COJAEPKAHUE OBYUYEHUA
10 KITACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MIO3HAHUS

®uszuka — Hayka o mpupoje. HaydHble MeTOIbl MO3HAHUS OKPYKAIOIIETrO
Mupa. Ponb 53KcnepuMeHTa W TEOPUU B MPOILECCE TO3HAHUS MPUPOIBI.
DKCIIEpUMEHT B (hU3BHUKE.

MonenupoBanue ¢Gu3NYECKUX SBICHUM M TporieccoB. HaydHble TUIOTE3HI.
dusnyeckre 3aKOHBI U TEOpUH. [ paHUIBI TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpuHIIUIT COOTBETCTBUA.

Pons u mecto duzuku B GOpPMUPOBAHUU COBPEMEHHON HAYyYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN AEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHasioroBble M IU(POBBIE HU3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABMKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKECHUS.
Cucrema orcuéra. Tpaekropus.

[lepemerienre, CKOpPOCTh (CpeaHSSI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOpPEHUE MaTepuajbHOW TOUKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBbI KOOpJIWHAT.
CroxeHue nepemMenieHnii U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHHUs, IyTH U MepeMelIcHus
MaTepUaibHOW TOYKHU OT BPEMEHH.

CBoboaHOe nageHre. Y CKOpeHHe CBOOOIHOTO MaICHUSI.

KpuBonuHentHoe  aBvkeHue. J[BMKEHHME  MarepualbHOM TOYKM 11O
OKPY>KHOCTH C MOCTOSSHHOM MO MOJYJIFO CKOPOCTBIO. YTJIOBast CKOPOCTb, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. [{eHTpocTpemMuTensHOE yCKOPEHUE.

TexHuyeckne yCTpPOMCTBA U MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JIB>)KECHUE CHAPSIOB, LICMTHbIC U PEMEHHBIC MEpe/Iayuu.

Jlemoncmpayuu

Mogens cucTeMbl OTCU€Ta, WIITIOCTPAIUS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBHDKCHUS.

[IpeobpazoBanue NBUKEHUN C UCTIOIBb30BAHUEM MPOCTHIX MEXaHU3MOB.

[TameHue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGmronenne naBmkeHUs Tena, OPOIIEHHOTO TMMOJ YIJIOM K TOPU30HTY H
TOPU30HTAIBHO.



N3mepeHne ycKopeHusi CBOOOIHOTO MaICHHUS.

Hamnpagiienue ckopocTy pu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomoi

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOWIEHHS MEXAY NyTAMH, MPOUJCHHBIMU TEJIOM 34
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKH BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3ydeHne NBUKEHNUS [IapyKa B BI3KOU JKUIKOCTH.

N3yuenue ABMKEHUS Tesa, OPOLIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

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

Macca tena. Cuna. Ilpunnun cynepnosuuuu cuil. Bropoi 3akoH HeroToHa
JUUI MaTEpUalbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MaTepuaabHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cumima Tsoxectn. llepBas kocmuueckas
CKOpOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, CKoiapxeHus1, kauenust). Cumna tperusi. Cyxoe
Tpenue. Cuia TpeHUsI CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduimeHt tpeHusl.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJIKOCTH UJIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE IBIXKEHHE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpaueHus. llmewo cumbl. YcnoBus
paBHOBECHUSA TBEPIAOIO TEA.

TexHn4eckre yCTpOWCTBA M MNPAKTUYECKOE MPUMEHCHUE: MOAIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepUum.

CpaBHeHHME MacC B3aUMOJICMCTBYIOIINX TEJI.

Bropoii 3akoH HerotoHna.

N3mepenue cuil.

CnoxeHue CHll.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT Jiepopmarumu.

HegsecomocTe. Bec Tena npu yCKOpEHHOM MTOAbEME U TIAJICHUU.

CpaBHEeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

VYcioBust paBHOBECHUs TBEPAOTO Teiia. Buibl paBHOBECHS.

Yuenuueckuii akcnepumenm, nabopamopmusvie pabomul

N3yuenue aBmxeHust Opycka Mo HaKJIOHHOW IJIOCKOCTH.



HccnenoBanre 3aBUCUMOCTH CUJI YIPYTOCTH, BO3HUKAIOUIUX B MPYXKUHE U
pEe3MHOBOM 00pasiie, OT uX AehOopMaIivH.

HUccnepoBanne ycinoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAILCHUS.

Tema 3. 3akoHbl coOXpaneHus @ MexaHuKe

NmMnynbc MatepualibHOM TOYKU (Tena), CUCTEMbl MATEPUAIbHBIX TOYEK.
NMnynbe cuilbl U1 U3MEHEHUE HMMITyJIbCa Teja. 3aKOH COXPAHEHUsS HUMITYJIbCA.
PeakTrBHOE IBMXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi sHeprusi MarepualibHOW TOUkH. Teopema 00 H3MEHEHHH
KUHETUYECKOU SHEPTUMU.

[ToTeHunanbHas SHEPrusl. [ToTeHunanbHas SHEPrus yIIpyro
nedhopmupoBaHHor — npykuHbl.  [loTeHlManpHas  SHEprust Tejla  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHunanbHble W HENOTEHUHUANbHbIe  Cuibl.  CBs3b  pabOTHI
HEMOTECHIIMAIBHBIX CHUJI C M3MEHECHHUEM MEXaHUYECKON JHEPruM CHUCTEMBI Tell.
3aKOH COXpPAHEHUSI MEXaHUYECKON SHEPTUMU.

VYrpyrue u Heynpyrue CTOJIKHOBEHUSI.

TexHuyeckne ycTpoilCTBa M MPAKTUYECKOE MPUMEHEHUE: BOAOMET, KOMED,
NPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[Tepexoa MOTEHIIUATLHOM YHEPTUU B KHHETUUECKYIO H OOPATHO.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

N3ydenne abCOJIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanne cBsi3u pabOThl CHIIBI ¢ U3BMEHEHHEM MEXaHWYECKON SHEPIHH
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznea 3. MosexkyasipHas pu3uka 4 TEPMOJUHAMUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOT meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. Jduddysusa. Xapaktep ABUKEHUS HU
B3aMOJECUCTBUS 4YacTUIl BemlecTBa. Moaenu CTpOEHHUsI ra3oB, XHUJIKOCTEU H
TBEPJBIX TEJI U OOBSICHEHWE CBOMCTB BEIECTBA HA OCHOBE 3THX Mojieneil. Macca u
pa3mepsl Mosnekyl. KonudectBo BemectBa. [locTosiHHas ABoraapo.

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



Mopnens  upeanpHoro raza. (OCHOBHOE  ypaBHEHHUE  MOJEKYJSIPHO-
KUHETUYECKOW TEOpUHU HUACANBbHOro raza. AOCONIOTHas Temreparypa Kak mepa
CpelIHEN KWHETUYECKOM SHEpruu TEIIOBOro JBMKEHHMs dactul] rasa. [llkana
temnepatyp KenbBuna. ['a30Bble 3akOHBI. YpaBHeHUEe MenneneeBa—Knanelpona.
3akoH /lanbToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBICHHE H30MPOLECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuyeckrue yCTpOICTBA UM MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OnbIThl, AOKa3bIBAIOIIME JTUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUIA.

OnpIThl TI0 TP PY3UN KUAKOCTEN U ra30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita llTepHa.

OMBITHI, JTIOKa3bIBAIOIIINE CYIIIECTBOBAHUE MEXMOJIEKYJISIPHOTO
B3aMOJIEUCTBHS.

Mogens, HILTIOCTPUPYIOIIas IPUPOY AaBIEHUS ra3a Ha CTEHKH COCY/a.

OnbITel, WUTIOCTPUPYIOIINE YPAaBHEHUE COCTOSHUS MACAIBHOTO rasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

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

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamMuKu

TepmonuHamuueckass cucrema. BHYTpEHHsASI 3HEpPrusi TEPMOJIMHAMHYECKOU
CUCTEMBI U croco0bl €€ n3meHeHus. KomnuecTBo TermnoTsl U pabora. BHyTpeHHss
HEpPrus  OAHOATOMHOTO  WJACAJIbHOrO  Tra3a.  Buael  Temonepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3JIyYeHHUE. Y AeNbHas TEIJIOEMKOCTh BEIECTBA.
KonudecTBO TEMIOTHI pH TEIIONEpeaaye.

[Tonsitue 006 ammabatHoM mporecce. [lepBbIii 3aKOH TEPMOIUHAMUKH.
[IpumeHnenne mepBOro 3akoHa TEPMOJWHAMUKH K m3omporeccaMm. [ 'paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTtumMoCTh POI1IECCOB B MIPUPOJIE.

TennoBble  MamwmHbl.  [IpuHOUNBI ~ AEHCTBUS  TEIJIOBBIX  MAllWH.
[IpeoOpa3zoBanust SHEPrHUM B TEIJIOBBIX MamnHax. Kod(p@uIMEeHT MoiIe3Horo
nericTBus TeruioBod MammuHbl. I{ukn KapHo m ero ko3pduumeHT IoIe3HOro
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEMIOIHEPTETUKHY.



TexHuyecknue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATElb
BHYTPEHHETO CrOpaHusi, ObITOBON XOJOAWIbHUK, KOHAUIIUOHED.

Jlemoncmpayuu

W3meHeHne BHYTpEHHEH HHEpruu Teja MPH COBEPIICHUU PaOOTHI: BBUIET
npoOku U3 OYTBUIKM TOJ JEUCTBHEM CXATOTO BO3/yXa, HarpeBanue s¢upa B
JaTYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3MeHeHre BHYTpEHHEN SHEPIUM (TeMIIepaTypbl) TeIa IpH TeIuionepeaaye.

OnplT Mo anuabaTHOMY pacCIIUPEHHI0 Bo3ayxa (OMBIT € BO3AYUIHBIM
OTHHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATEN BHYTPEHHETO CrOpaHUsl, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul

N3mepeHne yaenbHol TENI0EMKOCTH.

Tema 3. Azpecamniwie cocmoanus éewyecmea. Pazosvie nepexoont

[TapooOpa3zoBanue u koHJeHcarus. Vcnapenue u kuneHue. AOCONIOTHAS U
OTHOCUTEJbHAS BIAXHOCTh BO3AyXa. HacelmieHHbI map. YaenbHas Teiora
napooOpazoBaHus. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUSI OT JIaBJICHMUSI.

Tépnoe Teno. Kpucramnmmueckue u amopdubie Tena. AHU30TPONHS CBOMCTB
kpuctaiuioB. Kuakue kpuctaibel. CoBpemeHHble Marepuaibl. [lnaBienue u
KpUCTajuIM3anus. Y AejibHas TerioTa miasieHusd. Cyonumarus.

YpaBHeHuUe TEII0BOTO OaiaHca.

TexHuyecknue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTMU MOIYUYECHHS] COBPEMEHHBIX MAaTEpHAJOB, B
TOM YHUCJIE HAHOMATEPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBOMCTBa HACBIIICHHBIX apOB.

Kunenuve npy MoHWKEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIaXKHOCTH.

HabGnrogenue HarpeBaHus U MJIaBJIEHUS KPUCTAUIMYECKOTO BEILIECTBA.

JlemoHCTpauus KpucTaioB.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHamMuKa
Tema 1. Inexkmpocmamuxa
OnekTpu3anus Tel. OJEKTpUYecKHil 3apsia. J(Ba Buaa »IEKTPUUYECKUX
3apsinoB. IIpOBOJHUKHM, OUANEKTPUKU W MOJYNPOBOAHUKHU. 3aKOH COXPAHECHHS
AIIEKTPUUYECKOTO 3apsia.
B3aumoperictBue 3apsaaoB. 3akoH KynmoHa. TodeuHsblil SJIeKTpUYECKUid 3apsii.
Onextpuyeckoe mnosie. Hampsxk€HHOCTh 3iieKTpuyeckoro mnois. IIpuHiun



CYNEPIIO3ULIMH JJIEKTPUUECKUX MoJied. JIMHUM HanpsyKEHHOCTH AJIEKTPUYECKOrO
TIOJISL.

PaGora cumnm  snektpocrarmueckoro  mojsa.  [lotenmman.  Pa3HocThb
NOTEHUHUAIOB. [IpOBOOHMKM M AMDJIEKTPUKH B DJIEKTPOCTATUYECKOM MOJIE.
Jwusnextpruyeckasi MPOHUIIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DNeKTpOEMKOCTh TUIOCKOIO KOHAEHCATOpa.
OHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

TexHuyeckne yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHUE: BJIEKTPOCKOTI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3aluTa, 3a3eMJICHHE 3JIEKTPONpPUOOpOB,
KOHJICHCATOp, KONMMPOBAJIbHBIN anmnapar, CTpyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AIEKTPOMETPA.

B3auMopeiicTBUE HA3JIEKTPU30BaHHBIX TEIL.

DNEKTPUYECKOE MOJIE 3aPSIKEHHBIX TEN.

[IpOBOJTHUKH B 3JIEKTPOCTATUUECKOM TOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPNEKTPUKY B 3JIEKTPOCTATUYECKOM IOJIE.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHCaTopa OT IUIOLIAAH
IUIACTHH, PACCTOSIHUS MEXAY HUMHU U JUAJIEKTPUUYECKON ITPOHUIIAEMOCTH.

DHEpPrus 3apsHKEHHOTO0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

N3mepenne 21eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannbstii 3n1ekmpuueckuii mox. Toxu 6 paziuunvix cpedax

ONEKTpUYECKUd TOK. YCIIOBUS CYIIECTBOBAHMS 3JIEKTPUYECKOIO TOKA.
Nctounuku Toka. Cumna toka. [IocTOsIHHBIN TOK.

Hanpsbxenne. 3akon OMa 1151 ydacTKa LETH.

DNEKTPUYECKOE CONPOTUBJIEHUE. YAEIBHOE CONPOTUBIICHUE BEIIECTBA.
[TocnenoBarenpHOE, MapalIeIbHOE, CMEIIAHHOE COEIMHEHNUE ITPOBOIHUKOB.

Pabora oanektpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MomHOCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOBUXKYILAsI CUJa M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akon Oma i1 OJHOM (3aMKHYTO#) 5ieKkTprudeckoi nenu. KopoTkoe 3aMbIkaHueE.

OneKkTpoHHass  NPOBOAMMOCTh  TBEPABIX  METAUIOB.  3aBUCUMOCTb
CONMPOTHUBJIEHUSI METAIIOB OT Temrneparypbl. CBEpXIIPOBOIUMOCTb.

DNEeKTpUYECKU TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITy4KOB.

[ToynmpOBOAHUKH. CoOcTBeHHas " pUMeECHast IIPOBOJIMMOCTh
noJynpoBogHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

ONeKTpuYecKnuidi TOK B  pacTBOpax M paciulaBaX  AJIEKTPOJIHUTOB.
DIIEKTPOJIUTHYECKAS TUCCOUUALMS. DIEKTPOIIU3.



OnekTpudeckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTENbHbBIN
paspsa. Monnus. [Inazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJITMETpP, PEOCTaT, HCTOYHHKU TOKa, OAJIEKTPOHArpeBaTelibHble MPUOOPHI,
AJIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN AUO/I,
TEPMUCTOPBI ¥ (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIHN TMO/I, TaTbBAHUKA.

Jlemoncmpayuu

W3MepeHne CUiTbl TOKa U HaIPSKEHMUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHHS M MaTepuaa.

CMeliaHnHOe COeTMHEHNE TPOBOIHUKOB.

[IpsmMoe wW3MepeHHe JIEKTPOIABWXKYIIEH Ccuibl. KOpoTkoe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLICHKAa BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTD COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB 3JIEKTPOIUTOB.

W ckpoBoii paspsa M NpOBOJAUMOCTb BO3yXaA.

OAHOCTOPOHHSS MPOBOAUMOCTD JTUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3yuyeHue cMenaHHOTO COEIMHEHUS PE3UCTOPOB.

W3mepeHne 3JIeKTPOABUKYILEH CHIIbI UCTOYHHUKA TOKA U €r0 BHYTPEHHETO
CONMPOTHUBJICHUS.

HabGmronenne amexrpoimsa.

MexknpeaMeTHbIe CBA3H

Nzyuenue kypca gusuku 0a3oBoro ypoBHsa B 10 kjacce ocCyIIecTBIsIETCS C
y4€TOM COJAEpKATEIbHBIX MEKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpadyu U TEXHOJIOTHUH.

Meoicnpeomemnole nousimusi, CBSI3aHHbIE C W3YYEHHEM METOJIOB HAay4HOI'O
NO3HAHMS: SIBJICHUE, HAay4HbIH (hakT, runoresa, (punuueckas BeIMUMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIEPUMEHT, MOJEIHPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHWEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napaboa, runep0osia, ux rpauku U CBOMCTBA, TPUTOHOMETPUUYECKUE (PYHKIUU:
CHUHYC, KOCUHYC, TAHI€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI M X NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABMIXKEHHE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUbI TEIUIONEPEIayu, TEMJIOBOE PaBHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, XKUAKOCTEH W



ra3oB, JJIEKTPUYECKHE CBOMCTBA METAJUIOB, J3JIEKTPOJIUTHUYECKAS IUCCOLMALINS,
rajbBaHUKA.

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

Texnonoeus: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
Y4ET TpEHUS B TEXHUKE, MOJALIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbCa B TEXHUKE (pakera, BOAOMET WM JApPYIHE), JBUraTelb BHYTPEHHETO
CrOpaHus, mapoBasi TypOuHa, OBITOBON XOJOJMIBHUK, KOHIUIIMOHEP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIIOB, B TOM YHKCJIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAsl 3allMTa, 3a3eMJICHUE DJIEKTPOnpuOOpoB,

KCEPOKC, CTPYWHBII MIPUHTED, AIEKTPOHArPEBATEIbHBIE npuodopkI,
AIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.
11 KJIACC

Paznen 4. JiaekrpoauHamMuKa

Tema 3. Maznummnoe none. IneKmpoOMAZHUMHAA UHOYKUUA

[ToctositHHBIE ~ MarHuThl.  B3auMoAeWCTBHE  IMOCTOSIHHBIX ~ MarHUTOB.
MarnutHoe moJsie. Bektop MarHuTHOW WHAYKUMHW. [IpyHOMII Cyneprno3uuuu
MarHUTHBIX MoJiek. JIMHMU MarHuTHOM MHAYKUMU. KapThHa JIMHUNA MarHUTHOM
WHIYKIWAH NOJISI TOCTOSIHHBIX MAarHUTOB.

MarautHOe TI0J€ TPOBOJHHMKA C TOKOM. KapTuHa JIWMHUN WHIYKUWAH
MarHWTHOTO TIOJIA JUIMHHOTO IPSAMOrO IMPOBOJHHMKA W 3aMKHYTOTO KOJIBIIEBOTO
MPOBOJIHMKA, KaTYIIKK ¢ TOKOM. OnbIT Ipcrena. BzaumoaeicTBue npoBOJHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJlyJib U HAaIIPaBJICHUE.

Cuna Jlopenua, e€ MOaysib U HanpaBJieHUE. [[BHKEHUE 3apsHKEHHOM YaCTULIBI
B OJTHOPOJIHOM MarHUTHOM 1ojie. PaboTa cuisr Jlopenta.

SIBieHue DNEKTPOMArHUTHOW MHAYKUMU. IIOTOK BekTOpa MarHUTHOU
MHOYKUAHW. OJIEKTPOABMXKYIAs CWia HWHAYKUUU. 3aKOH 3JIEKTPOMArHUTHOU
nHaykuuu apanes.

BuxpeBoe nsnexkrpuyeckoe Moje. IDICKTPOABWKYILAS CHJIA HHAYKUAU B
ITPOBOJIHHUKE, IBUKYIIEMCS ITOCTYIIATENBHO B OJJHOPOAHOM MarHuTHOM IIOJIE.

[IpaBuno Jlenua.

NHayKTUBHOCTh. SIBJIE€HHME CAMOMHIYKIUU. OJICKTPOABWKYILAS  CHJIA
CaMOMHAYKIIHH.

DHeprus MarHUTHOTO TOJISI KATYLIKH C TOKOM.

DIEeKTPOMarHUTHOE TOJIE.

TexHndeckrue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHUE: MOCTOSHHbBIC
MArHUThl, BJEKTPOMArHUTHI, JJIEKTPOJBUTATENb, YCKOPUTEIU 3JIEMEHTapPHBIX
YaCTHI], UHIYKIIMOHHAS TIE€Yb.

Llemoncmpayuu



OmneiT Opcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIuHUY MHAYKIIMY MarHUTHOTO MOJIA.

B3aumozeiicTBue ABYyX IPOBOJHUKOB C TOKOM.

Cuiia Ammnepa.

JerictBue cuiel JIopeH11a Ha HOHBI JIEKTPOJIATA.

SIBrIeHME 3IIEKTPOMArHUTHON UHAYKLINH.

[TpaBuno Jlenua.

3aBUCUMOCTD JJICKTPOABMKYILEH CHIBI MHAYKIMU OT CKOPOCTH WU3MEHEHHS
MarHUTHOT'O MOTOKA.

SIBreHnEe cCaMOMHIYKIIAH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

M3ydeHre MarHuTHOTO OIS KaTYIIKH C TOKOM.

HccnenoBanue 1eUCTBUS IOCTOSHHOIO MarHUTa Ha paMKy C TOKOM.

HccnenoBanne sBICHUS 3JIEKTPOMATHUTHOW UHIYKIUU.

Paspnen 5. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoOMaZHUMHbIE KONEOAHUA

KonebarenpHast cuctema. CBoOOAHBIE  MEXaHUYECKHE  KOJIEOaHUS.
["apmonnyeckue konedanus. [lepumon, wacrora, ammumryga u (aza KoieOaHUU.
[IpyXrHHBIN MassTHUK. MaremMaTU4eCKUil MasTHUK. Y PAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBpareHue sHepruu Npyu raApMOHUYECKUX KOJICOAHMSIX.

Konebarenbupiii  koHTYp. CBOOOIHBIE AJIEKTPOMAarHUTHBIE KOJeOaHUs B
UJCANIbHOM KOJI€OATEIbHOM KOHTYpe. AHAJIOTHS MEXIy MEXaHUYECKUMHU U
ANEKTPOMAarHUTHIMU KoJjieOanusiMu. dopmyna TomcoHa. 3akoH coxpaHEHUs
HHEPTUU B UJICATHHOM KOJIeOaTEIbHOM KOHTYDE.

[IpencraBienne o 3aryxaronmx KojieOaHUsX. BbIHYKIEHHbIE MEXaHUYECKHE
KojeOanus. Pezonanc. BeIHyKI€HHbIE 3JIEKTPOMArHUTHbIE KOJIEOaHMUs.

[lepemennpli TOK. CHHYCOMIAIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOr0 TOKa. AMIUIMTYJHOE W JEWCTBYIOIIEE 3HAUYEHHWE CHJIBI TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIponsBoacTBo, nepegaya U NOoTpeOICHUE IICKTPUUSCKOM
HHEPrur. DKOJIOTHUUYECKHE PUCKH MPU MPOU3BOACTBE 3JIEKTpodHepruu. KynbTypa
WCITIOJIb30BAHUS AJIEKTPOIHEPTUU B MOBCETHEBHOM KU3HHU.

TexHndeckrue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: DIICKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOIO TOKA, TMHUH JIEKTpONepe1ay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojaeOaTeNbHON CUCTEMBI (NIPY>KUHHBIA WM
MaTeMaTUYECKUI MasSTHUK).

HaOnronenue 3atyxaromux KoaeOaHuu.



HccnenoBanre CBONCTB BBIHYKICHHBIX KOJIEOaHUIA.

HaOnronenue pezoHanca.

CBOOOHBIE AJIEKTPOMArHUTHBIC KOJIEOaHUSI.

OcnuiorpaMMbl (3aBUCUMOCTH CUJIbI TOKA U HAIIPSDKEHUS OT BPEMEHM) IS
3JIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3onanc mnpum moOCiIEeOBATEIbBHOM COEAMHEHWU PE3UCTOPA, KATYLIKH
WHIYKTUBHOCTH M KOHAEHCATOPA.

Mopenb TMHUY 3JIEKTPONEpeIayu.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

HccnenoBanue 3aBUCMMOCTH MEpUOJIa MajblX KOJIE€OaHUI Ipy3a HA HUTH OT
JUIMHBI HUTU ¥ MaccChl Ipy3a.

HccnemoBanne NEPEMEHHOIO TOKa B LENH W3 IOCIENOBATENBHO
COEIMHEHHBIX KOHJICHCATOPA, KATYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMaZHUMHbLE 60JIHbL

Mexanuueckue BOJIHBIL, yCHOBUS pacnpocTpaHeHus. [lepuon. CkopocTb
pacrpoCTpaHeHuss W JUIMHA BOJHBI. [lomepedHple W MPOAOJBHBIE BOJIHBL.
HNuTtepdpepenius u nuppakuus MEXaHUIECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ poMKoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DNEKTPOMAarHUTHHIE BOJIHBL. Y CIIOBUS U3JIyYEHHs DJICKTPOMAarHUTHBIX BOJIH.
B3anmnas opuentanus BektopoB E, B, V B anekrpomarautHon BonHe. CBOMCTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTPAXXEHUE, MPEJIOMIICHUE, Mospu3anus, 1udpakmus,
uHTepdepennus. CKOpocTb 37€KTPOMAarHUTHBIX BOJIH.

[IIkana 3IeKTPOMarHUTHBIX BOJIH. [IprMeHEHNE AIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMIBI paguoCBs3U U TeNeBUACHUA. Pannonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPELIBI.

TexHru4ecKue YCTpONCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJIbHBIE
WHCTPYMEHTHI, YJIbTPAa3BYKOBasl [MAarHOCTHMKAa B TEXHHKE M MEAUIMHE, pajap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBU-nieys.

Jlemoncmpayuu

OOpa3zoBaHue U paclpoOCTPaHEHUE ONEPEYHBIX U IPOJOJIbHBIX BOJIH.

KoneOG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

Habmoienue oTpaskeHus: U MpeIoMIICHUSI MEXaHUUECKHUX BOJIH.

Hab6monenue nnrepdepentnu u qudpakiiii MEXaHUYECKUX BOJIH.

3BYKOBOW pE30HAHC.

HabmoieHue cBA3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
4acTOTOW KoJieOaHuH.

HccnenoBanne CBOWCTB AJIEKTPOMArHUTHBIX BOJIH: OTpa)KeHUe,
npesioMJIeHUE, NoJspu3auus, udpakuus, MHTephepeHIIus.



Tema 3. Onmuxa

['eomerpuueckas ontuka. I[IpsmonuHenHOE pacnpocTpaHEeHUE CBETa B
OJHOPOJIHOM cpene. JIyd cBera. TOUEUHBI HCTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHnue n3zodpaxeHuit B
IIJIOCKOM 3€pKaJe.

[IpenomneHue cBeTa. 3aKOHBI MPEIOMIICHUS CBETa. AOCOIIOTHBIN MOKA3aTEINb
npenomiicHus. [lonHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbIl yrojl IMOJIHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus cBera. CnoxxHbll cocTaB Oenoro cBeta. Lser.

CoOuparoniie ¥ pacceuBaroniue JuH3bl. ToHkasg JsuH3a. DoKycHOe
paccTOsIHME W ONTHYECKas cujla TOHKOM JuH3bl. llocTpoeHue wm300pakeHuil B
coOuparolux U paccenBarolux JuH3ax. Gopmysia TOHKOW JMH3BI. YBeJIUYEHUE,
JlaBaeMo¢€ JIMH30M.

[Ipenesbl NpUMEHUMOCTH F€OMETPUUYECKON ONTHKH.

BonnoBass ontuka. HWurepdepennus cBera. KorepeHTHbIE HCTOYHHKH.
VYcnoBuss HaOMOAEHUS MAKCUMYMOB W MUHHUMYMOB B HMHTEP(EPEHIIMOHHON
KApTUHE OT JBYX CHH(A3HBIX KOr€PEHTHBIX UCTOUYHUKOB.

Hudpakaus ceta. [JudpakuuonHas pemérka. YciaoBue HaOIIOACHUS
IJIABHBIX ~MAakKCHMyMOB IIpM  IaJ€HUM MOHOXPOMAaTHYECKOro CBE€Ta Ha
TU(PPaKIMOHHYIO PEHIETKY.

[Tonspuzanus ceera.

TexHu4ecKkue yCTpOMCTBAa M MPAKTHUYECKOE NPHUMEHEHHME: OYKH, JIyIa,
¢doToanmnapar, NPOEKIMOHHBIN ammapaTr, MHUKpPOCKOIN, TEJIECKOI, BOJIOKOHHAs
OITHKA, AUPPAKIIMOHHAS PELIETKA, MOJISIPOUI.

Jlemoncmpayuu

[IpsiMonMHEHOE pPACTIPOCTPAHEHHE, OTPAXKEHUE M MPEIOMIICHUE CBETA.
OnTtuyeckue mpruodopkl.

[TomHoe BHYyTpeHHEE OTpaxkeHue. MoJiesib CBETOBOA.

HccnenoBanre CBONCTB U300paKEHUHN B JIMH3aX.

Mogenn MUKpPOCKOIIA, TEJIECKOIIA.

HaGmonenne natepdepeHnn crera.

Hab6mronenune nudpaxium crera.

Hab6mronenune nucnepcuu cBera.

[Tonyyenue ciekTpa ¢ MOMOIIbIO TPU3MBI.

[Toyyenue ciekTpa ¢ MOMOIIbIO AUGPAKIUOHHON PEIIETKY.

Habmronenue nosisipuzanuu cBeTa.

Yuenuueckuii akcnepumenm, nabopamopmusvie pabomul

M3mepenne rnokasaTess peJoMIICHHs CTEKIIA.

HccnenoBanue CBONCTB N300paKEHUH B JIMH3aX.



Habnronenue nucnepcuu cBera.

Paznen 6. OcHOBBI CIeNIHAJIBHON TEOPUHM OTHOCUTEILHOCTH
['panuiel TPUMEHMMOCTH  Kjaccuyeckod — mexaHuku.  [loctymnaTsl
CIEUUAIBHOW TEOPUM OTHOCUTEIBHOCTU: WHBAPUAHTHOCTh MOJYJISI CKOPOCTHU
CBETa B BaKyyMe, PUHIIUI OTHOCUTEIHHOCTH DUHIIITECHHA.
OTHOCHUTENBLHOCTh OJTHOBPEMEHHOCTH. 3aMEJJIEHUE BPEMEHHU U COKpAIICHUE
JUIMHBIL.
DHEprus U UMITYJIbC PEIATUBUCTCKON YaCTHUIIBI.

CBs13b MaccChl € PHEPruel U UMITYJIbCOM PEISTUBUCTCKOW YaCTHIIbI. DHEPIUs
ITOKOS.

Pazgea 7. KBanToBasi pusuka

Tema 1. Inemenmul K6AHMOBOU ONMUKU

®otonsl. opmyna [1nanka cBsi3u 3HEprun (OTOHA C €r0 YaCTOTON. DHEprus
U UMITYJIbC (POTOHA.

OtkpeiTre u uccinenoBanue Gorordpdexra. Onpitel A. I'. CroneroBa. 3akoHBI
dotorpdexra. YpaBuenue DiHmTeiHA 11 hoTodPdekra. «KpacHas rpaHunar
dboTorddexra.

Hasnenne cBera. OnbiThl I1. H. Jlebenena.

XUMHUYECKOE IEUCTBUE CBETA.

TexHuyeckue yCTpOHWCTBa W NPAKTHUECKOE NpPHUMEHEHHE: (HOTOIIEMEHT,
(dboToaTYMK, COJIHEUHAsl OaTapest, CBETOAUO/I.

Jlemoncmpayuu

®doToddeKT Ha YCTaHOBKE ¢ IMHKOBOM IJIACTHHOM.

HccnenoBanne 3akoHOB BHEITHET0 (poToaddekTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopna mo paccessHUIO 0 -HacCTHIL.
[lmanerapHas mogmens aroma. llocrynater bopa. U3nydyenue u morjonieHue
(GOTOHOB MpU Mepexoje aToMa C OJHOIO YPOBHSI 3HEPrHMM Ha Jpyroil. Bujel
criekTpoB. CIIEKTp YpOBHEW SHEPTUM aTOMa BOJAOPOA.

BousiHOoBBIE cBOViCcTBA yacTull. Bosnbl ne bpoiiist. KoprycKynsipHO-BOJIHOBOM
JTyaJin3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyUCHHUE.

TexHuueckue yCTpOMCTBA U NPAKTUYECKOE IPUMEHEHHE: CIEKTPajbHbIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBbII KOMIIBIOTED.

Jlemoncmpayuu

Mopnens onsita Pesepdopna.



Omnpenenenue JJIMHBI BOJIHBI J1a3epa.

HabGnronenue JInHeHyaThIX CIEKTPOB U3ITyYEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

HaOGmronenue mmHe4aToro crekTpa.

Tema 3. Amomnoe sa0po

OKCIEpUMEHTBI, JOKa3bIBAIOIINE CIOKHOCTh CTPOeHHs sapa. OTKpbITHE
paanoaktuBHocTH.  OmnbiTel  Pesepdopma 1o ompeneneHuro  cocrasa
paanoakTuBHOrO wu3nmydyeHuss. CpoiictBa anbda-, Oera-, TaMMa-U3IyuYEHUS.
Binsinue paaAnoakTUBHOCTH Ha KUBbIE OPTaHU3MBI.

OTtkpeiTHE TpOTOHA M HeWTpoHa. HykimonHas monens siapa IeiizenOepra—
NBanenko. 3apsan sapa. Maccosoe uncno sapa. M3oromnsl.

Anbda-pacnaa. ONEKTPOHHBIA M TO3UTPOHHBIM Oerta-pacmaa. ['amma-
U3IIy4eHHE. 3aKOH PaJIMOAKTHUBHOIO paclaja.

DHeprus CBA3M HYKJIOHOB B sjipe. Snepubie cuibl. Jlepekt Macchl sapa.

Snepnsbie peakunu. [lenenue u cuHTE3 AOEP.

SAnepuwiii peaktop. Tepmosinepubiii cunTe3. [IpoOnembl M HEPCHEKTUBBI
AJIEPHOU SHEPTETUKHU. JKOJOTUYECKHUE ACTIEKTHI IEPHON SHEPTETHUKHU.

OnemeHTapHbIe YaCTULbl. OTKpPBITHE MO3UTPOHA.

MeTonbl HAOJIIOIEHHS U PETUCTPALIUN 3JIEMEHTAPHBIX YaCTHLI.

@dyHIaMeHTalbHbIe B3aUMOJAEHCTBUA. EAMHCTBO PU3NUYecKoil KapTUHBI MUPA.

TexHuyeckue yCcTpouCcTBa U IPAKTHUYECKOE IIPUMEHEHHUE: TO3UMETP, KaMmepa
Bunbcona, simepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

Cu€TurK MOHU3HUPYIOIINX YACTHLI.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

HccnenoBanre TpeKOB 4acTHIL (10 TOTOBBIM (oTOrpadusim).

Pa3zgea 8. DiieMeHTBI ACTPOHOMHUU M ACTPOPUIMKH

Otansl pa3BUTHs acTpoHoMuU. [IpukiagHOe 1 MUPOBO33PEHUYECKOE 3HAUCHUE
aCTPOHOMMH.

Bun 3Bé3mHoro nHeba. Co3Be3aus, spKye 3BE3NBI, IUIAHETHI, MX BHJIMMOE
JIBIDKCHHE.

ComHeunas cucTema.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprum CoiHI@ W 3BE3.
3BE3/7IbI, MX OCHOBHBIE XapaKTEpUCTUKHU. JluarpamMma «CHEKTpalbHBIM KJlacC —
CBETHUMOCTB». 3BE3NBI TJIaBHOM ITOCIIEAOBATEILHOCTH. 3aBHCHUMOCTH «Macca —
CBETUMOCTBY» JJI1 3BE3]l TJIABHOM MOCJIEI0BATEILHOCTU. BHYTpeHHEE CTpOEHHE
3B€311. COBpeMEHHBIEC TIPEJCTABICHHUS O MPOUCXOXKACHUU U dBoitonnu CoJiHIIA U
3BE31. DTaIbl )KU3HU 3BE3I.



Mneunsiii Ilyte — Hama [Mamaktuka. ITonoxenue n aBukenue ConHia B
[Nanmaktuke. Tunel ranaktuk. Pagnoranaktuky m kBaszapbl. YEpHBIE NBIPHI B sApPAx
rajgaKkTHK.

Bcenennas. Pacuupenne Beenennoit. 3akon Xa06ua. Pa30eranue rajnakTuk.
Teopus bonpiioro B3peiBa. PEMKTOBOE M3ITyUEHHUE.

Macmrabnas ctpykrypa Beenennoid. MertaranakTuka.

Hepeménnbie mpo6iieMbl aCTPOHOMUH.

Yyenuueckue nabnooenus

HabGmronenus: HeBOOpYKEHHBIM TJ1a30M C UCIOJIb30BAHUEM KOMITbIOTEPHBIX
NPWIOKEHUHN I ONPEIeNICHUs MOJI0XKEHUsI HEOECHBIX 00bEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3a1sA CEBEPHOrO MOJyIIapys U IPKUE 3BE3MBL.

Hab6nronenus B Teneckon JlyHsl, mianet, Maeuynoro Ilytu.

O6o0maromniee MOBTOPEHUE

Ponp ¢u3uku u acTpoHOMHHM B 5SKOHOMHYECKOW, TEXHOJOTHYECKOM,
COLIMAJIBHOM M ATUYECKOU c(pepax nesTeaIbHOCTH YEIOBEKa, POJIb U MECTO (PU3MKH
Y aCTPOHOMHUHU B COBPEMEHHOI HAy4YHOM KapTHHE MHUPA, pOJib (PU3HUYECKOU TEOPUU
B (OpPMHpPOBAHWM TPEACTABICHUA O (U3UUYECKON KapTHUHE MHUpa, MECTO
¢u3nyecKoil KapTUHBI MUpa B OOILEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IIPEACTABICHUN O IIPUPOJIE.

MexnpeaMeTHbie CBSA3H

N3yuenue kypca ¢usnku 0a3oBoro ypoBHs B 11 kmacce ocylecTBIsieTcs C
y4ETOM COAEPKATEIbHBIX MEKIIPEAMETHBIX CBSI3€ C KypcaMH MaTEMaTHKH,
OMONOTHU, XUMHH, TeoTpadyu U TEXHOJIOTHUH.

Meosicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
MO3HAHUA: SIBJICHWE, HAay4HbIA (akT, runore3a, (puU3nyeckas BEIUYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelIeHHWE CUCTEMbl YPAaBHEHUH, TPUIOHOMETPUUYECKHUE
(GYHKIUHM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJECTBO, BEKTOPHl M MX IMPOEKIMH HA OCU KOOPAMHAT, CIOXKEHHE BEKTOPOB,
MPOU3BOJIHBIE 3JIEMEHTAPHBIX (DYHKIMI, TPU3HAKK TOJ00US TPEYrOJIbHUKOB,
ompeiesIeHHe UIONIAIU TIOCKUX GUryp u o0bEMa Tel.

bBuonocus: snekrpuyeckue SBICHUS B JKUBOM MNpUPOJE, KojeOaTelbHbIE
JBUKEHHS B )KUBOW NPUPOJE, ONTUYECKUE SIBJICHUSA B )KMBOW MPUPOJIE, TIEUCTBUE
paavanyy Ha )KMBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKasA CTPYKTYpa TBEPIBIX
TEJI, MEXaHU3Mbl OOpa30BaHMs KPHUCTAUIMYECKON PpEIIETKH, CHEKTPaTbHBIN
aHaJIN3.

l'eocpagpua: MarHuTHBIE TIOJMIOCA 3€MJIM, 3aJ€Kd MAarHUTHBIX pYI,
dhoTochEMKa 3eMHOM MOBEPXHOCTH, MPEJICKaA3aHUE 3eMJIICTPSCCHUIA.



Texnonocusa: NWUHUAM DJJIEKTPOINEpenady, TEHEPATOpP IEPEMEHHOr0 TOKa,
AJEKTPOJIBUTATENIb, MHAYKIHOHHAs II€Yb, pajap, PaAUONPUEMHUK, TEIIEBU30D,
anTeHHa, TenedoH, CBU-meub, NMpOEKIMOHHBIN ammapar, BOJIOKOHHAS ONTHKA,
COJIHCUHAs OaTapes.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30OBAHU A

OcBoenne yueOHOro mnpenmera «@Pu3nMkKa» Ha YpPOBHE CpPEIHEro OOIIEro
oOpa3zoBaHus (0a30BBIM YPOBEHB) JOJKHO OOECIEUUTHh JTOCTHIKEHHUE CIICTYIOIINX
JMYHOCTHBIX, METAIPEIMETHBIX M MTPEIMETHBIX 00Pa30BaTEeIbHBIX PE3yJIbTaTOB.

JIMYHOCTHBIE PE3YJbTATDBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHMs yueOHOro npenMera «Dusmka» T0IKHbI
OTpakaTb TOTOBHOCTh M CIOCOOHOCTH OOyYaroluXcsi PYKOBOJICTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TO3UIMENH JMYHOCTH, CHUCTEMOW I[EHHOCTHBIX
OpUEHTAIluM, TO3WTUBHBIX BHYTPEHHUX  YOEXKIEHHI, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMbITA U OMbITA AEATEIBHOCTH B MPOILIECCE pean3alii OCHOBHBIX HaIlpaBIICHUI
BOCIIMUTATENBHOUN AESITENBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKOM MO3ULIMKU 00YYaIOIIEeTOoCsl KaKk aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUKCKOTO OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX T'YMAaHUCTUYECKHX |
JIEMOKPAaTUYECKHUX LIECHHOCTEW;

FOTOBHOCTh BECTH COBMECTHYIO NIESTEIIBHOCTh B MHTEpPECAX TIPa)kKIaHCKOTO
oOILIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHu3aluy;

YMEHHE B3aUMOJIENICTBOBATH C COLIMATIbHBIMU MHCTUTYTAaMH B COOTBETCTBUH C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTApHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) IAaTPUOTHYECKOTO0 BOCTIMTAHMA:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON HUJICHTUYHOCTH,
NaTpUOTU3MA;

LIECHHOCTHOE OTHOILIEHUE K TOCYIapCTBEHHBIM CHMBOJIAM, JOCTHKEHUAM
POCCUICKUX YUEHBIX B 00J1acT (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
JESTEIIbHOCTU YYEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO OYyAYIIETO;

4) 3CTETHYECKOT0 BOCIIMTAHMA:

ACTETUYECKOE OTHOUIEHHE K MHUPY, BKIIFOUYasl 3CTETUKY HAYYHOI'O TBOPYECTBA,
npucyuero pu3n4eckon Hayke;



5) TpyA0BOT0 BOCIIUTAHUSI:

UHTEpEC K pa3ln4yHbIM cdepaM MpodhecCHOHATBHON IesSTEIbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOM M TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBINA BHIOOD
Oyayuieil npodeccuu U peaan3oBbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbl;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 001acTu
(U3UKK HA TPOTSKEHNUN BCEH KU3HH;

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

C()OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIBTYpbl, OCO3HAHUE TIJI00AIBHOTO
XapakTepa dKOJIOTMYECKHUX Mpodiiem;

IUIAHUPOBAHKE U OCYILECTBIICHUE IEHCTBUN B OKPYXKaIOILIEH Cpelie Ha OCHOBE
3HAHUSA LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

pacIIMpeHre ONbITa AEATEIBHOCTH HKOJOTHYECKOM HaNpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (U3HKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUSA, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSA (PU3NUECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM [EATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
U3y4eHUs  (QU3MKU  OCYLIECTBJIATH  NPOEKTHYIO U HCCIEIOBATEIbCKYIO
NEATEIbHOCTh UHAUBUIYaJIbHO U B IPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE yUeOHbIE eiicTBUSA
ba3oBble jornueckune geiicTBUs:
CaMOCTOATENLHO  (OpMyJNIHMpOBaTH W aKTyalIM3upoOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMPENENATh IENH JEeATeIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,
BBISBJISIT  3aKOHOMEPHOCTHM M TMPOTUBOPEYUST B  PacCMaTPUBAEMBIX
(bU3NYECKUX SIBICHUSIX;
pa3pabaThiBaTh IUJIAH PEIICHHs] MPOOJIEMBbI C yYETOM aHAIM3a WMEIOIIUXCS
MaTepUaJIbHBIX U HEMAaTEPUAIIBHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTD, OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUMN JEATEIbHOCTH,
KOOPJIMHUPOBAaTh W  BBHIMIOJIHATH pabOTy B  YCIOBHUSIX  PEATBHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHUCTBUS,
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH KU3HEHHBIX MTPOOJIEM.
Bba3oBble ucciaenoBareibCKue 1eiCTBUA:
BJIaJIETh HAyYHOW TEPMUHOJOTHEH, KIIFOYEBBIMU MOHSATHUSAMU M METOJaMH
buznueckoil HayKu;



BIIAJICTh HABBIKAMHU y4e€OHO-HCCIICIOBATEIHCKON M MPOSKTHOMN NESITEIbHOCTH
B o0ylactu (pu3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIHbHOMY TTOUCKY
METOJ/IOB pelIieHusl 3a/1ad (U3UIECKOTO CONCpKAHUS, MPUMEHEHHUIO Pa3INIHBIX
METOJIOB ITO3HAHUS,;

BJIQJIETh BHJAMHU JICSITEIBHOCTH IO TIOJYyYCHHIO HOBOTO 3HAHUA, €ro
WHTEPIpPETAlUNA, MPEeOOpPa3OBaHUI0 W TPUMEHEHHUI0O B PA3IMYHBIX YUYEOHBIX
CUTYaIMsIX, B TOM YHCJIE TIPH CO3/IaHUN YICOHBIX MMPOCKTOB B 00J1aCTH (HH3HUKH;

BBIABJIATh TPUYMHHO-CJICACTBEHHBIC CBS3M U aKTyaJIUW3UpOBaTh 3ajJiady,
BBIJIBUTAaTh THUIIOTE3Yy €€ PEIICHHS, HaXOJIWUTh apryMEHTHI JJIs JI0Ka3aTelIbCTBa
CBOUX YTBEP)KJICHHUH, 3a]1aBaTh NapaMeTPhbl U KPUTESPUHU PEIICHUS;

aHANMM3UPOBATh TIOJNYYCHHBIC B XOJEC PEIICHHUS 3a7addl  pPe3yJIbTaThl,
KPUTUYECKHA OIICHUBATh UX IOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (HOPMYIHPOBATh COOCTBEHHBIC 3a7adyd B 00pa30BaTEIIbHOM
NEATETLHOCTH, B TOM YHCIIC TIPH U3yYCHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CHTYAIlUsIM, OIICHUBATH MTPUOOPETEHHBIN OIIBIT;

yMETh TIEPEHOCUTh 3HaHWA TI0 (HU3MKE B TPAKTUICCKYIO 00JacCTh
JKM3HEICITEIIBHOCTH;

yMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX IIPEAMETHBIX 00JIacTe;

BEIJIBUTATh HOBBIC HJICH, TTPEIaraTh OpUTHHAIBHBIC TOAXOBI U PEIICHMUSI,

CTaBUTH MTPOOJIEMBI U 33/1a4UH, JIOIMTYyCKAIOIINE aTbTEPHATHBHBIC PEIICHUS.

Pa6ora c nndopmanueii:

BJIaJIeTh HaBBIKAMH IOJYYCHHS HMHGOpPMAIUA (PU3MUECKOTO COACPKAHUS U3
HMCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSATEIIBHO OCYIIECTBIATh ITOUCK, aHAJIM3,
CUCTEMATHU3AIMIO W HWHTEPIIPETAINI0 MHPOPMAIMKM PA3IUYHBIX BHIOB W (HOpM
MIPEICTABIICHHUS,

OIICHUBAThH JIOCTOBEPHOCTHh HH(POPMAITUH;

WCIIOJB30BaTh  CPEACTBa  HMH(POPMAIIMOHHBIX W KOMMYHHKAITMOHHBIX
TEXHOJIOTHHA B PEIICHWH KOTHUTHBHBIX, KOMMYHHKATUBHBIX W OPTaHU3aIIMOHHBIX
3aJlad ¢ CcoOMoJieHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TUTHCHBI, PECypcocOepeKeHHUs, TPABOBBIX W  OTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

CO3/IaBaTh TEKCTHI (DU3UYECKOTO COJEp)KaHHS B Pa3IM4YHBIX (Gopmarax ¢
y4€TOM Ha3HAYCHUS HH(POPMAIIUU | TIEIICBOM ayIUTOPHH, BRIOUpast ONTUMATILHYIO
dbopMy TIpEICTaBIICHHS ¥ BU3yaTH3aIiH.

KoMMyHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIe NeiCTBHA:
OCYUIECTBJISATh OOIIEHHME Ha Yypokax (HU3MKM W BO BHE-ypPOUYHOU
NEesATEIbHOCTH;



pacro3HaBaTh MPEANOCHUIKA  KOH(DIUKTHBIX CUTyallMd W CMAr4ath
KOH(JIUKTBI;

pa3BEPHYTO U JIOTMYHO H3JIaraTb CBOIO TOYKY 3pPEHHUSI C HCIIOJIb30BAHHUEM
SI3BIKOBBIX CPEJICTB;

NOHUMATh W HCIOJB30BaTh MPEUMYIECTBA KOMAHIHONW M WHAWBUIYaTbHOM
padoThI;

BbIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX ICHCTBHH C y4éTOM OOIIMX
MHTEPECOB M BOZMOKHOCTEH KaXkJJ0T0O WieHa KOJJICKTHBA,;

OpUHUMATh LEIHM  COBMECTHOM  JEATENIbHOCTH, OPTraHU30BBIBATH U
KOOPJAMHUPOBATh JEUCTBUS TO €€ MOCTMXKEHHUIO: COCTABIIATH IUIAH JIEHCTBUI,
pacmpenenartb poid ¢ Y4ETOM MHEHHMHA Y4YaCTHUKOB, OOCYXIaThb pE3yJbTaThl
COBMECTHOM padoThI;

OLICHMBAaTh KayeCTBO CBOETO BKJIAJa W KaXJOr0 y4YacTHHMKAa KOMaHIbI B
oOIIMii pe3ysIbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

npeqjaraTh HOBBIE TPOEKTHI, OICHUBATh HAECH C TO3UIMH HOBH3HBHI,
OPUTHHATBHOCTH, MPAKTUYECKON 3HAUNMOCTH;

OCYIIECTBIISITh TMO3UTHUBHOE CTPATETUYECKOE TOBEACHUE B Pa3IMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpaXKEHHE, ObITh HHUIIMATUBHBIM.

PeryasiTuBHbIe yHUBEpPCAJbHbIE YUeOHbIE 1eliCTBUS
Camoopranusamnus:

CaMOCTOATENILHO OCYIIECTBIISTh MO3HABATEIbHYIO JIESITEIILHOCTh B 00JacTH
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1aUH;

CaMOCTOSITEJIbHO COCTaBJISITh IUIAaH PEIICHUS PACUETHBIX W KAaYECTBEHHBIX
3aJ1a4, TUTaH BBIMOJIHEHUS MTPAKTUYECKON pabOThI C yUETOM UMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MIPEANOYTECHUM;

JaBaTh OIICHKY HOBBIM CHTYAIlHsIM;

pacuupsATh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTCHUMH;

JeaTh OCO3HAHHBIM BBIOOpP, AapryMEHTHpPOBAaTH €ro, OpaTh Ha ceOs
OTBETCTBEHHOCTb 3a PEILICHHUE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO M TMPOSIBICHUIO H3PYAMIMH B 00JacTH
(GbU3UKH, TOCTOSIHHO MOBBIIIATH CBOM 00pa3oBaTeIbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, IMOIMOHAJILHBII HHTEJJIEKT:

JaBaTh OIIEHKY HOBBIM CHUTYaIUsIM, BHOCHUTb KOPPEKTHUBBI B NESTEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB IIEISIM;

BJIaJIeTh ~ HaBBbIKAMU  TO3HABATEIBHON  peduiekcuM Kak  OCO3HAHUSA
COBEpIIAEMbIX JICMCTBUM M MBICIUTENBHBIX TMPOIECCOB, HMX pe3yJbTaTOB U
OCHOBaHUIM;



UCITOJIB30BATh MPUEMBI PeIICKCUU TSI OIICHKU CUTYyalliH, BEIOOpa BEPHOTO
pEIICHMST;

yMETh OIIEHWBATh PUCKH W CBOCBPEMEHHO MPUHUMATH PEIICHUS IO MX
CHUKEHMUIO;

NpUHUMATh MOTHUBBI W apryMEHTHl APYrUX TMpH aHalM3e pe3yibTaToB
JeSITEIbHOCTH;

MPUHUMATh Ce0s1, TOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

NpUHUMATh MOTHUBBI W apryMEHTHl APYrUX TMpH aHalM3e pe3yibTaToB
NEeSATEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OIIMOKH.

B mpouecce qocTKEHHS] TUYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPaAMMBI
no ¢u3MKe IS YPOBHS CpPEIHEro o0Iero oOpa3oBaHUs Yy OOydYaroUIUXcCs
COBEpLICHCTBYETCS HIMOIIMOHATBHBIN UHTEJIEKT, MpeAnoararonmii
Cc(OpMUPOBAHHOCTD:

CaMOCO3HAHUS, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHATIFHOE
COCTOSIHHE, BUACTh HAPABICHUS PA3BUTHSA COOCTBEHHOW 3MOIMOHAIBLHON C(ephl,
OBITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUS, BKIIOYAIONIETO CAMOKOHTPOJIb, YMEHHE TPUHUMATH
OTBETCTBEHHOCTh 32 CBOE IIOBEACHME, CIIOCOOHOCTh aJalTUPOBAaThCA K
AMOITMOHAIEHBIM U3MEHEHHSIM U TIPOSIBIIATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTpPEHHEH MOTHBAIlMH, BKIIOYAIOIIEH CTPEMIICHHE K JOCTIKEHUIO e U
yCcrexy, ONTHMU3M, WHUIIMATUBHOCTh, YMEHHE JEHCTBOBATh HMCXOJs M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh IMOIIMOHAIEHOE COCTOSTHUE
JIPYTUX, YYUTHIBATH €r0 TP OCYIIECTBICHUH OOIICHUS, CIIOCOOHOCTh K
COUYYBCTBHIO M CONEPEIKUBAHUIO;

COIIMAJIbHBIX HABBIKOB, BKITFOUAIOIIUX CIIOCOOHOCTH BHICTPAUBATh OTHOIICHHMSI
C IPYyTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIISATh UHTEPEC U pa3pemiaTh KOH(IUKTHI.

NPEAMETHBIE PE3YJIBTATBI

K KOHIY OBYYEHMUS B 10 KIIACCE

K xonmy obyuyenuss B 10 kiacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YYAIOIIUXCS YMEHU:

JEMOHCTPUPOBATh Ha IMpUMEpax Pojb U MeCcTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KapTUHBl MUpaA, B PAa3BUTUU COBPEMEHHON TEXHUKHU WU
TEXHOJIOTUH, B IPAKTUYECKOM JESATEIIBHOCTH JIFOJIEH;

YUUTHIBaTh TPAHUIBl MPUMEHEHUS W3YUYCHHBIX (U3NYECKUX MOJEIIEeH:
MaTepuagbHas TOUKa, MHEpIUAIbHAs CUCTeMa OTCYETa, aOCONIIOTHO TBEPAOE TEJO,



WJICATbHBIN Ta3, MOJEIU CTPOEHUS Ta30B, KUJIKOCTENM W TBEPIBIX TEJ, TOUECUHBIN
ANEKTPUUYECKUN 3aps]l IPU pelieHnn (PU3nIecKux 3aaay;

pacro3HaBaTh (pU3HUECKUE SIBICHUA (MPOIECCHI) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXAHWKH, MOJIEKYJISIPHO-KUHETUYECKOW TEOPHUHM CTPOCHHMS BEIIECTBA U
ANEKTPOAMHAMUKHU:  PABHOMEPHOE W PAaBHOYCKOPEHHOE  MPSMOJUHEWHOE
JBH>KCHUE, CBOOOJHOE TMAaJICHUE TeJ, JBHXKEHUE 10 OKPY>KHOCTH, HWHEPIUS,
B3aumojiecTBue Ten, nuddys3us, OPOYHOBCKOE NBIKCHHE, CTPOSHUE JKUIKOCTEH
U TBEPABIX TEJ, U3MEHEHUE 00bEMA TeJl IIPU HArPEBAHUM (OXJIAXKICHUH ), TETLIOBOE
paBHOBECHE, WCIIAPEHUE, KOHJCHCAlMs, IUIABJICHUE, KPHUCTAIUIA3AlUs, KUIICHHE,
BJI&YKHOCTh BO3/lyXa, OBBIIIEHUE JIaBJICHUS ra3a MPU €ro HarpeBaHUM B 3aKPbITOM
COCyZle, CBSI3b MEXAY IIApaMEeTPAMH COCTOSIHMS Tra3a B  HM30IPOLECCaX,
AIEKTpU3aLMs TEJl, B3aUMOJEHCTBUE 3apsI0B;

ONKCHIBATh MEXAHUYECKOE JIBI)KEHUE, UCIONb3ysl (DU3NYECKUE BEITUYMHBI:
KOOpJIMHATa, IIyTh, IIEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tejla, CHIIa,
UMITYJIbC T€Jla, KHHETUYECKasi SHEPrusi, MOTEHIHUAIbHAS SHEPIusi, MeXaHUuecKas
paboTa, MeXaHUYECKass MOINHOCTh;, MPU OINKHCAaHWU TMPABWIBHO TPAKTOBATH
(U3UYECKUIT CMBICT MCHOJIb3YEMbIX BEIMYMH, MUX OOO3HAUCHHS M €IUHUIIBI,
HaXOJUTh (OPMYJIbI, CBSA3BIBAIONIUE JTAHHYIO (DU3UYECKYIO BEIMYUHY C JPYTUMU
BEJINYMHAMU;

ONUCHIBAaTh M3YYCHHBIC TEIUIOBBIE CBOWCTBA TEJI M TEIUIOBBIE SIBICHUS,
UCIONB3Ysl (U3MUYECKUEe BEJIMYMHBI: JaBJICHHE Ta3a, TeMmIleparypa, CpeaHss
KUHETUYECKasi SHEPrysi XaOTUYECKOr0 JBHXKEHUS MOJIEKYJ, CPEIHEKBaIpaTUUHAs
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIJIOTHI, BHYTPEHHSIS JHEprusi, padbora rasa,
KOO (PUIIMEHT TMONEe3HOTO JCUCTBHUS TEIUIOBOTO JIBUTATENsl; TPH OMUCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUI CMBICT HCHOJIB3YEMbIX BEIWYMH, HX
o00O3HaYeHUsI W E€IUHMIIBI, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIINE JIAHHYIO
(PU3MUECKYIO BEIMUUHY C JPYTUMH BEINYNHAM;

OMUCHIBATh U3yUYEHHBIE AIEKTPUUECKUE CBOKMCTBA BEILIECTBA U SJIEKTPUUECKUE
sABJICHUS (TIPOLIECCHI), UCTIONB3Ysl (PU3NUYECKUE BEIUUYUHBI: JICKTPUUECKUMN 3apsij,
AIEKTPUYECKOE TO0JIE, HANPSHKEHHOCTD IMOJIsI, TOTEHIMAJ, PA3HOCTh MOTEHIMAJIOB,;
NPy OINMHCAHUM TIPABWJIBHO TPAKTOBAaTh (DU3UYECKUN CMBICT HCIOIb3YEMbIX
BEITMYMH, WX OOO3HAYCHMS] W EIUHUIIBI; YKa3bIBaTh (POPMYJIBI, CBS3BIBAIOIIUE
JTaHHYI0 (PU3UYECKYIO BEJIUYHHY C APYTHMH BEIHUYNHAMU,

aHaJTU3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONB3Yys (PU3MUecKue
3aKOHBI ¥ IIPUHIMIIBL: 3aKOH BCeMUpHOTO Tsarotenus, I, 11 u III 3akonsl HeroToHa,
3aKOH COXPAHEHUS MEXAaHMYECKOW DSHEPruu, 3aKOH COXPAHEHUS UMITYJIbCa,
NPUHLUIN CYNEPNO3UIMUA CWJI, MPHUHIUMI PABHOINPABUS HHEPLUAIBHBIX CHUCTEM
OTCYETA, MOJICKYJISIPHO-KMHETUYECKYI0 TEOPUIO CTPOEHHUS BEIIECTBA, TI'a30BbIC
3aKOHBI, CBSI3b CPEIHEN KMHETHUYECKOW HEPIUU TEIUIOBOTO JIBUKEHHS MOJIEKYJI C



aOCOJIIOTHOM TeMIIepaTypoOM, MEPBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHEHHUS
ANIEKTPUYECKOro 3apsia, 3akoH KyloHa, Hpu 3TOM pas3inyaTh CIOBECHYIO
(bOpMyIIMPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAKEHUE M YCJIOBUA (TpaHUIIB,
00J1acCTH) TPUMEHUMOCTH;

OOBSCHATh OCHOBHBIE TMPUHIMIBI JCHCTBUS MAalllMH, NOPUOOPOB H
TEXHUYECKUX YCTPOMCTB; pa3auyarh yCJIOBHs UX O€30MACHOIO MCIOJIb30BAaHUSA B
MMOBCEHEBHOM JKHU3HMU;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIEIOBAHUIO (DU3UUYECKUX SIBIICHUUA W
MPOIIECCOB C HCMOJB30BAHUEM MPSIMBIX M KOCBEHHBIX W3MEPEHUW, MPU 3TOM
dbopmynupoBath MpodlieMy/3aadyy M TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTaHOBKY M3 MPEIOKEHHOTO OOOpY/IOBaHHUSA, MPOBOJUTH OIBIT M
bopMyIMpPOBATH BHIBOHI,

OCYILIECTBIISAThH NMPSAMbIE U KOCBEHHbIE U3MEPEHUSI (PU3NYECKUX BEIUYUH, NPU
TOM BBIOMpaTh ONTHUMAJIBHBIM CIIOCOO HM3MEPEHHUs U MCIOJIb30BaThb HW3BECTHHIE
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCJENOBATh  3aBUCHUMOCTH  MEXIYy  (PU3MYECKUMHU  BEIUYMHAMHU  C
UCIIOJIb30BAaHUEM TNPSIMBIX H3MEPEHUH, MPU 3TOM KOHCTPYUPOBAaTh YCTaHOBKY,
(¢ukcHpoBaTh pe3yJbTaThl MOJYYEHHOM 3aBUCUMOCTH (U3NYECKUX BEJIMYMH B
BUJIe Ta0OnMIl U rpauKoB, AeNaTh BBIBOJBI IO PE3YJIbTaTaM UCCIEIOBAHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MpU MPOBEACHUM UCCIEIOBAHUM B
paMKax ydeOHOTO OHKCIIEPUMEHTa, Yy4eOHO-HCCIIENOBATENbCKOM U MPOEKTHOU
JESITEIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M J1aOOPATOPHOIO
00opyI0BaHUS;

pemaTrh pacuéTHble 3aJaydl C SIBHO 3aJaHHON (DM3MYECKOW MOJENbIO,
UCIOJIBb3Ysl (PU3UUECKUE 3aKOHBI M IIPUHIIMIIBI, HA OCHOBE aHajM3a yCJIOBUS 3a/1a4u
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIITh (PU3NUYECKHE BEJIMYMHBI U (POPMYIIbI,
HEOOXOJUMbIE ISl €€ pellleHus, MPOBOAUTHh PACYETHl U OLIEHUBATh PEAIbHOCTD
MOJIyYE€HHOT0 3HaueHus (PU3NUECKON BEJINUNHBI;

peniaTh KaueCTBEHHbIE 33Ja4l: BBICTPAUBATh JIOTUYECKH HETPOTHBOPEUUBYIO
LEMOYKY pPACCYXKICHUN C OMOpOM Ha M3yUYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuzndeckue SBICHUS;

UCIIONB30BaTh  MPH  pPEIIEHWH  ydyeOHBIX  3aJady  COBpPEMEHHBIC
UHGOPMAILIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUN
U TPECTABJICHUS YYEOHOW W HAy4YHO-TIONMYJIAPHON MHGOPMALIMH, TOTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHYECKH aHAJIM3UPOBATH MOTyYaEMYI0 HH()OPMAIHIO;

IPUBOJUTH MPUMEPHI BKJIaJla POCCUNCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHE NPOLECCOB OKPYKAIOLIEr0 MHpa, B pa3BUTHE
TEXHUKH U TEXHOJIOTHUH;



UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KU3HU
Ui obecrieueHus: 6€30MacHOCTU MPH OOpallleHUH ¢ MPUOOpPaMU U TEXHUYECKUMU
YCTPONCTBaMM, Ul COXPAHEHUS 3JJ0POBbS U COOJIIOAEHUS HOPM 3KOJOIMYECKOTO
MOBEJICHUS B OKPY>KaloLIeH cpene;

paboTath B TIpyMNe C BBHIIOJIHEHUEM PA3JIMYHBIX COIHUAIBHBIX POJICH,
IUTAHUPOBaTh PabOTy TPyNNbl, PalMOHAIBHO pACHpeleisTh OOS3aHHOCTH U
IUTAHUPOBATh JIEATEIHHOCTh B HECTAHIAPTHBIX CUTYyalMsIX, aJ€KBaTHO OLIEHUBATH
BKJIa/1 KaX/I0TO U3 YYaCTHUKOB I'PYIIIbI B PEIIEHHE pacCMaTprUBaeMon poOIeMBbl.

K KOHIIY OBYUYEHUS B 11 KITACCE

K koniy oOyuenuss B 11 kJiacce npeaMeTHbIE pPe3yiabTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIUXCSI YMEHUM:

JIEMOHCTPUPOBATh Ha IMpUMEpax pojib U MecTo (U3uKu B (HOPMHPOBAHUU
COBPEMEHHOW HAy4YHOW KApTUHBI MHUpa, B Pa3BUTUU COBPEMEHHOM TEXHHUKUA M
TEXHOJIOTUH, B NMPAKTUYECKON IEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh M €IUHCTBO
(bu3MYECcKOi KapTUHBI MUPA;

VYUTHIBATh TPAHUIBI TPUMEHEHHUS M3YYCHHBIX (UBUYECKUX MOJCICH:
TOYEUHBIN AJEKTPUUECKUH 3apsl, JIyd CBETa, TOUECUHbII UCTOUYHHUK CBETA, SACpPHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOIO sipa MpH PEHIeHUH (PU3NIECKUX
3a/1ay;

pacrno3HaBath (GU3UYECKHUE SIBJICHUS (MPOLIECCh) U OOBICHATh UX HAa OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (DU3HKH: DIIEKTPpUUYECKAs] MPOBOJAUMOCTb,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEHCTBUSl TOKA, B3aMMOJICHCTBUE
MAarHuTOB, JJICKTPOMAarHuTHAas WHAYKUHWS, JACHCTBHE MAarHUTHOrO TIOJSI Ha
MPOBOJAHUK C TOKOM M JBIDKYIIUWUCS 3apsii, DJICKTPOMArHUTHBIE KoJieOaHUS U
BOJIHBI, MPSIMOJIMHEHHOE PacCHpOCTpaHEHUE CBETa, OTPAXKECHHUE, MPEIOMIICHUE,
uHTepdepeHnus, audpakuus W MOJSpU3alUsg CBETa, JUCIEPCUS CBETa,
dboTtoanekTpudeckuii 3pdext (poTodrddeKT), CBETOBOE TaBICHNES, BOSHUKHOBCHUE
JUHEWYaTOro CHEeKTpa aToMa BOJOpPOJa, €CTECTBEHHAass W HCKYyCCTBEHHas

PaIMOAKTUBHOCT;
OMHUCHIBATh M3YUYCHHBIC CBOWCTBA BeIIECTBA (PIEKTPUUYECKUE, MarHUTHBIE,
ONTHUYECKHE,  DJIEKTPUUYECKYI0  IMPOBOJUMOCTH  pPa3NUYHBIX  Cpea) |

AJIEKTPOMArHUTHBIC SIBIICHUS (TIPOIECCHI), MCTIONB3YS (DU3UYECKUE BEITMYMHBIL:
DIEKTPUYECKUIN 3apsil, CHJIa TOKA, DJIEKTPUUYECKOE HANPSIKEHUE, DIIEKTPUUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JIEKTPOJBIKYIIAas Cuiia, paboTa TOKa,
WHIYKIUST MarHUTHOrO MojisA, cwia Ammepa, cuia JlopeHia, MHIyKTUBHOCTb
KaTylIKH, SHEPrUsl JJICKTPUYECKOr0 W MArHUTHOrO IOJIEW, MEPUOA W YacToTa
KoJeOaHuii B KoysieOaTeTbHOM KOHTYpE, 3apsii W CHJla TOKa B IIpolecce
rapMOHMYECKUX ODJIEKTPOMATHUTHBIX KoJieOaHWi, (OKYCHOE pacCTOsIHUE U



ONTHYECKas CWUJia JIMH3BI, MPU ONHUCAHWHA TPABUIHHO TPAKTOBATH (PU3UUECKHMA
CMBICI UCIIOJb3YEMbIX BEJIMYMH, HX OOO3HAUYEHUS U EIUHUIIBI, YKa3bIBaTh
bopMymBl, CBS3BIBAIONIME JAHHYI (U3WYECKYIO BEJIMYMHY C JIPYTUMHU
BEJMYMHAMU;

ONMKCHIBATh HW3YYEHHBIE KBAHTOBBIC SIBICHUS M MPOIECChI, HUCIOJIb3YS
bu3NYecKue BEIMYMHBI: CKOPOCTh JJICKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI H
4acTOTa CBETA, SHEPTHs U UMITYJIbC (POTOHA, IEPUOJI TIOTypaciiaia, SHEPTHs CBsI3U
aTOMHBIX SIZIEp, TPU ONUCAHUU TPABWIBHO TPAKTOBaTh (PUIUYECKUNA CMBICT
UCIIOJIb3yeMbIX BEJIMYMH, MX OOO3HAYEHWS W EIUHHUIIbI, YKa3bIBaTh (POPMYIIHI,
CBS3BIBAIOLIME JIAHHYI0 (U3MYECKYI0 BEIMYMHY C JPYTUMH BEJIUYMHAMU,
BBIYUCIISITh 3HAaUCHUE (DU3NUECKON BETUUMHBI;

aHaJIu3UpoBaTh (PU3UYECKHUE MPOLECCHl U SBJICHUS, UCIONIB3YS (U3UUYECKUE
3aKOHBI ¥ MPUHLHUIBL 3aKOH OMa, 3aKOHBI NIOCJIEI0BATENBHOTO U MapPaJIeIbHOTO
COEIMHEHUs MPOBOJHUKOB, 3aKOH J[xoyns—JIeHla, 3aKOH 3JIEKTPOMAarHUTHOW
WHYKIIMH, 3aKOH MPSMOJMHEHMHOTO PacpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETAa, YpaBHEHHE OJWHIITEHA Aiia Portorddexra,
3aKOH COXPAHEHUs SHEPrUH, 3aKOH COXPAHEHUS HMITYJIbCA, 3aKOH COXPAaHCHUS
AIEKTPUUYECKOrO 3apsija, 3aKOH COXPAHEHUsI MAacCOBOr0 4ucia, mocryiartel bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pasiinyaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA, €ro MaTeMAaTHU4YEeCKOE BBIPAXXEHHUE M YCJIOBUS (TpaHUIlbl, OOJACTH)
IPUMEHUMOCTH;

ONpENIENIATh HAIIPABICHHE BEKTOPA UHIYKIIMH MarHUTHOTO MOJISI TPOBOJIHUKA
C TOKOM, CUJIbl Amniepa u cuibl JIopeHna;

CTPOUTh U OIKCHIBATh H300paXKEHHE, CO3/IaBAEMOE IUIOCKHM 3epKajioM,
TOHKOM JIMH30M;

BBITIOIHATh HKCIEPUMEHTHI IO MCCIEAOBaHUI0 (DU3NUYECKUX SBJICHUU W
MPOIIECCOB C HCIOJIb30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUM: MPU STOM
dbopmympoBaTh TpobiieMy/3aady ¢ THUNOTE3y Y4eOHOro JKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 MPEIJIOKEHHOTO O0OpYJI0BaHMs, MPOBOJUTH OIBIT U
bopMyIMpPOBaThH BHIBOJIHI,

OCYILIECTBIISITh MPSIMbIE M KOCBEHHBIC M3MEPEHUs (DU3NUECKUX BEIUYMH, MPU
TOM BBIOMpaTh ONTUMAJBHBIN CMOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

UCCIIeIOBAaTh 3aBUCUMOCTH  (DU3MYECKUX BEJIWYUH C HCIOJb30BAHHEM
NpSIMBIX HU3MEPEHUM: MPU ITOM KOHCTPYHPOBATh YCTaHOBKY, (UKCHPOBATH
pe3ynbTaThl MOTYUYEHHON 3aBUCUMOCTH (DM3MYECKUX BEIUYMH B BHUJE TaOIUIl U
rpaduKoB, AeaTh BEIBOABI MO pe3yIbTaTaM UCCIICIOBAHNUS;

coOII01aTh MpaBmiia 0€30MacHOT0 TPyJa MPHU MPOBEICHUU HUCCIEIOBAaHUN B
paMKax y4eOHOro JKCIEpPUMEHTa, Y4eOHO-UCCIIEIOBATEIbCKOM U TMPOEKTHOM



JESTEIIbHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M JaOOPATOPHOTO
000pyIOBAHUS;

pemarb pacy€éTHhlE 3aJauyd C SIBHO 33JaHHOM (PM3MYECKOW MOJEINbIO,
UCHOJB3YS (PU3MUECKHE 3aKOHBI U MPUHIIUIBI, HA OCHOBE aHaJIM3a YCJIOBUS 3a7aun
BbIOMpaTh (PU3NYECKYIO MOJEIb, BBIACIATh (PU3NUECKUE BEITUYHUHBI U (HOPMYIIHI,
HEOOXOJUMBbIE ISl €€ pelleHus, MPOBOAUTH PACUETHl U OLIEHUBATH PEATBbHOCTD
MOJTy4YE€HHOTO 3HaueHUs (PU3NUECKOI BEININHBI;

pelaTh KaueCTBEHHBIE 3aJaUi: BBICTPAUBATh JIOTUYECKU HEPOTHUBOPEUHUBYIO
LENOYKY pacCyX JCHUH C ONOpOH Ha H3YUYCHHbIE 3aKOHbI, 3AKOHOMEPHOCTH U
(buznueckue sSBICHUS,

UCIIOJIB30BaTh  MpPU  PEIIEHWH  Y4eOHBIX  3aJa4  COBPEMEHHBIE
MH(OPMAIIMOHHBIE TEXHOJIOTHH I MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIUN
U TPEJCTaBICHUs y4eOHOW U HAy4yHO-TIONMYJISIpHOM MH(pOpMalUy, MOIYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOJIy4aeMyI0 HH(OPMALUIO;

OOBSACHATh NPUHIUOBI JCHCTBUS MAalIMH, NOPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, pa3inyaTh yCIOBHS MX 0€30MacHOT0 MCIOJIb30BAHUS B IMOBCEIHEBHOM
KU3HH;

IPUBOJUTH PUMEPHI BKJIaJJa POCCUNCKUX U 3apyOECKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKd, B OOBSICHEHHE MPOIECCOB OKPYKAIOIIEIO0 MHpa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTUI;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOM >KU3HU
Uit obecrieyeHus: 6€30MacHOCTU MPU OOPAILEHUH C MPUOOpPAMH U TEXHUYECKUMHU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pOBbS U COOJIIOJIEHUS HOPM SKOJIOTMUECKOI0
TOBEJICHUA B OKPYKaKOIIEH Cpee;

paboTatb B TpyMNIE C BBIIOJHEHUEM pPAa3JUYHBIX COLMAJIBHBIX POJIEH,
IUIAaHUPOBATh PadOTy TPYNIbl, PAUUMOHAIBHO pacHpelensiTh OOS3aHHOCTU U
IUIAHUPOBATH JIESTEIIBHOCTh B HECTAHAAPTHBIX CUTYALMSX, aIEKBaTHO OLICHHBATh
BKJIAJ] KQXKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIIEHNE pPacCMaTpUBaeMON IPOOIIEMBI.



BOCIIMTATEJIBHBIN MOTEHIIAAJ IPEJMETA «®U3UKA»

B BocnuTaHuM JeTed IOHOIIECKOTO BO3pacTa MNPUOPUTETOM  SIBIISIETCS
co3faHue OJaronmpusATHBIX YCIOBUN HAa ypOKax MaTeMaTHKU I MNPUOOPETEHUS
ITKOJIbHUKAMHU OTIBITa OCYIIECTBICHUS COIMAIBHO 3HAYNMBIX JIE.

Jt0:

- OTIBIT JIEJ1, HAMPaBJIEHHBIX HA 3a00Ty O CBOCH CeMbE, POJHBIX M OJTU3KHUX;

- ONBIT JIeJI, HAMPABJICHHBIX Ha MOJIb3y CBOEMY POJHOMY TOPOJY WIIH Cely,
CTpaHE B II€JIOM, OMbBIT JCATEIBHOTO BBIPAXKEHUS COOCTBEHHOM TIpakIaHCKOU
MO3ULINY;

- OIBIT pa3peIICHUs BO3HUKAOMINX KOHPIUKTHBIX CUTYyallMil B IIIKOJIE, IoMa
WM HA YIIUIIC,

- OMBIT CAMOCTOSTEIHHOTO TPUOOPETEHUS HOBBIX 3HAHUWH, IMPOBEACHHS
HAyYHBIX HCCIICIOBAHUH, OIBIT IIPOSKTHOMN JACATEIHHOCTH;

- ONBIT BEJCHUS 3J0POBOTO O0Opa3a KWU3HH M 3a00THI O 3JI0POBBE NPYTUX
JIIOJICH;

- ONBIT OKa3aHWs TOMOIIM OKPY’KAIOIIUM, 3a00Thl O MaJjblllaX WU
MOXKUJIBIX JIFOJISIX, BOJIOHTEPCKUH OIIBIT;

- OTBIT CAaMOTIO3HAHUS M CaMOAHAJW3a, OIBIT COIHUAIBLHO MPUEMIIEMOTO
CaMOBBIPAKEHUS U CAaMOPEaTTU3AIIHH.

- ONBIT JEJ, HANpaBJICHHBIX Ha MPOPOPHUEHTAIMOHHYIO TOATOTOBKY U
caMmoomnpeesieHue oy ayieit mpodeccuu.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne (undposbie)
HaumeHoBaHue pa3eioB M TeM MPOTrPaMMbl Konrpoububie IIpakTHueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Paznen 1. DU3UKA U METO/JIbI HAYUYHOI'O ITIO3HAHUS
bu6mmoreka [IOK
1.1 () 2
HU3HKA U METO/Ibl HAYYHOI'0 MO3HAHUS https://m.edsoo.ru/7f41bf72
Hucrpykrax no Th. ®uznka — Hayka 0 Ipupoe.
HayuHble MeTOIbI TO3HAHUS OKPYKAIOIIETO MHUPA.
1 Ponb u mecTo pusuku B hopMHpOBaHUH 1 bubanorexa LOK
N . pMHP https://m.edsoo.ru/ff0c32e2
COBPEMEHHOI Hay4YHOU! KapTUHBI MHpPa, B
MPaKTUYECKON JeATEIBbHOCTHU JII0IEN
Mexanunuaeckoe JOBUXXCHHUC. OTHOCUTEIBLHOCTD
5 MEXaHM4eCcKoro nBmxeHus. [lepemenienne, 1 bu6mmorexa [IOK
CKOpOCTb, YCKOpeHHue PaBHOMEpHOE https://m.edsoo.ru/ff0c3508
MPSIMOJIMHEIHOE ABM)KEHUE
Hroro no pazgeny 2
Pasznen 2. MEXAHUKA
bu6mmorexa [IOK
2.1 K 1 1
fHevatihia > https://m.edsoo.ru/7f41bf72
1 PaBHOYCKOpEHHOE PSIMOJIMHEMHOE JBUKEHUE 1 bubmmorexa LIOK
yerop P s https://m.edsoo.ru/ff0c372e
2 CraproBas KOHTpOJIbHAs paboTa. 1 1
3 CBoOonHOe majeHue. Y ckopeHrue cBOOOHOTO 1 bubnmnorexa [JOK

mageHust

https://m.edsoo.ru/ff0c39cc
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https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc

Hucrpykrax no Th. JlabopaTopHas pabora

4 "N3ydeHne IBUKEHUSI TeJla, OpOIIEHHOTO
TOPU30HTAIIBHO"
5 Kpuonuneiinoe nBuxenue. /prmxenue bubmuorexa [JOK
MaTepUaIbHOU TOYKHU 10 OKPYKHOCTH https://m.edsoo.ru/ffOc3ada
bu6mmoreka [IOK
2.2 HHAMHKA
o https://m.edsoo.ru/7f41bf72
[Tpunuun otHocuTenbHOCTH ["anumes.
1 HNuepuumansubie cuctemsl orcuera. [lepBblil 3aK0H bubmmorexa [JOK
P P https://m.edsoo.ru/ff0c3be8
Hsrotona
Macca tena. Cuina. [IpuHIumn cyneprno3uiuu Cui.
2 Bropoii 3akon HetoToHa 17151 MatepraibHON bubmmorexa [JOK
P A P https://m.edsoo.ru/ff0c3be8
TOYKH
3 Tperunii 3akoH Hpr0TOHA 1711 MAaTEpUAIIBHBIX bubnnoreka [JOK
TOYEK https://m.edsoo.ru/ff0c3be8
4 3aKoH BCEeMUPHOTO TsAroTeHus. Cuiia TSHKEeCTH. bubnunoreka [JOK
[IepBas kocMu4eckas CKOPOCThb https://m.edsoo.ru/ff0c3d00
Cuua ynpyroctu. 3akoH ['yka. Bec tena.
5 Nucr g KI”)[};.)K no Th ﬂa6oyaT0 Hasi paboTta bubmmorexa [JOK
by ) patop ' P https://m.edsoo.ru/ffoc3e18
"N3mMepeHue KeCTKOCTH MPY>KUHBI"
Cuna tpenus. Koappunment tperns. Cuna
6 COTPOTHUBIICHUS TIPU JBMKCHUH TENa B KUIKOCTU bubmmorexa [TOK
p P a https://m.edsoo.ru/ff0c3f76
WJIU Ta3e
[TocTymarenbHOE U BpaliaTeIbHOE JBUKEHNE
7 abcomroTHO TBEPAOTO Tena. MomeHT cunbl. [lneuo bubmmorexa [OK
P L ’ https://m.edsoo.ru/ff0c41a6
CUJIBL. Y CJIOBHS paBHOBECHS TBEPAOTO Tela
bu6mmorexa [IOK
2.3 3aKoHBI COXpaHeHHs] B MeXaHHUKe

https://m.edsoo.ru/7f41bf72
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HNMnynsc MaTepuabHOM TOUYKH, CUCTEMBI

1 MaTepuaibHbIX TOYeK. IMIynbc cuibl. 3aKOH 1 bubmmorexa LIOK
P ' 4 ] https://m.edsoo.ru/ff0c43d6
COXpaHEHHUS UMITyJIbca. PeakTHBHOE BUKEHHE
Pabora u moutHOCTh cuibl. Kunernueckas
2 9HEprusi MarepuabHOl Touku. Teopema 00 1 bubmmorexa [JOK
p p o p https://m.edsoo.ru/ff0c4502
W3MEHECHUU KHHETUYECKOW YHEPTUN
[TorenuunanbHas sueprus. [lorennuanbpHas
3 DHEPTHUS YIPYTo AeHOPMUPOBAHHON MPYKHUHBI. 1 bubnuoreka [IOK
[TorenuuansHas sHEprus TeIa BOIU3U https://m.edsoo.ru/ff0c461a
MOBEPXHOCTU 3eMIIH
[ToTeHunanbHBIC U HETIOTECHIIMATBHBIE CUJIBL.
4 CBs13b pabOTHI HEMOTEHIIMAIBHBIX CUIT C 1 bubnunoreka [JOK
M3MEHEHUEM MEXAHUYECKOW SHEPTUH CUCTEMBI https://m.edsoo.ru/ff0c478c
TeJ. 3aKOH COXpPAHEHUS] MEXaHWYECKOH SHEPTUU
5 JlaboparopHas pabota «M3ydyeHue 3akoHa 1
COXpaHEHUS MEXaHHUECKOH dHeprun"”
6 KontponbHas padota o teme «Kunemaruka. 1 bubnuotexa [JOK
Jlnnamuka. 3aKOHBI COXPaHEHMSI B MEXaHUKE» https://m.edsoo.ru/ff0c4b74
Hroro mo pazneny 18

Paszpen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOINHAMUKA

3.1 OCHOBBI MOJICKYJISIPHO-KUHETHYECKON TEOPUH 11 bubmorexa LIOK
' yup P https://m.edsoo.ru/7f41bf72
OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-
1 KUHETUUYECKOU TEOPUU. BPOYHOBCKOE JIBIKEHUE 1 Eubmorexa IIOK
pHH. bpoy A ) https://m.edsoo.ru/ff0c4dc2
Hudbdysus
XapakTep JBUKCHHS U B3aUMOJICHCTBUS YaCTHI]
2 BelecTBa. MojieNiu CTPOCHHMS Ta30B, KUJIKOCTEH 1 1

TBEPJBIX TET
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Macca monekyn. KonuuecTBo BemecTsa.

3 ITocrosinHast ABorazipo

4 TeroBoe paBHOBecue. Temneparypa u e€
nsmepenue. lllkana remneparyp Llenscus

5 Wneansheiii raz B MKT. OcHOBHOE ypaBHEHHE bubnmoreka [JOK
MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TemrepaTypa Kak Mepa cpeiHein

6 KMHETUYECKOU 3Hep§HHy§BH>}<eHHﬂpMo§eKyn. bubmmorexa LOK

N https://m.edsoo.ru/ffOc511e
VYpasuenune MengeneeBa-Knaneiipona

7 3akoH JlambToHa. ["a30BbIC 3aKOHBI

3 JlaboparopHas paboTa « IKcriepuMEHTaIbHAS
npoBepka 3akoHa I'eit-Jlroccaka»

9 M3onponeccel B UACAIBHOM Ira3e U uX bubnnorexa [HOK
rpaguyecKoe npeICTaBIeHNUE https://m.edsoo.ru/ff0c570e
BHyTpeHHss 3HEprus TEpMOANHAMAYECKON

10 CHUCTEMBI U cTI0c00bI €€ n3meHeHus1. KoiamdecTBo bubnnoreka [JOK
TEIUIOTHI U paboTa. BHyTpeHHss sHEprus https://m.edsoo.ru/ff0c5952
OJIHOATOMHOTO MJI€aIbHOIO Ta3a

bu6mmoreka [JOK

1 Brywt Temonepeatn https://m.edsoo.ru/ff0c5c36

bu6mmoreka [IOK

32 OcnopLI TepMOAMHAMIUKH https://m.edsoo.ru/7f41bf72
VY nenpHas TEINIOEMKOCTE BellecTBa. KomnaecTBo

1 TEIUIOTHI [IPH Terionepenaye. AnuadbaTHbI bubmmorexa [OK

https://m.edsoo.ru/ff0c5c36
nporecc

) [lepBrlii 3aKOH TEPMOAUHAMUKY U €TI0 bubnuoreka [IOK
IIPUMEHEHHE K U30MpolLeccaM https://m.edsoo.ru/ffOc5efc

3 HeobpaTtumocTs mporieccoB B mpupojae. Bropoit bubnmoreka [JOK
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https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc

3aKOH TCPpMOJUHAMUKN

https://m.edsoo.ru/ff0c6230

bu6mmoreka [IOK

4 [Tpunnun nevicrBus u KII/I TerutoBoi MamHbl 1 https://m.edsoo.ru/Ff0c600a
ukn Kapno u ero KII
DKOJIOTHYECKUE TTPOOIEMBI TEIJIOIHEPTETUKH 1
7 O6o6mmarmuii ypok «MonekymnspHas pusuka. 1 bubnunoreka [HOK
OCHOBBI TEPMOJUHAMUKI https://m.edsoo.ru/ff0c6938
3 KonTponbhas pabota no reme «MosekynspHas 1 bubnnoreka [JOK
¢duznka. OCHOBBI TEPMOAMHAMUKID) https://m.edsoo.ru/ff0c6a50
33 ArperaTrHsble COCTOSIHUA BelecTBa. Pa3oBbie 5 bubnnorexa [HOK
nepexobl https://m.edsoo.ru/7f41bf72
1 [TapoobpazoBanue u konaeHcauus. Mcnapenue u 1 bubnuoreka [IOK
KUIICHUE https://m.edsoo.ru/ff0c63b6
9 AOcCoIOTHAS 1 OTHOCHUTEIIbHAS BIIAYKHOCTh 1 bubmuorexa [JOK
BOo3ayxa. HacellieHHslii map https://m.edsoo.ru/ff0c64d8
Teépnoe Teno. Kpucrannmueckue nu aMmopdHbie
3 TeJ‘IaI.).JIAHI/ISOTpOHI;/I}I CBOIICTB KpI/ICTaJ'IJ'IOI]:b 1 bubmmorexa [OK
Kunkue kpuctamisl. CoBpeMeHHbIE MaTepUATIbI hittps./fm.edsoo. /fHCE510
4 [1naBnenue u KpuctaymMzanus. Y ienbHas 1 bubnuoreka [IOK
tertoTa miasieHus. CyOaumanus https://m.edsoo.ru/ff0c6708
5 YpaBHEHHE TEIUTOBOTO OaslaHca 1 E;f:s?;;?:;zgﬁ}:mc%m
Hroro no pazneny 24
Pa3nen 4. 9JIEKTPOJANHAMUKA
bubmuoreka [JOK
41 Oaextpocrariia o https://m.edsog ru/7f41bf72
1 DneKTpu3anus Tei. DINeKTpuIecKuid 3aps. JBa 1 bubmuorexa [JOK
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BHUJA SJICKTPUUCCKHX 3apsaa0B

https://m.edsoo.ru/ffOc6bcc

5 [IpoBOHUKY, TUAAEKTPUKHU U TTOTYHPOBOJIHHUKH. 1 bubmuorexa [JOK
3aK0oH COXpaHEHUs ANEKTPUIECKOTO 3apsiaa https://m.edsoo.ru/ff0c6bcc
3 B3anmogeiictBue 3apsanoB. 3akoH KyioHa. 1 bubnmoreka [JOK
TodeuHblil 3JIEKTPUUYECKUH 3apsij https://m.edsoo.ru/ffOc6ced
Hanpsx€HHoCTh 2nexkTpudeckoro noss. [Ipunnun
4 CYNEPIIO3ULUH JICKTPUUYECKUX TTosien. JInnnn 1 bubmmorexa LIOK
B https://m.edsoo.ru/ffOc6df2
HaIpsKEHHOCTH
Pabota cuit aneKkTpocTaTHuecKoro moJisi. bubnnoreka [JOK
3) 1
ITorennuman. Pa3HoCTh MOTEHIIMATIOB https://m.edso0.ru/ff0c6f00
[IpoBOIHUKY U AUDIIEKTPUKH B
6 3JIEKTPOCTATHYECKOM M0J€e. Jusnexkrpuyeckas 1 bubmmorexa [JOK
https://m.edso0.ru/ff0c7018
MIPOHUIIAEMOCTh
N bubnuorexa [JOK
! mexrpoduiocts. Komzercarop L https://m.edsoo.ru/ff0c7126
8 DNEKTPOEMKOCTH TUIOCKOT0 KOHJIEHCATOPA. 1 bubnnoreka [JOK
DHeprus 3apsyKeHHOT0 KOHJIEHCAaTopa https://m.edsoo.ru/ff0c72c0
[IpyuHIHAI 1ENCTBHS U IPUMEHEHHE
9 KOHJIEHCATOPOB, KOMMMPOBAJILHOTO armapara, 1
CTPYWHOIO MPUHTEPA. DIEKTPOCTATUYECKAS
3anuTa. 3a3eMIIeHUE YIEKTPONPHUOOPOB
49 IMocTosinHbIN 1eKTpUYecKuii ToK. Toxu B 15 bubnmoreka [JOK
Pa3IM4YHbIX cpeaax https://m.edsoo.ru/7f41bf72
DIIEKTPUUYECKHI TOK, YCIOBHS €ro
1 cymectBoBanusl. [locrosunsiii Tok. Cuia Toka. 1
Hanpsxenue. Conporusienne. 3akoH OMa juist
ydacTKa Lenu
2 [TocnenoBarenbHOE, NapaIIEIBLHOE, CMEIIAHHOE 1
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COCIUHCHUEC ITPOBOJHUKOB.

3 JlaGopaTtopHas pabora «3yueHue cMenaHHoro bubnunoreka [HOK
COEMHEHUS PESUCTOPOB) https://m.edsoo.ru/ff0c74f0
4 PaboTta 1 MOLTHOCTH AJIEKTPUUYECKOTO TOKA. 3aKOH bubnmoreka [JOK
Jxoyns-Jlenna https://m.edsoo.ru/ff0c7838
5 3akon OMa 1Ji MOJTHOM (3aMKHYTOM) bubnmoreka [JOK
aneKkTpuueckon uenu. Koporkoe 3ampikaHue. https://m.edsoo.ru/ffOc7ae0
JlaboparopHas pabota «3mepenne D/]C
6 HCTOfHHKZ TOKEII) U €ro BH elfiHero g bubmmorexa [JOK
yIp https://m.edsoo.ru/ff0c7ae0
COTIPOTHBIICHUS
7 KonTponbnas pabota o teme "IlocTossHHBIN bubnuorexa [JOK
3JIEKTPUYECKUM TOK." https://m.edsoo.ru/ff0c88be
DIIeKTpOHHAs MPOBOJAUMOCTD TBEPIBIX METAJIIOB.
3aBUCHUMOCTH COTIPOTUBIICHUS METAJIOB OT
8 teMriepaTypbl. CBEpXIIpOBOUMOCTb.
DneKTpuuecKkuil Tok B BakyyMme. CBoiicTBa
AIEKTPOHHBIX MMYYKOB
[TonynpoBoaHUKH, UX COOCTBEHHAS U IPUMECHAS
9 npoBoIuMOcTh. CBOMCTBa p—N-Tiepexoa bubmorexa HOK
P ’ P ' https://m.edsoo.ru/ffOc84ae
[TomynpoBOIHUKOBBIE TPUOOPHI
DIIEKTPUYECKHI TOK B paCTBOpax M pacruiaBax
10 ANEKTPOIUTOB. DIEKTPOIUTHUECKAS bubmmorexa [JOK
P ’ P https://m.edsoo.ru/ff0c82ba
Jcconranus. JIEKTPOIU3
1 DNIEeKTpUUYECKHI TOK B Tazax. CaMOCTOATENbHBIN U bubnmoreka [JOK
HECAMOCTOSTENbHBIN pa3psa. Monuus. [1nazma https://m.edsoo.ru/ff0c84ae
12 IIpomexyrounas arrecranus. itorosas bubanorexka [JOK
KOHTpOJIbHAs padoTa. https://m.edso0.ru/ff0c8c56
13 DeKTpuuecKre MpuOOpPHl U YCTPOIMCTBA U UX bubmuorexa [JOK
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MpaKkTUYECKOe npumeHeHue. [IpaBuna TeXHUKU

https://m.edsoo.ru/ff0c86fc

0e30MacHOCTH
14 O06006mmanmuil ypok « IEKTPOTHHAMUKA) 1 ngg;;f;iggﬁf 0c88be
15 O6o06maromuii ypok mo temam 10 kiacca 1 ngs?;;?::j(sigr?/ifmc af6e
Hroro no pazgeny 24
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68
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11 KJIACC

N KosaunyecTBO 4acoB JJIeKTPOHHbIE
o
(ungposbie)
n/m  HaunMeHoBaHMe pa3jejioB U TeM POrpaMMBbl Konrpoasnsie IIpakTuyeckue
Beero oOpa3oBaTejibHbIE
padoThI padoThI
pecypcsbl
Paznen 1. JIEKTPOJANHAMUKA
bubmuoreka [JOK
11 MarnuTtHoe noJie. JJeKTPOMATHUTHAS HHAYKIUS 11 2 2
P Ay https://m.edsoo.ru/7f41c97c
ITocTosiHHBIE MarHUTHI U UX B3aUMOJICUCTBHUE.
1 MaruauTHoe nosie. BeKTOp MAarHUTHON MHIY KLU 1 bubmorexa HOK
" p Ay, https://m.edso00.ru/ff0c9778
JIMHUY MarHUTHOW WHIYKIIAU
5 MaruauTtHoe 1noJje NpoBOJHUKA C TOKOM. OmbIT 1 bubnunoreka [JOK
Opcrena. BzaumonelicTBre mpoBOAHUKOB C TOKOM https://m.edsoo.ru/ff0c98fe
3 JlaGopatopHas pabota «HaOmronenue neiictus 1 1 bubnnoreka [JOK
MarHuTHOTO TOJIS HA TOK» https://m.edsoo.ru/ff0c98fe
4 JlelicTB€ MarHUTHOTO TIOJIST HA POBOJIHUK C TOKOM. 1 bubnmnoreka [JOK
Cuna Amnepa. https://m.edsoo.ru/ff0c9acO
5 BxonHast koHTposibHas paboTa 1 1
JlelicTBME MAarHUTHOTO TOJIS1 HA JBHKYIIYFOCS
6 3apspkeHHyro yactuiry. Cumna Jlopenma. PaGora cubl 1 bubmmorexa [OK
P Y W pera. https://m.edsoo.ru/ff0c9df4
Jlopenua
OnekTpoMarHuTHas MHAyKIuA. [IoTok BekTopa
7 MarHuTHOW HHAYKIHH. DJIC nHIyKIMu. 3aK0H 1
3JIEKTPOMArHUTHON MHAYKIMK Papanes
8 JlaGopatopHas pabota «lccnenoBanue siBieHus 1 1 bubmuoreka [IOK
3JIEKTPOMArHUTHON MHTYKITUW» https://m.edsoo.ru/ff0cal50
9 NunyktuBHocTh. SABnenue camonnaykiuu. 3/1C 1 bu6mmoreka [IOK

CaMOUHAOYKINU. SHGPFI/ISI MAarauTHOIO IIOJIA KaTyIlIKN

https://m.edsoo.ru/ff0ca600



https://m.edsoo.ru/7f41c97c
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C TOKOM. QHCKTPOMaFHI/ITHOC I0JIC

10 O6o06maromuii ypok «MarHuTHoe 1oJie. 1 bubnunoreka HOK
DNIeKTPOMArHuTHasE UHYKIUS https://m.edsoo.ru/ff0cab82
1 KonTponbhas pabota no tTeme «MaraHuTHoe moJie. 1 bubnmoreka [JOK
DJIEKTpOMAarHuTHas: UH Ty KLU https://m.edsoo.ru/ffOcad58
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
bu6mmoreka [IOK
2.1 Mexanu4eckue U 3J1eKTPOMATHUTHBIE KOJIe0aHUS 9
P https://m.edsoo.ru/7f41c97c
CB00OOIHBIE MEXaHUYECKHE KOJICOAHHUS.
1 l'apmonnueckue konedanus. Y paBHeHHE 1 bubmorexa LHOK
P o P https://m.edsoo.ru/ffOcaf06
rapMoHH4eckux kosnebanuii. [IpeBpaienue snepruu
JlaGopaTtopHast pabora «HMcciaenoBanue 3aBUCHIMOCTH
2 nepuoja MajblX KojieOaHUM rpy3a Ha HUTHU OT JIJIMHbI 1
HUTH B MacChI TPy3a»
Koneb6arenbHblit koHTYp. CBOOOIHBIE
AJIEKTPOMArHUTHBIC KOJICOAHUS B UICATLHOM
3 Ko1e0aTeIbHOM KOHTYPE. AHATOTUS MEXKT 1 bubmmorexa [IOK
ype. Y https://m.edsoo.ru/ff0cb820
MEXaHUYECKUMH U JICKTPOMArHUTHBIMHU
KOJIeOaHUSIMU
4 ®opmyna ToMmcoHna. 3aK0H COXpaHEHHsI SHEPTUHU B 1 bubnmoreka [JOK
UJIeTbHOM KOJIe0aTEThbHOM KOHTYPE https://m.edsoo.ru/ff0cb9c4
[IpencraBnenue o 3aTyxaroMUX KOJIeOAHUSIX.
5 BrinyxeHHBIC MEXaHUUYEeCKUe KoeOanus. Pezonanc 1 bubmmorexa [TOK
Y ' ' https://m.edsoo.ru/ffOcbb86
BriHyKIeHHBIC DJIEKTPOMAarHUTHBIE KOJIeOaHUs
6 [Tepemennsrit Tok. CHHYCOMIaTBHBIN TIEPEMEHHBIN 1 bubnuotexa [JOK

TOK. MOIIIHOCTh NEPEMEHHOTO TOKA. AMIUTUTYAHOE U

https://m.edsoo.ru/ffOcbd34
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HeﬁCTBYIOHlee 3HAYCHUC CUJIbI TOKA U HAITPSXKCHUA

Tpanchopmarop. [IpousBoacTso, nepenava u

7 1
noTpebsieHUE IIEKTPUICSCKON YHEPTHH
YCTpoiCTBO U IPAaKTUYECKOE IPUMEHEHHE
8 ANEKTPUYECKOT0 3BOHKA, F'€HEPaTOpa NEPEMEHHOTO 1 bubmmorexa LIOK
pumee > TEHEPATOPA TED https://m.edsoo0.ru/ff0cc324
TOKa, JIMHUH JIeKTpoIiepe1ad
DKOJIOTUYECKUE PUCKU TIPH MTPOU3BOJICTBE
9 anexkTpodHeprun. KyiabTypa ncnonb30BaHus 1
3IEKTPOIHEPTHH B MTOBCEAHEBHON KU3HU
2.2 MexaHu4yeckue U YJIeKTPOMATHUTHBIE BOJIHBI 5 bubmorexa LHOK
' P https://m.edsoo.ru/7f41c97¢
MexaHu4YecKre BOJIHBI, YCIIOBUS PACIIPOCTPAHCHHUS.
1 ITepuon. CkopocTh pacpoOCTPaHEHU U UIMHA BOJIHEI 1 bubnmorexa LOK
pHOZL P pacrpoctp ' https://m.edsoo.ru/ffOcca54
[Tonepeunblie 1 MPOIOILHBIE BOTHBI
5 3ByK. CkopocTh 3ByKa. [ poMKkocTh 3ByKa. BricoTa 1 bubnmnoreka [JOK
ToHa. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
3 DJIEKTPOMAarHUTHbIE BOJIHBI, UX CBOMCTBA U CKOPOCTb. 1 bubnuoteka [JOK
IIIxana >1€KTPOMarHUTHBIX BOJIH https://m.edsoo.ru/ffOccfe
4 [IpyuHIHAIIBI paTHOCBS3U U TeNEeBUACHUS. Pa3zBuTne 1
cpencTB cBs3u. Paguonokarus
bu6mmorexa [IOK
5 Kontponbnas pabora «Konebanus 1 BOJIHBI 1
P P https://m.edsoo.ru/ff0cc6f8
bubnuorexa [JOK
2.3 OnTuka 10 1
https://m.edsoo.ru/7f41c97c
[IpssMonMHEITHOE pacIpOCTPAaHEHNE CBETA B
1 oJlHOpoaHOM cpee. ToueuHslii HCTOYHUK cBeTa. JIya 1 bubmmorexa [TOK
P pexe. e https://m.edsoo.ru/ff0cd350
cBeTa
2 OTtpakeHue cBeTa. 3aKOHBI OTPAKEHUS CBETA. 1 bubnmuorexa [JOK
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[TocTpoenne n3o0pakeHuit B IUIOCKOM 3epKalie

https://m.edsoo.ru/ffOcd4e0

[Ipenomnenue ceta. [lonHoe BHyTpeHHEE

3 oTpakeHue. [IpenenbHblil yromi NoJHOro BHYTPEHHETO 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0cd7f6
OTpaKeHUS
4 JlaboparopHas pabota «M3mepeHue nokasarens 1 bubmmoreka [JOK
MPEJIOMIICHUS CTEKIIa» https://m.edsoo.ru/ff0cd67a
5 Jlunzsl. [locTpoenune n300pakeHuit B JIMH3E. 1 bubnuorexa [JOK
@®opMmyJia TOHKOH JIMH3BL. Y BEJIMYEHUE JINH3bI https://m.edsoo.ru/ffOcddle
6 JlaGopaTtopHas pabota «OnpeneneHue ONTUIECKOM 1
CHIIBI U (POKYCHOT'O PACCTOSTHUS COOMPAFOIIEH JTMH3BD)
7 Hucnepcus cBeta. CloXXHBIN cOCTaB OEIOro CBETA. 1
LBer.
8 WnTepdepenmus ceera. Judpakuus cera. 1 bubnnorexa [JOK
JudpaxknuonHas pemeéTka https://m.edsoo.ru/ffOced22
9 JlaGopaTtopHast pabota "M3mepeHne IJIMHbBI CBETOBOM 1

BOJIHBI"
[TonepeunocTs cBeTOBBIX BOJIH. [lonspusanus ceera.

10 OnTuueckue mpuOOPsI U YCTPONUCTBA U YCIOBUS UX 1
6€3011acCHOTr0 MPUMEHEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcf02e

Hroro no pazneny 24
Paszea 3. OCHOBBI CIIEIIMAJIBHON TEOPUH OTHOCUTEJIBHOCTH
3.1 OcHOBBI crICNNATBHON TEOPUH OTHOCHUTEJIBLHOCTH 4 bubmmorexa LIOK
https://m.edsoo.ru/7f41c97c
1 I'paHuIIBI IPUMEHUMOCTH KIIACCUYECKON MEXaHUKH. 1 bubnnorexka [JOK
ITocTynartel cienuanbHOM TEOPUU OTHOCUTEIBHOCTH https://m.edsoo.ru/ffOcf862
5 OTHOCUTENHHOCTHh OJJHOBPEMEHHOCTH. 3aMeIJICHHE 1 bu6mmoreka [JOK

BPEMCHH U COKpAIICHUEC NJINMHBI

https://m.edsoo.ru/ffOcfa42
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3 OHeprus 1 UMIYJIbC PEIATUBUCTCKOMN yacTullbl. CBS3b bubmumoreka [IOK
MAacCChI C SHEPTUEH U UMITYJILCOM. DHEPTHUSI TOKOS https://m.edsoo.ru/ffOcfc68
4 KonTtponsnas padora «Ontuka. OCHOBBI bubnuoreka [IOK

CHeHHaHLHOﬁ TCOPHUU OTHOCUTCIILHOCTH

Uroro no pazgeny

https://m.edsoo.ru/ffOcf6f0

Pa3znea 4. KBAHTOBAS ®PU3UKA

. bubmuoreka [JOK
4.1 JJIeMeHThl KBAHTOBOM ONITHKH
https://m.edsoo.ru/7f41c97c
1 ®otoubl. opmyia [1nanka. DHEprus U UMITYJIbC bubnnoreka [JOK
dboToHa https://m.edsoo.ru/ffOcfel6
5 OtkpeiThe U uccnenoBanue Goroddpdexra. OnbIThI A. bubnuorexa [JOK
I'. CroneroBa https://m.edsoo.ru/ffOcffc4
3 3akonsl Gpororddexra. YpaBHeHUE DUHIITEHHA TS bubnmnoreka [JOK
dotoaddekra. «Kpacnas rpanuna» pororddexra https://m.edsoo.ru/ff0d015e
4 Hasnenue ceera. OnbitTel [1. H. JIeOenena. bubmuorexa [JOK
XUMHYecKoe JelCTBUE CBETA https://m.edsoo.ru/ff0d04a6
5 Pemenne 3amau nmo reMe «JIeMEHTHI KBAHTOBOK bu6mmoreka [IOK
ONTUKN» https://m.edso0.ru/ff0d0302
6 KonTtponpHast padora "doroaddexr”
bubmuoreka [JOK
4.2 Crpoenue aroma https://m.edsoo.ru/7f41c97¢c
1 Mopnens atoma Tomcona. OneiTel Pezepdopaa mo bubnmoreka [JOK
paccesHuIo a-yactull. [Inanerapnas moaens atoma https://m.edsoo.ru/ff0d091a
IToctynatel bopa. M3ny4yenue u noriomeHne
2 (GOTOHOB MpH TEPeXoJie aToMa ¢ OJHOTO YPOBHS bubmmorexa [OK
5 https://m.edsoo.ru/ff0d0Oafa
SHEPruM Ha Jpyroi. Buabl ciekTpos.
3 JlaGopaTtopHas pabota "HabnroaeHue CruIonHOro | bubnmuorexa [JOK



https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa

JMHENYaToro creKTpoB"

https://m.edsoo.ru/ff0dOafa

BosiHoBbI€ cBoiicTBa yacTuil. Bosubl ne bpoins.

4 Koproyckyagpao-sonrHoBo# ayanusMm. CIOHTAHHOE U 1 bubmorexa [IOK
PHyCKyIAp Y ' https://m.edsoo.ru/ff0d0ca8
BBIHYXKJICHHOE M3TyYCHHE
bu6mmoreka [IOK
4.3 A 5
TOMHOE SIPO https://m.eds00.ru/7f41c97c
1 OTtkpeiTHE paguoakTuBHOCTH. OnbITH Pesepdopaa mo 1 bu6mmoreka [IOK
ONPEJIETICHUIO COCTaBa PAJAMOAKTUBHOIO U3JIyUECHUS https://m.edsoo.ru/ff0d0fd2
5 CsaoticTBa anbda-, 6eta-, ramma-u3iaydeHus. Biusnue 1
PaIMOAKTUBHOCTH Ha )KMUBBIC OPTaHU3MBbI
OTkpbITHE IPOTOHA U HeHTpoHa. M3oTomsl. Anbga-
3 acmaj. DJIIEKTPOHHBIN U TO3UTPOHHBIN OeTa-pacmal 1 bubnmorexa LOK
p ’ p P p ’ https://m.edsoo.ru/ff0d1162
l'amMmma-u3nydenue
DHeprus CBS3U HYKIIOHOB B sifipe. SIIepHbIe peakiuu.
4 Snepusblil peakTop. IIpo0ieMbl, IEPCIIEKTUBEI 1 bubmmorexa [IOK
sep p p- 1P T p ’ https://m.edso00.ru/ff0d1356
IKOJIOTHYECKUE aCTICKTHI STICPHON SHEPTeTUKH
DOnemMeHTapHbIe YacTUllbl. OTKPBITHE MO3UTPOHA.
MeTto/1b1 HaOMIOICHUS U PETUCTPAIIUH DIIEMEHTAPHBIX
5 yactur. Kpyrieiit cton «PyHgaMeHTanbHbIE 1 bubmmorexa [IOK
iy yHA . https://m.edsoo.ru/ff0d0e38
B3anMOIeiicTBHSA. EMUHCTBO (hM3MUecKoi KapTHHBI
MUPa»
Hroro no pazneny 15
Paznen 5. DJIEMEHTBI ACTPOHOMUU U ACTPOOU3UKHU
bubmuoreka [JOK
5.1 Jeme aCTPOHO acTpodu3uK 11
AMEHTBI ACTPOHOMMUMU U ACTPOPHINKH https://m.edsoo.ru/7f41c97¢c
Bun 3Bé3anoro Heba. Co3Be3ausi, spKue 3BE3bI,
1 IUIAHETHI, UX BUAUMOE ABrkeHue. CollHeUHAas 1

CUCTEMA



https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38
https://m.edsoo.ru/7f41c97c

5 Connue. ConHeuHasi akTUBHOCTb. VICTOUHMK 3HEprun 1
CouHIia 1 386311
3BE3/1bl, UX OCHOBHBIE XapAKTEPUCTUKU. 3BE3 bl
3 TJIaBHOW IOCIIEI0OBATEIbHOCTH. BHYTpEHHEE CTPOCHUE 1
3BE31. COBpEeMEHHBIE IIPEJICTABICHUS O
IIPOUCXOXkAEHNUHU U 3Botonuu CoslHLa U 3BE3]1
4 Muineunsiii [1yTe — Hama ["anaktuka. [Tonoxenue u 1
nemxenne Conna B ["anakTuke.
5 lNanaktrku. YEpHbIE IBIPHI B siApax TATAKTUK 1
6 [Ipomexyrounas arrecranus. FIToroBass KOHTpOJIbHAS 1 1
pabora
7 Bcenennas. Paz6eranue ranaktuk. Teopust bosbiioro 1
B3pbIBa. PenukToBOE M3iyueHue. Meraranaktuka
8 Hepemiennsie mpo6ieMbl acTpOHOMUU 1
O6o06matomuii ypok. Ponb ¢pu3uku u acTpoOHOMUU B
9 SKOHOMHYECKOM, TEXHOJIOTHISCKOM, COIMAIbHON 1 1
TUYECKOM cepax esTeIbHOCTH YeT0BeKa
10 O6o6mmaromuii ypok. Pons u mecto Gpusuku u 1
aCTPOHOMHH B COBPEMEHHOM Hay4YHON KapTHHE MUpa
O6o06matromuii ypok. Mecto hpu3ndeckoil KapTHHBI
11 MHpa B 00ILEM psily COBPEMEHHBIX €CTECTBEHHO- 1
HAyYHBIX IIPEJICTABICHUN O IPUPOAE
Uroro no pazgeny 11
Pa3nea 6. OBOBIIAIOIIEE ITOBTOPEHHUE
6.1 O6006maronee NOBTOpeHHE 3 bubmorexa HOK
https://m.edsoo.ru/7f41c97c
1 [ToBTOpenre. MarHuTHoOE 1MoJjie. DIeKTPOMAarHUTHAS 1



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

HHAYKOUA

[ToBropenue. Ontrka. OCHOBBI ClIEIIMATBLHON TEOPUU

2 1
OTHOCUTEIIBHOCTH
3 [ToBTOpenue. KBanroBas (usuka. neMeHTHI 1 bubnmoreka [JOK
ACTPOHOMUH U acTPOPU3UKHU https://m.edsoo.ru/ff0d1784
Hroro mo pazneny 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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KAJVIEHAAPHO-TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

IMPUJIOKEHHUE 1

Tema ypoka

Nucrpykrax no Th. ®dusuka — Hayka o
npupoje. Hayunbeie MeTo1bl NO3HAHUS
OKpy>karotiero mupa. Poias u mecto pusuku B
$bopMHUPOBaHUH COBPEMEHHON HAyUYHOU
KApTHUHBI MUDPA, B IPAKTUYECKOU 1E€ATEIbHOCTH
ojen

KoaudecTBO 4acoB

Bcero

KonTposbHbie
padoThbI

IIpakTHyeckue
padoThI

JlaTa
J1aH
10a

JlaTa
KOppeKuusi
10a

Mexanudeckoe JBrxeHrne. OTHOCUTEIBHOCTh
MexaHu4ecKoro ABmxkeHus. [lepemernienue,
CKOpOCTb, YCKOpeHHre PaBHOMEpHOE
MPSIMOJIMHEITHOE JIBU)KEHUE

PaBHOYCKOpeHHOG HpHMOHHHeﬁHoe JABHIKCHUC

CrapToBast KOHTpOJbHas padboTa.

AHaiu3 KOHTpOJIbHOM paboTsl. CBOOOIHOE
najieHue. Y CKOpeHue CBOOOJHOTO MaIeHHS

Wnctpyxkrax no Th. Jlaboparopnas paboTa
"HN3yueHune IBUKEHUS Teja, OPOLIEHHOTO
TOPU30HTAJIBHO"

KpuBonuneliHoe nBuxeHue. /[Brxxenne
MaTepHaIbHOU TOYKHU IO OKPYKHOCTH

[Tpunimn otHOCUTENBRHOCTH [ anues.
NuepumnanbHbie cuctemsl otcuera. [lepBoiit
3akoH HeroToHa

Macca tena. Cuia. IlpuHnun cynepno3unuu




10

cui. Bropoii 3akon HetotoHa st
MaTepHaTbHOU TOYKH

Tpetuii 3akoH HploTOHA 1714 MaTepraIbHbIX
TOUEK

11

12

13

3aK0oH BCEMUPHOTO TsAroTeHus. Cuia TSHKECTH.
IIepBas kocMu4ecKas CKOPOCThb

Cuna ynpyroctu. 3akoH ['yka. Bec Tena.
HNucrpykrax o Th. JlabopaTopnas pabota
"N3mMepeHue )KeCTKOCTH MPYKUHBI"

Cuna tpenus. Koapdunuent tpenus. Cuna

COIIPOTUBJICHUA IIPpU ABUKCHUHU TCJIA B
KHUIKOCTH HUJIN Ira3c

14

IToctynarenbHOE M BpalaTeIbHOE IBUKEHUE
a0COJIIOTHO TBEPOTO Tes1a. MOMEHT CHIIBI.
I1;meyo cunbl. YciioBUs paBHOBECUS TBEPAOTO
Tena

15

NMnynec MaTepuabHOW TOUYKH, CUCTEMBI
MaTepuaibHbIX TOUYeK. IMIynbc cuibl. 3aKOH
COXpaHEHUs UMITyJIbca. PeakTUBHOE IBUIKEHHE

16

17

18

Pabora n MOIIHOCTH CHIJIBI. Kunernmueckas
sHeprus MmarepuanbHoi Touku. Teopema 00
N3MEHEHNN KHHETHIECKONH SHEPIrun

[lorennmaneHas 3Heprus. [loTeHunanbHas
SHEPrus yrnpyro n1eopMUPOBAHHON MPYKUHBI.
[ToTentmanpHas YHEPTUS Tea BOIH3U
MMOBEPXHOCTH 3eMJTH

[ToTeHunanbHple 1 HEMOTEHIUAIBHBIE CUIIBI.
CBs13b pabOTHI HEMOTEHIIUAIBHBIX CHIT C
W3MEHEHHEM MEXaHNYSCKOM OHCPIUU CUCTCMBL
TeJl. 3aKOH COXPaHEHHS] MEXaHUYECKON SHEPIUU

19

JlaboparopHnas pabota «3y4ueHue 3akoHa




COXpAHEHUS MEXAaHUYECKOU SHEprun"

KonTtponsnas padora no teme «Kunematuka.

20 Jlunamuka. 3aKOHBI COXPaHEHMsI B MEXaHUKE»
AHaim3 KOHTPOJIbHON paboTsl. OCHOBHBIE

21 I10JIO’KEHUSI MOJIEKYJISIPHO-KUHETHUECKON
teopun. bpoyHnosckoe nasmxenue. Auddyzus
XapakTep JBUKCHUS U B3aUMOJCHCTBUS YaCTHL]

22 BeniecTsa. Moziean CTpOeHUs ra3oB, KUAKOCTEH
Y TBEPIBIX TENI

93 Macca monexyi. KonnuecTBo BenecTsa.
ITocrosinHas ABoragpo

24 TermoBoe paBHOBecue. TemnepaTtypa u e€
n3mepenue. [llkana remneparyp Llenscus

o5 Wneansheiii raz B MKT. OcHOBHOE ypaBHEHHE
MKT
AbGcomoTHas TeMIepatypa Kak Mepa cpeHei

26 KMHETUYECKOW YHEPTUU IBUKEHUS MOJIEKYII.
VYpaBuenue Mengeneesa-Knaneiipona

27 3akoH /lambToHa. ["a30BBIC 3aKOHBI

28 JlaGopatopHas paboTa « IKCIepuMeHTaIbHas
nposepka 3akoHa [ ei-JIroccaka»

29 W3ompouieccel B nacalbHOM ra3e U ux
rpaduyeckoe mpeacTaBIeHIe
BHyTpeHHss 3HEeprus TEpMOANHAMAYECKON

30 CUCTEMBI U CTIOCOOBI €€ U3MEHEHUS.
KonuuecTBo Teminorel u padbota. BHyTpeHHss
DHEPrUsl OJHOATOMHOIO UAECAIBHOIO rasa

31 Bunp! rennonepenaun

39 VY nenpHas TENI0EMKOCTh BELIECTBA.

KoauuecTBo TemnoTsl pu Teruronecpecaayc.




AnrabaTHBIN mporecc

[IepBblil 3aKOH TEPMOAUHAMUKU U €T0

33 PUMEHEHHE K N30IpoIeccam

34 Heob6patumocts nporieccoB B mpupoze. Bropoit
3aKOH TEPMOJUHAMHUKHU

35 [Tpunmun nevicteust u KII/] TenmoBoi MamvHbl

36 Hukn Kapuo u ero KI1/]

37 DKoJoru4eckue npooIeMbl TEII0IHEPTETUKH

38 Oo6o6mmarmuii ypok «MosekymnspHas pusuka.
OCHOBBI TEPMOAMHAMUKI

39 KonTponbhas pabota no reme «MosekynspHas
¢usnka. OCHOBBI TEPMOAMHAMHUKID)
AHaIM3 KOHTPOJIBHON pabOTHI.

40 [TapooGpa3oBanue u kKoHaeHcalus. Mcmapenue
U KUTICHUE

41 AOCoIOTHAsI U OTHOCUTEIbHAS BIIAYKHOCTh
Bo3ayxa. HacelenHslii map
TBépnoe teno. Kpucraminueckue u amopgHbie

42 Tena. AHU30TPONUS CBOMCTB KPUCTAIIOB.
Kunxne kpucramisl. CoBpeMEHHBIC MaTEPHAIIBI

43 [InaBrnenue u KpucTau3anus. Y aenbHas
TeruioTa masneHus. Cyonumanus

44 YpaBHeHHE TEIJIOBOTO OanaHca

45 OJeKTpu3anus Tei. JNeKTpUdecKui 3apsaa. JBa
BUJIA DJIEKTPHUYECKUX 3apsI0B
[IpoBOgHUKH, TUITEKTPUKH U

46 MOJYPOBOIHUKH. 3aKOH COXPAHEHUS
AIIEKTPUUYECKOTO 3apsizia

47 B3aunmoneiicteue 3apsanoB. 3akon Kynona.

To4YeuHbIil IIEKTPUYECKUM 3apsiy




48

49

Hanpsk€HHOCTB 2IEKTPUYECKOTO OIS,
[TpyHLIMI CynepIIO3ULIUY IIEKTPUUECKUX
nosiel. JInHum HanpsKEHHOCTU

PaboTa cui1 371eKTpOoCTaTHYECKOTO MOJIS.
IMorennuan. PazHocTs MOTEHIINAIOB

50

HpOBOI[HI/IKI/I W JUDJICKTPHUKU B
ANIEKTPOCTATUYECKOM TIoJIe. [luanekTpudeckas
POHHIIAEMOCTh

o1

52

OnekrpoéMkocTs. Konnencatop

BHGKTpOéMKOCTB IIJIOCKOI'O KOHACHCATOpA.
3Hepr1/m 3aPsPKCHHOI'O KOHJACHCATOpa

53

[IpuHuI nelcTBUS U IPUMEHEHNE
KOHJICHCAaTOPOB, KONMPOBAJIBLHOIO arapara,
CTPYHWHOIO MPUHTEPA. DIEKTPOCTATUYECKAS
3amuTa. 3a3eMJIeHHE AIEKTPOIpruOopoB

54

DIEKTPUIECKUN TOK, YCIOBUS €T0
cymectBoBaHus. [locTosunbi Tok. CHiia ToKa.
Hanpsokenne. Conpotusnenue. 3akoH Oma Ji1st
ydacTka Lenu

55

56

[TocnenoBarenbHOE, NapalIeNbHOE, CMEIIAHHOE
COEIMHEHHE NMPOBOIHUKOB.

JlaGopatopHas pabota «/3yueHue cMemaHHOro
COEJIMHEHUS PE3UCTOPOB»

57

PabGoTa 1 MOIIIHOCTH ANEKTPHUIECKOTO TOKA.
3akon J[xoynsa-Jlenua

58

59

3axon OMa A1 OJTHOM (3aMKHYTOI)
3NEeKTpUYecKol nenu. KopoTkoe 3aMmbIKaHHeE.
JlaGopatopHas pabota «H3mepenue D/1C

HCTOYHHKA TOKA U €TI0 BHYTPCHHCTO
COIIPOTUBJICHUS»




60 Kontponbnas padora mo teme "llocTossHHBII
3JIEKTPUYECKUM TOK."

AHaM3 KOHTPOJIBHOM pabOTHI. DJIESKTPOHHAS

MPOBOAUMOCTH TBEP/IBIX METAIIIIOB.

61 3aBUCUMOCTh COIPOTUBIICHUS METAJIOB OT
Temneparypbl. CBEpXIIPOBOAUMOCTb.
DnexkTpuueckuil Tok B Bakyyme. CBolicTBa

AJIEKTPOHHBIX ITyYKOB

[TomynpoBOIHUKH, UX COOCTBEHHAs U
62 npuMecHas mpoBoauMocTs. CBoicTBa p—N-
nepexoja. [loxynpoBogHIUKOBBIE TPHOOPHI
DIIEKTPUUYECKHI TOK B paCTBOpaxX U pacruiaBax
63 AIEKTPOIUTOB. DNEKTPOIUTHUECKAS
JTUCCOLIMAIUS. DIEKTPOIIN3

DNeKTpUUYecKuil TOK B razax. CaMoCTOsATEIbHbIN
64 Y HECaMOCTOATENBbHBIN pa3psaa. MomaHus.
[Imazma

HpOMe)KYTO‘IHaH arrecrauus. Mtoropas

65
KOHTpOJIbHAs paboTa.

AHaln3 KOHTPOJIBHOM paboThl. DIIEKTpUUECKHUE
66 npuOOpPHI U YCTPOUCTBA U UX MIPAKTUYECKOE
npuMeHeHue. [IpaBuiia TEXHUKH 6€30M1acHOCTH

67 O6o0maromuii ypox « IeKTPOIHNHAMUKAY)

PesepBHblit ypok. O6o0mmaronmii ypok mno
temaMm 10 knacca

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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KAJTEHIAPHO-TEMATHUYECKOE IIVIAHUPOBAHUE

11 KJIACC
KoymuecTso yacos Jara Hara
Ne n/nn Tema ypoka Koutposbnbie IIpakTnyeckme IMJIaH KoOppexknus
Bcero
paGoTsI paGoThI 11a 11a
ITocTosTHHBIE MAaTHUTHI M KX
1 B3aMMOJICHCTBUE. MarHUTHOE TI0JIC. 1
Bekrop maruutHOM MHAYKUUU. JInHUM
MarHUTHOW MHAYKIIMH
MarsuTHO€ 10J1€ TPOBOTHUKA C TOKOM.
2 OmneiT Opcrena. Bzaumopeiicteue 1
MPOBOJIHUKOB C TOKOM
3 JlabopaTtopHnas pabora «Habmronenue 1 1
JIEUCTBUSI MAarHUTHOTO TTOJIST Ha TOK)
4 JlelicTBME MArHUTHOTO TOJIS1 HA MPOBOJHUK 1
¢ Tokom. Cuma Ammnepa.
5 BxonHast koHTposibHas paboTa 1 1
AHanu3 KOHTPOJIbHOM paboThl. [leiicTBre
6 MarHUTHOTO TIOJISI Ha JIBHXKYIIIYOCS 1
3apspkeHHyto yactuity. Cuna Jlopenra.
PaGora cunsl JlopeHiia
DneKkTpoMarHuTHas uHayKus. [loTok
7 BEKTOpa MarHuTHOW uHAyKuuu. J1C 1

I/IHJIYKIIHI/I. 3aKOH BHGKTPOMaFHI/ITHOfl
nHaykiuu Papanes




JlaboparopHas pabota «MccrnenoBanue
SIBJICHUS DJIEKTPOMArHUTHOU MHAYKIIMH»

NuaykTUBHOCTE. fIBIEHHE CAaMOUHAYKLIHUH.
O/1C caMOMHIyKIIMU. DHEPrUsi MarHUTHOTO
TMOJISl KATYIIKU C TOKOM.
DIIEKTPOMarHuTHOE IoJIe

10

11

O6o6maromuii ypok «MarautHoe mosie.
DNeKTPOMAarHUTHAS] WHTYKITHS

KonTponbhas pabota no reme «MarHutHoe
noJie. DNEeKTPOMAarHuTHasT MHAYKIIHSD)

12

AHanm3 KOHTPOJIBHOH paboThl. CBOOOIHBIE
MexaHuyeckue kKosnebanus. ['apmonnueckue
KosieOaHus. YpaBHEHNE rapMOHUYECKUX
kosiebanuil. [IpeBparienue sHepruu

13

JlabopaTtopHast pabota «HMcciaenoBanue
3aBUCHMOCTH TIEPHOJIa MAIBIX KOJI€OaHUI
T'py3a HAa HUTH OT AJIMHBI HUTU U MAaCChI
rpy3a»

14

Konebarenbublit KoHTYp. CBOOOIHBIE
AIIEKTPOMarHUTHBIE KOJieOaHUs B
U/iealbHOM K0J1e0aTeIbHOM KOHTYpeE.
AHaJorus Mexay MEXaHM4eCKUMHU U
3IIEKTPOMArHUTHBIMH KOJIEOaHUSAMU

15

16

®opmyrna ToMmcoHa. 3aK0H COXpaHEHHS
SHEPTUU B UICATHLHOM KOJIeOaTeIIbHOM
KOHTYype

[IpencraBnenue o 3aTyXarOUUX
KosiebaHusx. BeiHy X 1eHHbIC




Mexannyeckue konedanus. PesoHaHc.
BBIHYKICHHBIE 3JIEKTPOMAarHUTHBIE
KoJIeOaHus

17

[lepemennsiii Tok. CHHYCOUIANbHBIN
MEPEMEHHBIN TOK. MOIIHOCTH
NIEPEMEHHOT0 TOKA. AMIUIMTYAHOE U
JEHCTBYIOILEE 3HAYCHHUE CUJIBI TOKA U
HaNPsKEHUS

18

19

20

21

22

Tpancdopmarop. [IponszBoacTso, nepegaya
U IOTpeOIIeHHUE IEKTPUUIECKOM IHEPTUH

Y CTpONCTBO U MPAKTUYECKOE IIPUMEHEHNE
3JIEKTPUUECKOr0 3BOHKA, FeHepaTopa
NEPEMEHHOT0 TOKA, TMHUI JIEKTporepenad

DKOJIOTUYECKUE PUCKHU ITPU MPOU3BOJICTBE
anekTpo3Heprun. Kynbrypa
WCIIOJIb30BAHMUS DJIEKTPOIHEPTUU B
MMOBCEIHEBHOM KU3HHU

MexaHnyeckue BOJIHBI, YCIOBHS
pacnpoctpanenus. [lepuona. Cxopocts
pacnpoCTpaHEHUs U JUIMHA BOJIHBI.
[Tonepeunsie U TPOI0JIbHBIE BOJTHBI

3ByK. CKOpOCTh 3ByKa. [ pOMKOCTB 3BYyKa.
Bricora Tona. TemOp 3ByKa

23

24

DJIEKTPOMAarHUTHbBIEC BOJIHBI, UX CBOMCTBA U
ckopocTb. [IIkana 371eKTpOMarHUTHEIX BOJIH

HpI/IHI_II/IHLI paaruoCBA3U U TCICBUACHU.
PazButne CpCACTB CBA3U. Pagnonokanus

25

Kontponbnas padora «Konebanus u




BOJIHBD»

26

27

28

AHaIM3 KOHTPOJIBHON paboTHI.
[IpssMonMHENHOE pacIpOCTPaHEHHE CBETA B
OAHOPOJHOM cpene. ToueuHblii HCTOYHUK
ceera. JIyu cBera

OtpaxkeHue cBeTa. 3aKOHbI OTPAKEHUS
cgeta. [loctpoenue nu3obOpakeHuit B
IJIOCKOM 3€pKajie

HpeJIOMJ'IeHI/Ie cBeTta. IlomHoe BHYTPCHHCC

OTPaXXCHHUC. HpeHeHLHHﬁ YTOJ TOJIHOT'O
BHYTPCHHCT'O OTPAKCHU

29

JlabopaTtopHas pabota «3mepenue
nokazareJisl IPEIOMIICHHS CTCKIIa

30

31

32

JIunzel. [loctpoenue nzodpaxenuii B
nuH3e. PopMyJia TOHKOM JIMH3BI.
YBenuyeHue TuH3bI

JlaGopatopHas pabota «Onpeznenenue
ONTUYECKOH CHJIBI U (POKYCHOTO
paccTosiHus coOuparoIien JTUH3bDY

Hucnepcus ceera. CioxXHbIA COCTaB
Oenoro cBera. L[Ber.

33

UnTepdepennus creta. udpaxius ceera.
JudpaxknuonHas pemeéTka

34

35

JlaboparopHnas pabota "M3mepeHue IIHHBI
CBETOBOM BOJIHEI"

[TonepedHOCTh CBETOBBIX BOJH.
[Monstpu3zanus ceera. ONTUYECKUE TPUOOPHI
U YCTPOMCTBA M YCIIOBHSI X O€3011acHOT0




IMPUMCHCHUA

36

37

38

I'paHuIBl IPUMEHUMOCTH KJIACCUYECKOU
MexaHuku. [locTynarsl cnenuanbHON
TEOPUHU OTHOCUTEIIBHOCTH

OTHOCHUTENBHOCTh OJTHOBPEMEHHOCTH.
3amensIeHHe BpEeMEHH B COKpaIlleHHe
JUTHHBL

DHeprus U UMIYJIbC PEISITUBUCTCKOM
yacTuilbl. CBS3b MacChl C SHEPrUEH U
UMITYJIECOM. DHEPIHUsl MOKOS

39

KonTponpHas padora «Onruka. OCHOBBI
CIIELUATLHON TEOPUU OTHOCUTEIIBHOCTHY

40

41

AHaiu3 KOHTPOJIbHOM paboThl. DOTOHBI.
®opmyna [lnanka. DHeprust U UMIyJbC
dboTtoHa

OTxkpeITHE U HccnenoBanue GpoTorddexra.
Omnpitel A. I'. Cronerosa

42

3akonsl pororddexra. YpaBHeHUE
Oitamreitna 11 potodrddexra. «KpacHas
rpanuna» goroapdexra

43

44

45

JaBnerue cBera. OnwiTel [1. H. JIeOenera.
XuMHUIecKkoe JeHCTBHE CBETa

Pemienne 3amad mo teme «DIEMEHTBI
KBAHTOBOM OITHKI

Kontponbnas padora "dotorpdext"”

46

AHayn3 KOHTPOJIBLHOM paboTsl. Monenb
atoma Tomcona. OnerTel Pesepdopaa mo
paccesHuto a-yactull. [Inanerapnas




MOACIb aToMa

47

48

49

[Tocrynatel bopa. U3nyuenue u
norJiomeHne (GOTOHOB MPU Nepexoie aToMa
C OJTHOT'O YPOBHSI DHEPIUU Ha IPYTOM.
Buab! ciekTpos.

JlabopaTtopHas pabota "HabmroneHue
CILIOIITHOTO Y JIMHEUYaTOro CeKTpoB"

BonnoBble cBoiicTBa yactuil. BonHsl e
Bbpoitns. KopnyckynsipHO-BOJIHOBOM
ayanu3M. CIIOHTaHHOE U BBIHYKIEHHOE
U3IyuyeHue

50

OTKpbITHE PATMOAKTUBHOCTU. OTBITHI
Pesepdopna mo onpenenenuto cocraBa
PaANOAKTUBHOIO U3JTyYEHUS

51

CgoiicTBa anbda-, 6era-, raMma-
N3ITYy4YCHUS. Bnusane PaAOaKTUBHOCTH HA
JKHMBBIC OpPTaHHU3MbI

52

53

54

OTKpbITHE IPOTOHA U HEUTpoHA. V30TOMBI.
Anbda-pacniaz. DIEKTPOHHBIN U
NO3UTPOHHBIN OeTa-pacnaj. ["amma-
U3ITy4yeHue

OHeprus cBA3U HYKIIOHOB B siape. SnepHble
peakuuu. SaepHsiit peaktop. [Ipobnemsl,
MIEPCIEKTHUBBI, YKOJIOTUYECKNE ACTIEKThI
AJIEPHON SHEPrEeTUKH

SJ'ICMCHTapHLIC YaCTHUIIEBI. OTKpBITI/IC
MMO3UTpPOHA. MCTO)IBI HaGJIIOJICHI/IH u
PErucCTpainvu 3JCMCHTAPHBIX YaCTHUII.




Kpyruslit ctonn «@yH1aMeHTaIbHbIE
B3auMOICHCTBUA. EAMHCTBO usznueckoit
KapTUHBI MUPa»

55

Bupg 38€3aH0r0 HeOa. Co3Be3nus, spKue
3Bé3[[BI, IIJTaHETBI, UX BUAUMOC NBUXKCHUC.
Conneynas cucrema

56

57

58

59

Comnuue. ConHeuHast akTUBHOCTb.
Wcrounuk snepruu ConHua u 3BE311

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKH.
3BE3/1bI TJIABHOM OCIIEI0BATEIBbHOCTH.
BuyTpenHnee crpoeHue 3BE31.
CoBpeMeHHbIE TPEICTABICHHUS O
IIPOUCXOXKAEHNUHN U 3Botoluu CosHIa 1
3BE31

Mieynsiii [1yte — Hama I'anakTuka.
[Tono>xenne u neuxenue CosHLa B
I"anaktuke.

I"anmakTuky. YEpHBIE ABIPHI B Apax
raJIakKTUK

60

61

62

[Ipomexyrounas arrecranus. litorosas
KOHTpOJIbHAs paboTa

AHaiu3 KOHTPOJIbHOM paboThl. Beenennas.
Paz6eranue ranaktuk. Teopus boibuioro
B3pbIBA. PETMKTOBOE M3IIy4YeHHE.
MeraranakTuka

HCpCI_HGHHLIC HpO6HeMLI ACTPOHOMUHU

63

O6o0matromuii ypok. Pois ¢pusuku u
aCTPOHOMHUH B IKOHOMHYECKOH,




TEXHOJIOTHYSCKOM, COLIMAIbHOM B
ATUYECKOH chepax IesaTeTbHOCTH YeJIOBEKa

O6o6mmaromuii ypok. Pois u Mmecto usuku

64 Y aCTPOHOMUU B COBPEMEHHON HAy4YHOHN 1
KapTHUHE MHUpa
O6o06maromuii ypok. Mecto ¢pusndeckoit
65 KapTHHBI MUpa B 00ILEM psay 1
COBPEMEHHBIX €CTECTBEHHO-HAYUHbBIX
MPEJCTABICHUI O IPUPOJE
66 IToBTOpenune. MaruuTtHoe mnoue. 1
ONEKTPOMAarHuTHAasE UHAYKIUS
67 [ToBTopenue. Onruka. OCHOBBI 1
CIIEIMAJIBHOM TEOPUU OTHOCUTEIBHOCTH
68 [ToBTopenue. KBanToBast pusuka. D1eMeHTbI 1
ACTPOHOMHUH U aCTPOPUUKH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




IHpuiaoxenue 2

IT'PA®UK KOHTPOJIbHBIX MEPOIIPUSTUI

no ¢usuke 10 kiaacc

Ne
n/n

HaumenoBanue
pa3aeyioB U TeM

Bcero yacos

Ypoku

KOHTPOJ’IBHLIC MEPONPUATHA

Jara
TJIaH

JlaTa
KOppeK

dusuka u METOIbI
Hay4YHOT0 IO3HaHUs

Mexanuka

18

13

5

Bxonnas koHTposbHas paboTa.

JlaboparopHas pabota» Nel
"N3y4yeHue NBUKEHUS TEna,
OpOIIEHHOTO TOPU30HTAIBHO"

JlaboparopHas padota Ne3
"M3MepeHue JKeCTKOCTH MPY>KUHBI"

JlabopaTtopHnas pabota No5
«M3ydyeHne 3aK0Ha COXpaHEHUS
MeXaHH4YecKoil 3ueprun"”

KonTtponbHast pabora Ne2
«Kunemaruka. JlnHamuka. 3aKOHBI
COXPAHEHUS.»

MonekynspHas
¢uzuka u
TEPMOJAMHAMUKA

24

22

2

JIaGopatopHas pabota Ne7
«DKCTIepUMEHTAIbHAS TIPOBEPKA
3akoHa [ 'eii-JIroccakay

KonTponbnas padora Ne3
«MonexynspHas ¢puznka. OCHOBBI
TCPMOAMHAMHKHN. »

DIIEKTPOAMHAMHKA
Peszeps

24

20

4

JlaGoparopHas pabota Ne8
«M3y4eHne cMeIIaHHOTO COCTMHEHUS
PE3UCTOPOBY

JlaGoparopHas padota Ne9
«3mepenune DJ1C ucToUHMKA TOKA U
€ro BHYTPEHHETO COIPOTHBIICHUS

KonTponbnas padota N4
«ITOCTOSIHHBIN 2JIEKTPUUECKUM TOKY.

[IpomexxyTounas aTrecTanusl.
HToroasi KOHTpOJIbHAS paboTa.

HUroro

68

57

11




I'PA®UK KOHTPOJIbHBIX MEPOIIPUSTUI

no ¢pusuke 11 kiaace

= 2
Ne E E % § g g Jara | Jlara
n/n 5 g § = |R §| Ypokn KoHnTpoJsbHbIe MeponnpussTus IUIAH | KOpeK
==R ¥
7 4
JlaboparopHuas pabota «Habmonenue
JEHCTBUS MATHUTHOTO TIOJIS HA TOK)
. DieKTpouHa 1 BxonHas KoHTposbHas paborTa.
MUK JlaboparopHas pabota «lccrnenoBanue
SIBIICHUS DJIEKTPOMATrHUTHOW WHIAYKIIMH»
Konrpomnsnas padora No2 «MarautHoe
moJie. DIeKTPOMarHuTHAS WHITYKIIHSD
19 &)
JlaboparopHas pabota «Mccienoanue
3aBHCHMOCTH IEPHO]1a MAITBIX KOJIeOaHUH
rpy3a Ha HUTU OT JUIMHBI HUTU U MacChl
rpy3a»
KonTponbnas padora Ne3 «Konebanus u
2 Konebanus u 24 BOJTHBD»
BOJIHBI JlabopaTtopHas pabota «M3mepenue
MOKA3aTesl MPEJIOMIICHUS CTEKIIa»
JlaGopaTtopHast pabota «Ornpezaenenue
ONTHYECKOM CUITBI U (POKYCHOTO
pacCTOSIHUSL COOMpPAIOIIEH JIMH3bD)
JlaGopatopHas pabota "M3mepenue
JUTUHBI CBETOBOM BOJIHBI"
OcHOBBI 3 1
3 cne;p;;ibé{on 4 KontponbHas pa60TavN94 «OnTuka.
OTHOCHTEIBHO OcCHOBBI cieNIaNBbHOM Teopun
. OTHOCHUTEITEHOCTH
13 2
4 KBanToBas 15 Kontponbnas padota Ne5 "®dotosrddext"
(usnxa Jla6opatopHas pa6ota "Habmronenue
CIUIONIHOTO U JIMHEHYAaTOro CeKTpoB"
DJIeMEHTHI 10 1
5 | acrtponomumu | 11 [TpomexyTounas atrtectanus. Mitorosas
acTpopU3UKHI KOHTpOJIbHAsI paboTa
5 Ob6o0maromiee 3 3
MTOBTOPCHHE
Hroro 68 55 13




