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COILEPKXAHUE OBYYEHUA
10 KITACC

Paznen 1. @u3uka ¥ METOAbI HAYYHOTO MO3HAHUS

®usuka — Hayka o mpupone. Haydneie mMeTOABI NO3HAHUSA OKPYKAOLIETO
mupa. Ponp dSkcriepuMeHTa W TEOpUM B IPOLIECCE TO3HAHUS IPUPOBL.
DKCIIEpUMEHT B (PU3UKE.

MonenupoBanue (U3NYECKUX SIBIEHMM M mporeccoB. HayuHble TMIIOTE3BI.
duzuyeckue 3aKOHBI U TEOpPHUH. [ paHUIBI MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IprHIMI COOTBETCTBHS.

Ponb u Mecto ¢u3uku B GOPMUPOBAHHUU COBPEMEHHON HAYYHOW KapTHHBI
MUpa, B IPAKTUYECKOU IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBple U UU(PPOBBIE H3MEPUTENbHBIE MPUOOPHL, KOMIIBIOTEPHBIE
JATYUKH.

Pa3nen 2. MexaHuka

Tema 1. Kunemamuka

Mexannueckoe ABWKeHHE. OTHOCUTEIBHOCTh MEXAHUUYECKOTO JABUKCHMS.
Cucrema otcuera. TpaekTopus.

[lepemenienne, CKOpPOCTh (CpeaHSsI CKOPOCTh, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHE MAaTepUAIbHOM TOYKH, MX MPOEKIMH HAa OCHU CUCTEMbl KOOPJIMHAT.
CroxeHue nepeMenieHui U CoXXeHue CKOPOCTEN.

PaBHOMEpHOE M paBHOYCKOpPEHHOE MpsMOIMHEHOe nBIkeHue. [ 'paduxu
3aBUCHUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHHUs, IMyTH U TMepeMeIIecHus
MaTepUAIbHOM TOYKH OT BPEMEHHU.

CBobOosiHOE TajzieHre. Y CKOpeHre CBOOOIHOTO TaIeHUs.

KpuBonmuuennoe  aBuxeHue. JIBMKEHHME  MATEpUAJIbHOW  TOYKM IO
OKPYHOCTH C MOCTOSIHHOW MO MOZYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, TUHEHAS
ckopoctb. [lepuon u yacrora odpamienus. LleHTpocTpeMutensHoe yCKOpEeHuUe.

TexHuyeckre yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHHE: CHUIOMETD,
JNBH)KEHUE CHAPSOB, LICTIHBIE U PEMCHHBIC MEPEIAYUH.

Jlemoncmpayuu

Mogenb cuCTeMBbI OTCYETa, WILTIOCTPALMS KUHEMATHYECKUX XapaKTePUCTUK
JBHXKCHUSL.

[IpeobpazoBanue NBMXEHUM C UCTIOJIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3/IyXe U B pa3peKEHHOM MMPOCTPAHCTBE.

HaGnronenue nBukeHus tena, OPOIMIEHHOTO MO YIJIOM K TOPU3OHTY H
TOPU30HTATBHO.



N3mepenne yckopeHus CBOOOHOTO MaeHUS.

Hanpagnenue ckopoctu npu IBUAKEHUU IO OKPYKHOCTH.

Yuenuuecxuii sxcnepumenm, rabopamopHole pabomuol

N3yuyeHne HEpaBHOMEPHOTO ABHXKEHUS C LIEJIBIO OIMPEICIICHUS MTHOBEHHOM
CKOpPOCTH.

HUccnegoBanne COOTHOLICHUST MEXAY NyTAMH, IMPOMJICHHBIMU TEJIOM 34
MOCJICIOBATEILHBIC PaBHBIE TMPOMEKYTKHM BPEMEHM MPU PABHOYCKOPEHHOM
JBWKEHUM C HAYAJIbHOM CKOPOCTHIO, PABHOM HYIJIIO.

N3ydenune nBMKEHUS MIAPUKA B BA3KOMN )KUIKOCTH.

N3yuenune nBrkeHus Teina, OpOIIEHHOTO TOPHU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuauun  otHocutenbHOCTM  [anmunes. llepBwii  3akoH  Herotona.
NHepunanbHble CHCTEMBI OTCUETA.

Macca Tena. Cuina. [Ipunnun cynepnosunuu cui. Bropoit 3akoH HeroToHa
IUIsl MaTepuaabHOM TOUKU. TpeTuit 3akoH HproToHA 1J1s1 MaTEpUaIbHBIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cumia Tsoxectn. llepas kocmuueckas
CKOpOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec Tena.

Tpenue. Buasl Tpenus (mokosi, CKoIbxeHus, kaueHust). Cuna tpenusi. Cyxoe
Tpenue. Cuiia TpEeHUs CKOJIbKEHUS U cuiia TpeHus nokos. KoadduumeHT tpenus.
Cuita conpOTUBIICHUS TIPY IBUKEHUHU TEJIA B )KUJIKOCTH WJIH Tase.

[ToctynarenbHOE U BpanaTeabHOE ABUAKEHUE a0COTIOTHO TBEPAOTO Tea.

MOMEHT CHJIBI OTHOCHUTEIIBHO OCH BpauleHus. Ilmedo cumbl. YcnoBus
paBHOBECHS TBEPAOTO TEJIA.

TexHuyeckre yCTpOWCTBA M NPAKTHUUECKOE MPUMEHEHUE: MOAIIUITHUKH,
JIBU)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenne nHepIuu.

CpaBHeHHE Macc B3aUMOJIEUCTBYIOIIUX TEJL.

Bropoii 3akon HeroToHa.

N3mepenne cun.

CnoxeHue cuil.

3aBUCUMOCTh CHJIBl YIIPYTOCTH OT JeOpMaIiiH.

HeBecomocTs. Bec Tena npu yCKOpEeHHOM MOBEME U MAICHU.

CpaBHeHUE CHII TPEHUS MTOKOS, KAUEHUS U CKOJIBKEHUS.

VY cioBust paBHOBECHS TBEPIOTO Teia. Bubl paBHOBECHS.

Vyenuueckuii sxcnepumenm, nabopamopusie pabonol

N3ydenne ABM>XEeHUS OpycKa MO HAKIOHHOM MIIOCKOCTH.



WccnegoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B MPYXKUHE U
pe3nHOBOM 00paslie, OT ux AedopMaIuu.

Uccnenoanue ycloBUl paBHOBECUSI TBEPJAOrO Tejla, HMMEIONIETO OCh
BpAILICHHUS.

Tema 3. 3aKkoHbl coxpanenus 6 mexaHuke

NmMmnynbc MartepuaibHOM TOYKM (Te€na), CUCTEMbl MATEPHUAIbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHUE HUMITYJIbCa Tela. 3aKOH COXPaHEHUs HMITYJIbCA.
PeakTuBHOE ABUKEHUE.

Pa6Gora cuisl. MOIITHOCTH CHUJIBL.

Kunernyeckass sHepruss MarepHaqbHOM TOUYKH. TeopemMa 00 H3MEHEHHU
KMHETUYECKOU SHEPTUH.

[TorenunanbHas SHEprusl. IToreHumanbHas SHEprus YIPyTO
neopMupoBaHHOM  mpyXuHBL.  [loTeHUIManbHAs dSHEpPrus Tejda  BOJIU3H
MOBEPXHOCTH 3E€MIIH.

[loTeHManbHble W HENOTCHUUAIbHBIC CUJIBI. CBsi3b  paboOTHI
HEMOTEHIHAIBHBIX CUJI C WU3MECHEHUEM MEXaHWYECKOW SHEPTUU CHUCTEMBI TeEIl.
3aKOH COXpAaHEHUSI MEXaHUYECKON IHEPTUMU.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHUYeCcKre YCTPOWCTBA M IMPAKTUUECKOE MPUMEHEHHE: BOIAOMET, KOIICp,
MPYXUHHBIN UCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpPaHEHHUS UMITYJIbCA.

PeakTuBHOE IBHKCHUE.

[Tepexoa MOTEHIMATBHOW SHEPTUN B KHHETUYECKYIO U 0OpaTHO.

Vuenuueckuii akcnepumenm, 1abopamophvie pabomol

N3ydenune abCONIOTHO HEYNIPYTOTO yJapa ¢ MOMOIIbI0 JIBYX OJWHAKOBBIX
HUTSHBIX MasTHUKOB.

Uccnenosanue cBsizu pabOThl CHJIBI C U3BMEHEHUEM MEXaHMYECKOW SHEpPruu
TeJIa Ha PUMEPE PACTSIKECHUS PE3UHOBOTO KIyTa.

Pa3nen 3. MoJiekyasipHasi GU3MKa U TEPMOJINHAMHUKA
Tema 1. Ocnogbl MONEKYNAPHO-KUHEMUYECKOU MeopUul
OCHOBHBIE TTOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUH U UX OMBITHOE
o0ocHoBanue. bpoyHoBckoe nBmwxkenue. uddysus. Xapakrep ABMKEHUS U
B3aUMOJICCTBUS YaCTUIl BelecTBa. MOJENIW CTPOCHUs Ta30B, KUJIKOCTEHW H
TBEPJIbIX TEJ U 0OBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pasmepsl MoJiekyll. KonnuectBo BeniectBa. [loctosinHas ABoraapo.

TennoBoe paBHoBecue. Temmeparypa u e¢ uzmepenue. lllkana temneparyp
Lenbcus.



Mopens  upeanbHOoro rasa. (OCHOBHOE YpaBHEHUE  MOJIEKYJISIPHO-
KMHETUYECKOM TEOpUU HICAIbHOTO Ta3a. AOCONIOTHas TeMIieparypa Kak Mepa
CpeaHEN KHWHETHUYECKOM SHEPruH TEIUIOBOTO JBWXKEHHS vacTul raza. [llkama
temneparyp KenpBuna. ['a30Bble 3akOHBI. YpaBHeHHe MenneneeBa—Knanelipona.
3akoH /lanbroHa. M3ompoueccsl B UACANBHOM Ta3€ C MOCTOSHHBIM KOJWYECTBOM
BelecTBa. ['paduueckoe MpencTaBICHUE M30MPOLIECCOB: H30TEPMa, H30X0pa,
n3zo0apa.

TexHuyeckue yCTPOMCTBA M IMPAKTUYECKOE IPUMEHEHHE: TEPMOMETD,
OGapomeTtp.

Jlemoncmpayuu

OnbIThl, AOKa3bIBAIOIIME JIMCKPETHOE CTpOEHUE BelecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTMHEHUM.

OnbiTel 110 U HY3UN KUAKOCTEH U ra30B.

Monens OpOyHOBCKOTO JTBUKECHHUSL.

Mopens onbita ITepHa.

OnbITHI, JOKa3bIBAOIIINE CYILIECTBOBAHHE MEXMOJIEKYIISIPHOTO
B3aMMOJECHCTBUA.

Mogens, WIUTIOCTpUpPYIONIas IPUPOAy AABICHHUS Ia3a HA CTEHKHU COCY/Ia.

OnbITel, WUIIOCTPUPYIOIIME YPAaBHEHHWE COCTOSHHS MACAIBHOTO Tasa,
U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomsi

OmnpeneneHrne Macchl BO3lyXa B KJIACCHOW KOMHATe€ Ha OCHOBE U3MEPEHUM
00BbEMa KOMHATBI, TABJICHHS ¥ TEMIIEPATYpPhl BO3/TyXa B HEM.

HccenenoBanue 3aBUCHMOCTH MEXAY TapaMETPAMH COCTOSIHUS Pa3peKeHHOTO
rasa.

Tema 2. Ocrnosvl mepmoouHamuKku

TepMoauHaMuueckass cCUCTEMA. BHYTpPEHHsASI SHEPrusi TEPMOAWHAMUYECKOU
CUCTEMBI U cIOCcOOBI €€ n3MeHeHus. KonmnuecTBo TemioTel U pabota. BHyTpeHHss
SHEpPrusi  OJHOATOMHOTO  HWJEajJbHOrOo  rasa. Buasl  Temionepenayu:
TEIJIONPOBOJIHOCTh, KOHBEKILIMSI, U3JTyUYE€HHE. Y IeJIbHAs TEIUIOEMKOCTh BEIECTBA.
KosmnuecTBo TEIIOTH NpH TeTIonepeaaye.

[lonsitue 00 aamabatHoM mpouecce. IlepBblii 3aKOH TEPMOJIMHAMUKHU.
[IpumeneHnre mepBOTO 3aKOHA TEPMOJUHAMHKHK K u3ompoiieccam. ['paduueckas
WHTEpHIpeTaus padoThl rasa.

Bropoii 3akon tepMmoamHamuku. HeoOpaTMMOCTh TpOIecCOB B TPHUPOJE.

TennoBble MamKHbL. [IpUHUMIIBI IEUCTBUSA TEIUIOBBIX MAILIKH.
[IpeoOpazoBanusi sHEpruM B TEIUIOBBIX MamuHax. KoadduuueHt mnose3Horo
nevictBusi TerioBod MamuHbl. [lukn KapHo u ero kosd@uiMeHT MoJIe3HOTO
AeHCTBUSL. DKOJIOTUYECKUE TPOOIIEMBI TEIIIOIHEPTETHKY.



TexHuyeckue yCTpoHCTBA M NPAKTUYECKOE TMPUMEHEHHE: JBUraTellb
BHYTPEHHETO CropaHusi, OITOBOM XOJOIUILHUK, KOHIUIIUOHED.

Jlemoncmpayuu

3meHenne BHYTpPEHHEH SHEPIWHM Tella TPU COBEPIICHUH PaOOTHI: BBIIET
MpoOKW W3 OYTBUIKK TOJA JCHCTBHEM CKAaTOTO BO3Ayxa, HarpeBaHue s¢dupa B
JATYHHOU TpyOKe MyTEéM TpeHUs (BUACOIEMOHCTpPALIHS).

N3MeHeHne BHyTpeHHEN SHEPTUH (TEMIEPATYPHhI) Tea IPU TeIUIoNepeaaye.

OnplIT 1o anuabaTHOMYy pAaCIIMPEHUIO0 BO3Ayxa (OMBIT € BO3AYUIHBIM
OTHUBOM).

Mopenu napoBoii TypOUHBI, IBUTATENSI BHYTPEHHETO CTOPaHUsl, PEaKTUBHOIO
JBUTATEJIA.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomsi

N3mepenue yaebHON TEeMIOEMKOCTH.

Tema 3. Aepecammuste cocmoanusn eeuwiecmea. Pazosvie nepexoont

[Tapoo6pa3oBanue u KoHjeHcauus. Vcrnapenue u kumneHue. AOCONIOTHAS U
OTHOCHUTENIbHASL BJIAXHOCTh Bo3Ayxa. HackimieHHbIM mnap. YaenapHas TeroTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhl KUIICHUS OT IaBJICHUSI.

Tsepnoe Teno. Kpucrainuyeckue u amopdHbie Tesna. AHU30TPOIUS CBOWCTB
kpuctaiioB. Kuakue kpuctambel. CoBpeMmeHHble Marepuaiibl. [lnmaBienue u
KpUCTaJUIU3alus. Y IeJbHasl TerioTa miasineHus. Cyomumarusi.

VYpaBHeHUe TEIIOBOrO OanaHca.

TexHuyeckre yCTpPOCTBA M NPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTHHU MOJTYyUYCHHS] COBPEMEHHBIX MaTEpHAJIOB, B
TOM YHUCJIE HAaHOMAaTepUaJiOB, U HAHOTEXHOJIOTHHU.

Jlemoncmpayuu

CBoiiCTBa HACBHIILICHHBIX TAPOB.

Kunenue nmpu NOHM>KEHHOM J1aBJICHUU.

CnocoObl U3MEPEHUS BJIAYKHOCTH.

HaOnronenue HarpeBaHus U MIaBJICHUS KPUCTAITMYECKOTO BEIIECTRA.

JleMOHCTpalust KpUCTaJIOB.

Vuenuueckuii sxcnepumenm, 1abopamoprvie pabomsi

N3MmepeHne 0THOCUTEILHON BIAXKHOCTH BO3/IyXa.

Paznen 4. DnekTpoauHaMuKa
Tema 1. dnekmpocmamuka
DJIeKTpU3alMs Tel. ODJEKTpUUEeCKUil 3apsa. JlBa BuIa JIIEKTPUUECKHUX
3apsiioB. [IpOBOIHMKHK, TUAJIEKTPUKU W MOJIYNPOBOJHUKHU. 3aKOH COXpAaHEHUs
AJIEKTPUYECKOTO 3apsa.
B3aumoneiictBue 3apsaaoB. 3akoH Kynona. ToueuHbli 3IeKTpUYECKUI 3apsia.
OnekTpuueckoe moje. Hanpspk€HHOCTh  AiekTpuueckoro mnodsa.  [IpuHiun



CYyHEPHO3ULINH INEKTPUUYECKUX Toyel. JIMHUM HanmpsyKEHHOCTH AJIEKTPUYECKOTO
oJIsl.

PaGora cunm  anektpocratmyeckoro  mojisA.  [loreHuman.  Pa3HOCTh
noreHuuaoB. I[IpOBOJHUKKM W JUAJEKTPUKKA B DIEKTPOCTATUYECKOM IIOJIE.
Jlusnextpruyeckasi MPOHUIIAEMOCTb.

OnekTpoemMkocTb. KonaeHncatop. DIeKTpOEMKOCTh MJIOCKOTO KOHAEHCATOPA.
DHeprus 3apsiKEHHOTO KOHJIEHCaTopa.

TexHuyeckre yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHHUE: SIEKTPOCKOTI,
AIEKTPOMETP, DJIEKTPOCTATHUYECKAs 3allldTa, 3a3eMJICHHE DJIEKTPONPHOOPOB,
KOHJICHCATOP, KOMMUPOBAJIbHBIN aNmapar, CTpyHHbBINA IPUHTED.

Jlemoncmpayuu

YCTpOUCTBO ¥ IPUHLIMI AEHCTBUS IIEKTPOMETPA.

B3auMopenicTBrE HARIEKTPU30BAHHBIX TET.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEI.

[IpoBOOHUKM B 3JIEKTPOCTATUUECKOM MOJIE.

DIIEKTPOCTAaTUYECKASI 3aILUTA.

JIM3AEKTPUKH B DJIEKTPOCTATUYECKOM TTOJIE.

3aBUCUMOCTh  DJICKTPOEMKOCTU IIJIOCKOTO KOHJEHCAaTopa OT IUIONIAIu
MJIACTUH, PACCTOSIHUSI MEXKIY HUMH U IUDJICKTPUUYECKON MTPOHUIIAEMOCTH.

DHeprus 3apsKEHHOTO KOHJIEHCaTopa.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomsi

N3mMepenne 37eKTpOEMKOCTH KOHIEHCATOPa.

Tema 2. Ilocmoannstii Inekmpuueckuit mok. Toku ¢ paznuunvix cpeoax

DJIEKTPUYECKUM TOK. YCIIOBUSI CYIIECTBOBAHUS DICKTPUUYECKOIO TOKA.
Nctounuku Toka. Cuina Toka. [IocToOsHHBIN TOK.

Hanpsikenune. 3akon Oma 1715 yyacTKa LUEnH.

DJIEKTPUYECKOE COIMPOTUBIICHUE. Y IEIbHOE COINPOTUBICHUE BEUIECTBA.
ITocnenoBarenbHOE, NapaJUIEIbHOE, CMEMIAHHOE COCTMHEHUE IPOBOIHUKOB.

Pabota oanektpuueckoro Toka. 3akoH Jlxoyns—Jlenma. MomHOCTh
AIEKTPUUYECKOTO TOKA.

DJIEKTPOJIBUKYIIAs CUjla M BHYTPEHHEE COMMPOTUBIICHUE UCTOUYHHUKA TOKA.
3axoH Oma Jij1s1 TOJTHOM (3aMKHYTOM ) 3JieKTpuuecKo nenu. KopoTkoe 3aMbIKaHue.

DJIEKTpOHHAsT ~ MPOBOJAMMOCTb  TBEPJBIX  METa/UIOB.  3aBHCHUMOCTH
CONPOTHUBJIEHUSI METAIJIOB OT TeMIiepaTypbl. CBEpXITPOBOAUMOCTD.

DJNIeKTPUYECKUM TOK B Bakyyme. CBOMCTBA JIEKTPOHHBIX IMyYKOB.

[TonynpoBOIHUKHY. CoOcTBeHHass puMecHast MPOBOJIMMOCTD
noTyrnpoBoAHUKOB. CBoicTBa p—N-niepexoaa. [lomynpoBoAHUKOBBIE TPHUOOPHI.

ONEKTPUYECKUd TOK B  pacTBOpax H  paciiiaBax  3JIEKTPOJUTOB.
DIIEKTPOIUTHYECKAsT JUCCOIUALIUS. DIIEKTPOJIU3.



OneKkTpudeckuii TOK B ra3zax. CaMOCTOSATENbHBIA M HECAMOCTOSTENbHBIN
paspsa. Monunus. [1na3zma.

TexHnueckue yCTpPOHMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJIBTMETpP, PEOCTaT, HWCTOYHUKM TOKA, AJIEKTPOHArpeBaTEelbHbIE NPHOOPHI,
AIIEKTPOOCBETUTEIBHBIE TPUOOPHI, TEPMOMETP CONMPOTUBIICHHUS, BAKYYMHBIH JUO/,
TEPMUCTOPHI U (POTOPE3IUCTOPHI, MOTYIIPOBOAHUKOBBIN THOJ, TalbBaHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HAPSHKEHMSL.

3aBUCUMOCTh CONIPOTUBIICHUS UUIUHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIA/IN TTOMIEPEYHOTO CEYEHUs M MaTepuaa.

CmenmaHHOE COeIMHEHUE POBOIHUKOB.

[Ipsamoe w3MepeHne dIeKTpoABWKyIed cuwibl. KopoTkoe 3amblkaHne
raJIbBAHUYECKOTO MIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIIPOTUBIICHNS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB AIIEKTPOIUTOB.

NckpoBoit pa3psaa ¥ IpOBOJAUMOCTb BO3yXaA.

OnHOCTOPOHHSISI NPOBOAMMOCTb TUOAA.

Yuenuueckuu sxcnepumenm, nabopamopuvie pabomul

N3yyeHue CMEMIaHHOIO COEAMHEHUS PE3UCTOPOB.

N3mepenne 3JIeKTPOABMKYILEH CHIIbI UCTOYHHMKA TOKA M €ro BHYTPEHHETO
CONPOTHUBJICHUS.

Habutoienue anextpoiausa.

MexknpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6a3zoBoro ypoBHs B 10 kjacce ocyliecTBisieTcs ¢
YU4E€TOM COJEPKATEIbHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcaMM MaTE€MaTHKH,
OMONIOTHH, XUMUH, Teorpa(ru U TEXHOJIOTHH.

Meowxcnpeomemnvie nonsimusi, CBSI3aHHBbIE C M3YyYEHHEM METOJOB HAy4YHOIO
NO3HAHMS: SIBJICHHE, Hay4HbI (akT, rumoresa, (pusnueckas BeIMYMHA, 3aKOH,
Teopusi, HAOII0ACHHE, IKCIIEPUMEHT, MOJIEIMPOBAaHUE, MO/IEIb, U3MEPEHHUE.

Mamemamuxa: pelleHUEe CUCTEMbl ypaBHEHWMW, JIMHEWHAs (QYyHKIuS,
napabona, runep0osia, ux rpauku U CBOMCTBA, TPUTOHOMETPUUECKUE (DYHKIIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKJIECTBO,
BEKTOPBI U UX MPOEKIIMHA HA OCU KOOPJUHAT, CIIOKEHUE BEKTOPOB.

Buonocus: mexanudeckoe IBWKEHUE B KMBOW mpupoze, auddysus, ocmoc,
TEMJI000MEH UBBIX OPraHU3MOB (BUbI TEILIONEpPEIayH, TEIUIOBOE PABHOBECHE),
ANIEKTPUUECKHUE SIBJICHUS B )KUBOM IIPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEUIECTBA, CTPOEHNUE ATOMOB U MOJIEKYJI, MOJIb
BEIIIECTBA, MOJIIpHAsi Macca, TEIJIOBBIE CBOMCTBA TBEPABIX TEJ, KUAKOCTEH H



ra3oB, JJIEKTPUYECKUE CBOWCTBA METAJIOB, AJIEKTPOJUTHUYECKAsl IUCCOLMALNA,
raJlbBaHUKA.

I'eocpaghus: BNaxXHOCTb BO3/lyXa, BETPBI, 0apOMETP, TEPMOMETP.

Texnonoeusa: mpeodOpazoBaHUE JBWXKEHUH C HCIONb30BAHUEM MEXaHU3MOB,
Y4E€T TPEHUS B TEXHHUKE, MOJUIMIHUKH, HCIIOJIb30BAHUE 3aKOHA COXPAaHEHHUS
UMITyJIbCa B TEXHUKE (pakeTa, BOAOMET M JAPYIHE), IBUTaTeIb BHYTPEHHEIO
CrOpaHus, napoBas TypOHHA, OBITOBON XOJOJWJIBHUK, KOHIUIIMOHEP, TEXHOJIOTHU
IOJly4YEHUS] COBPEMEHHBIX MAaTepuajoB, B TOM YKCJIE HAHOMAaTEpUaJOB, U
HAHOTEXHOJIOTUH, 3JEKTPOCTATHUECKasl 3alUTa, 3a3€MJICHHE 3JEKTPONpHOOpOB,
KCEpOKC, CTPYHHBIH HPUHTED, AIIEKTPOHArpeBaTEIbHbIE puOOpHI,
ANIEKTPOOCBETUTEIbHBIE MPUOOPHI, raJbBAHHKA.

11 KJIACC

Pasnen 4. Di1eKTpOAUHAMHUKA

Tema 3. Macnummnoe none. In1eKmMpoMazHuUmMHAA UHOYKUUA

IlocrossHHbIE ~ MarHuThl.  B3aummonelcTBue  INOCTOSHHBIX ~ MarHUTOB.
MaruutHoe mnone. Bektop MarHuTHOM WHAYyKUMH. [IpuHnun cynepno3nnnu
MAarHATHBIX NOJIeW. JIMHMM MarHWTHOM MHAYKUMU. KapThHa JTWHHWI MAarHUTHOU
WHIYKLIWH 10JIA [IOCTOSHHBIX MarHUTOB.

MarautHoe 10JIE TPOBOJHMKA € TOKOM. KapThHa JHMHMM WHIYyKOUU
MAarHuTHOIO TIOJIA JUIMHHOIO IIPSMOIO IPOBOJHMKA U 3aMKHYTOT'O KOJIBIIEBOIO
MIPOBOAHUKA, KATYIIKH ¢ TOKOM. OnbIT Dpcrena. BzanmoneicTBre npoOBOJHUKOB €
TOKOM.

Cuna AMnepa, €€ MOIYJIb U HaITPaBJICHUE.

Cuina JlopeHnua, e€ MOIyJib U HallpaBlieHHUE. J[BUKEHUE 3apSKEHHON YaCTULIbI
B OJJHOPOJHOM MarHuTHOM MoJje. PadoTa cuisl Jlopenna.

SBneHne DNEKTpOMArHUTHOM HMHAYKIMU. [IOTOK BekTOpa MarHWTHOM
MHIYKIUU. OJIEKTPOABHXKYIAsl CUJAa HWHIAYKIUU. 3aKOH DJEKTPOMArHUTHOU
nHaykuuu Papanes.

BuxpeBoe nsnexkTpuyeckoe moJie. IDNEKTPOABIKYIIAs Cula HHIYKIUU B
IIPOBOJHMKE, IBWKYLIEMCS IIOCTYIIATEILHO B OJJHOPOIHOM MArHUTHOM IIOJIE.

IIpaBuio Jlenna.

NuaykTUBHOCTB. SIBIEHME CAMOMHIAYKIMU. OJCKTPOABIKYIIAS  CHJIA
CaMOMHIYKIIUH.

OHepruss MAarHUTHOTO MO KATyIIKH C

TOKOM.DJIEKTPOMAarHuTHOE TOJIE.

TexHuyeckre YCTpOHMCTBA M NPAKTUYECKOE TPUMEHEHUE: TOCTOSHHBIE
MAarHuThbl, JJEKTPOMArHWTHI, JJIEKTPOIABUTATEb, YCKOPUTENIN 3JIEMEHTAPHBIX
YacTHII, WHIYKIIMOHHAS 1eyb.



Jlemoncmpayuu

OnbIT OpcTena.

OTKJIOHEHHE IIEKTPOHHOTO IMyYKa MATHUTHBIM TOJIEM.

JIuHMY UHYKIIUY MarHUTHOTO TOJIS.

B3auMopelicTBre IByX MPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuibl JIOpeHIIa Ha HOHBI 3JIEKTPOJIUTA.

SBNeHNE 3IEKTPOMArHUTHOW UHAYKIIUU.

[IpaBuno Jlenua.

3aBUCUMOCTh SJIEKTPOJBUKYIIEH CUJIbl MHIYKIIMU OT CKOPOCTH M3MEHEHUS
MarHUTHOTO TTOTOKA.

SIBiieHUE CAaMOMHAYKIIVH.

Yuenuuecxuii sxcnepumenm, 1abopamopisie pabomol

N3ydeHne MarHuTHOTO MOJISI KATYIIIKUA C TOKOM.

UccnenoBanue necTBUS MOCTOSHHOTO MarHUTa Ha pPaMKy C TOKOM.

UccnenoBanue siBICHUS 3JIEKTPOMArHUTHOW MHAYKIIUHU.

Pa3nen 5. Kore6anusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUmMHbLE KOAEOAHUA

KonebarensHast  cucrtema. CBoOOHBIE  MEXaHHUYECKHE  KOJIEOaHUS.
INapmonunueckue kosiebanus. Ilepuona, yacrora, aMmmutyga v ¢asza koseOaHuil.
[IpyxuHHBIN MaATHUK. MaTreMaTU4eCKU MasATHUK. YPAaBHEHUE TAPMOHUYECKUX
kosnebanuii. [IpeBpareHue sHEpruu Npu rapMOHUYECKUX KOJICOaHUSIX.

Koneb6arenbupiii koHTYp. CBOOOIHBIE SJIEKTPOMArHUTHBIE KOJIEOAHUS B
UJIeaIbHOM KO0JIEOATEIbHOM KOHTYpe. AHAJIOTUS MEXKIYy MEXaHUYEeCKUMU W
ANEKTPOMATHUTHBIMU KoJsieOaHusiMU. Popmyna TomcoHa. 3akOH CcOXpaHEHUs
SHEPTUU B UJICATLHOM KOJIe0aTeTbHOM KOHTYPE.

[IpeacraBnenne o 3aTyxaronmx KojeOaHusX. BeIHY)IeHHbIE MEXaHUYECKUE
KoJieOaHusi. Pesonanc. BeIHYXI€HHBIE 2JIEKTPOMarHuTHhIE KOJIeOaHusl.

Ilepemennpii  TOK. CUHYyCOMAAQIBbHBIM NEPEMEHHBIM TOK. MOIIHOCTD
MEPEMEHHOT0 TOKa. AMIUIUTYIHOE€ W JCHCTBYIOIIEE 3HAYEHHWE CHUJIbI TOKA U
HaMnpsOKEHUS.

Tpancdopmarop. [IpousBoacTBo, mepenaya U nMoTpedieHne IMEKTPUUECKON
SHEPruu. DKOJIOTUYECKHE PUCKHU MPHU MPOU3BOJACTBE 3EeKTpodHepruu. Kynbrypa
UCIIOJIb30BaHUs AJICKTPOIHEPTIUH B MOBCEAHEBHOM JKU3HHU.

TexHuueckue yCTpOMCTBA U NPAKTUYECKOE IIPUMEHEHME: DIIEKTPUUYECKUU
3BOHOK, T€HEPATOp MEPEMEHHOTO TOKA, TMHUH JIEKTpoIiepeiay.

Jlemoncmpayuu

UccnenoBanne mnapamMeTpoB KoyieOaTeIbHOW CUCTEMBI (MPYKUHHBIA WM
MaTeMaTUYECKUIl MASTHHK).



Habmronenue 3aryxarommx KojieOaHUi.

HccnenoBanue CBONCTB BBIHYKIEHHBIX KOJI€OaHUH.

Hab6nronenue pezonanca.

CB0OOOHBIE AIIEKTPOMATHUTHBIE KOJICOaHMS.

OcuminorpaMmbl (3aBUCHUMOCTH CUJIBI TOKA M HANPSDKEHUSI OT BPEMEHU) st
AIIEKTPOMATHUTHBIX KOJICOAHMIA.

Pe3onanc mnpu mocCienOBaTENbHOM COEAWHEHHHM PE3UCTOPA, KaTYIIKU
WHJIYKTUBHOCTHU U KOHJIEHCATOpA.

Mopeinb JIMHUH 31EKTPOIEepEAAYH.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomsi

WccnenoBanue 3aBUCMMOCTH NEPHOJa MAJBIX KoJieOaHUM rpy3a Ha HUTU OT
JUTMHBI HUTH U MaccChl rpy3a.

UccnenoBanne MepeMEHHOTO TOKa B ILEONM W3  IOCIEA0BATEIbHO
COEMHEHHBIX KOHAEHCATOPa, KAaTYIIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpoMazHunHble 60JIHbL

Mexannueckrue BOJIHBL, YCIOBUS pacnpocTpaHeHus. I[lepuon. CkopocTb
pacrpocTpaHeHuss W JjMHA BoJIHBL [lomepeuHble U MOPOJOJIBHBIE BOJHBI.
WNurepdepenius u audpaxiiys MEXaHUYECKUX BOJIH.

3Byk. Ckopocth 3ByKa. I'pomkocTh 3Byka. Bwicora Tona. TeMOp 3ByKa.

DJIEKTPOMAarHUTHBIC BOJIHBI. Y CJIOBUS U3JIYYEHUS JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuenrtanus BektopoB E, B, V B anexkrpomarautHon BonHe. CBOMCTBa
AIIEKTPOMATHUTHBIX BOJIH: OTPa)KEHUE, MpEIOMIICHUE, TMOJsIpU3alus, Tudpakius,
unTepdepeniys. CKOpoCcTh IEKTPOMATrHUTHBIX BOJIH.

[IIkana 3ME€KTPOMArHUTHBIX BOJIH. [[pUMEHEHHE 3JE€KTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMTIBI paguocBs3u u TEJICBUICHUSL.

Pagnonokauusi.  DJIEKTPOMArHUTHOE 3arpsi3HEHUE

OKPYXaIOUIEH CPEIbI.

TexHuyeckre yCTpOWCTBA M NPAKTHUUECKOE IPUMEHEHHUE: MY3bIKaJIbHbIC
UHCTPYMEHTHI, YJIbTPa3ByKOBas AMArHOCTHMKAa B TEXHHKE W MEIUIIMHE, pajap,
paguoONPUEMHHUK, TEJIEBU30p, aHTeHHA, TenedoH, CBU-neys.

Jlemoncmpayuu

OO0pazoBaHue ¥ pacIpPOCTPaHEHUE MOMIEPEYHBIX U TTPOIOJIHHBIX BOJIH.

KoneOGmromieecs Te10 kKak MICTOYHUK 3BYKa.

HaGnronenue otpakeHus: 1 MPEeTOMIICHUSI MEXaHUYECKHUX BOJTH.

Hab6nronenue narepdepeniinu u nudpakiinm MEXaHUYECKUX BOJIH.

3BYKOBOW PE30HAHC.

HaGnronenue cBsizu TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIUTYION U
94acCTOTOM KOJIeOaHMUIA.



UccnenoBanne  CBOWCTB ~ DJIEKTPOMArHUTHBIX  BOJIH: OTPAKEHHUE,
npesioMJIeHUE, oJisipu3anus, nudpakmus, nHTepdepeHIus.

Tema 3. Onmuxka

I'eomerpuueckass ontuka. IIpsMonuHENHHOE pacnpoCTpaHEHUE CBETa B
oaHopoaHoM cpeae. JIyd cBera. ToueuHbli HICTOYHHK CBETA.

OTtpaxkenue cBera. 3aKOHbI OTpaxkeHus cBeTa. [locTpoeHue n3o00pakeHuit B
IIJIOCKOM 3€pKaje.

[Ipenominenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MOKA3aTENb
npenomiieHus. llonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbIil Yroa MOJHOTO
BHYTPEHHETO OTPAKCHUSI.

Hucnepcust ceeta. CloxHBIN cocTaB 6enoro ceera. Lser.

CoOuparomyie u pacceuBaromiue JnuH3bl. ToHkas JnuH3a. DokycHoe
pAcCTOSIHUE W ONTHYECKash Cujla TOHKOM JuH3bl. [locTpoeHue wu3oOpaxkeHUil B
coOUparoluX U paccerBaromux JuH3ax. Dopmysa TOHKOW JIMH3BI. YBEITUYCHHE,
TaBaeMo€ JIMH30M.

[Ipenenbl MPUMEHUMOCTH T€OMETPUUECKON ONITHKH.

BonnoBass ontuka. WuTepdepenuusi ceta. KorepeHTHblE HCTOYHUKH.
VYcaoBus HaOmoOIEHWS MaKCUMyMOB M MHUHHUMYMOB B HWHTEP(PEPEHILIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UICTOUYHUKOB.

Hudpakuus cBera. JudpakuuoHHas penieTka. YcCJIoBUE HaOIIOACHUS
[JIABHBIX ~MAaKCUMyMOB TIpM  TAJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TU(DPaKIMOHHYIO PEHICTKY.

[Tongapu3zanus ceera.

TexHuyeckre yCTpoOWCTBA M NPAKTHUUYECKOE MPUMEHEHUE: OYKH, JyIa,
dboToanmapaT, MPOCKIMOHHBIA ammapaTr, MHUKPOCKOM, TEJIECKOI, BOJOKOHHAs
ONTHKA, AUPPAKIIMOHHAS PEIICTKA, TTOJISIPOU/I.

Jlemoncmpayuu

[IpssiMoNMHEHOE pACTIPOCTPAHEHHUE, OTPAXKEHUE M MPEIOMIICHUE CBETa.
OnTuyeckue mpuOopsI.

[TomHOe BHYyTpEeHHEE OTpaxkeHue. Moienb CBETOBOA.

UccnenoBanue cBONCTB U300paKEHUN B JIMH3AX.

Mogenu MUKpocKoma, TeJIECKOIa.

Habmronenue untepdepeHiiuy cera.

HaoOnronenune nudpakiuu ceera.

Habmronenue nucnepcuu cBera.

[TonyueHnue cuekTpa ¢ HOMOIIBIO TPU3MBL.

[Tony4yenue cnekTpa ¢ TOMOLIbBIO JU(PAKIIMOHHON PEIICTKU.

Hab6nronenue nonspusanuu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomoi



M3mepenue nokasarens npeOMIICHHs CTEKIIA.
HccnenoBanue cBONCTB U300paXKeHU B JTMH3AX.
Habioienue nucnepcun cBera.

Pa3nes 6. OcHOBBI clIENMATBHOI TEOPHH OTHOCUTEIbHOCTH
I'paaunel  IPUMEHMMOCTH  KiacCM4yeckod — MexaHuku.  [locrynatel
CIIEIMAIBHOW TEOPHUHU OTHOCUTEIBHOCTH: WHBAPUAHTHOCTb MOAYJS CKOPOCTH
CBETa B BAKyyMe€, IIPUHIMUII OTHOCUTEIBHOCTH DUHIITEHHA.
OTHOCHUTEIBHOCTh OJJHOBPEMEHHOCTH. 3aMEJICHUE BPEMEHH U COKpALICHUE
JUTUHBI.
DHeprus U UMITYJIbC PEISITUBUCTCKON YaCTHIIBI.

CBs13b Macchl ¢ DHEPrUel U UMITYJICOM PEISITUBUCTCKOM YACTHULIBI. DHEPrus
ITOKOS.

Pa3znen 7. KBantoBasi puszuka

Tema 1. Dnemenmovt K6AHM OGO ONMUKU

®otonbl. opmyna [1nanka cBsi3u 3Heprum (HOTOHA C €r0 YaACTOTON. DHEPrus
U UMIyJIbC (POTOHA.

OtkpeiTre u uccnenoBanue ororpdexra. Onwitel A. I'. CTosieToBa. 3aKOHbBI
doroadpdexra. Ypapuenue OitHiuTeliHa A poroaddexra. «KpacHas rpanuna»
dboToaddexra.

JlaBnenue cBeta. OnbiTel I1. H. JIeGenera.

XHAMHUYECKOE IEUCTBUE CBETA.

TexHuueckue yCTpONCTBAa M MNPAKTUUYECKOE TNPUMEHEHHE: (POTORIEMEHT,
(doTomaTUMK, COJIHEUHAsl OaTapesi, CBETOIUO.

Jlemoncmpayuu

®o10o3(h(hexT Ha yCTAaHOBKE C LIMHKOBOM MJIACTUHOM.

Uccnenosanue 3akoHOB BHEMIHETO (HoTodPdheKTa.

CBeToauon.

Conneunas 6aTapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccesHUIo 0 -HacTHIL.
[Inmanerapuas mognens aroma. Iloctynatel bopa. M3nmydyeHne u moriomeHue
(GOTOHOB mMpU TMepexoje aToMa C OAHOIO YPOBHS SHEPruu Ha Apyrou. Bumabl
cnekTpoB. CIeKTp ypOBHEHN 3HEPIUU aTOMa BOJIOPOJA.

BonnoBele cBoiicTBa yactuu. Bonnel ne bpoinsa. KopnyckynsspHo-BoHOBOM
Tyau3M.

CroHTaHHOE U BBIHYKJIEHHOE U3Ty4YEHHE.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHUE: CIEKTPaJbHbIN
aHasu3 (CIEKTPOCKOIT), nasep, KBaHTOBBIN KOMIIBIOTED.



Jlemoncmpayuu
Mopnens onbita Pesepdopna.
OnpeneneHue AJIMHBI BOJHBI Ja3epa.
Habmoienue nuHeivaThiX CIEKTPOB U3ITyUYCHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomsi
Ha6nronenue nuHeHyaToro CeKTpa.
Tema 3. Amomnoe a0po
OKCIEpPUMEHTBI, JOKa3bIBAIOIIME CIIOKHOCTh CTPOEHHS sApa. OTKpbITHE
paanoaktuBHOoCcTH.  OmbiTel  Pesepdopaa  mo  ompeneneHuro  cocraBa
paanoakTUBHOTO wu3nydeHus. CBoiictBa anb(a-, Oera-, raMMa-u3Iy4deHHUs.
BinsHre paguoakTUBHOCTH Ha KUBbIE OPTaHU3MBI.
OtkpeiTHE TpoTOHA W HehTpoHa. HykinonHas mojens siapa [elizeHOepra—
NBanenko. 3apsan aapa. MaccoBoe uucno siapa. M30Tonsl.
Anbda-pacnaa. OJEKTpPOHHBIA M MO3UTPOHHBIM Oera-pacnaa. ['amma-
U3ITy4YeHHE. 3aKOH PaJIMOAKTUBHOIO paclaia.
OHeprus CBsI3U HYKJIOHOB B sape. SnepHbie cuibl. JlegekT macchl
saapa.snepHsle peakuuu. /leneHue u CUHTES siAep.
Anepnsiii peaktop. Tepmosinepubiii cunTe3. [IpobiemMbl U EPCHEKTUBBI
AIEPHON YHEPIETUKHU. DKOJIOTUUYECKNE ACTIEKTHI SIAEPHON YHEPTETHUKHU.
OnemeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.
MeTtonbl HaOMIOIEHUS U PETUCTPALIMH 3JIEMEHTAPHBIX YACTHULI.
@yHIaMEeHTalIbHbIE B3aUMOJeHCTBUA. EAMHCTBO pu3nUecKoil KapTUHBI MUpA.
TexHHYeCcKHe YyCTPOMCTBA M MPAKTUYECKOE MPUMEHEHHE: T03UMETP, KaMmepa
BuiibcoHa, siaepHbIil peakTop, aToMHas bomoa.
Jlemoncmpayuu
CUeTurK HOHU3UPYIOLINX YACTHII.
Vuenuueckuii sxcnepumenm, nabopamopmvie pabomol
HccnenoBanue TpeKoB YacTHI] (110 TOTOBBIM (poTorpadusim).

Pa3nen 8. DineMeHTHI ACTPOHOMUM U ACTPOPU3UKHU

Otanbl pa3BUTHS acTpoHOMUU. [IpuKIIaiHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMUM.

Bupn 3Bé3gHoro Heba. Co3Be3qus, SpKHE 3BE3NBI, IUIAHETHI, MX BHIMMOE
JIBHOKEHHUE.

Comnneunas cucTema.

Connne. ConHeuHass akTUBHOCTh. Mcrounuk sHeprum CoJiHIIA W 3BE3I.
3BE3/1bI, UX OCHOBHBIC XapaKTepUCTHKHU. Jluarpamma «CHEKTpalibHbIA KJlacC —
CBETHUMOCTBY». 3BE3IIbl TJIABHOM IIOCJIEJOBATCILHOCTH. 3aBHCHUMOCTH «Macca —
CBETHUMOCTbY» JJIsl 3BE3/] TJIABHOM MOCIEAOBATEILHOCTU. BHyTpeHHEe CcTpoeHue



3B¢31. COBpEMEHHBIE NPEJCTABICHUSA O NMPOUCXO0XKACHUH U 3Bomounn CoJHLA U
3BE3/1. DTallbl )KMU3HU 3BE3/1.

Mneunsiii Ilyte — Hama ['anaktuka. [lonoxxenune m aBwxenue ConHia B
lNanakTuke. Tunel ranakTuk. Paguoranaktuku v kBas3apbl. YepHbIE ABIPHI B A1pax
TaJIAKTHK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa066:1a. Pazberanue rajakTuk.
Teopus bonbmoro B3peiBa. PenmnkroBoe nsiydyeHue.

Macmradnas ctpykrypa Beenennoit. MetaranakTuka.

HepemieHnblie mpo0sieMbl aCTPOHOMUMU.

Vuenuueckue nabarooenus

HabitoieHuss HEBOOPYKEHHBIM IJ1a30M € UCIOJb30BAHUEM KOMIIBIOTEPHBIX
MPWIOKEHUHN JJIsl OTpeeNIeHuUs] TIOJI0KEHUsI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE c0o3Be31usl CEeBEPHOTrO MONYIIAPHS U IPKUE 3BE3/IbI.

Hab6nronenus B reneckon JIynsl, mianer, Mieunoro Ilytu.

O0o0maroniee NOBTOPEHUE

Ponp ¢u3uku M acTpOHOMHMM B SKOHOMHMYECKOH, TEXHOJOTHYECKOH,
COLIMAJIbHOW M 3TUYECKON cepax AesTeNIbHOCTH YEJIOBEKa, pOJib U MECTO (PU3UKU
Y ACTPOHOMHH B COBPEMEHHON HAay4YHOW KapTHHE MUpPa, pojib (PU3UUECKON Teopuun
B (OpMUPOBAHMHM MPEACTABICHUI O (PU3HYECKOW KApTUHE MHUpPA, MECTO
(¢u3nyeckoil KapTUHBI MUpPa B OOIIEM pSAAY COBPEMEHHBIX €CTECTBEHHO-HAayUHBIX
IIPEACTABICHUN O IPUPOJIE.

MexnpeaMeTHbIe CBSA3H

N3yuenue kypca ¢usnku 0a3oBoro ypoBHsA B 11 Kiacce ocymiecTBIsieTCS €
YUYE€TOM COAEPKATEIBHBIX MEKIIPEAMETHBIX CBSI3€d € KypcaMH MAaTEMAaTHKH,
OMOJIOTHUH, XUMUH, T€Orpa(ru U TEXHOJIOTHH.

Meowxcnpeomemnvie nonsimusi, CBSI3aHHBbIE C M3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUS: SIBJICHWE, HAay4YHbIA (akT, rumnoresa, (Qpuanyeckas BeIUYHMHA, 3aKOH,
Teopusi, HAOIIOACHNE, IKCIEPUMEHT, MOJIETTUPOBaHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelIeHUWE CUCTEMBbl YPAaBHEHUH, TPUTOHOMETPUYECKUE
(yHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPHl U MX NPOCKLUMHA HAa OCH KOOPIHMHAT, CJIOKEHHE BEKTOPOB,
OPOU3BOAHBIE 3JEMEHTApHbIX (YHKIUH, NPU3HAKK MOJN00US TPEYroJIbHUKOB,
oTmpeseeHUe TUIOMIAIN TIIOCKUX GUTYyp B 00BhEMa Tell.

Buonocus: »nekTpudeckue SBIECHUS B JKUBOM Mpupoje, KoseOaTelbHbIe
IBWXEHHUS B JKUBOW MPUPOJIE, ONITUYECKUE SIBJICHUS B )KUBOW NPUPOJE, ACHUCTBUE
paauanyy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAS] CTPYKTYpa TBEPABIX
T€1, MEXaHU3Mbl O0Opa30BaHUS KPUCTALUIMYECKOM PEIICTKH, CIEKTPaJbHBIN
aHaJIM3.



l'eocpagua: wmarHuTHBIE TIONIOCA 3€MJIM, 3aJI€KU MAarHUTHBIX DY,
dboTOCHEMKA 3€MHOM TTOBEPXHOCTH, MPEJCKA3aHUE 3eMIICTPSICEHUH.

Texnonoeus: JNWHUU BJIEKTPONEpEeaady, TEHEpaTop IEPEMEHHOr0 TOKa,
ANEKTPOABUTATENb, WHAYKIMOHHAS TI€4Yb, pajap, PaJAUuONPUEMHUK, TEIECBHU30D,
anteHHa, tenedoH, CBU-neub, NMpOEKIMOHHBIN anmapar, BOJIOKOHHAs ONTHKA,
COJIHEYHAas Oartapes.



INIAHUPYEMBIE PE3YJBbBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®OU3UKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

OcBoenne ydeOHOTO Tpenmera «®Du3nWKa» HA YPOBHE CPEIHEr0 OOIIETo
oOpa3zoBaHus (0a30BBIM YPOBEHb) JOJKHO OOECIEUUTHh TOCTUKEHUE CIETYIOUIUX
JUYHOCTHBIX, METAIIPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JINYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE Pe3yNbTaThl OCBOCHUS yueOHOTO npeamMera « Du3nKa» TOJKHBI
OTpaXXaThb TOTOBHOCTh M CIOCOOHOCTHh OOYYarolmMXCSl PYKOBOJCTBOBATHCS
c(hOpMHUPOBAHHOW BHYTPCHHEW TMO3HMIMEH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAllU/, TO3UTUBHBIX BHYTPEHHHX  YOEXJCHHH, COOTBETCTBYIOIIMX
TPAJAUIIMOHHBIM [IEHHOCTSIM POCCHICKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOIO
OTbITA U OMbITA JAEATEIBHOCTU B MPOIIECCE peaiu3allid OCHOBHBIX HAIpPaBJICHUI
BOCIIUTATEIBHOM JACSITEILHOCTH, B TOM YUCJIE B YaCTH:

v/ TPaKIaHCKOr0 BOCIHTAHMS:

c(hOpPMHUPOBAHHOCTD TPAKIAHCKON TTO3UIIMU 00YYAIOMIErocst Kak akTUBHOTO U
OTBETCTBEHHOTO YJIEHAa POCCUICKOTO OOIIECTBA;

MPUHATHE  TPATULIHUOHHBIX  OOIIEYETOBEYECKUX T'YMAHUCTUYECKUX U
JEMOKPATHYECKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JICSITEIbHOCTh B UHTEPECAX IPakJaHCKOTO
00111ecTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTeIbHOM OpraHu3aluy;

YMEHHE B3aMMOICHCTBOBATH C COLIUAJIbHBIMU UHCTUTYTaMHU B COOTBETCTBUH C
X QYHKIUSIMUA U HA3HAYCHHUEM;

TOTOBHOCTb K TYMaHUTAPHOU W BOJIOHTEPCKOU JIEATEIIbHOCTH;

v IATPHOTHYECKOT0 BOCIIUTAHHUS

c(hOpMHUPOBAHHOCTH POCCUHCKOM TPakIaHCKOH UJICHTUYHOCTH,
MaTpUOTU3MA;

[IEHHOCTHOE OTHOIIEHUE K TOCYJIapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSIM
POCCHICKUX YYCHBIX B 00J1acTU (DU3UKU U TEXHUKU;

v’ IyXOBHO-HPABCTBEHHOI'0 BOCIIHTAHUS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEICHMUS;

CITIOCOOHOCTH OIIEHUBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIE PEIICHMUSI,
OPUEHTHUPYSCh HAa MOPaJbHO-HPABCTBEHHbIE HOPMBI U IICHHOCTH, B TOM YHUCJIE B
NEATEeIBHOCTH YYEHOTO;

OCO3HaHME JJUYHOTO BKJIaJa B MOCTPOSCHNUE YCTOMYUBOTO OYIyIIIETO;

v/ 3CTeTHYECKOr0 BOCIIHMTAHHUS:

ACTETUYECKOE OTHOILIEHHE K MUPY, BKIIOUYAs 3CTETUKY HAYYHOTO TBOPYECTBA,
npucyuiero pu3nvyeckoil Hayke;



v/ TPYI0BOIr0 BOCIUTAHHUS:

MHTEpEC K pa3iuyHbIM cdepaM NpodhecCHOHATBbHOM NEeSTENbHOCTH, B TOM
YHCIIE CBA3aHHBIM C (PU3UKOI U TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIN BHIOOP
Oyayuiei npodeccun U peaan30BbIBaATh COOCTBEHHBIE KU3HEHHBIE TIAHBI;

TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHUIO U caMOOOPAa30BaHMIO B 00JIaCTH
($uU3MKKM Ha TPOTSKECHUH BCEH KU3HU;

v/ 3KO0JIOTHYECKOT0 BOCIUTAHUS:

c(OPMHUPOBAHHOCTh 3KOJOTUYECKOW KYJIBTYpbl, OCO3HAHHE TIJI00AJIBHOIO
XapaKTepa 3KOJOTUYECKHUX MPOOIIeEM;

IUTAHUPOBAHUE U OCYILECTBIICHUE JCHUCTBUI B OKPYKAIOIIEH Cpezic HA OCHOBE
3HAHMA LEJIeW YCTOMYNBOIO Pa3BUTHUS YEJIOBEUECTBA;

pacUIMpEHHE OIbITa JEATEIBHOCTH HKOJIOTMYECKOM HAIPaBICHHOCTH Ha
OCHOBE MMEIOIIUXCS 3HAHUM 1O (PU3UKE;

v’ IIEeHHOCTH HAYYHOTO MO3HAHMSI:

c()OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NUYECKOIN HAYKU;

OCO3HAHHME LEHHOCTH HAY4YHOM JEITENbHOCTH, TOTOBHOCTH B IPOLECCE
M3ydeHus: (PU3MKUM  OCYHIECTBISATH MPOEKTHYHD U HCCIEI0BATEIbCKYIO
NEeATENbHOCTh HHIMBHUIYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIbTATbDI

Io3HaBaTe/ibHbIE YHUBEPCAJbLHbIE YUeOHbIE el cTBUSA
ba3oBble jjornyeckue qeicTBus:
CaMOCTOATENbHO  (OpMYJNIMpPOBaTh M aKTyalIM3upoBaTh  MpoOiemy,
paccMaTpuBaTh €¢ BCECTOPOHHE;
ONpPENEIIATh LEIU ACSTEIbHOCTH, 3a/1aBaTh MAPAMETPbl U KPUTEPHUH UX
JNOCTUKEHUS,
BBISIBJISITh  3aKOHOMEPHOCTHM W IPOTUBOPEYMSI B  PacCMaTpUBAEMbIX
(bu3HUEeCKUX SABJICHUSIX;
pa3pabaThiBaTh TUIAH pelIeHUsl MpoOJeMbl C yU4E€TOM aHajdnu3a MMEIOITUXCS
MaTepUAIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBHI B JIESITEILHOCTD, OLICHUBATH COOTBETCTBUE PE3YJIHLTATOB
[EJISIM, OIIEHUBATh PUCKH TIOCJICICTBUMN JIEATEIbHOCTH,
KOOPAWMHUPOBaTh W  BBINOJHATH pabOTy B  YCIOBUSIX  PEaJbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aMMOCHCTBHUS;
pPa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUN KU3HEHHBIX MTPOOJIeM.
Ba3oBrbie ncciaenoBarebCcKHe AeliCTBUSA.
BJIQJIETh HAYYHOW TEPMUHOJIOTHEH, KITFOUEBBIMU MOHATUAMU U METOJAaMU
duznyecKoil HayKu;



BJIa/IETh HABBIKAMHU Yy4€OHO-UCCIIEOBATENbCKON U MPOEKTHOM NEATeTbHOCTH
B o0yactu (PU3MKH, CIIOCOOHOCTHIO ¥ TOTOBHOCTBIO K CAMOCTOSITEIHbHOMY TTOHCKY
METOJIOB pelIeHus 3a/iay (U3MUYECKOTO COJEpNKaHUs, MPUMEHEHHUIO Pa3IUYHBIX
METOJI0B MTO3HAHUS;

BJIQJIETh BHUAAMH JCSATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
WHTEPIpPETANHA, TPEOOPA30BAaHUI0O W TMPUMEHCHHUIO B PA3NIHYHBIX yUeOHBIX
CUTYaIHsIX, B TOM YHCJIE TIPU CO3/IaHNN YI€OHBIX TTPOCKTOB B 00IacTH (PU3NKHY;

BBISIBIIATh TMPUYUHHO-CIICJICTBEHHBIE CBS3M W aKTyaJIH3WpOBaATh 3ajady,
BBIJIBUTATh THUIIOTE3y €¢ PEIICHHS, HAXOIUTh apTyMEHTHI JJIA JOKa3aTelhCTBa
CBOUX YTBEPKJICHHM, 3a1aBaTh TTApAMETPhI M KPUTEPUHU PEIICHHUS;

aHAIM3UPOBaTh TOJYYCHHBbIE B XOJI€ pEUIEHUs 3aJaud pPe3yJIbTaThl,
KPUTUYECKU OIIEHUBATH UX JIOCTOBEPHOCTh, IPOTrHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (HOPMYIUpPOBaTh COOCTBEHHBIE 3aJaud B 0Opa3oBaTEIbHOU
JESTEILHOCTH, B TOM YHCIIC TIPU U3YYCHUH (PU3HKY;

JlaBaTh OIICHKY HOBBIM CUTYaIlUsSM, OIIEHUBATH TPUOOPETCHHBIN OTIBIT;

yMETh TMEPEHOCUTh 3HaHWA 10 (U3MKE B MPAKTUYECKYIO 0O0JaCTh
KU3ZHENIEATECIIbHOCTH;

YMETh MHTETPUPOBATh 3HAHUS U3 PA3HBIX MTPEAMETHBIX 001acTeH;

BBIJIBUTATh HOBBIE UJICH, MIPEJIaraTh OpUrHHAIBHBIC MTOAXObl U PEIICHUS;

CTaBUTH IPOOJIEMBI U 3a7]a4H, JTOITYCKAIOIINE AIbTCPHATUBHBIE PEIICHUS.

Pabora c undgopmanmeii:

BJIQ/ICTh HABBIKAMHU TOJy4YeHUS HH(POpMaIuu (HU3UYECKOTO COJIEPKaHUS U3
UCTOYHUKOB PA3HBIX THUIIOB, CaMOCTOSITEIbHO OCYIIECTBISATh IOWCK, aHAJIU3,
CUCTEMATH3AIMI0 W WHTEPIPETANNi0 WHOOPMAIIMU Pa3IWYHBIX BUIAOB U (GopM
MIPEICTABIICHHS;

OIICHUBATH JIOCTOBEPHOCTH MH(OPMAITUY;

UCIIONIB30BaTh  CPEICTBAa  HMH(POPMAIMOHHBIX W KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUN B PEIICHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OpPraHU3aIMOHHBIX
3a7a4 C COOJIIOJICHUEM TpeOOBaHUM DJPrOHOMUKH, TEXHUKA O€30MacHOCTH,
TUTHCHBI, PECypCOCOEpe)EHUsS, TPABOBBIX HM OTHYECKUX HOPM, HOPM
nH(GOPMAITMOHHON 0€30TTaCHOCTH;

CO371aBaTh TEKCTHI (PU3MUECKOTO COJCPKAHUS B Pa3IUYHBIX ¢dopmarax C
Y4E€TOM Ha3zHA4YeHUs] HHPOPMAIIUU U TIEJIEBOM ayTUTOPUU, BHIOUpask ONTUMATHHYIO
dbopMy mpeicTaBIeHUS W BU3yaJIU3aIUH.

KoMMyHuMKaTHBHBIC YHMBEpPCAJIbHbIe YUeOHbIe 1eiiCTBHUA:
OCYUIECTBJIATh OOUIEHWE Ha ypokax GU3MKA U BO  BHEYPOUYHOMU
NEeATEIIbHOCTH;



pacrno3HaBaTh MPEANOCBUIKM  KOHQIMKTHBIX CHUTyallui M CMsAr4aTh
KOH(JIUKTBL;

Pa3BEpPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHS C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

[OHMMAaTh M HCIOJIb30BAaTh IPEUMYILECTBA KOMaHAHON U MHAMBUIYaIbHOM
paboTHI;

BbIOMpaTh TEMATUKY W METOJbl COBMECTHBIX JEHCTBUI C YUYETOM OOLIMX
MHTEPECOB M BO3MOKHOCTEN KaKJIOTO WIEHA KOJUIEKTUBA;

NPUHUMATh L€JIM  COBMECTHOM  JI€ATE€IbHOCTH, OpraHu30BBIBaTh U
KOOPAVUHUPOBATh JEHCTBUS O €€ JOCTM)KEHMIO: COCTaBJIATh IUIAH JEWCTBUH,
pacnpenenaTb poJd C y4E€TOM MHEHUH Y4YaCTHUKOB, OOCYXJaThb pe3yJbTaThl
COBMECTHOM paboThI;

OLICHHMBATh KayeCTBO CBOETO BKJAJa M KaXJIOr0 yYaCTHHKA KOMaHAbl B
001 pe3ysbTat Mo pa3paboTaHHBIM KPUTEPUSM;

npeiaraTh HOBBIE IPOEKTHI, OIEHMBAThb HAEU C TO3MLIMU HOBU3HBI,
OpPUTMHAJILHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYUIECTBJISTh TO3UTHBHOE CTPATErMYECKOE IIOBEJIECHUE B Pa3IUYHBIX
CUTYaLUsIX, IPOSBIIATH TBOPUYECTBO U BOOOpaXKEHHE, ObITh HMHUIIMATUBHBIM.

PerynsiTuBHBIC YHHBeEpCaIbHbIe YUeOHbIE 1efiCTBUSA
Camoopranusamnus:

CaMOCTOSTENIbHO OCYILIECTBISATh MO3HABATENbHYIO NESITEIBHOCTh B 00JacTH
(U3MKK W aCTPOHOMHUH, BBISIBIISATH MPOOJEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHEIC 3aJ1a4H;

CaMOCTOSTENIBHO COCTABJIATh IJIAH PEIICHHUS PAacUYCTHBIX M KaueCTBEHHBIX
3aj1a4, MJIaH BBINOJHEHUS TPAKTUUYECKON pabOThl ¢ yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JIaBaTh OLICHKY HOBBIM CUTYaLlHsIM;

paclMpATh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHHI;

JienaTh OCO3HAHHBIN BBIOOp, apryMEHTUPOBATH €ro, Opath Ha ceds
OTBETCTBEHHOCTh 3a pElIeHME;

OLICHUBATh MPUOOPETEHHBIIN ONBIT;

croco0CTBOBaTh (OPMHUPOBAHUIO W MPOSBICHUIO HPYAULIUU B 00JaCTH
(U3MKH, TOCTOSTHHO MOBBILIATH CBOM 00pa30BaTEIbHBINA U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAIBHBIN HHTEJJIEKT:

JaBaTh OLEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTUBBI B JE€ATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LENISIM;

BJaJ€Th  HABbIKAMM  IIO3HABATENBHON  peduieKCMM  Kak  OCO3HAHMS
COBEPIIAEMBIX JIEUCTBHUM M MBICIUTENBHBIX IIPOLIECCOB, HX PE3yJbTaTOB U
OCHOBAaHUI;



UCIOJIb30BaTh MPHUEMbl pedIECKCUU VISl OLIEHKU CUTYAallMH, BRIOOpAa BEPHOTO
pEIIcHUS;

YMETh OIIEHWBATh PUCKU W CBOCBPEMEHHO MPUHUMATH PEIICHUS MO HX
CHUKEHUIO;

OpUHUMATh MOTHUBBI M apryMEHTBl JPYTUX NpPU aHajlu3e pe3yJbTaToB
NEeSITENBHOCTH;

NpUHUMATh ce0s, TOHMMAasi CBOM HEJIOCTATKU U JIOCTOMHCTBA;

MPUHUMATh MOTHBBI M apTyMEHTHl JAPYTHX TPH aHAIU3€ pPE3yJIbTaTOB
NEeSITEBHOCTH;

MIPU3HABATh CBOC MPABO M MPABO IPYTUX HA OIIHOKH.

B mpomecce mocTrkeHHs] TUYHOCTHBIX PE3YJIBTATOB OCBOCHHS IMPOTPAMMBI
mo ¢u3nKe MII YPOBHS CpPEOHEro oOmero oOpa3oBaHUS y OO0ydYaIOIMIUXCS
COBEpUICHCTBYETCS HMOIIMOHAILHBIH HUHTEJIEKT, penoararomi
c(hOpMHUPOBAHHOCTH:

CaMOCO3HaHUs, BKIFOYAIONIETO CIIOCOOHOCTh TOHUMATh CBOC IMOIIMOHAIIEHOE
COCTOSIHHE, BUJIETh HAMPABICHUS Pa3BUTHS COOCTBEHHOW AMOITMOHAIBHON Chephl,
OBITh YBEPEHHBIM B Ce0€;

CaMOpPETYJIMPOBAHUS, BKIIIOYAIONIETO CAMOKOHTPOJIb, YMEHHE TPUHUMATH
OTBETCTBEHHOCTh 3a CBOC TIIOBEJCHHE, CIOCOOHOCTh aJaNTUPOBATBHCA K
AMOITMOHAIEHBIM U3MEHEHHSIM U TIPOSIBIISATh THOKOCTD, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIIMH, BKIIOUYAIOIIECH CTPEMJICHUE K JOCTHKEHUIO TSI U
ycrexy, ONTUMHU3M, WHUIIMATUBHOCTb, YMEHHE JEHCTBOBATH HMCXOJS M3 CBOMX
BO3MOXKHOCTEH;

SMMATHH, BKIIOYAIOIIEH CIOCOOHOCTh MMOHUMATh AYMOIIMOHAIBHOE COCTOSIHUE
JIPYTUX, YYUTHIBATH €r0 TIPH OCYIIECTBICHUU OOIIEHUS, CIIOCOOHOCTh K
COUYBCTBHIO U COIIEPEKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKITIOYAIOIIUX CIIOCOOHOCTh BBICTPAUBATh OTHOIIICHUS
C IPYTUMH JIFOJIbMU, 3a00TUTHCS, POSIBIIATH HHTEPEC U pa3perniaTb KOHPIUKTHI.

NPEAMETHBIE PE3YJIBTATBI

K koHmy oOyuenus B 10 kJjacce mpeaMeTHbIE pe3ynbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTPpakaTh CHOPMUPOBAHHOCTD Y OOYHAIOIIUXCA YMEHUM:

JEMOHCTPUPOBATh Ha TMpUMEpax pojb U MeCTO (Pu3NKu B (HOPMHUPOBAHUU
COBPEMEHHOW HAay4YHOW KapTUHBI MUpaA, B PA3BUTUU COBPEMEHHOU TEXHUKU HU
TE€XHOJIOTUH, B IPAKTUYECKON IEATEIbHOCTH JIOJIEH;

VUYUTHIBATh TPAHUIBI TPUMEHEHUS W3YyUYCHHBIX (DU3UUIECKUX MOJICIICH:
MaTepualibHas TOYKa, MHEpIMaIbHasl CUCTeMa OTCUeTa, abCOIIOTHO TBEPOE TEJIO,
UJICAJIBHBIN ra3, MOJICJIM CTPOEHUS Ta30B, JKUAKOCTEH W TBEPABIX TEJ, TOUCYHBIN
AJIEKTPUYECKUI 3apsg pu pelIeHun buznuecknx 3a1a4;



pacno3HaBaTh (pU3MUYECKHUE SIBJICHUS (IPOLECChl) U OOBICHATh UX HAa OCHOBE
3aKOHOB MEXAHWKH, MOJICKYJISPHO-KUHETUYECKOU TEOPUU CTPOECHUS BEIIECTBA U
ANEKTPOAUHAMUKU:  PABHOMEPHOE U  PAaBHOYCKOPEHHOE  MPSIMOJIMHEMHOE
JBWKEHUE, CBOOOJHOE TMAaJIeHUE Tell, JBKEHHE IO OKPYXHOCTH, HWHEPIIHS,
B3auMojiericTBre Ten, aAuddy3us, OpOyHOBCKOE ABUKEHHUE, CTPOCHUE >KHJIKOCTEU
U TBEPABIX TEJ, U3MEHEHHE 00bEMa Tl MPU HArpeBaHUU (OXJIAXKICHUH), TETIOBOE
paBHOBECHE, HWCHAPEHHE, KOHACHCALMS, IUIABJICHUE, KPUCTAJUIM3AlUs, KHUIICHHUE,
BJIQYKHOCTbh BO3/lyXa, OBBIIICHUE JTABJIICHUS ra3a Py €ro HarpeBaHUM B 3aKPHITOM
coCyle, CBSI3b MEXIy NapameTrpaMyd COCTOSIHHS Ta3a B H30Ipolieccax,
3JIEKTPU3alMs TEJ, B3aUMOJICVCTBHUE 3apsI0B;

OMHCHIBATh MEXAHWYECKOE JBIKCHHE, HCTONb3YsSd (PU3MUECKHE BEITUYHHBIL:
KOOpAWHATA, IIyTh, IIEPEMEILECHHE, CKOPOCTb, YCKOPEHHME, Macca Teja, CHuIa,
AMIYJIbC TE€JIa, KUHETUYECKAsl HSHEPrus, NOTEHUHAIbHAS DHEPrUs, MEXaHUYECKAs
paboTa, MexaHW4YecKass MOIIHOCTh;, IPU OINHUCAHUM TMPABUIBHO TPAKTOBAThH
(bu3MUeCKUil CMBICIT HUCIOJIb3yeMbIX BEIMYMH, WX OOO3HAYEHUS W EIUHUIBI,
HaxoAUTh (OPMYJIbI, CBA3BIBAIONINE AaHHYIO (U3UYECKYIO BEIMYMHY C JPYTUMHU
BEJIMYMHAMU;

ONMCHIBATh M3YYCHHBIE TEIUIOBBIE CBOWCTBA TEI M TEIUIOBBIE SIBJICHHS,
UCTIONIb3YsS (DU3UYECKHE BEJIMYMHBI: JaBJICHUE Tra3a, TeMIleparypa, CpeaHsis
KUHETUYECKAsi DHEPryus XaOTHUYECKOrO JBUKECHUS MOJIEKYJ, CPEIHEKBAApaTUYHAS
CKOpPOCTb MOJIEKYJ, KOJMYECTBO TEIIOThI, BHYTPEHHsISI HEprus, padora rasa,
KOA((DUIIMEHT TMOJe3HOTO JEWCTBUS TEIUIOBOTO JBUTATENs; MPH OMUCAHUU
NPaBWIBHO TPAKTOBAaTh (U3MYECKUN CMBICT HCHOJIB3YEMbIX BEJIMYUH, WX
0003HaYEHUsT W €AUHUIbI, HAXOIUTh (OPMYJIbI, CBS3bIBAIOIIUE JAHHYIO
(bU3UYECKYIO BETUYUHY C IPYTUMU BEJIMUUHAM;

ONKMCHIBATh U3YYEHHBIEC AIEKTPUUECKUE CBOMCTBA BEUIECTBA U DJICKTPUUECKUE
SBJICHHS! (ITPOIIECCHI), UCTIONB3YST (PU3UUECKHE BEIMYUHBI: JICKTPUUYCCKUN 3apsij,
ANEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD MOJIs, MOTEHIHUAI, PA3HOCTh MOTEHIUAJIOB;
NPy OINUCAHUMU TMPABWIHHO TPAKTOBATh (UIUUECKUN CMBICI MCIOJIb3yEMbIX
BEJIMYMH, UX OOO3HAYEHUS] W EJIUHUIIBI, YKa3bIBaTh (DOPMYIIbI, CBS3BIBAIOIINE
JTaHHYI0 (PU3UYECKYIO BEIMYUHY C IPYTUMH BEJIMUYNHAMU;

aHAIM3UPOBaTh (PU3MUYECKHUE MPOIECChl U SBIICHUS, UCIIONB3Ys (U3HUECKHUE
3aKOHBI ¥ MIPUHIUMBIL: 3aKOH BceMUpHOTO TsroTenus, I, I u 111 3akonbl HptoToHA,
3aKOH COXPAaHEHUST MEXAHWYECKOM OJHEPruu, 3aKOH COXPAHCHUS WMITYJIbCA,
NPUHIUIT CYNEPHO3UIMN CHUJI, NPUHIUII PABHOINPABUS HWHEPLMUAIBHBIX CHUCTEM
OTCYETA, MOJICKYISIPHO-KMHETUYECKYIO TEOPHUIO0 CTPOCHHS BEIIECTBA, T'a30BbIC
3aKOHBI, CBA3b CPEIHEN KMHETUYECKOW YHEPIUU TEIUIOBOTO JIBUKEHUS MOJIEKYII C
aOCOJIIOTHON TeMIepaTypou, MepBbIN 3aKOH TEPMOJAMHAMHUKHU, 3aKOH COXPAHCHHUS
ANEKTPUYECKOTO 3apsifa, 3akoH KyloHa, mpu O3TOM pas3ivyarh CIOBECHYIO



(GOpMYIHPOBKY 3aKOHA, €r0 MAaTEMaTHYECKOE BBIPAXKEHUE U YCIOBUS (TpaHUIIbI,
00J1aCTH) NPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPHHIMIBI JEHCTBUA MAIWH, TPUOOPOB W
TEXHUUYECKUX YCTPOMCTB; pa3inyaTh YCJIOBHUS UX OE30MAaCHOTO HCIIOJIb30BAHUS B
MOBCEAHEBHOM JKU3HU;

BBITIOJIHATh JIKCIIEPUMEHTHI MO HCCIEAOBAHUIO (PU3UYECKUX SBJICHUN U
IIPOLIECCOB C HCIIOJIb30BAHUEM IMPSMBIX M KOCBEHHBIX H3MEPEHU, MPU ITOM
dbopMmynupoBath TpoOieMy/3agady M THIOTE3Y YYEOHOTO  IKCIIEPUMEHTA,
co0uparh YCTaHOBKY W3 MPEINIOKEHHOTO O0OpYAOBaHHUSA, MPOBOAUTH OIBIT U
(GbopMyIMpOBATH BHIBOIBI;

OCYUIECTBJISATH MPSIMbIE U KOCBEHHbIE U3MEPEHUS] PU3NUYECKUX BEIUYUH, TIPU
ATOM BBIOMpaTh ONTHUMAJIBHBIN CIOCOO M3MEPEHHS] U HUCIOJIb30BaTh H3BECTHBIC
METO/Ibl OLICHKH MOTPEIIHOCTEN N3MEPEHNUN;

WCCIIEIOBaTh  3aBUCUMOCTA  MEXAY (U3NYECKUMHU  BEIMYMHAMH  C
UCIIOJIb30BAaHUEM TIPSIMBIX H3MEPEHUH, MPU ITOM KOHCTPYHPOBATh YCTAaHOBKY,
buKkcHpoBaTh PE3yJbTATHl IMOTYYECHHON 3aBUCUMOCTH (PU3UYECKUX BEIMYUH B
BU/JIE Ta0IHII U TpaUKOB, AETaTh BBIBOBI IO Pe3yabTaTaM HCCICAOBAHNUS;

co0roaTh npaBuiia 0€30MacHOro TpyJa MpH MPOBEIECHUHM UCCIEIOBAaHUM B
pamMKax y4eOHOTro SKCIEpHUMEHTa, Y4eOHO-MCCIEIOBAaTENbCKOM W IPOEKTHOM
JESTEIbHOCTH C MCIOJB30BaHUEM H3MEPHUTENBHBIX YCTPOWCTB U JaOOPaTOPHOTO
000pynoBaHUs;

pemarh pacueTHhIE 3aJaud C SIBHO 3aJaHHOM (U3MYECKOW MOJIENbIO,
UCTIOJIb3Ys (PM3UUECKUE 3aKOHBI U MPUHITUIIBI, HA OCHOBE aHAJIW3a YCIOBUS 3aa4u
BbIOMpATh (PU3UYECKYI0 MOJEIb, BBIACIATh (PU3NYECKHUE BEIWYUHBI U (HOPMYJIBI,
HEO0OXOaUMBIC NIl ¢ PElICHHUs, MPOBOJUTH PACUCThl M OLIEHWBATH PEATBHOCTH
MOJTy4YE€HHOTO 3HAUYCHUs (PU3UUECKON BETMUUHBL,

penaTh KaueCTBEHHbIE 33/1aUi: BBICTPAUBATh JIOTHYECKU HEIIPOTUBOPEUUBYIO
LENOYKY PacCyXJCHUH C OMOpOM Ha HM3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU HU
dbuzuYecKue sIBICHUS,

UCTIONB30BaTh  MpPH  pEIIeHWH  y4eOHBIX  3a7Jad  COBpPEMEHHbBIC
nH(OPMAITMOHHBIC TEXHOJOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIINH
U TIPEJICTaBIICHNs Y4eOHON M HAYYHO-TIOMYJISPHON MH(GOpPMAIINH, MOTYyYEHHON U3
Pa3TUYHBIX UCTOYHUKOB, KPUTUUECKH aHAJTM3UPOBATH MOTydaeMyr0 HHHOPMAITHIO;

MIPUBOJINUTH TIPUMEPHI BKJIaJla POCCUMCKUX U 3apyOCIKHBIX YUCHBIX-(DH3UKOB B
pa3BUTHE HAyKH, OOBSACHEHHE TWPOIECCOB OKPYXKAIOIIETO MHpa, B Pa3BUTHE
TEXHUKU U TEXHOJIOTHUI;

HCIIOJIb30BaTh TEOPETHUUECKHE 3HAHMS MO (PU3MKE B MOBCEIHEBHON >KHU3HU
i obecrieyeHus: 6€30MacHOCTU MPH OO0paIEHUH ¢ MPUOOpPaAMH U TEXHHUYECKUMHU



YCTPOMCTBAMHU, JIJISi COXPAHEHUs 37I0POBBSl U COOIIOACHUS HOPM 3KOJIOTHYECKOTrO
MOBEAECHUS B OKPYKAIOLIEH CPEAE;

paboTaTh B TpyNIE C BBHIIOJHEHHUEM pPA3IUYHBIX COLMATIBHBIX POJIEH,
IJIAaHUPOBATh PpaldOTy TPYIIIbl, PALMHOHAIBHO pACHPENENsITh OOA3aHHOCTH H
IJIAHUPOBATH JCSATEIBHOCTh B HECTAHAAPTHBIX CUTYalUSAX, aJ€KBATHO OLICHUBATh
BKJIAJl K&XKJIOTO U3 YYACTHUKOB I'PYIIIIHI B pEIICHUE pacCMaTpUBAaeMON TPOOIIEMBI.

K xonmy oOydenus B 11 kjacce mpeaMeTHbIE pe3yiabTaThl Ha 0a30BOM
YpOBHE JIOJKHBI OTPaXKaTh CPOPMHUPOBAHHOCTD Y 00YUAIOMINXCS YMEHHIA:

JEMOHCTPUPOBATh Ha MpUMEpax pojb U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTHHBI MHpa, B Pa3BUTUH COBPEMEHHOW TEXHUKU U
TEXHOJIOTUHA, B MPAKTUYECKON JEATEIbHOCTH JIKOJEH, LETOCTHOCTh U E€IUHCTBO
(du3HUecKol KapTUHBI MUPA;

YUUTHIBATh TPAHUIIBI TPUMEHEHUS W3YyUYCHHBIX (U3UUECKUX MOJICIICH:
TOYEYHBIA JJIEKTPUUECKUM 3apsAJl, JIyd CBETA, TOUCUHBI UCTOYHUK CBETA, S/ICPHA
MOJIeJIb aTOMa, HYKJIOHHAas MOJENb aTOMHOTO sipa MpPU pPEIICHUU (U3HUYECKUX
3a/ad;

pacrno3HaBaTh (pU3NUECKUE SIBIECHUS (IPOIECChl) U OOBACHATHh UX HA OCHOBE
3aKOHOB 3JIEKTPOJMHAMHUKY U KBAHTOBOW (PU3MKH: AJIEKTpUUECKasi IPOBOJUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHMUYECKOE, MATHUTHOE JEHUCTBHUSA TOKA, B3aHMMOJIECHCTBUE
MarHuTOB, OJJIEKTPOMAarHUTHasE WHIYKUWS, JE€UCTBUE MAarHUTHOTO IO Ha
IPOBOJHUK C TOKOM M JIBWXKYIIMMHCS 3apsf], 3JIEKTPOMArHUTHBIE KOJeOaHUs U
BOJIHBI, NPSMOJIMHEHHOE pPACHPOCTPAHEHHE CBETA, OTPaXCHHE, IPEIOMIICHUE,
uHTepdepeHus, audpakus ¢ ToJApU3alMs  CBETa, JUCHEPCHsl CBETa,
doTornekTpuueckuit 3pdext (pororddekrt), cBeToBOE NaBiieHUE, BOZHUKHOBEHHE
JUHEWYATOro CIEKTpa aromMa BOJOPOJA, €CTECTBEHHAs W HMCKYCCTBEHHAas
PaauOaKTUBHOCTB;

ONKCHIBATh W3YYEHHBIE CBOWCTBA BEIIECTBA (JIEKTPUUYECKHE, MArHUTHBIE,
ONTHYECKHE,  DJIEKTPUUECKYID  IPOBOJUMOCTh  Pa3IU4HBIX  Cpel) U
ANIEKTPOMATHUTHBIE SABJIECHHS (IIPOLIECCHI), HUCIONb3Ys (PU3NYECKHE BEIUUYMHBI:
DNEKTPUYECKUM 3apsill, CHJIA TOKA, DIEKTPUUYECKOE HAIPSIKEHHUE, DIEKTPUUYECKOE
COTIPOTUBIIEHUE, PA3HOCTh MOTEHIMAJIOB, JEKTPOABMKYLIas cuiia, paboTa TOKa,
UHIYKLIHUST MarHUTHOTO TMOJsA, cuwia Awmmepa, cuia JlopeHua, HWHIYKTUBHOCTH
KAaTYLIKHA, 3HEPrusl 3JEKTPUYECKOIO0 M MArHUTHOTO MOJEH, MEepUoJ M YacToTa
KojeOaHuii B KosieOaTeIbHOM KOHTYpE, 3apsijl U CHiIa ToKa B IIpolecce
FapMOHUYECKUX JJIEKTPOMArHUTHBIX KoOJieOaHUU, (POKYCHOE pacCTOsSHHE W
ONTHYECKasi CWJa JIMH3BI, TIPU OMHCAHWHU TPABWIBHO TPAKTOBATh (PH3MUYECKUN
CMBICTT HCIOJb3YyEMbIX BEJIWYMH, HUX OOO3HAUYEHHS W EIUHMIIBI, YKa3bIBaTb
dopMynbl, CBA3BIBAIOLIME JaHHYIO (PU3MYECKYIO BEJIMYMHY C JIPYTUMU
BEJTMYMHAMU;



ONKMCHIBATh M3YYCHHBbIE KBAHTOBBIE SBJICHUS W TMPOLIECCHI, HCIOJb3Ys
du3nuecKkue BETMYUHBI: CKOPOCTh DJJEKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI U
4acToTa CBETa, SHEPTUs U UMIYJIbC (POTOHA, IEPUOJI TTOTypaciiajia, YHEPTUsl CBSI3H
aTOMHBIX S7Iep, TPH OINHUCAHUU TMPABUIBLHO TPAKTOBaTh (PU3HMYECKUM CMBICT
UCIIOJIb3YEMBIX BEJIMYUH, WX OOO3HAUCHHS W CIAWHUIIBI, YKa3bIBaTh (HOPMYJIHI,
CBS3BIBAIONINE JIAHHYIO (U3UYECKYI0 BEIUYHHY C JPYTUMUA BEITUYHMHAMH,
BBIYHCIISITH 3HAYCHUE (PU3HMUECKON BEIMUNHBI,

aHATM3UPOBAaTh (PU3MUECKHE MPOIECChI U SBIICHUS, UCIIONB3Ys (PU3MUECKHEC
3aKOHBI U MPUHLUINBL 3aK0H OMa, 3aKOHBI MOCIEA0BATEILHOIO U MapaJlIEILHOIO
COCMHEHUA MPOBOJHUKOB, 3aKOH Jkoyns—JIeHla, 3aKkOH 3IEKTPOMAarHUTHOU
WHIYKIIMH, 3aKOH MPSIMOJIMHEMHOTO pacIpOCTPAaHEHUSI CBETA, 3aKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEJIOMJICHUsI CBETa, ypaBHeHUE ODMHIITelWHa st doTodddexTa,
3aKOH COXPAHEHHSI SHEPTrUM, 3aKOH COXPAHEHUS HUMITYJIbCA, 3aKOH COXPAHEHHUS
3JIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHUs MAacCOBOTO 4MCIa, MOCTyJarel bopa,
3aKOH PaJIMOAaKTUBHOIO pacmaja, Mpy 3TOM pa3indaTh CIIOBECHYIO (OPMYITHPOBKY
3aKOHA, €ro MaTeMaTHYECKOe BBIPAKCHHE U YCJIOBHUSA (TpaHUIIbI, 00JIACTH)
MPUMEHUMOCTH;

ONPEAEIATh HAMPABICHUE BEKTOPA MHIYKIIMA MAarHUTHOTO MOJISI TPOBOIHUKA
C TOKOM, CHJIbI AMIniepa u cuiibl JIopeHiia;

CTPOWTh M OIMCHIBATh H300pa)KEHHE, CO37aBaeMOE€ IUIOCKHM 3€pKajioM,
TOHKOH JINH30;

BBINIOJHATh AKCHEPUMEHTHI MO UCCIEAOBAHUIO (PU3UYECKUX SIBICHUM U
MPOLIECCOB C HCIIOJIB30BAHUEM MPSIMBIX W KOCBEHHBIX H3MEPEHUH: NpPU STOM
dbopmynupoBaTh MpooOeMy/3ajlady M THIOTE3Y Y4eOHOro  AKCIECPUMEHTA,
coOMpaTh yCTAaHOBKY M3 TIPEIIONKEHHOTO O0OpYyIOBaHUS, IMPOBOJIUTH OIBIT H
(bopMyIUPOBATH BHIBOJIHI,

OCYILIECTBIISATh MPSIMbIE M KOCBEHHBIC M3MEPEHUs (DU3NUECKUX BEJIMYMH, MPU
ATOM BBIOMpATh ONTUMAJBHBIA CIOCOO M3MEPEHUS W HCIOJIb30BaTh W3BECTHHIC
METO/IbI OLIEHKH MOTPEMIHOCTEN U3MEPEHUM;

UCCIE0BATh 3aBUCHUMOCTH (U3UYCCKHX BCIMYMH C  HCIOJb30BAaHHUEM
OPSAMBIX HM3MEPEHUM: TMPH ITOM KOHCTPYHPOBATh YCTaHOBKY, (UKCHPOBATH
pe3yabTaThl MOJYYEHHON 3aBUCUMOCTH (DU3UUECKUX BEJIIMYMH B BUJE TaOJUIl U
rpaduKoB, AeaTh BEIBOBI 110 PE3yIbTaTaM MCCIIEAOBAHNUS,

coOmro/1aTh MpaBmiia 0€30MacHOr0 TPyJa MPU MPOBEJICHUU HCCICIOBAHUMN B
paMKax y4eOHOTrO OKCIEPUMEHTa, Y4eOHO-MCCIIENOBATEILCKOW U MPOCKTHOM
JESTETLHOCTH C HUCTOJIB30BAHUEM H3MEPUTEIBHBIX YCTPOUCTB M JTAOOPATOPHOTO
000py10BaHUS;

pemaTth pacueTHhIE 3aJa4d C SBHO 3aJaHHOW (DU3UYECKOM MOJIEIIbIO,
UCTIONB3Ysl (PU3UYECKUE 3aKOHBI ¥ TIPUHIIMITHI, HA OCHOBE aHaIn3a YCJIOBHS 3a/1auu



BbIOMpaTh (PU3UUECKYIO MOJEIb, BBIACIATh (PU3NUECKHE BEIUYMHBI U (DOPMYIIHI,
HEOOXOAMMBIE I €€ PEIICHHs, TPOBOJUTh PacyCThl U OLEHUBATH PEATBHOCTH
[OJy4YEHHOTO 3HaueHUs (PU3MUECKON BEIMUUHBL;

peniaTh Ka4eCTBEHHbIE 3a/1a4l: BBICTPAUBATh JIOTUYECKH HEIPOTHBOPEUUBYIO
LEMOYKY PACCYXKIEHUH C OMOpOM Ha HM3yYEHHbIE 3aKOHBI, 3AaKOHOMEPHOCTH U
(uznueckue sBICHMUS;

UCIOJB30BaTh  IPU  pPELIEHUM  y4yeOHBIX  3aJa4  COBPEMEHHbIE
UH(GOPMAIIMOHHBIE TEXHOJIOTUH JJISl TIOUCKA, CTPYKTYPUPOBAHHUSI, HUHTEPIPETAIIH
U TIpEeCTaBIICHUSI YUYEOHON M HAay4YHO-TIOMYJSpHONH MHGOpPMAIUH, MOTYYCHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHATTU3UPOBATH MOJIydaeMyl0 HHPOPMAIIHUIO;

OOBSCHATh NPUHLMIIBI JEHCTBUS MallUMH, OpUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inyaTh yCIOBUS UX 0€30IaCHOIO MCMOJIb30BAaHUS B ITOBCEIHEBHON
KU3HH;

OPUBOJUTH IPUMEPHI BKJIAJIa POCCUNCKUX U 3apYOEKHBIX YUCHBIX-(PU3UKOB B
pa3BUTHE HAayKHd, B OOBSICHEHUE MPOIECCOB OKPYKAIOIIETO0 MHpA, B Pa3BUTHE
TEXHUKU U TEXHOJIOTU;

UCIOJIb30BaTh TEOPETUUECKUE 3HAHMA MO (U3UKE B MOBCEIHEBHOW KU3HU
i obecriedyeHus: 0€30MacCHOCTU MPU OOpaIleHUH ¢ MPUOOpaMy U TEXHUYECKUMU
YCTPONCTBAMM, JIJIl COXPAHEHHUS 3J0POBbS M COOIIOAEHUS HOPM IKOJIOTMYECKOrO
MOBEACHUS B OKPYKAIOLIEH CpEAE;

paboTaTh B TIpyHIE€ C BBIIOJHEHUEM pa3iMYHBIX COLHUAIBHBIX pOJIEH,
IUIAaHUPOBaTh pPabOTy TpyHNbl, PALUOHAIBHO pacHpeleisaTb OO0sI3aHHOCTU U
MJIAaHUPOBATH JAESITENILHOCTh B HECTAHAAPTHBIX CUTYalMsIX, al€KBaTHO OLIEHUBATh
BKJIQJl KaXKJOT0 U3 YYaCTHUKOB IPYIIIbI B PEIIEHUE PACCMATPUBAEMON IPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3/ie/ioB U TeM (undposbie)
Ne n/m Konrpoabnubie | IIpakruueckue
NMPOrpaMmblI Bcero o0pa3oBaTte/ibHbIE
padoTshI padoTshI
pecypcbl
Paznen 1. DU3UKA U METO/IbI HAYYHOI'O IO3HAHUSA
bubmuorexa [JOK
1.1 ®u3rKa U METObl HAYYHOT'O TO3HAHUS 2 1 https://m.edsoo.ru/7FA1bf72
" 1
TOTO MO pa3Aeny 2
Pasznea 2. MEXAHUKA
bubmuorexa [JOK
21 Kunemarika > https://m.edso0.ru/7f41bf72
bu6nuorexa [IOK
22 Huriamika ! https://m.edsoo.ru/7f41bf72
bu6nuorexa [JOK
2.3 3aKOHBI COXpPAHEHUS B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18 1 1
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJAUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnuotexa [JOK
' TEOpHH https://m.edsoo.ru/7f41bf72
but6mmorekxa [IOK
3.2 OCHOBbI TEPMOHHAMHKH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHUS BEIIECTBA. 5 5 bu6muoreka [IOK

®a30BbIe MEPEXOIbI

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

Hroro o pazaeny 24
Paznen 4. JIEKTPOJAMHAMUKA
bubmuorexa [JOK
41 EKTPOCTATIRA 10 htps://m.eds00.ru/7f41bf72
[TocTostHHBIN 371eKTpUYECKH TOK. TOKH B bubnmnoreka HOK
4.2 12
Ppa3IMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Wroro o pazaeny 22
PesepBHOe Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

KonuyecTBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3aesioB U TeM ugposbie
Ne n/m P Konrpoabnbie | IIpakruyeckue (upp )
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Paznen 1. QJIEKTPOIMHAMUKA
MaruauTtHoe nosjie. DJIeKTpOMarHuTHas bu6muoreka [IOK
1.1 11 2 3
WHIYKIUS https://m.edsoo.ru/7f41c97c
Uroro no pazneny 11 2 3
Paznen 2. KOJIEBAHUS U BOJIHBI
21 MexaHn4YecKHUe U AIEKTPOMAarHUTHBIE 9 1 bubnmnoreka [JOK
' Konebanus https://m.edsoo.ru/7f41c97¢c
29 MexaHn4ecKHe U dJIEKTPOMArHUTHBIE 5 1 bu6nuoreka [IOK
' BOJIHBI https://m.edso0.ru/7f41c97c
bu6nuorexa [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no paszneny 24 1 4

Paszea 3. OCHOBBI CIIEIIUAJIBHOM TEOPUU OTHOCUTEJBHOCTHU

OcHOBBI cIENMANIBHON Teopun bubmuoreka [IOK
3.1 4 1
OTHOCUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazaeny 4 1
Paznen 4. KBAHTOBAS ®U3UKA
. bubnuotexa [JOK
4.1
DIIEMEHTHT KBAHTOBOI ONTHKI1 y https://m.edsoo.ru/7f41c97c
4.2 Crpoenue aToma 4 bubmuorexa IIOK
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4.3

ATOMHOE SApO

bub6nmmoreka [IOK
https://m.edsoo.ru/7f41c97c

Utoro no pazneny

15

Paznen 5. 3JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHU

51 DJIEMEHTHI aCTPOHOMHUH B aCTPOPUZHKHU 7 ﬁ::i?ﬁfg;gﬁ}; £4197¢
Htoro no pazneny 7
Pa3nen 6. OBOBIIAIOLIEE IOBTOPEHHUE

6.1 O6o06maroiiee NOBTOpEHKE 4 ﬁg&HE;T:é(;grouﬁ £41097c
Uroro no pazneny 4
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68
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HOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
KoanyecTBo yacoB DJIeKTPOHHbBIE
Ne ara no ara no uuppoBbIe
Tema ypoka Kontpoabublie | IlpakTuueckue A A op
n/n Bcero IJIAHY paxry oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
®du3uka — HayKa 0 IpUpo/ie. 04.09
HaydHbie MeTOIbI TO3HAHUS
OKpy>karoiero mupa. Ponb u bubnnorexa HOK
1 MecTo (GU3UKU B (POPMUPOBAHUHT 1 https://m.edsoo.ru/ff0c32e2
COBPEMEHHOU HAYYHOU KapTUHBI https://m.edsoo.ru/ff0c33e6
MHUpa, B TPAKTHUECKON
NeSITeNIbHOCTH JIFO/ICH.
2 Bxoanas koHTpOabHas paboTa. 1 1 05.09
MexaHuueckoe TBUKEHHE. 11.09
OTHOCUTENHHOCTD
3 MEXaHUYECKOTO JIBUKECHUS 1 bubmorexa [IOK
a ' https://m.edso0.ru/ff0c3508
[lepemerienue, CKOpoCTb,
YCKOpEeHHE
4 PaBHOMepHOE npsMoNIMHENHOE 1 12.09 bubnuoreka LIOK
JBUYKEHUE https://m.edsoo.ru/ff0c3620
5 PaBHOyCKOpEeHHOE 1 18.09 bubnuoreka LIOK
MPSAMOJIMHENHOE IBUKEHUE https://m.edsoo.ru/ff0c372e
CBo6OIHOE HaJIEHHE. 19.09
6 YckopeHne cBOOOIHOTO 1 bubmmorexa LIOK
p a https://m.edsoo.ru/ff0c39cc
MaJCHUS
7 KpuBonuzeliHoe IBUKEHUE. 1 25.09 bubnuorexa [IOK



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

JIBrKeHne MaTepualbHOU TOYKU
10 OKPYKHOCTH

26.09

https://m.edsoo.ru/ffOc3ada

[TpyHIMIT OTHOCUTENBHOCTH 02.10

8 lNanunes. MHepuuanbHble bub6nuorexa LIOK
cucremsl orcuera. [lepBriit https://m.edsoo.ru/ff0c3be8
3aKkoH Hprorona
Macca tena. Cuna. [Ipuniun 03.10

9 cynepnosuiuu cuil. Bropoi bubnuoreka [IOK
3akoH Herotona nms https://m.edsoo.ru/ffOc3be8
MaTepHaJIbHON TOUKHU

10 Tpernii 3akoH HproToHa 1u1s1 09.10 bubnuoreka LIOK
MAaTepHAIBHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKOH BCEMUPHOTO TSITOTEHUSI. 10.10

11 Cuna T}I)KeCTEI. [lepBas bubmmorexa [JOK
KOCMITECKas CKOPOCTh https://m.edso0.ru/ff0c3d00

12 Cuna ynpyroctu. 3akon ['yka. 16.10 bubnunoreka [JOK
Bec tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koapduunent 17.10

13 TpeHust. Cuiia CorpoTHUBICHUS bubnuoreka [JOK
MpY JBUKEHUU TEJA B KUJIKOCTH https://m.edsoo.ru/ffOc3f76
WJIU Ta3e
[TocTynarensHoe u 23.10
BpalllaTelbHOE ABHKEHNE

14 a0COJIIOTHO TBEPOTO TENA. bubnmnoreka [JOK
MowmeHnT cuibl. [1nedo cumsl. https://m.edsoo.ru/ff0c41a6
VYcnoBus paBHOBECHUS TBEPOTO
Tena

15 NMnynbc MmaTepuanbHON TOUKH, 2410 Bubmmorexa LIOK

https://m.edsoo.ru/ff0c43d6



https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6

CHCTEMBI MaTEePUAIBHBIX TOYEK.
Nmnynec cuiibl. 3akoH
COXpaHEHHsI UMITYJIbCA.
PeakTuBHOE IBIKEHHE

16

PaGota u MOILTHOCTD CHITBI.
Kunernueckas sneprus
MaTtepualibHOM TOuYkH. Teopema
00 U3MEHEHUN KUHETHYECKON
SHEPruu

07.11

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

17

[TorenmanpHas 3HEPTHS.
[ToTeHunanpHas 3HEPrUs yupyro
ne(GopMHUPOBaHHON NPYKUHBI.
IlorenunanpHas sHeprus Tena
BOJIM3U MOBEPXHOCTH 3eMIIN

13.11

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

18

[TorenumanpHbIe U
HEMOTEeHUUaIbHbIE CHIIbL. CBSI3b
paboThl HEMOTEHIIUATBHBIX CUJI C
W3MEHEHUEM MEXAHUYECKOU
SHEPTUH CUCTEMBI TeN. 3aKOH
COXPAHEHU MEXAHUYECKOM
SHEpPruu

14.11

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c478c

19

JlabopaTopHas pabora
«HccnenoBanue cBsizu pabOTHI
CHJIBI C UBMCHCHHUEM
MEXaHUYECKOM SHEpruu Tena Ha
IpUMEpe PACTHKEHUS
PE3UHOBOTO KI'yTa»

20.11

20

KonTponbhas pabora no teme
«Kunemaruka. Jlunamuka.

21.11

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74



https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74

3aKOHbBI COXPAHEHUS B
MEXaHUKE»

21

OCHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KMHETUYECKON
Teopuu. bpoyHoBCcKOE
nskenue. Juddysus

27.11

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4dc2

22

XapakTep ABUKECHUS U
B3aMOJCUCTBUS YACTHI]
BelecTsa. Mozaenu cTpoeHus
ra3oB, JKUJKOCTEN U TBEPJIbIX
T

28.11

23

Macca monekyn. Konuuectso
BenrecTna. Ilocrosannas
ABorajzipo

04.12

24

TemoBoe paBHOBeECHE.
TemnepaTypa u e¢ u3MepeHue.
[Ixana remneparyp Llenscus

05.12

25

Wneanshsiii taz B MKT.
OcHoBHoe ypaBHeHue MKT

11.12

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc4fde

26

AGcomtoTHas TeMIleparypa Kak
Mepa CpeTHEN KNHETUYECKOM
OHCPTHUH ABVIKCHUS MOJICKYII.
YpaBHenue Menpeneena-
Knaneiipona

12.12

bu6mmoteka [IOK
https://m.edsoo.ru/ff0c511e

27

3akon /lanpToHa. ['a3oBbIe
3aKOHBI

18.12

28

JIaGoparopHas paboTa
«HccrnenoBanue 3aBUCHMOCTH

19.12



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

MEXK1y ITapaMeTPaMHu COCTOSTHUS
Pa3peKEHHOT0 ra3a»

H3omporeccsl B HAEATLHOM rase 25.12
29 U UX Tpaduueckoe bubmorera I[JOK
P https://m.edsoo.ru/ff0c570e
MPEJICTABICHHE
BHyTpeHHsIs sHEprus 26.12
TEPMOAMHAMHYECKON CHCTEMBI U
30 CIoCOOBI €¢ U3MEHEHHS. bubmuorexa [JOK
KommgecTBo TermioTsl U padbora. https://m.edso0.ru/ff0c5952
Bnytpennss sHeprus
0JIHOATOMHOTO HJICAIBHOT'O ra3a
31 Buae! Temionepenaun 0901 bubnnorexa [IOK
. pea https://m.edsoo.ru/ff0c5c36
V nenbHas TENI0EMKOCTD 15.01
BemecTBa. KoandecTBo TEIIOTE bub6mnoreka [IOK
32
IIpY TeIuIonepeaaye. https://m.edso0.ru/ff0c5c36
AnmabatHbIii poriecc
[TepBbIit 3aKOH TEPMOIMHAMUKH 16.01
33 1 €ro IPUMEHEHHUE K Bubmorexa OK
P https://m.edsoo.ru/ff0c5efc
M30Ipoleccam
Heo6paTnMOoCTh IIPOIIECCOB B 22.01
34 pu (I)) e. Bropoii 2aII<IOH bubmmorexa [JOK
PHPOZE. BTOP https://m.eds00.ru/ff0c6230
TEPMOJIUHAMUKHI
35 punuun neiicteus u KITJ{ 23.01 bubnuoreka LIOK
TEIUIOBOM MalllMHBI https://m.edsoo.ru/ff0c600a
36 Lukn Kapro u ero KITJ] 29.01
37 DKosoruyeckre mpoodaemMbl 30.01

TCIIJIOOHCPTCTUKHA



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a

O6o0maromuii ypok

bubmuorexa [JOK
38 «MonexynsipHas pU3uKa. . 1
OCHOBEL TEPMOHAMIKIT https://m.edso0.ru/ff0c6938
KonTponbHas pabora no Teme 05.02 BuGmorexa LIOK
39 gMOHeKyMp Has pusmica. https://m.edsoo.ru/ff0c6a50
CHOBBI TEPMOJUHAMUKHN»
[TapoobpazoBanue u 06.02 BuGorexa LIOK
40 rompencanus. Henaperue i https://m.eds00.ru/ff0c63b6
KHUIICHUE
AOGCOIIOTHAS M OTHOCUTEIbHAS 12.02 BuGmorexa OK
4l ;Ha)KHOCTI’ B(jgﬂyxa' https://m.edsoo.ru/ff0c64d8
ACBIIIICHHBIN TIap
TBepaoe Teno. 13.02
Kpucramnmaeckue u amophHbIe
42 Tella. AHU30TPONUS CBOMCTB bubnmnoreka [JOK
Kkpuctaios. JKunkue https://m.edsoo.ru/ff0c65f0
kpuctanabsl. CoBpeMEHHbIE
MaTepuabl
[1naBneHue M KpUCTAIITU3ALIUA. 19.02 BuGmorexa [1OK
43 zﬂgm’Haﬂ TCIUIOTA TITABICHHA. https://m.edsoo.ru/ff0c6708
yOIumanus
44 v 5 20.02 bubnuoreka LIOK
PaBHCHHIC TEHIOBOTO basarca https://m.edsoo.ru/ff0c6820
DnekTpusanus Te. 26.02 BuGmiorexa [IOK
45 JeTpuecKuii sapan. Jsa suia https://m.edsoo.ru/ff0c6bcc
ANEKTPUUYECKUX 3aPSI0B
[TpoBOAHWKY, TUIIEKTPUKH U 27.02 Bu6moreka LIOK
46 IIOJIYTIIPOBOIHUKH. 3aKOH

COXPAHCHUS DJICKTPHUICCKOTO

https://m.edsoo.ru/ff0cébcc



https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc

3apsa

B3anmopneiictue 3apsiaos. 04.03

47 3akoH Kynona. Todyeunstit BH6J_IHOTeKa HOK
> MeKTpUrecKHi 3apAT https://m.edsoo.ru/ffOc6ce4
Hanpsixenuoctb 05.03

48 3neKTprudecKoro nojs. [Ipuaimn bubnuoreka [IOK
CYNEPIO3ULINU IEKTPUUECKUX https://m.edsoo.ru/ff0c6df2
nosieit. JIunum HanpsHKEHHOCTH
Pabora cun 11.03

49 ANEKTPOCTATUYECKOTO TTOJIS. bubnmnoreka [JOK
[Torenruan. PazHocth https://m.edsoo.ru/ff0c6f00
MOTEHIIUAJIOB
[TpoBOAHUKY U AUDTEKTPUKHU B 12.03

50 3JIEKTPOCTATUYECKOM I1OJIE. bubnmnoreka [JOK
JuanekTpudeckas https://m.edso0.ru/ff0c7018
MIPOHUIIAEMOCTh

\ 18.03 bubmuoreka [JOK

51 DnekrpoeMKocTh. KoHaeHcaTop httos://m.edsoo.ru/fOCT126
DIEKTPOEMKOCTh IIIIOCKOTO 19.03

52 KOHJIEHCATOpa. DHEprus bubmorexa HOK
3apSIKEHHOTO KOHICHCATOpA https://m.edsoo.ru/ff0c72c0
JIaGoparopHas paboTa 01.04

53 "N3mepeHune 31eKTPOEMKOCTH
KOHJIeHcaTopa"
[IpunMn nercTBus u 02.04
MIPUMEHEHUE KOHAEHCAaTOPOB,

54 KOIIMPOBAJILHOTO anmapara,

CTPYHHOTO IIPUHTEPA.
DnexTpocTaTHyecKas 3aluTa.



https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

3azemIieHHe 2IEeKTPOIPUOOPOB

55

DIJIEKTPUUYECKUHN TOK, YCIOBUSA
€ro CyIleCTBOBaHUSI.
[TocTostnubIi Tok. Cuila TOKA.
Hanpsokenne. ConpoTuBieHue.
3akon OMa aJ1s1 yyacTka Lenu

08.04

56

[TocnenoBarensHOE,
napaiesibHOe, CMEIIaHHOE
COEMHEHUE MTPOBOIHUKOB.
JlaGopaTopHas pabota
«M3y4eHne CMEanHoro
COCAMHEHUS PE3UCTOPOB)

09.04

bubmuoreka [JOK
https://m.edsoo.ru/ffOc74f0

57

Pa6ota u moutHOCTH
AJIEKTPUYECKOTO TOKA. 3aKOH
Jxoynsa-Jlenna

15.04

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

58

3akon OMa IS HOJIHOH
(3aMKHYTOI) 2JIEKTPUUECKOU
uenu. KopoTkoe 3aMbIkaHueE.
JIaGoparopHas paboTa
«M3mepenne D/IC ncrounnka
TOKa ¥ €r0 BHYTPEHHETO
COTIPOTUBIICHUS

16.04

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

DneKTpOHHAas TPOBOAUMOCTh
TBEPABIX METAJLJIOB.
3aBHCUMOCTH COIIPOTHUBIICHHS
METAJUIOB OT TeMIEepPaTypBhl.
CBepXIpoBOIMMOCTh

22.04

60

DNEKTPUUECKUN TOK B BaKyyMe.
CBolicTBa 3JIEKTPOHHBIX TyYKOB

23.04



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

[ToynpoBOAHUKH, HX
cOOCTBEHHAs U ITPUMECHAs

29.04

Bbub6morexa [JOK

o1 HpOBOAHMOCT. (BOHCTBA p—N- https://m.edsoo.ru/ff0c84ae
nepexoa. [ToaynpoBogHUKOBBIE
npubopHI
DNEeKTpUUECKUH TOK B pacTBOpPax 30.04
62 U pacIulaBax 3JeKTPOJIUTOB. bubnuorexa LIOK
DIIEKTPOJIUTHYECKAS https://m.edsoo.ru/ff0c82ba
JTUCCOIMAIs. DIEKTPOIIN3
DNEeKTPUUECKUN TOK B raszax. 05.05
63 CamocTosTenbHBIN U bubnnoreka [JOK
HECAMOCTOSITEIbHBIN pa3psi/l. https://m.edsoo.ru/ff0c84ae
Monnus. [nazma
DnexTpuueckue npudopsl U 06.05
YCTPOMCTBA U UX MPAKTHIECKOE
64 npuMeHeHue. [IpaBuia TeXHUKH bubmorexa LHOK
. https://m.edsoo.ru/ffOc86fc
6e3onacHoct. O0oOmaromuit
YPOK «DJIEKTPOAMHAMHUKAY
12.05 bubmuorexa [JOK
65 Hrorosas koHTpoubHas padora https://m.edsoo.ru/ff0c88be
Kontponbnas pabota o teme 13.05
66 «Inekrpocraruka. [locTossHHBIN bubmuorexa [JOK
JJIEKTPUYECKUN TOK. TOKHU B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX CpeIax»
67 KonrtponsHas pabora o Teme 19.05 bubnuoreka [IOK
"OnexTpoaguHamuka' https://m.edso0.ru/ff0c8c56
68 O6o006maronuii ypok 1mo Temam 20.05 bubnmorexa [JOK

10 kiacca

https://m.edsoo.ru/ff0c8f6c
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OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68




11 KJIACC

KoauyecTBo yacoB DJIeKTPOHHbBIE
Jl:;_)n Tema ypoka Beero Konrpoanbnsie | Ilpakruueckue | [arta mo Jlara o :)I;l[()l;l;zil;fenbnme
paGoThI padoThI iany ¢pakry pecypebi
[TocTosiHHBIE MATHUTBHI U KX
B3auMojieicTBue. MarHuTHOE
1 moJie. Bextop MarHuTHOMR 1 bubmmorexa [TOK
. https://m.edso00.ru/ff0c9778
UHAYKIUK. JINHUYA MarHuTHOM
WHTYKIAH
MarauTHO€E 10JIe MPOBOJIHUKA C
TokoM. OnbIT Dpcrena.
5 B3aumoneiicTBre mpoBOAHUKOB 1 1 bubmnorexa [JOK
¢ TokoMm. JlabopaTopHas pabora https://m.edsoo.ru/ff0c98fe
«3yueHre MarHuTHOTO TIOJISI
KaTYIIKH C TOKOM»
bubmmoteka [IOK
3 Bxoauas kontposbas paora 1 L https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHUTHOTO TTOJIS Ha
MIPOBOAHUK ¢ TOKOM. Cuita
4 Awmnepa. JlaGopatopHas paboTa 1 1 bu6muoreka [IOK
«HccnenoBanue nelcTBUS https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOTO MarHUTa Ha PaMKy
C TOKOM»
JlelicTBME€ MarHUTHOTO TTOJIS Ha
5 JBIKYILYIOCS 3apsKCHHYIO 1 bu6mmoreka [{IOK

gactuny. Cuna JlopeHra.
Pa6ota cuet Jlopenna

https://m.edsoo.ru/ff0c9df4



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

DNeKTpOMarHuTHasl MHIYKLHUS.
IToTOoK BEKTOpa MarHUTHOM
1503010790070, O DA (OR713914% 9117178
3aKOH 3JIEKTPOMarHuTHOM
uHaykiuu Papajaes

JIaboparopHas paborta
«HccrnenoBanue SBiacHUS
AJIEKTPOMATHUTHON WHIYKITUI

bubmuorexa [JOK
https://m.edsoo.ru/ff0cal50

NunykTuBHOCTS. SIBIIEHUE
camonnaykiuu. J/(C
CaMOMHAYKIMU. DHEPIust
MarHUTHOTO MOJIsl KaTYIIKHU €
TOKOM. DJIEKTPOMArHuTHOE T0JIe

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

TexHu4eckue ycTpoucTBa U Ux
IIPUMEHEHHUE: ITIOCTOSTHHBIE
MarHMThl, 3JIEKTPOMAarHMThI,
JJIEKTPOJABUIATENb, YCKOPUTEIH
3JIEMEHTAPHBIX YaCTHIL,
MHIYKIMOHHAs [1e4Yb

10

O6o0maromuii ypok
«MarHutHoe moiJe.
DNeKTpOMarHuTHasl UHIYKIUSD)

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

11

KonTponbhas pabora no teme
«MarHuTtHOE 1oJte.
DNeKTpOMarHUTHasE MHIYKIHS»

bubmmoteka [IOK
https://m.edsoo.ru/ffOcad58

12

CB0OOIHBIE MEXAHUYECKIE
Kosebanus. 'apmonnyeckue
KojeOaHus. YpaBHEHUE
TapMOHHMYECKHUX KOJICOaHMH.

bu6nunorexa [JOK
https://m.edsoo.ru/ffOcaf06



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

[IpeBparenue sHepruu

13

JlabopaTopHas pabora
«MccnenoBanne 3aBUCUMOCTH
MePHOJIa MAJIBIX KOJICOaHHIA
rpy3a Ha HUTHU OT JUTUHBI HUTH U
MAacChI Tpy3a»

14

KonebaTenpHbIl KOHTYD.
CB00OOIHBIC AJIEKTPOMArHUTHBIE
KoJIcOaHMS B UJICATBHOM
KoJe0aTeIbHOM KOHTYpE.
AHaorus Mexuay
MEXaHUYECKUMU U
AJIEKTPOMArHUTHBIMU
KoJIcOaHHSIMHU

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

15

®opmyna Tomcona. 3akon
COXpaHCHHS PHEPTUU B
UJeanbHOM KoJe0aTeIbHOM
KOHTYpe

bubnuorexa [JOK
https://m.edsoo.ru/ff0cb9c4

16

[IpencraBnenue o 3aTyXarommx
KoseOaHusX. BolHyKIeHHbIE
MeXaHUYecKue KojeOaHus.
Pesonanc. Beinyx1eHHBIE
3JIEKTPOMAarHUTHBIE KOJIeOaHUs

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

17

IIepemeHHBIN TOK.
CuHyconganbHbIi IepeMEHHBIN
TOK. MOIIHOCTB IIEPEMEHHOTO
TOKa. AMIUIUTYTHOE U
JEUCTBYIOLIEE 3HAYECHUE CUJIBI
TOKA U HaIIPSKEHUS

bu6nunorexa [JOK
https://m.edsoo.ru/ffOcbd34



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34

18

Tpancdopmarop.
[IpousBoxacTBo, nepenaya u
noTpeOIICHNE ANEKTPHUUECKON
SHEPTUU

19

Y CTpolCTBO M MPAKTUUECKOE
MIPUMEHEHHUE IIEKTPUUECKOTO
3BOHKa, FeHepaTopa
MIEPEeMEHHOT0 TOKa, JTMHHMA
aNeKTponepeaay

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

20

DKOJIOTUYECKHE PUCKHU ITPU
MIPOU3BOJICTBE AIIEKTPOIHEPTUH.
Kynbrypa ncnonp3oBaHus
3JIEKTPOIHEPIUU B
ITOBCEIHEBHOM KU3HH

21

MexaHuuyeckre BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuon.
CkopocTb pacnipocTpaHEHHS U
JuinHa BosiHBL. [lonepeunsie n
IIPOJOJIbHBIE BOJIHBI

bu6mmoteka [IOK
https://m.edsoo.ru/ffOccab4

22

3ByK. CKOpOCTH 3BYKa.

I'poMkocTh 3ByKa. BeicoTa TOHA.

TemOp 3ByKa

bubmmoteka [IOK
https://m.edsoo.ru/ffOcccOc

23

QHCKTPOMaFHI/ITHI)Ie BOJIHBI, UX
CBOMCTBA U CKOpOCTh. [lIkana
3J€KTPOMAarHUTHBIX BOJIH

bubmmoteka [IOK
https://m.edsoo.ru/ffOccfe0

24

[IpuHOHMIIB pagroCBA3U U
TeneBuIeHUs. Pa3Butue cpencts
cBA3U. Paguonokanus

25

KonrtponbHas pabora

bubnunorexa LIOK



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0

«Koiiebanus 1 BOJIHBI»

https://m.edsoo.ru/ffOcc6f8

26

[Ipsmonuneiinoe
pacnpoCcTpaHEHHUE CBETA B
OJHOpPOAHOM cpene. ToueuHblit
HUCTOYHUK cBeTa. JIyu cBeTa

bubnmoreka [IOK
https://m.edsoo.ru/ff0cd350

27

OTtpaxkenue cBeTa. 3aKOHbI
otpaxkeHus cBeta. [ToctpoeHue
M300paKeHUH B TUIOCKOM
3epKaie

bu6nmoreka [IOK
https://m.edsoo.ru/ff0cd4e0

28

[Ipenomiuennue ceera. [lonHoe
BHYTPEHHEE OTPaXKCHUE.
[IpenenpHbIi yroma NoJHOro
BHYTPEHHETO OTPAXKEHU

bubmuorexa [JOK
https://m.edsoo.ru/ff0cd7{6

29

JlaboparopHast pabota
«M3Mepenune nokasareis
IIPEIOMJIEHUS CTEKIIA»

bubnnorexa [JOK
https://m.edsoo.ru/ffOcd67a

30

JIunsel. [loctpoenue
n300pakeHUN B JIMH3E.
®opmyJiia TOHKOM JIMH3BI.
VYBenuueHue JTMH3bI

bubmorexa [JOK
https://m.edsoo.ru/ffOcddle

31

JIaGoparopHas paboTa
«HMccrnenoBanne CBONCTB
n300pa’keHUH B TMH3AX»

32

Hucnepcus ceera. CroxxHbIN
cocrtaB 6emoro cBera. L[Ber.
JlabopaTopHas pabota
«Habmonenne qucnepcun
CBETa»



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

HNutepdepennus cera.

bu6nmoreka [IOK

33 aKLMs CBETA.

Hudpaxius ceet . https://m.edsoo.ru/ffOced22
JudpakimonHas penerka
ITonepedHOCTH CBETOBBIX BOJIH. bubnuoreka [IOK

34
[Tonsapuzanus cBera https://m.edsoo.ru/ff0cf02e
Onrtuyeckue mpuOOPs U

35 YCTPOWCTBA U YCIIOBHS MX
0€301acHOT0 MPUMEHEHHUS
I'panuIbl TPUMEHUMOCTH

36 KJIAaCCUYECKOM MEXaHUKHU. bubmuorexa [JOK
[TocTynatel cenuanbHOM https://m.edsoo.ru/ff0cf862
TEOPUU OTHOCUTEIHHOCTHU
OTHOCUTENBHOCTh

37 OJIHOBPEMEHHOCTH. 3aMe1JIEHHE bubmmorexa LHOK

AHOBP ' A https://m.edsoo.ru/ffOcfad2
BPEMEHH U COKpAILIEHUE JITTHHBI
DHeprus u UMITYJbC

38 PENATUBUCTCKOM YaCTHULIBI. bu6muoreka [IOK
CBs13p Macchl ¢ JHEpPTrUen u https://m.edsoo.ru/ffOcfc68
UMITYJIECOM. DHEPIHsl TOKOS
KonrtponbHas padora «OnTuka.

39 OcHOBBI cIeIMANILHON Teopun bubmiorexa LIOK

H p https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIILHOCTH»

40 ®oronsl. opmyina [1nanka. bu6muoreka [IOK
DHeprus U UMIyJbc (poToHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIIEI0OBAHUE Eu6 1TOK

noImoTeKa

41 .0 A.T.
orooperra. OneIs! https://m.edsoo.ru/ffOcffc4
CroneroBa

42 3akoHsbl poToddhdekra. bubmuoreka [IOK



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4

VYpaBHeHue DUHIITEHA 11
dotorddekra. «Kpachas
rpanuiay ¢potodddexra

https://m.edsoo.ru/ff0d015e

HaBnenne ceera. OnbiTel 11. H.

bubmuorexa [JOK

43 Jlebencna. Xmarieckoe https://m.edsogru/fde04a6
JIEHCTBHE CBETA
TexHuueckue ycTpoicTa u

44 MPaKTUYECKOE MPUMEHEHHE:
¢dorodneMeHT, (HOTOAATIHK,

COJTHEYHas Oarapesi, CBETOAHO]]

45 Pemenue 3agay mo Teme bubmuorexa [JOK
«7eMEHTBI KBAHTOBOM OIITHKH) https://m.edso0.ru/ff0d0302
Moguens atoma ToMmcoHa.

46 Omnsitel Pe3epdopaa mo bubnmnoreka [JOK
pacCesiHUIO O-4aCTHLL. https://m.edsoo.ru/ff0d091a
[Inanerapnas Mozens aToma

bu6nuorexa [JOK

47 Hocrynatet bopa https://m.edsoo.ru/ff0dOafa
N3nydyenue u noriouieHme

48 (hOTOHOB MpU NEPEXO0JIE aToMa C bubmmnoreka [JOK
OJIHOTO YPOBHS SHEPTUU HA https://m.edsoo.ru/ff0dOafa
apyroui. Buasl ciekTpos
BonHoBBIE CBOWCTBA YACTHII.

Bounsl ne bpoiis.
49 KopnyckynspHo-BoIHOBOM bubmmorexa LOK
https://m.edsoo.ru/ff0d0Oca8
nyanu3M. CIIOHTaHHOE 1
BBIHY)KJICHHOE U3JTy4YCHUE
50 OTKpBITHE PAAOAKTUBHOCTH. bubnmnorexa [JOK

OmnsiThl Pesephopmaa mo

https://m.edsoo.ru/ff0d0fd2



https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2

OIIPCACIICHUIO COCTaBa
PAaAOAKTUBHOI'O U3JITYYCHHUA

51

CgaoiicTBa anbda-, 6era-, raMma-
n3iydeHus. BiousHue
PaIMOAKTUBHOCTH HA )KUBBIE
OpTraHHU3MBI

52

OTKpbITHE NPOTOHA U HEUTPOHA.
N3otombl. Anbda-pacna.
DNEeKTPOHHBIA U O3UTPOHHBIN
Oera-pacmaj. ['amma-u3myyenue

bu6nmoreka [IOK
https://m.edso0.ru/ff0d1162

53

DHeprusi cBS3H HYKIOHOB B
sanpe. SlnepHsle peakuuu.
Snepusriii peakrop. [Ipobiemsl,
MIEPCTIEKTUBBI, IKOJIOTUIECKUE
ACIICKTHI SIIEPHON SHEPTeTHKH

bubnnorexa [JOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHbIEC YaCTULIBI.
OTkpbITHE TO3UTPOHA. MeTo b
HaOJII0/IEHUs U pErUCTpaluu
JJIEMEHTaPHbIX YACTHILI.
Kpyrusrit cron
«DyHIaMeHTalbHbIE
B3auMozekcTeusa. EAMHCTBO
(u3nyecKoil KapTUHBI MUPA»

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

55

Bux 3Bé31H0r0 HebAa.
Co3Be3ausl, spKue 3BE3/bl,
IUTAaHETHI, UX BUJUMOE
npkeHne. CoHeuHas cucTeMa

56

Comurte. Conaeunas
aKTUBHOCTH. VICTOYHUK 2HEpTUH



https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

CoJIHIIa U 3BE3.

S7

3BE&3/b1, NX OCHOBHBIE
XapaKTEePUCTUKU. 3BE3/IbI
IJ1aBHOM ITOCIICI0OBATEIILHOCTH.
Buytpennee crpoeHue 3B€3/1.
CoBpeMeHHBbIE MPEICTABICHUS O
MIPOMCXOKJICHUH U SBOJIIOIIAN
CoJIHIIa ¥ 3BE€3.

58

Mnineunsiii [1yTe — Hama
lNamakTuka. [lonoxenue n
nerxenne Connua B ['anakTuke.
lNanaktuku. YepHbie AbIPHI B
Allpax rajJaKkTUK

59

Bcenennas. Pa3oeranue
rajiakTuk. Teopus bosbioro
B3pbIBa. PenukTOBOE H3IyUeHue.
MeraranakTuka

60

Hepermennsie npo6iemsbl
aCTPOHOMUU

61

KonTtponbHas pabora
«JIeMEHTBI aCTPOHOMUH U
acTpo(U3UKI»

62

O6o06maromuit ypok. Ponb
(U3HUKN U aCTPOHOMUH B
SKOHOMHYCSCKOH,
TEXHOJIOTHYECKOM, COLIMaIbHOM
U DTHYECKOH cepax
JIeSITEILHOCTH YeJI0BeKa

63

Hrorosas KOHTpPOJIbHAaA pa60Ta




64

O6o06maromuii ypok. Ponb u
MeCTO (PM3UKU U aCTPOHOMHH B
COBPEMEHHOMN HAy4YHOU KapTHUHE
mupa. Posb pusnueckoit Teopun
B popMUpOBaHUU
MPEACTABICHUH 0 (PU3NIECKOI
KapTUHE MHpa

65

Oo6o06maromuii ypox. Mecto
(bu3nuecKoil KapTUHBI MUpPa B
o01ieM psily COBpEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJICTABICHUI O IPUPOJIE

66

MaruauTtHoe 1oJe.
DneKTpOMarHuTHasE MHIYKIUS

67

Ontuka. OCHOBBI CHEUATILHON
TEOPUHU OTHOCUTEIIBHOCTH

68

KBanToBas ¢puzuka. DeMeHThI
aCTPOHOMHUU U acTPOPHU3UKU

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

OBIIEE KOJIMYECTBO YACOB I1O0
[MPOT'PAMME

68



https://m.edsoo.ru/ff0d1784




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O TPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAUJIBI IUIAA YYEHUKA

v' ®wusuka, 10 knace/ Msxumes I'. 5., Byxosues B.b., Corckuii H.H. mox
penaknueti [TapdenteeBoit H.A., AknronepHoe o6mecTBo «M3marenbcTBo

«ITpocsemienue»
v' ®wusuka, 11 knace/ Msaxumes I'.JI., Byxosues b.B., Yapyrun B.M. oz
penakmueit [lapdentreBoit H.A., AkiinonepHoe obiiectBo «M31aTeancTBO

«HpOCBCHICHI/Ie»

METOAUYECKHUE MATEPHUAJIbI U1 YYUTEJA

Jlnaus YMK I'. 5. MskumeBa, M. A. TletpoBoii. ®uzuka (10-11) bazoBerit

YPOBEHb.
®uzuka. 10 xknacc. ba3oBblil ypoBeHb. YUEOHHUK C 3JI€KTPOHHBIMIIPUIOKEHUEM

(aBTop M.A. IletpoBa, B.B. KynpsBues).
®wusuka. 11 kiacc. ba3oBbiil ypoBeHb. YUEOHUK C DJIIEKTPOHHBIM
npusioxenueM (aBrop M.A. Tletposa).

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

v https://m.edso0.ru
v' https://educont.ru/



https://lesson.edu.ru/catalog

AN

LRI NI

http://nsportal.ru - cormanbHas ceTh paOOTHUKOB 0OPa30BaHHSI.
http://markx.narod.ru/pic/ - ¢pusuka B mkose.
http://festival.1september.ru/articles/ - ¢dectuBanp megarormueckux uaeH
«OTKPBITBIA YPOK».

http://www.fizika.ru/ - caiit mst yaureneit QU3UKU U MX YICHUKOB.
http://www.physics.ru/ - Matepuasl 1o Gu3MKe.

WWW . ege .edu.ru - uapopmanmonnsli mopran EI'D.

http :// school - collection . edu . ru / - enunas xomnekuus [{OPoB


http://nsportal.ru/
http://nsportal.ru/
http://markx.narod.ru/pic/
http://markx.narod.ru/pic/
http://festival.1september.ru/articles/
http://www.fizika.ru/
http://www.fizika.ru/
http://www.physics.ru/
http://www.physics.ru/
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