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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TPeOOBaHUI K pe3yibTaram
OCBOEHHUSI OCHOBHOW 0Opa3oBaTeNbHOM MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, a Takxke c ydy€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHILIETILIUK TIpernojilaBanusi yueOHoro mnpeamera «Dusnka» B 00pa3oBaTEIbHBIX
OpTraHU3aUAX Poccuiickon Odenepannu, pEATU3YIOIINX OCHOBHEIE
oOpa3oBarebHbIe MPOTPAMMBI.

CopepxaHue mnporpaMMmbl 1O (U3MKE HaAMpaBieHO Ha (HOPMUPOBAHHE
€CTECTBEHHO-HAYYHOU KapTUHBI Mupa oOy4aromuxcsa 10—11 kiaccoB npu 00yueHun
uxX (Qu3uke Ha 6a30BOM YPOBHE HA OCHOBE CHCTEMHO-IEATEIbHOCTHOTO MOAXO0/A.
[Iporpamma no ¢usuke coorBercTByeT TpedoBanusiM @I'OC COO k miiaHUpyeMbIM
JUYHOCTHBIM, MPEIMETHBIM M METANPEIMETHBIM pe3yibTaTaM OOyYEHHs], a TAKKe
YUHUTBIBAET HEOOXOJUMOCTh peaIU3allMi MEXIPEIMETHbIX CBs3ed (U3UKU C
€CTECTBEHHO-HAYYHBIMHU YYE€OHBIMU MpeIMeTaMU. B Hell onpeenstoTcsi OCHOBHbIE
LeNU U3ydeHus (U3UKHU Ha YPOBHE CPEAHETO O0IIEero 00pa3oBaHus, IIIaHUPYEMbIE
pe3ynbTaThl OCBOEGHHS Kypca (PU3UKW: JIMYHOCTHBIE, METaIllpeIMETHBIE,
npeaMeTHble (Ha 6a30BOM YpPOBHE).

[Iporpamma no gu3MKe BKIIOUYACT:

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

TOM YHCJIE MIPEIMETHBIE PE3YJIbTaThl IO roJjaM 00yUYEHUS;

e cojepkaHue yueOHoro npeamera « Pu3nkay 1o rojgaMm o0ydeHusl.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAaX NPHUPOAbI, BBICTyIas B
KauecTBe y4eOHOIo MpeJMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpyxkaromiem mupe. IKoabHBIN Kype GU3NKN — cHCTEeMOOOpa3yIoIni
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuznyeckoit reorpadueir u actpoHomueid. Hcmonb3oBaHME UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenesieT XapakTep U pa3BUTHE
pa3zHOOOpa3HBIX TEXHOJIOTHI B cpepe SHEPreTHKHU, TPAHCIIOPTa, OCBOCHHS KOCMOCA,
MOJYYEHHS] HOBBIX MATEPHAJIOB C 3aJaHHBIMHU CBOMCTBaMH W Apyrux. M3yueHue
(GU3UKKM BHOCUT OCHOBHOM BKJ1a/l B GOPMHPOBAHNE €CTECTBEHHO-HAYYHON KapTUHbI
Mupa oOydarouuxcs, B (OpMUPOBaHHE YMEHHI NPUMEHSATh HAY4YHBIA METO]
MO3HAHUS NP BBIMOJIHEHUN UMHU Y4EOHBIX UCCIIEIOBAHHIMA.

B ocHOBY Kypca pusuku 111 ypOBHS CpPEHETO 00IIeT0 00pa30BaHus MOJI0KEH
pSA UIeH, KOTOPbIE MOKHO pacCcMaTpUBaTh KaK MPUHLHUIIBI €70 OCTPOEHHUS.

Hoes yenocmnocmu. B COOTBETCTBUU C HEM KypC SBISETCS JIOTUYECKHU
3aBEPILIEHHBIM, OH COJIEPKUT MaTepual U3 BCeX pa3zesioB (PU3MKHU, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TAK U COBPEMEHHON (DU3UKH.



Hoesn cenepanuszayuu. B cooTBeTCTBUM ¢ HEWl MaTepuan Kypca (GU3HKH
o0benUHEH BOKpPYr ¢u3nyeckux Teopuil. Bemymum B Kypce sBIsieTcs
dbopMupoOBaHUE TPENCTABICHUA O CTPYKTYPHBIX YPOBHSIX MaTEpHH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzanus mnpeanosiaraeT HCIOIb30BaHUE
TYMaHUTapHOTO TOTEHIMaNa (PU3MUECKON HAayKH, OCMBICICHHUE CBS3H Pa3BUTHUSA
(bu3MKH ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHUECKIUMH, HPABCTBEHHBIMU
U DKOJIOTUYECKUMU MTpoOIeMaMHu.

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

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJEp)KaHUs, IMOCBSIMIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C PA3BUTHEM TEXHUKU M TEXHOJIOTUH, a Takke OOCYKIEHUS
po0JIeEM pallMOHAIBHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKON 0€3011acCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (U3MKH Ha YpPOBHE CPEAHEro OOILEero
oOpa3oBaHus SBIAIOTCS (PU3UUECKUE TEOpHH ((POpPMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOEHUsI PU3NYECKON TeOpuH, posin GyHIaMEHTAIbHBIX 3aKOHOB U
IPUHLIUIIOB B COBPEMEHHBIX IPEJCTABICHUAX O IPUPOJIE, TPaHUL[AX TPUMEHUMOCTH
TEOpUH, JIJIsl ONTMCAHUS €CTECTBEHHO-HAYYHBIX SBJICHUH U MPOIIECCOB).

CucTeMHO-eSITENIbHOCTHBIN TOAX0A B Kypce (PU3UKH pealn3yeTcsl MPEexe
BCEro 3a CYET OpPraHM3alliU SKCIEPUMEHTAIBHOM AESITEITbHOCTH O00YyYaroIMXCs.
J1;1st 6a30BOT0 YPOBHA Kypca (PM3UKHU — 3TO UCIOJIb30BAaHUE CUCTEMbBI ()POHTAIBHBIX
KPaTKOBPEMEHHBIX 3KCIIEPUMEHTOB U JIa0OpaTOPHBIX pabOT, KOTOPBIE B IpOrpamme
no (usuke oObEIWHEHBI B OOIIMI CHUCOK YYEHHYECKHUX MPAKTHUYECKUX PadoT.
Bblenenre B yKa3aHHOM MepeyHe JIabOpaTOpHBIX pabOT, MPOBOJMUMBIX IS
KOHTPOJISL U OLIEHKH, OCYIIECTBIIIETCS y4YaCTHUKAMU 00pa30BaTeIbHOrO IMpolecca
UCXOJII U3 OCOOCHHOCTEW IUIAHWPOBAHUS W OCHalleHus kKabuHeta ¢usuku. [Ipu
3TOM OO0ECTeunBaeTcsl OBJAJCHHE OOYYarOIIMMHUCS YMEHUSMU TPOBOJUTH
KOCBEHHBIC HM3MEPEHHUS, HMCCICAOBAHUS 3aBUCUMOCTEH (PH3NYECKUX BEIUYUH U
MIOCTAHOBKY OITBITOB TIO MTPOBEPKE MPEITIOKEHHBIX TUTIOTE3.

Bonbiioe BHMMaHUE yesieTcs pEIICHNI0 PACUETHRIX M KAU€CTBEHHBIX 3a/1ad.
[Tpu 3TOM A1t pacu€THBIX 3a7a4 IPUOPUTETOM SIBJISIIOTCA 3a/1a4U C SIBHO 3aJJaHHON
bu3MYecKol MOAENbI0, TO3BOJIAIONMIME TPUMEHSATh M3YUYCHHBIE 3aKOHBI W
3aKOHOMEPHOCTH KaK M3 OJHOrO paszfena Kypca, TaKk U HWHTErpuUpys 3HaAHUS W3
pa3HbIX pasnesoB. s KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBJISIIOTCA 3aJaHUsS Ha
OOBSICHEHHE NTPOTEKAHUS (PU3NYECKUX SBJICHHM U TPOLIECCOB B OKPYXKArOIIeH
KU3HH, TpeOyronue BBIOOpa (U3UYECKOW MOACNU IS CUTYallMd MPaKTHUKO-
OpPUEHTHUPOBAHHOTO XapakTepa.



B cootBetctBum ¢ pedoBanusiMu @I'OC COO k MaTepuanbHO-TEXHUUYECKOMY
o0ecrniedyeHn0 yueOHOTo mporecca 0a30BbIil ypOBeHb Kypca (M3HKH Ha YpPOBHE
cpenHero ooOmero oOpa3oBaHUsl JTOJDKEH H3Yy4aTbCs B YCIOBUAX IMPEAMETHOTO
kaOuHeTa (PU3MKK WIM B YCIOBUSAX HHTEIPUPOBAHHOTO KaOWHETa MPEIMETOB
€CTECTBEHHO-HAYYHOT0 LUKIa. B xabuHeTe PU3MKU JOIKHO OBITH HEOOXOJIHUMOE
nabopatopHoe 00O0pyJOBaHUE [JIs BBIMOJHEHUS YKa3aHHBIX B MporpaMMme Mo
¢u3MKe yIeHUYECKUX MPAKTUYECKUX paboT U JEMOHCTPAIIMOHHOE 000pYIOBaHHUE.

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

JlaGopatopHoe 00OpyAOBaHHE [UIsl YUYEHHYECKUX MPAKTUYECKUX pPaldOT
dopMupyeTcss B BUJE€ TEMAaTUYECKUX KOMIUIEKTOB U 0OOECIIEYMBAETCsl B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTHmueckue KOMIUIEKTHI
7a00paTOpHOTO OOOPYJIOBAHUS JIOJKHBI OBITh TMOCTPOEHBI HAa KOMIUIEKCHOM
UCIIOJIb30BAaHNU AHAJIOTOBBIX W IH(PPOBBIX MPUOOPOB, a TAKXKE KOMITBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BHJIE IIU(PPOBBIX J1a00paTOpUil.

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

o (opMupoBaHHE WHTEpeca M CTPEeMJICHHsS OOYYalOIIUXCS K HaydHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE WX HMHTEJUIEKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI];

e pa3BUTHUE IMPEACTABICHUI O HAYYHOM METOJIe MO3HaHus U (OPMUPOBAHHE
UCCJIEIOBATENLCKOTO OTHOILIEHUS K OKPYKAIOIIUM SIBICHUSM;

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

e (dopMupoBaHHE YMEHUU OOBSCHATH SBJICHUS C HCIOJIb30BAHHEM
bu3nyeCKuX 3HAaHUM U HAyYHBIX J10Ka3aTEIbCTB;

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

JlocTrxeHne 3TUX Ienei o0ecrednBaeTCsl pEIIeHHeM CIEeIyIOINX 3a71ad B

npornecce U3ydeHus Kypca GU3MKU Ha ypOBHE CpeHEro o01ero oopa3oBaHus:

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

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



e OCBOCHHE CIOCOOOB peUIeHHs pa3jIHYHbIX 3a7ad C SBHO 3aJaHHOU
dusznyeckoil Monenblo, 3aJay, MOJIPa3yMEBAIOIIMX CaMOCTOATEIbHOE
co3anue GU3NYECKON MOIENH, aIeKBaTHON YCIOBHSIM 33/1a4H;

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

e OBJAJCHUE METOJAMHU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS U IMPOBEACHUS
(bu3MYEeCKUX SKCIEPUMEHTOB, aHaju3a W HMHTEpIpeTanuud UHbOpMaIu,
OTIpEJICIICHHS IOCTOBEPHOCTHU MOJIYYEHHOTO pe3yJsIbTaTa;

e CO3JIaHHE YCIIOBHMM JJIS Pa3BUTHSI YMEHMI MPOEKTHO-NUCCIEA0BATEIBCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wu3ydenne ¢usuku (06a30BbIii ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIETro
oOpa3oBanus otBoautcsa 136 gacos: B 10 kiacce — 68 yacos (2 4aca B HezeN0), B
11 kmacce — 68 yacoB (2 yaca B HE/ICIIO).

[Ipensaraemplii B mporpamMmmMe 1O (QU3MKE TMepedeHb JIabOpaTOPHBIX H
NPaKTUYECKUX paldOT ABISETCS PEKOMEHJIOBAaHHBIM, YYHTENb JENAaeT BBIOOP
IpOBENECHHUS J1a0OpaTOpHBIX pPabOT M ONBITOB € YYETOM HMHAMBHUAYaJIbHBIX
0COOEHHOCTEH 00yUaIOIIUXCSl.



COAEPXAHUE OBYUYEHUA
10 KITACC

Pazngen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MO3HAHUS

®duszuka — Hayka o mpupoje. HaydHbie METOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. PoJib 3KkciepuMeHTa U TEOPUHU B MPOIIECCE MO3HAHUS TPUPOBLI. DKCIEPUMEHT
B (pusmke.

MonenupoBanue (Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIIOTE3HI.
dusnuecKkue 3aKOHbI U TEOPUHU. [ paHUIBI TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
[TpyuHLIMIT COOTBETCTBUS.

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

Jlemoncmpayuu

AHasioroBble W IU(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemerienre, CKOpPOCTh (CpeaHSsI CKOPOCTh, MTHOBEHHasi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEM.

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

CBobogHOe nageHre. Y CKOpeHHe CBOOOTHOTO MMaICHUS.

KpuonuHeitHoe nBrKeHUE. [[BUKEHNE MAaTEPUAIBHON TOYKHU IO OKPYKHOCTHU
C MOCTOSIHHOM MO MOJYJII0 CKOPOCTBIO. YTJIOBAasi CKOPOCTh, JIMHEWHAs! CKOPOCTb.
[lepuon u yactora obparnieHus. LleHTpocTpeMUTEIbHOE YCKOPEHHUE.

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

Jlemoncmpayuu

Mopenbs cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapPAKTEPHUCTHUK
JBHKCHUS.

[IpeoOpa3zoBaHue IBUKEHUIN C UCTIOJIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

[TameHue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

Habnronenne aBuxkeHUs Tena, OPOIICHHOTO TMOJ yIiOM K TOPU30HTY U
TOPU30HTANIBHO.



N3mepeHue yckopeHusi CBOOOHOTO MaJICHHUS.

Hanpagiienue ckopocTy Ipu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIBIO ONPEAECICHUS MTHOBEHHOM
CKOPOCTH.

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

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuyenue aBuxKeHUs Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTM  ['ammnes.  IlepBbld  3akoH  HproTOHA.
HNuepruanbHble CUCTEMBI OTCUETA.

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

3akoH BcemupHoro TtaroreHus. Cumiia Tsokectu. llepBas kKocMuueckas
CKOpPOCTb.

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

Tpenue. Bunsl Tpenus (moxosi, CKonapxeHus1, kauenust). Cuna tperusi. Cyxoe
Tpenue. Cuiia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduiueHt tpeHusl.
Cuna conpOoTUBIICHUS MPU IBUKECHUU TEJA B )KUIKOCTH UJIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE JIBIXKEHUE a0COIIOTHO TBEPOTO Tea.

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

TexHn4eckrue yCTpOWCTBA M MNPAKTUYECKOE MPUMEHECHHUE: MOAIIUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SIBneHue nHEpLHH.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CnoxeHue CHlL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTe. Bec Tena npu yCKOpeHHOM MTOAbEME U TIAJICHUN.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIBKEHUSI.

Y cioBus paBHOBECHUs TBEPAOTO Tela. Buibl paBHOBECHS.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUMX B MNPYKUHE U
pEe3UMHOBOM 00pasiie, OT ux AehOpMAaIIHH.

HUccnenoBanne yciaoBHMI pPaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MAaTEpUANIbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHHE HUMITyJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTrBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

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

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

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

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHndeckue yCTpOWCTBA U IPAKTUUECKOE NPUMEHEHHE: BOAOMET, KOIED,
MPYKUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoq MOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3yuenne abCOJIOTHO HEYNMPYroro yjaapa ¢ MOMOUIBIO JABYX OJUHAKOBBIX
HUTSIHBIX MasTHUKOB.

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

Paznen 3. MosexkyasipHas pu3uka 1 TEPpMOJUHAMUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUSA MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. duddysus. Xapaktep ABUKEHUS WU
B3aMOJECUCTBUS 4YacTUIl BemlecTBa. Moaenu CTpOEHHUsI ra3oB, KHUIKOCTEU H
TBEPABIX TN U O0BSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE ATHX Mojelnei. Macca u
pa3mepsl mosekyn. KomnuectBo Beniectsa. [locrosiHaas ABoraapo.

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



Mopgens uneanbHoro ra3za. (OCHOBHOE  ypaBHEHHUE  MOJEKYISIPHO-
KHHETHYECKOW TEOPHH HACAITBHOTO raza. AOCONIOTHAs TeMIlepaTypa Kak Mepa
CpeIHEel KWHETUYECKOM SHEpPruu TEIUIOBOrO JBMKEHHMS dactul] rasa. [llkama
temriepatyp KenbBuna. ['a3oBbie 3akoHbl. YpaBHeHue MenneneeBa—Kiamnelipona.
3akon [lansToHa. M3omporiecchl B UcaNbHOM Ta3e ¢ MOCTOSHHBIM KOJMYECTBOM
BemecTBa. [paduueckoe MPenCTaBICHUE H3OMPOIECCOB: H30TEpMa, H30X0DPa,
n3obapa.

TexHuueckue yCTpOWCTBA M TMPAKTUYECKOE MPUMEHEHHE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

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

OnbiThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO JABUKECHUSI.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMOJIEUCTBHS.

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

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUWE COCTOSHHUS UICAIBHOTO Trasa,
H30IPOIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamophsle pabomuwl

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

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

Tepmonunamuueckass cucrema. BHYTpeHHsASI 3HEpPrusi TEPMOIMHAMHYECKOU
CUCTEMBI U cTIOc0o0bI €€ n3meHeHus. KomnuecTBo TermioTsl 1 pabora. BHyTpeHHss
SHEPrusi  OJHOATOMHOTO  HJeallbHOro  Tra3a.  Buasl  Temuionepenayu:
TEIUIONPOBOHOCTh, KOHBEKIIUS, U3TydeHHUE. Y IeJIbHas TEIUIOEMKOCTh BEIIECTBA.
KonruecTBo TEIIOTH MpH TEIUIONEepeaye.

[Tonsitue 006 ammabatHoM mporecce. [lepBblii 3aKOH TEPMOIMHAMUKH.
[IpumeHnenne mepBOro 3akoHa TEPMOJWHAMUKH K H3omporeccaMm. [ 'paduueckas
MHTEpHpeTanus padoThl rasa.

Bropoii 3akoH TepMoanHamuku. HeoOpaTuMoCTh poLieccoB B PUPO/IE.

TeruoBple  mammHbl.  [IpuHOUWNBI ~ JEWCTBHS  TEIUIOBBIX — MAIIWH.
[IpeoOpa3zoBanus SHEPrUM B TEIUIOBHIX MamuHax. Kod(p@uUIMEeHT MoiIe3HOro
nevctBus TemwtoBoil mamuHbl. [{ukn KapHo m ero ko3¢ @duimMeHT Mmojae3HOoro
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIOIHEPTETUKHU.



TexHuueckue yCTpOWCTBA M MOPAKTUUYECKOE NPUMEHEHHE: JIBUTaTElNb
BHYTPEHHETO CrOpaHusi, OBITOBOM XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

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

W3MeHeHne BHyTpEHHEN SHEPIruu (TeMIlepaTypbl) Teaa IpH TeIionepeaye.

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

Mopenu napoBoii TypOUHBI, ABUTATEINS BHYTPEHHETO CrOPaHUs, PEAaKTUBHOTO
JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Pazosvie nepexoonl

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

TBépnoe Teno. Kpucrammmueckue nu amopdubie Tena. AHU30TPONHS CBOWCTB
kpuctaiuioB. Kuakue kpuctaibsl. CoBpemMeHHble Marepuaiibl. [lnaBienue u
KpUcTayu3aius. Y AelbHas TerioTa miaBienus. Cyomumanus.

YpaBHeHuUE TEII0BOTO OaiaHca.

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

Jlemoncmpayuu

CBoiicTBa HACBHIIIIEHHBIX TTAPOB.

Kunenuve npu moHW>KEHHOM JIaBJICHUU.

CriocoObI M3MepeHus BIaKHOCTH.

Hab6nronenune HarpeBaHus U MJIaBJIECHUS KPUCTAJUIMUECKOTO BEIIEeCTBA.

JlemoHCTpauus KpucTaioB.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3mepeHnre 0THOCUTETLHON BIIaXKHOCTU BO3AyXa.

Paznen 4. JaekTpoauHaMHUKAa
Tema 1. Inexkmpocmamuxa
DnekTpu3aius Tea. DIEKTpUIecKuid 3aps. /[Ba Buaa 3neKTpUUEeCKUX 3apsiioB.
[IpoBOAHUKM,  JUANEKTPUKH U TOJYNPOBOAHUKH. 3aKOH  COXPAHECHUS
AIEKTPUYECKOTO 3apsa.
B3aumoperictBue 3apsaoB. 3akoH Kynona. TouedHblil 3€KTPUUYECKUN 3apsij.
Onekrpudeckoe mnoje. Hanpsok€HHOCTh  anekTpudeckoro moiid.  IIpuHuumn



CYyNEPHO3ULIMKU 3IEKTPUUECKUX Mojied. JInHUuM HanpssKEHHOCTH AIEKTPUUYECKOTO
TOJISL.

PaGoTa cun anekrpocraTudeckoro mojs. [lorennuan. Pa3HoCTs MOTEHIIUATIOB.
[IpOBOAHUKN W [UAJIEKTPUKHA B DBJIEKTPOCTATUUECKOM ToJie. JluanmeKkTpuueckas
MIPOHUIIAEMOCTb.

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

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIEKTPOMETP, DJIEKTPOCTaTHUECKasi 3allluTa, 3a3eMJICHHE dJIEKTPONpHOOpPOB,
KOH/JICHCATOp, KOMMMPOBAJIbHBIN anmnapar, CTpyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3anmoielicTBuE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEN.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3aIUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

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

DHeprust 3apsHKEHHOT0 KOHEHCAaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3mepeHne 3neKTpOEMKOCTH KOHIEHCATOPa.

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

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

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

DNEKTPUYECKOE COMPOTUBIICHHUE. Y AENbHOE COMPOTHUBJICHUE BEIIECTBA.
[TocnenoBaTenbHOE, NapalIeIbHOE, CMEIIAHHOE COCTMHEHUE TTPOBOIHUKOB.

PaGora oanektpuyeckoro Toka. 3akoH Jlxoyns—JleHma. MoniHoCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOJIBIKYIIIAasi CUjla U BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akon Oma i1 OJHOM (3aMKHYTO#) 5ieKTprudeckoi nenu. KopoTkoe 3aMbIkaHKeE.

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

DJIEKTPUYECKHM TOK B BakyyMme. CBOMCTBA 3JEKTPOHHBIX MYYKOB.

[TonynpoBOTHUKHU. CobOcTBeHHas u MpUMecHast MPOBOAUMOCTD
noJrynpoBogHUKOB. CBocTBa p—N-niepexoaa. [lomynmpoBoHUKOBBIE TPUOOPHI.

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



OnekTpudeckuii Tok B ra3zax. CaMOCTOSATENbHBIM M HECAMOCTOSITEIbHBIM
paspsa. Monunus. [1nazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: aMIEPMETP,
BOJITMETpP, PEOCTaT, HCTOYHHKU TOKa, OAJIEKTPOHArpeBaTelibHble MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINH AUO/I,
TEPMHUCTOPHI 1 POTOPE3UCTOPHI, MOTYIPOBOTHUKOBBIN IUO/, TAIbBAHUKA.

Jlemoncmpayuu

N3mepeHne CUITbl TOKA U HaIIPSKEHMUS.

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

CMeliaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe dIEKTPOIABWXKYIIEH CwiIbl. KOpoTkoe 3ambIKaHHE
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBJICHUS METAJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSS MPOBOJAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3yyeHnue cMenaHHOrO COEIMHEHUS] PE3UCTOPOB.

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

HaGmronenne amexTpoimsa.

MesxknpeaMeTHble CBI3H

N3yuenue kypca pusuku 0a3oBoro ypoBHs B 10 Kjacce oCylIecTBISETCS C
y4€TOM COJAEpPKATEIbHBIX MEKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpadu U TEXHOJIOTUH.

Mesicnpeomemnole nouwsimusi, CBSI3aHHbIE C W3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAay4YHbIH (pakT, rumores3a, (uanyeckas BEIUMYMHA, 3aKOH,
Teopusl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHUEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napaboia, runep0oiia, UX rpauku U CBOMCTBA, TPUTOHOMETPUUYECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI M UX NPOEKIIMH Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

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

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE AaTOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJIIPHAsI MAcca, TEIIOBbIE CBOMCTBA TBEPABIX TEJI, )KUJKOCTEH U ra30B,



DIEKTPUYECKUE  CBOMCTBA  METAJUIOB,  JJIEKTPOJIMTUYECKAs  JIMCCOLMALMSA,
rajJbBaHUKA.

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

Texnonoeus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4E€T TpPEHUS B TEXHUKE, MOMALIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHE), JBHUraTeilb BHYTPEHHETO
cropanusi, napoBasi TypOHHa, OBITOBOW XOJOJAWIBHUK, KOHAUIIMOHEP, TEXHOJIOTUU
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONpPHUOOPOB,
KCEPOKC, CTPYWUHBIN IIPUHTED, JIEKTPOHArpeBaTENbHBIC npuodopkI,
AIEKTPOOCBETUTEIbHBIE PUOOPHI, rajbBaHUKA.

11 KIIACC

Pa3znen 4. JiaekrpoguHamMuKa

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUSA

[TocTostHHBIE MarHUTHI. B3anMoAeiiCTBUE MOCTOSIHHBIX MATHUTOB. MarHuTHoe
nosie. Bektop MaruuTHOM MHAYKUWH. [I[pHHIMI Cyneprno3nny MarHUTHBIX MOJIEH.
Jluann MarHuTHOW WHAYKUMW. KapTWHa JMHWUKA MAarHUTHOM WHAYKLOHWM T10JIS
NIOCTOSIHHBIX MarHUTOB.

MarnutHoe 10JIe TPOBOJHMKA C TOKOM. KapTWHa JMHUN WHIYKIUA
MarHuTHOTO TOJIS JUIMHHOTO MPSMOIrO IMPOBOJHHKA M 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJHMUKA, KaTyIIKHA ¢ TOKOM. OnbIT OpcTena. BzanmonercTBrue NpOBOIHUKOB €
TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

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

SIBieHue DNEKTPOMArHUTHOW MHAYKIMHU. IlOoTOK BekTOpa MarHUTHOMN
WHIYKIUU. OJIEKTPOJABHMXKYILAs CUJa HWHIAYKIUU. 3aKOH JJIEKTPOMATHUTHOU
nHaykuuu Papanes.

BuxpeBoe »siekTpuyeckoe Tmosie. ODJIEKTPOJABIKYIIAs CUjla WHIYKIUU B
MIPOBOJAHUKE, IBHXKYILEMCS IOCTYNATENBHO B OJTHOPOJHOM MarHMTHOM TIOJIE.

ITpasuno Jlenua.

NHayKTUBHOCTE.  SIBIEGHME CAaMOMHAYKLUWU. OJEKTPOABIXKyLIas cujia
CaMOWHIYKLINH.

OHeprusi MAarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuyeckue yCTpoHWCTBA M NPAKTUYECKOE MPHUMEHEHHE: TOCTOSHHBIC
MarHuThl, 3JEKTPOMATHUTHI, 3JIEKTPOABUIATENIb, YCKOPUTEIHA 3SJIEMEHTAPHBIX
YaCTUL, MHAYKIIMOHHAS [1€Yb.



Jlemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

JIvHUKM MHAYKIIMA MarHUTHOTO MOJIA.

B3anmoseiicTBue 1ByX NIPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

JericrBue cuibl JIopeHa Ha HOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKIIHAH.

[IpaBuno Jlenua.

3aBUCUMOCTh JJIEKTPOJABUKYIIEH CHIIBI UHIYKIHH OT CKOPOCTH MU3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHue cCaMOMHIYKIIHMH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabonul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBHS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHYKLIUU.

Paspnen 5. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKMmpOMAZHUMHbLE KONEOAHUA

KonebarenpHast cuctema. CBOOOAHBIE  MEXAaHUYECKHE  KOJe€OaHMUA.
["apmonnyeckue konebanus. [lepuoxa, wactora, amrmumtyna u (aza xoneOaHUI.
[IpyVHHBIN MassTHUK. MaremMaTU4eCKU MasTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBpareHue sHepruu Npy TaApMOHUYECKUX KOJIeOaHMSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIECKTPOMAarHUTHBIC KOJEOAHUS B
UJeaJbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUS MEXIy MEXaHWYECKUMHU U
AJIEKTPOMAarHUTHBIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
OHEPTUU B UJICATHHOM KOJIeOATEIHHOM KOHTYDE.

[IpencraBnenne o 3aryxarouux KojieOaHUsIX. BbIHYKI€HHbIE MEXaHUYECKHE
Kojebanus. Pezonanc. BeiHyKeHHBIE 2JIEKTPOMAarHUTHBIE KOJIeOaHuUsl.

[lepemennpli  TOK. CHHYCOMJAQIBbHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOTO TOKa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUWE CHUJIbl TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedIECHUE IIEKTPUUSCKOM
HHEPrur. DKOJIOTMUECKHE PUCKHU MPU MPOU3BOACTBE 3JIeKTporHepruu. KymnbTypa
MCIIOJIb30BaHUs AJEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

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

Jlemoncmpayuu

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



HaOnronenue 3aryxarommx KojieOaHui.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

HaOnronenue pezoHanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

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

Pe3oHaHCc mnpu MOCIENOBATEIbHOM COEIMHEHHH pE3HCTOpa, KaTYyIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUY AIEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabomul

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

HccnenoBanre MEpEMEHHOT0 TOKA B LIEMN U3 NTOCIIEA0BATENBHO COCTMHEHHBIX
KOHJICHCATOpa, KaTyIIK! U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMazHUMHbLE 60JIHbL

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

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

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3MYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanus BektopoB E, B, V B anektpomarautHoin BonHe. CBOMCTBa
AJIEKTPOMATrHUTHBIX BOJIH: OTPA)XEHUE, MPEJIOMIICHUE, MOJsIpu3aIus, nudpakius,
unTepdepenius. CKOpocTb 3JEKTPOMArHUTHBIX BOJIH.

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

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsiI3HEHUE OKPYIKAOIIEH Cpebl.

TexHuyeckue yCTpOMCTBa M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKAIbHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBasl [IMarHOCTHKAa B TEXHHMKE M MEIUIIMHE, paaap,
paauonpuéMHHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MOMEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneOG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGmrogenue orpakxeHus: U NpeJoMIICHUS] MEXaHUYECKUX BOJIH.

Hab6mronenue nnrepdepentnu u audpakiuud MEXaHU4eCKUX BOJIH.

3BYKOBOI1 pE€30HAHC.

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



HccnenoBanue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPaKEHUE, TPETIOMIICHUE,
noJisipu3anus, rudpakuus, uHTepdepeHIHS.

Tema 3. Onmuka

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

OTtpakeHne cBera. 3aKOHbI OTpakeHusl cBeTa. [locTpoeHne n3o0pakeHui B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIl yroa MOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceera. CnoxHbli coctaB Oenoro cseta. Lser.

Cobuparomiyie 1 paccerBarolye TuH3bl. ToHkas nuH3a. DokycHoe paccTosiHUE
U omnTHYecKas cuia TOHKOM JuH3bl. [locTpoenne n3o0pakeHuil B COOUpAIONIUX U
paccenBaromux JuH3ax. @opMyna TOHKOM JIMH3bIL. Y BETUYEHUE, JaBAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHblEe HCTOYHUKH.
VYcnoBus HaOMIOAEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEp(EPEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakuuonHas pemeéTka. YcCIoBUE HaOMIOACHUS
[VIABHBIX ~MaKCUMyMOB TIpM  TAaJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TU(PPaKIUOHHYIO PEIIETKY.

[Tonspuszanus ceera.

TexHuueckue yCTpOWCTBa M TMPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
doToamnmapar, NPOEKIIMOHHBINA amnmapaTr, MHKPOCKOM, TEJIeCKOI, BOJOKOHHAs
ONTHKA, TU(PpaKIIMOHHAS pelIéTKa, MOJISIPOUSI.

Jlemoncmpayuu

[IpsiMOnUMHEIHOE paclpOCTpaHEHUE, OTPAKEHHE U MPEJIOMIICHUE CBETa.
OnTuyeckue mpruodopHI.

[TonHOE BHYTpEeHHEE OTpakeHUE. Moiellb CBETOBOA.

HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.

Mogenu MUKpPOCKOIIa, TEJIECKOIIA.

Habmronerune natepdepeHIIy CBETA.

Hab6mronenune nudpaxium crera.

HaOGmronenue nucnepcuu cBera.

[TonyuyeHne cnekTpa ¢ MOMOLIBIO IPU3MBL.

[Toy4yenue ciexkTpa ¢ mMOMOIIBIO JUGPAKIIMOHHON PEIIETKH.

HaOnronenue nosisipuzanuu CBETA.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

N3mepeHune nokazaresis NpesioMJIEHNs CTEKJIA.



HccnenoBanue CBOMCTB U300paKEHU B JIMH3AX.
HaOnronenue nucnepcuu cBera.

Paznen 6. OCHOBBI CIeNIHAJIBHON TEOPUHM OTHOCUTEILHOCTH
[ paHuIBI IPUMEHNMOCTH KJIACCHYECKON MeXaHuKU. [locTynaTel ciennaibHON
TEOPUU OTHOCHUTEJIBHOCTH: WHBAPUAHTHOCTH MOAYJISI CKOPOCTH CBETa B BaKyyMe,
IIPUHIUI OTHOCUTENBHOCTA DWHINTEHHA.
OTHOCHUTEIIBHOCTD OJHOBPEMEHHOCTH. 3aMEJIECHUE BPEMEHH M COKpAIlCHUE
JUIVHBI.
DHEPrUsi U UMITYJIbC PEIIATUBACTCKON YaCTUIBI.

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

Pazgea 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonbl. opmyna [lnanka cBs3u sHEPrUM GOTOHA C €r0 YACTOTOU. DHEPTHUs
U UMITyJbC (pOTOHA.

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

JHaBnenne cBera. OnbiThl [1. H. JleOGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

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

Jlemoncmpayuu

®doTo3(dQdeKT Ha yCTAaHOBKE ¢ IMHKOBOM IJIACTHHOM.

HccnenoBanne 3akoHOB BHEMHETO (oToddhdeKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopna mo paccessHUIO 0 -4acTHIL.
IImanerapHas Mmogmens aroMma. llocrynatel bopa. M3nydyenue u moriomeHue
(GOTOHOB MpU Mepexoje aToMa C OJHOIO YPOBHSI SHEPrHMM Ha Jpyroil. Bujel
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aTOMa BOAOPO/IA.

BosHoBBIE cBOMCTBA yacTul. Bonnel ne bponnsa. KopnyckynsipHO-BOIHOBOM
Ty alu3M.

CroHTaHHOE U BBIHYKICHHOE U3ITyUYECHHE.

TexHuueckue yCTpPOWCTBA M MPAKTUYECKOE TMPUMEHEHHE: CIEKTPaIbHBIM
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBBII KOMIIBIOTED.

Llemoncmpayuu



Mopnens onbita Pesepdopaa.

Omnpenenenue JJIMHBI BOJIHBI J1a3epa.

HabGnronenue JInHeHYaThIX CIIEKTPOB U3ITyYEHHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

Habnronenue IMHEHYaToro CuexTpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTBI, JIOKA3bIBAIOIIUE CIOXKHOCTh CTpOeHUs sAnpa. OTKpbITHE
paanoaktuBHOCTH. OnbITH Pe3epdop/a 1o onpeeeHnio coctaBa paguoakTUBHOTO
uznyyenus.  CpoiictBa  anbda-, Oera-, ramMma-usnydyeHus.  BuusHue
PaINOAKTUBHOCTH HA KUBBIE OPTAHU3MBL.

OTtkpeiTHE TIpOTOHA M HeWTpoHa. HyknonHas monens siapa IeiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uucio sjapa. M30Tormsl.

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

DHeprus CBA3M HYKJIOHOB B sjipe. SAnepubie cuibl. Jlegekt Maccel siapa.

Snepnsbie peakunu. [lenenue u cuHTE3 AIEP.

SAnepnwiii peaktop. Tepmosinepusiii cuHTe3. [IpobiemMbl W TEPCIIEKTUBHI
AJIEPHON SHEPTETUKHU. JKOJOTUYECKHUE ACTIEKTHI IE€PHON SHEPTETHUKHU.

DiieMeHTapHble YacTUIlbl. OTKPBITUE TO3UTPOHA.

MeTonbl HAOJIIOIEHHS U PETUCTPALIUN 3JIEMEHTAPHBIX YaCTHLI.

dyHIaMeHTanbHbIe B3auMOJIeicTBUA. EAMHCTBO u3nueckol KapTUHBI MUDPA.

TexHuyeckue yCcTpoucTBa U IPAKTHUUECKOE ITPUMEHEHHUE: TO3UMETP, KaMmepa
Bunbcona, simepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

Cu€TurK MOHU3HUPYIOIINUX YACTHULL.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

HccnenoBanre TpeKOB 4acTHIL (TI0 TOTOBBIM (oTOrpadusim).

Pa3zgea 8. DiieMeHTBI ACTPOHOMHUM M ACTPOPUIMKH

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

Bun 3BénHoro HebGa. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, UX BHJIMMOE
JIBIDKCHUE.

ConHeyHas cucTema.

Connue. ConHewyHass akTUBHOCTh. Mctounumk 3Heprur CosiHIIA W 3BE3L.
3BE3/bI, UX OCHOBHbBIC XapaKTEPUCTUKHU. J(MarpaMma «CHEKTpaJbHBIM Kjiacc —
CBETHUMOCTBY». 3BE3Mbl TJIABHOM IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJIsI 3BE3] TJIABHOM NOCIENOBATENBHOCTH. BHYTpeHHee CTpoeHHue



3B€3/1. COBpEMEHHBIE MPEJCTABICHUS O MPOUCXOKIECHUU U 3BOoNMU CoJHIA U
3BE3]1. DTambl )KU3HU 3BE3.

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

Bcenennas. Pacmmupenne Beenennoit. 3akon Xa061a. Pazberanne raiakTuk.
Teopus bonpmoro B3peiBa. PenukToBoe n3inydeHue.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HaOnroienusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITbIOTEPHBIX
MPUJIOKEHUHN JJIs1 ONPEICIICHHS TTOJIOKEHUST HEOECHBIX OOBEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/11sd CEeBEpHOro NOMyIIapHs U IPKHUE 3BE3BI.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo0o01maromiee MOBTOPEHUE

Ponr ¢usuku W acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COIIMAILHOM M ATUUECKOU chepax NesaTeIbHOCTH YeJI0BeKa, POJib U MeCTO (DU3UKH U
aACTPOHOMHUU B COBPEMEHHOW HAYyYHOUW KapTHHE MHpPA, pOJib (U3UUECKOU TEOPUU B
dbopMupoBaHUY MPECTABICHUHN 0 (PU3NIECKON KapTUHE MUPA, MECTO (PU3UIECKOM
KapTUHBI MHpa B OOIIEM psJly COBPEMEHHBIX  €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MesxknpeaMeTHble CBSI3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsA B 11 kiacce oCymiecTBIsIeTCS C
Y4ETOM COAEPKATENbHBIX MEXKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meorcnpeomemnvie nonwsimusi, CBSI3aHHBIE C M3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUSA: SIBJICHWE, HAy4YHBIA (akT, rumote3a, (u3amdeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJISTMPOBAHNE, MOJIEIb, U3MEpPEHUE.

Mamemamuxa: peumieHHWE CHUCTEMbl YpPAaBHEHUH, TPUTOHOMETPUYECKHUE
(GYHKIIUU: CUHYC, KOCUHYC, TAaHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIHUHU HA OCU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYTOJIHLHHUKOB,
OTIpeJIeIICHHE TUIONIAIN TFIOCKUX PUTYp B 00BhEMa Tell.

buonocusn: »nextpuyeckue SBICHUS B KUBOW TMpUPOJE, KoJjieOaTelbHbIC
JBH>KCHUS B )KMBOM MPUPOJIE, ONITUYECKUE SBJICHUS B )KUBOW MPUPOJE, IEUCTBUE
paanaly Ha )KUBbIE OPTaHU3MBI.

Xumus: CTPOCHHE ATOMOB M MOJIEKYJ, KPUCTAIUINYECKAS] CTPYKTYpa TBEPABIX
TEJI, MEXaHW3MbI 00pa30BaHMS KPUCTALTNIECKON PEMIETKH, CIIEKTPATLHBIN aHAIIN3.



l'eocpaghus:  MarHuTHBIE TOJIOCA 3€MJIM, 3aJ€Kd MArHUTHBIX PYII,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3eMIICTPACEHUH.

Texnonozcus: JMHUM DJIEKTPOIEpeNady, TIEHEpaTop IMEPEMEHHOIO TOKa,
AJIEKTPOJIBUraTeNlb, WHAYKIMOHHAs I€4Yb, pajaap, pPaauONpUEMHUK, TEJIEBU30D,
aHTeHHa, TenedoH, CBY-neub, NMpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEeuYHas Oatapesi.



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

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

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3ynbTaThl OCBOCHHs yueOHOro npenmMera «Dusmkay» T0KHbI
OTpaxaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIluM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOUIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMbITA U OMbITA AEATEIBHOCTA B MPOILIECCE PEATU3ALUNA OCHOBHBIX HAIPaBICHUIN
BOCIIUTATEIBHON NESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3ULIMKU 00YYaIOIIEeTroCcsl Kak aKTUBHOTO U
OTBETCTBEHHOT'O 4JIEHA POCCUKCKOTO OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEUETIOBEYECKUX T'YMAaHHCTHUYECKUX U
JEMOKPATHYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO ACSTEIBbHOCTh B MHTEpPECax TI'PakIaHCKOIO
oOILIECTBa, y4aCTBOBATh B CAMOYIPABJICHUH B 00pa30BaTEIbHOM OpraHu3aluy;

YMEHHE B3aUMOJICICTBOBATH C COLIMATIbHBIMU HHCTUTYTaMH B COOTBETCTBUU C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTapHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) IaTPHUOTHYECKOT0 BOCTIMTAHMA:

c(hOpMUPOBAHHOCTh POCCUNCKON IPAXKTAHCKON UACHTUYHOCTH, MATPUOTU3MA;

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

3) IyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH, B TOM YHCIIE€ B
JESATEIIbHOCTU YYEHOT0;

OCO3HaHME JIMYHOTO BKJIaJa B TOCTPOEHUE YCTOMYMBOrO OyAyIIEro;

4) 3¢TeTHYECKOT0 BOCTIMTAHMA:

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

5) TpyA0BOT0 BOCIIUTAHUSI:



UHTEPEC K pa3luyHbIM cdepaMm npodheccCHoHANbHON NeATENbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHUE COBEpPIIATh OCO3HAHHBINA BHIOOD
Oynymeit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBI;

TOTOBHOCTh M CHOCOOHOCTh K 00pa30oBaHUIO U caMOOOpa30BaHUIO B 00JIacTH
(bU3UKY HA IPOTSKEHUU BCEH JKU3HU;

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

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

IJJAHUPOBAHUE U OCYLIECTBICHUE ACHCTBUI B OKPYKAIOILIEH Cpelle Ha OCHOBE
3HAHMS LIeJIEW YCTOMYNBOIO Pa3BUTHS YEJIOBEYECTBA;

paclIMpeHne OmbITa JEATEIBHOCTH SKOJOTMYECKOM HANpaBICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PU3HKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

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

OCO3HAaHHE LEHHOCTH HAy4YHOM [EATEIIbHOCTH, T'OTOBHOCTH B IPOLECCE
U3y4YeHUs! (PU3BHKHU OCYIIECTBIIATH IPOEKTHYIO M UCCIEA0BATENbCKYIO IEATEbHOCTh
WHIUBUYAJIHO U B TPYyIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJILHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckue aeicTBUs:
CaMOCTOSITEIbHO  (OpMyJIHpOBaTh W aKTyaJIU3UpOBaTh  MPoOJEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh LENH JIEeATEIIbHOCTH, 3aJaBaTh MapaMeTPbl U KPUTEPHUH HX
JIOCTUKEHUS,
BBISBJISITh  3aKOHOMEPHOCTM M MPOTUBOPEYMST B  paccMaTpUBaeMbIX
(bU3NYECKUX SIBICHUSIX;
pa3pabaThiBaTh IJIaH PEIICHHs] MPOOJIEMBbI C YYETOM aHAlIM3a WMEIOIIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTD, OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB
1[EJISIM, OLIEHUBATh PUCKH TIOCJICICTBUMN JEATEIbHOCTH,
KOOPJIMHUPOBATH ¥ BBITIOHITH pabOTy B YCIOBUAX PEATbHOTO, BUPTYaJIHLHOTO
1 KOMOMHUPOBAHHOTO B3aWMOJICHCTBUS;
pa3BUBATh KPEATHBHOE MBIILIEHUE TPU PEIICHUU )KM3HEHHBIX MTPOOJIEM.
Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.
BJIAJ€Th HAy4YHOW TEPMUHOJIOTHEH, KIIIOUEBBIMH TOHATHUSIMU M METOJAMHU
buznuecKoil HayKu;



BJIa/IETh HaBBIKAMHU Y4eOHO-HCCIEA0BATEIHCKON U MPOEKTHON AESITENbHOCTH
B 005acTH (U3UKU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY TOUCKY
METOJIOB peUIeHHs 3ahad (U3MUECKOTO COJEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/IOB [TO3HAHUS,;

BIAJCTh BHUAAMH JESATEIBHOCTH IO TMOJYYEHUI0O HOBOTO 3HAHUS, €ro
UHTEPIIPETAlUY, MPeoOpa3oBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4EeOHBIX
CUTYalLUsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (DU3HUKY;

BBISIBJISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUNOTE3Y €€ pellleHUs, HAaXOAUTh apTyMEHTHI JUIsl JOKa3aTeIbCTBAa CBOUX
YTBEPXKACHU, 3aJaBaTh MapaMeTPbl U KPUTEPUH PEILICHUS;

aHAIM3UPOBAaTh TMOJYYCHHBIE B XOJE pEHICHHS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

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

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

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

YMETb UHTErpUPOBATH 3HAHUS U3 Pa3HBIX YUEOHBIX NMPEIMETOB;

BBIIBUTATh HOBBIE HJIEH, TIPEJIaraTh OPUTHHAIBHBIE TIOAXObI U PEIICHNUS;

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

Pabora c nundopmanueii:

BJIa/IETh HaBbIKAMH MOJIy4€HUs MHPOpMAIUU (PU3UUECKOrO COJEpKaHUs U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSITEILHO OCYIIECTBIIATh IOUCK, AaHAIU3,
CHUCTEMAaTH3alMI0 ¥ HWHTEPIPETani0 WHPOPMAIMU PAa3IMYHBIX BHIOB U (Popm
MIPEICTaBICHNUS;

OLIEHUBAThH JOCTOBEPHOCTH UH(OpMALIHH;

UCIIONIb30BaTh  CpeAcTBa  MH(POPMAIMOHHBIX M KOMMYHHKAI[MOHHBIX
TEXHOJOTHA B PEIICHUH KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3aI[MOHHBIX
3a/1a4 ¢ COOI0IeHHEM TpeOOBaHUM SPrOHOMUKH, TEXHUKH O€301TaCHOCTH, TUTUEHBI,
pecypcocOepexeHusi, MPaBOBbIX W STUYECKUX HOPM, HOpM HH(DOpPMAIMOHHON
0e301aCHOCTH;

CO3/1aBaTh TEKCThl (DPU3MUECKOTO COAEpX aHUs B pas3IMuHbIX (opMaTax ¢
yu€TOM HazHaYeHHsI HHPOPMAIUH U 1IEJICBOU ayAUTOPHH, BHIOMpAas ONTUMAIBHYIO
dbopMy IIpeCTaBICHUS U BU3yaJIU3alUu.

KoMMyHuKaTHBHBIE YHHBePcaIbHbIe YUeOHbIe JeliCTBUS:
OCYILIECTBIISITH OOIEHNE HA YPOKaxX (PU3UKH U BO BHEYPOUHOM JESITEIbHOCTH;
pacrosHaBaTh MPEANOCHUIKM KOHQUIMKTHBIX CHUTyalliii W  CcMsr4artb
KOH(JIUKTBI;



pa3BEPHYTO W JIOTUYHO HW3JIaraTh CBOIO TOUYKY 3pPEHUS C HMCIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB;

MOHUMATh M HCIOJIL30BaTh MPEUMYIECTBA KOMAHIHONW M WHIWBHUIYaIbHOM
paboTHI;

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

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

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

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

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

PeryasiTuBHbIe yHUBeEpPCAJIbHbIEe YUeOHbIE 1eliCTBUS
Camoopranusanus:

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

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

JIaBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

pacHIMPATh paMKH Y4E€OHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHUIM;

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

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBJICHUIO JPYAHWIMH B 0O0JaCTH
(bu3HKH, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEKT:

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

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

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallud, BbIOOpa BEPHOTO
peLIeHHS;



YMETh OIIEHWBATh PUCKH W CBOEBPEMEHHO TPUHUMATH PEMICHUS MO HX
CHW)KCHHUIO;

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TMPH aHAINU3E pe3yIbTaTOB
JeSTEIIbHOCTH;

NPUHUMATH CeOsI, MOHMMAsi CBOM HEJIOCTATKH M JOCTOMHCTBA,

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
NEeSATEeTLHOCTH;

npHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIMOKH.

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

CaMOCO3HaHMsl, BKJIFOUAIOIIETO CIOCOOHOCTh MTOHUMATh CBOE AMOIIMOHATILHOE
COCTOSIHUE, BUJIETh HANpPABICHUS PA3BUTHUS COOCTBEHHOM AMOIIMOHAIILHON CepHI,
OBITH YBEPEHHBIM B ce0€;

cCaMOpETYyJMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIIOCOOHOCTh AaIanTUPOBAaThCA K
HMOIIMOHAJIEHBIM U3MEHEHHSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHUBAIIMH, BKIIOUYAIOIICH CTPEMJICHUE K JOCTIKCHUIO TEIH U
yCcrexy, ONTUMU3M, WHHUIIMATHBHOCTh, YMEHHE JEHCTBOBATh HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CITIOCOOHOCTh MOHUMATh AMOIIMOHAIEHOE COCTOSTHUE
JIPYTUX, YYUTHIBATH €r0 TMpPHU OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO U COIIEPEIKUBAHUIO;

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

HPEAMETHBIE PE3YJIbTATBI

K xonity o6yuenus B 10 kiacce nmpeaMeTHbie pe3yiabTaThl Ha 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUaIOIIUXCS YMEHHIA:

JEMOHCTPUPOBATh Ha IMpUMEpax Pojb U MeCcTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KAapTUHbI MHUpPa, B Pa3BUTUU COBPEMEHHOU TEXHUKU HU
TEXHOJIOTUH, B IPAKTUYECKON JESATEIBHOCTH JIIOIEM;

YUUTBHIBaTh TPAHUIBl MPUMEHEHUS W3YYCHHBIX (U3NYECKUX MOJEIIEH:
MaTepuaibHas TOUKa, MHEepIUaIbHasl cUcTeMa OTCU€Ta, abCOMIOTHO TBEPAOE TEIIO,
UJICAJIBHBIN I'a3, MOJEIIM CTPOCHUS Ia30B, )KUAKOCTEH U TBEPABIX TEJ, TOUECUHBIN
AIIEKTPUUECKUH 3apsij MpU pelieHnH (PU3NYECKUX 3a/1ay;

pacno3HaBaTh (PU3NYECKUE SBICHUS (TPOIECChI) U OOBIACHITH MX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJIIPHO-KUHETUYECKOW TEOPUM CTPOEHMS BEIIECTBA U



AJIEKTPOMHAMUKH: PABHOMEPHOE U PABHOYCKOPEHHOE MPSMOJIUHENHOE NBIKCHHE,
CBOOOJHOE TIAJICHUE TEJ, JBWKEHUE MO OKPYKHOCTH, MHEPIIHSI, B3aNMOICHCTBHE
ten, nuddysus, OpOyHOBCKOE IBWIKEHHE, CTPOCHUE JKHIKOCTEH W TBEPABIX Tel,
U3MEeHeHHe o0bEMa Tel MpU HarpeBaHUU (OXJIaXKIEHUU), TEIUIOBOE PaBHOBECHE,
UCIapeHue, KOHACHcalus, IUIaBJICHUE, KpPUCTAUIM3alusl, KHUIEHHUE, BIAKHOCTb
BO3lyXa, MOBHIIICHUE ABJICHUS Ta3a MPU €ro HarpeBaHWU B 3aKPBITOM COCY/IE,
CBSI3b MEXKIY MapaMeTpaMH COCTOSHHUS Ta3a B M30MPOIIECCax, ICKTPHU3AIUs Tel,
B3aMMOJICHCTBHE 3aPs/IOB;

OMKCHIBATh MEXAHUYECKOE JBIKEHUE, WCIONb3YS (U3UUECKUE BEIUYMHBI:
KOOpJIMHATa, MyTh, MEpPEMEIIeHHE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHJa,
UMITYJIBC TeJla, KHHETHYECKas DHEPTrus, MOTCHIMAIbHAS YHEPTrHs, MEXaHHYeCKas
paboTa, MeXaHWYecKas MOIIMHOCTh; NPH ONHUCAHWW TPABWJIBHO TPaKTOBATh
(bU3MYEeCKU CMBICT HCIOJIb3yeMbIX BEJIMYHMH, WX OOO3HAYCHUS UM €IUHMUIIBI,
HaXOJUTh (OPMYJIbI, CBSA3BIBAIONIUE JTAaHHYIO (U3UYECKYIO BEJIMUUHY C JAPYTUMU
BEITMIMHAMU;

ONHMCHIBATh H3yYEHHBIC TETUIOBBIE CBOMCTBA TEN W TEIJIOBBIC SIBJICHHSI,
UCTIONIB3Ysl (M3WUYECKHME BEIMYWHBL: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHssa
KMHETHYECKasi DHEPTUsl XaOTHYECKOTO JBIKEHUS MOJICKYJI, CpEIHEKBaApaTUIHas
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIJIOTHI, BHYTPEHHSS JHEprusi, padora rasa,
KOA((PHUIIMEHT TMONE3HOTO JCUCTBUS TEIUIOBOTO JBHUTATENs; TPH ONMUCAHUU
MPaBUJIBLHO TPAKTOBaTh (U3MYECKUH CMBICT HCIOIB3YEMBIX BEIWYUH, WX
0o0O3HAaUeHUs W EAUHUIIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JaHHYIO
(pU3MUECKyIO BEJIMYMHY C APYTUMH BEJIMUHHAM;

OIMMKCHIBATh U3YUYCHHBIE IICKTPUUYECKUE CBOMCTBA BEIIECTBA U AJICKTPUUECKHE
sBJICHHSI (TIPOIIECCHI), UCTIONB3Ys (PHU3NYECKUE BETUUYMHBI: AJICKTPHUCCKUIN 3apsi,
AIIEKTPUUECKOE TOJIe, HAMPSOKEHHOCTD TOJIS, MMOTEHIINAN, Pa3HOCTh IMOTEHIINAJIOB,;
IpU ONMHWCAHWM TIPABWJIBHO TPaKTOBAaTh (PU3WYECKUI CMBICT HCIHOJIB3yEeMbIX
BEITMYMH, WX OOO3HAYCHUS] W EIUHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIINE
JTAHHYI0 (PM3UYECKYIO BEJTUYHHY C IPYTHMH BEITHUYNHAMH,

aHAM3UPOBaTh (PU3MUYECKHE MPOIECChI U SBIICHUS, UCIONB3Ys (PU3HUCCKHEC
3aKOHBI ¥ NIPUHIMIIBL: 3aKOH BCeMUpPHOTO Tsarotenus, I, 11 u I 3akonsl HeroTOHAa,
3aKOH COXpaHEHUS MEXaHMYECKOW DHEPrUH, 3aKOH COXPAaHEHUS WMITYJIbCa,
OPUHITUI CYMEPIIO3UIIMA CHJI, TIPUHITUI PABHOMPABUS WHEPIHAIBHBIX CHCTEM
oTcuéra, MOJICKYISIPHO-KMHETHYECKYI0 TEOPHIO CTPOCHHS BEIECTBAa, Ta30BbHIC
3aKOHBI, CBA3b CPEIHEW KMHETUYECKOW SHEPIUH TEIUIOBOTO JABUKEHUS MOJIEKYJ C
aOCOJIIOTHON TeMIlepaTypou, MepPBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
AIEKTPUYECKOTO 3apsiga, 3akoH KyloHa, TpU ATOM pa3iaudarh CIOBECHYIO
(bOpMYIMPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BHIPAKEHUE W YCIIOBUSA (TPaHMIIBI,
00J1aCTH) TPUMEHUMOCTH;



OOBSICHATH OCHOBHBIE TPUHIIMIIBI ACHCTBHUS MAIIMH, TPUOOPOB U TEXHUUECKUX
YCTPOMCTB; pa3anyaTh YCIOBHs UX 0€30MacHOTO MCMHOJIb30BaHUS B MOBCEIHEBHOU
KHU3HU;

BBITIOJIHATh OKCIIEPUMEHTHI 110 HCCIIEIOBAHUIO (DU3UYECKUX SIBIICHUUA W
MPOLIECCOB C HCIIOJIb30BAaHUEM TMPSMBIX W KOCBEHHBIX HM3MEPEHUH, TpPHU ITOM
dbopmyrpoBaTh mpodaeMy/3aaady U THIIOTE3Y y4eOHOTO IKCIIEPUMEHTA, COOMPATH
YCTaHOBKY M3 MPEAJIOKEHHOTO 000PYI0BaHMsI, TPOBOAUTD OMBIT U (POPMYIUPOBATH
BBIBOJIBL;

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

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAY  (PU3NYECKUMHU  BEIUYMHAMH  C
UCIIOJIb30BaHUEM TMPSIMBIX HM3MEPEHUMN, MPU 3TOM KOHCTPYMPOBATh YCTAHOBKY,
(GuKcHpOoBaTh Pe3yabTaThl MOJTYUYEHHON 3aBUCUMOCTH (PU3NYECKUX BEJTUYMH B BUJIE
TaONuUIl U TpaUKOB, IETATh BEIBOJBI 10 Pe3yIbTaTaM HMCCIIECIOBAHUS;

coOJroaTh MpaBuia 0€30MacHOTO TpyJa MpU MPOBEAECHUU UCCIICIOBAHUN B
pamMKax yd4eOHOTO SKCIEpUMEHTa, Y4eOHO-HCCIEeNOBATENIbCKOW U MPOEKTHOM
JESITEIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M J1aOOPATOPHOIO
00opy1I0BaHUS;

pemiaTh pacu€THble 3aJa4d C SIBHO 3aJaHHON (DUM3MYECKOW MOJEINbIO,
UCTIONB3YS (PM3HUECKHEe 3aKOHBI U MIPUHITUIIBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a7a9u
BBIOMpATh (PU3UYECKYIO MOJEINb, BBIACHITh (PU3NUECKHE BEJIMYUHBI U (POPMYIIHI,
HEOOXOJUMbIE ISl €€ pellleHusi, MPOBOAUTHh PACUETHl U OLIEHUBATh PEAIBbHOCTD
MOJIy4YE€HHOT0 3HaueHus (PU3NUECKON BEINUNHBI;

pelaTh KaueCTBEHHBIC 3a7au: BHICTPAUBATh JIOTUYECKH HEMPOTUBOPEUNBYIO
[ENOYKY PACCYKICHUU C OMOpON Ha M3Y4YCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3UYeCKHEC IBIICHUS,

UCIIOJIb30BAaTh MTPH PEIICHUH YUeOHBIX 3a/1a4 COBpEMEHHbIE UH(POPMAIIMOHHbIE
TEXHOJOTHH JJIsl TIOUCKA, CTPYKTYPUPOBAHUS, WHTEPIIPETAIMNA U TPEICTABICHUS
y4eOHOH M HAY4YHO-TIOMYJIApPHONH HWHGOPMALMK, TOJYYEHHOM W3 pa3InyHBIX
UCTOYHUKOB, KPUTUYECKH aHAIM3UPOBAThH MOydaeMylo HH(POPMAIIHIO;

IPUBOJUTH MPUMEPHI BKJIaJIa POCCUHUCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, O0BSICHEHHE MPOLIECCOB OKPYKAIOLIETO MUPA, B Pa3BUTHE TEXHUKH
1 TEXHOJIOTHU;

UCIIOJIb30BATh TEOPETUUECKUE 3HAHUS 110 (PU3UKE B MOBCETHEBHOM MKU3HU IS
oOecniedueHnss 0€30MAaCHOCTH MPH OOpalleHUH ¢ MpUOOpaMHU U TEXHUUYECKHUMHU
yCTPOMCTBaMH, JJIsl COXPAaHEHUS 3I0pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHUECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;



paboTath B TPYyNIE C BBHIMOJHEHUEM PAa3IUYHBIX COIUAIBHBIX POJIEH,
IUTAHUPOBaTh PabOTy TPYNNbl, PalMOHAIBHO PpACHpPEeisITh OOSI3aHHOCTH U
IUIAHUPOBATH JIESITEIIBHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJIEKBATHO OLICHHBATh
BKJIJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHUE paCCMAaTPUBAEMOMN MTPOOIIEMBI.

K kon1y o0yuenus B 11 kiaacce npeMeTHbIe pe3yIbTaThl HA 06230BOM YPOBHE
JIOJKHBI OTpaXkaTh C(OPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

JIEMOHCTPUPOBATh Ha MPUMEpPAX pOJib U MeCTO (U3UKH B (HOPMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTUHBI MHUpPa, B Pa3BUTUU COBPEMEHHOM TEXHUKH W
TE€XHOJIOTUW, B MPAKTUYECKOW NEITENBHOCTH JIOAEH, LEIOCTHOCTh U EIUHCTBO
bu3nYecKoi KapTUHBI MUPA;

VUYUTBHIBATh TPAHUIBI TPUMEHEHHUS M3YUYCHHBIX (DU3UYECKUX MOJCICH:
TOYEYHBIN IJIEKTPUUECKUM 3apsil, JIyd CBETA, TOUCYHBIM UCTOYHHUK CBETA, SAEpHAs
MOJIe]Ib aTOMa, HYKJIOHHAs MOJEJIb aTOMHOTO sijipa MPHU pPEUICHUU (PU3NYECKUX
3a/1ay;

pacno3HaBath (GU3UYECKHUE SIBJICHUS (MPOLIECCh) U OOBSICHATH UX HAa OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (PUBHMKU: DJIEKTPUYECKAs TPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEWCTBUS TOKA, B3aHMMOJECHCTBHE
MAarHuTOB, JJICKTPOMAarHuTHAas WHAYKUHWS, JACHCTBHE MAarHUTHOrO TIOJISI Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsll, AJIEKTPOMATrHUTHBIE KOJeOaHUs U
BOJIHBI, NPSIMOJIMHEWHOE pPACHpPOCTPAHEHHE CBETa, OTPAXECHHE, MPEIOMIICHUE,
uHTeppepeHus, audpakuus W MOOJAApU3alMs CBETa, JUCIEPCHs CBETa,
dboTtoanekTpudeckuii 3pdext (poTodrddeKT), CBETOBOE TaBICHNUES, BOSHUKHOBCHUE
JUHEWYAaTOro CHEKTpa aToMa BOJOpPOJA, €CTECTBEHHAass W HCKYCCTBEHHas

PaguO0aKTUBHOCTB;
ONMKCHIBATh W3YUYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOAMMOCTb  pa3JIMYHBIX  Cpel) WU

AIIGKTPOMArHUTHBIC SIBICHUS (MPOLIECCHI), UCIONB3YAd (PU3NYECKUE BEIUUYHHBIL:
DIIEKTPUYECKUN 3apsill, CWJIa TOKA, JIEKTPUYECKOE HAIPSIKEHUE, DIEKTPUUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIAs Cuiia, paboTa TOKa,
WHIYKIUS MarHUTHOrO MoJsA, cuia Ammepa, cuna JlopeHia, MHIyKTUBHOCTH
KATYIIKH, DHEPrUs AJIEKTPUYECKOTO0 M MArHUTHOTO IMOJIEH, MEPHOJ M YacToTa
KojeOaHUN B KoJeOAaTeTbHOM KOHTYpe, 3apsl W cuja ToKa B IIpolecce
TAPMOHMYECKUX DJIEKTPOMAarHUTHBIX KoJeOaHuM, (POKYCHOE pacCTOSHHE U
ONTHUYECKAs] CUJIa JIMH3bI, NMPU ONUCAHUM TPABUIBHO TPAKTOBATh (PU3UYECKUMA
CMBIC]I HCIOJIb3YEMBIX BEJIMYMH, HMX OO0O3HAUeHHs M EJAUHMIIbI, YKa3bIBaTh
(bopMyIIbI, CBSI3bIBAIONINE JAHHYIO (DU3UUECKYIO BETUYHHY C JPYTUMH BEIUYUHAMH;

ONMCBHIBATh H3YyYECHHBIE KBAHTOBBIE SIBICHUA W IPOLECCHI, HCIOIb3Ys
busznyeckue BEIMYUHBL: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, AJMHA BOJHBI H
4acTOTa CBETA, SHEPTUs U UMITYJIbC (DOTOHA, IEPHO]T MOTYypaciaga, SHEPTUS CBA3U



aTOMHBIX SIZIEp, TPUA ONMUCAHWU TMPABWIBHO TPAKTOBATh (DU3UYECKUNA CMBICIT
WCITOJIb3YEMBIX BEJIMYMH, MX OOO3HAUEHUS W CAWHMIIBI, YKa3biBaTh (OPMYJIBI,
CBSI3BIBAIOIIME JAHHYIO (PU3WYECKYI0 BEIUYMHY C JPYTUMH BeJIMYWHAMH,
BBIYHCIIATH 3HAUCHHE PU3NUECKON BETUUNHBIL

aHAIM3UPOBaTh (PU3UYECKHE TMPOIECChl U SIBICHUS, UCIOJIb3Ys (PU3NUECKHE
3aKOHBI U MPUHUMUIBL: 3aKOH OMa, 3aKOHBI MOCIEA0BATEIBHOIO U MapaJJIEIbHOTO
COCOMHEHUS TPOBOJHUKOB, 3aKOH Jxoyns—JleHma, 3aKOH 3IEKTPOMArHUTHOU
WHIYKIUHU, 3aKOH MPSAMOJUHEHHOTO PaclpOCTPaHEHUs! CBETA, 3aKOHBI OTPaKEHHUSI
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE OWHINTeHa miia pororddexra,
3aKOH COXPAHEHUsl SHEPrUHU, 3aKOH COXPAHEHUS HUMITYJIbCA, 3aKOH COXPAaHEHUs
AIEKTPUUECKOTO 3apsAjia, 3aKOH COXPAHEHMs] MAacCOBOIO 4YMCIIa, MOCTyJaThl bopa,
3aKOH PAaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pasjinyaTh CIOBECHYIO (DOPMYIUPOBKY
3aKOHa, €ro MaTEeMaTHYEeCKOE BBIPAXKEHHWE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MPUMEHUMOCTH;

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

CTPOUTh U OIHCHIBaTh H300paXEHHE, CO3[1aBAEMOE IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCJICIOBAHUIO (DU3UYECKUX SIBICHUU W
MIPOLIECCOB C HCIIOJIb30BAHUEM IMPSMBIX M KOCBEHHBIX H3MEPEHUH: MpPU 3TOM
dbopmynupoBaTh NpodIeMy/3a1ady U TUIIOTE3y Y4eOHOT0 SKCIIEPUMEHTa, COOUpPaTh
YCTaHOBKY U3 MPEJJI0KEHHOTO 000pYA0BaHUS, POBOJAUTH OMBIT U POPMYITHPOBATH
BBIBO/IbI;

OCYIIECTBIISAThH MPSAMbIE U KOCBEHHBIE M3MEPEHUS (PU3NUECKUX BEITUYHH, TTPU
TOM BBIOMpaTh ONTHUMAJBHBIA CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

HCCJIEIOBATh 3aBUCUMOCTH (PM3HUECKUX BEIMYUH C UCTIOIB30BAHUEM TPSIMBIX
U3MEPEHUI: TPU STOM KOHCTPYHPOBATH YCTAaHOBKY, (DMKCHUPOBATH PE3yJbTAThHI
MOJIyYEHHOW 3aBUCUMOCTH (DU3MYECKUX BEJIMYMH B BHUAE TaOMUI U TpadHKOB,
JienaTh BBIBOJIBI MO PE3YJIbTATAM MCCIIEIOBAHUS;

co0Jro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEACHUU HCCIEAOBAHUN B
pamMKax ydeOHOro SKCIEpUMEHTa, YyueOHO-HCCIEeIOBATEIIbCKOW U MPOEKTHOU
JESITEIBHOCTH C HCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPOMCTB M J1aOOPaTOPHOIO
000Opy10BaHUS;

pemiath pacu€THble 3aJayd C SIBHO 3aJaHHON (U3MYECKOW MOJEINbIO,
UCTOJB3Ys (PU3HUECKHE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBUA 3a1a4u
BBIOMPATH (PU3UYECKYIO MOJENb, BBIACIATh (PU3MUECKHE BEIMYUHBI U (HOPMYIIBI,
HEOOXOJUMbIE ISl €€ pellleHus, MPOBOAUTh PACYETHl U OLIEHUBATH PEATBbHOCTD
MOJIy4YeHHOTO 3HAYeHUS (PU3UYECKON BEJIMYUHBI;



pelaTh Ka4eCTBEHHbIE 3a/1a4U: BBICTPAUBATh JIOTHUYECKH HENPOTUBOPEUHUBYIO
LEMOYKY PACCYXKACHUN C OMOpPOM Ha H3YUYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
bu3nYecKue SIBICHNUS;

UCIIOJIb30BAaTh IIPU PELIEHUH YUeOHBIX 3a/1a4 COBPEMEHHbIE HH(POPMALIMOHHbIE
TEXHOJIOTHH [UISl TIOMCKA, CTPYKTYPUPOBAaHMsI, HHTEPIIPETALIMM M MPEICTABICHUS
y4eOHOH M HAYYHO-TIONMYJIAPHOM HMH(POPMALMH, IOJYYEHHOW W3 pa3InYHBIX
UCTOYHUKOB, KPUTUYECKU aHAIM3UPOBAThH MOIydaeMyto HHPOPMAIIHUIO;

OOBSCHATh NPUHLMIIBI JEHCTBUS MAallMH, HPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA UX 0€30MaCHOIO MCHOJIb30BAaHUS B ITOBCEIHEBHOU
KU3HY;

INPUBOJUTH MPUMEPHI BKJIaJ]a POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKU, B OOBSICHEHUE IMPOILIECCOB OKPYKAIOIIETO MHpa, B pPAa3BUTHE
TEXHUKH U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS 110 (PU3KKE B TOBCEIHEBHOM JKU3HU IS
oOecrieueHus: 0€30MaCHOCTH MpU OOpameHuu ¢ NpudopaMu M TEXHUYECKUMH
YCTPOMCTBAMM, NIl COXPAHEHHUS 3J0POBbS M COOJIOJECHUS HOPM SKOJOTHYECKOTO
MIOBEACHUS B OKPYXKAIOILIEH CpeaE;

paboTaTh B TIpynme C BBINOJHEHUEM pAa3JIMYHBIX COLUAIbHBIX pOJeil,
IUIAHUPOBaTh pPabOTy TPyHNbl, PaLMOHAIBHO PpACHpPElesITh OOS3aHHOCTU U
IUIAHUPOBATH JIESTENIbHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJIEKBATHO OLICHUBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIICHHE PACCMAaTPUBAEMOM IPOOIEMBI.



TEMATHYECKOE NVIAHUPOBAHUE C YKA3AHUEM KOJJIMYECTBA AKAJEMHWYECKHUX YACOB,
OTBOJUMBIX HA OCBOEHUE KAXKJION TEMbI YYEBHOI'O IIPEJMETA, YYEBHOI'O KYPCA (B TOM
YYEBHOI'O MOAYJA MU BO3MOXKHOCTD
HCHOJBb30BAHUS IO DTOM TEME DJJEKTPOHHLIX (IIM®POBBIX) OBPA3OBATEJBHBIX
PECYPCOB, ABJAIOIUXCA YYEBHO-METOANYECKUMU MATEPUAJIAMHA

YUCJIE

BHEYPOYHOI JAESATEJBLHOCTH),

10 KVIACC

HaumeHoBaHue pa3ieioB U TeM

Koan4yecTBO 4acoB

DJIeKTpOHHbIe (LM(POBbIE)

Ne n/m Kontpoabnbie  IIpakruueckue
NMPOrpamMmbl Bcero o0pa3oBaTejibHbIE PeCypChl
padoThI padoThI
Paznen 1. PDU3UKA U METO/IbI HAYUYHOI'O ITIO3HAHUSA
)
1.1 VISHIEH B MOTOAB! HAYHHEOTO 2 https://m.edsoo.ru/AV1IAWVNQO
MO3HAHUS
Htoro no pazneny 2
Pa3znen 2. MEXAHUKA
2.1 Kunematuka https://m.edsoo.ru/SN02MCWXU
2.2 Junamuka https://m.edsoo.ru/RML6BX3PU
2.3 3aKOHBI COXPAHEHUS B MEXaHHUKE 1 1 https://m.eds00.ru/86NRCXHA7
Hroro 1o pasnery 18

Paszpen 3. MOJIEKYJISIPHASA ®PU3UKA U TEPMOANHAMUKA

OCHOBBI MOJIEKYJISIPHO-

3.1 N 9 1 https://m.edsoo.ru/HRGV8NOPE
KHHCTUUYCCKOU TeOpI/II/I

3.2 OCHOBBI TEpPMOAMHAMUKHI 10 1 https://m.edsoo.ru/HK6KL6RS9
A )

33 TPCTATHBIC COCTOTHMA BetecTsa 5 https://m.eds00.ru/HSM355JCH

®da3oBbIC MEPEXOIBI



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

Uroro no pazgeny

24

Pasnen 4. JIEKTPOAUHAMUKA

4.1 DneKkTpocTaTuka 10 https://m.edsoo.ru/LSRP72QLI
IT i i TOK.
4.2 OCTOSHIRIH SIICKTPMHPCHHIL TOK 12 https://m.eds00.ru/GEWTDQXWW
Toku B pa3nmyHbIX cpenax
Hroro no pazgeny 22
PeszepBHoe Bpemst 2
OBLIEE KOJIMYECTBO YACOB I1O0 68

[NPOT'PAMME



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

11 KJIACC

HaumenoBanue pa3aesioB U TEM

KoanyecTBo 4acoB

DJIeKTpoHHbIe (LM (ppoBbIE)

Ne n/m Kontpoabnbie | IpakTuueckue
MPOrpaMMblI Bcero o0pa3oBaTejibHbIE PeCypPChl
padoThI padoThI
Paznen 1. JIEKTPOIMHAMUKA
M .
1.1 ArHATHOE MOJIC. DICKTPOMArHHTHAA 11 1 3 https://m.eds00.ru/Z2Q390NG8
WHTYKIUS
Htoro no paznemny 11
Paszaen 2. KOJTIEBAHUS U BOJIHbBI
M
2.1 CXAMMHCCKHC 1 STCKTPOMATHHTHBIC 9 1 https://m.edsoo0.ru/STLNQKPG6
KoJe0aHus
M
2.2 CXAHMHCCKHC 1 SICKTPOMATHHTHBIC 5 1 https://m.edso0.ru/WQT6385V1
BOJIHBI
2.3 OnTHka 10 3 https://m.edsoo.ru/TUPOIURXM
Hroro no paszneny 24

Pazzea 3. OCHOBBI CIIEIIUAJIbHON TEOPUU OTHOCUTEJBHOCTH

OcHOBEI crenualabHON TCOpHUU

3.1 4 1 https://m.edsoo.ru/AOUCOVDK?2
OTHOCUTEIBHOCTH
Hroro mo pazneny 4
Pasznen 4. KBAHTOBAS ®U3UKA
4.1 DeMeHThI KBAHTOBOI OMTHKH 6 https://m.edsoo.ru/8W0O0VAWQRS
4.2 Crtpoenue atoma 4 https://m.edsoo.ru/HSBEAOOEA
4.3 ATOMHOE PO 5 https://m.edso00.ru/97MC9DZXQ
Wroro no pazueny 15



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

Paznesa S. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKU

51 DJIeMEHTHI aCTPOHOMHU U aCTPODHU3UKH 7 1 https://m.edsoo.ru/3EOD6EKXI9

Hroro no pazneny 7

Paznen 6. OBOBIIAIOIIEE TIOBTOPEHUE

6.1 O6o06mmatoniee MOBTOPEHUE 4 https://m.edsoo.ru/O2JEGZCIM
Hroro no pazneny 4
PesepBHOE BpeMms 3

OBIIEE KOJIMYECTBO YACOB I10

[NPOTPAMME 68 4 !



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

HOYPOYHOE INIVIAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanyecTBo 4acoB

Bcero

KoHnTpoJibHbIE
padoThI

IIpakTHyeckue
padoThI

Jara
U3y4YeHUS

DJIeKTPOHHbIEe HH(POBbIE
o0pa3oBaTe/IbHbIE pecypchl

®du3nka — HayKa 0 IpUpo/Ie.
HayuHbie MeTOIbI TO3HAHUS
OKpY’KaIOIIero MUpa

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

Pois 1 MecTo dusuku B
(hopMHUPOBaHUH COBPEMEHHOM
Hay4HOU KapTHUHBI MUDa, B
MPAKTUYECKOH IeATETLHOCTH
J0IeU

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

MexaHu4ecKoe IBHKEHHE.
OTHOCHTENBHOCTD
MEXAHHYECKOTO JIBHKEHHS.
[lepemerenue, CKOPOCTH,
YCKOpEHHE

https://m.edsoo.ru/RSOA0V5ZX

PaBHOMEpHOE IPSIMOJIMHEWHOE
JBUYKEHUE

https://m.edsoo.ru/L8IPY2JEZ

PaBHOYyCKOpEHHOE
HpﬂMOHHHeﬁHOG JABUXXCHUEC

https://m.edsoo.ru/MDIDKJOUB

CB0OOIHOE TaJeHHE.
Yckopenue cBOOOTHOTO
ImagCHUuA

https://m.edsoo.ru/MXPLZIX8J

KpuBonuneiiHoe 1BUXEHHUE.
JIBrb>keHUE MaTepHalIbHOM
TOYKH IO OKPYKHOCTH

https://m.edsoo.ru/TFLJ2C4DN



https://m.edsoo.ru/YXGQSPM1P
https://m.edsoo.ru/8HSXWFFVO
https://m.edsoo.ru/RSOA0V5ZX
https://m.edsoo.ru/L8IPY2JEZ
https://m.edsoo.ru/MDIDKJ0UB
https://m.edsoo.ru/MXPLZIX8J
https://m.edsoo.ru/TFLJ2C4DN

[IpuHIKIT OTHOCUTEIBHOCTH
lNanunes. MuepunanbHbie
cuctembl otcuera. [lepBbiit
3aKkoH HproToHa

https://m.edsoo.ru/J6QY7N3WN

Macca tena. Cuna. [Ipuniun
cynepno3uiuu cuil. Bropoi
3aKkoH HproToHa 111
MaTepuaabHON TOYKH

https://m.edsoo.ru/BVTNWTAQH

10

Tpernii 3akoH HproToHA 1151
MaTepUalbHbIX TOUYEK

https://m.edsoo.ru/JYL414UAN

11

3aKOH BCEMUPHOTO TATOTEHUSI.
Cuna tspxectu. Ilepas
KOCMHUYECKasi CKOPOCTb

https://m.edsoo.ru/D13D593MU

12

Cuna ynpyroctu. 3akoH ['yka.
Bec tena

https://m.edsoo.ru/RILVFXEQD

13

Cuna tpenus. Koapduunent
TpeHus. Cuiia COnpoOTUBICHUS
IIPU JABMKEHUU TeJla B
KHJIKOCTH WU Taze

https://m.edsoo.ru/UZBUPCM5M

14

[TocTynarensHoe u
BpalaTeJIbHOE JBUKECHUE
a0COJIIOTHO TBEPOTO TENA.
MowmenT cuitbel. I1nedo cunbl.
VYcnoBust paBHOBECUS TBEPAOTO
Tena

https://m.edsoo.ru/IDOAU40TS

15

NmMnynsc maTepuaibHON
TOYKH, CUCTEMBI
MaTepualbHbIX TOYEK.
Nmnynbc cuibl. 3aKkoH

https://m.edso0.ru/M5JQTKNWC



https://m.edsoo.ru/J6QY7N3WN
https://m.edsoo.ru/BVTNWTAQH
https://m.edsoo.ru/JYL4I4UAN
https://m.edsoo.ru/D13D593MU
https://m.edsoo.ru/RILVFXEQD
https://m.edsoo.ru/UZBUPCM5M
https://m.edsoo.ru/ID0AU40TS
https://m.edsoo.ru/M5JQTKNWC

COXpaHCHUSA UMITYJIbCA.
PeakxtuBHOEC JABHWXKCHUEC

16

PaGota u MOLTHOCTD CHUIIBL.
Kunernueckas sHeprust
MarepuaibHON TOUKU. Teopema
00 U3MEHEHUU KUHETHICCKOW
SHEPTUH

https://m.edsoo.ru/J1V59L28B

17

[TorenimanpHas 3HEPTHUSL.
[ToTenumanpHas sHEpPrust
yrpyro aegopMUpOBaHHON
npyxuHsl. [loreHnnanbHas
SHeprus Tena BOIU3U
ITOBEPXHOCTU 3€MJIU

https://m.edsoo.ru/RNEXJW4KF

18

IloTeHunanbHBIE U
HENOTEHLINAIbHBIE CUJIBI.
CBs13b paboThI
HENOTEHLNAIbHBIX CUJI C
M3MEHEHUEM MEXaHUYECKON
SHEPTUU CUCTEMBI TeJl. 3aKOH
COXPAHEHUS MEXAHUYECKOMN
SHEPrUU

https://m.edso0.ru/DA3QVTOXQ

19

JlabopaTopHas pabota
«UccnenoBanue cBsizu pabOTHI
CHJIBI C U3MEHEHHUEM
MEXaHHYECKON YPHEPTUH Tea
Ha TIpUMepe PacTsHKEHUS
PE3UHOBOTO KI'yTa»

https://m.edsoo.ru/\W1R4R88UG

20

Kontponbnas paboTa mo teme
«Kunematuka. JlmHamuka.

https://m.edsoo.ru/LNM6EK6YY



https://m.edsoo.ru/J1V59L28B
https://m.edsoo.ru/RNEXJW4KF
https://m.edsoo.ru/DA3QVTOXQ
https://m.edsoo.ru/W1R4R88UG
https://m.edsoo.ru/LNM6EK6YY

3aKOHBI COXpPAaHCHU B
MEXAaHHKE»

21

OCHOBHBIE TOJIOXKEHHS
MOJIEKYJIIPHO-KHHETUYECKOM
teopuu. bpoyHoBckoe
nskenue. Auddysus

https://m.edsoo.ru/OEY9VYU2B

22

Xapakrep JBUKEHUS U
B3aUMOJCUCTBHS YACTHI]
BelecTsa. Mozenu cTpoeHus
ra3oB, JKUJAKOCTEN U TBEPIBIX
Tel

https://m.edsoo.ru/AUV2ZDR3X

23

Macca monekyn. Konnuectso
BemiectBa. [locrosiHnas
ABoraapo

https://m.edsoo.ru/FL1BAQD13

24

TeruoBoe paBHOBeCHE.
Temneparypa u €€ usmMepeHue.
[Ixana remneparyp Llenbcus

https://m.edsoo.ru/\WPNY6QAS8Z

25

WUneanpusrii raz 8 MKT.
OcHoBHoe ypaBHeHne MKT

https://m.edsoo.ru/UKJFVSBZO

26

AOcomoTHas Temmeparypa Kak
Mepa CpeIHeN KUHETUYECKOM
OHEPTUH ABVIKCHUS MOJICKYII.
YpaBHenue Menpeneena-
Knaneiipona

https://m.edsoo.ru/BXUDVDG2F

27

3akoH JlampToHa. ["a30BbIC
3aKOHBI

https://m.edsoo.ru/Y3WB6613A

28

JlaGopaTopHas pabota
«UccnenoBanue 3aBUCUMOCTH

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



https://m.edsoo.ru/OEY9VYU2B
https://m.edsoo.ru/AUV2ZDR3X
https://m.edsoo.ru/FL1BAQD13
https://m.edsoo.ru/WPNY6QA8Z
https://m.edsoo.ru/UKJFVSBZO
https://m.edsoo.ru/BXUDVDG2F
https://m.edsoo.ru/Y3WB66I3A
https://m.edsoo.ru/35DBLKT96

MeXJy apaMeTpaMu
COCTOSIHUSI pa3peKEHHOT0
raza»

29

W3omporneccsl B uaeanrbHOM
rase u ux rpapuyeckoe
IIpe/ICTaBICHHE

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

30

Bnyrtpennss sHeprus
TEPMOJINHAMHYECKON CUCTEMBI
U CHIOCOObI €€ N3MEHEHUS.
KonnuecTBo TemIIOTH U
pabota. BHyTpeHHss 2HEPTUs
OJTHOATOMHOT0 UJI€aJIbHOI0
rasa

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

31

Bunsl Tennonepenaun

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

32

VY neapHas TEMI0EMKOCTD
BemecTBa. KommuecTBo
TEIUIOTHI MIPH TEIUIONEpeaaye.
AnmabaTHsIif Iporiecc

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

33

I1epBbIit 3aKk0H
TEPMOJAVHAMUKH U €T0
IIPUMEHEHHE K U30MpoLeccam

https://m.edsoo.ru/2H06R3GA8

34

HeoOpatumocTs nporieccos B
npupoze. Bropoii 3akoH
TEPMOJUHAMUKHA

https://m.edso0.ru/S85LWDFT8

35

[Tpunun nevictBus u KI1/]
TEIIOBOM MAIlIMHEI

https://m.edsoo.ru/DLCDEAAUC

36

Hwukn Kapno u ero KITJ]

https://m.edsoo.ru/4XPSAQV7M



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

37

DKOJOrH4ecKHe MpoOIeMbl
TEII09HEPTETHUKU

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

38

O6o0maromuii ypok
«MonexynsipHas pU3uKa.
OCHOBBI TEPMOTUHAMUKI

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

39

KontpospHas paboTa mo Teme
«MonexynsipHasi pU3nKa.
OCHOBBI TEPMOIUHAMUKH

https://m.edsoo.ru/RCARYE6ZX

40

[TapoobpazoBanue u
KoHJleHcanus. Mcnapenue n
KHUIIEHUE

https://m.edsoo.ru/X48Q078EE

41

AOcooTHAs ¥ OTHOCHTENbHAS
BJIQ)KHOCTh BO3AYyXa.
Haceiiennelii map

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

42

TBépaoe Teno.
Kpucrannuueckue u amopgHbie
Tena. AHU30TPOIHS CBOMCTB
Kpuctajios. XKuakue
Kkpuctajbl. COBpeMEeHHbIE
MaTepUalIbl

https://m.edsoo.ru/JXFWLMZNK

43

[InaBneHue n KpUCTATUTU3ALIMSL.
VY enpHas TeniaoTa miaBJICHUs.
CyOmmmariust

https://m.eds00.ru/OX117G6MR

44

VYpaBHeHHE TEIJIOBOTO OalaHca

https://m.edsoo.ru/0IJUXGN2I1

45

DJeKTpu3anus Tell.
DnekTpuyeckuit 3apsa. [[sa
BU/JIA DJIEKTPUYECKHX 3apsI0B

https://m.edsoo.ru/QJ2S7WSBM



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

46

[IpoBOAHMKY, TUANEKTPUKU U
MOJIYTIIPOBOTHUKH. 3aKOH
COXPAHEHHUS ANEKTPUUYECKOTO
3apsna

https://m.edsoo.ru/F3YVPQUYH

47

B3aumoneiicTBre 3apsioB.
3akon Kynona. Toueunsiit
BJIEKTPUYECKUM 3apsil

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

48

HanpsxénnocTth
JIEKTPUYECKOTO OJIA.
[IpuHnun cyneprno3unumn
BJIEKTPUYECKUX MoJen. JInnun
HANPsHKEHHOCTH

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

49

Pa6GoTa cui
3JIEKTPOCTATUYECKOTO MOJISA.
ITorenmuan. Paznocts
MOTEHI[UATIOB

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

50

IIpoBOOHMKY M TUANEKTPUKH B
ANEKTPOCTATUYECKOM IIOJIE.
JusnexTpudeckas
MIPOHUIIAEMOCTh

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

51

DIIEKTPOEMKOCTb.
Kongencarop

https://m.edsoo.ru/B1UPRD52W

52

DIIEKTPOEMKOCTH TIIIOCKOTO
KOHJIEHCAaToOpa. JHEeprus
3apsOKEHHOTO KOHJIEHCATOpa

https://m.edsoo.ru/XPUKP82V8

53

JlabopaTopHas pabota
"N3mepenue 31eKTpOEMKOCTH
KOHJieHcaTopa"

https://m.edsoo.ru/PBGM4F845



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

54

[Tpuniun nercTBus u
MIPUMEHEHHUE KOHJICHCATOPOB,
KOIMMPOBAJILHOTO amapara,
CTPYHHOTO TIPUHTEPA.
DNEeKTPOCTATHYECKAs 3aIUTA.
3azemiIeHHE AIIEKTPOIPUOOPOB

https://m.edsoo.ru/H3Q9PNHYY

55

DNEeKTpUUECKUN TOK, YCIOBUS
€ro CyIlIeCTBOBaHUSI.
ITocrossunblii Tok. Cuna Toka.
Hanpspkenne. ConpoTuBIeHHE.
3akoH OMa 1l yyacTKa Lenu

https://m.edsoo.ru/D6Y72A4B7

56

[TocnenoBarensHoe,
napauielbHOe, CMEIIaHHOE
CO€ZIMHEHUE NTPOBOIHUKOB.
JlaGopatopHnas pabora
«M3yueHne cMeniaHHoro
COCMHEHUS PE3UCTOPOB)

0.5

https://m.edsoo.ru/SLKT3UPUR

57

PaboTa u MomHOCTH
AIEKTPUIYECKOTO TOKA. 3aKOH
Hxoynsa-Jlenna

https://m.edsoo.ru/LESHA2A3M

58

3akon OMa Jy1s1 TOJTHOM
(3aMKHYTOI) 2JIEKTPUUECKOU
uenu. KopoTkoe 3amMbIkaHue.
JlaGopatopHnas pabora
«M13mepenue I/IC ncrounuka
TOKa ¥ €r0 BHYTPEHHETO
COIPOTHBIICHUS»

0.5

https://m.edsoo.ru/YN5BF7PBS

59

PesepBHbiil ypok. KonTposbHas
pabora 1o Teme

https://m.edsoo.ru/MEM6EIE5X



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

"DnekTpoauHaMuka' /
Bcepoccuiickas npoBepoyHas
paborta

60

O6o0maromuii ypok
«DNEKTPOAUHAMUKAY /
Bcepoccuiickas npoBepodHas
pabora

https://m.edsoo.ru/P86MDY07H

61

DneKTpOHHAas IPOBOJAUMOCTD
TBEPABIX METAJLIIOB.
3aBUCUMOCTb COIIPOTUBIICHUS
METAJUIOB OT TEMIIEPATYPHI.
CBepXIpoBOIUMOCTh

https://m.edsoo.ru/\WMNNBQL9H

62

ONEKTPUYECKUN TOK B BAaKyyMe.
CBolicTBa 2JIEKTPOHHBIX
IIy4KOB

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

63

[TonynpoBoIHUKH, UX
COOCTBEHHAs U IIpUMeECHasI
npoBoauMocTs. CBoMCTBa P—
n-mepexona.
[TonynpoBoIHUKOBBIE TPUOOPHI

https://m.edsoo.ru/S55A1DQUR

64

DJIEKTPUYECKUHN TOK B
pacTBopax u pacriaBax
ANEKTPOJIUTOB.
DNeKTpoNIuTHYECKast
quccoanus. DIeKTPOoIn3

https://m.edsoo.ru/QUOQUWV91

65

DNEeKTpUYECKHU TOK B raszax.
CaMOCTOSTENILHBIN 1
HECaMOCTOSTENIbHBIN pa3psl.
Monnus. I1mazma

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



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

DnexTpuueckue nprudopsl U
66 YCTPOMCTBA U UX MPAKTUYECKOE
npumenenue. [Ipapuna

TEXHUKHU 0€30I1aCHOCTH

https://m.edsoo.ru/KJA02KUP5

KontponbHas pabora no reme
«DJIEKTPOCTATHUKA.

67 IToCTOSIHHBIN 2IIEKTPUYECKHN
TOK. TOKH B pa3iIM4HbIX
cpenax»

https://m.edsoo.ru/PASKIGWP4

PesepBHbIii ypOK.
68 O06o06maromuii ypok 1mo TeMam
10 kiacca

https://m.edsoo.ru/HLOAT6SNU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68



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

11 KJIACC

Ne
n/n

Tema ypoka

KoanyecTBo 4acoB

Bcero

KonTposabHbie
padoThI

IpakTuyeckue
padoThI

JlaTa
U3YYeHUS

DJIeKTpOHHbIe U (POBbIE
o0pa3oBaTe/bHbIE Pecypchl

ITocTossHHBIC MarHuThHl U HX
B3auMoOJIecTBUE. MarHUTHOE
nosie. Bektop MarHuTHON
WHAYKIUU. JIMHUA MarHuTHOM
WHIYKIIUU

https://m.edsoo.ru/4DMOY IJN6

MarauTHo€e 1oJsie IPOBOJIHUKA
¢ TokoMm. OmbIT Dpcrena.
B3aumoneiicTBre MpOBOTHUKOB
C TOKOM

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

JlaGoparopHas paboTa
«V3yyeHne MarHuTHOTO MOJIst
KaTyLIKU C TOKOM»

https://m.edsoo.ru/HGHXLNLRZ

JlelicTBEe MarHUTHOTO ITIOJIS Ha
MIPOBOJIHUK C TOKOM. Cuiia
Awmriepa. JlaboparopHas
pabora «MccnenoBanue
JNEUCTBUS TOCTOSHHOTO
MarHuTa Ha pamKy ¢ TOKOM)

https://m.edsoo.ru/UVHDISEX4

JlelicTBME€ MAarHUTHOTO TOJIST Ha
JBHKYIYIOCS 3apSKEHHYIO
gactuny. Cuina JlopeHua.
Pabora cunsl Jlopenna

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

ONeKTpOMarHuTHAasE UHIYKIHSL.
IToTok BEKTOpa MarHUTHOMN

https://m.edsoo.ru/VA26C9C3J



https://m.edsoo.ru/4DM0YIJN6
https://m.edsoo.ru/1L5CT47FX
https://m.edsoo.ru/HGHXLNLRZ
https://m.edsoo.ru/UVHDISEX4
https://m.edsoo.ru/7ABZQGQC9
https://m.edsoo.ru/VA26C9C3J

uaaykuu. JJ1C nHaykiuu.
3aKOH 3JIEKTPOMarHuTHOM
uHaykiuu Papanes

JlaGopaTtopHnas pabota
«HccnenoBanue siBICHUS
AIIEKTPOMATHUTHOU WHIYKITHH

https://m.edsoo.ru/XZS5MQCBU

NuaykTuBHOCTB. SIBIEHUE
camounaykiuu. J/C
CaMOMHIYKIUU. DHEPrust
MarHUTHOTO TIOJIsI KaTYIIKU C
TOKOM. DJIEKTPOMArHuTHOE
nosne

https://m.edsoo.ru/EOTONSAEA

TexHuueckue ycTpoicTBa u ux
IIPUMEHEHUE: TIOCTOSTHHBIE
MarHuThl, 3JI€KTPOMArHUTHI,
3JIEKTPOJIBUTATENb,
YCKOPHUTEIIH 3JIEMEHTAPHBIX
YacCTHUILl, THAYKIMOHHAS TI€Yb

https://m.edsoo.ru/UWNLFA9L6

10

O6o0maromuii ypok
«MarauTHoe Tone.
DJIeKTpOMarHuTHas

WHIYKIUSD)

https://m.edsoo0.ru/COB05BGMC

11

KonTponbhas pabota no teme
«MaruuTHoe 1oje.
DNeKTpOMarHuTHas
WHIYKIUSD)

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

12

CBOOOIHBIE MEXaHUYECKHE
Kosiebanus. ['apMoHMUecKue
KoneOaHus. YpaBHEHUE

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



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

rapMOHUYECKHUX KOJeOaHHil.
[IpeBparenue sHepruu

13

JlaGopaTtopHnas pabota
«HccnenoBanue 3aBUCUMOCTH
neproJia MajbIX KoJIeOaHun
rpy3a Ha HUTH OT JIJTMHBI HUTH
¥ MacChl Tpy3a»

https://m.edsoo.ru/DPZ8KR61C

14

KonebarenbHbIil KOHTYD.
CBoOoiHBIE
DJIEKTPOMArHUTHBIC KOJICOAHUS
B UJCaJIbHOM K0JIeOaTECIEHOM
KOHTYpE. AHAJIOTHUS MEXTY
MEXaHUYECKHUMU U
AJIEKTPOMATrHUTHBIMH
KOJIEOAHHUSIMH

https://m.edsoo.ru/H6JCO5BAD

15

®opmyna Tomcona. 3akoH
COXpaHEHUsI SHEPTHH B
UJIeaTHbHOM KO0JIe0aTEeTbHOM
KOHTYpE

https://m.edsoo.ru/MHNWD2LHU

16

IIpencraBnenue 0 3aTyxaromux
Kosie0aHusX. BoIHYXIeHHbIE
MeXaHU4YeCKre KoueOaHusl.
Pe3onanc. BeinyxeHHbIe
3IIEKTPOMAarHUTHbIE KOJIeOaHUs

https://m.edsoo.ru/FMBDWPPG4

17

IIepeMeHHBIH TOK.
CunycouganbHbIN
MEpPEMEHHBIN TOK. MOIIHOCTH
MIEPEMEHHOT0 TOKa.
AMIUTUTYAHOE U ICHCTBYIOLIEE

https://m.edsoo.ru/VDEYXRVUI



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

3HA4YCHHEC CHJIbI TOKA U
HaIIPsSXKCHUA

18

Tpancdopmarop.
[TpousBoxacTBO, Iepeaava u
OTpeOJICHUE IICKTPUICCKOM
SHEPrUu

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

19

VYCTpoCTBO U MPAKTHYECKOE
IIPUMEHEHHUE AIEKTPUIECKOTO
3BOHKA, T€HEPaToOpa
MIEPEMEHHOTO TOKA, JIMHUI
ANeKTpoIepesayd

https://m.eds00.ru/93Z12W400Q

20

OKOJIOTUYECKUE PUCKU ITPU
IPOU3BOJICTBE
anekTposHepruu. Kynbrypa
UCTIOJIb30BaHUS
3JIEKTPOIHEPTUU B
ITOBCEJHEBHOM KU3HU

https://m.edso0.ru/SDUNYKWNO

21

MexaHnueckre BOJIHBI,
YCIJIOBHSI pacIIpOCTPAHEHHUS.
ITepuoa. Cxopocthb
pacIpOCTpaHEHHUs U JITTNHA
BOJHBL. [lonepeunsie n
IIPOJIOJIbHBIE BOJIHBI

https://m.edsoo.ru/W2XBOR3HJ

22

3Byk. CKOpOCTH 3BYKa.
I'poMkocTs 3ByKa. BeicoTa
ToHa. TemOp 3ByKa

https://m.eds00.ru/Z8270Q6V70

23

DNEeKTPOMarHUTHBIE BOJIHBL, UX
cBOMCTBA U cKOpocTh. [Ikana
AJIEKTPOMATrHUTHBIX BOJIH

https://m.edso0.ru/SWB57C06X



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

24

[TpuHIIUTIBI paTHOCBS3U U
TeneBunenus. Pazsurue
CpencTB cBs3M. Paaumomnokanus

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

25

KonTponbhas pabota
«Konebanus v BOIHbBI»

https://m.edsoo.ru/IHURONSOB

26

[Ipamonuneitnoe
pacnpocTpaHEHuUE CBETA B
OAHOPOJHOM cpene. ToueuHslid
HMCTOYHUK cBeTa. JIyd cBera

https://m.edsoo.ru/HUF74NDOW

27

OTtpakeHue cBeTa. 3aKOHbI
oTpaxkeHus ceera. [loctpoeHue
M300pakKeHHI B TUIOCKOM
3epkane

https://m.edsoo.ru/IMBKQM22Z

28

IIpenomnenue ceera. Ilonnoe
BHYTPEHHEE OTpaKCHUE.
IIpenenbHbIN yroma MoaIHOTo
BHYTPEHHETO OTPaXEHUs

https://m.edsoo.ru/V49RISTRN

29

JlaGoparopHas paboTa
«M3mepeHne nokaszaress
HPEIOMIICHUS CTEKIIa»

https://m.edsoo.ru/JO2E1IM1DQ

30

JInn3sl. [TocTpoenne
M300pakeHU B JIMH3E.
®opmyiia TOHKOW JIMH3BI.
YBenuyeHue JTuH3bI

https://m.edsoo.ru/\W2MMS9KJIC

31

JlaGopaTtopHnast pabota
«Hccnenosanue cBONUCTB
MU300paXCHHI B TUH3AX)>

https://m.edsoo.ru/Q1ZCMW980



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

32

Hucnepcus cera. Cl0KHBII
cocraB Oenoro ceta. L{Ber.
JlaGopaTtopHnas pabota
«Habmonenue aucnepcun
CBETa»

https://m.edsoo.ru/K9OWVKE11

33

WnTepdepenmus ceera.
Hudpakuus cera.
Judpakumonnas pemeérka

https://m.edsoo.ru/C8LCRSEJI

34

HOHepCLIHOCTB CBCTOBBIX BOJIH.

[Tonspuzanus ceera

https://m.eds00.ru/Q2118XY0OJ

35

OnTrueckue mpuOOpsI U
YCTPOMCTBA U YCIOBUS UX
0e30macHOro MPUMEHEHUS

https://m.eds00.ru/M5127JYGT

36

I'panuibl TPUMEHUMOCTH
KJIACCUYECKOW MEXAHUKH.
[TocTynaTel cnenuanbHOM
TEOPUU OTHOCUTEIIBHOCTH

https://m.edsoo.ru/P8GB9FJ5N

37

OTHOCHUTEILHOCTD
OJIHOBPEMEHHOCTH.
3ameyieHne BpEMEHU U
COKpAIICHUE JITHHBI

https://m.edsoo.ru/OVLMCN6B2

38

OHeprus ¥ UMITYJIbC
PENSITUBUCTCKON YaCTHULIBI.
CBs13b MacChI ¢ SHEPTHEN U
UMITYJIBCOM. DHEPTHUS MOKOS

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

39

KonTponbhas pabota «OnTuka.

OcHOBBI cIENMANIBHOM Teopun
OTHOCHUTEJIEHOCTHY

https://m.edsoo.ru/L8689JPLI



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

40

®otonbl. Dopmyina I1nanka.
DHeprus U uMNIysibc GoToHa

https://m.edsoo.ru/ZL6P16LAQ

41

OTKpBITHE U HCCIE0BaHNE
dotoaddekra. OnbiTor A. I
CroneroBa

https://m.edsoo0.ru/PGL5XXSRO

42

3akonbl GpoTtordhdexra.
YpaBHeHue DUHIITEIHA 115
dororddekra. «KpacHas
rpanuna» Gororddexra

https://m.edsoo.ru/YLCK770G8

43

Hasnenue cBera. Onwite [1. H.
JleOeneBa. XuMU4ECKOE
JIICUCTBUE CBETA

https://m.edso0.ru/EGO6ZQ1SA

44

TexHu4eckue ycTpoucTsa u
MPAKTUYECKOE IPUMEHEHHE:
dboTorneMeHT, PoTONATUHK,
CoNTHEYHas OaTapes, CBETOUO/T

https://m.edsoo.ru/UFQDRSL5M

45

Pemienne 3amad mo Teme
«DIIEeMEHTbI KBAaHTOBOM
OIITUKK»

https://m.edsoo.ru/ZE73A67B1

46

Mogens atoma ToMmcoHa.
Omneitel Pezepdopaa no
pacCessHUIO O-4acTHII.
[ImanerapHast Mogenb aToMa

https://m.edsoo.ru/FIC11POHN

47

IToctynatel bopa

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

48

N3nydenne u norioneHue
(OTOHOB IpH TIEpPEeXoie aToMa
C OJTHOTO YPOBHS PHEPIHH Ha
Ipyroui. Buasl criekTpos

https://m.edsoo.ru/NN8SBHZYBE



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

49

BoaHOBEIEC CBOMCTBA YaCTHII.
Bosnnbl ne bporins.
KopnyckyinsipHo-BOJIHOBO#
nyanu3M. CIIoHTaHHOE U
BBIHYKJICHHOE U3ITy4YEeHUE

https://m.edsoo.ru/J710TLFCO

50

OTKpBITHE PAIUOAKTUBHOCTH.
OmnsiTel Pesepdopaa mo
OIIPEICIICHUIO COCTaBA
PAAOAKTUBHOI'O U3JTYYCHUA

https://m.edsoo.ru/TSJFUU3TP

51

CsaoticTBa anbda-, 6era-,
FaMMa'H3JIyT{eHI/I$I. BJII/DIHI/IG
paguoOaKTHBHOCTH Ha KHUBBIE
OpraHUu3MbI

https://m.edsoo.ru/UOIRQS0Z5

52

OTtkpseITHE IPOTOHA U
HeiTpona. M3oTomnsl. Anbga-
pacnan. JIeKTPOHHBIN U
MO3UTPOHHBIN OeTa-pacra.
l'amma-uznyuenne

https://m.edsoo.ru/H2XIHOG3E

53

DHeprus CBsi3M HYKJIOHOB B
anpe. SinepHsie peakuum.
SAnepuslii peaxtop. [IpoOremsl,
NEPCIEKTHBBI, SKOJIOTUIECKHE
aCIIEKTBHI SJIEPHOM SIHEPreTUKU

https://m.edsoo.ru/CFJYJSSIG

54

DJIeMEHTapHBIE YaCTHUIIBI.
OTKpbITHE TO3UTPOHA.
MeTopl HAOTIOICHUS U
PETUCTpALIH 3JIEMEHTAPHBIX
yactull. Kpyrieli cron
«DyH1aMEHTAJIbHbIE

https://m.edsoo.ru/SUC62U40A



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

B3auMoercTBUA. ENUHCTBO
(bU3UYECKON KapTHUHBI MUPa»

55

DTanbl pa3BUTHS ACTPOHOMHUH.
[IpuknagHoe u
MHPOBO33PEHUYECKOE 3HAUCHHUE
actpoHoMuu. Buj 3BE31HOTO
Heba. Co3Be3aus, sipKue

3BE3 1B, INTAHETEI, UX BUIUMOE
nemwkenne. Conneunas
cucrema

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

56

Comnune. Conaeynas
AKTUBHOCTH. ICTOUHUK
sHepruu CoJiHIIa U 3BE3]T

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

57

3BE3bI, UX OCHOBHEIC
XapaKTEPUCTUKU. 3BE3/IbI

TJIaBHOM MOCIEI0BATEILHOCTH.

BnyTtpenHee cTpoenue 3BE31.
CoBpeMeHHbIE MPEeCTaBICHUS
0 TIPOUCXOKICHUU U
sBomonu CoJHIa U 3BE3]

https://m.edsoo0.ru/GGD3W74Z0

58

Muneunsiii [1yte — Hama
I"amakTuka. [lonoxenne n
neuxenne ComHia B
lNanmakrtuke. 'anakTuky.
UYépuble ABIPHI B sApax
raJIakKTHK

https://m.edsoo.ru/L2U4S1HU2

59

Bcenennas. Pa3zberanue
rajnaktuk. Teopus bonbioro

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



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

B3pbIBaA. PenmkToBoe
HN3IYyUYCHHUC. MeraranakTuka

60

Hepemiennsie npo6iieMsl
ACTPOHOMHUHU

https://m.edsoo.ru/LJHNL2MCF

61

KonrponbHas padora
«DNIEMEHTBI aCTPOHOMUH U
acCTpOPHU3HKIY

https://m.edsoo.ru/TXTTCT488

62

O6o6maromuii ypok. Ponb
(GU3MKK ¥ ACTPOHOMUH B
3KOHOMHYCCKOMH,
TEXHOJIOTHYSCKOM, COIMaIbHOM
U 3THYECKOU chepax
JIeITEIIbHOCTH YCIOBEKA

https://m.edsoo.ru/\WNJ5CRXYD

63

Ob6o6maromuit ypok. Ponb n
MecTO (PU3UKU U aCTPOHOMHH B
COBPEMEHHOMN HAy4YHOUN
KapTHUHE MHpa

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

64

O6o6maromuit ypok. Posib
¢du3nveckoil Teopun B
dbopMupoBaHUU
MIPEACTABICHHUH O HU3UIECKOM
KapTHHE MUpa

https://m.edsoo.ru/Y29SVPCVR

65

O6o06matromuii ypok. Mecto
(GU3UIECKON KapTUHBI MUPA B
001IeM psiy COBPEMEHHBIX
€CTECTBEHHO-HAYUYHBIX
MPEACTABICHUI O IPUPOIE

https://m.edsoo.ru/LKNUIKHZH
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66

Pe3epBHbIil ypok. MarHuTHOE
noJie. DNeKTpOMarHuTHas
UHAYKLIHS

https://m.edsoo.ru/EVMFIQTP6

67

Pe3epBHblii ypok. OnTuka.
OCHOBBI CIEUATIBHON TEOpUH
OTHOCUTEIHHOCTHU

https://m.edsoo.ru/ESABJRKS8L

68

Pesepnsii ypok. KBanToBas
¢dusnka. DIeMEHTHI
ACTPOHOMHH U acTPOU3UKU

https://m.edsoo.ru/RARQLVO2]

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC

Kox
nposepsie
MOI0
pe3yJbTa
Ta

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl OCBOCHUA OCHOBHOM
06pa30BaTeJIbH0ﬁ NnmporpaMMmal CpeaHET0 0611{61"0 06p330BaHI/Iﬂ

10.1

10.2

JleMoHCTpHpOBaTh Ha TpUMEpax poib M MecTo (Gu3uku B (HOPMUPOBAHHUU
COBPEMEHHOM HAy4yHOM KapTHHbl MHPA, B Pa3BUTHM COBPEMEHHON TEXHUKU U

TCXHOHOFI/Iﬁ, B HpaKTI/I‘ICCKOﬁ JACATCIIbHOCTH J'IIO,Z[Gﬁ

Y4uuThiBaTh TPAaHULBI TPUMEHEHUS  HM3YYEHHBIX  (PU3MYECKHX  MOJeNei:
MaTepuaabHas TOUKa, MHEpLUAIbHAs CUCTEMA OTCUYETA, a0COJIIOTHO TBEPAOE TEIO,
WJICATIbHBIN Ta3; MOJEIN CTPOEHUS Ta30B, KUIAKOCTEH W TBEPABIX TEJI, TOUCUHBIN

ANEKTPUYECKUH 3apsi/i — MPU PEeICHUH PU3NYECKUX 3324

10.3

Pacno3naBath (usmueckue sABIEHUS (MPOIECChl) U OOBSICHATH UX Ha OCHOBE
3aKOHOB MEXAHMKH, MOJIEKYJISIPHO-KHHETUYECKON TEOPUU CTPOCHMsI BEIIECTBA U
JNEKTPOJMHAMUKH: PAaBHOMEPHOE M  PaBHOYCKOPEHHOE MPAMOJIMHENHOE
JBUKEHUE, CBOOOJHOE TMaJIeHWEe TeJl, JBUKEHHE MO OKPYKHOCTH, HHEpPIHS,
B3aumoielicTBue Tei; Auddy3us, OpOyHOBCKOE IBHKEHUE, CTPOCHUE KUIKOCTEH
U TBEPABIX Tell, U3MEHEHUE 00bEMA TeJl PU HarpeBaHUHU (OXJIaXKIEHUH ), TETIJIOBOE
paBHOBECHE, UCIIaPEHHE, KOHJEHCAUs, UIABJIIEHUE, KPUCTAIUIN3alMs, KUIICHUE,
BJIQXKHOCTb BO3/1yXa, OBBIILIEHUE IABJIICHUS 'a3a MPU €ro HarpeBaHUU B 3aKPbITOM
cocylie, CBSI3b MEXJy IapaMeTpaMu COCTOSIHHMS ra3a B HM30Ipoleccax;

QJICKTpU3alUA TCI, B3aUMO/JICHICTBHE 3apAaa0B

10.4

OnuceiBaTh MEXaHHYECKOE ABWXXCHUC, HCIIOJIb3YyA (1)I/I3I/I'-ICCKI/IG BCIIMYHUHBI:
KOoopJuHaTra, nyTb, MNEPCMCHICHUC, CKOPOCTh, YCKOPCHHUEC, MacCa TCJjia, CHJIA,
HUMITYJIbC TEJIa, KWNHETUYCCKAsA JHEPrud, MOTCHIUAIbHAA SHCPTHUA, MCXAaHHUYCCKasd
pa60Ta, MCXaHUYCCKasds MOIIHOCTb, IpHU OINHCAHHU TPABUIBHO TPAKTOBATH
(I)I/ISI/ILICCKI/Iﬁ CMBICJI HCIIOJIb3YCMbBIX BCJIWYHH, HX 0003HAYCHUS | CAUMHHUIIBI,
HaxoauTb (I)OpMyJ'ILI, CBA3BIBAOIUC JTAHHYIO (I)I/I3I/I‘-ICCKYIO BCJIIMYUHY C APYIr'UMU

BCJIIMYNHaAMU

10.5

OnuceIBaTh N3y4yEHHBIE TETNIOBbIE CBOMCTBA TEJ U TEIIOBBIC SIBJICHUS, UCTIOIb3YS
¢u3nveckne BEIWYMHBI: JAaBICHHE ra3a, TEeMIIEpaTypa, CpPeIHss KHHETHYECKas
9HEPIus XAOTHYECKOTO MIBIDKEHHSI MOJIEKYJ, CpPEIHEKBaIpaTHYHAs CKOPOCTb
MOJIEKYJI, KOTMYECTBO TEIUIOThI, BHYTPEHHSSI DHEPTUsl, paboTa rasa, KoaphuuueHT

ITIOJIE3HOT'O HeﬁCTBHH TCIJIOBOTO  ABUTATCIIsA; IPU OMNHUCAHUU TIPABUJIBHO




TPAaKTOBATh (bI/I3I/I‘-ICCKI/1ﬁ CMBICJI HUCIOJIB3YCMbBIX BCJIIMYHH, UX 0003HaUYeHNs U
CANHUIIbI, HAXOIUTH q)OpMy.HBI, CBA3BIBAIOIIMC JAaHHYIO (1)I/I3I/I‘IGCKYIO BCIIMYHHY C

APYruMH BE€IINYHHaAM

10.6

OnucelBaTh U3YyYEHHBIE AIIEKTPUYECKUE CBOWCTBA BEIIECTBA M BJIEKTPUUYECKUE
SIBJIGHUS (TIPOLIECCHI), UCTIONB3Ys (U3UUYECKUE BEIMYMHBL: DJIEKTPUUECKUN 3apsil,
3NEKTPUYECKOE MOJIe, HAIPSHKEHHOCTD MOJIs, NOTEHIMAN, PA3HOCTh MMOTEHIMAJIOB;
IpU ONUCAHWM NPABUIBHO TPAKTOBATh (PU3MUECKUN CMBICT HCIOIb3YyEeMbIX
BEIMYMH, UX OOO3HAYCHHMS W EIUHMIbI, YKa3bIBaTh (OPMYIbI, CBS3BIBAIOIINE

JTaHHYIO (PU3MYECKYIO BEJIMYUHY C APYTUMHU BEITMYUHAMU

10.7

10.8

10.9

10.10

10.11

aHAJIM3UPOBATh (PU3NUECKHE MPOLIECCHI U SABIICHUS, UCTIONb3Yys (PU3HMUECKHUE 3aKOHBI
W TIPUHIUIIBL: 3aKOH BcemupHoro tsarorenus, [, I u III 3akonsl HetoTOHa, 3ak0H
COXPAHEHUsS MEXAHWYECKOW SHEPruM, 3aKOH COXPAHEHHS HUMITYJIbCA, MPUHIIUI
CYNEPHO3UIIMU CHUJI, NPUHLMUI PABHONPABUS HMHEPIUAIBHBIX CHCTEM OTCUETA;
MOJIEKYJIIPHO-KUHETHUECKYIO TEOPHUIO CTPOEHHUS BEIIECTBA, TA30BbIE 3aKOHBI, CBA3b
CpeqHell KMHETHYECKON PHEpPrHH TEIJIOBOTO ABM)KEHUS MOJEKYN C aOCOJIIOTHOMN
TEeMIEpaTypord, MEPBbIA  3aKOH  TEPMOJAMHAMUKH;  3aKOH  COXpPAaHEHUS
AJIEKTPUYECKOIr0 3apsAna, 3akoH KynmoHa; mpu 3TOM pas3ivyarh CIOBECHYIO
(OpMyIHUPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAKEHUE M YCIIOBHUs (TPaHHIIBI,

00J1acTH) NIPUMEHUMOCTH

OOBSACHATH OCHOBHBIC MIPUHIUIIBI JIeHCTBUSA MallIvH, HpI/I60pOB N TCXHHUYCCKUX
YCTpOﬁCTB; pa3jindarb yCJIOBUS UX 0€30I1aCHOT0 MCIOJIb30BaHUS B MMOBCEIHEBHOM

KHU3HU

BEIMONHATE SKCIEPUMEHTHI 110 UCCIIEIOBAHUIO (PM3UIECKUX SIBICHUI H MPOLIECCOB
C MCTIOJB30BAHMEM IPSIMBIX M KOCBEHHBIX M3MEPEHHIA; MTPH 3TOM (HOPMYITHPOBATH
npobaemy (3afauyy) U TUNOTE3y Y4eOHOro SKCIIEpUMEHTa, cCOOUpaTh YCTAaHOBKY U3

MMpEaAJIOKCHHOTO O60pyI[OBaHI/I}I, MMPOBOAUTD OIIBIT U (I)OpMyHI/IpOBaTB BbIBObI

OCYH_IGCTBJBITL MMpsAMBIC 1 KOCBCHHBIC U3MCPCHUA (bI/ISI/I‘{CCKI/IX BCJIMYHH, IIPU 3TOM
BBI6I/IpaTB ONTUMAJIBHBIN CII0CO0 HU3MCPCHUA U UCIOJIB30BATh U3BCCTHBIC METO/AbI

OIIEHKU MOTPEIIHOCTEN N3MEPEHU N

WccnenoBaTh 3aBUCHMOCTH MEXKIY PU3NYECKUMU BEIMUYMHAMU C UCIIOJIB30BAaHUEM
NpSIMBIX HW3MEPEHHM; MpU STOM KOHCTPYMPOBATH YCTaHOBKY, (DPUKCHpPOBATh
pe3yabTaThl MOJYYEHHOM 3aBUCUMOCTH (U3MUECKUX BEIUYUH B BUAE TAOIUI] U

Fpa(I)I/IKOB, ACJIaTh BBIBOJBI IO PE3YyJIbTaTaM UCCICAOBAHUA

10.12

Cobronate mpaBuia 6€30MacHOro Tpy/a IpY MPOBEICHUN UCCIICIOBAHUHI B paMKax
y4eOHOTr0 SKCIIEPUMEHTA, Y4eOHO-HUCCIIE0BATENBCKON U MPOEKTHOM JeSITeIbHOCTH

C MCIIOIb30BAaHUEM U3MEPUTENIBHBIX YCTPOMCTB U Ja00OPaTOPHOTO 000PYIOBAHUS

10.13

Pemate pacuéTHble 3a1auu C SBHO 3aJaHHON (DU3MYECKOW MOMAEIBIO, UCIONb3Ys

¢dbu3nyeckre 3aKOHbI U MPUHLUIIBI; HA OCHOBE aHaJlM3a yCJIOBUS 3a[aul BbIOUPATh




¢u3nYecKyro MOJENb, BBLICTATh (U3MYECKHE BEIMYUHBI M (HopMyIbl,
HEOOX0oAUMBIEC [UIs €€ pelleHHs, MPOBOAUTH Pacu€Thl W OICHWBATh PEATbHOCTD

IIOJIYUYCHHOI'O 3HAaUYCHUA (bHSPI‘IGCKOﬁ BCJIIMYHUHBI

Pemate kauecTBEHHBIC 3aga4yu: BBICTpauBaThb JIOTUYCCKU HCIPOTUBOPCUUBYIO

10.14 LIETIOYKY PACCYKIEHUW C ONOpPOM HAa M3Y4YECHHBIE 3aKOHbI, 3aKOHOMEPHOCTH M
¢busnueckue IBICHUS
Hcnonb3oBaTh mpu pelieHUu y4eOHBIX 3ajady COBpEMEHHbIe HH(GOpMallMOHHbIC
10.15 TEXHOJIOTMM JUIsl TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUN U NPEACTABICHUS
' y4eOHOW W HAYYHO-TIOMYJIIPHOW WH(GOPMAIIUHU, IIOJYICHHON W3 pa3IMYHbIX
HMCTOYHUKOB; KpUTUUECKH aHAJIU3UPOBATH MOTy4aeMyI0 HHPOPMAIIHIO
[IpuBoaMTH TIpUMEpPHI BKJIaJa POCCUHUCKUX H 3apyOeKHBIX YUEHBIX-(H3HKOB B
10.16 pa3BUTHE HayKH, 00BSICHEHHE MPOIIECCOB OKPYKAIOIIETO MUPA, B pa3BUTHE TEXHUKU
Y TEXHOJIOTU
Hcnonb30BaTh TeopeTUYECKUE 3HAHUS MO (PU3UKE B MOBCEAHEBHOW JKU3HH IS
1017 obecriedeHrs: 0€30MAaCHOCTH TpU OOpAlIeHWH C TPUOOpPAaMU M TEXHUYCCKUMHU
' YCTPOHCTBAMH, JUIsi COXPAaHEHHs 370POBBS U COOJIIOJICHUS HOPM IKOJOTHYECKOTO
MOBEJICHUS B OKPYXKAIOLIEN cpee
PaboTaTh B rpymne ¢ BHIIIOJTHEHUEM Pa3IUYHbIX COI[UATIBHBIX POJIEH, IUTaHUPOBATh
10.18 paboTy Tpymmbl, paIlMOHANBHO paclpeneNsITh OO0sS3aHHOCTH U TIJIAHUPOBATH
' NEATENIbHOCTh B HECTAHJAPTHBIX CHUTYyalUsX, aJeKBaTHO OLIEHUWBATh BKJIAJ
Ka)KJIOTO U3 YYaCTHUKOB I'PYIIBI B pELIEHUE pacCMaTpUBAEMON MPOOIeMBbI
11 KUIIACC
Kon
nposepsie .
IIpoBepsiemble npeMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOM
Moro o0pa3oBaTe/IbHOI NPOrpPaMMBbI CpeIHero 001mero 00pa3oBaHus
pe3yJibTa
Ta
JleMoHCTpUpOBaTh Ha MpHUMeEpax posib U MecTo (usuku B (GOPMUPOBAHUU
111 COBPEMEHHOM HAy4yHOM KapTHHBI MHpA, B Pa3BUTHM COBPEMEHHOW TEXHUKU H
' TE€XHOJIOTUH, B NPAKTUYECKOW AESITEIBbHOCTH JIOAEH, LEJOCTHOCTh M €JUHCTBO
¢bu3nveckoil KapTHHBI MUpa
Y4YHUTHIBATh TPAHULIBI TPUMEHEHUSI U3YyYEHHBIX (DU3MUECKUX MOJEJCH: TOUSHHBIN
11.2 AIEKTPUICCKUH 3apsl, SAEpHAst MOJIeTh aTOMa, HYKJIOHHAs MOJICJIb aTOMHOTO s/ipa
MIpH pelIeHnr (PU3NUECcKUX 3a1a4




11.3

Pacnio3naBate (Qu3nueckue sBICHHS (TPOLECCH) U OOBSICHATH MX HAa OCHOBE
3aKOHOB 3JICKTPOJAWHAMHUKHN U KBAHTOBOW (PU3MKH: dJIEKTpUYECKas MPOBOJUMOCTbD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE ICHCTBHS TOKa, B3aWMOJEWUCTBHE
MarHuToOB, OJJIGKTPOMAarHUTHAs MHIYKIUS, JACMCTBUE MarHUTHOTO TIOJS Ha
MPOBOJHUK C TOKOM M JBMXKYIIMHCS 3apsl, 3JICKTPOMAarHUTHBIC KOJIeOaHUSA WU
BOJIHBI, TPSMOJMHEHHOE PACHpOCTPAHEHUE CBETa, OTPaKEHHE, NPEIOMIICHHE,
unTepdepeHus, AUGpakius W [OJApU3alUs CBeTa, JUCIEepCUsi CBeTa,
dhotoanekrpuuecknii 3pdext (porodrddekr), cBeTOBOE NaBICHUE, BOSHUKHOBCHUE
JUHEWYaToOro CIEKTpa aromMa BOJOpPOJA, €CTECTBEHHAss M HCKYCCTBEHHAS

PaaOaKTUBHOCTD

11.4

115

OnuceiBaTh HN3YUCHHBIC CBOMCTBaA BCIIIECTBa (BJICKTpI/I‘-ICCKI/IC, MAarHuTHBIC,
OIITHYECKHUE, DJIEKTPUUIECKYIO IIPOBOJAUMOCTD pa3IUYHBIX cpen) 5
ANEKTPOMArHUTHBIE SBJICHUS (MPOIECCHI), HCIONb3Ys (U3MUECKHUE BEIUYUHBL:
ANEKTPUYECKUIN 3apsl, CHJIa TOKa, JJIEKTPUUYECKOE HAIMPSIKEHHE, DIECKTPHUECKOe
CONPOTUBIICHUE, Ppa3HOCTh moTeHmuanos, JJ[C, pabora TOKa, WHIYKIHS
MarHMUTHOTO TMOJsl, cuia Amrmepa, cwia JlopeHla, WHIYKTUBHOCTh KaTYIIKH,
SHEPTUs AIEKTPUUYECKOTO U MAarHUTHOTO TOJEH, MEePHOoJ U YacToTa KojebaHuii B
KoJje0aTelbHOM KOHTYpe, 3apsiJ M CWiIa TOKa B IIPOLECCe T'apMOHHYECKHUX
AJIEKTPOMArHUTHBIX KOJIeOaHUM, (POKYCHOE PACCTOSTHUE U ONITUYECKAsl CUJIA JIMH3HI;
MpU OMUCAaHUM TPABUJIBHO TPAKTOBATh (PUIUUECKUII CMBICH HCIOJIb3yEeMbIX
BEJIMYMH, MX OOO3HAYeHHs] M EIUHHIIBI; YKa3blBaTh (POPMYJIBI, CBS3BIBAIOIIUE

JaHHYIO (PU3MYECKYIO BEJIMUMHY C APYTUMHU BETUUYUHAMU

OnuceiBaTh U3y4CHHBIE KBAHTOBBIE SBJIEHUS U MPOLIECCHI, UCIONB3YS (PU3NUECKHe
BEJIMYHMHBI: CKOPOCTh JJIEKTPOMATHUTHBIX BOJIH, JUIMHA BOJHBI U 4acTOTa CBETA,
SHEPTHUS U UMITYJIbC (POTOHA, TEPUOJI TOJypacIiaja, SHEPTUsI CBSI3U ATOMHBIX S7Ep;
IpU ONHCAHUM MPAaBWIBHO TPAKTOBaThb (PU3UUYECKHH CMBICT HCIOIb3YEMbIX
BEJIMYMH, UX O00O03HA4YEHMs] U €JUHMIIBI; yKa3blBaThb (OPMYJIbI, CBS3BIBAIOLINE
NaHHYI0 (U3UYECKYIO BEIIMYMHY C APYTMMH BEIUYHMHAMH, BBIUUCIATH 3HAUCHHE

(bU3nUeCcKON BETUIHUHBI

11.6

AHanmM3upoBaTh GU3HMUECKHUE MTPOIIECCHI U SIBJICHUS, UCTTONB3YS (DU3NUECKUE 3aKOHBI
W TOpuUHIUNBL 3akoH OMa, 3aKOHBI MOCIEIOBATEILHOTO U  MapalljielIbHOTO
COCTMHEHUS MPOBOAHKMKOB, 3akoH J[koyns — JleHla, 3aKOH 3JIE€KTPOMarHUTHON
HWHIAYKIOWH, 3aKOH Hp?[MOJ'II/IHeI\/'IHOFO pacrnpoCTpaHCHUS CBECTA, 3aKOHBI OTPAXKXCHHA
CBETa, 3aKOHBI MPEJTOMJICHHs CBETa, ypaBHeHHE DWHIITEWHA ms (pororddekTa,
3aKOH COXpPAHEHUs SHEPTHH, 3aKOH COXPAHCHHsI UMITYNbCa, 3aKOH COXPAaHCHHUS
ANEKTPUIECKOTO 3apsia, 3aKOH COXpaHEHUsS MAacCOBOTO 4YMCIa, MOCTynaThl bopa,

3aKOH PaJIMOaKTHUBHOTO pacnaja; Mpu 3TOM pa3indaTh CIOBECHYIO (OPMYIHUPOBKY




3aKOHA, €r0 MaTeMaTU4YeCKOE BBIPAKEHHUE M YCIOBHUS (TpaHUIlBI, 00JIACTH)

IMPpUMCHUMOCTHU

11.7

OHpel[e.H}ITB HaIpaBJICHUC BCKTOPA MHAYKIIMU MATrHUTHOI'O IIOJISA IMMPOBOJHUKA C

TOKOM, CHJIbl AMriepa u cuiibl JIopeHia

11.8

CTpouTh M ONMUCHIBATh M300paKEHUE, CO3/1aBAEMOE IUIOCKHM 3€pPKaloM, TOHKOMH

JIMH30U

11.9

11.10

BBINONMHATE SKCIEPUMEHTHI 110 UCCIIEIOBAHHUIO (PU3UUECKUX SIBICHUI M MPOLIECCOB
C UCIIOJIb30BAHUEM TIPSIMBIX M KOCBEHHBIX M3MEPEHHIL; IIPH 3TOM (OPMYIHPOBATH
npobiemMy (3a7ady) U TUIOTE3Y y4eOHOro IKCIEPUMEHTa, COOUpaTh YCTAHOBKY U3
MPEUI0KEHHOTO 000PYI0BaHUS, POBOJAUTH OIBIT M (POPMYTUPOBATH BEIBOIBI

Ocy1ecTBiATh NpSMbIe U KOCBEHHbIE U3MEPEHUS (PU3NUYECKUX BEJIIMUMH; IPU ITOM
BBIOMPATH ONTHUMAJIBHBIN CIIOCOO M3MEPEHUsS M UCIOJIh30BATh U3BECTHBIE METOIBI

OLICHKH ITOTPEIIHOCTEN U3MEPEHUI

11.11

11.12

HccnenoBath 3aBHCHMOCTH (1)I/I3I/I‘-IGCKI/IX BCJIMYHUH C HCIIOJIb3OBAHHUEM IIPSAMBIX
HSMepeHHﬁ; IIpu 5TOM KOHCTPYUPOBATH YCTAHOBKY, q)HKCHpOBaTB PE3yIbTaThbl
HOHy‘lGHHOﬁ 3aBUCHMMOCTH (1)I/ISI/I‘I€CKI/IX BCJINYHNH B BHJC Ta6J'II/II_I n l"pa(l)I/IKOB,

ACJIaTh BBIBOJLI IO PE3yJIbTaTaM UCCICAOBAHUA

CobOnronate mpaBuiia 0€30MacHOr0 TpyJa MPU MPOBEAECHUU HCCIECIOBAHUNA B
paMKax Y4eOHOro HKCIIEpUMEHTa, Y4eOHO-HCCIIEeN0BATEIbCKON U MPOEKTHOMN
NEeATEeIIbHOCTU C UCTIOJIb30BAaHUEM U3MEPUTENIHHBIX YCTPOMCTB U J1aOOPaTOPHOTO

o0opyaoBaHUs

11.13

Pemate pacuéTHble 3ajauu C SBHO 3aJaHHON (hU3MUYECKOW MOJAEIbIO, UCHOIb3Ys
¢u3nyeckre 3aKOHbI M MPUHIMIIBI; HA OCHOBE aHAJIN3a YCJIOBUA 33/a4l BHIOUPATh
¢u3nyecKyro MojJenb, BBIACHATH (PU3UYECKHE BEJIMYUMHBI U (HOPMYIHI,
HeoOxouMble 7Sl €€ pelleHus, MPOBOAUTH Pacu€Thl M OLIEHUBATh PEaTbHOCTh

TMOJIYYCHHOT'O 3HAUCHUA (pHSH‘IGCKOfI BCIIMYHHBI

11.14

11.15

Pemrate kauecTBEHHBIC 3aga4yui: BBICTpauWBaThb JIOTUYCCKHM HCECIIPOTUBOPCUUBYIO
LCTIOYKY paCCY)KI[CHI/Iﬁ C OHOpOfI Ha H3YYCHHBIC 3aKOHBI, 3aKOHOMCPHOCTU U

q)HSH‘{CCKI/IC SABJICHUA

Hcnonp30BaTe MpH pelieHHH y4eOHBIX 3a/lad COBpPeMEHHbIe MH(OpMaIMOHHBIE
TEXHOJIOTMH I ITOMCKA, CTPYKTYpUPOBAHUS, UHTEPIPETALNA U IMPEACTABICHUS
y4eOHOM W Hay4YHO-TIONMYNApHOW WH(GOpPMAIlMU, TMOJYYEHHON W3 pa3IMyYHbIX

HUCTOYHUKOB; KPUTUUCCKU aHAJIM3UPOBATH MMOJIYIACMYIO I/IH(bOpMaL[I/IIO

11.16

OOBSACHATh MPUHLMIIBI JAEHCTBUS MAalIlH, MPUOOPOB M TEXHUYECKHX YCTPOUCTB;

pas3jiniaTth yCJIOBUSA UX 0€30I1aCHOr0 UCII0Ib30BaHUs B HOBCGI[HCBHOP’I KHU3HHU




11.17

[TpuBoAMTH TIpUMEpPHI BKJIaJa POCCUHUCKUX M 3apyOEKHBIX YUEHBIX-(H3HKOB B
pa3BUTHE HAyKH, B OOBSICHEHHME IPOLIECCOB OKPYKAIOLIET0 MHpa, B pa3BUTHE

TEXHUKH U TEXHOJIOTHI

11.18

11.19

Hcnonb30BaTh TEOpPETUYECKUE 3HAHUS 1O (U3UKE B MOBCEIHEBHOW JKU3HH IS
obOecrieueHrss 0€30MMACHOCTH TIPH OOpaIICHUH C MPUOOpaMH M TEXHUYCCKUMHU
YCTPOWCTBAMH, JUII COXPAHEHUS 370POBbS U COOJIIOJICHHUS HOPM IKOJIOTHYECKOTO
MOBEJICHUS B OKPYKAIOUIEH cpee

PaGorarh B rpyrie ¢ BBIIOJHEHUEM Pa3IMYHBIX COIMATIBHBIX POJICH, TUNIAHUPOBAThH
paboTy Trpynmbl, palMOHAIBLHO PACHPENCNIATh OOSM3aHHOCTH U IUIAHUPOBATH
JeATEILHOCT B HECTAHJIAPTHBIX CUTYAIIHMSX, a/ICKBATHO OLCHUBATh BKJIA] KaXJIOTO

N3 YYaCTHUKOB I'PYIIIIBI B PCIIICHUC paCCManHBaeMOﬁ HpO6J'IeMI>I




MMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KUIACC
Ko Kon
nposepse
pasne IIpoBepsiemble 3J1eMEHTHI COAEPKAHUS
MOI'0
Ja
3J1eMeHTa
OU3UKA U METOZIbl HAYYHOI'O ITO3HAHU A
®u3nka — Hayka o npupoje. Hayunsle MeTOABI IO3HAHUS OKPYKAIOLIETO
1.1 Mupa. Posb skcriepuMeHTa U TEOpUHM B MPOLECCE MO3HAHUS MPHUPOIBL.
DKCIIepUMEHT B (PU3UKE
1 MopnenupoBanue ¢Gu3MYECKUX SBICHUW U TmpoleccoB. Hayunbie
runore3bl. du3nuecKkue 3aKOHbI U TEOpUHU. ['paHULIBI MPUMEHUMOCTHU
1.2 (buzmdeckux 3aKoHOB. [TpuHIMT cooTBeTCTBUA. POJb M1 MecTO (hu3uku B
(hopMHPOBaHUM COBPEMEHHOIN HAYYHON KapTHHBI MHpa, B IPAKTUYECKOM
JEATENBHOCTH JIIOJEH
2 MEXAHUKA
KMHEMATHUKA
211 Mexanuueckoe — ABMKEeHHE.  OTHOCHUTEIBHOCTH  MEXaHMYECKOIO
o nBuxkeHust. Cucrema orcuéra. TpaekTopus
[Tepemernienue, cKOpocTh (CpemHssi CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U
2.1.2 YCKOpPEHHE MaTepHaIbHOW TOYKHU, HUX MPOEKIUU Ha OCHU CHUCTEMBbI
KoopauHat. ClI0KEeHNE NEPEMEIIEHUI U CII0KEHUE CKOPOCTEN
PaBHOMEpHOE U PaBHOYCKOPEHHOE MpsIMOJIMHEIHOE ABIKeHue. [ padukn
2.1 2.1.3 3aBUCHUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHHUS, IyTH U MEepeMeleHUS
MaTepuaibHON TOYKU OT BPEMEHU
214 CBobOoaHOe nazieHne. Y CKopeHrne CBOOOTHOTO MaIeHuUs
KpuBonuueiinoe nBukeHue. PaBHOMEpHOE ABM)KEHHE MaTepUalbHON
2.15 TOYKH 110 OKPY>KHOCTH. YTJIOBasi CKOPOCTb, JIMHEHHAsI CKOPOCTh. [lepron
n yacroTa. LleHTpocTpeMuTenbHOE yCKOPEHHE
216 TexHnuyeckue ycTpoiCcTBa: CIMIOMETP, ABHKEHUE CHAPSAAOB, LEIHBIE U
o PEMEHHBIE TIepe1adn




2.2

2.1.7

2.2.1

[Ipaktnueckue  paboTbl.  M3MepeHne  MIHOBEHHOW  CKOPOCTH.
HccnenoBanue COOTHOLICHUSI MEXKY MYTSIMH, TPOUICHHBIMU TEJIOM 32
MocJieIoBaTeIbHbIC paBHBIE MPOMEKYTKH BpEMEHU npu
PaBHOYCKOPEHHOM JABUKEHUU C HAYAJIbHOW CKOPOCTHIO, PAaBHOM HYIIIO.
N3ydenue nBuxkeHHs MapuKa B BA3KOM )KUJIKOCTHU. V3yueHue ABMKeHUs

Tela, OPOIIEHHOTO TOPU30HTAIBHO
JTIMHAMUKA

[MIpunmun otHocuTensHOCcTH ['anmiies. IlepBeiit 3akoH  HproToHa.

HNuepunanbHble CUCTEMBI OTCUETA

2.2.2

Macca Tena. Cuia. HpI/IHHI/IH CYIICPIIO3NINU CHUJT

2.2.3

2.24

Bropoii 3akoH HproTOHa Ui MatepraabHOW TOYKH B HMHEPUUAIBHOU
cucteme orcuéra (MCO). Tperuit 3akon HprloToHa miisi MaTepHaAIbHBIX

TOYCK

3aKkoH BCCMHUPHOI'O TATOTCHUA. Cuja TSHKECTH. HepBaﬂ KOCMHYCCKasa

CKOPOCTbh. Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe Tpenue. Cuiia TpeHUS CKOJIBKEHHS U CHIIA TPEHUS
nokosi. Koaddurment tpenus. Cuna CONpOTUBICHUS TPU JBUIKEHUU

TCJIa B X KUJIKOCTH HUJIU I'a3C

2.2.7

HOCTyrIaTeJ'IBHOG 1 BpalllaTCJIIbHOC ABHUIKCHUC a0COJIFOTHO TBép,[[Ol"O TCI1a

2.2.8

2.2.9

2.2.10

MOMEHT CHIBI OTHOCHTEIBHO OCH BpalICHU:. IIneyo cunel. YciaoBus

paBHoBecus TBEpAoro Tena B UCO

Texuuueckue YCTpOﬁCTBa: NOAIIUIIHUKHN, ABUKCHUC HCKYCCTBCHHBIX

CIyTHUKOB

[Ipaktuueckue paborel. M3yuyeHue nBukeHUs Opycka MO HAKJIOHHON
IUIOCKOCTH  TOJ  ACUCTBUEM HECKONbKMX cui. HMccnenoBaHue
3aBUCHUMOCTH CWJI YOPYTOCTH, BO3HHMKawoIuX B jaedopmupyemoit
Npy)XKHHE W pPE3MHOBOM oOOpaslle, OT BEIUYMHBI HX JAedopMarui.
HccnenoBanue ycimoBHil paBHOBECUS TBEPAOTO TeEJd, UMEIOIIETO OCh

BpalICHUA

2.3

3AKOHBI COXPAHEHNA B MEXAHUKE

2.3.1

NMnynsc MarepuanbHOM TOYKHM, CHUCTEMBl MAaTEPUAIBHBIX TOYEK.

I/IMHYHBC CHJIBI 1 U'BMCHCHHUE UMITYJIbCA TCJIa

2.3.2

3akoH coxpaHeHnus umiyiabca B MCO. PeakTuBHOE IBUKEHHE




3.1

2.3.3

Pabora criet

234 MOIIHOCTE CHIBI
235 Kunernueckas sHeprusa MarepuaibHON ToUku. Teopema 0 KWUHETHUUYECKOM
- SHEPTUU
[TorennmaneHast  sHeprus.  [loTreHuuanbHas  SHEprus  ynpyro
2.3.6 neOpMUPOBAHHONW TPYKHUHBL. [loTeHIMaNbHAs dHEPrus Tejaa BOJIM3U
MOBEPXHOCTU 3eMIIN
[MoTennmaneHble ¥  HENMOTCHIUANbHBIE CcuUibl. CBs3b  pabOTHI
2.3.7 HEMOTEHIUATbHBIX CHJI C U3BMEHEHUEM MEXaHUYECKON SHEPTUU CUCTEMBI
TeN. 3aKOH COXPaHCHHSI MEXaHUYECKON YHEPTHH
2.3.8 Yrupyrue u Heynpyrue CTOJIKHOBEHHUS
230 TexHuuyeckue ycTpoiicTBa: JBW)KEHHE pakeT, BOJOMET, KoIIep,
o NPY>KAHHBIN TUCTOJIET
[IpakTuueckue padboTel. VI3ydeHne CBS3M CKOPOCTEH TEII MPU HEYIIPYTOM
2.3.10 ynape. MccrnenoBanue cBsi3u pabOTHI CUITbI C ©3MEHEHHEM MEXaHUYeCKON
SHEPTUU Tela
MOJIEKVJISIPHAS ®U3UKA U TEPMOAMHAMUKA
OCHOBBI MOJIEKYJIIPHO-KUHETUYECKOM TEOPUU
OcHOBHBIE  TIOJNOXKEHHUS] ~ MOJIEKYJISIPHO-KUHETHUECKON  TeopuHu.
3.11 bpoynoBckoe nBuxenue. Juddysus. Xapakrep JIBHKEHUS U
B3aMMO/ICHCTBHS YaCTHI] BEIIECTBA
312 Mopnenu cTpoeHHUs Ta30B, KHJIKOCTEH M TBEPABIX Tel U OOBSICHEHHE
o CBOWCTB BEIIECTBA HA OCHOBE ITUX MOJICIICH
3.1.3 Macca monekyi. KomndaectBo BeniectBa. [TocrosHHas ABoraapo
314 TenmoBoe paBHOBecue. Temmeparypa u e€ wusmepenue. I[llkama
o temneparyp Llenbcus
315 Mopnens wuaeanbHoro raza. OCHOBHOE YypaBHEHHE MOJEKYISPHO-
o KUHETHUYECKON TEOPUH UACATBHOIO ra3a
318 AOcomntoTHas TemrepaTypa Kak Mepa CpeqHEell KUHETHYeCKOW SHepruu
o TEIUIOBOTO JBMKeHUs yacTull raza. lllkana temneparyp KenbBuna
3.1.7 Vpasuenue Knaneiipona — Menneneesa. 3akon JlaibToHa
318 l'azoBble 3akoHbl. M3ompouecchl B HA€adbHOM Tra3e C MOCTOSHHBIM
o KOJIMYECTBOM BEIIECTBA: U30TepMa, H30X0pa, n30bapa
3.1.9 TexHUYeCKue YCTPOUCTBA: TEPMOMETp, OapomeTp




[IpakTuueckue pabotel. M3Mepenne wmacchbl BO3JyXa B KJIAcCHOM

3.1.10 kKomHare. MccnenoBanue 3aBUCIMOCTH MEXAY MapaMeTpaMH COCTOSHUS
pa3pexeHHOro rasa
OCHOBbI TEPMOJIMHAMUWKHA
391 Tepmoaunamuyeckas cucrema. Buytpennss SHEprus
o TEPMOJIMHAMUYECKON CUCTEMBI U CITIOCOOBI €€ N3MEHEHHUS
392 KomnnyectBo TernoTsl U pabota. BHyTpeHHsIsI SHEprusi 0JHOATOMHOTO
o ueaIbHOro rasa
Bunsl Temmonepenauu: TEMJIONPOBOIHOCTh, KOHBEKLUS, H3IIy4eHHE.
3.2.3 TermnmoémkocTs Tena. YaenpHas TEIUIOEMKOCTh BemiecTBa. Pacuér
KOJINYECTBa TEIJIOThI P Terionepeaaye
IlepBbi  3akOH TepMoauHaMuKH. [IpuMeHeHHMe 1EepBOrO 3aKOHa
39 3.2.4 TEPMOJMHAMHKH K H3omporeccaM. [ padudeckas naTeprnperanus padboThI
' rasa
TermoBble MammHbl.  [IpUHOUIIBL  AEHCTBUS  TEIUIOBBIX  MAIHWH.
325 [IpeoOpa3oBanusi SHepruv B TeMIOBbIX MamMHax. Koadduuuent
o nosie3Horo aeiicrust (nanee — KIT/1) teruoBoit mammnel. Hukin Kapao n
ero KII/{
326 Bropoii 3akoH TepmoauHaMuku. HeoGpaTuMOCTh Mpo1ieccoB B MPUPOJIE.
o TenoBele ABUTATENN. DKOJIOTUYECKUE MPOOIEMBI TEIUIOIHEPTETUKHI
327 TexHuueckue ycTpoiicTBa: ABUTaTedb BHYTPEHHEIO CrOpaHusi, ObITOBOI
- XOJOAUIBHUK, KOHAULIMOHEP
3.2.8 [IpakTuyeckue paboTel. 3Mepenue yaeiabHOH TeI0EMKOCTH
ATPEI'ATHBIE COCTOSAHMA BEIHIECBA. ®A30BbBIE ITEPEXO/IbI
[TapoobpazoBanne u koHaeHcarus. Vcmapenue u kumneHue. YaenbHas
3.3.1 TEeIJIoTa NapooOpa3oBaHMs. 3aBUCHUMOCTb TeMIeEpaTypbl KHUIEHUS OT
JTaBJICHUS
23 3.3.2 AOGCOoIIOTHAS 1 OTHOCHTENBHAS BIXXHOCTH BO3ayxa. HackImeHHbIi map
' 333 Teépnoe Teno. Kpucrammueckue u amopdHbie Tena. AHU30TPOIHS
- CBOMCTB KpucTaiioB. JKuakue kpuctayuibl. COBpeMeHHbIE MaTepUaIbl
334 [lnaBneHne © KpUCTAJUIM3aLMsA. YIelbHas TEIUIOTAa  IIJIaBJICHHS.
o CyOmumartust
3.35 YpaBHEHHE TEIIOBOTO OamaHca




TexHuyeckue yCTpOICTBa: THUTPOMETP U IICUXPOMETp, KaJIOPUMETP,

3.3.6 TEXHOJOTMH IIOJyYEHUS COBPEMEHHBIX MAaTepUaioB, B TOM 4YHCIIE
HaHOMAaTepHaJIOB, © HAHOTEXHOJIOTUU
3.3.7 [IpakTrueckue paboTel. I3MepeHne BIa)KHOCTH BO3TyXa
4 DJIEKTPOAMMHAMUKA
DJIEKTPOCTATUKA
111 OnekTpu3anusi Tel. DJNEKTpUYECKUW 3apsan. JlBa BuJa 3IIEKTPUUYECKUX
o 3apsIoB
41.2 [TpoBOAHUKY, TUINEKTPUKH U TIOTYIIPOBOTHUKU
4.1.3 3aKOH COXpaHEHUs ANEKTPUUECKOro 3apsaa
41.4 B3aunmopeiictBue 3apsanoB. 3akoH Kynona
415 DnexTpuueckoe noie. Hanpsok€HHOCTD anekTpudeckoro moss. [Tpunnumn
o cyrneprno3unun. JIMHUM HANPSHDKEHHOCTH JICKTPUIESCKOTO TOJIS
41 416 PabGora cumnm anekrpocratmueckoro moss. llortenmuman. PasHocTh
MOTEHIIUAJIOB
417 [IpOBOAHUKK W JUAJICKTPUKA B TIOCTOSHHOM SJIEKTPHYECKOM ITOJIC.
o JlmsnexkTpudeckasi IPOHUIIAEMOCTh
118 DNEeKTPOEMKOCTD. Kongencarop. DAEKTPOEMKOCTD MJI0CKOTO
o KOHJICHCATOpa. DHEPTHUs 3apsSHKCHHOTO KOHICHCATOpa
TexHU4yeckue YCTPOUCTBA: AEKTPOCKOTI, DIIEKTPOMETP,
419 JNEeKTPOCTaTUYECKas  3alluTa,  3a3eMJICHHE  DJIEKTPONpPHOOpPOB,
KOHJEHCATOP, KCEPOKC, CTPYHHBIN IPUHTEP
4.1.10 [Ipaktrueckue paboTsl. U3Mepenne 3neKTpoEMKOCTH KOHIEHCATOPa
IOCTOSIHHBIN DJIEKTPUYECKU TOK. TOKU B PA3JIMYHbBIX
CPEIAX
421 VYcnoBus  CyIIECTBOBAaHUS  MOCTOSHHOTO — DIIEKTPUYECKOTO  TOKA.
o Ucrounmku Toka. Cuita Toka. [TocTOSHHBIN TOK
4.2.2 Hanpsokenne. 3akon Oma 1715 yyacTka Lenu
42 4.2.3 DNEKTPUUECKOe COMPOTUBIICHHE. Y AeNbHOE COMPOTHBICHNE BEIIECTBA
424 [TocnenoBarensHOE, napauieIbHOE, CMEIIIaHHOE COCTMHEHHE
o MIPOBOHUKOB
4.2.5 Pabota anekTpuueckoro Toka. 3akon JIxoyms — Jlenna
4.2.6 MOMIHOCTB JEKTPUIECKOTO TOKA




anekTpoaBIKymasa cuia (ganee — 9JC) u BHyTpeHHEe CONPOTUBIICHHE
4.2.7 HMCTOYHHMKA TOKA. 3akoH OMa JiJ1sl MOJTHOM (3aMKHYTOM) 3JIEKTPUUYECKON
uenu. Koporkoe 3aMbikanue
128 ONEeKTpOHHAass MPOBOJAMMOCTh TBEPIABIX METAJIOB. 3aBUCUMOCTh
o COMPOTHUBIICHUS METAJIJIOB OT TeMIiepaTypbl. CBEpXIIPOBOIUMOCTh
4.2.9 DneKTpuuecKuil TOK B BakyyMe. CBOICTBA 3JIEKTPOHHBIX ITyYKOB
[MonmynpoBonuuku. CoOCTBEHHass W  MpPUMECHas  MPOBOAMMOCTH
4.2.10 moTynpoBoHUKOB. CBolcTBa p-n mepexona. IlomynmpoBOIHUKOBBIE
npuOopHI
4211 DNEeKTpUYeCKu  TOK B DJIGKTPOJUTAX.  DJIEKTPOJIUTHYECKAs
o aucconuanus. DIEeKTPOIn3
4212 DneKkTpuyeckuii ToK B razax. CaMoCTOSATEIbHbBIN U HECAMOCTOSTEIbHBII
o paspsan. Pa3nnunble TUIIBI CaMOCTOATENBHOTO pa3psaaa. Moanus. [1nazma
TexHuueckue yCTporucTBa: aMIepMETp, BOIbTMETP, PEOCTaT, UCTOUHUKHU
T TOKa, JJEKTPOHArpeBaTeNbHbIE MPHOOPBI, SJIEKTPOOCBETUTEIHHBIC
o pUOOPHI, TEPMOMETP COTMPOTHUBIICHUS, BAKYYMHBIN JHOJ, TEPMHUCTOPHI U
(hoTOpE3UCTOPHI, MOTYIPOBOTHUKOBBIN TUO]I, TajJbBaHUKA
[Ipaktnueckue  paboTel.  M3ydyeHwe  CMENMIAaHHOTO  COEAMHEHUS
4214 PE3UCTOPOB.
N3mepenne 3/IC uctoyHnKa TOKA U €r0 BHYTPEHHETO COTPOTHUBIICHUS.
Habmonenue snexkrponusa
11 KUIIACC
Koanpo
Ko BepsieM
oro IIpoBepsiemble 3j1€eMeHTHI COIePKAHUS
pasaeJia
3J1eMeH
Ta
4 DJIEKTPOAMMHAMUKA
MAT'HUTHOE IIOJIE. DJIEKTPOMATI'HUTHA A UHAYKIOUA
431 ITocTosuabIe MaruuTHl. B3anMonelcTBrEe MOCTOSIHHBIX MAarHUTOB
4.3 MaruutHoe moJsie.  Bektop marHuTHOM — WMHAYKUMHU. [IpuHUMN
4,3.2  cynepno3uuuu. JluHum MarHuTHOM wuHAyKuuMu. Kaptuna nuHui
MarHuTHON MHAYKIIMH MOJIsl TOCTOSITHHBIX MarHUTOB




MarsuTHoOe I0JIe IMPOBOJHHKA C TOKOM. KapTI/IHa JIMHAH TT0JIS JJIIMHHOI'O

4.3.3 | IpsAMOro NpOBOJHUKA U 3aMKHYTOI'O KOJIBLIEBOI'O ITPOBOJAHMKA, KATYIIKU
¢ TokoM. OnbIT OpcTena. BzaumoieiicTBUE MPOBOJIHUKOB C TOKOM
4.3.4 | Cuia Amnepa, €€ MOyJIb U HAIPABJICHUE
Cuna JlopeHia, e€ MOAyJb M HampaBieHue. [[BUKeHHE 3apsyKEHHOU
435 YaCTHIIbI B OJHOPOJHOM MAarHUTHOM T1oie. Pa6ota cuisl JlopeHna
4.3.6 | SIBieHue dI€KTPOMAarHUTHOW MHIYKLIUH
4.3.7 [ToTox BekTOpa MarHUTHOW MHIYKIIUH
4.3.8 O/JIC unaykuuu. 3aKOH IEKTPOMArHUTHOM MHAYKIuU Papaes
BuxpeBoe »snextpuueckoe mnone. DJC UHAYKIMM B TMPOBOJHUKE,
439 JBUKYIIEMCSI IOCTYIATENbHO B OJTHOPOAHOM MarHUTHOM I10JI€
4.3.10 | IIpaBumo Jlenua
4.3.11 HWupykrtuBHOCTh. SIBneHue camonnaykuuu. I1C caMOMHIYKIMH
4.3.12  DHeprus MarHUTHOTI'O HOJISl KaTYLIKU C TOKOM
4.3.13 | DAEKTpPOMAarHUTHOE I10JIe
TexHuyeckne yCTPOMCTBA: IOCTOSIHHBIE MAarHWThl, 3JEKTPOMAarHWTHL,
4.3.14  »neKTpoABUraTeb, YCKOPUTENH AJIEMEHTApHBIX YacTHll, WHAYKIHOHHAs
reYb
[IpakTuyeckue padboTsl. 3yueHre MarHUTHOTO MOJIS KaTYIIKH C TOKOM.
4.3.15 @ HccnenoBanue ACUCTBUSA MOCTOSHHOIO MAarHUTa Ha PAMKY C TOKOM.
UccnenoBanue siBIeHUs 371€KTPOMAarHUTHOM MHIYKIIUU
) KOJIEBAHUA 1 BOJIHBI
MEXAHUYECKUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHU A
Konebarenbnas cucrema. CBoOogHble KoneOanus. ['apmoHnyeckue
>11 xone6anns. I[lepros, YacToTa, aMIITHTY/a U (a3a KoneOaHHit
5.1.2  IIpyxuHHBII MasTHUK. MaTeMaTu4eCKUN MasiTHUK
5.1 VYpaBHeHHe  rapMoHMYeckHX  KosiebaHui. Kunematuueckoe u
513 JMHAMHYECKOE OMHCaHUE KOJIeOaTeTbHOTO IBUYKEHUS
[IpeBpamienne sHeprud NOpU TrapMOHMYECKHX KosiebaHusX. CBs3b
5.1.4  amMmmTyabpl KoneOaHWl WCXOAHOW BEIWYHHBI C  aMIUIUTYAaMU

KoJie0aHMl €€ CKOPOCTH M YCKOPCHHUS




Konebarenbubiit kKoHTYp. CBOOOAHBIE 3JIEKTPOMAarHUTHBIE KOJIeOaHUs B

515 UJIeaTbHOM KOJIeOaTEIbHOM KOHTYpE. AHAIOTUS MEXKITY MEXaHHUYECKUMU
U 3JIEKTPOMAarHUTHbIMU Kosiebanusmu. @opmyna ToMmcoHa
5.1.6  3aKoH COXpaHEHHs SHEPIUHU B HJI€AILHOM K0JIeOAaTeIbHOM KOHTYpE
BeiHyxeHHble MexaHudeckue konebanusa. Pe3onanc. Pe3onancHas
> L7 KpuBasi. BeIHYX/I€eHHBIE 3JIEKTPOMAarHUTHBIE KOJICOAHNSI.
5.1.8 | Ilepemennsiii Tok. CHHYyCOUJAJIbHBIN IEPEMEHHBIN TOK.
Mo1HOCTb IEPEMEHHOT0 TOKA. AMILIUTYTHOE U IEHCTBYIOIIEE 3HAUECHNE
>1.9 CHJIBI TOKA U HaNPSKEHUS
Tpancopmarop.  IlpomsBomcTBo, mepemadya W moTpebieHne
NEKTPUYECKON DHEPIruu. DKOJIOTMYECKHE PHUCKU IIPU IPOU3BOJCTBE
>1.10 JJIEKTPUYECKON dHeprun. KyibTypa MCIoNb30BaHUs IIEKTPOIHEPTHH B
IIOBCEIHEBHOM JKM3HU
Texnuueckue ycrpoiictBa: ceiicMorpad, 3J1eKTpUYECKH 3BOHOK, JTUHUU
5.1.11
aNeKTponepeaay
[Ipaktrueckue pabotel. MccnenoBanue 3aBUCHMOCTH TEPUOAA MaJbIX
Kosie0aHUi rpy3a Ha HUTH OT JUIMHBI HUTH U Macchl Ipy3a. MccnenoBanue
5112 IIEpEMEHHOTO TOKAa B IEMH M3 TOCIEH0BATENFHO COCTHMHEHHBIX
KOHJIEHCATOPa, KaTyIlIKK U PE3UCTOpa
MEXAHUWYECKHUE U SJIEKTPOMAI'HUTHBIE BOJIHbBI
MexaHuueckne BOJIHBI, yclioBus pacnpocrpanenus. [lepuon. CkopocTts
>21 pacnpocTpaHeHus U JITMHA BOJIHBL. [lonepeunblie v mpo0abHbIE BOJIHbI
522 Wutepdepeniys u audpaxims MEXaHHIeCKUX BOJIH
5.2.3  3Byk. CkopocTb 3ByKa. 'pomkocTh 3Byka. Beicota Tona. TemOp 3Byka
ONEKTPOMAarHUTHHIE BOJIHBL. YCJIOBUS H3JIyY€HUS DIIEKTPOMAarHUTHBIX
5.2.4  BosH. B3anmuas opueHTanus BekTopoB E, B M v B 351eKTpOMarHuTHOM
5.2 BOJIHE B BaKyyMe
CBolicTBa 3JIEKTPOMAarHUTHBIX BOJH: OTpPaXEHHE, MPEIOMIICHUE,
5.2.5 | nomsapuzanus, g pakiys, uHTEep(DEpEeHITUS. CxopocTh
ANEKTPOMAarHUTHBIX BOJIH
[Ilkama >7€KTPOMarHUTHBIX BOJH. [IpMMEHEHME 3IIEKTPOMAarHUTHBIX
220 BOJIH B TEXHHUKE U OBITY
507 [TpuHmnIs! paanocBs3u u TEJIEBUICHUS. Paguonoxanus.

DIJIEKTPOMArHMTHOE 3arpsiI3HEHUE OKPYKAIOIIEeH Cpeibl




5.2.8

TexHuueckue YCTpOMCTBA: MY3bIKAJIbHbBIE WHCTPYMEHTBI,
yIAbTpa3ByKOBasi JMArHOCTHKa B TEXHUKE M MEIUIMHE, pajap,

paguonpuéMHUK, TEIEBU30D, aHTeHHA, TeinedoH, CBU-nieup

5.3

OIITUKA

5.3.1

5.3.2

[IpsiMmonuHeitHOE pacnpocTpaHEHUE CBETa B OAHOPOAHOM cpene. Jlyu
cBeTa
Otpaxenue cBeTa. 3aKOHBI OTpaXkeHHs cBeTa. [locTpoenue n3o0pakeHuii B

TUIOCKOM 3€pKaJIC

5.3.3

5.34

5.35

5.3.6

HpCJ'IOMJ'ICHI/Ie cBeTa. 3aKOHBI IIPCIIOMJICHHA CBCTA. AOCONIOTHEBIN ITOKa3aTeb

MIPETIOMIICHUS
[Nonuoe BHYTpeHHEE OTpakeHue. [IpeaenbHbIN YroJ MOJIHOTO BHYTPEHHETO
OTpaKeHUs

Hucnepcus ceeta. CioxxHblil cocTaB Oenoro ceera. Liset

Cobupatoniue u pacceuBaronie JuH3bl. Tonkas snuH3a. DoOkycHOe
paccTossHUE M OINTHYeCKas CHja TOHKOH JuH3bL [locTpoeHue
n300pakeHUl B cOOMparonMX W paccemBarommx JuH3ax. Dopmyna

TOHKOM JIMH3BI. Y BelIMUCHHE, TaBacMOe JTUH30MU

5.3.7

Hpez[enbl MNPUMCHUMOCTU FGOMCTpI/I‘ICCKOﬁ OIITUKHU

5.3.8

Wntepdepeniuss  cBeta.  KorepeHTHble  HMCTOYHMKH. Y CIIOBHSA
HaOJIO/IeHUsT MakKCUMyMOB M MHUHUMYMOB B HHTep(EpeHIIMOHHON

KapTHUHC OT ABYX CI/IH(I)aBHLIX KOTCPCHTHBIX HCTOYHHUKOB

5.3.9

5.3.10

5311

5.3.12

Hudpakuus cera. Judpakuuonnas pemérka. YcClioBUE HaOMIOACHUS
[JIABHBIX MAaKCUMYMOB MpPU MaJE€HUU MOHOXPOMATHYECKOTO CBETa Ha
TUGPAKIUOHHYIO PEHIETKY

[Tonsapuzanus cBera

TexHuuyeckue ycTpoWCTBa: OYKH, Jiyma, (oroammapaT, MpOeKIMOHHbII
anmapar, MUKpPOCKOII, TE€JIECKOIl, BOJIOKOHHAs ONTHUKA, AU(PPAKIUOHHASL
peLIETKa, TOJISIPOULL

[IpakTuueckne pabotel. M3mepeHue mokazarenss MPEIOMIICHUS.
HccnenoBanne CBOWCTB u300pakeHMid B JuH3aXx. HaOmonenue

AUCIICPCHUHU CBETA

BJIEMEHTHI CIIELIUAJIBHOM TEOPMM OTHOCUTEJIBHOCTU




FpaHI/IHBI IIPUMEHUMOCTH KJIACCUYECKON MEXaHHMKH. HOCTy.]'IaTBI TEOpHUU

6.1 OTHOCHUTEJIBHOCTH: UHBAPUAHTHOCTh MOJYJISl CKOPOCTH CBETA B BaKyyMe,
MIPUHLUIT OTHOCUTEJIbHOCTH DWHILITEHHA
OTHOCHUTENBHOCTh ~ OJIHOBPEMEHHOCTH. 3aMelJIeHHEe BpEMEHU U
0.2 COKpAIEHUE JTHHBI
6.3 DHeprus U UMIYJIbC CBOOOIHOM YaCTHIIBI
CBs3b Macchl C SHEPrHel U MUMITYJICOM CBOOOJHON YacCTHIIbI. DHEPTHs
04 MIOKOSI CBOOOJIHOM YaCTHIIbI
7 KBAHTOBAS ®U3UKA
DJIEMEHTbI KBAHTOBOU OIITUKU
@®otonsr. Dopmyna Ilmanka cBsi3u SHepruud (GOTOHA C €TO YACTOTOM.
rid DHeprus U UMNIyibC GpoToHa
OtkpeiTue u uccienoBanue ¢ororddexra. Onbitel A.I'. Cronerosa.
ri2 3akoHs! poTodhdexTa
7.1 VYpaBuenue DiiHmreriHa s poTtorddexra. «KpacHas rpaHuna
713 ¢doroaddexra
714 Hasnenue ceera. OnwiTel [1.H. JIeOGenena
7.15 XUMHYeCKOe IeHUCTBUE CBETA
TexHnueckue ycrpoiicTBa: (HOTOIIEMEHT, (QOTOAATUUK, COJHEYHAS
71 6arapes, CBETOAUON
CTPOEHHME ATOMA
Monens atoma Tomcona. OnbiThl Pesepdopaa mo uccnepoBanmio
r2l cTpoeHus aToma. [lnaHeTapHas MoeTb aToMa
[loctrynarsr bopa. M3nydyenue u noriouieHre (OTOHOB IpU MEpexojie
7.2.2 | aTOMa ¢ OJHOTO YpOBHS dHEPruu Ha Apyroil. Buasl crnekrpos. Cnekrtp
YPOBHEW 3HEPTrUH aTOMa BOAOPOJa
7.2 BonnoBeie cBoiicTBa wactui. Bomubl ae bpoiis. KopnyckynspHo-
123 BOJIHOBOI yanusM. JIu(paKuus 5IeKTPOHOB Ha KPUCTaIIaxX
CHoHTaHHOE M BBIHYXJEHHOE W3JIy4eHHE. YCTPOMCTBO M HIPHUHIUI
724 paboThI Mazepa
TexHnuyeckue yCcTpoicTBa: ClIeKTpalbHbIN aHaIU3 (CIIEKTPOCKOI), JIa3ep,
125 KBAaHTOBBIH KOMITBIOTED
7.2.6 | IIpaxktuueckue pabotsl. HabmroneHue auHeiiuaToro crekrpa




ATOMHOE A1PO

7.3.1 | Metoasl HaOIOIEHUS M PETUCTPALIMH 3JIEMEHTAPHBIX YaCTHI]
OtkpeiTue pagnoaktuBHOCTH. OmbiThl Pesepdopaa mo ompeneneHuro
7.3.2 | coctaBa paaMoakTHBHOrO u3nmydeHus. CBoiicTBa anbda-, Oera-, ramMmma-
u3NMy4YeHus. BiusHue paanoakTUBHOCTH Ha KUBbIE OPTaHU3MBI
OTtkpeITHE TIPOTOHA U HeWTpoHA. HykionHas moaens sapa ['elizenoepra
7.3.3
— WBanenko. 3apsa sapa. MaccoBoe uncio siapa. M3otomnsl
Anbda-pacnan. DNeKTpOHHBIA M TMO3UTPOHHBINA Oera-pacman. ['amma-
134 U3Ny4yeHue. 3aKoH paJoaKTUBHOIO pacmaja
7.3 7.3.5 | DHeprus CBS3M HYKJIOHOB B sifipe. Snepubie cuibl. JlehekT macch siapa
7.3.6  SnepHbie peakuuu. JleneHue u CUHTES AEp
SAnepusriii peaktop. TepmosiaepHsbiii cuHTe3. [IpoOIeMBI U IEPCIIEKTHBBI
13 SIIEPHON IHEPTETUKHU. DKOJIIOTUYECKUE aCTIeKThI SCPHOI SJHEPTETUKU
DOnemeHTapHble YacTullbl. OTKpbITHE MO3UTpoHA. DyHIaMEHTaNbHbBIE
738 B3aHUMOJCUCTBUS
TexHuueckue yCTpoOHCTBA: AO3UMETP, KaMmepa BuibCoOHa, siepHBII
739 peakTop, aToMHast 6omMba
[IpakTuueckue pabotel. MccnenoBaHue TpekoB yacTull (110 TOTOBBIM
7.3.10
¢dororpadusm)
OJIEMEHTBI ACTPOOU3MKU
Bun 3Bé3nH0T0 HeOa. Co3Be3aus, spKue 3BE3/IbI, TUIAHEThI, X BUIANMOE
8.1 JBUKEHUE
Conneunas cuctema. [limanetst 3eMHON rpynibl. [TaHEeTHI-TUTAHTHI B KX
8.2 CIyTHUKHU, KApJIUKOBbIE TUIaHeThl. Masble Tena COIHEUHON CUCTEMBI
8.3 Comnnue, potocdepa u atmocdepa. ConHedHass aKTUBHOCTh
8 8.4 Ucrounuk snepruu CoinHua u 38€3711
3BE31bI, MX OCHOBHBIE XapaKTEPUCTUKH: Macca, CBETHMOCTh, PaJHNYC,
TeMmreparypa, MX B3aUMOCBs3b. Jluarpamma «CIEKTpaJibHBIA Kiace —
85 CBETHUMOCTDY. 3BE35I IVIaBHOU ITOCIIEN0BATEILHOCTH. 3aBUCUMOCTD «Macca
— CBETUMOCTB» JUIs 3BE3/] TJIABHOM IOCIIEI0BATEILHOCTH
8.6 Buyrpennee crpoenue 3BE3n. CoBpeMEHHBIE IIPEICTABICHUSA O

MIPOUCXOXKICHUN U 3BoorK CoJHIIa 1 3BE3/T. DTaIlbl )KU3HH 3BE3]T




Mueunsbiii [1yTe — Hamia I"'anaktuka. CninpanbHas CTpyKTypa [ 'aakTukw,

8.7 pacmpezenenue 3B€31, ra3a u nouid. [lonoxenue u npmwkenne CoiHia B
lNanakrtuke. [Tnockas u chepuueckas nmoacuctemMsl ["anakTuku
Tunsl ranaktuk. Paguoranaktuku U kBazapbl. UEpHBIE ABIPHI B SApax
88 TaJIaKTUK
Bcenennas. Pacmmpenune Bceenennoil. 3akon Xa60ma. Pasberanue
8.9 raaktuk. Bo3pact u paguyc BceenenHolt, teopust bonpmioro B3pbiBa.
Mogenp «ropsuei Beenennoii». PeinkroBoe n3nydeHne
810 Macmrabnas crpykrypa Bcenennoit. Meraranaktuka. Hepeménnoie

MpoOJIeMbI aCTPOHOMUU




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

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

» @uszuka. 11 knacc. Makumes I'.41., byxosues b.b., Hapyrun B.M.; nox
penakimueii [TapdpentoeBoii H.A. AkuimonepHoe o6iiectBo «M3maTenscTBo

((HpOCBGHIGHHG»

METOANYECKHNE MATEPHAJIbBI JIUISA YUYUTEJIA
https://edso0.ru/2023/12/15/metodicheskoe-posobie-fizika-10-11-klassy-
uglublyonnyj-uroven-2023-g/
https://prosv.ru/product/fizika-10-klass-bazovii-i-uglublyonnii-urovni-
pourochnie-razrabotki02/?utm_source=yandex.ru utm_medium=organic

utm_campaign=yandex.ru utm_referrer=yandex.ru

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

http://www.fizika.ru

https://college.ru/fizika/

https://fiz.1sept.ru/

https://kvant.mccme.ru/



https://elkin52.narod.ru/
https://class-fizika.narod.ru/index.htm

https://nau-ra.ru/



OLEHOYHBIE MATEPUAJIbI
10 KITACC

Konrpoabnas padora Nel nmo reme

«KunemarTnka. /[muHaMuka. 3aKOHbI COXPAHEHHUS B MEXAHUKE»
l.Benocuneauct ABWKETCS PABHOMEPHO IO OKPYKHOCTH paauycoMm 200 M.
Onpenenute
yTh U MOJYJIb IEPEMENIEHUS BEJTOCUIIEINCTA 3a MOJIOBUHY MIEPUO/IA.
2.Benocumnenuct mpoexan 40 kM co ckopocthio 20 km/4, a motoM emie 30 kM
npoexait 3a 3 4. KakoBa ero cpeiHssi CKOpOCTb Ha BCEM IIyTH?
3.Ilyns, nersmast co ckopocTthio 400 M/c, ynapsieTcsi B 36MIJISTHOM BaJl U 3aCTPEBaET
Ha riryoune 0,36 M. CKOJIbKO BpEMEHHU JBUTANIACH ITyJIsl BHYTpU
Basia?
4.ABTOMOOUITH ABUKETCS 1O 3aKPYTICHUIO JOPOTH paguycoM 120 M co CKOPOCTHIO
36 km/4. YeMy paBHO LIEHTPOCTPEMUTEIBHOE YCKOPEHHUE aBTOMOOMJISA?
5.Baron maccoit 30 T, IBIXKYIIMIICS TOPU30HTAJIBHO CO CKOpocThio 1,5 m/c,
aBTOMATHYECKN Ha XOJy CLEIUISIETCS ¢ HEMOABMKHBIM BaroHoMm maccoil 20 1. C
KaKON CKOPOCTBIO IBUKETCA CLIETKA?
6.1Ipu kKakOM yCKOpPEHUH pa30pBETCA TPOC MPU NoibeMe rpy3a maccoi 500 kr, ecinu
MaKCHUMaJlbHasi Cujla HATSKEHHUS, KOTOPYIO BBIJIEPKUBAECT TPOC HE Pa3phIBasiCh,
paBHa 15 xH?

KounrpoJubHast padora Ne 2 mo teme
«MoJiexkyisipHasi pU3NKA U TEPMOAUHAMHMKA)

1. Yro sgBagercs HauOoOJiee HATISAIHBIM OTIBITHBIM  TTOATBEPKIACHUEM
CYIIIECTBOBAHMS aTOMOB U MOJICKY?
A) mubdy3us;

b) nabmroneHne ¢ moMOUIbI0 ONTUYECKOTO MUKPOCKOIIA;

B) karuig maciia pacTekaeTcst o MOBEPXHOCTH BOJBI.

2. Kak u3MeHHTCS JaBIEHUE UICATTBHOTO ra3a IMPU YBEJIUYEHUH €r0 KOHIIEHTPALUA
B 2 paza?

A) yBenuuutcd B 2 pasa;

b) ymenbmmTcs B 2 pasa;

B) He usmenurcs.

3. B cocyne Haxonunach HEKOTOpas Mmacca uaeanbHoro raza. OO0bem rasa
yBeIMYMIM B 3 pasa, a aOCOJIIOTHYIO TEMIIEpaTypy rasa yMEHbLIWIM B 3 pasa.
Bri6epute BepHOE yTBEpKICHHE.

A) naBieHHe raza He U3MEHUIIOCH;

b) naBnenue rasa yBeamuuioch B 3 pasa;

B) naBnenue raza yMeHbIIWIOCH B 9 pas.



4. Ilpu oCyIIECTBICHUM KaKOTO H30MpOIecca YMEHBIIEHHE  a0COIMIOTHOM
TEeMIIepaTyphl UJICaJTLHOTO ra3a B 2 pa3a MPUBOAUT K YMEHBIIECHUIO 00beMa ra3a B 2
paza?

A) H30XOPHOTO;

b) uzobaporo;

B) uzorepmuueckoro.

5. Beipasute B rpaaycax Llenbscus 3nauenue temmneparyps : 50 K.

6. C razoM BBINIOJHSIOT YKa3aHHbIE HUXKeE poriecchl . [Ipu kakux nponeccax padora
rasza paBHa HyJIIO?

A) n300apHOM HarpeBaHuM;

b) n30x0opHOM OXJNaXKI€HUU;

B) nzorepmMuyeckom cHkaTHH.

7. Kak HaszpIBaeTCsl M30IpOLECC, I KOTOPOro NEPBBIM 3aKOH TEPMOJMHAMUKHU
MMEET BUJL!

A+Q=07?

A)U30XOpHBIH ;

b)uzorepmuueckuii ;

B)uzo0apHbiii.

8. Ilpu uzobapHOM pacumpeHuu raza Obuia coBepineHa pabora 600 k. Ha
CKOJIBKO M3MEHMIICS 00bEM rasza, ecliy JaBlieHue raza obu1o 4 x 10°I1a?

9. Azor maccoii 280 T Harper npu noctosHHOM Aasinenun Ha 100°C. Onpenenuts
paboTy pacuIupeHus.

10. KI1JI rerumosoro asuratens 40 %. I'a3 mosy4mn oT Harpesatens 5 kJIK TEILIOTEL
KaxkoBa pabota raza? Kakoe KoJM4eCcTBO TEIUIOTHI OT/IAHO XOJIOAUIBHUKY?

11. AGcooTHYI0 TEMIIEpaTypy JaHHOM MacChl HaeaIbHOTO raza yasouiau. Kak npu
TOM H3MEHSETCS IUIOTHOCTh ras3a, €Cju HarpeBaHue MPOU3BOAMIOCH M300apHO?
O0ocHOBATBD.

Konrpoabnas padora Ne3 nmo reme
"JnekTpoguHamMuka'

1. Jlpa MeTauMyecKMX MIapHKa, uMmeromux 3apaael 9-10 8 K u 3-10 @ Ko,
HaxoaATcs Ha pacctosiHuM 10 cm. Haliiute cuimy ux B3auMOICMCTBUSL.

2. 3apsax xongencaropa 4-10% Ki, Hanpsbkenue Ha ero oOkmagkax 500 B.
Onpenenure FHEPTUIO KOHIEHCATOPA.

3. Onpenenute yaeabHOE COMPOTUBIICHUE MPOBOJHMKA, €CIM €ro mjiuHa 1,2 M,
nomaak nomnepeynoro ceyenus 0,4 Mm2, a conpotusnenue 1,2 Om.

4. BprunciiiTe HaNpsHKEHUE Ha 3aKuMax cnupaiiei conpotuBieHussMu 10 Om u 20
OM, coeqMHEHHBIX NapajuIeNIbHO, €CIM CHJIa TOKA B HEPA3BETBIEHHON YacTU LIENH
paBHa 33A. Onpeaennurte cuily TOKa B KaXXI0M CIIUPAIIH.

5. Paccuurath cuiny Toka B uenu ucrtounuka ¢ 9JIC, paBHoi 9 B, u BHyTpeHHUM
conpoTuBieHueM 1 OM @OpH MOAKIIOYEHUH BO BHEIIHIOK LENb PE3UCTOpPA C
conpotuBieHueM 3,5 Om.



Bceepoccuiickasi npoBepoyHasi padora
(KontposbHas padora Ned)

1. BriOepute Bce BepHbIC YTBEPKACHUS O (PU3UUECKUX SIBJICHUSIX, BEIMUYUHAX U
3aKOHOMEPHOCTSIX. 3alUIINTE B OTBETE UX HOMEPA.
1) B uHepruanbHON cucTeMe OTCUETA UMITYJILC CUCTEMBI TEJI COXPAHSIETCs, €Cln
CyMMa BHEIIHUX CUJI PaBHA HYIIIO.
2) Ilpouecc KOHACHCAIIUU KUJKOCTEH MPOUCXOTUT C BBIJEICHUEM OOJIBIIIOTO
KOJINYECTBA TEIJIOTHI.
3) B mpotuiecce 3aeKTpu3aluyd TPEHUEM JBa B3AMMOJIEHCTBYIOIINX EPBOHAYAIBHO
HEe3apsHKEHHBIX TeJla MPUOOpPETalOT Pa3HOUMEHHBIE U Pa3HbIE MO MOIYJIIO 3apsIbl.
4) B nenu nocToSsHHOTO TOKAa BO BCEX IMapajuieIbHO COCTMHEHHBIX PE3UCTOPAX
BCET/la MPOTEKAET OAUHAKOBBIN JJIEKTPUUECKUN TOK.
2. B taGnuiie npuBeneHbl TEMIIEPATYPHI IJIABJICHUS U KUTIEHUSI HEKOTOPBIX
BEIECTB MIPU HOPMAJILHOM aTMOC(EPHOM JaBICHUU.

BemectBo | Temneparypa | Temneparypa
IJ1ABJICHUS KHIICHUSA
Xiop 171 K —34 °C
Cnupt 159 K 78 °C
PryTh 234 K 357 °C
Hadranun 353K 217 °C

Kaxkoe(-ue) u3 qanHbIX BemecTB 0yneT(-yT) HaXOUThCA B TBEPJIOM COCTOSTHUN
npu remneparype 50 °C u HopMaabHOM aTMOC(EPHOM JaBICHUU?

3.
[TomoMy MeTaITUYecKOMY TeITy Ha M30JIUPYIOIICH MOCTaBKe (CM. pUC.) COOOIIEH

OTpHULIATENbHBIN 3apsa. KakoBO COOTHOIIIEHHE MEXAY MOTEHIIMAIAMU TOUYEK 4 1
B?

B omeem 3anuwiume ((6OJZbW€)), (MeHbUE» UIU «KPABHO» 6 3a6Uucumocmu om

nomeHyuala nMovdku A no omuowernuro nomeHyuaty mo4Ku B.
FA
[

| ]

4. 0 T' B cocyde noo nopuirnem HaxoOumcst paspexceHublii 6030)X.
Ha epaghuxe npeocmasnena 3asucumocms 00béma 6030yXa om e20 memnepamypbi.
Buibepume 06a éeprvix ymeepaicoenuss, coomeemcmsayouux OaHHbIM epaguxa.
3anuwume 6 omeeme ux Homepa.



1) B npoyecce 1-2 npoucxoouno uzobapuoe coicamue 8030yxa.

2) B npoyecce 2—3 O0asnenue 6030yxXa yMeHbUIAIOCH NPAMO NPONOPYUOHANLHO
U3BMEHEHUI0 e20 abCOIIOMHOU MeMnepamypbl.

3) B npoyecce 3—4 nabnooanoce uzomepmudeckoe cocamue 8030yxa.

4) B npoyecce 2—3 eHympeHnHss dHep2us 6030YXA YEEAUYUBANAC.

5) B npoyecce 3—4 nopuiens onyckancs u cosepuian pabomy no CHcamuio
6030yXxa.

5. [sa wapuxa maccamu mi = 0,01 ke u my = 0,02 ke osudcymces nagecmpeuy
opye K Opyey ¢ 00UHAKOBbIMU CKopocmamu, pasHuimu v = 0,5 m/c. Hatimu
CKOPOCMb WUAPUKO8 NOCTE ADCONIOMHO HEYnpY2020 cmoakHoseHus. Omeem
3anuwiume 8 Mempax 6 CeKyHoy, OKpy2iue omeen 00 COMylXx.

6. Bpycok maccoii M = 2 KUQguoicemcst ROCMYNAmenbHo no 20pU30HmMaibHoul
NIIOCKOCMU NOO Oelicmeuem NOCMOSHHOU CUlbl, HANPAasieHHoU noo yeaom o = 30°
K 2opusonmy. Mooy smoii cunet F = 12 H.Kosgppuyuenm mpenus meacoy
6pyckom u naockocmuio b = 0,2.

1) Yemy pasna cuna peaxyuu onopbwl, 0eucmeayowas Ha opycox?

2) Hemy pasen moOynb cuivt mpenus, oeucmayrouel Ha Opycok?

7. T'epmemuuno 3axkpwvimslii cocyo, 4aCMU4HO 3aN0JIHEHHbIU 8000U, OJIUMENbHOE
8peMs XpaHUICs npu KOMHAMHOU memnepamype, a 3amem Ovll nepecmaesiet 8
xonoounvruk. Kax usmensames 6 Xxo100unvHuKe niomHocms 6005IHO20 napd,
OMHOCUMENbHAS 8AANCHOCIb U AOCOTIOMHASL 8IANCHOCIb 8030yXa 8 cocyde?
s kastcooti eenuuunbl onpedenume coOOmMEEemMcmayoujuLl xapakmep eé
U3BMEHEHUS:

1) ysenuuumcesi;

2) ymeHbuumcs,

3) He usmenumcs.

[TnoTHOCTH Mapa OTHOCUTEIbHAS BIAXKHOCTh AOCOTIOTHAS BIAXKHOCTh

8. Msauux maccoii 200 2 uz cocmosinusi NOKos1 nadaem 8epMmuKaiIbHO 8HU3 C
8blcomul 5 M U umeem y nosepxrHocmu 3emau ckopocmo 9 m/c. Omckouus om
nogepxHocmu 3eMau co CKopocmvio 8 M/c, MY NOOHANCA HA 8bicomy 2,5 m. Yemy
paser Mooyib pabomul CUL CONPOMUBTIEHUST NPU OBUNCEHUU MAYA 88epX?
3anuwume pewenue u omeem.

9. Kocmonasmel uccnedoganu 3a8UCUMOCmb CULLL MANCECTNU OM MACCbl mea Ha
nocewjénHou umu niarneme. B mabnuye npedcmaenensi pe3yibmanivl U3MepeHull
Maccvl meaa u CUbl MAACECMU C YYEMOM NOZPEeUHOCmell U3MepPEeHU.

Ne onbiTa | Macca Teja, kr | Cuia Tsskectn, H
1 1,00+ 0,05 15,00 £0,25
2 2,05+ 0,05 32,50 +£0,25
3 2,95+ 0,05 47,50 £0,25

Kaxoso npubnuzumenvro ycxopenue c60600H020 nadenus Ha nianeme?
10. Ilpu onumenvHoMm UCNONBL3I0BAHUU NOOOWBA OOYBU USHAWUBACTNCS U
cmanosumcs boaee 21aokou. /leticmaue Kakol Cuibl NPUEOOUM K MAKOMY



aghhexmy? [louemy msascénviii yenogex usHawueaem nooouisy 0oyeu bvicmpee,
yem né2Kut? _

v —
1 1. \ N uuu'fé"

Bam neobxooumo uccredosamon, 3a8ucum au cuna mpeHusi CKOAbICeHUsl,
oeticmayowas Mexcoy 0epessHHbIM OPYCKOM U 0ePeBsIHHOU 2OPU3OHMANbHOU
NOBEPXHOCMbIO, OM CUNbL HOPMATLHO20 0a6NleHUst OPYCKA HA NOBEPXHOCHb.
HUmeemcs crnedyrouee obopyoosarue (cm. puCyHoK):
— 0epessaHHbLU OPYCOK,
— OUHamMomemp;
— Habop uz mpéx epy306 no 100 e kadxcowvlii,
— 0epeBAHHAs. HanpasIAUWas.
B omeeme:
1. Onuwume 3KcnepuMeHmanbHy0 YCMaHo8K).
2. Onuwume nops0ok Oelticmauti npu nPosedeHUU UCC1e008aHUs.
Ilvinecoc

Yempoticmeo nvinecoca ¢ momenma e2o uzobpemenus 6 1860-x 2e. ocmanocs 6
OCHOBHOM NPENCHUM. IJIeKMPOBEHMUNAMOP, C030A8ds paspedxceHue 8 Kamepe,
3acacvieaem uepe3 ullaHe ¢ HACAOKAMU Nbllb eMecme C 8030YXOM U, NPONYCKasl
8030)X Uepe3 HeCKONbKO nulieynosumenei (puibmpos), 6blMaiKueaenm e2o Hapyxicy.
B npomviuinennvix nvinecocax KpynHulil Mycop, NONAodas u3 wiaHea  Kamepy-
OYHKep, 20e CKOpOCHb 8030YUIHO20 NOMOKA HUdCe, ocedaem Ha OHo. bonee menkue
yacmuysl, 8061€KASICHL 8 CNUPATIEGUOHOE OBUMCEHUE 8 Cenapamope-yuKkioHe, «He
VOepaHcUBAIOmcsLy 6 yeHmpe nomoxa, omiemas Ha nepugepuro. Punbmpvl MOHKOU
OYUCKU, BbINOJIHEHHbIE U3 HOPUCTO20 MAMEPUANA, CHOCOOHbBL 3a0EPHCUBANb NbLILb
pasmepom MeHblue MUKpoHd. B psoe moldenetl neped maxkum @uibmpom
pasmewarom — uUxXpesylo  Kamepy ¢  NEHHbIM  8000-8030VUIHbIM  CIIOEM,
obecneuusarowum yiaenueanue noliu 3a cuém eé cmayusanus. B makux nwinecocax
ecmb cneyuanvHuli OyHkep ¢ 6000u. CoepemeHHble NbLIeCOCbl — CILONCHbIE
npUOOPLL. OHU OCHAWEHBL CUCEMOU ABMOMAMUKU, KOMOPAs MOdCem, Hanpumep,
peazupysi Ha YMeHbUleHUe Pa3pedCeHus 8 Kamepe, CUSHATUIUPOBAMb O 3AN0JHEHUU
OyHKepa, MewKa uibmpa u m. n.
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Ilpasuna sxkcnnyamayuu

1. He ocmasnstime 8Kk10uéHHblll nbliecoc 6e3 npucmompa.

2. He omcoedunstime nviiecoc om cemu, 0epicacy 3a kaverw.

3. He mpoeaiime énasicHvlMu pykamu 8UiKy uiu noliecoc.

4. He oonyckaiime KOHMAKmMa 6010C, 00exicObl, NAlbyes ¢ OMBepPCMUiIMU 8
KOpnyce nvliecoca.

5. He ucnonv3yiime nvliecoc 0isi coopa 600bl U 2oprovux eewecme (OeH3uH,
KepoCUHm,).
12. T[lompebasemas MOWHOCMb NBLIECOCA C BUXPEBOU KAMEPOI 8 Kauecmeae
nolieynosumenss — 2,5-3 kBm, npu smom e2o none3Has MOUHOCMb
cocmasnsiem 240-300 Bm. Ha umo 3ampauusaemcs 601vuasn 4acms MOWHOCMU,
nompeosieMotl Nuliecocom?
13. Ilouemy onacro, ymodwvl ONUHHBIE B0IOCHL HAXOOUIUCH BONIUZU BCACHIBAIOUSUX
omeepcmutl u mpyoox nwiiecoca?

KounrpouabHasi padora NeS no reme
«JaekrpocraTuka. [IocTOSTHHBIN JJIEKTPUUYECKHUI TOK.
Toku B pa3JIM4HBIX cpeaax»

1./IBa OIMHAKOBBIX TOUEYHBIX 3apsa B3aUMOJEHCTBYIOT B BakyyMe ¢ cwiioi 0,1 H.
PaccrosHue mexny 3apsinamu paBHO 6 M. HaiiTu BellMuuHy 3THX 3apsA0B.

2. B HexoTopo#t Touke mo js Ha 3apsa 3 HKn peiictByer cuna 0,6 MxH. Hailitu
HaIPSHKEHHOCTH IO B 3TOM TOYKE.

3. KakoBo BHyTpeHHEe CONMpOTHUBJIEHUE 3eMeHTa, eciau ero IJIC pasHa 1,2 B u
€CJIY MPU BHEIIHEM COMpOTUBIeHUU 5 OM cuna Toka paBHa 0,2 A?

4.Kakoe KOJIMYeCTBO TEIUIOTHI BBIAETUTCS B PE3UCTOPE CONMPOTUBIIEHHEM 25 OM npu
MPOTEKaHUM MO HEMY ToKa cuioi 1,2 A 3a 1,5 Mmun?
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Konrpoabnas padora Nel mo reme
«MarauTHoe noJjie. JJIeKTPOMATHUTHAS UHIYKIUD).

1. UeMy paBHAa MHAYKTUBHOCTH IIPOBOJIOYHON PaMKH, €CIH IIPU CUJIE TOKa 2 A B
paMKe BO3HUKACT MAarHUTHBIN NOTOK, paBHBIN 8 B6?

2. Kakoil oiKkHa OBITH CHJIA TOKA B KaTyIIKE C MHAYKTUBHOCTBIO 1 I'H, 4TOOBI
JHEPrus MoJisl OKa3anach paBHou 2 J[xk?

3. B marautHOM 1osie ¢ uHAyKnueu 0,5 Tin nmeprneHauKyIsipHO JIMHUSAM UHIYKLIUN
co cKopocThlo 4 M/c nBmkercs npoBoAHMK aimuHON 0,5 m. YUemy paBHa DJIC
WHIYKIUU B TPOBOJHUKE?

4. PaMky, muomanb KOTOPOM paBHa 2 M2, TPOHHU3HIBAIOT JIMHUM HHIYKIUH
MarHuTHOrO IoJis noA yriaom 60° K IUIOCKOCTHM paMKu. Uemy paBeH MarHUTHBIN
IIOTOK, MPOXOASAIINI Yepe3 PaMKy, €CJIM HHIYKIHS MAarHUTHOTO 1oJist 2 Tu?

5. 3a kakoe BpeMs MarHUTHBIA TMOTOK HM3MeHUTcs ¢ SMBO mo 1 mBO, ecnu B
pe3ynbTaTe 3TOro U3MEHEHMs B KaTylike conporusieHreM 100 Om, conepxkaren
50 BUTKOB MPOBO/Ia, YCTAHOBUTCS MHIYKIIMOHHBIN TOK cuiion 0,1 A?

KounrpouabHasi padora Ne2 no reme
«KoJsie0anusi 1 BOJIHBI».

1. MarepuansHas Touka 3a 1 muH coBepmmia 300 xkonebanuii. Haiitu nepuon u
4acTOTy KOJICOaHU.
2. KakoBa jajimHa MaTeMaTHYECKOro MasTHHKA, €CJIv 3a 12 ¢ OH AejaeT 6 MOJHBIX
KOJIeOaHMi1?
3. Onpenenute MHAYKTUBHOCTh KaTYIIKU KOJIEOATEIHHOTO KOHTYpPA, €CJIH EMKOCTh
KOHJieHcaTopa paBHa 5 MKD, a nepuon konedanuit 0,001 c.
4. 3HavyeHue CWIbI TOKa 3amaHo ypaBHeHueMm 1=0.28sin50xt. OnpeaenuTs
aMIUTUTYAY CHJIbI TOKA, YACTOTY W MEPHO/I.
5. HanpspkeHue Ha 3a)KuMax BTOPUYHONM OOMOTKHM TIOHIKAIONIETO TpaHchopmaTopa
60 B, cuna Toka Bo Bropuunoi nernu 40 A. [lepsuunas 0OMOTKa BKITIOUEHA B IIETIH
c HanpsbkeHreM 240 B. HaiinuTe cuty Toka B IEpBUYHON 0OMOTKE.

KonTposbnas padora Ne3 o teme
«Onruka. OCHOBBI CIIENMAJILHOM TEOPUU OTHOCUTEIbHOCTHY.

1. IlpenmeT HAXOIUTCS HA PACCTOSIHUM 12 ¢M OT paccerBarolleid JUH3bI, POKYCHOE
paccrosiuue kotopod 10 cm. Ha kakoM pacCTOSHMM HaxXOAUTCS OT JIMH3bI
n3o0paxenue nmpeamera? OxapakTepusynuTe 3T0 H300pakeHue.

2. Haiity JutiHy BOJIHBI TOJy0OTr0 LIBETA, €CIIU €T0 YacTOTa paBHa 6 104 .

3. /IBe KorepeHTHbIE CBETOBBIE BOJIHBI MPUXOSAT B HEKOTOPYIO TOUKY MPOCTPAHCTBA
C pa3HOCThIO X012 2,25 mkM. KakoB pe3ynbrat uHTepdepeHIH B 3TON TOUKE, €CIIH
CBET 3eE€HBIN (ImmHa BoaHbI 500 HM)?



4. Ilpm nomaganuu Ha OUQPPAKIMOHHYIO PEIIETKY C MEepuogoM | MKM
MOHOXPOMAaTHUYECKON BOJIHBI MAaKCUMYM BTOPOIO MOpsiAKa BUAEH Mo yriom 60° k
HOopMas. OnpenenuTs JJIMHY BOJIHBI AJAKOLIETO CBETA.

5. KakoBa Macca IpOTOHA, JIETAIIEro co ckopocThio 0,8c? Macca 1Mokos MpOTOHa
1,7-10°% kr.

Kontpoabnasi padora Ne4 no teme
«JIeMeHTbI ACTPOHOMHUH U ACTPOPUIUKID)

1 Ckonpko iadeT B Hatien CoJIHEeYHOU cuctemMe?

a) 7 0)8 B) 6 r)5

2. B kakyro CTOpOHY HanpaBJI€H XBOCT KOMETHI?

a) ot CoJiHIIa 0) x ComHIty

B) B IPOTUBOIIOJI0XHYIO JBUKEHUIO T') 3aBUCUT OT CUTYalluu

3. Kakyto yacth macchel Beeit CosiHeuHOM cucTembl coiepxkuT B cebe CouHile?
a) 90% 0) 50% B) 601ee 99% r)menee 30%

4. Yo Takoe conHeyHasi KopoHa?

a) sipkue nsaTHa Ha moBepxHocTH CoJiHIIA

0) cepebpucroe cusaue BoKpyr CoJiHIa

B) crycTku BHYTpHu ComHila

I') HET HUKAKO! KOPOHBI

5. OnumuTe COCTaB aTOMa U MOCTPOTE MozeNb aToMa g0,

Yraxure BTOPOH MNPOAYVKT ANEepHOH peakiuu 6.

iBe + jHe—»"2C + ...

HanummTe ansda-pacnan u 6era-pacran 92>>°U.

7ﬁHpEﬂEJIHTE DHEPrHi0 CBA3M AApa u3oTona peiirepua ;H
(Tamxenoro Bomopoza). Macca nporoHa nNpHOJIN3HUTENBHO
pasuHa 1,0073 a.e.Mm., HeliTpoHa 1,0087 a.e.m., Aaapa neite-
pua 2,0141 a.e.m., 1 a.e.m. = 1,66 - 107°" kr, a cKopocTb

ceera ¢ = 3 - 10° m/c.
8.
3anucaHa AfepHas peaKI[us, B CKODKaxX yKasaHbl aTOMHBLIE

Maccel (B a.e.M) YYACTBYIOIIUX B Heil yacTHII,

Li+ *H _, ¢Bey !n
(7. 016) (2,0141) (B,0053)  (1,0087)

Kaxasa sHeprusa BbIAENAAETCA B 9TOM peakuuu? YUTHTE, 4YTO
1a.em. =1,66-10% kr, a ckopocTh cBeta ¢ = 3 - 10% m/c.



