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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma no ¢uszuke 6a30BOro ypoBHs Ha YPOBHE CpeaHEro oO1iero oopa3oBaHus
pa3paboTaHa Ha OCHOBE MOJIOKEHUW U TPeOOBAHMI K pe3yJbTaTaM OCBOEHHUS OCHOBHOM
oOpa3zoBaTenbHOM mporpammbl, npeacraBieHHbXx B @I'OC COO, a Takxke ¢ y4eTom
dhenepanpHON pabouel MporpaMMbl BOCIIMTaHUS W KOHIICTIIIUN TIPENOo aBaHus ydeOHOTO
npeamera «®Puzmka» B 00pa3oBaTeNbHBIX oOpraHu3anusx Poccuiickoit dexneparum,
peanu3yIIMX OCHOBHBIE 00pa30BaTeIbHbIC MPOrPaAMMBI.

Coneprxanue mporpaMMebl 110 (pr3uke HaIpaBJIeHO Ha (OPMHUPOBAHNE €CTECTBEHHO-
Hay4YHOM KapTUHBI Mupa oOydaromuxcs 10—11 kmaccoB mpu oOyyeHUM UX (PU3MKE Ha
0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-IESITEIILHOCTHOrO mnojxona. I[Iporpamma mo
¢busuke coorBercTBYyeT TpeboBaHusM DPI'OC COO K MIaHUPYEMBIM JIMYHOCTHBIM,
MpPEeIMETHBIM W METANpPEIMETHBIM pe3yJibTaTaM oOOy4YeHHUs, a TaKXKe YUYUTHIBACT
HEOOXOJIUMOCTh pEAIM3ALUN  MEXIPEAMETHBIX CBsI3eM (UBUKH C E€CTECTBEHHO-
Hay4YHBIMU Y4YEOHBIMHU MNpeaMeTamMu. B Hell ompenensioTcs OCHOBHBIE LMW H3Y4YCHUS
¢U3MKM Ha YpOBHE CpeIHero ooOImero oOpa3oBaHMs, IUIAHUPYEMbIE pe3yIbTaThl
OCBOCHHS Kypca (DU3WKH: JIMYHOCTHBIC, METaIllpeJMETHbIC, MpeaMeTHbIe (Ha 0a30BOM
YpOBHE).

[Iporpamma no gpu3MKe BKIIOYAET:

® [UJIaHUPYEMbIE Pe3yJbTaThl OCBOCHUS Kypca (U3HKK HAa 6A30BOM YPOBHE, B TOM

YHCIIe MPEAMETHBIC PE3YNIbTATHI 1O TOAaM O0yUCHUS;

e cojepkaHue yueOHOTo npenMera « Pu3nKay Mo rojgam oOydeHHs.

®du3nka Kak Hayka 0 HauOoyiee OOIIMX 3aKOHAX MPHUPOJIbI, BHICTYIAs B KaueCTBE
y4eOHOro TpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIA BKJIAJ B CHUCTEMY 3HaHHUI 00
okpyxatomeM wmupe. IlkonpHbIE Kypc (QU3UKK — CHCTEMOOOpa3yroImuil s
€CTEeCTBEHHO-HAYUHBIX YUEOHBIX MPEAMETOB, MOCKOJbKY (PU3MUECKHE 3aKOHBI JIeKaT B
OCHOBE TIPOIIECCOB W SIBJICHWH, W3y4aeMbIX XHUMHEH, Ouojoruen, GU3HNIECKOM
reorpadueit 1 acrpoHomuei. Mcnonp3oBaHME W aKTUBHOE NPHUMEHEHHE (U3HUYCCKHUX
3HAHUU OMNpeNeNseT XapakTep W Pa3BUTHE Pa3HOOOpa3HBIX TEXHOJOTUH B cdepe
SHEPreTUKH, TPAHCIOPTA, OCBOEHUS KOCMOCA, IIOJYYEHHUS HOBBIX MATEPUATIOB C
3aJJaHHBIMU CBOMCTBaMM M Jpyrux. M3yueHue ¢u3MKM BHOCUT OCHOBHOW BKIIAJ B
(bopMHUpOBaHNE €CTECTBEHHO-HAYYHOW KApTHUHBI MHpa 00y4aromuxcs, B (hOpPMHUPOBAHUE
YMEHUW TMPUMEHATh HAyYHBIH METOJ TIO3HAHUS TPU BBINOTHEHUHM HWMHU YYCOHBIX
HUCCIIEeI0OBaHMUM.

B ocHoBy kypca ¢u3uku A1l ypOBHS CpeHEr0 00111ero 00pa3oBaHus MOJ0XKEH P
UJIel, KOTOPbIE MOKHO PACCMATPUBATh KaK MPUHIIMUIIBI €70 HOCTPOEHUS.

Hoesa yenocmuocmu. B COOTBETCTBUM ¢ HEH Kypc SBISETCS JIOTHYECKU
3aBEPIIEHHBIM, OH COJIEP)KUT MaTephall M3 BCEX pasliesioB (PU3MKH, BKIOYAET Kak
BOITPOCHI KJIACCUYECKOM, TaK U COBPEMEHHON (PU3HKHU.



Hoes cenepanuzayuu. B coorBeTcTBUU ¢ Hel Marepuan Kypca GU3NKH 00beTUHEH
BOKpYr (Qu3nyeckux Teopui. Bemymmm B Kypce sBisercs (GOpMHUPOBaHHE
MPEACTABICHUI O CTPYKTYPHBIX YPOBHSX MaTEPHH, BEILIECTBE U IOJIE.

Hoes  eymanumapuzayuu. EE peanuzamust mpeamnoyiaraeT — MCIOJIb30BaHUE
rYMaHUTapHOTO NOTEHIMaNa (PU3NUECKON HAyKH, OCMBICIICHHUE CBSI3U Pa3BUTHUS (QU3UKH C
pa3BuTHEM OOILIECTBAa, a TaKKe€ C MHPOBO33PEHUECKHMMH, HPABCTBEHHBIMU U
AKOJOTUYECKUMH MPOOJIEMAMHU.

Hoes npuxnaonoti nanpasnennocmu. Kypc Gusuku mpenrnosnaracT 3HaKOMCTBO C
IIUPOKUM KPYTrOM TEXHUYECKUX M TEXHOJIOTMUECKUX MPHUIIOKEHUN N3YUEHHBIX TEOPHUM U
3aKOHOB.

Hoes sxonozuzayuu peaan3yeTcsi IOCPEACTBOM BBEIACHUS JJIEMEHTOB COJIEpKaHUS,
MOCBALIEHHBIX 3KOJOTMYECKHM Mpo0ieMaM COBPEMEHHOCTH, KOTOPBIE CBS3aHbI C
pa3BUTHEM TEXHHUKH M TEXHOJOTMH, a TaKkKe 00CYXKIEHHs MpoOJieM paluoOHaIbHOTO
IIPUPOIONIOIB30BAHUS U IKOJOTUUECKONW OE30MaCHOCTH.

CrepKHEBbIMU 3JEMEHTAaMU Kypca (HU3MKM Ha YpOBHE CpPEIHEro oOUIero
oOpa3zoBaHus SBISAIOTCA (u3nueckue Teopuu ((GOpMHpPOBAHUE TMPEACTABICHUN O
CTPYKTYpE MOCTPOCHHS (U3HUECKOW TEOpHH, pOoJiM (yHIAMEHTAIbHBIX 3aKOHOB U
NPUHILIUIIOB B COBPEMEHHBIX MPEJCTaBICHUSIX O NPHUPOJE, I'PaHULAX MPUMEHUMOCTHU
TEOpUH, 1711 ONMCAHUSI €CTECTBEHHO-HAYUYHBIX SIBJICHUN U MPOLIECCOB).

CHCTeMHO-AesTEeNbHOCTHBIN MOAX0 B Kypce (PM3HKH peanu3yercs MpexJe BCEro
3a CYET OpraHMU3alUU SKCIIEPUMEHTANIBHON AesTenbHOCTH oOyvatouuxcs. [ns 6a3oBoro
YpOBHS Kypca (PU3UKU — 3TO UCMHOIb30BAaHUE CUCTEMBI (PPOHTAIBHBIX KPAaTKOBPEMEHHbIX
AKCIIEPUMEHTOB U JTAOOPATOPHBIX padOT, KOTOPBIE B IPOrpaMme Mo (PU3UKE 00bETUHEHBI
B O0IIMI CIIMCOK YYEHUUECKUX MPAKTUUECKUX paboT. BelieneHnue B yka3aHHOM NepedHe
7a0bopaTOpHbIX pPabOT, MPOBOAMMBIX [UJII KOHTPOJSL M OLIEHKH, OCYIIECTBIISIETCS
YYaCTHHUKaMU 00pa30BaTEIbHOTO MPOLECcca UCXOAS U3 OCOOCHHOCTEH MIIaHUPOBAHUS U
ocHameHust kabunera ¢gusuku. [Ipu s3ToM oOecrieunBaeTcsi OBIaJeHUE 00YUYAIOIIUMHUCS
YMEHUSMH  TPOBOAUTh KOCBEHHBIE HM3MEPEHHUS, HCCIEAOBAHMS  3aBUCUMOCTEN
(Y3MYECKUX BEJIMYMH U TOCTAHOBKY OIBITOB MO MPOBEPKE MPEI0KEHHBIX TUIIOTES.

bosibioe BHUMaHKE yAenseTcss PEIIEHUIO PACYETHBIX U KAYeCTBEHHBIX 3a1ad. [lpu
ATOM Il PACUETHBIX 3a/ady NPUOPUTETOM SIBJISIIOTCA 3a/ladyd C SIBHO 3aJaHHOU
¢uznueckoil  MOAENbIO, MO3BOJSIONIME  NPUMEHATH  M3YyYEHHBIE  3aKOHBl U
3aKOHOMEPHOCTH KaK U3 OJHOIO pasjeia Kypca, Tak U MHTETpupys 3HaHUS U3 Pa3HbIX
paznenoB. [[ns kadecTBEHHBIX 3aJlay MPUOPUTETOM SIBIISIIOTCS 3aJaHusl HAa OOBSICHEHUE
NpOTEKaHUsl (PU3MUECKUX SIBJICHUH U IPOLECCOB B OKPYXAIOLIEH >KU3HH, TPEOyIoLIue
BbIOOpA (PU3MUECKON MOJIENH ISl CUTyallMH MIPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBumn ¢ TpeboBanmsimu OI'OC COO k MarepHaabHO-TEXHHYECKOMY
o0ecrniedeHnIo yueOHOro npoiecca 0a30BbIil ypOBEHb Kypca (U3UKU HA YPOBHE CPEIHETO
o0uiero oopa3oBaHus JOJKEH M3ydaThCsl B YCIOBMSIX IMPEIMETHOrO KaOuHEeTa (pU3MKu



WIM B YCIOBUSAX HWHTETPUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOTO
nukia. B xabunere Gu3uku TOJDKHO OBITH HEOOXOAUMOE JTA0OPATOPHOE 00OPYIOBAHUE
JUIA BBITIOJIHEHUSI YKA3aHHBIX B TMpOrpaMMe MO (U3HKE YYECHHYECKHX MPaKTUYECKUX
paboT U AEMOHCTPALIMOHHOE 000PYI0BAHHE.

JleMoHCTpaninoHHOEe 00opyAoBaHue (GOPMUPYETCS B COOTBETCTBUU C MPHUHIIUIIOM
MUHHAMAJIBHOM JIOCTaTOYHOCTH M O0ECHeYMBAET IIOCTAHOBKY IIEPEUYMCIICHHBIX B
nporpaMMe Mo (U3UKE KIIOYEBBIX AEMOHCTPALUNA IS HCCIENOBAHUS H3y4aeMbIX
SBJICHUM W TIPOLIECCOB, SMIUPUYECKUX U (QyHIAMEHTAIbHBIX 3aKOHOB, X TEXHUYECKUX
IIPUMEHEHUM.

JlaGopatopHoe  oOopynoBaHME s YYEHMYECKMX  IPAKTHUYECKHX  padoT
(dbopmupyeTcsi B BUAE TEMATUUECKUX KOMIUIEKTOB U O0ECIEUMBAETCS B pacy€Te OJHOIO
KOMILIEKTa Ha JABYX oOOydaromuxcs. TeMaThyeckue KOMIUIEKTHI JIabOpaTOpHOIro
000py10BaHUs JOJKHBI OBITh IOCTPOEHBI HA KOMITJIEKCHOM HMCIIOJIb30BaHUU aHAJIOTOBBIX
U IUPPOBBIX NPUOOPOB, a TAKXKE KOMIIBIOTEPHBIX HM3MEPUTEIbHBIX CHUCTEM B BHJE
1U(pPOBBIX TAOOPATOPHUH.

OCHOBHBIMU 1IEJISIMU U3y4€HUs PU3UKHU B 001IEM 00pa30BAHUHU ABIISIOTCS:

e (opmupoBaHHE MHTEpECAa U CTPEMIICHHS O0YYaIOIIUXCSA K HAYYHOMY M3YUYEHUIO

MPUPOBI, PA3BUTHE UX UHTEIUIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEM;

® Da3BUTHE IMPEICTaBICHUM O HAYYHOM METOJE IO3HAaHUS U (OPMHUPOBAHUE
UCCJIEI0BATEIBCKOIO OTHOIIEHUS K OKPYKaOLUM SIBJICHUSIM;

e (opMHUpPOBaHME HAYYHOTO MHPOBO33PEHHUS KakK pe3ysibTaTa H3yuyeHUs OCHOB
CTPOEHHUS MaTepuu U PyHIAMEHTAIBHBIX 3aKOHOB (DM3HKU;

e (QopmupoBaHUE YMEHUU OOBSICHSITH SIBJICHHUS C HMCIIOJIb30BaHUEM (PU3MUECKUX
3HAHUI ¥ HAYYHBIX JOKA3aTEIbCTB;

e (opmupoBaHMe MNpPEACTAaBIECHUH O poNM (PUIMKK JIA  Pa3BUTUS APYTHX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJOTUH.

JlocTmkeHne HTUX ILened oOecrneynBaeTcsl peUIeHHEeM CIeAYIONIMX 3aJad B

nporuecce u3yueHus Kypca GU3NKU Ha YPOBHE CPEHET0 00111ero 00pa3oBaHus:

e [puoOpeTeHue CUCTEMbl 3HaHUW 00 OOHMX (QU3NYECKHX 3aKOHOMEPHOCTSIX,
3aKOHAaX, TEOpUAX,  BKJIOYas  MEXaHUKY,  MOJEKYJSpPHYIO  (QU3HKY,
ANEKTPOJUHAMUKY, KBAHTOBYIO (PM3HUKY U 3JIEMEHTHI aCTPOPU3UKHY;

e (dopMHUpPOBaHHE YMEHHI NPUMEHSATh TEOPETHUYECKHWE 3HAHUA Uil OOBSICHEHHUS
(¢u3nyecKux SIBICHUN B MPUPOAE U ISl MPUHATUS MPAKTUUYECKUX PEIICHUN B
MMOBCEIHEBHOM KU3HH;

® OCBOEHHE CIOCOOOB pEHICHMs PA3IUYHBIX 337a4 C SBHO 3aJaHHOW (PU3NYECKOU
MOJIEJIbIO, 3a/1ad, MOJIpa3yMEBAIOIINX CaMOCTOSTEIIbHOE CO3AaHue (PU3NYECKOU
MOJIEJH, aICKBATHOM YCIIOBUSIM 3a/1a4K;

® [OHMMaHuEe (PU3UYECKUX OCHOB U MPUHIUIIOB AEUCTBUS TEXHUYECKUX YCTPONCTB
U TEXHOJIOTHYECKUX MPOIECCOB, UX BIUSHUSA Ha OKPY>KAIOIIYIO CPEAY;



® OBJIAJICHHE METOJJaMH CaMOCTOSITEIbHOTO IUIAHUPOBAHUSL U MPOBEICHUS
Gu3NUeCKMX OKCIIEPUMEHTOB, aHalW3a ¥ HWHTEpHpeTanuu WHOOpMaIuHy,
ONpeaeIeHHs JOCTOBEPHOCTH MOITYYEHHOTO PE3yJIbTaTa;

® CO3JaHUE€ YCJIOBUH JJisi pa3BUTHS YMEHUM MPOEKTHO-KUCCIIEIOBATEIbCKOM,
TBOPYECKOU ESATENBHOCTH.

Ha wu3ydyenue ¢usuku (6a30BBI ypOBEHb) Ha YypOBHE CpeaHEro oOIIero
obpazoBanus oTBoauTcs 136 yacoB: B 10 kiacce — 68 vacoB (2 yaca B Henmeno), B 11
Kytacce — 68 4yacoB (2 4aca B HEJICIIO).

[Ipemraraemserii B mporpamMme 1o pu3nuKe NepedeHb Ja00PATOPHBIX U MPAKTHYECKUX
paboT sIBISIETCS PEKOMEHIOBAHHBIM, YUYUTENb JEIAaeT BEIOOP MPOBEICHUS J1a00PATOPHBIX
paboT U OMBITOB C YYETOM UHIUBHUIYATBHBIX OCOOEHHOCTEHN 00yUYaromuxcs.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT'O MO3HAHUSA

®dusnka — Hayka o npupone. HayuHble MeTOABI IO3HAHUS OKPY’KAOILETO
Mupa. Ponb DJSKCrepuMeHTa M TEOPUM B INPOLECCE MO3HAHUS IPUPOJBL.
OKCIIepUMEHT B (pU3HKeE.

MonenvpoBanue (U3NYECKUX SIBJICHMM M mporieccoB. HayuHble T'MIIOTE3BI.
®dusnueckre 3aKOHbI U TEOPHUH. ['paHUIIBI IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpyHLIMT COOTBETCTBUS.

Ponb u MecTto Qu3NKM B (OPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MHpA, B PAKTUYECKOU EATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble U IUQPOBBIE H3MEPUTENbHBIE TNPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe nBuxkeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JBHXKEHUS.
Cucrema otcu€ra. Tpaekropus.

[lepemelienne, CKOpPOCTh (CpPEOHSsI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MATEPUATBHOW TOYKH, WX NPOCKIIMU HA OCH CHUCTEMbI KOOpJUHAT.
Clio)keHue nepemMenICHN U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMkeHUe. ['paduku
3aBUCHUMOCTH KOOpPJIHMHAT, CKOPOCTH, YCKOPEHUs, IyTH U MEepEeMENICHUs
MaTepUaibHOW TOYKHA OT BPEMEHH.

CBoOosHOE nazieHre. Y CKOpeHue CBOOOIHOTO MaIeHUSI.

KpuBonuHeitHoe  aBmkeHue. [IBUkeHHE  MaTepUAIBHOM  TOYKM  TIO
OKPYKHOCTH C ITOCTOSHHOM 10 MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocth. [lepuon u wactora obparieHus. LleHTpocTpeMUTENbHOE YCKOPEHHE.

TexHn4eckrue YCTpPOWCTBA M TMPAKTAYECKOE TMPUMEHEHHE: CIUJIOMETD,
JIBUKEHHUE CHAPAJIOB, LICTTHBIE U PEMEHHBIC MIEPEIAYH.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, WILTIOCTPALIUS KMHEMATUYECKUX XapaKTEPHUCTHUK
JIBHOKCHUS.

[IpeoOpa3zoBaHue IBUKEHUIN C UCTIOJIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

[TameHne Ten B BO3AyXE U B pa3peKEHHOM ITPOCTPAHCTBE.



HaGnronenne naBwkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTAJIBHO.

W3mepenne yckopeHus CBOOOHOTO MaCHHUS.

HamnpaBneHnue CKOpoCTH IPU ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3ydeHne HEpaBHOMEPHOTO JBMKEHHUS C LEIBIO ONPEAEICHNUsT MTHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOLIEHUSI MEXAY MYTSAMH, HPOUJACHHBIMU TEJIOM 3a
MOCJIEAOBATEIbHBIE paBHBIE IPOMEKYTKA BPEMEHM IPU PaBHOYCKOPEHHOM
JBUKECHHUU C HAYaJIbHOW CKOPOCTBIO, PABHOU HYIIIO.

N3ydeHne NBUKEHNS IapUKa B BI3KOU JKUJIKOCTH.

N3yuyenue aBMKEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTH  ['anmmnes.  IlepBbid  3akoH  HproToHa.
HNHepunaibHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. [lpunnun cynepnosunnu cui. Bropoit 3akoH HeroToHa
JUI. MaTEpUaIIbHOM TOUKHU. Tpetnit 3akoH HproTOHA 1711 MaTE€pUAIbHBIX TOYEK.

3akoH BcemupHoro TsaroreHus. Cuia Tsxkectd. llepBasg kKocMmuueckas
CKOPOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, CKoapxkeHus1, kauenust). Cuna tpenus. Cyxoe
Tpenue. Cuma TpeHus: CKOJIbKEeHUS U cuiia TpeHus nokosd. Koaddumuent tpenus.
Cuita conpoTUBIIEHUS MPU JIBU>)KEHUU TEJa B AKUJKOCTH UIIU Ta3e.

[TocTynarensHOE U BpaliaTeaIbHOE JIBIXKEHUE a0COIFOTHO TBEPOTO Tea.

MoOMEHT cuiibl OTHOCHUTENIBHO OCH BpameHus. llnedo cunbl. YcnoBus
paBHOBECHUS TBEPIOIO TEJIA.

TexHn4eckue yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHUE: IOAIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepumm.

CpaBHEHME MACC B3aMMOJICUCTBYIOIINX TE.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CnoxeHune CHIL.

3aBUCUMOCTh CHJIbI YIIPYTOCTH OT Jiehopmaruu.

HesecomocTe. Bec Tena npu yCKOpEHHOM NOABEME U TAJCHHH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUS.

YcioBus paBHOBECHUs TBEPAOTO Teiia. Buibl paBHOBECHS.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonvl



N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.

HccenmenoBanne 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B NPYKUHE U
pEe3MHOBOM 00pasiie, OT uxX JAehOopMaIIvH.

HccnenoBanue yCIOBUM paBHOBECHS TBEPAOIO Tela, HMMEIOLIETO OCh
BpalICHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMiynbc MaTepuaabHOM TOYKHM (Te€da), CUCTEMBbl MaTE€pUANbHBIX TOYEK.
HMiynbC cuipl 1 U3MEHEHHME HMITYJIbCA Tela. 3aKOH COXPAaHEHWS HMITYJIbCa.
PeakTuBHOE IBM)KECHHE.

Pabora cuibl. MOIIHOCTH CUJIBL.

Kunernueckass 3Heprusi MarepuanbHOW TOUku. Teopema 00 U3MEHEHUH
KUHETUYECKOUN YHEPTUMU.

IloreHunanbHas DHEPIusl. IloreHunanbHas JHEprus yIpyro
nepopMupoBaHHON  mpyxuHbl. lloTeHuumanbHas  SHeprus Teida  BOJIU3HU
ITOBEPXHOCTH 3€MJIH.

[loTeHnmanbHble U HENOTEHUMANbHble  Ccuwibl.  CBs3b  pabOTHI
HEMOTCHIHAIBHBIX CHUJI C M3MEHEHMEM MEXaHMYECKOM JHEPIUHM CHCTEMBI TEIL
3aKOH COXPAaHEHUS] MEXAHUYECKOW SHEPTHH.

Yipyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyeckne yCTpOMCTBA M NPAKTUYECKOE NMPUMEHEHUE: BOAOMET, KOMED,
MPYKUHHBIN UCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTruBHOE IBHXKEHUE.

[lepexoq NOTEeHIMATLHON SHEPTUU B KHHETUYECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

N3ydyenne abCOIIOTHO HEYNPYroro yaapa C MOMOIIBIO JBYX OJHWHAKOBBIX
HUTSHBIX MAsITHUKOB.

HccnenoBanuie cBsi3u pabOThl CHIIBI C U3BMEHEHHEM MEXaHWYECKON SHEPIuu
TE€JIa Ha PUMEPE PACTSKEHHS PE3UHOBOTO JKI'YTa.

Paznen 3. MoJsiekyasipHast Qu3nKa 1 TEPMOJIUHAMHUKA
Tema 1. Ocnosvl MONEKYIAPHO-KUHEMUYUECKOU meopuu
OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe aBmxkenue. [luddysusa. Xapakrep ABWKEHUS H
B3aMMOJECUCTBUS 4YacTUIl BemlecTBAa. Mojaenu CTpOEHHUsl ra3oB, XHUJIKOCTEH U
TBEPJIBIX TE U 0OBSICHEHWE CBOMCTB BEIIeCTBA HA OCHOBE 3THX Mojeleid. Macca u
pa3Mepsl MoJiekyil. KonnuectBo BemecTBa. [locTosiHHas ABoraapo.



TenmoBoe paBHoBecue. Temmneparypa u e€ nsmepenue. lllkama Temmneparyp
Llenbcus.

Mopnens  unpeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJIEKYJSIPHO-
KMHETHYECKOW TEOpPUHM HACAIbHOTO raza. AOCONIOTHAas TeMIlepaTypa Kak Mepa
CpEIHEN KWHETUYECKOM SHEpPruu TEIUIOBOrO JBMKEHHMS dactul] rasa. [llkana
temneparyp KeneBuna. ['a3oBble 3akoHBI. YpaBHeHue Menneneesa—Knanenpona.
3akoH [lansToHa. M30mpouecchl B UAEaNbHOM Ta3e C MOCTOSHHBIM KOJIMYECTBOM
BelecTBa. ['paduueckoe mpelcTaBlieHHEe H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3o0bapa.

TexHu4ecKue yCTpOHMCTBAa M IPAKTHUYECKOE IPHUMEHEHHE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OmnbITel, JOKa3bIBalOIIME JTUCKPETHOE CTPOEHHE BEIecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCINHEHUN.

OnbIThl 10 U PY3UN )KUIAKOCTEH U ra3oB.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onbita llTepHa.

OnbITHI, JIOKa3bIBAIOIIINE CYILIECTBOBAHHE MEXMOJIEKYJISIPHOTO
B3aUMOJCHUCTBU.

Monens, nuTiocTpupyomas Ipupoay AaBiICHUS Ta3a Ha CTEHKU COCY/a.

OneIThl, WUIIOCTPUPYIOIINE YPABHEHUE COCTOSHUS HJICATbHOIO rasa,
U30ITPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

OmnpeneneHne Macchl BO3AyXa B KIIACCHOM KOMHATE HAa OCHOBE M3MEPEHMM
00bEMa KOMHATBI, IaBJICHUS U TEMIIEpaTypbl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXKy TapaMEeTPaMU COCTOSTHUSL Pa3peKeHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

Tepmoaunamuueckass cucrema. BHYTpeHHsAsT dHEprus TEpMOIAMHAMUYECKOU
CUCTEMBI U criocoObl e€ n3meHeHus. KonnuectBo TemnoTsl U padbora. BHyTpeHHss
HEpPrus  OAHOATOMHOTO  HWACAJIbHOrO  raza. Buabl  Teruionepeaayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3JIydeHHE. Y IeJIbHAs TEIUIOEMKOCTh BEILECTBA.
KonudecTBO TEMIOTHI IpH TEIIONEpEaaye.

[lonarue 00 aamabaTHOM Tmporecce. llepBbIii 3aKOH TEPMOJMHAMUKH.
[IpumeHeHue mepBOro 3akoHa TEPMOJMHAMUKHM K H3ompoueccaM. ['paduueckas
UHTEpIpeTanus paboThl rasa.

Bropoii 3akoH TepMoguHamMuku. HeoOpaTuMocTh MpoIieccoB B MPUPO/IE.

TeruoBpie  mammHbl.  [IpuHOUWNBI ~ JEWCTBHS  TEIUIOBBIX — MAIIWH.
[IpeoOpa3zoBaHust SHEpPrUM B TEMJIOBbIX MaiinMHax. Koap¢uuueHT mnosne3Horo



nevctBus TerwtoBo mamwmHbl. [{ukn KapHo um ero xosddummeHT moiae3Horo
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbI TEIIOIHEPTETUKH.

TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATEINb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAMIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

3MeHeHre BHYTPEHHEW HSHEPruM Teja MPU COBEPIICHUH PaOOTHI: BBLIET
npoOku W3 OyTBUIKM TIOJI NEUCTBHEM CXXATOTO BO3MyXa, HarpeBaHue 3dupa B
JaTYHHOU TpyOKe MyTEM TpeHHUsl (BUIECOAEMOHCTPALINS).

N3meHeHue BHYTpEeHHEH SHEpTUn (TeMIlepaTyphl) Teja Npu Terionepeaaye.

OnelT 1Mo aauabaTHOMY paCIIUPEHHIO0 BO3ayXa (OMBIT C BO3AYIIHBIM
OTHHBOM).

Mogenu napoBoil TypOUHBI, JBUTATENSI BHYyTPEHHETO CTOPAHUSsl, PEAKTUBHOTO
JIBUTATEIIS.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Aepecammnvie cocmoanusn eeujecmea. Pazosvie nepexoonl

[TapooOpa3zoBanue u koHJeHcanus. Mcnapenue u kumneHue. AOCOIIOTHAS U
OTHOCUTEJIbHAs BJIAXHOCTh BO3ayxa. HaceimeHHbIi map. YjaenbHas TeIioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHUSI OT JaBJICHHUS.

TBépnoe Teno. Kpucrannmmueckue n amopdubie Tena. AHU30TPONHS CBOWCTB
kpuctamoB. JKuakue kpucrtamibl. CoBpeMeHHble MaTepuanbl. [lnaBnenune wu
KpucTayumM3anus. Y aefbHas TerioTa miasienus. Cyonumarusi.

VYpaBHEHHE TEIJIOBOTO OajaHca.

TexHuyecknue yCTpOCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHU TMOJTYyUYECHHUS] COBPEMEHHBIX MaTEpHasioB, B
TOM YHUCJIE HAHOMATEepPUAJIOB, U HAHOTEXHOJIOTUHU.

Jlemoncmpayuu

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenuve npu nMoHW>KEHHOM JIaBJICHUH.

Cnioco0bl U3MEPEHUS BIAXKHOCTH.

HaOmronenue HarpeBaHus U IUIABJICHUST KPUCTALTMYECKOTO BEIleCTBRA.

JleMOHCTpanusi KpUCTaIOB.

Yuenuueckuii sxcnepumenm, 1a6opamopHule pabomol

N3mepenne 0THOCUTETLHON BIaXKHOCTU BO3AyXa.

Paznen 4. JaekTpoanHamMuka
Tema 1. Inekmpocmamuka



OnekTpuzanus Tel. ODJEeKTpUYecKuil 3apsia. J[Ba Buaa »IEKTPUUYECKUX
3apsaa0B. IIpOBOOHUKH, IOUAIEKTPUKU M MOJYNPOBOJAHHUKU. 3aKOH COXPAaHEHHS
AIEKTPUYECKOTO 3apsa.

B3aunmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbli ANEKTPUYECKU 3apsia.
Onektpuueckoe mnozne. Hanpsok€HHOCTh  3nekTpuueckoro mnois.  [IpuHiun
CYNEPHO3ULIUNA AIEKTPUYECKUX Toser. JIMHMKM HanpsyKEHHOCTH JIEKTPUYECKOTO
TIOJISL.

PaGora cun  anektpocrarnueckoro  mods.  [lotenmman.  Pa3HocTh
NOTEHUHUAIOB. [IpOBOOHMKM M AUARNEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
JnanexkTpruyueckas IpOHUIIAEMOCTb.

DnekTpoéMKocTh. KongeHncatop. DIEKTPOEMKOCTh IJIOCKOTO KOHJEHCATOpA.
DHeprus 3apsHKEHHOI0 KOHIEHCATOpA.

TexHudeckrue yCTPOMCTBA M IPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOIL,
AIIEKTPOMETP, JJIEKTPOCTaTHUYECKas 3alluTa, 3a3eMIIEHUE 3JIEKTPOIpPHOOpOB,
KOHJICHCATOp, KONMMPOBAJIBHBIN aNnapar, CTPyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AIEKTPOMETPA.

B3auMopaencTBre HaIEKTPU30BAHHBIX TEIL.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEN.

[IpoBOAHUKH B DJIEKTPOCTATUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIA3JIEKTPUKY B 3JIEKTPOCTATUYECKOM ITTOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTtopa OT IUIOIIaaH
IJIACTUH, PACCTOSAHUS MEXIY HUMH U AUBJIEKTPUYECKON TPOHULIAEMOCTH.

DHEpPrus 3apsHKEHHOTO0 KOHAEHCAToPa.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabonul

N3mepenne 21eKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannbstii 3nekmpuueckuii mox. Toxu 6 paziuunvix cpedax

DJIEKTPUYECKUI TOK. YCJIOBUS CYIIECTBOBAHUS AJIEKTPUYECKOTO TOKa.
Nctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpsbxenue. 3akon OMa 151 y9acTKa LETH.

DNEKTPUYECKOE CONPOTUBIEHUE. YAEIBHOE CONPOTUBIIEHUE BEILECTBA.
IlocnenoBarenpHOE, NapaJuIeIbHOE, CMEIIAHHOE COCANHEHUE IIPOBOIHUKOB.

PaGora oanektpuyeckoro Toka. 3akoH Jlxoyns—Jlenma. MomiHOCTh
AIEKTPUYECKOTO TOKA.

DNEKTPOJBIXKYIAA CHJIAa U BHYTPEHHEE COMPOTUBIECHHWE HMCTOYHHKA TOKA.
3akoH Oma 11 OTHOM (3aMKHYTOM) 3JIEKTpUUYecKo nenu. KopoTkoe 3aMbIKaHue.

ONeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBJIEHUS METAIJIOB OT TeMIlepaTypbl. CBEpXIPOBOIUMOCTb.



DOnexkTpudecKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpOBOIHUKMY. CoOcTBeHHass U IIpUMECHAas IIPOBOJAUMOCTD
NOJIyIpOBOJHUKOB. CBoiicTBa p—N-niepexonaa. [1omynpoBoIHUKOBBIE TPUOOPHI.

ONEeKTpUYEeCKHd TOK B  PAcTBOpax M paciulaBaX  dAJIEKTPOJIMUTOB.
DNEKTPOIUTUYECKAST TUCCOLUALUA. DIEKTPOIIU3.

OnekTpudeckuid TOK B ra3zax. CaMOCTOSITETbHBIM M HECAMOCTOSTEIbHBIN
paspsa. Monnus. [1nazma.

TexHUYecKue yCTPOMCTBA M INPAKTUYECKOE IPUMEHEHHUE: aMIIEpMETP,
BOJIbTMETP, PEOCTAaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBaTEIbHBIE IPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN TUO/,
TEPMUCTOPHI U POTOPEZUCTOPHI, MOTYIPOBOAHUKOBBIN N0, ralbBaHUKA.

Jlemoncmpayuu

M3mepeHne CUiTbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTb COITPOTHUBIICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEYEHHS M MaTepHraa.

CMemaHHOe COeTMHEHNE ITPOBOTHUKOB.

[IpssmMoe wW3MEpeHHe JIEKTPOIABWXKYIIEH CHIbl. KOpOTKOe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKAa BHYTPEHHETO CONPOTUBIICHUSI.

3aBUCUMOCTB CONPOTUBJIEHUS METAJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB IEKTPOIUTOB.

W ckpoBoii paspsa ¥ NpOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSSI MPOBOAUMOCTD TMOJA.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3ydeHne cMemaHHOro COeIMHEHUS PE3UCTOPOB.

W3mepeHne 3JIEeKTPOABUKYIIEN CUIIbI UCTOYHMKA TOKA M €ro BHYTPEHHETO
CONPOTHUBJIEHUS.

HaoGmronenne ammekTpoimsa.

MexknpeaMeTHbIe CBSI3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsA B 10 kiacce OCyHIECTBISIETCS C
Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBS3€d C KypcaMM MaTeMaTHKH,
OHOJOrMU, XUMUH, reorpaduu U TEXHOJIOTHUH.

Mesicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAay4HbIH (akT, rumores3a, (Qu3nueckas BeIMYMHA, 3aKOH,
Teopusl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIUPOBAHNE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelnieHWe CUCTEMbl ypaBHEHWM, JIMHEWHas (QyHKIWA,
napaboia, runepooia, ux rpaukud U CBOMCTBA, TPUTOHOMETPUYECKUE (DYHKIUU:
CHUHYC, KOCHHYC, TAHT'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUIECKOE TOKIECTBO,
BEKTOPBI U UX IIPOECKLUHA HA OCH KOOPAUHAT, CI0KEHUE BEKTOPOB.



Buonocus: mexanndyeckoe ABMKEHUE B KUBOW mIpupojae, auddysus, ocMoc,
TEIJIO00OMEH KUBBIX OPraHU3MOB (BUABI TEILIONEPEIayH, TEMIOBOE PABHOBECHE),
ANEKTPUYECKUE SBIICHUS B )KUBOU IPUPOJIE.

Xumus: TUCKPETHOE CTPOCHUE BEUIECTBA, CTPOCHHUE aTOMOB M MOJIEKYJI, MOJIb
BEILIECTBA, MOJIAPHAsl Macca, TEIUIOBBIE CBOMCTBA TBEPIBIX TEJ, XKUIKOCTEU WU
ra3oB, DJJIEKTPHUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHYECKAS JMCCOLMALNSA,
rajJbBAHUKA.

l'eocpaghus: BnaxXHOCTb BO3/1yXa, BETPhI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE IBUKEHUN C HCIOJIB30BAHUEM MEXaHU3MOB,
y4€T TpPEHUs B TEXHUKE, MOAIIUIIHUKH, HCIIOJIb30BAaHUE 3aKOHA COXPAHECHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHUE), JBHUraTeilb BHYTPEHHETO
cropanusi, napoBasi TypOHUHa, OBITOBOM XOJOJIMUIBHUK, KOHJIMLIUOHEDP, TEXHOJIOTHH
IIOJIyYEHHUs] COBPEMEHHBIX MATEpPHAIOB, B TOM YKCIIE HAHOMATEpPUAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTATHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOIpHOOpOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AJIEKTPOHArpEBATEIIbHBIC npuoOopkI,
AIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KUIACC

Paznen 4. DaekTpoauHaMHUKAa

Tema 3. Macnummnoe none. I1eKmpoMazHUMHAA UHOYKUUA

[ToctostHHBIE ~ MarHUTHL.  B3anMoAeHCTBHME  TOCTOSHHBIX ~ MAarHUTOB.
MarautHoe mone. Bexkrop MarHuTHOM uWHAyKuuu. [IpuHuomn cynepno3unuu
MarHuTHBIX nosied. JIMHMKM MarHuTHOM WMHAYKUWU. KapThHa JUHUNA MarHUTHOMN
MHIYKIAH NOJISI TOCTOSIHHBIX MAarHUTOB.

MarautHOoe TI0NI€ TIPOBOJHMKA C TOKOM. KapTuHa JHMHUN WHIYKUUAH
MAarHUTHOTO TOJISl JJIMHHOTO MPSIMOTO MPOBOAHUKA U 3aMKHYTOTO KOJIBIIEBOTO
MPOBOJAHUKA, KaTylIKH ¢ TOKOM. OnbIT IpcTena. BzanmoneiicTBre NpoOBOJHUKOB €
TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HaIIpaBJICHUE.

Cuna Jlopenua, e€ MOyJib U HallpaBJIeHUE. [[BUKEHHUE 3apsSKEHHON YaCTULIbI
B OJJHOPOJTHOM MarHuTHOM Mojie. Pa6oTa cuisl Jloperna.

SIBieHMe ANEKTpOMArHUTHOM HMHAYKIUU. IlOTOK BEKTOpa MarHMTHOM
WHIYKIUU. ODJEKTPOJBIKYIAsS Cula HWHAYKIMU. 3aKOH 3JIEKTPOMAarHUTHOM
uHaykuuu Papanes.

BuxpeBoe »leKTpUYECKOE Toyie. ODJIEKTPOJABMXKYIIAsA CUJa WHIYKIUU B
IIPOBOJIHHUKE, IBUAKYIIEMCS MTOCTYIIATENBHO B OJHOPOAHOM MAarHUTHOM MOJIE.

[IpaBuiio Jlenna.



NHOyKTUBHOCTh.  SIBIEHHE CAMOMHAYKUHMH. OJEKTPOABMKYIIAsS  CHIIA
CaMOMHAYKIIHH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.

TexHu4eckre yCTpONCTBA W MPAKTUYECKOE TPUMEHEHHUE: TOCTOSHHbBIC
MArHUThI, 3JEKTPOMArHUTHI, SJIEKTPOJABHUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTUll, UHIYKIWOHHAS I1€Yb.

Jlemoncmpayuu

OnbIT Ipcrena.

OTKJIOHEHHE JIEKTPOHHOTO MTy4YKa MAarHUTHBIM TIOJIEM.

JIvHUY MHIYKIIMY MAarHUTHOTO TTOJIS.

B3anmonenicTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuna Ammnepa.

JlenictBre cuiibl JIopeHI1a Ha MOHBI SJIEKTPOJIUTA.

SIBiieHME SIIEKTPOMAarHUTHON UHIYKIMH.

[IpaBuiio Jlenna.

3aBUCUMOCTD JJIEKTPOJIBUAKYIIEH CHIIBI MHAYKIHUH OT CKOPOCTH U3MEHEHUSA
MarHUTHOTO IIOTOKA.

SIBneHne cCaMOMHAYKIIUH.

Yuenuuecxuii sxcnepumenm, 1abopamoptvle pabomol

N3ydyeHrne MarHuTHOTO MOJIsl KATYIIKU C TOKOM.

HccnenoBanue neicTBUA NOCTOSHHOIO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHTYKIIAH.

Paspnen 5. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoOMazHumHble KO1€0AHUA

KonebarenrHast cucrtema. CBoOOAHBIE  MEXaHMYECKHE  KOJIE€OaHUA.
["apmonunyeckue konebanus. Ilepuon, vacrora, amrumtyaa u ¢asza KosieOaHUM.
IIpyXVHHBIN MasATHUK. MaTeMaTU4eCKU MasTHUK. Y PaBHEHUE TapMOHHUYECKUX
kosebanwmii. [IpeBparieHue sHEpruu IpU rapMOHUYECKUX KOJICOaHUSIX.

Konebarenbubiii  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJCOAHHS B
UJCabHOM KOJIeOATEIbHOM KOHTYpe. AHAJIOTHS MEXIy MEXaHUYECKUMHU U
ANEKTPOMAarHUTHBIMU KoJjieOanusiMu. dopmyna TomcoHa. 3akoH coxpaHeHUs
SHEPrUH B UJICATHHOM KOJIE0ATEIIbHOM KOHTYpE.

[IpencraBienue o 3aTyxarouiux KojeOaHusX. BrIHYXIEeHHbIE MEXaHHUECKHE
koseOanus. Pezonanc. BoiHy)A€HHbBIE 3JIEKTPOMAarHUTHBIE KOJICOaHHUSI.

[lepemennbiii  TOK. CHUHYCOMJANbHBIM TEPEMEHHBIM TOK. MOIIHOCTD
MIEPEMEHHOI0 TOKAa. AMIUIMTYIHOE€ W JCHCTBYIOLIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsKEHUS.



Tpanchopmarop. IlpousBoacTBo, nepenadya U MOTPEOICHUE AIIEKTPUUECKON
DHEPrur. DKOJIOTHYECKHE PUCKH MPU MPOHU3BOACTBE 3JIEKTpodHepruu. KymnbTypa
MCMOJIb30BaHUS 3JIEKTPOIHEPTUU B TIOBCEHEBHOM KU3HMU.

TexHuyeckue ycTpoWCTBAa M MPAKTUYECKOE IMPUMEHEHUE: SIICKTPUUYECKUI
3BOHOK, TEHEPATOP MEPEMEHHOTO TOKA, TMHUU AJEKTpONepeaay.

Jlemoncmpayuu

HccnenoBanre mapaMeTpoB KojeOaTeNbHON CUCTEMBbI (NIPY>KUHHBIA WM
MaTeMaTUYECKU MASITHUK).

HaOmronenue 3atyxaromux KojaeOaHuH.

HccnenoBanrie CBOMCTB BBIHYXJICHHBIX KOJIEOAHU.

HaOmnronenue pezoHanca.

CB0OOOIHBIE AIEKTPOMAarHUTHBIE KOJIEOAHUSI.

OcumwnorpaMMsl (3aBUCHMOCTH CHJIbI TOKA U HAMPSHKEHUS. OT BPEMEHU) IS
AIIEKTPOMArHUTHBIX KOJICOAHUIA.

Pe3onanc mnpum mocCiIeoOBAaTEIbBHOM COEAMHEHWU PE3UCTOPA, KATYyLIKH
MHIYKTUBHOCTH U KOHJICHCATOPA.

Mopens TMHUYN IEKTPONEPEAAYH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanre 3aBUCUMOCTH TIEpUOJa MaJbIX KoJieOaHUI Tpy3a Ha HUTU OT
JUTMHBI HUTH U MACCHhI Tpy3a.

HccmenoBanne NEPEMEHHOIO TOKa B LENH W3 IOCIENOBATENBHO
COEAMHEHHBIX KOHJICHCATOPA, KATYIIKHA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMmpOMAZHUNHbLE 60JIHbL

Mexannueckue BOJHBI, ycioBUsi pacnpoctpanenus. llepuon. CkopocTb
pacnpocTpaHeHusi W JiuHa BodHbBL. [lomepeuHble W MPOJOIBHBIE BOJHBI.
WNuTtepdepenus u iuPppakuus MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJHBI. Y CIOBUSI U3IyUYECHUS SJIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentauus BektopoB E, B, V B anekrpomarautHoi BostHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPpaKCHHUE, MpeoMJIeHUe, NoJisapu3anus, Judpakius,
untepdepenius. CKopocTh JIEKTPOMArHUTHBIX BOJIH.

[[Ixana 3J€KTPOMarHUTHBIX BOJIH. [IprMeHEeHue 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpyuHUMIIBI PaIMOCBS3U U TENEBUACHUA. Pagnookanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPEIBI.

TexHn4eckrue YCTpOWCTBA M MPAKTUYECKOE MPUMEHECHUE: MY3bIKAJIIbHBIE
MHCTPYMEHTHI, YJIbTPA3BYKOBasl JIUArHOCTHKA B TEXHUKE W MEAULHHE, paaap,
panuonpuéMHUK, TEIEBU30p, aHTeHHA, TenedoH, CBY-neun.

Jlemoncmpayuu



O6pa3oBaHue U pacIPOCTPAHEHUE OTIEPEUHBIX U MPOJIOJIBHBIX BOJIH.

KoneG:mromeecs Teno Kak HCTOUYHUK 3BYKa.

HabGnronenue orpaxeHus: ¥ NpeJOMIICHHS] MEXaHUYECKHUX BOJIH.

Hab6monenue untepdepennnu u audpakiuid MEXaHU4ECKUX BOJIH.

3BYKOBOM pE30HAHC.

Habnronenue cBsi3u TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIUTYAOW H
YacTOTOM KOJEOAHUIA.

HccnenoBanre  CBOMCTB  AJEKTPOMArHUTHBIX  BOJIH: OTpPaKEHHE,
pesioMJIeHUE, MOJspu3anus, udpakuus, uHTephepeHITus.

Tema 3. Onmuxa

['eomerpuueckas onrtuka. lIpsmoiMHENHHOE pacHpoOCTpaHEHUE CBETa B
OJHOPOJIHOM cpene. JIyu cBeTa. ToUeyHbI HCTOYHUK CBETA.

OtpaxeHnue cBeTa. 3aKOHbI OTpakeHUs cBeTa. [locTpoeHue mzoOpaxeHuil B
IUIOCKOM 3€pKaje.

[IpenomieHue cBeTa. 3aKOHBI MPEIOMIICHUS CBETa. AOCOIIOTHBIN MOKA3aTEINb
npenomiicHus. [lonmHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbIl yrojg MOJHOTO
BHYTPEHHETO OTPaKECHUS.

Hucnepcust cBera. CiioXKHBIN cocTaB 0eoro cBerta. LIBer.

ColOuparomue U paccedBaromue JuH3bL. ToHKas JuH3a. DokycHoe
paccTOsIHME W ONTHYEcKas cujla TOHKOM JuH3bl. IlocTpoeHue wm3o0pakeHuil B
coOuparolux U paccerBarolux JuH3ax. Gopmyna TOHKOW JIMH3BI. YBelIUYEHUE,
JlaBaeMo¢€ JIMH30MU.

[Ipenensl MpUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBass ontuka. HWutepdepenmus cBera. KorepeHTHbIE HCTOYHHUKHU.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEp(EpEHIIMOHHON
KapTUHE OT JIBYX CUH(]a3HBIX KOT€PEHTHBIX UCTOYHUKOB.

Hudpakuus cBera. JudpakuuonHas peméTka. YCIoBUE HaOIIOACHUS
[NIABHBIX ~MaKCUMyMOB TIpM TAaJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TU(GPAKIMOHHYIO PEIIETKY.

ITonsapusanus csera.

TexHuueckue YyCTpONCTBa U MPAKTHUUECKOE MNPUMEHEHHE: OYKH, JIyma,
doToamnmapat, TPOSKIIMOHHBIN amnmapaTr, MHKPOCKOM, TEJIECKOI, BOJIOKOHHAS
ONTHKA, TU(PPAKITMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpssMONMHENHOE paCIpOCTPAHEHUE, OTPAKEHUE M TNPEIOMIICHUE CBETA.
OnTuueckue mpruOOpPHI.

[TonHOE BHYyTpeHHEE OTpakeHre. Mozellb CBETOBO/A.

HccnenoBanue cBONCTB M300pakeHU B JTMH3AX.

Mopenu MuKpocKorna, TeJIeCKona.



Hab6mronenune naTepdepeninu cBera.

Hab6mronenune nudpaxium ceera.

HaOnronenue nucnepcuu cBera.

[TomydyeHue cekTpa ¢ TOMOIIBIO MPU3MBI.

[TonyueHue criekTpa ¢ MOMOIILI0 TUPPAKIIMOHHON PEIIETKH.
HaOnronenue noyisipusanuu CBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol
N3Mepenue nokaszaress NpeIoMIICHUS CTEKIIA.
HccnenoBanne CBONCTB M300paKEHUH B JIMH3aX.
HaGmronenne nucnepcuu cBera.

Pa3znesn 6. OcHOBBI CIeIUAJIBLHOM TEOPUH OTHOCHTEIbHOCTH

['panuubl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTynarsl
CIEHUAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETA B BaKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DWHILITEWHA.

OTHOCHUTEJIBHOCTD OJHOBPEMEHHOCTH. 3aMEJIJIEHUE BPEMEHH M COKpAICHUE
JUTVHBI.

DHEPrUsi U UMITYJIbC PEIATUBUCTCKON YaCTUIBI.

CBs3b MacChl C SHEPrUEN U UMITYJILCOM PEIIAITUBUCTCKON YaCTHULIBI. DHEPTUS
ITOKOS.

Pazgean 7. KBanToBasi pusuka

Tema 1. Inemenmul K6AHMOBOU ONMUKU

®otonsl. opmyna [lnanka cBsizu 3HEpruu (HOTOHA C €T0 YACTOTOM. JHEPTHUS
Y UMITyJIbC (POTOHA.

OTtkpoiThe 1 ucciaegopanue porodddexra. OnbiTel A. I'. CtoneroBa. 3akoHbI
dbororddexra. YpaBHenue DiHmrerHa 1 Gortodaddexra. «KpacHas rpaHuna»
dboToaddexra.

JlaBnenne cBera. OnbiThl I1. H. JleOGenena.

XUMHUYECKOE JICCTBUE CBETA.

TexHuyeckue yCTpPOMCTBA M MPAKTHUECKOE MpUMEHEHHUEe: (POTOIIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®o1orh(DHeKT Ha YCTAaHOBKE ¢ IMHKOBOM MJIACTUHOM.

HccnenoBanue 3akoHOB BHEMIHETO (oToddhdeKTa.

CBeToauon.

Conneynas Oatapes.

Tema 2. Cmpoenue amoma



Mopnens atoma Tomcona. OmbiTel Pe3epdopra mo paccessHUIO 0 -YaCTHIL.
[ImanerapHas mogmens aroma. llocrynater bopa. U3nydyenue u mormonieHue
$OTOHOB TpU TEepexoAe aroMa C OAHOTO YPOBHS SHEPTUU Ha Jpyroi. Bujsl
cniekTpoB. CIIEKTp YPOBHEW SHEPTrUU aTOMa BOJIOPO/IA.

BousiHOBBIE cBoOMicTBa yacTtull. Bonnsl ne bpoitis. KopryckyisipHO-BOJIHOBOM
JyaJIu3M.

CHOHTaHHOE U BBIHYXICHHOE U3ITy4YCHHE.

TexHuyeckue yCTpOHCTBA M TPAKTUYECKOE IMPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBBIM KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Onpenenenue JUIMHBI BOJIHBI Ja3epa.

HabGmronenue IMHeHYaThIX CIIEKTPOB U3ITYUYCHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabonul

HabGnrogenue TMHeHYaToro CuekTpa.

Tema 3. Amomnoe sa0po

OKCHEPUMEHTHI, JOKa3bIBAIOIIHUE CIOKHOCTh CTPOCHHs sapa. OTKphITHE
panuoaktuBHocTH.  OmbiTel  Pesepdopna mo  ompepeneHuto  cocraBa
paanoakTUBHOTO u3nydeHus. CBoiictBa anbda-, Oera-, ramMMa-u3IIy4yeHHUs.
BnusitHue paainoakTHBHOCTH Ha KUBBIE OPTaHU3MBI.

OtkpeiTHE TIpoTOHA M HeWTpoHa. Hykmonuas monens siapa ['eitzenOepra—
NBanenko. 3apsn sapa. MaccoBoe uncio sapa. M30Tormsl.

Anbda-pacnan. ODJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. ['amma-
U3JIydeHre. 3aKOH PaJuOaKTUBHOTO pacraja.

DHeprus CBA3U HYKJIOHOB B szipe. SAaepHbie cuinbl. Jlepekt Macchl siapa.

S nepHble peakunu. Jlenenue u CUHTE3 sIEp.

SAnepuwiii peaktop. Tepmosimepubpiii cuHTe3. [IpoOnemMbl M TEPCHEKTHUBHI
AJIEPHOM DHEPTETUKH. DKOJOTHUECKUE ACTIEKThI IAEPHON SJHEPTETUKH.

DiieMeHTapHble YacTUIlbl. OTKPBITUE O3UTPOHA.

MeTonbl HaOIIOIEHHS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHLI.

dyHIaMeHTalbHbIE B3aUMOJIeHCTBUA. EAMHCTBO u3nueckoi KapTUHBI MUPA.

TexHuyeckue yCcTpoMCTBa U NPAKTHUYECKOE ITPUMEHEHHUE: TO3UMETP, KaMmepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CU€TYrK MOHU3UPYIOIINX YACTHUL.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomoi
HccnenoBanue TpeKoB 4acTHI] (110 TOTOBBIM QoTOrpadusim).



Pasnen 8. DiieMeHTBI aCTPOHOMMH M aCTPOPU3NKH

Otanbl pa3BUTHS acTpoHOMUH. [IpUKIIaiHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
aACTPOHOMHH.

Bun 3Bé3gHoro Heba. Co3Be3nus, sipkue 3BE3MbI, IJIAHEThl, UX BUIUMOE
JBH>KCHUE.

ConneuHas cucrema.

Connue. ConHeunast akTUBHOCTh. Mctounuk sHeprum ConHIA W 3BE3.
3BE3bI, UX OCHOBHBIC XapAaKTEPUCTUKHU. J(HMarpaMma «CHEKTPaJIbHBIM KiIacc —
CBETHUMOCTBY». 3BE3MBl TJIABHOM IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3] TJIABHOM IOCJIENOBATEIBLHOCTA. BHYTpEeHHEE CTpocHue
3BE37. COBpEMEHHBIC MPEJCTABIEHUSI O MPOUCXOXKACHUU U 3Botonnu ConHIa u
3BE31. DTambl )KU3HH 3BE3I.

Mineunbiii I[lyts — Hama T'amaktuka. Ilomoxenne m aBwxkeHue CosHIA B
[Nanmaktuke. Tunel ranaktuk. PaguoranakTuky u kBazapbl. UEpHBIE ABIPHI B sIpax
raJaKkTHK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa00sa. Pazberanue rajgakTuk.
Teopus bonpmoro B3peiBa. PEnTuKTOBOE M3ITydEHHUE.

Macmrabnas ctpyktypa Beenennoii. MertaranakTuka.

Hepeménnbie mpoOaemMbl aCTPOHOMHUH.

Yuenuueckue nabnooenus

HaOnroienusi HeBOOPYKEHHBIM TJIa30M C HCITOJIB30BAHUEM KOMITbIOTEPHBIX
MPWIOKEHUHN I ONPeIeNICHUs TTOJIOKEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/11s CEeBEpHOro NOyIIapus U IPKHUE 3BE3bI.

Hab6mronenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

O0o0maromuiee MOBTOPEHUE

Ponp ¢usuku W acTpOHOMUM B DKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COIMAJIBHON M ATHYECKOU c(hepax nesTeTbHOCTH YeJIOBEKa, POJIb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOUW HAyYHON KapTUHE MHPA, POJIb GU3HUECKON TEOPUHU
B (opMHUpOBaHMM MpEACTaBICHUNW O (PU3MUECKON KapTUHE MHpa, MECTO
(bu3nYeCcKo KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEACTABICHUM O NIPUPOJIE.

MesxknpeaMeTHbIe CBSI3H

N3yuyenue xypca ¢usuku 0a30Boro ypoBHsS B 11 Kimacce oCyIIecTBISIETCS C
YYETOM COAEPKATEIbHBIX MEKIPEIMETHBIX CBA3€M C KypcamMM MaTE€MAaTHKH,
OHOJOTrMU, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Meorxcnpeomemnvie nonsimusi, CBSI3aHHBIE C W3YyYEHHEM METOJOB HAay4YHOIO
MO3HAHUSA: SIBJICHWE, HAy4YHBIA (aKT, TUMoTe3a, (hu3myeckas BEIMYMHA, 3aKOH,
Teopwsi, HAOTIOICHUE, SKCIIEPUMEHT, MOJICTUPOBAHNE, MOJIC]Th, NU3MEPECHHE.



Mamemamuxa: pewIEHHWE CHCTEMBl YPAaBHECHUM, TPUTOHOMETPUYECKUE
GyHKIIUA: CUHYC, KOCUHYC, TAHTE€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPHUIECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIWH HA OCHU KOOPAMHAT, CIOKEHHE BEKTOPOB,
MIPOU3BOJIHBIC DJIEMEHTAPHBIX (YHKIMH, MPU3HAKKH TOJI00MS TpPEYroJIbHUKOB,
ompeiesIeHHe UIOMIAaU TIOCKUX (GUryp u o0bEMa Tel.

buonoeus: snexTpudueckue SBICHUS B JKHBOW MPHUPOJIE, KoJieOATEIhHBIC
JBUKEHHS B )KUBOW MPUPOJIEC, ONTUYECKUE SIBIICHUS B KWUBOU MPUPOAE, NCUCTBUE
paauanyy Ha )KUBbI€ OPTraHU3MBbl.

Xumus: CTpPOCHHE aTOMOB M MOJIEKYJI, KPUCTALIUYECKAs] CTPYKTypa TBEPIBIX
TeJ, MEXaHU3Mbl OOpa30BaHUA KPUCTALINYSCKOM PEIIETKHU, CHEKTPaJIbHBIN
aHaJIu3.

l'eocpaghusi:  MarHuTHBIE TIONIOCA 3€MJIM, 3aJIEKU MATHUTHBIX — PY/I,
dhoTochEMKa 3eMHOM MMOBEPXHOCTH, MPEJCKA3aHUE 3eMIICTPSCCHUIA.

Texnonocusa: JNVMHWUW DJIEKTPOIEpENay, TEHEpPATOp IEPEMEHHOIO TOKa,
AJEKTPOJIBUTATENIb, WHAYKIHWOHHAs II€Yb, pajap, PaAUONPUEMHUK, TEIIEBU30D,
anTeHHa, TenedoH, CBY-neub, MPOEKIIMOHHBIN anmapar, BOJOKOHHAsI OITHKA,
COJIHEYHas Oarapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mnpenmera «®Du3nka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpazoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTHh JTOCTHIKEHHUE CIICTYIOUTUX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIhTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIngHOCTHBIE pe3yJbTaThl OCBOCHUS yUeOHOro npeaMera «Pu3nKa» JT0KHBI
OTpakaThb TOTOBHOCTh M CIOCOOHOCTh OOY4YarOUXCA PYKOBOJACTBOBATHCS
c(hOpMUPOBAaHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CHUCTEMOM I[EHHOCTHBIX
OpUEHTAllM{, TO3UTHBHBIX BHYTPEHHUX  YOEXKIECHUM, COOTBETCTBYIOIIMX
TPaJUIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 0O0IeCTBa, paCHIUPEHHE >KHU3HEHHOTO
OMBITA U OMbBITA JIEITEILHOCTH B MPOILIECCE PeaInu3ali OCHOBHBIX HAIPaBICHUHN
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamIaHCKOro BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTh TPAKIAHCKON MO3UIIMKA 00YUYaOIIEToCcs Kak aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBA;

NPUHATHE  TPAJUIMOHHBIX  OOIIEUYETOBEYECKHMX T'yMAaHUCTUUECKUX U
JIEMOKPAaTUYECKHUX LIEHHOCTEM;

TOTOBHOCTh BECTU COBMECTHYHKO JIESITEIIBHOCTh B MHTEpPECAX I'Pa)KJaHCKOIO
oO0IIIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHOM OpraHU3aIuy;

YMEHHUE B3aUMOJEHUCTBOBATH C COUUAIIBHBIMA HHCTUTYTAMU B COOTBETCTBUH C
uxX (YHKIUSMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JIESITETbHOCTH;

2) NaTPHOTHYECKOT0 BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU WJICHTUYHOCTH,
MaTpUOTU3MA;

LIECHHOCTHOE OTHOIIEHUE K TOCYJApCTBEHHBIM CHUMBOJIAM, JOCTHUXKCHUSIM
POCCUICKUX YUYEHBIX B 00J1acT (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUS:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUYECKOTO TTOBEICHHS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJIE B
JESATEIIbHOCTU YYEHOTO;

OCO3HAHME JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO OYAyIIEro;

4) 3cTeTHYECKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOIIEHHE K MUPY, BKIIFOYAs 3CTETUKY HAYYHOTO TBOPYECTBA,
MpUCYyIIero (pu3nueckoi HayKe;

5) TpyA0BOT0 BOCIIUTAHUSI:



MHTEpPEC K Pa3IMYHbIM cdepaMm npodhecCHoHANbHOU AEATENBHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKON M TEXHUKON, YMEHHE COBEpIIaTh OCOZHAHHBINA BHIOOP
Oynyiuel mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIC KU3HEHHBIE TIJIaHbI;

TOTOBHOCTb U CIOCOOHOCTHh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00JacTU
(bU3MKYN Ha IPOTSKEHUH BCEH KU3HU;

6) 3K0JI0rNYeCcKOTro BOCIIUTAHUS

c(OpPMHPOBAHHOCTh JKOJIOTMUECKOW KYJIbTYPhl, OCO3HaHHE TIJI00aIBHOTO
XapakKTepa 3KOJOTHYECKHUX MPOOIeM;

IJIAHUPOBAHUE U OCYIIECTBJICHUE JICCTBUIM B OKPYKAIOIIEH Cpelie Ha OCHOBE
3HAHUSA LEJIEW YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

pacUIMpEHHE OMbITAa JEATEIBHOCTH SKOJOTMYECKOM HAINPABIECHHOCTH HAa
OCHOBE UMEIOIINXCS 3HAaHUH 10 (UBHKE;

7) HEHHOCTH HAYYHOTO MO3HAHUS

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (U3UUECKON HAYKH;

OCO3HAHME LEHHOCTHM HAy4YHOW JEATEIIbHOCTH, TOTOBHOCTH B IIPOLECCE
U3ydeHus  (QU3MKM  OCYHIECTBJIATH  HPOEKTHYHD M HCCIEIOBATENIbCKYIO
NeSATEIbHOCTh MHIUBUIYAIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

ITo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIE /1eiiCTBUS
ba3zoBble jornyeckue AecTBUS:
CaMOCTOATENLHO  (OpMyJIHpOBaTH W aKTyaJIU3UpOBaTh  MpodJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTpENENATh eI ACSITCIBHOCTH, 3aJaBaTh TapaMeTpbl W KPUTEPUU HX
JIOCTHKEHUS,
BBISIBIIAITH  3aKOHOMEPHOCTH W TMPOTHUBOPEUHS B  PacCMAaTPUBAEMBIX
(bU3NYECKUX SIBICHUSIX;
pa3pabarpiBaTh IUIAH PEIHICHUS MPOOJEeMbl ¢ y4€TOM aHajlu3a WMEIOLIUXCS
MaTepHaNTbHBIX M HEMATePHUATIbHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBHI B ICSITEIIbHOCTh, OIICHUBATH COOTBETCTBHE PE3YIHTATOB
1EJI5IM, OLICHUBATh PUCKH TIOCTIEACTBUMN JCSITEIBHOCTH;
KOOPJIMHUPOBaTh W  BBHINOJHATH pabOTy B  YCJIOBHSAX  PEaJbHOTO,
BUPTYaJIbHOTO 1 KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBHSI,
pa3BUBaTh KPEaTHBHOE MBIIIICHUE MTPU PEIICHUH KU3HEHHBIX MPOOJIEM.
ba3oBble ucciaenoBare/ibCKue 1eCTBUA:
BIAJCTh HAYYHOW TEPMUHOJOTHEH, KIFOUEBBIMH TOHITHUSIMU W METOJAMH
(bu3nYeCcKO HAYKH;
BJIAJIETh HaBbIKAMU y4e€OHO-HCCIIEIOBATENbCKON U MPOEKTHOMN ESITeIbHOCTH
B o0yactu (pu3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TTOUCKY



METO/IOB peuieHusl 3ajay (U3MYECKOro COJepKaHUsl, TPUMEHEHHUIO Pa3IUYHBIX
METO/I0B [TO3HAHMS;

BIAJCTh BHUAAMH JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPEeTalliY, MPeoOpa3oBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4EeOHBIX
CUTYaIUsIX, B TOM YHUCIIE TIPHU CO3JaHUH YU€OHBIX MPOEKTOB B 00acTH (DU3UKH;

BBISIBJISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ pelleHUs, HaXOAUTh apTyMEHTHI JIsl JI0Ka3aTelbCTBA
CBOMX YTBEP)KJICHUH, 33/1aBaTh MapaMeTpbl U KPUTEPUHU PELICHHUS;

aHAJIM3UPOBaTh TMOJYYCHHbIE B XOJE pEUICHHWS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3ZUPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTb U (HOPMYJIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa3oBaTEIbHOU
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsM, OIEHUBATH MPUOOPETEHHBIH OIIBIT;

YMETb NEPEHOCUTh 3HAaHUSA 1O (U3MKE B MPAKTUYECKYIO 001acTh
KU3HEICSATEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00IacTe;

BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE TIOAXO/bI M PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33/1a49H, TOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.
Pabora c nundopmanueii:

BJIa/IeTh HaBbIKAMH MOJIy4€HUs MHPOpMAIUU (PU3UUECKOrO COJEpKaHUs U3
UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBISATH TOWCK, aHaJu3,
CHUCTEMAaTH3alMI0 ¥ WHTEPIPETANi0 WHPOPMAIMU Pa3IUYHBIX BUAOB U (GOpM
MIPEICTABICHNUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OpMALIHH;

UCIIONIb30BaTh  CpeAcTBa  MH(POPMALMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJOTHHA B PEIICHNH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/a4 ¢ CcoOMoJieHueM TpeOOBaHUN HSPrOHOMMKH, TEXHUKH O€30MacCHOCTH,
TUTUEHBI, PECypcocOepeKeHMs, TMpaBOBBIX M  JTUYECKUX HOPM, HOpPM
nH(OPMAITMOHHON OE30TTaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOTO COAEpX aHUs B pas3IMuHbIX (opMaTax ¢
yu€TOM Ha3zHaYeHHsI MHPOPMAIUH U 1IEJICBOU ayAUTOPHH, BHIOMpAas ONTUMAIBHYIO
¢dbopMy mpeAcTaBIeHUS U BU3yaTHU3alINN.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIE Y4eOHbIEe 1eHCTBHS:

OCYIIECTBISATh OOLIEHWE Ha Yypokax (U3UKK U BO BHE-YPOUHOHU
JEATEIBHOCTH;

pacro3HaBaTh MPEANOCHUIKA  KOH(DIUKTHBIX CUTyallUH W CMAr4ath
KOH(JIMKTHI;

Pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHs C HCIIOIb30BAHHUEM
SA3BIKOBBIX CPE/CTB;



INOHMMATh U HCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHAHOW M WHIUBUIYaIbHOU
paboThI;

BbIOMpaTh TEMATUKY M METOJbl COBMECTHBIX IEHCTBHI C y4€TOM OOLIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KIOro 4jeHa KOJUIEKTHBA,;

OpUHUMATh LA  COBMECTHOM  JEeATENbHOCTH, OpPraHU30BBIBATH U
KOOPAMHUPOBATh JEHUCTBUS MO €€ JOCTMIKEHMIO: COCTaBJATh IUIAaH JEWCTBUH,
pacnpenensaTb poid C y4ETOM MHEHMM y4YacTHUKOB, OOCYXJaThb pe3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KayeCTBO CBOEr0 BKJIAJAa W KAXKIOTO y4YaCTHHKA KOMaHIbI B
OOIIMiA pe3ybTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

IpemjlaraTb HOBBIE IIPOEKTHI, OLICHMBATh HWJEU C IO3WLHAHA HOBH3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISITh IMO3UTUBHOE CTPATETMYECKOE IMOBEACHUE B PA3IUYHBIX
CUTYaLHSIX, TPOSABIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHULIMATHBHBIM.

PeryasiTuBHbIe YyHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusauus:

CaMOCTOSITENIFHO OCYILECTBIIATh MO3HABATEIbHYIO JEATEIBbHOCTh B 00JAacTH
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1aUH;

CaMOCTOATENIbHO COCTABJISITh IJIaH PEIICHUS] PACUETHBIX M KAuE€CTBEHHBIX
3aJ1a4, TUTaH BBIMOJIHEHUS MTPAKTUYECKON pabOThI C yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANIOYTECHUM;

JIaBaTh OIIEHKY HOBBIM CHUTYAIlUsM;

pacumMpsITh paMKH Y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIIOUYTCHHI;

JenaTb OCO3HAaHHBIM BBIOOp, apryMEHTHpPOBaTh €ro, Oparb Ha cels
OTBETCTBEHHOCTb 32 PEILICHHUE;

OIICHUBAThH IPUOOPETEHHBIN OTIBIT;

criocoOCTBOBaTh (HOPMUPOBAHUIO M TMPOSIBICHUIO J3PYAUIIMA B 00JacTu
(U3HUKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHbIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOIMOHAJIBLHbIN HHTEJJIEKT:

JlaBaTh OIIEHKY HOBBIM CUTYallUsIM, BHOCHUTh KOPPEKTHUBBI B JIESITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB IEISIM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peduieKCMH Kak  OCO3HAHMS
COBEPILIAEMBbIX JIEUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX PE3yIbTaTOB H
OCHOBaHUIM;

UCIIOJIb30BaTh MPHUEMBI PEIIEKCHH JIJIsl OLIEHKH CHUTYalliH, BHIOOpa BEPHOTO
peLIeHHS;

YMETh OIIEHUWBATh PUCKM U CBOEBPEMEHHO MPUHUMATH PEUICHUS IO HUX
CHUKEHMUIO;

NPUHUMATh MOTHBBI M apryMEHTbl APYTUX NpPU aHaIU3€ pe3yJIbTaToOB
NEeATEIbHOCTH;



MPUHUMATh ce0sl, MOHUMas CBOU HEJJOCTATKU U JIOCTOMHCTBA;

NPUHAMAaTh MOTHBBI M apryMEHTbl APYTMX @PU aHalIu3€ pe3yJbTaToB
JEATEIIbHOCTH;

MpU3HAaBaTh CBOE MPABO U MPABO JAPYTHX HA OUIUOKH.

B mporiecce nOCTMXKEHUS JIMYHOCTHBIX PE3YJIHTATOB OCBOCHUSI MPOTPAMMEBI
no ¢u3MKe IS YPOBHS CpPEIHEro oO0Iero oOpa3oBaHUs Yy OOydYarOIIUXCs
COBEPIIEHCTBYETCS SMOLUOHAIIbHBIN WHTEIUIEKT, MPEAIONIararo i
c(OpMUPOBAHHOCTD:

CaMOCO3HAHUS, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHATIFHOE
COCTOSIHUE, BUJCTh HAMPABICHUS Pa3BUTHS COOCTBEHHOM AMOIIMOHAILHON CQEpHI,
OBITH YBEPEHHBIM B ce0€;

CaMOPETYJIUPOBAHHUS, BKIIOYAIOUIETO CAMOKOHTPOJIb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEICHHE, CIOCOOHOCTh aJanTUPOBATHC K
AMOIMOHAJILHBIM U3MEHEHUSIM U MPOSIBIIATh THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBALIMH, BKIIIOYAIOIIEH CTPEMIICHUE K JTOCTHKECHUIO LIENIH U
yCIexy, ONTUMH3M, WHUIHMATUBHOCTb, YMEHUE ACHCTBOBATh MCXOJS U3 CBOHX
BO3MOKHOCTEH;

AMIIATUH, BKIIOYAIOLIEH CIOCOOHOCTh MOHUMATh 3MOLIMOHAIBHOE COCTOSIHUE
JIPYTUX, YYUTBIBaTh €r0 TMPU OCYIIECTBICHUU OOIIECHUS, CIOCOOHOCTh K
COYYBCTBHUIO U CONEPEKUBAHUIO;

COIIMAJIbHBIX HABBIKOB, BKITFOUAIOIIUX CIIOCOOHOCTH BBICTPAUBATh OTHOIICHHMSI
C APYTUMU JIFOJIbMU, 3a00TUTHCSI, MPOSIBIISITH MHTEPEC U pa3peniaTb KOHPIUKTHI.

HPEAMETHBIE PE3YJIbTATBI

K koniy obyuenuss B 10 kJiacce MpeaMETHbIE pPe3yibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTh Y OOYYAIOIMIUXCSI YMEHUM:

JIEMOHCTPUPOBATh Ha TMpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUHU
COBPEMEHHOW HAay4YHOW KAapTUHBI MUpPA, B PAa3BUTUU COBPEMEHHOW TEXHHUKU U
TE€XHOJIOTMH, B IPAKTUYECKON JESATEIBHOCTH JOIEH;

YUYUTBIBATh TPAHMUIBI TPUMEHEHHUS M3YyUYCHHBIX (U3UYECKUX MOJCICH:
MaTepuaibHas TOYKa, MHEepIHUaIbHas cUcTeMa OTCU€Ta, abCOMIOTHO TBEPAOE TEIIO,
WJICAIIBHBIN Ta3, MOJEIIM CTPOCHUS Ta30B, )KUIAKOCTEN U TBEPABIX TEJ, TOUCUHBIN
AIEKTPUUECKUH 3apsij] MPU PeIIeHnH (PU3NIECKUX 3a]1a4;

pacrno3HaBath (GU3UYECKHUE SBJICHUS (MPOLIECChl) U OOBICHATh UX HAa OCHOBE
3aKOHOB MEXAHWKH, MOJICKYJSIPHO-KUHETHUYECKOM TEOpUM CTPOCHMS BEIECTBA U
ANEKTPOAMHAMUKHU:  PABHOMEPHOE M PABHOYCKOPEHHOE  MPSMOJUHEHHOE
JBIDKEHUE, CBOOOJHOE TMaJieHue TeJ, IBMIKEHHUE 10 OKPYKHOCTH, WHEPIHS,
B3aumMojeicTeue Ten, nuddys3us, OPOYHOBCKOE NBIKCHHE, CTPOSHUE KUIKOCTEH
U TBEPABIX TEJ, U3MEHEHUE 00bEMA TeJl ITPU HArpEeBaHUM (OXJIAXKIECHUH ), TETLNIOBOE
paBHOBECHE, WCIAPEHUE, KOHACHCALMS, IUIABJIEHUE, KPHUCTAJUIA3ALUs, KHUIECHUE,
BJI&YKHOCTh BO3/lyXa, OBBIIIEHUE JIaBJICHUS ra3a MpU €ro HarpeBaHUM B 3aKPbITOM
COoCyle, CBSI3b MEXKIAy IapaMeTpamMu COCTOSHUMS Ta3a B HM30IPOLEcCax,
ANEKTpU3alus TeJl, B3aUMOJEHCTBUE 3apsI0B;



OMKCHIBATH MEXAHUYECKOE JBIKECHUE, UCIONb3Ys (U3MUYECKUE BEITUUYMHBI:
KOOpAMHATA, NyTh, MNEPEMELIEHUE, CKOPOCTh, YCKOPEHHE, Macca Tela, CHIIA,
UMITYJIbC T€JIa, KUHETUYECKasi SHEprus, MOTCHUHUAIbHAS SHEPIUsl, MEXaHU4YeCKas
paboTa, MeXaHUYECKass MOIINHOCTh;, MPU ONKHCAaHUU MPABWIBHO TPAKTOBAThH
(GU3UYECKUl CMBICT HMCIOJB3YEeMBIX BEIMYMH, WX OOO3HAYCHHS W CIWHMIIBI,
HaXoJUTh (OPMYJIbI, CBA3BIBAIOUIUE JTAaHHYIO (U3UYECKYIO BEJIMUYUHY C JAPYTUMU
BEJINYNHAMU;

ONUCHIBAaTh M3YYEHHBIC TEIUIOBBIE CBOWMCTBA TEJI M TEIUIOBBIE SIBICHUA,
UCTIONIB3Ysl (DM3UYECKHME BEIMYWHBL: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KMHETUYECKAsT YHEPrUsl XaOTUUYECKOTO JBUKEHUS MOJEKYJ, CPEAHECKBAAPATUYHAS
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIJIOTHI, BHYTPEHHSIs JHEprusi, padora rasa,
KOO (PUIIMEHT TMOJEe3HOTO JEWCTBHUS TEIUIOBOTO JIBUTATENsl; MPU ONMUCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUI CMBICH HCHOJb3YEMbIX BEJIMYMH, HX
o00O3Ha4YeHUsT W E€IUHMIBI, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIIME JTAHHYIO
(pU3MYECKYIO BEIMUUHY C IPYTMMHU BEINYNHAM;

ONMCBHIBAaTh U3YYEHHBIE JIEKTPUUECKUE CBOMCTBA BEIIECTBA U AJIEKTPUUYECKUE
sBJICHUSI (ITPOLIECCHI), UCTIONB3Ys (PU3NYECKUE BETUYMHBI: AJIEKTPUUECKUHN 3apsi,
AIEKTPUYECKOE T0JIE, HANPSKEHHOCTD OIS, TOTEHINAI, PA3HOCTh MOTEHIUAJIOB;
NpU OINUCAHUM TPABWIBHO TPAKTOBAaTh (DU3UYECKUU CMBICT HCIOIb3yEeMbIX
BEITMYMH, MX OOO3HAUYEHMS] W EIUHUIIBI; YKa3bIBaTh (POPMYJIbI, CBSA3BIBAIOIIUE
JTAHHYI0 (U3UYECKYIO BEJIUYHUHY C APYTUMH BEJIMUYUHAMH,

aHaJIM3UPOBaTh (PU3UYECKHUE MPOLECCHl U SBJICHUS, UCIONIB3YS (PU3UUYECKUE
3aKOHBI U MIPUHLHNINBL: 3aKOH BCEMUPHOTO Tarotenus, I, 11 u 111 3axkonsl HeroToHa,
3aKOH COXPAHEHUS MEXAHWYECKOM DHHEPruH, 3aKOH COXPAHEHHS WMITYJIbCA,
MPUHLNIN CYNEPHO3ULIUNA CHJ, HPUHIUI PABHONPABUS HHEPLHUAIBHBIX CHCTEM
OTCYETA, MOJICKYJISIPHO-KUHETUYECKY0 TEOPUIO CTPOEHHUS BEILIECTBA, T'a30BbIC
3aKOHBI, CBSI3b CPEIHEN KMHETHYECKOW HEPTUU TEIUIOBOTO ABHKEHUSI MOJIEKYJI C
aOCOJIFOTHOUM TeMIepaTypoH, MEepBbIM 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHHS
IIEKTPUYECKOTO 3apsana, 3akoH KylloHa, mpu 3TOM pasnuyarh CIOBECHYIO
(GOpMYITMPOBKY 3aKOHA, €r0 MAaTEMaTUYECKOE BBIPAKEHUE W YCIIOBUSA (TPaHMIIbI,
00J1aCTH) MPUMEHUMOCTH;

OOBSICHSITH OCHOBHBIC TMPUHIUIIBI  JEHCTBUS  MAaIllUH, NpUOOPOB U
TEXHUUYECKUX YCTPOMCTB; pa3inuaTh YCJIOBHUS WX 0€30MaCHOTO UCIIOJIb30BaHUS B
MMOBCEIHEBHOM KU3HH;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCJICAOBAHUIO (PU3WYECKUX SBJICHUA U
MIPOIIECCOB C HCMOJB30BAHUEM MPSIMBIX M KOCBEHHBIX W3MEPEHUW, MPU 3TOM
dbopmynupoBath TpoOiieMy/3agadyy M TUMNOTE3y Y4eOHOro IKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 MPEIOKEHHOTO O0OPYIOBaHUS, MPOBOJUTH OMNBIT H
(GbOopMyIHpPOBATH BHIBOIHI,

OCYIIECTBIIATh MPSIMbIC U KOCBEHHBIC U3MEPECHUS (PU3NUECKUX BEIUYHH, TIPH
TOM BBIOMpaTh ONTHUMAJBHBIA CHOCOO M3MEPEHUSI M MCIOJb30BaTh H3BECTHHIE
METObI OLIEHKH TTOTPEMIHOCTEN U3MEPEHNU;



UCCJENOBATh  3aBUCHUMOCTH  MEXKIAY  (PU3MYECKHMMH  BEJIMYMHAMH  C
WCIIOJIb30BAaHUEM TMPSAMBIX M3MEPEHHUM, NMPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(buKCUpOBaTh PE3yNbTaThl MOJTYYEHHOW 3aBUCUMOCTH (DU3UYECKUX BEIMYMUH B
BUJIe Ta0nuIl U TpaduKOB, AeNaTh BBIBOABI IO pe3ybTaTaM HCCIEAOBAHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEIACHUU UCCIEAOBAHUN B
paMkax y4eOHOro OSKCIEpUMEHTa, Y4eOHO-UCCIENOBATEILCKOW U IMPOEKTHOU
NESATEILHOCTH C HMCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPOUCTB U JaOOPATOPHOTO
000pyI0BaHUS;

pemarb pacy€éTHblEe 3aJauyd C SIBHO 3aJaHHOM (PM3MYECKOW MOJEINbIO,
UCTIONB3YS (PU3MUECKHE 3aKOHBI U MIPUHIIMUIIBI, HA OCHOBE aHAIM3a YCJIOBHS 3a7aun
BbIOMpaTh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3MUECKUE BEITUYUHBI U (HOPMYIIHI,
HEOOXOJUMbIE ISl €€ pEelIeHus, MPOBOAUTH PACYETHI U OLIEHUBATH PEAIbHOCTD
MOJIy4Y€HHOTO 3HAYeHUS (PU3UYECKOUN BEJIUYUHBI;

penaTh KaueCTBEHHbIE 3aa4i: BBICTPAUBATh JIOTUYECKH HEITPOTUBOPEUNBYIO
LEMOYKY PACCYXKACHUN C ONOPOM HA H3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
buznueckue SBICHUS;

UCIONB30BaTh  MPU  pPELIEHUH  y4yeOHBIX  3aJady  COBpPEMEHHBIE
MH(OPMAIIMOHHBIE TEXHOJIOTHH I MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIUN
Y TPEICTABJICHUS YYEOHOW W HAy4YHO-TIONMYJIIPHON MH(POPMALIMH, TOTYYEHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHAJTU3UPOBATh MOJIy4aeMyto HH(POPMaLUIO;

IPUBOJUTH MPUMEPHI BKJIaJJa POCCUNCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHE TMPOIECCOB OKPYKAIIIET0 MHUpPA, B PAa3BUTHE
TEXHUKU U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOMN >KU3HU
Ui obecrieyeHus: 0€30MacHOCTU MPU OOpallleHUH ¢ MpUOOpaMu U TEXHUYECKUMHU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pPOBbs U COOJIIOJIEHUS HOPM SKOJIOTMYECKOI0
MOBEACHUS B OKPYXKAIOLIEH Cpeae;

paboTatb B TpYIIE C BHIIOJHEHUEM pPa3JIMYHBIX COLMAIBHBIX POJICH,
IUIAHUPOBaTh pPabOTy TPYyNNbl, PaLMOHAIBHO PpACHpPEleisTh O0O0S3aHHOCTH U
IUIAHUPOBATH JIESITEIIBHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aICKBaTHO OLICHUBATh
BKJIAJ] KQKJIOTO M3 YYACTHUKOB I'PYIIIBI B PEIICHUE pPacCMaTpUBaeMON IPOOIIEMBI.

K koniy obOyuenuss B 11 kJiacce npeaMeTHbIE pPe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUM:

JEMOHCTPUPOBATh Ha MpPUMEpPAX pojib U MecTO (U3UKH B (HOPMHUPOBAHUU
COBPEMEHHOW HAay4YHOW KAapTUHBI MHUpPA, B PAa3BUTUHU COBPEMEHHOW TEXHHUKHA U
TE€XHOJIOTUW, B MPAKTUYECKOW NEITENBHOCTH JIOAEH, LETOCTHOCTh U EOUHCTBO
(bu3nYecKoil KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMEHEHUS H3YUYEHHBIX (U3MUECKUX MO/JENei:
TOYEYHBIN JIEKTPUUECKUM 3apsifl, JIyd CBETA, TOUYEYHbIM UCTOYHUK CBETA, SACpHAs
MOJieJb aTOMa, HYKJIOHHAs MOJEJIb aTOMHOIO siipa MPH PEIIeHUH (PU3UIECKUX
3a/1ay;



pacro3HaBaTh (pu3nuecKue siBICHUS (IIPOIECChI) U OOBSICHATh MX HA OCHOBE
3aKOHOB 3JICKTPOJAMHAMUKU U KBAHTOBOW (PM3UKHU: IJICKTPUYECKAsT MPOBOAMMOCTbD,
TEIUIOBOE, CBETOBOC, XUMHUCCKOE, MAarHUTHOE JICHCTBHS TOKA, B3aWMOJICHCTBHE
MarHuTOB, OJJICKTPOMAarHUTHAs WHIYKIUSA, JCWCTBHE MArHUTHOTO TIONSA Ha
IIPOBOJHHUK C TOKOM W JIBIDKYIIUHCS 3apsj, 3JCKTPOMArHUTHBIE KOJICOAHUS W
BOJIHBI, TMPSAMOJMHEHHOE pPACIpPOCTPAHCHHUE CBETa, OTPa)KCHUE, MPEIOMIICHHE,
uHTepdepeHiys, TUudpakuus U NOJApHU3alMs CBeTa, JHUCIEPCUS  CBeTa,
doTornextpuaeckuii 3GdexT (hoTtodddekT), CBeTOBOE NaBieHre, BOZHUKHOBCHHE
JMHEHYaTOro CIIeKTpa aToMa BOJOPOJa, eCTECTBEHHAs M HMCKYCCTBEHHAs

pPaaAnOaAKTUBHOCTD,
OIIMCBIBATb H3YYCHHBLIC CBOMCTBA BCIICCTBA (Z)JIGKTpI/I‘-IGCKI/Ie, MAarduTHBIC,
OIITHYCCKUC, QJICKTPUICCKYIO IIPOBOINMOCTD Pa3INYHBIX CpGII) u

AJIEKTPOMArHUTHBIE SBJICHUS (MPOIECCHI), HCMONB3Ysl (PU3NUECKHUE BEIUYUHBIL:
ANEKTPUYECKUN 3apsii, CHJIA TOKA, DJICKTPUUYECKOE HAIPSXKEHUE, BIEKTPUUYECKOE
COMPOTHUBJICHUE, PA3HOCTh MOTEHIIMAIOB, 3JIEKTPOJBIDKYIIAs CHia, paboTa TOKa,
WHIYKIUS MarHUTHOTO MoJisA, cwia Ammepa, cuna JlopeHia, MHIYKTHBHOCTb
KaTyIIKHW, SHEPTUsl JJICKTPUYECKOr0 W MArHUTHOIO IOJIEW, MEPUOJ] U YacTOoTa
KoJieOaHUM B KoJeOaTEeIbHOM KOHTYpE, 3apsii M cujla TOoKa B IMpolecce
TapMOHUYECKUX DJICKTPOMArHUTHBIX KoJieOaHWM, (OKYCHOE pacCTOsIHUE U
ONTUYECKAas CWUJIa JIMH3bI, MPU ONUCAHUM TPABUIBHO TPAKTOBATH (PU3UUYECKHIMA
CMBICII HCIIOJIb3YEMBIX BEIMYMH, MX OO0O3HAYCHHs U EIAWHHIIBI, YKa3bIBaTh
dbopMyIibl, CBSI3bIBAIOIIME JAHHYIO (PU3MYECKYI0 BEIMYMHY C JPYyTUMHU
BEJIMYMHAMU;

ONUCHIBATh H3YYECHHBIC KBAHTOBBIC SIBIICHUS W MPOILECCHI, HCMOJIb3Ys
bu3nUecKkue BEJIMYMHBI: CKOPOCTh JJIEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI H
4acTOTa CBETA, SHEPTUS U UMITYJIbC (DOTOHA, IEPHO]T MOTypaciaga, SHEPTUS CBA3U
aTOMHBIX SiZIep, NPU OMUCAHUM TPABUWIBHO TPAKTOBATH (DUBUYECKUM CMBICTT
WCIIOJB3YEeMbIX BEJIMYWH, UX OOO3HAUCHMS WM €IUHMIIBI, YKa3bIBaTh (POPMYJIBI,
CBS3BIBAIONINE JIaHHYIO (U3HYECKYI0 BEIWYWHY C JPYTUMH BEJIWYMHAMU,
BBIYHCIIATH 3HAYCHHUE (PU3NUECKON BETUINHBI

aHATM3UPOBAaTh (PU3UUYECKHE TMPOIECChl U SBICHUS, UCIOJB3YsS (PU3MUECKHE
3aKOHBI M TPUHLIMIBL: 3aKOH OMa, 3aKOHBI MOCJIEI0BATEIBHOTO U MapaJlIeIbHOTO
COCIMHEHUSI NPOBOJHUKOB, 3aKOH Jkoyma—JIeHma, 3aKOH BJIEKTPOMAarHUTHOM
MHIYKIWH, 3aKOH NPSIMOJIMHEMHOTIO PacIpOCTPAHEHUSI CBETA, 3aKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEeHHE ODWHINTEHHa miisa Gortorddexra,
3aKOH COXPAHEHUSI SHEPrUH, 3aKOH COXPAHEHUS HMMIYJIbCA, 3aKOH COXPAHEHUS
AIEKTPUYECKOrO 3apsia, 3aKOH COXPAHEHUs MacCOBOrO 4ucia, nocrynarel bopa,
3aKOH PaIMOAKTUBHOTO pacmaja, Mpy 3TOM pasiinyaTh CJIOBECHYIO (DOPMYIHUPOBKY
3aKOHA, €ro MaTeMaTU4YeCKOE BBIPAKEHUE M YCIOBUSA (TpaHUIIBl, 00JacTH)
MIPUMEHUMOCTH;

ONPENEATh HAMIPABICHUE BEKTOPA MHAYKIIMA MAarHUTHOIO TOJII TPOBOIHHUKA
C TOKOM, CuJibl Amniepa u cuibl JlopeHua;



CTPOMTh U OIKCHIBATh H300paKEHHE, CO3/1aBAEMOE IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI 110 HCCJIEIOBAHUIO (DU3UYECKUX SIBIICHUUA W
MPOIIECCOB C HCIOJB30BAaHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUMN: MPU STOM
dbopMmynupoBaTh MpoOJieMy/3amady H TUIIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEUIOKEHHOTO O0OPYIOBaHUS, MPOBOJUTH OMNBIT H
bopMyIMpOBaTH BHIBO/IBI,

OCYILECTBJISITh MPSIMbIE U KOCBEHHbIE U3MEPEHUS (DU3NUYECKUX BEJIMYMH, TPU
TOM BBIOMpaTh ONTHMAJBHBIN CHOCOO W3MEPEHHUS M WCIOJb30BaTh H3BECTHHIE
METO/bI OLICHKHU ITOTPEIIHOCTEN U3MEPEHUM;

UCCJIEIOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C MCIOJb30BaHUEM
OPSAMBIX M3MEPEHUH: MPU OSTOM KOHCTPYMPOBATh YCTAHOBKY, (PUKCHPOBATH
pe3yabTaThl MOJYYEHHOW 3aBUCUMOCTH (DU3UUYECKUX BEJIUYMH B BUJE TAOJUIl U
rpauKoOB, AENATh BHIBOJBI 10 PE3yJIbTaTaM UCCIEAOBAHMUS;

coOJII0/1aTh MpaBuiia 0€30MacHOr0 TpyJa MPHU MPOBEJACHUU HUCCIEIOBAaHUN B
paMkax y4eOHOTro OSKCIEpPUMEHTa, Y4eOHO-UCCIENOBATEILCKOW U MPOCKTHOU
JESATEILHOCTH C HMCIOJIb30BAaHUEM H3MEPUTEIbHBIX YCTPOWCTB U JIAOOPATOPHOIO
000py1I0BaHUS;

pemiaTth pacu€THble 3aJa4d C SIBHO 3aJaHHON (PM3MYECKOW MOJEINbIO,
UCTIOJIBb3Ysl (PU3MYECKUE 3aKOHBI M TIPUHIIMITBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a/1auu
BBIOMPATh (PU3UYECKYIO MOJEINb, BBIACIATh (PU3MUECKHE BEIMYUHBI U (POPMYJIBI,
HEOOXoAUMbIe NJisi €€ PEelIeHUs, TPOBOAUTh PAacUYE€Thl M OLICHUBATh PEaJIbHOCTb
MOJIYYE€HHOT0 3HaueHUsI (PU3UYECKON BEJIMUUHBI;

peliaTh KaueCTBEHHBIE 3a/1a4M: BHICTPAUBATh JOTUUECKU HEMPOTHBOPEUUBYIO
LEMOYKY PACCYKICHHI C OMOpOM Ha HM3y4YEHHBIE 3aKOHbBI, 3aKOHOMEPHOCTH U
(bu3nYecKue ABIICHUS,

UCIIOJIb30BaTh ~ MpPU  PEIIEHWH  y4eOHBIX  3aJa4  COBPEMEHHBIE
WH(POpPMAITMOHHBIE TEXHOJIOTHH JIJISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIIUN
U TIPEJICTABJICHUS YUCOHOW W HAyYHO-TIOMYJIIPHON MHGOPMAIIHNH, TOTYYEeHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHATTM3UPOBATH MOTydaeMyto HH(popMaIuio;

OOBSCHATh TPHUHITUIBI JCHCTBUS MAINH, NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, pa3inyaTh yCIOBUS UX 0€30MacHOTO MCIOJIb30BAHUS B IMOBCEIHEBHOM
YKU3HU;

MPUBOIUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKW, B OOBSICHEHHE MPOIECCOB OKPYXKAIOIIETO MHUPA, B PA3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOMN >KU3HU
JUTsl o0ecrieyeHus: 6€30MacHOCTH MpU OOpallleHuU ¢ MPUOOpaMu U TEXHUYECKUMU
yCTPOMCTBaMH, JJIsl COXPAHEHUS 310pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;

paboTatb B TpYyIIE C BBHIIOJHEHUEM pPAa3IUYHBIX COLMAJIBHBIX POJICH,
IUIAHUPOBATh PabOTy TPYNIbI, PAUMOHAIBHO pacHpelensTh OO0SI3aHHOCTH WU



IUIAaHUPOBATH JIESITEIbHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJICKBATHO OLICHUBATh
BKJIAJT K&KJIOTO U3 YYACTHUKOB TPYMIIbI B PEIICHHE paCCMAaTPUBAEMOM IPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC

Ne i/

HaumeHoBaHue pa3iesioB U TeM
NPOrpamMMbl

KoanyecTBo 4acoB

Bcero

JaekTpoHHbIe (HU(pPOBHIE)
o0pa3oBaTe/ibHbIE PECYPCHI

Paznea 1. DU3UKA U METO/IbI HAYYHOI'O ITIO3HAHUSA

1.1 ®dusnKa ¥ METOJIbI HAYYHOTO TIO3HAHUS 2 bu6mmoreka LIOK https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 2
Pa3zgen 2. MEXAHUKA
2.1 Kunemartuka bubnuoteka [{OK https://m.edsoo.ru/7f41bf72
2.2 JnHamuka bubnuoreka [{OK https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXPAHEHUS B MEXaHUKE bubnuoteka [{OK https://m.edsoo.ru/7f41bf72
Htoro no paznemny 18

Paznen 3. MOJIEKYJISAPHASA ®U3NKA U TEPMOJINHAMUKA

o i "
3.1 CHOBBT MOTIC Y BIPHOKHHETHHCCKOM 9 bu6nuoreka LIOK https://m.edsoo.ru/7f41bf72
TEOpHH
3.2 OCHOBBI TEpMOAMHAMUKHI 10 bubnuoteka [{OK https://m.edsoo.ru/7f41bf72
A .
3.3 TPCTATHDIE COCTOMILT BEMECTa 5 bub6nuoreka LIOK https://m.edsoo.ru/7f41bf72
@da30BbIE IEPEXOBI
Hroro no paszneny 24
Paznen 4. JIEKTPOJANHAMUKA
4.1 DneKTpocTaThKa 10 bu6nuoreka LIOK https://m.edsoo.ru/7f41bf72
I1 7 i TOK.
4.2 OCTOTHIEIH SICKIPHACCIHH TOK 12 Bu6maorexa LIOK https://m.edsoo.ru/7f41bf72
Toku B pa3muyHbIX Cpenax
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Hroro no pazneny

Pe3epBHOE Bpemst

22

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




11 KJIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3/iesioB U TeM Beero (undposbie)
NPOrpaMmblI o0pa3oBaTe/bHbIe
pecypcsbl
Paznen 1. JIEKTPOJAUHAMUKA
11
11 MarnuTtHoe nojue. IeKTpoMarHuTHast bubnuorexa [JOK
' VHTYKIHS https://m.edso00.ru/7f41c97¢c
Uroro no pazgeny 11
Pa3nen 2. KOJIEBAHUSA U BOJTHBI
51 MexaHn4YecKHUe U AIEKTPOMAarHUTHBIE 9 bubnuorexa [JOK
' KoJIeOaHusI https://m.edsoo.ru/7f41c97¢c
29 MexaHnuyeckne U 3JEKTPOMarHUTHbBIE 5 bubnunoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
10 bu6mmorexa [IOK
2.3
Onrika https://m.edsoo.ru/7f41c97c
Wroro no pazneny 24
Pa3nen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCUTEJBHOCTH
31 OCHOBHI CTIEITUATTBHON TEOPUHU 4 bubnuotexa [JOK
' OTHOCUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DIIEeMEHTHI KBAHTOBOW ONTHKH 6 bubmorexa HOK

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

42 CTpoeiie atoma 4 https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
43 ATOMHOE PO > https://m.edsoo.ru/7f41c97c
Wroro no pazueny 15
Paznea 5. 3JIEMEHTbBI ACTPOHOMUWU U ACTPO®PU3UKHN
7 bu6mmoreka [IOK
5.1 DNEeMEeHTHI aCTPOHOMUU U acTPOPU3UKU httos://m.edsoo.ru/7f41c97c
Hroro no pazneny 7
Paznen 6. OBOBLIAIOILIEE IOBTOPEHUE
bubmuorexa [JOK
6.1 000 4
Ofodwaionee nopTopetie https://m.edsoo.ru/7f41c97c
Hroro no pasneny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KounyecTBO 4acoB JIeKTPOHHbIE
ara ugposbie
Ne n/m Tema ypoka A ungp
Bcero U3y4YeHH s o0pa3oBaTe/ibHbIE
pecypcsl
1 ®dusuka — Hayka o npupozae. Hayunsie 1 bubnnoreka [JOK
METO/Ibl TO3HAHUS OKPYKAIOIIEr0 MUpa https://m.edsoo.ru/ff0c32e2
Ponb u Mecto pusuku B hopMupoBaHUU
2 COBPEMEHHOM HAyYHOW KapTHHBI MUpPA, B 1 bubmorexa LHOK
P e P P https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JEATEIbHOCTHU JIIOIEH
MexaHn4eckoe JTBUKEHUE.
3 OTHOCHTEIBHOCTh MEXaHHYECKOTO 1 bu6mmorexa [IOK
nBwxeHus. [lepemenienue, CKkOpocTb, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE
4 PaBHOMEpHOE IPAMOIMHEITHOE TBUKEHUE 1 bubmmorexa [OK
P P A https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE IPSIMOJIMHENHOE 1 bubnnorexka [JOK
JIBIDKEHUE https://m.edsoo.ru/ff0c372e
6 CBoOogHoe majieHue. Y CKopeHue 1 bubnmnoreka [JOK
¢BOOOIHOTO MAIEHNUSA https://m.edsoo.ru/ff0c39cc
7 KpuBonuneiinoe npuxenue. [[Buxenue 1 bubnnoreka [JOK
MaTepUaJIbHOU TOYKHU 110 OKPYKHOCTH https://m.edsoo.ru/ffOc3ada
[TpuHIIMTT OTHOCUTENBHOCTH [ amuies.
8 HNuepnmansable cucTeMsl oTcuera. [lepBrrit 1 bubmmorexa [TOK
P P HeP https://m.edsoo.ru/ff0c3be8
3akoH HproToHa
9 Macca tena. Cwia. [TpuHIumn 1 bubmmoreka [JOK



https://m.edsoo.ru/ff0c32e2
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Cynepno3uiuu cuil. Bropoii 3akox
HprotoHa 1151 MaTepualibHOM TOUKH

https://m.edsoo.ru/ffOc3be8

10 Tperunii 3akoH Hpr0TOHA 17151 MaTEpHAIIBHBIX bubnuoreka [IOK
TOYEK https://m.edsoo.ru/ff0c3be8
1 3aKoH BCEMUPHOTO TsAroreHus. Cuia bubnmoreka [JOK
TsbKecTH. [lepBast kocMHYecKasi CKOPOCTh https://m.edsoo.ru/ff0c3d00
bubmuoreka [JOK
12 Cuna ynpyrocts. ko ['yka. Bec rena https://m.edsoo.ru/ff0c3e18
Cuna tpenunst. Koaddunuent tpennsa. Cuia
13 COHpOTI;IBHeHHH l'Iqu)/I(b,Z[BI/I)KeHI/II/II) Tena B bubmmorexa LOK
https://m.edsoo.ru/ff0c3f76
KUJKOCTU WM ra3e
[TocTynarenbHOe U BpalaTeibHOE
14 JIBIKEHHUE a0COJIFOTHO TBEPIOTO Tea. bu6mmoreka [IOK
MowmenT cunsl. [lnedo cunbl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBecHsI TBEPAOIO Tea
NMnynec MmaTepuanbHOM TOUYKH, CUCTEMBI
15 MaTepHaIbHBIX TOYEK. IMITyIbC CHITBL. bubnnoreka [JOK
3aKoH coXpaHEHUsl UMITyJIbca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
TIBUKCHHE
Pa6ota u momHOCTh cuibl. Kunernaeckas
16 sHeprus MmarepuanbHoi Touku. Teopema 00 Bubmmorexa LIOK
. https://m.edsoo.ru/ff0c4502
W3MEHEHUU KUHETHUUECKOW SHEPT U
[TorenuuanbHas sHeprus. [loreHuanbpHas
17 SHEPrus ynpyro aeGpopMupoOBaHHON bubnmoreka [JOK
npykuHbl. [loTeHnManbpHas sHeprus Temna https://m.edsoo.ru/ff0c461a
BOJIM3H MMOBEPXHOCTH 3eMITH
18 [ToTenmuanbHble 1 HEMOTEHITMAILHbBIC bubmuorexa [JOK

cutbl. CBS3b pa6OTBI HCIIOTCHIIMAJIbHBIX

https://m.edsoo.ru/ff0c478c
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CHJI C U3MEHCHHEM MEXaHHYISCKOM OHCPIrun
CHCTEMBI Tel. 3aKOH COXpaHCHUA
MEXaHUYeCKOM SHEPIrun

19

JlaboparopHas pabota «lccrnenoBanue
CBA3HU pa6OTBI CHJIBI C UBMCHCHHUEM
MEXaHUYECKOM IHEPTUU TeJla Ha IPUMEpe
PaCTSDKEHUS PE3UHOBOTO KIyTa

20

21

22

KonTtponsHast pabora o Teme
«Kunemaruka. JluHamuka. 3aKOHBI
COXpaHEHHUS B MEXaHUKE)

OCHOBHBIE TIOJIO)KEHUST MOJIEKYJISIPHO-
KHMHETUYECKOU Teopuu. bpoyHoBCcKkoe
newkenue. Auddysus

XapakTep JABUKEHUS U B3aUMOICHCTBUS
YyacTull BeniecTBa. Moiesin CTpOeHUs ra3oB,
JKUJIKOCTEN U TBEPJIBIX TEI

bubmuorexa [JOK
https://m.edsoo.ru/ff0c4b74

bubmuorexa [JOK
https://m.edsoo.ru/ff0c4dc?2

23

Macca monekyn. KonnuecTBo BemiecTsa.
[TocTostHHast ABoraapo

24

25

TermmoBoe paBHOBecue. TemnepaTtypa u e€
n3mepenue. [llkana remneparyp Llenscus

HUneanpuerii raz 8 MKT. OcHoBHOE
ypaBHeHne MKT

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4fde

26

AOcomoTHas TemrepaTypa Kak Mepa
CpeIHEN KNHETUYECKON SHEPTUH IBUKECHUS
MOJIEKYJ. Y paBHeHUE MeHieneeBa-
Kunaneiipona

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c511e

27
28

3akoH J/lambToHa. ["a30BbIC 3aKOHBI

JlaboparopHas pabota «lccrnenoBanue



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

3aBUCHMOCTH MEXY ITapaMeTpamMu
COCTOSIHMS Pa3pEKEHHOIO ra3a»

H3ompornecchl B ueaabHOM ra3e u ux

bu6mmoreka [IOK

29 rpaduveckoe MmpeacTaBIcHIe https://m.edsoo.ru/ff0c570e
BHyTpeHHsis sHEprus TepMOIMHAMUYECKOM
CUCTEMBI U CTIOCOOBI €€ N3MEHEHUS.
30 KonuyecTBo TermioTs! U padoTa. bubmorexa LHOK
https://m.eds00.ru/ff0c5952
BHyTpeHHsIst SHEpTrHst 0THOATOMHOTO
UJ€aIbHOTO rasza
bubmuorexa [JOK
31 Buytet Tenonepe ay https://m.edso0.ru/ff0c5c36
VY aenbHas TEIIOEMKOCTH BEIIECTBA.
32 KonuuecTBo TEMIIOTHI py TEIIonepeaaye. bubmmorexa [JOK
. https://m.edsoo.ru/ff0c5c36
AnmabaTHBIN mporecc
33 [lepBblil 3aKOH TEPMOJAMHAMUKHU U €TI0 bubnuorexa [JOK
IIPUMEHEHHE K U30IpolLeccaM https://m.edsoo.ru/ffOc5efc
34 Heob6patumocThb npoIieccoB B MpUpoOIE. bubnuorexa [JOK
BTopoii 3ak0OH TepMOIMHAMUKHA https://m.edsoo.ru/ff0c6230
35 [Tpuauun neitcreus u KIIJI Teruiosoit bubnuoreka [IOK
MalIuHbI https://m.edso0.ru/ff0c600a
36 Hukn Kapuo u ero KITJ{
37 DKoJoru4eckue npooIeMbl
TETUTOIHEPTETHKH
38 O6o6maromuit ypok «MonekymsipHas bubnmoreka [JOK
¢duznka. OCHOBBI TEPMOAMHAMUKI https://m.edso0.ru/ff0c6938
KonTponbhas pabota no teme
39 «MonekynsipHas ¢puznka. OCHOBBI bubmmorexa LIOK

TCPMOANHAMUKU

https://m.edsoo.ru/ff0c6a50
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40 [TapooOpa3zoBaHue 1 KOHIEHCAIHSL. bubmumorexa [IOK
Ucnapenue u kunenue https://m.edsoo.ru/ff0c63b6
41 AOcomoTHAs U OTHOCUTEIbHAS BIIAXKHOCTD bubmuorexa [JOK
BO31yxa. HaceleHnslii nap https://m.edsoo.ru/ff0c64d8
Teépnoe Teno. Kpucraminueckue u
42 amopdHbIe Teaa. AHU30TPOITHS CBOMCTB bubnnoreka [HOK
KpucTauioB. KuJIKre KpUCTabl. https://m.edso00.ru/ff0c65f0
CoBpemMeHHbIE MaTepUalIbl
43 IlmaBiieHue u KpucTayM3anus. Y AenbHas bubnuorexa [JOK
TeruioTa miasneHus. Cyonumanus https://m.edsoo.ru/ff0c6708
bu6mmoreka [IOK
44 Y 0
PABHCHHUC TEILIOBOTO bananca https://m.edsoo.ru/ff0c6820
45 DneKTpu3anus Tei. DIEKTPUIEeCKUH 3apsi. bubnuorexa [JOK
JIBa BuJa AIIEKTPUUECKUX 3apsiIOB https://m.edsoo.ru/ffOc6bcc
IIpoBogHMKH, TUINCKTPUKH U
46 H(I))J'I Z[0130 HI/?KI/I 3211ng COXPaHCHHUS bubmmorexa [JOK
YHPOBOA ) P https://m.edsoo.ru/ffOc6bcc
AIEKTPUIECKOTO 3apsia
47 B3aumopeiictBue 3apsnoB. 3akoH KynoHa. bubnmnorexa [JOK
ToudeuHbIil dIIEKTPUYECKUM 3apsif https://m.edsoo.ru/ffOc6ced
Hanpsx€HHOCTB 3JIEKTPUYECKOIO OJIS.
48 [IpuHIUIT CyNepIO3UIIUH SIIEKTPUUECKUX bubmmorexa [OK
p VH yrep H . p https://m.edsoo.ru/ffOc6df2
noneit. JInnuu HanpsHKEHHOCTH
49 Pabota cuit aieKkTpocTaTHIecKOro moJis. bubnuorexa [JOK
ITorennuain. Pa3HocTs TOTEHIINAIOB https://m.edsoo.ru/ff0c6f00
[TpoBOIHUKY U TUANIEKTPUKH B
50 3J'IpeKT iCTaTquI::KOM noljie bubmmorexa [JOK
P ] https://m.edsoo.ru/ff0c7018
JusnexTpudeckas MpOHUIIAEMOCTh
51 OnexrpoéMkocTs. Konnencarop bubnuorexa [IOK
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52

DEeKTPOEMKOCTD TIOCKOTO KOHJICHCATOPA.
DHeprus 3apsHKCHHOTO KOHICHCATOPa

https://m.edsoo.ru/ff0c7126

bubmuorexa [JOK
https://m.edsoo.ru/ff0c72c0

53

54

55

56

57

JlabopaTtopHast pabora "U3mepenue
AJIEKTPOEMKOCTH KOHJeHcaTopa"

[IpuHIMI NEHCTBUS U IPUMEHEHUE
KOHJICHCATOPOB, KOMMMPOBAJILHOTO
amnmnapara, CTpyWHOTO IpUHTEpa.
DJIeKTpOoCcTaTUYECKas 3alIuTa. 3a3eMJICHUE
AIIEKTPONPUOOPOB

DJIEKTPUUYECKUI TOK, YCIOBHS €TI0
cymectBoBanus. [locTosuublil Tok. Cuia
toka. Hanpsixenue. ConpoTuBieHue. 3aKoH
OmMa jy1st yyacTka Lenu

[TocnenoBarensHOE, MapaIeIbHOE,
CMEIIaHHOE COeIMHEHNE IPOBOHUKOB.
JlaGopatopHas pabora «3yueHue
CMEIIAaHHOTO COETMHEHHSI PE3UCTOPOBY

PaboTta 1 MOIITHOCTB ANMEKTPUYECKOTO TOKA.
3akoH J[xoynsa-Jlenna

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c74f0

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c7838

58

3axon OMa 1715 TOJTHOM (3aMKHYTOM)
anekTpudeckoit nenu. Koporkoe
3ambikanue. JlaboparopHast pabora
«M3mepenne DJIC UCTOYHHMKA TOKA U €r0
BHYTPEHHET0 CONPOTUBICHUSD)

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

DneKTpOHHAs TPOBOAUMOCTH TBEPIBIX
METaJIJIOB. 3aBUCUMOCTh CONIPOTHUBIICHUS
METAJIJIOB OT TEMIIEPATYPHI.
CBepxnpoBOUMOCTb



https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

DnekTpuueckuil Tok B Bakyyme. CBolicTBa

60 1
AJIEKTPOHHBIX MMYYKOB
ITomynpoBogHUKH, UX COOCTBECHHAS U
61 i Hl\}/llleIfHaﬁIr[I oBouMOCTh. CBolicTBa p—N- 1 bubmorexa LHOK
P POBOA ) P https://m.edsoo.ru/ff0c84ae
nepexoja. [lomynpoBogHuKOBBIE TPHUOOPHI
DJIEKTPUUYECKUI TOK B pacTBOpax U
62 paciuiaBax 3JIEKTPOJIUTOB. 1 bubnnoreka [HOK
DIIEKTPOTUTHYECKAs JUCCOIHAITHSI. https://m.edsoo.ru/ff0c82ba
DIIEeKTPOIHN3
DJIEKTPUUYECKUI TOK B ra3ax.
. . bubmuorexa [JOK
63 CaMOCTOSITENIbHBIM U HECAMOCTOSI TEIIbHBIN 1
https://m.edsoo.ru/ff0c84ae
pazpsan. Monnus. [1nazma
DIIeKTpUYECKHE MPUOOPHI U YCTPOMCTBA U
64 UX 11 ;Kmqecxoerr)[ HMiHeHze II)] aBUJIa 1 bubmorexa LHOK
P P + P https://m.edsoo.ru/ffOc86fc
TEXHHUKHU 0€3011acCHOCTU
. bubnuorexa [JOK
65 O0606mmanmui ypok «IeKTPoInHAMUKA» 1 https://m.edsoo.ru/ff0c88be
KonTponbHas pabora no teme
66 «Qnekrpocraruka. [IocTosHHBIM 1 bubnnoreka [JOK
JJIEKTPUYECKUN TOK. TOKH B pa3san4HbIX https://m.edsoo.ru/ff0c8a8a
cpenax»
67 Pesepsublit ypok. KonTponbHas pabora o 1 bubnnorexka [JOK
Teme "DneKkTpoauHamMuka" https://m.edsoo.ru/ff0c8c56
68 PesepBHblit ypok. O6o0maronmii ypok mno 1 bubmuorexa [IOK
temaMm 10 knacca https://m.edsoo.ru/ffOc8f6c
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
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11 KJIACC

Ne /o Tema ypoka Beero Hara DJIeKTPOHHBbIE HU(PPOBLIE
U3ydeHus o0pa3oBaTejibHbIE PeCypPChI
[TocTostTHHBIE MAarHUTHI U KX B3aUMOJCHCTBHE.
1 MarnutHoe mone. Bektop MarHuTHOM MHIYKIIUHA bubnnorexa LHOK
 DEKTOP YR https://m.eds00.ru/ff0c9778
JIvHUY MarHUTHOW UHAYKIIUU
5 MaruutHoe 1noJie MpOBOJHUKA ¢ TOKOM. ONBIT IpcTea. bubnuorexa [JOK
BzaumopeiicTBre TpoBOAHUKOB C TOKOM https://m.edsoo.ru/ff0c98fe
3 JlaGopaTtopHast pabora «3yueHne MarHuTHOTO TMOJIs bubmmorexa [JOK
KAaTYHIKHA C TOKOM» https://m.edsoo.ru/ff0c98fe
JleficTBe MarHUTHOTO TOJISI HAa MPOBOJIHHUK C TOKOM.
4 Cuna Ammnepa. JIaboparopnas pabota «VccnenoBanue bubmmorexa [JOK
N pe. PaTopHas p https://m.edsoo.ru/ff0c9acO
JIEHCTBUSI OCTOSTHHOTO MarHuTa Ha paMKy C TOKOM»
JleiicTBre MarHUTHOTO TIOJISL HA IBHXKYIIIYIOCS
5 3apspkeHHYro yactuny. Cuna Jlopenna. PaGora cuibl bubmorexa HOK
P o 4 P ' https://m.edsoo.ru/ff0c9df4
Jlopenua
DnexkTpoMarHuTHas HHAyKus. [IoTok BekTopa
6 MarHuTHON MHAYKIuHu. DJIC nHayknuu. 3akoH
ANeKTpOMarHuTHOW uHaykiu dapanes
7 JlaGopaTtopHas pabota «MccnenoBanue siBICHUS bubmuoreka [IOK
ANEKTPOMATHUTHON MHIYKIIHH https://m.edsoo.ru/ff0cal50
NuaykTtuBHOCTD. fBNnenue camounaykuun. JC
8 CaMOMHIYKITUH. DHEPIUsl MATHUTHOTO TTOJIS KaTYIIKH C bubmorexa HOK
YIHHH. p y https://m.edsoo.ru/ff0ca600
TOKOM. DJIEKTPOMAarHuTHOE I0JIE
TexHu4eckue ycTpoicTBa U UX MPUMEHEHUE!
9 MOCTOSTHHBIE MATHUTHI, SJIEKTPOMArHUTHI,
AJEKTPOJIBUTaTENh, YCKOPUTEIHN 3JIEMEHTAPHBIX YaCTHII,
WHAYKIIHOHHAS TIeYb
10 Ob6o06maromuit ypok «MarauTHoe mnosie. bu6muoreka [JOK

SJICKTpOMal" HUTHAasA UHOAYKIHA»

https://m.edsoo.ru/ffOcab82
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KonTtponbHas pabora no Teme «MarauTHoe mosie.

bubnunoreka LIOK

11
DNIeKTpOMarHuTHasE UHIYKITUS https://m.edsoo.ru/ffOcad58
CBoOoHbIE MexaHHuecKHe KoneOanus. 'apMoHudeckue
N bu6nmoreka [IOK
12 KoneOaHus. YpaBHEHUE TAPMOHUYECKUX KOJIeOaHUH.
https://m.edsoo.ru/ff0Ocaf06
IIpeBpaiienue suepruu
JlaboparopHas pabota «lccrnenoBanue 3aBUCUMOCTH
13 Mepro/Ia MaJIbIX KoJeOaHUH Tpy3a Ha HUTH OT JIJTMHBI
HUTH H MacChI TPy3a»
Koneb6arenbupiii KoHTYp. CBOOOIHBIC
14 3JIEKTPOMAarHUTHbIE KoJeOaHus B UeaIbHOM bubmmoreka [JOK
K0JIe0aTEIbHOM KOHTYpE. AHAIOTHS MEXKIY https://m.edsoo.ru/ff0cb820
MEXaHUYECKUMU U 3JIEKTPOMArHUTHBIMU KOJICOAHUSIMU
15 ®opmyna TomcoHa. 3aKOH COXpaHEHUsI SHEPTUU B Bbu6mmoteka [JOK
u7eanbHOM KoJiebaTeIbHOM KOHTYpE https://m.edsoo.ru/ffOch9c4
[IpencraBneHue o 3aTyxaroMUX KOJICOAHUSX.
bubnuoreka [IOK
16 BriHyk1eHHBIE MeXaHWYeCKHE Kosebanus. PesonaHc.
https://m.edsoo.ru/ff0cbb86
BrinyKIeHHBIC 2JIEKTPOMAarHUTHBIC KOJICOaHUS
IlepemennsbIil Tok. CHHYCOHM1aJbHBIN IEPEMEHHBIN TOK.
17 MOoIIHOCTh TEPEMEHHOTO TOKA. AMILTUTYTHOE U bubmmorexa [JOK
. P ' Y https://m.edsoo.ru/ff0cbd34
JEHCTBYIOIIEE 3HAYCHHUE CHITBI TOKA W HAIPSDKCHUS
18 Tpanchopmarop. [IpousBoacTso, nepenava u
noTpebiieHne NEKTPUUECKON YSHEPTHH
YCTpOHCTBO U MTPAKTHIECKOE TIPUMEHEHUE
19 JIEKTPUIECKOTO 3BOHKA, TEHEpATOpa MePEMEHHOTO bubmorexa LOK
p . ’ patopa fiep https://m.edsoo.ru/ff0cc324
TOKa, IMHUH dIIEKTpoIepead
DKOJIOTHIECKUE PUCKU TIPH TTPOU3BOJICTBE
20 anekTposHeprun. KyabTypa UcIonbp30BaHus
AJIEKTPOIHEPTHH B IOBCETHEBHON KU3HU
MexaHnuecKkre BOJIHBI, YCIOBUS paclpOCTPAHEHUS.
21 [Tepuoa. CkopocTh pactipoCTpaHEHUs U ITIMHA BOJTHBI bubmmorexa [JOK
proL P pAcpocIp ’ https://m.edsoo.ru/ff0cca54
[ToriepevHbIe W MPOJIOIEHBIC BOJTHBI
bubnmnorexa [JOK
22 3Byk. CxopocTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. 1

https://m.edsoo.ru/ffOcccOc
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TemOp 3ByKa

DJIEKTPOMArHUTHBIEC BOJIHBI, UX CBOMCTBA U CKOPOCTb.

but6mmoreka [IOK

23 [IIxana 37eKTPOMAarHUTHHIX BOJIH https://m.edsoo.ru/ff0ccfe0
24 [TpuHLMIIBI pagOCBSI3U U TeleBUAeHU. PazButue
cpencTB cBs3u. Paguonokarus
Bu6muotexa [JOK
25 KonTponpHas padora «KonebaHus U BOIHBD https://m.e dSO(])_.[I‘u IF0CC6FS
[IpssMonMHENHOE paclIpOCTPaHEHHE CBETA B
26 OI?Hopo;[HOP”I cpeni. T(E)qegmﬁ HUCTOYHUK cBeTa. JIyu bubmmorexa [JOK
https://m.edsoo.ru/ff0cd350
cBeTa
97 OTtpakeHue cBeTa. 3aKOHBI OTPAYKEHUS CBETA. bubnnoreka [JOK
[TocTpoenre N300paXKEHUH B TNIOCKOM 3epKajie https://m.edsoo.ru/ff0cd4e0
28 IIpenomnenue cera. [loaHoE BHYTpEHHEE OTPaKEHUE. bubnnorexa [JOK
[IpenenbHbIN Yoy MOJTHOTO BHYTPEHHETO OTPaKEHUS https://m.edsoo.ru/ff0cd7{6
29 JlabGopaTtopHas pabota «M3mepenue nokazaremis bubmmoreka [JOK
MIPEJIOMIIEHUS CTEKIIA» https://m.edsoo.ru/ffOcd67a
30 JIunzsl. [loctpoenue nzobpakenunii B iunze. opmyna bubnnorexa [JOK
TOHKOM JIMH3BI. Y BEJIMYEHUE JTUH3BI https://m.edsoo.ru/ff0cddle
31 JlaGopatopHas pabota «lccnenoBanue CBOUCTB
M300paXKeHH B TUH3aX)
Hucnepcus ceeta. ClokHbIN cocTaB O€JI0ro CBETA.
32 LBet. JIaboparopHas pabota «Habmronenue qucnepcun
CBETa»
33 WNurepdepennus creta. Judpaxnus ceera. bubmuoreka [IOK
JudpaxknuonHas pemeérka https://m.edsoo.ru/ffOced22
34 ITonepeunocTs cBeTOBBIX BOJH. [Tomspr3anus ceera bubmmorexa LIOK
https://m.edsoo.ru/ffOcf02e
35 OnTuueckue MpuOOPHI M YCTPOHUCTBA U YCIOBUS X
0€30MacHOro NpUMEHEHUs
36 ['paHuIIBl MPUMEHUMOCTH KJIACCUYECKON MEXAHUKH. bu6muoreka [JOK
ITocTynarel cienuanbHOM TEOPUU OTHOCUTEIBLHOCTH https://m.edsoo.ru/ffOcf862
37 OTHOCUTENHHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE but6mmorekxa [IOK
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BPEMCHH U COKpAIICHUC NJINHBI

https://m.edsoo.ru/ffOcfa42

DHEprus U UMITYJIbC PEIATUBUCTCKON YacTullbl. CBA3b

but6mmoreka [IOK

38 MacCChI C SHEPTUEH U UMITYJILCOM. DHEPTrus MOKOs https://m.edsoo.ru/ff0cfc68
39 Kontponbhas pabota «Ontuka. OCHOBBI crielnaibHON bubnmoreka [JOK
TEOPUU OTHOCUTEIIBHOCTH https://m.edsoo.ru/ffOcf6f0
40 ®oronsl. Dopmyina [Inanka. DHeprus u UMIYJIbC bubnuoreka [JOK
¢dorona https://m.edsoo.ru/ffOcfel6
41 OTtkpeiTue U uccienoBanue Goroaddexra. OnbiThr A. T bubnmnoreka HOK
Cronerosa https://m.edsoo.ru/ffOcffc4
42 3akonbl porodddekra. YpaBHeHUE DUHIITEHHA s bubnmoreka [JOK
dotoadpdekra. «KpacHas rpanumna» porodddexra https://m.edsoo.ru/ff0d015e
43 Hasnenne ceera. OnbitTe [1. H. Jlebenera. Xumuueckoe bubnnorexa [JOK
JIICUCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHUYeCKHE YCTPONUCTBA U MPAKTUYECKOE
44 npuMeHeHue: porolsieMenT, HOToaaTUMK, COTHETHAS
OaTapesi, CBeTOIO]T
45 Pemenue 3amau no reMe «9J1eMEHTHI KBAHTOBOH bubnunoreka LIOK
OITUKW» https://m.edsoo.ru/ff0d0302
46 Mogens atoma Tomcona. OnbiTel Pezepdopa mo bubnnorexa [JOK
paccesiHuio o-yactul. [Imanerapuas Mogens aroma https://m.edsoo.ru/ff0d091a
bubnmorexa LIOK
47 Hocrynatst bopa https://m.edsoo.ru/ff0dOafa
Nznyyenue u norsiomieHrue GOTOHOB MpH MEepexoie
48 aToma C OJHOTO YpOBHS SHEPTUH Ha Apyrou. Buasl bubmmorexa LIOK
https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
BousiHoBBIE cBOMCTBa yacTull. BosHbl ne bpons.
49 Kopnyckynsipao-BonHoBo# nyanu3mM. ClIOHTaHHOE U bubmmorexa LIOK
https://m.edsoo.ru/ff0d0ca8
BBIHY)KJICHHOE U3ITyYCHHE
50 OtkpeiTue paguoakTuBHOCTH. OnbITH Pe3epdopaa mo bubnuotexa [JOK
OIIPEACIICHUIO COCTaBa PaAUOaKTUBHOI'O U3JIy4CHUS https://m.edsoo.ru/ff0d0fd2
51 CgoiicTBa anbda-, 6era-, raMMa-u3nydeHus. Bousaue

PAAOAKTUBHOCTH Ha KMBBIC OPraHU3MBI
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52

OTkpbITHE TIPOTOHA U HeTpoHa. M3oTombl. Anbga-
pacmaj. DIeKTPOHHBII U TO3UTPOHHBIN OeTa-pacma.
I"'amma-uznyuenue

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1162
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54

55

56

DHeprusi CBSI31 HYKJIOHOB B sijipe. SliepHbIe peakiiniu.
SAnepusrii peaktop. [Ipobdiaempl, TEpCIEKTUBEI,
AKOJIOTMYECKHUE aCIIEKTHI SIAEPHON S3HEPTETUKU

OnemMeHTapHble YacTULBI. OTKPBITHE TO3UTPOHA.
MeTtoabl HaOMIOICHHS U PETHCTPALIUH 3JIEMEHTapHBIX
yactull. Kpyrisiii ctosr «PyHaaMeHTaIbHbIE
B3auMoJIeiicTBUA. EMMHCTBO (U3MUECKOM KapTHHBI
MUpa»

Bun 3Bé31H0T0 HeOa. Co3Be3nus, ApKHE 3BE3IbI,
IUTAHETHI, UX BUAUMOE ABHKeHue. ColnHeuyHast cCucTemMa

Counniie. ConHeyHas akTUBHOCTh. VICTOYHUK SHEPTUU
CoJHia ¥ 3B€31

bub6nmoreka [IOK
https://m.edsoo.ru/ff0d1356

bu6nuoreka [IOK
https://m.edsoo.ru/ff0d0e38

57

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKU. 3BE3 bl
TJ1aBHOM MMOCJIEIOBATEIIbHOCTH. BHYTpEHHEE CTpOCHUE

3B&3/1. COBpEMEHHBIE TIPEICTABIICHHS O IPOUCXOKICHUT

u »Borronu CoTHIIA U 3BE3]T

58

59

60

Muneunsiii [Iyte — Hama ["amaktuka. [Tonoxenue u
newkenne Comuna B [Nanmaktuke. [Nanaktuku. YEpHbie
JIBIPBI B siApaXxX rajJjakTHK

Bcenennas. Pa30eranue ranaktuk. Teopust bonbioro
B3pbIBA. PenmkTOBOE M3iTydeHune. MeraranakTuka

HepemeHHLIe HpO6J’I€MH ACTPOHOMUHU

61

62

63

KonTtponbHas pabota «71€MEHTHI aCTPOHOMUU U
acTpou3uKm»

Ob6o6maromuit ypok. Poib ¢pusuku u actpoHomMuu B
DKOHOMHMYECKOW, TEXHOJIOTUUECKOM, COLIMATIbHON U
ITUYECKOH cdepax AesaTeIbHOCTH YeTOBEeKa

O6o6mmaromuii ypok. Pons u mecto Gpusuku u
ACTPOHOMHH B COBPEMEHHOW HAyYHOUN KapTHHE MUPA



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

Ob6o6maromuit ypok. Poib pusnueckoit Teopun B

64 (dbopMHpOBaHUY TMPEACTABICHUHN O PU3NIECKON KapTHHE 1
Mupa
Ob6o06maromuit ypok. Mecto pu3ndeckoil KapTHHBI
65 MUpa B 00ILEM psAly COBPEMEHHBIX €CTECTBEHHO- 1
HAYYHBIX IPEICTABICHUN O MIPUPOJIE
66 Pe3epBHbIil ypok. MarHutHoe noJjie. DJIeKTpOMarHuTHas 1
WHIYKIHS
67 PesepBHblii ypok. Ontrka. OCHOBBI ClIEHHAIBHOM 1
TEOPUU OTHOCUTEIBHOCTHU
68 Pesepnbiii ypok. KBanroBas ¢puzuka. DieMeHTb 1 bubnuorexa [IOK
ACTPOHOMUU U aCTPOPUUKHU https://m.edsoo.ru/ff0d1784
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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lpunoixceHue
OueHo4YHble maTepuanbl

UTorosas KOHTpObHaA paboTa 3a Kypc ¢pusmkm 10 kiaacca
ba3oBblit ypoBeHDb

3a KaxJgoe M3 BBINOJHEHHBIX 3amaHuii Al — A7 BeicTaBasgercs 1 Oai, €ClIM OTBET
npaBwiIbHbI, U (0 GamnoB, eciv OTBET HENpaBWIbHBINA. 3a BhINONHEHUE 3amanuii B1-B2
BbIcTaBisieTcss oT 0 1o 2 GayyioB B 3aBUCHMOCTH OT ITOJIHOTHI M TNPAaBHJIBHOCTH OTBETA.
MaxkcuManbHOE KOIu4ecTBO 0aiioB: 11.

HIKAJIA
AJI1 IepeBO/ia YHCJIa NPABHIIBHBIX OTBETOB B OLCHKY 110 NMATHOAIbHOM IIKAaJIe

KoauuecTBO 0-2 3-5 6-8 9-11
0aJ1710B
Ouenka 2 3 il 5
BAPUAHT 1
Yacrs A

K xaxcoomy 3adanuro wacmu A 0aHO HeCKOIbKO 0meemos, u3 KOMopwvix MoJIbKO OOUH
gepHulil. Pewume 3a0anue, cpasnume nonyuenHwlli omeem ¢ npeonrodceHuviMu. B omeeme
VKA3amv HOMep 3a0anUsl U COOMEemcmayiouyio OYK8y ¢ npasuibHbIM OMeemoM.

A.1 Ha pucyHke npejcraBieH rpaguk 3aBUCUMO-
CTH CKOPOCTH OT BPEMEHU JJIs T€Ja, IBUKYIIErO-
cst npsimosinHelHo. Hanbombiee mo Moaymio
YCKOpPEHHE TEJIO UMEJIO Ha y4acTKe

1. OA

2. AB

3. BC

4.Cq

v, M}Ic A

.
o

40

U R ————
o]

T



A.2 Kakyro cuily Hauo OpWIOKHTh K Teiy maccoi 200 r, yToObl OHO JBUTAIOCH
¢ yckopenneM 1,5 m/c? ?
1) 0,1H 2) 0.2 H 3) 0,3H 4) 04 H

A.3 KakoBa kuHeTH4eckas dHeprus aBromoousist Mmaccoit 1000 Kr, ABHKYIIETOCs
CO CKOPOCTBIO 36 KM/4?
1) 36-10° JIx 2) 648-10° JIx 3) 10* JIx 4) 5-10* Jix

A.4. Kakyro MOIITHOCTh pa3BUBAaET ABUTATENh aBTOMOOWIS ipu cwite Taru 1000 H, ecnm
ABTOMOOWIIb IBUKETCS PABHOMEPHO CO CKOopocThio 20 m/c?
1) 10 kBt 2) 20 xBr 3) 40 kBt 4) 30 kBt

A5 HpI/I HEU3MEHHOU KOHICHTPpAMHU MOJICKYJI UACAJIBHOI'O Ira3a CPEAHAA KBaApaTU1IHaA
CKOPOCTH TCIJIOBOI'O ABMIKCHUSA €0 MOJICKYJI YMCHBIINJIACH B 4 pasa. HpI/I 9TOM JAaBJICHHUC

rasa
1) ymenbunocs B 16 pas 2) yMEHbBIIUJIOCH B 2 pa3a
3) ymeHbIuiIoch B 4 paza 4) HEe U3MEHUIIOCh

A.6 [Ipu nepexoze u3 coctosiHust 1 B cocTostHue 3 ra3z coBepiuaeT padoTy

2, 10° Tz
2 ___2}_’_?3
T
0 003 0,06 ¥
1) 2 x]Ix 2) 4 xJIx 3) 6 xJIx 4) 8 ]Ik

A.7 Kak u3MeHHUTCS eMKOCTh TIOCKOT0 BO3AYILIHOTO KOH/IEHCATOPa, €CIH IUIO0IIAlh 00KIIa-
JIOK YMEHBIINTH B 2 pa3a, a paCCTOSIHUE MEXy HUMHU yYBEJIMYUTH B 2 pa3a?

1) yBenuuuTcs B 2 pasza
2) yMeHbIIUTCS B 2 pa3a
3) He U3MEHUTCS

4) ymenbiuTcs B 4 pasza

Yacto B.

B.1 Jlan rpadguk 3aBUCHMOCTH 00BEMa MOCTOSSHHONH MacChI
UJeallbHOTO Ta3a oOT TeMieparypbl. M3o00paszure sTOT
MpoIiecc B KOOpAUHATaX p-T.

L J



B.2 B onHOpoaHOE 3IeKTpUdecKoe Tojie co ckopocThio 0,5 * 107M/c BaeTaeT »1eKTpOH M
JIBUKETCS [0 HaNpaBlICHUIO JUHUNA Hampspk€HHocTH mond. Kakoe paccrosiHue HposieTUT
3JIEKTPOH J0 TOJIHOW MOTEPU CKOPOCTH, €CIM MOJYJIb HANpsLKEHHOCTH moJisi paBeH 3600
B/m?

OTtBeT
BAPHUAHT 2
Yacts A

K kasicoomy 3adanuro wacmu A 0aHO HeCKONbKO OmMEemos, u3 KOMOpPblX MOJbKO OOUH
gepuulll. Pewume 3adanue, cpasHume noIyueHHbll omeem ¢ npeoyodceHHvimMu. B omeeme
VKa3amv HOMep 3a0aHUsl U COOMEEemMcmeayouyio OYKey ¢ npasuibHbIM 0Meemom

A.1 Ha pucynke npeacrasieH rpaduk 3aBUCUMOCTH
MOJ1yJIsl CKOPOCTH V OT BpeMeHH t [uid Tena, ABUXKY-
ierocs nNpsIMOJIMHENHO. PaBHOMEpPHOMY IBHKEHUIO
COOTBETCTBYET y4aCTOK 7
1. 4B
2. BC 14
3.CD
4. DE

w o=

o mmmmmmam T

A.2 Teno paBHOMEPHO ABHIKETCS MO MI0CKOCTU. CHila 1aBIeHHUs Tella Ha INIOCKOCTh
paBHa 20 H, cuna tpenus 5 H. Uemy paBeH ko3¢ (PUIIMEHT TpEeHUs CKOJIbKEHUS?

1)0,8 2) 0,25 3) 0,75 4)0,2

A.3 KakoBa noteHIpagibHasi SHEPrusi cocyaa ¢ BoAou Ha Beicote 80 cM, eciii macca cocyaa
pasHa 300 r?
1) 240 JIx 2) 2400 Ix 3) 24 JIx 4)2,4 Ix

A.4 Kakyro paOoTy COBEpIIMT cujia NpPU YAJIUHEHUH NPYXKHHBI *kecTKocThio 350 H/m
oTr 4cMm o 6 cMm?
1) 0,07 Ox 2) 0,35 Ix 3) 70 Ix 4) 35 JIx

AS. Ecnn naBneHue uaeanbHOro ras3a npy MOCTOSIHHOM KOHIIEHTPALUK YBEJIUYHIOCH B 2
pasa, TO 9TO 3HAYUT, YTO €ro adCOIIOTHAs TEMIIEpaTypa

1) yBenuumiiach B 4 pasza 2) yBenu4miIach B 2 pasa
3) ymeHbIuiach B 2 paza 4) yMeHpIIMIIACh B 4 paza

-



A.6 Ilpu nmepexojie u3 cocTosiHUA | B cCOCTOsSIHUE 3 Ta3 coBepiaeT paboTy

:N 10°TTa?
2 a
4. e —— — —

1) 2 xJIx ;
) 4xx ) :
3) 6 xJIx 2 ! 5
4) 8 xJIx E !
A.7 Tlnockuil BO3AYyIIHBIN KOHIEHCATOp UMeET eMKocTh C. o 002 0.04 V.8

Kak n3MeHUTCS €ro eMKOCTb, €CJIM PACCTOSHUE MEXKITY €ro
IJIaCTUHAMU YMEHBIIUTH B 3 pa3a?

1) yBenuuures B 3 pasza
2) yMeHbIIUTCS B 3 pasza
3) yBenuuurcs B 9 pa3
4) ymenbiutcs B 9 pa3

Yacts B

B.1 Ha l"pa(bI/IKe MpeaCTaBJICHA 3aBUCUMOCTb ob0beMa HACAJIBHOI'O Ira3a, Macca KOTOPOI'o HE
HU3MCHSACTCA, OT TEMIICPATYPbI AJII HEKOTOPOI'O 3aMKHYTOI'O IIponecca. Ha‘lepTI/ITe ,Z[aHHBIﬁ
IIpoucecc B

p-V koopauHaTax .

VA

sz

B. 2 B 0HOPOIHOE 3JIEKTPHYECKOE MoJIe €O ckopocThio 0,5 * 107M/c BieTaeT SIEKTPOH M
JIBMDKETCSI 110 HAIpaBICHUIO JUHUNA Hampspk€HHocTH mond. Kakoe paccrosiHMe TpOJIETHT
3JIEKTPOH JI0 MOJIHOW MOTEPU CKOPOCTH, €CIIM MOy b HANPsKEHHOCTH 1101 paBeH 300 B/m?

OTtBeT

BAPUAHT 3



Yacts A

K kaorcoomy 3adanuro wacmu A 0aHo HECKOILKO OMEemos, u3 KOmopvlx MoabKO 0OUH
gepHblil. Pewume 3a0anue, cpasHume nonyyeHHulil OmMeem ¢ NpeoiodceHHviMu. B omeeme
VKA3ame HoMep 3a0aHUsL U COOMBEMCMBYIOUWYI0 OYK8Y C NPABUIbHbIM OMEEMOoM

A.1 Ha pucynke npejacrasiieH rpaduk 3aBUCHMOCTH yCKOpe- a, /ey

HUS & OT BpeMeHH t 17151 Tela, ABUKYIIETOCs MPSIMOJIMHEHHO. 6

PaBHOYCKOpEHHOMY JIBHIKEHUIO T€Jla COOTBETCTBYET HHTEPBA 3 /

BpEMEHHU R
l.orOgolc 0 1 12 [3 4\é f:
2.orlmo3c -3

3. 0or3nm04c 6

4. or4106¢C

A.2 KakoBa macca tena, kotopoe o Biusgauem cuiibl 0, 05 H nonyyaer yckopenue 10
cm/c2?
1) 1kr 2) 2 Kr 3) 0,7 xr 4) 0,5 xr

A. 3 KakoBa KMHETHYECKAsi SHEPTHUs Tejla MacCoi 1 T, ABMIKYIIETrocs CO CKOPOCThIO 36
KMm/4?

1) 50 x/Ix 2) 36 xJIx 3) 72x]Ix 4) 25 xJx

A.4. JleGenka paBHOMEpPHO MoAHUMAET Ipy3 Maccoir 200 Kr Ha BBICOTY 3
M 3a 5 c. KakoBa MOIIHOCTH ABUTATEINS JIEOEeIKI?
1) 120 Bt 2) 3000 Bt 3) 333 Bt 4) 1200 Br

A.5 Ecnn naBrieHue ueansHOro ra3a npy MOCTOSHHOM KOHIEHTPALUH YBETHYHIOCH B 2
pasa, TO 3TO 3HAYMT, YTO ero aOCONIIOTHAS TeMIlepaTypa

1) yBenuumnacs B 4 paza 2) yBennuuiach B 2 pasa
3) ymeHbIIMIACh B 2 paza 4) ymensmmiace B 4 pasza

A.6 Ilpu nepexone u3 cocTosiHus 1 B cocTosiHue 3 ra3 coBepiaer padory

p10°% Iz
1) 2 xJIx 2 2 3
2) 4 x]Jx I E
3) 6 xJ/Ix | — :
4) 8 xJIx li E

0 0,00 0,02 Vol



A.7 Paccrosinne Mexay AByMs TOUEYHBIMU AJIEKTPUUYECKUMU 3apsilaMU YBEJIMYMIIH B 2 paza,
1 o0a 3apsia yBenuyumwiu B 2 paza. Cuja B3auMoIeHCTBUS MEXKTY 3apsiiaMu

1) ymenpmuiace B 4 paza
2) yMeHbIINIIach B 8 pas3
3) ymenbiuiace B 16 pa3
4) He u3MeHumach

Yacts B

B.1 Ha rpaduke mpencraBieHa 3aBUCUMOCTD JIaBJICHUS UACATBHOTO ra3a, Macca KOTOPOro He
WU3MEHSIETCA, OT TEMIIEPATYPHI 11 HEKOTOPOr0 3aMKHYTOr0 npouecca. Hauepture nanHbii
MpoI1iecc B KoopAuHaTax p-V

A 4

B.2 B 0IHOPOAHOE 3JIEKTPUYECKOE Moyie o ckopocThio 0,5 * 107M/c BIeTaeT d1MeKTpOH H
JBUJKETCS I10 HAIIPABICHUIO JIMHUW Hanpssk€HHOCTH mosisl. Kakoe paccTostHue mposeTuT
AJIEKTPOH JIO MOJIHOW TIOTEPU CKOPOCTH, €CIIH MOTYJTh HAIPsDKEHHOCTH 1oJIst paBeH 600 B/m?

OTtBeT
OTBeThI
Yacts A
BapHAHT 1 2 3 4 5 6 7
1 3 3 4 2 1 3 2
2 4 2 4 2 2 4 1
3 2 4 1 4 2 1 4

Yacter B




B.1

1.BapuanT

3)
p

2 BapMaHT

F 3 BapuaHTt
ph 4 3)
o NS
1 2
0 >,
B.2
1 BapuanT .

[Ipu ABMKEHUU MO JTUHUSAM HANPSHKEHHOCTH 3JIEKTPOH UCIBITHIBAET TOpMOkeHue. [1o Teo-
peMe 0 KHHETUYECKON YHEPTUH U3MEHEHNE KHHETHIECKOW YHEPTHUH paBHO paboTe JEHCTBYIO-

0,5m,v* = eE
et cuibl. B nannom cirygae Vi QMelV = €5,
THUT 3JICKTPOH JI0 MOJHON MOTEPU CKOPOCTH:

OTKYZa HaXO0OUM PACCTOSIHHUEC, KOTOPOC ITPOJIC-

ma? 9.1-1073 kr-0,25-101 :-.13_;'{.'1

= C 0,02 m=2 cu.
2¢E _ 2-1,6-10-1 Kx-3600 B/x e

xX=

2 BapuaHT



1.

[Tpu nBY>KEHUH IO JIMHUSAM HaNpsHKEHHOCTH AIICKTPOH HCIIBITHIBAaET TopMokeHnue. [1o Teope-
(3 = g (v v
M€ 0 KHHETUYEeCKOH dHeprun inhummadire ek THUeCKO YHeprun paBHO paboTe AeHCTBYIO-

uieit cuibl. B 1anHom ciyuae OTKYJIa HAXOJIUM PacCTOSTHUE, KOTOpOE MpoJie-
THUT 3JIEKTPOH JI0 ITOJTHOW MOTEPU CKOPOCTH:

mv2 _9.1-10 M gr-0,25-10 w2 /¢?

- C 0,24 w=24 e
2¢E  2-1.6-10- 1 Kx-300 B/x Ho

X=

3 BapuaHT

[Ipu nBUXKEHUM MO JTUHUSAM HANPSKEHHOCTH 3JIEKTPOH HCTBIThIBaeT TopMokeHue. 1o Teope-
M€ O KHHETUYECKOU SHEPTUH U3MEHEHUE KMHETHYECKOM YHEPTUU PaBHO paboTe JIEHCTBYIO-

- 3
et cuibl. B manHoM cirydae 0,5m v = IE?*‘5-1"0T1<yﬂa HAXOJUM PAaCCTOSHUE, KOTOPOE MPOJIe-

THUT 3JIEKTPOH J0 MOJHON OTEPU CKOPOCTH:

mv2 _9,1-10 M gr-0,25-10 w2 /¢?
2¢E  2-1.6-10-!9 Ka-600 B/um

= =012 =12 cum.

MToroBaa KOHTpONbHAA paboTa 3a Kypc pusmuku 11 kiacca
ba3oBblii ypOBEHDb

B paboTy BKAtOYEHbI 334aHMA N0 TEMaM:

Tema kypca ¢usuku 11 kiacca NeNe 3apgaHuii
MaruuTtHOe none 1-3
DNeKTpOMarHuTHas HHIYKIHS. 4-6
Konebanus u BoJIHBI 7-9

Orntuka 10-12
N3nydeHus u CeKTpsl. 13-15
du3nka aToOMa U aTOMHOTO SpA. 16-18

KonnvectBo BapraHTOB-2

Kputepuu onieHnBaHwus:
«5»-306

«4» 24-296

«3» 18-236

«2»- meHee 18 6

BapuaHTtNel
[ONvHa aKTUBHOM YacTu npoBogHMKa 20 cM. Yron mexay HanpaBAeHUEeM TOKa U MHAYKUUEN
MarHuTHoro nonsa paseH 90°. C Kakoi CMNOI MarHUTHOE MnoJie C MHAYKumMen 50mTn
AencTByeT Ha NPOBOAHMK, €C/IN cuNa ToKa B Hem 10 A?



2.

3.

Onpegennte MHAYKTUBHOCTb KaTYLLIKKW, KOTOPYIO NPU CUIe TOKa 6 A NpoHM3bIBaEeT
MarHUTHbIN NoToK 120mB6.
YcTaHOBUTb COOTBETCTBME:

A. MarHuTHbI NOTOK 1.Tn

b. MarHMTHaA MHAYKUUA 2. x

B. MHOYKTUBHOCTL 3.TH
4. B6

A b B

4. OauH pa3 MeTaNInyeckoe Ko/bLo NagaeT Ha CTOALMIA BEPTUKANbHO NOOCOBON MarHuT
TaK, YTo HaJeBaeTCcA Ha Hero, BTOPOM pa3s TaK, YTo NposieTaeT MUMO Hero. M10CKOCTb KO/bLa
B 060MX Cy4anx ropM3oHTabHa. TOK B KONbLe

1) BO3HMKaeT B 060UX CyYanx
2) He BO3HMKAET HWN B O4HOM U3 C/ly4aes
3) BO3HMKAET TONIbKO B NEPBOM C/y4Yae

4) BO3HMKaEeT TONbKO BO BTOPOM C/y4ae

5. Hanante 34C nHayKumm B KOHTYype, ecam 3a 0,01¢ MarHMTHbIN NOTOK yBenanuumaca Ha 400
MB6.

6. DNeKTpOMarHMTHaaA UHAYKLUNA — 3TO:

1) ABneHWe, xapaKkTepusytollee AeMCTBUE MAarHUTHOrO NOA Ha ABUKYLLMICA

3apAag;

2) ABNeHne BO3HUKHOBEHUA B 3aMKHYTOM KOHTYpPE 3/IEKTPUYECKOro TOKa nNpu

N3MEHEHMWN MArHUTHOIO NOTOKa;

3)siBiIeHHE, XapaKTepU3yIolee JeHCTBUE MarHUTHOTO TIOJISI HA POBOIHUK C

TOKOM.

7. MaTemaTM4yeCcKnin MasTHUK coBepLuaeT cBoboaHble rapmoHMyeckne konebaHua. Kakyro
BEJ/IMYMHY MOXKHO ONpeaenuTb, eC/n U3BECTHbI A/InHa | v nepuoa KonebaHnit T MaATHUKA?

1) maccy m maaTHUKa

2) yckopeHue cBobogHOro NageHus g

3) amnautyay A konebaHuin MaATHUKA

4) MaKCMMaNbHYO KMHETUYECKYIO aHepruto Wy MadaTHUKa

8. Ha pucyHKe noKkasaH rpaduk 3aBUCMMOCTHM CU/bl TOKA B META/I/IMYECKOM NPOBOAHUKE OT
BpemeHu. OnpeaennTe 4actoTy KonebaHuii ToKa.

I, Ad

0,2 1) 8Ty
- 2)0,125 Iy
W 3) 6 Iy
0 4) 4Ty
— 0.1 .....
- 0’2 L




9. PacctonHue mexay b6avKanwmmm rpebHamm BosH 10m. KakoBa YacToTa yAapoB BOJIH O
KOpMyc, eC/iM CKOpOCTb BOJIH 3 m/c ?

10. /lyy cBeTa nagaeT Ha NJIOCKOE 3epKano. Yron oTparkeHua paseH 24°. Yron mexay
nagatoLWwmm Ny4om U 3epKanoMm....

11. Echm npegmeT HaxoamMTcA OT cObUpatoLWen NMH3bl HAa PAcCTOAHUM 6oNblue ABOMHOIO
bOoKycHOro paccrtosiHua, To ero nsobpaskeHue byger...

% T

3F 2F F F 2F 3F

12. Kakoe onTuyeckoe siBeHne 06bACHAET pagyKHYIO OKPACKY Mbl/IbHbIX Ny3blpen?
1) Oucnepcua  2) Andpakuyma 3) UHTepdepeHuma 4) Monapusaums

13. HenpepblBHble (CNAOLWHbIE) CNEKTPbI AAOT TeNa, HaxoaAawmecs

A. TONbKO B TBEPAOM COCTOAHUM MPU OYeHb BOoNbLINX TEMNepaTypax;

b. B ra3006pa3HOM MONEKYNIAPHOM COCTOSIHUWN, B KOTOPOM MONEKY/bl HE CBA3AHbI NN
cnabo cBA3aHbI

ApPYyr ¢ Apyrom;

B. B ra3006pa3sHOM aTOMAapHOM COCTOSIHUW, B KOTOPOM aTOMbl NPAKTUYECKM He
B3aMMOAENCTBYIOT

ApYyr ¢ Apyrom;

l. B TBEPAOM UM XKUAKOM COCTOAHUM, @ TAK¥Ke CUNbHO CXKaTble rasbl

14. Kakoe M3 nNepeyUCNeHHbIX HUXKE  3SNEeKTPOMArHWUTHbIX  U3NYYEHU  nmeeT
HanbONbLUYIO YacToTy?
A. PagnoBoHbI.
b. NHdpakpacHoe nsnyyerue.
B. Bugmmoe mnsnyvenue.
I. YnbTpadunonetoBoe nsny4yeHue.
[. PeHTreHOBCKOe nsny4veHue.
15. Kakoe 13 npuBeaEHHbIX HUXKE BblPaXKeHU onpeaenaet NnoHATUE gucnepcns’?
A. HanoxkeHne KorepeHTHbIX BOJIH.
b. PasnorkeHune cBeTa B CNEKTp Npu NpesioMIeHUuN.
B. NMpeobpasoBaHne ecTecTBEHHOrO CBETA B M/IOCKONONAPU30BAHHbIN.
. OrnbaHmne BO/IHOM NPEnATCTBUN.
. YacTnuHoe oTpaxeHue cBeTa Ha pasgene AByx cpea.

16. HanucaTb HegocTatowme 0603HaYEHUA B CneaytolLei A4epHOM peakumnm:
?+H1 = 1,Mg?* + ;He?
17. ATom HaTpuA 11Na? COAEepPXKUT

1) 11 npoToHoB, 23 HENTPOHa U 34 31eKTPOHa

2) 23 npoToHa, 11 HENTPOHOB 1 11 3/1EeKTPOHOB



3) 12 npoTtoHoB, 11 HEUTPOHOB M 12 31EKTPOHOB
4) 11 npoToHoB, 12 HENTPOHOB U 11 3NEeKTPOHOB

18. Onpepennte, Kakne N3 peakumin HasblBalOT TEPMOALEPHBIMMU
A. Peakumn geneHua nerkmx agep

b. Peakuun geneHuna Taxkenbix agep

B. PeaKkumm cuHTE3a Mexay Nerkumm agpamm

I. Peakunmn CMHTE3a MeXAay TAXKENbIMU AApamm

BapuaHTNe2
Mo KaTywkKe NpOTEKAET TOK, CO34at0LWMNIA MAarHMTHOE nose sHeprnein 5 . MarHuTHbIN
NoTOK Yepe3 KaTywky 10 B6. Hantn cnny Toka
Onpegennte cuny ToKa, NPOXOAALLEFO MO NPAMONMHENHOMY NPOBOLAHUKY,
nepneHANKyNApHOMY O4HOPOAHOMY MAarHUTHOMY MO0, €C/IM Ha aKTUBHYHO YacTb
npoBoAHMKa annHom 10 cm geticteyeT cuna B 50 H npu marHuTHOM nHaykummn 20 Ta.
YCTaHOBUTbL COOTBETCTBMUE:

A.MarHuTHaa nHAyKuuA 1.TH
B. UHAYKTUBHOCTb 2.Tn
B. MarHuTHbIM NOTOK 3.A

4. B6
A b B

4. OgnH pa3 NoON0COBOM MarHuT nagaeT CKBO3b HENOABUXHOE METa/I/IM4YeCKOe KOJibLO
IOXKHbIM MOJIIOCOM BHMU3, BTOpOl\;I pa3 ceBepHbIM NMNOSTIKOCOM BHU3. TOK B KosibLe

BO3HUWKaET B 060mx cnyyaax
Heé BO3HMKAEeT HXN B OAHOM U3 C/1y4aeB
BO3HUKaAET TOJZIbKO B NeEPBOM C/1y4vae

BO3HUKAET TOJZIbKO BO BTOPOM C/1iy4dae

5. Yemy paBHO M3MeHEeHNe MAarHUTHOro NOTOKa B KOHType 3a 0,04c, ecan npu aTom
BO3HMKAA AC nHaykumm 8B?

6. UIHAYKLMOHHDBI TOK BO3HMKAET B IIOOOM 3aMKHYTOM MPOBOAALLEM KOHTYpE,
ecnum:

1) KoHTyp HaxoguTcA B OAHOPOAHOM MarHMTHOM MOJIE;

2) KoHTyp aBuKeTcA NocTynaTe/ibHO B O4HOPOAHOM MarHMTHOM MOJE;

3) 3ameHsaeTcAa MarHMTHbIMA NOTOK, MPOHWU3bIBAOLLMIA KOHTYP.

7. Kak U3MeHUTCA nepmoa mMasnbix KonebaHuii maTeMaTUYECKOro MaATHUKA, eC/IU ero AJIHY
yBEeNMYUTb B 4 pasa?

1)ysennuutca B 4 pasa 3) ymeHbwuTCA B 4 pasa

2) yBennuuTca B 2 pasa 4) ymeHbLUMTCA B 2 pasa

8. Ha pucyHKe nokasaH rpadmk 3aBUCMMOCTM CUbI TOKA B MEeTaZIMYEeCKOM NPOBOAHMUKE OT
BpemeHu. Onpegennte amnantyay KonebaHuim Toka



1,at ' 1) 0,4 A
0,2 ‘ ~—1 2)0,2A
0.1 3) 0,25 A
1 4)4 A
0]
- 0,11~
1
-0,2

9. lIMHaMMK NOAK/IOYEH K BbIXOAY 3BYKOBOro reHepaTtopa. YactoTta Konebannin 170 'y,
Onpepgennte ganHy 3ByKOBOM BOJIHbI B BO34yXe, 3HAA, YTO CKOPOCTb 3BYKOBOW BOJIHbI B
Bo3ayxe 340 m/c.

10. /lyu cBeTa NagaeT Ha NJIOCKOe 3epKasio. Yros oTparkeHua paBeH 12°. Yron mexay
nagatoWmm Iy4OM 1 3epPKasioM...

11. Ha p1cyHKe NOKa3aHOo NOM0XKEHWE NIMH3bI, €€ ITaBHON ONTUYECKOM OCH, FTaBHbIX
¢dokycoB 1 npeameTta MN, To ero nsobpaskeHue byaer...

1 N } g A 3 } 4 { 5
a | l
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12. KaKoe ABNeHne A0Ka3biBaeT, YTO CBET — 3TO NonepeyHas Bo/iHa?
1) Oucnepcusa  2) Audpakuma 3) UHTepdepeHums  4) Monapusaums

13. BewecTtBo B ra3006pa3sHOM aTOMapHOM COCTOAHUM AAET:

A. HenpepbIBHbIM CNEKTP U3/Ty4EeHUA B. nonocatblii CNekTp usnyvyeHua

B. NMHENYaTbIN CNEKTP U3yYeHUA I. CNNOLWHOM CNEKTP NOrOLWEeHNA
[.nonocatbii CNEKTP NOrNOoLWEeHNA

14. CneKTpanbHbIit aHaNU3 NO3BOIAET ONPeAenTb:

A. XMUYECKniA cocTaB BELLECTBA; I. maccy Tena;
B. CKOpPOCTb ABUXKEHMUA TENA; L. Temnepatypy Tena;
B. 06bem Tena; E. paBneHue Bo3ayxa.

15. TeHepaTtop BY paboTaeT Ha yacToTe 150 MI'y,. JAMHa BONHbI 31€KTPOMArHUTHOrO
n3nydyeHuA pasHa...

16. Kakoe 13 Tpex TMnoB usnydyenum ( a-, B- namn y-nanyyeHue) obnagaet Hanbosbluen
NPOHMKaloLWwenh cnocobHoCTbIO?

1) a -u3nyyeHune



2) B -usnyyeHue

3) y -u3nyyeHue

4) Bce NPMMEPHO B OAMHAKOBOW CTENeHM

17. OnbiTbl 3. Pe3epdopaa No pacceAaHMIo a-4acTuL, NoKasanu, 4to
A. No4YTK BCA Macca aToma cocpefoToveHa B Agpe.
B. A4pO MMeeT NONOXKUTENbHbIN 3apAa,
Kakoe(-ne) us yteepaeHnit npaBuabHo(-bl)?

1) Tonbko A
2) Tonbko b
3)uA, ub
4) Hn A, Hn b

18. ATom marHua 12Mg?* cogepsKuT...NPOTOHOB-... ; HEUTPOHOB-....; 31EKTPOHOB-...

OTBerthb! :
Ne 3agaHumA OTBeTbl: Kon-Bo 6annos
BapuaHTt Nel BapuaHT Ne2
1. 0,1H 1A 36
2. 0,02 TH(20mIH) 25A 36
3. 214 214 26
4, 3 1 16
5. 40B 0,32 B6 26
6. 2 3 16
7. 2 2 26
8. 0,125 Ty, 0,2A 16
9. 0,3ly, 2m 26
10. 66° 78° 26
11. YMeHbLIEHHbIM, 06paTHbIM 0,75m 36
N AEeNCTBUTE/IbHbIM
12. 1 4 16
13. r b 16
14, il A 16
15. b 2m 26
16. 13Al 3 16
17. 4 3 16
18. B 12;12;12 16




