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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢Qusuke 0a30BOro ypoBHSI Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TPeOOBaHUI K pe3yibTaram
OCBOEHHUSI OCHOBHOW 00Opa30BaTeNbHOM MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, a Takxke c yuy€toM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETIIIUMA TIpenojiaBaHusl yuyeOoHoro npeamera «Dusmka» B 00pa3zoBaTeIbHBIX
OpraHu3aIUAX Poccuiickou denepaunu, pEATU3YIOLINX OCHOBHEIE
oOpa3oBareibHbIe MPOTPAMMBI.

Copmepxanue mporpamMmbl 1O (U3MKE HAMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOU KapTuHbI Mupa oOydaromuxcs 10—11 kiraccoB npu o0yuenun
ux ¢u3nKe Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-/IEATEIbHOCTHOTO TOJIX0/1a.
[Iporpamma no ¢usuke coorBercTByeT TpedoBanusiM @PI'OC COO k miiaHUpyeMbIM
JUYHOCTHBIM, MPEIMETHBIM M METANPEIMETHBIM pe3yibTaTaM OOyYEHHs], a TAKKe
YUHUTHIBAET HEOOXOJUMOCTh pEAM3allMd MEXIPEIMETHbIX CBs3€d (U3UKUA C
€CTECTBEHHO-HAYYHBIMHM YUYE€OHBIMH NpeaMeTaMu. B Hell onpenensitorcs OCHOBHBIE
ey U3ydeHus (U3UKU Ha YPOBHE CPEAHETO O0IIEero 00pa3oBaHus, IIIaHUPYEMbIe
pe3ysbTaThl  OCBOGHMsSI Kypca (U3MKHU: JIMYHOCTHBIC, METAlpEeIMETHBIE,
npeaMeTHbIe (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3MKe BKIIOYAET:

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

TOM YHCJIE IIPEIMETHBIE PE3YJIbTAThI IO roJjaM O0yUYEHUS;

e cojepkaHue yaeOHoro nmpenamera « Pu3nkay 1o rojgaMm oOydeHwusl.

®du3rka Kak Hayka O HauOoJsiee OOUIMX 3aKOHAaX NPHUPOAbI, BBICTyIas B
KauecTBe y4eOHOIo MpeJMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpyxkaromiem mupe. IkoapHBIN Kype GU3NKN — CHCTEMOOOpa3yIoni
JUISL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3HUECKUE 3aKOHBI
JexaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHEH,
¢dbuznyeckoit reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenesieT XapakTep M pa3BUTHE
pa3zHOOOpa3HBIX TEXHOJIIOTUH B cpepe SHEPreTUKU, TPAaHCIIOPTa, OCBOEHUSI KOCMOCa,
MOJYYEHHS] HOBBIX MAaTEpHAJIOB C 3aJaHHBIMH CBOMCTBAMHU U Apyrux. M3ydenue
(GU3MKKM BHOCUT OCHOBHOM BKJ1a/ B GOPMHPOBAHNE €CTECTBEHHO-HAYYHON KapTUHbI
Mupa oOydarouuxcs, B (OpMUpPOBaHHE YMEHHH NPUMEHSATh HAY4YHBIA METOJ
MO3HAHUS TIPU BHITIOJHEHUN UMHU YI€OHBIX UCCIICOBAHUM.

B ocHOBY Kypca pusuku 411 ypoBHS CpeHET0 00111ero 00pa3oBaHusl TOJI0KEH
pAA UIEH, KOTOPbIE MOKHO pacCMaTpUBaTh KaK MPUHLHUIIBI €70 TOCTPOEHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISIETCA JIOTUYECKU
3aBEPILIEHHBIM, OH COJIEP)KUT MaTepuai U3 BCEX pa3feioB (PU3MKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOM, TAK 1 COBPEMEHHOM (DM3HKHU.



Hoesn cenepanuszayuu. B cooTBeTcTBUM ¢ HEW MaTepuan Kypca (GU3HKH
o0benUHEH BOKpPYr ¢u3nyeckux Teopuil. Bemymum B Kypce sBIsieTcs
dbopMupoBaHUE TPENCTAaBICHUN O CTPYKTYpHBIX YPOBHSAX MaTepuH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzanus mnpeanosiaraeT HCIOJIb30BaHUE
TYMaHUTapHOTO TOTEHIMaNa (PU3HUECKON HayKH, OCMBICICHHUE CBS3H Pa3BUTHUSA
Gbu3KKH ¢ pa3BUTHEM OOIIECTBA, a TAKKE C MUPOBO33PEHUECKIUMH, HPABCTBEHHBIMU
Y DKOJIOTUYECKUMU MTPOOJIEMaMHU.

Hoes npuxnaonot nanpasnennocmu. Kypce hbusuku rpemnonaraet 3HakoMCTBO
C LIMPOKUM KPYrOM TEXHUYECKUX M TEXHOJIOTMUECKHX MPHIOKEHUN H3yUEeHHBIX
TEOPUH U 3aKOHOB.

Hoes sxonocuzayuu peanus3yeTcs TOCPEICTBOM BBEIEHUS DIIEMEHTOB
COJEp)KaHUs, IMOCBSIIEHHBIX DSKOJOTMYECKUM TMpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTUEM TEXHUKU M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeM pallMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€3011acCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (U3MKH Ha YpPOBHE CpPEAHEro OOILEero
oOpa3oBaHus SBIAIOTCS (U3UUECKUE TeOpHH ((POpMHUpPOBAHUE MPEACTABICHUI O
CTPYKTYpE MOCTPOEHUsI PU3NYECKON TeOpuH, posii PyHIaMEHTAIBHBIX 3aKOHOB U
IPUHLIUIIOB B COBPEMEHHBIX IPECTABICHUAX O IPUPOJIE, PaHUL[AX IPUMEHUMOCTH
TEOpUH, JIJIsl ONTMCAHUS €CTECTBEHHO-HAYYHBIX SBJICHUHN U MPOILIECCOB).

CHCTEeMHO-AEeSATENbHOCTHBIN TOJX0J B Kypce (U3UKU PEaln3yeTcs MPEekKIe
BCEro 3a CYET OpPraHU3allUU SKCIEPUMEHTAIBHOM AESITEIbHOCTH O00YyYaroIMXCs.
Jl;1st 6a30BOT0 YPOBHS Kypca (PM3UKHU — 3TO UCIOJIb30BAHUE CUCTEMbBI ()POHTAIIBHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U JIa0OPAaTOPHBIX pabOT, KOTOPHIE B TPOrpaMMe
no (usuke oObEIUHEHBI B OOIIMNA CHUCOK YYEHUYECKHUX MPAKTHUECKUX PaloT.
Bbigenenre B yKa3aHHOM MepeyHe J1adOpaTOpHBIX padOT, MPOBOJMMBIX IS
KOHTPOJISL U OLIEHKH, OCYIIECTBIIIETCS yYaCTHUKAMU 00pa3oBaTeIbHOro IMpolecca
UCXOJII U3 OCOOCHHOCTEH IUIAHWPOBAHUS U OCHAIeHus kabunera (usuku. [lpu
3TOM OO0ECTeunBaeTcsl OBJAJCHHWE OOYYarOIIMMHUCS YMEHUSMU TPOBOJUTH
KOCBEHHBIC HM3MEPEHHUS, MCCICAOBAHUS 3aBUCUMOCTEH (PH3NYECKUX BEIUYUH U
MIOCTAHOBKY OITBITOB IO MTPOBEPKE MPEITI0KEHHBIX TUTIOTE3.

Bonbiioe BHUMaHUE yJesieTCs pEHICHNI0 paCUETHBIX U KAUECTBEHHBIX 3a]1a4.
[Tpu 3TOM A5t pacu€THBIX 3a7a4 MPUOPUTETOM SIBIISIIOTCA 3a/1a4M C IBHO 3aJaHHOMN
bu3nYecKol MOAENbI0, TO3BOJIAIONIME TPUMEHSATh W3YUYCHHBIE 3aKOHBI W
3aKOHOMEPHOCTH KaK M3 OIHOrO paszfena Kypca, TaKk U HWHTErpUpys 3HAHUS W3
pa3HbIX pa3naesnos. i1 KaueCTBEHHBIX 33/1a4 MPUOPUTETOM SIBIISIOTCS 3aJaHUS HA
OOBSICHEHHE NPOTEKAaHUS (PU3NYECKUX SBJICHHM U MPOLIECCOB B OKpYXKaromieu
KU3HH, TpeOyronue BbhIOOpa (U3UYECKOW MOACNU IS CUTYyallMH MPaKTHUKO-
OpPUEHTHUPOBAHHOTO XapakTepa.



B cootBetctBum ¢ pedoBanusimu @I'OC COO k MmaTepHanbHO-TEXHUUYECKOMY
obecniedyeHn0 yueOHOTo mporecca 0a30BbIil ypOBeHb Kypca (DU3MKH HA ypOBHE
cpenHero ooOmero oOpa3oBaHUsl JIOJDKEH H3Yy4aThbCs B YCIOBUAX MPEAMETHOTO
kaOuHeTa (PU3MKK WIM B YCIOBUSAX HHTEIPUPOBAHHOTO KaOWHETa MPEAMETOB
€CTECTBEHHO-HAYYHOr0 LUKIA. B xabuHeTe PU3MKU JOIKHO OBITH HEOOXOIUMOE
nabopatopHoe 000pyJOBaHUE [JIs BBIMNOJHEHUS YKa3aHHBIX B MporpamMme Mo
¢$u3MKe yICHUYECKUX MPAKTUYECKUX paboT U JEMOHCTPAIIMOHHOE 000pYIOBaHHUE.

JleMoHCTpaninoHHoe o0OopyaoBaHuE (HOPMHUPYETCS B COOTBETCTBHH C
OPUHIIMIIOM MUHUMAJIBHOM JOCTaTOYHOCTH M OOECreYrMBaeT IOCTAaHOBKY
NEPEUUCIICHHBIX B TMporpaMMe Mo (U3HKE KIIOYEBbIX JIEMOHCTpAlui st
UCCIICIOBAaHMUSI U3y4aeMbIX SIBJICHUA M  TPOIECCOB, OMIUPHUUECKUX U
(dbyHIaMEHTaIbHBIX 3aKOHOB, NX TEXHUYECKUX MPUMEHEHHIA.

JlaGopatopHoe 00OpynOBaHUE [UIsI YYEHUYECKMX IPAKTHUYECKUX pPaldoT
dopMupyeTcss B BHJE€ TEMAaTUYECKUX KOMIUIEKTOB U 00ECIEUMBAETCS B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydaromuxcs. TemaTnueckue KOMIUIEKTHI
71a00paTOpHOTO OOOPYJIOBAHUS JIOJKHBI OBITh TMOCTPOEHBI HAa KOMIUIEKCHOM
UCTIOJb30BaHUU AHAJOTOBBIX M IHM(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE IIU(PPOBBIX 1a00paTOpUil.

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

e (dopMmupoBaHHE WHTEpeca M CTPEeMJICHHsS OOYYaIOIUXCS K HaydHOMY
W3YYCHUIO TPUPOJBI, PA3BUTHE WX HMHTEIUIEKTYaJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHUE IMPEACTABICHUN O HAYYHOM METOJIE MO3HAHUS U (OPMUPOBAHNE
UCCJIEIOBATENLCKOIO OTHOILIECHUS K OKPYKAIOIIUM SIBICHUSM;

o (opMHpOBaHHE HAYYHOT'O MUPOBO33PEHHS KaK pe3yIbTaTa N3y4yeHHUsI OCHOB
CTPOCHHMSI MaTepHH U (HyHIaMEHTATBHBIX 3aKOHOB (DM3HKHU;

e (dopMupoBaHHE YMEHUH OOBSICHATH SBJICHUS C MCIOJIb30BAaHUEM
$u3nyeCKnX 3HAaHUM U HAyYHBIX J10Ka3aTEIbCTB;

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

JlocTxeHne 3TUX 1ene 00ecreunBaeTCsl pelieHneM CIeIyIONNX 3a1a4 B

npouecce U3yyeHus Kypca GU3NKN Ha YpOBHE CpEHEro o01Iero oopa3oBaHus:

e TMpuOOpEeTEeHNE CUCTEMBI 3HAaHUI 00 00X PU3HUECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpHUAX, BKIOYAs MEXaHUKy, MOJICKYJSIpPHYIO (U3HKY,
AIIEKTPOIMHAMUKY, KBAHTOBYIO (DH3UKY H 3JIEMEHTHI aCTPOPHU3UKY;

e (dopMupoBaHHE YMEHMHA TPUMEHATH TEOPETUYECKUE 3HAHUS IS
OOBsICHEHHsI (PU3MYECKHX SBICHUA B TPUPOAE U [N TNPUHATHUS
MIPAKTUYECKUX PEIICHUH B IIOBCEIHEBHOW KU3HU;



e OCBOCHHE CIOCOOOB peUIeHUs pa3jIHYHbIX 3a7ad C SIBHO 3aJaHHOU
dusznyeckoil Monenblo, 3anad, MOAPa3yMEBAIOIIUX CaMOCTOATEIbHOE
co3anue GU3NYECKON MOJEIH, aICKBAaTHON YCIOBHSIM 3a/1a4U;

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

e OBJAJCHUE METOJAAMHU CAMOCTOSTEIBHOIO IUIAHWPOBAHUS M IMPOBEACHUS
(bu3MYEeCKUX SKCIEPUMEHTOB, aHalIW3a W HHTEpIpeTanuu UHGOpMAaIHH,
OTIpEICIICHHS IOCTOBEPHOCTHU MOJIYYEHHOTO pe3yJIbTaTa;

e CO3JIaHHE YCIOBHMM NJIsi Pa3BUTHS YMEHHI MPOEKTHO-KUCCIEA0BATENbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wusydenune ¢usuku (6a30BBI ypOBEHb) Ha YPOBHE CpPEIHEro OOIIEro
oOpazoBanus orBojuTcs 136 yacos: B 10 kinacce — 68 yacos (2 4aca B HE/eN0), B
11 kmacce — 68 yacoB (2 yaca B HE/ICIIO).

[Ipensaraemplii B mporpamMmMe 1O (QU3MKE TMepedeHb JIabOpaTOPHBIX H
NPaKTUYECKUX paldOT ABISETCS PEKOMEHJIOBAaHHBIM, YYHTENb JENAaeT BBIOOP
pOBeNEeHUs J1a0OpPaTOpPHBIX PabOT M OMNBITOB C YYETOM HWHIWMBHYAIbHBIX
0COOEHHOCTEH 00yUaIOIIUXCSl.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Pazgen 1. ®u3uka ¥ MeTOAbI HAYYHOI'O MIO3HAHUS

®uszuka — Hayka o0 mpupoje. HaydHbie MeTOIbl MO3HAHUSI OKPYKAIOIIETO
Mupa. PoJb 3KCiepuMeHTa U TEOPUHU B MPOIIECCE MO3HAHUS TPUPOAbL. DKCIIEPUMEHT
B (pusmke.

MonenupoBanue (Gu3NYECKUX SBJICHUM M TporieccoB. HayuHble TUIOTE3HI.
duznyeckre 3aKOHBI U TEOpUH. [ paHUIBI MPUMEHUMOCTH (HU3UIECKUX 3aKOHOB.
[IpuHIIUIT COOTBETCTBUA.

Pons u mecto ¢usuku B GOpMUPOBAHUU COBPEMEHHONW HAyYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN NEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHasioroBble M IU(POBBIE HU3MEPUTEIBHBIE MPUOOPHI, KOMIIBIOTEPHBIC
JIATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABWKEHHE. OTHOCUTEIBHOCTh MEXAaHUYECKOTO JBUKCHHS.
Cucrema orcuéra. Tpaekropus.

[lepemerienne, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MaTepuajbHOW TOUKH, WUX TMPOEKIMM Ha OCU CHUCTEMBbI KOOpJWHAT.
CroxeHue nepemMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE IBuKeHue. [ 'paduxu
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHHUs, IyTH U MepeMelIcHus
MaTepUaibHOW TOYKHU OT BPEMEHH.

CBoboaHOe nazeHre. Y CKOpeHHe CBOOOIHOTO MaICHUSI.

KpusonuHeHoe nBrkeHuE. J[BUKEHNE MaTEpUAIBHON TOUKH 110 OKPYKHOCTH
C HOCTOSIHHOM MO MOAYJII0 CKOPOCTBIO. YTIJIOBasi CKOPOCTh, JIMHEWHAsI CKOPOCTb.
[lepuon u yactota obparnieHus. LleHTpocTpeMUTEIbHOE YCKOPEHHUE.

TexHuyecknue yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JIBH>)KCHUE CHAPSIOB, LICMTHBIE U PEMEHHBIE TTEpEIavn.

Jlemoncmpayuu

Mogens cucTeMbl OTCUETa, WILTIOCTPALUS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBYKCHUS.

[IpeobpazoBanue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

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



N3mepeHue yckopeHusi CBOOOHOTO MaJICHHUS.

Hanpagiienue ckopocTy Ipu ABM>KEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBaHnne COOTHOLICHHUS MEXAY NyTSAMH, MPOWJICHHBIMUA TEIOM 3a
MOCJICIOBATENBbHBIC PABHBIE MPOMEXKYTKH BPEMEHU NIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYAIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU KUIKOCTH.

N3yuyenue aBuxKeHUs Tena, OPOUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTH  [amunes. IlepBeiii  3akoH  HbroToHa.
NuepruanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpuniun cyneprno3unuu cuil. Bropoi 3akon HeroToHa aiist
MaTepuagbHON TOUKU. Tpernii 3akoH HproTOHA 1151 MatepranbHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cmiia Tsokectn. llepBas kocmuueckas
CKOpOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, CKoiapxeHus1, kauenus). Cumna tperusi. Cyxoe
TpeHue. Cuia TpeHUsI CKOJIbXKEHUS U cuiia TpeHus nokos. KoagduimeHt tpeHusl.
Cuna conpOTUBIICHUS MPU IBUKEHUU TEJIA B )KUJKOCTH WJIU Ta3e.

[TocTynarensHOE U BpalaTeIbHOE JIBIXKEHHUE a0COIIOTHO TBEPIOTO Tea.

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

TexHn4eckrue yCTpOMCTBA M MNPAKTUYECKOE MPUMEHCHUE: MOAIIUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoit 3akoH HeroToHa.

N3mepenune cuil.

CnoxeHue CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmariuu.

HesecomocTe. Bec Tena npu yCKOpEHHOM MTOAbEME U TIAJICHUN.

CpaBHeHUE CUIT TPEHUS TTOKOSI, KAUEHUS U CKOJIBKEHUS.

Y cioBus paBHOBECHUs TBEPAOTO Teiia. Bubl paBHOBECHS.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUMX B MNPYKUHE U
pe3nHOBOM 00pasiie, OT uX JAehOopMaIIHH.

HccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMnynbc MaTepualibHOW TOYKU (Teja), CUCTEMbl MAaTEPUAIbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHUE HUMITyJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTruBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckass 3Heprusi MarepuaibHOW TOUkU. Teopema 00 H3MEHEHHH
KUHETUYECKOU YHEPTUMU.

[TorennuanbHas DHEPTHU. [TorennmanbHas DHEPIUs YIIpYro
nedhopMupoBaHHON NPYKUHBL. [ToTeHIIMaNbHAS SHEPT U TeJa BOJIM3H MOBEPXHOCTU
3emun.

[loTeHunanbHble W HENOTEHUHUANbHble  Cuibl.  CBs3b  pabOTHI
HEMOTEHIHAIBHBIX CHJI C ©3BMEHEHHEM MEXAHUYECKOW SHEPTUU CUCTEMBI TEJI. 3aKOH
COXPAHEHHUSI MEXaHUYECKOU YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHUS.

TexHn4eckrue yCTpOWCTBA U IPAKTUYECKOE NMPUMEHEHHE: BOIAOMET, KOIED,
NPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexon NOTEeHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, n1abopamophvle pabomuwl

N3yuenne abCOJIIOTHO HEYNMPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanue cBsi3u pabOThI CHIIBI ¢ U3BMEHEHHEM MEXaHWYECKON SHEPrHUH
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznen 3. MoJsiekyasipHas pu3nKa U TEPMOAUHAMHUKA

Tema 1. OcHogbl MONEKYIAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHUSA MOJICKYJISIPHO-KMHETUUYECKOW TEOPUHU UM UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. duddysus. Xapaktep ABUKEHUS WU
B3aHMOJECUCTBUS 4YacTUIl BemlecTBa. Mojaenu CTpOEHHUs ra3oB, JXHAKOCTENM U
TBEPJBIX TE U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl Monekyi. KonuyectBo BemiectBa. [locTtosiHHas ABoraapo.

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



Mopgens  uneanmbHoro ra3za. (OCHOBHOE ypaBHEHHE  MOJEKYJISPHO-
KHHETHYECKOW TEOPUH HACAIBHOTO raza. AOCONIOTHAs TeMIiepaTypa Kak Mepa
CpelIHEl KWHETUYECKOW SHEpruu TEIIOBOro JBMKEHHMs uactul] rasa. [llkama
temnepatyp KensBuna. ['a30BbIe 3akOHBI. YpaBHeHUEe MenneneeBa—Knanelipona.
3akoH JlanbToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemecTBa. ['paduueckoe TpencTaBlIeHWE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3obapa.

TexHuyecknue yCTpOMCTBA UM MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapoMeTp.

Jlemoncmpayuu

OmnbITEL, JOKa3bIBAIONIME TUCKPETHOE CTPOCHHE BeIlecTBa, QoTrorpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHEHUIA.

OneIThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHUS.

Mogens onbita llTepHa.

OnbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMOJICUCTBHS.

Mogens, HILTIOCTPUPYIOIIas IPUPOLY AABJICHUS ra3a Ha CTEHKH COCYa.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUWE COCTOSHHUS HACAIBHOTO Trasa,
H30IPOIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

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

HccnenoBanre 3aBUCUMOCTH MEXIY apaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

Tepmonnnamuueckass cucrema. BHYTpeHHsAS 3HEpPruss TEPMOIMHAMHYECKOU
CUCTEMBI U crIoco0bl €€ n3meHeHus. KomnuecTBo TemnoTsl u pabora. BuyTpeHHss
SHEPrusi  OAHOATOMHOTO  HWJeallbHOrO  Ta3a. Buasl  Temonepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyUYeHHUE. Y IeJIbHAsl TEIIOEMKOCTh BEIECTBA.
KonnuecTBo TEIIOTH MpH TEIIONEpeaye.

[Tonsitue 006 ammabatHoM mpouecce. [lepBbIii 3aKOH TEPMOIMHAMUKH.
[Ipumenenue mepBOro 3akoHa TEPMOJWHAMUKH K H3omporieccaM. ['paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpatuMocTh IPOLIECCOB B IPUPOIE.

TennoBble  MamwuHbl.  [IpuHOUNIBI ~ EUCTBHUS  TEIUIOBBIX  MallWH.
[IpeoOpa3zoBanust SHEpPrHUM B TEIJIOBBIX MamHax. Kod(p@uIMEeHT Moie3Horo
nericTBus TemuioBod mamuHbl. [{ukn KapHo um ero ko3¢ @UIMEHT IOJIE3HOTO
JNENUCTBUS. DKOJIOTMYECKUE MPOOIEMbI TEIUIOIHEPTETUKH.



TexHuueckue yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHE: JBUTATEllb
BHYTPEHHETO CropaHusi, OBITOBOM XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MmeHeHne BHYTpEHHEH HHEpruy Tejaa MPH COBEPIICHUU PAOOTHI: BBUIET
npoOku U3 OyTBUIKM TOJ JIEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3@upa B
JaTYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3meHeHne BHyTpEeHHEN SHEPruu (TeMIiepaTypbl) Teaa Ipu TeIionepeaye.

OnbIT N0 a1MabaTHOMY paCUIUPEHUIO BO3ayXa (OTBIT C BO3AYIITHBIM OTHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATENS BHYTPEHHETO CTOPaHUs, PEAaKTUBHOTO
JIBUTATEIIS.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Pazoswvie nepexoonl

[TapooOpa3oBanue u kKoHjeHcauus. VMcnapenue u kunenue. AOCOIOTHAS U
OTHOCHUTEJIbHASI BJIAXKHOCTh BO3Ayxa. HacwilieHHBIM map. YaenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucramnmmueckue n amopduble Tena. AHU30TPONHS CBOWCTB
kpuctaiuioB. Kuakue kpuctaiwibl. CoBpemeHHble Marepuaibl. [lnaBieHue u
KpUcTayuM3anus. Y aelibHas TerioTa miasienus. Cyonumarusi.

VYpaBHeHUE TEMIOBOTO OajaHca.

TexHuyeckrue yCTpPOMCTBA W MPAKTUUECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHUU TMOIYYEHHS] COBPEMEHHBIX MAaTEPHAJIOB, B
TOM YHUCJIE HAHOMATEepPUAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBOMCTBa HACBIIIEHHBIX apOB.

Kunenuve npu moHW>KEHHOM JIaBJICHUU.

CriocoObI M3MepeHus BIAXKHOCTH.

HabGnronenue HarpeBaHus U MiiaBJIeHUsT KPUCTAUIMUECKOTO BEIIEeCTBA.

JleMoHCTpanusi KpUCTaIOB.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomwl

N3mepenne 0THOCUTETLHON BIaXKHOCTU BO3AyXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inexkmpocmamuxa
OnexTpuzanus Ten. JNeKTpUIecKuil 3apsa. J[Ba BU1a 3JEKTPUIECKUX 3apsI0B.
[IpoBOIHUKM,  JMAJNEKTPUKHM M TOJYNPOBOJHUKH. 3aKOH  COXPAHEHHS
AIIEKTPUYECKOrO0 3apsija.
B3aunmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbli ANEKTPUYECKUM 3apsia.
Onekrpuyeckoe mnoje. Hanpsok€HHOCTh  anmekTpudeckoro moii.  I[IpuHnumn



CYyNEepHO3ULIMKU 3IEKTPUUECKUX Mojed. JInHuM HanpssKEHHOCTH AIEKTPUUYECKOTO
oIS,

PaGoTa cun anekrpoctaTudeckoro mojs. [lorennman. PazHOCTh MOTEHIIMATIOB.
[IpoBOAHUKN W [UAJIEKTPUKHA B SJIEKTPOCTATHUUECKOM Tosie. [luanexkrpuueckas
MIPOHUIIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DNeKTpOEMKOCTh TUIOCKOIO KOHAEHCATOpa.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpoOHMCTBA M NPAKTUYECKOE IPUMEHEHHE: 3SIJIEKTPOCKOII,
AIEKTPOMETpP, DJIEKTpOCTaTHUECKas 3alluTa, 3a3€MJICHHE BJIEKTPONpPUOOpOB,
KOHJICHCATOp, KOMMMPOBAJIbHBIN anmnapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AJIEKTPOMETPA.

B3anmoielicTBuE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEL.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTHH, PACCTOSHUS MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprust 3apsHKeHHOT0 KOHJEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopusie pabonul

N3mepeHune 3MeKTpOEMKOCTH KOHJIEHCATOPA.

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

DONEeKTpUYECKUA TOK. YCIOBUS CYIIECTBOBAHUS DJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa i1 yyacTKa LEeMnu.

DNEeKTPUYECKOE COMPOTUBIIECHUE. YIECIbHOE COMNPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenpHOE, TapalIeIbHOE, CMEIIAHHOE COEITMHEHUE TPOBOIHUKOB.

Pabora nsnektpuueckoro Toka. 3akoH Jlxoyns—Jlenma. MomHOCTh
AIEKTPUUECKOTO TOKA.

DJIEKTPOJIBUKYIIIAasi CUja U BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akon Oma i OJTHOM (3aMKHYTOM) AJieKTpuueckon 1enu. KopoTkoe 3ambikaHue.

DONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCHUMOCTH
COTNPOTUBJICHUSI METAJIJIOB OT TeMmIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA JIEKTPOHHBIX MMYYKOB.

[TonynpoBOTHUKHY. CobOcTBeHHas u puMecHast MIPOBOJANUMOCTh
noJIynnpoBogHUKOB. CBoicTBa p—n-niepexoaa. [lomynmpoBoIHUKOBBIE TPUOOPHI.

DONeKTpUYeCKUid TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIEKTPONUTUYECKAS TUCCOLUALUA. DIEKTPOIIN3.



OnekTpudeckuii Tok B ra3zax. CaMOCTOSITENbHBIA U HECAMOCTOSATENIbHbBIN
paspsa. Monnus. [1nazma.

TexHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJIbTMETP, PEOCTAaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBaTEIbHBIC IPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN TUO/,
TEPMHUCTOPBI U (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIHN TNO/I, TaIbBAHUKA.

Jlemoncmpayuu

M3mepenne CUiTbl TOKA U HAIIPSKEHUS.

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

CMelaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe DIEKTPOIABWXKYIIEH Ccuibl. KOpoTkoe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKAa BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBJIEHUS METAJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopusie padomul

N3yyeHnue cMenaHHOrO COEIMHEHUS PE3UCTOPOB.

N3mepeHne 3JIeKTPOABMKYILEH CHIIbI UCTOYHHUKA TOKA W €ro BHYTPEHHETO
CONPOTHUBJICHUS.

HaGmroienne amexTpoiusa.

MexnpeaMeTHbIe CBA3H

Nzyuenue kypca ¢usuku 0a3oBoro ypoBHsa B 10 kjacce ocyIiecTBIsETCS ¢
y4E€TOM COJEpPKATEIbHBIX MEKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Mesicnpeomemnole nouwsimusi, CBS3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHHE, HAay4HbIH (akT, runores3a, (Qumueckas BeIMUYMHA, 3aKOH,
TeopHsl, HAOIIOJEHUE, SIKCIEPUMEHT, MOJEIMPOBAHNE, MO/IEIb, U3MEPEHUE.

Mamemamuxa: pelleHUEe CUCTEMbl ypaBHEHUM, JWHEWHas (yHKIMS,
napabona, runep0oiia, UX rpauku U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI U X NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABMIXKEHHE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEIUIONEPEIayu, TEIIOBOE PABHOBECHE),
IIEKTPUYECKUE SIBJIEHUS B KUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJIIPHAsI MAcca, TEILUIOBbIE CBOMCTBA TBEPABIX TEJI, )KUJIKOCTEN U ra30B,



DIEKTPUYECKUE  CBOMCTBA  METAJUIOB,  JJEKTPOJIMTUYECKAs  JIMCCOLMALMSA,
rajbBaHUKA.

T'eoepaghus: BIaxXHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4€T TpPEHUS B TEXHUKE, MOJAIIWIHUKHA, HWCIOJb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHUE), JBHUraTelb BHYTPEHHETO
cropaHusi, napoBasi TypOUHa, OBITOBOM XOJOJIMUIbHUK, KOHIULIHUOHEDP, TEXHOJIOTHH
MOJYYEHHUSI COBPEMEHHBIX MATEPHAIIOB, B TOM YHCIE HAHOMATEpPHUAIOB, U
HAHOTEXHOJIOTHH, AJIEKTPOCTATUYECKas 3allluTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTPYWUHBIN MIPUHTED, 3JIEKTPOHArpeBATEIIbHbBIC npuodopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Pa3znen 4. JiaekrpoauHamMuKa

Tema 3. Macnummnoe none. INeKmpoOMaZHUMHAA UHOYKUUA

[TocTostHHBIE MarHUTHI. B3anMoAeiiCTBUE TOCTOSIHHBIX MATHUTOB. MarHuTHoe
nosie. Bektop MarauTHOM MHAYKUWHA. [[pHHIIMI Cyneprno3nIny MarHUTHBIX MOJIEH.
Jluann MarHuTHOM WHAYKOMW. KapTuHa JNMHUNM MAarHUTHOM HWHIAYKUIHUM I1OJIS
IIOCTOSIHHBIX MarHUTOB.

MarauTHoe 10JIe TPOBOJHMKA C TOKOM. KapTuHa JnMHUN HWHIYKIUH
MarHuTHOTO TOJIS JUIMHHOTO MPSMOIrO INPOBOJHHUKA M 3aMKHYTOI'O KOJIBLIEBOTO
MIPOBOJAHUKA, KaTylIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoneicTBre npoBOJHUKOB €
TOKOM.

Cuiia Amniepa, €€ MOIyJIb U HallpaBJICHUE.

Cuna JlopeHua, €€ MOyJb U HanpaBiieHUE. JIBUKEHHE 3apsSyKEHHON YaCTHUIIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopenia.

SIBeHMe ANEKTpOMArHUTHOM HMHAYKHUU. [lOTOK BeKTOpa MarHuTHOMN
WHAYKOUU. OJIEKTPOABIKYLIAs Cujia HWHAYKIUU. 3aKOH 3JIEKTPOMAarHUTHON
nHaykunu @apazes.

BuxpeBoe »ieKTpUyYecKoe Toyie. DJIEKTPOJBIXKYIAsA CUJIa WHIYKIUU B
MPOBOJIHUKE, TBUXKYIIEMCS IOCTYNATENbHO B OAHOPOJAHOM MarHUTHOM MOJIE.

ITpasuno Jlenua.

NHayKTUBHOCTE.  SIBIIGHME CAaMOMHAYKLUUHU. OJEKTPOABIXKyLIas cujia
CaMOMHIYKIIHH.

OHeprusi MarHUTHOT'O OJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuueckue yCTpoWcCTBa M MPAKTUYECKOE TNPUMEHEHHE: TOCTOSHHBIC
MarHuThl, 3JEKTPOMArHUTHI, 3JIEKTPOABUIATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YacCTHUL, MHAYKIIMOHHAs [1€Yb.



Jlemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO My4YKa MarHUTHBIM IOJIEM.

JIvHAM UHAYKIIMY MarHUTHOTO MOJIA.

B3anmoseiicTBue JByX NPOBOJHUKOB C TOKOM.

Cunia Ammnepa.

JerictBue cuibl JIopeHa Ha NOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKIIAH.

[IpaBuno Jlenua.

3aBUCUMOCTD JJIEKTPOJABUKYILIEH CHIIBI MHAYKIHH OT CKOPOCTH MU3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBeHMEe CAaMOMHIYKIIWH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbomul

N3ydeHne MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanne AeHCTBUA NOCTOSSHHOTO MAarHUTa Ha PAMKY C TOKOM.

HccnenoBanue sSBICHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Pa3znea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazHuUmMHble KO1€0AHUA

KonebarenprHast  cuctema. CBoOOAHBIE  MEXAaHUYECKHE  KOJI€OaHMU.
["apmonunyeckue konebanus. [lepumona, wacrora, amrumryga u ($aza KoieOaHUU.
[IpyXVHHBIN MasTHUK. MaremMaTU4eCKU MasTHUK. YPAaBHEHHUE TapMOHHUYECKHUX
kosebanwuii. [IpeBparieHue HEpruu IPU rapMOHUYECKUX KOJICOaHUSIX.

Konebarenbubiii kKOHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIC KOJEOaHUS B
UJeaJbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUS MEXIy MEXaHUYECKUMHU U
AJIEKTPOMArHUTHBEIMU  KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPTUU B UJI€ATHHOM KOJIeOaTEIbHOM KOHTYDE.

[IpencraBiienre o 3aTyXaroUUx KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJiebanusi. Pezonanc. BeIHYX/I€HHBIE 2JIEKTPOMArHUTHBIC KOJICOAHMUS.

[lepemennpli  TOK. CHHYCOMAAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedIECHUE IIEKTPUUSCKOM
SHEPIruMu. DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJICTBE IEKTpodHepruu. Kynbrypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHu4eckrue yCTpOMCTBA M NPAKTUYECKOE IPUMEHCHUE: DIICKTPUUYECKHUMN
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TMHUU AJEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojaeOaTeNbHON CUCTEMBI (NIPY>KUHHBIA WM
MaTeMaTUYECKHI MasSTHHK).



Habnronenue 3aryxarommx KojieOaHui.

HccnenoBanre CBONCTB BBIHYKICHHBIX KOJIEOaHUIA.

HaOmronenue pe3oHanca.

CB0OOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

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

Pesonanc mnpum mocCiIenoOBaTEIbBHOM COENMHEHWU PE3UCTOPA, KATYLIKH
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUY IEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

HccnenoBanue 3aBUCMMOCTH MEPUOJIAa MalbIX KOJIeOaHUH rpy3a Ha HUTH OT
JUTUHBI HUTU U MacChl Ipy3a.

HccenenoBanye NepeMEHHOI0 TOKA B LIENH U3 I10CIEA0BATEIBHO COCIMHEHHBIX
KOH/JIEHCATOpa, KaTYIIKU U PEe3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNHbLE 60JIHbL

Mexanuueckue BOJIHBI, yCHOBUS pacnpocTpaHeHus. [lepuon. CkopocTb
pacrpoCTpaHeHuss W JUIMHA BOJHBI. [lomepeyHple W MPOAOJBHBIE BOJIHBL.
HuTtepdepenius u udppaxius MeXaHUIeCKUX BOJIH.

3Byk. CxopocTb 3ByKa. [ poMKkocTh 3ByKa. Beicora ToHa. TemOp 3ByKa.

OJIEKTPOMAarHUTHBIE BOJHBI. Y CJIOBUS U3JIYYEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanusa BektopoB E, B, V B anekrpomarautHon BonHe. CBOWCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPAXXEHUE, MPEJIOMIICHUE, MOJspu3aus, 1udpakims,
unTepdepenius. CKoOpocTh dJIEKTPOMATrHUTHBIX BOJIH.

[[Ixana 3J€KTPOMarHUTHBIX BOJIH. [IprMeHEeHuEe 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI paIUOCBSA3U U TENIEBUICHUS. Pagnonokanusi.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHuyeckue yCTpOMCTBA M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKAIbHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBasi AUMArHOCTHMKA B TEXHHKE W MEIUIIMHE, pajap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Teledon, CBU-neus.

Jlemoncmpayuu

OO0pazoBaHue U paclpoCTPaHEHUE TTOTIEPEUHBIX U MTPOJIOJIBHBIX BOJIH.

Koneobmromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGntonenue orpakeHus: M NpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nnrepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI pEe30HAHC.

HabGnronenue cBsi3W TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOU H
4aCTOTON KOJIeOaHMIA.



HccnenoBanue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPaKEHUE, TPETIOMIICHUE,
noJsipu3anus, 1udpaxuus, HHTepepeHIIUs.

Tema 3. Onmuka

['eomeTpuueckass ontuka. IIpssMonnHENHOE pacIpoCTpaHEHUE CBETAa B
ogHOpoaHOU cpene. JIyu ceera. ToueyHbIi ICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs1 cBeTa. [locTpoeHne m3o0pakeHuil B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIOTHBIN MMOKA3aTENb
npenomiieHus. llonHoe BHyTpeHHee oTpaxkeHue. [IpenenpHblil Yyroja MNOJHOIO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceeta. CroxxHbIi cocTaB Oenoro cBeta. LIBer.

Cobwuparorire 1 paccenBaromye TuH3bl. ToHKas muH3a. DOKYCHOE pacCTOSIHHE
U omnTHYecKas cuiia TOHKOM JuH3bI. [locTpoeHne n3o0pakeHuil B COOUpAIONIUX U
paccenBarOmMX JuH3ax. DopMyIia TOHKOM JIMH3bI. Y BETMYEHUE, JaBAEMOE JINH30.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

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

Hudpakuus cBera. JudpakuuoHHas pemérka. YcaoBuUe HaOMIOACHUS
IJIaBHBIX ~ MAaKCUMyMOB TIpM  TAJEHUM MOHOXPOMATHYECKOr0 CBETa Ha
TU(PPaKIUOHHYIO PEIIETKY.

[Tonsipuzanus cBera.

TexHuyeckue yCTpOMCTBa M TMPAKTHUYECKOE IPUMEHEHWE: OYKH, JyIa,
doToamnmapar, NPOEKIIMOHHBINA amnmapaTr, MHUKPOCKOIN, TEJIEeCKOI, BOJOKOHHAs
ONTHKA, TU(PpaKIIMOHHAS pelIETKa, MOJISIPOUI.

Jlemoncmpayuu

[IpssMONMHEHOE pacCpOCTpPaHEHUE, OTPAKEHHE M MPEJIOMIICHUE CBETA.
OnTuyeckue mpruodopHI.

[TonHOE BHYyTpeHHEE OTpaxkeHre. Mojiesib CBETOBOAA.

HccnenoBanrie CBONCTB U300paKEHUI B JIMH3aX.

Mopenu MuKpockona, TeJIeCKona.

Habmronenune natepdepeHInm cBera.

Hab6mronenune nudpaxium ceera.

HaGmronenue nucnepcuu cBera.

[TosryueHue CrieKkTpa ¢ MOMOILBIO TTPU3MBI.

[Toy4yeHue cexkTpa ¢ MOMOIIBIO JUGPAKIIUOHHON PEIIETKY.

Hab6nronenue nonsipusanuu cBeTa.

Yuenuueckuii sxkcnepumenm, 1abopamophsie pabomol

N3Mepenue nokaszarens NpesioMIICHUS CTEKIIA.



HccnenoBanue CBOMCTB M300paKeHUI B JIMH3AX.
HaOnronenue nucnepcuu cBera.

Paznen 6. OcHOBBI CIeNHAJIBHON TEOPUHM OTHOCUTEILHOCTH

[ paHUIBI IPUMEHUMOCTH KJIACCUYECKON MeXaHUKU. [locTynaTel crienuanbHON
TEOPUU OTHOCHUTEJIBHOCTH: WHBAPUAHTHOCTH MOAYJISI CKOPOCTH CBETA B BaKyyMe,
IPUHIUI OTHOCUTENBHOCTA DWHINTEHHA.

OTHOCHUTEIBHOCTE OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHH M COKpAICHUE
JUIVHBI.

OHeprus 1 UMIYJIbC PEIATUBUCTCKON YaCTULIBI.

CBs13b Macchl ¢ PHEPruel ¥ UMITYJIbCOM PEISATUBUCTCKON YaCTHUIIbI. DHEPTHUS
IIOKOSI.

Pazgea 7. KBanToBasi pusuka
Tema 1. Inemenmul K6AHMOBOU ONMUKU
®otonsl. opmyna [lnanka cBsizu sHEpruu (OTOHA C €T0 YACTOTOM. DHEPTHUS
U UMIyJbC (pOTOHA.
OTtkpoiTue u ucciegopanue porodddexra. OnbiTel A. I'. CroneroBa. 3aK0oHBI

dbororddexra. YpaBHenue DiinmreitHa s gotoaddexra. «KpacHas rpaHuna»
dboTtoaddexra.

Hasnenne cBera. OnbiThl [1. H. JIeOGenena.

XUMHUECKOE JICVCTBUE CBETA.

TexHuyeckue yCTpPOMCTBA M NPAKTHUECKOE MpPUMEHEHHUE: (POTODIEMEHT,
dboTomaTYMK, COJIHEUHas OaTapesi, CBETOIUO.

Jlemoncmpayuu

®doTo3dQdeKT Ha yCTAaHOBKE C IMHKOBOM IJIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (poToaddekTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopra mo paccessHuIO 0 -4acTHIL.
[Inanerapnas momens aroma. lloctynater bopa. M3nydyenue u morjomnieHue
(GOTOHOB MpU Mepexoje aToMa C OJHOIO YPOBHSI 3HEPrHMM Ha Jpyroil. Bujel
criekTpoB. CIIEKTp YpOBHEW SHEPrUU aToMa BOJIOPO/Ia.

BousHoBBIE cBOViCcTBAa yacTull. Bosnbl ne bpoiiis. KoprycKyisipHO-BOJIHOBOM
JTyaJiu3M.

CHoHTaHHOE U BBIHYK/ICHHOE U3JTyYEHUE.

TexHudeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIIEKTPaJIbHbIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu



Mopnens onbita Pesepdopna.

Onpenenenue JJIMHBI BOJIHBI J1a3epa.

HabGnronenue JImHeHYaThIX CIEKTPOB U3ITyUEHHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

Habnronenue IMHEH4aToro CuekTpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTBI, JIOKA3bIBAIOIIUE CIOXKHOCTh CTpOeHUs dAnpa. OTKpbITHE
paanoaktuBHOCTH. OnbITH Pe3epdop/a 1o onpeneneHnto coctaBa paguoakTUBHOTO
u3nyuyenus.  CoiictBa  anbda-, Oera-, ramma-usiydyeHus.  BnusHue
PaINOAKTUBHOCTH HA KUBBIE OPTAHU3MBL.

OTtkpeiTHE TIPpOTOHA M HeWTpoHa. HyknonHas monens siapa IeilizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio siapa. M30Tormsl.

Anbba-pacnag. ODJIEKTPOHHBI W TO3UTPOHHBIN Oera-pacnaa. [amma-
U3JIydeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.

DHeprus CBA3M HYKJIOHOB B sjipe. SAnepHbie cuibl. Jlegekt macchl siapa.

Snepnbie peakunu. /lenenue u cuHTE3 AIEP.

SAnepusiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl W TEPCHEKTHUBBI
SAJIEPHOU SHEPTETUKHU. DKOJOTUYECKNE ACIIEKTHI SIAEPHON SHEPTETHUKHU.

DiieMeHTapHble YacTUIlbl. OTKPBITUE O3UTPOHA.

MeTonbl HAOJIIOIEHHS U PETUCTPALIUN 3JIEMEHTAPHBIX YaCTHLI.

dyHIaMeHTalbHbIe B3auMOJIeHCTBUA. EAMHCTBO Pu3nueckoi KapTUHBI MUPA.

TexHuyeckue yCcTpoucTBa U NPAKTHUUECKOE IIPUMEHEHHUE: TO3UMETp, KaMmepa
Buinbcona, siaepHbIit peakTop, aToMHast 6omoa.

Jlemoncmpayuu

Cu€TurK MOHU3HUPYIOIINUX YACTHULL.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

HccnenoBanre TpeKoOB 4acTHIL (10 TOTOBBIM (oTOrpadusim).

Pa3zgea 8. DiieMeHTBI ACTPOHOMHUU U ACTPOPUIMKH

DOtanbl pa3BUTHUS acCTpoHOMUU. [IpuKkiiagHOE U MUPOBO33PEHUYECKOE 3HAUCHUE
aCTPOHOMUH.

Bun 3BénHoro HebGa. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, UX BHIMMOE
JIBOKCHHE.

CoiHeuHas cucrTema.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprum ConHI@ U 3BE3.
3BE3/IbI, MX OCHOBHBIE XapaKTEpUCTUKHU. JluarpamMma «CHEKTpalbHBIM Kjacc —
CBETUMOCTB». 3BE3JbI TJIABHOM ITOCIEIOBATEILHOCTH. 3aBHCHMOCThL «Macca —
CBETUMOCTBY» [JI1 3BE3]l TJIABHOM MOCJIEI0BATEILHOCTU. BHYTpeHHEE CTpOEHHE



3B€311. COBpEeMEHHBIE MPEJCTABICHUSI O MPOUCXOKACHUU U 3Bodtonnu CoJiHIa U
3BE3/1. DTallbl )KU3HU 3BE3].

Mneunsiii Ilyte — Hama [Namaktuka. Ilonmoxenue n nBukenue ConHia B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B sapax
TaJIAKTHUK.

Bcenennas. Pacumupenne Beenennoit. 3akon Xa00ia. Pazberanue rajakTuk.
Teopus bonpmoro B3peiBa. PenukToBOE M3TydeHUE.

MacirabHas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HaOnroienusi HEeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAHUEM KOMITBIOTEPHBIX
MIPWIOKEHUHN U ONIPEIeTICHHUs TTOJI0OKEHUS HEOSCHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s CEeBEpHOro MOMyIIApHs U IPKUE 3BE3/bL.

Hab6mronenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo0o01maroniee MOBTOPEHUE

Ponr usuku u acTpOHOMUHM B HSKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M 3TUYECKOM cpepax eaTeIbHOCTH YEI0BEKA, POJIb U MECTO (DU3UKU U
aACTPOHOMHU B COBPEMEHHOW HAyYHOU KapTHHE MHpPa, poJib (U3HUUECKON TEOPUU B
dbopMHUpOBaHUY MPECTABICHUHN O (HU3NUECKON KapTUHE MUPA, MECTO (PU3UUECKOM
KapTUHBI MHpPa B OOIIEM psJly COBPEMEHHBIX  €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MexknpeaMeTHble CBA3H

N3yuyenue kypca ¢usuku 0a3oBoro ypoBHs B 11 kiacce oCyiecTBIsieTCs C
YYETOM COAEPKATEIBbHBIX MEXKIIPEAMETHBIX CBA3C€H C KypcaMHM MaTE€MAaTHKH,
OHOJ0ruu, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Mescnpeomemuvie nonsimusi, CBSI3aHHBIE C U3YYEHHUEM METOJOB HAYYHOTO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (pakT, rumoTesa, (puznueckas BeTUYHHA, 3aKOH,
Teopusi, HAOIIOJICHUE, SKCIIEPUMEHT, MOJICITMPOBAHNE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: peumIeHHWE CHCTEMbl YPAaBHEHUH, TPUTOHOMETPUUYECKUE
(GyHKIIUU: CUHYC, KOCUHYC, TAaHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJECTBO, BEKTOPbl M MX MPOEKIHUH HAa OCH KOOPJHHAT, CIIOKEHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYrOJIbHUKOB,
OTIpeJICIICHHE TUTONIAIN TIIOCKUX PUryp u 00béma Tel.

buonocusn: »nextpuyeckue SBICHUS B KUBOW TMpUpojie, KoJieOaTelbHbIC
JIBVKCHUS B KUBOM MPUPOIE, ONITUYECKUE SABIICHUS B KUBOM MPUPOIE, NEUCTBUE
paJualiy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKAsI CTPYKTYpa TBEPIBIX
TeJI, MEXaHW3Mbl 00pa30BaHUS KPUCTALTUNISCKON PEETKH, CIEKTPATIbHBIN aHATN3.



l'eocpaghus: MarHuTHBIE TOJIOCA 3€MJIM, 3al€KM MArHUTHBIX DY,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3eMIICTPACEHUH.

Texnonocus: JIAHAMA DJICKTPOIIEpeNad, TIEHEpPaTop IIEPEMEHHOIO TOKa,
JIEKTPOJBUTATENb, WHAYKIMOHHAS II€4Yb, pajap, PaJuONpPUEMHHK, TEIEBU3O0DP,
aHTeHHa, TenedoH, CBY-meub, NpOEKIIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEeYHas Oatapesi.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne yueOHOro mnpenmera «®Du3nka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpazoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh JTOCTHIKEHHUE CIICTYIOIIUX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIhTATOB.

JINYHOCTHBIE PE3YJIBTATHBI

JIngyHOCTHBIE pe3yNbTaThl OCBOCHHUS yUeOHOro npeaMera «Pu3nKa» JT0KHBI
OTpaXaTh T'OTOBHOCTh M CIIOCOOHOCTh OOYYarOIIUXCA PYKOBOACTBOBATHCS
c(hOpMHUPOBAHHONW BHYTPEHHEW MO3WIIUEH JHUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIluM, TO3WTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOUIUX
TPAIUIIMOHHBIM I[IEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMBITAa M OMbITA JICITEILHOCTH B MPOIIECCE Peaau3allii OCHOBHBIX HalpaBJICHUH
BOCIIUTATEJILHOMN JEATEIIbHOCTH, B TOM YUCJIE B YaCTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3ULIMKM 00YYaIOIIEeTroCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUICKOI0 OOIIECTBA;

NPUHATHE  TPAJUWIMOHHBIX  OOIIEYETOBEYSCKHX T'yMaHHUCTUUYECKUX M
JIEMOKPATUYECKHUX 1IEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIbHOCTh B HMHTEpPECax TIpa)AaHCKOTrO
o0111eCcTBa, y4aCTBOBATh B CAMOYIIPABJIICHUHU B 00pa30BaTEIbHONW OpPraHU3aIINY;

YMEHHUE B3aMMOICHCTBOBATH C COIMATIbHBIMU MHCTUTYTAMHU B COOTBETCTBUH C
X QYHKIUSIMHA U Ha3HAUYCHHUEM;

FOTOBHOCTh K T'YMAHUTAPHOM U BOJIOHTEPCKOM EATEIBHOCTH;

2) NIaTPHMOTHYECKOr0 BOCIIUTAHUS:

c(OpPMHPOBAHHOCTh POCCUUCKOMN IPaXkTaHCKON UIEHTUYHOCTH, TAaTPUOTU3MA,

IICHHOCTHOE OTHOIIIEHHWE K TOCYJApCTBEHHBIM CHUMBOJIAM, JOCTHKECHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO IMOBEICHUS;

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

OCO3HAHHE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMYMBOTO Oy AyIIIEro;

4) 3cTeTHYECKOIr0 BOCIIMTAHUA:

ACTETUYECKOE OTHOIIICHUE K MUPY, BKIIIOYasi 3CTETUKY HayYHOTO TBOPUYECTBA,
pUCYIEro (PuU3nYecKoi HayKe;

S) TpyA0BOro BOCIIUTAHUS:



UHTEPEC K pa3lu4yHbIM cdepaMm npodheccHoHaNbHON NeATENbHOCTH, B TOM
YHCIIe CBA3AHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHUE COBEPIIATh OCO3HAHHBIN BHIOOD
Oymymeit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00JaCTH
(bU3UKY HA IPOTSKEHUU BCEH JKU3HU;

6) YK0JIOTHYeCKOro BOCIIUTAHHSA:

c(OPMUPOBAHHOCTDh JKOJIOTUYECKON KYJIbTYpPbI, OCO3HAHHE TJIOOAIBHOTO
XapaKkTepa SKOJOTUYECKUX MPoOIIeM;

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

pacIIMpEHUE OIbITa JEATEIbHOCTH SKOJIOTMYECKOM HANpaBICHHOCTH Ha
OCHOBE UMEIOIIMXCS 3HAaHUH 10 (PHU3UKeE;

7) HEHHOCTH HAYYHOTO MO3HAHUA:

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

OCO3HAHME ULEHHOCTH HAy4YHOW JESITEeIbHOCTH, TOTOBHOCTH B IIpOIIECCE
U3y4eHUs! (PU3HKHU OCYIIECTBISITh IPOEKTHYIO U UCCIE0BATENBbCKYIO €SI TEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJbHbIE yUeOHbIE JeiiCTBUSA
ba3oBble ornueckue aeiicTBU:
CaMOCTOSITEIbHO  (OpMyJIHpOBaTh W aKTyaJIU3UpOBaTh  MpoOJEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh LENH JEATEIIbHOCTH, 33JaBaTh MapaMEeTPbl U KPHUTEPHUH HX
JIOCTUKEHUS,
BBISBJISITh  3aKOHOMEPHOCTM M MPOTUBOpPEUYUST B  paccMaTpUBaEMbIX
buU3NYEeCcKUX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHAllM3a WMEIOIIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B ICSITEILHOCTh, OIIEHUBATH COOTBETCTBUE PE3YyJIbTATOB
EJISIM, OIIEHUBATh PUCKH TOCJICICTBUM JAEATEILHOCTH,
KOOPJIMHUPOBATH ¥ BBHITIOHITH padOTy B YCIOBUSAX PEaJbHOTO, BAPTYATHHOTO
¥ KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBaTh KPEATUBHOE MBIIIICHUE TP PEIICHUH )KU3HEHHBIX TTPOOJIEM.
Ba3oBrbIe ucciaeaoBarebCKHe AeHCTBUA:
BJIaJIETh HAYYHOM TEPMUHOJOTHEH, KIIFOYEBBIMU TOHSATUSIMU M METOJAMHU
buznyeckoil HayKu;



BJIa/IETh HaBBIKAMU Y4eOHO-HCCIEI0BATEIbCKON U MPOEKTHOMN AeSTeNIbHOCTH
B 005acTH (PU3UKU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOATEIHHOMY MOUCKY
METOJIOB peUIeHHs 3a7ad (U3MUECKOTO COJEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/I0B [TO3HAHUS,;

BJIAJCTh BHUJAMH JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEpIIpEeTalliY, MPeoOpa3OoBaHUI0 M TPHUMEHEHUIO B Pa3MYHBIX Y4eOHBIX
CUTYalUsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (PU3HUKU;

BBISIBJIAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUINOTE3Y €€ PellIeHUs], HAaXOAUTh apryMEHTHI JJIsl JOKa3aTeIbCTBAa CBOUX
YTBEPKJICHUM, 3a]1aBaTh MMApaMETPhl U KPUTEPUU PEILICHUS;

aHAJIM3UPOBaTh TMOJYYCHHbIE B XOJE pEUICHHWS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTb M (HOPMYJIHpPOBaTh COOCTBEHHBIE 3aJayd B 00pa30BaTEIbHOU
JeSITEIbHOCTH, B TOM YHCJIEe TIPU N3YYCHUH (DU3HKY;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTh 3HaHUSA 1O (HU3UKEe B MPAKTHYECKYI0 001acThb
KU3HEICSATEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00IacTel;

BBIIBUTATh HOBBIE HJICH, MPEAJIaraTh OPUTHHAIBHBIC TOAXO0/IbI U PEIICHNUS;

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

Pabora c nnpopmanueii:

BJIa/IETh HaBbIKAMH MOJIy4e€HUs MHPOpMAIUU (PU3UUECKOrO COJEpKaHUs U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIIATh IOMCK, aHaJu3,
CHUCTEMAaTH3alMI0 ¥ WHTEPIPETANI0 WH(GOPMALMK PA3IUYHbIX BHUAOB U (POpM
MIPEICTABICHNUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OpMALIHH;

UCIIONIBb30BaTh  CpeAcTBa  MH(GOPMALMOHHBIX M KOMMYHHMKAI[MOHHBIX
TEXHOJOTHIA B PEIICHNH KOTHUTWUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/1a4 ¢ COOJI0/IeHHEeM TPeOOBaHUM SPrOHOMUKH, TEXHUKHU 0€30MMaCHOCTH, TUTHEHBI,
pecypcocOepexeHusi, MPaBOBbIX W OITHYECKHUX HOPM, HOPM HH(OpPMAIIMOHHOU
0e3011aCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOTO COAEpX aHUS B pas3dMuHbIX (opMaTax ¢
yu€TOM Ha3zHaYeHHsI MHPOPMAITUH U 1IEJICBOU ayJAUTOPHH, BHIOMpAas ONTUMAIBHYIO
dbopMy mpeAcTaBIeHUS U BU3yalTu3allnu.

KoMMyHMKATHBHBbIE YHHBEpPCAJIbHbIE YUeOHbIe el CTBUS:
OCYIICCTBJIATH OOIIEHNE HA YPOKaxX (U3HKH U BO BHEYPOUHOU JCATEITHHOCTH;
pacro3HaBaTh NPEANOCHUIKM  KOH(DJIMKTHBIX CHUTyallud W CMSAT4YaTh
KOH(JIUKTHI;



pa3BEPHYTO U JIOTUYHO HW3JIaraTh CBOIO TOUYKY 3pPEHHUS C HCIIOJIh30BaHUEM
SI3BIKOBBIX CPEJICTB;

MOHUMATh M HCIIOJIL30BaTh MPEUMYIECTBA KOMAHIHONW M WHIWBHUIYaTbHOM
paboTHI;

BBIOMpATh TEMATHKYy W METOJbl COBMECTHBIX ICHCTBHH C y4€TOM 0OIIMX
MHTEPECOB M BO3MOKHOCTEH KaKIOTO YJieHa KOJUIEKTHBA,

NpUHUMATh TEIA  COBMECTHOW  JEATEIBHOCTH, OpPTraHW30BBIBATH U
KOOPJAMHHUPOBATh JEHCTBUSA MO €€ JOCTHIKCHHIO: COCTAaBJIATh IUIAH JICHCTBUH,
pacipenensaTh poid ¢ y4€TOM MHEHHH Yy4YacTHUKOB, OOCYXIATh pPE3yJIbTaThI
COBMECTHOH paboTHI,

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

npeajiaraTh HOBBIE TIPOEKTHI, OIICHMBATh HWJEU C TIO3UIUA HOBH3HBI,
OpPUTHUHAIBHOCTHU, IPAKTUYECKON 3HAYUMOCTH;

OCYIICCTBJIATh TMO3UTHUBHOE CTPATETHYECKOE IIOBEJACHUE B Pa3IMYHBIX
CUTYaIHSIX, TPOSIBIISITH TBOPUYECTBO M BOOOpAKEHNE, OBITh MHUIIUATUBHBIM.

PeryasiTuBHbIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOATENILHO OCYUIECTBJISATh MMO3HABATENbHYIO NIEATEIbHOCTh B 00JacTH
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHEIC 3aJ1a4H;

CaMOCTOSITETIbHO COCTAaBJISITh IUJIAH PEIICHHUS PACUETHBIX W KauyeCTBEHHBIX
3aJlay, TUTaH BBIMOJIHEHUS TPAKTUYECKON pabOThI C yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CHUTYalHsIM;

pacHIMPATh paMKH Y4E€OHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEOYTECHUN;

JenaTb OCO3HAHHBIM BBIOOp, apryMEeHTHpOBaTh €ro, Oparb Ha ceds
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBICHUIO JPYAMIMH B 00JaCTH
(bU3HUKH, TOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTENIbHBIN U KYyJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOIMOHAJIBHbIN HHTEJJIEKT:

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

BIAJCTh HABBIKAMH  TIO3HABATENBHON  pedIeKCMH  KaK  OCO3HAHMS
COBEPIIAEMBIX JEHCTBHUA M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBAHMUI;

UCIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallluH, BbIOOpa BEPHOTO
peLIeHHS;



YMETh OIIEHWBATh PUCKH W CBOEBPEMEHHO IMPUHUMATHh PEIICHUS IO HUX
CHUKCHHUIO;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
JeSITEIIbHOCTH;

IPUHUMATH CeOsl, TOHMMAsi CBOM HEIOCTATKU M JOCTOMHCTBA,;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TMIPH aHAINU3E pe3yIbTaTOB
JeSITEIbHOCTH;

pHU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIMIUOKH.

B mporiecce mocTmKeHUS THYHOCTHBIX PE3YJIbTaATOB OCBOCHHUS MPOTPAMMBI 110
dbuzuke IS YpOBHA cpeaHero oOmiero oOpa3oBaHUA Yy  OOydYaroIIuxcs
COBEPIICHCTBYETCS HMOLIMOHAIIbHBIH UHTEIJICKT, Ipenoararonmn
c(OpMUPOBAHHOCTD:

CaMOCO3HaHUS, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOLIMOHAIBHOE
COCTOSIHUE, BUJICTh HANpPABICHUS PA3BUTHUS COOCTBEHHOM AMOIIMOHAILHON CQEpHI,
OBITh YBEPEHHBIM B ce0€;

CaMOPETYJIUPOBAHMSI, BKIIIOYAIOIIETO CAMOKOHTPOJIb, yYMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIIOCOOHOCTH AaIanTUPOBAaThCA K
HMOIMOHAIIEHBIM U3MEHEHUSIM U MPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHUBAIIMH, BKIIOUYAIOIIECH CTPEMJICHUE K JOCTIKEHUIO TEIH U
yCrexy, ONTHMHU3M, WHUIMATHBHOCTh, YMEHHE IEHCTBOBATH WMCXOIS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €r0 TMPU OCYIIECTBICHUH OOIICHUS, CIIOCOOHOCTh K
COUYBCTBHIO U COTIEPEKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITFOUAIOIIUX CITIOCOOHOCTh BBICTPANBATh OTHOIICHHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

INPEJIMETHBIE PE3YJIBTATBI

K kon1ty o0yuenus B 10 kjacce mpeMeTHbIC pe3yJIbTaThl HA 6a30BOM YPOBHE
JIOJDKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y O0YUAOIITUXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAay4yHOW KAapTUHBI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTHH, B TPAKTUYECKOM JIESITEIBHOCTH JIFOJICH;

YUUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (UBHUECKUX MOJIEIICH:
MaTepualibHas TOYKa, MHEepIUAJIbHAs CUCTEMa OTCU€Ta, aOCOFOTHO TBEPAOE TEJO,
WJICANbHBIN a3, MOJEIIN CTPOCHHUS Ta30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUYECKUH 3aps]l IPU pelieHur (PU3nIecKux 3a1ay;

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



AIEKTPOAUHAMUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE MPSMOJIMHEWNHOE JIBUKEHHE,
CBOOOJHOE TIAJICHUE TEJ, JBWKEHUE MO OKPYKHOCTH, MHEPIIHSI, B3aUMOICHCTBHE
ten, nuddys3us, OpOyHOBCKOE IBIKECHUE, CTPOCHUE KUIKOCTEH M TBEPIBIX Te,
U3MEeHeHHe o0bEMa Tel MpPU HarpeBaHUU (OXJIaXKIEHUU), TEIUIOBOE PaBHOBECHE,
WCIIAPEHHUE, KOHJECHCALMS, IUIABJIICHUE, KPUCTAILIM3AlUs, KUIICHHE, BIIAXKHOCTH
BO3/lyXa, NMOBBIIICHUE JABJICHUA ra3a NPU €ro HarpeBaHWU B 3aKPBITOM COCYIE,
CBSI3b MEXKY IMapaMeTpaMH COCTOSIHUA Ta3a B M30MPOLECCAX, DJICKTPU3ALUS TEN,
B3aMMO/ICHCTBUE 3aPAJIOB;

OMKCHIBATh MEXAHUYECKOE JBIKECHUE, UCIONb3YS (U3UUYECKUE BEITUYUHBI:
KOOpAMHATA, NyTh, NEPEMENIEHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIIA,
MMIYJIC TE€Jla, KNHETUYECKasd YHEPrusi, MOTCHUUAIbHAS DHEPIrUsl, MEXaHUYECKas
paboTa, MeXaHUYECKass MOIIHOCTh;, MPU ONKHCAHUU MPABWIBHO TPAKTOBAThH
(bu3MYEeCKUl CMBICT HCIOJIb3YeMbIX BEJIMYMH, WX OO0O3HAYCHHUS U €JIMHUIIBI,
HaXOoJUTh (OPMYJIbI, CBSA3BIBAIONIUE JIAHHYIO (U3UYECKYIO BEJIMUUHY C JAPYTUMU
BEJIIMYMHAMU;

ONUCHIBAaTh M3YYEHHBIC TEIUIOBBIE CBOWCTBA TEJ M TEIUIOBBIE SIBICHUS,
UCMONB3yad (U3MUYECKUE BEJIWYMHBL: JaBJICHWE Ta3a, TeMIepaTypa, CpeaHss
KUHETUYECKasl YHEPIUsl XaOTUUYECKOTO JABUKEHUS MOJIEKYJ, CPEAHEKBAAPATUYHAS
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIUIOTHI, BHYTPEHHSIs JHEprusi, padora rasa,
KO3(PGUIIMEHT TMOJIE3HOTO JACHCTBHUS TEIUIOBOTO JBUTATENs; MpPU OMNHCAHUU
MPaBWIbHO TPakKTOBaTh (DU3UYECKUI CMBICH HCHOJb3yeMbIX BEJIMYMH, HX
0o0O3HAaUeHUsT W EAUHMIIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JaHHYIO
(U3MUECKyI0 BEJINYMHY C APYTUMH BEJIMUNHAM;

ONMCHIBAaTh N3YUYEHHBIE JJIEKTPUUECKUE CBOMCTBA BELIECTBA U JJICKTPUUECKUE
sBJICHUS (TIPOLIECChI), UCTIONB3Ysl (PU3NUECKUE BETUUYUHBI: DJICKTPUUYCCKUM 3apsij,
AIEKTPUYECKOE TOJIE, HAMPSIKEHHOCTD MOJIs, MOTEHIUAN, PA3HOCTh MOTEHIIMAJIOB;
Py ONHCAHWM TPABWJIBHO TPaKTOBAaTh (PU3WYECKUIA CMBICT HCIOJIb3YyEMbIX
BEIIMYMH, MX OOO3HAYECHHS M EIUHMIIBI; YKa3biBaTh (HOPMYJIbI, CBSI3bIBAIOIINE
JAaHHYIO0 (PU3UYECKYIO BEIUYUHY C IPYTUMU BEJIMUYNHAMM;

aHaJM3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONB3Ys (PU3MUecKue
3aKOHBI Y TIPUHIIMUIIBL: 3aKOH BceMupHOro Tsarotenus, I, I1 u III 3akonsl HeroTOHA,
3aKOH COXPAHEHUS MEXAHWYECKOM JHEPruM, 3aKOH COXPAHEHHS UMIIYJIbCa,
MPUHIUIT CYNEPNO3ULMNA CUJI, NPUHLMUII PABHOINPABUS WHEPLHUAIBHBIX CHCTEM
OTCYETA, MOJICKYJISIPHO-KMHETUYECKYIO TEOPHUIO CTPOECHHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEIHEN KMHETHUYECKOW PHEPTUU TEIUIOBOTO JBMKEHUSI MOJIEKYJI C
aOCOJIIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
IIEKTPUYECKOTO 3apsana, 3akoH KylloHa, mpu 3TOM pasnuyarh CIOBECHYIO
(GOpMYITMPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BBIPAKEHUE W YCIIOBUSA (TPaHMIIBI,
00J1aCTH) MPUMEHUMOCTH;



OOBSICHATH OCHOBHBIE TPUHITUIIBI JEHCTBUS MAIIUH, TPUOOPOB U TEXHUUECKUX
YCTPOMCTB; pa3anyaTh YCIOBHS UX 0€30MacHOr0 MCMHOJIb30BaHUS B MOBCEIHEBHON
KU3HH,

BBITIOJIHATh OKCIIEPUMEHTHI 110 HCCIIEIOBAHUIO (DU3UYECKUX SIBIICHUUA W
MPOLIECCOB C HCIIOJIb30BAaHUEM TMPSMBIX UM KOCBEHHBIX H3MEPEHUM, TPHU ITOM
dbopmyrpoBaTh MpodaeMy/3aaady U THIIOTE3Y y4eOHOTO IKCIIEPUMEHTA, COOMPATH
YCTaHOBKY M3 MPEIJI0KEHHOTO 000PYAOBaHUS, IPOBOJAUTH ONBIT U POPMYIHPOBATH
BBIBOJIBL;

OCYUIIECTBJISAThH MPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NUYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO M3MEPEHUsI U HUCIOJIb30BAaTh W3BECTHBIC
METO/bI OLIEHKHU MOIPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAY  (PU3NYECKUMHU  BEIUYUHAMH  C
UCIIOJIb30BaHUEM TMPSMBIX HM3MEPEHUMN, MPU 3TOM KOHCTPYMPOBATh YCTAHOBKY,
(buKcHpoBaTh pe3yJIbTaThl OJYYEHHOM 3aBUCUMOCTU (PU3UYECKUX BEJIMYHMH B BUJIE
Ta0NHIl U TPaUKOB, AEJIaTh BHIBOJBI 10 PE3YyJIbTaTaM UCCIEAOBAHMS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEIACHUU UCCIEAOBAHUN B
paMKax ydeOHOTO »HKCIIEPUMEHTa, Y4eOHO-HCCIIEOBATENbCKON U IPOEKTHOU
JESATEIIbHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1aOOPaTOPHOTO
000py10BaHUS;

pemarb pacy€THblE 3aJauyd C SIBHO 3aJaHHOM (PM3MYECKOW MOJEINbIO,
UCIOJIb3Ysl (PU3UYECKUE 3aKOHBI M IIPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBHS 33/1auu
BbIOMpaTh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3MUECKUE BEITUYUHBI U (HOPMYIIHI,
HEOOXOJuMble JUJIsl €€ pellleHus, NMPOBOJUTh PacuéThl M OLIEHHWBATH PEaTbHOCTh
MOJIy4YEHHOT0 3HaueHus (PU3NUECKOMN BEINUUHBI;

pelaTh Ka4eCTBEHHBIE 3a/1a4: BHICTPAUBATh JIOTUYECKH HEMPOTUBOPEUHUBYIO
LEMOYKY pPACCYXACHUN C OMOpOM Ha M3YyYEHHBIE 3aKOHBbI, 3aKOHOMEPHOCTH M
bu3nYecKue ABIICHUS,

UCIIOJIb30BAaTh ITPU PEIIEHUH YUeOHBIX 3a/1a4 COBPEMEHHbIE MUH(POPMAIIMOHHBIE
TEXHOJOTHH JJIsl TIOUCKA, CTPYKTYPUPOBAHUSA, UHTEPIIPETALMN U TPEICTABICHUS
y4eOHOH M HAY4YHO-TIOMYJIAPHOH HWH(GOPMALMH, TMOJYYEHHOW W3 pa3InyHBIX
VMCTOYHHUKOB, KPUTHUECKH aHAIU3UPOBATH MOTYYAEMYIO HH(OPMAIHIO;

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

UCITI0JIb30BaTh TEOPETUUECKUE 3HAHUS 110 (PU3UKE B MOBCETHEBHOM MKU3HU IS
oOecrieueHuss OE30MAaCHOCTH TpU OOpalieHuu ¢ TpudbopaMu W TEXHUYESCKUMU
yCTpOMCTBaMHU, JJIsl COXPAaHEHUs 310pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHUECKOIO
IOBEACHUS B OKPYXKAIOLIEH Cpeae;



paboTath B TPYyIIe C BBHINOJHEHUEM PAa3IUYHBIX CONUAIBHBIX POJIEH,
IJIAHUPOBATh PabOTy TPYNIBI, PAMOHAIBHO pPaCHpEnemsiTh OOS3aHHOCTH U
MJIAHUPOBATh ACSATEILHOCTh B HECTAHAAPTHBIX CUTYAIlUsX, aJI€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHUE paCCMaTPUBAEMOM TIPOOIIEMBI.

K koH1y o0yuenus B 11 kiaacce npeMeTHbIE pe3yIbTaThl HA 6230BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHUM:

JEMOHCTPUPOBATh HAa MpUMEpax Pojb M MeCTO (U3NKU B (POPMUPOBAHUHU
COBPEMEHHOW HAy4YHON KAapTUHBI MHpa, B Pa3BUTUU COBPEMEHHON TEXHUKU H
TEXHOJIOTU, B MPAKTUYECKOW IEATEIBHOCTU JIIOJEH, IEJIOCTHOCTh M €IMHCTBO
(bu3nYecKoi KapTUHBI MUPA;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYCHHBIX (U3UYECKUX MOJIEIICH:
TOYEYHBIW JEKTPUUECKUM 3apsifl, JIyd CBETa, TOUCYHBbIM UCTOYHHK CBETA, SACpHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO sipa MpH PEHIeHUH (PU3NIECKUX
3a/1ay;

pacro3HaBaTh (pU3HYECKUE SIBICHUS (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB JICKTPOJAMHAMUKHU M KBAHTOBOU (DU3UKH: DJICKTPUUECKAsi MPOBOIUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JEHCTBUSI TOKA, B3aUMOJICUCTBUE
MAarHuTOB, JJICKTPOMAarHuTHAas WHAYKUHWs, JACHCTBHE MAarHUTHOrO TIOJISI Ha
MIPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsl, AJIEKTPOMArHUTHBIE KOJeOaHUs W
BOJIHBI, MPSIMOJIMHEHHOE pPacHpoOCTpaHEHUE CBETa, OTPaXKEHUE, MPETOMIICHUE,
untepdepennus, audpakuus W MOOJApU3alUi  CBETa, JUCIEPCHUS CBETa,
dboTtoanekTpudeckuii 3P ekt (poTodaddeKT), CBeTOBOE JaBICHNES, BOSHUKHOBECHUE
JUHEWYAaTOro CHEKTpa aromMa BOJOpPOJa, €CTECTBEHHass U HMCKYCCTBEHHas

PaIuOaKTUBHOCTD;
ONMKCHIBATh W3YYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOJAMMOCTb  pa3JIMYHBIX  Cped) W

AJIEKTPOMArHUTHBIE SIBICHUS (MPOLIECCHI), UCIONB3YsSd (PU3NYECKUE BEIUUYMHBIL:
DIIEKTPUYECKUN 3apsl, CHJIA TOKA, JIEKTPUYECKOE HAIPSIKEHUE, IEKTPUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMANOB, 3JEKTPOJBIKYIIAs Cuia, padoTa TOKa,
WHIYKIUS MarHUTHOTO MOJs, cwia Ammepa, cuna JlopeHmna, MHIyKTMBHOCTH
KATYIIKH, DHEPrUs AJIEKTPUYECKOTO M MArHUTHOTO IMOJIEH, MEPHOJ M YacToTa
KoieOaHul B KoJeOaTeTbHOM KOHTYpe, 3apsl U cuja ToKa B Ipolecce
TAPMOHMYECKUX DJICKTPOMAarHUTHBIX KoJeOaHud, (OKYCHOE pacCTOSIHHE U
ONTHUYECKAs] CUJIa JIMH3bI, NMPU ONUCAHUM TPABUIBHO TPAKTOBATH (PU3UYECKUIMA
CMBIC]I HCIOJIb3YEMBIX BEJIMYMH, HMX OO0O3HA4YeHHs M EJAMHMIIbI, YKa3bIBaTh
(b opMyIIBI, CBSI3BIBAIOIINE TAHHYIO (U3HUECKYIO BEJTUUHHY C IPYTUMH BETMUUHAMY,

ONMCHIBAaTh H3YYECHHBIC KBAHTOBBIC SBIICHUS W MPOLECCHI, HCIOJIb3Ys
bu3nYecKue BEJIMYMUHBI: CKOPOCTh JJIEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI H
4acToTa CBETA, SHEPIUs U UMITYJIbC (DOTOHA, IEPUO]T MOTypacnaga, SHEPIrus CBsI3U



aTOMHBIX SIZIEp, TP ONMUCAHWU TPABWIBHO TPAKTOBATh (U3UYECKUNA CMBICIT
WCIIOJIb3yEMbIX BEJMYMH, WX OOO3HAYEHWS W €IUHHUIIBI, YKa3bIBaTh (POPMYIIHI,
CBS3BIBAIONIUE JIAaHHYIO (U3WYECKYI0 BEIWYWHY C JPYTUMH BEJIUYMHAMH,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBL

aHAIM3UPOBaTh (PU3MUYECKHE MPOIECChl U SIBJICHUS, UCIONb3Ys (PU3MUECKHE
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATENIHLHOTO U MapajjieIbHOTO
COCOMHEHUS TPOBOJHUKOB, 3aKOH Jxoyns—JIeHma, 3aKOH 3IEKTPOMArHUTHOU
WHIYKIUHU, 3aKOH MPSIMOJIUHEHHOTO PaclpOCTPaHEHUs] CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODWHINTEeHa miiga pororddexra,
3aKOH COXPAHEHHS DHEPruH, 3aKOH COXPAHEHUSI HMMIYJIbCA, 3aKOH COXPAHECHMS
AIIEKTPUYECKOTO 3apsA]ia, 3aKOH COXPAHEHHs] MAacCOBOIO 4YHCIIa, MOCTyJaTel bopa,
3aKOH PaJIMOAKTUBHOTO Pacmajaa, MPHU 3TOM Pa3inyaTh CIOBECHYIO (OPMYITHPOBKY
3aKOHa, €r0 MaTEeMaTHYEeCKOE BBIPAKEHUE U YCIOBUS (TpaHUIlbl, 00JIACTH)
MIPUMEHUMOCTH;

OMPENIEIIATh HAMIPABIICHUE BEKTOPA MHIYKIIMM MarHUTHOTO TOJISI TPOBOHUKA
C TOKOM, CHJIbI AMIiepa u cuiibl JlopeHna;

CTPOUTh M OINHCHIBATH H300pa)KEHHE, CO37aBa€MOE€ IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIIEIOBAHUIO (DU3UYECKUX SIBIICHUUA W
MPOIIECCOB C HCIOJB30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUMN: MPU STOM
dbopmynupoBaTh NpodIeMy/3a1ady U TUIOTE3y Y4eOHOTO SKCIIEPUMEHTA, COOUpPaTh
YCTaHOBKY U3 MPEJJIOKEHHOTO 000pyA0BaHUs, MPOBOJAUTH ONBIT U (POPMYITHPOBATH
BBIBO/IbI;

OCYIIECTBJISAThH MPSIMbIC U KOCBEHHBIC U3MEPEHUS (PU3NUYECKUX BEIUYHH, TIPU
ATOM BBIOMpPATh ONTUMAJBHBIA CIOCOO M3MEPEHUSI U HCIOJIh30BaTh W3BECTHHIC
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

HCCJIEIOBATh 3aBUCUMOCTH (PM3MUECKUX BEIMYUH C UCTIOJIBb30BAHUEM MPSIMBIX
WU3MEPEHUI: TP 3TOM KOHCTPYHPOBATH YCTAHOBKY, (DMKCHUPOBATH PE3yJIbTAThI
MOJIYy4YEHHOW 3aBUCUMOCTH (DU3MYECKUX BEJIMYMH B BHUAE TaOMUL U TpadHKOB,
JIeJIaTh BBIBO/JIBI TIO pe3yJIbTaTaM UCCIIEIOBAHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MpU MPOBEAECHUU UCCIEIOBAHUM B
paMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIEeNOBATEIbCKON U TPOCKTHOU
NESATETLHOCTH C HMCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPONCTB M JTaOOPATOPHOTO
000py10BaHUS;

pemiath pacu€THbIC 3aJa4yd C SIBHO 3aJaHHOM (DU3UYECKOM MOJIEIbIO,
UCIOJIBb3Ysl (PM3UYECKUE 3aKOHBI M TIPUHIIMITHI, HA OCHOBE aHaJM3a YCJIOBHS 3a/1auu
BBIOMpATh (PU3UYECKYIO MOJECIb, BBIACHITh (PU3UUECKHE BEIMYMHBI U (POPMYIIHI,
HEOOXoaUMbIe NJisi €€ PEeIIeHUs, TPOBOAUTh PACUYEThl M OIICHUBATH PEaTbHOCTH
MOJTY4YE€HHOT0 3HaueHUsI GU3UIECKON BEJIMUUHBL;



pelaTh Ka4eCTBEHHbIE 3a/1a4l: BbICTPAUBATh JIOTHYECKU HETPOTHUBOPEUUBYIO
LEMOYKY PACCYXKIACHUN C OMOpPOM HAa HM3YYEHHBIE 3aKOHBbI, 3aKOHOMEPHOCTH M
bu3nYecKue SIBICHNUS;

UCIIOJIb30BaTh IIPU PELIEHUH YUeOHBIX 3a/1a4 COBPEMEHHBIE HH(POPMALIMOHHbIE
TEXHOJIOTHH JUISl TIOMCKA, CTPYKTYPUPOBAaHHUs, HHTEPIPETAUUN U IPEICTABICHUS
y4eOHOH M HAYYHO-TIOMYJIAPHONM HWH(POPMALMH, IOJYYEHHOW W3 pa3InYHBIX
VMCTOYHHUKOB, KPUTHYECKH aHAIU3UPOBATH MOTYYAEMYIO HH(OPMALHIO;

OOBSCHATh NPUHLMIIBI JEHCTBUS MAallWH, HPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3nuyaTh YCIOBUS UX O€30MACHOTO UCIOJIb30BAaHUS B IOBCEIHEBHOU
KU3HY;

MPUBOJUTH MPUMEPHI BKJIaJIa POCCUNUCKUX U 3apYOCKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAyKW, B OOBSICHEHHUE IMPOLIECCOB OKPYKAIOIIEr0 MHpA, B PAa3BUTHE
TEXHUKH U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS 110 (PU3MKE B TOBCEIHEBHOM KU3HU IS
oOecrieyeHus: 0€30MaCHOCTH MpU OOpalmeHuu ¢ NpuOOpaMu M TEXHUYECKUMH
YCTPOMCTBAMM, JIJIsi COXPAHEHUS 30POBbS M COOJIOJECHUS HOPM 3KOJIOTUYECKOTO
MOBEACHUS B OKPYXKAIOILIEH Cpeae;

paboTaTh B TIpyHIe C BBIIOJHEHHEM pAa3JIMYHBIX COLUAIbHBIX pOJEil,
IUIAHUPOBaTh pabOTy TpyHIbl, PAlMOHAIBHO paCHpenessaTh OO0S3aHHOCTH U
IUIAHUPOBATH JIESITEIbHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJICKBaTHO OLICHHBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE pACCMAaTPUBAEMOM IPOOIIEMBI.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoanuecTBo yacos DJIeKTPOHHbIE
HanmenoBaHmue pa3jiesioB U TeM ungposbie
Ne ni/m P Kourtpoasnsie Ilpakruueckue (mupp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. DUZUKA U METOJAbI HAYYHOI'O ITIO3HAHUSA
1.1 ®u3uKa U1 METOJbl HAYYHOT'O TTO3HAHUS 2 bubmorexa HOK
' A VA https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pa3zpen 2. MEXAHUKA
2.1 Kunemaruka 5 bubmorera [JOK
https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Huraniica ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPaHEHUSI B MEXaHUKE 6 1 1 hitps-//m.cdsoo.ru/ T4 1bf72
Hroro no pazneny 18
Pazpnen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubnuorexa [JOK
' TEOPHH https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2 1 1
3 OCHOBBI TEPMOHHAMHKI1 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSTHUSI BEIIECTBA. 5 bubnnorexka [HOK

®a3oBbIe IEPEXOIbI

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




Hroro no pazneny

24

Paznen 4. JIEKTPOIUHAMUKA

bu6mmoreka [IOK
41 DUICKTPOCTATHIA 10 https://m.edsoo.ru/7£41bf72
49 ITocTostHHBIN 351eKTpUYECKH TOK. TOKH B 12 bubnunoreka [IOK
' pa3IM4YHBIX cpenax https://m.edsoo.ru/7f41bf72
Wroro no pazaeny 22
Pe3epBHOE Bpems 2
OBHLIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM ungpoBbie
Ne i/m P Kourpoubnbie IIpakTHyeckue (ubp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pazpnen 1. JIEKTPOJAUHAMUKA
11 MarnuTtHoe nojue. IeKTpoOMarHuTHast 1 1 3 bubnnoreka [JOK
' AHAYKLIUA https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 11
Pazpnen 2. KOJIEBAHUA U BOJIHBI
)1 MexaHn4YeCcKHUe U AIEKTPOMAarHUTHBIE 9 | bubnuorexa [JOK
' KoJIeGaHust https://m.edsoo.ru/7f41c97¢
5 MexaHn4yeckue U dJIEKTPOMarHUTHBIC 5 | bubnmnorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢
bu6mmoreka [JOK
2. 1
3 Onmika 0 3 https://m.edsoo.ru/7f41c97c
Hroro o pasneny 24

Pasznea 3. OCHOBBI CIIEIIMAJIBHON TEOPUH OTHOCHUTEJBHOCTH

https://m.edsoo.ru/7f41c97¢c

31 OCHOBBI crIEIIUATBHON TEOPUHU 4 | bubnmoreka [JOK
OTHOCUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DJIeMEHTHI KBAHTOBOU ONTUKU 6 bubmorexa HOK




bu6mmoreka [IOK
. 4
4.2 Crpoerne atoma https://m.edsoo.ru/7f41c97c
bubmuorexa [JOK
4.3 ATOMHOE A/IpO > https://m.edsoo.ru/7f41c97c
Uroro no pazaeny 15

Pazgen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHU

5.1 DJeMEeHTHl aCTPOHOMUU M aCTPOPHU3INKU 7 bubmmorexa [OK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7
Paznen 6. OBOBLIAIOLIEE IOBTOPEHUE

6.1 O6o01maro1iee NTOBTOPEHHE 4 ngj;;fj;gﬁﬁﬂlcwc
Hroro no pazneny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
Kosun4yecTBo yacos DJIeKTPOHHbIE
Ne Hara nupposbIe
Tema ypoka Kontpoabusbie IIpakTnueckue p
n/n Bcero H3yueHusi oOpa3oBaTejbHbIE
padoThI padoThI
pecypcbl
®du3nka — HayKa O PUPOJIE.
1 Hayunebie MeT(})];[(bI HO?I»)HapHI/ISI 1 bubmorexa LIOK
i https://m.edsoo.ru/ff0c32e2
OKPY’KaloIlero Mupa
Posb 1 MecTo ¢uzuku B

) (hOpMUPOBAHUN COBPEMEHHOM | bubmmoreka [JOK
HAay4YHON KapTUHBI MUDPa, B https://m.edsoo.ru/ff0c33e6
MIPAKTUYECKOU IESITENBHOCTH JIHOIEU
Mexannueckoe IBHKEHUE.

3 OTHOCHTEIFHOCTh MEXaHHYECKOTO | bubnuoreka [{OK
newxenus. [lepemenenue, https://m.edsoo.ru/ff0c3508
CKOpPOCTb, YCKOPEHHE

4 PaBHOMEpHOE NpAMONMHENHOE | bubmuoreka [IOK
JBHKCHHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE IIPSIMOJIMHEWHOE | bu6muoreka [JOK
JOBUKECHUE https://m.edsoo.ru/ff0c372e

6 CBoOogHOe masieHue. Y CKopeHue 1 but6mmorekxa [IOK
¢BOOOIHOTO ITaIEHNUSA https://m.edsoo.ru/ff0c39cc
KpuBonuneiinoe qBUKEHUE.

7 JBrm>keHre MaTepraibHOM TOYKH IO 1 bubmmorexa [IOK

P https://m.edsoo.ru/ff0c3ada
OKPYKHOCTH




HpI/IHHI/IH OTHOCHUTCIBHOCTHU

Kunernueckas sHeprus

8 lanunes. UHepumanbHble CHCTEMBI bubmorexa HOK
- HepHt https://m.edsoo.ru/ff0c3be8
orcyeta. IlepBblii 3akoH HeroToHa
Macca tena. Cuna. [Ipunmun
9 cylepno3uiuu cuji. Bropoit 3akoH bubmorexa OK
Hep - DTOPOn https://m.edsoo.ru/ff0c3be8
HproToHa 1711 MaTepHaIbHOW TOYKH

10 Tperuit 3akon HeroToHa 1u1s Bbu6mmoteka [JOK
MaTepUaJIbHBIX TOUYEK https://m.edsoo.ru/ffOc3be8
3akoH BceMupHoro tsaroreHus. Cuna

11 TskecTH. [lepBas kocMuyeckast bubmorexa HOK

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

12 Cuna ynpyrocru. 3akoH I'yka. Bec bubnuorexa [IOK
TEJa https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koapduunent

13 TpeHust. Cuita CONTPOTUBIIEHUS TIPU bubmmnoreka HOK
JBHWKEHUU TeJa B )KUIKOCTH UIIH https://m.edsoo.ru/ff0c3f76
rasze
[TocTymarenbHOe U BpalaTeibHOE

14 JBUKEHHE a0COMIOTHO TBEPAOTO bu6mmoteka IIOK
tena. MoMeHT cuiibl. [1nedo cumsl. https://m.edsoo.ru/ff0c41a6
VYcnoBusi paBHOBecUs TBEPOTO TeIa
NMitynsc MaTepraibHON TOYKH,

s CHCTEMbI MaTEpPUAJTIbHBIX TOYEK. bubnuotexa [JOK
Hmnynsc cuibl. 3aKOH COXpaHEHHS https://m.edsoo.ru/ff0c43d6
uMIynbca. PeakTuBHOE IBUKEHHE

16 PaboTa 1 MOIITHOCTH CUJIBI. bu6nunorexa LIOK

https://m.edsoo.ru/ff0c4502




17

18

19

20

21

MaTepuanbHOW Touku. Teopema 00
M3MEHEHUU KMHETUYECKOM SHEPT U

[ToreHuunanbpHas SHEPTUs.
[ToreHunanbHas SHEPTUS YIIPYTO
ne(OpMUPOBAHHON MPYKUHBI.
[ToreHuuanbpHas SHEprus Tena
BOJIN3M TTOBEPXHOCTH 3eMITH

[ToreHunanbHbIC U
HEenoTeHUMalbHble CUIIbl. CBs3b
paboThl HENOTEHIMATIBHBIX CUJI C
M3MEHEHHUEM MEXaHUYECKOHN 3HEpIrun
CUCTEMBI TeJl. 3aKOH COXPaHEHUS
MEXaHUYECKON YHEPTUU

JlaGoparopHas paboTa
«HccnenoBanue cBs3u pabOThI CUITBI
C U3MEHEHUEM MEXaHUYEeCKOH
DHEPTUU TeJla Ha TIpuMepe
pacTsHKEHHUS PE3HHOBOTO KT'yTa

KonTponbHas pabota mo Teme
«Kunemaruka. /luHamuka. 3aKOHBI
COXPAHEHHUS B MEXAHUKE
OCHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON
Teopuu. bpoyHOBCKOE ABUKEHUE.

Muddysus

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c461a

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

bu6nmorexa LIOK
https://m.edsoo.ru/ffOc4b74

but6mmorekxa [IOK
https://m.edsoo.ru/ffOc4dc2

22

Xapaxkrep IBHKEHUS U
B3aUMO/ICMCTBUS YaCTHI] BEIIECTBA.
Mogenu cTpoeHus ra3oB, KUIKOCTEN
U TBEPABIX TEI




23

24

Macca mounekyin. KonudectBo
BemectBa. [locTtostnaas ABoraapo

TermoBoe paBHOBecue. TemnepaTypa

u e€ usMmepenue. [llkana Temneparyp
Lenbcus

25

Wneansueiii raz 8 MKT. OcHoBHOE
ypaBueHue MKT

bubnunorexa LIOK
https://m.edsoo.ru/ffOc4fde

26

27

28

AOcoutoTHas TeMIiepaTypa Kak Mepa
CpeHEeW KMHETUYECKON SHEPTUU
JIBUOKEHUS MOJIEKYJI. Y paBHEHHUE
MenaeneeBa-Knanelipona

3akoH /lanbToHa. ['a30BbIe 3aKOHBI
JlaGopaTtopHnast pabora
«MccnenoBanue 3aBUCUMOCTH

MEXIy MapaMeTpamMu COCTOSIHUS
pa3pexKEHHOTO Ta3a»

bubnuoreka [{OK
https://m.edsoo.ru/ffOc51 1e

29

W3onpoueccsl B M€aIBHOM ra3e U
uX rpaduueckoe npeacTaBieHue

bubmmoteka IIOK
https://m.edsoo.ru/ff0c570e

30

Buytpennss sueprus
TEPMOJIMHAMUYECKON CUCTEMBI U
crocoOrI e€ n3menenns. KonmdecTBo
TEIUI0THI U paboTa. BHyTpeHHss
SHEPrus OJJTHOATOMHOTO UAEATBHOIO
rasa

bubnunotexa LIOK
https://m.edsoo.ru/ff0c5952

31

Bunae! rerionepenaun

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c5¢36

32

VY nenbHast TENI0EMKOCTD BEIIECTBA.
KonudecTBO TEIIOTHI IpH

but6mmoreka [IOK
https://m.edsoo.ru/ff0c5¢36




terionepenaye. AnnadbaTHpIN
npoiiecc

IlepBblii 3aKOH TEPMOIMHAMUKHU U

bubnunoreka LIOK

33
€ro NpUMEHEHUE K U30IPOoLeccCaM https://m.edsoo.ru/ffOcSefc
Heob6patumocts npoiieccoB B
34 pu (I: e. Bropoi I;aKOH buomorexa LIOK
Pypoie. BTOp https:/m.edsoo.ru/ff0c6230
TEPMOJIMHAMUKH
35 [Mpunnun nevictust u KIT bubmuoreka [{OK
TETIJIOBOM MaIlIUHBI https://m.edsoo.ru/ff0c600a
36 Huxn Kapno u ero KI1J]
37 DKoJoru4eckue npooIeMbl
TEIJIOOHEPTETUKU
O06o0maromuii ypok
38 «Monexkyns Ha;}IIp ¢uznka. OCHOBBI bubmmorexa [OK
yp ’ https://m.edsoo.ru/ff0c6938
TEPMOJTMHAMUKI
KoHTponbHas pabora 1o Teme
39 «Monl?alc T HI:;I ¢uznka. OCHOBBI bubmmorexa LIOK
yAp ) https://m.edsoo.ru/ff0c6a50
TEPMOJIUHAMUKH
40 [TapooOpazoBaHue 1 KOHIEHCAIHSI. bubmmnoreka HOK
Hcnapenue u kurnenue https://m.edsoo.ru/ff0c63b6
AOcoroTHAs 1 OTHOCHUTEITbHAS
41 BJIAXKHOCTH BO31yXa. HachlmeHHBIM bubmmorexa LIOK
Ayxa. = https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucramnmueckue n
aMmop(HbIe Tea. AHU30TPOMHUS
P P P bubmuoreka [{OK
42 CBOMWCTB KpHUCTAIIOB. JKuakue

KkpucTauibl. COBpeMEHHbIE
MaTepuabl

https://m.edsoo.ru/ff0c65f0




[InaBnenne n KpucTaJuim3anusi.

bu6nmoreka [IOK

43 Y nenpHast TENI0Ta IJaBICHHUS.
ACHBHAT TEITIOTA HIABICHIA https://m.edsoo.ru/fi0c6708
Cyb6numarnus
bu6nmmoreka [IOK
44 VYpaBHEHME TEIIOBOro Oajganca
P hitps://m.edso0o.ru/ff0c6820
DJIeKTpHU3alus Tell. DIEKTPUUECKUI
45 3apsi. JBa Buaa JIeKTPUUCCKUX bubmmorexa [OK
pAL. A p https://m.edsoo.ru/ff0c6bcc
3apsioB
IIpoBOOHUKHY, TUIIEKTPUKH H
46 H(l):)J'I OBOJHUKU 3a1f(1))H buGnuorexa [IOK
yip A ) https://m.edsoo.ru/ff0c6bcc
COXpaHEHHUS JIECKTPUUICCKOTO 3apsiia
B3aumoneiictBue 3apsiioB. 3akoH
47 Kynona. ToyeuHbIH 2JIEKTPUUECKUI buGnuorexa [IOK
y ' p https://m.edsoo.ru/ffO0c6ced
3apsn
Hanpssk€HHOCTB 2IEKTPUIECKOTO
43 nosist. [IprHIMn cynepno3unun bubmmnoreka HOK
ANEKTPUYECKHUX ToneH. JInnun https://m.edsoo.ru/ff0c6df2
HaIpPsHKEHHOCTH
Pabota cui sneKTpoCcTaTH4ecKoro
49 nois. Ilorennuan. PasHocTh bubnuorexa [IOK
) 1 ’ https://m.edsoo.ru/ff0c6£00
[IOTEHINAIIOB
ITpoBOIHUKY U JUIIEKTPUKHA B
50 3J'IpeKT OCTaTUYECKOM noI?le bubnnorexa [IOK
p ’ https://m.edsoo.ru/ff0c7018
JusnexTpudeckas MpOHUIIAEMOCTh
. Bubnuoreka IIOK
51 OnexrpoéMkocTs. Konnencarop 1

https://m.edsoo.ru/ff0c7126




52

53

DnEeKTPOEMKOCTH TJIOCKOTO
KOHJIEHCAaTopa. JHEprus
3apsKEHHOT0 KOHJEHCAaTopa
JlaGopaTtopHas pabora "M3mepenue
3JIEKTPOEMKOCTH KOHAEHcaTopa"

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c72c0

54

[IpuHuMI nelcTBUS U IPUMEHEHNE
KOHJICHCAaTOPOB, KOITUPOBAJIBLHOTO
amnmapara, CTpyMHOro npuHTepa.
DJIEKTpOCTaTUUYECKas 3aIUTa.
3a3eMyIeHHE AJIEKTPOIPUOOPOB

55

DIIEKTPUUECKHI TOK, YCIOBHS €Tr0
cymiectBoBaHus. [I0CTOSAHHBIN TOK.
Cuna Toka. Hanpspkenue.
Conpotusnenue. 3akoH Oma J1st
y4dacTKa 1enu

56

[TocnenoBarenbHOE, NapaLIENbHOE,
CMEIIIaHHOE COEANHEHHE
npoBoJHUKOB. JlabopaTtopHas
pabota «/3ydyeHue cMelaHHoro
COEIMHEHUS PE3UCTOPOB»

0.5

bubmmoteka IIOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOLITHOCTB JIEKTPUUECKOTO
ToKa. 3akoH J[xoyns-Jlenna

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c7838

58

3axoH OMa 1715 OJTHOM (3aMKHYTOM)
aneKkTpudeckou nenu. Koporkoe
3ambikaHue. JlaboparopHas padoTa
«3mepenne D/1C ucTouHnKa TOKa U
€ro BHYTPEHHETO COMPOTUBIICHHSI

0.5

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c7ae0

59

PesepBHblii ypok. KoHTpoabHas
pabora o Teme "DIeKTpoIuHaMHUKa"

bubnunoreka LIOK
https://m.edsoo.ru/ff0c8c56




60

/ Bcepoccuiickast mpoBepovHast
pabora

O06o0maromuii ypok
«ONeKTpoIUHAMUKAY /
Bcepoccuiickas mpoBepouHas pabota

bubnunorexa LIOK
https://m.edsoo.ru/ff0c88be

61

DneKTpOHHask IPOBOAUMOCTD
TBEPJBIX METAJUIOB. 3aBUCUMOCTD
CONPOTHUBIICHUS METAJIIOB OT
temneparypbl. CBepXIIpOBOIUMOCTh

62

63

64

65

66

DNEKTPUUECKUH TOK B BaKyyMe.
CBolicTBa AJIEKTPOHHBIX ITYYKOB

[TomynpoBoHUKH, X COOCTBEHHAs
U IIPUMECHasi IPOBOJAUMOCTb.
CaoiicTBa p—n-Iepexo/ia.
[TonynpoBoaHUKOBBIE TPUOOPHI
DJeKTpUYecKUil TOK B pacTBOpax 1
pacIuiaBax 3JIeKTPOJIUTOB.
DNEeKTPOIUTHYECKAs JUCCOLUAIIHS.
DIIEeKTPOIHN3

DNEeKTPUYECKHU TOK B ra3ax.
CaMOCTOSTENLHBIN U
HECaMOCTOSITENILHBIN pa3psi.
Moanus. I1ma3zma

DJIeKTpUIeCcKre MPUOOPHI U
YCTPOMCTBA U UX TMPAKTUUYECKOES
npuMeHeHue. [IpaBuiia TeXHUKU
0€30I1aCHOCTH

bubnuoreka [{OK
https://m.edsoo.ru/ffOc84ae

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c82ba

bu6nunorexa LIOK
https://m.edsoo.ru/ffOc84ae

but6mmoreka [IOK
https://m.edsoo.ru/ffOc86fc




KontpomnbHas padora 1mo reme
«Qnekrpocraruka. [loctosHHbIN

67 N
ANEKTpUYECKU TOK. TOKHU B
Pa3IMYHBIX CPEIax»

68 PesepBHbIil ypok. O000IIaromii

ypok 1o TeMam 10 kitacca

OBILIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c8a8a

bu6nmmoreka [IOK
https://m.edsoo.ru/ffO0c8f6¢




11 KJIACC

Kosun4yecTBo yacos DJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi oOpa3oBaTesIbHbIE
padoThI padoThI
pecypcbl
ITocTossHHBIC MAarHUTHI U UX

| B3auMoO/iecTBUE. MarHUTHOE MoJIE. | bu6mmoreka [IOK
Bekrop MarHuTHON MHIYKIUU. https://m.edsoo.ru/ff0c9778
JIuHMK MarHUTHON UHAYKIIMU
MarauTHo€e noJie MPOBOIHUKA C

) TokOM. OnBIT DpcTeaa. | bubnuorexa [JOK
BzaumopeiicTBue npoOBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaGopaTtopHast pabora «3yuenue

PaToPHAt b v bubnuoreka [IOK
3 MAarHUTHOTO ITOJISt KaTYLIKH C 1 1
https://m.edsoo.ru/ff0c98fe
TOKOM)
JleficTBMEe MarHuTHOTO MOJISI Ha
MIPOBOJIHUK C TOKOM. Cuita Amriepa.

4 JlaGopaTtopHast pabota 1 1 bubnunoreka [JOK
«Uccnenosanue neicTBUA https://m.edsoo.ru/ff0c9acO
MOCTOSIHHOTO MarHWTa Ha PaMKy C
TOKOM»

JleficTBME MarHuTHOTO MOJISI Ha

5 JBUKYITYIOCS 3apsyKEHHYIO 1 bubmuoreka [IOK
gactuity. Cuna Jlopenma. Pabota https://m.edsoo.ru/ff0c9df4
cuibl JlopeHia

6 DNIEKTPOMarHuTHasE MHYKIHUS. |

IToTok BEeKTOpa MAarHUTHOM




10

uHaykuuu. JJ1C uHayKuuu. 3aKoH
AJIEKTPOMATrHUTHOW WHYKITHH
®dapanes

JlaGopaTtopHnas pabota
«HccnenoBanue sSBJICHUS
AIEKTPOMArHUTHON UHTYKIUI

NuaykTuBHOCTB. SIBIEHUE
camouHykuuu. 9J1C
CaMOMHYKLMH. DHEprus
MarHUTHOT'O MOJISI KATYLIKU C TOKOM.
OJEeKTpPOMarHUTHOE TOJIe

TexHu4eckue ycTpomucTBa U X
HNPUMEHEHHE: TIOCTOSIHHBIC MarHUTHI,
JIIEKTPOMAarHUTHI,
AIIEKTPOJIBUTATEIh, YCKOPUTEIH
9JIEMEHTApHBIX YaCTHII,
WHIyKIIMOHHAS [ICYb

Ob6o6maromuit ypok «MarautHoe
nose. DIeKTpOMarHUTHAs
VH]TyKIIUSD)

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcal50

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ca600

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

11

KonTponbhas pabota no teme
«MarauTHoe I1I0J1€e.
DNIeKTPOMarHuTHasE UHIYKITUS»

bu6mmoreka [IOK
https://m.edsoo.ru/ffO0cad58

12

CB0OOIHbIE MEXaHUYECKHE
kosnebanus. 'apmMoHnyeckue
Kosie0aHus. YpaBHEHUE
rapMOHUYECKHUX KOJIeOaHU.
[IpeBpaiienue suepruu

bu6mmorexa [IOK
https://m.edsoo.ru/ff0caf06




13

JlaGopaTopHnas pabota
«HccnenoBanue 3aBUCUMOCTH
neproa MajblX KOJICOaHMIA Tpy3a Ha
HUTH OT JJIUHBI HUTH U MacChI
rpy3a»

14

KonebarenbHplii KOHTYP.
CBOOO/IHBIE EKTPOMArHUTHBIE
KOJICOAHUS B MI€ATHHOM
K0JIeOATEIbHOM KOHTYpE. AHAIOTHS
MEXTy MEXaHUICCKUMU H
3IEKTPOMArHUTHBIMU KOJIeOaHUSIMU

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

15

16

17

18

®opmyna Tomcona. 3akoH
COXpPaHCHUA SHCPIrur B UACAJIbHOM
K0J1e0aTeIbHOM KOHTYpE

[TpencraBneHue o 3aTyXaromux
KosieOaHusX. BoIHyX/1eHHbIE
MEXaHUYECKUE KOJIeOaHMs.
Pe3onanc. BeiHyxneHHbIE
AIIEKTPOMarHuTHbIE KoeOaHus

IlepeMeHHBIN TOK.
CuHyconaIbHbIN IEPEMEHHBIN TOK.
MoniHoCTh NEPEMEHHOT0 TOKA.
AMIUTUTYIHOE U JEHCTBYIOIIEE
3HaYEHHUE CUJIbI TOKA M HaNPSHKEHUS

Tpaucdopmarop. [Ipoussozactso,
nepeaaya u norpediieHue
3JIEKTPUYECKON SHEPTUU

bubmuoreka [JOK
https://m.edsoo.ru/ffOcb9c4

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cbb86

bubmuorexa [JOK
https://m.edsoo.ru/ffOcbd34

19

YCTpOUCTBO U IPAKTUYECKOE
IIPUMEHEHHUE YIEKTPUIECKOTO

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcc324




3BOHKa, FeHepaTopa NepeMeHHOTro
TOKa, JINHUH 3JIEKTpoIiepeaay

DKOJIOTUYECKUE PUCKU TTPU
IIPOU3BOJICTBE IEKTPOIHEPTUH.

20 Kynbrypa ucnonb3oBanus
3JIEKTPOIHEPrUU B TOBCEIHEBHOM
KU3HU
MexaHnyeckue BOJIHBI, YCIOBHS

acnipoctpanenus. [lepuon.
21 I(D:KOpPOCTBppaCHpOCTpaEIeHI/I}I u bubmorexa HOK
https://m.edsoo.ru/ffOcca54

JHa BosiHbL. [lonepeunsie u
IIPOJIOJIbHBIE BOJIHbI

2 3Byk. CkopocTb 3ByKa. [ poMKOCTB bubnnorexa [JOK
3ByKa. Bricota ToHa. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
ONeKTPOMarHUTHbBIE BOJIHBI, UX

23 cBoiicTBa 1 ckopocTk. [kama bubmorexa HOK

https://m.edsoo.ru/ffOccfe0

AIIEKTPOMAarHUTHBIX BOJIH
[TpuHUIUIIBI paIuOCBS3U U

24 TeneBuaeHus. Pa3Butue cpeacTs
cBs3u. Pagnonokanys

)5 KonTtponbhas padora «Konebanus u bubmuorexa [IOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpamonuHEHOE pacpOCTpaHEHNE

26 CBETa B OJJHOPOJHOM CpeIE. bubnuorexa [JOK

ToueuHbIil HICTOYHUK cBeTa. JIyd
cBeTa

https://m.edsoo.ru/ff0cd350




OtpaxkeHue cBera. 3aKOHbI

bu6mmoreka [IOK

27 otpaeiiti caera. locrpoeie https://m.edsoo.ru/ff0cd4e0
n300pakeHMI B TUIOCKOM 3epKajie
IIpenomnenue ceeta. [TonHoe

)3 BHYTPEHHEE OTPAKECHHUE. bubnunoreka [HOK
[IpenenpHbIi yrod MoaHOTro https://m.edsoo.ru/ff0cd7f6
BHYTPEHHET0 OTPaKEHUS

29 JlaboparopHas pabota «3mepenue bubnuorexa [JOK
[OoKa3aTesis MPEeJIOMIIEHUS CTEKIIA» https://m.edsoo.ru/ff0cd67a
JIunzel. [loctpoenue nzodpaxenuit

30 B uH3e. PopMyria TOHKOU JTUH3HI. bubmmorexa [JOK

https://m.edsoo.ru/ff0cddle

YBenuueHue JuH3bI
JlaGopaTtopHnast pabota

31 «HccnenoBanne cBOHCTB
M300paXeHUH B TMH3aX»
Hucnepcus cera. CroxxHbIA COCTaB

3 6emnoro csera. Lser. JlaboparopHas
pabora «Habmrogenue aucnepcun
CBETa»

3 Wntepdepenuus ceta. Audpaxius bubnnoreka [JOK
cera. JludppakironHas pemerka https://m.edsoo.ru/ffOced22

34 ITonepedyHOCTh CBETOBBIX BOJIH. bubnnorexka [HOK
[Tonsipusanus ceera https://m.edsoo.ru/ff0cf02e
OnTuueckue npudOpsI U yCTpoiicTBa

35 U yCIIOBUSA UX O€30MacHOTO
MIPUMEHEHUS

36 I'panuel MpUMEHUMOCTH bubnuoreka [IOK

KJIACCUYECKON MEXaHHUKHU.

https://m.edsoo.ru/ffOcf862




[Toctynarsl cnenuaibHON TEOPUHN

OTHOCHUTEJIEHOCTH
OTHOCUTEIBHOCTh
37 OJIHOBPEMEHHOCTHU. 3aMeJICHHUE bubmmorexa LIOK
ATOEP - JAMEA https://m.edsoo.ru/ff0cfad2
BPEMEHHU U COKpPAIIECHUE JITTHHBI
OHeprus U UMIYJbC
18 pensiTUBUCTCKON yacTulibl. CBA3b bubnnorexa [JOK
MaccChl C SHEPTUEN U UMITYJIbCOM. https://m.edsoo.ru/ff0cfc68
DHeprust NOKos
KonTtponpHas padora «OnTuka.
39 OcHOBBI cEMAIBHON TEOpUU bubmorexa LHOK
H P https://m.eds00.ru/ff0cf6f0
OTHOCHUTEIIEHOCTHY
40 ®otonbl. Dopmymna I1nanka. bubnnoreka [JOK
OHeprus U UMNIysbCc GoToHa https://m.edsoo.ru/ffOcfe16
OTKpbITHE U HCCIIEJOBAHUE
41 (I)OT(I?B(I)(beKTa Omneiter A. T’ bubnworexa LIOK
’ o https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonsl pororddexra. YpaBHeHUE
42 OnHmreitHa i poroaddexra bubnmorexa LIOK
! ‘ https://m_edsoo.ru/ff0d01 Se
«Kpacnas rpanuna» goroadpexra
Jasnenne ceera. OnbiTol I1. H.
43 Jlebenena. Xumuueckoe encTBre bubmmorexa [OK
AEEE A https://m_edsoo.ru/ff0d04a6
CcBeTa
TexHu4eckue ycTponcTsa u
44 NPaKTUYECKOEe PUMEHEHHE:

dboTornemMeHT, GOTOATIHK,
COJIHEUHas OaTapesi, CBETOIUO/




Penrenue 3amau mo teMe «DJIEMEHTEI

bu6mmoreka [IOK

45 KBAaHTOBOW ONTUKH https://m.edsoo.ru/ff0d0302
Mopens atoma TomcoHa. OnbITE

46 Pesepdopna no paccesuuro o- bubmmorexa [IOK

https://m.edsoo.ru/ff0d091a
yactul. I lnanerapuas monens atroma
bubmuoreka [JOK

47 Hocrynatet bopa https://m.edsoo.ru/ff0dOafa
Wznydenue u mornomenne GOTOHOB

43 IIpU [IEPEXO0JE€ aTOMa C OJTHOIO bubnuorexa [JOK
YPOBHSI SHEPruM Ha Apyrou. Buabl https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
BousiHoBBIE CBOMCTBa yacTull. BosiHbI

49 ne bpoits. KopriyckynsipHo- bubnuorexa [JOK
BOJIHOBOM yasnin3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0dOca8
BBIHYKJICHHOE U3JIyY€HHE
OTKpbITHE PAIUOAKTUBHOCTH.

50 Omnbiter Pesepdopaa mo bubnuoteka [JOK
OIIPEAEIIEHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
PaANOAKTUBHOIO U3ITYYEHUS
CaoiicTBa anbda-, 6era-, raMma-

51 n3iydeHus. BiausHue
PaIMOAKTUBHOCTH Ha KUBBIC
OpraHU3MBI
OTKpbITHE TPOTOHA U HEUTPOHA.

57 N3oTomnsl. Anbga-pacna. bubmuoreka [IOK
DIIeKTPOHHBIN U MIO3UTPOHHBIN OeTa- https://m.edsoo.ru/ff0d1162
pacnan. ['aMmma-u3nydyeHue

53 DHeprusi CBsI3U HYKJIOHOB B sI/Ipe. bubnmoreka [JOK

S nepublie peakuuu. AnepHblid

https://m.edsoo.ru/ff0d1356




54

peakrop. [IpoGiemMbl, NepCHEKTHBHI,
HKOJIOTUYECKUE ACIIEKTHI AIEPHOMN
OSHEPIreTUKHU

DyieMeHTapHbIe YacTullbl. OTKpBITHE
no3uTpoHa. MeTo/1bl HaOII0IeHUS U
pPEruCTpaluy 3JIEMEHTAPHBIX

yactull. Kpyrislii cron 1
«DyHIaMeHTaIbHbIE

B3auMoaencTeusa. ENMHCTBO

(bu3nYeCcKOil KapTUHBI MUPa»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

Otanbl pa3BUTHS aCTPOHOMUH.
[IpuknagHoe 1 MUPOBO33PEHYECKOE
3HAYEHUE ACTPOHOMHUHU. Bun
3BE3HOTrO Heba. Co3Be3usl, spKue
3BE3/1bl, INIAHETHI, UX BUAUMOE
nBwxeHue. ComHeyHas cuctemMa

56

57

58

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

3BE3/bI, UX OCHOBHBIE
XapaKTepUCTUKU. 3BE3/1bI ITIaBHOU
NOCJIEI0BATENbHOCTH. BHYTpeHHEE
cTtpoenue 38€37. CoBpeMeHHbIE
MIPEJICTABICHUSI O TIPOUCXOXK/ICHUU U
sBomonu CoJHIIa U 3BE3]

Muineunsiii [1yre — Hama
I"'anaktuka. Ilonoxxenue u IBMKESHUE
Connna B I'anaktuke. ['ajakTHKH.
UéEpHbie IbIPHI B iApax rajakTUK




59

60

61

Bcenennas. Pa3beranue rajgakTuk.
Teopus bonboro B3peIBa.
PenukroBoe uznyuenue.
MeraranakTuka

Hepenienusie mpo0ieMsl
ACTPOHOMHH

KoHnTpomnpHas padorta «DI1eMeHTHI
ACTPOHOMHH U acTPOPUIUKI»

62

Ob6o6maromuit ypok. Ponp pusuku
¥ aCTPOHOMHUU B IKOHOMUYECKOM,
TEXHOJIOTHYSCKOM, COIMAIbHOM B
ITHYECKOH cepax NesTeTbHOCTH
YeroBeKa

63

O6o06matomuii ypok. Pons u mecto
(U3HUKN U aCTPOHOMHH B
COBPEMEHHOM HAYYHOU KapTHHE
MHpa

64

O6o06matomuii ypok. Posb
¢buznueckoil Teopuu B
(bopMUPOBAHUHU MIPEJICTABICHUN O
buznyecKkoil kapTuHe MUpa

65

Ob6o6maromuit ypok. Mecto
bu3ruecKoit KapTUHBI MHUPA B
001IeM psiy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJCTABICHUIN O IPUPOJIE

66

PesepBHBIi ypok. MarHuTHOE 1osie.
DIEKTPOMAarHuTHAs NHIYKIHS




PesepBHblii ypok. Ontrka. OCHOBBI

67 CHenualbHON Teopun 1
OTHOCUTEIIHOCTH
Pesepnniii ypok. KBantoBas ¢usuka.
68 DJIEeMEHTHI aCTPOHOMUH U 1 bubmorexa HOK
P https://m.edsoo.ru/ff0d1784
acTpou3uku

OBILIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 08 4 !







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC

Kon
MpPOBEPAEMOro
pe3yJjbTara

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

JleMoHCTpUpOBaT, Ha NpUMEpax pojib U MecTo (GU3HKU B
10.1 (bopMUPOBAaHUN COBPEMEHHON HayYHOW KapTHHBI MUpPA, B Pa3BUTHH

COBPEMEHHOM TEXHUKH U TEXHOJIOTUI, B IPAKTUYECKOU AEATEIBHOCTH

monen

Y4UTHIBaTh IPAaHUIIBI IPUMEHEHUS N3YUEHHBIX (PH3UUECKUX MOJICICH:
MaTepHaibHas TOYKa, WHEpIHUAIbHAS CUCTeMa OTCuéTa, abCOIOTHO
10.2 TBEPAOE TEJI0, UIICAIBHBIN I'a3; MOJEIIN CTPOCHHUS T'a30B, )KUJKOCTEN U
TBEPABIX TEJ, TOYCHHBIN BJIEKTPUUECKUN 3apsii — IpH pelIeHUU

duznyecKux 3a1a4y

PacnioznaBath ¢u3nueckue siBaeHus (IpoLecchl) U OObSICHATh UX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJEKYJISIPHO-KUHETHYECKOU TEOpUH
CTPOCHMSI BELIeCTBA M JJIEKTPOJAMHAMHUKU: DPABHOMEpPHOE H
PaBHOYCKOPEHHOE MPSMOJIMHENHHOE IBUKEHUE, CBOOOIHOE Ma/leHue
TeJ, IBWKEHUE IO OKPYXHOCTH, WHEpLUs, B3aUMOJEHCTBHUE TEI,
103 nupdy3usi, OpOYHOBCKOE [BH)KEHHME, CTPOEHUE JKHUIKOCTEH U
' TBEPABIX TeJl, U3MEHEHHe O00bEéMa TeJl TpU HarpeBaHUU
(oxJIaX/IeHUH), TEIUIOBOE paBHOBECHE, MCIApeHue, KOHJIEHCallus,

IJIaBJI€HUE, KpUCTAIM3alMs, KWUIIEHHE, BIAXKHOCTh BO3]yXa,

MOBBIIICHUE JABJICHMUS ra3a MIpPU €ro HarpeBaHWU B 3aKPHITOM

cocyle, CBfA3b MEXIy IlapaMeTpaMu COCTOSIHHA rasza B

H3oIponeccax; 3JICKTprusanusd T, B3aUMOJICHICTBUE 3apAaa0B

OnuceiBaTh MEXaHWYECKOE [BM)KEHUE, HCHOIb3ysd (U3NYECKUe
BEJIMYUHBI: KOOPIUHATA, ITYTh, IEPEMEILIEHUE, CKOPOCTh, YCKOPEHHE,
Macca Tena, CHJla, WMIYJIbC Telna, KUHETUYEeCKas JHEprus,
104 NOTEHIMAJbHAs JHEPrus, MeXaHudeckas paboTa, MeXxaHHuYecKas
' MOIITHOCTh; TNPH ONMCAHUHM MPABHIBHO TPAKTOBATh (U3NUECKUN
CMBICTT HCIOJB3YEMBIX BEIMYMH, UX OOO3HAYEHUS W EAUHMIIBI,

HaXOJUTh (POPMYJIbI, CBSI3bIBAIOIINE JAHHYIO (U3NYECKYIO BEIUUUHY

C ApYT'vMHU BCINYUHAMU




10.5

OnuceiBaTh M3y4YCHHBIC TEIUIOBBIC CBOWCTBA TEI W TEIUIOBHIC
SIBIICHUS, HUCHOJB3ys (U3MUCCKUE BEJIUYMHBI: JaBJICHUE Tras3a,
TEeMIepaTypa, CpeAHsss KHHETHYeCKas JHEPrus XaOoTHYECKOTO
JBYDKEHHUSI MOJICKYJI, CpEIHEKBaJpaTHYHas CKOPOCTh MOJIEKYII,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHss OSHeprus, paborta rasa,
KOA((PUIMEHT TOJIE3HOTO ACHCTBUSL TEIJIOBOTO JIBUTATENs; MPHU
ONMHCAaHWKM  TPAaBWIBHO  TPAaKTOBaTh  (DU3MYECCKHIA  CMBICI
UCIIOJIb3YEMbIX BEJIMYUH, UX O003HAYEHHUS M CIAMHHUIIBI, HAXOIUTh
GbopMyJibl, CBSA3BIBAIONIUME JAHHYIO (QU3UYCCKYI0 BEIHYHUHY C

JIpYyTAMH BEIUYUHAM

10.6

10.7

OnucelBaTh M3yYEHHBIE D3JIEKTPUYECKHE CBOWMCTBA BEIIECTBA MU
DIIEKTPUUYECKUE SIBICHHUS (IIPOIECCHI), HCIONB3YS (U3NIECKUE
BEJIMYMHBL:  DJIEKTPUYECKMM  3apsj,  DJIEKTPUUYECKOE  IIOJIE,
HANpspKEHHOCTh IOJIA, MOTEHLMANl, Pa3HOCTh IOTCHLMAIOB; IIPU
ONMCAHUM  MPABUIBHO  TPAKTOBaTh  (PU3MYECKUM  CMBICT
UCMOJIb3YEMbIX BEJIMYMH, UX OOO3HAYEHMS U €IAMHUIIbI; YKa3bIBaTh
(bopMyIIbl, CBSA3BIBAIOLINE JAHHYIO (U3NYECKYIO BETUUUHY C JPYTUMU

BCJIIMYNHaAMU

aHaAJU3UPOBaTh (PU3UUYECKUE TPOLECChl U SBJICHUSA, HCIIOJIb3YS
(¢u3nyecKue 3aKOHbl U MPUHIUIBL 3aKOH BCEMHUPHOTO TIAroTeHus, I,
IT n III 3axonb! HpI0TOHA, 3aKOH COXPAHEHNSI MEXaHUYECKOM JHEPI UM,
3aKOH COXPaHEHHUs UMITYJIbCA, IPUHLIMII CYIIEPIIO3ULIMHA CUIL, IIPUHLIAIL
paBHOIIpaBUsA HMHEPLUMAIBHBIX CUCTEM OTCYETA; MOJIEKYJISIPHO-
KMHETUYECKYI0 TEOPHIO CTPOCHUS BEILIECTBA, TA30BbIE 3aKOHBI, CBSI3b
CpEeIHEW KMHETHMYECKOW SHEpPruH TEIUIOBOTO JABMKEHHUS MOJIEKYJ C
abCOJIIOTHOW TeMIlepaTypoid, epBbIi 3aKOH TEPMOJANHAMUKH; 3aKOH
COXpaHEHMs DIIEKTPUYECKOro 3apsjaa, 3akoH Kyrona; mpu 3tom
pasInyaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA, €T0 MaTeMaTHUECKOe

BBIpaXEHHE U YCIOBUS (TPaHUIIbI, 00JIACTH) TPUMEHUMOCTH

10.8

10.9

OOBSCHATH OCHOBHBIC TPHUHIUIBI JACHCTBUS MallWH, TPUOOPOB M
TEXHUUYECKUX YCTPOWCTB; pazIu4aTh YCIOBUS HUX O€30MMacHOTO

HCIIOJIb30BaHUS B IIOBCEAHEBHOM KHU3HU

BBINONHATE SKCIEPUMEHTHI 110 UCCIEIOBAHNIO (PU3HUECKUX SIBICHUN
U TIPOLIECCOB C UCIOJB30BAHUEM IPSIMBIX U KOCBEHHBIX M3MEPEHUH;
pu 3ToM GOopMyIUPOBATH NMPoOJeMy (3a7auy) U TUIIOTe3y y4eOHOTro
OKCIIEPUMEHTa,  COOMpaTh  yCTAHOBKY W3  IIPEIUIOKEHHOTO

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




10.10

OcymiecTBiIATh TpsSAMble W KOCBEHHBIE H3MEpeHHs (PU3MUECKUX
BEJIMYMH; TIPU 3TOM BBIOMpATh ONTHMAJbHBIN CIOCO0 M3MEpEeHUus u

HCIIOJBb30BaTh U3BCCTHBIC MECTOAbI OLICHKHU l'IOl"pCH.IHOCTCfI I/I3MepCHI/Iﬁ

10.11

HccnenoBaTh 3aBUCUMOCTH MEXAY (U3MUECKUMU BEIHMYMHAMHU C
WCIIOJIb30BAaHUEM MPSAMBIX H3MEPECHHIA, IIPH 3TOM KOHCTPYHPOBATh
YCTaHOBKY, (DHKCHpPOBaTh PE3yJbTaThl IMOJYYCHHOH 3aBHCHMOCTH
(GU3HYECKUX BETUYHH B BUIC TAOIUI] U TPadUKOB, IE1aTh BEIBOIBI 1O

pe3yJsibTaTaM MCCIe10BaHUs

10.12

10.13

10.14

CobOmtonate mpaBuiaa 0e€30mMacHOrO0 TpyAa TMpH  NPOBEICHHU
UCCIICIOBaHUH B paMKax y4eOHOro JKCIIEPUMEHTa, Yy4eOHO-
UCCIIE/IOBATEIbCKOM M IPOSKTHOM JESTEIFHOCTH C MCIOJIb30BaHHEM

M3MEPUTENBHBIX YCTPOUCTB U JJAOOPAaTOPHOTO 000PYAOBAHUS

Pemarp pacu€THble 3a1a4u ¢ IBHO 33JaHHON (PU3NYECKOM MOJIENbIO,
UCTIONB3YS (PM3MUECKHUE 3aKOHBI W MPHHIIMITEI; HA OCHOBE aHAIIM3a
YCIIOBUSL 3aJa4dl  BBIOMPATh (PU3UYECKYI0O MOJIEIb, BBIICIATH
buznyeckue BeIMUMHbI U GOPMYIIbl, HEOOXOIUMBIE 7S €€ peuieHus,
MPOBOAWTH pacuéThl M OLEHUBATh PEaJbHOCTh MOJIYYEHHOTO

3HA4YEHUs1 (PU3UIECKON BETHMUNHBI
Pemate  KayecTBEHHBIE  3aJauu:  BBICTPAWBaThb  JIOTHYECKH
HEIIPOTUBOPEUYUBYIO LIETIOYKY PACCYKIECHUIN C OIIOPON HA U3YUYECHHBIE

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

10.15

Hcnonp3oBaTh MNpu pelIeHWH Y4YeOHBIX 3aJad COBPEMEHHBIE
MH(POPMALIMOHHBIE TEXHOJOIMU JUIsl TOUCKA, CTPYKTYpPHPOBAHUS,
UMHTEpIpeTallii U IMpeJCTaBIeHUs] yUeOHOH M Hay4YHO-TIOMYJISIpHON
nH(pOpMaLKH, MTOJYYEHHON U3 pa3IuYHbIX UCTOYHUKOB; KPUTUUECKH

aHAJIM3UPOBATh N0JIy4aeMy0 HH(POPMaIUIO

10.16

10.17

[TpuBOIUTE MpUMEPHI BKJIaJa POCCUNCKUX M 3apYOECKHBIX YUEHBIX-
(GU3HUKOB B pa3BUTHE HAyKH, OOBSICHEHUE MPOILIECCOB OKPYKAIOIIETO

MHpa, B Pa3BUTUC TCXHUKU U TEXHOJIOTUI

Mcnonb30BaTh TeOpEeTHUECKUE 3HAHUS MO (DU3MKE B MOBCEIHEBHOU
KHU3HM JuIg  oOecriedeHHs O€30MacHOCTM TpuU  OOpalleHuu ¢
npubopaMd M TEXHUYECKHMMM YCTPONCTBAMH, MJIs COXpaHEHHS
310pOBbsl M COOJIOIEHUSI HOPM SKOJIOTMYECKOTO IOBEJIEHHS B

OKpYKarollen cpene

10.18

PaGoTaTh B rpyInie ¢ BHIITOJIHEHUEM Pa3IUYHBIX COLUATIbHBIX POJIei,
IUTAHUPOBaTh  paboTy TPYNIbl, pAUOHATIBHO paclpeaesiTh

0053aHHOCTU U IUIaHUPOBATL JACATCIIBHOCTH B HECTAHAAPTHBIX




11 KIIACC

CUTyalludgX, aICKBATHO OLICHUBATL BKJIAJ KaXAO0r'o M3 YYAaCTHHUKOB

IPYIIBL B PELICHHE pacCCMAaTPUBAEMON MTPOOIIEMBI

Kon
MpOBEPAEMOro
pe3yJbTara

11.1

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOM
06pa3OBaTeJIBHOﬁ NmporpaMmsl CpeaHEro 0611161"0 06pa30BaHI/Iﬂ

JleMoHCTpHpOBaTh Ha TMpuUMEpax poJib M MeCTO (U3UKH B
(GhOpMHUPOBAHUK COBPEMEHHOM HAYYHOW KapTHUHBI MUpPA, B Pa3BUTHH
COBPEMEHHOM TEXHUKHU U TEXHOJIOTUI, B IPAKTUYECKOU AEATEIbHOCTH

JIOJIEH, LIEJIOCTHOCTD U €IMHCTBO (PU3NYECKON KApTUHBI MUpa

11.2

11.3

Y4UTHIBATh IPaHUIIBI IPUMEHEHUS N3Y4EHHBIX (PH3MUECKUX MOJICICH:
TOYEYHBIN 2JIEKTPUYECKUN 3apsij, siiepHast MOJIEb aTOMa, HyKJIOHHAs!

MOJECJIb aTOMHOI'O A[pa IIpu pCIICHUN (I)I/I?»I/I‘ICCKI/IX 3aJa4

PacrioznaBath ¢u3nveckue siBjacHUS (MPOIECChl) U OOBSACHATHh UX HA
OCHOBE 3aKOHOB JJICKTPOJUHAMUKH W  KBaHTOBOW  (DU3UKU:
DIIEKTPUYECKasi MPOBOAMMOCTD, TEIIOBOE, CBETOBOE, XHMHYECKOE,
MarHUTHOE  JIEHCTBHA  TOKa,  B3aMMOJACHCTBHE  MarHUTOB,
DIIEKTPOMArHUTHAsT WHAYKIUS, JEHCTBUE MAarHUTHOTO TOJS Ha
MPOBOAHUK C TOKOM M JIBIKYIIUHCS 3apsif, SJIEKTPOMArHUTHHIE
KojeOaHusi W BOJIHBI, NPSMOJIMHEHHOE pacHpoCTpaHEHUE CBeETa,
OTpakeHHe, INpeJoMJIeHUe, UHTeppepeHuus, audpakuus U
HOJISIpU3alUs CBETa, JUCIEepPCHs CBeTa, (POTOINEKTpruIecKuil 3 dext
(poroaddexT), cBeTOBOE AaBleHHWE, BO3ZHUKHOBEHUE JMHEHYATOTO
CIeKTpa aToMa BOJOPOJA, C€CTECTBEHHas M HMCKYCCTBEHHas

PaarOaKTUBHOCTD

114

OnuceiBaTh W3YYCHHBIC CBOKMCTBa BemIeCTBA (DJICKTPUUYECKUE,
MarHUTHBIE, ONITUYECKUE, DNIEKTPUIECKYIO IPOBOIUMOCTD PA3IUYHBIX
Cpel) © DSIEKTPOMAarHUTHBIE SBJICHHS (MIPOLIECCHI), HCIOIB3Ys
¢usznyeckne BENUYMHBI: OJEKTPUUECKUH 3apsj, cuila TOKa,
DIIEKTPUUYECKOE  HANPSOIKCHHE, DJIEKTPUYECKOE CONPOTHBIICHHE,
pasHocTh moreHmanos, J/1C, paboTta Toka, HHIYKIUS MAarHUTHOTO
nons, cuna Awmmepa, cuia JlopeHma, WHAYKTUBHOCTh KaTYIIKH,
SHEPTHUA DJICKTPUICCKOIr0 U MAarHUTHOI'O HOJ'I@IZ, nepuoa U 4actora
KoJieOaHuil B KOJIeOaTeIbHOM KOHTYpE, 3apsijl U CHJIa TOKa B IIPOIIecce

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




11.5

pPAcCTOSIHUE W ONTUYECKas CUja JIMH3BL, IIPU ONUCAHUU IIPABUIILHO
TPAaKTOBaTh (PU3MYECKUI CMBICI HCIOJb3YyEeMBIX BEJIWYHMH, UX
0003HaueHWs] M EAMHUIIBl; YKa3blBaThb (OPMYIIbI, CBA3BIBAIOIINE

JaHHYI0 (PU3NYECKYIO0 BETUUYUHY C JPYTMMH BETUUHMHAMU

OnuceiBaTh  WM3yYEHHBIE KBAaHTOBBIC SBIEHUS M IIPOLECCHI,
UCIOJb3Ysl (PU3MUECKHE BEIUYMHBI: CKOPOCTh JIEKTPOMArHUTHBIX
BOJIH, JJTUHA BOJHBI M YacTOTa CBETAa, SHEPTUS U MMITYJIbC (HOTOHA,
NEepHOJI II0JIypaciiajga, 3HEPIUs CBSA3H aTOMHBIX S7€p; IPU ONIMCAaHUU
IOPAaBWJIBHO TPAaKTOBaTh (PU3UYECKHH CMBICI  HCIOJIb3YEMbIX
BEJIMYMH, MX OO0O3HAuY€HUs M EIUHMIIBI; YyKa3blBaThb (DOPMYIIbI,
CBS3BIBAIOIINE JAHHYI (PU3MYECKYI0 BEIMYMHY C JAPYTUMHU

BEIWYHUHaAMU, BBIYHUCIATHh 3HAYCHUC (1)I/I3I/I‘16CKOI>'I BCINYUHBI

11.6

11.7

11.8

AHanu3upoBath (pU3MYECKHE TPOLECCHl M SBJICHUS, HCIOJB3Ys
¢u3nyeckue 3aKOHbl M NPUHUMOBL  3akoH OMa, 3aKOHBI
[OCJIEIOBATEIBHOTO M MapajuleIbHOI0 COEAMHEHUS IPOBOJHHUKOB,
3akoH Jlxoyis — JIeHna, 3aKOH 3JI€KTPOMArHUTHOM MHIYKIUH, 3aKOH
HPSIMOJIMHEHHOTO pacpOCTPaHEHUsI CBETA, 3aKOHBI OTPAXKEHU CBETA,
3aKOHBI  IIPEJIOMJIEHUS CBETa, YypaBHEHME OWHIITEWHa U
dorosdexra, 3aKOH COXpPAHEHUS HHEPrHUM, 3aKOH COXPAHEHHS
UMIyJIbCa, 3aKOH COXPAHEHUs DHIIEKTPUYECKOro 3apsia, 3aKOH
COXpPaHEHUs MaccoBOrO 4uciaa, MHocTyidarsl bopa, 3akoH
pPaAMOAaKTUBHOIO pacnajga; MpH JTOM pa3IMy¥aTh CIOBECHYIO
(bOopMyITUPOBKY 3aKOHA, €r0 MaTEMAaTUYECKOE BBIPAXKEHHUE U YCIIOBUS

(rpanuLbl, 06J1aCTH) TPUMEHUMOCTH

Onpenensats HanmpaBJ€HUE BEKTOpa WHIAYKUIUHW MAarHUTHOTO MOJIS
MIPOBOJIHUKA C TOKOM, CUJIBI AMriepa u cuibl JlopeHiia
CTpouTh ¥ ONHUCHIBATH M300pa)KE€HHE, CO3JaBAEMOE IUIOCKUM

3€pKajoM, TOHKOW JINH301

11.9

11.10

BBINOTHATE SKCIIEPUMEHTHI TI0 UCCIEI0BAaHUIO (PU3NUECKUX SBJICHUIN
U TIPOILIECCOB C MCIOJIb30BAHUEM IMPSMBIX U KOCBEHHBIX W3MEpPEHUM;
pu 3ToM (GOpMYIHPOBATE POOIEMY (3a/1a4y) U TUIOTE3Y YUeOHOTO
HKCIEpUMEHTa,  coOMpaTh  YCTAaHOBKY U3  MPEUIOKEHHOIO
000py0BaHusl, IPOBOAUTD OMBIT U POPMYIUPOBATH BHIBOIBI

OcymiecTBIsITh NpsIMbIE U KOCBEHHbIE H3MEpeHUs (HU3MUECKUX
BEJIMYMH; MPU 3TOM BBIOMpATh ONTHUMAJBHBIM COCOO M3MEpeHUs U

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

11.11

UccnenoBath 3aBUCUMOCTH (DH3NYECKUX BEJTMYHH C UCIIOIH30BAHUEM

OpSIMBIX M3MEPEHUN; NPU OSTOM KOHCTPYHMPOBaTb YCTaHOBKY,




(buKCUpoBaTh pe3yNbTaThl MOJYYCHHOM 3aBUCHMOCTH (DU3MYECKHUX
BEJIMYMH B BUJIE TaOIMI U rpa)UKOB, IeNaTh BBIBOBI IO pe3yabTaTaM

Hucciaca0oBaHusA

11.12

11.13

CobOmoaTte mpaBuia 0O€30MACHOTO TpyAa TMpPH TPOBEACHHUH
UCCICOBaHUI B paMKax y4eOHOro OSKCIEpUMEHTa, Yy4eOHO-
UCCIIEIOBATENILCKOW U MPOSKTHOM ACATEILHOCTH C UCIIOIB30BAHUEM

U3MEPUTENIbHBIX YCTPOICTB U J1abopaTOpHOTO 000pYHOBaHUS

Pemate pacu€rHble 3a1a4M ¢ SBHO 33JJaHHON (U3NUECKOI MOJIEIBIO,
HCIIOJIb3YA (1)I/I3I/I‘-IGCKI/IC 3aKOHBI W IPHUHOMWIIBI; HA OCHOBC aHAJIM3a
yCIOBMS 3aJaud  BbIOMpaTh (U3UYECKYI0 MOJEINb, BBLIENATH
¢du3nyeckre BeIMYUHbI U (POPMYJIIbl, HEOOXOANUMBIE ISl €€ pelIeHus,
IMPpOBOANTD paCLIéTI)I N OLOCHUBATH PCAIbHOCTHL IIOJIYUCHHOI'O

3HAYCHUS (PUINICCKON BETUIHHBI

11.14

Pemlate  kauecTBEHHbIE  3aJa4d:  BBICTPAauMBATh  JIOTUYECKHU
HEMPOTUBOPEUUBYIO LIETIOUKY PACCYKJICHUM C ONTIOPOM HA U3yUYECHHbBIE

3daKOHBbI, 3dKOHOMCPHOCTHU U (1)I/I3I/I‘IeCKI/IC SBJICHUA

11.15

Vcnonb3oBaTe MpU pelIeHUMM Y4eOHBIX 3a/7ad COBPEMEHHbBIE
MH(POPMALIMOHHBIE TEXHOJOIMU JUIsl TMOUCKA, CTPYKTYpPUPOBAHUS,
MHTEPIIpETallMi U IPEICTaBICHUsS y4eOHOW M Hay4YHO-IOMYJISIPHON
nH(pOpMaLnK, [TOJIyYEHHON U3 pa3Iu4HbIX UICTOYHUKOB; KPUTUUECKU

AHAJIU3UPOBATH MOJIYYACMYIO I/IH(l)OpMaI_II/IIO

11.16

11.17

11.18

11.19

OOBSACHATH MPUHLMIIBI ACHCTBUS MallluH, TPUOOPOB U TEXHUUYECKUX
YCTPOMCTB; pa3ianyaTh YCIOBHsS MX O€30MacHOrO HCHOJIb30BAHUS B

OBCEIHEBHON KU3HU

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

MHpa, B Pa3BUTHUEC TCXHUKU U TEXHOIOTHI

Hcnonp30BaTh TeOpeTUYECKHUE 3HAHUS MO (U3MKE B MOBCEIHEBHOMN
KU3HU i o0ecriedeHus: Oe30MacHOCTH TIpH  OOpalieHUuH C
npubopaMM W TEXHUYECKUMH YCTpOMCTBaMH, IJsI COXpaHEHUs
30pOBbsI M COOJIOIEHUSI HOPM SKOJIOTMYECKOTO IOBEJICHHUS B
OKpY’KarolIleu cpeze

PabGotaTh B rpymme ¢ BBIIOJHEHUEM PA3IMYHBIX COLUAIBHBIX POJIEH,
IUIAaHUPOBaTh ~ pabOTy  TIPYMNbl, PalUMOHAIBHO  PACHPENEINATh
O0SI3aHHOCTH W IUIAHUPOBATH JICATETHHOCTh B  HECTaHIAPTHBIX
CUTYyallUsiX, aJIeKBaTHO OIIGHWBATh BKJAJ KaXJOTO W3 YYaCTHUKOB

IPYIIBI B PELIEHNE pacCMaTpuBaeMOi MpoOIeMbl




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

pasaejaa 3JIEMECHTA

Kon Kox npoBepsiemoro

IIpoBepsiemMble 3J1eMeHTBHI COIeP:KAHUS

OU3NKA 1 METOJbI HAYYHOI'O ITIO3HAHN A

1.1

1.2

®uzuka — Hayka o npupojae. Hayunbie
METO/bI IO3HAHUS OKpYKaromiero mupa. Posib
JKCIIEpUMEHTa W TEOpUH B  Ipollecce

MIO3HAHUS TIPUPOJIBI. DKCIIEPUMEHT B (pr3uke

MogenupoBanue (U3HYECKUX SBICHUH W
IIPOLIECCOB. Hayunsie TUIIOTE3BI.
®usnyeckue 3aKOHbl U TeOpHuH. [ 'paHUIbI
OPUMEHUMOCTH  (U3UYECKUX  3aKOHOB.
[IpuHnun coorBerctBua. Pome m  mecto
¢u3ukn B (QOPMHUPOBAHUU COBPEMEHHOM
HAay4YHOM KApPTHUHBI MHUDPA, B IPAKTHYECKOU

NESITELHOCTH JTIOAEH

MEXAHHKA

2.1.1

2.1.2
2.1

##HPartt#KUIHEMATHUKA

Mexanunuaeckoe IBYKEHHUE.
OTHOCHUTEIBLHOCTD MEXaHUYECKOTO

nBuxeHust. Cucrema orcuéra. TpaekTopus

[lepemenienue, cKOpocTh (CpeHssE CKOPOCTh,
MTHOBEHHass CKOpPOCTb) U  YCKOpEHHE
MaTepUaibHOM TOYKH, UX IPOCKUUU HA OCH
CUCTEMBI KOOPJAMHAT. Crnoxenue

MIEpEMEICHUH U CIIOKEHUE CKOPOCTEN

PaBrOMepHOE u PaBHOYCKOPEHHOE
MIPSIMOJIMHENHOE JIBIKECHUE. I'padpuxu
3aBUCHMOCTH KOOPJIMHAT, CKOPOCTH,
YCKOPEHHUH, IIyTH U IIepeMelleHus

MaTepPIaJIBHOfI TOYKH OT BPEMCHHA




514 CBoOoaHoe majienue. Y CKopeHue
o CBOOOIHOTO MaJICHUS

KpusonnueliHoe nBukeHue. PaBHOMepHOE
JNBUKEHHE  MaTepUaJbHOM  TOYKH IO
2.1.5 OKPY>KHOCTH. YTJIOBasi CKOPOCTb, JIMHEHHAs
CKOpPOCTb. [Tepuon u 4acToTa.

LlenTpOoCTpeMHUTEIIFHOE YCKOPEHHE

TexHudyeckue  yCTpOMCTBA:  CHMAOMETP,
2.1.6 JBUKCHHE CHApsIOB, LICTIHBIE M PEMEHHBIC

nepenadn

[IpakTueckue paboTHL. Wsmepenue
MTHOBEHHOHl  ckopoctH.  MccnepoBaHue
COOTHOIIICHHU A MCKOY nyTiaMHU,
IPOMIEHHBIMU TEJIOM 3a IOCJIEJ0BATENIbHbIC
517 paBHBIE  MPOMEXYTKH  BpPEMEHH  IIpU
o PaBHOYCKOPEHHOM JBI)KEHHHM C HayaJbHOM
CKOpPOCTBIO, paBHOW Hymwo. H3ydenue
JBIDKEHUS IIAapUKa B BSA3KOW JKHUIKOCTH.

W3ydyenune nBukeHUs Tena, OPOLIEHHOIO

TOPU30HTAJIbHO

H#Part# IMTHAMUKA

[lpunnun ~ otHocurenbHocTH  [amumies.
221 IlepBeii 3axkoH HeroTona. MuepuuanbHbie

CHUCTEMBI OTCUETA

) Macca Tena. Cuna. Ilpunuun cyneprno3uuuu
o cHIl

2 Bropoii 3akon HeroTOHa 111 MaTepUalbHON

523 TOYKM B HMHEPUHAIBHOM CHUCTEME OTCYETA
(UCO). Tperuit 3akoH HproToHa mns

MaTCpHraIbHBIX TOUCK

3akoH  BcemupHoro Tarotenus. Cuna
224 TsbkecTd. IlepBasg KkocMuYecKas CKOpPOCTb.

Bec Tena

225 Cuna ynpyroctu. 3akoH ['yka




2.3

22.6

227

Cuna tpenusa. Cyxoe Tpenue. Cuna TpeHUs
CKOJIbKCHUA )41 cujia TPCHUA IIOKOAI.
Koaddunuent tpenus. Cuma conpoTuBiieHus

IIpH ABMIKCHUU TEJIa B ) KUAKOCTH HUJIM I'a3C

[loctynarenbHoe U BpaliaTeiabHOE ABHXKEHNE

a0COJIIOTHO TBEPOTO TeJa

228

MOMEHT CuJIbl OTHOCUTEIBHO OCH BpPAIICHHUS.
[liteuo cunel. YciioBust paBHOBECUS TBEPAOTO
tena B 1CO

229

2.2.10

Texundeckne YCTpOﬁCTBaZ INOAIIMITHUKH,

ABWIKCHUC NCKYCCTBCHHBIX CITYTHUKOB

[IpakTuueckue padboTsl. M3yuenue nBmKeHUS
Opycka MO HaKJIOHHON IUIOCKOCTH TOJ
JeHCTBUEM HeCKOoJbkuX cui. MccnenoBanue
3aBUCUMOCTH CHUJI YIIPYTOCTH, BOSHUKAIOIINX
B JepopMUpyeMOil MpyKUHE U PE3MHOBOM
oOpasiie, OT BEIMYUHBI WX JaedopManuu.
UccnenoBanue yCIIOBUU paBHOBECHS

TBépIIOFO TCJ1a, UMCIOIICTO OCh BpalllCHUSA

###Par#H#3AKOHBI COXPAHEHI A B MEXAHUKE

NMnynsc MarepuanbHONM TOYKH, CHCTEMBI

2.3.1 MarepuanbHbIX TO4YeK. HMMmynasc cuiibl U
W3MEHEHHE UMITyJIbCca Tela
) 3akoH coxpaHeHuss umnyiasca B HCO.
o PeakTuBHOE nBMKEHNE
233 Pabora cuibl
234 MomHoCTb CUJIBI
535 Kunernueckass  sHeprus  MaTepHAIBHON
o TOUKH. Teopema 0 KHHETUYECKOW IHEPTUU
[lorenumaneHas sHeprus. [loTeHuuanbHas
0 3.6 SHEPIUs yIpyro nehopMUPOBAHHOMN

NPy KUHBI. IloTenunanbHast SHEpTUsa TCJa

BOJIM3U OBEPXHOCTH 3eMIIU




HOTGHHI/IaJ'IBHBIe N HCIIOTCHLMAJIBHBIC CUJIBI.

CBs3b pa6OTI>I HCIIOTCHIUAJIBHBIX CHJI C

2.3.7 U3MEHEHUEM MEXaHUYECKOH SHEpPruu
CUCTEMBI Tel. 3aKoH COXpaHEHMUSI
MEXaHUYECKON IHEPTrun

2.3.8 VYapyrue u Heynpyrue CTOJIKHOBEHUS

239 TexHU4ecKue yCTpONCTBA: IBH)KECHUE PAKET,

o BOJOMET, KOIEp, IPYKUHHBIN ITUCTOJIET

[Ipaktuueckue paboTel. M3yuenue cBs3u

5310 CKOpOCTEM Tel NpH HEynpyrom yjuape.

HccnenoBanme cBs3um  pabOTBI  CHJIBI  C

H3MEHECHHEM MEeXaHUYeCKOM OHCPI'UHA TCJia

3.1

MOJIEKYJISIPHAS ®U3UKA 1 TEPMOJAMHAMUKA
###Par##H##OCHOBBI MOJIEKYJIIPHO-KUHETUYECKOM TEOPUM

3.1.1

OCHOBHBIE  TIOJIOKEHHUS  MOJIEKYJISIPHO-
KUHETUYECKOW  TEOpHUH. BpoyHnoBckoe
newkenue. Auddysus. Xapakrep ABIKEHHS

n BSHHMOHeﬁCTBHH qaCTul BCIICCTBa

3.1.2

Mopenu cTpoeHHs Ta30B, JKUIKOCTEH U
TBEPABIX TET U OOBACHEHHE CBOWCTB

BEIIIECTBA HA OCHOBE 3THUX MOJeIIei

3.1.3

3.14

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

n3mepenue. [lkana remneparyp Lienscus

3.1.5

Mopnens  upeanpHoro rasza. OcHoOBHOE
ypaBHEHHE MOJIEKYISIPHO-KMHETHYECKOM

TCOpHU UACAIBHOI'O ra3a

AGcomtoTHas TeMIeparypa Kak Mepa cpeHein
KMHETUYECKOU SHEPTUu TEIIOBOTO
JNBWKEHUs vacTull rasza. [llkana temmneparyp

KennBuna

3.1.7

VYpaBuenne Kianelipona — MeHaeneesa.

3akoH /lampToHA




3.1.8

I"a3oBbIe 3aK0HBI. M30mpOo1I€CChI B HACATBHOM
ra3e¢ C MOCTOSSHHBIM 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

COCTOSHUA pa3spCKEHHOI'O ra3a

3.2

OCHOBbI TEPMOJIMHAMUMKNU

3.2.1

322

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

CIocoObBI €€ H3MEHEHNS

KomuyectBo TemnoTs! U pabota. BHyTpeHHSIS

QHCPIuA OAHOATOMHOI'O HACAJIBHOI'O I'a3a

323

324

Buael Temnonepegauu: TEIIONPOBOIHOCTD,
KOHBEKLMS, u3ilydeHue. Tenno€MKocTh Tena.
VYienpHass TEIUIOEMKOCTb BellecTBa. Pacuér

KOJIMYCCTBA TCIJIOTHI IIPU TCILJIOIICPEaauc

ITepBrrit 3aKOH TEPMOIVHAMHUKH.
[Ipumenenue IIEpBOro 3aKOHa
TEPMOJUHAMUKHI K M30MPOIIECCaM.

I'paduueckas uHTEprIpeTans padboThl raza

3.2.5

TeroBble MawmuHbl. IIpuHIMNIBL KECTBHS
TEIUIOBbIX MaluH. [IpeoOpa3zoBanus sHeprun
B TeIIOBBIX MammHax. Koaddumuent
nosiesHoro  aeiicteus  (mamee —  KIIM)

teroBoit MamuHbl. [{ukn Kapuo u ero KI1/]

3.2.6

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

HpO6JI€MLI TCIITIOOHCPICTUKHA

3.2.7

Texnuueckue YCTpOMCTBA: JBUTaTElb
BHYTPEHHETO Cropanus, ObITOBOM

XOJIOAUJIBHHUK, KOHAUITUOHCD
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4.1

3.2.8

[IpakTrueckue paboTEHL. N3mepenne

YAENBHON TEMIIOEMKOCTH

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

INEPEXO/IbI

3.3.1

332

ITapooOpazoBanue u KOHJICHCALHS.
Hcnapenne u kuneHue. YaenpHas TeIIOTa
apooOpa3oBaHusl. 3aBUCHMOCTH

TCMIICPATYPhbI KUIICHUA OT AAaBJICHUSA

AOCOII0THAsE U OTHOCHUTEIbHAS BIIAXKHOCTH

BO3Ayxa. HachllieHHbIH nap

333

Teépmoe Temo.  Kpucramimueckue U
amop¢Hble Tema. AHU3OTPONHS CBOWCTB
KPUCTAJLJIOB. Kunkue KpUCTAJIBI.

COBpeMeHHHC MaTCpHrabl

334

335

3.3.6

IInaBnenue u KpucCTaJllIn3anus. Y nennHas

TerutoTa tiasieHus. Cyomumanus
YpaBHEHHE TEIIIOBOTO OamaHca
TexHudeckue yCTpOMCTBA: TUIPOMETP U
NICUXPOMETP,  KaJIOPUMETP,  TEXHOJOTHH
MOJTyYSHHSI COBPEMEHHBIX MAaTepHAIIOB, B TOM

YHUCJIC HAHOMATCPHUAJIIOB, U HAHOTCXHOJIOTHU

3.3.7

[IpaxkTrueckue paboTHI. H3mepenne

BJIA)KHOCTH BO3JyXa

OJIEKTPOAMMHAMUKA
##HPar#i## OJIEKTPOCTATUKA

4.1.1

Onextpuzauust Ten. OJEKTPUYECKUH 3apsi.
JIBa Bu/1a 371€KTPUUYECKUX 3apsiIOB
[IpoBoaHMKHY, JUDJICKTPUKU u

MOJIYIIPOBOAHUKHU

4.1.3

3akoH COXPAHCHUSA JICKTPUICCKOT'O 3apdaa

4.14

Bsaumonerictsue 3apsinoB. 3akoH Kynona

4.1.5

Onektpuueckoe  nose.  HampsoxéHHOCTh

QJICKTPHUICCKOIO T10JIA. HpI/IHI_[I/IH




4.2

4.1.6

cyneprno3unuu. JIMHUKM  HaNpSKEHHOCTH
ANEKTPUYECKOTO TTOJISI
Pabota cun 3JIEKTPOCTATUYECKOTO  MOJIS.

ITorennuan. PasHOCTH MOTEHIINAIOB

4.1.7

[IpoBOAHUKYK U TUAIIEKTPUKU B TOCTOSITHHOM
JJIeKTpUYeCKOM  moje. Juanexrpuueckas

IIPOHUIACMOCThb

4.1.8

DIIEKTPOEMKOCTb. Kongencarop.
OneKTPOEMKOCTh IUIOCKOTO KOHJEHCATOpA.

9Hepr1/1;1 3apsKECHHOI'O KOHACHCATOopa

4.1.9

TexHuyeckue YCTpOMCTBA:  3IEKTPOCKOIL,
JNEKTPOMETP, AJIEKTpOCTaTUYECKas 3alluTa,
3a3eMIJICHHE AIIEKTPONPUOOPOB,

KOHJICHCATOP, KCEPOKC, CTPYHHBINA IPUHTEP

4.1.10

IIpakTrueckue paboTHI. H3mepenue

ANEKTPOEMKOCTH KOH/ICHCATOPA

##H#HPar###I1IOCTOSIHHBIA DJIEKTPUYECKHWM TOK. TOKH B

PA3JIMYHBIX CPEJAX

YcnoBus CYHICCTBOBAHUA IIOCTOAHHOI'O

4.2.1 3JIEKTPUYECKOTO0 TOKa. VCTOYHMKM TOKa.
Cuna Toka. [TocTosHHBIN TOK
4.2.2 Hanpspokenne. 3akon Oma 1715 yyacTka LenH
423 DIEKTPUYECKOE COMPOTUBJIEHUE. Y IETBbHOE
o COTIPOTHBIICHUE BEIIECTBA
494 [TocnenosarensHoOE, napajuleIbHOE,
o CMEIIIaHHOE COeAMHEHNE TPOBOHUKOB
Pabota snextpudeckoro Toka. 3akoH [xoyss
4.2.5
— Jlenua
4.2.6 MOMIHOCTB 2JIEKTPUYECKOTO TOKA
anekTpoaBmkymas cuna (gamee — DJIC) u
427 BHYTPEHHEE  CONpPOTUBJICHHE HCTOYHUKA

ToKka. 3akoH Oma amsi TOTHOM (3aMKHYTOM)

aneKTpudeckoi renu. KopoTkoe 3ambikaHue




4.2.8

4.2.9

DONeKTpoHHAs  MPOBOAMMOCTh  TBEPIBIX
METaJUIOB. 3aBHCHUMOCTb  CONPOTUBIICHUS
METaJIJIOB oT TEMIEPaTypHI.

CBepXIpoBOIUMOCTh

OnexTpuueckuil ToKk B Bakyyme. CBoiicTBa

OJICKTPOHHBIX ITYYKOB

4.2.10

4.2.11

4.2.12

4.2.13

4.2.14

[TonynpoBoAHUKH. CobOcTBeHHas u
MpuMecHas MIPOBOIUMOCTD
noJynpoBOJHUKOB. CBOMCTBa p-n mepexoja.

[TomympoBOTHUKOBBIE PUOOPEI

DONEeKTpUYEeCKUd TOK B  DJIEKTPOJUTAX.
DNEKTPOIUTHYECKAS JUCCOLUALUs.

DIeKTpoIn3

DIIEKTPUUYECKUI TOK B raszax.
CaMOCTOATEIBPHBIE W HECAMOCTOATEIbHBIN
paspsia. PazinuyHbie TUIIBI CAMOCTOSATEIBHOTO

paspsaa. Monaus. [1nasma

TexHudyeckue  yCTpOMCTBA:  aMIlepMeTp,
BOJIbTMETP, PpEOCTaT, HWCTOYHUKU TOKaQ,
JJIEKTPOHATPEBATEIIbHBIC puoopHI,
JJIEKTPOOCBETUTEIIBHBIE npudopBHl,
TEPMOMETP  CONPOTHUBJICHUS, BAKYyMHBIN
JMOJ, TEPMUCTOPBl U (OTOPE3UCTOPHI,
MOJIYIIPOBOIHUKOBBIH 1MOJ, TaJlbBaHUKA

[IpakTnueckue paboThlI. N3yuenne
CMEIIAHHOTO COEANHEHMSI PE3UCTOPOB.

N3mepenne DJIC ucTOYHMKA TOKa M €ro
BHYTPEHHEro cornpoTtusieHus. Halmronenue

AIIEKTPOITH3a

11 KIIACC

Kon Koanposepsiemoro
pasaena 3JIeMEeHTAa

IIpoBepsiemble 3JIeMEHTBI COIEP:KAHUSA

4

SJIEKTPOAMHAMUKA




4.3

#HH#HParH#MATHUTHOE I10JIE. OJIEKTPOMAI'HUTHAA

4.3.1

WMHAYKLNA
IlocrostHHBIE MarHuTLl. B3aumoaencTBue

IIOCTOAHHBIX MArHuTOB

432

MaruauTtHoe mone. BekTtop MarHuTHOM
uHaykuud.  [lpuHIun — cynepno3uiuu.
Jluaun MarnutHOM WHAYKUMH. KaptunHa
JUHUMA  MarHUTHOM MHAYKIUM  I10JIS

IIOCTOAHHBIX MArHUTOB

433

434

MarauTHOe MoJjie MPOBOJHUKA C TOKOM.
KapTuna nuHuii nosst JJIMHHOTO MPSMOTo
MPOBOJIHMKA M 3aMKHYTOTO KOJIBLEBOIO
MPOBOJIHUKA, KATYIIKH C TOKOM. OTmbIT
Opcrena. BzaumoelicTBre MPOBOJHUKOB

C TOKOM

Cuna Ammnepa, e€ MOIyJb U HallpaBJICHUE

4.3.5

4.3.6
4.3.7

4.3.8

Cuna Jlopenia, eé MOJYJIb "
HarpasjieHue. JIBMKEHuEe 3apsyKEHHON
YaCTHUIIbI B OJJTHOPOTHOM MarHUTHOM IIOJI€.
Pa6ota cunbl Jlopeniia

SIBrieHME NEKTPOMAarHUTHOW UHAYKIIUH
[ToTok BeKTOpa MAarHUTHON MHIYKIIMU
O/C WHTYKITUH. 3akoH

ANEeKTpOMarHuTHOW nuHaykIu Dapaaes

4.3.9

BuxpeBoe anexrpuueckoe mnose. I/C
WHAYKOWHU B MNPOBOJHHUKE, ABMIKYHICMCH
MOCTYIATEIEHO B OJTHOPOJTHOM

MAargamMTHOM IIOJIC

4.3.10

[IpaBuno Jlenna

4.3.11

4.3.12

NHAYKTUBHOCTS. SIBnenue
camouHaykuu. IJ1C caMoOnHIyKIIUA
DOHeprusi MarHUTHOTO TOJIS KaTYIIKH C

TOKOM

4.3.13

aﬂeKTpOMaFHI/ITHOe 10J1€




TexHuueckne YCTpONCTBA: MOCTOSHHBIE

MarHuThl, AIIEKTPOMArHUTBI,
4.3.14 JIEKTPOJIBUTATEIIb, YCKOPUTEIH
ANIEMEHTApHBIX ~ YaCcTHUIl, HHAYKIMOHHAsS
neyb
[IpakTuueckue paboTHI. N3yuenue
MarHUTHOTO TIOJI KaTYIIKH C TOKOM.
4315 HccnenoBanue JelcTBUS MOCTOSHHOIO

MarbsurTa Ha paMKy C TOKOM.
HCCJ’IG,Z[OB&HI/IC SABJICHUS

3JIEKTPOMATHUTHON MHIYKLIMU

KOJIEBAHUA 1 BOJIHBI

#HH#HParHH#MEX AHUYECKUE U DJIEKTPOMAT'HUTHBIE

KOJIEBAHUA

5.1.1

KonebarenbHas cucrema. CB0OOOIHBIE
KojeOaHus. ['apMOHHMYECKUE KOJICOaHMS.
Ilepuion, wacrora, ammumrtyna u ¢asa

KOJIeOaHu

5.1.2

5.1.3

5.1

5.1.4

5.1.5

[IpyxuHHBIH MasTHUK. MaTeMaTH4eCKui

MasaATHHUK

VYpaBHEHHE TapMOHUYECKUX KOJIEOAHUH.
Kunematnueckoe  u  AMHAMUYECKOE

OMMCAaHME KOJIE0ATETBHOTO JIBUKECHUS

[IpeBpamenue SHEPIUU pu
rapMoHMYeckux  KkonebOaHusx. CBs3b
aAMIUTUTYIBI KoJIeOaHu HUCXOJIHOU
BEJIMUMHBI C aMIUTUTYAaMH KosieOaHuil eé

CKOPOCTH M YCKOpPEHUs

Konebarenbubiit  koHTYp. CBOOOIHBIE
AJIEKTPOMAarHUTHBIE KoJieOaHus B
UAeaIbHOM  KOJIEOAaTeIIbHOM  KOHTYpE.
AHanoruss MeXJy MEXAHUYECKUMHU W
3IEKTPOMArHUTHBIMH KOJIeOaHUSIMHU.

®opmyina TomcoHna




5.1.6

5.1.7

3aKOH COXpaHEHUs SHEPTuu B UI€aTbHOM

KoJe0aTeTbHOM KOHTYpE

Brinyxaenusie MEXaHUYECKUE
kosieOannsa. Pesonanc. PesonanchHas
KpHBas. Breinyxaennbie

OJICKTPOMAardiuTHBIC KoJIeOaHHS.

5.1.8

5.1.9

5.1.10

5.1.11

5.1.12

[Tepemennbiii  TOK. CHUHYCOMAQIBHBIN

IIEPEMEHHBIN TOK.

MomHocTb [IEPEMEHHOTO TOKa.
AMIUTUTYIHOE U JIEUCTBYIOIIEE 3HAUYCHUE

CHJIbI TOKA W HAITPAKCHUSA

Tpancpopmarop. [IpousBoactso,
nepeqaya U noTpedieHue dJIEKTPUIECKON
SHEPruu. OKOJOTMYECKHE PHUCKH IIpU
MIPOU3BOJICTBE 3JIEKTPUUYECKON HHEPrHUHU.
Kynberypa UCIOJIb30BAHUSA

3JIEKTPOSHEPTUHU B MOBCEIHEBHOM KU3HU

TexHuueckue ycTpoicTBa: ceicmorpad,
ANEKTPUICCKHIA 3BOHOK, JIMHUN
NIEKTpoNepeaay

[TpakTnyeckne padotel. HccnenoBanue
3aBUCHMOCTH TIEPHO/Ia MaJIbIX KOJIeOaHuit
I'py3a Ha HUTH OT JJIMHBI HUTH W MACChI
rpy3a. VMccinenoBanue nepeMeHHOTO TOKa
B Henu u3 HIOCIIeIOBATEIEHO
COEMHEHHBIX KOHJIEHCATOPa, KaTYIIKU H

pesucropa

#HH#HParHH#MEX AHUYECKUE U DJIEKTPOMATHUTHBIE BOJIHBI

Mexanudeckne BOJTHBI, YCIIOBUS

pactpoctpanenus. Ilepuon. CkopocTtb

5.2 521 pacTpoCTpaHeHHss W JUIMHA  BOJHBL
[TonepeuHsle ¥ MPOAOIBHBIE BOJIHBI

599 ###Par#t# Untepdepenuus u qudpaxius

MEXaHHNYCCKHX BOJIH
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524

3Byk. CKOpOCTh 3ByKa. ' pOMKOCTH 3BYyKa.

Bricora Tona. TemOp 3ByKa

ONEKTPOMarHUTHbIE BOJIHBI. Y CJIOBHUSA
U3JIy4EHUsl DJIEKTPOMATHUTHBIX  BOJIH.
B3anmHuas opuenranusa Bektopos E, B u v

B BHCKTpOMaFHHTHOﬁ BOJIHE B BAKyyM€

525

5.2.6

5.2.7

CBoiicTBa  DJIEKTPOMArHUTHBIX  BOJIH:
OTpaKeHHE, TPEeTOMIICHUE, MOJspU3aLus,
mudpakaus, uHTepdepeHus. CKopocTh

OJICKTPOMAriMuTHBIX BOJIH

[Ixana JIEKTPOMAarHUTHBIX BOJIH.
[IpumeHeHNne 2E€KTPOMAarHUTHBIX BOJIH B

TEXHHUKE U OBITY
[IpuHLIMOBI PaMOCBS3U U TEIEBUICHUS.
Pannonokanus. DNEeKTPOMarHuTHOE

3arpsA3HCHUC Oprx(anmeﬁ Cpeabl

5.2.8

TexHuueckue ycTpouCTBa: MYy3bIKaJbHbIE
HHCTPYMEHTEL, YJIbTpPa3ByKOBast
JUAarHoCTUKa B TEXHUKE U MEIULMHE,
pamap, paauONpPUEMHHK,  TEIEBU30D,

anTeHHa, Tenedon, CBU-neun

5.3

##HParfH##OII TUKA

5.3.1

5.3.2

533

HpHMOHHHCﬁHOG pacnpoCTpaHCHUC

CBETa B OJIHOPOJIHOM cpene. JIyu cBerta

OtpaxkeHue cBeTa. 3aKOHBl OTPAKEHUS
cseta. [locTpoeHue n300paxeHHii B IIIOCKOM
3epKaiie

[Ipenomienne cBera. 3akOHBI MPETOMIICHUS
CcBeTa. AOGCOTIOTHBIH MoKa3aresb

IpCIOMIICHUS

5.34

Iomuoe BHYTPEHHEE OTpaXKEHHE.
[IpenenbHbIN yroyl NOJHOIO BHYTPEHHETO

OTpaXKCHUMA
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5.3.6

5.3.7

Hucnepcusi cBera. CIOXHBIM COCTaB

Ocnoro cBera. L{Bet

CoOuparone 1 paccemBalolIve JHH3BI.
Tonkas nuH3za. POKYCHOE PACCTOSHUE U
ONTHYECKass CHJIa  TOHKOM  JIMH3BL
[Toctpoenue n300pakeHUI B
COOMpAIOIIMX W PACCEMBAIONIMX JIMH3AX.
dopmysia TOHKOM JIMH3BI. Y BEJIUYEHHUE,

JIaBaeMoe€ JIUH30HU

IIpeneinsr [IPUMEHUMOCTHU

FCOMeTqueCKOﬁ OIITHUKH

5.3.8

Hutepdepennus  cBera. KorepeHTHbIE
HCTOYHUKH. VcnoBus — HaOMIOOEHUS
MaKCHMYyMOB u MHHHAMYMOB B
uHTEpPEPEHIIMOHHON KapTUHE OT JBYX

CI/IH(1)3.3HBIX KOI'CpCHTHBIX HCTOYHHUKOB

5.3.9

5.3.10

5.3.11

5.3.12

Hudpakmus  cera.  Judpakinmonnas
pemérka. Y cioBre HaOI0IeHUs TJIaBHbBIX
MaKCUMYMOB npu naJIcHuN
MOHOXPOMAaTHYECKOTO cBeTa Ha
TUGPAKIUOHHYIO PEHIETKY

[Tonspuszanusa ceera

TexHudeckue yCTpPOWCTBA: OYKH, JIyIa,
¢doTroanmnapar, NPOEKLUUOHHBINA ammapar,
MHKPOCKOII,  TEJECKON,  BOJOKOHHAas
ONTHKA,  JAu(dpakIUOHHas  peméTka,

TIOJISIPOU /T

[Ipaktnueckne  pabotel.  M3mepenue
roKasareJs npenomienus. MccienoBanue
CBOMCTB  W300pakeHWH B  JMH3aX.

Ha6J'IIO)IeHI/IC AUCTICPCUN CBCTA

BJIEMEHTHI CITIELITUAJIbHOM TEOPUM OTHOCUTEJILHOCTH

6.1

['paHnIBIl NPUMEHMMOCTH KJIACCUYECKOMN
MEXaHUKH. ITocTymatsl TEOPUHU

OTHOCHUTCIIBHOCTH: HHBapUaHTHOCTDb




MOJYJII CKOPOCTH CBE€Ta B BaKyyMe,

MPUHILUI OTHOCUTEIbHOCTH DUHILITEHHA

OTHOCUTENBHOCTh OIHOBPEMCHHOCTH.

6.2 3aMeUICHHE BpPEMEHU H COKpallleHHE
JUTUHBI
6.3 DHeprusi U UMITYJIbC CBOOOTHOM YaCTHUIIbI

CBsi3b MacChl C SHEPTHUCH U HMITYJIECOM
6.4 CBOOOJHON YacCTUIBL. ODHEPrus MOKOS
CBOOOTHON YaCTHIIbI

KBAHTOBAA ®U31KA
##Par###JIEMEHTBI KBAHTOBOM OIITUKU

®ortonel. Popmyna Ilnanka cBs3u
7.1.1 9HEpruu (POTOHA C €ro YacTOTON. DHEPTHs

1 UMITYJIbC q)OTOHa

OTkpbITHE u UCCIICIOBAHKE
7.1.2 dotorddekra. Ombiter A.I'. Cronerosa.

3akonbl poTtodddekra

YpaBHeHUE DHHIITENHA hilat: ¢
7.1.3 dororddexkra.  «KpacHas  rpaHUIAN
dororddexra
7.14 Hasnenue ceera. OnwiTel [1.H. JIeOenena
7.1.5 XUMHYeCcKoe IeHUCTBUE CBETA

Texandeckue ycTpoiicTBa: (OTOIIEMEHT,
7.1.6 ¢doTomaTyuK, COJIHEYHAs Oarapes,

CBETOINOI

CTPOEHUE ATOMA

Monens aroma Tomcona. OmBITEI
7.2.1 Pesepdopna o uccnenoBaHUIO CTPOSHHS

aToMa. HnaHeTapHasI MOJCJIb aTOMAa

ITocrynater  bopa.  M3nyuenne u
norjomieHue (OTOHOB TIPU  TEPEXoje
7.2.2 aToMa C OJIHOTO YPOBHSI JHEPrUM Ha

apyroi.  Bupbl  cnektpoB.  Cnektp

YPOBHEW dHEPrUM aTOMa BOJAOpPOAa




7.3

7.2.3

7.2.4

BomnHoBEIe cBoiicTBa yactuil. BoiHEBI ne
bpoins. KopnyckynsipHo-BoIHOBOMI
nyanu3M. Jludpakmus 2JIeKTpOHOB Ha

KpHUCTaJIax

CrooHTanHOE U BBIHYXXICHHOC U3JTYUYCHUC.

YcTpoicTBO U PUHLIKIT Pa0OTHI Jiazepa

7.2.5

TexHuueckue yCTpoucTBa: CIEKTPAIbHBIN
aHaJIn3 (CIEKTPOCKOIT), JIa3ep, KBAaHTOBBIN

KOMIIBIOTEP

7.2.6

7.3.1

7.3.2

[Ipaktrueckue pabotel. Habmronenue

JMHENYaTOro CreKkTpa

ATOMHOE A1PO

Meroapsl HaOMIOJEHUS € PETUCTpAIUU

OJICMCHTAPHBIX YaCTUI]

OTKpbITHE PAAMOAKTUBHOCTH.  OIBITHI
Pesepdopna mo ormpeneneHuto cocraBa
paaroakTUBHOTO u3NMyueHus. (CBoicTBa
anbda-, OeTta-, ramMMa-u3JIyqdeHusl.
BnusHMe pamMoakTHBHOCTH Ha JKUBBIC

OpPraHUu3MbI

7.3.3

7.3.4

OTkpelTHE  TPOTOHAa W HEUTpPOHA.
Hyxnonnas monens siapa ['eiizenbepra —
WBanenko. 3apsaa anpa. MaccoBoe 4nucio

sapa. M3oTonsl

Anbda-pacna. DIEeKTPOHHBIN "
MO3UTPOHHBIN  Oera-pacmaa. [amma-
W3JIy4eHHe.  3aKOH  PaJMOAKTHBHOTO

pacmana

7.3.5

OHeprusi CBSI3M HYKIOHOB B  sJIpe.

Snepubie cunbl. Jledekt macchl sipa

7.3.6

7.3.7

Snepubie peakuuu. JleneHue U CUHTE3
anep
Snepueii  peaktop.  TepmosimepHbId

CHHTC3. HpO6HCMLI U TICPCHCKTUBLI




7.3.8

7.3.9

7.3.10

8.1

8.2

SAIEPHOM HDHEPreTUKU. IKOJOTMYECKHE

aCIIEKTHI SIEPHOU DHEPIETUKU

DOneMeHTapHble  4YacTullbl.  OTKpbITHE
MO3UTPOHA. OyHaaMeHTaJIbHbIE
B3aUMOJICVCTBHUS

TexHudeckue yCTpOMCTBA:  JO3UMETP,
kamepa BuiibcoHa, SAIIEpHBIA peakKTop,
aToMHast 6oM0ba

[Ipaktuyeckue pabotel. MccienoBanue
TPEKOB YacTHIl (mo TOTOBBIM

¢dotorpadusim)

OJIEMEHTBI ACTPOOU3NKU

Bun 3Bé3qHoro Heba. Co3Besnus, spKue

3Bé3HI)I, IIJIAaHETHBI, UX BUAUMOC IBUKCHUC

Comnueunas cucrema. l[lmaHeTsl 3€MHOU
rpynmbl.  [lmaHeTbl-rUranTel W HX
CHyTHI/IKI/I, KapJII/IKOBI)Ie IIJIAHCTHI. Ma.m,le

testa ComHEYHOH CUCTEMBI

8.3

8.4

8.5

Connue, dortochepa u armocdepa.

CosHeuHast aKTUBHOCTD
Ucrounuk suepruu CoHia u 3BE371

3BE31bI, UX OCHOBHBIE XapaKTEPUCTHKHU:
Macca, CBETUMOCTb, pajinyc, TeMIepaTypa,
ux B3aMMOCBSI3b. Huarpamma
«CTIEKTPATBHBIA KJIACC — CBETUMOCTH.
3BE3bI IVIABHOM  MOCJIEAOBATEIbHOCTH.
3aBUCHMOCTh «Macca — CBETUMOCTbY» JUIS

3BE37] ITIaBHOM IOCIEA0BATEILHOCTH

8.6

8.7

#H##Par###BHyTpeHHEE CTpOCHUE 3BE3LL.
COBpeMeHHI)Ie IpEACTaBICHUA (6]
porcxoxaeHnu u 3pomonuu ConHua U

3BE3]1. DTaNbI JKU3HU 3BE3]T

Mneunsiii [lyte — nHama [amakTuka.

CrnupanbHas  cTpykTypa [ amakTukwy,




8.8

pacnpeneneHue 3BE3A, Ta3a M MBUIM.
[Tonoxxenue wu nBwxkenne ConHua B
lamaktuke. Ilmockas wu cdepuueckas

HOJACUCTEMBI | allTakTUKHA

Tuner ranaktuk. PaguoramakThku H

KBa3apbl. YEpHBIE BIPHI B siApax TajJakTUK

8.9

Bcenennas. Pacmmpenue BcenenHoil.
3akoH XaO6na. Pa3z0eranue rajgaxkTHK.
Bo3pact u pagmyc Bcenennoii, teopust
bonpmoro B3peBa. Mogens «ropsyein

Bcenennoii». PenukToBoe usinyyeHue

8.10

MacmitabHast  cTpykrypa BcenenHoil.
Meraranaktuka. Hepeménusie npoodiemsl

ACTPOHOMUH




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

E.H.Ba6anosa, 3.A.Mctomuna, F0.A.babanos, 600 3amau no ¢usuke YueOHOE
nocobue i nocrynaromux B BY3s1, Ekarepunoypr 2015

®dwusnka, 10 xmacc/ Msxumes [.51., byxosues b.b., Corckuit H.H. mon penakmueit
[TapdentreBoii H.A., AkninonepHoe obimectBo «M3narensctBo «IIpocBeiienne»
®dusmka, 11 kmace/ Maxumes IJI., Byxosnes b.b., YUapyrun B.M. nox penakuueit

[TapdentheBoit H.A., Akunonepaoe oomectBo «M3narensctBo «IIpocsemnienuey

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

E.H.ba6anora, 3.A.Ucromuna, FO.A.ba6anoB, 600 3amau o ¢usnke YueOHOE
nocobue i nocrynatomux B BY3s1, Ekarepunoypr 2015

A.E.Mapon, E.A.Mapon @®usuka IHJAKTUYECKUE MaTepuaibl K y4yeOHUKaM
B.A.KacbsiHOBa

B.A.OBuunnukoB, M.I".Banumes ®usnka

PeivkeBuu A. I1. ®@usuka 10-11 kmaccel: 3amaunuk: ydeOHoe mocooue/ A. II.
PoimkeBuY. — 26-¢ u3g., crep. M.: [Ipocsemienue, 2022

I'enperinmreiin JI. O., Jlux }0. U. ®uszuka. 10 kmacc: ydeOHUK yrimyOIeHHOTO
YpOBHSI It 001ieoOpa3oBaresibHBIX y4eOHBIX 3aBeneHuii: AO «M3marenbcTBO

IIpocsenienue»



o Tlenpeitnmreitn JI. O., uk 0. . ®usuka. 11 kmacc: yueOHUK yrimyOJI€HHOTO
ypoBHS i 00meoOpa3oBarebHBIX y4eOHbIX 3aBeneHuii: AO «M3maTenbcTBo
[IpocBenieHune»

e KUMs1 EI'D no dusnke

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://school-collection.edu.ru

http://class-fizika.ru

http://resh.edu.ru

http://www.elementy.ru

http://www.effects.ru

http://fiz.1september.ru

https://sdamgia.ru/
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