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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢Qu3uke 0a30BOro YpOBHSI Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus pazpaboTaHa Ha OCHOBE TMOJOKEHUW M TPEOOBaHUI K pe3yibTaram
OCBOEHHUSI OCHOBHOW 0Opa3oBaTeNbHOM MporpaMmsbl, mnpenctraBieHHbIX B OI'OC
COO, a Ttakxke c ydy€roM deaepanbHON paboueil mporpamMmbl BOCHUTAHUS U
KOHLIETIIUUA TIpernoJilaBaHusl ydyeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpraHu3aUAX Poccuiickoin denepannu, peATU3YIOIINX OCHOBHEIE
oOpa3oBareabHbIE MPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HAMNpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOU KapTUHBI MUpa oOy4daromuxcs 10—11 kitaccoB npu 00yueHun
ux ¢u3nKe Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-JIEATEIbHOCTHOTO TOJIX0/1a.
[Iporpamma no ¢usuke coorBercTByeT TpedoBanusiM @I'OC COO k miiaHUpyeMbIM
JUYHOCTHBIM, MPEIMETHBIM M METANPEIMETHBIM pe3yibTaTaM OOyUEHHs], a TAKKe
YUYUTBIBAET HEOOXOJUMOCTh peah3allMil MEXIPEIMETHbIX CBs3€H (U3UKUA C
€CTECTBEHHO-HAYYHBIMHU YUYE€OHBIMH MpeaMeTaMu. B Hell onpenensitorcs OCHOBHBIE
ey U3ydeHus (U3MKN Ha YPOBHE CPEAHETO O0IIEero 0Opa3oBaHus, IIaHUPYEMbIe
pe3ynbTaThl OCBOEGHHUSA Kypca (PU3UKW: JIMYHOCTHBIE, METaIllpeIMETHBIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[Iporpamma 1o gpu3MKe BKIIOYAET:

e IUIAHUPYEMBIE PE3yNbTaThl OCBOEHUS Kypca (PU3UKH Ha 0a30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI IO r0JIaM O0yUYEHUS;

e cojepkaHue yueOHoro mpeamera « Ou3nkay 1mo rojaMm oOydeHus.

®du3rka Kak Hayka o HauOoisiee OOLIMX 3aKOHAX MPHUPOAbI, BBICTyIas B
KauecTBe y4eOHOIo MpeJMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMM 00 okpykaromiem mupe. [IKoapHBIN Kypc GU3NKH — cHCTEeMOOOpa3yomuii
JUISL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (U3NUYECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHEH,
¢dbuznyeckoit reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenensieT XapakTep U pa3BUTHE
pa3HOO0Opa3HBIX TEXHOJIIOTUH B cpepe SHEPreTUKU, TPAHCIIOPTA, OCBOEHHS KOCMOCa,
MOJYYEHHS] HOBBIX MAaTEPHAJIOB C 3aJaHHBIMH CBOICTBaMHU U Apyrux. M3ydenue
(GU3UKKM BHOCUT OCHOBHOM BKJ1a/l B GOPMHPOBAHNE €CTECTBEHHO-HAYYHON KapTUHbI
Mupa oOydarouuxcs, B (OpMUpPOBAHHE YMEHHUH NPUMEHSATh HAY4YHBIA METOJ
MO3HAHUS TIPU BHITIOJHEHUN UMHU yU4E€OHBIX NCCIIEOBAHUM.

B ocHOBY Kypca pusuku 111 ypoBHS CpeHETo 00111ero 00pa3oBaHusl TTOJI0KEH
pAA MW, KOTOPbIE MOKHO pacCMaTpUBaTh KaK MPUHLHUIIBI €70 IOCTPOEHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCA JIOTUYECKU
3aBEPILIEHHBIM, OH COJEPKUT MaTepual U3 BCeX pa3AesoB (PU3MKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (hM3HKHU.



Hoesn cenepanuszayuu. B cooTBeTcTBUM ¢ HEW MaTepuan Kypca (GU3HMKH
o0benUHEH BOKpPYr ¢u3nyeckux Teopuil. Bemymum B Kypce sBIsieTcs
dbopMupoBaHUE MPENCTABICHUN O CTPYKTYpHBIX YPOBHSIX MAaTE€pHH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanmzanusi mpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTapHOTO TOTEHIMaNa (HU3MUYECKON HayKH, OCMBICICHHE CBS3H Pa3BUTHUSA
(bu3MKH ¢ pa3BUTHEM OOIIECTBA, a TAKKE C MUPOBO33PEHUECKIUMH, HPABCTBEHHBIMU
U DKOJIOTUYECKUMU MTpoOIeMaMHu.

Hoes npuxnaonou nanpaenennocmu. Kypce busuku nmpemnoiaraet 3HakoMCTBO
C LIMPOKUM KPYTrOM TEXHUYECKUX M TEXHOJOTMUECKHX MPHIOKEHUN H3yUEeHHbIX
TEOPUH U 3aKOHOB.

Hoes sxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJEpKaHUsS, MOCBAIIEHHBIX 3KOJOTMYECKHMM IMpo0JieMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbl C Pa3BUTUEM TEXHUKU M TEXHOJIOTUH, a Takxke OOCYKICHUS
po6JieM paloOHAIBHOTO MPUPOIOTIONIH30BAHMS U HKOJIOTHYECKOM 0€30IacHOCTH.

CrepkHEBBIMH JJIEMEHTaMH Kypca (PM3MKM Ha ypOBHE CpPETHETO OOIIEeTo
oOpa3oBaHus SBIAIOTCS (U3UUecKue Teopuu ((POpMHpPOBAaHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOEHUsI PU3NYECKON TeOpuH, posiin GyHIaMEHTAIbHBIX 3aKOHOB U
MPUHITUIIOB B COBPEMEHHBIX MTPEICTABICHUSX O PUPO/IE, TPAHUIIAX PUMEHUMOCTHU
TEOpUH, JIJIsl ONTMCAHUS €CTECTBEHHO-HAYYHBIX SBICHUH U MPOILIECCOB).

CucTeMHO-IeSITeNIbHOCTHBIN TMOJX0A B Kypce (PH3UKU peamu3yeTcs Mpexie
BCEro 3a CYET OpPraHU3alUU SKCIEPUMEHTAIBHON AESITEIbHOCTH O00YyYaroIMXCs.
Jl;1st 6a30BOT0 YPOBHS Kypca (PM3UKHU — 3TO UCIOJIb30BAHUE CUCTEMbI ()POHTAIIBHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U JIa0OpAaTOPHBIX pabOT, KOTOPBIE B IPOrpaMMe
no (usuke OObEIWHEHBI B OOIIMNA CHUCOK YYEHHYECKHUX MPAKTHUYECKUX PaloT.
Briienenne B yKa3aHHOM TMepeYHE J1a0OpaTOPHBIX padOT, MPOBOJUMBIX TS
KOHTPOJISI U OLIEHKH, OCYIIECTBIIIETCS yYaCTHUKaMU 00pa30BaTeIbHOro IMpolecca
UCXOJI1 U3 OCOOCHHOCTEW IUIAHWPOBAHUSI W OCHalleHusi kabunera Qusuku. [lpu
3TOM OO0EcTeunBaeTcs OBJAJCHHWE OOYYarOIIMMHUCS YMEHUSMU TPOBOJUTH
KOCBEHHBIC HM3MEPEHHUS, MCCICAOBAHUS 3aBUCUMOCTEH (PH3NYECKUX BEIUYUH U
MIOCTAHOBKY OITBITOB IO MTPOBEPKE MPEITIOKEHHBIX TUTIOTE3.

Bonbiioe BHUMaHKE yaesieTcsl pEHICHNI0 pacu€THRIX M KAUYECTBEHHBIX 3a/1a4.
[Tpu sTOM n71s1 pacUETHBIX 337124 TPUOPUTETOM SIBJISIOTCS 3a7]a4M C SIBHO 33JIaHHOMN
bu3nYecKol MOAENbI0, TO3BOJIAIOIIME TPUMEHSATh HW3YUYCHHBIE 3aKOHBI |
3aKOHOMEPHOCTH KaK M3 OJHOTO paslena Kypca, Tak M WHTETPHUPYs 3HAHUSA W3
pa3HbIX pasnenoB. /{15 KauyecTBEHHBIX 3a/a4 MPUOPUTETOM SIBIISIFOTCS 3a/IaHUS Ha
OOBSICHEHHE NPOTEKAaHUSl (PU3NYECKUX SBJICHUM U TPOLIECCOB B OKpYXKarouleu
KU3HH, TpeOyronue BBIOOpa (U3UYECKOW MOACNU IS CUTyallMd MPaKTHUKO-
OPUEHTHPOBAHHOTO XapaKTepa.



B cootBetctBum ¢ pedoBanusimu @I'OC COO k MmaTepuanbHO-TEXHUUYECKOMY
o0ecrniedyeHn0 yueOHOTo mporecca 0a30BbIi ypOBEHb Kypca (DU3HKH HA ypOBHE
cpenHero ooOmero oOpa3oBaHUs JIOJDKEH H3Yy4aTbCs B YCIOBHUAX MPEAMETHOTO
kaOuHeTa (PU3MKU WIM B YCIOBUSX HWHTEIPUPOBAHHOTO KaOWHETa MPEAMETOB
€CTECTBEHHO-HAYYHOr0 LUKIA. B kabuHeTe QU3MKHU JOIKHO OBITH HEOOXOJIHUMOE
nabopatopHoe 00OpyJOBaHUE [JIs BBIMOJHEHUS YKa3aHHBIX B MporpaMMme Mo
¢bu3MKe yIeHUYECKUX MPAKTUYECKUX paboT U JEMOHCTPAIIMOHHOE 000pYAOBaHHUE.

JleMoHCTpaninoHHoe o0OopyaoBaHue (HOPMHUPYETCS B COOTBETCTBHHM C
OPUHIIMIIOM MHUHUMAJIBHOM JOCTaTOYHOCTHU M OOECIEeYMBAET IOCTAHOBKY
NEPEUUCIICHHbIX B TMporpaMMe Mo ¢U3HKE KIIOYEBbIX JIEMOHCTpAlui s
UCCIICIOBAaHMUSI  U3y4aeMbIX SIBJICHUA M  TPOIECCOB, OMIUPHUUECKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUICCKUX TPUMCHCHHH.

JlaGopatopHoe 00OpyAOBaHHE [UIsl YYEHHYECKUX MPAKTUYECKUX paboT
dopMupyeTcsi B BHJI€ TEMAaTUYECKUX KOMIUIEKTOB U 0OECIEeYMBAETCs B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydaromuxcs. TemaTnmueckue KOMIUIEKTHI
71a00paTOpHOTO OOOPYJIOBAHUS JIOJKHBI OBITH TMOCTPOEHBI HAa KOMIUIEKCHOM
UCTIOJb30BAaHUU aHAJOTOBBIX M IHU(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BHJI€ TU(PPOBBIX JTaOOpATOPUH.

OCHOBHBIMHU TEJIIMHU U3y4YCHUsI PU3UKHU B 0011eM 00pa30BAHUU SBJISIFOTCS:

e (dopMupoBaHHE HWHTEpeca M CTPEeMJICHHsS OOYYaIOIUXCS K HaydHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE WX HMHTEIUIEKTYaIbHBIX M TBOPYECKHX
CIIOCOOHOCTEIA;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJ]ie TIO3HAHUS U (OopMUpOBaHUE
HCCJIEIOBATENLCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;

e (opMHpOBaHHE HAYYHOT'O MUPOBO33PEHHS KaK pe3yIbTaTa N3yuyeHHUsI OCHOB
CTPOEHUS MaTepuu U PyHIaMEHTAIBHBIX 3aKOHOB (DU3HKU;

e (opmupoBanue yMmeHUW OOBACHATH SBJICHHUS C HCIOJb30BAaHUEM
bu3MYecKuX 3HAHUHN U HAYYHBIX JOKA3aTEIbCTB;

o (dopMupoBaHHE MPEACTABICHUN O poin (U3UKU OIS Pa3BUTHS JIPYTHX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH.

JlocTxeHne 3TUX Ienei o0ecrednBaeTCsl pelIeHHeM CIEeIyIOINX 3a71ad B

mporiecce u3yueHus Kypca GU3uKd Ha YPOBHE CPEIHET0 00IIero oopa3oBaHus:

e TMpuoOpEeTEeHNE CUCTEMbI 3HAaHUH 00 00X (PU3HUECKIX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpHUAX, BKIOYAs MEXaHHKy, MOJICKYJSIPHYIO (DU3HKY,
AIIEKTPOIMHAMUKY, KBAHTOBYIO (DH3UKY M 3JIEMEHTHI aCTPOPHU3UKY;

e (opmMupoBaHuMe yMEHMI TPUMEHSATH TEOPETUUYECKUE 3HAHWUS IS
OoOBbsiCHeHUS (PU3WYECKUX SBICHUNW B TPUPOAEC U IS TPUHATHUA
MMPAKTUYECKUX PELICHUH B IIOBCEIHEBHOMW KU3HU;



e OCBOCHHE CHIOCOOOB peUIeHHUs pa3jINYHbIX 3a7ad C SBHO 3aJaHHOU
busznyeckoil Monenbplo, 3aJay, MOJIPa3yMEBAIOIIMX CAMOCTOATEIbHOE
co3anue GU3NYECKON MOEINH, aIeKBaTHON YCIOBHSIM 33/1a4U;

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

e OBJAJCHUE METOJAMHU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS U IMPOBEACHUS
bu3MYeCKuX SKCIEPUMEHTOB, aHalIW3a U HHTepIpeTanuu UHGOpMaINH,
OTIpEJIEIICHHS IOCTOBEPHOCTHU MOJIYYEHHOTO pe3yJsIbTaTa;

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

Ha wu3ydenne ¢usuku (06a30BbI ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIEro
oOpazoBanus orBojuTcs 136 yacos: B 10 kinacce — 68 yacos (2 4aca B HeleN0), B
11 kmacce — 68 yacoB (2 yaca B HEZICIIO).

[Ipensaraemplii B mporpamMme 1O (QU3MKE TMepedyeHb JIabOpaTOPHBIX H
NPaKTUYECKUX paldOT ABISETCS PEKOMEHJIOBAaHHBIM, YYHTENb JENAaeT BBIOOP
pOBeNECHHUsT J1a0OpaTOpHBIX pabOT M OMNBITOB C YYETOM HHIWBHIYaJIbHBIX
0COOEHHOCTEM 00yUaIOIIUXCSl.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOTI'O MIO3HAHUS

®duszuka — Hayka O mpupoje. HaydHbie METOIbl MO3HAHUSI OKPYKAIOIIETO
Mupa. PoJb 3KkciepuMeHTa U TEOPUH B POLIECCE MO3HAHUS TPUPOAbL. DKCTIEPUMEHT
B (pusmke.

MonenupoBanue ¢Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIOTE3HI.
duznyeckre 3aKOHBI U TEOpUH. [ paHUIBI MPUMEHUMOCTH (HU3UIECKUX 3aKOHOB.
[TpuHIIUIT COOTBETCTBUA.

Pons u mecto ¢uzuku B GOpMUPOBAHWM COBPEMEHHON HAyYHOW KapTHHBI
MHPA, B TPAKTUYECKON AEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHaJioroBble W IU(POBBIE HU3MEPUTEIBHBIE MPUOOPHI, KOMIIBIOTEPHBIC
JIATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABWKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKECHUS.
Cucrema orcuéra. Tpaexkropus.

[lepemenienne, CKOpPOCTh (CpeHssI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, WUX TMPOEKIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CroxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

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

CBobosHOE nazeHre. Y CKOpeHHe CBOOOTHOTO MaICHUSI.

KpuonuHeitHoe nBrMKeHuE. [[BUKEHNE MaTEPUAIBHON TOUKHU IO OKPYKHOCTHU
C MOCTOSIHHOM MO MOAYJIIO CKOPOCTBIO. YTIJIOBAasi CKOPOCTh, JIMHEWHAs! CKOPOCTb.
[lepuon u yactota obparnieHus. LleHTpocTpeMUTEIbHOE YCKOPEHHUE.

TexHuyeckue yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JBH>KCHUE CHAPSJIOB, LICMTHBIE U PEMEHHBIE TTEpEavn.

Jlemoncmpayuu

Mogens cucTeMbl OTCUETa, WILTIOCTPALMS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBHKCHUSL.

[IpeobpazoBanue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGnronenne aBuxkeHUs Tena, OPOIICHHOTO TMOJ] yIiOM K TOPU30HTY U
TOPU30HTANIBHO.



N3mepeHue ycKopeHusi CBOOOHOTO MaJICHHUS.

Hamnpagiienne ckopocTy pu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHre HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEACICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBaHne COOTHOLICHHUSI MEXAY IyTAMH, MNPOWJICHHBIMUA TEJIOM 3a
MOCIICIOBATEIbHBIC PABHBIE MPOMEXKYTKHM BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BSI3KOU KUIKOCTH.

N3yuyenue aBuxKEHUS Tena, OPOLIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTM  ['ammnes.  IlepBbid  3akoH  HproTOHA.
HNHepruanbHble CUCTEMBI OTCYETA.

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

3akoH BcemupHoOro TtaroreHus. Cmiia Tsokectu. llepBas kKocMuueckas
CKOpPOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, CKoiapxeHus1, kauenust). Cumna tperusi. Cyxoe
Tpenue. Cuia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokosi. Koagduiment tpeHusl.
Cuna cCOnpOTUBIICHUS MPU IBUKECHUU TEJA B )KUIKOCTH UJIU Ta3e.

[TocTynarensHOE U BpallaTeIbHOE JIBIXKEHHUE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpaueHus. llnedo cumibl. YcnoBus
paBHOBECHUSA TBEPAOIO TEA.

TexHH4eckrue yCTpOWCTBA M MPAKTUYECKOE MPUMEHECHHUE: MOAIIMITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHEepUHH.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoit 3axkon HeroToHa.

N3mepenune cuil.

CnoxeHue CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTs. Bec Tena npu yCKOpEeHHOM MOAbEME U TIAJICHUN.

CpaBHeHUME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbXKEHUS.

VY cioBust paBHOBeCHS TBEPAOTO TeJia. Buibl paBHOBECHS.

Yuenuueckuii akcnepumenm, nabopamopmuvie pabomul

N3ydenue aBmxkeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUMX B MPYKUHE U
pPE3UHOBOM 00pasiie, OT ux JAehOpMaIIHH.

HccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeEla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvt coxpaneHus é mexanuxe

NMnynbc MartepualibHOW TOYKU (Tena), CUCTEMbl MATEpUANIbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHUE HUMITyJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTrBHOE IBUXKEHUE.

PabGora cuiibl. MOIIIHOCTE CHIIBI.

Kunernueckass sHeprusi MarepuaibHOW TOUkH. Teopema 00 H3MEHEHHH
KUHETUYECKOU YHEPTUMU.

[TorennumanbHas DHEPTUA. [TorennmanbHas DHEPIUs YIIPYro
nehopMupoBaHHON NPYKUHBL. [ToTeHIIMaNbHAS SHEPTHs Tela BOJIMU3H MOBEPXHOCTU
3emun.

[loreHuuanbHple W HENOTCHUUAJIBHBIE  CHJIBIL. CBsi3b  paboOTHI
HEMOTEHIUAIBHBIX CHJI C ©3BMEHEHHEM MEXAHUYECKOW SHEPTUU CUCTEMBI TEJI. 3aKOH
COXPAHEHUSI MEXaHUYECKOU YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHnueckue yCTpOWCTBA U IPAKTUUECKOE NPUMEHEHHE: BOAOMET, KOIED,
MPYKUHHBIN MUCTOJIET, TBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexon NOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPATHO.

Yuenuueckuii sxcnepumenm, n1abopamopsie padbonvl

N3yuenne abCOJIIOTHO HEYNMPYroro yjaapa ¢ MOMOIIBIO JBYX OJUHAKOBBIX
HUTSIHBIX MasTHUKOB.

HccnenoBanrie cBsi3u pabOThI CHIIBI ¢ U3BMEHEHHEM MEXaHWYECKON SHEPTrHH
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznea 3. MosexkyasipHas pu3uka 1 TEPMOAUHAMUKA

Tema 1. OcHo8bl MONEKYIAPHO-KUHEMUYUECKOU Mmeopuu

OCHOBHBIE TIOJIOKEHUSA MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBaHue. bpoyHoBckoe nBuwxkeHue. duddysus. Xapaktep ABUKEHUS WU
B3aMMOJECUCTBUS 4YacTUIl BemecTBa. Moaenu CTpOEHHUsI ra3oB, XHUJIKOCTEU H
TBEPJBIX TE] U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl MoJniekyl. KonnyecTBo BemecTBa. [loctosiHaast ABoraapo.

TermnoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana temneparyp
Lenbcus.



Mopgens uneanbHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KHHETHYECKOW TEOPHH HACATBHOTO raza. AOCONIOTHAs TeMIlepaTypa Kak Mepa
CpelIHEl KWHETUYECKOM SHEpPruu TEIUIOBOro JBMKEHHMs uactul] rasa. [llkama
temnepatyp KenpBuna. ['a30Bble 3akOHBI. YpaBHeHUEe MenneneeBa—Knanelpona.
3akoH /lanpToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemecTBa. ['paduueckoe MpenCcTaBICHUE H3OMPOIECCOB: H30TEpMa, H30XO0Pa,
n3obapa.

TexHuyecknue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OmnbITEI, JOKa3bIBAIONIME TUCKPETHOE CTPOCHHE BeIlecTBa, Qororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUI.

OnbiThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO JABUKEHUSI.

Mogens onbita llTepHa.

OnBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aIMOJICCTBHS.

Mogens, HILTIOCTPUPYIOIIas TPUPOY AABJICHUS ra3a Ha CTEHKH COCY/Ia.

OnbITel, WUTIOCTPUPYIOIINE YPAaBHEHUE COCTOSHHUS UCAIBHOTO Trasa,
H30IPOIECCHI.

Yuenuueckuii sxcnepumenm, rabopamopnvle pabomuwl

OnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE M3MEPEHUU
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ocnoebl mepmoouHamuxku

TepmonnHamuueckass cucrema. BHYTpeHHsAS 3HEpPrus TEPMOIMHAMHYECKOU
CUCTEMBI U crIoco0bl e€ n3mMeHeHus. KonmnuecTBo TemnoTsl 1 pabora. BHyTpeHHss
SHEPrusi  OAHOATOMHOTO  HJeallbHOrOo  Tra3a. Buasl  Temuonepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyYeHHUE. Y IeJIbHAs TEIUIOEMKOCTh BEIIECTBA.
KonruecTBo TEIIOTH MpH TEIIONEpeaye.

[Tonsitue 006 ammabatHomM mpouecce. [lepBblii 3aKOH TEPMOIMHAMUKH.
[Ipumenenne mepBOro 3akoHa TEPMOJWHAMUKH K m3omporeccaMm. [ 'paduueckas
UMHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoarHaMuku. HeoOpaTtuMoCTh PO1IeCCOB B MPUPO/IE.

TennoBble  MamwuHbl.  [IpuHOUIIBI  IEUCTBHUS ~ TEIUIOBBIX  MallWH.
[IpeoOpa3zoBanust SHEPrHUM B TEIUIOBBIX MaimuHax. Kod(p@uIMEeHT Moie3Horo
nericTBus TemuioBod MmammuHbl. I{ukn KapHo m ero ko3pduImMeHT IOIe3HOTO
JNEUCTBUS. DKOJIOTMYECKUE MPOOJIEMbI TEIUIOIHEPTETUKH.



TexHuueckue yCTpOWCTBA M MNPAKTUUECKOE MPUMEHEHHE: JIBUTATElNb
BHYTPEHHETO CrOpaHusi, OBITOBOW XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MmeHeHue BHYTpEHHEH HHEpruy Tejla MPU COBEPIICHUU PaOOTHI: BBLIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOr0 BO3/yXa, HarpeBaHue 3Qupa B
JaTyYHHOU TpyOKe MyTEéM TpeHUs (BUICOEMOHCTPAIIHS).

W3MeHeHre BHyTpEHHEN SHEPruu (TeMIiepaTypbl) Teaa Ipu TeIionepeaye.

OnbIT N0 a1abaTHOMY paCUIUPEHUIO BO3/1yXa (OTBIT C BO3AYIITHBIM OTHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATENS BHYTPEHHETO CTOPaHUs, PEaKTUBHOTO
JIBUTATEIIS.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Acpecammnwie cocmoanusn eeujecmea. Pazosvie nepexoonl

[TapooOpa3oBanue u KoHjeHcanud. Mcnapenue u kumneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwlllleHHBIM map. YaenbHas TerioTa
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucramnmmueckue nu amopdubie Tena. AHU30TPONHS CBOWCTB
kpuctaiuioB. Kuakue kpuctaibl. CoBpemeHHble Marepuaiibl. [lnaBienue u
KpUcTayuM3anus. Y AelbHas TerioTa miaBienus. Cyoaumanus.

VYpaBHeHUE TEMJIOBOTO OajiaHca.

TexHuyeckue YCTpPOMCTBA W MPAKTUUECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTUU TMOIYYEHHS] COBPEMEHHBIX MAaTEPHAJIOB, B
TOM YHUCJIE HAHOMATEepPUAJIOB, U HAHOTEXHOJIOTUHU.

Jlemoncmpayuu

CBOMCTBa HACBIIICHHBIX TapOB.

Kunenuve npu noHW>KEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIaXKHOCTH.

HabGnronenue HarpeBaHus U MIaBJIeHUST KPUCTAJUIMYECKOTO BEIEeCTBA.

JleMoHCTpalusi KpUCTaIOB.

Yuenuueckuii sxcnepumenm, 1abopamopsie padbonul

N3mepeHre 0THOCUTETLHON BIaXKHOCTU BO3AyXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inexkmpocmamuxa
DIIeKTpu3alus Tell. DJIeKTpUIecKuid 3aps. J[Ba Br1a 2JIEKTPUUECKHUX 3apsII0B.
[IpoBOAHWKHM,  JUANEKTPUKU U TOJYNPOBOAHUKH. 3aKOH  COXPAHEHUS
AJIEKTPUYECKOTO 3apsija.
B3aumoperictBue 3apsaoB. 3akoH Kynona. TodedHblil 3E€KTPUYECKUN 3apsil.
Onekrpuueckoe mnoje. Hanpsok€HHoOCTh  amekTpudeckoro moiid.  IIpuHnumn



CYyNEepHO3ULIMMU 3IEKTPUUECKUX Mojel. JInHuM HanpssKEHHOCTH AIEKTPUUYECKOTO
TIOJISL.

PaGoTa cun anekrpoctaTudeckoro mojs. [lorennuan. Pa3HocTs MOTEHIIUATIOB.
[IpoBOAHUKN W [UAJIEKTPUKUA B DJIEKTPOCTaTHUUECKOM Toiie. JlusnexkTpuueckas
MIPOHUIIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DNeKTpOEMKOCTh TIOCKOIO KOHAEHCATOpa.
DHeprus 3apsKEHHOT0 KOHIEHCATopA.

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIEKTPOMETP, DIEKTpOCTaTHUeCKas 3allluTa, 3a3eMJICHHE BJIEKTPONpUOOpPOB,
KOHJICHCATOp, KONMMPOBAJIbHBIN anmnapar, CTpyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AJIEKTPOMETPA.

B3anmoielicTBUE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE T0JIE 3aPSIKEHHBIX TEN.

[IpOBOIHUKH B 3JIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIA3IIEKTPUKY B SJIEKTPOCTATUYECKOM TTOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTHH, PACCTOSHUSI MEXAY HUMH U AUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHJEH CaTopa.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

N3mepenue 35eKTpOEMKOCTH KOHAEHCATOPA.

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

DONEeKTPUYECKUd TOK. YCIOBUS CYIIECTBOBAHUS DSJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

DNEKTPUYECKOE COMPOTUBIICHHE. YAEIbHOE CONPOTHBICHUE BEUIECTBA.
[TocnenoBaTenpbHOE, MapALIEIBHOE, CMEIIAHHOE COCIUHEHNE IPOBOIHUKOB.

Pabora nsnektpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MomHOCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOJBUKYIAsl CUJa U BHYTPEHHEE COMPOTUBIICHUE HCTOYHMKA TOKA.
3akon Oma /71 OJTHOM (3aMKHYTOM) 3yieKTpuueckon 1enu. KopoTkoe 3aMbikaHueE.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCUMOCTH
COINIPOTHUBJICHUS METAIJIOB OT TeMnepaTypbl. CBEpXIIPOBOAUMOCTb.

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA JIEKTPOHHBIX MYYKOB.

[TonynpoBOTHUKHY. CobOcTBenHas u npuMecHast MPOBOJAUMOCTh
noJIynpoBogHUKOB. CBoicTBa p—n-niepexoa. [lomynmpoBoHUKOBBIE TPUOOPHI.

ONeKTpUYeCKUuid TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJINTHYECKAS TUCCOUUALMS. DIEKTPOIIU3.



OnekTpudeckuii Tok B ra3zax. CaMOCTOSATENbHBI M HECAMOCTOSITEIbHBIN
paspsa. Monnus. [1nazma.

TexHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: aMIEPMETP,
BOJIbTMETP, PEOCTAaT, HCTOYHHUKH TOKa, DJIEKTPOHArpeBaTEIbHBIE IPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP COIPOTUBIIEHUS, BAKYYMHBIN TUO/,
TEPMHCTOPBI 1 POTOPE3UCTOPHI, MOTYIPOBOTHUKOBBIN TNO/I, TaTbBAHUKA.

Jlemoncmpayuu

M3mepenne CUiTbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LMJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepHaa.

CMmelaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpsmMoe wW3MEpeHHe JIEKTPOIABWXKYIIEH CHIbl. KOpOTKOe 3ambIKaHHE
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB AJIEKTPOIUTOB.

HckpoBoii paspsa M NPOBOJAUMOCTD BO3yXA.

OAHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3yyeHnue cMenaHHOTO COEIMHEHUS PE3UCTOPOB.

W3mepeHne 3JIeKTpOABUKYILIEH CHIIbI UCTOYHHMKA TOKA M €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

Habmonenue 3nekTpoiamsa.

MexknpeaMeTHbIe CBI3H

Nzyuenue kypca ¢pusuku 0a3oBoro ypoBHs B 10 Kkjlacce OCyIIECTBISIETCS C
y4€TOM COJEpPKATEIbHBIX MEKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OHOJOrMu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mesicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHUS: SIBJICHUE, HAay4yHbIH (pakT, rumoresa, (uanyeckas BEIUMYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIEPUMEHT, MOJEIHPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHWEe CUCTEMbl ypaBHEHUM, JWHEWHas (yHKIMS,
napabona, runep0osia, ux rpaMku U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIIUU:
CHUHYC, KOCHUHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI M X NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocus: Mexanndeckoe NBUKEHUE B XUBOW mpupoze, nuddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEIUIONEPEIayH, TEIJIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJICHUS B KUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJIIPHAsI MAcca, TEIIOBbIE CBOMCTBA TBEPABIX TEJI, )KUJKOCTEH U ra3oB,



DNIEKTPUYECKUE  CBOMCTBA  METAJUIOB,  JJIEKTPOJIMTUYECKAs  JIMCCOLMALMA,
rajbBaHUKA.

l'eoepaghus: BIaxXHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMET.

Texnonoeus: npeoOpa3oBaHHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
Y4E€T TpEHUS B TEXHUKE, MOMAIIWIHUKHA, HCIOJb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbCca B TEXHUKE (pakeTa, BOAOMET M JApPYTHUE), JBHUraTeilb BHYTPEHHETO
cCropanusi, napoBasi TypOHHa, OBITOBOW XOJOJAWJIBHUK, KOHJAUIIMOHEP, TEXHOJIOTUU
MOJYYEHHUSI COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHAIOB, U
HAHOTEXHOJIOTHH, AJIEKTPOCTATUYECKAs 3alllUTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTPYWUHBIN MIPUHTED, 3JIEKTPOHArpeBATEIIbHbBIC npuodopkI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TATbBAHUKA.

11 KIIACC

Paznen 4. JiaekrpoauHamMuKa

Tema 3. Maznummnoe none. I1eKmMpoOMAZHUMHAA UHOYKUUSA

[TocTostHHBIE MarHUTHI. B3anMoAeiiCTBIE TOCTOSIHHBIX MATHUTOB. MarHuTHoe
nosie. Bektop MaruuTHOM MHAYKUWHA. [[pHHIMI Cyneprno3nIny MarHUTHBIX MOJIEH.
Jlvann MarHuTHOW WHAYKUMW. KapTWHa JMHWUKA MAarHWTHOM WHIAYKIHMM I10JIS
IIOCTOSIHHBIX MarHuTOB.

MarauTHoe 10JIe TPOBOAHMKA C TOKOM. KapTwHa 5nMHUN WHIYKIHH
MarHuTHOTO TOJIS JUIMHHOTO MPSMOrO IPOBOJHHUKA M 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJHMUKA, KaTyIIKHA ¢ TOKOM. OnbIT OpcTena. BzanmoaerctBue NpOBOIHUKOB €
TOKOM.

Cuiia Amniepa, €€ MOIyJIb U HalpaBJICHUE.

Cuia Jlopenua, €€ MOyJib M HalpaBlieHHE. J[BUXKEHNE 3apSAKEHHON YaCTULIbI
B OJIHOPOJIHOM MarHuTHOM mose. Pabota cuibl Jlopeniia.

SIBeHMe ANEKTpPOMArHUTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHuTHOM
WHAYKOUU. ODJIEKTPOABIKYLIAs CUja HWHAYKIUU. 3aKOH 3JEKTPOMArHUTHON
nHaykunu dapazes.

BuxpeBoe »3ieKTpuyeckoe Tmosie. ODJIEKTPOABIKYIIAs CUjla WHIYKIUU B
MPOBOJHUKE, TBUXKYILIEMCS IOCTYNATENbHO B OAHOPOJAHOM MarHUTHOM MOJIE.

ITpasuno Jlenua.

NHayKTUBHOCTE.  SIBIEGHME CAaMOMHIYKLUWU. OJEKTPOABIXKyLIas cuia
CaMOMHIYKIIHH.

OHeprusi MarHUTHOT'O OJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuueckue YyCTpoWcTBA M MPAKTUYECKOE TNPUMEHEHHE: TOCTOSHHBIE
MarHuThl, 3JEKTPOMATHUTHI, 3JIEKTPOABUIATENb, YCKOPUTEINA 3SJIEMEHTAPHBIX
YacTHUL, MHAYKIIMOHHAS [1€Yb.



Jlemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

JIvHUKM MHAYKIIMA MarHATHOTO MOJIA.

B3anmoseiicTBue 1ByX NIPOBOJIHUKOB C TOKOM.

Cunia Amrnepa.

JevictBue cuibl JIopeHa Ha MOHBI SJIEKTPOJIUTA.

SIBNIeHME SIIEKTPOMArHUTHON MHIAYKIIAH.

[IpaBuno Jlenna.

3aBUCUMOCTD JJIEKTPOJABUKYILIEH CHIIBI UHAYKIHH OT CKOPOCTH MU3MEHEHUS
MarHUTHOrO MOTOKA.

SIBneHue CaMOMHIYKIIMH.

Yyenuueckuii sxcnepumenm, n1abopamopsie pabomul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1eldCTBHS MOCTOSSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHTYKLIUU.

Paszgea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazHuUmMHble KO€OAHUA

KonebarenpHast  cucrtema. CBoOOAHBIE  MEXAaHUYECKHE  KOJI€OaHMU.
["apmonunyeckue konebanus. [lepuon, wacrora, amrmumryga u (aza KoieOaHUU.
[IpyXVHHBIN MasTHUK. MaremMaTU4eCKUl MasTHUK. Y PAaBHEHHUE TapMOHHUYECKHUX
kosebanwuii. [IpeBpareHue sHepruu Mpyu TApMOHUYECKUX KOJICOaHUSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIC KOJEOaHUS B
UJeaJbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUS MEXIYy MEXaHWYECKUMHU U
AIEKTPOMAarHUTHEIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPTUU B UJICATHHOM KOJIeOATEIbHOM KOHTYDE.

[IpencraBiienre o 3aTyXaroUux KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJiebanusi. Pezonanc. BeIHYKI€HHBIE 2JIEKTPOMArHUTHBIC KOJICOAHMUS.

[lepemennpii  TOK. CHHYCOMIAIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKAa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAUEHUE CHUJIbI TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedIECHUE IIEKTPUUSCKOM
SHEPIruMu. DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJICTBE IEKTpodHepruu. Kynbrypa
MCIIOJIb30BaHUs JIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHnueckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHCHUE: DIICKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TMHUU AJIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojeOaTenbHON CUCTEMBbl (MIPY>KUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).



Habnronenue 3aryxarommx KojieOaHui.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

HaOnronenue pezoHanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOAHUSI.

OcuuiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJICOAHU.

Pe3oHaHc mnpu MOCIENOBAaTENIbHOM COEIWHEHHH pE3HCTOpa, KaTYyIIKH
WHIYKTUBHOCTHU U KOHJIEHCATOpA.

Mopenb TMHUYU AIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabonul

HccnenoBanue 3aBUCMMOCTH TEPUOJIa MalbIX KOJeOaHHUH rpy3a Ha HUTH OT
JUTMHBI HUTU U MAaccChl rpy3a.

HccnenoBanue EpEMEHHOT0 TOKA B LIEMN U3 NTOCIIE0BATENBHO COCTMHEHHBIX
KOHJICHCATOpa, KaTyIIK! U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpOMazHUMHbLE 60JIHbL

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHeHus. [lepuon. CkopocTb
pacnpocTpaHeHuss W JUIMHA BOJIHBL. llomepeuHble W TPOJOJIBHBIE BOJHBI.
HnTepdepentus u qudpakius MEXaHHYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. I poMKocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

DNEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS U3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanusa BektopoB E, B, V B anekrpomarautHon BonHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpaX€HUE, MPEIOMIICHUE, Moysgpu3anus, Tudpakuus,
unTepdepenius. CKOpocTb 3JEKTPOMArHUTHBIX BOJIH.

[IIkana 3JI€eKTPOMarHUTHBIX BOJIH. [IprMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMIBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHUYecKue YCTPOMCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJIbHBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBasl [IMarHOCTHKAa B TEXHHKE M MEIULIMHE, pajaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Teledon, CBU-neus.

Jlemoncmpayuu

OOpazoBaHue U pacpOCTpaHEHUE MONEPEYHBIX U MPOJOJIbHBIX BOJIH.

KoneOG:mromneecs Te10 Kak HCTOUHUK 3BYKa.

HabGnrogenue orpakxeHus: U MpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nnrepdepenunu u audpakiuud MEXaHU4eCKUX BOJIH.

3BYKOBOI pEe30HAHC.

HabmonieHue cBA3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOW U
YaCTOTON KOJIeOaHMIA.



HccnenoBanue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPaKEHUE, TPETIOMIICHUE,
noJisipu3anus, 1udpaxkius, HHTepepeHIINS.

Tema 3. Onmuka

['eomeTpuueckass ontuka. IIpsMonuHENHOE pacIpoCTpaHEHUE CBETAa B
ogHopoaHOuU cpexe. JIyu ceera. ToueyHbld HICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs1 cBeTa. [locTpoeHne m3oOpakeHuil B
IIJIOCKOM 3€pKaJe.

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

Hucnepcus ceeta. CroxkHbIi cocTaB Oenoro cBeta. LIBer.

Cobuparomire 1 paccerBarolye TuH3bl. ToHkas nuH3a. DoKkycHOe paccTosiHUE
U oNTHYecKas cuiia TOHKOM JuH3bI. [locTpoeHne n3o0pakeHuil B COOUpAIONIUX U
paccenBarolInX JuH3axX. Popmyiia TOHKOM JIMH3BL. Y BEIUUYEHUE, 1aBAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. WuTtepdepenuns cBeta. KorepeHTHbIE HCTOYHHUKH.
VYcnoBuss HaOMIOAEHUS MAaKCUMYMOB W MHUHHUMYMOB B HMHTEp(EpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakuuoHHas pemiéTka. YcIoBUE HaOMIOACHUS
[JIaBHBIX ~MAKCUMyMOB TIpM  TAJEHUM MOHOXPOMATHYECKOrO CBETa Ha
TU(PPaKIUOHHYIO PEIIETKY.

[Tonsipuzanus ceera.

TexHuyeckue yCTpPOMCTBa M TMPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
doToamnmapaT, NPOEKIIMOHHBINA amnmapar, MHKPOCKOI, TEJIeCKOI, BOJOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIéTKa, MOJSIPOUI.

Jlemoncmpayuu

[IpssMONTMHEWHOE paclpOCTpPAaHEHUE, OTPAKEHHE U MPEIOMJICHUE CBETa.
OnTuyeckue mpruodopHI.

[TonHOE BHYyTpeHHEE OTpakeHre. Mojiesib CBETOBOAA.

HccnenoBanre CBONCTB U300paKEHUH B JIMH3aX.

Mopenu MuKpockona, TeJIeCKona.

Habmronenune natepdepeHInm cBera.

Hab6mronenune nudpaxium crera.

HaGmronenue nucnepcuu cBera.

[TonyueHue cekTpa ¢ MOMOUIBIO TTPU3MBL.

[Tomy4yenue cexkTpa ¢ MOMOIIBIO JUGPAKIIMOHHON PEIIETKY.

Hab6nronenue nonsipu3anuu cBeTa.

Yuenuueckuii sakcnepumenm, nabopamopuvie pabomul

N3Mepenue nokaszaress NpeioMIICHUS CTEKIIA.



HccnenoBanue CBOMCTB U300paKEHU B JIMH3AX.
HaGnronenue nucnepcuu cBera.

Paznesn 6. OCHOBBI CIeNIHAJIBHON TEOPUH OTHOCUTEJILHOCTH
[ paHUIBI IPUMEHUMOCTH KJIACCHYECKON MeXaHuKu. [locTynaTel ciennaibHON
TEOPUU OTHOCHUTEJIBHOCTH: WHBAPUAHTHOCTH MOAYJISI CKOPOCTH CBETA B BaKyyMe,
IIPUHIUI OTHOCUTENBHOCTA DWHINTEHHA.
OTHOCHUTENIBHOCT OJJHOBPEMEHHOCTH. 3aMEJICHUE BPEMEHH M COKpAICHUE
JUTVHBI.
OHeprus U UMIYJIbC PEIATUBUCTCKON YaCTULIBI.

CBs13b Macchl ¢ PHEPruel U UMITYJIbCOM PEISTUBUCTCKONW YACTHULIBI. DHEPIUs
IIOKOS.

Pazgea 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. opmyna [lnanka cBsizu 3HEprun HOTOHA C €70 YACTOTON. DHEPrus
U UMIyJbe (poToHA.

OTtkpoiThe 1 ucciaegopanue porodddexra. OnbiTel A. I'. CtoneroBa. 3aKoHbI
dotorpdexra. YpaBuenue DiHmTeitHa 11 poTodpdexra. «KpacHas rpaHuna»
dboToarddexra.

Hasnenne cBera. OnbiThl [1. H. JleOGenena.

XHUMUYECKOE IEUCTBUE CBETA.

TexHuyeckue yCTPOMCTBA M MPAKTHUECKOE MpPUMEHEHHUE: (POTOIIEMEHT,
(dboToaTYMK, COJIHEUHAsl OaTapest, CBETOAUO/I.

Jlemoncmpayuu

®oTo3(dQdeKT HAa YyCTAaHOBKE C IMHKOBOM IJIACTHHOM.

HccnenoBanue 3ak0HOB BHELIHETO (poToaddekTa.

CBeToauon.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopna mo paccessHUIO 0 -4acTHIL.
[Inanerapnas mopens aroma. [locrynatel bopa. M3myueHne u moriionmeHue
(GOTOHOB MpU Mepexojie aToMa C OJHOIO YPOBHSI SHEPrHMM Ha Jpyroil. Bunel
cnekTpoB. CIIEKTp ypOBHEW SHEPTUH aTOMa BOAOPO/IaA.

BousiHOBBIE cBOliCcTBAa yacTull. BosHbl ne bpoiiis. KoprycKyisipHO-BOJIHOBOM
JTyaJiu3M.

CroHTaHHOE U BBIHYXICHHOE U3ITy4YECHHE.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIIEKTPaJbHbIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu



Mopnens onbita Pesepdopna.

Onpenenenue AJIMHBI BOJIHBI J1a3epa.

HabnrogeHue JIMHeHYaThIX CIIEKTPOB U3ITyYEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

HabGnronenue IMHeH4aToro CuekTpa.

Tema 3. Amomnoe a0po

OKCIEpPUMEHTBI, JIOKA3bIBAIOIIUE CIOXXHOCTh CTpOeHUs Anpa. OTKpbITHE
paanoakTuBHOCTH. OnBITH Pe3epdopa rmo onpeneneHnto coctaBa paguoakTUBHOTO
u3nyuyenus.  CpoiictBa  anbda-, Oera-, ramma-usiydyeHus.  BnusHue
PaJMOaKTUBHOCTH HA KUBBIE OPTraHU3MBI.

OtkpeiTHE TpoTOHAa M HeWTpoHa. HykimonHas monens siapa ['eitzenOepra—
WBanenko. 3apsa sapa. MaccoBoe uucino sapa. M3otonsl.

Anbda-pacnaa. ONEKTPOHHBIA M TO3UTPOHHBIM OeTa-pacnaa. ['amma-
U3JIydeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.

DHeprus CBA3M HYKJIOHOB B sjipe. SAaepHbie cuibl. Jlepekt Macchl siapa.

Snepneie peakunu. [lenenue u cuHTe3 saep.

SAnepnwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl M TEPCHEKTUBBI
AJIEPHOU SHEPTETUKHU. JKOJOTUYECKHUE ACIIEKTHI AIEPHON SHEPTETHUKHU.

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTonbl HaOJIIOIEHHS U PETUCTPALIUN 3JIEMEHTAPHBIX YaCTHULI.

®dynaameHTanbHble B3auMoecTBUs. EAMHCTBO GU3HYECKOM KapTUHBI MUpA.

TexHru4ecKue yCTpOMCTBAa U MPAKTUUYECKOE MPUMEHEHHUE: JO3UMETP, KaMepa
Buinbcona, siiepHbIil peakTop, aToMHast 0omoa.

Jlemoncmpayuu

CU€TYrK MOHU3UPYIOIINX YACTHLI.

Yuenuueckuii sxkcnepumenm, nabopamopsie pabomoi

HccnenoBanre TpeKoB 4acTHIL (10 TOTOBBIM (oTOrpadusim).

Pa3zgea 8. DiieMeHTBI ACTPOHOMHUY U ACTPOPUIMKH

Dtanbl pa3BUTHUS acTpoHOMUU. [IpukiiafHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMUH.

Bun 3Bé3nHoro nHebGa. Co3Be3ausi, spkue 3BE3JBI, IUIAHETHI, UX BHJIMMOE
JIBHOKCHHUE.

CoiHeuHas cucrema.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprum ConHI@ U 3BE3L.
3BE3/IbI, MX OCHOBHBIE XapaKTEpPUCTUKHU. JluarpamMma «CHEKTpalbHBIM KilacC —
CBETUMOCTB». 3BE3JBI TJIABHOM IOCIEIOBATEILHOCTH. 3aBHCHMOCTh «Macca —
CBETUMOCTBY» JJIA 3BE3]l TJIABHOM MOCJIEI0BATEILHOCTU. BHYTpeHHEE CTpOEHHE



3B€311. COBpEMEHHBIE MPECTABICHUSI O MPOUCXOXKACHUU U 3Bodtounu CoJiHIa U
3BE3]1. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — Hama [Mamaktuka. Ilomoxenue n nBukenue ConHia B
INanaktuke. Tunel ramaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B sApax
TaJIAKTHUK.

Bcenennas. Pacumupenne Beenennoit. 3akon Xa00ma. Pazberanue rajakTuk.
Teopus bonpmoro B3peiBa. PenmukToBOE M3IydeHUE.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpoOaemMbl aCTPOHOMHUH.

Vuenuuecxue nabnrooenus

HaOnroienusi HEeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMIIBIOTEPHBIX
MPUJIOKEHUI JJIs1 OTPE/IeNICHUs] TI0JIOXKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s CEeBEpPHOro MOyIIapHs U SIPKHUE 3BE3BI.

Hab6mronenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

O0o01maroiee MOBTOPEHUE

Ponp ¢usuku u acTpOHOMUM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M 3TUYECKOM cpepax eaTeIbHOCTH YEI0BEKA, POJIb U MECTO (DU3UKU U
aACTPOHOMHUU B COBPEMEHHOW HAYYHOUW KapTHHE MHpPA, poJib (U3UUECKON TEOPUU B
dbopMHUpOBaHUU MPECTABICHUN O (PU3NYECKON KapTUHE MHUPaA, MECTO (PU3NUECKOMN
KapTUHBI MHpa B OOIIEM psJly COBPEMEHHBIX  €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MexnpeaMeTHble CBA3H

N3yuyenue kypca ¢uszuku 0a30Boro ypoBHsA B 11 kiacce oCymiecTBISIETCS C
YYETOM COAEPKATEIBbHBIX MEXIIPEIMETHBIX CBA3CH C KypcaMH MaTE€MaTHKH,
OMOJOrMu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C W3YyYEHHEM METOJOB HAYy4YHOIO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, rumote3a, (pu3myeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOICHUE, SKCIIEPUMEHT, MOJICTUPOBAHUE, MOJICIIb, U3MEPECHHE.

Mamemamuxa: peumieHHWE CHCTEMBl YPAaBHEHUH, TPUTOHOMETPUUYECKUE
(GyYHKIIUU: CUHYC, KOCUHYC, TAaHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIWH HA OCU KOOPAWHAT, CIOKEHHE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMH, TPU3HAKK TOJ00US TPEYTrOJIbHUKOB,
OTIpeJIeIICHHE TUTONIAIN TIIOCKUX PUTYp B 00BhEMa Tell.

buonocus: >nexTpudeckue SBIEHUS B JKUBOM TpUpoJie, KoJjieOaTelbHbIe
JIBVKCHUS B KMBOM MPUPOJE, ONITUYECKUE SABJICHUSA B )KUBOMW MPUPOJE, NCUCTBUE
paJualyy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTpPOCHHE aTOMOB M MOJIEKYJI, KPUCTAUIMYECKAST CTPYKTYypPa TBEPIBIX
TeJI, MEXaHU3Mbl 00pa30BaHUS KPUCTALTUNISCKON PEETKN, CIEKTPATIbHBIN aHAJHN3.



l'eocpaghus:  MarHuTHBIE TOJIOCA 3€MJIM, 3aJ€Kd MAarHUTHBIX Y/,
dboTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3eMIICTPICEHUH.

Texnonozus: JMHUM DJIEKTpOIEpenad, TIEHEpaTop IEPEMEHHOro TOKa,
3JIEKTPOJIBUraTeNlb, WHIAYKIMOHHAS I€4Yb, pajaap, pPaguoNpUEMHUK, TEJIEBU30p,
aHTeHHa, TenedoH, CBY-meub, NMpOEKIIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
CoJTHEeuHas Oatapesi.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OGPA30BAHUA

OcBoenne yueOHOro mnpeamera «®Dusnka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpaszoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTHh JTOCTHIKEHHUE CIICTYIOITUX
JMYHOCTHBIX, METAPEIMETHBIX U TTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIhTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHMS yueOHOro npenMera «Dusmkay» T0KHbI
OTpaxkaTb TOTOBHOCTh M CIOCOOHOCTh OOYyYaroUuxcsi PYKOBOJICTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YOEKIEHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTrO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMbITA U OMbITA AEATEILHOCTH B MPOILIECCE pean3alii OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATENBHOU ESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpamIaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTh IPAXKIAHCKON MO3UIIMK 00YUAIOIIETOCAd KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUICKOI0 OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX T'YMAaHUCTUYECKHX |
JEMOKPATHYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIBHOCTh B MHTEpPECaX TPa)KIaHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUHU B 00Pa30BaTEIIbHON OpraHU3allNY;

YMEHHE B3aHMOJICMCTBOBATH C COLIMATIbHBIMU UHCTUTYTAMH B COOTBETCTBHH C
uX QYHKIMSIMU U HAa3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTapHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NaTPMOTHYECKOT0 BOCIIUTAHMS S

c(hOpMUPOBAHHOCTh POCCUNUCKOM IPakIaHCKOU UEHTUYHOCTH, TAaTPUOTU3MA,

LIEHHOCTHOE OTHOUIEHHWE K TOCYJIapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTH (PU3UKU 1 TEXHUKH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHHUBATh CHUTYAIMI0O W TMPUHUMATh OCO3HAHHBIC peIIeHUs,
OPUEHTHUPYACh HAa MOPAIbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTH, B TOM YHUCJE B
JEATEIIbHOCTU YYEHOT0;

OCO3HAHHUE JIMYHOTO BKJIaja B MTOCTPOCHUE YCTOMUUBOTO OYIYIIIETO;

4) 3cTeTHYECKOr0 BOCIIMTAHUA:

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIFOYAsi 3CTETUKY HAYYHOT'O TBOPUYECTBA,
mpuUCyIero pu3n4ecKoi HayKe;

S) TpyA0BOro BOCIIUTAHUS:



UHTEPEC K pa3ln4yHbIM cdepaMm NpodhecCHOHATbHON NeATEIbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOMN M TEXHUKOW, yMEHHUE COBEPIIATh OCO3HAHHBIN BHIOOD
Oynymei mpodeccuu 1 peaTn30BhIBaTh COOCTBEHHBIC JKU3HEHHBIC TIJIAHBI,

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa30BaHUIO U CaMOOOpa30BaHUIO B 00JaCTH
(bU3UKY HA TIPOTSXKEHUU BCEH JKU3HU;

6) YK0JIOTHYeCKOro BOCIIUTAHHS

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

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

pacIIMpEHUE OIbITa JEATEIbHOCTH HKOJOTMYECKON HaIlpaBIE€HHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PUBHKE;

7) HEeHHOCTH HAYYHOI'0 MIO3HAHMUSA:

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

OCO3HAHME ULEHHOCTHM HAy4YHOW JESITEeIbHOCTH, TOTOBHOCTh B IpOILECCE
U3Y4YeHUS! (PU3HKHU OCYIIECTBIIATH IPOEKTHYIO M UCCIEA0BATENBCKYIO IEATEIbHOCTh
WHJMBUAYAJIBHO U B TPYyMIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckue aeiicTBU:
CaMOCTOSITeIbHO  (OpMyIHpOBaTh W aKTyaJIU3UpOBaTh  MPoOJEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh LENH JIEATEIIbHOCTH, 33JaBaTh MapaMEeTPbl U KPHUTEPHUH HX
JIOCTUKEHUS,
BBISBJISITh  3aKOHOMEPHOCTM M MPOTUBOPEUYUST B  paccMaTpUBaeMbIX
bu3NYeCcKuX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHallM3a WMEIOIIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JIESITEILHOCTh, OLICHUBATH COOTBETCTBUE PE3YJILTATOB
EJISIM, OLIEHUBATh PUCKH TOCJICICTBUMN JEATEIbHOCTH,
KOOPJIMHUPOBATH ¥ BBITIOHITH pa0OTy B YCIOBHUSAX PEaJbHOTO, BAPTYATHHOTO
¥ KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBaTh KPEaTUBHOE MBIILICHUE MPU PEIICHUN KU3HEHHBIX TTPOOJIEM.
Ba3oBhbIe nccieaoBarebCKHeE AeiicTBUA:
BJIaJIETh HAYYHOW TEPMUHOJOTHEH, KIFOYEBBIMU MOHSATUSIMU M METOJaMHU
buznueckoil HayKu;



BJIa/IETh HaBBIKAMHU Y4€OHO-HCCIEA0BATEIbCKON U MPOEKTHOM AESITENbHOCTU
B 005acTH (U3UKU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOATEIHLHOMY TOUCKY
METOJIOB pelIeHHs 3aAad (U3MUECKOTO COJEp)KaHWs, MPUMEHEHHIO Pa3IHMYHbIX
METO/IOB [TO3HAHUS,;

BJIAJCTh BHUJAMH JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETAlUY, MPeoOpa3OBaHUI0 M MPHUMEHEHUIO B PA3IMYHBIX Y4EeOHBIX
CUTYalUsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (PU3HUKY;

BBISIBIIAITh TIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUIOTE3Y €€ PellIeHUs], HAaXOAUTh apryMEHTHI JJIsl J0Ka3aTeIhCTBAa CBOUX
YTBEPKJICHUM, 3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEILICHUS,

aHAIM3UpPOBaTh TMOJYYCHHbIE B XOJE pEUICHHS 3a7aud pe3yJbTaThl,
KPUTHYECKH OIICHUBATh WX JIOCTOBEPHOCTH, MPOTHO3UPOBATH M3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTb M (HOPMYJIHpPOBaTh COOCTBEHHBIE 3aJayd B 00pa30BaTEIbHOU
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTh 3HAaHWA TO (U3UKE B MPAKTUYECKYIO 0O0IacTh
KHU3HEICATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00acTel;

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

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

Pabora ¢ nnpopmanueii:

BJIa/IeTh HaBbIKAMH MOJIy4E€HUs MHPOpMAIUU (PU3UUECKOIO COJEp)KaHUs U3
UCTOYHUKOB Ppa3HbIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIIATh IOMCK, aHaju3,
CHUCTEMAaTH3alMI0 ¥ WHTEPIPETani0 WHPOPMAIMU Pa3IMYHBIX BHIOB U (Popm
IPEICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTHh UH(OpMALIHH;

UCIIONIb30BaTh  CpeAcTBa  MH(POPMAIMOHHBIX M KOMMYHHMKAI[MOHHBIX
TEXHOJOTHA B PEIICHNH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/1a4 ¢ cOOI0IeHEeM TpeOOBaHUM SPrOHOMUKH, TEXHUKH O€30MTaCHOCTH, TUTUEHBI,
pecypcocOepexeHus, MPaBOBbIX W AITHYECKHUX HOPM, HOPM HH(OPMAIMOHHOM
0e3011acCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOTO COAEpX aHUs B pas3IHuHbIX (opMaTax ¢
yu€TOM Ha3zHaYeHHsI MHPOPMAITUH U 1IEJICBOU ayAUTOPHH, BHIOMpAas ONTUMAIBHYIO
dbopMy mpeAcTaBIeHUS U BU3yaTu3alliy.

KoMMyHMKaTHBHBbIE YHHBEpPCAJbHbIE YueOHbIe 1elCTBUS:
OCYIICCTBIIATH OOIIEHNE HA YPOKaX (PU3UKH M BO BHEYPOUHOH ACSATEIBHOCTH;
pacmo3HaBaTh TMPEANOCBUIKM  KOH(MIUKTHBIX CUTyallMd MW  CMAT4YaTh
KOH(DJIUKTHI;



pa3BEPHYTO U JIOTUYHO HU3JIaraTh CBOIO TOUYKY 3PEHUS C HMCIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB;

MOHUMATh M HCIIOJL30BaTh MPEUMYINNECTBA KOMAHJAHOW W WHIWBUIYTBHOU
paboTHI;

BBIOMpaTh TEMATHKYy W METOJbI COBMECTHBIX ICHCTBHH C y4€TOM 0OIIMX
MHTEPECOB M BO3MOKHOCTEH KaK/I0TO YJieHa KOJUIEKTHBA,

NpUHUMATh TEIA  COBMECTHOW  JEATEIBHOCTH, OpPraHW30BHIBATH U
KOOPJAMHHUPOBATh JIEHCTBUSA TO €€ IOCTHIKCHHMIO: COCTAaBJIATHh IUIAH JICWCTBUM,
pacmupenenaTh pojid ¢ Y4ETOM MHEHHH Y4YaCTHUKOB, OOCYXIATh PE3yJIbTaTh
COBMECTHOH paboTHI;

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

npeajiaraTh HOBBIE TIPOEKTHI, OIICHMBATh HWJEU C TIO3UIUA HOBH3HBI,
OpUTHUHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYIICCTBJIATh TMO3UTHUBHOE CTPATETHYECKOE IIOBEJACHUE B Pa3IMYHBIX
CUTYaIHsIX, TPOSIBJISITH TBOPUYECTBO W BOOOpaKeHNE, OBITh MHUITMATHBHBIM.

PeryasiTuBHbIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOATENIBHO OCYUIECTBJIATh MO3HABATENIbHYIO NIEATEIBHOCTh B 00JacTH
GU3NMKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHEIC 3aJ1aUH;

CaMOCTOSITEJIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX M KAYECTBEHHBIX
3a/1ay, TUIaH BBIMOJHEHUS MPAKTUYECKONW padO0ThI C YUETOM MMEIOIIHUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXHOCTEW U MPEANOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CHUTYalHsIM;

pacHIMPATh paMKH Y4EOHOTO MpeaMeETa Ha OCHOBE JIMYHBIX MPENOUTECHUN;

Jenatb OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHMBATh NPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO DJPYAMIMH B 00JacTH
(bU3HUKH, TOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, IMOIMOHAJIBLHBIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CUTyallUsIM, BHOCUTb KOPPEKTUBBI B JIESITEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISM;

BIAJCTh HABBIKAMH  TIO3HABATENHHON  pedIeKCMH KAk  OCO3HAHMS
COBEPIIAEMBIX JIEUCTBUA M MBICIUTENIBHBIX MPOLECCOB, HMX pPE3YyIbTaTOB H
OCHOBAaHMUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyalluH, BbIOOpa BEPHOTO
peLIeHHS;



YMETh OIIEHWBATh PUCKH W CBOEBPEMEHHO IPUHUMATH PEIICHUS IO HUX
CHU)KCHHUIO;

NpUHUMATh MOTHBBI W apTyMEHTBHI APYTHX TIPU aHAIW3Ee pPe3yIbTaTOB
NeSITEIIbHOCTH;

IPUHUMATH CeOsI, MOHMUMAsi CBOM HEJIOCTATKU M JOCTOMHCTBA,;

NpUHUMATh MOTHBBI W apTyMEHTBHI APYTHX TIPU aHAIW3Ee pPe3ylIbTaTOB
NEeSATEeTLHOCTH;

pHU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIMIUOKH.

B mporiecce mocTrKeHUS THYHOCTHBIX PE3yJIbTATOB OCBOCHHUS MPOTPAMMBI 110
dbuzuke IS YpOBHA CpelHero oOmero oOpa3oBaHUA Yy  0O0YyYarOIIMXCS
COBEPIIICHCTBYETCS AMOITMOHAIBHBIN WHTEJUICKT, TIPEAMOIar aFOIIHIA
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHUSsl, BKJIFOYAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE AMOIIMOHATILHOE
COCTOSIHUE, BUJIETh HANPABICHUS Pa3BUTHUS COOCTBEHHOM AMOIIMOHAILHON CQeEpHI,
OBITH YBEPEHHBIM B ce0€;

caMOpETyJIMPOBaHUS, BKIIOUYAIONIETO CAMOKOHTPOJIb, YMCHHE INPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIIOCOOHOCTHh AaIanTUPOBAaThCA K
HMOIMOHAJIEHBIM U3MEHEHUSIM U TPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHUBAIIMH, BKIIOUYAIOIIECH CTPEMJICHUE K JOCTHKEHUIO TEIH U
yCrexy, ONTUMHU3M, WHHUIIMATHBHOCTh, YMEHHE JEHCTBOBATH HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €r0 TMPU OCYIIECTBICHUHU OOIIEHUS, CIIOCOOHOCTh K
COUYBCTBHIO M COTIEPEKUBAHUIO;

COIMAJTBHBIX HABBIKOB, BKITIOUAIOIINX CIIOCOOHOCTh BBICTPANBATh OTHOIICHHSI
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

IHNPEJIMETHBIE PE3YJIBTATBI

K konIty o0yuenus B 10 kjacce mpeMeTHbIC pe3yIbTaThl HA 6a30BOM YPOBHE
JIOJDKHBI OTpaXkaTh COOPMUPOBAHHOCTD Y 00YUAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpPax pojib U MECTO (Pu3NKu B (HOPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KAapTUHBI MUpa, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B TPAKTUYECKOM JESITECIBHOCTH JIFOJICH;

YUUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (UBHUECKUX MOIEIICH:
MaTepualibHas TOYKa, MHEepIUAJIbHAsl CUCTeMa OTCUETa, aOCOIIOTHO TBEPAOE TEO,
WJICaNbHBIN a3, MOJEIN CTPOCHHUS Ta30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUYECKUH 3apsi]l IPU pelieHnr (PU3nuecKux 3a1ay;

pacrio3HaBaTh (pU3HYECKUE SBICHUS (IIPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUM CTPOCHUS BEUIECTBA U



AIEKTPOJAUHAMUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE MPSMOJIMHEWHOE JIBUKEHHUE,
CBOOO/IHOE TAJICHUE TEJ, JBHXKEHHUE MO OKPYKHOCTH, MHEPIIUS, B3aUMOJICHCTBUE
ten, nuddys3us, OpOyHOBCKOE IBIKEHUE, CTPOCHUE KHUIAKOCTEH W TBEPIBIX Te,
U3MEeHeHHe o0bEMa Tel MpU HarpeBaHUU (OXJIaXKIEHUU), TEIUIOBOE pPaBHOBECHE,
UCIIAPEHHUE, KOHJEHCALMS, IUIABJIICHUE, KPUCTAILIM3AlUs, KUIICHHE, BIIAXKHOCTH
BO3/lyXa, MOBBIIICHUE JABJICHUA ra3a NPU €ro HarpeBaHWU B 3aKPBITOM COCYJE,
CBSI3b MEXJY IMapaMeTpaMH COCTOSHMS T'a3a B M30MPOILECCAX, JICKTPU3ALMS TE,
B3aMMO/ICHCTBUE 3aPAJIOB;

OMKCHIBATh MEXAHUYECKOE JBIKECHUE, UCIONb3Ys (U3MUYECKUE BEITUYMHBI:
KOOpAMHATa, NyTh, MNEPEMENIEHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIIA,
MMIYJIbC TE€Jla, KNHETUYECKasd 3HEPrusl, MOTCHUUAIbHAA YHEPTHS, MEXAHUYECKAs
paboTa, MeXaHWUYECKass MOIIHOCTh;, MPU ONKHCAaHWU TMPABWIBHO TPAKTOBAThH
(bU3MYEeCKU CMBICT MCIOJIb3YeMbIX BEJIMYMH, WX OO0O3HAYCHHUS U €JIMHUIIBI,
HaXOJUTh (OPMYJIbI, CBSA3BIBAIONIUE JTAHHYIO (U3UYECKYIO BEJIMUUHY C JAPYTUMU
BEJIIMYMHAMU;

ONUCHIBAaTh HM3YYEHHBIC TEIJIOBBIC CBOMCTBA TEJI M TEIUIOBBIE SIBICHUA,
UCIONB3Yyd (U3MUYECKUE BEJIWYMHBL: JABJICHWE Ta3a, TeMIepaTypa, CpeaHss
KUHETUYECKAsT YHEPIrUsl XaOTUUYECKOTO JABUKEHUS MOJIEKYJ, CPEAHEKBAAPATUYHAS
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIUJIOTHI, BHYTPEHHSsI JHEprusi, padora rasa,
KOd(PPUIMEHT TMOJIE3HOTO JCHCTBHUS TEIUIOBOTO JBUTATENsl; NpPU ONHCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUI CMBICH HCHOJb3YeMbIX BEJIMYMH, HX
00O3HAaUeHUsT W EAUHUIIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JaHHYIO
(U3MUECKyI0 BEIMYMHY C APYTUMH BEJIMUMHAM;

ONMCHIBAaTh U3YYEHHBIC JIEKTPUUECKUE CBOMCTBA BEIIECTBA U JJIEKTPUUECKUE
sBJICHUS (TIPOLIECChI), UCTIONB3Ysl (PU3NUYECKUE BEITUUYUHBI: DJICKTPUUYCCKUM 3apsij,
AIEKTPUYECKOE TOJIE, HAMPSHKEHHOCTD MOJIs, MOTEHIUAN, PAa3HOCTh MOTEHIIMAJIOB;
Py ONHCAHWM TPABUIBHO TPaKTOBAaTh (PU3WYECKUIA CMBICT HCIHOJIb3YyEMbIX
BEIIMYMH, MX OOO3HAUYCHMS] W €JAWHHMIIBI, YKa3biBaTh (OPMYJIbI, CBSI3bIBAIOIINE
JAaHHYIO0 (PU3UYECKYIO BEJIUYUHY C IPYTUMU BEJIMUYNHAMU;

aHaTM3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONb3Ys (PU3MUecKue
3aKOHBI U TIPUHIIMUIIBL: 3aKOH BceMupHOro tsarorenus, I, I1 u III 3akonsl HeroTOHA,
3aKOH COXPAHECHUS MEXaHWYECKOM JHEPruM, 3aKOH COXPAHEHHsS WMIIYJIbCa,
NPUHLNIN CYNEPHO3ULIUA CHUJ, TPUHIUI PABHONPABUS HHEPLUHAIBHBIX CHCTEM
OTCYETA, MOJICKYJISIPHO-KMHETUUYECKYIO TEOPHUIO CTPOECHHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEIHEN KMHETHUYECKOW HEPTUU TEIUIOBOTO JABMKEHUSI MOJIEKYJI C
aOCOIOTHOM TeMIepaTypou, MepBbIi 3aKOH TEPMOJMHAMHUKH, 3aKOH COXPAHCHHUSI
IIEKTPUYECKOTO 3apsana, 3akoH KylloHa, mpu 3TOM pasnuyarh CIOBECHYIO
GbOpMYITMPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BBIPAKEHUE W yCIIOBUSA (TPaHMIIBI,
00J1aCTH) MPUMEHUMOCTH;



OOBSICHATH OCHOBHBIE TPUHIIMIIBI ACHCTBHUS MalIiH, TPUOOPOB U TEXHUYECKHUX
YCTPOMCTB; pa3auyaTh YCJIOBHS MX O€30MaCHOrO MCIOJIb30BAHMS B IIOBCEIHEBHOM
KU3HH,

BBINIOJIHATh OKCIIEPUMEHTHI TI0 HCCJIEIOBAHUIO (DU3UUYECKUX SIBIICHUUA W
MPOLIECCOB C HCIIOJIb30BAaHUEM TMPSMBIX W KOCBEHHBIX HM3MEpPEHUH, NPHU ITOM
dbopmyrpoBaTh MpodIeMy/3a1ady U THIOTE3Y y4eOHOTO IKCIIEPUMEHTA, COOUPATH
YCTaHOBKY M3 MPEIJI0KEHHOTO 000PYAOBaHUs, IPOBOJAUTH ONBIT U POPMYIHPOBATH
BBIBOJIBL;

OCYUIIECTBJIAThH MPSIMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJBHBIA CHOCOO M3MEPEHUS M MCIOJb30BaTh W3BECTHHIC
METO/bI OLIEHKHU ITOIPEIIHOCTEN U3MEPEHUM;

UCCJENOBATh  3aBUCHUMOCTH  MEXAYy  (PU3MYECKHMMH  BEIMYMHAMH  C
UCIIOJIb30BaHUEM TMPSIMBIX HM3MEPEHUMN, MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(buKCcHpOBaTh Pe3yabTaThl MOJYUYEHHON 3aBUCUMOCTH (PU3NYECKUX BEJTUYMH B BUJIE
Ta0NHIl U TPaUKOB, AEJIATh BHIBOJBI 10 PE3YyJbTaTaM UCCIEIOBAHUS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEIACHUU UCCIEAOBAHUN B
paMKax ydeOHOTO »HKCIIEPUMEHTa, Y4eOHO-HCCIIEIOBATENbCKOM U IPOEKTHOU
JESTEIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1AOOPATOPHOIO
000Opy10BaHUS;

pemarb pacy€THhlE 3aJaud C SIBHO 3aJaHHOM (PM3MYECKOW MOJEINbIO,
UCIOJIb3Ysl (PU3UYECKUE 3aKOHBI M IIPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBHS 33/1a4u
BbIOMpaTh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3MUECKUE BEITUYUHBI U (HOPMYIIHI,
HEOOXOoJuMbIe NIl €€ pelIeHUs, NMPOBOJUTH Pacu€Thl U OIEHMBATh PEaJIbHOCTH
MOJy4YEHHOT0 3HaueHus (PU3NUECKON BEINUNHBI;

pelaTh Ka4eCTBEHHBIE 3a/1a4: BHICTPAUBATh JIOTUUECKH HEMPOTUBOPEUHUBYIO
LEMOYKY pPACCYXACHUN C OMOpOM Ha M3yYEHHBIE 3aKOHBbI, 3aKOHOMEPHOCTH M
(bu3nYeCcKue ABIICHUS,

UCIIOJIb30BAaTh MTPU PEIIEHUH YUeOHBIX 3a/1a4 COBPEMEHHbIE HHPOPMAIIIOHHBIE
TEXHOJOTHH JJIsl TIOUCKA, CTPYKTYPUPOBAHUSA, UHTEPIIPETAUNA U TPEICTABICHUS
y4eOHOH M HAY4YHO-TIOMYJIAPHOH HWH(GOPMALMK, MOJYYEHHOW W3 pa3IMYHBIX
MCTOYHHUKOB, KPUTHYECKH aHAIM3UPOBATH MOTYYaEMYI0 HH(OPMAIHIO;

MPUBOAUTH MPUMEPHI BKJIaJIa POCCUIICKUX U 3apyOSKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, O0BSICHEHHE MPOIIECCOB OKPYKAIOLIETO MUPA, B Pa3BUTHE TEXHUKU
1 TEXHOJIOTHU;

UCIT0JIb30BATh TEOPETUUECKUE 3HAHUS 110 (PU3UKE B MOBCEIHEBHOM MKU3HU IS
oOecrieueHus: 0E30MaCHOCTH TpU OOpaleHWd ¢ TpUOOpaMU U TEXHHUYECKUMU
yCTPOMCTBaMHU, JJIsl COXPAHEHUS 3/10pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHUECKOI0
MOBEACHUS B OKPYXKAIOLIEH Cpeae;



paboTath B TPYyIIE C BBHINOJHEHUEM PAa3IUYHBIX CONUAIBHBIX POJIEH,
IJIAHUPOBATh PadOTy TPYNIBI, PAIMOHAIBHO pPaCHpenessaTh OOS3aHHOCTH |
MJIAHUPOBATH JICSATEILHOCTh B HECTAHAAPTHBIX CUTYAIUsX, aJI€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHHE paCCMaTPUBAEMOM IPOOIIEMBI.

K koH1y o0yuenus B 11 kiaacce npeMeTHbIe pe3yIbTaThl HA 06230BOM YPOBHE
JOJDKHBI OTPaXaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITMXCS YMEHU:

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MeCTO (U3HKH B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAapTUHBI MHpa, B Pa3BUTUU COBPEMEHHON TEXHUKU H
TEXHOJIOTU, B MPAKTUYECKOW IEATEIBHOCTU JIIOJEH, IEJIOCTHOCTh M €IMHCTBO
(bu3nYecKoi KapTUHBI MUPA;

YUYUTHIBATh TPAHUIBI TPUMEHEHHS HU3YUYCHHBIX (U3UYECKUX MOJCICH:
TOYEYHBIN JEKTPUUECKUM 3apsl, JIyd CBETA, TOUCYHBIM UCTOYHUK CBETA, SACpHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO sipa MpH PEeHIeHUH (PU3NIECKUX
3a/1ay;

pacro3HaBaTh (pU3HYECKUE SIBICHUA (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB JICKTPOJMHAMUKHU M KBAHTOBOM (DU3UKU: DJIEKTPUUECKAS] POBOJUMOCTb,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JEHUCTBUSI TOKAa, B3aMMOJICUCTBUE
MAarHuTOB, JJICKTPOMAarHuTHAas WHAYKUHWs, JACHCTBHE MAarHUTHOrO TIOJISI Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsll, AJEKTPOMArHUTHBIE KOJeOaHUS U
BOJIHBI, MPSIMOJIMHEHHOE pPacIpoCTpaHEHUE CBETa, OTPAXKEHUE, MPEIOMIICHUE,
untepdepennus, audpakuus W MOOJApU3alUi  CBETa, JUCIEPCHUS CBETa,
dboTtoanekTpudeckuii 3pdext (poTodaddeKT), CBETOBOE JaBICHNUES, BOSHUKHOBECHUE
JUHEWYaTOro CHEKTpa aTroMa BOJOpPOJa, €CTECTBEHHAass W HMCKYCCTBEHHas

PaguOaKTUBHOCTD;
ONKCHIBATh W3YYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJEKTPUYECKYI0  MPOBOJAMMOCTb  pa3JIMYHBIX  Ccped) W

AIIEKTPOMArHUTHBIC SIBICHUS (MPOLIECCHI), UCIMONB3YAd (PU3NYECKUE BEIUUYHMHBIL:
IIEKTPUYECKUN 3apsll, CHJIA TOKA, DJIEKTPUYECKOE HAIPSIKEHUE, JIEKTPUUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIAs Cuia, padoTa TOKa,
WHIYKIUS MarHUTHOrO MoJs, cwia Ammepa, cuna JlopeHna, MHIyKTMBHOCTH
KATYILIKH, DHEPrUs AJIEKTPUYECKOTO0 M MArHUTHOTO IMIOJIEH, MEPHOJ M YacToTa
KoseOaHul B KoJeOAaTeNTbHOM KOHTYpE, 3aps]l U cuja ToKa B Ipolecce
TFAPMOHMYECKUX DJICKTPOMAarHUTHBIX KoJeOaHud, (OKYCHOE pacCTOSIHUE U
ONTHUYECKAs CUJIa JIMH3bI, MPU ONUCAHUM TPABUIBHO TPAKTOBATh (PU3MYECKUIA
CMBIC]I HKCIOJIb3YEMBIX BEJIMYMH, HMX OO0O3HAUYeHHs M EAUHMIIbI, YKa3bIBaTh
(b opMyIIBI, CBS3BIBAIOIINE JAHHYIO (U3HUECKYIO BETUUYHHY C IPYTUMH BEJTMUMHAMY,

ONMCHIBATh H3YYECHHBIC KBAHTOBBIC SIBIICHUS W MPOLECCHI, HCMOJIb3Ys
bu3nYecKue BEJIMYMUHBI: CKOPOCTh 3JIEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI H
4acToTa CBETA, SHEPIUs U UMITYJIbC (DOTOHA, IEPHO]T MOTypacaga, SHEPTUs CBA3U



ATOMHBIX SIZIEp, TPU ONMUCAHWU TMPABWIBHO TPAKTOBATh (DU3UYECKUNA CMBICIT
UCIIOJB3YEMbIX BEJIMYMH, UX OO0O3HAYCHUS M €IUHMIIBI, YKa3bIBaTh (HOPMYIIbI,
CBS3BIBAIONTUE JIAaHHYIO (U3MYECKYI0 BEIWYWHY C JPYTUMH BEIUYMHAMU,
BBIYHCIIATh 3HAUCHHE (PU3NUECKON BETUUNHBL

aHAIM3UPOBaTh (PU3UYECKHE TMPOIECChl U SIBJICHUS, UCIOJIb3Ys (PU3NUYECKHE
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATENIHLHOTO U MapajjieibHOTO
COCOMHEHUS TPOBOJHUKOB, 3aKOH Jxoyns—JIeHma, 3aKOH 3IEKTPOMArHUTHOU
WHIYKIUHU, 3aKOH MPSIMOJMHEHHOTO PacIpOCTpaHEHUs! CBETA, 3aKOHbBI OTPAKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODWHINTEeHa miiga pororddexra,
3aKOH COXPAHEHMS DHEPruH, 3aKOH COXPAHEHUSI MMIYJIbCA, 3aKOH COXPAHCHMUS
AIIEKTPUYECKOrO 3apsAJia, 3aKOH COXPAHEHHs] MAacCOBOIO 4YMCIIa, MOCTyJaTel bopa,
3aKOH PaJIMOaKTUBHOIO pacnaja, Mpy 3TOM pa3audaTh CIOBECHYIO POPMYITHUPOBKY
3aKOHa, €ro MaTEeMaTHYEeCKOE BBIPAXKEHUE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MPUMEHUMOCTH;

OMPENIENIATh HAIIPABJICHUE BEKTOPA MHIYKIIMK MarHUTHOTO TMOJISI TPOBOIHUKA
C TOKOM, CHJIbI AMIiepa u cujibl JlopeHna;

CTPOUTh M OIKCHIBATH H300paKEHHE, CO37aBA€MOE€ IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIIEIOBAHUIO (DU3UYECKUX SIBICHUU W
MPOIIECCOB C HCIOJb30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUN: MPU STOM
dbopmynupoBaTh NpodIeMy/3a1ady U TUIOTE3y Y4eOHOT0 SKCIIEPUMEHTA, COOUpPaTh
YCTaHOBKY U3 MPEJJI0KEHHOTO 000pyA0BaHUSs, POBOJAUTH OMBIT U POPMYIUPOBATH
BBIBO/IbI;

OCYIIECTBJISAThH MPSIMbIC U KOCBEHHBIC U3MEPEHHS (PU3NUYECKUX BEIUYHH, TIPH
ATOM BBIOMpATh ONTUMAJBHBIA CIIOCOO M3MEPEHHUS U HCIOJIh30BaTh H3BECTHHIC
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHU;

HCCJIEIOBATh 3aBUCUMOCTH (DPM3HUECKUX BEIMYUH C UCTIOIB30BAHUEM MPSIMBIX
U3MEPEHUI: TPU 3TOM KOHCTPYHPOBATH YCTAHOBKY, (DMKCHUPOBATH PE3YJIbTATHI
MOJIy4YEHHOW 3aBUCUMOCTH (DU3MUECKUX BEJIMYMH B BHUAE TaOMUL W TpadHKOB,
JIeJIaTh BBIBO/JIBI IO pe3yJibTaTaM UCCIIEI0BAHNUS;

coOJroaTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEACHUU UCCICIOBAHUN B
paMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIEeNOBATEIbCKON U TPOCKTHOU
NESATETLHOCTH C HMCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPONCTB M JTaOOPATOPHOTO
000py10BaHUS;

pemaTrh pacu€THble 3aJa4yd C SBHO 3aJaHHOW (U3MYECKONM MOJIEIIbIO,
UCIIOJNIB3YsI (PU3MYECKUE 3aKOHBI M TIPUHIIAITHI, HA OCHOBE aHaJIM3a YCJIOBHS 33a/1a4u
BBIOMpATh (PU3UYECKYIO MOJECIb, BBIIACIITh (PU3UUECKHE BEIMYMHBI U (POPMYIIHI,
HEOOXoaMUMbIe NJisi €€ PEeIIeHUs, POBOAUTh PACUYEThl M OICHUBATH PEaTbHOCTH
MOJIY4YE€HHOT0 3HaueHUsI (PU3UIECKON BEJIMUUHBL;



pelaTh Ka4eCTBEHHbIE 3a/1a4U: BBICTPAUBATh JIOTHYECKH HENPOTUBOPEUHUBYIO
LEMOYKY pPACCYXKACHUH C OMOpPOM HA HM3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
bu3nYecKue SIBICHNUS;

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

OOBSCHATh NPUHLMIIBI JEHCTBUS MAallWH, HPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3nuyaTh YCJIOBUS UX O€30MACHOIO UCHOJIb30BAaHUS B OBCEIHEBHON
KU3HY;

PUBOJIUTH MPUMEPHI BKJIaJIa POCCUNUCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKU, B OOBSICHEHUE IMPOLIECCOB OKPYKAIOIIEr0 MHpA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS 110 (PU3MKE B TOBCEIHEBHOM KU3HU JUISI
oOecrieyeHusi 0€30MaCHOCTH MpU OOpalmeHuu ¢ OpuOoOpaMu M TEXHUYECKUMH
YCTPOMCTBAMM, JIJIi COXPAHEHHUS 30POBbS M COOJIOJECHUS HOPM 3KOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOLIEH CpeaE;

paboTaTb B TIpyHle C BBHINOJIHEHUEM pA3IUYHBIX COLUAIBHBIX pOJEil,
IUIAHUPOBaTh pabOTy TIpPyNIbl, PALMOHAIBHO PpacHpelesaTb OO0SI3aHHOCTU U
IUIAaHUPOBATH JIESITEIIbHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJIEKBaTHO OLICHHBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIICHHE pACCMAaTPUBAEMOM IPOOIIEMBI.



TEMATHYECKOE IIJNTAHUPOBAHHUE
10 KJIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM uugpoBbie
Ne ni/m P Kourposbnble IIpakTHyeckue (1ubp )
NMPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Paznean 1. DU3UKA U METO/IbI HAYYHOI'O ITIO3HAHUS
1.1 ®u3rKa ¥ METOIbl HAYYHOT'O IMO3HAHHUS 2 bubmorexa [JOK
' ARLHAYH https://m.edsoo.ru/7f41bf72
Hroro no pazaeny 2
Paznen 2. MEXAHUKA
bu6mmoreka [JOK
21 Kurematitia . https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 Auraiica ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 hitps-//m.cdsoo.ru/Tf4 172
Hroro no pasneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmoreka [JOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
3.2 OCHOBBI TEPMOTMHAMHKH 10 ! https://m.edsoo.ru/7f41bf72
313 ArperaTHbl€ COCTOSIHHSI BELLIECTBA. 5 bubnuoreka [IOK

®da30BbIe IEPEXOBI

https://m.edsoo.ru/7f41bf72
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Hroro no pazneny

Pazgea 4. JIEKTPOJAUHAMUKA

24

bubmuorexa [JOK
4.1 ICKTPOCTATHKA 10 https://m.edsoo.ru/7f41bf72
49 [TocTostHHBIN neKTpUYecKuid TOK. Toku B 12 bubnmoreka [JOK
' pPa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
PeszepBHOe Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 63

[TPOT'PAMME



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

KounyecTBO 4acoB JJIeKTPOHHbIE
HaunmeHnoBaHme pa3je/ioB U TeM uudposbie
Ne /i P Konrpoubusie IIpakTuueckue (wiepp )
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pazpen 1. JIEKTPOIUHAMUKA
1 MarunuTtHoe nojie. DJIeKTpOMarHuTHast 1 1 3 bubnuorexa [JOK
' AHIYKLAS https://m.edsoo.ru/7f41c97¢c
Wroro no pazneny 11
Pazpnen 2. KOJIEBAHUSA U BOJIHbI
71 MexaHn4ecKkue U 3JIEKTPOMarHuTHhIE 9 1 bubnnoreka [JOK
' KoJeGanus https://m.edsoo.ru/7f41c97c
)9 MexaHU4YeCKHe U DJIEKTPOMAarHUTHbBIE 5 | bubnnorexka [JOK
' BOJTHBI https://m.edsoo.ru/7f41¢97¢
bu6mmoreka [IOK
2. 1
3 Ok 0 3 https://m.edsoo.ru/7f41c97c
Uroro no pazneny 24

Paszea 3. OCHOBBI CIEIIMAJIbHOM TEOPUM OTHOCUTEJBHOCTH

31 OCHOBBI CIENUATTBHON TEOpUH 4 1 bubnmuotexa [JOK
OTHOCHUTEJIBHOCTU https://m.edsoo.ru/7f41c97¢c
Hroro o pazneny 4
Paznen 4. KBAHTOBASA ®U3UKA
4.1 DJIEMEHTHI KBAHTOBOW ONTUKH 6 bubmoreia HOK

https://m.edsoo.ru/7f41c97¢c
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4.2 Ctpoenue aToma

4.3 ATOMHOE PO

Hroro no pazneny

15

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97¢c

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97¢c

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DNEeMEHTHI aCTPOHOMUU U acTPOPU3UKU 7 }?35522?23252/5%1@%
Wroro no pazneny 7
Paznea 6. OBOBLIAIOIIEE IOBTOPEHUE

6.1 Ob6o06maromee MOBTOPEHNE 4 I?tifiiifiigg}gfmwk
Hroro no pazaeny 4
PesepBHoe Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68



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

10 KJIACC
Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Jara nudpoBbie
Tema ypoka Kourpoabnbie IIpakTuyeckue p
n/n Bcero u3yuyeHusi oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
®du3nka — HayKa O PUpOJIE.
1 Hayunsie MeT(?)IK bl HO?I;)H:HI/IH 1 bubmorexa HOK
v s https://m.edsoo.ru/ff0c32e2
OKPYKAaroIEero MUpa
Ponw u mecTo pusuku B

) (GhOopMHUPOBaHUH COBPEMEHHOMN | bubnnorexa [JOK
Hay4YHOM KapTUHBI MUPA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeSATETLHOCTH JII0IeH
MexaHudeckoe JBUXEHUE.

3 OTHOCHUTEILHOCTh MEXAHUUECKOTO | bubmnoreka IIOK
nBuxenus. [lepemenenue, https://m.edsoo.ru/ff0c3508
CKOpPOCTb, YCKOPEHHE

4 PaBHOMEpHOE ITPSAMONIMHETHOE | bubnmnorexka HOK
JBUXECHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE MTPSIMOTTUHEHOE 1 bubmuoreka [JOK
JBUKCHUE https://m.edsoo.ru/ff0c372e

6 CBoOonHOe majieHne. Y cCKopeHue | bubnmoreka [JOK
CcBOOOJHOTO IMaIEeHUS https://m.edsoo.ru/ff0c39cc
KpuBonuHnelHoe 1BUXEHUE.

7 JIBU>KeHue MaTeprualibHOM TOYKH IO 1 bubmorexa [OK

P https://m.edsoo.ru/ffO0c3ada
OKPY>KHOCTH



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

[IprHLIHAII OTHOCUTENBHOCTH

Kunernueckas sHeprus

8 lNanunes. MuepunalibHbIE CUCTEMBI bubmmorexa [IOK
) pHv https://m.edsoo.ru/ff0c3be8
otcyera. [lepBbiii 3akon HproToHa
Macca tena. Cuia. [lpunnun
9 cynepro3uiuu cui. Bropoii 3akon bubmorexa [IOK
yrep ' P . https://m.edsoo.ru/ff0c3be8
Hprorona asis MatepuanbHON TOUKH

10 Tpetuii 3akon HeroToHa niis bubnnoreka [JOK
MaTepUaJIbHBIX TOUYEK https://m.edsoo.ru/ffO0c3be8
3aKoH BCEMUPHOTO TsAroreHus. Cuna

11 TspkecTu. [lepBas kocMuyeckast bubmorexa [IOK

P https://m.edsoo.ru/ff0c3d00
CKOPOCTb

12 Cuita ynpyroctu. 3akoH ['yka. Bec bubmmoreka [JOK
Tena https://m.edsoo.ru/ff0c3el18
Cuna tpenus. Koapdunuent

13 TpeHust. Cuiia COpOTUBIICHUS PU bubmuoteka [IOK
JBW)KCHHUHU Tela B >KUIAKOCTH HUJIH https://m.edsoo.ru/ff0c3f76
rase
[locTynarenbHOE U BpalaTreibHOE

14 JIBIKEHUE a0COJIFOTHO TBEPIOTO bubnnorexa [JOK
tesa. MoMeHT cuitbl. [liieuo cuisl. https://m.edsoo.ru/ffO0c41a6
YcnoBust paBHOBECHS TBEPOTO TesIa
HNMnynsc MaTepuanbHOU TOYKH,

s CHUCTEMBbI MaTepPUAIIbHBIX TOYEK. bubnmoreka [JOK
Hmnynbce cuiibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
UMITyJIbca. PeakTuBHOE MBIKEHHE

16 PabGoTa 1 MOIIIHOCTH CHJIBI. but6mmoreka [IOK

https://m.edsoo.ru/ff0c4502
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https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

MaTepuaibHOW Touku. Teopema 00
M3MEHEHHN KUHETHUECKON SHEPruu

17

[TorennmanesHas 3HEPrUsl.
[ToreHunanpHas s3HEPIUs yupyro
ne(pOpMHUPOBAHHON MPY>KUHBL.
ITorennmanesHas 3HEPrUs TN
BOJIM3U MOBEPXHOCTH 3EMIIU

bubnunoreka LIOK
https://m.edsoo.ru/ff0c461a

18

IToreHnmanpHBIC U
HEIOTEHIHAJIbHBIE CHIIBI. CBSA3b
paboThl HEMOTEHIIMAIBHBIX CHII C
M3MEHEHUEM MEXAHUYECKOW SHEPTUU
CHUCTEMBI TeJl. 3aKOH COXPaHECHUS
MEXaHUYECKOU SHEPruu

bubnunoreka LIOK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTtopHast pabota
«MccnenoBanue cBsizu pabOTHI CHITBI
C U3MEHEHNEM MEeXaHNUECKOH
SHEPIuH Tejla Ha IPUMEpE
PaCTSIKEHUSI PE3UHOBOTO KIYTa»

20

KonTponbHas pabora no teme
«Kunemaruka. Jlunamuka. 3aK0HbI
COXpaHEHHUS B MEXaHHUKE»

bubmnoreka IIOK
https://m.edsoo.ru/ff0c4b74

21

22

OCHOBHBIE TTOJIOKEHUS
MOJIEKYJISIPHO-KMHETUYECKOM
Teopun. bBpoyHOBCKOE ABUKEHUE.
Anddysus

Xapaktep JBUKEHUS U
B3aMMOJCHCTBHUS YaCTHII BEIISCTBA.
Mogenu cTpoeHus ra3oB, )KUAKOCTEN
1 TBEPJIBIX TEIl

bubnunoreka LIOK
https://m.edsoo.ru/ffOc4dc2



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

23

Macca monekyn. Konnuectso
BemlectBa. [locrossuHas ABoraapo

24

25

26

TennoBoe paBHOBecue. TeMmmeparypa
u e€ usmepenue. Illkana remneparyp
Ienscus

Uneansueiii raz B MKT. OcHoBHOE
ypaBHeHue MKT

AOcomoTHas TemrepaTypa Kak Mepa
cpeaHel KHHETUYECKOM SHEPruun
JBUKEHUS MOJIEKYJ. Y paBHEHHE
MenpeneeBa-Knanelipona

bu6nmoreka [IOK
https://m.edsoo.ru/ffOc4fde

bubnunorexka LIOK
https://m.edsoo.ru/ffOc511e

27

3akoH /lambToHa. ["a30BbIC 3aKOHBI

28

29

30

31

32

JlaGopaTtopHnas pabota
«Hccnenosanue 3aBUCUMOCTH
MEX]Ty ITapaMeTpaMu COCTOSTHUS
pa3peKEeHHOTO raza

I/I30Hp0ueccm B UACAJIbBHOM ra3c u
ux I‘pa(bPI‘-ICCKOG NpeaACTaBJICHUC

BryTtpeHnHss sHeprus
TEPMOIMHAMHYECKON CUCTEMBI U
crocoOn! e€ n3meHenus. KoanuectBo
TEIUIOTHI U paboTa. BHyTpeHHss
SHEPrUsi OJHOATOMHOI'O UI€ATBLHOTO
rasa

Bungsr TCIIoNepcaaIn

VY nenbHas TEIUIOEMKOCTE BEIIECTBA.
KonuuecTBo TemioTs! npu

bubnmorexa LIOK
https://m.edsoo.ru/ff0c570e

but6mmoreka [IOK
https://m.edsoo.ru/ff0c5952

bubnunoreka LIOK
https://m.edsoo.ru/ff0c5c36

bubnunorexa LIOK
https://m.edsoo.ru/ff0c5¢36
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Terutonepenave. AanadbaTHbIi
nporiecc

IIepBblil 3aKOH TEPMOAMHAMUKY U

bu6nmoreka [IOK

33
€ro IIpUMEHEHUE K U30IIpolieccaM https://m.edsoo.ru/ffOc5efc
HeoOpatumocTs npoiieccoB B
34 npupozae. Bropoii 3akon bubmorexa HOK
prposte. BTop https://m.edsoo.ru/ff0c6230
TEPMOJUHAMUKHU
35 [Mpunmun nevicteus u KI1/ bubnunoreka LIOK
TEIJIOBOM MallIuHbI https://m.edsoo.ru/ff0c600a
36 Huki Kapno u ero KIIJ|
37 DKOJOTUYeCKHe MPoOIeMbl
TEIUIOPHEPTETUKU
O06o0maromuii ypok
38 <<M0J'II:K HI;I HaS}I’p ¢dusuka. OCHOBBI bubmorexa HOK
yUp ‘ https://m.edsoo.ru/ff0c6938
TEPMOIMHAMHUKIY
KonTponbHas pabora no teme
39 «MonekymnsipHas ¢puzuka. OCHOBBI bubmmorexa [TOK
YA ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHKI
40 [Tapoo6pazoBaHue 1 KOHACHCAIHSL. bubmuoreka [IOK
Ucnapenue n kunenune https://m.edsoo.ru/ff0c63b6
AOCOmIOTHAS U OTHOCHUTEIbHAS
41 BJIAKHOCTH BO3/1yXa. HachleHHbIi Bubmmorexa [IOK
Ayxa. HAchll https://m.edsoo.ru/ff0c64d8
nap
Tépnoe Teno. Kpucrammueckne n
aMmopdHbIe Tea. AHU30TPOIIHS
P o P bubnuotexa [JOK
42 CBOMCTB KpHUcTaIoB. JKujakue

Kkpuctayisl. CoBpeMEHHbIE
MaTepuabl

https://m.edsoo.ru/ff0c65f0
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[lnaBnenue u KpUCTaIM3ALIMSL.

bubnunoreka LIOK

43 Ve e € .
ACTIBHAA TCIIOTA TABICHIA https://m.edsoo.ru/ff0c6708
CyOnumarus
bubnunorexa LIOK
44 VYpaBHeHHE TEIUIOBOroO OataHca
p https://m.edsoo.ru/ff0c6820
DneKTpu3anus Tei. INeKTPUIECKUun
45 3apsia. JIBa BUjIa DIEKTPUIECKUX bubmmorexa [IOK
PAL. A p https://m.edsoo.ru/ff0c6bcc
3apsI0B
IIpoBOAHHKH, TUIIEKTPUKH U
46 H(I))JI OBOIHUKU 3aljf))H bubnuorexa [IOK
yip a ’ https://m.edsoo.ru/ff0c6bcc
COXpaHEHUs IEKTPUUYECKOTO 3apsia
BzaumopeiictBue 3aps10B. 3aKOH
47 Kymnona. ToueyHnIl di1eKTpUdeCKUi bubnmorexa [IOK
y ’ P https://m.edsoo.ru/ffOc6ced
3apsia
Hanpsx€HHOCTD 3JIEKTPUYECKOTO
43 nosist. [IpuHnun cynepnosunyu bubmuoreka [IOK
JJIEKTPUYECKUX TOJIeH. JInHn https://m.edsoo.ru/ffOc6df2
HANPSKEHHOCTH
PaGota cui 31eKTpoCcTaTHuecKoro
49 nois. Ilorennuan. PasHocTh bubnmorexa OK
‘ ta. https://m.edsoo.ru/ff0c600
IIOTEHIINATIOB
ITpOBOIHUKH U OUDJIEKTPUKU B
50 3J1peKT OCTaTHYECKOM noILe bubnmorexa LOK
P ' hitps://m.edso0o.ru/ff0c7018
JusnexTpuyeckas MpOHUIIAEMOCTb
b K
51 OnexktpoémkocTb. Konnmencarop nommorexa [O

https://m.edsoo.ru/ff0c7126



https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126

52

DNEKTPOEMKOCTD IIJIOCKOTO
KOHJIeHCAaTopa. DHEPrus
3apsDKEHHOTO KOHJIEHCAaTopa

bubnunoreka LIOK
https://m.edsoo.ru/ff0c72c0

53

54

55

56

57

58

JlabopaTtopHast pabota "HU3mepenue
AIIEKTPOEMKOCTH KOHJeHcaTopa"

[TpuHIMT EHCTBUS U IPUMEHEHUE
KOHJEHCATOPOB, KOMMMPOBAILHOTO
arapara, CTpyMHOro IpHHTEpa.
DINIeKTpOCTaTUYECKas 3alIHTa.
3azemyIeHHE SIEKTPOIPUOOPOB

DJIEKTPUUYECKUI TOK, YCIOBHS €r0
cymecTtBoBaHus. [10CTOSHHBII TOK.
Cuna toka. Hanpsbxenue.
Comnpotusnenue. 3akon Oma jist
ydacTKa Ienu

[TocnenoBarenpHOE, MapaieIbHOE,
CMEIIAaHHOE COSANHEHHE
MPOBOJIHUKOB. JIaGopaTropHas
pabota «3yyenue cmemanHoro
COCIMHEHUS PE3UCTOPOBY

PaboTta 1 MOIITHOCTB ANEKTPUUECKOTO
Toka. 3akoH Jlxoyns-Jlenma

3akoH OMa AJ1s MOJTHOM (3aMKHYTOM )
anekTpudeckoi nenu. Koporkoe
3ambikanue. JlabopaTopHas pabora
«M3mepenne D/IC ncrtounnka Toka u
€ro BHYTPEHHETO COMPOTUBIICHUSI

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c74f0

bubnunorexa LIOK
https://m.edsoo.ru/ff0c7838

but6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

DnEeKTpOHHask IPOBOAUMOCTD
TBEPABIX METAJNIOB. 3aBUCUMOCTD



https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

COMPOTHUBIICHUS METAJIIOB OT
Temneparypbl. CBEpXIIPOBOAUMOCTh

DNEKTPUUECKUM TOK B BaKyyMe.

60 .
CBolicTBa AJIEKTPOHHBIX ITYYKOB
[TorynpoBoiHUKH, UX COOCTBEHHAs

61 Y NIPUMECHAs MPOBOJUMOCTb. bubnmnoreka HOK
CaoiicTBa p—n-nepexoja. https://m.edsoo.ru/ff0c84ae
[TonynpoBoaHKUKOBBIE TPUOOPHI
DIIEKTPUUYECKUI TOK B paCTBOpax 1

& paciuiaBax 3JE€KTPOJIMTOB. bubmmoreka [JOK
DJIEKTPOJIMTHYECKAS JUCCOIALIMS. https://m.edsoo.ru/ffO0c82ba
DIIEKTPOIU3
DJIEKTPUUYECKHI TOK B ra3ax.

63 CamocTosTenbHbIN 1 bubmuoreka [JOK
HECaMOCTOSTEIIbHBIN pa3psil. https://m.edsoo.ru/ffOc84ae
Monnus. [Inazma
DnexTpuueckue npuOopsl U

64 YCTPOMCTBA U UX IIPAKTUYECKOE bubmmnoreka HOK
npuMeHeHue. [IpaBuna TeXHUKN https://m.edsoo.ru/ff0c86fc
0e30macHOCTH

65 O06o0maromuii ypok bubnuoteka [JOK
«NEKTPOIUHAMUKA)» https://m.edsoo.ru/ffOc88be
KonTpomnpHas pabota mo Teme

66 «9nexrpocraruka. [locTosHHBIN bubnmoreka [JOK
3NEKTpUYECKUl TOK. TOKHM B https://m.edsoo.ru/ffOc8a8a
Pa3IMYHBIX Cpeax»

67 PesepsHblil ypok. KonTponbHast bubmuorexa [JOK

pabota mo Teme "DIeKTpoAHAMHKA"

https://m.edsoo.ru/ff0c8c56



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56

68 PesepBHeIit ypok. O000maromii

ypok 1o TeMam 10 kitacca

bubnunoreka LIOK
https://m.edsoo.ru/ffOc8f6¢

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

68



https://m.edsoo.ru/ff0c8f6c

11 KIIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
(]
JI:;-H Tewa ypoka Bcero Konrpoakueie  Ipaxrueckue fl[:nyI‘eHI/lﬂ :)Igl?al;zll;}:feﬂbele
padoThI padoThI pecypen
ITocTOsITHHBIE MATHUTHI U KX

| B3auMOJIeHcTBHE. MarHUTHOE IIOJIE. | bu6mmoreka [IOK
BekTop MarHuTHOM MHIYKLIHH. https://m.edsoo.ru/ff0c9778
JIvHMY MarHUTHOW MHAYKIWU
MarnuTtHO€e 1oJie TPOBOJIHUKA C

) TokoM. OnbIT DpcTeaa. | bubnnoreka [JOK
BzaumopeiicTBue mpoBOAHUKOB C https://m.edsoo.ru/ffOc98fe
TOKOM
JlaboparopHas pabota «3yuenue

3 MaFHII/:THOII?O noi;l KaTymKI/Iy: 1 1 bubmmorexa [OK

https://m.edsoo.ru/ff0c98fe
TOKOM)
JlelicTBME€ MAarHUTHOTO TIOJIS Ha
MPOBOAHMK ¢ TokoM. Cuiia Amnepa.

4 JlaGoparopHas paboTa | | bubnnorexka [JOK
«HccnenoBanue nencTBUS https://m.edsoo.ru/ff0c9acO
MOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM)

JlelicTBME€ MAarHUTHOTO TOJIS Ha

5 JBIKYIYIOCS 3apsSKECHHYIO | bubnnorexka [JOK
yactuny. Cuna Jlopenna. Pabora https://m.edsoo.ru/ff0c9df4
cuibl JIopeHna

6 DJIEKTPOMAarHuTHasl UHIYKIUS. |

IToTok BEKTOpa MarHUTHOMN



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

unaykuu. J/1C unaykuun. 3akoH
AJNIEKTPOMArHUTHON MHTYKIIHH
®dapajes

JlaboparopHas pabota
«HccnenoBanue sIBJICHUS
3HeKTpOMaFHHTHOﬁ UHAYKIUH

bubmuorexa [JOK
https://m.edsoo.ru/ffOcalS0

NHnykTtuBHOCTG. SIBIIEHUE
camounaykiuu. J/1C
CaMOMHIYKIUU. DHEPrust
MarHUTHOTO TOJIS KAaTYIIKH C TOKOM.
DIIEKTPOMarHuTHOE IOJIe

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

TexHuueckue ycTpolcTBa U UX
IPUMEHEHUE: IOCTOSIHHbIE MarHUTHI,
AIIEKTPOMArHUTHI,
AIIEKTPO/IBUraTeNb, YCKOPUTEIN
AJIEMEHTApHbBIX YaCTHII,
UHIYKIIMOHHAs 1eYb

10

11

12

O6o06maromuii ypok «MaruutHoe
noJie. DJIEeKTpOMarHuTHas
AHIYKLIHASD)

KonTpomnpHas pabota mo Teme
«MaruuTHOE 10JI€e.
SHGKTPOMaFHI/ITHa?I HUHAYKOUA

CBOOOIHBIE MEXaHNYECKHE
Konebanus. ['apMoHndeckue
KoneOaHus. YpaBHEHUE
TapMOHHMYECKHUX KOJIeOaHUH.
[IpeBpaiienue sHepruu

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcab82

bubmuorexa [JOK
https://m.edsoo.ru/ffOcad58

bubmuorexa [JOK
https://m.edsoo.ru/ffOcaf06



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

13

14

15

JlaboparopHas pabota
«MccnenoBanue 3aBUCHMOCTH
HeproIa MajbiX KojieOaHui rpy3a Ha
HHUTHU OT JUTMHBI HUTH U MACChI
rpy3a»

KonebarenbHbIi KOHTYP.
CB0OOTHBIE AIIEKTPOMArHUTHBIE
KOJICOaHUsI B HICaTbHOM
K0JIe0aTeIbHOM KOHTYpE. AHAIOTHS
MEXy MEXaHHYCCKUMU H
SJICKTPOMAariuTHBIMH KOJICOaHUSIMHA

®opmyna Tomcona. 3akoH

COXpPAaHCHUA SHEPTHUHU B NACAIIBHOM
KoJiIe0aTeTbHOM KOHTYpC

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcb820

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcb9c4

16

[IpencraBienue o 3aTyxaromux
Kosie0aHusX. BoIHyXI€HHBIE
MeXaHUYeCKue KojaeOaHMsl.
Pe3onanc. Beiny:x/1eHHBIE
3JIEKTPOMArHUTHBIE KOJIeOaHMs

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbb86

17

[IepeMeHHBIH TOK.
CunyconaaibHbIN TEPEMEHHBIN TOK.
MomHOCTh IEPEMEHHOI0 TOKA.
AMIITUTYAHOE U IEHCTBYIOLIEE
3HAUEHUE CUJIbI TOKA U HAIIPSKEHUS

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcbd34

18

Tpanrcdopmarop. [IpoussoscTso,
nepegaya u norpedieHue
AIIEKTPUYECKON SJHEPrUU

19

Y CTpolcTBO M TPAKTHYECKOE
MPUMEHEHHUE AIIEKTPUIECKOTO

bubmuoreka [JOK
https://m.edsoo.ru/ffOcc324



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

3BOHKA, F€HEpAaTOpa NEPEMEHHOTO
TOKa, JIMHUM JIeKTporiepe1ad

OKOJIOTUYECKUE PUCKU IIPU
IIPOU3BOJCTBE NIEKTPOIHEPIUU.

20 Kynberypa ncnons3oBanus
ANEKTPOIHEPIUU B MIOBCEAHEBHOMN
KU3HU
MexaHuueckre BOJIHbI, YCIIOBUS

acrpoctpaneHnus. [lepuon.
21 IC):KOpPOCprpaCHpOCTpaI:IeHI/IFI u bubmmorexa LOK
https://m.edsoo.ru/ffOcca54

JUTMHa BOJIHBL. 1lonepeunsie n
MIPOJI0JIbHBIE BOJIHBI

2 3ByK. CKOpOCTh 3BYyKa. [ pOMKOCTH bubnnoreka [JOK
3ByKa. Bricota ToHa. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
ONEKTPOMAarHUTHBIE BOJIHBL, UX

23 cBoiicTBa U ckopocts. [Ilkana bubmmorexa LIOK

https://m.edsoo.ru/ffOccfe0

JJIEKTPOMAarHUTHBIX BOJIH
[TpyHLIMIIBI pagUOCBA3U U

24 TeneBuaeHus. Pa3zButue cpeacts
cBs3u. Pagnonoxanus

)5 KonTponbhas pabota «Konebanus u bubnnorexka [JOK
BOJIHBD» https://m.edsoo.ru/ffOcc6f8
[IpssMonMHENHOE pacpOCTpPaHEHHE

26 CBETa B OJHOPOJHOU Cpejie. bubnmoreka [JOK

Todeunslii ICTOYHUK cBeTa. JIyd
CBeTa

https://m.edsoo.ru/ff0cd350



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350

OTtpakeHue cBeTa. 3aKOHbI

bubmuoreka [JOK

27 OTPDAEHHA CfeTa' Hoctpoenne https://m.edsoo.ru/ffOcd4e0
M300paXeHH B IJIOCKOM 3epKajie
[Ipenomuenue ceera. IlonHoe

)3 BHYTPEHHEE OTPaKEHUE. bubmumoreka [IOK
IIpenenbHblii yro noJHOro https://m.edsoo.ru/ff0cd7f6
BHYTPEHHET0 OTPaKEeHUS

29 JlabopaTtopHas pabota «3mepenue bubnnoreka [JOK
[oxKasareJist IIPeJIOMIIEHUSI CTEKIIa» https://m.edsoo.ru/ffOcd67a
JIunzel. [TocTpoenune n300pakeHui

30 B TuH3e. PopMyra TOHKOW JIMH3BIL. bubmmorexa [TOK

https://m.edsoo.ru/ffOcddle

VBenuueHue JTMH3bI
JlaGopaTtopHnas pabota

31 «HccnenoBanue CBOMCTB
n300pa’keHH B JIMH3AX»
Hucnepcus cBeta. Cll0KHBIN COCTaB

39 6enoro csera. L{Bet. JTabopaTopHas
pabota «HabmroaeHue nucnepcuu
CBETa»

13 UnTepdepenmus ceera. Audpaxius bubnuorexa [IOK
cBeta. JludpakunoHHas pemeTka https://m.edsoo.ru/ff0ced22

34 [TonepeyHOCTH CBETOBBIX BOJIH. bubnuorexa [IOK
Ilomapuszanus ceera https://m.edsoo.ru/ff0cf02e
OnTuueckue mpuOOPHI U yCTPOUCTBA

35 U YCJIOBHS UX 0€301acHOTO
IPUMEHEHHUS

36 ['paHutbl TPUMEHUMOCTH bubnnorexka [HOK

KJIACCHYECKOU MEXaHUKH.

https://m.edsoo.ru/ffOcf862



https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862

[TocTynaTel cnenuanbHON TEOpUU

OTHOCHUTEIIbHOCTH
OTHOCUTENBHOCTD
37 OJIHOBPEMEHHOCTHU. 3aMe/JICHHE bubmmorexa [TOK
AHOBP ' 8 https://m.edsoo.ru/ffOcfad2
BPEMEHHU U COKpAIICHHUE JITTUHBI
OHeprus U UMITYJIbC

18 pEeNSATUBUCTCKOM yacTulbl. CBs3b bubnnoreka [JOK
MAacChl C SHEPIUEN U UMITYJIbCOM. https://m.edsoo.ru/ffOcfc68
DHeprust MoKos
KonTponbhas pabota «OnTuka.

39 OCHOBBI crIElIUAIBHON TEOPUHU bubmorexa HOK

B P https://m.edsoo.ru/ff0cf6f0
OTHOCHUTEIIbHOCTH»

40 ®oronsl. Popmyiia I1nanka. bubnnorexa [JOK
DHeprus U UMNIyibc GoToHa https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIEI0BaHNE Eu6 [TOK

nonnoTeKa

41 orodddekra. OnbrTer A. T'.
¢ b https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbl portorpdexra. YpaBHEeHHE

42 3I>'IHHITe§Ha n(g(bq)oroaq)(;@)ema bubmmorexa LIOK

8 ‘ https://m.edsoo.ru/ff0d01 5e
«Kpachnas rpanuna» potospdexra
HaBnenue cera. OnwiTh I1. H.
43 Jlebenea. Xumuueckoe JeiicTBHE bubmmorexa [TOK
slena. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoucTsa u
44 MPaKTUYECKOE TPUMEHEHUE:

dboToreMeHT, POTONATUHK,
CoJTHEYHas OaTapesi, CBETOIUO/T



https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6

Permenne 3aga4 1mo remMe «JIeMEHTHI

bubmuorexa [JOK

45 KBaHTOBOU OITHUKH https://m.edsoo.ru/ff0d0302
Mopnens atoma ToMcona. OnbIThI

46 Pesepdopna o paccessauro o- bubmmoreia LIOK

https://m.edsoo.ru/ff0d091a
yactull. [[nanerapuas mojens aroma
bu6mmoreka [IOK

41 Hocrynarer bopa https://m.edsoo.ru/ff0dOafa
Wznyuenue u normioiieHue GOTOHOB

43 IIPU IIEPEXOJIE aTOMa C OJTHOTO bubnuoreka [IOK
YPOBHS SHEPTUHU Ha APyrou. Bubl https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
BomnHoBble cBoiicTBa yacTuil. BosHbl

49 ne bpoia. KopnyckynsipHo- bubnnoreka [JOK
BOJIHOBOM nyasin3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0dOca8
BBIHYKJICHHOE U3JTyYCHHE
OTKpbITHE PATUOAKTUBHOCTH.

50 OmnsiTel Peszepdopaa mo bubnmnorexa [JOK
OIIPENIEIICHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
PaAMOAKTUBHOTO U3JTYYCHHS
CsoticTBa anbda-, 6era-, ramma-

51 u3nydenus. BiausHue
PaAMOAKTUBHOCTHU Ha KUBBIE
OpTaHU3MBI
OTKpbITHE TPOTOHA U HEUTPOHA.

5 N3zotonsl. Anbga-pacna. bubnnorexka [JOK
DJEeKTPOHHBIN U MO3UTPOHHBIN OeTa- https://m.edsoo.ru/ff0d1162
pacnaz. ['amma-usiydenue

53 DOHeprus CBSI3U HYKJIOHOB B SIZPE. bubnnorexa [JOK

S nepHble peakuuu. A nepHbli

https://m.edsoo.ru/ff0d1356



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
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https://m.edsoo.ru/ff0d0ca8
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peakTop. [Ipobraembl, TEpCIEKTUBHI,
9KOJIOTMYECKUE ACTICKThI SACPHOM
SHEPreTHKH

54

55

DneMeHTapHble YacTullbl. OTKphITHE
Mo3uTpoHa. MeTOo bl HAOIIOICHUS U
pPErUCTpalUK SJIEMEHTAPHBIX
yactull. Kpyrislii cron
«DyH1aMeHTaIbHbIE
B3auMoercTBusA. EnnHCTBO
(U3UYECKON KapTUHBI MHPaY

Bup 3sé3nnoro neda. Co3se3nus,
SIpKHE 3BE3/IbI, TUTAHETBI, UX
BuauMoe aBrkenne. CojHeuHas
cHCcTEMA

bubmuoreka [JOK
https://m.edsoo.ru/ff0d0e38

56

Comrne. ConHeyHas aKTUBHOCTb.
Ucrounuk sueprun CosHIla U 3BE3]1

57

3BE31BI, NX OCHOBHBIE
XapaKTEePUCTUKU. 3BE3IBI TTIABHON
MOCIIeI0BATEIbHOCTH. BHYTpeHHEE
ctpoenue 38&311. COBpeMeHHbIE
MIPEJICTABJICHHSI O TIPOUCXOXKJICHUH H
sposmroni CoJHIIA U 3BE3]

58

Muneunsiii [1yTe — Hama
lNanakTtuka. [Tonoxxenre u ABMKEHUE
Connna B IN'anaktuke. ['amakTuku.
UEpHbie IbIPHI B iApax rajlakKTUK

59

Bcenennas. PasOeranue rajakTuk.
Teopust bosbiioro B3peIiBa.



https://m.edsoo.ru/ff0d0e38

PenukroBoe nznyudeHue.
MeTarainakTuka

60

61

Hepemennsie npodiaembl
ACTPOHOMHH

KoHTtpoinbHas pabota «71eMEeHTHI
ACTPOHOMHUU U aCTPOPHUIUKI

62

O6o06maromuit ypok. Ponp pusuku
1 aCTPOHOMHHU B SKOHOMHUYECKOM,
TEXHOJIOTHYECKOM, COIMAJIbHON U
ATUYECKOH chepax NesaTeIbHOCTH
YyeJioBeKa

63

O6o6marmuii ypok. Pons u Mmecto
(bU3UKU ¥ aCTPOHOMUM B
COBPEMEHHOM HAYYHOU KapTUHE
Mupa

64

O6o06maromuii ypok. Posnb
¢duznueckoit Teopun B
(bopMHpOBAHUY MPEICTABICHUI O
¢du3nveckoil kapTHHE MUpa

65

O6o06matomuii ypok. Mecto
(U3HYECKON KapTUHBI MUPA B
001IeM psiy COBPEMEHHBIX
€CTECTBEHHO-HAyYHBIX
MPEJICTABICHUN O IPUPOJIC

66

PeszepBHBIil ypok. MarHutHOE 11oJte.
DJIEKTpOMarHuTHask UHIYKIUS




PesepBubiit ypok. Ontuka. OCHOBBI

67 CIielIMaIbHON TEOPUH 1
OTHOCHUTEIILHOCTH
Pesepnbriii ypok. KBantoBast pusuka.
bubmuorexa [JOK
68 DNEeMEHTHI aCTPOHOMUU U 1
https://m.edsoo.ru/ff0d1784
acTpou3uKu
OBILIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



https://m.edsoo.ru/ff0d1784




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

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU

HUHTEPHET






