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HHOACHUTEJIBHAA 3AIINCKA

[Iporpamma mo ¢usuke 0a30BOTO YpPOBHS HAa YypOBHE CpeaHero oOinero oOpa3oBaHUS
pazpaboTaHa Ha OCHOBE IMIOJIOKCHHH W TpPeOOBaHWUN K pe3ylibTaTaM OCBOCHUS OCHOBHOU
oOpa3oBaTeNnbHOW mporpamMMmel, mpenctaBieHHpix B @OI'OC COO, a Takke c yd€Tom
denepanbHOl paboyeidl MporpaMMbl BOCHUTAHHS W KOHLEIIMU MPENoJaBaHusl y4eOHOTo
npeamera «®Puszuka» B oOpaszoBaTeNbHBIX opranu3auusx Poccuiickonr ~ ®Denepanuu,
peayin3yoUMX OCHOBHbIE 00pa30BaTeIbHbIE IPOIPAMMBI.

Conepxanue TporpaMMbel 1O (PHU3HMKE HANpaBIeHO HAa (OPMHPOBAHUE ECTECTBEHHO-
HAy4YHOH KapTuHBI Mupa oOydatomtuxcsi 10—11 kmaccoB npu oOydennn ux (usznuke Ha 6a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-JESATEIbHOCTHOTO Moixoa. IIporpamma no gusuke cooTBETCTBYET
tpedoBarusm @I'OC COO k muaHUpPYEeMBIM JIMYHOCTHBIM, MPEIMETHBIM U METaIlpeIMETHBIM
pe3yiabTaTaM OOyudeHHus, a TaKKe YYUTHIBAET HEOOXOJMMOCTb pPEaU3aLUU MEXKIPEAMETHBIX
CBSA3€M (U3MKM C €CTEeCTBEHHO-HAay4YHbIMU Yy4eOHbIMU mpeameTamu. B Heil ompenensiorcs
OCHOBHbBIE 1I€IM U3y4eHUs (U3UKH Ha YPOBHE CpEJHEro oOuiero oOpa3oBaHMs, IUIAHUPYEMBIE
pe3ynbTaThl OCBOEHHSA Kypca (HU3UKU: JIMYHOCTHBIE, MeETalpeAMETHble, NpeaMeTHbIe (Ha
06a30BOM ypOBHE).

[Tporpamma 1o ¢u3MKe BKIFOYACT:

® IIJIaHUpPYyEMbIE Pe3yJIbTaThl OCBOCHUS Kypca (pU3MKU Ha 6a30BOM ypOBHE, B TOM UHCIIE

MpeIMETHBIE PE3yabTaThl MO rojiaM O0yYeHUS;

e cojepxaHue yueOHOro npeamera «Pusnkay no rogam oOydeHusl.

dusnka Kak HayKa 0 HanboJiee 00IMMX 3aKOHAX MPUPO/IbI, BBICTYIAs B KAY€CTBE YI€OHOTO
IpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBINH BKJIaJ B CHCTEMY 3HAaHUI 00 OKpYXKarolleM MHpE.
[IkonbHBIA Kypc GU3HKA — CHCTEMOOOPA3yIOMMA JJIsi €CTeCTBEHHO-HAyYHBIX Y4YCOHBIX
MIPeIMETOB, MOCKOJIBbKY (pU3NYEeCcKHe 3aKOHBI JIe)KaT B OCHOBE MPOIIECCOB U SBJICHUH, U3y4aeMbIX
xumueH, ouonoruelt, gusmdyeckoi reorpadueir m actpoHoMuen. Vcmonb3oBaHuE W aKTHBHOE
npuMeHeHne (GU3NYECKUX 3HAHUW ONpeNeNseT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUH B cdepe HHEPreTUKH, TPAHCIOPTAa, OCBOCHUS KOCMOCA, MOJYYEHHUS HOBBIX
MaTEepHajIoB C 3a/laHHBIMU CBOWCTBaMU U Apyrux. M3yduenue puU3nku BHOCUT OCHOBHOMW BKJIAJl B
(dbopMHpOBaHHE €CTECTBEHHO-HAYYHOI KapTHHBI MUpPa 00y4aromuxcs, B GopMUpOBaHHE YMEHUI
MIPUMEHSTHh HaAYYHBIM METOJ MO3HAHUS TPU BHIMOJIHEHUN UMU Y4EOHBIX UCCIIEI0BaHUM.

B ocHoBy Kkypca (pusuku st ypoBHS CpeAHEro o0Imiero o0pa3oBaHusl MOJO0XKEH Psij UIEH,
KOTOpbIE MOKHO PacCMaTpHUBaTh KaK MPUHIUIIBI €0 OCTPOCHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUU € HEW KypC SBJISAETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJICP’KUT MaTepuall U3 BCeX pa3feNioB (PU3HMKHU, BKIIOYAET KaK BOIMPOCHI KIACCUYECKOM, TaK U
COBPEMEHHOU (PHU3UKHU.

Hoes cenepanuzayuu. B cooTBETCTBUM ¢ Hel MaTepuan Kypca Gpusnuku 00beTMHEH BOKPYT
¢busnueckux Teopuil. Bemymmum B Kkypce sBusiercss (GOpMUpOBaHUME MPEACTABICHUU O
CTPYKTYPHBIX YPOBHSIX MaTe€pHH, BEIIECTBE U MOJIE.

Hoesn cymanumapuzayuu. E€ peanuzainus mpeamnonaraeT MCHOIb30BaHUE TYMaHUTApHOTO
noTeHuana Gpu3nyeckoi HayKu, OCMBICIIEHUE CBS3M Pa3BUTUS (PU3MKH C pa3BUTHEM OOIIECTBA,
a TaK)Ke C MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMHU M 9KOJIOTHYECKUMHU MPOOIeMaMH.

Hoes npuknaonoii nanpasnennocmu. Kype GU3nku npeamnonaraet 3HakoOMCTBO C HIMPOKUM
KPYrOM TEXHUYECKHX M TEXHOJOTUYECKUX MPUIIOKEHNN N3YUYEHHBIX TEOPUH U 3aKOHOB.

Hoes skonocuzayuu peamu3yeTcss MOCPEICTBOM BBEAECHHUS JJIEMEHTOB COJEp)KaHus,
MOCBSIIEHHBIX 3KOJOTMYECKUM IMpoOJeMaM COBPEMEHHOCTH, KOTOPBIE CBSA3aHBl C pa3BUTHEM
TEXHUKHU M TEXHOJIOTUH, a TaKKe 00CYXJICHHs TPOOJIEM palliOHAILHOTO MPUPOIONIOIB30BaHUS U
HKOJIOTUYECKOH 0€30MMacHOCTH.

CrepHEBBIMH BJIEMEHTaMHU Kypca (M3UKH Ha YpOBHE CpeIHero oOIero oOpa3oBaHUS
ABIISAIOTCS (u3ndeckue Teopuu ((GopMHUpOBaHME MPEACTABICHUA O CTPYKTYype MOCTPOCHHS



¢u3nveckoil TeopuH, poiu (PyHIAMEHTAIbHBIX 3aKOHOB M TPUHIMIIOB B COBPEMEHHBIX
MPEJCTAaBICHUAX O IMPHPOJIE, IPAHUIAX MPUMEHUMOCTH TEOPHH, Ul ONMHMCAHHUS E€CTECTBEHHO-
Hay4YHBIX SIBJIEHUH U IIPOLIECCOB).
CucTeMHO- IS TETbHOCTHBIN MOJIX0/ B Kypce (PU3UKU peau3yeTcs Mpexkae BCero 3a CuéT
OpraHu3aluy SKCIIEPUMEHTAIBHON JEesITeIbHOCTH oOydatommxcs. s 6a30Boro ypoBHS Kypca
(GU3UKH — 3TO HCHOJIB30BAHME CHUCTEMBI (PPOHTAIBHBIX KPAaTKOBPEMEHHBIX JKCIIEPUMEHTOB U
na0opaTOpHBIX PadOT, KOTOpBIE B Tporpamme Mo (usmke OOBEIWHEHBI B OOLIMI CHHCOK
YUEHHUYECKUX TMPAKTHUYECKUX padoT. BeigeneHne B ykazaHHOM ImepedHe JabopaTOpHBIX padoT,
MPOBOJUMBIX JJISi KOHTPOJS W OLEHKH, OCYIIECTBISICTCS YYaCTHHUKaAMH OOpa30BaTEIHLHOTO
mporecca UCX0s U3 0COOCHHOCTEH TUTAaHMPOBAHUS U OCHameHus kabunera gusuku. [lpu sTom
oOecrieunBaeTcsi OBJIAJCHHE OOYYAIOMIMMUCS YMEHHUSMHU TPOBOJIUTH KOCBEHHBIC H3MEPEHUS,
WCCIICIOBAaHUSI 3aBUCUMOCTEH (DM3MYECKUX BEIMYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MIPEUI0KEHHBIX THUIIOTE3.
Bonpmoe BHUMaHue yAenseTcs PelIeHHIO pAacuETHBIX U Ka4yeCTBEHHBIX 3a1ad. [Ipu sTom
JUTSL pacU€THBIX 33/1a4 MPUOPUTETOM SIBJISTIOTCS 33]1aUM C SIBHO 3aJIaHHON (PM3MYECKON MOJIEINBIO,
MO3BOJISIONINE MPUMEHSTh M3yYeHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KakK W3 OJHOTO pasferna
Kypca, TaK U WHTETPHUPYS 3HAHUS U3 Pa3HbIX pa3ienoB. [|Jis KaueCTBEHHBIX 3a/1a4 MPHOPUTETOM
SBIISIIOTCSL  3aJaHUsT Ha OOBSICHEHWE TPOTeKaHWs (U3NYECKUX SBICHUH H TIPOIECCOB B
OKpYXarolen >Ku3HH, TpeOyromue BbIOOpa (DU3MYECKON MOJENM ISl CUTYalldd TMPAKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa.
B cootBerctBun c¢ TpeboBanusimu PI'OC COO Kk MaTepHaTbHO-TEXHUYECKOMY
obecrieyeHnI0 yuyeOHOro mnpoiiecca 0a30BbI YpOBEHb Kypca (DM3MKH Ha YpPOBHE CPEIHETrO
o0mrero oOpa3oBaHUs JIOJDKEH M3y4aThCsl B YCIOBUSAX MPEIMETHOTO KaOwHeTa (M3WKHA WIH B
YCIOBHSIX MHTETPUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYy4YHOTO LuKiIa. B xabunere
(bM3UKH TOJDKHO OBITH HEOOXOAMMOE JTa00paTOpHOE 000PYIOBAHUE SISl BBITOTHEHUS YKa3aHHBIX
B IporpaMMe Mo (U3MKE YYEHHUYECKHUX IPAKTHUYECKUX paboT M JIEMOHCTPALMOHHOE
00opy0BaHUE.
JleMOoHCTpallMoHHOE 000pyaoBaHHE (OPMHUPYETCS B COOTBETCTBUM C IPUHIMIIOM
MUHUMAaJIbHON JJOCTAaTOYHOCTU U 0OECHEUUBACT MOCTAHOBKY IEPEUMCIIEHHBIX B IIPOrpamMMe 10
¢u3nKe KIIOYEBBIX JAEMOHCTpALMH A MCCIEJOBAHUS HM3y4aeMbIX SBJICHUH M IPOLECCOB,
SMIMPHUYECKUX U PYHIAMEHTAIbHBIX 3aKOHOB, UX TEXHUUECKUX IPUMEHECHHH.
JIaGopaTtopHOoe 00OpyAOBaHHE Al YYEHHUYECKMX INPAKTHUECKUX padoT dopmupyeTcs B
BUJIE TEMATHYECKUX KOMIUIEKTOB M 0OeCHeuuBaeTcs B pacyére OJHOI0 KOMIUIEKTa Ha JBYX
oOyyaromuxcsa. TemaTudyeckue KOMIUIEKTHI JIaDOpaTOPHOro OOOpYJNOBAaHUSA JOJKHBI OBITh
[IOCTPOEHbl Ha KOMIUIEKCHOM HCHOJIb30BAHUU AHAJIOIOBBIX U LU(POBBIX MPUOOPOB, a TaKKe
KOMIIBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BUJIE LIM(POBBIX J1JAOOPATOPHIL.
OCHOBHBIMU LIENIAMH U3ydeHHsI (PU3MKH B 00111eM 00pa30BaHUM SIBISIOTCS:
e (opMupoBaHME HHTEpPeCca M CTPEMJIEHUS OOy4aloUIMXCsl K HaydyHOMY H3Yy4YCHHIO
IPUPOJIbI, PA3BUTHE UX UHTEIIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

® Dpa3BUTHE TMPEJCTABIEHUM O HAydHOM MeTOA€ TMO3HaHUS U (OpPMHUpPOBaAHUE
UCCIIEI0BATENICKOTO OTHOIIEHUS K OKPY)KAIOLIUM SIBIICHUSIM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ylbTaTa U3y4yeHHs OCHOB CTPOEHUS
MaTepuu U (QyHIAMEHTAIBHBIX 3aKOHOB (PU3UKHU;

e (opMupoBaHHE YMEHUI OOBACHATH SIBICHHS C UCIOJIb30BaHUEM (PU3NYECKUX 3HAHUN U
Hay4HBIX JI0Ka3aTeJIbCTB;

e (opMupoBaHHE MPEACTABICHUNA O POIH (PU3MKH Ul Pa3BUTHS JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTH.

JlocTikeHne 3TUX Lenel oOecrneyrBaeTcss pelleHueM CIEAYIOIUX 3a1ady B Ipolecce
u3yueHHs Kypca GU3UKU Ha YPOBHE CpelHEro oomiero o0pa3oBaHus:



e npuoOpeTeHHe CHCTEMBl 3HaHUH 00 OOMMX (U3UUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSX, BKIIOUAsT MEXaHHUKY, MOJIEKYIAPHYIO (PU3HKY, dJIEKTPOANHAMHKY, KBAHTOBYIO
(GU3UKY U IIEMEHTHI acTPOPHU3UKY;

e (dopMupoBaHME YMEHHUH TPUMEHATH TEOPETUYECKUE 3HAHUA s OOBSICHEHHS
(Gu3nYeCcKuX SBICHUH B MNPUPOAE W UL TPHHATUS NPAKTUYECKUX PEIICHUH B
MMOBCEIHEBHOM JKU3HU;

® OCBOGHHME CHOCOOOB pEIIEHUS pa3IUYHbIX 337ad C SBHO 3aJaHHOW (U3NYECKOU
MOJICNBIO, 3a/a4, MOJPa3yMEBAIONIUX CAMOCTOSTENIFHOE CO3/IaHue (PU3MUECKON
MOJIENH, aJIEKBATHOM YCIIOBUSM 3a/1auH;

® TOHMMaHHE (PU3MUYECKUX OCHOB W NPUHIMIIOB JCHCTBUS TEXHHUYECKHX YCTPOWCTB U
TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUS Ha OKPYXKAIOIIYIO CPENY;

® OBJIAQJICHUE METOJAMM CaMOCTOSITEIBHOTO IJIAHUPOBAHUS M MPOBEACHUS (PU3NYECKUX
OKCTIEPUMEHTOB, aHaIW3a W  WHTEpIpeTaluu  WHPOPMALUHU,  OIPEICICHUs
JIOCTOBEPHOCTH MOJIYYEHHOTO PE3yibTaTa;

® CO3JIaHUE YCJIOBUU JIJIS pa3BUTHSI YMEHUN MPOEKTHO-UCCIIEI0BATEIbCKOM, TBOPUECKOM
NEeSITEIbHOCTH.

Ha wusydyenue ¢usuku (6a30BbII YpOBEHb) Ha YpPOBHE CpEIHEro 0OImero oOpa3zoBaHUs
otBoautTcs 136 vacoB: B 10 kmacce — 68 yacoB (2 yaca B Henenmo), B 11 kimacce — 68 gacoB (2
gaca B HEJIEINIO).

[Ipennaraemsiii B mporpamme 1o (pusuke nepeyeHb J1adopaTOPHBIX U MPAKTUYECKUX padboT
SBJIIETCS PEKOMEHJOBAHHBIM, YYMTEIb JEJIaeT BHIOOpP MpOBENEHUS JaOOPaTOPHBIX PaboOT U
OTIBITOB C YYETOM MUHIUBUAYAIBHBIX 0COOEHHOCTEN 00yYaromINXCs.



COJAEPKAHUE OBYYEHUA

10 KJIACC

Pa3nen 1. @u3uka 1 MeTOABI HAYYHOI'O NIO3HAHUS
®usuka — Hayka o npupone. Hayunele MeTonpl mo3HaHUsA OKpyxarouero mupa. Poib
9KCIEPUMEHTA U TEOPUH B MPOLIECCE NO3HAHUS IPUPObl. DKCIIEPUMEHT B (pU3HKeE.
MonenupoBanue (pU3NYECKUX SBICHHUNA M MporieccoB. Haydnsie rumote3sl. Pusndeckue
3aKOHBI ¥ TeOpuH. | paHUIIBI TPIMEHUMOCTH (PU3UUECKIX 3aKOHOB. [IpHHITHIT COOTBETCTBUSI.

Ponp m mecto us3uku B (GOPMHPOBAHMU COBPEMEHHON HAayYHOW KapTHHBI MHpa, B
MPAKTUYECKOU ACSATEIbHOCTH JIFOICH.

Jlemoncmpayuu

AHasnoroBble U ITU(POBBIC U3MEPHUTEIBHBIC TPUOOPHI, KOMITBIOTEPHBIC JATUUKH.

Pasjnen 2. Mexanuka

Tema 1. Kunemamuka

Mexanudeckoe nBwKeHHE. OTHOCHTEIBHOCTh MEXaHWYECKOTO JABWkeHus. Cucrema
otcuéra. Tpaekropus.

[Tepemernienne, CKOpOCTh (CpemHsii CKOPOCTh, MTHOBEHHAs CKOPOCTh) U YCKOPEHHE
MAaTepUaIbHON TOYKH, UX MPOEKIMU HA OCHU CUCTEMBbI KOOpAHHAT. CJIOKEHHE MEepEMEIIEHUN 1
CJIO’KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJWHEHHOE NBIKEHUE. [ 'paduku 3aBUCHMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, TyTH U IEPEMEILICHUSI MATEPHAIIbHON TOUYKU OT BPEMEHH.

CBoboaHOE masieHre. Y CKOpeHrue CBOOOTHOTO TaICHHS.

KpuBonuueitHoe naBwxkeHue. [[BrkeHMEe MAaTepUAIbBHOM TOYKHM IO OKPYKHOCTH C
MOCTOSIHHOM TI0 MOJYJI0 CKOPOCThIO. YTJIOBas CKOPOCThb, JIMHEHHAs CKopocTh. llepumom u
yactoTa oOpameHus. LleHTpocTpeMuTenbHOe yCKOPEHHE.

TexHuueckne yCTpOMCTBA M IPAKTHYECKOE MPUMEHEHHE: CIUIOMETp, ABWKEHHUE
CHaps0B, LIEMHbIE U PEMEHHBIE NTEPEIAUH.

Jlemoncmpayuu

Mogenb cuctemMsbl OTCUETA, MIUTFOCTPALIMS KUHEMATUUECKUX XapaKTEePUCTUK JABUKECHHUSL.

[IpeoOpazoBanue IBUKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tagenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habnronenue aBrxeHus Tena, OpOoLIeHHOTO MO/ YTJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaICHHUS.

Hamnpagnenue ckopocTH Ipy IBUKEHUHU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3yuenne HepaBHOMEPHOTO JABUKEHUS C LIEJIbIO ONPEIEIICHHS] MTHOBEHHOM CKOPOCTH.

HccnenoBanue  COOTHOIIEHMS ~ MEXAYy  MYTAMHM,  [PONACHHBIMM  TEJIOM  3a
MOCJIEI0BATENIbHBIE pPAaBHBIE IPOMEXYTKM BpPEMEHH IIPU PABHOYCKOPEHHOM JIBHDKEHHHM C
Ha4aJIbHOU CKOPOCTBIO, PABHOM HYIIIO.

N3yuenune nBUKEHUS IApUKa B BA3KOM KUJIKOCTH.

N3ydenue nBuxeHus Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. Junamuxa

[Ipunnun otHocurensHOCTH ['anuiies. [lepBoiii 3akoH HproToHa. MHEpIManbHbIE CHCTEMBI
OTCYETA.

Macca tena. Cuna. IlpuHumn cynepno3unmu cwi. Btopoit 3akoH HeroTtona pns
MaTepuaNibHOM TOUKHU. TpeTuid 3akoH HproTOHA /1711 MaTepUaibHbIX TOYEK.

3akoH BceMupHoro Tsarotenus. Cuna tsxectu. [lepBas kocMuueckasi CKOpOCTb.

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



Tpenue. Buasl Tpenust (mokosi, CKoJibkeHHsI, kaueHus). Cuna TpeHus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJBKEHUS U cuia TpeHus nokos. Koaddumuent tpenus. Cuiia compoTUBICHUS
MpU ABMKEHUU TEJA B )KUJIKOCTH UJTU Ta3e.

[ToctynaTensHOE U BpalaTeIbHOE JBIKEHHE a0COIIOTHO TBEPJIOTO TeEa.

MoMEHT cuabl OTHOCUTENIBHO Ocu BpaimieHus. lliedo cuibl. VYcinoBusi paBHOBecHs
TBEPIOTO TEJA.

TexHuueckre yCTPOMCTBA W MPAKTUYECKOE NPUMEHEHHWE: TMOAIIUITHUKY, IBH)KCHHE
HCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBrienne nHepLUUH.

CpaBHeHHE Macc B3aUMOJICHCTBYIOLIUX TE.

Bropoit 3akon HeroTona.

Nsmepenue cu.

CrnosxeHue cuil.

3aBUCUMOCTb CHJIBI YIPYTOCTH OT Ae(pOpMaIuH.

HeBecomocTts. Bec Tena npu yCKOPEHHOM MOAbEME U TTAJICHUH.

CpaBHeHHE CHII TPEHUS TIOKOSI, KAUE€HUS U CKOJIbKEHUSI.

YcnoBust paBHOBecHs TBEPAOTO Tesa. Bupl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3yuenue nBuxenust Opycka 1o HaKJIOHHOW MJIOCKOCTH.

HccnenoBanue 3aBUCHUMOCTH CHJI YIPYIOCTH, BO3HHUKAIOMIMX B MPY)KHHE U PE3UHOBOM
obpasiie, oT ux aedopmaruu.

HccnenoBanue ycrioBuil paBHOBECHs TBEPAOIO Tella, UMEIOIIETO OCh BpPAILlEHUSI.

Tema 3. 3akoHbl COXpaAHEHUS 8 MEXAHUKE

Nmmynsc MaTepualibHON TOYKH (Teja), CUCTEMbl MaTepUaIbHBIX ToueK. MIMIynbc cuilbl 1
M3MEHEHHE UMITyJIbCca Tejla. 3aKOH COXpaHEHHs UMITylbca. PeakTuBHOE IBHKEHHE.

PaboTa cunpl. MOIIHOCTE CHJIBL.

Kunerndeckast sHeprust MarepuaibHOM TOYKH. TeopemMa 00 M3MEHEHHH KHHETHYECKOM
SHEpPruu.

[ToTenmmanpHas sueprus. [loTeHnuansHas 3Heprus ynpyro ae(opMupoBaHHON NPYKUHBIL.
[ToTennmanpHas 3Heprus Teaa BOIM3U NOBEPXHOCTH 3eMIIH.

[loTeHnmanpHple U HENOTEHIUANbHbIE CHIIBL. CBs3b PabOTHl HEMOTEHIUAIBHBIX CHI C
M3MEHEHHEM MEXaHUYECKOM HEPTruu CUCTEMBI TeJl. 3aKOH COXPaHEHUS! MEXaHUYECKOW SHEPrUH.

Yopyrue u Heynpyrue CTOJIKHOBEHHS.

Texnuueckune yCTpONCTBAa U MPAKTUYECKOE MPUMEHEHHE: BOJOMET, KOMED, MPYKUHHBIN
MUCTOJIET, IBUKEHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE ABMKEHUE.

[Tepexo moTeHIMATBHON PHEPTUHU B KHHETUUECKYIO M 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3ydyeHne aOCONIOTHO HEYNMPYroro yaapa ¢ TMOMOIIBIO ABYX OJIMHAKOBBIX HHUTSHBIX
MasTHUKOB.

UccnenoBanue cBsi3u pabOThl CHIBI C M3MEHEHHEM MEXaHMYEeCKOW JHEpPruM Tella Ha
MIPUMEPE PACTSHKEHUS] PE3UHOBOTO HKI'YTa.

Pa3nes 3. Moaeky/sipHasi puznka ¥ TepMOIHHAMHUKA

Tema 1. Ocno6bl MONEKYNAPHO-KUHEMUYUECKOU Meopul

OcHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KHUHETHYECKOW TEOPUU U MX OTIBITHOE 000CHOBAHHE.
bpoynoBckoe nBmwxenue. Huddysus. XapakTep MABMKEHHS U B3aUMOJCHUCTBUS YaCTHI]
BelIecTBAa. MoOJenu CTPOSHHUS Ta30B, XKUAKOCTEH W TBEPABIX TeN M OOBSICHEHHE CBOWCTB



BeIllECTBA HAa OCHOBE 3THX Mojened. Macca u pasmepbl Mojekyn. KonumdecTBo BelecTsa.
[Tocrositnnas ABoraapo.

TermmoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Llenbcus.

Mopnens uaeanbHoro rasa. OCHOBHOE ypaBHEHUE MOJIEKYJISPHO-KUHETUUECKONH TEOPHH
uaeanpHoro rasza. AOCOJIIOTHasg TeMmIeparypa Kak Mepa CpelHell KHHETHMYECKOM >SHepruu
TEIUIOBOrO JBWKEHHS uactul Tra3a. [llkana temneparyp KenbBuHa. ['a30oBble 3aKOHBI.
Vpasuenue MenaeneeBa—Knaneiipona. 3akon Jlanerona. M3omporiecchl B UACAIBHOM Ta3e ¢
MIOCTOSIHHBIM KOJIMYECTBOM BelecTBa. | paduueckoe mpeacTaBieHre U30MPOLECCOB: N30TEpMa,
n30x0pa, uzobapa.

TexHu4eckure yCTpOHCTBA U MPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OmnbITH, TOKa3bIBAIOUIME JWCKPETHOE CTPOCHHE BeHIeCcTBA, (oTorpadum MOJIEKyI
OPraHN4YeCKUX COCTMHECHUH.

OneITl 10 AUPPY3UN KUIKOCTEN U Ta30B.

Mopenb OpOyHOBCKOTO JIBHKCHHUSI.

Monens onbita LlTepHa.

OMBITHI, TOKA3BIBAIOIINE CYIIIECTBOBAHUE MEKMOJICKYISIPHOTO B3aUMOACHCTBUSI.

Monens, WUTIOCTpUPYIOLIas MPUPO.Ty JaBJICHUS ra3a Ha CTEHKH COCYa.

OnbIThI, MJUTFOCTPUPYIOIINE YPaBHEHUE COCTOSIHUSI HJCAIbHOTO Ta3a, H30IPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

Ompenenenre Macchl BO3JyXa B KJIACCHOW KOMHAT€ Ha OCHOBE H3MepeHud o00béMa
KOMHATHI, JaBJICHUS U TEMIIEPATYPHI BO3AyXa B HEMl.

HccnenoBanue 3aBUCUMOCTH MEX/1y ITapaMeTpaMu COCTOSHUS pa3peKeHHOTo rasa.

Tema 2. Ocroebl mepmoounamuku

TepMoauHamuyeckass cucrema. BHYTpeHHsASI >HEprusi TEPMOAMHAMHYECKONH CHUCTEMBI U
crioco6Ob! e€ m3MeHeHus. KonnyectBo TerioTsl U pabota. BHyTpeHHsIs SHEprus 0AHOATOMHOTO
HJeaNbHOTO Ta3a. Buael Teronepenayu: TEIIONPOBOAHOCTh, KOHBEKIINS, U3JIydeHHE. Y IenbHAs
TEITOEMKOCTD BelecTBa. KoanuecTBo TEMIOTHI IIpH TEIUIONEpeaaye.

[Tonsatue 006 ammabGatHOM Tmporiecce. [lepBbIii 3akOoH TepMoauHAMHKH. [IpuMmeHeHHE
MIEPBOTro 3aKOHA TEPMOJIUHAMUKH K M3ompolieccaM. [ paduyeckas uHTepnperanus paboThl rasa.

Bropoii 3akon TepmoauHaMuku. HeoOpaTtuMocTh NpoI1ieccoB B MPUPOIE.

TemnoBeie Mamuubl. [IpuHnune! qeiicTBus TemaoBbix MamuH. [IpeoOpa3oBanust sHepruu B
TeroBbIX MamuHax. KoaddunmeHT monesnoro nedctBus TerioBoil MamuHbl. [ukn Kapho u
ero K03 QUIMEHT MOJIE3HOTO JeHCTBUS. DKOJIOTHYECKHE MPOOIEMBbI TEIIOIHEPTE€TUKH.

TexHuueckre YCTpOWCTBA M NPAKTUYECKOE MPUMEHEHHE: JIBUraTeilb BHYTPEHHETO
Cropanusi, ObITOBOM XOJOUIbHUK, KOHTUIIHOHED.

Jlemoncmpayuu

N3menenune BHYTpEHHEW SHEPruu Teia MpPU COBEPIICHUU pPabOTHI: BBUIET MPOOKHU U3
OYTBUJIKM TOJ ACWCTBHEM CXATOro BO3/yxa, HarpeBaHue »upa B JATYHHOH TpyOke MyTEéM
TpeHHs (BHUIC0IEMOHCTpAIIHS).

N3meneHue BHyTpeHHEH sHEpruu (TeMIepaTypbl) Tela Mpu Terionepeaaye.

OmnbIT 1o aguabaTHOMY PaCHIMPEHUIO BO3/1yXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Monenu mapoBoii TypOUHBI, IBUTATEINsl BHYTPEHHETO CTOPaHUsl, PEAaKTUBHOTO JBUTATEIS.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenue yaenbHOM TeIIOEMKOCTH.

Tema 3. Azpecammnvie cocmoanun eeujecmea. Pazosvie nepexoovl

[TapooOpazoBanne u koHneHcamnus. Vcmapenne u  kumeHue. AOCONIOTHAasS U
OTHOCHUTEIIbHAs BIAKHOCTh BO3/yxa. HacklmeHHbIH map. YaenpHas TeroTa mapooopazoBaHusl.
3aBUCUMOCTb TEMIIEPATYPhl KUTIEHUSI OT JaBJICHUSI.



Tsépnoe teno. Kpucrannnueckue n amopgHbie Tena. AHU30TPOIINS CBOMCTB KPUCTAILIOB.
Kunkue kpucramisl. CoBpeMeHHble MaTepualyibl. [lnaBneHue u Kpuctamidzanus. YaenbHas
TeruioTa miasiaeHus. Cydonumanus.

YpaBHEHHE TEIUIOBOTO OanaHca.

TexHuueckre yCTpOMCTBA M MNPAKTUYECKOE NPUMEHEHHUE: TUTPOMETP M IICUXPOMETD,
KAJIOPDUMETP, TEXHOJOTMM TOJYYeHHMS] COBPEMEHHBIX MaTepuajoB, B TOM YHCIE
HaHOMAaTEPHUAIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiiCTBa HACHIILIEHHBIX MTAPOB.

Kunenue npu NOHW>KEHHOM JaBJICHUMU.

CriocoObl MI3MEpPEHUS BIAKHOCTH.

Habnonenue HarpeBaHus U MJIaBJICHUS KPUCTAINIMUECKOIO BELIECTBA.

JleMoHCTpanys KpuCcTalIoB.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3mepenue 0OTHOCUTEIBHON BIQXKHOCTH BO3/1yXa.

Paznen 4. DiaekrpoamHnamMuka

Tema 1. Inekmpocmamuka

DnekTpu3anusa Tell. OJEeKTpU4YecKuil 3apsan. JlBa BHAA SIEKTPUYECKUX 3aPAJIOB.
[TpoBOAHMKH, AUDTIEKTPUKH U TIOJYIIPOBOJHUKH. 3aKOH COXPAHEHUS AIEKTPUUECKOTO 3apsia.

B3anmopeiicteue  3apspoB.  3akoH  Kymona. TodeuHBIl  3JIEKTpHYECKHMM — 3apsfl.
Onektpuyeckoe mojie. Hampsok€HHOCTh ANEKTpUYEecKoro 1moJjs. [IpuHIMN cymeprno3uiuu
ANEKTPUUECKUX MmoJied. JIMHIY HanpssKEHHOCTH DJIEKTPUYECKOTO TIOJIS.

Pabota cumn oanmekrpocratmdyeckoro moiisa.  [loreHmman. Pa3HOCTP  MOTEHIIMATIOB.
[IpoBOAHMKY M AMDIEKTPUKH B AIEKTPOCTATUYECKOM ToJIe. JInaiieKTpuyeckasi IpOHULIAEMOCTb.

OnekTpoéMKocTh. KonaeHcaTop. DJIEKTPOEMKOCTh IIJIOCKOTO KOHJAEHCATOpa. DHEPrus
3apsKEHHOTO KOHJIEHCATopa.

TexHnueckre yCTpOWCTBA M IPAKTHYECKOE IMPUMEHEHHUE: 3JIEKTPOCKOM, 3IIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3alllUTa, 3a3eMJICHHE 3JIEKTPONPHOOPOB, KOHAECHCATOP, KOMUPOBAIHHBIN
armapar, CTpyHHbIN PUHTEP.

Jlemoncmpayuu

YCTpoHCTBO M IPUHIIUIT IEUCTBUA SJIEKTPOMETpA.

B3anmojelicTBre Ha3IEKTPU30BAHHBIX TEJL.

DIEKTPUYECKOE T0JIE 3aPSHKEHHBIX TEL.

[IpoBOAHMKH B 31EKTPOCTATHUECKOM MOJIE.

DNeKTpocTaTUYeCcKas 3aluTa.

JIMBIIeKTPUKY B 3JIEKTPOCTATUYECKOM II0JI€.

3aBUCUMOCTh  AJIEKTPOEMKOCTH IJIOCKOTO KOHJEHCAaTopa OT IUIONIaJAM ILJIACTHH,
PAcCTOSHUSA MEKLy HUMH U IU3JIEKTPUYECKON TPOHULIAEMOCTH.

DHeprus 3apsyKEHHOT0 KOHJIEHCATOPA.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenue 31eKTpoEMKOCTH KOHJIEHCATOPA.

Tema 2. Illocmoannwiit 3nexkmpuyeckuit mox. Toku é pa3iuunvix cpeoax

DNEeKTPUYECKUN TOK. YCJIOBUS CYIIECTBOBAHMS AJIEKTPUUECKOr0 TOKA. MICTOUHMKM TOKA.
Cuna Toka. [IoCcTOSIHHBIN TOK.

Hanpsixenue. 3akon Oma i ydacTka 1enu.

DneKTpuuecKoe CONMPOTHUBJICHUE. VYnenbHoe CONPOTHUBIIEHUE BEILIECTBA.
[TocnenoBarenbHOE, NapaIebHOE, CMEUIAHHOE COEUHEHNE TPOBOTHUKOB.

PaGora snextpuyeckoro Toka. 3akoH Jlxxoymns—JleHia. MOMIHOCTH SEKTPHUUECKOTO TOKA.

DNEeKTPOABMKYILAs CHJIA U BHYTPEHHEE COIIPOTUBIIEHHE UCTOUYHHUKA TOKA. 3akoH OMma Juist
MOJHOU (3aMKHYTOM) 3ekTpuueckoil nenu. KopoTkoe 3ambikaHue.



DneKTpOHHas IPOBOAUMOCTD TBEPABIX METAJUIOB. 3aBUCUMOCTb CONPOTHUBIICHUS! METAIIJIOB
oT TeMueparypsl. CBEpXIPOBOAUMOCTb.

OnexTpuueckuii TOK B Bakyyme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[omynpoBognuku. CoOCTBEHHass W TPUMECHAs MPOBOJUMOCTh IOJYIIPOBOJHHKOB.
CaoiictBa p—Nn-nepexona. ITomyrnpoBoiHUKOBbIE IPUOOPBI.

DOneKTpUuecKuii TOK B PACTBOpPAX M pacijiaBax 3JIEKTPOJUTOB. DJIEKTPOIUTUYECKAS
JUCCOITHAIUS. DIEKTPOJIN3.

OnexTpuueckuil ToK B razax. CaMOCTOSITENIbHBIA U HECAMOCTOSATENbHBIN pa3psia. MoJiHus.
IIna3ma.

TexHuueckue yCTPOMCTBA M IPAKTHMYECKOE IPUMEHEHHE: aMIIEpMETP, BOJBTMETP,
peocTar, MCTOYHMKM TOKa, DJEKTPOHArpeBaTelIbHbIE MPUOOPBI, 3IEKTPOOCBETUTENLHBIE
npuOOpBI, TEPMOMETP CONPOTHBICHHS, BAaKyyMHBIH AHOJ, TEPMUCTOPHI U (POTOPE3UCTOPHI,
ITOJTYIIPOBOJHUKOBBIN INOJ, FaIbBAaHUKA.

Jlemoncmpayuu

W3mepenue cuibl TOKa U HalPsDKEHUS.

3aBUCUMOCTh CONPOTHUBJIEHUS LWIMHAPUYECKUX IPOBOJHUKOB OT JJIMHBI, IUIOLIAAN
IIOIIEPEYHOI0 CEYEHUs U MaTepHaa.

CMenranHoe coeIMHEHNE TPOBOJHUKOB.

[IpssMoe u3MepeHue 3aeKTpoABMKYyIIEH Cuibl. KOpoTKOoe 3amMbIKaHHWE TabBAHMYECKOTO
JJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHMUS.

3aBUCUMOCTb CONPOTUBIICHUSI METAJJIOB OT TEMIIEPATYpHI.

[IpoBOAMMOCTB 2JEKTPOJIUTOB.

HckpoBoii pa3psa ¥ NpOBOAUMOCTB BO3AyXa.

OaHOCTOPOHHSIA MPOBOIUMOCTD JHOJA.

Yuenuueckuii sxcnepumenm, nabopamopmvie padbomul

N3ydyeHne cMEIaHHOrO COEIMHEHUS PE3UCTOPOB.

W3mepenne  JIEKTPOABMKYINEH CHJIBI MCTOYHMKA TOKA W €r0  BHYTPEHHEIO
CONIPOTHBJICHUS.

Habnronenue snexrpoinsa.

Me:knpeaMeTHbIe CBSI3U

N3yuenune kypca ¢usuku 6a3zoBoro ypoBHsS B 10 kiacce OCyLIECTBISETCS C y4ETOM
CoJiepKaTeNbHbIX MEKIIPEIMETHBIX CBsI3ed € KypcaMM MaTeMaTUKH, OWOJIOTHH, XHMUH,
reorpauu U TEXHOJIOTHH.

Mesicnpeomemnuvie nousmus, CBSI3aHHbIE C M3YYEHHEM METOJOB HAyYHOI'O IO3HAHMS:
sBJICHHE, HAy4HbIM (akr, rumoresa, (uznyeckas BeIUYMHA, 3aKOH, TeOopus, HaOIIO/EHHeE,
9KCIEPUMEHT, MOJIEJIMPOBAHUE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: pelleHHE CHUCTEMbl YypaBHEHMH, JuHeHHas ¢yHKuus, mnapadoua,
runep0oia, uX rpaguKu 1 CBONCTBA, TPUTOHOMETpUUECKUE (PYHKINU: CUHYC, KOCUHYC, TaHT€HC,
KOTaHI'€HC, OCHOBHOE TPUIOHOMETPHUYECKOE TOXKIECTBO, BEKTOPbl M MX IPOEKLUHUU Ha OCH
KOOPAMHAT, CJI0KEHUE BEKTOPOB.

Buonoeusa: mexannueckoe JBWKEHHUE B JKMBOM mpupone, nuddysus, ocmMoc, TenaooOMeH
KHUBBIX OPraHW3MOB (BHJIbI TEIIONIEpEauH, TEIJIOBOE PABHOBECHE), DJIEKTPUUECKUE SBICHUS B
JKUBOU IIPUPOLE.

Xumus: TUCKPETHOE CTPOCHUE BELIECTBA, CTPOCHUE aTOMOB U MOJIEKYJ, MOJIb BELICCTBA,
MOJISIpHAas Macca, TEIUIOBbIE CBOWMCTBA TBEPABIX TEJ, XUIAKOCTEH M Ta30B, JJICKTPUYECKUE
CBOMCTBA METAJUIOB, 3JIEKTPOJIUTHUECKAS JUCCOLUALNS, FaIbBaHHUKA.

T'eozpaghus: BnaxxHOCTB BO3/lyXa, BETPbI, 0apOMETp, TEPMOMETD.

Texnonoeus: npeoOpa3oBaHue JABMKEHHUM C UCIOJIb30BAaHUEM MEXaHU3MOB, YUET TPEHHS B
TEXHUKE, MOJIIUIHUKK, WCIOJb30BAaHUE 3aKOHA COXPAHEHUS HMITyJbca B TEXHHUKE (pakeTa,
BOJAOMET W JIpyrue), JBUTATeNb BHYTPEHHEro CropaHus, mapoBas TypOuHa, OBITOBOH



XOJIOAWJIbHUK, KOHAUITHOHECP, TCXHOJIOTUHU TOJTYUCHUA COBPCMCHHBIX MATCPUAJIOB, B TOM YHUCIIC
HAaHOMATEPUAJIOB, U  HAHOTEXHOJOIWH,  DJICKTPOCTATUYECKas  3alluTa,  3a3€MIICHHE
ANIEKTPONIPUOOPOB, KCEPOKC, CTPYHHBIM TNPHUHTEp, JJIEKTpOHArpeBaTeibHbIE MPHOOPHI,
JIEKTPOOCBETUTENbHBIE IPUOOPHIL, TAJIbBAHUKA.

11 KJIACC

Pazjen 4. DiekTpoamHnamMuka

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUA

[ToctostHHbIE MarHuThl. B3auMoJelcTBHME NOCTOSIHHBIX MAarHuTOB. MAarHutHOE IOJe€.
Bekrop marauTHOM MHAYKUMH. [IprHIMI Cyliepno3uuyy MarHUTHBIX 1I0JIEH. JIMHUKM MarHUTHOM
uHayKkuu. KapTrHa nTuHui MarHUTHOM MHTYKITUH TIOJIS1 TIOCTOSIHHBIX MarHUTOB.

MaruuTHOE Moj€e MPOBOJHHKA C TOKOM. KapTwHa NWHHMI MHIYKIMA MarHATHOTO MOJIA
JUIMHHOTO TPSIMOTO MPOBOJHUKA W 3aMKHYTOTO KOJIBIIEBOIO MPOBOJHUKA, KATYIIKH C TOKOM.
OmneIT OpcTena. BzaumoaeiicTBrE MPOBOIHUKOB C TOKOM.

Cuna Amnepa, €€ MOAYJIb U HallpaBJICHUE.

Cuna Jlopenna, e€ MOIynb ¥ HampaBieHue. JIBWKeHUE 3apsHKEHHOW 4YacTHIBI B
OJIHOPOJHOM MarHuTHoM mnouie. Pabota cuiel Jlopenma.

SBneHue DIIEKTPOMArHUTHOM WMHAYKUHMH. [IOTOK BEKTOpa MarHUTHOW HWHIYKIUH.
DNEeKTPOABMKYIIAS CHUJIA UHAYKIIMHU. 3aKOH 3JIEKTPOMarHUTHOM MHAYKIMU Dapajes.

BuxpeBoe snexrpuueckoe moJjie. DJIEKTPOJABMXKYIAsS CUJIa WHAYKIMA B MPOBOJHHUKE,
JBIOKYIIEMCS TTOCTYNATEIbHO B OJTHOPOJHOM MarHUTHOM IOJIE.

[IpaBuito Jlenna.

NHIyKTUBHOCTG. SIBIE€HNE CAMOMHAYKIIMH. DIEKTPOIBHKYILAs CHIIA CAMOWUHTYKIIUH.

OHeprusi MarHUTHOTO MOJISL KATYIIKH C TOKOM.

DIJIEKTPOMArHuTHOE MOJIE.

TexHuueckue yCTpOWCTBA M MPAKTHUYECKOE NPUMEHEHHE: IOCTOSIHHBIE MAarHUTHI,
AJIEKTPOMArHMTBHI, JIEKTPOJBUTATENb, YCKOPUTEN AIEMEHTAPHBIX YaCTHUILl, NHIYKIMOHHAsS [1E€Yb.

Jlemoncmpayuu

OnbIT DpcTena.

OTKIJIOHEHHE AMEKTPOHHOIO ITy4YKa MarHUTHBIM I1OJIEM.

JIuHMY MHIYKIIMYM MarHUTHOTO TIOJIAL.

B3anmopelictBrue 1ByX MPOBOAHUKOB C TOKOM.

Cuna Amrepa.

[erictBue cuiibl JIopeHI1a Ha MOHBI JIEKTPOJIUTA.

SIBneHuE ANEKTPOMArHUTHOM UHAYKIIUH.

IIpaBuno Jlenna.

3aBUCUMOCTD 3JIEKTPOABUKYLIEH CHIIBI MHAYKLIHMH OT CKOPOCTH HM3MEHEHHUs MarHUTHOTO
MOTOKA.

SIBneHue caMOMHIYKIUH.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

N3yuenne MarHuTHOTO MOJI KaTYIIKUA C TOKOM.

HccnenoBanue AeCTBUSA MOCTOSIHHOTO MarHuTa Ha PaMKy C TOKOM.

UccnenoBanue siBIIEHUS 3J€KTPOMArHUTHOM UHIYKIIUH.

Pa3nea 5. KosieOanusi M BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHbIE KONEOAHUSA

Konebarenpnast cucrema. CBOOOIHBIE MeXaHHUeCKHe Kolebanusa. [‘apMoHHMuUeckue
konebanus. Ilepuon, dwacrora, ammautyga U (asa konebanuil. [IpyXKMHHBII MasATHUK.
Marematuueckuii MasTHHK. YpaBHEHHE TapMOHHUYECKUX KosieOanuil. [IpeBpaiieHue sHepruu
MIPU TapMOHUYECKUX KOJIeOaHUSX.



KoneGarenbubiit koHTyp. CBOOOAHBIE 3JIEKTPOMArHUTHBIE KOJIECOAHUS B HICATHHOM
KoIe0aTeIbHOM KOHTYpe. AHAJIOTHUS MEXIYy MEXaHWYeCKMMHU M DJICKTPOMAarHUTHBIMU
kosnebanusamMu. @opmyna TomcoHa. 3aKOH COXpaHEHHUsI SHEPTHH B HJCATHHOM KOJIeOaTeIbHOM
KOHTYPE.

[IpencraBnenue o 3aryxaroImux KojieOaHUsX. BbIHYXK/IEHHBIE MEXaHUYECKUE KOJIeOaHMUs.
Pe3onanc. Beinyx1eHHBIC JIEKTPOMAarHUTHBIE KOJIEOaHMUS.

[lepemennbiii Tok. CuHYCOMAIbHBIM NEPEMEHHBIM TOK. MOIIHOCTh EPEMEHHOTO TOKA.
AMIUIUTY/IHOE U IEHCTBYIOIIEE 3HAUYEHUE CUIIbI TOKA U HAIIPSHKEHHUS.

Tpancdopmarop. IIponsBoactBo, mepenada W NOTPEeOICHHE DSICKTPUYECKON HSHEPIHH.
DKOJIOTUYECKHE PUCKH IpU MPOU3BOJACTBE AJIeKTpod3Hepruu. KynbTypa wHcnoiab3oBaHUsS
AJIEKTPOIHEPIHH B MOBCEAHEBHOMN KU3HMU.

TexHuueckue yCTPOMCTBA M INPAKTUYECKOE IPUMEHEHME: DJIEKTPUYECKUN 3BOHOK,
reHepaTop NEePEMEHHOr0 TOKa, JIMHUU 3JIEKTpoIepeiay.

Jlemoncmpayuu

HccnenoBanue napamMeTpoB KosieOaTeIbHON CUCTEMBI (IIPYKMHHBINA WM MaTeMaTHYeCKUn
MasITHUK).

HaGnronenue 3aryxarommx KojeoaHui.

HccnenoBanue CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

Ha6nronenue pe3onanca.

CBOOOTHBIE IEKTPOMArHUTHBIE KOJIEOAHMUS.

OcmwnorpaMmsl — (3aBUCMMOCTH  CHJIBI TOKa U HampsOKEHUS OT BPEMEHH) s
AIIEKTPOMArHUTHBIX KOJIEOaHUH.

Pe3onanc mpu mociiejoBaTeIbHOM COEIMHEHUU PE3UCTOpa, KATYIIKH HWHIYKTUBHOCTU U
KOHJICHCATOPA.

Monens JINHAY 3IIEKTPOIIEpeIadH.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

HccnenoBanue 3aBUCUMOCTH IIepUOJia MajblX KOJIeOaHUi Ipy3a Ha HUTH OT JUIMHBI HUTU U
Maccsl rpysa.

HccnenoBanue mEepeMEHHOrO0 TOKAa B LENM M3 IOCIEIOBATEIIBHO  COEOUHEHHBIX
KOHJICHCATOPA, KaTylIKN U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKMpOMAZHUNHbLE 80TIHbL

MexaHn4yeckue BOJIHBI, yCI0BHs pacnpocTtpanenus. llepuon. CkopocTs pacipocTpaHeHus
u januHa BoJaHbl. [lomepeuHble W IpoAosbHbIE BOJIHBL. MHTepdepeHuus u audpakuus
MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [’ pomMkocTh 3Byka. BeicoTa Tona. Tem0p 3ByKa.

ONEKTPOMAarHUTHBIE BOJHBI. Y CJIOBMS W3JIy4EHMS JJIEKTPOMAarHUTHBIX BOJIH. B3ammHas
opueHrtaius BektopoB E, B, V B anekrpomarautHoi BojHe. CBOMCTBa 3JI€KTPOMAarHUTHBIX
BOJIH: OTpaXXCHHE, MpelloMJIeHHe, nossgpu3anus, audpakuus, uHTteppepeHuus. CKopocTb
JIEKTPOMArHUTHBIX BOJIH.

[Ilkana 3M€KTPOMAarHUTHBIX BOJIH. [IpMMeHEHHE 2JIEKTPOMAarHUTHBIX BOJIH B TEXHUKE U
OBITY.

[IpuHIMIBI paguocBs3n U TeneBuaeHUs. Paguonokanms.

ONEKTPOMAarHUTHOE 3arpsI3HEHNUE OKPYKAIOLIEH CPE/IbI.

TexHudeckne ycTpocTBa M NPAKTUYECKOE NMPUMEHEHHUE: MY3BIKAJIbHBIE MHCTPYMEHTHI,
yIABTPAa3BYKOBasi IUArHOCTHKA B TEXHUKE W MEIMIMHE, pajap, paguoNpUEMHHK, TEIEBU30D,
anTeHHa, tenedon, CBU-neus.

Jlemoncmpayuu

OO6pa3oBaHue 1 paclpoCTpaHEHHE NOMEPEYHBIX U MPOIOTIBHBIX BOJIH.

Konebuomieecs: Teno Kak HCTOYHHK 3BYKA.

Habnronenue oTpaxeHus U NPEJTOMIICHHUSI MEXaHUUECKUX BOJIH.



Habnronenue nnrepdepeHunu u qudpakiiui MEXaHHIeCKUX BOJTH.

3BYKOBOW PE30HAHC.

HaGnronenue CBSI3M TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIMTYJOW M YacTOTOMN
KOJIEOaHUH.

HccnenoBanue  CBOMCTB — 3JIEKTPOMAarHUTHBIX — BOJIH:  OTPaXKEHHUE, IPEJIOMIICHHE,
noJisipu3anus, Tuppakuus, HHTepPepeHIns.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsmonnHeiiHoe paclipocTpaHEHHE CBETA B OJHOPOJHON cpejie.
JIyud cBeta. ToueUHBIN ICTOYHUK CBETA.

Otpaxxenue cBera. 3akOHBI OTpakeHHs cBeTa. [locTpoeHue H300pakeHH B IJIOCKOM
3epKaje.

[Ipemomnenne cBeTa. 3aKOHBI MPEJOMJICHHSI CBeTa. AOCOJIOTHBIM  TOKAa3aTelb
npenomsienus. llomHoe BHyTpeHHee oTpakeHue. IIpenenbHbIl Yyroja MHOJHOTO BHYTPEHHETO
OTpaKEHHUS.

Hucnepcus ceeta. CroxxHblil cocTaB Oenoro ceera. Ler.

Cobuparonue M paccewBaromive JHH3bL. ToHKas JuH3a. POKYyCHOE pacCcTOsHUE U
ONTHYECKas cujia TOHKOU JIMH3bIL. [locTpoeHne n3o0pakxeHuii B COOMPAIOIINX U PACCEUBAIOLINX
nuH3ax. PopMyia TOHKOW JUH3BL. Y BEIMYECHHE, TaBAEMOE JIMH30M.

[Ipenensl TPpUMEHUMOCTH T€OMETPUYECKON ONTHKH.

BomnoBas omntuka. WHTepdepennus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBUS
HaOIIOZCHUST MAKCUMYMOB 1 MUHUMYMOB B UHTEP(HEPEHIIMOHHOW KapTUHE OT ABYX CHH(DA3HBIX
KOTE€PEHTHBIX UCTOYHHUKOB.

Hudpakuust cBera. [udpaknuonnas pemérka. YcinoBue HaOMIOAEHMUSI TIIaBHBIX
MaKCHUMYMOB IIpH MaICHU MOHOXPOMAaTHYECKOTO CBETa Ha AU(PPAKIUOHHYIO PEIIETKY.

[Tonspuzanus ceera.

Texnuyeckue ycTpoWcTBa W MpPAaKTHUECKOE MPUMEHEHHE: OYKH, Jyma, (oToarmapar,
MPOEKIIMOHHBIM ammapar, MUKpPOCKOI, TEJECKOI, BOJIOKOHHAs OMNTUKA, JU(pPaKIHOHHAs
peméTKa, MOJIAPOUI.

Jlemoncmpayuu

[IpssMonMHENHOE pacnpoCTpaHEHUE, OTPAKEHHE W MpejaomileHHe cBera. OnTudeckue
MPUOOPHI.

[TonHoe BHyTpeHHEE oTpaxkeHrne. Moiens CBETOBOIA.

HccnenoBanue cBONCTB M300paykKeHUH B JIMH3AX.

Mopenu MUKpOCKOMa, TEIECKOIA.

HaGnronenue nnrepdepeHIiuy cBera.

Hab6nronenue qudpakuuu cBeTa.

Habmronenue nucnepcuu cBera.

[Tony4yeHue cnekTpa ¢ HOMOILBIO TPU3MBI.

[Tonyuenue cnekTpa ¢ TOMOIIBIO AUPPAKIIUOHHON PEIIETKH.

Habmronenue nonspusauu cBera.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenune nokasaresns NpesoMIIeHUs CTEKIa.

HccnenoBanue cBOWCTB M300pakeHUI B JTHMH3aX.

Habmronenue nucnepcun cBera.

Pa3nes 6. OcCHOBBI ClIENMAJILHOM TEOPHH OTHOCHTEIbHOCTH

['panuibl MPUMEHMMOCTH KJIacCHMUECKOW MeXaHUKHU. [locTymarsl crnenualbHOM TEopUHu
OTHOCHUTENIbHOCTH: WHBApHAHTHOCTb MOJYJsl CKOPOCTH CBE€Ta B BaKyyme, NIPUHIUI
OTHOCHUTEIbHOCTH DUHIITEHHA.

OTHOCHUTENBHOCTh OJJTHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHU U COKpPAILIEHUE JUTUHBI.

DHeprusi ¥ UMIYJbC PEISITUBUCTCKON YaCTHUIIBI.



CBs13b Macchl ¢ PJHEPTUEN U UMITYJIBCOM PENSATUBUCTCKOMN YaCTUIbl. DHEPrUs NOKOSL.
Paspnen 7. KBanToBas pusuka
Tema 1. Dnemenmovi K6AHM OGO ONMUKU
®otonbl. ®opmyna I[lnanka cBsi3u sHeprun GOTOHA C €r0 YaCTOTOW. DHEPTUS U UMITYJIbC
¢doToHa.
Otkpeitie u wuccnenoBanue (oroadpdexra. Ombiter A. T. CroneroBa. 3aKoHBI
dorosddekra. Ypasuenue DitHmreitna aus potosrddexra. «Kpacuas rpanuma» Gotosdpdexra.
Hasnenue ceera. Onbith [1. H. JIeGenena.
XHUMHUYECKOE IEHCTBUE CBETA.
Texnuueckne ycTpOHCTBAa W TMPAKTHUYECKOE NpUMEHEHHue: (oTorneMeHT, (OTOTaTUHK,
COJIHEYHast OaTapesi, CBETOIHOI.
Jlemoncmpayuu
®oTo3(h(PexT Ha yCTaHOBKE C MHKOBOMU TJIACTHHOM.
HccnenoBanue 3ak0HOB BHELIHETO POTOIPPEKTa.
Ceeroauo.
Conneunas Garapes.
Tema 2. Cmpoenue amoma
Mogens aroma Tomcona. OmbiTel Pesepdopra mo paccesuuro o -yactuil. [lmanerapHas
mozens aroma. [loctynatel bopa. M3nydenue u norsouieHne GOTOHOB MpU MEPEXOje aroma ¢
OJIHOTO YpPOBHS HHEpPruM Ha Jpyroil. Bumbl cnekTpoB. CHekTp ypOBHEM SHEpPruM aroma
BOJIOPO/Ia.
BonHoBBbIe cBOMcTBa yacTull. BosHel ne bpoins. KoprnyckyasipHO-BOJIHOBOM Tyann3M.
CrioHTaHHOE U BBIHYXJICHHOE U3TTyYCHHUE.
TexHuyeckre yCTpOICTBA M NPAKTHYECKOE TMPUMEHEHUE: CHEKTPAIbHBIM aHaIu3
(cexTpockom), Jlazep, KBAHTOBBI KOMITBIOTED.
Jlemoncmpayuu
Mogenb omnbiTa Pezepdopaa.
Onpenenenre JUIMHBI BOJHBI Ja3epa.
Habmroienue nuHeHyaThIX CIEKTPOB U3ITy4EHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, iabopamopHule pabomol
HaGnronenue nuHeH4aToro CrexkTpa.
Tema 3. Amomnoe aopo
OKCHEPUMEHThI,  JOKa3bIBAIOIIME  CIOKHOCTh  CTPOEHHUS  sjpa. OTtkpeiTHE
paauoaktuBHOCTH. OnbITH Pezepdopaa mo onpeneneHno cocTaBa paJioakKTUBHOTO H3JIy4EHUS.
CgoiicTBa anbda-, 6eTa-, raMMa-u3aydeHus. BiusHue paquoakTUBHOCTH Ha >KUBBIE OPraHU3MBI.
OtkpeiTue TpoTOHAa W HeiTpoHa. Hywionnas monens siapa [eiizenOepra—lBaneHko.
3apsan sapa. MaccoBoe uncino sanapa. M30Tomnsl.
Anbda-pacnaa. DNEKTPOHHBIA U MO3UTPOHHBIA Oera-pacman. ['amma-uznydenue. 3akoH
PaZMoOaKTUBHOIO pachaja.
DHeprus cBA3M HyKJIOHOB B sijipe. SlnepHble cuitbl. JleekT mMacchl sapa.
SnepHble peakuuu. JleneHye U CUHTE3 SEP.
Snepusiii  peakrop. TepmosnepHblii cuHTe3. IIpobmembl M NEpCHEKTUBBI  SIEpHON
SHEPreTUKU. JKOJIOTHUECKUE ACTIEKTBI SIAEPHOMN SHEPIEeTUKH.
OnemeHTapHble YacTULIBI. OTKpPBITHE O3UTPOHA.
Mertoabl HAOIIOEHNUS U PETUCTPALIUH SIEMEHTAPHBIX YaCTHII.
®dyHnameHTaIbHbIE B3auMoeicTBus. EAuHCTBO pu3ndeckoit KapTHHBI MHUpa.
Texnudeckue ycTpoHCTBa M IPAKTHUECKOE NMPUMEHEHHUE: A03MMETp, Kamepa BuibcoHa,
SJIEpHBINA peakTop, aToMHasi bomoa.
Jlemoncmpayuu



CuéTYMK MOHU3UPYIOIIUX YACTHII.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

HccnenoBanue TpekoB 4acTHIl (110 TOTOBBIM (hoToTrpadusm).

Pa3nes 8. DiieMeHTHI ACTPOHOMMH U ACTPOPU3NKHU

Otanbl  pa3BUTHS  acTpoHoMmMuu. [lpukinagHoe U MHPOBO33PEHUECKOE 3HAUYCHHE
aCTPOHOMHUHU.

Bun 3Bé31H0r0 HeOa. Co3Be3nus, sipKue 3BE3/IbI, TUIAHETHI, KX BUIUMOE JBUKEHUE.

Conneynas cuctema.

Connue. ConneuyHast akTMBHOCTh. Mcrounuk sHeprum ConHua u 3BE3A. 3BE3IBI, HX
OCHOBHBIC XapaKTePUCTUKHU. JlMarpamma «CHEKTpajJbHBI KJIacC — CBETUMOCTBY». 3BE3MbI
[JIaBHOM TOCTEAO0BATEIbHOCTA. 3aBUCUMOCTh «Macca — CBETHUMOCTb» Ui 3BE3/ TJIABHOU
nocyeoBareapHOCTU. BHyTpeHHee crpoeHue 3BE34. CoBpeMEHHbIE MPEACTABICHUS O
MPOUCXOKACHUH U 3BoJforrK COJIHIIA U 3BE3/T. DTaIbl )KU3HU 3BE3]T.

Mnneunsiii [TyTs — Hamra I"'anaktuka. [lonoxxenne u neuxenne Coinnina B ['anaktuke. Turbl
ranakTuk. Paguoranaktuku u kBazapsl. UEpHBIE JBIPHI B siIpax rajJakTHK.

Bcenennas. Pacmmpenune Bceenennoil. 3akon XaO6ma. Pazberanue ramaxtuk. Teopus
Bonbioro B3peiBa. PennkroBoe n3nmydeHue.

MacmrabHas ctpykTypa Beenennoit. Meraranaktuka.

Hepeménnsie mpo6ieMbl aCTpOHOMUH.

Yuenuueckue nabnooenus

HaGnronenust HEBOOPYKEHHBIM TJIa30M C MCTIOJIB30BAaHUEM KOMITBIOTEPHBIX MPHIIOKCHHUI
JUTSL OTIPECIICHUSI TTOJI0KEeHUsI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3/IHS
CeBepHOro noaymapus u ipKue 3BE3/IbI.

Ha6mronenus B reneckon Jlynsl, mianer, Maeuroro [lyTu.

O6o0maronee NnoBTOpeHne

Ponp ¢u3uku w acTpOHOMHM B IKOHOMHYECKOW, TEXHOJOTUYECKOW, COIMAIIBHOW U
THUYECKON cdepax [esATeNbHOCTH 4YeJNOBeKa, pojib W MeCTOo (GU3UKHM U acTPOHOMHUHU B
COBPEMEHHOW HaydyHOW KapTHHE MHUpPa, POJb (PU3NUECKOW Teopud B (POPMUPOBAHUU
Mpe/ICTaBIeHU 0 (PU3UYECKOil KapTHHE MUPa, MECTO (PU3NUECKON KapTHHBI MUpPa B 001IEM psiiy
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MIPEICTaBICHHUI O IPUPO/IE.

Me:knpeaMeTHbIe CBSI3U

N3yuenne xypca ¢usuku 0azoBoro ypoBHs B 11 kiacce ocyliecTBisieTcss ¢ y4éToM
COJIep’KaTeIbHBIX MEXKIIPEIMETHBIX CBfA3€M € KypcaMH MaTeMaTUKHU, OHOJIOTHH, XUMUH,
reorpauu ¥ TEXHOJIOTHUH.

Meosicnpeomemuuvle nouwsamusi, CBS3aHHbIE C HM3YyYECHHEM METOJIOB HAyYHOTO MO3HAHUS:
SBJICHUE, HAy4YHbIH (pakT, rumoresa, Qu3uyeckas BEIMYMHA, 3aKOH, TEOpHs, HAOIIO/JEHUE,
AKCIEPUMEHT, MOJICITUPOBAHIE, MOIETIb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHUH, TPUTOHOMETPUYECKHE (YHKIIUU: CHHYC,
KOCHUHYC, TAHTEHC, KOTAHI'€HC, OCHOBHOE TPHUTOHOMETPHYECKOE TOXKIECTBO, BEKTOPHl U HX
MPOEKIIMM HAa OCH KOOPJHMHAT, CIOKEHHWE BEKTOPOB, MPOM3BOJHBIE DIEMEHTAPHBIX (DYHKIUH,
MIPU3HAKU TI0I00US TPEYTOJILHUKOB, OMPEIeNIeHHE TUIOIIAIN TUIOCKUX QUryp U 00bEMa Ted.

buonocus: snekrpudeckue sBIECHUS B XUBOW MNpUpoje, KoleOaTenbHbIE IBUKEHUS B
KUBOW TMPUPOJE, ONTUYECKUE SIBJICHUS B YKUBOM MpUPOJE, NEHUCTBHE paJUdallMM Ha KUBbIE
OpraHU3MBbI.

Xumusi: CTpOEHHE aTOMOB W MOJIEKYJ, KpUCTAJUIMYECKash CTPYKTypa TBEPIBIX TeT,
MEXaHHU3MBbI 00pa30BaHUs KPUCTATUTHUECKON PeIIETKY, CIIEKTPAIbHBIN aHAu3.

l'eocpaghus: MarHUTHBIE TIOJIFOCAa 3€MITH, 3aJIeKU MAarHUTHBIX Py, (GOTOCHEMKA 3eMHOM
MMOBEPXHOCTHU, MPEACKAZAHNE 3EMIIETPSICEHUM.



Texnonozus: ITAHUU DJIEKTPOIEPENay, FEHEPATOP NEPEMEHHOTO TOKA, 3JIEKTPOIBUTATEIb,
WHAYKIIMOHHAS TMeYb, pajap, paAuoONpuéMHHK, TEJIEBH30p, aHTeHHa, TenedoH, CBY-meus,
MIPOEKIIMOHHBIN anmapar, BOJJOKOHHAs ONTUKA, COJIHEYHAasi OaTapest.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30BAHMUA

OcBoenmne yueOHOro mpeamera «®Du3uka» HA ypOBHE CPETHET0 OOIIero 0oOpa3oBaHUs
(6a30BBIi  YpPOBEHB) JIOJDKHO  OOECIEYHTHh  JOCTHIKEHHE  CICAYIOIMIMX  JIMYHOCTHBIX,
METanpeIMETHBIX U MPEAMETHBIX 00pa30BaTEeIbHBIX PE3Y/IbTATOB.

JIMYHOCTHBIE PE3YJIBTATHBI

JIM9HOCTHBIE PE3yIbTaThl OCBOCHHUS yueOHOro mpenamera «Du3mka» JOJIKHBI OTPaXaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIMXCSI PYKOBOJICTBOBATHCS C(OPMHPOBAHHOW BHYTpPEHHEH
MO3UIMEH JIMYHOCTH, CHCTEMOW IICHHOCTHBIX OpPHEHTAIlMi, TO3UTUBHBIX BHYTPEHHUX
YOKICHHUI, COOTBETCTBYIOIIMX TPAJAUIHUOHHBIM IIEHHOCTSIM  POCCHICKOTO  OOIIecTBa,
paciIupeHe >KU3HCHHOTO OTIBITa M OMBITA JEATCIEHOCTH B TPOIECCE PeaM3allMd OCHOBHBIX
HaIpaBJICHUW BOCIIUTATEIBHOM JICATEIHHOCTH, B TOM YHCJIC B YACTH:

1) rpaIaHCKOro BOCIMTAHUSA:

COPMHUPOBAHHOCTh T'PAKIAHCKOW TO3WIMH  OOydYalomerocs Kak aKTHBHOTO U
OTBETCTBEHHOTO WIEHA POCCHHCKOTO OOIIECTRA;

MIPUHATHE TPATUITUOHHBIX OOIICUEIIOBEYSCKUX TYMAHHUCTHYECKUX W JEMOKPATHYCCKHX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JISATCIIBHOCTh B HMHTEpEcax TPakJIaHCKOTO OOIecTBa,
y4acTBOBATh B CAMOYIIPABJICHUH B 00Pa30BaTeIbHON OpraHU3aIliH;

YMEHHE B3aMMOJICHCTBOBATh C CONMAIBHBIMA WHCTUTYTAMH B COOTBETCTBHH C UX
(GYHKIUSMU ¥ Ha3HAYCHUEM,

TOTOBHOCTh K TYMaHUTAPHOU U BOJIOHTEPCKOH NIESITETHHOCTH;

2) NaTPHOTHYECKOT0 BOCTIHTAHMSI:

c(hOopMUPOBAaHHOCTh POCCUICKOMN TPaXIAHCKON UACHTUYHOCTH, TATPUOTHU3MA;

[IEHHOCTHOE OTHOIICHHWE K TOCYJApCTBEHHBIM CHMBOJIAM, IOCTIDKCHHSM POCCHHCKHX
Y4E€HBIX B 00J1aCTH (PU3UKHM M TEXHUKH,

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMSI:

c(OPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO TIOBECHUS;

CIOCOOHOCTh OIICHUBATh CHTYallMI0 U NMPHHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSCH
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI M IIEHHOCTH, B TOM YHCJIC B JACATEIBHOCTH YIEHOTO;

0CO3HAHHE JIMYHOTO BKJIaJa B MIOCTPOCHHE YCTOMYMBOTO OYAYILETO;

4) 3CTeTHYECKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIIECHUE K MHPY, BKIIFOYAs ICTETUKY HAYYHOTO TBOPYECTBA, MPHUCYILETO
¢bu3nveckoil HayKe;

5) Tpy/10BOT0 BOCIIUTAHUS

UHTEpEC K pa3indHbIM chepaM TpoPecCHOHATBHON NEATETBbHOCTH, B TOM YHUCIIEC
CBSI3aHHBIM C (U3MKOW W TEXHHKOW, YMEHHE COBEpINaTh OCO3HAHHBIM BHIOOp Oymymiei
npodeccuu U peann3oBbIBaTh COOCTBEHHBIC KU3HEHHBIE TUIAHBI;

TOTOBHOCTh M CIOCOOHOCTh K 0Opa30BaHUIO M caM000pa3oBaHUIO B oOnacTu (U3MKHU Ha
MPOTSHKEHUH BCEH KU3HU;

6) 3K0JIOrHYeCKOro BOCIUTAHHUS:

c(OpPMUPOBAHHOCTh JKOJIOTUYECKOW KYIBTYPhl, OCO3HAHHE TJI0OATBHOTO XapakTepa
AKOJIOTHYECKUX MPOOIIEM;

IJIAHUPOBAHUE W OCYIIECTBIICHUE JIEHCTBUI B OKpYKAIOIIEH cpele Ha OCHOBE 3HAHUS
1[eJIei yCTOWYMBOTO Pa3BUTHUS YEIIOBEUECTBA;

paciiupeHue OMbITa JAEATEIbHOCTH OSKOJOTHYECKON HaAmpaBIEHHOCTH Ha OCHOBE
UMEIOIIUXCS 3HAHHUM 10 (PU3UKE;

7) HEeHHOCTH HAYYHOT 0 MO3HAHMS:



C(OPMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3MUECKON HAYKH;

0CO3HAHME IICHHOCTU HAYYHOW AEATEIbHOCTH, TOTOBHOCTH B MpoOLecce U3ydeHHs (prU3uKu
OCYIIECTBIISTH MPOEKTHYIO U UCCIIEN0BATEIBCKYIO ACATEIbHOCTh MHANBUIYAILHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIbTATBI

ITo3naBaTebHbIe YHHBePCAJIbHbIE YUeOHbIE TeiicTBUSA
Ba3oBble Joruyeckue aeicTBUA:

CaMOCTOSATENIEHO (OPMYIIMPOBATh M AaKTYyaJHM3UPOBATH MPOOJIEMY, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPENIENATH IIeNTU IeATEIILHOCTH, 33]1aBaTh MapaMeTPbl U KPUTEPUHU UX TOCTHIKCHUS;

BBIABJIATH 3aKOHOMEPHOCTHU U IMTPOTHUBOPCUUA B PAaCCMATPHUBACMBIX (1)I/ISI/I‘ICCKI/IX SIBJICHUAX

pa3pabaTbiBaTh IUIAH PEUICHHUS MPOOJIEMBI ¢ YIETOM aHaM3a UMEIOIINXCS MaTepPHaTbHBIX
U HEMaTEpHUAIIBHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B ACATCIIBHOCTb, OLICHUBATH COOTBCTCTBUC PEIYIIBTATOB MLCIIAM,
OLCHUBATb PUCKU HOCJ'IGI[CTBI/Iﬁ JCATCIIbHOCTH,

KOOPJIMHUPOBAaTh M BBINOJHATH PAOOTYy B YCJIOBHSX pPEaJbHOT0, BHUPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aUMOICUCTBUS;

pa3BUBaTh KPCATUBHOC MBIIIJICHUEC IIPU PCIICHUUN JKU3HCHHBIX npo6neM.

Ba3oBble ucciaenoBarebcKue AelicTBUS:

BJIaICTH HaquOﬁ TepMI/IHOJ'IOFI/IeI\/'I, KIIFOYEBBIMU TMOHATUAMU U METOAAMU CbI/ISI/I‘—IeCKOﬁ
HAyKU,

BJIaJIETh HaBBIKAMU y4eOHO-UCCIIEIOBATENLCKOM U NMPOEKTHON AESITENbHOCTH B 00JacTH
(u3HUKHN, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY MTOMCKY METOJIOB PELICHUS 3a/1au
(bu3NYECKOTO CoJIepKaHus, MPUMEHEHUIO PA3IMYHBIX METOJOB MMO3HAHUS;

BIIAJICTh BUAAMU JIEATEIHHOCTH MO TMOJYYEHHIO HOBOTO 3HAHUS, €ro HHTEpIpeTaluH,
npeoOpa3oBaHUI0 M MPUMEHEHHWIO B Pa3jMYHBIX YUEOHBIX CHUTYyallUsX, B TOM 4YHUCIE MpHU
CO3/ITaHUHU Y4EOHBIX TPOCKTOB B 00JaCTH (HU3UKH;

BBISIBIISITh TIPUYUHHO-CJIEJICTBEHHBIE CBS3M M aKTyaJM3UpPOBaTh 3aJady, BbIIBUTATb
runore’y e€ pelieHus, HaxXOOUTh apryMEHThl JUIs JI0Ka3aTelbCTBAa CBOMX YTBEPIKICHUH,
3a/laBaTh MapaMeTpbl U KPUTEPUH PELICHHUS;

aHAJIM3UPOBATh TOJYYCHHbIE B XOJE pEHIeHHUs 3aJayd pPe3ylbTaThl, KPUTUYECKU
OIICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH H3MEHEHUE B HOBBIX YCIIOBUSX;

CTaBUTh U (popMynupoBaTh COOCTBEHHBIE 3a7auyd B 0Opa30BATEIbHOU NEATEIHHOCTH, B
TOM YHCJIe IPU U3yYECHUH (PU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

YMETb NEPEHOCUTH 3HAHUS N0 (PU3UKe B IPAKTUUECKYIO 00IacCTh KU3HEACATEIbHOCTH;

yYMETb UHTETPUPOBATH 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00JIacTeil;

BBIJIBUTaTh HOBBIC UJI€H, IIpe/ylaraTh OPUTHHAIbHbIE TOAXO0AbI U PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33]a4H, JOMYCKAIOIINE aTbTePHATUBHBIC PEIICHUSI.

Padora ¢ undpopmanueii:

BIIAJIETh HABBIKAMU TOJydyeHUs WHpopMmaru (GU3NYECKOTO COAEP)KaHUS M3 MCTOYHHUKOB
pasHbBIX THUIIOB, CAMOCTOSITENIbHO OCYIIECTBIATH IOUCK, aHajdu3, CHCTEMaTU3alUI0 U
WMHTEPIPETAINI0 HHPOPMAIH Pa3TUYHBIX BUJOB U (HOPM MpeacTaBICHUS;

OLIEHUBATh JJOCTOBEPHOCTh MH(OPMAIINH;

WCIOJIb30BaTh CpeACcTBa HWH(MOPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHH B
pElIeHUH KOTHUTHUBHBIX, KOMMYHUKAaTUBHBIX U OPraHU3alMOHHBIX 3a/a4 C COONIOJICHHEM
TpeOOBaHUI SPrOHOMMKH, TEXHUKH O€30MacHOCTH, TUTHEHBI, pecypcocOepexeHns, IPaBoBbIX U
TUYECKUX HOPM, HOPM HH(OPMAIIMOHHON 0€30MacHOCTH;



CO3/1aBaTh TEKCThl (DPM3UYECKOTO COACPKAaHUS B pPAa3IMYHBIX (Qopmarax ¢ Y4E€Tom
HazHaueHUs WHPOpPMALMM W LEJNEeBOM ayAMTOpUH, BBIOMpAs ONTUMAIBHYIO (QOpMYy
MPEJCTAaBICHUS U BU3yaIU3aLlNH.

KoMMmyHuKkaTHBHBIE YHUBepcaIbHbIe y4eOHbIe JelCTBUA:

OCYIIECTBIISAThH OOIIEHHE HA YpoKaxX (PU3UKU U BO BHEYPOUHOH JIEATEIHHOCTH;

pacro3HaBaTh MPEANOChUTKA KOH(DIMKTHBIX CUTYAllMi U CMATYATh KOH(IUKTHI;

Pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOIO TOYKY 3pPEHUS C HCIOJIB30BAHHUEM S3BIKOBBIX
CPEICTB;

MMOHWMATh U UCTIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHANBUIYaJIbHOW PabOTHI;

BBIOMpATh TEMATHKy M METOIbl COBMECTHBIX NEHCTBHU € y4€TOM OOIIMX MHTEPECOB U
BO3MOKHOCTEH KaKJIOTO YWICHA KOJUIEKTUBA,

IIPUHAMATh [EJIM COBMECTHOM JESATENBHOCTH, OPraHHU30BBIBATH M KOOPAUHUPOBATH
JNEUCTBUSA MO €€ JOCTMKEHMIO: COCTAaBIATH IUIAH JEHUCTBUM, PACHPEACISATh POJU C YU4ETOM
MHEHUH YYaCTHHUKOB, 00CYKJIaTh pe3y/bTaThl COBMECTHOM pabOTHI;

OIICHMBATh KaYeCTBO CBOETO BKJIaJa M KaXJIOT0 YYaCTHHKA KOMaHIbl B OOLIUI pe3yabTaT
10 pa3pabOTaHHBIM KPUTEPUSIM;

IpeJIaraTb HOBBIE ITPOEKTHI, OLICHMBATh WJIECH C TO3ULMU HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYHIECTBJIATh IO3UTHBHOE CTPATETMYECKOE IOBEACHUE B PA3JIMYHBIX CHTYalMSX,
MPOSIBJIATH TBOPUYECTBO U BOOOpaxKeHHe, ObITh MHUIIMATUBHBIM.

PeryasiTuBHble yHUBepcalbHbIC YUeOHbIE A€l CTBUA
Camoopranuszaums:
CaMOCTOSITENIbHO OCYILECTBJIATh MO3HABATENIbHYIO IESITENbHOCTh B 0OnacTu (pU3MKU U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIE 3a1a4H;
CaMOCTOSITENIBHO COCTABJIATH IUIaH PEHICHHs] Pacu€THBIX W KAUeCTBEHHBIX 3ajad, IUIaH
BBITIOJIHEHUSI TPAKTUYECKOM paboThl ¢ Y4YETOM HMEIOLIUXCS PECypcoB, COOCTBEHHBIX
BO3MOYKHOCTEW U MPEANOYTECHUI;
JTaBaTh OLIEHKY HOBBIM CUTYAaIHsIM;
paciupsaTh paMKH yueOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MTPEANIOYTCHUH;
JieNlaTh OCO3HAHHBIM BBIOOP, apryMEHTHUPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCThH 3a
pelieHue;
OIICHUBATh MPUOOPETEHHBIN OTIBIT;
crocoOcTBOBaTh (OPMHUPOBAHMIO M TMPOSBICHUIO OSPYIUIMM B oOnactu  (pusmkwy,
MOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTENbHBIN U KyJIbTYPHBIH YPOBEHb.
CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJJIEKT:
JlaBaTh OLEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHBBI B JIE€ATEIbHOCTh, OLICHUBATH
COOTBETCTBHUE PE3YJbTATOB LIEIISIM;
BIIaJIETh HABBIKAMU MMO3HABATEIbHON pedIeKCUU KaK OCO3HAHUS COBEPIIAEMbIX JCHCTBUN
Y MBICJIUTEINIbHBIX MPOIECCOB, UX PE3YJIBTATOB U OCHOBAHUI;
WCIOJIb30BaTh MPHUEMBI peIeKCHU IS OLIEHKH CUTYallid, BEIOOpa BEPHOTO PEIIeHUS;
YMETh OLIEHUBATh PUCKHU M CBOEBPEMEHHO TPUHUMATh PEILICHUS 110 UX CHUKEHHIO;
MIPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX MPU aHAIU3€E PE3YJIbTATOB JIEATEIbHOCTH;
MIPUHUMATD ce0sl, MIOHUMAas CBOU HEJAOCTAaTKU U IOCTOMHCTBA;
MPUHUMATh MOTUBBI U apTYMEHTBI APYIUX [IPU aHAIU3€E PE3YJIbTATOB JIEATEIbHO CTH;
MPU3HABATh CBOE MPABO U MPABO APYTUX HA OIMIUOKH.
B mporiecce nocTrkeHNs TMYHOCTHBIX PE3YIbTATOB OCBOCHUS MPOTPAMMBI TIO (pHU3HKE ISt
YPOBHSI CpeHEro 00IIero o0pa3oBaHus y O0Oy4YaIOUIUXCS COBEPIICHCTBYETCS SMOIMOHATBHBIN
WHTEJUIEKT, IPeanoNararomuii chopMUPOBAHHOCTD:



CaMOCO3HAaHHsI, BKITIOYAIOIIET0 CIIOCOOHOCTh TOHMMATh CBOE SMOIIMOHAIBHOE COCTOSIHUE,
BHJICTh HAMPABIICHUS Pa3BUTHsI COOCTBEHHOM SMOIIMOHAIBHON Cephl, ObITh YBEPEHHBIM B ceO€;

CaMOPETYJIHPOBAHUS, BKJTIOYAIOMIETO CaMOKOHTPOJIb, yYMEHUE MIPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEICHHUE, CIIOCOOHOCTh aJanTHUPOBATHCA K SMOIMOHATHHBIM
W3MECHEHUSIM U TIPOSIBIISATH THOKOCTb, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIUK, BKIIOYAIONICH CTPEMJICHHE K JOCTH)KCHHIO TEIH H YCIEXY,
ONTUMH3M, HUHUITUATUBHOCTh, YMEHUE JICHCTBOBATH UCXO/IS U3 CBOUX BO3MOXKHOCTEH;

SMIATHH, BKJIIOYAIONIEH CIIOCOOHOCTh MOHMMATh AMOLMOHAIBLHOE COCTOSHUE JPYTHX,
VYUTBHIBATH €TO MPH OCYIIECTBICHHH OOIIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U COIIEPESIKUBAHUIO;

COIMAJILHBIX HABBIKOB, BKJIFOUAIOIIUX CITOCOOHOCTh BHICTPAUBATH OTHOIICHUS C APYTUMHU
JIOJIbMU, 3200 TUTKCS, IPOSIBJIATH HHTEPEC U pPa3periaTh KOHPIUKTEHIL.

MNPEIMETHBIE PE3YJIbTATHI

K xonuy oOyuenus B 10 kiiacce mpenMeTHble pe3yabTaThl HA 0a30BOM YPOBHE JIOJKHBI
oTpaxarb c(hOPMUPOBAHHOCTh Y OOyUaIOUINXCS YMEHHI:

JEMOHCTPUPOBATh HA MPUMEPAX POJib U MeCTO (Pu3uku B (HOPMUPOBAHUH COBPEMEHHOM
Hay4YHOW KApTHHBI MUDPA, B Pa3BUTHM COBPEMEHHON TEXHUKH M TEXHOJIOTHM, B IPAKTUYECKOMN
JIeSATEIILHOCTH JIFOJIEH;

YUYUTHIBaTh TPAHUIBI TPUMEHEHHUS H3YyYEHHBIX (U3UYECKUX MOJENICH: MaTepuaibHas
TOYKa, MHEepUUaibHasl CUCTeMa OTCYETA, aOCOJIOTHO TBEPAOE TENIO0, MACATbHBIA Tra3, MOJENIU
CTPOCHHMS Ta30B, KUJIKOCTEH W TBEPIBIX TEJ, TOUCUHBIN AIICKTPUUECKHUH 3apsi TP pPEIIeHUN
¢buznueckux 3anay;

pacro3HaBaTh (U3UYECKUE SBIEHUS (MPOIIECCH) M OOBSCHATh UX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJEKYISIPHO-KMHETUYECKOM TEOpPHH CTPOEHHUS BEUIECTBA U DJIEKTPOIUHAMHKU:
paBHOMEpPHOE M PaBHOYCKOPEHHOE MPsIMOJMHEWHOE MBH)KEHHE, CBOOOJHOE NaJeHUE Tell,
NBIDKEHHE TI0 OKPYKHOCTH, WHEpIHUs, B3auMojeicTBre Tei, auddys3us, OpoyHOBCKOE
NBUKEHHE, CTPOCHHE XUAKOCTeH M TBEPABIX TeNl, U3MEHEHUE 00bEMa Tesl MpU HarpeBaHUU
(oxytaXkieHnn), TEeIJIOBOE paBHOBECHE, HCIIApeHHe, KOHACHCAllUs, TUIaBlIeHUE, KpUCTAIIN3allus,
KHUIIEHHE, BJIAKHOCTHh BO3/yXa, MOBBIIICHHE JaBJICHUS ra3a MpU €ro HarpeBaHUU B 3aKPHITOM
cocyze, CBf3b MEXKIy MapaMeTpamMH COCTOSIHHMSI ra3a B H30MpOIeccax, 3JeKTpuU3alus Tell,
B3aUMO/ICHCTBUE 3aPSJIOB;

OTHCHIBAaTh MEXaHWYECKOE JIBIKEHUE, HCMOb3Yysl (U3NYECKUE BEIMUYMHBI: KOOPAMHATA,
MyTh, MEpPEMEIleHNEe, CKOPOCTh, YCKOpPEHHE, Macca Teja, CHa, UMIYJIbC Teja, KHHETHYeCcKas
SHeprusi, MOTEHLHUaJbHAsl AHEpPrusi, MexaHudeckas padoTa, MeXaHHMYecKas MOIIHOCTb; MpHU
ONMHMCAHUU TMPABWIBHO TPAKTOBAaTh (PU3MUECKUH CMBICA HUCHOJB3YEMbIX BEIMYMH, HUX
0003HaYEeHHSI U €IUHUIIBI, HAXOAUTH (OPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3UYECKYIO BETUUYUHY
C IPYrUMU BEIHMUYNHAMU;

OTHCHIBaTh HW3YyYEHHBIC TEIJIOBbIE CBOICTBA Tel U TEIUIOBBIC SIBIICHUS, HCIOJb3YS
¢dbusznueckue BETUYMHBI: JAaBJICHHE Tra3a, TeMIepaTypa, CpedHss KUHETHYecKas »Heprus
Xa0THYECKOTO JIBUYKEHHS MOJIEKYJ, CpPEJHEKBaJApaTU4YHasi CKOPOCTb MOJEKYNI, KOJIUYECTBO
TEIUIOThI, BHYTPEHHSSI DHEprus, padora rasza, kodG(UIHMEHT MOJIe3HOro ACWCTBUS TEIIOBOTO
JIBUTATENS; TPU ONTUCAHUH MPABUIHHO TPAKTOBATh PU3NYECKUI CMBICI HCTIOIb3yEeMbIX BETUYHH,
uX 0003HAYeHUS M EIUHHIIBI, HAXOIUTh (OPMYIBI, CBSA3BIBAIOIINE JaHHYIO (PU3UYECKYIO
BEITUYMHY C JPYTUMHU BETUUMHAM;

ONUCHIBATh M3YyYEHHBIE 3JIEKTPUUYECKHUE CBOWCTBA BEIIECTBA M JJIEKTPUUECKHUE SBIICHUS
(poriecchl), UCTMONB3YS (PU3NYECKUE BEIMUMHBI: DJCKTPUUECKUHN 3apsijl, AJIEKTPUYECKOEe MoJie,
HaMpsHKEHHOCTh  MOJIsA, TOTEHLMAN, PAa3HOCTh MOTEHUMAJIOB; MPU OMUCAHUU MPABUIHHO
TPAKTOBAaTh (PUIUUYECKHI CMBICT HCIONb3YEMBIX BEJIMYMH, WX OO0O3HAUEHUS W EIAMHHIIBI;
yKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (PU3UUYECKYIO BEIMYUHY C IPYTUMH BETMYHHAMU;

aHAIM3UPOBATh (U3UYECKUE TPOIECCHl M SIBICHHUS, UCTONB3Ys (U3NYECKHE 3aKOHBI U
MPUHIMIEL: 3aKOH BceMupHoro tarotenus, |, |l u |1l 3akonst HproToHa, 3aKOH coxpaHeHUs



MEXaHMYECKOW SHEPIrUH, 3aKOH COXPAHEHUS MUMITYJIbCa, MPUHIUI CYNEPIO3UIIMH CUJI, TPUHIIHIT
paBHOIPABHS MHEPIHATBHBIX CHCTEM OTCUETA, MOJEKYIAPHO-KHHETHYECKYIO TEOPHIO CTPOCHUS
BEIIECTBA, Ta30BbIe 3aKOHBI, CBA3b CpEOHEH KWHETHYECKON SHEPrHM TEMJIOBOTO JBM)KECHUS
MOJIEKYJ ¢ a0CONIOTHON TemIepaTypoid, MepBBIA 3aKOH TEPMOJWHAMHKH, 3aKOH COXPaHEHUS
JNMEKTPUUECKOTO 3apsia, 3akoH KymoHa, mpu 3TOM pas3inuyarh CIOBECHYIO (DOPMYIHUPOBKY
3aKOHA, €r0 MaTeMaTHYECKOE BhIPAKEHUE U YCIIOBUS (IpaHUIIbI, 001aCTH) MIPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC TPUHIIMIIBI ICHCTBHS MaIIMH, TPUOOPOB U TEXHUYECKUX YCTPOICTB;
pa3nuyaTh yCIoBUs UX O€30MIACHOTO MCIIOJIb30BAaHUS B TOBCETHEBHOM KU3HU;

BBITIOJTHATE JKCIIEPUMEHTHI 110 HMCCIEJOBAHUIO (PU3MUECKUX SBJICHUH M TPOIECCOB C
UCTIOJIb30BAHMEM  TPSIMBIX M KOCBEHHBIX HW3MEPEHUH, Tpu 3TOM  (OPMYIMPOBATH
npobieMy/3agady ¥ TUIOTE3y Y4eOHOro OKCIIEPUMEHTa, COOUpaTh YCTAaHOBKY U3
MPEUI0KEHHOTO 000PYA0BaHUS, TPOBOIUTH OTIBIT U (POPMYIIUPOBATH BBIBOJIBI;

OCYIIECTBIISITh MPSIMBIE W KOCBEHHBIE W3MEPEHHUS (PHU3MUYECKHX BEIUYMH, IMPH ITOM
BBEIOMPATh ONTHUMAJBHBIN CIIOCOO W3MEPEHHS M HWCIOJb30BAaTh HM3BECTHBIE METOIBI OLIEHKH
MIOTPEITHOCTEN U3MEPEHUN;

WCCIIEZIOBAaTh 3aBUCUMOCTH MEXAYy (PHU3MUECKUMH BEIMYMHAMH C HCIOJIH30BaHUEM
NOpSIMBIX W3MEPEHWH, TPH DSTOM KOHCTPYHMPOBATh YCTAaHOBKY, (HKCHPOBATH pPE3yJIbTaThI
MOJTy4EHHOH 3aBUCHMOCTH (PU3MUYECKMX BEIMYMH B BUE TaOIHIl U rpadUKOB, JENaTh BHIBOJIBI
10 pe3yJbTaTaM UCCIIEIOBaHUS;

cobmoaTh mpaBmia O€30MacHOro Tpyda HpU TPOBEACHHHM HCCIENOBAaHWH B paMKax
y4eOHOTO SKCHEepHMEHTa, Y4eOHO-MCCIEeTOBATENbCKOH W  IMPOEKTHOW JIESITENbHOCTH C
HCIO0JIb30BAHNEM U3MEPHUTENBHBIX YCTPONUCTB U JIabOpaTOPHOro 000PyI0BaHUS;

pemaTh pacu€THBIE 3aJa4d C SBHO 3aJaHHOM (PH3MYECKOW MOMAEIBIO, HCIOJb3Ys
(bu3nveckre 3aKOHBI U MPUHIUIIB, HA OCHOBE aHAJIM3a YCIOBHS 3aJaddl BEIOUPATH (PH3HUECKYIO
MOJieNb, BBIAENATh (PU3UUYECKHE BEIMYMHBI U (OPMYINbI, HEOOXOAUMBIE ISl €€ pelleHMs,
IIPOBOJIUTH PAcU€Thl M OLICHUBATh PEAIbHOCTh MOyYEHHOI'O 3HAYE€HUS! (PU3HMUECKON BEITMYHHBI;

pelaTh KaueCTBEHHBbIE 3aJauM: BBICTPAUBAaTh JIOIMUYECKH HENPOTHBOPEUYHMBYIO IETIOYKY
paccyKJeHUI ¢ ONOPOH Ha N3YYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3MUECKUE SIBIICHMS,;

UCIOJb30BaTh MPU pelIeHUMM Y4eOHBIX 3ajad COBPEMEHHbIE HMH()OPMAILIOHHbIE
TEXHOJIOTUU [yl TIOUCKA, CTPYKTYPUPOBAHMsI, MHTEPIPETALUU U IMPEACTaBICHUS Y4eOHOH U
Hay4YHO-TIONYJISIPHOM MH(pOpPMALMK, HOJYYEHHOW M3 Pa3IUYHBIX HCTOYHHUKOB, KPUTHYECKU
aHAJIM3UPOBATh M10Jy4aeMyr0 HH(OpPMAILHIO;

IPUBOJMUTH MPUMEPHI BKJIA/Aa POCCUNHCKUX U 3apyOEKHBIX YUEHBIX-(U3MKOB B pPa3BUTHE
HayKd, 0ObsICHEHUE NTPOLIECCOB OKPYXKAIOIIEr0 MUpa, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHA;

UCIOJb30BaTh TEOPETUYECKUE 3HAHUA 1O (U3UKE B IIOBCEJAHEBHOW JKHU3HU IS
oOecrieyeHus 6€30MaCHOCTH MPU OOpALEHUHN C TPUOOpaAMH U TEXHUUECKUMH YCTPOHCTBAMM, AJIS
COXpaHEHHUs 3/I0POBbsI U COOJIOACHUS HOPM KOJIOTMYECKOT0 TIOBEACHUS B OKpYXKaIOLIEH cpere;

paloTath B IpymIie C BHIIOJHEHUEM PA3IUUHBIX COLUAIIBHBIX POJIeH, IIaHUPOBaTh paboTy
IpYyIIBbl, palMOHAIBLHO paclpelesiaTh O0O0A3aHHOCTH U IUIAHUPOBAaTh JIEATEIBHOCTh B
HECTaHJAPTHBIX CUTYalUsAX, aJeKBaTHO OLEHMBATh BKJAJ KaXJOTO U3 YYaCTHUKOB I'PYIIIbI B
peleHre paccMaTpuBaeMOi pOOIEMBI.

K xoHiy oOyuenust B 11 kJjacce mpeIMeTHbIe pe3yibTaThl Ha 0a30BOM YpPOBHE JOJKHBI
oTpakaTh c(GOPMUPOBAHHOCTD y OOyUaIOIUXCS YMEHHUI:

JIEMOHCTPUPOBATh Ha MpPUMEpPAX poJib U MecTO (U3UKU B (POPMHUPOBAHUU COBPEMEHHOMH
Hay4YHOM KapTHHBI MUpPA, B Pa3BUTUU COBPEMEHHON TEXHUKU M TEXHOJOTHMH, B MPAKTUYECKOH
NeATeNbHOCTH JII0JIeH, IeJIOCTHOCTh U €MHCTBO (PM3MUECKON KapTUHBI MUPA;

YUUTBIBATh TPAHHUIBI TNPUMEHEHUS W3YYCHHBIX (PU3MUECKUX MOJENe: TOYeuHbIH
SNIEKTPUYECKUI 3apsijl, JIyd CBeTa, TOYEYHBIM HCTOYHMK CBETa, sIEpHas MOJeNb aroma,
HYKJIOHHAs1 MO/JIEJIb aTOMHOTO si/Ipa MPpH PelIeHUN (GU3UUECKUX 3a/1a4;

pacrio3HaBaTh (pu3HyeckHe SBICHUS (MIPOLECCH) U OOBACHATH UX HAa OCHOBE 3aKOHOB
ANIEKTPOJMHAMUKN U KBAHTOBOW (PU3MKH: >JIEKTpUUECKas MPOBOJUMOCTb, TEIUIOBOE, CBETOBOE,



XMMHYECKOE, MAarHUTHOE [CHCTBUS TOKAa, B3aMMOJICHCTBHE MArHUTOB, JJICKTPOMArHUTHAs
WHIYKIHS, JCWCTBHE MArHUTHOTO TIOJIsI HA MPOBOJHUK C TOKOM U JIBIDKYIIUHCS 3aps,
AJIEKTPOMATrHUTHBIC KOJICOAHUS M BOJIHBI, MPSIMOJIMHEHHOE pacIIpOCTPaHEHUE CBETA, OTPAKEHUE,
npenomiieHue, uHTepdepeHusa, audpakiuus W MOSIpU3alUS  CBETa, JTUCIIEPCUS CBETa,
doToanekrpudeckuit 3¢pdekt (GoTorddeKT), CBeTOBOE JaBlIeHUE, BOSHUKHOBEHUE JTMHEHYATOTO
CIIEKTpa aToMa BOJIOPOJIa, €CTECTBEHHAsI M HCKYCCTBEHHASI PATMOAKTHBHOCTE;

OTIMCHIBATh M3YYCHHBIE CBOWCTBA BEIIECTBA (IEKTPUYECKHE, MArHUTHBIC, ONTHYCCKHE,
AIEKTPUIECKYI0 MTPOBOJUMOCTh PA3JIMYHBIX CPEl) W JIEKTPOMArHUTHBIC SIBIICHUS (IIPOLIECCHI),
UCTIOJIB3YS  (U3MYCCKUE BEIMYMHBI: DSJCKTPHUSCKUN 3apsj, CHIa TOKa, DSJICKTPHUSCKOE
HapsDKEHUE, DIISKTPUIECKOE COMPOTHBIICHUE, PA3HOCTh TIOTEHITUAJIOB, AJICKTPOABIDKYIIAS CUIIA,
paboTa TOKa, WHAYKIMS MarHATHOTO TOJsA, cwia Awmepa, cuia JIopeHIa, MHIYKTHBHOCTh
KaTYIIKH, JHEPTUs JJIEKTPUYECKOT0 W MArHUTHOTO IIOJICH, TIEPUOJ W YacToTa KojeOaHui B
KoJIeOaTeIbHOM KOHTYpE, 3aps] U CHJIa TOKa B MPOIECCE TAPMOHHYECKHUX AICKTPOMATHUTHBIX
KoJjeOaHuii, (OKyCHOE pacCTOSHHE W ONTHYECKas CHJIa JIMH3BI, TPH OINMCAHUU IPABUIBHO
TPaKTOBaTh (U3WYCCKUH CMBICT WCIOJIB3YEMBIX BEIIMYUH, WX OOO3HAYCHHS ¥ CIUHUIIBI,
YKa3bIBaTh (DOPMYIIbI, CBSI3BIBAIONINE JAHHYIO (PU3HUECKYIO BETMUMHY C APYTUMHU BETUIHHAMU;

OTIMCHIBATh WM3yYCHHBIC KBAHTOBBIC SIBJICHHS W TPOIECCHI, HCIOJB3YS (pU3MUecKue
BEJIUYHMHBI: CKOPOCTHh JJICKTPOMArHUTHBIX BOJIH, JJTMHA BOJHBI M YacTOTa CBETA, DHEPIUS U
UMITYJIBC (POTOHA, IEPHOJI TOJypaciiajia, SHEPTHS CBSI3W aTOMHBIX sjep, NPU ONHUCAHUU
MPABWJIBHO TPAKTOBaTh (M3MUECKUN CMBICT HCIOJB3YEMBIX BEJIUYHH, HX OOO3HAYCHHUS W
SIMHUIIBI, YKa3bIBaTh (POPMYIIBI, CBS3BIBAIONINE TAHHYIO (U3WUYSCKYIO BEIMYUHY C JIPYTHMH
BEJTMYMHAMH, BBIUUCIISITh 3HAUCHUE (PU3NICCKOM BEJTMYNHBI;

aQHAJIM3UPOBATh (DU3WUYECKUE TPOICCCH M SIBJICHUS, UCTOIB3Ys (PU3NYCCKUE 3aKOHBI U
NpUHIMIEL: 3akoH Owma, 3aKOHBI MOCIEJOBATEIBPHOIO H  TMApPAUICIBHOTO  COCIUHEHUS
MPOBOJHUKOB, 3akoH JDkoyms—JIeHna, 3akoH  3JIGKTPOMAarHUTHOW  WMHAYKUHMH, 3aKOH
MPSIMOJIMHEHOTO PaCIpOCTPaHEHUs CBETAa, 3aKOHBI OTPAKEHMS CBETa, 3aKOHBI MPEIOMIICHUS
CBeTa, ypaBHeHHMe OWHImTeHHa M1 (GoTtodddeKTa, 3aKOH COXPAHCHHS JHEPTUH, 3aKOH
COXpAaHEHHUs HMITyJbCa, 3aKOH COXPAHEHUS JJIEKTPUYECKOTO 3apsiia, 3aKOH COXPaHEHUS
MaccoBOr0 4YHCIla, HocTynaaTsl bopa, 3aKOH pajMOaKTUBHOTO pacmnaja, MpH 3TOM pa3iuvarh
CIIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €ro MaTeMaTU4YeCKOe BBIPAKEHHE M YCIOBHUS (IPaHUIBL,
00J1aCTH) TPUMEHUMOCTH;

OTIPEJIeNIATh HaIpaBJIEHWE BEKTOpa MHIYKIIMM MArHUTHOTO TOJS IMPOBOJHHUKA C TOKOM,
cuibl Amniepa u cuibl JlopeHna;

CTPOUTH U OIUCHIBATH U300pakeHHE, CO3/1aBaeMOE INIOCKUM 3€PKaJIoM, TOHKOM JTMH301;

BBITIOJIHATh JKCIIEPUMEHTHI IO HCCIEIOBAHUIO (PU3MYECKHX SBJICHUI M MPOLECCOB C
UCIOJIb30BAHMEM TPSAMBIX W KOCBEHHBIX U3MEpEHHWil: mpu 3ToM  (opMynupoBaTh
npoOneMy/3agadyy W TUNOTE3y Y4eOHOTO OKCIEPUMEHTa, COOMpaTh YCTaHOBKY W3
MPeI0KEHHOT0 000PYAOBAaHUS, TPOBOAUTH OTIBIT U (JOPMYITHUPOBATH BHIBO/IBI,

OCYILIECTBIISITh NPSAMBIE U KOCBEHHBIE H3MEPEHUs (U3UYECKUX BEITUYHMH, TPU ITOM
BBIOMpATh ONTUMAIbHBIA CHOCOO H3MEpPEHUs M HCIOJIb30BaTh W3BECTHBIE METOIbI OICHKH
MOrPELTHOCTEN U3MEPEHUN;

HCCIIEeI0BATh 3aBUCUMOCTH (PU3NYECKHUX BEJIMYMH C UCMOJIB30BaHUEM MPSIMBIX U3MEPEHUN:
MpU 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (DMKCHPOBATHh PE3ylbTAaThl MOTYYEHHON 3aBUCHUMOCTH
¢buznuecKuXx BENWYMH B BHUAE TaOMUIl M TpauKOB, JelaTh BBIBOABI MO pe3yiabTaTaMm
WCCIIeIOBAHUS;

coOnrofaTh mMpaBuiIa O€30MacHOr0 TpyAa MPH MPOBEACHMM HCCIEIOBAaHUN B paMKax
y4eOHOTO 9IKCIEPUMEHTa, Y4eOHO-HUCCIEeNOBATENLCKOH U MPOCKTHOW JESITENbHOCTH C
MCIO0JIb30BAaHUEM U3MEPHUTENBHBIX YCTPOUCTB U JIaOOPaTOPHOTO 000PYIOBAHUS;

pemiath pacu€THble 3aJa4dl C SBHO 3aJaHHON (U3UYECKOW MOJENbI0, HCIOJIb3Ys
(usnuecKkre 3aKOHBI M MPUHIIKIBI, HA OCHOBE aHAIM3a yCIOBUS 33/1a4Ml BHIOMPATh (DPU3HUECKYIO



MOJIeNb, BBIIENATh (DU3UYECKHE BEIMUYMHBI U (OPMYINbI, HEOOXOAMMBbIC Ui €€ pelieHHs,
IIpOBOAUTD paC‘IéTBI 1 OLICHUBATL PCAJIbHOCTD IMOJTYYCHHOI'O 3HAYCHHUA (1)I/I3I/I'-ICCKOI\/JI BCINYUHBI,

peiiath KAa4YCCTBCHHBIC 3ala4W: BBICTPAUMBATL JIOTUYCCKHW HCHOPOTUBOPCHUBYIO ILCIIOYKY
paccyXKJIeHHl ¢ ONOPON Ha U3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PH3UYECKUE SIBIICHHS,;

UCIONBb30BaTh MPH pEIICHHH Y4eOHBIX 3a7ad COBPEMEHHBbIE HH(POPMAIIOHHBIC
TEXHOJIOTMM JUIsl NIOMCKA, CTPYKTYpPUPOBAHUS, MHTEPIpETAlMM U IPEJICTaBICHUs y4yeOHOW u
HAyYHO-TIOMYJISPHONH WHQPOpPMAIUK, TOJYYCHHONH €3 PA3JIMYHBIX HCTOYHUKOB, KPUTHYECKU
aHAIM3UPOBATH NOJIy4aeMyr0 HHPOPMAIHIO;

OOBSACHATH NPUHLIUIIBI IEHCTBUS MaIlIMH, TPUOOPOB U TEXHUUECKUX YCTPOWUCTB, pa3inyaTh
YCTIOBHSI HX 0€3011aCHOTO MCIIOJIb30BaHUS B TOBCEHEBHOM JKU3HU;

MIPUBOJIUTh HPUMEpPHI BKJIAAA POCCUNUCKUX U 3apyOekHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKHd, B 00BSICHEHHE MPOIIECCOB OKPY)KAIOLIETO MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTHIA;

HCIIOJI30BATh TCOPCTUUCCKUEC 3HAHUA 110 (I)I/I3I/IK€ B HOBC@[[HGBHOﬁ KHU3HU JJIA
obecrnieueHns 0€30MacHOCTH MpU OOpallleHuH ¢ MPUOOPaMU U TEXHUYECKUMH YCTPOUCTBAMH, ISt
COXpaHEHHS 3[J0POBBS U COOIIOICHNS HOPM 3KOJIOTHYECKOTO TTOBEJICHUS B OKPYKAIOIIEH cpene;

paboTaTh B IpyIIE C BHIIIOJHEHUEM PA3IMYHBIX COLMATIbHBIX POJIEH, IUIAHUPOBATh paboTy
rpynmnsl, panyuoOHAJIbHO PpacCnpeacisiaThb 00sI3aHHOCTH U IUIaHUPOBATh  ACATCIIBHOCTL B
HCCTAHJAPTHBIX CUTyalUsAX, aACKBATHO OLCHMBATH BKJIAJ KaXXAOTO0 M3 YYAaCTHUKOB I'PYIIIBI B
pelIeHne pacCcMaTpuBaeMOi TPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHMUE 10 KJIACC

KoandecTBO 9acoB

Ne DJIeKTpOHHbIE (LI (POBbHIE)
i HaumeHnoBaHue pa3/ejioB U TeM MPOrPaMMBbI Kontpoabnsie | TIpakTuueckue — 0BPa3oBaTeIbHbIE PeCypChI
Bceero
pa6oTsI padoThI (bubmnoreka IIOK)
Paznea 1. PUBUKA U METO/JIbI HAYUYHOTI'O ITIO3HAHU S
11 ®u3KKa ¥ METOIbl HAYYHOTO IIO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 2
Paznen 2. MEXAHUKA
2.1 Kunematuka https://m.edsoo.ru/7f41bf72
2.2 Jlnramuka https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXPAaHEHUS B MEXaHHUKE 1 1 https://m.edsoo.ru/7f41bf72
Hroro mo pazueny 18
Pazgen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJAUHAMHUKA
3.1 OCHOBBI MOJICKYIISIPHO-KUHETHYECKON TEOPUHU 9 1 https://m.edsoo.ru/7f41bf72
3.2 OCHOBBI TEPMOTUHAMUKH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOsIHUS BelecTBa. Da3oBbie 5 httos://m.edso0.ru/7fALbF72
MIePEXO/IbI
Hroro 1o paszueny 24
Paznen 4. JIEKTPOAMHAMUKA
4.1 DneKkTpocTaTuKa 10 1 https://m.edsoo.ru/7f41bf72
4.2 Hocrostistii onextpiieckitit Tok. Tokit b 12 1 1 https://m.edsoo.ru/7f41bf72
Pa3IUYHBIX Cpellax
Utoro no pazneny 22
PesepBHOE Bpems 2 1
OBUHIEE KOJIMYECTBO YACOB 110 IPOTPAMME 68 4 4
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TEMATHUYECKOE IINIAHUPOBAHMUE 11 KJIACC

KoaudecTBO 4acoB

Ne DJIeKTpOHHbIE (LN (POBbIE)
/i HaumenoBaHue pa3aejioB U TEM IIPpOorpaMmMmabl Beero KOHTpOJIbHBIe HpaKanecxne 05pa3OBaTe.]II)HI)Ie pecypebl
padoTsI padoThbI (BuGmorexa 11OK)
Pa3nea 1. JIEKTPOJINHAMUKA
1.1 MaruuTtHoe nose. DIeKTpOMarHuTHas MHIYKIUS 11 1 3 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHBI
2.1 MexaHn4YecKue U 3JIeKTPOMarHUTHbIE KOJIEOaHUs 9 1 https://m.edsoo.ru/7f41c97c
2.2 MexaHn4yecKue U 3JeKTPOMarHUTHbIE BOJHBI 5 1 https://m.edsoo.ru/7f41c97c
2.3 Ontrka 10 3 https://m.edsoo.ru/7f41c97c
Hroro o pazgeny 24
Paznea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUU OTHOCHUTEJBbHOCTH
3.1 OCHOBBI CHIEITUATHFHON TEOPUH OTHOCUTEIBHOCTH 4 1 https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 4
Paznen 4. KBAHTOBAS ®U3UKA
4.1 DneMeHThl KBAHTOBOM ONTHKHU 6 https://m.edsoo.ru/7f41c97c
4.2 Crtpoenue aToma 4 https://m.edsoo.ru/7f41c97c
4.3 ATOMHOE AP0 5 https://m.edsoo.ru/7f41c97¢c
Hroro mo pazgeny 15
Paznen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKHN
5.1 DneMEeHThl aCTPOHOMHUU U aCTPOPU3UKU 7 1 https://m.edsoo.ru/7f41c97¢
Utoro no pazneny 7
Paznen 6. OGOBLIAIOLIEE IOBTOPEHUE
6.1 O6o06mmaroniee TOBTOPEHHE 4 https://m.edso0.ru/7f41c97c
Hroro no paszneny 4
PeszepBHOe Bpems 3
OBHIEE KOJIMYECTBO YACOB 110 TIPOT'PAMME 68 4 7
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IHOYPOYHOE IINIAHUPOBAHME 10 KJIACC

KoaundecTBO 9acoB

Ne Hara 21OP
Tema ypoka . .
n/n yp Beero | Kont Tpatr uzydyed | (bBubmuoreka [{OK)
padoTrel | padoThI

1 ®du3uka — Hayka o npupoje. Hayunsle MeTo1bl TO3HAHKS 1 https:/m.edso0.ru/ff0c32e
OKPY’KaIOILIEro MUpa

2 Ponb u Mecto pusuku B (bopMHPOBaHI/H/I COBPEMEHHOH HayqHOH 1 https:/m.edso0.ru/ff0c33e6
KapTHUHBI MUPA, B TPAKTUYECKOM JI€ATEIbHOCTH JIIOJIEN

3 Mexannueckoe BrkeHue. OTHOCUTEIbHOCTh MEXaHUYECKOTO 1 https://m.edsoo.ru/f0c3508
nsuxkenus. [lepemenienne, CKOpocTb, YCKOPEHHE

4 PaBHOMEpHOE MPAMOJIMHENHOE IBHKECHUE. 1 https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE MPSIMOJIMHEWHOE JIBH)KEHUE. 1 https://m.edsoo.ru/ff0c372e

6 CBoboaHOE majieHre. Y CKOpeHrue CBOOOTHOTO TTaICHHMS 1 https://m.edsoo.ru/ff0c39cc

7 KpuBonuneiinoe nuxenue. [IBuxeHne MaTepuaabHOW TOUKH 110 1 https://m.edsoo.ru/ff0c3ada
OKPYXHOCTH

8 [Tpuniun OTHOCEITCJ'IBHOCTI/I lNanunes. UnepuuanbHble CUCTEMBI 1 https://m.edsoo.ru/ff0c3bes
otcyerta. [lepBblii 3akoH HeroToHA

9 Macca tena. Cuna. HpHHanvcynepnosnunn cwi. Bropou 3akon 1 https://m.edsoo.ru/ff0c3bes
HeroToHa a1 MarepuanbHOW TOUKU

10 | Tperuu 3akoH HproTOHA /ISt MaTepUAIBLHBIX TOYEK. 1 https://m.edsoo.ru/ff0c3be8

11 3akoH BceMHpHOro Tarotenus. Cuna tspkectu. llepsas 1 https://m.edsoo.ru/ff0c3d00
KOCMHYECKasi CKOPOCTh

12 | Cuna ynpyroctu. 3akoH ['yka. Bec Tena 1 https://m.edsoo.ru/ff0c3e18

13 Cuna tpenus. Kosdduuuent tperns. Cuna conpoTHBIIEHUS MIPU 1 https://m.edsoo.ru/fOC376
JIBMDKEHUH TeJa B )KUIKOCTH MJIU ra3e
[ToctynaTensHOE U BpallaTelbHOE JBU)KEHHE a0COIIOTHO TBEPAOTO

14 | rena. MomeHnT cuitbl. [Tnedo cuibl. YcnoBust paBHOBeECHS TBEPIOTO 1 https://m.edsoo.ru/ff0c41a6
Tena
HMiynec MaTepuanbHOW TOUKH, CUCTEMBI MAaTEPUAIIBHBIX TOYEK.

15 | Ummynbe cuinbl. 3aKOH COXpaHeHUs UMIyNbca. PeakTuBHOE 1 https://m.edsoo.ru/ff0c43d6
JBUKCHHE

16 | PabGora u MoutHOCTh cuiibl. KuHeTnueckast sHeprusi MarepuaibHO i 1 https://m.edsoo.ru/ff0c4502
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Touku. Teopema 00 U3MEHEHUN KHHETUYECKOW SHEPTUU

[ToreHumaneHas sHeprus. [loTeHnnanpHas SHEPrUs ynpyro

17 | nepopmupoBanHOH npyxuHBL. [loTeHIManbHAS SHEPTUS Tea 1 https://m.edsoo.ru/ff0c461a
BOJIM3H IOBEPXHOCTH 3eMIIH
[ToTreHnumansHbIe U HENOTEHIMAIbHBIE CHITBI. CBsI3b pabOTHI

18 | HemOTEHIMATBHBIX CHJI C I3MEHEHNEM MEXaHUYEeCKOW YHEPTUU 1 https://m.edsoo.ru/ff0c478c
CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXaHUYECKOW SHEPTUU
JlabopaTtopHas pabota «MccnenoBanue CBs3u pabOTHI CUJIBI C

19 | u3MeHeHneM MeXaHUYeCKOH SHEPTHH Tella Ha TIpUMepe pacTsKEHUS 1
PE3UHOBOTO KI'yTa»

20 KonTponbnas pabora no teme «Knnemartuka. JluHamuka. 3aKOHbI 1 https://m.edsoo.ru/f0cAb74
COXPAHEHHUS B MEXAHHUKE)

21 OcHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKON TEOPUH. 1 https://m.edsoo.ru/FocAde?
Bbpoynosckoe nuxenue. uddys3us

22 XapakTep ABUKECHUS U BSaI/\I'MOJIe%'ICTBI/ISI qacTHUIl BelecTtBa. Moeau 1
CTPOEHUS Ta30B, )KUJIKOCTEH U TBEPIBIX Tell

23 | Macca mounekyn. KonmaectBo BemectBa. [loctossHHas ABoraapo 1

24 TermmoBoe paBHoBecue. Temneparypa u e€ uamepenue. [llkana 1
temnepatyp Llenbcus

25 | Uneanbnbiii raz B MKT. OcHoBHOE ypaBHeHue MKT 1 https://m.edsoo.ru/ffOc4fde
AOcourroTHas TeMIiepaTypa Kak Mepa CpeHeil KHHETHUeCKOU

26 | sHepruu ABWXEHUS MOJICKYJI. YpaBHeHHe MeHeneeBa- 1 https://m.edsoo.ru/ff0c511e
Knaneiipona

27 | 3akoHn JlanpToHa. ["a30BBIC 3aKOHBI 1

28 JlaboparopHas pabota «lccnenoBanue 3aBUCIMOCTH MEXTY 1
rapaMeTpamMu COCTOSIHHSI Pa3pPEKEHHOTO ra3ay

29 | H3ompoliecchl B HeaIbHOM ra3e M ux rpadudeckoe nmpeacTaBicHue 1 https://m.edsoo.ru/ff0c570e
BHyTpeHHss SHeprus TepMOIMHAMUYECKOW CUCTEMBI U CIIOCOOBI €€’

30 | usmenenus. KonnuecTBo TemaoTsl U paboTta. BHyTpeHHss sHeprus 1 https://m.edsoo.ru/ff0c5952
OJIHOATOMHOT'O MJICAJIBHOT'O Tra3a

31 | Bunsl Tensonepenayu 1 https://m.edsoo.ru/ff0c5c36

32 | YaenpHas TEIIOEMKOCTh BemecTBa. KonnyecTBo TEMIOTHI PpH 1 https://m.edso0.ru/ff0c5c36
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Tertonepenaye. AquabaTHbIA Iporece

IIepBblit 3aKOH TEPMOAVMHAMUKH U €r0 IPUMEHEHHE K

33 1 https://m.edsoo.ru/ffOc5efc
u3oIpoLeccam

34 HeobpaTumocTs miporieccoB B mpupoae. Bropoit 3akoH 1 https://m.edso0.ru/f0c6230
TEPMOTUHAMUKH

35 | [puamun neiicreus u KI1J[ TeruioBoit MamyHel 1 https://m.edsoo.ru/ff0c600a

36 | Huxn Kapuo u ero KI1J] 1

37 | Dxosornveckue mpoOIeMbl TEIUIOIHEPTETHKH 1

38 O6o0matomuii ypok «MousekymnsipHast ¢puzuka. OCHOBBI 1 https://m.edsoo.ru/ff0c6938
TEPMOTUTHAMUKI)

39 KonTtponbHas padoTa mo teme «Monekymsipaas ¢puznka. OCHOBBI 1 https://m.edsoo.ru/ff0c6a50
TEPMOTUTHAMUKID)

40 | ITapoobOpa3zoBaHue U KOHAeH AWM. VcmapeHue u KuieHue 1 https://m.edsoo.ru/ff0c63b6

a1 ﬁxai)COJ'IIOTHaSI ¥ OTHOCHUTEJbHAS BIIAYKHOCTH BO3yXa. HachIeHHBIH 1 https://m.edsoo.ru/FOc64ds
TBépnoe teno. Kpucramnuueckue u amopgHsbie Tena. AHU3O0TPOIHS

42 | cBorcTB KpucTaioB. XKuakue kpuctamibl. CoBpeMeHHbIE 1 https://m.edsoo.ru/ff0c65f0
MaTepuabl

43 [InaBneHue u KpucTauM3aus. Y aelbHas TEIUIoTa IJIaBJICHHUS. 1 https://m.edsoo.ru/ff0c6708
CyOiumariust

44 | YpaBHeHHe TEIJIOBOTrO OaaHca 1 https://m.edsoo.ru/ff0c6820

45 DJIeKTpu3alus Tell. DNeKTpUuYeCcKuur 3aps. JIBa Buaa 1 https://m.edsoo.ru/ffoc6bee
AIIEKTPUYECKHX 3aPSI0B

16 [IpoBOAHMKH, AUIIEKTPUKHU U HOJYIPOBOJHUKU. 3AKOH COXPAHEHUS 1 https://m. edsoo.ru/fOcebee
AIIEKTPUYECKOTO 3apsia

47 BSaI/IMOI[eI/ICTBI:Ie 3apsanoB. 3akoH Kynona. Toueunsiu 1 https://m. edsoo.ru/ff0c6eed
AIIEKTPUYECKUH 3apsi

48 Hanpsxeéanocts SMEKTPUECKOTO HOJ‘IH.“HpI/IHI_II/IH CYIEepIIO3UIUU 1 https://m. eds0o.ru/fOcedf2
ANEKTPUUECKUX MoJier. JINHNYM HanpsyKEHHOCTH

49 PaGora cun snekrpoctaruueckoro moss. [lotennuan. PazHocTsb 1 https://m. edsoo.ru/FOC600
MOTEHIMAJIOB

50 | IIpOBOJHMKH U AUAIIEKTPUKH B AIEKTPOCTATUYECKOM TOJIE. 1 https://m.edso0.ru/ff0c7018
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I[I/IBJICKTPI/I‘ICCKEUI IMPOHHULIACMOCTb

51 | DnekrpoemkocTh. Kongencarop https://m.edsoo.ru/ff0c7126

52 DNEeKTPOEMKOCTD IIJIOCKOTO KOHJEHCATOPa. DHEPIHsl 3apSKEHHOTO https://m.edsoo.ru/f0c72c0
KOHJIEHcaTopa

53 Ha6opaT0pHas{'pa60Ta "N3mepeHue 3IeKTPOEMKOCTH 1
KOHJIEHCAaTopa
[IpuHIHN IENCTBHS U IPUMEHEHNE KOHJIEHCATOPOB,

54 | KOMMPOBAIBHOTO armapara, CTpyHHOTO IPUHTEPA.
DneKTpocTaTHUecKas 3allnuTa. 3a3eMJIeHHE AIEKTPOnprudopoB
DNEeKTPUUYECKUM TOK, YCIIOBHS €T0 CyIiecTBOBaHMs. [locTOsHHBIN

55 | Tok. Cuna toka. Hanpspkenne. ConpoTtuBieHue. 3akon OMa Jiist
y4dacTKa Lenu
[TocnenoBarenpHOE, MapaUIETBLHOE, CMEIIAHHOE COEAMHEHNE

56 | mpoBoaHMKOB. JJabopaTtopHas padoTa «l3yueHue cMenraHHOTO 0.5 https://m.edsoo.ru/ff0c74f0
COEJIMHEHUS PE3UCTOPOB)»

57 | PaboTa 1 MOIITHOCTH AJIEKTPUIECKOTO ToKa. 3akoH J[koyms-Jlenma https://m.edsoo.ru/ff0c7838
3akoHn OMa Jy1si TIOJTHOM (3aMKHYTOM) SJIEKTPUUYECKOH TIETTH.

58 | Kopotkoe 3ambikanue. JlaboparopHuas padota «M3mepenue 3/1C 0.5 https://m.edsoo.ru/ffOc7ae0
MCTOYHHUKA TOKA M €0 BHYTPEHHETO CONPOTUBIICHUS

59 DneKTpOHHas IPOBOAUMOCTb TBEPBIX METAIOB. 3aBUCUMOCTD
COMPOTHBIICHUSI METAIJIOB OT TeMIieparypbl. CBEpXIIpOBOIUMOCTD

60 | DnexkTpudyecKur TOK B BakyyMme. CBOMCTBA JICKTPOHHBIX MTyYKOB

61 HOJ‘Iy;l'IpOBOI[HI/IKI/I, uX COOCTBEHHAs U MPUMECHAs IPOBOIUMOCTb. https://m.edsoo.ru/f0c84ae
CpouctBa p—N-niepexoa. [lonynpoBoJHHKOBBIE TPUOOPHI

62 DNEeKTPUUYECKUU TOK B PACTBOPAX U pPacCIIaBax dJIEKTPOIHUTOB. https://m.edsoo.ru/ff0c82ba
DNEKTPOIUTHYECKAs JUCCOIUAIUS. DIEKTPOIIN3

63 9JI€KTpI/I‘IeCKI/II/IVTOKVB razax. CaMOCTOATEIbHBIW U https://m.edsoo.ru/f0c84ae
HECaMOCTOSITENbHBIN pa3psa. Monnus. [Tnazma

64 DnexkTpuuecKkue Npudopsl U yCTPOICTBA U X MPAKTUYECKOE https://m. edsoo.ru/ff0c86fc
npuMeHeHue. IlpaBuia TeXHUKH 0€30MacHOCTH

65 | O0oOmaroumii ypok «1eKTpoIHHAMHUKA» https://m.edsoo.ru/ff0c88be

66 | KonrponbHas paboTa 1o treme «3nekrpocraTuka. [locTosHHbIN https://m.edsoo.ru/ff0c8a8a
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https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
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IEKTPUYECKUM TOK. TOKHU B pa3iIn4HbIX cpelax»

PesepBublit ypok. KonTponbHas paboTa o teme

67 |, " 1 https://m.edsoo.ru/ff0c8c56
DNeKTpoAMHAMHUKA
68 | PesepBHsIii ypok. O6o0marommii ypok o temam 10 kinacca 1 https://m.edsoo.ru/ff0c8f6c
OB EE KOJIMYECTBO YACOB 110 ITPOT'PAMME 68



https://m.edsoo.ru/ff0c8c56
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IHOYPOYHOE IINIAHUPOBAHME 11 KJIACC

KoaundecTBO 9acoB

Ne Tema Hara 1 OP
n/n eMa ypoxa Bceero | Konrp Hpaxt H3Y4YeH (Bubmuoteka 1{OK)
padoThI padoThI

1 ITocTrosgunrie MaI‘Hj/ITI)I U UX B3aUMOJIEUCTBIUE. MaurHI/ITHoe oJie. 1 https://m.edsoo.ru/ffoc9778
BekTop MarHuTHOM MHAYKIWA. JIMHAM MarHUTHON MHIYKITUU

2 MaFHI/ITHOEE I10JI€ MMPOBOJIHUKA C TOKOM. OmbIT Dpcrena. 1 https://m.edsoo.ru/ff0cosfe
B3anmMoielicTBre MPOBOTHUKOB C TOKOM

3 JlabopaTtopHas pabota «/3y4eHrne MarHuTHOTO TOJISl KaTYIIKHU C 1 1 https://m.edsoo.ru/ff0cosfe
TOKOM»
JleficTB€ MarHUTHOTO TIOJIS HA MMPOBOJHUK C TOKOM. Cuta Amriepa.

4 JlabopaTtopHnas pabota «lccnenoBanue nelCTBUS MOCTOSTHHOTO 1 1 https://m.edsoo.ru/ff0c9ac0
MarHuTa Ha paMKy ¢ TOKOM»

5 JleficTBHE MarHUTHOTO TOJI HA JBHKYILYIOCS 3apsKEHHYIO 1 https:/m.edso0.ru/ffocadf4
gactuiy. Cwia Jlopenma. Pabota cuel Jlopenia
DJIeKTpoMarHuTHas MHAYKIus. [TIoTok BeKTopa MarHUTHOM

6 uaayknuu. IJIC nHayKuu. 3aKOH 3JEKTPOMArHUTHON MHIYKIIUH 1
®dapages

7 JlabopaTopHas pa6u0Ta «HccnenoBanue siBICHUS 1 1 https://m.edsoo.ru/ffocals0
AJIEKTPOMArHUTHOM MHIYKIIUH»
NunyktuBHOCTH. SABNeHue camouHaykiuu. I1C caMOMHIYKIIUH.

8 DHEprusi MarHUTHOTO TOJISI KATYIIKA C TOKOM. DJIEKTPOMAarHuTHOE 1 https://m.edsoo.ru/ff0ca600
rnoJie
Texuuueckue ycTpoHCTBa U UX IPUMEHEHHUE: OCTOSIHHBIE

9 MarHuThl, 3JIEKTPOMAarHUThI, SJIEKTPOABUTATENb, YCKOPUTEIH 1
AJIEMEHTAPHBIX YaCTHII, UHAYKIIMOHHAS NeYb

10 O6o06maromuit ypok «MarHutHoe mnose. DIeKTpoOMarHuTHas 1 https://m. edsoo.ru/f0cab8?
WHITYKIIHS

11 KonTponsHas pabota o teme «MarautHoe mosie. 1 1 https://m.edsoo.ru/ffocadss
DNeKTpOMarHuTHAs WHIAYKIIHS»
CBoOo1HBIE MEeXaHUYEeCKUE KoeOaHus. ['apMoHudeckue

12 | koneOaHus. YpaBHEeHHe rapMOHUYeCcKUX KojeOanuii. [IpeBpaiienue 1 https://m.edsoo.ru/ffOcaf06
SHEPTUU

13 | JlabopatopHas padota «VccnenoBaHue 3aBUCUMOCTH NTEPHOA 1 1



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
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MaJIbIX KOJIeOaHUH rpy3a Ha HUTH OT JUTMHBI HUTH M MacChl TPy3a»

Konebarenbabid KOHTYp. CBOOOIHBIE SCKTPOMArHUTHBIC

14 | xonebaHus B HaeaIbHOM KOJIeOATEIIFHOM KOHTYpE. AHAIOTHS https://m.edsoo.ru/ff0cb820
MEXTYy MEXaHUYCCKIUMH ¥ 3JICKTPOMArHUTHBIMH KOJICOaHUSIMU
®opmyna ToMcoHa. 3aKOH COXpaHEHUS PHEPTUU B UICATBHOM

15 pMY. p P A https://m.edsoo.ru/ff0cb9c4
K0J1e0aTeIbHOM KOHTYpE
[IpencraBnenue o 3aTyxaromux Kojebanusx. BeiHyx1eHHbIE

16 | mexanundeckue xosebanus. Pesonanc. BeiHyxeHHbIE https://m.edsoo.ru/ff0cbb86
AJIEKTPOMArHUTHBIE KOJICOAHUS
IlepemennbIn ToK. CHHYCOUJAJIbHBIN TIEPEMEHHBIM TOK. MOIIHOCTh

17 | nepeMeHHOTO TOKa. AMIUIUTYIHOE U JIEUCTBYIOIEE 3HAUYECHUE CUJIIBI https://m.edsoo.ru/ffOcbd34
TOKA W HAMPSHKEHUS

18 Tpanchopmarop. [IponszBoacTso, nepenaya u notpedieHme
ANEKTPUYECKON SJHEPTUU
VYCTpolCcTBO M MPAKTUUECKOE TPUMEHEHHUE AIEKTPUUECKOTO 3BOHKA

19 P P p N P ’ https://m.edsoo.ru/ff0cc324
reHepaTopa NePeMeHHOT0 TOKa, JIMHUM JIEKTporepeayd

20 DKOJIOTUYECKUE PUCKHU IIPU MPOU3BOJICTBE AIEKTPOIHEPTUH.
KynbTypa ncnonab30BaHus 3JIEKTPOIHEPTUN B TOBCEHEBHOH KU3HU
MexaHn4deckre BOJIHBI, YCIOBUS pacnpocTpanenus. [lepuos.

21 | CkopOoCTh pacmpoCTpaHECHHS U ITMHA BOJIHBI. [loniepeunbie u https://m.edsoo.ru/ff0cca54
IIPO/I0JIbHBIE BOJHBI
3Byk. CkopocTh 3ByKa. I pomkocTs 3Byka. Beicora Tona. Temo

22 K p y P YK p https://m.edsoo.ru/ff0cccOc
3ByKa
DNeKTpOMarHuTHbIE BOJIHBI, UX CBOMCTBA U CKOpocTh. [Ikana

23 P ’ p https://m.edsoo.ru/ffOccfe0
3JIEKTPOMAarHUTHBIX BOJIH

o4 [IpuHUHMIIBI paInOCBS3U U TENEBUACHUS. Pa3BUTHE CPEICTB CBS3U.
Pamnomgokanus

25 | KonTtponbHas paborta «KonebaHus u BOJHBD) https://m.edsoo.ru/ff0cc6f8
[IpsamonuHeNHOE pacpoCTpaHEHUE CBETA B OJTHOPOJHOM Cpee.

26 p . pactipoctp FHOPOA pea https://m.edsoo.ru/ff0cd350
ToueuHslil ©ICTOYHUK cBeTa. JIyu cBeTa
OTtpaxxenue cBeTa. 3aKoHbI OTpaxkeHus ceera. [loctpoenue

27 p . p p https://m.edsoo.ru/ffOcd4e0
M300paXeHUH B IMJIOCKOM 3epKajie
[Ipenomiienue cBera. [lonHOE BHYTpeHHEE OTpaKEHUE.

28 p YTb P https://m.edsoo.ru/ff0cd7f6

Hpe[[eJ'ILHLII/IV YI'oJI MMOJIHOT'O BHYTPCHHCTO OTPAKCHUA
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Jlaboparopras pabota «3MepeHue mokaszaresns npeIoMICHUS

29 1 https://m.edsoo.ru/ff0cd67a

CTEKJIa»
L i . i

30 Jlunssl. [locTpoenune n3obpaxenuii B munze. @opMyiia TOHKOM 1 https://m.edsoo.ru/ffocddle
JIMH3bL. YBEJIUYECHUE JIMH3bI

31 JlaboparopHas padota «ccrnenoBanue CBOUCTB H300pakeHUH B 1
JIMH3aX»

30 Hucnepcus cseta. CiioxkHbIi cocTaB Oesoro ceera. Ler. 1
JlabopaTtopHas pabota «HabimroieHre nucrepcun CBeTa
nu . .

33 HT?p(bCpCHHI/ISI cBera. {u¢paxnus cseta. ludpakiuronsas 1 https://m.edsoo.ru/ff0ced2?
pemérka

34 | IlonepeuHocTh CBETOBBIX BOJH. [losisspuzaius cera 1 https://m.edsoo.ru/ff0cf02e

35 OnTrueckue mpuOOPHI U YCTPOICTBA U YCIOBUS UX 0€3011aCHOTO 1
MIPUMCHCHHS

36 I'pannisl HPHMEHIMOCTH KJIACCUYECKOHW MexaHuKH. [locTynarel 1 https://m.edso0.ru/ffOcf862
CHeHaIbHOU TEOPUU OTHOCUTEIIBHOCTH

37 OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH. 3aMe/JIEHHE BPEMEHU U 1 https://m.edsoo.ru/ffocfad?
COKpAII[EHUE JITHHbI
OHe [ .

38 HEPTHs 1 MMITYITbC PEATHBHCTCKON HaCTHILEI CBs3b Macchl ¢ 1 https://m.edsoo.ru/ffocfce8
SHEpruer U UMITYJIbCOM. DHEPrus MOKOs

39 KonTponsnas padora «Ontuka. OCHOBBI CHIEIIMATILHON TEOpUn 1 https://m. edsoo.ru/ffOcF6f0
OTHOCHUTEIIbHOCTH»

40 | ®ortonbl. Dopmyna [lnanka. DHeprus u ummnyasc GoTtoHa 1 https://m.edsoo.ru/ffOcfel6

41 | OtkpeiTue u uccienoBanue Gorodddexra. OnbiThl A. I'. CrosneroBa 1 https://m.edsoo.ru/ffOcffc4

42 3akonbl pororddekra. YpaBHenue JunimTerna s Gotosddekra. 1 https://m.edsoo.ru/ffodo15e
«Kpacnas rpanuna» poroaddexra

43 Hasnenue cBera. OnbiThl [1. H. JlebeneBa. Xumuueckoe newcTaue 1 https://m.edsoo.ru/ffod04as
CBETa

44 Texuuueckue ycTpoiCTBa M MPAKTUYECKOE TPUMEHEHUE: 1
¢$oT037eMEHT, POTOJATUHK, COJIHEUHAsi 6aTapesi, CBETOIUO]

45 | Pemenue 3a7a4 1o TeMe «DJIeMEHThl KBAHTOBOM ONTHKN 1 https://m.edsoo.ru/ff0d0302

46 Monens atoma Tomcona. OnbiTsl Pesepdopa mo paccesiHuio o- 1 https:/m.edsoo.ru/ffod091a
yactuill. [ImanerapHas Mojens atoma

47 | Ilocrynarel bopa 1 https://m.edsoo.ru/ff0dOafa

48 | M3nydenue u noryomeHue GoTOHOB MPU Iepexo/ie aToMa ¢ 0JTHOrO 1 https://m.edsoo.ru/ff0dOafa
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YPOBHsI SJHEPrUU Ha Apyrou. Buasl cnekTpos

BosHOBBIE cBOMCTBA yacTull. BoisHb! ae bpounisa. KopnyckymspHo-

49 N https://m.edsoo.ru/ff0d0ca8
BOJHOBOM ayanu3M. CIIOHTAHHOE U BBIHYKJEHHOE U3IIy4EHHE
50 OTkpeiTHe pagroakTUBHOCTH. OnbITH Pezepdopaa mo https://m.edsoo.ru/ffodofd2
ONIPEJIEICHUIO COCTaBa PAAMOAKTUBHOIO U3JIy4EHUs
51 CaoricTBa anbda-, Oera-, raMma-u3nydeHus. Biusaue
PaJMOAKTUBHOCTH HA )KUBBIC OPTaHU3MBbI
52 OTtkpbiTHE NPOTOHA 1 HeH“TpOHfl. N3otomnsl. Anbda-pacna,. https://m.edsoo.ru/ff0d1162
DNEeKTPOHHBIM U MO3UTPOHHBIN OeTa-pacnaj. ['amma-usnyueHue
DHeprus cBA3M HYKJIOHOB B sifipe. SnepHble peakuuu. SaepHeid
53 | peaktop. [IpoOnembl, IepCIEKTUBHI, SKOJIOTHICCKAE ACTICKTHI https://m.edsoo.ru/ff0d1356
SIIEPHOU YHEPTETUKH
OneMeHTapHbIe YacTulbl. OTKPBITHE TO3UTPOHA. MeTo bl
54 HaOJIOICHUS ¥ pEeruCcTpaIiu DJEMEHTapHBIX 1ACTHLL. prrnblf{ CTOJ https://m.edsoo.ru/ff0d0e38
«DyHIamMeHTaIbHbIe B3auMOIencTBUs. EnnHcTBO hrsnyeckon
KapTHUHBI MUPa»
Ortansl pa3BUTHs acTpoHOMUM. [IprKITaHOE 1 MUPOBO33PEHUECKOE
55 | 3nauenue actpoHomuu. Bun 3B€3mHoro Heba. Co3Be3aus, sIpKue
3BE€3/1bl, IUNIAHETHI, UX BUAUMOE ABMxKeHue. ComHevHas cucrema
56 Coimue. ConneuHast akTuBHOCTb. VIcTounuk sHeprun CoJiHIa U
3BE3]1
3BE€3/1bl, UX OCHOBHBIE XapaKTEPUCTUKU. 3BE3/IbI TTTABHOU
57 | mocnenoBarensHOCTU. BHyTpeHHee cTpoenue 38€31. CoBpeMeHHbIE
MIPEACTABJICHUS O MPOUCXOKICHUU U 3BOJIIOIMH COJIHIIA U 3BE3]
58 Mineunbin [Iyre — nama [Nanakruka. [lonoxxenue u 1suxeHue
Counnna B [Nanaktuke. [Nanaktuku. Y€pHbIE IBIPHI B SApaX ralakTUK
59 Bcenennas. Paz6eranue ranaktuk. Teopus bonbiioro B3peiBa.
PenukroBoe n3nydyenue. MeraranakTuka
60 | HepeueHHsle mpoOieMbl aCTPOHOMHH
61 | KonrponbHas paboTa « QIeMeHTbl aCTPOHOMUU M aCTPOPHUIUKU»
O6o06maromuit ypok. Ponb ¢pus3uku n actpoHOMuUM B
62 | PKOHOMHUYECKOM, TEXHOJOTHUECKOM, COIMATbHON U STHUECKOM
cdepax IesaTenbHOCTH YeOBeKa
63 O6o06maromuit ypok. Poib u Mmecto pU3MKH U aCTPOHOMHUU B

COBPEMEHHOM HAYYHOU KapTUHE MUpa



https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
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O6o6maromuit ypok. Ponb pusnueckoii Teopun B pOpMHPOBAHUT

64 MPEJCTaBICHUN 0 (pU3NYECKON KapTHHE MUPA !
O6o06maromuit ypok. Mecto (puzndeckoil KapTHHBI MUpa B 00IIeM
65 | psiay COBpPEMEHHBIX €CTECTBEHHO-HAYYHBIX PEACTABICHUN O 1
IIpUpoJie
66 | Pe3epBHBI ypok. MarHuTHOE 1oJie. DJIeKTPOMarHUTHAS WHIYKIIHS 1
67 PesepBHblit ypok. Ontuka. OCHOBBI CIELIMATIBHONW TEOPUU 1
OTHOCHUTENIbHOCTH
68 zs;;ggifnﬁ()& KBanroBas ¢uznka. D1eMeHTbl aCTPOHOMUU U 1 https://m.edsoo.ru/f0d1784
OBIIEE KOJIMYECTBO YACOB 11O ITPOTPAMME 68
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YYEBHO-METOJIMYECKOE OBECITEYEHUE OBPA30BATEJIBHOIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIUVIA YYEHUKA

* ®dmsuka, 10 xrace/ Mskumes I'.5., Byxosues b.b., Corckuit H.H. non penakiueit
[MapdenTreBoii H.A., Akiimoneproe obmecTtBo «M3narenpcTBo
«IIpocsemmenue»

METOANYECKHUE MATEPHUAJIBI U151 YUUTEJIA

1. VueOnuk: ®usuka: yue6HuK a5 11 kiacca 061eo0pa3zoBaTENbHBIX YUPEKICHUN:
6a30BbI1it U ipodunbHbIl ypoBHU/ ['.S. Msikumes, b.b.byxosnes, H.H. Cotckuii; mon
penakuueii B.M.Hukonaesa, H.A. TlapdpentreBoit, M.: IIpoceemenune, 2011r.

2. A.Il.PermkeBnu COopHuk 3amad o ¢usuke s 10-11 kmaccos, M. [Ipoda, 201 1r.

3. 3opun H. . DnextuBHbIi Kype “Mertoabl pemenus ¢puzndeckux 3amaq’”: 10-11
knaccsl, M., BAKO, 2007 r. (macTtepckasi yaurtens).

4. Kameneukwuii C. E., OpexoB B. I1. Metonuka pemierus 3aga4 1mo Gpu3nKe B CPeIHEH
mkoJuie. — M.: [IpocBemenue, 1987 r.

HOUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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