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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TPeOOBaHUI K pe3yibTaram
OCBOEHHUSI OCHOBHOW 0Opa3oBaTeNbHOM MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, a Takxke c yuy€roM denepanbHON paboueil mporpamMmbl BOCIHTAHUS U
KOHLIETIIIUUA TIpernojiaBanusl ydeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpTraHU3aUAX Poccuiickon Odenepannu, pEATU3YIOIINX OCHOBHEIE
oOpa3oBarebHbIe MPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOU KapTUHBI MUpa oOydaromuxcsa 10—11 kiaccoB npu 00yueHun
ux ¢u3rKe Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-JIEATEIbHOCTHOTO TOJIX0/1a.
[Iporpamma no ¢usuke coorBercTByeT TpedoBanusiM @I'OC COO k miiaHUpyeMbIM
JMYHOCTHBIM, MPEIMETHBIM U METANPEAMETHBIM pe3ybTaTaM OOYYEHHs], a TAKKe
YUHUTBIBAET HEOOXOJUMOCTh peaIU3allMi MEXIPEIMETHbIX CBs3ed (U3UKU C
€CTECTBEHHO-HAYYHBIMHU YYE€OHBIMH NpeaMeTaMu. B Hell onpenensitorcs OCHOBHBIE
LeNU U3ydeHus (U3UKHU Ha YPOBHE CPEAHETO O0IIEero 00pa3oBaHus, IIIaHUPYEMbIE
pe3ysbTaThl  OCBOGHMSI Kypca (U3MKHM: JIMYHOCTHBIE, METANpPEAMETHBIE,
npeaMeTHbIe (Ha 0a30BOM YPOBHE).

[Iporpamma 1o Gpu3MKe BKIFOYAET:

e IUIAHUPYEMBIE PE3yNbTaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YpOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI IO roJjaM O0yUYEHUS;

e cojepkaHue yueOHOTo mpenMera « Pu3nkay 1o rojgaM o0ydeHwusl.

®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 IMPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuznyeckoit reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  ONpenensieT XapakTep M pa3BUTHE
pa3zHOOOpa3HBIX TEXHOJIOTUM B cpepe SHEPreTUKU, TPAaHCIIOPTa, OCBOEHUSI KOCMOcCa,
MOJYYEHHS] HOBBIX MAaTEpHAJIOB C 3aJaHHBIMH CBOICTBAMHU U Apyrux. M3ydenue
(GU3UKKM BHOCUT OCHOBHOM BKJ1a/l B GOPMHPOBAHNE €CTECTBEHHO-HAYYHON KapTUHbI
Mupa oOydarouuxcs, B (OpMUPOBaHHE YMEHHI NPUMEHSATh HAY4YHBIA METO]
MO3HAHUS TP BHITIOJHEHWN UMW YU4E€OHBIX UCCIIETOBAHHM.

B ocHOBY kypca pusuku 11 ypoBHS CpeaHETo 00111ero 00pa3oBaHusl IOJI0KEH
pPSA UIEeH, KOTOPbIE MOKHO pacCMaTpUBaTh KaK MPUHLHUIIBI €70 IOCTPOEHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCA JIOTUYECKU
3aBEPILIEHHBIM, OH COJIEPKUT MaTepuaj U3 BCeX pa3lenoB (PU3UKH, BKIIOYAET KaK
BOIPOCHI KJITACCUYECKOM, TaK 1 COBPEMEHHOM (DM3HKHU.



Hoesn eenepanuzayuu. B cooTBeTCTBUM ¢ HeW MaTepuan Kypca (HU3HKU
o0benUHEH BOKpPYr ¢u3nyeckux Teopuil. Bemymum B Kypce sBIsieTcs
dbopMupoOBaHUE MPENCTABICHUM O CTPYKTYpHBIX YPOBHSIX MAaTe€pHH, BEIIECTBE U
noJie.

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

Hoes npuxnaonot nanpasnennocmu. Kypce hbu3uku rpemnonaraet 3HakoMCTBO
C LIMPOKUM KPYrOM TEXHUYECKUX M TEXHOJIOTMUECKUX MPHIOKEHUN H3yUYEeHHBIX
TEOPUH U 3aKOHOB.

Hoes sxonocuzayuu peanuszyercss TOCPEICTBOM BBEIEHUS DIIEMEHTOB
COJEp)KaHUs, IMOCBSMIEHHBIX JKOJOTMYECKUM 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 (PU3MUECKUE TeOpuH ((POpMHpPOBAaHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOEHUsI PU3NYECKON TeOopuH, posid GyHIaMEHTAIbHBIX 3aKOHOB U
IPUHLIUIIOB B COBPEMEHHBIX IPEJCTABICHUAX O IPUPOJIE, PaHUL[AX TPUMEHUMOCTH
TEOPUH, JIJIs1 ONMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUN U MPOIIECCOB).

CHCTEeMHO-AESITENbHOCTHBIN TOJIX0 B Kypce (U3UKU PEaU3yeTcs MPEexKIe
BCEro 3a CYET OpPraHU3alUU SKCIEPUMEHTAIBHON AESITEIbHOCTH O00YyYaroIuXcCs.
Ji1st 6a30BOT0 YPOBHA Kypca (PM3UKHU — 3TO UCIOJIb30BAaHUE CUCTEMbI ()POHTAIIBHBIX
KPaTKOBPEMEHHBIX IKCIEPUMEHTOB U JJA0OPAaTOPHBIX pabOT, KOTOPHIE B TPOrpaMMe
no (usuke 0ObEIWHEHBI B OOIIMNA CHUCOK YYEHUYECKHUX MPAKTHUECKUX PaloT.
Bblenenre B yKa3aHHOM MepeyHe JIabOpaTOpHBIX pabOT, MPOBOJMUMBIX IS
KOHTPOJISL U OLIEHKH, OCYIIECTBIIIETCS yYaCTHUKAMU 00pa30BaTeIbHOro IMpolecca
UCXOJI1 U3 OCOOCHHOCTEW IUIAHWPOBAHUS W OCHalleHHs kKaOuHeta ¢uszuku. [Ipu
TOM oOOecrneyrnBaeTcsl OBJAJCHUE OOYyYalolMMHUCS YMEHUSIMU IPOBOJIUTH
KOCBEHHBIC HM3MEPEHHUS, MCCICAOBAHUS 3aBUCUMOCTEH (PH3NYECKUX BEIUYUH U
MIOCTAHOBKY OITBITOB IO MTPOBEPKE MPEITIOKEHHBIX TUTIOTE3.

Bonbiioe BHUMaHUE yJeIseTCs PEHICHUI0 pacUE€THBIX U KAU€CTBEHHBIX 33]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 HUHTErpUpys 3HAHUS W3
pa3HbIX pa3naenoB. i1 KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE NPOTEKAaHUS (PU3NYECKUX SBJICHHM U TPOLIECCOB B OKPYXKaromleH
KU3HH, TpeOyronue BBIOOpa (U3UYECKOW MOAENU IS CUTYyalluH MPaKTHUKO-
OpPUEHTHUPOBAHHOTO XapakTepa.



B cootBetctBuu ¢ TpeboBanusimu @I'OC COO k MaTepuanbHO-TEXHUUECKOMY
obecnieueHn0 yueOHOTro mporecca 0a30BbIil YpOBEHb Kypca (DU3UKH HA ypOBHE
cpenHero ooOmero oOpa3oBaHUsl JTOJDKEH H3Yy4aTbCs B YCIOBUAX IMPEAMETHOTO
kaOuHeTa (PU3MKK WIM B YCIOBUSAX HHTEIPUPOBAHHOTO KaOWHETa MPEIMETOB
€CTECTBEHHO-HAYYHOr0 LKKIA. B xabuHeTe HpU3MKHU AOHKHO 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 JOCTAaTOYHOCTH M OOECHEYMBAET IOCTAaHOBKY
NEPEUUCIICHHBIX B TMporpaMMe Mo (GU3HKE KIIOYEBbIX JAEMOHCTpalui s
UCCIICIOBAaHMUSI  U3y4aeMbIX SIBICHUH M  TPOIECCOB, OMIUPHUUECKUX U
(dbyHIaMEHTaIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHIA.

JlaGopatopHoe 00OpynOBaHUE [UIsI YUYEHWYECKUX MPAKTUYECKUX pPadoT
dopMupyeTcss B BHJIE TEMAaTUYECKUX KOMIUIEKTOB U 0O€cleYrBaeTCsl B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTHmueckue KOMIUIEKTHI
7a00paTOpHOTO OOOPYJIOBAHUS JIOJKHBI OBITh TMOCTPOEHBI HAa KOMIUIEKCHOM
UCTIOJIb30BaHUU AHAJIOTOBBIX U ITU(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE IIU(PPOBBIX 1a00paTOpHUil.

OCHOBHBIMU LENISIMU U3y4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SBIISIFOTCS:

e (dopMupoBaHHE HWHTEpeca M CTPEeMJICHHsS OOYYaIOIIUXCS K HaydHOMY
U3YYCHUIO TPUPOIBI, PA3BUTHE WX HMHTEIUICKTYaldbHBIX M TBOPYECKHUX
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 (yHIaMEHTAIBHBIX 3aKOHOB (DU3HKHU;

e (dopMupoBaHHE YMEHUU OOBICHATH SBJICHUS C HCIOJIb30BAHUEM
du3nyecKuX 3HAaHUM U HAyYHBIX JI0Ka3aTEIbCTB;

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

JlocTrxeHrne STUX 1ene 00ecreunBaeTCsl pelieHneM CIeAyIONIX 3a1ad B

npouecce u3y4eHus Kypca GU3MKH Ha YpOBHE CPEIHEro 001Iero oopa3oBaHus:

e TMpuOOpEeTEeHNE CUCTEMBI 3HAaHUH 00 OOITNX (PU3HMUECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpHUAX, BKIOYAS MEXaHUKY, MOJICKYJSIPHYIO (U3HKY,
AIIEKTPOIMHAMUKY, KBAHTOBYIO (DH3UKY H SJIEMEHTHI aCTPOPHU3UKH;

e (dopMupoBaHHE YMEHHMHA TPUMEHATH TEOPETUYECKUE 3HAHUS Ui
OOBsICHEHHsI (PU3MYECKHX SBICHUA B TPUPOAE U NS TMPUHATHUS
MMPAKTUYECKUX PELICHUH B MIOBCEIHEBHOW KU3HU;



e OCBOCHHE CMOCOOOB peUIeHHs pa3dUYHbIX 3a7ad C SIBHO 3aJaHHOU
buznyeckoil Monenblo, 3aJay, MOAPa3yMEBAIOIIMX CAMOCTOSTEIHHOE
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 CAMOCTOSTEIBHOIO IUIAHWPOBAHUS U IMPOBEACHUS
bu3MYEeCKUX SKCIEPUMEHTOB, aHAlIW3a W HHTEpIpeTanuu UHGOpMaINH,
OTIpEJICIICHHS IOCTOBEPHOCTHU MOJIYYEHHOTO pe3yJsIbTaTa;

e CO3JIaHHE YCIOBHMM NJIsi Pa3BUTHS YMEHHI MPOEKTHO-UCCIEA0BATEIbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wusydenune ¢usuku (6a30BbIi YpOBEHb) Ha YpPOBHE CpEIHEro OOIIEro
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, YYUTENb [EJIaeT BBIOOP
IpOBeNEeHHUsST J1a0OpaTOpPHBIX pPabOT M OMNBITOB C YYETOM HHIWMBHYAIbHBIX
0COOEHHOCTEH 00yUarOIIUXCSl.



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.
dusnyeckre 3aKOHBI U TEOpUH. [ paHUIBI MPUMEHUMOCTH (HU3UIECKUX 3aKOHOB.
[TpuHIIUIT COOTBETCTBUA.

Ponp u mecto dusuku B GOpMUPOBAHUU COBPEMEHHOW HAyYHON KapTHHBI
MHPA, B TPAKTUYECKOMN NEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHasioroBble W IU(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABMKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JABUKEHHS.
Cucrema orcuéra. Tpaekropus.

[lepemenienre, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MpsSMOJIMHEHOE nBmkeHue. [ 'paduxu
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHHUs, IyTH U MepeMelICHus
MaTepUaIbHOW TOYKHU OT BPEMEHH.

CBoboaHOe nageHre. Y CKOpeHHe CBOOOTHOTO MaICHUSI.

KpusonuHeHoe nBrkeHue. J[BUKeHrne MaTepruaibHOM TOUKH 110 OKPYKHOCTH
C MOCTOSIHHOM MO MOAYJII0 CKOPOCTBIO. YTIJIOBasi CKOPOCTh, JIMHEWHAs! CKOPOCTh.
[Tepuon u yactora obparnieHus. LleHTpocTpeMUTEIbHOE YCKOPEHHUE.

TexHuyeckue yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JBH>KCHUE CHAPSIOB, LICTTHBIE U PEMEHHBIE TTEpeayn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WIITIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBYKCHUSL.

[IpeobpazoBaHue NBUKEHUN C UCTIOIBb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGnronenne naBukeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTAIBHO.



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagiienne ckopocTy Ipu ABMXKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHre HEpaBHOMEPHOTO JBUKEHHUS C LEIBIO ONPEACIEHUS] MTHOBEHHOM
CKOPOCTH.

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

N3yuyenue ABuKEHUS Tena, OPOLUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

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

Macca tena. Cuna. [Ipunnun cyneprno3unuu cuil. Bropoi 3akon HeroTona aiist
MaTepuagbHOU TOUKU. Tpernii 3akoH HproTOHA 1151 MatepuanbHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cuma Ttsoxectd. llepBas kocmuueckas
CKOPOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, CKoiabxeHus1, kauenust). Cuna tperusi. Cyxoe
Tpenue. Cuma TpeHus: CKOJIbKEeHUs U cuiia TpeHus nokosd. Kosdduiment tpenus.
Cuna conpOoTUBIICHUS MPU IBUKECHUU TEJIA B )KUJIKOCTH UJIU Ta3e.

[TocTynarenpHOE U BpallaTeIbHOE IBHKEHHE a0COJIFOTHO TBEPAOrO Tea.

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

TexHn4eckue yCTpOWCTBA M NPAKTUYECKOE IPUMEHECHUE: NOAIIUITHUKY,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHeHUE MacC B3aMMOJICHCTBYIOIINUX TEJ.

Bropoit 3akon HeroToHa.

N3mepenune cuil.

CroxeHune CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTe. Bec Tena npu yCKOPEHHOM NOABEME U MAJCHUH.

CpaBHeHUME CUJT TPEHUS MTOKOSI, KAUEHUS U CKOJIbKECHUS.

YcnoBus paBHOBECHS TBEPAOIO Teia. Buabl paBHOBECHS.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxkeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pE3uHOBOM 00pa3siie, OT ux JaedopmMariuu.



HccenmenoBanue yciioBUM pPaBHOBECUS TBEPAOTO TeEJA, HMEIOLIEro0 OCh
BpAILCHHUS.

Tema 3. 3akoHbl COXpAHEHUA 6 MEXAHUKE

NMmnynec MarepualibHOM TOYKM (T€da), CUCTEMbl MaTEpUAIbHBIX TOYEK.
HMiynbC cuipl U U3MEHEHHME HMITYJIbCA Tela. 3aKOH COXPAaHEHWS HMITYJIbCa.
PeaktrnBHOE BMXEHUE.

Pa6ota cuibl. MOIHOCTH CHUJTBIL.

Kunernueckass sHeprus MarepuajbHOM TOuUkH. Teopema 00 H3MEHEHUU
KMHETHUYECKOW SHEPTHH.

[ToTennmanbHas DHEPTHSL. [ToTeHnmansHas DHEPTHUS yIpyro
nehopMUpOBaHHOM NPy )UHBL. [loTeHIIManbHas YHEPTHsl Tena BOIM3HU MOBEPXHOCTH
3emuIH.

[ToreHuuanbHble W HENOTEHUMalbHble  cuibl.  CBsi3b  paboOThI
HEIMOTEHIUAIBHBIX CUJI C ”3MEHEHNEM MEXAHUYECKOW SJHEPTUU CUCTEMBI TEJl. 3aKOH
COXPAaHEHMSI MEXaHUYECKOU YHEPTHH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuyeckue yCTpOMCTBA M NPAKTHYECKOE INPUMEHEHUE: BOAOMET, KOIIED,
IPYKUHHBIN UCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOEC IBHKEHUE.

[lepexon noTeHLIMANbHON SHEPTUH B KHHETUYECKYIO U OOpATHO.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3ydyeHne aOCOIIOTHO HEYNPYroro yaapa C MOMOIIBIO JBYX OJIMHAKOBBIX
HUTSHBIX MAsITHUKOB.

HccnenoBanue cBsi3u pabOThI CHIIBI C U3BMEHEHHEM MEXaHWYECKOH SHEpPIuu
TeJla Ha IIPUMEpE PACTSKEHUS PE3UHOBOIO JKI'yTa.

Paznen 3. MoJgeky/sipHast Gu3nKa 1 TEPMOJIMHAMUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TTOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOM TEOPUU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. duddys3us. Xapaktep ABUKEHUS WU
B3aUMOJICMCTBUSI YaCTUI[ BelecTBa. MOJENIU CTPOCHUs Ta30B, XUIKOCTEH U
TBEPIBIX TEJT U 0OBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pa3mepsl Mosnekyi. KonunyectBo BemectBa. [loctosiHHas ABoraapo.

TemnoBoe paBHOBecue. Temneparypa u €€ usmepenue. lllkana temneparyp
Llenbcus.

Mogens upeanbHoro raza. (OCHOBHOE YypaBHEHHE  MOJEKYJISPHO-
KMHETUYECKOM TEOpUM HJACAIbHOTO raza. AOCOJIIOTHAs TeMmIepaTypa Kak Mepa
CpEIHEM KWHETHYECKOW SHEPruy TEIUIOBOrO ABMKEHMs dvactui rasza. lllkana



temneparyp KeneBuna. ['a3oBble 3akoHbI. YpaBHeHue Menneneesa—Knanenpona.
3akon JlanbToHa. M3omponiecchl B UACaIbHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemecTBa. ['paduueckoe TpencTaBlIeHWE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3o0bapa.

TexHuyeckue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OnbIThl, AOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJ OPTaHUYECKUX COECTUHEHUIA.

OnbIThl 110 MU PY3UN )KUAKOCTEH U ra3oB.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onbita llTepHa.

OnbITHI, JIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aUMO/ICHCTBUSI.

Mogens, WILTIOCTPUPYIOIIas TPUPOY AaBICHUS ra3a Ha CTEHKH COCY/Ia.

OnbITEl, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHHUS UJCAIBHOTO Trasa,
U30IPOLIECCHI.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

OnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE M3MEPEHUU
00bE€Ma KOMHATHI, JaBJICHUS U TEMIIEpaTypbl BO3AyXa B HEM.

HccnenoBanre 3aBUCMMOCTU MEXAY MapaMeTpaMu COCTOSIHUS pa3pe:KeHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuKu

Tepmonnnamuueckass cucrema. BHYTpeHHsAs 3HEpruss TEPMOJAMHAMHYECKOU
CUCTEMBI U crioco0bI €€ n3MeHenus. KonnuecTBo TeIioTel U pabota. BHyTpeHHss
SHEPrusi  OAHOATOMHOTO  HJeallbHOro  Tra3a.  Buasl  Teruionepenayu:
TEIUIONPOBOJAHOCTb, KOHBEKI[US, U3ITyYeHUE. Y IeJIbHAs TEIIOEMKOCTh BELIECTBA.
KosnuecTBO TEIIOTH pH TEIIONEPEaAYE.

[lonatue 00 aamabaTtHOM mponecce. llepBbIii 3aKOH TEPMOJUHAMUKH.
[IpuMeHeHne TepBOro 3aKOHA TEPMOJMHAMHUKHM K u3omporneccam. ['paduueckas
MHTEpHpeTanus padoThl rasa.

Bropoii 3akon TepmoguHamuku. HeoOpaTtuMocTh MpoiieccoB B MPUpPO/IE.

TennoBble  MamwuHbl.  [IpuHOUIIBI  IEUCTBHUS ~ TEIUIOBBIX  MallHWH.
[IpeoOpazoBanusi ’HEPTUM B TEINIOBBIX MamuHax. KosQduiuueHT mnosie3Horo
nevictBus TerioBod mamuHbl. [{ukn KapHo u ero kodpduumMeHT MOJIE3HOTO
JEHUCTBUS. DKOJIOTHUECKUE TIPOOIEMBI TEIIOIHEPTETUKH.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElb
BHYTPEHHETO CrOpaHusi, ObITOBOW XOJIOAMIbHHUK, KOHAUIIMOHED.

Jlemoncmpayuu



V3meHeHne BHYTpPEHHEH HSHEPruy Tela MPH COBEPIICHUU PAOOTHI: BBIIET
npoOku u3 OyTBUIKM TIOJA NEUCTBHEM CXKAaTOTO BO3/ayXa, HarpeBanue 3¢pupa B
JATYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

N3meHeHue BHYTpEeHHEH SHEpTUn (TeMIlepaTyphl) Teja Mpu Terionepeaaye.

OneIT N0 a1abaTHOMY paCUIMPEHUIO BO31yXa (OTBIT C BO3AYIITHBIM OTHUBOM).

Mopenu napoBoil TypOUHBI, JBUTATENSE BHYTPEHHETO CTOPaHusl, PEaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3mepeHnne yaenbHON TEMII0OEMKOCTH.

Tema 3. Acpecammnwie cocmoanusn eeujecmea. Pazoswvle nepexoonl

[TapooOpa3oBanue u KoHneHcanus. Vcnapenue u kumneHue. AOCONIOTHAS |
OTHOCHUTEJIbHASL BJIAXHOCTh BO3Ayxa. HacwlllleHHBIM map. YaenbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPbl KUIIEHUSI OT JaBJICHHUS.

TBépnoe Teno. Kpucramnmmueckue u amopdHbie Tena. AHU30TPONIHS CBONCTB
kpuctamioB. JKuakue kpuctamibl. CoBpeMeHHblE MaTepuanbl. [lnaBnenue wu
KpUCTaJUTM3aIus. Y IeJapHasl TerioTa miasienus. Cyonumanus.

VYpaBHeHUE TEMIOBOTO OajiaHca.

TexHuyecknue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATOPUMETP, TEXHOJIOTUU MOJTYyUYEHHUSI COBPEMEHHBIX MaTEpUaJOB, B
TOM YHCJIE HAaHOMATEepUaJIOB, U HAHOTEXHOJIOTUHU.

Jlemoncmpayuu

CBoiICTBa HACBHIILIEHHBIX TAPOB.

Kunenuve npv MoHWKEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIAXKHOCTH.

HaOnronenue HarpeBaHus U IJIABJICHUS! KPUCTALTMYECKOTO BEIlIECTBRA.

JleMoHcTpalusi KpuCTasioB.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekrpoauHamMuka
Tema 1. Inekmpocmamuka
DnekTpu3anus Tea. DIEKTpUIecKuid 3aps. /[Ba Buaa 3MeKTpUUECKUX 3apsIIOB.
[IpoBOIHUKM,  UAJIEKTPUKK W TOJIYNPOBOAHUKH. 3aKOH  COXPAHEHUSA
AIEKTPUYECKOTO 3apsa.
B3aumoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHblil 3IeKTpUUYECKUIl 3apsi.
Onektpuueckoe rmojie. Hanpsok€HHOCTh  3nekTpuueckoro mojs.  [IpuHiun

CYHEPIO3ULUN BJIEKTPUUYECKUX NOJIeH. JIMHMM HanpsKEHHOCTH AJIEKTPUYECKOTO
OJISL.



PaGota cun anekrpocraTudeckoro mojs. [lorennuan. Pa3HoCTs MOTEHIIUATIOR.
[IpOBOIHUKM W AUANEKTPUKH B 3JIEKTPOCTATUYECKOM IoJie. JluanmekTpuueckas
MIPOHULIAEMOCTb.

DnekTpoéMKocTh. KoHaeHcatop. DIeKTPOEMKOCTh IIJIOCKOTO KOHAEHCATOpa.
DHeprus 3apsSKEHHOTO KOHIEHCATOpA.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: JJIEKTPOCKOI,
AIIEKTPOMETP, DJICKTPOCTaTHUYECKas 3alluTa, 3a3eMIIEHHE DJIEKTPONpHOOpOB,
KOH/JICHCATOp, KONMMPOBAJIbHBIN anmnapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

YCTpONCTBO U IPUHIIUII ICUCTBUS JIEKTPOMETPA.

B3auMopencTBre HaIEKTPU30BAHHBIX TEIL.

DIEKTPUYECKOE T0JIE 3aPSKEHHBIX TEl.

IIpOBOIHUKH B 3JEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTuuecKas 3aiuTa.

JIMPNEKTPUKY B 3JIEKTPOCTATUYECKOM IOJIE.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTopa OT IUIOIIAIH
IJTACTUH, PACCTOSAHUS MEXIY HUMH U JUAJIEKTPUYECKON TPOHULIAEMOCTH.

DHeprus 3apsSKEHHOT0 KOHIEHCATOpA.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3mepeHne 2eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannbsiii 3nekmpuueckuii mox. Toxu 6 paziuunvix cpeoax

DONEeKTPUYECKUA TOK. YCIOBHUS CYIIECTBOBAHUS DSJIEKTPHUYECKOIO TOKA.
Ncrounuku Toka. Cuia toka. [locTosiHHBIN TOK.

Hanpsbxkenue. 3akoH OMa 7151 y4acTKa LETH.

DJIEKTPUYECKOE CONPOTUBIICHHE. YIEIBbHOE CONPOTHBIIEHUE BELIECTBA.
[TocnenoBaTenpHOE, NapalIEIbHOE, CMEIIAHHOE COEIMHEHUE TIPOBOIHUKOB.

PaGora oanektpuueckoro Toka. 3akoH JDkoyns—Jlennma. MomHOCT
AIEKTPUYECKOTO TOKA.

DJIEKTPOJBUKYIAsl CHJia U BHYTPEHHEE COMPOTUBIICHUE HCTOYHMKA TOKA.
3akoH Oma 11 OHOM (3aMKHYTOM) 3JieKTpuyeckoi tenu. KopoTtkoe 3aMbIkaHue.

DJIEKTpOHHAasT  MOPOBOAMMOCTH  TBEPABIX  METAJIOB.  3aBHUCHUMOCTH
CONPOTUBJIEHUSI METAIJIOB OT TeMIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DneKTpuYecKnid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpoBOIHUKH. CobOcTBeHHas 151 MpUMECHAas MPOBOJIUMOCTb
noynpoBoHUKOB. CBoiicTBa p—N-niepexoaa. [lomynpoBoJHUKOBBIE TPHUOOPHI.

DONeKTpUYeCcKuidi TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DNEeKTpOoIUTHYECKas: AUCCOIMALUS. DIEKTPOIH3.

DJIeKTpUUEeCKUM TOK B Ta3zax. CaMOCTOATENbHBIH M HECAaMOCTOSATEIbHBIN
pa3psa. Momuus. [Inazma.



TexHuyeckue yCTPOMCTBA M IPAKTUYECKOE NIPUMEHEHME: aMIepMeETp,
BOJIbTMETP, PEOCTaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBaTeiIbHbIC MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIA AUO/,
TEPMUCTOPHI U POTOPE3UCTOPHI, MOTYTIPOBOAHUKOBBIN IHO/, ralbBaHUKA.

Jlemoncmpayuu

W3mepeHrie CUiTbl TOKA U HAMIPSKEHUS.

3aBUCUMOCTh COIPOTHUBIICHHUS] LUJIUHAPUYECKUX NPOBOJHUKOB OT JJIMHBI,
IO TIONIEPEYHOr0 CEUCHUS U MaTepuaa.

CwMelaHHOE COeIMHEHNE TPOBOTHUKOB.

[Ipsimoe wu3MepeHUe dIEKTpoABMXKYIIeH cuibl. KopoTkoe 3aMblkaHHe
raJlbBAaHUYECKOTO JIEMEHTA U OLEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTb COMPOTUBJIEHUS METAJIIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTE RJIEKTPOIUTOB.

HckpoBoil paspsii ¥ IPOBOJIMMOCTE BO3yXa.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

N3yyeHue cMenaHHOro COeIMHEHUS PE3UCTOPOB.

M3MmepeHne 3JIEKTPOABUKYILIEH CHIIbI UCTOYHHMKA TOKA M €r0 BHYTPEHHETO
COIPOTHUBJICHUS.

HaGmronenue anextpoiusa.

Me:xnpeaMeTHble CBS3H

Nzyuenue xypca ¢pusuku 0a3oBoro ypoBHsa B 10 kjacce ocyIIecTBISIETCS ¢
Y4ETOM COAEPIKATEIBHBIX MEKIIPEAMETHBIX CBSI3€d C KypcaMH MaTEMaTHKH,
OMONOTHH, XUMHUH, TeoTpaduu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHbIE C W3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUA: SIBIEHWE, HAay4HbId (akT, runore3a, (pu3amyeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOAEHHE, IKCIIEPUMEHT, MOJICIIUPOBAHKE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelieHue CHUCTEMBl ypaBHEHUM, JuHEWHas QyHKIMS,
napabona, runep0oiia, UX rpaMKu U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKIIMU Ha OCH KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

Buonocus: mexanndyeckoe ABMXKEHUE B XKUBOW mpupojae, auddysusi, ocMoc,
TEII000OMEH KUBBIX OPraHU3MOB (BUIbI TEILJIONEpENayH, TEIJIOBOE PAaBHOBECHE),
AIIEKTPUUECKUE SIBJICHUS B dKUBOM MPUPOJIE.

Xumus: TACKPETHOE CTPOEHHUE BEILIECTBA, CTPOCHHE AaTOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJIIPHAsI MAcca, TEIIOBbIE CBOMCTBA TBEPABIX T, )KUJKOCTEH U ra3oB,
JIIEKTPUYECKUE  CBOWCTBA  METAJUIOB,  JJIEKTPOJMTHYECKAass  JUCCOLMALu,
raJibBaHUKa.

l'eoepaghus: BNaxxHOCTH BO3/1yXa, BETPhI, 0apoMeTp, TEPMOMETD.



Texnonocus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpPEHMS B TEXHUKE, MOJAIIWITHUKHA, HWCIIOJIb30BAaHUE 3aKOHA COXPAHECHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JAPYTHE), JBHUraTeilb BHYTPEHHETO
CrOpaHus, napoBas TypOHHa, ObITOBOW XOJOJUIBHUK, KOHIUIIMOHEP, TEXHOJIOTUN
IIOJIy4CHUS] COBPEMEHHBIX MAaTepUaloB, B TOM YHCIEC HAHOMATEpPUAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONPUOOpPOB,
KCEPOKC, CTPYWHBIN IIPUHTED, JJIEKTPOHArPEBATEIIbHBIC puOOpHI,
3JIEKTPOOCBETUTENBHBIE IPUOOPHI, TAJIbBAHUKA.

11 KIIACC

Paznen 4. JaekTpoauHaMuKa

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

[TocTosiHHBIE MarHUTHL. B3anMoieiicTBHE TOCTOSTHHBIX MAarHUTOB. MarHUTHOE
nosie. Bektop MaruuTHOM MHAYKUWHA. [[pHHIMI Cynepro3nny MarHUTHBIX MOJIEH.
Jluauu MarHuTHOM wuWHAYKIMU. KapThHa JUHUNA MAarHUTHOW HHAYKIMH TIOJIS
MOCTOSIHHBIX MAarHUTOB.

MarnutHoe T0Ji€ MPOBOJHMKA C TOKOM. KapTuHa JHHUN WHIYKIAH
MAarHUTHOTO TOJIS JJIMHHOTO MPSIMOTO MPOBOAHMKA U 3aMKHYTOTO KOJBILIEBOTO
MPOBOJAHUKA, KaTyIIKH ¢ TOKOM. OnbIT JpcTena. BzanmoaeicTBue npoBOJHUKOB €
TOKOM.

Cuiia Amnepa, €€ MOAyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MOayJib U HampaBiieHUE. [[BH>KEHUE 3apsHKEHHOW YaCTULIBI
B OJIHOPOJIHOM MarHuTHOM mose. Pabota cuibl Jlopenia.

SIBneHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BeKkTOpa MarHUTHOU
MHAYKIAK. OJIEKTPOABIKYIIAs CHja HWHAYKIUM. 3aKOH AJIEKTPOMAarHUTHOM
nHaykuuu dapanes.

BuxpeBoe nsnexkrpuyeckoe moje. DICKTPOABWKYIIAs CHJIA WHAYKUAW B
MIPOBOJIHUKE, IBUAKYIIEMCS TTOCTYIATENBHO B OJJHOPOJHOM MAarHUTHOM MOJIE.

[IpaBuno Jlenua.

NHOyKTUBHOCTh.  SIBIEHHE CaMOMHAYKUHUH. OJEKTPOABUKYIIAs CHIIA
CaMOUHTYKIIUH.

DHEprusi MAarHUTHOTO TOJIS1 KATYIIKU C TOKOM.

DIEeKTPOMAarHUTHOE TOJIE.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: TOCTOSHHbBIC
MarHuThl, BJEKTPOMArHUTHI, 3JIEKTPOABUTATENb, YCKOPUTEIU SJIEMEHTapHBIX
YaCTHIl, MHIYKIIMOHHAS TIE€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO MyYKa MarHUTHBIM IOJIEM.



JIvHUM MHIYKIMA MAarHUTHOTO TTOJISL.

B3anmonencTBue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Ammnepa.

JewnctBue cuibl JIopeHIia Ha MOHBI SJIEKTPOJIUTA.

SIByieHUE PIIEKTPOMArHUTHON UHYKIUH.

[IpaBuiio Jlenna.

3aBUCUMOCTD 3JIEKTPOJBUKYIIEH CHIJIbI MHIYKIHU OT CKOPOCTH WU3MEHEHUS
MarHuTHOTO ITOTOKA.

SIBiieHrE CAaMOMHTYKIIMH.

Yuenuuecxuii sxcnepumenm, i1abopamoptvle pabomol

N3ydyeHne MarHuTHOTO MOJIsI KATYIIKH C TOKOM.

HccnenoBanne AeCTBUA NOCTOSSHHOTO MAarHUTa HA PAMKY C TOKOM.

HccnenoBanue ABICHUSA 3JICKTPOMAarHUTHOW UHTYKIIUH.

Paszgea S. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKMpOMAZHUNMHbIE KONEDAHUA

KonebGarenbnas  cucrema.  CBOOOAHBIE  MEXaHUYECKHE  KOJEOAHUS.
["apmonunyeckue konebanus. [lepuon, wacrora, amrumryga u ($aza KoyieOaHUU.
[Ipy>XMHHBIN MasTHUK. MareMaTH4eCKU MasTHUK. Y PaBHEHHE TapMOHUYECKHX
kosebanuil. [IpeBparienue sHepruu Npyu rapMOHUYECKUX KOIEOAHUSIX.

Konebatenbubiii KOHTYp. CBOOOJAHBIE 3IIEKTPOMAarHUTHBIE KOJIEOAHUS B
UJICATHbHOM KOJICOATEIbHOM KOHTYpE. AHAJIOTHS MEXIy MEXaHUYECKUMHU U
AJIEKTPOMArHUTHBIMU KoJieOaHusimu. @Dopmyna Tomcona. 3akoH coXpaHEHUs
HHEPrUM B UJ€ATBHOM KOJIEOATEIHbHOM KOHTYDE.

[IpencraBienre o 3aTyXaroUUx KojeOaHusX. BeIHYK/IeHHbIE MEXAaHUYECKUE
kosie0anus. Pezonanc. BoiHykA€HHbBIE 3JIEKTPOMAarHUTHBIE KOJICOaHMUSL.

[lepemennbiii TOK. CHHYCOMAAIbHBIM NEPEMEHHbIA TOK. MOIIHOCTh
IIEPEMEHHOIO TOKAa. AMIUIMTYIHOE€ W JCHCTBYIOLIEE 3HAYEHUE CHUJIBI TOKA W
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedICHUE IIEKTPUUSCKOM
DHEPrur. DKOJIOTMYECKUE PUCKHU MPU MPOU3BOACTBE 3JIEKTpodHepruu. KymnbTypa
UCIIOJIb30BaHUs DJIEKTPOIHEPTIUH B IIOBCEIHEBHOM KU3HMU.

TexHuueckue yCTpOMCTBA U NPAKTUYECKOE IPUMEHEHHE: DIICKTPUUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TMHUU AJIEKTpONEpeaay.

Jlemoncmpayuu

HccnenoBanre mapaMeTpoB KojaeOaTeNbHON CUCTEMBI (NIPY>KUHHBIA WM
MaTeMaTUYECKUI MasTHHK).

HaOmronenue 3aryxaromumx KojieOaHui.

HccnenoBanrie CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

Hab6mronenne pe3oHanca.



CBOOOHBIE AIIEKTPOMATrHUTHBIE KOJIEOaHUSI.

OcuuinorpaMmbl (3aBUCHUMOCTH CUJIBI TOKA U HAMPSKEHUSI OT BPEMEHU) ISt
AJIEKTPOMArHUTHBIX KOJICOAHU.

Pe3onanc mnpu mocienoBaTeIbHOM COCIUHEHMHM PE3UCTOpa, KaTyIIKU
MHIYKTUBHOCTH M KOHJIEHCATOPA.

Monenb TMHUY 3JIEKTPONEPEIayu.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

HccnenoBanre 3aBUCUMOCTH TEpUOJa MajbIX KoJieOaHUI Ipy3a Ha HUTH OT
JUTMHBI HUTU U MacChl Ipy3a.

HccnenoBanue nepeMeHHOTO TOKA B LIETIH U3 MOCJIEI0BATEILHO COSAMHEHHBIX
KOHJIEHCATOpa, KaTyIIK! U PE3UCTOPA.

Tema 2. Mexanuueckue u In1eKmpoMaZHUMHbLE 6OIHbL

Mexannueckue BOJHBI, ycioBUsl pacnpoctpanenus. llepuon. CkopocTb
pacrpocTpaHeHuss W JyMHA BoJIHBL. [lomepeuHble W MOpPOJOJIBHBIE BOJHBI.
HNuTtepdepenius u nuPppakuuss MEXaHU4ECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKoCTh 3Byka. BeicoTa ToHa. TeMOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuenrtanus BekropoB E, B, V B snexkrpomarautHoi BoiHe. CBOMCTBa
AJIEKTPOMATrHUTHBIX BOJIH: OTPa)KEHUE, MPEJIOMIICHUE, MOJspu3aus, AUPPaKIus,
uHTeppepeHus. CKopocTb 3JEKTPOMArHUTHBIX BOJIH.

[lIxana >7eKTPOMarHUTHBIX BOJIH. [IprMeHeHue 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHHUKE U OBITY.

[TpuHIIUTIBI paOCBSI3U U TeIeBUACHUS. Pagnonokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOLIEH CPeJIbl.

TexHuyeckue yCTpPOMCTBa M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBasi AUMArHOCTHMKA B TEXHHKE W MEIUIIMHE, pajap,
paauonpuéMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-nieys.

Jlemoncmpayuu

OOpa3zoBaHue U pacpOCTPaHEHUE MTONIEPEUHBIX U MPOJO0IbHBIX BOJIH.

Koneobuomieecs Teno Kak HCTOYHHK 3BYKa.

HabGnrogenue orpaxeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mronenue uatepdepennnu u audpakiini MEXaHUIECKUX BOJIH.

3BYKOBOI1 pE30HAHC.

HabGntogenue cBsI3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOM KOJeOaHUM.

HccnenoBanrie CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAXKEHUE, TPETIOMIICHHE,
noJisipu3arys, TuQpaxius, THTEpPEpeHITHsL.

Tema 3. Onmuka



['eomerpuueckas onrtuka. lIpsmoimHENHOE pacHpoOCTpaHEHUE CBETa B
OJHOPOJIHOM cpene. JIyu cBeTa. ToUeUHBI HCTOUHUK CBETA.

OtpakeHne cBera. 3aKOHbI OTpakeHus1 cBeTa. [locTpoeHne n3o0pakeHui B
IIJIOCKOM 3€pKaJe.

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

Hucnepcus ceera. CinoxHbIi coctaB Oesoro cBeta. LIBer.

Cobuparomniyie 1 paccerBaroliye TuH3bl. ToHKas TuH3a. DOKyCcHOE paccTosiHUE
U onTHYecKas cuia TOHKOM JuH3bl. [locTpoeHne n3o0paxkeHuil B cOOUparouX U
pacceuBaromux JuH3ax. PopMyra TOHKOU JIMH3BL. Y BETMYEHHE, 1aBAEMOE JTUH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONTUKH.

BonnoBass ontuka. Wutepdepenmuss cBera. KorepeHTHblEe HCTOYHUKH.
YcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpEHIIMOHHON
KapTUHE OT JIBYX CUH(]a3HBIX KOT€PEHTHBIX UCTOYHUKOB.

Hudpaxuus cBera. JudpakiuoHnHas pemeérka. YcloBue HaOI0aeHUs
IJIaBHBIX ~ MAaKCUMyMOB TIpM  TAJEHUM MOHOXPOMATHYECKOr0 CBETa Ha
TU(GPAKIIMOHHYIO PEIIETKY.

[Tonsipuzanus ceera.

TexHuyeckue yCTpPOWCTBA M IIPAKTHYECKOE IPUMEHEHWE: OYKH, JyIa,
¢doToamnmapaT, NPOEKIMOHHBIA amnmapar, MHKPOCKOIN, TEJIECKOI, BOJOKOHHAs
OITHKA, TU(PPAKIIMOHHAS PEIIETKA, TTOJIPOUI.

Jlemoncmpayuu

[IpssMONMHEHOE pacpOCTpPAaHEHUE, OTPAKEHHE M IPEJIOMIICHUE CBETA.
OnTuyeckre mpruodOpBHI.

[TonHoe BHyTpeHHEe oTpakeHre. Mojellb CBETOBOIA.

HccnenoBanne CBOMCTB H300paKEHUH B JIMH3AX.

Mopenu MUKpocKorma, TeJIeCKomna.

HaGmronenune natepdepeHnu crera.

HaOmronenue audpakiuu cBera.

HaGnronenue nucnepcuu cBera.

[TonyuyeHne ciekTpa ¢ MOMOUIBIO MPU3MBI.

[Tomy4yenue cnexTpa ¢ mMOMOIIBIO TUGPAKIIUOHHON PEIIETKY.

HabGnronenue nonsipuzanuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonvl

N3mepenue nokazaress npesioMIICHUs CTEKJIa.

HccnenoBanne CBOMCTB H300paKEHUH B JIMH3AX.

HabOmronenne nucnepcuu cBera.

Pa3zgen 6. OcHOBBI CIeIUAIBLHOM TEOPUU OTHOCUTEIbHOCTH



' paHuIBI IPUMEHNMOCTH KJIACCHYECKOM MeXaHuKU. [locTynaTel ciennanbHON
TEOPUU OTHOCHUTEJIBHOCTH: WHBAPUAHTHOCTH MOAYJII CKOPOCTH CBETA B BAKYYME,
MPUHIIUAN OTHOCUTEIBLHOCTU DUHINTEHHA.

OTHOCUTENLHOCTh OJTHOBPEMEHHOCTH. 3aMeIJICHHE BPEMEHHU U COKpaIlleHHe
JUTHHEL.

OHeprus 1 UMIYJIbC PEIATUBUCTCKON YaCTULIBI.

CBs13b Macchl ¢ PHEPruel U UMITYJIbCOM PEINSTUBUCTCKONW YACTHUIIBI. DHEPIUs
IIOKOS.

Paznea 7. KBanToBasi pusuka
Tema 1. dnemenmol KBAHMOBOU ONMUKU
®otonsl. opmyna [1nanka cBsizu 3Hepruu (HOTOHA C €r0 YACTOTOM. DHEPTHs
U UMITyJbC (POTOHA.
OTtkpoiThe 1 ucciaegopanue porodPpdexra. OnbiTel A. I'. CtoneroBa. 3akoHbI

doToapdexra. YpaBuenue OiHmTeiiHa 11 poTodpdekra. «KpacHas rpaHuna»
dboTorddexra.

Hasnenne cBera. OnbiThl [1. H. JIeGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHHUYecKue YCTPOICTBA U MPAKTHYECKOE IMPUMEHEHHE: (POTOIIEMEHT,
(dboToaTYMK, COJIHEUHAsl OaTapest, CBETOAUO/I.

Jlemoncmpayuu

®oTo3(deKT Ha YCTAaHOBKE ¢ IIMHKOBOMU IJIACTHHOM.

HccnenoBanue 3akoHOB BHeEIHETO (poTodddekTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO o -HacTHIL.
[Inanerapnas mozpens aroma. [loctynatel bopa. M3nmyueHne u moriiomeHue
(GOTOHOB MpU Mepexoje aToMa C OAHOIO YPOBHSI 3HEPIHMM Ha Jpyroil. Bunel
cneKTpoB. CIIEKTp YPOBHEW dHEPTUU aTOMa BOJIOPOIA.

BonnoBsie cBoiicTBa yactul. Bosubl e bpoiiss. KopnyckyisipHO-BOTHOBOM
JyaJIn3M.

CroHTaHHOE U BBIHYKICHHOE U3ITyUYCHHE.

TexHudeckue yCTpPOMCTBA M IPAKTUYECKOE NPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mopnens onbita Pesepdopna.

Omnpenenenue AJIMHBI BOJIHBI J1a3epa.

HabGnronenue iMHeHyaThIX CIIEKTPOB U3ITyUYEHHUS.

Jlazep.



Yuenuueckuii sakcnepumenm, nabopamopmuvie pabomul

HaOnroienue IMHEN4aToro cnekTpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTBI, JTOKA3bIBAIOIIUE CIIOXKHOCTh CTpOeHUs sAnpa. OTKpbITHE
paanoaktuBHOCTH. OnbITH Pe3epdop/a 1o onpeneaeHnto coctaBa paJuoakTUBHOTO
m3nydenns.  CBoiictBa  ambda-, Oera-, ramMMma-usnydeHus.  BiusHue
PaIUOAKTUBHOCTH HA )KUBBIE OPTraHU3MBbI.

OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHas monens siapa [eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncino sapa. M30Torsl.

Anbda-pacnag. ODJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. ['amma-
U3ITydeHHe. 3aKOH PaIMOAKTUBHOIO paclaja.

OHeprus CBsA3M HYKJIOHOB B sifipe. SAaepubie cumbl. JlegekT Macchl sapa.

S nepHble peakuuu. Jlenenue u CUHTES sIEp.

SAnepuwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl W TEPCHEKTHUBBI
AJIEPHON DHEPTETUKH. DKOJOTHYECKUE ACTIEKThI IACPHON SJHEPTETUKH.

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTonbl HAOMIOIEHHS U PETUCTPALIUN 3JIEMEHTAPHBIX YaCTHULL.

®dyHIaMeHTalbHbIe B3aUMOJIeHCTBUA. EAMHCTBO Pu3nyueckoi KapTUHBI MUPA.

TexHn4ecKkue yCTpOMCTBA U MPAKTUUECKOE MPUMEHEHUE: JO3UMETP, KaMepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

Cu€TUrK MOHU3HUPYIOLIUX YaCTHIL.

Yuenuueckuii skcnepumenm, nabopamopmusvie pabomul

HccnenoBanre TpeKoB 4acTHIL (10 TOTOBBIM (GoTOrpadusim).

Pa3znen 8. JjieMeHTHI ACTPOHOMHUM U aCTPOPU3MKH

DOtanbl pa3BUTHUS acTpoHOMUU. [IpukiiagHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMHH.

Bun 3BénHoro nHeba. Co3Be3ausi, sipKkue 3BE3[bI, IUIAHETHI, UX BHINMOE
JIBHOKCHHE.

ConHeyHas cucTeMma.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprun ConiHIA W 3BE3.
3BE3bI, UX OCHOBHBIC XAapAKTEPUCTUKHU. J(MarpaMma «CHEKTPaJIbHBIM KJIacc —
CBETUMOCTB». 3BE3JBI TJIABHOM IOCICIOBATEILHOCTH. 3aBHCHMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM IMOCJIEAOBATEIIBHOCTU. BHyTpeHHEe CTpoeHue
3BE37. COBpEeMEHHbIC MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonuu CojHa U
3BE311. DTaIbl )KU3HU 3BE3I.

Mineunsiii [Iyte — nama I'amaktuka. [lonoxenune u aBwxkeHue CoyHIA B
INanaktuke. Tunel raaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B sApax
rajJlaKTHK.



Bcenennas. Pacmmupenne Beenennoit. 3akon Xa006ma. Pazberanue ramakTuk.
Teopus bonpmoro B3peiBa. PenukToBoe n3inydeHue.

Macmirabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HaOnroienusi HEeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMIIBIOTEPHBIX
MIPWIOKEHUHN U ONPEIeTICHUS TTOJIOXKEHUS HEOSCHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311sa CeBEpPHOro MOJyIIapys U SIPKUE 3BE3BI.

HaoGmonenus B Teneckon Jlynsl, mianet, Mieunoro Ilytu.

O6o01maromee NMOBTOPEHUE

Ponp ¢u3uku ©uw acTpoHOMHM B OSKOHOMHYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHUECKOM cpepax AesITeNbHOCTH YeTIOBEKa, POJIb U MECTO (PU3UKH U
aACTPOHOMHU B COBPEMEHHOW HAYyYHOUM KapTHHE MHpPA, pOJib (U3UUECKON TEOPUU B
dbopMHpoBaHUU MPECTABICHUN O (PU3NYECKON KapTUHE MHUPaA, MECTO (PU3NUYECKOM
KapTUHBI MHpa B OOIIEM psJly COBPEMEHHBIX  €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MexnpeaMeTHble CBSI3H

N3yuyenue kypca ¢uszuku 0a30Boro ypoBHA B 11 kiacce oCymiecTBISIETCS C
Y4ETOM COAEPIKATENBHBIX MEXKIPEAMETHBIX CBSI3€M C KypcaMH MaTeMaTHKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C W3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, rumoresa, (pu3amyeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOJICHUE, IKCIIEPUMEHT, MOJICTUPOBAHUE, MOJIC]b, U3MEPECHHE.

Mamemamuxa: peuwieHHWE CHUCTEMBI YPaBHEHUH, TPUTOHOMETPUUYECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAaHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJECTBO, BEKTOPbl M MX MPOEKIWH HA OCU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMH, TPU3HAKU TMOAO0O0US TPEyrOJIbHUKOB,
oTpeJiesIeHHE TUIONIAIN TIIOCKUX PUTYyp 1 00bhEMa Tell.

buonoecusa: »nektpuueckue SBICHUS B JKMBOW MpUpPOAE, KoyieOaTelabHbIE
JIBUKEHHS B )KUBOW MPUPOJE, ONTUUYECKUE SIBIICHUSI B KUBOM MPUPOAE, NCUCTBUEC
pajualii Ha )KUBbIE OPTraHU3MBI.

Xumusi: CTpOEHHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKast CTPYKTypa TBEPIbIX
TeJI, MEXaHW3Mbl 00pa30BaHUS KPUCTALTNICCKON PEETKN, CIEKTPATIbHBIN aHAJHN3.

l'eocpagpua: wmarHuTHbBIE TIONIOCA 3€MJIM, 3aJ€KW MArHUTHBIX Py,
dhoTochEMKa 3eMHOM MMOBEPXHOCTHU, MPEJCKaA3aHUE 3eMIICTPSCCHUIA.

Texnonocua: NWHUAM DIEKTPONEpEAady, TEHEPATOpP MEPEMEHHOTO TOKa,
AIEKTPOABUTATENb, WHAYKIMOHHASA I€4Yb, paaap, PaJAUONPUEMHUK, TEIEBU30D,
anTeHHa, tenedoH, CBY-meub, MpOEKIIMOHHBIM ammapar, BOJOKOHHAs OIITHKA,
coJIHEUHas barapes.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yuebOHOro mnpenmera «@Pu3nMka» Ha YPOBHE CpPEIHEro OOIero
oOpa3oBanus (0a30BbI YPOBEHB) JOJKHO OOCCTICUUTH JOCTIKCHUE CIICTYIONINX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTATOB.

JINMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHS yaeOHOTO TpenMeTa «Du3uka» TOKHBI
OTpakaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYaroOIuXcCsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTHUBHBIX BHYTPEHHUX  YOEXKIEHUH, COOTBETCTBYIOIIMX
TPaJUIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IIeCTBa, PaCHIUPEHHE >KHU3HEHHOTO
ONBITA U OMbBITA JIEITEILHOCTH B MPOILIECCE Peaau3alii OCHOBHBIX HAIPaBJICHUH
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKOMN MO3UIIMKA 00YUYaIOIIEeTrocs Kak akKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBA;

NPUHATHE  TPAJULHUOHHBIX  OOIIEYETOBEYECKUX T'YMAaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LIECHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYKO JIESTEIIBHOCTh B MHTEpECaX I'Pa)KJaHCKOIO
oOIIIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHON OpraHU3aIuy;

YMEHUE B3aMMOJEHCTBOBATH C COUAIIBHBIMA HHCTUTYTAMHU B COOTBETCTBUH C
uxX (YHKIUSMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOMU JIESITETbHOCTH;

2) NaTPHOTHYECKOTO BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTh POCCUHCKOM IpaskTaHCKOU UASHTUYHOCTH, TATPUOTH3MA,

LIECHHOCTHOE OTHOIIEHUE K TOCYJApCTBEHHBIM CHUMBOJIAM, JOCTHUKCHUSIM
POCCHMCKMX YUEHBIX B 00J1aCTU (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCITIMTAHUS:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAIlMI0 U TMPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJIE B
JESTEIIbHOCTU YYEHOTO;

OCO3HaHME JIMYHOTO BKJIAJ[a B TOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

4) 3CTETHYECKOT0 BOCIIMTAHMA:

ACTETUYECKOE OTHOIIEHWE K MUPY, BKJIFOUYAs SCTETUKY HAyYHOTO TBOPYECTBA,
NpUCYIIEro (PU3NYEeCKoi HayKe;

5) TpyA0BOT0 BOCIIUTAHUSI:



UHTEpEC K pa3lnyHbIM cdepaM MpodhecCHOHATbHON IEATENIbHOCTH, B TOM
YHClIe CBA3aHHBIM C (PU3UKOM M TEXHUKOW, yMEHHUE COBEPIIATh OCO3HAHHBINA BHIOOD
Oynymei mpodecCuu 1 peaTn30BhIBaTh COOCTBEHHBIC JKU3HEHHBIC TIJIAHBI,

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

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

c(OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIbTYpbl, OCO3HAHHE TJIOOAIBHOTO
XapaKTepa SKOJOTUYECKUX MPoOIIieM;

IJJAHUPOBAHUE U OCYLIECTBICHUE ACHCTBUI B OKPYKAIOILIEH Cpelle Ha OCHOBE
3HAHUS LEeJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

pacIIMpEHUE OIbITAa JEATEIbHOCTH SKOJIOTMYECKOM HANpaBJICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (PHU3UKeE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

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

OCO3HAHME ULEHHOCTHM HAy4YHOW JESTEIbHOCTH, TOTOBHOCTH B IpOIECCE
U3y4YeHUs! (PU3BHKHU OCYIIECTBISITh MPOEKTHYIO U UCCIEI0BATENbCKYIO €SI TEIbHOCTD
VHIUBUYAJIHO U B TPYyIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJbHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckune geiicTBUs:
CaMOCTOSITEIbHO  (OpMyJIHpOBaTh W aKTyaJIU3UpOBaTh  MPoOJEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh LENH JIEeATEIIbHOCTH, 3aJaBaTh MapaMeTPbl U KPUTEPHUH HX
JIOCTUKEHUS,
BBISBJISITh  3aKOHOMEPHOCTM M MPOTUBOPEUYMST B  paccMaTpUBaeMbIX
bu3NYeCcKuX SIBICHUSIX;
pa3pabaThiBaTh IJIaH PEIICHHs MPOOJEMBbI C YYETOM aHAIM3a WMEIOIIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCUTh KOPPEKTHUBBI B JICSITEILHOCTD, OIIEHUBATh COOTBETCTBUE PE3YyJIbTATOB
1[EJISIM, OLIEHUBATh PUCKH TIOCJICICTBUMN JEATEIbHOCTH,
KOOPJIMHUPOBATH M BBITIOIHATH pa0OTy B YCIOBUAX PEAIbHOTO, BUPTYAIbLHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH KU3HEHHBIX MPOOJIEM.
Ba3oBrbIe ucciaenoBarejbCKHe 1eHCTBUA.
BJIQJIETh HAYYHOW TEPMUHOJOTHEH, KIIFOYEBBIMU TOHSATUSIMU M METOJaMHU
buznueckoil HayKu;



BJIa/IETh HaBBIKAMHU Y4eOHO-MCCIEA0BATEIbCKON U MPOSKTHON AESITENbHOCTU
B 005acTH (PU3UKU, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOATEIHLHOMY TMOUCKY
METOJIOB peUIeHHs 3ahad (U3MUECKOTO COJEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/IOB [TO3HAHUS,;

BIAJCTh BHUJAMH JESATEIBHOCTH IO IMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPEeTalliY, MPeoO0pa3oBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4eOHBIX
CUTYalLUsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (DU3HUKY;

BBISIBJISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUNOTE3Y €€ pelleHUs, HAaXOAUTh apryMEHTHI JJIsI J0Ka3aTeIbCTBAa CBOUX
YTBEPKJICHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPUU PEILICHHUS;

aHAIM3UpPOBaTh TMOJYYCHHbIE B XOJE pEUICHHWS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTb M (HOPMYJIHpPOBaTh COOCTBEHHBIE 3aJaud B 0Opa30BaTEIbHOU
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTHh 3HaHUSA 1O (HU3MKEe B MPAKTHYECKYI0 001acTh
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HBIX YUEOHBIX NIPEIMETOB;

BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE TIOAXO/bI M PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHS.

Pabora c nndopmanueii:

BJIa/IETh HaBbIKAMH MOJIy4€HUs MHPOpMAIUU (PU3UUECKOrO COJEpKaHUs U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIISTh IOUCK, AaHAJuU3,
CHUCTEMAaTH3alMI0 ¥ HWHTEPIPETani0 WHPOPMAIMU PAa3IMYHBIX BHIOB U (Popm
MIPEICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OpMALIHH;

UCIIONIb30BaTh  CpeAcTBa  MH(POPMALMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJOTHA B PEIICHNH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPTraHU3allMOHHBIX
3a/1a4 ¢ cOOJII0IeHEeM TpeOOBaHUM SPrOHOMUKH, TEXHUKH O€30MTaCHOCTH, TUTUEHBI,
pecypcocOepexeHus, MPaBOBbIX W OITHYECKHUX HOPM, HOPM HH(OPMAIMOHHON
0e30IacHOCTH;

CO3/1aBaTh TEKCThl (DPU3MUECKOTO COAEpX aHUs B pas3IMuHbIX (opMaTax ¢
yu€TOM Ha3zHaYeHHsI MHPOPMAIIUHU U LIETICBOW ayJUTOPHH, BRIOUPAs ONITUMATBHYIO
dbopMy mpeAcTaBIeHUS 1 BU3yaTu3alliy.

KoMMyHMKAaTHBHBbIE YHHBeEpPCAJIbHbIE YUeOHbIe 1eHCTBUS:
OCYIICCTBJIATH OOIIEHNE HA YPOKaxX (PU3HKH U BO BHEYPOUHOU JCATEITHHOCTH;
pacro3HaBaTh NIPEANOCHUIKM  KOH(MDJIUKTHBIX CHUTyalldd W CMSATYaTh
KOH(JIUKTHI;



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

MOHUMATh M HCIOJIL30BaTh MPEUMYIECTBA KOMAHIHONW M WHIWBHUIYaIbHOM
paboTHI;

BBIOMpaTh TEMATHKYy W METOJbI COBMECTHBIX ICHCTBHH C y4€TOM OOIIMX
WHTEPECOB M BO3MOKHOCTEH KaXKJOTO YieHA KOJUICKTHBRA,;

NpUHUMATh TEIA  COBMECTHOW  JEATEIHHOCTH, OpPraHW30BHIBATH U
KOOPJMHHUPOBATh JEHCTBUSA TO €€ IOCTHIKCHHIO: COCTAaBJIATh IUIAH JICHCTBUH,
pacipenensaTh poiu ¢ y4€TOM MHEHHH Yy4YacTHUKOB, OOCYXIaTh PE3yJIbTaThI
COBMECTHOH paboTHI;

OIICHHBATh KAYECTBO CBOETO BKJIA/1a M KAXKJIOTO yYaCTHUKA KOMAaH/IbI B OOIIIHIA
PE3YNBTAT MO Pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE IIPOEKTHI, OIICHMBATh HUJEU C TIO3UIUA HOBH3HBI,
OpUTHUHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYIICCTBJIATh TO3UTHBHOE CTPATETHYCCKOE IIOBEJACHUE B Pa3IUIHBIX
CUTYaIHsIX, IPOSIBJISITH TBOPUYECTBO M BOOOpaKeHNE, OBITh MHUITMATHBHBIM.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusauus:

CaMOCTOATENILHO OCYUIECTBJISATh MMO3HABATENbHYIO NIEATEIbHOCTh B 00JacTH
GU3MKK W aCTPOHOMHUHU, BBISBIATH MPOOJIEMBbI, CTaBUTh W (POPMYIUPOBATH
COOCTBEHHBIC 3aJ1aUH;

CaMOCTOSITETIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX UM KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKOM PabOThI C yUETOM UMEIOILIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

pacHIMpsTh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JIUYHBIX MPEITOYTCHHUI;

JenaTb OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEILIECHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBJICHUIO JPYAMIMH B 00JacTH
(bU3HUKH, TOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTENbHbIN U KYJIbTYPHBINA YPOBEHb.

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISAM;

BIAJCTh HABBIKAMH  TIO3HABATENBHON  pedIeKCMH KAk  OCO3HAHMS
COBEPIIAEMBIX JIEUCTBU M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBAHMUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallud, BEIOOpa BEPHOTO
pelIeHHS;



YMETh OIIEHWBATh PHUCKHM W CBOEBPEMEHHO MPUHUMATH PEIICHUS MO0 HUX
CHUKCHHUIO;

NpPUHUMATh MOTHBBI W apTyMEHTBHI APYTHX TIPU aHaIW3e pPe3yJbTaToOB
JeSTEIIbHOCTH;

NPUHUMATH CeOsI, MOHMMAsi CBOM HEJIOCTATKH M JOCTOMHCTBA,

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
JeSITEIbHOCTH;

pHU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIMIUOKH.

B mporiecce 1oCcTKeHUS THYHOCTHBIX PE3yJIBTaTOB OCBOSHUS IIPOTPAMMBI 10
dbuzuke IS YpOBHA cpenHero oOmiero oOpa3oBaHUA Yy  00Yy4aroIIMXCs
COBEpIICHCTBYETCS HYMOILIMOHAIIbHBIH UHTEIJICKT, Ipenoararonmn
c(OpPMUPOBAHHOCTD:

CaMOCO3HaHUS, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOLIMOHAIBHOE
COCTOSIHUE, BUJCTh HANPABIECHUS PA3BUTHUS COOCTBEHHOM AMOIIMOHAILHON Cephl,
OBITH YBEPEHHBIM B ce0€;

CaMOPETYJIUPOBAHMSI, BKIIOYAIOMIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIIOCOOHOCTh AaIanTUPOBAaThCA K
HMOIMOHAIILHBIM U3MEHEHUSIM U MIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY,

BHYTPEHHEW MOTHUBAIMH, BKIIOUYAIOIICH CTPEMJICHUE K JOCTIKEHUIO TEIH U
yCcrexy, ONTHMU3M, WHHUIIMATHBHOCTh, YMEHHE IEHCTBOBATH HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €ro TMpPH OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO U COIIEPEIKUBAHUIO;

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

HPEAMETHBIE PE3YJIbTATBI

K xoniy o6yuenus B 10 kiacce npeMeTHbIE Pe3yJIbTaThl HA 0230BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KAapTUHBI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTHH, B TPAKTUYECKOMN JESITECIbHOCTH JIFOJICH;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (UBMUECKUX MOJIEIICH:
MaTepuajibHas TOYKa, MHEepIUAJIbHAs CUCTEMa OTCU€Ta, aOCOIOTHO TBEPIOE TEIO,
WJICaJbHBIN a3, MOJEIN CTPOCHHUS Ta30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUYECKUH 3aps]l IPU pelieHur (PU3nIecKux 3ajaay;

pacno3HaBaTh (PU3NYECKUE SBJICHUS (TPOIECCHI) U OOBIACHITH UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KMHETUYECKOW TEOPUM CTPOCHUS BEUIECTBA U



ANEKTPOAMHAMUKHU: PABHOMEPHOE U PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE IBUKEHUE,
CBOOOJHOE TIAJICHUE TEJ, JBIKEHUE MO OKPYKXHOCTH, WHEPIUS, B3aUMOCHCTBIE
ten, nuddysus, OpOyHOBCKOE IBWIKEHHE, CTPOCHUE JKHIKOCTEH W TBEPABIX Tel,
U3MEeHeHHe o0bEMa Tel MpU HarpeBaHUU (OXJIaXKIEHUU), TEIUIOBOE PaBHOBECHE,
UCIapeHue, KOHACHcAlus, IUIaBJICHHE, KPUCTAJUIM3AlUs, KUIEHHE, BIIaKHOCTh
BO3/1yXa, MOBBIIICHUE JABJICHUS Ta3a MPU €r0 HarpeBaHUM B 3aKPBITOM COCYIIE,
CBSI3b MEXJy NapaMeTpaMU COCTOSIHUS Tra3a B M30Mpolieccax, dIEKTpU3alus Ted,
B3aMMOJICHCTBHE 3aPs/IOB;

OMKCHIBATh MEXAHUYECKOE JBIKECHUE, UCIONB3Ys (U3MUYECKUE BEITUYMHBI:
KOOpJIMHATa, MyTb, MEpEMEIIeHHe, CKOpPOCTh, YCKOpPEHHE, Macca Tella, CHIa,
UMITYJIbC T€Jla, KUHETUYECKasi SHEPrusi, MOTECHIHUAIbHAS SHEPIUsi, MEXaHU4YeCKas
paboTa, MeXaHWYECKass MOIINHOCTh;, MPU ONKHCAHUU MPABWIBHO TPAKTOBAThH
(bu3MYEeCKUl CMBICT MCIOJIb3yeMbIX BEJIMYMH, WX OO0O3HAYCHHUS U €JIMHUIIBI,
HaXoJUTh (OPMYJIbI, CBA3BIBAIONINE JAHHYIO (DU3UYECKYIO BEIUYHHY C JPYTUMU
BEJIMYMHAMU;

OMUCHIBATh M3YyYCHHBIC TEIUJIOBBIE CBOMCTBA TE€JN M TEIUIOBBIC SIBICHUS,
UCMONB3yd (U3MUYECKUE BEIMYMHBI: JABJICHHE Ta3za, TeMIleparypa, CpeaHss
KUHETUYECKash SHEPrus XaOTUUYECKOTO JBHKEHHUS MOJIEKYJ, CPEAHEKBaApaTUYHAs
CKOPOCTb MOJIEKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHSIs JHEprusi, pabora rasa,
KO3(PGUIMEHT TMOJIE3HOTO JACHCTBHUS TEIUIOBOTO JBUTATENs; MNpPU OMNHCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUI CMBICH HCHOJb3YEMbIX BEJIMYMH, HX
00O3HAaUeHUsT W EAUHUIIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JaHHYIO
(U3MUECKyI0 BEJINYMHY C APYTUMH BEJIMUMHAM;

OMUCHIBATh U3YYEHHBIE AIEKTPUUECKUE CBOKMCTBA BEILIECTBA U SJIEKTPUUECKUE
sBJICHUs (TIPOLIECChI), UCTIONB3YSl (PU3NUYECKUE BEITUUYUHBI: DJICKTPUUYCCKUM 3apsij,
AIEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD TMOJIsI, TOTEHIMAN, PAa3HOCTh MOTEHIMAJIOB,;
Py ONHCAHUM TIPABWIBHO TPAKTOBAaTh (PU3WYECKUA CMBICT HCIOJIb3YyEMbIX
BEIIMYMH, MX OOO3HAUYCHMS] M €IHWHUIIBI; YKa3bIBaTh (POPMYJIbI, CBSA3BIBAIOILIUE
JAHHYIO0 (PU3UYECKYIO BEIUYUHY C IPYTUMU BEJIMUYNHAMU;

aHaJIM3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONB3Ys (PU3MUecKue
3aKOHBI U MPUHIMIBL: 3aKOH BcemupHoro Tsarorenus, |, Il u Il 3akonst HetoToHa,
3aKOH COXPAHEHUS MEXaHMYECKOM DSHEpPruu, 3aKOH COXPAHEHUS MMIIYJIbCa,
NPUHLNN CYNEPHO3ULIUA CHJ, TPUHIUI PABHONPABUS HHEPLIHAIBHBIX CHCTEM
OTCU€Ta, MOJICKYJIPHO-KMHETUYECKYIO TEOPHUI0 CTPOCHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CpPeHEN KMHETUUYECKOW PHEPTUM TEIUIOBOTO JBUKEHUSI MOJICKYJI C
abCOJTIIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
AIEKTPUYECKOro 3apsifa, 3akoH KyloHa, mpu 3TOM pa3inyaTh CIOBECHYIO
(GOpMYITMPOBKY 3aKOHA, €T0 MaTEMaTUYECKOE BBIPAKEHUE W YCIIOBUS (TPaHMIIbI,
00J1aCTH) MPUMEHUMOCTH;



OOBSICHATH OCHOBHBIE TPUHIIMIIBI JCHCTBUS MAIINH, TPUOOPOB U TEXHUYECKHUX
YCTPOMCTB; pa3anyaTh YCIOBHs UX 0€30MacHOr0 MCMHOJIb30BaHUS B MOBCEIHEBHOU
KU3HH,

BBITIOJIHATh OKCIIEPUMEHTHI 110 HCCIIEIOBAHUIO (DU3UYECKUX SIBIICHUUA W
MPOLIECCOB C HCIIOJIb30BAHUEM IMPSMBIX U KOCBEHHBIX H3MEPEHUM, MPU 3ITOM
dbopmyrpoBaTh mpodaeMy/3aaady U THIIOTE3Y y4eOHOTO IKCIIEPUMEHTA, COOMPATH
YCTaHOBKY M3 MPEIJI0KEHHOTO 000pyAOBaHUSs, IPOBOJAUTH ONBIT U OPMYIHPOBATH
BBIBOJIBL;

OCYUIIECTBJIATh MPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO M3MEPEHUSI U MCIOJb30BaTh H3BECTHHIE
METO/bI OLICHKHU ITOIPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAY  (PU3NYECKUMHU  BEIUYUHAMH  C
UCIIOJIb30BaHUEM TMPSIMBIX HM3MEPEHUMN, MPU 3TOM KOHCTPYMPOBATh YCTAHOBKY,
(uKCcHpOBaTh Pe3yJbTAThl OJYUYEHHOM 3aBUCUMOCTU (PU3UUYECKUX BEJIMUYHMH B BUJIE
Ta0IHI U TPAaUKOB, AEJIaTh BHIBOJBI 10 PE3yJbTaTaM UCCIEAOBAHMS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEIACHUU UCCIEAOBAHUN B
paMKax ydeOHOTO »HKCIIEPUMEHTa, Y4eOHO-HCCIIENOBATENbCKOM U MIPOEKTHOU
JESTEIIBHOCTH C KCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB M JIaOOpaTOPHOTO
000opy10BaHUS;

pemiath pacu€THble 3aJa4d C SIBHO 3aJaHHON (DM3MYECKOW MOJEINbIO,
UCIIOJIb3Ysl (PU3UYECKUE 3aKOHBI M IIPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBHS 3a/1a4u
BBIOMpATh (PU3UYECKYIO MOJEIb, BBIIACHITh (PU3NMUECKUE BEIMYMHBI U (POPMYIIHI,
HEOOXOJUMbIE ISl €€ pellleHusi, MPOBOAUTHh PACUETHl U OLIEHUBATh PEAIBbHOCTD
MOJIy4YE€HHOT0 3HaueHus (PU3NUECKON BEINUNHBI;

pelaTh KaueCTBEHHBIC 3aJaUM: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
LEMOYKY pPACCYXACHUN C OMOpOM Ha M3Yy4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(bu3nYecKue SABIICHUS,

UCIIOJIb30BaTh ITPH PEIIEHUH Y4eOHBIX 3a/1a4 COBpEMEHHbIE UH(POPMAaLIMOHHbIE
TEXHOJOTHH JJIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALMN U TPEICTABICHUS
y4eOHOH M HAY4YHO-TIONMYJIAPHONM HMHGOPMALMH, MOJYYEHHOW W3 pa3InyHBIX
UCTOYHUKOB, KPUTUYECKU aHATM3UPOBATH MOJTydaeMyto HH(POPMAIIHIO;

MPUBOJUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, O0BSICHEHHE MPOIIECCOB OKPYKAIOILIETO MUPA, B pa3BUTHE TEXHUKU
1 TEXHOJIOTHU;

UCITI0JIb30BaTh TEOPETUUECKUE 3HAHUS 110 (PU3UKE B MOBCETHEBHOM MKU3HU IS
oOecrieueHuss OE30MAaCHOCTH TpU OOpalieHuu ¢ TpudopaMu M TEXHUYECKUMHU
yCTPOMCTBaMHU, JJIsl COXPAHEHUS 3/10pPOBbS U COOJIIOJIEHUSI HOPM SKOJIOTHUYECKOI0
MOBEACHUS B OKPYXKAIOLIEH Cpee;



paboTaTh B TIpYINNE C BBINIOJHEHUEM PA3JIMUYHBIX COIMAIBHBIX pOJIEH,
IUIAHUPOBATh PabOTy TPYNIBI, PAIMOHAIBHO pPAaCHpeNensaTh OO0S3aHHOCTH U
MJIAHUPOBATh JCSATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSX, aJI€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHHE pacCMaTpUBAEMOM IPOOIIEMBI.

K koniy o0yuenus B 11 kiacce npeMeTHbIE pe3yJIbTaThl HA 6230BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YIAIONITUXCSI YMECHHUIA:

JEMOHCTPUPOBATh HAa MpUMEpax Pojb U MeCTO (U3NKU B (POPMUPOBAHUHU
COBPEMEHHOW HAy4YHOW KAapTUHBI MHpa, B Pa3BUTUU COBPEMEHHON TEXHUKU H
TEXHOJIOTU, B MPAKTUYECKOW IEATEIBHOCTU JIIOJEH, IEJIOCTHOCTh M €IMHCTBO
(bu3nYecKoi KapTUHBI MUDA;

YUYUTHIBATh TPAHUIBI TPUMEHEHHUS M3YyUYCHHBIX (U3UYECKUX MOJCNCH:
TOYEYHBIN IJEKTPUUECKUN 3apsifl, JIyd CBETa, TOUCYHbIM UCTOYHHK CBETA, SACpHAs
MOJIeJIb aTOMa, HYKJIOHHAas MOJENIb aTOMHOTO sipa MpH PEHIeHUH (PU3NIECKUX
3a/1ay;

pacno3HaBath (GU3UYECKHUE SBICHUS (MPOLECCHI) U OOBSICHITHL UX HA OCHOBE
3aKOHOB JICKTPOJAMHAMUKHN M KBAHTOBOW (DU3UKH: DJICKTPUUECKAsl MPOBOIUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JEHCTBUSI TOKAa, B3aUMOJICUCTBHUE
MAarHuTOB, JJICKTPOMAarHuTHAas WHAYKUHWS, JACHCTBHE MAarHUTHOTO TIOJISI Ha
MPOBOJTHUK C TOKOM M JBIDKYIIMICS 3apsiji, dJICKTPOMArHUTHBIE KOJeOaHUs W
BOJIHBI, MPSIMOJIMHEHHOE pPacHpOCTpaHEHUE CBETa, OTPAXKEHHUE, MPETOMIICHUE,
untepdepennus, audpakuus W MOJApU3alUi CBETa, JUCIEPCHUS CBETa,
dboTtoanekTpudeckuii 3pdext (poTodaddeKT), CBETOBOE JTaBICHNES, BOSHUKHOBECHUE
JUHEWYAaTOro CHEKTpa aTomMa BOJOPOJa, €CTECTBEHHAass W HCKYCCTBEHHas
PaauO0aKTUBHOCTB;

OMUCHIBATh W3YUYEHHbIC CBOWCTBA BEIIECTBA (PICKTPUUYECKUE, MarHUTHBIE,
ONTUYECKUE,  DJIEKTPUUYECKYID  MPOBOJUMOCTb  pPAa3JUYHBIX  Cpea) |
AJIEKTPOMArHUTHBIE SIBIICHUS (TIPOIECCHI), MCHOJB3YsAd (U3UYECKUE BEITHMYMHBI:
AIEKTPUYECKUIN 3apsil, CHJIa TOKa, JIEKTPUUYECKOE HANPSKEHUE, DIEKTPUUYECKOE
CONPOTUBJICHUE, PA3HOCTh MOTEHIMAJIOB, AJEKTPOJBIKYIAs CHUlia, padoTa TOKa,
WHIYKIUST MarHUTHOTO TMOJisA, cwia Awmmepa, cuia JlopeHia, WHIYKTUBHOCTb
KaTYIIIKU, DHEPrus HJICKTPUYECKOTO0 M MArHUTHOTO MOJIeH, MEPUOJ U YacToTa
KoJeOaHuii B KoyieOaTeIbHOM KOHTYpe, 3apsii W CWia TOoKa B TPOIEcce
TAPMOHUYECKUX DJICKTPOMATHUTHBIX KoJieOaHW#, (OKYCHOE pacCTOSHUE U
ONTUYECKasl CUJIa JIMH3bI, MPHU OINMHUCAHWM MPABUIBLHO TPAKTOBATh (HU3UUYECKUI
CMBICI HCIIOJb3YEMbIX BEJIMYMH, HMX OOO3HAYEHUS M EAUHUIIBI, YKa3bIBaTh
(b opMyIIBI, CBI3BIBAIOININE TAHHYIO (U3HUECKYIO BEJTUUYHHY C IPYTUMH BETMUUHAMY,

OMKUCHIBATh HW3YUYCHHBbIE KBAHTOBBIC SIBJICHUS U MPOLECCHI, HCIOIb3Ys
bu3nYecKue BEIMYMUHBI: CKOPOCTh 3JIEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI H
4acToTa CBETA, DHEPTUsl U UMMYJbC (DOTOHA, MEPHUO]T TOJIypacnaja, SHEPrus CBI3U



aTOMHBIX SI7IEp, TPU ONMUCAHWUU MPABUIBLHO TPAKTOBATh (U3UYECKUN CMBICIT
WCIIOJIb3YeMbIX BEJHMYMH, WX OOO3HAYEHWS W €IUHHUIIBI, YKa3bIBaTh (POPMYIIHI,
CBS3BIBAIONIUE JIAaHHYIO (U3HYECKYI0 BEIWYWHY C JPYTUMH BEIUYMHAMH,
BBIYHCIIATH 3HAUCHUE (PU3NUECKON BEIUYUHBI,

aHAIM3UPOBaTh (PU3UYECKHE TMPOIECChl U SIBICHUS, UCIOJIb3Ys (PU3NUECKHE
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATENHLHOTO U MapajjieibHOTO
COCOMHEHUS TPOBOJHUKOB, 3aKOH Jxoyns—JleHma, 3aKOH 3IEKTPOMArHUTHOU
WHIYKIUHU, 3aKOH MPSIMOJMHEHHOTO PacIpOCTPAHEHUsI CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE OWHINTeHa miia pororddexra,
3aKOH COXPAHEHHS DHEPruH, 3aKOH COXPAHEHUS HMMIIYJIbCA, 3aKOH COXPAHECHMS
AIEKTPUYECKOr0 3apsjia, 3aKOH COXPAHEHHs] MAacCOBOIO 4YMCIIa, MOCTyJaTel bopa,
3aKOH PaJIMOAKTUBHOIO pacmnaja, Py 3TOM pa3indaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHa, €ro MaTEeMaTHYEeCKOE BBIPAXKEHHWE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MIPUMEHUMOCTH;

OMPENIENIATh HANIPABIICHUE BEKTOPA MHIYKIIMM MarHUTHOTO TOJISI TPOBOHUKA
C TOKOM, CUJIbI AMIiepa u cuiibl JlopeHna;

CTPOUTh M OINHUCHIBATH H300paKEHHE, CO37aBaeMOE€ IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIIEIOBAHUIO (DU3UYECKUX SIBICHUU W
MPOIIECCOB C HCIOJB30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUMN: MPU STOM
dbopmynupoBaTh NpodIeMy/3a1ady U TUIOTE3y Y4eOHOI0 SKCIIEPUMEHTa, COOMpaTh
YCTaHOBKY U3 MPEJJI0KEHHOTO 000pyA0BaHUSs, MPOBOJAUTH OMBIT U POPMYIHUPOBATH
BBIBO/IbI;

OCYIIECTBJISAThH MPSIMbIC U KOCBEHHBIC U3MEPEHHS (PU3NUECKUX BEIUYHH, TIPH
ATOM BBIOMpPaATh ONTUMAJBHBIA CIOCOO M3MEPEHHUSI W HCIOJIb30BaTh W3BECTHHIC
METO/bI OLIEHKH MOTPEIIHOCTEN U3MEPEHUM;

MCCJIEIOBATh 3aBUCUMOCTH (DPM3HUECKUX BEJIMYUH C UCTIOIB30BAHUEM MPSIMBIX
U3MEPEHUI: TPU STOM KOHCTPYHPOBATH YCTAHOBKY, (DMKCHUPOBATH PE3yJIbTAThHI
MOJIy4YEHHOW 3aBUCUMOCTH (DU3MYECKUX BEJIMYMH B BHUAE TaOMUL W TpadHKOB,
JIeJIaTh BBIBOJIBI TIO pe3yJibTaTaM UCCIIEOBAHMUS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEIACHUU UCCIEAOBAHUN B
paMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIEeNOBATEIBCKON U TPOCKTHOU
JESATETLHOCTH C HMCIOJIb30BAHMEM H3MEPUTEIBHBIX YCTPONCTB M JTaOOPATOPHOTO
000Opy10BaHUS;

pemiath pacu€THbIe 3a7a4d C SBHO 3aJaHHOM (DU3UYECKOM MOJIEIbIO,
UCIIOJIB3Ysl (PU3MYECKUE 3aKOHBI M TIPUHIIAITHI, HA OCHOBE aHaJIM3a YCJIOBHS 33/1a4u
BBIOWPATh (PU3UYECKYIO MOJECIb, BBIACIITh (PU3UUECKHE BEIMYMHBI U (POPMYIIHI,
HEOOXoaUMbIe NJisi €€ PEeIIeHUs, TPOBOAUTh PACUYEThl M OIICHUBATH PEaTbHOCTH
MOJTYYE€HHOT0 3HaYeHUs (PU3UIECKON BEIIMUUHBL;



pelaTh Ka4eCTBEHHBIE 3a/1a4M: BBICTPAUBATh JIOTHYECKH HENPOTUBOPEUHUBYIO
LEMOYKY PACCYXKACHUN C OMOpPOM HA HM3YYEHHBIE 3aKOHBbI, 3aKOHOMEPHOCTH M
bu3nYecKue SIBICHNUS;

UCIIOJIb30BAaTh IIPU PELIEHUH YUeOHBIX 3a/1a4 COBPEMEHHbIE HH(POPMALIMOHHbIE
TEXHOJIOTHH JUISl TIOMCKA, CTPYKTYPUPOBAHMSI, UHTEPIIPETALMN U IPEICTABICHUS
y4eOHOH M HAYYHO-TIONMYJIAPHOM HMH(POPMALMH, IOJYYEHHOW W3 pa3InYHBIX
VCTOYHHUKOB, KPUTHYECKH aHAIU3UPOBATH MOTYYAEMYIO HH(OPMALHIO;

OOBSCHATh NPUHLMIIBI JEHCTBUS MAallMH, HPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh YCIOBUSA UX 0€30IaCHOIO UCHOJIb30BAaHUS B IIOBCEIHEBHOU
KU3HY;

PUBOJIUTH MPUMEPHI BKJIaJIa POCCUNUCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKW, B OOBSICHEHUE IMPOLIECCOB OKPYKAIOIIEr0 MHpA, B PA3BUTHE
TEXHUKH U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS 110 (PU3KKE B TOBCEIHEBHOM JKU3HU 1JIs
oOecrieueHus: 0€30MaCHOCTH MpU OOpameHuu ¢ NpudopaMu M TEXHUYECKUMH
YCTPOMCTBAMM, NIl COXPAHEHUS 30POBbS M COOJIOJECHUS HOPM 3KOJIOTHYECKOTO
MIOBEACHUS B OKPYXKAIOILIEH CpeaE;

paboTaTh B TIpyHme C BBINOJHEHHEM pAa3IMYHBIX COLUAIbHBIX pOJEH,
IUIAHUPOBaTh pabOTy TpyHNbl, PaLUOHAIBHO PpaCHpPElesITh OOS3aHHOCTU U
IUIAHUPOBATH JIESITEIbHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJIEKBaTHO OLICHHBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE PACCMAaTPUBAEMOM IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoumnuectBo yacos
HaumeHoBaHue pa3jiesioB U TeM JuaexkTpoHHbIe (HU(pPOBbHIE)
Ne i/m Kourpoubnble IIpakTHyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI
Paznea 1. DU3UKA U METO/IbI HAYYHOI'O ITIO3HAHUA
o
11 VISHIE T METOAR HAYHHOTO 2 https://m.edsoo.ru/AVIAWVNQO
HO3HAHUSA
Uroro no pazneny 2
Pa3zpen 2. MEXAHUKA
2.1 Kunemaruka 5 https://m.edso0.ru/SNO2MCWXU
2.2 JlnHamuka https://m.edsoo.ru/RMLEBX3PU
2.3 3aKOHBI COXPaHEHUSI B MEXAHUKE 6 1 1 https://m.edso0.ru/86NRCXHA7
Hroro no paszneny 18
Paznea 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJIUHAMHUKA
3.1 Ocosbl MOHevaMpHO- 9 1 https://m.edsoo.ru/HRGV8NOPE
KMHETUYECKOU Teopuun
3.2 OCHOBBI TEpPMOIMHAMUKH 10 1 https://m.edsoo.ru/HK6KL6RS9
A .
3.3 IPETATHbIC COCTOAHILT BEMecTra 5 https://m.edsoo.ru/HSM355JCH
®dazoBbIE IEPEXOBI
Hroro no paszneny 24
Paznea 4. JIEKTPOJANHAMUKA
4.1 DneKTpocTaTHKa 10 1 1 https://m.edso0.ru/LSRP72QLI



https://m.edsoo.ru/AV1AWVNQ0
https://m.edsoo.ru/SN02MCWXU
https://m.edsoo.ru/RML6BX3PU
https://m.edsoo.ru/86NRCXHA7
https://m.edsoo.ru/HRGV8NOPE
https://m.edsoo.ru/HK6KL6RS9
https://m.edsoo.ru/HSM355JCH
https://m.edsoo.ru/LSRP72QLI

[ToCTOSIHHBIN 2JIEKTPUYECKHUN TOK.

4.2 12 https://m.edsoo.ru/GEWTDQXWW
Toku B pa3mu4HBIX cperax
Hroro no pazaeny 22
PeszepBHoe Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



https://m.edsoo.ru/GEWTDQXWW

11 KJIACC

HaumeHoBaHue pa3jiesioB U TeM

KoaunuecTBO 4acoB

dueKkTpoHHbIe (LM POBbLIE)

Ne ni/m Konrposbnusie IIpakrnyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE pecypChl
padoThI padoTshI
Pazpnen 1. JIEKTPOAUHAMUKA
M C)
11 ATHITHOC HONE. JHCKIpOMATHHTHAT 11 1 3 https://m.eds00.ru/Z2Q390NG8
UHYKIHS
Hroro no pazneny 11
Pazgen 2. KOJIEBAHUS U BOJIHBI
M
2.1 CATITICCRHIE 1 HTCKTPOMATHITHEIC 9 1 https://m.eds00.ru/3TLNQKPG6
KoJIeOaHus
2.2 Mexaiieckne i S7ICKTPOMATHHTHbIC 5 1 https://m.edsoo.ru/WQT6385V1
BOJIHBI
2.3 OnTuka 10 1 3 https://m.edsoo.ru/TUPOIURXM
Uroro no pazaeny 24

Paszea 3. OCHOBBI CIIEIIMAJIbHONU TEOPUU OTHOCUTEJIBHOCTH

OcHOBBI crielIaNIbHOM Teopun

3.1 4 https://m.edsoo.ru/AOUCOVDK2
OTHOCHUTEJIBHOCTHU
Uroro no pazaeny 4
Pasznen 4. KBAHTOBASI ®U3UKA
4.1 JIEMEHTHI KBAHTOBOU OIITHUKU 6 1 https://m.edsoo.ru/SWOVAWQRS
4.2 Ctpoenue aToma https://m.edsoo.ru/HSBEAOOEA
4.3 ATOMHOE SApO 5 1 https://m.edso00.ru/97MC9ODZXQ



https://m.edsoo.ru/Z2Q39ONG8
https://m.edsoo.ru/3TLNQKPG6
https://m.edsoo.ru/WQT6385V1
https://m.edsoo.ru/TUP0IURXM
https://m.edsoo.ru/A0UC0VDK2
https://m.edsoo.ru/8W0VAWQRS
https://m.edsoo.ru/HSBEAO0EA
https://m.edsoo.ru/97MC9DZXQ

Hroro no pazaeny 15
Paznen 5. 3JIEMEHTbBI ACTPOHOMUU U ACTPOPU3UKHU
5.1 DJeMEeHTBl aCTPOHOMUU M aCTPOPHU3IUKU 7 https://m.edsoo.ru/3EOD6KXI9
Hroro no pazaeny 7
Paznen 6. OBOBLIAIOLIEE IOBTOPEHUE
6.1 O06o0maroiee MOBTOPEHUE 4 https://m.edsoo.ru/O2JEGZCIM
Hroro no pazneny 4
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 68
I[MTPOT'PAMME



https://m.edsoo.ru/3EOD6KXI9
https://m.edsoo.ru/O2JEGZCIM

HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KoHnTpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoThI

Jlara
U3ydyeHus

JIeKTPOHHBbIE U (pPOBbIE
o0pa3oBaTejibHbIE PeCypPChI

®usuka — HayKa O PUPOJE.
Hay‘-IHI)IG METOAbI ITO3HAHUA
OKPY’KaroIEero Mupa

https://m.edsoo.ru/Y XGQSPM1P

Poie 1 MecTo du3uku B
(hopMHUPOBaHUH COBPEMEHHOM
Hay4HOU KapTHUHBI MUDa, B
MPAKTUYECKOH 1eATETLHOCTH
Ioaen

https://m.edsoo.ru/8HSXWFFVO

MexaHnndecKkoe JBIKCHHE.
OTHOCUTENBHOCTh
MEXaHHYECKOT'O JIBUIKCHHS.
[Tepemenienue, CKOpoCTb,
YCKOpEHHE

https://m.edso0.ru/RSOAQV5ZX

PaBHOMEpHOE IpsIMOJIMHEWHOE
JBUKECHUE

PaBHOyCKOpEeHHOE
MIPSAAMOJIMHENHOE IBUKECHHE

https://m.edsoo.ru/L8IPY2JEZ

https://m.edsoo.ru/MDIDKJOUB

CB0OOIHOE TaJeHHE.
Y ckopenue cBOOOTHOTO
MaJCHUS

https://m.edsoo.ru/MXPLZI1X8J



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

KpuBosnHelHOE ABUXKEHUE.
JIBr>keHHEe MaTepualibHOM
TOYKH 10 OKPYKHOCTH

https://m.edsoo.ru/TFLJ2C4DN

IIpuHLKII OTHOCUTEIBHOCTH
lNanmnes. MaepuuansHble
cucreMsl orcyera. [lepBbii
3akoH HeproToHa

https://m.edso0.ru/J6QY7N3WN

Macca tena. Cuia. [lpunnun
cynepno3uiuu cuil. Bropoi
3akoH HprotoHa s
MAaTepHaIbHON TOUKH

https://m.edsoo.ru/BVTNWTAQH

10

11

Tperuii 3akon Herotona niis
MaTepHAIbHBIX TOUEK

3akoH BCCMHPHOI'O TATOTCHUS.

Cuna tsoxectu. [lepBas
KOCMMYECKasi CKOPOCTh

https://m.edsoo.ru/JYL414UAN

https://m.edsoo.ru/D13D593MU

12

Cuna ynpyroctu. 3akoH ['yka.
Bec Tena

https://m.edsoo.ru/RILVEFXEQD

13

Cuna tpenus. Koadpduument
TpeHusi. Cuiia COpoTUBICHUS
MIpH ABMOKEHUH TEJla B
AKHUJIKOCTHU WIN ra3e

https://m.edsoo.ru/UZBUPCM5M

14

IloctynarensHoe 1
BpalllaTelbHOE JABHKEHUE
a0COJTIOTHO TBEPJIOTO TEa.
MowmeHnT cuisbl. [lnedo cuiel.
VYcnoBust paBHOBECUS TBEPAOTO
Tena

https://m.edsoo.ru/IDOAU40TS



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

15

16

17

18

19

NMnynsc maTepuaibHON
TOYKH, CUCTEMbI MAaTEPUATbHBIX
Touek. Mmmynbe cuibl. 3aKoH
COXpaHEHHUs UMITYJIbCa.
PeakTtuBHOC NBHKECHHIE

PaGoTta u MOIITHOCTH CHITBL.
Kunernueckas sHeprust
MarepuaibHON Touku. Teopema
00 U3MEHEHUU KHHETHYECKONH
SHEPTUHU

[TorenimanpHas 3HEPTHSL.
[loTeHuunanpHas sHEprust
ynpyro aehopmMupoBaHHON
npyxuHbl. [loTennmansHas
SHEprus Tena BOIU3H
MMOBEPXHOCTU 3eMIIH

IloTeHunanbHBIE U
HENoTEeHUUaIbHbIE CHIIbL. CBA3b
pabOoThI HEMOTEHIMATIBHBIX CHII
C U3MEHEHUEM MEXaHUYECKON
SHEPTUU CUCTEMBI TeJl. 3aKOH
COXPAHEHUS MEXAHUYECKOM
SHEPrUu

JlaGopatopHnas pabora
«MccnenoBanue cBs3u pabOThI
CHJTBI C I3MEHEHUEM
MEXaHUYECKOW YHEPTHHU Tela
Ha MPUMEPE PaCTHKCHUS
PE3MHOBOTO KTyTa»

https://m.edso0.ru/M5JOTKNWC

https://m.edsoo.ru/J1V59L28B

https://m.edsoo.ru/RNEXJW4KF

https://m.eds00.ru/DA3QVTOXQ

https://m.edsoo.ru/W1R4R88UG



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

20

KonrponsHas pabora o Teme
«Kunematuka. JlmHamuka.
3aKOHBI COXpPaHEHUS B
MEXaHHUKE»

https://m.edsoo.ru/LNM6EK6YY

21

OcCHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON
Teopuu. bpoyHoBckoe
newkenue. dubdysus

https://m.edsoo.ru/OEY9VYU2B

22

Xapakrep JBUKEHUA U
B3aUMOJCUCTBHS YACTHI]
BelecTsa. Mozaenu cTpoeHus
ra3oB, JKUIKOCTEH U TBEPIBIX
Te

https://m.edsoo.ru/AUV2ZDR3X

23

Macca monekyn. Konuuecto
BemiecTBa. [locrosaHHas
ABorazipo

https://m.edsoo.ru/FL1BAQD13

24

25

26

27

TeruoBoe paBHOBeCHE.
Temneparypa u e€ uzmepeHnue.
[Ikana remnepatyp Llenbcus

WUneanpusrii raz 8 MKT.
OcHoBHoe ypaBHeHne MKT

AOcomtoTHas TemnepaTypa Kak
Mepa CpelHEN KUHETHYECKOU
SHEPTUM JIBUKEHUS MOJIEKYIL.
YpaBHenue Menzeneena-
Knaneiipona

3akoH J/lampToHa. ["a30BbIC
3aKOHBI

https://m.edsoo.ru/WPNY6QAS8Z

https://m.edsoo.ru/UKJFVSBZO

https://m.edsoo.ru/BXUDVDG2F

https://m.edsoo.ru/Y3WB6613A



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

28

Jlaboparopnas pabota
«MccnenoBanue 3aBUCHMOCTH
MEKIy MapameTpaMu
COCTOSIHHSI Pa3pPEKESHHOTO ra3a

https://m.eds00.ru/35DBLKT96

29

N3onporeccel B ueanbHOM
rase u ux rpaguueckoe
Mpe/ICTaBJICHHE

https://m.eds00.ru/0OZJ3KZNJ5

30

Buyrtpennss sHeprus
TEPMOJTUHAMHUYECKON CHCTEMBI
U CHIOCOObI €€ N3MEHEHUS.
KomnmgecTBo TerioTel u paboTa.
BuyTpennss sneprus
OJTHOATOMHOTO HJI€ATbHOTO
rasa

https://m.eds00.ru/9JOITVXI8

31

32

33

34

Bugel Terionepenaun

VY neapHas TEMI0EMKOCTD
BemecTBa. KommuecTBo
TEIUIOTHI [P TEIIONEepeaaye.
AmabaTHBIN MpoIecc

[IepBblii 3aKOH TEPMOAUHAMUKHU
U €r0 IPUMEHEHUE K
n3ompoleccam

Heo6paTumocTs nporeccoB B
npupoze. Bropoit 3akoH
TEPMOANHAMUKHI

https://m.edso00.ru/36JJ120W9

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

https://m.edsoo.ru/2H06R3GAS8

https://m.edso0.ru/S85LWDFT8

35

[Tpunun nevictBus u KI1/]
TEIIOBOM MAIlIMHEI

https://m.edsoo.ru/DLCDEAAUC

36

Huxn Kapno u ero KITJ{

https://m.edsoo.ru/4XPSAQ0V7M



https://m.edsoo.ru/35DBLKT96
https://m.edsoo.ru/OZJ3KZNJ5
https://m.edsoo.ru/9JQITVXI8
https://m.edsoo.ru/36JJI2OW9
https://m.edsoo.ru/5K3Y4H86L
https://m.edsoo.ru/2H06R3GA8
https://m.edsoo.ru/S85LWDFT8
https://m.edsoo.ru/DLCDEAAUC
https://m.edsoo.ru/4XPSA0V7M

37

DKoornyeckue mpoodIeMbl
TETUIOPHEPTEeTUKU

https://m.edsoo.ru/P07ZMY MS8I

38

39

40

Oo6o06maromuii ypox
«MonexynspHas pu3uKa.
OCHOBBI TEPMOIUHAMUKI

KontpospHas paboTa o Teme
«MomnekynspHas ¢uzuka.
OCHOBBI TEPMOIMHAMUKI

[TapooOpazoBanue u

KOHACHCA M. I/IcnapeHHe u
KHIICHUC

https://m.edsoo.ru/9EKZ0DDWP

https://m.edsoo.ru/RCARYE6ZX

https://m.edso0.ru/X48Q078EE

41

AOCOIIOTHAS U OTHOCUTEIbHAS
BJIQXXHOCTb BO31yXa.
HacelmeHuslii map

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

42

TBépaoe Teno.
Kpucrannmaeckue u amopdusie
Tena. AHU30TPOIHS CBOMCTB
Kpuctayos. XKuakue
kpuctayiasl. CoOBpeMEHHbIE
Marepuabl

https://m.edsoo.ru/JXFWLMZNK

43

[InaBneHue n KpUCTATUTU3ALIMSL.
VY enapHas TEIIOTA IDIABICHUS.
Cybnumarus

https://m.eds00.ru/OX117G6MR

44

45

VYpaBHeHHE TEIJIOBOTO OaaHca
DnekTpu3anus Teul.
Dnektpuueckuii 3apsia. [[Ba
BH/JIA AIIEKTPUUYECKUX 3aPsI0B

https://m.edsoo.ru/0lUXGN2I1

https://m.edso0.ru/QJ2S7WSBM



https://m.edsoo.ru/P07ZMYM8I
https://m.edsoo.ru/9EKZ0DDWP
https://m.edsoo.ru/RCARYE6ZX
https://m.edsoo.ru/X48Q078EE
https://m.edsoo.ru/98HVAEBMM
https://m.edsoo.ru/JXFWLMZNK
https://m.edsoo.ru/OX117G6MR
https://m.edsoo.ru/0IUXGN2I1
https://m.edsoo.ru/QJ2S7WSBM

46

[IpoBOHUKHU, TUBTIEKTPUKHU U
MOJYMPOBOIHUKH. 3aKOH
COXpAHEHUS JICKTPUUYECKOTO
3apsiia

https://m.edsoo.ru/F3YVPQUYH

47

B3aunmozeicTeue 3aps10B.
3akon Kynona. Toueunsblit
JIEKTPUUECKUI 3apsiz

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

48

Hanpsox€nnocTth
JIEKTPUYECKOTO ITOJIA.
[IpuHnun cyneprno3unumn
BJIEKTPUYECKUX MoJel. JInnun
HaANPsHKEHHOCTH

https://m.edsoo.ru/91IKAWD2V6

49

Pabora cui
AJIEKTPOCTATHYECKOTO TOJISI.
ITorenmman. Pazaocts
IIOTCHIINAJIOB

https://m.edsoo.ru/\VOPD9ASLF

50

51

52

ITpoBOTHUKY U TUDTEKTPUKHU B
ANEKTPOCTATUYECKOM II0JIE.
Jusnexrpudeckas
MIPOHUIIAEMOCTh
ONEKTPOEMKOCTD.
Konpaencarop
ONeKTPOEMKOCTD IMIOCKOTO
KOH/IeHcaTopa. DHeprus
3apsKEHHOr0 KOHJIeHCaTopa

https://m.edso0.ru/12P2S312Z

https://m.edsoo.ru/B1UPRD52W

https://m.edsoo.ru/XPUKP82V8

53

JlaboparopHnast pabota
"U3mepenue 1eKTpOEMKOCTH
KOHJIeHcaTopa"

https://m.edsoo.ru/PBGM4F845



https://m.edsoo.ru/F3YVPQUYH
https://m.edsoo.ru/5U3BU0THH
https://m.edsoo.ru/9IKAWD2V6
https://m.edsoo.ru/VOPD9ASLF
https://m.edsoo.ru/12P2S312Z
https://m.edsoo.ru/B1UPRD52W
https://m.edsoo.ru/XPUKP82V8
https://m.edsoo.ru/PBGM4F845

54

55

56

57

58

59

[Tpuniun nercTBus u
MIPUMEHEHHUE KOHJICHCATOPOB,
KOIMMPOBAJILHOTO amapara,
CTPYHHOTO TIPUHTEPA.
DneKTpocTaTUYECKas 3allHuTa.
3azemiIeHHE AIIEKTPOIPUOOPOB

DJIEKTPUUYECKUHN TOK, YCIOBUSA
€ro CyIIEeCTBOBAHHUS.
[TocTostHHBIM TOK. Cunia ToKa.
Hanpsokenue. ConpoTHBieHuUe.
3axon OMa JJis yyacTKa Lenu

[TocnenoBarensHOE,
napauiesibHOe, CMEIIaHHOE
COEIMHEHHE MPOBOTHUKOB.
JlaGoparopHnas pabora
«M3y4yeHne CMEIaHHoro
COCMHEHUS PE3UCTOPOB

PaboTa 1 MOITHOCTb
ANEKTPUYECKOTO TOKA. 3aKOH
Jxoynsa-Jlenna

3axon OMa 171 OJIHOM
(3aMKHYTOM) 2JIEKTPUUECKOMH
nenu. Koporkoe 3aMbIkaHue.
JlaGopatopHnas pabora
«M13mepenue I/IC ncrounuka
TOKa ¥ €r0 BHYTPEHHETO
COIIPOTHBIICHUS»

PesepBHblit ypok. KonTposbHas
pabota o Teme

0,5

0,5

https://m.edsoo.ru/H3Q9PNHYY

https://m.edsoo.ru/D6Y72A4B7

https://m.edsoo0.ru/SLKT3UPUR

https://m.edsoo.ru/LESHA2A3M

https://m.edsoo.ru/YN5BF7PBS

https://m.edsoo.ru/MEMG6EIE5X



https://m.edsoo.ru/H3Q9PNHYY
https://m.edsoo.ru/D6Y72A4B7
https://m.edsoo.ru/SLKT3UPUR
https://m.edsoo.ru/LE5HA2A3M
https://m.edsoo.ru/YN5BF7PBS
https://m.edsoo.ru/MFM6EIE5X

"DnexkTpoauHamMuka" /
Bcepoccuiickas npoBepoyHas
paborta

60

Oo6o06maromuii ypox
«QNEKTPOANHAMUKAY /
Bcepocculickas npoBepodHas
paborta

https://m.edsoo.ru/P86 MDY07H

61

DnEeKTpOHHAs IPOBOJAUMOCTD
TBEPABIX METAJLIIOB.
3aBUCUMOCTb COIIPOTUBIICHUS
METAJIJIOB OT TEMIIEPATYPHI.
CBepXIpoBOIUMOCTh

https://m.edsoo.ru/WMNNBQL9H

62

63

64

65

DNEeKTPUUECKUN TOK B BaKyyMe.
CBolicTBa 3JIEKTPOHHBIX
IIy4KOB

[TonynpoBOIHUKH, UX
CcOOCTBEHHAs U IIpUMeECHasI
npoBoauMocTs. CBoiicTBa p—
n-nepexona.
[TonynpoBoIHUKOBBIE TPUOOPHI
DNEeKTpUUECKU TOK B
pacTBopax U pacrjiaBax
ANEKTPOJIUTOB.
DIIEKTPOIUTHYECKAS
JIrcconnanus. JIeKTPOIN3

DNEeKTpUYECKU TOK B razax.
CaMOCTOSITENbHBIN U
HECaMOCTOSITENIbHBIA pa3psl.
Momnuams. [1na3ma

https://m.edso0.ru/4CCYCJ785

https://m.edsoo0.ru/S55A1DQUR

https://m.edsoo.ru/QUOQUWV91

https://m.edsoo0.ru/2VX2KLFQA



https://m.edsoo.ru/P86MDY07H
https://m.edsoo.ru/WMNNBQL9H
https://m.edsoo.ru/4CCYCJ785
https://m.edsoo.ru/S55A1DQUR
https://m.edsoo.ru/QU0QUWV91
https://m.edsoo.ru/2VX2KLFQA

66

DneKkTpudeckue npudopsl U
YCTPOMCTBA U MX MPAKTHIECKOE
npumenenue. [IpaBuia
TEXHUKH 0€30MacCHOCTH

https://m.edsoo.ru/KJA02KUP5

67

KonrponsHas pabora o teme
«DJIEKTPOCTATHUKA.
[TocTOAHHBIN ANIEKTPUUECKUI
TOK. TOKH B pa3inuHbIX
cpemax»

https://m.edsoo.ru/PASKIGWP4

68

PesepBHBIii ypOK.
Oo6o0uIaromuii ypox mo remMam
10 kiacca

https://m.edsoo.ru/HLOAT6SNU

OBILIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

68



https://m.edsoo.ru/KJA02KUP5
https://m.edsoo.ru/PA5KIGWP4
https://m.edsoo.ru/HL0AT6SNU

11 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHust

JIeKTPOHHBbIE U (pPOBbIE
o0pa3oBaTejbHbIe pecypchl

ITocTossHABIE MATHUTHI U X
B3aUMOJCHCTBHE. MarHuTHOE
nosie. Bektop MarHuTHON
MHAYKIUU. JIMHUM MarHUTHON

UHIYKIUH

https://m.edsoo.ru/ADMOY1JN6

MarauTHoO€E 1oJsie IPOBOJIHUKA
¢ TokoMm. OnbIT Dpcrena.
B3aumoneiicTBre MpOBOTHUKOB
C TOKOM

https://m.edso0.ru/1L5CT47FX

JlaGopaTtopHnast pabora
((I/I?:yT-IeHI/IC MAaramTHOTO I10JIA
KaTylIKu C TOKOM>»

JlelicTBMEe MarHUTHOTO IIOJIS Ha
MIPOBOJIHUK C TOKOM. Cuiia
Awmmnepa. JlabopatopHast pabora
«Uccnenosanne neicTBUSA
IMOCTOSHHOT'O MarHuTa Ha
PaMKy ¢ TOKOM)

JleficTBHEe MarHUTHOTO II0JIS Ha

JBIDKYIIYIOCS 3apsKEHHYIO
yactuily. Cuna JlopeHa.

Pa6ota cuet Jlopenna

https://m.edsoo.ru/HGHXLNLRZ

https://m.edsoo.ru/UVHDISEX4

https://m.edsoo.ru/7ABZQGQC9



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

DJNIeKTpOMarHuTHasE MHYKITHSI.
IToTok BekTOpa MarHUTHOM
uaaykiuu. 2J1C uHayKimu.
3aKOH 3JIEKTPOMarHuTHON
nHaykiuu Papanes
JlaboparopHas paboTa
«HccnenoBanue sSIBJICHUS
AIEKTPOMArHUTHOW UHTYKITUI

https://m.edsoo.ru/VA26C9C3J

https://m.edso0.ru/XZS5MQCBU

NuaykTuBHOCTB. SIBIEHUE
camounaykiuu. J/C
CaMOMHIYKIUU. DHEPrust
MarHUTHOTO TOJIsl KaTYIIKHU C
TOKOM. DJIEKTPOMarHuTHOE
nose

https://m.edsoo.ru/EOTONSAEA

10

TexHu4eckue ycTpoucTBa U ux
MIPUMEHEHHUE: TTOCTOSTHHBIC
MarHuThl, 3J1€KTPOMArHUTHI,
3JIEKTPOJIBUTATENb,
YCKOPHUTEIHN 3JIEMEHTAPHBIX
YaCTHUL, HAYKIIMOHHAS TI€Yb
O6o0maromuii ypok
«MarauTHoe€ 1moje.
DNIEKTPOMarHuTHasE UHIYKIUS»

https://m.edsoo.ru/UWNLFA9L6

https://m.edsoo.ru/COB05BGMC

11

KonTponbhas pabota no teme
«MarsauTtHoOe 1osne.
QHCKTpOMaFHI/ITHaﬂ HUHAYKOUA

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

12

CB00OOIHBIE MEXaHNYECKIE
kosebanus. 'apmoHnyeckue
Kosie0aHus. YpaBHEHUE

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



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

TapMOHUYECKHUX KOJIeOaHUH.
I[IpeBpaineHue 3HEpruu

13

JlaboparopHas paboTa
«HccnenoBanue 3aBUCUMOCTH
MepHOa MaJIbIX KOJICOaHMA
rpy3a Ha HUTH OT JJTHHBI HUTH
U MaccChl Tpy3a»

https://m.edsoo.ru/DPZ8KR61C

14

15

KonebarenbHbIi KOHTYP.
CBoOoiHBIE
DJIEKTPOMArHUTHBIC KOJICOAHUS
B UJCaJIbHOM K0JICOaTCIEHOM
KOHTYpE. AHAJIOTHUS MEXTY
MEXaHUYECKUMU U
3JIEKTPOMArHUTHBIMH
KOJIEOAHHUSIMU

®opmyna Tomcona. 3akoH
COXpaHEHHUS SHEPTUU B
u7eanbHOM KollehaTeTbHOM
KOHTYpe

https://m.edsoo.ru/H6JCO5BAD

https://m.edsoo.ru/MHNWD2LHU

16

[Ipencrasienue o 3aTyxaromux
Kosie0aHusX. BoIHyXIeHHBIE
MeXaHUYecKue KojaeOaHusl.
Pe3onanc. Beiny:x/1eHHBIE
3IIEKTPOMAarHUTHbIE KOJIeOaHUs

https://m.edsoo.ru/FMBDWPPG4

17

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

https://m.edsoo.ru/VDEYXRVUI



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

3HA4YCHUC CUJIBI TOKA 1
HaIIPsSXKCHUA

18

Tpanchopmarop.
IIpousBoacTBo, nepenaya u
OTpeOJICHUE IEKTPUUECKOIN
SHEPIrUu

https://m.edsoo.ru/1ZWZUL8QK

19

Y CTpoicTBO U MPAKTUUYECKOE
MIPUMEHEHUE IEKTPUIECKOTO
3BOHKa, FeHepaTopa
MIEPEMEHHOTO TOKA, JIMHUI
alIeKTponepeaay

https://m.edso00.ru/93Z12W400Q

20

DKOJOTUYECKHUE PUCKH TIPU
MIPOU3BOJACTBE
anekTposHeprun. Kynerypa
HCIIOJI30BaHUS
AIEKTPO3HEPTUU B
MMOBCEIHEBHOM KU3HU

https://m.edsoo0.ru/SDUNYKWNO

21

MexanndecKre BOJHEI,
YCJIOBHS pacTIpOCTPAHECHHS.
[Tepuon. CxopocTtb
pacrpocTpaHeHusl U JITTHHA
BOJIHBL [lonepeunsie n
MIPOJI0JIbHBIE BOJHBI

https://m.edsoo.ru/W2XBOR3HJ

22

3ByK. CKOpOCTH 3ByKa.
I'pomkocTh 3ByKa. BeicoTa
toHa. TemOp 3ByKa

https://m.eds00.ru/Z827Q6V70

23

SHeKTpOMaFHI/ITHI)Ie BOJIHBI, UX
cBoiicTBa U ckopocTh. [lkama
OJICKTPOMAariuTHBIX BOJIH

https://m.edso0.ru/SWB57C06X



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

24

[IpuHUUnIBI paIuOCBS3U U
TeJIeBUIeHHA. Pa3BuTHe
CpeACTB cBsi3U. Pannonokamus

https://m.edso0.ru/2WQTSLGLV

25

26

27

28

29

KontponsHas pabora
«Konebanusa 1 BOJIHBD)

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

OtpaxkeHue cBeTa. 3aKOHbI
oTpakeHnus cera. [loctpoeHnue
M300pakKeHHUH B TUIOCKOM
3epKaie

IIpenomnenue ceera. [lonHoe
BHYTPEHHEE OTPAKEHUE.
IIpenenbHbIN yro MoaIHOro
BHYTPEHHETO OTPaKEHUs
JlaGoparopHas paboTa

((I/IBMepeHI/IC ImoKa3aTejisa
MMPEIOMJICHUA CTCKJIA»

https://m.edsoo.ru/IHURONSOB

https://m.edsoo.ru/HUF74NDOW

https://m.edsoo.ru/IMBKQM22Z

https://m.edsoo.ru/V49RISTRN

https://m.edso0.ru/JO2E1M1DQ

30

JInn3sl. IlocTpoenune
M300pakeHH B JIMH3E.
dopmyiia TOHKOHU JIMH3BI.
VYBenuueHue TMH3bI

https://m.edsoo.ru/W2MMS9KJC

31

JlaGopaTtopHnast pabota
«Hccnenosanue cBONUCTB
M300paKeHUH B JIMH3AX)

https://m.edsoo.ru/Q1ZCMW980



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

32

33

Hucniepcust cBera. CriosXHbIM
cocras Oenoro cBera. L[Ber.
JlaGopaTtopHnas pabota
«Habmonenne aucnepcuu
CBETa»

WuTepdepenmus ceera.
Hudpakmus ceera.
JudpakiuonHas pemérka

https://m.edsoo.ru/KOOWVKE11

https://m.edsoo.ru/C8LCRSEJI

34

35

36

37

38

HOHGpGLIHOCTB CBCTOBBIX BOJIH.

[Tonspuzanus ceera

OnTuueckue npuOOpsl U
YCTPOMCTBA U YCIIOBHS MX
0€30MacHOr0 NPUMEHEHUS

['panu1bl TPUMEHUMOCTH
KJIACCUYECKOW MEXaHUKH.
ITocTynaTel cnenuanbHOU
TEOPUU OTHOCUTEIIBHOCTH

OTHOCHUTEIBLHOCTh
OIHOBPCMCHHOCTH.
3aMe,[[J'IeHI/Ie BpPEMCHHU U
COKpalICHUC IJINHBI

DHeprus U UMIYJIbC
PENATUBUCTCKON YaCTULIBI.
CBs13b Macchl ¢ SHEPTUEN U
UMITYJIbCOM. DHEPIHUs MOKOS

https://m.eds00.ru/Q2118XY0OJ

https://m.edsoo0.ru/M5127JYGT

https://m.edsoo.ru/P8§GB9FJ5N

https://m.edsoo.ru/OVLMCN6B2

https://m.edso0.ru/190ZY4BUB

39

KonTponbhas pabota «OnTuka.

OcHOBBI crielMaNIbHOM Teopuun
OTHOCHUTEJIEHOCTH

https://m.edsoo.ru/L8689JPLI



https://m.edsoo.ru/K9OWVKE11
https://m.edsoo.ru/C8LCRSEJI
https://m.edsoo.ru/Q2I18XYOJ
https://m.edsoo.ru/M5127JYGT
https://m.edsoo.ru/P8GB9FJ5N
https://m.edsoo.ru/0VLMCN6B2
https://m.edsoo.ru/I90ZY4BUB
https://m.edsoo.ru/L8689JPLI

40

®otonsl. opmyiia [1nanka.
OHeprus U UMILYJIbC GOTOHA

https://m.edsoo.ru/ZL6P16LAQ

41

42

43

44

OTKpBITHE U HCCIEN0BaHUE
dororddekra. OnbiTer A. T
CroneroBa

3akonsl Gpotordhdexra.
VYpaBHeHue DUHIITEHHA 114
dororddekra. «Kpachas
rpanuna» Goroddderra

Hasnenue cera. OnbiThl I1. H.
JleOeneBa. XuMuueckoe
JIICUCTBHUE CBETA

TexHuueckue ycTporucTBa u
NPaKTUYECKOE MPUMECHEHUE:
dboTo31eMEHT, GOTOIATUHK,
CoNTHEYHas OaTapesi, CBETOUO/T

https://m.edsoo0.ru/PGL5XXSRO

https://m.edsoo.ru/YLCK770G8

https://m.edsoo.ru/EGO6ZQ1SA

https://m.edsoo.ru/UFQDRSL5M

45

Pemenue 3agad mo reme
«DJIeMEHTEI KBAHTOBOM
ONTHUKUY

https://m.edsoo.ru/ZE73A67B1

46

Mogens atoma TomMcona.
Omneitel Pezepdopaa no
pacCCessHUIO O-4aCTHII.
[TnanerapHast MoAenb aToMa

https://m.edsoo.ru/FIC11POHN

47

48

IToctynatel bopa

H3nydenue u noriomeHue
($hOTOHOB MpH Mepexojie aToma
C OZHOTO YPOBHS SHEPrUU HA
Ipyrou. Buael ciekTpos

https://m.edso0.ru/6X7GFHZ9X

https://m.edsoo.ru/NNSBHZYBE



https://m.edsoo.ru/ZL6P16LA0
https://m.edsoo.ru/PGL5XXSRO
https://m.edsoo.ru/YLCK77OG8
https://m.edsoo.ru/EGO6ZQ1SA
https://m.edsoo.ru/UFQDRSL5M
https://m.edsoo.ru/ZE73A67B1
https://m.edsoo.ru/FIC11P0HN
https://m.edsoo.ru/6X7GFHZ9X
https://m.edsoo.ru/NN8BHZYBE

49

50

BonHoBbIE CBOMICTBA YaCTHII.
Bosnbl ne bpoiins.
KopnyckynsipHo-BOJIHOBO#
nyanu3Mm. CIIOHTaHHOE U
BBIHYKJICHHOE U3JTy4YCHHUE

OTKpbITHE PAIUOAKTUBHOCTH.
Omneitel Pesepdopaa mo
OTIpEe/IeNIEHUIO COCTaBa
PaZOaKTUBHOTO U3ITYYCHHUS

https://m.eds00.ru/J710TLFCO

https://m.edso0.ru/TSJIFUU3TP

51

CsoticTBa anb(da-, 6era-,
FaMMa'H3JIyT{eHI/I$I. BJII/DIHI/IG
pPaguOaKTHUBHOCTH Ha KHUBBIE
OpraHUu3MbI

https://m.edsoo.ru/UOIRQS0Z5

52

OTKpbITHE IPOTOHA U
HeiTpona. M3oTomnsl. Anbga-
pacnaj. DIeKTPOHHBIN U
HO3UTPOHHBIN OeTa-pacma.
I'amma-usnydenue

https://m.edsoo.ru/H2XIHOG3E

53

DHeprus CBsi3M HYKJIOHOB B
anpe. SlnepHsle peakuum.
SAnepuslii peaxtop. [IpoOnemsl,
HEePCHEKTUBBI, SKOJIOTHYECKHE
ACTIEKTBHI SJIEPHOM SHEPreTUKU

https://m.edsoo.ru/CFJYJSSIG

54

DJIEMEHTApHBIE YaCTHILIBI.
OTtkprITHE TO3UTPOHA. MeTOo b1
HAOJII0/IEHUS ¥ pEerUCTpaliu
AJIEMEHTApPHBIX YaCTHII.
Kpyrastii cton
«DyH1aMEHTaNbHbIE

https://m.edso0.ru/SUC62U40A



https://m.edsoo.ru/J710TLFCO
https://m.edsoo.ru/TSJFUU3TP
https://m.edsoo.ru/UOIRQS0Z5
https://m.edsoo.ru/H2XIHOG3E
https://m.edsoo.ru/CFJYJSSIG
https://m.edsoo.ru/SUC62U4OA

B3auMoiericTBUs. EquHCTBO
(U3UYECKON KapTHHBI MUPAY

55

56

Dtanbl pa3BUTHS ACTPOHOMUH.
[IpuxnagHoe u
MHUPOBO33PEHYECKOE 3HAUCHUE
actpoHoMuHd. Buj 3BE31HOrO
Heb6a. Co3Be3ausi, apKue
3BE3/1bl, INTAHETHI, UX BUJIUMOE
nBuxeHue. CoHeyHas
cucreMa

Comnne. Conaeynas
AKTUBHOCTH. ICTOUHUK
sHeprun CoJiHIIA U 3BE3]T

https://m.edso0.ru/5PXS219VY

https://m.edsoo.ru/1JZR54JA0

57

58

59

3BE3/bI, X OCHOBHBIE
XapaKTEePUCTUKU. 3BE3IbI
TJIABHOM MOCIIE0BATEIIbHOCTH.
BnytpenHee ctpoeHue 3BE3 1.
CoBpeMeHHbIE TPEICTABICHUS
0 MPOUCXOKJIECHUU U IBOJIIOIIUU
ConHua u 3B€37

Muneunsiii [Iyte — Hama
I'amaktuka. ITomoxxenue u
npmkenue CoaHIa B
I"anaktuke. I'amakTUKH.
UYépuble ABIPHI B sApax
raJIakKTHK

Bcenennas. Pazberanue
rajnakTtuk. Teopus bonsioro

https://m.edso0.ru/GGD3W74Z0

https://m.edsoo.ru/L2U4S1HU2

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



https://m.edsoo.ru/5PXS2I9VY
https://m.edsoo.ru/1JZR54JA0
https://m.edsoo.ru/GGD3W74Z0
https://m.edsoo.ru/L2U4S1HU2
https://m.edsoo.ru/9IWRLVWNN

B3pbIBA. PenmukToBOE
n3iydeHue. MerarajgakTuka

60

61

62

63

64

65

Hepemennsie npodiaembl
ACTPOHOMHH

KonrponbHas padora
«DNIEMEHTHI aCTPOHOMUH U
acTpou3uKm»

O6o06maromuii ypok. Posb
(GU3UKH U aCTPOHOMHUU B
SKOHOMMYECKOM,
TEXHOJIOTHYSCKOM, COIIMAIbHON
1 ATUYECKOH cdepax
JIeITEeIILHOCTH YeJIOBEKa

O6o6maromuit ypok. Posib u
MECTO (DU3MKHU ¥ aCTPOHOMHH B
COBPEMEHHOMN HAy4YHOU
KapTHUHE MHUpa

Ob6o6maromuit ypok. Poib
¢du3nveckoil Teopun B
dbopmupoBaHUU
npecTaBiIeHuit o Gu3NYecKoi
KapTHHE MHUpa

Ob6o6maromuit ypok. Mecto
(bU3nUUeCKOit KapTHHBI MUPA B
o0111eM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAayYHBIX
MPEJCTABICHUI O IPUPOJIE

https://m.edsoo.ru/LJHNL2MCF

https://m.edsoo.ru/TXTTCT488

https://m.edsoo.ru/WNJ5CRXYD

https://m.edsoo.ru/2PFPB28UF

https://m.edsoo.ru/Y29SVPCVR

https://m.edsoo.ru/LKNUIKHZH



https://m.edsoo.ru/LJHNL2MCF
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PesepBHbIil ypok. MaruutHoe
1oJie. JJIEKTpOMarHuTHas
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PesepsHblii ypok. OnTHka.
OcHOBBI cIELIMANIBHOM Teopun
OTHOCHUTEJIEHOCTH

https://m.edsoo.ru/ESABJRKS8L
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Pesepnbiii ypok. KBanToBas
dusnka. DIeMEHTHI
ACTPOHOMHH U acTPOU3UKH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC

Kon
MpPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOM
06pa3OBaTeHBHOﬁ NnmporpaMMmsl CpeaHEro 0611161"0 06pa30BaHI/Iﬂ

JlemMoHCTpUpOBaT, Ha NpUMeEpax pojdb U MecTo (GU3HKU B
101 (dbopMUPOBaHUN COBPEMEHHON HayYHOW KapTHHBI MUpPA, B Pa3BUTHH

COBPEMEHHOM TEXHUKHU U TEXHOJIOTHI, B IPAKTUYECKOMN NEATEIIBHOCTH

monen

Y4YUTHIBATh IPaHUIIBI IPUMEHEHUS N3Y4EHHBIX (PU3MUECKUX MOJICIICH:
MaTepHaibHas TOYKa, WHEpIUAIbHAs CUCTeMa OTCuéTa, abCOIOTHO
10.2 TBEPAOE TEJI0, UICANIBHBIN Ia3; MOJEIIN CTPOCHHUS T'a30B, )KUJKOCTEN U
TBEPABIX TEJ, TOYEHHBIN D3JIEKTPUUECKUH 3apsii — IMpH pelIeHUU

¢duznueckux 3a1a4y

PacnioznaBath (u3nueckue siBaeHus (IpoLecchl) U OObSICHATh UX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJEKYJISPHO-KUHETHUYECKOW TEOPHUU
CTPOCHMsSI BELIeCTBA M JJIEKTPOJAWHAMHUKU: DPABHOMEpPHOE H
PaBHOYCKOPEHHOE MPSAMOJIMHENHHOE ABM)XEHUE, CBOOOAHOE MaJieHue
TeJ, IBWKEHUE IO OKPYXHOCTH, WHEpLUs, B3aUMOJEHCTBHUE TEI;
10.3 nuhdy3us, OpOYHOBCKOE [IBH)KEHHME, CTPOEHHE JKUJIKOCTEH H
' TBEPABIX TeJl, U3MEHEHHe o00bEMa TeJl NpU HarpeBaHUU
(oxJIaX/IeHUH), TEIUIOBOE paBHOBECHE, MCIApeHue, KOHJEHCcallus,

IJIaBJI€HUE, KpUCTA/UIM3alUs, KHUIIEHHE, BJIaXXHOCTh BO3/1yXa,

MOBBIIICHUE JABJICHMS] ra3a IpPU €ro HarpeBaHWU B 3aKPHITOM

cocyle, CBfA3b MEXIy IlapaMeTpaMu COCTOSHHMA rasa B

H30IIponeccax; JICKTpU3ausa T, B3aHMOJICHICTBHE 3apgaa0B

OnuceiBaTh MEXaHUYECKOE JBI)KEHUE, HCHONb3Yys (QHU3NYECKHe
BEJIMYMHBI: KOOPJIUHATA, ITYTh, IEPEMEILIEHUE, CKOPOCTh, YCKOPEHHE,
Macca Tena, CHJla, WMIYJIbC Tela, KUHETUYeCKas JHEprus,
10.4 NOTEHIMaJbHAsE HHEpPIus, MeXaHudeckas pabora, MeXaHHYecKas
' MOIITHOCTh; TNPH ONHMCAaHUHM MPABHIBHO TPAKTOBATh (U3NUECKUN
CMBICTT HCHOJB3YEMBIX BEIMYMH, UX OOO3HAU€HUS U EIUHMIIbI,

HaXOJUTh (POPMYJIbI, CBSI3bIBAIOIINE JTAHHYIO (U3NYECKYIO BEIUUUHY

C ApYTUMHU BCINYNHAMU




10.5

OnuceiBaTh M3y4YCHHBIC TEIUIOBBIC CBOWCTBA TEI W TEIUIOBHIC
SIBIICHUSI, HUCHOJB3ys (U3MUCCKUE BEJIUYHMHBI: JaBJICHUE Tras3a,
TEMIepaTypa, CpeAHsSs KUHETHYEeCKas OSHEPrus XaOoTHYECKOTO
JBYDKEHHUS MOJICKYJI, CpEIHEKBaJpaTHYHas CKOPOCTh MOJIEKYII,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHss OSHeprus, paborta rasa,
KO3((PUIMEHT TOJIE3HOTO JACUCTBUS TEIJIOBOTO JBUTATENS;, IMPU
ONMHCAaHWKM  TPABWIBHO  TPAaKTOBaTh  (DU3MYECCKHIA  CMBICI
UCIIOJIb3YEMbIX BEJIMYUH, UX O0O03HAYEHUS M CAMHHUIIBI, HAXOIUTh
GbopMyJibl, CBS3BIBAIONIME JAHHYIO (QU3UYCCKYIO BEIHYHUHY C

JIpYyTrAMH BEJIUYUHAM

10.6

10.7

OnucelBaTh M3y4EHHBIE D3JIEKTPUYECKHE CBOWMCTBA BEIIECTBA MU
DIIEKTPUUYECKUE SBICHHUS (IIPOIECCHI), HCIONB3Ys (U3NIECKUE
BEJIMYMHBL:  JIEKTPUYECKUH  3apsf,  DJIEKTPUYECKoe  IOoJIe,
HaNpspKEHHOCTh I0JI, MOTEHLMAN, Pa3HOCTh IOTCHLMAIOB; IIPU
ONMCAHUM  MPABUIBHO  TPAKTOBaTh  (PU3MYECKUM  CMBICT
UCMOJIb3yeMbIX BEJIUYMH, UX O0O3HAYEHMs U €AMHUIIBI; YKa3bIBaTh
(bopMyIIbl, CBS3BIBAIOIINE JAHHYIO (U3NYECKYIO BETUUUHY C JPYTUMHU

BCJIIMYNHaAMU

aHaU3UPOBaTh (PU3UUYECKUE TPOLIECChl U SBJICHHUS, HCIIOJb3Ys
(¢u3nyecKkre 3aKOHbl U MPUHIUIIBL: 3aKOH BCEMUPHOI'O TATrOTeHMs, |,
I1 u 111 3axons! HhtoTOHA, 3aKOH COXpaHEHUSI MEXaHUYECKON SHEPruHy,
3aKOH COXPaHEHUS UMITYJIbCA, IPUHIINII CYTIEPIIO3ULIUN CUJT, IPUHIUIT
paBHOINpABUS HHEPLHUAIBHBIX CUCTEM OTCYETA; MOJIEKYJISPHO-
KMHETUYECKYIO TEOPHIO CTPOEHUS BEILECTBA, I'a30BbI€ 3aKOHBI, CBA3b
CpelHel KMHETUYECKOW SHEPruu TEIUIOBOTO JBMKEHUS MOJIEKYN C
a0COJIIOTHOW TeMIlepaTypoi, MEepBbI 3aKOH TEPMOJMHAMMKH; 3aKOH
COXpaHEHHMs DIIEKTPUYECKOro 3apsna, 3akoH Kynona; mpu 3tom
pas3InyaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA, €T0 MaTeMaTHUECKOE

BBIpaXXEHHE U YCIOBUS (TPaHUIIbI, 00JIACTH) TPUMEHUMOCTH

10.8

10.9

OOBSICHATD OCHOBHBIE TPUHIUIBI JCHCTBUS MAIWH, NMPUOOPOB U
TEXHUUYECKUX YCTPOWCTB; pazIu4aTh YCIOBUS HUX O€30MacHOTO

HCIIOJIb30BaHHUS B IIOBCEIHEBHOM KHU3HHU

BBINONHATE SKCIEPUMEHTHI 110 UCCIEIOBAHNIO0 (PU3MUECKUX SIBICHUN
U TIPOLIECCOB C UCHOJIB30BAHUEM IPSMBIX U KOCBEHHBIX M3MEPEHUH;
pu 3ToM GopMyIUPOBAThH NMpo0iIeMy (3a7ady) U TUIOTE3y yueOHOTro
IKCIIEPUMEHTa,  COOMpaTh  yCTAaHOBKY W3  NPEII0KEHHOTO

06opy11013aH1/1;[, MMPOBOAUTD OIIBIT U (I)OpMy.]'IHpOBaTB BBIBOBI




10.10

OcymiecTBisATh TpsSAMble W KOCBEHHBIE H3MEpeHHs (PU3MUECKUX
BEJIMYMH; TP 3TOM BBIOMpATh ONTHMAJbHBIN CIOCO0 M3MEpEeHUs u

HCIIOJB30BaTh U3BCCTHBIC MECTOAbI OLICHKHU HOFpCIHHOCTCfI I/I3MepeHI/II71

10.11

HccnenoBaTh 3aBUCUMOCTH MEXAY (U3MUYECKUMHU BEIHMYMHAMHU C
WCIIOJIb30BAaHUEM MPSMBIX H3MEPECHHIA, IIPH 3TOM KOHCTPYHPOBATh
YCTaHOBKY, (DHKCHpPOBATh PE3yJbTaThl IMOJYYCHHOH 3aBHCHMOCTH
(GU3HYECKUX BETUYHH B BUJIC TAOIUI] U TPaUKOB, IEIATh BBIBOIBI IO

pe3yJibTaTaM MCCIEI0BaHUs

10.12

10.13

10.14

CobOmtogate mpaBuiaa 0e€30MacHOrO0 TpyAa TMpPH  MPOBEICHUU
UCCIICIOBaHUI B paMKax y4eOHOro JKCIIEpUMEHTa, Yyd4eOHO-
UCCIIE/IOBATEIbCKONM M IPOSKTHOM JIESTEIFHOCTH C MCIOJIb30BaHHEM

M3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYI10BaHUS

Pemartp pacu€THble 3a/1a4u ¢ IBHO 33JJaHHOM (DPU3UYECKON MOJEbIO,
UCTIONB3YS (PM3MUECKHUE 3aKOHBI M TPHHIIMITBI; HA OCHOBE aHAIIM3a
YCIIOBUSL 3aJla4yd  BBIOMPATh (PU3UYECKYI0O MOJIEIb, BBIICIATH
buznyeckue BeIMUUHbI U POPMYIIbl, HEOOXOIUMBIE ISl €€ pelIeHHUs,
MPOBOAWTH pacuéThl M OLEHUBATh PEaJbHOCTh MOJIYYEHHOTO

3HA4YCHUs1 (PU3NIECKOI BETMUNHBI
Pemate  KayecTBEHHBIE  3aJauu:  BBICTPAWBaThb  JIOTHYECKH
HEIIPOTUBOPEUYUBYIO LIETIOYKY PACCYKICHUI C OIIOPON HA U3YUYCHHBIE

3aKOHBbI, 3dKOHOMCPHOCTHU U (I)I/I3I/I‘ICCKI/IC SABJICHUA

10.15

Hcnonp3oBaTh MNpu pelIeHWHd Y4YeOHBIX 334ad COBPEMEHHBIE
MH(POPMALIMOHHBIE TEXHOJOTMM JJIsl TMOWCKA, CTPYKTYpHpPOBAHUS,
UHTEpHpeTaliyl U MpeJCTaBIeHUs] yueOHOH M Hay4YHO-TIOMYJISIpHON
MH(pOpMaLIKH, [TOJIYYEHHON U3 pa3IuYHbIX UCTOYHUKOB; KPUTUUECKU

aHAJIM3UPOBATh MOJIy4yaeMyHo HH()OpMaIUIo

10.16

10.17

[TpuBOIUTE MpUMEPHI BKJIaJa POCCUNCKUX M 3apYOCKHBIX yUEHBIX-
(GU3HUKOB B pa3BUTHE HayKH, OOBSCHEHUE MPOILIECCOB OKPYKAIOIIETO

MHpa, B pa3BUTHUC TCXHUKU U TEXHOJIOTUI

Vcnonb30BaTh TeOpETHUECKUE 3HAHUS MO (DU3MKE B MOBCEIHEBHOU
KHU3HU JUId  o0ecriedeHHs O€30MacHOCTH TpU  OOpalleHuu ¢
npubopaMd U TEXHUYECKUMHU YCTPONCTBaMH, Js COXpaHEHHS
310pOBbsl M COOJIOIEHUSI HOPM SKOJIOTMYECKOTO IOBEJICHHS B

OKpYKarollen cpee

10.18

PaGoTaTh B rpynie ¢ BHITOJIHEHUEM Pa3IUYHBIX COLUATIbHBIX POJIei,
IUTAHUPOBaTh  paboOTy TPYIIbI, palMOHAIBHO  pPACHpenessTh

0053aHHOCTU U IUIaHUPOBATL OCATCIIBHOCTH B HECTAHAAPTHBIX




11 KIIACC

CUTyalludX, aJICKBATHO OLICHHMBATH BKJIAJ KaXAO0Ir0 U3 YYACTHUKOB

IPYNIBL B PELICHHE pacCCMAaTPUBAEMON MTPOOIIEMBI

Kon
MpPOBEPAEMOro
pe3yJjbTara

111

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl OCBOCHUA OCHOBHOM
06pa3OBaTeJIBHOﬁ MnmporpaMmsl CpeaHEro 0611161"0 06pa30BaHI/Iﬂ

JleMoHCTpHpOBaTh Ha TIpUMEpax poJib M MeCTO (U3UKH B
(GhOpMHUPOBAHUK COBPEMEHHOM HAYYHOW KapTHHBI MUpPA, B Pa3BUTHH
COBPEMEHHOM TEXHUKH U TEXHOJIOTUM, B IPAKTUYECKOU AEATEIbHOCTH

JIOJIEH, LIEJTOCTHOCTD U €IMHCTBO (PU3NYECKOM KapTUHBI MUpPa

11.2

11.3

Y4YUTHIBATh IPaHUIIBI IPUMEHEHUS N3YUYEHHBIX (PH3UUIECKUX MO/ICIICH:
TOYEYHBIN 2JIEKTPUYECKUN 3apsij, siiepHasi MOJIEIb aTOMa, HyKJIIOHHAs!

MOJCJIb aTOMHOI'O A/ipa IIpu pCIICHUN (I)I/I?»I/I‘ICCKI/IX 3aJa4

PacrioznaBath ¢u3nveckue siBjacHUS (MPOIECChI) U OOBSACHATh UX HA
OCHOBE 33aKOHOB JJICKTPOJUHAMHUKA ¥ KBAaHTOBOW  (DU3UKU:
DIIEKTPUYECKasl MPOBOAMMOCTD, TEIUIOBOE, CBETOBOE, XHMHYECKOE,
MarHMUTHOE  JICUCTBUS  TOKAa,  B3aUMOJICHCTBHE  MAarHMTOB,
DIICKTPOMArHUTHAsT WHAYKIMS, JCHCTBUE MAarHUTHOTO TIOJIS Ha
MPOBOAHUK C TOKOM M JIBIKYIIUUCS 3apsif, SJIEKTPOMArHUTHHIE
KOJIeOaHUsT W BOJHBI, TNPSMOJMHEWHOE pPACIpPOCTPAaHEHHE CBETa,
OTpakeHHe, INpeJoMJIeHHe, UHTeppepeHuus, audpakuus U
MOJIIpU3aIUsl CBETa, AUCIEPCHUs cBeTa, GoTodIeKTpudeckuil 3hdext
(poroaddexT), cBeTOBOE AaBlIeHHWE, BO3HUKHOBEHUE JIMHEWYATOTO
CIeKTpa aToMa BOJOPOAA, €CTECTBEHHAss W HCKYCCTBEHHas

PaanOaKTUBHOCTD

11.4

OnuceiBaTh W3YYCHHBIC CBOKMCTBA BemIECTBA (DJICKTPUUYECKUE,
MarHUTHBIE, ONITUYECKUE, DNIEKTPUIECKYIO IIPOBOIUMOCTD PA3IUYHBIX
Cpel) © DSIEKTPOMArHUTHBIE SBJICHHS (IIPOLIECCHI), HCIOIB3YS
¢usznyecKkue BENUYMHBI: OJEKTPUUECKUH 3apsj, cuila ToKa,
DIIEKTPUUYECKOE  HANPSOHKCHHE, DJIEKTPUYECKOE COMPOTHBIICHHE,
pasHocth noreHuanos, J/IC, paboTta Toka, MHIYKIUS MarHUTHOTO
nons, cuna Amrmepa, cuia JlopeHIa, WHAYKTUBHOCTHh KATYIIKH,
SHEPTHUA DJICKTPUICCKOr0 U MAarHUTHOI'O HOJ'I@IZ, nepuoa U 4actora
KoJieOaHuil B KoJIeOaTEIbHOM KOHTYpE, 3apsij U CHJIa TOKa B ITPOIIECCE

TapMOHHUYCCKUX OJICKTPOMATIrHUTHBIX KOJ'IC68.HI/II\/'I, (I)OKYCHOC




11.5

pPacCTOSIHUE W ONTUYECKas CUia JIMH3BI, [P ONUCAHUU IIPABUIIBLHO
TPAaKTOBaTh (PU3MYECKUI CMBICI HCIONb3YyEeMBIX BEJIWYHMH, HX
0003HaueHUs] WU EAMHUIIBl; YKa3blBaThb (OPMYIIbI, CBA3BIBAIOIINE

JaHHYI0 (PU3UYECKYIO0 BETUUUHY C IPYTUMH BeIMYMHAMHU

OnuceiBaTh  HM3yYEHHBIE KBAaHTOBBIC SBIEHUS M IIPOLECCHI,
UCIOJb3Ysl (PU3UUECKHUE BEIUYMHBI: CKOPOCTh 3JIEKTPOMATHUTHBIX
BOJIH, JIJTUHA BOJHBI M YacTOTa CBETA, SHEPTUS U MUMITYJIbC (OTOHA,
NEepHO/JI II0JIypaciiaja, 3HEPIrus CBSA3H aTOMHBIX S7Ep; IPU ONMCAHUU
IPAaBWJIBHO TPAKTOBAaTh  (PU3UYECKHMH CMBICI  HCHOJB3YEMBIX
BEJIMYMH, MX OO0O3HAuY€HUs M EIUHMIIBI; YyKa3blBaTh (HOPMYIIbI,
CBS3BIBAIOIINE JAHHYIO (U3MUECKYI0 BEIMYUHY C JPYTUMH

BEIWMYMHaAMU, BBIYHUCIATHh 3HAYCHUEC (1)I/I3I/IHCCKOI>'I BCINYUHBI

11.6

11.7

11.8

AHanu3upoBath (PU3MYECKHE TPOLECCHl M SBJICHUS, HCIOIB3YA
¢u3nyeckue 3aKOHbl M NPUHUMOBL  3akoH OMa, 3aKOHBI
[OCJIEI0BATEIBHOTO M MapajuleIbHOI0 COEAMHEHUS IPOBOJHHUKOB,
3akoH Jlxoyis — JIeHna, 3aKOH 2J1€KTPOMArHUTHON MHIAYKIUH, 3aKOH
IPSIMOJIMHEHHOT O pacpOCTPaHEHUI CBETA, 3aKOHBI OTPAaXKEHU CBETA,
3aKOHBI IIPEJIOMJIEHUS CBETa, YypaBHEHME OWHIITEWHa s
dorosddexra, 3aKOH COXpPAHEHUS HHEPrHUM, 3aKOH COXPAHEHHS
UMIIyJIbCa, 3aKOH COXPAHEHUs DJJIEKTPUYECKOro 3apsijia, 3aKOH
COXpPaHEHUs MaccoBOrO 4uciaa, MHocTyidarsl bopa, 3akoH
PaAMOAaKTUBHOIO paclaja; MpH JTOM pa3IMyYaTh CIOBECHYIO
(bOopMyITUPOBKY 3aKOHA, €r0 MAaTEMaTHYECKOE BBIPAKEHHUE U YCIOBUS

(rpaHuLbl, 006J1aCTH) TPUMEHUMOCTH

OHpeI[eJ'IHTL HaIpaBJICHUC BCKTOpAa HWHAYKIUU MArHuTHOI'O IIOJIA

MIPOBOJIHUKA C TOKOM, CHJIBI AMriepa u cuibl JlopeHiia

CTpouTh ¥ ONHUCHIBATH M300pa)KE€HHE, CO37aBAEMOE IUIOCKUM

3€pKajgoM, TOHKOW JIMH30M1

11.9

11.10

BBINOTHATE SKCIIEPUMEHTHI TI0 UCCIIEI0BAaHUIO (PU3NUECKUX SBICHUIN
U IIPOLIECCOB € MCITOJIB30BAHUEM IIPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
pu 3ToM (GOpMYIMPOBATE POOIEMY (3a/1a4y) U TUIIOTE3y yUeOHOTO
OKCIEpUMEHTa,  coOupaTh  YCTAaHOBKY U3  MPEUIOKEHHOIO
000pyI0BaHNsl, IPOBOAUTD OMBIT U POPMYIUPOBATH BHIBOIBI

OcymecTBIITh TNpsIMbIE U KOCBEHHbIE H3MEpeHUs (HU3MUECKUX
BEJIMYMH; MPU 3TOM BbIOMpATh ONTUMAJBHBIM COCO0 M3MEpEeHUs U

HCIIOJB30BaTh N3BCCTHBIC MCTOAbI OLICHKHA HOFpCH.IHOCTCfI I/ISMCpCHI/Iﬁ

11.11

UccnenoBath 3aBUCHMOCTH (PU3UYECKUX BETUYNH C UCIIOIH30BAHHEM

OpSIMBIX M3MEPEHUI; NPU OSTOM KOHCTPYHMpPOBaTb YCTaHOBKY,




(buKCUpoOBaTh pe3yibTAaThl MOJYYEHHOH 3aBUCHUMOCTH (DU3NYECKHUX
BEJIMYMH B BUJE TaOIMI U rpa)UKOB, eNaTh BBIBOBI IO pe3yabTaTaM

Hucciaca0BaHusA

11.12

11.13

CobOmoate TpaBmiia 0€30MacHOrO Tpyda NpH IPOBEIECHUU
UCCICOBaHU B paMKax y4eOHOro OSKCIEpUMEHTa, Yy4eOHO-
UCCIIEI0BATENILCKOW U MTPOCKTHOM IEATEIBHOCTHU C UCIIOIB30BAaHHEM

U3MEPUTENIbHBIX YCTPOICTB U J1abopaTOpHOTO 000pyI0BaHUs

Pemate pacu€THble 3a1a4M ¢ SBHO 33JJaHHON (PU3NYECKO MOJIEIBIO,
HCIIOJIb3YA (1)I/I3I/I‘-IGCKI/IC 3aKOHBI WM MPUHIMUIIBI; HA OCHOBC aHalin3a
yCIOBHS 3aJadd  BbBIOMpaTh (U3UYECKYI0 MOJEINb, BBIIEIAThH
¢du3nyeckre BeJIMYUHBI U (POPMYJIIbl, HEOOXOANUMBIE 115 €€ pelIeHus,
IMPOBOANTD paCLIéTI)I N OLNCHUBATH PCAIbHOCTHL IIOJIYUYCHHOI'O

3HAYCHUS (PU3NICCKON BETUIHHBI

11.14

Pemate  kauecTBEHHbIE  3aJaud:  BBICTPAauMBAaTh  JIOTUYECKHU
HEMPOTUBOPEUUBYIO LIETIOUKY PACCYKJICHUM C ONTOPOI HA U3yUYECHHbBIE

3aKOHBbI, 3dKOHOMCPHOCTHU U (I)I/I3I/I‘ICCKI/IC SABJICHUA

11.15

Hcnonb3oBaTe MpU pelleHMH Y4eOHBIX 3a/7ad COBPEMEHHbBIE
MH(POPMALIMOHHbIE TEXHOJIOIMU ISl IMOMUCKA, CTPYKTYpUPOBAHMS,
MHTEpIIpETallMi U NPEICTaBICHUS y4eOHOW M HAy4YHO-TIOMYJISIPHOMN
uH(pOpMaLKH, [TOJIyYEHHON U3 pa3IuYHbIX UCTOYHUKOB; KPUTUUYECKU

AHAJIU3UPOBATH MMOJYYACMYIO I/IH(l)OpMaI_II/II-O

11.16

11.17

11.18

11.19

OOBSACHATH MPUHLMIIBI ACUCTBUS MallluH, TPUOOPOB U TEXHUUYECKUX
YCTPOMCTB; pa3ianyaTh YCIOBHS MX 0€30IacCHOTO MCIOJIb30BaHMS B

MOBCEIHEBHON KU3HU

[TpuBOANTE MpHUMEpPH! BKJIAZA POCCUNHCKUX U 3apYOEKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, B 00BSICHEHUE MTPOLIECCOB OKPYKAOLIETO

MHpa, B Pa3BUTHUEC TCXHUKU U TEXHOIOTHI

Hcnonp30BaTh TEOpeTUYECKUE 3HAHUS MO (U3KMKE B MOBCEIHEBHOMN
KU3HU i o0ecriedeHus: O€30MacHOCTH TIpH  OOpalieHUuH C
npubopaMM W TEXHHYECKUMH YCTpOMCTBaMH, sl COXpaHEHUs
3I0pOBbsI M COOJIO/IEHUS] HOPM SKOJIOTMYECKOTO IOBEJICHUS B
OKpY’Karollen cpeze

PaGotaTh B rpymmne ¢ BBINOJHEHUEM PA3IMYHBIX COLMAIBHBIX POJIEi,
IUIAaHUPOBaTh ~ pabOTy  TIPYNNbl, PAlUOHAIBHO  PACHPENEINATh
O0SI3aHHOCTH W IUIAHUPOBATH JICATETHHOCTh B  HECTaHIAPTHBIX
CUTYyallUsiX, aJIeKBaTHO OIIGHWBATh BKJAJ KaXJOTO W3 YYaCTHUKOB

IPYIIBI B PELLIEHNE pacCMaTpUBaeMOi MpoOIeMbl




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

pasaejaa 3JIECMECHTA

Kon Kox nposepsiemoro

IIpoBepsiemMble 3J1eMeHTBHI COIeP:KAHUS

OU3NKA 1 METO/JIbI HAYYHOI'O ITO3HAHU A

11

1.2

®uzuka — Hayka o npupojae. HayuHbie
METO/bI IO3HAHUS OKpYKatomiero mupa. Posib
JKCIIEpUMEHTa U TEOpUH B  Ipollecce

MIO3HAHUS IPUPOJIBI. DKCIIEPUMEHT B (pr3uke

MogenupoBanue (U3HYECKUX SBICHUH W
IIPOLIECCOB. Hayunsbie TUIOTE3BI.
®usnyeckue 3aKOHbl M TEOpHH. | 'paHuUIbI
OPUMEHUMOCTH  (U3UYECKUX  3aKOHOB.
[Ipunnun coorBerctBua. Pome m  mecto
¢u3ukn B (QOPMHUPOBAHUMU COBPEMEHHOM
HAay4YHOM KAPTHUHBI MHUDPA, B IPAKTHYECKOU

NESITELHOCTH JTIOAEH

MEXAHHKA

211

212
2.1

2.13

KMHEMATHKA

Mexanunuaeckoe IBYKEHHUE.
OTHOCHUTEIBHOCTD MEXaHUYECKOTO

nBuxkeHust. Cucrema orcuéra. TpaekTopus

[lepemenienue, cKOpocThb (CpPEHSsS CKOPOCTh,
MTHOBEHHass  CKOpPOCTb) M  YCKOpEHHE
MaTepUaIbHON TOYKH, MX IPOCKUUU HA OCH
CUCTEMBI KOOPJAMHAT. Crnoxenue

MIEpEMENICHUH U CII0KEHNE CKOPOCTEN

PaBrOMeEpHOE u PaBHOYCKOPEHHOE
MIPSMOJIMHENHOE JBIKECHUE. I'padpuxu
3aBUCHMOCTH KOOPJIMHAT, CKOPOCTH,
YCKOPEHHUH, IIyTH U IIepeMelleHus

MaTepHaHBHOﬁ TOYKH OT BPEMCHHA




214

2.15

2.1.6

2.1.7

CBoOogHoe majienue. Y CKopeHue

CcBOOOIHOTO MaAECHUSA

KpusonnueliHoe nBukeHue. PaBHOMepHOE
JIBVKCHME  MAaTepUaJbHOM  TOYKM 11O
OKPY’KHOCTH. YTJIOBasi CKOPOCTb, JIMHEWHAs
CKOpPOCTb. ITepuon u 4acToTa.

LleHTpOCTpEMHUTEIFHOE YCKOPEHHE

TexHudyeckue  yCTpOMCTBA:  CIMAOMETP,
JBUKCHHE CHaApsIOB, LICTIHBIE M PEMEHHBIE
nepegadu

[IpakTnueckue paboTHL. H3smepenune
MIHOBEHHOH  ckopoctH. MccnenoBanue
COOTHOIIICHHUA MCKOY nyTiaMHU,
IIPOMJCHHBIMU TEJIOM 3a IOCIEA0BATEIbHbBIE
paBHBIE  MPOMEXYTKH  BpPEMEHH  IIpU
PaBHOYCKOPEHHOM JIBJKEHUHM C HadaJbHOMN
CKOpPOCTBIO, paBHOW Hymwo. M3ydenue
JBUKCHMSI IIApUKa B BA3KOH JKHUIKOCTH.
W3ydyenune nBukeHUs Tena, OPOLIEHHOIO

T'OPU30HTAJIbHO

2.2

221

2.2.2

JTMHAMUKA

[IpuHnun  otHOocurensHOCTH  [anmres.
IlepBbii 3axkoH HeroTona. MuepuuanbHbie

CHUCTEMBI OTCUETA

Macca Tena. Cuna. Ilpunnun cyneprno3uuuu

CHUJI

2.2.3

224

2.25

Bropoii 3akon HeroTOHa M1 MaTepUalbHON
TOYKM B HMHEPUHAIBHOM CHUCTEME OTCYETA
(UCO). Tperuit 3akoH HproToHa mns

MaTCpHaIbHBIX TOUCK

3akoH  BcemupHoro Tarotenus. Cuna
TsbkecTd. IlepBasg KkocMuyeckas CKOPOCTb.

Bec Tena

Cuna ynpyroctu. 3akoH ['yka




2.3

2.2.6

2.2.7

Cuna tpenusa. Cyxoe Tpenue. Cuna TpeHUs
CKOJIbKCHUA )41 cujia TPCHUA IIOKOAI.
Koaddunuent tpenns. Cusa conpoTuBiieHus

IIpH ABMIKCHUU TEJIa B ) KUAKOCTH HUJIM I'a3C

[loctynarenbHoe U BpaliaTeabHOE ABHXKEHNE

a0COJIIOTHO TBEPOTO TeJa

2.2.8

MOMEHT CUJIbl OTHOCUTEIBHO OCH BPAIICHHUS.
[liteuo cunel. YcioBust paBHOBECUS TBEPAOTO
tena B ICO

2.2.9

2.2.10

231

2.3.2

Texunyeckne YCTpOﬁCTBaZ INOAIIMITHUKH,

ABMIKCHUC NCKYCCTBCHHBIX CITYTHUKOB

[IpakTuueckue padboThl. M3yuenue nBmKeHUS
Opycka MO HaKJIOHHON TIUIOCKOCTH TOJ
JEeHUCTBUEM HeCKoJbkuXx cui. MccnenoBanue
3aBUCUMOCTH CHJI YIIPYTOCTH, BOSHUKAIOIIHAX
B JepopMUpPYEeMOil TMpYyKUHE U PE3MHOBOM
oOpasiie, OT BEIMYUHBI WX JaedopManuu.
UccnenoBanue yCIIOBUU paBHOBECHS
TBEPJOTO TeJIa, UMEIOIIET0 OCh BpalCHUS
3AKOHbBI COXPAHEHUA B MEXAHUKE

NMnynsc MarepuanbHOM TOYKH, CHCTEMBI
MaTepHaIbHBIX To4eK. MMmynbc cuibl u
M3MEHEHNE UMITYJIbCa TeJla

3akoH coxpaHeHuss umnyiasca B HCO.

PeakTtuBHOE ABHKEHHUE

2.3.3

PaGora cuet

234

2.35

MorHoCTE CHIIBI

Kunernueckass  sHepruss  MaTepHAIBHON

TOYKH. TeopeMa 0 KHHETHYECKOMU OHCPIrun

2.3.6

ITorenunaneHas oHeprus. IloreHnumanbHas
SHEPIUs yIpyro nehopMUPOBAHHOMN
npykuHsl. IloTeHnumanbHas »HeEprus Teia

BOJIM3U OBEPXHOCTH 3eMIIH




HOTGHHI/IaJ'IBHBIe N HCIMIOTCHLMAJIBHBIC CUJIBI.

CBs3b pa6OTI>I HCIIOTCHIUAJIBHBIX CHII C

2.3.7 M3MEHEHHUEM MEXaHUYECKOI SHEPTHH
CHCTEMBI TEJL 3aKkoH COXpaHEHHS
MEXaHUYECKOH 3Heprun

2.3.8 VYrpyrue u Heynpyrue CTOJIKHOBEHHS

239 TexHuyeckue ycTponcTBa: JBUKEHHE PaAKeET,

o BOJOMET, KOIIEP, IPYKUHHBIN ITUCTOJIET

[Ipaktuueckue pabotel. M3yuenue cBs3u

2310 CKOpOCTEel Ted TMpH HEyNpyrom  yiape.

HccnenoBanme cBs3um  pabOTBI  CHJIBI  C

H3MEHECHHEM MEXaHNYeCKOM OHCPI'HHA TCJia

3.1

MOJIEKYJISIPHAS ®U3UKA 1 TEPMOJAMHAMUKA
OCHOBbI MOJIEKVJISIPHO-KUHETUYECKOM TEOPUU

3.11

OCHOBHBIE ~ TIOJIOKEHHSI  MOJICKYJSPHO-
KUHETUYECKOW  TEOpHUH. BpoyHoBckoe
newkenue. Auddysus. Xapakrep ABIKEHHS

n B3aHMOHeﬁCTBHH qaCTul BCIICCTBa

3.12

Mopenu cTpoeHHs Ta30B, JKUIKOCTEH U
TBEPABIX TE€T U OOBACHEHHE CBOWCTB

BEIIIECTBA HA OCHOBE 3THUX MOJENICH

3.1.3

3.14

Macca wMonekyn. KomuuecTBo BemecTsa.
[TocTostHHass ABoraapo
TenmoBoe paBHOBecue. Temmeparypa u eé

nsmepenue. [llkana remneparyp Lienscus

3.15

3.16

Mopnens  upeanpHoro rasza. OcHoOBHOE
ypaBHEHHE MOJIEKYISIPHO-KMHETHYECKOM

TCOPHU UACATBHOI'O Ira3a

AGcomtoTHas TeMIeparypa Kak Mepa cpeiHein
KMHETUYECKOU SHEPTUu TEIIOBOTO
JNBWKEHUs vactull rasza. [llkana temmneparyp

KennBuna

3.1.7

VYpaBuenne Kianelipona — MeHaeneesa.

3akoH /lampToHA




3.18

I"a3oBbIe 3aK0HBI. M30mpoI1IeCcChl B UACATBHOM
ra3e¢ C MMOCTOSHHBIM KOJIMYCCTBOM BCIICCTBA.

M30TepMa, u30Xopa, n3odbapa

3.1.9

3.1.10

TexHuueckue  yCTpOMCTBA:  TEPMOMETD,
6apomeTp

[IpakTuueckue pabotsl. M3mepeHue macchl
BO3]lyXa B KJIacCHOM koMmHare. MccnenoBanue
3aBUCHUMOCTH MEXy napameTpamu

COCTOSAHUA pa3pEKEHHOI'O ra3a

3.2

OCHOBbI TEPMOJINMHAMMKU

3.2.1

3.2.2

TepMO,Z[I/IHaMI/I‘ICCKaH CHUCTCMA. BHyTpeHHHH
OHCPIuia TepMOI[I/IHaMI/I'-IGCKOI\/JI CUCTEMBI H

CIocoObI €€ H3MEHEHNS

KomuyectBo TemnoTe! U paboTta. BHyTpeHHSIS

QHCPIruA OAHOATOMHOI'O HACAJILHOI'O I'a3a

3.2.3

3.24

Buael Tenmonepegauu: TEIIONPOBOIHOCTD,
KOHBEKIMS, u3ilydeHue. Tenno€mMKocTh Tena.
VYienpHass TEIUIOEMKOCTh BellecTBa. Pacuér

KOJIMYCCTBA TCIJIOTHI IIPU TCILJIOIICPCaauc

ITepBrrit 3aKOH TEPMOIUHAMHUKH.
[Ipumenenue IIEpBOro 3aKOHa
TEPMOJUHAMUKHI K M30MPOLIECCaM.

I'paduueckas uHTEpHIpeTays padboThl raza

3.25

TeroBble MammHbl. IIpuHIMNIBL KEUCTBHS
TEIUIOBbIX MaluH. [IpeoOpa3zoBanus sHeprun
B TeIIOBBIX MammHax. Koaddumuent
nosiesHoro  aeicteus  (mamee —  KIIM)

teroBoit MamuHbl. [{ukn Kapuo u ero KIT/]

3.2.6

Bropoii 3aK0H TEPMOJIMHAMUKH.
HeoOpatumocTs mpormeccoB B MPHPOJIE.
TerioBele  IBHUTATENH. IKOJIOTHYECKHE

HpO6JICMLI TCIINIOOHCPICTUKHA

3.2.7

Texnuueckue yCTpOMCTBA: JBUTaTElb
BHYTPEHHETO Cropanus, ObITOBOM

XOJIOAUJIBHUK, KOHAUITUOHCD




3.3

3.2.8

[IpakTrueckue paboTEHL. N3mepenne

YAEIBHOMN TEMIIOEMKOCTH

AT'PEI'ATHBIE COCTOAHUA BEIHLIECBA. ®A30BbIE ITEPEXO/IbI

3.3.1

[TapooGpazoBanue u KOH/ICHCAIIHS.
Hcnapenue u xunenwe. YjenbHas TeruioTa
nmapooOpa3oBaHMUsL. 3aBUCUMOCTH

TEMIICPATYPhI KUIICHUA OT AaBJICHUSA

3.3.2

3.3.3

3.34

AOCONIOTHAS W OTHOCHUTENbHAS BJIAXKHOCTH

Bo3ayxa. HacelleHHb1 nap

Teépmoe  Temo.  Kpucrammueckue U
amopdHble Tena. AHHU30TPONHUS CBOWCTB
KpuCTaJlJIOB. )KI/II[KI/IG KpHuCTaJlJIbI.

COBpeMeHHHC MaTcpHrabl

[InaBnenue u KpuctauMzauus. Y JelbHas

TCILJIOTA IIJIaBJICHHUA. CY6J'II/IMaI_[I/I$[

3.35

ypaBHCHI/Ie TEII0BOro OajaHca

3.3.6

3.3.7

TexHuyeckue YCTpONCTBA: TUTPOMETP U
MICUXPOMETP,  KAJIOPUMETP,  TEXHOJOTUU
MIOJIy4Y€HHUsI COBPEMEHHBIX MaTEPHAIOB, B TOM

YHUCJIC HAHOMATCPHAJI0B, U HAHOTCXHOJIOTHHU

[IpakTueckue paboTHL. Nsmepenune

BJIA’KHOCTH BO3ayXa

OJIEKTPOAMMHAMUKA

4.1

411

OJIEKTPOCTATHUKA

OnexkTpuzauust Tena. OJNEKTPUYECKHH 3apsi.

I[Ba BU 1A DJICKTPUUICCKHUX 3apsA10B

41.2

413
414

4.1.5

[IpoBoaHMKY, JTUDIIEKTPUKA U
ITOJTYITPOBOTHUKHU

3aKOH COXpaHEHUs AIEKTPUIECKOro 3apsaaa
B3aumoneiicteue 3apsanoB. 3akon Kymnona
Onekrpuueckoe  mnose.  Hampsok€HHOCTB
JJIEKTPUYECKOIO TIOJISL. [TpuHIMN

CYNEpIIO3UIU. Jluauu HaHpH)KéHHOCTI/I

QJICKTPHUYICCKOI'O I10JIA




4.1.6

4.1.7

4.1.8

4.1.9

PaGora cumim 3IEKTPOCTATHYECKOTO  TOJIS.

Ilorenuuan. Pa3HoCcTh MOTEHIINAIOB

HpOBOIIHI/IKI/I U OUSJICKTPUKU B IMOCTOSAHHOM
OJICKTPUYCCKOM  IIOJIC. I[I/IBHeKTpI/I‘IeCKaH

IMPpOHUIIACMOCThb

DNEKTPOEMKOCTb. Konpaencarop.
DneKTPOEMKOCTh IUIOCKOTO KOHAEHCATOpA.

DHeprus 3apsHKEHHOI0 KOHAEHCcaTopa

Texnudeckue yCTPOHCTBA:  3JIEKTPOCKOIL,
JIIEKTPOMETP, IJIEKTPOCTATHYECKasi 3alluTa,
3a3eMJIeHHE AIIEKTPONIPUOOPOB,

KOHJICHCATOP, KCEPOKC, CTPYHHBIIA IPUHTEP

4.1.10

IIpakTuueckue paboTHI. HN3mepenue

SHeKTpOéMKOCTI/I KOHIACHCATOpPa

4.2

OCTOSHHBIN SJIEKTPUYECKUN TOK. TOKU B PA3JIMYHBIX

CPEJIAX

Ycaopus CYHIICCTBOBAHUA IIOCTOAHHOI'O

421 JJICKTPUUYECKOTO TOKa. VICTOYHWMKHM TOKA.
Cuia Toka. [TocTossHHBIN TOK
4.2.2 Hanpspkenue. 3akon Oma a1 ygacTka 1enu
493 DNEKTPUYECKOe CONMPOTHBICHHE. Y IEIbHOE
o COTPOTUBIICHUE BEIIECTBA
424 [TocnenoBarensHOE, napasuieNbHOE,
o CMEIIIaHHOE COSIMHCHHUE TTPOBOTHUKOB
PaGora snextpudeckoro Toka. 3akoH [xoyns
4.2.5
— Jlenna
4.2.6 MOMIHOCTP JEKTPUUECKOTO TOKA
anekTpoaBwxkymas cuia (namee — 3JC) u
427 BHYTpEHHEE CONPOTUBJICHHE HCTOYHHUKA
o ToKa. 3akoH OMma s NOJHOM (3aMKHYTOM)
aneKkTpudeckoit nemnu. Kopotkoe 3amMbIkanue
428 DNeKTpoHHAs  MPOBOAMMOCTh  TBEPIBIX

METAJJIOB. 3aBUCHMOCTD COIIPOTUBJICHUA




4.2.9

METAJUIOB oT TeMIIepaTyphbl.
CBepxnpoBOIUMOCTb
OnekTpuueckuil ToKk B Bakyyme. CBoiicTBa

OJICKTPOHHBIX ITYYKOB

4.2.10

4211

4.2.12

4.2.13

4.2.14

[TonynpoBoaAHUKH. CobOcTBeHHas u
MpuMecHas MIPOBOIUMOCTD
MOJIypoBOIHUKOB. CBONCTBA p-n nepexoia.

[TomympoBOTHUKOBBIE IPUOOPEI

ONEeKTpUYECKUH TOK B  DJIEKTPOJUTAX.
DneKTpoIuTHYECKast JMCCOLMALIUS.

DneKTpoan3

DNEeKTPUUECKHUI TOK B rasax.
CaMOCTOSTEIBHBIM W HECAMOCTOATEIbHBIN
paspsin. Pa3nudHbple THITBI CAMOCTOSATEILHOTO

paspsaa. Monnus. [1nazma

TexHudeckue  yCTpOMCTBA:  aMIlepMETp,
BOJIbTMETP, PpEOCTaT, HWCTOYHUKU TOKaQ,
JJIEKTpOHArpeBaTeIbHbIE npuOOpHI,
JJIEKTPOOCBETUTEIIbHBIE npudopsl,
TEPMOMETP  CONPOTHUBJICHUS, BAKYyMHBIN
MO, TEPMUCTOPBl U (OTOPE3UCTOPHI,

HOHprOBO}IHHKOBLIfI Auona, raJJbBaHUKa

[IpakTnueckue paboThLI. N3yuenne
CMEIIAHHOTO COEAMHEHMSI PE3UCTOPOB.

N3mepenune DJIC ucTOYHMKA TOKa M €ro
BHYTPEHHEro cornpoTtusieHus. Halmronenue

ANIEKTPOITH3a

11 KIIACC

Kon Koanposepsiemoro
pasaeJna 3JIEeMEeHTa

IIpoBepsiemMble 3JIeMEHTbI COIEPKAHUSA

4

OJIEKTPOAMMHAMUKA

4.3 MATHUTHOE ITOJIE. SJIEKTPOMAT'HUTHA S UHAYKIWA




43.1

43.2

4.3.3

ITocTosiHHEIE MarHUTEI. B3anMoaelcTBrE

IIOCTOAHHBIX MAarHuTOB

MaruutHoe mosne. BekTOp MarHUTHOU
uHaykuud.  [lpuHnun — cynepno3unuu.
Jluann MarnutHOM MHAYKuMM. KapruHa
JUHUA MarHUTHOM MHAYKIHMHM  IOJIS

IIOCTOAHHBIX MAarHuTOB

MarsuTtHO€E 10JI€ IIPOBOJHUKA C TOKOM.
KapTuna nuHMN 10JIS JIMHHOTO NPSIMOTO
IIPOBOJHMKA U 3aMKHYTOI'O KOJIBLIEBOI'O
IIPOBOJHMKA, KAaTyIIKH C TOKOM. OmbIT
Opcrena. B3aumozeiicTBre npoBOJHUKOB

C TOKOM

43.4

Cuna Amrmepa, e€ MOJIyNIb U HAaIIPaBIICHUE

4.3.5

Cuna  Jlopenua, €& MoAylp U
HarpaBjieHue. JIBrKeHHe 3apsHKCHHOMN
JaCTHULbI B OJHOPOAHOM MAaroHuTHOM IT0JIC.

Pa6ota cubl Jlopenna

4.3.6

SIBneHue QJICKTpoMar HUTHOM HHAYKIIUU

4.3.7

IToTok BCKTOpPAa MarHuTHOM HHAYKIIUU

4.3.8

4.3.9

/C WHIYKIHUH. 3akoH
AJIEKTPOMAarHUTHOM MHAyKInu Papanest

BuxpeBoe »anextpuueckoe moiae. IC
WHAYKIMA B IPOBOJHMKE, IBUKYLIEMCS
MOCTYNATEIbHO B OJTHOPOJIHOM

MAargauTHOM II10JI€

4.3.10

4311

IIpaBuno Jlenna

NHIyKTUBHOCTB. SIBnenne

camouHaykiuu. J/1C camouHayKuuu

4.3.12

4.3.13

4.3.14

3Hepr Ul MArHuTHOI'O IIOJId KaTYIIKH C

TOKOM
DJIEKTPOMATrHUTHOE TTOJIE

TexHudeckne yCTpPOMCTBA: ITOCTOSTHHBIE

MAarHuThl, QJICKTPOMAIHUTHI,




AIIEKTPOJBUTaTENb, YCKOPUTEIH
AIIEMEHTAPHBIX ~ YaCTULl, HWHIYKIIMOHHAs

1e4Yb

4.3.15

[IpakTnueckue paboTHI. Nzydenue
MarHuTHOTO TIOJII KATYIIKU C TOKOM.
HccnenoBanue JeiCTBUS TMOCTOSITHHOTO
MarHuta Ha  paMKy C  TOKOM.
HccnenoBanue SBJICHUS

AJEKTPOMATHUTHON MHIYKLIMU

KOJIEBAHUWA 1 BOJIHBI

MEXAHUWYECKUE U O5JIEKTPOMAI'HUTHBIE KOJIEBAHUA

5.11

512

Konebarenpnas cucrema. CBoOoaHbIE
KojieOaHus. ['apMOHHMYECKHE KOJecOaHMs.
[lepuon, dacrora, ammuutyaa u Qasa

KoebaHui

[IpyxvHHBIA MasTHUK. MaTeMaTHu4eCKHii

MasiTHHK

5.1.3

YpaBHEHHE TapMOHHYECKUX KOJCOAHMIA.
Kunemaruueckoe u OUHAMHUYECKOE

OIIMCaHHUE KOJeOaTeIbHOIO JABVOKCHUA

5.1 514

IIpespamenue SHEPrUU pu
rapMoOHMUYecKUx  Kosiebanusix.  CBs3b
aMILTATY/bI Kosie0aHui HCXOIHOHI
BEJIMYMHBI C aMIUITUTYAaMH KosiebaHui eé

CKOPOCTH M YCKOPEHUS

5.15

5.16

5.1.7

Konebarenbubiit  koHTYyp. CBOOOJHBIE
AIIEKTPOMArHUTHBIE KoJIeOaHus B
uaeaIbHOM  KOJeOaTeNbHOM  KOHTYpE.
AHQJIOTHST MEXIYy MEXaHHUYECKUMH |
AIIEKTPOMAarHUTHBIMU KOJICOAHUSIMHU.

®opmyna Tomcona

3aKOH COXpaHEHHsI SHEPTUH B UACATHHOM
K0J1e0aTeIbHOM KOHTYpE

BI)IHY)K)IGHHBIC MEXaHHUYECCKUEC

kojiebanus. Pezonanc.  PesonancHas




5.18

KpHUBasl. BoinyxaeHHbie

AIIEKTPOMArHUTHBIE KOJIeOaHMs.
Ilepemennbiii  Tok. CHHYyCOWJAIbHBIN

MePEMEHHBIN TOK.

5.1.9

MomHoCTb [IEPEMEHHOT0 TOKA.
AMIIIUTYAHOE U JEHCTBYIOIEE 3HAUECHUE

CHJIBI TOKA W HAITPSXKCHUA

5.1.10

5.1.11

Tpancdopmarop. [IpousBoacTso,
nepeaaya u noTpediIeHue dIeKTPUIECKON
SHEPruu. OKOJOTMYECKHE PHUCKU TpHU
MIPOU3BOJICTBE DJEKTPUUYECKON SHEPIHH.
Kynbrypa UCIIOJIb30BaHUS
AJIIEKTPOIHEPTHH B TIOBCETHEBHOM JKU3HU
TexHuueckue yCTpocTBa: ceiicmorpad,

AIEKTPUYECKUI 3BOHOK, JIMHUU

QJICKTpOoIICpCaav

5.1.12

[IpakTnueckue pabotel. MccnenoBanue
3aBHCHUMOCTH IIEPHUOJA MAJIBIX KoJeOaHui
rpy3a Ha HUTH OT JUIMHBI HUTH U MaccChl
rpy3a. lccrnenoBanue nepeMeHHOro Toka
B enu u3 IIOCJIEZI0BATEIBHO
COETMHEHHBIX KOHJIEHCATOpa, KaTYIIKU U

pesucropa

MEXAHNYECKUE

N SJIEKTPOMATI'HUTHBIE BOJIHBI

5.2.1

5.2
5.2.2

MexaHu4deckue BOJIHBI, YCJI0BUsA

pacnpoctpanenusi. Ilepuoa. CkopocTb

pacnnpoCTpaHCHUs n JJIMHa BOJIHBI.

HonepeqHI)Ie H IPOJOJIbHBIC BOJIHEBI

WNuTtepdepennus 51 T paxus

MEXaHNYCCKHUX BOJIH

523

3ByK. CkopocTh 3ByKa. [ pOMKOCTB 3ByKa.

Beicota Tona. TemOp 3ByKa

524

3J'ICKTpOMaI‘ HUTHBIE BOJHBI. Y CIIOBUSA

HU3JTY4CHUA  DJICKTPOMArHUTHBIX  BOJIH.




5.3

5.25

B3anmnuas opuenTanus BektopoB E, B u v

B JICKTPOMAarHMTHOM BOJIHE B BAaKyyMe

CBoiicTBa  3JIEKTPOMAarHUTHBIX  BOJIH:
OTpa)XeHUE, TPEIIOMIICHHUE, TTOJISIPH3aLUs,
mudpakuus, uaTepdepenuus. CKopocTh

SJICKTPOMArduTHBIX BOJIH

5.2.6

[Ixana AJIEKTPOMArHUTHBIX BOJIH.
[IpuMeHeHue >JIeKTPOMAarHUTHBIX BOJIH B

TEXHUKE U OBITY

5.2.7

[TpuHIMIBI PaguOCBA3M U TEJICBUACHUS.
Pannonokanus. DNEeKTpOMarHuTHOE

3arpsi3HEHUE OKPY KaIOIIEeH cpeibl

5.2.8

5.3.1

TexHUYECKHE yCTPOUCTBA: MY3bIKAIbHbBIE
WHCTPYMEHTHI, yIIbTPa3BYKOBast
JIMarHOCTHKAa B TEXHUKE M MEIUIMHE,
pajap, paAHONpPUEMHHK,  TEIEBU3OD,

anTeHHa, tenedon, CBY-neup
OIITUKA

[IpssmonuHeitHoOe pacrpocTpaHeHue

CBETa B OAHOpOAHOM cpexe. JIyu cBera

5.3.2

OTtpakeHue cBeTa. 3aKOHBI OTPaKCHUS
cBera. [locTpoeHre H300paKeHHIA B TIOCKOM

3epKase

533

[penomienne cBeta. 3aKOHBI TPETIOMIICHUS
CBeTa. AOCOITIOTHBIH OKa3areib

MMPEIOMJIICHUA

534

535

Ilonxoe BHYTPEHHEE OTpayKeHHE.
IIpenenbHbIN yron NOJHOTO BHYTPEHHETO

OTpakKeHUs

Hucniepcust  cBera. CIIOXKHBIM  COCTaB

oenoro ceera. L{Ber

5.3.6

CoOuparolne U pacceuBarollyie JIMH3bI.
Tonkasa nmuH3a. DOKyCcHOE pacCTOSHHE U

OITHYCCKas cuJia TOHKOM JIMH3EI.




5.3.7

[TocTpoenue n300pakeHU I B
COOMpArOIINX W PACCEUBAIONINX JIHMH3aX.
dopmysia TOHKON JIMH3BL. YBEJIUYECHUE,

JaBaeMoe JIMH30U

IIpenenst [IPUMEHUMOCTH

FeOMCTpH‘ICCKOﬁ OIITHUKH

5.3.8

HNutepdepentius cBera. KorepeHTHbie
UCTOYHUKUA.  YCIOBHS  HaOJIOJICHUS
MaKCHMYMOB u MHUHUMYMOB B
UHTEp(PEPEHITMOHHON KapTHHE OT ABYX

CI/IH(baSHBIX KOI'¢pC€HTHBIX HCTOYHUKOB

5.3.9

Hudpakmus  cBera.  JudpakmumonHas
pemérka. Y cinoBrue HaOJII0ICHUS TJIABHBIX
MaKCUMYMOB npu naJIcHuU

MOHOXPOMATHYCCKOI'0O CBCTa Ha

TUGPaKIIUOHHYIO PEIIETKY

5.3.10

5.3.11

5.3.12

[Tonsipusanus ceera

TexHudeckue yCTpPOWCTBA: OYKH, JyIa,
¢doroanmapar, MPOEKIHOHHBIN ammnapar,
MHUKpPOCKOII,  TEJIECKOIN,  BOJIOKOHHAs
onTuka, JAudpakIUoOHHAas  peméTka,

MOJIIPOU T

[Ipaktnueckue  pabotel.  W3mepenue
IoKaszaress npesnomieHus. Mcenenosanue
CBOMCTB  M300paKeHW B  JIMH3aX.

Ha6J'IIOI[eHI/Ie AUCIICPCHUHU CBCTA

BJIEMEHTHI CITIELITUAJILHOM TEOPUM OTHOCUTEJILHOCTH

6.1

I'paHuLBI TPUMEHUMOCTH KJIACCUYECKOU
MEXaHUKH. [TocTynmatel TEOPUH
OTHOCHUTEJIBHOCTH: WHBAPUAHTHOCTh
MOIYJII CKOPOCTM CB€Ta B BaKyyMe,

MMPUHIUIT OTHOCHUTCIBHOCTH OnHITEeHA

6.2

OTHOCHUTEIHLHOCTD OIHOBPCMCHHOCTH.
33.M€)1J'ICHI/IC BpEMCHU W COKpalICHUC

JTAHEI




6.3 DHeprusi 1 UMITYJIbC CBOOOTHOM YaCTHIIbI

CBsi3b Macchl C SHEPrHed M UMITYIbCOM
6.4 CBOOOJHOW YACTHULBL. DHEPTUs IOKOs

CBOOOIHOM YaCTHIIbI

KBAHTOBA ®U3UKA

DJIEMEHTBI KBAHTOBOM OIITUKU

®otonsl. Dopmyna I[lmanka  cBs3u
7.11 9HEpruu (poToHa ¢ ero YacTOTON. DHEPrHs

U UMIYyJIbC POTOHA

OTtkpsiTHE 51 HCCIIEN0BAHUE
7.1.2 dotoadpdekra. OmpiTe A.I'. Cronerona.

3akoHsI hoTodddexTa

YpaBHeHue DHHIITENHA I
7.1.3 dotoapdexra.  «KpacHas  rpaHHIaN
dororddekra
7.14 Jasnenue cBera. OnwiTe! [1.H. JIeObenera
7.1.5 XUMHYECKOE ICHCTBHE CBETA

TexHuueckne ycTpoiicTBa: (POTOIIEMEHT,
7.1.6 dboTomaTUHK, COJIHEYHAs Oatapes,

CBETOIUO]I

CTPOEHUME ATOMA

Monens atoma TomcoHa. OnbBITEH
7.2.1 Pesepdopaa mo uccnenoBaHuio CTPOSHUS

aToMma. HnaHeTapHaﬂ MOACJIb aTOMa

Iloctynmatet  bopa.  M3nyuenue u
HOIJIOIIEHUE (OTOHOB MpH  IMEPEXole
7.2.2 aToOMa C OJHOTO YPOBHS JHEPrUM Ha
apyroi.  Buael  cnektpoB.  Crektp

ypOBHCfI OHCPIrur aToMa BOAOpOJda

BonHoBrle cBoiicTBa yacTull. BoJHEBI &ie
293 Bbpoins. KopnyckynsipHO-BOITHOBOU
nyanusM.  Jludpakius SIEKTpOHOB Ha

KpHUCTaJljax




7.2.4

7.2.5

7.2.6

CIHIOHTaHHOE U BBIHY)KJICHHOE U3JIy4YCHUE.
YCTpoiicTBO U IPUHIIHI PabOTHI J1a3epa
TexHUuecKre yCTpOUCTBA: CIEKTPAIbHBIN
aHaJIu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIH
KOMIIBIOTED

[Ipaktuyeckne paboTtsl. Habmronenue

JIMHEHYaToro CIICKTpa

7.3

ATOMHOE APO

7.3.1

7.3.2

7.3.3

Meroapl HaOMIOJEHUS W PETUCTPAUH

SJICMCHTAPHBIX YaCTHUIL]

OTKpBITHE PATHMOAKTUBHOCTH. OTBITHI
Pesepdopna mo ompeneneHuo cocraBa
paaroakTHBHOTO wu3inydeHus. CBoiicTBa
anbda-, Oera-, raMMa-u3JIyqdeHusl.
BinusiHue pagMoakTUBHOCTH Ha JKUBBIC

OpraHU3MbI

OTkpeITHE  TPOTOHa U  HEUTpOHA.
Hyknonnas monens siipa I'eiizenbepra —
WBanenko. 3apsn sapa. MaccoBoe uucio

sanpa. N3oTomnsl

7.3.4

7.3.5

Anbda-pacnan. ONEKTPOHHBIN u
MO3UTPOHHBIK  Oera-pacman. ['amma-
U3JIydeHUe. 3aKOH  paJMOaKTUBHOIO
pacnazaa

OHeprus CBSI3M HYKJIOHOB B  SJpe.

SAnepuble cuibl. JlegekT Maccsl siapa

7.3.6

SAnepHble peakuuu. JleneHue M CHHTE3

saaep

7.3.7

Snepusiii  peaktop.  TepmosiaepHbIN
cunte3. [Ipobiembl u  TNEPCHIEKTUBBI
AJIEPHOM  DHEPreTHKU. OKOJIOTMYECKHE

ACIICKThI ﬂ)ICpHOfI OHCPICTUKHU




7.3.8

OnemeHTapHble  4acTUllbl.  OTKpbITHE
[IO3UTPOHA. @DyH1aMEHTAIIbHBIE

B3aUMOJICHCTBUA

7.3.9

TexHuueckne yCTpPOMCTBA: JO3UMETP,
Kamepa BunbcoHa, sSAEpHBIM peakTop,

aroMHas obomOa

7.3.10

[Ipaktuueckue pabotel. HccnemnoBanue
TPEKOB YaCTHIL (mo TOTOBBIM

dboTorpadusam)

OJIEMEHTBI ACTPOOU3NKU

8.1

8.2

8.3

Bun 3BEé3gH0r0 HeOa. Co3Be3nus, spKUe

3Bé3,[[I)I, IIJTAHETHhI, UX BUANMOC IBUXXCHUC

Conneynas cucrtema. IlmaHeTsl 3eMHOI
IpYIIIBbI. IImaneThI-TUTalThI n ux
CIIYTHHKH, KApPJIUKOBBIC ITJIAHCTHI. Mainnie

Testa CoTHEUHOH CUCTEMBI

Connne, Qorocdhepa wu  armochepa.

ConHeyHas aKTUBHOCTh

8.4

Ucrounuk sneprun CosiHIA U 3BE3NT

8.5

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTHKH:
Mmacca, CBETUMOCTb, paJiiyc, TeMIIeparypa,
ux B3aUMOCBSI3b. Juarpamma
«CTHEKTpaJIbHBIM KJacC — CBETHUMOCTBY.
3BE3Abl  TVIABHOW  IMOCJIEAOBATEIILHOCTH.
3aBUCHMOCTh «Macca — CBETHUMOCTBbY» JUIf

3BE&3]] IJIaBHOM MOCIEA0BATEILHOCTH

8.6

Baytpennee CTpOoeHue 3BE3N.
CoBpemeHHbIE IIPEJICTABIICHUS 0
IIPOUCXOKICHUU 1 3Boironny ColHIIA U 3BE3 .

Jranesl JKU3HUA 3BE3]T

8.7

Mneunsi Ilyre — Hama [anakrtuka.
CnupanbHas  cTpykrypa [ amakTuku,
pacupeneneHue 3BE3M, Tasa W IIBUIN.

ITomoxxeame w nBmwxkenne ConHIa B




8.8

lamaktuke. Ilmockas wu chepuyeckas
HOJICUCTEMBI I allaKTUKU
Tuner ranaktuk. PagworasakThku Hu

KBa3apbl. YEpHBIE IBIPHI B sIpax TajJakTUK

8.9

Bcenennas. Pacmmpenne BceneHHOM.
3akon XaO0ma. PasOeraHue rajgakTHK.
Bospact u paamyc BcenenHoil, Teopus
bonpmioro B3peiBa. Mogens  «ropsdeit

Bcenennoit». PenukToBoe uziyyeHue

8.10

Macmrabnas cTpykrypa BceneHHOi.
Mertaranaktuka. Hepeménnsle npoOiaembl

ACTPOHOMUH




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
«IIpocemenue»

» ®uzuka. 11 knacc. Mskumies I'.41., byxosues b.b., Yapyrun B.M.; non
penakiueit [TapdpentreBoii H.A. AkuimonepHoe o61iectBo «M31aTenscTBo
«IIpocsemieHue»

3amaunuk no ¢usuke 10-11 knacc / PeimkeBuy A.I1.

METO/IUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA

®usuka. [loypounsie pazpadotku. 10-11 kacc. bazoblit u mpodubHbIN
ypoBHH/ FO.A. CaypoB

Coopuuk 3ana4 no ¢puszukel0-11 kmaccel. bazossiit yposens / [lapdentreBa H.
A.
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