTHYECKUE ACIIEKThI SIAEPHON SJHEPTETUKHU.

DOneMeHTapHbIe YacTULbl. OTKpPBITHE TO3UTPOHA.

Mertonbl HAaOJIIOIEHHS U PETUCTPALIUU AI€MEHTAPHBIX YaCTHI.

dyHaaMeHTaabHble B3auMoAeicTBus. EAMHCTBO hr3nueckoil KapTUHBI MUpA.

TexHuyeckue yCcTpoOMCTBa U MPAKTUYECKOE NPUMEHEHUE: TO3UMETP, Kamepa
Bunbcona, siaepHbIil peakTop, aToMHas Oomoa.

Jlemoncmpayuu
o CYéTynK HOHM3UPYIOLIMX YACTHUL.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi
o MHccnengoBanue TpekoB yacTull (110 rOTOBBIM (poTorpadusm).

Pa3znen 8. DineMeHTHI aCTPOHOMUM U aCTPOGU3MKH

Oranbl pa3BUTHS acTpoHOMUH. [IpuKIIaiHOE M1 MUPOBO33PEHUYECKOE 3HAUEHUE
ACTPOHOMHH.

Bun 3Bé3gHoro neGa. Co3Besnus, sipkue 3BE3MbI, IJIAHETHI, UX BUIUMOE
JBUYKECHHE.

Conneynas cucrema.

Connue. Connewynass akTuBHOCTh. McTtouHuk sHeprum ConHUA W 3BE3L.
3BE3M1bI, UX OCHOBHBIE XapaKTEPUCTUKH. [[narpamMma «CHEKTpajbHBIA KIacCc —
CBETUMOCTB». 3BE31bl TJIABHOM MOCIEAOBATEIBHOCTU. 3aBHCUMOCTh «Macca —
CBETUMOCTB» I 3BE3] TJIaBHOW MOCIEI0BATEIBHOCTH. BHYTpEeHHEE CTpOEHHE
3BE311. COBpEMEHHBIE MPEACTABIEHUS O MPOUCXOKICHUU U 3BOMoIMK CoJIHLIA U
3BE31. DTanbl )KU3HU 3BE3I.

Muineunbiii I[Iyts — Hama I'amaktuka. Ilonmoxkenue u aBuwkenue CoJiHIIA B
lNamaktuke. Tunbl ramaktuk. PaguoranakTuku v kBazapbl. UEpHBIE OBIPHI B sApax
rajgaKTUK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa66ia. Pazberanue rajakTuk.
Teopus boisbmoro B3peiBa. PenukToBoe n3nydeHue.

Macmrabnas ctpykTypa Beenennoit. Metaranaktuka.

Hepeménnsie npobiaemMbl aCTPOHOMHUHU.

Vuenuueckue nabnooenus
o HaOmionenuss HeBOOPYKEHHBIM TJIA30M C HCIIOJIB30BAHUEM KOMIBIOTEPHBIX

OPUIOKEHUH JUIsl  ONpEeNeieHHUs TOJIOKEHUsT HeOEeCHBIX OOBEKTOB Ha
KOHKPETHYIO JaTy: OCHOBHbIE co3Be3aMsi CeBepHOro mnoiiymapus M spKue
3BE3MBI.
o HaOmoaenus B reneckon JIyHsl, manet, Mueunoro ITyTu.
O06o0maromee MOBTOPEHUE



Ponr ¢u3ukm u acTpOHOMUM B DSKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM U 3THUYECKOU cepax AesTEIbHOCTH YeJIOBEKa, POJb U MECTO (PU3UKH
Y aCTPOHOMHUHU B COBPEMEHHOW HAyYHOU KapTUHE MHpPA, POJib PU3NUYECKON TEOPUU
B (OpPMHpPOBAaHMU TPEACTABICHUNA O (U3UUECKOM KapTUHE MHUpPA, MECTO
(¢u3nueckoi KapTUHBI MUpa B OOIIEM psly COBPEMEHHBIX €CTECTBEHHO-HAaYYHBIX
MPEICTABIEHUHN O PUPOJIE.

MexnpeaMeTHbIe CBA3H

N3yuyenue kypca ¢usuku 6a3oBoro ypoBHsA B 11 Kilacce ocyuiecTBisieTCs €
y4E€TOM COJIEpPKATEIbHBIX MEKIIPEIMETHBIX CBS3€M € KypcaMu MaTEMaTHUKH,
OMOJOTUHU, XUMUH, Teorpaduu U TEXHOJIOTUH.

Meosicnpeomemnvle nonsamus, CBSI3aHHbIE C HW3YYEHHUEM METOJIOB HAYYHOIO
NO3HAHUS: SIBJI€HUE, Hay4dHbId (akT, rumnores3a, ¢u3nueckas BEIMYMHA, 3aKOH,
Teopusl, HaOII0AeHUE, SKCIEPUMEHT, MOJICIIUPOBAHUE, MOJIEITb, U3MEPEHUE.

Mamemamuka: pEUIEHWE CHUCTEMbl YPAaBHEHUW, TPUTOHOMETPUUYECKHE
(GYHKIUMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO, BEKTOPbl U MX NPOEKUMU HA OCH KOOPAHMHAT, CI0KEHUE BEKTOPOB,
NPOU3BOJIHBIE 3JEMEHTApHbIX (YHKIMM, TpHU3HAKA MOJ00MSI TPEYroJbHUKOB,
OTpeJIeNIeHHE TUIOIIAIU TIOCKUX (pUryp u oobéma ted.

Buonoeusa: »nexTpuueckue SBICHUs B JKUBOM IpHpone, KoseOaTelbHbIe
IBIKEHHS B )KUBOW IIPUPOJIE, ONITUYECKUE SBJIICHUS B JKMBOW IIPUPOJE, IEUCTBUE
paguanyy Ha )XUBbIE OPTaHU3MBI.

Xumus: CTpOCHUE aTOMOB U MOJIEKYJI, KPUCTAJNINYECKAs! CTPYKTYpa TBEPABIX
TEeJI, MEXaHHW3Mbl O00pa30BaHUS KPUCTAUNIMYECKONW pPEIIETKH, CHEKTPaJIbHbIHI
aHasus.

l'eocpagpua: ~MarHuTHbIE TMOJIOCAa 3€MJIM, 3aJ€KM MarHUTHBIX DY,
(poTochEMKa 3eMHON OBEPXHOCTH, NMPEACKA3aHUE 3eMIIETPSACEHUI.

Texnonoz2ua: JTMHAM DIIEKTPOIlEpenad, TIE€HEepaTop IEPEMEHHOIO TOKa,
JJIIEKTPOABUTATENb, MHAYKIMOHHAS II€Yb, pajxap, PaJIUONPUEMHUK, TEIEBU30D,
anTteHHa, TeiaedoH, CBY-meub, NMPOCKIIMOHHBIA aImapar, BOJOKOHHAsS OIITHKA,
coJHeYHas 6arapes.
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®U3UKE HA YPOBHE CPEJHEI'O OBHIET'O OBPA3OBAHUSA
OcBoenue yueOHOro mnpeamera «®du3uka» Ha YpOBHE CpPEIHEro OOIIEro

oOpazoBaHus (6a30BbI YPOBEHb) JOJKHO OOECHEUHUTHh TOCTUKEHUE CIETYIOUIUX

JUYHOCTHBIX, METAMPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTAaTOB.

JIMUHOCTHBIE PE3YJIBTATHI
JIn4HOCTHBIC PE3ybTaThl OCBOCHUS yueOHOro npeamera «Dusukay» J0KHBI

OoTpakaTb T'OTOBHOCTh M CIHOCOOHOCTh OOYyYaromIMXcsi PYKOBOJCTBOBATHCS

chopMUPOBAHHOW BHYTPEHHEHW TMO3UIMEH JHUYHOCTH, CUCTEMOW IIEHHOCTHBIX

OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX

TPaJAUIIMOHHBIM ILIEHHOCTSIM POCCHUHCKOTO OOIIECTBA, PACIIUPEHUE >KU3HEHHOTO

OTBITa U OTbITA JACATEILHOCTH B MPOIIECCE pean3allii OCHOBHBIX HampaBICHUN

BOCIIUTATENILHON JIEATEIIbBHOCTH, B TOM YUCJIC B YaCTH:

1) rpa’sKaaHCKOr0 BOCIMTAHUSA:

e CchHOPMUPOBAHHOCTh TPAXKIAHCKON MO3UIUKM OOYYaIOIIETOCS KaK aKTUBHOTO H
OTBETCTBEHHOT'O YJIeHA POCCUHUCKOTO OOIIECTBa;

e TPUHATHE  TPATUIUOHHBIX  OOIIEUEIOBEUECKUX  T'YMAHUCTHYECKHUX U
JEMOKPAaTUUECKUX [IEHHOCTEH;

e TOTOBHOCTh BECTHM COBMECTHYIO JE€ATEJIBHOCTH B HHTEpECcAax TIPaxJaHCKOTO
o01I1ecTBa, y4acTBOBAaTh B CaMOYIPABIEHUH B 00pa30BaTeIbHON OpraHU3allNy;

e YMEHHME B3aUMOJIEHCTBOBATH C COLUMAJIbHBIMA MHCTUTYTAMU B COOTBETCTBUU C
uX (QYHKIMSIMU U HA3HAYCHUEM;

e TOTOBHOCTb K TYMaHUTAPHOU U BOJIOHTEPCKOU NIESATEIBHOCTH;

2)IaATPUOTHYECKOr0 BOCTIMTAHUS

e CchOPMUPOBAHHOCTH POCCUNCKON IPaskTIaHCKOW UJICHTUYHOCTH, MMaTPHOTU3MA;

e IICHHOCTHOE OTHOIIEHHE K TOCYAapCTBEHHBIM CHUMBOJAM, JOCTHKEHUSIM
POCCUNCKHUX YUEHBIX B 00J1aCTH (PU3UKHU U TEXHUKH;

3)1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

e c(OpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, SITUYECKOTO TTOBEACHUS;

e CIOCOOHOCTH OIICHUBATh CHUTYallMI0 W TPUHUMATh OCO3HAHHBIC PEIICHHUS,
OPUEHTHPYSACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCJIE B
NEATENBHOCTHA YYEHOTO;

e OCO3HAHUWE JIMYHOTO BKJIaJIa B MOCTPOEHUE YCTOWIMBOTO OYIyIIIEro;

4)3¢TeTHYE€CKOro0 BOCIIMTAHMS

e OCTETHMYECKOE OTHOLIEHHWE K MHPY, BKIIIOYasi S3CTETUKY HAy4YHOTO TBOPYECTBA,
npuUCyIIero (PU3nYecKo HayKe;

S5)TpyaoBOro BOCIUTAHMS:



MHTEpEC K pa3IuuHbIM cepaM MpoPecCUOHAIBHON NEeATeIbHOCTH, B TOM YHCIIe
CBS3aHHBIM C (DU3UMKOM M TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBIA BBHIOOP
Oynymieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHbIE KU3HEHHBIE TIIaHBI,
TOTOBHOCTh U CIIOCOOHOCTH K OOpa3oBaHUIO M CaMOOOpPa30BaHUIO B OOJACTU
(bU3UKH HAa POTSHKEHUU BCEH JKU3HU;
6)3K0J1I0rH4eCKOro BOCIIUTAHMS:
c(hOPMUPOBAHHOCTh JKOJIOTHYECKOW KYJIBTYpPbl, OCO3HaHHE TJI0OATBLHOTO
XapaKTepa HKOJOTUUECKUX MPoOeM;
IUIAHUPOBAHUE U OCYIIECTBICHUE JICMCTBUM B OKPYXKAKOLIEH Cpelle HA OCHOBE
3HAHUS LIeJIel YCTOMYMBOTO Pa3BUTHS YEJIOBEYECTBA;
pacuIMpeHue OmbITa JeITeIbHOCTH YKOJIOTUUECKON HANPaBIEHHOCTH HA OCHOBE
UMEIOIINXCS 3HAHUM 10 PUBHKE;
7)IIeHHOCTH HAYYHOI'0 NMO3HAHUS:
c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS (PU3HUECKON HAYKH;
OCO3HAHHUE IICHHOCTH HAY4YHOH JEeATEeNbHOCTH, TOTOBHOCTH B MPOIECCE
U3ydeHus (PU3UKH OCYIIECTBIATh TPOCKTHYIO M  HMCCIIEAOBATEIBCKYIO
NeATeIbHOCTh UHIUBUAYAJIBHO U B TPYIIIIE.
METAIIPEAMETHBIE PE3YJIBTATBI
Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS
ba3zoBble ornueckue AecTBUA:
caMOCTOATENbHO  (GOPMYJIMpPOBATh M aKTyaJlu3upoBaTh  MIpoOsemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpEeNeNATh LEIN JEATEIbHOCTH, 3aJaBaThb IapaMETpbl W KPUTEPUH UX
JOCTHKEHUS;
BBISIBJISITH 3aKOHOMEPHOCTH M TIPOTUBOPEUHS B pacCMaTpUBAEMBIX (PHU3NYECKUX
SABJICHUSX;
pa3pabaThiBaTh IJIAH PEIICHUS MPOOJEeMbl C y4ETOM aHaiu3a HMEIONIUXCS
MaTepuaIbHbIX U HEMATEPUAIbHBIX PECYPCOB;
BHOCUTHh KOPPEKTHUBBI B JAEATEIbHOCTh, OIIEHUBATh COOTBETCTBUE PE3YJIHTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIECTBUI A€ TEIbHOCTH;
KOOPJMHUPOBATH M BBHITIOJIHATH pabOTy B YCIOBHSIX pEaIbHOTO, BUPTYaTbHOTO
¥ KOMOMHUPOBAHHOTO B3aUMOJICHCTBHUS;
pPa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEUICHUN KU3HEHHBIX MPOOIIEM.
ba3oBble ncciaenoBaTe/ibCKue AeiiCTBUSA:
BJIAJ€Th HAYYHOH TEPMHUHOJOTHEH, KIIOUEBBIMU MOHATHSIMU U METOJAMU
bu3nUecKor HAYKH;
BJIAJI€Th HABbIKAMHU YYEOHO-HCCIIEIOBATENBCKON U MPOEKTHOU JIESITEIbHOCTH B
obnactu GU3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSTENIbBHOMY MOUCKY



METOJ/IOB PEIeHU 3a/1ad (PU3HUECKOr0 COAECPKAHUS, TPUMEHEHHUIO Pa3InYHbIX
METO/I0B [TO3HAHMS;

BJIaJ€Th BHUJAMM JIESITEIBHOCTH 1O TMOJYYEHUIO HOBOIO 3HaHUS, €ro
UMHTEpIpETalny, NpeoOpa30BaHUI0 UM NPUMEHEHUIO B Pa3JIMYHBIX Y4EOHBIX
CUTYallUsIX, B TOM YKCJIE IPU CO3/IaHUU YYE€OHBIX TPOEKTOB B 00J1aCTH (DU3HKHU;
BBISIBJISATh MPUYMHHO-CJIEACTBEHHBIE CBSI3M W aKTyaJlU3upoBaTh 3ajadvy,
BBIIBUTATh TUIOTE3Y €€ PElleHMs, HAXOJUTh apryMEHTBl IJis J0Ka3aTelbCTBA
CBOMX YTBEPXKJICHUM, 3a/1aBaTh MapaMeTPbl U KPUTEPUH PELICHUS;
aHAJIM3UPOBATH MOJYUYECHHBIE B XO/I€ PEUICHUS 3a/1a4l Pe3yJIbTaThl, KpUTHUECKU
OLICHMBATh WX JOCTOBEPHOCTb, MPOTHO3HPOBATH H3MEHEHHWE B HOBBIX
YCIOBUSX;

CTaBUTh U (OpPMYyIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa3oBaTebHON
JEeSTENbHOCTH, B TOM UUCJIE MPU U3YyUYEeHUU (DU3UKU;

J1aBaTh OLICHKY HOBBIM CUTYaIlUsIM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;

YMETh TMEPEeHOCUTh 3HaHUS 10 (QU3UKEe B MPAKTUYECKYIO 00JacTh
KU3ZHEJEATEIHbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;

BBIIBUTAaTh HOBBIE UJICH, NPEJIaraTb OpUruiHaNIbHbIE TOIXOIbI U PEIICHUS;
CTaBUTb MPOOJIEMBI U 33/1a4H, 1OIYCKAIOLINE albTEPHATUBHbBIC PELICHMUS.

Pab6ora ¢ undgopmanmeii:

BJIa/IeTh HaBbIKAMM TOJydyeHHUs] WUHGOpMAIMU (HU3UUYECKOTO COACpPKAHUS U3
MCTOYHUKOB Pa3HBIX TUIIOB, CAMOCTOSITEJIHO OCYIIECTBISATH IOWCK, AHAIIN3,
CUCTEMaTH3alMI0 U MHTEPIPETANI0 HHPOPMALIUK PA3IUYHBIX BUAOB U (hopm
pEACTaBICHUS;

OILICHMBATh JIOCTOBEPHOCTh UH(OPMAINH;

UCIIONIb30BaTh ~ CpPeACTBa  MH(MOPMAIMOHHBIX U KOMMYHHKAITMOHHBIX
TEXHOJIOTUH B PEUIEHUWH  KOTHUTHUBHBIX, KOMMYHHUKAaTUBHBIX  H
OpraHU3allMOHHBIX 337a4 C COOJIIOJICHUEM TPEOOBAaHMI IPrOHOMUKHU, TEXHUKU
0€30MacHOCTH, TUTUEHBI, PECYpPCOCOepPEeKEeHHS, MPABOBBIX U ITUYECKUX HOPM,
HOpPM MH(OPMAITMOHHON 0€30MaCHOCTH;

co37aBaTh TEKCThI (PU3NUECKOTO COACPKAHUS B PA3IMYHBIX (hopMaTax ¢ yuéTomM
Ha3HaueHusT WHpOpMAIMKM W 1ENEBOM ayIUTOPHH, BBIOWpAs ONTUMAILHYIO
dbopMy mpeIcTaBIEHUS U BU3yaTU3aIIHH.

KoMMyHHKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:

OCYIIECTBIISITH OOIIEHUE HAa YPOKaxX (PU3UKHU ¥ BO BHEYPOUHOU JESITEIIEHOCTH;
pacmo3HaBaTh MPEANOCHUIKN KOH(MIUKTHBIX CUTYaIlui U CMSATYaTh KOH(IIUKTHI;
Pa3BEPHYTO M JIOTUYHO M3JIaraTb CBOK TOYKY 3pPE€HHUS C HCIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB;



e TIOHMMAaTh W MCIIOJB30BaTh MPEUMYIIECTBA KOMAHAHOM M HWHIAWBUAYaTbHOU
paboThI;

e BBIOMpPATH TEMATHKYy M METOABl COBMECTHBIX JCUCTBUNA C YYETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KaXJOT0O YJIEHA KOJUIEKTHBA;

e TMPUHHUMATHh [EJIM  COBMECTHOM  NIESATEIBHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh JEUCTBUS MO €€ NOCTUKEHHUIO: COCTaBIATH IUIAH JCWCTBUH,
pacrpenensTh poiau ¢ y4€TOM MHEHUH YYaCTHUKOB, OOCYXJaTh pPe3yJbTaThl
COBMECTHOM paboThI;

e OIICHMBATh KAYECTBO CBOETO BKJIAJa M KaXJOTO y4aCTHHUKA KOMaHJIbl B OOITUI
pe3yiabTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

e TIpeJjaraTb HOBBIE TMPOEKTHI, OIEHHMBAThL HJECU C T[O3ULIHUH HOBH3HBI,
OPUTHMHAIBLHOCTH, IPAKTUYECKON 3HAUMMOCTH;

e OCYIIECTBIATh TMO3UTUBHOE CTPATETMYECKOE TMOBEACHUE B  Pa3IMYHbBIX
CUTYAIUsX, IPOSIBISTh TBOPUYECTBO U BOOOpaKEHUE, ObITh HMHUIITUATUBHBIM.

PeryasiTuBHbIE YyHUBepPCcAJbHbIE YYeOHbIE 1eCTBUSA
Camoopranusanus:

e CaMOCTOSITEJIBHO OCYIIECTBIISITh TO3HABATEIBHYIO JIESATEIBHOCTh B 00JIACTH
bU3UKM W aCTPOHOMHH, BBISBIATH NPOOJEMBI, CTaBUTh U (DOPMYIHPOBATH
cOOCTBEHHBIE 3a]1a4H;

e CaMOCTOSITEIBHO COCTAaBIATh IUIAH PEIIEHUS PACUYETHBIX U KauyeCTBEHHBIX
3a/lay, TUIaH BBITIOJIHEHHS] MPAKTHYECKON paboThl € yYETOM HMEIOIIUXCS
pECYpCcoB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEIOYTECHUIH;

e JIaBaTh OLICHKY HOBBIM CUTYallUsIM;

e paCHIMPATHh paMKH Y4EOHOTO MpeAMETa Ha OCHOBE JIMUHBIX MPEATIOUYTECHUH

e JICNIaTh OCO3HAHHBIM BBIOOpP, apPryMEeHTHUpOBaTh e€ro, OpaTb Ha cebs
OTBETCTBEHHOCTbD 32 PELICHHUE;

e OIICHUBATH MPUOOPETEHHBIN OMBIT;

e CHOCOOCTBOBATh (POPMHUPOBAHMIO U TIPOSBICHUIO IPYIUIIUHA B 00J1aCTH (HU3UKH,
MOCTOSIHHO MOBBIIIATH CBO 00pa30BaTEIbHBIN U KyJIbTYPHBI YPOBEHb.

CaMOKOHTPOJIb, SMOLIMOHAJILHbI HHTEJJIEKT:

e JIaBaThb OLICHKY HOBBIM CUTyallMsIM, BHOCUTb KOPPEKTUBBI B JIE€STEIBbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIBTATOB LIENISAM;

e BIIQJICTh HaBBIKAMU MMO3HABATEIBHON pe(ICKCHHN KaK OCO3HAHUS COBEPITAEMbIX
JNEUCTBUU W MBICIUTEIBHBIX MMPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUM;

e HCIONB30BaTh NPHUEMBI peIIeKCHH I OLEHKH CUTYyalllu, BHIOOpa BEPHOTO
peLIeHUS;

e yYMETHh OLECHUBATH PUCKHM M CBOECBPEMEHHO IPUHUMATh PEIIEHUS MO HX
CHIKECHUIO;



MpUHUMATh MOTHBBI M apTyMEHTBI JPYTrUX TIPH aHAIW3E pPE3yJbTaTOB
NEeSATENbHOCTH;

MPUHUMATH ce0sl, MOHMUMAasi CBOM HEJOCTATKH U JOCTOMHCTBA;

MpPUHUMATh MOTHBBI M apryMEHTBI JPYTrUX TIPH aHAIHW3E pPE3yJbTaTOB
NEeSTEeNbHOCTH;

NpPU3HABATH CBOE MPABO U MPABO APYTHX Ha OLTHOKH.

B nponecce gocTukeHuss TMYHOCTHBIX PE3YyJIbTATOB OCBOCHHS MPOrPAMMBI 110
dbuzuKe s ypOBHS CpEeAHEro oOImero oOpa3oBaHUS Y OO0YyUYaIOIIUXCS
COBEPILIEHCTBYETCS AMOILIMOHATIBHBIN UHTEIJIEKT, Mpeanoiaraiomumi
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMs, BKIIIOYAIOIIET0 CIOCOOHOCTh MOHMMATh CBOE SMOIMOHAIBHOE
COCTOSIHME, BUJETh HaIpaBJIEHUS Pa3BUTHS COOCTBEHHOM HSMOIIMOHAIBHON
cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETyJTUPOBAaHMS, BKIIOYAIOMIETO CaMOKOHTPOJIb, yMEHHE MPUHUMATh
OTBETCTBEHHOCTh 32 CBOE TMOBEJEHUE, CIOCOOHOCTh aJanTHPOBATHCI K
OMOIIMOHAJIBLHBIM HM3MCHCHHMSIM U TIPOSBIISATH THOKOCTh, OBITh OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKJIIOYAIONICH CTpEeMIICHHE K JOCTHKEHHUIO LEIU U
ycrexy, ONTUMU3M, WHUIIMATUBHOCTh, YMEHHUE JIEMCTBOBATH MCXOJ U3 CBOHMX
BO3MOXKHOCTEH;

AMIIATUH, BKJIIOYAIONIEH CIOCOOHOCTh MOHUMATh SMOIMOHAIBHOE COCTOSIHUE
IPYTHX, YYUTBIBATH €ro TMpPU OCYIIECTBICHHH OOIIEHUS, CHOCOOHOCTh K
COUYBCTBHUIO U COTIEPEKUBAHUIO;

COLIMAJIbHBIX HaBBIKOB, BKIIFOYAIOIINX CIIOCOOHOCTh BBICTPAUBATH OTHOIICHHS C
JIPYTUMH JIIOIBMH, 3a00TUTHCS, IPOSIBIISITH MHTEPEC U Pa3peiaTh KOHMIUKTHI.

INPEAMETHBIE PE3YJIBTATBI

K konmy oOyuenmss B 10 kJjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM

YPOBHE JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH y 00YUAIONTUXCSI YMEHHUIA:

JEMOHCTPUPOBATh HAa TMpUMEpax poJib U MecTO (Pu3UKu B (HOPMHUPOBAHUU
COBPEMEHHOM HAayYHOW KapTUHBI MUpA, B Pa3BUTUU COBPEMEHHOM TEXHUKU U
TE€XHOJIOTUH, B MPAKTUYECKOU IEITEIbHOCTH JIOJIEH;

YUUTHIBATh TPAHUIBl TMPUMEHEHHUS M3YYEHHBIX (DHU3UYECKUX MOJIEIECH:
MarepuagbHasg TOYKa, MHEpLHAJIbHAs CUCTEMa OTCYETA, aOCOJIIOTHO TBEPJIOE
TEJI0, WJICANBbHBIN ra3, MOJEIM CTPOEHHUS Ta30B, KUAKOCTEN U TBEPIBIX TEll,
TOUYCUYHBIA STICKTPUICCKUHN 3apsi/] IPH pereHnN GU3MIECKIX 3a/1ay;
pacmo3HaBaTh (U3NUYECKHUE SBICHUS (IIPOIECCH) U OOBSICHATH MX HAa OCHOBE
3aKOHOB MEXAaHUKHU, MOJIEKYJISPHO-KMHETUYECKON TEOPUH CTPOCHHMS BEIIECTBA
U DJEKTPOJUHAMUKH: PAaBHOMEPHOE M PABHOYCKOPEHHOE NPSMOJUHEHHOE
JBUKEHHE, CBOOOJHOE MaJCHUE TeJ, ABUKEHUE MO OKPYKHOCTH, MHEPLUS,



B3auMojeicTBue Ten, AuQpQy3ua, OpOyHOBCKOE JBHKEHHE, CTPOCHHUE
KUAKOCTEM M TBEPABIX TEJ, HM3MEHEHHEe o00bEMa Tel MNpU HarpeBaHUU
(oxJIaXXJ€HUM), TEIJIOBOE PAaBHOBECHE, MCIIApEHUE, KOHACHCALMs, IJIABJIECHUE,
KpUCTaNIM3alusl, KUIEHUE, BIAKHOCTh BO3[yXa, MOBBIIICHHE AABICHHS Ta3a
OpU €ro HarpeBaHUU B 3aKPbITOM COCYJE, CBSI3b MEXIy MapaMeTpamu
COCTOSIHUSA ra3a B U30MpOIleccax, IIEKTPU3aLus TeJl, B3aUMOJCHCTBUE 3aps/I0B;
OMKCHIBATh MEXAaHUYECKOE JABMKEHUE, HUCIOJb3yd (PU3NYECKHE BEIUYUHBI:
KOOpJIMHATa, MyTh, MEpEeMEIIEeHUEe, CKOPOCTh, YCKOPEHHE, mMacca Teja, CHa,
UMITyJIbC ~ Tejla, KUHETHUYecKass dSHEeprusi, MOTeHIMAJbHAS  HHEPrus,
MexaHuueckas paboTa, MEXaHMUYeCKash MOIIHOCTh; MPU OMHMCAHUM MPABHIBHO
TPAKTOBaTh (PU3UUECKHUI CMBICI MCIOJb3YEeMbIX BEJIIMYUH, UX 00O3HAUEHHUS U
€AMHUIIBI, HAXOUTh (POPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (PU3NUYECKYIO BEJIMUUHY
C IPYTUMH BEJIMYMHAMU;

ONKCHIBATh M3YYCHHBIC TEIUIOBbIE CBONCTBA TEl W TEIUIOBbIC SIBJICHUS,
UCTIONIb3Yys (pU3MYecKkue BENWYUHBI: JABJIEHHWE Ta3a, TeMIeparypa, CpeaHss
KUHETUYECKasl SHEpPrus Xa0TUYECKOTO JIBUYKEHUS MOJIEKYI,
CpPEHEeKBaJpaTUYHAsi CKOPOCTh MOJIEKYJ, KOJMYECTBO TEIUIOThI, BHYTPECHHSS
sHeprus, paboTta ra3a, KOIPOUIMEHT TOJE3HOr0 JCHCTBUS TEIUIOBOTO
JBUTATENsl; MpPU ONMCAHMM NPABWIBHO TPAaKTOBATh (DU3MUECKUNH CMBICH
UCTOJIb3YEMbIX BEJIMYUH, UX OOO03HAYEHMs] M €IUHUIBL, HAXOAUTh (OPMYIIBL,
CBSI3BIBAIOLIUE ITAHHYIO (PU3NYECKYIO BEIMYUHY C APYTUMU BEJIMUMHAM;
ONMCHIBATh M3YYEHHBIE JJIEKTPUUYECKUE CBOMCTBA BEIIECTBA U JJIEKTPUYECKUE
ABJIEHUS (TPOLECCHI), MCMONb3Ysl (U3NYECKUE BEIUMUMUHBI: 3JIEKTPUUYECKUI
3apsAl, SJEKTPUYECKOE II0JIe, HANPSDKEHHOCTh IOJIs, NOTEHLHAJ, Pa3HOCTH
HNOTEHIMAJIOB; TMPU OMNHCAHWU MPABUIBHO TPAKTOBaTh (DU3MUECKUN CMBICI
UCTOJIb3yEMbIX BEJIMYMH, UX 0003HAUECHMSI U €IUHUIIBI; YKa3bIBaTh (OPMYJIbI,
CBSI3BIBAIOLINE TAHHYIO (PU3NYECKYIO BEIMYMHY C IPYTUMH BEIMYMHAMY;
aHAJIM3UPOBATh (PU3UYECKUE IPOLECChl M SBICHUS, UCHOIb3Ys (U3HUECKUe
3aKOHBl M TMPUHIUIBI: 3aKOH BcemupHoro tarotenus, |, |l u 11l 3akoHsbI
HproTOHA, 3aKOH COXpaHEHHsS MEXAHWUYECKOW 3HEPruu, 3aKOH COXpPaHEHUs
UMITyJIbCA, MPHUHLOMI ~ CYNEPIO3UIMM  CHJ, [PUHUUI  pPaBHOIpaBUSA
UHEPLHMAIBHBIX CUCTEM OTCYETA, MOJIEKYJISIPHO-KUHETUYECKYIO TEOPHUIO
CTPOEHUS BEILECTBA, Fa30BbIE 3aKOHBI, CBSI3b CPEJHEH KMHETHYECKOW 3HEPrUu
TEIJIOBOTO JABUKEHUSI MOJIEKYJl C aOCOJIOTHOM TEeMIMepaTypoil, MepBblid 3aKOH
TEPMOJMHAMUKH, 3aKOH COXPAHEHMs 3JIEKTPUUYECKOIo 3apsna, 3akoH KysoHa,
IPUITOM pa3iNyaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €r0 MAaTeMaTHYECKOe
BBIPAXKEHUE U yCIOBUS (TpaHUIIbl, 00JIACTH) NPUMEHUMOCTH;



OOBSCHATh OCHOBHBIC MPUHIIUIIBI TCUCTBUS MAIINH, MPUOOPOB M TEXHUUICCKUX
YCTPOWCTB; pa3inyaTth YyCJIOBUS HUX O€30MacHOTO HCMOJb30BaHUS B
MOBCETHEBHOM KHU3HU;

BBITIOJIHSITh  OKCIEPUMEHTHI [0 HUCCIEIOBaHUIO (PU3NUECKUX SBICHUN U
MPOIIECCOB C HCIMOJB30BAaHUEM MPSIMBIX M KOCBEHHBIX M3MEPEHHH, MPU STOM
dbopmynupoBaTh mpolJIeMy/3agady W TUINOTE3y Y4eOHOTro SKCIEepUMEHTA,
coOUpaTh YCTAHOBKY U3 MPEHJIOKEHHOTO 000pYy/IOBaHUS, MPOBOAUTH OMBIT U
bopMyITHpPOBATH BHIBOJIBI;

OCYIICCTBIISITh NPSIMbIE U KOCBEHHBIC M3MEpPEHUS (DU3UYCCKUX BEIIMYMH, MPHU
ATOM BBIOMPATH ONTUMAIBHBIN CITOCOO MU3MEPEHUsI U UCTOJIb30BaTh W3BECTHHIC
METO/bI OIEHKHU MOTPEITHOCTEN U3MEPEHUI;

UCCIIE0OBAaTh  3aBUCUMOCTH  MEXIY  (U3MYECKUMH  BEJIMYMHAMH  C
UCIIOJIb30BAHUEM TPSAMBIX U3MEPEHUM, TTPU ATOM KOHCTPYHPOBATH YCTAHOBKY,
(buKCUpOBaTh PE3yNbTAThl MOJTYUYSHHOW 3aBUCUMOCTH (PU3MUECKHX BEIUYUH B
BU/JIe TaOIUI] U TPaUKOB, JIeJIaTh BHIBOJIBI IO Pe3yJIbTaTaM UCCIEI0BAHNS,
coOmroaTh MpaBwiia 0€30MacHOro TpyAa NpU MPOBEACHUHM HCCIEIOBAaHUN B
paMKax ydeOHOro JKCIEePUMEHTa, y4eOHO-HCCIICIOBATEIILCKON U IMPOEKTHOM
NEATeIbHOCTH  C  WCIOJIb30BAHMEM  HM3MEPUTENBbHBIX  YCTPOWUCTB M
n1abopaTopHOro 000PYyI0BAHUS;

peniath pacy€THhIC 3a/1a4 C SIBHO 3aJJaHHOM (PU3NUYECKON MOJEIbIO, UCTIONIb3YS
¢u3nueckre 3aKOHbI M TPUHIMUIIBI, HAa OCHOBE aHalIM3a YCIOBHUS 3a/ayu
BbIOMpATh (PU3MYECKYIO MOJEib, BBIACIATh (PUINYECKHE BEJIMYUHBI U
dbopMyIibl, HEOOXOAUMBIE I €€ pelIeHUs], TPOBOAUTH PacU€Thl U OLICHUBATH
PEaNBbHOCTD MOJIYYEHHOTO 3HAYCHHS (PU3MUECKON BETUUMHBI

peniaTh Ka4yeCTBEHHBIC 3aJayi: BBICTPAUBATH JIOTHUYECKH HETPOTHUBOPEUUBYIO
[EMOYKY PACCYXICHUI C OMOpPOil Ha M3Y4YEHHBIC 3aKOHBI, 3aKOHOMEPHOCTHU U
bu3nvecKue SIBICHUS;

UCIIOJIb30BaTh MPU PEIICHUH Y4eOHBIX 3a/1ad COBPEMEHHbIE MH(GOPMAIIMOHHbIE
TEXHOJIOTUU  JUIsi ~ TIOMCKA,  CTPYKTYPUPOBAaHHS,  HWHTEpNpETaluu U
NpeICTaBlIeHUs] Y4eOHON W HAYYHO-TIOMYJSIPHOW WH(POPMAIIH, TTOTYYEHHON 13
Pa3sTUYHBIX ~ MCTOYHUKOB, KPUTHYECKH  AHAIM3UPOBATH  IMOIYyYaAEMYIO
UH(POPMAIIHIO;

PUBOJUTH TPUMEPHI BKJIaJa POCCUUCKUX U 3apYOC)KHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE MPOLIECCOB OKPYKAIOUIET0 MHUpPa, B Pa3BUTHUE
TEXHUKU U TEXHOJIOTHI;

UCTIOJIb30BaTh TCOPETUUYECKUE 3HAHUS MO (PU3UKE B MOBCEIHEBHOW KU3HH JIJIS
oOecrieueHusi OE30MACHOCTH MPU OOpaIIEHUU C MPUOOPAMHU M TEXHUYECKUMHU
YCTPOWCTBAMHU, [IJII  COXpPAHEHUsSI  3JI0POBb U  COOJIOACHUS  HOPM
AKOJIOTUYECKOTO MOBEJICHUS B OKPY Kalollel cpefie;



paboTaTh B TpyNIe C BBIOJHCHHEM pPa3UYHBIX COIHMAIBHBIX pOJICH,
IUIaHUPOBaTh PabOTy TPYNIIbl, PAlMOHAIBHO pacCHpeaesiaTh OO0S3aHHOCTU U
IUIAHUPOBATh  JIEATCILHOCTh B  HECTAHIAPTHBIX CHUTYyalHusX, aJcKBAaTHO
OIICHWBATh BKJIAJl KaXIOr0 W3 YyYaCTHUKOB TPYNIBI B  peIICHUE
paccMaTpuBaeMoi IpoOIEMBI.

K koniy oO6yuyenust B 11 kj1acce npeaMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTPaXKaTh CPOPMHUPOBAHHOCTD Y 00YUAIOIUXCS YMECHHIH:
JEMOHCTPUPOBAaTh HAa TMpUMEpax poJib U MeCTO (PU3UKH B (HOPMHPOBAHUU
COBPEMCHHOW Hay4YHOW KapTHHBI MHpA, B Pa3BUTHU COBPEMEHHOW TEXHUKH U
TEXHOJIOTUM, B TPAKTUYECKOMN JEATEIBHOCTH JIOACH, IIEIOCTHOCTh M €IUHCTBO
(Gu3HUECKOl KapTUHBI MUPA;

YUUTHIBATh TPAHWIBI TPUMCHCHHS HM3YYCHHBIX (DH3UYCCKUX MOJICIICH:
TOUCYHBIA JJICKTPUUYECKUH 3aps, Jyd CBETa, TOYCYHBIA HCTOYHHK CBETA,
sepHass MOJENb aTOMa, HYKJIOHHAas MOJeJb aTOMHOTO sJipa TpH PEIICHUH
duznueckux 3anay;

pacno3HaBaTh (U3NYECKHE SBJICHUS (IIPOIECCHI) U OOBSICHATH UX Ha OCHOBE
3aKOHOB  DJJICKTPOJAWHAMUKM W  KBAHTOBOM  (PUBHMKH:  DJICKTpUYCCKas
POBOJIMMOCTb, TEIUIOBOE, CBETOBOE, XUMHUYECKOE, MATHUTHOE JIEHCTBUS TOKA,
B3aMMOJICHCTBUE  MAarHUTOB, DJJEKTPOMArHUTHas  HWHIYKIUA, JCHCTBUE
MarHUTHOTO TIOJIA Ha TMPOBOJHUK C TOKOM U JBIDKYIIMICS 3apsi,
AIIEKTPOMArHUTHBIE KOJEOAHMsSI W BOJIHBI, MPSMOJIMHEHMHOE paclpoCTpaHEHUE
CBETa, OTpaXKEHUE, MpesioMiIeHne, HHTepdepeHnns, Tupakius U noIIpru3aIus
cBeTa, jnucnepcus cBera, (Qorodnekrpuueckuit  dhdext (dhororddexr),
CBETOBOE JIaBJIEHWE, BOZHUKHOBEHHUE JIMHEHYATOTrO CIIEKTpa aToMa BOJOpOJA,
€CTECTBEHHAs! U UCKYCCTBEHHAs PaAOAKTHBHOCTD;

OMKCHIBATh W3YYCHHBIC CBOICTBA BEIIECTBA (DJIEKTPUUECKUE, MAarHUTHBIE,
ONTHUYECKHE,  DIEKTPUUYECKYI0  TPOBOAMMOCTb  pa3IMYHBIX  Cpel) |
AIIEKTPOMArHUTHBIE SIBICHUS (TIPOIIECCHI), UCTIONB3Ys (PU3NYECKHE BEITUUHHBI:
ANEKTPUUECKHI 3apsijl, CHJIa TOKA, DIEKTPUIECKOE HAMPSKEHUE, DIICKTPUIECKOE
COMPOTHBIICHHE, PA3HOCTh TOTCHIIMATIOB, JJIEKTPOABHXKYIAs Cuia, padbora
TOKa, WHAYKIUS MarHuTHOrO Mo, cuina Awmrmepa, cwia JlopeHia,
WHAYKTHBHOCTh KATYIIKH, DHEPTHUS AJIEKTPUUECKOT0 M MArHUTHOTO TIOJIEH,
NEPHOJ] U YaCTOTa KOJeOaHuil B KoeOaTeTbHOM KOHTYpE, 3apsij U Cujia TOKa B
npoIecce TapMOHUYECKMX  DAJICKTPOMATHHUTHBIX — KoyieOaHud, (HOKycHOe
PACCTOSIHME W ONTHYECKAasi CUJIa JIWH3BI, P ONMMMCAHUH MPABUILHO TPAKTOBATH
($u3HUECKHUl CMBICT HMCIOJIb3YEMBbIX BEIWYWH, WX OOO3HAYCHUS W CAMHUIIBI,
yKa3bIBaTh (OPMYJIBI, CBSA3BIBAIONINE JaHHYIO (U3HUECKYI0 BEIMYHHY C
JIPYTHMH BEJIMYNHAMH,



ONKCHIBATh M3YYCHHBIC KBAHTOBBIC SIBJICHUS MW IPOIECCHI, HCIONB3YS
(du3HUecKre BEIMYUHBI: CKOPOCTh JICKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U
JacTOTa CBETA, DHEPTUs W MUMMYJIbC (OTOHA, MEPUOA TOJypacraga, dHEPTUS
CBS3M aTOMHBIX SIJ€p, MPU ONHUCAHWM TPABUIBHO TPAKTOBATh (HHU3UYCCKUIN
CMBICIT HCIIOJIb3YEMBIX BEJIUYHMH, WX OOO3HAUCHUS W CIUHUIIBI, YKa3bIBaTh
(GOopMyIIBI, CBS3BIBAIOIINC JaHHYIO (U3UYECKYI0 BEIUYUHY C JIPYTUMH
BEJIMYMHAMM, BBIYUCISITH 3HAUCHUE (PU3HUECKON BEIMYUHBI,

aHAM3UPOBATh (U3UYECKUE TPOIECCHI M SBJICHUS, HCTOJB3YyS (HU3UYECKUE
3aKOHBI M TNPUHIUIBL: 3akoH Owma, 3aKOHBI IMOCJICOBATEIBHOTO U
NapaiyIeIbBHOTO COCIUHEHUs TPOBOAHUKOB, 3akoH Jlxoyms—JIeHna, 3akoH
ANICKTPOMAarHUTHOM WHIYKIIMH, 3aKOH MPSIMOJIMHEHHOTO pacripoCTpaHEHHsI
CBETa, 3aKOHBI OTPAKECHUS CBETA, 3aKOHBI IPEIOMJICHUS CBETa, YpPaBHCHUE
OuHmTeitHa s doTtodddexra, 3aKOH COXpAaHEHUS DHEPrUU, 3aKOH
COXpaHCHHUS UMITYJIbCAa, 3aKOH COXPaHCHUS JJICKTPHUYECKOrO 3apsijia, 3aKOH
COXpaHCHHUS MacCOBOTO 4HCJIA, IOCTyJaThl bopa, 3akoH paarOaKTHBHOIO
pacmana, TpU ITOM pa3M4aTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA, €ro
MaTEMaTUYECKOE BBIPAKCHUE M YCIOBHS (TPaHUIIbI, 00JIaCTH) IPUMEHHUMOCTH;
OTIpeEISITh HAIPaBJICHUE BEKTOpAa MHIYKIIMM MarHUTHOTO ITOJISI TPOBOJTHUKA C
TOKOM, cuJibl AMrniepa u cuibl JlopeHna;

CTPOUTH U OINKCHIBATh H300paxKeHUE, CO3]aBAEMOE IIJIOCKUM 3€pKalioM, TOHKON
JIMH30M;

BBITIOJHATh OKCIIEPUMEHTHI TI0 HCCIEAOBaHUI0 (DU3UYECKUX SBICHUU U
IPOIIECCOB C MCIOJIb30BAHUEM IMPSMBIX U KOCBEHHBIX WM3MEPEHMI: MPU STOM
dbopmynupoBaTh mpodIeMy/3amady W THUIOTE3y Y4eOHOTO SKCIepHMEHTA,
coOupaTh YCTAaHOBKY M3 MPEAJIOKEHHOIO0 OOOpYAOBaHMS, MPOBOAUTH OIBIT U
dbopMynHpoBaTh BHIBOBL

OCYIIECTBIISITh NPSIMbIE U KOCBEHHBIE M3MEPEHUS (DU3UUYECKUX BEJIHUYUH, MPU
ATOM BBIOMPATH ONTUMAIBHBIN CIIOCOO M3MEPEHUS U UCIOJIb30BATh U3BECTHHIC
METO/Ibl OLIEHKH MMOrPENIHOCTEN U3MEPEHNU;

UCCJIEIOBATh 3aBUCUMOCTH (PU3MUYECKUX BEJIMYHMH C HCIIOIH30BAHUEM MPSIMBIX
U3MEpPEHUN: MPU ITOM KOHCTPYHUPOBATh YCTAHOBKY, (PMKCUPOBATH PE3YJIHTATHI
MOJIYYCHHON 3aBUCUMOCTH (DPU3MYECKUX BEJTUYHMH B BHUJIE TAOIHI] U TpaduKOB,
JIeIaTh BBIBOIBI 10 Pe3yIbTaTaM UCCIICIOBAHHS;

coOmoaTh TpaBmwiIa 0€30MacHOTO Tpyda NP MPOBEACHUHM HCCICIOBAaHUN B
pamMKax ydeOHOTO AKCIIEPUMEHTa, y4eOHO-MCCIIEeNOBATEILCKOW W MPOCKTHOM
NESTENBbHOCTH  C  HCIOJB30BAaHHUEM  WM3MEPHUTEINBHBIX  YCTPOWCTB W
1ab60paTOpHOTO 00OPYAOBAHMUS;

pemath pacy€THBIC 3a1a91 C SIBHO 3aJJaHHOW (PU3MUECKON MOJICIIBIO, UCIIONIB3YS
¢usnueckre 3aKOHBI W TPUHIUIIEI, Ha OCHOBE aHAJM3a YCIOBHUS 3aa4u



BBIOMpAaTh (PU3MUECKYI0 MOJENb, BBIACIATh (PU3NUECKUE BEIUYUHBI U
dbopmynbl, HEOOXOIUMbIE JJIsl €€ pellleHUs], MPOBOAUTL PAcU€Thl U OIICHUBATH
peaIbHOCTh MOJYUYEHHOTO 3HAYeHUs (PU3HNUECKON BEIIMUUHBL;

peliaTh KauyeCTBEHHbIC 3aJlau: BBICTPAMBATH JIOTUYECKH HEMPOTHUBOPEUHUBYIO
LENOYKY PaCCYXICHUI C OMOpOil Ha M3YUYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTU U
buznvecKue sIBICHUS;

UCIIOJIK30BaTh MPU PEHICHUH YUEOHBIX 3a/1a4 COBPEMEHHBIE MH(POPMAIMOHHBIE
TEXHOJIOTUM  JUJII  TIOWCKA,  CTPYKTYpPUPOBAaHUS,  HHTEpPHpPETANNU U
npeAcTaBiIeHUs YueOHON U HAyYHO-TOMYJISIPHON HHPOpMAIINH, TTOTYy4YEHHOU U3
pPa3IUYHBIX ~ MCTOYHHMKOB,  KPUTHYECKM  aHAJIM3UPOBATH  MOJYy4aeMYIO
UH(OpPMAIIHIO;

OOBSCHSATH MPUHIIUIIBI JSHCTBUS MAIIIUH, IPUOOPOB U TEXHUICCKUX YCTPOMCTB,
pasnuyarh yCIoBHs UX 0€30M1aCHOTO UCIOJIb30BAHUS B MOBCEHEBHOM KU3HU;
NIPUBOJIUTH TPUMEPHI BKJIaJa POCCUUCKUX U 3apyOS)KHBIX YUEHBIX-(DH3UKOB B
pa3BUTHE HAayKd, B OOBSICHEHHE MPOIECCOB OKPYKAIOUIEr0 MUpPA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHH;

UCIIOJIH30BaTh TEOPETUUECKUE 3HAHUS MO (PU3HKE B MOBCEIHEBHOM >KU3HM JIJIs
oOecrieueHusi 6€30MaCHOCTU MPHU OOpaIIeHUH C MPUOOpPaAaMU U TEXHUUYECKHUMU
yCTpOMCTBAMHU, JUISI  COXPAHEHHsS  3J0pOBbS U  COOJIIOACHHUS  HOPM
AKOJIOTHYECKOTO TIOBEICHUS B OKpYXKAIOIIeH cpele;

pabotaTh B TpyNIe€ C BBIIOJHEHHEM pPa3UYHBIX COLMAIBHBIX pOJEH,
IUTAHUPOBATh PAa0OTy TPYMIBL, PAMOHAIBHO paCHpeleNsiTh O0sS3aHHOCTU U
IUIAHUPOBATh  JEATEIbHOCTh B HECTAHJAPTHBIX CHUTYyallUAX, aJeKBAaTHO
OLICHMBATh BKJIAJl K&XKIOrO W3 YyYaCTHUKOB TPYMIBl B  pEIICHUE
paccMaTtpuBaeMoi IPOOIEMEI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoumnuecrBoyacos DJIeKTPOHHbIE
Ne HaumeHoBaHuepa3aejioB U
(uu¢pposrIe)
n/m TEMIIPOrpaMMbI Bcero KontpoabHubiepadorsl | [IpakTnuecknepadoTsl

o0pa3oBaTeIbHBIEPECYPChI

Paznea 1.OPU3UKA U METObI HAYYHOT'O ITIO3HAHUA

®du3MKa 1 METOIbI HAYYHOTO bubnuorexa [JOK
1.1 2
MTO3HAHUSA https://m.edsoo.ru/7f41bf72
Uroromopazneny 2
Pa3znean 2.MEXAHUKA
bu6mmoreka [IOK
21 Kuiemariica > https://m.edso00.ru/7f41bf72
bu6mmoreka [IOK
22 Auraica ! https://m.edso00.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBICOXPAHECHHS B MEXaHUKE 6 1 1 https://m.edsoo.ru/7fALbF72
Hroronopazneny 18
Paznea 3.MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBIMOJIEKYJISIPHO- 9 1 bubnunoreka [JOK
' KUHETUYECKOUTEOPUH https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
32 OCHOBBITEPMO IHHAMHKH 10 L https://m.eds00.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHUS 5 bubnuoreka [IOK
' BelecTa. Da3oBble MEPEX0 bl https://m.edsoo.ru/7f41bf72

Uroronopazneny 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

Paznen 4.9JIEKTPOAUHAMHUKA

bubmuoreka [JOK
4.1 DMEKTPOCTATHKA 10 https://m.edsoo.ru/7f41bf72
4.2 [TocTOSIHHBIN 2IEKTPUYECKUN 12 bubnuorexa [JOK
' TOK. TOKM B pa3iIM4HbIX cpeaax https://m.edso0.ru/7f41bf72
Uroronopazneny 22
PezepBHOEBpeMs 2
OBIIEE KOJIMYECTBO YACOB I1O 68

[TPOI'PAMME



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

11 KVIACC

N KounyecTBouyacos DJIeKTPOHHBbIE
; HaumeHoBaHuepas3aejioB 1 (undgposrbie)
n/ Bcer | Kourpoabnbiepabor | IIpakTuueckmepador
TEMIPOrPaMMbI odpa3oBaTejbHBIEpECYP
11 0 bl bl
ChI
Pa3znea 1.9JIEKTPOJIUHAMHUKA
MaruuTHOE TI0JIE. bubmmoreka [{OK
1.1 11 1 3
DneKTpOMarHUTHASUHTYKITUS https://m.edso0.ru/7f41c97c
Uroronopazneny 11
Pa3nea 2.KOJIEBAHUS U BOJIHBI
51 MexaHHYeCKHE U 9 1 bubmuorexa [JOK
' ANIEKTPOMAarHUTHBICKOJICOaHHS https://m.edsoo.ru/7f41c97c
MexaHHYeCKHE U bubmuorexa [JOK
2.2 5) 1
3IEKTPOMAarHUTHBIEBOIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroronopazneny 24
Pasnea 3.0CHOBBI CIEIIUAJIbHOM TEOPUU OTHOCHUTEJBLHOCTH
31 OcHOBBICTIEIIUATBHONTEOPUHUOTHOCUTEIHHO 4 1 bubnnoreka [JOK
' cTH https://m.edso0.ru/7f41c97¢
Hroronopazneny 4
Pa3znen 4 KBAHTOBAS ®U3UKA
. bubmmorexa LIOK
4.1 DJIeMEHTHIKBAHTOBOMONITUKU 6 https://m.eds00.ru/7fA1ca7c
4.2 Crpoenneatoma 4 bubnuorexa [IOK



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

4.3

ATOMHOESAPO

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

Hroronopazneny

15

Paznea 5.2JIEMEHTBI ACTPOHOMHUU N ACTPODPU3UKH

5.1 DeMEeHTBIaACTPOHOMMHU U aCTPOPHU3UKU 7 Et?rij:j;;f;sigr(jﬁfﬂcg?c
Uroronopazneny 7
Pazaen 6.0BOBLIAIOIIEE IOBTOPEHUE

6.1 O06o00mIaroeenoBTOpeHNe 4 Et?fs):jlpllzf:;igg/sfﬂcg?c
Hroronopazneny 4
Pe3epBHOEBpEMs 3
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» Gusuka, 10 kinace/ Msxkumes .., Byxosues b.b., Cotrckuii H.H.; non
penakuueit [lapbentreBoit H.A. AkiimonepHoe obmectBo «M3maTenscTBoO
«IIpocsewenue»

» Gusuka, 11 knace/ Maxumes I'.J1., byxosues b.b., Yapyrun B.M.; nox
penakmueit [laphentreBoit H.A. AkiinonepHoe obmectBo «M3natenbcTBo
«IIpocBemenue»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

®uzuka. 10 knacc. [Toypounsie pazpaboTku K yueOHUKy - Msikuiesa .41,
Caypos FO.A., Mocksa "IIpocsenienue"

®wusuka. 11 knacc. ba3zossiit u yri1. ypoBHu. [loypounbie pa3paboTku K
yueoHuky Mskumesa [".5. - Caypos F0.A., Mocksa "[Ipocsenienue"

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

o http://class-fizika.ru

o https://foxford.ru

« https://onlinetestpad.com/ru
e https://edu.skysmart.ru

o https://myschool.edu.ru



http://class-fizika.ru/
https://foxford.ru/
https://onlinetestpad.com/ru
https://edu.skysmart.ru/
https://myschool.edu.ru/

