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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpOBHS Ha ypOBHE CpPEAHEr0 00Imero oOpazoBaHUs
pa3paboTaHa Ha OCHOBE IIOJOXKEHUH M TpeOOBaHMH K pe3yiabTaTaM OCBOEHHS OCHOBHOM
obOpasoBarenbHOl Tmporpammbel, mpeactaBieHHbIx B PI'OC COO, a Takke ¢ ydérom
denepanpHOi paboyeil TpOorpaMMbl BOCHHUTAHHMS W KOHIEMIUU TMPEMoJaBaHUs y4eOHOTro
npenvera «®@u3uka» B 0oOpa3oBaTeNbHBIX —opraHm3anmsx Poccuiickoir  ®Denepanuu,
peaTM3yoLUMX OCHOBHBIE 00pa30BaTeIbHbIE IPOrPaMMBbI.

Copnepxanue nporpaMMbl 1o (U3MKe HamnpaBieHO HAa (OPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOydaromuxcs 10—11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-/IEATeIbHOCTHOTO noaxoaa. [Iporpamma no ¢usuke cOOTBETCTBYET
tpeboBanusiM OI'OC COO k mIaHUPYyeMbIM JIMYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM
pesyibTataM OOY4eHHs, a TAKKE YYUTHIBACT HEOOXOIMMOCTb pealu3ali MEXIPEIMETHBIX
CBsi3ell (PM3MKU C €CTECTBEHHO-HAYYHBIMHM YYEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIEC IIEJIM M3y4eHHs (U3UKU HA YPOBHE CPEIHET0 OO0Iero odpa3oBaHWs, IJIAHUPYEMbIE
pe3yibTaThl OCBOEHUS Kypca (U3MKH: JIMYHOCTHBIE, METalpeIMETHbIe, IpeIMeTHble (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

e [UIAHUpPYEMbIE PE3yIbTaThl OCBOCHUS Kypca (pU3UKU HAa 0a30BOM YpOBHE, B TOM YHUCIIE

IpeIMETHBIE PE3YIbTAThI IO rojlaM O0yUYEHUs;

e cojepxaHue yyeOHoro npeamera «Pu3nkay 1o rogam o0ydeHus..

®du3nka Kak HayKa 0 HanboJiee 00IMX 3aKOHAX MPUPOJIbI, BBICTYIIAs B KAU€CTBE YUYEOHOTO
npeaMeTa B LIKOJIE, BHOCUT CYLIECTBEHHBIH BKJIJ B CHUCTEMY 3HaHUH 00 OKpy»XKarolleM MUpe.
IkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOLIMM Uil €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3NUYECKHE 3aKOHBI JIE)KAT B OCHOBE MPOLIECCOB U SBJICHUH, U3y4aeMbIX
XuMHel, Ouonoruei, ¢usmdeckoil reorpadueir u acrpoHomueit. Mcnonap3oBaHue W akTHUBHOE
OpUMeHeHHe (U3MYeCKHX 3HAHUM OIpenenseT XapakTep M pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJIOTUI B cdepe B3HEpPreTHKH, TPAaHCIOPTa, OCBOEHUS KOCMOCA, TIOJyYeHHs HOBBIX
MaTepuasoB C 3aJJaHHBIMU CBOMCTBaMU U JIpyrux. U3ydeHue pu3nKu BHOCUT OCHOBHOW BKJIaJ B
(bopMHpOBaHNE €CTECTBEHHO-HAYYHOW KapTUHBI MUpa 00y4aroImuxcs, B GOpMUpPOBaHUE YMEHUI
NPUMEHATh HayYHbII METOJI TO3HAHUS NPH BBITIOJIHEHUN UMHU y4eOHBIX MCCIIEIOBAHUH.

B ocHOBY Kypca ¢u3uku JUist ypoBHS CpeJHEro o01ero oopa3oBaHus MOJOXKEH Pl UACH,
KOTOpBIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 IOCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEW KypC SIBIISIETCS JJOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEeX pa3fesioB (PM3MKH, BKIIOYAET KaK BOIPOCHI KJIACCHUYECKOM, TaK U
COBPEMEHHOM (PU3HKH.

Hoes cenepanuzayuu. B cOOTBETCTBUM ¢ HEW MaTepuall Kypca (GU3HKH 0ObeAMHEH BOKPYT
¢busznueckux Teopuil. Begymmm B Kypce sBIseTcss (OpPMHUpOBAHUE MPEICTABICHUNH O
CTPYKTYpPHBIX YPOBHSIX MaTe€pHUH, BEUIECTBE U MOJIE.

Hoesn eymanumapusayuu. EE peanuzaius npearnosaraeT UCIoib30BaHHE T'yMaHUTapHOTO
noTeHIMansa GU3NIECKOil HayKu, OCMBICIIEHUE CBSI3U Pa3BUTHS (DU3UKU C Pa3BUTHEM OOIIECTBa,
a TaKke ¢ MUPOBO33PEHYECKUMH, HDABCTBEHHBIMU U KOJIOTUYECKUMU MpoOIeMamMHu.

Hoes npuxnaonou nanpasnennocmu. Kypc Gusuku npeanonaraeT 3HaKOMCTBO € IIUPOKUM
KPYrOM TEXHHUYECKHX U TEXHOJOTMYECKUX MPUJIOKEHNN N3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes »skonozusayuu peasu3yercsi MOCPEICTBOM BBEICHHUS JJIEMEHTOB COJEp)KaHUs,
MOCBSIIEHHBIX IKOJIOTHYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpbIE CBA3aHbl C Pa3BUTHEM



TEXHHUKHU U TEXHOJIOTHUH, a Tak)Ke 00CyKIeHHsI Mpo0JIeM palliOHaIBbHOTO PUPOAOIIOIB30BAHUS U
HKOJIOTHUECKOM Oe30MacHOCTH.

CrepKHEBBIMH 3JIEMEHTaMH Kypca (M3MKHM Ha yYpOBHE CpEeTHEro o0mero o0pa3oBaHUS
ABIAIOTCA (u3nyeckue Teopuu (GOopMUPOBAHHE MPEACTABICHUI O CTPYKTYpe MOCTPOSHUS
¢buznyeckoil Teopuu, poiu (PyHIAMEHTAIBHBIX 3aKOHOB W MPUHLHUIOB B COBPEMEHHBIX
NPEICTaBICHUAX O MPUPOE, IPAHUIAX MPUMEHUMOCTU TEOPHH, AJISI ONMUCAHHUS E€CTECTBEHHO-
HAyYHBIX SIBJIEHUM U IPOLIECCOB).

CucTteMHO-IeATEIbHOCTHBIN MOJIX0 B Kypce (PU3MKH peau3yeTcs MpekIe BCero 3a Cuér
OpraHHu3aIy YKCIEPUMEHTAIBHON JesATeNbHOCTH oOyuatouiuxcs. /s 6a3oBoro ypoBHs Kypca
(GU3UKH — 3TO UCMOJNB30BAaHUE CHCTEMBl (PPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIHEPUMEHTOB U
nabopaTtopHbIX paboT, KOTOpbIE B MporpamMme Mo (U3NKe OOBEIUHEHBI B OOMIMIA CIHCOK
YUEHUYECKUX MPaKTHYEeCKUX paboT. BrigeneHue B yka3aHHOM mepedHe J1abopaTOpHBIX padoT,
MPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYIIECTBISETCS Y4YacTHUKaMH 00pa30oBaTelIbHOTO
nporiecca UCXOs U3 0COOEHHOCTEH TUIAHUPOBAHMS U OCHaIeHus Kabuneta ¢usuku. [lpu sTom
oOecrieynBaeTcsl OBJIAJCHHE OOYYAIONIMMHUCS YMEHHUSMHU IPOBOJUTH KOCBEHHBIC H3MEPEHHS,
WCCJICIOBAHMSI 3aBUCHUMOCTEH (DU3MYECKHX BEIMYMH W IIOCTAHOBKY OIIBITOB IO TMPOBEPKE
MPEJIOKEHHBIX TUIIOTE3.

Bornbiioe BHUMaHUE yAENSETCS PEIICHUIO PACUETHBIX M KadeCTBEHHBIX 3a1ad. Ilpu aTom
JUTSL pacu€THBIX 3a/1a4 MPUOPUTETOM SBIISIOTCS 3a/1a4d C SIBHO 33JJaHHON (PM3UYECKON MOJIEINBIO,
MO3BOJIAIOIIME MPUMEHSATh U3YyYEHHBbIE 3aKOHBI M 3aKOHOMEpPHOCTH KaK M3 OJHOTO paszelna
Kypca, Tak ¥ UHTErpUpys 3HAHHS U3 Pa3HbIX pa3/eioB. J[1s KauecTBEHHBIX 3a7a4 MPHOPUTETOM
SBIISIIOTCSL 3aJaHU Ha OOBSICHEHHE MpPOTeKaHHWs (U3UYECKUX SBJICHUH M TIPOIIECCOB B
OKpYXKarolIel >KU3HHU, TpeOyromue BbIOOpa (PU3UYECKOW MOJEIH JJIsi CUTYallMH TPAKTHKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBunm ¢ TtpedoBanusmu PI'OC COO Kk MaTepHaTbHO-TEXHHUYECKOMY
oOecnieueHH0 ydyeOHOro rmnpoiiecca 0a30BbI YpOBEHb Kypca (PU3MKH Ha YPOBHE CpPETHETO
o0mrero o0pa3oBaHMs JIOJDKEH M3y4daTbCs B YCIOBUSAX NMPEIMETHOTO KaOWHeTa (DM3WKH WIN B
YCIOBHUAX MHTETPHUPOBAHHOTO KaOMHETA MPeIMETOB €CTECTBEHHO-HAyuyHOro IKiIa. B kabunere
(bU3UKU T0JKHO OBITh HEOOX0AMMOE JIAb0PATOPHOE 00OPYOBAHUE JUISI BBITIOIHEHUS YKAa3aHHBIX
B TIporpamMme 10 (HU3UKE YUYCHHUECKUX TPAKTHUECKUX paboT W JEeMOHCTpAIlMOHHOE
obopyoBaHue.

JleMoHCTpalMoHHOE 000pynoBaHHE (OPMHUPYETCS B COOTBETCTBUU C MPHUHIUIIOM
MUHHMAaJIbHON JOCTATOYHOCTH M 00ECHEeUMBAET MOCTAHOBKY MEPEUNCIEHHBIX B MPOrpaMMme 0
¢u3nKe KIFOYEBBIX JEMOHCTPAIMH JUIsI WCCIENOBAaHUS HM3y4aeMbIX SIBJICHHH M IPOIECCOB,
IMITUPUYECKUX U PYHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHH.

JlaGopaTtopHoe 00OpYyAOBaHUE JJIS YYEHHUECKUX MPaKTHUECKUX paboT (GopmupyeTcs B
BUJIC TEMaTHYECKUX KOMIUJIEKTOB M OOEeCleuyMBaeTcss B pacy€ére OJAHOTO KOMIUIEKTAa Ha JBYX
oOydaromuxcs. Temarnyeckue KOMIUIEKTHI J1aOOPaTOPHOrO OOOPYIAOBaHMS JOJKHBI OBITh
MIOCTPOCHBI Ha KOMITJIEKCHOM HCIIOJIb30BaHUM AHAJIOTOBBIX W IU(PPOBBIX NMPUOOPOB, a TaKXkKe
KOMITBIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LM(POBBIX JIAOOPATOPHIl.

OCHOBHBIMU LIENISIMHU U3Y4YeHUs1 GPUMKU B 00ILIeM 00pa30BaHUU SBISIIOTCSA:

e (opMupoBaHHE HHTEpeca M CTPEMJIEHUS OOYYaIOUIMXCS K HAyYHOMY HW3YYEHUIO

HPUPOIbI, pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;
® Dpa3BUTHE IMPEJCTaBICHUA O HAyYHOM METOAE TMO3HaHUs | (OPMHPOBAHUE
UCCIIEI0BATEIBCKOTO OTHOIIEHHS K OKPY)KAIOLIUM SIBJICHHSIM;



(dbopMUpOBaHKHE HAYYHOTO MUPOBO33PECHUS KAaK Pe3ylibTaTa U3y4eHHUs OCHOB CTPOCHUS
MaTepuu ¥ GyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

dbopMupoBaHUE YMEHHIA OOBSICHSTD SBJICHUS C HCIIOJb30BaHHEM (DU3NYCCKUX 3HAHUN U
HAYYHBIX JI0Ka3aTeJIbCTB;

(dbopMHpOBaHUE TPEACTABICHUN O PO (DUHUKH Ui Pa3BUTHS JPYTUX €CTECTBEHHBIX
HAYK, TEXHUKU M TEXHOJIOTHIA.

JlocTikeHne 3TUX Lenell o0ecreyrBaeTcsl PEUIeHHEM CIEAYIONIMX 3agad B Ipolecce
U3YYCHHUS Kypca (PU3UKU HA YPOBHE CPEIHEro o0IIero o0pa3oBaHHUs:

nproOpeTeHne CUCTEMBI 3HaHUN 00 O0IMX (U3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOpUSIX, BKIIOYAs MEXaHUKY, MOJICKYJISIPHYIO (PU3UKY, SJEKTPOAMHAMHUKY, KBAHTOBYIO
(bU3HKY U 3JIEMEHTHI aCTPO(U3UKH;

dbopMupoBaHHE YMEHUN MPUMEHSATH TEOPETUYECKUE 3HaHWUSI Ui OOBSCHEHUS
busznyecKkux SBJICHUM B NPUPOJE U Ui NPUHATHS NPAKTHUUECKUX PpELICHUH B
MMOBCEAHEBHOM KU3HU;

OCBOGHHE CIIOCOOOB pEHICHUS PA3NIUYHBIX 3a/Jad C SBHO 3aJlaHHOM (u3HuecKoi
MOJIENIBIO, 3aJad, MOJPa3yMEBAIOIINX CaMOCTOSTEIbHOE CO3JaHue (usmueckon
MOJIEINN, aIEKBATHON YCIIOBHSM 3a]1a4H;

NOHMMaHue (PU3MUYECKMX OCHOB M TPUHIMIIOB ACUCTBUS TEXHHUYECKUX YCTPOWCTB U
TEXHOJIOTHYECKHX MPOIIECCOB, MX BIUSHUS HA OKPYKAIOUIYIO CPENY;

OBJIQICHUE METOJAMH CaMOCTOSITEIFHOTO TUIAHUPOBAHMUS M MPOBEACHUS (PU3MUECKUX
OKCIIEPUMEHTOB, aHaJlM3a M  UHTepHpeTanuu  HUHQOpMaluH,  OmpeiesieHus
JIOCTOBEPHOCTH MOJIYYEHHOTO Pe3ysbTara;

CO3/IaHM€ YCTIOBHM ISl pa3BUTHSI YMEHUN MPOEKTHO-UCCIEI0BATENIbCKON, TBOPUECKON
JESITEIbHOCTH.

Ha w3yuenue ¢usuku (0a30BBIi YPOBEHb) Ha ypOBHE CPEIHETO OOIMIETO OO0pa3OBaHHS
otBoauTcst 136 vacoB: B 10 kiacce — 68 yacoB (2 yaca B Henenmo), B 11 kitacce — 68 yacoB (2
yaca B HEJIEJII0).

[Ipennaraemslii B mporpamme 1o (Gu3mke nepedeHb 1adopaTOPHBIX U MPAKTUIECKUX paboT
SBIISIETCS. PEKOMEHIOBAaHHBIM, YUYHUTENb JeJaeT BHIOOp MpOBEACHHUs JTabOpaTOpPHBIX paboT H
OTBITOB C YU4ETOM WHIUBUAYATIbHBIX OCOOEHHOCTEN 00yUYaOLIUXCS.



COJAEP)KAHUE OBYYEHUA

10 KJIACC

Pazgea 1. ®u3nka 1 MeTOAbI HAYYHOT'O MO3HAHUS
®usnka — Hayka o npupoje. Hayunsie MeToabl MO3HaHUs OKpyxaromero mupa. Poib
IKCIIEPUMEHTA U TCOPHH B MPOLIECCE TIO3HAHUSI IPUPOIBI. DKCIIEPUMEHT B (DHU3HKE.
MopenupoBanue GU3MYECKUX SBICHUN M TporeccoB. Hayunsle rumnore3sl. Ouzndeckue
3aKOHBI U TEOpUH. | paHUIIBI TPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [[pHHIIMI COOTBETCTBHS.

Ponp m Mmecto (usuku B (OPMHpPOBAHHU COBPEMEHHOM HAayyHOW KapTUHBI MHpa, B
IIPaKTUYECKON NEeATEIbHOCTH JIIOIEH.

Jlemoncmpayuu
AHanoroBblie U ITU(POBBIC U3MEPUTEIBHBIC TPUOOPHI, KOMITBIOTEPHBIC TATUYMKH.

Pa3nes 2. Mexanuka

Tema 1. Kunemamuka

Mexanudeckoe JaBukeHHE. OTHOCUTEIBHOCTh MEXaHUYECKOro JBrkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemerienne, CKOpPOCTh (CpEeAHSsl CKOPOCTb, MTHOBEHHAas CKOpPOCTb) M YCKOpPEHHE
MaTepualbHOM TOUKH, UX MPOEKIMH HA OCU CHCTeMbl KoopAuHaT. CloKeHHe NepeMelleHUl 1
CJI0’KEHUE CKOPOCTEH.

PaBHOMEpHOE M paBHOYCKOPEHHOE MPSMOJIMHEHHOE NIBIKeHUE. ['paduku 3aBUCUMOCTH
KOOpJMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NEPEMEILEHUS MaTepUaibHOH TOUYKHA OT BPEMEHHU.

CBobOonHoe najeHue. Y ckopeHrue cBOOOHOrO NaieHu .

KpuBonuneiiHoe naBmxeHue. J[[BUkeHHEe MarepualbHOM TOYKM IO OKPYKHOCTH C
IIOCTOSIHHOW I10 MOZYJIO CKOPOCTBIO. YTIJIOBas CKOPOCTh, JMHEHHas CKOpocThb. llepuon m
yacTtoTa oopauieHus. LleHTpocTpeMUTETbHOE YCKOPEHUE.

TexHuueckue yCTpoMCTBA M MPAKTHUECKOE MPUMEHEHUE: CHUIOMETp, JBUKEHUE
CHapsJ0B, LICTIHbIE U PEMEHHBIE NepeIadH.

Jlemoncmpayuu

Monenb cucTeMbl OTCUETa, WILTIOCTPALM KHHEMAaTHYECKUX XapaKTEPUCTHUK JIBHIKEHUSI.

[TpeoOpa3zoBanre ABMKEHUI C UCTIOIB30BAaHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3IyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmonenune aBmxenus Tena, OpoleHHOro Mo YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

W3mepenne yckopeHus cBOOOAHOIO MaJACHHUS.

HamnpaBnenue cCkopocTH Npu ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

W3ydeHne HepaBHOMEPHOTO JBUKEHHUSI C LENbIO OIpe/ieJIeHNs] MTHOBEHHOW CKOPOCTH.
HccnenoBaHnne  COOTHOLIEHUS ~ MEXAY  IMYTAMH, [POWIEHHBIMH  TEJIOM  3a

MIOCJIEOBATEIbHBIE PAaBHBIE NPOMEXKYTKA BPEMEHHU IPU PABHOYCKOPEHHOM JIBUKEHUU C
HavyaJbHOU CKOPOCTHIO, PABHOW HYJIIO.

N3yuenune ABUKEHUS MIapUKa B BA3KOW KUIKOCTH.
W3ydeHue ABMKEHUS Tea, OpPOIIEHHOTO TOPU30HTAIBHO.
Tema 2. /lunamuxa

ITpuHimn otHocutenbHOCTH ['anuies. [lepBoiit 3akoH HeroToHa. MHEpLManbHbIE CUCTEMBI
oTCcUéTa.



Macca tema. Cuna. IlpuHnun cynepno3unuu cuil. Bropoit 3akoH HprooTona st
MaTepuanbHOU TOUYKU. Tpernii 3akoH HpI0TOHA [UIsl MaTepUaIbHbIX 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 CKOJIbXKEHHUs U cuiia TpeHus nokos. Kospdumument tpenus. Cuina conpoTUBICHUS
IIPU JIBUKEHUM TENA B KUAKOCTU WM rase.

[ToctynarensHOe U BpaliaTelbHOE ABMKEHHE aOCOIIOTHO TBEPIOTO TeNa.

MOMEHT CuiIbl OTHOCUTEIBHO OCH BpauieHus. [lnedo cumnbl. YcnoBus paBHOBecHs
TBEPAOTO TEIA.

TexHuueckue YCTpPONCTBA M IPAKTUYECKOE INPUMEHEHHUE: NOJIIMIIHUKY, JBUKEHUE
MCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHnE MHEpLMH.

CpaBHeHue Macc B3aUMOJICHCTBYIOIINX TEJI.

Bropoii 3akon HerotoHa.

H3zmepenue cu.

CrnosxeHue cuil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT Ae(pOopMariuii.

HesecomocTs. Bec Tena npu yCKOpeHHOM NObEME U NaJCHUH.

CpaBHeHuE CUII TPEHUS NIOKOsI, KAUEHUS U CKOJIbKCHHUS.

VYcenoBus paBHOBecUs TBEPAOTO Tesla. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

W3ydenue ABMXeHUs OpycKa MO HAaKJIIOHHOW TIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HUKAIOUIMX B MPYKUHE U PE3UHOBOM
obpasiie, oT ux nedopmaruu.

HccenenoBanue ycaoBui paBHOBECUS TBEPAOTO TeJIa, UMEIOIIETO OCh BPALICHUS.

Tema 3. 3akoHnbl COXpaneHusn 6 MexaHukKe

HMmnynsc MaTepralbHOM TOUKH (T€la), CUCTEMBI MaTEpUANIbHBIX TOUeK. MIMITylbec CHIIBI U
M3MEHEHNE UMIyJbca Tea. 3aKOH COXpaHEeHUs UMITyJbca. PeakTuBHOE ABM>KEHUE.

PaGora cunbl. MOIIHOCTB CHUJTBI.

Kunernueckast sHeprus marepuaibHOM TOukd. TeopemMa 00 M3MEHEHMHM KUHETHYECKOMH
JHEPIUH.

[TorenunanbHas 3ueprus. [loreHnnanbHas 3HepTrUs ynpyro 1e(opMUpOBaHHON MPYKUHBIL.
[ToreHunanbHas 3Heprus Tena BOIM3U MOBEPXHOCTH 3EMIIH.

[TorennuanbHble U HEMOTEHUHUANbHbIE CHIIBL. CBA3b paOOThl HEMOTEHIMATIBHBIX CHII C
VU3MEHEHHNEM MEXaHNYECKOW SHEPTUU CUCTEMBI TeJl. 3aKOH COXPaHEHUSI MEXaHUYECKOW YHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckne ycTpOMCTBA M NPAKTHYECKOE NMPHUMEHEHHE: BOJOMET, KOIEP, MPYKUHHBII
IIUCTOJIET, IBUKEHHUE PaKeET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeaxkTnBHOE ABIKEHHE.

[Tepexoa moTeHIIMATBLHON SHEPTUM B KHHETHYECKYIO U 00PaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul



W3ydyeHrne aOCOMIOTHO HEYNPYroro yaapa C MOMOIIBIO ABYX OJIMHAKOBBIX HUTSHBIX
MasiTHUKOB.

HccnenoBanue CBs3W PabOTHl CHJIBI C W3MEHEHHEM MEXAaHWYECKOW JSHEpPruu Teia Ha
pUMepe PacTsHKEHHsI PE3MHOBOTO JKI'yTa.

Pa3nes 3. MoJsekyasipaasi pM3MKa ¥ TepPMOAUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU Meopuu

OcHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUU M X OMBITHOE 0OOCHOBAHHUE.
bpoynosckoe naBuxkenue. Juddysus. XapakTep ABMKEHHUS UM B3aUMOJICHCTBUS UYACTHI]
BemecTBa. MoJiend CTPOCHHS Ta30B, JKMAKOCTEH M TBEPABIX Tel M OOBSCHEHHE CBOMCTB
BEILIECTBA HA OCHOBE 3TUX Mojened. Macca u pasmepbl MoseKkyn. KoiaumdecTBo BemecTsa.
[TocrossnHast ABorajipo.

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

Mopnens uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETHYECKONH TEOpPUHU
ueanpHOro rasa. AOCOJIIOTHasg TemmepaTypa Kak Mepa CpeJHEl KHUHETHUYECKOM SHepruu
TEIJIOBOTO JIBM>KeHHMs vactull rasza. lllkana temneparyp KenbBuHa. ['a30Bble 3aKOHBI.
VYpaBuenue MenneneeBa—Kianeitpona. 3akon JlanpToHa. M3omponecchl B uacalbHOM Ta3e C
MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. | 'paduueckoe nmpeacTaBieHne N30MPOLECCOB: U30TepMa,
u30Xopa, n3odapa.

TexHUYeCKHE YCTPONUCTBA U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoOMeETp.

Jlemoncmpayuu

OnbITH, OKa3bIBAIOUINE JUCKPETHOE CTPOCHHME BemiecTBa, (oTorpaduu MOJIEKYI
OPraHUYEeCKUX COCTUHECHUMU.

OnbiThl 10 AU PY3UH KUIKOCTEH U Ta30B.

Monenb OpOYHOBCKOTO JBUKECHHUS.

Monens onbita IlTepHa.

OnbIThI, OKA3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOICHCTBHUSL.

Mogaeinb, HUTFOCTPUPYIOLIAs IPUPOALY JABIEHUS ra3a Ha CTEHKH COCYyAa.

OnBIThI, HIUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UIECAIBHOTO Ia3a, U30IPOLECCHI.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

Omnpenenenne Macchl BO3JyXa B KIJIACCHOW KOMHATe Ha OCHOBE M3MEpEeHUH 00BEMa
KOMHATBI, IaBJICHHUS U TEMIIEPATYpPBI BO31yXa B HEH.

HccenenoBanue 3aBUCUMOCTH MEKY ITapaMeTpaMU COCTOSIHUS Pa3peKEHHOIO rasa.

Tema 2. Ocnosvt mepmoouHamurku

TepmoanHamuueckas cucteMa. BHYTpEHHsS 3HEprus TEPMOJMHAMMYECKOM CHCTEMBI U
crocoObl e€ u3mMeHeHus. KoauuecTBo TenmaoTel U padoTa. BHyTpeHHss SHEprHst 0AHOATOMHOIO
UJeaIbHOTO ra3a. Buzsl Teronepenayu: TEIUIONPOBOIHOCTb, KOHBEKIUS, U3JIydCHHE. Y IeIbHas
TEIJIOEMKOCTH BelecTBa. Koan4yecTBo TEIITOTHI ITPH TEIUIONEpEaAYe.

[TonsitTue o0 anumabatHoMm mnpouecce. I[lepBbiii 3akoH TepMoauHaMmuku. IIpumeHeHue
NEpBOT0 3aKOHA TEPMOJMHAMUKH K H3ompoleccaM. I'padudeckas naTepnperanus padoThl rasa.

Bropoii 3akon TepmoarHamuku. HeoOpatumMocTh npoieccoB B MpUpoe.

TenoBeie MamuHbL. [IpuHIUIIBL JefCTBUS TemIoBbIX MaluH. [IpeoOpa3oBaHus 3HEPTUU B
Ter1oBbIX MamnHax. Koagdunuent nonesnoro aeiictBus terwioBoil Mamuubl. ukn Kapao u
ero Ko3((HUIMEHT MOJE3HOT0 IEHCTBHS. DKOIOTHYECKHEe IPOOIeMbI TEIIOHEPTeTHKH.

TexHudyeckue yCTpOWCTBA M IIPAKTUYECKOE IMPUMEHEHHUE. JBUIaTellb BHYTPEHHETO
Cropasusi, ObITOBOM XOJOIUIBHUK, KOHTUITHOHED.



Jlemoncmpayuu

V3MeHeHre BHYTPEHHEH HSHEPruu Tejla IMPU COBEPUICHUHM pPAOOTHI: BBUIET MPOOKH W3
OYTBUIKH TOJI JIEHCTBHEM C)KaTOro BO3/yXa, HarpeBaHue s(Qupa B JATyHHOU TpyOke myTéM
TpeHUs (BUICOAEMOHCTPAITHSA).

H3meHeHne BHYTpEeHHEH sHepruu (TeMieparypbl) Teja npu Terionepeaaye.

OnbIT 110 aIMabaTHOMY PACITUPEHUIO BO3/1yXa (OIBIT C BO3AYITHBIM OTHUBOM).

Monenu napoBoit TypOHMHBI, IBUTATeNsi BHYTPEHHETO CrOPAaHUsl, PEaKTUBHOTO JIBUTATEJIs.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne yaenbHON TeMI0EMKOCTH.

Tema 3. Azpecammuvie cocmonanusn eewjecmea. Dazoevie nepexoovt

[TapooOpa3oBanne wu KoHneHcamnws. Mcmapenne u  kureHue. AOCONOTHAsS U
OTHOCHUTEIIbHAs BIKHOCTh BO31yXa. HachblmeHnHblil nmap. Y aenbHas TemioTa napooopa3oBaHusl.
3aBUCUMOCTB TEMIIEPATypbl KUIICHUS OT AABJICHMUS.

Teépmoe Teno. Kpucramnuueckrne u amopdHbie Tena. AHH30TPOIHS CBOMCTB KPUCTAIIIIOB.

Kunkne xpucramisl. CoBpeMeHHble Marepuaibl. llnaBnenue u kpucramnuzauus. YJelbHas
TeruioTa riasiaeHus. Cyonumarus.

YpaBHEHHE TEILIOBOTO OalaHca.

TexHuueckne yCTpOMCTBA M MNPAKTUYECKOE MPUMEHEHUE: TUTPOMETP M IICHUXPOMETP,
KQJIOPUMETP, TEXHOJOTHMM  TOJYYEHHUS COBPEMEHHBIX MATEpUAIIOB, B TOM  YHCIIE
HaHOMAaTEPHUaIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACHIILIEHHBIX MTAPOB.

Kurnienne npu nOHMKEHHOM JIaBJICHUU.

CrocoObI U3MEPEHUS BIAKHOCTH.

Hab6nronenue HarpeBaHus U TUIABJICHHUS KPUCTAIUTMYECKOTO BEIIECTBA.

JleMOHCTpanus KpuCTalIoB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3MepeHre OTHOCUTENBHOMN BIAXKHOCTH BO31yXa.

Pa3nen 4. DaekTpoanHaMuKka

Tema 1. Inexkmpocmamuka

OnexTpuzauuss Tel. OJNEKTpUYECKUH 3apal. JlBa BHa DJIEKTPUYECKUX 3apsifOB.
ITpoBOAHMKH, TUANEKTPUKH U TIOTYIPOBOJHUKN. 3aKOH COXPAHEHHUS MIEKTPUIECKOTO 3aps/a.

BzaumoneiictBue 3apsimoB.  3akoH  Kymona. ToueuHslii  snekTpuyeckuil — 3apsia.
Onekrpuueckoe mose. HanpskéHHocTh anexTpuueckoro mods. [lpuHumn cynepno3unuu
IEKTPUYECKUX MOJIEN. JIMHNN HANPSYKEHHOCTHU HIIEKTPUUECKOTO TOJIS.

PabGota cun osnektpocratueckoro mousd. Ilorennuman. PasHocTh mOTEHLMANOB.
[TpOBOAHMKY M TUAIIEKTPUKHU B ANEKTPOCTATUYECKOM Mouie. J(uaaexTpuueckas MpOHUIAEMOCTb.

OnekTpoéMkocTh. KonaeHcaTop. DJIEKTpOEMKOCTH INIOCKOTO KOHJAEHCAaTopa. DHEPrus
3apsKEHHOTO KOHJEHCATOPA.

TexHuueckue ycTpoilcTBa M INPAKTUYECKOE NPUMEHEHHUE: 3JIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKas 3alUTa, 3a3€MJICHHE DJIEKTPOnpHOOpOB, KOHAEHCATOP, KOMHUPOBAIbHBIN
anmapar, CTpyUHBIM IPUHTED.

Jlemoncmpayuu

YCTpOoUCTBO U IPUHLUIL AEHCTBUSA 3JIEKTPOMETPA.

B3anmoneiicTBre HaRIEKTPU30BAHHBIX TEI.



DIIEKTPUYECKOE TT0JIE 3apSKEHHBIX TEL.

[IpoBOIHUKY B AJIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTUYeCcKast 3alluTa.

JMBNeKTpUKHU B 3JIEKTPOCTATHUECKOM I10JI€.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOIO KOHJEHCaTopa OT IUIOIIaJHM ILJIACTHH,
PACCTOSIHUSL MEXAY HUMH U TUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprusi 3aps>KeHHOT0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

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

DJIEKTPUYECKHUI TOK. Y CIOBUS CYIIECTBOBAHHUS JIEKTPUUECKOTO0 TOKa. MICTOYHMKM TOKa.
Cwita Toka. [1oCTOSIHHBIN TOK.

Hanpspkenue. 3akon Oma y1s ydyacTka LernH.

DneKTpuuecKoe COIIPOTHUBIICHHUE. VY nensHoe COIIPOTUBIICHUE BEILECTBA.
ITocnenoBarenpHOE, MApaUIEIBHOE, CMELIAHHOE COSUHEHNE ITPOBOJIHHUKOB.

Pabora anekrpudeckoro Toka. 3akoH Jxoyns—Jleniia. MomHOCTb 3J€KTPUYECKOTO TOKA.

DIIEKTPOABUKYILAs CUJIA U BHYTPEHHEE CONPOTUBIICHHE UCTOUYHUKA TOKA. 3akoH Oma Juist
MOJIHOM (3aMKHYTOM) 3yieKTprueckoit nenu. KopoTkoe 3aMbIkanue.

DIIeKTPOHHAs MPOBOJAUMOCTD TBEPIBIX METAJUIOB. 3aBUCUMOCTb COITPOTUBJICHHS] METAILJIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DIIEKTpUUYECKHI TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpoBomHuku. CoOCTBEHHass W TpPUMECHAs MPOBOJUMOCTH IOJIYIPOBOTHUKOB.
CaoiicTBa p—Nn-nepexona. IlomynpoBogHUKOBbIE TPUOOPBI.

OJIEKTPUYECKUII TOK B PACTBOpax M paciulaBax »3JEKTPOJIHUTOB. IDJIEKTPOJIUTHYECKAS
Jucconyanus. DIEeKTPOIIn3.

DneKkTpruueckuil Tok B ra3zax. CaMOCTOSTENbHBIM U HECAMOCTOSATENbHBIN pa3psia. MonHus.
ITna3zma.

TexHuueckue yCTpoOMCTBA M MPAKTHUYECKOE MPUMEHEHHE: aMIIEPMETp, BOJIBTMETP,
peocTaT, HWCTOYHUKH TOKa, OJJEKTpOHArpeBaTelIbHbIE MPUOOPHI, SIEKTPOOCBETUTEIHHBIC
MpUOOPBI, TEPMOMETP CONPOTHUBJICHUS, BAKYyMHBIH IHOJ, TEPMHUCTOPHI M (HOTOPE3UCTOPHI,
MOJTYITPOBOTHUKOBBIN JTNOJI, TAJIbBAaHUKA.

Llemoncmpayuu

N3mepenne cuiibl TOKa U HapsHKEHUS.

3aBUCUMOCTh COMPOTUBIICHUS IIWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, TUJIOIIATH
MOTNIEPEUHOT0 CEYEHUSI U MaTepHaa.

CMmenaHHoe COeIMHEHUE MPOBOJHUKOB.

[IpsiMmoe u3MepeHue 3ieKTpoABMXKYIIEH cuiibl. KopoTkoe 3amblkaHH€ TajJbBaHHMYECKOTO
AJIEMEHTA M OllEHKa BHYTPEHHETO COMPOTHBIICHHUS.

3aBUCHMOCTH COTIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 3JEKTPOJIUTOB.

HckpoBoit pa3psa v MpOBOAMMOCTb BO3AyXa.

OaHOCTOPOHHSIS TPOBOIMMOCTH JAHO/IA.

Yuenuueckuiui sxcnepumenm, n1abopamophule pabomoi

N3yueHnune cMenaHHOTO COeIMHEHMS PE3UCTOPOB.

W3mepenne  SIEKTPOABMXKYLIEH CHIIBI  HCTOYHMKA TOKAa W €ro  BHYTPEHHETO
COTIPOTHUBIICHUS.



Hab6nronenue anexrpomusa.

Me:xnpeamerHblie CBA3H

N3yuenne xypca ¢usuku 6a3zoBoro ypoBHs B 10 kiiacce OCymIECTBISICTCS C YYETOM
COJepXKATENbHBIX MEXIIPEIMETHBIX CBSi3eéd C KypcaMd MarTeMaTHKH, OWMOJIOTMH, XHUMUH,
reorpauu ¥ TEXHOJIOTHH.

Mescnpeomemnusie nouwsamus, CBS3aHHBIE C HM3YYCHHEM METOIOB HAYyYHOTO ITO3HAHHS:
sBIICHUE, HAy4YHBIH (akT, rumore3a, (Qu3uUeckas BEIWYWHA, 3aKOH, TEOpHs, HAOIIOJCHUE,
9KCHEPUMEHT, MOJIETUPOBaHUE, MOJEIIb, U3MEPEHUE.

Mamemamuxa: pelleHHMEe CHUCTEMbl YypaBHEHMM, JuHeWHas ¢QyHkuus, mnapaboa,
runepooia, ux rpaguKu U CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIIMH: CHHYC, KOCUHYC, TAHT€HC,
KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO, BEKTOPhl M MX MPOEKIUU Ha OCH
KOOP/IMHAT, CII0)KEHUE BEKTOPOB.

buonoeusn: Mexanuueckoe IBM)KEHUE B )KUBOM npupoje, 1udpgysus, ocMoc, Te1o00MeH
KUBBIX OPTraHU3MOB (BHJIBI TEIUIONEPEIau, TEIIJIOBOE PABHOBECHE), SJICKTPUUYECKHE SBJICHUS B
JKUBOM IPUPOJIE.

Xumus: TUCKpETHOE CTPOEHHE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBa,
MOJISIpHAsi Macca, TEIUIOBble CBOWMCTBA TBEPABIX TeJ, JKUAKOCTEH M TIa30B, 3JEKTpUUYECKUE
CBOWCTBA METAJJIOB, JICKTPOIUTHIECKAS TUCCOLUAIINS, TaTbBAHHUKA.

leoepaghus: BaxXHOCTH BO3lyXa, BETPHI, OapoOMeTp, TEPMOMET.

Texnonoeusa: npeoOpa3oBaHue ABMXKEHUI C UCIOIb30BAHUEM MEXAHU3MOB, YUET TPEHUS B
TEXHUKE, MOIIUIHUKH, HCIOJIb30BAHUWE 3aKOHA COXPAHEHUS HMMIIyJbca B TEXHHKE (pakeTa,
BOJIOMET W JIpyrue), IBUTaTellb BHYTPEHHETO CropaHWs, ImapoBas TypOuHa, OBITOBOM
XOJIOMIIBHHUK, KOHAUIIMOHEP, TEXHOJIOTUH TOJIYUYEHHsS] COBPEMEHHBIX MAaTE€pPHUaIoB, B TOM YHCIIE
HaHOMAaTEepHaJIOB, W  HAHOTEXHOJOIWMH,  OJEKTpoCTaTHYeCcKass  3allluTa,  3a3eMJICHUe
3JIEKTPONIPUOOPOB, KCEPOKC, CTPYHHBIH NpPUHTEp, 3JIEKTpOHArpeBareibHble MPUOOPHI,
AIIEKTPOOCBETUTEIBHBIE TPHOOPHI, TATHBAHUKA.

11 KUIIACC

Pa3nen 4. DaekTpoanHaMuKka

Tema 3. Maznumnoe none. I1eKmpomacHUMHAA UHOYKUUSA

IlocTossHHBIE MarHuThel. B3auMomelcTBHE IOCTOSHHBIX MAarHUTOB. MarHuTHoe IoIe.
Bekrop MarHuTHOM MHAYKUMH. [IpUHIMN Cyliepno3uiMy MarHUTHBIX NOJIEH. JIMHUKM MarHUTHON
uHAyKuuU. KapTiHa TUHUI MarHUTHON MHAYKIUHU TOJISl TOCTOSIHHBIX MAarHUTOB.

MarnuTtHoe 1osie IpOBOAHMKA ¢ TOKOM. KapThHa JMHMII MHIYKIMW MAarHUTHOTO IOJIS
JUIMHHOT'O IIPSIMOTO IIPOBOJHUKA U 3aMKHYTOI'O KOJBLEBOIO IPOBOJAHMKA, KATYIIKA C TOKOM.
OmneiT Opcrena. BzanMmopelicTBre MPOBOJHUKOB C TOKOM.

Cuna Amrmepa, €€ MOJlyJib U HallpaBJICHUE.

Cuna JlopeHma, €€ MOIynb W HampaBiieHHE. J[BMI)KEHHE 3apsyKeHHOM YacTHIbI B
OJTHOPOJTHOM MarHUTHOM moJie. PaGora cuisl Jlopenua.

SIBneHMe DIIEKTpOMAarHUTHOW MHAYKUIUHU. [lOTOK BeKTOpa MAarHUTHOM MHIYKIMH.
DIIEKTPOABMKYIIAsA CHJIA MHIYKIMHU. 3aKOH 3JIEKTPOMarHuTHOW HHAyKunu dapanes.

BuxpeBoe ayekTpuueckoe IMose. ONEKTPOJABMXKYIIas Cuila WHAYKIUU B IPOBOJHHUKE,
JBHKYILEMCS TIOCTYIIATEIbHO B OJTHOPOJHOM MarHMTHOM IIOJIE.

IIpaBuno Jlenna.

NHyKTUBHOCTD. SIBIIECHME CAMOMHIYKIIUU. DJIEKTPOABUKYIIAS CHUIa CAMOUHIYKIUH.



OHEeprusi MarHUTHOTO TOJISI KATYIIKU C TOKOM.

DNEKTPOMarHuTHOE IOJIE.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHUE: TIOCTOSHHBIE MArHUTHI,
3JIEKTPOMArHUThI, JIEKTPOJIBUTATEN b, YCKOPUTEIN JIEMEHTAPHBIX YaCTHUIl, MHIYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OmneiT DpcTena.

OTKJIOHEHHUE AJIEKTPOHHOTO MTy4YKa MAarHUTHBIM T1OJIEM.

JIvHUY MHIYKIMY MAarHUTHOTO MOJIA.

B3aumoneiicTBre IByX MPOBOJHUKOB C TOKOM.

Cuita Ammiepa.

[HerictBue cuiibl JIopeHIla Ha MOHBI JJIEKTPOJIUTA.

SIBiieHUE DNEKTPOMArHUTHOM UHAYKIUH.

IIpaBuiio Jlenna.

3aBUCUMOCTD 3JICKTPOABUKYIEH CHIIbI MHAYKIIMM OT CKOPOCTH M3MEHEHHS MarHUTHOTO
MOTOKa.

SIBneHne caMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, rabopamoprvie pabomoi

N3yuenne MarHuTHOTO TOJIsI KATYIIKA C TOKOM.

WccnenoBanue neicTBUS TOCTOSTHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue siBICHUS 3JIEKTPOMATHUTHON MHAYKIUH.

Pazpnen S. KoneGanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 3.1eKmMpoOMAzHUMHbIE KOJICOAHUA

KonebarenbHass cucrema. CBoOojgHbIe MexaHMuYeckue KosebaHus. ['apmoHMueckue
kosebanus. Ilepumon, wactora, amrmumryna u  ¢asa kosnebanuil. IIpyKUHHBI MasTHUK.
MaremaTrueckuii MasTHUK. YpaBHEHHE TapMOHMUYECKHUX Kojebanui. [IpeBpaiienue sHepruu
IIPU TAPMOHUYECKHUX KOJIEOaHUX.

Konebarenbuplif koHTyp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAaHUS B UACATBHOM
KoJIeOAaTeIbHOM KOHType. AHAJIOrMs MEXIy MEXaHWYeCKMMU M 3JIEKTPOMarHUTHBIMU
koneOanusMu. @opmyna TomcoHa. 3akOH COXpaHEHHUS! SHEPTUU B UICAIBHOM KOJeOaTeIbHOM
KOHTYpE.

[TpencraBienue o 3aTyxamomux KojeOaHUsIX. BbIHY)XeHHblE MeXaHMUYECKHE KOJeOaHus.
Pe3onanc. BeiHyX/1eHHBIE 3JIEKTPOMAarHUTHbIE KOJIeOaHMUs.

[TepemennbIil Tok. CUHYCOMIAIbHBIA NEPEMEHHBI TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMITTUTYAHOE U IEHCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIPSKEHUSI.

Tpancopmarop. [IpousBoacTBo, mepemaya W NOTPEOJIEHUE 3IIEKTPUUECKOW HHEPTHUU.
OKOJIOTUYECKME PUCKM TpU IPOU3BOJACTBE AIEKTpodHepruu. KynbTypa wucnonb3oBaHUS
AIIEKTPOIHEPTUU B TOBCEIHEBHOM JKU3HHU.

TexHu4eckne yCTpOMCTBA M MNPAKTUYECKOE TPHUMEHEHHE: DSIJIEKTPUYECKHH 3BOHOK,
TreHepaTop MEPEMEHHOr0 TOKA, JINHUU JIEKTpoIIepeiad.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KosieOaTeNbHOM cCUCTeMbI (IPYKUHHBIN WM MaTeMaTHYeCKUn
MasITHHK).

Habmonenue 3aTyxaronmx Koyiebanui.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJIEOaHUIA.

Hab6nronenue pezonanca.



CB0OOHBIC PTIEKTPOMArHUTHBIC KOJICOAHUSI.

OcuusnorpamMmel  (3aBUCUMOCTH  CHJIBI  TOKAa M HANpsDKEHUsT OT BPEMEHM) IS
AIIEKTPOMATHUTHBIX KOJICOAHHIA.

Pe3onanc npu mocienoBaTeIbHOM COCIMHEHUU PE3UCTOPA, KATYIIKHM WHIYKTUBHOCTH W
KOHJICHCATOpA.

Mogenb IMHAN 3IEKTPOIIepeSadH.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomuol

HccnenoBanue 3aBUCMMOCTH MEpUOJa MAJIBIX KOJeOaHW rpy3a Ha HUTH OT JJIUHBI HUTH U
Macchbl rpysa.

HccnenoBanne nNEepeMEHHOTO TOKa B IENM M3 I[OCJIEIOBATEIBbHO COCIUHEHHBIX
KOH/JIEHCATOPa, KaTYIIKA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpoOMaCHUMHbBLE B0JIHbL

MexaHudeckue BOJHBI, YCIOBUs pacnupoctpaneHus. [lepuoa. CkopocTs pactpocTpaHEHUs
U januHa BoONHBL [lomepeunble W mponmosbHBIE BONMHBL MHTepdepeHmus u mudpaxius
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHbIE BOJHBL. YCJIOBHS M3JIyYEHUs 3JIEKTPOMArHUTHBIX BOJH. B3anmuas
opueHranus BektopoB E, B, V B snexkrpomarautHOl BOjHE. CBOMCTBAa 3JEKTPOMArHUTHBIX
BOJIH: OTpPaXXCHHE, MPEJIOMIICHUE, TMosipu3anus, audpaknus, wuHtepdeperims. CKOpocTh
3JIEKTPOMAarHUTHBIX BOJIH.

[IIxana smeKTpoMarHuTHHIX BOJH. [IprMEHEHHE AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE M
OBITY.

IIpuHIMIIBI paInoOCBA3H U TeleBUAeHU. Pannonokanusi.

DJIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYIKAIOILIEH Cpebl.

TexHuueckue ycTpouWCTBa U NPAKTUYECKOE NMPUMEHEHHE: MY3bIKAJIbHbIE HWHCTPYMEHTHI,
VIBTPa3BYKOBas JIMarHOCTHKA B TEXHHUKE W MEIUIIMHE, pajap, PaauoONpUEMHUK, TEIEBHU30D,
anTeHHa, Teneon, CBU-meusb.

Llemoncmpayuu

OO0pa3oBaHue U pacpOCTpaHEHUE TOMEPEUHBIX U MPOIOJIbHBIX BOJH.

Konebmromieecs Te10 Kak KICTOYHUK 3BYKA.

HabGmonenue oTpakeHus U MPEIOMIIEHUS MEXaHUYECKUX BOJIH.

Habmronenue natepdepeHny u AuQpakini MEXaHMIeCKUX BOJH.

3BYKOBOH pE30HAHC.

HaGmronenue cBsi3M TPOMKOCTHM 3BYKa M BBICOTBI TOHA C aMIUIUTYIOM M YacTOTOM
KoJIeOaHui.

HccnenoBanne  CBOMCTB — DJIGKTPOMArHUTHBIX — BOJIH:  OTpPaKEHHUE, MPEIOMIICHUE,
nosnsipu3anus, 1udpakuus, HHTephepeHIIns.

Tema 3. Onmuka

['eomerpuyeckas ontuka. [IpsmonuHeitHOe pacipocTpaHEeHHEe CBETa B OAHOPOJIHON Cpejie.
JIyud cBera. ToUeUHBII UICTOYHUK CBETA.

OtpakeHue cBeTa. 3aKOHBI OTpaxeHus cBeTa. [locTpoeHne H300pakeHUN B TIIOCKOM
3epKaie.

[Ipenomnenne cBera. 3aKkOHBI TpEJIOMIICHHS CBeTa. AOCONIOTHBIM  TMOKa3aTeib
npenomieHus. [lonHoe BHyTpeHHee oTpaxeHue. IIpenenbHbIi yron MOJHOTO BHYTPEHHETO
OTPAXKEHUS.

Jucnepcus ceeta. CroxxHbli cocTaB 6enoro ceera. LIBer.



ColOuparonue W paccewBaromue JUH3bL. ToHkas mauH3a. DOKycHOE paccTosHUE U
ONTHYECKasl CHla TOHKOM JMUH3BL. [locTpoeHune n3odpakeHuil B COOMpAIOINX U pacCEUBAIOIINX
nuH3ax. QopMyIIa TOHKOM JIMH3BIL. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenenbl IpUMEHUMOCTH F€OMETPUYECKOM ONTHUKH.

BonnoBas ontuka. Wutepdepenius cBera. KorepeHTHble MCTOYHHKHU. Y CJIOBUA
HaOJI0IeHNST MAKCUMYMOB U MUHUMYMOB B MHTEP()EPEHIMOHHON KapTUHE OT JIBYX CHH(A3HBIX
KOT'€pEHTHBIX UCTOUHUKOB.

Hudpakmus cBera. [udpaxuuonnas pemérka. YcioBue HaOMIOACHUS —TJIABHBIX
MaKCHMYMOB IIpH MaJICHUU MOHOXPOMAaTUYECKOTO CBETa Ha NU(PPAKIIMOHHYIO PEIIETKY.

ITonspuszanus ceera.

TexHudeckue YCTpOWCTBAa M TPAKTHYECKOE IMPUMEHEHHE: OYKHM, JIiyna, (oToammapar,
MPOSKIMOHHBIA ammapar, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAsl ONTHKA, AU(PpaKIMOHHAS
pemeTKa, NOJIIPOUI.

Jlemoncmpayuu

[TpsimonuHeHOE pacHpocTpaHEHUE, OTpakeHHWE U MperoMieHHe cBeTa. OnTudeckue
IpUOOPHI.

[TonHoe BHyTpeHHEe oTpaxkeHue. Mojieiab CBETOBOAA.

HccnenoBanue cBONCTB N300pakeHU B JTMH3AX.

Mopenu MEUKpOCKOIa, TEJIECKOIIA.

Hab6nronenue naTeppEpeHITNN CBETA.

Hab6nronenue nudpakuuu cBera.

HabGmonenue qucnepcuu certa.

[TosryueHue cekTpa ¢ MOMOIIbIO PU3MBI.

[Tomyuenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Habmroenue nomisipuszanuu cBeTa.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

W3mepenue nokasaresns IpeJoMIIEHUS CTEKIIA.

HccnenoBanue CBOWCTB M300paKeHUH B JIMH3AX.

HaGnronenue nucrnepcuu cBeTa.

Pa3nen 6. OcHOBBI crIeUAIBHOW TEOPUH OTHOCUTEJIBLHOCTH
['paHuibl TPUMEHMMOCTH KIJIACCMUYECKOW MeXaHWUKHU. [locTynaTel crnenuanbHOM Teopuu
OTHOCHUTEJIbHOCTH: HMHBApPUAHTHOCTb MOJYJIS CKOPOCTH CB€Ta B BakKyyme, MPUHUUI
OTHOCHUTEIILHOCTH DUHINTEHHA.
OTHOCUTENHHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH M COKpAIllEHNE JJTUHBI.
DHeprusi U UMITYJIbC PEISATUBUCTCKOMN YaCTULIBI.
CBs13b MaccChl ¢ SHEPTUEN U UMITYILCOM PEISTUBUCTCKOMN YaCTULIBI. DHEPIHs OKOSI.

Pa3zpnen 7. KBanToBas pusuka
Tema 1. Dnemenmul KGAHMOGOI ONMUKU
®otonbl. Dopmyna [Tnanka cBsA3u 3HEpruu HOTOHA C €ro YaCTOTOH. DHEPTHsl U UMITYJIbC
dboToHa.
OtkpeiTne u wuccienaoBanne (oroaddexra. Ombitet A. I. CromeroBa. 3aKOHBI
dorosddexra. YpaBuenue DitHmreiina s Gpororddexra. «KpacHas rpanuna» gorosdpdexra.
Hasnenue ceera. OnbitTel [1. H. JIeOenena.
XHUMHYECKOE IEHCTBUE CBETA.



TexHuueckue yCTpoiiCTBaA M NpaKTHUECKOE NpUMEHeHHe: (poTodnaemMeHT, (OTOAATUHUK,
CoJTHeYHas OaTapesi, CBETOUO/I.

Llemoncmpayuu

®dotor(hdeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.
HccnenoBanue 3akoHOB BHemHeETo Gotodddexra.
Cseroauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. Onwitel Pesepdopaa mo paccessHuto o -uactui. [lnmanerapHas
mogens atoMa. Iloctynarel bopa. U3nyuenue u nornomenue GOTOHOB NpU MEPEXOe aToma ¢
OJIHOTO YpOBHSl BSHepruum Ha Japyro. Buasl cnektpoB. CHeKkTp YpOBHEH BSHEprud aToma
BOZIOPOZA.

BosHoBbie cBoiicTBa yactull. Bonuel ae bpoitnsa. KopnyckyasipHO-BOTHOBOW JTyaau3M.

CroHTaHHOE U BBIHY)KJIEHHOE U3JIyUEHUE.

TexHudyeckne yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHHWE: CIEKTPaJbHbIM AaHAIN3
(criekTpockoI), Ja3ep, KBAHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu

Monens onbita Pesepdopra.

Omnpenenenue JUIMHbBI BOJIHBI J1a3epa.

HaOnronenue nuHeyaThIX CIEKTPOB U3ITyYEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

Hab6nronenue nuHeyaToro crexkrpa.

Tema 3. Amomnoe aopo

OKCHEpUMEHTBI,  JIOKa3bIBAIOLIUE  CJIOXHOCTb  CTPOEGHHA  sjpa. OtkpbiTHE
paaroakTuBHOCTH. OnbITE Pezepdopaa no onpeneneHno cocraBa paaAuoakKTUBHOIO U3JIyUEHUS.
CsaoiicTBa anbda-, 6era-, raMma-u3nydeHus. BiusHue paguoakTUBHOCTH HA KUBbIE OPraHU3MBI.

OtkpbiTHEe TpoTOHa W HeWTpoHa. HykionHas mopnens siapa ['eifsenOepra—lBaHeHKoO.
3apsn sapa. MaccoBoe uuciio siapa. M30Tonsl.

Anbda-pacniaa. DIEKTPOHHBIA W MO3UTPOHHBIM Oera-pacnaa. ['amma-uznydeHue. 3aKoH
PaauoOaKTUBHOIO pacIaja.

OHeprust cBSI3M HYKJIOHOB B sizipe. SnepHble cuiibl. JledekT Macchl spa.

Snepusle peakuuu. [lenenue u CUHTES AIED.

Anepuuiii  peakrop. TepmosiaepHblii cuHTe3. IIpoGneMbl M NEpCHEKTHUBHI  SACPHOU
HHEPreTUKHU. DKOJIOTUYECKUE aCTIEKThI SACPHON SHEPTreTHKU.

OnemeHTapHble YacTULIBI. OTKpPBITHE TO3UTPOHA.

Metobl HaOMIOIEHNUS U PETUCTPALIMH HIEMEHTAPHBIX YACTHII.

dyHIaMEHTAIbHBIE B3aUMOICUCTBHS. ENMHCTBO (pr3nyeckoit KapTUHBI MUpPA.

TexHUYECKHE YCTPOWCTBA M NMPAKTHUYECKOE MPUMEHEHHUE: J03UMeTp, kamepa BuibcoHa,
SJIepHBIN peakTop, aToMHasi Obomoa.

Jlemoncmpayuu

CuéTunK MOHMU3UPYIOIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol
HccnenoBanue TpeKOB YacTHI] (110 TOTOBBIM (oTorpadusim).

Paspnen 8. DiieMeHTBHI ACTPOHOMUM U ACTPOPU3MKH



Otanbl  pa3BUTHS  acTpoHOMuHU. [IpuknagHOoe W MHPOBO33PEHUECKOE 3HAUCHHUE
ACTPOHOMHUH.

Bup 38é3nH0r0 HebOa. Co3Be3nus, sipKue 3BE3/bI, IJIAHETHI, UX BUANMOE JBIKEHUE.

Conneynas cucrtema.

Counnine. ConHeuyHas akTUBHOCTh. Mcrtounuk sHeprunm CosiHIIa W 3BE3A. 3BE3NBI, UX
OCHOBHBIE XapaKTEPUCTUKHU. Jluarpamma «CHEKTpaJbHBIA KJIacC — CBETUMOCTBY. 3BE3/bI
[JIaBHOM TOCJEN0BAaTENIbHOCTH. 3aBUCHUMOCTh «Macca — CBETUMOCTb» JUIsl 3BE3[ IJIaBHOU
MOCJIEIOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue 3BE3a. CoOBpPEMEHHBIE MPEACTABICHUS O
MIPOUCXO0KIEHUH U 3BOIoUMH CoJIHLA U 3BE3/. DTalbl )KU3HU 3BE3.

Mineunsiii [Tyts — Hamia I'anaktuka. [lonoxxenue u nemwxenue Connua B ['anaktuke. Turbl
rajakTuk. Paguoranaktuky U kBazapsl. UEpHbIE ABIPEI B SAPAX TATAKTHK.

Bcenennas. Pacmupenue Bceenennoit. 3akon Xa06ma. PaszOeranme ramaktuk. Teopus
Bonwuioro B3peiBa. PennkroBoe nznydeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie npodiaemMbl aCTpOHOMUH.

Yuenuueckue nabnooenus

HabmroieHust HeBOOPYKEHHBIM TJ1a30M C UCMOJIb30BAaHUEM KOMIIBIOTEPHBIX MPHIOKEHUN
JUTSL OTIPEICIICHUS TTOJIOKEHHUS HEOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/Us
CeBepHOro noymapus u sipkue 3BE3/1bI.

Habmonenus B Teneckon Jlynsl, manet, Mneunoro Ilyrtu.

O0o0marmniee noBTOpeHne

Ponp ¢u3uku w acTpoHOMHHM B 3KOHOMHYECKOW, TEXHOJOTHYECKOW, COIUAIBHON W
THYECKOH cdepax OeATeTbHOCTH YelIOBEKa, poiib M MecTo (U3WKH M aCTPOHOMHH B
COBPEMEHHOM Hay4yHOW KapTUHE MHpa, POJb (UINYECKON Teopud B (OPMHUPOBAHUU
MpeJICTaBICHU 0 (U3NYECKOM KapTUHE MUPA, MECTO (PU3UUECKON KapTHHBI MUpPA B 001IEM PsITy
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEACTABIECHUIN O IPUPOIE.

Me:xnpeameTHbie CBS3U

N3yuenne kypca ¢usuku 6a3oBoro ypoBHs B 11 kilacce ocymiecTBIseTcs ¢ Y4ETOM
COJIEpKATENbHBIX MEXIIPEIMETHBIX CBA3€H C KypcamMH MaTeMaTUKH, OWOJIOTUH, XUMHH,
reorpadyu U TEXHOJIOTHH.

Meowcnpeomemnuvle nonsimusi, CBS3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO IO3HAHUS:
SBIIEHUE, Hay4YHBIH (hakT, rumore3a, (Qu3MUeckas BEIUYUHA, 3aKOH, TEOpHs, HAOIIOACHUE,
AKCIIEPUMEHT, MOACIUPOBAHUE, MOJIENb, UBMEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYecKue (YHKIMH: CHHYC,
KOCHUHYC, TAHI€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOKIECTBO, BEKTOPbHI M HX
MPOEKIIMA Ha OCH KOOPAMHAT, CIOKEHUE BEKTOPOB, MPOM3BOAHBIE AIEMEHTAPHBIX (DYHKIIUH,
MpU3HAKU 0100 TPEYTOIbHUKOB, OTPEIeNIeHUe TUIOIIAIU TUIOCKUX QUTyp U 00bEMa Tel.

buonocusa: »nextpuyeckue SBICHUS B JKUBOW MIpUpojie, KojeOaTenbHbIE IBUKEHUS B
KUBOW TPUPOJIC, ONTHUYCCKUE SIBJICHUS B KUBOW MPHUPOJE, NEHUCTBHE pPaJUalMK Ha >KUBHIC
OpTaHU3MBI.

Xumusi: CTpoeHME aTOMOB W MOJIEKYJ, KPHUCTAJUIMYECKash CTPYKTypa TBEPHABIX Tell,
MeXaHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOM peIETKH, CIIEKTPAIbHbIN aHAIH3.

l'eocpaghus: marHuTHBIE TONIIOCA 3€MJTH, 3aJIEKH MAarHUTHBIX PyZ, (poTochEéMKa 3eMHOI
MOBEPXHOCTH, MPEACKA3aHNE 3EMIIETPSACEHUM.



Texnonozus: TAHAN DJIEKTpOIEpesad, TeHEpaTop MEPEMEHHOIO TOKA, dJIEKTPOJABUTATEIb,
UHAYKIMOHHAs TeYb, pajap, paauoNpHEMHUK, TeJNEeBU30p, aHTeHHA, Tenedon, CBY-meus,
NPOCKIIMOHHBIN armapar, BOJIOKOHHAsI ONITHKA, COJTHEYHAas OaTapest.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

OcBoenne yueOHOro mnpeamera «Dusmka» Ha ypoBHE CpeaHero o0Iiero odpazoBaHUs
(6a30BBIi  ypOBEHB) JIOJDKHO  OOECIEYHUTHh  JOCTHXKCHHE  CICIYIOIIMX  JIMYHOCTHBIX,
MeETaIpeMETHBIX U IPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIHTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JInaHOCTHBIE PE3yJbTaThl OCBOEHHUS yueOHOro mpeamera «Pu3nKa» AOHKHBI OTPaXKaThb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIUXCsl PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEH
MO3UIMEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpHUEHTAIMi, TO3UTHUBHBIX BHYTPEHHUX
yOeXJAeHUI, COOTBETCTBYIOUIMX TPAJAUIMOHHBIM LIEHHOCTSIM  POCCHIICKOro  0OIecTBa,
paciiMpeHye >KU3HEHHOTO OIbITa U ONbITa AESITENBHOCTH B IPOILIECCE PeaTu3allid OCHOBHBIX
HAIPaBIICHUH BOCIIUTATEIFHOMN JICATCILHOCTH, B TOM YHCJIC B YACTH:

1) rpa:k1aHCcKOro BOCIIUTAHUS:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM MO3UIUU  OOYYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O YJIEeHa POCCUKCKOTO OOIIECTBA;

NPUHITHE TPATUIIMOHHBIX OOIICYSIIOBEYCCKUX TYMAHUCTHYCCKHX M JEMOKPATUYCCKHX
IICHHOCTEIA;

TOTOBHOCTb BECTH COBMECTHYIO NESTEIBHOCTh B HHTEpEcax TIpakJaHCKOTO OOIIecTBa,
y4acTBOBAaTh B CAMOYIPABICHUH B 00pa30BaTeIbHON OpraHU3aIuy;

YMCHHE B3aWMOJICHCTBOBATh C COIMAIBHBIMH WHCTHTYTAMH B COOTBETCTBUHM C HX
(GYHKIUSMU ¥ Ha3HAUYCHUEM;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM NESTENbHOCTH;

2) NATPHOTHYECKOT0 BOCTIUTAHUS

c(OpMUPOBAHHOCTh POCCUMCKON I'paX/1aHCKON UIEHTUYHOCTH, TATPHOTU3MA;

[IEHHOCTHOE OTHOIIGHHWE K TOCYAapCTBEHHBIM CHMBOJIAM, JOCTH)KCHHUSM POCCHUCKHIX
yu€HBIX B 007acTH (GU3UKU U TEXHUKU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

c(hOpPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHYECKOTO TIOBEICHUS;

CIIOCOOHOCTH OICHMBATh CUTYAITUIO M NIPUHAMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYICH
Ha MOpaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCIIE B IEATEIHHOCTH YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAYyIIETro;

4) 3¢TEeTHYECKOT0 BOCIIMTAHUSI:

ACTETHYECKOE OTHOIICHHE K MHUPY, BKIIIOUasi 3CTETUKY HAyIHOTO TBOPYECTBA, MPUCYIIETO
¢du3nveckoil Hayke;

5) Tpy10BOT0 BOCIUTAHUS

UHTEpeC K pa3uuHbiM chepaM MpOoPeCcCHOHATBHOW JCSITEILHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (HU3MKOM W TEXHHWKOW, YMEHHE COBEpIIaTh OCO3HAHHBIM BBHIOOP Oymymien
npodeccuu U peann30BbIBATE COOCTBEHHBIC KU3HEHHBIC TUTAHBI;

TOTOBHOCTb M CIOCOOHOCTHh K 00pa30BaHUIO M caMO00pa3oBaHUIO B o0nacTu (pU3UKK Ha
MPOTSKEHUH BCEU KU3HU,

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

c(OPMUPOBAHHOCTh JKOJIOTUYECKOW KYIbTYpPBl, OCO3HAHHE TJIOOAIBHOTO XapakTepa
HKOJIOTUYECKUX MPOOIIeM;



MJJAHUPOBAHUE M OCYIIECTBIICHUE JCHCTBHII B OKPYXKAIOIIEH Cpele Ha OCHOBE 3HAHMS
LeJIeld YCTOMYMBOIO Pa3BUTHUS YEJIOBEYECTBA;

pacHIMpEeHHe OMbITa JEATEIbHOCTH HSKOJIOTMYECKOW HAIpaBICHHOCTH Ha OCHOBE
UMEIOLINXCS 3HAHUN 10 (pusmKe;

7) IEHHOCTH HAYYHOr'0 MO3HAHUS:

c()OPMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;

OCO3HaHHE IIEHHOCTU HAYYHOH JIeATENbHOCTH, TOTOBHOCTh B IPOIECCe M3YUCHUS (PU3UKU
OCYLIECTBIISATh MPOEKTHYIO U UCCIEN0BATENbCKYIO IESITENIbHOCTh MHIUBUAYAIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJbHbIE y4eOHbIe JeiicCTBUS
Bba3zoBble Jioruyeckue eiicTBUS:

CaMOCTOSITENILHO (DOPMYJITMPOBaTh M aKTYyalU3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPEACIIATh LENU AeSTeIbHOCTH, 33]aBaTh MapaMeTphl U KPUTEPUH UX TOCTHKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M POTUBOPEUHS B PACCMAaTPUBAEMbBIX (PU3NYECKUX SBICHUSX;

pa3pabarhIBaTh TUIAH PEHICHUS MPOOIEMBI ¢ YIETOM aHAIM3a UMEIONIUXCS MaTePUATBHBIX
Y HEMaTepHAIbHBIX PECYPCOB;

BHOCUTbh KOPPEKTUBBI B JESATEIBHOCTh, OLICHWBATHh COOTBETCTBHUE PE3YJIHTATOB LEISIM,
OILICHUBATh PUCKU MOCIEICTBUN ACSITETbHOCTH;

KOOPJMHUPOBATh U BBIIOJHATH PA0OTy B YCIOBUSAX PEAIBHOr0, BHUPTYAIbHOTO |
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BHBaTh KPEATUBHOE MBITIICHUE TPU PEIICHUH KU3HEHHBIX TTPOOJIeM.

ba3zoBble ucciieqoBaTe/bCKHeE 1eHCTBUSA

BJIQ/IETh HAyYHOW TEPMUHOJIOTHEN, KIIOYEBBIMU TMOHATUSAMHU W MeToAamu (pu3mdeckoi
HAyKH;

BIIAJICTh HaBBIKAMHU YYEOHO-HCCIIEOBATEIBCKON M MPOEKTHOM NEATETbHOCTH B OOJACTH
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TIOMCKY METOJIOB PEIICHUs 3a/1a4
bu3nYECKOro coAepKaHus, MPUMEHEHHUIO Pa3TUYHBIX METO/I0B TTO3HAHMS,

BIIAJICTh BHUJAMH JCSATEIHHOCTH 1O TOJYYEHHIO HOBOTO 3HAHUsS, €r0 HMHTEpIIpETaIuH,
npeoOpa3oBaHUI0 U TPUMEHEHUIO B PA3IMYHBIX Y4YEOHBIX CHUTYallUsIX, B TOM 4YHUCIE TMPHU
CO3aHUU YUEOHBIX MMPOEKTOB B 00JIACTH (PU3UKH;

BBISIBJIATh NPUYMHHO-CIIEICTBEHHBIE CBSI3W M aKTyallM3UpOBATh 3aJady, BbIABUTATh
TUTIOTE3y €€ peIIeHUs,, HaXOIUTh apryMEHTBhI IS JI0KAa3aTeIhCTBA CBOUX YTBEPKICHUI,
3a/1aBaTh apaMeTPhl U KPUTEPHUH PEIICHUS;

aHAJIM3UPOBATh IMOJYYEHHbIE B XOJI€ pEUIeHUS 3aJaud pe3yiabTaThl, KPUTHYECKU
OIICHUBATbH UX JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBHSIX;

CTaBUTh U (POPMYIHpPOBATH COOCTBEHHBIE 33a/J]a4d B OOpPa30BATEIHHOM ACSITEIBHOCTH, B
TOM YHCJIC TIPU U3YICHUH (PU3HKH;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh IPUOOPETEHHBII OIIBIT;

YMETh NMEPEHOCUTH 3HaHUS 10 (PU3HMKE B MPAKTHUECKYIO 00IaCTh KU3HEACITEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC UJIEH, TIPEJIaraTh OPUTHHAIBHBIC TTOAXObI U PEIICHHUS;

CTaBUTh MPOOIEMBI U 33]1a4H, TOMYCKAIOIINE AThTePHATUBHBIC PEIICHUS.



PatGora ¢ undopmaunmeii:

BJIaACTb HABLIKAMHU ITOJTYUYCHUA I/IH(bOpMaI_[I/II/I (bI/IBI/I‘IeCKOI‘O COACPpIKaHNA U3 MCTOYHHUKOB
pa3HBIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBJISATh IIOMCK, aHAJM3, CHUCTEMAaTHU3alUi0 U
MHTEPIIPETALNIO UH(POPMALIUK Pa3IMYHBIX BUAOB U (HOPM MPE/ICTABICHHUS,

OLICHUBATh JOCTOBEPHOCTH MH(OPMALIHH;

HCIIOJIB30BAaTh CpCACTBA I/IH(I)OpMaLII/IOHHbIX U KOMMYHHUKAIIHMOHHBIX TEXHOJIOTUHA B
pPCIICHUN KOTHUTHUBHBIX, KOMMYHHKATHUBHBIX W OPraHU3allMOHHBIX 3ala4d C CO6JHOI[CHI/ICM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30IaCHOCTH, TUTHEHBI, pecypcocOepekeHus, MPaBOBBIX U
STUYECKUX HOPM, HOPM HUH(OPMALIMOHHON O€30MacCHOCTH;

CO3MaBaTh TEKCTHl (U3NYECKOTO COACPKAHWS B paslIudHbIX Qopmarax ¢ y4ETom
Ha3HAueHUs MWHPOPMALMU W LEJIEBOM ayAUTOpUH, BBIOMpaAs ONTUMAIBHYIO (GOpPMY
MPEJICTABICHUS U BU3YaIH3AIIH.

KoMMmyHHnKaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUA:

OCYILIECTBIIATH OOIIEHUE HA YpoKaX (PU3UKHU U BO BHE-YPOUHOU JESATEIbHOCTH;

pacro3HaBaTh MPEANOCHIIKA KOHMIUKTHBIX CUTYAllMi U CMSTYaTh KOH(IUKTHI;

pPa3BEPHYTO M JIOTMYHO M3J1ararb CBOK TOUKY 3pPEHHUSl C HCIOJb30BAHUEM SI3BIKOBBIX
CPEACTB;

[OHMMATh U UCIOJIb30BaTh IPEUMYIIECTBA KOMAHIHON U MHAUBUAYAIbHON padOThI;

BBIOMpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBHIl C y4y€TOM OOIIMX HWHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0ro 4jeHa KOJIEKTUBA;

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHW30BbIBaTh M KOOPJIMHUPOBATH
JICUCTBUA 1O €€ JOCTMIKEHHIO: COCTAaBJIATH IUIAH JEHUCTBUM, pPACHPENCNIATh POIU C Y4ETOM
MHEHUH Y4aCTHUKOB, 00CY>KIaTh pe3yJbTaThl COBMECTHOU pabOTHI;

OIICHMBATh KaYECTBO CBOETO BKJIaJa U KaXXJAOT0 YYaCTHHKA KOMaHbl B OOLIUH pe3ylbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npejyiaraTb HOBbIE IPOEKTHI, OLICHUBATh WAECH C IMO3ULMU HOBU3HBI, OPUTHMHAIBLHOCTH,
MPaKTUYECKOW 3HAUUMOCTH;

OCYILECTBIIAATh TO3UTHBHOE CTPATETMYECKOE TIOBEJEHUE B PA3IMUHBIX CHUTYyalMsX,
HPOSBIISATH TBOPYECTBO U BOOOpAKEHUE, ObITH MHUIIMATHBHBIM.

PeryasituBHbIe yHHBepcaJbHbIe y4eOHbIE 1eiCTBUSA
Camoopranusanus:
CaMOCTOSITENIbHO OCYILECTBISATh MO3HABATENIbHYIO JESATENIBHOCTh B 00JacTu (PU3MKU U
ACTPOHOMUH, BBISIBIISITH TPOOJIEMBI, CTaBUTh U ()OPMYIUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIBHO COCTABJIATH IUIAH PELICHHUS PAcu€THBIX M KAYECTBEHHBIX 3a]ad, IUIaH
BBITIOJIHEHUS] TMPAKTHYECKOM paboThl ¢ y4ETOM MMEIOUIMXCS PEecypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEAITOYTECHHI;
JTaBaTh OLIEHKY HOBBIM CUTYaI[UsIM;
pacuIMpsATh paMKH Y4eOHOT0 IIpeMEeTa Ha OCHOBE JIMUHBIX MPENNOYTSHUH;
JienaTh OCO3HAaHHBIN BBIOOpP, apryMEHTHPOBaTh €ro, Oparth Ha ce0s OTBETCTBEHHOCTH 3a
pelieHue;
OILICHUBATh MPUOOPETEHHBIN OTIBIT;
CHOCOOCTBOBaTh (POPMHUPOBAHUIO U MPOSABICHHUIO JSPYAULIUU B 00JacTu (U3MKH,
MOCTOSIHHO IMOBBIIIATH CBOM 00pa30BaTeIbHBIN U KyJIbTYPHBII YPOBEHb.
CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJJIEKT:



JlaBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTUBBI B JIE€ATEIBHOCTh, OLICHUBATh
COOTBETCTBUE PE3YJIBTATOB LENAM;

BJIQJICTh HAaBBIKAMH MO3HABATEIBHON pe(hICKCUU KaK OCO3HAHUSI COBEPIAEMbIX JCHCTBUN
Y MBICIIUTEIIbHBIX IPOIIECCOB, UX PE3YJIBTATOB U OCHOBAHUM;

UCIIOJIb30BaTh MPUEMBI pedIeKCHH JIJIs OLIEHKU CUTYallid, BEIOOpa BEPHOTO PEIICHUS;

YMETh OLICHUBATH PUCKH U CBOEBPEMEHHO IPUHUMATH PEIICHUS 110 UX CHUKEHHUIO;

MIPUHUMATh MOTHUBBI U QpTYMEHTBI JPYTUX [IPU aHAIIA3E PE3YIIBTATOB JIEATEIbHOCTH;

MPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

[IPUHUMATh MOTUBBI U apIyMEHTBI APYTUX MIPU aHAIU3€ PE3YJIBTATOB JEATEIbHOCTH;

MpU3HABaTh CBOE MPABO U MIPABO APYTUX HA OMIUOKH.

B nmporiecce qocTrKeHHS THYHOCTHBIX PE3yIbTaTOB OCBOCHUS MIPOTPAMMEI IO (DHU3UKE ISt
YPOBHSI CpeAHero oluiero oopa3oBaHus y OOy4arOlUXCsS COBEPIICHCTBYETCS SMOIMOHAIbHBIN
UHTEJJIEKT, MPEANoaraonuil chopMUPOBaHHOCTD:

CaMOCO3HAHUS, BKJIFOYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE AMOIMOHAIBHOE COCTOSIHUE,
BUJICTh HAMPABJICHHSI PA3BUTHS COOCTBEHHOM SMOIIMOHAIBHON Cephl, OBITh YBEPEHHBIM B ce0¢;

CaMOpETyJIMPOBaHUS, BKJIFOYAIOLIET O CaMOKOHTPOJIb, yMEHUE MIPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJIEHUE, CIOCOOHOCTh aJaNTHPOBATHCS K HSMOIMOHAIBHBIM
WU3MEHEHUSIM U TIPOSIBIISTH THOKOCTh, OBITH OTKPBITHIM HOBOMY;,

BHYTPEHHEN MOTHBALIMM, BKJIIOYAOLIECH CTPEMJICHUE K JOCTHMKEHHUIO €M MU YCIEXY,
ONTUMU3M, UHUIIMATUBHOCTb, YMEHUE JE€HCTBOBATh UCXO/S U3 CBOMX BO3MOXKHOCTEH;

SMIATHH, BKIIOYAIONIEH CIOCOOHOCTh MOHMMATh AMOLMOHAIBHOE COCTOSHHUE APYTUX,
YUUTBIBATH €T0 MPH OCYIIECTBICHUH OOIICHUS, CTOCOOHOCTh K COUYBCTBHUIO U CONIEPEIKNBAHUIO,

COIIMAIbHBIX HABBIKOB, BKJIIOYAIOUIUX CIIOCOOHOCTH BBICTPAUBAaTh OTHOIICHUS C JPYTHMHU
JIOJIbMU, 3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3peaTh KOHGIUKTHL.

MHNPEAMETHBIE PE3YJIbTATHBI

K xonny oOyuenus B 10 kJacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE JOJIKHBI
oTpaxaTb cHOPMHUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:

JEMOHCTPHUPOBATh Ha MPUMEpax poJib U MeCTo (U3UKH B (OPMUPOBAHUU COBPEMEHHOU
Hay4YHOM KapTUHBI MHPA, B Pa3BUTUU COBPEMEHHON TEXHUKH U TE€XHOJOTHUM, B MPAKTUUYECKOU
NeITeILHOCTH JIFOIEH;

YUYUTHIBATh TPAHUIIBl TPUMEHEHHUS M3YyYEHHBIX (U3UYECKUX MOJENe: MaTepHualbHas
TOYKa, MHEpIUAIbHAsI CHCTeMa OTCYETa, aOCOMIOTHO TBEPIOE TENO, UACATbHBINA Ta3, MOIEIU
CTPOEHHUSI Ta30B, KUJIKOCTEH M TBEPABIX TEJ, TOUCUHBIH AIEKTPUUECKUH 3aps] NpH pelICHUU
dbu3nYecKux 3a1a4;

pacrio3HaBaTh (U3MYECKHE SBIEHUs (ITPOLECCh) M OOBSCHATH MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJISPHO-KUHETUYECKON TEOpUM CTPOEHUS BEIIECTBA M AJIEKTPOJMHAMUKHU:
paBHOMEpPHOE U PaBHOYCKOPEHHOE TPSMOJMHEWHOE [BIKEHHE, CBOOOJHOE TaJeHUE Tell,
JIBIDKCHHE TIO OKPY)XHOCTH, WHEpPIHMs, B3aumMojeicTBue Tei, auddy3us, OpoyHOBCKOE
JBIDKCHHUE, CTPOCHHUE JKUIKOCTEH M TBEPIBIX TeEJ, M3MEHEHHE 00BhEMa TeNl NPH HarpeBaHUU
(oxJ1axIeHUN ), TETJIOBOE PAaBHOBECHUE, MCMIApPEHUE, KOHICHCAIUS, IIABJICHHE, KPUCTAILIH3AIHS,
KHUIIEHUE, BIAXKHOCTh BO3/yXa, MMOBBIIICHUE JaBJICHUS ra3a MpPU €ro HarpeBaHUU B 3aKPBITOM
cocyze, CBA3b MEXKIy IapaMeTpaMH COCTOSIHMSI ra3a B H30IpoLieccax, AJIEKTpU3alus Tel,
B3aUMO/ICHCTBUE 3aPSAI0B;



ONKCHIBATh MEXaHMYECKOE JBI)KEHUE, UCHOJb3ys (M3MYECKHE BETUYMHBI: KOOpAMHATA,
yTh, MEpEeMEeLIeHUEe, CKOPOCTh, YCKOPEHHE, Macca Tella, CUjla, UMIYJIbC Tela, KHMHETHYECKas
SHEprus, MOTEHIMAJbHAs SHEPIrHs, MeXaHudeckas paboTa, MeXaHHYecKas MOIIHOCTh; HpHU
ONKMCAHUM TPABUIBHO TPAKTOBaTh (DU3MUECKUH CMBICH HCHOJb3YEMbIX BEIMYMH, HX
0003HaYeHHs U €IMHUIIBI, HAXOAUTH (POPMYJIbI, CBA3BIBAIOIINE TAaHHYIO (PU3NYECKYIO BEITUUYHUHY
C IPYTUMU BEIIMYUHAMU;

ONHKCHIBATh M3y4YCHHbIC TEIUIOBBIE CBOWCTBA TEN M TEIUIOBBIC SIBJICHUS, HCIIOJIb3YS
¢dusznyeckue BEIMYMHBI: JaBIIEHUE Ta3a, TeMIlepaTrypa, CpEeAHssl KUHETHYecKas HSHeprus
XA0TUYECKOTO JIBXKEHUS MOJIEKYJ, CpPEJHEKBaApaTUyHasi CKOPOCTb MOJIEKYJ, KOJIUYECTBO
TEIUIOTHI, BHYTPEHHSSI SHEprus, padora rasza, KOd(pQGUIMEHT MOJE3HOTO ICHCTBHS TEIJIOBOTO
JBUTATEIS; TIPH OMUCAHUH MPABUIIHLHO TPAKTOBATH (PH3UUYECKHUI CMBICI UCIIOJIb3yEeMbIX BEITUYHH,
uX O00O3HAYEHUS U EIAUHHIIBI, HAaXOIUTh (OPMYJbI, CBS3BIBAIOIIUE JAaHHYIO (PU3NYECKYIO
BEJIMUMHY C APYTUMHU BETUYUHAM;

OIKCHIBATh M3YYEHHBIC SJEKTPUYECKUE CBOMCTBA BEUIECTBA M JJICKTPUYECKHE SIBICHUS
(mpouiecchl), UCHONIB3YS (PU3NYECKUE BEIMYUHBL AJIEKTPUUYECKUHN 3apsill, 3JIEKTPUUYECKOE IOJIE,
HANpPsDKEHHOCTh TIOJIS,, MOTEHIIMAal, pPa3HOCTh MMOTEHIMAIOB; IPU OMUCAHHHM IPABHIBHO
TPaKTOBaTh (PU3UYECKUII CMBICT HCIONb3YeMbIX BEIWYMH, UX OOO3HAUYECHUS U ETUHUIIBI,
YKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (DM3UYECKYIO BEJIMYMUHY C JPYTHMH BETUYHHAMU;

aHATM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SBICHUS, MCIONB3ySd (DU3MUYECKHE 3aKOHBI U
MNPUHLMIBL: 3aKOH BcemupHoro tarotenus, |, |l u Ill 3akonsr HpioTOHa, 3aKO0H coxpaHeHUs
MEXaHUYECKOM SHEPruu, 3aKOH COXpPAHEHHS UMITYJIbCa, MPUHIIUI CYHEPIIO3ULIMN CHUII, TIPUHIUI
PaBHOIIPABHS MHEPIHATIBHBIX CUCTEM OTCUETa, MOJEKYISIPHO-KHHETHYECKYIO TEOPHIO CTPOCHHS
BEIIIECTBA, Ta30BbI€ 3aKOHBI, CBA3b CPEAHEH KWHETHYECKOW SHEPTHH TEIJIOBOTO BM)KCHUS
MOJIEKYJI C aOCOJIOTHOM TeMIepaTypoil, MepBblii 3aKOH TEPMOAMHAMHKH, 3aKOH COXpPaHEHUs
JNIEKTPUYECKOTO 3apsiia, 3akoH KylloHa, mpu 3TOM pas3inyaTh CIOBECHYIO (HDOPMYITHPOBKY
3aKOHA, €ro MaTeMAaTUYECKOE BhIPAKEHUE U YCIIOBUS (TpaHUIlbl, 001aCTH) MPUMEHUMOCTH;

OOBSCHATH OCHOBHBIC MIPUHITUIIBI ICHCTBUS MAIIIMH, TPUOOPOB U TEXHHUECKUX YCTPOUCTB;
pa3ianyaTh yCIOBHS UX 0€30MaCHOTO MCIIOIb30BAHUS B IOBCEAHEBHON KHU3HU;

BBITMIOJHATh JKCIEPUMEHTH 1O HMCCIEJOBAHUIO (PU3UYECKUX SIBICHHH W TPOIECCOB C
UCTIONIF30BAaHUEM TPSAMBIX M KOCBEHHBIX HW3MEPEHWH, TpU O3TOM  (OPMYIHPOBATH
npoOnemMy/3ajady W TUIOTE3y y4eOHOTrO OKCIEpPUMEHTa, COoOMpaTh YCTAaHOBKY W3
MPEJIOKEHHOTO 000PYAOBaHUS, TPOBOAUTD OMBIT M POPMYIUPOBATH BHIBOIBI;

OCYIIECTBIISITh TPSAMbIE U KOCBEHHBIE H3MEpPEeHHs (U3MUECKUX BEIUYHH, TPU ITOM
BBIOMPATh ONTHMAJBHBIN CIIOCOO W3MEPEHUsT M HCIOJIh30BaTh M3BECTHBIE METOJNBI OIICHKH
MIOTPELIHOCTEN H3MEPEHU;

UCCIIEIOBaTh 3aBUCUMOCTH MEXIy (HU3NYECKUMHU BeIMUYMHAMU C HCIOJIb30BaHUEM
OpsIMBIX  U3MEPEHM, MPH 3ITOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHUPOBATH PE3YIbTAThI
MIOJTYYCHHOUW 3aBUCHMOCTH (DM3MYECKUX BEIMYHH B BHJE TaOJHIl U rpad)MKOB, JAETIATh BBHIBOJIBI
0 pe3yJibTaTaM UCCIIEI0BaHNUS;

coOnrofaTh mpaBuiaa O€30MacHOrO TPyAa MPH TMPOBEACHUM HCCIENOBAaHUN B paMKax
y4eOHOTO OSKCIEPUMEHTa, Y4eOHO-HUCCIEI0BATEIbCKOM UM  IMPOEKTHOW JEATENbHOCTH C
MCIIOJIb30BaHNEM U3MEPUTEIbHBIX YCTPONCTB U TJAOOPaTOPHOTO 000PYAOBAHMUS;

pemate pacu€THbIe 3aJa4d C SIBHO 3a/laHHOM (U3NYECKOW MOENbI0, HCIOJIb3YS
dbuznyeckre 3aKOHBI M IPUHIIUIIBI, HA OCHOBE aHallM3a yCJIOBHS 3a/la4dl BEIOMpATh (PU3UUECKYIO
MOJIeIb, BBIACNATh (PU3NYECKUE BEIMYMHBI W (QOPMYIbl, HEOOXOIUMbIe s e€ peleHus,
TIPOBOJIUTH PACUYETHI M OIIEHUBATH PEATbHOCTH MOJyYSCHHOTO 3HaUeHHsI (PU3MUECKON BEIMIHHEI,



pelaTh KayecTBEHHBIE 3a/ayM: BBICTPAMBATH JIOTMYECKH HEMPOTHBOPEYMBYIO LIEMIOUKY
paccyXIeHU C ONOPOi Ha U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3MUYECKHE SBICHUS;

UCTOJBb30BaTh MPH PEUICHHHM Y4eOHBIX 3aJad COBpPEMEHHbIE HH(OPMAIIMOHHBIC
TEXHOJIOTUM [UI IIOMCKA, CTPYKTYPUPOBAaHUS, MHTEPIpPETAlMM U IPEJICTAaBICHUs y4yeOHOU u
HAY4YHO-TIOMYJISIpHOH HMH(OpManuy, NOJYYEHHOW U3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUYECKU
aHAJM3UPOBAThH MOJTy4aeMylo HHPOPMAIIUIO;

NPUBOUTH MPUMEPHI BKJIAaJa POCCHUICKUX M 3apyOEKHBIX YUEHBIX-(PHU3HKOB B Pa3BUTHE
HayKH, 00bACHEHHE IPOLIECCOB OKPYXKAIOIIET0 MUPa, B Pa3BUTHE TEXHUKH U TEXHOJIOTHH;

UCIOJIb30BaTh TEOPETHUYECKUE 3HAHUSA 1O (HU3UKE B IOBCEIHEBHOW JKU3HHU IS
oOecrieyeHns O€30MACHOCTH MPH OOpaIeHUH ¢ TPHOOPAMH U TEXHUYECKUMHU YCTPOWCTBAMH, IS
COXpPaHEHHS 3I0POBbsI U COOIIOJICHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKPYXKAIOIIEH cpere;

paboTaTh B IpyIIIE C BHIIOJIHEHUEM Pa3IMUHBIX COLMAIBHBIX POJIEH, IUIAHUPOBATh padoTy
IpyNIbl, palMOHAIBHO paclpelnesiaTh OO0A3aHHOCTU W IUIAHUPOBAaTh JIEATENBHOCTh B
HECTaHJAPTHBIX CUTYalMUsIX, aJIeKBaTHO OLIEHWBATh BKJIAJ KaXJIOr0 M3 YYaCTHUKOB T'PYIIIbI B
pelIeHNne paccMaTpUBAaEMON ITPOOIIEMBI.

K xonny oOyuenust B 11 Kiacce npeaMeTHble pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHbI
oTpakaTb C(HOPMUPOBAHHOCTH y O0YUAIOIIUXCS YMEHHUI:

JIEMOHCTPUPOBATh HA TMPUMEpax poiib U MecTo (GU3MKU B (POPMHUPOBAHUU COBPEMEHHOM
Hay4YHOM KAapTUHBI MHMPA, B PA3BUTUH COBPEMEHHOM TEXHUKH M TEXHOJOTHH, B IIPAKTUYECKOH
NeSITeIbHOCTH JIF0/I€H, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKOM KapTUHBI MUPA;

YUUTBIBaTh TPAHMLBI TPUMEHEHUS HW3YYEHHBIX (U3NYECKUX MOJeNIeH: TOYEeUHBIN
AIIEKTPUYECKUI 3apsijl, Jyd CBETa, TOYEUYHBIH HCTOYHUK CBETa, fAEpHAs MOJEIb aToMa,
HYKJIOHHAs1 MOZIETTb ATOMHOTO sIJIpa MPH PEeICHUN (PU3UIECKUX 3a1a4;

pacrio3HaBaTh (pU3MYECKUE SBJIEHUS (IIPOLECChl) U OOBACHATH UX HAa OCHOBE 3aKOHOB
3JIEKTPOJUHAMUKN U KBAHTOBOW (PU3MKH: 3JIEKTpUYECKas MPOBOAMMOCTb, TEIUIOBOE, CBETOBOE,
XUMHYECKOE, MarHUTHOE JEHCTBUS TOKa, B3aUMOJECHCTBHE MAarHUTOB, 3JEKTPOMAarHUTHas
UHAYKINS, JAEWCTBHE MarHUTHOTO IOJII Ha MPOBOAHMK C TOKOM M JBWXKYLIMICS 3apsan,
3JIEKTPOMAarHUTHbBIE KOJIEOaHUS U BOJIHBI, IPSIMOJIMHEHHOE paclpOCTpaHEHUE CBETa, OTPaKEeHHeE,
npejomieHue, uHTepdepeHuus, Iudpakuus W TOJsApU3alus CBeTa, JAUCHEpCUs CBeTa,
dotoanexkrpuueckuii 3¢pdext (PpororddexT), cBeToBOE NaBiieHrHe, BOZHUKHOBEHUE JIMHEWYATOTO
CIIEKTpa aToMa BOJI0pPO/Jia, €ECTECTBEHHAs! U MICKYCCTBEHHAs PaIiOaKTUBHOCTD;

OIKCBHIBATh M3YYEHHBIE CBOMCTBA BeEIECTBA (DJIEKTPUUYECKHE, MAarHUTHBIE, ONTHYECKHUE,
AIIEKTPUUYECKYIO MPOBOAMMOCTD PA3IMUHBIX CPE) M AJIEKTPOMArHUTHbBIE SBJIEHUS (IIPOILECCHI),
UCIIONB3YS (U3NYECKUE BEJIMYUHBL: JJIEKTPUYECKUN 3apsil, CWIa TOKa, JJIEKTPUYECKOe
HaNpsDKEHUE, 3JIEKTPUUECKOE COITPOTUBIIEHUE, PA3HOCTh MOTEHIMAIIOB, 3JIEKTPOABMKYIIAs CHUIIA,
paboTa TOKa, MHIYKIMS MarHUTHOrO Moiis, cwia Amnepa, cuia JlopeHna, MHIYKTHBHOCTb
KaTyIIKH, SHEPrHsl JIEKTPUYECKOr0 M MarHUTHOIO TOJeH, Mepuoj U 4YacToTa KosieOaHWi B
Kos1e0aTeIbHOM KOHTYpE, 3apsij U Cujla TOKa B MPOIECCe TAPMOHUYECKUX AJIEKTPOMArHUTHBIX
KosneOaHul, (HOKyCHOE pacCTOSHHE M ONTHUYECKas Cujla JIMH3bI, NpPU ONUCAHUM MPaBUIBHO
TPAaKTOBaTh (PU3MUECKUM CMBICT MCIOJIB3YEMbIX BEIMYUH, HUX OO0O03HAUEHUS M €IMHMIIBI,
yKa3bIBaTh ()OPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (PU3MUECKYIO BETMYUHY C JPYTUMH BETUUYNHAMM;

ONKCHIBaTh M3yYCHHbIE KBAHTOBBIE SBJICHHS W TIPOLECCHI, HCIONB3Ys (U3NUECKHE
BEJIMUMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M YacTOTa CBETa, SHEPrus U
UMIynbc (OTOHA, TMEPHOJ| IOoJlypaclaja, SHEpPrus CBSA3M aTOMHBIX SAep, NPU ONUCAHUU
NPaBUIbHO TPAKTOBaTh (PU3UYECKUH CMBICI MCIIOJIB3YeMbIX BEJIMYMH, UX O0O3HAUEHUS U



€VHMIIBI, YKa3bIBaTh (OPMYJIbI, CBSI3bIBAIOLINE NAaHHYIO (DU3MUECKYIO BEIMYUHY C JIPYTUMH
BEJIMYMHAMU, BBIYUCIISTH 3HAUCHUE (PU3HUUECKON BEITUYHHBI;

aHATM3UPOBaTh (PU3MUYECKUE MPOIECCHl U SBJICHUS, MCIONB3YS (DU3MUYECKHE 3aKOHBI U
OpUHLIMIBL: 3akoH OMa, 3aKOHBI TIOCTEJOBAaTEIbHOTO U  MapajjIeIbHOTO  COEIUHEHUS
NPOBOAHUKOB, 3akoH JDkoyns—JleHna, 3akoH AJEKTPOMAarHUTHOM HMHAYKIUH, 3aKOH
NPSAMOJIMHEHHOTO PACIpPOCTPAHEHUsI CBETA, 3aKOHBI OTPAXKECHUS CBETA, 3aKOHBI MPETOMIICHUS
CBETa, ypaBHeHHME OWHIITEHHa Uit (oTodddeKrTa, 3aKOH COXPAHEHHS SHEPTHH, 3aKOH
COXpaHEHMSI HMITYJIbCA, 3aKOH COXpPaHEHMsI DJEKTPUUECKOTro 3apsiia, 3aKOH COXpaHEHHS
MaccOBOI'O 4YHCIa, MOCTyJlaThl bopa, 3aKOH paguOaKTUBHOIO pacmaja, Mpu ITOM pa3inydaTrh
CJIOBECHYIO (DOPMYIHMPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOE BBIPAKEHUE W YCIIOBHS (TPaHUIIBL,
00jacTH) IPUMEHUMOCTH;

OTIpe/IeIIATh HAaIpaBJICHWE BEKTOpAa MHIYKIUU MArHUTHOTO TOJS MPOBOJAHHUKA C TOKOM,
cuiibl Amriepa u cuiibl Jlopenia;

CTPOMTH M OIKCHIBATh N300pakeHHE, CO3/1aBAEMOE TNIOCKHM 3€pKaioM, TOHKOH JIMH301;

BBITOJIHATh OKCIIEPUMEHTHI IO HWCCIEAOBAHUIO (DU3MUYECKUX SBJICHUH W TIPOLECCOB C
UCIIONIb30BAaHMEM TMPSAMBIX U KOCBEHHBIX HW3MEpEHHil: mpu d5ToM  (popMynHpoBaTh
npobiieMy/3ajauy W TUNOTE3y Y4YeOHOTrO OKCIEPUMEHTa, COOMpaTh YCTaHOBKY W3
IPEIOKEHHOTO 000PYAOBaHUS, TPOBOIUTH ONBIT U (HOPMYITHPOBATH BHIBOKI;

OCYIIECTBIISATh TPSIMBIE W KOCBEHHBIE H3MEPEHUs (PHU3UYECKUX BEIWYHMH, INPH ITOM
BBIOMpATh ONTUMANIBHBIN CIOCO0 W3MEPEHUS M HCIOJb30BaTh W3BECTHBIE METOIbl OIIEHKHU
MOTPEIIHOCTEeN U3MEPEHHIA;

UCCIIEIOBATh 3aBUCUMOCTH (PM3NYECKUX BEIMYHH C MCIIOJIb30BAHHEM IPSIMBIX W3MEPEHUI:
IpUA 5TOM KOHCTPYHMPOBATh YCTAHOBKY, (DMKCHPOBATh PE3YNbTaThl MOJYUYEHHON 3aBHCUMOCTH
buznyecKkux BENMWYMH B BHAE TaOMUIl M TrpaduKoB, JeiaTh BBIBOABI MO pe3yabTaTaMm
UCCJICJIOBAHMUS,

coOnronarh mnpaBuia 0€30IacHOrO TpyAa IMpU NPOBEACHUM HCCIEIOBAaHUM B paMKax
y4eOHOrO0 OSKCIIEPUMEHTA, YUEOHO-UCCIEOBATENILCKOM M  TMPOEKTHOW JESTENbHOCTH C
UCIOJIb30BAaHUEM U3MEPHUTENIBHBIX YCTPOMCTB U 1TaOOPaTOPHOr0 000PYAOBaHUS;

pewmiatb pacy€THble 3aJaud C SIBHO 3aJaHHOM (PU3MUECKOW MOJENbI0, HCIONb3Ys
¢u3nveckre 3aKOHBI ¥ IPUHITUITBI, HA OCHOBE aHaJM3a YCIOBHS 33a4 BHIOMPATh (PU3HUECKYIO
MOJIENIb, BBIACIATh (U3NYECKHE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMEBIE IS €€ pEelIeHHS,
POBOJUTH PACUYETHI U OLIEHUBATh PEATbHOCTH MOJyYEHHOTO 3HaUeHHsI (PU3MYEeCKOi BEIMUHHBI,

pelaTh KayecTBEHHBIE 33/1a4M: BBICTPAMBATh JIOTHYECKH HEMPOTHBOPEUMBYIO ILIETIOUKY
paccyXJIeHH ¢ OMOpo Ha U3YUCHHBIC 3aKOHBI, 3AKOHOMEPHOCTU U (PU3UYECKHUE SBIICHNUS,

UCTIONIB30BaTh TPH PEUICHWH YYeOHBIX 3a7ad  COBpPEMEHHbIE HH(OPMAIIMOHHBIE
TEXHOJIOTUM [yl TIOMCKA, CTPYKTYPUPOBAaHUS, MHTEPIPETALMU U TPEACTaBICHUS Y4eOHOH U
HAYYHO-TIOMYJISIpHONH HMH(OpMauy, MOIYYEHHOM U3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHAJTM3UPOBAThH MOTydaeMylo HHPOPMAITHIO;

OOBSICHATH TIPUHITUITHI IEHCTBHS MAIIWH, IPUOOPOB M TEXHUIECKUX YCTPOWUCTB, pa3InyaTh
yCIIOBHS UX 0€30MacHOT0 MCIIOJIb30BAaHUS B TOBCETHEBHOM JKHU3HU;

NPUBOJUTH NMPHUMEPHI BKJIAJa POCCHUICKUX M 3apyOeKHBIX YUEHBIX-(HU3HKOB B pa3BUTHE
HayKH, B 00BSCHEHHE TIPOIIECCOB OKPYKAIOIMIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCTIONIB30BaTh TEOPETHUECKUE 3HAHUS 1O (HU3UKE B TOBCEIHEBHOW JKU3HH IS
oOecrieyeHns 6€30MAaCHOCTH MU 00paIIeHUH C TPHUOOpaMH U TEXHUUECKUMH YCTPOHCTBAMH, IS
COXpPaHEHHMs 3/I0POBbsI U COOIIOJICHHUS HOPM KOJIOTHYECKOTO MOBEICHUS B OKpYXKarolleil cpere;



paboTaTh B TpyIIIE C BHITIOJHEHUEM Pa3IMYHBIX COLUANBHBIX POJIeH, TUIaHUPOBATh paboTy
TPYNIbI, palMOHAIBHO paclpeneniaTh O0O0f3aHHOCTH W IUIAHUPOBATh JICATENIBHOCTH B
HECTaHJAPTHBIX CUTYalUsIX, aJleKBaTHO OLIEHWBATh BKJIAJ KaXJOr0 M3 YYaCTHUKOB T'PYIIIbI B
peleHre paccMaTpuBaeMoOi IPOOIEMBI.



TEMATHYECKOE INTAHUPOBAHHUE

10 KIIACC
Ne | HaumenoBanwue paznenoB u |  Komnuectso [TporpammuoOe conepkanue OcCHOBHBIE BUIBI JEATEILHOCTH 00 YUAIOIIHX CS
n/m TeM y4eOHOro npeameTa 4acoB
Pazgea 1. ®u3uka 1 MeTOAbI HAYYHOT'0 MO3HAHUS
11 ®u3nKa U METOJIbI 2 ®du3zuka - Hayka o npupoze. Hayuneie W3ydeHne HayYHBIX (SMIIMPUYECKUX U
Hay4HOI'O [TO3HAHUS METO/bI TO3HAHUS OKPYKAKOLIEro MUpa. TEOPETUYECKHX) METOJIOB IMO3HAHUS
Pouib kcriepuMenTa 1 TEOpHH B Iporecce | OKpykaromiero Mupa. OOCyKICHHUE TPAHHUIL
MO3HAHUSI IPUPOJIBI. DKCIIEPUMEHT B MPUMEHUMOCTH (PH3UYIECKIX 3aKOHOB M TCOPHUH.
¢dusuke. MomenupoBaHue PU3NISCKUX PaboTa B rpymmne no nmoaroToBKe KOPOTKUX
SIBIICHHUI U TIpoLieccoB. HayuHbIe TUITOTE3BI. | COOOIIEHHH O POJIN U MecTe (PU3UKU B HAYKE U
@u3nuecKue 3aKOHbI U TEOPUH. ['paHUIBl | B IPAKTUYECKOMN NEATEIBHOCTH JIFOACH.
MPUMEHUMOCTH (PU3NICCKUX 3aKOHOB. JleMOoHCTpalus aHaJIOTOBBIX U ITU(POBBIX
[Ipunuun coorserctBusi. Posb u Mmecto M3MEPUTENIbHBIX TPUOOPOB, KOMITBIOTEPHBIX
¢busuk B JOPMUPOBAHUU COBPEMEHHON JaT4nukoB. OCBOEHNE OCHOBHBIX TPUEMOB
HAyYHOU KapTUHBI MUPA, B TPAKTUYECKONH | paboThI ¢ nudpoBoii 1aboparopueit o dusrke
JIeATETbHOCTH JIFOAEH
Wroro no pazneny 2
Paspnen 2. Mexanuka
2.1 Kunematuka 5 Mexanudeckoe ABUKEHUE. [IpoBeneHME SKCIIEPUMEHTA: U3yUEHUE
OTHOCUTETHPHOCTh MEXAaHUUECKOTO HEPaBHOMEPHOTO JIBMKCHUS C IIEJTHIO




JnBwxeHus. Cucrema oTcuéra.
Tpaektopus.

[lepemenienue, CKOpOCTh (CpeTHsst
CKOpPOCTb, MTHOBEHHAsI CKOPOCTh) U
YCKOPEHHUE MaTEPUAIIBHON TOUKH,
UX MPOEKIMHU Ha OCU CUCTEMBI
koopauHat. CioxeHue
MEPEMEILECHUH U CII0KEHUE
CKOpPOCTEH.

PaBHOMEpHOE U paBHOYCKOpPEHHOE
MPSIMOJIMHEMHOE JBUYKEHUE.
['paduku 3aBUCIMOCTH KOOPAUHAT,
CKOPOCTH, YCKOPEHUS, IYTU U
NepeMeNIeHUs] MaTEpUAIbHOW TOUKHU
OT BPEMEHH.

CBoOonHoe majeHue. Y cKkopeHue
CBOOOIHOTO TAJCHHUS.
KpuBonuHeliHoe ABUKEHUE.
JIBr>keHrEe MaTepuaibHON TOUKH
10 OKPYXKHOCTH C ITOCTOSTHHOM 1O
MOJYJIFO CKOPOCTBIO. YTJIOBas
CKOPOCTb, IMHEWHAsA CKOPOCTb.
[Tepuon u yactoTta oOpaleHus.
LleHTpOoCTpEMUTENBHOE YCKOPEHHUE.

TexHu4eckue ycTpoicTsa u
MIPAKTHUYECKOE IPUMEHEHHUE: CITHIOMETD,
JIBUJKEHHE CHAPSIOB, LIEMIHBIE U

PEMEHHBIE IIEpeaauYn

orpeieNieHUsI MTHOBEHHOM CKOPOCTH;
HCCJIEIOBAHHE COOTHOILICHUS MEXKIY
IIyTSIMU, IIPOWICHHBIMU TEJIOM

3a [IOCJIEI0BATEIbHBIEC PABHbBIE
MIPOMEXYTKU BPEMEHHU IIPU
PaBHOYCKOPEHHOM JIBUKEHUU

C HayaJIbHOW CKOPOCTBIO, PABHOW HYJIIO;
HN3YUCHUC NBUXCHUS LIaApUKaA B BSI3KOM
KUAKOCTHU; U3YUCHUC NBHUKXCHUS TCJIA,
OpOILIEHHOT0 TOPU30HTAIBHO.
OObscHEeHNE OCHOBHBIX MPUHIUIIOB
JENCTBUS TEXHUYECKUX YCTPOUCTB,
TaKHUX KaK: CIIUJOMETP, LICTIHbIE U

peMEHHBIE Ilepeiaun JBKEHUS; U
yCIIOBHH UX 6€30I1aCHOTO

HCIIOJIb30BAaHUS B ITIOBCEIHEBHOM
JKU3HU.

Pemenue pacy€THbIX 3a/1a4 C IBHO
3aJJaHHOM (PU3HUECKON MOJENbIO

C UCTOJIh30BAaHUEM OCHOBHBIX (POPMYIT
KHUHEMATHKHU.

[Toctpoenue u ananus rpaduKoB
3aBUCHUMOCTEN KMHEMATHUECKUX
BEJIMYMH OT BPEMEHU

JUTsl pPABHOMEPHOTO M PaBHOYCKOPEHHOT'O

Hp?[MO.]'IPIHGf?IHOFO JABUXXCHU.

Pacno3znaBanue gpu3nyeckux sBjIeHU B

y4eOHBIX OMBITaX U OKPY’KaIOLIEH KU3HU:




PaBHOMEPHOE U PABHOYCKOPEHHOE

NpsIMOJIMHEIHOE ABM)KEHUE, CBOOOIHOE
NajieHue TeJ, IBUKEHHUE MO0 OKPYKHOCTH.
Onucanrie MEXaHMYECKOT0 ABHKEHUS C
MCIOJIb30BaHUEM (U3NYECKUX BETUUHH:
KOOpJMHATa, MyTh, IEpEMEIICHHE, CKOPOCTh,
yckopenue. PaboTa B rpymnmnax npu
IUTAHUPOBAHUH, TPOBEJCHUH U
MHTEPIIPETAIMU PE3YIBTATOB ONBITOB U
aHaJlM3e JOTOTHUTEIbHBIX HCTOYHUKOB
uH(pOpMaLIUU IO TEME

2.2

JnHamuka

[ IpuHIIMIT OTHOCUTENBHOCTHU [ anunes.
IIepBbiit 3ak0oH HproTOHA.
HepuuanbHble CUCTEMBI OTCUETA.
Macca tena. Cuna. [lpunnun
cynepnosuiuu cuil. Bropoit 3akoH
HproToHa 711 MarepruaibHOM TOUKHU.
Tperuii 3akoH HeroToHa s
MaTepHalbHBIX TOUYEK. 3aKOH
BCEMHUPHOTO TATOTeHUs. Cuia TSHKECTH.
IlepBas kocMHuueckasi ckopocTb. Cuia

ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Buasl TpeHus (oKosi, CKOJIbKEHUS,
kaueHus). Cuna Tpenus. Cyxoe TpeHHe.

Cuna TPCHUS CKOJILXKCHUSA U CUJIa TPCHUSA

nokosi. Koadduuuent tpenus. Cuna

CpaBHeHHE MacC B3aMMOJICHCTBYIOIIUX TEI.

N3ydenune 3aBUCUMOCTH CUJIBI YIIPYTOCTH OT
nedopMaIui; CpaBHEHHUE CHIT TPSHHSI TTOKOS,

Ka4yC€HUs U CKOJIbXKCHUA.

OOmbsicHeHne HeBecoMocTH. [IpoBenenue
DKCIIEPUMEHTA: UCCIIEJOBAHUE 3aBUCUMOCTH
CHJI YIIPYTOCTH, BOSHUKAIOIINUX B IPYKUHE U
[pe3nHOBOM 00paslie, OT uxX AedopMaluu;
M3y4EeHHE ABUKEHUs OpyCcKa M0 HaKJIIOHHOM
MJI0CKOCTH; UCCIIE0BAHNE YCIOBHM
paBHOBECHsI TBEPAOIO TEJIa, UMEIOLIET0 OCh

BpaALICHUSI.

OObscHeHrnEe 0COOCHHOCTEN paBHOMEPHOTO U

[PABHOYCKOPEHHOTO MPSIMOJIUHENHOTO IBHKEHUS,



COIIPOTUBJICHUA IIPpU IBUKCHUU TCJIA B CBO6OI[H01"O naacHus Tejl, ABUXCHUA 110

PKUJIKOCTH WJIM Tas3e. OKPY’KHOCTH Ha OCHOBE 3aKOHOB HbloTOHa,
[TocTynaTenpHOE U BpallaTeIbHOE 3aKOHA BCEMUPHOT'O TATOTEHHUS.

NBYDKEHUE a0COIIOTHO TBEPJIOTO TeIa. OOBsiICHEHHE OCHOBHBIX IPUHIIUIIOB 1€HCTBUS
MOMEHT CUJIbI OTHOCUTEIBHO OCH MOIIUITHUKOB U UX IPAKTUYECKOTIO
BpauieHus. 1lnedo cuibl. Ycnosus npuMeHeHns. OObsICHEHNE IBUKECHUS

[paBHOBECHs TBEPIOTO Tena. TEXHUYECKHE  MCKYCCTBEHHBIX CIIyTHHKOB.

YCTPOMCTBA U IPAKTUYECKOE IIPUMEHECHHUE: Pemenne pacu€rHbIX 3a7a4 € IBHO 3aJaHHOU
MTOALINITHAKY, IBUKEHUE UCKYCCTBEHHBIX (u3UYECKOI MOJEIIBIO C UCIIOJIB30BAaHUEM
CITyTHUKOB OCHOBHBIX 3aKOHOB U ()OPMYJI JUHAMHUKH.

PacnioznaBanue pu3n4ecKux SABJICHUN B
y4eOHBIX OIBITaX U OKPY’KAOLIEH KU3HU:
WHEpIIMS, B3aUMOJICHCTBUE Te. AHAIU3
(bM3UYECKUX MPOIECCOB U ABJICHUH C
HCIIOJIb30BAHUEM 3aKOHOB W MPUHIIUIIOB:
3aKOH BceMupHoro Tsarorenus, |, I u 111
3aKOHbl HbIOTOHA, MPUHILIMI CYNEPHO3ULIMT
CHWJI, TPUHLIMI PAaBHOIIPABHOCTH

HHCPHUAJIBHBIX CUCTEM OTCUETa

3aKOHBI COXpPAaHCHUA B 6 I/IMHy.]'IBC MaTepHaHBHOﬁ TOYKHU (Tena), HpOBe,Z[eHI/Ie OKCIICPUMCHTA: U3YYCHHUC
MEXAaHHUKEC CUCTCMbI MAaTCPHAJIBHBIX TOYCK. I/IMHYJ'ILC a0COJIFOTHO HEYIIPpYroro yaapa ¢ mOMOIIbIO
CUJIbI 1 U'BMCHCHUC UMITYJIbCA TCJIA. 3akoH ABYX OAWMHAKOBBIX HUTAHBIX MAasATHUKOB,
COXpPAaHCHUA UMITYJIbCA. PeaktuBHOE HUCCICIOBAaHUC CBA3U pa6OTBI CHIJIBI C

JABUXKCHUC. PaboTta crbl. MOHIHOCTI) CHIIBIL. | MI3MECHECHHUEM MEXaHHUICCKOM OHECPIHUHU TCJia Ha

Kunernueckast sHEprus MaTepuaibHOM




TOYKMH. TeopeMa 00 U3MEHEHNH

KUHETHYCCKOMN OHCPI'UH.

ITorenumanpHas sHeprud. [loreHnuanpHas
SHEprus ynpyro n1epopMupoBaHHON
npyxussl. [loTeHnuansHas sHeprus rena
BOJIN3H IOBEPXHOCTHU 3eMIIH.
IToreHnManbHBIE U HENOTEHIUAJIBHBIC
cuiibl. CBsA3b pabOThI HEMOTEHIMAIBHBIX
CWJI C U3BMEHEHUEM MEXaHUYECKOW YHEPTUU
CUCTEMBI TeJl. 3aKOH COXPaHEHHUS

MEXaHUYECKON IHEPTUU.

VYnpyrue u Heynpyrue
CTOJIKHOBEHUS. TexHuueckue

YCTPOMCTBA U MPAKTHYECKOE
MIPUMEHEHHUE: BOJIOMET, KOMED,
MPY>KUHHBIN MTUCTOJIET, IBUKECHUE

paker

IIpUMepe PacTSHKEHHs] PE3MHOBOTO JKI'yTa.

Onenka  aOCONIOTHBIX W OTHOCHUTENBHBIX
[OTPELIHOCTEN U3MEPEHUN ¢bu3nvecKux
BEJIMYHH.

Pemienue pacy€THbIX 3a/1a4 C IBHO 3aJaHHOU
(bu3n4eCcKoil MOJIENBIO C UCTIONB30BaHUEM
OCHOBHBIX 3aKOHOB U ()OPMYJI TUHAMUKH U

3dKOHOB COXpPaHCHHUAI.

Pemenne kauecTBEHHBIX 3a]1a4 C OIIOPOX Ha
U3Yy4YEeHHBbIE B paszjeie «MexaHuka» 3aKOHBI,
3aKOHOMEPHOCTH U (PH3UUECKUE SBIICHHS.
Onucanyve MEXaHMYECKOIO IBUKEHUS C
UCIOJIb30BaHUEM (PU3MYECKUX BEJIMYMH:
UMIIYJIbC T€JIa, KHHETUYECKas SJHEPrus,
MIOTEHIMAIbHAs DHEPT U, MEXaHUYECKas
paboTa, MexaHu4YecKast MOIIIHOCTb. AHaIN3
(bU3MYECKUX MPOLECCOB U SABICHUM C
UCIIOJIb30BAHUEM 3aKOHA COXPaHEHUs
MEXaHUYECKOM YHEPIUH, 3aKOHA COXPAHEHUS
umnyiabsca. OObsICHEHNE OCHOBHBIX
IIPUHIUIIOB ACUCTBUS U IPAKTUYECKOTO
IIPUMEHEHHNs] TEXHUYECKUX YCTPOMCTB, TAKUX
KaK: BOJOMET, KONEP, NPYKUHHBIN TUCTOJIET.
OOBsicHeHHE IBKEHUS PAKET C ONOPON Ha

HU3YUCHHBIC (1)H3H‘-ICCKI/IG BCJIMYHMHBI U1 3aKOHBI

MexaHuKU. Mcnonap30BaHue IpU NMMOATOTOBKC




COOOLIEHNUH O IPUMEHEHNH 3aKOHOB
MEXaHUKU COBPEMEHHBIX NH(OPMAIIMOHHbBIX
TEXHOJIOTUH JUIs IOUCKA, CTPYKTYPUPOBAHU,
MHTEPIIPETALMH U IIPEICTABICHUS
uHpOpMaLUY, KPUTHUECKUH aHaIN3
nony4yaemoit nnpopmanuu [Iposenenue
KOCBEHHBIX U3MEPEHUN, UCCIIEIOBAHUN
3aBUCUMOCTEH (PU3NYECKUX BEINYMH,

IIPOBEPKA IIPEI0KEHHBIX THIIOTE3

Hroro no pazneny

18

Pa3nen 3. Mosekyasipuasi pu3uKa ¥ TEepMOIUHAMHUKA
3.1 OcHOBBI 9 OCHOBHBIE TIOJIOKEHUS [IpoBeaeHune 3KcriepuMeHTa:
MOJIEKYJIIPHO- MOJIEKYJIIPHO-KMHETUYECKON OIIPEIEIIEHUE MACCHI BO3yXa

KHHETHYECKOM TeOpHUn

TEOPUH U UX OMBITHOE 00OCHOBAHUE.
BpoyHOBCKOE IBMXEHHE.
HMuddysus. Xapakrep IBUKEHUS U
B3aMMOJICHCTBHS YaCTHUI] BEIIECTBA.
Mopenu cTpoeHus ra3os,
JKUJIKOCTEN U TBEPABIX TEI U
00BsICHEHNE CBOMCTB BEIECTBA

Ha OCHOBE 3THUX Mojelneii. Macca u
pa3mepsl MoJiekyi. KonmdectBo
BemlecTBa. [locrosnnas ABorazpo.

TermmoBoe paBHOBECHE.

B KJIACCHOM KOMHAT€ Ha OCHOBE
U3MepeHuit 00béMa KOMHATBHI, JaBJICHUS
Y TEMIIEpaTyphl BO3yXa B HEW;
HCCIIEI0BAHNE 3aBUCUMOCTH MEXKIY
IapaMeTpPaMH COCTOSIHUSI Pa3pEKEHHOTO
rasa.

OneHka abCONIOTHBIX U OTHOCUTENBbHBIX
MOTPEIIHOCTENH U3MEPEHUH PU3NUECKUX
BEJINYMH.

OObsicHEHNE OCHOBHBIX MPUHIUIIOB

neiicTBUI TepMoMeTpa u GapomeTpa u




Temnepatypa u e€ u3mMepeHue.
[Ixana remnepatyp Llenbcus.
Mopenp uieanbHOro rasa.
OCHOBHOE ypaBHEHHE
MOJIEKYJIIPHO-KUHETUYECKON
TEOPHUH UIECATIBHOIO ra3a.
AOcomoTHas TemrepaTypa Kak Mepa
CpeHel KHHETHYECKOM SHEePruun
TEIJIOBOTO ABMKEHUS YaCTHI] rasa.
[ITxana remnepatyp KenbBuna.
["a30BbIC 3aKOHBI. Y paBHEHUE
MenneneeBa-Kinaneipona.

3akoH JlanbroHa. M3ompoueccs B
UJI€ATIbHOM ra3e C MOCTOSHHBIM
KOJIMYECTBOM BelecTBa. [ paduueckoe
IIPEACTABIICHUE U30IPOLIECCOB: U30TEPMA,

n30xopa, H306apa.

TexHu4yeckue yCTpOHCTBA W

MMPAKTUYCCKOC MMPUMCHCHUC!

TEPMOMETp, OapoMeTp

YCJIOBHH MX 0€3011aCHOTO
HCIIOJIb30BAaHKS B IIOBCEIHCBHOM
KU3HU.

Pacno3naBanue Gpu3ndYecKux sSBICHUN
B YYE€OHBIX OIBITAX U OKPY>KAIOIICH
X)u3HH: U dy3us, OpoyHOBCKOE
JIBHOKCHUE.

OnucaHue TeIIOBBIX SBICHUI

C UCIOJIB30BaHUEM (DU3UICCKUX
BEJIMYMH: JaBJICHUE Tra3a, TEMIeparypa,
CpeIHsIsT KHHETUICCKas SHEPTHS

Xa0THYCCKOI'0 ABHUKCHUA MOJICKYII,

CpeAHCKBAApPATHUYHAA CKOPOCTb MOJICKYII.

Ananmu3  (QU3MYECKMX TPOIECCOB H

MKT,
cpenHen

SBJIEHUA C HCIIOJb30BAaHUEM

ra30BbIX 3aKOHOB, CBsA3U

KUHETHYSCKOMN SHEpPIrUun TCIIJIOBOI'O

JIBUKEHUS MOJIEKYNI ¢ aOCONIOTHOM
TEMIIEpaTypOX.

Pemenue pacy€THbIX 3a1a4 C IBHO 3aJaHHOU
(bu3NYECKO MOAEIBIO C UCTIONB30BAHUEM
OCHOBHBIX TTojokeHuit MKT, 3akoHOB 1
dbopmyn mosekyasipHoi ¢uszuku. Paborta B
TpYIIax MpH MIAHUPOBAHUHU, TTPOBEICHUH U
WHTEPNPETAIUU PE3YIBTATOB ONBITOB U
aHaAJIN3¢ TOIOJHUTEIIHFHBIX HCTOYHUKOB

uH(pOpMaLIUU IO TEME
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OCHOBBI

TCPMOIAUHAMHUKHA
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Tepmoannamuueckas cuctema. BHyTpeHHss
HHEPrUsl TEPMOJIUHAMUYECKON CUCTEMBI U
crioco6bl e€ n3meHenust. Koimuectro
TEIUIOTHI U paboTa. BHyTpeHHsIs SHEpTrHs
0IHOATOMHOT'0 MJI€aIbHOTO ra3a. Bubl
TeIUIoNepe1aun: TEMJIONPOBOJHOCTb,
KOHBEKLMS, U3Ty4YCHHE. Y AeIbHAs
Ter10EMKOCTH BerlecTBa. KonnuecTBo
TEIJIOTHI TIpH Teruionepenaye. [loustue o0
agrabaTHOM Mpouecce. [lepBblii 3aKoH
repMoauHamMuKu. [IpuMenenue neporo
3aKOHA TEPMOJAMHAMUKH K H30TPOIIECCaM.

['padmyeckas uHTEpIpeTanus padoThl rasa.

BTOpoli 3aKOH TEpPMOJINHAMUKH.
HeoOpaTUMOCTh MPOLIECCOB B PUPOJIE.
TerutoBble MaluHbl. [IpuHIUIIBL AEACTBUSA
TEIUIOBBIX MamIuH. [IpeobpazoBanus
SHEPTUU B TEIVIOBBIX MAILIMHAX.
KoadduiimeHT moae3Horo qeicTBus
reroBoil mammHbl. [{uki KapHo u ero
KO2(DPUITUEHT TT0JIE3HOTO JIEHCTBHSI.
JKOJIOTHYECKHE MPOOIEMbI
TEIJIO3HEPreTUKH. TeXHUYECKUEe yCTPONCTBA
Y IPAKTUYECKOE IPUMEHEHUE: JBUTATEINb

BHYTPEHHET0 CrOpaHusi, ObITOBON

XOJIOAUJIBHUK, KOHIAUITUOHCD

[IpoBeneHME SKCIIEPUMEHTA: U3MEPCHHE
yACIBbHON TEII0EMKOCTH BemiecTBa. OrieHka
aOCOJTIOTHBIX M OTHOCUTEIIBHBIX TIOTPEITHOCTEN

U3MEpeHUi PU3NIECKIX BEIHYMH.

M3yuenue Moesnel mapoBoil TypOUHBI,
IBUraTeNsl BHYTPEHHETO CTOPaHUsl, PEaKTUBHOIO
nBurarens. OObsCHEHUE IPUHITUIIOB JEHCTBUS U
YCJIOBHI 6€30MacHOT0 MCIOIb30BaHUS B
MMOBCETHEBHOM KU3HM JIBUTATEIS] BHYTPEHHETO
CropaHusi, OBITOBOTO XOJIOAMIbHUKA,
KoHuIoHepa. Onrcanue CBOMCTB Tell U
TETJIOBBIX SBJICHUM C UCIIOIH30BAHUEM
(u3MYECKUX BEJIMYMH: JIaBJICHHE ra3a,
TeMIiepaTypa, KOJIUYECTBO TEIIOTHI,
BHYTpPEHHSIs1 DHEeprus, paboTa raza. Pemenue
pacuéTHBIX 3a71a4 C SIBHO 33/IaHHON (PU3NYEeCKON
MOJIEJIbIO C UCTIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 GOpMyIT MOJIEKYISPHON HU3UKH U
TepMOJAMHAMUKH. PellleHne KauecTBeHHBIX 3a/1a4
C OIOPOM Ha U3yUYEHHBIE B pa3jiese
«MounekymnsipHas pu3uKa U TEPMOJIUHAMUKA»
3aKOHBI, 3AKOHOMEPHOCTHU U (PU3HUECKUE

MIBJICHUA.

Pabora B Tpymnmax IpU  aHalW3e

VTOITOJIHUTECIIbHBIX HUCTOYHHUKOB




MH(OpMaLIUU IO TEME

3.3

ArperaTHble

COCTOsIHHMA BCIICCTBA.
®da30BEIC IEPEXOabI

[TapooOpa3oBaHue U KOHICHCAIIUS.
Ucnapenue u kunexue.
AOCoI0THAs U OTHOCUTEJIbHAS
BJI&KHOCTh BO3/1yXa. HachIeHHbIi
nap. Y ieapHas TerioTa
napooOpa3oBaHusi. 3aBUCUMOCTD
TEMIIepaTypbl KUIIEHUS OT JaBJICHUS.
Tépnoe Teno. Kpucraminueckue u
amopHbIe Tera. AHU30TPONUs
CBOMCTB KpuCTaIOB. JKuakue
Kkpuctauibl. COBpeMEHHbIE
Marepuainsl. [lnaBnenue u
KpUcCTaJUIM3alus. Y 1enbpHas TerioTa
riaBnenus. CyOaumanms.
YpaBHEHHE TEIIOBOTO OanaHca.
TexHu4eckue ycTpoucTsa u
MPaKTUYECKOE TPUMEHEHHUE:
TUTPOMETP U MICUXPOMETP,
KaJIOPUMETP, TEXHOJIOTUH
MOJTY4EHUSI COBPEMEHHBIX
MaTepHuajioB, B TOM YHCIIE
HaHOMaTePHAaJIOB,

1 HAHOTEXHOJOI'Mu

[IpoBeneHME SKCIIEPUMEHTA: U3MEPCHHE
OTHOCHUTEIIbHOM BJIQYKHOCTH BO3/yXa.
O1neHka a0COJFOTHBIX M OTHOCUTENIBHBIX
MOTPEITHOCTEH H3MepeHU (HU3UIECKUX
BEJIMYMH.

W3ydeHue CBOMCTB HACHIIIEHHBIX
MapoB, CIIOCOOOB U3MEPEHUS
BIIQKHOCTH

Ha6nronenue xurenus npu
MMOHWKEHHOM JIaBJICHUH, HarPEBaHUS

Y TUIABJICHUS KPUCTAUIMYECKOTO
BEIIECTBA.

OObscHEHNE TPUHIIUTIOB IEHCTBUS U
yCIIOBUI 06€30MacHOTO UCIIOIb30BAHUS
B [TOBCETHEBHOMW KU3HU TUTPOMETPA,
MICUXPOMETpA, KaJOpUMETpa.

N3yuenune TeXHOJOTU MOTyYEeHUs
COBPEMEHHBIX MATEpPUAJIOB, B TOM YHUCIIE
HaHOMaTEepHAaJIOB.

Pemenue pacu€THbIX 3a7a4 ¢ SIBHO
3aIaHHON (PU3UIECKOIN MOJIETTBIO

C UCIOJIb30BAaHNEM YpaBHEHUS

TEIUIOBOTO OasylaHca.
PeIHeHI/Ie KAQYCCTBCHHBIX 3a1a4




C OHOpOﬁ Ha U3Y4YCHHBIC 3aKOHEI,

3aKOHOMEPHOCTH H (pu3nyeckue

SIBJICHUS 110 TeMe. Pacrio3naBanue
(bU3HYECKUX SIBICHUN B yUCOHBIX OIBITAX M
OKPYXKAarOIIeH )KU3HU: AeGopMariis TBEPIBIX
TEJ1, HarpeBaHUE U OXJIAXKICHHUE TEI,
M3MEHEHHUE arperaTHbIX COCTOSIHUI BEIeCTBA
1 0OBSICHEHHE UX Ha OCHOBE 3aKOHOB U

bopMyrT MOJIEKYISIPHOH (PHU3HKH.

Hcnonb3oBanue MH(HOPMaLIMOHHbBIX
TEXHOJIOTUH JUI IOUCKA, CTPYKTYPUPOBaHHUS,
HHTEpIpETAluy U IIPEICTaBICHUA
MH(pOpMaLMU IPU MOATOTOBKE COOOILEHUH O
IIPUMEHEHUN 3aKOHOB MOJIEKYJIIPHON (PU3UKHU

U TCPMOIAMHAMHUKU B TCXHUKEC U TCXHOJIOTUAX

Hroro no pazaeny 24
Paznen 4.
DJIeKTPOAMHAMHUKA
4.1 OneKTpocTaTHKA 10 OnexTpuszanus Ten. JIeKTpudeckuil 3apan. | IIpoBenenne sxcriepuMeHTa: H3MepeHue

I[Ba BUJIA SJICKTPUUCCKUX 3apAI0B.
HpOBO,Z[HI/IKI/I, JAUDJICKTPUKU U
MOJIYIIPOBOIHUKHMU. 3akoH COXPAaHCHUSA

IIEKTPUYECKOTO 3apsijia.

B3aumoneicTeue 3aps10B. 3akoH KyioHa.

Z-)J'ICKTpOéMKOCTI/I KOHACHCATOpA. OI_ICHKa
a0COJIFOTHBIX U OTHOCUTEIIbHEIX IOT pCMHOCTCﬁ

U3MepeHuil PU3NIECKIX BEIHUMH.

I/I3yquI/Ie MMPUHIHUIIOB JIeNCTBUSA 9JICKTPOCKOIIA,




ToueuHbIi SNIEKTPUUECKU 3aps. AIIEKTPOMETPA, KOHJIEHCATOPA.

DnekTpuueckoe nosie. Hanpsok€HHOCTh

3yueHue NpUHIUIIOB JEUCTBUS U YCIIOBUU
pIIEKTpUYecKoro nos. [Ipunnun

. 0€301acHOT0 MPUMEHEHHS B TPAKTUYECKOM
CYIEPIIO3ULINH DJICKTPUYECKUX ITOJIEH.

. PKU3HU, KOITMPOBAJIBHOI'O allllapara, CTPYﬁHOFO
JInaNn HAIPsXKEHHOCTH 3JICKTPHUYECKOT'O

IIpHUHTEPA.
I1OJIA. p P

Paccmotpenue gpu3ndecknx OCHOBaHUMN
PaboTa CuII AIeKTPOCTATUYECKOTO TOJISL.

AIEKTPOCTATHYECKOM 3aIIUThI U
Ilorennuain. Pa3HocTh HOTEHIINAIOB.

3a3eMIIEHUs AIIeKTponpudopoB. Pemenne
[IpOBOAHUKY M TUAJIEKTPUKH B

paC‘IéTHHX 3aja4 C IBHO 3aJaHHOM
PJICKTPOCTATUYCCKOM IT0JIC.

¢bu3nueckoil Mosenbio ¢
JInanexTpudeckas IPOHUIIAEMOCTb.

. UCIOJIb30BaHNEM OCHOBHBIX 3aKOHOB H
DnekTpoéMkocTh. Konnencarop.

.. OpMYJI 2JICKTPOCTAaTUKH. Perienne
3JICKTpOGMKOCTI) IIJIOCKOT'O KOHJACHCATOpAa. (b PMY p

Ka4eCTBEHHBIX 3a/1a4 C OIOPOH Ha
(OHeprus 3apsKEHHOT0 KOHAECHCATOPA.

. W3Y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU U
TexHu4ecKre yCTpoMCTBa U NPaAKTUYECKOE

(1)I/I3I/I‘-ICCKI/IC SABJICHUS SJICKTPOCTATUKH.
IMPUMCHCHHUC: 3JICKTPOCKOII, SJICKTPOMETP,

Pacnio3naBanue gpu3nyeckux sBIE€HUN B
DIIEKTPOCTATUYECKAs 3aIINUTA, 3a36MJICHUE

y4€OHBIX OIBITAX U OKPYKAIOIICH
HIIEKTPOIPUOOPOB, KOHIEHCATOD,

o o o JKHU3HU: DJICKTPpU3alus TCI,
KOIIMPOBAJIbHBIU a1lliapar, CTPYUHBIN

B3alMO/ICIICTBHE 3aps/I0B U 0ObSICHEHNE
MPUHTEP

UX Ha OCHOBE 3aKOHOB U (popMyII
NEKTPOCTATUKU. ONNCaHNE U3yUYEHHBIX
CBOICTB BEILIECTBA U DJIEKTPUUECKHUX
SBJICHUH C MCIIOJIb30BaHUEM (PU3NUECKUX
BEJIMYMH: MIEKTPUUYECKUH 3apsil,

HaHp}DKéHHOCTL QJICKTPHUYCCKOTO I10JI4,

MOTCHIHMAJ, pa3HOCTb NOTCHIIUAJIOB,




SIIEKTPOEMKOCTb.

AHann3 GU3NYECKUX MPOIIECCOB U SIBIICHUH C
UCIIOJIb30BaHNEM (DU3UUYECKUX 3aKOHOB:
3aKOHA COXPaHEHUS IEKTPUUYECKOTO 3apsiia,
3akoHa Kynona. PaGota B rpynnax npu
aHaJIn3e JOTOIHUTEIbHBIX HCTOYHUKOB
nH(pOpMaLIUU U MOArOTOBKE COOOLICHHI O
MPOSIBIICHUU 3aKOHOB 3JICKTPOCTATHKU B
OKpYXKarollel *U3HU U MPUMEHEHUH UX B

TCEXHHUKE

4.2

TTocTosHHEBINI
ANEKTpUIECKUi TOK. Toku

B Ppa3JIMUHBIX Cpelaax

12

DNEeKTpUYECKUM TOK. Y CIIOBUS
CYIIIECTBOBAHUS AJIEKTPUIECKOTO TOKA.
Ucrounuku Toka. Cuna Toka. [loctosHHbIN

ToK. Hanpsixenne.

3akoH OMa Ju1s yyacTKa LEMH.
DIIeKTPpUUECKOE COMPOTUBIIEHUE. Y ICIIBHOE
COTIPOTHBIICHUE BEIIECTBA.
[TocnenoBarensHOE, MapaieibHOE,
CMEIIaHHOE COETMHEHUE MTPOBOTHUKOB.
PaboTa snexkTpruyeckoro Toka. 3aKkoH
xoynsg-Jlenna. MonHoCcTh
AIIEKTPUYECKOTO TOKA. DIEKTPOABIKYIIAS
CUJIa U BHYTPEHHEE COMPOTUBJICHHE
HMCTOYHHKA TOKA. 3akoH OMa ISl TOJTHOM

(3aMKHYTOI) SJIEKTPUUECKOH IIeTIH.

[IpoBeaeHne 3KCIIEPUMEHTA: U3yUEHUE
CMEIIAaHHOTO COEIMHEHUS PE3UCTOPOB;
u3mepenne DJIC ucTouHnKa TOKa U €ro
BHYTPEHHET0 COIIPOTUBIIEHUS; HAOII0JeHHE
anekTpoin3a. OeHKa aOCOMOTHBIX 1
OTHOCHTEJIBHBIX ITOIPEIIHOCTEN U3MEPEHNIN

(bu3NYECKUX BEINYMH.

OObscCHEHNE IPUHLUIIOB JIEHCTBUS U YCIOBUN
0€3011acHOr0 MPUMEHEHHS aMIIEPMETPa,
BOJIbTMETpPA, peocTaTa, HCTOUHUKOB TOKa,
HIIEKTpOHArpeBaTeNbHbIX U
HIIEKTPOOCBETUTENBHBIX TPUOOPOB, TEPMOMETPA
CONPOTHUBIIEHNUS, BAKYYMHOI'O IMOa,

TEPMHICTOPOB 1 (HOTOPE3NCTOPOB,

MOJIYITPOBOJAHUKOBBIX THOJ0B, I'AJIbBAHUKH.




KOpOTKoe 3aMbIKaHUE.

DJIEKTPOHHAs MPOBOJAUMOCTD TBEPIBIX
METaJuI0B. 3aBUCUMOCTb COITPOTUBIICHUS
METAJVIOB OT TEMIIEPATYPBHI.
CBepXIpOBOAMMOCTD. DJIEKTPUUECKUN TOK B
BakyyMe. CBOICTBA 3JIEKTPOHHBIX ITYYKOB.
[TonympoBogauku. CoOCTBEHHAS U
MIpUMECHAas TPOBOJIUMOCTh
MOJIyIPOBOHUKOB. CBOMCTBA pP-I-MEPEX0/A.
[TosrynnpoBOIHUKOBBIE IPUOOPBHI.
DIIEKTPUUYECKHI TOK B paCTBOpax U
paciuiaBax 3J€KTPOIUTOB.
DNIEKTPOIUTHIECKAsS JUCCOIHAITHSI.
DIIEKTPOIH3.

DNEeKTpUYECKU TOK B ra3ax.
CamocTosTenbHbIN 1

HECaMOCTOSITENIbHBIN pa3psil.

Momnnus. [Inazma. Texuuueckue

YCTPOMCTBA U

Pemenre pacu€THBIX 3a71a4 C SBHO 3aIaHHOU
(hM3UYECKON MOJIEIIBIO C UCIIOIh30BAHUEM
OCHOBHBIX 3aKOHOB M (POPMYJT TEMBI
«ITOCTOSTHHBIN JIEKTPUUECKUNA TOK.
Pacro3HaBanue (pU3NYECKUX SBJICHUHN B
y4€OHBIX OIBITAX U OKPYKAIOIICH KU3HU:
PIIEKTPUYECKasi TPOBOIUMOCTD, TEIIIOBOE,
CBETOBOE, XUMHYECKOE, MAarHUTHOE ACHCTBHUSI
TOKA. AHAIU3 SJIEKTPUUCCKUX SIBJICHUN U
[IPOIIECCOB B LIETISIX MOCTOSTHHOTO TOKA C
KCII0JIL30BAHUEM 3aKOHOB: 3ak0oH OMa,
3aKOHOMEPHOCTH TTOCJICIOBATEILHOTO U
MapajuieIbHOTO COCTMHEHHS TIPOBOTHUKOB,
3akoH J[xoyns-Jlenna. Onucanue u3y4eHHbIX
CBOMCTB BEIIIECTB M YJICKTPUUYECKUX SBICHUN C
MCIIONIb30BaHNEM (PU3NYECKUX BETUUHH:
PIIEKTPUYECKUI 3apsi]l, CHJIa TOKa,
PIIEKTPUUECKOE HAMPSIKEHHE, SJIEKTPUIECKOE

COMPOTUBJICHUE,

MPaKTUYECKOE MPUMECHEHUE:
amIepMeTp, BOJIbTMETP, PEOCTaT,
UCTOYHUKH TOKA,
AJIEKTPOHArpEeBaTENbHBIC TPUOOPHI,
AJIEKTPOOCBETUTEIBHBIC PHOOPHI,
TEPMOMETP COTPOTUBJICHUS,
BaKyyMHBIH JIUOJI, TEPMHUCTOPBI U
(bOTOPE3UCTOPHI,

pasHocTh notenmnuanos, IJIC, padbota
TOKa, MOIITHOCTH TOKA.

Hcnons3oBanre nHGOPMAITMOHHBIX
TEXHOJIOTHH JIJIS TTOKMCKa,
CTPYKTYpPUPOBaHUs, UHTEPIIPETALUU U
npecTaBiIeHust UHpopMauu mpu
MOJTOTOBKE COOOIICHU O IPUMEHEHHUH
3aKOHOB IIOCTOSSHHOTO TOKa B TEXHUKE U




MTOJTYITPOBOTHUKOBBINA JTHO,

rajbBaHHUKa

TCXHOJIOTUAX

Uroro no pazaeny 22
PezepBHOE Bpems. 2
IToBTOpEeHUE

OBIIEE KOJIMYECTBO 68

4acoB 10 Mporpamme




11 KJIACC

Ne | HaumenoBanwme pasznenoB u | KomudecTtBo [Tporpammuoe conepkanue OCHOBHBIE BUIBI ICATEILHOCTH 00YJArOIIHXCS
n/m TeM y4eOHOro npeameTa 4acoB
Paszgea 1. DuekTpoauHamMuka
1.1 MarunuTtHoe 1moie. 11 [TocTostHHBIC MarHuTHL. B3anMoaeicTeue

9HeKTp0MaFHI/ITHaH
HHAYKIOUSA

MOCTOSIHHBIX MAarHUTOB. MarHUTHOE MOJIE.
Bekrop marnutHoi unaykuuu. [Ipuniun
CYNEPHO3UIMH MAaTHUTHBIX Mosel. JIunun
MarHuTHoM unaykuuu. Kapruna nunauii
MarHUTHON MHIYKIIUU TOJIS TOCTOSTHHBIX
MarHuToB. MarHMTHOE T10JIC MTPOBOTHUKA C
TokoM. KapTrHa nuHuil uHIyKIuu
MarHUTHOTO TIOJISL JUTHHHOTO MPSIMOTO
MIPOBOJIHUKA M 3aMKHYTOT'O KOJIBLIEBOTO
MIPOBOJIHUKA, KATYIIKH C TOKOM. OTIBIT
Opcrena. BzanmoelicTBie mpoOBOJHUKOB €
TOKOM.

Cwita Amriepa, €€ MOJlyJib M HalpaBJICHHE.
Cua JlopeHnia, €€ MOy/b M HampaBlICHUE.

JIBr>KeHre 3apsiKEHHOW YaCTHUILIbI

[IpoBeaeHME SKCIIEPUMEHTA: U3yUEHUE
MarHUTHOTO TIOJISI KATYIIIKHA C TOKOM;
HCCIIEN0BaHUE IEMCTBHUS OCTOSHHOIO MarHuTa
Ha paMKy C TOKOM; UCCIIEJJOBAHUE SIBICHUS
ANEKTPOMArHUTHOM MHAYKIMU. OneHka
a0COJTIOTHBIX ¥ OTHOCHTEIIBHBIX TIOTPEITHOCTEH
HU3MEPCHHUH (PU3HYCCKUX BEJIMYHH.
OObscHEeHNE TPUHIUIIOB IEHCTBUS U YCIOBUN
0€301acHOr0 MPUMEHEHUS TTOCTOSTHHBIX
MarHuTOB, 3JIEKTPOMArHUTOB,
AJIEKTPOJIBUTATENS, YCKOpUTETIEH
AJIEMEHTAPHBIX YACTUII, UHIYKIIMOHHOM TEUH.
Pemenue pacu€THbBIX 3a71a4 Ha IPUMEHEHHE
dbopmyn Tembl «MarHuTHOE TOJIE.
DNIeKTpOMarHuTHasE WHTYKITUS.

Pemenre kauecTBEHHBIX 3aJ1a4 C OMOPON Ha
M3y4YEHHBIC 3aKOHBI, 3aKOHOMEPHOCTHU U
¢buznueckue




B OJTHOPOJHOM MarHUTHOM noJje. Pabora
cunel JlopeHua. SBnenue
JIEKTPOMAarHuTHOM MHAYKIMH. [ToTok
BEKTOPA MarHUTHOM MHIYKIUH.
ONeKTpoABMKYIIAs CUJIa UHAYKLIHU. 3aKOH
AJIEKTPOMArHUTHOM MHAYKUuu Papanes.
Buxpesoe a51ekTprudeckoe 1osie.
DNEKTPOABUKYILAS CUJIA UHIYKIUU B
IIPOBOJIHUKE, IBMXKYIIEMCS IIOCTYIIATEIbHO
B OZHOPOJHOM MarHuTHoM noJe. IIpasuio
Jlenna. UunyKTMBHOCTB. SIBIICHHE
CaMOMHIYKIUH. DJIEKTPOJIBUKYIIAs CHIIa
CaMOMHIYKIUU. DHEPrusi MATHUTHOTO I10JIS
KAaTYLIKHA C TOKOM.

DNeKTpOMarHuTHoe noje. TexHuueckue
YCTPOMCTBA U MIPAKTUYECKOE IPUMEHEHUE:!
IIOCTOSIHHBIE MarHUTBHI, dJIEKTPOMAarHUThI,
AIIEKTPOJIBUIaTENb, YCKOPUTEIIN
AJIEMEHTApHBIX YaCTHILI, UHAYKLIHOHHAs
neyb

SIBJICHUA TeMBI « MarHUTHOE MOJIE.
DneKkTpoMarauTHas HHAYKIU». OnpenencHue
HaIlpaBJICHUS BEKTOPA WHIYKIIMA MarHUTHOTO
OJIsI IPOBOJHUKA C TOKOM, CHJIBI AMIIepa u
cuiel JlopeHiia.

Pacnio3naBanue Gpu3n4ecKux SBJICHUN B
Y4€OHBIX OIBITAX U OKPYKAIOIICH KU3HU:
B3aUMOJICHICTBHE MAarHUTOB, SJICKTPOMArHUTHAs
WHAYKINS, JeCTBHE MarHUTHOTO TIOJISl Ha
MPOBOJHHK C TOKOM M JIBUKYITUICS 3apsil.
AHaM3 3JIeKTPOMAarHUTHBIX SIBJICHUH C
HCITOJIb30BAaHUEM 3aKOHA AJICKTPOMAarHUTHOM
nHAyKIud. Onucanyue n3y4eHHbIX CBOKCTB
BEILIECTB U AJICKTPOMArHUTHBIX SIBJICHUH C
HCIIOJIb30BaHUEM (PU3UUYECKHUX BEJIMYHUH:
WHAYKIHUS MarHUTHOTO TOJIs, cujia Amriepa,
cuna JlopeHna, ”HIyKTUBHOCTb KaTYILIKH,
SHEPTHUsl IEKTPUYECKOTO U MArHUTHOTO TOJIEH

Hroro no paszneny
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Pa3zgen 2. Koj1ie0anus M BOJHBI




2.1

MexaHuueckue u
AJIEKTPOMATrHUTHBIE

KoJiIeOaHus

Konebarensuaas cucrema. CBOOOIHBIE
MexaHu4yeckue konebanus. ['lapMoHudeckue
kosnebanus. [lepuon, yacrora, amrunryna u
¢daza xosnebanuii. [Ipy>KUHHBIA MasTHHK.
MaremaTuyecKuii MasiTHUK. Y paBHEHUE
rapMoHH4YeCKuX KoneOanuii. [IpeBpamenue
SHEPrUH NMPU TAPMOHUYECKUX KOJICOAHUSX.
Koneb6arenbubiii koHTYp. CBOOOIHBIE
AJICKTPOMArHUTHBIC KOJICOAHUS B
U/IeaTbHOM K0JIe0aTeTbHOM KOHTYPE.
AHaJIOTUsI MEXy MEXaHUYCCKHUMH U
AIIEKTPOMArHUTHBIMU KOJIEOAHUSIMU.
®opmyna TomcoHa. 3aKOH COXpaHEHUS
SHEPrUM B HJICATHHOM KOJIeOaTeTbHOM
koHType. [IpeacraBnenue o 3aTyxarumx
KoseOaHusx. BeIHyXKIeHHBIE
MexaHuuyeckue konebanus. Pesonanc.
BBIHYXICHHBIE 3JIEKTPOMAarHUTHBIE
kosneOanus. IlepeMeHHBIN TOK.

CuHycouJaIbHbIN IepeMEHHBIN TOK.

HccnenoBanue napameTpoB KojieOaTeabHOM
CHUCTEMBI - [IEPUO0/IA, YACTOTHI, AMIUIUTY/bI U
(da3bl kosebaHuM (MPY>KUHHBIA H/WITH
MaTeMaTuueckuil MasiTHUK). HaOmonenue
3aryxaronux kKonebanuii. McciaenoBanue
CBOWCTB BBIHYKICHHBIX KOJICOAHHIA.
Habnronenue pezonanca. [IpoBenenune
AKCIIEPUMEHTA: UCCIIEJOBAHUE 3aBUCUMOCTHU
Nepro/ia MaJIbIX KoJeOaHmid Tpy3a Ha HUTH OT
JUIMHBI HUTU U MaccChl Ipy3a; UCCIIE0BaHNE
IIEPEMEHHOTI'0 TOKA B LIENIU U3 IIOCIIEI0BATENbHO
COETMHEHHBIX KOHJEHCATOpa, KATYIIKU U
pesucropa.

OneHka  aOCONMIOTHBIX W OTHOCHUTENbHBIX

MOTPELIHOCTEN MU3MEpPEHU (buznuecKux|

BEJTNYMH.
OOBsicHeHHEe MPUHIIMIIOB JICHCTBUS U YCIIOBHIM
0€3011acHOr0 NMPUMEHEHUS SJIEKTPUUECKOTO
3BOHKa, FeHepaTopa NepeMEeHHOro TOKa, JIMHUI
ANIeKTponepeay.

Pemenue pacy€THbIX 3a/1a4 C IBHO




MoIHOCTb IEPEMEHHOIO TOKA.
AMIITUTYZAHOE U IEHCTBYIOLICE 3HAUCHUE
CHUJIBI TOKA U HAIIPSKECHUS.
Tpancdopmarop. [IponsBoacTso, nepegaya
U NOTpeOICHUE IIEKTPUUECKON SHEPTUU.
OKOJIOTUYECKUE PUCKU IIPU ITPOU3BOJICTBE
aneKTpodHeprun. KynbTypa Hcnonb30BaHus
AJIEKTPOIHEPIUH B IIOBCEAHEBHOM KU3HU.
TexHu4eckue ycTpoiucTBa U NPaKTUYECKOe
IIPUMEHEHHUE: dJIEKTPUYECKUNA 3BOHOK,
reHEPATOP NEPEMEHHOI0 TOKA, IMHUU

QJICKTpOoIICpCaau

3aIaHHON (PU3UIECKON MOJIETIBIO C
HCIOJIL30BAHHEM OCHOBHBIX 3aKOHOB U
(dhopMyJ1, ONTUCHIBAIOIINX MEXaHUYECKUE U
AJICKTPOMAarHUTHBIE KOJICOaHMs.

Onuca"ue MeXaHU4YECKUX U
AJIEKTPOMArHUTHBIX KOJIEOAHUH €
UCIIOJIb30BaHUEM (U3NYCCKUX BEITUUHH:
MEPHUOJ] U YacTOTa KOJICOAHU, aMIUTUTY 1a U
(aza xosiebaHuid, 3apsl U CUjla TOKa B
rapMOHUYECKHUX 3JIEKTPOMATHUTHBIX
KOJICOaHHSX.

Pemenne kauecTBEHHBIX 3aJ1a4 C OMOPOH Ha
M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH,
OIHMCHLIBAIOIINE MEXaHUYECKHE U
AJICKTPOMArHUTHBIE KOJICOaHMS.

Pabora B rpynmnax npu IiaHUpPOBaHUH,
MPOBEACHUM U UHTEPIIPETALIUU PE3YJIHTATOB
OITBITOB, ¥ AHAJIN3€E JOMOJIHUTEIHHBIX

MCTOYHUKOB MHPOPMAIIH 110 TEME

2.2

Mexauuueckue n
ANIEKTPOMArHUTHBIE

BOJIHBI

MexaHn4yecKue BOJIHBI, YCIOBUS
pactpoctpanenus. [lepuon. Cxopocth
[pacrpoCTpaHEHHs U JTMHA BOJIHBI.
[Toniepeunble U MPOJI0JIbHBIE BOJIHBI.
WuTtepdepenius u nudpaxuus
MEXaHUYECKUX BOJIH. 3ByK. CKOpPOCTh 3BYKA.

["'poMKOCTb 3BYKa. Bricota ToHa. TemOp

3yuenre 0Opa3oBaHus M paclpOCTPaHEHHUS
MOTepeYHbIX U MPOAO0IbHBIX BoJH. Habmonenue
OTpaXEHUsI U MTPESIOMIIEHUS, HHTepPEPEHLIUN U
mupakuu MexaHndeckux BosiH. Habmonenue
CBSI3M TPOMKOCTH 3BYKa U BBICOTHI TOHA C

AMIUIUTYI0M U 4acTOTOM KojeOaHUi, 3ByKOBOTO




3BYKa. DJIEKTPOMarHUTHHIE BOJIHBI. Y CIIOBUS
M3ITy4EHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmuas opuenrtanus Bektopos E, B, D B
PIEKTPOMArHUTHOM BotHe. CBoMCTBA
HIIEKTPOMArHUTHBIX BOJIH: OTPaKEHUE,
MpeIOMIICHUE, TTOJSIPU3ANNS, TUPPAKIIHS,
uHTepepeniys. CKopocTbh
AIIEKTPOMArHUTHBIX BoJH. [Ikaia
PIIEKTPOMArHUTHBIX BOJIH. [Ipumenenue
AIIEKTPOMATrHUTHBIX BOJIH B TEXHUKE U OBITY.
[ [puHIUIIBI paIMOCBA3HU U TEJICBUICHMUSL.
Panuonokarus. DIeKTPOMarHUTHOE
3arpsi3HEHNE OKPYKAIOUIEH cpebl.
TexHUYEeCKHe YCTPONUCTBA U MPAKTUYECKOE
MPUMEHEHUE: MY3bIKAJIbHbIE HHCTPYMEHTHI,
YJIBTPa3BYKOBasl TUarHOCTHKA B TEXHUKE U

MCIUIUHC, paaap,

[PE30HaHCa.

VccnenoBaHue CBOMCTB 3JIEKTPOMArHUTHBIX
BOJIH: OTPa)XCHUE, IIPEIOMIICHUE, MTOJISIPU3ALINS,
mudpakius, uaTepdepeHnms. M3ydenue
YCIIOBUHM M3TYYEHHSI SJIEKTPOMArHUTHBIX BOJIH,
B3aUMHOI opueHTanuu BekTopoB E, B, D B
PIIEKTPOMArHUTHOM BosHE. M3yueHnue
[PUMEHEHHUS AIEKTPOMArHUTHBIX BOJH B
TEXHHUKE U OBITY.

OOBsiICHEHHE IPUHIIUIIOB JICHCTBHS U YCIIOBHIMA
0€3011aCHOT0 MPUMEHEHUS MY3bIKaJIbHBIX
MHCTPYMEHTOB, YJIbTPa3ByKOBON AUATHOCTUKHU B
TEXHUKE U MEIULMHE, pajapa, paluonpuéMHUKa,
TeJIeBU30pa, aHTeHHEI, Tenedona, CBU-meuwn.
Pemennie pacuéTHBIX U KaU€CTBEHHBIX 3aJ1a4 €
ONOpPOI HA U3YUYEHHBIE 3aKOHBI U

3AaKOHOMCPHOCTHU, OIMUCBIBAOIIINC




panTuoNpUEMHUK, TEIICBU30D, aHTCHHA,
renedon, CBU-nieun

pacrpocTpaHEeHHE MEXaHUUECKUX U
HIIEKTPOMAarHUTHBIX BOJH. Vcnonbp3oBaHue
MHGOPMALIMOHHBIX TEXHOJIOTUH /7S TIOUCKA,
CTPYKTYPUPOBAHUS, UHTEPIPETALIMU U
[peCcTaBiIeHUs HHPOPMALIUU NP ITOATOTOBKE
cooOmIeHn 00 MCIIOIB30BaHUN
DJICKTPOMArHUTHBIX BOJIH B TCXHUKC. VYuyacTtue B
ITUCKYCCUM 00 3JIEKTPOMarHUTHOM 3arpsi3HEHNUN
OKpyXkaroien cpenpl. Pabora B rpynnax npu
[MIaHUPOBAHWH, ITPOBECACHNUU U MHTCPIIPCTALIUA
[PE3YJIbTATOB OIBITOB U aHAJIN3E
ITOTIOJIHUTEIBHBIX HCTOYHUKOB MH(MOPMALIUH T10

TEMC

2.3

Onruka

10

I'eomerpuueckas ontuka. [Ipamonuneninoe
pacripocTpaHEHHE CBETa B OJTHOPOAHOMN
cpene. JIyd cBera. ToueuHbIl HCTOYHUK
cBeta. OTpakeHUE CBETa. 3aKOHBI
oTpakeHus ceera. [loctpoeHue
M300pakeHH B IUIOCKOM 3€pKalle.

I Ipeomiienne cBeTa. 3aKOHBI IPETOMIICHUS
cBeTa. AOCOIOTHBIN TOKa3aTelb
npenomiieHus. [lonHoe BHyTpeHHEe
oTpaxkeHue. IIpenenbHbIil yroia noaHoro
BHYTPEHHETO OTpakeHus. Jlucnepcus ceera.
CrioxHBIN cocTaB Oenoro cBerta. L[Ber.

CoOuparolye 1 pacCerBaIONINe JTUH3HI.

I/ISYLIGHI/IG SABJICHUS ITOJIHOTO BHYTPCHHECTO
OTpPaXXCHUS, €0 IPUMCHCHUA B CBETOBOC.

3yueHne Mojiesell MUKPOCKOIIA, TEIECKOa.

[TonydyeHue ciekTpa ¢ HOMOIIbIO MPU3MBI U
mupakuoHHol pemérku. M3mepenue

roKa3aressl MPEeIOMIICHHS CTEKIIA.
lccnenoBaHue CBOMCTB N300paKEHUN B JIMH3AX.

OOBsicCHEHHE PUHIIUIIOB JICHCTBUS U YCIIOBHI
0€301acHOTO MPUMEHEHUS OUKOB, JIYTIbI,
(oroamnmnapara, MPOESKLIIMOHHOTO anmapara,

MHUKPOCKOIIa, TCJICCKOIIA, BOJIOKOHHOM OIITHKH,




Tonkas nuH3Aa. (DOKYCHOC PacCCTOSAHNE U
OITUYECKas CHJIa TOHKOM JIMH3EI.

[TocTpoeHue n300paxeHuii B cCoOUparonmx

ITHH3EL. Y BeJIMUEeHUE, TaBaeMoe JIUH30.

I Ipenebl IpUMEHUMOCTH I€OMETPUIECKOU

cBeTa. KorepeHTHbIe HCTOYHUKU. Y CIIOBUS

Ha6JIIOIleHI/I$[ MAaKCUMYMOB U MUHNMYMOB

B MHTEP(PEPEHIIMOHHOM KapTUHE OT ABYX

CUH(pA3HBIX KOT€PEHTHBIX HCTOYHUKOB.
Hudpakuus ceera. Judpakunonnas
pewérka. YcioBre HaOII0A€HUS TI1aBHbBIX
MAaKCUMYMOB IIPH I1aJICHUH
MOHOXPOMaTHYECKOI0 CBETA Ha
mudpakuuoHnyto peméTky [lonsipuzanus
CBETA.

TexHuueckne ycTpoucTBa u
IIPAKTUYECKOE IPUMEHEHHUE:

OYKH, Jyna, oroanmnapar,
IIPOEKIIMOHHBIN anmnapar,

MHUKPOCKOII, TEJIECKOI, BOJIOKOHHAs
OITHKA, TU(PAKIIMOHHAS PELIETKA,
MTOJISIPOU ]

M pacceuBarolux JuH3ax. @opmyia TOHKON

ontuku. BonHoBas ontuka. UnTepdepenius

IMuGPaKIMOHHON PEeIETKH, MOISIPOUIA.
Pemmennie pacu€THBIX 3a7a4 C SIBHO 3aJIaHHOM
(bu3UYECKO MOAEIBIO C UCTIOIB30BAHUEM
OCHOBHBIX 3aKOHOB U ()OPMYJI T€OMETPUUECKOM
ontuku. [locTpoeHue u onrcanve U300paxeHus,
CO31aBaEMOI'0 INIOCKUM 3€pKaJIOM, TOHKOU
nmrH301. PaccmoTpenue npeaenos

MPUMEHUMOCTH T€OMETPUUYECKON ONTHKHU.
Pacnio3naBanue Gpu3ndecKux sSIBIEHUN B OMBITAX
U OKpY’KaloIle )XKU3HU: MPSIMOIUHEHHOE
pacrnpocTpaHEeHHE CBETa, OTPAKEHUE,
npenomiieHue, uHTepdepeHuus, iMdppakuus u
NOJIIpU3aLusl CBETa, JUCIIEPCUsl CBETA.
W3ydenue ycnoBuil HAOMIOACHHUSI MAKCUMYMOB
1 MUHUMYMOB B UHTEP(EPEHIIMOHHON KapTHHE
OT IBYX CUH(A3HBIX KOT€PEHTHBIX
HMCTOYHHUKOB.

YcnoBue HaOMIOIEHUS TTIaBHBIX

MaKCUMYMOB TIpH TaJICHUN
MOHOXpPOMaTHYECKOTO CBETA

Ha JU(QPAKIMOHHYIO PEIIETKY.

AHanu3 ONTUYECKUX SBJIICHUN

C UCMOJIb30BaHUEM 3aKOHOB: 3aKOH
MIPSIMOJIMHEITHOTO PacIIpOCTPAHEHHS CBETA,
3aKOHBI OTPAKEHUSI CBETA, 3aKOHBI
npenoMieHus cBeta. Onucanue ONTUYECKUX
SIBIIGHUH C MCTIOJIb30BaHUEM (DU3UUECKHIX
BEJIMYMH: (DOKYCHOE PacCTOSIHUE U OMTUYECKAs

CHJIa JIMH3bI

Uroro no pazgeny
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Pa3nen 3. OcHOBBI crielHMAJIbHON TEOPUH OTHOCUTEJIBLHOCTH (1ajee - CTO)

3.1

OCHOBBI CITEIIHAITBHOMN

Teopuu
OTHOCHUTEIbHOCTH

FpaHI/ILIbI IMPUMCHUMOCTU

KJIACCUYECKON MEXaHMKH.
ITocTynatel cienuaibHOU TEOPUHU
OTHOCUTEJIbHOCTH: UHBAPUAHTHOCTh

MOAYJId CKOPOCTH CBCTA B BAKYYMC,

MPUHIIUMIT OTHOCUTEILHOCTH DUHINITEHHA.

OTHOCHUTENHLHOCTD OJJHOBPECMCHHOCTH.
38.M€,Z[J'I€HI/IC BpPCMCHHU U COKpPAIICHUC

JUIMHBL.

Perienne kaueCTBEHHBIX 3aaad

C OIIOPOH HA U3YYECHHBIE MOCTYJIAThI

CTO.

Hcnonb3oBanne nH(HOPMAIIMOHHBIX
TEXHOJIOTMH JUJIS IOMCKA, CTPYKTYPUPOBAHMS,
MHTEPIPETALMH U PEICTaBICHUS
uHpOpMaLUU IPU MOATOTOBKE COOOIIEHUI 0
rpaHuLaxX NPUMEHUMOCTH KJIACCHUYECKOU

Mmexa"Huku u ocaoBax CTO

DHeprusi ¥ UMNYyJbC PEISITUBUCTCKON
gacTHIlbl. CBsI3b MAcChl C SHEPTUEH U
HUMITYJIbCOM PEISTUBUCTCKOM YaCTHUIIBI.
DHeprust MoKos

Hroro no pazneny

Pa3nen 4. KantoBas pusuka




4.1

IJIEMEHTEI

OIITHUKH

KBaHTOBOU

®otonsl. opmyina [lnanka cBa3u s3HEprUn
($hoTOHA ¢ ero 4acTOTON. DHEpPrus u
uMnyasc ¢portoHa. OTKpbITHE U
ucciaenoBanne Gorodrpdexra. OnbiTer A.l.

CroneroBa. 3akoHbl (hoTodPdekra.

VYpaBuenue DifHmireiiHa i GoTorddexTa.

«KpacHas rpanuna» porosddexra.
Hasnenue ceera. OnbiTel [1.H. JIeOenena.
XHUMHYECKOE IEHCTBUE CBETA.
TexHu4eckue ycTpoiucTBa U NPaKTUYECKOe
npuMeHeHne: GoTo3JIEeMEHT, (POTOAATUHK,

COJIHCYHAasA 6aTape;1, CBCTOAUO

Hab6nronenue dporosaddexra Ha ycTaHOBKE €
LMHKOBOM MIacTuHOM. MccienoBanue 3aKk0HOB
BHemHero gorodddexra.

OObscHEeHNE OCHOBHBIX MPUHIIUIIOB IEHCTBUS
TEXHUUYECKUX YCTPONCTB, TAKHX KaK:
¢dboTorneMeHT, POTOAATYHK, COTHEUHAS
Oarapesi, CBETOIMO/I; M YCIIOBHH UX
0€301MacHOT0 MPUMEHEHUS B MPAKTUYECKOM
JKU3HU. Perienne pacu€THBIX 3a/1a4 C SBHO
3aIaHHON (PU3UYECKOI MOJIETIBIO C
MCIIOJIb30BAaHNEM OCHOBHBIX 3aKOHOB M (DOpPMYIT
KBaHTOBOI ONTHKU. Pelienne kayecTBEHHbBIX
3a[1a4 ¢ OTMOPOM HA U3yYEHHBIEC 3aKOHBI,
3aKOHOMEPHOCTH KBAaHTOBOM OITHKH.
Pacno3naBanue ¢pu3nyeckux sBICHUN B

y‘Ie6HLIX OIIbITax:

¢dotornexkrpudeckuii apdext, cBeToBoe
JIaBJICHHUE.

Onucanue n3y4eHHBIX KBAHTOBBIX SBJICHUN U
MPOLIECCOB C UCIMOJIBb30BaHUEM (DPU3UUECKHX
BEJIMYMH: CKOPOCTb JIEKTPOMArHUTHBIX BOJIH,
JUIMHA BOJHBI M 4aCcTOTa CBETA, SHEPTHS U

UMITYIbC (OTOHA




4.2

CTpoeHue aTroma

Mopens atoma TomcoHa. OnbITE
Pezepdopaa no paccesHuro a-4acTuil.
[Tnanerapnas monxens atoma. [loctymarsl
bopa. M3nyuenue u norsomenre GoToHOB
P TIEPEXO0JI€ aTOMa C OJTHOTO YPOBHS

SHEPIruM Ha Apyrou. Buasl ciekTpos.

CriexTp ypoBHEl 3HEPIrUU aTOMa BOIOPOJA.

BomnHoBrle cBoiicTBa yactun. BoaHEI e
Bpoia. KopnyckynsipHo- BOJIHOBOM
nyanu3M. CIIOHTaHHOE W BBIHYKJICHHOE
W3JIyYCHHE.

TexHu4eckue ycTpoiicTBa U NPaKTUYECKOe
MIPUMEHEHHUE: CIIEKTPAJIbHBIN aHAIN3
(ciekTpockom), Ja3ep, KBAaHTOBBIN

KOMIIBXOTECP

Nzyuenune moxenu onwita Pesepdopna.
ITpoBeneHue sxkcrepuMeHTa 110 HaOJIIOJCHUIO
auHenvaroro crnekrpa. OueHka abCOIOTHBIX U
OTHOCHUTEJIbHBIX OIPEIIHOCTEH N3MEpEHUI
(bU3NYEeCKUX BEJTUYUH.

N3yuenue monenu aroma: TomcoHa,
IUIAaHETapHOW MOJIEIM aToMa, MOJIEN aToMa
bopa.

N3yuenue cnekrpa ypoBHEW JHEPIUM aTOMa
Boiopoaa. OObsICHEHHE TPUHIIUIIOB JEHCTBUS
U yCJIOBHM 0€3011aCHOI0 MPUMEHEHHUS
CIEKTPOCKOIIa, Ja3epa, KBAaHTOBOI'O
KOMIIbIOTEpA.

Perienue kauecTBEHHBIX 3a/1a4 € ONOPOM Ha
U3y4EHHbIE 3aKOHbI, 3AKOHOMEPHOCTH U
¢duznyeckue sBieHus 1no reme «CtpoeHue

aToMa».

Pacno3naBanue Q)HSHHGCKI/IX SIBJICHUH B
y‘Ie6HLIX OIIbITax: BOBHUKHOBCHUC
JIMHENYaToro CIICKTpPA U3JTy4YCHHH. Amnanuz
KBAaHTOBBLIX ITPOLECCOB U SIBJIGHUH C

MCIOJIb30BaHueEM nocTynaTos bopa




4.3

IATOMHOE SI7pO

DKCHepUMEHTHI, JOKa3bIBAIOIINE
CJIOHOCTB CTpoeHHUS siapa. OTKphITHE
panuoaktuBHOCTH. OnbITHI Pe3epdopaa mo
OTIpEe/IeNIEHUIO COCTAaBA PAIMOAKTUBHOTO
u3nydenus. CBoricTBa anb(da-, 6eta-,
ramma-usiydeHus. Bousaue
pPaZiOaKTUBHOCTH Ha )KUBbIE OPIaHU3MBI.
OTKpeITHE IPOTOHA U HEUTPOHA.
Hyxnonnas monens sigpa ['eiizenoepra-
WBanenko. 3apsa sapa. MaccoBoe uncio
anpa. M3oTomnsl.

Anbda-pacniag. DNEeKTPOHHBIN U
MMO3UTPOHHBIN OeTa-pacman. ['amma-
u3NydyeHue. 3aKoH paOaKTUBHOTO
pacmaja.

DHeprus CBsA3M HYKJIOHOB B siipe. SlnepHele

CHIJIBI.

M3yueHne SKCIEpUMEHTOB, JIOKa3bIBAIOIINX
CJIO)KHOCTB CTPOCHUSI aTOMHOTO SI/Ipa.
HccnenoBanue TpeKOB YacTHII (TI0 TOTOBBIM
dbotorpadusam). U3yueHnue saepHbIX CUl,
SICPHBIX PEaKIMii CHHTE3a U pacraja,
TEPMOSIACPHOIO CUHTE3a. 3ydeHne HyKIIOHHON
mozenu siipa ['eiizenOepra-lBaneHKo.
OOBsicHeHHE YCTpOICTBA M IPUMEHEHHS
JO3UMETpa, KaMepbl BuiibcoHa, siepHoro
peakTopa, aToMHOU O0MOBI. Perenne 3amad ¢
OTIOPOii Ha TMOTyYEeHHBIC 3HAHMS, B T.4. O 3apse
¥ MaccOBOM uucIie sijipa. Pacno3HaBanue
(U3NYECKUX SIBIICHUH B yU4EOHBIX OIBITAX U B
OKPY’KalolIeH )KU3HH: ECTECTBEHHAS U

HCKYCCTBCHHAA PaIUOAKTUBHOCTD.




Jedext maccsl sapa. SnepHble peakiuu.
[enenue u cuHTe3 AA€EP.
S nepubiit peaktop. TepMosiIepHbIN CUHTES.
[TpoGeMbl 1 IEPCIIEKTUBHI SIICPHOM
SHEPreTUKHU. DKOJIOTUYECKUE aCIIEKThI
AJIEPHOM SHEPTETUKH.
DnieMeHTapHble YacTullbl. OTKpPBITHE
MIO3UTPOHA.
MeTtop1 HaOJIIOIEHUS U PErUCTpaLuU
AJIEMEHTAPHBIX YaCTHII.
DyHaaMEHTAIbHBIE B3aUMOJICUCTBUSL.
EnuncTBo  (¢u3Mueckoil KapTHHBI  MHpA.
TexHu4yeckne ycTpOCTBA M MPAKTUUYECKOE,
MIpUMEHEHHUE: J103UMETp, Kamepa BuibcoHa,

SIIIEPHBIN peakTop, aTOMHasi boM0Oa

OnurcaHne KBaHTOBBIX SBJICHHI U IPOIIECCOB C
UCIIOJIb30BaHUEM (U3NYECKUX BETUUHH:
MIEPUOJI ITOTypacnaaa, SHEPIHsl CBA3H aTOMHBIX
anep, AeeKT Macchl sapa. AHaIU3 MPoLEecCoB
U SIBJICHUU C HUCIIOJIb30BAHUEM 3aKOHOB U
IIOCTYJIATOB: 3aKOH COXPAHECHUS
AJIEKTPUYECKOT0 3apsia, 3aKOH COXPaHEHUs
MacCOBOI'0 YMCIIA, ITOCTYJIAaThl bopa, 3aKk0H
paZiMoaKTUBHOIO pacrnajia. Yyactue B pabote
Kpyrioro croyia «®yH1aMeHTaIbHbIE
B3anMOJIeiicTBU. EquHCTBO (hr3mueckon
KapTHUHBI MUDPay.

Hcnonp3oBanre nHGOPMAIIMOHHBIX
TEXHOJIOTH J1JIs1 TOUCKA, CTPYKTYPUPOBAHMS,
MHTEpIpPETALU U NPEICTaBICHUS
uH(OpMaILUU TPU MOATOTOBKE COOOIIEHUI 0
NPUMEHEHHUH 3aKOHOB KBaHTOBOM (pu3uku B
TEXHUKE U TEXHOJIOTHUSX, YKOJOTUYECKHUX

ACIEKTax SACPHOU dSHEPTETUKHU

Hroro no paszneny 15

Pa3nes S. Ji1eMeHTBI ACTPOHOMHUHM M aCTPOPU3UKH




5.1

DJIEeMEHTBI ACTPOHOMUHU U

acTpou3uKu

OTansl pazBuTUsA actpoHomuu. [IpuknagHoe
1 MUPOBO33PEHUECKOE 3HAUCHUE
acTpoHoMuu. By 3BE31HOTO HEOa.
Co3Be3usl, sipKkue 3BE3/bl, IUNTAHEThI, UX
BuauMoe ABmxkeHue. CorHeuHas cucTeMa.
Connue. CollHeUHas aKTHBHOCTD. VICTOUHHK
pHeprun CoJiHIa U 3BE3/. 3BE3/bI, UX
OCHOBHBIC XapakTepucTuku. [{uarpamma
(CTIEKTPAJIbHBIN KJIACC - CBETUMOCTB.
3BE3IBI IIIABHON ITOCIICI0BATEIIHHOCTH.
3aBHCHMOCTE «Macca - CBETUMOCTDY IS
3BE3] TJIaBHOM MOCIIEI0BATEILHOCTH.
BuyTtpenHee ctpoenue 38€31. COBpeMEHHbIE
MpPEICTaBICHUS O TPOUCXOXKICHUHN U
sposronuy CoHIa ¥ 3BE37. DTallbl KU3HU
3BE3.

Muneunsiii I1yTs - Hama ['amakTuka.
[Tonoxxenue u nerkenne CoaHIa B
I"anaktuke. THUITBI TaTIaKTHK.

PannoramakTuky 1 kBazapsl. UEpHBIE ABIPHI

B AApax ralakKTHK.

[ToaroroBka cooOuieHnit 00 3Tanax pa3BUTUSL
ACTPOHOMUH, O IIPUKIIAJHOM U
MHUPOBO33PEHYECKOM 3HAYEHUU ACTPOHOMUH, O
METOJIaX IOJIyYE€HHUsI HAyYHBIX
ACTPOHOMUYECKUX 3HAHUN, OTKPBITHSX B
COBPEMEHHOM acTpoHOMUHU. M3yueHue
COBPEMEHHBIX IIPEJCTABIECHUN O
[IPOUCXO0XKACHNUN U 3BotoLuu CoslHLa U 3BE3 L.
3y4yeHre TUIIOB ralakKTUK, PaJUOralakKTUK U
KBa3apoB. M3yueHune ABM>keHUs HEOECHBIX Te,
PBOJIFOLIMN 3BE31 U BeeneHHon, mpoueccos,
[IPOUCXOJAIINX B 3BE3/1aX, B 3BE3IHBIX
CHUCTEMAaX, B MEKTAJIaAKTUUECKOH cpene,
MacIITaOHOM CTPYKTYpbI Beenennoit.
OOBsicHeHue paciirpenus BeenenHolt Ha
OCHOBe 3akoHa Xabb6ma. [TonroroBka k
00CYX/IEHUIO HEpEIIEHHBIX MTPodiieM
acTpoHoMuu. [IpoBenenne HabmoAeHUI
HEBOOPYKEHHBIM I'JIa30M C HCIIOIb30BaHUEM

KOMITBIOTCPHBIX HpI/IJIO)KeHI/Iﬁ JJI OIIPEACTICHUS




Bcenennas. Paciupenue
Bcenennoii. 3akon Xab0:ma.
Paz6eranue ranaktuk. Teopus
bonpuioro B3peiBa. PennkroBoe
U3ITy4eHUeE.

Macmrabnas CTpykTypa
Bcenennoii. Meraranakruka.
Hepeménnsie mpo0iaembl
aACTPOHOMUHU

Bcenennas. Paciupenue
Bcenennoii. 3akon Xab0:ma.
Paz6eranne ranaktuk. Teopus
bonpuioro B3peiBa. Pennkrosoe
U3ITy4yeHUe.

MacmrabHast cTpyKTypa
Bcenennoii. Meraranakruka.
Hepeménnsie mpo0iaembl
aCTPOHOMUU

Hroro no pazneny

Pa3nes 6. O6001aro1ee NOBTOPeH

ue

6.1

Oo6o61aromiee
ITOBTOPCHHE

O06o011eHre U cucTeMaTu3aIus
CoJIepKaHus pa3esioB Kypca
«Mexanukay, «MonexkynspHas Qu3uka u
TEPMOJAMHAMUKAY, «DIEKTPOJIUHAMUKAY,
«Konebanust u BOHBI, «OCHOBBI
CIIELUATILHON TEOPUU OTHOCUTEITBbHOCTH,
«KBanToBas pusuka», « IIeMEHTHI
aCTpOHOMHUHU U acTpodusukm». Pomb
(U3UKY U aCTPOHOMHUHU B SKOHOMUYECKOH,
TEXHOJIOTHYSCKOM, COIMATIbHOM B
ATUYECKOH cdepax MesaTeTbHOCTH
YeJI0BeKa, poJib U MECTO (PU3MKHU U
aCTPOHOMHH B COBPEMEHHON Hay4YHOU
KapTUHE MHUpPA, 3HAYEHUE OMICATEIIbHOM,

CUCTEeMATHU3UPYIONIEH, OOBICHUTENLHOMN U

VYyacTue B JUCKYCCHH O POJIH (PU3HKH U
aCTPOHOMHH B Pa3IMUHBIX chepax
JesTeIbHOCTH YenoBeka. [loaroroska
cooO1IeHnit 0 MecTe PU3NIECKOI KapTHHBI
MHpa B psZly COBPEMEHHBIX MPeICTaBIECHUI

0 TIpupose.

BrimonHenune yueOHBIX 3aaHui,
JEMOHCTPHUPYIOIINX OCBOEHNUE OCHOBHBIX
MOHITHUH, (PU3MUECKUX BEJIMYUH U 3aKOHOB
kypca ¢pusuku 10-11 xnaccon




MPOTHOCTUYECKON (QYHKIIUN (PU3NIECKOM
TEOPHH, POJIb PU3NIECKOIN TEOPUH B
(OpMHpPOBAHUY TPE/ICTABICHUI O
(bu3nUecKoil KapTHHE MHpa, MECTO
(U3UYECKON KapTUHBI MUpa B 0011IEM
PSAY COBPEMEHHBIX €CTECTBEHHO-

HAay4HBIX IPEJCTABICHUN O IIPUPOE

Wtoro 1o paszneny 4

P 3
€3€pBHOE BpeEMSI.

[ToBTOpEHUE

OBIIEE KOJIMYECTBO 68

YACOB I1O0

[MPOI'PAMME




IHOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
N KoJsaunyecTBo 4acoB Jlara JIeKTPOHHBbIE U(PPOBHIE
Tema YpoKa KOHTpOJILHLIe HpaKTI/I‘lCCKI/Ie oﬁpasosaTeanble
n/n Bcero H3Y4YeHH S
padoTbI padoThbI pecypcbl
®dusuka — HaykKa 0 NpUpoeE.
1 Hayuneie MCTZ,;[(LI HO:I:H;)HIst 1 5.09 bubmorexa HOK
https://m.edsoo.ru/ff0c32e2
OKPY’KaIoIIero MUpa
Poaw u mecTo pusuku B
(hopMUPOBaHUH COBPEMEHHOMU bubnnoreka [JOK

2 . 1 7.09
HAYYHOU KapTHHBI MHUpa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JEATEIbHOCTH JIIOIeH
MexaHn4ecKoe JIBUKCHUE.

3 OTHOCHUTEIBHOCTh MEXaHUUECKOTO 1 12.09 bubmuorexa [JOK
nekenus. [lepemernenue, https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOPEHHUE

4 PaBHOMEpHOE IPAIMOJIMHEWHOE 1 14.09 bubnuoreka [IOK
JBIKCHUE https://m.edsoo.ru/ff0c3620

5 PaBHOycKOpeHHOE IPSIMOIMHENHOE 1 19.09 bubnnorexka [JOK
JIBHDKCHUE https://m.edsoo.ru/ff0c372e

6 CBoboaHoe nageHue. Y CKopeHue 1 1,09 bubnunoreka [JOK
CcBOOOHOTO MaACHUS ' https://m.edsoo.ru/ff0c39cc
KpuBonunelinoe ABUXKEHUE.

7 I[I]:I/I)KCHI/IC MaTepiaanoﬁ TOYKH 10 1 26.09 bubamorexa IOK

https://m.edsoo.ru/ffOc3ada
OKPY>KHOCTH
8 [IpuHIIKUIT OTHOCUTENBHOCTH 1 98.09 bu6mmoreka [IOK

lanunes. MHepunanbHble CUCTEMBI

https://m.edsoo.ru/ff0c3be8



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

orcuera. [lepseii 3akoH HeroTOHA

Macca tena. Cuna. [Ipuniun

9 CyInepro3uiuu cuii. Bropoii 3akon 3.10 Bu6mnorexa LIOK
. https://m.edsoo.ru/ff0c3be8
HreroTona nist MaTepuanbHOM TOUKU

10 Tperuii 3akon Herotona st 5.10 bu6mmoreka [IOK
MaTepHAIbHBIX TOUEK https://m.edsoo.ru/ffOc3be8
3akoH BceMUpHOTO TsiroteHus. Cuna

11 TSDKECTH. HCII))BaS[ KOCMHYECKast 10.10 Bu6mmorexa LIOK

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

12 Cuna ynpyroctu. 3akoH ['yka. Bec 12.10 bubnuorexa [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koadpduument

13 TpeHus. Cuiia COnpOTUBIICHUS TTPU 1710 bubnnoreka [JOK
IIBUKEHUU TEJIA B KUAIKOCTA WIH https://m.edsoo.ru/ff0c3f76
rase
[TocTynarenbHO€ U BpalaTelibHOE

14 JBUKEHHE a0COTIOTHO TBEPAOTO 19.10 bu6mmoreka [JOK
Tena. MomeHT cuitbl. [1edo cuitbl. https://m.edsoo.ru/ff0c41a6
VYcnoBust paBHOBECHs TBEPIOTO Tela
NMnynsc MmaTepralbHONW TOYKH,

15 CUCTEMBI MaTepUATIbHBIX TOYEK. 24.10 bubnunorexa [JOK
Wmmynbse cuitbl. 3aKOH COXpaHEHHS https://m.edsoo.ru/ff0c43d6
UMITyJbca. PeakTUBHOE IBH)KEHHE
PaGoTta u MOIITHOCTH CHITBIL.

16 Kunernueckas sHeprust 26.10 bubmuoreka [IOK
MaTepuaabHOH ToukH. Teopema 06 https://m.edsoo.ru/ff0c4502
W3MEHEHUN KMHETHYECKOW SHEPTUH

17 [ToTenumanpHas SHEpTHsL. 2-YET 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

[ToTenumanpHas SHEPTUS YIPYTO
ne(OpMUPOBAHHON MPY>KUHBI.
[loTenumanpHas sHEPrus Tena
BOJIM3U MOBEPXHOCTH 3eMIIU

711

https://m.edsoo.ru/ff0c461a

18

19

20

ITorennuanbHbIC U
HeIoTeHIMalIbHbIE CHIIBI. CBS3b
paboThl HEMOTCHITUATBHBIX CHUJI C
W3MEHEHUEM MEXaHUYECKOU SHEPTUU
CHUCTEMBI TeJl. 3aKOH COXPaHCHUS
MEXaHUYECKOU SHEPTUn

Jlaboparopuas pabota
«MccnemoBanue CBsI3U pabOThI CHIIBI
C U3MEHEHHUEM MEXaHHYECKOM
SHEPrUM Tella Ha MPUMEpPE
PacTsHKEHHSI PE3UHOBOTO XKIyTa»

KonTponbhas padota no teme

«Kunemaruka. Jlunamuka. 3aKOHBI
COXpAHEHUs B MEXAHUKE

9.11

1411

16.11

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

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c4h74

21

OcCHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKOMN
Teopun. BpoyHOBCKOE JBHKEHUE.

Huddyszus

21.11

bu6mmorexa [IOK
https://m.edsoo.ru/ffO0c4dc?

22

XapakTtep ABUKEHUSA U
B3alMOJIECUCTBHS YaCTUI] BEIIECTBA.
Mogenu cTpoeHus ra3oB, )XUIAKOCTEH
U TBEPIBIX TENI

23.11

23

24

Macca monekyn. Konuuecto
BemiecTBa. [locrosHHas ABoraapo

TennoBoe paBHOBecue. TemnepaTrypa

28.11

30.11



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

u e€ uzmepenue. lllkana remneparyp
Henscns

WUneansusiii raz 8 MKT. OcHoBHOE

bubmuoreka [JOK

25 5.12
ypaBHenue MKT https://m.edsoo.ru/ff0c4fde
AGcontoTHas TemiepaTypa Kak Mepa
cpeaHel KHHETUYECKON SHEPIUU bubmuorexa [JOK

26 7.12
JIBMKEHUS MOJIEKYIL. Y paBHCHHE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kianeipona

27 3akoH JlanbToHa. ['a30BbIe 3aKOHBI 12.12
Jlaboparopnas pabota

28 «MccnenoBanne 3aBUCUMOCTH 14.12
MEXTy TTapaMeTpaMU COCTOSHUS
pa3peKeHHOTO Ta3ay
H3onporiecchl B neanbHOM rase u bubnuorexa [JOK

29 19.12
uXx rpaduyeckoe npeIcTaBICHUE https://m.edsoo.ru/ff0c570e
BuyTpenHss sHeprus
TEPMOJUHAMHYECKON CUCTEMBI U
cnocoObl €€ n3meHeHus. KomnuecTBo bubmuorexa [JOK

30 21.12
TEIIOTHI ¥ paboTa. BHYTpeHHsIs https://m.edso0.ru/ff0c5952
SHEPTHUS OJJHOATOMHOTO HJICATEHOTO
raza

bu6mmoreka [JOK
31 B 26.12
FABT TETLIOHEpCAatt https://m.edsoo.ru/ff0c5¢c36
VY aenbHas TEIUIOEMKOCTH BEIIECTBA.

32 KonunuecTBo TennoTsl npu 98.12 bubmuoreka [IOK
Teruionepenaye. AanadbaTHbIA ' https://m.edsoo.ru/ff0c5c36
nporece

33 [TepBbIit 3aKOH TEPMOTMHAMUKH U 3-UET bubnmuotexa [JOK



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

ero NpUMEHEHHE K H30IpoIieccam 9.01 https://m.edsoo.ru/ff0c5efc
o | oo e
pHpoAe. BTOp ' https://m.eds00.ru/ff0c6230
TEPMOTUHAMUKU
35 [Tpunmun nevicrBus u KI1/] 16.01 bu6mmoreka [IOK
TEIUIOBOM MaIlIMHbI ' https://m.edsoo.ru/ff0c600a
36 [ukn Kapno u ero KIT 18.01
37 DKOJIOrH4eCcKHe MPOoOIIeMbI 23.01
TETIOIHEPTETHKHU
000 I
38 SM(())J'IISI? KJ)II;IIIH;aﬁ}I’p (;::31/1Ka OcHOBBI 25.01 Bubmiorexa LIOK
yip ' ' https://m.edsoo.ru/ff0c6938
TEPMOTUHAMHUKI»
39 ffl\?{?pemmaﬂ 1236@(: T: HZ T(e)lteo 30.01 Bubmiorexa LIOK
KyiapHas Gusuka. OCHOBBI .
fIeKyIp https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMHUKI»
40 [TapooOpa3zoBaHue 1 KOHJEHCALIMSL. 01.02 bubnnoreka [JOK
HWcnapenue u KurneHue ' https://m.edsoo.ru/ff0c63b6
" AOconroTHasg 1 OTHOC;TGJIBH&H ) - BuGmorexa OK
BIANCHOCTE BOSAYXA. HACHIICHER ' https://m.edsoo.ru/ff0c64d8
nap
Tsépnoe teno. Kpucramumueckue u
I B hiong i
CBOMCTE KpHC OB ARHKHC ' https://m.edsoo.ru/ff0c65f0
kpuctabl. COBpeMEHHbBIE
MaTepraIbl
[1naBneHre U KpUCTATUIA3AIIHSL.
43 V aennHas TEIIoTa MJIaBIEHU. 13.02 bubmorexa HOK

Cybnumarus

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 1
YpaBHEHHE TEIIOBOTO OanaHca 5 https://m.eds00.ru/ff0c6820
. ?;emp;:z:um ;e;.e?(nemzlzzecxnﬁ 2000 Butmnorexa LOK
sin. JIBa BU TPUYECKUX .
PAl Jla SJICKTp https://m.edsoo.ru/ffOc6bcc
3aps/i0B
.5 [IpoBogHUKH, I[I/IBJ'I;KTpI/IKI/I Hu 7200 BuGnorexa LIOK
MOJIYIIPOBOTHUKHN. 3aKOH .
YHPOBOA https://m.edsoo.ru/ffOc6bcc
COXpaHEHUs AJIEKTPUUECKOTO 3apsiaa
o EsaHMoz[;ﬁCTBHe 3uap;m013. 3akoH ) 109 Bu6morexa LIOK
JToHa. TOYEUHBINH SIEKTPUIECKUH .
Y P https://m.edsoo.ru/ff0c6ced
3aps
Hanpssk€HHOCTB DIIEKTPUYECKOro
48 noss. [IpuHuun cynepno3unuu 99.02 bu6mmoreka [IOK
AIIEKTPUUYCCKUX OJIeH. JInHuM ' https://m.edsoo.ru/ff0c6df2
HANPsHKEHHOCTH
o | e e
: taJ. ' https://m.edsoo.ru/ffOc6f00
MOTEHIINATI0B
PO i 703 BubmorexallOK
P ' ' https://m.edsoo.ru/ff0c7018
JusnexTpudeckast IpOHUIIAEMOCTD
bu6mmoreka [JOK
51 é .K 12.03
dneKTpodukocte. Kornencarop https://m.edsoo.ru/ff0c7126
T
A pa- P ' https://m.edsoo.ru/ff0c72c0
3apsKEHHOT0 KOHJIEHCAToOpa
53 JlabopaTtopHas pabota "M3mepenue 19.03

AIEKTPOEMKOCTH KOHAeHcaTopa"



https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

54

55

56

57

[IpuHIMIT NEWCTBUS U IPUMEHEHUE
KOHJIEHCATOPOB, KOMMUPOBAILHOTO
armapara, CTpyHHOro nmpuHTEpa.
DJIEKTpOCTaTUYECKas 3alUTa.
3a3eMJieHre IEKTPOIPUOOPOB

DNEeKTpUUECKUN TOK, YCIIOBUS €r0
cymiectBoBaHus. [IoCTOSHHBIN TOK.
Cuna toka. Hanpspkenue.
Conporunenue. 3akon Oma aJist
y4acTKa [enu

[TocnenoBarenpHOE, TAPATUICTBLHOE,
CMEIlIaHHOE COETMHEHUE
npoBoAHHUKOB. JlabopaTtopHas
pabota «3yueHne CMEIIaHHOTO
COCTUHEHUS PE3UCTOPOB

PaGora 1 MOLIHOCTE

3IEKTPUUYECKOTO TOKA. 3aKOH
Jxoynsa-Jlenna

21.03

04.04

9.04

11.04

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

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

58

3axon OMa 171 OJIHOM (3aMKHYTO)
anekTpudeckoi nenu. Koporkoe
3ambikanue. JlaboparopHas padota
«M13mepenune D/IC ucTouHuKa TOKa U
€ro BHYTPEHHETO CONIPOTUBIICHUS

16.04

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

59

DneKTpOHHAas IPOBOJIUMOCTD
TBEPIIBIX METAILIOB. 3aBUCUMOCTh
COIIPOTHBIICHUS] METAJIJIOB OT
Temnepatypbl. CBepXIpOBOAUMOCTh

18.04

60

DNeKTpUUECKUN TOK B BaKyyMe.
CBolicTBa 3JIEKTPOHHBIX TyYKOB

23.04



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

[TonynpoBOIHUKH, UX COOCTBEHHAs

61 Y MPUMECHAs MPOBOJIUMOCTb. 1 95.04 bubmuorexa [JOK
CBoiicTBa p—N-mepexoa. https://m.edsoo.ru/ff0c84ae
[TonynpoBoIHUKOBBIE TPUOOPHI
DNEeKTPUYECKUH TOK B paCTBOPAX H

62 paciuiaBax 3JIEKTPOJIMTOB. 1 30.04 bubnmoreka [JOK
DIEKTPOIUTHYECKAS JHUCCOIMAIIHS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOJIN3
DNeKTPUYECKHUI TOK B razax.

63 CamocTosTenbHBIN U 1 02.05 bubnuorexa [JOK
HECaMOCTOSTEIIbHBIN pa3psil. https://m.edsoo.ru/ff0c84ae
Monnus. [nazma
DnexTpuueckue nprudopsl U

64 YCTpOICTBA U UX MPAKTUYECKOE 1 705 bubnnorexa [HJOK
npuMeHeHue. [IpaBuia TeXHUKH https://m.edsoo.ru/ff0c86fc
0e30macHOCTH

65 O6o06maromuit ypok 1 14.05 bubnunoreka [JOK
«DNEKTPOAUHAMHKAY https://m.edsoo.ru/ff0c88be
KontponbHas pabota B pamkax bubnuoreka [IOK

66 - 1 16.05
MPOMEKYTOYHON aTTeCcTalluu https://m.edsoo.ru/ff0c8a8a

67 [ToBTOpEHUE TEMBI 1 91,05 bubnnoreka [JOK
"DnekTpouHaMHKa" https://m.edsoo.ru/ff0c8c56

68 O6o6matomuit ypok mo temam 10 1 93.05 bubnunoreka [JOK
Kjacca https://m.edsoo.ru/ff0c8f6c

OBLIEE KOJIMYECTBO YACOB I1O0 68

[NPOT'PAMME



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

11 KJIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne Jlara
Tema ypoxa Konrposbusie IIpakrunyeckue oOpa3oBaTe/IbHbIE
n/n Bceero H3yYCHUsS
padoThI padoTshI pecypchl
[TocTossHHBIE MATHUTHI U UX

1 B3auMoOAcicTBHE. MarHuTHOE II0JIE. 1 5.09 bu6mmoreka [IOK
BexTop MarHMTHOW MHYKIUH. https://m.edso0.ru/ff0c9778
JIvHUM MarHUTHOM MHIYKIUU
MarsuTHOE 1oJjie IPOBOJHUKA C

5 TokoM. OnbIT Dpcrena. 1 209 bu6mmoreka [IOK
B3anMoeiicTBre IPOBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaGoparopHas padora «3yueHnne

3 MarHIETHolljo noﬁﬂ KaTy'IJ_IKI/Iy: 1 1 12.09 bubmmorexa LIOK

https://m.edsoo.ru/ff0c98fe
TOKOM)»
JlelicTBME MarHUTHOTO TTOJIS Ha
MPOBOJHUK ¢ TOKOM. Cuita Amrepa.

4 JlaGopatopHnas pabora 1 1 14.09 bubnuoreka [IOK
«HccnenoBanue IeMCTBUA ' https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOTO MarHUTa Ha PaMKy ¢
TOKOM»

JleficTBE MarHUTHOT'O MOJIS Ha

5 JIBUKYIIYIOCS 3apsKEHHYIO 1 19.09 bubmuorexa [JOK
gactuny. Cuna Jlopenma. Pabora https://m.edsoo.ru/ff0c9df4
cuiel JIopeHna
DNeKTPOMarHUTHAS WHIYKITHS.

6 IToTok BekTOpa MarHUTHOM 1 21.09

nHaykuuu. D/1C naaykuun. 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

3JEKTPOMArHUTHON UHIYKIIUU
®dapanes

Jlaboparopnas pabota
«HccnenoBanue sIBICHUS
BHGKTpOMaFHHTHOﬁ HHIAYKIOHUW

NuaykTuBHOCTH. SIBIICHUE
camounaykiuu. J1C
CaMOUHIYKIMH. DHEPIrHst
MarHUTHOTO TOJIS KATYIIKH C TOKOM.
DNEeKTPOMarHuTHOE T0JIe

TexHuueckue ycTpoicTBa U UX
IIPUMEHEHHE: TIOCTOSHHbIE MarHUTHI,
AJIEKTPOMAarHuThl,
ANEKTPO/IBUraTENb, YCKOPUTEIN
3JIEMEHTApHbBIX YaCTHII,
WHAYKIIUOHHAS T1eYb

26.09

28.09

3.10

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

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

10

11

12

13

Oo6o06maromuit ypok «MarautHoe
noJie. JIeKTpOMarHuTHas
WHTYKIHS

KonrtponbHas pabota no reme
«MarHuTtHoOe 1osie.
DNeKTpOMarHuTHas HHIYKIUS

CB00O0/1HBIE MEXaHUYECKUE
Kosebanus. ['apmMoHHUeckue
KosebaHus. YpaBHEHHE
rapMOHUYECKUX KOJeOaHH.
[IpeBpamenue saepruu

JlaGopatopHnas pabora
«MccrnenoBanue 3aBUCUMOCTH

5.10

10.10

12.10

17.10

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cab82

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

Meproja MaJbIX KoJIeOaHui rpy3a Ha
HUTH OT JJIUHBI HUTH U MaccChl
rpy3a»

14

KonebarenbHblil KOHTYD.
CB00OIHBIE AJIEKTPOMArHUTHBIE
Koj1e0aHus B UACAILHOM
KOJIeOaTEeTbHOM KOHTYpE. AHAIOTHUS
MEK1Yy MEXaHUYECKHUMU U
AIIEKTPOMATrHUTHBIMHU KOJIEOaHUSMHU

19.10

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

15

®opmyna Tomcona. 3akoH
COXpPAaHCHUS SHCPIUr B UACAIIBHOM
KoJIe0aTeIbHOM KOHTYpE

24.10

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

16

[IpencraBnenue o 3aTyxaromux
Kose0aHusX. BolHyKIEeHHbIE
MeXaHHuYecKue KoneOaHusl.
Pesonanc. BeinyxaeHHbie
3JIEKTPOMAarHUTHbBIE KOJIeOaHUs

26.10

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

17

IlepeMeHHBIN TOK.
CunyconaaIbHBINA MTEPEMEHHBIN TOK.
MOoOMmHOCTh IEPEMEHHOTO TOKA.
AMIUTMTYTHOE U IEVCTBYIOIIECE
3HAQUYE€HHE CUJIbI TOKA U HAIIPSKEHUS

2-YET
7.11

bu6mmoreka [IOK
https://m.edsoo.ru/ff0chd34

18

19

Tpaucpopmarop. [Ipoussoactso,
nepeaya u noTpediaeHue
JIEKTPUUYECKON YJHEPTUN

YCTpOUCTBO U NMPAKTUYECKOE
IIPUMEHEHHE IEKTPUIECKOTO
3BOHKA, TEHEPATOPA IEPEMEHHOTO
TOKa, JINHUM 3JIeKTporepeaady

9.11

14.11

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

DKOJIOrM4eCcKUe pUCKU TIpU
IIPOM3BOCTBE NEKTPOSHEPTUH.

20 KynbsTypa ncnonszoBanust 16.11
AJIEKTPOIHEPT U B MIOBCETHEBHON
KU3HH
MexaHnuecKre BOJIHBI, YCIOBUS
acripoctpanenws. [lepuo.
21 IéKoppocn,ppacnpOCTpaieHiﬂ u 21.11 bubmmorexa LIOK
https://m.edsoo.ru/ffOcca54
nniHa BONTHEL. [Torepeunslie u
MIPOJIOJIbHBIC BOJTHBI
99 3ByK. CKOpOCTH 3BYyKa. | pOMKOCTh 9311 bubnuorexa [JOK
3Byka. Beicora Tona. TemOp 3Byka ' https://m.edsoo.ru/ff0cccOc
DNEKTPOMArHUTHBIE BOJHBI, UX
23 CBOfICfBa u ckopocTb. Llkana 28.11 Bubmiorexa LIOK
https://m.edsoo.ru/ffOccfe0
AJIEKTPOMATrHUTHBIX BOJIH
[TpuHIUTIBI PATHOCBS3U U
24 TeneBusieHus. Pazpurue cpeacts 30.11
cBs3u. Pagnostokamus
o5 Konrtponbnas pabdora «Konebanus u 512 bubnuoreka [IOK
BOJIHBI» ' https://m.edsoo.ru/ffOcc6f8
[IpssmonnHENHOE pacpoCTpaHEHHE
CBETa B OJIHOPOJIHOM Cpejie. bubnuoteka [JOK
26 . 7.12
Toueunsriit ucrounuk cera. Jlya https://m.edsoo.ru/ff0cd350
CBeTa
OTtpakeHne cBeTa. 3aKOHBI
27 onfamemm cgera. [locTtpoenne 12.12 Bubmiorexa LIOK
_ https://m.edsoo.ru/ff0cd4e0
M300paKeHMI B IJIOCKOM 3epKajie
28 [Ipenomnenue ceera. [lonHoe 14.12 bu6mmoreka [JOK



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 OTpaXKEHUE.
[IpenenbHbIiA yroJ MOIHOTO
BHYTPEHHET0 OTPaKEHUS

https://m.edsoo.ru/ffOcd7f6

29

30

31

Jlaboparopuas pabota «3mepenue
MIOKAa3aTesl PEJIOMIICHHS CTEKIIa

JIunzel. [TocTpoenune n300pakeHUi
B JiuH3e. DopMyIia TOHKOH JTUH3BI.
VYBenu4ueHue JIUH3bI

Jlaboparopnas pabota

«HccnenoBanue CBOWCTB
M300paXeHUI B TUH3AX»

19.12

21.12

26.12

bubmuorexa [JOK
https://m.edsoo.ru/ffO0cd67a

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

32

Hucniepcus cBeta. CIIOKHBIN COCTaB
oenoro ceera. L{er. JlabopaTopHast
pabora «HabmroaeHue nucrnepceun
CBETa»

28.12

33

Wutepdepennms cera. Audpaxus
ceta. [luppaknuonHas pemerka

3-UET
9.01

bu6mmorexa [IOK
https://m.edsoo.ru/ffOced22

34

35

IlonepeyHOCTh CBETOBBIX BOJIH.
[Tonspusanusa ceera

Onrtuyeckue mpuOOPHI U yCTPOHUCTBA
U YCJIOBUS UX 0€30MacHOro
MIPUMEHEHHUS

11.01

16.01

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

36

['panubl TPpUMEHUMOCTH
KJIACCUUECKOM MEXaHMUKHU.
[ToctynaTel cnennaibHON TEOPUU
OTHOCHUTEIBHOCTH

18.01

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

37

OTHOCHUTENBHOCTD
OJTHOBPEMEHHOCTH. 3aMe IJICHHE

23.01

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 NJIMHBL

DHeprusi U UMITYJIbC
pensTUBUCTCKOM yacTulbl. CBsI3b

bubmuorexa [JOK

38 25.01
MacChl C SHEPTUCH U UMITYJIbCOM. https://m.edsoo.ru/ffOcfc68
DHeprust MoKos
9 IéOHTPOJ'IBH:}I pa6OTau«Oel'ITI/IKa. 001 BuGnoreka LIOK
CHOBBI CHEIMATILHON Teopuun .
B P https://m.eds00.ru/ffOcf6f0
OTHOCUTEITLHOCTH
®otonbl. opmyna [1nanka. bubnuorexa [IOK
40 01.02
DHeprusi ¥ UMITYJIbC POTOHA https://m.edsoo.ru/ffOcfel6
o | gummenme—
T kta. OnbiTer A. T .
https://m.edsoo.ru/ffOcffc4
CroneroBa
o | bt Yo
WHIITeHA 11 QOT KTa. .
A https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» dhotorpdexra
18| TModenens, Xinamsooros setorse ;agp  Pubworexa LOK
AcBa. s ' https://m.edsoo.ru/ff0d04a6
cBeTa
TexHnueckue ycTpoucTsa u
MPAaKTUYECKOE TPUMEHEHHUE:
44 15
¢boTorIeMEeHT, POTOAATUHK,
CONHeYHas OaTapesi, CBETOUOT
45 Pemenue 3amau mo reMe «JI€MEHTEI 20.02 bubmuorexa [JOK
KBaHTOBOM ONTUKM» ' https://m.edsoo.ru/ff0d0302
Monens aroma Tomcona. OTBITEI BuGmorexa LIOK
46 Pezepdopaa o paccesnuro o- 22.02

YacCTHII. HnaHeTapHasI MOJ€CJIb 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

IToctynater bopa

27.02

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

48

N3nyuenue u noriomieHue poToHoB
IIPH [IEPEXOE aTOMA € OJTHOTO
YPOBHS 3HEPruuU Ha Apyrou. Buasl
CIIEKTPOB

29.02

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

49

50

51

52

53

54

BomnHoBEIe cBOlicTBa YyacTUll. BOIHEI
ne bporna. KopnyckynsipHo-
BOJTHOBOM nyasin3M. CrIOHTaHHOE U
BBIHY)KJICHHOE U3JTyYCHHE

OTKpBITHE PATMOAKTUBHOCTH.
Omnsitel Pesepdopaa mo
OIIpE/ICJICHUIO COCTaBa
PaINOAKTUBHOTO U3ITYUCHUS

CgoiicTBa anbda-, 6era-, raMma-
u3ny4yeHus. BiusHue
PaOaKTUBHOCTH Ha )KHUBBIS
OpPTaHU3MBI

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otonsl. Anbga-pacnan.
DJEeKTPOHHBIN U MO3UTPOHHBIHN OeTa-
pacnaz. ['aMma-nu3inyyenue

DHeprusi CBSA3U HYKJIOHOB B siJIpe.

S nepubie peakuuu. SnepHbIn
peaktop. [IpobnemMsbl, mEpPCIEKTHBHI,
JKOJIOTUYECKUE aCIIEKTHI SIAEPHOU
SHEPreTUKHU

3J'ICMCHTapHBIe JacCTHUIIbI. OTKpBITI/Ie
MMO3UTpPOHA. Metoasl Ha6J'IIOI[eHI/I$I n

5.03

7.03

12.03

14.03

19.03

21.03

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

pPEruCTpalK dJIEMEHTAPHBIX
yactuil. Kpyrislii cton
«DyHIaMEHTaTbHBIC
B3auMoercTBUA. EnuHCTBO
(hbU3UYECKON KapTUHBI MUPa»

Bun 38é3nnoro neba. Co3sesnus,
SIpKUE 3BE3/IBI, IIAHETHI, UX
BuauMoe asrkenne. Coanevynas
cucremMa

04.04

56

Connne. ConHeuHass aKTHBHOCT.
Ncrounuk sneprun ConHua u 3BE3]1

9.04

57

3BE3/1b1, UX OCHOBHBIE
XapaKTEePUCTUKU. 3BE3IBI TTIABHOU
[I0CJIe0BATENbHOCTH. BHYTpeHHEe
cTpoeHue 3B€311. COBpeMEHHbIE
MIPEJCTABICHUS O MTPOUCXOKICHUHU H
sBostoruu CoNHIA U 3BE3]1

11.04

58

Mneunsiii [1yte — Hama
lNanaxtuka. [TomoxxeHne u IBMKEHUE
Comamna B [Namaktuke. ["amakTuky.
UEpHble ABIPHI B sIpax rajJakTUK

16.04

59

60

61

Bcenennas. Pazberanue rajnakTuk.
Teopus bonbpmoro B3peIBa.
PennkroBoe u3nydeHue.
MeraranakTuka

Heperennsie npo0iaembl
aCTPOHOMUU

KonrtponbHas pabota B pamkax
IIPOMEXKYTOUYHOM aTTecTaluu

18.04

23.04

25.04




O6o06maromuit ypok. Pois pusuku
Y aCTPOHOMHUHU B SKOHOMHYECKOM,
62 TEXHOJIOTMYECKOH, COLMATLHON U
3TUYECKOM cdepax JesaTeIbHOCTH
YyelIoBeKa

O6o6maromuii ypok. Pois u Mmecto
63 (U3HUKN U aCTPOHOMUH B
COBPEMEHHOI HAy4YHOU KapTHUHE

Mupa

30.04

02.05

O6o06maromuii ypox. Poib
64 ¢bu3nveckoil Teopuu B
(OpPMUPOBAHUY MTPEICTABICHHUI O

¢busnueckoil KapTuHe MUpa

7.05

O6o06maromuii ypok. Mecto
(bu3nIeCKOil KapTUHBI MHpPa B
65 o0mIeM psiy COBPEMEHHBIX
€CTECTBEHHO-HAYUHBIX
MIPEJICTABIICHHUI O IPUPOJIC

14.05

66 Mar»uTtHoe 1noJe.

DneKTpoMarHuTHasT MHIYKIIUS

67 Ontuka. OCHOBBI CHETUATILHON

TECOPHUH OTHOCUTCIIBHOCTHU

68 KBanToBas (puznka. JneMeHTbI

ACTPOHOMUH U aCTpO(I)I/ISI/IKI/I

16.05

21.05

23.05

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

68



https://m.edsoo.ru/ff0d1784

YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

®uszuka 10 Mskumes I'.J1., Byxosues b.b., Hapyrun B.M. noxa penakuueit
[TapdentbeBoit H.A. Akmone puoe obmiectBo "M3gatens crBo "lIpocBere Hue
O®usuka 11 Msakumes I'.JI., Byxosues b.b., Yapyrun B.M. noa penakuueit
[TapdentreBoit H.A. Akmuone poe obmectBo "U3natens ctBo "Ilpocsemie Hue

METOANUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

dusuka «Metoapl peneHus pu3ndeckux 3agaa» Macrepckas yuutens/ H. 1. 3opun. M.
BAKO.

Co6opuuk 3amau o ¢usuke. 10-11 xnaccel. bazoBeiii u npoduibHbLi ypoBenb. H.A.
[MapdentreBa. M. «IIpocBemeHue»

®duswmka 10 knace. Jlaboparopusie. Kontponbsabie padoThl. ActaxoBa T.B. M3nparenbcTBo
«JInmeny»

®usuka 11 knace. Jlaboparopusie. Kontponsasie padotsl. ActaxoBa T.B. M3xarenscTBo
«JInmen»

HUPDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET

e (OOnauyHas uHTepHET — M1ardopma «PILL»
e (OOpa3oBaTeNbHBIN MOPTAJ JJIS MOJATOTOBKH K dK3ameHaM — «Perry 31'9»



