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MHNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢u3uke 0a30BOro ypoBHS Ha YpPOBHE CpeJHEro oOIero oopa3oBaHUs
pa3paboTaHa Ha OCHOBE IMOJOXXEHUW U TpeOOBaHW K pe3yjbTaTaM OCBOEHHUS OCHOBHOMU
oOpasoBarenbHON TporpamMmbel, mnpeacTaBieHHBIXx B DPI'OC COO, a Takxke ¢ ydéTom
denepanbHON paboueil mporpamMmbl BOCIHMTAaHUS M KOHLEMIUMU TPENOoJaBaHus Y4eOHOro
npeamera «®Puzuka» B oOpa3oBaTeldbHBIX opranuzamusx Poccuiickoit  ®enepanuu,
peann3yIouMx OCHOBHbBIE 00pa30BaTEIbHbIC TPOTPAMMBI.

Copnepxkanve mporpaMMmbl MO (U3MKE HaIpaBieHO Ha (POpMUPOBAHHE ECTECTBEHHO-
Hay4YHOHU KapTHHBI Mupa oOydatommxcs 10—11 kmaccoB npu oOydyeHnn ux (usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-AEATEIBHOCTHOrO mnoaxoxa. Ilporpamma mo ¢usuke
cootBercTByeT TpeboBanusiM OPI'OC COO k miIaHUPyEeMbIM JHYHOCTHBIM, MPEIMETHBIM U
METaIpeMETHBIM pE3yJibTaTaM OOyuYeHHUs, a Tak)Ke YUYHUTHIBAET HEOOXOAMMOCTh pealn3aluu
MEKIIPEIMETHBIX CBSI3e (PU3HKU C €CTECTBEHHO-HAYYHBIMU Y4YEOHBIMU TpeameTaMu. B Hel
ONPENENSAI0TCS OCHOBHBIE LIETU U3yYeHUs (PU3MKHU HAa YPOBHE CPEIHEro o0IIero oopa3zoBaHus,
IUIAaHUPYEMBIE PE3yJbTaTbl OCBOCHHMS Kypca (PU3MKH: JUYHOCTHBIE, METalpPEIMETHBIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[Iporpamma 1o gpu3rKe BKIFOUYALT:

IUIAaHUPYEMBbIE PE3yJIbTaThl OCBOEHUS Kypca (PU3MKM Ha 0a30BOM YpPOBHE, B TOM YHCIE
IPEeIMETHBIE PE3YJIBTATHI IO F0JIaM 00YUYEHUS;
coJiep;kaHue yueoHoro npeamera « Pu3nka» 1o rojgam o0yyeHHsl.

du3rka Kak Hayka 0 HanOoJiee 00IUX 3aKOHAX MPUPOJIbI, BBICTYIIAas B KAYECTBE yU€OHOTO
IpeaMeTa B IIKOJIE, BHOCUT CYIIIECTBEHHBIN BKJIAJ] B CHCTEMY 3HAHHMI 00 OKPY’KaroIIeM MHpE.
[xonbHBIH Kypc (U3UKH — CHCTEMOOOPA3yIOHIMI MAJii €CTECTBEHHO-HAYYHBIX Y4EOHBIX
IPEIMETOB, TOCKOJIbKY (DM3MYECKHE 3aKOHbl JIEKAaT B OCHOBE MPOLECCOB M SIBJICHUU,
U3y4aeMbIX XUMHEH, Oronoruei, puznueckon reorpadueit u actponomueit. Mcnonas3oBanue u
aKTUBHOE MPUMEHEHNUE (PU3NUECKHUX 3HAHUHN OTpEIeIseT XapaKTep U pa3BUTHE PA3HOOOPA3HBIX
TEXHOJIOTUA B cdepe SHEPreTHKH, TPAHCIOPTA, OCBOEHHUS KOCMOCA, MOJYYEHHUS HOBBIX
MaTepHayioB ¢ 33JaHHBIMH CBOMCTBaMH U Apyrux. M3zydyenue Gpu3anku BHOCUT OCHOBHOW BKJIAJ
B (OpPMHUpPOBAHHME €CTECTBEHHO-HAYYHON KapTUHBI MHpa oOydarommxcsa, B (HOpMHUpPOBAHUE
YyMEHUW TPUMEHSATh HAyYHBIH METOJ TIO3HAHUS TPU BBIMIOJHEHWH UWMH  YYEOHBIX
VICCIICIOBAHUM.

B ocHOBY kypca ¢u3uku AJis YpOBHSI CpeAHEro o01iero oopa3oBaHus MOJIOKEH Pl UJICH,
KOTOPbIE MOKHO paCCMAaTPUBATh KaK MPUHIUIIBI €T0 MOCTPOCHHUS.

Hoes yenocmuocmu. B COOTBETCTBUM € HEW KypC SIBISETCS JJOTMYECKH 3aBEPLIEHHBIM, OH
COJIEP’KUT MaTepual U3 BCeX pa3fesioB (PU3MKU, BKIIOYAET KaK BOMPOCHI KIACCUUYECKOU, TaK U
COBPEMEHHOM (DU3HKHU.

Hoes eenepanuzayuu. B coOoTBETCTBUM ¢ HEl MaTepuai Kypca pu3uku o0beAMHEH BOKPYT
busnueckux Teopui. Bemyumm B kypce sBisercs (OpMHpPOBAHUE MPEICTABICHUH O
CTPYKTYPHBIX YPOBHSIX MaTE€pPUH, BEILIECTBE U TMOJIE.



Hoes cymanumapuzayuu. E€ peanuszanus npeanoigaraeT UCrojib30BaHUE T'yMaHUTAPHOIO
noTeHIuana pu3n4eckon HayKu, OCMBICTICHHE CBSI3U Pa3BUTHUS (U3HUKH C pa3BUTHEM OOIIECTBA,
a TaKkKe ¢ MUPOBO33PEHUYECKIMH, HPABCTBEHHBIMU U KOJIOTUYECKUMH MPoOIeMaMHu.

Hoes npuknaonoii uanpasnennocmu. Kypc Gu3uku mnpesamnonaraeT 3HAKOMCTBO C
IMIMPOKUM KPYTOM TEXHMYECKHX M TEXHOJIOTMYECKHX MPUIIOKEHUN H3YyUEHHBIX TEOpPUH U
3aKOHOB.

Hoes skonocusayuu peannsyercs IMOCPEICTBOM BBEICHHUS 3JIEMEHTOB COJEp)KaHMS,
HOCBSILIEHHBIX HKOJIOTMYECKUM IPOOJIEMaM COBPEMEHHOCTH, KOTOPBIE CBS3aHBI C Pa3BUTHEM
TEXHUKH U TEXHOJIOTHM, a TaKKe 00CYKAECHUs POOJIEM pallMOHAIBHOIO IPUPOAOIIOIB30BAHUS
Y DKOJIOTUYECKOW O€30MacHOCTH.

CrepKHEBBIMHU 3JIEMEHTAMH Kypca (PM3HKM Ha YPOBHE CpPEIHEro o0mero oOpa3oBaHMS
ABIIAIOTCS (pu3NUecKre Teopud ((POpMHUPOBAHUE MPEICTABICHUN O CTPYKTYpe IMOCTPOEHUS
¢usznyeckoil Teopuu, podaM (PYHIAMEHTAIBHBIX 3aKOHOB U TMPUHLMUIOB B COBPEMEHHBIX
IPEJCTaBICHUAX O MPUPOJAE, TPAHULIAX MPUMEHUMOCTH TEOpPUH, JUIsl ONUCAHUS €CTECTBEHHO-
HAYYHBIX SIBJICHHUI U TIPOIIECCOB).

CucTeMHO-AESTENbHOCTHBIN MOAX0 B Kypce (DU3UKU peamn3yeTcs NpekIe BCEro 3a CUET
OpraHM3aIH YKCIIEPUMEHTATBHON JIeATeTbHOCTH o0yJaromuxcs. s 6a30Boro ypoBHs Kypca
(U3UKK — 3TO KCIOJIb30BAHUE CUCTEMbI (DPOHTAIBHBIX KPATKOBPEMEHHBIX KCIIEPUMEHTOB U
7abopaToOpHBIX pabOT, KOTOphle B TporpamMme Mo (usuke oOBEAMHEHBI B OOIIMI CIUCOK
YUYEHUYECKUX MPaKTUIeCKX paboT. Brigenenne B yka3aHHOM mepedHe JabopaTopHbBIX padoT,
POBOJAMMBIX JJII KOHTPOJII M OICHKH, OCYIIECTBISIETCS y4YaCTHHUKaMU 00pa30BaTeIbHOTO
mpoliecca UCXO/sl U3 0COOCHHOCTEH MJIAHUPOBAHUS U OCHAIeHUsT kKabuHeta ¢usuku. [1pu aTom
oOecrieunBaeTcs OBJIAJCHHE OOYUYaIOIIUMUCS YMEHHUSIMH MPOBOAUTH KOCBEHHBIE HM3MEpPEHUS,
UCCIIEIOBaHMsS 3aBUCUMOCTEH (U3NYECKUX BEJIMYMH W TIOCTAHOBKY ONBITOB IO IPOBEPKE
MPEI0KEHHBIX TUTIOTE3.

bonpiioe BHUMaHuE yeseTcsl PEIICHUI0 PACYETHRIX U Ka4eCTBEHHBIX 3an1ad. [Ipu sTom
JUIS pacu€THBIX 3aj[ad MPUOPUTETOM SIBIISIFOTCS 33a4U C SIBHO 33JJaHHOM (PU3MUECKON MOJIENbIO,
MO3BOJIAIOIIME TMPUMEHSATh M3yYEHHBbIE 3aKOHBI M 3aKOHOMEPHOCTH Kak M3 OJIHOTO paszjelna
Kypca, TaK ¥ HHTETPUPYsI 3HAHUS U3 Pa3HBIX pa3aenoB. [ KaueCTBEHHBIX 3a1a4 IPUOPUTETOM
SBIISIIOTCA 33/1aHUsl Ha OOBSCHEHHE TPOTEKaHUs (U3HUECKUX SBICHUM M TPOIECCOB B
OKpY>Kalolllel >KU3HHU, TpeOyromue BbiOOpa (PU3MUecKodl MOAENM I CUTyallud MPaKTHUKO-
OPUEHTHUPOBAHHOTO XapaKTepa.

B cootrBerctBun ¢ TpeboBanmsimu DPI'OC COO K MarepuanbHO-TEXHUYECKOMY
obecrieueHnI0 yuyeOHOro mpoiiecca 0a30BbI YpOBEHb Kypca (DM3MKH Ha YpOBHE CPEIHErO
oOuiero o0Opa3zoBaHus JOJDKEH M3y4daTbCs B YCIOBHUSX NPEIMETHOIO KaOMHETa (PU3MKU WU B
YCIIOBUSIX MHTETPUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOTO LKMKIIa. B kaOunete
¢u3ukn JOMKHO OBbITh HeoOXxoauMmoe JabopaTopHOEe OOOpYAOBaHME ISl  BBITIOJHEHUS
yKa3aHHBIX B Iporpamme mo pu3nKe YYeHHUYECKHX MPAKTHYECKUX paboT U JEMOHCTPALIMOHHOE
000pyI0oBaHUE.



JleMoHCTpanimoHHOE 00O0pyAOBaHWEe (POPMUPYETCSI B COOTBETCTBUU C TMPUHIIAIIOM
MUHUMAJIBHON TOCTATOYHOCTH U OOECIEUYNBAET MOCTAHOBKY MEPEUYHUCICHHBIX B MPOrpaMMe o
¢u3MKe KIIOYEBBIX JAEMOHCTPALUNA JJIsI UCCIENOBAHMS M3yYaeMbIX SIBICHUNW U TPOIIECCOB,
AMIIUPUYECKUX U PYHIAMEHTAJIbHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHUH.

JlabopaTopHoe 00OpyOBaHUE ISl YUCHUUYECKHX MPAKTHUYECKUX paboT GopMHUpyeTCs B
BUJIC TEMATUYECKUX KOMIUIEKTOB M OOECHEUMBAETCA B pacu€re OJHOTO KOMIUIEKTa Ha JBYX
oOydaromuxcs. Temarnyeckue KOMIUIEKTHI JIaDOpaTOPHOTO OOOPYIOBAaHUS JOJDKHBI OBITH
MOCTPOEHBI Ha KOMIUIEKCHOM HMCIOJIb30BaHUM AHAJIOTOBBIX U IU(MPOBBIX NPHOOPOB, a TAKKe
KOMITBIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJE IIUPPOBBIX JTA0OPATOPHIA.

OCHOBHBIMU LENISIMU U3y4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SIBIISIFOTCS:
dbopMupoBaHHE WHTEpeca M CTPEMJICHHS OOYYarOMIMXCS K HAYYHOMY HW3YYECHHUIO MPHUPOJIHI,
pPa3BUTHE UX WHTEIUIEKTYyaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEI;
pa3BUTHE NPEICTABICHUNA O HAYYHOM METO/I€ TIO3HAHUS U (POPMHUPOBAHHE UCCIIET0BATENBCKOTO
OTHOIICHHUS K OKPY’KaIOLUM SIBJICHUSIM;
dbopMUpOBaHKE HAYYHOTO MHUPOBO33PEHUS KaK pe3yiIbTaTa U3yUYeHHs] OCHOB CTPOCHHS MaTepuu
U (yHAaMEHTAIbHBIX 32aKOHOB (DU3UKH;
dbopMupoBaHHEe YMEHUN OOBSCHATH SIBICHUS C HCIOJIb30BAaHUEM (U3MUECKUX 3HAHUN U
HAYYHBIX JI0Ka3aTeIbCTB;

(dopMupOBaHUE MPENCTABICHUN O PONM (PU3UKK IS Pa3BUTHS JPYIHMX €CTECTBEHHBIX HayK,
TEXHUKH U TEXHOJIOTHHA.

JlocTmxeHne STUX Lejell oOecreuynBaeTcsl pelieHHeM CIEAYIOMUX 3adad B IMpolecce
W3y4YeHHs Kypca (PU3UKH Ha YPOBHE CpEIHEro 00IIero o0pa3oBaHMs:
npUOOpPETEHNE CUCTEMBI 3HAaHUH 00 00ImUX (PU3UUECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPUSIX,
BKJIOUAsi MEXAaHUKY, MOJIEKYJISApPHYIO (HU3MKY, 3JEKTPOJMHAMHUKY, KBAaHTOBYIO (U3UKY H
3JIEMEHTHI aCTPOPU3UKHU;
dbopMUpOBaHHE YMEHUN MPUMEHITh TEOPETHUYECKHE 3HAHUS U1l OOBACHEHUS (PU3NIECKUX
SIBJICHUH B PUPOJE U JUISI IPUHATHS MPAKTUYECKUX PEIICHUH B IOBCEIHEBHOM KU3HU;
OCBOEHHE CIOCOOOB pEIICHUS PA3NIUYHBIX 337ad C SIBHO 33JaHHON (U3NYECKOM MOJEIbIO,
3a/a4, MOAPa3yMEBAIOIINX CAMOCTOSITETbHOE cO3JaHue (U3UYECKON MOJENH, aaeKBaTHOM
YCIIOBUSIM 33J1a4H;

NOHMMaHHEe (U3WUECKUX OCHOB W TPHUHIMIOB JCHCTBUS TEXHUYECKUX YCTPOWCTB U
TEXHOJIOTMUECKUX MPOIIECCOB, MX BIUSHUS Ha OKPY>KAIOIIYIO CPEY;

OBJIaJICHUE METOJAMHU CaMOCTOSITEIbHOTO IUIAHUPOBAHMSI W MPOBEICHUS (PU3NUECKUX
IKCMIEPUMEHTOB, aHalW3a W WHTEpPIpeTanuu WH(OpPMAIUU, OMpEeAeNeHUs JTOCTOBEPHOCTU
MOJIyYeHHOTO pe3yJIbTaTa;

CO3JJaHWE YCIOBUM JUIsI pPa3BUTUS YMEHMH IPOEKTHO-HCCIIENOBATENBCKONM, TBOPYECKOU
JESITEIbHOCTH.



Ha usyuenue ¢usuku (6a30BbIi YPOBEHb) HAa YPOBHE CPEIHEro 00IIero oOpa3oBaHUS
otBoauTcs 136 yacoB: B 10 kimacce — 68 yacoB (2 yaca B HeAento), B 11 kimacce — 68 gacoB (2
yaca B HEJIEIII0).

[Ipenaraemslii B mporpamMme o (pu3rKe nepedeHb J1a00paTOPHBIX U MPAKTUYECKUX PaboT
SBIISIETC PEKOMEH/IOBAHHBIM, YUYHUTENb JellaeT BbIOOp MPOBEACHHs J1a0OpaTOpHBIX paboT u
OMBITOB C YYETOM UHIAUBUAYAJIBHBIX OCOOEHHOCTEN 00yUYarOIMXCS.



COJEPKAHUE OBYUYEHUA

10 KITACC

Pazgen 1. ®u3uka U MeTOAbI HAYYHOI'0 IO3HAHUA

duszuka — Hayka O npupoje. HayuHble METOJbI MO3HAHUS OKpYysKaromero mupa. Posib
AKCTIEPUMEHTA U TEOPUH B MPOIECCe MO3HAHUS MPUPOJIbl. DKCIIEPUMEHT B (DU3HUKE.

MopenupoBanue ¢u3MYECKUX SBICHUM U mpoiieccoB. Hayunbele runore3sl. Ousndeckue
3aKOHBI U TEOPUU. | paHUIIBI MPUMEHUMOCTH (PU3UIECKUX 3aKOHOB. [ [pHHIMI COOTBETCTBHUS.

Ponp u mecto gu3uku B (POpMUPOBAaHMM COBPEMEHHOM HAyYHOM KapTUHBI MHpa, B
MIPAKTUYECKOM JICATECIIBHOCTH JIIOJIEH.

Jlemoncmpayuu

AHaJIOroBbIe ¥ ITU(POBBIE U3MEPUTEIBHBIE TPUOOPHI, KOMITBIOTEPHBIE TATUUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexanndeckoe aBWKEHHE. OTHOCUTEIBHOCTh MEXAHWUYECKOro JBMKeHUs. Cucrema
orcué€ra. Tpaekropus.

[lepemelienrie, CKOpPOCTh (CpeHSsI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) M YCKOpPEHHE
MaTepUaJIbHOU TOYKH, UX MPOCKIIMU HAa OCH CUCTEMbl KoopJauHaT. ClioKeHUEe epeMelIeHU U
CJI0’KEHUE CKOPOCTEMN.

PaBHOMEpHOE UM PaBHOYCKOPEHHOE NPSMOJIMHEHHOE JBIKeHHE. ['paduku 3aBUCUMOCTH
KOOPAMHAT, CKOPOCTH, YCKOPEHUS, TyTH U TIEpEMENIEHUS MaTepUaTbHON TOUKH OT BPEMEHHU.

CBobosHOE nageHre. Y CKOpeHHe CBOOOIHOTO MaICHUSI.

KpuBonuueitHoe nBukeHue. JIBH)KEHHME MATEPUAIBHOW TOYKH IO OKPYKHOCTH C
IIOCTOSTHHOM MO MOAYJIIO CKOPOCTBIO. YTJOBas CKOPOCThb, JMHEWHass CKOpocThb. llepuon wu
yacToTa oOpaieHus. LleHTpocTpeMuTeIbHOE YCKOPEHHUE.

TexHuyecknue yCTpOCTBA M MPAKTUYECKOE MPUMEHEHHUE: CIOUAOMETp, JABUKECHHE
CHaps/I0B, LICTIHbIC U PEMEHHBIC MEpEIayuu.

Jlemoncmpayuu

Mogenb cucTeMbl 0TCUETa, MILTIOCTPAINS KWHEMAaTUUECKUX XapaKTEPUCTUK JIBUKEHUS.

[IpeobpazoBanue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[TameHue Ten B BO3yX€e U B pa3peKEHHOM MTPOCTPAHCTBE.

Hab6nronenue nBmkeHus Tena, OpOIIeHHOTO MO/ YTJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenne yckopeHusi CBOOOIHOTO MaICHHUS.

Hanpagnenue ckopocTy Ipu ABUKEHUHU 110 OKPY>KHOCTH.

Yuenuuecxuii sxcnepumenm, rabopamopvle pabomol

N3ydeHne HepaBHOMEPHOTO JIBHXKEHUS € LETIbIO ONPEIeTIEHNUS] MTHOBEHHON CKOPOCTH.



HNccnenoBanne  COOTHOUICHHS ~ MEXAY  IYTSIMH, TNPOWJCHHBIMH  TEJIOM 34
MOCJICIOBATEIBHBIE PABHBIC NPOMEXYTKHM BPEMEHHM IPU PABHOYCKOPEHHOM JBUKECHUU C
HAa4aJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3ydeHne NBUKEHNUS [IapUKa B BSI3KOU JKUIKOCTH.

N3yuenue ABMKEHUS Tesa, OPOLIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[IpuHnmn otHocutenbHOCTH ['anunes. [lepssiii 3akoH HerotoHa. MHEpumManbsHble CUCTEMBI
OTCYETA.

Macca tena. Cwuna. Ilpunuun cynepno3unuu cwi. Bropoit 3akoH HbroToHa miis
MaTepuagbHOU TOUKU. Tpernii 3akoH HproTOHA 1151 MaTepranbHbIX TOYEK.

3akoH BcemupHOro tsaroteHus. Cuiia tsoxectu. [lepBas kocmuueckast CKOpOCTb.

Cwuita ynipyroctu. 3akoH ['yka. Bec tena.

Tpenue. Bunbl TpeHust (mokosi, ckojibxxeHus, kadeHus). Cuna tpenus. Cyxoe TpeHHe.
Cuna TpeHHs CKOJIBKEeHUS U cuiia TpeHus nokos. Koaddumuent tpenus. Cuna conpoTUBICHUS
MIPY IBUKEHUU TEJa B )KUJAKOCTH WM Tase.

[TocTynarenbHOE M BpalllaTeIbHOE IBHKEHHE a0COIIOTHO TBEPOTO Tea.

MoOMEHT CHWJIBI OTHOCUTENBHO OCH BpameHus. [lmedo cunbl. YcenoBus paBHOBECHS
TBEPIOIO Tea.

TexHnueckrue yCTPOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: NOAIIMUIIHUKA, JBUXKCHHE
MCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SIBneHue nHEpUHH.

CpaBHeHHE MacC B3aUMOJICHCTBYIOIIMNX TEI.

Bropoii 3akoH HproToHa.

N3mepenne cuil.

CnoxeHune CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIium.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U MMAJCHUH.

CpaBHeHHME CUJT TPEHUS TIOKOSI, KAUEHUS U CKOJIbKECHUS.

YcnoBus paBHOBECHS TBEPAOTO Tena. Buabl paBHOBECHS.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

Nzyuenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HHUKAKOUIMX B IMPYKUHE U PE3MHOBOM
o0Opasiie, oT ux aedopMarum.

HccnenoBanne yciioBUl paBHOBECHS TBEPAOTO TeNA, UMEIOIIETO OCh BPALICHUS.

Tema 3. 3akonvt coxpanenus 6 Mexanuke

NmMnynbe MaTepuanbHOM TOUYKH (Tena), CACTEMbl MaTEpUAIbHBIX TOUEK. IMITyJIbC CUIIBI U
M3MEHEHHE UMITYJIbCca Teja. 3aKOH COXPaHEHUs UMITyJibca. PEaKTUBHOE IBUKEHHUE.

PabGora cuibl. MOIIIHOCTE CHJIBL.



Kunernyeckast sHeprusi MarepualibHOM Touku. TeopemMa 00 M3MEHEHHWH KHHETUYECKOU
DHEPI'UH.

[TorenuunanbHast odHeprusi. [loTeHumanpHas SHeprus yHOpyro AeQOpMHUPOBAHHON
npyxuHbl. [loTeHIManbHas SHEPrus Teja BOJIN3H MOBEPXHOCTU 3€MJIH.

[ToreHunanbHbIE M HENMOTEHUUAIbHbIE CHIbL. CBS3b paOOTHl HEMOTEHIMAIBHBIX CHII C
U3MEHEHUEM MEXAHUYECKOW JHEPruu CHUCTEMBI Tel. 3aKOH COXPAaHEHUs MEXaHHYeCKOU
DHEPI'UH.

Yipyrue u Heynpyrue CTOIKHOBEHUS.

TexHuueckne yCTpOMCTBA M MPAKTUYECKOE NMPUMEHEHHUE: BOJOMET, KOMEP, MPYKUHHbBINU
IIACTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE BUXKEHUE.

[Tepexon moTeHLMANBHON SHEPTUH B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul

N3yueHue aOCOMIOTHO HEYNPYroro yjaapa ¢ IMOMOIIBIO JABYX OJMHAKOBBIX HHUTSIHBIX
MAasTHUKOB.

HccnenoBanue cBsi3U pabOThl CHJIBI C U3MEHEHHEM MEXaHMUYECKOH HSHEepruM Tejla Ha
IIpUMeEpE PACTSHKEHUs PE3UHOBOIO JKI'yTa.

Paznea 3. MosekyasipHas pu3uKka 1 TEPMOAUHAMUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOT meopuu

OCHOBHbIE  TOJIOKEHUS  MOJIEKYJISIPHO-KUHETUYECKOM TEOpUM U  HUX  OIBITHOE
obocHoBaHue. bpoyHoBckoe nBrxenue. Juddysua. Xapaktep ABUKEHUS U B3aUMOACHCTBUS
YacTHIl BelecTBa. MoJieNn CTPOEHUS ra30B, )KUIAKOCTEH U TBEPABIX TEN U OOBSICHEHUE CBOMCTB
BEIIECTBA HAa OCHOBE ATHUX Mojaeier. Macca u pasmepbl MoJiekyn. KomnuecTBo BemiecTsa.
[ToctrostnHast ABorajpo.

TermioBoe paBHoBecue. Temmeparypa u e€ usmepenue. llkana remneparyp Llenbcus.

Mogens uneanbHoro rasa. OCHOBHOE ypaBHEHHUE MOJICKYJISIPHO-KUHETUYECKON TEOPHUU
uJeaqbHOro raza. AOCONIOTHAs TeMIleparypa Kak Mepa CpeIHEell KHUHETHYECKOW HSHEepruu
TEIUIOBOTO JBWKEeHUs dactull rasza. lllkana temneparyp KenpBuna. ['a3oBble 3aKOHBI.
VYpaBuenue MenneneeBa—Knanelipona. 3akon Jlanbrona. M3ompoliecchl B UICATBHOM Tra3e C
MOCTOSTHHBIM KOJIMYE€CTBOM BellecTBa. [ paduueckoe npencraBieHue U30MpoleCCOB: U30TepMa,
n30x0pa, u3o00apa.

TexHudecKue ycTpoicTBa U MPAKTHIECKOE MPUMEHEHHE: TEPMOMETP, OapoMeTp.

Llemoncmpayuu

OnwIThI, OKa3bIBAIOIIUE JHMCKPETHOE CTPOCHUE BelmiecTBa, (oTorpadud MOJIEKYI
OPraHUYECKUX COCTMHEHUMN.

OnpiThl 110 U PY3UN )KUAKOCTEH U ra30B.

Monens 6pOyHOBCKOTO ABUKECHUSI.



Mogens onbita llTepHa.

OnbITHI, TOKAa3bIBAOLIKE CYIIECTBOBAHUE MEXMOJIEKYISIPHOIO B3aUMOCHCTBUS.

Mopens, HILTIOCTPUPYIOIIas TPUPOLY AABICHUS ra3a Ha CTEHKHU COCYJa.

OMnbIThl, WITIOCTPUPYIOIINE YPABHEHUE COCTOSIHUS UIECATIBHOTO ra3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

OnpeneneHue Maccbl BO3AyXa B KIACCHOM KOMHATE€ Ha OCHOBE H3MEPEHHH 00BbEMa
KOMHATBI, IaBJICHUS U TEMIIEPATyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTY MEK/Ty TapaMeTpaMy COCTOSIHUS pa3peKEHHOTO ra3a.

Tema 2. OcHoebl mepmoOuHaMuKu

TepmoauHaMuueckas cucreMa. BHYTpeHHssI SHEprus TEPMOJIMHAMHUYECKOW CUCTEMBI U
cnocoObl €€ n3MeHeHusa. KonmnuectBo TemioTsl 1 pabota. BHyTpeHHs 3HEprusi 0JHOATOMHOI'O
uJceaNbHOr0 rasza. Buabl Temonepenayu: TEIUIONPOBOJHOCTb, KOHBEKIMS, H3Iy4YEHUE.
VY nenbHas TEIIOEMKOCTD BelecTBa. Koau4ecTBO TEIIOTHI IIPU TEILIONEPEIaye.

[Tonsitue 06 aamabatHoM mnponecce. llepBbiil 3akoH TepmonuHamuku. [IpumeHeHue
NEPBOT0 3aKOHA TEPMOJIMHAMUKH K U3omporeccaM. ['paduueckas nuarepnperaius padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpatumMocTh poI1IecCcoB B MPUPOIE.

TennoBble MammHbL. [IpuHIMIBEL elicTBUS TEMIOBBIX MamuH. [IpeoOpa3oBanust s3HEpruu
B TerIoBbIX MamnHax. Koaddurment nonesnoro nevicteus temioBoit mamunbl. [{ukin Kapao u
ero K03(pPUIMEHT MOJIE3HOTO AEUCTBUA. DKOJIOTHUECKHE MPOOIEMbI TETNIO3HEPTETUKH.

TexHruuecKue YCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHWE: [BUraTejlb BHYTPEHHETO
Cropanusi, ObITOBOU XOJIOAWIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

M3MeHeHne BHYTpEHHEH »HEpruM Teja MNpU COBEPIIEHUH pabOTHI: BbUIET NPOOKU U3
OYTBUIKM TIOJ JEUCTBHEM CXKATOTO BO3/yXa, HarpeBaHue >Qupa B JIATYHHOU TpyOKe MMyTEM
TpeHUs (BUACOIEMOHCTPALIMS).

N3meHeHne BHyTpEeHHEH SHEpTruu (TeMIiepaTyphl) Teja Npy Terionepeaaye.

OmneIT 10 aabaTHOMY PACHIUPEHHIO BO3yXa (OTMBIT C BO3AYIIHEIM OTHUBOM ).

Monenu napoBoi TypOUHBI, TBUTATENS] BHYTPEHHETO CTOPaHUs, PEaKTUBHOTO JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabonul

N3Mepenue yaenbHON TENI0EMKOCTH.

Tema 3. Acpecamnvie cocmoanusn eeuyecmea. Pazoevie nepexoont

[TapooOpazoBanne u KoHaeHcauus. Mcmapenne u  kuneHue. AOCOIIOTHas U
OTHOCHTEJIbHAs BJIAXKHOCTh Bo3ayxa. HaceieHHbIi ap. Y ienbHast TerioTa napooOpa3oBaHHUsl.
3aBUCUMOCTh TEMIEPATYPbI KUIICHUS OT JaBJICHUSI.

TBépnoe teno. Kpucrammmueckue u amop@ubie Tesa. AHU30TPONUS CBOMCTB KPUCTAILIOB.
Kunkue kpucramibl. CoBpeMeHHble MaTepuaiibl. [lnaBneHue u kpucramumszauus. Y IeiabHas
TeruioTa miasiaeHus. CyOnumanus.

YpaBHeHue TerIoBoro OamaHca.



TexHuyeckue yCTpOWCTBA M MPAKTHUYECKOE NPUMEHEHHE: THUTPOMETP U IICUXPOMETD,
KAIOPDUMETP, TEXHOJIOTUM TIOJIYYEHHs] COBPEMEHHBIX MAaTepualoB, B TOM  YHCIIE
HAaHOMATEPUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoliCTBa HACBIIICHHBIX apOB.

Kunenue npu noHW>KEHHOM JIaBJICHUU.

CriocoObI M3MepeHus BIAKHOCTH.

HaOmronenre HarpeBaHus U IUIABJICHUS KPUCTALTMYECKOTO BEIIeCTBRA.

JleMoHCTpalus KpUCTaioB.

Yuenuuecxuii sxcnepumenm, rabopamopvle pabomol

N3mepeHre 0THOCUTEILHON BIa)KHOCTU BO3AYXa.

Paznen 4. DiaekTpoauHAMHUKA

Tema 1. Inexmpocmamuxa

OJIeKTpr3aumsl Tel. OJNEKTPUYECKUH 3apsia. [IBa BuIa 3IEKTPUYECKUX 3apsIOB.
[IpOBOIHUKH, TUINEKTPUKHA U MOJIYIIPOBOJIHUKHU. 3aKOH COXPAHEHUS SJICKTPUUECKOTO 3apsia.

B3aumoneiictBue 3apsgoB. 3akoH Kynona. TodedHbId  SIEKTPUYECKUNM — 3apsl.
Onektpuueckoe mnoje. Hanpsok€HHOCTh 3iiekTpudeckoro mosis. [IpuHOMN cyneprno3uiuu
BJIEKTPUYECKUX ToNeH. JIMHNM HANPSHKEHHOCTH 3JIEKTPUYECKOTO TOJIS.

PaGora cun oanekrpocratuyeckoro mojs. llotenmuman. Pa3HOCTh MNOTEHIMATIOB.
[IpOBOTHUKH U AUDIEKTPUKH B AJIEKTPOCTATUYECKOM I0JIe. J(U3IeKTpruecKast IpOHULIAEMOCTb.

OnekTpoeéMKocTh. KoHzieHcaTop. DJIEKTPOEMKOCTh IJIOCKOTO KOHJIEHCATOpa. JHEprus
3apsHKEHHOTO KOHJEHCATOpa.

TexHn4eckrue yCTpOWCTBA M NPAKTUYECKOE MPUMEHEHUE: AJIEKTPOCKOI, IJIEKTPOMETD,
AJIEKTPOCTATUYECKasl 3alUTa, 3a3€MJICHHE JJICKTPONpPUOOPOB, KOHJICHCATOP, KOMUPOBAIHHBIMA
arrapar, CTpyUHbIN IPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U MPUHLMII IEUCTBUSA DJIEKTPOMETPA.

BzaumopaencTBre HaA3JIEKTPU30BAHHBIX TEJI.

DJIEKTPUUECKOE MOJIE 3aPSIKEHHBIX TE.

[IpOBOIHUKH B 3JEKTPOCTATUYECKOM IIOJIE.

DneKkTpocTaTuuecKas 3amuTa.

JIA3JIEKTPUKH B DJIEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTh  JJIEKTPOEMKOCTH IIJIOCKOIO KOHJEHCAaTopa OT IUIOMIaAu IUJIACTHH,
PACCTOSIHUSI MEXKy HUMU U JTUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsSKEHHOT0 KOHIEHCATOopA.

Yuenuueckuii saxcnepumenm, nabopamopmsvie padbomul

N3mepeHne 3neKTpOEMKOCTH KOHJEHCATOPA.

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



DNeKTpUYEeCKUd TOK. Y CIOBUSL CYLIECTBOBAHUS 3JIEKTPUUYECKOTO TOKa. VICTOUHMKHK TOKA.
Cuna Toka. [TocTosHHBII TOK.

Hanpsoxenue. 3akon OMa Ju1sl yyacTKa LETH.

DneKTpudecKoe COIPOTHUBIICHUE. VY nensHoe CONPOTHUBIICHUE BEILIECTBA.
[TocnenoBarenpHOE, MapaIEIbHOE, CMEIIAHHOE COCIMHEHNE ITPOBOIHUKOB.

PaGota snextpudeckoro Toka. 3akon [[xoyns—JIenmna. MOIHOCTE JIEKTPHIECKOTO TOKA.

DNEeKTpOABMXKYLIAs CUjla U BHYTPEHHEE CONPOTUBJICHUE NCTOYHHUKA TOKA. 3aKoH OMa 11t
NOJIHOM (3aMKHYTOM) aniekTpudeckoi nenu. Koporkoe 3aMmbikaHue.

DONeKTpoHHAas NPOBOJUMOCTb TBEPABIX METALIOB. 3aBUCUMOCTH  COIPOTHUBIICHUS
METaJUIOB OT Temrneparypbl. CBEpXIpOBOAUMOCTb.

DIIEKTPUYECKNN TOK B BaKyyMe. CBOKCTBA JIEKTPOHHBIX ITyYKOB.

[TonynpoBoguuku. CoOcTBeHHass W NOpPUMECHAas MPOBOJUMOCTH MOJYIPOBOIHUKOB.
CaoiicTBa p—N-niepexoa. IlomynpoBogHUKOBBIE TPUOOPHI.

DNEeKTpUYECKUd TOK B PacTBOpax M pacIlaBax 3JIEKTPOJIUTOB. IJIEKTPOIUTHYECKAs
JTACCOLMALINS. DIIEKTPOIIHU3.

DIEKTpUYECKNN TOK B razax. CaMOCTOATENBbHBIM U HECAMOCTOSATENBbHBIN pa3psia. MoHus.
[1na3ma.

TexHuyeckue yCTpOMCTBA M IMPAKTUYECKOE IPUMEHEHHE: aMIIEpMETp, BOJIBTMETD,
peocTaT, HCTOYHUKHU TOKA, OJJIEKTPOHArpeBaTelbHblE MPUOOPHI, 3IIEKTPOOCBETUTEIIbHbIE
npuOOpbl, TEPMOMETP COIMPOTHUBIICHUS, BAKyyMHBIA IHOJ, TEPMHUCTOPHI U (HOTOPE3UCTOPHI,
ITOJTYTIPOBOJHUKOBBIN U0/, TAJIbBAHUKA.

Jlemoncmpayuu

M3mepeHne CUiIbl TOKa U HaIIPSKEHMUS.

3aBUCUMOCTh COINPOTHUBJICHUS LWIMHAPUYECKUX IPOBOJHUKOB OT JUIMHBI, ILJIOIIAIN
IIONIEPEYHOT0 CEYEHUS U MaTeEpHaa.

CMemaHHOe COeTMHEHUE ITPOBOAHUKOB.

[Ipsimoe u3MepeHue 3IIEKTPOABHXKYIIEH Cuibl. KOpOTKOE 3aMBIKaHHE TajdbBaHUYECKOTO
AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCHUMOCTb CONPOTUBIIEHUS METAJJIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB 3IAEKTPOIUTOB.

HckpoBoii pa3psil v MPOBOAUMOCTD BO3/1yXa.

OOHOCTOPOHHSISI MPOBOAUMOCTD TMOAA.

Yuenuueckuii saxcnepumenm, nabopamopmsvie padomul

N3ydeHne cMEmaHHOr0 COEIMHEHUS PEZUCTOPOB.

M3mepeHne  3JIEKTPOABMKYINEH CWIBI HCTOYHMKA TOKA M €ro  BHYTPEHHETO
COIIPOTHUBIICHUS.

HaOmnronenue snexktpoiusa.

MexnpeaMeTHbie CBA3H



Nzyuenne kypca ¢usuku 6a3zoBoro ypoBHsS B 10 kjacce OCyIIECTBISETCS C y4&€TOM
COJIep)KaTeNbHBIX MEXKIIPEAMETHBIX CBsI3€ C KypcamMH MaTeMaTUKH, OWOJIOTUH, XHUMHH,
reorpaduu ¥ TEXHOJIOTHH.

Meoicnpeomemnvle nonsmus, CBSI3aHHBIE C HW3YYEHHUEM METOJOB HAYYHOI'O ITO3HAHUS:
SBJICHUE, HAY4YHBIA (akT, IUNoTe3a, (U3ndecKkas BEIWYMHA, 3aKOH, TEOpHs, HaOJIOJEHUE,
HKCIIEPUMEHT, MOJIETMPOBAHUE, MOJIENb, U3MEPEHHE.

Mamemamuxa: pelieHne CUCTEMBl YpaBHEHHM, JnuHeiHas ¢QyHKuusA, mnapabona,
runepbona, ux rpaduKu U CBOWCTBA, TPUTOHOMETpUYECKHE (YHKUMU: CHHYC, KOCHHYC,
TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO, BEKTOPBI U UX MPOEKIUU HA
OCH KOOpPJMHAT, CII0KEHHE BEKTOPOB.

buonoecusa: Mmexannueckoe IBMXKEHHE B KMBOW npupoje, Aupdy3us, 0cMOC, TeII000MEH
KUBBIX OPTaHU3MOB (BUIBI TEIUIONEPEIaUH, TETJIOBOE PAaBHOBECHE), IIEKTPUUCCKUE SIBIICHUS B
JKMBOW TIPUPOJIE.

Xumusi: TUCKPETHOE CTPOEHHUE BEIECTBA, CTPOEHUE ATOMOB U MOJIEKYJ, MOJIb BELIECTBA,
MOJIIpHasi Macca, TEIUIOBbIE CBOWCTBA TBEPIBIX TEN, >KUIKOCTEH M Ta30B, DJEKTPHUECKHE
CBOMCTBA METAJUIOB, AIEKTPOIUTHUECKAs JUCCOLMALIMS, TaJbBaHUKA.

l'eocpagpus: BnaxXHOCTh BO3/1yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonozus: mpeodpazoBaHue ABUKEHUN C MCTIONIB30BAHUEM MEXaHU3MOB, YUET TPEHUS B
TE€XHHUKE, MOJIIMITHUKH, UCIOJIb30BAaHUE 3aKOHA COXPAaHEHUs MMITyJibca B TEXHHUKE (pakeTa,
BOAOMET W Jpyrue), ABUTaTellb BHYTPEHHErO CropaHus, MapoBas TypOuHa, OBITOBOM
XOJIOJIUITBHUK, KOHTUITUOHEP, TEXHOJIOTUHY TOJyUYeHHUsI COBPEMEHHBIX MaTepUajoB, B TOM UHCIE
HAaHOMATEepHaJioB, M  HAHOTEXHOJIOTMH,  JJIGKTpPOCTaTUYEeCKas  3alluTa, 3a3eMJICHHE
3IIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIA NPUHTEP, BJIEKTpPOHArpeBaTeNbHbIE MPUOOPHI,
3JIEKTPOOCBETUTENbHBIE TPUOOPHI, TAJIbBAHUKA.

11 KIIACC

Paznen 4. JaekTpoauHaMHUKa

Tema 3. Macnummnoe none. I1eKmpoMazHUMHAA UHOYKYUA

IlocTosiHHBIE MarHuThl. B3anMonelcTBHME NOCTOSHHBIX MAarHMTOB. Mar"uuTHoOeE IIOJI€.
Bekrop MarHuTHOM WHAYKUMH. [IpuHumn cynepnosuuuu MarHUTHBIX Tnosied. Jlunum
MarHuTHOM MHAYKUMU. KapTuHa TMHUI MarHUTHOW MHIYKIUHU TOJIS MOCTOSIHHBIX MAarHUTOB.

MarnutHOe nojie NpoBOAHMKA ¢ TOKOM. KapTWHa JIMHMM MHIYKIMM MarHATHOTO TOJIA
JUIMHHOTO MPSIMOTO MPOBOJHHUKA M 3aMKHYTOI'O KOJIBLIEBOTO IMPOBOJHMKA, KATYIIKH C TOKOM.
OmneiT Opcrena. BzaumoaeiicTBiue NpOBOAHUKOB C TOKOM.

Cuna Amnepa, €€ MOAYJIb U HalIpaBJICHHE.

Cuna JlopeHma, €€ MoAyJb M HampaBlieHuE. JIBW)KEHHE 3apsSKEHHOM YacTULbl B
OJIHOPOJTHOM MarHuTHOM mosie. PaboTa cuiel JlopeHiia.

SIBeHne ANEKTPOMAarHUTHOW MHAyKIMM. [IOTOK BeEkTOpa MarHMTHOM WHAYKLUU.
DNEeKTPOABMXKYLIAs CUJIA UHIYKUWU. 3aKOH 3JIEKTPOMarHuTHOW nHaykunu dapanes.



BuxpeBoe snekTpuyeckoe moje. DNEKTPOABHKYIIAs CHJIAa MHAYKIUU B INPOBOJHHKE,
JBUKYIIEMCSI IOCTYNaTENIbHO B OAHOPOIHOM MarHUTHOM II0JIE.

[IpaBuiio Jlenna.

NHIyKTUBHOCTG. fIBJIE€HNE CAMOMHAYKIUU. DIEKTPOBHKYILAs CHIIA CAMOUHIYKIUU.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DIEeKTPOMarHUTHOE TMOJIE.

TexHHuYecKue YyCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: IIOCTOSIHHBIE MAarHMTHI,
AIEKTPOMArHUTHI, AJEKTPOJBUIaTENlb, YCKOPUTEIN DSJIEMEHTAPHBIX YACTUL, HWHAYKIMOHHAs
eyYb.

Jlemoncmpayuu

OnsIT Opcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO MMyYKa MAarHUTHBIM MOJIEM.

JIvHUM UHAYKUWMYA MarHUTHOTO MOJIA.

B3aumopeiicTBue ABYyX IPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[erictBue cuibl JIopeHa Ha NOHBI SJIEKTPOJIUTA.

SBneHue 3NIeKTPOMAarHUTHOW UHYKLHUU.

IIpaBuno Jlenua.

3aBUCUMOCTD 3JEKTPOJIBHKYIIEH CHIIBI MHIYKIHUHA OT CKOPOCTH M3MEHEHUS MATHUTHOTO
MOTOKA.

SBneHue caMOMHIYKIIHH.

Yuenuueckuii sxcnepumenm, nabopamopmusvie pabomul

M3yueHne MarHuTHOTO IOJISl KaTyIIKH C TOKOM.

HccnenoBanne NEeHCTBHS MOCTOSSHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW WHTYKLUU.

Pa3znea 5. KosieOanusi v BOJIHBI

Tema 1. MexanuuecKkue u 31eKmpoOMAZHUNHbIE KOJ1€0AHUA

KonebarenbHast cucrtema. CBoOOAHBIE MexaHWYECKHe KojeOaHus. [apMoHUYecKue
koneOanus. Ilepuon, uwacrora, amrumryga u (aza koneOanuid. IIpyKUHHBII MasTHUK.
Marematnyeckuii MasTHUK. YpaBHEHHE TapMOHWYECKHX KosieOanuii. [IpeBpaimienue sHepruu
IPY TAPMOHUYECKUX KOJICOaHUSX.

Konebarenbupiii koHTYp. CBOOOAHBIE JJICKTPOMArHUTHBIE KoJieOaHUS B HJACATHHOM
KOJIeOATETbHOM KOHTYpe. AHAJIOTUS MEXIYy MEXaHHYECKUMHU U DJIEKTPOMarHUTHBIMU
kosnebanmsimu. Gopmyna TomcoHa. 3aK0H COXpaHEHHS SHEPTHH B HACATLHOM KOjIe0aTeTbHOM
KOHTYpE.

[IpencraBnenne o 3aTyxaromux KojaeOanusx. BeiHY)IeHHbIC MEXaHUYECKHUE KOJICOAHNS.
Pe3onanc. BoiHyX/1€HHbBIE AJIEKTPOMArHUTHBIE KOJIEOaHUSI.

ITepemennbiii TOk. CHHYCOMAQNBHBIA NIEPEMEHHBIA TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMIUIMTYTHOE U JEUCTBYIOIIEE 3HAUCHUE CUJIbI TOKA U HAITPSIAKEHUS.



Tparchopmarop. [Ipow3BoacTBO, Tepemadya W MOTPEOJICHUE JJICKTPUUECKOW HSHEPTHUU.
DKOJIOTUYECKUE PHUCKU MpH MPOU3BOJCTBE dJEKTpodHepruu. KynbTypa UCHIONB30BaHUS
AIEKTPOIHEPTUH B TTOBCETHEBHOM KU3HU.

TexHH4eckrue YCTpOMCTBA M MPAKTUUYECKOE MPUMEHEHHUE: JJICKTPUYECKUN 3BOHOK,
reHepaTop MEePEMEHHOr0 TOKa, JIMHUHU dJICKTponepeay.

Jlemoncmpayuu

HccnenoBanre napaMeTpoB KoJieO0ATeIbHOM CUCTEMBI (ITPYKUHHBIN UM MaTeMaTUYECKUI
MasITHUK).

HaGmronenne 3atyxaromux KojgeOaHuH.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

Halmronenue pezoHanca.

CB0OOOIHBIE AIIEKTPOMAarHUTHBIE KOJIEOAHUSI.

OcuumorpaMMbl  (3aBUCUMOCTH  CHJIBI  TOKa M HANpsDKEHUS OT BPEMEHH) IS
AIIEKTPOMArHUTHHIX KOJICOaHUM.

Pe3onaHc mpu mociienoBaTeIbHOM COCAMHEHUU PE3UCTOpA, KATYIIKH MHAYKTUBHOCTH M
KOHJIEHCATOpa.

Mopenb TUHUYU AIEKTPOTIIEPEAaUH.

Yuenuuecxuii sxcnepumenm, rabopamopHwle pabomuol

HccnenoBanre 3aBUCMMOCTH TIEPHOIa MAJIBIX KOJIeOaHUI Tpy3a Ha HUTH OT JJIMHBI HUTH
U Macchl Ipy3a.

HccnenoBanrie NEPEeMEHHOr0 TOKa B LENM W3 MOCIAEAOBATEIbHO COEAUHEHHBIX
KOHJICHCATOpa, KaTyIIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazHUmMHble 60JIHbL

Mexanuyeckue BOJIHBI, YCJIOBUA pacnpocTpanenus. [lepuoa. CkopocTh pacpoCcTpaHeHUS
u JuvHa BoJHBL. [lomepeuHble W TpojoJbHbIE BOJIHBL. MHTepdepeHuuss u audpakius
MEXaHUYECKNUX BOJIH.

3Byk. CkopocThb 3ByKa. [ poMKoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DONEKTPOMArHUTHBIE BOJHBI. Y CIOBUS M3IIYYEHHUS AJEKTPOMArHUTHBIX BOJH. B3ammHas
opueHTalus BekTopoB E, B, V B anexrpomarHuTHo# BoJsiHe. CBOMCTBA 3JIEKTPOMArHUTHBIX
BOJIH: OTpakKeHue, MpeoMieHue, mnoispusamnus, audpakius, uatepdepenius. CKoOpocTbh
AIIEKTPOMArHUTHBIX BOJIH.

[IIxasa 3M€KTPOMAarHUTHBIX BOJIH. [IpuMeHEHHE 3JIEKTPOMArHUTHBIX BOJH B TEXHUKE U
OBITY.

[TpyuHUMIIBI PaIMOCBS3U U TENEBUACHUSA. Pagnookanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPY KAIOIIEH CPEIbI.

TexHuyeckne ycTpoMCTBa M MPAKTHUYECKOE MPUMEHEHUE: MY3bIKAJIbHbIE MHCTPYMEHTHI,
yJIbTPa3ByKOBasi AUArHOCTUKA B TEXHUKE W MEAUIIMHE, pajap, PaauonpUEMHUK, TEIEBU30D,
anTeHHa, tenedon, CBU-nieun.

Jlemoncmpayuu



OOpazoBaHue U pacpoCTpaHEHNE TTOTICPEYHBIX U TIPOIOJILHBIX BOJIH.

KoneGmromeecs Te10 Kak HCTOUYHUK 3BYKa.

HaOmronenue oTpakeHus U IPEJIOMIICHHUS] MEXaHUYECKUX BOJIH.

Hab6monenue unrepdepenunu u audpakiuid MEXaHU4ECKUX BOJIH.

3BYKOBOM pE30HAHC.

HaOnronenne cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYJAOW M YacTOTOU
KOJIeOaHMil.

HccnenoBanre  CBOMCTB — DJIEKTPOMArHUTHBIX — BOJIH:  OTPAXKEHHUE, IPEIOMIICHHE,
noJisipu3anus, 1upakius, tHTepPepeHIus.

Tema 3. Onmuxa

['eomeTpuueckas ontuka. [IpsmonnHeitHOe pacipocTpaHEHUE CBETA B OJJHOPOIHOM Cpejie.
JIyu cBeta. TouyeuHbI HICTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHbI OTpakeHUsi cBera. I[locTpoeHue M300pa’keHUN B IIOCKOM
3epKae.

[Ipenomnenue cBeTta. 3akOHbl NpEJOMIICHHUS CBeTa. AOCOJIOTHBIM  TOKa3aTelb
npenomiieHus. [lomHoe BHyTpeHHee oTpakeHue. lIpeaenbHbI yroa MOJIHOTO BHYTPEHHETO
OTPAKECHMUS.

Hucnepcus ceera. CrnoxxHbIi cocTtaB Oenoro cseta. [er.

CoOuparonyie ¥ pacceuBaloImue JWH3bL. ToHKas juH3a. DOKYCHOE pACCTOSHHE U
ONTUYECKAs CUJia TOHKOU JIUH3BI. [TocTpoeHune n3o0paxeHuil B COOMPAIOIIUX U PACCEUBAIOIIINX
nuH3ax. DopMysa TOHKOM JIMH3BL. Y BETMUYCHUE, JaBAEMOE JIMH30M.

[Ipenenbl MpUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBass ontuka. Wurepdepenius cBera. KorepeHTHble HMCTOYHUKU. Y CIOBUA
HaAOJIOICHUS] MAKCUMYMOB 1 MUHUMYMOB B UHTEP(EPEHIITMOHHOM KapTUHE OT JABYX CHH(}A3ZHBIX
KOT€pPEHTHBIX UCTOUYHUKOB.

Hudpaxuus cpeta. [udpaxkuuonHas pemérka. YcioBue HaOIIOICHUS TJIaBHBIX
MaKCUMYMOB TP MaJICHUU MOHOXPOMAaTUYECKOTO CBETa Ha TU(PAKIIMOHHYIO PEIIETKY.

[Tonmspu3zanus ceera.

TexHuyeckue yCTpOWCTBA W MPaKTHUYECKOE NMPUMEHEHHE: OYKH, Jyma, ¢oToammapar,
MPOCKIIMOHHBIA amnmapaT, MHKPOCKOI, TEJIeCKON, BOJOKOHHAs ONTHKa, AU(paKIMOHHAas
pEMETKA, MOJISIPOUL.

Jlemoncmpayuu

[IpsiMONMHEHOE pacHpOCTPaHEHHE, OTPAXKEHHE W MpelomieHue cBera. OnTuyeckue
pUOOPHI.

[TonHOE BHYyTpeHHEE OTpakeHue. Moenb CBETOBOAA.

HccnenoBanue cBONCTB N300pakKeHU B JIMH3AX.

Mopenu Mukpockona, TeJecKkona.

Hab6mronenune naTepdepeninm cBera.

Habmronenue nudpakiuu ceera.



Halnronenue nucnepcuu cBera.

[Tomy4yenue ciekTpa ¢ MOMOIIbIO IPU3MBI.

[Tomydenue criekTpa ¢ TOMOIIbIO TU(PPAKINOHHON PEIIETKH.
Habmronenue nosisipuzanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopmusie pabomul
W3mepeHne nokasaTesns peJoMIIEHHs CTEKIIA.
HccnenoBanre CBOMCTB M300paKEHUI B JIMH3AX.
Habmronenue nucnepcuu cBera.

Pa3nesn 6. OCHOBBI CIeHIHAJIBHON TEOPUH OTHOCHTEILHOCTH

['panuubl MPUMEHUMOCTH KJIACCHMYECKOW MexaHuku. [locTymartel cnenwanbHOW TEOpUH
OTHOCUTEJIBHOCTU: HWHBAPUAHTHOCTb MOAYJISI CKOPOCTH CBETa B BaKyyMme, [PUHLHII
OTHOCUTEIBHOCTH DWHINTEIHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU U COKPAILCHHUE JIINHBI.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTULBI.

CBs13b MacChl C PHEPTUEN U UMITYJILCOM PEIIATUBUCTCKON YaCTHULIBI. DHEPIHUs ITOKOS.

Pazgen 7. KanToBasi pusuka

Tema 1. dnemenmol KBAHMOBOU ONMUKU

®otonsl. Popmyina Ilnanka cBsi3u sHEpruu GOTOHA C €0 YaCTOTOM. DHEPTUS U UMITYJIbC
doToHa.

OtkpeiTie U wuccienoBanue ¢otodpdexra. OmbiTel A. I'. CromeroBa. 3aKOHBI
dbotorddexra. YpaBuenue DitHireitHa aist potodaddexra. «Kpacnas rpanuna» hororddexra.

Jasnenue ceera. OnwiTel I1. H. JIeOenena.

XUMHUYECKOE IEHCTBUE CBETA.

TexHuueckue yCTpPOWCTBA W MPAKTHUECKOE NpUMEHEHHE: (POTOorNeMeHT, (OTOJATUHK,
CoJIHEUHasi ObaTapesi, CBeTOIUOI.

Jlemoncmpayuu

®o1or¢p(DHeKT Ha yCTAaHOBKE C IMHKOBOM MJIACTUHOM.

HccnenoBanue 3akoHOB BHEMTHETO (poTodddekTa.

Ceeroauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OnbiTel Pezepdopna mo paccesuuto o -uactuil. [lnaneraphas
mozenb aroma. [locrynarer bopa. U3nydenue u norsiomieHne (OTOHOB MpHU Mepexoje aroma ¢
OJIHOTO YpOBHSI 3HEpruM Ha JApyrod. Buael cnekTpoB. CHEKTp YpOBHEH HSHEPrUM aroma
BOJOPO/JIA.

BosiHoBBIE cBOMCcTBa yacTull. BonHsl ne bpoiinsa. KopnyckynspHO-BOJTHOBOM Tyalu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3TyUYCHHUE.



TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHME: CHEKTPAJIBHBIM aHAIN3
(ceKTpoCKoI), Ja3ep, KBAaHTOBBI KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopna.

Omnpenenenue JJIMHBI BOJIHBI JIa3epa.

HabGnronenue JIMHeHYaThIX CIEKTPOB U3ITyYEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmusvie pabomul

HaOGmronenue muHe9aToro crekTpa.

Tema 3. Amomnoe a0po

OKCHEpUMEHTBI,  JOKa3bIBAIOUIME  CJIOKHOCTh  CTpoeHHs  Anpa.  OTKpeITHE
pagnoakTuBHOCTH. OmnbITel  Pe3eppopra mno onpeneneHur0 cocTaBa PaguOaAKTUBHOIO
u3nyuyenus. CBoiicTBa anbda-, 6eTa-, raMmma-u3ilydeHus. BiausHue paaoakTUBHOCTH Ha KUBBIE
OpTaHU3MBI.

OTtkpeiTHE NpoTOHAa M HelTpoHa. Hykinonnas moxens sigpa ['eiizenOepra—lBaHEHKO.
3apsn saapa. MaccoBoe uncio sapa. M30Tormsl.

Anbda-pacnaa. DIEKTPOHHBI M MO3UTPOHHBIN Oera-pacnaj. I'aMMa-uziydeHue. 3aKoH
PaAMOAKTUBHOTO pacnaja.

OHeprus cBsA3M HYKJIOHOB B sifipe. SnepHbie cuibl. JlegekT Macchl sapa.

Snepnsbie peakuuu. [lenenue u cuHTe3 saep.

Anepubiii peaktop. TepmosnepHslii cuHte3. I[IpobiemMbl W TEPCHEKTUBBI  SAECPHOU
DHEPreTUKU. DKOJIOTHYECKUE aCIIEKTHI IACPHON SHEPTETUKH.

DOneMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

MeTob1 HaOIOIEHUS U PETHCTPAIMK 3JIEMEHTAPHBIX YaCTHUL.

@dyHIaMeHTalbHbIe B3aUMOJEHCTBUA. EAMHCTBO PU3NUecKOi KapTUHBI MUPA.

TexHuueckue ycTpoicTBa M MPAKTUUECKOE NMPUMEHEHHUE: J03UMETp, Kamepa BuibcoHa,
SJIEPHBINA PEaKTOp, aTOMHast bomoa.

Jlemoncmpayuu

Cu€TYrK MOHU3UPYIOIINX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

HccnenoBanre TpEKOB YacTHIL (110 TOTOBBIM (oTOrpadusim).

Pa3zgen 8. DiemMeHTBI ACTPOHOMUM U ACTPOPUIMKH

Otanbl  pa3BUTUA  acTpoHOMUHU. [lpukinanmHoe ©  MHUPOBO33PEHYECKOE 3HAYCHUE
aACTPOHOMMUH.

Bun 3B€3nH0r0 HeOa. Co3Be3nus, sipKkue 3BE3/bI, MJIAHETHI, UX BUANMOE JABHKEHUE.

ConneuyHas cucrema.

Connue. ConHeuHas akTUBHOCTb. Mctounuk sHeprun ComHua u 3BE31. 3BE3BI, HX
OCHOBHBIE XapaKTepUCTUKHU. [lnarpamma «CHEKTpaJIbHbIM KIACC — CBETUMOCTB». 3BE3.IbI
[JIABHOM MOCIEA0BATEIBHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTBbY» ISl 3BE3] IJIABHOU



nocJieoBaTeNbHOCTH. BHyTpeHHee crpoeHune 3BE3N. CoBpeMEHHBIE MPEACTABICHHUS O
IPOUCXO0XKJIEHNHU 1 3BOOIMU CoNHIIA U 3BE3/1. DTaIlbl )KM3HU 3BE3.

Mneunbiii Iyt — Hama [amaktuka. Ilomoxxenne n asmxenue Connua B ["amakTuke.
Turbl raakTuk. PaguoraiakTuku ¥ kBa3zapbl. YEpHBIE ABIPHI B iApaxX rajJakTHK.

Bcenennas. Pacmmpenne Bcenennoil. 3akoH XaO6ma. PazOeranme ramaktuk. Teopus
bosbmioro B3peiBa. PeMKTOBOE M3ITyYeHHE.

Macmrabnas crpykrypa Beenennoid. MeraranakTuka.

Hepeménnbie mpoOaemMbl aCTPOHOMUHU.

Yyenuueckue nabnooenus

HabmtoieHust HeBOOPYKEHHBIM IJ1a30M € HCIOIb30BAaHUEM KOMITBIOTEPHBIX MPUIIOKEHHM
JUTS OTIPEEIICHHS] TIOJI0KEHHSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO 1aTy: OCHOBHBIE CO3BE3US
CeBepHOro nosymapus 1 spKue 3BE3/bI.

Hab6mronenus B Teneckon JlyHsl, manet, Mneunoro [lytu.

O6o0maromiee MOBTOPEHUE

Ponp ¢Gu3uKkM U acTpOHOMUU B DKOHOMHUYECKOM, TEXHOJOTMYECKOM, COIMaIbHOM U
TUYECKON cdepax AesITEIIbHOCTU 4YEJIOBEKa, POJb U MECTO (PU3UKH U AaCTPOHOMHUHU B
COBPEMEHHOM Hay4YHOW KapTUHE MHUpa, poJib (U3UYECKOM Teopuu B (POPMUPOBAHUU
MPEACTaBICHUH O (PU3UYECKON KapTHHE MHpa, MeCTO (U3HUYECKOW KapTHHBI MHpa B 00IIeM
Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IIPUPOJIE.

MexnpeaMeTHbie CBSI3H

N3yuenne kypca ¢usuku 0a3oBoro ypoBHS B 11 kiacce OCYIIECTBISIETCA C YYETOM
COZIEpKATEIbHBIX MEXIIPEAMETHBIX CBSi3ed C KypcaMHd MAaT€MaTHKH, OWOJIOTUM, XWMHH,
reorpaduu ¥ TEXHOJOTHH.

Meoicnpeomemnovle nonsamus, CBSI3aHHBIE C W3YYEHHMEM METOJOB HAYYHOI'O IO3HAHUS:
SBJICHHE, Hay4yHbIi (akT, runores3a, (pusmyeckas BeIUYMHA, 3aKOH, TEOpus, HaOIOJIECHHE,
DKCHEPUMEHT, MOAEIUPOBAHUE, MOJEIb, U3MEPEHHE.

Mamemamuxa: peumieHre CUCTEMbl ypaBHEHUH, TPUTOHOMETpHUECKHE (DYHKLUUU: CHHYC,
KOCHHYC, TaHT'€HC, KOTAHI€HC, OCHOBHOE€ TPUI'OHOMETPUYECKOE TOXKIECTBO, BEKTOPbI U HX
IPOEKIMU Ha OCHU KOOPJIMHAT, CJIOXEHUE BEKTOPOB, MPOU3BOJHBIE 3JIEMEHTAPHBIX (DYHKIIHA,
MPU3HAKH MO00US TPEYTOJIbHUKOB, ONPEEICHHE IIOIIAN IIIOCKUX puryp u oobéma ted.

buonoeusa: »nexkrpuyeckue SBIEHUS B KUBOM MpUpOJE, KoyieOaTelabHbIE JBUXEHHUS B
KUBOM IIPUPOAE, ONTHUUYECKUE SIBIICHUS B JKUBOW MPUPOJE, ACUCTBUE pAaAHallh Ha KUBBIC
OPTaHU3MBI.

Xumusi: CTPOEHHME aTOMOB W MOJEKYJ, KPUCTAIUIMYECKAS CTPYKTypa TBEPABIX TEN,
MeXaHU3Mbl 00pa30BaHUs KPUCTAIMYECKON PEIETKY, CIEKTPAIbHBIA aHaU3.

I'eoepagpus: mMarHUTHBIE MONIOCAa 3€MJIM, 3aJIe)KH MAarHUTHBIX pya, POTOCHEMKA 3eMHOMN
IIOBEPXHOCTH, IIPEACKA3AHUE 3EMIIETPSICEHNN.



Texnonocus.: JIMHAXA DICKTPOIEPENad, T€HEPATOP MEPEMEHHOIO TOKA, JJIEKTPOIBUTATEID,
UHAYKIIMOHHAS Te4yb, pajap, paauoNpHEMHHK, TEIEBU30p, aHTeHHa, TenedoH, CBY-meus,
POEKIMOHHBIN amnmnapaT, BOJJOKOHHAs ONTHKA, COJIHEYHAas OaTapes.



INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJJHEI'O OBIIET'O OBPA3OBAHMUA

OcBoenue yuyeOHoOro npeamera «®du3nka» Ha ypoOBHE CpeaHEro oOmero oOpa3oBaHHUS
(0a30BBIi  ypOBEHb) JIOIDKHO OO0ECIEYUTh JIOCTHKECHHE CIEAYIOMUX  JHMYHOCTHBIX,
MEeTarpeIMEeTHBIX U MPEIMETHBIX 00pa30BaTeIbHbBIX PE3YIIbTATOB.

JIMYHOCTHBIE PE3YJbTATDBI

JIn4HOCTHBIE pe3yJIbTaThl OCBOEHUSA y4eOHOro mpeamera «DU3HMKa» JODKHBI OTpa)kaTh
TOTOBHOCTh U CIIOCOOHOCTh OOYHYAIOIINXCS PYKOBOJICTBOBATHCA CHOPMHUPOBAHHON BHYTpPEHHEH
MO3UIIMEH JIMYHOCTH, CHCTEMOM IIEHHOCTHBIX OpPUEHTAIMH, TMO3UTHUBHBIX BHYTPEHHUX
yOeXKIEHNW, COOTBETCTBYIOIINX TPATUIIMOHHBIM IIEHHOCTSIM POCCHHMCKOTO OOIIEecTBa,
pacIIMpeHne >KU3HEHHOTO OIbITa W OIbITa JACATEIHPHOCTA B MPOIECCE PeaTM3aIlii OCHOBHBIX
HaIpaBJICHUI BOCIHUTATEILHOMN JACSITEIBHOCTH, B TOM UUCJIE B YaCTH:

1) rpaxaaHCKOro BOCIIMTAHMS:

COPMHUPOBAHHOCTh TPAXKTAHCKOW TMO3WIMHM OOydYaromerocs Kak akTHBHOTO |
OTBETCTBEHHOTO WICHA POCCHICKOTO OOIIECTBA;

MPUHATHE TPAJAWIIMOHHBIX OOIIEYCIIOBEUYSCKUX TyYMAHUCTHYCCKUX W JIEMOKPATHUCCKUX
IICHHOCTEH;

TOTOBHOCTh BECTHM COBMECTHYIO JCSTEIBHOCTh B MHTEpPECax TPa)KJTaHCKOTO OOIIeCcTBa,
y4acTBOBaTh B CAMOYITPaBJICHUHU B 00pa30BaTeILHON OpraHU3allny;

yMEHHE B3aWMOJCHCTBOBATh C COIMMAIBHBIMM HWHCTUTYTAMH B COOTBETCTBHH C HX
GyHKIUSIMU ¥ HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOUN U BOJIOHTEPCKOM NIEATETLHOCTH;

2) NaTPHOTHYECKOT0 BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTh POCCUUCKOMN TPaXKTAHCKON MACHTUYHOCTH, TAaTPUOTU3MA;

IIEHHOCTHOE OTHOIIICHHE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHIKEHHUSM POCCHHCKUX
y4€HBIX B 00J7aCTH (PU3UKHU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS:

c(hOpPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYCCKOTO TTOBEACHUS;

CIIOCOOHOCTh OIICHWBATh CUTYAIMIO0 W MPUHUMATH OCO3HAHHBIC PEIICHHS, OPUECHTUPYSCH
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH, B TOM YHCJIC B IEATEILHOCTH YUEHOTO;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

4) 3¢TeTHYECKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOLIEHUE K MUPY, BKIIIOYAsl 3CTETUKY HAYYHOTO TBOPUYECTBA, PUCYIIETO
dbu3nYecKoi HayKe;

5) TpyA0BOT0 BOCIIUTAHUSI:



WHTEpPEC K pa3muuHbiM cdepam npodhecCUOHATBHOW IeATEIPHOCTH, B TOM YHCIE
CBSI3aHHBIM ¢ (U3WKOM W TEXHHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBLIN BBIOOp Oymymiei
npodeccun u peaan30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL,

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHMIO U caMOOOpa30BaHUIO B 00JacTh (PU3HKU Ha
MPOTSHKEHUN BCEH KU3HM;

6) IKOJIOrHYeCKOr0 BOCIIUTAHMS

c(hOPMHPOBAHHOCTh JKOJIOTHYECKOW KYJIBTYpPhl, OCO3HAHHE TJIOOATHHOTO XapakTepa
AKOJIOTHYECKUX TTPOOJIeM;

MJJAHUPOBAHUE W OCYIIECTBIICHHE JEHCTBHI B OKPY)KAIOIICH Cpele Ha OCHOBE 3HAHUS
1ejel yCTOMYMBOTO Pa3BUTHS YEJIOBEUSCTBA;

pacIIMpEeHUe ONbITa JESITCIBHOCTH JSKOJOTHYECKON HAIMpaBIECHHOCTH Ha OCHOBE
UMEIOIINXCS 3HAHWUH 110 (PHU3HUKE;

7) HEHHOCTH HAYYHOI'0 MO3HAHMSA:

c(hOPMHUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTHS HU3NUECKON HAYKH,

OCO3HAHHE IIEHHOCTH HAYYHOU ACATEIHHOCTH, TOTOBHOCTH B TIPOIIECCe U3yUYCHHS (PU3UKU
OCYIIECTBIISATH MMPOCKTHYIO M MCCIICIOBATENBCKYIO AEATEILHOCTh HHAUBUIYATBHO U B TPYIIIIC.

METAINIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBUS
ba3oBble Jlornueckue JaeiicTBUA:

CaMOCTOSITENIbHO (pOPMYJIUPOBATh W aKTyaJu3UpOBaTh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONPEICIIATh LEN ICATEIbHOCTH, 3aJ1aBaTh apaMeTPbl U KPUTEPUH UX JOCTHKEHHUS;

BBISBJISITH 3aKOHOMEPHOCTH U IIPOTHUBOPEUHS B PACCMaTPHUBACMBbIX (PU3MUCCKUX SBIICHHSX;

pa3pabarbiBaTh IJIaH PEIICHUS MPOOJIEMBI C YUETOM aHaIK3a UMEIOIITUXCST MaTepHaTbHBIX
Y HEMATEepUAIBHBIX PECYPCOB;

BHOCUTHb KOPPEKTUBBI B JIE€SITEIBHOCTh, OLCHUBATH COOTBETCTBHUE PE3YyJIbTATOB LEISM,
OLICHUBATh PUCKU MOCJIECACTBUN NEATEILHOCTH;

KOOPJIMHUPOBATh M BBINOJHATH Pa0OTy B YCIOBUSX PEATbHOTO, BUPTYAJIBbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICUCTBUS,

pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOJIEM.
ba3oBble uccienoBarebCKue JAeiicTBHA.

BJIAJICTh HAYYHOU TEPMHUHOJIOTHEH, KIIOUEBBHIMU TIOHSITHSAMU M MeTOAamMH (PU3ndecKoin
HAyKHU;

BJIaJICTh HAaBBIKAMHM Y4EOHO-MCCIIEIOBATEIHCKOW W MPOCKTHOM AEATEIBHOCTH B 00JacTH
(bU3UKH, CIIOCOOHOCTBIO W TOTOBHOCTBIO K CaMOCTOSITEJIbHOMY IIOMCKY METOJIOB PEIICHUS
3a/1a4 (U3HUECKOTO COAEPKaHUS, TPUMEHEHUIO PA3IMYHBIX METO/IOB MTO3HAHNS,



BJIQ/IETh BHUJAMHU JACSITEIPHOCTH IO TOJYYEHHUIO HOBOTO 3HAHHS, €r0 HMHTEPIpETaIuH,
npeoOpa3oBaHMI0O W MPUMEHEHHUIO B PA3IUYHBIX YYEOHBIX CHUTyallusX, B TOM YHCIE NpU
CO3JJaHUU YUEOHBIX TPOCKTOB B 001aCTH (PU3UKH;

BBISIBJISAITh MIPUYMHHO-CJICJICTBEHHBIE CBSI3M M aKTyaJM3UPOBATh 3a/layy, BBIJBUTATh
runoTesy €€ pelieHusl, HaXOJUTh apryMEHThl JJIsl JIOKa3aTelIbCcTBa CBOUX YTBEP)KICHUI,
3aJ1aBaTh MapaMeTpbl U KPUTEPUH PEIICHUS;

aHAJIM3UPOBAaTh IMOJIyYCHHbIE B XOJE€ pEIHICHUA 3aJayd pe3yJbTaThl, KPUTHYECKU
OIICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH M3MEHEHUE B HOBBIX YCIIOBHSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJayl B 0Opa30BaTENIbHOM JEATEIbHOCTH, B
TOM YHCIIC TIPU U3yUYeHUU (PU3UKH;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

YMETh NMEPEHOCUTH 3HAHUS N0 (PU3HUKE B MPAKTUUECKYIO 00IaCTh KUZHEACSITEIbHOCTH;

YMETh UHTETPUPOBAThH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 001acTei;

BBIJIBUTATh HOBBIC UJICH, NPEIaraTh OpUrHHAIbHBIC MTOAXObl U PEIICHUS,

CTaBUTH MPOOJIEMBI U 33/1a49H, IOy CKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

Pa6ora ¢ unpopmaumeii:

BJIQ/IETh HABBIKAMU TMONy4YeHUS MHPOpMAIH (PU3NIECKOTO COACPKAHUS U3 MCTOYHHUKOB
pa3HbIX THIOB, CaMOCTOSITEIbHO OCYLIECTBJIATh IOMCK, aHalIM3, CHUCTEMAaTU3alUI0 U
WHTEpHIpETani0 HHOPMAIIMK PA3TINYHBIX BUOB U HOPM MPEACTABICHUS;

OLIEHWBAThH JOCTOBEPHOCTH HH(OpMAIIHH;

UCTIONb30BaTh CpelNCcTBa WH(MOPMALMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJIOTUH B
pelIeHN KOTHUTHBHBIX, KOMMYHUKATUBHBIX W OPraHU3alMOHHBIX 3a/Jad C COOJIOJIEHUEM
TpeOOBaHMI SPrOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTUEHBI, PECYpCOCOEPEKEHNs, TPABOBBIX U
ATUYECKUX HOPM, HOPM UH(GOPMAITMOHHON O€30MTaCHOCTH;

CO3/1aBaTh TEKCThI (DU3MUECKOTO COJCpXKAHUS B pa3NUYHBIX (opMarax ¢ Yy4&ToM
Ha3HaueHUs UHQOpMAMKU W UEIEBOM ayJuTOpUH, BbIOMpas ONTUMAJIbHYIO (opmy
MPEICTABIICHUS U BU3yaJIU3aIUH.

KoMMyHUKAaTHBHBIC YHUBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:
OCYILIECTBIIATH OOIIEHUE HA ypOoKaxX (PU3HKK U BO BHEYPOUHOU JESATEIHLHOCTH;
pacno3HaBaTh MPEANOCHUIKNA KOHMDIUKTHBIX CUTYalUd U CMATYATh KOH(MIUKTHI;
Pa3BEPHYTO M JIOTUYHO M3JIaraTb CBOK TOYKY 3pPEHUS C HCIOJIB30BAHHEM S3BIKOBBIX
CpEICTB;
MMOHMMATh M UCIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW ¥ UHAUBUTyaTbHON pabOTHI;
BBIOMPATh TEMATHKy W METOJAbl COBMECTHBIX JEUCTBUI C y4€TOM OOIIMMX WHTEPECOB U
BO3MOKHOCTEH Ka)KJ0ro 4JieHa KOJJICKTHBA,
MIPUHUMATh LEIM COBMECTHOM JAEATEIIbHOCTH, OPraHW30BBIBATH W KOOPJIMHUPOBATH
JNIEUCTBUS 10 €€ HOCTHIKEHUIO: COCTABIIATH IUIAH JIEUCTBUN, PACHPEAEIATh POJU C YYETOM
MHEHHMI y4aCTHUKOB, 00CYKJIaTh pe3yJIbTaThl COBMECTHOM pabOTHI;



OLIEHMBATh KA4€CTBO CBOETO BKJIAJla U KaXIOT0 YYaCTHUKA KOMaH/Ibl B OOIIUN pe3ynbTatr
10 pa3pabOTaHHBIM KPUTEPUSIM;

npejyiaraTb HOBBIE MPOEKTHI, OIEHUBATh UACH C MO3UIMH HOBHU3HBI, OPUTHHAIBHOCTH,
NPaKTUYECKON 3HAUUMOCTH;

OCYWIECTBIIATh TO3UTHUBHOE CTPATETHMUYECKOE TIIOBEJACHUE B PA3JIMYHBIX CUTYaIUsX,
IPOSIBIISITH TBOPUECTBO M BOOOpakKEHHE, ObITH MHUIIMATUBHBIM.

PerynsiTuBHbIE YHMBeEpCcaJbHbIE YueOHbIe JeiiCTBUSA
Camoopranusanus:

CaMOCTOSITEJIbHO OCYIIIECTBIISITh MO3HABATENIBHYIO JEATECIBHOCTh B 00JaCTH (DU3UKU U
aCTPOHOMMH, BBISIBIIATH MPOOJIEMBI, CTABUTh U (POPMYTUPOBATH COOCTBEHHBIC 3a]aUH;

CaMOCTOSITEJIbHO COCTABJISITh IUIAH PEUICHUs PAacYETHBIX M KAYECTBEHHBIX 3aj1ay, IUIaH
BBITIOJIHEHUS TPAKTUYECKOM pPabOThl € Y4€TOM UMEIOIIUXCS PECYypCcoB, COOCTBEHHBIX
BO3MOKHOCTEMN U MPEATNIOYTEHNN;

JlaBaTh OILICHKY HOBBIM CUTYaIIUsIM;

pacuupsiTh paMKu y4eOHOTro MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUTCHUMH;

JienaTh OCO3HAHHBIN BBHIOOp, apryMEHTHpPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
peuieHue;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

criocoOCTBOBaTh (POPMHUPOBAHUIO M TPOSIBICHUIO HPYIULIMM B 00gacTH (U3UKH,
MOCTOSIHHO TIOBBINIATH CBOM 00pa30BaTENbHBIN U KYJIBTYPHBINA YPOBEHbD.
CaMOKOHTPOJIb, SMOLMOHAJIbHBIH HHTEJJIEKT:

JlaBaTh OLICHKY HOBBIM CHUTYallMsiM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb, OLEHUBATh
COOTBETCTBHUE PE3YJIbTATOB LEISIM;

BJIaJICTh HABbIKAMU TMO3HABATEIBHON pediekcun KaKk 0CO3HaHUsI COBEPIIAEMbIX JEHCTBUI
Y MBICJIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUM;

UCITIOJIB30BATh IPUEMBI pedIeKCHUU TSI OIIEHKH CUTYallid, BEIOOpa BEPHOTO PEIICHUS;

YMETh OLICHMBATh PUCKU U CBOEBPEMEHHO MPUHUMATH PEIICHUS TI0 UX CHIKCHUIO;

MPUHUMATh MOTUBBI U apTYMEHTBI IPYTUX TIPU aHAJIU3€E PE3yJIbTaTOB JACATEILHOCTH;

MPUHUMATh Ce0s1, TOHUMAas CBOM HEJOCTATKU U JJOCTOMHCTBA,

MPUHUMATh MOTHBBI U apPTYMEHTHI IPYTUX TPU aHATIU3€ PE3YIbTaTOB ICATEIbHOCTH;

MPU3HABATh CBOE MPABO M MPABO JPYTUX HA OMIMOKH.

B mporiecce nocTuKEHMs] TUYHOCTHBIX PE3YyJIbTATOB OCBOCHHUSI MPOTPaMMbl MO (hU3UKE
JUIL  YPOBHSI CpeaHero oOmiero oOpa3oBaHUS y OOYYarOUIUMXCSl COBEPIICHCTBYETCS
AMOIMOHAIILHBIN UHTEIJIEKT, IPEANOIararonmi copMuUpOBaHHOCTD:

CaMOCO3HAHUS, BKJIIOUAIOIIEr0 CIIOCOOHOCTh TOHUMATh CBOE 3MOIMOHATIBHOE COCTOSIHHE,
BUJICTh HAIIPaBJICHUS PA3BUTHSI COOCTBEHHOW ASMOIMOHAIBLHON Cdephl, OBITh YBEPEHHBIM B
cebe;



caMOperyJINpOBaHus, BKJIFOYAIOLIETO CaMOKOHTpOJIb, YMEHHE IIPUHAMATh
OTBETCTBEHHOCTh 3a CBOE IOBEJCHHE, CIOCOOHOCTh aJalTUPOBATHCA K 3MOLMOHAIBHBIM
U3MEHEHUSIM U MPOSIBISITh THOKOCTD, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHUBALIMM, BKIIOYAIOLICH CTPEMIICHHE K IOCTMIKEHHMIO LIEJIM U YCIEXY,
ONTUMHU3M, HUHULIMATUBHOCTh, YMEHUE IEUCTBOBATH UCXO/S U3 CBOMX BO3MOKHOCTEN;

IMMATHH, BKJIOYAIOMIEH CMOCOOHOCTh MOHMMATH SMOIMOHAIBHOE COCTOSIHHE APYTHUX,
YUUTBIBATH €r0 TMpPU  OCYIIECTBIEHUWU OOIIEHHUSA, CIOCOOHOCTh K COYYBCTBUIO U
COIIEPEKUBAHMUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOIIHUX CIIOCOOHOCTh BBICTpAaUBaTh OTHOLUEHUS C APYTUMU
JTHOABMU, 3a00TUTHCS, IPOSBIATH UHTEPEC U pa3peiiaTh KOHQIUKTHI.

HPEAMETHBIE PE3YJIBTATBI

K koniy o0yuenus B 10 kJiacce npeamMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE JIOJKHBI
oTpaxkaTh C(HOPMUPOBAHHOCTD y 00YUAIOIIUXCS YMEHUI:

JIEMOHCTPUPOBATh HA MPUMEPax PoJib U MeCTO (PU3uMKU B (POPMUPOBAHUU COBPEMEHHOM
HAay4YHOW KApTUHBI MUpPA, B PA3BUTUH COBPEMEHHOW TEXHHKU U TEXHOJOTHM, B MPAKTUYECKOU
JICATEIILHOCTH JIFO/ICH;

YUYUTHIBATh TPAHUIIBl MPUMEHEHUS HW3YYEHHBIX (U3UYECKUX MOJENIeH: MarepualibHas
TOYKa, MHEpIIUANIbHASL CUCTEeMa OTCcuéra, abCOIIOTHO TBEPIOE TENO, UJICATBHBIN ra3, MOACIU
CTPOEHHUS Ta30B, )KUAKOCTEH U TBEPABIX TEJ, TOUYCUHBIW AJEKTPUUYECKUN 3aps] IPU PELICHUU
dbuznyeckux 3aaad;

pacrio3HaBaTh (pu3nueckue sBJICHUS (TIPOLIECChl) U OOBSICHATH UX HA OCHOBE 3aKOHOB
MEXAHUKH, MOJICKYJISIPHO-KUHETHYECKOM TEOPUU CTPOEHHUS BEIIECTBA M AJIEKTPOJIMHAMUKU:
pPaBHOMEpPHOE M PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE ABW)XEHHE, CBOOOTHOE TMajeHUE Te,
JBIDKEHUE 10 OKPYXHOCTH, WHepUHs, B3aumojnenctBue Teiu, auddysus, OpOyHOBCKOE
JBI)KCHUE, CTPOCHUE KUJKOCTEH W TBEPABIX TeJ, U3MEHEHHE 00bEMa TeNl MpPU HArpeBaHUU
(OXJaXxxJeHUN), TEIJIOBOE paBHOBECHE, UCTIApEHUE, KOHJEH AU, TUIaBICHHE, KpUCTAJUTU3aus,
KUIICHUE, BJIAXXHOCTh BO3/1yXa, MOBBIIICHUE JABJICHUS Ta3a MPU €r0 HArPEBAaHUU B 3aKPBITOM
COCyJle, CBA3b MEXKIY IapaMeTpaMH COCTOSHHMS Ta3a B M3O0MPOLECCAX, IEKTPU3ALUS TE,
B3aMMO/ICCTBUE 3aPSJI0B;

OMUCHIBATh MEXAHUYECKOE JBH)KCHHUE, UCIONb3ys (PU3MUYECKHUE BEIMYMHBI: KOOpPJMUHATA,
yTh, MEPEMENIEHNE, CKOPOCTh, YCKOPEHHE, Macca TeJa, CUJIa, UMITYJIbC TeJla, KHHETHUYECKas
DHEpPrus, TOTCHIMAJbHAS DHEPTUs, MEXaHWueckas padoTa, MEXaHHYeCKash MOIHOCTh; IMPHU
OTMMCAaHWUM TPABWIHHO TPAKTOBaTh (PU3UYECKHA CMBICT HCIOJIB3YEMBIX BEJIWYWH, WX
0003HAaYEHHUS U €TUHULIbI, HAXOAUTH (POPMYJIbI, CBS3BIBAIOIINE JAaHHYIO (PU3HUUECKYIO BEIUUUHY
C APYTMMH BEJIUYHHAMU;

ONMUCBHIBATh M3YyUYECHHBIE TEIJIOBBIE CBOMCTBA TEN M TEIUIOBBIE SIBJICHHS, HCIIONb3YS
dbu3nYecKue BEIWYWHBI: JaBJICHWE Trasza, TeMmIeparypa, CpefHss KWHETWYeCKas JHEeprus
Xa0TUYECKOrO0 JBHMXKEHHUSI MOJIEKYJ, CPEAHEKBAAPATUYHAS CKOPOCTb MOJEKYJ, KOJIUYECTBO



TEIUIOThI, BHYTPEHHSISI SHEPTUs, padoTa raza, KO3(PQPUIMEHT MOJE3HOTO JEHCTBUS TEILIOBOTO
JBUTATENS; TPU OINUCAHUHM TMPABWIBHO TPAKTOBaTh (PU3UYECKHI CMBICT HCIOIB3YEMBIX
BEJIMYMH, WX OOO3HAYEHUS U EAWHUIIBI, HAXOAUTh (OPMYJBI, CBSA3BIBAIOIINE JaHHYIO
(bU3MYECKyI0 BEIMUHUHY C IPYTUMH BEJIUUHUHAM;

ONMUCHIBATh M3YYEHHBIC SJICKTPUYECKHE CBOMCTBA BEIIECTBA M AJIEKTPUUYECKUE SIBJICHUS
(TIporIeCChI), UCTIONB3YS (PU3UIECKHUE BETMUUHBI: DJICKTPUUECKHUMA 3apsil, JICKTPUUECKOE TOJIe,
HANpsHOKEHHOCTh  TOJIsI, IOTEHLHMAaJ, pPa3HOCTh IOTEHUMAJOB; I[P OMNHCAHUU MPABHIBHO
TPakTOBaTh (PU3MUECKUI CMBICH HCIOJIb3YEeMbIX BEJIMYMH, UX OOO3HAYCHUS WU €IUHUIIBL
yKa3bIBaTh (POPMYJIbl, CBA3BIBAIOLINE JAHHYIO (PU3UUYECKYIO BEJIMUMHY C IPYTUMU BEIMYUHAMU;

aHaJIM3UPOBaTh (PU3MUECKHE MPOLECChl U SIBICHUSA, UCMONb3Yysl (PU3NUECKHE 3aKOHBI U
OPUHIUIBL: 3aKOH BcemupHoro tsarotenus, |, Il u |1l 3akonsl HproToHa, 3aKk0H coxpaHeHus
MEXaHUYECKOUN SHEPTUH, 3aKOH COXPAHEHHSI UMITYJIbCA, IPUHIUI CYNEPIIO3UIIMK CHJI, TPUHIUI
paBHOIIpaBUs HMHEPLUAIBHBIX CHCTEM OTCYETA, MOJIEKYJISIPHO-KUHETUYECKYI0 TEOPHIO
CTPOEHHs BEILECTBA, Ia30BbIE 3aKOHBI, CBSI3b CPEIHEW KHHETHUYECKOW 3HEPTUU TEIUIOBOIO
JBUKEHUS MOJIEKYJI C a0COJIFOTHOM TeMIIepaTypoil, MepBbId 3aKOH TEPMOJMHAMHKHU, 3aKOH
COXpaHEHUsl BJEKTPUYECKOro 3apsina, 3akoH KyioHa, mpu 3TOM pa3inyaTh CIOBECHYIO
GbOpMYJIMPOBKY 3aKOHA, €r0 MAaTeMaTHYECKOE BBIPAXKEHUE U YCJIOBUS (TpaHMIlbI, O0JAcTH)
IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE TIPUHLIUIIBI IEHCTBUS MAIllMH, TPUOOPOB U TEXHUUECKUX YCTPOUCTB;
pasnuyaTh yCIOBUs UX 0€30MMaCHOIO UCIOIb30BAHUS B IOBCEIHEBHOW KU3HH;

BBINIOJIHATh JKCIIEPUMEHTHI MO HCCIEI0BAHUIO (PU3NYECKUX SIBJICHUH M MPOLIECCOB C
UCIIOJIb30BaHUEM TPAMBIX U  KOCBEHHBIX H3MEpPEHHH, Mpu 3ToM  (POpMyJIUpOBATH
npobieMy/3agady H THUIOTE3y Y4eOHOTO OKCIEePUMEHTa, COOHMpaTh YCTAHOBKY W3
peJI0AKEHHOT0 000pyAOBaHNUS, TIPOBOAUTH OMBIT U (POPMYIHPOBATH BHIBOBL;

OCYUIECTBJISATh MPSAMbIE M KOCBEHHbIE H3MEpEHUs (U3HYECKUX BEIWYUH, MPU STOM
BBIOMPATh ONTUMAJIbHBIA CIIOCO0 M3MEPEHUsI U MCHOJb30BaTh M3BECTHBIE METOJbI OLICHKH
MOrPENTHOCTEN U3MEPEHHU;

UCCIIEIOBaTh 3aBUCUMOCTH MEXAYy (U3NYECKUMHU BEJIMYMHAMHU C HCIOJIb30BAaHUEM
OpsIMBIX M3MEPEHUM, MPU 3TOM KOHCTPYUPOBATh YCTAaHOBKY, (DUKCHUPOBATh pPE3YJbTAaThl
MOJIYYEHHOU 3aBUCUMOCTH (PU3NYECKUX BEIMYMH B BUJE TaOMUIl U rpaUKOB, JeNIaTh BbIBOIbI
10 pe3yJbTaTaM UCCIIEeI0BaHNUS;

coOmoaath mpaBuiia 0€30MacHOro TpyJa IMPH TMPOBEACHHWU HCCIEAOBAaHUNA B paMKax
y4eOHOTO SKCIEPUMEHTa, Yy4eOHO-HUCCIEIOBATEIbCKOM U MPOEKTHOM JEATEIBHOCTH C
UCIIOJIb30BAHUEM U3MEPUTENBbHBIX YCTPONUCTB U J1a00PaTOPHOTO 000pYAOBaAHUS;

pemarh pacu€THble 3a7aud C SIBHO 3aJaHHOM (QU3WYECKOW MOJEINbI0, HCHOJb3Ys
¢u3znyecKkre 3aKOHbI U MPUHIIUIBI, HA OCHOBE aHAJN3a yCIOBUS 3a7]a4ui BEIOUPATh GU3UUYECKYIO
MOJieIb, BBIAETATH (PU3UUECKHE BETUYMHBI U (POpPMYJIbI, HEOOXOAUMbIE aJsi €€ peleHus,
IPOBOAUTD PACcUEThl U OLIEHWBATH PEALHOCTD MOJyYEHHOTO 3HAUYCHUS (DU3HUECKON BEIUYUHBL;



pelarh KaueCTBEHHbIE 3aJay: BBICTPAWBATH JOTMYECKH HENPOTUBOPEYHMBYIO LIETIOUYKY
paccyXIeHUM C OMOPOil Ha N3YUCHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3UYECKUE SBIICHUS;

UCIIOJIB30BaTh TMPH PEIICHHMH YYEeOHbIX 3aJad COBPEMEHHbIE HWH(OPMAIMOHHbBIE
TEXHOJIOTUM JIJISl TIOMCKA, CTPYKTYpUPOBAHUS, UHTEPIPETALMA U TPEJCTABICHUS YYEeOHOU U
HAyYHO-TIOMYJISIPHOW HMH(OpMaIMK, TOJYYEHHOW W3 Pa3IMYHBIX HCTOYHHKOB, KPUTHYECKHU
aHAJIM3UPOBAThH MOIyYaeMyI0 HH(OPMALIHUIO;

IPUBOJUTH MPUMEPHI BKJIaJa POCCUUCKUX U 3apyOEKHBIX yUEHBIX-(DU3UKOB B Pa3BUTHE
HayKH, 0OBSCHEHUE MTPOILIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKHU U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (U3MKEe B TOBCEIHEBHOM JKWU3HHM IS
oOecrnieueHns 0€30MaCHOCTH IpU OOpallleHUU ¢ NpUOOpaMu U TEXHUYECKUMH yCTPOMCTBAMH,
JUISL COXpPaHEHUS 310POBbSl U COOJIIOIEHHSI HOPM SKOJOTMYECKOIO MOBEJICHUS B OKPY’KaroIIen
cpene;

paboTaTh B IPYIIIE C BHIMOJIHEHUEM PA3INYHBIX COLUANBHBIX POJIEH, IJIaHUPOBATh padoTy
IpyNINbl, palUOHAIbHO pacHpeneisaTh O0O0S3aHHOCTM M IUIAHUPOBAaTh JESTENBHOCTh B
HECTaHJAPTHBIX CUTYAlMsIX, aIEKBATHO OLIEHUBATh BKJIAJ Ka)KJOrO M3 YYACTHUKOB TPYNIBI B
pelIeHne paccMaTpuBaeMon MpoOIeMBlI.

K koniy o0yuenus B 11 kjiacce npeamMeTHbIe pe3yabTaThl HA 0230BOM YPOBHE JIOJKHBI
oTpaxkaTh C(HOPMHUPOBAHHOCTD y 00YUAIOIIUXCS YMEHUI:

JEMOHCTPUPOBATh Ha MpHUMEpPax pojib U MECTO (U3UKU B (POPMHUPOBAHUU COBPEMEHHOM
HAay4YHOU KAPTHHBI MUpPA, B PA3BUTUHA COBPEMEHHOM TEXHHUKHU U TEXHOJOTHUM, B MPAKTUYECKOU
NEeATEIbHOCTH JIFOJIEN, IIEJIOCTHOCTh M €IMHCTBO (PU3NYECKON KapTUHBI MUPA;

YUUTHIBaTh TPAHUIBl TMPUMEHEHMS] M3YyUYEHHBIX (U3MUECKUX MOJENCH: TOUYEUHBbIH
IIEKTPUYECKUIN 3aps, JIyd CBETa, TOYEYHBIH HCTOYHUK CBETa, SIEpPHAas MOJEIb aTOMa,
HYKJIOHHAs1 MOJIEJIb @aTOMHOTO Si7ipa PU pPellieHuu PU3NYECKUX 3a/1ay;

pacrio3HaBaTh (pu3nueckue sBJICHUS (TIPOILIECChl) U OOBSICHATH UX HA OCHOBE 3aKOHOB
AIEKTPOJUHAMUKHN U KBAaHTOBOW (DM3HMKHU: AJIEKTpUUECKash MPOBOJAUMOCTb, TEIJIOBOE, CBETOBOE,
XUMHUYECKOE, MAarHUTHOE JEHUCTBHUS TOKA, B3aWMMOJECHCTBHE MAarHUTOB, AJIEKTPOMArHUTHAs
UHAYKUUSA, JEHCTBUE MAarHUTHOTO IOJII HA MPOBOAHUK C TOKOM M JABWXKYILMMCS 3apsim,
AIIEKTPOMArHUTHBIE KOJICOAHUST W  BOJIHBI, MNPSAMOJUHEHHOE paclpOCTPAHEHUE CBETA,
OTpa)k€Hue, MpeoMIIeHHe, WHTephepeHus, TUPPAKIUs U TOJIPU3ALMS CBETa, TUCIEPCHUS
cBeta, ¢oTodnekTpuueckuii 3pdext (dhororddexr), cBEeTOBOE MaBICHUE, BO3HUKHOBEHHE
JMHENYATOro CIEKTpa aToMa BOAOPO/1a, ECTECTBEHHAs U UCKYCCTBEHHAs pallOaKTUBHOCTB;

ONKCHIBATh M3YUYEHHBIE CBOMICTBA BEIECTBA (JIEKTPUYECKHE, MAarHUTHBIC, ONTUYECKUE,
AIEKTPUUECKYIO MPOBOAUMOCTb PA3IMYHBIX CPEJl) U SJIEKTPOMArHUTHbBIE SIBIEHUS (TIPOLIECCHI),
UCTIONIb3Ysl (DU3UYECKHE BEIIMYUHBI: JJIEKTPUUECKHUI 3apsl, cujila TOKa, JJIEKTPUYECKOe
HaIPSDKEHUE, AJIEKTPUUYECKOE CONPOTUBICHUE, PA3HOCTh IMOTEHIMAIOB, 3JEKTPOABUKYILIAS
cuna, paboTa TOKa, HMHAYKUMS MArHUTHOTO TmoJs, cuna Awmmepa, cuina Jlopenua,
WHIYKTUBHOCTb KAaTYUIKH, SHEPTHsI 3JIEKTPHUYECKOT0 M MAarHMUTHOIO IOJIEH, NEpUO M 4acToTa
KoJjeOaHuii B KoyieOaTeIbHOM KOHTYpE, 3apsii U Cujla TOoKa B MPOLECCe TapMOHUYECKHUX



AIIEKTPOMArHUTHBIX KojeOaHu#, (OKYCHOE pacCTOSHUE W ONTHYECKas CHiia JIMH3bI, TpU
ONMMCAaHWU TPABUJIBHO TPAKTOBAaTh (PU3WYECKUN CMBICI HCHOJB3YEMBIX BEJIWYUH, UX
0003HAYeHHS M EIWHUIBL, YKa3biBaTh (HOPMYIbI, CBS3BIBAIOIIUE JJAHHYIO (DU3HUECKyIo
BEJIMYMHY C JPYTMMH BETUYMHAMU;

ONKCHIBAaTh HW3YYECHHbIE KBAHTOBBIE SIBJICHUS W IPOLECCHI, HCHOJIb3ys (U3NUECKHe
BEJIMYUHBL: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI M YacTOTa CBETA, SHEPIrUs U
UMIyJIbC (HOTOHA, TEPHOJ NOJypacmaaa, SHEPTusi CBSI3M ATOMHBIX siep, MPU OMHCAHUU
IPABWJIBHO TPAaKTOBaThb (PU3MUECKUIM CMBICI HCHOJIb3YEMBIX BEJIMYMH, UX OOO3HAYECHUs U
€IMHULBI, YKa3bIBaTh (POPMYJIbI, CBSI3bIBAIOIIME JAHHYIO (PU3NYECKYIO BEJIMYMHY C APYTUMHU
BEJIMYMHAMU, BBIYUCIATH 3HaUY€HUE (PU3NUECKON BETUUHHBI,

aHAIM3UPOBaTh (PU3NYECKHE MPOLIECCHl U SIBJICHUS, MCHOJb3Yys (PU3UUYECKUE 3aKOHBI U
OpPUHIUOBL: 3aK0OH OMa, 3aKOHBl [OCJEAOBATEIBHOIO M MapaJUIEIbHOTO COEAUHEHUS
IPOBOJHUKOB, 3akoH JDxoyns—JleHna, 3aKOH 3JEKTPOMarHUTHON WHAYKLMH, 3aKOH
IPSIMOJINHEWHOIO PACIpOCTPAHEHUS CBETA, 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI IIPEIIOMIICHUS
CBeTa, ypaBHeHHME OiHIITEeHHa Mid (oTodPeKTa, 3aKOH COXPAHEHUS DHHEPTruH, 3aKOH
COXpaHEHUs MMIIYJIbCa, 3aKOH COXPAHEHHs JJIEKTPUYECKOrO 3apsia, 3aKOH COXpaHEHUs
MacCcoBOTO 4ucia, NocTylaTel bopa, 3aKOH pagMOaKTUBHOIO pacnaja, IpH 3TOM pa3inyaTh
CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €ro MaTeMaTHYeCKOE BBIPAXKEHHE U YCJOBUS (IpaHULBL,
00J1aCTH) MPUMEHUMOCTH;

ONpENENATh HANpPABJICHHE BEKTOpPA MHAYKIIMM MArHUTHOTO MOJISI MPOBOAHUKA C TOKOM,
cuibl Amriepa u cuiel JlopeHua;

CTPOUTH U OMMCHIBATh N300paKEeHUE, CO3/1aBAEMOE IJIOCKUM 3€pPKajioM, TOHKOH JINH30MH;

BBIMOJIHATh SKCIIEPUMEHTHI 0 HCCIEIOBAaHUIO (PU3NYECKUX SBJICHHM U IPOLIECCOB C
UCIIOJb30BaHUEM TPSAMBIX U  KOCBEHHBIX HM3MEpPEHMi: TMpu 3ToM  (GOpMYJIHPOBATH
npoOsieMy/3ajady M TUIOTE3y Y4eOHOro OKCIEPUMEHTa, COOUpaTh YCTAHOBKY U3
PEII0KEHHOTO 000PYI0BaHHUSI, IPOBOJIUTH ONBIT U (DOPMYJIUPOBATH BHIBOIBI;

OCYIIECTBIISATh MpPSIMbIE M KOCBEHHBIE H3MEpPEHHUS (UINYECKUX BEIMYWH, MPH ITOM
BbIOMpaTh ONTHUMAJbHBIA CIIOCOO M3MEPEHHUS M HUCIOJB30BaTh M3BECTHHIE METOMBI OLICHKH
IIOIPEITHOCTEN U3MEPEHUN;

UCCJENOBATh 3aBUCUMOCTH  (U3MYECKMX BEJIMYMH C HCIOJb30BAHUEM MPSIMbBIX
U3MEpPEHUI: MPU 3TOM KOHCTPYHPOBATH YCTAHOBKY, (DUKCHUPOBATH PE3YNbTAThl MOJYyUYEHHOH
3aBUCUMOCTH (DUM3MYECKUX BEJIMYMH B BHJE TaOMUI U TpaduKOB, JeNaTh BBIBOABI IO
pe3yJibTaTaM HCCIeA0BaHNUS;

coO0aTh MpaBuiIa O€30MacHOr0 TpyJa MHpHU MPOBEACHUM MCCIECIOBAHUM B paMKax
y4eOHOTO SKCIEPUMEHTA, Y4E€OHO-HUCCIEIOBATENIbCKOM U MPOEKTHOW JEATEIBHOCTH C
UCIIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPONCTB U TaOOPATOPHOrO 000PYyI0OBAHUS;

pemiate pacy€THBIE 3a7a4yd C SBHO 3aJaHHOM (HU3UYECKOW MOJENBIO, HCIONb3Ys
¢uznyecKkre 3aKOHbI U MPUHIIUIIBI, HA OCHOBE aHAJN3a yCIOBUS 3a7]a4ui BEIOUPATh GU3UUYECKYIO



MOJIeJIb, BBIACTATh (PU3UUECKHE BETUMYMUHBI U (POPMYJIbI, HEOOXOAMMBIC sl €€ peIIeHHUs,
IPOBOJUTH PACUETHI U OLIEHUBATh PEATLHOCTH MOJYUYEHHOIO 3HAYECHUS (PU3NYECKON BETUUHHBL;

pemaTh Ka4eCTBEHHBIC 3aJ1aud: BBICTPAWBATh JIOTUYECKU HENPOTHUBOPECUMBYIO LEMOYKY
paccy>XJIeHU ¢ OMOpPOi Ha U3yUEHHBIE 3aKOHBI, 3AKOHOMEPHOCTHU U (PU3UYECKUE SBICHUS;

UCIIOJIb30BaTh TMPHU PEIICHHH Y4YeOHbIX 3a/ad COBPEMEHHbIe WHGOPMAlMOHHBIC
TEXHOJIOTUH JUJISl MTOMCKA, CTPYKTYpHUPOBAHUS, WHTEPIPETALUHA U NPEICTABICHUS YYEOHOU U
HAyYHO-TIOMYJISIPHOW HMH(OpMalWU, NOJYYEHHOW W3 Pa3IMYHBIX HCTOYHHKOB, KPUTHYECKHU
aHAJIM3UPOBATh MOJyYyaeMyIo HH(POpMaIIHIO;

OOBSCHATh TPUHLMUIBI JCUCTBUS MAalIMH, NOpUOOPOB U TEXHUYECKUX YCTPOMCTB,
pasnnyaTh yCIOBHUS UX O€30M1aCHOTO MCIIOIb30BAHMS B IOBCEAHEBHON KU3HU;

NPUBOANUTH MPUMEPHI BKJIAJAa POCCUUCKHUX M 3apyOEeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKUu, B 00BACHEHHE MPOIIECCOB OKPYKAIOUIEr0 MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHUI;

UCIIOJIb30BaTh TEOPETUYECKHWE 3HAHUS MO (U3MKE B IOBCEAHEBHOM JKU3HHM JUIS
oOecrnieueHns 0€30MaCHOCTH IpU OOpALLEHUH ¢ NpUOOpaMu U TEXHUYECKHUMH yCTPOMCTBAMH,
JUISL COXpaHEHUS 310POBbSl U COOJIIOIEHHS] HOPM SKOJOTMYECKOIO MOBEJICHUS B OKPY KaloIIEn
cpene;

paboTaTh B rpyIIie ¢ BHIIOJHEHUEM PA3JIMYHBIX COIIMAIBHBIX POJIEH, IJIAHUPOBATH padoTy
IpyNIbl, palMOHAIbHO pacHpeleisTh OOS3aHHOCTH M IUIAHUPOBATh JAESITEIbHOCTh B
HECTaHJAPTHBIX CUTYalMsX, aI€KBATHO OLICHUBATh BKJAJ Ka)KJOrO M3 YYAaCTHUKOB I'PYNIBI B
pelIeHne paccMaTpruBaeMon MpoOIeMBl.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iejioB U TeM uugpoBbie
Ne ni/mm P Kourposbnbie IIpakTHyeckue (1upp )
NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoTsbI
pecypchbl
Pazgen 1. DU3UKA U METO/JAbI HAYYHOI'O IIO3HAHUSA
bu6mmoreka [IOK
1.1 ®u3KKa U METO/Ibl HAYYHOTO TO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Htoro no pazneny 2
Paznea 2. MEXAHUKA
bubmuorexa [JOK
21 Kuiemariica > https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
22 Humamika ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXpaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pazgen 3. MOJIEKYJISIPHASL ®U3UKA U TEPMOJAUHAMMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETHUECKON bubnuorexa [IOK
3.1 9 1
TEOpUH https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
3.2 10 1
OCHOBEI TEPMOAHHAMHKIL https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuorexa [IOK

dazoBbIe Mepexoabl

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



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

Hroro no pazneny

Pasnea 4. JIEKTPOJUHAMUKA

24

bubmuorexa [JOK
41 IEKTPOCTATHIA 10 https://m.edsoo.ru/7f41bf72
49 [TocTostHHBIN 3neKTpUYecKuid TOK. Toku B 12 bubnmoreka [JOK
' Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM ungpposbIie
Ne /i P Konrpoubusie IlpakTHueckue (pp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Paznen 1. JIEKTPOJANHAMUKA
MarunuTtHoe nojie. DJIeKTpOMarHuTHas bubnuorexa [JOK
1.1 11 1 3
WHIYKIUS https://m.edsoo.ru/7f41c97c
Htoro no pazneny 11
Pazjnen 2. KOJIEBAHUS U BOJIHbI
51 MexaHn4ecKue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KoJIeOaHusI https://m.edsoo.ru/7f41c97c
59 MexaHu4eCcKHUe U JIEKTPOMAarHuTHbIE 5 1 bubnuorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Paszea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCUTEJBHOCTH

OCHOBHI CTIEITUATTBHON TEOPUHU bubnuorexa [JOK
3.1 4 1
OTHOCHUTEJIbHOCTH https://m.edso0.ru/7f41c97c
Hroro mo pazneny 4
Paznen 4. KBAHTOBAS ®U3UKA
bu6mmoreka [JOK
4.1 7
IICMCHTEI KBAHTOBOH ONTHKH 6 https://m.edsoo.ru/7f41c97c
4.2 Ctpoenue aToma 4 bubnnorexa [JOK
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4.3 ATOMHOE PO

Uroro no pazgeny

15

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

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

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

51 DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3UKH 7 ngggﬁt&igﬁ};mmwc
Hroro no pasneny 7
Pazgen 6. OBOBLIAIOIIEE IOBTOPEHUE

6.1 O6o0maro1iee NTOBTOPEHHE 4 Et?f;:lll//lr?:gszgrouﬁMlcQ?c
Hroro no pasneny 4
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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YYEBHO-METOAUYECKOE OBECIIEYEHHUE OBPA3OBATEJBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIS1 YYHEHUKA

10 KJIACC

Msxumes I'.4., byxosues b.b., Corckuit H.H. «®u3uka. 10 knacc. YueOnuk. ba3zoBbiii u yrinyOonénnbiii ypoBau. @I'OCy.
—11-e u3x., crep. — Mockasa : [Ipocsenienue, 2024 T.

11 KJIACC

Msikumies I'.5., byxoBues b.b., Yapyrun B.M. «®uzuka. 11 knacc. YueOnuk. bazoBbiit u yrinyonénusiii yposau. @I'OC».
—11-e u3n., crep. — Mocksa : [IpocBemenue, 2024 r.

METOANYECKHUE MATEPHUAJIBI 1JISA YUUTEJISA
. Hunaktuyeckue Mmarepuansl @usuka 10, 11 kmace / A.E.Mapon, E.A.Mapon. — M.: U3natenbctBo «podar, 2023.

. TemaTuyeckue KOHTPOJIbHBIE M camMocTosATeNbHble paboTel mo ¢usuke 10, 11 xmacc / O.M.I'pomueBa. — M.:
MN3natenscTBO «OK3amen», 2023 T.

MUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETH UHTEPHET
o Anumanun pusnueckux oonekton. http://physics.nad.ru/
« Kusas ¢usuka: oOydaromias mporpamma. http://www.int-edu.ru/soft/fiz.html
o Ypoku pu3uku ¢ ucrnonp3oBanueM MuTepHeTa. http://www.phizinter.chat.ru/
o ®msuka.ru. http://www.fizika.ru/
« Owusuka: koutekius onbIToB. http://experiment.edu.ru/
o @dwusmnka: ICKTPOHHAS KOJUICKIUs ombIToB. hitp://www.school.edu.ru/projects/physicexp



https://www.google.com/url?q=http://physics.nad.ru/&sa=D&source=editors&ust=1730708690621605&usg=AOvVaw0jFPab4MS76uYeAF1tkEHX
https://www.google.com/url?q=http://www.int-edu.ru/soft/fiz.html&sa=D&source=editors&ust=1730708690622083&usg=AOvVaw395468xWhXWp5d7yiM1oOq
https://www.google.com/url?q=http://www.phizinter.chat.ru/&sa=D&source=editors&ust=1730708690622454&usg=AOvVaw1GL375c4l_cdJ9OW3g_uUM
https://www.google.com/url?q=http://www.fizika.ru/&sa=D&source=editors&ust=1730708690622827&usg=AOvVaw0ClnMRbi0ZA6GJwwInIVle
https://www.google.com/url?q=http://experiment.edu.ru/&sa=D&source=editors&ust=1730708690623136&usg=AOvVaw2jUSocmUKeINPHZ02JtnJ3
https://www.google.com/url?q=http://www.school.edu.ru/projects/physicexp&sa=D&source=editors&ust=1730708690623557&usg=AOvVaw0dCfe74ThM4qICvMa42l8s




AOKYMEHT NOANUCAH 3/IEKTPOHHOW NOAMUCHIO

Ceptudoukat OOFOO0B1F3EB14195F4EACBFC28CE39659C
Bnapeney MYHWUWUMAJIbHOE BKOOXETHOE
OBWEOBPA3OBATEJIbHOE YHYPEXOEHWE "CPEOHAA
OBLLEOBPA30OBATEJIbHAA LWWKOJA" C.CEPITEEBKA
MAPTU3AHCKOIo MYHMUMUIMANBHOIO OKPYTA
MPUMOPCKOTIO KPAA

OencteuteneH ¢ 26.02.2024 no 21.05.2025




	stamp:МУНИЦИПАЛЬНОЕ БЮДЖЕТНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ "СРЕДНЯЯ ОБЩЕОБРАЗОВАТЕЛЬНАЯ ШКОЛА" С.СЕРГЕЕВКА ПАРТИЗАНСКОГО МУНИЦИПАЛЬНОГО ОКРУГА ПРИМОРСКОГО КРАЯ: 


