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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpOBHS Ha ypOBHE CpPEIHEr0o O0IIero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE IIOJOXKEHUH M TpeOOBaHMM K pe3yabTaTaM OCBOEHHUS OCHOBHOM
obOpasoBarenbHOl Tmporpammel, mpeactaBieHHbIx B DPI'OC COO, a Takke ¢ ydéToM
denepanpHOl paboyeil MporpaMMbl BOCIHUTAHHMS W KOHIICHIIUU MPEToJaBaHUs y4eOHOTO
npeamera «®Pusuka» B paboueil mnporpamme BocnutaHus MAOY  «COII  Ne2y .
3aBOJIOYKOBCKa.

Copnepxanue nporpaMMbl 1O (pU3MKe HampaBieHO HAa (OPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOydaronmxcs 10—11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-JIeATeNIbHOCTHOTO noaxoaa. [Iporpamma no ¢usuke cooTBETCTBYET
tpeboBanusiM OI'OC COO k mIaHUpPyeMbIM JIMYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM
pesyibTaraM OOY4YeHHs, a TAKKE YUYUTHIBAET HEOOXOAMMOCTb PEATU3alMM MEXKIIPEIMETHbIX
CBsi3el (PM3MKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpeaMeTaMu. B Hel omnpenensrorcs
OCHOBHBIE [EJIM M3y4eHUs (U3UKM HA YPOBHE CPEIHEr0 OO0IIero odpa3oBaHWs, IJIAHUPYEMbIE
pe3yibTaThl OCBOGHUS Kypca (HU3UKU: JMYHOCTHBIE, METalpeIMETHbIe, IpeIMEeTHble (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

e [UIAaHUpPYEMbIC PE3yJIbTaThl OCBOCHUS Kypca (pU3MKU HA 6a30BOM ypOBHE, B TOM YHCIIE

IIpeIMETHBIE PE3YIbTAThI IO roj1aM O0yUEHUs;

e cojaepxaHue yyeOHoro npeamera «Pu3nkay 1o rogam o0yueHus..

®du3nka Kak HayKa 0 HanboJiee 00IIMX 3aKOHAX MPUPOJIbI, BBICTYIIAs B KAU€CTBE YUEOHOTO
peaMeTa B LIKOJIe, BHOCUT CYLIECTBEHHBIN BKJIaJ B CUCTEMY 3HAHUI 00 OKpYXaroIleM MHpE.
HIkonbHBI Kypc (U3MKH — CHCTEMOOOPa3yIOLIMM Ui €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IPEIMETOB, TOCKOJIbKY (PU3HUECKUE 3aKOHBI JIS)KAaT B OCHOBE ITPOLIECCOB U SIBJICHUH, U3y4aeMbIX
XuMmHel, ounonorue, ¢usmueckoir reorpadueit u acrpoHomueit. Mcnonap3oBaHue W akTHUBHOE
IpUMEHEHHE (U3NYECKUX 3HAHUN ONpeneNseT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUH B cdepe B3HEepPreTHKH, TPAaHCIOPTa, OCBOEHHMS KOCMOCA, IOJyYeHHs HOBBIX
MaTepHaJoB C 33/laHHBIMU CBOMCTBaMU U Apyrux. MzyueHue (Gu3MKU BHOCUT OCHOBHOM BKJIaJ B
(dbopMHpOBaHNE €CTECTBEHHO-HAYYHOU KapTUHBI MUpa 00y4aroImuxcs, B GOpMUPOBaHUE YMEHUI
MPUMEHSTh HayYHbIM METO/1 TO3HAHUS MPY BHIIOIHEHUHU UMHU YYEOHBIX UCCIIEI0BaHUI.

B ocHOBY Kypca ¢u3uku Uit ypoBHS CpeHEro o01ero o0pa3oBaHus MOJOXKEH PsI UICH,
KOTOpBIE MOKHO pacCMaTpUBATh KaK MPUHIUIIBI €70 IOCTPOEHUS.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEW KypC ABIISETCS JJOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuajl U3 BCEX pa3zesioB (PM3MKH, BKIIOYAET KaK BOIPOCHI KJIACCUYECKOM, TaK U
COBPEMEHHOM (DU3HKH.

Hoes cenepanuzayuu. B cooTBETCTBUM C HeW MaTepuall Kypca (Gpu3nKu 00beJMHEH BOKPYT
¢busznueckux Teopuil. Beaymmm B Kypce sBIsSeTcss (OpPMUPOBAHHE MPEICTABICHUN O
CTPYKTYpPHBIX YPOBHSIX MaTE€pUHU, BEIIECTBE U TOJIE.

Hoesn eymanumapusayuu. EE€ peanuzaiys NpeanosiaraeT UCIOIb30BaHUE TYMaHUTAPHOTO
noTeHIMansa GU3NIECKoil HayKu, OCMBICIIEHUE CBSI3M Pa3BUTHS (DU3UKU C Pa3BUTHEM OOIIECTBa,
a TaKKe ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U IKOJIOTUYECKUMU TIpOodIeMamMH.

Hoes npuxnaonou nanpasnennocmu. Kypc GU3uku rnpeanonaraet 3HakOMCTBO C IIUPOKUM
KPYroM TEXHHUYECKHX U TEXHOJOTMYECKUX MPUJIOKEHNN N3YUYEHHBIX TEOPHI M 3aKOHOB.

Hoes »skonozusayuu peaausyercsi MOCPEICTBOM BBEIEHHUS JJIEMEHTOB COJAEp)KaHUs,
MOCBSIIEHHBIX IKOJIOTHYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHbl C Pa3BUTHEM



TEXHHUKHU U TEXHOJIOTHUH, a Tak)Ke 00CyKIeHHs MpoOeM palliOHAIBLHOTO MPUPOAOIIOIB30BAHUS U
HKOJIOTHUECKOM Oe30MacHOCTH.

Crep>KHEBBIMH 3JIEMEHTAaMH Kypca (M3WKHA Ha yYpOBHE CpeaHEero oOmero o0pa3oBaHUS
ABIAIOTCA (u3nyeckue Teopuu (GopMUpOBaHUE MPEACTABICHUI O CTPYKTYpe MOCTPOSHUs
busnueckoit Teopuu, poiu (GyHIAMEHTAIBbHBIX 3aKOHOB M MPHUHIUIIOB B COBPEMEHHBIX
NPEICTaBICHUAX O MPUPOZE, IPAHUIAX MPUMEHUMOCTU TEOPHM, JJIS ONMUCAHHUS €CTECTBEHHO-
HAyYHBIX SIBJIEHUM U IPOLIECCOB).

CucTteMHO-TIeATEIbHOCTHBIN MOIX0 B Kypce (U3MKH peau3yeTcs Mpekae BCero 3a Cuér
OpraHHu3aly KCIEPUMEHTAIbHON JIeATENbHOCTH oOyuaronuxcs. s 6a3oBoro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIB30BAaHUE CHCTEMBI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX IKCIEPUMEHTOB M
nabopaTtopHbIX paboT, KOTOphIE B MporpaMme Mo (PU3UKEe OOBEAMHEHBI B OOMIMIA CIHMCOK
YUEHUYECKUX MPaKTHYEeCKUX paboT. BeineneHue B ykazaHHOM IepeyHe JabopaTopHbIX padoT,
MPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYIIECTBISETCA Y4YaCTHHKaMH 00pa3oBaTelIbHOTO
nporiecca UCXOs U3 0COOEHHOCTEH TUTAaHUPOBAaHMS U OCHAIICHUs KabuHeTa ¢pusuku. [Ipu sToM
o0ecrieynBaeTcsl OBJAZCHHE OOYUYAIONIMMUCS YMEHHUSMHU IPOBOJUTH KOCBEHHBIC H3MEPEHHS,
WCCJICIOBAHMS 3aBUCHUMOCTEH (DU3MYECKHX BEIMYMH W IOCTAHOBKY OIIBITOB IO TPOBEPKE
MPEJIOKEHHBIX TUIIOTE3.

Bosnbiioe BHUMaHUE yAENsSETCS PEIICHUIO PAacUETHBIX W KadeCTBEHHBIX 3an1ad. [lpu aTom
JUTSL pacu€THBIX 33/1a4 MPUOPUTETOM SIBISIFOTCS 3a/1a4M C SIBHO 33/IaHHON (PU3MUECKON MOJIEIBIO,
MO3BOJIAIOIIME MPUMEHSITh U3YyYEHHBbIE 3aKOHBI M 3aKOHOMEPHOCTH KakK M3 OJHOTO paszelna
Kypca, Tak U UHTErpupys 3HAHUS U3 Pa3HbIX pa3/iesioB. [ KaueCTBEHHBIX 3a/1a4 MIPHUOPUTETOM
SBIISIOTCSL 3aJaHUs Ha OOBSICHEHWE TMPOTeKaHWs (U3NYECKUX SBICHUM W MPOIECCOB B
OKpYXKaroIIel >KU3HHU, TpeOyromue BbIOOpa (PU3UYECKOW MOJCIH JJIsi CUTYallMH MPAKTHKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MaTepuasbHO-TEXHHUYECKOMY
oOecnieyeHn0 ydyeOHOro rmnpoiiecca 0a30BbI YpOBEHb Kypca (DU3MKUM Ha YpOBHE CpPEIHEro
o0miero o0pa3oBaHMs JIOJDKEH M3y4daTbCs B YCIOBUSAX NMPEIMETHOTO KaOWHeTa (DM3WKH WIN B
YCIOBUSAX MHTETPUPOBAHHOTO KaOMHETA MPEIMETOB €CTECTBEHHO-HAYUYHOro 1uKia. B xabunere
(bU3UKU T0JKHO OBITh HEOOX0AMMOE JIAb0PaTOPHOE 00OPYIOBAHUE JUISI BBITIOJIHEHUS YKAa3aHHBIX
B TIporpamMme 10 (QHU3UKE YUYCHHUECKHUX TPAKTHUECKUX paboT W JEeMOHCTpAIlMOHHOE
obopyoBaHue.

JleMoHCTpalMoHHOE 000pynoBaHue (OPMHUPYETCS B COOTBETCTBUHM C IMPHUHLUIIOM
MUHHMAaJIbHON JOCTATOUYHOCTH M O0ECHEeUMBAET IMOCTAHOBKY MEPEUNCIEHHBIX B IPOrpaMMe 0
¢u3MKe KIFOYEBBIX JEMOHCTPALUN JJIsl HMCCIIEOBAHUS HM3y4aeMbIX SIBJICHHH M IPOIECCOB,
IMITUPUYECKUX U PYHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHH.

JlaGopaTtopHoe 00OpyZOBaHUE AJS YYEHMUYECKHX IMPaKTHYECKHX paboT (Gopmupyercs B
BUJIC TEMaTHYECKUX KOMILJIEKTOB M oOOecreyuBaeTcsi B pacdyéTe OJHOro KOMIUIEKTa Ha JIByX
oOydaromuxcs. Temarnyeckue KOMIUIEKTHI J1aOOPaTOpPHOrO OOOPYIOBaHMS JOKHBI OBITh
MIOCTPOCHBI Ha KOMITJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IU(PPOBBIX MPHOOPOB, a TaKKe
KOMITbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPHIl.

OCHOBHBIMU 1IENISIMU M3Y4YeHHUsI (PU3UKU B 00IIEM 00pa30BaHUHU SBISIOTCS:

e (opMupoBaHHE HHTEpeca M CTPEMJICHUS OOYYaIOUIMXCAd K HAyYHOMY HW3YYEHUIO

HPUPOIBI, pa3BUTHE UX MHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;
® Dpa3BUTHE IMPEJCTaBICHUH O HAyYHOM METOAE TMO3HaHUs U  (OPMHPOBAHUE
UCCIIEI0BATEIBCKOTO OTHOIIEHHS K OKPY)KAIOIIUM SIBJICHHSIM;



dbopMUpOBaHHE HAYYHOTO MUPOBO33PEHUS KaK PE3ysIbTaTa U3yueHUsI OCHOB CTPOCHHS
MaTepuu U GyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

dbopMupoBaHUEe YMEHUI OOBACHATD SBJICHUS C UCIIOIb30BAaHUEM (PU3UUECKUX 3HAHUN U
HAYYHBIX JI0Ka3aTeIbCTB;

dbopMupoBaHUE MPEACTABICHUN O POJIM (GU3MKU ISl pa3BUTHSI IPYTUX €CTECTBEHHBIX
HAyK, TEXHUKU U TEXHOJOTHH.

JocTmwkeHnne 3TUX Iesell oO0ecreynBaeTcsl PElIeHHEM CIEAYIOMMX 33had B Ipolecce
U3YYCHHUS Kypca (PU3UKU HA YPOBHE CPEIHEro o0IIero o0pa3oBaHHUs:

npruoOpeTeHne CUCTEMBbl 3HaHUN 00 O0MmHUX (PU3NUECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOPUSX, BKIIOYAsi MEXaHUKY, MOJICKYJISIPHYIO (PU3UKY, SJIEKTPOAUHAMHUKY, KBAHTOBYIO
(bU3HUKY U 3JIEMEHTHI aCTPO(U3UKH;

dbopMupoBaHUEe YMEHUN TNPUMEHATh TEOPETUYECKHE 3HAHUA i1 OOBSICHEHHS
busznyecKkux SBICHUA B TMPUPOJAE U JUIA NPUHATHS MPAKTHUUECKUX PpEUICHHH B
MMOBCEAHEBHOM KU3HU;

OCBOGHHE CIIOCOOOB pEHICHUS PA3NIUYHBIX 3a/Jad C SBHO 3aJlaHHOM (u3HuecKoi
MOJIENBIO, 3aJad, TOJPa3yMEBAIOIIUX CAMOCTOSTENbHOE CO3JaHue (HU3UYECKOH
MOJIEINN, aIEKBATHON YCIIOBHSM 3a]1a4H;

NOHMMaHuE (PU3MUYECKUX OCHOB W MPUHIUIIOB JCHCTBUS TEXHUYECKUX YCTPOWCTB U
TEXHOJIOTHYECKHX MPOIIECCOB, MX BIUSHUS Ha OKPYKAIOUIYIO CPENY;

OBJI/ICHUE METOJAMH CaMOCTOSITEIFHOTO TUIAHMPOBAHUS M TPOBENEHUS (HU3HIECKUX
SKCIIEPUMEHTOB, aHaJIW3a M  UHTEpHpeTanuu  HMHQOpMAlHH,  OMNpeesieHus
JIOCTOBEPHOCTH MOJYYCHHOTO Pe3yabTaTa;

CO3/IaHM€ YCTIOBHM ISl pa3BUTUSI YMEHUN MPOEKTHO-UCCIEI0BATEIbCKON, TBOPUECKON
JESITEIbHOCTH.

Ha wusyuenue ¢usuku (6a30BbI YpOBEHB) Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHUS
otBoauTcst 136 vacoB: B 10 kimacce — 68 yacoB (2 yaca B Henenmo), B 11 kimacce — 68 vacoB (2
yaca B HEJIEJII0).

[Ipennaraemslii B mporpamme 1o (Gu3mke nepedeHb 1adopaTOPHBIX U MPAKTUIECKUX paboT
SBJISIETCS PEKOMEHIOBAaHHBIM, YYMTENb JIeJlaeT BBIOOP MPOBEICHUs JTabOpaTOpHBIX PabOT U

OTIBITOB C YU4ETOM WHIUBUAYATIbHBIX OCOOEHHOCTEN 00yUYaIOLIUXCS.



COJEP)KAHUE YYEBHOI'O ITPE/IMETA

10 KJIACC

Pazgea 1. ®u3nka 1 MeTObI HAYYHOT'0 MO3HAHUS
®usuka — Hayka o npupone. Hayunele MeToasl MO3HaHUsA OKpyXkarouero mupa. Pomib
IKCIIEPUMEHTA M TEOPHH B IIPOIIECCE MO3HAHMS TPUPOJIbl. DKCIICPUMEHT B (PU3UKE.
MogenupoBanue Gpu3nuecKkux sBJIeHUH U mporeccoB. Haydnble runoressl. dusnueckue
3aKOHBI ¥ TeOpUH. [ paHUIIbl TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB. [IpMHIINIT COOTBETCTBHSL.

Ponp u mecro ¢usuku B (HOpMHUPOBAHMM COBPEMEHHOW HAaydyHOW KapTUHBI MHUpa, B
IPAKTUYECKOHN AEATEIbHOCTH JIIOJIEH.

Jlemoncmpayuu
AHazorosble ¥ IU(PPOBBIE U3MEPUTEIbHbBIE TPUOOPHI, KOMITBIOTEPHBIE TaTYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexanndeckoe aBmKeHHe. OTHOCHUTEIBLHOCTh MEXaHWYECKOro JBrkeHHs. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, CKOpOCTh (CpemHSsl CKOPOCTh, MTHOBEHHAasi CKOPOCTb) W YCKOpPEHHUE
MaTepUaIbHOM TOYKH, UX MPOEKIIMH HA OCHU CHCTeMbl KoopAuHaT. CloKeHHE TEepeMEIICHUN 1
CJII0’)KEHHUE CKOPOCTEH.

PaBHOMEpHOE U paBHOYCKOpPEHHOE MpsiMONIMHEIHOe NBIKeHue. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, ITyTH U MIEPEMEIICHUSI MAaTEPHAIIBHONW TOUYKU OT BPEMEHHU.

CBoOoaHOe majieHue. Y CKopeHue CBOOOIHOTO TaACHHUS.

KpuBonuneitnoe paBmwkeHue. JIB)KEHHUE MaTepHaTbHOM TOYKM TIO OKPYKHOCTH C
MOCTOSIHHOM 1O MOZYJI0 CKOpPOCTBIO. YTJIOBasi CKOPOCTb, JIMHEWHas cKopocTh. llepuon u
yacToTa oopaieHus. LleHTpocTpeMHUTEeNIbHOE YCKOPEHHE.

TexHu4yeckne yCTpOWCTBA H MPAKTHUUECKOE MPUMEHEHWE: CHUIOMETp, JBMXKCHHUE
CHaps0B, LIETIHbIE U PEMEHHBIE MepeIadH.

Llemoncmpayuu

Mogenb cucTeMbl 0TCUETa, UILUTFOCTPAINS KHUHEMATUUYECKUX XapaKTEPUCTUK JIBUKEHUS.

[IpeoOpazoBanue NBHKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AyXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmtoienue nxeHus Tena, OpomeHHOro Mo/ YoM K TOPU30HTY U TOPU30HTAIBHO.

H3mepeHne yckopeHus CBOOOAHOTO MaACHHUS.

Hamnpasnenue ckopocTu npu JBUXKEHUHU TIO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3yuenne HepaBHOMEPHOTO JIBM>KEHHUS C LI€JIbIO ONPEEICHUS] MTHOBEHHOU CKOPOCTH.

HccnenoBanne  COOTHOIIGHHMSI  MEXIYy  MYTSAMH,  TNPOHJACHHBIMM  TEJIOM  3a
MOCJIeIOBAaTEIbHbIE paBHBIC IPOMEXKYTKH BpPEMEHH TPHU PABHOYCKOPEHHOM JBIKCHHUH C
Ha4aJIbHOW CKOPOCTHIO, PAaBHOM HYJIIO.

N3yuenue ABMKEHUS MIApUKA B BSI3KOU KUIKOCTH.
W3ydeHue ABMKEHUS Tela, OPOIIEHHOTO TOPU30HTAIBHO.
Tema 2. /lunamuxa

[Tpunnun otHOocuTenbHOCTH ["anmies. [lepoiit 3akoH HeroToHa. IHEpunanbHbIe CUCTEMBI
OTCYETA.



Macca tema. Cuna. IlpuHnmn cynepno3unmu cuid. Bropoit 3akoH Hprorona s
MarepuanbHOU ToOUYKU. Tpernii 3akoH HpI0TOHA [UIsl MaTepranbHbIX TOYEK.

3akoH BceMupHoro TsaroreHus. Cuna tsxectu. [lepBast kocMuueckas CKOpOCTb.

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

Tpenue. Bunbl Tpenust (mokos, ckoibxeHus, kaueHus). Cuna tpenus. Cyxoe TpeHHe.
Cuna TpeHHs CKOJIbKEHUs U cuiia TpeHus nmokos. Kosgounuent tpenns. Cuia cONpoTUBICHUS
IIPU JBUKEHHUU TEJa B KUAKOCTU WM rase.

[ToctynarensHoOe U BpaliaTeabHOE ABMXKEHHUE aOCOIIOTHO TBEPIOTO TeNa.

MOMEHT cuiabl OTHOCUTEIBHO OCU BpaunieHus. Ilnedo cuibl. YcenoBusi paBHOBeCHs
TBEPAOTO TEIIA.

TexHudyeckue yCTpOMCTBA M IIPAKTUYECKOE IIPUMEHEHUE: MOAIIMIHUKY, JABUKCHUE
MCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHne nHEepLUUH.

CpaBHeHue Macc B3aUMOJICHCTBYIOIINX TEJI.

Bropoii 3akon HeroToHa.

H3zmepenue cu.

CrnosxeHue cuil.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JeOpMaInu.

HesecomocTs. Bec Tena npu yCKOpeHHOM NMOABbEME U MaJICHHUH.

CpaBHEHHME CUII TPEHUS TOKOS, KAUEHUS U CKOJIbKEHUSI.

VYcenoBus paBHOBecUs TBEPAOTO Tesla. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

W3yuenue aBuxeHUs OpycKa Mo HaKJIOHHOM MIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U PE3UHOBOM
obpasiie, oT ux nedopmaruu.

HccenenoBanue ycaoBui paBHOBECUS TBEPAOTO TEJIa, UMEIOIIETO OCh BPALICHUS.

Tema 3. 3akoHnbl cCOXpaneHusn 6 MexaHuke

Hmnynbe MaTtepuanbHO TOUKH (Tena), CUCTEMbl MaTepHalbHBIX ToYeK. IMIynbe cuibl U
M3MEHEHNE UMITyJbca Teja. 3aKOH COXpaHEHUs UMITyJbca. PeakTHBHOE IBUKEHUE.

PaGora cunbl. MOIIHOCTH CHUJTBI.

Kunernueckast sHeprus marepuaibHOM TOUKU. TeopemMa 00 M3MEHEHMM KHHETHYECKOH
JHEPIUH.

[TorenunanbHas 3ueprus. [loTeHunanbHas 3HEprus ynpyro AeGopMUpOBAHHON MPYKUHBI.
[ToreHunanbHas 3HEeprus Tena BOIM3U MOBEPXHOCTH 3EMIIH.

[TorennuanbHble U HEMOTEHUHUANbHbIE CHIIBL. CBA3b paOOThl HEMOTEHIMATIBHBIX CHII C
M3MEHEHNEM MEXaHNYECKOW SHEPTUU CUCTEMBI T€Jl. 3aKOH COXPAaHEHUSI MEXaHUYECKOM dHEPIUN.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckne yCcTpOMCTBA M NMPAKTHYECKOE NMPUMEHEHHME: BOJAOMET, KOIEP, NMPYKUHHBIN
IIACTOJIET, JBUYKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeaxkTnBHOE ABIKEHHE.

[Tepexoa moTeHIIMATBFHON SHEPTUN B KHHETHYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul



N3ydyeHrne aOCONMIOTHO HEYNPYroro yJapa € IMOMOIIBIO JABYX OJIMHAKOBBIX HUTSAHBIX
MasiTHUKOB.

HccnenoBanue CBs3W PaOOTHl CHJIBI C U3MEHEHHEM MEXAaHWYECKOW SHEpPruu Teja Ha
IpUMepe PacTsHKEHUsI PE3MHOBOTO JKI'yTa.

Pa3nen 3. Mosekyasipuasi pu3uka v TepMOAUHAMHKA

Tema 1. Ocro6bl MOIEKYAAPHO-KUHEMUUECKOU Meopuu

OcHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KHUHETUYECKON TEOPUHU U X OMBITHOE 0OOCHOBAHHE.
bpoynosckoe naBuxkenue. Juddysus. Xapaktep ABMKEHHS UM B3aUMOJICHCTBUS UYACTHI]
BemecTBa. MoJiend CTPOCHHS Ta30B, KUAKOCTEH M TBEPABIX Tel M OOBSCHEHHE CBOWCTB
BEILIECTBA HA OCHOBE 3TUX Mojened. Macca u pasmepbl MoseKkyn. KoiaudecTBo BeliecTsa.
[TocrosinHast ABorapo.

TemnoBoe paBHoBecue. Temnepatypa u e€ uzmepenue. lllkana remneparyp Llenbcus.

Mopnens uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYISIPHO-KUHETHUECKOH TEOPHH
uaeanpHOro rasa. AOCOJIIOTHasg TemImepaTypa Kak Mepa CpeJHEl KHUHETHUYECKON SHepruu
TEIJIOBOTO JIBM>KeHMs vactul rasza. lllkana temneparyp KenbBuHa. ['a30oBble 3aKOHBI.
VYpaBuenue MenneneeBa—Kianeitpona. 3akon JlanpToHa. M3omporecchl B uieaibHOM Ta3e C
MIOCTOSIHHBIM KOJIMYECTBOM BelllecTBa. ['paduueckoe MmpencTaBiIeHHe U30IIPOLIECCOB: U30TEPMA,
u30Xopa, n3odapa.

TexHUYECKHE YCTPONCTBA U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoOMeTp.

Jlemoncmpayuu

OnbITE, TOKa3bIBAIOUIME JUCKPETHOE CTPOCHHE BemiecTBa, (oTorpaduu MOIEKYI
OPraHUYEeCKUX COCTUHECHUM.

OnbiThl 10 AUQPPY3UH KUIKOCTEH U Ta30B.

Monenb OpOYHOBCKOTO JBUKECHHUS.

Mopens onbita LlTepHa.

OnbIThI, OKA3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOICUCTBHUSL.

Mogens, HIUTIOCTPUPYIOLIas IPUPOLY TAaBICHUS ra3a HA CTEHKU COCY/a.

OnBIThL, WJUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUSA UJI€ATIbHOTO T'a3a, U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

OmnpeneneHnne Macchl BO3JyXa B KIJIACCHOW KOMHATe Ha OCHOBE M3MEpEeHUH 00BbEMa
KOMHATBHI, IABJICHHS U TEMIIEPaTyphl BO3/1yXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEKY ITapaMeTpaMU COCTOSIHUS Pa3peKeHHOI0 rasa.

Tema 2. Ocnosvt mepmoounamurku

TepmoanHamuueckass cucteMa. BHYTpEHHsIST 3HeEprusi TEPMOJMHAMMYECKOW CHCTEMBI U
crocoOb! e€ uzmeHeHus. KonndyectBo TemioTsl U pabora. BHyTpeHHSsS sHEprus 0lHOAaTOMHOTO
UJeanbHOro ra3a. Bujsl Ternonepenayu: TEIONPOBOAHOCTb, KOHBEKIUS, U3JIydeHHE. Y IeIbHas
TEMI0EMKOCTH BellecTBa. KonudyecTBo TEIIOTHI MPH TEIUIONEepeaaye.

[Tonsitue 00 anuabatHoMm mpouecce. I[lepBbiii 3akoH TepMoauHaMmuku. [IpumeHeHue
MEPBOro 3aKOHA TEPMOAMHAMUKY K H3omporeccaM. [ papudeckas uHTepnperanus paboThl rasa.

Bropoii 3akon TepmoauHamuku. HeoOpatuMocTh mpoieccoB B MpUpoe.

TemoBeie MamuHbL. [[pUHIUTIBL [EHCTBUS TETTOBBIX MamuH. [IpeoOpa3oBaHus SHEPTUH B
TerioBbIX MamunHax. Koagdunuent noneznoro aeiictsus teruioBoil Mamuubl. Hukin KapHo u
ero Kod(hPuIUEeHT moJIe3HOTO NEUCTBHS. DKOJOTUIECKUE MPOOIEMBI TETUIODHEPTETUKH.

TexHuueckue yCTpOMCTBA M MPAKTUUYECKOE NPUMEHEHHUE: JBHUIaTellb BHYTPEHHETO
Cropanusi, OBITOBOI XOJOIUIHHHUK, KOHTUITUOHED.



Jlemoncmpayuu

M3MeHeHHe BHYTpPEHHEW HSHEpPIMM Tejla MPHU COBEpIICHWH palOOThI: BBUIET MPOOKH U3
OYTBUIKH TOJl JEHCTBHEM CXKaTOr0 BO3JyXa, HarpeBaHue >(upa B JATyHHOU TpyOke myTéM
TpeHUs (BUICOAEMOHCTPAIINSA).

M3MeHeHne BHYTpEHHEH sHepruM (TeMIiepaTypsl) Tela Ipu Terionepeaaye.

OnbIT M0 aguabaTHOMY PACHIMPEHHIO BO3yXa (OIBIT C BO3IYIIHBIM OTHHBOM).

Monenu napoBoit TypOHHBI, IBUTaTeNsi BHYTPEHHETO CTOPAHUsI, PEaKTHBHOTO JIBUTATEJIsl.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenne yaenbHON TeI0EMKOCTH.

Tema 3. Azpecammuvie cocmonanusn eewjecmea. Dazoevie nepexoont

[TapooOpa3oBanue u koHaeHcauus. Hcmapenue u  kuneHue. AOCOMIOTHAsT U
OTHOCHTEJIbHAS BJIAXKHOCTh Bo3ayxa. HaceleHHbIi nap. Y aenpHas TeIoTa napooopa3zoBaHHUs.
3aBMCUMOCTb TEMIIEPATYphl KUIICHUS OT JABJICHMUS.

TBépnoe Teno. Kpucrannuueckue u amopdublie Tena. AHU30TPOINS CBOWCTB KPUCTAILIOB.

Kunkne xpucramisl. CoBpeMeHHble Marepuayibl. [lnaBnenune u kKpuctamnusauus. Y jeinbHas
TeruioTa riasiaeHus. Cyonumarius.

YpaBHEHHE TEILIOBOTO OalaHca.

TexHuueckne YCTpOMCTBA M MPAKTUYECKOE MMPUMEHEHUE: TUTPOMETP M IICHUXPOMETD,
KQJIOPUMETP, TEXHOJOTHMM  TOJYYEHHUS COBPEMEHHBIX MAaTEpUAIIOB, B TOM  YHUCIE
HaHOMATEPHUAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACHIILIEHHBIX MTAPOB.

Kurnienne npu nOHMKEHHOM JIaBJICHUU.

CrocoObI U3MEPEHUS BIAKHOCTH.

HabGnronenue HarpeBaHus U TUIABJICHHUS KPUCTAIUTMYECKOTO BEIIECTBA.

JleMOHCTpanus KpuCTauIoB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3MepeHne OTHOCUTENBHOM BIAXKHOCTU BO3yXa.

Pa3nes 4. DinekTpoamHaMuka

Tema 1. Inexkmpocmamuka

OnekTpuzanust Ted. OJNEeKTpUyecKud 3apsan. JlBa Buga dJIEKTPUYECKUX 3apsioB.
ITpoBOAHMKH, TUANEKTPUKH U TIOTYIPOBOJHUKU. 3aKOH COXPAHEHUS IEKTPUUYECKOTO 3aps/a.

B3aumopeiictBue 3apanoB. 3akoH Kymona. ToudedHslii  DJIEKTpUYECKHM  3apsi.
Onektpuueckoe mnone. HanpskéHHocTh anexTpuueckoro nois. IlpuHuun cynepno3uuuu
ANEKTPUYECKUX MOJeH. JINHNKM HaNPsy)KEHHOCTHU IIEKTPUYECKOTO MOJIS.

PaGota cun osnekrpocratuueckoro mons. [loreHnuman. Pa3HOCTP  HOTEHIMANIOB.
IIpOBOIHUKY U AUDIIEKTPUKH B JJIEKTPOCTATUYECKOM I10JIE. JIUDIIEKTpUUeCcKasi IPOHULIAEMOCTb.

OnekTpoéMkocTh. KonaeHcaTop. DJIEKTPOEMKOCTh INIOCKOTO KOHAEHCAaTOpa. DHEPTHs
3apsAyKEHHOI0 KOHJIEHCATOPA.

TexHu4eckue yCTpOMCTBA M IPAKTHUUECKOE IPUMEHEHHE: JJIEKTPOCKOI, JJIEKTPOMETP,
AIIEKTPOCTATUYECKAsl 3aIIUTa, 3a3eMJICHHE 3JIEKTPONPUOOPOB, KOHIEHCATOP, KOMUPOBAJIBHBIN
anmapar, CTpyHHBIM IPUHTED.

Jlemoncmpayuu

YCeTpoUCTBO U IPUHLUI JEHCTBUS DJIEKTPOMETPA.

B3anmopnencTere HadIeKTPU30BAHHBIX TEIL.



DIIEKTPUYECKOE TT0JIE 3apSKEHHBIX TEl.

[IpoBOIHUKY B AJIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTUUecKast 3alluTa.

JMBNeKTpUKHY B 3JIEKTPOCTATHYECKOM I10JI€.

3aBUCUMOCTh  JIEKTPOEMKOCTH IUIOCKOI'O KOHJEHCAaTopa OT IUIONIaJAM  IUIACTHUH,
PACCTOSIHUSL MEXAY HUMH U TUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsyKeHHOT0 KOHJIEHCATopA.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannwiit 3nekmpuyeckuit mok. Toku é pa3nuunvix cpeoax

DJIEKTPUUYECKHUI TOK. Y CIOBUSL CYIIECTBOBAHUS JIEKTPUUECKOTO TOKa. MICTOYHUKH TOKa.
Cwita Toka. [1oCTOSIHHBIN TOK.

Hanpspkenue. 3akon Oma Jy1sl ydacTka Lenu.

DneKTpuueckoe COIIPOTUBIICHUE. VY nenbHoe COIPOTHBIICHUE BELIECTBA.
[TocnenoBarenbHOE, NapamieIbHOE, CMEILIAHHOE COEIMHEHNE TIPOBOIHUKOB.

Pabora anekrpudeckoro Toka. 3akoH J[xoymns—Jlenia. MOImHOCTD 3JEKTPHUUECKOTO TOKA.

DIIEKTPOABMKYILAs CHUJIA U BHYTPEHHEE CONPOTUBIICHHE UCTOYHUKA TOKA. 3akoH Oma Juist
MOJIHOM (3aMKHYTOM) asiekTpudeckoit nenu. KopoTkoe 3aMbikaHue.

DNIEeKTPOHHAs MPOBOJAUMOCTD TBEPBIX METAJUIOB. 3aBUCUMOCTh COITPOTUBIICHUS] METAJIJIOB
oT Temneparypbl. CBEpXIPOBOAUMOCTb.

DIIEKTpUUYECKH TOK B Bakyyme. CBOMCTBA 3J1€KTPOHHBIX ITyYKOB.

[TomynpoBonHuku. CoOCTBEHHass W TpPUMECHas MPOBOJUMOCTH IOJYIPOBOTHUKOB.
CgoiictBa p—N-nepexoxaa. [1oxynpoBoJHIKOBEIE TPHOOPHI.

OJIEKTPUUYECKUII TOK B PACTBOpax M paciulaBax »3JEKTPOJIUTOB. IDJIEKTPOJIUTHYECKAs
Juccoruanus. JIEeKTPOIIN3.

OneKkTpuueckuil Tok B razax. CaMOCTOATENbHBIM U HECAMOCTOSATENbHBIN pa3psia. MonHus.
ITna3zma.

TexHuueckue yCTpOMCTBA M MPAKTHUYECKOE MPUMEHEHHE: aMIIEpMETP, BOJBTMETP,
peocTaT, HWCTOYHUKH TOKa, OJJIEKTPOHArpeBaTelIbHbIE MPHOOPHI, SJIEKTPOOCBETUTEIbHBIC
MpUOOPBI, TEPMOMETP CONPOTHUBJICHUS, BAaKyyMHBIH IHOJ, TEPMHUCTOPHI U (HOTOPE3UCTOPHI,
MOJTYITPOBOTHUKOBBIN JTNOJI, TAJIbBAaHUKA.

Llemoncmpayuu

N3mepenne cuiibl TOKa U HapsHKEHUS.

3aBUCUMOCTh CONPOTUBIICHUS ITWIMHAPUYECKUX TPOBOJHUKOB OT JUJIMHBI, ITUTOMIAIHN
MOTNIEPEUHOT0 CEYEHUSI U MaTepHuaa.

CMmenaHHoe COeIMHEHUE MPOBOJHUKOB.

[IpsiMmoe u3MepeHue 3ieKTpoABMKYLIeH cuiibl. KopoTkoe 3amMblkaHHE TalbBaHUYECKOTO
AJIEMEHTA M OIlEHKa BHYTPEHHETO COMPOTHBIICHHUS.

3aBUCHMOCTH COTIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTD 3JEKTPOJIUTOB.

HckpoBoit pa3psa v MpOBOAMMOCTb BO3AyXa.

OaHOCTOPOHHSIS TPOBOIMMOCTH JHO/1A.

Yuenuueckuiui sxcnepumenm, n1abopamophule pabomoi

N3yueHnune cMenaHHOTO COeIMHEHMS PE3UCTOPOB.

W3mepenne  SIEKTPOABMKYIIEH CHIIBI  HCTOYHHMKA TOKAa W €ro  BHYTPEHHETO
COTIPOTHUBIICHUS.



Hab6nronenue anextposunsa.

Me:xnpeamerHblie CBA3H

N3yuenne xypca ¢usuku 6a3zoBoro ypoBHs B 10 kilacce OCyHIECTBISICTCS C YYETOM
COJIepXKATENbHBIX MEXIIPEIMETHBIX CBsi3ed C KypcaMd MaTeMaTHKH, OHOJIOIMH, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

Mescnpeomemnusie nouwsimus, CBS3aHHBIE C HW3YYCHHEM METOJOB HAyYHOTO ITO3HAHHSL:
sBIICHUE, HAy4YHBIH (akT, rumore3a, (Qu3uveckas BEIWYWHA, 3aKOH, TEOpHs, HAOIIOACHHE,
9KCHEPUMEHT, MOJIETUPOBaHUE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: pelleHHMEe CHUCTEMbl YypaBHEHMM, JMHeWHas ¢QyHKuMs, mnapaboda,
runepooia, ux rpaguKu U CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIMH: CUHYC, KOCUHYC, TAHTCHC,
KOTaHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHl M HMX MPOEKIUU HA OCH
KOOP/IMHAT, CII0)KEHUE BEKTOPOB.

buonoeusn: mexanuueckoe ABMKEHHE B JKUBOW mpupoje, tuddysus, ocMocC, TeII000OMEH
KUBBIX OPTaHU3MOB (BHIIBI TEIUIOTIEPEIadyH, TEIJIOBOE PAaBHOBECHUE), DIIEKTPHUECKUE SBIICHHS B
JKUBOM IPUPOJIE.

Xumus: TUCKpETHOE CTPOEHHUE BELIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BELIECTBA,
MOJISIpHAsi Macca, TEIUIOBblE CBOWCTBA TBEPHABIX TeJl, JKUAKOCTEH M Ta30B, 3JEKTpUYECKHE
CBOWCTBA METAJJIOB, JIEKTPOJIUTUIECKAS IUCCOLUAIIHS, TaIbBAaHHUKA.

leoepaghus: BTaxXHOCTH BO31lyXa, BETPHI, 0apoOMeTp, TEPMOMETP.

Texnonoeusa: npeoOpa3oBaHue ABMXKEHUH C UCIOIb30BaHUEM MEXAaHU3MOB, YUET TPEHUS B
TEXHUKE, MOIIUIHUKK, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS HMMIIyJbca B TEXHHKE (pakeTa,
BOJIOMET W JIpyTue), IBUTaTellb BHYTPEHHETO CropaHus, IapoBas TypOuHa, OBITOBOM
XOJIOMIIBHHUK, KOHAUIIMOHEP, TEXHOJIOTUH TOJIYUYEHHsI COBPEMEHHBIX MAaTEepPHUaioB, B TOM YHCIIE
HaHOMAaTEepHaJOB, W  HAHOTEXHOJIOIWMH,  3JEKTpocTaTHYecKass  3allluTa,  3a3eMJICHUe
3JIEKTPOIIPUOOPOB, KCEPOKC, CTPYHHBIH NPUHTEp, dJEKTpOHArpeBaTeibHble MPUOOPSI,
AIIEKTPOOCBETUTEIBHBIE MPHUOOPHI, TaTHBAHUKA.

11 KJIIACC

Pasnen 4. diekTpoanHaMuka

Tema 3. Maznumnoe none. I1eKmpomMazHUMHAA UHOYKYUSA

[TocrosiHHbIe MarHuThl. B3anMoAENCTBHE MNOCTOSIHHBIX MarHuTOB. MarHuTHOE IOJe€.
Bekrop MarHuTHOM MHAyKUMU. [IpyuHIMI Cylieprno3uMy MarHUTHBIX MOJIEH. JIMHUKM MarHUTHON
uHAyKuuu. KapTuHa AMHUI MarHUTHOW MHIYKIUU MOJISI IOCTOSTHHBIX MAarHUTOB.

MarnuTtHoOe 1osie IPOBOAHMKA C TOKOM. KapThHa JMHMM MHAYKIMM MarHUTHOTO ITOJIS
JUIMHHOTO TPSIMOTO IPOBOJHMKA M 3aMKHYTOTO KOJIBLIEBOI'O MPOBOJHHUKA, KAaTYIIKH C TOKOM.
OmneiT Opcrena. BzaumopeiicTBre NpoOBOJHUKOB C TOKOM.

Cuiia Amnepa, €€ MOJlyJlb M HallpaBJICHHE.

Cuna JlopeHma, €€ MOIynb W HampaBlieHHE. J[BMKEHHE 3apsiK€HHOW 4YacTUIbI B
OJIHOPOJTHOM MarHuTHOM moJjie. PabGorta cumsr JlopeHiia.

SIBneHue HNEeKTPOMArHUTHOM MHAYKIMHU. [lOTOK BekTOpa MAarHUTHOM WHIYKLHH.
DNEKTPOABMKYILAsA CUJIa MHIYKIMHU. 3aKOH 3JIEKTPOMarHuTHOW uHaykuuu dapazes.

BuxpeBoe ayekTpuueckoe IMose. ONEKTPOJABMIKYIIAas CWia WHAYKIMH B IPOBOJHUKE,
JBHKYIIEMCS TIOCTYIIATEIbHO B OJTHOPOIHOM MarHMTHOM IIOJI€.

IIpaBuno Jlenna.

NHayKTUBHOCTD. SIBI€HHE CAMOUHIYKIIMH. DJIEKTPOABUKYILAS CUJIa CAMOUHIYKIUH.



DHeprusi MarHuTHOTO TIOJISI KATYIITKHA C TOKOM.

DNEKTPOMarHuTHOE IOJIE.

TexHuueckue yCTpOMCTBA M MNPAKTUYECKOE NPUMEHEHHUE: TOCTOSHHBIE MArHUTHI,
3JICKTPOMArHHTHI, JICKTPOABUTATENb, YCKOPUTEIIH dJIEMEHTAPHBIX YACTHII, UHIYKIIMOHHAS I1€Yb.

Jlemoncmpayuu

OmneiT DpcTena.

OTKJIOHEHHUE AJIEKTPOHHOTO MTy4YKa MAarHUTHBIM T10JIEM.

JIvHUY MHYKIIUA MarHUTHOTO TIOJIA.

B3auMopeiicTBre ABYX MPOBOJTHUKOB C TOKOM.

Cuita Ammiepa.

[erictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

SIBiieHUE DNEKTPOMArHUTHOM UHAYKIUH.

IIpaBuiio Jlenua.

3aBUCHUMOCTD DJICKTPOIABUKYIIEH CHIIBI MHAYKIIMHM OT CKOPOCTH M3MEHEHHS MarHUTHOTO
MOTOKa.

SIBieHre CaMOMHIYKIUH.

Yuenuueckuii sxcnepumenm, rabopamoprvie pabomoi

N3yuenne MarHuTHOTO TOJIsL KATYIIKA C TOKOM.

WccnenoBanue neiicTBUS TOCTOSHHOTO MarHWTa Ha PAMKY C TOKOM.

HccnenoBanue sBIEHUS JIEKTPOMArHUTHONW MHAYKIIHH.

Pa3nes 5. Kosiebanust u BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUMHblE KONEOAHUS

Konebarenbnas cucrema. CBoOOgHBIE MexaHHueckue Kkojebanusa. [apmonuueckue
konebanus. Ilepwon, dacrora, ammautyga u  (aza konebGanuil. I[lpyXMHHBII MasTHUK.
MaremaTnueckuii MasTHUK. YpaBHEHHE TapMOHHMUYECKHUX KojebaHuid. IIpeBpaiienue sHepruu
MIPU TAPMOHUYECKUX KOJICOAHHUSAX.

Konebarenbupiii KOHTYp. CBOOOJHBIE AJIEKTPOMATHUTHBIE KOJICOAHUSI B HUJI€AJTHHOM
KoJeOaTeIbHOM KOHType. AHAJOTUS MEXKIYy MEXaHWYeCKUMU U DIEKTPOMAarHUTHBIMU
konebanusimMu. @opmyna TomcoHa. 3akoH COXpaHEHHS SHEPTUU B UACATBHOM KOJIeOaTEIbHOM
KOHTYpE.

[IpencraBieHue o 3aTyxaromMx KojeOaHUsAX. BeIHyX/IeHHbIE MeXaHWYeCKue KoseOaHusl.
Pe3onanc. BeiHyXI€HHBIE 2JIEKTPOMArHUTHBIE KOJIeOaHusI.

[lepemenHbIii Tok. CUHYCOMJANbHBIN MEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKa.
AMIUTUTYIHOE U JEHCTBYIOIIEE 3HAUEHUE CUJTBI TOKA U HAMIPSHKEHUS.

Tpanchopmarop. IlpousBonactBo, mepenada W MOTPeOJIEHUE AIEKTPUUYECKOM SHEPrHUH.
DKOJIOTUYECKUE PHUCKH TpU MPOU3BOACTBE 3JieKTpodHepruu. KynbTypa wucnonb3oBaHus
ANEKTPOIHEPIUU B MIOBCEAHEBHOM )KU3HH.

TexHu4yeckne yCTpOMCTBA M MPAKTUYECKOE TPUMEHEHHE: DSJIEKTPUYECKHM 3BOHOK,
TeHepaTop NEPEMEHHOr0 TOKA, TUHUM JIEKTpONepeaay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB Kosie0aTeIbHON CUCTEMBI (IPYKHUHHBIN UM MaTeMaTHYECKUN
MasITHHK).

HabGnronenue 3aryxaromnmx Kojie0aHui.

HccnenoBaHue CBONCTB BBIHYKICHHBIX KOJIeOaHUH.

Habmronenue pe3onanca.



CB0OOHBIC PTIEKTPOMArHUTHBIC KOJICOAHUSI.

OcuusiorpaMmel  (3aBUCUMOCTH  CHJIBI  TOKAa M HANpPSDKEHUsT OT BPEMEHH) JUIs
AIIEKTPOMATHUTHBIX KOJICOAHHIA.

Pe3onanc npu mociaenoBaTebHOM COEAMHEHUH PE3UCTOPA, KATYIIKHM MHAYKTUBHOCTH M
KOH/JIEHCATOopa.

Mogenb IMHAN 3IEKTPOIIepeauH.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

HccnenoBanue 3aBUCMMOCTHY NIEPUOA MaJIbIX KOJIeOaHHM rpy3a Ha HUTU OT JUIMHBI HUTH U
Macchl rpysa.

HccnenoBanne NEpeMEHHOTO TOKa B LENMM W3 MOCJIEIOBATEIbHO COEIUHEHHBIX
KOHJIEHCATOpa, KaTyLIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUMHbBLE 80JIHbL

Mexanudeckre BOJIHBI, yclIoBUsA pacnpocTpanenus. [lepuon. Ckopocts pacnpocTpaHeHus
W juuHA BOJHBEL [lomepeunble W mpoaosibHBIE BOJHBL MHTepdepeHmus u mudpaxius
MEXaHUYECKUX BOJIH.

3Byk. CxopocTb 3Byka. [ poMKkocTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

DJIEKTPOMAarHUTHbIE BOJHBL. YCJIOBHS M3Jy4YEHUsl 3JIEKTPOMArHUTHBIX BOJH. B3anmuas
opueHTanus BekTopoB E, B, V B asnextpomaruutHoil BoiHe. CBOMCTBAa 31EKTPOMArHUTHBIX
BOJIH: OTpa)XCHHE, MpeJOMIICHUE, TMosipu3anus, audpaknus, wuaTtepdeperims. CKopocTh
3JIEKTPOMAarHUTHBIX BOJIH.

[[Ixkana 371€KTPOMarHUTHBIX BOJIH. [IpuMeHeHHE 3EeKTpOMarHUTHBIX BOJH B TEXHUKE U
OBITY.

IIpuHIMIIBI paInOCBA3YU U TEJIEBUACHMS. Paaronokanus.

DJIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYIKAIOLLIEH Cpebl.

TexHuueckue ycTpoWCTBa U IPAKTUYECKOE NMPUMEHEHHE: MY3bIKAJIbHbIE HWHCTPYMEHTHI,
YIBTPA3BYKOBas JIMarHOCTHMKA B TEXHHKE W MEIUIIMHE, pajap, PaauONpPUEMHUK, TEIEBU30D,
anTeHHa, Teneon, CBU-meusb.

Llemoncmpayuu

OO0pa3oBaHue U pacpoOCTpaHEHUE TMOMEPEUHBIX U MPOI0IbHBIX BOJH.

KoneO:mromeecs Teno Kak HCTOUHUK 3BYKa.

HabGmronenue oTpaskeHus U MPEIOMIICHUS MEXaHUYECKUX BOJH.

Habmronenue natepdepeHny u AuQpakini MEXaHHIeCKUX BOJH.

3BYKOBOH pE30HAHC.

HaGmronenue CBsi3M TPOMKOCTHM 3BYKa M BBICOTHI TOHA C aMIUTUTYIOM M YacTOTOM
Kosie0aHui.

HccnenoBanne  CBOMCTB — DJIEKTPOMArHUTHBIX — BOJIH:  OTPa)XX€HUE, MPEIOMIICHUE,
nosnsipu3anus, 1udpakuus, HHTephepeHIIns.

Tema 3. Onmuka

['eomeTpuueckas ontuka. [IpsMonuHeliHoe pacipoCcTpaHEeHNE CBETa B OJJHOPOJIHOM cpere.
JIyud cBera. ToUEUHBI UCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI OTpaxkeHHs cBeTa. [locTpoeHHne H300pakeHUN B IIIOCKOM
3epKaie.

[Ipenomnenne cBera. 3aKkOHBI TMpEIOMJICHHUS CBeTa. AOCONIOTHBIM TMOKa3aTelb
npenomiueHus. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbI yroja MOJHOIO BHYTPEHHEIO
OTPa’KEHUS.

Hucnepcus ceeta. CroxxkHbIl cocTaB 6enoro cera. L{ser.



ColOuparonue W paccewBamIIuMe JIUH3BL. ToHKas auH3a. DOKyCHOE paccTosHue |
ONTHYECKasl CHJia TOHKOM JUH3BL. [locTpoeHue n3obpakeHuil B COOMPAIOMINX U PACCEUBAIOIINX
nuH3ax. @opmysia TOHKOM JIMH3bI. Y BEJIMUCHHE, 1aBAEMOE JIMH30M.

[Ipenenbl npUMEHUMOCTH F€OMETPUYECKOM ONTHUKH.

BonnoBas omnrtuka. Hurepdepennus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HAOJIO/ICHUS MAKCUMYMOB 1 MUHUMYMOB B MHTEP(EPEHIIMOHHON KapTHUHE OT ABYX CHH(]A3ZHBIX
KOIE€PEHTHBIX UCTOUYHUKOB.

Hudpakmus ceera. [udpakuuonnas pemérka. YcioBue HaOMIOACHUS —TJIABHBIX
MaKCHMYMOB IIpH MaJICHUU MOHOXPOMAaTUYECKOTO CBeTa Ha AU(PPAKIIMOHHYIO PEIIETKY.

ITonspusanus ceera.

TexHudeckue YCTpOWCTBAa M TPAKTHYECKOE IMPUMEHEHHE: OYKHM, JIiyna, (oToamnmapar,
MPOSKIMOHHBIA ammnapar, MHUKPOCKOI, TEJECKOI, BOJIOKOHHAs OINTUKA, JAU(PPaKIMOHHAS
pemeTKa, NOJIAPOUI.

Jlemoncmpayuu

[TpsimonuHeHOE pacHpocTpaHEHUE, OTpakeHUWE U IperoMieHue cBeTa. Onruuyeckue
IpUOOPHI.

[TonHoe BHyTpeHHEe oTpaxeHue. Mojieiab CBETOBOAA.

HccnenoBanue cBONCTB U300pakKeHU B JTMH3aX.

Mopenu MEUKpOCKOIa, TEJIECKOIIA.

Hab6nronenue naTepdEpeHITNN CBETA.

Hab6nronenue nudpakuuu cBera.

HabGmonenue qucnepcuu certa.

[TosryueHue ciekTpa ¢ MOMOIIBIO PU3MBI.

[Tomryuenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Habmronenue nomisipuszanuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopnovie pabomuol

W3mepenue nokasaresns NpeaoMIIeHHUs CTEKIIa.

HccnenoBanue CBOWCTB M300paKeHUH B JIMH3AX.

HaGnronenue nucrnepcuu cBeTa.

Pa3nen 6. OcHOBBI crIeUAJIBHON TEOPUHM OTHOCUTEJIBLHOCTH
I'panuupl MPUMEHUMOCTH KJIACCHYECKONM MeXaHWKH. [locTynarsl cnennalibHON TEeOpuu
OTHOCUTEJIBHOCTH: HMHBAapUAHTHOCTb MOJIYJISI CKOPOCTHM CBETa B BakKyyMmMe, MPUHLHII
OTHOCHUTEIBHOCTH DHHIIITEHHA.
OTHOCUTETHHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH U COKpaIlleHNe JJIUHBI.
DHeprusi ¥ UMITYJIbC PEISITUBUCTCKON YaCTHUIIBI.
CBs13b MaccChl ¢ SHEPTUENU U UMITYIBCOM PEISATUBUCTCKOMN YaCTULIBl. DHEPIUs TOKOS.

Pa3zpnen 7. KBanToBas pusuka
Tema 1. Dnemenmot K6aHMOBOU ONMUKU
®oronsl. ®opmyna [lnanka cBs3u SHEPruU POTOHA C €T0 YACTOTOW. DHEPTUS U UMITYIHC
¢doroHa.
OtkpeiTue u wucciaenaoBanne (oroadpdexra. Omnbitet A. I'. CromeroBa. 3aKoHBI
dotorddekra. YpaBuenue DitHmreitHa s hotodpdexra. «KpacHas rpanuima» dpotodrddekra.
Hasnenue ceera. OnbitTel [1. H. JIeOenena.
XUMHYECKOE IEMCTBHUE CBETA.



TexHuueckue yCTpoilCTBa M MHpaKTHUECKOe NpUMEHeHHe: (PoToanaemMeHT, (OTOAATUHUK,
coJTHeYHas OaTapesi, CBETOIUO/I.

Llemoncmpayuu

®doTor(hdeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.
HccnenoBanue 3akoHOB BHemHero Gotorddexra.
Cseroauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atroma Tomcona. Onwitel Pesepdopaa mo paccessauto o -uactuil. [lmanerapHas
mozens atoMa. Iloctynarel bopa. U3nyuenue u mornomenue GOTOHOB IpU MEPEXOae aToMa ¢
OJIHOTO YpOBHSl BSHEpruum Ha Japyro. Buasl cnekTpoB. CHekTp YpOBHEH 3HEpPrUM aroma
BOZIOPOZA.

BosHoBbie cBoiicTBa yactuil. Bonuel ae bpoitnsa. KopnyckyasipHO-BOTHOBOW JTyau3M.

CroHTaHHOE U BBIHYKJEHHOE U3JTyUEHUE.

TexHudyeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHWE: CIEKTPaJbHbIM AaHAIN3
(criexkTpockort), 1a3ep, KBAHTOBbIM KOMIIBIOTEP.

Jlemoncmpayuu

Monuens onbita Pesepdopra.

Omnpenenenue JUIMHbBI BOJIHBI J1a3epa.

HaOnronenue nuHeyaThIX CIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

Hab6nronenue nuHeyaToro crexkTpa.

Tema 3. Amomnoe aopo

OKCHEpUMEHTBI,  JIOKa3bIBAIOLIUE  CJIOXHOCTb  CTPOECHHS  sjpa. OtkpsiTHE
paaroakTuBHOCTH. OnbITE Pezepdopaa nmo onpeneneHno cocraBa paauoaKTUBHOIO U3JIy4EHHUS.
CsaoiicTBa anbda-, 6era-, raMma-u3nydeHus. BiusHue paguoakTUBHOCTH HA KUBbIE OPraHU3MBI.

OtkpbiTHEe TpoTOHa W HeWTpoHa. Hykimonnas mognens siapa ['eiizenOepra—lBaHeHKo.
3apsn sapa. MaccoBoe unciio siapa. M30Tonsl.

Anbda-pacniaa. DIEKTPOHHBIA W MO3UTPOHHBIM Oera-pacnaia. ['amma-uznydeHue. 3aKoH
PaauOaKTUBHOIO pacIaja.

OHeprust cBI3M HYKJIOHOB B sizipe. SnepHble cuiibl. JledekT Macchl spa.

Snepusle peakuuu. [lenenue u CUHTES AIED.

Anepupiii peaktop. TepmosiaepHblii cuHTe3. [IpoGneMbl M TEepCHEKTUBBI  SAEPHOM
HHEPreTUKHU. DKOJIOTUYECKUE aCTIEKThI ACPHON SHEPreTHKU.

OnemeHTapHble YacTULIbl. OTKPBITHE TO3UTPOHA.

Metobl HaOIOIEHNS U PETUCTPALIMH HJIEMEHTAPHBIX YaCTHII.

dyHIaMEeHTAIbHBIE B3aUMOICUCTBHS. ENMHCTBO (pr3nyeckoi KapTHHBI MUpA.

TexHHYECKHE YCTPONCTBA M TPAKTHUYECKOE NMPUMEHEHHE: JIO3UMETp, Kamepa BuibcoHa,
SJIEPHBIN peakTop, aTOMHass OoMOa.

Jlemoncmpayuu

CuéTunK MOHMU3UPYIOIIUX YACTHII.

Yuenuueckuiui sxcnepumenm, n1abopamophule pabomoi
HccnenoBanue TpeKOB YacTHIL (110 TOTOBBIM (oTorpadusim).

Pa3nes 8. JiieMeHTBI ACTPOHOMUM M ACTPOPU3UKH



Otanbl  pa3BUTHS  acTpoHOMuHU. [IpukimagHOoe W MHPOBO33PEHUECKOE 3HAYCHHUE
ACTPOHOMHUH.

Bun 38é3qH0r0 HebOa. Co3Be3nus, spKkue 3BE3/bI, MJIAHETHI, UX BUAUMOE JIBHKECHHE.

Conneynas cucrtema.

Counnne. ConneuyHas akTUBHOCTh. Mcrtounumk sHepruum CosiHIIa W 3BE3A. 3BE3NBI, UX
OCHOBHBIE XapaKTEPUCTUKHU. Jluarpamma «CHEKTPaJIbHBIA KJIacC — CBETUMOCTBY». 3BE3/bI
[JIaBHOM TOCJEN0BAaTEIbHOCTH. 3aBUCHUMOCTh «Macca — CBETUMOCTb» JUIsl 3BE3[ TJIaBHOU
MOCJIEIOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue 3BE3a. CoOBpPEMEHHBIE MPEACTABIECHUS O
MIPOUCXO0KIEHUH U 3BOIoUMH CoJIHLA U 3BE3/. DTalbl )KU3HU 3BE3.

Mineunsiii [Tyts — Hamia I'anaktuka. [lonoxxenue u npmwxenne Connna B ['anaktuke. Tumbl
rajakTuk. Paguoranaktuky U kBazapbl. YEpHBIE ABIPEI B sIpax TaaKTHK.

Bcenennas. Pacmmpenue Bceenennoit. 3akon Xa06ma. Paszberanme ramaktuk. Teopus
Bonbmioro B3peiBa. PennkroBoe uznyyeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie npodiaemMbl aCTpOHOMUH.

Yuenuueckue nabnooenus

Habmroienust HeBOOPYXEHHBIM TJ1a30M C MCIOJIb30BaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUTSL OTIPEJICIICHUS TTOJIOKEHHUS HEOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/US
CeBepHOro noymapus u sipkue 3BE3/1bI.

Habmronenus B Teneckon Jlynsl, mianet, Mneunoro Ilyrtu.

O0o0marmniee noBTOpeHne

Ponp ¢u3uku w acTpOHOMHHM B 3KOHOMHYECKOW, TEXHOJOTHYECKOW, COIUAIBHON U
THYECKOH cdepax OesATETbHOCTH YeNOoBEeKa, poiib M MecTo (U3WKH M acCTPOHOMHH B
COBPEMEHHOM Hay4yHOW KapTUHE MHpa, pojib (usnueckoi Teopun B (HOPMUPOBAHUU
MpeJICTaBICHU 0 GU3NYECKON KapTHHE MUPA, MECTO (PU3MUECKON KapTHHBI MUpPa B 001LEM PsITy
COBPEMEHHBIX €CTECTBEHHO-HAYUYHbIX MPEACTABIECHUIN O IPUPOIE.

Me:xnpeameTHbie CBS3U

N3yuenne kypca ¢usuku 06a3oBoro ypoBHs B 11 kiacce ocCyliecTBISIETCS C y4ETOM
COJIEp’KATENbHBIX MEXIIPEIMETHBIX CBA3€H C KypcamMH MaTeMaTUKH, OWOJIOTHUH, XHMHUH,
reorpadyu U TEXHOJIOTHH.

Meowcnpeomemnuvle nonsimusi, CBS3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO IO3HAHUS:
sBIIEHUE, HAy4YHBIH (hakT, rumore3a, (Qu3uyeckas BEIMYMHA, 3aKOH, TEOpHs, HaOIIOJEHUE,
AKCIEPUMEHT, MOJIEIIMPOBAHKE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKUE (YHKIIMH: CHHYC,
KOCHUHYC, TAHI€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOKIECTBO, BEKTOPbI M HX
MPOEKIIMA Ha OCH KOOPAMHAT, CIOKEHHUE BEKTOPOB, MPOU3BOJHBIC DIEMEHTAPHBIX (PYHKIIMIA,
MpU3HAKU TTOI00MS TPEYTOIBHUKOB, ONPEIEICHNE TUIOMIAU TUIOCKUX QUTyp U 00bEMa Tel.

buonocus: »nextpuyeckue SBICHUS B JKUBOW MIpUpojie, KojeOaTelbHbIE IBHUKEHUS B
KUBOW TPUPOJIC, ONTHUUYCCKUE SIBJICHUS B XKWUBOW MPUPOJE, NEHCTBHE paavalliil Ha >KUBBIC
OpTaHU3MBI.

Xumusi: cTpoeHHME aTOMOB W MOJIEKYJ, KPUCTAJUIMYECKash CTPYKTypa TBEPIBIX TeT,
MeXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOMN peIETKH, CIIEKTPaIbHbIN aHAIN3.

l'eocpaghus: marHuTHBIE TONIIOCA 3€MJTH, 3aJIEKH MAarHUTHBIX PyZ, (poTochEMKA 3eMHOI
MOBEPXHOCTH, MPEJCKA3AHNE 3€MIIETPSCEHUM.



Texnonozus: TAHAXA DJIEKTPOIEpead, T€HEPATOp MEPEMEHHOTO TOKA, dJIEKTPOJABUTATEIb,
UHAYKIMOHHAs TeYb, pajap, paauoNpHEMHUK, TEJNEeBU30p, aHTeHHA, Tenedon, CBY-meus,
NPOCKIIMOHHBIN armapar, BOJOKOHHAs ONITHKA, COJIHEYHAas OaTapest.



IIVIAHUPYEMBIE PE3YJIBTATbI OCBOEHUA YYEBHOI'O ITIPEIMETA

JIMYHOCTHBIE PE3YJIBTATHI

JInaHOCTHBIE PE3yabTaThl OCBOCHUSA yueOHOro mpeamera «DPu3nKa» AOHKHBI OTPakaTb
TOTOBHOCTb M CHOCOOHOCTH OOYYaIOIIUXCsl PyKOBOJACTBOBATHCS CHOPMHUPOBAHHOW BHYTPEHHEU
MO3UIMEH JMYHOCTH, CHCTEMON IICHHOCTHBIX OPHCHTAllMi, TIMO3UTUBHBIX BHYTPECHHHUX
yOeXICHHI, COOTBETCTBYIONIMX TPAJAUIIMOHHBIM IIEHHOCTSIM  POCCHICKOTO  OOIIECTBa,
pacuMpeHye >KU3HEHHOTO OIbITa U ONbITa AESITENLHOCTH B IPOILIECCE PeaTu3allid OCHOBHBIX
HAIpPaBJICHUN BOCIIUTATEIBHOMN I€ATEIHLHOCTH, B TOM YHCJIE B YACTH:

1) rpaaaHCcKOro BOCIUTAHMS:

c()OPMUPOBAHHOCTh TPAKIAHCKOW TMO3UIMU  OOYYArOIIeTrocsi KaKk AaKTUBHOTO U
OTBETCTBEHHOTI'O 4JIeHa POCCUICKOTO OOIIECTBA;

NPUHITHE TPATUIMOHHBIX OOIIEYEIOBEYECKMX T'YMAHUCTHUECKUX M JAEMOKPATHUYECKHX
IIEHHOCTEIA;

TOTOBHOCTh BECTH COBMECTHYIO JIESATEIBHOCTh B HMHTEPECAaxX TPa)KITaHCKOTO OOIIEeCTBa,
y4acTBOBAaTh B CAMOYIPABICHUH B 00pa30BaTeIbHON OpraHU3allNH;

YMEHHE B3aUMOJICWCTBOBATh C COIMAIBHBIMH HWHCTHUTYTAaMH B COOTBETCTBUU C HX
(GYHKIUSMU ¥ Ha3HAUYCHUEM;

TOTOBHOCTH K TYMaHUTAPHON U BOJIOHTEPCKOM JIEATSIIBHOCTH;

2) NATPHOTHYECKOTO BOCTTUTAHUS

c(hOpMUPOBAHHOCTH POCCUMCKON TPa)TaHCKON UACHTUYHOCTH, MATPHOTU3MA;

[IEHHOCTHOE OTHOIIGHHWE K TOCYIAPCTBEHHBIM CHMBOJAM, JIOCTHIKCHUSM POCCUHUCKHX
yUEHBIX B 007aCTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CUTYAITUIO M NIPUHAMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYICH
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI M IIEHHOCTH, B TOM YHCJIE B ICATESIHLHOCTH YUEHOTO;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAYIIETO;

4) 3¢TeTHYeCKOr0 BOCIIMTAHMSA:

ACTETHYECKOE OTHOIICHHE K MHUPY, BKIIIOUasi 3CTETUKY HAYYHOTO TBOPYECTBA, MPUCYIIETO
¢buznueckoil Hayke;

5) Tpy10BOT0 BOCIIMTAHMS:

UHTEpEC K pa3muuHbiM chepaM MpodecCHOHATBHOW JEesITeNbHOCTH, B TOM YHCIE
CBSA3aHHBIM C (U3MKOW U TEXHHKOW, YMEHHE COBEpIIaTh OCO3HAHHBIH BHIOOp Oymymei
po(eccru M pean30BbIBATH COOCTBEHHBIC KU3HECHHBIC TUTAHEI;

TOTOBHOCTb M CITOCOOHOCTH K 0Opa30BaHUIO M caMOOOpa30BaHUIO B 00JacTH (PU3MKH Ha
MPOTSKEHUH BCEU KU3HU;

6) 3K0JI0rM4eCcKOro0 BOCIIUTAHHUS:

c(OPMHUPOBAHHOCTh IKOJIOTUYECKOW KYJIBTYpPhI, OCO3HAHHE TJIOOAILHOTO XapakTepa
HKOJIOTUYECKUX MPOoOiIeM;

IUTAHUPOBAHKUE M OCYIIECTBICHUE JIEHCTBUN B OKpPYKAIOIIEH cpele HAa OCHOBE 3HAHUS
1eNeld yCTOMYMBOTO Pa3BUTHS YEIIOBEUECTBA;

pacIIipeHre OIbITa JICATEIBHOCTH OKOJIOTHYECKOW HamNpaBJIEHHOCTH Ha OCHOBE
UMEIONIUXCS 3HAHUI 10 (pHU3UKe;

7) IEHHOCTH HAYYHOT0 TIO3HAHMS:



c(OPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PrU3UYECKON HAYKH;

OCO3HAHME IICHHOCTU HAYYHOW JEATEIbHOCTH, TOTOBHOCTh B IPOIECCE U3YUEHUST (PU3UKU
OCYIIECTBIIATH MPOSKTHYIO U HCCIIEI0BATEIbCKYIO ICSITENbHOCTh HHANBUIYaIbHO U B TPYIIIE.

METANPEIMETHBIE PE3YJIBTATHI

IMo3HaBaTeIbHbIE YHHBEPCAJIbHbIE YUeOHbIE A€l CTBUS
Ba3oBble JJornueckue aeiicTBuA:

CaMOCTOSTENIbHO (OPMYJUPOBaTh M aKTyaJu3HpOBaTh IpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONPENIENATh LEIU ACSITEIbHOCTH, 33/1aBaTh MAPAMETPhl U KPUTEPUU UX JTOCTUKEHUS;

BBISIBJIATH 3aKOHOMEPHOCTH 1 TPOTUBOPEYHS B pacCCMaTPUBAEMBIX (DH3UUYECKUX SBIICHUSX;

pa3pabaThIBaTh IUIaH PEHICHUs TPOOJIEMBI C YUETOM aHAJIM3a UMEIOIINXCS MaTepHAIbHBIX
Y HEMaTepHAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JIEATEIBHOCTH, OIEHHWBATh COOTBETCTBUE PE3YJIHTATOB LIEIISM,
OIICHUBATh PUCKH ITOCJICICTBUI JICSITCIBHOCTH;

KOOPJIMHHUPOBATh M BBIMOJIHATH pPadOTy B YCJIOBHUSX pPEaTbHOT0, BHUPTYalbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BHBaTh KPEATUBHOE MBIIILICHUE ITPU PEIICHUH KU3HEHHBIX TTPOOJIeM.

Ba3oBrble ucciie10oBaTeIbCKHE AeHCTBHSA .

BJIQ/IeTh HAYYHOW TEPMUHOJIOTHEW, KIIOYEBBIMU MOHATUAMHU W MeToAamH (pusmdeckoi
HayKH;

BIIJICTh HaBBIKAMHM YYEOHO-HCCIIEOBATEIBCKON M MPOEKTHOM JIEATEIbHOCTH B OOJACTH
¢bu3nKH, cCIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MTOMCKY METOJIOB PELICHUs 3a/1a4
bu3nYECKOro cofepKaHus, MPUMEHEHHUIO pa3TUYHBIX METO/I0B TTO3HAHMS,

BIIAJICTh BHUJAMH JCSATEIHHOCTH MO TOJYYCHHIO HOBOTO 3HAHMs, €r0 HMHTEPIIpPETaIluH,
npeoOpa30BaHUI0 U TPUMEHEHUIO B PA3JIMYHBIX Y4YEOHBIX CHUTYallUsIX, B TOM 4YHUCIE TMPHU
CO3IaHUH YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISBJISITH MPUYMHHO-CIICJICTBEHHBIE CBSI3M U aKTyaJM3UpOBaTh 3ajady, BBIABUTATh
TUTIOTE3y €€ peIIeHUs,, HaXOJUTh apryMEHTHl IS JIOKa3aTelbCTBA CBOUX YTBEPXKICHUM,
3a/1aBaTh apaMETPhl U KPUTEPHUH PEIICHUS;

aHAIM3UPOBATh TOJYYEHHBIE B XOJ€ pEUICHUS 3a7aud pe3yiabTaThl, KPUTHUECKU
OIIEHUBATh UX JOCTOBEPHOCTbH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIOBUSX;

CTaBUTh U (POPMYIHUPOBATH COOCTBEHHBIE 3aJaud B OOpPa30BATEIHHOU ACSATEIHHOCTH, B
TOM YHUCJIC TIPH U3yUCHUH (DU3UKU;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh TPUOOPETEHHBIN OIIBIT;

YMETh NMEePEHOCUTH 3HaHUS 10 (PU3MKE B IPAKTHUECKYIO 001aCTh KUZHEACITEIbHOCTH,

YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIE WJICH, TIPEJIaraTh OPUTHHAIBHBIC TOXObI U PEIICHHUS,

CTaBUTH MPOOIEMBI U 33]1a4H, AOMYCKAIOIINE aTbTePHATUBHBIC PEIICHUSI.

Pabora ¢ nnopmanmeii:

BJIIJICTh HABBIKAMU TMOJy4deHUs WHMOpMAIMU (PU3HYECKOTO COACPIKAHUS U3 MCTOUYHHUKOB
Pa3HBIX THWIIOB, CaMOCTOSTEIBHO OCYIIECTBJISATh TIOMCK, aHAW3, CHUCTEMAaTHU3aIlui0 |
WHTEPIPETANNIO HHPOPMAIINK Pa3INYHbIX BUIOB U (HOPM MpEACTaBICHUS;

OIICHUBATh JOCTOBEPHOCTH HH(OPMAIIHH;



UCMONb30BaTh CPEACTBA HMH(OPMAIMOHHBIX M KOMMYHMKALIMOHHBIX TEXHOJOTHH B
pELICHUH KOTHUTHUBHBIX, KOMMYHUKAaTHBHBIX M OPTraHU3ALMOHHBIX 3a4ad C COOJIIOJICHHEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKH O€30MaCHOCTH, TUTHEHBI, PeCypcocOepekeHusl, IPABOBIX U
3THUYECKUX HOPM, HOPM HH(OPMAIIMOHHOM 0€30MacHOCTH;

CO3/1aBaThb TEKCThl (DU3NYECKOIO COJAEP)KAaHUS B pasIMyHbIX (opmaTax ¢ ydéToMm
Ha3HAueHUs MWHPOpPMALMU W LEJIEBOM AayAWTOpWUH, BBIOMpAs ONTUMAIBHYIO (GOpMY
IIPEACTABJICHUS U BU3YaIU3aLUH.

KoMMyHMKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiCTBUSA:

OCYILECTBIIATH OOIIEHHE HA YPOKaX (PU3UKH U BO BHEYPOUHOM NEATEIHHOCTH;

pacro3HaBaTh MPEANOCHITKA KOHMIMKTHBIX CUTYAIl U CMSATYATh KOH(IUKTHI;

pPa3BEPHYTO W JIOTMYHO M3J1ararb CBOK TOUKY 3pPEHHUS C HCIOJIb30BAHUEM S3BIKOBBIX
CPENCTB;

IOHMMATb U UCMOJIb30BaTh IPEUMYLIECTBA KOMAH/IHON U MHAUBUAYAJIbHON paboThI;

BbIOMpaTh TEMAaTHKy M METOJbl COBMECTHBIX NEHCTBUI C y4y€TOM OOIIMX HWHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0r0 4jeHa KOJIEKTUBA;

INPUHUMATh LEJIU COBMECTHOH JESITENbHOCTH, OPraHUW30BBIBATH M KOOPAMHUPOBATH
JIEUCTBUA 1O €€ INOCTUKEHHIO: COCTAaBIIATH IUIAH JACHCTBUM, PACIpElesATh POJIM C YU4ETOM
MHEHHUI Y4aCTHUKOB, 00CYKIaTh pe3y/bTaThl COBMECTHON pabOThI;

OIICHMBATh KaYECTBO CBOETO BKJIaJa U KaXXJOT0 YYaCTHHKA KOMaHbl B OOLIUH pe3ylbTaT
1o pa3paboTaHHBIM KPUTEPUSIM;

IpealaraTb HOBBIE IIPOEKTHI, OLICHMBAThb WJIEH C MO3UMLUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBJISATh IO3UTUBHOE CTPATETMYECKOE IOBEACHUE B PA3JIMYHBIX CHUTyalUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKeHHE, ObITH MHUIIMATHBHBIM.

PerynasiTuBHbIe YHUBEpPCAJIbHbIE YUeOHbIe /1eiiCTBUSA
Camoopranusauus:
CaMOCTOSITENIbHO OCYIIECTBISITh MO3HABATENBHYIO NEATENBHOCTh B 00JacTu (PU3MKU U
ACTPOHOMUH, BBISIBISITH IPOOJIEMBI, CTABUTH U (hOPMYITHUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIbHO COCTABJIATH IUIAH PELICHHUS Pacu€THBIX M KAaYeCTBEHHBIX 3a/ady, IUIaH
BBIMIOJTHEHUS] TMPAKTUYECKOW paboThl ¢ YYETOM HUMEIOUIMXCS PECypcoB, COOCTBEHHBIX
BO3MOXHOCTEH U MPEANOYTEHNH;
JIaBaTh OLIEHKY HOBBIM CUTYalIHsIM;
pacuIupsTh paMK{ y4eOHOTO TIpeAMETa Ha OCHOBE JTMYHBIX MPEIMOYTCHHI;
JienaTh OCO3HAHHBIA BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ceOsl OTBETCTBEHHOCTH 3a
pelIeHue;
OIICHUBATh MIPUOOPETEHHBIN OTIBIT;
crocoOcTBOBaTh (OPMHUPOBAHMIO W TMPOSBICHUIO JPYAUIMH B 00JacTh (PUBHKH,
MOCTOSTHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIH YPOBEHbD.
CaMOKOHTPO.JIb, SMOIIHOHAJIbHBIH HHTEJJIEKT:
JlaBaTh OIIEHKY HOBBIM CUTYyalUsiIM, BHOCUTb KOPPEKTUBBI B JI€ATEIbHOCTH, OLICHHUBATh
COOTBETCTBUE PE3Y/IbTATOB LEISIM;
BJIa/IETh HaBBIKAMH [MO3HABATENbHON pedIeKCUU KaK OCO3HAHUSI COBEPILAEMbIX JAEHCTBUN
Y MBICIIUTENbHBIX MPOIIECCOB, UX PE3YJITATOB U OCHOBAHUMN;
UCIIONIE30BATh PUEMBI peIeKCHH JIJIS OLIEHKHU CUTYallld, BEIOOpa BEPHOTO PEIICHUS;



YMETh OIIEHUBATh PUCKH U CBOCBPEMEHHO MPHUHUMATH PEIICHHS 110 UX CHIKCHHUIO;
IIPUHUMATh MOTUBBI U apIyMEHTBI JPYIUX IIPU aHAIU3€ PE3YJIbTATOB IEATEIBHOCTH;
MNPpUHHUMATDH CC6SI, IIOHHMMas CBOM HEAOCTATKHU U JOCTOMHCTBA,

NPUHUMATh MOTHBBI M PT'YMEHTBI IPYTUX MPU aHAIIU3E PE3y/IbTaTOB JIESITEIbHOCTH;

NpU3HABATh CBOE MPABO U MPABO IPYTrUX Ha OLIMOKH.

B nmponecce JOCTUNKCHUA JIMYHOCTHBIX PE3YJILTATOB OCBOCHUS ITPOTpaMMBbI 11O (1)I/ISI/IKC JJIA
YPOBHSI CpeAHEro OOIIero oO0pa3oBaHUs y OOyYaIONIUXCS COBEPIICHCTBYETCS SMOIMOHATBHBIN
UHTEJUICKT, MPEIIonaralonmi copMiUpOBaHHOCTb:

CaMOCO3HaHMs, BKIFOYAIOIIETO CIIOCOOHOCTh MMOHUMATh CBOE IMOIMOHAIBHOE COCTOSHHE,
BUJICTHh HAMPABJICHUSI PA3BUTHS COOCTBEHHOUM SMOIIMOHAIBHON Cephl, ObITh YBEPEHHBIM B ce0€;

caMoperyJIMpOBaHMs, BKJIFOYAIOIIETO CaMOKOHTPOJIb, yMEHHe PUHAMATD

OTBETCTBEHHOCTh 3a CBOE IMOBEACHHUE, CIOCOOHOCTh aJaNTHPOBAThCA K SMOLUOHAILHBIM

U3MCHEHHSIM H MIPOSIBIISATh THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHBAIMM, BKIIIOYAIOIICH CTPEMIICHHE K JOCTHIKCHHIO ICJU U YCIEXy,
ONTUMU3M, MHUIIUATHUBHOCTb, YMCHUC HeﬁCTBOBaTB HUCXO0Od U3 CBOUX BO3MO)KHOCTCI>1;

SMIIATHH, BKIIOYAIOIIEH CIHOCOOHOCTh MOHUMATh SMOIMOHAIBLHOE COCTOSHHE JPYTHX,
YUYHUTBIBATH €TI0 MPH OCYIIECTBICHUH OOIICHHS, CIIOCOOHOCTh K COYYBCTBUIO M COINEPEKUBAHHUIO;

COLIMAJIBHBIX HABBIKOB, BKIIOYAaIOIIUX CIIOCOOHOCTH BBICTpanBAaTb OTHOIICHHUA C APYTHMU
JFOIbMU, 3200THTHCS, IPOSBIISTh MHTEPEC U Pa3peIiaTh KOHMIUKTHI.

INPEJIMETHBIE PE3YJIBTATDBI

K kxonny o6yuenus B 10 kJiacce npeIMeTHbIE Pe3yabTaThl HA 0a30BOM YPOBHE JOJIKHBI
oTpaxartb cHOPMUPOBAHHOCTh Yy O0OYUaAIOLIUXCSl YMEHUI:

JIEMOHCTPHUPOBATh Ha MpPUMEpax poyib U MecTO (U3MKU B (HOPMHUPOBAHHH COBPEMEHHOM
Hay4YHOM KapTUHBI MHPA, B Pa3BUTUHU COBPEMEHHON TEXHUKH U TE€XHOJOTHUM, B MPAKTUYECKOU
JNeATeILHOCTH JIFOIEH;

YYUTHIBATh TPAHUIIBl TPUMEHEHHUS M3YyUYEHHBIX (U3UYECKUX MOJENeH: MaTepuaibHas
TOYKa, MHEepLHalbHas cucTeMa OTcuéra, aOCOJIOTHO TBEPAOE TENO, WICaTbHBIN Ia3, MOAEIH
CTPOEHHUSI Ta30B, KUJIKOCTEH M TBEPABIX TEJ, TOUEUHBIH HIEKTPUUECKUHN 3aps] IPHU pELICHUU
¢duznyeckux 3a1ay;

pacrio3HaBaTh (U3MYECKUE SBIEHUs (MIPOLECCh) M OOBSCHATH WX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJISPHO-KUHETUYECKON TEOpPUM CTPOEHHUS BEIIECTBA W 3JIEKTPOJUHAMHKU:
pPaBHOMEpPHOE U PAaBHOYCKOPEHHOE MPSMOJIMHEHHOE JBM)KEHHE, CBOOOJHOE MajJeHue Ted,
JIBIDKEHHE TI0 OKPY)XKHOCTH, WHEpLHMs, B3auMojencTBue Tei, auddys3us, OpoyHOBCKOE
JBUKEHHUE, CTPOCHHUE XKUAKOCTEH M TBEPABIX TeJ, U3MEHEHHWE 00bEMa TeJl MpH HarpeBaHUU
(oXJ1aXx/IeHNUHN ), TETJIOBOE pAaBHOBECHE, MCIIAPEHUE, KOHICH AU, IIaBICHUE, KPUCTAIITN3AIuS,
KHUIIEHUE, BIXKHOCTh BO3/yXa, MOBBIIIEHUE AABICHUS Tra3a MpH €ro HarpeBaHUHM B 3aKPBHITOM
cocyzie, CBA3b MEXKIYy IapamMeTpaMH COCTOSIHMSI ra3a B H30Ipoleccax, JJIEKTpU3alus Tell,
B3aUMO/ICHCTBUE 3aPSI0B;

OTHCHIBATh MEXAHMUYECKOE JIBIIKEHHE, UCTONB3Ys (hM3MUECKHe BEIWYMHBI: KOOPIWHATA,
IyTh, NEPEMEILEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tela, Cujla, UMITYJIbC Teja, KHHETHYECKas
SHEprusi, NMOTEHIMalbHAsg DSHEPIus, MeXaHHueckas paboTa, MeXaHMuYecKas MOIIHOCTh; IpHU
ONKMCAHWM TPABUWIBHO TPAKTOBaTh (DU3MUECKUH CMBICI HCHOJIb3YEMbIX BEIWYHMH, HX
0003HaYeHHsI U €IUHUIIBI, HAXOAUTH ()OPMYIIBI, CBSA3BIBAIOIINE NAaHHYIO (PU3NYECKYIO BETUYHUHY
C IPYTUMU BEIUYUHAMU;



ONKMCHIBATh H3YYECHHBIE TEIUIOBbIE CBOMCTBA TEJ M TEIUJIOBBIC SIBJICHHS, HCIOJIb3Ys
¢dusznuecKkue BEIMYMHBI: JaBIIEHHWE Ta3a, TeMIepaTrypa, CpeAHssi KUHETHYecKas JHEpPrus
Xa0TUYECKOTO JIBUKEHUS MOJIEKYJ, CPEIHEKBAApATUYHAS CKOPOCTb MOJEKYJ, KOJHUYECTBO
TEIJIOTHI, BHYTPEHHSS DHEPrus, padoTa rasa, Kod(PQPHUIMEHT MOJE3HOTO JCHCTBUS TEIIOBOTO
JIBUTATEJIS; IPU OTIMCAHUH MTPABUIILHO TPAKTOBATh (PU3MYECKUN CMBICI HCTIOJIB3yEeMbIX BEIUYHH,
uX OO0O3HAYCHWS W EIVHHIBI, HAXOJIUTh (OPMYIBI, CBS3BIBAIOIINE JaHHYIO (PU3NICCKYIO
BEJIMYHUHY C IPYTUMU BEIIMUUHAM;

ONKMCHIBATh M3YYEHHBIC JICKTPUUECKHUE CBOWMCTBA BELIESCTBA M DJICKTPUYECKHUE SIBJICHUS
(porteccel), UCTIONB3YS (U3UYECKUE BETUYMHBI: JCKTPUUCCKUMA 3apsijl, ICKTPUUYECKOE TOJIe,
HaNpsHKEHHOCTh  TTOJIS,, MOTEHUMAN, PAa3HOCTh IOTEHUMAJIOB;, IPU ONUCAHUM NPABUIIBHO
TPAKTOBATh (PU3UYCCKUI CMBICT HCIOJIB3yeMbIX BEIWYMH, WX OOO3HAYCHUS W CIMHHIIB;
YKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (DU3UYCCKYIO BETMUUHY C IPYTUMHU BEITMUYNHAMU;

aHAJIM3UPOBATh (PU3UYECKUE TMPOIECChl U SBJICHHS, HCIOJIB3Yysd (PU3MUECKHE 3aKOHBI U
MPUHLMIBL: 3aKOH BceMupHoro tarorenus, I, II m III 3axkonbl HproTOHA, 3aKOH COXpaHEHUS
MEXaHUYECKOW SHEPrUM, 3aKOH COXPAHEHUS MMITYJIbCA, MPUHIUIT CYNEPIOZUIIMU CUJI, TPUHIUII
paBHOIIPaBUsl MHEPLUUAIBHBIX CUCTEM OTCUETA, MOJIEKYJISPHO-KUHETUYECKYIO TEOPUIO CTPOCHUS
BEIIIECTBA, T'a30BbI€ 3aKOHBI, CBSI3b CpPEAHEH KUHETUYECKOW HSHEPruu TEIJIOBOIO JIBUKEHUS
MOJIEKYJI C aOCOJIIOTHOM TeMIlepaTypol, MEpBbIA 3aKOH TEPMOJMHAMHKH, 3aKOH COXpaHEHUs
ANEKTPUUECKOTO 3apsna, 3akoH KyloHa, mpu 3TOM pa3linyarh CIOBECHYIO (DOPMYIHPOBKY
3aKOHa, €ro MaTeMaTU4YeCKOe BhIpaXEHUE U YCIOBUS (TPaHUIIbI, 00JIACTH) IPUMEHUMOCTH;

OOBSCHATH OCHOBHBIE MPUHIUIIBI JEHCTBUS MAIlIUH, TPUOOPOB U TEXHUYECKUX YCTPOICTB;
pasinyaTh yCIOBUS UX O€30IaCHOTO MCIOJIb30BAHUS B IOBCETHEBHON KU3HU;

BBITIOJHATh JKCIIEPUMEHTBI TI0 HUCCIICJOBAHUIO (PH3UYECKUX SIBICHUH W TIPOIECCOB C
UCIIONIb30BAaHMEM TMPSAMBIX U KOCBEHHBIX HW3MEpEHUil, Mpu SToM  (HOpMyIHpOBaThH
npobiieMy/3ajauy W TUNOTE3y Y4YeOHOTrO OKCIEPUMEHTa, COOMpaTh YCTaHOBKY W3
MIPEIIOKEHHOTO 000PYAOBaHUS, TPOBOIUTE OMBIT U (POPMYITUPOBATH BHIBOJIBL;

OCYIIECTBIISITh TIPSIMbIE M KOCBEHHBIE H3MEpPEHHUs (U3UYECKUX BEIUYUH, TPHU STOM
BBIOMpATh ONTUMANBHBIN CIOCO0 W3MEPEHUS M HCIONb30BaTh W3BECTHBIE METOIBI OIIEHKHU
MOIPEIIHOCTEN U3MEPEHUN;

HCCJIEIOBATh 3aBUCUMOCTH MEXIY (GU3HYECKUMU BEIMYMHAMH C HCIOJIb30BaHUEM
NpSIMBIX HW3MEPEHUN, MPU O3TOM KOHCTPYHPOBATH YCTAHOBKY, (UKCHUPOBATH PE3YJIbTAThI
MOJTyYEHHOW 3aBUCUMOCTU (PU3UYECKUX BEIWYHMH B BUJIE TaOIHUI] U TpadUKOB, JeNaTh BBHIBOJbI
10 Pe3yabTaTaM UCCIEN0BAHUS;

coOo1aTh MpaBwiia O€30MAaCHOTO TpyJa IMPH TPOBEACHUH HCCIECIOBAHUI B pamMKax
y4eOHOTO OJKCIEpPUMEHTa, Y4eOHO-UCCIENOBATEILCKOM W  TMPOEKTHON JCATEIHHOCTH C
MCIIOJIb30BaHNEM U3MEPHUTEIBHBIX YCTPONCTB U TaOOPaTOPHOTO 000pyI0BaAHUS;

pemiate pacu€THbIe 3aJa4dl C SIBHO 3a/laHHOM (U3NYECKOM MOJENbI0, HCIONIb3Ys
(bu3nYecKue 3aKOHBI U IPUHITUITEI, HA OCHOBE aHaIM3a yCIOBHUS 3aJa4ll BBIOUPATh (PU3HUECKYIO
MOJI€JIb, BBIIETATh (PU3NUYECKHE BETUYMHBI M (OPMYJIBI, HEOOXOIUMBIC Il €€ pelieHus,
MIPOBOAMTH PACcU€Thl U OLICHUBATH PEATbHOCTD MOYUEHHOTO 3HAYCHUS (PU3NYECKO BEeTHUNHBI,

pelmarh KayeCTBEHHBIE 3a/JauM: BBICTPAaMBaTh JIOTMYECKH HEMPOTUBOPEUYMBYIO ILIEMOYKY
PacCyXJIEHUI ¢ OTOPOH HAa M3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKHUE SIBIICHUS,

WCIIOJIB30BaTh TPU PEIICHUH YYEOHBIX 3a7ad COBPEMEHHBbICE HH(POpPMaIMOHHBIE
TEXHOJIOTHUH JUIsl TOMCKA, CTPYKTYPHPOBAHUS, MHTEPIPETAIMN MU TMPEICTaBICHUS y4eOHOU U
HAYYHO-TIOMYJISIPHON HWH(OpPMAINK, MOJYYEHHOW W3 Ppa3IUYHBIX HCTOYHUKOB, KPUTHYECKU
aHAJTM3UPOBATH MOIyIaeMyH0 HH(GOPMAIIHIO;



MPUBOJUTH MPUMEPHI BKJIa/la POCCHUICKUX U 3apyOEKHBIX yUEHBIX-(DU3UKOB B pa3BUTHE
HAyKH, 00BICHEHUE TPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKHU M TEXHOJIOTHUH;

UCTIOJIb30BAaTh TEOPETHUECKUE 3HAHUSA TO (U3UKE B TOBCEIHEBHOW JKU3HM IS
oOecrnieueHrs 6€30MacHOCTH MpU OOpaIlleHUH C MPUOOPAMU U TEXHUYECKUMU YCTPOHCTBAMHU, JIJIS
COXPaHEHHUS 3/10pPOBbS U COOIIOICHUS HOPM IKOJIOTUYECKOTO MOBEACHHS B OKpY>KaIoLIei cpeje;

paboTaTh B TpyIIE C BHIIOIHEHUEM PA3IMYHBIX COIMAIBHBIX POJICH, IUIAHUPOBATh padoTy
TPYMNIbI, palMOHAIBHO paclpeneNniarTh OO0f3aHHOCTH W  IUIAHUPOBATh JICATENBHOCTH B
HECTaHJIAPTHBIX CUTYalUsIX, a/IeKBaTHO OLICHWBATh BKJIAJ] KaXKJIOTO M3 YYAaCTHUKOB TPYIIIbI B
pelleHre paccMaTpuBaeMoi IPOOIIEMBI.

K konmy o6yuenus B 11 kJjacce npeaMeTHbIE pe3yiIbTaThl HA 0a30BOM YPOBHE JIOJIKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

JEMOHCTPUPOBATh Ha MPUMEpax poib U MecTo (U3UKH B (OPMUPOBAHUU COBPEMEHHOU
HAy4YHOW KapTHUHBI MHpa, B Pa3BUTUU COBPEMEHHOW TEXHUKH U TEXHOJIOTUH, B MPAKTUYECKOU
NEeSITeTLHOCTH JIFO/ICH, IETIOCTHOCTh U €IMHCTBO (PM3UUECKON KAPTHHBI MUPA;

VUUTHIBATh TPAHUIBI TIPUMCHEHUS W3YYCHHBIX (U3MYECKUX MOJACICH: TOYCUHBIN
JNEKTPUYECKUN 3apsiii, Jyd CBeTa, TOYEYHBIM MCTOUYHUK CBETa, sJepHas MoOJeIb aToMa,
HYKJIOHHAs! MOJIEJIb aTOMHOTO SIJpa MPH pelIeHur GU3NIECKUX 3a/1a4;

pacrnio3HaBaTh (PU3MYECCKHE SBICHUS (TPOIECCH) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
AIIEKTPOAMHAMHUKN W KBAaHTOBOW (DM3MKH: DJIEKTPUYECKasi MPOBOJANMOCTD, TEIIOBOE, CBETOBOE,
XUMHYECKOe, MAarHUTHOE JCHCTBUS TOKAa, B3aMMOJICHCTBHE MArHUTOB, 3JEKTPOMAarHUTHAS
WHAYKINS, JACWCTBUE MAarHUTHOTO IOJIA Ha MPOBOAHHK C TOKOM U JBWXKYIIUICS 3apl,
AJIEKTPOMAarHUTHbIE KOJIeOaHUs U BOJIHBIL, IPSMOJIMHENHOE pacpOCTpaHEHUE CBETa, OTPaKEHUE,
npejomiieHue, wuHTepdepeHus, Iudpakuus W TOJSIpU3alUs CBETa, JAHCIEPCUs CBETa,
doToanekrpuueckuii 3¢pdext (pororddexT), cBeToBOE NaBieHUe, BOSHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aToMa BOJ0pO/Ia, €CTECTBEHHAsI U ICKYCCTBEHHAs PaInOaKTUBHOCTD;

ONMCHIBATh M3yUYCHHBIE CBOWCTBA BEIIECTBA (DJIEKTPUUECKHE, MATHUTHBIE, ONTHYECKUE,
AIIEKTPUYECKYIO MPOBOAMMOCTD PA3IMYHBIX CPEN) U 3JIEKTPOMArHUTHBIE SBJIEHUS (IIPOLIECCHI),
UCTIONB3YS (U3MYECKHE BEIMYUHBL: DJICKTPUUYECKUN 3apsij, CHIa TOKa, SJIEKTPHUECKOe
HaIpsKEHUE, JIEKTPUUECKOE COIPOTUBIICHHE, PA3HOCTh MOTEHLIMAJIOB, JIEKTPOABUKYILAs CUIIA,
paboTa TOKa, MHAYKIMS MarHUTHOroO moiis, cuia Ammnepa, cuia JlopeHua, WHIYKTUBHOCTb
KaTYILIKH, SHEPTUsl 3JIEKTPUYECKOI0 M MarHUTHOTO IOJIEH, MEepUOJa W 4YacToTa KoieOaHui B
KoJ1e0aTeIbHOM KOHTYpE, 3aps] U CUjia TOKa B MPOIECCe TAPMOHMUYECKUX AIEKTPOMArHUTHBIX
KonebaHui, (HOKyCHOE pacCTOsHHWE M ONTHYECKas CHJia JUH3bI, TMPU ONHUCAHUU MPABUIBHO
TPaKkTOBaTh (U3MYECKUN CMBICI HCIOJIb3yeMbIX BEIUYUH, WX OOO3HAYEHUS € EIUHUIBI,
YKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BETUUUHY C IPYTUMU BETUUYNHAMU;

OMKCHIBATh M3yYCHHBbIE KBAHTOBBIC SBJICHHUS W TPOIECCHI, HCHONB3yd (hU3HUECKUE
BEJIMUMHBI: CKOPOCTh AJIEKTPOMATHUTHBIX BOJH, JIIMHA BOJHBI M YacTOTa CBETa, DHEPrUs U
UMIyasC (OTOHA, MEpPUOJ ToJypacmajia, SHEPIrHsl CBSI3U aTOMHBIX SJep, NPU ONHUCAHUU
MPaBWIBHO TPAaKTOBAaTh (U3UYECKUN CMBICI MCIOIb3YEMbIX BEIMYMH, HUX OOO3HAYEHUS U
€MHMIIBI, YKa3bIBaTh (POPMYJIBI, CBS3BIBAIONINE MAaHHYIO (DU3MUECKYIO BEIMYUHY C JIPYTUMHU
BEJIMYMHAMU, BRIYUCIATH 3HAUYCHUE (PU3NIECKON BEITMUUHBI;

aHAIM3UPOBATh (U3NYECKUE TMPOIECCHl M SBJICHUS, UCHOIb3Ys (U3NYECKHE 3aKOHBI U
OpUHLIMIBL: 3akoH OMa, 3aKOHBI TIOCJENIOBAaTENbHOIO W MapajyIeNIbHOIO  COEIMHEHUs
MPOBOAHMKOB, 3akoH JDkoyns—JleHna, 3akoH DJIEKTPOMArHUTHOM HMHAYKIMH, 3aKOH
MPSIMOJIMHEHHOTO PaCIpOCTPaHEHHUsI CBETA, 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI MPETOMIICHUS
CBeTa, ypaBHeHHME OWHImTeHHa 111 Qorodrddexra, 3aKOH COXPaHEHHUs] HHEPTUU, 3aKOH



COXpPAaHEHHsI MMIYJbCa, 3aKOH COXPAaHEHHs DIIEKTPUYECKOro 3apsja, 3aKOH COXpaHEHUS
MaccoBOI'0 4YMciia, MOCTyJlaThl bopa, 3aKOH paguMOaKTUBHOIO pacmnazna, IpU 3TOM pa3inyaTh
CJIOBECHYIO (DOPMYIHMPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOEe BBIPAKEHUE W YCIIOBHS (TPaHUIIBL,
00J1aCTH) TPUMEHUMOCTH;

ONpENENATh HANPABICHUE BEKTOPA MHAYKIIMM MAarHUTHOTO IIOJISI IPOBOJHUKA C TOKOM,
cuibl Amrnepa u cuibl Jlopenna;

CTPOUTH M ONHCHIBATh N300pakeHNe, CO3/1aBAeMOE TNIOCKHM 3€PKaJIOM, TOHKOH JIMH30M;

BBIMOJHATh JKCIEPUMEHTHI MO HCCIIECJOBAHUIO (PU3UYECKUX SIBICHHH W IPOLECCOB C
UCIOJIb30BAaHUEM TMPSAMBIX M KOCBEHHBIX HU3MEpEHHil: mpu d3ToM  (HopMynHpoBaTh
npobnemy/3agadyy M TUNOTE3y Y4eOHOro OKCIEpUMEHTa, COOHMpaTh YCTaHOBKY W3
IPEI0KEHHOTO 000PYAOBaHUS, TPOBOIUTH OMBIT U (HOPMYITHPOBATH BHIBOJKI;

OCYIIECTBIISITh MpSMble U KOCBEHHBbIE H3MEPEHUS (U3MUECKUX BEJIUYUH, MPU ITOM
BbIOUpATh ONTUMANbHBIN CIOCO0 H3MEPEHUS M HCIOJb30BaTh W3BECTHBIE METOIbl OLICHKHU
IIOTPELIHOCTEN U3MEPEHUN;

UCCIIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BEJIMYHMH C MCIIOJIb30BAaHUEM IMPSIMBIX U3MEPEHUN:
IpU 3TOM KOHCTPYMPOBATH YCTAHOBKY, (DUKCHUPOBATH PE3yIbTAaThl MOJTYYECHHOW 3aBUCUMOCTHU
buznyecKkux BENMWYMH B BHAE TaOMUI M TrpaduKoB, JeiaTh BBIBOABI MO pe3yiabTaTam
UCCJIEIOBAHMSI;

coOnronarh InpaBuia O€30HaCHOrO TpyAa IMPU IPOBEIACHUM HCCIEIOBAaHUM B paMKax
yu4eOHOr0 9SKCIEPUMEHTa, YUeOHO-UCCIENOBATENLCKOH M TMPOEKTHOW JESATENbHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONCTB U TaOOPaTOpHOTo 000pyI0BaHUS;

pemath pacu€THblE 3aJayd C SIBHO 33JaHHOM (PU3MYECKON MOJENblo, MCIONb3ys
¢u3nveckre 3aKOHBI M MPUHIUITBI, HA OCHOBE aHAJN3a YCIOBHS 33a4H BHIOUPATh (PU3HUECKYIO
MOJieJIb, BBIACHATH (PU3NYECKUE BEIMUYMHBI M (GOpPMYIbl, HEOOXOAUMBbIE asi €€ pelleHus,
MPOBOAMTDH PACcU€Thl U OLICHUBATH PEAILHOCTD MOJIYYEHHOTO 3HAYCHUS (PU3NUECKON BEeTHMUNHBI,

pemath KauyecTBEHHbIE 3aJaud: BBICTPAMBATH JIOTMYECKH HEIMPOTUBOPEUUBYIO ILIETIOUKY
paccyXJIeHHI ¢ OMOpo Ha U3YUCHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3NYECKUE SIBIICHMUS;

UCMOJb30BaTh MpPH pPEUIeHHH Y4eOHBIX 3a7ady COBPEMEHHbIE HH(OpPMAIMOHHbIE
TEXHOJIOTUM Ul TIOMCKA, CTPYKTYPUPOBAaHUS, MHTEPIPETALMM U TpeICTaBlIeHUs yuyeOHOH u
HAyYHO-TIOMYJISIPHOM HMH(OpPMAIMK, MOJYYEHHON W3 pa3IUYHbIX HCTOYHUKOB, KPUTUYECKU
aHAJIM3UPOBATh MOJIyYaeMyro HH(OpMaInio;

OOBSCHSATH IPUHIIUIIBI IEHCTBUS MAIIUH, TPUOOPOB M TEXHUYECKUX YCTPOMCTB, pa3inyuaTh
yCIIOBHS UX 0€30MacCHOT0 MCII0JIb30BaHMS B TIOBCEJHEBHOM JKU3HU;

IPUBOJUTH NMPUMEPHI BKJIa/la POCCUICKUX U 3apyOEKHBIX yUEHBIX-(DU3HKOB B pa3BUTHE
HayKH, B 00BbSCHEHUE MPOIECCOB OKPYXAIOIIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHH;

UCMOJIb30BaTh TEOPETHUECKUE 3HAHHUSA MO (U3UKE B TOBCEIHEBHOW JKU3HM IS
oOecrieyeHns 6€30MaCHOCTH MPHU OOpAIEHUH C TPHUOOpaMH U TEXHUUECKUMH YCTPOHCTBAMM, IS
COXpaHEHHUs 3/I0POBbS U COOJIIOIEHHS HOPM SKOJIOTMUYECKOT0 MOBEECHHUS B OKPYKaIOIeHl Cpee;

paboTaTh B IpyIIE C BHIIOJHEHUEM Pa3IMYHBIX COLUAIBHBIX POJIEH, IUIAaHUPOBATh paboTy
TPYNIbl, paIlMOHAIBHO paCHpeneNsTh OOS3aHHOCTH U IUIAHUPOBATh JESATEIBHOCTh B
HECTAaHJAPTHBIX CUTYallMsX, aJIeKBaTHO OLIEHUBATh BKJIAJ Ka)KJOTO M3 YYAaCTHUKOB T'PYIIbI B
pelieHne paccMaTpuBaeMol IPOOIEMBI.



TEMATHYECKOE INTAHUPOBAHHUE C YKASAHUEM KOJIMYECTBA AKAJEMHYECKHUX YACOB, OTBOAUMbIX HA
OCBOEHHE KAXKJIOW TEMbI YYEFHOTI'O ITPEJIMETA BO3MOKHOCTbH UCIIOJIb30BAHUSA 11O D TOU TEME
SJIEKTPOHHBIX (HIU®POBbLIX) OBPA3OBATEJIBHBIX PECYPCOB

10 KJIACC
KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3aesioB U TeM (nudpossbie)
Ne n/m Konrpoubnbie IIpakTHyeckue
NMpoOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcsl
Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O ITO3HAHUSL
1.1 ®dusnKa ¥ METOJIbI HAYYHOTO TTO3HAHUS 2 bubmorexa LIOK
' AR HAYH https://m.edsoo.ru/7f41bf72
Uroro no pazneny 2
Pa3zgen 2. MEXAHUKA
bu6mmoreka [IOK
2.1 K
AHeMatiia > https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.2 7
Aumamika https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXpaHEHUs B MEXaHUKE 6 1 1 bubmmoreia LIOK
' P https://m.edsoo.ru/7f41bf72
Hroro 1o pasneny 18
Pa3znen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnoreka [JOK
' TEOPUH https://m.edsoo.ru/7f41bf72
3.2 OCHOBBI TEPMOIMHAMUKH 10 1 bubnuorexa [IOK



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

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

AFpCFaTHBIC COCTOsIHHA BCIIICCTBA.

bu6mmoreka [IOK

3.3 da3oBbIC MMEPEXO/IBI > https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 24
Paznen 4. JIEKTPOJAUHAMUKA
bubmuorexa [JOK
4.1 1
HEKTPOCTATHKA 0 https://m.edsoo.ru/7f41bf72
49 [TocTostHHBIN 271eKTpUYECKUA TOK. TOKHM B 12 bubnnorexa [HOK
' Pa3IMYHBIX Cpefax https://m.edsoo.ru/7f41bf72
Htoro no paznemny 22
PeszepBHoe Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM (undposbie)
Ne n/m Konrpoubusie IIpakTuueckue
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Paszpen 1. JIEKTPOIUHAMUKA
MaruauTtHoe nosje. DJIeKTpOMarHuTHas bubmmorexa [IOK
1.1 11 1 3
VHTKIUS https://m.edsoo.ru/7f41c97c
Htoro no paznemny 11
Pa3nen 2. KOJIEBAHUS U BOJIHbI
21 MexaHn4ecKkue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KosiebaHus https://m.edsoo.ru/7f41c97c
59 MexaHn4ecKHe U dJIEKTPOMArHUTHBIE 5 1 bubnnorexa [HOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
2.3 O 10 3
frriKa https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Pasnea 3. OCHOBBI CIIEIIMAJILHONU TEOPUU OTHOCUTEJIBHOCTH

31 OcHOBBI cielaNIbHOM Teopun 4 1 bubnnoreka [JOK
OTHOCHUTEJIEHOCTH https://m.edsoo.ru/7f41c97c
Wroro no pazneny 4
Paznen 4. KBAHTOBAS ®U3UKA
4.1 DJIeMEHTHI KBAHTOBOU ONTUKU 6 Bubmorexa LIOK

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



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

bubmuoreka [JOK
4.2 4
Crpoenue aroma https://m.edsoo.ru/7f41c97c
bubmuoreka [JOK
4. A
3 TOMHOE S7JPO 5 https://m.edsoo.ru/7f41c97c
Wroro no pazueny 15

Paznea 5. JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

5.1 DNEeMEeHTHI aCTPOHOMUU U acTPOPU3UKU 7 BH6H_HOTCKa LOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7
Paznen 6 OBOBHIAIOIIEE ITIOBTOPEHHUE

6.1 Ob6o06mraromiee MOBTOPEHNE 4 ﬁESiT/(;;ZZZi?IS/? £41c97¢
Hroro no pasneny 4
PeszepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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




IHOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
N KoJunyecTBO 4acoB Jlara JIeKTPOHHBbIE U(PPOBHIE
Tema YpoOKa KOHTpOJILHLIe HpaKTI/I‘lCCKI/Ie oﬁpasosaTeanble
n/n Bceero H3Y4YeHH S
padoTbI padoThbI pecypcbl
®dusuka — HayKa O PUPOJIE.
1 Hayunblie MGT(})];[(H HO?I;)HEIIJH;[SI 1 bubmorexa HOK
https://m.edsoo.ru/ff0c32e2
OKPY>KaIOIIero MUpa
Ponb u Mecto pusuku B
($hOopMHPOBaHUK COBPEMEHHOMN bubnnoreka [JOK

2 . 1
HAayYHOW KapTHHBI MHpa, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeATEIHLHOCTH JII0IeH
MexaHnueckoe ABUKEHUE.

3 OTHOCHUTEIBHOCTh MEXAaHUYECKOTO 1 bubmuorexa [JOK
newkenus. [lepemernienue, https://m.edsoo.ru/ff0c3508
CKOPOCTbh, YCKOPEHUE

4 PaBHOMEpHOE ITPAMOIMHEWHOE 1 bubnuoreka [IOK
JIBIDKCHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE MTpsIMOTIUHEITHOE 1 bubnnoreka [JOK
JIBHKECHHE https://m.edsoo.ru/ff0c372e

6 CBoOonHOe majeHne. Y CKopeHue 1 bubnunorexa [JOK
CBOOOJTHOTO TaJCHUS https://m.edsoo.ru/ff0c39cc
KpuBonuneiinoe qBUXKEHUE.

7 I[I;I/DKCHI/IC MaTepHHaHBHOﬁ TOYKH I10 1 bubmorexa IOK

https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 [TpyHIMIT OTHOCUTENBHOCTH 1 bubnnorexa [JOK

lNanunes. MuepunaibHbIe CUCTEMBI

https://m.edsoo.ru/ffOc3be8



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

orcyeta. IlepBblii 3akoH HeroTOoHA

Macca tena. Cuna. [Ipunmun

9 Cymnepro3uiuu cui. Bropoii 3akox Bu6mnorexa LIOK
. https://m.edsoo.ru/ff0c3be8
Hprorona asis MarepuanbHOM TOUKU

10 Tpetuii 3akon HeroToHa miis bu6mmoreka [IOK
MaTepHaIbHBIX TOYCK https://m.edsoo.ru/ff0c3be8
3aKoH BCeMUpHOTO TsiroreHus. Cuia

11 TSKECTH. He;I))Ba;I KOCMHYECKast Bu6mmorexa LIOK

https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuita ynpyroctu. 3akoH ['yka. Bec bubnuorexa [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koadpdunuent

13 TpeHus. Cuiia COnpoOTUBIIEHUS ITPU bubnnoreka [JOK
JBH)KCHUH TEJa B )KUIKOCTH WIIH https://m.edsoo.ru/ff0c3f76
rase
[ToctynarensHOe U BpaliaTeabHOe

14 JBUKEHHE a0COTIOTHO TBEPAOTO bu6mmoreka [JOK
Tesa. MoMmeHT cuiibl. [1nedo cuibl. https://m.edsoo.ru/ff0c41a6
VYcnoBust paBHOBECHs TBEPOTO Tesia
HMitynbsc MaTepUabHON TOYKH,

15 CUCTEMbI MaTepUATbHBIX TOUEK. bubnunorexa [JOK
Nmmynbe cuitbl. 3aKOH COXpaHeHHS https://m.edsoo.ru/ff0c43d6
uMmnynabsca. PeakTuBHOE IBUKEHHE
PaGoTta 1 MOIITHOCTH CHITBI.

16 Kunernueckas sHeprus bubmuoreka [IOK
MatepHuaabHON ToukH. Teopema 06 https://m.edsoo.ru/ff0c4502
W3MEHEHUU KHHETUYECKOWH YHEPTHH

17 [ToreHuunanbpHast SHEPruUs. bubnnorexa [JOK



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

[ToTenuuanpHas s3HEpPTUs YIPYyro
ne(OpMUPOBAHHON MPYKUHBI.
[ToTeHumanpHas sHEPrus Tena
BOJIM3U MMOBEPXHOCTH 3eMIIU

https://m.edsoo.ru/ff0c461a

18

19

ITorennmanpHbIC 1
HEIOTEHIHAJIbHBIE CUJIBL. CBSA3b
paboTHI HEMOTEHIIMAIBHBIX CHII C
M3MEHEHUEM MEXaHUYECKOU SHEPTUU
CHUCTEMBI TeJl. 3aKOH COXPaHECHUS
MEXaHUYE€CKON SHEPruun

KonTtponpsHas pabora o teme

«Kunemaruka. /luHamuka. 3aKOHBI
COXpPaHEHHUS B MCXAHHUKE)

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c478c

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

20

JlaGopaTtopHnast pabota
«HccnenoBanue cB3u pabOTHI CHITBI
C U3MEHEHUEM MEXAHUYECKOU
SHEPTUU Tella Ha IpuMepe
PaCTSDKEHUS PE3UHOBOTO KIyTa»

21

OCHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-KMHETUYECKOMN
Teopun. BpoyHOBCKOE ABUKEHUE.

Muddysus

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc4dc?

22

Xapakrep JBUKEHUS U
B3aMMOJICHCTBHS YaCTHUI] BEIIECTBA.
Mopenu cTpoeHus ra3os,
KUJKOCTEH U TBEPABIX TEI

23

24

Macca monekyn. KonuuectBo
BemlectBa. [locrossuHas ABoraapo

TennoBoe paBHOBECHE.



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

Temneparypa u €€ u3mMepeHue.
[IIxana remnepatyp Llenbcus

Wneansueiii raz 8 MKT. OcHoBHOE

bubmuoreka [JOK

25 ypaBaenue MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TemrepaTypa Kak Mepa

26 CpeHEel KHHETHYECKOM SHEPrUuun bubmunorexa [JOK
JBHKEHUS MOJIEKYIL. Y paBHCHHE https://m.edsoo.ru/ff0c511e
MenaeneeBa-Knanelipona

27 3akoH /lanbToHa. ["a30BbIC 3aKOHBI
JlaGopaTtopHnast pabota

28 «HMccnenoBanue 3aBUCHMOCTH
MEXy TapaMeTpaMH COCTOSTHHS
pa3peKeHHOTr0 raza

29 H3onponeccel B uaeanbHOM rase u bubnnorexa [HJOK
uXx rpadUUecKoe mpeCTaBICHHIE https://m.edsoo.ru/ff0c570e
BuyTtpenHnss sueprus
TEPMOJUHAMHYECKON CHCTEMBI U

30 criocoObI e€ n3menenust. KonnuectBo bubnuoteka [JOK
TEIIOTHI ¥ paboTa. BHyTpeHHsIs https://m.edso0.ru/ff0c5952
DHEPTHUSI OJTHOATOMHOTO UICATHHOTO
rasa

31 Buasl Tenonepenaun bubmorexa HOK

https://m.edsoo.ru/ff0c5¢c36
VY aenbHas TEIIOEMKOCTH BEIIECTBA.

39 KonunuecTBo Tennotel npu bubnuorexa [IOK
Terutonepenave. AanadaTHBIH https://m.edsoo.ru/ff0c5¢c36
nporiecc

33 [lepBrlii 3aKOH TEPMOAVMHAMUKH U bub6nuorexa [IOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36

€T0 MPUMCHCHHUC K U30IIponecccamMm

https://m.edsoo.ru/ffOcsefc

HeoOpatumocTs npoiieccoB B

34 npupoje. Bropoit 3akon Bu6mnorexa LIOK
https://m.edsoo.ru/ff0c6230
TEPMOUHAMUKHU
35 [Tpuniun nevicteus u KII1/ bu6mmoreka [IOK
TEIIOBOM MaIIUHBI https://m.edsoo.ru/ff0c600a
36 Hukn Kapuo u ero KII/]
37 DKOJIOTHYECKHUE TTPOOIEMBI
TEIUIOHEPTETHKU
O06o0maromuil ypok
38 «MOJIIeHKyJII;pHaZp ¢duznka. OCHOBBI Bubmiorexa LIOK
https://m.edsoo.ru/ff0c6938
TEPMOJTMHAMUKI
KontponbHas paboTa 1o Teme
39 «MOJ‘IpeKYJ'IHpHI;H ¢uznka. OCHOBBI Bubmiorexa LIOK
https://m.edsoo.ru/ff0c6a50
TEPMOJTMHAMUKI
40 [TapooOpa3zoBaHue 1 KOHIEHCAIHSI. bubnnoreka [JOK
Wcnapenue u KuneHune https://m.edso0.ru/ff0c63b6
AOcoNroTHAs 1 OTHOCHTEIbHAS
41 BIIQXKHOCTH BO3Ayxa. HachllieHHbII bubmorexa HOK
https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucrammueckue n
aMmopdHbIe Teaa. AHU30TPOITHS
42 CBOIE(?;B KpUCTAJLJIOB. }KTIEJKI/Ie bubmorexa HOK
https://m.edsoo.ru/ff0c65f0
KpucTtayisl. COBpeMEHHBIE
MaTepUaTbl
[MnaBneHue U KpUCTATUTH3AIIHSL. BuGmorexa LOK
43 VaenpHas TemnoTa IjaBICHUS.

Cyb6numarus

https://m.edsoo.ru/ff0c6708



https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708

bubmuorexa [JOK

44 YpaBHEHHE TEIIOBOTO bastatica https://m.edsoo.ru/ff0c6820
DIIEKTpHU3AIUS TEJl. DICKTPUUSCKUN
45 3apsm.pILBaL1I3H/:[a C-)JICKTpI/I‘-II;CKI/IX Bu6mnorexa LIOK
https://m.edsoo.ru/ff0c6bcc
3apsioB
IIpoBOIHUKY, AUIICKTPUKHU U
46 n(I))HyHIiLOBOILH;KH. 3a1f§H bubmmorexa LIOK
https://m.edsoo.ru/ff0c6bcc
COXpaHEHHUs JEKTPUUYECKOTO 3apsiia
BzaumoneiicTBue 3apsaa0B. 3aK0H
47 KyJIOHa.HToqeqHLIﬁ I;J'IiKTpI/I‘IeCKI/Iﬁ Bubmiorexa LIOK
https://m.edsoo.ru/ffOc6ced
3apsia
Hanpssk€HHOCTB 2IEKTPUYECKOTO
48 nons. [puHnmn cynepnosuuuu bu6mmoreka [IOK
9JIEKTPUYECKUX OJICH. JInHUM https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
PaGora cun a;mekTpocTaTHYeCKOro
49 TIOJIAL. HOTGHHI/I&]‘I?P&SHOCTB bubmorexa [JOK
https://m.edsoo.ru/ff0c6f00
MOTCHITUAIOB
[TpoBOAHMKHN U AUDICKTPUKHU B
50 BJ'IIZ?KTpI(l)CTaTI/I‘IGI::KOM noie. bubmmoreia LIOK
https://m.edsoo.ru/ff0c7018
JlnanekTpudeckast MpOHUIIAEMOCTh
51 OnexrpoéMkocTs. Konnencarop Bubmorexa IOK
https://m.edsoo.ru/ff0c7126
DIEeKTPOEMKOCTD IIJIOCKOTO
52 I(OH,Z[CII-)IcaTOpa. OHeprus bubmorexa IOK
https://m.edsoo.ru/ff0c72c0
3apsHKEHHOTO KOHJEHCATopa
53 JlabopaTtopHast padota "M3mepenne

3JIEKTPOEMKOCTH KOHAEHcaTopa"



https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
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54

55

56

57

[IpuHIMI NEWCTBUSA U IPUMEHEHNE
KOHJICHCATOPOB, KOIUPOBAJIBLHOTO
armnapara, CTpyMHOro mpuHTepa.
DJIEKTpOCTAaTUUYECKas 3aIUTa.
3a3eMiieHHe IEKTPOIPUOOPOB

DNEKTPUYECKUN TOK, YCIIOBUS €TI0
cyuiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna Toka. Hanpspbkenue.
Conpotupnenue. 3akon Oma it
y4acTKa [enu

[TocnenoBarenpHOE, TapaLICIBLHOE,
CMEIIaHHOE COSANHECHHE
npoBoaHUKOB. JlabopaTopHas
pabota «/3ydyeHue cMEeIanHoro
COEIMHEHUS PE3UCTOPOB)»

Pabora 1 MonHOCTH

3JIEKTPUYECKOTO TOKA. 3aKOH
[xoynsa-Jlenna

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

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c7838

58

3axon OMa 1715 TOJTHOM (3aMKHYTOM)
anekTpudeckoi nenu. Koporkoe
3ambikanue. JlaboparopHast pabora
«M3mepenune DJ1C ucTOUHMKA TOKA U
€ro BHYTPEHHETO COIIPOTUBIICHUS

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc7ae0

59

DNeKTpOHHask IPOBOJAUMOCTD
TBEP/IBIX METAIJIOB. 3aBUCUMOCTb
COIIPOTHBIICHUS] METAJJIOB OT
Temrneparypbl. CBepXIIpOBOIUMOCTh

60

DJIEKTPUIECKUN TOK B BAKyyMe.
CBolicTBa AJIEKTPOHHBIX MTyYKOB



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

[ToynpoBOIHUKH, UX COOCTBEHHAS

61 Y MIPUMECHas MPOBOJUMOCTb. 1 bubmuorexa [JOK
CBoiicTBa p—N-mepexoja. https://m.edsoo.ru/ff0c84ae
[TorynpoBOIHUKOBBIE TPUOOPHI
DJIEKTPUUECKU TOK B paCTBOpax M

62 paciaBax 3JIEKTPOJIUTOB. 1 bubnmoreka [JOK
DJIEKTPOIUTHYCCKAS TUCCOIHALINS. https://m.edsoo.ru/ff0c82ba
DIIeKTpOIn3
DIIEKTPUUYECKHI TOK B ra3ax.

CamocTosTebHbIN 1 bubnuorexa [JOK

63 . 1
HECaMOCTOSTEIbHBIN pa3psill. https://m.edsoo.ru/ff0c84ae
Monnus. [Inazma
DnexTpuueckue npudopsl U

64 YCTPOMCTBA U UX NMPAKTUUYECKOE 1 bubnnorexa [HJOK
npumeHeHue. [IpaBuia TeXHUKH https://m.edsoo.ru/ff0c86fc
0€e30MacHOCTH

65 O06o06mmaromuit ypok 1 bubnunoreka [JOK
«DNEKTPOAMHAMHUKAY https://m.edsoo.ru/ff0c88be
KonTponbHas pabota mo Teme

66 «Qnekrpocraruka. [IocTosHHBIMI 1 bubnuoreka [IOK
JNIeKTpU4ecKuit ToK. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX CpeIax»»

PesepBHbliil ypok. KonTpoiabHas
67 pa6oia 1o Tlejle " 1 bubmorexa IOK
https://m.edsoo.ru/ff0c8c56
"OnekTpoauHaMuka"

68 PesepBublit ypok. O600maromumii 1 bubnnorexka [JOK

ypok 1o Temam 10 kmacca https://m.edsoo.ru/ff0c8f6c
OBIIEE KOJIMYECTBO YACOB I10 68



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

KoanuecTBo 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne Jlara
wn Tema ypoka Beero Konrpoabnbsie IIpakTHueckue e — o0pa3oBaTe/bHbIE
padoThI padoTshI pecypchl
ITocTossHHBIC MATHUTHI U UX
B3auMo/iecTBUE. MarHUTHOE MOJIE. bubmuoreka [JOK

1 . 1
BekTop MarHUTHOM MHITyKIIUH. https://m.edsoo0.ru/ff0c9778
JIvHMY MarHUTHOW MHAYKIWU
MarsuTHoO€e 1oJie TPOBOIHUKA C

5 TokoM. OnbIT Dpcrena. 1 bu6mmoreka [IOK
B3aumoelicTBre MPOBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaGoparopHnas padora «M3yueHue

3 MaFHII/:THOf")O noi;l KaTYHJKI/Iy: 1 1 bubmmorexa LIOK

https://m.edsoo.ru/ff0c98fe
TOKOM)»
JlelicTBME€ MArHUTHOTO TIOJIS HA
MPOBOJIHUK C TOKOM. Cuita Amriiepa.

4 JlaGoparopHas paboTa 1 1 bubnuoreka [IOK
«HccneqoBanue necTeus https://m.edsoo.ru/ff0c9ac0
MOCTOSTHHOTO MarHUTa Ha PaMKy C
TOKOM»

JleficTBME MarHuTHOTO MOJISI Ha

5 JBUKYITYIOCS 3apsHKEHHYIO 1 bubmuorexa [JOK
yactuny. Cuna Jlopenna. Pabora https://m.edsoo.ru/ff0c9df4
cuiibl JIopeHna
DNeKTpOMarHUTHAST WHYKIIHSL.

6 [ToTOK BekTOpa MarHUTHOM 1

unaykuuu. DJ1C uaaykuun. 3akoH



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

AJNIEKTPOMATHUTHON UHAYKIIUU
®dapages

JlaGopaTtopHnast pabora
«HccnenoBanue sSBJICHUS
3HeKTpOMaFHHTHOﬁ UHAYKIUH

NHnykTuBHOCTD. SIBIIeHUE
camounaykuuu. IJC
CaMOMHIYKIIUU. DHEPrust
MarHUTHOTO TOJISL KATYIIKH C TOKOM.
DIIeKTPOMarHuTHOE IOJIe

TexHuueckue ycTpocTBa U UX
IpUMEHEHHE: TIOCTOSIHHbIE MArHUTHI,
AJIEKTPOMArHUThI,
AIIEKTPO/IBUraTelNb, YCKOPUTEIN
AJIEMEHTApHbIX YaCTHII,
WHIYKIIMOHHAS 11eYb

bubmuoreka [JOK
https://m.edsoo.ru/ff0cal50

bubmuoreka [JOK
https://m.edsoo.ru/ff0ca600

10

11

12

13

Ob6o6maromuit ypok «MarautHoe
noJie. DJIEeKTpOMarHuTHas
WHTYKITS

KonrtponbHas pabora no reme
«MaraurtHoe 1oe.
DJeKTPOMAarHUTHAS HHIYKIIUS

CBo06oiHbIE MEXaHUYECKHE
Kosiebanus. ['apMoHnyeckue
KoyiebaHus. YpaBHEHUE
rapMOHUYECKHUX KOJIeOaHM.
IIpeBpamenue 3aepruu

JlaGoparopHas paboTa
«HccnenoBanue 3aBUCUMOCTH

bu6mmoreka [IOK
https://m.edsoo.ru/ffO0cab82

bu6nmoreka [JOK
https://m.edsoo.ru/ffOcad58

bubmuorexa [JOK
https://m.edsoo.ru/ffOcaf06



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

neproja MajbIX KOoJIeOaHHH rpy3a
Ha HUTHU OT JUTMHBI HUTH U MACChI
rpy3a»

14

KonebarenbHbIi KOHTYD.
CBOOOIHBIE IEKTPOMArHUTHBIE
KOJIeOAHUS B HJI€ATEHOM
KoJie0aTeIbHOM KOHTYpE. AHAIOTHUS
MEX/1y MEXaHHYECKUMH U
9JIEKTPOMAarHUTHBIMU KOJIEOaHUSIMH

bubmuoreka [JOK
https://m.edsoo.ru/ff0ch820

15

®opmyna Tomcona. 3akoH
COXpPaHCHUA SHCPIrur B HACAJIbHOM
K0JIeOaTeIbHOM KOHTYPE

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbh9c4

16

[Ipencrasienue o 3aTyxarmux
KosieOaHusX. BeHyXIeHHBIE
MEXaHUYECKUEe KoseOaHusl.
Pe3onanc. BeiHykaeHHbIE
3JIEKTPOMArHUTHBIE KOJIeOaHMs

bu6mmoreka [IOK
https://m.edsoo.ru/ffOchb86

17

[IepeMeHHBIH TOK.

CuHyconaIbHbIN epeMEHHBIN TOK.

MoniHOCTh IEPEMEHHOI0 TOKA.
AMIUTUTYIHOE U JEHCTBYIOIIEEe
3HAYEHUE CUJIbI TOKA U HAIIPSKEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ffOchd34

18

19

Tpancdopmarop. [IpoussoscTso,
nepegaya u norpedieHue
3JIEKTPUYECKON SHEPTUN

YCTpOUCTBO U IPAKTUYECKOE
IIPUMEHEHNE IEKTPUIECKOTO
3BOHKA, T€HEPATOPA IEPEMEHHOTO
TOKa, JINHUH 3JIEKTpoIepeaay

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cc324



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

OKOJIOTUYECKUE PUCKHU ITPU
IPOU3BOICTBE AIEKTPOIHEPTUH.

20 KynbsTypa ncnonp3oBanus
AJIEKTPOIHEPTHHU B TIOBCETHEBHOM
KU3HU
MexaHu4eckre BOJIHBI, YCIOBHS
acripoctpanenus. [lepuon.
21 gl(oppocn.ppacnpOCTpa]f{erm u bubmmorexa LIOK
https://m.edsoo.ru/ff0cca54
JuinHa BOJTHEL. [Tomepeunsie u
TIPOJIOJIBHBIC BOJTHBI
99 3ByK. CKOpOCTh 3ByKa. [ pOMKOCTH bubnuorexa [JOK
3ByKa. Beicora Tona. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DJEeKTPOMarHUTHBIC BOJIHBI, HX
23 CBOfIC'lI‘)Ba u ckopoctb. [lIkana bubmmoreia LIOK
https://m.edsoo.ru/ff0ccfe0
AIIEKTPOMArHUTHBIX BOJIH
[TpuHIUIIBI paAHOCBSI3U U
24 teneBuaeHus. Pazsurue cpeacts
cBs3u. Pagnonokamus
o5 Konrponsnas padora «Konebanus u bubnuoreka [IOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpsimonrHENHHOE pacpoCTpaHEHHE
26 CBETa B OJHOPOJHOMU Cpejie. bubnuoteka [JOK
Todeunslii ncTOYHHK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
CBeTa
OtpaxkeHue cBera. 3aKOHbI
27 oré)ameHHz cera. [loctpoenue bubmmorexa LIOK
_ https://m.edsoo.ru/ff0cd4e0
M300paXXeHHi B MJIOCKOM 3epKaje
28 [Tpenomnenue cera. [lomHOE bubmmoreka [IOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0

BHYTPEHHEE OTpaKeHUE.
[IpenenbHbIN yrod MoaHOro
BHYTPEHHET0 OTPaXKeHUS

https://m.edsoo.ru/ff0cd7f6

29

30

31

JlaboparopHas pabota «3mepenue
IIO0Ka3aTelsl IPEJIOMIIEHUS CTEKIIa

JIunzel. [TocTpoenune n3o0pakeHuit
B JIuH3e. DOpMyJia TOHKOM JIMH3BI.
YBenuyeHue JuH3bI

JlaGopaTtopHnas pabota

«HccnenoBanue CBOMCTB
M300paXKeHH B TUH3AX)

bubmuorexa [JOK
https://m.edsoo.ru/ffOcd67a

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

32

Hucnepcus ceeta. CIIOXKHBIN COCTaB
6enoro cBera. Llet. JJaboparopHas
pabora «Habmonenue nucrepcuu
CBETa»

33

Wurepdepennus creta. Judpaxmus
cBeta. [ludpaknuonHas pemeéTka

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ced22

34

35

ITonepe4HOCTh CBETOBBIX BOJIH.
[Tonspuzanus ceera

OnTuueckue mpuOOPsI U yCTPOHUCTBA
U YCIIOBHSI X 0€3011acHOTrO
IPUMEHEHUS

bubmuorexa [JOK
https://m.edsoo.ru/ff0cf02e

36

I'panuubl TpUMEHUMOCTH
KJIACCUYECKOM MEXaHUKH.
IToctynatel cnennaibHON TEOPUU
OTHOCHUTEIILHOCTH

bubmuorexa [JOK
https://m.edsoo.ru/ff0cf862

37

OTHOCHUTEIBHOCTD
OJIHOBPEMEHHOCTH. 3aMe IJICHHE

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcfa4?2



https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42

BPEMCHH U COKpAIICHUC NJINHBI

DHeprusi 1 UMITYJIbC
pensTUBUCTCKOM yacTulbl. CBS3b

bubmuorexa [JOK

38
MaccChl C SHEPTUEH U UMITYJIbCOM. https://m.edsoo.ru/ffOcfc68
DHeprust NOKos
K 0 O .
3 Ocrions cremasrof teopin bimorera LLOK
B P https://m.eds00.ru/ffOcf6f0
OTHOCHUTEIIbHOCTH»
40 ®otonbl. Dopmyia [1nanka. bubnuorexa [IOK
DHeprusi ¥ UMITYJIbC POTOHA https://m.edsoo.ru/ffOcfel6
O
q | e,
’ o https://m.edsoo.ru/ffOcffcd
CroneroBa
3 LY
o | meopam Sy
A ' https://m.edsoo.ru/ff0d015e
«Kpachnas rpanuna» potospdexra
13 | Teonens Xunamsecnon nefors b morera LIOK
AeBa. s https://m.edsoo.ru/ff0d04a6
cBeTa
TexHu4eckue ycTpocTsa u
MPaKTHYECKOe TPUMEHEHHE!
44
dboTorneMeHT, POTONATUHK,
CoNTHEYHas OaTapesi, CBETOUO/T
45 Pemenue 3amau no reMe « 9JI€MEHTEI bubmuorexa [JOK
KBAHTOBOM OTIITHUKH https://m.edsoo.ru/ff0d0302
Mogens atoma TomcoHa. OIBITE BuGmorexa LIOK
46 Pezepdopna mo paccesauro o-

HaCTHII. HnaHeTapHaﬂ MOJCJIb aTOMa

https://m.edsoo.ru/ff0d091a



https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a

47

[Tocrynars! bopa

bubmuorexa [JOK
https://m.edsoo.ru/ff0dOafa

48

W3nyuenue u noriomnieHue GOToHOB
IIPY [IEPEXOJIE€ aTOMA C OJJHOTO
YPOBHsI SHEPrUU Ha Apyrou. Bubl
CIIEKTPOB

bubmuorexa [JOK
https://m.edsoo.ru/ff0d0afa

49

50

51

52

53

54

BoaHoBEIE cBOMCTBA yacTHIl. BOJIHEI
ne bpoius. KopnyckynsipHo-
BOJIHOBOM yasin3M. CIIOHTaHHOE U
BBIHYKJICHHOE U3ITy4YCHUE

OTKpBITHE PATUOAKTUBHOCTH.
Omnsitel Pezepdopaa no
OIPEIENICHUIO COCTaBa
PaauoOaKTUBHOTO U3TyYEHUS

CaoiicTBa anbda-, 6era-, raMma-
u3nydeHus. Biusaue
pPaZOaKTUBHOCTH Ha KUBBIC
OpTaHU3MBI

OTkpeITHE IPOTOHA U HEUTPOHA.
N3otonsl. Anbda-pacna.
ONEKTPOHHBIN U NO3UTPOHHBIN
Oera-pacrnazn. ['aMmma-u3inydeHue

DHeprusi CBsI3U HYKJIOHOB B sI/Ipe.

S nepHble peakuuu. S nepHbii
peaxtop. [Ipobnemsl, IepCeKTUBHI,
AKOJIOTMYECKHUE ACTIEKTHI SIIEPHOU
SHEPreTUKHU

SHCMGHTapHLIC YaCTHUIIBI. OTKpBITI/IC
MMO3UTpPOHA. Metoapl HaGJIIO)IeHI/IH u

bubmuorexa [JOK
https://m.edsoo.ru/ff0d0ca8

bubmuorexa [JOK
https://m.edsoo.ru/ff0d0fd2

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d1162

bubmuorexa [JOK
https://m.edsoo.ru/ff0d1356

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

55

PErUCTpALIH 3JIEMEHTAPHBIX
yactull. Kpyrieri cton
«DyHaMeHTaIbHbBIE
B3auMoercTBUA. ENUHCTBO
(bU3UYECKON KapTHUHBI MUPa»

Bun 38é3nnoro He6a. Co3sesnus,
SIPKHUE 3BE3IbI, IJIAHETHI, KX
BuauMoe aBwxkenue. ConHevnas
cucreMa

56

Connue. CoaHedHass aKTUBHOCTb.
Wcrounuk sneprun ConHua u 3BE311

57

3BE3/1bl, UX OCHOBHbBIE
XapaKTEePUCTUKU. 3BE3/IbI TJIABHOU
II0CJIEI0BATEIbHOCTH. BHYTpeHHEee
cTpoeHue 3B€311. CoBpeMEHHbIE
NPECTAaBICHUS O TPOUCXOKICHUN U
sBosoriu CosHIa U 3BE3]

58

Mineunsiii [Iyte — Hama
lNanakTtuka. [Tonoxxenue n
nexenre CoiHia B [NamakTuke.
lNamakTuku. YEpHBIE ABIPHI B s11pax
raJIakKTUK

59

Bcenennas. Paz0eranue rajakTuk.
Teopus bosbmoro B3peIBa.
PenukroBoe uznydeHue.
MeraranakTuka

60

61

Hepemennsie mpo6ieMbl
aCTPOHOMMH

KonTtponbHas pabota «1eMeHTHI




ACTPOHOMMH U aCTPOPUIUKI»

62

O6o06matromuii ypok. Pons ¢huzuku
¥ aCTPOHOMHUU B IKOHOMUYECKOU,
TEXHOJIOTHYSCKOM, COIMAIbHOM B
ITHYECKOH cdepax NesTeTbHOCTH
YyeJaoBeKa

63

64

65

66

67

O6o06maromuii ypok. Poibs u mecto
(U3UKK ¥ aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE
MUpa

O6o6maromuii ypok. Ponb
(bu3HYECKOM TeopuHr B
(hOpMUPOBAHHUH TIPEIICTABICHHIA O
¢du3nvecKoil KapTHHE MUpa

O6o6maromuit ypok. Mecrto
(bu3nUecKoil KapTHUHBI MUpPa B
00111eM psATy COBPEMEHHBIX
€CTECTBEHHO-HAyUHBIX
IIPEACTABICHUI O IPUPOLE
PesepBHBIi ypok. MarHuTHOE 1oJIe.
DNEeKTpOMarHuTHas HHIAYKIHS

Peseprubriit ypok. Ontuka. OCHOBBI
CIIEUATIbHON TEOpUHr
OTHOCHUTEIbHOCTH

68

Pesepnsrii ypok. KBantoBas (uszuka.

DJIEMEHTHI aCTPOHOMUU U
acTpopU3UKHI

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10

68



https://m.edsoo.ru/ff0d1784
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OIEHOYHBIE MATEPHAJIBI (IZEMOBEPCHS)
10 KJIACC

KonTpoubnas padora Nel
YpoBenb A

1. Ilepemenienue — 3710:
1)BeKTOpHAs BEIMYMHA; 2) CKaJsIpHas BeIUYMHA; 3) MOXKET ObITh M BEKTOPHOUM M CKAISIPHOU
BEJIMYHUHON; 4) IPaBUIILHOTO OTBETA HET.
2. IlepeMelnienreM JBHXKYIIECUCS TOUKH HA3bIBAIOT. . .
1) ...uIMHY TpaeKkTopuu; 2) IPONHJEHHOE PACCTOSIHUE OT HAYaIbHOM TOYKU TPAEKTOPUHU JI0
KOHEUYHOM; 3)... HalpaBJIEHHBIN OTPE30K MPSIMOM, COCTUHSIONTNI HaYaJIbHOE TIOJIOKCHUE
TOYKH C €r0 KOHEYHbIM; 4) ...JINHHIO, KOTOPYIO ONUCHIBAET TOUKA B 3aJIaHHOM crucTteMe
oTcyeTa.
3. YckopeHnue — 3710:
1) dbusnueckas BenMuMHA, paBHAs OTHOIICHUIO U3MEHEHUS CKOPOCTH K TOMY MPOMEXKYTKY
BPEMEHH, 32 KOTOPBIH 3TO N3MEHEHHE MPON301LIO0; 2) (hru3nyecKasi BeIMIMNHA, PaBHAS
OTHOIICHUIO U3MEHEHUS CKOPOCTH K TOMY (PH3UYECKU MaJIOMY IIPOMEXKYTKY BPEMEHH, 32
KOTOPOE 3TO U3MECHEHHE TIPOU30IILIO; 3) PU3ndecKas BEIMINHA, PaBHAS OTHOIICHUIO
MepeMeleHus] KO BpeMEHHU.
4. JIOKOMOTHB pas3roHseTcs 10 cKopocTr 20M/C, TBUTASCH 110 TPSMOI C YCKOPEHHEM 5m/c2.
Havanphast ckopocTs ero paBHa Hy/I0. CKOJIBKO BpEMEHH IJIUTCS pa3ron?
1) 0,25c; 2) 2¢; 3)100c; 4) 4c.
5.Kakue cuibl B MEXaHMKE COXPAHSIOT CBOE 3HAUEHUE IIPU NIEPEXO/E U3 OJHON
MHEPLHATILHOW CUCTEMBI B APYTYIO?
1) cubl TATOTEHHUSI, TPEHUS, YIIPYTOCTH; 2) TOIBKO CHJIa TATOTEHUS; 3) TOJIBKO CHUiia
yOpYrocTH; 4) TOIbKO cUjia TPEHUS.
6. PaBHOAElICTBYIOIIAs CHJIA — 3TO:
1) cuna, neicTBUE KOTOPOH 3aMEHSIET IEUCTBHE BCEX CUJI, ICUCTBYIOIIMX HA TEJO; 2) CHIIa,
3aMEHAOIas JEMCTBUE CUJI, C KOTOPBIMH B3aUMOJIEHCTBYIOT TeJa.
7.CornacHo 3akoHy ['yKka cuia HaTsSKeHUs! IPY>KUHBI IPH PAaCTATUBAHUU MTPSIMO
IIPONIOPLIMOHAJIbHA
1) ee myHE B CBOOOHOM COCTOSTHUU; 2) €€ JJIMHE B HATSIHYTOM COCTOSIHUM; 3) pa3HUIlE
MEX]y JJIMHOW B HATSAHYTOM U CBOOOJHOM COCTOSIHUSX; 4) CyMMe JUIMH B HATSHYTOM U
CBOOOJHOM COCTOSIHUSIX.
8. CriopTcMeH coBepIIaeT NpbLKOK ¢ ectoM. Cuila TSHKECTH JEMCTBYET Ha CIIOPTCMEHA
1)ToNIbKO B T€UEHHE TOTO BPEMEHH, KOT/Ia OH COIIPHUKACAeTCs ¢ OBEPXHOCThIO 3eMil; 2)
TOJILKO B T€YEHHE TOTO BPEMEHH, KOT'/1a OH Cru0aeT 1iecT B Havyalle MPhDKKaA; 3) TOJIBKO B
TE€YeHHE TOTO BPEMEHH, KOTJja OH Ma/1aeT BHU3 MOCIIE MPEOI0JICHUS IIJIaHKH; 4) BO BCEX ATHX
Clly4dasx.
9. Bec tena:
1) cBoiicTBO Tena; 2) huzndeckas Benu4InHa; 3) pusudeckoe sBICHHE.
10.Cuna TaroteHus - 3To cujia 00yciaoBIEHHAs:
1) rpaBUTAIIMOHHBIM B3aUMOICUCTBUEM; 2) DIIEKTPOMArHUTHBIM B3aUMOJICHCTBUEM; 3) U
IPaBUTALMOHHBIM, U 3JIEKTPOMArHUTHBIM B3aUMOJIEHCTBUEM.
11. ToBapHBIif BaroH, ABWXXYILIHICA MO TOPU3OHTAIBHOMY IYTH C HEOOJIBIIONH CKOPOCTHIO,
CTaJIKMBAeTCs C APYTUM BaroHOM M ocTaHaBiuBaetcs. [1pu sTom npyxuHa Oydepa
cxnmaercs. Kakoe u3 nmepeuncieHHbIX HUKe MpeoOpa3oBaHuil SJHEPTUHU HAPS Iy € IPYTHMHU
MPOUCXOAUT B 3TOM Tiporiecce?



1) xuHeTHYEeCKast SHEPTHs BaroHa Mpeodpa3yercss B MOTCHIMATBHYIO SHEPTHIO MPYKHUHBI; 2)
KMHETUYECKasi JHEPI'Hsi BaroHa npeodpas3yercs B €ro NOTeHUUAIbHYIO SHEPTHIO; 3)
MIOTEHLIMAJIbHAs 3HEPIUs NPYKUHBI peoOpa3yeTcs B €6 KUHETUUECKYIO SHEPTUIO; 4)
BHYTPEHHSIS SHEPTUs MPYKUHBI peo0pa3yeTcs B KHHETUYECKYIO SHEPTUIO BaroHa.
12. Kunetunueckas sneprus tena 8 [k, a Bennunna ummynsca 4 H-c, Macca Tena paBHa...
1)0,5kr; 2) 1 kr; 3)2 kr; 4) 32 k.
Yposens B
1. CpobGoano magaromiee Teno mpouuio nocieanue 30 m 3a 0,5 c. Haiinure BeicoTy
MaJICHUsI.
2. Ormpenenure yaJIMHEHHUE MIPYKUHBI, €CJIM HAa Hee neicTByeT crta 10 H, a
kod¢pdunment xxectkoctu S00 H/m.
3. ABTOMOOWMIIb Maccol 4 T IBMXKETCS B ropy ¢ yckopenuem 0,2 m/c?. Haiipure cuny
TATH, ecu ykioH paBeH 0,02, a koaddunment conporusnerus 0,04.

KonTpoabsHnasi padora Ne2

1. Ha ckoJIbKO U3MEHUTCS] BHYTPEHHSISI SHEPT sl 8§ MOJIb OTHOATOMHOIO UEaIbHOTO ra3a npu
ero HarpeBanuu ot 350 K no 380 K?

2. I1pu annabaTHOM CKaTUU 2 MOJIb UAEAIbHOIO OHOATOMHOI'O Ta3a ero TeMieparypa
noseicuiach Ha 10 K. Onpenenure paboty, coBepiiaeMyto BHEIIHUMU T€JIaMH, NPU CKATUU
rasa.

3. TemmniepaTypa Harg)eBaTeJm HealIbHOI TeruoBoil MammHe! 527°C, a TeMnepaTrypa
xonomunbHUKa 127°C. Onpenennrte KOJIUYECTBO TEIUIOTHI, OIYYEHHOE MAIIMHON OT
HarpeBateisi, €ciiu oHa coBepimia padory 700 Jx.

4. Tennosas mammHa umeet KIIJ 25%. CpenHss MOIHOCTB Iepelayy TEIUIOTHl B XOJE €€
paboTsl coctapinsieT 3 kBT. Kakoe konu4ecTBO TEMIOTH MOdy4yaeT pabodee TelIo MallliHbI OT
Harpesarens 3a 10 ¢?

5. UneanbpHbli OQHOATOMHEIN ra3, 3aHUMAIOIIHUH 00beEM 5 M3, HW30XOPHO TIEPEBENH B
COCTOSIHHME, ITPH KOTOPOM €ro nasieHue yenuumiochk Ha 400 kIla. Kakoe konnuecTBo
TETTIOTHI COOOITHIIH Tazy?

KonTposbHnas padora Ne3

YpoBens A
1. DnexTpu4eckuii TOK - 3TO ...
1) HanpaBlIeHHOE BUKEHHE YaCTHII 2) XaoTU4eCKOe ABMKEHUE 3apSKEHHBIX YACTHII
3) U3MEeHEeHUe MOJIOKEHUS OTHUX YaCTUIl OTHOCUTENBHO JAPYTHX
4) HampaBIIEHHOE JBUKEHHE 3apsyKEHHBIX YaCTHI]
2.3a 5 cexyH 10 IPOBOJHUKY Npu cuiie Toka 0,2 A IpOXOJUT 3aps] paBHBIN ...

1) 0,04 Kn 2) 1 Kn 3)5,2Kn 4) 25 Kn

3. PaboTy 37eKTpUYECKOro MoJis o NepeMEeIIeHHIO 3apsaaa XapaKTepu3yer ...

1) HanpspxkeHue 2) conpoTtuBiieHHne 3) HAPSDKEHHOCTh  4) cujia TOKa

4. HampspkeHne Ha pe3ucTope ¢ colpotusieHrueM 2 OM npu cuiie Toka 4 A paBHO ...
1)0,55B 2)2B 3)6B 4)8B

5. Ecny mpoBOJIOKY BHITATMBAaHUEM YIUIMHUTH B 3 pa3a, TO €€ CONPOTUBIICHUE ...

1) ymenbuuTcs B 3 pasza 2) yBenuuuTcs B 3 pasza

3) ymenbmutcs B 9 pas 4) yBenuuutcs B 9 pas

6. Ha yuacTke 1emnu, cocTosiieM U3 MocieA0BaTeNbHO BKIOYEHHBIX COPOTUBICHUN Ry = 2
Om u Rz = 6 Om, HanpsikeHue paBHo 24 B. Cuna Toka B KaKOM CONPOTUBIIEHUN ...



|)|1:|2:3A 2)|1:6A, |2:3A

3)I1=3A, Lb=6A AHh=1,=9A

7. K nocnenoBaTesibHO COEAMHEHHBIM cotlpoTuBiieHUsIM R1 = Ry =R3 = 2 OM napaiiensHo
MOAKJIIOUEHO conpoTuBieHne Ry = 6 Om, MoIHOE COMPOTUBIICHHE LIETIH PABHO ...

1) 12 Om 2) 6 Om 3)30Om 4)1/12 Om

8. PaboTy 27eKTpHYECKOro TOKa MOKHO PaCCYUTaTh, UCIIOJIb3Ys BhIpAKCHUE:

1) IR 2) IUAt 3) IU 4) I’R

9. MomHOCTb JTaMITbl HaKAIMBaHUs pH HarnpspkeHnu 220 B u cune toka 0,454 A paBHa ...
1)60Br 2) 100 Br 3)200Br 4)500 Bt

10. B ucTo4HHKE TOKA IPOUCXOMMT ...

1) nmpeobpazoBaHue MEKTPUUECKON YHEPTUN B MEXAHUUECKYIO

2) pa3zesieHue MOJIEKYJI BELlecTBa

3) npeoOpazoBaHue SHEPTUH YIOPSIAOYSHHOTO ABUKECHUS 3apsHXKEHHBIX YAaCTHI] B TEIIJIOBYIO
4) pazzeneHue Ha MOJIOKUTEIbHBIE U OTPULIATEIIBHBIC DIICKTPUUECCKUE 3aPSI/IbI

11. 3akony Oma 151 IOJIHOM LIENU COOTBETCTBYET BBIPAXKECHHUE ...

&

U
Dor 2)IUAt 3)=  4)R+r
12. Equnnna uzmepenust 31C B MexyHapo1HO# cucTeMe ...
1) Omm 2) Om 3)A 4)B

YpoBens B
13. Jla pe3ucropa conpotusieHure 5 OM u 35 Om coetuHeHs! nocineaoBaTensHo. Cuia Toka
B e 0,5A. Paccuuraiite 3J€KTPUUYECKYIO 1LETIb.
14. 5/1C ucrounuka 26 B, BHyTpeHHee conpoTuBieHre 2 OM, pe3UCTOPbI COeTUHEHbI
MOCJIeIOBATEIHLHO M COOTBETCTBEHHO R1 = Ry = R3 = Ry = 6 Om. Onipenenutsh cuily TOKa B
LENH.



11 KJIACC
KonTpoubsnas padora Nel

1. Dnektpudeckas 1ernb, COCTOSIIAS U3 YEThIPEX MPAMOIMHEHHBIX TOPU30HTATBHBIX
npoBoHUKOB (1 — 2, 2 -3, 3 — 4, 4 — 1) 1 UICTOYHHUKA MMOCTOSTHHOTO TOKA, HAXOIUTCS

B OTHOPOAHOM MAruvuTHOM I10JIC, BEKTOP MarHuTHOM HHIOYKIIUN

—=
kotoporo B Hampapien BepTHKanbHO BHH3 (CM. PUCYHOK, BH cBepxy). Kyma

HampaBlieHa cuiia AMnepa, AelcTBYyIoIas Ha MPOBOAHUK 1 — 27
! 2
—1 =
I\\_; ] B

g

P

2. OmpenenuTe yroj MeXAy IPOBOJHHUKOM M BEKTOPOM MAarHUTHOW WHAYKIIMH, €CITA Ha
TUHEHBINA TpoBOAHUK UIMHON 10cM ¢ TokoM 1A, MOMEIIeHHbII B OJJHOPOTHOE
MarHuTHoe mnojie ¢ uaayknue 10m T, neiictByer cra 30mH.

3. VYwuacTok npoBojgHuKa JKMHON 10 cM HaXOJUTCSI B MArHUTHOM I10JIe MHAYKLIHEH
50 MTa. Cuna 37eKTpHYECKOTO TOKA, TPOTEKAOIIETo 1o MPoBoAHKKY, 10 A. Kakyro
paboTy coBepiaeT cuia Amrepa npu nepeMenieHuu MpoBOIHUKA HA 8 CM B
HaIpaBJIEHUU cBOero AeicTBus? IIpoBOIHUK paconokeH NepneHANKYISIPHO JIUHUIM
MarHUTHON MHIYKLIUH.

4. Kak u3MeHMTCs painyc OKpY>KHOCTH, IO KOTOPOH IBUYKETCS 3apsKEHHAs 4acTUIA B
OJIHOPOJIHOM MarHUTHOM I10JIE, €CJIM KNHETUYECKasi SJHEPTUs YaCTULIbI YBEITUUUTCS B
4 paza? (m=const)

5. Ilpsimoit mpoBOAHUK, ATMHA KOTOpOro 8cM, Macca 20r, Mo/iBelIeH TOPU30HTAIbHO Ha
JIBYX JIETKUX MPOBOJSAILIUX HUTSAX B OAHOPOJHOM MarHMUTHOM MoJje (cM. puc.).Jlunumn
MHAYKIIUM MarHUTHOTO MOJIsl HAIIPABJICHbI TOPU3OHTAIBHO U NEPIIEHAUKYIISIPHO
npoBoAHUKY. Cuna Toka 2,4A, uHaykuus MmaruutHoro nois 1Tn. Haiitu cumy
HaTSDKEHHS] HUTEH.

KonTpoJsbnas pabora Ne2

1. Omnpenenute NnMHY 3BYKOBOM BOJIHBI YEJIOBEUECKOIO rojoca BbICOTOM ToHa 680 I'm.
(CkopocTts 3ByKa paBHa 340 m/c.)

2. B xakom auana3oHe JUIMH BOJIH MOXKET padoTaTh NPUEMHHK, €CIIM €eMKOCTh KOHJIeHCcaTopa
B €ro KojebareqrbHOM KOHType TuiaBHO m3Mensiercst oT 50 go 500 nd, a WHIYKTUBHOCTH
KaTyIIKH IOCTOSIHHA U paBHA 2 MKI 'H?

3. KonebarenpHbIil KOHTYp paauoNpHEMHUKA COAEPKUT KOHACHCATOP, EMKOCTh KOToporo 10
HO. Kakoil nomkHa OBITh WHAYKTUBHOCTH KOHTYpPA, 4TOOBI OOECIEYUTH IPUEM BOJIHBI
muHo# 300 M? CKOpOCTh pacpOCTpaHEHUs AIEKTpOMarHuTHEIX BosiH ¢=300000000 m/c.
4.Yenosek, cTosAmMiA Ha Oepery Mops, ONpeAeTl, YTO PAacCTOSIHUE MEXIY CIEAYIOUIMMU
JpyT 3a ApyroMm rpedHsIMU BOJIH paBHO 8§ M. Kpome Toro, oH moacuurai, 4ro 3a 1 MUH MHUMO
HETro Nnpouuto 24 BOIHOBBIX TpeOHs. OrpenennTe CKOpOCTh paclpoCTPaHEHHS BOJHBI.

5. CKoJIbKO KOJ€OaHHWI MPOUCXOAUT B IJICKTPOMAarHUTHOW BOJHE ¢ JJMHON BOJHBEI 30 M B
TEUeHHEe OJIHOTO MEePHOo/Ia 3BYKOBBIX Kosebanuii ¢ yactoroit 200 I'n?



6. Pammocrannus padoraer Ha yactore 60 MI'u. Haiimure AnuHy 371€KTPOMAarHUTHBIX BOJIH,

U3y4aeMbIX aHT€HOW paguocTaHiuu. CKOpOCTh paclpOCTpaHEHUs IEKTPOMArHuTHBIX BOJIH
¢=300000000 m/c.

KonTpoubnas pabora Ne3

1.B yem oTnmume nepBoro NoCTysIaTa TEOPUU OTHOCUTELHOCTH B PENIITUBUCTCKOM (pr3nke
OT MIPUHIIUIIA OTHOCUTENILHOCTH B KJIACCUYECKOU (hr3uKe?

A) IpUHLIUT OTHOCUTEIBHOCTH B KIIACCUYECKON (PH3UKE pACIPOCTPAHSAETCS Ha BCE SABICHUS
MIPUPO/IbI, & B PEISATUBUCTCKON- TOJIBKO HA MEXAHUYECKUE SIBJICHUS.

b) ITpyHIMII OTHOCUTENIBHOCTH B OAMHAKOBOM CTETIEHU PACIIPOCTPAHIETCS KaK Ha
PENATUBHUCTCKYIO, TaK ¥ Ha KJIACCUYECKYIO (PU3UKY.

B) PensituBuCTCKMI NPUHIUI OTHOCUTEIBHOCTH PACIIPOCTPAHSAETCSl HA BCE SIBIICHUS
MPUPO/JIbI, a KIIACCUYECKHUI MPUHLIUI OTHOCUTEIBHOCTU PACIpPOCTPAHAETCS TOJIBKO HA
MEXaHUYECKUE SBJICHUSI.

2.3aBUCHT JIU CKOPOCTh CBETA B BaKyyM€ OT CKOPOCTH JBUKECHHS UCTOUHUKA U TPUEMHHUKA
cBeta?

A) He 3aBUCHT TOJIBKO OT CKOPOCTH JABH>KEHHUS UCTOYHHUKA CBETA.

b) He 3aBucuT OT CKOPOCTH IBUKEHUSI UICTOYHHMKA U IPUEMHHKA CBETA.

B) He 3aBUCHT TOJIBKO OT CKOPOCTH JBUKEHHS IPUEMHHUKA CBETA.

3. JIBa KOCMUYECKUX KOpaOJIsi CTApTYIOT ¢ 3€MJIM B IIPOTUBOIOJIOKHBIX HAPaBICHUSX.
Kaxnp1it umeer ckopocts 0,5¢ oTHOCUTENBHO 3emiid. Yemy paBHa CKOPOCTb OJTHOTO
KOCMHYECKOTO KOpalJisi OTHOCUTENLHO APYroro?

A)c. 6)0. B)O0,8c.

4. TlepBblii KOCMUUYECKHI KOpaOb cTapTyeT ¢ 3emuin co ckopocThio 0,68c. Bropoii
KOCMHMYECKHI KOpalJib CTapTyeT ¢ NEPBOr0 KOCMUYECKOT0 KOpaliis B TOM )K€ HalpaBIeHUU
co ckopocThio 0,86¢. Beraucinure cKkopocTh BTOPOro KOCMUUYECKOT0 KOPaOJIsi OTHOCUTEIBHO
3emuu.

A)0,2c. b)0,97c. B)l,54c.

5.IToHsITHE OTHOBPEMEHHOCTH COOBITUI SIBIISIETCS:

A) HeaOcomoTHbM. b) AGCONIOTHBIM.

6.MosxeT 11 BpeMs B OJJTHOM CHCTEME OTCYETa IPOTEKATh NHAYE, YEM B JPYTrON CHCTEME
orcyera?

A.Jla. b)Her

7.Bpems B 110001 ABMKYIIEHCS CUCTEME OTCUETa IPOTEKAET:

A) beictpee. b) Meanennee.

8.1 Habmo1aTeNs, HaXosIIerocs Ha 3eMJe, TUHEIHbIE pa3Mepbl KOCMUYECKOT0 KOpadis
10 HAPABJICHHUIO €r0 JIBUKEHUS COKpaTUIKCh B 4 pa3a. Kak uayt gacel Ha kopabie
OTHOCHUTEJILHO X0/1a 4acOB HabroaTesns?

A) Mennennee B 16 pa3. b) Mennennee B 4 paza. B) brictpee B 4 paza.

9.Eciu CKOpOCTh Te€Ja yBEIUYUBAETCS, TO MOJIHAS YHEPTHS:

A) YBenuuuBaercs. b) Ymenbmaercs. B) He uzmensercs.

10.CxopocTtb kKocMHuueckoro kopadis ysenuuuiack ot 0 10 0,5¢. Kak uamMenmmch Macca u
UMIYJbC TelNa sl HaboqaTessl B CUCTEME OTCUETa, CBA3aHHOM ¢ 3emueii?

A) Macca u UMIyJIbC YBETUUUITUCH.

b) Macca n umnynsc He U3MEHWINCK.

B) Macca He u3MeHu1ach, UMIYJIbC YBETUYHIICS.

11.KakoBa aiiHa METPOBOTO CTEPKHS (11 36MHOTO HAOIIOAATeNsT), IBUKYIIETOCs CO
ckopocTtbio 0,6¢ ?

A)1m.B)1,2m.B) 0,8 M.



12. Ilpu HarpeBaHuu TeIa €ro Macca:

A) He mensiercs. b) YeenmuuuBaercs. B) YMeHbmiaercs.

13. Tlo mpuaImny ["anumes BO Bcex HHEPIUOHAIBHBIX CUCTEMaX OTCYETA OJHY H TY JKe
hopmMy UMEIOT:

A) TonbKO 3aKOHBI IBHXKECHHUSL.

b) Tosbko 3aKOHBI COXpaHEHUS

B) JIro0ble 3aKOHBI MEXAHUKHU.

10.

11.

12.

13.

14.

15.

16.

KonTpoubnas pabora Ned

ActpoHOMUS — HayKa, U3yvaroas ...

A) IBH)KEHUE U IPOUCXOXKICHUE HEOCCHBIX TEJI U UX CUCTEM.

b) pa3zBuTie HEOECHBIX TEl U UX MPUPOY.

B) aBmxenue, npupoy, IPOUCXO0XKACHNUE U Pa3BUTHE HEOSCHBIX TET U UX CUCTEM.
Teneckor HeOOXOAUM IJISI TOTO, UTOOHI ...

A) coOpaTh CBET U CO371aTh U300pKEHHE HCTOYHUKA.

b) cobGpatb cBeT 0T HeOecHOro 00BEKTa U YBEIUUUTD YToJl 3pEHUS], 110 KOTOPhIM
BUJIEH OOBEKT.

B) nmonyunTs yBennmueHHOE H300pakeHne HEOECHOTO Tea.

Camas BbICOKasi TOuka HeOeCHOM chephl HA3bIBACTCH ...

A) Touka ceBepa. b) 3enur. B) nanup. I') Touka BocTOKa.
AHasor mupoTsl B reorpauyeckux KOopJuHaTax.
A) ckioHenue.  b) UCTUHHBIN TOPU30HT. B) npsimoe BocxosxieHueE.

VYroi1, oA KOTOPBIM CO 3BE€3/Ibl BUJIEH PAANYC 36MHOI OpOUTHI, HA3bIBAETCH. ..

A) mapannakcom.  bB) 3Be3nHOI BennunHON.  B) acTpoHOMHYECKON €AMHULIEH.
Tperps nnanera ot ConHua — 310 ...

A) CarypH. b) Benepa. B) 3emus.

ITo kakum opbuTam obpararorcs miaHeTsl BOKpyr ComHia?

A) M0 OKPYXHOCTSIM. b) no snnumncam, OJIM3KUM K OKPY>KHOCTSIM. B) o
BETBSM Mapadoil.

bnmxaitas k CoiHIly TOUKa OpOUTHI TUIaHEThHI Ha3bIBAETCH ...

A) mepurenuem. b) adenuem. B) skcrieHTpHUCHTETOM.
Haumenbiryto Temnepatypy MOBEPXHOCTH UMEIOT. ..

A) )xenTbie 3BE3/bI. b) opanxeBbie TUTaHTHI B) 6enbie kapauky.

Bce mianeThI-TUraHThl XapakTepU3yoTes ...

A) OBICTPBIM BpaIICHHEM. b) MenyieHHBIM BpallieHuEM.

AcTepouibl BpalarTcs MeX1y OpOUTaMH ...

A) Beneps! u 3emin. b) Mapca u FOnurepa. B) Hentyna u I[lnytoHa.
Kaxkue BemecTBa npeodiagatot B armochepax 3Be3n?

A) renuii u kucnopoa.  b) azor u renwmii. B) Bogopoa u renmii.
K xakomy knaccy 3Be3x otHocutcss ComHue?

A) cBepxruranT. b) sxenterit kapnuk.  B) Oemnbiif kapiuk. I') kpacubIit
THTaHT.

Ha ckonbko co3Be3auii pasneneHo He6o?

A) 108. b) 68. B) 88.

KTo oTKpbLI 3aKOHBI IBHXKEHUS TTIaHET BOKpyr ConHia?

A) Iltonemeir.  b) Konepuuk. B) Kemuep. I') Bpywno.

Kaxoii cnoit ConHua siBJIsieTCS OCHOBHBIM HCTOYHUKOM BUAMMOTO U3Iy4eHuUs?
A) Xpomocdepa. b) ®otocdepa. B) Conmneunas kopoHa.



17. 3B&311b1, ABIAOLIMECS UICTOYHUKAMU IEPUOINYECKUX UMITYJIBCOB PAIUOU3ITYUECHHUS
Ha3bIBAIOTCA. ...
A) KBa3apsl. b) nynbcapsl. B) u€pHble ObIpHI.



YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30BATEJIBHOI'O

ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V11 YYHEHUKA

o ®dusmka 10 kacc. Knaccuueckuit kype. b. b. Byxosies, I'. fI. Msxumes, B. M.
Yapyrun; AxkuronepHoe o6miectBo «M3marenbctBo «lIpocBemenney
e ®usuka 11 xknacc. Knaccuueckuii kype. b. b. byxosnes, I'. SI. Mskumes, B. M.

Yapyrun; AxkunonepHoe o6mectBo «M3narenberBo «IIpocBemieHue»

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

TexHOIOrn4ecKue KapThbl YPOKOB

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU
HUHTEPHET

https://www.yaklass.ru/

http://www.virtulab.net/

https://fipi.ru/

http://school- collection.edu.ru/

https://resh.edu.ru/
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