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MNOACHUTEJIBHASA 3AIINCKA

[Tporpamma 1o ¢usuke 6a30BOro ypoBHS Ha YpPOBHE CpefHero oOiero oOpa3oBaHus
pa3paboTaHa Ha OCHOBE NOJOXEHHH M TpeOOBaHMI K pe3yabTaTaM OCBOEHHS OCHOBHOMU
oOpasoBarenbHOl Tmporpammbl, mpeactaBieHHbIx B PI'OC COO, a Takke ¢ ydérom
denepanbHOl paboyeil MporpaMMbl BOCHHUTAHHS W KOHICIIMU MPETNoJaBaHusl y4eOHOTO
npeamera «®Puszmka» B o0pa3oBaTeNbHBIX  oOpraHm3anusx Poccuiickoni  ®Deaepannw,
peaTn3yoNX OCHOBHBIE 00pa30BaTeIbHbIC TPOrPaMMBI.

Copnepxanue nporpaMMbl 1O (U3MKe HamNpaBieHO HAa (OPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOydaronmxcs 10—11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-/IeATeNIbHOCTHOIO noaxoaa. [lporpamma no ¢usuke cooTBETCTBYET
tpeboBanusiM OI'OC COO K mIaHUPYEeMbIM JIMYHOCTHBIM, IPEIMETHBIM U METalpeIMETHBIM
pe3yibTataM OOYYeHHs, a TAaKK€ YUYMTHIBAET HEOOXOAMMOCTb peaIu3allMyd MEXIIPEIMETHBIX
CBsi3el (PM3UKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIC LIEJIM M3y4eHUs (U3UKU Ha YPOBHE CPEIHEro oOIero odpa3oBaHus, MJIaHUPYEMble
pe3ysbTaThl OCBOEHHUS Kypca (HU3UMKU: JIMYHOCTHBIE, METAlpPEJAMETHbIE, NpeaMETHbIE (Ha
0a30BOM ypOBHE).

[Tporpamma o (pu3MKe BKITFOYACT:

e [UIAHUpPYEMbIE PE3yIbTaThl OCBOCHUS Kypca (PU3UKU Ha 0a30BOM YpOBHE, B TOM UHUCIIE

IPEMETHBIE PE3YJIbTAThI 10 T0/1aM 00YUYEHUS;

e cojnepxanue yuyeOHoro mpeamera «Pu3nkay mo rogam o0ydeHus.

®dusmka Kak Hayka o Haubosee o0IIMX 3aKOHAX MPHUPOJIbl, BBICTYIIAsl B KAYECTBE y4eOHOTo
npeaMeTa B LIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIJ] B CUCTEMY 3HaHHM 00 OKpYyKarolleM MHpE.
[IkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOUIMM Ui €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3NYECKHE 3aKOHBI JIE)KAT B OCHOBE MPOIIECCOB U SBJIECHUHN, U3y4aeMbIX
XUMHeH, Ouonoruei, gusnueckoir reorpadueil u actpoHomueil. VMcnonab3oBaHWe W aKTUBHOE
IpUMEHEHHE (PU3NYECKUX 3HAHUN ONpeneNseT XapakTep U pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJIOTUI B cdepe SHEpPreTHKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, TIOJIyYeHHs HOBBIX
MaTepuasoB C 3aJJaHHBIMU CBOMCTBaMU U JIpyrux. U3ydeHue pu3nKu BHOCUT OCHOBHOW BKJIaJ B
(dbopMHpOBaHUE €CTECTBEHHO-HAYUYHOM KapTHHBI MUpa 00yJaroumxcs, B GOpMUpOBaHUE YMEHUI
MPUMEHSTh HayYHBI METO/1 TO3HAHUS MPU BHIMOJIHEHUN UMHU Y4EOHBIX UCCIIEI0BaHUM.

B ocHOBY Kypca ¢u3uku JUist ypOBHS CpeHEero o01ero oopa3oBaHus MOJOXKEH Pl UACH,
KOTOpBIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 TOCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUU C HEH KypcC SIBISETCS JIOTHUECKU 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEeX pa3fesioB (PM3HMKH, BKIIOYAET KaK BOIMPOCHI KJIACCHUYECKOM, TaK U
COBPEMEHHOM (hU3HKH.

Hoes cenepanuzayuu. B cOOTBETCTBUM C HEW MaTepuall Kypca (GU3UKH 00beAMHEH BOKPYT
¢busznueckux Teopuil. Beaymmm B Kypce sBIsSeTcss (QOpPMHUpOBAaHUE TMPEICTABICHUNH O
CTPYKTYPHBIX YPOBHSIX MaT€pPHUH, BEUIECTBE U MOJIE.

Hoes eymanumapuzayuu. EE peanuszanus mpenanosiaraeT UCMOIb30BaHHE T'YMaHUTAPHOTO
noTeHIMana GU3NIECKOil HayKu, OCMBICIIEHUE CBSI3U Pa3BUTHS (DU3UKU C Pa3BUTHEM OOIIECTBa,
a TaKke ¢ MUPOBO33PEHYECKUMU, HDABCTBEHHBIMU U KOJIOTHUYECKUMU MpoOIeMamMHu.

Hoes npuknaonou nanpasnennocmu. Kypc pusmku npeanonaaraet 3HakOMCTBO C ITMPOKUM
KPYTrOM TEXHHUYECKHUX U TEXHOJOTUYECKUX IPUIIOKEHUN U3YYEHHBIX TEOPUH U 3aKOHOB.

Hoes »skonocusayuu peasu3yercsi MOCPEICTBOM BBEICHHUS JJIEMEHTOB COJEpIKaHUS,
HNOCBALIEHHBIX JKOJIOIMYECKMM Mpo0jIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbl C Pa3sBUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKKe 00CyXIeHUS MPoOJIeM pallMOHAIBHOTO IPUPOJIOTIONIB30BAHUS U
9KOJIOTUYECKOI 0€30MacHOCTH.

CrepKHEBBIMH 3JIEMEHTaMH Kypca (U3MKH Ha YpOBHE CpEeaHEro oOmero o0pa3oBaHUS
ABISIIOTCS  pu3udeckue Teopuu (HOpMHUPOBAHHE NPEICTABICHUM O CTPYKTYpPEe MOCTPOSHUS



¢usuueckoil TeopuH, poiau (yHIAMEHTAIbHBIX 3aKOHOB W TPUHIMIIOB B COBPEMEHHBIX
IPEJCTaBICHUAX O MPUPOJE, I'PAHUIAX MPUMEHUMOCTU TEOPHUH, AJIS ONUCAHMUS €CTECTBEHHO-
HAyYHBIX SIBJICHUM U IPOLIECCOB).
CucTeMHO-IeTeTbHOCTHBIN MOX0 B Kypce (DU3UKU pealn3yeTcs MPEexIe BCEro 3a CuéT
OpraHu3aly SKCIIEPUMEHTAILHON JEeSATeIbHOCTH oOydarouuxcs. J{ias 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIb30BAaHUE CHCTEMBbl (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX SKCHEPUMEHTOB U
nabopaTtopHbIX paboT, KOTOphIE B MporpamMme Mo (PU3NKe OOBEIUHEHBI B OOMIMIA CIHCOK
YUEHHUECKUX IPAKTUYECKUX paboT. BblaeneHue B yka3aHHOM IE€peyHE JIabOpaTOpHBIX padoT,
OPOBOIUMBIX JJIsl KOHTPOJS M OLEHKH, OCYLIECTBISETCS YYaCTHHKaMH O0pa3oBaTeIbHOIO
npolecca UCX0s U3 0COOEHHOCTEH IUIaHUPOBAHUS U OCHalleHUs kabuHera ¢usuku. Ilpu sTom
o0ecrieynBaeTcsl OBJAJCHHE OOYYAIOUIMMHUCS YMEHUSMHU IPOBOJUTH KOCBEHHBIE H3MEPEHHS,
UCCIICIOBAaHUsl 3aBUCHUMOCTEH (PU3MUECKUMX BEJIMYMH U IIOCTAHOBKY OIBITOB IO IPOBEPKE
IPEJJIOKEHHBIX TUIIOTES.
Bonbiioe BHUMaHue yAenseTcs peleHUI0 pacu€THBIX U KadecTBEHHBIX 3aj1ad. Ilpu sTom
JUISL PAaCYETHBIX 3a]a4 MPUOPUTETOM SIBJISIOTCS 3a/1a4Ml C SBHO 33/JaHHOM (PU3MUECKON MOJEIBIO,
HO3BOJISIOIINE NPUMEHATh M3YYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KakK W3 OJHOr0 pasfela
Kypca, Tak U UHTErpupys 3HaHUs U3 pa3HbIX pa3/ieioB. [ KaueCTBEHHBIX 3a7a4 NPUOPUTETOM
ABIISIIOTCSL 3aJaHUsd Ha OOBSCHEHHE MpOTeKaHWs (U3UYECKUX SBJICHUH M IIPOLIECCOB B
OKpYXKarolIe >KU3HHU, TpeOyromue BbIOOpa (PU3MUECKOW MOJCIH Ml CUTYallMH TPAKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.
B coorBerctBunm ¢ TpeboBanusimu  PI'OC COO Kk MaTepHalbHO-TEXHHUYECKOMY
obecrnieyeHn0 yyeOHOro mporiecca 0a30Bbli ypOBeHb Kypca (M3MKH HAa YPOBHE CPEIHEro
o0uiero o6pa3oBaHUsl JTOJKEH M3y4yaThCsl B YCJIOBMSIX NMpPEIMETHOro kaOuHeTa (U3MKH WU B
YCIOBUAX MHTETPHUPOBAHHOTO KaOMHETA MPeIMETOB €CTECTBEHHO-HAyuyHOro I1KiIa. B kabunere
(bu3HUKH T0JKHO OBITH HEOOXOMMOE J1abopaTOpHOE 000PYAOBAHUE I BHIIOJTHEHUS YKa3aHHBIX
B IporpamMme 10 (U3UKE YYEHHUYECKUX MPAKTHUECKUX paboT U JeMOHCTpalMOHHOE
obopyoBaHue.
JleMoHCTpalMoHHOE 000pynoBaHHE (OPMHUPYETCS B COOTBETCTBUU C MPHUHIUIIOM
MUHUMAaJIBHOM OCTaTOYHOCTU M 00ecredyrBaeT MOCTAHOBKY MEPEUYHCIEHHBIX B IpOrpamme Io
¢u3uKe KIIOYEBBIX JEMOHCTPALUMH JUIsl MCCIEIOBAHUS HM3y4aeMbIX SIBICHUH M IPOLECCOB,
IMITUPUYECKUX U PYHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHH.
JlaGopaTtopHoe 00OpYyAOBaHUE AJS YYEHMUYECKHX MPaKTHUECKUX paboT ¢GopmupyeTrcs B
BUJIE TEMaTHYECKHX KOMIUIEKTOB M oOecreuMBaeTcs B pacdy€ére OJHOTO KOMIUIEKTa Ha JIBYX
oOyyaromuxcs. TemaTnyeckue KOMIUIEKThI J1abopaTOPHOro OOOpYJIOBAaHUS JOJKHBI OBITh
MOCTPOEHBI Ha KOMIUIEKCHOM HCIIOJIb30BAaHMM AHAJIOTOBBIX M LU(POBBIX NPUOOPOB, a TaKke
KOMITbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPHIl.
OCHOBHBIMU LEJIAMH U3Y4YeHHS PU3UKU B 00IIIEM 00pa30BAHUU SBISIOTCS:
e (opMupoBaHHE HHTEpeca M CTPEMJICHUS OOYYaIOUIMXCS K HAydYHOMY HW3YYEHUIO
HPUPOIBI, pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

® pa3BUTHE TMPEACTABIEHUH O HAaydHOM MeETOJe T[O3HaHUd U (opMHUpOBaHHE
HCCJIEIOBATEILCKOTO OTHOIICHHUS K OKPYXKAIOIIUM SIBICHUSM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK Pe3ysibTaTa M3y4EHUs] OCHOB CTPOEHUS
MaTepuu U GyHIaMEHTATbHBIX 3aKOHOB (PU3UKH;

e (opMupoBaHHE YMEHUI 0OBACHATH SIBICHHS C UCIOJIb30BaHNEM (DU3MYECKUX 3HAHUN U
HAaYYHBIX J0Ka3aTeNIbCTB;

e (opMupoBaHHE MPEICTABICHUNA O POJIM (PU3MKH JUIsl pa3BUTHS IPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHI.

JlocTikeHnne 3TUX 1enel oOecreyrBaeTcsl pelIeHHeM CIEAYIOMIMX 3a7ad B Ipolecce
W3y4deHus Kypca (U3NKU Ha YPOBHE CPEIHETO 00IIero oopa3oBaHusI:



e [puOOpeTeHUE CHCTEMBbl 3HAHUH 00 OOMMX (PU3NYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOPHsIX, BKJIIOUAs MEXAHUKY, MOJIEKYJISIPHYIO (PU3HUKY, 3JIEKTPOAUHAMUKY, KBAHTOBYIO
(U3UKY U 2TIEMEHTHI aCTPOPHU3UKY;

e (opMupoBaHME YMEHMH MPUMEHATh TEOPETUYECKHE 3HAHMUA [ OOBICHEHUS
(Gu3nyecKkux SIBIEHUM B MNpUpOJNE M JUIsl NPUHATUS NPAKTUYECKUX pEIIeHUH B
MMOBCEAHEBHOM XKU3HU;

® OCBOGHHME CIIOCOOOB pEIICHUs pa3IM4YHbIX 33Jad C SABHO 3aJaHHON (u3nyecKoin
MOJIENIBIO, 3aJad, IOJPa3yMEBAIOLIUX CaMOCTOSTEIbHOE CO3JlaHue (U3HUECKOH
MOJIENY, aIEKBATHON YCIIOBHSM 3a]1a4H;

® [IOHMMaHHE (PU3MUECKUX OCHOB U IPUHIMUIIOB JCHCTBUS TEXHHUUYECKUX YCTPOWCTB U
TEXHOJIOTUYECKUX MTPOLECCOB, UX BIUSHUS Ha OKPYXKAIOILYIO Cpeny;

® OBJIQJICHWE METOJAaMH CaMOCTOSITEIbHOTO TUIAHUPOBAHUS M MPOBEIACHUS (PU3UUECKUX
OKCIEPUMEHTOB,  aHalW3a ©  WHTEpHpeTanud  HuHpOpMamuu,  OnpeneIeHus
JIOCTOBEPHOCTH MOJYYEHHOTO Pe3ysbTara;

® CO3/IaHUE YCIIOBHH JJISI Pa3BUTHs YMEHUI MPOEKTHO-MUCCIIEA0BATEIBCKOM, TBOPUECKON
NeSITETTLHOCTH.

Ha usyuenue ¢usuku (0a30BbIii ypoBEHb) Ha YpPOBHE CpelHEro oOmiero odpa3oBaHUS
otBoautcs 136 vacoB: B 10 kiacce — 68 yacoB (2 yaca B Hezneno), B 11 kitacce — 68 yacoB (2
gaca B HEJICITIO).

[Tpennaraemslii B mporpamme 1o (Gu3mnke nepeyeHb J1adopaTOPHBIX U MPAKTUYECKUX padboT
SBJISICTCS PEKOMEHIOBAaHHBIM, YUYHMTEIb JElaeT BbIOOp IMPOBEICHUs JabOpaTOPHBIX paboT U
OTIBITOB C YUETOM MHINBUAYAIBHBIX OCOOCHHOCTEH 00YJarOIuXCsl.

COJAEPKAHUE OBYYEHUSA
10 KJIACC

Pazgea 1. ®u3uka 1 MeTOAbI HAYYHOT'0 MO3HAHUS
®usnka — Hayka o npupoje. HayuHble MeToabl MO3HAHUSA OKpyXkarouiero mupa. Pomib
HKCIIEPUMEHTA U TEOPHH B MPOIECCE TTO3HAHUS PUPOJIbI. DKCIIEPUMEHT B (PU3HKE.
MonenupoBanue (usndeckux siBjIeHWid U npoieccoB. Hayuneie runores3sl. Ousnueckue
3aKOHBI ¥ TEOPHH. [ paHUIIBl MPUMEHUMOCTH (PU3UIECKUX 3aKOHOB. [[pUHITUTT COOTBETCTBUSI.
Ponp u mecto ¢u3uku B (GOPMUPOBAHMH COBPEMEHHOW HAayuyHOW KapTUHBI MHUpa, B
MPaKTUYECKON JeATETLHOCTH JIFOJICH.
Jlemoncmpayuu
AHanorosbie U TU(POBBIE U3MEPUTEIHHBIC TPUOOPHI, KOMITBIOTEPHBIC TATUNKH.

Pa3pnen 2. Mexanuka

Tema 1. Kunemamuka

Mexanndeckoe ABWKEeHHE. OTHOCHTENBHOCTh MEXAaHWYECKOro aBWkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeAHssl CKOPOCTb, MTHOBEHHAas CKOpPOCTb) M YCKOpPEHHE
MaTepUaibHONW TOYKH, UX MPOEKIMH Ha OCH CHCTEMBI KoopauHAT. CloKeHue NepeMenieHU 1
CJI0’)KEHUE CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOpEHHOE MpPsIMOJMHEHHOE ABMKeHue. I'paduku 3aBucHUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IyTH U NEPEMEIICHUS MAaTEPUAIBHON TOUYKH OT BPEMEHH.

CBoOonHOe majeHue. Y CKopeHrue CBOOOHOTO Ta/ICHUS.

KpuBonunelinoe nBuxeHue. JIBr>keHME MATEpUATIbHOM TOYKHM IO OKPYKHOCTH C
MIOCTOSIHHOM 110 MOZYJII0 CKOPOCTBIO. YTIJIOBAasi CKOPOCTb, JIMHEHHas CKOpocThb. Ilepuon u
yacTtoTa obpamieHus. LleHTpocTpeMHuTETbHOE YCKOPEHUE.



TexHudyeckue yCTpoMCTBA M MNPAKTHUUECKOE MPUMEHEHHUE: CHUIOMETp, IBUXKEHUE
CHapsJ0B, LICMIHbIE U PEMEHHBIE NTEpeJadH.

Llemoncmpayuu

Mopenb cucteMbl 0OTCUETA, WILTIOCTPALAS] KHHEMAaTUYECKUX XAPAKTEPUCTHUK JABUKECHUSI.

[IpeoOpazoBanue IBUKEHHI C UCTIOIb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO34yXe U B pa3peKEHHOM IPOCTPAHCTBE.

HaGmronenne aBr>keHuUs Tenna, OpOIIEHHOTO MO YTIIOM K TOPU30HTY U TOPH30HTAIBHO.

H3mepenne yckopeHus CBOOOAHOIO MaJACHHUS.

Hanpasnenue ckopocT Ipu ABUKEHUU MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3ydeHne HepaBHOMEPHOTO ABHIKEHUS € LEIIbEO ONPEACIICHUS MTHOBEHHON CKOPOCTH.

HccnenoBanue  COOTHOLIEHMSI — MEXIYy  MOYTSAMHM,  [POHJACHHBIMM  TEJIOM  3a
MOCJIEIOBATEIbHbIE paBHBIC IPOMEXKYTKM BpPEMEHH TMPHU PABHOYCKOPEHHOM JBHKEHUU C
Ha4yaJIbHOW CKOPOCTBIO, PAaBHOM HYJIIO.

W3yuyenune ABMKEHUS NIAPUKA B BA3KOU KUIKOCTH.

W3ydeHue ABMKEHUS Teja, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

IIpuHiun otHocutenbHOCTH ['anuites. [lepBoiit 3akoH HeroTona. HEpLManbHbIe CUCTEMBI
oTCcY€Ta.

Macca Ttena. Cwuna. IlpuHnun cynepno3uuuu cui. Btopoit 3akon HerooTona s
MaTepUalIbHOM TOUKHU. TpeTuit 3akoH HbroTOHA 711 MaTepruaibHbIX TOYEK.

3akoH BceMupHOro Tsarorenus. Cuna tsbkectu. [lepBas kocMuueckasi CKOPOCTb.

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

Tpenue. Bunbl Tpenust (mokos, ckonbxeHHs, kaueHus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHMs CKOJIbXKEHUs U cuila TpeHus nokosd. Koaddumuent tpenus. Cuna conpoTUBIEHUs
NP ABUKEHUH TeJla B dKUJIKOCTH WM rase.

[TocTynarensHOE U BpalarelbHOE ABUKEHNE a0COTIOTHO TBEPAOTO TEa.

MOMEHT cuiIbl OTHOCUTEIBHO OcCH BpauleHus. [lnedo cunbl. YcnoBus paBHOBecHs
TBEPAOIO TeJA.

TexHuueckue yCTpOMCTBA W NPAKTUYECKOE NPUMEHEHHE: MOAIIMIHUKY, JABUKEHUE
HCKYCCTBEHHBIX CITYTHHKOB.

Llemoncmpayuu

SIBieHne nHEpLHH.

CpaBHeHHE MacC B3aUMOJIEUCTBYIOIIUX TEN.

Bropoii 3akon HeroTOHA.

N3mepenue cuil.

CrioxxeHue Cuil.

3aBUCHMOCTh CHJIBI YIPYTOCTH OT AepOopMarium.

HesecomocTs. Bec Tena nmpu yCKOpEHHOM MOIbEME U TAJCHUH.

CpaBHEHHME CHII TPEHUS TOKOS, KAUE€HUS U CKOJIbKEHUSI.

VYcnoBus paBHOBecHUs TBEpAOTO Tena. Buapl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

W3ydenue ABm>keHUs OpycKa 10 HaKJIOHHON TJIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOUIMX B NPYKUHE U PE3UHOBOM
obpasrie, oT ux nedopmaruu.

HccenenoBanue ycaoBUi paBHOBECUS TBEPAOTO TeJIa, UMEIOILETO OCh BPaALCHUS.

Tema 3. 3aKoHbl COXpaAHEHUs 8 MEXAHUKE

NMnynbc MatepuanbHOl TOUKH (Tea), CUCTEMbl MaTepUAIbHBIX TOYEK. MMIynbe cuiibl u
M3MEHEHUE UMITYJIbCA TeJa. 3aKOH COXPAHEHUS UMITyJIbca. PeakTUBHOE ABMKEHUE.

PaGora cuibl. MOIIHOCTH CHITBI.



Kunernueckast sHeprus marepuaibHOH TOUKU. TeopemMa 00 M3MEHEHMHM KHHETHYECKOH
JHEPruu.

[TorennmanbHas sHeprus. IloTeHnManbHAs SHEPTUS YIPYTO 1e()HOPMUPOBAHHOMN MPYKUHBI.
[TorennuanbHas sHEprus Tena BOIM3U OBEPXHOCTH 3EMIIH.

[ToreHnnanbHbBle M HEMOTEHIMAIbHbIE CUJbl. CBs3b pabOThl HEMOTEHIMAIBHBIX CHII C
V3MEHEHHUEM MEXaHNYECKOM JHEPTUU CUCTEMBI Tell. 3aKOH COXPAHECHUS MEXaHUYECKOM SHEPTUH.

VYipyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHHUYECKHE yCTPOMCTBA M IPAKTHUYECKOE IPUMEHEHUE: BONOMET, KONEDP, MPYKUHHBINA
IIACTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTruBHOE BUKEHUE.

[Tepexon noTeHLIMAIbHON PHEPTUM B KHHETUUYECKYIO M OOpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3ydyeHne aOCOJIOTHO HEYNPYroro yjapa € IMOMOIIBIO JABYX OJIMHAKOBBIX HUTSAHBIX
MasiTHUKOB.

HccnenoBanue cBsA3M pabOThl CUJIbl C M3MEHEHHMEM MEXAaHMYECKON SHEpruu Teia Ha
IIPUMEpPE PaCTSHKEHUSI PE3UHOBOTO JKI'yTa.

Pasnen 3. Mosekyasipaast pu3nka u TepMOAUHAMHKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OcHOBHBIE TIOJIOKEHHUS MOJICKYJISIPHO-KUHETUYECKON TEOPUH U X OMBITHOE 0OOCHOBAHHE.
BbpoynoBckoe nBmwxkenue. Quddys3us. Xapaktep IBIKEHHS € B3aUMOJCHCTBUS YaCTHIL
BellecTBa. MoJlenu CTpOEHHs Ta30B, JKMIKOCTEH M TBEPABIX Tel M OOBSCHEHHE CBOMCTB
BEIIIECTBA HAa OCHOBE 3TUX Mojenerd. Macca u pazMmepbl moisiekyn. KosmuecTBo BemiecTsa.
[TocTostnHas ABoraspo.

Tennosoe paBHOBecue. Temmeparypa u e€ usmepenue. lllkana remneparyp Llenscus.

Monenps upeansHoro rasa. OCHOBHOE ypaBHEHHE MOJEKYJISIPHO-KMHETHUYECKON TEOpHUHU
ujeanpHOro rasa. AOCOJNIOTHasg TemImepaTypa Kak Mepa CpeJHell KHHETHYECKOM SHepruu
TEIJIOBOTO JBM>KeHMs vactull rasza. lllkana Ttemneparyp KenbBuHa. ['a30Bble 3aKOHBI.
VYpaBuenne MenneneeBa—Knaneiipona. 3akon Jlanprona. M3ompoliiecchl B UcaIbHOM Tas3e C
IOCTOSIHHBIM KOJIMYECTBOM BellecTBa. ['paduueckoe npeacTaBieHne U30MPOLECCOB: U30TEpMa,
n30x0pa, nzobapa.

TexHuueckue ycTpoucTBa U MPAKTUYECKOE IIPUMEHEHHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, [OKa3bIBAIOLINE JHUCKPETHOE CTPOCHME BellecTBa, (oTorpaduu MOJIEKYI
OPraHUYEeCKUX COCTUHEHUH.

OnbIThl 10 AU(PY3UH KUAKOCTEH U Ta30B.

Mopenb GpOyHOBCKOTO JTBUYKEHUS.

Mogens onbita HITepHa.

OnbIThI, TOKA3bIBAIOUINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOICHCTBHUSL.

Mogenb, UITIOCTpUPYIOLas MPUPOJTY 1aBIICHUS ra3a Ha CTEHKHU COCY/a.

OnBIThI, HJUTIOCTPUPYIOLINE YPABHEHHE COCTOSHUSA UCAIbHOTO ra3a, H30MpPOIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

Onpenenenne Macchl BO3AyXa B KIIACCHOW KOMHAT€ Ha OCHOBE HM3MEpeHUd 00bEéMa
KOMHATBHI, IaBJICHHS U TEMIIEPATypbl BO3/1yXa B HEM.

HccenenoBanue 3aBUCUMOCTH MEKy ITApaMETPaMU COCTOSIHUS Pa3peKEHHOro rasa.

Tema 2. Ocnosvt mepmoounamurku

TepMmoguHamuyeckass cucrema. BHYTpeHHsIS SHEpPrusi TEPMOJUHAMUYECKOU CHCTEMBI M
cnocoObl e€ u3mMeHenus. KoauuecTBo TemaoTel U padoTa. BHyTpeHHss SHEpTHsl OAHOATOMHOTO



uJeanbHOro rasa. Bujpl Teronepenayn: TEIIONPOBOIHOCTb, KOHBEKIUS, U3JIydeHHE. Y IebHas
TEIJI0EMKOCTh BelecTBa. KoanuecTBo TEIIOTHI IIPHU TEILIONEpEaaye.

[Tonsstue 00 ammaGatHoM mporecce. IlepBblii 3akoH TepMonuHamukH. lIpumeHneHue
MEPBOro 3aKOHA TEPMOAMHAMUKHY K H30mpoleccaM. ['paduueckas uHTepnperanus paboThl rasa.

Bropoii 3akoH TepMoanHaMuku. HeoOpaTuMOCTh POIIECCOB B IPUPO/IC.

TemoBeie MamuHbL. [IpuHIUIIBL AeHCTBUS TemI0BbIX MaluH. [IpeoOpa3zoBaHus 3HepTUU B
TerIoBbIX MamuHax. KoaddumuenT nonesnoro aeictBus teruioBod Mammubl. [{ukn Kapao u
ero K03 GUIUEHT MMOJIE3HOTO AEHCTBHS. DKOIOTUYECKUE MPOOIEMbI TEIUIOIHEPTETUKH.

TexHuueckue ycTpoiicTBa M IPAKTHYECKOE IPUMEHEHHUE: JBUIATEIb BHYTPEHHETO
Cropanusi, ObITOBOM XOJOIUIbHUK, KOHTUITUOHED.

Llemoncmpayuu

H3MmeHeHre BHYTpEHHEH HSHEpruu Tejla MPU COBEPUICHUH pPAOOTHI: BBUIET NMPOOKH U3
OYTBUIKH TOJl JEHCTBHEM C)KaTOro BO3/yXa, HarpeBanwe s>(upa B JATyHHOU TpyOKe myTéM
TpeHUs (BUICOAEMOHCTPAITSA).

N3menenne BHyTpeHHEH 2HEpruu (TeMIepaTyphbl) Teja Mpyu TeIIonepeaayde.

OnbIT 10 aquabaTHOMY PACIIUPEHUIO BO3/1yXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Mopnenu napoBoii TypOUHBI, IBUraTelsl BHYTPEHHErO CTOPAaHUs, PEAKTUBHOT'O JBUTATEIIS.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne yaenbHONU TeI0EMKOCTH.

Tema 3. Azpecamnvie cocmoanusn eeujecmea. Pazoevie nepexoovl

[TapooOpa3oBanne wu KoHIeHcamws. Mcrmapenne wu  kureHue. AOCONIOTHAsS U
OTHOCHUTEIIbHAs BIKHOCTh BO31yXa. HachlmeHnHblil map. Y aenbHas TemioTa napooopa3oBaHusl.
3aBUCHMOCTH TEMIIEPATyphl KUTICHUS OT JaBJICHHUS.

TBépnoe Teno. Kpucrannndeckue u amopHbie Tena. AHU30TPOIUS CBOWCTB KPUCTAILIOB.
Kunkne xpucramnel. CoBpeMeHHble Marepuaibl. [lnaBneHue m kpucramiuzauus. YaenbHas
TeruioTa rasneHus. Cyonumanus.

YpaBHeHHE TEIIOBOTO OalaHca.

TexHU4YecKne YCTPOMCTBA M NPAKTUYECKOE NPUMEHEHUE: TUTPOMETP U TCUXPOMETP,
KaJIOpUMETpP, TEXHOJOTHUU  IIOJIyY€HUS COBPEMEHHBIX MaTepuaioB, B TOM  YHCIE
HaHOMaTEPHAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HaChIILIEHHBIX MTAPOB.

Kunenue npu moHWKEHHOM JaBJICHHUH.

Crioco0bI U3MepeHHst BIaKHOCTH.

Habmroienue HarpeBaHus U MJIaBI€HUS KPUCTAITIMYECKOTO BEIIECTBA.

JleMoHCTpalusi KpUCTAIIOB.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

M3MepeHne OTHOCUTEIBHON BIa)KHOCTH BO3/1yXa.

Pasnen 4. DaekTpoanHaMuka

Tema 1. Dnexmpocmamuka

OnexTpuzauuss Tel. OJNEKTpUYECKUH 3apsai. JlBa BHa DJIEKTPUYECKUX 3apsiOB.
[TpoBOAHMKY, TUANEKTPUKH U TIOTYIIPOBOJHUKU. 3aKOH COXPAHEHHUS JIEKTPUIECKOTO 3aps/a.

Bzaumoneiicteue 3apspoB.  3akoH  Kynona. TodeuHblid  2ieKTpUUYECKHUH — 3apsi.
Onektpuueckoe mone. Hanpsok€HHocTh anexkrpuueckoro mnoss. [IpuHmmn cyneprno3unuu
ANEKTPUYECKUX MOJIeH. JINHUKM HANPS)KEHHOCTHU IEKTPUUECKOTO IOJIA.

PaGora cunm onekrpoctarmueckoro mois. [lorennuman. Pa3HocTh  MOTEHIIMATIOB.
ITpOBOAHMKY U TUAIIEKTPUKHU B AIEKTPOCTATUYECKOM IoJIe. J{M3aeKTpuuecKas NIpOHULAEMOCTb.

OnektpoéMkocTh. KonaeHcaTtop. DJIEKTpOEMKOCTh INIOCKOTO KOHAEHCAaTOpa. DHEPrus
3apsKEHHOT0 KOHJIEHCATOpA.



TexHudeckue yCTpOMCTBA M IPAKTHYECKOE IIPUMEHEHHUE: 3JIEKTPOCKOIL, 3JIEKTPOMETP,
ANIEKTPOCTaTUYECKasl 3allluTa, 3a3eMJICHHE 3JIEKTPOIPHUOOPOB, KOHAEHCATOP, KOMUPOBAIHHBIN
anmapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

YCTpoUCTBO U IPUHLUIL JEHCTBUSA 3JIEKTPOMETPA.

B3auMozeiicTBue HadIEKTPU30BAHHBIX TEIL.

DNEKTPUUECKOE MOJIE 3apsKEHHBIX Tell.

[IpoBOIHUKY B 3JIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTUUecKast 3alluTa.

JM3NeKTpUKHU B 3JIEKTPOCTATHUECKOM I10JI€.

3aBUCHUMOCTb  3JEKTPOEMKOCTH IIJIOCKOIO KOHJAEHcAaTopa OT IUIOIAAU  IIJIACTHH,
PACCTOSIHUS MEXAY HUMH U TUAJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit Inexkmpuueckuii mok. Toxu 6 paznuunvlx cpeoax

DONEeKTPUYECKUN TOK. YCJIOBUS CYIIECTBOBAHUS 3JIEKTPUUECKOro TOKa. VICTOUHMKM TOKa.
Cuita Toka. [1oCTOSIHHBIN TOK.

Hanpsokenue. 3akon OMa 1715 yyacTka LETH.

DneKTpuYecKoe COIIPOTHUBIICHUE. VY aensHoe CONPOTUBIICHUE BEILECTBA.
ITocnenoBarenpHOE, MapaLIEIBHOE, CMELIAHHOE COEAMHEHNE IIPOBOIHUKOB.

Pabora anekrpudeckoro Toka. 3akoH Jxoyns—Jleniia. MomHOCTb 3J€KTPUYECKOTO TOKA.

DONeKTpOABMKYIIasl CUJIa M BHYTPEHHEE CONPOTUBIIEHUE UCTOYHUKA TOKa. 3akoH Oma ams
MOJTHOM (3aMKHYTOH) as1eKTpruecKkoif enu. KopoTrkoe 3amMbIkaHueE.

OneKTpOHHask MPOBOAUMOCTH TBEPBIX METAJUIOB. 3aBUCUMOCTh COITPOTUBIIEHUS] METAJIIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DneKkTpuueckuil Tok B BakyyMe. CBONCTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpoBonuuku. CoOCTBeHHass M TNpPUMECHas MPOBOAMMOCTb IMOJYIPOBOJIHUKOB.
CsaoiicTBa p—Nn-nepexona. IlomynpoBoHUKOBbIE TPHUOOPHI.

ONEeKTpUYEeCKU TOK B PpacTBOpax M paciulaBax 3JIEKTPOJIUTOB. DJIEKTPOIUTHUYECKAS
JUCCOITHAITUS. DIIEKTPOIIU3.

OneKkTpuuecKkuil TOK B ra3ax. CaMOCTOATENbHBIM U HECAMOCTOSATENbHBIN pa3psia. MonHus.
ITna3zma.

TexHudeckue yCTpOMCTBA M IPAKTHUYECKOE IPUMEHEHHE: aMIIepMETP, BOJIBTMETD,
peocTaT, HCTOYHUKH TOKa, OJJIEKTpOHArpeBaTelibHble MPHOOPHI, 3JIEKTPOOCBETUTEIbHBIE
npubOpsl, TEPMOMETP CONPOTHUBICHUS, BaKyyMHBIH JIHOJl, TEPMUCTOPBI M (POTOPE3UCTOPHI,
MTOJIYIIPOBOJJHUKOBBINA TMOJI, TAJIbBAHUKA.

Jlemoncmpayuu

W3mepenne cuitbl TOKa U HaPsKEHUSL.

3aBUCHMOCTb CONPOTHUBIEHUS LWIMHIPUYECKUX IPOBOJHUKOB OT JJIMHBL, IIOLIAAN
MIONIEPEYHOI0 CEYEHUSI U MaTepHaa.

CMelaHHOE COETMHEHUE MPOBOIHUKOB.

[IpsiMoe m3MepeHue 3IeKTpoABMKYHIEH cuiibl. KOpoTkoe 3amMplkaHHE TajJbBAHMYECKOTO
JJIEMEHTA U OLIEHKA BHYTPEHHETO COIIPOTUBIICHMUSL.

3aBUCUMOCTB CONPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB 3JIEKTPOJIUTOB.

NckpoBoii pa3psan U MpOBOJUMOCTh BO3/1yXa.

OaHOCTOPOHHSS MPOBOIUMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3yuyeHnue cMEmaHHOrO COCIMHEHNS PE3UCTOPOB.



W3mepeHre  JIEKTPOABMKYLIEH CWJIBI HMCTOYHUKA TOKAa W €r0  BHYTPEHHEIO
COIIPOTHUBJICHUS.

Hab6monenue anexrpoinusa.

MexknpeaMeTHbIe CBS3H

N3yuenne kypca ¢usuku 6a3oBoro ypoBHs B 10 kiacce OCymIECTBISICTCS C YYETOM
COJepXKATENbHBIX MEXIIPEIMETHBIX CBSi3eéd C KypcaMd MaTeMaTHKH, OHOJIOIMH, XUMHH,
reorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemnuvie nousamus, CBA3aHHBIE C M3YYEHHEM METOJOB HAyYHOIO ITO3HAHMSL:
sBIICHUE, HAy4YHBIA (pakT, rumore3a, Qu3MUeckas BEIMYWHA, 3aKOH, TEOpHs, HAOIIOACHHE,
9KCHEPUMEHT, MOJIETUPOBaHUE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: pelieHHEe CHUCTEMBbl ypaBHEHMH, JHUHEWHas ¢QyHKkuus, mapabona,
runepoosia, ux rpaQuKu 1 CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIIMH: CUHYC, KOCUHYC, TAaHT€HC,
KOTAaHI'CHC, OCHOBHOC TPUI'OHOMCTPHUYCCKOC TOXACCTBO, BCKTOPbI M HUX IMPOCKIHMU HA OCHU
KOOP/IMHAT, CII0)KEHUE BEKTOPOB.

buonocus: mexanndeckoe IBHKEHHE B KUBOU npupoze, nupdysus, ocMoc, TEI1oo0MeH
KHUBBIX OPraHU3MOB (BHJIbI TEIUIONEPEIaut, TEIJIOBOE PAaBHOBECHUE), IIEKTPHUUECKUE SIBIICHUS B
JKHUBOM IPUPOJIE.

Xumus: TUCKpETHOE CTPOEHHE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBa,
MOJIAApHas Macca, TCIIJIOBBIC CBOIiCTBa TBépI[bIX TCII, )KI/II[KOCTefl U Ta30B, JBJICKTPUYCCKUC
CBOWCTBA METAJIJIOB, 3JIEKTPOJIMTUUECKAS IUCCOLUAIINS, TaJIbBaHHKA.

l'eoepaghus: BIaxXHOCTH BO3IlyXa, BETPHI, OapoOMeTp, TEPMOMETP.

Texnonoeusa: npeoOpa3oBaHue JBMXKEHUI C UCIOIb30BAHUEM MEXAHU3MOB, YUET TPEHUS B
TCXHUKC, MOAIIHUITHHUKHU, HCIOJB30BAHMUC 3aKOHA COXPAaHCHHA HMITYJIbCa B TCXHUKC (paKeTa,
BOJOMET M JIpyrue), JIBUraTellb BHYTPEHHEIO CropaHus, mapoBas TypOWHa, OBITOBOH
XOJIOAWJIBHUK, KOHAUITUOHEP, TEXHOJIOTUHU MMOJTYYCHHUA COBPCMCHHBIX MAaTCpUaIOoB, B TOM YHUCIIC
HaHOMATEepHaJOB, W  HAHOTEXHOJOTWH,  JJEKTpOCTaTHYecKass  3alluTa,  3a3eMJICHUE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIH TNPHUHTEP, JJIEKTpOHATrpeBaTeIbHBIE IPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPHOOPHI, TaTbBAHUKA.

11 KUIIACC

Pasnen 4. diekTpoanHaMuka

Tema 3. Maznumnoe none. I1eKmpomazHUMHAA UHOYKYUSA

[TocrosiHHBIE MarHuThHl. B3anMopelcTBHE NOCTOSHHBIX MAarHMTOB. MarmuTHoe IIOJIE.
BekTop MarHuTHON MHAYKUIMU. [[prHIMAN Cyneprno3uiMy MarHUTHBIX MTOJIEH. JIMHNKM MarHUTHOM
uHAYKIMK. KapTiHa TMHUI MarHUTHON MHAYKLUU TOJIS IOCTOSIHHBIX MAarHUTOB.

MaruautHoe moje mpoBOAHMKA ¢ TOKOM. KapTuHa NMHMA MHIYKIIMM MarHUTHOTO MOJIs
JUIMHHOTO MPSIMOIO NPOBOJHMKA M 3aMKHYTOI'O KOJIBLIEBOIO ITPOBOJHMKA, KAaTYIIKH C TOKOM.
OmnbiT OpcTena. BzauMmoaericTBue MPOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HAaIIPABJICHUE.

Cuna JlopeHma, €€ MOIynb W HampaBlieHHE. J[BMKEHHE 3apsyKEHHOW 4YacTUIbl B
OJTHOPOJTHOM MarHUTHOM moJie. Pabora cuibl Jlopenna.

SIBneHne HNEKTPOMArHUTHOM MHAYKIMH. [IOTOK BekTOpa MarHUTHOM WHIYKIIHH.
ONEeKTpOABMKYIIAs CUJIa MHAYKLIUHU. 3aKOH 3JIEKTPOMarHUTHON MHAyKuuu dapanes.

BuxpeBoe ayekTpuueckoe IMose. ONEKTPOIBMIKYIIAass Cuia WHAYKIMU B IPOBOJHUKE,
JBUKYLIEMCS IOCTYIATENbHO B OTHOPOAHOM MarHUTHOM II0JIE.

IIpaBuio Jlenna.

NHAyKTUBHOCTB. SIBI€HME CAMOMHIYKIIMHU. DJIEKTPOIBUIKYILAsl CHJIa CAMOMHTYKIUH.

OHeprusi MarHUTHOT'O MOJIsl KATYIIKHA C TOKOM.

DIEKTPOMarHuTHOE MOJIE.



TexHuuyeckue YCTpOMCTBA U NPAKTUYECKOE NPUMEHEHHUE: TOCTOSHHBIE MAarHUTHI,
3JIEKTPOMArHUTHI, JIEKTPOJABUTATENb, YCKOPUTENIN 3JIEMEHTAPHBIX YaCTHL], UHIYKIIMOHHAS [1€Yb.

Llemoncmpayuu

OnbIT DpcTena.

OTKJIOHEHHUE AJIEKTPOHHOTO MTy4YKa MAarHUTHBIM T1OJIEM.

JIuHMM MHOYKIMY MarHUTHOTO MOJIS.

B3anmopencTerue 1ByX IPOBOAHUKOB C TOKOM.

Cuna Ammepa.

[HerictBue cuiibl JIopeHIla Ha MOHBI JJIEKTPOJIUTA.

SIBlieHME ANEKTPOMArHUTHOW UHAYKIWH.

IIpaBuno Jlenna.

3aBUCUMOCTD 3JIEKTPOABUKYILEH CHIIbI UHAYKIIMM OT CKOPOCTH M3MEHEHHS MarHUTHOIO
MOTOKa.

SIBneHne caMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomol

N3yueHne MarHuTHOTO MOJIs1 KaTYLIKH C TOKOM.

WccnenoBanue neiicTBUS TOCTOSHHOTO MarHuTa Ha PaMKy C TOKOM.

HccnenoBanue siBJICHUS 3JIEKTPOMATHUTHON MHAYKIUH.

Pa3pgen 5. Kojie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHumHble KoJ1e0anus

KonebGarenbnas cucrtema. CBOOOIHBIE MeXaHHUYECKHWE KoisieOaHus. [apMoHHMUYecKue
koneOanus. Ilepuon, uacrora, ammiautyga u  (asa kosnebanuil. IlpyXMHHBII MasTHUK.
MatemaTuueckuii MasTHUK. YpaBHEHHE TapMOHUYecKuX KojeOanuil. [IpeBpaieHue sHepruu
MIPU TAPMOHUYECKUX KOJICOAHHUSAX.

Konebatenbupiit  kKoHTYp. CBOOOIHBIE SJIEKTPOMArHUTHBIE KOJEOAHUS B HICATHHOM
KOJeOaTeIbHOM KOHTYype. AHaJorus MEXIy MEXaHWYEeCKMMH ¢ 3JIEKTPOMAarHUTHBIMU
konebanusimMu. @opmyna TomcoHa. 3akoH COXpaHEHHS SHEPTUU B UACATBHOM KOJIeOaTEIbHOM
KOHTYDE.

[IpencraBieHue o 3aTyxaroMKX KoleOaHUAX. BBIHYX/IEHHbIE MEXaHUYECKHE KOoJeOaHus.
Pe3onanc. BeiHyXeHHBIE 2JIEKTPOMAarHUTHBIE KOJICOaHUsI.

[lepemenHbIii Tok. CUHYCOMJANbHBIM MEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKa.
AMIUTUTYIHOE U JEHCTBYIOIEE 3HAUEHNUE CUJTBI TOKA U HAMIPSDKEHUS.

Tpanchopmarop. IlpousBoacTBo, mepenavya U MOTPEOICHUE DIEKTPUUECKON JHEPTHUU.
DKOJIOTHYECKHUE PHUCKH TIPU TPOM3BOACTBE JJIEKTpodHEepruu. KymnbTypa HCIOIB30BaHUS
AIIEKTPOIHEPIUH B TOBCEAHEBHOM KU3HHU.

TexHudeckne yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHME: DSJIEKTPUYECKHH 3BOHOK,
reHepaTop NEPEMEHHOT0 TOKa, TUHUU AJIEKTpoIepeaay.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KosieOaTeNbHOM CUCTEMBI (TIPYKHHHBIN U MaTeMaTHYECKUN
MasITHHK).

Habmronenue 3aryxaromux KoaebaHuu.

WccnenoBanue CBOMCTB BEIHYK/IEHHBIX KOJICOAHUH.

Habmronenue pe3onanca.

CB0OOIHBIC PTIEKTPOMArHUTHBIC KOJICOAHUSI.

OcuumnorpaMmel  (3aBUCUMOCTH  CUJIBI  TOKAa M HANpsDKEHUsT OT BPEMEHM) IS
3JICKTPOMArHUTHBIX KOJICOAHUMH.

Pe3onanc nmpu mocnegoBaTeIbHOM COEAMHEHUN PE3UCTOPA, KATYIIKH MHAYKTUBHOCTH M
KOHJICHCATOpA.

Mogenb TUHUU 3IEKTPOIEepeaauH.

Yuenuueckuii sxcnepumenm, rabopamoprvie pabomoi



HccnenoBanue 3aBUCUMOCTH TIEPHOA MAJIBIX KOJIEOaHUH Tpy3a Ha HUTHU OT JUIMHBI HUTU U
Macchl rpysa.

HccnenoBanne nNepeMEHHOTO TOKa B ILENM M3 MOCJIEI0BATEIBbHO COCIUHEHHBIX
KOH/JIEHCATOPa, KaTYLIKHA U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoMazZHUMHbLE 60THbL

Mexanudeckre BOJIHBI, yclIoBUsA pacrpocTtpanenus. [lepuon. CkopocTs pacnipocTpaHeHHst
W januHa BoONHBL [lomepeunble W mponaosbHBIE BONMHBL MHTepdepeHmus u mudpaxius
MEXaHUYECKUX BOJIH.

3Byk. CxopocTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

OJIEKTPOMAarHUTHbIE BOJHBL. YCJIOBHS M3JIy4YEHUs DJIEKTPOMArHUTHBIX BOJH. B3anmuas
opueHranus BektopoB E, B, V B snexkrpomarautHOoi BojHe. CBOMCTBa 3JE€KTPOMArHUTHBIX
BOJIH: OTpa)XXeHHe, MpeoMIIeHue, Moispuzanus, Aaudpakuus, uHtepdepenius. CKOpPoOCTh
AJIEKTPOMATrHUTHBIX BOJIH.

[[Ixana 371€KTPOMarHUTHBIX BOJIH. [IpuMeHeHHE 3E€KTpOMarHUTHBIX BOJH B TEXHUKE U
OBITY.

[IpuHUMIIBI pagnoCBA3M U TeneBuaAeHUs. Pagnonokanusi.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYXKatoIIel Cpeibl.

TexHuueckue ycTpouWcCTBa U NPAKTUYECKOE NMPUMEHEHHE: MY3bIKAJIbHbIE HUHCTPYMEHTHI,
VIBTPa3BYKOBas JIMarHOCTHMKA B TEXHHKE W MEIUIIMHE, pajap, PaAuONpPUEMHUK, TEIEBHU30D,
anTeHHa, Tenedon, CBU-meusb.

Jlemoncmpayuu

O06pa3oBaHue U pacIpoOCTpaHEHUE MOMEPEUHBIX U MPOIOJIbHBIX BOJH.

Konebmromieecs Te10 Kak KICTOYHUK 3BYKa.

Habmtoienue oTpaskeHus ¥ MpeIoMIICHHUS] MEXaHUYECKUX BOJIH.

Habmonenne nuntepdepeHny 1 AUPpakii MEXaHMUECKHUX BOJIH.

3BYKOBOH pE30HAHC.

HaGmronenue cBsi3M TPOMKOCTHM 3BYKa M BBICOTBI TOHA C aMIUIUTYIOM M YacTOTOM
KoJie0aHui.

UccnenoBanne CBOWMCTB  DJIGKTPOMArHUTHBIX ~ BOJIH:  OTpPaKEHHUE, TMPEIOMIICHUE,
nosnsipu3anus, 1udpakuus, HHTephepeHIns.

Tema 3. Onmuka

['eomerpuueckas onrtuka. [IpsimonuHeiiHOe pacipocTpaHEHUE CBETa B OAHOPOIHOMN Cpeie.
JIyud cBera. ToUeUHBIN UICTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI OTpaxeHus cBeTa. [locTpoeHne H300pakeHUN B TIIOCKOM
3epKaie.

[Ipenmomnenue cBeTa. 3aKOHBI TMPENOMIICHUS CBeTa. AOCONIOTHBIA  TOKa3aTelb
npenomieHus. [lomHoe BHyTpeHHee oTpaxkeHue. IIpenenbHBId yroa MOJHOTO BHYTPEHHETO
OTPAXKEHUS.

JHucnepcus ceeta. CrnoxxHbIi cocTaB 6enoro ceera. LIBer.

Cobwupatonue W paccewBaroiye JUH3BL. ToHKas JnuH3a. DOKyCHOE pacCTOsHUE U
ONTHUYECKasl Cuia TOHKOW JUH3BIL. [locTpoeHne n3o0pakeHU B COOMPAIONIUX U PACCEHBAOIINX
nuH3ax. @opMysa TOHKOU JIMH3BI. Y BEJIMUEHHE, 1aBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUYECKON ONTHKH.

BonnoBas onrtuka. WuTepdepenius cBera. KorepeHTHbIE HWCTOYHUKUA. Y CIOBHS
HAOJI0/IEHUSI MAKCUMYMOB 1 MUHUMYMOB B MHTEP(PEPEHIIMOHHON KapTUHE OT ABYX CHH(]A3HBIX
KOIE€PEHTHBIX UICTOUYHUKOB.

Hudpakmuss  cera. [udpakmumonnas pemérka. YcinoBue HaOMIOAEHUS TJIABHBIX
MaKCHMYMOB IIPH MaJICHUHU MOHOXPOMATUYECKOTO CBEeTa HA NU(DPAKIIMOHHYIO PEIIETKY.

[Tonsipuzanus ceera.



TexHUYeCcKHue yCTPOWCTBA W MPAKTUYECKOE MPUMEHEHHWE: OYKH, Jyma, (oToarmapar,
MPOSKIIMOHHBIA ammapar, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAsE ONTHKA, AU(paKIMOHHAS
pelETKA, NOJISIPOUI.

Jlemoncmpayuu

[TpsiMmonMHEHOE pacHpoCTpaHEHUE, OTpPaKEHHWE U TpeloMyeHHe cBeTa. OnTHYeCKHe
IPUOOPHI.

[TonHoe BHyTpeHHEe oTpakeHue. Mojieb CBETOBOIA.

HccnenoBanue CBOMCTB M300paKCHHM B JIMH3aX.

Mogenu MUKpOCKOIIA, TEIECKOIIA.

Hab6nronenue naTepdepeHIinm cBeTa.

HaGmonenue nudpakiuu cBera.

Habmronenue nucnepcuu cBera.

[ToryueHue CeKTpa ¢ TOMOIIBIO TPU3MEI.

[Tomyuenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

HabGmronenue nonsipuzauu cBera.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne mokazaresst IpeIoMIICHHUS CTEKJIA.

HccnenoBanue CBONCTB N300pakeHU B JTHMH3AX.

HabGmronenue qucnepcuu certa.

Pa3nen 6. OcHOBBI crIeUAIBHONH TEOPUH OTHOCUTEJIBLHOCTH
['paHuLbl TPUMEHMMOCTH KJIACCMUECKOW MeXaHWUKHU. llocTynaTel crnenuanbHOW Teopuu
OTHOCHUTEJIbHOCTH: WHBAapPUAHTHOCTH MOIYJISI CKOPOCTH CB€Ta B BaKyyme, MPHUHIUII
OTHOCUTENIbHOCTH DUHINITEIHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHIE BPEMEHHU M COKpAILIEHUE JTHHBI.
DHeprusi U UMITYJIbC PEISATUBUCTCKOMN YaCTULIBI.
CBs13b MacChl ¢ PHEPTUEH U UMITYIILCOM PEISTUBUCTCKOMN YaCTUIIBI. DHEPTHS TTOKOSI.

Pa3zpnen 7. KBanToBas pusuka

Tema 1. Dnemenmul KGAHMOGOI ONMUKU

®oronsl. ®opmyna Ilnanka cBs3u sHepruu GOTOHA C €ro YaCTOTOW. DHEPrus U UMITYJIbC
¢doroHa.

OtkpeiTue u wucciaenaoanue Qororpdexra. Omnbitet A. T. CromeroBa. 3aKOHBI
doroaddexra. YpaBuenue DitHmreitna s pororddexra. «KpacHas rpanuna» gorosdpdexra.

JaBnenue cBera. OnwiTel [1. H. JIeGenena.

XHUMHUUYECKOE IEUCTBUE CBETA.

TexHuueckue YCTpOICTBA M NpaKTHUECKOE NpUMEHEeHHe: (PoTodnaeMeHT, (OTOAATUUK,
COJIHEeYHast OaTapest, CBETOAHO/.

Jlemoncmpayuu

D010 deKT Ha YCTAaHOBKE C IMHKOBOH MIIACTHHOM.

UccnenoBanue 3akoHOB BHemHETO GoTorddexra.

Cseroguog.

Conneynas Oarapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. Onwitel Pesepdopaa mo paccessauto o -wactuil. [lmanerapHas
mozenb atoMa. Iloctynarel bopa. U3nyuenue u nornomenue GOoTOHOB NpU MEPEXOe aroma ¢
OIHOTO YpPOBHS 3HEpruM Ha Jpyrod. Buasl crnekTpoB. CHeKTp YpOBHEH SHEpruM aroMa
BOZIOpOAA.

BosHoBbIe cBoiicTBa yacTull. Bonubl ae bpoitnsa. KopnyckyasipHO-BOTHOBOW JTyalnu3M.

CHoHTaHHOE U BBIHY)KJIEHHOE U3JIyUEHHUE.



TexHudyeckue yCTpOMCTBA U IPAKTUYECKOE IIPUMEHEHUE: CIEKTPaJbHBbIM aHAJIN3
(CTIeKTpOCKOIT), Jia3ep, KBAHTOBBIA KOMIIBIOTED.
Llemoncmpayuu
Moguens onsita Pesepdopra.
Omnpenenenue JUIMHBI BOJIHBI J1a3epa.
Habmroienue inHedvaTbIX ClIeKTPOB U3JIyUEHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi
Hab6nronenue nuneiyaToro crexkTpa.
Tema 3. Amomnoe aopo
OKCHEpUMEHTBI,  JIOKa3bIBAIOLIME  CJIOXHOCTh  CTPOECHHS  sjpa. OTtkpsiTHE
panuoaktuBHOCTH. OnbIThl Pe3epdopaa nmo onpenenenno cocraBa paaAuoaKTUBHOTO U3JIyUEHUS.
CgoiictBa anb(da-, 6eta-, raMmma-u3IydeHus. BiusHue painoakTHBHOCTH HA KHUBBIE OPTaHU3MBI.
OtkpeiTie TpoTOHAa W HeilTpoHa. Hyknonnas monens siapa [eiizenOepra—lBaHeHKO.
3apsn saapa. MaccoBoe uucio sigpa. M30Torsl.
Anbda-pacniaa. DIEKTPOHHBIA W MO3UTPOHHBIN OeTa-pacnaa. ['amma-uznydenue. 3aKoH
PaaAMOaKTUBHOIO pacmaja.
DHeprus CBS3U HYKIIOHOB B sifpe. SnepHbie cuibl. JlegekT Macchl sapa.
Snepusle peakuuu. [lenenue u CUHTES SIED.
SAnepusiii peaktop. TepmosiaepHbiii cunrtes. [IpoOnemMbl U TEPCHEKTUBBI  SAEPHOM
HHEPreTUKU. DKOJIOTUYECKUE ACTIEKThI SACPHON SHEPTreTHKU.
DneMeHTapHble yacTulibl. OTKPBITHE TO3UTPOHA.
MeTto/1b1 HaONIOIEHUS U PETUCTPALIUH 3JIEMEHTAPHBIX YaCTHULL.
dyHnaMeHTaIbHbIE B3auMoecTBUsA. EAMHCTBO (hr3nyeckoit KapTHHBI MHpa.
TexHuueckue ycTpolCTBa U MPAaKTHUUECKOE NMPUMEHEHHE: J103UMETp, Kamepa BuibcoHa,
SAJIEPHBIN peakTop, aTOMHass boMOa.
Jlemoncmpayuu
CuéTurK MOHU3HPYIOLMX YaCTHII.
Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi
HccnenoBanue TpekoB YacTHIl (10 TOTOBBIM (oTorpadusm).

Pa3nes 8. JiieMeHTBI ACTPOHOMHUM M ACTPOPU3UKH

Otanbl  pa3BUTHS  acTpoHOMuU. [lpukiagHOoe W MHUPOBO33PEHUECKOE 3HAYCHHUE
aCTPOHOMMUHU.

Bun 3Bé3nnoro HeGa. Co3Be3nus, ipkue 3BE3IbI, IUNIAHETHI, IX BUIUMOE JBHUKEHUE.

Conneynas cucrtema.

Counnne. ConHeuHas akTUBHOCTh. Mcrounuk sHeprun ConHIA W 3BE3A. 3BE3NBI, UX
OCHOBHBIE XapaKTEPUCTUKHU. Jluarpamma «CHEKTpaJbHBIA KJIacC — CBETUMOCTBY». 3BE3/bI
IJIaBHOW TOCJIEIOBATEIBHOCTU. 3aBUCHMOCTh «Macca — CBETUMOCTbY» [JIs 3BE3] TJIABHOM
MOCJIeIOBaTeIbHOCTH. BHyTpeHHee cTpoeHue 3BE31. COBpEeMEHHBIE NPEACTABICHUS O
MPOUCXO0XKACHUU U 3BOMOIMU CoJIHIIA U 3BE3/1. DTalbl )KU3HU 3BE3].

Mineunsiii [Tyts — Hama I'anaktuka. [lonoxxenne u nemxenne Connua B ['anaktuke. Turbl
rajakTuk. PagmoramakTuku u kBazapbl. YEpHbBIE OBIPHI B SAPAX TalaKTHK.

Bcenennas. Pacmupenue Bceenennoii. 3akon Xa66na. Paz6eranume ramaktuk. Teopus
Bosbiioro B3peiBa. PennKkTOBOE H3TyUEHHE.

MacmtaOHas cTpykTypa Beenennoil. MeraranakTuka.

Hepeménnsie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue nabniooenus

Habmoienust HeBOOPYEHHBIM TJ1a30M C MCMOJIb30BaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUTSL OTIPEJICIICHUs] TIOJIOKEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3IHUS
CeBepHOro nojaymapus 1 sipKue 3BE3/IbI.



Habmonenus B Teneckon Jlynsl, maner, Mieunoro IlyTu.

O6o0maronee NoOBTOpeHNe

Ponp ¢u3mku m acTpoHOMHH B 3KOHOMHUYECKOW, TEXHOJOTHYECKOW, COIUATBHOW U
STUYECKON cdepax [eATeNbHOCTH YelOBeKa, pPOjdb M MeCTO (U3MKH M acTPOHOMUU B
COBPEMEHHOM HAayyHOW KapTHHE MHUpPA, pPOJIb (PHU3MUECKOW Teopur B (OPMHPOBAHUU
MpeJICTaBICHUI 0 GU3NYECKOM KapTUHE MUPA, MECTO (PU3MUECKON KapTHHBI MUpPa B 001IEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYUYHbIX IPEACTABIECHUIN O IPUPOJIE.

MexknpeaMeTHbIe CBSI3H

N3yuenne xypca ¢usuku 6a3oBoro ypoBHs B 11 Kkilacce oCymIecTBISieTCS C y4ETOM
COJIEpKATENbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMu MaTeMaTuKH, OHOJIOTHMH, XHMHUH,
reorpauu ¥ TEXHOJIOTHH.

Meosicnpeomemuuvle nowsimusi, CBS3aHHBIE C W3YyYEHHEM METOJOB HAyYHOTO MO3HAHUS:
sBIICHUE, HAy4YHBIA (akT, rumore3a, (Qu3uveckas BEIMYWHA, 3aKOH, TEOPHs, HAOIIOJCHHE,
3KCHEPUMEHT, MOJECIUPOBAHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: pelleHue CUCTEMbl YpaBHEHUM, TPUTOHOMETPUYECKUE (YHKIMH: CHHYC,
KOCHUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPHUIOHOMETPHUYECKOE TOXKIECTBO, BEKTOPbI M HX
IPOEKIIMM Ha OCH KOOPAMHAT, CJIOKEHUE BEKTOPOB, MPOM3BOAHBIE 3JIEMEHTApHBIX (DYHKIUH,
MPU3HAKU TT0JI00US TPEYTOIbHUKOB, ONPEIEIICHNE TUIOIIAIU TUIOCKUX QUTyp U 00bEMa Tel.

buonocus: snekTpuyeckue SBICHUS B YKUBOM INpHUpPOAE, KoJieOaTeNbHBIE ABM)KEHUS B
JKUBOW MPUPOJE, ONTUYECKUE SIBJICHUS B JKUBOM IMPUPOJE, NEUCTBUE pPAJUALMM HA >KUBbBIC
OpraHU3MBlI.

Xumus: cTpoeHME aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKash CTPYKTypa TBEPABIX TeJ,
MeXaHHU3Mbl 00pa30BaHUs KPUCTAUIMYECKON PEIIETKH, CIIEKTPAJIbHBIN aHAIH3.

l'eoepaghus: marHUTHBIE TOJIOCA 3€MJIM, 3aJI€KH MarHUTHBIX pyl, (oTochEMKa 3eMHOU
MOBEPXHOCTH, MPEJCKA3aHNE 3eMIIETPSCEHUM.

Texnonozus: MTMHUM DJIEKTPOIIEpENay, TEHEPATOP NEPEMEHHOIO TOKa, 3JIEKTPOJBUTATEIb,
WHAYKIIMOHHAs Te4yb, pajnap, paJuoNpUEMHUK, TeNeBU30p, aHTeHHa, TenedoH, CBY-neus,
NPOEKIIMOHHBIN anmapar, BOJOKOHHAs ONTHKA, COJIHEUHas OaTapest.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUSA

OcBoenue yueOHoro mpenmera «®dusuka» Ha ypoBHE CpeaHEro oOIIero oopa3oBaHUs
(6a30BBIf  ypOBEHB) JIOJDKHO  OOECMEYHTh  JOCTHXKEHHE  CIEIYIOIIMX  JIMYHOCTHBIX,
MCTAIIPEAMETHBIX U MPEAMETHBIX 06p330BaTeHBHI)IX PE3YIbTATOB.

JUYHOCTHBIE PE3YJbTATDBI

JIM4HOCTHBIE PE3yabTaThl OCBOCHHUS y4eOHOro mpeamera «Du3uka» AOHKHBI OTPaXkaTb
TOTOBHOCTb M CITOCOOHOCTH OOYYaIOIIUXCSI PYKOBOJICTBOBATHCS C(HOPMHUPOBAHHOW BHYTpPEHHEH
MO3ULIMEH JUYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHUEHTAlMid, TO3UTHUBHBIX BHYTPEHHUX
yOXKIIEHU, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSM POCCHUUCKOTO  0OIIecTBa,
pacHIMpEeHHe >KU3HEHHOTO OMNbITa U ONbITa JAESITEIbHOCTH B MPOLIECCE pPeaTn3allui OCHOBHBIX
HaIpaBJIeHUN BOCITUTATEIHFHOM IEATETLHOCTH, B TOM YHUCJIC B YaCTH:

1) rpamaaHCKOro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKOW TMO3MIIMM  OOYYarOIIEToCs Kak aKTHBHOTO |
OTBETCTBEHHOTO YJIEHA POCCUKCKOTO OOIIECTBA;

MPUHATHE TPATUIUOHHBIX OOIIEUYETOBEUSCKUX TYMAHUCTHYECKUX M JEMOKPATHYCCKUX
IICHHOCTCIH;

TOTOBHOCTb BECTH COBMECTHYIO JEATEIHLHOCTh B HMHTEpPECax TPaKTAaHCKOTO OOIIECTBa,
y4acTBOBATh B CAMOYIIPABICHUH B 00pa30BaTeIbHON OpraHU3AIINH;



YMEHHME B3aUMOJAECUCTBOBAaTh C COLMAJIBHBIMM HWHCTUTYTaMH B COOTBETCTBHM C HUX
(GYHKLUSAMU U Ha3HAYEHUEM;

TOTOBHOCTb K T'YMaHUTAapHOU U BOJIOHTEPCKOU 1E€ATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCITUTAHMS:

c(OpPMHPOBAHHOCTH POCCUHCKOM IpaX1aHCKOW UAEHTHYHOCTH, MATPUOTU3MA;

LIEHHOCTHOE OTHOIIEHUE K TIOCYAAPCTBEHHBIM CHMBOJAM, IOCTHIKEHUSM POCCHUMCKUX
yu€HBIX B 007aCTH (U3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

c(OPMHPOBAHHOCTb HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBEACHHUS;

CHOCOOHOCTh OLIEHMBATh CUTYAllMI0 M MPUHUMATh OCO3HAHHbBIC PELICHUs, OPUEHTUPYSIChH
Ha MOpaJIbHO-HPABCTBEHHBIE HOPMbI U LIEHHOCTH, B TOM YHCJIE B I€ATEIbHOCTU YYEHOTO;

0CO3HaHME JIMYHOT'O BKJIa/J1a B IOCTPOEHUE YCTOMUMBOro OYAyIIEro;

4) 3cTeTHYeCKOr0 BOCIIMTAHMSA:

JCTETUYECKOE OTHOLIEHUE K MUPY, BKJIIOYasl 3CTETUKY HAYYHOI'O TBOPYECTBA, IIPUCYILLErO
¢duznueckoil Hayke;

5) Tpy/10BOT0 BOCIIUTAHUS

UHTEpEC K pa3IUYHbIM cdepaM Npo(ecCHOHANBHON JesTeIbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (U3MKOW M TEXHUKOW, YMEHME COBEpIIaThb OCO3HAHHBIA BbIOOp Oyayieit
npodeccuu 1 peanu3oBbIBaTh COOCTBEHHBIE KU3HEHHbBIE TUIAHBI;

TOTOBHOCTb M CIOCOOHOCTh K 00pa30BaHUIO M caM000pa3oBaHHUIO B 00jacTu (pU3MKHU Ha
MPOTSKEHUH BCEU KU3HU;

6) IKOJIOTHYEeCKOT0 BOCTIUTAHMS:

c(OpPMUPOBAHHOCTh JKOJIOTUYECKOW KYJIbTYPBl, OCO3HAHHE TIJIOOAJIBHOTO XapakTepa
HKOJIOTHUECKUX Mpobiem;

IUIAHUPOBAHUE W OCYIIECTBICHUE JIEWCTBUM B OKPYKAIOIIEW Cpele Ha OCHOBE 3HAHMS
L[eJIEd yCTOMYMBOTO Pa3BUTHS YEIIOBEUECTBA;

pacIIMpeHue OmbITa JAEATEIbHOCTH OSKOJIOIMYECKON HANpaBIIEHHOCTH HAa OCHOBE
UMeoIUXcs 3HaHUi 1Mo (usuke;

7) IEHHOCTH HAYYHOTr'0 MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS (PU3NUECKON HAYKH;

OCO3HaHME IIEHHOCTH HAyYHOW JAEATEJbHOCTH, TOTOBHOCTh B MPOLIECCe U3YUYEHUS (PU3MKU
OCYIIECTBIIATh IPOEKTHYIO M UCCIIEI0BATENIbCKYIO EATEIbHOCTh HIMBUYaIbHO U B TPYIIIIE.

METAINPEAMETHBIE PE3YJIbTATDHI

Ilo3naBaTebHbIE YHHBeEPCAJbHbIE YUeOHbIE H1eHCTBHUS
ba3oBble JJjoruyeckue JeMcTBUA:
CaMOCTOSITENIbHO (OPMYJHUPOBaTh M aKTyaJU3HpOBaTh MpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;
ONPEAEINIATh LEN IEITEIbHOCTH, 33/1aBaTh MapaMeTPbl U KPUTEPUHU UX TOCTHKECHUS,
BBISIBJISITH 3aKOHOMEPHOCTH M POTUBOPEUHS B PACCMATPUBAEMBIX (PU3NYECKUX SBICHUSX;
pa3zpabaThIBaTh IJIAH PEHICHUS MPOOJIEMBI ¢ YUETOM aHAIN3a UMEIOIINXCS MaTEPHATbHBIX
Y HEMaTEPHUAJIbHBIX PECYPCOB;
BHOCHUTh KOPPEKTHBBI B JAESATEIbHOCTb, OIIEHWBATh COOTBETCTBHE PE3YJbTATOB IIEIISIM,
OILICHHUBATH pHCKH HOCHCI[CTBI/Iﬁ JACATCIIbHOCTH,
KOOPJMHUPOBATh W BBIIOJHATH PabOTy B YCIOBUAX pPEAIBHOT0, BHUPTYAIHHOTO |
KOM6HHHp0BaHHOr0 B3aMMOJICHCTBHS,
pa3BUBATh KPEaTUBHOE MBIIIUICHUE MTPH PEIICHUH KU3HEHHBIX TTPOOJIEM.
ba3oBble ucciiegoBarebckue AeMcCTBYA.



BJIAJICTh HAYYHOH TEPMHHOJIOTHEH, KIIOUEBBIMU MOHSATHSIMHU M METOJaMM (U3NYECKOM
HaYKU;

BJIAJICTh HAaBBIKAMH y4€OHO-HMCCIIEIOBATEIBCKOM U MPOEKTHOM NEATENLHOCTH B 00JacTh
(Gu3uKH, CIOCOOHOCTBHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IIOMCKY METO/0B PELICHUs 3a1a4
($U3uUeCKOro conepKaHusl, IPUMEHEHHUIO PA3JIMYHBIX METOI0B TIO3HAHMS,

BJIAJCTh BHUJAMHU JAEATEJBHOCTH IO IOJIyYEHHIO HOBOI'O 3HAHUS, €ro HMHTEpIpeTalHH,
IpeoOpa3oBaHNI0 M IPUMEHEHUIO B DPA3IMUYHBIX YYEOHBIX CHUTyallUsiX, B TOM YHCIE IIPU
CO3JIJaHUHU Y4EOHBIX ITPOCKTOB B 00J1aCTH (HDU3UKH;

BBISIBJISITH [IPUYMHHO-CIICJCTBEHHbIE CBSI3M M aKTyaJIM3UpOBaTh 3ajady, BbIABUIATH
TUNoTe3y €€ pelleHMs, HaXOAWUTb AapryMEHTbl Ul [JOKAa3aTelbCTBA CBOUX YTBEP)KICHHH,
3a/1aBaTh NapaMeTpbl U KPUTEPUU PELICHMUS;

aHAJIM3UPOBaTh IIOJyYEHHbIE B XOJ€ pELICHHUs 3aJaud pPe3yJbTaTbl, KPUTHYECKU
OLICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSX;

CTaBUTh U (OpMyIHpPOBaTh COOCTBEHHBIEC 33aJjaud B 0Opa30BATENbHOH JIEATENBHOCTH, B
TOM YUCIIE IPU U3YYEHUH (PU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLl€HUBATh IPUOOPETEHHBIHN OIBIT;

YMETb IIEPEHOCUTH 3HAHUS 10 (PU3UKE B MPAKTHUECKYIO 001aCTh )KU3HEACITEILHOCTH;

YMETb MHTEIPUPOBATh 3HaHUS U3 Pa3HBIX MPEIMETHBIX 00IacTel;

BbIIBUTaTh HOBBIE UJIEU, IPEJIaraTb OPUTMHAIbHBIE MTOAXOAbl U PELICHHUS;

CTaBUTb IPOOJIEMBI U 33JjauH, JOMYCKAIOIUE aJIbTEePHATUBHBIEC PELICHHUS.

Pabora ¢ undpopmanmeii:

BJIAJICTh HaBbIKAMU MOJy4YeHUs MHDOpManKM (HU3NYECKOTO COJECpPKAHUSA U3 UCTOUHUKOB
pPa3HbIX THIIOB, CAaMOCTOATEIbHO OCYILECTBJISATh IOMCK, aHalIM3, CUCTEMATHU3alUI0 U
MHTEpHpeTalnio HHPOPMALIUU PA3IMYHBIX BUJIOB U (OPM IpeJICTaBICHHUS;

OLICHUBATh JOCTOBEPHOCTh MH(OpMAIIHH;

UCMOJIb30BaTh CPEACTBA MH(OPMAIMOHHBIX M KOMMYHUKALIMOHHBIX TEXHOJOTHH B
pelIeHNH KOTHUTUBHBIX, KOMMYHUKATHBHBIX W OpraHMU3allMOHHBIX 3a/Jad C COOJIOJEHHEM
TpeOOBaHUI SPrOHOMMKH, TEXHUKU O€30MaCHOCTH, TUTHEHBI, PecypcocOepekeH s, MPaBOBBIX U
ATUYECKUX HOPM, HOPM HH(OPMALIMOHHON O€30MaCHOCTH;

CO3/1aBaThb TEKCThl (DU3MYECKOTO COJAEpKaHHs B pPa3IMYHbIX Qopmarax ¢ y4ETOM
Ha3HayeHus: WH(POpMalMKW M LEJNEeBOM ayAUTOPUM, BBIOMpas ONTUMAJIbHYIO (GopMy
Ipe/CTaBICHUS U BU3yalIU3alllu.

KoMmyHnKaTHBHBIE YHHBepCAJIbHbIE y4eOHbIe 1eiiCTBHUS:

OCYIIECTBIISATH OOIIEHHE HA ypoKaX (PU3UKHU M BO BHEYPOUHOIl 1€ATENbHOCTH;

pacro3HaBaTh MPEANOCHIIKA KOHMIUKTHBIX CUTYAIMi U CMATYATh KOH(MIUKTHL;

pPa3BEPHYTO M JIOTMYHO M3Jararb CBOK TOYKY 3pPEHUS C HCIOJIb30BAHHUEM S3BIKOBBIX
CPENCTB;

MOHMMATh U UCMOJIb30BaTh MPEUMYLIECTBA KOMAaHIHOW U MHAMBUAYAIbHON pabOTHI;

BBIOMpPATh TEMATUKY M METOJbl COBMECTHBIX NEHCTBUN € y4y€TOM OOIIMX HHTEPECOB U
BO3MOKHOCTEHN Ka)KJOr0 4JeHa KOJUIEKTUBA;

MPUHUMATh LI COBMECTHOM JEATEIbHOCTH, OPraHU30BBIBATH M KOOPAWHUPOBATH
JIEUCTBUA MO €€ ITOCTUKEHHIO: COCTAaBIAThH IUIAH AEHCTBHUH, PaCIpelesiaTh PO C y4ETOM
MHEHHUH yJaCTHUKOB, 00CYX/1aTh pe3yJIbTaThl COBMECTHOM paboTHI;

OILICHMBATh KaYeCTBO CBOETO BKJIaJa U KaXJOr0 YYaCTHHKA KOMaHbl B OOLIUI pe3ynbTaT
1o pa3paboTaHHBIM KPUTEPUSIM;

IpeajiaraTh HOBBIE NPOEKTHI, OLIEHUBATh WJEHU C IMO3ULUU HOBH3HBI, OPUTMHAIBHOCTH,
MIPaKTUYECKON 3HAYUMOCTH;

OCYLIECTBIIAATh ITO3UTHBHOE CTPATETMYECKOE IIOBEJCHUE B PA3JIUYHBIX CHUTYalHUsX,
MPOSIBIISATHE TBOPUYECTBO U BOOOpAKEHHE, OBITH MHUIIMATHBHBIM.



PeryasiTuBHbIe YHHBepCaJbHbIE y4eOHbIE IeiicTBUS
Camoopranu3anus:

CaMOCTOSITENIFHO OCYIIECTBIISTh IMO3HABATEIbHYIO AEATENBHOCTh B 00JacTH (U3UKU U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTABUTH U (hOPMYJIMPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITENIbHO COCTABJIATH TUIAH PEHICHHUS PAcu€THBIX M KAYECTBEHHBIX 3a/ad, TUIaH
BBIMIOJTHEHUS] TMpaKTUYeCKo paboThl € Y4ETOM UMEIOUIMXCA PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEAIIOYTECHMUI;

JTaBaTh OLIEHKY HOBBIM CHUTYaI[UsIM;

pacmupsaTh paMKH y9eOHOTO MpeIMeTa Ha OCHOBE JTMYHBIX MTPEANIOYTCHUH;

JIeNIaTh OCO3HAHHBIM BBIOOP, apryMEHTHpPOBaTh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pelieHue;

OLICHUBATh IPUOOPETEHHBIN OTIBIT;

Croco0cTBOBaTh (HOPMHPOBAHUIO U TIPOSBICHHUIO JPYIUIMHA B O0OJNACTH (PU3HKH,
MOCTOSTHHO TMOBBIIIATH CBOM 00pa30BaTENbHbIN U KYJIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb, SMOLMOHATBHBIH HHTEJIEKT:

JaBaTh OIIEHKY HOBBIM CHUTYalldsM, BHOCUTb KOPPEKTUBBI B JAESATEIHHOCTH, OLIEHWBATH
COOTBETCTBHUE PE3YIHTATOB LIEIISIM;

BJIa/IETh HaBBIKAMH MO3HABATEIBHON peIeKCUU KaK OCO3HAHUSI COBEPIAEMbIX JEHCTBUN
¥ MBICJUTEILHBIX TIPOIIECCOB, UX PE3YJIbTATOB U OCHOBAHUI;

UCIOJIb30BaTh MPUEMBI pedIeKCHH JIJIS OLIEHKU CUTYalluH, BBIOOpA BEPHOTO PELICHHUS;

YMETh OIICHUBATh PUCKH U CBOCBPEMEHHO IMPUHUMATH PEIICHHUSI 10 MX CHIDKCHUIO,

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX MPU aHAIIU3€E PE3YNIbTATOB EATEIbHOCTH;

MPUHUMATH CeOsl, TOHMMAsi CBOM HEJIOCTATKHU M JOCTOMHCTBA,

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX MPU aHAIIU3€E PE3YNIbTATOB EATEIbHOCTH;

MpU3HABaTh CBOE MIPABO W MIPABO JAPYTUX HA OMIHOKH.

B mporiecce 1O0CTHXEHUSI TUYHOCTHBIX PE3YyIbTaTOB OCBOCHUS MPOTPaMMBI IO (GU3UKE st
YPOBHsI CpeHEro oO0Iero o0pa3oBaHus y O0yUYaIOIIMXCA COBEPIICHCTBYETCS AMOIIMOHAIBHBIN
WHTEIJIEKT, MPEANoIaralonuii ChOpMUPOBAHHOCTD:

CaMOCO3HAaHUSsI, BKIIFOYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE HYMOIMOHAIBHOE COCTOSIHHE,
BUJICTHh HAMPABJICHUSI Pa3BUTHS COOCTBEHHOM SMOIIMOHATBHON Cephl, OBITh YBEPEHHBIM B ce0€;

CaMOperyJIMPOBAHUS, BKITIOYAFOTIIETO CaMOKOHTPOJIb, YMCHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJEHUE, CIOCOOHOCTh aJanTHPOBATHCS K HAMOILMOHAIHHBIM
WU3MEHEHUSIM U TIPOSIBIISATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;,

BHYTpEHHEH MOTHBAIMH, BKJIIOYAIOIICH CTPEMIIEHHE K JOCTHIKCHHUIO IENId U YCIeXy,
ONTHMH3M, HHUITUATUBHOCTh, YMEHHUE JICHCTBOBATH UCXO/ISI U3 CBOUX BO3MOXHOCTEH;

OSMMATHH, BKIIOYAIONIEH CIMOCOOHOCTh MOHMMATh AMOIMOHAIBHOE COCTOSIHHE APYTHUX,
VUUTHIBATh €T0 MPH OCYIIECTBICHUH OOMICHUS, CITOCOOHOCTh K COUYBCTBHUIO U CONIEPEIKUBAHUIO,

COILIMATIbHBIX HABBIKOB, BKJIFOUAIOIIUX CIIOCOOHOCTH BBHICTPAaWBATh OTHOIICHUS C JPYTUMU
JFOJIbMU, 3a00TUTHCSI, TIPOSBIISATH UHTEPEC M pa3periaTh KOHQIHKTHL.

IMPEJIMETHBIE PE3YJIBTATbBI

K xonny oOyuenus B 10 kJacce npeaMeTHbIe pe3yabTaThl Ha 0a30BOM YPOBHE JOJIKHBI
oTpaXkaTb C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHU:

JIEMOHCTPUPOBATh HA MpUMEpax pojib U MecTO (GU3MKU B (OPMHUPOBAHUU COBPEMEHHOM
HAay4YHOM KAapTUHBI MHUPA, B PAa3BUTUU COBPEMEHHON TEXHUKH M TEXHOJIOTMM, B IIPAKTUYECKOU
IIeSITEILHOCTH JTIOACH;

YYUTHIBATh TPAHULBI TPUMEHEHUS H3YYEHHBIX (PU3MUECKUX MOJENeH: MaTepualibHas
TOYKa, MHEpLHabHas cucTeMa OTCuéTa, aOCOIIOTHO TBEPIOE TENO, UACANBHBIM ra3, MOJENu
CTPOEHHUsI Ia30B, KUJAKOCTEH U TBEPABIX TEJ, TOYCUHBIA AICKTPUYECKUHN 3apsi]l IIPU pELICHUU
bu3nvecKux 3a1a4;



pacrio3HaBaTh (U3MYECKUE SBJICHUS (IIPOIECChl) U OOBACHATH MX HAa OCHOBE 3aKOHOB
MEXAHHUKH, MOJEKYJIIPHO-KMHETUYECKOM TEOPUM CTPOEHUS BEUIECTBA M DJIEKTPOJUHAMMKU:
pPaBHOMEpPHOE W PAaBHOYCKOPEHHOE MPSMOJIMHEHHOE IBM)KEHHE, CBOOOJHOE MaJCHUE TeT,
JBYDKEHUE 110 OKPYXHOCTH, HWHEpLUs, B3auMoneucTBue Tei, anddysus, OpoyHOBCKOe
JBIDKEHUE, CTPOCHHUE XKUJIKOCTEW M TBEPIBIX Tell, U3MEHEHHEe 00BhEMa Ten MpH HarpeBaHUU
(oxJ1aXJeHUHN), TEIJIOBOE paBHOBECUE, UCIIAPEHUE, KOHCHCAIMS, TUIaBIeHIE, KpUCTAIIIN3aLMs,
KHUIIEHUE, BJIAKHOCTb BO3]lyXa, MOBBIIICHWE JABJICHUS ra3a IPU €ro HarpeBaHUU B 3aKPHITOM
COCyZ€, CBA3b MEKIY IapaMeTpaMH COCTOSHMs ra3a B H30IPOLECCaX, JJIEKTpU3aLus Tell,
B3aUMOJICHCTBUE 3apsI0B;

OINUCBIBATh MEXAaHUYECKOE JBUKECHUE, MCIOJIb3Ys (PM3NYECKHE BEIMUYUHBI: KOOPAMHATA,
yTh, NIEPEMEILIEHUE, CKOPOCTh, YCKOPEHUE, Macca Tela, Cuja, UMILYJIbC Tejla, KHHETHYECKas
SHEprus, NOTEHLMAJIbHAs SHEprusi, MexaHudeckas paboTa, MeXaHWYecKas MOIIHOCTb; IpHU
ONKCAaHWM TPABWJIBHO TPAKTOBaTh (U3MYECKUH CMBICT HCIOJIB3YeMbIX BEIWYHMH, UX
0003HaueHMsI U €JUHULIBI, HAXOIUTh (POPMYIIbI, CBA3BIBAIOIIME JAHHYIO (PU3HUECKYIO BEIUYHHY
C IpyTUMU BEJIIUYUHAMU;

ONMCHIBATh HM3YYEHHBIE TEIUIOBBIE CBOMCTBA TEJ W TEIUIOBBIE SIBJICHUS, HCIOJIb3YS
¢u3nueckue BEIMYMHBL: JABIIEHUE Ta3a, TeMIlepaTypa, CpeAHssi KHUHETHYecKas SHeprus
XAOTUYECKOT0 JIBUJKEHUS MOJEKYJ, CPEJHEKBAaApaTH4YHAas CKOPOCTb MOJIEKYJ, KOJUYECTBO
TETUIOTHI, BHYTPEHHsSI DHEPrusi, padoTa ras3a, KOd(QQHUIMEHT MOJE3HOrO JEHCTBUS TEIIOBOTO
JIBUTATEIISA; IPU ONKUCAHUM MTPABUIILHO TPAKTOBATh (DU3UYECKUM CMBICI UCIOIb3YEMbIX BEIUYHH,
uX OOO3HAYCHHMS W EIMHHIBI, HAXOTUTH (OPMYJBI, CBS3BIBAIOIIME JaHHYIO (U3NIECKYIO
BEJIMYMHY C APYTHUMHU BEIUYHHAM;

ONMCHIBATh U3yUYEHHbIE 3JIEKTPUUECKHE CBOWCTBA BEIIECTBA M AJIEKTPUUYECKUE SBIICHUS
(mporecchl), UCTONb3ys (PU3NYECKUE BETUYMHBL AJIEKTPUUECKUM 3apsij, >JIeKTpUYecKoe MoJe,
HANpsDKEHHOCTh  TIOJIS, MOTEHLMal, pPAa3sHOCTh IOTEHIHAIOB; IPU ONUCAHUM IPABHIIBHO
TPAaKTOBaTh (PU3MUECKUM CMBICT MCIOJIB3YEMbIX BEIMYUH, UX OO0O3HAuU€HUs M EIUHUIIBIL
yKa3bIBaTh ()OPMYIIbI, CBSI3bIBAIOIINE JAHHYIO (DU3HUECKYIO BEJIMUNHY C APYTUMU BETUYUHAMU;

aHaTM3UPOBaTh (PU3MUECKUE MPOLECCHl U SBJICHUS, MCIONB3Ys (DU3MUECKHe 3aKOHBI U
NPUHLMIBL: 3aKOH BcemupHoro tarotenud, |, |l u Ill 3akonsr HpioTOHa, 3aK0H coXpaHeHUs
MEXAHUYECKOM dHEPIuM, 3aKOH COXPAHEHMsI UMITYJIbCa, IPUHIUI CYNIEPIIO3ULIUN CHUJI, IIPUHIUI
paBHONpPAaBUs MHEPLUATIBHBIX CUCTEM OTCUYETA, MOJIEKYJISIPHO-KUHETHUECKYIO TEOPHIO CTPOCHMUS
BEIIECTBA, I'a30BbIE 3aKOHBI, CBA3b CPENHEH KUHETUYECKOW HHEPIMM TEIUIOBOTO JIBUYKEHUS
MOJIEKYJI C aOCOJIOTHOM TemmepaTypoil, MEepBbIil 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHHS
AIIEKTPUUYECKOTO 3apsiia, 3akoH KyloHa, Mpu 3TOM pa3iuyaTh CIOBECHYIO (OPMYIMPOBKY
3aKOHa, ero MaTeMaTU4YeCKOe BbIpaXEHUE U YCIOBUS (TpaHUIIbI, 00JIACTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IPUHIIMIIBI ISHCTBUS MAIIUH, TPUOOPOB U TEXHUUYECKUX YCTPOICTB;
pa3ianyaTh yCIOBHS UX O€30MaCHOTO MCIIOIb30BaHMS B IOBCEAHEBHON KU3HU;

BBIMOJIHATh SKCIEPUMEHTHI IO HCCIEAOBAHHIO (DPU3MUYECKUX SBICHUH U TPOLIECCOB C
UCIIOJIb30BAaHUEM TMPSAMBIX U KOCBEHHBIX H3MEpeHuil, Mpu dSToM  (HOpMyIHpOBaTh
npobiemy/3agadyy M TUNOTE3y Y4eOHOro OKCIEpUMEHTa, CcoOMpaTh YCTaHOBKY W3
MPEeJI0KEHHOTO0 000PYAOBAHUS, TPOBOAUTH ONBIT U (POPMYIUPOBATEH BHIBOIBI,

OCYILECTBIISATh MpPSIMBIE W KOCBEHHBIE H3MEPEHUs (PHU3UUECKUX BEJIWYMH, INPH ITOM
BbIOMpaTh ONTUMANbHBIN CIOCO0 M3MEPEHUs M MCIONb30BaTh W3BECTHBIE METOIbl OLIEHKHU
MIOTPELIHOCTEN U3MEPEHU;

UCCIIEIOBaTh 3aBHCHUMOCTH MEXIY (U3MUECKUMHM BEIMYMHAMM C MCIIOJIb30BaHHEM
OpSAMBIX HW3MEPEHUH, MpH STOM KOHCTPYHMPOBATh YCTAaHOBKY, (DUKCHpPOBAaTh pE3yJbTaThl
MOJY4EHHOM 3aBUCHUMOCTU (PU3MYECKUX BEJIWYMH B BHJIE TaONMIl U IpadMKOB, J1€J1aTh BBIBOAbI
10 pe3yJbTaTaM UCCIEI0BaHuUS;

cobmoiaTh MpaBuia 0€30MacHOro TpyAa NpU NPOBEICHUM HCCIEIOBAaHUI B paMKax
y4eOHOTO OSKCIEPUMEHTa, Y4eOHO-MUCCIENIOBATEIbCKOW M  IMPOEKTHOW JAEATENbHOCTH C
UCTOJIb30BAaHUEM U3MEPUTENBHBIX YCTPOMCTB U 1aOOPaTOPHOro 000PYAOBaHUS;



pemiath pacy€THble 3aJaud C SIBHO 3aJaHHOM (pu3MuyecKoW MOJENbI0, HCIONIb3Ys
(Gu3nyeckre 3aKOHbl M NIPUHLMUIIBI, HA OCHOBE aHaJM3a YCJIOBH 3aJjaud BHIOUPATh (PU3UUECKYIO
MOJIENIb, BBIACHATh (U3NYECKUE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMBIE UIs €€ pEeLIeHHUS,
IPOBOJUTH PACUYETHI U OLIEHUBATh PEAIbHOCTH ITOJyYEHHOTO 3HaUeHUsI (PU3MUECKON BEIMUYHHBI,

pelaTh KayeCTBEHHbIE 3aJaud: BBICTPAUBATh JIOTMYECKH HEIPOTUBOPEUUBYIO LIETIOYKY
paccyKIeHU ¢ ONIOPOi Ha U3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3UUYECKHE SBICHHUS;

UCTOJB30BaTh MPH PEUICHHH Y4eOHBIX 3a7ad COBPEMEHHbIE HH(OPMAIIMOHHBIE
TEXHOJIOTUM JUI IIOUCKA, CTPYKTYpPUPOBAHUS, MHTEPIPETALMU U IPEACTaBICHUs y4eOHOH U
HAYYHO-TIOMYJISIPHOW HMH(OpMAIUM, MOJYYEHHOW W3 Pa3IMYHBIX HCTOYHHUKOB, KPUTHUECKHU
aHAJIM3UPOBATh [10JIy4aeMyl0 HH(POPMALUIO;

NPUBOUTH MPUMEPHI BKJIAJa POCCHICKUX M 3apyOEkKHBIX YUEHBIX-(H3UKOB B Pa3BUTHE
HayKH, 00bACHEHHE IIPOLIECCOB OKPYXKAIOIIET0 MUpa, B Pa3BUTHE TEXHUKU U TEXHOJIOTHI];

UCTIOJIB30BAaTh TEOPETHUECKUE 3HAHUSA TO (HU3UKE B TOBCEIHEBHOW JKU3HH IS
oOecrieyeHus 6€30MaCHOCTH ITPHU OOpALEHUHN C TPUOOpaMH U TEXHUUECKUMH YCTPOHCTBAMH, IS
COXpaHEHHUsI 3/10pOBbs U COOJIIO/IEHNS HOPM IKOJIOTHYECKOTO TTOBEACHMS B OKpY KaIOLEel cpee;

paboTaTh B IpyIIE C BHIIOIHEHUEM PA3IMUHBIX COLMATIBHBIX POJICH, IIIaHUPOBATh paboTy
TPYIIbI, PalMOHAIBHO paclpeneNiaTh OOS3aHHOCTH W IUIAHUPOBATh JICATENIHOCTH B
HECTaHJAPTHBIX CUTYaLUsX, aJeKBaTHO OLICHWBATh BKJIAJ KaXIOr0 M3 yYaCTHUKOB I'PYIIIBI B
pelIeHrne paccMaTpUBAaEMON TPOOIIEMBI.

K xonny oOyuenust B 11 kiacce npeaMeTHble pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHbI
oTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHU:

JIEMOHCTPUPOBATh HA MpUMeEpax pojib U MecTO (U3MKU B (OPMUPOBAHUU COBPEMEHHOMH
Hay4YHOM KapTUHBI MHMpA, B Pa3BUTUHA COBPEMEHHOM TEXHHUKH M TEXHOJIOTMM, B IPAKTUYECKOU
NeSITebHOCTH JII0/IeH, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKOM KapTUHBI MUPA;

YUUTHIBaThb TPAaHUIBl TPUMEHEHUS M3YUYCHHBIX (U3MUECKUX MOJAENeH: TOYeUHBIN
NIEKTPUYECKUI 3apsifl, Jyd CBETa, TOYEYHBIM HCTOYHUK CBETa, SACpHAs MOJEIb aToMa,
HYKJIOHHAs1 MOJI€JIb @aTOMHOTI'O Si/Jpa MU pelieHnn GU3NYECKUX 3a/1ay;

pacrio3HaBaTh (U3MYECKHE SBJIEHUS (IIPOLECChl) U OOBACHATH MX HAa OCHOBE 3aKOHOB
AIIEKTPOJMHAMUKHM M KBAaHTOBOM (DM3MKH: AJIEKTpUYECKasi MPOBOJUMOCTh, TEIIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKA, B3aUMOJEHCTBUE MAarHUTOB, 3JIEKTPOMAarHUTHas
UHAYKINS, JAEWCTBHE MAarHUTHOTO IOJII Ha MPOBOAHMK C TOKOM M JBWXKYLIUICS 3apaf,
3JIEKTPOMAarHUTHbIE KOJIEOaHUS ¥ BOJIHBI, IPSIMOJIMHEHHOE pacIpoCTpaHEHUE CBETa, OTPAKEHHE,
npenomiieHue, HWHTepdepeHuus, audpakuus W MOJIpU3alUsg CBeTa, JUCHEpCHUs CBETa,
dorornekrpudeckuit 3¢ dekt (porodddekt), CBeTOBOE NaBleHNe, BOZHUKHOBEHUE TUHEHUATOrO
CIIEKTpa aToMa BOJIOPO/1a, ECTECTBEHHAsI U HCKYCCTBEHHAs PaJlMOAKTUBHOCTH;

OIKCHIBATh M3YYEHHBIE CBOMCTBA BEIECTBA (DJIEKTPUUYECKHE, MAarHUTHBIE, ONTHYECKHUE,
AIIEKTPUYECKYIO MPOBOAMUMOCTD PA3IMYHBIX CPEN) U 3JIEKTPOMArHUTHBIE SBJIEHUS (IIPOLIECCHI),
UCTIONB3Yysl (U3UYECKHE BEIUYMHBL: DIEKTPUYECKHH 3apsil, cuja TOKa, DIEKTPUYECKOoe
HaIpsKEHUE, JIEKTPUUECKOE CONIPOTUBIICHHUE, PA3HOCTh ITOTEHIIMAJIOB, JIEKTPOABUKYIIAS CHJIA,
paboTa TOKa, MHIYKIMS MarHUTHOrO Mo, cwia Awmnepa, cuia JlopeHia, MHIYKTUBHOCTb
KaTYIIKH, SHEPTUsl 3JIEKTPUUYECKOIO0 M MarHUTHOTO MOJIEH, MEepUuoJ] W 4YacToTa KosieOaHuM B
KoJIeOaTeNbHOM KOHTYpE, 3apsi/l U CHjla TOKa B MPOIECCe TApPMOHUYECKUX DIIEKTPOMArHUTHBIX
KosneOaHui, (OKyCHOE pacCTOSHME M ONTHYEeCKas CHUJla JIMH3bI, IPU OIMNHUCAHUU MPaBUIBHO
TPAaKTOBaTh (PU3MUECKUN CMBICT MCIOJIB3YEMbIX BEIMYUH, WX OO0O03HAUEHUS M €JUHMIIBI,
yKa3bIBaTh ()OPMYIIbI, CBA3BIBAIOIINE AAHHYIO (DU3MUYECKYIO BEIMYMHY C APYTUMH BEIMUUHAMU;

ONHKCBHIBATh M3YYEHHBbIC KBAaHTOBBIC SIBIICHUS W MPOLECCHI, HCHOIb3Yys (PHU3UUECKUE
BEJIMYMHBI: CKOPOCTb JJICKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M YacTOTa CBETAa, JHEPrus U
UMIynbc (OTOHA, IMEPHOJ IMOoJypaclaja, SHEPrus CBSI3M AaTOMHBIX sep, HPU ONMUCAHUU
NPaBUIbHO TPAaKTOBaTh (PU3UYECKUH CMBICI MCIIOJIB3YEMbIX BEIUYMH, UX OO0O3HA4YEHUs U
€IMHUIIBI, YKa3bIBaTh (POPMYJIbI, CBS3BIBAIOLINE TAHHYIO (DPM3UYECKYIO BEIMUYMHY C JPYTUMH
BEJIMYMHAMU, BBIYUCIISTH 3HaYEHUE (PU3MUECKON BEITUYMHBI;



aHaATM3UPOBaTh (PU3MUYECKHE MPOIECChl W SIBICHUS, UCIONB3ysd (DU3MUECKHE 3aKOHBI U
OPUHLIMINBL 3akOH OMa, 3aKOHBI IIOCIENOBAaTEIBHOIO W MApajuleIbHOIO  COCIMHEHUS
MPOBOJHUKOB, 3akoH Jlkoyms—JIeHna, 3akoH 3JIEKTPOMAarHUTHOM  WHIYKLHUH, 3aKOH
IPSIMOJIMHEMHOIO PAaCIPOCTPAHEHUSI CBETA, 3aKOHBI OTPAKECHUS CBETA, 3aKOHBI IPEIOMIICHUS
CBETa, ypaBHeHHME OWHIITEHHa It (oTodddeKrTa, 3aKOH COXPAHEHHS SHEPTHH, 3aKOH
COXPaHEHHs HMIIYJIbCA, 3aKOH COXPAHEHMs DJICKTPUYECKOTrO 3apsia, 3aKOH COXPAaHEHUS
MacCOBOI'O 4YMCJIA, MOCTyJaTbl bopa, 3aKOH PajMOaKTMBHOIO pacmana, MpU ITOM pas3jinyaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOE BBIPA)KEHUE W YCIOBHs (TPaHULIBL,
00acTH) NPUMEHUMOCTH;

ONPEACIIATh HAIPAaBJICHUE BEKTOPA MHIYKLUUU MAarHUTHOTO IIOJS IIPOBOJAHHMKA C TOKOM,
cuibl Amrnepa u cuisl Jlopenna;

CTPOUTH U OIMCHIBATh N300pa’keHHE, CO3/1aBaeMOe MNIOCKUM 3€PKaJIoM, TOHKOH JIMH30M;

BBIMOJIHATh OKCIEPUMEHTHI IO HWCCIEAOBAHHIO (DU3MUYECKUX SBICHUH W TIPOLECCOB C
UCIOJIb30BAaHUEM NPAMBIX U KOCBEHHBIX HW3MEpEHUil: mnpu 3ToM  (QOpMYJIHpOBaTh
npobnemy/3agady ¥ TUNOTE3y Y4EeOHOrO OKCIEpUMEHTa, COOHMpaTh YCTaHOBKY W3
IPEI0KEHHOT0 000PYA0BaHUs, IPOBOIUTH ONBIT U (POPMYIUPOBATH BHIBOBI;

OCYIIECTBIISITh TpPSIMBIE W KOCBEHHBIE H3MEPEHUs (PHU3MUECKUX BEIWYHH, NPH STOM
BbIOMpPATh ONTHUMAJbHBIM CIOCOO H3MEPEHUs M HUCIOJb30BATh HM3BECTHBIE METOAbI OLEHKHU
IIOTPEUIHOCTEN H3MEPEHU;

UCCIIEI0BATh 3aBUCUMOCTU (PU3NYECKUX BEJIMYMH C MCIIOJIb30BAaHUEM IPSIMBIX U3MEPEHUH:
IIPU 3TOM KOHCTPYMPOBATH YCTAHOBKY, (PMKCHPOBATH PE3YyIbTAThl MOJTYYEHHOH 3aBUCUMOCTU
¢u3nyeckux BEIMYMH B BHJE TaOMUIl W TpaduKOB, [AenaTh BBIBOABI 10 pe3yibTaTaM
WCCIIEI0BAHMS;

coOmoiaTh MpaBuia 0€30MacHOro TpyAa NpU MPOBEIEHUM HCCIEAOBAaHMM B paMKax
y4eOHOr0 JKCIIEpUMEHTa, Y4E€OHO-UCCIIENOBATENIbCKOM M TMPOEKTHOW JEATENIBHOCTH C
UCIOJIb30BAaHUEM U3MEPHUTENIBHBIX YCTPOMCTB U 1TaOOPaTOPHOr0 000PYAOBaHUS;

pemath pacu€THbIE 3aJayd C SIBHO 33JaHHOM (DU3MYECKON MOJENblo, MCIONb3ys
(du3nyeckre 3aKOHbl M MPUHIUIBI, HA OCHOBE aHaJIM3a YCIOBHS 337a4Hl BIOUPATh (PU3MUECKYIO
MOJieb, BBIICNATh (PU3NYECKUE BEIMYMHBI M (OpMYJbl, HEOOXOAMMBbIE Il €€ pelleHus,
HPOBOJUTH PACUYETHI U OLIEHUBATh PEATbHOCTH MOJyYEHHOTO 3HaUeHHsI (PU3MYEeCcKOi BEIMUHHBI,

pemath KauyecTBEHHbIE 3aJauyd: BBICTPAaWBATh JIOTMUYECKH HEMPOTUBOPEUUBYIO IIETIOUKY
paccyXIeHUI C ONOpOi Ha U3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKHUE SIBICHUS;

UCIOJIb30BaTh NPU pPELIEHHMH Y4eOHBIX 3a7ad COBPEMEHHblE HH(OPMAalOHHbIE
TEXHOJIOTUHM [UIS TIOMCKA, CTPYKTYPUPOBAaHUS, MHTEPIpPETAlMM U IPEJCTaBICHHUS y4yeOHOU u
HAyYHO-TIOMYJISIPHOM HMH(OpPMAIMK, MOJYYEHHOM W3 pa3IUYHbIX HCTOYHUKOB, KPUTUYECKU
aHaAJIM3UPOBATh MOJTy4aeMyto HHPOPMALUIO;

OOBSACHATH IPUHLIMIIBI IEHCTBUS MAIIUH, TPUOOPOB M TEXHUUECKUX YCTPOMCTB, pa3inyaTh
yCIIOBHA UX 0€30M1acCHOT0 MCIIOJIb30BAaHMS B TIOBCETHEBHOM JKU3HU;

PUBOJUTH MPUMEPHI BKJIa/la POCCHUICKUX U 3apyOEKHBIX yUEHBIX-(DU3HKOB B pa3BUTHE
HayKH, B 00BSCHEHHE IIPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BAaTh TEOPETHUECKWE 3HAHMUA MO0 (U3MKE B TOBCEAHEBHOW IKU3HU IS
oOecrieyeHns 6€30MAaCHOCTH MU OOpAIIeHUH C TPUOOpaMH U TEXHUUECKUMH YCTPOHCTBAMH, IS
COXpaHEHHUs 3/10pOBbs U COOIIOACHUSI HOPM SKOJIOTMYECKOT0 MOBEECHUS B OKPYKaloIlel Cpejie;

paboTaTh B IpyIIE C BHIIOIHEHUEM PA3IMUHBIX COLMAIBHBIX POJICH, IIAHUPOBATh paboTy
IpyNIbl, palMOHAIBHO paclpeleNarTh OO0A3aHHOCTH W IUIAHUPOBATh JIEATEIBHOCTh B
HECTaHJAPTHBIX CUTYaLMsIX, aJleKBaTHO OLIEHMBATh BKJIAJ KaXXJOI'0 M3 YYaCTHUKOB IPYIIHBI B
pelLIeHne paccMaTpuBaeMoil MPoOIIEMBI.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
. HanmeHnoBaHMe pa3ae/ioB U TeM (uu¢posBbie)
Ne i/l OpOrpaMMbE Beero KO6HTp0JILHLIe HpﬁaRanecmle 06pA30BATENBHBIE
padoThI padoThI pecypesI
Paznen 1. PU3UKA U METO/JIbI HAYUYHOI'O ITO3HAHUSA
11 ®u3uKa 1 METOAbl HAYYHOT'O O3HAHUS 2 bubmorexa [IOK
' Aibt Hays https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 2
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunemaruia > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Jlunamika ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPAHEHHUS B MEXAHHUKE 6 1 1 https://m.eds00.ru/7f41bf72
Hroro mo pazueny 18
Pa3nea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubnunorexa [JOK
' TEOpUH https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
3.2 OCHOBEI TEpMOAUHAMHKH 10 . https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHHS BEILIECTBA. 5 bubnuoreka [IOK
' da30BBIC IEPEXOIBI https://m.edsoo.ru/7f41bf72
Hroro no pazueny 24
Pa3nen 4. JIEKTPOANHAMUKA
bu6mmorexa [IOK
4.1 DTEKTPOCTATHKA 10 . ! https://m.edsoo0.ru/7f41bf72
4.2 [TocTosiHHBIH 31eKTpUuYecKuil TOK. TOKHU B 12 1 1 bubnnoreka [JOK



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

‘ Pa3IUYHBIX Cpeliax

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

Htoro no pazneny 22
PesepBHOE Bpems 2
OBILEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



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

11 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbIE
HanmeHnoBaHue pa3je/ioB U TeM u(ppoBbIe
Ne i/ NporpaMMEI pas Beero Kontpoabusbie IlpakTuueckue f)]gpg) OBAT e.l)'lbl-lbl e
padoTshI padoThI pecypes
Paznen 1. JIEKTPOANHAMUKA
11 MaruauTtHoe nosjie. DJeKTpOMarHUTHasI 11 1 3 bubmumoreka [IOK
WHTYKIIUS https://m.edsoo.ru/7f41c97c
Htoro no pazneny 11
Paszpnen 2. KOJIEBAHUSA U BOJIHbBI
21 MexaHn4yecKkHe U dJIEKTPOMArHUTHBIE 9 1 bubnnorexa [HOK
KoJIeOaHus https://m.edsoo.ru/7f41c97c
29 MexaHn4eckue U 3JIEKTPOMarHuTHhIE 5 1 bubnunoreka [JOK
BOJIHBI https://m.edsoo.ru/7f41c97c
bubnnorexa [HOK
23 Ok 10 3 https://m.eds;f).ru/?f41097c
Hroro no paszneny 24

Pazzea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIbHOCTH

31 OCHOBBI crIEIIMATBHON TEOPUHU 4 1 bubnmnorexa [JOK
' OTHOCHUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Htoro no pazneny 4
Pa3znea 4. KBAHTOBAS ®U3UKA
. bubmuorexa [JOK
4.1 DJIeMEHTHI KBAHTOBOW ONTHKH 6 https://m.edso0.ru/7f41c97c
bu6mmorexa [IOK
4.2 Crpoerne aroma 4 https://m.edsoo.ru/7f41c97c
bubmuorexa [JOK
43 ATOMRO® 7p0 > https://m.edsoo.ru/7f41c97c
Hroro no pazneny 15

Paznen 5. JIEMEHTBI ACTPOHOMMU U ACTPOPU3UKHU



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

bu6mmoreka [IOK

51 DJIEMEHTBI aCTPOHOMHUU U aCTPOPHU3NKH 7 hitps://m.edso0.ru/7f41c97¢
Hroro no pazneny 7
Pazaen 6. OGOBIIAIOINEE NIOBTOPEHUE
bubmumoreka [IOK
6.1 O0obumaiouee nosTopeHHe 4 https://m.edsi.ru/7f41097c
Hroro no pazueny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
No KonuyecTBo yacos Jara DJlIeKTpoHHbIe U pPOBbIE
H/'n Tema ypoka Beero Kourpoabnsie IIpakruueckue A — oOpa3zoBaTe/IbHbIE
padoThbI padoTbI pecypcbl
®dusuka — HayKa 0 NpUpoe. Bubmorexa [IOK

! Hayutbie MeTO/1b! O3HAHKS . 02.09.2025  https://m.edsoo.ru/ff0c32e2
OKPY’KaIoILIEro MUpa
Poab u mecTo pusuku B

2 (hopMHpPOBaHUN COBPEMEHHON 1 bubnnorexa [HOK
HAYYHOU KapTHHBI MHUpa, B 02.09.2025  https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JeATEeIbHOCTH JIIOIeH
MexaHu4ecKoe ABUKEHHUE.

3 OTHOCUTEIBHOCTh MEXaHUYECKOTO 1 bubmuorexa [JOK
nsmwkenus. [lepemenienue, 02.09.2025  https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOPEHHUE

4 PaBHOMEpHOE npsMONIMHENHOE 1 bubnnorexka [JOK
JBIKCHUE 02.09.2025  https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE NPAMOIUHENHOE 1 bubnuoreka [IOK
JIBIDKCHUE 02.09.2025  https://m.edsoo.ru/ff0c372e

6 CBoOoaHoe majeHue. Y CKopeHue 1 bu6mmoreka [IOK
CcBOOOIHOTO MMaJCHUS 02.09.2025  https://m.edsoo.ru/ff0c39cc
KpuBonuHeliHOE qBUKEHUE. BuGmmotexa LIOK

! JIBIDKEHHE MATEPHAIILHON TOUKH 110 1 02.09.2025  https://m.edsoo.ru/ffOc3ada
OKPYKHOCTH
[IpuHUIKIT OTHOCUTENBHOCTH BuGmmotexa LIOK

8 Tamanes, HHeprI IBHBIC CHCTEMBL 1 02.09.2025  https://m.edsoo.ru/ffOc3be8
orcuyeta. [lepBbiit 3akoH HproToHa
Macca tena. Cuna. [Ipuniun Bubnmorexa [TOK

d CYNePIO3HLIH cuil. BTop O 3aKoH 1 02.09.2025  https://m.edsoo.ru/ffOc3be8
HproTona nist MaTepuanbHOM TOYKH



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8

Tperuii 3akon Herotona st

bu6mmoreka [IOK

10 MaTepUAIbHBIX TOYCK 02.09.2025  https://m.edsoo.ru/ff0c3be8
3akoH BceMUpHOTO TsiroTeHus. Cuna Buborexa [IOK

1 Tikectit. leppas kocMieckas 02.09.2025 https:/m.edso0.ru/ff0c3d00
CKOPOCTb

12 Cuna ynpyrocrtu. 3akoH ['yka. Bec bubnmoreka [JOK
Tena 02.09.2025  https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koaddumment

13 TpeHus. Cuiia COpoOTUBIIEHUS IPU bubnnorexa [HOK
JIBUKCHUU TEJIA B AKUIKOCTH WU 02.09.2025 | https://m.edsoo.ru/ff0c3f76
rase
[TocTynarenbHOe U BpaliaTelbHOE

14 JBIKEHHE a0COIIOTHO TBEPIOTO bu6mmoreka [IOK
tema. MomeHT cubl. [lnedo cuiibl. 02.09.2025  https://m.edsoo.ru/ff0c41a6
YcnoBus paBHOBecHs TBEPAOrO Tela
NMnynbsc MmaTepuabHOM TOYKH,

15 CUCTEMBI MaTepUATbHBIX TOUEK. bubnunoreka [JOK
Wmmynbe cuitbl. 3aKOH COXpaHEHHSI 02.09.2025  https://m.edsoo.ru/ff0c43d6
UMITyNbCa. PeakTHBHOE TBUKEHHE
PaGota u MOIITHOCTH CHUITBL.

16 Kunernueckas sneprus bubnnoreka [JOK
MarepuanbHOl Touku. Teopema 00 02.09.2025  https://m.edsoo.ru/ff0c4502
W3MEHEHUN KMHETHYECKOW SHEPT U
[TorenimanpHas 3HEPTHS.

[ToTenuuanpHas SHEPTus YNpyro Bubnorexa [IOK

17 AC).OPMHPOBAHHOH NPYKUHBL. 02.09.2025  https://m.edsoo.ru/ffOc461a
[ToTenumansHas SHEpPTUs TENA
BOJIM3H MMOBEPXHOCTH 3eMITH
[TorenmmanpHbIe U
HEMOTeHIUaIbHbIe CHIIbI. CBSI3b Bubnmorexa [TOK

18 PaOOTEI HEMOTEHIMATLHEIX CHI ¢ 02.09.2025  https://m.edsoo.ru/ff0c478c

M3MEHEHHEM MeXaHHUYEeCKOU
SHEPTUU CUCTEMBI TeJl. 3aKOH



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c

COXpaHCHUA MEXaHUYEeCKOMH OHEpPIrun

19

JlaGopaTopHas pabora
«HccnenoBanue cBsi3u pabOTHI CHITBI
C U3MECHEHUEM MEXaHUYECKOM
SHEPTHUU Tella Ha IPUMEpe
PacTsHKCHHS PE3HHOBOTO KT'yTa

02.09.2025

20

KouTponbnas pabora no teme
«Kunemaruka. Jlunamuka. 3aKOHbI
COXpaHEHHUs B MEXAHUKE

02.09.2025

bubmuoreka [JOK
https://m.edsoo.ru/ff0c4h74

21

22

OCHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KMHETUYECKOMN
Teopuu. BpoyHOBCKOE ABUKEHUE.

Huddy3us

XapakTtep ABUKEHUSA U
B3aUMO/ICHCTBHSI YaCTHUI] BELLIECTBA.
Mopenu cTpoeHus ra3os,
KHUJIKOCTEH U TBEPIBIX TEI

09.09.2025

09.09.2025

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c4dc?2

23

Macca monekyn. Konuuectso
BemlectBa. [locTositHHas ABoraapo

09.09.2025

24

TeruoBoe paBHOBeCHE.
Temneparypa u e€ uzmepeHue.
[IIxamna remneparyp Llenbcus

09.09.2025

25

26

WUneanbusrii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

AOcoiroTHast TeMIiepaTypa Kak Mepa
CpeaHel KHHETUYECKON dHEPTUU
JIBH>KEHUS MOJIEKYJI. Y paBHEHHUE
MenpeneeBa-Knaneiipona

09.09.2025

09.09.2025

bubmuorexa [JOK
https://m.edsoo.ru/ffOc4fde

bubmuorexa [JOK
https://m.edsoo.ru/ff0c511e

27

28

3akoH /lampToHa. ["a30BbIC 3aKOHBI

JlaGopatopHnas pabora
«HMccrnenoBanne 3aBUCUMOCTH

09.09.2025

09.09.2025



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

MEXy TapaMeTPaMH COCTOSHHS
pa3peKEHHOTO ra3a»

H?)OHPOI_ICCCH B HACAJIbHOM ra3c€ u

bubmuoreka [JOK

29 uX rpauueckoe MpeaCTaBICHHE 09.09.2025  https://m.edsoo.ru/ff0c570e
BHyTpeHHsist sHeprus
TEPMOJIUHAMHYECKON CUCTEMBI U

30 CITIOCOOBI €€ M3MECHCHUS. bu6mmoreka [IOK
KosmmuecTBo TemioTsl ¥ padoTa. 09.09.2025  https://m.edsoo.ru/ff0c5952
BHyTpeHHsIs sHEprUs
OJTHOATOMHOTO MEaIHHOTO ra3a

31 Bupl Temonepenaun Bronmozexa LIOK

09.09.2025  https://m.edsoo.ru/ff0c5c36
VY nenpHas TEI0EMKOCTh BEIIECTBA.

32 KonnyecTBo TemioTs! npu bubnnorexa [HOK
Teruronepenade. AnnadbaTHbIi 09.09.2025 | https://m.edsoo.ru/ff0c5c36
mporece

33 I1epBbIil 3aKOH TEPMOAVHAMUKHU U bubnuoreka [IOK
ero MpUMEHEHHE K U30ITPOoIIeccaM 09.09.2025  https://m.edsoo.ru/ff0c5efc

| Mmoo ponecon Busmorea 101

' 09.09.2025  https://m.edsoo.ru/ff0c6230
TEPMOTUHAMUKHA

35 [Tpunun nevicreus u KT/ bu6mmoreka [IOK
TETUIOBOW MAIllUHBI 09.09.2025  https://m.edsoo.ru/ff0c600a

36 [ukn Kapnao u ero KITJ 09.09 2025

37 DKOJOrH4ecKHe MpooIeMbl
TEII0PHEPTETUKU 09.09.2025

38 Sﬁ%i?l?}}/?;l;;af}{,p (1())1;(31/11&1 OCHOBBI bubmorexa LHOK

' 09.09.2025  https://m.edsoo.ru/ff0c6938
TEPMOTUTHAMIKI)

39 KonTponbhas pabora no teme bubnnorexa [JOK

«MonexkynsipHas ¢puzuka. OCHOBBI 09.09.2025  https://m.edsoo.ru/ff0c6a50



https://m.edsoo.ru/ff0c570e
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://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50

TEPMOIAUHAMUKHN

[TapooGpa3oBanue U KOHIEHCAITHS.

bu6mmoreka [IOK

40 e —— 09.09.2025  https://m.eds00.ru/ffOc63b6
" AOcoiroTHas U OTHOCII_/;TGJIBHZ,SI § Bubmorexa LIOK
igg“""“’ BO3AYXa. HACHITCHHDH 09.09.2025  https://m.edsoo.ru/ff0c64d8
TBépnoe Teno. Kpucrammueckue u
12| e e Koo BuGorexa LIOK
) 09.09.2025  https://m.edsoo.ru/ff0c65f0
kpuctajuibl. COBpeMEHHbBIC
MaTepuabl
8| Yonsean s e BuGmorexa LIOK
A ' 09.09.2025  https://m.edsoo.ru/ff0c6708
Cybmumarust
44 VpaBHeHME TeIoBOro dajsanca Eubmiorexa [JOK
p 09.09.2025 https://m.eds00.ru/ff0c6820
g | e s Bumorera 110K
) 09.09.2025  https://m.edsoo.ru/ffOc6bcc
3aps/ioB
| oo SuGmorera 110K
0J1ypoBOZL ' 0 09.09.2025  https://m.edsoo.ru/ffOc6bcc
COXPAHCHUS IEKTPUICCKOTO 3apsia
g | Doty S Butmores 110K
35;;; - Lode IeKTpuHEC 09.09.2025  https://m.edsoo.ru/ffOc6ced
Hanpsisk€HHOCTB AJIEKTPUYECKOTO
48 nosis. [IpuHnmn cynepnosuuuu bubnuoreka [IOK
AIIEKTPUUECKUX TOJIeH. JInHuu 09.09.2025  https://m.edsoo.ru/ff0c6df2
HaIpsHKEHHOCTH
o | D e e B 0K
) ’ 09.09.2025 | https://m.edsoo.ru/ff0c6f00

IIOTCHIINAJIOB



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
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00

50

HpOBOZ[HI/IKI/I N IUSJICKTPUKU B
QJICKTPOCTATUYCCKOM IT0JIC.
,HI/IBJ'ICKTpI/I‘ICCKaH IIPOHUIIACMOCTD

16.09.2025

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7018

51

52

53

DnekTpoéMkocTh. KoHniencatop

DNEeKTPOEMKOCTD IMIJIOCKOTO
KOHJIeHcaTopa. DHepTus
3apsKEHHOT0 KOHJIEHCaTopa

Jlaboparopuas padora "U3mepenune
3JIEKTPOEMKOCTH KOHAEHcaTopa"

16.09.2025

16.09.2025

16.09.2025

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7126

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c72c0

54

[TpuHIMN NEHCTBUS U IPUMEHEHUE
KOHJICHCATOPOB, KOTTMPOBAIILHOTO
arrapara, CTpyiHHOro IpuHTepa.
DNeKTpocTaTUYECKas 3allluTa.
3a3emIieHue AIeKTPOpPUOOPOB

16.09.2025

55

56

57

58

DNEeKTPUYECKHUM TOK, YCIOBUSI €TO
cyuectBoBanus. [I0CTOSAHHBIN TOK.
Cuna toka. Hanpsxenue.
Conporusnenue. 3akon Oma 1ist
y4acTKa 1enu

[TocnenoBarenbHOE, TapauIEIbHOE,
CMEIIaHHOE COETMHEHNE
poBOAHUKOB. JIabopaTtopHas
pabota «3ydueHne CMEIIaHHOTO
COEJIUHEHUS PE3UCTOPOB

Pa6ota u moutHOCTH
ANEKTPUYECKOTO TOKA. 3aKOH
Jxoynsa-Jlenma

3akon Oma 15t TOJTHOM
(3aMKHYTOM) 3JIEKTPUUECKON LIETIH.
Kopotkoe 3ambikanue.
JlaGopatopnas pabora «M3mepenue
OJIC ncToyHMKa TOKA B €T0

16.09.2025

16.09.2025

16.09.2025

16.09.2025

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c74f0

bubnmoreka [JOK
https://m.edsoo.ru/ff0c7838

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc7ae0



https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

BHYTPCHHET'O COITPOTHUBIICHUS

59

PesepBubiii ypok. KonTposbHas
pabota mo Teme
"DnekTpoauHaMuka' /
Bcepoccuiickas npoBepodHas
paborta

16.09.2025

bubmuorexa [JOK
https://m.edsoo.ru/ff0c8c56

60

61

O6o0maromuii ypok
«QNEKTPOAUHAMUKAY /
Bcepoccuiickas npoBepouHas
pabora

DneKTpOHHas IPOBOJAUMOCTD
TBEPJBIX METAIJIOB. 3aBUCUMOCTh
COIPOTHBIICHUS] METAJIJIOB OT
Temneparypbl. CBepXIpOBOAUMOCTh

16.09.2025

16.09.2025

bubmuoreka [JOK
https://m.edsoo.ru/ff0c88be

62

63

64

DNEKTPUYECKHUN TOK B BAKyyMe.
CBolicTBa 3JIEKTPOHHBIX ITYUYKOB

ITomynpoBOIHUKH, UX COOCTBEHHAS
U IpUMECHasi IPOBOANUMOCTD.
CaoiicTBa p—N-niepexoja.
[TonynpoBOTHUKOBBIE TPUOOPHI
DNeKTpUYECKUi TOK B pacTBOpax U
pacIuiaBax 3J€KTPOJIUTOB.
DNEeKTPOIUTUYECKAS AUCCOLIUALIMS.
OnexTponauns

16.09.2025

16.09.2025

23.09.2025

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc84ae

bubmuorexa [JOK
https://m.edsoo.ru/ff0c82ba

65

66

DNEeKTpUYECKHM TOK B raszax.
CaMOCTOSITEeNEHBIA 1
HECaMOCTOSITENIbHBIN pa3ps/l.
Momnuawns. I1na3zma

DnexTpuueckue nprudopsl U
YCTPOKHCTBA U X MPAKTUYECKOE
npuMeHeHne. [IpaBuna TeXHUKH
0e30macHOCTH

23.09.2025

23.09.2025

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c84ae

bubnmnoreka [JOK
https://m.edsoo.ru/ff0c86fc

67

KonrtponbHas paborta no Teme

bu6nmoreka [JOK



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

«Qnexrpocratuka. [1oCcTOSHHBIN 23.09.2025  https://m.edsoo.ru/ff0c8a8a
3JeKTpuYecKuii TOK. Toku B
Pa3IMYHBIX CPeaax»
68 PesepBHbIil ypok. O6o06mIaronmit 1 bu6mmoreka [IOK
ypok o TemMam 10 kiacca 23.09.2025  https://m.edsoo.ru/ffOc8f6c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KoauuyecTBO 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne Hara
wn Tema ypoka Beero KonrTpoabubie IIpakTuueckue W3yseHus o0pasoBaTejbHbIe
padoThI padoThI pecypchl
ITocTosTHHBIC MATHUTHI U KX

1 B3auMOJIeicTBHE. MarHUTHOE IOJIE. 1 bu6mmoreka [IOK
BekTop MarHuTHOM MHTyKIIUH. 02.09.2025  https://m.edsoo.ru/ff0c9778
JIMHUY MarHUTHON MHAYKLIUU
MarsuTHOe 1oJie TPOBOTHUKA C

2 ToKoM. OnbIT Dpcreaa. 1 bubnnorexa [HOK
B3auMoeiicTBrE TPOBOIHUKOB C 02.09.2025  https://m.edsoo.ru/ff0c98fe
TOKOM

3 oo nom e 1 ) Bumioreks LIOK
TOKOMY 02.09.2025  https://m.edsoo.ru/ff0c98fe
JleficTBMEe MarHuTHOTO TOJISI Ha
NPOBOAHMK ¢ TokoM. Cuiia Amnepa.

4 JlaGoparopHas paboTa 1 1 bubnuoreka [IOK
«ccnenoBanue AeiCTBUA 02.09.2025 = https://m.edsoo.ru/ff0c9acO
MOCTOSIHHOTO MarHUTa Ha PaMKy ¢
TOKOM
JlelicTBME MAarHUTHOTO TIOJIS Ha

5 JBUKYITYIOCS 3apsKEHHYIO 1 bubmuorexa [JOK
yactuiny. Cuna Jlopenna. Pabora 02.09.2025  https://m.edsoo.ru/ff0c9df4
cuiibl JIopeHna
DNeKTpOMarHUTHASE WHTYKIIHSL.

IToTOoK BEKTOpAa MarHUTHOU

6 unaykuuu. JJ1C naaykuuu. 3akoH 1 02.09.2025
3JIEKTPOMArHUTHON UHIYKIIMH T
Dapanes

7 JlaGoparopHas paboTa 1 1 bubnuorexa [IOK
«HccnenoBanue sIBIICHUS 02.09.2025  https://m.edsoo.ru/ff0cal50



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
https://m.edsoo.ru/ff0ca150

3J'ICKTpOM3FHHTHOI>i HHIYKIIUH

NHnykTuBHOCTD. SIBIICHUE
camounaykiuu. 3/C
CaMOMHIYKITUU. DHEPIHs
MarHUTHOTO TOJIsl KaTYIIKU C
TOKOM. DJIEKTPOMArHMTHOE T10JIe

02.09.2025

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

10

11

12

TexHuueckre ycTpoucTBa U UX
MIPUMEHEHHUE: TOCTOSIHHBIC
MarHMThI, 3JIEKTPOMArHUTHI,
AJIEKTPOJIBUTATENh, YCKOPUTETH
3JIEeMEHTaPHBIX YaCTHII,
WHIYKIIMOHHAS TIeYb

Ob6o06maromuii ypoxk «MarautHoe
nose. DIeKTPOMarHUTHAS
VHIYKIUSD)

KonTtponpsHas pabora o Teme
«MarHuTHoe 1ore.
3J'I€KTpOMaFHI/ITHa$[ HHIAYKIHA»

CBo0OoiHbIE MEXaHUYECKHE
KosneOaHus. 'apmoHnyeckue
KoyieOaHus. YpaBHEHUE
TapMOHHMYECKHUX KOJIeOaHUH.
[TpeBpartieHre sHEprun

02.09.2025

02.09.2025

02.09.2025

02.09.2025

bubmuorexa [JOK
https://m.edsoo.ru/ffO0cab82

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

bu6mmoreka [IOK
https://m.edsoo.ru/ffO0caf06

13

JlaGoparopHas paboTa
«Hccnenosanue 3aBUCUMOCTH
nepuoJia MajbIX KoieOaHui rpy3a
Ha HUTH OT JUTMHBI HUTH ¥ MacChl
rpy3a»

14

KonebarenbHblit KOHTYD.
CBOOOIHBIE EKTPOMArHUTHBIE
KoJIeOaHUs B MJI€AIbHOM
K0JIeOATETFHOM KOHTYpE. AHAIOTHS
MEXy MEXaHUUECKUMH U

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



https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

OJICKTPOMariMTHbIMHU KOJIEOAHUSIMHU

15

®opmyna Tomcona. 3akoH
COXpaHEHHUSI SHEPTHH B UJI€AJTbHOM
K0J1e0aTEeIbHOM KOHTYpE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cbh9c4

16

[IpencraBienue o 3aTyxaromux
KosieOaHusx. BeHyXIeHHBIE
MeXaHUYEeCKue KojaeOaHMsl.
Pe3onanc. BeiHyxaeHHbIE
3JIEKTPOMAarHuTHbIE KOJeOaHMs

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

17

IlepeMeHHBIN TOK.
CuHycouabHbII epeMeHHbIN
TOK. MOIIHOCTh IEPEMEHHOTO TOKA.
AMIITUTYIHOE U IEUCTBYIOLIEE
3HAYEHUE CUJIbI TOKA U HAIIPSKCHMUS

bubmuorexa [JOK
https://m.edsoo.ru/ff0chd34

18

Tpancdopmarop. [IpousBoacTso,
nepeaaya u norpediieHue
3JIEKTPUYECKON IHEPTUn

19

VYCTpoiCTBO U MPAKTHYECKOE
IIPUMEHEHHUE IEKTPUYECKOTO
3BOHKA, F€HEPATOpa MEPEMEHHOTO
TOKa, TMHUH JIIEKTpoIepeaay

bubmuorexa [JOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKHU TTPU
IIPOU3BOJCTBE MIEKTPOIHEPTUH.
KynbpTypa ucnonb3zoBanus
AIEKTPOIHEPTUU B MOBCEHEBHOMN
JKU3HU

21

MexaHnnueckue BOJHBI, YCIOBHS
pacnpoctpanenus. [lepuos.
CkopocTh pacupocTpaHeHUs U
JIMHA BoJiHbL. [lonepeyunsie u
MPOJI0JIbHBIE BOJHBI

bubnmnoreka [JOK
https://m.edsoo.ru/ffOccab4

22

3Byk. CkopocTb 3ByKa. [ poMKOCTh
3ByKa. Beicota ToHa. TemOp 3Byka

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



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c

:‘)J'ICKTpOMaFHI/ITHI)IC BOJIHBI, UX

23 cBoiicTBa u ckopocTts. lkana bubmmorexa LIOK
: https://m.edsoo.ru/ffOccfe0
AIIEeKTPOMArHUTHBIX BOJIH
[TpuHIMIIBI paIHOCBSI3U U
24 TesneBueHus. Pa3Butue cpeacts
cBs3u. Paguonoxarus
o5 Kontposbnas padora «Konebanus bubmuorexa [JOK
Y BOJTHBI» https://m.edsoo.ru/ff0cc6f8
[IpsimonurHENHOE pacpoOCTpaHEHUE
2% CBETa B OJIHOPOJIHOM cpejie. bu6mmoreka [IOK
Toueunsblii KCTOYHHK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
21 orpuemnincaera. Mocrpoeie BuGmorera 110K
Lo https://m.edsoo.ru/ff0cd4e0
M300paXeHH B MJIOCKOM 3epKaje
[Ipenomnenue ceera. [lonHoe
28 BHYTPEHHEE OTpaKECHUE. bubnuoreka [IOK
[penenbHBIIA YyroJ OJIHOTO https://m.edsoo.ru/ff0cd7f6
BHYTPEHHET0 OTPaXKEHHUs
29 JlaGopatopHas pabora «3mepenue bubnuoreka [IOK
MIOKa3aTess MPETIOMIICHHS CTEKIIa» https://m.edsoo.ru/ff0cd67a
o | o Teeroems g B LOK
‘ : https://m.edsoo.ru/ffOcddle
YBennyeHue JuH3bI
JlaGopaTtopHnast pabota
31 «HMccnenoBanue CBOMCTB
U300paeHUH B TUH3AX»
Hucnepcus ceera. CiioXHBIA COCTaB
32 6emnoro csera. Lser. JlaboparopHas
paborta «HabmroneHue aucnepcun
CBETa»
33 UnTepdepenius crera. Audpakums bubnnoreka [JOK



https://m.edsoo.ru/ff0ccfe0
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

cBeta. [ludpaknuonnas pemeéTka

https://m.edsoo.ru/ffOced22

HOHepe‘IHOCTL CBETOBBIX BOJIH.

bu6mmoreka [IOK

34 [Monsipu3zanus ceera https://m.edsoo.ru/ff0cf02e
OnTurueckue mpuOOps U
35 YCTPOWCTBA U YCIIOBHS MX
0€30MacHOr0 NPUMEHEHUS
['panup npUMEeHNMOCTH
36 KJIaCCHYECKON MEXaHHUKH. bu6mmoreka [IOK
[MocTynatsl crieluanbHON TEOPUH https://m.edsoo.ru/ff0cf862
OTHOCUTEJILHOCTH
3 omospeenmoetn. S uGmiorexa LIOK
' https://m.edsoo.ru/ffOcfa42
BPEMEHH U COKpAIIEHUE JITTHHBI
DHeprus U UMIYJbC
38 PEIATUBUCTCKOMN YacTulbl. CBS3b bu6mmoreka [IOK
MacChl C SHEPTUCH U UMITYJIECOM. https://m.edsoo.ru/ff0cfc68
DHeprusi NoKos
3 Outom cnexmamott eapi Bubmiorexa IOK
https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEJIBHOCTHY
40 ®oronsl. opmyia [1nanka. bubnuoreka [IOK
DHeprus 1 uMIyisc GoToHa https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCIIEIOBAHUE Bu6nuotexa LIOK
4 Qorosdpexra. Ompiret A. T https://m.edsoo.ru/ffOcffc4
CroneroBa
o | S b Spaeceme Buaionsa LOK
: https://m.edsoo.ru/ff0d015e
«KpacHas rpanuna» potosddexra
£ Tebonens, Xnmvsecros acicre Bubmiorexa IOK
' https://m.edsoo.ru/ff0d04a6
cBeTa
44 TexHnueckue ycTpoicTBa u



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
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

PaKTHYECKOE PUMEHEHHE:
¢doTorsieMeHT, POTONATUHK,
cojiHeuyHast barapest, CBETOIHO.

Penrenue 3amad mo reme

bu6mmoreka [IOK

45 «JeMEHTBI KBAHTOBOM OIITHKI https://m.edso0.ru/ff0d0302
Mopnens atoma Tomcona. OnbIThI

16 Peszepdopna no paccesauro o- bubmuorexa [JOK
yactuil. [InanerapHas Mozaesb https://m.edsoo.ru/ff0d091a
aToma

bubmuoreka [JOK

47 Hocrynatet bopa https://m.edsoo.ru/ff0dOafa
Wznyyenune u noriomienne GOTOHOB

48 IpH TIEpPEeXo/ie aToMa C OJTHOTO bubnmorexa LIOK
YPOBHSI SHEPTUHU HA JAPYroit. Busibl https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
BosHOBBIE CBOMCTBA YaCTHII.

o | Do Busorea 101

https://m.edsoo.ru/ff0d0ca8
nyanu3M. ClioHTaHHOE U
BBIHY)KJICHHOE H3ITyYCHHE
OTKpBITHE PATOAKTUBHOCTH.

50 OmnsiThl Peszepdopaa no bubnuoreka [IOK
OTIPEICIICHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
PaJInOAKTUBHOTO U3ITyYeHUS
CsoiicTBa anbda-, 6era-, ramma-

51 u3iydeHus. BiausHue
pPaMOaKTUBHOCTHU Ha KUBBIE
OpTaHU3MBI
OTKpbITHE TPOTOHA U HEUTPOHA.

50 W3zotonsl. Anbga-pacna. bubnuoreka [IOK
DJEeKTPOHHBIN U MO3UTPOHHBIH https://m.edso0.ru/ff0d1162
6era-pacnajn. ["amma-uziaydyenue

53 OHeprus CBs3U HYKJIOHOB B SIPE. bubnuoreka [IOK



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162

54

55

Snepubie peakuuu. AnepHbii
peakrop. [Ipo6ieMbl, TEPCIIEKTUBEI,
9KOJIOTUYECKHE ACTICKTHI SIICPHOM
DHEPrETHKHU

DJIeMEHTapHBIE YaCTHUIIBI.
OTKpBITHE TO3UTPOHA. METO b1
HAOJIIOJICHUS U pEruCTpaluu
3JIeMEHTapHbIX yacTuil. Kpyribrit
cron «DyH1aMeHTaIbHbIE
B3auMoeiicTeus. EquHcTBO
(u3UYECKON KapTUHBI MUpa»

3TaHI>I paBBI/ITI/Iﬂ aCTPOHOMI/II/I.
[IpuknagHoe 1 MUPOBO33PEHUYECKOE
3HAYEHUE ACTPOHOMHUH. By
3B&3mHOTO HeOa. Co3Be3aus, ipKue
3BE3/1bl, INIAHETHI, UX BUAMMOE
nBrkeHue. CoJIHeYHas cucTeMa

https://m.edsoo.ru/ff0d1356

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

56

57

58

59

Connne. ConHevHasi akTUBHOCTb.
Ncrounuk sneprun ConHua u 3BE311

3BE31bI, NX OCHOBHEIE
XapaKTEePUCTUKU. 3BE3/IbI TTIABHOU
nocle0BaTeIbHOCTU. BHYTpeHHee
ctpoenue 38&311. COBpeMeHHbIE
MPEJICTABICHUSI O TIPOUCXOXKICHUU
u 3BoJirorny ConHia u 3BE€37

Muneunsiii [1yte — Hama
lNanmaxruka. [Tonoxxenue u
nemkenne Comana B ['anakTuke.
lNamaktuku. Y€pHbIE ABIPEI B spax
TaJIaKTUK

Bcenennas. PazOeranue rajakTuk.

Teopus bosbuioro B3peiBa.
PenukroBoe nznydeHue.



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

MeTtarajiakTuka

60

61

Hepenienusie mpo0ieMsl
ACTPOHOMHH

KonTponpHas padora «DJI1eMeHTHI
ACTPOHOMHH U aCTPOPUIUKI

62

O6o6matomuii ypok. Pons dhuzuku
¥ aCTPOHOMUU B IKOHOMUYECKOU,
TEXHOJIOTHYSCKOM, COITMAIbHON B
ITHYECKOH cepax NesTeTbHOCTH
YyeJjioBeKa

63

64

65

66

O6o6maromuit ypok. Poib u mecto
(GU3UKK ¥ aCTPOHOMUH B
COBPEMEHHOI HAyYHOU KapTHUHE
MUpa

O6o6mmaromuii ypok. Ponb
¢du3nveckoit Teopun B
dbopMUPOBAHUU TIPEJICTABICHUI O
¢bu3nyecKoil kKapTuHe MUpa

O6o06matomuii ypok. Mecto
bu3nYeCKOi KapTUHBI MUPA B
00111eM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAyYHBIX
MPEJCTABICHUIN O IPUPOJE

PesepBHBI ypok. MarHuTHOE 110JI€.

SHCKTpOMaFHI/ITHaH HWHIAYKIHA

67

PesepBubIil ypok. Ontuka. OCHOBBI
ClIelIMaIbHON TEOPUU
OTHOCHUTEIbHOCTH

68

Pesepnblit ypok. KBanrosas
¢buznka. DeMeHThl aCTPOHOMUHU U
acTpou3uKu

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10

68



https://m.edsoo.ru/ff0d1784

[TPOI'PAMME







MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHSI OCHOBHOM
OBPA30BATEJIbHOI ITPOI'PAMMBI

10 KJIACC

Kon
NpoBepsieMoro
pe3yJbTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/ibHOI MPOrpaMMbl CpeIHEro o01ero 00pa3oBaHus

10.1

10.2

10.3

JleMOHCTpUpOBaTh Ha TpPUMEpPax poJib M MecTo (HU3MKH B
(hOopMUPOBaHUH COBPEMEHHOW HAyYHOW KapTHHBI MUpPA, B PA3BUTHH
COBPEMEHHON TEXHUKH M TEXHOJIOTHUH, B MPAKTUYECKON AEATECILHOCTH
Jroei

YYHUTBIBATh TPAHUIBI IPUMCHCHHS M3YyYCHHBIX (U3UUYECKUX MOJICIICH:
MarepuaibHas TOYKA, WMHEPIHMANIbHAS CHCTeMa OTCYETa, aOCOJIOTHO
TBEPIOE TEJO, UIICATBHBIN ra3; MOAEIHN CTPOCHHS ra30B, KUJIKOCTEN U
TBEPABIX TEJ, TOYEYHBIA SICKTPUYECKUM 3apsii — MpU PEIICHUU
¢bu3nveckux 3a1aq

Pacnio3naBath (usnueckue sBieHUs (POIECCH) U OOBICHATh X Ha
OCHOBE 3aKOHOB MEXAaHHMKH, MOJEKYJISIPHO-KMHETUYECKOU TEOpUHU
CTPOEHHs BellecTBa M  JJEKTPOJAMHAMHMKH: PpPABHOMEpPHOE U
PaBHOYCKOPEHHOE MpPSIMOJIUHEHHOe JBUXKEHHE, CBOOOJHOE MaJeHHe
T€l, JABW)KEHHE IO OKPY)XHOCTHU, WHEpLUs, B3aUMOJCIHCTBUE TEN;
muddys3us, OpOYHOBCKOE JBHM)KEHHE, CTPOCHHME JKUIKOCTEH U
TBEPABIX  TeJ, M3MEHEHHe oO0ObEéMa Tel TpU  HarpeBaHUU
(oxJaXkAeHNNn), TEIJIOBOE paBHOBECHE, MCIApeHHe, KOHJEHCallus,
IJIaBJICHUE, KpUCTAJUIM3allUs, KWUIIEHHE, BJIAXHOCTh BO31yXa,
MIOBBIIICHNUE JABJICHUS ra3a PU €r0 HarpeBaHUU B 3aKPBITOM COCY/IE,
CBS3b MEXJAy IapaMeTpaMd COCTOSHHUs Ta3a B H30MpOIeccax;
9JIEKTPU3aLUs TEJl, B3aUMOJEHCTBHE 3apsiiOB

10.4

OnuceiBaTh MEXaHUYECKOE JIBWKEHHE, MCHOJIb3ys (U3HUECcKHe
BEJIMYUHBI: KOOPAMHATA, IIYTh, MEPEMELIEHUE, CKOPOCTb, YCKOPEHHUE,
Macca Tela, CWIA, HMMIYJbC Tela, KHHETHUYECKas DHEPIHs,
MOTEHIMaJbHasl JHEeprus, MeXaHudeckas paboTa, MexaHHYecKas
MOIIIHOCTb; IIPU OMUCAaHUH IPABUILHO TPAKTOBATH (PU3UUECKHI CMBICI
UCMOJb3yEeMbIX BEIMYMH, MX OO0O3HAueHHs M EIWHUIIBI, HaXOIUTh
(hopMyIibl, CBSI3bIBAIONINE JAaHHYIO (PU3NYECKYIO BEIIMYUHY C APYTUMU
BEJIMYNHAMHU

10.5

OnuceiBaTh HW3Y4YEHHBIE TEIUIOBBIE CBOMCTBA TEI H TEIUIOBHIE
SBIICHHUS, WCIOJB3ysd (U3WYECKUE BEIWYUHBL: JaBJICHUE Trasa,
TeMIlepaTypa, CpeIHssl KWHETUYeCKas DJHEpPrusi XaoTHYECKOTo
JMBIDKEHUS MOJIEKYJ, CpPEIHEKBaJpaTHYHAas CKOPOCTh MOJICKY,
KOJMYECTBO  TEIJIOTHI, BHYTPEHHSII DJHeprus, paboTta rasa,
KO3 (UIMEHT TOJE3HOTO JEWCTBUS TEIUIOBOTO JBHUTATEINSI; MpHU
OTHCaHUU MPaBUIBHO TPaKTOBATh buznueckuii CMBICIT
WCIOJIb3YEMBIX BEIUYHMH, WX O0O3HAUEHUS WM EJIWHUIBI, HAXOJWUTh
(hopMyIIBI, CBSI3BIBAIONINE JAHHYIO (PH3UYECKYIO BEIMUUHY C APYTUMH
BEJMYNHAM

10.6

OnuceiBaTh H3y4YeHHBbIE JJEKTPUUECKHE CBOWCTBAa BEIIECTBA U
JNEKTPUYECKUE  SIBICHUs (TPOIECCHI), HCMONB3ys (usndeckue
BEJIMYMHBI: JNEKTpUYECKU  3apsf, JJNIEKTPUYECKOE  TIOJIE,




HAaIpsHKEHHOCTh  TOJIA, IOTEHLMAN, PAa3HOCTh IIOTEHLHAIOB; IIPH
OTMCaHWU NPABWIBHO TPAKTOBATh (PM3UUECKUI CMBICT MCIIOIB3YEMbIX
BEIMYUH, HX OO0O3HAYEHUS U EIUHULBI;, YKa3blBaThb (HOPMYIIBI,
CBSI3BIBAIOIIME  JIAHHYIO  (U3WYECKYI0 BEIWYMHY C JAPYTUMH
BEJIMYUHAMHU

10.7

aHAIM3UpOBaTh (PU3MUYECKHE MPOLECChl M SABJICHMS, HCHOIb3Ys
¢u3nyecKkne 3aKOHbI U MPUHLUIIBL: 3aKOH BCEMUPHOTO TsAroTeHus, |, 1l
u |1l 3akonsl HeroTOHA, 3aKOH COXpaHEHHs] MEXaHUYECKOM SHEpIuH,
3aKOH COXpaHEHMsI UMITYJIbCa, IPUHLUI CYNEPHO3ULUU CUJI, IPUHIIMII
paBHOIIPAaBUS MHEPLUAIBHBIX CHUCTEM  OTCYETA;  MOJIEKYJIPHO-
KMHETUYECKYIO TEOPUIO CTPOEHHUS BELIECTBA, a30BbIE 3aKOHBI, CBSI3b
cCpeAHel KUHETUYECKOH HSHEepruy TEIJIOBOTO IBMKEHHS MOJIEKYT C
aOCOJIIOTHOM TEMIIepaTypoil, MEepPBBIA 3aKOH TEPMOJAMHAMHUKH, 3aKOH
COXpaHEHMs JJIEKTPUUYECKOro 3apsijaa, 3akoH Kynona; mpu 3ToM
pa3nuyath CIOBECHYIO (DOPMYJIHMPOBKY 3aKOHA, €0 MaTEeMaTHYEeCKOe
BBIpQ)KEHHUE U yCIOBUs (TPaHHULIbl, 00JIACTH) IPUMEHUMOCTH

10.8

OOBACHATH OCHOBHBIC MPUHLUIBI JEHCTBUS MAalUH, HPUOOPOB H
TEXHUYECKUX YCTPOMCTB; pa3iuyaTh yCJIOBUS UX 0€301acHOro
UCIOJIb30BAHUS B IOBCEIHEBHON )KU3HU

10.9

BBINONHATE SKCIIEPUMEHTHI 110 UCCIICTOBAHUIO (PU3UUCCKUX SIBICHUHN U
MIPOLIECCOB C MCIIOJIb30BAHMEM NPSIMBIX U KOCBEHHBIX U3MEPCHHIA; TIPU
3ToM (QOopMyIHpOBaTh MpodiieMy (3a7ady) W THUNOTE3Y Y4eOHOro
OKCHEPUMEHTa,  COOMpaTh  YCTAaHOBKY M3  TIPEIIOKEHHOTO
000pynOBaHusl, MPOBOJUTH OMBIT U (POPMYITHPOBATH BHIBOIBI

10.10

10.11

10.12

OCYIIICCTBJ'ISITI) npsAMbIC W KOCBCHHBLIC H3MCPCHUMA (1)I/ISI/ILIGCKI/IX
BCJINYHH, IIPpU 3TOM BBI6I/IpaTB ONTHUMAIIBHBIM CIIOCO0 HU3MCPCHHUA U
HCIIOJIB30BaTh U3BCCTHHIC METOIbI OICHKN HOl"pCIHHOCTCﬁ I/ISMepeHI/Iﬁ

HccnenoBaTh 3aBUCUMOCTH MEXIYy (QU3NYECKUMH BEJIMYMHAMH C
HCIIOJIb30BAHUEM MPSMBIX HM3MEPEHMI; IPU 3TOM KOHCTPYHUPOBAaTh
YCTaHOBKY, (UKCHPOBATh pE3yJbTaTbl MOJIYYEHHOW 3aBUCHMOCTH
(u3NYEeCKUX BEJIMYUH B BUJE TaOJIUI U TPapUKOB, J1€1aTh BHIBOJIBI 10
pe3yabTaTaM MCCIIEJOBAHUS

Cobmonate mpaBwiia  0e€30MacHOro  Tpyda HpU  TNPOBENECHUU
WCCIIEIOBAaHUM B  paMKax Yy4eOHOTO DJKCIepUMEHTa, Yy4eOHO-
HCCIIEIOBATENILCKOW M MPOEKTHOM JEATEIBHOCTH C MCIOJIb30BaHUEM
M3MEPUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYI0BaHUS

10.13

10.14

Pemarp pacuérHbie 3aauMl ¢ SBHO 3aJaHHOU (DU3MUECKON MOJEINbIO,
WCTIONB3Ysl (PU3MUYECKHE 3aKOHbI W TPHUHIMIBI, HA OCHOBE aHaIM3a
yCIOBUSL  3a/ladydl  BbIOMpaTh  (PU3MYECKYI0 MOJENb, BBIICIATH
¢u3nueckre BeNUYUHBI U (HOPMYJIbI, HEOOXOIUMBIE JUIsl €€ pelIeHuUs,
MPOBOJIUTH PAcU€Thl U OLIEHUBATh PEATbHOCTH MOTYYEHHOTO 3HAYEHUS
(hbU3UIECKON BEITMYUHBI

Pemrats KadyeCTBCHHEIC 3aJIa9u: BBICTPANBATh JIOTHYSCKH
HEMPOTUBOPEUUBYIO IIEMOYKY PACCYKJEHUU C OMOPON HAa M3Y4YECHHbIE
3aKOHBI, 3aKOHOMEPHOCTH U (HPU3UYECKUE SIBICHUS

10.15

Hcnonp3oBaTh MNpU  pelICHUMM YY4EOHBIX 3a1ad  COBPEMEHHBIE
MH(OpPMALIMOHHBIE TEXHOJOTMHM [UIsl TIOMCKA, CTPYKTYpUPOBaHMS,
UHTEpOpETallMd M MPEACTaBICHUS y4eOHOM W Hay4HO-TIOIYJISIPHOMN
nH(OpMAaLIUY, MOJIYYEHHON M3 pa3IUYHbIX MCTOYHUKOB; KPUTHUYECKU




aHAJIM3UPOBATH MOTY4aeMyI0 HH(GOPMALIHIO

10.16

[IpuBoauTh HpHUMEpHl BKJIaJa POCCUHUCKUX U 3apyOeXKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, OOBSICHEHHE MPOIECCOB OKPYKAIOIIETO
MHpa, B Pa3BUTUE TEXHUKU U TEXHOJIOTUN

10.17

10.18

Hcnonp30BaTh TEOpETHYECKUE 3HAHUSA 1O (H3MKE B MMOBCEIHEBHOMN
XKU3HU TSI o0ecriedueHus 0€30IacHOCTH P OOpaIlieHUu! ¢ MPUOOpaMu
M TEXHUYCCKHMMHU YCTPOMCTBAMH, JUIS COXPAHEHHs 370POBbSI M
COOJIIO/ICHHSI HOPM DKOJIOTUYECKOT0 TIOBEICHHS B OKPY>KalOIIei cpere

PaGoTtate B rpymme ¢ BBIOJTHEHUEM PA3JIUYHBIX COIHUAIBHBIX POJIEH,
[JIaHUpOBaTh  paboOTy  TpPYHIbl,  PAlMOHAIBHO  pacHpenessiTh
00S3aHHOCTH W IJJAHUPOBAaTh JEATEIbHOCTb B HECTAHJIAPTHBIX
CUTyallMsIX, aJleKBaTHO OLICHMBATh BKJIAJl KaXXJIOTO W3 yYaCTHUKOB
IPYIIIBI B pELIEHUE paccMaTpUBaeMoOM MpooIeMbl

11 KJIIACC

Kox
NpoBePsSIEMOro
pe3yJbTara

111

IIpoBepsiemble npeaMeTHbIE Pe3yJbTAThI 0CBOEHHS OCHOBHOM
00pa3oBaTeJbHOM MPOrPaMMBbI CpeIHEro 001ero odpa3oBaHusi

JleMOHCTpHpOBaTh Ha MpUMEpPax pPoOJdb W MeCTOo (U3UKH B
(hopMUpOBaHUM COBPEMEHHOW HAy4yHOW KapTHHBI MHpa, B Pa3BUTUU
COBPEMEHHON TEXHUKH M TEXHOJIOTUH, B MPAKTUYECKON AEATEIbHOCTH
TOJIeH, IeTTOCTHOCTh U €IMHCTBO (PU3NYECKOM KapTUHBI MUPa

11.2

Y4YuTBIBaTh TPaHMIIbI IPUMEHEHHS U3YYEHHBIX (U3NUYECKUX MOJETEH:
TOYEUYHBIN NIEKTPUYECKUH 3apAl, sepHas MOJAEIb aTOMa, HYKIIOHHAs
MO/IeJIb AaTOMHOT'O Si/ipa MPH peleHNH (PU3NYeCKHX 3a1a4

11.3

11.4

Pacnio3HaBath ¢u3uueckue siBIEHUS (IIPOLECChl) U OOBICHATh MX Ha
OCHOBE 3aKOHOB  DJIEKTPOAMHAMUKM W  KBaHTOBOH  (pu3mkm:
JIEKTPUYECKasi MPOBOJUMOCTh, TEIMJIOBOE, CBETOBOE, XMMHUYECKOE,
MarHuTHOE  JCWUCTBUS  TOKa, B3aWMOJICHICTBHE  MarHUTOB,
JIEKTPOMArHuTHas HWHAYKLUS, JeHCTBUE MAarHUTHOTO TOJIA Ha
MPOBOJHUK C TOKOM W JBIXKYIIMWCS 3apsl, AJIEKTPOMarHUTHBIE
KonebaHus U BOJHBI, MPSIMOJMHEHHOE pachpoCTpaHEHUE CBeTa,
OTpakeHue,  IMpejlomiieHue, HuHTepdepeHuus, audpakuus U
MOJISIpU3aLUsl CBETa, AMCIEPCUsi CBETa, (DOTORIEKTPUUYECKHH ekt
(boTtorpdexrt), cBeToBOE MaBlIeHWE, BO3HUKHOBEHHE JIMHEHYATOTO
CIeKTpa aToMa BOJOpPOJA, €CTeCTBEHHAas M  HCKYCCTBEHHas
pPaTnOaKTHBHOCTD

OmnuceiBaTh  W3YyYCHHBIE CBOWCTBA  BEMIECTBA  (DJIEKTPUUYECKHUE,
MarHMTHbIE, ONTHYECKUE, DIEKTPUUECKYIO0 MPOBOJAUMOCTb Pa3IUYHbIX
Cpel) U DJIEKTPOMAarHWTHbIE sABJIEHUS (TPOIECCHI), HCIOJb3Ys
¢usnyeckue  BEIMYUHBI:  DJIEKTPUYECKUM  3apsa, cuia  TOKa,
WIEKTPUUECKOE  HANPSIKEHHE,  NIEKTPUUECKOE  CONPOTUBJICHHE,
pasHocTh moteHuuanoB, D/IC, paboTta Toka, MHIYKIHUS MarHUTHOTO
nonsi, cuima Awmmepa, cwia JlopeHna, HMHIYKTHBHOCTb KAaTYIIKH,
SHEPrusl NIEKTPUYECKOTO M MArHUTHOTO IIOJIEW, MEpPHOJ M 4YacToTa
KoJieOaHu# B KoJieOaTEIbHOM KOHTYpE, 3apsij U CHjia TOKa B MpOIecce
rapMOHHYECKHUX 3JIEKTPOMAarHUTHBIX KoJileOaHuH, bokycHoe
paccTosiHUE M ONTHYECKas CUja JIMH3bl; IPU ONUCAaHUM IPAaBUIBHO




TPaKTOBaThb (PU3WYECKUII CMBICA HCHIOJB3YEMBIX BEJIMYUH, UX
0003HAYCHHS W EIUHMIbI, YKa3blBaTh (OPMYIBI, CBSA3BIBAIOIINE
JaHHYI0 (QU3MYECKYIO BEJITUYHUHY C APYTUMU BEITMYUHAMU

11.5

11.6

OnuceiBaTh M3y4eHHBbIC KBAHTOBBIC SIBJICHHUS U TPOIIECCHI, UCIOIB3YS
(U3UYEeCKUue BEIUYUHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJH, JJIMHA
BOJIHBI M 4YacTOTa CBETa, JHEPTHS W HUMIYIbC (POTOHA, TEpUOn
moyypacmiajaa, DJHEpPrus CBS3M aTOMHBIX sJIep; MPH  OINUCAHUU
MPAaBWJIBHO TPAKTOBATh (PU3NYECKUI CMBICI UCIIOJIb3YEMBIX BEIUYHH,
X 00O3HAYCHHS W EAMHUIIBI, YKa3bIBaTh (DOPMYIIbI, CBSI3BIBAIOIINE
TaHHYIO (QU3NYECKYIO BEJIHYNUHY C APYTHMHU BEIMYMHAMHM, BBIYUCIIATH
3Ha4YCHHE (PU3NUYECKON BETUIMHBI

AnanmusupoBaTh (U3WYECKHE TMPOLECCHl W SBICHHSA, HCIOIb3YS
¢dusnveckue 3aKOHbl M NPUHIUNBL  3akoH Oma,  3aKOHBI
MOCJICAOBATEIBHOTO M TMAapaIeIbHOIO COCIUHEHUS TPOBOJIHUKOB,
3akoH Jkoyns — JIeHia, 3aKOH 3JIEKTPOMArHUTHOW MHAYKIMH, 3aKOH
MPSIMOJIMHEHHOTO paclpOCTPAHEHHUS CBETA, 3aKOHBI OTPAYKCHHS CBETa,
3aKOHBI ~ NPEJIOMJICHUS  CBETa, ypaBHCHHE ODWHINTEHHA  JIJIs
dotorddekra, 3aKOH COXpaHCHHUS DHEPTUU, 3aKOH COXpaHEHUs
UMIIYJIbCa, 3aKOH COXPaHCHHs SJCKTPUYECKOrO 3apsaa, 3aKoH
COXpaHCHMsT  MaccoOBOIO  4YHCJIa, NOCTyidarel  bopa,  3akoH
palMOaKTUBHOTO pachajza, TMpH OSTOM pPa3indarth CIOBECHYIO
(GOpMYIHPOBKY 3aKOHA, €r0 MaTeMaTHYCCKOE BBHIPAKCHUE M YCIOBHS
(rpaHwmIIBI, 00JIACTH) TPUMEHHUMOCTH

11.7

11.8

11.9

11.10

11.11

11.12

OnpenensTh HampaBleHWE BEKTOpa HWHIAYKIHH MAarHUTHOTO OIS
MIPOBOJIHUKA C TOKOM, CUJIBI AMIiepa u cuiibl JIopeHiia

Ctpouth ¥ ONHUCHIBAaTh HU300paXEHHE, CO3[aBAEMOE  IUIOCKUM
3€pKaJiOM, TOHKOW JIMH301

Brimoaaare OKCIICPUMCHTEI IO UCCIICAOBAaHUIO (1)I/I3I/I‘~IGCKI/IX SIBJIEHUH U
MIPOLIECCOB C MCIIOJIH30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHHI; MpH
sToM (opmynaupoBaTh TMpobiemMy (3amady) U TUNOTE3Y Y4eOHOTO
JKCIIEPUMEHTa,  coOMpaTh  YCTaHOBKY W3  MPEIJIOKEHHOTO
000py10BaHusl, MPOBOJUTH OMBIT U (POPMYIHPOBATH BHIBOBI

OCYIHCCTBJ'IHTB NpsAMbIC W KOCBCHHBLIC H3MCPCHUMA (1)I/IBPI‘—IGCKI/IX
BCJIMYHH, IIPU 3TOM BLI6I/IpaTL ONTHUMAIIBHBIN CIIOCO0 HU3MCPCHUA U
HUCIIOJIB30BaTh U3BECTHHIC METOIbI OLICHKN HOFpeHIHOCTeﬁ I/I3MepeHI/1ﬁ

HccnenoBaTh 3aBHCUMOCTH (PU3UYECKUX BEIUYHMH C HCIIOJIH30BAHUEM
NpSIMBIX ~ M3MEPEHUM; TMpPU ITOM KOHCTPYHUPOBATh YCTAHOBKY,
(buUKCUpOBaTh PE3YNHTATHl TOJYYCHHOW 3aBUCUMOCTH (PU3NUECKHUX
BEJTMYMH B BUJIE TaONIUIl ¥ TpadUKOB, JIENaTh BBIBOJBI M0 pE3yJIbTaTaM
HCCIEIOBaHUS

Cob6mogate mpaBuia 0Oe30macHOTO Tpylda IMpH  IPOBEIECHHUH
UCCIEeIOBAaHUH B paMkKax y4yeOHOTO OSKCIEpUMEHTa, YydueOHO-
MCCIIEI0BATENIbCKON M MPOEKTHOM AEATEIBHOCTH C MCIIOIb30BAHUEM
U3MEPUTENIbHBIX YCTPOICTB U J1a0OpaTOPHOTO 000pyIOBaHUS

11.13

Pemate pacuérHple 3a/aun ¢ SBHO 3a/laHHON (DU3UYECKON MOJEIBIO,
UCTONB3ys (PU3MUECKHE 3aKOHBI M TNPUHIIMIIBI, HAa OCHOBE aHaIM3a
YCIOBUSL  3aJaudl  BBIOMpATh  (U3MYECKYI0 MOJENb, BBLACIATH
¢usnyeckue BeTUYUHBI U (HOPMYIIbI, HEOOXOIUMBIE Ui €€ pelieHus,
MPOBOANTH PACUETHI U OIICHUBATh PEATbHOCTD IOJyYCHHOTO 3HAYCHUS




(hbU3UIECKON BEITHMYUHBI

11.14

Pewate Ka4eCTBEHHbIE 3a/1a4u: BBICTPAaNBaTh JIOTUYECKH
HENPOTUBOPEUMUBYIO LEMOYKY PACCYKACHUN C OMOPOM HA U3yYEHHBIC
3aKOHBI, 3aKOHOMEPHOCTHU U (PU3UUECKHE SIBIICHUS

11.15

Hcnonp3oBaTh Mmpu  pelieHud yuyeOHBIX 3aJad  COBpPEMEHHbBIE
WH(GOPMALIMOHHBIE TEXHOJOTUH JUIS IIOHMCKA, CTPYKTYpUPOBAHMUS,
UHTEpIpEeTallMl W TPEJCTaBICHUs y4eOHOW M HAYy4YHO-TIOMYJISIPHOM
uHpOpMAaNNY, TOJYYSHHOW M3 Pa3TUYHBIX HUCTOUYHUKOB; KPUTHUECKHU
aHAJIM3UPOBATH MOTYYaeMyI0 HH(GOPMALIHIO

11.16

OOBSACHATh MPUHIUIBI ACHCTBHUS MAaIlIUH, MPUOOPOB U TEXHUYECKHX
YCTPOMCTB; pa3iuyaTh YCIOBUS MX OE30MMACHOTO HCIIOJIIb30BAHUS B
MMOBCETHEBHOM KU3HU

11.17

[IpuBoauTH TpUMEpHl BKJIala POCCUHUCKUX U 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAayKH, B OOBSICHEHHE MPOLIECCOB OKPYKAIOIIETO
MHDa, B Pa3BUTHE TEXHUKU U TEXHOJIOTUN

11.18

Hcnonb30BaTh TeOpeTHYECKUEe 3HAHUS MO (DU3MKE B IOBCEAHEBHOU
YKU3HM U1 oOecrieueHns 0€30MacHOCTH MpU OOpaIleHHH ¢ TPUOopaMu
M TEXHUYECKUMHU yCTPOWCTBAMH, MJII COXPAHCHHS 370POBbSI H
COOJIIOJICHHSI HOPM 3KOJIOTMYECKOTO TIOBE/ICHHUS B OKPYIXKAFOIIEH cpejie

11.19

PaGotats B rpynme ¢ BBIIOJIHEHHEM DPa3IMYHBIX COLMAIBHBIX POJIEH,
IUIAHUpOBaTh ~ pabOTy  IpyHNbl,  PALMOHAIBHO  PacCHpeAesTh
00513aHHOCTM M IUIAHUPOBATh JIESATENbHOCTh B  HECTaHAAPTHBIX
CUTyallUsX, aJeKBaTHO OLEHMBATh BKJAJ KaXIOr0 W3 YYaCTHHUKOB
IPYIIIBI B PELIEHUE paccMaTpUBaeMoil poOIeMsl




IMPOBEPAEMBIE 2JIEMEHTbI COAEP KAHUSA

10 KJIACC

Kon Koxa npoBepsiemoro

pa3aejia IJIEMEHTA

IIpoBepsieMble 3IeMEHTHI COAePKAHUSA

OU3NKA 1 METObI HAYYHOI'O I[IO3HAHN A

11

®usuka — Hayka o npupoae. Hayunbie
METO/bI MTO3HAHMS OKpYyXkaromero Mupa. Poib
JKCIIEpUMEHTAa W TEOpUHM B  IIpouecce
MO3HAHUS MPUPOJIBL. DKCIIEPUMEHT B (PU3UKE

1.2

MopnenupoBanue (U3MYECKUX SBICHUH H
npoueccoB. Hayunsie runores3sl. Pusndeckue
3aKOHbl U TEOpUU. ['paHULIBI NPUMEHHUMOCTH
(buzruecKux 3aKOHOB. [TpuHnun
cootBercTBUs. Poiap u Mecto ¢usuku B
(hopMupoBaHHUH COBPEMEHHOM HAay4YHOH
KapTHUHbI Mupa, B MPaKTUYECKOU
NEeITEeIbHOCTH JII0ICH

MEXAHHWKA

KMHEMATHKA

2.11

Mexannueckoe nukeHue. OTHOCUTEIBHOCTD
MeXaHHuYecKoro jaBrkeHus. Cucrtema oTcuéra.
Tpaexropus

212

Ilepemerienue, ckopocTh (CpemHsisl CKOPOCTb,
MTHOBEHHass  CKOPOCTb) M YCKOpPEHHE
MaTepuaibHON TOYKHM, UX NIPOEKIMU Ha OCH
CHUCTEMBI KOOP/IMHAT. Cnoxenue
MepeMENIEHUH U CI0XKEHUE CKOPOCTEN

2.1.3

PaBromepHOE 51 PaBHOYCKOPEHHOE
MPSIMOJIMHENHOE JBWKCHUE. I'paduxu
3aBUCUMOCTHU KOOpPJMHAT, CKOpOCTH,
YCKOPEHMH, IIyTH " repeMenieHus
MaTepuaabHON TOYKH OT BPEMEHHU

2.1

2.14

2.15

CBoOoaHOe najieHune. Y cKopeHue cBoOOTHOTO
MaJeHUs

KpuBonuneiinoe naBwxeHue. PaBHOMepHOe
JBWKEHHE  MaTepUalIbHOM  TOYKM  TIO
OKPY>KHOCTH. YTJIOBAasi CKOPOCTb, JIMHEWHAas
CKOPOCTb. [Tepuon " 4acToTA.
[IeHTpOCTPEMUTEIIBHOE YCKOPEHHE

2.16

TexHnueckue  ycTpoOMHCTBa: CIUJOMETD,
JBY)KEHUE CHApSOB, LEMHbIE M PEMEHHbIE
neperadyu

2.1.7

[IpakTrueckue paboTHI. N3mepenue
MTHOBEHHOU CKOpOCTH. HUccnenosanue
COOTHOUICHUSI MEKIYy IyTSIMU, IIPOUIECHHBIMU
TEJIOM 3a  TIOCIEJOBATEIbHBIE  pPaBHBIC




MIPOMEXYTKH BPEMEHH IIPU PABHOYCKOPEHHOM
JIBIKEHUU C HAYaJbHOM CKOPOCTBIO, PaBHOU
Hymto0. M3yuenue NBUKEHUS IIapUKa B BA3KOM
KUJIKOCTU.  V3yueHue  JBMIXKEHHUSA  Tela,
OpOILIEHHOT0 TOPU30HTAIBHO

2.2

2.3

JUHAMUKA

2.2.1

[Tpunimn OTHOCHUTEIBbHOCTHU Tamumes.
IlepBbii 3akoH Hbrorona. MuepuuanbHbie
CHUCTEMBI OTCUETA

2.2.2

2.2.3

Macca tena. Cuna. [IpuHiun cyneprno3unuu
cul

Bropoii 3akoH HproToHa 11 MarepualibHOU
TOYKM B HWHEPLHAIBHOW CHUCTEME OTCYETA
(UCO). Tperuii 3akon Hplotona s
MaTEpUaIbHBIX TOYEK

2.2.4

3aK0H BCEMHUPHOTO TAroTeHus. Cuiia TSHKECTH.
[TepBas kocMu4ueckas CKOpocTh. Bec Tena

2.2.5

Cuna ynpyrocru. 3akoH ['yka

2.2.6

2.2.7

Cuna tpenusa. Cyxoe Tpenue. Cuna TpeHus
CKOJBXKEHUSI U  CHJIA  TPEHUS  IOKOA.
Koaddunuent tpenus. Cuna conpoTUBICHUS
TIpU ABUKEHUU TeJla B )KUIKOCTH UIIH Ta3e

[MocTynarensHOe W BpaIIaTeIbHOES JIBIKCHHE
abCoJIIOTHO TBEPJOTO Tena

2.2.8

MOMEHT CHUJIBI OTHOCUTEIBHO OCH BPALLEHUS.
[Inedo cunsl. YcioBus paBHOBECUs TBEPAOIO
tena B UCO

2.2.9

TexHuueckne  yCTpOMCTBA:  MOJIIWITHUKH,
JIBUKEHUE UCKYCCTBEHHBIX CITYTHUKOB

2.2.10

[Ipaktuyeckue pabotel. M3yueHue ABMKEHUS
Opycka 10 HaKJIOHHOM IUIOCKOCTH TOJ
JNENCTBUEM HECKOJIbKUX cuil. MccnenoBanue
3aBUCUMOCTH CHJI YNPYTOCTH, BO3HUKAKOLIUX
B nehopMUpYyEMOil TpYyKHHE U PE3UHOBOM
oOpasme, OT BEIWYUHBI UX JAePopMaIiuH.
HccnenoBanue yciioBui paBHOBECHS TBEPAOTO
Tea, IMEIOLIEr0 OCh BPAILCHUS

3AKOHBI COXPAHEHNWA B MEXAHUKE
NMmnynsc MarepranbHOHM TOYKH, CHCTEMBI

2.3.1 MaTepUaJIbHBIX ToueK. MMmynbc cuiasl u
W3MEHEHHE UMITyJIbCca Tella

2392 3akoH coxpaneHus wumnyisca B HCO.
PeaktuBHOE NBHXKEHUE

2.3.3 PaGora cuibl

234 MOIIHOCTE CHIBI

235 Kunetrnueckas sHeprus MaTrepualibHON TOYKH.

TeopeMa 0 KHHETUYECKOU SHEPIUH




2.3.6

2.3.7

2.3.8
2.3.9

[Torenmmansuast sHeprus. [loTeHnumanbHas
SHEPTUs yIpyro nepOpMUPOBAHHOM
npyxunbl. [loTeHIManpbHas SHEpPrus Tena
BOJIM3U TIOBEPXHOCTH 3eMIIH

[loTeHuManpHble ¥ HENOTCHLUAIbHBIC CHIIBL.
CBs3p pabOThl HEMOTEHLUHUAIbHBIX CHJI C
HU3MEHEHUEM MEXaHUYECKON SHEPIrUU
CHUCTEMBI TeNl. 3aKoH COXPaHEHHUs
MEXaHUYECKON IHEPIrun

Yrpyrue u Heynpyrue CTOJIKHOBEHUS

TexHudeckue yCTpONCTBA: ABUKEHUE pPaKeT,
BOJIOMET, KOIIEp, IPYKUHHBIA IUCTOJIET

2.3.10

[Ipaktuueckue pabotel. M3ydenue cBsizu
CKOpOCTEH Ten Tpu HEYnpyrom yaape.
UccnenoBanme cBsa3u  paboOThl  CHIIBI €
W3MCHCHHEM MEXaHHYECKOHM SHEePTUHU Telia

MOJIEKYJISIPHAS ®U3NKA 1 TEPMOJAMHAMUKA

3.1

OCHOBBI MOJIEKVJISPHO-KUHETUYECKOM TEOPHU

311

3.1.2

3.1.3

OcHOBHbIE MOJIOKEHUS MOJIEKYJISIPHO-
KUHETHYECKON TEOPUH. BpoyHoBckoe
neuxenue. [luddysusa. Xapakrep ABMKEHUS U
B3aI/IMOI[CI\/'ICTBI/I5[ HJaCTHUIL B€IIECTBa

Mogenu CTpoeHHsT Ta30B, KUIKOCTEH H
TBEPABIX Tel U  OOBSICHEHHE CBOWCTB
BEIIECTBA HA OCHOBE ATHX MoJieel

Macca wMonekyn. KonudecTBo —BemiecTsa.
[TocTostHHas ABoraapo

3.14

TenmoBoe paBHOBecue. Temmeparypa u €€
n3mepenue. [llkana remneparyp Llenscus

3.15

Mopnens  upeanpHOoro  raza.  OcHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KMHETHYECKOU
TEOPUH UJICAIBHOIO ra3a

3.16

AbGcouoTHas TeMIieparypa Kak Mepa cpenHei
KHHETUYECKOW PHEPIUU TEIIOBOTO JBUKEHMUS
yactul] ra3a. [llkana remneparyp KensBuna

3.1.7

3.1.8

3.1.9

VpaBuenne Knanelipona — MeHaeneesa.
3akoH JlanbTOHA

I'azoBbie 3akoHBI. M30mpo1IECCHl B UAEaTbHOM
ra3¢ ¢ IOCTOSHHBIM KOJIMYSCTBOM BEIICCTBA:
M30TEepMa, U30X0pa, n300apa

Texunyeckue yCTpOICTBA:! TEPMOMETD,
OGapomeTp

3.1.10

[Ipaktrueckue paboTel. M3MepeHue wmacchl
BO3/yXa B KJIaCCHOM KomHare. MccnenoBanue
3aBUCUMOCTH MEXIY MapamMeTpaMu COCTOSIHUSA
pa3peKEHHOIO ras3a

3.2

OCHOBbI TEPMOJIMHAMUMKN




321

TepMmoguHamuyeckass cucteMa. BHyTpeHHsA
SHEpPrus TEPMOJMHAMUYECKONW CHUCTEMBI U
CHocoObI €€ U3MEHEHUSI

3.2.2

3.2.3

KonunuectBo Temnotel u paborta. BuyTpennss
SHEPrusl OJJHOATOMHOI'O UJEAJIBHOTO Ta3a

Buasl Temnonepenayn: TEMJIONPOBOIHOCTD,
KOHBEKIIWsA, H3IydeHue. TermmoéMKoCTh Tena.
ViaenbHas TEINIOEMKOCTh BemiecTBa. Pacuér
KOJIMYECTBA TETUIOTHI MPHU TEILIONEepeade

3.2.4

3.25

3.2.6

3.2.7

3.2.8

[TepBriit 3aKoH TepMoauHamMuku. [Ipumenenue
IIEpPBOTO 3aKOHAa  TEPMOIAMHAMUKHU K
uzonporeccam. ['paduyeckas MHTepIpeTanus
paboThI Ta3a

TermoBbie MamuHbl. [IpuHIUIBL EHCTBUA
TEIJIOBBIX MaiuH. [IpeoOpa3oBaHus SHEPTUH
B TEIUIOBBIX MammHax. Koaddumuent
nosiesHoro  neWicteus  (maee  —  KIIJ)
terioBoid MamuHbl. [ukin Kapro u ero KII/]

Bropoit 3aKOH TEPMOJMHAMHKH.
HeobOpatumocTh  mporeccoB B NPHUPOJE.
TennoBble  nABUraTeNH. DKOoJIOrn4eckue
po0JIEMBI TETIIO3HEPTETUKH

TexHuueckue YCTPOMCTBA: JBUTaTEIIb
BHYTPEHHETO Cropaus, OBITOBOI
XOJIOAWIBHUK, KOHAULMOHED

[IpakTuueckue padotsl. U3mepenue ynenbHOM
TEMI0EMKOCTH

3.3

AT'PEI'ATHBIE COCTOAHNMA BEILIECBA. ®A30BbIE ITEPEXO/IbI

331

3.3.2

3.3.3

[TapooGpazoBanue u koHaeHcanus. Vcnapenue
" KMIICHUE. V nempHas TemnnoTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATyPhI
KHUIICHHUS OT JAaBJICHUA

AOCOIIOTHAS YW OTHOCHTENbHAS BIIAXKHOCTD
Bo3ayxa. HacklmenHsIil nap

Teépmoe TEJO. Kpucrannmnueckue Hu
amopHble Tena. AHHU3ZOTPONHUS  CBOWCTB
KpI/ICTaJ'IJ'IOB . )KI/II[KI/IG KpI/ICTaJ'IJ'IBI.
CoBpeMeHHbIE MaTepHaIIbI

3.34
3.35

3.3.6

[InaBneHne wu Kpuctaiumszauus. Y JIenbHas
TeruioTa miasiaeHus. Cyonumanus

YpaBHEHHE TEIJIOBOTO OalaHca

TexHuueckue yCTpOMCTBA: TUTPOMETP U
CUuXpomeTp, KaJIOpuUMETp, TEXHOJIOTUU
MOJIy4EHHUsI COBPEMEHHBIX MaTepHalioB, B TOM
YUCJIC HAHOMATCPHUAJIOB, 1 HAHOTCXHOJIOTHHN

3.3.7

[IpakTrueckue paboTHL. N3smepenne
BJIQYKHOCTH BO3/yXa

OJIEKTPOAMMTHAMUKA




4.1

OJIEKTPOCTATHUKA

411

412

DnekTpu3anus Tejl. JIeKTpudeckui 3apsa. JIBa
BU/JIA AIEKTPUUECKUX 3aPsI0B

[IpoBoaHUKH, IADIIEKTPUKHA u
MOJTYITPOBOIHUKHU

413

3aKoH COXpPAHCHUA SJICKTPHUICCKOI'O 3apsdaaa

41.4

B3aumoneiictBue 3apsanoB. 3akon Kymnona

415

Onektpuueckoe  none.  HanpsxkéHHocTh
3IEKTPUUYECKOTO OJIA. [IpuHnun
cynepno3uiuu.  JIMHUM ~ HanpsSKEHHOCTH
3IEKTPUUYECKOTO TOJIS

4.1.6

4.1.7

4.1.8

4.1.9

PaGora cmi  ANEKTPOCTATUYECKOTO  ITOJIS.
Ilorenuuan. Pa3HocTh MOTEHIIHMATIOB

HpOBOIIHI/IKI/I U JUSJICKTPUKKU B IOCTOAHHOM
QJICKTPHUUICCKOM I10JIC. III/IBHCKTPI/I‘IGCKEIH
IIPOHUIIACMOCTb

DNEeKTPOEMKOCTb. Konnencarop.
ONeKTpOEMKOCTh IIOCKOI'O  KOHJIEHCAaTopa.
DHeprus 3apsKEHHOr0 KOHAEHCcaTopa

TexHUYeckne  yCTpPOMCTBA:  BIIEKTPOCKOIL,
NIEKTPOMETP, AJIEKTPOCTATUYECKAs 3alUTa,
3a3eMJICHHE DJIEKTPOIPUOOPOB, KOHJEHCATOP,
KCEPOKC, CTPYHUHBIN ITPUHTED

4.1.10

[IpakTrueckue paboTHI. N3mepenune
NMEKTPOEMKOCTH KOHIEHCATOpa

4.2

IIOCTOSIHHBIN SJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX

421

4.2.2
4.2.3

CPEJAX
VcnoBusi  CyIIECTBOBAaHUS ~ TOCTOSIHHOTO
3JEKTPUYECKOTO ToKa. McTounuku Toka. Cuna
Toka. [locTosIHHBIN TOK
Hamnpspkenue. 3akon Oma a1 yqacTka 1enu
DJIEKTPUYECKOE COMPOTHUBJIEHUE. Y IETBHOE
CONPOTHUBIICHUE BEILIECTBA

4.2.4

4.2.5
4.2.6

4.2.7

HOCJ’IC}IOB&TGJ’ILHOC, napaJijieJIbHOC,
CMCHIAHHOC COCANHCHUC ITPOBOIHUKOB

PaGora snexTpuyeckoro Toka. 3akoH J[xoyis
— Jlenua

MOIIHOCTD 3JIEKTPUYECKOTO TOKA
anekTpoaBwxkymas cuna (mamee — IJC) u
BHYTpPEHHEE COMPOTHUBIIEHNE UCTOYHUKA TOKA.

3akon Oma g m1odHOW — (3aMKHYTOM)
anekTpudeckoit memnu. Koporkoe 3amMpIkanue

4.2.8

OneKTpoHHas IIPOBOAUMOCTD TBEPABIX
METaJJIOB.  3aBUCHUMOCTb  COIPOTUBJICHHS
METAJUIOB oT TEMIIEPATypPBl.
CBepXIpoBOANMOCTh

4.2.9

DJIeKTpuyYecKuid TOK B BakyyMme. CBoiicTBa




11 KUIIACC

Kona
pasaeia

OJICKTPOHHBIX ITYYKOB

4.2.10

[HonynpoBonuuku. CoOCTBEeHHAs U TPUMECHAS
MPOBOIUMOCTb TOJYNPOBOAHUKOB. (CBOMCTBa
p-n nepexoxa. [TomynpoBoIHUKOBBIE TPUOOPHI

4211

DJIEKTPUYECKMH  TOK B DJIEKTPOJIMTAX.
DNEeKTPOIUTHYECKAS JUCCOLIAIHS.
DIIEKTPOJIN3

4.2.12

4.2.13

4.2.14

Koanposepsiemoro

3JIEMECHTA

DIIEKTPUUYECKU I TOK B rasax.
CaMocCTOSITeIbHBIE U HECAMOCTOSITEIIbHBIN
paspsan. PaznuuHble THUIBI CaMOCTOSITENIBHOTO
paspsaa. Monaus. [1nasma

TexHuueckue YCTpOMCTBA: aMIIepMeTp,
BOJITMETP,  pEOCTaT, HCTOYHHUKH  TOKa,
JJIEKTPOHATPEBATEIIbHBIC npuOopHI,
3JIEKTPOOCBETUTENIbHBIE IPUOOPHI, TEPMOMETP
CONPOTHUBIICHN, BaKyyMHBII MO/,
TEPMHUCTOPHI U (boTope3nucTopsl,
[IOJIYIIPOBOIHUKOBBIH 1MOJ1, TaJIbBaHUKA

IIpakTuueckue paboTHI. N3yuenue
CMEILIaHHOTO COEAMHEHUSI PE3UCTOPOB.
N3smepenne OJIC wucTOuHMKA TOKa U €ro
BHYTpPEHHEro comnpoTusieHus. HabOmroaenue
3JIEKTPOJIN3a

HpOBepﬂeMble IJIEMEHTBI COACPKaAHUSA

4

SJIEKTPOAMMHAMUKA

4.3

MAT'HUTHOE ITOJIE. SJIEKTPOMAT'HUTHA A MHAYKIONA

43.1

4.3.2

IlocrossHHBIe MarHuThel. B3amMmoneiicTBue
MOCTOSHHBIX MATHUTOB

MarnutHoe mosne. Bextop MarHuTHOU
uHAyKuu.  [IpuHIMn — cynmeprno3uiuu.
Jlunum marnuTHOM wuWHAYKIuU. Kaptuna
JUHUMA  MAarHuTHOM  MHAYKIUHU  TOJIA
MOCTOSSHHBIX MarHUTOB

4.3.3

MarHuTHOE TMO0J€ TMPOBOJHUKA C TOKOM.
KaptuHa nuHMI 1O JUIMHHOTO MPSIMOTO
MPOBOJHUKA U 3aMKHYTOI'O KOJIBLIEBOT'O
MPOBOJIHUKA, KATYIIKH C TOKOM. OTmbIT
Opcrena. BzaumoneiicTBue npoBOIHUKOB €
TOKOM

43.4

Cuna Amriepa, €€ MOJyJib U HallpaBJICHUE

4.3.5

Cuna JlopeHiia, €€ MOJyJib U HallpaBJICHUE.
JIBr>keHue  3apsDKEHHOM — 4acTULBI B
OJIHOPOJIHOM MarHuTHoM Tmojie. PabGora
cuibl JIopeHua




4.3.6

SIBIIeHME DNEKTPOMArHUTHOW UHAYKIIUH

4.3.7 [ToTok BekTOpa MarHUTHOW MHIYKIIHH
438 OJIC unaykiuu. 3aKOH 3JIEKTPOMarHuTHOM
naaykunu Papanest

BuxpeBoe snextpuueckoe mnone. IC

439 WHIYKIIMA B TIPOBOJIHUKE, JBIOKYIIEMCS
MOCTYTATEIbHO B OAHOPOJAHOM MarHUTHOM
oJie

4.3.10 [IpaBuiio Jlenma

4311 NHayKTUBHOCTB. SIBIEHME CAMOMHAYKLUH.
OJIC caMOUHAYKIIMU

4312 DHeprus MAarHUTHOTO TMOJsl KaTyIIKU C
TOKOM

4.3.13 DNEKTPOMArHUTHOE T10JIe
TexHudeckne  yCTpOMCTBA:  IIOCTOSIHHBIE

4314 MAarHHUTEHI, AJIEKTPOMArHUTHI,
AJIEKTPOBUTATEb, YCKOPHTEIH
AIIEMEHTapHBIX YaCTHLI, UHAYKIIMOHHAS 11€Yb
IIpakTuueckue paboTHI. N3yuenue
MarHMTHOTO TIOJISi KATyIIKH C TOKOM.

4.3.15 UccnenoBanme  1eiicTBUS  HOCTOSHHOIO

Mar"urTa Ha paMKy ¢ TokoM. MccnenoBanue
SIBJICHHSI SJIEKTPOMArHUTHON MHYKIIUU

5.1

KOJIEBAHUA 1 BOJIHBI

MEXAHUYECKUE U 3JIEKTPOMATI'HUTHBIE KOJIEBAHUA

5.11

Konebarennnasts cucrema. CBoOomHbIE
koneOanusa. [apmoHnueckue KojeOaHUs.
ITepwon, wacrtora, amrummryga u  (asa
Konebanuit

512

5.1.3

5.14

[IpyxuHHBI MasATHUK. MaTemMaTH4ecKun
MasATHHUK

VYpaBHEHHE TapMOHHUYECKHX KOJEOaHUH.
Kunematnueckoe u JIMHAMHYECKOE
oTHCcaHue K0JaebaTeTbHOTO JTBUKEHUS

[IpeBpamenue SHEPIruu pu
FapMOHUYECKUX KOJICOaHMSIX. CBs3b
aMIUTATYIBI KoJIeOaHui UCXOJIHOU
BEITMYMHBI C aMIUTUTyJaMu KoneOaHui e€
CKOpPOCTH U YCKOPEHUS

5.15

Konebarenpupiit  koHTYp. CBOOOAHBIE
IIEKTPOMArHUTHBIC KoJieOaHus B
UIeATbHOM  KoJjeOaTenhbHOM  KOHTYpE.
AHaJOTHS MEKIYy MEXaHHYECKUMH |
ANEKTPOMATHUTHBIMH KOJIEOAHHSIMH.
®opmyna TomcoHna

5.16

3aKOH COXpaHCHHUSI HEPTrUHU B HICATHHOM
KoJe0aTeTbHOM KOHTYpE




5.1.7

5.18

BhIHyX/1eHHBIE MEXaHUUYECKUE KOoJeOaHMs.
Pesonanc. Pesonancnas KpHuBasl.
BeinyxieHHbIE 3JIEKTPOMAarHUTHbIE
KoJie0aHus.

Ilepemennbii  TOK.  CHHYycOUJaJIbHBII
MEPEMEHHBIN TOK.

5.19

MomHocTh [IEPEMEHHOI0 TOKA.
AMIUIUTYZAHOE M JIEHCTBYIOIIEE 3HAUEHUE
CUJIBI TOKA U HAIIPSKEHUS

5.1.10

5.1.11

5.1.12

Tpancdopmarop. [Iponssoacrso, nepegaya
U NOTpeOIeHUE 3JIEKTPUUECKON SHEPIHUU.
OKOJIOTUYECKUE PUCKHU IPU IPOU3BOACTBE
JIEKTPUIECKON JHEPIuu. Kynerypa
HCII0JIB30BAHHUS JJIEKTPO3HEPIUH B
IIOBCETHEBHOU KU3HU

Texuunueckue ycrpoicTBa: ceiicmorpad,
ANIEKTPUIECKUH 3BOHOK, JMHUH
IeKTpornepenay

[Ipaktuueckne pabotel. HMccnempoBanue
3aBHCUMOCTH TIEpUOJIa MAJIBIX KOJIeOaHWH
rpy3a Ha HUTH OT JUIMHBI HUTHU U MAacChl
rpy3a. MccnenoBanue nepeMEeHHOTO TOKa B
LENU U3 TOCJIENI0BAaTEIbHO COEINHEHHBIX
KOHJIEHCATOPa, KaTyIIKU U Pe3ucTopa

MEXAHUYECKUE U SJIEKTPOMAT'HUTHBIE BOJIHBI

521

Mexanuueckue BOJIHBI, YCIIOBHS
pactpoctpanenus. Ilepuon. CkopocTh
pacmpocTpaHeHuss W JJIMHA  BOJIHBIL.
[Tonepeunble U TPOJOJIBHBIE BOJIHBI

522

5.2.3

###Par### Untepdepenuus u audpaxus
MEXaHUYECKUX BOJIH

3Byk. CkopocTh 3ByKa. ['poMKOCTH 3ByKa.
Bricota Tona. Tem0Op 3Byka

5.24
5.2

DJIEKTPOMarHuTHbBIE ~ BOJIHBL. Y CJIIOBUSA
W3JIYy4eHUs  3JEKTPOMArHUTHBIX  BOJIH.
B3anmnuast opuenTtanust BektopoB E, B u v
B 2JIEKTPOMAarHUTHOW BOJIHE B BaKyyMe

525

5.2.6

CBoiicTBa  DJIEKTPOMAarHUTHBIX  BOJIH:
OTpaKEHHE, TPEIOMIICHHUE, IOJISIPU3AIINS,
mudpakuus, uHTepdepenuus. CKoOpocTb
AJIEKTPOMArHUTHBIX BOJIH

HlIxana ANIEKTPOMArHUTHBIX BOJTH.
[IpuMeHeHHEe 3JEKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY

5.2.7

[IpuHIMIBI PagUOCBSI3U U TEJNEBHUICHUS.
Panuonokarusi. DNEeKTPOMarHuTHOE
3arpsi3HEHUE OKpY Karolel cpebl

5.2.8

TexHuueckne yCTpOWCTBA: MY3BIKaJbHbIC




5.3

5.3.1

MHCTPYMEHTHI, yABTPa3BYKOBAs
JMAarHOCTHKAa B TEXHUKE M MEAULUHE,
pamap,  pagHONPUEMHUK,  TEJIEBH30D,
aHteHHa, tenedon, CBU-neup

OIITUKA

[IpsAMonMHETHOE PacIpOCTPAHEHUE CBETA
B OJIHOpOJIHOM cpene. JIyd cBera

5.3.2

OtpaxkeHre CcBeTa. 3aKOHBI OTPAKECHUS
cera. [loctpoeHne M300paKeHU B TIOCKOM
3epKase

5.3.3

[Ipenomnenne cBera. 3akOHBI MPETOMIICHHUS
CcBeTa. AOGCOTIOTHBIN MOKa3aTelb
MIPEIOMIICHUS

5.34

5.3.5

[Tormoe BHYTPEHHEE OTpaKECHUE.
[IpenenpHBIA Yroa MOJTHOTO BHYTPEHHETO
OTpaKEHUSI

Hucnepcusi  cBera. CHOXHBIH  CcOCTaB
Oenoro cBera. L[Bet

5.3.6

ColOuparonue W pPacCEMBAIONINE JIMH3BI.
Tonkas nuH3a. DOKYCHOE PACCTOSHHUE U
OInTHUYeCKas cria  TOHKOHM  JIMH3HIL
[TocTpoenue nzo0pakeHuit B COOMPArOITUX
U pacceMBalIIMX JuH3ax. Popmyna
TOHKOM JHWH3BEL. YBeIWUeHHEe, JaBacMoe
JIMH30H

5.3.7

5.3.8

5.3.9

Hpez[enbl MNPUMCHUMOCTU FeOMeTqueCKOﬁ
OIITUKH

WNnrepdepenuuss  cBera.  KorepeHTHble
HUCTOYHHKHU. Ycnosus HaOIoAeHUS
MaKCUMyMOB u MHUHHMYMOB B
UHTep(EpEeHIMOHHOW KapTHMHE OT JBYX
cuH(a3HbIX KOT€PEHTHBIX HCTOUHUKOB

Hudpakuus  cBera.  JudpaximronHas
peméTka. YcimoBrue HAOMIOICHUS TJIABHBIX
MaKCUMYMOB npu najIeHuM
MOHOXPOMATHYECKOTO cBeTa Ha

TU(PPAKIUOHHYIO PEIIETKY

5.3.10

Honﬁpmaum{ CBCTa

5.3.11

TexHnueckue ycTpoiicTBa: OYKH, JIyIna,
¢doToanmapar, NPOEKLUHUOHHBIA amnmapar,
MHUKPOCKOTI, TEJIECKOTI, BOJIOKOHHAsI
OIITHKA, IU(ppaKkuOHHAs peméTka,
MOJIIPOU T

5.3.12

[MpakTuueckue paboTHL. N3mepenue
nmokasareis mpeioMicHus. McciemoBanue
CBOWCTB  W300pakeHWd B  JIMH3AX.
Hab6monenue qucnepcuu cBeta

DJIEMEHTHI CIIELIMAJIBHOM TEOPMU OTHOCUTEJIBHOCTH




6.1

I'panuubl TPUMEHUMOCTH KJIACCUYECKOU
MCXaHHKH, [TocTynaret TEOpUH
OTHOCHUTEJIBbHOCTH: WHBApUAHTHOCTh
MOJYJsi CKOPOCTHM CBETa B BaKyyMe,
MPUHIIMI OTHOCUTEILHOCTH DUHIITEHHA

6.2

OTHOCHUTEILHOCTD OJIHOBPEMEHHOCTH.
3amemsieHHe BpPEMEHM U COKpaIleHUe
JUINHBI

6.3

DHEprusi ¥ UMIYJIbC CBOOOTHOM YaCTHUIIbI

6.4

CBsi3p MacChl C JHEPrHEHl M HMITYJIbCOM
CBOOOJHOW YacCTHLIBI. OHEpPrus MOKOs
CBOOO/THOI 4aCTHUIIBI

KBAHTOBAA ®U3UKA

7.1

7.11

7.1.2

7.1.3

7.14
7.15

3JIEMEHTbI KBAHTOBOM OITTUKU

®otonbl. Popmyia [Inanka cBsi3u S3HEPrUn
¢boToHAa C ero 4YactoToil. OHeprus u
uMIyibC (HOToHA

OtkpeiTHe U uccienopanne Gporodddexra.
ONBITEI AT. CroxeTosa. 3aKOHEI

dotorddekra

YpaBHeHue DHHIITEHA s
dotorddekra. «Kpacnas TpaHUIIa»
dboTorddexra

Hasnenune ceera. OnwiTe! [1.H. JIebenena
XUMHUYECKOE IEICTBUE CBETA

7.1.6

TexHuuyeckue ycTpoicTBa: (HOTORIEMEHT,
dboTonaryuk, COJIHEYHAas Oarapes,
CBETOIUO/I

7.2

CTPOEHHME ATOMA

7.2.1

Monens atoma Tomcona. OnbITEI
Pezepdopaa o uccnenoBaHuio CTPOCHUS
aroMma. [ImanerapHas Mmozens aroma

7.2.2

ITocTynatst bopa. N3nyyenune 51
HOIJIOIIEHNEe  (OTOHOB IIpU  IEepexoje
aTromMa C OJHOIO YpOBHS DJHEPIMM Ha
apyroii. Bunsl cnexktpoB. CrieKTp ypoBHEU
SHEPIUM aTOMa BOJAOpPOAA

7.2.3

BonHoBele cBoicTBa yactull. BomHbl 1€
bponns. KopnyckynsipHo-BOIHOBOM
nyanu3M. Jludpakuus SIE€KTpOHOB Ha
KpHCTaLIax

7.24

CHooHTaHHOE U BBIHYXKICHHOC H3JIYUCHHUC.
YCeTpoiicTBO U IPUHITUTT PabOTHI J1azepa

7.2.5

TexHuueckue yCTpOMCTBA: CHEKTpalbHbIN
aHanu3 (CIEKTPOCKOII), J1a3ep, KBAHTOBBIN
KOMITBIOTEP

7.2.6

[Ipaktrueckue  paborel.  HabGmomenue




JIMHENYaTOro CreKkTpa

7.3

ATOMHOE PO

7.3.1

7.3.2

7.3.3

Meroasl HaOMIOACHHUS W  PETHCTPALUH
3JI€MEHTaPHBIX YACTHUII

OTkpbITHE  pPaAUOAKTUBHOCTH.  OMBITHI
Pezepdpopna mno ompeneneHuro cocraBa
pamuoakTuBHOTO  m3mydeHus. (CBoiicTBa
anbda-, 6eTa-, raMmma-u3nydeHus. Biusaue
PaIMOAKTHUBHOCTH Ha KUBBIC OPTaHU3MBI

OTkpplTHE  TPOTOHAa U HEUTpOHA.
Hyxnonnas moxens siapa ['eiizenbepra —
WBanenko. 3apsn sinpa. MaccoBoe 4mciio
siapa. M30Tormbl

7.3.4

Anbda-pacna. DNEKTPOHHBIH u
MO3UTPOHHBIA  OeTa-pacman.  [amma-
U3JIyYCHHE. 3akOH  paJMOaKTHBHOI'O
pacrnazia

7.3.5

7.3.6

OHeprusi CBSI3M  HYKJIOHOB B  SJpe.
SAnepusie cunbl. JlepekT Macchl siapa

Snepuble peakuuu. JleneHWe W CHHTE3
szep

7.3.7

7.3.8

7.3.9

Snepusii peakTop. TepmosinepHbIit
cunte3. [lpoOrembl U  MEPCHEKTUBBI
SIEPHOM  DHEPreTUKU.  OKOJIOTMUYECKHE
ACIEKTHI SIAEPHOU DJHEPTETUKHU

DneMeHTapHbIe YaCTUIIBI. OTkpbITHE
IO3UTPOHA. DyHIaMEHTAIbHBIE
B3aUMOIEHCTBUSA

TexHudyeckue  yCTpOMCTBA:  JTO3UMETD,
Kamepa BuibcoHa, sAnepHBIl peakTop,
aToMHast 6oMba

7.3.10

IIpaktuyeckue pabotel. HccnenoBanue
TPEKOB YacCTHIL (o TOTOBBIM
¢dororpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

8.2

Bun 3Bé3gnoro neba. Co3Be3gus, sipkue
3Bé3}IBI, IJIAaHETHI, UX BUIUMOC JIBUKCHUC

Comaeunas cucrema. IlmaneTsl 3eMHOH
TPYIIIBL. IImaneThI-TUTaHThI u HX
Cl'[yTHI/IKI/I, KapJ'II/IKOBI)Ie IIJIAHCTHI. MaJILIe
Tena COJTHEYHOM CHCTEMBI

8.3

Connne, ¢otochepa wu  armocdepa.
ConHeyHasi akTUBHOCTb

8.4

Nctouynuk sHeprun CosHua u 3BE311

8.5

3BE3/1bI, HMX OCHOBHBIE XaPAKTEPUCTUKHU:
Macca, CBETUMOCTb, PaguycC, TEMIIEpATypa,
X B3aUMOCBS3b. Hunarpamma




8.6

«CTIEKTPATIbHBIA ~ KJIACC —  CBETUMOCTBY.
3BE31bI  TJIaBHOM  IOCIENOBATEIBLHOCTH.
3aBUCHMOCTh «Macca — CBETHMOCTbY» IJIA
3BE3]1 IIIaBHOM MOCIEI0BATSILHOCTH

##H#Par###BuyTpeHHEee  CTpOE€HHE  3BE3IL.
CoBpeMeHHbIE MpeACTaBICHUS 0
MPOUCXOXKICHUU W 3Boitoiu  ConHia |
3BE3. DTankl )KU3HU 3BE3T

8.7

8.8

Muneunbii  Ilyte — Hama [anaktuka.
CnupanbHas cTpykrypa  l'anmaktukwy,
pacmpeneneHue 3BE3N, raza W IbUIM.
[lonoxxenne u gBuxenne ConHua B
lamaktuke. Ilmockas wu  cdepuyeckas
MOJICUCTEMBI [ 'anakTuku

Tuner ramaktuk. PagmorajakThku U
KBazaphbl. UEpHBIE ABIPHI B Spax TAIAKTUK

8.9

8.10

Bcenennas.  Pacmupenue  BceneHHOM.
3akoH XaO6ma. Pasz0Oeranme raiakTuk.
Bo3pact u paaunyc BcenenHoil, Teopus
bonpmoro B3pbiBa. Mogens «ropsuen
Bcenennoi». PennkroBoe usinyyenue

Macmrabnass  cTpykTypa  BceeneHHOM.

Meraranaktuka. Hepeménnsie npoGiiemsbl
ACTPOHOMUU










