[Tpunoxenne Ne 1.13. Pabouast mporpamma no ¢usuke: 6a30BbIl ypOBEHb

HOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢usuke 0a30BOTO YPOBHSI Ha YPOBHE CPEAHErO OOIIEro
oOpa3oBaHus pa3paboTaHa HA OCHOBE TOJOXKECHHI 1 TPeOOBaHMI K pe3yabTaTaM
OCBOEHUSI OCHOBHOI 00pa3oBaTesIbHOM Iporpammel, rpeacTtaBieHHbx B PI'OC
COO, a Taxxke ¢ yu€toM (QenepanbHOil pabodeld mporpamMmbl BOCIHTAHUS U
KOHIIENIMU IpernojaBaHus yueOHoro npeamera «dusnka» B 00pa30BaTEIbHBIX
opranmsanusax  Poccuiickon — denmepannu, — peaNM3ylOIIUX  OCHOBHBIE
o0OpazoBaTesbHbIEC TPOTrPaMMBI.

Conepxanue mporpamMmbl MO (U3MKE HAmpaBiIeHO Ha (OPMUPOBaHUE
€CTECTBEHHO-HAyYHOM KapTuHbl Mupa oOyvaromuxcs 10-11 kmaccoB mpu
oOyyeHnn wux (Qu3uke Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-
AEeSTeNbHOCTHOTO  moxaxoxa. [Iporpamma 1o  (QU3MKE  COOTBETCTBYET
tpedoBanusiM PI'OC COO K MUIaHHPYEMbIM JUYHOCTHBIM, MPEAMETHBIM U
METanpeIMETHBIM pe3ylibTaraM 00ydeHusl, a TaKKe YUYUTHIBAET HEOOXOANUMOCTh
peanu3ai  MEXIPEIMETHBIX CBsi3ed (U3MKHM C €CTeCTBEHHO-HAyYHBIMH
y4eOHbIMU TpeaMeTaMu. B Hel omnpeaensroTcsi OCHOBHBIE LEIU W3Y4YEHUS
(Gbu3MKN Ha YPOBHE CpEAHEr0o 00IIero oOpa3oBaHus, MJIAHUPYEMbIE PE3YJIbTaThl
OCBOEHUSI Kypca (DU3UMKH: JTUYHOCTHBIE, METANpPEIMETHBIE, MPEAMETHbIE (Ha
0a30BOM ypOBHE).

[IporpamMma no (hu3MKe BKIFOUALT:

e IUTAHUPYEMBIEC PE3yIbTaThl OCBOCHHS Kypca (U3MKH Ha 0a30BOM YpPOBHE,

B TOM YHCJI€ TIPEAMETHBIE PE3YAbTATHI 110 ToJjaM O0y4EHHUS;

e cOZiepKaHue y4eOHoro npeamera « u3nKay 1o rogaM 00y4eHHs..

®du3uka Kak Hayka O Hambojee OOIMX 3aKOHAX MPUPOABI, BBICTYIAs B
Ka4ecTBE Y4eOHOro MpeamMeTa B IIKOJE, BHOCHT CYIIECTBEHHBIM BKJIAJ B
cucrteMy 3HaHH 00 okpyxkatomiem wmupe. llkompHBIH Kypc GQU3HKH —
CUCTEeMOOOpa3yloImuid  JJIi  €CTECTBEHHO-HAYYHBIX YYEOHBIX TMPEIMETOB,
MIOCKOJIbKY (DU3MYECKHUE 3aKOHBI JIEKaT B OCHOBE MPOLECCOB MW SIBJICHUM,
M3y4aeMbIX XHUMHEH, Ouosiornel, (u3Mdeckond Treorpadueil u acTpoHOMHUEH.
Hcnonb3oBaHue M AKTUBHOE NPUMEHEHUE (U3HYECKUX 3HAHUN ONpeneiseT
XapakTep W pa3BUTHE Pa3HOOOPA3HBIX TEXHOJNOTHHA B cdepe IHEPreTUKH,
TPAHCIIOPTa, OCBOEHUS KOCMOCA, MOJIYYEHUsI HOBBIX MAaTepUasoB C 33aJlaHHBIMU
CBOMCTBaMM M Jpyrux. M3ydenwe ¢u3MKH BHOCUT OCHOBHOW BKJIAJ B
dbopMupOBaHUE ECTECTBEHHO-HAYYHOW KapTUHBI MHpa OOydJarommxcs, B
dbopMupoBaHue yMEHUN TNPUMEHSATh HAy4YHBIA METOA TIO3HAHHUS TPHU
BBITIOJTHCHUH UMU YYEOHBIX UCCIIeIOBAHHI.

B ocHOBy kypca ¢wu3ukm mJiS ypOBHS CPEIHETO OOIIEro 0Opa3oBaHUS
MOJIOKEH DS HJEH, KOTOPbIE MOXHO paccMaTpHUBaTh KaK MPHHIMIBI €ro
MTOCTPOECHHSL.

Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SIBISIETCS JIOTHUECKHU
3aBEpIIEHHBIM, OH COACPKHUT MaTepuai U3 BCEX Pa3lenoB (PU3UKH, BKIIOYAET
KaK BOMPOCHI KJIACCUYECKOW, TAK U COBPEMEHHOMN (PU3HKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM C HEW Marepuaynl Kypca (U3HKU
o0beMHEH BOKPYr (u3MUecKux Teopuid. Benmymmm B Kypce sBIseTcs
dbopMupoBaHuE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEPHUH, BEIIECTBE U
TOJIE.



Hoes eymanumapuzayuu. EE peanuzarusi mpeanosiaracT HCIOIb30BaHUE
T'YMaHUTApHOTO MOTEHIMANIa (PU3NUYECKON HAYKH, OCMBICICHUE CBSI3U Pa3BUTHS
¢bu3uKd ¢ pa3BuTHEM O0OIIecTBa, a TakkKe C MHUPOBO33PEHUECKUMH,
HPaBCTBEHHBIMHU U IKOJIOTUYECKUMHU MPOOJIEMaAMHU.

Hoes npuknaonou wuanpasnennocmu. Kypc Qusuku mnpeamnosnaraer
3HAKOMCTBO C IIUPOKUM KPYTOM TEXHUUYECKUX U TEXHOJIOTMYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPUN U 3aKOHOB.

Hoes sxonoeuzayuu peanusyercs IMOCPEACTBOM BBEJCHUS DIIEMEHTOB
COJIEpP>KaHMsI, TOCBSIMIEHHBIX DKOJOTHYECKUM MpoOJieMaM COBPEMEHHOCTH,
KOTOPBIC CBSI3aHBI C PA3BUTHEM TEXHHKW M TEXHOJOTHH, a TakkKe OOCYX ICHUS
npoOieM  palMOHANILHOTO  TMPUPOJONOJIb30BaHUS M IKOJIOTHYECKOH
0€30I1acCHOCTH.

CrepXKHEBBIMH dJIEMEHTAMU Kypca (PU3MKU Ha YPOBHE CPETHET0 OOIIEero
oOpa3oBaHus SBISAIOTCS (pu3ndeckue Teopud (GopMUpOBaAHHUE MPEACTABICHUM O
CTPYKTYp€ MOCTPOCHUS (PU3UUECKON TEOpUH, posid GyHAAMEHTAIbHBIX 3aKOHOB
U TPUHIUIOB B COBPEMEHHBIX NPEACTABICHUAX O MPUPOJAE, TpaHULIAX
MPUMEHUMOCTU TEOpPUM, [JIi ONHCAHUSA ECTECTBEHHO-HAYUYHBIX SIBIICHUM U
IIPOIIECCOB).

CucteMHO-AeSTENHHOCTHBIN MOAXO0J] B Kypce (PU3UKH peanu3yeTcs Mpexe
BCETO 3a CUET OpPraHu3allui dKCIEPUMEHTAIBHON JCSTEIHbHOCTH O0YJarOIIXCS.
st 6a3oBOro ypoBHSI Kypca (PU3UKM — 3TO MCIHOJB30BAHHE CHUCTEMBbI
(POHTAIBHBIX KPAaTKOBPEMEHHBIX OSKCIIEPUMEHTOB M J1a0OPaTOpHBIX PadoT,
KOTOpBIEC B IIporpamMme 1o ¢Gu3nke 00beIMHEHBI B OOIINI CIHCOK YYCHUYECKUX
MpaKkTUYeCKuX paboT. Brijenenne B ykazaHHOM MEepedyHe J1abopaTOPHBIX padoT,
MPOBOJAUMBIX JUISI KOHTPOJSL M OLEHKH, OCYLIECTBISIETCS YYaCTHUKAMU
00pa3oBaTeIbHOIO TMpOIecCa MCXOAS U3 OCOOCHHOCTEW IUIaHUPOBAHUS W
ocHamieHus: kabuHeta ¢usuku. Ilpu 3TOM oOecreunBaeTcs OBJAJACHUE
00y4aroImMUMHCS YMEHUSIMU TPOBOJUTH KOCBEHHBIE M3MEPEHUS], UCCICAOBAHUS
3aBUCUMOCTEH (PU3NYECKUX BEIMYMH U IOCTAHOBKY OIIBITOB IO IPOBEPKE
MPEIOAKEHHBIX TUIIOTES.

bospiioe BHUMaHHE yACTSCTCS PCLICHHUIO PAaCYETHBIX M Ka4YeCTBEHHBIX
3anad. [Ipu oTOM Mist pacuETHBIX 3a7a4 HPUOPUTETOM SBJISIOTCS 3a1a4H C SIBHO
3aJ1aHHON (PU3UYECKON MOJIEINIBbIO, TTO3BOJISIFOIINE TPUMEHSTh U3YUCHHBIEC 3aKOHbI
Y 3aKOHOMEPHOCTH KaK M3 OJHOTO pa3jielia Kypca, TaKk U UHTErPUPYS 3HAHUS U3
pa3HbIX pa3nenoB. [ KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SIBIISIFOTCS 3aJaHUS
Ha 00BSCHEHHE MPOTEKaHUsI (PU3NYECKUX SIBJICHUM U TIPOIIECCOB B OKPYXkKAIOIEH
KU3HU, TpeOyromue BbhIOOpa (PU3MUECKOW MOJAENH JUIsl CUTYallud MPaKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBunm ¢ tpeboBanusimu DI'OC COO k mMarepuanbHO-
TEXHUYECKOMY O0O€CleueHn0 yuyeOHOro mpolecca 0a30BBIM YpOBEHb Kypca
(GU3MKM Ha YPOBHE CpEIHEro oOIIero o0pa3oBaHUsl JOKEH HW3ydarbCsl B
YCIIOBUSIX TIPEAMETHOTO KaOuHeTa (PU3MKHU WM B YCIOBHUSX MHTETPUPOBAHHOIO
KaOWHETa MPEIMETOB EeCTeCTBEHHO-HAy4yHOTro Iukia. B kaOuHere Quinku
JOJKHO OBITH HEOOXOAMMOE JIa0OpaTOpHOE OOOPYAOBAHHME JJI BBIMOIHEHUS
YKa3aHHBIX B TporpamMme Mo (PU3MKe YUYEHMUECKUX MPAKTUYECKUX paldoT u
JIEMOHCTPAIIMOHHOE 000py/IOBaHUE.

JleMOHCTpaliMoHHOE 000py/IoBaHUE (QOPMHUPYETCS B COOTBETCTBUHM C
MPUHIIUIIOM MHHUMAJIBHOM JIOCTATOYHOCTH M OOECIEeYMBAET IOCTAaHOBKY
MEPEUMCIICHHBIX B IMporpamMMme Mo (U3HKE KIIOYEBBIX JAEMOHCTpALUNA IS
UCCIICOBAHUS M3yYaeMbIX SBJICHUM MW MPOLECCOB, OHOMIHUPUYECKUX U
(GyHIaMEHTAJIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.



JlaGopatopHoe o00OpymOBaHUE I YYECHHUYECKHUX MPAKTHUECKUX padboT
dbopmupyeTcst B BUJIE€ TEMAaTUYECKUX KOMIUIEKTOB M OOECIEYMBACTCSl B pacueTe
OJTHOTO KOMIUIEKTa Ha JBYX OOydJarommxcsi. TeMaTHUYecKue KOMILJICKTHI
1abopaTopHOro 00OPYAOBAHUS JIOJDKHBI OBITH MOCTPOCHBI HAa KOMIUIEKCHOM
MCIIOJIb30BAaHUM aHAJIOTOBBIX U HU(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
MU3MEPUTETBHBIX CUCTEM B BHJI€ IU(PPOBBIX JabOpaToOpHil.

OCHOBHBIMHU HEJISIMH U3ydeHUs (PU3UKH B 00IIeM 00pa30BaHUU SIBIISIOTCA:

e hopMHUpOBaHHWE HHTEpEca W CTPEMJICHUS OOYYalolUXCsl K HaydYHOMY
U3YYCHUIO TPUPOJIbI, PA3BUTHE WX WHTEUICKTYaJIbHBIX M TBOPUYECKHUX
CIIOCOOHOCTEMN;

e Pa3BUTHE MPEJICTABIICHUI O HAYYHOM METOJI€ MO3HaHUsI U (OPMUPOBAHUE
MCCJIEI0BATEIHLCKOTO OTHOLIEHUS K OKPY>KAIOIIUM SIBJICHUSIM;

e hopMHUpOBaHHE HAYYHOTO MHPOBO33PEHHUS Kak pe3yibraTa H3y4YeHUs
OCHOB CTPOEHHUS MaTepUH U PyHIAMEHTAIbHBIX 3aKOHOB (DU3UKH;

e hopMHUpOBaHHE YMEHUU OOBSICHATH SABJICHUS C  HUCIOJIb30BAaHUEM
(U3UYECKUX 3HAHUN U HAYYHBIX JIOKA3aTeNIbCTB;

e (hopMHUpOBaHUE TPEICTABICHUNA O POIM (PUMKHU ISl PA3BUTHUSL JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHA.

JlocTkeHne 3TUX 1esield 00eCIeYMBAETCsl pEeIICHUEM CIIEAYIOIIMX 3a1a4 B

mpoliiecce U3ydeHus Kypca (PU3uKHU Ha ypOBHE CPEAHEro 00IIero 00pa3oBaHUs:

¢ IPUOOPETCHUE  CHCTEMBbl  3HaAHUM 00  oOmHUX  (PU3HUYECKHUX
3aKOHOMEPHOCTSIX,  3aKOHaX,  TeOopWsiX,  BKJIIOUas  MEXaHUKY,
MOJICKYJSIPHYIO  (PU3UKY, DJIEKTPOJMHAMUKY, KBAHTOBYIO (U3UKY H
AIIEMEHTHI aCTPO(PU3UKH;

e bopMHUpOBaHUE YMEHUW TMPUMEHATH TEOPETUYECKUE 3HAHUA JUIS
OoOBbsiICHEHUs (PUBUYECKUX SBJICHUN B TMPUPOJE U IS TMPUHATHUA
MPaKTUYECKUX PEIICHUM B ITOBCEIHEBHOM KU3HH;

¢ OCBOCHHE CIIOCOOOB pEIICHUS pa3IUYHbIX 3aJa4 C SBHO 3aJIaHHOMN
¢dbu3MYecKoil MOJENbI0, 3ajla4, IMOAPa3yMEBAIOIIUX CAMOCTOSTEIBHOE
co3faHue PU3NUECKON MOJIENH, aJIeKBaTHON yCIOBUAM 33/1a4H;

e MOHUMaHUE (PU3UYECKUX OCHOB U TPHUHIIUIIOB JACHCTBUS TEXHHUYECKUX
YCTPOMCTB U  TEXHOJOTUYECKHX TMPOIECCOB, WX BIUAHHUS Ha
OKPY’KaIOIIYI0 CPENdy;

e OBJIQJICHUE METOJaMH CAMOCTOSITEIbHOTO IUIAHUPOBAHUS U MPOBEIACHUS
(M3UYECKUX SKCIIEPUMEHTOB, aHAJIW3a U UHTEpIpEeTaluu HHHOpMaInH,
OTIpEJIEIICHHS] IOCTOBEPHOCTH MOTYYECHHOTO PE3yJIbTaTa;

e CO3/ITaHUE YCJIOBUH JJIsl Pa3BUTUS YMEHUHN MPOEKTHO-UCCIIEI0BATEIbCKOMH,
TBOPUYECKOHN JACATEIHHOCTH.

Ha uzyuenue ¢usuku (6a30BbI ypOBEHb) Ha YPOBHE CPEIHETO OOIIETro
oOpazoBanus orBoautcs 136 yacoB: B 10 kitacce — 68 yacoB (2 yaca B HEZEIO),
B 11 xiacce — 68 4acoB (2 yaca B HEJIEIIO).

[Ipennaraemspiii B mporpamMme Mo (uU3MKE MepeueHb J1abOpaTOPHBIX H
MPaKTUYECKUX pPabOT SBISETCS PEKOMEHJIOBAHHBIM, YUYUTEIh JIENIaeT BBIOOP
MPOBENCHUS JA0OpPATOPHBIX PadOT U OMNBITOB C YYETOM WHIUBUIYATbHBIX
0coOeHHOCTEN 00yUYaroIIMUXCSl.



COAEPKAHUE OBYYEHUA
10 KITIACC

Pazges 1. ®u3uka u MeTOAbI HAYYHOT0 O3HAHUS

®dusuka — Hayka o npupone. Hayuneie MeToabl MO3HAHHUS OKPYKAIOLIETO
mupa. Ponp dskcriepumMeHTa W TEOpUM B IPOLECCE IO3HAHUS IPUPOJBL
DKCHEpUMEHT B (PU3HKE.

MonenupoBanue pu3nuecKuX sSBICHUN U MpolieccoB. HayuHble TUMOTE3bI.
duznyeckue 3aKOHbI U Teopuu. ['paHUIbl MPUMEHUMOCTH (PU3HUECKUX 3aKOHOB.
[IpuHUMI COOTBETCTBUA.

Ponb 1 Mecto ¢u3uku B POpMUPOBAHUK COBPEMEHHON HAyYHOWU KapTHUHBI
MHPA, B IIPAKTUYECKOMN AEATEIBHOCTH JIFOIEH.

Jlemoncmpayuu

AHanoroBele U TU(POBBIE HU3MEPUTEIbHBIE MNPUOOPHI, KOMIBIOTEPHBIC
JATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexanundeckoe ABMkeHHE. OTHOCUTEIIBHOCTh MEXaHUUYECKOTO JIBUKCHMUSI.
Cucrema orcuéra. Tpaekropusi.

[lepemernienue, cKOpocTh (CpeAHsisi CKOPOCTh, MT'HOBEHHAs CKOPOCTh) H
YCKOPEHHUE MAaTepUabHOM TOYKH, MUX MPOEKIMU HAa OCH CUCTEMBI KOOPIMHAT.
Ciio’)keHne nepeMeNIeHU U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE M paBHOYCKOpEHHOE MpsSMOJIMHEHHOe aBmkeHue. ['paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHHUSA, MNYTU U MEpPEeMEIICHUs
MaTepuaabHOU TOYKHU OT BPEMEHH.

CBoOosiHOE MajieHHe. YCKOpeHrue CBOOOHOTO MaICHUS.

KpuBonuneitnoe paBwkeHue. JIBokeHHe MaTrepuaibHOM TOYKH IO
OKPY)KHOCTH C TOCTOSIHHOM MO MOJIYJI0 CKOPOCThIO. YIJIOBasi CKOPOCTb,
JTUHEWHas ckopocTh. Ilepmonm m yactora oOparmienus. LleHTpocTpemuTensHoe
YCKOpPEHHE.

TexHu4yeckrne yCTpOHMCTBA M TMPAKTUUECKOE NPUMEHEHHUE: CIHUIAOMETD,
JBY)KEHUE CHAPSIOB, LIEMTHBIC U PEMEHHBIC MTEpeIayu.

Jlemoncmpayuu

Monens CHUCTEMBI OTCYETA, WJLTIOCTpALIUS KHHEMaTH4YECKUX
XapaKTEPUCTUK JBUKCHUA.

[IpeoOpazoBaHue IBMKEHUM C UCIIOIB30BAHUEM ITPOCTHIX MEXaHU3MOB.

[Tagenue Ten B BO3AyXE U B pa3peKEHHOM MPOCTPAHCTRBE.

Habmronenue nBwkeHHs Teja, OPOIIEHHOTO IOJ[ yIJIOM K TOPU3OHTY U
TOPU30HTAJIHHO.

N3mepenne yckopeHus CBOOOTHOTO MMaICHHUS.

HanpagneHnue CkopoCTH NMpU IBUKEHUH TIO OKPY>KHOCTH.

Yuenuuecxuii sxcnepumenm, 1abopamopisie pabomoi

N3ydenre HepaBHOMEPHOTO ABMXKEHUS C IETbIO ONPEEICHUS] MTHOBEHHOM
CKOpPOCTH.

HccnenoBanue COOTHOIIEHUS MEXKAY IyTAMH, MPOWJICHHBIMU TEJIOM 3a
MOCJICIOBATe/IbHBIE PaBHBIE MPOMEXYTKH BPEMEHM MPU PABHOYCKOPECHHOM
JIBW)KEHUM C HAYAJIbHOM CKOPOCTHIO, PABHOM HYIIIO.

N3ydenune IBUKEHUS IIapuKa B BI3KOM KUIKOCTH.

N3yuenne nBmxeHUs Teia, OPOIIEHHOTO TOPU30HTAIBHO.



Tema 2. /lunamuka

IIpunuun  otHocutenbHOCTH [ammnes. IlepBeii  3akoH  HproToHa.
NuepuuanbHpie CUCTEMBI OTCYETA.

Macca tena. Cuna. [Ipunuun cynepno3unuu cui. Bropoii 3akon HeroToHa
JUI MaTepUabHOU TOUYKU. Tpernii 3akoH HproTOHA 1151 MareprualibHbIX TOYEK.

3akoH BcemupHoOro TsroreHus. Cuna Tskectu. IlepBas kocmuueckas
CKOPOCTb.

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

Tpenue. Bunsl Tpenus (mokosi, CKOJMbXEHUS, KadeHus). Cuia TpeHHs.
Cyxoe Tpenue. Cuia TpeHHSs CKOJIbKEeHUS U cuiia TpeHust nokos. Koaddurment
Tpenusi. Criia CONpOTUBIICHUS NTPU ABMYKEHUH TEJIa B )KUIKOCTH HIIH rase.

[TocTynarensHO€E U BpallaTeIbHOE JBUKEHHUE a0COIIOTHO TBEPIOTO Tea.

MoOMEHT CHIIBI OTHOCUTENIBHO OCH BpauleHus. Ilmeyo cuibl. YcnoBus
paBHOBECHS TBEPAOTO TENA.

TexHu4yeckrue ycTpOMCTBAa M NPAKTUYECKOE IIPUMEHEHME: IMOAIIUITHUKH,
JBUKEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jlemoncmpayuu

SIBrieHne nHEepLUK.

CpaBHEHHE MacC B3aMMOJICUCTBYOIINX TEJL.

Bropoii 3akon HeroToHa.

N3mepenue cuil.

CnoxeHue cui.

3aBUCUMOCTH CUJIBI YIIPYTOCTH OT JehOpMaIIHH.

HesecomocTs. Bec Tena npu yCKOPEHHOM MOIBEME U I1aJICHUU.

CpaBHeHUE CUIT TPEHUS MOKOS, KAYEHUS U CKOJIBKECHUSL.

YcnoBus paBHOBECHS TBEPAOIO Tena. Buabl paBHOBECUS.

Yuenuueckuii sxkcnepumenm, nabopamopmvie pabomsi

N3ydyenue nBmkeHust Opycka rmo HaKJIOHHOM MIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3ZHUKAIOLIMX B IIPYKUHE U
pEe3UHOBOM 00pasiie, OT UX JePpOopMalluu.

HccnenoBanue ycinoBHM pPaBHOBECHS TBEPIAOIO Tejla, HUMEIOIIETO OCh
BpAILICHUS.

Tema 3. 3aKoHbl COXPAHEHUA 8 MEXAHUKE

Nmmynbe MarepualibHOW TOYKH (T€a), CUCTEMbl MaTEpHUAIIbHBIX TOYEK.
NMnynbc cuiibl 1 U3MEHEHUE HMMITYJIbCA TEa. 3aKOH COXPAHEHUsS HMITYJbCa.
PeaktuBHOE NBUXKEHUE.

PaGota cuiibl. MOIIHOCTD CUJTBI.

Kunetnueckass sHeprusi mMarepuaibHON Toukd. Teopema 00 H3MEHEHHUH
KUHETUYECKOU SHEPTUH.

ITorennumanbHas DHEprus. ITorennumanbHas SHEprus yIIPYyTro
nebopMupoBaHHON  TpyxkuHBL. [loTeHuuanbHas HSHeprusi Tena  BOJIM3U
MMOBEPXHOCTU 3EMIJIN.

[loTennumanbHple U HEMOTeHIUalIbHBIE  cuibl.  CBsi3b  pabOTHI
HENOTECHUUAIBHBIX CHJI C U3MEHEHUEM MEXaHUYECKOW JHEPIUU CUCTEMBI TEIl.
3aKOH COXpaHEHUsI MEXaHUYECKOW SHEPTHUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4yecKkrue yCTpouCTBa U MPAKTUUECKOE NMPUMEHEHHUE: BOJIOMET, KONED,
MPY>KUHHBIA [TUCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeaktuBHOE NBUKEHUE.



[lepexon mOTeHIMATLHON YHEPTUN B KHHETUYECKYIO U 00OpaTHO.

Yuenuueckuii skcnepumenm, nabopamopmvie pabomsi

N3ydyenue abCOMIOTHO HEYNPYToro yaapa C MOMOINbIO JABYX OJAMHAKOBBIX
HUTSHBIX MasgTHUKOB.

UccnenoBanue cBsi3u pabOTHI CUIIBI C U3MEHEHUEM MEXaHUYECKOM SHEPTUU
TeJIa Ha IPUMEPE PACTSKEHUS PE3UHOBOIO XKI'YTa.

Pazges 3. Mouiekyasipaas pusuka 1 TepMOAMHAMHKA

Tema 1. Ocnogbl MONEKYNAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE TIOJIOKEHUSI MOJICKYISIPHO-KUHETUYECKOH TEOpUHM U HX
onbITHOE oOocHOBaHWe. bpoyHoBckoe nBmwxkenue. Juddysus. Xapakrep
JIBWKEHUSI M B3aUMOJCHCTBUSL YacTHI] BemiecTBa. MoJEan CTPOEHHUs Ta3oB,
KUIAKOCTEH U TBEPIBIX TNl U OOBSICHEHHE CBONCTB BEIIECTBA HA OCHOBE ATUX
Mozene. Macca u pasmepsl Mosekysl. KomuuectBo BemectBa. [loctossHHas
ABorajpo.

TemnoBoe paBHOBecue. Temmeparypa u e€ uzmepenue. llkana Temmneparyp
Llenbcus.

Mopnens wuaeanpHoro raza. (OCHOBHOE YpaBHEHUE MOJIEKYJISIPHO-
KHMHETHUYECKOW TEOpUHU HUCaNbHOTO Tra3a. AOCONIOTHAs TeMIiepaTypa Kak Mepa
CpelHel KHUHETHMYECKOW PHEPruu TEIIOBOro JABWXKeHHUs uvactuil rasza. lllkama
temriepatyp KenbBuHna. ['a3oBbie 3akonbl. YpaBHeHue MenpeneeBa—Kianeiipona.
3akon JlanbroHa. M30mporecchl B UACAIbHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BelecTBa. [paduueckoe mnpejcTaBiIeHUE H30IMPOIIECCOB: HM30TEpPMa, H30X0pa,
n3obapa.

TexHnueckue ycTpoWCTBA M MPAKTHUUYECKOE IPUMEHEHUE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OnbIThI, JOKa3bIBAIONIUE JAUCKPETHOE CTPOCHHUE BellecTBa, ¢oTorpaduu
MOJIEKYJI OPraHUYECKUX COEAUHEHHUI.

OnpiThl 10 TU(PY3UH KUTKOCTEN U ra30B.

Monenb OpOyHOBCKOTO JTBUYKEHUSI.

Mopens onbita LlTepHa.

OnbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHHE MEKMOJIEKYIIIPHOTO
B3aMMOJCHCTBHSI.

Mogenb, WITIOCTPUPYIOIAs IPUPOAY AaBICHUS ra3a Ha CTEHKU COCY/a.

OnbIThl, WUTIOCTPUPYIOIIUE YpaBHEHHE COCTOSHUS HJICalIbHOTO Trasa,
M30MPOLIECCHI.

Yuenuuecxuii sxcnepumenm, 1abopamopivie pabomoi

Ornpenenenue Macchl BO3lyXa B KJIACCHOM KOMHAT€ Ha OCHOBE W3MEPEHUN
00BbEMa KOMHATBI, JJABJICHUS U TEMIIEPATyphl BO3AyXa B HEMl.

HccnemoBaHne  3aBUCUMOCTH ~ MEXAY  [MapaMeTpaMu  COCTOSIHUSA
Pa3peKEHHOrO rasa.

Tema 2. Ocroebl mepmoOuUHaAMUKU

Tepmonuuamuueckas cuctemMa. BHyTpeHHSI SHEPTrUsl TEPMOJMHAMUYECKOM
CUCTEMBI U cmocoObl e wu3MeHeHusa. KommyecTBo TeminoTel U paboTa.
BHyTpeHHsIs sHEprus 0JIHOATOMHOTO HJealbHOro ra3a. Bujsl Termionepenayu:
TEIUIONPOBOAHOCTh, KOHBEKLIHSI, U3TTyYeHUE. YIelbHAs TEIUNIOEMKOCTh BEILIECTBA.
KonuuecTBo TENIO0THI IpU TEIJIONEPEAAYE.

[lonsitue 006 amuabatHOM mporecce. [lepBhiif 3aKOH TEPMOIMHAMUKHU.
[IpuMeHeHre MepBOro 3aKOHa TEPMOJIMHAMUKHU K u3omporeccaM. [ paduueckas
UHTEpHpeTaus padoThl rasa.



Bropoii 3akon TepmoauHamuku. HeoOpaTuMocCTh po1ieccoB B MPUPO/IE.

TennoBble  mamuHbl.  [IpUHOUMIBI  JEHWCTBHS — TEIUIOBBIX  MAILMH.
[IpeoOpaszoBanus sHEpruM B TEIUIOBbIX MammHaxX. KoaduuueHT mojae3Horo
nectBusa TerioBoir MamuHbl. [ukn Kapuo u ero kosdduimeHT moiae3Horo
JEUCTBUA. DKOJIOTHYECKUE MPOOIEMbI TEIIIOIHEPTETHKHU.

TexHuyeckrne yCTpOWCTBA M IPAKTUYECKOE IPUMEHEHHUE: JBUIaTellb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIIOMUIBLHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3meHeHne BHYTpEHHEW PHEPruu Tejla MPU COBEPIICHUM PAOOTHI: BBUIET
npoOku U3 OyTBUIKM MO JACHCTBHEM CXKAaTOro BO3/AyxXa, HarpeBaHue >gupa B
JATYHHOU TpyOKe MyTEéM TpeHUs (BUIACOIEMOHCTPALIHS).

N3meHenne BHYTpEHHEH SHEPTrun (TeMIlepaTyphbl) Teja MpHU TeIuionepeaaye.

OneIT 1Mo aanabaTHOMY pACIHIMPEHUI0 BO3ayXa (OMBIT C BO3AYIIHBIM
OTHHBOM).

Mopgenu mapoBoii  TypOWHBI, JBUTATeNsl BHYTPEHHETO CropaHus,
PEAKTUBHOIO JIBUTATEN.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomsi

N3mepenue yenbHON TEIIOEMKOCTH.

Tema 3. Azpecamnvie cocmoanun eeujecmea. Pazoevie nepexoovl

[Tapoo6pa3oBanue u koHAeHcaus. Mcnapenue u kunenue. AGCOIOTHAS U
OTHOCHUTEJIbHAs BJIIAXKHOCTH BO3ayXa. HachllleHHBIM map. YaenapHas TEIuioTa
napooOpa3oBaHusi. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHUS OT JIaBJICHUS.

Teépnoe teno. Kpucramimueckue u amopduble Tena. AHU30TPOINHUS
CBOMCTB KpucTaiuioB. JKuakue kpuctaiuibl. COBpPEMEHHBIE MaTepUalbl.
[1naBneHue v KpUCTAIU3AIMS. YIelbHas TeioTa miasieHus. Cyomumanus.

VYpaBHeHUE TEIIOBOTO OasiaHca.

TexHu4yeckrne yCTpOWCTBA U IPAKTUYECKOE ITPUMEHEHUE: TUTPOMETP M
[ICUXPOMETP, KATIOPUMETP, TEXHOJIOTUU MOJIYYEHHUSI COBPEMEHHBIX MaTepUasoB,
B TOM YHCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiiCTBa HACHIIEHHBIX MApPOB.

Kunenue npy noHW>KEHHOM JJaBJICHHH.

Crioco0Obl U3MEpPEHUS BIIAXKHOCTH.

HaGmronenue HarpeBaHust U MJIaBJICHUS] KPUCTATUIMYECKOTO BEIIECTRA.

JleMOHCTpanuus KpUCTaJIOB.

Yuenuueckuii skcnepumenm, nabopamopmvie pabomsi

N3mMepeHne OTHOCUTENBHOU BIAXKHOCTH BO3/1yXa.

Pazges 4. DinekTpoAuHAMHUKA

Tema 1. Inexkmpocmamuka

OnekTpu3auus Tel. OIEKTPUYECKUil 3apsa. JIBa BuIa SIEKTPUYECKUX
3apsiioB. [IpOBONHMKH, AMAJIEKTPUKUA M TMOJYNPOBOAHUKH. 3aKOH COXPaHEHUS
AIEKTPUYECKOTO 3apsaa.

B3aumopeiictBue 3apsgoB. 3akoH Kynona. TodeuHbIl 3l€KTpUUYECKUN
3apsia. DnekTpudeckoe nojie. Hanpsxk€HHOCTh 3nekTpuyeckoro moss. [Ipuammn
CYNEPHO3ULIUN IEKTPUUECKUX ToJIeH. JINHNM HanpsHKEHHOCTH 3JIEKTPUYECKOTO
TOJISL.

PaGora cun oanexkrpocrarnueckoro mods. Ilorenmman.  PasHoCTb
MOTEHUUAJIOB. [IpOBOJHUMKM W HOHMAIEKTPUKA B 3JIEKTPOCTATUYECKOM TOJIE.
JlusnekTpuyeckas IpOHUIIAEMOCTb.



OnexTpoéMkocTh. KoHeHcaTop. 31eKTpoE€MKOCTh IIJIOCKOI0 KOHIEHCATOpa.
DHeprus 3apsKEHHOT0 KOHAEHCATOopa.

TexHru4ecKrue YCTPOMCTBA M IPAKTUYECKOE NPUMEHEHHUE: BJIEKTPOCKOI,
AIEKTPOMETP, DJICKTPOCTATHYECKAs 3alllkTa, 3a3eMJICHHE JJICKTPONpUOOpPOB,
KOHJICHCATOP, KOMUPOBAJIBHBIN arrapar, CTpPYWHBINA IPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U IPUHLIUIT JEUCTBUSI JJIEKTPOMETPA.

BzanmonencTBre Ha3IEKTPU30BAaHHBIX TEI.

DIIEKTPUUYECKOE TT0JIE€ 3aPSHKEHHBIX TE.

[IpOBOAHUKH B 3JIEKTPOCTATUUECKOM IOJIE.

DJIeKTpOCTaTUYECKas 3alluTa.

JIABIIEKTPUKH B SJIEKTPOCTATHYECKOM ITOJIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IIJIOCKOTO KOHJIEHCAaTopa OT IUIOMIagu
TUIACTHH, PACCTOSIHUSI MEXKAY HUMU U TUAJIEKTPUUECKOU MPOHUILIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHAEHCATOopa.

Yuenuuecxuii sxcnepumenm, 1abopamopisie pabomoi

N3mepenne 31eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuyeckuii mox. Toku 6 paznuunulx cpeoax

OJIEKTPUYECKUI TOK. YCJIOBHUS CYIIECTBOBAaHUS JJIECKTPUYECKOrO TOKA.
Nctounuku Toka. Cuia Toka. ITocToSHHBIN TOK.

Hanpsioxenne. 3akon OMa 11 ydacTKa LEmu.

DJIEKTPUUYECKOE COIMPOTUBJICHUE. YIEIbHOE COINPOTUBICHUE BEIIECTRBA.
[TocnenoBarenpHOE, TAPATIETBHOE, CMENIAHHOE COCAUHEHUE TTPOBOIHUKOB.

Pa6ora oanekrpuueckoro Toka. 3akoH JDxoyms—JIenma. MonrHOCTb
3JIEKTPUYECKOTO TOKA.

DJIEKTPOABMIKYIIAS CHJIA U BHYTPEHHEE COMPOTUBICHUE MCTOYHHMKA TOKA.
3akoH Owma I TOMHOW (3aMKHYTOM) dnekTpuuyeckord 1enu. KopoTkoe
3aMbIKaHUE.

OJIGKTPOHHAs  MPOBOJMMOCTb  TBEPJBIX  METAUIOB.  3aBUCUMOCTH
COIIPOTHUBIICHUSI METAJJIOB OT TeMmnepaTypbl. CBEpXIIPOBOAUMOCT.

DJIEKTpUUYECKHI TOK B BakyyMe. CBOMCTBaA 2JIEKTPOHHBIX ITYYKOB.

[TonynpoBognuku.  CoOCTBEHHass HW  MPUMECHas  MPOBOAUMOCTH
nmoynpoBoaHUKOB. CBoicTBa p—n-niepexoaa. [1oaynpoBogHUKOBEIE TTPUOOPHI.

OJIGKTPUYECKUT TOK B  pacTBOpax M  paciuiaBax dJIEKTPOJIMTOB.
DIIEKTPOIUTUYECKAS AUCCOLUAIUA. DIEKTPOIIHU3.

OJIEKTpUUYECKU TOK B razax. CaMOCTOSITEIbHBIA M HECAMOCTOSTEIIbHBIN
pa3psan. Monnus. [1nazma.

TexHru4ecKkrue yCTpOMCTBA W MPAKTUUYECKOE IIPUMEHEHHE: aMIIEPMETD,
BOJBTMETpP, PEOCTAT, MCTOYHUKH TOKa, DJIEKTpOHArpeBarejbHbIe IPUOOPHI,
ANIEKTPOOCBETUTEIIbHBIC IIPUOOPHI, TEPMOMETP COINPOTUBJICHUS, BaKyyMHBIN
JTMOJ1, TEPMHUCTOPHI U (POTOPE3UCTOPHI, MOTYIPOBOIHUKOBBIN U0/, TAIbBAHUKA.

Jlemoncmpayuu

N3mepeHnne criibl TOKA M HAIPSIAKCHUS.

3aBUCUMOCTh CONPOTUBJICHUS ITUIMHJIPUYECKUX MPOBOJHUKOB OT JIMHBI,
TUIOLIAAM TIOTIEPEYHOI0 CEYEHHSI U MaTepuaia.

CwmelraHHOe COEIMHEHUE MPOBOIHUKOB.

[IpsiMmoe wu3MepeHue HIICKTPOABMXKYIIECH Cuibl. KOpoTkoe 3ambIKaHuE
rajlbBAHUYECKOIO 3JIEMEHTA U OLIEHKAa BHYTPEHHETO CONMPOTUBIICHUA.

3aBUCUMOCTH CONPOTHUBIICHUS METAIJIOB OT TEMIIEPATYyPHI.

[IpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoli pa3psa v IpOBOAUMOCTh BO3IyXa.



OnHOCTOPOHHSISI TPOBOJIMMOCTD THOJA.

Yuenuueckuii sxkcnepumenm, nabopamopmvie pabomsi

N3ydeHne cMemaHHoro COeJMHEHUS PE3UCTOPOB.

N3mepenune 3neKTpoaABUKYIIEH CUIIBI HICTOYHUKA TOKA U €r0 BHYTPEHHETO
COITPOTUBJICHUS.

HaGmonenue anekrposnusa.

MesxknpeaMeTHbIe CBA3U

N3yuenue kypca ¢pusuku 6a3oBoro ypoBHs B 10 Ki1acce OCyIIECTBISETCA C
YYETOM COJEPIKATEIIBHBIX MEXKIIPEAMETHBIX CBA3CH C KypcaMH MAaT€MaTHKHU,
OMOJIOTHH, XUMHH, Teorpaduu U TEXHOJIOTHH.

Meoicnpeomemuvie noHamust, CBI3aHHbIE C U3yUYEHUEM METOJI0B HAyYHOTO
MO3HAHUA: SIBJICHUE, HAy4YHbIN (DaKT, TUNoTe3a, (hU3ndyeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIOIEHNE, IKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIENb, U3MEPEHHE.

Mamemamuka: pelleHUEe CUCTEMbl ypaBHEHUU, JuHEHHas QyHKIUA,
napabona, runep0oiia, ux rpadUKu U CBONCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CUHYC, KOCHHYC, TaHI€HC, KOTAaHI€HC, OCHOBHOE TPUIOHOMETPUUECKOE
TOXIECTBO, BEKTOPHI U UX IPOEKIIUU HA OCU KOOPJUHAT, CIIO)KEHUE BEKTOPOB.

buonocus: mexannueckoe JBMKEHUE B )KUBOUM mpupoae, nuddysus, ocMoc,
TEIJI000MEH KUBBIX OPraHU3MOB (BHUIbI TEIUIONEPEauu, TEIIOBOE PAaBHOBECHE),
ANEKTPUYECKUE SABJICHUS B dKUBOU IIPUPOJIE.

Xumus: TUCKPETHOE CTPOCHHUE BEIIECTBA, CTPOCHHE aTOMOB U MOJIEKYIL,
MOJIb BELIECTBA, MOJISIPHAS Macca, TEIUIOBbIE CBOMCTBA TBEPABIX TEJI, )KUIKOCTEN
Y ra3oB, JJIEKTPUUECKUE CBOMCTBA METAILIIOB, JJIEKTPOJIUTHYECKAS TUCCOLALIUS,
rajbBaHUKa.

l'eoepaghus. BIaxxHOCTH BO3/yXa, BETPHI, 0APOMETP, TEPMOMETP.

Texnonozus: mpeoOpa3oBaHUE JIBXKEHUN C UCIOJIb30BAHUEM MEXaHU3MOB,
Y4ET TPEHUSI B TEXHUKE, IOAIIMIIHUKH, HCIOJIb30BAHUE 3aKOHA COXPAaHCHUS
UMITyJIbCa B TEXHHUKE (pakeTra, BOJOMET M JIpyrue), JABUTATEIh BHYTPEHHEIO
CropaHusi, TmapoBas TypOWHa, OBITOBOM  XOJOIWIBHUK, KOHJMIIMOHED,
TEXHOJIOTUM  IIOJy4€HUsT COBPEMEHHBIX  MarepuajgoB, B TOM  YUCIE
HAHOMATEPUaJIOB, W  HAHOTEXHOJIOTMH,  JJIEKTPOCTATHYECKas  3allUTa,
3a3eMJICHUE AIIEKTPOITPUOOPOB, KCEPOKC, CTpYHHBIN IIPUHTED,
AJIEKTpOHArpeBarebHble  NPUOOPBI,  AIEKTPOOCBETUTEIbHBIE  MPUOOPHI,
rajbBaHUKa.

11 KUIACC

Paznen 4. DuekTpoauHaMuKa

Tema 3. Maznummnoe none. I1eKmpomMazHUMHAA UHOYKYUA

ITocTostHHBIE ~ MarHuThl. B3auMoAeHCTBHME  TMOCTOSHHBIX ~ MarHUTOB.
MarautHoe mnoJsie. BekTtop MarHuTHOW WMHAYKIMHU. [IpuHIMN Cynepno3uiuu
MarHUTHBIX Tojed. JIMHMU MarHUTHOM MHAYKUMHU. KapTuHa JTUHUN MarHUTHOU
WHAYKIAM MOJISI TOCTOSIHHBIX MAarHUTOB.

MarauTHoe T1OJI€ MPOBOJHMKA C TOKOM. KapTuHa JUHUNH WHIYKIUU
MarHUTHOIO MOJI JJIMHHOTO MPSAMOTO MPOBOJHUKA W 3aMKHYTOI'O KOJIBIIEBOIO
MPOBOJIHUKA, KaTYIIKK ¢ TOKkOM. OnbIT DpcTteaa. BzaumoaelictBue mpoBOIHUKOB
C TOKOM.

Cuna Amnepa, €€ MOyJib U HallpaBJICHUE.

Cuna Jlopenma, €€ Momynb W HampaBieHue. JIBU)KEHHE 3apsyKEHHOU
YaCTHUIIBI B OJJTHOPOJTHOM MarHUTHOM I1oJjie. PaGorta cuibl JlopeHiia.



SlBneHne SIEKTPOMArHUTHOM WHAYKUMHU. [IOTOK BeEkTOpa MarHUTHOMU
WHAYKIAW. OJICKTPOABMIKYIAS CUJIa WHIYKIMUA. 3aKOH 3JIEKTPOMArHUTHOM
naaykiun apajes.

BuxpeBoe snekTpudeckoe mojie. OJEKTPOABMXKYIIAS CHia WHAYKIUU B
MPOBOJHUKE, ABMXKYIIEMCS MOCTYIATEIBHO B OJHOPOAHOM MarHUTHOM IIOJIE.

IIpasuno Jlenua.

NHAYKTUBHOCTh. SIBJICHME CaMOMHAYKIMH. OJIEKTPOJBIKYIIAs Cuja
CAMOUHIYKIIWH.

OHeprusi MAarHUTHOTO TMOJI KaTYIIKUA C TOKOM.

DJIEKTPOMarHuTHOE TOJIE.

TexHudeckrue yCTPOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: ITOCTOSIHHBIE
MAarHuThl, JJICKTPOMArHUTHI, JJIEKTPOJBUIATENIb, YCKOPHUTEIN SJIEMECHTAPHBIX
YacTHll, HIYKIIUOHHAS I1€Yb.

Jlemoncmpayuu

OmnebIT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOTO MyYKa MAarHUTHBIM ITOJIEM.

JIMHAY MHIYKIUY MarHiTHOTO ITOJISL.

BzaumonencTBrue AByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JewnctBue cuibl JIopeHiia Ha HOHBI AJIEKTPOJIUTA.

SIBiieHHE NEKTPOMArHUTHOW UHIYKIIAH.

[Ipasuno Jlenua.

3aBUCUMOCTb 3JIEKTPOJBMKYIIECH CUIIBI HHAYKIIMU OT CKOPOCTU U3MEHEHHUS
MAarHUTHOTI'O IIOTOKA.

SIBneHne CaMOMHAYKIIUH.

Yuenuuecxuii sxcnepumenm, 1abopamopisie pabomoi

N3yyeHne MarHuTHOTO MOJIsl KaTYIIKHA C TOKOM.

HccnenoBanue AeUCTBUS MOCTOSHHOIO MAarHUTa HA PaMKy C TOKOM.

HccnenoBanue sBIEHUS 3JEKTPOMATHUTHON WHIYKIIUH.

Pa3zpnes 5. KosieGanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 371eKmMpPOMAZHUMHbIE KOIEOAHUA

Konebarenbnast cuctema. CBOOOAHBIE MEXaHWYECKHE  KoJeOaHMS.
[Mapmonnueckue xonedbanus. [lepuon, yactora, amrumuryna u ($asza KoseOaHUU.
[IpykvHHBIN MasTHUK. MaTeMaTn4eCcKui MassTHUK. YPABHEHUE FAPMOHUYECKUX
koniebanuit. [IpeBpaiiienre sHEPrun MpU rapMOHUYECKUX KOJICOaHUSIX.

Kone6arenbupiii koHTYp. CBOOOAHBIE 3IEKTPOMArHUTHBIE KOJeOaHUS B
UJealbHOM KOJIeOATeTbHOM KOHTYpe. AHAJOTHS MEXIy MEXaHWYECKUMH U
ANEKTpOMarHUTHeIMU KosieOanusmu. dopmyna Tomcona. 3akoH coxpaHEHUSs
SHEPTUU B UJICATLHOM KoJe0aTeIbHOM KOHTYPE.

[IpencraBinenne o0  3aTyxarlomux  KojleOaHUsX.  BBIHYXIEHHBIC
MexaHudeckue KkosjeOanus. Pe3oHanc. BbIHYXJIEHHBIE 3IIEKTPOMArHUTHbBIC
KoJIeOaHusl.

Ilepemennbiii TOk. CHHYCOUJANbHBIA IEPEMEHHBIM TOK. MOIIHOCTH
MIEPEMEHHOI0 TOKa. AMIUIUTYJHOE U JEHCTBYIOIEE 3HAUCHHE CHUJIbI TOKA U
HAMPSIKEHUSL.

Tpanchopmarop. [IponsBoacTBo, nepegaya U NOTPeOICHUE IIECKTPUIECKOM
SHEPIruu. DKOJIOTMYECKUE PUCKU MPU MPOU3BOJCTBE AEKTpo3HEprun. Kynbrypa
HCIIOJIb30BAHUS JIEKTPOIHEPTUU B [IOBCEIHEBHOW KU3HMU.

TexHu4yeckrne yCTpOMCTBA U MPAKTUYECKOE MPUMEHEHHUE: ICKTPUUECCKUI
3BOHOK, I'€HEPATOP IIEPEMEHHOIO TOKA, JIMHUU JICKTpOIepeay.



Jlemoncmpayuu

UccnenoBanue mapamMeTpoB KoseOaTelbHOW CHCTEMBI (TIPYKUHHBIA WIIN
MaTeMaTUYeCKUH MasTHUK).

HaGmronenue 3aryxaromux KoJaeOaHuii.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOaHUH.

Habmonenue pezonanca.

CB00OOHBIC 3JIEKTPOMarHUTHHIC KOJICOAHMS.

OcummorpaMMbl (3aBUCUMOCTH CHJIBI TOKA W HAIPSDKCHHUS OT BPEMEHH)
JUTSL JIGKTPOMArHUTHBIX KOJICOAHMIA.

Pe3onanc mnpu mocnemoBaTeIbHOM COEAUHEHUM PE3UCTOPA, KATYIIKH
WHAYKTUBHOCTH M KOHJEHCATOPA.

Mogenb JIMHAY 3IEKTPOIICPEIAUH.

Yuenuuecxuii sxcnepumenm, 1abopamophsie pabomoi

HccnenoBanue 3aBUCUMOCTH MEPHOJIA MaJIbIX KOJIeOaHU Irpy3a Ha HUTH OT
JUTMHBI HUTH U MACCHI Tpy3a.

HUccnenoBanne mnepeMEHHOTO TOKAa B ILENM W3  IOCJIEAOBATEIBHO
COCIMHEHHBIX KOHJICHCATOPA, KaTyIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMazZHUNHbLE G0JIHbL

MexaHudeckue BOJHBI, ycioBHsl pacnpoctpaHeHus. Ilepuoa. CkopocTh
pacnpocTpaHeHuss MU JJiMHa BOJHBI. I[lomepeyHble W TPOAOIBHBIC BOJIHBI.
WNurepdepeniius u nudpakiimst MEXaHUIECKUX BOJIH.

3Byk. CKopocTh 3ByKa. | poMkocTh 3ByKa. BricoTa ToHa. TemOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJIHBL. YCJIOBUS U3JIYUYE€HUS DJICKTPOMArHUTHBIX BOJIH.
Bzanmuas opuentanusa BektopoB E, B, V B 3JIEKTpOMarHMTHOW BOJIHE.
CBoliCcTBa 2JIEKTPOMAarHUTHBIX BOJIH: OTPa)KCHUE, MPEIOMIICHUE, TOJsSpU3alins,
mudpakiys, uarepdepenima. CKopocTh 3JIEKTPOMarHUTHBIX BOJIH.

[IIkana 3MEKTPOMAarHUTHBIX BOJIH. [IpUMEHEHHE 3JIEKTPOMArHUTHBIX BOJIH
B TEXHUKE U OBITY.

[TpuHIMIIBI paIMOCBA3U U TEJIEBUICHUA. Paguonokanus.

DJIEKTPOMAarHUuTHOE 3arpsA3HEHUE OKPYKAIOIIEH CPEIbl.

TexHudeckrue yCTpOWCTBAa U IPAKTHYECKOE NMPUMEHECHHUE: MY3bIKaJbHbIE
WHCTPYMEHTHI, YJIbTPa3BYKOBas JUArHOCTHMKA B TEXHUKE U MEAMIIMHE, pajap,
paguonpuéMHHUK, TEIEBU30p, aHTeHHa, TenedgoH, CBU-neub.

Jlemoncmpayuu

O6pazoBaHue M pacIPOCTPAHEHUE TTONEPEYHBIX U MIPOJIOIHHBIX BOJIH.

Koneobmromeecs Teno Kkak ICTOYHUK 3BYKA.

Habmronenue oTpakeHus 1 IPEIOMIICHUS] MEXaHHYECKHUX BOJIH.

Habmonenue nnrepdepeHnuu u audpakiiua MEXaHHIeCKUX BOJIH.

3BYKOBOW PE30HAHC.

Habmronenue cBsS3M IPOMKOCTH 3ByKa M BBICOTBHI TOHA C aMILUIUTYIOM U
YacTOTOM KoJIEOaHUH.

HccnenmoBanne  CBOMCTB  JJIEKTPOMArHUTHBIX ~ BOJIH:  OTPa)XCHHE,
MIpeJIOMIICHHE, TTOJIsIpr3aIus, Tudpakius, HHTepepeHITHsI.

Tema 3. Onmuka

I'eomerpuueckas ontuka. lIpsgMOIMHENHOE pacnpoOCTpaHEHUE CBETa B
oHOpPOAHOM cpene. JIyu cBera. ToueuHbI HCTOUHUK CBETA.

OTtpaxkeHue cBera. 3akoHbI OTpakeHHs cBeTa. I[locTpoeHne n3o0paxeHui
B IIJIOCKOM 3€pKaJie.

[Ipenomiienne cBeTa. 3akOHBI IIPEJIOMJICHUS] CBeTa. AOCOIIOTHBIN
rokasarelib npejaomiieHusd. [lonHoe BHyTpeHHee oTpaxkenue. [IpenenbHbii yroiu
TOJIHOTO BHYTPEHHETO OTPAKCHU.



Hucnepcus ceeta. CiaoxHbI cocTaB Oenoro cBera. L[Ber.

CobOuparoniue u pacceuBaromme JUH3bI. ToHkas nuH3a. DOKycHOE
pPacCTOSIHME U ONTHYECKas cuja TOHKOHM JMH3bL. [locTpoenue nzoOpaxeHuil B
coOUparoIIMX U pacceuBaroNInX JiMH3aX. @opMysa TOHKOW JIMH3BL. YBEIWYEHUE,
JaBaeMoO€ JIMH30U.

[Ipenensl NpUMEHUMOCTHA FEOMETPUUECKON ONTUKH.

BonnoBas onrtuka. WuTepdepenums cBera. KorepeHTHbIE HCTOUYHHKHU.
VYcnoBust HaOMOACHUS MaKCUMYMOB M MHUHUMYMOB B HMHTEP(EPEHIIMOHHOMN
KapTUHE OT ABYX CMH(pA3HBIX KOTEPEHTHBIX HCTOYHHUKOB.

Hudpakuus cBera. Judpakiumonnas pemérka. YcioBue HaOMIOACHUS
[JIABHBIX MAaKCHMMyMOB TIpM TMaJ€HUM MOHOXPOMAaTHYECKOIO CBETa Ha
TUGPaKIUOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuueckne yCTpPOMCTBA M MPAKTUYECKOE MNPUMEHEHHE: OYKH, JIyIa,
doToanmapar, TPOCKIIMOHHBIA amnmapar, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PPaKIIMOHHAS PEHIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpssMonuHEHOE pacnpoCTpPaHEHUE, OTPAKEHHE W MPEIIOMIICHUE CBETA.
OnTuyeckue npuoopHI.

[TonHOE BHYTpEHHEE OTpakeHue. MoJenb CBETOBOAA.

WccnenoBanue cBOWCTB U300paKeHU B JIMH3AX.

Monenu MUKpOCKOIa, TEIECKOMA.

Habmonenue nnrepdepeHiuu ceera.

HaGmonenue audpakuuu cBera.

HaGmonenue aucnepcun cBera.

[TonyuyeHne ciekTpa ¢ MOMOIIBIO PU3MBI.

[TonydyeHue ciexTpa ¢ MOMOIIbIO TUPPAKITUOHHON PEIIETKY.

HaGmonenue nosnsipuzaiivu cBera.

Yuenuueckuii sxkcnepumenm, nabopamopmvie pabomsi

N3mepenune nokazarens NpeJoMIICHHS CTEKIIA.

WccnenoBanue cBOMCTB U300paKeHUM B JIMH3AX.

HaGmonenue aucnepcun cBera.

Pa3zges 6. OcHOBBI crIeNMATIBLHON TEOPUU OTHOCUTEJIBHOCTH

I'panunbl  OPUMEHMMOCTH  KJIIACCMYECKOM  MexaHuku. llocTynarsl
CIEHHAIIBHOM TEOPHUH OTHOCUTEIBHOCTH: WHBAPHUAHTHOCTH MOIYJII CKOPOCTH
CBETA B BAKyyMe, IPUHIIUI OTHOCUTEIBHOCTH DUHILITEHA.

OTHOCHUTENIBHOCT,  OJHOBPEMEHHOCTH.  3aMEJICHUE  BpPEMEHU U
COKpAaIIECHUE JIJTUHBI.

DHeprus U UMIYJbC PEISTUBUCTCKON YaCTHUILBI.

CBsi3b MacChl C DHEPrUEM W UMIIYJIbCOM PEISITUBUCTCKON YaCTHUIIBL.
DHeprus moKosl.

Paznen 7. KBanToBas pusunka

Tema 1. dnemenmol K6AHMOGOU ONMUKU

®oronsl. Dopmyna Ilnanka cBs3u sHepruM (HOTOHA C €ro YacTOTOMH.
DHeprusi 1 UMIyJIbC (GOTOHA.

OtkpeiTie u uccnegoanue Goroddpdexra. Ombiter A. I. Cronerona.
3akonbl doTtorddexra. YpaBHenue DitHmreiHa mansa goroaddexra. «Kpacnas
rpanuia» ¢potodddexra.

JlaBnenue ceeta. OnbiTel I1. H. JIeGenena.



XHUMHUYECKOE JECUCTBUE CBETA.
Texnuyeckue ycTpoOCTBAa W MPaKTUUECKOE MpUMEHEHHe: (OTOIIEMEHT,
dboTomaTyuk, coiHeUHas 6arapesi, CBETOIUO/I.
Jlemoncmpayuu
dotor(pdekT Ha yCTaHOBKE C IIMHKOBOM IJIACTUHOM.
UccnenoBanue 3akoHOB BHelIHETo (hoTodddexra.
Cseronuon.
Conneunas G6arapes.
Tema 2. Cmpoenue amoma
Monenb atoma Tomcona. OnbiThl Pe3epdopnia mo paccessHuio o -4acTHII.
[Inanerapuas monens aroma. I[loctymarel bopa. M3nydeHune ¥ momiomeHue
(OTOHOB TMpU TEPEXoAe aToMa C OJIHOTO YPOBHS SHEPrHM Ha Jpyrol. Bujbl
crekTpoB. CIIEKTp YPOBHEW SHEPrUU aTromMa BOJIOPOJA.
BosHoBbeie cBoiicTBa uyactuil. Bosnbsl ne bpoina. KopmyckynspHo-
BOJIHOBOU JTyaJIi3M.
CHoHTaHHOE U BBIHYXJICHHOE U3IIyYEHUE.
TexHuyeckrne yCTpOMCTBA M NPAKTUYECKOE NMPUMEHEHHUE: CIIEKTPAJIbHBIN
aHanu3 (CIIEKTPOCKOIT), JIa3ep, KBAHTOBBIA KOMITBIOTED.
Jlemoncmpayuu
Monens oneiTa Pezepdopra.
Ornpenenenue JJIMHBI BOJIHBI JIa3epa.
HaGmronenue nuHevaThiX CIEKTPOB U3ITyUCHHUS.
Jlazep.
Yuenuuecxuii sxcnepumenm, 1abopamophsie pabomoi
HaGmronenue nuHevaToro CrexkTpa.
Tema 3. Amomnoe aopo
OKCIIEpUMEHTBI, JOKa3bIBAIOLIME CJIOKHOCTh CTpPOE€HUs siapa. OTKpbITHE
paanoaktuBHOCTH.  OmbiTel  Pesepdopna 1o  ompeneseHu0  cocTaBa
paguoakTUBHOTO wu3idyudeHus. CBoiicTBa anbda-, Oera-, TamMma-U3ITy4YCHUS.
Binsinue pagnoakTUBHOCTH Ha KUBBIE OPTAHU3MBI.
OTtkpeiTHEe TpOTOHA M HeWTpoHa. HykioHnHas monens siapa [eizenGepra—
NBanenko. 3apsan saapa. MaccoBoe uucio siapa. M30Tormsl.
Anbda-pacnaa. ONEKTPOHHBIM M TO3UTPOHHBIA Oera-pacmaa. [amma-
M3JIy4YeHHe. 3aKOH paJIMOAKTUBHOIO pacrajia.
DHeprus CBsI3U HYKJIOHOB B sifipe. SnepHbie cuiibl. [ledext maccer sapa.
SnepHble peakuuu. JleneHue u CUHTES SIAED.
Anepnsiii peaktop. TepmosnaepHbiii cunTe3. IIpobiaeMbl M MEPCIEKTUBEI
SAJIEPHON SHEPreTUKUA. DKOJIOTHUYECKHUE ACTIEKTHI SIIEPHON YSHEPTETUKHU.
DOneMeHTapHble YacThllbl. OTKPBITHE MTO3UTPOHA.
MeTo/1p1 HaOMIOIEHUST U PETUCTPAIIMU DIIEMEHTAPHBIX YaCTHII.
@dyH/1aMEeHTAJIbHbIE B3aUMOJCHUCTBUA. ENMHCTBO (DU3MYECKON KapTUHBI
MHpa.
TexHuyeckue yCTpOWCTBA U IIPAKTUYECKOE NIPUMEHEHHUE: JIO3UMETD,
Kamepa BuiibcoHa, siiepHbIii peakTop, arToMHasi 6oMoa.
Jlemoncmpayuu
Cu€TUrK MOHU3HUPYIOIINUX YACTHL.
Yuenuuecxuii sxcnepumenm, 1abopamophsie pabomoi
HccnenoBanue TpekoB yacTuil (10 TOTOBBIM (oTorpadusim).

Pazgen 8. JiieMeHTBI ACTPOHOMHUM U ACTPOPUIMKH



Otanbl pa3BUTUA acTpoHOMHH. [IpukiiagHOE MW MHMPOBO33PEHUYECKOE
3HAYECHUE aCTPOHOMHUH.

Bup 3é3mHoro Heba. CosBesnus, sipKue 3BE3/bI, TUIAHETHI, UX BUIUMOE
JIBUKCHUE.

CoHeuyHas cucTeMa.

Comnnne. ComHeuHass akKTUBHOCTbh. McTounuk sHeprum CoyiHIIA U 3BE3L.
3BE3/bI, UX OCHOBHBIC XapaKTEPUCTUKHU. JlnarpamMma «CHEKTpalbHBIM Kiacc —
CBETUMOCTBY». 3BE31IbI INIaBHOM ITOCJICOBATEIbHOCTH. 3aBHCHMOCTH «Macca —
CBETUMOCTB» IS 3BE3]] TJIABHOW IMOCJEN0BATEIbHOCTA. BHyTpeHHEE CTpOCHUE
3BE31. COBpEMEHHBIE MPEICTABICHUS O MPOUCXOXKACHNUN U dBoJonuK CoJiHIa 1
3BE3J1. DTaIbl )KU3HHU 3BE3I.

Muieunbiii IIyte — Hama I'amaktuka. ITonokenne u aBwxkeHue CoJiHIA B
lanaktuke. Tunbl ranaktuk. PaguworamakThku W KBa3zapbl. UEpHBIE OBIPHI B
SApax rajJjakTUK.

Bcenennas. Pacmmupenne Bceenennoit. 3akon Xa00ma. PazGeranue
rajakTtuk. Teopus bonbioro B3peiBa. PEIMKTOBOE M3ITydECHUE.

Macmrabnas ctpykrypa Beenennoii. Meraranaktuka.

Hepeménnpie mpoo6aeMbpl aCTPOHOMUH.

Vyenuueckue nabniooenus

Habmronenuss HeBOOpyKEHHBIM TJ1a30M € MCIIOIh30BAHHEM KOMITBIOTEPHBIX
NPUIOKEHUM JIJI1  ONpPEACIICHHS TIOJIOKEHUST HEOECHBIX OOBEKTOB Ha
KOHKPETHYIO JaTy: OCHOBHbIE co3Be3usi (CeBEpHOro moJylIapuss U SpKuUe
3BE3JIBI.

HaGmonenus B Teneckon Jlynsl, ianet, Mneunoro I1yTu.

O06o0maroiiee NOBTOpeHue

Ponp ¢usukn u acTpoHOMHHM B SKOHOMHUYECKOM, TEXHOJOTHYECKOM,
COITMAJILHOM W OATUYECKOW cdepax ACATEIbHOCTH YEJIOBEKa, POJb U MECTO
(GU3MKKM W aCTPOHOMHH B COBPEMEHHOW HAyYHOM KapTHUHE MHpa, pOJIb
(busnyeckor Teopur B (DOPMUPOBAHUU TPEJCTABICHUN O (U3UUCCKON KapTUHE
MHpa, MECTO (U3MYECKOM KapTHHBI MHpa B OOIIEM pSAAYy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MIPEACTABICHUN O MPUPOJIE.

MesxknpeaMeTHbIe CBA3U

N3yuenne kypca ¢puszuku 6a30Boro ypoBHs B 11 Kj1acce OCyIIeCTBIISETCS C
YUYETOM COJZIEPKATEIbHBIX MEKIPEAMETHBIX CBS3CH C KypcaMHM MAaTE€MaTHKH,
OMOJIOTHH, XUMHUH, Teorpadru U TEXHOJIOTHH.

Meoscnpeomemusie nousmusi, CBSI3aHHBIC C U3YYEHHEM METOJIOB HAyYHOTO
MO3HAHUS: SIBJICHUE, HAy4YHbIH (pakT, rumores3a, ¢u3ndeckas BEJIUYHMHA, 3aKOH,
TEeOopHsl, HaOIIOICHUE, SKCIIEPUMEHT, MOJISTTMPOBAaHUE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pemieHUEe CHUCTEMbl YpaBHEHWH, TPUTOHOMETPUYECKHUE
byHKIMM: CHUHYC, KOCHHYC, TaHI'CHC, KOTaHTI'€HC, OCHOBHOE€
TPUTOHOMETPUYECKOE TOXKJIECTBO, BEKTOPBI U MX MPOEKIMU HAa OCH KOOPJWHAT,
CIIO)KEHHE BEKTOPOB, IIPOM3BOJIHBIE AJIEMEHTAPHBIX (DYHKIIUHA, MPHU3HAKH
101001 TPEYTOIBHUKOB, OTIPEIeJICHUE IUIOIAAN TUIOCKUX (DUTyp U 00BbEMa Tel.

buonoeus: >nekTpudeckue SBICHUS B KUBOW IMPUPOJE, KojeOaTeIbHBIC
JIBUKCHUSA B )KUBOU MPUPOJE, ONTUYECCKUE SIBJICHUS B )KUBOM IIPUPOJIE, IEUCTBUE
paavanuy Ha )KUBBIE OPraHU3MBI.

Xumus: CTpOCHHME aTOMOB W MOJIEKYJ, KPHUCTAJUIMYECKasi CTPYKTypa
TBEPABIX  TEJ, MEXaHU3Mbl OOpa3oBaHUSA KPUCTAUIMYECKON  PEIIETKH,
CIIEKTPAJIbHBIN aHAJIU3.

leoepagpus: MarHUTHBIE TIONIOCA 3€MIIM, 3ajJie)Kd MAarHUTHBIX PV,
(hoTochEMKa 3eMHON MTOBEPXHOCTH, MPEJCKA3aHUE 3EMJICTPSCCHUIA.



Texnonoeus: TVWHUU DJIEKTpoOIEpesad, T€HEpaTop IEPEMEHHOTO0 TOKa,
AJIIEKTPOJBUTATENIb, UHAYKIIMOHHASA T1€4Yb, pajap, pPaAHUONPUEMHHUK, TEJICBU30D,
anTeHHa, TenedoH, CBY-neub, MpoeKIMOHHBIN aImapar, BOJOKOHHAs OITHKA,
coJIHeUHas Oarapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA TIPOI'PAMMBI 110
®OU3UKE HA YPOBHE CPEJJHEI'O OBIIET'O OBPA3OBAHUA

OcBoenue yueOHOro mpenMera «duszuka» Ha ypoBHE CpEHEro OOIIEero
oOpa3oBaHus (6a30BbIil YPOBEHB) TOKHO 00€CTIEUUTh JOCTHKEHUE CISAYIOUX
JUYHOCTHBIX, METAMPEIMETHBIX U IPEIMETHBIX 00pa30BaTeIbHbBIX PE3YJILTATOB.

JIMYHOCTHBIE PE3YJIBTATbBI

JIngyHOCTHBIE pPE3yNIbTaThl OCBOEHUsS YyueOHoro nmpeamera «dDuszukay
JOJKHBI OTpakaTb  TOTOBHOCTH u CIIOCOOHOCTH 00y4Jaromuxcs
PYKOBOJICTBOBATbCSI  C(POPMHPOBAHHOM BHYTPEHHEH TO3WIMEH JHUYHOCTH,
CHUCTEMOM IIEHHOCTHBIX OpHEHTAIlMi, MO3WTHBHBIX BHYTPEHHHX YOCKICHUH,
COOTBETCTBYIOIIUX TPAJAMIIMOHHBIM IIEHHOCTSM POCCHUHCKOTO  OOIIECTBa,
pacuidpeHrde >KU3HEHHOTO OIbITa M OIbITa JICITEIBHOCTH B TpOIecce
peanu3alnd OCHOBHBIX HANpaBIICHUN BOCIHUTATEIIBHOM NESATEIBHOCTH, B TOM
YHUCJIC B YaCTH:

1) rpamaaHCKOro BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTH TPAKIAHCKON MO3UITUH 00YJaIOIIEerocsi Kak akTHBHOTO
1 OTBETCTBEHHOT'O YJICHA POCCUIMCKOTO OOIIECTBa;

MPUHATHE TPAJAUIIMOHHBIX OOIICUETOBEYCCKUX TI'yMAaHUCTHUYECKUX U
JTEMOKPATUYECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JICITCIHPHOCTh B MHTEPECAX I'PaKIaHCKOTO
o0I1ecTBa, y4acTBOBaTh B CaMOYIPABJICHUN B 00pa30BaTeIbHON OpraHu3aliiy;

yMEHHE  B3aUMOJICHCTBOBaTh C  COIMAJIBHBIMH  WHCTHUTYTaMH B
COOTBETCTBUHM C X (DYHKITUSIMH M HA3HAYEHUECM;

TOTOBHOCTh K TYMaHUTAPHOM M BOJIOHTEPCKOM JACATEILHOCTH,

2) NIaTPMOTHYECKOr0 BOCIIUTAHMS

c(hopMHUPOBAHHOCTH POCCHICKOM rpakIaHCKOM HUJICHTUIHOCTH,
MaTPpUOTU3MA;

IICHHOCTHOE OTHOIICHHE K TOCYAapCTBEHHBIM CHMBOJIAM, JOCTHXKCHHUSM
POCCHMCKUX YUEHBIX B 00JIaCTH (PU3BHKU U TEXHUKH;

3) AYXOBHO-HPABCTBEHHOTO BOCIIMTAHUA:

c(hopMHUPOBAHHOCTHh HPABCTBEHHOTO CO3HAHMUSI, STHUECCKOTO MOBEACHUS;

CIIOCOOHOCTBH OIICHUBATh CHUTYAIlMI0O W MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSACHh Ha MOPAIHbHO-HPABCTBEHHBIC HOPMBI U IICHHOCTH, B TOM YHCIIC B
NEATeIIbHOCTH YUEHOTO;

OCO3HaHME JIMYHOTO BKJIAJa B IOCTPOSHHUE YCTOMYMUBOIO OYIyIIIETO;

4) 3cTeTU4eCKOr0 BOCIIMTAHHUS :

ACTETUYECKOE OTHOIICHHE K MHpPY, BKJIIOYas OCTETUKY HAy4YHOIO
TBOPYECTBA, MPUCYIIETO (PU3NUSCKON HAyKE;

5) Tpyn0BOro BOCIIUTAHUSA:

HWHTEpEeC K pa3IuuHbIM chepaM NMpodecCHOHATbHOU NEeSATEIbHOCTH, B TOM
YUCJIe CBA3AaHHBIM C (DM3UKOM M TEXHUKOM, YMEHHE COBEpINATh OCO3HAHHBIN
BBIOOD OymyIel nmpodeccuu U peaan30BbIBaTh COOCTBEHHBIC )KM3HCHHBIC TJIAHBL;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHHIO W camM00Opa3OBaHUIO B
obnacty GU3UKU HaA TIPOTSHKCHUH BCEH JKU3HU,

6) 3K0JI0rM4eCKOro BOCIIMTAHHUS :

c(hOpMHUPOBAHHOCTh JKOJIOTHYECKON KYJIBTYphI, OCO3HaHHE TIJI00aJIbLHOIO
XapakKTepa IKOJOTHUECCKUX MTPOOIIeM;



IJIAHUPOBAHUE W OCYIIECTBJICHUE JCHCTBUIM B OKpYXKAOLIEH Cpene Ha
OCHOBE 3HAHUA LI€JIEW YCTOMYMBOTO Pa3BUTHUS YEIOBEUECTBA;

paclIMpEeHre OMbITa ACATEIbHOCTH HKOJIOTMYECKON HAMpPaBICHHOCTH Ha
OCHOBE UMEIOITUXCS 3HAaHUM M0 (PU3UKE;

7) HEeHHOCTH HAYYHOTI'O MO3HAHUSA:

c(hOpMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3UUECKON HAYKU;

OCO3HAHUE IIEHHOCTUM HAy4YHOH [ESITENIbHOCTH, TOTOBHOCTh B MPOILIECCE
U3y4eHUs] (PUBMKU  OCYIIECTBISATH MPOEKTHYIO U  HCCIEI0BATEIbCKYIO
NEATEIbHOCTh MHAUBHUIYAJIbHO U B TPYIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIe YHHBEpPCAJIbHbIE YUeOHbIE NelCTBUS
Ba3oBble jioruueckue AeicTBUS:

CaMOCTOSITENIbHO (D OpMyNTUpOBaTh W aKTyalIM3UpOBaThb  MpoOIEMy,
paccMarpuBarh €€ BCECTOPOHHE;

OTIPECTIATh IENIM JEATENbHOCTH, 3aJaBaTh MapamMeTpbl U KPUTEPUH HX
TOCTHKCHHS,

BBISIBISITH  3aKOHOMEPHOCTH Y TMPOTHBOPEYUS B  PAcCMaTPUBAECMBIX
(bU3HYECKUX SIBICHUSAX;

pa3pabaThiBaTh TUIAH PELICHUS MPOOIEMBbI ¢ YUETOM aHAIN3a UMEIOIIUXCS
MaTepUATBbHBIX U HEMATePUAIBHBIX PECYPCOB;

BHOCUTh KOPPEKTUBBI B JCSITEIBHOCTb, OIICHHBATh COOTBETCTBUE
pE3yBTATOB IEJSIM, OIICHUBATh PUCKH MOCICICTBUN ACSITEILHOCTH,

KOOPIMHUPOBAaTh M BBHIMONHITH pPabOTy B YCIOBUSX PEATBHOTO,
BUPTYQJILHOTO 1 KOMOMHUPOBAHHOTO B3aMMOJICHCTBHS,

pa3BHUBATh KPEATUBHOE MBILIUICHNE TIPU PEIICHUH KU3HEHHBIX MTPOOIIEeM.

Bba3oBble ucciienoBareibckue 1eiCTBUS:

BJIQ/IETh HAYYHON TEPMHUHOJIOTHEH, KIIOYEBHIMU MOHATUAMU U METOAAMU
bu3nyecKoil HAyKu;

BJIQJIETh ~ HABBIKAMU  y4eOHO-UCCIIEJIOBATENBCKOH M TPOEKTHOM
JEATENPHOCTH B 00JacTh (PU3MKH, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TIOMCKY METOZOB pelIeHus 3a7ad (U3MIECKOro CoepKaHus,
MPUMEHEHHUIO Pa3JIMYHbIX METOAOB MO3HAHUS;

BJIAQJIETh BUJAMHU JEATEIHHOCTH IO TMOJYYCHHIO HOBOTO 3HAHUS, €ro
WHTEpIIpEeTalliy, NpeoOpa3oBaHUIO0 W MPUMEHEHUIO B Pa3IMYHBIX Y4eOHBIX
CUTYallUsIX, B TOM YUCJIE NPU CO3AaHUH YUYEOHBIX IPOEKTOB B 00J1aCTU (DU3HUKH;

BBISIBJISITh TPUYMHHO-CIICJCTBEHHBIE CBS3M M aKTyaJlH3WpOBaTh 3ajady,
BBIJIBUTATh TUIOTE3y €€ pEeIICHMs, HaXOAUTh apTyMEHTHI JUIS J10Ka3aTeIbCTBA
CBOMX YTBEP:)KJICHUH, 33/1aBaTh TapaMeTPhl U KPUTEPUU PEIICHHS;

aHAJIM3UPOBATh TOMYyYEHHBIE B XOJE pEIICHUS 3aJaddl Pe3yJbTaThl,
KPUTHYECKH OIICHMBATh HMX JOCTOBEPHOCTh, MPOTHO3UPOBATH HM3MEHEHHE B
HOBBIX YCJIOBHUSAX;

CTaBUTh U (HOPMYTUPOBaTh COOCTBEHHBIE 3aJaun B 00Opa3oBaTeIbHOU
AESITeIbHOCTH, B TOM YHCIIE TIPU U3y4YEeHUHU (HU3HKH;

JaBaTh OIICHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIBIT;

YMETh TMEPEHOCUTh 3HAHMA 1O (U3NKE B MPAKTHYECKYI0 O0O0IacTh
KHU3HEACITEITLHOCTH,

YMETh UHTETPUPOBAThH 3HAHUS U3 Pa3HBIX MPEAMETHBIX 001acTeH;



BBIJIBUTATh HOBBIE UJICH, MIPEJIaraTh OPUTMHAIbHbBIC TTOJIXO/IbI U PEIICHUS;

CTaBUTD MPOOJIEMBI U 3aJ1a4H, TOMYCKAIOIIUE AIbTEPHATUBHBIC PEIICHUSI.

Pabora ¢ unpopmanmeii:

BJIIAJICTh HABBIKAMU MOJTy4YeHUS! MHDOpMAIK (HU3UUIECKOTO COICPKAHUS U3
HMCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOATEIBLHO OCYIIECTBISTH IOWCK, aHAJIN3,
CUCTEMATH3aIlMI0 U UHTEPIPETAINI0 WHPOpPMAIIMU PA3IMYHBIX BUAOB U (popm
MIPE/ICTABIICHNUS,

OILICHUBATh JIOCTOBEPHOCTh HUHPOPMAITUH;

UCIIOJIb30BaTh  CpelCcTBa HMHGOPMAIMOHHBIX M  KOMMYHHUKAITMOHHBIX
TEXHOJIOTUN B PEUICHUU KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OPraHU3AIMOHHBIX
3ama4y c coOmroneHueM TpeOOBaHUN SPrOHOMHKH, TEXHHMKH O€30MacHOCTH,
TUTHEHBI, PECYypCOCOEpEKEHHUs, TMPABOBBIX M ATHYECKUX HOPM, HOPM
nH(}OpMaIIMOHHON 6€30MacHOCTH;

co37aBaTh TEKCThI (DU3UYECKOTO COJEPKaHMs B Pa3IMYHbIX (hopmarax c
y4€TOM Ha3HaueHUss HHPOpMAlMM U  IIEJICBOM  ayJUTOpPUHU, BbIOUpas
ONTUMAJIbHYIO POPMY MPEJCTABICHUS U BU3YAIH3AIIUU.

KoMMyHUKaTHBHBIE YHHBeEPCAJIbHbIE YUeOHbIE el CTBHUS:

OCYIIECTBIISITh OOIIEHWE Ha YypoKax (U3UKK U BO BHEYPOUHOM
NeSITEHHOCTH,

pacro3HaBaTh MPEANOCHUTKA KOH(MIMKTHBIX CHUTyalliid ¥ CMSTYaTh
KOH(JIMKTHI;

Pa3BEPHYTO U JIOTMYHO M3J1araTh CBOIO TOUKY 3PEHUSI C UCIIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB;

MMOHMMATh U UCIOJIB30BaTh MPEUMYIIECTBA KOMAHTHOW U HHIUBUyaTbHOM
paboThI;

BBIOMpATh TEMATHKy W METOABl COBMECTHBIX JCHCTBHH ¢ y4EéTOM OOIIHX
MHTEPECOB ¥ BO3MOKHOCTEHN Ka)KJI0T0 WiIeHA KOJJIEKTUBA,

NPUHUMATh I[ETM COBMECTHOH JCSITENbHOCTH, OPraHU30BBIBATh W
KOOPAVMHUPOBATh JEUCTBUS MO €€ JOCTUXKEHHUIO: COCTaBISATh IUIaH JCHCTBUM,
pactpeiesiaTh PO C y4ETOM MHEHHH YYaCTHHUKOB, OOCYXIAaTh PE3yJIbTaThI
COBMECTHOM padoThI;

OIICHMBATh KAueCTBO CBOETO BKJIaJa M KaXKJIOTO yJ4acTHHKAa KOMaHIbl B
OOIIMiA pe3ysIbTaT 1Mo pa3pabOTaHHBIM KPUTEPHSIM;

npe/iaraTh HOBBIE IPOCKTHI, OICHWBATh HJIEH C TO3UIUHA HOBH3HBI,
OPUTHHAJILHOCTH, TTPAKTHYECKON 3HAYUMOCTH;

OCYIIECTBIISITh TMMO3UTHUBHOE CTPATETMYECKOE TOBEICHUE B PAa3IMYHBIX
CUTYaIUSX, IPOSBIISITH TBOPYECTBO U BOOOPAKEHHUE, OBITh HMHUITUATUBHBIM.

PeryasiTuBHbIe YyHUBepcaJbHbIE yUeOHbIe 1eHCTBUS
Camoopranusanus:

CaMOCTOATEIILHO OCYIIECTBIIATH MO3HABATEIBHYIO ICATEILHOCTD B 00J1aCTH
(GU3UKKM W aCTPOHOMHUHU, BBISBIATH MNPOOJIEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHEIC 3a]1a4H;

CaMOCTOSITEJIbHO COCTaBJIAThH IUIAH PEIICHUS PACUETHBIX M KAYECTBEHHBIX
3a/1a4, TUTAH BBIMOJIHEHHUS TIPAKTUUECKOM paboThl € YYETOM HMEIOUTHUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH 1 MPEAIIOUTCHUM;

JlaBaTh OIIEHKY HOBBIM CUTYAIIUsIM;

pacIMpsATh PaMKH yqe6Horo MpeaMeTa Ha OCHOBE JIMYHBIX MTPEANIOYTCHUIT;

JenaaTh OCO3HAHHBIM BBIOOpP, apryMEHTHPOBaTh €ro, Oparh Ha cebs
OTBETCTBEHHOCTH 32 PELICHUE;



OIICHUBATh MPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHHMIO W TIPOSIBICHUIO JPYAULIMH B 00JaCTH
(bU3UKH, TOCTOSTHHO IMOBBIIIATH CBOM 00pa30BaTeIbHbIN M KYJIBTYPHBIA YPOBEHB.
CaMOKOHTPOJIb, SMOIIMOHAJILHBIA MHTE/JIEKT:

JaBaTh OIIEHKY HOBBIM CHUTYyaIlUsM, BHOCUTh KOPPEKTHBHI B JCSATEILHOCTD,
OIICHUBATh COOTBETCTBHUE PE3YJBTATORB IIEIISAM;

BIIQJIETh HABBIKAMHU  IIO3HABaTeIbHOM pedIeKCHMH KaK OCO3HAHUsA
COBEpIIAEMbIX JEHCTBUH M MBICIUTEIBHBIX MPOILECCOB, MX PE3YJIBTaTOB H
OCHOBAaHUM;

HCIIOJB30BaTh MPUEMBI pedIeKCUM JUIS OLICHKW CHUTYyalldd, BbIOOpa
BEPHOTI'O PEIICHUS,

yMETh OIIGHHBATh PUCKM M CBOEBPEMEHHO IPUHUMATH PEIICHUs MO0 HX
CHIDKEHUIO;

MPUHUMATh MOTHBBI M apryMEHTBhl JPYTUX IPU aHaAJU3e pPe3yIbTaToB
NeATEeIbHOCTH,

MIPUHUMATH ceOsl, TOHUMAasi CBOM HEJIOCTATKU M JOCTOMHCTBA;

MPUHUMATh MOTHBBI M apryMEHTBhl JPYTUX IPU aHaJU3e pe3yIbTaToB
NeSATEeIIbHOCTH,

MpU3HABaTh CBOE MPaBO U MPaBO APYTUX Ha OMHUOKH.

B mporiecce nocTrKeHUS IMYHOCTHBIX PE3Yy/IbTaTOB OCBOSHUS ITPOTPaMMBbI
mo ¢u3uKe I YPOBHS CpPEAHEro oO0Iero ooOpa3oBaHUS y OOyYarolIUXCs

COBEPUIECHCTBYETCS AMOIMOHAJbHBIN WHTEJUIEKT, MIpEANoIaramuni
c(hOpMHUPOBAHHOCTH:
CaMOCO3HaHHUs,  BKJIIOYAIOIIETO  CHOCOOHOCTh  MOHHUMATh  CBOE

AMOIIMOHANILHOE COCTOSIHME, BHJIETb HAINpaBICHUS Pa3BUTHUS COOCTBEHHOM
AMOIIMOHANILHOM C(ephl, OBITh YBEPEHHBIM B ce0€;

CaMOPETYJIUPOBAHMSI, BKJIIOUAIOIIETO CAaMOKOHTPOJIb, YMEHHUE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TMIOBEJEHUE, CIIOCOOHOCTh aJalTUPOBATHCS K
AMOIIMOHAIILHBIM U3MEHEHUSIM U MPOSIBIISATH THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTpPEHHEH MOTHUBAIIMH, BKIIOYAIONIEH CTpEMJICHUE K JOCTHKCHHUIO IEIH
U ycrexy, ONTUMU3M, UHUIIUATUBHOCTh, YMEHUE JCHCTBOBATh MUCXOS U3 CBOUX
BO3MOXXHOCTEH;

AMIATUH, BKJIIOYAIONIEH  CHOCOOHOCTh TMOHUMAaTh  AMOLMOHAIBHOE
COCTOSIHUE JIPYTUX, YYUTHIBATh €ro IMpU OCYIIECTBICHUH OOIICHUS,
CIIOCOOHOCTH K COUYBCTBHIO U COTIEPEKUBAHUIO;

COIIMAJIbHBIX ~ HABBIKOB, BKJIIOUAIOIIUX  CIIOCOOHOCTh  BBICTPAWBATh
OTHONICHUS C JIPYTUMU JIFOIbMH, 3a00TUTHCS, MPOSBISTH HHTEPEC U pa3peniaTh
KOH(JIUKTBHI.

HPEAMETHBIE PE3VYJIBTATBI

K xoniy obOyuenuss B 10 kjacce mpenMeTHbIe pe3ylbTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpaXkaTh C(HOPMHUPOBAHHOCTD y 00YyUAOIIUXCSA YMEHUIA:

JEMOHCTPHPOBATh HAa MPUMEpaxX pPoiib U MeCcTO (GU3UKH B (POPMHPOBAHHUH
COBPEMEHHOW HAyYHOM KAPTUHBI MHPA, B Pa3BUTHU COBPEMEHHOM TEXHUKH H
TEXHOJIOTUH, B PAKTUYECKOMN NESATENBHOCTH JIIOAEH;

YUHUTBIBATH TPAHMIBI MPUMEHEHHUS H3YYEHHBIX (U3HUYECKUX MOJIENeH:
MaTepHalibHasl TOYKa, WHEpUUaJIbHAs CHUCTEMa OTCu€ra, aOCONIOTHO TBEPIOE
TEJI0, UICAIBHBIM Ta3, MOJEIU CTPOCHMS Ta30B, KUAKOCTEHM W TBEPABIX TEIl,
TOYECUHBIN AMEKTPUUCCKUH 3apsi/l IPH pelIeHnH GU3NIECKUX 3a7ay;



pacrio3HaBaTh (U3WUYECKUe SBICHHS (MPOIECChl) U OOBACHIATH MX Ha
OCHOBE 3aKOHOB MEXaHHKH, MOJICKYISIPHO-KUHETHYECKON TEOPUM CTPOCHHMS
BEIIECTBA W  DJICKTPOJMHAMHUKH: pPABHOMEPHOE M  PABHOYCKOPEHHOE
NPSMOJMHEHHOE JIBIDKCHHE, CBOOOJHOE TaJeHHWE TeJ, JBHXKEHHE II0
OKPY)KHOCTH, HWHEpLHs, B3auMojelcTBue Teiu, auddys3us, OpOyHOBCKOE
JBIDKCHHE, CTPOCHHUE KUIAKOCTEH M TBEPJIBIX TEN, U3MEHEHHE 00BhEMaA TeN IpHU
HarpeBaHuM (OXJIaKJICHUH), TEIJIOBOC pPaBHOBECHE, MCTHApeHHE, KOHICHCAIIHS,
IJIaBJICHUE, KPUCTAIIU3AIUs, KUIICHUE, BJIAXXHOCTh BO3/yXa, TOBBIIICHUE
JaBJIEHUs] Ta3a TPU €ro HarpeBaHWM B 3aKPBITOM COCYIE, CBSI3b MEXKIY
rmapaMeTpaMH COCTOSHHUS Ta3a B HM30IpoIleccax, dJSeKTpu3alus Tel,
B3aMMOJICHCTBHE 3aPsiJIOB;

OTIMCBHIBATh MEXaHUUYECKOE JBHKEHHUE, UCTIONb3Yysd (PU3UUYCCKHE BEIUYHHBI:
KOOpJIMHATa, MYTh, IEPEMEILCHHE, CKOPOCTh, YCKOpPEHHE, Macca Tela, CHuia,
MMIYJIbC TeJla, KHHETUYeCKasl SHePTrys, MOTCHIMAIbHAS YHEPTHsI, MeXaHUYecKas
paboTa, MexXaHWYeCKas MOIIHOCTh, MPH ONKHCAaHUM TNPABUILHO TPaKTOBATh
(bU3UYECKUN CMBICT HUCIOIB3YEMbIX BEJIWYMH, MX OOO3HAUYCHHS WM E€IUHUIIBI,
HaxoJUTh (POPMYIIBI, CBA3BIBAIOIINE IAHHYIO (PU3HUECKYIO BETUYUHY C IPYTHUMHU
BEJIMYHMHAMU;

OTMCHIBAaTh M3yYCHHBIC TEIJIOBBIC CBOMCTBA TEI U TEIJIOBBIC SIBICHUS,
HCTIONB3ysl (M3MYCSCKUE BEJIWYMHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CPeaHss
KUHETHYECKas DHEPIus Xa0THYECKOTO JIBYKCHUS MOJICKYI,
CpeIHEKBaApaTUYHAs CKOPOCTh MOJICKYJ, KOJIMYECTBO TEIUIOTHI, BHYTPCHHSS
sHeprus, padbora raza, KO3(QpGUIMEHT MOJIE3HOTO ASHCTBUS TEIIJIOBOTO ABUTATEIS;
IpH ONMHWCAHWU TIPABUIBHO TPAKTOBATh (PUBHMYECKUM CMBICIT MCIOJIb3yEeMbBIX
BEJIMYMH, MX OO0O3HAYCHHUS WM EIUHUIIBI, HAXOAUTh (DOPMYJIbI, CBSI3BIBAIOIIUE
JTaHHYIO0 (PU3UYECKYIO0 BEIUYUHY C IPYTUMHU BeJIMUNHAM;

OTNMCBHIBATh  M3YYCHHBIE  DJICKTPUYECKHE CBOWCTBA  BeEIIeCTBA U
ANICKTPUYECKUE SIBJICHUSA (TPOLIECCHI), HCIONB3ys (DU3NUECKHE BETUYUHBI:
ANEKTPUUYCCKUI 3apsifl, FICKTPUUSCKOE T10JIe, HAPSHKEHHOCTD T0JIS, TTOTCHITHA,
Pa3HOCTh TOTEHIMAJIOB; IPH ONMHCAHWHU IPAaBUJIBHO TPAKTOBATh (HU3WUECKUU
CMBICI HCHOJIb3yeMBbIX BEIWYWH, MX OO0O03HAYCHUS W EIUHUIIBI; YKa3bIBaTh
dhopMyJbl, CBS3BIBAIOIINE JIAHHYH (PU3MYECKYI0 BEIMYUMHY C JPYTUMH
BEJIUYHMHAMM;

aHaJIM3UPOBaTh (PU3UYCCKHUE TIPOIICCCHI U SABJICHUS, UCIIOIB3YS (DU3UUECKHE
3aKOHBI M IPUHLIMIIBL: 3aKOH BceMupHoro Tsrotenus, I, II u 111 3akonsr HeroTOHA,
3aKOH COXPaHEHUS MEXaHMYECKOM JHEPTHH, 3aKOH COXPAHCHHS HWMITYJIbCA,
NPUHLMI CYNEPIIO3UUMA CUJI, IPUHIKI PABHONPABHS MHEPLHANBHBIX CHCTEM
OTCY€Ta, MOJICKY/SPHO-KHHETHYCCKYIO TCOPHIO CTPOCHHMS BEIICCTBA, Ia30BBIC
3aKOHBI, CBSI3b CPEIHEH KMHETHUUECKOW SHEPTrUM TEIUIOBOTO JIBMXKCHHUS MOJICKYII
c abcoiroTHOM TeMIlepaTypoi, TEpPBBIM 3aKOH TEPMOJAMHAMHUKH, 3aKOH
COXpaHEHHMsI DJIEKTPUUECKOro 3apsaa, 3akoH KyioHa, mpu 3TOM pa3iaudarh
CJIIOBECHYIO (hOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BHIPAKEHUE U YCIOBHUSI
(rpaHuIbl, 00JACTH) MPUMEHUMOCTH;

OOBSACHAT, OCHOBHBIC TIPUHILMIBI JCHUCTBUS MAalIWH, NpUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3Indarh yCIOBHS UX OE30IaCHOTO MCIOJIH30BaHUS B
ITOBCETHECBHOM KU3HU;

BBITIOJIHATD AKCIIEPUMEHTHI 110 HCCICAOBAHUIO (PU3MUECKUX SBICHUM WU
MPOIIECCOB C HCIIOJIb30BAHUEM MPSAMBIX M KOCBEHHBIX WM3MEPEHUU, MPU 3TOM
dbopmyaupoBaTh IpobieMy/3aady M THIOTE3y Yy4eOHOro JKCIIEpUMEHTA,
coOMpaTh YCTAaHOBKY M3 MPEIJI0KEHHOTO O00OpYIOBaHUS, MPOBOIAUTH OMIBIT H
(hopMyIUpPOBaTh BHIBOJIBI;



OCYIIECTBJISATh NPSAMbIE M KOCBEHHBIC M3MEPEHUS (PU3UYCCKUX BEIUYHH,
IIPH OTOM BBIOMPATh ONTHUMAJIBHBIA CIOCOO0 H3MEPEHUS M HCIOJIb30BaTh
M3BECTHBIE METO/IbI OLICHKH MTOTPEIIHOCTEH N3MEPCHHUIA;

HCCIIeIOBaTh  3aBUCUMOCTH  MEXIy (GU3WYSCKUMU  BEIMYMHAMU €
HCIIOJIb30BAHUEM MPSIMBIX HU3MEPEHHM, TP 3TOM KOHCTPYHPOBATH YCTAHOBKY,
(hUKCUPOBATh PE3YNBTATHI MOTYYCHHOW 3aBUCHMOCTH (DH3UYECKHUX BEIUYHH B
BHJIe TaOIUIl U TpadrKOB, JeaTh BEIBOIBI IO pe3ybTaTaM UCCIIe0BaHNS,

coOJr01aTh TIpaBmIa 6€30IIaCHOTO TPy/la MPU ITPOBEACHUHU UCCIICIOBAaHUM B
paMKax y4eOHOIro SKCIHEPUMEHTa, Y4eOHO-HCCICAOBATEIIbCKOM M IPOCKTHOMU
JEATEeIIbHOCTH C MCIOJIb30BAaHUEM M3MEPHUTEIBHBIX YCTPOUCTB U JIAOOPaTOPHOTO
000pyIOBaHUS;

pemiaTh pacu€THBIC 3aJayd C SBHO 3aJIaHHOW (PU3HYECKON MOJIEIbIO,
HCIIOB3Ysl (PU3MYECKUE 3aKOHBl M IPUHIIUIBI, Ha OCHOBE aHaJIM3a YCIIOBHS
3a/1a4d BBIOMPATh (PU3MUECKYIO MOJCHb, BBIJCISATH (PU3NUECKHUE BEIMYHUHBI U
dhopmysbl, HEOOXOAUMBIC ISl €€ pelieHUs, TPOBOIUTh PAcUEThl M OICHUBAThH
pealbHOCTh MOJIYYEHHOTO 3HaUYEeHUS (PU3UICCKON BEITUUNHBI;

peniaTh KaueCTBEHHBIE 3aa4u: BBICTPAUBAaTh JIOTUYECKUA
HETPOTUBOPEUYMBYIO IIEMIOYKY PACCYKACHUI C OMOPOM Ha M3YYCHHBIC 3aKOHHI,
3aKOHOMEPHOCTU U (PU3HYECKHE SBJICHUS,

WCIIOJB30BaTh  MPU  pEelIeHHH  y4eOHBIX  3aJad  COBPEMCHHBIC
HH(pOpPMAITMOHHBIC TEXHOJIOTHUHA TUTS IIOHMCKa, CTPYKTYpUPOBAHUS,
HHTEpIIpeTallil U TPEACTaBICHHs  y4eOHOM M HaydyHO-TOMYJSPHOMN
nHpOpMalMK, TIOJYYCHHOH W3  Pa3IMYHbIX HMCTOYHHUKOB, KPUTHUYECKHU
aHaJIM3UPOBATh MOJyYaeMyH0 HHPOPMAIIHIO;

MIPUBOJUTH IPUMEPHI BKJIaJ1a POCCUMCKUX U 3apYyOCSIKHBIX YUEHBIX-(DU3HUKOB
B pa3BHUTHE HAyKH, OOBSICHEHHE MPOIIECCOB OKPYXKAIOIIET0 MHpa, B Pa3BUTHE
TEXHHUKHU U TEXHOJIOTHIL;

HCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS MO (PU3UKE B MOBCEAHEBHOU JKU3HU
s obecrieueHUs OE€30MACHOCTH TNpH  OOpallieHuu ¢ IpubopamMu  u
TEXHUYECKUMH YCTPONCTBAMHU, JIJIT COXPAHCHUS 3JI0POBBS U COOJIIOICHUSI HOPM
AKOJIOTHYECKOTO TTOBEICHUS B OKPY KaIOIICH cpeie;

paboTaTh B TPYIIE C BBINOJHEHUEM pPa3JIUYHBIX COIUAIBHBIX POJICH,
IJIAHUPOBaTh PabOTy TPYIIbI, PaIMOHAIBLHO paclpeeisaTh OOS3aHHOCTH U
IJIAHUPOBATh  JEATECIIbHOCTh B  HECTAHJAPTHBIX CHUTYyallMsX, aJICKBaTHO
OIICHMBATh  BKJAJ  KaXJOTO0 W3 YYaCTHUKOB TPYIIBI B  PCIICHHE
paccMaTpuBaeMoi IPOOIEMBI.

K xonmy obydenuss B 11 kJjacce mpeaMeTHbIC Pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpakaTh C(HOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

JEMOHCTPHUPOBATh HAa MIpUMEpax poJib U MeCTO (PU3UKH B (HOPMUPOBAHUU
COBPEMCHHOM HAyYHOM KapTHHBI MHpA, B PA3BUTHU COBPEMECHHOW TEXHHKHU M
TEXHOJIOTUH, B MPAKTUYECKON JEATCIHPHOCTH JIIOJIeH, IEJIOCTHOCTh M €UHCTBO
(hu3nUeCcKol KapTUHBI MUPA;

YYUTBIBATh TPAHUIBI MPUMEHEHHS HW3YUYCHHBIX (PU3MUYECKUX MOJIeCH:
TOYCUHBIN DJICKTPUUYCCKUN 3apsj, Jyd CBETa, TOYCYHBIH HCTOYHUK CBETa,
sJIepHas MOJIeJIb aTOMa, HYKJIIOHHas MOJIeJIb aTOMHOTO siApa MpU peIIeHUU
(dbu3nyecKux 3ajad;

pacrio3HaBaTh (U3WUYECKUe SBICHHS (MPOIECChl) U OOBACHIATH MX Ha
OCHOBE 3aKOHOB DJJICKTPOAMHAMHUKHA M KBAaHTOBOW (DU3HMKHU: DIIEKTpHUECKas
MIPOBOJIMMOCTD, TEIUIOBOE, CBETOBOE, XUMHUUYECKOE, MarHUTHOE JEHUCTBHUS TOKa,
B3aMMOJICHCTBHE  MAarHUTOB,  DJICKTPOMArHUTHAasT  WHAYKIUSA,  JEHWCTBHUE
MarHuTHOTO TOJiI Ha TPOBOJAHMK C TOKOM M JBWXKYIIHHCA  3aps,



DIIEKTPOMArHUTHBIE KoJeOaHWsS W BOJHBI, MPSIMOJMHEHHOE pacIpOCTpaHCHHE
CBETa, OTpaXCHHE, IIpeJIoMIIcHHE, HHTepDEepeHITNS, TUPPAKITUI | TOJIIPU3AIUSI
CBeTa, Jucriepcus cBeta, poroanekrpudeckuit 3¢ ekt (horoaddexr), cBeToBoe
JaBJICHWE, BO3HUKHOBEHWE JIMHEWYATOro CIIEKTpa aroMa  BOAOPOAA,
€CTECTBEHHAS M UCKYCCTBEHHAs pPaJOaKTHBHOCTE;

OIHCHIBATh M3yYeHHBIC CBOWCTBA BEIIECTBA (DJIEKTPUYCCKUE, MAarHUTHBIC,
ONTUYECKUEC,  OJJCKTPUUYECKYI0  TPOBOJMMOCTh  pa3jMYHBIX  Cpel) |
DIIEKTPOMArHUTHBIE SBJICHUS (TIPOIECCHI), UCTIONB3YS (U3NUYECKHUE BEIMYUHBIL:
DIIEKTPUICCKUH 3apsll, CHIa TOKa, SJEKTPUICCKOE HANPSHKEHHUE, DIICKTPUICCKOE
COIIPOTUBJICHHE, PA3HOCTHh NOTEHITUAJIOB, DJICKTPOBIKYIIAs CHiIa, paboTa TOKa,
WHIYKIUS MarHUTHOTO IO, cuia Ammepa, cuia JlopeHlia, MHIYKTHBHOCTb
KaTyIIK{, SHEPTUS AIEKTPUICCKOTO W MAarHUTHOTO IOJICH, TIEPUOI M YacToTa
KoyiebaHuil B KoyieOaTeIbHOM KOHTYpe, 3aps]l M Ccuia TOKa B IIpoliecce
TapMOHMYECKHX JJIEKTPOMArHUTHBIX KoJieOaHui, (OKYCHOE pacCTOSHHUE |
ONTHYCCKAsl CWJIa JIMH3BI, IIPH OINKWCAHHWM IMPABHIIBHO TPAKTOBATh (PU3NYCCKHIA
CMBIC]T HCIIOJIb3YEMbIX BEJIWYMH, WX OOO3HAUYCHHUS W CIAMHMIIBI, YKa3bIBaTh
GbopMysbl, CBS3BIBAIONIME JaHHYIO (QU3MYCCKYI0 BEIMYUHY C JAPYTUMH
BEJINYMHAMU;

OIHACHIBATh W3YYCHHBIC KBAaHTOBBIC SBJICHHUS M IPOIECCHI, HCIIONB3YS
(M3UYECKHE BCIMYMHBI: CKOPOCTh 3JICKTPOMArHMTHBIX BOJIH, JIJTHHA BOJIHBI U
qacToTa CBETa, DHEPIHS W UMIYIbC (DOTOHA, MEPHUOJ] IMOJypaciana, dHEPTHUs
CBS3M ATOMHBIX SJIep, NPU OIMMCAHWHM TPABWIBHO TPAKTOBaTh (DU3NYCCKHIA
CMBIC]T HCIIOJIb3YEMbIX BEJIWYHH, WX OOO3HAUYCHHS W CJAMHMIIBI, YKa3bIBaTh
GbopMysbl, CBS3BIBAIONIME JaHHYIO (QU3UYCCKYIO0 BEIMYUHY C JAPYTAMH
BEJIMYMHAMU, BBIUHCIIATH 3HAYCHUE (PU3HUCCKON BETUIMHBL,

aHAJIM3UPOBATh (PU3MYECKHUE MPOIICCCHI U SBJICHMSI, UCITONB3YS PU3NICCKUE
3aKOHBI ¥ TIPUHITUIIBL: 3aK0H OMa, 3aKOHBI ITOCIIEIOBATEIHFHOTO U MTapalIeIbHOTO
COCIUHEHUS TIPOBOTHUKOB, 3akoH Jlxoyns—JIeHIa, 3aKOH AJIEKTPOMAarHUTHON
WHAYKIMHA, 33aKOH TPSIMOJIMHEHHOTO pAaCcHpOCTPAaHECHUS CBETa, 3aKOHBI
OTpPa)XCHHUsI CBETA, 3aKOHBI MPEJIOMJICHHUS CBETa, ypaBHEHUE ODUWHINTEHHA IS
doroaddekra, 3aK0OH COXpaHEHHUS YHEPTHH, 3aKOH COXPAHCHHS UMITYJIbCa, 3aKOH
COXpaHEHHS DJIEKTPUUYECKOTO 3apsijia, 3aKOH COXPaHEHHUsS MacCOBOTO YHCIIA,
MOCTyJIaThl bopa, 3akoH paguoOaKTUBHOIO paclajga, MpH 3TOM pPa3InyaTh
CJIOBECHYIO (hOPMYJTHPOBKY 3aKOHA, €r0 MaTeMaTHIeCKOE BBIPAKCHUE U YCIOBUS
(rpaHuIbl, 00JACTH) MPUMEHUMOCTH;

ONpEeNeNATh HANpaBJIICHHE BCEKTOpA HMHJIYKIHH MArHATHOTO  ITOJIA
MIPOBOJIHMKA C TOKOM, CHJIBI AMIiepa u cviibl JIopeHIia;

CTPOUTHb U OIKUCHIBATh M300pa)KEHUE, CO37aBacMOE€ TUIOCKHM 3€pKalioM,
TOHKOM JIMH30M;

BBITIOJHATh AKCIEPUMEHTHI 110 HMCCIICJIOBAHUI0 (U3MUYECKHUX SIBICHUN H
MIPOIIECCOB C WCTOJIB30BAHUEM TPSIMBIX M KOCBEHHBIX HM3MEPEHUH: MPHU ITOM
dbopmynupoBarh MpoOsieMy/3aady U TUIOTE3y Y4eOHOTO HKCIEPUMEHTA,
coOMpaTh YCTaHOBKY M3 TIPEIJIOKEHHOTO 00OpYydOBaHUsS, MPOBOIUTH OMBIT U
(hopMyIIHpOBaTh BHIBOIBL,

OCYIIECTBIIATH MPSIMbIE M KOCBCHHBIE M3MEPEHUS (DM3MUSCKHX BEIUYHH,
IpH OTOM BBIOMpATh ONTUMAJIBHBIA CHOCOO W3MEPEHUS U WCIOJIb30BATh
M3BECTHBIE METOIbI OIICHKU MOTPEITHOCTEN U3MEpPEHU;

HCCIICIOBATh 3aBUCUMOCTH (DM3MYECKHX BEIMYHUH C HCIOJIH30BAHUEM
MPSAMBIX HM3MEPCHHMM: TPH 5TOM KOHCTPYHPOBaTh YCTAHOBKY, (DHKCHpPOBATh
pe3yJbTaThl MOJYYCHHONW 3aBUCUMOCTH (DM3UYCCKUX BEIUYHMH B BUIC TAOJHUI U
rpaduKoOB, JIe7aTh BEIBOABI IO pE3yJIbTaTaM MUCCIICIOBAHUS;



coOIroIaTh MmpaBujia 0E30IacCHOTO TPY/Ia MPHU MPOBSACHUH UCCIICIOBAaHUI B
paMKax ydeOHOIo JKCICPHMCHTa, Y4eOHO-HCCICAOBATEIBCKOM M IPOCKTHOMH
JCATSIBHOCTH C UCIIOJIb30BAaHUEM M3MEPHUTEIIBHBIX YCTPONCTB M J1a0OPaTOPHOTO
000pyIOBaHUS;

pemarth pacuéTHhIC 3aJayd C SBHO 3aJaHHON (U3MUYECKOH MOJCIbIO,
UCITONIB3Ys (PU3NYSCKUE 3aKOHBI M IPUHIUIIBI, HA OCHOBE aHaJIM3a YCJIOBHS
3a/1a4u BbIOMpPATh (DU3UYECKYIO MOZENb, BBIICIATH (U3MYECKUE BEJIMYMHBI U
(dbopmyIIbl, HEOOXOIUMBIC IS €€ pelIeHUs, MPOBOIUTL PAcUEThl U OIICHUBAThH
pPeaIbHOCTh IOJYYCHHOTO 3HAYCHUS (PU3UUCCKON BETUYHHBL,

pemiarhb Ka4eCTBEHHBIC 3aJ1a4M; BBICTPaNBaTh JIOTHYECKH
HEIIPOTUBOPCYMBYIO IICIIOYKY PACCYXKIACHUH C OIMOPOM Ha M3YYCHHBIC 3aKOHBI,
3aKOHOMEPHOCTHU U (DM3UYCCKUE SBIICHHUS,

UCIIOJIB30BaTh ~ IIPH  PEHICHMH  y4eOHBIX  3aJad  COBPEMCHHBIC
UHOOPMAIIMOHHBIE  TCXHOJIOTHH JUISE  TIOMCKa, CTPYKTYPHPOBAHUS,
UHTEPIpETallM W MPEACTaBICHUS y4eOHOH W HAyYHO-TIOMYJISIPHOM
uHQOpMAIMK, TOJYYECHHOH W3  Pa3IuYHBIX HCTOYHUKOB, KPHTHUYCCKHU
aHAJIM3UPOBATh MOTyIacMYH0 HH(OPMAIIHIO;

OOBSCHATHh TPHUHIUILI JCHCTBHUS MAIIUH, HPHOOPOB U TEXHUYCCKHUX
YCTPOMCTB, pa3iuvaTh yCIOBHS WX 0O€30MacHOr0  HCIIOJIB30BaHUS B
MTOBCEAHCBHOM JKH3HU;

MIPUBOJIUTH IIPUMEPHI BKJIaJIa POCCUICKUX M 3aPYOCIKHBIX YUEHBIX-(DHU3UKOB
B Pa3BUTHC HAyKH, B OOBSICHCHHE IIPOIIECCOB OKPYXKAIOIIETO MHUPA, B Pa3BUTHE
TEXHUKH U TCXHOJIOTHH;

HCITOJIB30BaTh TCOPETHUCCKUE 3HAHMS 1O (PH3UKE B MOBCEIHEBHOW JKU3HU
JUIsT  oOecrieueHHs OC30IIaCHOCTH TpH  OOpalieHuH ¢ [pudopaMu U
TEXHUYCCKUMH YCTPOWCTBAMM, JUISI COXPAHECHHS 3I0POBbS M COOIIOJCHUS HOPM
HKOJIOTHYECKOT'O IMIOBEJICHUS B OKPYIKAFOIIICH cpejie;

paboTaTh B TPYyMIE C BBINOJHCHHEM pPa3INYHBIX COIHAIBHBIX POJICH,
IJIAaHUPOBaTh Pa0OTy TPYIIBL, PAlMOHAIBHO PACIPENCNIATh OOS3aHHOCTH U
IUIAaHUPOBATh  JICATCIIBHOCT B HECTAHAAPTHBIX  CHTYyalUsAX, aJeKBaTHO
OIICHMBATh  BKJaJ  KaXJIOr0 M3 YYaCTHUKOB TPYyHIbl B  PCIICHHUC
paccMaTpHBacMOM MPOOIICMBI.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmuecTBo yacos
Ne HaunmeHoBaHHe pa3iesioB U TeM JiIeKTpOHHbIe (HU(POBbHIE)
Kontpouabnbie | IlpakTuyecku
n/m | MporpaMmsl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoTbI e padoTnbl
Paznen 1. DUBUKA U METO/JAbI HAYYHOT'O ITIO3HAHUSA
L1 ®u3uKa U METOJIbI HAYYHOTO ) bubmmotexa [IOK
' HO3HAHUS https://m.edsoo.ru/7f41bf72
Wroro no pazneny 2
Paszpgen 2. MEXAHUKA
bubmuoreka [IOK
2.1 Kunemaruia > 1.5 https://m.edsoo.ru/7{41bf72
bubmuoreka [IOK
2.2
Hlusamuia / L5 https://m.edsoo.ru/7f41bf72
bu6moreka [JOK
2.3 3aKOHBI COXpaHEHUSI B MEXaHUKE 6 1 1.5 hitps://m.cdsoo.rw/7f41bf72
Hroro no pazneny 18 I 45
Paznen 3. MOJIEKVJISAPHASA ®U3UKA U TEPMOJANHAMUKA
31 OCHOBBI MOJIEKYJISIPHO- 9 L5 bubmuotrexa LIOK
' KWHETUYECKON TEOpUU ' https://m.edsoo.ru/7f41bf72
bubmuoreka [IOK
32 OcHOBbI TEPMOTHHAMHKH 10 ! 05 https://m.edsoo.ru/7f41bf72
13 ArperaTHble COCTOSIHUS BEILIECTBA. 5 0.5 bubnuoreka [IOK
' Ma30BbIE MEPEXOJIBI ' https://m.edsoo.ru/7f41b£72



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

2,5

Hroro no pazneny 24
Paznen 4. JJIEKTPOAUHAMUKA
bubmuoreka [IOK

4.1 IICKTPOCTATHIA 10 ! https://m.edsoo.ru/7f41bf72
47 [ToCcTOAHHBIN 3JIEKTPUYECKUH TOK. 12 L5 bubnuoreka [IOK

' Toku B pa3nmuuHbIX cpeaax ' https://m.edsoo.ru/7f41bf72

Wroro no pazneny 22 2,5

Pe3epBHoe Bpems 2

OBIIEE KOJIMYECTBO YACOB I10 68 9.5

[TPOTPAMME



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

11 KJIACC

HaunMeHoBaHue KoanuyecTBo 4acoB
Ne DJIeKTpPOHHbIe (HU(pPOBHIE)
pa3ieoB H TeM KonTtpoJbHbie IIpakTuyeckue
n/n Bcero o0pa3oBaTe/ibHbIe pecypchl
NporpaMmMsbI padoThbI padoThbI
Pazaen 1. JIEKTPOJIUHAMUKA
MarauTtHoe noiJe. Bu6 1OK
NOIMOTEKA
1.1
DIeKTPOMATHUTHA 1 I 3 https://m.edsoo.ru/7f41c97¢
WHYKIUS
Uroro no pazneny 11
Pazpen 2. KOJIEBAHUS 1 BOJIHbBI
MexaHn4eckue u
2.1 IEKTPOMArHUTHRIE 9 1 Enbmotexa LIOK
’ P https://m.edsoo.ru/7f41c97¢
KoseOaHus
MexaHn4eckue u
2.2 IEKTPOMArHuTHLIE 5 1 Enbrmorexa [OK
' p https://m.edsoo.ru/7f41c97¢c
BOJIHBI
bubanoreka [IOK
2.
3 OnTuia 10 3 https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 24

Paszea 3. OCHOBBI CIIEIIUAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

3.1 TEOpUHU
OTHOCHUTENbHOCTH

OCHOBBI CELIHAILHOMN

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



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

Hroro no pazneny 4

Pasnea 4. KBAHTOBAS ®U3UKA

41 DneMEeHTbI KBAaHTOBOM 6 bu6moreka [JOK
' ONTUKHU https://m.edsoo.ru/7f41c97c
bubmmoreka [IOK
4.2 C
TPOCHHE aToMa 4 https://m.edsoo.ru/7f41c97¢
bu6mmoreka [IOK
4.3 A
TOMHOE A7IPO 3 https://m.edsoo.ru/7f41c97¢

Wtoro no pazneny 15

Paznea 5. JJIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKHN

51 DneMEeHThI ACTPOHOMHUH ; { bu6muotexa [JOK
' U acTpO(U3UKU https://m.edsoo.ru/7f41¢97c
Hroro no pazneny 7

Pasnea 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 O6o06maromee 4 bubmmoreka [IOK
' [IOBTOpPEHHE https://m.edsoo.ru/7f41¢97¢
Hroro no pazneny 4
Pe3epBHOE Bpems 3
OBIIEE KOJIMYECTBO 63 4 .
YACOB T1O ITPOI'PAMME



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




HOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
Ne KonuvecTBo yacoB DJ1eKTPOHHbIE
Hara mu(ppoBbIe
n | Tema ypoka KonTtpoJbHble IpakTnyecku
Bcero U3y4YeHH s o0pa3oBaTe/ibHbIE
/ padoThI e paboThI CCVDCLI
o pecyp
®du3nka — Hayka 0 IpUpOJIE.
1 Hayunrie MeT(})I,I[BI HOEH;)HI/IH 1 0 0 bubmorexa HHOK
i https://m.edsoo.ru/ff0c32¢2
OKpYXaroIlero Mupa
Poinb u MmecTo dusuku B

) bopMHpPOBAHNUN COBPEMEHHOM ! 0 0 bubmuoreka [IOK
Hay4yHOU KapTUHBI MUPA, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOM JIeATeTbHOCTH JIIOACH
MexaHnueckoe JBUKEHUE.

3 OTHOCHUTENBHOCTh MEXAaHUYECKOTO ! 0 0 bu6mmoreka [IOK
nBukenus. [lepemenenue, CKOpoCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHUe
PaBHOMEpHOE NPSMOIUHENHOE

4 neuxenue. JlaboparopHas padora 1 0.5 bubmorexa HHOK
g ' patop _ p | : https://m.edsoo.ru/ff0c3620

N3mepeHre MTHOBEHHOM CKOPOCTH
PaBHOyCKOpEHHOE IPSIMOJIMHENHOE
newxkenue. Jlaboparopnas padora.
bu6mmoreka [JOK
5 HccnenoBanue COOTHOLLICHUS MEXIY 1 0.5

IMyTIMMU, HpOfII[GHHBIMH TCJIOM 3a
MMOCJICAOBATCIIbHBIC PABHBIC

https://m.edsoo.ru/ff0c372¢



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620

IIPOMEKYTKH BPEMEHH IIpU
PaBHOYCKOPEHHOM JIBUKEHUH C
Ha4aJIbHOM CKOPOCTBIO, pAaBHOU
HYJIIO..

CBobonHoe nasieHue. YCKopeHue
cBOOOIHOTO NaieHus. V3yuenue

6 BYDKCHUS IIapHKa B BI3KOH 0.5 buomorexa [IOK
a P ) https://m.edsoo.ru/ff0c39¢c
KUIKOCTH. MI3yueHne IBUKEeHUs Tena,
OpOIIIEHHOTO TOPU30HTAJIBLHO.
KpuBonmHeliHoe nBUKEHUE.
7 JIBr>KeHMEe MaTepruaibHON TOYKH I10 bubmmorera TIOK
p https://m.edsoo.ru/ff0c3ada
OKPYXHOCTH
[IpyuHIAII OTHOCUTENIBHOCTH
8 lamunes. aepunaibHbIC CUCTEMBI bubmorexa HOK
' lev https://m.edsoo.ru/ff0c3be8
orcuera. I1epsriii 3akoH HeroTona
Macca tena. Cuina. [lpunnun
9 Cynepno3uIuu cuj. Bropoii 3akoH bubmorexa [IOK
yrep . ' p . https://m.edsoo.ru/ff0c3be8
HproTona myist MmarepuaabHOM TOUKH
10 Tperuii 3akon HeroToHa 114 bubnuoreka [IOK
MaTepUalbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMUpHOTO Tsarorenus. Cuia
11 TsbkecTH. IlepBas kocMuueckas bubmorexa HOK
PP https://m.edsoo.ru/ff0c3d00
CKOPOCTh
Cuna ynpyroctu. 3akoH I'yka. Bec
YIPYT y bu6mmoreka [JOK
12 | Tena. JJaboparopHas 0.5

pa6OTa.I/ICCJ'IeI[OBaHI/Ie 3aBUCHUMOCTH

https://m.edsoo.ru/ff0c3el8



https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00

CHJI YIIPYT'OCTH, BO3HHKAIOIIHUX B
Npy>XUHE U Pe3MHOBOM 00pasiie,

13

Cuna tpenus. KoadduiueHt tpeHus.
Cuna conpoTUBICHUS MIPH JBUKCHUH
TeNna B KUAKOCTH WU
rase.JlabopatopHas pabota.
Nsyuenue aBuxeHus: Opycka mno
HAKJIOHHOM MJIOCKOCTH

0.5

bubmuoreka [IOK
https://m.edsoo.ru/ff0c3f76

14

[ToctynarenbHOe U BpalareabHOE
JBIKEHHE a0COJIFOTHO TBEPOTO Tea.
MowmenT cuiibl. [1nedo cuitbl. YenoBus
paBHOBeCHs TBEPAOTO Tea.
JlaboparopHas padora MccienoBanue
YCJIOBUI paBHOBECHS TBEPAOTO TeENA,
MMEIOILIETO OCh BpalCHUSI.

0.5

bubmuoreka [IOK
https://m.edsoo.ru/ff0c41a6

15

I/IMHyJ'ILC MaTepHaHBHOﬁ TOYKH,
CUCTCMbI MAaTCPHAJIbHBIX TOUCK.
I/IMHyJ'ILC CHJIBI. 3aKOH COXpaHCHUA
HUMITYJIbCA. PeakTuBHOE ABMKEHUE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c43d6

16

PaGota u MOILITHOCTH CUJIBL.
Kunernueckast sHeprus
MatepuaibHON ToukH. Teopema 00
M3MEHEHUN KUHETHUECKON SHEPruu

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4502

17

[ToreHumanbHast SHEPTHUS.
[ToreHumanbHast SHEPTUS YIIPYTO
ne(OpMUPOBAHHOM MIPYKUHBI.
[ToreHumanbHas SHEpPTUs TeNa BOIU3H

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c461a



https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

noepxHoctu 3emiu.3yuenue
a0COJIIOTHO HEYNIPYTOro yaapa ¢
MIOMOIIIBIO JIBYX OJJMHAKOBBIX
HUTSHBIX MasiTHUKOB.

[ToreHnmanbHbIe ¥ HEMOTEHIIUAIBHBIC
cuitbl. CBs3b paboTHI
HETIOTEHIIMAIBHBIX CHJI C

bubmuoreka [IOK

18 U3MEHEHUEM MEXAHUYECKON SHEPTrun https://m.edsoo.ru/ff0c478c
CUCTEMBI TeJl. 3aKOH COXpaHEHUs
MEXaHUYECKON SHEPTUU
JlaboparopHas pabora
«MccnenoBanue CBsI3U pabOThI CHJIBI https://lesson.academy-
19 C U3MEHEHUEM MEXaHUYECKOMN 1 content.myschool.edu.ru/03
SHEPruu Teja Ha MpUMeEpe /10
PaCTSKEHUS] PE3UHOBOTO JKI'yTa
KontponsHas paboTa 1o teme
20 «Kunemaruka. /lunamuka. 3akoHbI bubmorexa [TOK
https://m.edsoo.ru/ff0c4b74
COXpPaHECHUS B MEXAHUKE»
OCHOBHBIE TIOJIO’KEHUST MOJICKYJISIPHO-
21 KMHETUYECKON TeopHuH. bpoyHOBCKOE buoamorexa LIOK
https://m.edsoo.ru/ff0c4dc2
nskenne. nddysus
Xapaxrep JBIKCHHS U https://lesson.academy-
B3aMMOJICHCTBMS YaCTHUIl BEIICCTRBA. content.myschool.edu.ru/le
2 Mopnenu cTpoeHus ra3oB, KUIKOCTEH 0.5 sson/6b719226-6ad3-4ead-

1 TBEPABIX Tel. JlaboparopHas
pabota. Omnpenenenre Macchl BO3yxa
B KJIACCHOM KOMHAT€ Ha OCHOBE

8533-
c3ebd1651365?backUrl=%
2F03%2F10



https://m.edsoo.ru/ff0c478c
https://lesson.academy-content.myschool.edu.ru/03/10
https://lesson.academy-content.myschool.edu.ru/03/10
https://lesson.academy-content.myschool.edu.ru/03/10
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

U3MEpeHH 00bEMa KOMHATHI,
JABJICHUS U TEMIIEpaTyphl BO3AyXa B
HEH.

Macca MOIJICKYII. KommuecTBo

https://lesson.academy-

23 content.myschool.edu.ru/03
BemecTBa. [locTossHHAsS ABOraapo 10
https://lib.myschool.edu.ru/
market?page=1
TennoBoe paBHOBecue. Temmneparypa filters=%22sabicctlds%22
24 | wu eé u3mepenue. lllkana remneparyp 03 A%SBY208%22%5D)
Hembcus %2C%22schoolClasslds%2
2%3A%2210%22
25 HUneanpuerii raz 8 MKT. OcHoBHOE bu6mmoreka [JOK
ypaBHeHue MKT https://m.edsoo.ru/ff0c4fde
AOGcooTHas TeMIiepaTypa Kak Mepa
%6 CpeaHEN KUHETUYECKON SHEPT UM bubnuoreka [IOK
JBUKCHUS MOJIEKYJL. YpaBHEHHUE https://m.edsoo.ru/ff0c511e
MenaeneeBa-Kianeiipona
https://lesson.academy-
27 | 3axon JlanmpToHa. ['a30BBIC 3aKOHBI content.myschool.edu.ru/03
/10
JlaGopaTtopHas pabora
«HccenoBanue 3aBUCUMOCTH MEXK https://lesson.academy-
28 Y content.myschool.edu.ru/03
napameTpaMu COCTOSHUS 10
pa3peKEeHHOro ra3a T
29 N3onponecchl B ucaibHOM ra3e U UX bu6mmoreka [IOK

rpaduueckoe npeacTaBiIcHue

https://m.edsoo.ru/ff0c570e



https://lesson.academy-content.myschool.edu.ru/03/10
https://lesson.academy-content.myschool.edu.ru/03/10
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BnyTtpeHnHss sHeprus
TEPMOJMHAMUYECKON CUCTEMBI U

30 criocoObI e€ n3menenust. Konmmuectso bubmuoreka [IOK
TEIUIOTHI ¥ paboTta. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPIusi OJHOATOMHOIO U€aTbHOTO
rasa

31 Bunael rerionepenauun bubmorexa [TOK

A ped https://m.edsoo.ru/ff0c5c36
VaenbHas TEMIOEMKOCTh BEIECTBA.
KonnuecTBo TemnoTel npu
32 | Temnonepenaue. AnuabaTHbIN 0.5 buomorexa [TOK
peRATc. A ‘ https://m.edsoo.ru/ff0c5¢36
nporuecc. JJaboparopHas pabora
N3mepenue ynenpHON TEIUIOEMKOCTH.

1 [lepBblil 3aKOH TEPMOAMHAMUKHU U €TI0 bubmuoreka [IOK
NPUMEHEHUE K U30ITPOIIeccam https://m.edsoo.ru/ff0cSefc
HeobpatumocTs nporieccoB B

34 | npuponae. Bropoii 3akoH buomorexa [TOK

PHPOJIE. p https://m.edsoo.ru/ff0c6230
TEPMOJMHAMUKHI

35 [Tpunnun aeiictBus u KITJ TenmoBoit bu6mmoreka [JOK
MAIlTUHbI https://m.edsoo.ru/ff0c600a

https://resh.edu.ru/subject/l

36 Huicn Kapuo u ero KT esson/3763/start/

37 DKoNoruyeckue mpoodaemMbl
TEIJIO3HEPTreTUKH

18 Ob6o6maromuit ypok «ModekyispHas bubmuorexa LIOK

(1)1/131/11(21. OCHOBEI TCPMOAUHAMUKW)

https://m.edsoo.ru/ff0c6938



https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://resh.edu.ru/subject/lesson/3763/start/
https://resh.edu.ru/subject/lesson/3763/start/
https://m.edsoo.ru/ff0c6938

KonrponbHas pabora o reme

bubmuoreka [IOK
39 | «Mone a 3uka. OcHO
JCKYIAPHAs QH3HK HOBbL https://m.edsoo.ru/ff0c6asS0
TEPMOJIUHAMUKIDY
40 [TapooOpa3zoBaHue U KOHIEHCALUS. bubnuoreka [JOK
Hcnapenue u kurneHue https://m.edsoo.ru/ff0c63b6
AOCOTIOTHAS U OTHOCHTEIIbHAS
BJIQXKHOCTh Bo3ayxa. HachImeHHbII
41 nap. Jlaboparo IZ:H abora 0.5 bubmorexa [TOK
P: paTopHai p . ' https://m.edsoo.ru/ff0c64d8
H3MepeHne OTHOCUTENBHOM
BJIQYKHOCTH BO3/IyXa.
Teépnoe teno. Kpucrammueckue u
amopdHbIe Teaa. AHU3OTPOIIHS
42 CBOMCTB KpuctauioB. Kujakue buomorexa [IOK
P F R https://m.edsoo.ru/ff0c65f0
Kkpuctayiabsl. CoBpeMEHHbIE
MaTepHuaIbl
[InaBnenue u KpucTauIM3aLus.
43 | VYnmenpHas TEIJIOTA IJIABJICHUS bubmorexa [IOK
A ' https://m.edsoo.ru/ff0c6708
Cybnumarus
bubmuoreka [IOK
44 | VYpaBHEHHE TEIUIOBOTO OallaHca
p https://m.edsoo.ru/ff0c6820
DneKTpu3aIus Tejl. DIEKTPUIECKUI
45 | 3apsa. JIBa BUIa 3IIEKTPUUYECKUX bubmmorera TIOK
AL s p https://m.edsoo.ru/ff0c6bcc
3apsioB
[IpoBOIHUKH, TUIICKTPUKU U
P P bubmuoreka [IOK
46 | MOXYNPOBOIHUKH. 3aKOH COXPAaHECHUS

SJICKTPUUCCKOI'O 3apAaga

https://m.edsoo.ru/ff0c6bcc



https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc

BsaumopeiictBue 3apsa0B. 3aKoH

bubmuoreka [IOK

47 | Kynona. ToueuHbIil 2JIeKTPUICCKUI
Y p https://m.edsoo.ru/ff0c6ced
3apsia
Hanpssk€HHOCTB IIEKTPUYECKOTrO
43 nosist. [IpuHuumn cyneprno3unuu bubmmoteka [IOK
ANEKTPUUYECKUX TToNIel. JInHum https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
Pabota cuit aieKTpocTaTHueCcKOro
49 nojist. [lorenuman. PazHocTh bubmorexa [IOK
' . https://m.edsoo0.ru/ff0c6f00
MTOTCHIINAJIOB
[TpoBOAHUKH U TUDJICKTPUKU B
bubmuoreka [IOK
50 | 2JIEeKTPOCTATUYECKOM IOJIE.
https://m.eds00.ru/ff0c7018
Jusnexkrpudeckas HpOHUIIAEMOCTh
bubmuoreka [IOK
51 Onexrpoémkocth. KoHgencaro
P g P https://m.edsoo.ru/ff0c7126
DNEeKTPOEMKOCTH TIOCKOTO
52 | xoHaeHcaTOpa. DHEPTHs bubmorexa [IOK
s pa- P https://m.edsoo.ru/ff0c72c0
3apsKEHHOTO KOHIEHCATOpa
https://lesson.academy-
JlaGopatopHas padota "V3mepeHue D ¥
53 . " content.myschool.edu.ru/03
3JIEKTPOEMKOCTH KOHACHCATOpA 10
[TpunHIMIT NERCTBUSA U IPUMEHEHUE
KOHJIEHCATOPOB, KOIIUPOBAIBLHOTO https://lesson.academy-
54 arrapara, CTpyuHOro IpuHTepa. content.myschool.edu.ru/03

DneKTpocTaTuuecKas 3alluTa.
3azemiieHne EKTPOIPHUOOPOB

/10



https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://lesson.academy-content.myschool.edu.ru/03/10
https://lesson.academy-content.myschool.edu.ru/03/10
https://lesson.academy-content.myschool.edu.ru/03/10
https://lesson.academy-content.myschool.edu.ru/03/10
https://lesson.academy-content.myschool.edu.ru/03/10
https://lesson.academy-content.myschool.edu.ru/03/10

DNEKTPUUYECKHI TOK, YCIIOBUSI €T0
cymectBoBanus. [I0CTOSAHHBIN TOK.

https://lesson.academy-

55 Cuna Toka. Hanpsbxenue. content.myschool.edu.ru/03
Conpotusnenue. 3akon Oma ajist /10
y4acTKa [enu
[TocnenoBarensHOE, MapaiebHOE,
CMEIIaHHOE COETMHEHNE
56 | mpooauukoB. JlaboparopHas padora 0.5 bubmmorera [IOK
p ' patop P ' https://m.edsoo.ru/ff0c74{0
«M3ydyeHre CMEIIaHHOTO COSMHEHHUSI
PE3UCTOPOBY
57 PabGoTa 1 MOIITHOCTH ANEKTPUUECKOTO bubmmotexa [IOK
Toka. 3akoH Jlxoynsa-Jlenmna https://m.edsoo.ru/ff0c7838
3axoH Oma Juis 1IOJIHOM (3aMKHYTO)
ekTpuueckon nenu. Koporkoe
58 | 3ampikanue. JlaboparopHas pabora 0.5 bubmmorera [IOK
i PaTOpHa p ' https://m.edsoo.ru/ff0c7ae0
«M3mepenue IJIC ucToUHMKA TOKA U
€ro BHYTPEHHETO COMPOTHUBIICHUS
DNEeKTpOHHAs IPOBOJIUMOCTD
TBEPIBIX METAJUIOB. 3aBUCUMOCTD hiips: lesson.academy-
59 P ' content.myschool.edu.ru/03
COTNPOTHUBJICHUSI METAJUIOB OT 10
Temneparypsl. CBepXIpOBOIUMOCTD o
. https://lesson.academy-
DNEKTPUUYECKUI TOK B BAKyyMe.
60 . content.myschool.edu.ru/03
CBoliCTBa 2JIEKTPOHHBIX ITYYKOB 10
[TonynpoBOAHUKY, UX COOCTBEHHAS U
. bubnuoreka [IOK
61 MpuMecHas nMpoBoauMOCcTb. CBOMCTBA

p—n-niepexoza.

https://m.edsoo.ru/ff0c84ae



https://lesson.academy-content.myschool.edu.ru/03/10
https://lesson.academy-content.myschool.edu.ru/03/10
https://lesson.academy-content.myschool.edu.ru/03/10
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://lesson.academy-content.myschool.edu.ru/03/10
https://lesson.academy-content.myschool.edu.ru/03/10
https://lesson.academy-content.myschool.edu.ru/03/10
https://lesson.academy-content.myschool.edu.ru/03/10
https://lesson.academy-content.myschool.edu.ru/03/10
https://lesson.academy-content.myschool.edu.ru/03/10

[HonynpoBogHUKOBBIE TPUOOPHI

DJIEKTPUYECKUI TOK B pacTBOpax U

paciiaBax 3JICKTPOJIUTOB.

b K
62 DNIEKTPOJIUTHUECKAS TUCCOIUALIHS. 1 0.5 nomworexa O
https://m.edsoo.ru/ff0c82ba
Onekrponus. JJabopaTopHas padora.
HabGnronenue snexrponusa.
DIEeKTPUYECKHI TOK B rasax.

63 CaMOCTOSTEeTbHBIN U ! bubmuoreka [IOK
HECaMOCTOSTEIIbHBIN pa3ps. https://m.edsoo.ru/ff0c84ae
Mounnus. [1nazma
DnexTpuyeckue nprudopsl 1

64 YCTPOMCTBA U UX MPAKTUYECKOE ! bubmotexa [IOK
npumeHenue. [Ipapuna TexHuKu https://m.edsoo.ru/ff0c86fc
0e30macHOCTH

65 O06o6marmuii ypok ! bubmotexa [IOK
«INEKTPOIUHAMUKAY https://m.edsoo.ru/ff0c88be
KontponpsHas pabota o teme

66 «Qnekrpocraruka. [locTtosHHbIN ! bubmuoreka [IOK
aeKkTpuueckuil Tok. Toku B https://m.edsoo.ru/ff0c8a8a
pa3IMYHBIX Cpeaax»

67 PesepHblii ypok. KonTposnbHas ! bubmuoreka [IOK
pabora 1o Teme "DieKTpoaAMHaMHKa" https://m.edsoo.ru/ff0c8c56

68 PesepBHelIit ypok. O600marommii ! bubnuoreka [IOK
ypok 1o temaM 10 kiacca https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I10 68 9.5

[TPOTPAMME



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

Ne KosnyecTBo yacos
DJIeKTPOHHbBIE
Hdara uugposbie
n | Tema ypoka KonTtpoJbHble IIpakTHyeckue
Bcero U3y4eHust o0pa3oBaTeJIbHbIE
/ padoThI paboThI
pecypcsl
n
[locTosIHHBIE MAarHUTBI U UX
B3aUMOJICHCTBHE.
MarnutHoe nosie. Bekrop I bu6muoteka [JOK
MarHUTHOW UHAYKIHH. https://m.edsoo.ru/ff0c9778
JIvHUY MarHUTHOU
VUHIYKIUH
MarnuTHoe nosue
IIPOBOJIHUKA C TOKOM. OTIBIT bubmoreka [HOK

Opcrena. Bzaumoneiicteue
MIPOBOJJHUKOB C TOKOM

https://m.edsoo.ru/ff0c98fe

JlabopaTopnas pabota

3vaenme Ma oro I I bubmmoreka [IOK

HHUE MarHUTHOT'
v https://m.edsoo.ru/ff0c98fe
TOJISI KATYIIKU C TOKOMY
JlelicTBrE MarHUTHOTO TTOJISI
Ha IIPOBOJHUK C TOKOM.
Cuta Ammiepa.

bubanoreka [IOK

JlabopaTopnas pabota
«Uccnenosanue nelcTBUS
MOCTOSTHHOTO MarHuTa Ha
pPaMKy ¢ TOKOM»

https://m.edsoo.ru/ff0c9ac0



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

JlelicTBrE MarHUTHOTO TTOJISI
Ha JIBHKYILYIOCS
3apspKeHHYIo yacTtuity. Cuna
Jlopenna. Pabora cuibr
Jlopenna

bubmmoreka [IOK
https://m.edsoo.ru/ff0c9df4

DNeKTpOMarHuTHas
nHayknus. [1oTok Bekropa
MarHuTHOM uHayKImu. DJC
WHIYKIWU. 3aKOH
JJIEKTPOMArHUTHOU
unaykuuu Papanes

JlaGopaTopHas paboTa
«HccnenoBanue sBICHUS
AJIEKTPOMArHUTHOM
WHTyKITHH

bubanoreka [IOK
https://m.edsoo.ru/ff0cal 50

NHnykTuBHOCTS. SIBIIEHUE
camouHaykuuu. J1C
CaMOMHIYKIUU. DHEPrus
MarHUTHOTO MOJS KaTyLIKH
C TOKOM.
DJIEKTPOMarHUTHOE T0JIe

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

TexHuueckue ycTpoucTsa u
UX IPUMEHECHUE:
IMOCTOSIHHBIE MarHUTHI,
ANEKTPOMArHUTHI,
ANEKTPOJABUTATEND,
YCKOPHUTEIU JIEMEHTAPHBIX



https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600

YaCTHI], THAYKIHOHHAS
nedn

10

O06o06maromuit ypok
«MarsurHoe 1oie.
DNeKTpOMarHuTHas
VHTYKIIUS

bubmmoreka [IOK
https://m.edsoo.ru/ff0cab82

11

KonTponsHas padora 1o
TeMe «MarsuTHoe 1oJe.
DNeKTpOMarHuTHas
WHIYKIHSD

bubmmoreka [IOK
https://m.edsoo.ru/ff0cad58

12

CB00OOIHBIC MEXaHUYECKHUE
Kostebanust. apMoHHYECKHe
KoJicOaHus. YpaBHCHHE
TapMOHHYECKHUX KOJICOAHUH.
[IpeBpanienue 3eprun

bu6mmoreka [IOK
https://m.edsoo.ru/ff0caf06

13

JlabopaTopnas pabota
«HccnenoBanne
3aBUCHUMOCTH MEPHO/Ia
MaJIbIX KoJieOaHuM Tpy3a Ha
HUTHU OT JJIMHBI HUTHU U
MaccChl Tpy3a»

14

KonebaTenbHbII KOHTYP.
CBoOomHEIe
AIIEKTPOMArHUTHBIE
KOJI€0aHHs B HACAILHOM
KOJIeOaTeIbHOM KOHTYPE.
AHaJIOTHs MEXIY

bubanoreka [IOK
https://m.edsoo.ru/ff0cb820



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

MCXaHHNYCCKUMHU U
BHGKTPOMaFHI/ITHBIMI/I
KOJIEOAHUSAMU

15

®opmyna Tomcona. 3akoH
COXpaHCHUA SHCPTHUU B
U/IeaIbHOM KOJIeOaTeTbHOM
KOHTYypE

bubmmoreka [IOK
https://m.edsoo.ru/ff0cb9c4

16

[Ipencrasnenue o
3aTyXaroIIMX KOJIeOaHUsIX.
BriHyX1cHHBIE
MeXaHUYeCKue KojaeOaHusl.
Pesonanc. BeinyxaeHHbIE
AIIEKTPOMArHUTHBIC
KoJeOaHus

bubmmoreka [IOK
https://m.edsoo.ru/ff0cbb86

17

IIepeMeHHBIH TOK.
CunycouanbHbIi
MIepEMEHHBIN TOK.
MOouIHOCTh NEPEMEHHOTO
TOKa. AMIUIUTYHOE U
JIEHCTBYIOLIEE 3HAYCHUE
CHUJIBI TOKA U HAIIPSDKCHUS

bubanoreka [IOK
https://m.edsoo.ru/ff0cbd34

18

Tpanchopmatop.
[TpousBoacTBO, nepenaya u
noTpeOyIeHHe
NIEKTPUYECKON SHEPTUH

19

VYerpoiicTBo U
MPAKTHYECKOE IPUMEHEHHE

bubmnoreka [IOK
https://m.edsoo.ru/ff0cc324



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

ANEKTPUYECKOrO 3BOHKA,
reHepaTopa MepeMEHHOTO
TOKa, THHHUH
3JIeKTpoIiepeaayd

20

DKOJIOTUYECKUE PUCKH MTPU
IPOM3BOJICTBE
ekTposHeprun. Kynsrypa
UCTIOJIb30BaHHUS
AIIEKTPOIHEPTUH B
IIOBCETHEBHOM KHU3HU

21

MexaHn4uecKre BOJIHBI,
YCJIOBHSI paclpOCTpaHEHUSI.
[Tepuoa. CxopocThb
pacrpoCTpaHeHUs U IJIMHA
BOJIHBI. [lonepeunsie u
MIPOJI0JIbHBIE BOJTHBI

bubanoreka [IOK
https://m.edsoo.ru/ff0cca54

22

3Byk. CKOpOCTH 3ByKa.
I'pomxocTs 3ByKa. Beicora
ToHa. TeMOp 3Byka

bubanoreka [IOK
https://m.edsoo.ru/ff0cccOc

23

SHCKTpOMaF HHUTHBIC BOJIHBI,
WX CBOMCTBA U CKOpPOCTb.
IIxana QJICKTPOMAIrHUTHBIX
BOJIH

bubanoreka [IOK
https://m.edsoo.ru/ff0ccfel

24

[IpuHIMIIBI paIMOCBA3U U
TeneBuneHus. Pazsurue
CPE/ICTB CBSI3HU.
Panuonokanus



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

)5 Kontponbnas pabora bubmuoreka [JOK
«Konebanus 1 BOJTHBD) https://m.edsoo.ru/ff0cc6f8
[IpssmonuHeiHOE
pacrnpocTpaHeHue CBEeTa B

26 | omiopomioii cpere bu6muoteka [JOK

FHOPOR . peac. https://m.edsoo.ru/ff0cd350
ToueuyHbIl HCTOUHUK CBETA.
JIyu cBera
OTtpaxeHue cBeTa. 3aKOHbI

27 OTPaKECHUS CBETA. bu6muotexa [OK
[TocTpoenune nzodpakeHuit https://m.edsoo.ru/ff0cd4e0
B IIJIOCKOM 3€pKajie
[Ipenomnenue ceera.

[TonHoe BHyTpeHHEE
28 | or ameHHey;II) eCIIbHBIN bubmorexa HOK
P - peA https://m.edsoo.ru/ff0cd7{6
YTOJI TTOJTHOTO BHYTPEHHETO
OTpaKEHHUS
JlaboparopHas pabora
29 «I/IsMI; eHFI)/Ie H(f)KaSaTGJISI bubmorexa [JOK
p https://m.edsoo.ru/ff0cd67a
MIPEJIOMIICHUS CTEKJIIa
JInn3sl [locTpoenue

30 n300paKeHHUH B JIMH3E. bubmuoreka [JOK
®opmysa TOHKOU JIMH3BI. https://m.edsoo.ru/ff0cddle
YBenuueHue TUH3bI
JlabopaTopnas pabota

31 «HccnenoBanue CBONCTB

M300paKCHUN B JTMH3AX)»



https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

Hucnepcus ceera.
C10XHBII cocTaB 0€eJIoro

32 | cBera. LIBer. JIaboparopHas
pabora «HabOmoneHue
JIMCTIEPCUU CBETA»
HuTepdepenuns ceera.

33 Hud F:i II)/M CBeTa bubmorexa [IOK

paKil L https://m.edsoo.ru/ff0ced22

JudpaxkuuonHas pemeéTka

14 [TonepedHOCTH CBETOBBIX bubmuoreka [JOK
BOJH. [lonsipu3zanus ceera https://m.edsoo.ru/ff0cf02e
OnTuueckue npudOps U

35 YCTPOMCTBA U YCIIOBUS UX
0e301acHOTO MPUMEHECHHS
['panu1bl TPUMEHUMOCTH

16 KJIaCCUYECKON MEXaHUKH. bubmnoreka [IOK
IToctynarsl crienuanbHON https://m.edsoo.ru/ff0cf862
TEOPHUH OTHOCUTEIHLHOCTH
OTHOCUTEIBHOCTh

37 OJTHOBPEMEHHOCTH. bubmmoreka [IOK
3aMe/IJIeHHe BpeMEHU U https://m.edsoo.ru/ff0cfa42
COKpAIIICHHUE JITTUHBI
DHeprusi ¥ UMITYJIbC

18 PEISATUBUCTCKOM YACTHUIIBI. bu6muotexa [OK
CBs13b Macchl C PHEPrUen u https://m.edsoo.ru/ff0cfc68
HUMITYJIbCOM. DHEPTHsI TTOKOS

39 | KourponbHas pabora bubmnoreka [IOK



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68

«OnTuka. OCHOBEI
CIIELMAJIbHON TEOpUHU
OTHOCUTECIIEHOCTH

https://m.edsoo.ru/ff0cf610

®otonsl. Popmyiia [1nanka.

bu6nunoreka IJOK

40
DHeprus 1 UMIyIbC HOoToHA https://m.edsoo.ru/ff0cfel6
OTKpPBITHE U UCCIIENOBAHUE

41 Q)OT(I;)aq)Q)eKTa OHLIILTLI A.T bubmorexa [IOK

' T https://m.edsoo.ru/ff0cffc4
CroneroBa
3akonsl hoTorddekra.

4 VYpaBHeHue DiHIITEHA 1715 bubnmoreka [IOK
dotorddexra. «KpacHas https://m.edsoo.ru/ff0d015¢e
rparuiay Gorodddexra
Hasnenue cera. OnbiTh 1.

43 H. JIebenesa. XumMuueckoe buGmorexa [IOK

o AieBd. https://m.edsoo.ru/ff0d04a6
JIefiCTBHUE CBETA
TexHuueckue ycTpoucTsa u
MPaKTUYECKOE TPUMEHEHHE:

44 | dotornemeHT, GOTOAATUHK,
coJIHEeUHas Oarapes,
CBETOIUOT
Pemenne 3agau mo reme

45 «9J1eMEeHTEI KBAHTOBOH bumorexa [IOK

https://m.edsoo.ru/ff0d0302
OIITHUKI
Monens atoma ToMmcoHa.
bubmuoreka [IOK
46 Omnsitel Pesepdopaa no

pacCCAHNUIO O-YaCTHII.

https://m.edsoo.ru/ff0d091a



https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302

[Inanerapnas Mozaenp aToMa

47

[Tocrynatsr bopa

bubmmoreka [IOK
https://m.edsoo.ru/ff0d0afa

48

H3nydenue u norsomeHue
($OTOHOB TIPH MEPEX0/Ie
aToMma ¢ OJTHOTO YpOBHS
SHEPTUH Ha Apyroi. Buael
CIIEKTPOB

bubmmoreka [IOK
https://m.edsoo.ru/ff0d0afa

49

BouiHOBBIE CBOICTBA
yactull. Bonnsl e bpois.
KopnyckynsipHO-BOJIIHOBOI
nyanu3M. CIOHTaHHOE U
BBIHYKJICHHOE U3JTy4YE€HUE

bubmmoreka [IOK
https://m.edsoo.ru/ff0d0ca&

50

OTtkpsiTHE
pamuoakTHBHOCTH. OIBITHI
Pesepdopaa o
OTIPEJICIICHUIO COCTaBa
PaMOaKTUBHOTO M3TyUCHUS

bubanoreka [IOK
https://m.edsoo.ru/ff0d0fd2

51

CgoiictBa anbda-, 6eTa-,
ramMMa-u3inyueHus. Bnusaue
pPaJIMOaKTUBHOCTH Ha
JKUBBIC OpraHU3MbI

52

OTKpbITHE IPOTOHA U
HeuTpoHa. M30Tonsl.
Anbda-pacna.
DJIEeKTPOHHBIN 1
MO3UTPOHHBIN OeTa-pacma.

bubanoreka [IOK
https://m.edsoo.ru/ff0d1162



https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2

l'amma-u3znyuenue

53

OHeprus CBA3U HyKJIOHOB B
anpe. SlnepHble peaklyH.

S nepHbIi peakTop.
[IpoGnemsl, nepcrneKTHUBHI,
DKOJIOTHYECKHUE aCIEKTHI
AIEPHOM SHEPreTUKU

bubmmoreka [IOK
https://m.edsoo.ru/ff0d1356

54

DNeMeHTapHbIC YaCTHUIIBI.
OTKpBITHE IO3UTPOHA.
MeTonap! HAOIIONEHUS 1
perucTpamnumn
AJIEMEHTAPHBIX YaCTHII.
Kpyrasi cron
«DyHIaMeHTalIbHbIE
B3anuMouencTsua. ExnHCTBO
(bU3UYECKON KapTHHBI
MHUPa

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

55

Bun 38é31H010 HEOA.
Co3sBe3nus, ApKue 3BE3/IbI,
IUIAHETHI, UX BUIUMOE
nexenne. CojtHeuHast
cucTeMa

56

Comnaue. ConHeuHas
aKTUBHOCTL. MIcTOUHHUK
sHeprun CosHIa U 3BE3]

57

3BE37bI, UX OCHOBHBIE
XapaKTePUCTUKH. 3BE3IBI



https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

IJIABHOU
IIOCJIEI0BATEIIBHOCTH.
BnytpenHnee ctpoeHue
3B€31. CoBpeMEHHbBIE
IIPEICTaBICHHUS O
IIPOUCXOKACHUH U
sposonny CosHIa U 3BE3]1

58

Muneunsii [Tyt — Hama
I'anaktuka. Ilonoxenue u
Jamkenue CollHIA B
I'anaktuke. 'amakTukmy.
UYeEpHble IBIPHI B siApax
rajakTHK

59

Bcenennas. Paz0Oeranue
rajaktuk. Teopus
Bosbioro B3phiBa.
PennkroBoe usiyuyeHue.
MeraranakTuka

60

Hepeurennsie mpoGieMsl
aCTPOHOMHUU

61

KonTponbHas pabora
«DNEMEHTHI aCTPOHOMHH U
acTpou3UKN»

62

O6o06maromuit ypok. Pomib
(bU3UKY U aCTPOHOMUU B
SKOHOMMYECKOMH,
TEXHOJIOTMYECKOM,




COLIMAJILHOM M 3TUYECKOU
chepax AesITeIbHOCTH
JejI0BEKa

63

Ob6o6maromuii ypok. Poib u
MecTO (pU3UKU U
ACTPOHOMHUH B COBPEMEHHOM
Hay4YHOM KapTHHE MHpa

64

Ob6o06maromuii ypok. Pomb
¢$uznyeckoil Teopuu B
(dbopMupoBaHUU
MPEACTABICHUH O
¢duznyeckoil KapTUHE MUpPA

65

Ob6o06maromuit ypok. Mecto
(du3nyecKkoil KapTHUHBI MUPa
B 00111EM psITy
COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX MPEJICTaBICHUH O
npupoze

66

Pe3epBHbIit ypoK.
MaruauTHoe noe.
DNeKTpOMarHuTHas
WHIYKIHS

67

PesepBHblit ypok. OnTuka.
OCHOBBI crieIIMaTbHOM
TEOPUH OTHOCUTEIBHOCTH

68

Pesepnsiii ypok. KBanToBas

bubmmoreka [IOK
https://m.edsoo.ru/ff0d1784




busnKa. DJIEeMEHTHI

aCTPOHOMHUHU U aCTPOPU3UKU

OBIIEE KOJIMYECTBO
YACOB I1O ITPOI'PAMME

68







YUYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI JIJI51 YYEHUKA

@usuka 10 knacc. ba3oseiil yposens. [. S Msakumes. M. A IlerpoBa

METOANYECKHUE MATEPUAJIBI IJIAA YYUTEJIA

®dwusuka. 10 kimace. Metoguaeckoe mocooue. M. A. [lerpora

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HHTEPHET

https://lesson.academy-content.myschool.edu.ru/03/10



