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HOACHUTEJIBHASA 3AIINCKA

«Pabouass mporpamma 1o (Qu3UKe SBISETCS COCTABHOM YaCThIO OCHOBHOM
o011e00pa3oBaTeibHOM MporpaMMbl  cpefHero oOmiero obpaszoBanuss MAOY
«bepkytckas COIIy. [Iporpamma 1o pusrke 6a30BOT0 YpOBHS Ha yPOBHE CPEIHETO
oOmiero oOpa3oBaHusi pa3zpaboTaHa Ha OCHOBE IOJIOKEHUM W TpeOOBaHUUM K
pe3yJibTaTaM OCBOCHUSI OCHOBHOM 00pa30BaTeIbHON MTPOrpaMMBbl, IPEACTABICHHBIX
B ®I'OC COO, a Takxe ¢ yu€Ttom QenepaibHOil paboueiit mporpaMMbl BOCIUTAHUS
Y KOHLEMIIUU TpernoAaBaHusi yuyeOHoro npeamera «Dusmka» B 00pa3oBaTeIbHBIX
OpraHU3aAUIX Poccuiickoit Oenepannu, peanu3yroImx OCHOBHBIEC
00pa3oBaTeIbHbIE TPOTPAMMBI.

CopnepkaHue mnOporpaMMmbl MO (U3MKE HAIpaBiIeHO Ha (OpMUPOBAHUE
€CTECTBEHHO-HAY4YHOU KapTuHbI Mupa oOyyvarouxcs 10—11 kinaccoB npu o0yueHun
ux ¢u3rKe Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-JIEATEIbHOCTHOTO TOJIX0/IA.
[Tporpamma o ¢usmke coorBercTByeT TpedoBanusmM OI'OC COO k mmaHupyeMbIM
JUYHOCTHBIM, MPEIMETHBIM U METANpPEAMETHBIM pe3yJbTaTaM OOyYEHHUS, a TaKKe
YUYUTHIBAET HEOOXOJUMOCTh peaM3allii MEXIPEIMETHBIX CBsI3el (U3HKU C
€CTECTBEHHO-HAYUYHBIMU y4eOHBIMU TIpeAMeTaMu. B Hel onpenesnstoTcs OCHOBHbBIC
e U3y4eHus: (GU3UKHA Ha YPOBHE CPETHETO 00IIero oopa3oBaHus, IIIaHUPYEMBIE
pe3yJbTaThl  OCBOCHHMSI Kypca (U3UKHU: JIMYHOCTHBIE, METalpeIMETHBIE,
npeaMeTHbie (Ha 6a30BOM YpPOBHE).

[Tporpamma mo Gpu3MKe BKIIOYALT:

e TUIAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (pr3uKku Ha 0a30BOM YpPOBHE, B

TOM YHCJI€ TPEAMETHBIE PE3YJIBTATHI 110 F0JIaM 00YUYEHUS;

e cojepkaHue yueOHoro npeamera « Pu3nkay 1o rojgaM o0ydeHus.

dusznka Kak Hayka O HauOoyiee OOIIMX 3aKOHAX MPHUPOJIBI, BBICTyMHas B
KayecTBe y4eOHOIo ImpeJMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHU# 00 okpy:xatoriemM Mupe. [IKoapHbIN Kypc GU3UKH — CHCTEMOOOPa3yIOIINiA
JUTSl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKHE 3aKOHBI
JeXaT B OCHOBE IIPOIICCCOB M SIBIICHHWH, HM3y4aeMbIX XHUMHEH, OHOJIOTHEH,
dbusnueckoil reorpadueir u actpoHomueid. Mcmonb3oBaHME U AKTUBHOE
NpUMEHEHUE  (PU3UUEeCKUX 3HAHUW  OmNpeJeseT XapakTep ¢ pa3BUTHE
Pa3HOOOPa3HBIX TEXHOJIOTHH B c(hepe SJHEPreTHKH, TPAHCIIOPTA, OCBOCHHUS KOCMOCa,
MOJIYYEHHS] HOBBIX MATEPHAJIOB C 3aJaHHBIMU CBOMCTBaMH W Apyrux. M3ydeHue
(bU3UKY BHOCUT OCHOBHOM BKJIaJ B (POPMUPOBAHNE €CTECTBEHHO-HAYUYHON KApTHUHBI
Mupa oOydJaromuxcs, B (GopMHUpOBaHHE YMEHHUM NPUMEHSITh HAY4YHBI METO]
MO3HAHUS NP BHITIOJHEHUN UMHU YY€OHBIX NCCIIEIOBAHHM.

B ocHOBY kypca pu3uku 1151 ypoBHS CpeIHEro 0011ero 0opa3oBaHus MOJI0XKEH
pAI uael, KOTOPhIE MOKHO PacCMaTpUBaTh KaK MPUHIIUIIBI €0 MOCTPOSHUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKU
3aBEPIIEHHBIM, OH COJICPKUT MAaTepuai U3 BCEX pa3leioB (PU3UKH, BKIHOYAET Kak
BOIIPOCHI KJIACCUYECKOI, TaK U COBPEMEHHOMN (DU3HKHU.

Hoes ecenepanuzayuu. B cOOTBETCTBUUM C HeW MaTepuan Kypca (QU3HKU
o0bequHEH BOKpPYr ¢u3nueckux Teopuil. Benmymmm B Kypce sBIsieTcs
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSAX MaTEpHUH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. E€ peanuzanusi NpeanosiaracT HCIOIb30BAHKE
TYMaHUTAPHOTO TOTEHIMANa (PU3NYECKON HAyKH, OCMBICICHHE CBS3H Pa3BUTHUS
($u3KKHU C pa3BUTHEM OOLIECTBA, a TAKIKE C MUPOBO33PEHUYECKUMU, HPABCTBEHHBIMH
U DKOJIOTHYECKUMU MTpoOIeMaMu.

Hoes npuxnaomnoii nanpasnennocmu. Kypce pu3uku npeanoiaraeT 3HakOMCTBO
C IIMPOKUM KPYroM TEXHUUYECKUX M TEXHOJOTUUECKUX MPUIIOKEHUU HM3YyUYEHHBIX
TEOPUH U 3aKOHOB.

Hoes oxonocuzayuu peanuszyercsi TOCPEICTBOM BBEICHHUS DIIEMEHTOB
COJIEp)KaHusl, MOCBAMIEHHBIX JKOJOTUYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBl C PA3BUTHEM TEXHUKUA M TEXHOJIOTHMM, a TaKXe O0O0CYKICHUS
npo0JIeM pallMOHATIBHOTO MPUPOIONOJIB30BAHUS U HKOJIOTMYECKO 0€30M1acCHOCTH.

CrepHEBBIMU dJIEMEHTaMU Kypca (PU3MKH Ha ypOBHE CpEIHEro OOIIero
oOpazoBanus sBIAIOTCS (pusmyeckue teopuu (HOpMHpPOBaHUE MPECTABICHUN O
CTPYKTYpE HNOCTPOEHUS (PU3HYECKOW TEOPUH, POJIU (PYHAAMEHTAIbHBIX 3aKOHOB U
MPUHIIUIIOB B COBPEMEHHBIX MTPEJICTABICHUSIX O IPUPO/IE, FPaHUIIaX MPUMEHUMOCTH
TEOPUH, JJIsI ONUCAHUSI €CTECTBEHHO-HAYUYHBIX SBJICHUHN U MPOLIECCOB).

CucTeMHO-IeATEIbHOCTHBIN TOJIX0 B Kypce (U3MKH pealu3yercs Mpexse
BCEr0 3a CUET OpraHU3allud SKCHEPUMEHTAIbHOW JAESTEIbHOCTH OOYyYarOUIUXCH.
J1i1st 6a30BOr0 ypOBHSI Kypca (PU3UKH — 3TO UCIOJIb30BAaHUE CUCTEMbI (DPOHTAIIbHBIX
KPaTKOBPEMEHHBIX SKCIIEPUMEHTOB U JIa0OPAaTOPHBIX pabOT, KOTOPKIE B ITpOrpaMMme
no (u3uke OOBEIWHEHBI B OOIMMN CIUCOK YUYEHHYECKUX MPAKTHYECKUX pabdoT.
Brigenenre B yKa3aHHOM IIepedHe JabopaTOpHBIX padOT, MPOBOAMMBIX s
KOHTPOJISL U OLIEHKH, OCYLIECTBIISIETCSl YyYaCTHUKaMU 00pa30BaTeIbLHOTO Ipolecca
UCXOJI1 U3 OCOOCHHOCTEW IJIAHUPOBAHUS W OCHalleHus kabuHera ¢usuku. [lpu
3TOM OO0ECHeYMBAETCsS OBJAJACHHE OOYYAIONIMMHCS YMEHHUSIMH IPOBOAUTH
KOCBEHHbIE HM3MEPEHUs, MCCIEIOBaHUS 3aBUCHUMOCTEH (PU3MUECKUX BEIUYHMH U
IIOCTAHOBKY OIIBITOB I10 TPOBEPKE MPEIOKEHHBIX TUIIOTES.

Bosnbiioe BHMMaHUE yAenseTCS PEUIEHNIO PACUETHBIX M KAUECTBEHHBIX 3a]1a4.
[Ipu 3TOM MJ14 pacYETHBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCS 3aJ1a4M C SIBHO 3aJaHHOU
(¢u3nueckol MOJENbI0, MO3BOJISIOUIME MPUMEHSATh HW3YUYEHHBIE 3aKOHbI H
3aKOHOMEpPHOCTH KaK M3 OJHOIO pa3lena Kypca, TaK U MUHTErpUPYs 3HAHUSA W3
pa3HbIX paznenioB. sl KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SIBIISIOTCS 3aJaHusl Ha



OoOBsICHEHHE TpPOTEeKaHUs (U3NYECKUX SIBICHUM W TMPOIECCOB B OKPY KaIOUIeH
KU3HHU, TpeOyromue BbpIOOpa (U3MUECKON MOAENH MJId CUTyaluu MpPaKTHKO-
OpPUEHTHPOBAHHOTO XapaKTepa.

B cootserctBuu ¢ tpedoBanusiMu GI'OC COO k maTepralbHO-TEXHUYECKOMY
oOecrnieyeHn0 y4eOHOro mporuecca 0a30Bblii ypoBeHb Kypca (PU3MKKM Ha ypOBHE
cpenHero ooO1ero oOpa3oBaHMs JOJKEH M3y4daThbCsl B YCIOBUAX MPEIMETHOTO
kaOuHeTa (PU3MKM WIM B YCIOBHUSIX HMHTETPUPOBAHHOIO KaOMHETa MpPEIMETOB
€CTECTBEHHO-HAYyYHOTO IHKJIa. B kabuHeTe (Pu3uku JOMKHO OBITH HEOOXOIUMOE
nabopaTtopHoe 00OpyIOBaHHE [JIsl BBINOJHEHUS YKa3aHHBIX B IPOTpPaMMe II0
(du3KKe yUYeHUUECKUX MPAKTUYECKUX padOT U IEMOHCTPAIIMOHHOE 000PYJOBaHUE.

JleMOHCTpallMOHHOE  000pyJ0oBaHHE (OPMHUPYETCSI B COOTBETCTBUM C
OPUHLIMIIOM MHHUMAJIbHOM JIOCTaTOYHOCTM M  OOECHEeYMBAE€T MOCTAHOBKY
NEPEYUCIICHHBIX B TporpamMme Mo (U3HMKE KIIOYEBBIX JIEMOHCTpAMiA st
UCCJEIOBAHMUSI  W3Y4YaeMbIX  SIBJIEHMH M  MPOLIECCOB, JMIUPHUYECKUX U
(yH1TaMEHTaJIbHBIX 3AKOHOB, UX TEXHUYECKUX TPUMEHEHUH.

JlabopaTopHoe 000pynOBaHHE JI YUYEHUUYECKHX TMPAKTHYECKUX padboT
(dopMupyeTcss B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECIIEUMBAETCS B pacCyETe
OJIHOTO KOMIUIEKTa Ha JAByX oOydarommxcs. TeMaThyeckue KOMILIEKTbI
n1abopaTopHOro O00OPYAOBAHUSA JIOJDKHBI OBITH IOCTPOEHBI HAa KOMIUIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX W LHU(POBBIX MPUOOPOB, a TAKIKE KOMIIbIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJI€ LIU(DPOBBIX 1a00OPATOPHUIA.

OCHOBHBIMU 1EJSIMU U3y4eHHS] GU3UKHU B 001IeM 00pa30BaAHUHU SIBIISIIOTCS:

e (opMupoBaHHE HHTEpeca M CTPEMJICHHS OOydYarolmMXcsi K HayYHOMY
U3YUYEHUIO TNPUPOJBI, PA3BUTHE HMX HHTEIUIEKTYaJIbHBIX U TBOPYECKUX
CIIOCOOHOCTEM;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METO/i€ MO3HaHUS U (OPMUPOBAHUE
UCCJIEIOBATENIbCKOI'O OTHOIIECHHUS K OKPYKAIOIIUM SBJICHUSM;

e (popmMupoBaHHE HAYYHOIO MUPOBO33PEHUS KaK pe3ysIbTaTa U3y4EHUsI OCHOB
CTpOEHUS MaTepuu U QyHIAMEHTAIBHBIX 3aKOHOB (DU3UKU;

e (opMupoBaHNE YMEHMH OOBSICHATH SIBJIEHUS C MHCIOJIb30BAaHUEM
($u3NYECKUX 3HAHUM U HAyYHBIX JI0Ka3aTEIbCTB;

e (opMupoBaHHE MPEACTABICHUN O ponu (U3NKK AJI Pa3BUTHS IPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTHUH.

JlocThKEeHHE 3TUX Lened 00ecreunBaeTCsl pelleHneM CIeIyoMX 3a7ad B

nporiecce u3yueHus Kypca GU3UKH Ha YPOBHE CpETHEro O0IIero o0pa3oBaHUs:

e MpPUOOpPETEHNE CUCTEMBI 3HAaHUI 00 00X (PU3NUECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX, TEOpHsX, BKJIKOYAs MEXAHUKY, MOJIEKYJApHYIO (U3UKY,
AJIEKTPOIMHAMUKY, KBAHTOBYIO (PU3UKY U 3JIEMEHTHI aCTPOPU3UKY;



e (dopMupoBaHHE yMEHHMH NPUMEHATH TEOPETUYECKUE 3HAHMUS  AJiA
OOBsACHEHHS] (PU3NYECKUX SBIECHUH B MPUPOAE U I HPUHATHUSA
IIPAKTUYECKUX PELICHUN B [IOBCEIHEBHOU JKU3HU;

e OCBOCHHE CIOCOOOB pEIIEHUs pa3IuYHBbIX 3a7a4 C SBHO 3aJlaHHOMN
¢uznueckoil Monenblo, 3anay, MOJApa3yMEBAIOIIUX CaMOCTOSTEIbHOE
co3gaHue GU3NUEeCKO MOJENH, aJIeKBATHON yCIOBUSIM 3a/1a4uH;

e TMOHMMaHHUE (U3MYECKUX OCHOB M NPHUHIMIOB JIEUCTBUS TEXHUUYECKUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOLIECCOB, UX BIMSHUSA HAa OKPYXKAIOLLYIO
cpeny;

e OBJAJCHUE METOJAMHU CaMOCTOSTEIbHOTO IUIAHWPOBAHUS U TMPOBEACHUS
(bu3MYeCKUX SKCIEPUMEHTOB, aHAIM3a M HMHTEpIpeTanuu UHGOpPMAIUH,
OIPEJEIEHUS TOCTOBEPHOCTH MOIYYEHHOTO PE3YJIbTaTa;

e CO3JaHME YCIOBUU IJI PAa3BUTHS YMEHUU MPOEKTHO-MCCIEN0BATENBCKOMH,
TBOPYECKOU JIESTEIBHOCTH.

Ha wusydenne ¢usuku (06a30BbIi ypOBEHb) Ha YpPOBHE CPEIHEro OOIIEro
oOpazoBanus orBoautcs 136 vacoB: B 10 kiacce — 68 yacoB (2 yaca B HEJENIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIEIIIO).

[Ipennaraemplii B mnporpaMMme Mo (U3MKE IMEepeueHb J1abOpaTOPHBIX U
MPAKTUYECKUX paldoT SABISIETCS PEKOMEHJOBAaHHBIM, YYHUTENb JEelaeT BbIOOP
IPOBEJCHUS J1abOpaTOPHBIX PAOOT M ONBITOB € YYETOM HHIMBUIYAJIBHBIX
0COOEHHOCTEHN 00yUaIOIINXCSL.



COJAEPXKXAHME OBYUYEHUA
10 KJIACC

Paznen 1. ®u3uka v MeTOAbI HAYYHOI'0 TIO3HAHMS

®usuka — Hayka o npupozae. Hayunbie mMeTOABI NMO3HAHUSA OKPYKAKOLIETO
Mmupa. PoJib 3KkcriepuMeHTa U TEOPUH B MIPOLIECCE TO3HAHMS PUPOABL. DKCIIEPUMEHT
B (pusuke.

MopenupoBanue (PU3NYECKUX SBICHHWA W TMPOIECCOB. HaydHble THIOTE3HI.
Ouznyeckue 3aKOHBI U TEOPUH. [ paHUIBI TPUMEHUMOCTH (DU3HUECKUX 3aKOHOB.
[IpuHMD COOTBETCTBUSL.

Pons u Mecto ¢usuku B (HOpMHUPOBAHUM COBPEMEHHOM HAay4YHOW KapTUHBI
MHPA, B IPAKTUUECKOMN AEATEIBHOCTHU JIFOACH.

Jemoncmpayuu

AHanoroBble W UUQPPOBBIE H3MEPUTENIbHbIE TPUOOPHI, KOMIIBIOTEPHbIE
JNATYUKHU.

Paznen 2. Mexanunka

Tema 1. Kunemamuka

Mexannueckoe IBHKEHHE. OTHOCHUTENBHOCTh MEXaHWYECKOTO JIBUKEHHS.
Cucrema orcuéra. Tpaekropusi.

[Tepememnienne, CKOpPOCTh (CpeaHSSI CKOPOCTh, MTHOBEHHAass CKOPOCTh) H
YCKOPEHUE MaTepUalibHOW TOUYKHM, UX MPOEKIUMU HAa OCHU CHUCTEMbl KOOPIWHAT.
CnoxeHue nepeMeneHni U CII0KEHNE CKOPOCTEM.

PaBHOMepHOE W paBHOYCKOpPEHHOE TMpsSMOJUHEHHOe nBrkeHue. I 'paduku
3aBUCHUMOCTH  KOOPJHMHAT, CKOPOCTH, YCKOPEHHUs, IyTH U TEpPEeMEIICHUs
MaTepuaIbHOW TOUYKH OT BPEMEHHU.

CBobOosiHOE TIajieHne. Y CKOpeHue CBOOOHOTO MaIeHuS.

Kpuonuneiinoe npmxeHue. J[prkeHrue MaTepraibHON TOYKHU MO OKPYKHOCTH
C MOCTOSIHHOM MO MOJYJII0 CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEHHAs CKOPOCTh.
[Tepuonx u yactora obpamieHus. [{eHTpocTpeMuTENbHOE YCKOPEHHUE.

TexHuyeckue YyCTpPOMCTBA U MPAKTUYECKOE TMPUMEHEHHE: CIUJIOMETD,
JBIKEHHUE CHAPSIOB, IIEMTHBIC U PEMEHHBIC TIepeIavun.

Jlemoncmpayuu

Mogenb cuctembl OTCUETA, WILIIOCTPAIMs KUHEMATHYECKUX XapaKTEPUCTUK
JBHOKCHUS.

[IpeoOpazoBaHue NBUKEHUN ¢ UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3/IyXe U B Pa3peKEHHOM MIPOCTPAHCTBE.

HaOntonenue nBukeHusi Tena, OpPOIIEHHOrO MOJ YIJoM K TOPU3OHTY U
TOPU30HTAIBHO.



N3mepenne yckopeHus CBOOOTHOTO TaCHHUS.

Hanpagnenue ckopocTu pu JBUKEHUH MO OKPYKHOCTH.

Yuenuueckuii sxkcnepumenm, 1abopamoptule pabomuwl

N3ydyeHne HEPaAaBHOMEPHOI'O ABUIKEHHS C LEJBbIO ONPEEIECHNUS] MTHOBEHHOM
CKOpOCTH.

HccnenoBanne COOTHOLICHUSI MEXAY IyTIMHU, MPOWJICHHBIMUA TEIOM 3a
MOCTICIOBATEbHBIC PAaBHBIE MPOMEXKYTKHM BPEMEHU IIPU PABHOYCKOPEHHOM
JIBUKEHUH C HAYAIBHOW CKOPOCTBIO, PABHOW HYJIIO.

N3yuyeHne nBUKEHUS MIAPUKA B BI3KON KUJIKOCTH.

N3ydenue aBuKeHUs Tena, OPOIIEHHOTO TOPU3OHTAIIBHO.

Tema 2. /lunamuxa

[Ipununn  otHOocurensHOCcTH  ['anmunes. IlepBeii  3akoH  HbrotoHa.
NuepumanbHbie CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuanun cynepnosunuu cuil. Bropoii 3akon HerotoHa aiist
MaTepuaibHON TOUYKU. TpeTuii 3akoH HbroTOHA 17151 MaTepUaIbHbBIX TOYEK.

3akoH BcemupHoro TsaroreHus. Cuia Tskectu. llepBasgs Kocmmyeckas
CKOpOCTb.

Cuna ynpyrocru. 3akoH ['yka. Bec tena.

Tpenue. Bunpl Tpenus (mokosi, ckoibxeHus1, kauenusi). Cuna tpenus. Cyxoe
TpeHue. Cuia TpeHUsl CKOJIbKEHHS U cuiia TpeHus nokos. Koaddumment tpenus.
Cuna conpoTUBIICHUS PU ABMKEHUU TEJIA B KUJIKOCTU WUIIH rase.

[ToctymnarenbHOE U BpalllaTeIbHOE JBH)KEHUE a0COIFOTHO TBEPOTO Tea.

MOMEHT CHIJIBI OTHOCUTEIIBHO OCH BpaumleHus. llmeuo cumbl. YcnoBus
paBHOBeCHS TBEPIOIO TEIA.

TexHH4eckrue YCTpOWCTBA M MPAKTHYECKOE IPUMEHCHHUE: NOAIUITHUKH,
JBUKEHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHEeHUE Macc B3aMMOAECHUCTBYIOIINX TEI.

Bropoi 3akoH HeroToHa.

N3mepenue cu.

CroxeHue Cuil.

3aBUCUMOCTH CUJIBI YIIPYTOCTU OT AehopMaIvu.

HesecomocTs. Bec Tena npu yCKOpEeHHOM MOIBEME U MMAICHUH.

CpaBHEeHUE CUJT TPEHUS MMOKOSI, KAUEHUS U CKOJIbKEHUS.

VY cioBus paBHOBECUs TBEPAOTO Teia. Buibl paBHOBECHS.

Yuenuueckuii sxkcnepumenm, 1abopamopnule pabomuwl

N3yuenue nBuxeHus: Opycka 1o HaKJIOHHOU MIOCKOCTH.



UccnenoBanne 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAKOIIUX B MPYXUHE U
PE3UHOBOM 00pa3siie, OT X JeGopMaiinu.

UccnenoBanue ycioBHil paBHOBECHSI TBEPAOTO TeENa, HMEIOIMIETO OCh
BpalICHUS.

Tema 3. 3aKoHbl COXpAHEHUA 8 MEXAHUKE

Nmnynbc matepuanibHOM TOYKM (Te€a), CUCTEMbl MATEpPHATbHBIX TOYEK.
Nmnynbc cwiibl 1 W3MEHEHHWE MMITYyJIbCa Tejla. 3aKOH COXPaHEHHUS WMITYJIbCA.
PeaktuBHOE nBUXKEHUE.

Pabora cusibl. MOIIHOCTD CHIIBL.

Kunernueckass sHeprus MarepuanbHOW TOuku. TeopemMa 00 H3MEHEHUU
KMHETUYECKOU SHEPTUU.

[TorenumnanbHas SHEPrusl. [ToreHunanbHas SHEPrus YIpYro
nehopMHPOBaHHON NPYKUHBL. [loTeHIMaBHAS SHEPTH Teia BOJIN3H MOBEPXHOCTH
3emMu.

[loTenuuanbHple ¥ HENOTEHUHalbHble  cuiibl.  CBsi3b  pabOThI
HEMOTEHIMAIBHBIX CHJI C ©3BMEHEHUEM MEXAaHUYECKOM SHEPTUU CUCTEMBI TEJ. 3aKOH
COXPaHEHUSI MEXAHUYECKON SHEPIHUU.

Yapyrue v Heynpyrue CTOIKHOBEHHS.

TexHuyecKkne yCTpOCTBA M MPAKTUYECKOE MPUMEHEHUE: BOJOMET, KOMED,
NPY>KUHHBII TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUs UMITYJIbCA.

PeaktuBHOE nBUXKEHME.

[Tepexo moTeHIMATBHON YHEPTUN B KHHETHYECKYIO H OOPATHO.

Yuenuuecxuii sxkcnepumenm, 1abopamopnule pabomuwl

N3ydenune abCONIOTHO HEYNPYroro yjaapa ¢ IMOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasITHUKOB.

Uccnenosanue cBsi3u pabOThl CUJIBI ¢ U3MEHEHHEM MEXAHUYECKOW SHEPTHUU
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznen 3. MoJgekysipHast Gu3MKa 1 TEPMOJAMHAMHMKA

Tema 1. Ocro6bl MONEKYNAPHO-KUHEMUYUECKOU mMeopuu

OCHOBHBIE TTOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKOW TEOPUH U UX OMNBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. Juddysus. Xapaktep IBUKEHUS WU
B3aMMOJICHCTBUSI YacTHUIl BellecTBa. Molenu CTpOeHUs Ta30B, KUIAKOCTEH U
TBEPIBIX TEJI U 00BICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3TUX Mojeneill. Macca u
pa3Mepbl MoJiekyil. KonnuectBo BemiecTBa. [locTosiHHas ABoraapo.

TenmoBoe paBHoBecue. Temmneparypa u e€ m3mepenue. lllkana remneparyp
Llenscus.



Mogens  upeanibHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYISIPHO-
KMHETUYECKOW TEOpUH HACANTbHOTO raza. AOCOJIIOTHAs TemiepaTypa Kak Mepa
cpedHeld KHHETHMYECKOW HSHEPruu TEIUIOBOrO JBIXKEHHUs dacTtul] rasa. Illkana
temneparyp KenbBuna. ['a30Bble 3akOHBI. YpaBHeHUEe MenaeneeBa—Knanelpona.
3akon /lanbroHa. M3ompouecchl B UACATbHOM ra3e ¢ MOCTOSSHHBIM KOJIMYECTBOM
BelecTBa. ['paduueckoe mpeAcCTaBICHUE H3OMPOIECCOB: HM30TEpMa, H30X0pa,
nzo0bapa.

TexHuueckue YyCTpOMCTBA W MPAKTUYECKOE MPUMEHEHUE: TEPMOMETD,
OGapomerp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIONIME AUCKPETHOE CTPOCHHME BelIecTBa, (GoTorpapuu
MOJIEKYJ OPraHUYECKUX COCIUHEHUM.

OneiThl 10 AU Py3UH KUAKOCTEN U Ta30B.

Mogens 6pOyHOBCKOTO ABUKEHHUS.

Mogaens onbita LlITepha.

OnbITHI, JTIOKa3bIBAIOIIIHE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aUMOJICHCTBUA.

Mogens, HUTIOCTpUpYIOIIas PUPOY AaBIEHUS ra3a Ha CTEHKH COCY/a.

OnbIThl, WUIIOCTPUPYIOIIME YPABHEHHUE COCTOSHHUS UICAIBHOTO rasa,
WU30IPOLIECCHI.

Yuenuueckuii sxkcnepumenm, n1abopamopnule pabomuwl

Onpenenenre Macchl BO3JyXa B KJIACCHOW KOMHATE€ Ha OCHOBE HM3MEPEHUM
00bEMa KOMHATBHI, TABJICHHS M TEMIIEPATypPhl BO3/IyXa B HEM.

Uccnenoanne 3aBUCUMOCTH MEXIy TapaMeTpaMu COCTOSIHHS Pa3pEKEHHOTO
rasa.

Tema 2. Ocnoebl mepmoouHamuKku

TepmoanHaMuueckasi cucrema. BHYTpeHHssI SHEpPrusi TEpMOAMHAMUYECKOM
CUCTEMBI U cTIocO0BI €€ m3mMeHeHus. KommuecTBo TermtoTel U pabota. BHyTpeHHS s
SHEpPrusi  OJHOATOMHOTO  HJeallbHOro  Tra3a. Buasl  Temonepenayu:
TEIUIONPOBOJAHOCTh, KOHBEKIIUS, U3IyUYCHHUE. Y I€IbHAs TEIUIOEMKOCTh BELIECTBA.
KonnuecTBo TEMIOTHI IpH TEMIIONEPEIAYE.

[Tonstue 00 aamabatHOM mpormecce. [lepBwIid 3aKOH TEPMOJIUHAMHKHU.
[IpumeHenue mepBoro 3akoHa TEPMOJUHAMUKH K H3ompoleccam. ['paduueckas
UHTEpHpeTaus padoThl rasa.

Bropoii 3akon TepmoguHamuki. HeoOpatumMocThb MpoiieccoB B MpUpPO/IE.

TeruioBple  mamuHbl.  [IpUHIUNBI ~ JEWCTBHS  TEIUIOBBIX  MAlIHH.
[IpeoOpa3zoBanusi sHEpruM B TEIUIOBBIX MamuHax. KoaduumeHT mnosie3Horo
nevictBug TteroBol mamwuHbl. [ukn KapHo u ero xo3d@uIMEHT MOJE3HOTrO
JENUCTBUA. DKOJIOTHYECKUE TTPOOIEMBI TETUIOIHEPTETUKH.



TexHuueckue YCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHUE: JIBUTATEllb
BHYTPEHHETO CrOpaHusi, ObITOBON XOJOAWIBHUK, KOHJAUIIMOHED.

Jlemoncmpayuu

W3meHneHnne BHYTpEHHEH HSHEpPrud Tejla MPU COBEPIICHUH PaOOTHI: BBUIET
npoOKku u3 OyTBUIKM TIOJ JIEWCTBHEM CKAaTOro BO3/yXa, HarpeBaHue sdupa B
JaTYHHOU TpyOKe MyTEM TpeHusl (BUI€OAEMOHCTpALU).

N3meneHnune BHyTpeHHEH 3Hepruu (TeMriepaTyphbl) Tena Ipu Terionepeaaye.

OmnbIT o aMabaTHOMY PACIIUPEHUTIO BO3yXa (OTBIT C BO3AYIIHBIM OTHUBOM).

Mogenu napoBoil TypOUHBI, IBUTATEIN BHYTPEHHETO CTOPAHUs, PEAKTUBHOTO
JIBUTATEJIS.

Vuenuueckuii sxkcnepumenm, 1abopamoptule pabomuol

N3mepenune yaenpHON TENI0EMKOCTH.

Tema 3. Azpecamniwie cocmoanus eewyecmea. Dazoevie nepexoovt

[TapoobOpa3oBanue u koHaeHcalusa. Vcnapenue u kumneHue. AOCOMIOTHAS U
OTHOCUTEJIbHAS BIIAXKHOCTh BO3JyXa. HacellieHHBI map. YjenbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMITEPATyPhl KATICHUS OT JTaBJICHHUS.

TBépnoe Teno. Kpucramnmueckue u amopHbie Tesna. AHU30TPONUS CBOMCTB
kpuctayuioB. Kuakue kpuctamiasl. CoBpeMmMeHHble Marepuaibl. [lnaBrnenue u
KpucTayumsanus. Y aeibHas Tersiora rmiaasiaeHus. Cyonumanms.

YpaBHEHHUE TEIIIOBOTO OajaHca.

TexHuyeckue YyCTpPOCTBA W MPAKTUUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJIOPUMETP, TEXHOJIOTUHU TMOJYYCHHUSI COBPEMEHHBIX MaTEpHaJIOB, B
TOM YHUCJIE HAHOMAaTepUaaoB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACHIIIEHHBIX MAPOB.

Kunenue npu noHU>KEHHOM J1aBJICHUU.

Cnioco6bl u3MEpeHUst BIaKHOCTH.

HaOmronenue HarpeBaHusi v MIIaBJIEHUS KPUCTANIMYECKOTO BEIIECTBA.

JleMoHCTpanusi KpuCTaJlIoB.

Vuenuueckuii sxkcnepumenm, 1abopamoptule pabomuol

N3mepenne OTHOCUTENbHON BIIAYKHOCTH BO3AyXa.

Pa3znen 4. JiekTpoanHaMuKa
Tema 1. dnekmpocmamuxa
DIIEKTpU3aLUS TN DIEKTPUUECKUN 3apsia. J[Ba BUa 3JIIEKTPUUECKHUX 3aPsiJIOB.
[IpoBOHMKHN,  AMDJIEKTPUKHM W  TOJYNPOBOJHUKH. 3aKOH  COXpaHEHUs
AIEKTPUYECKOT0 3apsija.
B3aunmopeiictBue 3apsnoB. 3akoH KyioHa. TodeuyHbIi AIeKTpUUECKH 3apsi.
Onektpudeckoe mnoje. Hanpspk€HHOCTE  amekTpudeckoro  moisist.  [IpuHnumn



CYyHEepHO3ULINKU AIEKTPUUECKUX MoJed. JIMHUM HanpsHKEHHOCTH DIIEKTPUYECKOTO
TIOJISL.

Pabora cun anextpocratudeckoro nois. [loreniuan. Pa3HOCTh MOTEHITMATIOB.
[IpoBOOHUKM M AMDIIEKTPUKH B DIEKTPOCTATHYECKOM Tone. Jludnexktpuueckas
MPOHUIIAEMOCTb.

DnekTpoéMKOCTh. KonaeHcaTop. DIeKTpOEMKOCTh IIJIOCKOTO KOHJEHCATOpa.
DHeprus 3apsHKEHHOTO KOHAEHcaTopa.

TexHuueckue yCTpoHCTBa M MPAKTUYECKOE IPUMEHEHHUE: SJIEKTPOCKOI,
AIEKTPOMETP, DIIEKTPOCTATHUYECKAsi 3allliTa, 3a3€MJICHHE DJIEKTPONPHUOOPOB,
KOHJIEHCATOp, KOMUPOBAJIBHBIN aNNapar, CTPyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO M MPUHIKUI IEUCTBUS SIEKTPOMETPA.

B3anmoneiicTBre HA3IEKTPU30BAHHBIX TEI.

DIIEKTPUYECKOE T0JIE 3aPSIKEHHBIX TE.

[IpoBOOHUKY B 3JEKTPOCTATUYECKOM IOJIE.

DIIEKTPOCTaTUYECKAS 3aLIUTA.

JIA3IIEKTPUKY B SJIEKTPOCTATUYECKOM TOJIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IIJIOCKOTO KOHAEHCATOpa OT IUIOWIAIN
IJIACTUH, PACCTOSHUS MEXAY HUMHU U JUAJIEKTPUYECKOU MPOHUILIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHAEHCaTopa.

Yuenuueckuii sxkcnepumenm, n1abopamopnule pabomuwl

N3mepenne 35eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwiii 31ekmpuueckuii mok. Toxu ¢ paziuunvix cpedax

DJEKTPUYECKU TOK. YCIOBHUSl CYIIECTBOBAHHSI JJIEKTPUUYECKOTO TOKA.
Uctounuku Toka. Cuna Toka. [locTosIHHBIN TOK.

Hanpsixenune. 3akon OMa 171 yyacTka L.

DJIEKTPUYECKOE COMPOTUBIICHHE. YIEIbHOE COINPOTUBICHUE BEILIECTBA.
[TocnenoBarenbHOE, NapalIENbHOE, CMEIIAHHOE COCTMHEHNE TPOBOJHUKOB.

Pabora »snektpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MomHOCTh
ANEKTPUYECKOTO TOKA.

DJIEKTPOJBUKYILAsl CUJa M BHYTPEHHEE COINPOTUBIICHHE HCTOYHMKA TOKAa.
3akoHn Oma 11 MOJHOM (3aMKHYTOM) 35ekTprudeckoi nenu. KopoTkoe 3aMbIkaHue.

ONEeKTpOHHAasT  MPOBOAMMOCTh  TBEPIBIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBJIEHUS METAILIOB OT TeEMITepaTypbl. CBEpXIPOBOIUMOCTb.

DIIEKTPUYECKUM TOK B Bakyyme. CBOMCTBA 3IEKTPOHHBIX ITYyUYKOB.

[TomynpoBoAHUKH. CoOcTBeHHas u npuUMecHast MPOBOAUMOCTh
noJynpoBoHUKOB. CBoicTBa p—N-niepexoaa. [lonynpoBoAHUKOBBIE TPUOOPHI.

OJIEKTPUYECKHI TOK B  pacTBOpax M  pacIulaBax  3JIEKTPOJIMTOB.
DIIEKTPOIUTUYECKAS TUCCOUUALMS. DIEKTPOIIU3.



DJIeKTpUUEeCKHil TOK B razax. CaMOCTOSITEIbHBIM M HECAMOCTOSTEIbHBIN
paspsaa. Momnus. [1nasma.

TexHH4eckrue YCTpPOWCTBA W MPAKTUUECKOE NPUMEHEHHUE: AaMIIEpMETD,
BOJILTMETP, PEOCTaT, HCTOYHUKUA TOKa, OJJEKTpOHArpeBaTelbHbIe MPUOOPHI,
AIIEKTPOOCBETUTETBHBIE TPUOOPHI, TEPMOMETP COMPOTUBJICHUSI, BAKYYMHBIN THO,
TEPMUCTOPBI U (OTOPE3UCTOPHI, MOTYIIPOBOJHUKOBBIN U0/, TAJIbBAHUKA.

Jlemoncmpayuu

N3mepenune cuibl TOKa U HAPSIKEHUS.

3aBUCHUMOCTh COINPOTUBIICHUS LHWIMHAPUYECKUX MHPOBOJHUKOB OT JJIMHBI,
MJIONIAU TTONEPEYHOr0 CEUCHUSI U MaTepHraia.

CmemaHHOe COeTMHEHUE TPOBOJHUKOB.

[IpssMmoe wu3MepeHue JSIEKTPOABHXKYIIEW cuibl. KopoTkoe 3amMblkaHne
rajJbBaHUYECKOIO JIEMEHTA U OL[EHKA BHYTPEHHETO COPOTUBIICHUS.

3aBHCUMOCTh COITPOTUBIICHUS METAJIIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB IEKTPOIUTOB.

HckpoBoii pa3ps U MpOBOAUMOCTD BO3/1yXa.

OHOCTOPOHHSSA MPOBOJAUMOCTD IMO/IA.

Yuenuueckuii sxkcnepumenm, 1abopamoptule pabomuwl

N3ydeHune cMEmaHHOro COeIMHEHUS! PE3UCTOPOB.

N3mepenne aneKTpOoABUKYIIEN CUIbI MCTOYHHUKA TOKA U €r0 BHYTPEHHETO
COIPOTHUBJIEHUS.

Habmonenue anexrposusa.

MeknpeaMeTHbIe CBSA3H

Nzyuenune xypca ¢uszuku 6a3oBoro ypoBHs B 10 kiacce OCyIIeCTBISIETCS C
YYETOM COAEPKATEIBbHBIX MEXKIIPEAMETHBIX CBSI3€M C KypCcamMu MaTE€MAaTHKH,
OMOJIOTUH, XUMUH, reorpaduu U TEXHOJIOTUH.

Meoicnpeomemuvle nowsimusi, CBSI3aHHBIE C M3YyYEHHWEM METOJIOB HAYy4HOTO
MO3HAHUS: SIBICHWE, HAy4YHBIA (akT, rumore3a, (pu3mdeckas BEIUUYMHA, 3aKOH,
TeOopusi, HAOIIOICHHUE, SKCIIEPUMEHT, MOJICTTUPOBAHUE, MOJIETh, U3BMEPECHHUE.

Mamemamuxa: penieHue CHUCTEMbl ypaBHEHMM, JIMHEWHas (QyHKIUA,
napabona, runepOoiia, UxX rpa@uKu U CBONCTBA, TPUTOHOMETPUUECKUE (DYHKITUU:
CHHYC, KOCHHYC, TAHT'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO,
BEKTOPHI U UX MPOEKIMUA HA OCU KOOPAMHAT, CJIOKEHUE BEKTOPOB.

buonoecusa: mexannueckoe ABMKEHHE B KHUBOU mpupoje, nuddysus, ocmoc,
TEIMJI000MEH KMBBIX OPraHU3MOB (BUBI TEILIONEPEIayu, TEIIOBOE PABHOBECHE),
3JIEKTPUYECKUE ABJICHHUS B )KUBOM MPUPOJE.

Xumus: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BEILIECTBA, MOJIIPHAS Macca, TEIIOBbIE CBOMCTBA TBEPABIX TEJ, KUIAKOCTEU U Ta30B,



JJIEKTPUYECKHME  CBOWMCTBA  METAJUIOB,  DJIEKTPOJWUTHYECKAs  JUCCOLMALNS,
rajqbBaHUKA.

l'eocpagpus: BnaxHOCTh BO3AyXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonocus: npeoOpa3oBaHUE ABUKEHUN C HCIOIB30BAHUEM MEXaHU3MOB,
y4€T TpEHHMS B TEXHUKE, MOALIMIHWKH, HCIIOJIb30BAaHUE 3aKOHA COXPAHEHUSA
UMITyJIbCca B TEXHUKE (pakeTa, BOJAOMET M JApPYTrHE), JBUrareilb BHYTPEHHETO
cropanusi, naposasi TypOrHa, ObITOBOM XOJIOAWIBHUK, KOHIUIMOHED, TEXHOJIOTUU
IIOJIy4YEHHUs] COBPEMEHHBIX MATEPHAIIOB, B TOM YHCJIE HAHOMATEPUAIIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHYECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPONpHOOpOB,
KCEPOKC, CTPYVHBIN IIPUHTED, AIEKTPOHAIPEBATEIbHBIE puOOPBHI,
AIEKTPOOCBETUTEIbHBIE PUOOPHI, rajbBaHUKA.

11 KJIACC

Pa3znen 4. JaekTpoguHaMuka

Tema 3. Maznummnoe noje. IneKmpoMacHUMHAA UHOYKYUS

[TocTositHHBIE MarHuThl. B3anMoaencTBre NOCTOAHHBIX MATHUTOB. MarHutHoe
nosne. Bekrop marautHoM uHAyKuu. [[puHIMN Cyneprno3uiiui MarHUTHBIX MOJIEH.
JIluaum MarHuTHOM uWHAyKuuMu. KapThHa JMHUNA MAarHUTHOM HHAYKIHUM TIOJIS
ITOCTOSIHHBIX MarHUTOB.

MarautHOe 1OJIe TPOBOJHHMKA € TOKOM. KapTmHa JnWMHUN WHIyKOWAH
MAarHUTHOTO TOJISl JJMHHOTO MPSIMOTO NPOBOAHUKA M 3aAMKHYTOTO KOJIBLEBOTO
POBOJHMUKA, KAaTyIIKH ¢ TOKOM. OnbIT Jpcrena. BzanmoneicTBue nmpoBOJHUKOB C
TOKOM.

Cuna Amnepa, e€ MOAyYJIb U HalpaBJICHUE.

Cuna Jlopenua, €€ MOy/Ib U HaIlpaBJICHUE. [|BUKEHHUE 3apSAKEHHON YaCTHUILIbI
B OJIHOPOJIHOM MarHuTHOM rose. Pabota cuiibl Jlopeniia.

SIBiieHMEe 3NEKTPOMAarHUTHOM MHAYKOMU. [lOTOK BeEkTOpa MarHUTHOM
VHAYKIWAHA. OJEKTPOABMXKYIAS CWiIa HWHAYKIHH. 3aKOH 3JEKTPOMArHUTHOUN
unaykuuu dapanes.

BuxpeBoe »snekTpuueckoe Tmosie. OJNEKTPOABHXKYIIAS CUJIa HHIYKIUU B
IIPOBOJIHHUKE, IBUKYIIEMCS TTOCTYIIATENIbHO B OAHOPOJHOM MAarHUTHOM IIOJIE.

IIpasuiio JleHua.

NHnyKTUBHOCTB.  SIBIIECHHME CaMOMHIYKLIMH. OJIEKTPOABHXKYIAS  CHUJA
CaMOMHIYKIIUU.

DHeprusi MAarHUTHOTO TOJIS1 KATYILIKU C TOKOM.

DIIEKTPOMArHUTHOE TOJIE.

TexHudeckue yCTpOMCTBA M IPAKTUUYECKOE IIPUMEHEHUE: IIOCTOSIHHBIC
MAarHuThbl, 3JEKTPOMArHUTBI, JJIEKTPOABUIATENDb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTHI, UHIYKIIMOHHAS I1€Yb.



Jlemoncmpayuu

OnsIT Dpcrena.

OTKIIOHEHHE ANEKTPOHHOTO MTyYKa MATHUTHBIM TTOJIEM.

JIvHUM UHAYKIUY MarHuTHOTO MOJIS.

BzaumopericTBre 1ByX NPOBOAHUKOB C TOKOM.

Cuna Amnepa.

HencrBue cuibl JIopeHIia Ha MOHBI AJIEKTPOJIUTA.

SIBiIeHME PTIEKTPOMArHUTHON UHIAYKIIUU.

[Ipasuio Jlenua.

3aBUCUMOCTD 3JIEKTPOJBUKYIIEH CHJIBI MHAYKIUH OT CKOPOCTH M3MEHEHUS
MAarHUTHOTO MOTOKa.

SIBneHne caMOMHAYKIUH.

Yuenuuecxuii skcnepumenm, n1abopamopnule pabomuwl

N3yueHne MarHuTHOTO MOJI KaTYIIKU C TOKOM.

Hccnenoanue AEMCTBUS NOCTOSIHHOTO MarHWTa Ha paMKy C TOKOM.

Uccnenosanue sBiIeHUs 3IEKTPOMATHUTHOW HHAYKIIVH.

Pa3znen 5. KosieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazHuUmHble Koiedanus

Konebarenbnass  cucrema. CBOOOJIHBIE  MEXaHMYECKHWE  KoJieOaHMS.
I'apmonuyeckue kosebanus. Ilepuon, yactora, amruntyna U (aza KosjaeOaHUH.
[IpyxuHHBIM MaATHUK. MaTeMaTU4eCKUN MaATHUK. Y PaBHEHHE TApPMOHUYECKUX
konebanwmii. [IpeBparieHue HEPTUN P TAPMOHUUYECKUX KOJICOAHMSIX.

Konebarenbupiii koHTYp. CBOOOAHBIE SJIEKTPOMAarHWTHBIC KOJEOaHUS B
UJCabHOM KOJICOATeIbHOM KOHTYpe. AHAJIOTUS MEXKIYy MEXAaHUYECKHUMH WU
ANEKTPOMATrHUTHBIMU KolieOaHusmu. @Dopmyna Tomcona. 3akoH coxpaHEHUs
SHEPIruu B UJICaIbHOM K0JIE0AaTeIbHOM KOHTYPE.

[IpeacraBienue o 3aryxarolux KoueOaHUusX. BoIHyX/I€HHbIE MEXaHUYEeCKUe
kosnebanus. Pezonanc. BeiHyXIeHHBIE 2JIEKTPOMArHUTHBIE KOJICOaHMUSI.

Ilepemennbiii  Tok. CUHYCOMAQIbHBIM TEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKa. AMIUIMTYIHOEC W JCHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpPsDKEHUS.

Tpancdopmarop. [IpousBoacTBO, mepeaada U MOTPEOIICHUE DIEKTPUIECCKOM
SHEPruu. DKOJOTUYECKUE PUCKU TMPU MPOU3BOJACTBE 3JeKTpodHeprun. KynbTypa
WCIIOJIb30BaHUS AJIEKTPOIHEPT U B TOBCETHEBHOM KU3HH.

TexHuyeckrue yCTPOWCTBA W MPAKTUYECKOE MPUMEHEHHUE: SJICKTPUUCCKUN
3BOHOK, T€HEPATOp MEPEMEHHOI0 TOKA, IMHUU 3JIEKTponepeaay.

Jemoncmpayuu

WccnenoBanne napameTpoB KoJjeOaTeNbHOM CUCTEMbI (TMPYKUHHBIA WU
MaTEeMaTUYECKUI MASITHHK).



Hab6mronenue 3aTyxarommx KoaeOaHmii.

HccnenoBaHue CBOMCTB BBIHYKIEHHBIX KOJIEOAHHIA.

Habmronenue pezonanca.

CB0oOOAHBIE ANEKTPOMATHUTHBIE KOJICOaHUsI.

OcuworpaMmsl (3aBUCUMOCTH CHUJIbI TOKA M HANPSDKEHUSI OT BPEMEHU) IS
ANIEKTPOMATHUTHBIX KOJIEOaHUH.

Pe3onanc mnpu mocCienoBaTENbHOM COCIMHEHHHM PE3UCTOpa, KaTyIIKH
WHJIYKTUBHOCTHU U KOHJIEHCATOpA.

Mogenb TUHUYU 3IEKTPONEpPEaaUH.

Vuenuueckuii sxkcnepumenm, 1abopamopnule pabomuwl

WccnenoBanue 3aBUCMMOCTH NEPHOJA MaJIbIX KOJIEOAHUM rpy3a HA HUTU OT
JUTMHBI HUTU U Macchl rpys3a.

HccnenoBaHue nepeMEeHHOr0 TOKA B LIETIH U3 MTOCJIEI0BATEIBbHO COEAMHEHHBIX
KOHJIEHCATOpa, KaTyIIKU U Pe3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHbBLE 60JIHbL

MexaHnueckrue BOJHBI, yciaoBus pacnpoctpaneHus. llepumoa. CkopocTb
pacnpocTpaHeHuss M JiuHa BOJHbL [lomepeuHble W MOPOAOIBHBIE BOJIHBI.
Nutepdepenuus u auppakuus MEXaHUYECKUX BOJIH.

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

DJIEKTPOMArHUTHBIE BOJHBIL. Y CJIOBUS U3IIYYEHUS AJIEKTPOMArHUTHBIX BOJIH.
B3anmHuas opuentanus BektopoB E, B, V B anektpomarauTtHoil BonHe. CBolicTBa
ANIEKTPOMATHUTHBIX BOJIH: OTpa)K€HUE, MpEeJoMIIEHUE, MOospu3anus, 1upakius,
unTepdepenus. CKOpocTh 3JIEKTPOMArHUTHBIX BOJIH.

[IIkana >J€KTPOMarHUTHBIX BOJH. [IpuMeHeHue 3JIeKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHLMIIBI paANOCBA3U U TENEBUACHUA. Panqnonokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH CPEBI.

TexHuyeckue yCTpOMCTBAa M MPAKTHUYECKOE MPUMEHEHUE: MY3bIKAIbHBIC
WHCTPYMEHTHI, YJIbTPAa3BYKOBasi JUArHOCTUKA B TEXHUKE M MEAUIMHE, pajaap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, TesedoH, CBY-neus.

Jlemoncmpayuu

OO0pa3zoBaHue 1 pacIpoCTpPaHEHHUE MONEPEUYHBIX U TPOAOJILHBIX BOJIH.

Konebmtomieecs Teno kak HCTOYHUK 3BYKa.

HaGntonenue orpaxeHus: U IpeOMICHHUS] MEXaHUYECKUX BOJTH.

Hab6mtonenue natepdpepennnn u qudpakiini MEXaHUYECKUX BOJH.

3BYKOBOW pE30HAHC.

Halntonenue cBsi3M T'POMKOCTH 3BYKa M BBICOTBI TOHA C aMIUTUTYJIOH U
4acTOTOM KOJeOaHUil.



HccnenoBaHue CBOWCTB AIEKTPOMAarHUTHBIX BOJIH: OTPAXKEHUE, IPEIOMIICHUE,
noJiipu3anus, 1upakus, HHTeppepeHLns.

Tema 3. Onmuka

I'eomerpuueckass ontuka. IIpsMonnHelHOEe pacnpocTpaHEHUE CBETa B
OIHOpOJHOM cpene. JIyd cBeta. TOUECUHBIN UCTOYHUK CBETA.

OTtpaxxenue cBera. 3aKOHbI OTpaxkeHus cBera. [locTpoeHne n3zoOpaxeHui B
IIJIOCKOM 3€pKaje.

[Ipenomiienne cBeTa. 3aKOHBI IPEIOMIIEHUS CBeTa. AOCOIIOTHBIN ITOKa3aTeNb
npenomieHus. IlomHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbI yroja MOJHOIO
BHYTPEHHETO OTPAXKEHUSI.

Hucnepcus ceeta. CioxHbli coctaB 6enoro ceta. L[Ber.

Cobuparolye 1 paccerBaromye JMH3bL. ToHKas J1uH3a. DOKYCHOE pacCTOSHUE
U ONTHYECKas CWiia TOHKOM JUH3bL. [locTpoenne n3zoOpaxeHuil B cOOMpArOIUX U
pacceuBaromux JMH3aX. DopMysia TOHKOM JTUH3BL. Y BEJIMUCHUE, JaBAEMOE JIMH30M.

[Ipenensl NpUMEHUMOCTH T€OMETPUUECKON ONTUKH.

BonnoBass ontuka. Wurtepdepenius cBera. KorepeHTHbIE HWCTOYHHKHU.
VYcaoBuss HaOMOIEHUS MAaKCUMyMOB W MHUHHMYMOB B HUHTEP(PEPEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HbIX KOT€PEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. [QudpakumonHas pemeérka. YcloBUe HaOIOAEHUS
[VIABHBIX ~MAaKCHMyMOB IIpM IaJI€HHM MOHOXpPOMAaTHYECKOr0 CBETa Ha
TU(PAKLIUOHHYIO PEIIETKY.

[Tonmapu3zanus ceera.

TexHuueckue yCTpONCTBa M MPAKTHYECKOE NPHUMEHEHHME: OYKH, JIyna,
¢oToanmnapar, NPOSKIMOHHBIN ammapar, MHUKPOCKOI, TEJIECKOIN, BOJOKOHHAs
OMNTHKA, TUPPAKIMOHHAS PEIIETKA, TTOTSPOUI.

Jlemoncmpayuu

[IpsAMonMHEHOE paclpOCTpaHEHUE, OTPaKEHUE U NPEJIOMIICHHE CBETA.
OnTtuyeckne MpudOpPHI.

[TonHoe BHyTpeHHEE oTpakeHue. Mozenb CBETOBOAA.

WccnenoBanue cBOMCTB M300pakeHU B TMH3AX.

Mopenn MUKpOCKOMNa, TEIECKONa.

Hab6monenue narepdepeHuu cBera.

Habmonenue audpakiuu cBera.

HabGntonenue aucnepcuu cBera.

[Tonmyuyenue cnekrpa ¢ MOMOUIBIO TPU3MBI.

[Tonyuyenue cnekrpa ¢ NOMOUIbI0 JTUPPAKLUOHHON PEIIETKH.

HabGntonenue nonspuzanuu cBeTa.

Vuenuueckuii sxcnepumenm, 1abopamopHule pabomol

W3mepenue noka3aress NpeJOMICHHS CTEKIIA.



UccnenoBanue CBOMCTB N300pakKeHUH B TMH3AX.
Habmronenue aucnepcuu cBera.

Pa3znes 6. OcHOBBI ClIeIUAJIBLHON TEOPUU OTHOCUTEIbHOCTH
['paHu1IBI MPUMEHUMOCTH KJIacCUYeCKOM MexaHuKkH. [locTynaTsl ciennanbHou
TEOPUH OTHOCHUTEIBHOCTH: MHBAPUAHTHOCTh MOJYJISI CKOPOCTH CBETa B BaKyyMe,
MPUHITUIT OTHOCUTEILHOCTH DUHINTEHHA.
OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEJIJIEHUE BPEMEHU M COKpAICHUE
JUTHHBI.
OHeprus ¥ UMIyJIbC PEISITUBUCTCKON YaCTHILIBL.

CBsi3b Macchl C 3HEPruer U UMITYJIbCOM PEIISITUBUCTCKON YaCTHUIbl. DHEPTHUs
MTOKOSI.

Pasznen 7. KBanToBasi pusuka

Tema 1. Inemenmuvl K6AHMOBOU ONMUKU

®otonbl. opmyna [lnanka cBs3u 3HEpruu (HOTOHA C €ro YaCTOTON. DHEpTus
¥ UMITYJIbC (POTOHA.

Otkpsitue u uccnenoBanue porodddexra. Onbitel A. I'. CToseToBa. 3aKOHBI
doTorddexra. Ypapuenue DiinHmreiHa s Gorodrddexra. «KpacHas rpaHuia»
dboTodrddekra.

JlaBnenne cBera. OnbiThl 1. H. JIeGenera.

XHUMUYECKOE JEUCTBUE CBETA.

TexHuueckue yCTpONCTBa U MPAKTHUYECKOE MPUMEHEHHE: (HOTOIIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUO.

Jemoncmpayuu

®oT03(PheKT HA YCTAaHOBKE C [IMHKOBOM IJIACTUHOM.

Uccnenosanue 3axkoHOB BHEMIHET0 (oTodddexTa.

Ceeronuon.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopgpens atoma Tomcona. OmnbiTel Pesepdopna mo paccessHuIO o -4acTHIL.
[Lmanerapuas mognens aroma. Iloctynater bopa. W3nydyenue u morjomieHue
(OTOHOB mpU Mepexoe aToMa C OJHOI0 YPOBHSI SHEpPruM Ha Jpyroil. Bunel
criekTpoB. CIEKTp YPOBHEW 3HEPrur aTOMa BOJIOPO/IA.

BosnnoBbie cBoiicTBa yactull. Bonnsl e bpoitns. KopnyckynspHO-BOIHOBOM
JTyau3M.

CrnoHTaHHOE U BBIHYXJICHHOE U3Ty4YCHHUE.

TexHudeckue ycTpoWcTBa M MPAKTUYECKOE MPUMEHEHHUE: CIEKTPaIbHBIM
aHanu3 (CIIEKTPOCKOI ), Ja3ep, KBAHTOBBIN KOMITBIOTED.

Jemoncmpayuu



Mogens onbita Pesepdopna.

Omnpezenenre JUIMHBI BOJIHBI J1a3epa.

Habmronenune nuHeRYaThIX CIEKTPOB U3ITYUCHUS.

Jlazep.

Vuenuuecxuii sxcnepumenm, 1abopamoptule pabomaol

Habntonenue nuHeityaToro cnekrpa.

Tema 3. Amommnoe a0po

OKCIEpUMEHTHI, JI0KA3bIBAIOIIUE CIOXHOCTh CTpOoeHUsl sapa. OTKpbITHE
paaunoaktuBHOCTH. OnBITH Pe3epdop/a mo onpeneneHnto cocTaBa paiioaKTUBHOTO
uznyuyenus.  CpoiictBa  anbda-, Oera-, ramMMma-uziaydeHus.  BuusHue
PaaOAaKTUBHOCTU HA KUBBIE OPTAHU3MBL.

OTtkpeiTHEe TpoTOHA W HelTpoHa. Hykionnas monens sigpa ['eiizenOepra—
NBanenko. 3apsy siapa. MaccoBoe yucino sapa. M3o0tomnsl.

Anbda-pacnan. OIEKTpPOHHBIA UM TMO3UTPOHHBIM Oera-pacman. ['amma-
U3JIyyeHue. 3aKOH paJuOaKTUBHOIO pacraia.

DHeprus CBA3M HYKJIOHOB B sape. SAnepubie cuibl. Jlepext maccsr sipa.

SAnepneie peakunn. [lenenue u cUHTE3 A1€p.

Anepuwiii peaktop. Tepmosinepusiit cunTe3. [IpoGnembl W HEpPCHEKTUBBI
SIEPHOW SHEPrEeTUKHU. DKOJIOTUYECKUE ACTIEKTHI SIEPHON YIHEPTETHKHU.

DneMeHTapHble YacTUIlbl. OTKPBITHE TO3UTPOHA.

Metoabl HAOMIOJEHUS U PETUCTPALIMU PJIEMEHTAPHBIX YaCTHII.

dyHaaMeHTaJIbHbIC B3aUMOJICUCTBUSA. EMUHCTBO pu3nUeCcKoi KapTUHBI MUPA.

TexHuyeckue ycTpoucTBa U MPAKTUYECKOE MPUMEHEHHE: TO3UMETP, KaMepa
Bunbcona, simepHblii peakTop, aToMHas bomoa.

Jemoncmpayuu

CUéTUrK MOHUBHUPYIOIINX YACTHII.

Vuenuueckuii sxkcnepumenm, 1abopamopHule pabomol

UccnenoBanue TpekoB 4yacTull (10 TOTOBEIM (GoTorpadusim).

Pa3znen 8. JjieMeHTBI aCTPOHOMMH U aCTPOPU3NKH

Otansl pa3BuTHUA acTpoHoMuu. [IpuknagHoe 1 MUPOBO33PEHYECKOE 3HAUYCHHE
ACTPOHOMMH.

Bun 3Bé3gHoro Heba. Co3Be3gusi, sipkue 3BE3NBI, IUIAHETHI, UX BHIUMOE
JBHKCHUE.

ConHeyHas cucrema.

Connne. ConHeuHass akTUBHOCTh. McTtounuk sHeprur ConHIA W 3BE3N.
3BE3/1bI, UX OCHOBHBIC XapAKTEPUCTUKHU. J(MarpamMma «CHEKTpaldbHBIM KIacc —
CBETHUMOCTBY». 3BE3/bl TJABHOW MOCIEI0BATEIBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» ISl 3BE3] TJIABHOM IOCJIEIOBATEIBbHOCTH. BHYTpEHHEE CTpOCHHE



3B¢371. COBpeMEHHBIC TPEJICTABICHUS O MPOUCXOXKACHUU U 3BoJonuK CoJiHIa U
3BE3/1. DTambl )KU3HU 3BE3]I.

Mueunsiii [Iyte — Hama I'amaktuka. [lomoxenne m aBwkeHue ConHUA B
lNamaktuke. Tunel ranaktuk. Paguoranaktuky v kBasapbl. YEpHBIE ABIPHI B AIpaX
rajlakTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa06ma. Paz0eranve rajgakTuk.
Teopus bonpioro B3psiBa. PelMKTOBOE U3ITy4YeHHUE.

Macmrabnas crpykrypa Beenennoii. MeraranakTuka.

Hepeménnnie mpo0diieMbl aCTPOHOMHUH.

Yuenuueckue nabnooenus

Habmronenuss HEBOOPYKEHHBIM TJ1a30M C HMCIOJIb30BAHUEM KOMITBIOTEPHBIX
MPUJIOKECHUH ISl OMpPEIeIICHUsI TIOJIOKEHNS HEOSCHBIX 00BEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE c03Be3/1uss CeBEpHOIo MOJyIIapus U ipKUe 3BE3IbI.

Habntonenus B Teneckon JlyHel, miuanet, Miueunoro Ilytu.

O6o0maroiee MOBTOPEHUE

Pons Qusukn © acTpoHOMHHM B IKOHOMHYECKOM, TEXHOJOTHUYECKOM,
COLIMAJIBHOM M 3TUYECKOM cPpepax AeATeIbHOCTH YEJIOBEKA, POJIb U MECTO (DU3UKU U
ACTPOHOMHUU B COBPEMEHHOM HAay4YyHOU KapTHHE MHUPa, POJib (U3UIECKON TEOPUH B
dbopMUPOBAaHUM TIPEACTABICHUN O (U3UIECKON KapTUHE MUpPa, MECTO (PU3UIECKOM
KapTHHBI MHpa B OOIIEM psJly COBPEMEHHBIX  €CTECTBEHHO-HAyYHBIX
MPEJCTABICHUN O MIPUPOJIE.

MexnpeaMerHbie CBA3U

N3ydenune kypca pusznku 6a30Boro ypoBHs B 11 Kjacce OCyIIECTBISIETCS C
YUYETOM COACPKATEIBHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcaMHh MAaTE€MaTHKH,
OMOJIOTUH, XUMUH, TeOTparu U TEXHOJIOTHH.

Meosicnpeomemnvie nonsamusi, CBSI3aHHBIE C U3YYEHHEM METOJIOB HAYYHOTO
MO3HAHUS: SBJICHUE, HAy4YHBIM (HaKT, TUIOTe3a, (PU3MYecKas BEIMYMHA, 3aKOH,
TEOpHs, HaOIIOICHUE, SKCIIEPUMEHT, MOJICTUPOBAaHNE, MOJIEIh, H3MEPCHHE.

Mamemamuxa: pEWICHHWE CHCTEMBl YPAaBHECHHH, TPUTOHOMETPUUYECKUE
(GyHKIIUU: CUHYC, KOCUHYC, TAaHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXJIECTBO, BEKTOPHl U MX MPOCKIUU HA OCU KOOPJUHAT, CIOKEHHE BEKTOPOB,
IPOU3BOHBIC DJEMEHTAPHBIX (DYHKIMI, TPU3HAKH TOJO0O0US TPEYTOIHHUKOB,
OTpeIeJICHHE TUIOMIAIU TIIOCKUX (puryp u oobéma Tel.

buonocus: »nextpuyeckue SBICHUS B KUBOW TMpUPOJE, KoJjieOaTelbHbIC
JIBUKCHUS B KUBOW MPUPOJE, ONITUUYECKUE SABJICHUSA B )KMBOW MPUPOJIE, NCUCTBUE
paananyy Ha )KUBBIE OPraHU3MBL.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJ, KPUCTAIUIMYECKAS! CTPYKTYpa TBEPIBIX
TeJ, MEXaHU3Mbl 00pa30BaHUs KPUCTAITMYECKON PEIIETKY, CTICKTPaIbHbIN aHAJIU3.



leoepagusa: MarHUTHBIE TIOJNIOCA 3€MJIM, 3aJ€KH MArHUTHBIX DY,
(oTOCHEMKA 3€MHOM TOBEPXHOCTH, MPEACKAZAHUE 3€MIIETPSICEHU M.

Texnonoeus: JHUHUM DJJEKTpoONEpenad, TEHEepaTop IMEePEeMEHHOro TOKa,
3JIEKTPOJIBUraTelib, MUHAYKIMOHHAA I€Yb, pajap, PaauoNpUEMHUK, TEJIEBU30D,
anTeHHa, Teledon, CBY-medb, MpOEKIIMOHHBIN ammapaT, BOJOKOHHAs OITHKA,
coJIHEeYHas OaTapes.



IINTIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 11O
®U3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30BAHUA

OcBoenue ydeOHOro mpeamera «®Pu3nMKa» Ha YPOBHE CpPEIHEro OOIIero
oOpa3zoBaHus (0a30BbIM YPOBEHb) JAOJKHO OOECICUUTH JTOCTUKEHHE CIIETYIOIINUX
JUYHOCTHBIX, METAIIPEAMETHBIX M TIPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMUHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE pe3yJIbTaThl OCBOCHHUS y4eOHOro npeaMera « Ou3nkKa JAOIKHBI
OTpaXaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYaromMXCsl PYKOBOJCTBOBATHCS
chopMHUPOBAaHHOW BHYTPCHHEH TO3WIMEH JMYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpUEHTAIlM/, TO3UTUBHBIX BHYTPEHHUX  YOEXKICHUH, COOTBETCTBYIOIIUX
TPAIUIIUOHHBIM IIEHHOCTSIM POCCUMCKOIro OOIIECTBa, PaCIIMPEHUE >KU3HEHHOIO
ONBITA M OMbITA ACATEIBHOCTH B MPOIIECCE peaan3allii OCHOBHBIX HaIlpaBJICHUM
BOCIIUTATEIIbHOMN AEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaIaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTH TPAXKIAHCKON MO3UIIMHU 00YUaIOIIETOCs Kak aKTUBHOTO U
OTBETCTBEHHOT'O WICHA POCCUICKOTO OOIIECTBA;

NPUHATHE  TPAJULUHUOHHBIX  OOLIECYETOBEYECKUX T'YMAaHUCTUYECKUX U
J€MOKPAaTHUYECKUX LIEHHOCTEM;

FOTOBHOCTh BECTH COBMECTHYIO AEATEIIBHOCTh B MHTEPECAX TPaKIAHCKOIO
00111ecTBa, y4acTBOBATh B CAMOYIIPaBICHUN B 00pa30BaTEIHLHON OpraHU3alnu;

YMEHHUE B3aMMOJEHUCTBOBATH C COUAIIbHBIMA HHCTUTYTAMU B COOTBETCTBUU C
uX (QYHKIUSMUA U HA3HAYCHUEM;

FOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOM IESATEIBHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHUS :

c(hOpMHPOBAHHOCTh POCCUHCKON TPaXTAHCKON UIEHTUYHOCTH, TAaTPUOTU3MA;

IEHHOCTHOE OTHOIIEHUE K TOCYJAapPCTBEHHBIM CHUMBOJIAM, JOCTHXKECHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTH (PU3UKHU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS

c(hOpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STHIECKOTO TIOBEICHHS;

CIIOCOOHOCTh OIIEHHUBATh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIE peEIIeHUs,
OPUEHTHUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YMCJIE B
JEATEIIbHOCTU YYEHOT0;

OCO3HAHME JINYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYMBOTO Oy AYILEro;

4) 3¢TeTHYECKOr0 BOCTIMTAHMSA:

3CTETUYECKOE OTHOLICHUE K MUPY, BKJIKOUYasl ICTETUKY HAyYHOTO TBOPYECTBA,
npucymiero Gpusndeckoi Hayke;

5) TpyA0OBOr0 BOCTIMTAHUSI:



UHTEPEC K pa3iInyHbIM chepaM MmpodhecCHOHATBHOM NeATENbHOCTH, B TOM
YHCJIE€ CBSA3aHHBIM C (DU3UKOM U TEXHUKOW, YMEHUE COBEPIIATh OCO3ZHAHHBINA BHIOOP
Oynyuieit npodeccuu U peain30BbIBATh COOCTBEHHBIC )KU3HEHHBIC TJIAHbL;

TOTOBHOCTh M CIOCOOHOCTh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 001acTu
(U3MKHU Ha TPOTSKEHUH BCEH KU3HU;

6) IKOJIOrHYECKOr0 BOCIIUTAHHUS:

c(OPMHUPOBAHHOCTh JKOJIOTMYECKOW KYJIBTYpPbI, OCO3HaHUE TJI00aIbHOTO
XapakTepa 3KOJOTHYECKUX TPoOIIeM;

IUIAHUPOBAHUE U OCYIIIECTBICHHUE JICUCTBUNA B OKPYKAIOIIECH Cpelie Ha OCHOBE
3HAHUA LIEJIEW YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

pacUIMpEHHUE OMbITa JEATECIBHOCTH JSKOJOTMYECKOM HAaINPaBICHHOCTH Ha
OCHOBE UMEIOUINXCS 3HAHUHU 10 (pU3HKeE;

7) HEHHOCTH HAYYHOTO MO3HAHMSA:

c(OpMHPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTUs (PU3NUYECKON HAYKU;

OCO3HaHUE LIEHHOCTHM HAy4YHOW JEATEIIbHOCTH, TOTOBHOCTH B IIpOLECCE
U3Yy4YeHUS (PUBHKHU OCYLIECTBIISITh IPOEKTHYIO U UCCIEA0BATENbCKYIO I€ATEIbHOCTh
UHIMBUIYaJIbHO U B TPYyIIIIE.

METAINPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHHMBEPCAJIbHbIE YUeOHbIE AeiiCTBHUS
ba3oBble JJornueckue a1ecTBUs:
CaMOCTOATENLHO  (OPMYIMpPOBaTh W aKTyaJlW3upoBaTh  MpoOIEeMy,
paccmMaTpuBaTh €€ BCECTOPOHHE;
ONpEeNENATh WETU JEITEIbHOCTH, 3aJlaBaTh MapaMeTpbl W KPUTEPUH UX
JIOCTHIKCHMS,;
BBISIBIISITh ~ 3aKOHOMEPHOCTH M INPOTHBOPEYMS B  PACCMATPUBAEMBIX
(bU3UYECKUX SIBICHUSX;
pa3pabarpiBaTh IUIaH PEIICHUS MPOOJIEMBbI ¢ YUETOM aHAIM3a UMEIOIINXCS
MaTEpUATBHBIX U HEMATEpHAIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JIESITEIbHOCTD, OLICHUBATh COOTBETCTBUE PE3YJILTATOB
L[EJISIM, OLIEHUBATh PUCKU MOCIEACTBUHN AEATEIbHOCTH;
KOOPJAMHUPOBATH U BHITIOIHATE PabOTy B YCIOBHUAX PEaIbHOT'0, BUPTYaJIbHOTO
1 KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;
pa3BUBaTh KPEATUBHOE MBIIUICHUE MPU PEIICHUH KU3HEHHBIX TTPOOJIEM.
ba3oBble uccieaoBarTe/ibCKHe JeiiCTBUA.
BJIAJICTh HAYYHOW TEPMUHOJIOTHEW, KIIOUYEBBIMU IOHSATHUSIMHU W METOJIAMHU
du3nuecKoil HayKu;



BJIa/IETh HaBBIKAMH Y4eOHO-HCCIIEI0BATEIbCKONW U MPOEKTHOU AESITENbHOCTH
B 00J1acT (PU3UKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITENIbHOMY MOMCKY
METOJIOB pelIeHusl 3a1ad (PU3MYECKOTO COAEpIKaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METOJI0B IMO3HAHUS;

BJaJeTh BHUAAMU JIEATEIBHOCTHM 110 IMOJYYEHHIO HOBOTO 3HAHUS, €ro
UHTEPHPETALNH, NPeoOpa3oBaHUI0O M MPUMEHEHUIO B PAa3IUYHBIX Y4EOHBIX
CUTYaIUsX, B TOM YKCIIEe IPU CO3/IaHUU YUEOHBIX MPOEKTOB B 00J1acTU (HDU3HUKY;

BBISIBJISITH NIPUYMHHO-CJICACTBEHHBIE CBSI3M W aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTATh TUIIOTE3Y €€ PelIeHNs1, HAXOJUTh apTyMEHTHI JUIs I0Ka3aTeIbCTBA CBOMX
YTBEPXKACHUIA, 3a]]aBaTh MapaMeTPhl U KPUTEPHUH PEIICHUS;

aHAJIM3MPOBATh IOJYYEHHBIE B XOJ€ PEIICHUS 3aJaud pe3yJbTaThl,
KPUTHUYECKU OIICHUBATh WX JIOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (OpMyJIMpOBaTh COOCTBEHHBIE 3aJadyd B 0Opa3OBATEIbLHOMN
JESTEIbHOCTH, B TOM YHUCJIE IIPU U3YUEHUH (DU3HKY;

JaBaTh OLIEHKY HOBBIM CUTYaIlUsM, OLIEHUBATh MPUOOPETEHHBIHN OIBIT;

YMETh MEPEHOCUTh 3HaHUA 1O (HU3MKE B NPAKTUYECKYIO 0OJacTh
KU3ZHEIESITEIbHOCTH;

YMETb UHTEIPUPOBATH 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00J1acTeH;

BBIJIBUTaTh HOBBIE UJIEH, NIPEUIaraTb OPUTHHAIbHbIE OAXO/AbI U PEIICHUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, AOIYCKAIOIINE aJbTEPHATUBHBIE PELICHUSI.

Pabora ¢ unpopmanmei:

BJa/IeTh HaBBIKAMH MOJIy4€HUs MHPOpMAIUU (U3UUECKOTO COJEp KaHUs U3
UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOATEIbHO OCYLIECTBIIATH IIOMCK, AaHAJU3,
CHUCTeMATHU3alMI0 W HHTEpIpeTalio WH()OpPMALUK Pa3TUYHBIX BUAOB H (HOpM
IpPEICTABJICHHUS;

OLICHHBATh JOCTOBEPHOCTHh UH(POPMALINY;

UCIIONIB30BaTh  CpeACTBA  MH(POPMAIMOHHBIX ¥ KOMMYHHKAIIMOHHBIX
TEXHOJOTHI B PEUICHHH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U OPraHU3aI[MOHHBIX
3a]1a4 ¢ COOI0AEHUEM TPEOOBAHNN SPrOHOMUKH, TEXHUKH 0€3011aCHOCTH, TUTUEHBI,
pecypcocOepexeHus, MPaBOBbIX W STUYECKHMX HOPM, HOPM HH(OPMALMOHHOU
0e30MacHOCTH;

co37aBaTh TEKCThl (PU3MUECKOTO COAEpKaHUS B PazIMYHBIX (opmarax ¢
y4€TOM Ha3zHa4eHUsI MHPOPMALUH U LIEIEBON ayUTOPHUH, BBIOMpPAs ONTUMAIbHYIO
(opMy npeacTaBIeHUS U BU3yaTU3allUu.

KoMMyHHKaTHBHbIE YHHMBeEpPCAJIbHbIE Y4eOHbIe TelCTBUS:
OCYIIECTBIISTH O0IIEHNE HA YPOKax (U3HKU U BO BHEYPOUHOU JCATEITHHOCTH;
pacmo3HaBaTh NIPEANOCHUIKM  KOH(DJIUKTHBIX CHTyalldd ®  CMSAT4YaTh
KOH(JIMKTBHI;



Pa3BEPHYTO M JIOTUYHO H3JaraTh CBOK TOYKY 3PEHHS C HCHOJIb30BAHUEM
SI3BIKOBBIX CPEJCTB;

MIOHUMAaTh W HMCIOJb30BAaTh MPEUMYIIECTBA KOMAHJAHOW M WHIWBUIYaTbHOU
paboTHI;

BBIOMpATh TEMATHKy M METOJbl COBMECTHBIX JEUCTBHM C ydé€ToM OOIUX
MHTEPECOB U BO3MOKHOCTEN KaXKJOT0 YJICHA KOJUIEKTUBA;

NpUHUMATh 1€  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh JEUCTBUS II0 €€ JIOCTUKECHHUIO: COCTABIATH IUIAH JEHCTBHM,
pacrpenensiTb pojid ¢ YY€TOM MHEHHM YYacTHUKOB, OOCYXAaTh pe3yJIbTaThl
COBMECTHO pabOThI;

OIIEHUBATh Ka4€CTBO CBOETO BKJIAJIAa M KAXKJOTO YUaCTHHKA KOMAaH/bl B OOIIIHIA
pe3yJIbTarT 1Mo pa3paboTaHHBIM KPUTEPHUSIM;

Ipeajaratb HOBBIE NPOEKTHI, OLECHHBATh HAEU C TO3UIMA HOBU3HBI,
OPUTHMHAIIBHOCTH, TPAKTUYECKON 3HAUYMMOCTH;

OCYIIECTBJISITh TMO3UTUBHOE CTPATETMYECKOE TIOBEICHUE B Pa3IMYHBIX
CUTYaIIUsX, IPOSBIIATH TBOPUECTBO U BOOOpaKeHUE, OBITh HHUITMATUBHBIM.

PerysiTuBHbIE YHUBEpCAJIbHbIE Y4eOHbIe AeiicTBUA
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBIISATh MO3HABATENBHYIO JESTEIBHOCTh B 001acTH
GU3NKH W acCTPOHOMHH, BBISBISATH MPOOJIEMBI, CTaBUTh WU (POpPMyIHpPOBATH
COOCTBEHHEBIE 3aJ1a4H;

CaMOCTOSITENIbHO COCTaBIIATh IUIAH PEIICHHs] PAacYETHBIX M KAaYeCTBEHHBIX
3aJ1ad, TJIaH BHIMIOJHEHUS MPAKTUYECKONW pabOThI ¢ YIETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEN U IPEAIIOUYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacimupsaTh paMKH y4e0HOTO MpeMeTa Ha OCHOBE TUYHBIX MPEANOYTECHUM;

JieJlaTh  OCO3HAHHBIA BBIOOp, AapryMEHTUpPOBaTh €ro, Oparb Ha ceOs
OTBETCTBEHHOCTb 32 PELICHHUE;

OLICHHUBATb IPUOOPETEHHBIN OIBIT;

crocoOCTBOBAaTh (OPMHUPOBAHUIO W MPOSBICHUIO JPYAULMU B 00JIaCTH
(U3KKH, TOCTOSHHO MOBBINIATH CBOM 00pa30BaTENbHBIN U KyIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, SMOLIUOHAIbHBIN HHTE/JIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYyallsIM, BHOCUTb KOPPEKTHBBI B JIEATEIBHOCTD,
OILICHHMBATh COOTBETCTBUE PE3YJIHTATOB IEISIM;

BJaJIeTh HAaBBIKAMH  TO3HABATENILHONM  pediekcuu Kak  OCO3HAHUSA
COBEpIIAEMbIX JEHCTBUH M MBICIUTEIBHBIX MPOLIECCOB, WX PE3YIbTATOB U
OCHOBAHUIA;

UCTIONE30BaTh MPUEMBI PeIIEKCHH VISl OLIEHKH CUTYaIluH, BRIOOpa BEPHOTO
peleHus;



yMETh OLIEHUBAaTh PHUCKM U CBOEBPEMEHHO IPUHUMATH pPEIICHUS M0 UX
CHIKEHUIO;

NPUHUMATh MOTHMBBI M apTyMEHTHl JPYTHX TpU aHalu3e pPe3yJIbTaToB
JeSITEIIbHOCTH,

IPUHUMATH Ce0sl, MOHUMAsi CBOM HEIOCTATKH U JJOCTOMHCTBA;

NPUHUMATh MOTHUBBI M apTryMEHTHl JPYTHMX TMpU aHalu3e pPe3yJIbTaToB
JeSITEIbHOCTH,

IpU3HaBaTh CBOE IIPABO U MPABO JAPYTUX HA OIIMOKH.

B mporecce nocTukeHus IMYHOCTHBIX PE3yIbTaTOB OCBOEHUS MPOrpaMMBbl 10
¢usnke I8 ypoBHS cpeaHero oOmero oOpazoBaHHMs Y  OOydaromuxcs
COBEpPIIICHCTBYETCS AYMOIIMOHATbHBIH UHTEIJICKT, IIpeIoJararoInun
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHUs, BKIIIOYAIOUIETO CIOCOOHOCTh MOHUMATh CBOE SMOIIMOHATIBHOE
COCTOSTHUE, BUCTHh HANIPABIICHUS PA3BUTHUS COOCTBEHHOW IMOIMOHAIBLHOU C(epsl,
OBITh YBEPEHHBIM B cele;

CaMOpPETYJIMPOBaHMS, BKJIIOYAIOIIEIO CAaMOKOHTPOJIb, YMEHHME HPHUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHE, CIOCOOHOCTh aJaNTUPOBATHCA K
HMOIIMOHATBHBIM H3MEHEHHSIM U MPOSBISATH THOKOCTh, OBITh OTKPBHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIlMH, BKIIOUYAIOIICH CTPEMIICHHE K TOCTIIKEHHIO TSI U
yclexy, ONTUMHU3M, WHMIIMATUBHOCTb, YMEHHE JEHCTBOBaTh HCXOJS U3 CBOMX
BO3MOXKHOCTEH;

SMMATHH, BKIIOYAIONIEH CTOCOOHOCTh MOHUMATh MOITMOHATIFHOE COCTOSIHHE
ApYTUX, YYUTBIBaTb €ro MpH OCYIIECTBICHUH OOIIEHUs, CIIOCOOHOCTh K
COUYYBCTBHIO U COIEPEKNBAHUIO;

COLIMATIbHBIX HaBBIKOB, BKIIIOUYAIOLIUX CIIOCOOHOCTH BHICTPAUBATh OTHOILICHUS
C IPYTUMHU JIIOJIbMH, 3a00TUTHCS, POSIBIIATH UHTEPEC U pa3peniaTh KOHOIUKTHI.

HNPEAMETHBIE PE3YJIbTATBI

K xonity o6yuenus B 10 ki1acce mpeamMeTHbIE pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpakaTh COOPMUPOBAHHOCTD Y 00YUAIOIIUXCSI YMEHU

JEMOHCTPHUPOBATh Ha IIPUMEpax poib M MECTO (PU3MKH B (HOPMHUPOBAHHUH
COBPEMEHHOM HAyYHOW KapTUHBI MHUpA, B Pa3BUTUH COBPEMEHHON TEXHUKHU H
TEXHOJIOTUH, B TPAKTUYECKOM JESITEIbHOCTH JIFOJICH;

YYUTBIBATh TPAHMUIIBI TPUMEHECHHS H3YyYCHHBIX (DU3UUYCCKHX MOJCIICH:
MaTtepualibHas TOYKa, MHEpLUAIbHAs CUCTEMa OTCU€Ta, aOCOIIOTHO TBEPAOE TENO,
UJICATbHBIN Ia3, MOJEIIM CTPOCHUS Ta30B, KUIAKOCTEU U TBEPABIX TEJ, TOUYCUHBIN
AJICKTPUYCCKHUH 3apsi1 MPU pellieHn: PU3NIECKUX 3a/1a4;

pacmo3HaBaTh (U3MUECKHUE SBICHUS (TIPOIECCHI) U OOBICHATH WX HA OCHOBE
3aKOHOB MEXAaHUKH, MOJICKYJISPHO-KMHETUYECKON TEOPUU CTPOCHUS BEIIECTBA U



ANEKTPOMHAMUKH: PABHOMEPHOE W PABHOYCKOPEHHOE MPSIMOJTUHEHHOE JIBIKEHUE,
CBOOOJIHOE TaJIeHNe TEJl, IBIKCHUE IO OKPY)KHOCTH, WHEPIIHS, B3aUMOJICHCTBUE
Ten, nudPys3usi, OpOYHOBCKOE IBHUKEHUE, CTPOCHUE KUIKOCTEH M TBEPIBIX TET,
U3MEHEeHHEe O0BEMA TeJI MpU HarpeBaHUU (OXJIAKIEHWH), TEIIOBOE PaBHOBECHE,
UCIIApeHHE, KOHJCHCAIMS, IUJIaBIICHHE, KPUCTAIIM3AIUs, KUIICHHE, BJIAKHOCTH
BO3/lyXa, MOBBIIICHUE NTaBIICHUS Ta3a MPU €ro HarpeBaHWUU B 3aKPBITOM COCYIIE,
CBSI3b MEKIY TNapaMeTpaMH COCTOSHHS Ta3a B W30IPOIIeccax, AJICKTPHU3AIUs Tell,
B3aUMO/ICCTBUE 3aPSJI0B;

OTMCHIBATh MEXaHWYECKOE JBHIKEHHE, HCIOJIBb3ys (PH3NUEeCKUE BEITMYMHBI:
KOOpJIMHATA, TYTh, MEPEMEIICHHE, CKOpPOCTh, YCKOPEHHE, Macca Teja, CHJIa,
UMITYJIbC TeJla, KUHETUYeCKasi SHEpTHs, MOTEHIIMabHAs dHEPIus, MeXaHudecKas
paboTa, MexaHWYecKas MOIIHOCTh;, IIPH OINUCAHUHM TPABUIBLHO TPAKTOBATH
(bU3HYEeCKUil CMBICTT HUCIHOJIB3YeMbIX BEIMYMH, WX OO0O3HAYCHHWS W CIUHMUIIHI,
HaXOJUTh (HOPMYJIbI, CBS3BIBAIOIINE MAHHYIO (DU3UYECKYIO BEIMYUHY C IPYTHMHU
BEJINYHUHAMH;

OTMCHIBATh M3YYCHHBIE TEIJIOBBIE CBOWCTBA TEJI W TEIJIOBBIC SIBIICHHS,
UCTIONIB3Ysl (DM3WYECKHE BEIWYWHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KHHETHYECKas SHEPTrHs XaOTHYECKOTO JBIDIKEHHUS MOJICKYJI, CpeaHEKBaApaTHIHASL
CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIJIOThI, BHYTPEHHSsSI SHEprus, padora rasa,
KO(pPUIIMEHT TMOJIe3HOTO JACHCTBHS TEIUIOBOTO JIBUTATENSA; IIPH OINKMCAHUU
MPaBUIBLHO TPaKTOBaTh (DM3UYECKUH CMBICT HWCIOJIB3YEMBIX BEIWYWH, WX
000O3HAUYCHHUS W CAWHUIBI, HAXOIUTh (OPMYJIBI, CBS3BIBAIOIINE JAHHYIO
(U3UYECKYIO BETUYUHY C IPYTUMHU BEJIMUYMHAM;

OTIMCHIBATh M3YUYCHHBIE JICKTPUUSCKUE CBOMCTBA BEIIECTBA M AICKTPUUCCKHUE
SBJICHHS (ITPOIIECCHI), UCTIONB3YST (PU3UUECKUE BEIUUMHBI: DJCKTPUUCCKUIN 3apsi,
ANEKTPUYECKOE TOJIe, HAPSHKEHHOCTD TOJIs, MOTEHIINAN, pa3HOCTh IMOTEHIINAJIOB;
Py OINMCAHWHU TIPABWJIBHO TPAKTOBATh (DU3UYCCKHH CMBICT HCIIOJIb3yEeMbIX
BEMYNH, WX OOO3HAYCHHS W EIWHHUIIBI; yKa3biBaTh (OPMYJIbI, CBS3BIBAIOIINE
TaHHYI0 (PM3UYECKYI0 BEJTMYHHY C APYTHUMH BEITMUYNHAMU,

aHaJM3UPOBaTh (PU3NUYECKUE TPOILIECChl U SIBJICHUS, UCIOJB3Ys (U3NYECKUE
3aKOHBI M MPUHIMIIBL: 3aKOH BcemupHoro TsaroreHus, |, Il u 1l 3akonsr HeroToHa,
3aKOH COXPAaHCHUS MEXAHWYECKOW OJHEPTruHu, 3aKOH COXPAHCHUS WMITYJIbCa,
IPUHITUI CYTICPIIO3HUIIMKA CHJI, TIPUHIIAIT PaBHONPABUS WHEPIUATBHBIX CHCTEM
O0TCY€Ta, MOJICKYJISIPHO-KUHETHYECKYI0 TEOPHUI0 CTPOCHHUS BEIIECTBA, T'a30BbIC
3aKOHBI, CBSI3b CpeHel KMHETHUYECKOW HEPTUH TETUIOBOI'O JBHKEHHUSI MOJICKYJ C
a0COJIIOTHOM TemmnepaTypou, MEPBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAaHECHUS
ANMEKTPUYECKOTO 3apsna, 3akoH KyioHa, Mpu 3TOM pa3nuyarh CIOBECHYIO
bOopMyYJIUPOBKY 3aKOHA, €0 MAaTeMaTUYECKOE BBIPAKCHHUE M YCIIOBUS (TPaHUIIB,
00J1aCTH) MPUMEHUMOCTH;



OOBSCHATH OCHOBHBIE IPUHIIUIIBI ISHCTBUS MAIIUH, TPUOOPOB U TEXHUUECKUX
YCTPOMCTB; pa3auyaTh YCIOBHS MX O€30MaCHOrO MCMOJb30BAHUS B IOBCEIHEBHOU
KHU3HU;

BBITIOJIHATh JKCIIEPUMEHTHI IO HCCIEIOBAHUIO (PU3UYECKUX SIBICHUNU W
IPOLIECCOB C HCIIOJIB30BAHUEM IIPSIMBIX M KOCBEHHBIX W3MEPEHUH, IPH 3TOM
dbopmynupoBath NpodIeMy/3a1ady U TUIOTE3y Y4eOHOIro SKCIIEPUMEHTa, COOUpaTh
YCTaHOBKY M3 MPEJI0KEHHOT0 000pyA0BaHUs, MPOBOAUTH ONBIT U (POPMYJIHPOBATH
BBIBO/IbI;

OCYIIECTBIISATh MPSMbIE U KOCBEHHbIE U3MEPEHUS (PU3MUECKUX BEIMYHH, IPU
ATOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO M3MEPEHUsT U HUCIOJIb30BaTh W3BECTHBIE
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHUI;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXIy  (U3MYECKUMH  BEJIMYMHAMH  C
UCIIOJIb30BAaHUEM MPSMBIX HM3MEPEHUI, MPU 3TOM KOHCTPYHUPOBATh YCTaHOBKY,
(uKCHpPOBATH PE3YNbTATHI NOJIYYEHHOU 3aBUCUMOCTH (PM3HYECKUX BEJIMYUH B BUJIE
TaOJIHIl U TPAPUKOB, JAEJIaTh BHIBOJBI 10 PE3YyJIbTATaM UCCIEAOBAHMS;

co0iroaTh npaBuia 0€30MacHOro TpyJa MpH IMPOBEACHUHM HCCIIEIOBAaHUNA B
paMKax y4eOHOro SKCIEpPUMEHTa, Y4eOHO-UCCIENOBATENbCKOW U IMPOEKTHOM
NEeSATENbHOCTH C HMCIOJIb30BAHHMEM H3MEPUTEIbHBIX YCTPOMCTB M J1aDOPAaTOPHOTO
000py10BaHUS;

pemath pacu€THbIE 3aJaydl C SBHO 3aJaHHOM (U3MYECKOW MOJIENbIO,
UCIIOJIBb3Ysl (PU3UUECKUE 3aKOHBI M IIPUHIIMIIBI, HA OCHOBE aHaju3a YCJIOBHS 3a/1a4u
BBIOMPATh (PU3NYECKYIO MOJEIb, BBIACIATh (PU3NYECKHE BEIMYMHBI U (POPMYIIbI,
HEOOXOouMble NIl €€ pelIeHus, NMPOBOJUTH Pacu€Thl M OLICHUBATh PEaJIbHOCTH
MOJy4YE€HHOT0 3HaUeHUs (PU3MUECKOI BEINYMHBL;

pemaTh KaueCTBEHHbIE 33a4i: BBICTPAUBATh JIOTMYECKH HETPOTHBOPEUNBYIO
LEMOYKY pPAaCCYXKICHUN C OMOpOM Ha M3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
busndeckue BICHUS;

UCIIOJIb30BaTh MPH PEIICHUH YUeOHBIX 3a/1a4 COBpEMEHHbIE HH(POPMAIIMOHHBIE
TEXHOJIOTUH ISl TIOMCKA, CTPYKTYPUPOBAHHMS, UHTEPIPETALIMU U MPEICTABICHUS
y4eOHOH ¥ HAy4YHO-TIONMYJISIpHOM HWHGOPMALMK, TOJIYYEHHOM W3 pa3IMyHBIX
MCTOYHUKOB, KPUTHYECKHU aHAIU3UPOBATH MOJTy4aeMyto HH(popmaIuio;

IPUBOIUTH MPUMEPHI BKJIa/1a POCCUHCKUX U 3apYOEKHBIX YUEHBIX-(PU3NKOB B
pa3BUTHE HAYKU, 0OBSICHEHHE ITPOLIECCOB OKPYKAIOIIET0 MUPA, B PA3BUTUE TEXHUKH
1 TEXHOJIOTHUM;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS 110 (PU3UKE B IOBCEIHEBHOM KU3HU AJIs
oOecrieueHuss 0€30MaCHOCTU NpPH OOpAIEHHH € MPUOOpAaMU U TEXHUYECKUMU
YCTPOMCTBAMM, JIi COXPAHEHHUS 30POBbS M COOJIOJIEHHUS HOPM 3KOJOTUYECKOTO
MOBEJCHUS B OKPY>Kalollel cpejie;



paboTath B TpYIIE C BBHIOJHEHWEM pPa3UYHBIX COLUAIBHBIX POJIEH,
IJIAHUPOBATh PpalbOTy TPYIIbl, palMOHATIBLHO pacCHpelesaTh O0sS3aHHOCTU U
IJIAHUPOBATh JEATEIBHOCTh B HECTAHAAPTHBIX CUTYyalMsIX, aJ€KBAaTHO OIICHUBATH
BKJIaJl K&KJIOTO U3 YYaCTHUKOB TPYIIIbI B PEIICHUE pACCMAaTPUBAEMOM IPOOIIEMBI.

K koniy o6yuenus B 11 kiiacce mpeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh COOPMUPOBAHHOCTD Y 00YUAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MpPUMEpax pojib U MeCTO (Pu3UKU B (HOPMUPOBAHUU
COBPEMEHHOW HAyYHOW KapTUHBI MHUpaA, B Pa3BUTUH COBPEMEHHOU TEXHUKU H
TE€XHOJIOTUH, B NMPAKTUYECKON IEATEIBHOCTU JIFOJACH, LIEJOCTHOCTh U €OUHCTBO
(u3nYecKoil KapTUHBI MUDA;

YUYUTHIBATh TPAHUIBI TPUMEHEHUS U3YYCHHBIX (U3UYECKUX MOJENeH:
TOYEYHBIN AJIEKTPUUYECKUM 3apsijl, JIyd CBETa, TOYECYHBIM UCTOYHUK CBETA, sIACpPHas
MOJIeNTb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO sipa MPH penieHUuH (PU3ndecKux
3ajaad;

pacno3HaBaTh (U3MUECKHUE SBICHUS (MPOLECChl) U OOBICHATH UX Ha OCHOBE
3aKOHOB AJIEKTPOJIMHAMUKHN U KBAaHTOBOW (DM3MKHU: DJIEKTpUUECKas MPOBOIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MATHUTHOE JCHCTBUSA TOKA, B3aUMOJIECHCTBHUE
MAarHuTOB, JJICKTPOMArHUTHAs WHAYKLHS, [JEWUCTBHE MAarHUTHOTO TIOJII Ha
IPOBOJHUK C TOKOM M JBIKYIIMICS 3apsj, SJIEKTPOMArHUTHBIE KoJeOaHUs U
BOJIHBI, MPSIMOJIMHEWNHOE PAaCIpPOCTPAHEHUE CBETA, OTPAXEHUE, NPEIOMIICHHUE,
untepdepenius, audpakuus ¢ MOJApU3alUs CBETa, JUCIEPCUS] CBETA,
dboTornekTpudeckuii 3gdext (poroaddekT), cBeTOBOE NaBICHNE, BOSHUKHOBEHUE
JVHENYaTOro CIIEKTpa aroMa BOAOPOJA, €CTECTBEHHAasT H HMCKYCCTBEHHAs
PaauOaKTUBHOCTE;

OMUCHIBATh M3YUYCHHBIC CBOWCTBA BEHIECTBA (AIEKTPUUYECKUE, MArHUTHBIC,
ONTHUYECKHE,  DJEKTPUUECKYI0  MPOBOJMMOCTh  Pa3IUYHBIX  Cpel) U
AJIEKTPOMATHUTHBIE SABJICHUSI (IIPOLIECCHI), MCMOJIb3Ysl (PU3MYECKHUE BEIMYUHBIL:
3JIEKTPUYECKUN 3apsil, CHiIa TOKA, JJICKTPUUYECKOE HAIPSIKEHUE, BIEKTPUYECKOE
CONPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, JIEKTPOJBHKYIAsl Cuia, paboTa TOKa,
WHIYKIHMS MAarHUTHOrO TMoJs, cwia Awmmepa, cuia JlopeHna, WHIyKTUBHOCTb
KATYILIKW, SHEPrusl JJIEKTPUYECKOT0 W MAarHUTHOrO MOJIEH, MEPUOJ] M YacToTa
KojeOanmii B KoyeOaTeTbHOM KOHTYpE, 3apsj W CWia TOoKa B TPOIECcCce
FapMOHUYECKUX DJIGKTPOMArHUTHBIX KojeOaHul, (OKyCHOE paccTosiHue H
ONTHYECKas CHUJIa JIMH3BL, MPU OMHCAHUM MPABUIBLHO TPAKTOBATH (HU3UUECKUI
CMBICII HCIOJb3YEMbIX BEJIWYWH, WX OOO3HAUEHUS U E€JUHUIIBI, YKa3bIBaTh
(bopMyJIbl, CBSA3BIBAIOLINE TAHHYIO (PU3UYECKYIO BETUYUHY C IPYTUMU BEJIMUNHAMU;

ONKCHIBATh M3YYCHHBIC KBAHTOBBIC SIBICHUA M MPOLECCHI, HCHOJb3YS
¢du3nyeckue BEIMYUHBI: CKOPOCTb 3JEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI H
4acTOTa CBETA, SHEPTUs U UMIYJILC (HOTOHA, MEPUOJ TOJIypactaaa, SHEPTHs CBsI3U



aTOMHBIX SJIep, TPU OINHWCAHUM TPABWIBHO TPAKTOBATh (PU3WYECKUA CMBICT
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHUS W €IWHHIbI, YKa3blBaTb (POPMYIIbI,
CBA3BIBAIOUIME JIaHHYIO (DU3MYECKYI0 BEJIMYMHY C JAPYTMMH BEJIUYMHAMU,
BBIYHCIIATH 3HAaUeHHE (PU3NUECKON BETMYNHBI,

aHAJIM3UPOBATh (PU3UYECKUE MPOLIECCHl U SBIEHUS, UCIONB3Ys (hU3nyueckue
3aKOHBI U MPUHUMUIIBL: 3aKOH OMa, 3aKOHBI TIOCJIE0BATENBHOTO U MapaieIbHOIO
COCIMHEHUsI TPOBOJHUKOB, 3aKOH Jkoyis—JIeHra, 3aKOH BJIEKTPOMArHUTHOM
UHIYKIUH, 3aKOH MPSIMOJMHENHOTO PacIpOCTPAHEHUsI CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEJOMJICHUSI CBETa, ypaBHeHHWe OJWHITeHHa it doTtodrddexra,
3aKOH COXpaHEHWs HHEPruu, 3aKOH COXPaHEHUs UMITYJIbCa, 3aKOH COXpaHEHUs
AIEKTPUUECKOTO 3apsiia, 3aKOH COXpPaHEHHUsI MacCOBOT'0 YHCIA, MOCTylaTel bopa,
3aKOH PaJMOaKTUBHOIO pacmaja, pu 3TOM pa3inyaTh CJIOBECHYIO (POPMYIUPOBKY
3aKOHA, €ro MaTeMaTU4YeCKO€ BBIPAKEHHE M YCIOBUS (TpaHULBbI, OO0JacTH)
IPUMEHUMOCTH;

OTNpeeNsATh HallpaBJIE€HUE BEKTOPAa UHAYKIIUA MAarHUTHOTO MOJIsl MPOBOJIHUKA
C TOKOM, cuJibl Amnepa u cuisl JlopeHua;

CTPOUTHh W ONHCHIBaThb H300pa)KEHHUE, CO3/1aBAEMOE IIJIOCKUM 3€pKaJioM,
TOHKOM JINH30M;

BBITIOJIHATh JKCIIEPUMEHTHI TI0 MCCIEIOBAHUIO (PU3UYECKUX SIBICHUU W
IIPOLIECCOB C HCIIOJIb30BAHUEM IIPSMBIX W KOCBEHHBIX HM3MEPEHUM: IMPU 3TOM
dbopmynupoBath NpodaeMy/3aaady U TUIOTE3y YyUeOHOTr0 SKCIEPUMEHTa, COOUpaTh
YCTaHOBKY M3 MPEJI0KEHHOT0 000pyA0BaHUs, POBOJAUTH ONBIT U (POPMYJIHPOBATH
BBIBO/IbI;

OCYIIECTBIISATh MPSMbIE U KOCBEHHbIE U3MEPEHUS (PU3HUECKUX BEIMYHH, IPU
STOM BBIOMpATh ONTHUMAJBHBIN CIIOCO0 M3MEPEHHs] U HCIOJIb30BaTh H3BECTHBIC
METO/bI OLIEHKH ITOrPELMIHOCTEN U3MEPEHNU;

UCCJIeI0BATh 3aBUCUMOCTH (PM3MUECKUX BEJIMYMH C UCIIOJIb30BAHUEM MPSMBIX
U3MEPEHHI: MPH 3TOM KOHCTPYHPOBATH YCTAaHOBKY, (DUKCHpPOBATh PE3YyJbTaThl
NOJIyYeHHOW 3aBUCHMOCTH (DU3MYECKUX BEIMYMH B BUAE TaOMUI W TpadHKOB,
JIeNIaTh BBIBOJIBI 110 PE3YJIbTATaM UCCIEAOBAHUS;

coOmro/1aTh MpaBmiia 0€30MacHOr0 TpyJa MpHU MPOBEACHUU HCCIICIOBAaHUN B
pamMKax y4eOHOTO OJKCHEpHUMEHTa, Y4eOHO-HCCIEA0BATEIbCKOM U MPOEKTHOM
JEeSATENbHOCTH C MCIOJIb30BAHHUEM H3MEPUTEIbHBIX YCTPOMCTB M JIaOOPATOPHOIO
000py10BaHUS;

pemarh pacu€THhIE 3aJa4dl C SBHO 3aJlaHHOM (DU3UYECKON MOJETbIO,
UCIIOJIBb3Ysl (PU3UUECKUE 3aKOHBI M IPUHIIMIIBI, HA OCHOBE aHajIu3a YCJIOBHS 3a/1a4u
BBIOMPATh (PU3NYECKYIO MOJEIb, BBIACIATh (PU3NYECKHE BEIMYMHBI U (POPMYIIBI,
HEO0OXOAUMbIE Jis €€ pelIeHUs, TPOBOJUTh PACUEThl U OIIEHUBATH PEAbHOCTH
MOJy4YE€HHOT0 3HauYeHUs (PU3MUECKOI BEIMYNHBL;



peraTh KaueCTBEHHBIC 3a1a4l: BRICTPAUBATh JIOTHYECKH HEITPOTHBOPECUNBYIO
IIEMOYKY PACCYXKICHUN C OMOpPOM Ha WM3yYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuzuYeckue sIBJICHNUS,

UCTIOJIb30BAaTh ITPH PEIICHUH YISOHBIX 3a/1a4 COBpEMEHHBIC HHPOPMAIIHOHHBIC
TEXHOJIOTUM JIJISi TIOMCKA, CTPYKTYPUPOBAHMS, UHTEPIIPETAIIMN U TPECTABICHUS
y4eOHOH ¥ HAY4YHO-TIONMYJISIPHONH WHGOPMAIMK, TOJNYYCHHOW W3 Pa3InYHBIX
VUCTOYHHUKOB, KPUTHYECKH aHAIM3UPOBATH MMOTydaeMyIo HH(popMaIuio;

OOBSACHATH TPHUHIMUIIBI JEHCTBUS MAallluH, NPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3invaTh YCIOBHS X 0€30MaCHOTO MCIOJIL30BAHMS B MOBCEIHEBHOU
KU3HH,

IPUBOIUTH TPUMEPHI BKJIaIa POCCUICKUX U 3apYOS)KHBIX YUEHBIX-(PH3UKOB B
pa3BUTHE HAyKHU, B OOBSICHEHUE IPOIIECCOB OKPYKAIOIIETO MHpa, B pPa3BUTHE
TEXHUKU U TEXHOJIOTUH;

WCITOJIb30BATh TCOPETUUCCKUE 3HAHUS 110 (PU3UKE B TTOBCEIHEBHOM KU3HU IS
obecrieueHrss OE30MACHOCTH TPHU OOpalIEHUH C MPUOOpaMU W TEXHUYECKUMHU
YCTPOMCTBAMH, JJIi COXPAHEHUS 3JI0POBbS M COOJIOJICHUS HOPM DKOJOTUYECKOTO
MIOBEJCHUS B OKPYKAIOUIEH CPEE;

paboTaTh B TpPYIE C BBINIOJHCHUEM pa3IMYHBIX COIHMAIBHBIX POJICH,
IUTAHUPOBAaTh pPaboOTy TPYNIbl, PAUOHAIBHO paclpelneisaTh OO0S3aHHOCTH U
TUTAHUPOBATH JICSITEILHOCTh B HECTAHAAPTHBIX CUTYallMsIX, aJICKBATHO OLICHUBATh
BKJIJT K&KJIOTO M3 YIaCTHUKOB TPYIITHI B PEIICHHE PACCMaTPUBAEMOM TIPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsunyecTBo 4acoB DJIeKTPOHHbIE
HaunmeHoBaHMe pa3/ie/ioB U TeM ungpoBbie
Ne ni/m P Kontpouabnbie | IIpakTnueckmne (nupp )
NPorpamMmsbl Bcero o0pa3oBaTejibHbIE
padoThbI padoThbI
pecypchl
Paznen 1. PUSUKA U METOAbI HAYYHOI'O ITIO3HAHUA
bu6nmoreka [IOK
1.1 ®u3uKa 1 METOAbl HAYYHOT'O TTO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 2
Paznen 2. MEXAHUKA
bubmuoreka [JOK
21 Kuiematitka > https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2.2 7
Huramika https://m.edsoo.ru/7f41bf72
bu6nuoreka [IOK
2.3 6 1 1
SAKOHBI COXpAHCHHA B MEXHHKe https://m.edsoo.ru/7f41bf72
Hroro no pazueny 18
Paznen 3. MOJIEKYJIAPHASN ®U3UKA U TEPMOJ/IMHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubmuotexa [JOK
' TEOpUH https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
3.2 OCHOBbI TEPMOHHAMHKH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 bubnunoreka [IOK
' @da30BbIe NIEPEXOIBI https://m.edsoo.ru/7f41bf72



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

Hroro mo pazaeny 24
Paznen 4. DJIEKTPOJAUHAMUKA
bubmuorexa [JOK

41 DUeKTpocTatiiia 10 https://m.edso0.ru/7f41bf72
4.9 [TocTostHHBIN 2neKTpUYeCKUid TOK. TOKHM B 12 bubmmoreka [JOK

' Pa3IMYHBIX Cpelax https://m.edso0o.ru/7f41bf72

Hroro no pazneny 22

PesepBHoe Bpems 2

OBUIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



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

11 KJIACC

Kosn4yecTBo 4acos DJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM undposbIe
Ne n/m P Konrpoibubie | IlpakTnueckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoTbI
pecypchbl
Paznen 1. 9JIEKTPOJAUHAMUKA
11 MarunuTHoe noje. IeKTpOMarHuTHast 11 1 3 bubnuotexa [JOK
' UHIYKIHS https://m.edso0.ru/7f41c97c
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJTHBI
91 MexaHu4eCcKHUe U JIEKTPOMArHuTHbHIE 9 1 bubnuorexa [JOK
' KoJ1e0aHus https://m.edsoo.ru/7f41c97¢
MexaHW4YeCKHUe U AJIEKTPOMArHUTHBIE bu6mmoreka [JOK
2.2 5 1
BOJIHBI https://m.edsoo.ru/7f41c97c
bub6moreka [IOK
2.3 O 10 3
Ha https://m.edsoo.ru/7f41c97c
Htoro no pazneny 24

Pasznea 3. OCHOBBI CIIEIIMAJIBHON TEOPUM OTHOCUTEJIBHOCTH

31 OcCHOBBI crielIMaIbHON TEOPUH 4 1 bu6nuoreka [IOK
OTHOCUTEIBHOCTH https://m.edsoo.ru/7f41c97c
Htoro mo pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DNIeMEHTHI KBAHTOBOW ONTHKHU 6 bubmmorexa [OK

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



https://m.edsoo.ru/7f41c97c
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but6mmorexa [IOK
4.2 4
Crpoenue atoma https://m.edsoo.ru/7f41¢c97¢c
bub6moreka [IOK
4.3 A 5
TOMHOE SIAPO https://m.edsoo.ru/7f41c97c
Hroro no pazneny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DJeMEHTBI aCTPOHOMMH U aCTPOPUIUKU 7 nggg&fg;gg}; £41c97¢
Hroro no pazneny 7
Pa3nesn 6. OBGOBIIAIOILIEE IOBTOPEHHUE

6.1 O6o0mraromiee TOBTOPEHHE 4 ngg;j;f;;gg}; £41c97c
Hroro no pazneny 4
PesepBHoe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



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




HNOYPOYHOE IIVTIAHUPOBAHHUE

10 KJIACC
KouuvecTBO 4acoB JIeKTPOHHbIE
Ne Jara nudpoBLIe
Tema ypoka Koutpoasnbie | IlpakTnyeckue op
n/n Bcero u3ydyeHusi ~ oOpa3oBaTesibHbIE
padoTsI padoThbI
pecypchl
®uzrka — HayKa O MPUPOJIE.
1 Hayunsrie MeTZ bl HOfI:H;HI/I}I 1 bubmmorera LOK
y g https://m.edsoo.ru/ff0c32e2
OKpYKaroIlero Mupa
Pons 1 MecTo pu3uku B
9 (hopMUPOBaHUU COBPEMEHHOM 1 bu6nuoreka [IOK
Hay4YHOU KapTHUHBI MUPA, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JIeSITETbHOCTH JIOJICH
MexaHudeckoe OBUKEHUE.
OTHOCHUTEIIPHOCTh MEXaHUYECKOTO bubmuorexa [JOK
3 1
neuxenus. [lepemenienue, CKOpoCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHHE
4 PaBHOMEpHOE TIpsIMONTMHEITHOE 1 bu6nunoreka [JOK
JIBUYKECHUE https://m.edso0.ru/ff0c3620
PaBHOYCKOpEHHOE IPAMOJIMHEHHOE bubnuoreka [IOK
5 1
JIBIOKEHUE https://m.edsoo.ru/ff0c372e
5 CBoboaHoe najzieHue. Y CKopeHue 1 bu6nmorexa [JOK
CBOOOIHOTO MaIE€HUS https://m.edsoo.ru/ff0c39cc
KpuBonuneiiHoe 1BUXEHUE.
7 Z[I]:I/I)KGHI/IG MaTepHuaIbHON TOUKH IO 1 bubmmorexa [IOK
p https://m.edsoo.ru/ff0c3ada
OKPYKHOCTH



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

[IpuHIUIT OTHOCHTENBHOCTH

8 Tanmunes. UnepruaibHble CUCTEMBL bubmmorexa [JOK
' P 3 https://m.edsoo.ru/ffOc3be8
orcyeta. [lepBbiii 3akoH HeroToHa
Macca Tena. Cuna. [Ipuniun
9 CYIEPIIO3UIINY CHI. BTOpOil 3aK0H Bubmrorexa ITOK
ynep ) p . https://m.edsoo.ru/ff0c3be8
HrroTona st MaTepuaibHOM TOUKA

10 Tperuii 3akoH HproTOHA 17151 bu6mmorexa [IOK
MaTepHUaIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMUpHOTO TsroteHus. Cuia

11 TspxecTh. IlepBast kocMudeckas bubmorexa [IOK

- Hep https://m.edsoo.ru/ff0c3d00
CKOPOCTb

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnuotexa [JOK
Teaa https://m.edsoo.ru/ff0c3el8
Cunna tpeaus. Koaddbunuent Tpenus.

13 Cuia CI())n OTI/IBJIGI?I/I(li)[ npu I[BI/IE(GHI/II/I bubmorexa HOK

p p https://m.edsoo.ru/ffOc3f76
Tella B JKUJAKOCTH WU ras3e
[TocTynaTenbpHOE W BpalaTeIbHOE

14 JBIDKEHNE a0COFOTHO TBEPIOTO bubnmoreka [JOK
Teaa. MoMeHT cuitbl. 11medo cubl. https://m.edsoo.ru/ff0c41a6
VYcnoBust paBHOBecHs TBEPIOTO TEA
NMnynsc MmaTepuanbHOU TOUKH,

15 CHUCTEMBI MaTEPHAIIBHBIX TOYEK. bu6nmoreka [JOK
Nmnynbe cuibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
HUMITyJIbCa. PEaKTHBHOE JIBIKEHHE
PaboTa 1 MOIITHOCTH CHJIBIL.

16 Kunernueckas sneprus bu6nmoreka [JOK

MarepuaabHOi Touku. Teopema 06
N3MCHCHUNU KI/IHeTI/I‘-IeCKOI\/'IdBHepFI/II/I

https://m.edsoo.ru/ff0c4502



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
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17

[ToTeHumanpHas sHEprUs.
[loTeHumanpHas SHEPTHs YIPYro
1e(pOpMHUPOBAHHON NPYKUHBI.
IloreHumanbHas SHEPrus Tea
BOJIM3M OBEPXHOCTHU 3eMIIU

bubmuorexa [JOK
https://m.edsoo.ru/ff0c461a

18

[lorenumnansHbIiC U
HEMOTEHIMabHbIe CHIIBL. CBS3b
paboThI HEMTOTEHIIUATBHBIX CHII C
W3MEHEHUEM MEXAHUYECKON YHEPTUU
CHUCTEMBI TeJI. 3aKOH COXPaHECHUS
MEXaHNYECKOW YHEPTrUU

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

19

JIaGoparopHas paboTa
«HccnenoBanue cBsi3u pabOTHI CHITBI
C U3MEHEHNEM MEXaHHYECKOM
SHEPIHH Tella Ha IpuMepe
PaCTSKEHHS PE3HHOBOTO XKT'yTa)

https://interneturok.ru/

20

KonTponbhas pabora o teme
«Kunemaruka. /lnHamuka. 3aKOHBI
COXpaHEHHUS B MEXaHHUKE)

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

21

OCHOBHBIE MOJOXKEHUS
MOJIEKYJISIPHO-KMHETUYECKOU
Teopuu. bpoyHOBCKOE ABUXKEHUE.

Aupdysus

but6mmoreka [IOK
https://m.edsoo.ru/ff0c4dc2

22

Xapakrep JBHKECHUS U
B3aMMOJICCTBHS YaCTHULl BEIIECTBA.
Mogenu cTpoeHus ra3oB, KUIKOCTEN
U TBEPABIX TEI

https://interneturok.ru/

23

Macca monekyn. KonunuectBo
BemiectBa. [loctositnHass ABoraapo

https://interneturok.ru/



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
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TemmoBoe paBHOBecue. TemnepaTypa

24 u e€ n3mepenue. lllkana remneparyp https://interneturok.ru/
Lenbcus

o5 WUneanpuerii raz 8 MKT. OcHOBHOE bubmuorexa [JOK
ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TemMIepaTypa Kak Mepa

26 CpeHEe KHHETUYECKON YHEPTUU bu6nuoreka [JOK
JBHYKEHUS MOJIEKYJ. Y paBHEHHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Knanelipona

27 3akoH JlanpToHa. ['a30BbIC 3aKOHBI https://interneturok.ru/
JlaboparopHas paboTa

28 «HccnenoBanne 3aBUCUMOCTH MEXIY httos://interneturok.ru/
napamMeTpaMu COCTOSHUS
pa3peKEHHOT0 Ta3ay

29 N3onponeccel B uaeaIbHOM Ira3e u bu6nuorexa [IOK
ux rpauueckoe MnpecTaBIeHIe https://m.edsoo.ru/ff0c570e
BuyTpennss sueprus
TEPMOAMHAMUYECKON CUCTEMBI 1

30 crroco0nI e€ m3meHenust. KoandaecTBo bubmuorexa [JOK
TEIUIOTHI U paboTa. BHyTpeHHss https://m.edso0.ru/ff0c5952
SHEPTHsi OJHOATOMHOI'O UJI€AJTbHOTO
rasa

but6mmorekxa [IOK

31 Buast rerionepe At https://m.edsoo0.ru/ff0c5c36
VY nenbHas TEIMIIOEMKOCTD BEILIECTBA.

32 KonnuecTBo TennoTel npu bubnuoreka [JOK

Tertonepenaye. AauabaTHbIN
MpoIIecC

https://m.edsoo.ru/ff0c5c36



https://interneturok.ru/
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[IepBblil 3aKOH TEPMOAVMHAMUKH U

bu6muoreka [IOK

33
€ro MNpUMEHEHHE K U30IIpoLeccam https://m.edsoo.ru/ffOc5efc
HeobOpatuMocTh MporieccoB B
34 npu (I)) e. Bropoii I3).2111<10H bubmmorexa [JOK
PHPOZE. P https://m.edsoo.ru/ff0c6230
TEPMOIUHAMUKHI
35 [punnun aeiicteus u KI1JT bubmuorexa [IOK
TETJIOBOM MaIlluHbI https://m.edsoo.ru/ff0c600a
36 Huxn Kapno u ero KITJ https://interneturok.ru/
37 IKOTIOTHHCCKHE MPOOICMEI https://interneturok.ru/
TETIOPHEPTEeTUKN
O6o0maromuii ypok
38 «MOJ'IL:K JII;JIl HaS}I]I:I)I/ISI/IKa OcHOBBI bubmmorera LOK
yip ' https://m.edsoo.ru/ff0c6938
TEPMOTUHAMUKI)
KonTponbhas pabora o teme
39 «Monexynsipaas ¢puznuka. OCHOBBI brbmorexa LIOK
yp ' https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMHKI
40 [Tapoobpa3zoBaHue U KOHIEHCAIHS. bu6nmoreka [JOK
Hcnapenue u kunenune https://m.edsoo.ru/ff0c63b6
AOCONIOTHAS U OTHOCHTEIIbHAS
41 BIIQXKHOCTH Bo3AyXa. HachImeHHbINM bubmmorera [JOK
AyXa. B https://m.edso0.ru/ff0c64d8
nap
Teépnoe teno. Kpucramnmueckue u
aMopdHbIe Tena. AHU30TPOIHS
P b P bu6nmoreka [JOK
42 CBOMCTB KpucTaioB. Kuakue

KpucCTaJlibl. COBpeMeHHHC
MaTcpuralibl

https://m.edsoo.ru/ff0c65f0
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IInaBnenune n KpucTallin3anus.

43 VYV nenpHas TEII0TA IIABICHUSA bubmmorexa [JOK
A ’ https://m.edsoo.ru/ff0c6708
Cyb6numarnus
bubmuorexa [IOK
44 VYpaBHEHUE TEILIOBOro Oajianca
p https://m.edsoo.ru/ff0c6820
DnexTpu3aIus Tell. DIeKTPUICCKU
45 3apsia. JIBa BUIa AIEKTPHUUECKUX bubmmorera [IOK
P a P https://m.edsoo.ru/ffOc6bcc
3apsaoB
IIpoBOoAHUKHN, TUIIEKTPUKH H
46 H(I))J'I MIPOBOIHUKHU 3aK(I))H bubmmorexa LOK
YHpOBOA ’ https://m.edsoo.ru/ff0c6bcc
COXpaHEHUs dJCKTPUIECKOTO 3apsiaa
B3aumopeiictBue 3apsiioB. 3aKoH
47 Kynona. To4euHBIN 31€KTPUIECKUN bubmmorexa [OK
y ’ o https://m.edsoo.ru/ff0c6ced
3apsin
Hanpssk€HHOCTB DIIEKTPUYECKOTO
48 nons. [IpuHIMn cynepno3uiuu bu6nuoreka [IOK
JJIEKTPUYECKUX MoJen. JInHumn https://m.edsoo.ru/ff0c6df2
HANPSHKEHHOCTH
Pabota cui snexkTpocTaTHIecKoro
49 noxad. Ilorennuan. Pasnocts bubmmorexa [OK
' ' https://m.edsoo.ru/ff0c6f00
IIOTEHIIAAJIOB
ITpOBOIHUKY U TUIIEKTPUKH B
50 3nlll< OCTaTHYECKOM nonIe bubmmorexa LOK
P ) https://m.edsoo.ru/ff0c7018
JludnexTpudeckast IpOHUIIAEMOCTD
. b K
51 OnexrpoéMkocTts. Konnencatop nomorexa LO

https://m.edsoo.ru/ff0c7126
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52

DIIEKTPOEMKOCTH TIIIOCKOTO
KOHJIeHCcaTopa. DHeprus
3apsKEHHOI0 KOHJEHCAaTopa

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

53

JlaGopaTopHas pabota "N3mepenue
3JIEKTPOEMKOCTH KOHAEHcaTopa"

https://interneturok.ru/

54

[IpuHIIMD AEHCTBUS U IPUMEHEHUE
KOHJIEHCATOPOB, KOMMUPOBAJIBLHOTO
arnmapara, CTpyuHOro npuHTepa.
DJIEKTpOCTaTUYECKAas 3aluTa.
3a3zeMIIeHHe AJIEKTPOPUOOpPOB

https://interneturok.ru/

55

DNEKTpUUECKUN TOK, YCIOBUS €r0
cyuiectBoBaHus. [IoCTOSIHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conpotusnenue. 3akoH Oma aJist
y4acTKa [eTH

https://interneturok.ru/

56

[locnenoBarenpHOE, NapauIEIbHOE,
CMEIIaHHOE COETUHEHUE
npoBoAHKKOB. JlabopaTtopHas pabota
«/3y4ueHne CMEeIaHHOro
COEJIMHEHUS PE3UCTOPOB»

0.5

bubmuorexa [JOK
https://m.edsoo0.ru/ff0c74f0

57

PaboTta 1 MOIITHOCTH AIIEKTPUIECKOTO
ToKa. 3akoH Jlxoyns-JIlenna

but6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3axon OMa 15 1OJIHOM (3aMKHYTOI)
anexTpudeckoy nenu. Koporkoe
3ambIkanue. JlabopaTopHas pabora
«M3mepenne D/IC ncrounnka Toka u
€ro BHYTPEHHETO CONPOTUBIICHUS

0.5

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7ae0

59

DneKTpOoHHas TPOBOJAUMOCTh
TBEPABIX METAJUIOB. 3aBUCUMOCTh

https://m.edsoo.ru/ff0c7ae0
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CONIPOTHUBJIEHUS] METAJIJIOB OT
Temrneparypsl. CBEpXIIPOBOIUMOCTD

DIIEKTPUYECKUI TOK B BAKyyMe.

60 . https://interneturok.ru/
CBoiicTBa 2JIEKTPOHHBIX TyYKOB
[TonmynpoBoIHUKH, UX COOCTBEHHAS U

61 IIPUMECHAsI IPOBOAUMOCTb. bu6nuorexa LIOK
CaoiicTBa p—N-miepexo/a. https://m.edsoo.ru/ff0c84ae
[TomynpoBOTHUKOBBIE IPHUOOPHI
DJIEKTPUYECKUIN TOK B pacTBOpaxX U

62 paciuiaBax 3JIEKTPOJIUTOB. bubnuorexa LIOK
DIEKTPONIUTHYECKAs! JUCCOLIMALIHSL. https://m.edsoo.ru/ff0c82ba
DnexTponaun3
DIIEKTpUYECKUI TOK B ras3ax.

63 CaMOCTOSITeIIbHBIN U bubmuorexa [JOK
HECAMOCTOSTENbHBIA pa3psil. https://m.edsoo.ru/ff0c84ae
Monnus. [nazma
DnexTpuuecKkue mpruOopsl U

64 YCTPOMCTBA M X MTPAKTUYECKOE bu6nmoreka [JOK
npuMeHeHue. [IpaBuna TeXHUKN https://m.edsoo.ru/ff0c86fc
0€301acHOCTH

65 O6006marmuil ypok bubmuoreka [JOK
«DNEeKTPOIMHAMHUKA)» https://m.edsoo.ru/ff0c88be
Kontpoinbhas paboTa 1o reme

66 «Inexrpocratuka. [locTosHHBIN bu6nuoreka [IOK
3JIEKTpUYeCKUi TOK. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3TUYHBIX Cpelax»

67 PesepBHblii ypok. KonTpoiabHas bubnmorexa [JOK

pabota mo Teme "IaeKTpouHaMHKa"

https://m.edsoo.ru/ff0c8c56
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68 Peseprubiil ypok. O6006maronuit 1 bubnmoreka [JOK
ypok o TeMam 10 kracca https://m.edsoo.ru/ff0c8f6c
OBILIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KosanuyecTBo yacos DJIeKTPOHHbIE
[1]
J:/'H Tema ypoka Beero Kontpoabubie | IlpakTuuyeckue IZ/I[:;:QHI/IH :g[;l;l;zf;:fenbﬂme
padoThI padoThI pecypesI
[TocTossHHBIE MATHUTHI U UX

1 B3auMoO/ieiicTBUe. MarHutTHoe ToJie. 1 bubnuorexa [JOK
BekTop MarHuTHOM MHAYKLIHH. https://m.edsoo.ru/ff0c9778
JIMHUM MarHUTHOW UHAYKIIUH
MarauTHO€ 1oJie MPOBOIHHUKA C

5 TokoM. OnbIT Dpcrena. 1 bu6mmoreka [IOK
B3aumopenicTBre npoOBOJIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaboparopHnast pabora «3yuenue

3 MAarHUTHOTO IOJI KaTYIIKH C 1 1 Bubnmorera [IOK

https://m.edsoo.ru/ff0c98fe
TOKOMY
JlelicTBE MAarHUTHOTO IIOJIS Ha
MPOBOJHUK C TOKOM. Cuiia Amriepa.

4 JlabopartopHnast pabota 1 1 bubnmnoreka [JOK
«UccnenoBanue nercTBUS https://m.edsoo.ru/ff0c9ac0
MIOCTOSIHHOTO MarHuTa Ha paMKy ¢
TOKOMY
Jle¥icTBue MarHuTHOTO MOJIS Ha

5 JBUKYLIYIOCS 3apsDKEHHYIO 1 bubnuorexa LIOK
gactuiy. Cuna Jlopenra. Pabora https://m.edsoo.ru/ff0c9df4
cuiel JIopeHna

6 DNEeKTpOMarHuTHask UHAYKIUSA. 1
[ToTok BEKTOpa MarHUTHOM



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
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uaaykuun. DJ]C uHAyKIMu. 3aKoH
3JIEKTPOMArHUTHOW UHIYKITUU
®dapanes

JlaGopaTtopHnas pabota
«HccnenoBanue siBICHUS
ANEKTPOMArHUTHOW WHIYKITHFDY

but6mmoreka [IOK
https://m.edsoo.ru/ff0cal50

NunykTuBHOCTD. SIBIICHHE
camounaykuuu. 3/1C
CaMOMHAYKIIUU. DHEPIusi
MAarHUTHOTO TOJISl KaTYIIKHU €
TOKOM. DJIEKTPOMArHuTHOE MOJIe

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

TexHuueckue yCcTponuCcTBa U UX
IIPUMEHEHHE: TIOCTOSHHBIE
MarHMThl, 3JICKTPOMAarHUTHI,
JNEKTPOABUIAaTENb, YCKOPUTEIH
3JIEMEHTapHBIX YACTHLI,
MHJyKLIHAOHHAs [1eYb

https://interneturok.ru/

10

O6o0maromuii ypok «MarHutHoe
noJje. DJIEKTPOMarHuTHast
HHTYKITUS

but6mmorekxa [IOK
https://m.edsoo.ru/ff0cab82

11

Konrponsnas pabota o teme
«MarnuTHoe more.
DeKTpoMarHuTHAs MHIYKIUS

bubmuorexa [JOK
https://m.edsoo.ru/ff0cad58

12

CB0OOIHBIE MEXAHUYECKUE
koseOaHus. 'apmoHnyeckue
KosnebOaHus. YpaBHEHUE
rapMOHUYECKHUX KOJICOaHUIA.
[IpeBpatienue suepruu

bubnunorexa LIOK
https://m.edsoo.ru/ffOcaf06
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13

JlaGoparopHnast pabota
«HccnenoBanue 3aBUCUMOCTH
neproja Mallblx KoyiebaHuii rpy3a
HA HUTH OT JUTMHBI HUTU U MacChl
rpy3a»

https://interneturok.ru/

14

KonebarenbHblit KOHTYD.
CB0OOOHBIE ANEKTPOMArHUTHBIE
KoJieOaHMs B U/1€ATbHOM
Kosie0aTeIbHOM KOHTYpE.
AHaOrus Mex1y MeXaHHYeCKUMHU
Y DJIEKTPOMAarHUTHBIMA
KOJ1e0aHUAMHU

bubnuorexa [JOK
https://m.edsoo.ru/ff0cb820

15

16

®opmyna ToMcoHna. 3akoH
COXpaHEHHUs SHEPTHH B U/I€AJIbHOM
KoJieOaTeThbHOM KOHTYPE

[IpencraBnenue o 3aTyxXaroIUX
KosnebOaHusx. BeiHyKIeHHBIC
MeXaHHuYeCKHe KojaeOaHusl.
Pe3onanc. BeinyxneHHbie
AJIEKTPOMATrHUTHBIE KOJICOAHMS

but6mmoreka [IOK
https://m.edsoo.ru/ffOcb9c4

bubmuorexa [JOK
https://m.edsoo.ru/ffOcbb86

17

IlepeMeHHBIN TOK.
CuHyconganbHbIi IepeMEHHBIN
TOK. MOIIIHOCTh MEPEMEHHOTO
TOKa. AMIUTUTYHOE U
JEHCTBYIOIIEE 3HAYEHHUE CHUJIIbI TOKA
U HaNpsKEHUS

bubnunorexa [IOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [IpousBoactso,
nepeaava u noTpedaeHue
AIEKTPUYECKON SHEPTUU

https://interneturok.ru/



https://interneturok.ru/
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Y CTpoHCTBO U MPAKTHYECKOE
IIPUMEHEHHE JJIEKTPUIECKOTO

but6mmoreka [IOK

19 3BOHKA, F€HEPATOPa EPEMEHHOTO https://m.edsoo.ru/ff0cc324
TOKa, JTUHUH 3JIeKTpornepeaad
DKOJIOTUYECKUE PUCKHU TIPU
MIPOM3BOICTBE AJICKTPOIHEPTUH.

20 Kynberypa ucnonszoBanus https://interneturok.ru/
3JIEKTPOIHEPTUU B TOBCEIHEBHOM
KU3HU
MexaHndeckue BOJIHBI, YCIOBHS

acripoctpanenus. [lepuon.
21 IéKopIZ)CprpacHpOCTpa}zIeHI/m u bubmorexa LIOK
https://m.edsoo.ru/ffOcca54

JuiiHa BoJiHbL. [lonepeunsie u
MIPOJI0JIbHBIE BOJHBI

29 3ByK. CKOpOCTH 3BYyKa. [ pOMKOCTh bu6mmoteka [JOK
3ByKa. Beicota ToHa. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
DNIEeKTPOMArHUTHBIE BOJIHBI, UX

23 cBoiicTBa U ckopocTh. [lIkana Bubmmorera [IOK

https://m.edsoo.ru/ffOccfe0

3JEKTPOMArHUTHBIX BOJIH
[IpuHIUIIBEI pagUOCBS3U U

24 TeJieBUAcHUs. Pa3Butue cpencTs https://interneturok.ru/
cBa3u. Paguonokanus

o5 KonTponbhas pabora «Konebanus bubnnoreka [IOK
Y BOJIHBID» https://m.edsoo.ru/ffOcc6f8
[IpssMONMHENHOE pacIPOCTPAHEHHE

26 CBETa B OJHOPOJHOM CpeLeE. bubnuotexa [JOK

Todeunslil ICTOYHUK cBeTa. JIyu
cBeTa

https://m.edsoo.ru/ff0cd350
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OTtpaxkeHne cBeTa. 3aKOHBI

27 oTpaxkeHus ceera. [loctpoenue Bubnrorexa [IOK
p L P https://m.edsoo.ru/ff0cd4e0
M300paKeHUI B IJIOCKOM 3epKalie
[Ipenomnenue cera. [lonHoe
)8 BHYTpPEHHEE OTpaKEHUE. bubmuorexa HOK
[IpenenbHbIN yToa NOIHOTO https://m.edsoo.ru/ffocd7{6
BHYTPEHHETO OTPAKCHHUS
29 JlabopaTopnas paborta «M3mepeHune bubnuoreka [IOK
MOKAa3aTes MPEIIOMIICHUS CTEKIA» https://m.edsoo.ru/ff0cd67a
JIunzel. [loctpoenue n3odpakeHuit
30 B rH3e. DopMyITa TOHKOU JTMH3BI bubmmorera [JOK
- OpMY ' https://m.edsoo.ru/ffOcddle
YBenuueHue JIUH3bI
JlaGopaTtopHnast pabota
31 «HccnenoBanue cBOMCTB https://interneturok.ru/
M300paKeHUM B JIMH3AX)
Hucnepcus cBera. CioxxHbIN
39 coctaB Oenoro cBeta. L[Ber.
JlaGopaTtopHnast pabota
«Habmonenne aucnepcuu CBeTay
HNurepdepenuns ceera.
33 Tndy pa(iu?/m cBeTa bu6nunorexa [IOK
P T https://m.edsoo.ru/ff0ced22
JudpakonHas pemeTka
34 [TonepedHOCTh CBETOBBIX BOJIH. bubnmnoreka [JOK
[Tonspuszanus ceeta https://m.edsoo.ru/ffOcf02e
Onrtuyeckue npudOpsI U
35 YCTPOMCTBA M YCIIOBHS UX

0€301macHOTO MPUMEHEHUS
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FpaHI/IHBI HpI/IMeHI/IMOCTI/I
KJIACCUYECKOU MEXaHUKHU.

but6mmoreka [IOK

36
ITocTynatel cienuanbHOU TEOPUU https://m.edsoo.ru/ff0cf862
OTHOCHUTENLHOCTHU
OTHOCHUTENBHOCTh

37 OIHOBPEMEHHOCTH. 3aMeJIEHUE bubnmorexa LOK

P ) https://m.edsoo.ru/ffOcfa42
BPEMEHH U COKPAIIEHUE JITTUHBI
DHeprus U UMIYIbC

38 penasTUBUCTCKOM yacTuupl. CBA3b bu6mmoreka [JOK
MACCHhI C SHEPTrUE U UMITYJIbCOM. https://m.edsoo.ru/ffOcfc68
DHeprus MoKos
Konrponsnas padora «OnTHka.

39 OCHOBBI CTICTIHATPHON TEOPHUH Bubmmorera [IOK

B P https://m.edso0.ru/ffOcf6T0
OTHOCHUTEIIHOCTH»

40 ®otonsl. Popmyna Ilnanka. bu6mmoteka [IOK
DHeprus ¥ UMNyJIsC GOTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCIIETIOBAHUE Eub 10K

noInoTeKa

41 otoadekra. OnbiTel A. T'.
¢ b https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbl porordpdexra. YpaBHeHUE

42 3171HmTe1(7iI)Ha n(ls)Iq)(pOToa(b(geKTa bubamorera LIOK

a ’ https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuma» porodddexra
Hasnenne cpera. OnbiTel 11. H.
43 JlebGeneBa. XuMmuuyeckoe NeHCTBUE bubnmorexa LOK
' https://m.edsoo.ru/ff0d04a6
cBeTa
44 TexHuueckue ycTpocTBa u Bubnmoteka LIOK

MIPaKTUYECKOE IPUMEHEHHE:!

https://m.edsoo.ru/ff0d0302
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(dhoTosmeMeHT, (HOTOIATUHK,
COJIHEYHast OaTapesi, CBETOUO

Pemenue 3ama4d mo Teme

but6mmorexa [IOK

45 «DNeMEeHThI KBAHTOBOM ONTUKI https://m.edsoo.ru/ff0d0302
Mopens atoma TomcoHa. OTBITE

46 Pesepdopna o paccestauro o- bu6mmoreka [JOK
yactull. [Lmanerapnas moeins https://m.edsoo.ru/ff0d091a
aToma

but6mmoreka [IOK

47 Hocrynatst bopa https://m.edsoo.ru/ff0dOafa
N3nydenue u norioumeHue

48 (OTOHOB MpH Mepexojie aToma ¢ bu6nuorexa LIOK
OJIHOTO YPOBHS SHEPIUU Ha JPYTOH. https://m.edsoo.ru/ff0dOafa
Bunel cektpos
BostHOBBIE CBOCTBA YAaCTHL.

Bounsl ne bporis.
49 KopnyckynsipHo-BoIHOBOM bubmmorexa LOK
https://m.edsoo.ru/ff0d0ca8
nyanusM. CIIOHTaHHOE U
BBIHYKJICHHOE U3ITy4YECHHE
OTKpBITHE PAIMOAKTUBHOCTH.

50 Omnbitel Pe3epdopaa mo bubnuorexa [JOK
OTPEJICIICHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
PaauOaKTUBHOIO U3ITYyUYEHUS
CgoiictBa anbda-, 6era-, raMma-

51 u3nydeHus. BausHue bubnuorexa LIOK
PaauOAKTUBHOCTH HA KUBBIE https://m.edsoo.ru/ff0d0302
OpraHU3MBbI

59 OTKpBITHE IPOTOHA U HEUTPOHA. bubnmoreka [JOK

N3otombl. Anbda-pacma.

https://m.edsoo.ru/ff0d1162
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DIIEKTPOHHBIN U MO3UTPOHHBIN
Oera-pacman. ['aMMa-u3ydeHue

53

DHeprusi CBA3U HYKJIOHOB B sJIpe.
SnepHblie peakuuu. SaepHbii
peaktop. [IpoGiemsr,
MEPCIEKTUBBI, SKOJIOTHYECKUE
ACIIEKTHI S ICPHOU DHEPIeTUKHU

but6mmoreka [IOK
https://m.edsoo.ru/ff0d1356

54

DJIeMEHTapHbIE YaCTHULIBI.
OTKpbITHE TO3UTPOHA. MEeTO b1
HaOJIIOJICHUS U PETUCTPAIIUU
aJeMeHTapHbIX YacTull. Kpyrusii
ctoil «DyHIaMEeHTaIbHbIE
B3aUMOJIeCTBUS. ENMHCTBO
(bu3MUECKON KapTUHBI MUPaY

but6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

Bup 38é3nnoro nebda. Co3sesnus,
SIPKUE 3BE3/bI, INIAHETHI, UX
BuauMoe asmxenne. CotHeyHast
cucrema

but6mmoreka [IOK
https://m.edso00.ru/ff0d0302

56

Comnurte. ComHeuHast akTUBHOCTD.
NcTtounuk sHeprun ConHIa U 3BE3]

bubnunorexa [IOK
https://m.edsoo.ru/ff0d0302

57

3BE3bI, MX OCHOBHBIE
XapaKTEPUCTUKH. 3BE3/IbI TITaBHOM
MoclieIoBaTeIbHOCTU. BHYTpeHHee
cTtpoenue 38€31. CoBpeMeHHbIE
MPEACTABICHUS O MPOUCXOKICHUN
u sBotonuu CosHIa U 3BE311

bubnunorexa [IOK
https://m.edsoo.ru/ff0d0302

58

Mineunsbiit [lyTe — Hamma
TI'anaxtuka. Ilonoxkenune n
nemkenne Connna B [anakTuke.

but6mmorexa [IOK
https://m.edsoo.ru/ff0d0302
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[NamakTukn. YEpHbIE ABIPHI B A1pax
raJaKkTUK

Bcenennas. PazOeranue rajakTuk.
Teopus bonbmioro B3pbiBa.

bubnunorexa [IOK
https://m.edsoo.ru/ff0d0302

59
PennkroBoe uznydeHue.
MeraraiakTrka
60 Hepemenusie mpoOieMbl bubnuorexa HOK
aCTPOHOMUU https://m.edso0.ru/ff0d0302
61 KoHnTtponbHas paboTa «JIeMEHTHI bubnuorexa [JOK
aCTPOHOMHUU U acTPOPHUIUKID https://m.edsoo.ru/ff0d0302
O6o6maromuii ypok. Pons pusuku bu6mmoreka [JOK
Y aCTPOHOMHH B DKOHOMHYECKOU, https://m.edsoo.ru/ff0d0302
62 TEXHOJIOTMYECKOH, COLMAIbLHON U
3THYECKOH cdepax AeaTeTbHOCTH
YeJI0BeKa
O606mmarmuii ypok. Pois u Mecto bubnmnoreka [JOK
(U3HUKN 1 aCTPOHOMHUH B https://m.edsoo.ru/ff0d0302
63 COBPEMEHHOMN HAyYHOU KapTHUHE
MUpa
O6006mmaromuii ypok. Ponb bubnmoreka [JOK
64 ¢bu3nuecKkoit Teopuu B https://m.edso0.ru/ff0d0302
(hopMUPOBaHUHU TIPE/ICTABICHUI O
¢buznyeckoil KapTuHe MUpa
O6o0matomuii ypok. Mecto bubnuotexa [JOK
(u3nUecKoi KapTUHBI MUpPA B https://m.edsoo0.ru/ff0d0302
65 00111eM Py COBPEMEHHBIX

€CTECTBEHHO-HAYUHBIX
MPEJCTABICHUN O IPUPOJIE



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d0302

66 PesepBHbIil ypok. MarauutHoe mnoue. 1 bu6muoreka [IOK
DneKTpoMarHuTHast MHAYKIUS https://m.edsoo.ru/ff0d0302
PesepBubiit ypok. OnTrka. OCHOBBI bubnmnoreka [JOK

67 CIIeNUaJIbHON TeOpUHr 1 https://m.edsoo.ru/ff0d0302
OTHOCHUTEILHOCTHU
Pesepnsiii ypok. KBanrosas

68 ¢u3nka. DIeMeHTbl aCTPOHOMUH U 1 bubsmorexa LHOK

' https://m.edsoo.ru/ff0d1784
acTpou3uku
OBILIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d1784




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» ®usuka, 10 kmace/ Msikumes I'.4., Byxosues b.b., Corckuit H.H. ox
penakiueit [TapdpentreBoit H.A., AkninonepHoe o61iecTBo «31aTenbcTBo
«ITpocBenieHue»

» ®usuka, 11 kmacc/ benara B.B., JlomauenkoB U.A., [Tane6parues 0. A.,

AxmmmonepHoe obmiectBo «M3aarenscTBo «lIpocBemenne»

METOANYECKHUE MATEPUAJIbBI JJISA YUUTEJIA
1.JIeMOHCTPAITMOHHBIN YKCIIEPUMEHT N0 GU3UKE B CTAPIIMX KIACCAX CPEIHEM
mkonbl. ABT. bypos B.A. u np. Uacts 1. Mexanuka. Termiora. Ilocooue ans
yuntens. «lIpocsemenuey», 1967t

2.®usuka. KoHTPOIpHBIE PA00TH B HOBOM dopmare. 10 kmacc. Ast. ['0q0Ba
N.B. KouTponbsHbie padoTs! B Buae TECTOB. «HTEmNnexT-1{enTpy», Mocksa, 2011
3.MaTerpupoBannbie ypoku usuku. 7-11 knaccel. Aet. ['opnosa U.B.
OCHOBHBIE TEMBI CPEIHEIN U CTAPIIEH MIKOJbI, UTPOBBIE YPOKU, TBOPUECKHE
3amanus. «Baxo», Mocksa, 2009

4.He ypoxom equnabiM. Pa3zButue nnrepeca k ¢pusuke. Ast. Jlanuna 1.4.

Metouka u TEXHOIOrusl BHEKJIACCHBIX MEPONPusTuid. «IIpoCBemEeHEY,

Mocksa, 1991



MNP POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HMHTEPHET

1. https://interneturok.ru/
2.https://externat.foxford.ru/demo?utm_source=yandex utm_medium=cpc
utm_campaign=gen_ext_all _demodostup-smart-fid utm_content=13835028276
utm_term= placement=none network=search yclid=3813279384053219327
3.https://school.infourok.ru/videouroki?predmet=fizika klass=10_klass

ysclid=Im7dh416ez571170378






