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HOACHUTEJBHASA 3AIINCKA

[Iporpamma mno ¢usuke 0a30BOro YypoBHS Ha YpPOBHE CpeIHEro oOIIero
oOpa3zoBaHusi pa3paboTaHa Ha OCHOBE TMOJOXKEHHM H TpeOoBaHUN K pe3yjbTaTaM
OCBOEHHMSI OCHOBHOM 00pa3oBarenbHO nporpaMmsl, npenacrasiieHHbix B ®T'OC COO, a
Takke ¢ yd€rom QeaepanbHoil paboueld TPOrpaMMbl BOCIUTAHUS W KOHIICTIITUU
npenojaBanus ydeOHoro mnpeamera «Dduszuka» B 00pa3oBaTeNbHBIX OpraHU3ALUIX
Poccuiickoit @eaepainn, pean3yoX OCHOBHbIE 00pa30BaTeIbHbIE IPOrPAMMBI.

Coneprxanue nporpaMMsl 1o (pusuke HanmpaBiIeHO Ha (OPMHUPOBAHUE €CTECTBEHHO-
Hay4YHOM KapTuUHBI Mupa oOyvaromuxcs 10—11 kmaccoB mpu oOyueHuUM uX (PU3HMKE Ha
0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-JIEATEIBHOCTHOro monxona. IIporpamma mo
¢usuke coorBercTByeT TpeboBaHusiM DPI'OC COO k MIaHUPYEMBIM JIMYHOCTHBIM,
MpPEAMETHBIM U METANpeIMETHBIM pe3yJbTaTaM OOyYeHHs, a TaKXe YUYUTHIBACT
HEOOXOJAMMOCTh pealu3aldd MEKIPEAMETHBIX CBsS3ed (U3UKH C €CTECTBEHHO-
Hay4YHbIMU Y4YEOHBIMU TNpeaMeTamMu. B Hell ompeaensitoTcsi OCHOBHBIE IIEJIM U3YYEHUS
(buU3MKM Ha YypOBHE CpeaHero oOiiero o0pa3oBaHUs, IUIAHUPYEMbIE PE3YJIbTaThl
OCBOCHHS Kypca (PU3WKH: JIMYHOCTHBIC, METaIlpeJMETHbIC, MpeaMeTHbIe (Ha 0a30BOM
YPOBHE).

[Iporpamma 1o pu3MKe BKIIOYAET:

e IUIAHUPYEMBIE PE3YJIbTAThl OCBOCHHS Kypca (PU3UKH Ha 0a30BOM YpPOBHE, B TOM

YHCIIe MPEAMETHBIE PE3YNIbTATHI MO ToAaM 00yUeHUS;

e cojepkaHue yueOHoro npeamera « Du3nkay 1mo rojgaMm o0ydeHusl.

®dusnka Kak Hayka o HauOosiee OOIIMX 3aKOHAX MPUPOJBI, BHICTyNasi B KayeCTBE
y4eOHOro MpeAMeTa B IIKOJIe, BHOCUT CYLIECTBEHHBIH BKJIAJ B CHUCTEMY 3HAaHHHA 00
okpyxatomeM wmupe. [lIkonbHbIE Kypc (QU3UKK — CHCTEMOOOpa3yromuil aJis
€CTECTBEHHO-HAYYHBIX Y4E€OHBIX MPEIMETOB, MOCKOJIbKY (DM3MYECKUE 3aKOHBI JIEKAT B
OCHOBE TIPOIICCCOB U SBIICHHWM, W3y4aeMbIX XHUMHEH, Ouosjorueu, Quznueckoit
reorpadueit u actpoHomueil. Vcnosnbp3oBaHMEe U aKTUBHOE MpUMEHEHUE (PU3UUYECKUX
3HAHUM OmpenensieT XapakTep M pPa3BUTHE pPa3HOOOPA3HBIX TEXHOJOTHM B cdepe
AHEPreTUKH, TPAHCIOPTa, OCBOCHHS KOCMOCA, IIOJIYYEHUSI HOBBIX MATEpUAJIOB C
3aJlaHHBIMU CBOMCTBaMHM M JIpyruxX. M3yueHue QUMK BHOCUT OCHOBHOM BKJIAJ B
(dbopMHUpOBaHNE €CTECTBEHHO-HAYYHOW KApTHUHBI MHUpa 00ydaromuxcs, B (hOpMHUpPOBAHUE
YMEHHUM TPUMEHSATh HAyYHBIA METOJ TIO3HAHUS TPU BHIMOJIHEHUW HMHU YYEOHBIX
HUCCIIEeI0OBaHMUM.

B ocHOBY kypca pusuku 11 ypoBHS CpeHETo 00111ero o0pa3oBaHus TOJI0XKEH Pl
UJIel, KOTOPbIE MOKHO PACCMATPUBATh KaK MPUHIIMIIBI €70 OCTPOEHUS.

Hoes yenocmmocmu. B COOTBETCTBUM ¢ HEW Kypc SBISETCA JIOTUYECKU
3aBEPIIEHHBIM, OH COAEPKUT MaTepHall U3 BCEX pa3leioB (PU3MKH, BKIIOYAET Kak
BOIPOCHI KJITACCUYECKOM, TAK M1 COBPEMEHHOM (DU3UKHU.
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Hoes cenepanuzayuu. B cooTBeTcTBUU € HEel Marepuan Kypca GU3UKH 00beTUHEH
BOKpYr (Qu3nyeckux Teopui. Bemymmm B Kypce saBisercs (GOpMHUpPOBaHHE
MpEeJICTaBICHUI O CTPYKTYPHBIX YPOBHSAX MaT€pUH, BEIIECTBE U MOJIE.

Hoes  eymanumapuzayuu. EE peanusamuss mpeAmnoyiaraeT  HCIOJb30BaHUE
T'YMaHUTAPHOTO MOTEHIHaIa (PU3NIECKON HAYKH, OCMBICIICHUE CBSA3U Pa3BUTUS (PUUKH C
pa3BuTHEM OOIIEeCTBa, a TakKXKe C MHPOBO33PEHUYECKUMH, HPABCTBEHHBIMH U
AKOJOTUYECKUMH MPOOIEMAMHU.

Hoes npuxnaonot nanpasnennocmu. Kypc Gusuku mnpesrnosnaracT 3HaKOMCTBO C
MIUPOKUM KPYTrOM TEXHUYECKUX U TEXHOJIOTHYECKUX MPUIOKEHUN W3YyUYEHHBIX TEOPUH U
3aKOHOB.

Hoes sxonozuzayuu peannu3yeTcsi NOCPEACTBOM BBEIAECHUS 3JIEMEHTOB COJIEpKaHUS,
MOCBSIIEHHBIX SKOJIOTHYECKUM MpoOJeMaM COBPEMEHHOCTH, KOTOpBIE CBSI3aHBI C
pa3BUTHEM TEXHUKH M TEXHOJOTHH, a Takke 00CYXIEHHs MpoOJIeM palnuoOHaIbHOTO
IIPUPOIONIOIB30BAHUS U KOJOTUUECKONW O€30MaCHOCTH.

CrepKHEBbIMU 3JIEMEHTAaMU Kypca (HU3MKM Ha YpOBHE CpPEIHEro oOUIero
oOpa3oBaHus SBISAIOTCA (u3nueckue Teopuu ((GOpMHpPOBAHHME TMPEACTABICHUN O
CTPYKType TOCTpOeHUs (U3NYECKON Teopuu, poir (yHIaMEHTAIbHBIX 3aKOHOB U
IPUHILIUIIOB B COBPEMEHHBIX MPEJICTaBICHUSIX O NPHUPOJE, I'PaHULAX MPUMEHUMOCTU
TEOpUH, 1151 ONMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUN U MPOLIECCOB).

CHCcTeMHO-AesATENbHOCTHBIN MOAX0 B Kypce (U3UKHU peau3yeTcs MPexe BCEro
3a CYET OpPraHU3alUU SKCIEPUMEHTANIBHON AesTenbHOCTH oOydatrouuxcs. [Jns 6a3oBoro
YPOBHS Kypca (PU3UKH — 3TO MCIIOJIb30BAHUE CUCTEMbI (DPOHTAIBHBIX KPATKOBPEMEHHBIX
HKCIIEPUMEHTOB U JTA0OPATOPHBIX pabOT, KOTOPBIE B IPOrpaMme Mo (pu3uKe 00bETUHEHbI
B O0IIMIH CTIHCOK YYEHUUYECKUX MPAKTHUECKUX paboT. BhineneHue B yKka3aHHOM IepeuHe
7abopaTOpHbIX pPabOT, MPOBOAMMBIX [UJII KOHTPOJSL M OLIEHKH, OCYIIECTBIISIETCS
Y4aCTHHUKaMU 00pa30BaTEIbHOTO MPOLECcca UCXOAS U3 OCOOCHHOCTEH MIIaHUPOBAHUS U
ocHameHust kabunera ¢gusuku. [Ipu s3TOM oOecneunBaeTCsi OBIAJCHUE O0YUYAIOIIUMUCS
YMEHUSIMH  TPOBOJUTH KOCBEHHBIE W3MEpPEHHUS, HUCCIEIOBaHMUs  3aBUCUMOCTEN
(bu3MYECKUX BEIMYMH U MMOCTAHOBKY OIBITOB IO MPOBEPKE MPEAT0KEHHBIX THIIOTES.

Bonbioe BHUMaHWe yAeNseTCcsl pEeIIeHUI0 PacuETHRIX U Ka4eCTBEHHBIX 3a1ad. [Ipu
TOM JJiA PAcU€THBIX 3a/ad TMPUOPUTETOM SIBISIOTCS 3a7adyd C SIBHO 3aJaHHOU
¢uznueckoil  MOAENbIO, MO3BOJSIONIME  NPUMEHATh  M3YyYEHHBIE  3aKOHBl U
3aKOHOMEPHOCTH KaK M3 OJHOIO pasleia Kypca, Tak M MHTETpUpYys 3HAHUS U3 Pa3HbIX
paznenoB. {1 kayecTBEHHBIX 3aJay MPUOPUTETOM SIBIISIIOTCS 3aJaHUsl HAa OOBSICHEHUE
NpOoTeKaHusl (PU3UUECKUX SBICHUH W TPOILIECCOB B OKPYKAIOIIEH KHU3HU, TpeOyromme
BbIOOpa (PU3MUECKON MOJIENH ISl CUTyallMH MIPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B cootBerctBun ¢ tpeboBanusimu OI'OC COO k MarepHaabHO-TEXHHYECKOMY
obecrieueHnt0 ya4eOHOTro mporecca 6a30BbIil ypoBeHb Kypca (DU3UKHU Ha YPOBHE CPETHETO
oO1iero o0pa3oBaHMs JTOJDKEH M3Yy4aThCsl B YCIOBUAX NPEIMETHOrO KaOuHeTa (hU3MKU
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WIN B YCIOBUAX HMHTETPUPOBAHHOTO KaOWHETAa TIPEIMETOB €CTECTBEHHO-HAYYHOTO
nukia. B xabunere Gu3uku MODKHO OBITH HEOOXOAUMOE JabopaTopHOE 000PYIOBAHUE
JUTSL BBITIOJTHEHUS YKa3aHHBIX B TpOrpaMme 10 (U3HKE YYCHHUECKUX MPAKTHICCKUX
paboT U AEMOHCTPALIMOHHOE 000PYI0BAHHUE.

JleMoHCTpalinoHHOE 00OpyAOBaHHE (POPMHUPYETCS] B COOTBETCTBUM C MPUHIIUIIOM
MUHHAMAQJIBHOH JIOCTaTOYHOCTH M OOECNeYrMBaeT TIOCTAHOBKY TIIEPECUYUCICHHBIX B
mporpamMme 10 (U3MKE KIIOYEBBIX JEMOHCTpAIMK ISl WCCICIOBAHUS H3y4aeMbIX
SBJICHUM M TIPOLIECCOB, IMIIUPUYECKUX U (QYyHIAMEHTAIbHBIX 3aKOHOB, X TEXHUYECKUX
IIPUMEHEHUM.

JlabopatopHoe  oOopyaoBaHuE ISl  YYEHHYECKMX  MPAKTHUUYECKUX  padoT
dbopMupyeTCsl B BUJE TEMATHYCCKUX KOMILICKTOB U OOECIICYMBACTCS B pacu€Te OJHOTO
KOMIIEKTa Ha JABYX OOy4Jaromuxcs. TeMaTHYecKhe KOMIUICKTHI JIa0OpaTOpPHOTO
000pyI0BaHUS JOJKHBI OBITH TOCTPOEHBI HA KOMIUIEKCHOM HCIIOJIb30BAaHUU aHAJIOTOBBIX
U 1u@dpoBBIX TPHOOPOB, a TaKXKE KOMIIBIOTEPHBIX HM3MEPUTEIBHBIX CHUCTEM B BHUE
U(pPOBBIX TAOOPATOPHUH.

OCHOBHBIMU LIEJISIMU U3y4€HHs PU3UKHU B 001IEM 00pa30BAHUHU SABIISIOTCS:

e (opMupoBaHue MHTEpECAa U CTPEMIICHHS O0yUYAIOIINXCS K HAYYHOMY H3YUCHUIO

IPUPOIBI, PA3BUTHE WX UHTEIICKTYAIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH;

e pa3BUTHE MPEJCTABICHUNH O HAYYHOM METOJE MO3HaHUS U (HOPMUPOBAHHE
HCCJIEIOBATEIHCKOTO OTHOMICHHSI K OKPYKAIOIIUM SIBIICHHSIM;

e (opMupoBaHWE HAYYHOTO MHPOBO33PCHUS KaK pe3yjbTaTa H3Y4YCHHS OCHOB
CTpOEHHUS MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DHU3UKU;

e (opMupoOBaHHE YMEHHH OOBSCHATH SIBJICHUS C HCIIOJb30BaHHUEM (PU3HMYECKUX
3HAHUI ¥ HAYYHBIX JOKA3aTEIbCTB;

e (opMupoBaHuE TPENCTABICHUNA O POAUM GUBUKKA JUISI Pa3BUTHSA JIPYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTHH.

JlocTikeHrne dTUX T1elield 00ecreunBaeTCsl PEIICHUEeM CIEAYIOIMMNX 3aaad B

mpoIiecce M3ydeHus Kypca (PU3MKu Ha YPOBHE CPEIHETO 00111ero oopa3oBaHus:

e TMpUOOpPETEHHE CUCTEMBbl 3HAHUM 00 OOUMX (PU3NYECKHX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpWAX, BKIOYas  MEXaHWUKY, MOJEKYSIPHYIO  (QHU3HKY,
AIEKTPOINHAMUKY, KBAHTOBYIO (PU3HKY M DJICMEHTHI aCTPOPU3HUKHY;

e (opMupoBaHuE yMEHHI TPUMEHSTh TEOPETUUYECKHE 3HAHUA ISl OOBSICHECHUS
bu3nuecKux SIBJICHUN B MPUPOJEC U JUISI MPUHSTHS TMPAKTUYSCKUX DPEIICHUN B
IMOBCEJHECBHOM KU3HU;

e OCBOCHHE CITOCOOOB pelIeHUs Pa3IMYHBIX 33/ad C SIBHO 33JaHHON (HYU3UIECCKOM
MOJICIIbIO, 3a/a4, MOIPAa3yMEBAIOIINX CAMOCTOSITEIbHOE CO37aHue (U3MUECKOM
MOJICIH, aJICKBATHON yCIIOBUSM 3a/1a4H;

e TOHWMaHHE (PU3NYECKUX OCHOB U MPUHITUTIOB JCUCTBUS TEXHUUECKUX YCTPONUCTB
¥ TEXHOJIOTHYCCKUX MPOIECCOB, MX BIUSHUS Ha OKPYKAOIIYIO CPEAY;
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e OBJIAJICHUE METONAMM CAMOCTOSTENBHOTO IUIAHUPOBAHUSA M  IPOBEICHUS
¢u3nYecKuXx OKCHEPUMEHTOB, aHalIM3a M UHTEpIpeTanud HH(pOpMaInH,
OIIpENEICHHUS JOCTOBEPHOCTH IIOIyYECHHOI'O PE3YJIbTaTa;

e CO3JaHUE YCIOBUM Ul PAa3BUTUA YMEHUHU IPOEKTHO-UCCIIENOBATEIBCKOM,
TBOPYECKOU IEATEIIBHOCTH.

OBBEM ITPOT'PAMMBbI

Ha wu3ydyenue ¢usuku (6a30BbIH ypOBEHb) Ha YypOBHE CpeaHero oOIIero
obpazoBanus oTBoauTcs 136 yacoB: B 10 kiacce — 68 vacoB (2 yaca B Henmeno), B 11
KJ1acce — 68 yacoB (2 yaca B HEJEIO).

Cormacao ®I'OC COO mnpeamer «Puzuka» uzyvaercs B 10 kimacce B 00beme 68
yacos, B 11 kiacce B 00beMe 68 yacoB. Ha u3zyuenue npeamera B yueoOHom miane MbOY
«TaBpuueckas mkona-rumaazust Ne 20 um. cBt. JIyku» otBoautces B 10 knacce 2 yaca B
Henento, Bcero 68 vacop (34 yuebHble Hemenu), B 11 kiacce 2 yaca B HEJIEINIO, BCEro 68
yacoB (34 yueonsie Hepenn). C yuéToOM peruoHaibHbIX Mpa3JHUKOB.

[Ipeayaraemelii B mporpamMme 1o pu3nKe NepeueHb Ja00PaTOPHBIX U MPAKTHUECKUX
paboT sIBISIETCS PEKOMEHIOBAaHHBIM, YYUTENb JEJIaeT BRIOOP MPOBEICHUS JIa0OPATOPHBIX
paboT U OMBITOB C YUETOM UHANBUIYATbHBIX 0COOEHHOCTEN 00YyUaOIINXCSl.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Pazngen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MO3HAHUS

®uszuka — Hayka o0 mpupoje. HaydHbie MeTOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Ponb 3KcepuMeHTa W TEOPMU B MPOILECCE TO3HAHUS MPUPOBI.
DKCIIEpUMEHT B (hU3HUKE.

MonenupoBanue (Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIIOTE3HI.
dusnyeckre 3aKOHBI U TEOpUH. [ paHUIBI TPUMEHHUMOCTH (HU3UIECKUX 3aKOHOB.
[TpuHIIUIT COOTBETCTBUA.

Pons u mecto duzuku B GOpMUPOBAHUU COBPEMEHHONW HAyYHON KapTHHBI
MHPA, B TPAKTUYECKOMN NEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHasiloroBble W I1U(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemenienre, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CrnoxeHue nepemMenieHnii U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHHUs, MyTH U TMepeMelIecHus
MaTepUaIbHOW TOYKHU OT BPEMEHH.

CBoboaHOe nageHre. Y CKOpeHHe CBOOOTHOTO MaICHUSI.

KpuBonuHeintHoe  aBvKeHUE. [IBUKEHHME  MaTepUAIBHOM TOYKH IO
OKPY>KHOCTH C MOCTOSSHHOM MO MOJYJIFO CKOPOCTBIO. YTJIOBast CKOPOCTh, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. [{eHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckue yCTpPOMCTBA W MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JBH>KCHUE CHAPSIOB, LICTTHBIE U PEMEHHBIE TTEpeayn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WIITIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBYKCHUSL.

[IpeobpazoBaHue NBUKEHUN C UCTIOIBb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

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



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagiienne ckopocTy Ipu ABMXKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHre HEpaBHOMEPHOTO JBUKEHHUS C LEIBIO ONPEACIEHUS] MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLIECHHS MEXAY NYTSIMH, IMPOUJCHHBIMU TEJIOM 34
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKHM BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuyenue aBuxKeHUs Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTH  ['amunes.  IlepBeiidi  3akoH  HbrotoHa.
HNuepruanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepno3uuuu cui. Bropoi 3akoH HeroToHa
JUI MaTepUalibHOM TOUKHU. Tpetnit 3aKkoH HproTOHA 17151 MatepuaibHbIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cumia Tspkectu. llepBas kocmuueckas
CKOpPOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, CKoiapxeHus1, kauenust). Cumna tperusi. Cyxoe
Tpenue. Cuia TpeHHs CKOJbXEHUS U cuiia TpeHus nokos. Koadduiuent Tpenus.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJIKOCTH WJIU Ta3e.

[TocTynarensHOE U BpalllaTeIbHOE JIBIXKEHHE a0COJIIOTHO TBEPIOTO Tea.

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

TexHn4ecknue yCTpOWCTBA W MPAKTUYECKOE MPUMEHEHUE: TMOIIIUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoit 3akon HeroToHa.

N3mepenune cuil.

CnoxeHue CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTe. Bec Tena npu yCKOPEHHOM MOIBEME U TTAJICHUH.

CpaBHEeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

YcioBust paBHOBeCHUs TBEPAOTO TeJia. Buibl paBHOBECHS.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAKOIIMX B MPYKUHE U
pe3nHOBOM 00pasiie, OT ux JAehOopMaIIvH.

HUccnenoBanne yciaoBHMI pPaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMnynbc MaTtepualibHOM TOYKU (Tena), CUCTEMbl MATEPUAIbHBIX TOYEK.
NMnynbe cuiibl U U3MEHEHHE HMMITyJIbCa Tejla. 3aKOH COXPAHEHUsS HWMITYJIhCa.
PeakTrBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOUkH. Teopema 00 H3MEHEHHH
KUHETUYECKOU SHEPTUMU.

[TorennuanbHas DHEPTHU. [TorennumanbHas SHEPIus YIIPYro
nedbopmupoBaHHod  npyxkuHbl.  [loTeHUManpHas  SHEprusi Tena  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHuManbHble W HEMOTEHUHUANbHble  CWibl.  CBs3b  pabOTHI
HEMOTEHIHAIBHBIX CUJ C W3MEHEHUEM MEXAHWYECKOW SHEPruM CUCTEMBI TEI.
3aKOH COXpPAHEHUSI MEXaHUYECKON YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHn4eckrue yCTpOWCTBA U IMPAKTUYECKOE IPUMEHEHHE: BOLOMET, KOIED,
MPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoq MOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3yuenne abCOJNIOTHO HEYNMPYroro yjaapa ¢ MOMOIIBIO JBYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanre cBsi3u pabOThl CHIIBI ¢ U3BMEHEHHEM MEXaHWYECKOW SHEPIHUH
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznea 3. MosexkyasipHas pu3uka 1 TEPMOAUHAMUKA

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. duddysus. Xapaktep ABUKEHUS WU
B3aMOJECUCTBUS 4YacTUIl BemecTBa. Moaenu CTpOEHHUsI ra3oB, XHUIKOCTEU H
TBEPJBIX TEJI U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojeiei. Macca u
pa3mepsl Mosnekyi. KonunyectBo BemiectBa. [loctosiHHas ABoraapo.

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



Mopens  unpeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KHHETHYECKOW TEOPHH HACAIBHOTO raza. AOCONIOTHAs TeMIliepaTypa Kak Mepa
CpeIHEl KWHETUYECKOM SHEpPruu TEIUIOBOro JBMKeHMs uactul] rasa. [llkama
temnepatyp KenpBuna. ['a30BbIe 3akOHBI. YpaBHeHUe MenaeneeBa—Knanelpona.
3akoH JlanpToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBICHHE H30MPOIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuyeckue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OmnbITEL, JOKa3bIBAIONIME TUCKPETHOE CTPOCHHE BeIlecTBa, Qororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHEHUI.

OnbiThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMOJIEUCTBHS.

Mogens, HILTIOCTPUPYIOIIas TPUPOY AABJICHHUS ra3a Ha CTEHKH COCY/Ia.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHHS UACAIBHOTO Trasa,
U30ITPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

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

HccnenoBanre 3aBUCMMOCTH MEXAY MMapaMeTPaMu COCTOSIHUS pa3pe:KEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmonnHamuueckass cucrema. BHYTpEeHHsAS 3HEpPruss TEPMOJAMHAMHYECKOU
CUCTEMBI U crIoco0bl €€ n3meHeHus. KomnuecTBo TermnoTsl U pabora. BuyTpeHHss
SHEPrusi  OAHOATOMHOTO  HJeallbHOro  Tra3a.  Buasl  Teruionepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TydeHUE. Y IeJIbHAs TEIIOEMKOCThH BEIIECTBA.
KonruecTBo TEIIOTH MpH TEIIONEpeaye.

[Tonsitue 006 ammabatHoMm mpouecce. [lepBblii 3aKOH TEPMOIMHAMUKH.
[IpumeHneHnne mepBOro 3akoHa TEPMOJWHAMUKH K m3omporeccaMm. I 'paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTtuMoCTh TPOLIECCOB B MIPUPOJIE.

TennoBble  MamwuHbl.  [IpuHOUNIBI  IEMCTBHUS ~ TEIUIOBBIX  MallHWH.
[IpeoOpa3zoBanust SHEPrHUM B TEIJIOBBIX MamuHax. Kodp@uiMeHT moie3Horo
nericTBus TeruioBod mamumHbl. I{ukn KapHo um ero ko3pduumMeHT IOIe3HOTro
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIIOIHEPTETUKH.
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TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElNb
BHYTPEHHETO CrOpaHusi, OBITOBOM XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MmeHeHne BHYTpEHHEH HSHEpruy Teja MPU COBEPIICHUU PaOOTHI: BBLIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOTO BO3/yXa, HarpeBanue spupa B
JATYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3MeHeHne BHyTpEHHEN SHEPIruu (TeMIlepaTypbl) Teaa IpH TeIionepeaye.

OnelT Mo anuabaTHOMY pacIIUPEHHI0 Bo3ayxa (OMBIT € BO3AYUIHBIM
OTHHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATENI BHYTPEHHETO CTOPAHUs, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sakcnepumenm, nabopamopuvie pabomul

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Pazosvie nepexoonl

[TapooOpa3zoBanue u koHJeHcarus. Vcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwllieHHBIM map. YjaenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucramnmmueckue u amopdubie Tena. AHU30TPONHS CBONCTB
kpuctaiuioB. JKuakue kpuctaibel. CoBpeMmeHHble Marepuaiibl. [lnmaBienue u
KpUCTaJUTM3aIus. Y IeJabHas TeroTa miaBienus. Cyonumanus.

VYpaBHeHUE TEMIOBOTO OajiaHca.

TexHuyecknue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTMH TMOIYUYECHHUSI COBPEMEHHBIX MaTEpPUaloB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX apOB.

Kunenuve npy MoHWKEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIaXKHOCTH.

HaOnronenue HarpeBaHus U IJIABJICHUS! KPUCTALUTMYECKOTO BEIlIECTBRA.

JleMoHcTpalusi KpuCTasioB.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuxa
OnekTpu3anus Tel. ODJEKTpUYecKuil 3apsia. J(Ba Buaa »IEKTPUUYECKUX

3apsinoB. [IpOBOJMHUKHM, DUANEKTPUKU W MOJYNPOBOAHUKHU. 3aKOH COXPAHEHUS
AIEKTPUYECKOTO 3apsa.
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BsaumopeiictBue 3apsa0B. 3akoH Kynona. ToueuyHbli 2IEKTPUYECKUI 3apsi.
Onextpuyeckoe mnose. Hampsoxk€HHOCTH 3yieKTpuueckoro mnois. [IpuHuun
CYNEPHO3ULIANA DNEKTPUUYECKUX Ioner. JIMHUKM HanpsyKEHHOCTH AJIEKTPUYECKOTO
OJISL.

PaGora cun  anektpocraruueckoro  mojs.  I[lotenmman.  Pa3HocTh
NOTEHUHUAIOB. [IpOBOMHMKM W AUDNEKTPUKU B IJIEKTPOCTATUYECKOM IIOJIE.
JlvanexTpryeckast MpOHULIAEMOCTb.

DnekTpoéMKocTb. KoHaeHcatop. DIeKTpPOEMKOCTh IIJIOCKOTO KOHAEHCATOPa.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOHMCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETP, DJICKTPOCTaTHUYECKas 3alluTa, 3a3eMIIEHHE DSJIEKTPONpPHOOpOB,
KOHJICHCATOp, KONMMPOBAJIBHBIN aNmapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHIKII IEUCTBUS AJIEKTPOMETPA.

B3anmonenicTBre HadIEKTPU30BAHHBIX TEI.

DJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TE.

[IpOBOAHUKH B DIEKTPOCTATUIECKOM IIOJIE.

DnexkTpocTaTHdecKas 3amuTa.

JIMBIEKTPUKY B 3JIEKTPOCTATUYECKOM II0JIE.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTopa OT IUIOIIAIH
IIJJACTHH, PACCTOSHUSI MEXAY HUMH U JUAJIEKTPUYECKON POHNUILIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHJIEHCAaTopa.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3mepenne d1eKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannbstii 31ekmpuueckuii mox. Toxu 6 paziuunvix cpeoax

DJIEKTPUYECKUIT TOK. YCJOBHUSA CYIIECTBOBAHUS JJEKTPUYECKOTO TOKAa.
Ncrounuku Toka. Cuia Toka. [locTosiHHBIN TOK.

Hanpsbxkenue. 3akoH OMa 7151 ydacTKa LETH.

DJIEKTPUYECKOE CONPOTUBIICHHE. YIEIBbHOE CONPOTHBIIEHUE BELIECTBA.
[TocnenoBaTenpHOE, TApAIENBHOE, CMEIIAHHOE COEINHEHUE TIPOBOTHUKOB.

Pabora nanektpuueckoro Toka. 3akoH JDxoyns—Jlenna. MomHOCTh
AIIEKTPUYECKOTO TOKA.

ONEeKTpOABMXKYLIasl CUila W BHYTPEHHEE CONPOTUBIECHUE MCTOYHMKA TOKAa.
3akoH Oma 1 MOJHOM (3aMKHYTO#) 25iekTpudeckoi enu. KopoTkoe 3aMbIkaHueE.

OJIEKTpOHHAasT  MPOBOAUMOCTb  TBEPABIX  METAUIOB.  3aBUCHUMOCTH
COMPOTHUBJIEHUS] METAJLUIOB OT TeMIepaTypbl. CBEpXIPOBOAUMOCTb.

DneKkTpudecKnid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

ITomynpOBOIHUKMY. CoOcTBeHHas U IIpUMECHAast IIPOBOAUMOCTD
noJIynpoBoJHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoHUKOBBIE TPUOOPBHI.
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DONeKTpUYeCKUid TOK B pacTBOpax M pacijiaBax  AJIEKTPOJIUTOB.
DNEeKTPOIUTUYECKAS UCCOLUALUSA. DIEKTPOIIU3.

OnekTpuueckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHBIN
pa3psa. Momuus. [Inazma.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: aMIepMETD,
BOJIBTMETP, PEOCTAaT, HWCTOYHUKU TOKA, DIJIEKTPOHArpeBaTelbHbIE MNPUOOPHI,
AIIEKTPOOCBETUTEIIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINA AUO/I,
TEPMUCTOPHI U POTOPE3UCTOPHI, MOTYTPOBOAHUKOBBIN IHO/, ralbBaHUKA.

Jlemoncmpayuu

N3mepeHne CUiTbl TOKA U HaIIPSKEHUS.

3aBUCUMOCTh COINPOTUBIICHUS MWIMHAPUYECKUX MPOBOJHUKOB OT JIJIMHBI,
IUIOLIAN MOMEPEYHOr0 CEUEHUS U MaTeprana.

CMelnaHHOE COeIMHEHNE TPOBOIHUKOB.

[IpsiMoe wW3MepeHHe dIEKTPOJBIXKYIIEH cuibl. KOpoTKoe 3ambIKaHHE
raJbBaHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTB CONPOTUBJIEHUSI METANIOB OT TEMIIEPATYPBHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii pa3psa U NpOBOJIUMOCTb BO3yXaA.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUO/A.

Yuenuueckuii sxcnepumenm, n1abopamopnsie pabonul

N3yyeHnue cMenaHHOro COeIMHEHUS PE3UCTOPOB.

N3mepeHne 3JIEKTPOJIBUKYILIEH CUJIbl UCTOYHMKA TOKAa M €ro BHYTPEHHETO
CONPOTHUBJICHUS.

HaoGmronenne amexTpoimsa.

MexnpeaMeTHbIe CBSA3H

N3yuyenue kypca ¢uzuku 0a30Boro ypoBHA B 10 Kiacce oCyLIECTBISETCS C
Y4ETOM COAEPKATENBHBIX MEXKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OMONOTHH, XUMHH, TeoTpadyu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonssmusi, CBSI3aHHBIE C W3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUS: SIBJICHWE, HAy4HbIM (DakT, rumore3a, (uznyueckas BEIMYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SIKCIIEPUMEHT, MOJEIMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pellieHUEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIUS,
napabosa, rurnepOosna, ux rpauKku U CBONCTBA, TPUTOHOMETPUYECKUE (DYHKITUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI U UX MPOCKIIUUA HA OCU KOOPJUHAT, CJI0KEHUE BEKTOPOB.

Buonocus: mexanndeckoe ABMKEHUE B KUBOW mpupoje, nuddysusi, ocMoc,
TEIMJI000MEH JKMBBIX OPTraHU3MOB (BUIBI TEILIONIEPEIayH, TEIJIOBOE PABHOBECHE),
ANIEKTPUUYECKUE SIBJIICHUS B dKUBOU MPUPOJIE.
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Xumus: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJIAPHAs Macca, TEIJIOBBIE CBOMCTBA TBEPJBIX TEN, XKUIKOCTEH H
ra3oB, JJICKTPHUUYECKHE CBOWCTBA METAJUIOB, 3JEKTPOJUTHYECKAS THUCCOLUALM,
rajJjbBaHHKA.

l'eoepagpus: BnaxXHOCTb BO3/1yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonocus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIb30BAHUEM MEXAaHU3MOB,
y4€T TpPEHUST B TEXHUKE, MOJIIUIMHUKHA, HCIOJIb30BAaHUE 3aKOHA COXPaHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTUE€), JBUraTelb BHYTPEHHETO
cropanusi, mapoasi TypOuHa, OBITOBOM XOJOJUIBHUK, KOHIAUIIMOHEP, TEXHOJIOTUH
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHAJOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTUYECKas 3alluTa, 3a3eMJICHHE 3JIEKTPOIPUOOPOB,
KCEPOKC, CTPYUHBIN MIPUHTED, 3JIEKTPOHArpeBaTeIbHbIC puoOOPHI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, FaTbBaHUKA.

11 KVIACC

Paznen 1. daexkTpoguHamuka

Tema 1. Maznummnoe nosne. I1eKmpomMazHuUmMHAA UHOYKUUS

[ToctostHHBIE ~ MarHUTHL.  B3anMOAEHCTBME  TOCTOSAHHBIX  MarHUTOB.
MarnutHoe mone. Bekrop marHuTHOM wuHAYKUMH. [IpuHIMO cyneprno3unuu
MarHUTHBIX MoJiek. JIMHMU MarHuTHOM MHAYKUMU. KapThHa JMHUA MarHUTHOM
WHIYKIWH TO0JI TOCTOSHHBIX MarHUTOB.

MarautHOoe TI0J€ TPOBOJHHMKA C TOKOM. KapTuHa IWMHUN WHIYKIWH
MAarHUTHOTO TOJISl JJIMHHOTO MPSIMOTO MPOBOAHUKA U 3aMKHYTOTO KOJBIIEBOTO
MPOBOJAHUKA, KaTylIIKH ¢ TOKOM. OnbIT IpcTena. BzanmoneiicTBrue npoBOJHUKOB €
TOKOM.

Cuna Amnepa, €€ MOJlyJIb ¥ HaIIPaBJICHUE.

Cuna Jlopenua, e€ MoayJib U HampaBJieHUE. [[BH>KEHUE 3apsHKEHHOW YaCTULIBI
B OJIHOPOJIHOM MarHuTHOM mose. Pabota cuibl Jlopenia.

SIBneHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BeKkTOpa MarHUTHOU
WHIYKIUU. ODJIEKTPOJBIXKYILAs CUla WHAYKUMU. 3aKOH 3JIEKTPOMAarHUTHOW
nHaykuuu dapanes.

BuxpeBoe nsnexkrpuyeckoe Moje. IDICKTPOABWKYIIAS CHJIA HHAYKIAH B
ITPOBOJIHUKE, IBUKYIIEMCS ITOCTYIIATENBHO B OJJHOPOAHOM MarHMTHOM MOJIE.

[IpaBuno Jlenua.

NHIyKTUBHOCTh.  SIBIIEHHE CaMOMHAYKUHUH. OJEKTPOABUKYIIAs  CHIIA
CaMOMHAYKIIHH.

DHEeprus MarHuTHOTO TOJISl KATYIIIKHA C TOKOM.

DNEeKTPOMarHUTHOE MOJIE.
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TexHudeckrue yCTPOMCTBA W MPAKTUYECKOE MNPUMEHEHUE: MOCTOSHHbBIC
MarHuThl, 3JEKTPOMArHUTHI, BJIEKTPOABUTATENb, YCKOPUTEIU 3SJIEMEHTapHBIX
YaCTUIl, UHAYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOTO MyYKa MarHUTHBIM IOJIEM.

JlvHUM UHAYKIIMA MarHUTHOTO MOJIA.

B3auMojelicTBUE IBYX NPOBOJHUKOB C TOKOM.

Cuiia Ammnepa.

JewnctBue cuibl JIopeHIia Ha MOHBI SJIEKTPOJIUTA.

SIBiieHME SIIEKTPOMAarHUTHON WHTYKIMH.

[IpaBuiio Jlenna.

3aBUCHUMOCTD AJIEKTPOJIBHAKYIIEH CHIJIBI MHAYKIIUM OT CKOPOCTH HM3MEHEHUS
MarHMTHOT'O MOTOKA.

SIBeHrEe CAMOMHTYKIIMH.

Yuenuuecxuii sxcnepumenm, 1abopamopHwvie pabomol

N3ydyeHrne MarHuTHOTO MOJIsl KATYIIKH C TOKOM.

HccnenoBanue neicTBUA NOCTOSHHOIO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue sBJICHUA 3JICKTPOMArHUTHON MHIYKIIAH.

Pa3neua 2. Kosiebanus u BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMacHUMHbIE KONE0AHUA

Konebarenbnas  cucrema. CBOOOJHBIE  MEXaHMYECKHE  KoJieOaHUSI.
["apmonnyeckue konedanus. [lepumoa, wacrora, ammummryga u (aza KoseOaHUU.
[IpyXHHBIN MasTHUK. MareMaTH4eCKUii MAasATHUK. Y PABHEHHE T'apMOHUYECKHUX
kosebanwuii. [IpeBpareHne sHepruu NPy TApMOHUYECKUX KOJICOAHUSIX.

Konebarenbubiii  koHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIE KOJEOaHUS B
UJCANTbHOM KOJICOATEIbHOM KOHTYpE. AHAJIOTHS MEXAYy MEXaHUYECKUMHU U
ANEKTPOMAarHUTHIMU KoJjieOanusiMu. dopmyna TomcoHa. 3akoH coxpaHeHUs
HHEPrUM B UJEATBHOM KO0JI€OATEIHbHOM KOHTYDE.

[TpencraBienue o 3aTyxarolmux KosieOaHUsAX. BrIHYX/IeHHbIE MEXaHUUECKUE
kosie0anus. Pezonanc. BoiHyk1€HHbBIE 3JIEKTPOMAarHUTHbBIE KOJICOaHMUSL.

[lepemennplii  TOK. CHHYCOMJAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOr0 TOKa. AMIUIMTYJHOE W JEWCTBYIOIIEE 3HAYEHUE CHIJIBI TOKA U
HaIpsHKEHUS.

Tpancpopmarop. [IpousBoacTBo, nepegaya u MOTPeOICHUE DIEKTPUUECKON
DHEPrur. DKOJIOTMUECKUE PUCKHU MPU MPOU3BOACTBE 3JIEKTpodHepruu. KymnbTypa
WCITIOJIb30BAHUS AJIEKTPOIHEPTUU B MOBCETHEBHOM KU3HHU.
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TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE INPHUMEHEHHUE: SIICKTPUYECKUU
3BOHOK, F€HEPATOP NEPEMEHHOIO TOKA, JUHUU JIEKTPOIEpeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojaeOaTeNbHON CUCTEMBbI (NIPY>KUHHBIA WM
MaTeMaTUYECKU MASITHUK).

HaOnronenue 3atyxaromux KojieOaHui.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

Hab6monenue pe3onanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJIEOAHUS.

OcuuiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA W HANPSDKEHUSI OT BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJICOAHU.

Pe3oHaHC mnpu MOCIENOBATEIbHOM COEIWHEHHH pE3UCTOpa, KaTYyIIKU
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Mopnenp TMHUY 3JIEKTpONEpeIayu.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomwl

HccnenoBanre 3aBUCUMOCTH MEpUOA MajbIX KoJeOaHUIl Ipy3a HA HUTH OT
JUIMHBI HUTU ¥ MAaccChl rpy3a.

HccnenoBaHue IMEPEMEHHOTO0 TOKa B LENM U3 IIOCJIEN0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNHbLE 60JIHbL

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHeHus. [lepuon. CxkopocTb
pacnpocTpaHeHuss W JUIMHA BOJIHBL. [lomepedHble W IPOJOJIBHBIE  BOJIHBI.
HnuTtepdepenius u udpaxiys MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMmkocTh 3Byka. Beicora Tona. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CJIIOBUSI U3ITyYEHHUS DJIEKTPOMArHUTHBIX BOJIH.
B3aumHas opuentanus BektopoB E, B, V B anekrpomarautHoi BoiHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTpaX€HHUE, MPEJIOMIICHUE, Moysgpu3anus, Tudpakuus,
uHTepdepenus. CKOpoCcTb 3JE€KTPOMAarHUTHBIX BOJIH.

[[Ikana 3MeKTPOMarHUTHBIX BOJIH. [[prUMeHEHHE AIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMIBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHHUYecKue yCTpPOMCTBA M MNPAKTUUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTHI, YJIbTPAa3BYKOBAasl JIMarHOCTHKAa B TEXHUKE W MEAMIIMHE, pajaap,
paauonpuéMHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MOMEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneGmromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGmronenue orpakxeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.
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Hab6mronenune naTepdepennnn u qudpakiini MEXaHUIECKUX BOJIH.

3BYKOBOI1 pE€30HAHC.

HaOnronenue cBSI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJOH H
4acTOTOM KoJieOaHUM.

HccnenoBanre  CBOMCTB ~ AJEKTPOMArHUTHBIX — BOJIH: OTpPa’KEHHE,
nperoMIIeHUE, ONsIpu3anus, AMppakuus, uHTepdepeHIHs.

Tema 3. Onmuka

['eomeTpuueckass ontuka. IIpsMonuHENHOE pacIpoCTpaHEHUE CBETa B
ogHOopoaHOU cpexe. JIyu ceera. ToueyHbId ICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHue n3zoOpaxeHuit B
IJIOCKOM 3€pKaje.

[Ipenomienue cBeTa. 3aKOHBI MPEIOMIICHUS CBETA. AOCOTIOTHBIN MOKA3aTEelNb
npenomiieHus. llonHoe BHyTpeHHee oTpaxeHue. [IpenenbHbll yroa MOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceera. CnoxHbli coctaB Oenoro cseta. Lser.

ColOuparome u pacceuBaroliie JuH3bL. ToHKas JuH3a. DOOKyCHOE
pacCTOsIHME W ONTHYECKash cujla TOHKOM JuH3bl. IlocTpoeHue nzoOpaxeHUil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JlaBaeMo¢€ JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHblEe HCTOYHUKH.
VYcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHHHUMYMOB B HHTep(hEpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakuuonHas pemérka. YcaoBuUe HaOIIOACHUS
[VIABHBIX ~MaKCUMyMOB TIpM  TAaJE€HUM MOHOXPOMATHMYECKOIO CBETa Ha
TU(PAKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuyeckue yCTpPOWCTBAa M NPAKTHUYECKOE TMPUMEHEHUE: OYKH, JYIa,
dboToanmnapaT, MPOCKIMOHHBIA amnmapaT, MHUKPOCKOIN, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIéTKa, MOJISIPOUI.

Jlemoncmpayuu

[IpssMONMHEHOE paclpOCTpPAaHEHUE, OTPAKEHHE M IPEJIOMIICHUE CBETA.
OnTuyeckue mpruodopHI.

[TonHOe BHYyTpeHHEE OTpaxkeHre. Mojiesib CBETOBOAA.

HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.

Mopenu MUKpocKora, TeJIeCKona.

Habmronerune natepdepeHIIy CBETA.

Hab6mronenune nudpakxium ceera.

HaOmronenue nucnepcuu cBera.
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[TomydyeHue cnekTpa ¢ MOMOIIbIO TPU3MBI.

[Tomy4yenue ciexkTpa ¢ mMOMOIIBIO JUGPAKIIMOHHON PEIIETKY.
HabGnronenue noasipusalnuy CBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul
N3mepeHune nokazaresis NpesioMJIEHUs CTEKJIA.
HccnenoBanue CBOMCTB N300paK€HUH B JIMH3AX.
HaGnronenue nucnepcuu cBera.

Pa3znen 3. OcHOBBI ClIeNIHAJIBHOM TEOPHH OTHOCUTEIBLHOCTH

['panuupl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTynatsl
CIIEHUAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCHUTEIBHOCTD OJJHOBPEMEHHOCTH. 3aMEJIJIEHUE BPEMEHH U COKpAlllCHUE
JUTUHBI.

OHEPrUsi U UMITYJIbC PEIIATUBACTCKON YaCTUIBI.

CBs3b MacChl C SHEPrUer U UMITYJILCOM PEIIATUBUCTCKON YaCTULIBI. DHEPTUS
IIOKOS.

Pasznen 4. KBanToBas ¢pusuka

Tema 1. Dnemenmot K6AHM OGO ONMUKU

®otonsl. ®opmyna [lnanka cBsizu 3HEpruu (HOTOHA C €r0 YaCTOTOM. DHEPTUs
U UMITyJbC (pOTOHA.

OTtkpoiTue 1 ucciaeaopanue poroddpdexra. OnbiTel A. I'. CtoneroBa. 3aKOHbI
dbororddexra. YpaBHenue ODiinmreitHa s gortodrddexra. «KpacHas rpaHuna»
dboToaddexra.

JHasnenne cBera. OnbiThl [1. H. JleOGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHuyeckue yCTpPOMCTBA M MPAKTHUECKOE MPUMEHEHHue: (POTODIEMEHT,
dboToaaTuMK, COTHEUHAs OaTapesi, CBETOAUOI.

Jlemoncmpayuu

®doTo3dQdeKT HAa YyCTAaHOBKE C IMHKOBOM IJIACTHHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oTOdhDEKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopna mo paccessHUIO 0 -HacTHIL.
ILmanerapnas moxens aroma. Iloctymarel bopa. M3nydenuwe wu moriomieHue
(GOTOHOB MpU Mepexoje aToMa C OJHOIO YPOBHSI SHEPIHMM Ha Jpyroil. Bujel
criekTpoB. CIIEKTp YpOBHEW SHEPrUu aToMa BOJIOPO/Ia.
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BousHoBbIE cBOVicTBAa yacTull. Bosnbl ne bpoiiis. KoprycKyisipHO-BOJIHOBOM
JyaJIu3M.
CHOHTaHHOE U BBIHYK/ICHHOE U3ITy4YCHHE.
TexHuyecknue yCTpOMCTBA M TPAKTUYECKOE IPUMEHEHUE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBII KOMIIBIOTED.
Jlemoncmpayuu
Mogens onbita Pezepdopaa.
Ornpenenenue JUIMHBI BOJIHBI Ja3epa.
HabGnronenue iMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.
Jlazep.
Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul
Habnronenue IMHeH4aToro CuekTpa.
Tema 3. Amomnoe sa0po
OKCIEPUMEHTBI, JOKa3bIBAIOIINE CIOKHOCTh CTPOCHHs sapa. OTKphITHE
paauoakTuBHOCTH.  OmbiTel  Pesepdopma 1mo  ompeneneHuro  cocTaBa
paanoakTUBHOTO u3inydeHus. CBoiictBa anbda-, Oera-, ramMMa-u3Iy4yeHHUs.
BnusHne pagroaKTUBHOCTH Ha KUBbIE OPTaHU3MBI.
OTtkpeiTHE TIpoTOHA M HeWTpoHa. Hykmonnas monens sigpa ['eitzenOepra—
MBanenko. 3apsa sapa. MaccoBoe uucino sapa. M3otonsl.
Anb(a-pacnan. OJIEKTPOHHBII W TO3UTPOHHBIN Oera-pacnaa. I'amma-
U3JIydeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.
OHeprus CBA3U HYKJIOHOB B siipe. SnepHbie cuibl. JledekT Macchl spa.
S nepHble peakunu. Jlenenue u CUHTES sIEp.
SAnepnwiii peaktop. Tepmosimepubpiii cuHTe3. [IpoOnemMbl M TEPCHEKTUBBI
AJIEPHON DHEPTETUKH. DKOJOTHUECKUE ACIIEKThI IAEPHON SJHEPTETUKH.
DiieMeHTapHble YacTUIlbl. OTKPBITUE O3UTPOHA.
MeTob1 HaOTIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.
dyHIaMeHTanbHbIe B3auMOJIeHCTBUA. EAMHCTBO pu3nyueckoi KapTUHBI MUPA.
TexHuyeckue yCcTpoMCTBAa M NMPAKTHYECKOE MTPUMEHEHHUE: TO3UMETP, KaMmepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.
Jlemoncmpayuu
CUéTYrK MOHU3HPYIOIINX YaCTHUL.
Yuenuueckuii sxcnepumenm, nabopamopusie pabomoi
HccnenoBanre TpeKOB 4acTUIL (MO0 TOTOBBIM (oTOrpadusim).

Pa3znes 5. JjieMeHTBI ACTPOHOMHUU U aCTPOPU3NKH

Otanbl pa3BUTHS acTpoHOMUH. [IpUKIIaiHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMMUH.
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Bun 3Bé3gHoro HeOa. Co3Besnmus, sipkue 3BE3NBI, IJIAHETHI, X BUIUMOE
JIBUKECHUE.

ConHeyHas cucTema.

Connne. ConHeuHast akTUBHOCTh. McTounuk sHeprun CoyHIA W 3BE3.
3BE3/71bI, X OCHOBHBIE XapaKTEpPUCTUKHU. JlmarpaMma «CHEKTpaJbHBIM KJacC —
CBETUMOCTB». 3BE3/IbI TJIAaBHOM I1OCIIEIOBAaTEILHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIIbHOCTU. BHYTpeHHEe CTpoecHuE
3BE37. COBpEMEHHBIC MPEJACTABJICHUS O MPOUCXOXKACHUU U 3Botonu CojHIa U
3BE31. DTanbl )KU3HU 3BE3I.

Mineunsiii [Iyte — Hama I'amaktuka. [lonoxenne u aBwxkeHue CosHIA B
[Namaktuke. Tunel ranakruk. Pagnoranaktuky m kBaszapbl. UEpHbBIE ABIPHI B sSapax
TraJIaKTHK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa00ua. Pazberanue rajmakTuk.
Teopust bonpiioro B3peiBa. PemkToOBOE M3ITyUeHHUE.

Macmrabnas ctpyktypa Beenennoid. MeraranakTuka.

Hepeménnbie mpo0sieMbl aCTPOHOMUM.

Vuenuueckue nabnrooenus

HaOmronennss HeBOOPYKEHHBIM TJIa30M C HCIIOJIB30BAaHUEM KOMITBIOTEPHBIX
MIPUJIOKECHUI JJIsI OTpeIeNIeHUs] TI0JIOKEHNUSI HEOSCHBIX 00BEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE CO3Be31si CEBEPHOIrO MOIYIIAPHS U IPKUE 3BE3BI.

HaOmronenus B Teneckon JIlyHsl, mianet, Mieunoro [lytu.

O6o0maromniee MOBTOPEHUE

Ponpr ¢u3uku uW acTpOHOMHUHM B SKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COITMAJILHOM M ATHYECKOM cepax AeATeTbHOCTH YEIIOBEKa, POJIb U MECTO (DH3UKHU
Y aCTPOHOMHUHU B COBPEMEHHOUN HAy4YHOH KapTUHE MHUPA, POJIb (PU3HUECKOU TEOPUHU
B (opMHUpOBaHMM MpEACTABICHUN O (PU3MUECKON KapTUHE MHpa, MECTO
(bU3NYECKOM KapTUHBI MHpa B OOIIEM PSAY COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEICTaBJICHUH O IPUPO/IE.

MexnpeaMeTHbIe CBSA3H

N3yuenne kypca usuku 06a30Boro ypoBHs B 11 kiacce OCyIIECTBISIETCS C
YYETOM COAEPKATEIbHBIX MEXKIPEAMETHBIX CBA3C€M C KypcamMH MAaTE€MAaTHKH,
OMONOTHU, XUMHH, TeoTpadyu U TEXHOJIOTHUH.

Meocnpeomemuvie nonsimusi, CBSI3aHHBIE C U3YyYEHHWEM METOJOB HAYYHOTO
MO3HAHUS: SIBJICHWE, HAy4HbIM (akT, rumore3a, (uznueckas BEIMYMHA, 3aKOH,
TeOopusi, HAOIIOICHHUE, SKCIIEPUMEHT, MOJISTUPOBAHNE, MOJIEh, U3MEPECHHUE.

Mamemamuxa: pemIeHHWE CHCTEMBl YpPaBHEHUM, TPUTOHOMETPUYECKUE
GyHKIIUU: CUHYC, KOCUHYC, TAHTE€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXKJIECTBO, BEKTOPbl M MX MPOEKIIMM HAa OCU KOOPJHMHAT, CIIOKECHUE BEKTOPOB,
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MPOU3BOIHBIC DJEMEHTAPHBIX (DYHKIMI, TPHU3HAKU TOJO0O0US TPEYTOJHHHUKOB,
oTIpe/IeICHNE TUIOMIAIN TFIOCKUX (PUTYp B 00BhEMa Tell.

buonocus: snekrpuyeckue SBICHUS B JKUBOM MpUpOAE, KojieOaTelbHbIE
JBUKCHHSI B )KMBOW TIPHUPOJIC, ONITUYCCKUE SBJICHUS B )KMBOW MPHUPOJIE, ACHCTBHE
pajnanuy Ha )KUBBIE OPTaHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJICKYJI, KPUCTAJUTMYECKAsi CTPYKTypa TBEPIABIX
TEJI, MEXaHWU3Mbl O0Opa30BaHUS KPHUCTAUIMYECKOW PEMIETKH, CHEKTPaTbHBINA
aHaIIN3.

l'eocpagusa: wmarHuTHBIE TONIOCA 3€MJIM, 3K MArHUTHBIX Py,
doTochEMKa 3eMHOM MOBEPXHOCTH, TIPEJCKA3aAHNUE 3eMIICTPSCEHUH.

Texunonocus: JUHUM BJIEKTpOIEpenad, TeHepaTop MEePEeMEHHOTO TOKa,
AJIEKTPOJBUTATENh, WHAYKIIMOHHAS TI€4Yb, pajap, PaaIuONPUEMHHK, TEJIEBU30D,
anteHHa, tenedoH, CBU-meub, MpOEKIIMOHHBIN ammapar, BOJOKOHHAs ONTHKA,
coJiIHEeYHasi barapes.
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IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE CPEJIHEI'O OBIIIET'O OBPA3OBAHUA

OcBoenue yueOHOro mnpenmera «@Pu3nMka» Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBanus (0a30BbI YPOBEHB) JOJKHO OOCCTICUUTH JOCTIKCHUE CIICTYIONINX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTATOB.

JINYHOCTHBIE PE3YJIbTATHI

JIM4HOCTHBIE pe3ybTaThl OCBOCHHS yueOHOTO Tpenmera «Du3nukay TOHKHBI
OTpakaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYaroOIuXcCsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOUIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHUHCKOTrO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
ONBITA U OMbBITA JIEITEILHOCTH B MPOILIECCE Peaau3alii OCHOBHBIX HAIPaBJICHUH
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYaIOIErocs Kak akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBA;

NPUHATHE  TPAJULHUOHHBIX  OOIIEYETOBEYECKUX T'YMAaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LIECHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYKO JIESTEIIBHOCTh B MHTEpECaX I'Pa)KJaHCKOIO
oO0IIIEeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHU3alluu;

YMEHHUE B3aUMOJEHCTBOBATH C COLUAIIBHBIMUA HHCTUTYTAMHU B COOTBETCTBUH C
uxX (YHKIUSMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOMU JIESITETbHOCTH;

2) NaTPHOTHYECKOTO BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TPakIaHCKOHU UICHTUYHOCTH,
MaTpUOTU3MA;

LIECHHOCTHOE OTHOIIEHUE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JOCTHUKCHUSIM
POCCHIMCKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJIE B
JEATEIIbHOCTU YYEHOT0;

OCO3HaHME JIMYHOTO BKJIAJ[a B TOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

4) 3CTeTHYECKOr0 BOCTIMTAHHMS:

ACTETUYECKOE OTHOUIEHHWE K MUPY, BKIIFOUYAs ICTETUKY HAYYHOTO TBOPYECTBA,
NpUCYIIEro (PU3NYECKON HAyKeE;

21



5) TpyA0BOT0 BOCIIUTAHUSI:

UHTEpEC K pa3luyHbIM cdepaM MpodhecCHOHATbHON NeSTENbHOCTH, B TOM
YHClIe CBA3aHHBIM C (PU3UKOI M TEXHUKOW, YMEHHE COBEPIIaTh OCO3HAHHBINA BBIOOD
Oyay1ieil npodeccun U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbl;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 001acTu
(U3UKM HA TPOTSKEHNUN BCEU KU3HH;

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

C()OPMUPOBAHHOCTb HKOJIOTUYECKON KyNbTYpbl, OCO3HAHHE TJI100aJIbHOTO
XapakTepa dKOJIOTMYECKHUX Mpodiiem;

IUIAHUPOBAHKE U OCYILECTBIICHNE JEHCTBUI B OKPYKAIOLIEH Cpelle HA OCHOBE
3HAHUSA LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

paclIMpeHre OmbITa JEATEIBHOCTH JKOJOTMYECKOM HaNpaBICHHOCTH Ha
OCHOBE UMEIOIIMNXCS 3HAaHUH 10 (U3HKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM JEATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
u3ydeHus  (QU3MKUM  OCYHIECTBJIATh  NPOEKTHYI0 U HMCCIEIOBATEIbCKYIO
NEATEIbHOCTh UHAUBUIYaIbHO U B IPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE e CTBUS
ba3oBble Jijornueckue AeMcTBUA:
CaMOCTOSITeIbHO  (OPMyNIHpOBaTh W aKTyaJIM3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpPEAEHATh ILEIU ACATCIBHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUHU HX
JIOCTHIKCHMS;
BBISIBJIITH  3aKOHOMEPHOCTA M MPOTHUBOPEYMS B  PACCMATPHUBAEMBIX
bu3MYeCcKuX SIBICHUSIX;
pa3pabaTeiBaTh IJIaH PEIICHHUS MPOOJIEMBbI ¢ YU4ETOM aHaIM3a MMCEIOIIUXCS
MAaTEepPUAJIbHBIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JIESITEILHOCTh, OLIECHUBATH COOTBETCTBUE PE3YJILTATOB
LIE€JISIM, OLIEHUBATh PUCKH MOCIICICTBUI JCSITEIbHOCTH;
KOOPJIMHUPOBaTh W  BBHINIOJHATH PpabOTy B  YCJIOBHUSIX  PEABHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHUCTBUS,
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH KU3HEHHBIX MPOOJIEM.
ba3oBble ucciiefoBaTe/IbCKHe JeiicTBUS.
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BJIa/IeTh HAYYHOM TEPMHHOJOTHEH, KIIOUYEBHIMU MOHATHSIMH W METOAaMHU
buznuecKoil HayKu;

BJIa/IETh HaBBIKAMHU Y4eOHO-MCCIIEA0BATEIbCKONW U MPOSKTHON ACSITENbHOCTH
B 00J1aCTH (U3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIBHOMY MOUCKY
METOJIOB peUIeHMs 3ahad (PU3UYECKOTO COJAECP)KAaHUS, MPUMEHEHHUIO Pa3IMYHBIX
METO/I0B [TO3HAHHS;

BJIAJETh BHUAAMH JEATEIBHOCTH IO IOJIYYEHUIO HOBOIO 3HAHUS, €ro
UHTEPIIPETALIMY, MPEOOPa30BAHUIO M NPHUMEHEHUIO B Pa3IMYHBIX Y4eOHBIX
CUTyalUsiX, B TOM YHUCJIE IPU CO3JaHUH YYE€OHBIX IPOEKTOB B 00J1acTH (PU3HKH;

BBISIBJISITH NPUYMHHO-CJICACTBEHHBIE CBSI3M U aAKTyaJM3UpOBaTh 3a4ady,
BBIIBUTATh TUNOTE3Y €€ pEelICHHs, HAaXOAUTh apryMEHTHI Ui J0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 33/1aBaTh MapaMeTphl U KPUTEPUHU PELICHHUS;

aHAJIM3UpPOBaTh MOJYYEHHbIE B XOJE pEUICHHWs 3a7aud pPe3yJIbTaThl,
KPUTHUYECKH OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (OpPMYIUpPOBaTh COOCTBEHHBIE 3aJadyd B 0Opa30BaTEIbHOMU
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

YMETb NEPEHOCUTh 3HAaHUSA 1O (U3MKE B MPAKTUUYECKYIO 001acTh
KU3HEIEATEIbHOCTH;

YMETh UHTErPUPOBATH 3HAHUS U3 PA3HBIX YYEOHBIX MMPEIMETOB;

BBIIBUTaTh HOBBIE UJIEH, PEJIaraTh OPUTHHAIBHBIE TOAXO0/bI U PEIICHNUS;

CTaBUTh NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHbBIC PELICHMUS.

Pabora c nndopmanueii:

BJIa/ICTh HABBIKAMH TMOJIy4eHHUs WHPOpPMAIUN (PU3UIECKOTO CONEpKaHUsS U3
VMCTOYHUKOB PA3HBIX THUIIOB, CaMOCTOATENbHO OCYUIECTBJISATh IOHCK, aHaJIM3,
CUCTEMAaTH3alMI0 U WHTEPIPETalNni0 MHPOPMAIMU pPa3IMYHBIX BHUIOB U (opm
IpECTaBICHNUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALIUH;

UCTIONB30BaTh  CpeAcTBa  MHGOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJOTHHA B PEIICHNH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3aI[MOHHBIX
3a1ad ¢ CcoOMIOJIcHHEeM TpeOOBaHUN HOPrOHOMHKH, TEXHUKH O€30MaCHOCTH,
TUTUEHBI, pPECcypcocOepexeHHs, TMpaBOBBIX M  OTUYECKUX HOPM, HOpPM
nH(pOopMaIIMOHHOM 0€30MaCHOCTH;

co37aBaTh TEKCThl (PU3MYECKOrO COAEpPX AHUS B Pa3IUYHBIX (opMarax c
yu€TOM HazHayeHHsI THPOPMAIIUH U LEJIEBOU ayAUTOPHUH, BHIOMpAsi ONTUMAIbHYIO
(dbopMy npeAcTaBIeHUS U BU3yaTu3alllu.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIE Y4eOHbIC 1eHCTBHS:
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OCYILECTBIATH OOIIEHNE HA YPOKax (PU3UKH U BO BHEYPOUHOU JIEATEIBHOCTH;

pacrno3HaBaTh MPEANOCBUIKA KOH(JIUKTHBIX CHUTyallMd M CMsr4arth
KOH(JIUKTBI;

Pa3BEPHYTO M JIOTWUYHO H3JIaraTb CBOI0 TOUYKY 3PEHHs C HCIIOJIIB30BAaHUEM
A3BIKOBBIX CPEJICTB;

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
paboTHI;

BbIOMpaTh TEMATUKY W METOJIbl COBMECTHBIX IEHCTBHM C y4éTOoM 0OOIIuX
MHTEPECOB M BO3MOKHOCTEN Ka)KJOT0 YJI€HA KOJUICKTHBA,;

IPUHUMATh [EJIM  COBMECTHOM  JEATENBHOCTH, OpPraHU30BBIBATH U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHUIO: COCTABIISITH IUIAH JCHUCTBUM,
pacnpenensiTb poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pe3YJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KauyeCTBO CBOEr0 BKJIAJa M KaXJIOIO0 y4YaCTHHKAa KOMaHIbl B
o0 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE MPOEKThI, OLICHUBaTh HJEU C TMO3UIHH HOBU3HBI,
OpPUTHHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJIATh IO3UTHUBHOE CTPATETMYECKOE IIOBEJICHUE B Pa3IUYHBIX
CUTYalUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh HMHUIIMATUBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIC JCHCTBHS
Camoopranuzamnus:

CaMOCTOSITENIbHO OCYILECTBJIATh MO3HABATEIbHYIO JAEATEIbHOCTh B 00JacTH
GU3MKM W aCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (POPMYyIUPOBATH
COOCTBCHHEIC 3a]1aUH;

CaMOCTOATEJIBHO COCTABJIITh IUIAH PELICHUS PACYETHBIX M KAaYECTBEHHBIX
3a]a4, [JIaH BBIOJIHEHUS TPAKTUUYECKON pabOThl ¢ yUETOM HUMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JTUYHBIX MPEIITOYTCHHI;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha cels
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO D3PYAMIMH B 00JacTH
(bu3HKH, TOCTOSIHHO MOBBIIIATE CBOM 00pa30BaTENbHbIN U KYJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJICKT:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIIBHOCTD,

OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISM;
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BIAJCTh HABBIKAMH  IO3HABATENLHOW  pedJeKkcun KaKk  OCO3HAHUS
COBEPIIIAEMbIX JIEUCTBUA W MBICIUTEIBHBIX TIPOIECCOB, WX PE3yIbTaTOB W
OCHOBAHHUII;

UCIIOJIb30BaTh MPUEMBI peIICKCUU ISl OLIEHKU CUTYyallud, BEIOOpa BEPHOTO
pelieHus;

YMETh OIIEHWBATh PUCKH W CBOCBPEMEHHO IPUHUMATH PEIICHUS IO WX
CHI)KCHHUIO;

OpUHUMATh MOTHUBBI W apryMEHThl JPYrUX IMpU aHalIu3e pe3yJbTaToOB
NEeSTEeIbHOCTH;

MPUHUMATh ce0sl, MIOHUMAsi CBOU HEJIOCTATKU U JJOCTOMHCTBA;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TMIPH aHAINU3E pe3yIbTaTOB
NEeSATEeTLHOCTH;

MPU3HABATh CBOE MPABO M MPABO JPYTHX HA OMIMOKH.

B mpornecce nocTikeHUsS JIMYHOCTHBIX PE3YJIBTATOB OCBOEHHUS MPOTPAMMBbI
no ¢u3MKe IS YPOBHS CpPEIHEro o0Iero oOpa3oBaHUs Yy OOydarOIIuXcs
COBEPIIICHCTBYETCS AMOITMOHAIbHBIN WHTEJUICKT, TIPE IO Iar aFOIIHIA
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHUsl, BKJIFOYAIOIIETO CIOCOOHOCTh MOHUMATh CBOE YMOIIMOHATILHOE
COCTOSIHUE, BUJIETh HAMPABIICHUS Pa3BUTHUSI COOCTBEHHOM SMOITMOHAIILHON CEpHI,
OBITh YBEPEHHBIM B ce0€;

CaMOpETYJMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEICHHME, CIOCOOHOCTh aJanTUPOBATHC K
HYMOIMOHAIIEHBIM U3MEHEHUSIM U TMIPOSIBIISATH THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHUBAIIMH, BKIIOUYAIOIICH CTPEMJICHUE K JOCTIIKCHUIO TEIH U
yCrexy, ONTUMHU3M, WHHUIIMATHBHOCTH, YMEHHE JEHCTBOBATh HMCXOJS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOINIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €ro TMpPH OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO M COTIEPEIKUBAHUIO;

COIMAJTBHBIX HABBIKOB, BKITIOUAIOIINX CIIOCOOHOCTh BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIITh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

INPEAMETHBIE PE3YJIBTATBI
K xonmy oOyuyenuss B 10 kjacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUM:
JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCcTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KAapTUHBI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTMH, B IPAKTUYECKOU JAEATEIBHOCTH JIFOAEH;
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YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3HUECKUX MOJIEIICH:
MaTepHuaibHas TOYKa, MHEPIIMAIbHAs CHCTeMa OTCUETa, aOCOTIOTHO TBEPOE TEIO,
WJICAIBHBIN Ta3, MOJEIIM CTPOCHUS Ta30B, )KUIAKOCTEM U TBEPABIX TEJ, TOUCUHBIN
ANIEKTPUUYECKUH 3apsil IPU PeIieHUH (PU3NUECKUX 3a/1ay;

pacro3HaBath (U3UYECKHUE SABJICHUS (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXAHWKH, MOJICKYJSPHO-KUHETUYECKOM TEOpUM CTPOCHHS BEILECTBA U
ANEKTPOAMHAMUKHU:  PABHOMEPHOE U PABHOYCKOPEHHOE  MPSMOJUHEUHOE
JBIDKCHUE, CBOOOJHOE IIaJICHUE TeJ, JBM)KCHHE IO OKPY)XHOCTH, WHEpIHUS,
B3auMOJIelicTBUE Tell, TUu(dy3us, OPOYHOBCKOE JIBI)KEHUE, CTPOSHUE >KUIKOCTEH
1 TBEPJIBIX TEJ, U3MEHEHHE 00BhEMA TeJl PU HarpeBaHUM (OXJIAXKICHUH ), TEIJIOBOE
paBHOBECHUE, UCIAPEHUE, KOHACHCAlUS, MIIABJICHUE, KPUCTAIIM3AIUs, KUIICHUE,
BJIQYKHOCTb BO3/lyXa, OBBIIIICHUE JIaBJICHUS ra3a MpU €ro HarpeBaHUM B 3aKPbHITOM
COCy/l€, CBS3b MEXKAY MapaMeTpaMud COCTOSIHHMSI Ta3a B H30Ipoleccax,
AJIEKTPU3AIUA TEJ, B3aUMOJICUCTBUE 3aPsJIOB;

OMUCHIBATh MEXAHUYECKOE JBIXKCHUE, HCIMOJB3Yys (U3UYECKHE BEIWYUHBI:
KOOpJIMHATa, IyTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHWE, Macca Teja, Cuia,
UMITYJIbC Te€Jla, KUHETUYECKasi SHEPrus, MOTEHIUAIbHAS SHEPIusi, MeXaHUuecKas
paboTa, MexaHWYecKas MOIIHOCTh;, IIPH OINHUCAHUM IPABUIBHO TPAKTOBAThH
(U3UYECKUIT CMBICT HMCHOJIB3YEMbIX BEIMYMH, MX OOO3HAUCHHMS M CIUHUIIBI,
HaxXOJUTh (POPMYJIbI, CBSA3BIBAIOIINE JTAHHYIO (PU3UYECKYIO BEIIMUMHY C APYTHUMU
BCIIMYNHAMU;

ONHUCHIBaTh M3YYCHHBIC TEIJIOBbIE CBOWMCTBA TEJI M TEIUIOBBIC SIBJICHUS,
UCIIONB3YSd (U3WUYECKUE BEIMYMHBI: JaBJICHHE Ta3a, TeMIleparypa, CpeaHss
KMHETUYECKasi DHEPIrusl XaOTUUYECKOI0 JBUKEHMS MOJIEKYJ, CPeIHCKBaJApaTUYHASL
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSS SHEprusi, padora rasa,
KOd(PGUIIMEHT TMOJIE3HOTO JACHCTBUS TEIUIOBOTO JBUTATENs; MpPU ONHCAHUU
MPaBWJIBHO TPaKTOBaTh (DU3UYCCKUN CMBICH HCIOJB3yeMbIX BEIMYHMH, WX
0003HaYCHUST W CIUHMIBI, HAXOAUTh (POPMYJIbI, CBS3BIBAIOIIKME JaHHYIO
(U3UYECKYIO BETUYUHY C IPYTUMU BEJIMUUHAM;

OMUCHIBATh U3YYEHHBIE AICKTPUUECKUE CBOMCTBA BEILIECTBA U DJIEKTPUUECKUE
sBJICHUs (TIPOLIECChI), UCTIONB3Ysl (PU3NUYECKUE BEITUUYUHBI: DJICKTPUUYCCKUM 3apsij,
AIEKTPUYECKOE T0JIe, HAMPSHKEHHOCTD T0JIs, MOTEHIIMAJ, pa3HOCTh MOTEHIINAJIOB;
IpU ONMHWCAHWHM TIPABWJIBHO TPaKTOBAaTh (PU3WYECKUIA CMBICT HCIHOJIB3yEeMbIX
BEJIMUMH, UX OO0O3HAYEHUs] W EJIUHUIIBI, YKa3biBaTh (HOPMYJIbI, CBS3BIBAIOIINE
JaHHYIO0 (PU3UYECKYIO BEJIMYMHY C IPYTUMU BEJIMUYNHAMM;

aHATM3UPOBATh (PU3UUYECKHE TMPOIECChl U SBJICHUS, UCIONB3Yys (U3MUECKHE
3aKOHBI W TIPUHIIUIIBL: 3aKOH BceMupHoro Tsarotenus, |, 11 u Il 3akonsr HeroToHAa,
3aKOH COXPAHEHUSI MEXaHMYECKOW DSHEpPruu, 3aKOH COXPAHEHUS MMITYJIbCa,
MPUHIUN CYNEPHO3UIIUA CHJI, TPUHIUIT PABHOIMPABUS HHEPLUHATBHBIX CHCTEM
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OTCUY€Ta, MOJIEKYISIPHO-KMHETHYECKYI0 TEOPUIO CTPOCHHs BEILECTBA, TIa30BbIE
3aKOHBI, CBA3b CPEIHEW KMHETUYECKOW 3HEPIHH TEIUIOBOTO JABMXEHHUS MOJIEKYJ C
a0COJIFOTHOUM TeMmmepaTypoi, MEPBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHECHHS
AIEKTPUYECKOro 3apsiga, 3akoH KylloHa, mpu »>TOM pa3iinyaTh CJIOBECHYIO
GbOpMyIMPOBKY 3aKOHA, €r0 MaTEMaTUYECKOE BBIPAKEHUE U YCIIOBUA (TpaHMUIIbI,
001acTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHIMIBI JCHCTBUSA MAaIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3iuyaTh YyCJIOBHsS UX O€30MACHOTO UCIOJIb30BAaHUS B
MTOBCEIHEBHOM KU3HH;

BBITIOJIHATh OKCIIEPUMEHTHI 10 UCCIIENOBAHUIO (DU3MYECKUX SBJICHUN U
IPOLIECCOB C HCIIOJIB30BAHUEM IMPSAMBIX UM KOCBEHHBIX HM3MEPEHUH, NPH 3TOM
dbopMmyupoBaTh MpoOJieMy/3amady H TUIIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAHOBKY W3 MPEMJIOKEHHOTO O0OpYyIOBaHUS, MPOBOJIUTH OMBIT U
bopMyIMpOBaTH BHIBO/IBI,

OCYILECTBJISITH MPSIMbIE M KOCBEHHBIC U3MEPEHUS (PU3MUECKUX BEIUYUH, MPU
TOM BBIOMpaTh ONTHUMAJBHBIA CHOCOO HM3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCJIENOBAaTh  3aBUCUMOCTH  MEXKIYy  (PU3NYECKMMH  BEJIMYMHAMH  C
WCIIOJIb30BAaHUEM TMPSMBIX W3MEPEHUH, MPHU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY,
(UKCUpPOBATh pE3yNbTaThl IMOJTYYEHHOW 3aBUCUMOCTH (DU3MUYECKUX BEJIMYMH B
BU/JIE TAOJIUILI U TPpa(pUKOB, A€JIaTh BEIBOABI IO pe3yJIbTaTaM MCCIIEI0BaHNUS;

co0ro1aTh MpaBuja 0€30MacHOro TpyJa MpH IPOBEJCHUM HCCIIEJOBAHUN B
pamMkKax y4eOHOro SKCIEpUMEHTa, Y4eOHO-HCCIEeNOBAaTEIbCKOW U MPOEKTHOU
JESITEIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M J1aOOPATOPHOIO
000opy1I0BaHUS;

pemiaTth pacu€THble 3aJayd C SIBHO 3aJaHHON (DU3MYECKOW MOJEINbIO,
UCIIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIMITBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a/1auu
BBIOMpATh (PU3UYECKYIO MOJEINb, BBIACIATh (PU3MUECKHE BEJIMYUHBI U (POPMYIIHI,
HEOOXoAUMbIe NJisi €€ PEelIeHUs, TPOBOAUTh PAcUYEThl M OLICHUBATh PEaJIbHOCTD
MOJIy4YEeHHOTO 3HAYeHUS (PU3UUECKON BEJIMYUHBI;

penaTh KaueCTBEHHbIE 3a/1a4i: BBICTPAUBATh JIOTHUYECKU HEMTPOTUBOPEUUBYIO
LEMOYKY PACCYXKIEHUH C ONOpPOM HAa HM3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(bu3UYeCKHEC IBIICHUS,

UCIIOJIb30BaTh  MpPU  PEIIEHHH  y4yeOHBIX  3aJa4  COBPEMEHHBIC
WH(OPMAIMOHHBIE TEXHOJIOTHH /I MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIIUN
U TIPEICTABJICHUS YIECOHOW W HAyYHO-TIOMYJIIPHON MHGOPMAIIHH, TOTYYEHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHAITM3UPOBATH MOTydaeMyi0 HH()OPMAITHIO;
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MIPUBONUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HayKH, OOBSCHEHHE TMPOIECCOB OKPYXKAIOIMIETO MHUpPA, B PAa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCITIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (U3UKE B MOBCEIHEBHOW >KU3HU
JUTsl o0ecrieyeHus: 6€30MacHOCTH MpU OOpallleHuU ¢ MPUOOpaMu U TEXHUYECKUMU
YCTPONCTBAMH, JIJII COXPAHEHUS 370POBbS M COOJIOICHUS HOPM JKOJIOTHIECKOTO
MOBEACHUS B OKPYXKAIOILIEH Cpeae;

paboTatb B TpYIIE C BBHIIOJHEHUEM pPa3IMYHBIX COLMAIBHBIX pOJEH,
IUIAaHUPOBATh PabOTy TPYNIBI, PAUMOHAIBHO pacHpelesTh OO0S3aHHOCTH WU
IJIAHUPOBATH JICSITEIbHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJICKBATHO OLICHUBATh
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB T'PYIINbI B PEIICHUE pacCMaTpPUBAEMON MPOOJIEMBI.

K xonmy oOyuyenuss B 11 kJjacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTh y 00YHAIOIINXCS YMEHU:

JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MECTO (PU3HKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKHA H
TEXHOJIOTUH, B MPAKTUYECKON AEATEIBHOCTH JIFOJACH, LIEJIOCTHOCTh W €IUHCTBO
($u3znYeCKOil KapTUHBI MUPA;

YUUTBHIBaTh TPAHULBl MPUMEHEHUS W3YYEHHBIX (U3UYECKUX MOJEIIEH:
TOYEYHBIN IJIEKTPUUECKUM 3apsl, JIyd CBETa, TOUCYHBIM UCTOYHHK CBETA, SAEpHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOIO siApa MpH PEHIeHUH (PU3HYECKHX
3aj1ay;

pacrno3HaBaTh (pU3MUECKHUE SBICHUS (TIPOIECChI) U OOBIICHATH WX HAa OCHOBE
3aKOHOB 3JICKTPOAMHAMMKHN U KBAaHTOBOW (PM3UKU: AJIEKTpUUECKasi IPOBOAUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHMYECKOE, MATHUTHOE IEHUCTBUS TOKA, B3aHMMOJECVCTBUE
MarHuTOB, JJICKTPOMAarHUTHasT WHAYKUUSA, JEHCTBHE MAarHUTHOTO TIOJds Ha
OPOBOJAHUK C TOKOM U JBWXKYIIUHCS 3apsi, 3JEKTPOMarHUTHbIE KOJE€OaHUS U
BOJIHBI, NPSIMOJINHEWHOE PACIPOCTPAHEHHE CBETA, OTPAXKEHHE, IPEIOMIICHUE,
uHTeppepeHus, audpakuus W MOJAIpU3alUs CBETa, JUCIEpPCUsi CBETa,
dbotoanexTpudeckuii 3Pdext (hoTodddhexT), cBeTOBOE AaBiIeHNE, BOSHUKHOBEHUE
JMHEWYATOr0 CHEKTpa aroMa BOJAOPOJA, €CTECTBEHHAasT W HCKYCCTBEHHAas
PaaOaKTUBHOCTH;

ONKCHIBATh W3YYEHHBIE CBOMCTBAa BELIECTBA (BJIEKTPUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOJAMMOCTb  pa3JIMYHBIX  cped) W
AJIIEKTPOMArHUTHBIE $IBJIEHUS (TIPOLECCHI), MCHOJB3Yd (U3UUYECKUE BEIUYMHBIL:
DIIEKTPUYECKUHN 3apsill, CWJIa TOKA, JIEKTPUYECKOE HAIPSIKEHUE, DIEKTPUUYECKOE
COIPOTHBIIEHUE, Pa3HOCTh MOTEHIIMAJIOB, AJIEKTPOABIKYILAsA cuia, paboTa TOKa,
WHAYKIOUS MarHATHOTO MoJjs, cuia Awmrmepa, cuna JlopeHna, MHIYKTHBHOCTB
KATYIIKH, DHEPrus AJIEKTPUYECKOTO0 M MArHUTHOTO IMOJIEH, MEPHOJ M YacToTa
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KoieOaHuil B KoJeOaTeTbHOM KOHTYpe, 3apsAl W cuja ToKa B IIpolecce
TapMOHUYECKHX JJICKTPOMATHUTHBIX KoJieOaHWU, (OKYCHOE pACCTOSHUE U
ONTHYECKas CWJia JIMH3BI, MPU ONHUCAHWH TPABUILHO TPAKTOBATHh (HHU3MYECCKUI
CMBICII HCIIOJIb3YEMBIX BEIMYMH, HMX OO0O3HA4YEeHHs M EAUHMIIBI, YKa3bIBATh
dbopMysbl, CBA3BIBAIOLIME JAHHYIO (U3WYECKYI0 BEIUYUHY C JAPYTUMH
BEJIMYMHAMU;

OMUCHIBATh HW3YUYCHHBIC KBAHTOBBIC SIBJICHUS U MPOLECCHI, HCIIOIb3Ys
bu3nUeckue BEIMYMHBI: CKOPOCTh SJEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U
4acToTa CBETA, SHEPTUs U UMITYJIbC (DOTOHA, IEPHO]T MOTypaciaga, SHEPTUs CBA3U
aTOMHBIX SIZIEp, TPU ONUCAHUU MPABUIBLHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCIIOJB3YEMbIX BEJIMYMH, UX OOO3HAYCHUS M €IUHMIIBI, YKa3bIBaTh (HOPMYIIbI,
CBS3BIBAIONTUE JIAaHHYIO (U3HYECKYI0 BEIWYWHY C JPYTUMH BEJIWYMHAMH,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBIL

aHAIM3UPOBaTh (PU3UUYECKHE TMPOIECChl U SIBJICHUSA, UCIOJIB3Yys (PU3HUECKHE
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATENBHOTO U NapaJlIeIbHOTO
COCIMHEHUS TPOBOJHUKOB, 3aKOH Jkoyns—JIeHla, 3aKOH 3IEKTPOMArHUTHOU
WHYKIINH, 3aKOH MPSMOJUHEUHOTO PacIpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODWHINTEHa Mg Gororddexra,
3aKOH COXPAHEHUSl SHEPrUH, 3aKOH COXPAHEHUS HMMITYJIbCa, 3aKOH COXPaHECHUS
AIEKTPUUECKOTO 3apsAjia, 3aKOH COXPAHEHHs] MAacCOBOIO 4YMCIIa, MOCTyJaThl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pasjinyaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHa, €ro MaTEeMaTHYEeCKOE€ BBIPAXKEHUE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MPUMEHUMOCTH;

ONpENIEIIATh HANIPABICHHE BEKTOPA UHAYKIIMK MATHUTHOTO TOJISI TPOBOAHUKA
C TOKOM, cujibl Amrnepa u cuibl Jlopenua;

CTPOMTh U OIHMCHIBATh H300paXEHHE, CO3[aBAEMOE IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIICNOBAHUIO (DU3UYECKUX SIBIICHUU W
MPOIIECCOB C HCIOJB30BAaHUEM MPSIMBIX U KOCBEHHBIX W3MEPEHUM: TPU ITOM
dbopmynupoBath mpoOiieMy/3aadyy M TUMNOTE3y Y4eOHOro JKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 MPEIJI0KEHHOTO OOOpYAOBaHUS, MPOBOJIUTH OMBIT U
(bopMyIMpOBaTh BHIBOIBI,

OCYIIECTBIISAThH MPSIMbIC U KOCBEHHBIC U3MEPECHUS (PU3NUECKUX BEIUYHH, TIPH
ATOM BBIOMpPaTh ONTUMAJBHBIA CIIOCOO0 W3MEPEHUS W HCIOJIb30BaTh W3BECTHHIC
METO/Ibl OLIEHKH MOTPELIHOCTEN U3MEPEHUN;

HCCJIEIOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C HCIOJb30BaHUEM
NpSMBIX HM3MEPEHUH: MPU OSTOM KOHCTPYMPOBATh YCTAHOBKY, (PHUKCHPOBATH
pE3yNbTAThl MOTYYEHHON 3aBUCUMOCTH (U3MYECKUX BEIUMYUH B BHUAE TaOIUIl U
rpaduKoOB, JIeJIaTh BBIBOJIBI IO PE3yJIbTaTaM UCCIIECIOBAHMUS;
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co0oaTh mpaBuia 0€30MacHOTO Tpy/Ja MPH MPOBEICHUH HCCIIEOBAHUNA B
pamMKax y4eOHOro SKCIEpUMEHTa, Y4eOHO-HCCIEeNOBATENIbCKOW U MPOEKTHOU
JEATEIbHOCTH C HMCIOJIb30BAHMEM H3MEPUTENBHBIX YCTPONCTB M JIA0OPATOPHOIO
000py10BaHUS;

pemiath pacu€THble 3aJa4d C SIBHO 3aJaHHON (DU3MYECKOW MOJEINbIO,
UCTIONB3YS (hPHU3UUECKHe 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBUSA 33/1a4U
BbIOHpaTh (PU3UYECKYIO MOJEIb, BBIACIATh (DU3MUECKHE BETUYUHBI U (HOPMYIIHI,
HEeoOXoauMble Jisi €€ pelIeHHs, TPOBOJUTh PACUEThl U OILEHUBATH PEATbHOCTH
MOJIy4YeHHOTO 3HAYeHUS (PU3UYECKOUN BEJIMYMHBI,

pelaTh Ka4eCTBEHHBIE 3a/1a4l: BBICTPAUBATh JOTUYECKU HEMPOTUBOPEUUBYIO
LETIOYKY PACCYKIECHHM C ONOPOM Ha HM3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3ndecKue SIBICHNUS;

UCIONB30BaTh  IMPU  pPELIEHUH  yduyeOHBIX  3aJad  COBpPEMEHHbIE
MH(POPMAILIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
U TIPEICTABJICHUS YUYEOHOW U Hay4YHO-TIOMYJIAPHON MH(POPMALIMH, MOJTYYEHHON U3
pPa3IMYHBIX UICTOYHUKOB, KPUTUYECKH AHATIM3UPOBATH MOITYYaeMyI0 HH()OPMAIHIO;

OOBSACHATh MPUHUUIBI JCHCTBUA MAalIMH, MPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA UX 0€30MacCHOIO UCHOJIb30BaHUS B MOBCEIHEBHON
KU3HY;

IPUBOJUTH MPUMEPHI BKJIaJ]a POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKW, B OOBSICHEHUE IMPOILIECCOB OKPYKAIOIIEr0 MHpa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KU3HU
Ui obecrieueHus: 0€30MacHOCTU MPU OOpallleHUH ¢ MpUOOpaMu U TEXHUYECKUMU
YCTPOMCTBAMM, JIJIi COXPAHEHUS 30POBbS M COOJIOJECHUS HOPM 3KOJIOTUYECKOTO
MOBEICHUS B OKPYXAIOLIEH CpeJie;

paboTaTh B TpyHHe C BBINOJHEHUEM pAa3JIMYHBIX COLUAIbHBIX pOJeil,
IUIAHUPOBaTh pPabOTy TPyHNbl, PaLUOHAIBHO pACHpPElesITh OOS3aHHOCTU U
IJJAHUPOBATH JEATEIBbHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJ€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE PACCMATPUBAEMOMN MTPOOIEMBI.
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TEMATHYECKOE INIJIAHUPOBAHUE

10 KJIACC

Ne

HaumeHnoBanue pa3zienos u Tem |

KonunuectBo yacoB

OnexTpoHHbIe (1IU(POBEIE)

n/m IPOTPAMMBI Beero | Kontponsusie || JlaGopatopisi 00pa3oBaTeNbHbIC PECYPChI
paboThl € padoThI
|Pa311e.11 1. ®U3UKA U METOJbI HAYUYHOI'O ITIO3HAHUS
1.1 || ®u3uka 1 METOIBI HAYYHOTO 2 bubmmoreka [IOK
TO3HAHUS https://m.edsoo.ru/7f41bf72
|I/IToro o pazjaeiy H 2 H
[Paznes 2. MEXAHMKA
2.1 |Kunemartuka 5 1 bu6nuoreka [IOK
https://m.edso0.ru/7f41bf72
2.2 | lnramMuka 7 1 bubmuotexa [HOK
https://m.edsoo.ru/7f41bf72
2.3||3aKOHBI COXpaHEHUs B 6 1 1 bubnmnoreka HOK
MEXaHUKE https://m.edsoo.ru/7f41bf72
|I/ITOro 0 pasaeny H 18 H

|Pa311e.11 3. MOJIEKYJISAPHAS ®U3UKA U TEPMOJINHAMUKA

3.1||OcHOBBI MOJIEKYIISIPHO- 9 1 bubnuoreka [JOK
KHMHETUYECKOU TEOpUU https://m.edsoo.ru/7f41bf72
3.2 ||OCHOBBI TEPMOIUHAMHUKH 10 1 bu6nuoreka [IOK
https://m.edsoo.ru/7f41bf72
3.3||ArperatHbie COCTOSIHHS 5 bubmuorexa [HOK
BellecTBa. Pa3oBble NEPEXOIBI https://m.edsoo.ru/7f41bf72
|I/IT0ro 10 pasjeny H 24 H
|Pa3)1e.11 4. OJJIEKTPOAUHAMHUKA
4.1|9nekrpocraTuka 10 1 bubnmnorexka HOK
https://m.edsoo.ru/7f41bf72
4.2 |[[TocTOSTHHBIN AJIEKTPHYECKHHA 12 1 2 bubnmnorexka HOK
TOK. TOKHM B pa3iIM4HbIX Cpelax https://m.edsoo.ru/7f41bf72
|I/ITOro 0 pa3jeny H 22 H
|P€3€pBHOC BpeMs H 2 H 1 H H
OBIIEE KOJINYECTBO YACOB I10 68 6 5

[MPOI'PAMME
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11 KJIACC

Ne |HaumeHoBaHUE pa3fenoB U TeEM KonnuecTBo yacos

n/m MIPOTPaMMBI

paboThI

Bcero || KoatponpHsie || JJabopaTopHbI
€ paboThI

OnexTpoHHbIe (1IU(POBLIC)
00pa3oBaTeNbHBIC PECYPCHI

[Pazzien 1. DJEKTPOJMHAMHUKA

1.1 ||MarautHoe moiJie. 11 2
DNeKTPOMArHUTHAS WHIYKIIHS

bu6nuoreka [IOK
https://m.edsoo.ru/7f41c97c

|I/IT0ro 10 pasaeny H 11 H

|Pa311e.11 2. KOJIEBAHMUS 1 BOJIHBI

2.1 ||[MexaHuueckue u 9 bu6nuoreka [IOK
9JIEKTPOMArHUTHBIE KOJICOAHHUS https://m.edsoo.ru/7f41c97c
2.2 |[MexaHu4decKue u 5 1 bu6nmoreka [IOK
AJIEKTPOMATrHUTHBIC BOJIHBI https://m.edsoo.ru/7f41c97c
2.3 ||OnTuka 10 bu6nmoreka [IOK

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

[WToro no paserny | 24 |

|Pa3)1e.11 3. OCHOBBI CIEIIMAJIbHOM TEOPUM OTHOCUTEJIBHOCTHA

3.1||OcHOBBI crIeUaILHON TEOPUHU 4 1 bu6nmoreka [IOK
OTHOCHUTEJIBHOCTH https://m.edsoo.ru/7f41c97c
|I/IT0ro 10 paserny H 4 H ‘
|Pa3)1eJ1 4. KBAHTOBAS ®U3UKA ‘
4.1 ||9neMeHThl KBAHTOBOH ONTHKHU 6 bubmuorexa [JOK
https://m.edsoo.ru/7f41c97c
4.2|Ctpoenne aToma 4 bubnnorexka HOK
https://m.edsoo.ru/7f41c97c
4.3||AToMHOE 511pO 5 bubnuoreka [JOK
https://m.edsoo.ru/7f41c97c

|I/ITOro 0 pa3jeny H 15 H

|Pa3zle.11 5. 9JIEMEHTBI ACTPOHOMUWHU U ACTPOOPU3NKHU

5.1|| DnemeHThl aCTPOHOMMHU U 7 1
acTpopU3UKH

bu6nuoreka [IOK
https://m.edsoo.ru/7f41c97c

[WToro mo passieny 7 |

IPazzen 6. OGOBIIAIOIIEE IOBTOPEHUE

6.1| OO0oOmaromiee MOBTOPEHUE 4 bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

|I/IToro 0 pa3aemy H 4 H

|Pe3epBHoe BpeEMs H 3 H

OBUIEE KOJIMYECTBO YACOB I10 68 5

ITPOI'PAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KommuectBo yacoB || [lata uzydeHnus S eKTpOHELIE
Ne Tema ypoka Bcero||[Kontpo||JIabopa|| Ilnan | dakr W POBLIe
/1 oOpa3oBarebHbIE
JIbHBIE || TOPHBIE
paboThI | paboThI Pecypenl

1 [TepBuunbIil nHCTpYKTaX 1o Th. 1 bu6mmoteka [JOK
®dusnka — HayKa O MPUPOJIC. https://m.edsoo.ru/ff0c32e2
HayuHble MeTOIbI TO3HAHUS
OKpY’KaloIIero MUpa.

2 Posib 1 MecTo (uzuku B 1 bubmmoteka [JOK
(hOpMUPOBAHUN COBPEMEHHOM https://m.edsoo.ru/ff0c33e6
Hay4YHOU KapTHUHBI MUDa, B
HPAaKTUYECKOH e TeTbHOCTH
JIOJCH.

3 MexaHn4ecKoe JBHKCHUE. 1 bubnnorexa [{OK
OTHOCUTENBHOCTh MEXAHUUYECKOTO https://m.edsoo0.ru/ff0c3508
neuxenus. [lepemenienue,

CKOpOCTh, YCKOPEHHE.

4 PaBHOMEpHOE NIpsIMOJIMHEHHOE 1 bubnnorexa [JOK
TIBIDKEHUE https://m.edso0.ru/ff0c3620

5 PaBHOyCcKOpeHHOE 1 bubnuoreka [IOK
MPSAMOJIMHENHOE JIBUKECHHUE. https://m.edsoo.ru/ff0c372e

6 CBoOoaHoe majienue. Y cKopeHue 1 1 bubmmoreka [JOK
cBoboaHoro naaenus. Craptopas https://m.edsoo.ru/ff0c39cc
JMarHOCTUYECKasi KOHTPOJIbHAS
pabora.

7 KpuBonnHeliHOE 1BUKEHHE. 1 bubmuoreka [JOK
JIBr>keHHe MaTepuaIbHON TOUKU https://m.edsoo.ru/ff0c3ada
0 OKPY>KHOCTH.

8 [IpuHIUIT OTHOCUTENBHOCTH 1 bubnmorexa LIOK
lNanunes. MuepunaibHbIe CUCTEMBI https://m.edsoo.ru/ffOc3be8
orcuera. [lepBbiit 3akoH HbroToHAa.

9 Macca tena. Cwna. [TpunImn 1 bubmmoreka [JOK
Cynepno3uiuu cuil. Bropoit 3akoH https://m.edsoo.ru/ff0c3be8
Herorona.

10 |[Tperwuii 3akoH HeroToHa st 1 bu6muoreka [JOK
MaTEepUAIbHBIX TOYEK. https://m.edsoo.ru/ff0c3be8

11 |[3akOH BCEMUPHOTO TATOTEHHUS. 1 bubmmorexa [JOK
Cuna tsixectu. [lepBas https://m.edso0.ru/ff0c3d00
KOCMHYECKast CKOPOCTb.

12  ||Cuna ynpyroctu. 3akon ['yka. Bec|| 1 bu6muoreka [JOK
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KomanuectBo yacos

Jarta n3ydenus

ONEKTPOHHBIE
Ne Tema ypoka Bcero|Kontpo||Jlabopa|| Ilnan || Pakr nupposbie
n/m o0Opa3oBaTeNbHbIC
JbHBIC | TOPHBIC
paboThI| paboThI PeCypebl
Tena. Cuna TPECHHSIL. KOI—)(b(bI/ILII/ICHT https://m.edsoo.ru/ffOc3e18
TpeHus. Cuiia COnpOTUBIICHUS TTPU
JBH>KCHUHN TEJIA B )KUIKOCTU UJIN
rase.

13 |[KontpoawHas pabora Nel mo teme:| 1 1 but6mmoreka [IOK
«B3anMoIecTBIE TET https://m.edsoo.ru/ff0c3f76

14 |[[loctynarenpHo€ U BpaliareiabHOE 1 bu6muoteka [LJOK
NBIKEeHHE a0COJIFOTHO TBépI[OFO https://m.edsoo.ru/ff0c41a6
Tesna. MoMmeHT cudibl. [1ne4qo cuibl.

YcnoBus paBHOBECHUS TBEPIOTO
Tena.

15 ||Umnynbc maTepuanbHOU TOYKH, 1 bubnuoreka [IOK
CHUCTEMBI MaTePUAIIbHBIX TOYCK. https://m.edsoo.ru/ff0c43d6
Hmnynbsc cuiibl. 3aKoH
COXpaHEHUS UMITYJIbCA.

PeakTuBHOE ABMKCHUE.

16 |[PaboTa U MOIIIHOCTH CHJIBI. 1 bubnunorexa LIOK
Kunernueckas sneprus https://m.edso00.ru/ff0c4502
MaTepualibHOW Touku. Teopema 00
W3MCHCHUH KHHETHYCCKON
SHEPTHH.

17 |[loreHunanmbHas SHEPTHSL. 1 bubnmorexa LIOK
[MoreHumanpuas SHEPTHS YIIPYTO https://m.edsoo.ru/ff0c461a
ne(hOpMUPOBAHHON MPYKUHBI.

[ToreHManbHas 3HEPrus Tena
BOJIM3U MOBEPXHOCTH 3EMIIH.

18 |[Th. JTaboparopHas padota Nel 1 1 bubmuoteka [IOK
«HccnenoBanue CBA3U pa60TI)I https://m.edsoo.ru/ff0c478c
CHJIBI C UBMCHEHUEM
MEXaHHYECKOHN SHEPTUH Tella Ha
pUMepe PacTSKEHHs] PE3UHOBOTO
KIyTa»

19 |[ToreHimansHEIE U 1
HEIMOTCHI[MaIbHbIC CHIIbI. CBS3b
paboThl HEMOTEHITUAIBHBIX CHIT C
H3MEHEHHEM MEXaHUIECKOM
SHEPrUU CUCTEMBI TeJ. 3aKOH
COXpAaHEHUSI MEXaHUYECKOMN
DHEPTHH.

20 |KontpoabHas padora Ne2 mo teme 1 1 bubmmorexa [IOK
«Kunemaruka. J[nHamuka. 3aKOHBI https://m.edsoo.ru/ff0c4b74

34



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
https://m.edsoo.ru/ff0c4b74

KomnuectBo wacoB || [lata uzydenus DreKTpOHHHIE
Ne Tema ypoka Bceero||[Kontpo|JIabopa|| [lnan || ®axt posbic
n/m o0Opa3oBaTeNbHbIC
JbHBIC | TOPHBIC
paboThI| paboThI PeCypebl

| HcoxpaHeHHs{ B MEXaHUKE» H H H ’

21 ||OcHOBHBIE MTOJOKEHUS 1 bubnunorexa LIOK
MOHGKYHHPHO‘KI/IHCTI/I‘IeCKOﬁ https://m.edsoo.ru/ffOc4dc2
Teopuu. bpoyHOBCKOE ABUKEHUE.

Audpdysust.

22 |[XapakTep IBM)KCHHS U 1
B3aUMOJICUCTBUS YaCTHUII
BeniecTBa. Mojiea CTpoeHus
ra3oB, )KUJAKOCTEW U TBEPABIX TEI

23 ||Macca monekyin. KonnuectBo 1
BemectBa. [locTostHHas ABoraapo

24  ||TeruioBOe paBHOBECHE. 1
Temneparypa u €€ u3MepeHue.

[IIxana remneparyp Llenscus.

25 |Wnpeanpnsrii ta3 B MKT. OcHoBHOe|| 1 bubnuoreka [{OK
ypaBHeHue MKT. https://m.edsoo.ru/ffOc4fde

26 ||AOcomroTHas TemrepaTypa Kak 1 bubnnorexa [JOK
Mepa CpGZ[HGfI KUHETUYECKOU https://m.edsoo.ru/ffOc511e
SHEPTUU JBHKEHUS MOJICKYIL.

YpaBHeHue Menpeneena-
Knaneiipona.

27 |3axon /lampToHa. I'a30BEBIC 1
3aKOHBI.

28 ||Th. JlaGopatopHas paborta Ne2 1 1
«HMccnenoBanue 3aBUCHMOCTH
MEX]y ITapaMeTpaMu COCTOSTHUS
pa3peKEHHOTO Ta3ay

29 ||M3omporecchl B HICAITBHOM Ta3e U 1 bubmoreka [JOK
ux rpa(bp[qec](()e Mpe/ICTaBICHHE. https://m.edsoo.ru/ff0c570e

30 |[BHyTpeHHSsS SHEPTHSI 1 bubnuoteka [JOK
TepMOHHHaMquCKOﬁ CUCTEMBI U https://m.edsoo.ru/ff0c5952
CHOCOOBI €€ U3MEHEHMS.

KonuuecTBo TeminoTs! u padora.

31 |[Buasl Temnonepenaun 1 bubnunorexa LIOK

https://m.edsoo.ru/ff0c5¢c36

32 |[ToBTopHBIii HHCTpYKTaX 1Mo Th. 1 bubmmorexa [JOK
VienpHas TEMI0EMKOCTD https://m.edsoo.ru/ff0c5c36
BeriecTBa. KonnuecTBo TemaoTh
pu Terionepenade. AanadaTHbli
npoiiecc
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KomanuectBo yacos

Jarta n3ydenus

ONEKTPOHHBIE
Ne Tema ypoka Bceero||[Kontpo|JIabopa|| [lnan || ®axt ungposere
n/m o0Opa3oBaTeNbHbIC
JbHBIC | TOPHBIC
paboThI| paboThI Pecypeel

33 |[[lepBbIii 3aKOH TEPMOTUHAMUKHU U 1 bubnmoreka [JOK
€ro IMMPUMEHEHUE K U30IPOIIECCaM. https://m.edsoo.ru/ffOc5efc

34 ||HeoOpatumocTh MpOIIECCOB B 1 bubmuorexa [{OK
npupoze. Bropoii 3akoH https://m.edsoo.ru/ff0c6230
TEPMOJNHAMUKHU.

35 ||[Ipunnun neiicteus n KI1JT 1 bu6nmmorexa [IOK
TEIUIOBOW MAaIlIMHBI. https://m.edso0.ru/ff0c600a

36 ||{uxn Kapno u ero KIIJI. 1

37 ||[9xonoruueckue mpodIeMsbl 1
TEIUIOIHEPTETHKHY.

38 ||O6obmarommit ypok 1 bubmmoreka [JOK
«MonexynspHas ¢puznka. OCHOBBI https://m.edsoo0.ru/ff0c6938
TEPMOIMHAMHKI)

39 |[KontpombsHas pabora Ne3 mmo Teme 1 1 bubmmoreka [JOK
«MonexynspHas ¢puznka. OCHOBBI https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHKI)

40 |[TapooOpa3oBanue u KoHaeHcanus.|| 1 bub6nunorexa LIOK
Hcnapenue u kunexue. https://m.edsoo.ru/ff0c63b6

41 ||AGcomroTHAs ¥ OTHOCUTEIbHAS 1 bubnnorexa [{OK
BJI&JKHOCTh BO3/1yXa. https://m.edso0.ru/ff0c64d8
Haceimennslii map.

42 || Tépmoe Teno. Kpucrammmueckue 1 bubnmnoreka [HOK
U aMopQHbIe Tena. AHU30TPOIHS https://m.edsoo.ru/ff0c65f0
CBOWCTB KpucTauioB. Kuakue
Kkpuctaibl. CoBpeMeHHBIE
MaTepUabl.

43 |[[lnaBneHue ¥ KPUCTAUTA3AIIHS. 1 bubmuorexa [JOK
VY nenpHas TEIJIOTA IUIABICHUS. https://m.edsoo.ru/ff0c6708
CyO6numarusi.

44  |[YpaBHEHUE TEIIOBOrO OaiaHca. 1 bubnmnorexa [JOK

https://m.edso0.ru/ff0c6820

45 |[DnexTpusanus Teml. 1 bubnmnorexa [JOK
Onexrpudeckui 3apaa. /IBa suna https://m.edsoo.ru/ffocébcc
DIIEKTPUIECKUX 3aPSIOB.

46 |[IpoBOIHUKH, TUAIEKTPUKU U 1 bubmuorexa [IOK
MOJTYTPOBOIHUKH. 3aKOH https://m.edsoo.ru/ffOc6bcc
COXPaHEHHUS DJIEKTPUUECKOTO
3apsiza.
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KomanuectBo yacos

Jarta n3ydenus

ONEKTPOHHBIE
Ne Tema ypoka Bceero||[Kontpo|JIabopa|| [lnan || ®axt ungposere
n/n o0pazoBaTenbHbIC
JbHBIE || TOPHBIE
paboThI| paboThI Pecypeel

47 |B3aumonelicTBue 3apsaa0B. 3aKOH 1 bu6mmoteka [JOK
Kynona. Toueunsrit https://m.edsoo.ru/ffO0c6ces
NIEKTPUYECKUH 3apsifl.

48 |Hampspk€HHOCTD AJIEKTPUIECKOTO 1 bubnmoreka [JOK
noss. [TpuHuun cynepno3unuu https://m.edsoo.ru/ff0c6df2
ANEKTPUUYECKUX Tonel. JInnun
HANPSKEHHOCTH.

49 |PaboTa cui 3JIEKTPOCTATHIECKOTO 1 bubnuotexa [JOK
noiisa. [Torennman. PasHocts https://m.edsoo.ru/ffOc6f00
MOTEHIINAJIOB.

50 |[[IpoBOIHWKH U AUDICKTPUKHU B 1 bubmmoreka [JOK
SIIEKTPOCTATUYECKOM TIOJIE. https://m.edsoo.ru/ff0c7018
Jusnexkrpudeckasi NIpOHUIIAEMOCTb

51 |DnekrpoémrocTs. Konaencarop. 1 bubmmoreka [JOK
[IpunIMn nedcTBUS U IPUMEHEHHE https://m.edsoo.ru/ff0c7126
KOHJICHCATOPOB.

52  ||95eKTpOEMKOCTH TUIOCKOTO 1 bubmmoreka [JOK
KOHJICHCaToOpa. JHeprus https://m.edsoo.ru/ff0c72c0
3apsKEHHOT0 KOHJEHCATOopa.

DneKTpocTaTHUecKas 3alluTa.
3a3eMIIeHHE AIEKTPOIPUOOPOB.

53 |[Th. Jlaboparopuas pabota Ne3 1 1
"H3MepeHue NEKTPOEMKOCTI
KOHJIeHcaTopa"

54 | DnexTpuvecKkuil TOK, yCIOBUS €T0 1
cymiectBoBaHus. [IocTOAHHBII
TOK. 3akoH OMa JJ1d y4acTKa Henu

55 |[[TocnemoBaTenbHOE, 1
napajuieIbHOE, CMEIIaHHOE
COEIMHEHUE NPOBOIHUKOB. 3aKOH
Oma 17151 mosHOM (3aMKHYTOM)

AIIEKTPUUYECKOH IIETIH.

56 ||Th. JlabopaTopnas pabora Ne4 1 1 bu6muorexa [JOK
«3y4eHne CMEIanHoro https://m.edsoo.ru/ff0c74f0
COEJIMHEHUS PE3UCTOPOB»

57 ||PaboTa 1 MOIIIHOCTE 1 but6mmorexa [IOK
ANEKTPUUECKOTO TOKA. 3aKOH https://m.edso0.ru/ff0c7838
xoynsa-Jlenna.

58 |[Th. Jlaboparopuas padota Ne5 1 1 bubmmroreka [JOK
«M3mepenune DJ1C uctouHuka https://m.edso0.ru/ff0c7ae0
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KomanuectBo yacos

Jarta n3ydenus

ONEKTPOHHBIE
Ne Tema ypoka Bceero||[Kontpo|JIabopa|| [lnan || ®axt ungposere
n/m o0Opa3oBaTeNbHbIC
JbHBIC | TOPHBIC
paboThI| paboThI Pecypeel
TOKa ¥ €r0 BHYTPEHHETO
COTIPOTUBIICHUS»

59 |[Kopotkoe 3ambikanue. Pemenue 1 bubnuotexa [JOK
3a/1a4 110 TEME https://m.edsoo.ru/ff0c8c56
"OnexkTpoaguHaMuka"

60 |[KonTposbHas padora Ne4 o teme 1 1 bubnuotexa [JOK
"DnekTpoauHaMuka' . https://m.edsoo.ru/ff0c88be
Bcepoccuiickast mpoBepoyHas
pabora.

61 |DnexkTpoHHAas MPOBOAUMOCTH 1
TBEPIBIX METAJIIOB. 3aBUCUMOCTD
COTMPOTUBIICHUS METAIIJIOB OT
TEMIIEPATYPHI.

CBepXmnpoBOIUMOCTb.

62 |OnekTpuueckuil TOK B BaKyyMe. 1
CBolicTBa 3JEKTPOHHBIX IIyYKOB.

63 |[ToxynpoBOTHHUKH, UX 1 bubmmoreka [JOK
coOCTBEeHHAas U MpUMeCHas https://m.edsoo.ru/ffOc84ae
npoBoxuMocTs. CBoiicTBa  p—~N-
nepexoja. [loaynpoBoaHHKOBBIE
puOOpHI.

64 | DmexTpuveckuii TOK B pacTBopax || 1 bubnuotexa [JOK
pacruiaBax 3JE€KTPOJIMTOB. https://m.edsoo.ru/ff0c82ba
DIEeKTPOTUTHIECKAS
TUCCOLIMAIUS. DIEKTPOIIU3.

65 | DmexkTpuvecKuii TOK B ra3ax. 1 bubnuoteka [JOK
CamMoCTOSTEIbHBIN 1 https://m.edsoo.ru/ff0c84ae
HECAMOCTOSATENbHBIN pa3psl.

Monnus. [Tnazma.

66 |Dnekrpuyeckue mpuOOPHI U 1 bubnmnorexa [JOK
YCTPOMCTBA U X MPAKTHYECKOE https://m.edsoo.ru/ffOc86fc
npuMmeHnenue. [IpaBuna TexHuKu
0€30MacHOCTH.

67 ||[KoHTpombHas pabora Ne5 mo Teme 1 1 bubnuotexa [JOK
«Qnekrpocraruka. [TocTosHHBIM https://m.edsoo.ru/ff0c8a8a
SIEKTpUYEeCKUl TOK. TOKHM B
Pa3IMYHBIX Cpeax»

68 ||Pe3epBHBIN ypok. OOGoOIIarOIIIHIA 1 bubmmroreka [JOK
YPOK IT0 TEMaM 10 kmacca. https://m.edsoo.ru/ffOc8f6c
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KomanuectBo yacos

Jarta n3ydenus

ONEKTPOHHBIE
Ne Tema ypoka Bceero||[Kontpo|JIabopa|| [lnan || ®axt ungposere
n/m o0Opa3oBaTeNbHbIC
JIbHBIC || TOPHBIE
paboThI| paboThI Pecypeel

OBUIEE KOJIMYECTBO YACOB I10 68 6 S)

[TPOTPAMME

11 KJIACC

KommuectBo yacoB || [lata uzydeHnus DIeKTPOHHBIC
Ne Tema ypoka Bcero||[Kontpo||JIabopa|| Ilnan | Pakr ungposbie
/1 oOpa3oBarebHbIE
JIBHBIE || TOpHBIE
paboThl|| paboThI pecypeel

1 [TepBuunblil uHCcTpyKTaX 1o Th. 1 bu6mmoteka [JOK
ITocTossHHBIC MArHUTHI M UX https://m.edso0.ru/ff0c9778
B3auMo/ieiicTBrE. MarHuTHOE
MOJIe ¥ €T0 CBOMCTBA.

2 MarnuTtHoe 1oJje MPOBOJIHUKA C 1 bubnunorexa LIOK
TokoM. OnBIT DpcTena. 3aKoH https://m.edsoo.ru/ff0c98fe
Awmrepa.

3 Th. JIabopaTtopHas padora Nel 1 1 bubnmnorexa [JOK
«3yyeHre MarHuTHOTO OISt https://m.edsoo.ru/ff0c98fe
KaTYIIKH C TOKOM)

4 JleficTBME MarHMuTHOTO MOJISI Ha 1 but6mmoreka [IOK
JBIDKYIIYIOCS 3apsDKEHHYIO https://m.edsoo.ru/ff0c9ac0
yactuny. Cuna Jlopenma. Pa6ora
cuibl JIopeHna.

5 Hccnenosanne nelcTBus 1 bubnmorexa LIOK
IIOCTOSIHHOT'O MarHuTa Ha paMKy C https://m.edsoo.ru/ff0c9df4
TOKOM. Pemenue 3a1a4 no reme
«MarnuTtHoe nosue»

6 ONeKTpOMarHUTHAsE UHIYKIIMSL. 1 1
3aKOH 3JIEKTPOMAarHUTHOMN
unaykiuu Onbitel apages.

BxonHas koHTposbHas paboTa.

7 NHaykTUBHOCTD. SIBIIeHME 1 bubnmnorexa [JOK
camounaykiuu. IJ1C https://m.edsoo.ru/ff0cal50
CaMOMHAYKIUU. DHEPrust
MarHUTHOTO TIOJISI KaTYIITKH C
TOKOM. DJIEKTPOMArHuTHOE TOJIE.

8 Th. JIabopaTtopHas pabora Ne2 1 1 bubmmroreka [JOK
«HcciaenoBanue IBJIEHUSA https://m.edsoo.ru/ff0ca600
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Tema ypoka

KomanuectBo yacos

Jarta n3ydenus

Bceero| Kontpo
JIbHBIC

paboThI

Jlabopa
TOpHbBIE
paboThI

ITman

dakt

ONEKTPOHHBIE
¢poBbIe
o0Opa3oBaTeNbHbIC

pecypcsl

‘3J’IeKTp0MaFHI/ITHOﬁ WHAYKIUH

TexHu4eckue ycTpomucTBa U X
IIPUMEHEHHUE: IIOCTOSTHHBIE
MarHuThbl, 3JIEKTPOMAarHUTHI,
IJIEKTPOABUIaTENb, YCKOPUTEIIN
AJIEMEHTAPHBIX YACTHII,
WHIYKIIMOHHAS 11EYb.

10

O6o06matromuii ypok «MarautHoe
nosie. DJIEKTpOMarHuTHas

UHIYKIHSD)

but6mmoreka [IOK
https://m.edsoo.ru/ffOcab82

11

KonTponbhas padota Nel o teme
«MarHurHoe 1oie.
3JI€KTpOMaFHI/ITHa$[ HHIAYKOHA»

bubnunorexa LIOK
https://m.edsoo.ru/ffOcad58

12

CB00OOHBIE MEXaHUYECKHIE
KosieOanus. ["apMOHHUYECKHE
KoyieOaHus. Y paBHEHUE
rapMOHUYECKHUX KOJICOAHUIA.
[IpeBpaiienue sHeprumu.

bubnunorexa LIOK
https://m.edsoo.ru/ffOcaf06

13

Tb. JlabopaTopHnas pabota Ne3
«HccnenoBanue 3aBUCUMOCTH
NepHoIa MaJIBIX KOJICOaHHH rpy3a
Ha HUTH OT JUTMHBI HUTH U MaCChI
rpysa»

14

KonebarenbHbIil KOHTYD.
CBOOOIHBIE PEKTPOMArHUTHBIE
KOoJICOaHHS B UACATEHOM
KoJ1e0aTeIbHOM KOHTYpE.
AHaJ'IOFI/ISI MC)KI[y MECXAaHNYCCKUMHU
U DJIEKTPOMArHUTHBIMU
KOJICOAHHSIMH

bu6anoreka IIOK
https://m.edsoo.ru/ff0ch820

15

®opmyna Tomcona. 3akoH
COXPAHEHUS SHEPTUH B UACATBHOM
KOJIe0aTeIbHOM KOHTYpE

bubnmorexa LIOK
https://m.edsoo.ru/ff0ch9c4

16

ITpencraBneHue o 3aTyXaromux
Kosie0aHusX. BoIHyXIeHHBIE
MeXaHUYeCKue KojaeOaHus.
Pe3onanc. BeiHyX1eHHBIE
3IIEKTPOMAarHUTHbIE KOJIeOaHUs

but6mmoreka [IOK
https://m.edsoo.ru/ffOcbb86

17

IlepeMeHHBIN TOK.
CunyconaanbHbIN TEPEMEHHBIN
TOK. MOIIHOCTh IEPEMEHHOTO

bubnunorexa LIOK
https://m.edsoo.ru/ffOcbd34
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KomanuectBo yacos

Jarta n3ydenus

ONEKTPOHHBIE
Ne Tema ypoka Bceero||[Kontpo|JIabopa|| [lnan || ®akt ungposere
n/m o0Opa3oBaTeNbHbIC
JbHBIE || TOPHBIE
paboThI| paboThI Pecypeel
TOKa. AMILTUTYHOE U
NeCTBYIOIee 3HAYCHUE CUJIBI
TOKA ¥ HAMIPSKCHHUS.

18 | Tpanchopmarop. [TpousBoacTso, 1
nepegava u norpedieHue
ANEKTPUYECKOU SHEPIUH.

19 ||YcTpoiicTBO 1 paKTHUECKOE 1 bubnmoreka [JOK
NPUMEHEHHUE JIEKTPUIECKOTO https://m.edsoo.ru/ff0cc324
3BOHKA, F€HEPAaTOpa NEPEMEHHOTO
Toka. CamocrosTenbHas paboTa 1o
teme «Tpanchopmarop»

20 | DKoyioruyYecKue PUCKH MPU 1
IIPOU3BOJICTBE JIEKTPOIHEPTUH.

Kynbrypa ucnons3oBanus
9JIEKTPOIHEPTHH B IOBCEAHEBHON
YKU3HU.

21 ||MexaHHuYeCKHUE BOJIHBI, YCIOBUS 1 bubnuoreka [IOK
pacnpoctpanenus. [lepuos. https://m.edsoo.ru/ffOcca54
CkopocThb pacnpocTpaHeHHS U
JUIMHa BOJIHBL. [lonepeunsie n
MPOJIOJIbHBIC BOJIHBI.

22 |3Byk. CkopocTh 3ByKa. 'poMkocTh || 1 bubnmnorexa [JOK
3ByKa. Bricota Tona. TemOp 3ByKa. https://m.edsoo.ru/ffOcccOc

23 |[9meKTpOMarHWTHBIE BOJHBI, MX 1 bubnuotexa [JOK
CBOKCTBA U CKOpOCTh. IlIkana https://m.edsoo.ru/ffOccfe0
AIIEKTPOMArHUTHBIX BOJIH.

24  |IIpuHUMIIBI paUOCBSI3HU U 1
TesneBucHUs. Pa3BuTne cpeacts
cBs3u. Paguonoxarusi.

25 ||[KontpombHas padota Ne2 mo teme 1 1 bubnuoteka [JOK
«Konebanust v BOIHbBI» https://m.edsoo.ru/ff0cc6f8

26 |[IpsmonuHeiiHOE 1 bubmuoreka [JOK
pacnpocTpaHEHUE CBETA B https://m.edsoo.ru/ff0cd350
OAHOPOHOM cpene. ToueuHblid
UCTOYHUK cBeTa. JIyu cBera.

27 |OTpaxkeHnue cBera. 3aKOHBI 1 bu6muoreka [JOK
OTpa)XCHUs CBETA. HOCTpOGHI/IC https://m.edsoo.ru/ff0cd4e0
M300paXeHUH B MJIIOCKOM 3€pKaje.

28 |[Ipemomnenue ceeta. [TonHOE 1 bubmmroreka [JOK
BHYTPEHHEE OTPAKECHUE. https://m.edsoo.ru/ffOcd7f6
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KomanuectBo yacos

Jarta n3ydenus

ONEKTPOHHBIE
Ne Tema ypoka Bceero||[Kontpo|JIabopa|| [lnan || ®akt ungposere
n/m o0Opa3oBaTeNbHbIC
JbHBIC | TOPHBIC
paboThI| paboThI Pecypeel
IIpenenbHBIN yroi nOJIHOTO
BHYTPEHHETO OTPa’KEHUSI.

29 |[Th. JIabopatopHas pabora Ned 1 1 bubnuotexa [JOK
«3mepeHnue nokaszares https://m.edsoo.ru/ff0cd67a
MPEIOMIICHUS CTEKIIa»

30 |JIun3bl. [TocTpoeHue 1 bubnuotexa [JOK
n3o0paxeHuil B nuH3e. opmyiia https://m.edsoo.ru/ff0cddle
TOHKOM JIMH3bI. Y BEJIMUYECHHE
JTUH3BI.

31 |[Th. Jlaboparopnas pabota No5 1 1
«HMccnenoBannue CBONCTB
M300paKeHH B TUH3AX)

32 ||ducnepcus cera. CloxHBIN 1
coctaB Oemoro ceta. L[BerT.

33 |[[loBTOpHEIH HHCTpYKTaX 10 Th. 1 1 bubmmoreka [JOK
TB. _Ha6opaTopHa;[ paﬁoTa No6 https://m.edsoo.ru/ffOced22
«HabnroneHne quCTiepcuu CBETa

34 |[MuaTepdepeHnus cBera. 1 bubmmoreka [JOK
Judpakmus ceera. https://m.edsoo.ru/ffOcf02e
JudpaknuoHHas pereéTka.

35 ||[TonepedHOCTh CBETOBBIX BOJIH. 1
[Tonspu3zanus cera. OnTuyeckue
npuOOPHI M YCTPOMCTBA U YCTIOBHS
ux 0€301acHOro MPUMEHEHHUS.

36 |[[paHUIBI TPUMEHUMOCTH 1 bubnuotexa [JOK
KJIACCHUYE€CKOU MEXAHUKH. https://m.edsoo.ru/ff0cf862
[Toctynarel cenuanbHON TEOPUHU
OTHOCUTEIIbHOCTH.

37 ||OTHOCUTENBHOCTD 1 bubnnoreka [{OK
OJTHOBPEMEHHOCTH. 3aMe IICHHE https://m.edsoo.ru/ffOcfa42
BPEMEHH U COKPAIEHUE JITTHHBI.

38 ||[DHeprus u UMITYIIBC 1 bubnuotexa [JOK
PENATUBUCTCKOM YacThllbl. CBS3b https://m.edsoo.ru/ffOcfc68
MAacChl C SHEPTUEN U UMITYJIBCOM.

DHeprus MoKosl.

39 |[KontponwsHas padota Ne3 mo Teme 1 1 bubnmnoreka [JOK
«OnTtuka. OCHOBBI CIEMUAIBHON https://m.edsoo.ru/ffOcf6f0
TEOPUU OTHOCHUTEITLHOCTH

40 |Dortonsl. Dopmymna [Tnanka. 1 bubnmnorexa [JOK
DHeprus U UMITyJIbC (POoTOHA https://m.edsoo.ru/ffOcfel6
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KomanuectBo yacos

Jarta n3ydenus

ONEKTPOHHBIE
Ne Tema ypoka Bceero||[Kontpo|JIabopa|| [lnan || ®akt ungposere
n/m o0Opa3oBaTeNbHbIC
JbHBIC | TOPHBIC
paboThI| paboThI Pecypeel

41 ||OTKpbITHE U HCCIIEI0BAaHUE 1 bu6mmoteka [JOK
(bOToa(l)(beKTa. Omnbeiter A. T https://m.edsoo.ru/ffOcffc4
CroneroBa

42 |3axonsl poroddpdekra. YpaBuenue | 1 bu6mmoteka [JOK
OitHmTeiHa 1 porodddexra. https://m.edsoo.ru/ff0d015e
«Kpachnas rpanuna» porodrddexra

43 ||daBnenue cBera. Onbithe I1. H. 1 bubnuorexa [JOK
JlebeneBa. XuMHUUECKOE NENCTBUE https://m.edsoo.ru/ff0d04a6
cBeTa

44 | TexHu4yeckue yCTpoiCTBa U 1
MPAKTUIECKOE TIPUMCHEHUE:
dboTo31eMEHT, GOTOIATUHK,

COJTHEYHas OaTapesi, CBETOUO/I.

45 |[Pemenwme 3ama4, caMocTosTenpHas | 1 bubnnorexa [{OK
paboTa 1o TeMe «JIEMEHTBI https://m.edsoo.ru/ff0d0302
KBAaHTOBOW ONTHKH

46 |Mogenb atoma TomcoHa. OMBITHI 1 bubnnorexa [JOK
Pe3ep(1)opﬂa 10 PacCcessHUIO O https://m.edsoo.ru/ff0d091a
vyacrtull. [Inanerapnas mozaeinp
aToma

47 |Ilocrynatsl bopa 1 bub6nunorexa LIOK

https://m.edsoo.ru/ff0dOafa

48 |M3ny4yeHue U MOTIIOMCHUE 1 bubnuotexa [JOK
($hOTOHOB MpH Mepexojie aToma ¢ https://m.edsoo.ru/ff0dOafa
OJIHOTO YPOBHSI SHEPTUHU HA
Ipyroii. Buasl criekrpos

49 ||BomHOBBIC CBOMCTBA YaCTHII. 1 bubnuorexa [{OK
Bomnusr ne bpoitns. https://m.edsoo.ru/ff0d0ca8
KopmyckynsipHO-BOIHOBOIA
nyanu3M. CIIOoHTaHHOE 1
BBIHY/ICHHOE U3JIy4YeHUE.

50 ||OTkpbITHE PAAMOAKTUBHOCTH. 1 bubnmnorexa [JOK
OmnpiTel Pesepdopaa mo https://m.edsoo.ru/ff0d0fd2
OTIpe/IeNIEHUI0 COCTaBa
PaJIMOAaKTUBHOTO M3TYICHHS

51 ||CgoiicTBa anbda-, 6era-, raMma- 1
u3nydeHus. Biusuaue
pPaJIMOAaKTUBHOCTH Ha KUBBIC
OpTaHU3MBI.

43



https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
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n/a

Tema ypoka

KomanuectBo yacos

Jarta n3ydenus

Bcero

Kontpo
JTbHBIC
paboThI

Jlabopa
TOpHbBIE
paboThI

ITman

dakt

ONEKTPOHHBIE
¢poBbIe
o0Opa3oBaTeNbHbIC

pecypcsl

52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3ortonsl. Anbda-pacnan.
DNEKTPOHHBIN U NO3UTPOHHBIN
6era-pacnafn. ['amma-uziaydyenue

bubnunorexa LIOK
https://m.edsoo.ru/ff0d1162

53

OHeprusi CBA3U HyKJIOHOB B sJIpe.
S nepHble peakuuu. AnepHblii
peaktop. [Ipobnemsl,
MEPCIIEKTUBBI, SKOJIOTUYECKUE
aCIEKThI AEPHON SHEPTETUKHU

but6mmoreka [IOK
https://m.edsoo.ru/ff0d1356

54

DJieMEHTapHbIE YaCTHUIIbI.
OTtkpbITHE TO3UTPOHA. MeETObI
HaOJIFONIEHUS U PETHCTPALUN
AJIEMEHTApPHBIX YyacTull. Kpymibii
cron «DyHIaMeHTaIbHbIe
B3auMoAercTBUs. EqUHCTBO
(bU3UYECKON KapTUHBI MUPay»

bubnuoreka [{OK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Bé3gnoro Heba. Co3Be3aus,
SPKUE 3BE3/IbI, TIJIAHETHI, UX
BuguMoe asmxeHue. ConHeuHas
cucTeMa

56

Conuie. ConHeuHast akTUBHOCTb.
Hctounuk sHeprun ConaHua u
3BE3]

57

3BE371bI, UX OCHOBHBIE
XapaKTEPUCTUKHU. 3BE3/BI TTIABHON
MIOCJIEI0BAaTENIbLHOCTH.
BayTpeHHee cTpoeHue 3BE3 .
CoBpeMeHHbIE NPEACTABIEHUS O
MPOUCXOKACHNHN 1 5BOJIIOLUHA
ConHua u 3B€31

58

Mneunsii [Tyt — Hamma
I"amaktuka. [lonoxenue n
nerxeHne ConHua B ['anakTuke.
I'amaktku. YEpHbIE ABIPHI B SApPAX
raJlakTUK

59

Bcenennas. Pa3Oeranue rajakTuk.
Teopus bosnbioro B3peiBa.
PenukroBoe u3nydeHue.
MeTaranakTuka

60

Hepermiennsie npo6iaembl

aACTPOHOMHH
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https://m.edsoo.ru/ff0d1162
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n/a

Tema ypoka

KomanuectBo yacos

Jarta n3ydenus

Bcero

Kontpo
JTbHBIC
paboThI

Jlabopa
TOpHbBIE
paboThI

IIman | dakrt

ONEKTPOHHBIE
¢poBbIe
o0Opa3oBaTeNbHbIC

pecypcsl

61

Konrtponsnas padora Ne4 o reme
«7eMeHTbI aCTPOHOMUH U
acTpOU3HKIY

1

62

Ob6o6maromuit ypox. Ponb dpusuku
Y aCTPOHOMHUHM B SKOHOMHUYECKOH,
TEXHOJIOTHYSCKOM, COIMAIbHOM B
STUYECKOH chepax NesaTeTbHOCTH
YeJI0BEKa

63

O6o6maromuii ypok. Poib u
MecTO (PU3UKHU U aCTPOHOMHH B
COBPEMEHHOM HAYYHOU KapTUHE
Mupa

64

Ob6o6maromuii ypok. Posib
¢du3nueckoil Teopun B
(bopMHpPOBAHUU MPEACTABICHUHN O
¢du3nyecKoil kKapTuHe MUpa

65

O6o6maromuit ypok. Mecro
(U3HYECKON KapTUHBI MUPA B
o0I1IeM psiTy COBPEMEHHBIX
€CTECTBCHHO-HAYUHBIX
IIPEJICTABICHHIA O IIPUPOJIC

66

PesepBHbIii ypok. MarautHoe
noJie. DJIeKTpOMarHuTHas
WUHIYKIHS

67

Pe3epBHbIil ypok. OnTHka.
OcHOBBI cielaNIbHOM Teopun
OTHOCHUTEIIBHOCTH

68

PesepBHbIil ypok. KBanTOBas
¢u3uka. DeMeHTbl aCTPOHOMHHU U

acTpopU3UKHI

bu6anoreka IIOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I1O
[MPOI'PAMME

68
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https://m.edsoo.ru/ff0d1784

MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHUA OCHOBHOU
OBPA3OBATEJIbHOM ITPOI'PAMMBI

10 KJIACC
Kox
NMpoBepPsIEMOro
pe3yJbTara

10.1

IIpoBepsiemble npeAMeTHBIE Pe3yJIbTAaThl 0CBOECHNSI OCHOBHOI 00pa3oBaTe/IbHOM
NPOrpamMMbl CpeIHero oo1ero 0opa3oBaHus

JleMoHCTpHpOBaTh Ha TMpHUMEpax pojib U MecTo (U3MKH B (HOPMHUPOBAHUU
COBPEMEHHOM HAay4YHOH KapTHMHBI MHUpPA, B Pa3BUTHH COBPEMEHHOM TEXHUKH U
TEXHOJIOTM, B IPAKTUYECKOM EATEIBHOCTH JHOIAEH

10.2

Y4YUTHIBaTh TPAHUIBI TPUMEHEHUS N3YUYEHHBIX (U3NYECKUX MOJENEH: MaTepuanbHas
TOYKa, UHEpLHalbHasl CUCTEMa OTCuéTa, aOCONIOTHO TBEPJOE TEJIO, UJCalbHBIN Ias3;
MOJEIIA CTPOEHUs Ta30B, XUIAKOCTEH M TBEPABIX Te€J, TOUYECUHBIA DIIEKTPUYECKHUU
3apsil — IpU pelieHnn (pU3NYECKuX 3a1a4

10.3

Pacno3naBare usnueckue sBiIeHUs (IPOIECChl) U OOBSICHATh UX HAa OCHOBE 3aKOHOB
MEXaHUKH,  MOJIEKYJISIPHO-KUHETUYECKOH  TEOpUM  CTPOEHHMs  BellecTBa U
AJIEKTPOIMHAMUKH: PABHOMEPHOE U PaBHOYCKOPEHHOE MPSMOJIMHEWHOE IBUKEHUE,
cBOOOJIHOE MaJICHUE Tell, ABMKEHHE 110 OKPY>KHOCTH, MHEPILIMS, B3aUMOICHCTBUE TEI;
muddy3us, OpOYHOBCKOE IBW)KEHHE, CTPOCHHE JKUAKOCTEH © TBEPABIX TelI,
u3MeHeHue o0bEMa Tea MpH HarpeBaHUM (OXJIAKIEHMH), TEIUIOBOE PABHOBECHE,
UCIIApEHUEe, KOHJEHCAlus, IUIABJICHUE, KpPUCTAJUIM3aLUs, KUIIEHUE, BIIAXHOCTh
BO3/1yXa, OBBIILIEHUE AABJICHUS ra3a IIPHU €ro HarpeBaHUM B 3aKPbITOM COCY/[IE, CBS3b
MEXIy IapaMeTpaMH COCTOSHHUS Ta3a B M30IpoLeccax; dJJEKTpu3anus Tell,
B3aMMO/ICIICTBHE 3apsIJIOB

10.4

OnucelBaTh  MEXaHHYECKOE JABHIKCHUC, HCIIOJIb3YA (1)I/I3I/I‘~I€CKI/I€ BCIIMYUHBI:
KOOpAuHarTa, IIyTh, NEPpEMCIICHUEC, CKOPOCTb, YCKOPCHHE, MacCa TeEJia, CUJid, UMITYJIbC
TCJIa, KHUHCTHUYCCKAsA OHCPrusd, IOTCHLIHAJIIbHAA OJOHCPIrudA, MCEXaHWUYCCKasd pa60Ta,
MCXaHHUYCCKaA MOIIHOCTD, ITPHU OIIMCAHHUH ITPABUJIbHO TPAKTOBATH (bPISI/I‘IeCKI/Iﬁ CMBICJI
HCIOJIB3YCMbIX BCJIIMYHH, HX 0003HaUeHUS U CAWHUIIBI, HAaXOJIWUTh q)OpMYHI:I,
CBS3bIBAIOIINC NAHHYIO (I)I/I3I/I‘leCKy'I-O BCJIMYMHY C APYTHUMHU BCJINYNHAMU

10.5

OnuceiBaTh M3y4eHHBIE TEIUJIOBBIE CBOMCTBA TEN W TEIUIOBHIE SIBJICHUS, MCIONb3YS
¢u3nueckue BENUYMHBL: JaBJICHHE Ta3a, TeMIepaTypa, CpeAHssl KHHeTHUYecKas
DHEPIUsl XAaOTHYECKOTO JBWXKCHUS MOJIEKYJ, CPEIHEKBAJIpaTU4HAs CKOPOCTH
MOJIEKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHSS 3HEprus, padora rasza, KodpQHUIMEHT
IIOJIE3HOTO JECWCTBUS TEIJIOBOTO JIBUTATENs; IPU ONHMCAHWM IPABUIBHO TPAKTOBATH
(bu3nUecKuilt CMBICI UCHIOIb3YEMBIX BEJIMYMH, UX 0003HAUCHUSI U €AMHUIIbI, HAXOIUTh
(G opMyIIbl, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEJIUUMHY C APYTHMHU BEIUYUHAM

10.6

OnuceiBaTh H3y4YEHHbIE DJJIEKTPUYECKHE CBONCTBAa BELIECTBA M DJIEKTPUUECKUE
ABJICHUs (TIPOLIECCHl), MCMONb3ysd (U3NYECKUE BEIMYMHBI: JIEKTPUUECKUH 3apsj,
ANEKTPUUECKOE MOJIe, HAIPSHKEHHOCTD 101, MOTEHIUAI, PA3HOCTh OTEHIIMAIIOB; IIPU
ONKCAaHUM MPABUIIBHO TPAKTOBATh (PU3UYECKUN CMBICI HCIOJIB3YEMBbIX BEJIWYHMH, UX
0003HaYeHUsI U €TUHUIIBL; YKA3bIBaTh (DOPMYJIbI, CBS3BIBAIOILIUE TaHHYIO (PU3HUECKYIO
BEJIMYUHY C IPYTUMU BEJIMYUHAMU

10.7

aHAIM3UPOBATh (PU3MUECKHE MPOIECCHI U SIBICHUS, UCTIONb3Yysd (GU3NUECKUE 3aKOHBI U
OPUHIMINBL: 3aKoH BceMupHoro Ttsarotenus, I, II u lll 3akonsr HeloTona, 3akoH
COXpaHEHMsSI MEXaHWYECKOW SHEpruu, 3aKOH COXPAHEHHS HMITYJbCa, MPHUHIIHUII
CYNEPHO3UIUN CUJI, HNPUHLKII pPABHONPABUS MHEPLHUAIBHBIX CHCTEM OTCYETA;
MOJIEKYJISIPHO-KUHETHUECKYI0 TEOPUIO0 CTPOEHHS BEIIECTBA, T'a30BbIE€ 3aKOHBI, CBA3b
CpeaHel KHHETHMYECKOW SHEPruu TEIUIOBOTO JBIKEHHS MOJIEKYNI C aOCOJIIOTHOM
TEMIEPATYPOil, MEPBbIM 3aKOH TEPMOJWHAMUKH; 3aKOH COXPAHEHHS DJIEKTPHUECKOTO
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Kon
NpoBePsSIeMOro
pe3yjabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibHOI
NMPOrpaMMbl cpeHero o0uero 00pa3oBaHus

3apsja, 3akoH KyrnoHa; mpu 3TOM pa3nuyaTh CIOBECHYIO (POPMYIHMPOBKY 3aKOHA, €TI0
MaTeMaTHUYECKOE BhIPAXKEHUE U YCIOBHS (FPaHULbI, 00JaCTH) IPUMEHUMOCTH

10.8

OOBSICHIATH OCHOBHBIE NPUHLHUIIBI JCHCTBHS MAalINMH, TPUOOPOB U TEXHUYECKHUX
YCTPOMCTB; pa3jinyaTh YCIOBUS UX O€30MMAaCHOrO HCIOJb30BAHMS B IOBCEIHEBHOM
YKU3HU

10.9

BBINONMHATE AKCIEPUMEHTHI IO UCCIIEAOBAHUIO (PH3UUECKUX SBICHHNA U MPOLIECCOB C
UCITIOJIb30BAHUEM TMPSIMBIX W KOCBEHHBIX HW3MEPEHU; MpH 3TOM (POpMYyIHUpOBaATH
npoOsieMy (3a7ady) W THIIOTE3y y4eOHOTO 3KCIEpHUMEHTa, COOMpaTh yCTaHOBKY W3
NPEJI0KEHHOT0 000PYA0BaHUs, TPOBOJIUTH OMBIT M (YOPMYITHUPOBATH BBIBOIbI

10.10

Ocy1ecTBIsATh NPsIMbIE U KOCBEHHbIE M3MEPEHMs (DU3MUECKUX BEJIWYUH; IPU 3TOM
BBIOMpPATh ONTHMAJbHBIM CHOCOO M3MEPEHUs M HCIOJIb30BATH M3BECTHBIE METOMbI
OIICHKH ITOIPEIIHOCTEN N3MEPEHUN

10.11

HccrnenoBath 3aBUCUMOCTH MEXAY (U3HUSCKHUMH BEIMYHMHAMH C UCIOJIB30BaHUEM
OpsIMBIX ~ M3MEpPEHUH; MpH O3TOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHPOBATH
pe3yabTaThl MOJYYEHHOW 3aBUCUMOCTH (DU3MYECKUX BEIUYMH B BHJE TaOIHI] U
rpaduKoB, neNaTh BBIBOJIBI 110 PE3yNIbTaTaM UCCIICOBAHUS

10.12

Cobnronats mpaBuia 0e30MacHOrO TpyJa MpU NPOBENESHUH MCCIEOBAHUN B paMKax
y4eOHOr0 3KCIepUMEHTa, Y4eOHO-HCCIEI0BATEIbCKON U MPOSKTHON JESTENLHOCTH C
MCTIOJI30BAHUEM M3MEPHUTEIBHBIX YCTPOICTB U JIAOOPaTOPHOTO 000PYIOBAHUS

10.13

Pematsn paC‘léTHHe 3agadyu C SBHO 38.,HaHHOI‘/'I @HSHHCCKOI‘/’I MOZCIIbIO, UCIIOJIb3YsL
(1)I/I3I/I'~I€CKI/I€ 3aKOHBI M IMPUHIOUIIBI,; HA OCHOBC aHAJIM3a YCJIOBHUA 3ada4dun BBI6I/IpaTI)
(1)I/I3I/I‘IGCKYIO MOACb, BBIACIATDH (1)I/I3I/I‘IGCKI/IC BCJIMYUHEBI U (I)OpMy.]'IBI, H606XOI[I/IMLIC
JUIA eé peuicHusd, MIPOBOAUTH pvaéTm U OLCHHBATHL PCAJBbHOCTH IIOJYUYCHHOTO
3HAUYCHUA (1)H3PI‘ICCKOI>1 BCIINYHHBI

10.14

Pemate KkauecTBEHHbIE 3aJlayd: BBICTPAUBAaTh JIOTMUYECKH HEMPOTUBOPEUYUBYIO
IEMOYKY PACCYXICHUN C ONOpOod Ha M3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
dbusnueckue BICHU

10.15

Hcnonp3oBaTh MpH peHIeHUH Y4eOHBIX 3aJad COBpPEMEHHblE HH(GOpPMAIMOHHbIE
TEXHOJIOTMM U IIOMCKa, CTPYKTYpUPOBAHUSA, HMHTEPIPETAUU U IIPEICTaBICHUS
yu4eOHOW U Hay4yHO-TIONYJSpHONM MHGOpMaIUyU, TOJIYYEHHOM U3 pa3INdHbIX
UCTOYHUKOB; KPUTUYECKH aHAJIM3UPOBATH M0JIy4aeMyro HH()OPMaIUIO

10.16

[IpuBoauTh mNpUMEpHl BKJIAJAa POCCHUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, OOBSCHEHHE MPOLIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU
U TEXHOJIOTUH

10.17

Hcnonp30BaTh TEOpETUUECKHE 3HAHUS MO (U3UKE B IMOBCEIHEBHOM >KM3HU IS
oOecrieyeHus O€30MAaCHOCTH NpU OOpalleHUHd ¢ NPUOOpPaMU U TEXHUYECKHMHU
yCTpOMCTBAMHM, JUIsl COXPAaHEHHUS 3/0pPOBbS M COOJIIOJIEHUS HOPM SKOJOTHYECKOIrO
NIOBEJICHUS B OKpYXKalolleH cpene

10.18

PaGortaTe B rpyIie ¢ BBINOJIHEHUEM DPA3IMYHBIX COLIMAJIBHBIX POJIEH, IMJIAHUPOBATH
paboTy Tpynmbl, palUOHAIBHO paclpeieisTh O0O0A3aHHOCTH U IUIAHUPOBATH
JeSTeIbHOCTh B HECTaHJAPTHBIX CUTYalUAX, aJl€eKBaTHO OLEHUBATh BKJIAJ Ka)JIOTO
U3 YJaCTHUKOB I'PYIIIBI B pelIEHHE pacCMaTpUBaeMOM MPOOIEeMBI
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11 KUIIACC

Kon
NMpoBepPsieMOro
pe3yJbTara

111

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOI 00pa3oBaTe/ibHOI
NMPOrpaMMbl cpeHero o0uero 00pa3oBaHus

JleMOHCTpHpOBaTh Ha MPUMEPAX poiib W MecTo (Uu3uku B  (POPMHUPOBAHUU
COBPEMEHHON HAy4YHOM KapTUHBI MHpA, B PA3BUTUHM COBPEMEHHON TEXHUKH U
TEXHOJIOTHM, B IMPAKTUYECKOW JEATEIIBHOCTH JIFOJEH, UEIOCTHOCTh M E€IMHCTBO
(U3UYECKON KapTUHBI MUPA

11.2

Y4uuThIBaTh TpaHUIBI NPUMEHEHHS H3YYEHHBIX (U3NYECKUX MOJeNei: TOYeUHBIN
JIIEKTPUYECKUH 3apsil, siiepHas MOJIeNIb aTOMa, HYKJIOHHAs MOJENb aTOMHOTO spa
npY penieHnu GU3NIECKUX 3a1a4

11.3

PacrniosHaBath (u3udeckue sBICHUS (MPOIECCH) U OOBSCHITh UX Ha OCHOBE 3aKOHOB
AIIEKTPOAMHAMUKN M KBAaHTOBOW (DM3MKM: AJIEKTPHUECKasl MPOBOAMMOCTb, TEIIOBOE,
CBETOBOE, XHMMHYECKOE, MAarHHTHOE JICHCTBUS TOKA, B3aUMOJICHCTBUE MAarHUTOB,
AIIEKTPOMArHUTHAS MHAYKIUS, JCHCTBUE MAarHUTHOTO TOJISl HA IPOBOJHHUK C TOKOM H
JBYDKYIIUHCS 3apsill, AJIGKTPOMArHUTHBIC KOJICOAHUS W BOJIHBI, TPSIMOJIMHEHHOE
pacrpocTpaHeHHE CBeTa, OTpaXeHHUeE, MpeiioMiieHne, uHTepdepeHuns, mudpakuus u
noJIsIpU3anusl CBeTa, Jucrepcust cBera, (poroanexkrpudyeckuid ddpdext (hotoaddekr),
CBETOBOE JaBJICHUE, BOBHUKHOBEHHE JIMHEHYATOrO CHEKTpa aToMa BOJOPOaA, €CTECT-
BEHHAsI ¥ UCKYCCTBCHHAsI PAJIMOAKTUBHOCTh

11.4

OnuceiBaTh  M3y4yeHHbIE CBOWCTBA  BelIeCTBa  (PIEKTPUYECKHE, MarHUTHBIE,
ONTHYECKHUE, FICKTPUUCCKYIO MPOBOAMMOCTh PA3IUYHBIX CPEM) U dJIECKTPOMATHUTHBIC
ABIIEHUS (IIPOLIECCHI), UCTIONB3Ys (PU3NYECKHE BETMUMHBL: JIEKTPUUECKUM 3apsi, cuia
TOKa, JJIEKTPUUYECKOE HAMPSHKCHHE, dJIEKTPUUECKOE COMPOTUBIIEHUE, PA3HOCTh OTECH-
nuanoB, DJIC, pabora TOoka, WHIYKIHMS MarHUTHOTO IMOJs, cujia AMIepa, cuiia
JlopeHiia, HTHAYKTUBHOCTh KAaTYIIKU, SHEPTHUS JEKTPUUYECKOTO M MAarHUTHOTO TOJICH,
nepuoJ, M 4YactoTa KoiebaHWil B KoNeOaTeIbHOM KOHTYpE, 3apsll U CHJIa TOKa
B MIPOIIECCE TAPMOHMUYECKHUX AJIEKTPOMATHUTHBIX KOJebaHui, (POKycHOE pacCcTosTHUE U
ONTHUYECKasl CUJa JIMH3BI; IPU OMUCAHUH MPABUIHLHO TPAKTOBATh (PU3UYECKUN CMBICIT
UCIIOJIb3YEMBIX BEJIMYMH, WX OOO3HA4YeHHS W EIUHUIbI; YyKa3biBaTh (hOPMYIIBI,
CBSI3BIBAIOIIME JAHHYIO (DM3MUECKYIO BEIMUUHY C APYTUMU BEJIMUYUHAMU

115

OnuceiBaTh M3yYEHHBbIE KBAHTOBBIE SIBICHMSI U MPOLECCHI, UCIONB3Yysd (U3HUECKUE
BEIIMYUHBI: CKOPOCTH DJIEKTPOMAarHUTHBIX BOJH, JJIMHA BOJIHBI M 4acTOTa CBETA,
SHEPrus U UMITyJIbC (POTOHA, IEPUOJ MOJTypacaja, SHEPTUs CBSA3U aTOMHBIX AJIEp; PU
ONHCAaHUM TPABUIBHO TPAKTOBATh (PU3MYECKHH CMBICI HCHOJIb3YEMbIX BEIWYHMH, UX
0003Ha4YEeHMsI U €IMHUIIBI; YKa3bIBaTh (DOPMYIIbI, CBS3BIBAIOIINE TaHHYIO (PU3NYECKYIO
BEJIMYHMHY C JPYTUMH BEJTMUYMHAMM, BEIYUCIATH 3HAUCHHE (PU3NUECKOI BETMUNHBI

11.6

AHanu3upoBaTh PU3NYECKUE MPOLECCH U SBJICHUS, UCIONIb3YS (PU3NYECKUE 3aKOHBI U
OPUHLIMIBL 3aK0H OMa, 3aKOHBI IOCJIEN0BATEIBHOTO U NMapajlJIEIbHOIO COEIUHEHUS
IIPOBOJIHUKOB, 3aKOH /[Koyns — JIeHna, 3aKOH 3JIEKTPOMarHUTHOM MHIYKILHH, 3aKOH
NPSIMOJIMHEMHOIO PpPAcHpOCTPAHEHUSI CBETA, 3aKOHBl OTPAXKEHUS CBETA, 3aKOHBI
IpeIOMIIEHUSI CBETa, ypaBHeHHE OWHIITeHHA uid poTodddexra, 3aK0OH COXpaHEHHS
DHEPrUM, 3aKOH COXPAHEHUs UMITYJIbCa, 3aKOH COXPAHEHMsI IJIEKTPUUECKOTO 3apsla,
3aKOH COXPAHEHHUs MacCcOBOTO 4Hcia, IOCTynatel bopa, 3aKoH pajnOaKTHBHOIO
pacmaga; TMpH 3TOM  pa3iuyaTrh CJIOBECHYIO (OPMYIHUPOBKY 3aKOHa, €ro
MaTeMaTHYeCKOE BhIpAXKEHUE U YCIOBUS (IpaHUIlbl, 0071aCTH) NPUMEHUMOCTH

11.7

Ornpenendarb HamnpaBlieHWE BEKTOpa HWHAYKIMM MarHUTHOTO TMOJS MPOBOAHHUKA C
TOKOM, CHJIbI AMIiepa 1 cuiibl JlopeHna

11.8

CTpouTh M ONHCHIBATH H300pa)K€HHE, CO3/1aBa€MO€ IUIOCKUM 3€pKaJioM, TOHKOM
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Kon
NMPoBEPSIEMOro
pe3yjabTara

IIpoBepsiemble peMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOI 00pa3oBaTe/bHOI
NMPOrpaMMbl cpeHero o01ero 00pa3oBaHus

JIMH301

11.9

BBINMONHATE AKCIIEPUMEHTHI TI0 MCCIICIOBAHUI0 (DU3MUECKUX SIBJICHUH W MPOIECCOB C
UCIIOJIb30BAaHUEM TMPSAMBIX M KOCBCHHBIX HW3MEPECHHIA; TpU 3TOM (HOPMYIHPOBATH
npobiemMy (3aady) W THIOTE3y Y4eOHOTrO SKCIIEpUMEHTa, COOMpaTh YCTAaHOBKY W3
IPEJIOKEHHOTO 000PYAOBAHHUS, TPOBOANTH OMBIT M OPMYITUPOBATH BHIBOIBI

11.10

OcyiecTBIATh NPSIMbIE U KOCBEHHBIE M3MEPEHHUs (PU3UUYECKUX BEIUYHH; MPU STOM
BBIOMpATh ONTUMAJBHBIA CIOCO0 HM3MEPEHUS W HCIOJIb30BaTh W3BECTHBIE METO/IBI
OIIEHKH MOTPEIIHOCTEN U3MEPEHUI

11.11

HccnenoBaTh 3aBUCUMOCTH (DM3MUYECKUX BEJIMYMH C HCIOJIb30BAHUEM IPSAMBIX
U3MEPEHUH; TpU OSTOM KOHCTPYMPOBATh YCTAHOBKY, (UKCUPOBATH pE3YJIbTAThI
HOJyYEHHOM 3aBUCUMOCTH (PU3MUYECKUX BEJIMYMH B BUJE TaONUL U IpadUKOB, JeIaTh
BBIBOJIbI 10 PE3YyJIbTaTaM UCCIEAOBAHUS

11.12

CobmoiaTe mpaBuia 0€30MacHOTO TpyJa MPH MPOBEICHUU HCCIEIOBAHUN B paMKax
y4eOHOr0 3KCIIEpUMEHTA, Y4eOHO-UCCIIEI0BATENLCKON U MPOEKTHOW JESATENBHOCTH C
HCIOJIb30BAaHUEM U3MEPHUTEIbHBIX YCTPONCTB M 1JaOOPaTOPHOTro 000pyI0BaHUS

11.13

Pemate pacuérHple 3amaun ¢ SBHO 33aJaHHON (DU3MYECKOW MOEINBIO, HCIONB3Ys
dbuznyeckue 3aKOHBI M MPUHIUIBI, HA OCHOBE aHAIM3a YCJOBWsS 3aJaud BbIOUPAThH
(Gu3nUeCKyr0 MOJIeNb, BBIACTATh (PU3NYECKHE BETUYMHBI M (HOPMYJIIBI, HEOOXOIMMEBIE
Ui €€ pelleHus, MPOBOJUTH pacy€Tbl M OLEHUBATH PEAIbHOCTh MOJYYEHHOI'O
3Ha4YeHUs (PU3NIECKOI BETMUNHBI

11.14

Pemate xauecTBEHHBIC 3aaa4u: BbICTpanBaTh JIOTHYCCKHU HCIIPOTUBOPCUUBYIO LCIIOUKY
paCCY)K,I[eHI/Iﬁ C OHOpOﬁ Ha HU3YYCHHBIC 3aKOHbI, 3daKOHOMCPHOCTH H @HSHHGCKI/IC
SABJICHUSA

11.15

Hcnonb3oBaTe NpH peUIeHHH Y4eOHBIX 3a7ay COBPEMEHHble HH(POPMALMOHHbIE
TEXHOJOTHUM JUIsl TIOMCKAa, CTPYKTYPUPOBAHUS, HHTEPHpPETAUU U MPEACTaBICHUS
y4yeOHOI M Hay4yHO-TIOMYJSPHOM MH(pOpPMAaLUU, MOJYYEHHOM U3 pa3jIM4yHbIX HCTOY-
HUKOB; KpUTHUECKH aHAIM3UPOBATh MOJIy4aeMyto HH(OpMaIIHIO

11.16

00BACHATH MMPUHIUIIBI JEeHCTBUSA MalllnuH, HpI/I60p0B N TCXHHUYCCKUX YCTpOﬁCTB;
pas3iindaTh yCJIOBUA UX 0€30IaCHOr0 HCIOIL30BAHUS B IMOBCEAHEBHON XKU3HU

11.17

[IpuBoauTh TpUMEpPHl BKIAga POCCUUCKUX M 3apyOekKHBIX YUEHBIX-QU3UKOB B
pa3BUTHE HAYKH, B OOBSICHEHHE TPOIIECCOB OKPYKAIOIIEro MHUPA, B Pa3BUTHE TEXHUKU
U TEXHOJIOTUH

11.18

Hcnonb30BaTh TeOpeTHYECKHE 3HAHHMS MO (HU3MKE B TOBCEAHEBHOW JKHU3HU JUIS
oOecrieyeHHs O€30MAaCHOCTH TpU OOpallleHMH C NOpudopaMH U TEXHUYECKUMU
YCTPOMCTBAMHM, JUIsI COXPAaHEHHs 30pOBbs M COONIOJEHUS HOPM 3KOJIOTHYECKOTO
TIOBEJICHUS B OKPYXKAIOIIEH cpeie

11.19

PaGoTath B rpynme c BBIIOJHEHHEM DPA3JIMYHBIX COLMAIBHBIX POJEH, MIaHUPOBAThH
paboTy Tpynmbl, paldOHAIBHO pacHpeleNiaTh O0O0S3aHHOCTH M IJIAHUPOBATH
NeSITeIbHOCTh B HECTAHAAPTHBIX CUTYAIUsX, aI€KBAaTHO OLIEHUBATh BKJIAJ] KaXJIOTO U3
YYaCTHUKOB I'PYIIIHI B pelIeHHe paccMaTpruBaeMoil mpoOaemMbl
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IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

10 KJIACC

Kon
pa3zjiena

Kon

NpoBepsieMoro

3JIEMEHTA

HpOBepﬂeMbIe IJIEMEHTBI COACPKAHUA

OU3NKA 1 METOJIbI HAYYHOI'O [IO3HAHN A

11

®dusnka — Hayka o npupone. Hayunsie METOABI IO3HAHUS OKPYKAIOIIETO
mupa. Ponb skcmepuMeHTa M TEOpUH B MpOLECCEe MO3HAHMS IPUPOJIHI,
DKCIIepUMEHT B (PU3HKe

1.2

MogenupoBaHue GpU3HMUECKUX sIBIEHUH U npoueccoB. HayuHble runoressl.
@dusnuecKkue 3aKOHbI M TEOPHH. ['paHMIBI MPUMEHUMOCTH (PU3HUECKUX
3akoHOB. Ilpunmun  coorBerctBus. Pomb  u  Mecto  Qu3uKu B
(opMHpPOBaHUN COBPEMEHHOW Hay4yHOW KapTHUHBI MUpPA, B MPAKTUYECKOH]
JESTEIIbHOCTH JIIOJEH

MEXAHUKA

2.1

KMHEMATHKA

2.1.1

Mexanunueckoe ABrxeHue. OTHOCUTEIbHOCTh MEXAHUYECKOTO IBUKEHHUS.
Cucrema orcuéra. Tpaekropust

2.1.2

[Tepemerienue, ckopocTh (CpeHsisi CKOPOCTh, MTHOBEHHAsl CKOPOCTH)
U YCKOpPEHHE MaTepuaibHONW TOYKH, X MPOEKIUH Ha OCH CUCTEMBI KOOP-
quHat. Cno)keHne nepeMenieHui U CI0XKEHNEe CKOPOCTen

2.1.3

PaBHOMEpHOE U paBHOYCKOPEHHOE MPSMOJIMHEHHOE ABMKEeHHE. | paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHHUs, IYyTH U IepeMEelICHUs
MATEpHAILHON TOYKU OT BPEMEHU

2.14

CBoOoaHoOe najeHre. Y CKOpeHrue CBOOOTHOTO MaJICHHS

2.15

KpuBonuneiinoe naBmxeHue. PaBHOMepHOE IBMKEHHE MaTepUAIbHOMN
TOYKH 10 OKPYKHOCTH. YTJIOBasg CKOPOCTb, JUHEWHAs1 CKOPOCTh. [lepron
n yactota. [{eHTpocTpeMuTenbHoe yCKOpeHue

2.1.6

TexHudeckue yCcTpOMCTBA: CIIMIOMETD, JBH)KCHUE CHApSAOB, LEIHBIC
U PEMEHHBIE NIepefadn

2.1.7

[Ipaktuyeckue paboThl. 3MepeHne MrHoBeHHOW ckopoctu. HMccneno-
BaHUMC COOTHOUICHUA MCXKAY IMYTIAMHU, HpOI\/’IIIGHHI)IMI/I TCJIOM 3a
nocjeoBaTeIbHbIe paBHbIE IIPOMEXKYTKH BpEMEHU npu
PaBHOYCKOPEHHOM JIBWKEHHU C HAYaJIbHOH CKOPOCTBHIO, PAaBHOHM HYIIO.
W3yueHune NBUXKEHUS IIApUKa B BA3KOM JKUAKOCTH. V3yueHue IBMXKEHUS
TeNa, OpPOIIEHHOT0 TOPU30HTAIBHO

2.2

JIMHAMUKA

2.2.1

[Tpuamun  otHocutTenvHOcTH [anmunes. IlepBolid  3akoH  HbroToOHA.
HNuepumanbHble CUCTEMBI OTCUETA

2.2.2

Macca tena. Cwia. [IpuHnun cynepno3sunyu cui

2.2.3

Bropoit 3akon HproTOHa uisi MaTepHalbHOW TOYKH B HHEPIUAIBHON
cucreme orcu€ra (MCO). Tperuii 3akoH HproTOHa 1u1si MaTepuanbHbBIX
TOUEK

2.2.4

3akoH BcemMupHoro TtaroreHus. Cuna tspkectu. IlepBas kocmmueckas
ckopocTb. Bec tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe Tpenue. Cumna TpeHHs CKOJNBXEHHUS U CUJia TPEHUS
nokost. Koaddurment tpennsi. Cusa CONPOTHBICHUS TIPY IBHXKCHHUH TeJla
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Kon

Kon NpoBepsieMoro IIpoBepsiemble 3JieMeHTHI COAEPKAHUSA
pasieda 3j1eMeHTa
B KHUJKOCTHU WU ra3e
2.2.7 [TocTymarenbHOE U BpalaTelIbHOE JBMYKEHHE a0COIIOTHO TBEPOTO Telia
228 MOMEHT CHJIbI OTHOCUTEIBHO OCH BpameHus. Ilnedo cuibl. YcnoBus
paBHOBecusi TBEpAoro Tena B MCO
299 TexHuueckue YCTPOWCTBA: MOJIINITHUKY, JBUKEHHUE MCKYCCTBEHHBIX
CIYTHUKOB
[TpakTueckue pabotTel. U3ydyenune nBmkeHuss Opycka IO HAKJIOHHOMN
IUIOCKOCTH  TOJ  JeMCTBMEM  HECKOJbKMX cui. MccnenoBanue
2210 3aBUCHUMOCTH CHJI YOPYIOCTH, BO3HHUKAIOMIMX B Jaedopmupyemoit
OpYy)KHHE W PE3WHOBOM 00pas3ie, OT BEIUYMHBI HUX JAe(OopMallvy.
HccnenoBanue yclnoBHil paBHOBecHsl TBEPAOTO Teja, MMEIOUIET0 OCh
BpalIeHUs
3AKOHBI COXPAHEHH A B MEXAHUKE
231 Nmnynbc MaTepualibHOM TOYKH, CHCTEMBl MAaTEepPHAIbHBIX TOYEK.
WMmynbe cuiibl 1 U3MEHEHHE UMITyJIbCa Tela
2.3.2 3akoH coxpaHeHust umnynbca B MCO. PeakTuBHOE IBMKEHNE
2.3.3 Pabora cuibl
234 MOILIHOCTE CHAIBI
235 Kunernueckas _ oHeprui MaTepUalbHOU TOYKH. Teopema
0 KMHETUYECKOU SHEPTruu
[TorenumansHas »Heprus. lloTeHnumanbHas sHeprus ynpyro aedopmu-
23 2.3.6 pOBaHHOU NPYXHUHBI. [loTeHITMaIbHAS YHEPTHUS Tella BOJIU3H TOBEPXHOCTH
3emun
[lorennmaneHple W HENMOTEHIHMaNbHBIE CcHibl. CBs3p  pabOTHI
2.3.7 HEMOTEHLUATbHBIX CHJI C U3MEHEHUEM MEXaHWYECKOW SHEPTUU CHUCTEMBbI
TeJl. 3aKOH COXPAaHEHM] MEXaHUYECKOH SHEPTHH
2.3.8 Ynpyrue u Heynpyrue CTOJIKHOBEHHUSI
239 Te)iHI/ILIeCKI/Ie YCTpOICTBA: IBM)KEHUE paKeT, BOAOMET, KOMEp, MPYKHUH-
HBIW TIHCTOJIET
[IpakTuyeckue pabotTel. M3yueHue cBA3M CKOpOCTEH Tell MPU HEYNPYyroM
2.3.10 ynape. MccrnenoBanue cBsi3u pabOThI CHITBI C U3MEHEHHUEM MEXaHHYECKOH
SHEpPIuu Tena
3 MOJIEKVJISIPHAS ®U3UKA 1 TEPMOJAMHAMUKA
OCHOBbI MOJIEKVJISPHO-KUHETUYECKOW TEOPUU
OCHOBHbBIE TOJIOKEHHSI MOJIEKYJIIPHO-KUHETUYECKOM Teopuu. bBpoyHOB-
3.11 ckoe aBmxkeHue. uddysus. Xapakrep IBUKEHHS M B3aUMOACHCTBUS
YJaCTHII BEIECTBA
312 Mozvlenn CTPOCHHUSI Ta30B, XKUIKOCTEH I/IVTBép)II)IX TeI U OOBSCHEHHE
31 CBOMCTB BEIIECTBA HA OCHOBE ATUX MOJIEJIeH
' 3.1.3 Macca monekyn. Konnyectso Benectsa. [loctossHHast ABorajapo
314 TenmoBoe paBHOBecue. Temmeparypa u e€ wusmepenue. Illkama
temneparyp Llenscus
315 MO}IGJ}B ujeanbHoro raza. OCHOBHOE YpaBHEHHE MOJEKYJISPHO-KUHETH-
YEeCKOM TEOpUH HJICJIbHOTO Tra3a
3.1.6 AGcostoTHas TemnepaTypa Kak Mepa cpelHeil KMHETHUECKOW >HEpPruu
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Kon

Kon NpoBepsieMoro IIpoBepsiemble 3JieMeHTHI COAEPKAHUSA
pasieda 3J1eMeHTa
TEIUIOBOTO JIBIKeHUs yactull rasza. lllkana temneparyp KenpBuna
3.1.7 VYpasuenue Knaneiipona — Menneneesa. 3akoH JlaibroHa
318 l'azoBbie 3akoHBI. M30mpoueccsl B HACATBHOM Ta3e C IOCTOSHHBIM
KOJIMYECTBOM BEI[eCTBAa: U30TepMa, H30X0pa, n3obapa
3.1.9 TexHudeckue ycTpoiicTBa: TepMOMETP, OapoOMETp
[IpakTuyeckue paboThl. Mi3MepeHnue Macchl BO3yXa B KJIIACCHON KOMHATE.
3.1.10 HccnenoBanue  3aBUCHUMOCTH  MEXKIY — IapaMeTpaMd  COCTOSTHUS
pa3peKEeHHOT0 Tra3a
OCHOBbI TEPMOJIMHAMUWKN
321 Tepmonunamuyeckas cUcTeMa. BuyTpennss SHEprus
TEPMOJMHAMHYECKON CHCTEMBI U CITOCOOBI €€ H3MEHEHHS
329 KonnuectBo Temnotsl u pabota. BHyTpeHHss SHEprusi OJAHOATOMHOTO
UJICAJIBHOTO Ta3a
Bunel Termonepenauu: TEMIONPOBOJHOCTb, KOHBEKLHUS, W3JIy4YEHUE.
3.2.3 TennoéMkocTh Teja. YaenbHas TEIIOEMKOCTh BemlecTBa. Pacuér koJu-
YeCcTBa TEIUIOTHI ITPH TEIUIoNepeiaye
[lepBriii 3akoH TepMmoguHamuku. [IpumMeHeHHe TIEpBOro 3aKoHa
32 3.24 TEPMOAMHAMMKH K H3omnpoueccam. I'papuueckast nunTeprpeTanusi paboTbl
rasa
TermoBble  MammHbl. [IpuHOMOBL  IEUCTBHUS — TEIUIOBBIX — MAIIHH.
305 [Ipeobpa3oBanus »sHepruu B TemIOBbIX MamuHax. Koaddunuent
nosie3Horo aericteus (nanee — KIIJ1) ternosoit mamunel. [ukn Kapuo u
ero KII/]
326 Bropoii 3akoH TepmoaumHaMuKu. HeoOpaTuMOCTh MPOIIECCOB B MIPHPOJIC.
TennoBsle ABUTATENHN. DKOJIOTUYECKUE MPOOIEMBI TETUIOIHEPTETUKHI
327 TexHuyeckue ycTpoWCTBa: IBUTATENh BHYTPEHHETO CropaHusi, ObITOBOI
XOJIOJMIIBHHUK, KOHJAWIIMOHEP
3.2.8 ITpakTnyeckue pabotel. Mi3MepeHue yaeabHON TemI0EMKOCTH
ATPET'ATHBIE COCTOSAHU S BEILIECBA. ®A30BBIE ITEPEXO/IbI
[TapooGpazoBanue u KoHAeHcarus. Vcrnapenue u kurnienue. Y neapHas Te-
3.3.1 I0Ta MapooOpa3oBaHusl. 3aBUCUMOCTh TeMIeEpaTypbl KHUIEHHS OT
JTaBJICHUS
3.3.2 AOGCOTIOTHAS ¥ OTHOCUTENbHASI BIAXHOCTh BO3Ayxa. HackleHHbIi map
333 Teépnoe Teno. Kpucrammmueckue u amopdHble Teina. AHU30TPOMUS
33 cBOMCTB kpucTaoB. JKunkue kpuctauiabl. COBpeMEHHbBIE MaTepHAIIbI
' 334 [InaBneHve ¥ KpuUCTAIIU3alMs. YJelbHAas TEIUIOTa IUIABJICHUS.
CyOnumariust
3.3.5 YpaBHeHHe TEII0BOro 6ajsaHca
TexHudeckue yCTpONCTBA: THTPOMETP M IICUXPOMETpP, KaJOpUMETP,
3.3.6 TEXHOJOTHH TIONyYeHUS COBPEMEHHBIX MAaTepUalioB, B TOM YHCIIE
HaHOMAaTepHaJIOB, U HAHOTEXHOJIOTUU
3.3.7 [IpakTuueckue pabotel. Mi3MepeHne BlIaxHOCTH BO3AyXa
4 OJIEKTPOAMMHAMUKA
4.1 DJIEKTPOCTATHUKA
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Kon

palfz(:é[na NpoBepsieMoro IIpoBepsiemble 3JieMeHTHI COAEPKAHUSA
3J1eMeHTa

411 DIeKTpu3anusa Tel. DJIEKTPUYECKud 3apsan. J(Ba Buja 3JIEKTPUUYECKHUX
3apsJ10B

4.1.2 IIpoBOIHMKY, AUBIIEKTPUKH U MOJYIIPOBOAHUKH

4.1.3 3aK0H COXpaHEHUs AIEKTPUIECKOT0 3apsiaa

4.1.4 B3aunmopeiictBue 3apsanoB. 3akon Kynona

415 Onexrpuueckoe noie. Hanpspk€HHOCTH anekTpuyeckoro nois. [puHnun
cynepno3uiyu. JINHUKM HanPsLKEHHOCTH AJEKTPUYECKOTO MOJIs

416 PaGora cunm anekrpocraruyeckoro mnoisiss.  [lorenmman. PasnHocTh
MIOTEHIIUAJIOB

417 [IpoBOAHMKY M JUAIEKTPUKU B IOCTOSHHOM 3JIEKTpUUYECKOM Imose. Ju-
ANEKTpUYECKasi IPOHUIIAEMOCTh

418 OnexrpoéMkocTb. KoHaeHcaTop. DNEeKTpOEMKOCTb IIOCKOIO KOHJEH-
catopa. DHeprus 3apsyKeHHOro KOHJeHcaTopa
Texuuueckue YCTPOMCTBA: 3IEKTPOCKOTI, AIIEKTPOMETP,

4.1.9 3JIEKTPOCTaTUUECKas 3alluTa, 3a3eMJICHUE AIEKTPONPUOOPOB,
KOHJICHCATOP, KCEPOKC, CTPYHHBIN IPUHTEP

4.1.10 [IpakTrueckue paboTsl. U3mepenne 31eKTpoEMKOCTH KOHJIEHCATOpa

IIOCTOSHHBIN DJIEKTPUYECKUN TOK. TOKU B PASJIMYHBIX CPEJIAX

421 VcioBUsL  CyIIECTBOBaHMS  IOCTOSHHOI'O — 3JIEKTPUYECKOTO  TOKA.
Wcrounuku Toka. Cuna toka. [locTosHHBIN TOK

4.2.2 Hanpsxenue. 3akon Oma a1 yyacTka nenu

4.2.3 DIEKTPUUECKOE CONPOTUBJICHHE. Y I€TIbHOE CONPOTHUBIIEHNE BENIECTBA

424 [locnenosarensHoE, napajuieIbHOE, CMEIIIaHHOE COEIUHEHHE
MIPOBOJTHUKOB

4.2.5 Pabora anexkrpuyeckoro toka. 3akoH Jxoyns — Jlenua

4.2.6 MOIIHOCTb 3IEKTPUYECKOTO TOKA
aneKTpoABIKyIas cuia (nanee — 3J{C) U BHyTpeHHEe CONPOTUBIICHUE

4.2.7 HMCTOYHHMKA TOKa. 3akoH OMa yIsi TOJHOM (3aMKHYTOM) SJEKTPUUYECKON
nenu. Koporkoe 3amblkanne

428 DNeKTpOHHAasE MPOBOAUMOCTh TBEPABIX METAJUIOB. 3aBHCHUMOCTH COMPO-

49 TUBJIEHHS] METAJUIOB OT TeMnepaTypbl. CBEpXIPOBOINMOCTb

4.2.9 DnexTpuueckuil Tk B BakyyMme. CBOICTBA 3JIEKTPOHHBIX MTYYKOB
[HonynpoBonuuku. CoOCTBEHHas W IpUMECHas  MPOBOJUMOCTb

4.2.10 nosynpoBoHUKOB.  CBoiicTBa p-n mepexona.  [lomynpoBoaHHMKOBBIE
prOOpPbI

4211 DNEeKTpUYECKUI TOK B 3JIEKTPOJIUTAX. DIEKTPOIUTHYECKAs TUCCOLMALIUS.
DIEeKTPOIH3

4212 OnexkTpudeckuil ToK B razax. CaMOCTOSTENbHBIN U HECAMOCTOSTEIbHBIHI
paspsa. Paznuunble THIBI camocTosITeNbHOTO paspsaa. Monnus. [lna3zma
TexHuueckue ycTpoiicTBa: aMIepMeTp, BOJBTMETP, PEOCTAT, UCTOUHUKHU

4213 TOKa, JJIEKTpOHArpeBaTelbHble MPUOOPHI, JIEKTPOOCBETUTENbHbIE IMPH-
O0pBI, TEPMOMETpP COMPOTHUBIIEHUS, BAKYYMHBIA IHOMA, TEPMUCTOPHI M
(oTOpE3UCTOPHI, MOJIYIIPOBOAHUKOBBIN AUOJ, TaTbBAHUKA

4214 [IpakTuueckue padoTel. M3ydyeHne cMEIIaHHOTO COEAMHEHUSI PE3UCTOPOB.

HSMCpCHI/IC BI[C HCTOYHHNKA TOKAa M €ro BHYTPCHHCIO CONPOTHUBJICHUS.
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Kon

palfz(:é[na NpoBepsieMoro IIpoBepsiemble 3JieMeHTHI COAEPKAHUSA
JJIeMeHTa
| | | Habumonenue snekrposnuza
11 KUIIACC
Koxa
Kon pasnena mpoBepsieMoro IIpoBepsiemble 3JIeMeHTHI COJIePKAHUS
JJIeMeHTa
4 DJIEKTPOAMHAMUKA
MATHUTHOE TTOJIE. SJIEKTPOMATHUTHASI UHAYKIWA
43.1 [ToctosiHHbIe MarHUTHI. B3anMoielicTBHE NOCTOSTHHBIX MArHUTOB
MarnutHoe mone. Bektop marHuTHOW wuHAYKUMU. [IpuHImn
4.3.2 cynepno3unuu. Jlunum marmutHOM MHAYKIMU. KapruHa nuHui
MarHUTHON MHJIYKIIUH TOJIsS TOCTOSTHHBIX MarHUTOB
MaruutHoOe noJie MPOBOAHMKA C TOKOM. KapTuHa JIMHUN TOJIS
433 JUIMHHOTO TPSMOTO TPOBOJHUKA W 3aMKHYTOT'O KOJbBIIEBOTO
IIPOBOHUKA, KaTyLIKH C TOKOM. OmnpiT Opcrena.
BsaunmoneiicTBiue npoBOTHUKOB C TOKOM
4.3.4 Cwita Amriepa, €€ MOJIyJIb M HalpaBJICHHUE
Cuna Jlopenna, e€ Moaynb U HampaBieHue. JIBuxeHue
435 3apsOKEHHOM YacTHIBI B OJJHOPOJHOM MarHUTHOM Tmosie. PabGota
cuiibl JIopeHia
4.3.6 SIBreHre AIeKTPOMArHUTHON WHIYKITUU
4.3 437 IToTok BEKTOpa MArHUTHON MHIYKIIHHI
4.3.8 OJ1C unaykimu. 3aKOH IEKTPOMarHuTHON MHAYKIMK Dapanes
439 BuxpeBoe snextpuueckoe none. 9J{C MHAYKIIMKU B TPOBOJHUKE,
JIBHKYTIIEMCSI TIOCTYIIATEIHbHO B OJTHOPOJHOM MAarHUTHOM I10JIC
4.3.10 IIpaBuno Jlenna
4.3.11 NunyktuBHOCTD. fABNenune camounaykuuu. DJIC caMOMHAYKIIMHU
4.3.12 OHeprusi MarHUTHOTO NOJISl KaTYIIKHU C TOKOM
4.3.13 DJEKTPOMarHuTHOE I10J1€
TexHuueckue YCTPOMCTBA: MOCTOSIHHBIE MarHMThI,
4.3.14 AJIEKTPOMATHUTBHI, 3JIEKTPOABUTATEINb, YCKOPUTEIIN 3JIEMEHTAPHBIX
YacTHUIl, THAYKIMOHHAS MeYb
[TpakTdeckune paboTHI. M3yueHne MarHUTHOTO TIOJST KATYIIKH C
4.3.15 TokoM. MccnenoBanue neiCTBHS TOCTOSIHHOTO MarHUTa Ha paMKy
¢ TokoM. VccrieoBanme SIBICHUS 3JICKTPOMArHUTHON MHTYKITUU
5 KOJIEBAHU S 1 BOJIHBI
MEXAHUWYECKHWE U 3JIEKTPOMATHUTHBIE KOJIEBAHU A
Komnebarennpuas CHCTEMA. CsoOoanble KoJe0aHusl.
5.11 ["apmonnueckue konebanus. [lepuon, yacrora, ammuTyaa u ¢asa
5.1 Kosie0aHui
5.1.2 ITpy1HHBIN MassTHUK. MaTeMaTH4eCKNI MassTHUK
513 VYpaBHeHHe TapMOHWYECKMX KoyiebaHuid. KuHemaruueckoe
U TUHAMHAYECKOE OMHMCAHKNE KOJIeOaTeIbHOTO ABMKECHUS
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5.14

[TpeBparieHre SHEPTUH MPU TAPMOHUUYECKUX KoseOaHusX. CBs3b
aAMIUTMTY/Ibl KOJIEOAHUH HCXOJHOM BEJIMYMHBI C AMIUIUTYAaMH
Kose0aHui €€ CKOPOCTH M YCKOPECHHUS

5.15

Konebarenbupiif  koHTYp. CBOOOAHBIE  3IEKTPOMArHUTHBIE
KosieOaHUsT B MJCAIBHOM KOJIEOATEeIbHOM KOHTYpeE. AHAIOTHUsS
MEXJYy MEXaHHYECKHMMHU U 3JIEKTPOMAarHUTHBIMM KOJEOaHUSIMHU.
®opmyna Tomcona

5.16

3aKOH COXpaHEHUs DHEPrMH B WJACATHLHOM KoJeOaTeIhHOM
KOHTYpe

5.1.7

BeiHyX1eHHBIC MEXAHUUYECKUE KOJIeOaHUs. Pesonanc.
PesonancHass KpuBas. BBIHYKICHHBIE  3JIEKTPOMArHUTHBIC
KoJIcOaHus.

5.1.8

ITepemennbiii Tok. CHHYCOMATIbHBINA TEPEMEHHBIN TOK.

5.19

MontHoCTb INEPEMEHHOI'O TOKaA. AMHJ’II/ITy,Z[HOG n ,HCfICTBy}OHlee
SHAYCHUC CUJIbI TOKA U HAITPAKCHU A

5.1.10

Tpancpopmarop. IlpousBoiacTBo, mnepenaya u noTpelsieHHe
AIIEKTPUYECKOW  DHEPrHMH.  ODKOJIOTMYECKHE  PUCKH  IIpH
IPOU3BOJICTBE NIEKTPUUYECKON SHEpIUu. Kynberypa
MICII0JIb30BaHUs JIEKTPOIHEPTUH B TOBCETHEBHOM JKU3HU

5.1.11

TexHuuyeckue ycTpoicTBa: ceiicMorpad, aneKTpudyeckuii 3BOHOK,
JIMHUU JJIEKTpoIiepeaay

5.1.12

[TpakTuyeckue paboThl. MccnenqoBanue 3aBHCHMOCTH IE€pHOAA
MaJbIX KOJIeOaHUH rpy3a Ha HUTU OT JAJIMHBI HUTU U MAacchl rpy3a.
HccnenoBaHue MepeMEeHHOI0 TOKa B LEMM U3 IOCIEeI0BATEIbHO
COEJIMHEHHBIX KOHJIEHCATOpa, KaTYIIKU U pe3ucTopa

MEXAHUWYECKUE U OJIEKTPOMAI'HUTHBIE BOJIHbBI

MexaHuueckue BOJIHBI, YCJIIOBUA PaCIIPOCTPAHCHUS. HCpHOI[.

521 CkopocTh pacnpocTpaHeHusi W JyiMHAa BOJHBL. [lomepeunsie u
ITPOJIOJIbHBIE BOJIHBI

5.2.2 WuTtepdepennus n nudpakiys MeXaHUYECKUX BOJIH

523 3Byk. CkopocTh 3ByKa. I'pomkocTs 3Byka. BeicoTa Tona. TemOp
3BYKa
ONeKTpOMarHUTHbIE BOJIHBI. VYcnosus W3IIy4eHus

5.24 3JIEKTPOMAarHUTHBIX BOJIH. B3aumnas OpHEHTAIHs

59 BEeKTOpoB E, B 1 v B aekTpoMaruuTHoO BoJIHE B BaKyyMe

CBolicTBa DJIEKTPOMArHUTHBIX BOJIH: OTPAXXEHHUE, IPEIOMIICHUE,

525 MOJISIpA3aLus, Tudpakius, uHTepdepeHus. CxkopocTb
HJIEKTPOMArHUTHBIX BOJIH

526 Ikana 3JIEKTPOMAarHUTHBIX BOJIH. [Tpumenenue
AJIEKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY

597 [TpuHIMOBl  paauMoOCBSI3M W TeleBHJeHHs. Panmonokanus.
DNIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYXKaroIIel cpeibl
TexHuueckue YCTPOWCTBA: My3bIKaJIbHbIE UHCTPYMEHTHI,

528 yIbTpa3ByKOBasi TUArHOCTHKAa B TEXHUKE M MEIUIIMHE, pajap,
panuonprEMHUK, TEJIEBU30D, aHTeHHA, Tenedon, CBU-neup

OIITUKA
53 531 [IpamonnHeiHOE pacpOCTpaHEHHUE CBETa B OJIHOPOIHOM Cpee.

JIyd cBera

5.3.2 OTpakeHHe CBeTa. 3aKOHBI OTpakeHWsi cBeTa. [locTpoenue
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M300paXEHU B IIJIOCKOM 3€pKajie

IIpenomnenue cBeta. 3aKOHBI MPETOMIICHUS CBETa. AOCOIIOTHBIN

533 MOKa3aTellb MPEJIOMIICHHUS
534 IlonHnoe BHyTpeHHee oTpaxeHue. IIpenenpHbll yron mOJHOIO
BHYTPEHHET0 OTPaKEHUS
5.3.5 Jucnepcus ceera. CloxxHbIi coctaB 6enoro cera. [Ber
Cobuparomiue M paccedBalollde JIMH3bL. TOHKas JIMH3A.
536 @okycHOE pacCTOSHHME W ONTHYECKas CHJa TOHKOH JIMH3BI.
e ITocTtpoeHne u300paKEHU B COOMPAOIIMX M PACCEHBAIOIINX
auH3aX. PopMysa TOHKOW JIMH3BL. Y BETUYECHUE, 1aBAEMOE JIMH301
5.3.7 IIpenensl IPUMEHUMOCTH T€OMETPUUYECKON ONTHKH
Wntepdepennuss cBera. KorepeHTHbIE HCTOYHHMKHU. Y CIOBUSA
5.3.8 HaOJI0IeHNST MAKCUMYMOB 1 MUHHUMYMOB B MHTE€P(EPECHIIMOHHOMN
KapTUHE OT IBYX CHH(]a3HBIX KOTEPEHTHBIX UCTOYHUKOB
Hdudpaxknus  cBera. [udppakumonnas  pemérka.  YcioBue
5.3.9 HaOJIFONEHUS TJIABHBIX MaKCHMYMOB npu aJIcHUU
MOHOXPOMATHUYECKOT'O CBETA Ha TU(PPAKIMOHHYIO PEIIETKY
5.3.10 [Tonstpusanus ceera
TexHuueckue YCTPOMCTBA: OUKH, ayma, dotoanmnapar,
5.3.11 IIPOCKLMOHHBIM anmnapar, MHUKPOCKOII, TEJIECKOIl, BOJOKOHHAas
onTuka, TupaKIMOHHAs PEMIETKA, MOISIPOU
[IpakTudyeckue paboTel. I3MepeHne MoKa3aTesns IMPeTOMIICHHUS.
5.3.12 HccnenoBanue cBOMCTB M300pakeHMid B JuH3ax. HaOmromeHue

JUCIICPCHUU CBCTA

DJIEMEHTbI CIIEIIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

rpaHI/II_U:I IMPUMCHUMOCTHU KJIaCCUYECKOH MEXaHHKH. HOCTy.]'IaTBI

6.1 TEOPUH OTHOCHTEIBHOCTH: HHBAPHAHTHOCTH MOMAYJISI CKOPOCTH
CBETa B BaKyyMe, IPUHIIUI OTHOCUTEIbHOCTH DUHITEeHHA
6 6.2 OTHOCHUTEILHOCTh OJIHOBPEMEHHOCTH. 3aMeJUICHHE BpPEMEHH |
COKpAIllEeHUE JUIUHBI
6.3 DHeprusi ¥ UMIYJILC CBOOOTHON YaCTHUIIBI
6.4 CBsi3b MacChl C JHEPrUe W UMITYJIIbCOM CBOOOJHOW YaCTHUIBI.
' DHeprus MoKosi CBOOOTHON YaCTUIIBI
7 KBAHTOBAS ®U3NKA
DJIEMEHTBI KBAHTOBOU OIITUKU
711 ®otonpl. dopmyna Ilnanka cBs3u sHepruM (GOTOHA C €ro
YaCTOTOW. DHEPrusi U UMNYJIbC (PoToHA
71.2 OtkpeiTHE U UCCIIEJJOBaHHE dorosddekra. OneIThI
o A.T". CroneroBa. 3akonsl pororddexra
7.1 713 VYpaBuenue DitHmrelina s Gotorddexra. «KpacHas rpaHuma»
o dboTtorddexra
7.1.4 Jasnenue cBera. OnwiTe! [1.H. JIeObenena
7.1.5 XUMHYECKOE JIECTBUE CBETA
716 TexHuueckue ycTpoiicTBa: (pOTO3IEMEHT, doTonaTyuk,
COJIHEeYHast OaTapesi, CBeTOIO]
CTPOEHUE ATOMA
7.2 791 Mopnens aroma Tomcona. OnbiTel Pesepdop/ia mo uccienoBaHuio

CTPOCHUS aTOMaA. HJ'IaHCTapHaSI MOACJIb aTOMa
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[Toctynarel bopa. W3nydenue u morjomieHue (OTOHOB MpU

71.2.2 nepexojie arToMa ¢ OJHOTO YPOBHS PHEPruM Ha Jpyroil. Buisl
cnekTpoB. CIIEKTp ypOBHEN dHEPruu aToMa Boopoja
BoHoBEIE CBOMCTBA YACTHII. Bonurl e Bpoiins.
7.2.3 KopmyckynsapHo-BomHOBOH nyanu3m. udpaxius 31eKTpoHOB Ha
KpUCTaJJIax
724 CHOHTaHHOE€ U BBIHYKACHHOE W3JIy4eHUE. YCTPOMCTBO H
IpUHIUN paboTHI J1a3epa
795 Texnuueckue yCTvpofICTBa: CHEKTpaJIbHBII aHAIU3 (CIIEKTPOCKOM),
J1a3ep, KBAHTOBBII KOMIIBIOTED
7.2.6 ITpaxTrueckue pabotsl. HabmroaeHue IMHEHYaToro crekrpa
ATOMHOE AJ1PO
7.3.1 MeTo 16l Ha0JIIOIEHUS U PETMCTPAIMH 3JIEMEHTAPHBIX YaCTHUI]
OTKpBITHE paaroakTUBHOCTH. OMBITHI Pezepdopna o
732 OIPE/ICNICHUIO COCTaBa PaJUOAKTHUBHOrO u3nydeHus. CBolicTBa
anb(da-, 6era-, raMma-u3TydeHus. BnusHue paaroakTUBHOCTH Ha
JKUBBIC OPTaHU3MBbI
OtkpeiTHe npoTOHAa M HelTpoHa. HykinoHHas wmogens sapa
7.3.3 I'eitzenbepra — MBanenko. 3apsa sapa. MaccoBoe uucio sjipa.
N3oTomnsl
734 Anbda-pacniaf. DNEKTPOHHBII M MO3UTPOHHBIA OeTa-pacma.
["amma-uznyyenue. 3aKkoH paJloaKTUBHOIO pacraja
7.3 735 DHeprus CBsI3U HYKJIOHOB B sifpe. SnepHsie cuibl. JledekT Maccsl
a5pa
7.3.6 Snepuble peaknuu. JleneHre u CUHTE3 SAep
Snepusiii  peaktop. Tepmosimepublid  cuHTe3. [IpoGnembl u
7.3.7 MEPCIEKTUBBI SJIEPHON DHEPreTUKU. DKOJIOTHYECKUE aCHEKThI
SJICPHON YPHEPTETUKH
738 DneMeHTapHbIe YaCTHIIbI. OTkpbITHE MO3UTPOHA.
DyHIaMeHTaIbHbIe B3aMOJICHCTBHUS
739 TexHudyeckne  yCTpOMCTBa: TO3UMETpP, KaMmepa  BuibcoHa,
SJIepHBIN peakTop, aToMHasi bomOa
7310 [Tpaktueckue pabotel. UccnenoBanue TpekoB dacTul (10
rOTOBBIM (poTorpadusim)
DJIEMEHTBI ACTPOOU3UKIN
81 Bun 3Bé3nHoro neba. Co3Be3qusi, sipkue 3BE3MBI, MIIAHETHI, UX
BUJIUMOE JIBUKCHHE
Conneunass cucrema. I[lmaners 3emHO#l Tpynmbl. [lnaHersr-
8.2 TUTAaHTBl U MX CIIYTHUKH, KapJIMKOBBIE TUIAHETHl. Manbie Tena
COJTHEYHOM CHCTEMBI
8 8.3 Comnnrne, hotochepa u atmochepa. CosrHeUHASI AKTHBHOCTH
8.4 WcTounuk sHeprun CosiHIA U 3BE3]T
3BE31bI, MX OCHOBHBIE XapaKTEPUCTUKH: Macca, CBETUMOCTb,
paauyc,  Temmeparypa, HMX  B3aUMOCBs3b.  Jlmarpamma
8.5 «CTIEKTPATbHBIA KJIACC — CBETHMOCTBY». 3BE3NBI TJIaBHOM
MOCJIEI0BATENbHOCTU. 3aBUCHMOCTh «Macca — CBETUMOCTBY» IS
3BE3]] IT1aBHOW MOCIJIEA0BATENbHOCTH
8.6 BryTtpennee crpoenne 3BE31. CoBpeMEHHBIC NPEJICTABICHUS O
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MPOUCXOXKACHUN U 3BomonMK CoiHIa W 3BE3/. DTalbl KU3HU
3BE3

Mneunsiii Ilyte — nHama [amaktuka. CrnupajibHas CTPYKTypa
l"anakTuky, pacnpeneneHue 3BE31, raza v nbuid. Ilonoxenue u
memxenne Comnna B [amaktuke. I[lmockas u  chepudeckas
noacuctemsl ['ajlakTuku

8.7

Tunsl ramnaktuk. PaguoranakTuku ¥ KBazapbl. UEpHbIe NBIPHI B
sJipax rajJjakTUK

8.8

Bcenennas. Pacuupenne Beenennoii. 3akon Xab606ma. Pazberanue
8.9 ranaktuk. Bospact u paamyc Bcenennoi#i, teopusi Bosbmioro
B3pbIBa. Mojens «ropsiueit Beenennoi». PenukToBoe usiydeHue

MacmrabHas CTpYKTypa Bcenennorn. MeraranakTuka.

8.10 .
Hepeménnsie npo6ieMbl aCTPOHOMHH

YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O IPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVISA YYEHUKA

— Msxkume [I'.4., byxoBueB b.b., Corckunii H.H. ®usuka.l0 xiacc:
yueOHUK Juisi oOpaszoBarenbHbIX yupexaenuit.—M.: Tlpoceemenue, 2022
r

— Mskumes [.4., byxoBueB b.b., Hapyrun B.M. ®wusuka.ll kmacc:
y4eOHUK JyIsi oOpa3oBaTenbHbIX yupexaeHuin.—M.: [Ipocsemenne, 2022
T.

METO/IUYECKHUE MATEPHUAJIBI JIJISI YUUTEJIS

1. IpunoxeHue Kk yaeOHUKY Ha 3JEKTPOHHOM JHCKE.

2. Mupnaktnuyeckue warepuansl 10 kmace /mom pen. A.E. Mapon, E.A.
Mapoun — M.JIpoda, 2021r.

3. Jmmaktnueckue wmarepuansl 11 kmacc /mox pen. A.E. Mapon, E.A.
Mapoun — M.JIpoda, 2021r.

4. Coopuuk 3amau no ¢usuke 9-11 xi/A.Il. PeimkeBuy; M.; [IpocBemenue,
2021r.
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5. Kam3eea E.H. ®wusumka. 10 xmacc. UWTOroBeiii KOHTpOJb. M.;
IIpocsemenne, 2021 r.

6. Anapeea I'.B. ®usuka 10-11 xmaccel. MexaHuka: TPEHHUPOBOUHBIC
TECThl, KOMOWHUPOBAHHBIC 3aJaHUsl, KOHTPOJbHBIE PaOOTHI. M.;
IIpoceemienue, 2021 r.

7. IIporpaMMHO-METOIMYECKUE MATEPUATIBI.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

— bubmoteka [IOK

— Kommiiekt 1mdpoBbix o00pazoBaTenbHbIX pecypcoB (manee LIOP),
pasmemieHnbpii B Egmnont  kommekummu  LIOP:  http://school-
collection.edu.ru/

— DJIEKTPOHHBIE TIPHITOKCHUS K  ydcOHHKaM, BKJTFOYAFOIIIHE:
MyJIbTUMEIUNHBIE TPE3EHTAMM KO BceM maparpadam ydeOHHKa;
JOTIOJTHUTEIIbHBIC MaTEPHAbl Il YTEHUS, (Daiyib-3arOTOBKH (TEKCTHI,
U300paKeHUs ), HEOOXOIUMBbIE JIJIsi BBIMOJHEHUSI pabOT KOMIIBIOTEPHOTO
NPAaKTHKyMa; MHTEPAKTHBHBIC TECTHI.

— BuzeoonsiTel Ha ypokax. — Pesxum noctyma: http://fizika-class.narod.ru

— Enunas kosutekius 1udpoBBIX 00pa30BaTEIbHBIX PECYpCoB. — Pexum
nocryma: http://school-collection.edu.ru

— HHTEpecHbIe MaTepuaibl K ypokaM (U3WKHU TI0 TeMaM; TECThI 110 TeMaM;
HATJsIHBIE TocoOuss K ypokam. — Pexkum jgocryna: http://class-
fizika.narod.ru

— ludpossie oOpa3zoBarenbHbIE pecypchl.—Pexnm
noctyna: http://www.openclass.ru

— DNEKTPOHHbIE y4eOHUKHU o busuke. — Pexxum
noctyna: http://www.fizika.ru

59


http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://www.google.com/url?q=http://fizika-class.narod.ru&sa=D&source=editors&ust=1635100556799000&usg=AOvVaw3gsRdHE9iq1WysTxQLOIAF
https://www.google.com/url?q=http://school-collection.edu.ru&sa=D&source=editors&ust=1635100556800000&usg=AOvVaw0-sG4e2t5E5Zx-HmOojUE9
https://www.google.com/url?q=http://class-fizika.narod.ru&sa=D&source=editors&ust=1635100556800000&usg=AOvVaw08N_GRLmCjilnVwd-9lr4s
https://www.google.com/url?q=http://class-fizika.narod.ru&sa=D&source=editors&ust=1635100556800000&usg=AOvVaw08N_GRLmCjilnVwd-9lr4s
https://www.google.com/url?q=http://www.openclass.ru&sa=D&source=editors&ust=1635100556800000&usg=AOvVaw2aWtukivJXHQ3wef_2il_b
https://www.google.com/url?q=http://www.fizika.ru&sa=D&source=editors&ust=1635100556800000&usg=AOvVaw2BDvXKM03v8qDaTjsAs9x-

