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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢usnuke 06a30BOr0 YpOBHS Ha YpPOBHE CPEIHETO OOIIETOo
oOpa3oBaHus pa3padOTaHa Ha OCHOBE IOJOKEHUA U TpeOOBaHUM K pe3yibTaTam
OCBOCHHSI OCHOBHOH 00pa3oBaTeIbHOM Mporpammel, npeactaBieHHbix B OI'OC
COO, a Ttaxxke ¢ yu€roM (enepaibHO paboyell MporpaMMbl BOCHUTAHUS U
KOHIIEMINK TpenofaBaHus ydeOHoro npeamera «Dusmka» B 00pa3zoBaTeIbHBIX
Opra"u3anusax Poccuiickon Denepanuy, peanu3yommux OCHOBHBIE
o0pazoBarenbHbIe MPOTPAMMBI.

Copepxanue mnporpammbl 1o (u3MKe HampaBieHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAY4YHOI KapTUHBI Mupa oOyyvaroniuxcs 10—11 knacco npu 00yueHun
ux ¢u3rKe Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-/IEATEIbHOCTHOIO MOJAX0/a.
[Tporpamma no ¢usuke coorpeTcTByeT TpedboBanusiM GI'OC COO k mIaHupyeMbIM
JUYHOCTHBIM, MPEIMETHBIM M METANPEIMETHBIM pe3yJbTaTaM OOy4EeHHsI, a TAKKe
YUUTHIBAET HEOOXOAWMOCTh peaIM3alil MEXIIPEAMETHBIX CBA3€Hl (U3MKH C
€CTECTBEHHO-HAYyUHbIMU Y4eOHBIMU IIpeAMeTaMu. B Hell onpenesnsitoTcsi OCHOBHbBIE
eI u3ydeHus: GU3MKU Ha YPOBHE CPEHET0 00111ero 00pa3oBaHus, IIaHUPYEMbIe
pe3ysbTaThl  OCBOGHMSI Kypca (U3MKH: JMYHOCTHBIC, METalpeIMETHBIE,
npeaMeTHbie (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gu3rke BKIIOYAET:

e IUIAHUPYEMBbIE PE3YJIBTATHl OCBOCHHS Kypca GU3NKU Ha 6a30BOM YpOBHE, B

TOM YHCJIE IPEAMETHBIE PE3YJIBTATHI 110 F0J1aM 00YUYEHUS;

e cojepkaHue yueOHoro npeamera « Pu3nkay 1o rojgaM o0y4eHus.

du3nka Kak Hayka o HauOoisiee OOLIMX 3aKOHAX MPHUPOJbI, BHICTYMAas B
KauecTBe y4eOHOro mpeaMeTa B IIKOJEe, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHUI 00 okpyxarorieM mMupe. [IIkompHbIN Kypc GU3UKHA — CUCTEMOOOPa3yIOIIHIA
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, OCKOJIbKY (PU3NUECKHE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB U SIBJICHUN, H3y4aeMbIX XHUMHEH, OHOJOTHEH,
dbu3nyeckoir reorpadueir wm actpoHomueid. Mcmonb3oBaHWE W aKTHMBHOE
npUMeHeHHe (U3NYECKUX 3HAHWM  OmpeneNsieT Xapakrep ©  pa3BHUTHE
Pa3HOOOPa3HBIX TEXHOJIOTHM B chepe SHEPTETUKH, TPAHCIIOPTA, OCBOEHHUS KOCMOCA,
MOJIyYeHHUS] HOBBIX MATEPHAJIOB C 3aJlaHHBIMU CBOMCTBaMU U Apyrux. M3yuenue
(U3KMK1 BHOCUT OCHOBHOM BKJIaJl B YOpMHUpPOBaHNE €CTECTBEHHO-HAYUYHON KapTHUHBI
MHUpa oO0yyarommxcs, B (OPMHUPOBAHHUE YMEHUN MPUMEHSITh HAYYHBIH METOJ
MO3HAHUS MPU BHIMOJHEHUU UMHU YYE€OHBIX UCCIEAOBAHUM.

B ocHOBY Kypca pu3uKu JU1sl ypOBHS CpEIHEr0 00IIero 00pa30BaHMs MOJIOKEH
PAI UAEH, KOTOPbIE MOKHO pacCMaTpHUBaTh KaK MPUHLHUIIBI €70 IOCTPOEHHUS.



Hoes yenocmuocmu. B COOTBETCTBUU C HEM KypcC SBISIETCA JIOTMYECKU
3aBEPUIEHHBIM, OH COJICPKUT MaTepual U3 BCeX pa3fiesoB (GU3UKH, BKIIOUAET 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
nouie.

Hoes eymanumapuzayuu. E€ peanuzanusi NpeanosiaracT HCIOIb30BAHKE
TYMaHUTAPHOTO TOTEHIMANa (PU3NYECKON HAyKH, OCMBICICHHE CBS3H Pa3BUTHUS
(bU3UKH C pa3BUTHEM OOIIECTBA, & TAKXKE C MUPOBO33PEHYECKUMU, HPABCTBEHHBIMU
U DKOJIOTHYECKUMU MTpoOIeMaMu.

Hoes npuxnaonoti nanpasnennocmu. Kypce GpU3uKu rnmpemnonaraet 3HakoMCTBO
C MHAPOKUM KPYTOM TEXHHUYECKHX U TEXHOJIOTHYECKUX MPUIIOKECHUNU WU3YUECHHBIX
TEOPUH U 3aKOHOB.

Hoes oxonocuzayuu peanuszyercsi TOCPEICTBOM BBEICHHUS DIIEMEHTOB
collepKaHUs, TOCBSIIEHHBIX OSKOJOTUYECKUM IMpoOjeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a TakXe 00CYXICHUs
po0JieM pallMOHATILHOTO MPUPOONOIb30BAHUS M DKOJIOTHYECKOM 0€301MacHOCTH.

CrepHEBBIMU dJIEMEHTaMU Kypca (PU3UMKH Ha ypOBHE CpEIHEro OOIIero
oOpazoBanus sBIAIOTCS (pusmyeckue teopuu (HOpMHpPOBaHUE MPECTABICHUN O
CTPYKTYpe MOCTpOeHUsI GU3NUECKON TEOPUH, poiau (yHIaMEHTAIbHBIX 3aKOHOB U
MPUHIIUIIOB B COBPEMEHHBIX MTPEJICTABIICHUSIX O IPUPO/IE, FPaHUIIaX MPUMEHUMOCTH
TEOPUH, JJIsl ONUCAHUSI €CTECTBEHHO-HAYUYHBIX SBJICHUHN U MPOLIECCOB).

CHuCTeMHO-IeATeTbHOCTHBIN TIOAXO0MI B Kypce (DU3UKU pean3yeTcsl MPexe
BCEr0 3a CUET OpraHU3allud SKCHEPUMEHTAIbHOW JAESTEIbHOCTH OOYyYarOUIUXCH.
Jlns1 6a30BOr0 ypoBHS Kypca GU3UKHA — 3TO UCIIOJIB30BaHUE CUCTEMbI (DPOHTATIBHBIX
KPaTKOBPEMEHHBIX SKCIIEPUMEHTOB U JIA0OPATOPHBIX pabOT, KOTOPHIE B MPOTpaMMe
no (u3uke OOBEIWHEHBI B OOIMMN CIUCOK YUYEHHYECKUX MPAKTHYECKUX pabdoT.
Brigenenre B yKa3aHHOM IIepedHe JabopaTOpHBIX padOT, MPOBOAMMBIX s
KOHTPOJISL U OLIEHKH, OCYUIECTBIISIETCS] YYaCTHUKaMHU 00pa30oBaTeIbLHOrO Mpolecca
UCXOJI1 U3 OCOOCHHOCTEW IUIAHWPOBAHUS W OCHalleHus kaOuHera ¢usuku. [Ipu
ATOM O0O0ECTeYMBAETCS OBJAJEHUE OOYYaIOMUMHUCS YMEHUSMH IPOBOJUTH
KOCBEHHBIE HM3MEPEHMS, HMCCJICJIOBAHUS 3aBUCUMOCTEH (DU3NUYECKUX BEJIMYUH U
MIOCTAaHOBKY OIIBITOB 110 TPOBEPKE MPE/IOKEHHBIX TUITIOTE3.

Bonbiioe BHUMaHuE yIeIs€TCS PEIICHUIO pACYETHBIX M KAYECTBEHHBIX 3a/1a4.
[Ipu 3TOM 1 pacu€THBIX 3a/1a4 MPUOPUTETOM SIBISIOTCS 3a/1a4d C SIBHO 3aJIaHHOU
bu3uYeCcKo MOJIENIbIO, TIO3BOJIAIONIME MPUMEHSTh M3YYCHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KakK M3 OJHOr0 paszfieia Kypca, TaKk U HUHTETrpUpys 3HaHUS U3
Pa3HbBIX pa3ienoB. J[7s KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SIBJISIOTCS 3a/IaHUS Ha



OoOBsICHEHHE TpPOTEeKaHUs (U3NYECKUX SIBICHUM W TMPOIECCOB B OKPY KaIOUIeH
KU3HH, TpeOyromue BbpIOOpa (U3MYECKOM MOAENH MJIA CUTyallud MPaKTHKO-
OpPUEHTHPOBAHHOTO XapaKTepa.

B cootserctBuu ¢ tpedoBanusiMu GI'OC COO k maTepraIbHO-TEXHUYECKOMY
oOecrnieyeHn0 y4eOHOro mporuecca 0a30Bblii ypoBeHb Kypca (PU3MKKM Ha ypOBHE
cpenHero ooO1ero oOpa3oBaHMs JOJKEH M3y4daThbCsl B YCIOBUAX MPEIMETHOTO
KaOuHeTa (PU3MKU WIM B YCIOBUSAX HHTETPUPOBAHHOIO KaOWHETa MpPEeIMETOB
€CTECTBEHHO-HAYyYHOTO IHKJIa. B kabuHere (Pu3uku JOMKHO OBITH HEOOXOIUMOE
nabopaTtopHoe 00OpyIOBaHHE [JIsl BBINOJHEHUS YKa3aHHBIX B IPOTpPaMMe II0
(du3KKe yUYeHUUECKUX MPAKTUYECKUX padOT U IEMOHCTPAIIMOHHOE 000PYJOBaHUE.

JIeMOHCTpallMOHHOE  000pyJ0oBaHHE (POPMHUPYETCSI B  COOTBETCTBHM 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.

JIaGopatopHoe 000pyAOBaHUE JUISI YUYEHHYECKUX MPAKTUYECKUX pPaldOT
(dopMupyeTcss B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECIIEUMBAETCS B pacCyETe
OJIHOTO KOMIUIEKTa Ha JAByX oOydarommxcs. TeMaThyeckue KOMILIEKTbI
1a00paTopHOro O0OOPYAOBAHUS JIOJKHBI OBITh IOCTPOEHBI Ha 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 HUHTEpeca M CTPEMJICHHS OOYYalOIIMXCS K HaydHOMY
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 (opmMupoBaHHE HAYYHOIO MUPOBO33PEHUS KaK pe3yJIbTaTa U3y4eHUs: 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 HayK, TEXHUKU U TEXHOJOTUH.

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, BKJIIOYAs MEXAHHKY, MOJIEKYJISpHYIO (U3HKY,
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 CHOCOOOB pEIICHUS pPa3IUYHBIX 3a7a4 C SBHO 3aJIaHHOMN
¢uznueckoil Monenblo, 3anay, MOJApa3yMEBAIOIIUX CaMOCTOSTEIbHOE
co3gaHue GU3NUEeCKO MOJENH, aJIeKBATHON yCIOBUSIM 3a/1a4uH;

e TMOHMMaHHUE (U3MYECKUX OCHOB M NPHUHIMIOB JIEUCTBUS TEXHUUYECKUX
YCTPOMCTB M TEXHOJOTMYECKUX MPOLIECCOB, UX BIMSIHUSA HA OKPYKAIOLIYIO
cpeny;

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

e CO3JaHUE YCIOBUU JUISA PAa3BUTHsS YMEHHUM MPOEKTHO-HCCIIEN0BATEIBCKOM,
TBOPYECKOU JIESTEIBHOCTH.

Ha wusydenne ¢usuku (06a30BbIi ypOBEHb) Ha YpPOBHE CPEIHEro OOIIEro
obpazoBanus otBoguTcs 136 vacos: B 10 kiracce — 68 vacoB (2 yaca B HEJIEIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIEIIIO).

[Ipennaraemplii B mporpamMme Mo (U3MKE NEpeueHb JabopaTOpPHBIX 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.
®u3znuecKkre 3aKOHbl U TeOpUH. ['paHHIIBl TPUMEHUMOCTH (DPU3UUYECKUX 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
3aBUCUMOCTH  KOOpPJIMHAT, CKOPOCTH, YCKOPE€HHUs, MNyTH U TMEpeMEIICHUs
MaTepuaIbHOW TOUYKH OT BPEMEHHU.

CBobOosiHOE TIajieHne. Y CKOpeHue CBOOOHOTO MaIeHuS.

Kpuonuneiinoe npmxeHue. J[prkeHrue MaTepraibHON TOYKHU MO OKPYKHOCTH
C TOCTOSIHHOM MO MOJYJIIO CKOPOCTBIO. YTJOBasi CKOPOCTh, JIMHEHHAs CKOPOCTb.
[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
JBHKEHUS.

[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 ABUKEHUU 1O OKPYKHOCTH.

Yuenuueckuii sxkcnepumenm, 1abopamoptule pabomuwl

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

HccnenoBanue COOTHOLICHUST MEXAY IyTAMHU, MPOWICHHBIMUA 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

[Ipuaumn  otHOocurensbHOcTH  ['anmunes. lIlepBeiii  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 TaroreHus. Cuia Tskectn. IlepBas kocMmuueckas
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 conmpoTUBIICHUA IPU ABUKEHUU TEJIA B AKUJKOCTH WJIU 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.

CpaBHEHUE CUIT TPEHUS MOKOSI, 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
KMHETUYECKOW SHEPTUU.

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

[loTenuuanbHple ¥ HENOTEHUHalbHble  cuiibl.  CBsi3b  pabOThI
HEMOTEHIHAIBHBIX CHJI C ©3BMEHEHUEM MEXAHUYECKOW SHEPTUH CUCTEMBI TEN. 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 mOTEeHIMATBHON YHEPTUN B KHHETHYECKYIO U 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. Ocrogbl MONEKYNAPHO-KUHEMUYUECKOU mMeopuu

OCHOBHBIE TTOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKOU TEOPUH U UX OMNBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. Juddysus. Xapaktep IBUKEHUS WU
B3aMMOJICHCTBUSL YacTHUIl BellecTBa. MoJiend CTPOEHUs Ta30B, XKUIAKOCTEH U
TBEPIBIX TEJI U 00BICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojelneld. Macca u
pa3Mepbl MoJiekyil. KonnuectBo BemiecTBa. [locTosiHHas ABoraapo.

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



Mopgens  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, JOKA3bIBAIOIIME JMCKPETHOE CTPOCHUE BellecTBa, (QoTorpaduu
MOJIEKYJ OPraHUYECKUX COCIUHEHUM.

OneiThl 10 AU Py3UH KUAKOCTEN U Ta30B.

Mogens 6pOyHOBCKOTO ABUKEHHUS.

Mogaens onbita LlITepha.

OnblIThI, JIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aUMOJICHCTBUA.

Mogens, WUTIOCTpUpPYIOIIas IPUPOY AaBIEHHUS 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 KOMHATHI, IABJICHUS U TEMIIEpaTyphl BO3[yXa B HEH.

Uccnenoanne 3aBUCUMOCTH MEXIy TapaMeTpaMu COCTOSIHHS Pa3pEKEHHOTO
rasa.

Tema 2. Ocnoebl mepmoouHamuKku

TepmoanHaMuueckasi cucrema. BHYTpeHHssI SHEpPrusi TEpMOAMHAMUYECKOM
CUCTEMBI U cIocOOBI e€ m3MeHeHus. KommuecTBo TemtoTel U pabota. BHyTpeHHsIs
SHEpPrusi  OJHOATOMHOTO  HJeallbHOro  Tra3a. Buasl  Temonepenayu:
TEIUIONPOBOJAHOCTb, KOHBEKIIUS, U3IyUYCHHUE. Y IeJbHAS TEIUIOEMKOCTh BEILIECTBA.
KonnuecTBo TEMIOTHI IpH TEMIIONEPEIAYE.

[Tonstue 00 aamabatHOM mpormecce. [lepBwIid 3aKOH TEPMOJIUHAMHKHU.
[IpumeHnenue mepBoro 3akoHa TEPMOJMHAMUKH K u3ompolieccaMm. ['paduueckas
UHTEpHpeTaus padoThl rasa.

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

TeruioBple  mamuHbl.  [IpUHIUNBI ~ JEWCTBHS  TEIUIOBBIX  MAlIHH.
[IpeoOpa3zoBanusi sHEepruM B TEIUIOBBIX MamimHax. KoadduimeHt mnone3Horo
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

N3menenne BHYTpEHHEN 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 a1MabaTHOMY PACIIMPEHUIO BO3AyXa (OTBIT C BO3AYIITHBIM OTHUBOM).

Mogenu napoBoil TypOUHBI, IBUTATEIN BHYTPEHHETO CTOPAHUs, PEAKTUBHOTO
JIBUTATEJIS.

Vuenuueckuii sxkcnepumenm, 1abopamoptule pabomuol

N3mepenune yaenpHON TENI0EMKOCTH.

Tema 3. Azpecammnibie cocmoanus eeuecmea. Dazoevie nepexoovl

[TapoobOpa3oBanue u koHaeHcalusa. Vcnapenue u kumneHue. AOCOMIOTHAS U
OTHOCHUTENbHAsA BJIAXHOCTh BO3AyXa. HacellleHHBI nap. YAenbHas TEIIoTa
napooOpa3oBaHusl. 3aBUCIMOCTh TEMITEPATyPbl KATICHUSI OT JTaBJICHHUS.

TBépnoe Teno. Kpucramnmmueckue u amopdHbie Tena. AHU30TPONHS CBOWCTB
kpuctamuioB. Kunkue kpucramibl. CoBpeMeHHble Marepuanbl. [lnaBinenue u
KpucTayumsanus. Y aeibHas Tersiora rmiaasiaeHus. Cyonumanms.

YpaBHEHHUE TEIIIOBOTO OajaHca.

TexHuyeckue YyCTpPOCTBA W MPAKTUUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTUHU MOJYYCHHUS COBPEMEHHBIX MaTepHajoB, B
TOM YHUCJIE HAHOMAaTepUaaoB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACHIIIEHHBIX MAPOB.

Kunenue npu noHU>KEHHOM J1aBJICHUU.

Cnioco6bl u3MEpeHUst BIaKHOCTH.

HaOnronenue HarpeBaHusl U MIIABJICHUSI KPUCTAIUIMYECKOTO BEILIECTBRA.

JleMoHCTpanusi KpuCTaJlIoB.

Vuenuueckuii sxkcnepumenm, 1abopamoptule pabomuol

N3MepeHne OTHOCUTENbHON BIAXKHOCTH BO3yXa.

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€HHOCT  amekTpudeckoro moiisd.  [IpuHnun



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.
DHeprusi 3apsHKEHHOr0 KOHEHCaTopa.

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

Jlemoncmpayuu

Y CTpOUCTBO M MPUHIKUI IEUCTBUS SIEKTPOMETPA.

B3anmoneiicTBre HA3IEKTPU30BAHHBIX TEI.

DIIEKTPUYECKOE T0JIE 3aPSIKEHHBIX TE.

[IpoBOOHUKY B 3JEKTPOCTATUYECKOM IOJIE.

DIIEKTPOCTAaTUYECKAS 3aLIUTA.

JIMBAEKTPUKH B 3JIEKTPOCTATUYECKOM MOJIE.

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. Ilocmoannwtit 31ekmpuueckuii mok. Toku é paznuunvix cpeoax

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

Hanpsixenune. 3akon OMa 171 yyacTka L.

DJIEKTPUYECKOE COMPOTUBIICHHE. YIEIbHOE COINPOTUBICHUE BEILIECTBA.
[TocnenoBarenbHOE, apalieIbHOE, CMEIIIAHHOE COCTMHEHUE TPOBOHUKOB.

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

DJIEKTPOJIBUKYILAsl CUJa U 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. CBOKCTBA AIEKTPOHHBIX ITYYKOB.

[TonynpoBoHUKHU. CoOcTBeHHas u npuUMecHast MPOBOAUMOCTh
noJynpoBOoJHUKOB. CBOMCTBA p—n-niepexona. [lonynpoBoAHUKOBBIE TPHUOOPHI.

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



DJIeKTpUYEeCKUil TOK B razax. CaMOCTOSTEIbHBIM M HECAMOCTOSTEIbHBIN
paspsaa. Momnus. [1nasma.

TexHH4eckrue YCTpPOWCTBA W MPAKTUUECKOE NPUMEHEHHUE: AaMIIEpMETD,
BOJILTMETP, PEOCTaT, HCTOYHUKUA TOKa, OJJEKTpOHArpeBaTelbHbIe MPUOOPHI,
ANIEKTPOOCBETUTEIBHBIE TTPUOOPHI, TEPMOMETP COMPOTUBIICHHUS, BAKYYMHBIN JAHO/I,
TEPMUCTOPBI U (OTOPE3UCTOPHI, TOITYIIPOBOJHUKOBBIN AUO/I, TAIbBAHUKA.

Jlemoncmpayuu

N3mepenune cuibl TOKa U HAPSIKEHUS.

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

CmemaHHOe COeTMHEHUE TPOBOJHUKOB.

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

3aBHCUMOCTh COITPOTUBIICHUS METAJIIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB IEKTPOIUTOB.

HckpoBoil pa3psa 1 TpOBOAUMOCTh BO3/1yXa.

OIHOCTOPOHHSSA MPOBOJAUMOCTD THO/IA.

Yuenuueckuii sxkcnepumenm, 1abopamoptule pabomuwl

N3ydeHune cMEmaHHOro COeIMHEHUS! PE3UCTOPOB.

N3mepenne aneKTpOoABUKYIIEN CUIbI MCTOYHHUKA TOKA U €r0 BHYTPEHHETO
COIPOTHUBJIEHUS.

Habmonenue anexrposusa.

MeknpeaMeTHbIe CBSA3H

Nzyuenue xypca ¢usuku 6a3oBoro ypoBHs B 10 Kiacce OCyIIeCTBISETCS 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, TUTMOTe3a, (Pu3mdeckas BENMYMHA, 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, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIAECTBO,
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 SBJICHHUS B )KUBOMU MIPUPOJIE.

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'eocpagpusa: BnaxHOCTh BO3AYyXa, 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 XOJIOAMJIBHUK, KOHAUIIMOHEP, TEXHOJIOTUU
IIOJIy4YEHHUs] COBPEMEHHBIX MATEPHAIIOB, B TOM YHCJIE HAHOMATEPUAIIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHYECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPONpHOOpOB,
KCEPOKC, CTPYVHBIN IIPUHTED, AIEKTPOHAIPEBATEIbHBIE puOOPBHI,
AIIEKTPOOCBETUTEBbHBIE MPUOOPHI, rajbBaHUKA.

11 KJIACC

Pa3znen 4. JaekTpoguHaMuka

Tema 3. Maznummnoe noje. IneKmpoMacHUMHAA UHOYKYUS

ITocTostnaBIe MarHuThl. B3anMoaencTBrUe IMOCTOSHHBIX MAarHUTOB. MarauTHoe
nosne. Bekrop marautHoM uHAyKuu. [[puHIMN Cyneprno3uiiui MarHUTHBIX MOJIEH.
JluHum MarHuTHOM uWHAYyKIMU. KapTuHa JIUHUNA MAarHUTHOM WHIYKIUU TOJIS
MMOCTOSIHHBIX MarHUTOB.

MarautHOe 1OJIe TPOBOJHHMKA € TOKOM. KapTmHa JnWMHUN WHIyKOWAH
MAarHUTHOTO TOJISl JJMHHOTO MPSIMOTO NPOBOAHUKA M 3aAMKHYTOTO KOJIBLEBOTO
MPOBOJIHMKA, KATYIIKK ¢ TOKOM. OnbIT Dpcrena. B3anumoaeicrBue mpoBOJHUKOB C
TOKOM.

Cuna Amnepa, e€ MOAyYJIb U HalpaBJICHUE.

Cuna Jlopenua, €€ MOy/Ib U HaIlpaBJICHUE. [|BUKEHHUE 3apSAKEHHON YaCTHUILIbI
B OJTHOPOJTHOM MarHUTHOM Mojie. PaboTa cuisl JlopeHria.

SIBiieHMEe 3NEKTPOMAarHUTHOM MHAYKOMU. [lOTOK BeEkTOpa MarHUTHOM
WHAYKIWMHA. OJIEKTPOABMXKYIAS CHJIA HWHAYKIAH. 3aKOH JJIEKTPOMArHUTHOU
unaykuuu dapanes.

BuxpeBoe nsiekTpuyeckoe IMojie. IDJIEKTPOABMIKYIIAs CHJIAa HHAYKIHUH B
MIPOBOJHUKE, IBMIKYIIIEMCS MMOCTYNATEIBHO B OJHOPOJHOM MAarHUTHOM IIOJIE.

IIpasuiio JleHua.

NuaykTuBHOCTB.  SIBIIEHME CAMOWMHAYKIMH. OJIEKTPOABHKYIIAs  Cuia
CAaMOMHIYKIIUH.

DHeprus MarHuTHOT'O MOJISI KaTYIIKUA C TOKOM.

DIIEKTPOMArHUTHOE TOJIE.

TexHuyecknue yCTpONCTBA W MPAKTUUECKOE TMPUMEHEHHUE: TMOCTOSHHbBIC
MArHuThl, BJEKTPOMArHUThl, BJIEKTPOJBUraTEIb, YCKOPUTEIH AJIEMEHTAPHBIX
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.

HccnenoBanue sBICHUS JIEKTPOMArHUTHON MHIYKIIUH.

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 MasATHUK. Y PAaBHEHHE TapMOHUYECKUX
konebanwmii. [IpeBparieHue HEPTUN P TAPMOHUUYECKUX KOJICOAHMSIX.

Konebarenbupiii koHTYp. CBOOOAHBIE SJIEKTPOMAarHWTHBIC KOJEOaHUS B
UJCabHOM KOJICOATeIbHOM KOHTYpe. AHAJIOTUS MEXKIYy MEXAaHUYECKHUMH WU
ANIEKTPOMArHUTHBIMU KonieOaHusiMu. @Dopmyna TomcoHa. 3akoH CcoxXpaHEHUS
SHEPIruu B UJICaIbHOM K0JIE0ATeIbHOM KOHTYPE.

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

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

Tpancdopmarop. [IpousBoacTBO, mepeaada U MOTPEOIICHUE DIEKTPUIECCKOM
SHEPruu. DKOJOTUYECKUE PUCKU TMPU MPOU3BOJACTBE 3JeKTpodHeprun. KynbTypa
MCIIOJIb30BaHUS JIEKTPOIHEPTUH 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 rpy3a.

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

Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHbBLE 60JIHbL

MexaHnueckrue BOJHBI, yciaoBus pacnpoctpaneHus. llepumoa. CkopocTb
pacnpocTpaHeHusT M JJuHA BOJHBL [lomepeuHble W MPONOJNBbHBIE BOJHBI.
Nutepdepenuus u auppakuus MEXaHUYECKUX BOJIH.

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

DJIEKTPOMArHUTHBIE BOJHBIL. Y CJIOBUS U3IIYYEHUS AJIEKTPOMArHUTHBIX BOJIH.
B3anmnasa opuenrtanus BektopoB E, B, V B anexrpomaruntHor BosHe. CBOMCTBA
ANIEKTPOMATHUTHBIX BOJIH: OTpa)K€HUE, MpEeJoMIIEHUE, MOospu3anus, 1upakius,
unTepdepenus. CKOpocTh 3JIEKTPOMArHUTHBIX BOJIH.

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

[IpuHLMIIBI paINOCBA3U U TENEBUACHUA. Pamnookamus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH CPEBI.

TexHu4eckue yCTpPOMCTBA M MNPAKTHYECKOE NPUMEHEHHE: MY3bIKaJIbHbIE
WHCTPYMEHTHI, YJIbTPAa3BYKOBasi JUArHOCTUKA B TEXHUKE M MEAUIMHE, pajaap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, TesedoH, CBY-neus.

Jlemoncmpayuu

OO0pazoBaHue U PacpOCTPAHEHHUE MONIEPEYHBIX U TTPOAOJILHBIX BOJIH.

Konebmtomieecs Teno kak HCTOYHUK 3BYKa.

HaGntonenue orpaxeHus: U IpeOMICHHUS] MEXaHUYECKUX BOJTH.

Hab6mtonenue natepdpepennnn u qudpakiini MEXaHUYECKUX BOJH.

3BYKOBOW pE30HAHC.

HaOntonenue cBsi3u TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIMTYIOW 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 cBera. ToUeUHbIM 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 TOHKON JUH3BI. Y BEJIMUYCHUE, JaBAEMOE JIMH3O0M.

[Ipenensl NpUMEHUMOCTH T€OMETPUUECKON ONTUKH.

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

Hudpakuus cBera. [udpakuuonHas pemeéTka. YclIoBUe HaOIOACHUs
[JIaBHBIX ~MAaKCUMyMOB IIpM MAJ€HUM MOHOXPOMATHYECKOrO CBETa Ha
TU(PAKLIUOHHYIO PEIIETKY.

[Tonmapu3zanus ceera.

TexHuueckue yCTpONCTBa M MPAKTHYECKOE NPHUMEHEHHME: OYKH, JIyna,
¢oroanmnapar, NPOEKIMOHHBIN ammapar, MUKpPOCKOIL, TEJECKOI, 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, 1abopamoptule pabomuol

W3mepenue noka3aress NpeJOMICHHS CTEKIIA.



UccnenoBanue CBOMCTB N300pakKeHUH B TMH3AX.
Habmronenue aucnepcuu cBera.

Pa3znes 6. OcHOBBI ClIeIUAJIBLHON TEOPUU OTHOCUTEIbHOCTH
['paHn1IBI TPUMEHUMOCTH KJIACCUYECKOM MeXaHUKH. [locTymaTsl cienuanbHON
TEOPUU OTHOCHUTEIIBHOCTH: MHBAPUAHTHOCTh MOAYJIS CKOPOCTH CBETa B BaKyyMe,
MPUHITUIT OTHOCUTEILHOCTH DUHINTEHHA.
OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEJIJIEHUE BPEMEHU M COKpAICHUE
JUTUHBI.
OHeprus ¥ UMIyJIbC PEISITUBUCTCKON YaCTHILIBL.

CBsi3b MaccChl C HEPruer U UMITYJIbCOM PENATUBUCTCKON YaCTUIIbl. 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. OnpiThl I1. 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

Mopens atoma Tomcona. OmbiTel Pe3epdopna mo paccessHUIO o -4acTHIL.
[Lmanerapuas mognens aroma. Iloctynater bopa. W3nydyenue u morjomieHue
(OTOHOB mpU Mepexoe aToMa C OJHOI0 YPOBHSI SHEpPruM Ha Jpyroil. Bunel
criekTpoB. CIIEKTp YPOBHEW 3HEPruy aTOMa BOJIOPO/IA.

BosnnoBbie cBoiicTBa yactull. Bonnsl e bpoitnsa. KopnyckynspHO-BOJTHOBOM
JTyau3M.

CrnoHTaHHOE U BBIHYXJICHHOE U3Ty4YCHHUE.

TexHudeckue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: CIIEKTPaIbHbIN
aHanu3 (CIIEKTPOCKOI), a3ep, KBAHTOBBII KOMIIBIOTED.

Jemoncmpayuu



Mogens onbita Pesepdopna.

Omnpezenenre JUIMHBI BOJIHBI J1a3epa.

Habmronenune nuHeRYaThIX CIEKTPOB U3ITYUCHUS.

Jlazep.

Vuenuuecxuii sxcnepumenm, 1abopamoptule pabomaol

Habntonenue nuHeityaToro cnekrpa.

Tema 3. Amommnoe a0po

DKCIEpUMEHTHBI, JI0KA3bIBAIOIIUE CJIOKHOCTh CTpPOEHHS sAnpa. OTKpbITHE
paaunoaktuBHOCTH. OnBITH Pe3epdop/a mo onpeneneHnto cocTaBa paiioaKTUBHOTO
uznyuyenus.  CpoiictBa  anbda-, Oera-, ramMMma-uzinyudeHus.  BuusiHue
PaaOAaKTUBHOCTU HA KUBBIE OPTAHU3MBL.

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

Anpa-pacnan. ONEKTpPOHHBIA W MO3UTPOHHBIM Oera-pacman. I['amma-
U3JIyyeHue. 3aKOH paJuOaKTUBHOIO pacraia.

DHeprus CBA3M HYKJIOHOB B sape. SAnepHbie cuibl. Jleext maccel sipa.

Anepneie peakuun. [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 sxcnepumenm, 1abopamoptule pabomaol

UccnenoBanue TpekoB 4yacTull (10 TOTOBEIM (GoTorpadusim).

Pa3znen 8. JjieMeHTBI aCTPOHOMMH U aCTPOPU3NKH

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

Bun 3Bé3gHoro HeGa. Co3Be3mus, sipkude 3BE3NBI, IUIAHETHI, UX BHJIUMOE
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» IS 3BE3] TJIABHOM IOCJIEIOBATEIBbHOCTH. BHYTpEHHEE CTpOCHUE



3B&3/1. COBpEMEHHBIE MPEJICTABICHUSI O MPOUCXOKACHUU U 3BoJonnu CoJiHIIA U
3BE3/1. DTalbl KU3HU 3BE3].

Mueunsiii [Iyte — Hama I'amaktuka. [lomoxenne m aBwkeHue ConHUA B
lNanaktuke. Tunel ranaktuk. PaguoranakTuku u kBazapbl. YEpHBIE OBIPBI B SApPAX
rajgakTHK.

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

Macmrabnas crpykrypa Beenennoii. MeraranakTuka.

Hepeménnsie npoOaeMbl aCTpPOHOMHH.

Vuenuyeckue nabnooenus

Halntonenuss HeBOOPYKEHHBIM TJ1a30M C HCIIOJIB30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN JJIS ONPENeNICHUs MOJIOKEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE c03Be3/1uss CeBEpHOIo MOJyIIapus U ipKUe 3BE3IbI.

Habntonenus B Teneckon JlyHel, miuanet, Miueunoro Ilytu.

O6o0maoiee MOBTOPEHUE

Ponp ¢usuku u acTpOHOMHUM B IKOHOMHYECKOM, TEXHOJOTUYECKOH,
COLIMAJIBHOM M 3TUYECKOM cPpepax AeATeIbHOCTH YEJIOBEKA, POJIb U MECTO (DU3UKU U
ACTPOHOMHUU B COBPEMEHHOM HAay4YyHOU KapTHHE MHUPa, POJib (U3UIECKON TEOPUH B
dbopMupoBaHUU MPECTABICHUN O (PU3UYECKON KapTUHE MU PA, MECTO (PU3UUYECKON
KapTUHBI MHpa B O0IIEM psy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJCTABICHUN O MIPUPOJIE.

MexnpeaMerHbie CBA3U

N3yuenue xypca ¢usuku 6a3oBoro ypoBHs B 11 kiacce oCymiecTBIsSeTCS C
y4ETOM COAEPKATEIBHBIX MEXIPEAMETHBIX CBSI3€ C KypcamMH MaTeMaTHKH,
OMOJIOTUH, XUMUH, TeOTparu U TEXHOJIOTHH.

Meosicnpeomemnvie nonsamusi, CBSI3aHHBIE C U3YYEHHEM METOJIOB HAYYHOTO
MO3HAHUS: SIBIEHWE, HAay4YHBIA (akT, rumnore3a, (puamyeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOCHUE, SKCIIEPUMEHT, MOJISITMPOBAHNE, MOJIEIb, N3MEPCHUE.

Mamemamuxa: pEWICHHWE CHCTEMBl YPAaBHECHHH, TPUTOHOMETPUUYECKUE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPbl U MX MPOEKIHH HAa OCH KOOPAUHAT, CIOXKEHHUE BEKTOPOB,
IPOU3BOJHBIC DJEMEHTAPHBIX (DYHKIMH, TPU3HAKH TOJO00MS TPEYTrOJHHHUKOB,
OTpeIeJICHHE TUIOMIAIU TIIOCKUX (puryp u oobéma Tel.

buonocusa: »nextpuueckue SBICHUS B KUBOM Mpupojie, KoseOaTeabHbIe
JBUXEHHUS B )KUBOW MPUPOJE, ONTUYECKUE SIBIICHUS B KUBOU IIPUPOLE, ACUCTBUE
paaualuy Ha >KUBbIE OPraHu3MBbl.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJ, KPUCTAILUINYECKAsI CTPYKTypa TBEPABIX
TEJ, MEXaHU3Mbl 00pa30BaHMs KPUCTAIIMYECKON PEIIETKY, CIEKTPAIbHBIA aHAJIH3.



leoepagusa: ™arHUTHBIE TIONIOCAa 3€MJIM, 3aJ€XH MAarHUTHBIX DY,
(oTOCHEMKA 3€MHOM TOBEPXHOCTH, MPEACKAZAHUE 3€MIIETPSICEHU M.

Texnonoeus: JMHUM DJJIEKTpONEpeaad, TreHepaTop NEPEMEHHOr0 TOKa,
3JIEKTPOJIBUraTelib, MUHAYKIMOHHAA I€Yb, pajap, PaauoNpUEMHUK, TEJIEBU30D,
anTeHHa, Teledon, CBY-medb, MpOEKIIMOHHBIM ammapaT, BOJOKOHHAs OITHKA,
coJIHEeYHas OaTapes.



IINTIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 11O
®OU3UKE HA YPOBHE CPEJHEI'O OBIIET'O OBPA3OBAHUA

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 « Ou3nkay JTOIKHBI
OTpaXXaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYaromMXCsl PYKOBOJCTBOBATHCS
chopMHUPOBAaHHOW BHYTPCHHEH TO3WIMEH JMYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpUEHTAIlM/, TO3UTUBHBIX BHYTPEHHUX  YOEXKICHUH, COOTBETCTBYIOIIUX
TPAIUIIUOHHBIM IIEHHOCTSIM POCCUMCKOI0 OOIIECTBa, PACIIMPEHUE >KU3HEHHOIO
ONBITA M OMbITA ACATEIBHOCTH B MPOIIECCE peaan3allii OCHOBHBIX HaIlpaBJICHUM
BOCIIUTATEIIbHOMN AEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaIaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3UIIMKU 00YyYaIOIIEerocs: Kak akTUBHOTO U
OTBETCTBEHHOT'O WICHA POCCUICKOTO OOIIECTBA;

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

FOTOBHOCTh BECTH COBMECTHYIO AEATEIIBHOCTh B MHTEPECAX TPaKIAHCKOIO
o01ecTBa, y4acTBOBaTh B CAMOYIIPABJIICHUU B 00pa30BaTEIIbHONW OpraHU3aIINH;

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

FOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOM IESATEIBHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHMSA :

c(hOpMHPOBAHHOCTh POCCUMCKON TPaXkKTAHCKON UIEHTUYHOCTH, TAaTPUOTU3MA;

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

3) IyXOBHO-HPABCTBEHHOI0 BOCITUTAHUA:

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 BOCIIMTAHUSA:

ACTETUYECKOE OTHOILICHUE K MUPY, BKIIIOYAs ICTETUKY HAyYHOTO TBOPYECTBA,
npucymiero Gpusndeckoi Hayke;

5) Tpy10BOr0 BOCIIUTAHMS:



WHTEpPEC K pa3IuyHbIM cdepaMm NpodecCHOHATBHONU IEATEIHHOCTH, B TOM
YHCJIE€ CBSA3aHHBIM C (DU3UKOM U TEXHUKOW, YMEHUE COBEPIIATh OCO3ZHAHHBINA BHIOOP
Oynyuieit npodeccuu 1 peain30BbIBATh COOCTBEHHBIC )KU3HEHHBIC TJIAHbL;

TOTOBHOCTh M CIIOCOOHOCTh K 00Opa3oBaHUIO U CaMO0Opa30BaHMIO B 00JIaCTH
(bu3MKY HA TPOTSHKEHUN BCEH JKU3HH;

6) 3K0JI0TUYeCKOTr0 BOCIIMTAHUSA:

c(OPMHUPOBAHHOCTh JKOJIOTMYECKOW KYJIBTYpPbI, OCO3HaHUE TJI00aIbHOTO
XapakTepa SKOJOTUUECKUX TTPOoOIeMm;

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

paclMpeHre OmbITa JEATEIIBHOCTH SKOJOTMYECKOM HANpaBIECHHOCTH Ha
OCHOBE MMEIOIINXCS 3HAHUH 110 (PHU3UKeE;

7) UEHHOCTH HAYYHOI'0 NO3HAHUSA:

c(hOpMUPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3UYECKON HAYKH;

OCO3HAHHME LIEHHOCTH HAy4YHOH JI€ATEIbHOCTH, TOTOBHOCTH B MpOLECCEe
U3Yy4eHUs] PUBUKU OCYIIECTBISATH IPOCKTHYIO U UCCIEA0BATEIbCKYIO NESITEIbHOCTD
WHIMBUAYAJILHO U B TpYMIIE.

METAINPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHHMBEPCAJIbHbIE YUeOHbIE AeiiCTBHUS
ba3oBble JJornueckue a1ecTBUs:
CaMOCTOATENLHO  (OPMYIMpPOBaTh W aKTyaJlW3upoBaTh  MpoOIEeMy,
paccmMaTpuBaTh €€ BCECTOPOHHE;
ONpENEeNATh LEIU JEATEIbHOCTH, 3aJaBaTh IapaMeTpbl U KPUTECPUU HX
JIOCTHIKCHMS,
BBISIBIISITh ~ 3aKOHOMEPHOCTH M INPOTHBOPEYMS B  PACCMATPUBAEMBIX
(bU3UYECKUX SIBICHUSX;
pa3pabarpiBaTh IUIaH PEIICHUS MPOOJIEMBbI ¢ YUETOM aHAIM3a UMEIOIINXCS
MaTEpUATBHBIX U HEMATEpHAIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JIESITEIbHOCTD, OLIEHUBATh 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 JIeiiCTBUA:
BJIAJICTh HAYYHOW TEPMUHOJIOTHEW, KIIOUYEBBIMU IOHSATHUSIMHU W METOJIAMHU
du3nuecKoil HayKu;



BJIa/IETh HaBbIKAMHU Y4eOHO-UCCIIEI0BATEIBCKONW U MPOEKTHON AESITENbHOCTU
B 00J1acT (PU3UKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITENIbHOMY MOMCKY
METOJIOB pelIeHusl 3a1ad (PU3MYECKOTO COAEpIKaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METOJI0B IMO3HAHUS;

BJaJeTh BUAAMU JIEATEIBHOCTU IO TMOJYYEHUIO 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 3ajaady,
BBIJIBUTATh TUIIOTE3Y €€ pelIeHus1, HaXOAUTh apryMEHTHI JJIs JOKa3aTeIbCTBa CBOUX
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 (OpMyJauMpoBaTh COOCTBEHHBIE 3aJayd B 00pa30OBATEIbHON
JESTEIbHOCTH, B TOM YHUCJIE IIPU U3YUEHUH (DU3HKY;

JlaBaTh OLIEHKY HOBBIM CUTYAIlUsIM, OLIECHUBATh IPUOOPETEHHBIIN OIBIT;

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

YMETb UHTEIPUPOBATH 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00J1acTel;

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 OCYLIECTBJIATH IIOMCK, AaHAJU3,
CHUCTeMATHU3alMI0 W HHTEpIpeTalio WH()OpPMALUK Pa3TUYHBIX BUAOB H (HOpM
IpPEICTABJICHHUS;

OLICHHBATh JOCTOBEPHOCTHh UH(POPMALINY;

UCIIONIB30BaTh  CpeACTBA  MH(POPMAIMOHHBIX ¥ KOMMYHHKAIIMOHHBIX
TEXHOJOTHA B PEUICHHMH KOTHUTHUBHBIX, KOMMYHUKAaTUBHBIX M OpPraHU3aIlMOHHBIX
3a]1a4 ¢ COOI0AEHUEM TPEOOBAHNN SPrOHOMUKH, TEXHUKH 0€3011aCHOCTH, TUTUEHBI,
pecypcocOepexeHusi, MPaBOBbIX W 3TUYECKHMX HOPM, HOPM HH(OPMALIMOHHOM
0e30MacHOCTH;

CO37aBaTh TEKCThl (PU3MYECKOTO COAEpPKaHUS B Pa3IMUYHBIX (opmarax c
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 NPEANOCHUIKM  KOH(DJIMKTHBIX CHUTyallud W CMATYaTh
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 KAXJOT0 YJI€HA 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
CUTYaIIUsIX, IPOSBIIATH TBOPUECTBO U BOOOpaKeHUE, OBITh HHUITMATUBHBIM.

PeryasiTuBHbIEe YHUBEpCaIbHbIe y4eOHbIE 1eiiCTBUSA
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 BHIMOJIHEHUS MPAKTUYECKONW pabOThI ¢ YIETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEN U IPEAIIOUYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

paciupsaTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JTUYHBIX MPEANOYTECHUM;

JieJlaTh  OCO3HAHHBIA BBIOOp, AapryMEHTUPOBAaTH €ro, OpaTb 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 CHUTYyallMsiIM, BHOCUTb KOPPEKTHUBBI B JEATEIBbHOCTD,
OILICHHMBATh COOTBETCTBUE PE3YJIHTATOB IEISIM;

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

UCTIONIb30BaTh MPHUEMBI PeIIeKCHU ISl OLIEHKH CHUTYalllH, BHIOOpa 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 HIMOIIMOHATIbHBIH WUHTEIJICKT, IpeInoJararoImun
c(hOpMHUPOBAHHOCTb:

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

CaMOpPETYJIMPOBAHUS, BKIFOYAIONIETO CAaMOKOHTPOJIb, YMCHHE MPHUHUMATH
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 JIEHCTBOBaTh HCXOMS U3 CBOMX
BO3MOXKHOCTEH;

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

COLIMAJIbHBIX HaBBIKOB, BKIIIOUAIOIIUX CIIOCOOHOCTH BBHICTPAUBATh OTHOILICHUS
C IPYTUMHU JIIOJIbMH, 3a00TUTHCS, POSIBIIATH UHTEPEC U pa3peniaTh KOHOIUKTHI.

HNPEAMETHBIE PE3YJIbTATBI

K koniy o6yuenus B 10 kjiacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM YpOBHE
JIOJKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y O0YHAIOIINXCS YMEHU:

JEMOHCTPHUPOBATh HA MpUMEpax Pojb M MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOM HAyYHOW KapTUHBI MHUpA, B Pa3BUTUH COBPEMEHHON TEXHUKHU H
TEXHOJIOTMH, B IPAKTUYECKOU EATEIbHOCTH JIIOIEN;

YUYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3MUYECKHX MOJIECH:
MaTepHualibHas TOYKa, MHEpLUUaIbHas cUCTeMa OTCU€Ta, a0COIMIOTHO TBEPAOE TEIIO,
UJICATbHBIN Ia3, MOJEIIM CTPOCHUS Ta30B, KUIAKOCTEU U TBEPABIX TEJ, TOUYCUHBIN
ANEKTPUUECKUH 3apsij] PU PEIICHUH (PU3NUECKHUX 3a/1ay;

pacmo3HaBaTh (U3MUECKHUE SBICHUS (TIPOIECCHI) U OOBICHATH WX HA OCHOBE
3aKOHOB MEXAHUKHU, MOJICKYISIPHO-KMHETHYECKON TEOPUU CTPOCHUS BEIIECTBA U



3JIEKTPOJAMHAMUKH: PABHOMEPHOE U PABHOYCKOPEHHOE MTPSAMOJIMHEWHOE JIBUKEHHUE,
CBOOOJHOE MaJICHHE TeJ, JBHXEHUE MO OKPYKHOCTH, MHEPIIUS, B3aUMOJICUCTBUE
Ten, nud@ys3us, OpOyHOBCKOE IBUKEHUE, CTPOEHUE KUIKOCTEH M TBEPABIX Tell,
U3MEHEeHHEe O0BEMaA TeJI MpPU HArpeBaHUU (OXJIAKICHHH), TEIJIOBOE PaBHOBECHE,
ucrnapeHrue, KOHJICHCAlMs, IUIaBJIECHUE, KPUCTAUIM3alvs, KUIICHHE, BIIAXKHOCTH
BO3/yXa, MOBBIIICHUE JABJIICHUSA ra3a MPH €ro HarpeBaHUU B 3aKPBITOM COCY/IE,
CBSI3b MEXIY MapaMeTpaMHu COCTOSIHUS Ta3a B M30IpOIEccax, AJNEKTpU3alus Tel,
B3aUMO/ICCTBUE 3aPSJI0B;

OTMCHIBATh MEXaHWYECKOE JBHIKEHHE, HCIOJIBb3ys (PH3NUEeCKUE BEITMYMHBI:
KOOpAWHATa, MyTh, IMEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIIa,
UMIYJIbC Te€Jla, KNHETUYECKasd 3HEPTUsl, MOTCHIMAJIbHAS dHEPTUsS, MEXaHUYECKas
paboTa, MexaHWYeCKass MOIIHOCTh;, IIPH OINUCAHUHM TPABHUIBHO TPAKTOBATh
(bU3HYEeCKUil CMBICTT HUCIHOJIB3YeMbIX BEIMYMH, WX OO0O3HAYCHHWS W CIUHMUIIHI,
HaXOAUTh (OPMYJIbI, CBS3BIBAIOIINE JAHHYIO (DPU3UYECKYIO BEJIMUHUHY C APYTUMU
BCJIUYMHAMM;

ONKCHIBATh M3YUYCHHBIC TEIJIOBbIE CBOWCTBA TEJI M TEIUIOBBIC SIBJICHUS,
UCTONB3YS (U3MUYECKUE BEJIMYMHBL: JABJICHUE Ta3a, TeMmIepaTypa, CpeaHss
KMHETHUYECKAs! DHEPrUs XaOTUUECKOTO JIBHKEHUS MOJIEKYJ, CPEAHECKBAAPATUYHAS
CKOPOCTh MOJIEKYJ, KOJWYECTBO TEIJIOThI, BHYTPEHHSS SHEprus, padora rasa,
KO(pPUIIMEHT TMOJIE3HOTO JACHCTBHS TEIUIOBOTO JIBUTATENSA; IPH OINKMCAHUU
NPaBWIBHO TPAKTOBaTh (DU3UYECKUN CMBICH HCMOJb3YyEMbIX BEJIUYUH, HUX
0003HAYeHUsS W CAWHUIBI, HaXOAUTh (OPMYJIbI, CBSA3BIBAIOIINE JaHHYIO
(U3UYECKYIO BETUYUHY C IPYTUMHU BEJIMUYMHAM;

OIKUCHIBAaTh U3YUYECHHBIC AJIEKTPUUYECKUE CBOKMCTBA BEIIECTBA U SJICKTPUUYECKUE
SBJICHHS (ITPOIIECCHI), UCTIONB3YST (PU3UUECKUE BEIUUMHBI: DJCKTPUUCCKUIN 3apsi,
3JIEKTPUYECKOE T0JIE, HANPSIKEHHOCTD IOJIs, MOTEHIIMA, PA3HOCTh MOTEHIMAJIOB;
NPy OINMHCAHWU TIPABWJIBHO TPAKTOBAaTh (U3UYCCKHH CMBICT HCTOJIb3yEMBbIX
BEIMYNH, WX OOO3HAYCHMS] W EIWHUIIBI; yKa3biBaTh (DOPMYIIBI, CBS3BIBAIOIITUE
JTAHHYIO (PU3UYECKYIO BEIMYUHY C IPYTUMHU BEJIMUYUHAMU;

aHaJM3UPOBaTh (PU3NUYECKUE TPOILIECChl U SIBJICHUS, UCIOJB3Ys (U3NYECKUE
3aKOHBI Y TIPUHLKINBL: 3aKOH BceMupHOro Tsarorenus, I, II u III 3akonsl HeroTOHA,
3aKOH COXpPAaHEHUsS MEXAHWYECKOM DJHEPruu, 3aKOH COXPAaHCHHUS MMITYJIbCA,
NPUHLUN CYNEPIO3UIIUA CHJI, TPUHIIUI PABHOMPABUS HHEPIHATBHBIX CHUCTEM
OTCYETA, MOJICKYISIPHO-KUHETUYECKYI0 TEOPUIO CTPOCHMSI BEIIECTBA, T'a30BbIC
3aKOHBI, CBA3b CPEJHEN KUHETUUYECKOW SHEPTUHU TEIIOBOTO JIBUKECHUS MOJICKYJ C
a0COJIIOTHOM TemmnepaTypou, MEPBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAaHECHUS
AJIEKTPUYECKOTO 3apsifa, 3akoH KynoHa, mpu 53TOM pa3inyaTh CIOBECHYIO
bOopMyYJIUPOBKY 3aKOHA, €0 MAaTeMaTUYECKOE BBIPAKCHHUE M YCIIOBUS (TPaHUIIB,
00J1aCTH) MPUMEHUMOCTH;



OOBSCHATH OCHOBHBIE IPUHIIMIIBI JCHCTBUS MALINH, TPUOOPOB U TEXHUUECKHUX
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
dbopmyupoBaTh MpodIeMy/3a1ady U TUIIOTE3Y YU€OHOTO SKCIIEPUMEHTa, COOUPAThH
YCTaHOBKY M3 MPEJI0KEHHOT0 000pyA0BaHUSs, MPOBOAUTH ONBIT U (HOPMYIUPOBATH
BBIBO/IbI;

OCYIIECTBIISATh MPSMbIE U KOCBEHHbIE U3MEPEHUS (PU3MUECKUX BEIMYHH, IPU
3TOM BBIOMpaTh ONTUMAJIbHBIA CHOCOO M3MEPEHUS W HUCIOJIb30BaTh W3BECTHBIE
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHUI;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXIy  (U3MYECKUMH  BEJIMYMHAMH  C
UCIIOJIb30BAaHUEM MPSMBIX HM3MEPEHUI, MPU 3TOM KOHCTPYHUPOBATh YCTaHOBKY,
(uKCHpPOBATh PE3YNBTATHI NOJTYYEHHOW 3aBUCUMOCTH (PU3NUECKUX BETUYUH B BUE
TaOJIHIl U TPAPUKOB, JAEJIaTh BHIBOJBI 10 PE3YyJIbTATaM UCCIEAOBAHMS;

coOmro/1aTh MpaBmiia 0€30MacHOr0 TpyJa MpHU MPOBEACHUU HCCIIECIOBAaHUN B
paMKax y4eOHOro SKCIEpPUMEHTa, Y4eOHO-UCCIENOBATENbCKOW U IMPOEKTHOM
NEeSATENBbHOCTH C MCIOJb30BAHHUEM H3MEPUTEIBHBIX YCTPOMCTB M JIaDOPATOPHOIO
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,
HEOOXOJUMbIe NIl €€ pelleHus, MPOBOAUTH PAcU€Thl U OLIEHUWBATh PEaJIbHOCTH
MOJy4YE€HHOT0 3HaUeHUs (PU3MUECKOI BEINYMHBL;

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

UCIIOJIb30BaTh MTPH PEIICHUH YUeOHBIX 3a/1a4 COBPEMEHHBIE UHPOPMAIIMOHHBIE
TEXHOJIOTUH ISl TIOMCKA, CTPYKTYPUPOBAHHMS, UHTEPIPETALIMU U MPEICTABICHUS
y4eOHOH ¥ HAy4YHO-TIONMYJISIpHOM HWHGOPMALMK, MOJYYEHHOM W3 pa3IMyHBIX
MCTOYHUKOB, KPUTHYECKH aHAIM3UPOBATH MOTyYaeMyto HH(DOPMAIHIO;

IPUBOIUTH MPUMEPHI BKJIaa POCCUICKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKU, 0OBSICHEHHE ITPOLIECCOB OKPYKAIOIIET0 MUPA, B PA3BUTUE TEXHUKH
1 TEXHOJIOTHUM;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS 110 (PU3UKE B IOBCEIHEBHOM KU3HU AJIs
oOecrieueHuss 0€30MAaCHOCTH MpHU OOpallleHuu ¢ OpUOOpaMu U TEXHUYECKHUMH
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
MJIAHUPOBATH ACATEIBHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJ€KBATHO OLICHUBATH
BKJIAJl K&KJIOTO U3 YYaCTHUKOB TPYIIIBI B PEIICHHE paccCMaTpUBaeMoi MPoOIeMbl.

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 HW3YYEHHBIX (U3MUYECKUX MOJIeNei:
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 3JIEKTPOJIMHAMUKHN U KBAaHTOBOW (DM3MKU: DJIEKTpUUECKasi MPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MATHUTHOE JCHCTBUSA TOKA, B3aUMOJIECHCTBHUE
MAarHuTOB, JJICKTPOMArHUTHAs HWHAYKLHS, JIEMCTBUE MArHUTHOTO TIOJNS Ha
IPOBOJHUK C TOKOM W JBIDKYIIMICS 3apsll, 3JIEKTPOMArHUTHbIE KOJeOaHus U
BOJIHBI, MPSIMOJIMHEWNHOE PAaCIpPOCTPAHEHUE CBETA, OTPAXEHUE, NPEIOMIICHHUE,
untepdepenius, audpakuus ¢ MOJApU3alUs CBETa, JUCIEPCUS] CBETA,
dboTornekTpudeckuii 3gdext (poroaddekT), cBeToBOE AaBieHNE, BOSHUKHOBEHUE
JMHENYaTOro CIIEKTpa aroMa BOJOPOJA, €CTECTBEHHas M MCKYCCTBEHHasd
PaauOaKTUBHOCTE;

OMUCHIBATh M3YUYCHHBIC CBOWCTBA BEHIECTBA (AIEKTPUUYECKUE, MArHUTHBIC,
ONTHUYECKHE,  DJEKTPUUECKYI0  MPOBOJMMOCTh  Pa3IUYHBIX  Cpel) U
AJIEKTPOMATHUTHBIE SABJICHUSI (IIPOLIECCHI), MCMOJIb3Ysl (PU3MYECKHUE BEIMYUHBIL:
BJIEKTPUYECKUN 3apsifl, CUia TOKa, JIEKTPUYECKOE HAIPSHKEHUE, SJIECKTPUUYECKOE
CONPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, JIEKTPOJBHKYIAsl Cuia, paboTa TOKa,
WHIYKIHMS MAarHUTHOrO TMoJs, cwia Awmmepa, cuia JlopeHna, WHIyKTUBHOCTb
KATYILIKW, SHEPrus AJIEKTPUYECKOT0 M MArHUTHOTO IOJIE€H, MEPUOJ M YacToTa
KoieOanuii B KoieOaTemTbHOM KOHTYpE, 3apsii W CHia TOoKa B IIpolecce
FapMOHUYECKUX DJIGKTPOMArHUTHBIX KojeOaHul, (OKyCHOE paccTosiHue H
ONTHYECKas CHUJIa JIMH3BL, MPU OMHCAHUM MPABUIBLHO TPAKTOBATH (HU3UUECKUI
CMBIC]T HCIOJb3YEMbIX BEJIMYUH, MX OO0O3HAYCHHS W EIUHUIIBL, YKa3bIBaTh
(bopMyJIbl, CBA3BIBAIOLIME TAHHYIO (PU3UUECKYIO BETUYUHY C IPYTUMU BEJIMUNHAMU;

ONKCHIBATh M3YYCHHBIC KBAHTOBBIC SIBICHUA M MPOLECCHI, HCHOJb3YS
¢du3nyeckue BEIMYUHBI: CKOPOCTb 3JEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI H
4acTOTa CBETA, SHEPTHs U UMIYJILC (GOTOHA, IEPUOJ TIOJIypacmaa, SHEPTHs CBI3U



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

aHAJIM3UPOBATh (PU3UYECKUE MPOLIECCHl U SBIEHUS, UCIONB3Ys (hU3nyueckue
3aKOHBI U MPUHUMUIIBL: 3aKOH OMa, 3aKOHBI TIOCJIE0BATENBHOTO U MapaieIbHOIO
COCIMHEHUsI TPOBOJHUKOB, 3aKOH Jkoyis—JIeHra, 3aKOH BJIEKTPOMArHUTHOM
UHIYKIUY, 3aKOH NPSIMOJMHENHOTO 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 pacnaja, Mpu 3TOM pas3iindyaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA, €ro MaTeMaTU4YeCKO€ BBIPAKEHHE M YCIOBUS (TpaHULBbI, OO0JacTH)
IPUMEHUMOCTH;

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

CTPOUTHh W ONHCHIBaTh H300paKEHHUE, CO3/1aBAEMOE IIJIOCKUM 3€pKajioM,
TOHKOM JINH30M;

BBITIOJIHATh JKCIIEPUMEHTHI TI0 MCCIEIOBAHUIO (PU3UYECKUX SIBICHUU W
IIPOLIECCOB C HCIIOJIb30BAHUEM IIPSMBIX W KOCBEHHBIX HM3MEPEHUM: IMPU 3TOM
dbopmypoBaTh NpodIeMy/3a1auy U TUIOTE3y YU€OHOTO SKCIEPUMEHTA, COOUPAThH
YCTaHOBKY M3 MPEJI0KEHHOT0 000pyA0BaHUS, POBOJAUTH ONBIT U (HOPMYIUPOBATH
BBIBO/IbI;

OCYIIECTBIISATh MPSMbIE U KOCBEHHbIE U3MEPEHUS (PU3HUECKUX BEIMYHH, IPU
STOM BBIOMpATh ONTHUMAJBHBIN CIIOCO0 M3MEPEHHs] U HCIOJIb30BaTh H3BECTHBIC
METO/bI OLIEHKH ITOrPEMIHOCTEN U3MEPECHUN;

UCCJIeI0BATh 3aBUCUMOCTH (PM3MUECKUX BEJIMYMH C UCIIOJIb30BAHUEM MPSMBIX
U3MEPEHHI: MPH 3TOM KOHCTPYHPOBATH YCTAaHOBKY, (DUKCHpPOBATh PE3YyJbTaThl
NOJIyYeHHOW 3aBUCHMOCTH (DU3MYECKUX BEIMYMH B BUAE TaOMUI W TpadHKOB,
JIeNaTh BBIBOJIBI 110 PE3YJIbTaTaM UCCIEIOBaHUS;

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

pemarh pacu€THbIE 3aJa4dl C SBHO 3aJaHHOM (U3MYECKOW MOJIENbIO,
UCIIOJIBb3Ysl (PU3UUECKUE 3aKOHBI M IPUHIIMIIBI, HA OCHOBE aHajIu3a YCJIOBHS 3a/1a4u
BBIOMPATh (PU3NYECKYIO MOJEIb, BBIACIATh (PU3NYECKHE BEIMYMHBI U (POPMYIIBI,
HEOoOXoAUMbIe Jisi €€ pelleHUs], TPOBOAUTh PAacUYEThl M OIICHUBATH PEATbHOCTH
MOJy4YE€HHOT0 3HaUeHUs (PU3MUECKOI BEINYMHBL;



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 TPEICTABICHUS
y4eOHOH ¥ HAYYHO-TIONMYJISIPHONH WHGOPMAIMK, TOJNYYCHHOW W3 Pa3InIHBIX
VUCTOYHHUKOB, KPUTHYECKH aHAIM3UPOBATH MOTyYaeMyto HH(DOPMAIIHIO;

OOBSACHATH TPHUHIMUIIBI JEHCTBUS MAallluH, NPUOOPOB M TEXHUYECKUX
YCTPOWCTB, pa3invaTh yCJIOBHS MX 0€30MacCHOTO MCIOJIb30BAHUS B MOBCEIHEBHOU
KU3HH,

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

UCITOJIP30BATh TCOPETUICCKUE 3HAHUS 110 (PU3HUKE B TIOBCETHEBHOM KU3HU TS
obecrieueHrss OE30MACHOCTH TPHU OOpalIEHUH C MPUOOpaMU W TEXHUYECKUMHU
YCTPOMCTBAMH, IJISI COXPAHEHUS 3I0POBbS M COOJIFOJICHUST HOPM 3KOJIOTHYIECKOTO
MIOBEJCHUS B OKPYKAIOUIEH CPEE;

paboTaTh B TpPYIIE C BBHIIOJHEHUEM pPa3UYHBIX CONUAIBHBIX POJIEH,
IUTAHUPOBAaTh pPaboOTy TPYNIbl, PAUOHAIBHO paclpelneisaTh OO0S3aHHOCTH U
TUTAHUPOBATH JICSITEILHOCTh B HECTAHAAPTHBIX CUTYallMsIX, aJICKBATHO OLICHUBATh
BKJIJT K&KIOTO M3 YIaCTHUKOB TPYIIIHI B PEIICHUE pacCMaTPUBAEMON MTPOOTIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsunyecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHuUe pa3/iesioB U TeM uudgposbie
Ne ni/m P Kontpouabnbie | IIpakTnueckmne (nupp )
NPorpamMmsbl Bcero o0pa3oBaTejibHbIE
padoThbI padoThbI
pecypchl
Paznen 1. PUBUKA U METO/IbIl HAYYHOTI'O IO3HAHUA
1.1 ®du3uKa 1 METOAbl HAYYHOT'O TTO3HAHUS 2 bubmorexa HOK
) A Y https://m.edsoo.1u/7f41bf72
Hroro no pazneny 2
Paznen 2. MEXAHUKA
bubmuoreka [JOK
2.1 K 5
HHeMaTHia https://m.edsoo.ru/7f41bf72
29 Jimavika 7 bu6mmorexa [IOK
https://m.edsoo.ru/7{41bf72
bu6nuoreka [IOK
2.3 6 1 1
3aKOHBI COXPAHEHHS B MEXaHUKE hitps://m.cdsoo.rw/7f4 172
Hroro no pazgeny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubmuotexa [JOK
' TEOPHH https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
3.2 OCHOBBI TEPMOAMHAMHKH 10 ! https://m.edsoo.ru/7f41bf72
13 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 no pazneny 24
Paznen 4. DJIEKTPOJAUHAMUKA
bubmuorexa [JOK
4.1 1
IeKTpoCTaTHia 0 https://m.edsoo.ru/7f41bf72
47 [TocTostHHBIN 2neKTpUYeCKUid TOK. TOKHM B 12 bubmmoreka [JOK
' pA3IAYHBIX cpeaax https://m.edsoo.ru/7f41b{72
Hroro o pasgeny 22
PesepBHOE Bpems 2
OBLIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



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

11 KJIACC

Kosn4yecTBo 4acos DJIeKTPOHHbIE
HanmeHnoBaHMe pa3ie/ioB U TeM ungposbie
Ne n/m P Konrpoibubie | IlpakTnueckue (mupp )
NPorpamMMmsl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTbI
pecypchbl
Pazjnen 1. JIEKTPOAUHAMUKA
11 MarunuTHoe noje. IeKTpOMarHuTHast 1 | 3 bubnuotexa [JOK
' WHIYKIHS https://m.edsoo.ru/7f41c97¢c
Hroro no pazgeny 11
Paznen 2. KOJIEBAHUS U BOJIHbI
21 MexaHu4eCcKHUe U JIEKTPOMArHuTHbHIE 9 1 bubnuorexa [JOK
' KOJIeOaHusI https://m.edsoo.ru/7f41c97¢
29 MexaHW4YeCKHUe U AJIEKTPOMArHUTHBIE 5 | bu6mmoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢
2.3 Ornrtuka 10 3 bubmmorexa OK
https://m.edsoo.ru/7f41c97¢c
Hroro no paszueny 24

Pazznea 3. OCHOBBI CIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

31 OcCHOBBI crielIMaIbHON TEOPUH 4 1 bu6nuoreka [IOK
' OTHOCHUTEJIBHOCTHU https://m.edsoo.ru/7f41c97¢
Hroro no pazgeny 4
Paznen 4. KBAHTOBASI ®PU3UKA
bub6moreka [JOK
4.1 2 i 6
FICMCHTL KBATTOBOM OTrTHIcH https://m.edsoo.ru/7f41¢97¢



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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but6mmorexa [IOK

4.2 4
Crpoerne atoma https://m.edsoo.ru/7f41c97¢
bub6moreka [IOK
4.3 ATOMHOE A71po > https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DJeMEHTBI aCTPOHOMMH U aCTPOPUIUKU 7 buommorexa OK
https://m.edsoo.ru/7f41c97c

Hroro no pasgeny 7
Pasznen 6. OBOBIIAIOIIEE IIOBTOPEHHUE

6.1 O6o0mraromiee TOBTOPEHHE 4 E:Itfj;jrif:;sifrouﬁﬂl&k
Hroro no paszneny 4
PesepBHOE Bpemst 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

MPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHO#M OBPA3OBATEJBbHOM ITPOT'PAMMBbBI

10 KJIACC

Kon
NpoBepPsieMoOro
pe3yJbTarta

IIpoBepsiemble npeMeTHbIE Pe3yJabTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTeIbHOM NPOrpaMMBbI CpeIHero 061ero 00pa3oBaHus

10.1

JleMOHCTpHpOBaTh Ha TpUMEpaXx poOJdb U MeCTo (U3HKH B
(hOpMUPOBaHUN COBPEMEHHON HAYyYHOW KapTUHBI MHPA, B Pa3BUTHHU
COBPEMEHHOM TEXHUKHU U TEXHOJIOTHIA, B IPAKTUYECKOMN NEATEIIbHOCTH

monen

10.2

Y4uTHIBaTh TPAHULIBI IPUMEHEHHS U3YUEHHBIX (PU3HMUECKUX MOJIETei:
MaTepuajgbHas TOYKa, WHEpIMalIbHAsl CUCTeMa OTCU€Ta, abCOFOTHO
TBEPAOE TEJO, UJICATBHBIN T'a3; MOJEIN CTPOCHHUS ra30B, )KUJIKOCTEN U
TBEPABIX TEJ, TOUYCUHBIA BJIECKTPUUYECKUNA 3apsi] — IpU PEIICHUU

(bI/I3I/I‘ICCKI/IX 3aJa4

10.3

Pacno3naBath Qusndeckue sBiaeHUs (MPOIECChl) U OOBICHATH UX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJEKYJSIPHO-KHHETHYECKOU TEeopHu
CTPOGHHs BellecTBAa M DBJIEKTPOJAMHAMHUKU: pAaBHOMEPHOE W
PaBHOYCKOPEHHOE MPSAMOJIUHENHOE ABUKEHHE, CBOOOIHOE MaJeHUE
TeJ, IBWXXEHHE O OKPYKHOCTH, MHEPLHUS, B3aUMOJICHCTBHE TeN;
nuddys3us, OpPOYHOBCKOE [BI)KEHHE, CTPOCHHE JKHIKOCTeH U
TBEPABIX Te€J, W3MEHEHHE O00bEMa Tel TIpu  HarpeBaHUU
(oxJaXkaeHnn), TEIUIOBOE PAaBHOBECHE, HCIApEHHUE, KOHJEHCAIus,
MJIaBJICHUE, KPUCTAUIM3AIMU, KHIICHHE, BIIAXKHOCTh BO3IyXa,
MOBBIIICHUE JABJICHUS Tra3a NPU €ro HarpeBaHUM B 3aKPBITOM
cocyle, CBSI3b MEXIy [apaMeTpaMd COCTOSHHUS Tra3a B

M30TpoIIeccax; JICKTPU3AIUs TeJ, B3aUMOJIEHCTBUE 3aps/IOB

10.4

OnuchiBaTh MEXaHWYECKOE JBIDKEHUE, WCIONb3ys (Pu3nyeckue
BEJIMYUHBI: KOOPJIMHATA, MYTh, MIEPEMEIIEHNE, CKOPOCTh, YCKOPEHHE,
Macca Tena, CHJIa, UMITyJIbC Tejla, KUHETUYeCKas SHEeprus,
MOTEHLIMaJbHAsl DJHEPrus, MeXaHudyeckas paboTa, MeXxaHWYecKas
MOIIIHOCTh;, TpHU ONHCAHWU MPABHIBHO TPAKTOBaTh (PU3NYECKUI
CMBICTT HUCIOJB3YEMBIX BEJIMYUH, MX OOO3HAYEHUS U €JAMHHUIIBI,
HAXOJUTHh (POPMYIIbI, CBS3BIBAIOIINE TAHHYIO (PU3UYECKYIO BEJIHUUHY

C ApYIr'uMH BCIMYNHAMU




10.5

OnuceIBaTh HN3YYCHHBIC TCIIJIOBEIC CBOMCTBA TEJI M TEIUIOBBIC
SABJICHUA, HUCIIOJIB3YyA (bHSI/I‘—IeCKI/Ie BCJINMYHUHBI. OaBJICHUE Tasa,
TeMIICpaTypa, CpCAaAHAA KHHCTHUYCCKAs OHCPIUsd XaOTHUYCCKOTO
ABUIXKCHHUA MOJICKYJI, CPCAHCKBAaJApaTUYHAA CKOPOCTb MOJICKYII,
KOJIMYCCTBO  TCIUIOTBI, BHYTPCHHAA  OHCPIH:A, pa60Ta rasa,
KO3(1)(I)I/II_II/ICHT IMOJIC3HOTO JEHCTBUSA TEIJIOBOrO ABUTATCIIA; IIPU
OIMMCaHNU MMpaBUJIIBHO TPAKTOBATb (I)I/I3PI‘ICCKI/II>’I CMBICJI
HCIIOJIB3YyCMBIX BCINMYHUH, UX 0003HAYCHUS U CANHHUIIBI, HAXOOUTH
(bOpMyJ'IBI, CBA3BIBAKOIIIUC JTaHHYIO (I)I/I3I/ILI€CKyIO BCIIMYMHY C

APYTruMH BCIIMYHUHAM

10.6

OnuchiBaTh M3Yy4YCHHBIC JJICKTPUUECKHUE CBOWMCTBA BEIlECTBA U
ANEKTPUYECKUE sBICHUS (TIPOIECCHI), HCIONB3YS (PUINICCKUE
BEJIMYUHBI:  DBJICKTPUYECKUNM  3apsAl,  DJICKTPUUYECKOe  TOJe,
HaIpsHKEHHOCTh MOJS, TOTEHIMAN, PAa3HOCTh IOTEHIUAJIOB; MpPH
OMHCAaHWUU  TPABWIBHO  TPaKTOBATh (GUBUYECKUN  CMBICI
WCIIOIB3YEMBIX BEJIMYWH, WX O0O3HAUYCHMSI W €IUHUIILI, YKa3bIBATh
(hopMyITBI, CBSA3BIBAIONTUE TAHHYIO (PU3UUECKYIO BETMYUHY C IPYTUMHU

BCJIIMYNHaAMU

10.7

aHAIM3UPOBaTh (U3MUYECKHUE TMIPOLIECCHl U SBJICHHS, HCIONb3YS
(bu3nyeckre 3aKOHbI U MPUHIUIIBL: 3aKOH BCEMUPHOTO TATOTEHUS, 1,
IT u 11T 3akoHBl HhIOTOHA, 3aKOH COXpaHEHUSI MEXaHUYECKOUW SHEPTUH,
3aKOH COXPaHEHHUS UMITYJIbCA, IPUHIIUI CYTEPIIO3UIINH CUIT, TPUHLIIUIT
paBHONpABUs MHEPLHUAIBHBIX CHUCTEM OTCYETA; MOJIEKYJIAPHO-
KMHETUYECKYI0 TEOPUIO CTPOEHUS BEILIECTBA, FA30BbIE 3aKOHBI, CBA3b
CpellHEl KMHETUYECKOW SHEPruu TEIUIOBOTO ABM)KEHUS MOJIEKYJ C
abCOJIIOTHON TeMITepaTypoid, MEPBBIN 3aKOH TEPMOJUHAMUKH; 3aKOH
COXPAaHEHHs DJIJIEKTPUYECKOro 3apsjaa, 3akoH Kysona; mpu 3Tom
pa3nuyath CIOBECHYIO (DOPMYITUPOBKY 3aKOHA, €T0 MaTeMaTHYECKOE

BBIp@KEHHUE U yCIIOBUS (TpaHMIIbI, 00J1aCTH) IPUMEHUMOCTH

10.8

OOBSACHATH OCHOBHBIC IMPHUHIUIMBI JCUCTBHUS MAIINH, MPUOOPOB U
TEXHUUYECKUX YCTPOWMCTB; pa3iuyarTh YCJIOBUS HX O€30MacHOro

HCIIOJIBb30BaHUs B HOBCGJIHGBHOI\/’I KHU3HU

10.9

BEITTOTHATE AKCIEPUMEHTHI 110 UCCIIEIOBAHUIO (PH3HUECKUX SBICHUN
U TIPOLIECCOB C MCIOJIB30BAHUEM TIPSIMBIX U KOCBEHHBIX W3MEPCHUH;
pu 3ToM GopMyIHUpPOBaTh MpodieMy (3aaady) U TUIOTe3y y4eOHOro
OKCIIEPUMEHTa,  COOMpaTh  yCTAaHOBKY M3  NPEAI0KEHHOTO

000pyA0BaHuUs, TPOBOAUTH OTBIT U (HOPMYITHPOBATH BHIBOIBI




10.10

OcyiecTBisITh NpsIMBIE U KOCBEHHBIE H3MEpeHus (U3HYECKUX
BEJIMYMH; MPU 3TOM BBIOMpATh ONTHUMAJBHBIA CHOCOO M3MEpEeHHs U

HCIIOJBb30BAaTh U3BCCTHHIC MCTOAbI OLICHKH HOFpGIHHOCTCfI I/IBMepeHI/Iﬁ

10.11

HccnenoBaTh 3aBUCHMOCTH MeXAYy (U3NYECKUMHU BEIMYMHAMHU C
UCIOJIb30BAaHUEM MPSIMBIX M3MEPEHHI; MPU 3TOM KOHCTPYHPOBATH
YCTQHOBKY, (DMKCUPOBAaTh pE3yJbTaThl IOJIYYEHHOM 3aBUCHUMOCTHU
(Gu3n4ecKUX BEJIMYUH B BUJI€ TaOJIUL U TPa(UKOB, 1e1aTh BHIBOJbI 110

pe3yJibTaTaM UCCIICAOBAHUA

10.12

Cobmoate mpaBuiia 0e€30MacHOro0 Tpylda TMpU  MPOBEICHUU
UCCIIEIOBAaHUI B paMKaxXx Y4eOHOro OKCIepUMEHTa, Yy4eOHO-
HCCIIEA0BATENIbCKON M MPOEKTHON JESATENbHOCTU C UCTIOIb30BAHUEM

M3MEPUTENBHBIX YCTPOMCTB U 1a00paTOPHOro 000PY0BAHUS

10.13

Pemrate pacu€THble 3a7a4u € SBHO 3aJaHHOW (PU3UUECKON MOEIBIO,
UCTIONB3Yysl (DPU3MYECKHE 3aKOHBI M MPUHIUIBI;, HA OCHOBE aHaIM3a
YCIIOBHSI  33Jauydl  BBIOMpaTh (U3WYECKYI0 MOJIENb, BBIIEIATD
¢bu3nveckre BeTMYMHBI 1 (POPMYITBI, HEOOXOAUMBIE [T €€ PeleHus,
IIPOBOJUTH pacy€Tbl M OLICHMBATh pPEAJbHOCTh IOJYYEHHOIO

3Ha4YCHUS (PU3UIECKON BEIIMUNHBI

10.14

Pemiate  kauecTBEHHbIE  3aJa4yd:  BBICTPAUBATH  JIOTUYECKH
HEMPOTUBOPEUUBYIO LIETIOYKY PACCYKIEHUHN C ONMOPOIl HA U3yYEHHBIE

3aKOHBI, 3aKOHOMEPHOCTHU U (1)I/I3I/I‘IGCKI/IC SIBJIICHUS

10.15

Hcnonp3oBaTh Mpu pelieHud y4eOHbIX 3aJad COBpPEMEHHbIE
MH(GOpPMALIMOHHBIE TEXHOJOTUU IJIsl TOHUCKAa, CTPYKTYpPHUpPOBaHUS,
UHTEPIIPETallMd U TPEICTaBICHHUA y4eOHOW M HAy4YHO-TOMYJISIPHON
uH(pOpMaIIKH, MTOJIYYSHHON U3 Pa3InYHbIX UCTOYHUKOB; KPUTHIECKHU

AHAJIU3UPOBATH ITOJTYy4aCMYHO I/IH(I)OpMaI_[I/IIO

10.16

[TpuBOANTH MpUMEpPHI BKIAZAA POCCUMCKUX M 3apyOEKHBIX yUEHBIX-
(GU3MKOB B pa3BUTHE HAYKH, OOBSICHEHHE MPOLIECCOB OKPY KAIOLIETO

MHpa, B pa3BUTUC TCXHUKU U TEXHOJIOTUH

10.17

10.18

Vcnonb30BaTh TEOpETHUYECKUE 3HAHUS 1O (PU3MKE B MOBCEIHEBHOU
KU3HU JuId oOecnedeHuss O€30MAaCHOCTH NpU  OOpalleHUuH C
npubopaMM M TEXHUYECKUMH YCTPOHCTBaMH, JJsI COXpaHEHHUs
3I0pOBbSI U COOJIONEHUS HOPM SKOJOTHYECKOTO IOBEJICHHUS B
OKpY’Karollen cpene

PaGorats B rpynIi€ ¢ BbIIOJHCHUCM pPa3JIMYHbIX CONUAJIbHBIX pOHefI,
IJIAaHUPOBAaTh  pabOTy TCpPYIIbl, PalUOHAIBHO  PaCHpEeAeATh

00s3aHHOCTU H IUIAaHUPOBATL JACATCIIBHOCTH B HECTAHAAPTHBIX




CUuTyaludax, aJC€KBAaTHO OLCHWBATH BKJIAJ KaXA0ro M3 YYaCTHHUKOB

I'PYIIIbI B peLIEHNE paccMaTpUBaeMoOi MpooOIeMbl

11 KIIACC

Kon
NpoBepPsieMOro
pe3yJbTarTa

IIpoBepsiemble npeIMeTHbIE Pe3yJabTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTeIbHOM NPOrpaMMBbI CpeIHero 061Iero 00pa3oBaHus

JleMOHCTpHpOBaTh Ha TpUMEpaX poOJdb U MeCTo (U3HKH B
(hOpMUPOBAHUH COBPEMEHHOW HAYyYHOW KapTUHBI MHPA, B Pa3BUTHHU
COBPEMEHHOM TEXHUKHU U TEXHOJIOTHIA, B MPAKTUYECKOMN NEATEIIbHOCTH

JI0JIEH, 1IETIOCTHOCTD U €IMHCTBO (PU3NYECKON KapTHUHBI MUPA

11.2

Y4uUTHIBaTH TPAHULIBI IPUMEHEHUSI U3yUEHHBIX (PU3HMUECKUX MOJIETIeH:
TOYEYHBIN dJIEKTPUYECKHUN 3apAl, IACpHAst MOAENb aTOMa, HyKJIOHHAs

MOJIeNTb aTOMHOTO si/Ipa MpH peleHnH (pU3NUecKux 3a1ad

11.3

PacnioznaBath Qu3nyeckue sBieHUs (MPoLecchl) U 0OBACHATh UX HA
OCHOBE 3aKOHOB 3JIEKTPOJUHAMUKHM M  KBAHTOBOM  (PU3UKHU:
JIEKTpUYECKasi MPOBOAMMOCTb, TEIIOBOE, CBETOBOE, XHMHYECKOE,
MarHuTHOe  JIeHCTBHA  TOKa,  B3aMMOJACWCTBUE  MAarHMTOB,
JIEKTPOMAarHuTHasE MHAYKLUS, JEHCTBME MArHUTHOIO IO Ha
IPOBOJHUK C TOKOM M JBIKYILMICS 3apsi, 3JEKTPOMAarHUTHBIE
Kosie0aHus W BOJHBI, MNPSMOJMHEHHOE pPACIpPOCTpPAaHEHHE CBeTa,
OTpaKeHHe, IpejloMjeHHe, uHTepdepeHuus, aAudpakmus u
MOJISIPU3ALIUS CBETA, JUCIIEPCHUs CBETa, POTOAIEKTpHUECKUIl AP ekt
(poroaddekr), cBeTOBOE NaBICHHE, BOSHUKHOBEHHE JIHMHEHYATOTO
CIEeKTpa aToMa BOAOPOAA, €CTECTBEHHAss W HCKYCCTBEHHAs

pPaarOaKTUBHOCTD

114

OnuceiBaTh HM3yYEHHBIE CBOMCTBA BeLIECTBA (RJIEKTPUUECKHUE,
MarHUTHbIE, ONITUYECKHUE, JIEKTPUUECKYIO IPOBOIUMOCTD Pa3INYHBIX
Cpell) W DJIEKTPOMAarHUTHbIE SIBICHUS (IIPOLECCHI), HCIOIb3Ys
¢busznyeckue BEJIWYUHBL: DJIEKTPUUECKUH 3apsi, Ccuia TOKa,
IEKTPUUYECKOE  HANPSIKEHHE, DIEKTPUYECKOE CONPOTUBIICHUE,
pasHocTh moteHnuanoB, DJIC, paboTta Toka, HHIYKIIUS MarHUTHOTO
nojs, cwia Ammepa, cuna JlopeHna, MHAYKTMBHOCTh KAaTyIIKH,
SHEprus 3JIEKTPUYECKOI0 M MArHUTHOIO IOJIed, MepuoJl M 4acrora
KosieOaHUi B K0JIeOAaTeIbHOM KOHTYPE, 3apsi/i U CHJIa TOKa B ITPOLIecce

rapMOHHUYCCKHUX SJICKTPOMArHUTHBIX KOHe6aHHI>'I, (I)OKyCHOC




PaCCTOAHUEC MU ONTUYCCKasd CHJIa JIMH3BI, IIPpHU OIMMMCAHUH IIPABUIIBHO
TPAKTOBAThH (1)I/ISI/I‘I€CKI/H71 CMBICII HCHOJB3YEMBIX BCJIWYHMH, HX
0003HaUYeHUS H CAWHUIBI; YKa3bIBaATb q)OpMYJ'IBI, CBA3BIBAIOIIHNC

JaHHYIO0 (PU3UYECKYIO0 BETUUYHUHY C IPYTUMH BETUUMHAMU

11.5

OnuceiBaTh M3YyYEHHBIE KBAaHTOBBIE SIBJICHUS M  IPOLECCHI,
UCHOJB3Ys (PU3MUECKHe BEJIMYUHBI: CKOPOCTh 3JEKTPOMArHUTHBIX
BOJIH, JIJIMHA BOJIHBI M 4acTOTa CBETAa, SHEPIUs U MMILYJbC (HOTOHA,
IIEpUOJ MOJIypacIana, YHEPrysl CBA3U ATOMHBIX sJIep; IIPU OIMCAaHUU
OPaBWIBHO TPAaKTOBaTh (U3UYECKUH CMBICH  MCIOJIb3YEMBbIX
BEJIMYMH, MX OOO3HAYEHUS M EIUHUIIBI; YyKa3blBaThb (HOPMYIHI,
CBS3BIBAIOIIME JIAHHYIO (U3MYECKYI0 BEIMYMHY C JPYTUMH

BCIIMYHMHAMU, BBIYUCIIATH 3HAYCHUC (1)H3quCKOﬁ BCIIMYHUHBI

11.6

AHanu3upoBaTh (U3MYECKHE TPOLECCHl W SIBICHUS, HCIIONb3YS
¢usnyeckue 3aKOHBI M NPUHUOUNBL 3akoH Oma, 3aKOHBI
MOCJIEOBATEIBLHOTO M IAPaUIEIbHOIO COCAMHEHHUS IPOBOJHUKOB,
3akoH J[oyisa — JIeH1a, 3aKOH 2JIeKTPOMArHUTHOM UHAYKIWH, 3aKOH
MPSIMOJIMHEITHOT'O paCIIPOCTPaHEHUS CBETA, 3aKOHBI OTPA’KEHUS CBETA,
3aKOHBl  IIPEJIOMJIEHUS CBETA, YpaBHEHHME OUWHIUTEWHA I
¢dorodpdexra, 3aKOH COXpaHEHUS HHEPrUH, 3aKOH COXPAHEHUS
UMIIyJIbCa, 3aKOH COXPAaHEHUS DSJIEKTPUYECKOrO 3apsAna, 3aKOH
COXpaHEHUs MacCOBOIO 4YHMCJa, TNOCTynaTsl bopa, 3akoH
PaIUOAaKTUBHOIO paclazna; OpU OSTOM pa3indaTh CIOBECHYIO
(GbopMyIIMPOBKY 3aKOHA, €r0 MaTEMaTHYECKOE BbIPAXKEHHE U yCIOBHS

(rpanu1Bl, 006JIACTH) TPUMEHUMOCTH

11.7

OHpeI[eJ'ISITL HaIllpaBJICHUC BCKTOpAa HWHAYKIHUHW MArHvuTHOI'O I10JISA

MMPOBOJHUKA C TOKOM, CHJIbI AMnepa 1 CHJIBI HopeHua

11.8

CTpOI/ITL N OIIMChbIBATh 14306pa>KeHHe, CcOo3JaBacMO€ IINIOCKHUM

3€pPKaJIOM, TOHKOW JIMH301

11.9

BBINONHATE SKCIIEPUMEHTHI 110 UCCIIEI0BAHUIO (PU3HMUECKUX SBICHUN
U TIPOLIECCOB C UCIIOJIB30BAHUEM INPSMBIX U KOCBEHHBIX M3MEPEHUM;
pu 3ToM (OPMYIHPOBATE PoOIEMy (3a1a4y) ¥ TUIIOTE3Y Y4eOHOTO
IKCIIEPUMEHTa,  COOMpaTh  YCTAHOBKY M3  IIPEUIOKEHHOTO

000pyI0BaHUS, IPOBOAUTE OMBIT M (HOPMYITUPOBATH BEIBOIBI

11.10

OcylecTBisITh NpsIMBIE U KOCBEHHBIE H3MEpEHUs (U3HUYECKUX
BEJIMYMH; TPU 3TOM BBIOMpATh ONTHUMAJBHBIA CIOCOO M3MEpEHMs U

HCITIOJB30BaTh U3BCCTHBIC MCTOAbBI OICHKN HOFpeHIHOCTel\/’I I/ISMCpeHI/Iﬁ

11.11

I/ICCJ'ICI[OBaTB 3aBUCUMOCTH (bHSPI‘ICCKI/IX BCJINYHUH C MCITIOJIB30BAHUEM

OpsIMBIX HM3MEPEHUN; TpPH OSTOM KOHCTPYHUPOBAaTh YCTaHOBKY,




(bukcupoBaTh pe3yNbTaThl MOJIYYEHHON 3aBUCHUMOCTH (U3HUYECKUX
BEJIMYMH B BUJIE TaOIUL U TpadUKOB, J€J1aTh BHIBOJIBI 10 Pe3yJIbTaTaM

HCCICOO0BaAHUA

11.12

Cob6mrogaTe mpaBuiia 0e30MacHOro TpyJAa TMpU TMPOBEIEHUU
UCCIIEZIOBAaHUH B paMKax yd4eOHOro OHKCIEpUMEHTa, Yy4eOHO-
UCCIICZIOBATENBCKON U MPOEKTHOM JIEATEIBHOCTH C HCIIOJIb30BaHUEM

U3MEPUTENBHBIX YCTPOUCTB U Ta0OPAaTOPHOTO 000PYI0OBAHUS

11.13

Pemate pacu€THble 3a7auu ¢ IBHO 33J]aHHON (PU3UUECKON MOJIEIIBIO,
UCTIONB3Ys (PU3MYECKUe 3aKOHBI M MPUHIMIIBI; Ha OCHOBE aHAJIHM3a
yCIOBHUSA 3aJayd  BBIOMpaTh (U3MUYECKYI0 MOJENb, BbIIEIATH
¢u3nveckue BeIMYMHBI U (POPMYIIbI, HEOOXOAUMBIE Ui €€ pPeLIeHus,
NPOBOIUTH pPAcY€Thl M OLIEHUBATh PEAIBHOCTh IOJYYEHHOIO

3HAaYeHUS (PU3HMUECKON BETUIHHBI

11.14

11.15

Pemiate  kauecTBEeHHbIE  3aJa4yd:  BBICTPauMBaTh  JIOTUYECKHU
HENPOTUBOPEUUBYIO LIETIOYKY PACCYKAEHUM C OMOPOl HA U3yUEHHBIE

3aKOHBI, 3aKOHOMCPHOCTHU U (1)I/ISI/I‘-I€CKI/IC SABJIICHUSA

Hcnonp3oBaTh Mpu pelieHuH Y4eOHbIX 3aJad COBPEMEHHbIE
WHPOPMAIIMOHHBIE TEXHOJOTHH JJIsi TOWCKA, CTPYKTYpHUPOBAHHMSA,
MHTEpIIpeTallMi U NPEICTaBiIeHUs y4eOHOW W HayYHO-TOMYJISPHON
nH(pOpMaIKH, MOJIYYEHHON U3 pa3InYHbIX UCTOYHUKOB; KPUTHUYECKH

aHAJIM3UPOBATH MOTy4aeMyt0 HH)OPMAIIHIO

11.16

OOBSCHATh MPUHLMUIIBI I€WCTBUSA MAIUH, TPUOOPOB M TEXHUUYECKUX
YCTpPOICTB; pa3nuyaTh YCIOBHUS MX O€30MACHOTO HCIOIb30BaHUS B

MOBCEIHEBHOM KU3HU

11.17

[IpuBoauTH MpHUMEpHI BKJIaJa POCCUMCKUX U 3apyOekKHBIX yUEHBIX-
(U3HMKOB B pa3BUTHE HAYKH, B O0BSICHEHHE MTPOIIECCOB OKPYKAIOIIETO

MHpa, B pa3BUTUC TCXHUKU U TEXHOJIOTHI

11.18

Hcnons3oBaTh TCOPCTUUCCKUE 3HAHUA TI0 (I)I/I3I/IK6 B IIOBCEIHEBHOM
KU3HU  JJId obOecrieueHuss OE30MMaCHOCTH npu O6paH_[eHI/II/I C
HpI/I60paMI/I N TCXHUYCCKUMH YCTpOﬁCTBaMH, AL COXpaHCHUS
300POBbA U CO6HIOI[€HI/I}I HOPM D3JKOJIOTMYCCKOTO TIIOBCACHUA B

OKpY’Karolllen cpene

11.19

PaGotath B rpymie ¢ BBIMOIHEHHEM PAa3IMYHBIX COIUATBHBIX POJICH,
IUIAHUPOBaTh ~ pabOTy  TPYNNbL,  PAlMOHAIBHO  PACHpEAeIsiTh
O0S3aHHOCTH W TUIAHUPOBATH JEATEILHOCTh B  HECTAHIAPTHBIX
CUTYyalUsiX, aJCKBATHO OLICHHMBATh BKJIAJ KAXIOrO0 M3 YYaCTHUKOB

IpYIIIbI B PELICHUE paccCMaTpUBaeMOil POOIIeMbI




HNPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUA

10 KVIACC

Koa
pasaeJa

Koa nposepsiemoro
3JIEeMEHTa

IIpoBepsieMble Y1€MEHTHI COAePKAHUA

OU3NKA 1 METObI HAYYHOI'O IIO3HAHU A

1.1

O®usuka — Hayka o mnpupone. HayuHbie
METO/IbI IO3HAHUS OKpYkKarolero mupa. Posib
JKCIIEpUMEHTA M TEOpUHM B  IpoOLECCe

MO3HAHUS TPUPOABL. DKCIIEPUMEHT B (pr3mke

1.2

MogenupoBanue (U3MYECKUX SBICHUH H
IIPOLIECCOB. Hayynsie TUIIOTE3BI.
@us3nvecKkue 3aKOHbI M TEOpUH. ['paHMIIBI
NPUMEHUMOCTH  (U3MYECKHX  3aKOHOB.
IIpyauun coorBercTBusA. Poimp m  mecto
¢bu3ukn B GOPMHPOBAHUM COBPEMEHHOM
HAay4YHOW KapTHHBI MHpa, B IPaKTUYECKON

NEITEILHOCTH IO

MEXAHUKA

##HPari#KITHEMATHUKA

2.1.1

Mexanuueckoe JIBUKEHUE.
OTHOCUTEIBbHOCTE MEXaHUYECKOI'O

neukeHud. Cuctema orcuéra. Tpaekropus

2.1

[lepemenienue, CKOPOCTh (CPedHssE CKOPOCTh,
MTHOBEHHass  CKOpPOCTb) M YCKOpEHHE
MaTepHUaIbHOW TOYKU, UX MPOEKIUU HA OCU
CUCTEMBI KOOpJUHAT. Crnoxenue

MIEPEMELEHUI U CIIOKEHUE CKOPOCTEN

PaBHOMEpHOE u PaBHOYCKOPEHHOE
INPSIMOJIMHEMHOE  JIBHKEHUE. I'paduku
3aBUCHMOCTHU KOOpJIMHAT, CKOpOCTH,
YCKOpEHUs, IIyTH U IepeMelIcHUs

MaTepHaHLHOﬁ TOYKHU OT BPCMCHU




CBoOoaHoe mageHue. Y CKopeHue

CBOOOIHOTO TAJICHUS

KpuBonuneiinoe pnBuxkenue. PaBHOMepHOE
JNBIKEHHE  MaTEepPUAJIbHOM  TOYKM IO
OKPYXKHOCTH. YTJIOBasi CKOPOCTb, JIUHEWHAS
CKOPOCTb. Ilepuon u 4acToTa.

IleHTpOoCTpEMHUTENBHOE YCKOPEHHE

TexHuueckue YCTpOﬁCTBaZ CIIMAOMCTP,
ABVXXCHUEC CHaApAA0B, HCIIHBIC U PEMCHHBIC

nepecaaiu

[IpakTnueckue paboTHI. N3mepenue
MTHOBEHHOM  ckopoctu.  HccimenoBanue
COOTHOILIICHUA MCXKOY nyTAMU,
IIPOMICHHBIMU TEJIOM 3a I10CJIEA0BATEIbHBIE
paBHBIE  NIPOMEXYTKH  BPEMEHH  IIpH
PaBHOYCKOPEHHOM JIBUKEHUHM C HayaJlbHOU
CKOpPOCTBIO, paBHOW Hymo. HM3ydenue
IBYKCHMS IIAapUKa B BSA3KOW JKUAKOCTH.
W3yuenue nBHXKEHHS Tena, OpOILICHHOTO

TOPU30OHTAJIbHO

2.2

#HPari## IMHAMUKA

2.2.1

[Ipunnun  otHocuTensHOCTH  ['anmies.
IlepBeiit 3axkoH HeroToHa. MHepumanbHble

CHUCTEMEI OTCUETA

222

Macca tena. Cuna. [lpuHuun cynepno3uuuu

CHII

223

Bropoii 3akon HeroTOHa 111 MaTepHaIbHON
TOYKM B HUHEPLUAIBHOW CHUCTEME OTCYETa
(MUCO). Tperuit 3akoH HproToHa ans

MaTCpHUaIbHBIX TOUYCK

224

3akoH  BcemupHOro  TsaroreHus. Cuna
TskecTd. [lepBas kocMHueckass CKOPOCT.

Bec Tema

225

Cuna ynpyroctu. 3akoH ['yka




2.2.6

Cuna tpenus. Cyxoe Tpenue. Cuiia TpeHHs
CKOJBKEHUSI H  CHJa TPEHUA  IOKOS.
Koaddunment tpenus. Cuna conpoTUBICHUS

IIpU ABUKCHUU TCJIAa B ) KUAKOCTU HUJIU ra3c

2.2.7

HOCTynaTeHBHoe " BpalllaTCIIbHOC IBUKCHUC

abCco0THO TBEPIOTO Tena

2.2.8

MOMEHT CuJIbl OTHOCUTEJIBHO OCH BpAIICHUS.
IInevo cumel. Y ciioBus paBHOBECHS TBEPAOTO
Tena B UCO

229

TexHuyeckue yCTpPOMCTBA: MOAIIMITHUKH,

ABUXKCHUC NCKYCCTBCHHBIX CITYTHHUKOB

2.2.10

[TpakTudeckue padboTel. M3ydueHne ABMKEHUS
Opycka TI0O HAKJIOHHOW IUIOCKOCTH TIOJ
JIEWCTBUEM HECKOJBKUX cuil. VccimenoBanue
3aBUCUMOCTH CUJI YIIPYTOCTH, BOZHUKAKOIIUX
B JehopMUpyeMON TPYyXKHHE U PE3NHOBOM
oOpaslle, OT BeIMYMHBI HX JIedopmaiuu.
UccnenoBanue YCIOBHI paBHOBECHS

TBép,I[Ol"O T€JIa, UMCIOIIECTO OCh BpalliCHUA

23

##Par##3AKOHDBI COXPAHEHM B MEXAHUKE

NMmyneCc MarepuanbHOM TOYKH, CUCTEMBI

2.3.1 MaTepuaiabHbIX TOYeK. VIMITylabC CWIBI M
W3MEHEHUE UMITYJIbCa TeJla
35 3akoH coxpaHenuss wumnyisca B HCO.
o PeaktuBHOE nBHXKEHUE
233 PaGora cuibl
234 MOoONIHOCTE CUJIBI
35 Kunernueckass  sHeprus  MaTepHalbHOMN
o To4kHU. TeopeMa 0 KHHETHYECKOW YHEPTUn
[TorenumansHas osHeprus. lloTeHunanbHas
36 SHEPTHs yIpyro nehOpMUPOBAHHOM

MPY>KUHBI. HOTCHI_[I/IaJ'IBHaSI SHEpTUA TCJa

BOJIM3M OBEPXHOCTH 3eMIIU




HOTCHHI/IaHBHBIe 1 HCIIOTCHIIMAJIbHBIC CUJIBI.

Csi3b pabOThl HEMOTEHIMAIBHBIX CHJI C

2.3.7 M3MEHEHHUEM MEXaHUYECKOU SHEPrUn
CHCTEMBI TEJL 3aKkoH COXpaHEHUs
MEXaHNYECKON YHEPrun

2.3.8 VYrpyrue u Heynpyrue CTOIKHOBEHHUS

39 TexHuueckue ycTpoiicTBa: ABHKEHHE pakKer,

o BOJIOMET, KOTIEp, IPY>KUHHBIN MHUCTOJIET

[Ipaktueckue pabotTel. M3yueHnue cBs3M

5310 CKOpOCTEH Tel TIpu HEynpyroM yzaape.

UccnenoBanue cBsizm  pabOThl  CHIIBI  C

H3MCHCHHEM MEXaHHYECKOM OHEPIryuu TCjia

MOJIEKVYIJIAAPHAS ©®U3UKA 1 TEPMOAMHAMUKA

3.1

#i##Par###OCHOBBI MOJIEK Y JIIPHO-KUHETUYECKON TEOPUU

3.1.1

OCHOBHBIE ~ TOJOXEHUS  MOJEKYJSIPHO-
KUHETHYECKON TEOPHH. BbpoyHoBckoe
nswkenue. uddysusa. Xapakrep ABHKEHUS

M B3aMMOJIEMCTBUSA YaCTHI] BEILIECTBA

Mogenu cTpoeHUs] Tra3oB, KUJIKOCTEH U
TBEPABIX TE€Nl W OOBSICHEHHWE CBOKCTB

BCIIIECTBA HA OCHOBE ATHX MOJICIICH

Macca w™onekyn. KosmuecTtBo BemecTsa.

[TocTostHHast ABoraapo

TemmoBoe paBHOBecue. Temmeparypa u e€

n3mepenue. lkamna remneparyp Llenbcus

Mopnens  upeanpHoro rasza. OcHOBHOE
ypaBHEHHE MOJIEKYJISIPHO-KUHETHUECKOI

TEOpHUHN UACAIIBHOI'O ra3a

AOcomoTHas TeMIlepaTypa Kak Mepa cpeiHen
KMHETUYECKON JHEpruu TEIUIOBOI'O
nBrkeHns dactul rasa. lllkana temmneparyp

KenbBuHa

VYpaBuenne Kuanelipona — MeHaeneesa.

3akoH JlanbTOHa




I"a3oBsbIe 3aK0HBI. 30mpo1iecchl B uAcaIbHOM
ra3€ C MIOCTOAHHBIM KOJIMYCCTBOM BEIICCTBA:

u30TepMa, U30X0pa, n300apa

TexHnyeckue  yCTpOMCTBA:  TEPMOMETP,

OGapomeTp

3.1.10

[Ipaktuyeckue paboTsl. M3mepenue maccel
BO3/yXa B KJJaCCHOM KoMHare. MccnenoBanue
3aBUCUMOCTH MEXy napameTpamu

COCTOSAHUA Pa3pEIKECHHOI'O ra3a

3.2

OCHOBbI TEPMOJINHAMMKN

3.2.1

TepmonnHamuueckass cucrema. BHyTpeHHsS
SHEPIHusl TEPMOJMHAMMYECKOM CHUCTEMBI M

CIIOCOOBI €€ N3MEHEHNI

322

KonugectBo TemnoTsl 1 pabota. BHyTpeHHSS

OHEPIrusa OAHOATOMHOI'O UACAJIBHOI'O I'a3a

3.23

Bunel Ttemsomnepenadu: TEIIOMPOBOIHOCTD,
KOHBEKIIHS, U3Iy4eHue. TermioéMKOCTh Tena.
VaenbpHas TEILIOEMKOCTL BelllecTBa. Pacuér

KOJMYCCTBA TCIJIOTHI IIPH TCILIONEpEaaUC

324

[TepBsrit 3aKOH TEPMOJVHAMHUKH.
[Ipumenenue IIEpBOro 3aKOHA
TEPMOJIUHAMUKHI K M30MpOoLIECCaM.

I'paduueckas uHTEpHIpeTanus paboTH raza

3.25

TeruoBble MamuHbl. [IpuHUUMNBL IECTBUS
TeIUI0BBIX MammH. [IpeobpazoBanus sHeprun
B TeIIOBBIX MamuHax. Koadduuument
none3Horo geiicteus  (mamee —  KIIM)

teruioBoi mamuHel. [{ukin Kapuo u ero KII/]

3.2.6

Bropoii 3aKOH TEPMOJIUHAMUKH.
HeoOpatumocTh TpOIECCOB B MPHUPOJE.
TemmoBple  ABUTATENN.  DKOJIOTHYECKHUE

IpOOJIEMBI TETJIO3HEPIreTUKU

3.2.7

TexHuueckue YCTPOWCTBA: JBUTaTelIb

BHYTPEHHETO CropaHus, OBITOBOM

XOJIOAUIIbHUK, KOHAUITUOHCD




3.2.8

[IpakTrnueckue paboTHI. H3smepenune

YIEIbHOW TEIUIOEMKOCTH

33

###Par####AI'PEI’ATHBIE COCTOAHUA BEHIECBA. ®A30BbIE

[NEPEXO/IbI

3.3.1

ITapooGpazoBanue U KOHJICHCAIHS.
Hcnapenne u KumneHue. YenpHas TeIUioTa
apooOpa3oBaHusL. 3aBHCUMOCTH

TEMIICPATYPhI KUIICHUA OT AaBJICHUS

332

AOCOIIOTHAS M OTHOCHUTENLHAS BJIAXKHOCTH

Bo3ayxa. HacelenHsril nap

333

Teépnoe  Tteno.  Kpucrammmueckune  u
amopdHble Tema. AHHM3OTPONHS CBOKCTB
KpHUCTaJlJIOB. >KI/IIIKI/I6 KpHUCTaJIJIbL.

CoBpeMeHHbIE MaTepUabl

334

IInaBnenue u KpucCTajllindanus. Y nenbHas

TCIJIOTA ITJIaBJICHUA. CY6HI/IMaI_II/I}I

3.35

ypaBHeHI/IC TEIJI0BOro OajgaHca

3.3.6

TexHudeckne yCTpOMCTBA: THUIPOMETP U
IICUXPOMETP,  KaJOPUMETP,  TEXHOJOTUU
ITOJIyYEHUSI COBPEMEHHBIX MAaTEPHUAIIOB, B TOM

YHUCJIC HAHOMATCPpHUaAJI0B, 1 HAHOTCXHOJIOTUH

3.3.7

[IpakTueckue paboTHI. N3smepenune

BJIA’JKHOCTH BO3ayXa

SJIEKTPOAMHAMUKA

4.1

##HPariH## O JIEKTPOCTATUKA

4.1.1

DNeKTpu3alus Tell. JJICKTPUYECKUN 3apsi.

JIBa Bu/1a 3JIEKTPUUECKUX 3apsi/IOB

4.1.3

[TpoBoHMKH, JIADIICKTPUKH u

IIOJIYIIPOBOTHUKH

3aKkoH COXPAHCHUS SJICKTPUICCKOI'O 3apdaa

4.1.4

B3aumonelictBue 3apsinoB. 3akoH Kyiona

OnexkTpudeckoe  mozie.  Hampsk€HHOCTH

QJICKTPHUICCKOT'O I10JIA. HpI/IHI_II/Il'I




cynepno3uiuu. JIuHUM ~ HaNpsHKEHHOCTH

QJICKTPHUYCCKOI'O IT0JIA

PaGota cui 3IEKTPOCTATUYECKOrO MOJIS.

Ilorenuuain. Pa3HoCTh NOTEHIMATIOB

HpOBOI[HI/IKI/I U OUSJICKTPUKU B MMOCTOAHHOM
QJICKTPUYCCKOM  IIOJIC. I[I/I3J'ICKTpI/I‘leCKa${

IIPpOHUIACMOCTb

DIIEKTPOEMKOCT. Konnencarop.
DneKTpOEMKOCTh TUJIOCKOTO KOHZIEHCATOpa.

DHeprus 3apsHKEHHOT0 KOH/ICHCATOpa

TexHuueckne yCTPOHCTBA:  AIEKTPOCKOIL,
AJIEKTPOMETP, DIEKTPOCTATHUECKas 3allIuTa,
3a3eMJICHHE AIIEKTPONPUOOPOB,

KOH/JIEHCATOP, KCEPOKC, CTPYUHBIN IIPUHTED

4.1.10

[IpaxTueckue paboThI. H3mepenune

BHCKTpOéMKOCTI/I KOHACHCATOpa

4.2

HHPart#H#IIOCTOSIHHBIN DJIEKTPUUYECKUM TOK. TOKU B

PA3JIMYHBIX CPEJAX

VcmoBus CyHmICCTBOBAHHUA ITIOCTOSAHHOTI'O

4.2.1 AJIEKTPUYECKOr0 TOKa. VCTOYHHUKM TOKa.
Cuna Toka. [locTossHHBIN TOK
4.2.2 Hanpsokenue. 3akon Oma i1s yyacTka Lenu
123 DJIEKTPUUYECKOE CONPOTUBIIEHUE. Y IEJIbHOE
o COIIPOTHBIICHUE BELIECTBA
424 [TocnenoBarensHOE, napa’suieJbHoe,
o CMEIIaHHOE COeAMHEHHE MTPOBOHUKOB
Pabota snexkrpuyeckoro Toka. 3akoH Jxoys
4.2.5
— Jlenna
4.2.6 MoIHOCTb NEKTPUYECKOTO TOKA
anekTponaBrkymas cuna (manee — 3/C) u
427 BHYTPEHHEE  COMNPOTUBJICHHWE  HCTOYHHMKA

ToKa. 3akoH Oma st ONMHOM (3aMKHYTOM)

anekTpuyeckoil nenu. Kopotkoe 3amblkaHue




4.2.8

ONEKTpOHHAs  NPOBOAUMOCTh  TBEPABIX
METaJ/JIOB.  3aBUCUMOCTb  CONPOTHUBIICHUS
METaJUIOB oT TEMIIEPaTyphl.

CBepxnpoBOIUMOCTb

4.2.9

DnekTpuyeckuii Tok B Bakyyme. CBoiicTBa

JJIEKTPOHHBIX ITyYKOB

4.2.10

[lonmynpoBoiHUKHU. CobcTBeHHast u
MpUMEeCHas MIPOBOAMMOCTH
MOJynpoBOAHUKOB. CBOMCTBA p-n Mepexoia.

[TonmynpoBoIHUKOBEIE TPUOOPHI

4.2.11

DJIEKTPUYECKUH TOK B DJIEKTPOJIMTAX.
DNeKTPOIUTHYECKAS JTUCCOLIAAIINS.

DIeKTpoIn3

4.2.12

DNeKTpUUECKU TOK B rasax.
CaMOCTOSITENBHBIA M HECAMOCTOSTEILHBIN
paspsn. Pa3znuunbie TUIIBI CAMOCTOATENBHOTO

paspsaa. Monnus. [1nasma

4.2.13

TexHuueckue  yCTpOMCTBa:  aMIepMeTp,
BOJITMETP, pEOCTaT, HWCTOYHUKU TOKa,
AJIEKTpOHArpeBaTeNIbHbIE puOopHI,
ANEKTPOOCBETUTEIHHbBIE puOopHI,
TEPMOMETP  COTPOTHUBIICHUS, BAKyyMHBIN
TUOJl, TEPMHCTOPHI U  (HOTOPE3UCTOPHI,

HOJIprOBOIIHHKOBI:IfI Auoa, raJlbBaHHUKa

4.2.14

[IpakTueckue paboTshl. N3yuenne
CMEIIAHHOIO COEJUHEHHS PE3UCTOPOB.

N3mepenne DOJIC HCTOYHHMKA TOKa U €ro
BHYTpPEHHEro comnpotuBienus. Habmronenue

QJICKTPOJIn3a

11 KVIACC

Kon
pa3jiena

Konnposepsiemoro
3J1eMeHTa

HpOBepﬂeMble JIEMEHTDBI COACPKAHUA

4

SJIEKTPOAMHAMMUMKA




4.3

##HPart#M AT HUTHOE I1OJIE. DJIEKTPOMATHUTHASA

NHAYKLNWA

43.1

IlocTosstHHBIE MarHuThHl. B3auMmoenicTBue

IIOCTOAHHBIX MarHuToB

432

MaruutHoe mnosne. Bektop MarHMTHOU
uHaykuud. llpuHoun — cynepno3unuu.
Jlunun MarnutHOM MHAYKUMU. Kapruna
JUHUNA  MarHUTHOW UWHAYKUUU  MOJsA

IIOCTOSAHHBIX MarHmuTOB

433

MaruurtHoe 1oJjie MPOBOJHUKA C TOKOM.
KapTtuna nuHuit nosis JJIMHHOTO MPSAMOTo
IIPOBOJIHMKA U 3aMKHYTOI'O KOJIBLIEBOI'O
MIPOBOJIHUKA, KATYIIKM C TOKOM. OIBIT
Opcrena. BzaumoelicTBiue NpoBOIHUKOB

C TOKOM

4.3.4

Cuna Amnepa, €€ MOyJIb U HAIIPABJIEHUE

4.3.5

Cuna Jlopenua, eé MOJYJIb "
HampaBjieHue. JIBWKeHue 3apsKeHHON
YaCTHULbI B OAHOPOJHOM MarHUTHOM IIOJIE.

Pa6ota cunsl JlopeHnna

4.3.6

SIBneHue IEKTPOMAarHUTHON UHAYKIUU

4.3.7

[ToTox BekTOpa MAarHUTHON UHAYKIIHMHA

4.3.8

21C WHYKIHH. 3akoH

AJIEKTPOMATHUTHON MHAYKLIMHU Dapanes

4.3.9

BuxpeBoe anexrpuueckoe mose. I/C
UHIYKIUH B MPOBOJHUKE, IBHKYILEMCS
HOCTYIATEIEHO B OJTHOPOJTHOM

MarguTHOM II0JIC

4.3.10

IIpaBuno Jlenma

4.3.11

NHIyKTUBHOCTS. SIBaenue

camonHaykuuu. I1C caMOMHAYKIMH

4.3.12

3HepFI/ISI MAarduMTHOIO TIIOJIA KaTylIKu C

TOKOM

4.3.13

3J'IeKTpOMaFHI/ITHOC I10JIC




TexHu4yeckne yCTpOWCTBA: IOCTOSIHHBIE

MAarHuThbl, AIIEKTPOMArHUTBI,
43.14 JIEKTPOBUTATEIIb, YCKOPHUTEIHN
AJIEMEHTApHBIX YacTHll, HWHIYKLIHMOHHAs
neyb
IIpaxTuueckue paboTHI. N3yuenune
MarHUTHOTO TOJS KaTyHIKd C TOKOM.
4315 HccnenoBanue JEHUCTBUSA ITOCTOSTHHOTO

MarsurTa Ha paMKy C TOKOM.
I/ICCJ'ICI[OBaHI/IC SABJICHUA

BHGKTPOMaFHHTHOﬁ HHAYKIOUH

KOJIEBAHUA U BOJIHBI

5.1

##HPar#MEX AHUYECKUE U OJIEKTPOMATI'HUTHBIE

KOJIEBAHUA

KonebarenpsHas cucrema. CBoOOIHEBIE
konebaHus. ['apMoHUYecKue KOIeOaHMUS.
[lepuon, dwacrota, amrumdtyna u ¢asa

KoJIeOaHui

5.1.2

[IpyxuHHBIA MagTHUK. MaTeMaTH4eCKU

MassTHHUK

YpaBHEHHE TapMOHUYECKHX KOJICOAHHIA.
KunemaTtnueckoe A JTAHAMHYECKOE

OMMCAaHUE KOJIe0aTEIbHOIO IBUKEHUS

IIpespamenue SHEPIruu pu
rapMoHMYecknx  kojeOaHusx.  CBs3b
aMIUIUTY bl KoJIeOaHu’ UCXOJTHOU
BEJIMYMHBI C aMIUIUTYJIaMHU KoJieOaHui eé

CKOPOCTH M YCKOPEHUs

KoneGarenpabiii  koHTYp. CBOOOIHBIE
AJIEKTPOMATrHUTHBIC KOJIeOaHus B
UICaTbHOM  KOJIeOAaTeIIbHOM  KOHTYDE.
Amnanorus MCXKAY MCXAaHHYCCKMMU H
SJICKTPOMAariMTHBIMHA KOJIEOaHUSIMU.

®opmyna Tomcona




3akoH COXpPAaHCHUA SHCPIruu B UACAJIBHOM

KOJIeOaTeIbHOM KOHTYPE

Brinyxnennbie MEXAHUYECKUE
konebannsa. Pesomanc. Pesonanchas
KpuBasl. Beinyxnennbie

SJICKTPOMArHUTHLIC KoJIeOaHHs.

5.1.8

[lepemennbii  TOK. CHHYCOMAANBHBII

HepeMeHHbeI TOK.

5.1.9

MomHocTE MEPEMEHHOTO TOKA.
AMIUTMTYTHOE U IEHCTBYIOIIEE 3HAYCHHUE

CHJIBI TOKA W HAITPSAXKCHUA

5.1.10

Tpanchopmarop. IIpousBoxactso,
nepeayda u noTpedieHne dMeKTPUIECKOM
SHEPTUHU. DKOJIOTMYECKHE PHUCKH TMpHU
MIPOU3BOJCTBE 3JIEKTPUUECKOW HHEPTHUU.
Kynprypa HCIIOJIb30BAHUSA

SJICKTPOSHEPIUU B IMOBCEIHEBHOM KM3HU

5.1.11

TexHuveckue ycTpomncTBa: ceiicmorpad,
AIEKTPUYECKUI 3BOHOK, JUHUH

aJIeKTponepeayd

5.1.12

[Ipaktuyeckue pabotel. HMccnenoanue
3aBHCHMOCTH €pHOa MaJbIX KOJIeOaHU
rpy3a Ha HUTH OT JJIMHBI HUTH U MaccChl
rpy3a. MccnenoBanue nepeMeHHOro TOKa
B Lenu u3 IIOCJIEI0BATEIBHO
COEIMHEHHBIX KOHAEHCATOpa, KaTyIIKU U

pe3ucropa

52

##HHParH#MEX AHUYECKUE N OJIEKTPOMAI'HUTHBIE BOJIHBI

5.2.1

522

Mexanuueckue BOJIHBI, yCIIOBUSA
pacnpoctpanenus. Ilepuwon. CkopocThb
pactpoCTpaHeHHss W JJIMHA  BOJIHBL

HOHGpC‘IHBIC " IPOAO0JIBHBIC BOJIHEBI

#iHPart## atepdepeHmms u qudpakius

MEXaHHNYCCKHX BOJIH




523

3Byk. CKOpOCTh 3ByKa. I pOMKOCTh 3ByKa.

Bricora Tona. TemOp 3ByKa

524

ONEeKTPOMAarHUTHbIE  BOJHBL. Y CJIOBHUS
U3JIy4eHUsI DJICKTPOMATHUTHBIX  BOJIH.
B3anMHuas opueHTtanus BekTopos E, Bu v

B DJIEKTPOMAarHUTHOM BOJIHE B BaKyyMe

525

CBoiicTBa  DJIGKTPOMATrHUTHBIX  BOJIH:
OTpaKeHHE, PEJIOMIICHUE, TOJIIPU3ALIHS,
nudpakmus, uaTephepeHimsa. CKOpocTh

QJICKTPOMArduTHLIX BOJIH

5.2.6

[IIxana 3JIEKTPOMarHUTHBIX BOJIH.
HpI/IMeHeHI/Ie OJICKTPOMAarHuTHBIX BOJIH B

TEXHHUKE U OBITY

5.2.7

[IpuHIUIIBI PAAUOCBS3U U TEIEBUIACHUS.
Panuonoxanus. DIIEKTPOMArHuTHOE

3arpsA3HCHHUC Oprmaromeﬁ Cpcabl

5.2.8

TexHuyeckrue yCTpoiCcTBa: My3bIKalbHbIE
UHCTPYMEHTHI, yJIbTPa3ByKOBas
JUAarHOCTUKAa B TEXHHKE M MEJIHULIMHE,
pagap, paauONpPUEMHUK,  TEJIEBHU30p,

anTeHHa, tenedon, CBU-nieup

53

#H#HtPar#H#OIITUKA

5.3.1

[IpssmonuHeiHoe pacnpocTpaHeHne

CBETa B OTHOPOIHOM cpene. JIyd cBera

532

OtpakeHue cBeTa. 3aKOHBl OTPAKEHUS
cgeTta. [locTpoeHue n300paxxeHHit B IJIOCKOM

3epKae

533

I[peromiicHue cBeTa. 3aKOHBI MPETIOMIICHHS
CBeTa. AOCOIOTHBIN [moKasareib

MIPEIOMIICHUS

534

[Tonxoe BHYTPEHHEE OTpakKECHUE.
IIpenenbHbIi YyroJ IOJIHOIO BHYTPEHHETO

OTpaKeHUs




535

Hucniepcuss  cBera. CIOXHBIM  COCTaB

oenoro cBera. L[BeT

5.3.6

Cobuparonye U paccenBarOIUE JIHMH3bIL.
Tonkast nuH3a. DOKYCHOE pacCTOSHHUE U
OIITHYCCKas CHJla TOHKOM JIMH3HI.
[Toctpoenue n300paskeHui B
COOMPAIOLINX U PACCEHBAIOLINX JIMH3aX.
®opMynia TOHKOW JMH3BL. YBeIMYCHHE,

JaBacMoOC JIMH30H

5.3.7

Hpeﬂenm MMPUMCHUMOCTH

reOMETPUYECKON ONTUKH

5.3.8

WNnrepdepentius cBeta. KorepeHTHbie
UCTOYHUKU.  YCIOBUS  HAONIOACHHS
MaKCUMYyMOB u MUHHUMYMOB B
UHTEp()EPEHITMOHHON KapTHHE OT JBYX

CI/IH(1)3,3HBIX KOTCPCHTHBIX UCTOYHUKOB

539

Hudpakuus  cBera. JudpakunoHHas
peméTka. YciaoBue HaOM0IeHUs TIaBHbIX
MaKCHMYyMOB npu naJIcHAN
MOHOXPOMAaTHYECKOTO cBeTa Ha

I(QPpaKIMOHHYIO PEeIIETKY

5.3.10

[Tonsipusanus ceera

5.3.11

TexHudeckne yCTpOMCTBA: OYKH, JyIIa,
¢doroanmapar, MPOSKIMOHHBIN ammapar,
MHUKDPOCKOII,  TEJIECKOIl,  BOJOKOHHAs
ONTHKA,  AW(paKIUOHHAS  pelIETKa,

MOJSAPOUL

5.3.12

[Tpaktuueckue  pabotsl.  M3mepeHue
noka3zareJs npenomienus. Mccnenosanue
CBOMCTB  HW300pakeHWMH B  JIMH3aX.

HabGmronenue qucniepcuu ceeta

SJIEMEHTHI CIIELITUAJIBHOM TEOPYM OTHOCUTEJILHOCTH

6.1

I'paHnnBl MPUMEHMMOCTH KJIACCUYECKOM
MEXaHUKH. ITocTynater TEOPUHU

OTHOCHUTCIIBHOCTHU! HWHBapUAaHTHOCTb




MOAYyJI1 CKOPOCTH CBE€Ta B BaKyyMeE,

MPUHIUTT OTHOCUTEIFHOCTH DHUHINTEITHA

OTHOCHUTENBHOCTh OJHOBPCMCHHOCTH.

6.2 3amejUieHHe BPEMEHHU M COKpalleHUe
JUTHHBI

6.3 DHEeprusi U UMITyJIbC CBOOOHON YaCTHUIIBI
CBsi3p Macchl C PHEpPruei U HMITYJIbCOM

6.4 CBOOOJHOW YaCTUIBL. DHEPrus MOKOA

CBOOOIHOM YaCTUIIbI

KBAHTOBAS ©U3UKA

7.1

#iHPar###JIEMEHTBI KBAHTOBOM OITTUKU

7.1.1

@oronel. ®opmyna Ilnanka  cBsA3M
SHEepruu (pOTOHA C €ro YaCTOTOW. DHEPrus

U UMITYJIbC ()OTOHA

7.1.2

OTkpbiTHE U UCCIIeIOBaHUE
¢doroadpdexra. Ombrter A.I'. Cronetona.

3akonsl pororddexra

7.1.3

YpaBHeHne DUHImTENHA JUTA
dotoapdexra.  «Kpacnas  rpaHunan

dbotorddexra

7.1.4

Hasnenwne cBera. OnbiTel [1.H. JleOGeneBa

7.1.5

XUMHUYECKOE NENCTBUE CBETA

TexHHYECKHEe YCTPOMCTBA: (POTOIIEMEHT,
dboronaTyuk, COJIHEYHAs Oarapes,

CBETOIUOI

7.2

CTPOEHUE ATOMA

7.2.1

Monens atoma Tomcona. OTBITE
Peszepdopaa mo ucciie10BaHuI0 CTPOSHUS

aTomMa. HnaHeTapHasI MOICIb aToOMa

7.2.2

Iloctymater  bopa.  M3nyuenue u
MOTJIOIEHHEe (OTOHOB MpPH  IMepexoje
aroMa C OJHOIO YpPOBHS OJHEpPrUH Ha
apyroid.  Buael  cnektpoB.  Cnektp

YpOBHEH 3HEPTHH aToMa BOJ0pO/ia




7.2.3

BommmoBele cBolicTBa dacTtuil. BoaHBI 1e
Bporins. KopnyckynspHo-BOIHOBO#M
nyanusM. Jludpaxiuys dIEKTpOHOB Ha

KpHUcTaJljIax

7.2.4

CrioHTaHHOE U BBIHYKACHHOC U3JTYy4YCHHC.

VYcTpoiicTBO M IPUHIMI pabOoTHI Ja3epa

7.2.5

TexHuyeckre ycTporucTBa: CIEKTPATbHBIH
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBII

KOMITBIOTED

7.2.6

[Ipaktuueckue paboTel. HabmrogeHue

JIMHENYaTOro CIeKTpa

7.3

ATOMHOE A1PO

7.3.1

Metoapl HaOMIOAEHHUS U PErHCTpaluu

9JICMCHTAPHBIX YaCTHUI]

7.3.2

OTKpBITHE  PATUOAKTUBHOCTH. OMBITHI
Pesepdopna mo ompenencHuo coctaBa
panuoakTuBHOrO wu3nmydeHus. CBOHCTBa
anbda-, oera-, raMmma-m3;TydeHHs.
BnusiHue paguoakTHBHOCTH Ha  JKUBBIC

OpraHu3MbI

7.3.3

OTkpbiTHE  TPOTOHa U HEUTpPOHA.
Hyxnonnast monens sapa ['eiizenbepra —
WBaneHko. 3apsg sapa. MaccoBoe 4uciio

saapa. M3oTonsl

7.3.4

Anbda-pacnan. DNEeKTPOHHBIN u
MO3UTPOHHBIA  OerTa-pacmag. [amma-
U3JIy4eHHe. 3aKOH  PaJHOAKTHUBHOTO

paciiazaa

7.3.5

OHeprusi CBS3M HYKIOHOB B  sJIpe.

Anepusie cuibl. JledekT Macchl sapa

7.3.6

Snepnble peaknuu. JleneHHe W CUHTE3

saaep

7.3.7

Snepusiii  peakrop.  TepmosinepHsli

cunre3. [IpoGneMbl M  TEPCHEKTHBBI




AIEPHOM DJHEPreTHKU. OKOJIOTUYECKHE

ACIICKThI ﬂI[epHOI\/JI OHCPICTUKU

7.3.8

OnemeHTapHble  yacTulbl.  OTKpbITHE
[IO3UTPOHA. @yH/1aMEHTAJIbHBIE

B3aUMOJI€HCTBUS

7.3.9

TexHuueckne yCTpPOWCTBA:  JTO3UMETD,
kamepa Bunbcona, smepHbIii peakTop,

aToMHas 6ombOa

7.3.10

[Ipaktuueckue pabotel. HccnenoBaHue
TPEKOB YaCTHII (o TOTOBBIM

dboTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3BéznHoro Heba. CosBe3nwusi, sIpKue

3Bé3I[LI, IIJ1aHCThI, ©UX BUAUMOC ABUKCHHC

8.2

Conneunas cuctema. IlmaHeTsl 3eMHOI
IpyIIIbI. IInaneThI-rUTaHThI u ux
CIIYTHHKH, KapJIMKOBBIC TTIJIAHCTHI. Mainie

Tesna CoTHEYHOH CUCTEMBI

8.3

Connne, d¢otochepa u  armocdepa.

CotHeYHast aKTHBHOCTD

8.4

Hctounuk sHeprun ComnHIa u 3BE37

8.5

3BE31bl, MX OCHOBHBIE XapaKTEPUCTHKH:
Macca, CBETUMOCTb, paJnycC, TEMIEpaTypa,
ux B3aUMOCBSI3b. Juarpamma
«CIIEKTPAJIbHBIA  KJIACC — CBETUMOCTB.
3BE3bl [JIABHOW  IOCJIENOBATEIBLHOCTH.
3aBUCUMOCTb «Macca — CBETUMOCTBY» JJIs

3BE3 ] IJIaBHOU oCIaACA0BAaTCIIbHOCTHU

8.6

##Par###BayTpennee cTpoeHue 3BE3.
COBpeMeHHBIe IpEACTaBIICHUA (6]
MPOUCXOKICHNN W 3Boyonuu CoJHIa U

3BE31. DTallbl )KU3HU 3BE3]I

8.7

Mneunsii Ilyte — Hama ['amakTuka.

CnupanpHass  cTpykTypa  ['anmaktuku,




pacnpeneneHue 3BE3A, raza M IbUIM.
ITomoxxenne wu JBHUXCHUC COJ'IHIIa B
l'anaktuke. Ilnockas wu cdepuueckas

HOACUCTEMEI | aJlTaKTUKU

8.8

Tumer ramaxktuk. PanuorajdakTukun H

KBa3apbl. YEpHBIE IBIPHI B IApaxX TAIAKTUK

8.9

Bcenennas. Pacmmpenue BceneHHoil.
3akon XaO6ma. Pa3z0eranue ramakTuk.
Boszpact u paguyc Bcenennoit, Teopus
Bonbmioro B3peiBa. Mogens «ropsueit

Bcenennoi». PenukToBoe u3iyueHue

8.10

Macmrabnast  ctpyktypa  BceneHHoi.
Meraranaktuka. Hepeménnbie mpooiemsl

ACTPOHOMHH




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

» ®usuka. 10 knacc. Mskumes I'.4., byxosues b.b., Corckuit H.-H.; nox
penakiueit [TapdpentreBoit H.A. AxuronepHoe o61miectBo «M3narenbcTBo
«ITpocBenieHue»

» ®usuka. 11 knacc. Mskuiues I'. 4., byxosues b.b., Hapyrun B.M.; nox
penakmueii [TapdpenToeBoit H.A. AxnmonepHoe o6mecTBo «l3marenbcTBo

«IIpoceemenue»
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