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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢Qu3uke 0a30BOro ypoBHS Ha YPOBHE CPEIHETO OOIIETro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TPeOOBaHUI K pe3yibTaram
OCBOEHHUSI OCHOBHOW 0Opa3oBaTeNbHOM MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, a Takxke c ydy€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHILIETIIUK TIpernojiaBanusi yueOHoro mnpeamera «Dusmka» B 00pa3zoBaTEIbHBIX
OpTraHU3aUAX Poccuiickon Odenepannu, pEATU3YIOIINX OCHOBHEIE
oOpa3oBarebHbIe MPOTPAMMBI.

CopepxaHue mnporpaMMmbl 1O (U3MKE HaAMpaBieHO Ha (HOPMUPOBAHHE
€CTECTBEHHO-HAYYHOU KapTUHBI MUpa oOydaromuxcsa 10—11 kiaccoB npu 00yueHun
uxX Qu3uke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-JEATEIbHOCTHOTO MOAXO0/A.
[Iporpamma no ¢usuke coorBercTByeT TpedoBanusiM @I'OC COO k miiaHUpyeMbIM
JUYHOCTHBIM, MPEIMETHBIM M METANPEIMETHBIM pe3yibTaTaM OOyYEHHs], a TAKKe
YUHUTBIBAET HEOOXOJUMOCTh pEATU3AlMU MEXKIPEIMETHBIX CBS3€ (U3UKUA C
€CTECTBEHHO-HAYYHBIMHU YYE€OHBIMH NpeaMeTaMu. B Hell onpenensitorcs OCHOBHBIE
LeNU U3ydeHus (U3UKHU Ha YPOBHE CPEAHETO O0IIEero 00pa3oBaHus, IIIaHUPYEMbIE
pe3ysbTaThl  OCBOGHMsSI Kypca (U3MKHU: JIMYHOCTHBIC, METAlpEIMETHBIE,
npeaMeTHble (Ha 6a30BOM YpPOBHE).

[Iporpamma 1o gpu3MKe BKIIOYAET:

e IUIAHUPYEMBIE Pe3yNbTaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YpOBHE, B

TOM YHCJIE MIPEIMETHBIE PE3YJIbTaThl IO roJjaM 00yUYEHUS;

e cojepkaHue yueOHoro npeamera « Pu3nkay 1o rojgaMm o0ydeHusl.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAaX NPHUPOAbI, BBICTyIas B
KauecTBe y4eOHOIo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpyxkaromiem mupe. IkoapHBIN Kypce GU3NKU — cHCTEMOOOpa3yIoIui
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIBbKY (PU3HUECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJIICHHMM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuznyeckoit reorpadueir u actpoHomueid. Hcmonb3oBaHME UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenesieT XapakTep U pa3BUTHE
pa3zHOOOpa3HBIX TEXHOJIIOTHH B cpepe SHEPreTUKU, TPAaHCIIOPTa, OCBOEHUSI KOCMOCa,
MOJIYYEHHs] HOBBIX MAaTEpHAJIOB C 3aJaHHBIMH CBOMCTBaMHU U Apyrux. M3ydenue
(GU3UKKM BHOCUT OCHOBHOM BKJ1a/l B GOPMHPOBAHNE €CTECTBEHHO-HAYYHON KapTUHbI
Mupa oOydarouuxcs, B (OpMUPOBaHHE YMEHHI NPUMEHSATh HAY4YHBIA METO]
MO3HAHMS TP BBINOJIHEHUN UMH YYEOHBIX UCCIIEIOBAHUI.

B ocHOBY Kypca pusuku 11 ypoBHS CpeaHETO 0011ero 00pa3oBaHUsI IOJI0KEH
pSA UIeH, KOTOPbIE MOKHO pacCcMaTpUBaTh KaK MPUHLHUIIBI €70 OCTPOEHHUS.

Hoes yenocmnocmu. B COOTBETCTBUU C HEM KypC SBISETCS JIOTUYECKHU
3aBEPILIEHHBIM, OH COJIEPKUT MaTepuai U3 BCEX pa3feioB (PU3MKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TAK U COBPEMEHHOMN (DU3UKH.



Hoesn eenepanuzayuu. B cooTBeTCTBUM ¢ HeW MaTepuan Kypca (HU3HKU
o0benUHEH BOKpPYr ¢u3nyeckux Teopuil. Bemymum B Kypce sBIsieTcs
dbopMupOBaHUE MPENCTABICHUM O CTPYKTYpPHBIX YPOBHSX MaTe€pUH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTapHOTO TOTEHIMaNa (PU3MUECKON HAayKH, OCMBICICHHUE CBS3H Pa3BUTHUSA
(bu3MKH ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHUECKIUMH, HPABCTBEHHBIMU
U DKOJIOTUYECKUMU MTPOOJIEMaMHU.

Hoes npuxnaonot nanpasnennocmu. Kypce hbu3uku rpemnonaraet 3HakoMCTBO
C LIMPOKUM KPYIOM TEXHHYECKUX M TEXHOJOTMYECKUX MPUIIOKEHUN HU3YUEHHBIX
TEOPUH U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJEp)KaHUs, IMOCBSIIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTUEM TEXHUKU M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeEM pallMOHAIBHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKON 0€3011acCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (U3MKH Ha YpPOBHE CPEAHEro OOILEero
oOpa3oBaHus SBIAIOTCS (U3UUECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUI O
CTPYKTYpE MOCTPOEHUsI PU3NYECKON TeOpuH, posin GyHIaMEHTAIbHBIX 3aKOHOB U
IPUHLIUIIOB B COBPEMEHHBIX IPEJCTABICHUAX O IPUPOJIE, TPaHUL[AX TPUMEHUMOCTH
TEOpUH, JIJIsl ONTMCAHUS €CTECTBEHHO-HAYYHBIX SBJICHUH U MPOILIECCOB).

CucTeMHO-IesITeIbHOCTHBIN TMOJAX0A B Kypce (PH3UKK peanmu3yercs Mpexiie
BCEro 3a CYET OpPraHM3alliU SKCIEPUMEHTAIBHOM AESITEITbHOCTH O00YyYaroIMXCs.
Ji1st 6a30BOT0 YPOBHA Kypca (PM3UKHU — 3TO UCIOJIb30BAaHUE CUCTEMbI ()POHTAIIBHBIX
KpPaTKOBPEMEHHBIX IKCIEPUMEHTOB U JJa0OPAaTOPHBIX pabOT, KOTOPHIE B IPOrpaMMe
no (usuke 0ObEIWHEHBI B OOIIMNA CHUCOK YYEHUYECKHUX MPAKTHUECKUX PaloT.
Bblenenre B yKa3aHHOM MepeyHe JIabOpaTOpHBIX pabOT, MPOBOJMUMBIX IS
KOHTPOJISL U OLIEHKH, OCYIIECTBIIIETCS y4YaCTHUKAMU 00pa30BaTeIbHOrO IMpolecca
UCXOJII U3 OCOOCHHOCTEW IUIAHUPOBAHUS U OCHAIIeHUs kaOunera (usuku. [lpu
3TOM OO0ECTeunBaeTcsl OBJAJCHHE OOYYarOIIMMHUCS YMEHUSMU TPOBOJUTH
KOCBEHHBIC HM3MEPEHHUS, HMCCICAOBAHUS 3aBUCUMOCTEH (PH3NYECKUX BEIUYUH U
MIOCTAHOBKY OITBITOB TIO MTPOBEPKE MPEITIOKEHHBIX TUTIOTE3.

Bonbiioe BHUMaHKE yeisieTcsl pEHICHUI0 paCUE€THBIX U KAUeCTBEHHBIX 3a]1a4.
[Tpu 3TOM A5t pacu€THBIX 3a7a4 IPUOPUTETOM SIBJISIIOTCA 3a/1a4M C SIBHO 3aJaHHOMN
bu3MYecKol MOAENbI0, TO3BOJIAIONMIME TPUMEHSATh M3YUYCHHBIE 3aKOHBI W
3aKOHOMEPHOCTH KaK M3 OJHOrO paszfena Kypca, TaKk U HWHTErpuUpys 3HaAHUS W3
pa3HbIX pa3naenoB. Jlig KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBISIOTCA 3aJaHUS HA
OOBSICHEHHE NTPOTEKAHUS (PU3NYECKUX SBJICHHM U TPOLIECCOB B OKPYXKArOIIeH
KU3HH, TpeOyronue BBIOOpa (U3UYECKOW MOACNU IS CUTYallMH MPaKTHUKO-
OpPUEHTHUPOBAHHOTO XapakTepa.



B cootBetctBuu ¢ TpeboBanusimu @I'OC COO k MaTepuanbHO-TEXHUYECKOMY
obecrniedyeHno yueOHOTo mporecca 0a30BbI YpOBEHb Kypca (DU3MKK HA ypOBHE
cpenHero ooOmero oOpa3oBaHUsl JTOJDKEH H3Yy4aTbCs B YCIOBUAX IMPEAMETHOTO
kaOuHeTa (PU3MKK WIM B YCIOBUSAX HHTEIPUPOBAHHOTO KaOWHETa MPEIMETOB
€CTECTBEHHO-HAYYHOr0 LUKIa. B xabuHeTe Pu3uKu AOMKHO OBITH HEOOXOIUMOE
nabopatopHoe 00O0pyJOBaHUE [JIs BBIMOJHEHUS YKa3aHHBIX B MporpaMMme Mo
¢u3MKe yIeHUYECKUX MPAKTUYECKUX paboT U JEMOHCTPAIIMOHHOE 000pYIOBaHHUE.

JleMmoHCTpanioHHoe o0OopyaoBaHue (HOPMHUPYETCS B COOTBETCTBHH C
OPUHIIMIIOM MHUHUMAJIBHOM JOCTaTOYHOCTH M  OOECHEeYMBAET IOCTAaHOBKY
NEPEYUCIIEHHbIX B IporpamMme Mo (U3MKE KIIOYEBBIX JEMOHCTpalMid s
UCCIICIOBAaHMUSI ~M3y4aeMbIX SIBJICHHA M  TPOIECCOB, OMIUPHUECKUX U
(dbyHIaMEHTaIbHBIX 3aKOHOB, HX TEXHUYECKUX MPUMEHECHHIA.

JlaGopatopHoe 00OpynOBaHUE [UIsl YYEHUYECKUX MPAKTHUYECKUX pPaldoT
dopMupyeTcss B BHJIE TEMAaTUYECKUX KOMIUIEKTOB U 0O€cleYrBaeTCsl B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTHmueckue KOMIUIEKTHI
7a00paTOpHOTO OOOPYJIOBAHUS JIOJKHBI OBITh TMOCTPOEHBI HAa KOMIUIEKCHOM
UCTIOJb30BaHUU aHAJOTOBBIX W IHU(PPOBBIX MPUOOPOB, a TAKXKE KOMITBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE ITU(PPOBBIX J1a00OpaTOpUil.

OCHOBHBIMHU TIEJIIMH U3y4eHUs] PU3UKHU B 0011eM 00pa30BaAHUU SBJISTFOTCS:

o (opMupoBaHHE WHTEpeca M CTPEeMJICHHsS OOYYalOIIUXCS K HaydHOMY
W3YYCHUIO TPUPOJBI, PA3BUTHE WX HMHTEIUIEKTYaJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEI];

e pa3BUTHUE IPEACTABICHUIN 0O HAYYHOM METOJE MO3HAaHUS U (OPMUPOBAHNE
UCCJIEIOBATENLCKOTO OTHOILIEHUS K OKPYKAIOIIUM SIBICHUSM;

e (opMHpOBaHHE HAYYHOT'O MUPOBO33PEHHS KaK pe3yIbTaTa N3yuyeHHUsI OCHOB
CTPOCHHMSI MaTepHH U (HyHIaMEHTATBHBIX 3aKOHOB (DM3HKHU;

e (opMupoBaHHE YMEHUU OOBSICHATH SBJICHUS C HCIOJb30BAHHEM
bu3nyeCKuX 3HAaHUM U HAyYHBIX J10Ka3aTEIbCTB;

e (opMupoBaHHE TMPEACTABICHUN O poiud (U3UKU OIS Pa3BUTHS IPYTHX
€CTECTBEHHBIX HAyK, TEXHUKU M TEXHOJOTHIA.

JlocTrxeHne STUX Iele 00ecreunBaeTCsl pelieHneM CIeIyIONNX 3a1ad B

nporuecce U3y4eHus Kypca GU3NKN Ha ypPOBHE CPEHEro o01ero oopa3oBaHus:

e TMpuOOpEeTEeHNE CUCTEMBI 3HAaHUH 00 OOITNX (PU3HMUECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpHUAX, BKIOYAS MEXaHUKY, MOJICKYJSIPHYIO (U3HKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3UKY U 3JIE€MEHTHI aCTPOPU3UKHU;

e (dopMupoBaHHE YMEHHMHA TPUMEHATH TEOPETUYECKUE 3HAHUS IS
OOBsICHEHHsI (PU3MYECKHX SIBICHUA B TPUPOAE U [N TMPUHATHUS
IIPAKTUYECKUX PELIEHUM B IIOBCEAHEBHOM KU3HU;



e OCBOCHHE CMOCOOOB peUIeHHs pa3dUYHbIX 3a7ad C SIBHO 3aJaHHOU
dusznyeckoil Monenblo, 3axad, MOAPa3yMEBAIOIIUX CaMOCTOATEIbHOE
co3anue GU3NYECKON MOJEIH, aIeKBAaTHON YCIOBHSIM 33/1a4U;

e TMOHMMaHUE (U3UYECKUX OCHOB M MPHUHIUIOB JIEUCTBHUS TEXHUYECKUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAAMHU CAMOCTOSITEIBHOIO IUIAHUPOBAHUS M IMPOBEICHUS
bu3MYEeCKUX SKCIEPUMEHTOB, aHAlIW3a W HHTEpIpeTanuu UHGOpMaINH,
OTIpEJICIICHHS IOCTOBEPHOCTHU MOJIYYEHHOTO pe3yJsIbTaTa;

e CO3JIaHHE YCIIOBHMM JJIS Pa3BUTHS YMEHMI MPOEKTHO-HUCCIEA0BATEIBCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wu3ydenne ¢usuku (06a30BbI ypOBEHb) Ha YPOBHE CpPEIHEro OOLIEro
oOpazoBanus orBojuTcs 136 yacos: B 10 kimacce — 68 yacos (2 4aca B HEleN0), B
11 kmacce — 68 yacoB (2 yaca B HE/ICIIO).

[Ipensaraemplii B mporpamMmmMe 1O (QU3MKE TMepedeHb JIabOpaTOPHBIX H
MPaKTUYECKUX paldOT ABISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JElaeT BbIOOP
IpOBeNEeHHUsST J1a0OpaTOpPHBIX pPabOT M OMNBITOB C YYETOM HHIWMBHYAIbHBIX
0COOEHHOCTEH 00yUaIOIIUXCSl.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Pazngen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MO3HAHUS

®uszuka — Hayka o0 mpupoje. HaydHbie MeTOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. PoJb 3KCiepuMeHTa U TEOPUH B MPOLIECCE MO3HAHUS IPUPOIbl. IKCIIEPUMEHT
B (pusmke.

MonenupoBanue (Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIIOTE3HI.
du3nyecKue 3aKOHbI U TEOPUHU. ['paHUIbl TPUMEHUMOCTH (U3UYECKUX 3aKOHOB.
[TpyuHLIMIT COOTBETCTBUS.

Pons u mecto du3uku B GOPMUPOBAHUU COBPEMEHHON HAYyYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN NEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHasioroBble W IU(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABHMKEeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAsi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CnoxeHue nepeMeIIeHnil U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHHUs, IyTH U MepeMelICHus
MaTepUaibHOM TOYKHU OT BPEMEHH.

CBobogHOe nageHre. Y CKOpeHHe CBOOOTHOTO MMaICHUS.

KpuonuHeitHoe nBrkeHue. J[BukeHrne MaTepualIbHOM TOYKH 110 OKPYKHOCTH
C MOCTOSIHHOM MO MOJYJII0 CKOPOCTBIO. YTJIOBAasi CKOPOCTh, JIMHEWHAs! CKOPOCTb.
[lepuon u yactora obparnieHus. LleHTpocTpeMUTEIbHOE YCKOPEHHUE.

TexHuyeckue yCTpPONCTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JIBU>)KCHUE CHAPSIOB, LICMTHbIC U PEMEHHBIC MTepelayuu.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WIITIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JBHKCHUS.

[IpeoOpa3zoBaHue IBUKEHUIN C UCTIOJIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

[TameHue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaOnronenne ABWKEHHSI Tena, OPOILIEHHOTO MOJ YrioM K TOPU3OHTY H
TOPU30HTANIBHO.



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagiienue ckopocTy Ipu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIBIO ONPEAECICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLIECHHS MEXAY NYTSIMH, IMPOUJCHHBIMU TEJIOM 34
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKHM BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuyenue aBuKeHUS Tela, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTM  ['ammnes.  IlepBeid  3akoH  HproToHA.
HNuepruanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuniun cyneprno3unuu cuil. Bropoi 3akon HeroTona aiist
MaTepuaabHON TOUKU. Tpernil 3akoH HproTOHA 1151 MatepraibHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cumia Tsokectn. IlepBas kocmuueckas
CKOpPOCTb.

Cuina ynpyroctu. 3akoH ['yka. Bec tena.

Tpenue. Bunsl Tpenus (moxosi, CKonapxeHus1, kauenust). Cuna tperusi. Cyxoe
Tpenue. Cuiia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduiueHt tpeHusl.
Cuna conpoTUBIICHUS MPU ABUKEHUU TEJIa B )KUJKOCTH WJIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE JIBIXKEHUE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpauieHus. llnedo cumnbl. YcnoBus
paBHOBECHUSA TBEPAOIO TeA.

TexHn4eckre yCTpOWCTBA M MPAKTUYECKOE MPUMEHCHHUE: MOAIINITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHEpLHH.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CnoxeHue CHlL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTe. Bec Tena npu yCKOpeHHOM MTOAbEME U TIAJICHUN.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIBKEHUS.

Y cioBus paBHOBECHUs TBEPAOTO Tela. Buibl paBHOBECHS.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYXKHUHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

HUccnenoBanne yciaoBHMI pPaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MAaTEpUANIbHBIX TOYEK.
NMnynbe cuibl U U3MEHEHHE HMMITyJIbca Tella. 3aKOH COXPAaHEHUs HMITYJIbCA.
PeakTrBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOYKH. Teopema 00 H3MEHEHHH
KUHETUYECKOUN YHEPTUMU.

[TorennumanbHas DHEPTHU. [TorenumanbHas DHEPIUsA YIIPYro
nehopMupoBaHHON NPYKUHBL. [ToTeHIIMaNbHAS SHEPT U Tea BOJIMU3H MOBEPXHOCTU
3eMIIH.

[loTeHunanbHble W HENOTEHUHUANbHbIe  CWiIbl.  CBs3b  pabOTHI
HEMOTEHIHAIBHBIX CHJI C ©3MEHEHHEM MEXAHUYECKOW SHEPTUU CUCTEMBI TEJI. 3aKOH
COXPAHEHHUSI MEXaHUYECKON YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHn4eckrue yCTpOWCTBA U IMPAKTUUYECKOE NPUMEHEHHE: BOIAOMET, KOIED,
MPYKUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoa NOTEHIUATLHOM YHEPTUU B KHHETUUECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3yuenne abCOJIIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MasTHUKOB.

HccnenoBanne cBsi3u pabOTHI CHIIBI ¢ U3MEHEHHEM MEXaHWYECKOW SHEPTHH
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznen 3. MosexkyasipHas pu3uka 1 TEPpMOJUHAMUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. duddysus. Xapaktep ABUKEHUS WU
B3aMOJECUCTBUS 4YacTULl BemlecTBa. MoAenum CTpOEHHUsI ra3oB, XUJIKOCTEU H
TBEPABIX TN U O0BSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE ATHX Mojelnei. Macca u
pa3mepsl Monekya. KonnyecTso Bemecrsa. [locTositnnas ABoranpo.

TennoBoe paBHoBecue. Temmeparypa u €€ uzmepenue. lllkana temmeparyp
Lenbcus.



Mopnens  upeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KHHETHYECKOW TEOPHH HACAITBHOTO raza. AOCONIOTHAs TeMIlepaTypa Kak Mepa
CpeIHEl KWHETUYECKOM SHEpPruu TEIUIOBOro JBMKeHMs uactul] rasa. [llkama
temriepatyp KenbBuna. ['a3oBbie 3akoHbl. YpaBHeHue MenneneeBa—Kiamnelipona.
3akon [lansToHa. M3omporiecchl B UcaNbHOM Ta3e ¢ MOCTOSHHBIM KOJMYECTBOM
BemiecTBa. ['paduueckoe mpeacTaBICHHE H3OMPOIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuueckue yCTpOWCTBA M TMPAKTUYECKOE MPUMEHEHHE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OneIThl, AOKa3bIBAIOIIME JIUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUI.

OnbiThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMOJIEUCTBHS.

Mogenb, HILTIOCTPUPYIOIIas TPUPOY AABJICHUS ra3a Ha CTEHKH COCY/a.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUWE COCTOSHHUS UICAIBHOTO Trasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

OrnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHUU
00BEMa KOMHATBI, JIaBIICHUS U TEMIIEpaTyphl BO3/lyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmonuHamuueckass cucrema. BHYTpeHHsAS 3HEpPruss TEPMOIMHAMHYECKOU
CUCTEMBI U cTIOCcO0bI €€ n3mMeHeHus. KonmmuecTBo TemioTsl U pabota. BHyTpeHHss
SHEPrusi  OJHOATOMHOTO  HJeallbHOro  Tra3a.  Buasl  Temuionepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3yUYeHHUE. Y IeJbHAsI TeIIOEMKOCTh BEIECTBa.
KonruecTBo TEIIOTH MpH TEIUIONEepeaye.

[Tonsitue 006 ammabatHoMmM mporecce. [lepBhIli 3aKOH TEPMOJMHAMHUKHU.
[IpumeHnenne mepBOro 3akoHa TEPMOJWHAMUKH K H3omporeccaMm. [ 'paduueckas
MHTEpHpeTanus padoThl rasa.

Bropoii 3akoH TepMoauHamuku. HeoOpatuMocTh MpoiieccoB B MPUPO/IE.

TeruoBple  mammHbl.  [IpuHOUWNBI ~ JEWCTBHS  TEIUIOBBIX — MAIIWH.
[IpeoOpa3zoBanust SHEPrUM B TEIUIOBBIX MammHax. KoadduimmeHT monae3Horo
nevctBus TemwtoBoil mamuHbl. [{ukn KapHo m ero ko3¢ @duimMeHT Mmojae3HOoro
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIOIHEPTETUKHU.



TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElNb
BHYTPEHHETO CropaHusi, OBITOBOW XOJIOAMIHHUK, KOHIUITHOHED.

Jlemoncmpayuu

W3MmeHeHne BHYTpPEHHEH HSHEpruy Tejla MPU COBEPIICHUU PAOOTHI: BBLIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3Qupa B
JATYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3meHeHre BHyTpEeHHEN SHEPIUH (TeMIIepaTyphl) Teaa Py TeIuionepeiaye.

OnbIT N0 a1abaTHOMY paCUIUPEHUIO BO31yXa (OTBIT C BO3AYIITHBIM OTHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATEINS BHYTPEHHETO CrOPaHUs, PEAaKTUBHOTO
JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Aepecammnuie cocmoanusn eeujecmea. Pazosvie nepexoonvl

[TapooOpa3oBanue u KoHjeHcanud. Mcnapenue u kumneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwlllieHHBIM map. YaenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucrammmueckue nu amopdHble Tena. AHU30TPONHS CBOWMCTB
kpuctaiuioB. Kuakue kpuctaibsl. CoBpemMeHHble Marepuaiibl. [lnaBienue u
KpUcTayum3anus. Y aefbHas TerioTa miasienus. Cyonumarusi.

YpaBHeHuUE TEII0BOTO OaiaHca.

TexHuyeckue YCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP U
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTHUU MOIYYEHHS] COBPEMEHHBIX MAaTEpHAJOB, B
TOM YHUCJIE HAHOMAaTEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBONCTBa HACBIIIEHHBIX NapOB.

Kunenuve npu moHW>KEHHOM JIaBJICHUU.

CriocoObI M3MepeHus BIaKHOCTH.

HabGnronenune HarpeBaHus U MJIaBJIEHUS KPUCTAJUIMYECKOTO BEIIECTBA.

JlemoHCTpauus KpucTaioB.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3mepeHnre 0THOCUTETLHON BIIaXKHOCTU BO3AyXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inexkmpocmamuxa
DnekTpu3aius Tea. DIEKTpUIecKuid 3aps. /[Ba Buaa 3neKTpUUEeCKUX 3apsiioB.
[IpoBOAHUKM,  JUANEKTPUKH U TOJYNPOBOAHUKH. 3aKOH  COXPAHECHUS
AIEKTPUYECKOTO 3apsa.
B3aumoperictBue 3apsaoB. 3akoH Kynona. TouedHblil 3€KTPUUYECKUN 3apsij.
OnekTpudeckoe mnoje. Hanpspk€HHOCTe  anmekTpudeckoro moiid.  I[IpuHuun



CYyNEPHO3ULIUNA HNEKTPUUYECKUX Tojeil. JInHUKM HanpsKEHHOCTU 3JIEKTPUUYECKOTO
TOJISL.

PaGoTa cun anekrpocraTudeckoro mojs. [lorennuan. Pa3HoCTs MOTEHIIUATIOB.
[IpOBOAHUKN W [UAJIEKTPUKHA B SJEKTPOCTATHUUECKOM Tosie. [luanexkrpuueckas
MIPOHUIIAEMOCTb.

OnekTpoéMKocTh. KonaeHncarop. DIeKTpOEMKOCTh MIIOCKOTO KOHACHCATOPA.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3aluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJICHCATOp, KONMPOBAJIbHBIN anmnapar, CTpyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3anmoielicTBuE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEN.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUUECKOM TI0JIE.

3aBUCHUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAatopa OT IUIOIIaAH
IJIACTUH, PACCTOSHUS MEXAY HUMH U AUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprust 3apsHKEHHOT0 KOHEHCAaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3mepeHue 3MeKTpOEMKOCTH KOHJIEHCATOpa.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DONEeKTpUYECKU TOK. YCIOBHUS CYIIECTBOBAHUS SJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

DNEKTPUYECKOE COMPOTUBIICHUE. Y AEIbHOE CONMPOTHBJICHUE BEUIECTBA.
[TocnenoBaTenbHOE, NapalIeIbHOE, CMEIIAHHOE COCTMHEHUE TTPOBOIHUKOB.

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

DJIEKTPOJBUKYIIIAasi CUja M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akon Oma 11 oJHOM (3aMKHYTOM) 3JIeKTpudecKoi enu. KopoTkoe 3aMbIKaHUE.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCUMOCTH
COMPOTUBJICHUSI METAJIJIOB OT TeMmIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DJIEKTPUYECKHM TOK B BakyyMme. CBOMCTBA 3JEKTPOHHBIX MYYKOB.

[TonynpoBOHUKHY. CobOcTBeHHas u MpUMecHast MIPOBOANMOCTD
noJrynpoBogHUKOB. CBocTBa Pp—N-niepexoa. [lomynmpoBoHUKOBBIE TPUOOPHI.

DONeKTpUYeCKUid TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJIUTUYECKAS JUCCOUUALIMS. DIEKTPOIIU3.



OnekTpudeckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHbBIN
paspsa. Monunus. [1nazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: aMIEPMETP,
BOJITMETpP, PEOCTaT, HCTOYHHKU TOKa, OAJIEKTPOHArpeBaTelibHble MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINH AUO/I,
TEPMHUCTOPHI U POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIN U0/, TAIbBAHUKA.

Jlemoncmpayuu

N3mepeHne CUITbl TOKA U HaIIPSKEHMUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepHraa.

CMeliaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MEpeHHe JIEKTPOIABWXKYIIEH CHiIbl. KOpOTKOe 3aMbIKaHHE
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBJICHUS METAJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSS MPOBOJAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopHuie pabomoi

N3yyeHnue cMenaHHOrO COEIMHEHUS] PE3UCTOPOB.

W3mepeHne 3JIeKTPOABUKYILIEH CHIIbI UCTOYHHMKA TOKA M €r0 BHYTPEHHETO
CONMPOTHUBJICHUS.

HaGmronenne amexTpoimsa.

MesxknpeaMeTHble CBI3H

Nzyuenue kypca ¢usuku 0a3oBoro ypoBHsa B 10 kjacce ocyliecTBIsieTcs C
y4€TOM COJAEpP)KATEIbHBIX MEKIPEAMETHBIX CBSI3€d C KypcamMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpadu U TEXHOJIOTUH.

Mesicnpeomemnole nouwsimusi, CBSI3aHHBbIE C U3YUYEHHEM METOJOB HAyYHOTO
NO3HAHUS: SIBJICHHE, HAay4HbIH (akT, rumores3a, (Qu3uueckas BeIMYMHA, 3aKOH,
Teopusl, HAOIIOEHUE, SIKCIIEPUMEHT, MOJECTUPOBAHNE, MOIEIIb, U3BMEPEHUE.

Mamemamuxa: pelleHUEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napaboia, runep0oiia, UX rpauku U CBOMCTBA, TPUTOHOMETPUUYECKUE (PYHKIIUU:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI M X NPOEKIMU HA OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABMIKEHHUE B KUBOU mpupoje, auddysus, ocMoc,
TEIMJI000MEH KMBBIX OPraHU3MOB (BUBI TEIUIONEPEIayy, TEIIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJIIPHAsI MAcca, TEIIOBbIE CBOMCTBA TBEPABIX TEJI, )KUJKOCTEH U ra30B,



DIEKTPUYECKUE  CBOMCTBA  METAUIOB,  JJEKTPOIMTUYECKAS  JMCCOLMALNA,
rajJbBaHUKA.

I'eoepaghus: BIaxXHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETP.

TexHnonoeus.: npeoOpa3oBaHHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4E€T TpPEHUS B TEXHUKE, MOMALIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHE), JBHUraTeilb BHYTPEHHETO
cropanusi, napoBasi TypOHHa, OBITOBOM XOJOJUIBHUK, KOHIUIIHOHED, TEXHOJIOTUN
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONpPHUOOPOB,
KCEPOKC, CTpYHHBIN IIPUHTED, JIEKTPOHArpeBaTENbHBIC npuodopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Pa3znen 4. JiaekrpoguHamMuKa

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUSA

[TocTosiHHBIE MarHUTHI. B3anMo1elicTBME NOCTOSIHHBIX MAarHUTOB. MarHuTHOE
nosie. Bektop MaruuTHOM MHAYKUWH. [I[pHHIMI Cyneprno3nny MarHUTHBIX MOJIEH.
Jluanm MarHuTHOM WHAYKIMU. KapThHa JWHWUNA MarHUTHOW WHAYKUIHMHU TIOJIS
MOCTOSTHHBIX MAarHUTOB.

MarnutHoe 10JIe TPOBOJHMKA C TOKOM. KapTWHa JMHUN WHIYKIUA
MAarHuTHOTO TOJISI JUIMHHOTO MPSIMOTO MPOBOJHUKA W 3aMKHYTOTO KOJIBLIEBOTO
IIPOBOJAHUKA, KaTylIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoneicTBre npoBOJHUKOB €
TOKOM.

Cuiia Amniepa, €€ MOIyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MoayJib U HampaBJiieHUE. J[BrokKeHUE 3apsiHKEHHOM YacTUIIbI
B OJTHOPOJTHOM MarHUTHOM Mojie. PaboTa cuisl Jlopenna.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMHU. IlOoTOK BekTOpa MarHUTHOMN
MHOYKIUAHW. OJIEKTPOABIXKYILAS CWIa HWHAYKIAH. 3aKOH BJEKTPOMArHUTHOU
nHaykuuu Papanes.

BuxpeBoe »siekTpuyeckoe Tmosie. ODJIEKTPOJABIKYIIAs CUjla WHIYKIUU B
MIPOBOJIHUKE, IBUAKYIIEMCS TTOCTYIATENIBHO B OJJHOPOJHOM MAarHUTHOM MOJIE.

ITpasuno Jlenua.

NHIyKTUBHOCTh.  SIBIEHHE CaMOMHAYKUHMH. OJEKTPOABUKYIIAs  CHIIA
CaMOUHTyKIIHH.

DHeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuyeckue yCTpoHWCTBA M NPAKTUYECKOE MPHUMEHEHHE: TOCTOSHHBIC
MarHuThl, 3JEKTPOMArHUTHI, BJIEKTPOABUTATENb, YCKOPUTEIU >SJIEMEHTapHBIX
YaCTUIl, UHAYKIIMOHHAS [1€Yb.



Llemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOIO MMy4YKa MAarHUTHBIM MOJIEM.

JIvHUKM MHAYKIIMA MarHUTHOTO MOJIA.

B3anmoseiicTBue 1ByX NIPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

JericrBue cuibl JIopeHa Ha HOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKIIHAH.

[IpaBuno Jlenua.

3aBUCHUMOCTD 3JIEKTPOJBUKYILIEH CHIIBI MHAYKIHH OT CKOPOCTHU WU3MEHEHHUS
MarHUTHOTO MOTOKA.

SIBneHue cCaMOMHIYKIIHMH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabonul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBHS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHYKLUU.

Paspnen 5. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKMmpOMAZHUMHbLE KONEOAHUA

KonebarenpHast cuctema. CBOOOAHBIE  MEXAaHUYECKHE  KOJe€OaHMUA.
["apmonnyeckue konebanus. [lepumona, wacrora, amrumryga u ($aza KoyeOaHUU.
[IpyVHHBIN MasTHUK. MaremMaTM4eCKUl MasTHUK. YPaBHEHHE TapMOHHYECKUX
kosebanwuii. [IpeBpareHue sHepruu Npy TaApMOHUYECKUX KOJIeOaHMSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIECKTPOMAarHUTHBIC KOJEOAHUS B
UJeaJbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUSI MEXIy MEXaHWYECKUMHU U
AJIEKTPOMArHUTHEIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHEHUSA
OHEPTUU B UJICATHHOM KOJIeOATEIHHOM KOHTYDE.

[IpencraBienue o 3aTyxarouux KojeOaHusXx. BeIHYK/IeHHbIE MEXaHUYECKUE
koJiebanus. Pezonanc. BeIHYX/I€HHBIE 2JIEKTPOMArHUTHBIC KOJICOAHMUS.

[lepemennpli  TOK. CHHYCOMJAQIBbHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKAa. AMIUIMTYHOE€ W JCHCTBYIOIIEE 3HAUEHUWE CHUJIbl TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedIECHUE IIEKTPUUSCKOM
SHEPIruM. DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJICTBE IEKTpodHepruu. Kynbrypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTUU B TOBCEIHEBHOM KU3HH.

TexHuyeckue yCTpOWCTBAa M IPAKTUYECKOE INPHUMEHEHHUE: DIICKTPUYECKHUU
3BOHOK, T€HEPATOP MEPEMEHHOIO TOKA, TMHUH JIEKTpONepeiay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojeOaTeNbHON CUCTEMBI (NIPY>KUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).



Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

HaOnronenue pezoHanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJICOAHU.

Pe3oHaHC mnpu MOCHENOBATEIbHOM COEIMHEHHH pE3HCTOpa, KaTylIKd
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUY AIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

HccnenoBanre 3aBUCUMOCTH TIEpUOIa MaJbIX KOJeOaHUM rpy3a Ha HUTU OT
JUTUHBI HUTU U MacChl Ipy3a.

HccnenoBanue MEpEMEHHOTO TOKA B LIETIH U3 ITOCJIET0BATEIBHO COSAUHEHHBIX
KOHJICHCATOpa, KaTyIIK! U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMmpOMAZHUNHbLE 60JIHbL

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHenus. [lepuon. CkopocTb
pacnpocTpaHeHusT W JUIMHA BOJIHBL. llomepeuHble W TPOJOJIBHBIE BOJHBI.
HnTtepdepenius u nudpaxius MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMmkocTh 3Byka. Beicotra Tona. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3MYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuenrtanus BektopoB E, B, V B anexkrpomarautHoi BoiHe. CBOMCTBa
AJIEKTPOMATrHUTHBIX BOJIH: OTPa)X€HUE, MPEIOMIICHUE, MOJspu3anus, AUGpaKius,
uHTepdepennus. CKOpocTb 37€KTPOMAarHUTHBIX BOJIH.

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

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsiI3HEHUE OKPYIKAOIIEH Cpebl.

TexHuyeckue yCTpOMCTBa M MPAKTUUYECKOE NPUMEHEHUE: MY3bIKAIbHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBasl JIMarHOCTHKAa B TEXHMKE M MEIUIIMHE, pajaap,
paauonpuéMHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MOMEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneOG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGnronenue orpakeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mronenue nnrepdepentnu u audpakiuud MEXaHU4eCKUX BOJIH.

3BYKOBOI1 pE€30HAHC.

Habnronenue cBsi3u TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIUTYAOW H
4acTOTOU KoJeOaHuH.



HccnenoBaHye CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPAXKEHUE, IPETOMIICHUE,
noJisipu3anus, 1udpaxius, HHTephepeHIINs.

Tema 3. Onmuka

['eomeTpuueckass ontuka. IIpssMonnHENHOE pacIpoCTpaHEHUE CBETa B
ogHOopoaHOU cpexe. JIyu ceera. ToueyHbIi HICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHbI OTpakeHUs cBeTa. llocTpoeHue n3o0pakeHUil B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIl yroa MOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceera. CiaoxHblil coctaB Oenoro cseta. Ler.

Cobuparoniyie 1 paccerBaromye TuH3bl. ToHkas 1uH3a. DOKyCHOE paccTosIHUE
U OINTHYECKas cujia TOHKOM JuH3bL. [locTpoenue n3zo0pakeHuil B coOOMparomux U
paccenBaromux JuH3ax. @opmysia TOHKOM JIMH3BL. Y BEJIMYECHHE, JaBAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH TEOMETPUYECKOM OTITUKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHblEe HCTOYHUKH.
VYcnoBuss HaOMIOAEHUS MAaKCUMYMOB W MHUHHUMYMOB B HMHTEp(EpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakuuonHas pemeéTka. YcCIoBUE HaOMIOACHUS
IJIaBHBIX ~MAakKCUMyMOB TIpM  MaJ€HUM MOHOXPOMAaTHYECKOrO0 CBETa Ha
TU(PPaKIUOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuueckue yCTpOWCTBa M TMPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
doToamnmapar, NPOEKIIMOHHBINA amnmapaTr, MHKPOCKOM, TEJIeCKOI, BOJOKOHHAs
OINTHKA, TU(PPAKIUOHHAS PEIIETKA, MOJISIPOU.

Jlemoncmpayuu

[IpssMOIMHEHOE PACIIPOCTPAHEHHE, OTPAXKEHUE M MPEIOMIICHUE CBETA.
OnTuyeckue mpruodopHI.

[TonHoe BHyTpeHHEe oTpakeHre. Mojellb CBETOBO/IA.

HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.

Mogenu MUKpPOCKOIIa, TEJIECKOIIA.

Habmronerune natepdepeHIIy CBETA.

Hab6mronenune nudpaxium crera.

HaOGmronenue nucnepcuu cBera.

[TonyuyeHne cnekTpa ¢ MOMOUIBIO NPU3MBI.

[Toy4yenue ciexkTpa ¢ mMOMOIIBIO JUGPAKIIMOHHON PEIIETKH.

HaOnronenue nosisipuzanuu CBETA.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

N3mepeHune nokazaresis NpesioMJIEHNs CTEKJIA.



HccnenoBanue cBONCTB N300pakeHUM B JIMH3AX.
HaOnronenue nucnepcuu cBera.

Paznen 6. OcHOBBI CIeNIHAJIBHON TEOPUH OTHOCUTEILHOCTH
[ paHuIBI IPUMEHNMOCTH KJIACCHYECKON MeXaHuKU. [locTynaTel ciennaibHON
TEOPUU OTHOCHUTEIIBHOCTH: WHBAPUAHTHOCTH MOAYJISI CKOPOCTH CBETa B BaKyyMe,
IIPUHIUI OTHOCUTENBHOCTA DWHINTEHHA.
OTHOCHUTENIBHOCTE OJJHOBPEMEHHOCTH. 3aMEJIJICHUE BPEMEHH M COKpAICHUE
JUIVHBI.
DHEPrUsi U UMITYJIbC PEIIATUBACTCKON YaCTUIBI.

CBs3b MacChl C JHEPrUEr U UMITYJILCOM PEIATUBUCTCKOM YaCTULIBI. DHEPTUS
IIOKOS.

Pazgea 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. opmyna [lnanka cBsizu 3HEpruu (HOTOHA C €T0 YACTOTOM. DHEPTHS
U UMITyJbC (pOTOHA.

OtkpeiTre u uccnenoBanue Gorordpdexra. Onpitel A. I'. CroneroBa. 3akoHBI
dbororddexra. YpaBHenue DiinmreitHa s gorodrddexra. «KpacHas rpaHuna»
dboToaddexra.

JHaBnenne cBera. OnbiThl [1. H. JleOGenena.

XUMHUYECKOE IEUCTBUE CBETA.

TexHuueckue YyCTpOICTBA U MPAKTHYECKOE MNPUMEHEHHE: (POTOIIEMEHT,
(dboToaTYMK, COJIHEUHAsl OaTapest, CBETOAUO/I.

Jlemoncmpayuu

®doTo3(dQdeKT Ha yCTAaHOBKE ¢ IMHKOBOM IJIACTHHOM.

HccnenoBanne 3akoHOB BHEMHETO (oToddhdeKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO 0 -YacTHIL.
IImanerapHas Mmogmens aroMma. llocrynatel bopa. M3nydyenue u moriomeHue
(GOTOHOB MpU Mepexoje aToMa C OJHOTO YpPOBHSA DHEPruu Ha JApyroil. Bumbl
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aTOMa BOAOPO/IA.

BousiHOBBIE cBOVicTBAa yacTull. BosHbl ne bpoiiist. KoprycKyisipHO-BOJIHOBOM
Ty alu3M.

CroHTaHHOE U BBIHYKICHHOE U3ITyUYECHHE.

TexHuueckue yCTpOWCTBA U MPAKTUYECKOE NPUMEHEHHE: CIEeKTPaIbHBIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBBII KOMIIBIOTED.

Llemoncmpayuu



Mopnens onsita Pesepdopna.

Omnpenenenue JJIMHBI BOJIHBI J1a3epa.

HabGnronenue JInHeHYaThIX CIIEKTPOB U3ITyYEHHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

Habnronenue IMHEHYaToro CuexTpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTBI, JIOKA3bIBAIOIIUE CIOXKHOCTh CTpOeHUs sAnpa. OTKpbITHE
paanoaktuBHOCTH. OnbITH Pe3epdop/a 1o onpeeneHnto coctaBa paJuoakTUBHOTO
uznyyenus.  CpoiictBa  anbda-, Oera-, ramma-usiaydyeHus.  BrnusHue
PaZ0aKTUBHOCTH HA KUBBIE OPTraHU3MBI.

OTtkpeiTHE NpOTOHA M HeWTpoHa. HyknmonHas monens siapa ['eiizenOepra—
NBanenko. 3apsa sapa. MaccoBoe uucino sapa. M3otonsl.

Anbda-pacnaa. ONEKTPOHHBIA M TO3UTPOHHBIM Oera-pacmaa. ['amma-
U3JIlydeHre. 3aKOH PaJuOaKTUBHOIO pacIaja.

DHeprus CBA3M HYKJIOHOB B sifipe. SAnepHbie cuibl. Jlepext Maccel siapa.

Snepnsbie peakunu. [lenenue u cuHTE3 AIEP.

SAnepnwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl M TEPCHEKTUBBI
AJIEPHON SHEPTETUKHU. JKOJOTUYECKHUE ACTIEKTHI IE€PHON SHEPTETHUKHU.

DiieMeHTapHble YacTUIlbl. OTKPBITUE TO3UTPOHA.

MeTonbl HAOIOIEHUS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHULI.

dyHIaMeHTanbHbIe B3aUMOJIeHCTBUA. EAMHCTBO pu3nueckoi KapTUHBI MUpA.

TexHru4ecKue yCTpOMCTBAa U MPAKTUYECKOE MPUMEHEHHUE: JO3UMETP, KaMepa
Bunbcona, simepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CU€TYrK MOHU3UPYIOIINX YACTHL.

Yuenuueckuii sxcnepumenm, 1abopamophsie pabomol

HccnenoBanre TpeKOB 4acTHIL (TI0 TOTOBBIM (oTOrpadusim).

Pa3zgea 8. DiieMeHTBI ACTPOHOMHUM M ACTPOPUIMKH

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

Buna 3Bénnoro nHeba. Co3Be3nusi, sipkue 3BE3[bI, IJIAHETHI, UX BHIAMMOE
JIBIDKCHUE.

ConHeyHas cucTema.

Connue. Conneunasi akTUBHOCTh. Mctounuk sHeprun ConHIA W 3BE3.
3BE3/bI, UX OCHOBHbBIC XapaKTEPUCTUKHU. J(MarpamMma «CHEKTpaJbHBIM Kjiacc —
CBETHUMOCTBY». 3BE3/bl TJIABHOM IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJIsI 3BE3] TJIABHOM NOCJIENOBATENBHOCTH. BHYTpeHHee cTpoeHue



3B€311. COBpEeMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3Boitonnu CoJiHIA U
3BE3]1. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — Hama [Namaktuka. Ilonoxenne n nBukenue ConHia B
INanaktuke. Tunel ramaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPBI B sapax
TaJIAKTHK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa006ma. Pazberanue rajakTuk.
Teopus bonpmoro B3peiBa. PenukToBoe n3inydeHue.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HaOnroienusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITbIOTEPHBIX
MPUJIOKEHUHN JJIs1 ONPE/IeNICHUs] TI0JIOXKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/11sd CEeBEpHOro NOMyIIapHs U IPKHUE 3BE3BI.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo0o01maroniee NOBTOPEHUE

Ponr ¢usuku W acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M 3TUYECKOM cepax eaTeIbHOCTH YEI0BEKA, pOJIb U MECTO (DU3UKU U
aACTPOHOMHUU B COBPEMEHHOW HAYyYHOUW KapTHHE MHpPA, pOJib (U3UUECKOU TEOPUU B
dbopMHUpOBaHUU MPECTABICHUN 0 (HU3NIECKON KapTUHE MHUPA, MECTO (PUZNUECKOMN
KapTUHBI MHpa B OOIIEM psJly COBPEMEHHBIX  €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MesxknpeaMeTHble CBSI3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsA B 11 kiacce oCymiecTBIsIeTCS C
Y4ETOM COAEPIKATENBbHBIX MEXKIPEAMETHBIX CBA3€H C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C HM3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUSA: SIBJICHWE, HAy4YHBIA (akT, rumote3a, (u3amdeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJISTMPOBAHNE, MOJIEIb, U3MEpPEHUE.

Mamemamuxa: pelIeHHWE CUCTEMbl YPaBHEHUM, TPUTOHOMETPHUYECKUE
(GyYHKIIUU: CUHYC, KOCUHYC, TAaHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIHUHU HA OCU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTAPHBIX (DYHKIMH, TPU3HAKK TOJ00US TPEYTOJIHHUKOB,
OTIpeJIeIICHHE TUIONIAIN TFIOCKUX PUTYp B 00BhEMa Tell.

buonoeusa: »nektpuueckue SBICHUS B KMBOW MpUPOJE, KoyieOaTeabHbIC
JBH>KCHUS B )KMBOM MPUPOJIE, ONITUYECKUE SBJICHUS B )KUBOW MPUPOJE, IEUCTBUE
paanaly Ha )KUBbIE OPTaHU3MBI.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKASI CTPYKTYpa TBEPIBIX
TeJI, MEXaHW3MbI 00pa30BaHMS KPUCTALTNICCKON PEeETKH, CIEKTPATBHBIA aHAJHN3.



l'eocpagpua: MarHuTHBIE TIOMIOCA 3€MJIM, 3aJ€Kd MAarHUTHBIX PYII,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3eMIICTPACEHUH.

Texnonozcus: JMHUM DJIEKTPOIEpeNady, TIEHEpaTop IMEPEMEHHOIO TOKa,
3JIEKTPOJIBUraTeNlb, WHAYKIIMOHHAS I€4Yb, pajaap, pPaguoNpUEMHUK, TEJIEBU30p,
aHTeHHa, TenedoH, CBY-neub, NMpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEeuYHas Oatapesi.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne yueOHOro mnpeamera «®Du3nka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpaszoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh TOCTHIKEHHUE CIICTYIOUTUX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3ynbTaThl OCBOCHHs yueOHOro npenmMera «Dusmkay» T0KHbI
OTpaxkaTh TOTOBHOCTh M CIOCOOHOCTh OOYYarolIuxcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  YyOEKJCHUH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMbITA U OMbITA AEATEIBHOCTH B MPOLIECCE peav3aliid OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATEIBHON NESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3UIIMKU 00YyYaIOIIEeTrocsl KaKk aKTUBHOTO U
OTBETCTBEHHOT'O 4JIEHA POCCUKCKOTO OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX TYMAaHUCTUYECKHX |
JEMOKPATHYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO ACSTEIBbHOCTh B MHTEpPECax TI'PakIaHCKOIO
oOIIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHu3aluy;

YMEHHE B3aUMOJICHCTBOBATH C COLIMATIbHBIMU UHCTUTYTAMH B COOTBETCTBHH C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTapHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) IaTPHUOTHYECKOT0 BOCTIMTAHMA:

c(hOpMUPOBAHHOCTh POCCUNCKON IPAXKTAHCKON UACHTUYHOCTH, MATPUOTU3MA;

IEHHOCTHOE OTHOUIEHHWE K TOCYJIapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCUICKUX YUEHBIX B 001aCTU GU3UKH U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMSI, STHYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
JEATEIIbHOCTU YYEHOT0;

OCO3HaHME JIMYHOTO BKJIaJa B TOCTPOEHUE YCTOMYMBOrO OyAyIIEro;

4) 3CTeTHYECKOT0 BOCTIMTAHHS:

ACTETUYECKOE OTHOIIICHUE K MUPY, BKIIIOYasi 3CTETUKY HayYHOTO TBOPYECTBA,
npucyiero pu3n4eckon Hayke;

5) TpyA0BOT0 BOCIIUTAHUSI:



UHTEpEC K pa3lnyHbIM cdepaM MpodhecCHOHATbHON IEATENIbHOCTH, B TOM
YHClIe CBA3aHHBIM C (PU3UKOI M TEXHUKOW, YMEHHE COBEPIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa30BaHUIO U CaMOOOPa30BaHUIO B 00JaCTH
(bU3UKY HA IPOTSKEHUU BCEH JKU3HU;

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

c(OPMUPOBAHHOCTH JKOJIOTUYECKON KyJNbTYpbl, OCO3HAHHE TJ00aIHLHOTO
XapaKTepa SKOJOTUYECKUX MPoOIIieM;

IJJAHUPOBAHUE U OCYLIECTBICHUE ACHCTBUI B OKPYKAIOILIEH Cpelle Ha OCHOBE
3HAHMS LIeJIEW YCTOWYMBOIO Pa3BUTHS YEJIOBEUYECTBA;

paclIMpeHne OmbITa JEATEIBHOCTH SKOJOTMYECKOM HANpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 110 PUBHKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

C()OPMUPOBAHHOCTh MMPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM [EATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
U3Yy4YeHUs! (PU3BHKHU OCYIIECTBIIATH IPOCKTHYIO M UCCIEA0BATENIbCKYIO IESITEIbHOCTD
WHIUBUYAJIHO U B TPYyIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJILHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckune geiicTBUs:
CaMOCTOSITEIbHO  (OpMyJIHpOBaTh W aKTyaJIU3UpOBaTh  MPoOJEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh LENH JEeATeIIbHOCTH, 3aJaBaThb MHapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,
BBISBJISITh  3aKOHOMEPHOCTM M MPOTUBOPEYMST B  paccMaTpUBaeMbIX
(bU3NYECKUX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHAlIM3a WMEIOIIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTD, OIIEHUBATh COOTBETCTBUE PE3YyJIbTATOB
1[EJISIM, OLIEHUBATh PUCKH TIOCJICICTBUMN JEATEIbHOCTH,
KOOPJIMHUPOBATH ¥ BBHITIOHITH pabOTy B YCIOBUSAX PEaJbHOTO, BAPTYATHHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBATh KPEaTHBHOE MBIIUICHUE MTPU PELUICHUU KU3HEHHBIX MPOOJIEM.
Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.
BJIAJ€Th HAy4YHOW TEPMUHOJIOTHEH, KIIIOUEBBIMH TOHATHUSIMU M METOJAMHU
buznuecKoil HayKu;



BIIAJICTh HABBIKAMHU y4e€OHO-HCCIIEIOBATEIHCKON M MPOSKTHOM NESITEIbHOCTH
B o0yactu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIHHOMY TTOMCKY
METOJ/IOB pelieHusl 3a1ad (U3UIECKOTO COJCpKAHUS, MPUMEHEHHUIO Pa3INIHBIX
METOJIOB IIO3HAHUS,

BJIQJICTh BHJAMHU JICSITEIBHOCTH IO TIOJYyYEHHIO HOBOTO 3HAHUA, €ro
WHTEPIPETAUNA, MPEeOOpPa30OBaHUI0 W TPUMEHEHHUIO B Pa3IMYHBIX YYEOHBIX
CUTYaIHsIX, B TOM YHCIIE TIPH CO3/IaHUH YICOHBIX MPOEKTOB B 001acTH (hU3UKH;

BBISBJIATh TPUYMHHO-CJICACTBEHHBIC CBS3M W aKTyalIM3UpOBaTh 3ajavy,
BBIJIBUTaTh THUIIOTE3Y €€ PEIICHUS, HAXOAUTh apIyMEHTHI JUIs TOKa3aTeIbCTBa CBOUX
YTBEPXKJAECHUM, 3a1aBaTh IMapaMeTPbl U KPUTEPUH PEIICHHUS;

aHANMM3UPOBAaTh TIONYYCHHBICE B XOJE€ pEIICHHWsS 3a7addl  pPe3yJIbTaThl,
KPUTUYECKHA OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh U (HOPMYJIHPOBATh COOCTBEHHBIC 3a7adyd B 00pa30BaTEIIbHOM
NEATEILHOCTH, B TOM YHCIIC TIPH U3YYCHUH (PU3UKH;

JaBaTh OICHKY HOBBIM CHUTYAIlHsIM, OIIEHUBATH MPUOOPETEHHBIHN OIIBIT;

YMETh TEPEHOCUTh 3HaHWA TI0 (HU3MKEe B TPAKTUICCKYIO 00JaCTh
KU3HEICATCIHHOCTH;

yMETb HHTCTPUPOBATH 3HAHMS U3 PA3HBIX YUCOHBIX MIPEAMETOB;

BBIJIBUTATh HOBBIC HJICH, MTPEIaraTh OpUTrHHAIBHBIC TOAXOBI U PEIICHHUSI,

CTaBUTH MPOOJIEMBI U 33/1a4UH, JOITYCKAIOIIHNE ATbTePHATUBHBIC PEIICHUS.

Pabora c nundopmanueii:

BJIaJICTh HaBBIKAMHM IOJyYCeHHS MHOOpPMAIUM (PU3MUECKOTO COACPKAHHS M3
HMCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSTEIIBHO OCYIIECTBIIATh ITOUCK, aHAJIM3,
CUCTEMATHU3AIMI0 W HWHTEPIIPETAINI0O MHPOPMAIMKM PAa3IUYHBIX BHIOB W (HOpM
MIPE/ICTABIICHHUSI,

OIICHUBAThH JIOCTOBEPHOCTHh HH(POPMAITUH;

WCIIOJIb30BaTh  CPEACTBa  WH(MOPMAIIMOHHBIX U  KOMMYHHUKAIIHOHHBIX
TEXHOJIOTHIA B PEIICHWN KOTHHUTHBHBIX, KOMMYHHKATUBHBIX W OPraHH3aIlMOHHBIX
3a/1a4 ¢ COOI0IeHHEM TpeOOBaHUM SPrOHOMUKH, TEXHUKH O€301TaCHOCTH, TUTUEHBI,
pecypcocOepeKeHNs, MPABOBBIX W ATHYECKUX HOPM, HOPM HWH(OpPMAIMOHHON
0e301aCHOCTH;

CO3/IaBaTh TEKCTHI (DU3UYECKOTO COJEpKaHMS B Pa3IU4YHBIX (popmarax ¢
y4éTOM Ha3zHAYCHUsI HHPOpPMAIIUU | TIEIICBOM ayIUTOPHH, BEIOUpast ONITUMAIBLHYO
dbopMy NpeacTaBiICHUS U BU3yaTU3aIUH.

KoMMyHHKaTHBHBIE YHUBeEpPcaJIbHbIe yieOHbIe 1eiCTBUA:
OCYILIECTBIISITH OOIEHNE HA YPOKaxX (PU3UKH U BO BHEYPOUHOM JESITEIbHOCTH;
pacro3HaBaTh MPEANOCHUIKA KOH(UIMKTHBIX CHTyallMd M  CMAT4aTh
KOH(JIUKTBI;



pa3BEPHYTO W JIOTUYHO HW3JIaraTh CBOIO TOYKY 3PEHUS C HMCIOJb30BaHUEM
SI3BIKOBBIX CPEJICTB;

MOHMUMATh M HCIIOJIL30BaTh MPEUMYINECTBA KOMAHIHONW M WHIWBHUIYaIbHOU
paboTHI;

BBIOMpaTh TEMATHKYy W METOJbI COBMECTHBIX ICHCTBHH C y4€TOM OOIIMX
MHTEPECOB M BO3MOKHOCTEH KaXK/I0TO YJieHa KOJUIEKTHBA,

NpUHUMATh TEIA  COBMECTHOW  JEATEIHHOCTH, OpPraHW30BHIBATH U
KOOPJAMHHUPOBATh JEHCTBUSA MO €€ IOCTHIKCHHIO: COCTAaBJIATh IUIAaH JCHCTBUH,
pacipenensaTh poiu ¢ y4€TOM MHEHHH Yy4YacTHUKOB, OOCYXIaTh PE3yJIbTaThI
COBMECTHOM paboThI;

OIICHWBATh KAYECTBO CBOETO BKJIA/1a M KAXKJIOTO yYaCTHUKA KOMAH/IbI B OOTITHIA
PE3yNBTAT MO Pa3pabOTaHHBIM KPUTEPHUSIM;

nmpeajiaraTh HOBBIE TPOEKTHI, OICHUBATh WJIEU C TO3UIIMM HOBU3HBI,
OpUTHUHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYIICCTBJIATh TMO3UTHBHOE CTPATETHYECKOE IIOBEJACHUE B Pa3IMYHBIX
CUTYaIHsIX, IPOSIBJISITH TBOPUYECTBO M BOOOpaKeHNE, OBITh MHUITMATHBHBIM.

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOATENIbHO OCYUIECTBJISATh MMO3HABATENbHYIO NIEATEIHOCTh B 00JacTH
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3a]1aUM;

CaMOCTOSITETIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX UM KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJHEHUS IPAKTUYECKON pabOThI C yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

pacIIMpATh paMKH Y4eOHOTO MpeaMETa Ha OCHOBE JIMYHBIX MPENOYTESHUI;

JeaTh OCO3HAHHBIM BBIOOpP, AapryMEHTHpPOBAaTH €ro, OpaTh Ha ceos
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBJICHUIO JPYAHWIMH B 0O0JaCTH
(bu3HKH, TOCTOSHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B AECSTEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJaJ€Th HABBIKAMU  MO3HABAaTENbHOM  pediekcuu Kak  OCO3HAHUSA
COBEPIIAEMBIX JEUCTBUM M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBaHMUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyalluu, BHIOOpA BEPHOTO
peLIeHHS;



YMETh OIIEHWBATh PHUCKHM W CBOEBPEMEHHO MPUHUMATH PEIICHUS MO0 HUX
CHW)KCHHUIO;

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TMPH aHAINU3E pe3yIbTaTOB
JeSTEIIbHOCTH;

NPUHUMATH CeOsI, MOHMMAsi CBOM HEJIOCTATKH M JOCTOMHCTBA,

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHUX TMPU aHAIW3€ pPe3yJbTaTOB
NEeSATEeTLHOCTH;

pHU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIMIUOKH.

B mporiecce mocTrKeHUS TNYHOCTHBIX PE3yJIbTaTOB OCBOSHHUS MPOTPAMMBI TI0
buszuke g ypoBHS cpeaHero oOmero o0pa3oBaHHMs Y OOyYarOIIMXCS
COBEPIIICHCTBYETCS OMOITMOHATBHBIN WHTEJUICKT, TIPE IO Iar AFOTIHIA
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHUsl, BKJIFOYAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE YMOIIMOHATILHOE
COCTOSIHUE, BUJIETh HANpPABICHUS PA3BUTHUS COOCTBEHHOM AMOIIMOHAIILHON CepHI,
OBITH YBEPEHHBIM B ce0€;

CaMOpETyJMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TNPHHUMATh
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIIOCOOHOCTh AaIanTUPOBAaThCA K
HYMOIIMOHAIILHBIM U3MEHEHHSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHUBAIIMH, BKIIOUYAIOIICH CTPEMJICHUE K JOCTIKCHUIO TEIH U
yCcrexy, ONTHMHU3M, WHHUIIMATHBHOCTh, YMEHHE IEHCTBOBATH HCXOJS M3 CBOMUX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATLHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €r0 TMpPHU OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO U COIIEPEIKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITIOUAIOIINX CIIOCOOHOCTH BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(PIUKTHI.

HPEAMETHBIE PE3YJIBTATBI

K xoniry o6yuenus B 10 kiaacce nmpeaMeTHbIe pe3yiabTaThl Ha 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUaIOIIUXCS YMEHHIA:

JEMOHCTPUPOBATh Ha MpUMEpax pojb U MecTo (U3MKU B (HOPMHPOBAHUU
COBPEMEHHOW HAay4YyHOW KAapTUHBI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKON JESATEIBHOCTH JIIOIEM;

YUUTHIBaTh TPAHUIBl MPUMEHEHUS W3YYCHHBIX (U3UYECKUX MOJEIIEH:
MaTepuaibHas TOUYKa, UHEpIUaIbHasl cUCTeMa OTCUETa, aDCOIIOTHO TBEPJIOE TENIO,
WJICAJIBHBIN I'a3, MOJEIIM CTPOCHUS Ia30B, )KUAKOCTEH U TBEPABIX TEJl, TOUCUHBIN
AIIEKTPUUECKUH 3apsij MpU pelieHnH (PU3NYECKUX 3a/1ay;

pacno3HaBaTh (PU3NYECKUE SBICHUS (TPOIECChI) U OOBIACHITH MX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJIIPHO-KMHETUYECKOW TEOPUM CTPOCHMS BEILECTBA U



AJIEKTPOJUHAMUKH: PABHOMEPHOE U PABHOYCKOPEHHOE MPSMOIMHEIHOE JBMKEHUE,
CBOOOJHOE TIAJICHUE TEJ, JBWKEHUE MO OKPYKHOCTH, MHEPIIHSI, B3aNMOICHCTBHE
ten, nuddysus, OpOyHOBCKOE IBWIKEHHE, CTPOCHUE JKHIKOCTEH W TBEPABIX Tel,
U3MEeHeHHe o0bEMa Tel MpU HarpeBaHUU (OXJIaXKIEHUHU), TEIUIOBOE PaBHOBECHE,
UCIapeHue, KOHACHcAlus, IUIaBJICHHE, KPUCTAJUIM3AlUs, KUIEHHE, BIIaKHOCTh
BO3lyXa, MOBHIIICHUE ABJICHUS Ta3a MPU €ro HarpeBaHWU B 3aKPBITOM COCY/IE,
CBSI3b MEXKIy MapaMeTpaMU COCTOSHUS Ta3a B M3OMPOIECCax, dIIEKTPU3AIUS Tell,
B3aMMOJICHCTBHE 3aPs/IOB;

OMKCHIBATh MEXAHUYECKOE JBIKECHUE, UCIONB3Ys (U3MUYECKUE BEITUYMHBI:
KOOpJIMHATa, MyTh, MEpPEMEIIeHHE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHJa,
UMITYJIBC TeJla, KHHETHYECKas DHEPTrus, MOTCHIMAIbHAS YHEPTrHs, MEXaHHYeCKas
paboTa, MeXaHWYECKass MOIMHOCTh; TIPH OINMCAHWW TPaBUIBHO TPAKTOBAThH
(bu3MYEeCKUl CMBICT MCIOJIb3yeMbIX BEJIMYMH, WX OO0O3HAYCHHUS U €JIMHUIIBI,
HaXOJUTh (OPMYJIbI, CBSA3BIBAIONIUE JTAaHHYIO (U3UYECKYIO BEJIMUUHY C JAPYTUMU
BEITMIMHAMU;

ONHMCHIBATh H3yYEHHBIC TETUIOBBIE CBOMCTBA TEN W TEIJIOBBIC SIBJICHHSI,
UCIIONIB3Ysl (M3WUYECKHME BEIMYWHBL: JaBJCHUE Ta3a, TeMIlepaTypa, CpeaHss
KMHETHYECKasi SHEPTHsl XaOTHUYECKOTO JBIKEHUS MOJIEKYJI, CpEeIHEKBaApaTUIHAs
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIJIOTHI, BHYTPEHHSS JHEprusi, padora rasa,
KO2((PUIIMEHT TMOJE3HOTO JCUCTBUS TEIUIOBOTO JBHUTATENS; IPU OINHUCAHUU
MPaBUJIBLHO TPAKTOBaTh (U3MYECKUH CMBICT HCIOIB3YEMBIX BEIWYUH, WX
00O3HAaUeHUsT W EAUHUIIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JaHHYIO
(pU3MUECKyIO BEJIMYMHY C APYTUMH BEJIMUHHAM;

OIMMKCHIBATh U3YUYCHHBIE IICKTPUUYECKUE CBOMCTBA BEIIECTBA U AJICKTPUUECKHE
sBJICHHSI (TTPOIIECCHI), UCTIONB3Ys (PU3NYECKHE BETUUYMHBI: AICKTPHUCCKUIN 3apsi,
AIEKTPUYECKOE T0JIe, HAMPSIKEHHOCTD TOJIS, IMTOTEHITHAN, PA3HOCTh MMOTEHITNATIOB,
IpU ONMHWCAHWM TIPABWJIBHO TPaKTOBAaTh (PU3WYECKUI CMBICT HCIHOJIB3yEeMbIX
BEITMYMH, WX OOO3HAUYCHUS] W EIWHUIIBI; YKA3bIBaTh (POPMYIIBI, CBSI3bIBAIOIINE
JTAHHYI0 (PM3UYECKYIO BEJTUYHHY C IPYTHMH BEITHUYNHAMH,

aHAM3UPOBaTh (PU3MUYECKHE TMPOIECCHI U SBIICHUS, UCIOJIB3YysS (PU3HUCCKHEC
3aKOHBI U MPUHIIMIBL: 3aKOH BecemupHoro tsarotenus, |, Il u Il 3akonsr HeloToHa,
3aKOH COXpaHEHUS MEXaHMYECKOW DHEPruH, 3aKOH COXpPaHEHUS WMITYJIbCa,
OPUHITUI CYMEPIIO3UIIMA CHJI, TIPUHITUI PABHOMPABUS WHEPIHAIBHBIX CHCTEM
oTcuéTa, MOJICKYIIPHO-KMHETHYECKYI0 TEOPHIO CTPOCHHS BEIECTBa, Ta30BbHIC
3aKOHBI, CBA3b CPEIHEW KMHETUYECKOW SHEPIUH TEIUIOBOTO JABUKEHUS MOJIEKYJ C
aOCOIOTHOM TeMIlepaTypoH, MepPBbIi 3aKOH TEPMOAMHAMUKH, 3aKOH COXPAHEHUS
AJIEKTPUUECKOTO 3apsifa, 3akoH KyloHa, TpW 3TOM pas3inyaTh CJIOBECHYIO
(bOpMYIMPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BHIPAKEHUE W YCIIOBUSA (TPaHMIIBI,
00J1aCTH) TPUMEHUMOCTH;



OOBSICHATH OCHOBHBIE TPUHIIMIIBI JCHCTBUS MAIINH, TPUOOPOB U TEXHUYECKHUX
YCTPOMCTB; pa3anyaTh YCIOBHs UX 0€30MacHOTO MCMHOJIb30BaHUS B MOBCEIHEBHOU
KU3HU;

BBITIOJIHATh OKCIIEPUMEHTHI 110 HCCIIEIOBAHUIO (DU3UYECKUX SIBIICHUUA W
MPOLIECCOB C HCIIOJIb30BAaHUEM TMPSMBIX W KOCBEHHBIX HM3MEPEHUH, TpPHU ITOM
dbopmyarpoBaTh MpodieMy/3anady U THIOTE3Y y4eOHOTO AKCIIEPUMEHTa, COOUpaTh
YCTaHOBKY M3 MPEAJIOKEHHOTO 000PYI0BaHMsI, TPOBOAUTD OTBIT U (POPMYITHUPOBATH
BBIBOJIBL;

OCYUIIECTBJIATh MPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO HM3MEPEHHUs U MCIOJIb30BaTh W3BECTHHIE
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAY  (PU3NYECKUMHU  BEIUYMHAMH  C
UCIIOJIb30BaHUEM TMPSIMBIX HM3MEPEHUMN, MPU 3TOM KOHCTPYMPOBATh YCTAHOBKY,
(GuKcHpOoBaTh Pe3yabTaThl MOJTYUYEHHON 3aBUCUMOCTH (PU3NYECKUX BEJTUYMH B BUJIE
TabnuIl U TpauKOB, IeTaTh BEIBOJBI IO PE3yIbTaTaM HCCIEAOBAHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEIACHUU UCCIEAOBAHUN B
pamMKax yd4eOHOTO SKCIEpUMEHTa, Y4eOHO-HCCIEeNOBATENIbCKOW U MPOEKTHOM
JESITEIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M J1aOOPATOPHOIO
00opy1I0BaHUS;

pemiaTh pacu€THble 3aJayd C SBHO 3aJaHHOM (DU3HYECKOW MOJENbIO,
UCTIONB3YS (PM3MUECKHUE 3aKOHBI U MIPUHIIMITEI, HA OCHOBE aHAJIM3a YCJIOBUSA 3a/1a4U
BBIOMpATh (PU3UYECKYIO MOJEINb, BBIACHITh (PU3NUECKHE BEJIMYUHBI U (POPMYIIHI,
HEOOXOJUMbIE ISl €€ pellleHusi, MPOBOAUTHh PACUETHl U OLIEHUBATh PEAIBbHOCTD
MOJIy4YEHHOT0 3HauY€HUs1 (PU3HUECKON BEIUYUHBL;

pelaTh KaueCTBEHHBIC 3aJaUM: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
[ENOYKY PACCYKICHUU C OMOpON Ha M3Y4YCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3UYeCKHEC IBIICHUS,

UCIIOJIb30BaTh MTPU PEIICHUH YU€OHBIX 3a/1a4 COBpEMEHHbIE HH()OPMALIMOHHBIE
TEXHOJOTHH JJIsl TIOUCKA, CTPYKTYPUPOBAHUS, WHTEPIIPETAIMNA U TPEICTABICHUS
y4eOHOH M HAy4YHO-TIOMYJIApHON HWHGOPMALMK, TOJYYEHHOM W3 pa3InyHBIX
UCTOYHUKOB, KPUTUYECKH aHAIM3UPOBAThH MOydaeMylo HH(POPMAIIHIO;

IPUBOJUTH MPUMEPHI BKJIaJIa POCCUHUCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, O0BSICHEHHE MPOIIECCOB OKPYKAIOILIETO MUPA, B pa3BUTHE TEXHUKU
1 TEXHOJIOTHU;

UCIIOJIb30BATh TEOPETUUECKUE 3HAHUS 110 (PU3UKE B MOBCETHEBHOM MKU3HU IS
oOecniedueHnss 0€30MAaCHOCTH MPH OOpalleHUH ¢ MpUOOpaMHU U TEXHUUYECKHUMHU
yCTPOMCTBaMH, JIJIsl COXPAHEHHUS 370POBbS M COOJIONCHUS HOPM 3KOJOTHYECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;



paboTaTh B TIpYINNE C BBINIOJHEHUEM PA3JIMUYHBIX COIMAIBHBIX pOJIEH,
IUTAHUPOBaTh PabOTy TPYNNbl, PalMOHAIBHO PpACHpPEeisITh OOSI3aHHOCTH U
IUIAHUPOBATH JIESITEIbHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJIEKBaTHO OLICHUBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHHE pacCMaTpUBAEMOM IPOOIIEMBI.

K koniy o0yuenus B 11 kiacce npeMeTHbIE pe3yJIbTaThl HA 6230BOM YPOBHE
JIOJKHBI OTpaXkaTh C(OPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

JIEMOHCTPUPOBATh Ha MpPUMEpax pojib U MecTo (U3UKU B (HOopMHpOBAHHUH
COBPEMEHHOW HAy4YHOW KApTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKUA M
TE€XHOJIOTUW, B MPAKTUYECKOW NEITENBHOCTH JIOAEH, LEIOCTHOCTh U EIUHCTBO
bu3nYecKoi KapTUHBI MUPA;

VUYUTBHIBATh TPAHUIBI TPUMEHEHHUS M3YUYCHHBIX (DU3UYECKUX MOJCICH:
TOYEYHBIN AJEKTPUUECKUH 3apsl, JIyd CBETa, TOUCYHBIM UCTOYHHK CBETA, AACpPHAs
MOJIeJIb aTOMa, HYKJIOHHAas MOJENIb aTOMHOTO sipa MpH PEHIeHUH (PU3NIECKUX
3a/1ay;

pacno3HaBath (GU3UYECKHUE SIBJICHUS (MPOLIECCh) U OOBSICHATH UX HAa OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (PM3HKHU: DJIEKTpUUYECKAs] MPOBOJAUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEUCTBUS TOKA, B3aUMOJECHCTBUE
MAarHuTOB, JJICKTPOMAarHuTHAas WHAYKUHWS, JACHCTBHE MAarHUTHOrO TIOJISI Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsll, AJIEKTPOMATrHUTHBIE KOJeOaHUs U
BOJIHBI, NPSIMOJIMHEWHOE pPACHpPOCTPAHEHUE CBETA, OTPAXKEHHUE, MPEJTOMIICHHUE,
uHTeppepeHus, audpakuus W MOJAIpU3alUs CBETa, JUCIEpPCUsi CBETa,
dboTtoanekTpudeckuii 3pdext (poTodrddeKT), CBETOBOE TaBICHNUES, BOSHUKHOBCHUE
JUHEWYAaTOro CHEKTpa aToMa BOJOpPOJA, €CTECTBEHHAass W HCKYCCTBEHHas

PaguO0aKTUBHOCTB;
ONMKCHIBATh M3YYEHHBIE CBOMCTBAa BEUIECTBA (AJIEKTPUUYECKUE, MATrHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOJAMMOCTb  pa3JIMYHBIX  Ccped) W

AIIGKTPOMArHUTHBIC SIBICHUS (MPOLIECCHI), UCIONB3YAd (PU3NYECKUE BEIUUYHHBIL:
DIIEKTPUYECKUN 3apsill, CWJIa TOKA, JIEKTPUYECKOE HAIPSIKEHUE, DIEKTPUUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIAs Cuiia, paboTa TOKa,
WHIYKLIUS MarHUTHOTO MoJs, cuia Awmmepa, cuna JlopeHna, MHIyKTHBHOCTH
KATYIIKH, DHEPrUs AJIEKTPUYECKOTO0 M MArHUTHOTO IMOJIEH, MEPHOJ M YacToTa
KojieOaHUN B KoJeOAaTeTbHOM KOHTYpe, 3aps]l U cuja TOKa B Mpoliecce
TFAPMOHMYECKUX DJIEKTPOMAarHUTHBIX KoJeOaHud, (OKYCHOE pacCTOsHUE U
ONTHUYECKAs] CUJIa JIMH3bI, NMPU ONUCAHUM TPABUIBHO TPAKTOBATh (PU3UYECKUMA
CMBIC]I HCIOJIb3YEMBIX BEJIMYMH, HMX OO0O3HAUeHHs M EJAUHMIIbI, YKa3bIBaTh
(bopMyIibI, CBS3BIBAIOLINE JAHHYIO (PU3UUECKYIO BETMYMHY C IPYTUMH BEIMUNHAMU;

ONMCBHIBATh H3YyYECHHBIE KBAHTOBBIE SIBICHUS M IPOLECCHI, HCIIOIb3YS
busznyeckue BEIMYUHBL: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, AJMHA BOJHBI H
4acTOTa CBETA, SHEPTUs U UMITYJIbC (DOTOHA, IEPHO]T MOTYypaciaga, SHEPTUS CBA3U



aTOMHBIX SI7IEp, TPU ONMUCAHWUU MPABUIBLHO TPAKTOBATh (U3UYECKUN CMBICIT
UCIIOJb3YEMbIX BEIMYUH, UX OOO3HAYCHHS M €IUHMIIBI, YKa3bIBaTh (HDOPMYIIbI,
CBSI3BIBAIOIIME JAHHYIO (PU3WYECKYI0 BEIUYMHY C JPYTUMH BeJIMYWHAMH,
BBIYHCIIATH 3HAUCHHE PU3NUECKON BETUUNHBIL

aHAIM3UPOBaTh (PU3MYECKHUE MPOIECChl U SIBJICHUS, UCIIONb3Ys (PU3MUECKUE
3aKOHBI U MPUHUMUIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATENBHOIO U NapaJlIeIbHOTO
COCOMHEHUS TPOBOJHUKOB, 3aKOH Jxoyns—JleHma, 3aKOH 3IEKTPOMArHUTHOU
WHIYKIUHU, 3aKOH MPSAMOJUHEHHOTO PaclpOCTPaHEHUs! CBETA, 3aKOHBI OTPaKEHHUSI
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODWHIITEeHHa miia pororddexra,
3aKOH COXPAHEHUSl SHEPrUH, 3aKOH COXPAHEHUS HMMITYJIbCa, 3aKOH COXPaHECHUS
AIEKTPUUECKOTO 3apsAjia, 3aKOH COXPAHEHMs] MAacCOBOIO 4YMCIIa, MOCTyJaThl bopa,
3aKOH PaJIMOAKTHUBHOIO pacnajaa, Mpy 3TOM pasjinyaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHa, €ro MaTEeMaTHYEeCKOE BBIPAXKEHHWE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MIPUMEHUMOCTH;

OINPEIENATh HAIIPaBJICHUE BEKTOPA MHIYKIMM MATHUTHOTO MOJIsI TPOBOJHUKA
C TOKOM, cujibl Amrnepa u cuibl Jlopenua;

CTPOUTh UM OIHCHIBATh H300paXEHHE, CO3/1aBAEMOE IIJIOCKUM 3€pKalioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCJICIOBAHUIO (DU3UYECKUX SIBICHUU W
MIPOLIECCOB C HCIOJIb30BAHUEM IMPSIMBIX M KOCBEHHBIX HM3MEPEHUH: TpPH 3TOM
dbopmynupoBaTh NpodIeMy/3a1ady U TUIIOTE3y Y4eOHOT0 SKCIIEPUMEHTa, COOUpPaTh
YCTaHOBKY U3 MPEJI0KEHHOTO 000pYA0BaHUS, MPOBOJAUTH OMBIT U POPMYIMPOBATH
BBIBO/IbI;

OCYIIECTBJISAThH MPSIMbIC U KOCBEHHBIC U3MEPEHHS (PU3NUECKUX BEIUYHH, TIPH
TOM BBIOMpaTh ONTHUMAJBHBIA CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

WCCJIEIOBATh 3aBUCUMOCTH (PM3UUECKUX BEJIMUMH C UCTIOJIb30BAHUEM TIPSIMBIX
W3MEPEHUI: TP STOM KOHCTPYHPOBATH YCTAHOBKY, (DMKCHUPOBATH PE3YJIbTATHI
MOJIyYEHHOW 3aBUCUMOCTH (DU3MYECKUX BEJIMYMH B BHUAE TaOMUI U TpadHKOB,
JienaTh BBIBOJIBI MO PE3YJIbTATAM MCCIIEIOBAHUS;

cobJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEACHUM HCCICTOBAaHUMN B
pamMKax ydeOHOro SKCIEpUMEHTa, YyueOHO-HCCIEeIOBATEIIbCKOW U MPOEKTHOU
JESTEIIbHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M J1AOOPATOPHOTO
000Opy10BaHUS;

pemiath pacu€THble 3aJayd C SIBHO 3aJaHHON (U3MYECKOW MOJEINbIO,
UCTIONB3YS (PM3HUECKHE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIN3a YCJIOBHS 3a7aun
BEIOMPATh (PU3UYECKYI0 MOJECINb, BBIACHITh (PU3UUECKHE BEIMUUHBI U (POPMYIIHI,
HEOOXOJUMbIE ISl €€ pellleHus, MPOBOAUTh PACYETHl U OLIEHUBATH PEATBbHOCTD
MOJIy4YeHHOTO 3HAYeHUS (PU3UYECKON BEJIMYUHBI;



pelaTh Ka4eCTBEHHBIE 3a/1a4: BbICTPAUBATh JIOTHYECKH HENPOTUBOPEUYHUBYIO
LEMOYKY pPACCYXKIACHUN C OMOpPOM HAa HM3YYEHHBIE 3aKOHBbI, 3aKOHOMEPHOCTH M
bu3nYecKue SIBICHNUS;

UCIIOJIb30BAaTh IIPU PELIEHUH YUeOHBIX 3a/1a4 COBPEMEHHbIE HH(POPMALIMOHHbIE
TEXHOJIOTUH [UISl TIOMCKA, CTPYKTYPUPOBAaHHMsI, UHTEPIIPETALIMM U IIPEICTABICHHUS
y4eOHOH M HAYYHO-TIONMYJIAPHOM HMH(POPMALMH, IOJYYEHHOW W3 pa3InYHBIX
VCTOYHHUKOB, KPUTHYECKH aHAIU3UPOBATH MOTYYAEMYIO HH(OPMALHIO;

OOBSCHATh NPUHLMIIBI JEHCTBUS MAallMH, HPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3nuyaTh YCIOBUS UX O€30MACHOTO MCIOIb30BaHUS B MOBCETHEBHOM
KU3HY;

IPUBOJUTH MPUMEPHI BKJIaJ]a POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHUE IMPOLIECCOB OKPYKAIOIIET0 MHpA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS 110 (PU3KKE B TOBCEIHEBHOM JKU3HU IS
oOecrieueHusi 0€30MaCHOCTH MpU OOpaleHuu ¢ OpudopaMu M TEXHUYECKUMHU
YCTPOMCTBAMM, NIl COXPAHEHUS 30POBbS M COOJIOJECHUS HOPM 3KOJIOTHYECKOTO
MIOBEACHUS B OKPYXKAIOILIEH CpeaE;

paboTaTh B TIpynme C BBINOJHEHUEM pAa3JIMYHBIX COLUAIbHBIX pOJeil,
IUTAHUPOBaTh pPabOTy TpyNIbl, PALMOHAIBHO PpACIPEAENsaTh OOS3aHHOCTH U
IUIAHUPOBATH JIESTENIbHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJIEKBATHO OLICHUBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE pACCMAaTPUBAEMOM IPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
Ne KounyecTBO 4acoB DJIeKTPOHHbIE
HaunmenoBanmue
(undposbie)
pa3aesioB U TeM Kourpoabubl  IIpakTnuecku
Bcero oOpa3oBaTe/ibHbIE
MPOrpamMMbl € padoThl e padoThl
pecypcsl
Pazpen 1. DUBUKA U METOJAbI HAYYHOI'O ITIO3HAHUSA
11 ®u3uKa U METOBI 5 https://m.edsoo.ru/AV1A
' HAY4YHOI'O MMO3HAHUSA WVNQO
Wroro mo paszneny 2

Pa3zpen 2. MEXAHUKA
https://m.edsoo.ru/SNO2M

2.1 Kunemaruka 5 CWXU
https://m.edsoo.ru/RML6B
2.2  Jlunamuka 7 X3PU
3aKOHBI COXpaHEHUs B https://m.edsoo.ru/86NRC
2.3 6 1 1
MEXaHUKE XHA7
Hroro no paszneny 18

Paznea 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJANHAMUKA

OCHOBBI
31 i 9 1 https://m.edsoo.ru/HRGVS8
. MOJ‘ICK}’J‘IHpHOv NOPE
KHUHCTHUUYCCKON TeOpI/II/I
3.9 OCHOBBI 10 1 https://m.edsoo.ru/HK6KL

TEPMOJIUHAMUKHU 6RS9


https://m.edsoo.ru/AV1AWVNQ0
https://m.edsoo.ru/AV1AWVNQ0
https://m.edsoo.ru/SN02MCWXU
https://m.edsoo.ru/SN02MCWXU
https://m.edsoo.ru/RML6BX3PU
https://m.edsoo.ru/RML6BX3PU
https://m.edsoo.ru/86NRCXHA7
https://m.edsoo.ru/86NRCXHA7
https://m.edsoo.ru/HRGV8NOPE
https://m.edsoo.ru/HRGV8NOPE
https://m.edsoo.ru/HK6KL6RS9
https://m.edsoo.ru/HK6KL6RS9

ArperaTHble

3.3 COCTOSHHSA BEIeCTBA.

da3oBBIe NEpexXoanl

Hroro no pasneny

24

Pazgea 4. JIEKTPOJAUHAMUKA

4.1  DnekTpocraTuka

IMocTosHHEBIN
4.9 AJICKTPUUYCCKUN TOK.

Toxu B pa3nmuyHbIX
cpenax

Hroro no pasneny

PesepBHOE Bpemst

OBIIEE KOJIMYECTBO
YACOB I10
ITPOTPAMME

10

12

22

68

https://m.edsoo.ru/HSM35
5JCH

https://m.edsoo.ru/LSRP72
QLI

https://m.edsoo.ru/GEWT
DOQXWW



https://m.edsoo.ru/HSM355JCH
https://m.edsoo.ru/HSM355JCH
https://m.edsoo.ru/LSRP72QLI
https://m.edsoo.ru/LSRP72QLI
https://m.edsoo.ru/GEWTDQXWW
https://m.edsoo.ru/GEWTDQXWW

-
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11 KJIACC

Ne KoauuecTBo yacoB
n HaumeHoBaHme pa3jiesioB
|/ ® TeM mporpaMMbl

|

KonTpoabu

Bcero
ble paboThI

Pazgea 1. 9JIEKTPOJAUHAMUKA

MaruutHoe noie.

DneKTpOMarHuTHas 11 1
WHTyKIUS
Hroro no pazneny 11

Pa3nea 2. KOJIEBAHUSA U1 BOJIHBI

Mexanuueckue n

AJIEKTPOMArHUTHBIE 9
KOJIeOaHus
MexaHu4ueckue 1 5 1
AIIEKTPOMArHUTHBIEC BOJIHBI
Ontuka 10
Uroro no pazaeny 24

IMpakTnyeck
ue padoTbl

Paszea 3. OCHOBBI CIIEIIMAJIbHONU TEOPUU OTHOCUTEJBHOCTH

OCHOBBI CieIUaIbHON 4 1
TEOPHH OTHOCHTEIHHOCTH
Hroro no paszneny 4

Pa3nen 4. KBAHTOBAS ®U3UKA

DJIeKTPOHHbIE
(undgposbie)
oOpa3oBaTe/ibHbIE

pecypchbl

https://m.edso0.ru/Z20Q39
ONGS8

https://m.edsoo.ru/3TLN
QKPG6

https://m.edsoo.ru/WQT6
385V1

https://m.edsoo.ru/TUPOI
URXM

https://m.edsoo.ru/AQUC
0VDK2



https://m.edsoo.ru/Z2Q39ONG8
https://m.edsoo.ru/Z2Q39ONG8
https://m.edsoo.ru/3TLNQKPG6
https://m.edsoo.ru/3TLNQKPG6
https://m.edsoo.ru/WQT6385V1
https://m.edsoo.ru/WQT6385V1
https://m.edsoo.ru/TUP0IURXM
https://m.edsoo.ru/TUP0IURXM
https://m.edsoo.ru/A0UC0VDK2
https://m.edsoo.ru/A0UC0VDK2

DIeMEHTHI KBAHTOBOM https://m.edsoo.ru/8W0oV

4,
6
1 OIITHUKHU AWQORS
4, C 4 https://m.edsoo.ru/HSBE
) TPOCHUE aTOMa AOOEA
4, A 5 https://m.edsoo.ru/97MC
3 TOMHOE SIAPO 9DZXC
Hroro no pazaeny 15
Pazgen 5. DJIEMEHTBI ACTPOHOMUU U ACTPOOPU3UKHU
o. DJIeMEHTHI aCTPOHOMUU U https://m.edsoo.ru/3EOD
7 1
1 acTpOPUHUKH 6KXI9
Utoro no pazneny 7

Pazaen 6. OBOBIIAIOUIEE IIOBTOPEHUE
https://m.edsoo.ru/0O2JEG

O06o0m1aroriee TOBTOPCHHE 4 ZCIM
Uroro no pazaeny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO 68 4 7

YACOB I10 ITPOTPAMME


https://m.edsoo.ru/8W0VAWQRS
https://m.edsoo.ru/8W0VAWQRS
https://m.edsoo.ru/HSBEAO0EA
https://m.edsoo.ru/HSBEAO0EA
https://m.edsoo.ru/97MC9DZXQ
https://m.edsoo.ru/97MC9DZXQ
https://m.edsoo.ru/3EOD6KXI9
https://m.edsoo.ru/3EOD6KXI9
https://m.edsoo.ru/O2JEGZCIM
https://m.edsoo.ru/O2JEGZCIM




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC

A

7 Tema ypoka
n

®dusnka — HayKa O PUPOJIE.
HaquI,Ie METOABI ITIO3HAHUA
OKPY’KaloIlero Mupa

Posb 1 MecTo ¢uzuku B
dbopMHUPOBaHUH COBPEMEHHOMN
Hay4YHOU KapTHUHBI MUDA, B
IIPAKTUYECKON AESITETbHOCTU
moen

Mexannueckoe IBHKEHUE.
OTHOCUTETHHOCTD
MEXaHUYECKOTO JIBHKEHUS.
[Tepemenienue, CKOpOCTb,
YCKOpEHUe

PaBHOMEpHOE ITPSAMONIMHETHOE
JIBIKEHUE

PaBHOyCKOpEHHOE
IPSIMOJIMHENHOE ABH)KEHUE
CBobOoiHOE TTajieHHe.
YckopeHue cBOOOIHOTO
najeHus

KosmuecTBo yacos
KoHnrtpous
HbIE
padoThI

Bcero

IIpakTuyec
KHe padoThl

Jara
U3y4eH
usi

JJIeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibH
ble pecypchl

https://m.edsoo.ru

[YXGQSPM1P

https://m.edsoo.ru
[BHSXWFFVO

https://m.edso0.ru
[RSOAOVS5ZX

https://m.edso0.ru
[L8IPY2JEZ

https://m.edsoo.ru
/MDIDKJOUB

https://m.edsoo.ru
IMXPLZ1X8J



https://m.edsoo.ru/YXGQSPM1P
https://m.edsoo.ru/YXGQSPM1P
https://m.edsoo.ru/8HSXWFFVO
https://m.edsoo.ru/8HSXWFFVO
https://m.edsoo.ru/RSOA0V5ZX
https://m.edsoo.ru/RSOA0V5ZX
https://m.edsoo.ru/L8IPY2JEZ
https://m.edsoo.ru/L8IPY2JEZ
https://m.edsoo.ru/MDIDKJ0UB
https://m.edsoo.ru/MDIDKJ0UB
https://m.edsoo.ru/MXPLZIX8J
https://m.edsoo.ru/MXPLZIX8J

KpusosnHeliHOE NBUKEHUE.
JIBr>keHre MaTepuaibHON
TOYKH 10 OKPY>KHOCTH

[IpuHLIHAII OTHOCUTENBHOCTH
lNanuiesa. MaepuuanbHble
cucreMsl orcyera. [lepBalii
3akoH HeroToHa

Macca tena. Cuia. [punnun
cynepno3uiuu cuil. Bropoi
3akoH HproToHa miis
MaTepUAIBHON TOYKHU

Tpetuii 3akon HeroToHa niis
MaTEepUAIbHBIX TOYEK

3aKOH BCEMUPHOTO TATOTEHUSI.
Cuna tsoxectu. [lepBas
KOCMHYECKasi CKOPOCTh

Cwuta ynpyroctu. 3akoH ['yka.
Bec Tena

Cuna tpenus. Koapdunuent
TpeHust. Cuiia COpOTUBICHUS
NpY JABIKEHHUH TeJla B
KHUJIKOCTH WJIH Ta3e

[TocTynarensHoe 1
BpaIaTebHOE JBUKEHNE
a0COJIFOTHO TBEPJIOTO TEa.
MowmenTt cuisl. ITnedo cumsl.
VYcnoBus paBHOBecHs TBEPIOTO
Tena

https://m.edsoo.ru
/TFLJ2C4DN

https://m.edsoo.ru
[J6QY7N3WN

https://m.edsoo.ru
/BVTNWTAQH

https://m.edsoo.ru
JJYL414UAN

https://m.edsoo.ru
/D13D593MU

https://m.edsoo.ru

[RILVEXEQD

https://m.edsoo.ru
[UZBUPCM5M

https://m.edso0.ru
/IDOAU40TS



https://m.edsoo.ru/TFLJ2C4DN
https://m.edsoo.ru/TFLJ2C4DN
https://m.edsoo.ru/J6QY7N3WN
https://m.edsoo.ru/J6QY7N3WN
https://m.edsoo.ru/BVTNWTAQH
https://m.edsoo.ru/BVTNWTAQH
https://m.edsoo.ru/JYL4I4UAN
https://m.edsoo.ru/JYL4I4UAN
https://m.edsoo.ru/D13D593MU
https://m.edsoo.ru/D13D593MU
https://m.edsoo.ru/RILVFXEQD
https://m.edsoo.ru/RILVFXEQD
https://m.edsoo.ru/UZBUPCM5M
https://m.edsoo.ru/UZBUPCM5M
https://m.edsoo.ru/ID0AU40TS
https://m.edsoo.ru/ID0AU40TS

HNMnynsc MaTepuanbHOU TOYKH,
CHUCTEMBI MaTEpUAJIbHBIX TOYEK.

https://m.edsoo0.ru
Nmnynbe cuibl. 3aKoH 1 .

IM5JQTKNWC

COXpPAaHCHUA UMITYJIbCA.
PeaktuBHOE JBUXKCHUC

PabGoTa 1 MOIIHOCTB CHJIBL.
Kunernyeckas sneprus

MarepualibHOI Touku. Teopema 1
00 U3MEHEHUU KUHETUYECKOW

https://m.edso0.ru
[J1V59L.28B

OHEPIrun

ITorennmansHas 3HEPrHUs.

[loTeHumanbHas FHEPrus

yrpyro aepopMupoBaHHOM https://m.edso00.ru
npyxuHsbl. lloreHunanbHas IRNEXJW4KF

SHEprus Tena BOIU3H
MOBEPXHOCTU 3eMITH

[ToTeHunanbHEIE U
HCIIOTCHIIMAJIbHBIC CHJIBI. CBs3b
pa6OTLI HCIMOTCHIMAJIbHBIX CHJI

o https://m.edsoo.ru
C U3MEHEHUEM MEXaHUYECKOM 1

/DA3QVTOXQ

SHEPrUH CUCTEMBI TeJ. 3aKOH
COXPAaHEHHUSI MEXaHUYECKOM
SHEPrUuu

JlaGoparopHas paboTa

«HccnenoBanue cBsizu paboOTHI

CHJIBI ¢ U3BMEHEHUEM https://m.edsoo.ru
MEXaHUYECKOW SHEPruu Tea Ha /W1R4R88UG

pUMepe PacTIKEHUS
PE3UHOBOTO KIyTa»


https://m.edsoo.ru/M5JQTKNWC
https://m.edsoo.ru/M5JQTKNWC
https://m.edsoo.ru/J1V59L28B
https://m.edsoo.ru/J1V59L28B
https://m.edsoo.ru/RNEXJW4KF
https://m.edsoo.ru/RNEXJW4KF
https://m.edsoo.ru/DA3QVTOXQ
https://m.edsoo.ru/DA3QVTOXQ
https://m.edsoo.ru/W1R4R88UG
https://m.edsoo.ru/W1R4R88UG

KontponpHast pabora o Teme
«Kunematuka. Jlunamuka.
3aKOHBI COXPAHECHUS B
MEXaHUKE»

OCHOBHbBIE TIOJIOKEHUS
MOJIEKYJISIPHO-KMHETUYECKOMN
Teopuu. bpoyHoBckoe
newxkenue. Jdubdysus

Xapakrep JBUKEHUS U
B3aUMOJICUCTBUS YaCTHIL
BelecTsa. Moaenn cTpoeHust
ra3oB, JKUJKOCTEH U TBEPIBIX
TeN

Macca monekyn. Konuuectso
BemectBa. [locTtosnHas
ABoraapo

TennoBoe paBHOBECHE.
Temneparypa u e€ u3mepeHue.
[ITxana remnepatyp Llenscus

HUneanpuerii raz 8 MKT.
OcHoBHOe ypaBHeHne MKT

AOcomoTHas TemrepaTypa Kak
Mepa CpelHEW KNHETUYECKOU
DHEPrUM IBUKEHUS MOJIEKYJI.
YpaBHenue Menzeneena-
Kunaneiipona

3akoH JlambroHa. ["a30BbIc
3aKOHBI

https://m.edso0.ru
[LNMGBEKGYY

https://m.edsoo.ru
/OEY9VYU2B

https://m.edsoo.ru
[AUV2ZDR3X

https://m.edsoo.ru

[FL1IBAQD13

https://m.edsoo.ru

/WPNY6QA8Z

https://m.edsoo.ru
JUKJFVSBZO

https://m.edsoo.ru
/BXUDVDG2F

https://m.edso0.ru
[Y3WB66I3A



https://m.edsoo.ru/LNM6EK6YY
https://m.edsoo.ru/LNM6EK6YY
https://m.edsoo.ru/OEY9VYU2B
https://m.edsoo.ru/OEY9VYU2B
https://m.edsoo.ru/AUV2ZDR3X
https://m.edsoo.ru/AUV2ZDR3X
https://m.edsoo.ru/FL1BAQD13
https://m.edsoo.ru/FL1BAQD13
https://m.edsoo.ru/WPNY6QA8Z
https://m.edsoo.ru/WPNY6QA8Z
https://m.edsoo.ru/UKJFVSBZO
https://m.edsoo.ru/UKJFVSBZO
https://m.edsoo.ru/BXUDVDG2F
https://m.edsoo.ru/BXUDVDG2F
https://m.edsoo.ru/Y3WB66I3A
https://m.edsoo.ru/Y3WB66I3A

JlaGopaTtopHnast pabora
«HccnenoBanue 3aBUCUMOCTH
MEXy TapaMeTpaMH COCTOSIHHS
Pa3peKCHHOTO ra3ay

W3omnporneccs! B uaeaIbHOM rase
U UX rpaduueckoe
Hpe/ICTaBICHNE

BryTtpenHss sHeprus
TEPMOJUHAMHYECKON CHCTEMBI
U CTIOCOOBI €€ N3MEHEHHSI.
KonuuecTBo TemioTs! u padora.
Buytpennss sueprus
OJIHOATOMHOTO HJIeaIbHOIO Ta3a

Bunae! renonepenaun

Y aennHas TEIIOEMKOCTD
BemecTBa. KonnuecTBo TEmIOTHI
MIpH TeIIonepeaaye.
AnrabaTHBIN mporecc

IlepBblii 3aKOH TEPMOJIMHAMUKHU
Y €ro IPUMEHEHHUE K
n3omnpolieccam

Heob6paTumocThb mporeccoB B
npupoze. Bropoii 3akoH
TEPMOJIMHAMUKH

[Tpunmun nevicteust u KT/
TEIIIOBOH MaITHHEI

https://m.edso0.ru
[35DBLKT96

https://m.edsoo.ru
[0ZJ3KZNJ5

https://m.edsoo.ru
/9JOITVXI8

https://m.edsoo.ru
136JJ120W9

https://m.edsoo.ru
[5K3Y4H86L

https://m.edsoo.ru
[2HO6R3GAS

https://m.edsoo.ru
/S85LWDFTS8

https://m.edso0.ru
/DLCDEAAUC



https://m.edsoo.ru/35DBLKT96
https://m.edsoo.ru/35DBLKT96
https://m.edsoo.ru/OZJ3KZNJ5
https://m.edsoo.ru/OZJ3KZNJ5
https://m.edsoo.ru/9JQITVXI8
https://m.edsoo.ru/9JQITVXI8
https://m.edsoo.ru/36JJI2OW9
https://m.edsoo.ru/36JJI2OW9
https://m.edsoo.ru/5K3Y4H86L
https://m.edsoo.ru/5K3Y4H86L
https://m.edsoo.ru/2H06R3GA8
https://m.edsoo.ru/2H06R3GA8
https://m.edsoo.ru/S85LWDFT8
https://m.edsoo.ru/S85LWDFT8
https://m.edsoo.ru/DLCDEAAUC
https://m.edsoo.ru/DLCDEAAUC
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ukn Kapno u ero KII/

DKOoJIOrH4YecKre mpooIeMbl
TETUIOIHEPTETHKH

O06o0maromuii ypok
«MomnekynspHas pu3uka.
OCHOBBI TEPMOIMHAMHKH

KonTponbhas pabota no Teme
«MonekynspHas pusuka.
OCHOBBI TEPMOAMHAMUKI

[TapooGpazoBanue u
KoHJeHcanus. Mcnapenue u
KHUIICHHE

AOCOIIOTHAS U OTHOCUTEILHAS
BIIQYKHOCTh BO3/yXa.
Haceimennsrii nap

TBépmoe Teno.
Kpucrannunueckue u amopgHbie
Tena. AHU30TPOIUS CBOMCTB
KpucTauioB. Kuakue
kpuctayibl. CoBpeMEHHbIE
MaTepuabl

[1naBneHue u KpucTain3aius.
VYnenpHas TEIIOTA IUIABICHUS.
CyO6nmumarus

ypaBHCHI/IC TEILUIOBOro OalaHca

https://m.edsoo.ru
[AXPSAQVTM

https://m.edsoo.ru
[PO7ZMYMSI

https://m.edso0.ru
[9EKZODDWP

https://m.edsoo.ru
/RCARYEG6ZX

https://m.edsoo.ru

[X48Q078EE

https://m.edsoo.ru
[98HVAEBMM

https://m.edsoo.ru
NXFWLMZNK

https://m.edso0.ru
[OX117G6MR

https://m.edsoo.ru
[OIUXGN2I1



https://m.edsoo.ru/4XPSA0V7M
https://m.edsoo.ru/4XPSA0V7M
https://m.edsoo.ru/P07ZMYM8I
https://m.edsoo.ru/P07ZMYM8I
https://m.edsoo.ru/9EKZ0DDWP
https://m.edsoo.ru/9EKZ0DDWP
https://m.edsoo.ru/RCARYE6ZX
https://m.edsoo.ru/RCARYE6ZX
https://m.edsoo.ru/X48Q078EE
https://m.edsoo.ru/X48Q078EE
https://m.edsoo.ru/98HVAEBMM
https://m.edsoo.ru/98HVAEBMM
https://m.edsoo.ru/JXFWLMZNK
https://m.edsoo.ru/JXFWLMZNK
https://m.edsoo.ru/OX117G6MR
https://m.edsoo.ru/OX117G6MR
https://m.edsoo.ru/0IUXGN2I1
https://m.edsoo.ru/0IUXGN2I1

DneKkTpusanus Ted.
DnekTpuueckui 3apsia. [Ipa
BU/JIA SJICKTPUUECKHX 3apsiioB

[IpoBOAHMKH, AUDIIEKTPUKU U
MOJIYITPOBOJTHUKH. 3aKOH
COXPaHEHHUs EKTPUUYECKOTO
3apsana

B3anmoperictBre 3apsiioB.
3akon Kynona. Toueunsrit
ANEKTPUYECKUN 3apsif

Hanpsox€nnocts
3JIEKTPUYECKOTO I1OJIS.
[IpuHnun cynepno3unun
ANEKTPUYECKHUX ToneH. JInnun
HaIPsKEHHOCTU

Pab6oTa cun
3JIEKTPOCTATHYECKOTO TOJIS.
ITorennman. PasHocTs
MMOTEHIIHAJIOB

[IpoBOIHUKY U AUDIIEKTPUKH B
3JIEKTPOCTATHYECKOM II0JIE.
Jwusnexrpudeckas
MIPOHUIIAEMOCTD

OnexrpoéMkocTs. Konnencatop

DIIEKTPOEMKOCTH MIIIOCKOTO
KOH/JIEHCAaTopa. DHeprus
3apsKEHHOT0 KOHJEHCATopa

https://m.edsoo.ru

1QJ2S7TWSBM

https://m.edsoo.ru

[F3YVPQUYH

https://m.edsoo.ru
/5U3BUOTHH

https://m.edsoo.ru
[QIKAWD2V6

https://m.edsoo.ru
[VOPDY9ASLF

https://m.edsoo.ru
/12P2S312Z

https://m.edsoo.ru
/B1UPRD52W

https://m.edso0.ru
IXPUKP82V8



https://m.edsoo.ru/QJ2S7WSBM
https://m.edsoo.ru/QJ2S7WSBM
https://m.edsoo.ru/F3YVPQUYH
https://m.edsoo.ru/F3YVPQUYH
https://m.edsoo.ru/5U3BU0THH
https://m.edsoo.ru/5U3BU0THH
https://m.edsoo.ru/9IKAWD2V6
https://m.edsoo.ru/9IKAWD2V6
https://m.edsoo.ru/VOPD9ASLF
https://m.edsoo.ru/VOPD9ASLF
https://m.edsoo.ru/12P2S312Z
https://m.edsoo.ru/12P2S312Z
https://m.edsoo.ru/B1UPRD52W
https://m.edsoo.ru/B1UPRD52W
https://m.edsoo.ru/XPUKP82V8
https://m.edsoo.ru/XPUKP82V8

JlaGopaTtopHnast pabora
"U3mepenue 3MeKTPOEMKOCTH
KoHieHcaTopa"

[IpuHuun nercTBus u
MIpUMEHEHHE KOHIEHCATOPOB,
KOIMUPOBAJILHOTO amnmnapara,
CTPYHHOTO MIPUHTEPA.
DIIeKTpOCTATUYECKAs 3aIIHTA.
3a3eMyIeHHE AJIEKTPOIPUOOPOB
DNEeKTPUYECKUN TOK, YCIOBUS
€ro CyIIeCTBOBaHUSI.
ITocTostuuEbIN TOK. CHIla TOKA.

Hanpspkenue. ConpoTuBiieHue.

3akoH OMa aJid yyacTka 1enu

ITocnenmoBarensHOE,
napajielbHOe, CMEIIaHHOE
COEJIMHEHHUE NPOBOJAHUKOB.
JlaGoparopHas paboTa
«M3ydyeHune cMenanHoro
COEZIMHEHUS Pe3UCTOPOB

Pabora u mourHOCTH
JIEKTPUUYECKOTO TOKA. 3aKOH
[xoynsa-Jlenna

3akoH Oma 11 IOJIHOU
(3aMKHYTOM) 3JIEKTPUUECKOMN
nenu. KopoTrkoe 3aMbIKaHueE.
JlaGoparopHas paboTa
«M3mepenue DJ1C uctounuka

0.5

0.5

https://m.edsoo.ru
/PBGMA4F845

https://m.edsoo.ru

[H3Q9PNHYY

https://m.edsoo.ru
/D6Y72A4B7

https://m.edsoo.ru
/SLKT3UPUR

https://m.edsoo.ru
/LESHA2A3M

https://m.edso0.ru
[YN5BF7PBS



https://m.edsoo.ru/PBGM4F845
https://m.edsoo.ru/PBGM4F845
https://m.edsoo.ru/H3Q9PNHYY
https://m.edsoo.ru/H3Q9PNHYY
https://m.edsoo.ru/D6Y72A4B7
https://m.edsoo.ru/D6Y72A4B7
https://m.edsoo.ru/SLKT3UPUR
https://m.edsoo.ru/SLKT3UPUR
https://m.edsoo.ru/LE5HA2A3M
https://m.edsoo.ru/LE5HA2A3M
https://m.edsoo.ru/YN5BF7PBS
https://m.edsoo.ru/YN5BF7PBS

TOKA U €r0 BHYTPEHHETO
COTIPOTUBIICHUS»

PesepBHbiil ypok. KonTposibHas
pabora 1o Teme
"DnexTpoauHamuka' /
Bcepocculickas npoBepoyHas
pabora

O6o06maromuit ypox
«DJIeKTPOTMHAMUKAY /
Bcepoccuiickas npoBepoyHas
pabora

DJeKTpOHHas MPOBOJUMOCTb
TBEPABIX METAJLIOB.
3aBUCUMOCTb COIIPOTUBIICHUS
METaJUIOB OT TEMIEepPaTypHI.
CBepXImpoBOAUMOCTh

DNEKTPUYECKUH TOK B BaKyyMe.
CBolicTBa AJIEKTPOHHBIX ITYYKOB

[TosrynnpoBoIHUKH, UX
COOCTBEHHAs M IPUMECHast
nposoaumocTs. CBoiicTBa p—N-
nepexoza.
[TonynpoBoaHKUKOBBIE TPUOOPHI

DNEeKTpUUYECKUN TOK B
pacTBOpax M pacruiaBax
AIIEKTPOJIUTOB.
DIIEKTPOIUTHYECKAS
JUCCOLMaIs. DIEKTPOIIN3

https://m.edsoo.ru
[MEMGEIESX

https://m.edsoo.ru
/P86MDYO07H

https://m.edsoo.ru
/WMNNBOL9H

https://m.edsoo.ru
J/ACCYCJ785

https://m.edsoo.ru

/S55A1DQUR

https://m.edsoo.ru

/QUOQUWVI1



https://m.edsoo.ru/MFM6EIE5X
https://m.edsoo.ru/MFM6EIE5X
https://m.edsoo.ru/P86MDY07H
https://m.edsoo.ru/P86MDY07H
https://m.edsoo.ru/WMNNBQL9H
https://m.edsoo.ru/WMNNBQL9H
https://m.edsoo.ru/4CCYCJ785
https://m.edsoo.ru/4CCYCJ785
https://m.edsoo.ru/S55A1DQUR
https://m.edsoo.ru/S55A1DQUR
https://m.edsoo.ru/QU0QUWV91
https://m.edsoo.ru/QU0QUWV91

DNIEKTPUUYECKHI TOK B Ta3ax.

CamocTosTenbHbIN U 1 https://m.edsoo.ru
HECaMOCTOSITENIbHBIN pa3psil. [2VX2KLFQA

Momnuaus. I[Imazma

DJeKTpudecKre mpudopsl U

YCTPOMCTBA U UX IIPAKTUYECKOE 1 https://m.edsoo.ru
npuMmeHenue. [IpaBuia TeXHUKH IKJA02KUP5
0e30MacHOCTH

KoHnTpomipHas padora mo Teme
«Qnekrpoctaruka. [TocTosHHBIHI https://m.edsoo.ru
ANEKTpUYECKUil TOK. TOKHM B [PASKIGWP4

Pa3IMYHBIX CPCaAAX»

PesepBHEBII YPOK.
p P https://m.edsoo.ru

[HLOAT6SNU

O0600marmui ypoK Mo TeMam 1
10 kmacca

OBIIEE KOJIMYECTBO YACOB

I10 ITPOIT'PAMME 08 > 4


https://m.edsoo.ru/2VX2KLFQA
https://m.edsoo.ru/2VX2KLFQA
https://m.edsoo.ru/KJA02KUP5
https://m.edsoo.ru/KJA02KUP5
https://m.edsoo.ru/PA5KIGWP4
https://m.edsoo.ru/PA5KIGWP4
https://m.edsoo.ru/HL0AT6SNU
https://m.edsoo.ru/HL0AT6SNU
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KoauyecTBO 9acoB
KourtpoJsb
Bcero HbI€
padoThI

Tema ypoka

ITocTosIHHBIC MATHUTEI U KX
B3aUMOJCHCTBHE. MarHuTHOE

nosie. Bektop MarHuTHON 1
MHAYKIUU. JIMHUM MarHUTHON
WHIYKIUU

MarauTHo€e 1oJsie IPOBOJIHUKA
¢ TokoMm. OnbIT Dpcrena.
BzaumopeiicTBre NpoBOJHUKOB
C TOKOM

JlaGopaTtopHnast pabota
«3y4eHre MarHuTHOTO OIS 1
KaTylIKu C TOKOM>»

JleficTBMEe MarHUTHOTO II0JIS Ha
IIPOBOAHMK C TOKOM. Cuna
Awmmnepa. JlabopatopHast pabora
«Uccnenosanne neicTBUSA
IMOCTOSHHOT'O MarHuTa Ha
paMKy C TOKOM»

JlelicTBME€ MAarHUTHOTO TIOJIS Ha

JBXKYTITYIOCS 3apsDKEHHYTO
gactuity. Cuna Jlopena.
Pa6oTa cuiel Jlopena

IIpakTHyec
KHe padoTbl

Jara
U3y4eH
usi

JJIeKTPOHHbIE
uudgposbie
o0pa3oBaTe/ibH
ble pecypchl

https://m.edsoo.ru
[ADMOYIJN6

https://m.edsoo.ru
[1L5CT47EX

https://m.edso0.ru
[HGHXLNLRZ

https://m.edso0.ru
[UVHDISEX4

https://m.edso0.ru

[TABZQGQC9



https://m.edsoo.ru/4DM0YIJN6
https://m.edsoo.ru/4DM0YIJN6
https://m.edsoo.ru/1L5CT47FX
https://m.edsoo.ru/1L5CT47FX
https://m.edsoo.ru/HGHXLNLRZ
https://m.edsoo.ru/HGHXLNLRZ
https://m.edsoo.ru/UVHDISEX4
https://m.edsoo.ru/UVHDISEX4
https://m.edsoo.ru/7ABZQGQC9
https://m.edsoo.ru/7ABZQGQC9

DIIeKTpOMarHuTHasE MHYKITHUSI.
IToTok BeKTOpa MAarHUTHOM
uaaykiuu. 2J1C uHayKimu.
3aKOH 3JIEKTPOMarHuTHOM
nHaykiuu Papanes
JlaGopaTtopHnast pabora
«Hccnenosanue sIBJICHUSA
3JICKTPOMArHUTHOW WHTYKITAW

NuaykTuBHOCTS. SIBIEHUE
camounaykiuu. J/C
CaMOMHIYKIIUU. DHEPrust
MarHUTHOTO TOJIs1 KaTYIIKHU C
TOKOM. DJIEKTPOMAarHuTHOE
nose

TexHu4eckue ycTpomucTBa U X
MIPUMEHEHHUE: TIOCTOSHHBIE
MarHuThl, 3J1€KTPOMArHUTHI,
3JIEKTPO/IBUTATENb,
YCKOPHUTEIHU 3JIEMEHTAPHBIX
YacTHI], MHAYKIIMOHHAS 11€Yb
O6o0maromuii ypok
«MarauTHoe€ 1oje.
DNIEKTPOMarHUTHasE UHIYKIUS»

KonTponbhas pabota no teme
«MaruuTtHoe 1ose.
SJ'IGKTpOMaFHI/ITHaﬂ HUHAYKOUA

CB0OOIHbIE MEXaHUYECKHE
kosebanus. 'apmoHnyeckue
Kosie0aHus. YpaBHEHUE

https://m.edso0.ru
IVA26C9C3J)

https://m.edsoo.ru

IXZS5MQCBU

https://m.edsoo.ru
[EOTONSAEA

https://m.edsoo.ru
JUWNLFA9L6

https://m.edsoo.ru
/C0B05BGMC

https://m.edso0.ru
[8X637ELEU

https://m.edso0.ru
[9Y6GYWEVP



https://m.edsoo.ru/VA26C9C3J
https://m.edsoo.ru/VA26C9C3J
https://m.edsoo.ru/XZS5MQCBU
https://m.edsoo.ru/XZS5MQCBU
https://m.edsoo.ru/EOT0N8AEA
https://m.edsoo.ru/EOT0N8AEA
https://m.edsoo.ru/UWNLFA9L6
https://m.edsoo.ru/UWNLFA9L6
https://m.edsoo.ru/C0B05BGMC
https://m.edsoo.ru/C0B05BGMC
https://m.edsoo.ru/8X637ELEU
https://m.edsoo.ru/8X637ELEU
https://m.edsoo.ru/9Y6GYWEVP
https://m.edsoo.ru/9Y6GYWEVP

TapMOHUYECKHUX KOJIeOaHUH.
I[IpeBpaineHue 3HEpruu

JlaGopaTtopHnast pabora
«HccnenoBanue 3aBUCUMOCTH
MepPHOa MAJIBIX KOJICOaHHA
rpy3a Ha HUTH OT JIJTMHBI HUTH
U Macchl rpy3a»

KonebarenbHbIit KOHTYD.
CBoOoiHBIE
DJIEKTPOMArHUTHBIC KOJICOaHUS
B UJCaJIbHOM K0JIeOaTCIEHOM
KOHTYpE. AHAJIOTHUS MEXTY
MEXaHUYECKUMU U
3JIEKTPOMArHUTHBIMH
KOJIEOAHUSIMHU

®opmyna Tomcona. 3akoH
COXpaHEHHUS SHEPTUU B
ujearbHOM KolleOaTeTbHOM
KOHTYpe

[Ipencrasienue o 3aTyxaromux
Kosie0aHusX. BoIHyXI€HHbIE
MeXaHUYeCcKue KojaeOaHMsl.
Pe3onanc. BeiHyxaeHHbBIE
3IIEKTPOMAarHUTHbIE KOJIeOaHUs

IlepemeHHBIH TOK.
CunyconaaibHbIA
[IEPEMEHHBIN TOK. MOITHOCTH
[IEPEMEHHOT0 TOKa.
AMIITUTYAHOE U IEHCTBYIOLIEE

https://m.edsoo.ru
/DPZ8KR61C

https://m.edsoo.ru
/HB6JCO5BAD

https://m.edsoo.ru
/MHNWD2LHU

https://m.edsoo.ru
/[FMBDWPPG4

https://m.edsoo.ru
[VDEYXRVUI



https://m.edsoo.ru/DPZ8KR61C
https://m.edsoo.ru/DPZ8KR61C
https://m.edsoo.ru/H6JCO5BAD
https://m.edsoo.ru/H6JCO5BAD
https://m.edsoo.ru/MHNWD2LHU
https://m.edsoo.ru/MHNWD2LHU
https://m.edsoo.ru/FMBDWPPG4
https://m.edsoo.ru/FMBDWPPG4
https://m.edsoo.ru/VDEYXRVUI
https://m.edsoo.ru/VDEYXRVUI

3HAa4YCHUC CUJIBI TOKA U
HaANPSDKEHUS
Tpanchopmarop.
IIpousBoacTBo, nepenaya u
OTpEeOIEHUE IEKTPUUECKOIN
SHEPIrUu

Y CTpoicTBO U MPAKTUYECKOE
MIPUMEHEHHUE IEKTPUIECKOTO
3BOHKa, FeHepaTopa
MIEPEMEHHOTO TOKA, JIMHUI
alIeKTponepeaay

DKOJOTUYECKHUE PUCKH TIPU
MIPOU3BOACTBE
anekTposHeprun. Kynerypa
HCIIOJIE30BaHUS
AIEKTPOIHEPTUU B
MMOBCEIHEBHOM KU3HU

MexanndecKre BOJHEI,
YCJIOBHS pacTIpOCTPAHECHHS.
[Tepuoa. CxopocTthb
pacrpocTpaHeHUsl U JITTHHA
BOJIHBL [lonepeunsie n
MIPOJI0JIbHBIE BOJHBI

3Byk. CKOpOCTH 3BYyKa.
I'pomkocTh 3ByKa. BeicoTta
toHa. TemOp 3ByKa

SHGKTPOMaFHI/ITHI)Ie BOJIHBI, UX

cBoiicTBa U ckopocTh. [Ikama
OJICKTPOMAriMuTHBIX BOJIH

https://m.edsoo.ru

[1ZWZUL8QK

https://m.edsoo.ru

193Z12W4

https://m.edsoo.ru
/SDUNYKWNO

https://m.edsoo.ru
/W2XBOR3HJ

https://m.edso0.ru

12827Q6V70

https://m.edso0.ru
/SWB57C06X



https://m.edsoo.ru/1ZWZUL8QK
https://m.edsoo.ru/1ZWZUL8QK
https://m.edsoo.ru/93ZI2W4QQ
https://m.edsoo.ru/93ZI2W4QQ
https://m.edsoo.ru/3DUNYKWNO
https://m.edsoo.ru/3DUNYKWNO
https://m.edsoo.ru/W2XBOR3HJ
https://m.edsoo.ru/W2XBOR3HJ
https://m.edsoo.ru/Z827Q6V7O
https://m.edsoo.ru/Z827Q6V7O
https://m.edsoo.ru/SWB57C06X
https://m.edsoo.ru/SWB57C06X

[IpuHUUnIBI paiuoOCBS3U U
TeJIeBUIeHHA. Pa3BuTHe
CpeACTB cBsi3U. Pannonokamus

KontponsHas padora
«Konebanusa 1 BOIHBD)

[Ipamonuneitnoe
pacrnpocTpaHeHHE CBETa B
OAHOPOJHOM cpene. ToueuHslid
HMCTOYHUK cBeTa. JIyd cBera

OtpaxxeHue cBeTa. 3aKOHbI
oTpakeHus cera. [loctpoenue
M300pakKeHHI B TIOCKOM
3epKaie

[Ipenomnenue ceera. [TomHoe
BHYTPEHHEE OTpa)KE€HUE.
IIpenenbHbIN yroma MoaIHOro
BHYTPEHHETO OTPaXEHUS

JlaGoparopHas paboTa
«M3mepeHue nokaszares
IPEJIOMIIEHUS CTEKIIa»

JInn3sl. [locTpoenue
M300pakeHH B JIMH3E.
dopmyiia TOHKOHU JIMH3BI.
VYBenuueHue JTMH3bI

JlaGopaTtopHnast pabota
«Hccnenosanue cBONUCTB
M300paKCHUM B JIMH3AX)

https://m.edsoo.ru

[2WQTSLGLV

https://m.edsoo.ru
[IHURON80B

https://m.edso0.ru
[HUF74ANDOW

https://m.edsoo.ru
[AMBKQM227

https://m.edsoo.ru
/V49RISTRN

https://m.edsoo.ru

[JO2E1IM1DQ

https://m.edsoo.ru
/W2MMS9KJC

https://m.edso0.ru

[1Q1ZCMW980



https://m.edsoo.ru/2WQTSLGLV
https://m.edsoo.ru/2WQTSLGLV
https://m.edsoo.ru/IHUR0N80B
https://m.edsoo.ru/IHUR0N80B
https://m.edsoo.ru/HUF74NDOW
https://m.edsoo.ru/HUF74NDOW
https://m.edsoo.ru/1MBKQM22Z
https://m.edsoo.ru/1MBKQM22Z
https://m.edsoo.ru/V49RISTRN
https://m.edsoo.ru/V49RISTRN
https://m.edsoo.ru/J02E1M1DQ
https://m.edsoo.ru/J02E1M1DQ
https://m.edsoo.ru/W2MMS9KJC
https://m.edsoo.ru/W2MMS9KJC
https://m.edsoo.ru/Q1ZCMW980
https://m.edsoo.ru/Q1ZCMW980

Hucniepcus cBera. CiiosXHbIM
cocraB Oenoro cBera. L[Ber.
JlaGopaTtopHnas pabota
«Habmonenne aucnepcuu
CBETa»

WuTepdepenmus ceera.
Judpakmus crera.
JudpakiuonHas pemérka

HOHGpGLIHOCTB CBCTOBBIX BOJIH.

[Tonspuzanus ceera

OnTuueckue mpuOOpsl U
YCTPOMCTBA U YCIIOBHS MX
0€30MacHOro NPUMEHEHUS

['panutbl TPUMEHUMOCTH
KJ1aCCUUYECKON MEXaHUKH.
[TocTynaTel cnenuanibHOM
TEOPUU OTHOCUTEIIBHOCTH

OTHOCHUTEIBLHOCTh
OIHOBPCMCHHOCTH.
3aMez[neHHe BPEMCHHU U
COKpalICHUC IJINHBI

DHeprus U UMIYJbC
PENATUBUCTCKON YaCTULIBI.
CBs13b Macchl ¢ SHEPTUEN 1
UMITYJIbCOM. DHEPIHUs TOKOS

KonTponbhas pabota «OnTuka.

OcHOBBI crielMaNIbHOM Teopun
OTHOCHUTEJIEHOCTH

https://m.edso0.ru
[K9OWVKE11

https://m.edsoo.ru
/C8LCRSEJI

https://m.edsoo.ru

[Q2118XYQOJ

https://m.edsoo.ru
IM5127JYGT

https://m.edsoo.ru
/P8GB9FJ5N

https://m.edsoo.ru
/OVLMCNG6B2

https://m.edsoo.ru
/190ZY4BUB

https://m.edso0.ru
/L8689JPLI



https://m.edsoo.ru/K9OWVKE11
https://m.edsoo.ru/K9OWVKE11
https://m.edsoo.ru/C8LCRSEJI
https://m.edsoo.ru/C8LCRSEJI
https://m.edsoo.ru/Q2I18XYOJ
https://m.edsoo.ru/Q2I18XYOJ
https://m.edsoo.ru/M5127JYGT
https://m.edsoo.ru/M5127JYGT
https://m.edsoo.ru/P8GB9FJ5N
https://m.edsoo.ru/P8GB9FJ5N
https://m.edsoo.ru/0VLMCN6B2
https://m.edsoo.ru/0VLMCN6B2
https://m.edsoo.ru/I90ZY4BUB
https://m.edsoo.ru/I90ZY4BUB
https://m.edsoo.ru/L8689JPLI
https://m.edsoo.ru/L8689JPLI
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®otonsl. opmyiia [1nanka.
OHeprus U UMILyJIbC GOTOHA
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C OJIHOTO YPOBHSI SHEPTUU Ha
npyroi. Buasl ciekTpoB

BouiHOBBIE CBOMCTBA YACTHLI.
Bounsl ne bporis.
KopmyckynsipHO-BOITHOBOM
nyanu3M. CrIOHTaHHOE U
BBIHYKJICHHOE U3JIy4CHHE

OTKpBITHE PAIUOAKTUBHOCTH.
OmnsiTel Pesepdopaa mo
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CsoticTBa anbda-, 6era-,
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Kpyrusii cron
«DyHnaMeHTaIbHbIE
B3auMoercTBUA. ENUHCTBO
(bU3UYECKON KapTHUHBI MUPa»

DTanbl pa3BUTHS aCTPOHOMUHU.
[IpuxnagHoe u
MHPOBO33PEHUECKOE 3HAUCHUE
actpoHomuu. Buj 3BE3aH0TO
HeOa. Co3Be3aus, IpKue
3BE3/bI, IJTAHETHI, UX BUINMOEC
nemwkenne. Conneunas
cHCcTEeMa

Comnnue. Conneynas
aKTUBHOCTL. McTOUHHK
sHepruu CoyHIa U 3BE3]

3BE3bI, X OCHOBHEIE
XapaKTePUCTUKU. 3BE3/IbI
IJIaBHOM IOCIIEIOBATEIIbHOCTH.
BuyTpeHHee cTpoeHue 3BE3 .
CoBpeMeHHbIe MPeCTaBIeHUS
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CounHna u 3BE37

Mneunsiii [yt — Hama
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rajlakTHK
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Bcenennas. Pa3zberanue
rajnaktuk. Teopus bonbioro
B3pbIBa. PenukroBoe
usnyyeHue. MeraranakTuka

Hepemennsie npodiaembl
ACTPOHOMHH

KontponbsHas pabota
«OIJIeMEHTBI aCTPOHOMMH U
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PesepBHbIil ypok. MarautHoe

noJje. DJIeKTpOMarHUTHas

UHYKIMS

PesepsHblii ypok. OnTHka.

OcHOBBI cIElIMANIBHOM Teopun

OTHOCUTEJIBHOCTH

Pesepnbiii ypok. KBanToBast

dusrKa. DIeMEHThI

ACTPOHOMHUHU U aCTPOPUUKU
OBIIEE KOJIMYECTBO YACOB
I10 ITPOIT'PAMME
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC

Kon
MpPOBEPAEMOro
pe3yJbTara

10.1

10.2

10.3

10.4

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAThl 0CBOCHUSN OCHOBHOM
06pa30BaTeJ’IbH0ﬁ nporpaMmasl CpeaHeEro oﬁmero 06pa3OBamm

JleMOHCTpUpOBaT, Ha NpUMEpaxX poJib W MecTo (UMK B
(hopMUpOBaHUM COBPEMEHHOW HAy4yHOW KapTHHBI MHpa, B Pa3BUTUU
COBPEMEHHON TEXHUKH M TEXHOJIOTMH, B MPAKTUYECKON AEATEIbHOCTH
b1 {001 (37

YYHUTHIBATh TPAHUIBI IPUMCHCHHS H3yYCHHBIX (U3MUYECKUX MOJICIICH:
MaTepuagbHas TOYKa, WHEpLHUAIbHAs CUCTEMa OTCU€Ta, aOCOIFOTHO
TBEPIOE TEJI0, UJICATBHBIN ra3; MOACIN CTPOCHUS Ta30B, )KUIKOCTEH U
TBEPABIX TEJI, TOYEYHBIA DJIECKTPUYECKUN 3apsiy — MpU PELICHUU

¢busnveckux 3amaq

Pacno3naBate usnueckue siBiaeHUs (Ipolecchl) 1 0OBACHIATh UX Ha
OCHOBE 3aKOHOB MEXaHHWKH, MOJEKYJISIPHO-KUHETHYECKON TEOpHH
CTpPOCHMsI BELIeCTBA U  DJIEKTPOJUHAMHKH: PpPAaBHOMEPHOE U
PaBHOYCKOPEHHOE MpPsIMOJIUHEHHOEe JBUXKEHHE, CBOOOJHOE MaJeHue
TN, IBUXEHHE I10 OKPY)KHOCTH, WHEPIHs, B3aUMOJCHCTBUE TeIl;
mupdy3usi, OpoOyHOBCKOE JBUKEHUE, CTPOEHUE KUAKOCTEN U TBEPABIX
TeJ, U3MEHEeHHEe 00bEMa TeJl PU HarpeBaHUU (OXJIaXI€HUN ), TETIIIOBOE
paBHOBecHe, HCIIapeHHe, KOHIEH AU, TUIaBJIeHUe, KPUCTAIIM 3all1s,
KHUIICHUE, BIAXKHOCTh BO3/yXa, IMOBBIIICHUE JaBICHUS ra3a MpH €ro
HarpeBaHWU B 3aKPBITOM COCYZAE, CBs3b MEXAY IapaMeTpaMu
COCTOSIHMS Ta3a B M30IIpoLIeccax; JEKTPU3aLHs Tell, B3aUMOIeHCTBHE
3apsI0B

OnuceiBaTh MEXaHWYECKOE JIBWKEHHME, UCHONb3ys (U3NYECKHe
BEJIMYMHBI: KOOpJMHATA, MYyTh, IEpEMEIIEHNEe, CKOPOCTh, YCKOPEHHE,
Macca Tejla, CHJIa, HMIYJIbC Tela, KHHETHYecKas dSHeprus,
MOTEHIMalbHasl JHEprHs, MeXaHudeckas paboTa, MexaHH4yecKas
MOIITHOCTh; TIPY ONMMCAHUM NMPABUIBHO TPAKTOBATh (PU3NUECKUNA CMBICI
UCIOJb3yEMBIX BEIMYMH, MX OOO03HAUY€HUs W E€AMHUIbI, HAXOAUTh
(bopMyIbl, CBS3BIBAIOLINE JAHHYIO (PU3MUECKYIO BEIMYUHY C JAPYTMMHU

BEIn4YnHaMu



10.5

10.6

10.7

10.8

10.9

10.10

OnuceiBaTh N3y4yeHHBIE TEINIOBBIE CBOMCTBA TEJ M TEIUIOBHIC SBJICHUS,
UCHONb3ysl (U3MUYECKUE BEIMYUHBL: JABJICHHUE Ta3a, TEeMIleparypa,
CpeaHss KMHETHYECKasi SHEPIHsl XaOTHYECKOTo IBYDKEHHS MOJICKYI,
CPeAHEKBaJIpaTU4HAsl CKOPOCTh MOJIEKYJ, KOJHMYECTBO TEIUIOTHI,
BHYTpEHHSIS SHEPTrusi, padoTa raza, KoaGUIUEHT MO0JIE3HOTO AeHCTBUS
TEIUIOBOTO JBUTATENs; MPU ONUCAHUHM MPABHJIBHO TPAaKTOBATh
(GU3NYeCKUil CMBICT HCIIOJIB3YEMBIX BEJIMYHMH, MX OOO3HAUYCHHS U
eMHUIIBI, HAXOAUTh (POPMYIIBI, CBSI3BIBAIOIINE AAHHYIO (PU3HUYECKYIO

BCIIMYMHY C APYTHUMH BCIINYHNHAM

OnuceiBaTh M3Y4YEHHBIE DJJIEKTPUYECKHE CBOWCTBA BELIECTBA U
QNIEKTPUYECKUE  SBICHUS  (IPOIECCHI), HUCMONB3ysd  (pusmueckue
BEJINYUHBI: IEKTPUYECKUI 3apan, JIEKTPUUECKOE noe,
HaNpPsDKEHHOCTh  I10JI, ITOTEHLMAN, Pa3sHOCTh ITOTEHLMAJIOB; IIPU
OMMCAaHUU MPABWILHO TPAKTOBATh (PU3NUYECKUI CMBICI HCIIOJIb3yEeMbIX
BEIMYMH, WX OOO3HAYECHUS W EIWHUIBI; YKa3blBaTh (HOPMYIIBI,

CBA3BIBAOIINUC NAHHYIO (1)I/I3I/I‘ICCKYIO BCJIIMYNHY C IPYTUMHU BEIMYNHAMU

AHAJIIM3UPOBATH (1)I/I3I/I‘ICCKI/IC npoueccel M SABJICHUA, MCIIOJIb3Yys
(u3nuecKkre 3aKOHBI M MPHUHIIUIIBL: 3aKOH BCEMUPHOTO Tsrotenus, |, |l
u Ill 3axkonsl HploTOHa, 3aKOH COXpaHEHUsS MEXaHHUYECKON IHEepruH,
3aKOH COXpPAaHCHUA UMITYJIbCA, IPUHLOUII CYIICPIIO3UIIMN CUJI, TPUHIAIL
paBHONpaBUsl HMHEPUUAIBHBIX CHCTEM  OTCYETA; MOJEKYJIAPHO-
KUHETUYECKYI0 TEOPUIO CTPOCHUS BEIIECTBA, Fa30BbIE 3aKOHBI, CBS3b
CpeaHeld KUHETHUYECKOM HHEPruy TEIIOBOIO JIBUKEHHUSI MOJIEKYN C
aOCOJIIOTHOM TEMITepaTypoi, MEepPBBIA 3aKOH TEPMOJAMHAMUKH, 3aKOH
COXpaHEHHUs DIJIEKTPUYECKOro 3apsaa, 3akoH KyioHa; mpu 3TOM
pa3nuyath CIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €r0 MaTeMaTU4YeCKOe

BBIPAKCHUC U YCIIOBHUA (FpaHI/II_IBI, OGJ’I&CTI/I) MMPUMCHUMOCTHU

OOBACHATH OCHOBHBIE MPHUHLUIBI JEHCTBUS MAaIUH, TPUOOPOB H
TEXHUYECKUX YCTPOMCTB; pa3iuyaTh YyCJIOBHS HUX 0€30IacHOro

HUCIIOJIB30BaHHUA B HOBCG}IH@BHOI\/’I KHU3HU

BbINOMHATE SKCIIEPUMEHTHI IO MCCIIET0BAaHUIO0 PU3NYECKUX SIBICHUN U
MIPOLIECCOB C MCIIOJIB30BAHUEM IPSIMBIX U KOCBEHHBIX U3MEPEHMI; TpU
5ToM (opMyIHpOBaTh NpodieMy (3alady) MU THIOTE3y Yy4eOHOro
9KCHEpUMEHTa,  CcOOMpaTb  YCTaHOBKY W3  IPEAJIOKEHHOTO

00opynoBaHusl, MPOBOAUTH OMBIT U (POPMYITHPOBATH BHIBOIBI

OcymecTBiATh TpsIMbIE W KOCBEHHBIE M3MEPEHUS (DU3MUECKHX
BEJIMYMH; MPHU 3TOM BBIOMpATh ONTUMAIbHBINA CIIOCO0 U3MEpPEHHsS U

HUCITIOJIB30BaTh U3BECTHBHIC METOJbI OLICHKN HOFpeHIHOCTeﬁ HBMGPGHHP'I



10.11

10.12

10.13

10.14

10.15

10.16

10.17

10.18

11 KIIACC

HccnenoBaTh 3aBHCHMOCTH MEXAY (DU3MUECKUMH BEIMYHMHAMHU C
HCIIOJIb30BAHUEM MPSAMBIX HM3MEPEHMH; IPU 3TOM KOHCTPYUPOBATh
YCTAHOBKY, (PUKCHpOBaTh pe3yiabTaThl MOJIYYEHHOM 3aBUCUMOCTH
(Gu3nMYecKUX BEIMYUH B BUJE TaOJIUI U Tpa(UKOB, J1e1aTh BHIBOJIBI 11O

pe3yJibTaTaM UCCIIEA0BAHUS

CobmromaTe mpaBmiia  0O€30MAacCHOTO  Tpyda TPU  MPOBEIACHUU
UCCIICIOBAaHU B  paMKax y4eOHOro OSKCIEpHUMEHTa, Y4eOHO-
HCCIIEIOBATENIBCKOM M MPOECKTHOM JEATEIIBHOCTH C HUCIOJIb30BaHUEM

HM3MEpUTENBbHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYyI0BaHUS

Pemate pacuérHple 3a/lauu C SBHO 3aJIaHHOW (DU3UYECKON MOJIETIbIO,
UCTIONB3YSl (PU3MYECKUE 3aKOHBI U TPUHIUIBI, HA OCHOBE aHalu3a
yCIOBHSI  3aJaud  BbIOMpATh  (U3UYECKYIO MOJIENb, BBIICTATH
¢du3nyeckrue BENMYUHBI U (HOPMYIIBI, HEOOXOIUMBIE ISl €€ PEeIICHUS,
MIPOBOJIUTH PACU€Thl U OLIEHUBATh PEATbHOCTh MOJTYYEHHOTO 3HAUYEHUS

(bu3nuecKoil BETUYHHBI

Pemarsn Ka4CCTBCHHBIC 3aJa4u: BBICTPAUBATDb JJOIT'M4YCCKHU
HCTIPOTUBOPCUUBYIO LCIIOUKY paCCY)KI[eHI/Iﬁ C OHOpOﬁ Ha HU3YUCHHBIC

3aKOHBI, 3aKOHOMCPHOCTH U q)HSI/IIICCKI/IG SABJICHUS

Hcnonp3oBaTh mpu  pelieHuu  yuyeOHBIX 3aJad  COBpPEMEHHbBIE
MH(OPMALIMOHHBIE TEXHOJOTMM JUISl TIOWCKA, CTPYKTYpUPOBaHMS,
UHTEpIpeTalMi M MpeJICTaBIeHUs y4yeOHOM W Hay4yHO-NOMYJISIPHOM
uHpOpMalUY, TMOJYYEHHOM M3 Pa3IUYHBIX HUCTOUYHUKOB; KPUTHUUYECKH

aHAIM3UPOBATh MOJy4aeMyr0 HH()OpMaIUIO

[IpuBoAMTH HpHUMEpBI BKJIaJa POCCUHCKUX U 3apYOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAayKH, OOBSICHEHHE IPOILIECCOB OKPYKAIOILIETO

MHpa, B pasBUTUC TCXHUKH U TEXHOJOTHI

Hcnonp3oBaTh TeopeTnyeckue 3HaHUSA MO (U3HKE B IMOBCEAHEBHOU
KHU3HH 7151 o0ecTiedeHns: 6e30MacHOCTH Ipu 00palleHny ¢ prudopamu
U TEXHUYECKUMH YCTPOMCTBAMM, MJISI COXpPAHEHUs 3[0pPOBbS U

COOJIIOICHUSI HOPM SKOJIOTMYECKOTO MOBEJICHHUS B OKpY Karollel cpefie

PabGoTaTh B rpynme ¢ BHIMOTHEHUEM PA3IUYHBIX COLMAIBHBIX POJIEH,
IJIAaHUPOBAaTh  pabOTy TPyNNbl, pPalUOHAIBHO  paclpenessaTh
00sI3aHHOCTH W TUIAHUPOBATh JEATEIBHOCTh B HECTAaHJIAPTHBIX
CUTyallHsiX, aJleKBaTHO OILICHMBATh BKJIAJl KaXXJIOTO W3 yYaCTHUKOB

TPYIIIBI B pEeLICHHE pacCMAaTPUBAEMON TPOOIIEMBI



Kon
NMpoBepPsSIEMOro
pe3yJbTara

111

11.2

11.3

114

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
0o0pa3oBaTeJIbHOM MPOrPaMMBbl CpeHero 001ero odpa3oBanusi

JleMOHCTpUpOBaT, Ha NpUMEpax poJib W MecTo (u3uku B
(dhopMUpPOBaHUH COBPEMEHHOW HAyYHOW KapTHHBI MHPA, B Pa3BUTHU
COBPEMEHHON TEXHUKHU M TEXHOJIOTMH, B MPAKTUYECKON JAEATEIbHOCTH

.]'IIOI[GIZ, OEJIOCTHOCTh U €AUHCTBO (bHSI/I‘leCKOI;'I KapTUHBI MHUpPa

V4uuTeIBaTh T'paHUIIbl IPUMEHECHUA N3YUCHHBIX (bHSPI‘IeCKI/IX MOI[GJ'ICﬁZ
TOYCUHBIN BHGKTpI/I‘leCKI/Iﬁ 3apAan, AsACpHasd MOACIIb aTOMa, HYKJIOHHAA

MO/IEJIb AaTOMHOTO SiIpa MPH pelIeHNH (PU3NIECKHUX 3a/1a4

PacnioznaBate (usnueckue siBiaeHUs (Ipolecchl) U OOBACHATh MX Ha
OCHOBE 3aKOHOB  DJJIEKTPOJWHAMUKA W  KBAaHTOBOW  (pH3HKH:
ANEKTPUYECKasi TMPOBOJUMOCTh, TEIUIOBOE, CBETOBOC, XHMHYECKOE,
MarHuTHOE  JICUCTBUS  TOKa, B3aUMO/ICHCTBHE MarHuTOB,
JIEKTPOMArHUTHAsE WHAYKIUS, JeHCTBHE MAarHUTHOTO TOJsS Ha
MPOBOJHUK C TOKOM W MABWKYIIHHUCS 3apsifl, JJICKTPOMArHUTHBIC
KoJeOaHUs W BOJIHBI, MPSIMOJIMHEHHOE pacIpOCTpaHEHHUE CBETa,
OTpakeHHe,  TMpelomiieHue, HuHTepdepeHnus, audpakiuus U
MoJIIpU3allvsl CBeTa, AMCIEPCHS cBeTa, (OTOANEKTpUUecKuil sddext
(boTtoapdexrt), cBeToBOE MaBleHHWE, BO3HUKHOBEHHE JIMHEHYATOTO
CIeKTpa aToMa BOJOpPOJA, €CTeCTBEHHas M  HWCKYCCTBEHHAS

PaauOaKTUBHOCTD

OmnuceiBaTh  W3yueHHBIE CBOMCTBAa  BeIIeCTBA  (DJIEKTPHUECKUE,
MarHMTHBIE, ONTHYECKUE, DJIEKTPUUECKYIO0 IPOBOAUMOCTb Pa3IUYHbIX
Cpel) U DJJIEKTPOMAarHuTHblE sBJIEHUS (TPOIECCHI), HCIOJIb3Ys
¢u3nueckre BENWYMHBI:  DJJEKTPUYECKUH  3aps], CHila  TOKa,
JNEKTPUYECKOE  HANPSIKEHUE,  AIEKTPUYECKOE  CONPOTUBIIEHHE,
pasHocTh moteHuuanoB, DJIC, paboTa Toka, MHIYKIHMS MarHUTHOTO
noJis, cusia Amrepa, cuia JlopeHna, MHAYKTUBHOCTb KaTYIIKU, SHEPTUS
ANEKTPUYECKOTO0 U MAarHUTHOTO TOJIEH, MEPHOJ] M YacToTa KojeOaHui B
KonebaTeIbHOM KOHTYpe, 3aps] W CHJla TOKa B Ipoliecce
TrapMOHUYECKUX  DJJEKTPOMAarHUTHBIX  KoJeOaHUil, bokycHoe
paccTosiHue U OINTHUYecKas CHJIa JIMH3BI, MPU OMNHUCAHUU TPAaBUIBHO
TPAaKTOBaTb (PU3MUECKUII CMBICT MCIOJB3YEMBIX BEIMYUH, HX
0003HAYCHHSI M €TUHHILIBI;, YKA3bIBAaTh ()OPMYIIbI, CBSI3bIBAIOIIUE JAHHYIO

($U3NYECKyIO BETUUUHY C IPYTHMMHU BEIIMYMHAMU



115

11.6

11.7

11.8

11.9

11.10

11.11

OnuceiBaTh HU3Yy4YCHHBIC KBAHTOBBIC SABJICHUA U IMMPOLCCCHI, UCIIOJIb3Ys
(1)H3H‘-I€CKI/I€ BCIIMYUHBI: CKOPOCTb JJICKTPOMAIHUTHBIX BOJIH, JJIMHA
BOJIHBI M 4YaCTOTa CBE€TA, JSHEPIrUud MU HMIIYJIBC (I)OTOHa, Iepruoag
moiaypacmnaga, OSHEpPIrusd CBsA3HM AaTOMHBIX SAACP, IIpH OIKMCaHUU
IIpaBUJIbHO TPaKTOBATb (bHBHHGCKHﬁ CMBICJI UCTIOJIB3YCMbIX BCJIMYHH,
nX 0003HAUYCHUS H CAWHUIIBI;, YKa3bIBaTb q)OpMy.]ILI, CBA3BIBAIOIIUC
JaHHYIO (bI/ISI/ILIeCKYIO BCIWYUHY C APYTUMHU BCIINYHNHAMHA, BBIYUCIATH

3HA4YCHUC (bH?)H‘ICCKOfI BCJINYHHBI

Ananmu3upoBath (U3MYECKHE TMPOLECCHl W SBICHHS, HCIOIb3YS
¢dusnveckue 3aKOHbl M OPUHIUNBL  3akoH OMma,  3aKOHBI
MOCJICAOBATEIBHOTO M TAapajlIeIbHOIO COCIUHEHHUS TPOBOJIHUKOB,
3aKkoH [[xoyns — JleHua, 3aKOH 3J€KTPOMAarHUTHOM MHAYKIIMM, 3aKOH
MPSIMOJIMHEHHOTO paclpOCTPAHEHUSI CBETa, 3aKOHBI OTPAYKCHHS CBETA,
3aKOHBI ~ NPEJOMJICHUS  CBETa, ypaBHEHHE ODWHINTEWHA  JIJIs
dotorddekra, 3aKOH COXpaHCHHUS DHEPTUM, 3aKOH COXpaHEHUs
UMITYJIbCA, 3aKOH COXPAaHEHHUsS DSJEKTPHUECKOTO 3apsjia, 3aKoH
COXpPaHGHHUsI  MacCOBOIO  YHUCJA, IMOCTYyNaTthl  bopa, 3akoH
palMOaKTUBHOTO pachaja; TMpH O3TOM pa3lin4yarh CIOBECHYIO
(bOpMyYIHPOBKY 3aKOHA, €r0 MaTEeMAaTHYECKOE BBIPAKCHUE M YCIOBHUS

(rpanu1IBI, 006J1ACTH) TPUMEHUMOCTH

OHpGI[GJ'ISITI) HAIpaBJICHUEC BCKTOpPAa HWHAYKIWKW MArHvuTHOTO IIOJIA

IMPOBOAHHKA C TOKOM, CHJIbI AMnepa H CHJIbI HopeHua

Ctpouth 1 ONUCHIBATh N300paKeHNE, CO3/IaBAEMOE IIIIOCKUM 3€pKaJIOM,

TOHKOM JIMH30U

BhBIOMHATE SKCIIEPUMEHTHI TIO UCCIE0BAHUIO0 (PU3NYECKUX SIBICHUN U
MIPOLIECCOB C MCIIOIH30BAHUEM MPSIMBIX U KOCBEHHBIX M3MEPEHUIl; PH
aToM (opmyaupoBaTh TpoOiemMy (3a7ady) W THUIIOTE3Y Y4eOHOTO
OKCHEPUMEHTa,  COOMpaTh  YCTAaHOBKY M3  TIPEIIOKEHHOTO

O60py,£[0BaHI/I$I, MMPpOBOAUTD OIIBIT U (I)OpMyJ'II/IpOBaTL BBIBOJbI

OCYHICCTBJISITB IpsAMbIC W KOCBCHHBLIC H3MCPCHUMA (1)I/ISI/I‘-IGCKI/IX
BCJIMYHH, IIPpU 3TOM BBIGI/IpaTL ONTUMAJIBHBIA CIIOCO0 HU3MCPCHUA U

HCIIOJIB30BaTh N3BCCTHBIC METO/IbI OLICHKHU HOTpCI.HHOCTCfI I/IBMCpCHI/Iﬁ

HccnenoBaTh 3aBUCUMOCTH (PM3MUECKUX BEJIWYHMH C HUCHOJIH30BAHUEM
NpsIMBIX ~ M3MEPEHUM; TMpPU ITOM KOHCTPYUPOBAaThb YCTAHOBKY,
¢bukcupoBaTh pe3yJbTaThl IOJYYEHHON 3aBUCUMOCTU (PU3NYECKUX
BEJIMYUH B BUJE TaOnMIl U TpaduKOB, JeaTh BBIBOBI IO PE3yJIbTaTaM

HUCCICIOBaHUA



11.12

11.13

11.14

11.15

11.16

11.17

11.18

11.19

CobOmomaTe mpaBuia 0Oe30macHOTO Tpyna HpH  [POBEICHUU
UCCIIEIOBAaHUH B paMKax y4eOHOTO OSKCIEpPHMEHTa, ydeOHO-
UCCIIEI0BATENIBCKON M TMPOEKTHOM AEATEIBHOCTH C MCIOJIb30BAHUEM

WU3MEPUTEIIbHBIX YCTPONCTB U 1a0OPaTOPHOTO 000PYI0BaAHUS

Pemrate pacuérHple 3ama4yd C SIBHO 33JaHHONW (DPU3NYECKON MOJIEIbIO,
UCTOJNB3ysl (PU3MYECKUE 3aKOHBI M TPUHIIMIIBI, HA OCHOBE aHajIm3a
yCIIOBUSL  3a/ladydl  BBIOMpaTh  (PU3MYECKYI0 MOJENb,  BBIICIATH
¢dus3nueckre BENUYUHBI B (HOPMYIIBI, HEOOXOIUMBIC IS €€ pPEeIICHHUS,
MIPOBOJIUTH PACUYETHI U OICHUBATH PEAbHOCTH MOJIYYEHHOTO 3HAUCHHMSI

(bu3nuecKoil BETUYHHBI

Pemars Ka4eCTBEHHbIE 3a1a4H: BBICTPAaUBaTh JIOTUYECKU
HEMPOTUBOPEUMUBYIO LEMOYKY PACCYKIACHUN C OMOPOM HAa MU3yYEHHBIC

3aKOHBI, 3aKOHOMCPHOCTHU U (1)I/ISI/I‘I€CKI/I€ SABJICHUSA

Hcnonp3oBaTh TpH  pemIeHMH YYEOHBIX 3aJad  COBPEMEHHEBIC
WH(POPMAIIMOHHBIE TEXHOJIOTHH JUIS TOHMCKA, CTPYKTYpUPOBAHMUS,
UHTEpHpETalMi M MpPEeJICTaBICHUs y4eOHOM W Hay4yHO-IOMYJIIPHOM
uHpOpMalUY, NOJYYEHHOW M3 pPa3IUYHBIX HUCTOUYHUKOB; KPUTUYECKU

aHAIM3UPOBATh MOJy4aeMyr0 HH()OpMaIUIO

OOBSACHITh TPUHIIMIBI JEHCTBUS MAIIWH, MPUOOPOB M TEXHUUYECKHUX
YCTPOWCTB; pa3inyaTh YCIOBUA WX O€30MacCHOTO HCIIOIh30BAHUS B

NOBCEIHEBHOMU KU3HU

[IpuBonuTE HpHUMEpHl BKJIala POCCUHCKUX U 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAayKH, B OOBSICHEHUE MPOLIECCOB OKPYKAIOIIETO

MHpa, B pasBUTUC TCXHUKH U TEXHOJIOTHH

Hcnonb30BaTh TEOpeTHYECKHE 3HAHUSA MO (PU3MKE B IMOBCEAHEBHOM
KHU3HH 17151 o0ecriedeHns: 6e30MacHOCTH Ipu 00palleHnH ¢ prudopamu
U TEXHUYECKUMH YCTPOWCTBAMHM, JIJISI COXpPAHEHHS 30POBbS U

CO6J'IIO,I[CHI/I}I HOPM 5KOJIOTUYCCKOTO ITOBCACHHUA B oxpymaromeﬁ cpeac

Paborarh B rpymnme ¢ BBIIOJIHEHHWEM DPA3JIMYHBIX COLMAIBHBIX pOJIEH,
IJIaHUPOBATh PAOOTY IPYIIIbI, PAIIMOHAIBHO PACTIPEeeNsATh 00s3aHHOCTH
U IJIAaHUPOBATH JEATEIBHOCTh B HECTAHAAPTHBIX CUTYalMsX, aeKBaTHO
OLIEHMBATh BKJIAJ KaXJOr0 M3 YYaCTHUKOB TIPYIIbl B pELICHHUE

paccmaTpruBaeMoit mpoOIeMBbI



IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Kon Kox nposepsiemoro
pasaena 3JIEMEHTA

IIpoBepsiemble 1eMEHTHI COIePKAHUS

OU3NKA 1 METObI HAYYHOI'O [IO3HAHUW A

1.1
1
1.2
2
211
212
2.1
2.1.3

du3snka — Hayka o npupoje. Hayunbie MeTo/ b1
IIO3HAHMs  OKpyXkaromero  mupa.  Poub
HKCIIEPUMEHTA U TEOPUH B IIpoLiecce MO3HAHUS

IPUPOJIBL. DKCIIEPUMEHT B (PU3UKE

MognenupoBanue (u3HYeCKHX SBICHUNH U
npoueccoB. Hayunsie runote3bl. Ousnueckue
3aKOHBI U TEOpHH. I'paHUIBI NPUMEHMMOCTH
(hU3UIECKUX 3aKOHOB. [TpuHIum
cooTBeTcTBUs. Ponp M Mecto Qu3uku B
dbopMupoBaHUH COBPEMEHHOM Hay4YHOU
KapTHUHBI MUPA, B IPAKTHYECKON IESITEIIBHOCTH
JTroaeu

MEXAHUKA

KUHEMATHUKA

Mexaanu4deckoe JBHIKCHUC. OTHOCUTEIHLHOCTD
MEXaHUYCCKOI'0 ABUXKCHU. Cucrema orcuéra.

Tpaexropust

[lepemenienne, CKOpOCTh (CpedHsss CKOPOCTb,
MTHOBEHHAasi  CKOpPOCTb) U YCKOpEHHUE
MaTepUaIbHOM TOYKH, WX TPOEKIMH Ha OCH
CHUCTEMBI KOOpPJMHAT. Cnoxenue

MIEPEMENICHUH U CIIOKEHUE CKOPOCTEN

PaBHOMEpHOE u PaBHOYCKOPEHHOE
IIPSAMOJIMHENHOE IBIKECHUE. I'paduku
3aBHCHUMOCTH KOOpIMHAT, CKOpPOCTH,
YCKOpEHHUS, IIyTH u [IEPEMEILICHUS

MaTepuaIbHOU TOUYKU OT BpEMEHU



2.2

214

2.15

2.1.6

2.1.7

221

2.2.2

2.2.3

224

2.2.5

2.2.6

CBoOoaHoe majieHre. Y CKopeHue cBoOOOHOTO

HaacHus

KpuBonuneiinoe nBwxkeHue. PaBHOomepHOE
JBWKEHHE  MaTepualbHOM  TOYKH 1O
OKPYKHOCTH. YTJIOBasi CKOPOCTb, JIMHEHHas
CKOpOCTb. Ilepuon u 4acToTa.

LIeHTpOCTPEMUTENLHOE YCKOPEHUE

TexHuueckue YCTpOMCTBA:! CIIUJIOMETD,

JABHKCHHUC CHApsAAOB, LCIHBIC H PCEMCHHLIC

nepenadn
[TpakTueckue paboTHI. N3mepenue
MTHOBEHHOH  CKOpOCTH. HccnenoBanue

COOTHOLIEHUSI MEX]Y IyTAMH, IPONACHHBIMA
TE€IOM 34  IIOCIIEOBAaTEIbHBIE  DPABHBIC
IIPOMEKYTKH BPEMEHHU IIPU PAaBHOYCKOPEHHOM
JBIKECHUM C HAa4daJIbHOM CKOPOCTBIO, PaBHOM
HyIr0. V3ydyeHne ABMKEHUS IIapHUKa B BSI3KOU
JKUAKOCTU.  M3ydeHue  OBHKEHHA — Telna,

OpOILIEHHOTO TOPU30HTAIBHO
JMHAMUKA

[Tpuniun otHocuTenbHOCTH 1 anuies. IlepBblii
3akoH HproroHa. HMHepuuanbHbIE CHUCTEMBI
oTCcuéra

Macca tena. Cuna. [lpuHuun cynepno3unuu
cui

Bropoii 3akoH HperoToHa 171 MaTepuaibHOU
TOYKM B HWHEPUUAIBHOM CHUCTEME OTCUETa
(UCO). Tpernit 3akon Hprlorona s
MaTepualbHBIX TOUEK

3aKOH BCEMHUPHOTO TAroTeHus. Cuna TsHKeCTH.
[TepBas kocMuyeckas ckopocTb. Bec Tena
Cuna ynpyroctu. 3akoH ['yka

Cuna tpenus. Cyxoe Tpenue. Cuna TpeHus

CKOJIBXXCHHUA n cuia TPEHUA IIOKO.



2.3

2.2.7

2.2.8

2.2.9

2.2.10

231

2.3.2

2.3.3
234

2.35

2.3.6

2.3.7

Koaddumment tpenns. Cuta conpoTHUBICHUS

IIpU ABUKCHUU TCJIA B dKUAKOCTHU HUJIU I'a3¢C

HOCTYHaTeHBHOC 1 BpallaTCJIbHOC IABWIKCHUC

a0COJIIOTHO TBépI[OFO TCIIa

MOMEHT CHJIBI OTHOCUTEIBHO OCH BPAILLEHUS.
IInedo cwibl. YcinoBus paBHOBECUS TBEPIOIO
tena B UCO

Texuuueckne YCTPOﬁCTBaZ INOAIINITHUKH,

JABMIKCHUEC UCKYCCTBCHHBIX CITYTHHUKOB

[TpakTdeckune paboThl. M3ydueHne ABMKCHHUS
Opycka 10 HaKJIOHHOM IUIOCKOCTH TIOJ
JIeHCTBHEM HECKOIbKHMX cuil. McciaemoBaHue
3aBUCUMOCTH CHJI YIPYT'OCTH, BO3HUKAIOIIHUX B
nehopMUpyeMOil Mpy>KHHE U  PE3HMHOBOM
oOpasrie, OT BEJIMYMHBI UX JAehOopMaIIHH.
HccnenoBanue yciaoBuid paBHOBECHS TBEPIOTO

TCJIa, UMCIOLICTO OCh BpalllCHUSA

3AKOHBI COXPAHEHNM A B MEXAHUKE

NMnynsCc MarepuanbHONM TOYKH, CHCTEMBI
MaTepualbHBIX TOYeK. HMmmynsc cuibl u

M3MEHEHHE UMIyJIbca Teja

3akoH coxpaHeHuss ummnyibca B HCO.
PeakTuBHOE IBM>KEHNE

Pabota cuibl

MOIIHOCT CHIIBI

Kunernueckast s3HEprust MaTepUaIbHOW TOYKH.
Teopema 0 KHHETUYECKON YHEPTUH
ITorenunansHass »Heprus. lloreHumanbHas
SHEPrus yrnpyro Ae(popMUPOBaHHOU MPYKUHBI.
[TorennuanbHast  »PHeprusi  Tena  BOJIU3HU
MOBEPXHOCTU 3eMJIU

[loTreHIManbHBIE W HENOTCHUHAIbHBIC CHIIBL.
CBs3b pabOTBl HEMOTEHIUAIBHBIX CHII C

H3MEHECHHEM MEXaHHYECKOU OHEPIHUU CUCTEMbI



3.1

2.3.8

2.3.9

2.3.10

TeJl. 3aKOH COXPaHEHUs MEXaHWYECKOM
SHEPrUuu

VYipyrue u Heynpyrue CTOIKHOBEHUS
TexHudeckue yCTpPOWCTBA: IBUIKEHUE PAKET,
BOJIOMET, KOIIEp, IPYKUHHBIN UCTOJIET
[Ipaktnueckue paboTel. W3yueHue cBs3u
CKOpOCTEM Tel IIpu HEyIpyrom yzape.
HccnenoBanue cBA3M  pabOTBl  CHIIBI €

H3MEHCHHEM MEXaHHMISCKOM OHCPIHUHU TCJia

MOJIEKYJISAPHAS ®U3UKA 1 TEPMOAMHAMUKA
OCHOBBI MOJIEKVJISPHO-KUHETUYECKOW TEOPUU

3.11

3.1.2

3.13

3.14

3.15

3.16

3.1.7

3.18

OcHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-
KUHETHUYECKON TEOpUH. BpoyHnoBckoe
neuxenue. Juddysusa. Xapakrep ABUKESHUS U

B3€lI/IMOIICI7[CTBPI$[ qacCcTull BEIICCTBA

Mogaenu CTpoe€HHMsI Ta30B, KUIKOCTEH U
TBEPABIX TET U 00BICHEHUE CBOWCTB BEUIECTBA

Ha OCHOBE DTUX MOJIEJIEN

Macca wMonekyn. KonndecTBo BemiecTsa.

[TocTostHHas ABoraapo

TermmoBoe paBHOBecue. Temmeparypa u €€

n3mepenue. [lkana remneparyp Llenscus

Mognens  upeanpHOoro rasza.  OcHoOBHOE
YpaBHEHUE MOJIEKYJIIPHO-KHHETHYECKON

TCOpHUU UACAIBHOTO Ira3a

AOGcomoTHas TeMIieparypa Kak Mepa cpenHeit
KMHETUYECKON HYHEPTUU TEIJIOBOTO JBHUKEHUS
yactul rasa. [lIkana remneparyp KenpBruna
VYpasuenue Knanelipona — Menzeneesa. 3akoH
JaneroHa

I"azoBbie 3akoHBI. M30mpoliecchl B UACaTLHOM
ra3e ¢ IIOCTOSIHHBIM KOJIMYECTBOM BELIECTBA!

M30TepMa, U30X0pa, n300apa



3.2

3.1.9

3.1.10

3.2.1

3.2.2

3.2.3

3.24

3.25

3.2.6

3.2.7

3.2.8

TexHuueckue YCTPOMCTBA: TEPMOMETD,

O6apomerp

ITpakTnueckue pabotbl. M3mepeHue Macchl
BO3JyXa B KJIacCHOW KoMHare. MccienoBanue
3aBUCUMOCTH MEXIy IapaMeTpaMU COCTOSTHUSA

Pa3spEeKECHHOIO ra3a

OCHOBbI TEPMOJIMHAMUKN

Tepmoaunamuueckass cucreMa. BHyTpeHHss
SHEPTUsi TEPMOJUHAMHYECKOW CHUCTEMBI U

CIIOCOOBI €€ M3MEHEHHUST

KomnnyecTBO TEnaoTH B pa60Ta. BHYTpeHHHH

OHEPIHiA OAHOATOMHOI'O NACAJIBHOTO ra3a

Buael Temmonepenayu: TEMIONPOBOIHOCTb,
KOHBEKIMA, U3JIydyeHue. TermnmoéMKoCTh Tela.
YnenpHas TEMI0EMKOCTb BemlecTBa. Pacuér

KOJMYCCTBA TCIJIOTHI IIPH TCILIONEPCaAUIC

IlepBbIil 3aK0H TepMoanHaMUKU. [IpuMeHeHne
IIEPBOrO 3aKOHa  TEPMOAVHAMUKHU K
u3onpoueccam. ['paduueckas uHTEprpeTanus

paboThl raza

TeroBble mamuHbl. [IpuHIUIIBL IEWCTBUA
TeIJIOBBIX MamuH. [Ipeodpa3zoBanus YHEPTUY B
TEIJIOBBIX MalINHAX. Koapduunent
nosie3Horo aevicteus (manee — KI1JI) TeroBoii

MatuHbl. Huka Kapuo u ero KIT/]

Bropoiu 3aKOH TEPMOAUHAMUKHU.
HeoOpatumocTs  mpomeccoB B MOPHUPOJE.
Tennoskie JBUTATEIIN. OKOJIOTUYECKHE
POOJIEMBI TETJIOIHEPTeTUKU

TexHuueckue YCTPOWCTBA: JIBUTATEIIb
BHYTPEHHETO CropaHus, OBITOBOM

XOJIOAUJIbHUK, KOHAUIITUOHCD

[TpakTuyeckue paboTsl. Mi3MepeHue ynenbHoi

TEIUIOEMKOCTH



3.3

4.1

ATPET'ATHBIE COCTOSAHMA BEILECBA. ®A30BBIE ITEPEXO/IbI

3.3.1

3.3.2

3.3.3

3.34

3.3.5

3.3.6

3.3.7

411

41.2

4.1.3
41.4

4.1.5

4.1.6

[TapoobpazoBanue u KoHAeHcalus. Vcnapenne
" KHUIIEHHUE. VnennHas TeIIoTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEpaTyPhbI

KHUIICHHUA OT JaBJICHUA

AOCOI0THAS M OTHOCUTENIbHAS BIIAXKHOCTD

BO3Ayxa. HachllieHHbI nap

TBépnoe teno. Kpucrannuyeckue u amopgHbie
Tena. AHM30TPOINHS CBOWCTB KpPUCTAJIOB.
Kunkue KPUCTAJIBL. CoBpeMeHHbIE
MaTepuaibl

[InaBneHune u KpucTauM3alMs. Y JelbHas
teruioTa miasneHus. Cyonumanus

YpaBHeHHE TEIIOBOTO OanaHca

TexHudyeckne yCTpPOMCTBA: TUTPOMETP H
IICUXPOMETP,  KaJOpUMETP,  TEXHOJIOTMH
MOJIyYEHHUSI COBPEMEHHBIX MAaTE€pHaJIOB, B TOM
qucjie HAHOMAaTEPUAJIOB, U HAHOTEXHOJIOTUU

IIpakTueckue paloThI. H3mepenne

BJIAJKHOCTH BO3ayXa

SJIEKTPOAMHAMUKA
OJIEKTPOCTATHUKA

OnexTpuzanys Ten. JNeKTpudeckui 3apsa. Ba

BU A DJICKTPUYCCKHUX 3aps10B

IIpoBoiHMKH, JUDIIEKTPUKA nu

MMOJIYITPOBOJHUKHA
3akoH COXPAaHCHUS SJICKTPUUCCKOI'O 3apdaia

B3aumopeiictBue 3aps0B. 3akoH Kynona

DJEKTpUUECKOE oJe. HanpsoxénaocTs
JIIEKTPUYECKOIO T10JIA1. [TpuHnnn
cynepnosuiuu.  JIMHUM ~ HanpsHKEHHOCTH

SJIICKTPHYCCKOI'O ITOJIA

Pabota cunm  3NEKTPOCTATUYECKOTO  MOJIS.

ITorennuain. PasHocTh IOTEHIINAIOB



4.2

4.1.7

4.1.8

4.1.9

4.1.10

[IpOoBOAHUMKU M IUAJIEKTPUKU B MOCTOSHHOM
NeKTpuyeckoM  nose.  Jlusnekrpuueckas

IMPpOHUIACMOCTDb

DIIEKTPOEMKOCTb. Konpaencarop.
ONeKTpOEMKOCTh  IIJIOCKOIO  KOHJIEHCATOopa.

:‘)HCpFI/Iﬂ 3apsAKEHHOI'O KOHACHCATOpa

TexHuueckue  yCTpOWCTBAa:  3JIEKTPOCKOII,
JNEKTPOMETpP, 3IEKTPOCTATUYECKasl 3allUTa,
3a3eMJIEHHE 3JIEKTPOIpUOOPOB, KOHJEHCATOP,
KCEPOKC, CTPYHWHBIN IIPUHTED

[TpakTueckue paboTHI. N3mepenue

BJ'IGKTPOéMKOCTI/I KOHJACHCATOpa

IIOCTOSHHBIN SJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX

421

422

4.2.3

4.2.4

4.2.5

4.2.6

4.2.7

4.2.8

CPEJIAX

VYcnoBus CYILICCTBOBAHUSA IIOCTOAHHOI'O
SJICKTPHUYCCKOI'O TOKA. Ucrounnkm Toka. Crita

TOKa. IloCTOIHHEBIN TOK
Hanpsixenue. 3akon Oma a1 yyacTka nenu

DJEKTPUUECKOE COMPOTUBIICHHUE. Y IEIBHOE

COIIPOTUBJICHUEC BEIICCTBA

ITocnemoBarensHOE, napajiesibHOe,

CMCHIAHHOC COCANHCHUC TPOBOAHHUKOB

Pabora snextpuyeckoro Toka. 3akoH J[xoyns
— Jlenna

MoOIITHOCTD ANMEKTPUUIECKOTO TOKA
anekTpoaBrkymas cuna (manee — DJIC) wu
BHYTpPEHHEE COINPOTHBIICHUE UCTOYHHMKA TOKA.
3akoH Oma i 1o’AHOM  (3aMKHYTOM)

anekTpuyeckoit nenu. Koporkoe 3ambikaHue

DJIEKTpOHHAsA MIPOBOJIUMOCTH TBEPBIX
METaJUIOB.  3aBHCHUMOCTb  CONPOTUBIICHUS
METaJUIOB oT TEMIIEpaTyphl.

CBepxnpoBOIMMOCTb



429 DJIeKTpUYECKuid TOK B Bakyyme. CBoiicTBa
DJIEKTPOHHBIX ITYYKOB

[TonynpoBonuuku. CoOCTBEHHAs U TpUMECHAsI
4.2.10 MIPOBOJIUMOCTh TTOJTYITPOBOJTHUKOB. CBOMCTBa

p-n nepexoaa. [TomynpoBogHUKOBEIE TPUOOPHI

DNEKTpUYEeCKHid  TOK B DJICKTPOJIMTAX.
4.2.11 DNEKTPOIUTHYECKAS JIUCCOLINALINA.

DIIEKTPOIU3

DIIeKTPUUECKUI TOK B rasax.
4212 CaMocCTOSTENbHBII U HECAMOCTOSATENbHbBIN
paspsana. Pasnudnble THUIMBI CAMOCTOSITEIIBHOTO

pazpsana. Monnus. [1mazma

Texnuyeckne  yCTPOMCTBA:  amIepMerp,
BOJBTMETP, pEOCTaT, HWCTOYHHKH  TOKa,
AIIEKTpOHArpeBaTebHbIE puOOpHI,
4.2.13 3JIEKTPOOCBETUTENBHBIE IPUOOPHI, TEPMOMETP
COTIPOTHUBIICHUS, BaKyyMHBIN JTO],
TEPMUCTOPBI u (boTope3nucTopsl,

HOJ'IyrIpOBOI[HI/IKOBI)II\/JI Au0a, raJlbBaHHUKa

IIpakTrueckue paboTHL. N3yuenne
CMEIIaHHOT'O COeIMHEHHSI PE3UCTOPOB.

4.2.14 U3smepenne OJIC HCTOYHMKA TOKa U €ro
BHYTpPEHHEro cornpoTtusienus. HaOnronenue

AIEKTPOIIH3a

11 KIIACC

Kon Koanposepsiemoro
IIpoBepsieMble 31€MEHThI COAEPKAHUSA
pasjaena 3JIEMEHTa

4 OJIEKTPOAMMHAMUKA
MAT'HUTHOE ITOJIE. SJIEKTPOMATI'HUTHA S UHAYKIWA

4.3 IlocTosHHble MarHuTtel. B3aumonelcTtBue
43.1

IIOCTOSAHHBIX MAarHuTOB



4.3.2

4.3.3

43.4

435

4.3.6
4.3.7

4.3.8

4.3.9

4.3.10

4311

4.3.12

4.3.13

4.3.14

MaruuTtHoe mone. BekTop MarHuTHOM
uHaykuud.  [lpuHIun — cynepno3uiuu.
Jluaum MarnutHOM wuHAYKUMH. Kaptuna
JUHUM  MarHUTHOM  MHAYKIUU  TOJSA

IIOCTOAHHBIX MarHuTOB

MarauTHoe TMOJ€ MPOBOJHUKA C TOKOM.
KapTuna nuHHMI 1OJS JUIMHHOTO MPSIMOTO
MPOBOJHMKA M 3aMKHYTOI'O KOJIBIEBOTO
MPOBOJIHHAKA, KATYHIKA C TOKOM. OIBIT
Opcrena. BzaumoelicTBre NpOBOIHUKOB C
TOKOM

Cuta Amriepa, €€ MOyJIb M HalpaBJICHUE
Cuuia JlopeHnnia, €€ MOAyJb U HalpaBJICHUE.
JIBrokeHue  3apspDKEHHOM — 4acTUIBI B
OJIHOPOJIHOM MarHutHoM mojie. PabGora
cuiibl JIopeHia

SIBneHne HNEKTPOMArHUTHON UHAYKITUH
IToTok BeKTOpa MAarHUTHON MHIYKIIMU
OC nnayKkuuu. 3aK0H NEKTPOMarHUTHOM
uHaykuun Papanes

BuxpeBoe anexrpuueckoe mnose. OJIC
WHIYKIIUA B TIPOBOJHUKE, JBIDKYIIEMCS
MOCTYIATEIbHO B OTHOPOJJHOM MArHUTHOM
mnose

[IpaBuio Jlenna

NHnykTuBHOCTD. SIBI€HHE CAMOMHIYKIUU.
OJIC caMOMHAYKIIMA

DHeprusi MarHUTHOTO TIOJS KaTyIIKH C
TOKOM

DNEKTPOMArHUTHOE T0JIe

TexHudeckue  yCTPOMCTBA:  IOCTOSHHBIE
MAar"uThI, 3JIEKTPOMAarHUTHI,
3JIEKTPOBUTATEb, YCKOPHUTEH

OJIEMCHTAPHBIX YaCTUll, MTHAYKIITMOHHAA I1€Yb



[IpakTrueckue paboTEHL. N3yuenune
MarHUTHOTO TIOJISi KAaTYIIKH C TOKOM.
4.3.15 UccnenoBanme aelcTBUS  IMOCTOSIHHOTO
MarHuTa Ha pamKky ¢ Tokom. HMccienoBanue

SIBJICHUS DJIEKTPOMAarHUTHOW MHIYKIIMH
5 KOJIEBAHMA 11 BOJIHBI
MEXAHWYECKUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHU

KonebarensHass cucrema. CB0OOIHEBIE

Kojebanus. ['apMoHMYECKHE KoJieOaHusI.
5.1.1

[lepuon, wacrora, ammumuTyga u ¢asza

KoJicOaHuit

[IpyxuHHBIH MasTHUK. MaremaTudecKkuin

5.1.2
MasiTHUK

VYpaBHEHHE TapMOHUYECKUX KOJICOAHUM.
51.3 Kunemarnueckoe " TUHAMHYECKOE

OMMCAaHME KOJIEOATETBHOTO JIBUKECHUS

[IpeBpamenue SHEPTUH pu
TapMOHHYECKHUX KOJICOAHHSX. CBs13b
514 AMILTUTY/ b KoJIeOaHui UCXOTHON
BEJIMUMHBI C aMIUTUTyJaMHU KoyeOaHuil eé

5.1 CKOPOCTH M YCKOpPEHUs

KoneOarenbubiii  koHTYp.  CBOOOIHBIE
JJIEKTPOMAarHUTHBIE Kosie0aHus B
UAeaJbHOM  KOJICOATEJIbHOM  KOHTYpE.
> AHanoruss MexAy MEXAHWYECKUMHU H
AEKTPOMArHUTHBIMU KOJIe0aHUSMHU.

®opmyna Tomcona

3akoH COXPAHCHUSA SHEPTHUU B UACAIIBHOM

5.16
KoJe0aTeIbHOM KOHTYpe

BBIHY)KI[CHHBIC MEXaHHYECKHE KOJIcOaHus.

Pe3onanc. Pe3onanchas KpHBas.
5.1.7

BeiHyX/1cHHBIE AJIEKTPOMArHUTHBIE

KOJIEOaHUS.

ITepemennbii  TOK.  CuHycCOMAAIbHBIN
5.1.8

IIEPEMEHHBIN TOK.



5.1.9

5.1.10

5.1.11

5.1.12

MomHocTh MIEPEMEHHOTO TOKA.
AMIUIUTYZAHOE U JEHCTBYIOIEE 3HAYEHUE
CHJIBI TOKA U HaIPsKEHUS

Tpancdopmarop. [Ipoussoacrso, nepegaua
U NOTpeOleHne 3JIEKTPUUECKON SHEPrUu.
OKOJIOTUYECKUE PUCKU IPU IPOU3BOACTBE
JIIEKTPUYECKON SHEPIuu. Kynerypa
UCIIOJIb30BaHUS NEKTPO3HEPIUH B

MOBCEIHEBHOMN KU3HU

Texuunueckue ycTpoicTBa: ceiicmorpad,
AIIEKTPUIECKHUH 3BOHOK, JMHUH

QJICKTpoIepcaaqd

IIpaktuueckne pabotel. HccnenoBanue
3aBHCUMOCTH NEpUOJia MAJIbIX KojeOaHuH
rpy3a Ha HUTU OT JUIMHBI HUTH U MAacCChl
rpy3a. MccienoBanue nepeMeHHOro Toka B
Leny W3 TOCJIENOBaTEIbHO COEIUHEHHBIX

KOHACHCATOPpA, KATYIIKH U PE3UCTOpa

MEXAHUYECKUE U 3JIEKTPOMAI'HUTHBIE BOJIHbI

521

5.2.2

5.2.3
5.2

5.24

5.25

Mexanuueckue BOJIHBI, YCIIOBHS
pacnpoctpanenus. llepuon.  Ckopocthb
pacmpocTpaHeHuss ¥ JUIMHA  BOJIHBI.

HOHGpCQHLIe " IpOJO0JIbHBIC BOJIHBI

Wntepdepenims U adpakius

MEXaHHNYECKHUX BOJIH

3Byk. CkopocTh 3ByKa. [’ pOMKOCTH 3ByKa.

Bricota Tona. TemOp 3ByKa

ONEKTPOMarHUTHHIE  BOJIHBI. Y CJIOBHSA
W3JIy4eHUs  DJIEKTPOMATHUTHBIX  BOJIH.
B3aumnas opuenTanus Bektopos E, Bu v B

AIEKTPOMArHUTHOM BOJHE B BaKyyMe

CBolicTBa  JIEKTPOMAarHUTHBIX  BOJIH:
OTpakeHHe, MpeIOMIICHUE, MOIIpH3aLus,
mudpakuus, uHtepdepenuus. CKopocTb

OJICKTPOMAardiuTHBIX BOJIH



5.3

5.2.6

5.2.7

5.2.8

531

5.3.2

5.3.3

5.34

535

5.3.6

5.3.7

[IIxana AIEKTPOMATrHUTHBIX BOJIH.
HpI/IMeHeHI/Ie QJICKTPOMAaruuTHBIX BOJIH B

TEXHUKE U OBITY

[IpyHIMIBL PagvoOCBA3M U TEIECBUICHUS.
Pannonokanus. DNEKTPOMarHuTHOE

3arpsi3HEHUE OKPY KaIoLIel cpebl

TexHuueckue yCTpOMCTBA: MY3bIKAJIbHBIE
WHCTPYMEHTHI, YJIBTPa3ByKOBast
JIUAarHOCTUKA B TEXHHMKE MW MCOUIIMHE,
panap, panuonpUEMHHUK, TEJNEBU30DP,
anTeHHa, Tenedon, CBU-neup

OIITUKA

[IpsmMonuHeitHOEe pacpocTpaHEHUE CBETa
B OJIHOpOJIHOM cpene. JIyu cBera

OtpaxxeHne cBeTa. 3aKOHbl OTpa)XKEHUs
ceera. [loctpoeHne m300paykeHuid B THIOCKOM

3epKaje

HpeJ'IOMJ'IeHI/Ie cBeTa. 3aKOHBI MPEJIOMJICHHA

CBeTa. AOCOITIOTHBIH IOKa3areib
PETOMIICHUS
TTomuoe BHyTpEHHee OTpaKeHHe.

[IpenenbHbId yros MOJHOTO BHYTPEHHETO

OTpaXXCHUSA

Hucnepcust  cBera. CHOXHBI  cocTaB

Oenoro cBera. L{Bet

Cobwuparonie ¥ paccerBaOIINe JTUH3BI.
Tonkas nuH3a. DOKyCHOE pacCTOSHHUE W
OIITMYECKas  CujJa  TOHKOM  JIMH3EL
[TocTpoenne n300pakeHN B COOMPAFOIIINX
u pacceuBaomux JauH3ax. Dopmyna
TOHKOH JHH3BL. YBEIHYCHHE, IdaBacMoe

JINH30H

[Ipenenbl NPUMEHMMOCTH F€OMETPUYECKON

OIITUKU



5.3.8

5.3.9

5.3.10

5.3.11

5.3.12

HNnrepdepentius  cBera.  KorepeHTHBIC
HCTOYHUKHU. YcnoBus HaOII0IeHUS
MaKCHMYMOB u MUHHMYMOB B
UHTEPPEPEHIIMOHHON KapTHHE OT JBYX
cHH(]A3HBIX KOTEPEHTHBIX HCTOYHUKOB
Hudpakuus  cBera.  JludpakuuoHHas
peméTka. YcinoBue HaOMIOJICHUS TIABHBIX
MaKCHMYMOB npu naJICHUM
MOHOXPOMAaTHYECKOTO cBeTa Ha
TUPPAKIUOHHYIO PEHIETKY

[Monspuzanus ceera

TexHudeckue yCTpOMCTBa: OYKH, JIyIa,

¢doroanmapar, NPOEKINOHHBIA —amnmapar,

MHKPOCKOII, TEJIECKOTI, BOJIOKOHHAsI
OIITHKA, T(ppaKkInOHHAS pelérKa,
HOJISIPOU T

[IpakTnueckue  paboOTHI. N3smepenue

nokasatens npenomiieHus. MccnenoBanue
CBOMCTB  W300pakeHM B  JIMH3aX.

Ha6J’IIOI[eHI/Ie AUCIICPCUN CBCTA

BJIEMEHTbI CIIELIUAJIBHOM TEOPMM OTHOCUTEJIbHOCTH

6.1

6.2

6.3

6.4

I'paHunel NPUMEHUMOCTH  KJIACCHYECKOU
MEXaHHKH. [Toctynatet TEeopuun
OTHOCHUTEIIBHOCTH: MHBAapUaHTHOCTh
MOAYJS CKOpPOCTH CBe€Ta B BaKyyMe,
MIPUHLIMIT OTHOCUTENIBHOCTH DMHILITEHA

OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH.
3aMeqyieHHe BPEMEHHM M COKpalleHHe
JUTHUHBI

DHeprust 1 UMITYJIbC CBOOOTHON YaCTHIIBI
CBs3bp Macchbl C DPHEPrHE W HUMITYJIbCOM
CBOOOJHOW YacTHULbl. OHEPrus MOKOs

CcBOOOIHOM Y4aCTHUIIEI

KBAHTOBA ©®U3UKA



7.1

7.2

7.11

7.12

7.1.3

7.1.4
7.15

7.1.6

7.2.1

7.2.2

7.2.3

7.24

7.2.5

7.2.6

DJIEMEHTBI KBAHTOBOM OIITUKU

®otonbl. Popmyna [lnanka cBsi3u >HEPTUN
¢doroHa ¢ ero yactoTod. OHeprus u

UMITYJIBC (pOTOHA

OTtkpeiTHE U UccnenoBanune Gorodrddexra.
Oneitet AL CroseroBa.  3aKoHBI
dhoTorddekra

VYpaBHenue DiiHinTeriHa 11 GoTodddekra.
«Kpachnas rpanuna» hotosddexra
Hasnenue ceera. Onbitel [1.H. Jlebenera
XUMHUYECKOE IEUCTBUE CBETA
TexHuyeckue ycTpoicTBa: (OTOIIEMEHT,
¢doromaTuuk, COJTHEYHAS Oarapes,

CBETOIHO/I

CTPOEHHUE ATOMA

Monens atoma Tomcona. OnbITEI
Pezepdopaa mo uccneqoBaHuio CTPOCHUS

aToMa. HnaHeTapHa;I MOJCJIb aTOMa

ITocTynarsl bopa. H3nyyenue U
norjouieHue (OTOHOB MPH NEPEX0JIE aToMa
C OZIHOT'O YPOBHs DHEPTUU HA Apyrou. Buasl
cnekTpoB. CIieKTp ypoBHEH dHEpruu aToma
BOZIOpOJA

BonHoBEIe cBo¥icTBa dacThll. BOJHEI e
bponns. KopnyckynsipHo-BOIHOBOM
nyanu3M. Jludpakuus 2JIEeKTpOHOB Ha
KpUCTaJIIax

CroHTaHHOE W BBIHYXJICHHOE H3Iy4CHHE.
YcTpoicTBO U MPUHLIKIT pabOTHI Jiazepa
TexHuueckue yCTpOMCTBA: CHEKTPAIbHBIN
aHaJIU3 (CIIEKTPOCKOI), JIa3ep, KBAHTOBBIM
KOMIIBIOTEP

[Ipaktnueckne  pabotel.  HaGmronenue

JIMHENYaToro CIEeKTpa



7.3

7.3.1

7.3.2

7.3.3

7.3.4

7.3.5

7.3.6

7.3.7

7.3.8

7.3.9

7.3.10

ATOMHOE A1PO

Meroasl HAOMIONEHUS W PETHCTpALlUU

QJICMCHTAPHBIX YaCTUI]

OTkpbITHE  PAAMOAKTUBHOCTH.  OIBITHI
Pezeppopna mo ompeneneHuro cocraBa
pamuoakTuBHOTO  m3mydeHus. CBolicTBa
anbda-, 6eTa-, raMmma-u3iydeHus. BriusHue

PaaAuOaKTUBHOCTHU HA JKUBBIC OPIraHU3MBbI

OTkppiTUE  TPOTOHAa U HEUTpOHAa.
Hyxnonnas mopnens siapa ['eitsenOepra —
WBanenko. 3apsan siipa. MaccoBoe 4uciio

siapa. M3oTormbl

Anbda-pacna. DNEeKTPOHHBIN u
NO3UTPOHHBIK  Oera-pacman.  ['amma-
U3ITyYeHHE. 3aKkOH  paJMOAKTUBHOIO
pacnaga

OHeprus cBA3M HYKJIOHOB B siipe. SnepHbie

cuibl. Jledekt Macchl siapa
SnepHsle peakuuu. JleneHne u CUHTES SAEp

Snepuslii peakTop. TepMosIepHBIN CHHTES.
[Ipobnembl ¥  MEPCIEKTUBBI  sJEpHON
SHEPreTHKU. DKOJOTUYECKHE  ACIHEKTHhI

SIEPHOMN SHEPrETUKH

OnemeHtapHple  yacTuubl.  OTKpbITHE
IIO3UTPOHA. @dyH1aMEHTaJIbHbIE
B3aUMOJCICTBUSA

TexHudeckue  yCTpOMCTBA:  JTO3UMETP,
Kamepa BuibcoHa, sAxepHBIM peakTop,
aToMHas 6om0a

[Ipaktuueckue pabotel. HccrnenoBanue
TPEKOB YaCTHI] (mo TOTOBBIM

(dhoTtorpadusim)

OJIEMEHTBI ACTPOOU3NKU



8.1

8.2

8.3

8.4

8.5

8.6

8.7

8.8

8.9

Bun 3Bénmnoro neba. CosBe3musi, sipKue

3Bé3IIBI, IIJIaHCTHI, UX BUAUMOC NBUKCHUC

Conueunas cucrema. llmadHeTsl 3eMHOU
TPYIIIbL. IImaneThI-TUranTEl u ux
CHyTHI/IKI/I, KapJII/IKOBBIC IIJIAHCTHEI. MaJIbIe

Testa ComHEYHOH CUCTEMBI

Connne, ¢otochepa wu  armocdepa.

ConHeyHast akTUBHOCTD
Wctounuk sHeprun ConHua u 3B€371

3BE31bI, HUX OCHOBHBIE XapaKTEPUCTHKHU:
Macca, CBETHMOCTb, PajJuyc, TeMIIepaTypa,
170:¢ B3aHMOCBSI3b. Hwnarpamma
«CHEKTpaNbHBII  KJIAcC — CBETUMOCTDBY.
3BE€31bl  [VIABHOM  MOCJEIOBATEIbHOCTH.
3aBUCUMOCTh «Macca — CBETHUMOCTB» IS

3BE€3]] ITIaBHOM MOCIEA0BATEILHOCTH

Buytpennee CTpOCHHE 3BE3.

COBpCMCHHI)IC IpeaACTaBICHUA (0
IMMPOUCXOKACHUN WU 3BOJJIFOUN COJ'IHLIa n 3Bé3,[[.

ITarbl )KU3HA 3BE3]I

Mneunsii  Ilyre — Hama ['anakrtuka.
CnupanbHasgs  crpykrypa  [amaktukw,
pacupenenenue 3BE3NM, Taza W IBUIA.
[lonoxxenne wu paBwxkenne ConHoa B
lanaktuke. Ilnockass u  chepuueckas

noAcucTeMsnl I ajJakTuKU

Tumnel ramaktuk. PamuoranakTuku U

KBa3apbl. YEpHBIE ABIPHI B SAPAX TATAKTHK

Bcenennas.  Pacmupenue — BceneHHOM.
3akon XaOb6na. Pasz0eranue ramakTUK.
Bo3pact u pamuyc BcenenHoil, Teopus
bonpmoro B3peBa. Mogens «ropsuen

Bcenennoii». PenukToBoe usinyyeHue



MacmrabHass ~ cTpykTypa  BceneHHOM.
8.10 Meraranaktuka. Hepeménnsie mnpoGiiembl

ACTPpOHOMUH



YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» ®usuka. 10 knacc. Msxumes I'.4., bByxosues b.b., Corckuit H.H.; nox
penakuueit [lapdentreBoit H.A. AkuinonepHoe o6iiectBo «M31aTenscTBO
«IIpocBemenue»

» ®usznka. 11 knacc. Makumes I'.51., byxosues b.b., Hapyrun B.M.; nox
penakimueii [TapdpentoeBoii H.A. AkuimonepHoe o6iiectBo «M3maTenscTBo

((HpOCBGHIGHHG»

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






