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MNOACHUTEJBHASA 3AIINCKA

Pabouass mporpamma mo ¢Qusuke 0a30BOr0 YpOBHS Ha YpPOBHE CPEIHETO
obmiero oOpa3oBaHus pa3paboTaHa Ha OCHOBE TIOJOKCHHM W TpeOOBaHUN K
pe3yapTaTram OCBOCHHS OCHOBHOM o0pa3oBaTenbHOI IIPOTPaAMMBI,
npeacrasieHHbix B ®I'OC COO, a Takxke ¢ yu€roM (denepanbHOi paboueit
IporpaMMbl BOCTIMTAHMSI M KOHIIENIIMU TIPENoJaBaHusl y4eOHOro mpeaMera
«duzuka» B 00pa3oBaTeNbHBIX OpraHu3anusax Poccuiickoit deaeparum,
pean3yIonMX OCHOBHbBIE 00pa30BaTeIbHBIE MPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (OPMUPOBAHUE
€CTEeCTBEHHO-HAyYHOW KapTUHBI MHUpa oOyuarommxcsi 10-11 kmaccoB mpu
oOy4eHHH ux (Pu3MKe Ha 0230BOM ypOBHE HA OCHOBE CHCTEMHO-ACSITEIHHOCTHOTO
noaxojaa. Ilporpamma no ¢usuke coorBeTcTBYEeT TpeboBanusim ®I'OC COO k
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM pe3yJibTaTaM
oOy4eHHs, a TakXKe YUYHUTHIBAET HEOOXOJAMMOCTH pEaU3alUU MEKIPEIMETHBIX
CBs3€l (PUBMKM C €CTECTBEHHO-HAyYHBIMU Yy4Ye€OHBIMH IpeaMeramMu. B Hel
OTIPEJICIISIIOTCS OCHOBHBIEC 1IETTM M3Y4EeHHsS (U3UKU HAa YPOBHE CPEIHEro OOIIEro
oOpa3oBaHus, TUIAHUPYEMbIE PE3YIbTaThl OCBOCHUS Kypca (DU3UKHU: JIUYHOCTHEIE,
MeTalpeIMETHbIE, IPeIMETHBIE (Ha 0a30BOM YpOBHE).

Ha wusyuenne ¢usuku (6a30BbI ypOBEHb) Ha YPOBHE CPEIHETO OOIIETOo
oOpazoBanus orBojuTcs 136 yacos: B 10 kiacce — 68 gacos (2 4aca B HezeN0), B
11 kmacce — 68 yacoB (2 yaca B HEJICIIO).

[Ipennaraempiii B mporpamMme Mo (QuU3MKe TMepeyeHb JTa0OpaTOPHBIX H
MPAaKTUYECKUX pabOT COCTaBICH C Y4€TOM HWHIMBUAYAIBbHBIX OCOOCHHOCTEH
oOydJarommxcs.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOTO MIO3HAHUS

®dusnka — Hayka o mnpupone. HaydHble METOABI IO3HAHHSA OKPY’KAOIIETO
Mupa. Ponbp DJKCrepuMeHTa MW TEOPUM B INPOLECCE MO3HAHUS IPUPOJBL.
OKCHEpUMEHT B (PU3HKE.

MonenupoBanue ¢Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIOTE3HI.
dusnueckre 3aKOHbI U TEOPHUM. ['paHUIIBI IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpyHIMIT COOTBETCTBUS.

Ponb m MecTto QUMK B (OPMHUPOBAHUU COBPEMEHHON HAYyYHON KapTUHBI
MHpA, B IPAKTUYECKON IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble U IUQPOBBIE H3MEPUTENbHBIE TNPUOOPHI, KOMIIBIOTEPHBIE
JATYHKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABKeHHE. OTHOCUTEIBLHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemerienue, CKOpOCTh (CpeHSASI CKOPOCTh, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHE MaTe€pUaJbHOW TOYKHM, MX MPOEKIMU Ha OCU CHUCTEMBI KOOpIWHAT.
CnoxeHue nepeMeeHil U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpsIMOJIMHENHOEe IBIkeHue. I'paduku
3aBUCHUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHHUsS, MyTH U MepeMelIeHus
MaTepUabHOW TOYKH OT BPEMEHH.

CBoboHOE najieHre. Y CKOpeHHe CBOOOTHOTO MaICHUSI.

KpuBonuHeintHoe  aBHKEHUE. [IBUKEHHE  MaTepUAIBHOM  TOYKH IO
OKPYKHOCTH C TMIOCTOSHHOM 10 MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTh, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpaiienus. [{[eHTpocTpeMuTeTbHOE YCKOPEHUE.

TexHuyecknue yCTpOICTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JBH>KCHUE CHAPSIOB, LICTTHBIE U PEMEHHBIE TTEpeayn.

Jlemoncmpayuu

Mogens cucTeMbl OTCU€Ta, WILTIOCTPALUS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBHDKCHUS.

[IpeoOpa3zoBanne IBUKEHUI C UCTIOJIH30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaOmronenue ABWKEHHS Teja, OPOIIEHHOTO TOJA YIioM K TOPU3OHTY H
TOPU30HTAIBHO.



N3mepenne yckopeHus CBOOOTHOTO TaACHMUS.

Hanpagiienne cKopocTy Ipu ABHKEHUH 1O OKPY>KHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3ydeHre HEpaBHOMEPHOTO ABUKEHHUS C LEIBIO ONPEACICHUS MTHOBEHHOM
CKOpPOCTH.

HccnenoBanne COOTHOWIEHHS MEXAY NYTSIMH, IMPOUJCHHBIMU TEJIOM 34
MOCJIEAOBATEIbHBIE paBHBIE IPOMEXKYTKA BPEMEHM IPU PaBHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOW HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yueHnne nBuKEHUS Tella, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTM  ['anmmnes.  IlepBbid  3akoH  HproToHa.
NuepruanbHble CUCTEMBI OTCYETA.

Macca tena. Cuina. [lpunuun cynepno3unuu cui. Bropon 3akoH HeroroHa
JUUIL MaTEpUalIbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 111 MaTepuaabHBIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cumia Tspkectn. llepBas kocmuueckas
CKOpOCTb.

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

Tpenue. Buasl Tpenus (1mokosi, CkoiabxkeHus, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHUs CKOJbXKEHUS U Cuiia TpeHus nokos. KoadgduimeHt tpeHusl.
Cuiia conpOTUBIIEHUS MPU IBH>)KEHUU TEJa B KUJKOCTH WUIIU ra3e.

[TocTynarenpHOE U BpaliaTeIbHOE JIBIXKEHUE a0COIFOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpauleHus. llneuo cumbl. YcnoBus
paBHOBECHUS TBEPIOIO TEJIA.

TexHHYeCcKkre YCTpOMCTBA M MNPAKTUYECKOE MPUMEHECHUE: NOAIIUITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBieHME UHEPIUH.

CpaBHeHHE MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3axkon HeroToHa.

N3mepenue cuil.

CnoxeHue CHlL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAeOpMaliui.

HesecomocTe. Bec Tena npu yCKOpEeHHOM MTOAbEME U TIAJICHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

YcioBust paBHOBECHUs TBEPAOTO TeJia. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomoi

N3yuenne nBuxeHust OpycKa 1Mo HaKJIOHHOM IJIOCKOCTH.



HccenenoBanne 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HMKAIOIIUX B NPYKUHE U
pe3MHOBOM 00pasiie, OT uX JAehOopMaIIvH.

HccnenoBanue yCIOBUM paBHOBECHS TBEPAOIO Tela, MMEIOLIETO OCh
BpalICHUS.

Tema 3. 3akonvl coOXpaneHus 6 mexaHuKe

Nmiynbc MarepuaabHOM TOUYKHM (Te€na), CHUCTEMbl MaTEPHAIBbHBIX TOYEK.
HMiynbC cuipl 1 U3MEHEHHME HMITYJIbCA Tela. 3aKOH COXPAaHEHWS HMITYJIbCa.
PeakTuBHOE IBM)KECHHE.

PabGora cribl. MOIIIHOCTE CHIIBI.

Kunernueckass 3Heprusi MarepualbHOW TOYKM. Teopema 00 W3MEHEHUH
KUHETUYECKOU YHEPTUMU.

IloreHunanbHas DHEPIusl. IloreHunanbHas JHEPIUs yIpyro
nedpopMupoBaHHON  mpyxuHbl. lloTeHuumanbHas SHeprus Teida  BOJIU3HU
ITOBEPXHOCTH 3€MJIH.

[loTeHnmanbHble U HENOTEHUUANbHblE  Ccuibl.  CB3b  pabOTHI
HEMOTCHIMAIBHBIX CUJI C M3MEHEHUEM MEXAaHMYECKOM JHEPTUM CHCTEMBI TEIN.
3aKOH COXPAaHEHUSI MEXAHUYECKOW SHEPTHH.

Yipyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyecknue yCTpOMCTBA M NPAKTHYECKOE NMPUMEHEHWE: BOAOMET, KOMED,
IIPYKUHHBIN TUCTOJIET, TBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTnBHOE IBUKECHUE.

[lepexo NOTEeHLMATILHON SHEPTUU B KHHETHUECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3ydyeHne abCOIIOTHO HEYNPYroro yaapa C IMOMOIIBIO JBYX OJIMHAKOBBIX
HUTSHBIX MAsITHUKOB.

HccnepoBanuie cBsi3u pabOThI CHIIBI C U3BMEHEHHEM MEXaHWYECKOH SHEPIuu
TE€JIa Ha IPUMEPE PACTSKEHUS PE3UHOBOTO JKI'yTa.

Paznen 3. MosexkyjasipHas pu3uka 1 TEPMOJUHAMUKA

Tema 1. OcHo8bl MONEKYIAPHO-KUHEMUYUECKOU Mmeopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. Juddys3usa. Xapaktep ABUKEHUS W
B3aUMOJECUCTBUS 4YacTULl BellecTBAa. MoJaenu CTpPOEHUs Tra30B, KUJIKOCTEU U
TBEPJBIX TEI U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3Mepsl MoJiekyi. KonnuectBo BemecTBa. [locTosiHHas ABoraapo.

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



Mopnens  uneanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KHHETHYECKOW TEOPHH HACATBHOTO raza. AOCONIOTHAs TeMIiepaTypa Kak Mepa
CpEIHEN KWHETUYECKON HSHEpPruu TEIUIOBOrO JBMKEHHMS dacTul] rasa. [llkana
temnepatyp KenpBuna. ['a30BbIe 3akOHBI. YpaBHeHUEe MenaeneeBa—Knanelipona.
3akon JlanbToHa. M3omponiecchl B UACaIbHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemlecTBa. ['paduueckoe NpeacTaBICHHE H3OMPOIECCOB: H30TEpMa, H30XO0pa,
n3o0bapa.

TexHuyecknue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OnwITHI, JOKA3BIBAIOIINE THUCKPETHOE CTPOCHWE BemiecTBa, (ororpadum
MOJIEKYJI OPTaHUYECKUX COCTUHEHUI.

OnpeIThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEXMOJIEKYJISIPHOTO
B3aUMO/ICHCTBUSI.

Mogens, HILTIOCTPUPYIOLIAas TPUPOY AABJICHUS ra3a Ha CTEHKH COCY/Ia.

OnbIThl, WUIIOCTPUPYIOIINE YpPaBHEHHWE COCTOSHHUS UJCAIBHOTO Trasa,
U30ITPOLIECCHI.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabonul

OnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHUN
00BEMa KOMHATBI, IaBJICHUS U TEMITEpaTyphl BO3yXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXKAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmonnHamuueckass cucrema. BHYTpeHHsAs 3HEpruss TEPMOJAMHAMHYECKOU
CUCTEeMBI U coco0bl €€ n3meHenus. KonnuecTBo TeIoThl U pabota. BHyTpeHHs s
SHEPrusi  OJHOATOMHOTO  HJeallbHOro  Tra3a.  Buasl  Teruonepenayu:
TEIUIONPOBOHOCTh, KOHBEKIIUS, U3TyUYCHHUE. Y IeJbHAs TEeIIOEMKOCTh BEIIECTBA.
KonruecTBo TEIIOTHI MpH TEILIONEPEaAYeE.

[Tonsitue 006 ammabatHoM mporecce. [lepBbIii 3aKOH TEPMOIMHAMUKH.
[IpuMeHeHue TepBOro 3aKOHA TEPMOJIWHAMHUKM K u3ompolieccaMm. ['paduueckas
MHTEpHpeTanus padoThl rasa.

Bropoii 3akon TepmoguHamuku. HeoOpaTtuMocTh MpoiieccoB B MPUPO/IE.

TennoBble  MamwuHbl.  [IpuHOUIIBI  JEUCTBHUS ~ TEIUIOBBIX  MallWH.
[IpeoOpa3zoBanust SHEPrUM B TEIUIOBBIX MamuHax. KoaddUIMEeHT Mmoiae3Horo
nerictBusl TemioBod mamuHbl. [{ukn KapHo u ero kodpduumMeHT MOIe3HOTro
JNEUCTBUS. DKOJIOTMUYECKUE MPOOJIEMbI TEIUIOIHEPTETUKH.



TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE TMPUMEHEHHUE: JIBUTATElNb
BHYTPEHHETO CropaHusi, ObITOBON XOJOAWIbHUK, KOHAUIIUOHED.

Jlemoncmpayuu

M3MeHeHre BHYTPEHHEW HSHEpPrHM Teja IMPH COBEPIICHHH PaOOTHI: BBUICT
npoOku W3 OyTBUIKM TIOJI NEUCTBHEM CXXATOTO BO3MyXa, HarpeBaHue 3dupa B
JATYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3meHeHne BHyTpeHHEN dHEPruu (TeMIiepaTypbl) Tejaa IpH TeIionepeiaye.

OnpIT 1Mo anauabaTHOMY pACIHIMPEHHIO BO3ayXa (OMBIT C BO3AYIIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, JBUTATENSE BHYyTPEHHETO CTOPaHUsl, PEAKTUBHOTO
JIBUTQTEIIS.

Yuenuuecxuii sxcnepumenm, 1abopamopule pabomol

N3MepeHue yaeapHOl TENI0EMKOCTH.

Tema 3. Aepecammnvie cocmoanus eeuecmea. Pazoevie nepexoonvl

[TapooOpa3zoBanue u koHJeHcarus. Vcrnapenue u kuneHue. AOGCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwlllleHHBIM map. YaenbHas TemioTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHHS OT JIaBJICHUSI.

TBépnoe Teno. Kpucrammuueckue u amopdHbie Tej1a. AHM30TPONHS CBOKCTB
kpuctamioB. JKuakue kpuctamibl. CoBpeMeHHble MaTepuainbl. [lnaBnenue wu
KpUCTaJUTM3aIus. Y IeJabHasl TerioTa miaBienus. Cyoaumanus.

YpaBHEHHE TEIJIOBOTO OajaHca.

TexHUYeCKHEe YCTpPOMCTBA U TMPAKTUYECKOE IPHUMEHEHHE: TUTPOMETP H
MICUXPOMETP, KAIOPUMETP, TEXHOJOTHUN MOJYYECHHUS] COBPEMEHHBIX MaTepHUajoB, B
TOM YHUCJIE HAaHOMATEePUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACHIIIICHHBIX MaPOB.

Kurnienue rpy NoHM>XKEHHOM J1aBJICHUH.

Cnioco0bl U3MEPEHUS BIAXKHOCTH.

HaOnroienne HarpeBaHus U MJIABJICHUS! KPUCTALTMYECKOTO BEIlECTBRA.

JleMoHCTpanusi KpUCTaIOB.

Yuenuuecxuii sxcnepumenm, 1abopamopvle pabomol

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznea 4. JaekrpoanHaMmuka
Tema 1. Inexkmpocmamuxa
OnekTpu3anus Tel. ODJEKTpUYecKHil 3apsia. J(Ba Buaa »IEKTPUUYECKUX
3apsiioB. [IpOBOJMHUKH, TUANEKTPUKU W TIOJTYNPOBOJHUKH. 3aKOH COXpaHEHUS
AIIEKTPUUYECKOTO 3apsia.



BsaumopeiictBue 3apsa0B. 3akoH Kyiona. ToueuyHbli 3IEKTPUYECKUI 3apsi.
Onextpuyeckoe mnosie. Hampsxk€HHOCTh 3iieKTpuyeckoro mois. IIpuHiun
CYNEPHO3ULANA DNEKTPUYECKUX Moyeil. JIMHUKM HanpsyKEHHOCTH 3JIEKTPUYECKOTO
OJISL.

PaGora cumnm  snektpocrarmueckoro  mojsa.  [lotenmman.  Pa3HocThb
NOTEHIHUAIOB. [IpOBOMHMKM W AUDNEKTPUKU B IJIEKTPOCTATUYECKOM IIOJIE.
Jwvsnexktpuyeckasi MPOHUIIAEMOCTb.

DnekTpoéMKocTh. KoHaeHcaTop. DIeKTPOEMKOCTh IIJIOCKOTO KOHAEHCATOPa.
DHeprus 3apsHKEHHOT0 KOHAEHCATopa.

TexHuyeckue yCTpOMCTBA M INPAKTUYECKOE IPUMEHEHUE: JJIEKTPOCKOII,
AIIEKTPOMETp, DJICKTPOCTaTHUYECKas 3alluTa, 3a3eMIIEHHE d3JIEKTPOIpPHOOpOB,
KOHJICHCATOp, KONMMPOBAJIbHBIN anmnapar, CTPyHHbBINA TPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dIEKTPOMETPA.

B3anMoencTBre HARNEKTPU30BAHHBIX TEIL.

DJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TE.

[IpOBOAHUKH B IIEKTPOCTATUYECKOM I10JIE.

DnexkTpocTaTHdecKas 3amuTa.

JIMPNEKTPUKY B 3JIEKTPOCTATUYECKOM IOJIE.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTopa OT IUIOIIAIH
IJIACTHH, PACCTOSHUSI MEXAY HUMU U JUAJIEKTPUUYECKON MPOHUIIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOHJIEHCaTopa.

Yuenuueckuu sxcnepumenm, 1abopamopmvie pabomul

N3mepeHne 2meKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. llocmoannstit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

ONEKTPUYECKUN TOK. YCIOBUS CYIIECTBOBAHMS DJIEKTPUYECKOIO TOKA.
Ncrounuku Toka. Cuiia Toka. IlocTosIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMnu.

DJIEKTPUYECKOE COMPOTUBIICHHE. YIEIBbHOE CONPOTHBIEHUE BELIECTBA.
[TocnenoBaTenpHOE, TApAIENbHOE, CMEIIAHHOE COEIMHEHUE TIPOBOIHUKOB.

PaGora oanexkTpuueckoro Toka. 3akoH JDxoyns—Jlennma. MomHOCT
AIIEKTPUYECKOTO TOKA.

DJIEKTPOJBUKYILIAsi CUJa M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akoH Oma 1 MOJHOM (3aMKHYTO#) 25iekTpudeckoi enu. KopoTkoe 3aMbIkaHueE.

OneKkTpoHHass  NPOBOAMMOCTh  TBEPABIX  METAUIOB.  3aBUCUMOCTb
CONPOTHUBJIEHUS] METAJUIOB OT TemIepaTypbl. CBEpXIPOBOAUMOCTb.

DneKkTpudecKnid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpOoBOIHUKHY. CobOcTBeHHas U IIpUMECHast IIPOBOJAUMOCTh
noJIynpoBOoJHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoIHUKOBBIE TPUOOPHI.



ONeKkTpuyecKuidi TOK B  pacTBOpax M paciuiaBaX  AJIEKTPOJHUTOB.
DNEeKTPOIUTUYECKAS TUCCOLUALUSA. DIEKTPOIIU3.

OnekTpuyeckuid TOK B rasax. CamMoCTOATENBHBIA M HECAMOCTOSTEIIBHBIN
pa3psa. Momuus. [Inazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: aMIEPMETP,
BOJITMETpP, PEOCTaT, HCTOYHUKMA TOKA, 3JIEKTPOHArpeBaTEIbHbIE MPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS], BAKYYMHBIN TUO/,
TEPMUCTOPBI U (POTOPE3UCTOPHI, MOJIYIPOBOIHUKOBBII 1101, TaJIbBAHUKA.

Jlemoncmpayuu

M3mepeHre CUiTbl TOKA U HANIPSKEHUS.

3aBUCUMOCTbh COIPOTHUBIICHUSI LUMIUHAPUYECKUX IPOBOJHUKOB OT JUJIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepHraa.

CMelaHHOE COeIMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe JIEKTPOIABWXKYIIEH CHIBl. KOpOTKOe 3ambIKaHHE
raJbBaHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTb COMPOTUBJIEHUSI METANIOB OT TEMIIEPATYPBI.

[IpOBOIMMOCTB RJIEKTPOIUTOB.

HckpoBoil paspsii ¥ IPOBOJIUMOCTB BO3yXa.

OAHOCTOPOHHSISI MPOBOANMOCTb JTMO/A.

Yuenuueckuii sxcnepumenm, 1abopamopmvie padomul

N3yyeHnue cMenaHHOTO COEIMHEHUS PE3UCTOPOB.

M3mepenne 3JIEKTPOABUKYIIEH CHIIbI MCTOYHHKA TOKAa W €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

HaGnronenue a5exTpoiusza.

MexnpeaMeTHbie CBSA3H

Nzyuenue kypca gusuku 0a3oBoro ypoBHsa B 10 kjacce ocyliecTBIs€TCS ¢
Y4ETOM COAEPKATEIbHBIX MEXKIIPEAMETHBIX CBSI3€d C KypcaMH MaTEMaTHKH,
OMOJOruu, XMMHUH, reorpaduu U TEXHOJIOTHUU.

Meorxcnpeomemnvie nowsmusi, CBI3aHHBIE C M3YyYEHHWEM METOJOB HAy4YHOIO
MO3HAHUA: SIBICHUWE, HAay4yHbId (akT, runore3a, (pu3myeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOACHHUE, SIKCIIEPUMEHT, MOJICIIUPOBAHHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelnieHHe CHCTEMbl ypaBHEHUH, JUHEHHas (QyHKUus,
napabona, runep6osia, ux rpauku U CBOMCTBA, TPUTOHOMETPUUECKUE (DYHKIIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO,
BEKTOPBI M X NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

bBuonocus: mexanndyeckoe ABMXKEHUE B KUBOW mpupoje, auddysusi, ocMoc,
TEII00OOMEH KUBBIX OPraHU3MOB (BUIbI TEILJIONEpEIayH, TEIJIOBOE PAaBHOBECHE),
AIEKTPUYECKUE SIBJICHUS B AKUBOM MPUPOJIE.



Xumus: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIpPHAsh Macca, TEIJIOBbIE CBOWCTBA TBEPHABIX TEN, KUIAKOCTEU H
ra3oB, JJICKTPUYECKHE CBOMCTBA METAJUIOB, JJICKTPOJUTHUYECKAS IUCCOLMAIUS,
rajibBaHHMKa.

l'eoepaghus: BNaXXHOCTh BO3/IyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHKUE JIBMXKEHUN C HCIOJIb30BAHHMEM MEXaHU3MOB,
Y4ET TPEHHUSI B TEXHUKE, MOIIIUIIHUKH, HCIIOJIb30BAHUE 3aKOHA COXPaHEHMS
UMITyJIbca B TEXHHKE (pakeTa, BOJOMET W JIpyTHe), JABUTATEIb BHYTPEHHETO
CropaHusi, mapoBasi TypOHUHa, OBITOBON XOJOAMIBHUK, KOHAUIIMOHED, TEXHOJOTHH
MOJyYEHUsST COBPEMEHHBIX MAaTEPHUAIIOB, B TOM YHUCJIEC HAHOMATECpPUAIIOB, H
HAHOTEXHOJIOTUH, 3JIEKTPOCTATHUYECKasl 3allliTa, 3a3€MJICHUE SJIEKTPONpPUOOpOB,
KCEpOKC, CTpYUHBIN MIPUHTEDP, AJIEKTPOHATPEBATEIbHBIE IPUOOPHI,
AIIEKTPOOCBETUTEIIbHBIC MPUOOPHI, TaTbBAHHKA.

11 KVIACC

Pa3znen 4. JiaekrpoauHamMuKa

Tema 3. Maznummnoe none. INeKmMpOMAZHUMHAA UHOYKUUSA

[locTossHHBIE ~ MarHuThl.  B3aumonelcTBHE  MOCTOSIHHBIX ~ MarHUTOB.
MarnutHoe mone. Bexktop marHuTHONM wWHAYKUMH. [IpuHIMO cyneprno3unuu
MAarHWTHBIX TMOJIeH. JINHMM MarHUTHOM MHAyKIuW. KapTuHa NMHUNA MarHuTHON
WHYKIIMH T0JIS TOCTOSHHBIX MarHUTOB.

MarnutHoe T0Ji€ MPOBOJAHMKA C TOKoM. KapTuHa JNHHUN WHIYKIUU
MAarHuTHOTO TOJISI JJIMHHOTO MPSMOr0 MPOBOJHHUKA W 3aMKHYTOTO KOJIBLIEBOTO
MPOBOJAHUKA, KaTylIIKH ¢ TOKOM. OnbIT IpcTena. BzanmoneicTBrue npoBOJHUKOB €
TOKOM.

Cuna Amnepa, €€ MOJlyJib ¥ HaIIPaBJICHUE.

Cuuta JlopeHua, €€ MOlyJib M HallpaBlieHHE. J[BUKEHNE 3apSKEHHON YaCTULIbI
B OJTHOPOJITHOM MarHUTHOM mnoJjie. Pabota cumsl Jlopenna.

SIBieHue 3NEKTPOMArHUTHOW MHAYKIMU. IIOTOK BeKkTOpa MarHUTHOU
MHOYKIAHW. OJIEKTPOABIKYINAS CWIa WHAYKUUH. 3aKOH JJIEKTPOMArHUTHOU
nHaykuuu @apanes.

BuxpeBoe »siekTpuyeckoe Tmosie. ODJIEKTPOJABIKYIIAs CUjla WHIYKIUU B
MPOBOJAHUKE, IBHXKYIIEMCS TOCTYNATENbHO B OJTHOPOJHOM MarHuTHOM TIOJIE.

ITpasuno Jlenua.

NHayKTUBHOCTh.  SIBJE€HHME CAMOMHIYKIMU. OJIEKTPOABMXKYIIas CHJIA
CaMOMHAYKIIHH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DNEeKTPOMarHUTHOE MOJIE.



TexHUYecKue YCTpOWCTBA M MNPAKTUYECKOE NPHUMEHEHHE: IOCTOSHHBIE
MarHuThl, 3JEKTPOMArHUTHI, JJIEKTPOABUTATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YaCTHUIL, MHIYKIIMOHHAS TIE€Yb.

Jlemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

JIvHUKM MHAYKIIMA MarHUTHOTO MOJIA.

B3anmoseiicTBue 1ByX NPOBOJIHUKOB C TOKOM.

Cuiia Ammnepa.

JevictBue cuibl JIopeHia Ha HOHBI SJIEKTPOJIUTA.

SBneHuE 3IIEKTPOMAarHUTHOW UHIYKIUU.

[IpaBuio Jlenua.

3aBUCUMOCTD 3JIEKTPOABMKYILIEH CHIIBI MHAYKIIMM OT CKOPOCTH WU3MEHEHHS
MarHUTHOTO MOTOKA.

SIBneHue caMOMHIYKIIHMH.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbomul

M3y4yeHne MarHuTHOTO IOJIs1 KaTyIIKU C TOKOM.

HccnenoBanne 1elCTBHS IOCTOSSTHHOTO MarHUTA Ha PaMKY C TOKOM.

HccnenoBanue sIBJICHUS 3JIEKTPOMAarHUTHOW UHTYKLINH.

Paspnen 5. KosieOanust 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpOMAZHUMHbIE KONEOAHUA

Konebarenpnast cuctema. CBoOOAHBIE  MEXaHUYECKHE  KOJIEOAHUS.
["apmonnyeckue koneOanus. Ilepumon, vacrora, amrumtyaa u ¢as3a KoyieOaHUM.
[IpyvHHBIN MasTHUK. MaremMaTuyeCKuii MasiTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBparieHue sHepruu NPy TAPMOHUYECKUX KOJIeOaHUSIX.

KonebarenbHbiii kKOHTYp. CBOOOJHBIE AJIEKTPOMArHUTHBIC KOJEOAHUS B
UJCANTbHOM KOJICOATEIbHOM KOHTYpE. AHAJIOTHS MEXIYy MEXaHUYECKUMHU U
ANEKTPOMAarHUTHbIMU KoJeOanusiMu. dopmyna Tomcona. 3akoH coxpaHeHUs
SHEPrUM B UJICATBHOM KO0JIE0ATEIIbHOM KOHTYPE.

[TpencraBienne o 3aTyxarouux KojeOaHusX. BrIHYX€HHbIE MEXaHHUUECKUE
KojeOanus. Pezonanc. BeIHYKeHHbIE 3JIEKTPOMAarHUTHBIE KOJIeOaHHUsI.

[lepemennpii  TOK. CHHYCOMJAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOIO TOKAa. AMIUIMTYJHOE W JEHCTBYIOIIEE 3HAYEHHWE CHIIBI TOKA M
HaIpsHKEHUS.

Tpancdopmarop. [IponsBoacTBo, nepegadya u MOTPEOICHUE DIECKTPUUSCKON
HHEPrur. DKOJIOTMUECKHE PUCKHU MPU MPOU3BOACTBE 3JIeKTporHepruu. KymnbTypa
WCITIOJIb30BAHUS AJIEKTPOIHEPTUU B MOBCETHEBHOM KU3HHU.



TexHuyeckue yCTpOWCTBAa M IPAKTUYECKOE INPHUMEHEHHUE: SIICKTPUYECKHUU
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TMHUU AJIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojaeOaTeNbHOM CUCTEMBbI (NIPY>KUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).

HaOnroienue 3atyxaromux KojaeOaHu.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

Hab6mronenue pe3onanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuminorpaMmbl (3aBUCUMOCTH CHJIBI TOKA U HANPSIKEHUSI OT BPEMEHU) I
AJIEKTPOMArHUTHBIX KOJICOAHMIA.

Pe3oHaHC mpuU MOCIENOBATEIIBHOM COEAWMHEHUU PE3UCTOpa, KATYLIKH
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mopens TUHUYU AJIEKTPONEpPEaauH.

Yuenuueckuii sxcnepumenm, nabopamopusie padonul

HccnenoBanre 3aBUCMMOCTH HEPHOJa MaJbIX KOJIEOaHUM rpy3a HA HUTU OT
JUIMHBI HUTU U MacChl Ipy3a.

HccnenoBanne NEPEMEHHOIO TOKa B LENH W3 IOCJIEA0BATEIbHO
COCIMHEHHBIX KOHJEHCATOPA, KATYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 3,1eKMpPOMAZHUMHbBIE 60JIHbL

Mexannueckue BOJHBI, yclIoBHUs pacnpoctpanenus. llepuon. CkopocTb
pacrpocTpaHeHuss W JiHa BOJHBI. [lomepeyHble W MPOAOJBHBIE BOJIHBI.
HUnuTtepdepenius u nudpakiys MEXaHUIECKUX BOJIH.

3ByK. CkopocTh 3ByKa. | poMKOCTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

DJIEKTPOMAarHUTHBIC BOJHBI. Y CJIOBUS U3JIyYCHUS DJICKTPOMArHUTHBIX BOJIH.
B3aumnuas opuenTtanus BekropoB E, B, V B snexkrpomarautHoi BoiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPAXXEHUE, MPEIOMIICHUE, MOJspu3aIus, nudpaxius,
unrepdepenius. CKopocTh 3JIEKTPOMarHUTHBIX BOJIH.

[IIxana 3J€KTPOMarHUTHBIX BOJIH. [[puMeHEeHUE 3JIEeKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpuHLMTBI paUOCBSI3U U TeNeBUACHUS. Pannonokanusi.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOLIEH CPEIBI.

TexHuyeckue yCTpPOMCTBA M TMPAKTUUYECKOE NPUMEHEHHE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJbTPa3BYKOBas AWMArHOCTMKA B TEXHHKE W MEIUIIMHE, pajap,
paanonpuéMHUK, TeJIEBU30p, aHTeHHa, TenedoH, CBY-neys.

Jlemoncmpayuu

OO0pazoBaHue U pacpoCTpaHEHUE TTOTIEPEUHBIX U TTPOIOJIBHBIX BOJIH.

Komne0Gmromeecs Teno kKak HCTOYHUK 3BYKa.

HaOmronenue oTpakeHus ¥ IpesIoOMIICHUs] MEXaHUYECKUX BOJIH.



Hab6nronenune naTepdepennnu u audpakiini MeXaHUIECKUX BOJTH.

3BYKOBOI1 pe30HAaHC.

HabGnronenue cBsi3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIATYAOW H
4acTOTOM KOJICOaHUH.

HUccnenoBanne  CBOMCTB ~ JJIEKTPOMAarHUTHBIX  BOJIH: OTpaXEHHUE,
nperoMIIeHUE, ONspu3anus, AMpakuus, uaTepdepeHIus.

Tema 3. Onmuka

['eomeTpuueckass ontuka. I[IpsMonuHeNHOE pacnpoCTpaHEHUE CBETa B
ogHOopoaHOU cpene. JIyu ceera. ToueyHbId HICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs1 cBeTa. llocTpoeHne m3o0pakeHuil B
IJIOCKOM 3€pKale.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npenomiieHus. llonHoe BHyTpeHHee oTpaxeHue. [IpenenpHbli yroa MOJHOTO
BHYTPEHHETO OTPAKECHUS.

Hucnepcus ceera. CnoxHbli coctaB Oenoro cseta. L{ser.

ColOuparome U pacceuBaromiie JuH3bL. ToOHKas JuH3a. DOOKyCHOE
paccTosTHUE W ONTUYECKas Cuiia TOHKOM JuH3bL. [locTpoeHue nzoOpaxkeHUil B
coOuparolux U paccerBarolux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JTaBa€MO€ JINH30U.

[Ipenenbl NPUMEHUMOCTH T€OMETPUUECKOM ONITUKH.

BonnoBass ontuka. Wutepdepenmuss cBera. KorepeHTHble HCTOYHUKH.
YcnoBusi HaOMOAEHUS MAaKCUMyMOB M MHUHMMYMOB B HWHTEphEpEeHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpaxuus cBera. JudpakiuonHas pemérka. YclIoBUE HAOIIOICHUS
[VIaBHBIX ~MAaKCUMyMOB TP TAaJEHUM MOHOXPOMATHYECKOIO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[Tonsspu3zanus cBera.

TexHuyeckue yCTpPOMCTBa M TMPAKTHUUYECKOE TMPUMEHEHUE: OYKH, JIyTa,
dboToanmnapaT, MNPOCKUMOHHBIM amnmapaT, MHUKPOCKOIN, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PpaKIUOHHAS pelIéTKa, MOJSIPOUSI.

Jlemoncmpayuu

[IpsiMONUMHEIHOE paclpOCTpaHEHUE, OTPAKEHHE M MPEJOMJICHUE CBETa.
OnTuyeckue mpuodOpHI.

[TonHOE BHYTpEeHHEE OTpakeHHe. Moiesib CBETOBO/IA.

HccnenoBanne CBOMCTB H300paKEHUH B JIMH3AX.

Mopenu MUKpocKora, TeJIeCKona.

Habmronerune natepdepeHIIy CBETA.

HaOmronenue nudpakiuu cBera.

HaOmronenue nucnepcuu cBera.



[Toyduenue cuekTpa ¢ MOMOIIbIO TPU3MBI.

[Tomyuenue criekTpa ¢ TOMOIIbIO AU(PPAKINOHHON PEIIETKH.
Habmronenue nosisipuzanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul
M3mepenue nokasaresns npeaoMIICHUs CTEKIIA.
HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.
Habmronenue nucnepcuu cBera.

Pa3znesa 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH

['panunbl  TPUMEHMMOCTM  KJIACCMYECKOM  MexaHuku.  [locTynarsl
CHEIUAIbHOW TEOPUM OTHOCUTEIBHOCTU: WHBAPUAHTHOCTH MOXYJSL CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCUTENBHOCTh OJJTHOBPEMEHHOCTU. 3aMEIJICHHE BPEMEHU U COKpaIIECHUE
JUTUHBI.

OHEPrUsi U UMITYJIbC PEIIITUBUCTCKON YaCTHUIIBI.

CBs13b Macchl € DHEPruel U UMILYJIbCOM PEISTUBUCTCKON YaCTUIIbI. DHEPIHS
IIOKOS.

Pazgen 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. opmyna [Inanka cBs3u 3HEpruu (OTOHA C €r0 YACTOTOM. DHEPTHs
U UMITyJIbC (POTOHA.

OTtkpoiThe U uccaeaoBanue Gpotodddexra. OnbiThl A. I'. CToneroBa. 3akoHbI
dotorpdekra. YpaBuenue OunmTeitHa st hoToddpdexra. «KpacHas rpanumar
dboToarddexra.

JaBnenue ceera. OnbiTel I1. H. JleGenena.

XHUMHUYECKOE IEUCTBHE CBETA.

TexHuueckue yCTpONCTBA U TMPAKTHUECKOE IPUMEHEHHE: (OTOIIEMEHT,
dboToMaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®oTo3(PdeKT Ha YCTAaHOBKE C [IMHKOBOM IJIACTUHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oTodhDEKTA.

Ceeroauop.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHUIO 0 -4acTHII.
IlmanerapHas Mmopmenbs aroMma. llocrynatel bopa. M3nydyenue u morionieHue
(GbOTOHOB TpU TEepexojae aToMa C OJHOTO YPOBHSI JSHEPTHHM Ha Jpyroil. Buisl
criekTpoB. CIIEKTp YpOBHEW SHEPrUu aToMa BOJIOPO/Ia.



BosHoBbIe cBoOlicTBa yactull. Bosnbl ne bpoiiis. KoprycKyisipHO-BOJIHOBOM
JyaJIu3M.
CHOHTaHHOE U BBIHYK/ICHHOE U3JIyYEHHUE.
TexHuyeckue yCTpOHCTBA M TPAKTUYECKOE IMPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.
Jlemoncmpayuu
Mopens onbita Pezepdopaa.
Onpenenenue JUIMHBI BOJIHBI Ja3epa.
HabGnronenue inHeHyaThIX CIEKTPOB U3ITyUEHHUS.
Jlazep.
Yuenuueckuii saxcnepumenm, nabopamopuvie padomul
Habronenue TMHeHyaToro CrekTpa.
Tema 3. Amomnoe a0po
OKCIIEpUMEHTBI, JTOKA3bIBAIOIIME CIO0XKHOCTh CTpOeHHUS sAnpa. OTKpwITHE
paanoakTuBHOCTH.  OmbiTel  Pesepdopna 1mo  ompeneneHuro  cocTaBa
paaroakTUBHOTO u3inydyeHus. CBoiicTBa anbda-, OeTra-, ramMma-u3Iy4yeHHUs.
BinsiHME pagOaKTUBHOCTH HA KUBBIE OPTraHU3MBI.
OTtkpeiTHE TIpOoTOHA M HeWTpoHa. Hykmonnas monens siapa [eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uucno sgpa. M3oromsl.
Anb(a-pacnan. OJIEKTPOHHBIM W TO3UTPOHHBIM Oera-pacnaa. I['amma-
U3IIydeHHE. 3aKOH PaJIMOAKTHUBHOIO paclaja.
OHeprus CBA3M HYKJIOHOB B siipe. SnepHbie cuibl. JledekT Maccol spa.
S nepuble peakunu. JleneHue u CUHTE3 sIep.
SAnepnsiii peaktop. Tepmosinepubiii cunTe3. [IpoOnembl W TEPCHIEKTUBBI
AJIEPHOM DHEPTETUKH. DKOJIOTUUECKUE ACTIEKTHI IAECPHON YJHEPTETUKMU.
OneMeHTapHble YacTULlbl. OTKPBITHE TO3UTPOHA.
MeTob1 HaOJIOIEHUS M pErHCTPAIK 3JIEMEHTAPHBIX YACTHII.
@dyHIaMeHTalbHbIe B3auMOAeHCTBUA. EAMHCTBO PU3NUuecKoil KapTUHBI MUPA.
TexHuyeckue yCcTpOMCTBA M NMPAKTHUYECKOE MTPUMEHEHHUE: TO3UMETP, KaMmepa
Buiibcona, siiepHbIi peakTop, aToOMHast Oomoa.
Jlemoncmpayuu
CU€TYNK MOHU3NPYIOIINX YACTHUL.
Yuenuueckuii sxcnepumenm, 1abopamopusie padbonvl
HccnenoBanre TpeKOB 4acTUIL (MO0 TOTOBBIM (oTOrpadusim).

Pa3znen 8. JjeMeHTHI ACTPOHOMUM U ACTPOPU3NKH

Dtanbl pa3BUTHs acTpoHOMUU. [TpuKIagHOE 1 MUPOBO33PEHUECKOE 3HAUECHUE
aCTPOHOMMUH.



Bun 3Bé3mnoro HebGa. Co3Be3aus, sipKkue 3BE3IBI, IUIAHETHI, UX BUIUMOE
JBUKCHHE.

ConHeuHas cucTema.

Connue. ConHeuHast akTUBHOCTh. McrouHuk sHeprum ConHUA W 3BE3N.
3BE31bI, UX OCHOBHBIE XapaKTEPUCTUKHU. JlMarpamMma «CHEKTpalbHBIA KJACC —
CBETUMOCTB». 3BE3bl TJIaBHOM NOCIEIO0BAaTEIbHOCTH. 3aBUCHUMOCTh «Macca —
CBETHUMOCTBY» JJIsI 3BE3] TJIABHOM MOCIENOBATENBHOCTH. BHYTpEeHHEE CTpOeHHUE
3BE311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botonnu CoJHIA U
3BE3]. DTaNbl )KU3HU 3BE3I.

Mneunsiii Ilyte — Hama [Namaktuka. Ilomoxenue u neukenue ConHia B
[Nanmaktuke. Tunel ranaktuk. Paguoranaktuky u kBazapbl. YEpHbIE IBIPHI B sApax
TaJIaKTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00ua. Pazberanue raiakTuk.
Teopus bonpmoro B3peiBa. PenTukTOBOE M3ITydEHUE.

Macumtabnas ctpyktypa Beenennoid. MeTaranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Yyenuueckue nabnooenus

HabmroieHust HeBOOPYKEHHBIM TJIA30M € HCHOJIb30BAaHUEM KOMIIBIOTEPHBIX
NPWIOKEHUHN JJI1 ONPeeIeHUs MOJOXKEHUS HEOECHBIX 00OBEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3aus1 CEeBEpHOro MOJyIIApHs U IPKHUE 3BE3MBL.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

O6o0maroniee MOBTOPEHUE

Ponp ¢u3uku uW acTpOHOMHUHM B 3KOHOMHYECKOM, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M ATUYECKOU c(hepax nesTeabHOCTH YeIOBeKa, POjb U MECTO (PU3UKH
Y aCTPOHOMHUH B COBPEMEHHOI HAy4YHOW KapTHHE MUPA, poJib (PU3HUUYECKON TEOPUU
B (OpPMHUPOBAHUM TPEACTABICHUNA O (UUYECKOM KapTUHE MHpa, MECTO
(bu3nyecKoil KapTUHBI MUpa B O0ILEM Py COBPEMEHHBIX €CTECTBEHHO-HAyUHbIX
MPEJICTABICHUIN O MPUPOJIE.

MexnpeaMeTHbie CBS3H

N3yuyenue kypca ¢usnuku 0a30Boro ypoBHs B 11 kiacce ocylecTBIsieTCs C
Y4ETOM COAECPIKATECIBHBIX MEXIPEAMETHBIX CBA3E€H C KypCcaMM MaTE€MaTHKH,
Ouonoruu, XMMUM, reorpaduu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonwsimusi, CBSI3aHHBIE C U3YyYEHHWEM METOJOB HAy4YHOIO
NO3HAHUA: SIBJICHWE, HAay4HbIA (akT, runoresa, (puznyeckas BeTUUYMHA, 3aKOH,
Teopusi, HAOJIIOACHHE, IKCIIEPUMEHT, MOJICIIUPOBAHKE, MOJIETb, U3MEPEHUE.

Mamemamuxa: pelleHHWE CUCTEMbl YPaBHEHUM, TPUTOHOMETPUUYECKHUE
(GYHKIMHM: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJECTBO, BEKTOPHl U MX IMPOEKIMH HA OCH KOOPAMHAT, CIOXKEHHE BEKTOPOB,



IPOU3BOAHBIE 3JEMEHTApPHBIX (YHKIUH, MNPU3HAKKM TOA00US TPEYroJbHUKOB,
OIpe/IesIeHUE MO IU INIOCKUX PUryp U 00bEMa Tel.

buonocus: snektpuyeckue SBIECHUS B JKUBOM MNPUPOJE, KojeOaTelnbHbIE
JBUKEHMS B )KMBOM IIPUPOJIE, ONITUYECKUE SIBJICHUS B )KMBOW IpPHUpOJE, ACUCTBUE
paauvaly Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAITIMYECKAsE CTPYKTYpa TBEPABIX
T€J1, MEXaHU3Mbl OOpa30BaHMsI KPUCTAUIMYECKON PpEIIETKH, CHEKTPAJIbHBIN
aHaJIn3.

l'eocpagpua: MarHuTHBIE TIOMIOCA 3€MJIM, 3aJ€KW MarHuTHBIX Py,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3eMIIETPSCECHUH.

Texnonozcus: JMHUM DJIEKTPOIEpeNad, TIEHEpaTop IMEPEMEHHOIO TOKa,
JIEKTPOJBUTATENb, WHAYKIMOHHAS II€Yb, pagap, PaauONpPUEMHHK, TEJIEBU30D,
aHTeHHa, TenedoH, CBYU-meub, NMpOEKIIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJIHEYHas Oarapes.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenue yuebOHOro mnpenmera «@Pu3nuka» Ha YPOBHE CpPEIHEro OOIero
oOpazoBaHus (0a30BBIM YPOBEHB) JOIKHO OOECIEUUTHh JTOCTHIKEHHUE CIICTYIONIUX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHMS yueOHOro npeaMera «Dusmka» T0KHbI
OTpakaTh TOTOBHOCTh M CIOCOOHOCTh OOYYaroOUIUXCsl PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3WIMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIluM, TO3UTUBHBIX BHYTPEHHHUX  YOEKIEHHH, COOTBETCTBYIOIIUX
TPaJUIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IeCTBa, PACHIUPEHHE >KHU3HEHHOTO
OIBITA U OIBITA IEATEIBHOCTH B MPOLECCE Peaau3aldi OCHOBHBIX HAlpaBJICHUH
BOCHUTATEIILHON AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpakaaHCcKOro BOCTIMTAHUS:

e c(OpMHUPOBAHHOCTH TPAKIAHCKOM TMO3UIMK OOYUYAIOUIErocs Kak
AKTUBHOTO U OTBETCTBEHHOI'O WIEHA POCCUICKOTO OOIIECTBA;

e  TPUHATHE TPATULIHUOHHBIX OOMICUETOBEYECKUX T'YMAHHCTHUECKUX H
JIEMOKPAaTHYECKHUX LIEHHOCTEM;

e TOTOBHOCTh BECTHM COBMECTHYIO JEATEIBHOCTH B HHTEPECax
IpaKJaHCKOTO OOIIeCTBa, y4aCTBOBAaTh B CaMOYIMPABICHUU B 00pa3oBaTeIbHOMN
OpraHu3aluy;

e  YMEHHME B3aUMOJCHCTBOBATH C COLUUAIBHBIMH HWHCTUTYyTaMH B
COOTBETCTBUU C UX PYHKIUSIMU U Ha3HAYCHUEM;

e  TOTOBHOCTbH K TYMaHUTAPHOUW U BOJOHTEPCKOMN AEATEIBLHOCTH.

2) NAaTPHOTHYECKOT0 BOCIIUTAHMSA:

e Cc(hOpMHUPOBAHHOCTh POCCHMCKOM TPaXIAaHCKOH HISHTHUYHOCTH,
MaTpUOTU3MA;

e  IICHHOCTHOE€  OTHOUICEHHME K  TOCYJIApCTBEHHBIM  CHMBOJIAM,
JIOCTUKEHHUSIM POCCUMCKUX YUEHBIX B 0071aCTH (DU3UKHU U TEXHUKH.

3) IyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHUSI:

e chOpMHUPOBAHHOCTH  HPABCTBEHHOTO CO3HaHUs, ATUYECKOTO
MOBEACHUS;

e  CIIOCOOHOCTH OIICHMBATh CHUTyalldl0 W TIPUHUMATh OCO3HAHHBIC
pELICHUs, OPUEHTUPYSCh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH, B TOM
YHUCIIE B AEATEIBHOCTU YYEHOTO;

e OCO3HAaHHE JTUYHOTO BKJIJa B MOCTPOCHHUE YCTOMYMUBOTO OYAYIIETO.



4) 3CTeTHYECKOr0 BOCUTAHMSA:
e  DCTETUYECKOE OTHOLIEHWE K MHpPY, BKJIIOYas J3CTETUKY HAYYHOTO
TBOPYECTBA, IPUCYLIETO PUZNIECKON HAYKE.
5) TpyaoBOro BOCIIMTAHUSI:
e  HHTEpeC K pa3nuyHbiM cepam mpodheccHoHaTbHOW NeATeIbHOCTH, B
TOM YHCJIE CBSI3aHHBIM C (U3UKOW U TEXHHUKOM, yMEHHUE COBEpIIaTh OCO3HAHHBIN
BbIOOD Oyaymiel mpodeccuu U peain30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE TJIAHBI;
e  TOTOBHOCTb U CIIOCOOHOCTH K OOpa30BaHHIO U CaMOOOpa30BaHMIO B
o0nactu (PU3MKHU HA MPOTSKEHUU BCEH KU3HHU.
6) 3K0JIOrHYeCKOro BOCIIUTAHHUS:
e cOpMHpPOBAaHHOCTH  JKOJIOTUYECKOM  KYIBTYpHI, OCO3HAHHE
r7100aJIbHOTO XapaKTepa 3KOJOTUYECKUX MPOOIeM;
e  IUIAHUPOBAHUE U OCYLIECTBIICHHUE JCUCTBUM B OKPYKAIOILLEH CPEle Ha
OCHOBE 3HAHUS LEJIEd YCTOMYMBOIO PAa3BUTHS YEIIOBEUECTBA;
e  pacHIMPEHUE OIbITA AEATEIBHOCTH KOJOTMYECKOW HAIPaBICHHOCTU
Ha OCHOBE MMEIOUIMXCS 3HAHUH 10 (PU3HUKE.
7) eHHOCTH HAYYHOTO MO3HAHUS:
e c(hopMHPOBaAHHOCTh MHPOBO33pEHU, COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO pa3BUTHUs (DU3NUECKOIN HAYKH;
e OCO3HaHME IIEHHOCTH HayYHOM AEATEIBbHOCTH, TOTOBHOCTH B IIPOLIECCE
U3ydeHUs  (QU3MKKM  OCYHIECTBJIATH  HPOEKTHYHD U HUCCIEI0BATENIbCKYIO
NEeSATEIbHOCTh HHIANBHUIYAIbHO U B IPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIE J1eiiCTBUSI
1) Ba3oBble JIOTHYeCKHe IeiiCTBHA:

e CAMOCTOSTEIHHO (HOPMYITUPOBATh U AaKTyaJIU3UPOBATH MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

e OMNpEACNSTH 1NN NEATeTLHOCTH, 3a7aBaTh MapaMeTPbl U KPUTEPUHU UX
JOCTHOKCHHSI,

e  BBIIBJIATH 3aKOHOMEPHOCTH M TPOTHBOPEYHS B PacCMaTPUBAEMBIX
bU3NYECKUX SIBICHUSIX;

e  pa3pabaThiBaTh IUIaH pEHICHUS MPoOJeMbI C Yy4E€TOM aHalu3a
UMEIOIINXCS MaTePUATBHBIX M HEMAaTePHUATIbHBIX PECYPCOB;

e  BHOCHUTh KOPPEKTHUBBI B JCATCIBHOCTH, OIIEHWBATh COOTBETCTBHC
PE3yNBTATOB LIEJSIM, OIICHUBATh PUCKHU MOCIICICTBUN JEATEILHOCTH,

e  KOODIAWHUPOBATh W BBHIMOJHATH PabOTy B YCIOBHUSX pEaTbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aWMO/ICHCTBUS,



e  pa3BUBAaTh KPEATHBHOC MBINIJICHUE TPU PEIICHUA IKUZHCHHBIX
npobJieM.

2) Ba3oBble ucciie10BaTeIbCKHE IeHCTBHS:

e  BIAACTh HAYYHOW TEPMHUHOJIOTHEH, KIIOYEBHIMU TMOHATHSAMH U
MeToaaMu (PU3NIECKON HAYKU;

e BIANETh HAaBBIKAMH YYE€OHO-HCCIIENOBATEIBCKOH M  MPOCKTHOU
JEeSATENBHOCTH B o0OnacT  (M3HWKH, CIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEILHOMY TOMCKY METOJIOB pEIICHHs 3a7ad (PU3NYSCKOTO COJIEPIKaHU,
IMIPUMEHEHHUIO Pa3IMYHbIX METOJIOB MIO3HAHNS;

e  BIAJNETh BUJAAMH JIEATCIHLHOCTH IO TMOJYYCHHUIO HOBOTO 3HAHUS, €ro
WHTEPIpPETAlUNA, MPEeOOpPa30OBaHUI0O W TPUMEHEHHUIO B PA3IMYHBIX YYEOHBIX
CUTYallMsIX, B TOM YHCIIE TIPU CO3/IaHUH YUEOHBIX MPOEKTOB B 00J1acTU (DU3UKH;

e  BBIIBJIATH TNPUYUHHO-CIICJICTBEHHBIE CBSI3M W  aKTyaJIU3UPOBAThH
3alady, BBIABHTATh THMOTE3y €€ pemieHus, HaXOAUTh AapTyMEHTHI IS
JTOKA3aTelIbCTBA CBOMX YTBEPIKICHUH, 3a/1aBaTh MapaMeTPhl U KPUTESPUH PEIICHUS;

e  AHAIM3UPOBATH IMOJYYEHHBIC B XOJI€ PEIICHHS 3aJadd PE3yJbTaThl,
KPUTHUYECKU OIICHUBATH UX JIOCTOBEPHOCTH, POTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

e  cTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIE 33Ja4l B 00pa30BaTEIbHOM
NEATETLHOCTH, B TOM YHCIIC TIPH U3yYCHUH (PU3UKM;

e  J1aBaTh OLICHKY HOBBIM CUTYaIIHsIM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;

e  yMeTh MEPEHOCUTh 3HAaHUA MO (U3MKE B MPAKTUYECKYIO 00J1acTh
KU3HEIEITeIbHOCTH;

e  YMEThb HHTETPHUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIaCTEH;

e  BBIIBUTaTh HOBBIC HJEH, MpeJiaraTb OPUTHHAIBHBIC TOMXOMBI H
pEIICHMS;

e  CTaBUTh IMpOOJEMBI M 3aJa4M, JONMYCKAIOIIUE albTePHATHUBHBIC
pEIICHMS.

3) Padora c undopmanueii:

e BIANETh HaBBIKAMH  MOJydYeHHUs uHPopMaruu  (GU3HIECKOTO
COJlepKaHUsl M3 HMCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOATEIHHO OCYIIECTBISAThH
MOWCK, aHAJIM3, CUCTEMATU3AIMI0 U HWHTEPIpETaruio WHGOPMAIMN Pa3TuIHBIX
BUJIOB ¥ ()OPM TIPECTABICHUS;

e  OIICHMUBATh JIOCTOBEPHOCTH MH(OpPMAITUH;

e  HCHOJB30BaTh CpeACTBA WH(POPMAIMOHHBIX W KOMMYHUKAIIMOHHBIX
TEXHOJIOTHA B PEIICHHWH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHH3AI[MOHHBIX
3aa4 ¢ CcOOMIOJIcHHEM TpeOOBaHUN HOPrOHOMHKH, TEXHUKH O€30IaCHOCTH,
TUTHCHBI, pPeCypcocOepeXeHHUs, TPaBOBBIX H OJTHYECKHX HOPM, HOpPM
nH(popMaIIMOHHOM 0€30MaCHOCTH;



e  CO37aBaTh TEKCTHI (PU3UYECKOTO COAECPIKAHUS B PA3IUUHBIX (opmaTax
c yu€ToM Ha3HaueHHA UWHGPOPMALMK M LEJIEBOM ayAuTOpuUH, BBIOMpas
ONITUMAJIbHYIO (hOpMY MPEICTABICHHUS U BU3YaTU3aIUH.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE YYeOHbIe NeiCTBHA:

e  OCYUIECTBJIATH OOLIEHHME HA Ypokax (U3MKHM U BO BHE-YPOUHOMH
NEATEIbHOCTH;

e  pacmo3HaBaTh MPEINOCHUIKM KOH(DJIMKTHBIX CUTyallud WU CMSI4aTh
KOH(JIUKTBI;

e  pa3BEPHYTO MW JIOTUYHO H3Jaratb CBOK TOYKY 3pEHHS C
VCITOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;

e TNOHMMAThb M  UCHOJIB30BaTh MNPEUMYIIECTBA KOMAHIHOW W
WHIUBUYAIHON paOOThI;

e  BbpIOMpaTh TEMATUKy U METOJbl COBMECTHBIX JACUCTBUU C YYETOM
OOILIMX MHTEPECOB U BO3MOXKHOCTEN KaKJIOTO WIECHA KOJUIEKTUBA;

e  INPHUHHMMATh ILEJIH COBMECTHOM JEATEIBHOCTH, OpPraHU30BBIBATH H
KOOPJMHUPOBATh JCUCTBUSA IO €€ JOCTMIKEHUIO: COCTaBIIATH IUIAaH JCUCTBUM,
pacupenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pe3yJIbTaThl
COBMECTHOM padoThI;

e  OLICHHMBAaTh KaY€CTBO CBOETO BKJIAJa U KaXKIOI'O YYACTHMKA KOMAaH/IbI
B OOLIMI pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

e  mpemiaratb HOBBIE NPOEKTHI, OUEHUBATH UJEU C IO3HMIMH HOBHU3HBI,
OpPUTHMHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

e  OCYHIECTBJISITH MO3UTHUBHOE CTPATErMUECKOE MOBEJACHUE B PA3ITMUHBIX
CUTYalUsiX, IPOSBISATH TBOPUECTBO U BOOOpaXKEeHHE, ObITh HMHUIIMATUBHBIM.

PeryasitTuBHbIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS
1) Camoopranu3zanmsi:

e  CAMOCTOSATEIBHO OCYIIECTBIISATH ITO3HABATENIBHYIO JEATEIbHOCTh B
00nacTu (PU3UKUA U ACTPOHOMHH, BBISIBIISITH TPOOJIEMBI, CTaBUTh U (DOPMYITUPOBATH
COOCTBCHHEIC 3a]1a4H;

e  CAMOCTOSATEIBHO COCTABJATH IUIAH  PEIICHHs  PAcuy€THBIX W
KAueCTBEHHBIX 3a7a4, IUTAH BBIMOJTHEHUS MPAKTHYECKOW paboThl ¢ ydEéToM
UMEIOIIHUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEIITOYTCHHIA;,

e  J1aBaTh OLIEHKY HOBBIM CUTYalIMsIM;

e  pacmupsATh paMKd Y4yeOHOro TmpeaMeTa Ha OCHOBE JIMYHBIX
IIPEANIOYTCHUN;

e  JIeNaTh OCO3HAHHBIA BHIOOP, apryMEHTHPOBATH €ro, Oparh Ha ceds
OTBETCTBEHHOCTb 32 PEILLICHHUE;

e  OLIEHUBATh NPUOOPETEHHBIN OIIBIT;



e  CIIOCOOCTBOBATH (POPMHUPOBAHUIO U MPOSBICHUIO 3PYIUIIUU B 001aCTH

(bu3MKH, TOCTOSHHO MOBBIIIATH CBOW 00pa30BaTeNbHbIN U KyJIbTYPHBIN YPOBEHb.
2) CaMOKOHTPOJIb, IMOIIMOHATBHBINA HHTE/IEKT:

e  J1aBaThb OLEHKY HOBBIM CHUTyallMsIM, BHOCHTb KOPPEKTUBHI B
NEeATEIbHOCTh, OEHUBATh COOTBETCTBUE PE3YJIHTATOB LIETISIM;

e  BIAJCTh HABBIKAMHU I[IO3HABATEIbHOU pediekcun Kak OCO3HaHUs
COBEPIIAEMBIX JEHCTBUM M MBICIUTEIBHBIX IPOLECCOB, HMX pPE3ylbTaTOB H
OCHOBaHMUI;

e HCIIOJIb30BAaTh NPUEMBI peIeKCUM JUIsl OLIEHKH CUTYyalluH, BbIOOpa
BEPHOT'0 PEILIEHUS;

e  YMETb OLICHHBATh PUCKU U CBOEBPEMEHHO NMPUHUMATH PELIEHUS 10 UX
CHU)KECHMUIO;

e  NPHUHHMMATh MOTHBBI U apryMEHTHI APYIHX IPU AHAIU3E PE3YJIBTATOB
NEeSATEIbHOCTH;

e  NpPUHHUMATH ceOs, MOHUMAsA CBOM HEAOCTATKU U IOCTOMHCTBA;

e  NPUHHUMATh MOTHUBBI U APIrYMEHTHI JPYTUX MPHU aHAJIU3E PE3yIbTaTOB
NEATEIbHOCTH;

e  MpHU3HABaTh CBOE MPaBO U MPABO APYTUX HA OMIMOKH.

e B nmnpomecce IOCTHXKEHHS JUYHOCTHBIX PpPE3YJbTaTOB OCBOCHHUS
nporpaMmbl 10  (QU3MKE JisI YpOBHS CpeAHero oOiiero o0pa3oBaHUs Y
oOyuaromxcs COBEPILIECHCTBYETCS SMOLMOHAJIBHBIN UHTEJUIEKT,
npeanoiararoui coOpMUpOBaHHOCTb:

e  CaMOCO3HAHMS, BKIIOYAIOLIETO CHOCOOHOCTh IMOHUMAaTh  CBOE
HMOIIMOHAJIBHOE COCTOSIHME, BHUJAETh HANpPABJICHHUS pPa3BUTHUA COOCTBEHHOM
AMOILIMOHANILHOM c(epbl, ObITh YBEPEHHBIM B CE0€;

e  CAMOpPEryJUpOBaHMUs,  BKJIIOYAOIIET0O  CaMOKOHTPOJIb,  YMEHHE
IPUHUMATh OTBETCTBEHHOCTH 3a CBOE MOBEJEHUE, CIIOCOOHOCTh aIallTUPOBATHCS K
AMOIIMOHAJIBHBIM U3MEHEHHSIM U MPOSIBIISATh THOKOCTh, OBITh OTKPBITHIM HOBOMY;

e  BHYTPEHHEW MOTHMBALMM, BKJIIOYAIOUIEH CTPEMIICHHE K JTOCTHKEHHIO
eI U YyCNeXy, ONTUMU3M, WHULIMATUBHOCTb, YMEHHUE ACHCTBOBATH UCXOIs W3
CBOMX BO3MO>KHOCTEH;

e  OMIIATUM, BKIIOYAIONIEH CHOCOOHOCTh MOHMMATh 3MOIMOHAIBHOE
COCTOSIHUE JIPYTUX, YYUTBHIBATh €r0 MPH OCYLIECTBICHUHU OOIIEHUs, CIOCOOHOCTH K
COUYBCTBHIO U COIEPEKUBAHUIO;

e  COIMAJIbHBIX HAaBBIKOB, BKIIOYAIOUIMX CIOCOOHOCTh BBICTPAaUBAThH
OTHOILIEHUSI C APYTUMHU JIOABMH, 3a00THTHCS, MPOSBIATH MHTEPEC U pa3peuaTh
KOH(DIUKTHI.



MNPEAMETHBIE PE3YJIBTATDBI
K koniy oOyuenuss B 10 kJjacce mpeaMETHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpakaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITIXCSI YMCHHUN:

e  JIEMOHCTPUPOBATH Ha TMpuUMEpax poJib U MecTo (u3uMKu B
bopMHpPOBaHUN COBPEMEHHOW HAyYHOUN KapTUHBI MHpA, B PA3BUTHH COBPEMEHHOM
TEXHUKU U TEXHOJIOTUM, B TPAKTUYECKON ACSATEIBHOCTHU JIOJIEH;

e  YYUTHIBATh TPAHUIILI TPUMEHEHUS U3YUCHHBIX (PU3HUECKUX MOJICIICH:
MaTepuagbHas TOUKa, HHEpIUAIbHAs CUCTeMa OTCYETa, aOCOIIOTHO TBEPIOE TEIO,
UJicaIbHBIA Ta3, MOJIETU CTPOCHUS Ta30B, KUIAKOCTEH M TBEPIBIX TeJ, TOUCUHBIN
AIEKTPUUECKUH 3apsijl MpU pelieHnH (PU3NYECKUX 3a/1a4;

e  pacro3HaBaTh (PU3WYECKHUE SBICHUS (MPOIECCHI) U OOBICHATh MX HA
OCHOBE 3aKOHOB MEXaHUKH, MOJICKYJISIPHO-KHHETUICCKONH TEOPUU CTPOCHUS
BEIIECTBA W  DJJEKTPOJAWHAMHKH:  PABHOMEPHOE ¥  PaBHOYCKOPECHHOE
NPSIMOJIMHEMHOE JIBM)KEHHE, CBOOOIHOE MaJIEHHE TN, JBUKEHUE TI0 OKPY>KHOCTH,
WHEepIUs, B3auMojieicTBue Ten, auddysus, OpoyHOBCKOE IBUKCHUE, CTPOCHUE
KUIKOCTEH W TBEPABIX Tel, HW3MEHeHHWe OO0BEMa Teln TpW HarpeBaHUU
(OXJIaX/IeHNHU), TEIJIOBOE pABHOBECHE, HWCIApEHHE, KOHJCHCAIlWs, IIJIaBJICHUE,
KpUCTaJUIM3aIsl, KUIIEHUE, BIAKHOCTh BO3/yXa, MOBBIIIEHUE JAaBICHUS Tra3a Mpu
€ro HarpeBaHUM B 3aKPHITOM COCYJI€, CBSI3b MEXK/Ty MapaMeTpaMu COCTOSIHUS Ta3a B
M30ITpoIIeccax, JIEKTPU3AIUS TEJ, B3aUMOJICUCTBHUE 3aPs/IOB;

e  ONWCHIBATH MEXAaHWYECKOC JBIDKEHHE, WCIOJIB3yS (PU3HUECKHEC
BEJIMUMHBI: KOOPJAWHATA, MyTh, IIEpEMEIICHHE, CKOPOCTh, YCKOPEHHE, Macca Tena,
CWJIa, UMIIYJIbC Tella, KUHETHYeCKas DJHEprusi, NOTCHIMAJIbHAS DJHEprus,
MexaHu4ecKas palboTa, MEXaHHMYeCKasi MOIIHOCTh, IMPU OMUCAHWUU TPABHILHO
TPaKkTOBaTh (DU3UYCCKUN CMBICT HCIIOIB3YEMBIX BEIWYMH, WX OOO3HAYEHUS W
CIMHMIIBI, HAXOIUTh (DOPMYJIbI, CBSA3BIBAIOIINE TaHHYIO (PU3UYECKYIO BEIIMUUHY C
JIPYTUMU BETUYHMHAMH;

e  OIKCHIBATh M3YyUYCHHBIE TEIIJIOBBIE CBOMCTBA TEJ U TEILJIOBBIC SIBJICHMUS,
UCTIONIb3Ysl (DU3UYECKHE BEJIWYWHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpemaHss
KHHETHYECKash SHEPIHs XaOTHYECKOTO JIBIKCHUS MOJICKYJI, CpeIHEKBaApaTUIHAS
CKOPOCTHb MOJIEKYJI, KOJWYECTBO TEIJIOTHI, BHYTPEHHSS JHEpPrus, padbora Trasa,
KOO PUIIMEHT TMMOJE3HOTO JCWCTBUS TEIJIOBOTO JIBUTATENS;, MPH ONMUCAHUU
MPaBUJIBHO TPAKTOBaTh (U3MUECKUI CMBICT HCIOJIB3YEMbIX BEIWYUH, HUX
o0O3HAaUeHUs W EAWHUIIBI, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIINE JAHHYIO
(U3UYECKYO BETMYHUHY C IPYTHUMH BEIIMUYNHAM;

e  OINKCHIBATh W3yYCHHBIE OJJICKTPHYCCKHUE CBOWCTBA BEIIECTBA U
IEKTPUUECKUE SBJICHHS (TIPOIIECCHI), MCHOJB3yS (U3UYECKUE BEIMYMHBIL:
IEKTPUUECKUI 3apsf, AJIEKTPUUECKOE IO, HAMPSHKEHHOCTH OIS, TMOTEHIIHUAT,
Pa3HOCTh TOTCHITMAIIOB, IMPU OMHCAaHWUU TPABWIBHO TPaKTOBATh (DU3NICCKUN



CMBICIT HCIIOJIb3YeMbIX BEIWYMH, WX OOO3HAYCHWS U CAWHUIIBI, YKa3bIBaTh
GbopMyIibl, CBSI3bIBAIOIIME JAHHYIO (PU3MYECKYIO BEIMYMHY C JPYTUMHU
BEJMYMHAMU;

e  aHAIM3UPOBATH (PU3MYECKUE TMPOIECChl U SBICHUSA, HCIOIb3YS
(u3nYecKue 3aKOHbl M MPUHUMUIIBI: 3aKOH BcemupHoro tsarorenus, |, |1 u Il
3aKOoHbI HbIOTOHA, 3aKOH COXPaHEHHSI MEXaHUYECKON SHEPIHH, 3aKOH COXPAaHEHUS
UMITYJIbCA, TTPUHIIUI CYNEPHO3UIUU CUJI, IPUHIIMIT PABHONPABUS WHEPIUATBHBIX
CUCTEM OTCYETa, MOJEKYJISIPHO-KUHETUYECKYI0O TEOPHUIO CTPOCHHUSI BEIIECTBA,
ra3oBbl€ 3aKOHBI, CBSI3b CpPEAHEH KMHETUYECKOW SHEPTUM TEIUIOBOTO JABUKECHUS
MOJIEKYJT ¢ aOCOJIOTHON TeMIlepaTypoil, TEpBBId 3aKOH TEPMOJAMHAMHUKHU, 3aKOH
COXpaHEHHUsl DSJIEKTPUYECKOro 3apsna, 3akoH KylloHa, mpu 3TOM pa3auvarhb
CJIIOBECHYIO (hOPMYJIMPOBKY 3aKOHA, €r0 MAaTEMaTUYECKOE BBIPAKEHHUE U YCIOBHS
(rpaHuIel, 006J1aCTH) MPUMEHUMOCTH;

e  OOBSACHATH OCHOBHBIC TPUHIMWIBI CUCTBUS MAIAH, MPUOOPOB H
TEXHUYECKUX YCTPOMCTB; pa3iuyarTh YCJIOBHS UX O€30MACHOIO MCHOJIb30BaHUS B
MMOBCEHEBHOM JKHU3HHU;

e BBINOJHATH SKCIIEPUMEHTHI 0 UCCIEAOBAHUIO (DU3UUYECKUX SIBJICHUN U
MIPOLIECCOB C HCIIOJIb30BAaHUEM TMPSIMBIX W KOCBEHHBIX HM3MEPEHUH, TPHU ITOM
dbopmynupoBaTh mpoOsieMy/3aady M TUIOTE3y Y4eOHOro HKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIOKEHHOTO 00O0pYIOBaHUs, IMPOBOJIUTH OMNBIT H
(bopMyIMpOBaTH BHIBO/IBI,

e  OCYHICCTBJISITH TMpPsSIMbIE ¥ KOCBEHHBbIC W3MEpeHUs (U3MUECKUX
BEJIUYMH, MPU 3TOM BBIOMPATh ONTUMAIBHBIA CIIOCOO M3MEPEHUs U MCIOIh30BaATh
W3BECTHBIE METO/IbI OLICHKH MOTPEMIHOCTEN N3MEPEHMUI;

e  HCCIENOBaTh 3aBHUCHUMOCTU MEXAY (QPU3NYECKUMH BEIMYMHAMU C
UCIIOJIb30BAaHUEM TIPSIMBIX H3MEPEHUH, MPU ITOM KOHCTPYHPOBATh YCTAaHOBKY,
buKCUpOBaTh PE3yNbTAThl MOJTYYECHHOW 3aBUCUMOCTH (DU3UYECKUX BEIMYUH B
BU/JIE TaOJIUIL U TPpapUKOB, A€JIaTh BEIBOABI IO pe3yJIbTaTaM UCCIEI0BaHNUS;

e coOmomaTh mpaBuia OE30MACHOTO TpyJda MpU  IPOBEACHUU
UCCJIEIOBAHUM B paMKax y4eOHOIrO SKCIEpUMEHTa, y4eOHO-UCCIIEeI0BATENbCKON U
MPOCKTHOM JESATEIBHOCTH C UCIIOJIb30BAaHUEM H3MEPUTEIBHBIX YCTPOWCTB U
1abopaTopHOTO 000PYOBAHUS;

o pemarh pacu€THBIC 3aJlaud C SBHO 3aJaHHON (PU3MUECKOl MOJEbIo,
UCIIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M MPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a/1auu
BBIOWPATh (PU3UYECKYIO MOJECIb, BBIACIITh (PU3UUECKHE BEIMYMHBI U (POPMYIIHI,
HEOOXoMUMbIe I €€ PEIIeHUs, TPOBOJUTh PAacU€Thl U OIEHUBATH PEATBHOCTH
MOJIYY€HHOTO 3HAYCHUS (PU3UYECKON BEIIMYNHBI,



e pemare  KAa4eCTBEHHbIC  33Ja4d:  BBICTPAWBaTh  JIOTMYECKHU
HEMPOTUBOPEYUBYIO LEMOYKY PACCYXACHUN C ONOPOM HA W3YYEHHBIEC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3NYECKUE SABJICHHUS,;

e  HCHONB30BaTh MNpPU pEHICHWH Yy4yeOHBIX 3a7ad COBPEMEHHBIC
UH(GOPMAIIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUU
U TIPEJCTaBJICHUs y4eOHOW M HAYYHO-TIOMYJISIPHON MH(pOpPMAIUH, MOJTYyYCHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATH MOTYyYaeMyI0 HH(OPMAIIHIO;

e  MPUBOJIUTH NMPHUMEPHI BKJIAJa POCCUUCKUX U 3apyOeKHBIX YUEHBIX-
GU3MKOB B pa3BUTHE HAyKH, OOBSICHEHHUE MPOIECCOB OKPYXAIOIIEr0 MHUpa, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTUH;

e  HCIIOJIb30BAaTh TEOPETHUECKHE 3HAHUSA MO (PU3UKE B IMOBCEIHEBHOM
KU3HM JUIsi oOecriedeHus: O€30MacHOCTH TpH  OOpallleHud ¢ npudopamu U
TEXHUUYECKUMHU YCTPOMCTBaMH, JUJIsi COXPAHEHHUS 3/10pOBbS M COOJIIOIEHUS HOPM
DKOJIOTHYECKOTO MOBEJICHHS B OKPYKAIOIIEH CPELIE;

e  paboTaTh B IPYIIIE C BBHIIOJIHEHUEM PA3IMYHBIX COLMAIBHBIX POJIEH,
IUIAaHUPOBATh padOTy TPYNIbl, PAUMOHAIBHO pACHpeneisTh OOSI3aHHOCTH U
IJIAHUPOBATH JCATEILHOCTh B HECTAHAAPTHBIX CUTYALUSAX, aJ€KBATHO OLICHUBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEHICHHE paCCMAaTPUBAEMOM TIPOOIIEMBI.

K koHny oOyuenus B 11 kjacce mpeameTHbIE pe3yJibTaTbl Ha 0a30BOM
YPOBHE JTOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTh Y OOYHAOIIUXCSI YMEHUM:

e  JIEMOHCTPUPOBATH Ha TMpUMEpax poJib U MecTo (U3UKU B
dbopMHpOBaHUY COBPEMEHHOW HAyYHOUN KapTUHBI MHPA, B PA3BUTHH COBPEMEHHOM
TEXHUKH U TE€XHOJOI'MHM, B IMPAKTUYECKON AEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh U
€MHCTBO (PU3NYECKON KapTUHBI MUPA;

e  YUYWUTHIBATh T'PAHMIILI IPUMEHEHUS U3YUYEHHBIX (PU3UUECKUX MOJIEICH:
TOYEYHBIN AJIEKTPUUYECKUU 3apsifl, JIyd CBETA, TOYECYHBI UCTOUYHUK CBETA, SIACpPHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO sipa MpH PEHIeHUH (PU3NIECKUX
3a/1ay;

e  pacmo3HaBaTh (pu3nMYecKUe SBJIEHUS (MPOIECChI) U OOBACHITh UX HA
OCHOBE 3aKOHOB JJIEKTPOAMHAMUKH M KBAaHTOBOM (U3HMKHU: dJIEKTpHUYECKas
IIPOBOAMMOCTD, TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE IEUCTBUSA TOKA,
B3aMMO/ICHCTBUE MAarHUTOB, SJIEKTPOMArHUTHAsI UHAYKIHUS, JEACTBUE MAarHUTHOTO
MoJsi Ha TMPOBOJHUK C TOKOM M JBWXKYIIMHCA 3apsl, JJIEKTPOMAarHUTHBIC
KOJeOaHWsI W BOJHBI, MPSAMOJIMHEHHOE pAaCIpOCTPAHEHHUE CBETa, OTPAXKEHUE,
npesioMyieHue, UHTeppepeHnus, AUPPAKIUI U TOJSIPU3ALMS CBETA, TUCIEPCHS
cBera, (Qoroanektpuueckuii  dpdext (PororddexT), CcBETOBOE aBIEHUE,
BO3HMKHOBEHHE JIMHEWYaTOro CIIEKTpa aromMa BOJOPOJA, €CTECTBEHHas U
MCKYCCTBEHHAs PaJIMOAKTUBHOCT;



e  ONHUCHIBaTh H3y4YEHHBIE CBOMCTBA BemiecTBa  (IEKTPUYECKHE,
MarHUTHbIE, ONTHUYECKUE, DBJICKTPUUYECKYIO MPOBOJUMOCTb PA3NUYHBIX CpEed) U
AJIIEKTPOMArHUTHBIE SIBJIICHUS (TIPOLECCHI), MCHOJB3Yysd (U3UYECKUE BEIMYMHBIL:
ANEKTPUUECKUIN 3apsijl, CHJia TOKa, AJIEKTPUUECKOE HANpPsHKEHHE, AJIEKTPUUECKOe
COIPOTHUBIICHUE, PAa3HOCTh MOTEHIIMAJIOB, AJIEKTPOABIDKYINAsA cuia, paboTa TOKa,
WHAYKIHUS MarHuTHOrO mMojs, cuia Awmmepa, cuna JlopeHna, WHAYKTHUBHOCTH
KAaTYyIIKW, SHEPrUsl SJEKTPUYECKOrO0 M MArHUTHOTO IMOJeH, MEepHoJ U 4YacToTa
KojeOaHuii B KoyieOaTeIbHOM KOHTYpe, 3apsii W CHJIa TOoKa B Tpolecce
TapMOHUYECKUX AJIEKTPOMATHUTHBIX KoJieOaHU#, (OKYCHOE pacCTOsSTHUE U
ONTUYECKasi Cuja JHMH3BI, NMPU OMHCAHUU MPABUIBHO TPAKTOBATH (PUIUUECKHIA
CMBICT HCIIOJNIb3YyeMbIX BEIUYMH, UX OOO3HAYCHUS M €IUHUIIBI, YKa3bIBaTh
(GopMyJibl, CBS3BIBAIOIIME JIaHHYI0 (U3MYECKYI0 BEIMYMHY C JIpPYTHMMH
BEJMYMHAMU;

e  ONHCHIBATh W3YYCHHBIC KBAHTOBHIC SIBJICHHS M TPOIECCHI, UCIIOIB3YS
dusznyecKkue BEIMYUHBL: CKOPOCTh JJCKTPOMArHUTHBIX BOJIH, AJWHA BOJHBI H
4acToTa CBETA, SHEPTHUS U UMITYJIbC (POTOHA, IEPUO MOTypaciaaa, SHEPTHsI CBS3H
ATOMHBIX SIZIEp, TPU OMUCAHWUU TMPABUIBLHO TPAKTOBATh (UUYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, X OOO3HAYEHWS W €IUHUIIbI, YKa3bIBaTh (POPMYIIHI,
CBA3BIBAIOLIME JIAHHYIO0 (PU3MYECKYI0 BEIWYMHY C JPYTUMH BEJIMYMHAMU,
BBIUUCIIATH 3HAUCHNE (DPM3HUECKON BETUYNHBL;

e  aHaJIM3UpPOBaTh (PU3MUECKHE TMPOLECCHl U SBJIEHUS, HCIOJIb3Ys
¢uznyeckue 3akOHbl UM NPUHOUIBL 3akoH OMa, 3aKOHBI IOCJIEI0BATEIBHOIO U
NapajuleIbHOTO  COEAMHEHUs TPOBOJHUKOB, 3akoH Jlxoyns—JleHua, 3akoH
AIIEKTPOMArHUTHOW MHIYKIIMH, 3aKOH MPSIMOJMHEHHOTO PacipOCTpaHEHHUsS CBETa,
3aKOHBI OTPAYKEHHsI CBETA, 3aKOHBI MPEJIIOMJICHUs CBETA, YpPaBHEHHWE DUHIITEHHA
st potorddexTa, 3aKOH COXpAaHEHHUS DHEPTUU, 3aKOH COXPAHECHUs] MMITYJIbCa,
3aKOH COXPaHEHUs JEKTPHUUECKOro 3apsijia, 3aKOH COXpaHEHHs] MacCOBOTO YHCIIa,
noctynatel bopa, 3aKkoH paAMOaKTUBHOTO pacmaia, OpU STOM pa3auydath
CIIOBECHYIO (POPMYIIMPOBKY 3aKOHA, €Tr0 MaTEMaTHUECKOE BBIPAKEHHE M yCIOBHS
(rpaHuIbl, 00J1aCTH) NPUMEHUMOCTH;

e  ONpEeACNsTh HaINpaBICHUE BEKTOpPAa HWHIYKIUA MArHUTHOTO TIOJIS
IPOBOJHMKA C TOKOM, CHJIbI AMniepa u cuiibl JlopeHna;

e CTPOMTHh U OIKCHIBaTh H300paKEHHE, CO3/1aBaEMOE IUIOCKUM
3€pKajoM, TOHKOU JIMH30M;

e BBINOJHATH YKCIEPUMEHTHI [0 UCCIIETOBAHUIO (DU3NUECKUX SIBICHUN U
IPOLIECCOB C MCIOJb30BAaHUEM TMPSMBIX M KOCBEHHBIX H3MEpPEHUI: MpU 3TOM
dbopmynupoBath MpobiieMy/3amady W TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEMAJIOKEHHOTO OOOpYyIOBaHUS, MPOBOIUTH OIBIT H
bopMyIUpOBaThH BBIBOIHI,



e  OCYUICCTBIATH TPSMBIE U KOCBEHHbIE HW3MEpPEHUs (PUIUUECKUX
BEJIMYMH, TPU 3TOM BBIOMPATh ONTUMAJIBHBIN CIIOCO0 M3MEPEHHS U UCTOIb30BaTh
U3BECTHBIE METObI OIIEHKU MOTPEUTHOCTEH U3MEPEHUI;

e HCCIIEIOBATh 3aBUCUMOCTU (PU3UYECKUX BEIIMYUH C HCIOJIH30BAHHEM
OpSIMBIX  M3MEPEHMI: TNpPU STOM KOHCTPYHMPOBATh YCTaHOBKY, (DUKCHpOBATH
pe3yabTaThl MOTYYCHHON 3aBHCHUMOCTH (PM3MUYECKUX BEJIMYMH B BHUJAE TaOIHIl U
rpaduKoB, AeNaTh BEIBOABI IO pe3yjIbTaTaM UCCIIeI0BAHNUS;

e coOmomaTh TpaBwia  0O€30MACHOTO Tpyda TMpU  MPOBEACHUU
UCCJIEIOBAHUM B paMKaxX y4eOHOIro SKCHEpUMEHTa, Y4eOHO-UCCIIEeI0BATEIbCKON U
IPOEKTHOM JAESITENbHOCTH C HCIOJIb30BAaHUEM HW3MEPHUTEIBHBIX YCTPOICTB U
1a00paTOPHOTO 000PYAOBAHUS;

e  pemarh pacy€THbIE 3a7aud C SIBHO 3aJaHHOM (DPU3MUECKON MOJEIBIO,
UCIOJIB3Ys (PU3MUECKUE 3aKOHBI U MIPUHIIMIIBI, HA OCHOBE aHAJIW3a YCJIOBUSA 3a1a4u
BBIOMPATh (PU3NYECKYI0 MOJEIb, BBIACIATh (PU3NUECKHE BEJIMYUMHBI U (POPMYIIBI,
HEOOXOMMBbIE ISl €€ pelleHus, MPOBOAUTHh PACUEThl M OLIEHUBATH PEATBbHOCTH
MOJTy4YE€HHOTO 3HaUeHUs (PU3MUECKOM BEININHBI;

e  pemath  KayeCTBEHHbIE  3a/Jayd:  BBICTpaMBaTb  JIOTMUECKU
HENPOTHUBOPEUMBYIO IIETMOYKY PACCYKICHHH C OMOpOd Ha M3yUEHHBIE 3aKOHBHI,
3aKOHOMEPHOCTH U (PM3HUECKUE SIBICHMS,

e  HCHOJB30BaTh MNpPH pEHIEHUH Yy4eOHBIX 3a7a4 COBPEMEHHBIE
MH(POPMAILIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUN
U TIPEICTABJICHUS Y4EOHOW W HAy4YHO-TIOMYJISPHON MHGOPMAIINH, TTOTYYECHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHAJTU3UPOBATh MOJIy4aeMyto HH(POPMaLUIO;

e  OOBACHATH MPHUHIMIBI JACWCTBHUS MAIWH, MPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, pa3inyaTh yCIOBUS WX OE€30MACHOr0 HUCIOIb30BAHMS B MOBCEIHEBHOU
KU3HU;

e  MPHUBOJUTH NMPUMEPHI BKJIAAA POCCUHUCKUX U 3apyOekKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIEr0O MUpA, B
pa3BUTHE TEXHUKU U TEXHOJOTHH;

e HCHOJB30BaTh TEOPETHUYECKUE 3HAHMS MO (PU3MKE B TOBCEAHEBHOU
KU3HM JUIsi oOecriedeHus: O€30MacHOCTH TpH  OOpallleHuu ¢ npubdopamMu U
TEXHUYECKUMHU YCTPOMCTBAMH, JIJISi COXPAHEHHUS 30POBbS M COOJIIOEHUS HOPM
HKOJIOTHYECKOTO TIOBEICHUSI B OKpYKAIOLIEH Cpelie;

e  paboTaTh B TPYMIE C BHIMOJHEHUEM PA3INYHBIX COLMATBHBIX POJICH,
IUIAHUPOBaTh pabOTy TPyNIbl, PALMOHANBHO pACIpeAesaTh OO0S3aHHOCTH U
IUTAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYalMsIX, aJ€KBaTHO OLIEHUBAThH
BKJIAJ] KQXKJI0TO M3 YYACTHUKOB I'PYIIIBI B PEIIEHUE pPacCMaTpUBaeMON IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
KoanyecTBO 4acon DJIeKTPOHHBIE
HaumeHoBaHue pa3iesioB U TeM
Ne n/n Kontpoabubie IIpakTHueckue (undposbie)
MPOrpaMMbl Bcero
padoThI padoThI o0pa3oBaTe/IbHbIE
pecypcsl
Paznen 1. DU3UKA U METO/JbI HAYUHOI'O ITIO3HAHMU S
bubmuorexa [JOK
1.1 ®u3KKa U METO/Ibl HAYYHOT'O TO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Hroro no pasneny 2
Paznen 2. MEXAHUKA
bu6mmoreka [JOK
21 Kunewarika > https://m.edso0o.ru/7f41bf72
bu6mmoreka [JOK
22 Huramiia ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2. 1 1
3 3aKOHBI COXpaHEHUsI B MEXaHUKE 6 httos://m.edsoo.ru/7fA1bf72
Hroro o pasneny 18
Paszen 3. MOJIEKYJISIPHASI ®U3MKA M TEPMOJUHAMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETHUECKOM bubnuorexa [IOK
3.1 9 1
TEOpUH A https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
2 1 1
3 OCHOBBI TEPMOAHHAMHKI1 B 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuoreka [IOK
' da3oBbIC MEPEXO/IBI https://m.edsoo.ru/7f41bf72
Wroro no pazueny 24
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Pasznen 4. JIEKTPOANHAMUKA

bu6mmoreka [IOK
41 UICKTPOCTATHKA 10 https://m.eds00.ru/7f41bF72
49 [TocTosiHHBIN 35IeKTpUYECKHil TOK. TOKH B 12 bubnnoreka [HOK
' pa3IUYHBIX cpenax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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11 KJIACC

KosauuecTBo 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbIie
Ne n/m P Kontpoabnbie IIpakTuueckue (mupp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Paznen 1. JIEKTPOJAUNHAMUKA
11 MarunuTtHoe nojie. DJIeKTpOMarHuTHast 11 1 3 bubnnoreka [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Htoro no paznemny 11
Pa3nen 2. KOJIEBAHUWSA U BOJTHbBI
MexaHU4YeCcKHUe U DJIEKTPOMArHUTHBIE bubnnoreka [JOK
2.1 9 1
KosieOaHus https://m.edsoo.ru/7f41c97c
MexaHu4YecKue U AIEKTPOMAarHuTHBIE bubnuorexa [JOK
2.2 5 1
BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
2.3 o 10 3
fra https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Paznea 3. OCHOBBI CHEIII/IAJII)HEI}'I TEOPUU OTHOCHUTEJIBHOCTH

31 OCHOBHI CTIEITUATFHOM TEOPUHU 4 1 bubnmnoreka [JOK
OTHOCHUTEIIBHOCTHU B B https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 4
Pa3znen 4. KBAHTOBASI ®U3UKA .
4.1 DNeMEeHThl KBAHTOBOW ONTHKHU 6 bubmorexa OK

https://m.edsoo.ru/7f41c97c
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bubmuoreka [JOK

4.2 4
Crpoerne aroma https://m.edsoo.ru/7f41c97c
bubmuoreka [JOK
4.3 ATOMHOE 51pO S https://m.edso0.ru/7f41c97¢c
Hroro no pazgeny 15

Paznen 5. JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 DNEeMEeHTHI aCTPOHOMUU U acTPOPU3UKU 7 ngill;l;?s;szgr(z/};fﬂcg?c
Hroro no pasneny 7
Paznen 6. OBOBIIAIOLIEE IOBTOPEHUE

6.1 Ob6o061aroriee MOBTOpeHNE 4 Et?f:?/l/llr%f;;grou/gfﬂwk
Htoro no pazneny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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IHOYPOYHOE IIVTAHUPOBAHUME

10 KIIACC
N KoaunyecTBO yacon Nara DJIeKTPOHHBbIE
0 T
Tema ypoxa Kontpoabnsie IIpakTuueckue uugposbIe
n/n Bcero U3YyYeHUS
padoThbI padoThbl o0pa3oBaTe/ibHbIE
pecypcsl
®dusnka — HayKa O MPUPOJIC.
e PHPOA I nepons bubmuorexa [JOK
1 HayuHnble MeTO1bI TO3HAHUSA 1 02.09.2024-
https://m.edsoo.ru/ff0c32e2
OKPY’KAIOIIETO MUpa 06.09.2024
Ponb u mecTo ¢usuku B
. 1 Henens
5 (GhOpMHUPOBaHUH COBPEMEHHOMN 1 02.09.2024- bubmnorexa [JOK
Hay4YHON KapTHHBI MHPa, B Oé 09' o024 Nitps://m.edsoo.ru/ff0c33e6
MPAKTUIECKOH JeITeITLHOCTH JIFOIeH o
MexaHn4yecKkoe ABUKEHUE.
2 "Henens
3 OTHOCHUTEILHOCTh MEXaHUUECKOTO 1 09.09.2024- bu6nmoreka [JOK
nBxkenus. [lepeMelenne, CKOpoCTb, 13,' 09' 2024 https://m.edsoo.ru/ff0c3508
YCKOpEHUe o
. 2
4 PaBHOMEpHOE ITPSAMONIMHEHOE 1 09 ggg?;l_ bubnnorexka [JOK
JIBUKECHHE 13' 09' 2024 https://m.edsoo.ru/ff0c3620
5 PaBHOYyCKOpEHHOE NPSMOJIMHEHHOE 1 12 (})1:212602,14_ bubnnorexka [HOK
IBUKEHUE 20' 09' 2024 https://m.edsoo.ru/ff0c372e
3
6 CBoOoHOe majieHue. Y CKopeHue 1 16 ggegeoﬂg}z- bubnmnoreka [JOK
CBOOOJIHOTO MAJEHUS 20' 09' 2024 https://m.edsoo.ru/ff0c39cc
KpuBonuneliHoe 1BH>XEHUE.
P 8 . 4 nezenst bu6mmoreka [IOK
7 JIBm>KeHrne MaTepuaabHON TOYKH 10 1 23.09.2024-
97092024 https://m.edsoo.ru/ff0c3ada

OKPY>KHOCTH
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[IpuHnun otHOCUTENBHOCTH [ anunest.

4 genens

bu6 OK
8 NuepruuanbHble CUCTEMBI OTCUETA. 23.09.2024- htI;Isz'I/I;Ir%T:;?)cLJIru /F0C3be8
[Tepssiii 3akoH HproTOHA 27.09.2024 — '
M . B
acca Tena. Cuna pI/IHI_[IiI'H 5 Henmens Bu6morexa LIOK
9 Cynepno3uiu cui. Bropoii 3akoH 30.09.2024- _
. https://m.edsoo.ru/ff0c3be8
HprotoHa i1 MatepuaibHON TOUKH 04.10.2024
10 Tpernii 3akoH HproToHa 111 33 ggg?;l bubnnorexa [JOK
MaTepHAIbHBIX TOUEK 04.10.2024 https://m.edsoo.ru/ff0c3be8
3aKOoH BCEMUPHOTO TsAroreHus. Cuna 6 Henens Bu6morexa LIOK
11 TsokecTH. [lepBas kocMudeckast 07.10.2024-
https://m.edsoo.ru/ff0c3d00
CKOpOCTH 11.10.2024
12 Cuna ynpyrocru. 3akoH I'yka. Bec 076 II(G):Z;%HZZ- bubnnorexa [HOK
Tena 11.10.2024 https://m.edsoo.ru/ff0c3el8
Cuina tpenus. Koaddunment tpenus. 7 Henens
bu6nmoreka [JOK
13 Cuna conpoTuBIEHUS MPU JABHKEHUU 14.10.2024-
https://m.edsoo.ru/ff0c3f76
TEJa B JKUAKOCTH HUJIM ra3e 18.10.2024
ITocTynaTenbHOE U BpalaTeabHOE
.. 7 Henens
14 JBUKEHHE a0COIIOTHO TBEPAOIO TENA. 14.10.2024- bubnnorexka [JOK
MowmeHnT cuitbl. [lnedo cuitsl. Y cioBust 18' 10' 5024  itps://m.edsoo.ru/ffOc41a6
paBHOBECHSI TBEPAOTO TeNa o
NMnynsc MmaTepualbHOM TOYKH,
8 Hemens
15 CUCTEMBI MaTEPUAIbHBIX TOYEK. 91.10.2024- bubnnorexka [JOK
NMryibe cuitbl. 3aKOH COXPaHCHHST 25' 10' o024 Nitps://m.edsoo.ru/ff0c43d6
uMIyiibca. PeakTUBHOE IBUKEHUE T
PaboTa 1 MOIITHOCTH CHUIIBI.
8 Hepens
16 Kunernueckas sHeprus 91.10.2024- bubmuoreka [IOK
MarepuanbHoi Touku. Teopema 06 25' 10' 2024 https://m.edsoo.ru/ff0c4502

N3MEHCHUN KMHETHYECKON OHEPIrun
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17

[TorennmaneHas 3HEPrHUsl.
[ToTeHuuanpHas 3HEprust ynpyro
ne(pOpMHUPOBAHHON MIPY>KUHBIL.
[TorenuuanbHas 3Heprus Tena BOIU3U
MIOBEPXHOCTU 3EMIIH

bubmuorexa [JOK
https://m.edsoo.ru/ffOc461a

18

IToTenumanbHble M HENMOTEHIIMAJILHBIE
cuiibl. CBsA3b pabOThI
HEIOTCHITUAIIBHBIX CUJI C U3MEHECHUEM
MEXaHUYECKON YHEPTUU CUCTEMBI TEll.
3aKOH COXpaHEHHSI MEXaHUYECKOH
SHEPIruu

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

19

JlaGopaTtopHnast pabota
«HccnenoBanue cBsi3u pabOTHI CHIIBI C
U3MEHEHHEM MEXaHUYEeCKOW SHEPTUu
TeJla Ha IPUMEpEe PACTSHKEHUS
PE3MHOBOTO KI'yTa»

20

KonTposabHas pabora no teme
«Kunemaruka. Jlunamuka. 3aK0HbI
COXPAaHEHHUS B MEXaHUKE

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4b74

21

22

23

OcHOBHBIE TIOJIO’KEHUSI MOJIEKYJISIPHO-
KMHETUYECKOI Teopuu. bpoyHOBCKOE
neuxenue. Audpoysus

Xapaxkrep JBUKECHUS U
B3aMOJICHUCTBHUS YaCTHI] BEIIECTBA.
Mojenu cTpoeHus ra3oB, KUIKOCTEN
Y TBEPIBIX TEN

Macca monexyin. KonnuectBo
BemectBa. [locTtostHHas ABoraapo

bubmuorexa [JOK
https://m.edsoo.ru/ffOc4dc2



https://m.edsoo.ru/ff0c461a
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TermoBoe paBHOBecue. Temneparypa

24 u e€ u3mepenue. lllkana remneparyp
Ienscus

25 Uneansueiii raz B MKT. OcHoBHOE bu6mmoreka [IOK
ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TemrepaTypa Kak Mepa

26 CpeHel KHHETUYECKON IHEPTruun bubnuorexa [JOK
JBHKECHUS MOJIEKYI. Y paBHEHHUE https://m.edsoo.ru/ffOc511e
MenpeneeBa-Knaneiipona

27 3akoH /lanbToHa. ["'a30BbI€ 3aKOHBI
JlaGopaTtopHnast pabota

28 «HccnenoBanue 3aBUCUMOCTH MEXKITY
napameTpaM# COCTOSHUS
Pa3peKEHHOTO Ta3a

29 N3omporneccsl B U1€aIbHOM Ta3e U UX bu6nmoreka [JOK
rpaguyecKoe npeICTaBIeHNUE https://m.edsoo.ru/ff0c570e
BuyTtpenHnss sueprus
TEPMOJIMHAMHYECKOIN CUCTEMBI U

30 crocoObI e€ n3MeHeHus. KonnuecTBo bubmuorexa [JOK
TEIUIOTHI U paboTa. BHyTpeHH s https://m.edso0.ru/ff0c5952
SHEPTHs OJTHOATOMHOTO HMJ1€aTbHOTO
rasa

bubmuorexa [JOK

31 Brpwt Teruionepesain https://m.edsoo.ru/ff0c5c36
Y ienbHas TEIIOEMKOCTH BEILIECTBA.

39 KonunuecTBo Tennotel npu bubnuoreka [IOK

Tertonepenaye. AnnadaTHBIN
poIecc

https://m.edsoo.ru/ff0c5c36



https://m.edsoo.ru/ff0c4fde
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[IepBblil 3aKOH TEPMOAUHAMUKU U €TI0

bu6mmoreka [IOK

33
IIPUMEHEHHUE K U30IIpolLeccaM https://m.edsoo.ru/ffOc5efc
HeoOpaTuMocCTh MpoIieccoB B
34 npupoze. Bropoii 3akon bubmmorexa [IOK
pupode. B1op https://m.eds00.ru/ff0c6230
TEPMOUHAMUKHU
35 [Tpuniun nevicteust u KII/ TenmoBoit bubmuoreka [JOK
MallTHBI https://m.edsoo.ru/ff0c600a
36 Hukn Kapuo u ero KI1/]
37 DKOJIOTHYECKHUE TTPOOIEMBI
TEIIOPHEPIETHKH
38 O6o6maromuii ypok «MoekysipHast bubmmoreka [JOK
¢duznka. OCHOBBI TEPMOAMHAMUKI https://m.edsoo.ru/ff0c6938
KonTponbHas pabora no teme
39 «Momnexkynspras pusuka. OCHOBBI bubmmorexa [JOK
yip ) https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHKI
40 [TapoobpazoBaHue 1 KOHACHCAIHSL. bubnuoreka [IOK
Hcnapenne n kunenue https://m.edsoo.ru/ff0c63b6
AOCOII0THAS U OTHOCHTEILHAS
41 BIAXXKHOCTH BO34yXa. HachIeHHbIH bubmmorexa [TOK
Ayxa. N https://m.edsoo.ru/ff0c64d8
nap
Tépnoe teno. Kpucrammueckne n
amopduble Teaa. AHU30TPOIIHS
42 CBofII)((:l’)rB KPUCTAJIJIOB }sz KHE bubmmorexa [TOK
p F R https://m.edsoo.ru/ff0c65f0
KpucTtayibl. CoBpeMEHHBIE
MaTepuabl
[TnaBiieHne ¥ KPUCTAUTA3AIIHS.
bu6mmoreka [IOK
43 VY nenpHas TEIUIOTA IJIABJICHUS.

Cyb6numarus

https://m.edsoo.ru/ff0c6708
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bubmuorexa [JOK

44 vy 0
PABHEHHUE TCITOBOTO basarca https://m.edsoo.ru/ff0c6820
DneKTpu3anus Tel. DIeKTPUICCKUi
45 3apsia. JIBa BUJIa DIEKTPUUECKUX bubmmorexa [JOK
AL A p https://m.edsoo.ru/ffOc6bcc
3apsI0B
IIpoBogHMKH, TUANECKTPUKH U
46 H(?JI l[OBO HI/JI:[KI/I 3a2))H COXpaHEHUs bubnmorexa [IOK
YHpOBOA ’ P https://m.edsoo.ru/ffOc6bcc
IIEKTPUIECKOTO 3apsia
BzaumopeiictBue 3aps10B. 3aKOH
47 Kyiona. TodeyHbIi 3IEKTPUUECKA I Bubmorexa ITOK
y ' p https://m.edsoo.ru/ffOc6ced
3apsin
Hanps>kEHHOCTB 3IIEKTPUUECKOTO
48 nosist. [IpuHnun cynepnosunyu bubnuoreka [IOK
JJIEKTPUYECKUX MoJen. JInnun https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
Pabota cui 21eKTpoCTaTHUeCKOro
49 nond. ITorennuan. PazHocts bubmmorexa [TOK
' Hait. https://m.edsoo.ru/ff0c6f00
[IOTEHINAIIOB
TTpoBOAHNKY M TUDIEKTPUKH B
50 3J'IpeKT OCTaTI/Iqu([)KOM nTé)IjIe bubmmorexa LOK
p ’ https://m.edsoo.ru/ff0c7018
Jmsnexktpudeckasi MPOHUIIAEMOCTh
i bubnmuorexa [JOK
51 D K
JICKTPOCMKOCTD. ROHICHCATOP https://m.edsoo.ru/ff0c7126
DJEKTPOEMKOCTH MIIOCKOTO
52 KOHJIEHcaTOopa. DHEPrus 3apsHKEHHOT0 bubmmorexa LOK
pa. p p https://m.edsoo.ru/ff0c72c0
KOHJICHCATOPa
53 JlaGopaTtopHas pabora "M3mepenue

3JIEKTPOEMKOCTH KOHAEHcaTopa"



https://m.edsoo.ru/ff0c6820
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54

[IpuHIMI NEWCTBUSA U IPUMEHEHNE
KOHJICHCATOPOB, KOITUPOBAJIBLHOTO
armapara, CTpyMHOro IIpHHTEpa.
DJIEKTpOCTAaTUUYECKas 3aIUTa.
3a3eMyieHHe AIEKTPOIPUOOPOB

55

DNEKTPUYECKUN TOK, YCIIOBUS €TI0
cyuiectBoBaHusA. [I0CTOAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conpotupnenue. 3akon Oma it
ydacTka 1enu

56

[MocnenoBarenbHOE, MapajlielibHOE,
CMEIIaHHOE COCTMHCHUE
npoBoAHKUKOB. JlaboparopHas pabota
«M3yveHne cMeIIaHHOTO COCTMHECHUS
PE3HUCTOPOBY

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

57

58

59

60

PaboTa 1 MOLTHOCTH JEKTPUIECKOTO
Toka. 3akoH Jlxoyns-Jlenma

3akon OMa a7ist OJTHOM (3aMKHYTOM)
anexkTpuyeckoi nenu. Koporkoe
3ambikaHue. JlaboparopHas padoTa
«3mepenne DJ1C ucTOUHMKA TOKA U
€r0 BHYTPEHHETO COTIPOTUBIICHUS

DIIEKTPOHHAs MPOBOJAUMOCTb TBEPIBIX
METaJI0B. 3aBUCUMOCThH
COHpOTI/IBJ'IeHI/ISI METAJIJIOB OT
teMriepaTypbl. CBEepXIIPOBOIUMOCTh

DJIIEKTPUUECKHUI TOK B BaKyyMe.
CBoiicTBa 2JIEKTPOHHBIX ITYYKOB

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c7838

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7ae0



https://m.edsoo.ru/ff0c74f0
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[MonynpoBoAHUKH, UX COOCTBEHHAS U

61 IpUMecHas IpoBoAUMOCTh. CBOMCTBA 1 bubmumorexa [IOK
p—~n-niepexona. I1osynpoBoIHUKOBEIE https://m.edsoo.ru/ff0c84ae
IPUOOPHI
DNEKTPUYECKUM TOK B PaCTBOPAX U

62 pacruiaBax 3JIEKTPOJIUTOB. 1 bubnuoreka [IOK
DIIEKTPOTUTHIECKAS JUCCOIHAITHSI. https://m.edsoo.ru/ff0c82ba
DNeKTpoan3
DJIEKTPUUYECKHI TOK B ra3ax.

63 CaMOCTOSITeTLHBIN U 1 bubmuorexa [JOK
HECaMOCTOSTEIIbHBIN pa3psil. https://m.edsoo.ru/ff0c84ae
Momnnus. [lnazma
OnexTpudeckue Npudbopsl U

64 YCTPOMCTBA U UX NPAKTUYECKOE 1 bubnuoreka [IOK
npuMmeHenue. [IpaBuna TeEXHUKH https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH

65 O06o06maromuit ypok 1 bubnmnorexa [JOK
«DNEKTPOIUHAMUKAY https://m.edsoo.ru/ff0c88be
KonTponbHas pabora no teme

66 «Qnekrpocraruka. [1ocTosHHBII 1 bubnnorexka [JOK
NEKTpUYecKuil TOK. Toku B https://m.edsoo.ru/ffOc8a8a
Pa3IUYHBIX Cperax»»

67 PesepsHbIil ypok. KonTpoibsHas 1 bubnnorexka [JOK
pabora o Teme "DIeKTpoIuHaMHKA" https://m.edsoo.ru/ff0c8c56

68 PesepBHblit ypok. O0o0maronuii ypok 1 bubmuoreka [IOK
no teMam 10 knacca https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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11 KJIACC

KoanuecTBO 4acon DJIeKTPOHHbIE
Ne Jlara
Tema ypoka Kontpoabnbie IlpakTuueckue uuppoBbIe
n/n Bcero U3YYeHU s
padoThI padoThI o0pasoBare/ibHbIC
pecypcbl
IlocTosiHHBIC MarHUTHI U UX
. 1 mHenmems
1 B3anMoJicricTBUe. MaruuTHoE I10JI€E. 1 02.09 2024 bu6nmorexa LIOK
BexTop MarHuTHOM MHAYKLIHH. 06.09.2024 https://m.edsoo.ru/ff0c9778
JIvHUM MarHUTHOW WHIYKIUU
MarauTHO€ 10Jie MPOBOJIHUKA C
1 mHenmems
5 TokoM. OnbIT Dpcreaa. 1 02.09.2024 bubnnoreka [JOK
B3anmoaeiicTBre mpoOBOHUKOB C 06.09.2024 https://m.edsoo.ru/ff0c98fe
TOKOM
3 JlabopaTtopHas paborta «3yuenue 1 1 0 5 gg 212%?4 bubmuoreka [IOK
MAarHUTHOTO IOJIA KaTYIIKU C TOKOM» 13.09.2024 https://m.edsoo.ru/ff0c98fe
JleficTBE MarHUTHOT'O MOJIS Ha
MPOBOAHMK ¢ TokoM. Cuita Amnepa.
JlaGoparopHuas pabora 2
paTopHai p . peAct bubmnoreka IIOK
4 «HccnenoBanne neicTBUS 1 1 09.09.2024-
https://m.edsoo.ru/ff0c9ac0
MOCTOSHHOTO MAarHUTa HA PAMKY C 13.09.2024
TOKOM)
JlelicTBME€ MarHUTHOTO TTOJIS Ha
JIBIDKYIYIOCS 3apsDKEHHYIO YaCTHLLY. 3 Henens
but6mmoreka [IOK
5 Cuna Jlopenna. Pabota cubl 1 16.09.2024-
https://m.edsoo.ru/ff0c9df4
HopeHua 20.09.2024
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OnexTpoMaruuTHas HHAyKuus. [lotok

N 3 Henens
.OHC
6 BEKTOpa Mal:;HI/ITHOI/I uHayKIad. D/ ’ 16.09.2024-
WHJYKIHAU. 3aKOH 3JIEKTPOMArHUTHOM 90.09.2024
unaykiuu dapanes
JlabopaTopnas padora 4
patoprazt p HeAc bu6nmoreka [IOK
7 «HccnenoBanue sBICHUS 23.09.2024-
. https://m.edsoo.ru/ffOcal50
3JIEKTPOMATHUTHOW UHIYKLIAW 27.09.2024
NunykTuBHOCTS. SIBIIEHUE
4 Henmens
8 camonnaykiuu. 3J1C caMouHyKIuu. 93.09.2024- bubmuoreka [{OK
DHepPrust MArHUTHOTO TIOJIst KATYIIKA 27' 09' 204 Nitps://m.edsoo.ru/ff0ca600
C TOKOM. DJIEKTPOMArHUTHOE TI0JIe o
TexHuyeckue ycTpoiicTBa 1 UX
MIPUMEHEHHUE: IOCTOSTHHBIC MArHUTHI, 5 Hemens
9 3JIEKTPOMATHUTEL, 3JIEKTPOABUTATEND, 30.09.2024-
YCKOPUTEIH DJIEMEHTAPHBIX YaCTUILI, 04.10.2024
WHIIYKIIMOHHAS TI€Yhb
10 O6o06maromuit ypok «MarautHoe 3 g (I){SH;)HZZ- bubmmnoreka [HOK
1oJie. JNEKTPOMAarHuTHasi MHAYKLUS» 04.10.2024 https://m.edsoo.ru/ffOcab82
KonTponbhas pabota mo teme
6 Henens
11 «MarsuTHoe ToJe. 07.10.2024 bubmuoreka [{OK
DJIEKTPOMArHuTHAs! MHTYKIIHS» 11.10.2024 https://m.edsoo.ru/ffOcad58
CB0OOIHBIE MEXAHUYECKIE
koseOanus. 'apmonndeckue
6 Hemens
12 KoseOaHus. YpaBHEHUE 07.10.2024 bu6muoreka [JOK
rapMOHHYECKUX KOJIEeOaHHH. 11' 10' o024 Nitps://m.edsoo.ru/ffocaf0s

IIpeBpamienue 3Hepruu



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

Jlaboparopnas pabota

«HccnenoBanue 3aBUCUMOCTH 7 Hezen
13 Saruii 1 14.10.2024-
nepuoja MajblxX KoseOaHuil rpy3a Ha 18.10.2024
HUTHU OT JJIMHBI HUTH U MACChI TPy3a»
Konebarenbublit koHTYp. CBOOOAHBIE
9JIEKTPOMArHUTHBIE KOJIeOaH!s B 7
P HeAc bubnunoreka LIOK
14 UJCATHHOM KOJIeOaTeTbHOM KOHTYPE. 1 14.10.2024-
https://m.edsoo.ru/ff0ch820
AHanorust MexxJ1y MEXaHM4ECKUMU U 18.10.2024
ANEKTPOMArHUTHBIMU KOJIeOaHUIMU
®opmyna Tomcona. 3akoH 8
Py rese bubnuoreka [{OK
15 COXPAHEHHUS SHEPTUU B UJI€AIBHOM 1 21.10.2024-
https://m.edsoo.ru/ff0ch9c4
K0J1e0aTeIbHOM KOHTYpE 25.10.2024
[IpencraBienue o0 3aTyxaromux
KoJeOaHusX. BeIHY X I€HHBIC 8
TR HeAcH bubnuoreka [{OK
16 MexaHu4ecKkue kojebanus. Pe3onanc. 1 21.10.2024-
https://m.edsoo.ru/ff0cbb86
BrIHYXI€HHBIE 2JIEKTPOMAarHUTHBIE 25.10.2024
KoseOaHus
IlepemennsbIit Tok. CHHYCOUJAJIBHBIN
IepEMEHHBIN TOK. MOIIHOCTH
17 nepeMeHHoro TOKa. AMIUTUTYIHOE U 1 bubmorexa LOK
P ' A https://m.edsoo.ru/ff0chd34
JENCTBYIOIIEE 3HAYEHNE CUIIBI TOKA U
HaIpsHKEHUS
Tpancdopmarop. [IponsBozacTso,
18 nepeaaya u norpedieHue 1
AIEKTPUUYECKON IHEPTUU
Y CTpoHCTBO U MPAKTHYECKOE
19 MPUMEHEHHUE IICKTPUIECKOTO 3BOHKA, 1 bubmuoreka [IOK

reHepaTopa IEpEMEHHOI0 TOKa,
JIMHUU 3JIEKTpoIiepesayd

https://m.edsoo.ru/ff0cc324
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https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

DKOJIOrM4eCKUe PUCKU TIpU
IPOU3BOCTBE IEKTPOIHEPIUN.

20 KynbTypa ncnosnb3oBanus
AJEKTPOIHEPTHH B MOBCEAHEBHON
KU3ZHU
MexaHn4ecKue BOJIHBI, YCIOBUS

91 pacnpoctpanenus. [lepuon. Ckopocth Bbu6mmoteka [JOK
pacrnpoCTpaHEHUS U JUIMHA BOJIHBI. https://m.edsoo.ru/ff0ccab4
[Tonepeunblie ¥ MPOIOJILHBIE BOJTHBI

99 3ByK. CKOpOCTh 3ByKa. | pOMKOCTh bubnnorexa [JOK
3ByKa. Beicora Tona. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DNEeKTPOMarHUTHHIE BOJIHBI, UX

23 cBolicTBa 1 ckopocTh. [1lkana bubmorexa HOK
MK TPOMATHHTHBIX BOTH https://m.edsoo.ru/ffOccfeQ
[TpuHIMIIBI paTUOCBSI3U U

24 TeneBusieHus. Pazpurue cpeacTs
cBs3u. Panuonokanus

o5 KonTponbnas padota «Konebanus u bubmmnoreka HOK
BOJIHBD) https://m.edsoo.ru/ffOcc6f8
[IpssMonHENHOE pacIpPOCTpaHEHUE
CBeTa B OJHOPOJHOM cperie.

26 Toueunsrit HfTqunK cSaeTa. Jlyu bromrorexa LIOK
cBeTa https://m.edsoo.ru/ff0cd350
OTtpakeHne cBeTa. 3aKOHBI

97 otpaxkeHus ceera. [loctpoeHue bubnuotexa [JOK

M300paKeHMI B TUIOCKOM 3epKalie

https://m.edsoo.ru/ff0cd4e0



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0

28

IIpenomiuenue ceera. [lonHoe
BHYTpEeHHee oTpaxeHue. lIpenenpHbiin
YT'OJI IIOJIHOTO BHYTPEHHETO

OTpa KCHHUS

bubnunoreka LIOK
https://m.edsoo.ru/ffOcd7{6

29

30

31

Jlaboparopuas pabota «3mepenue
MIOKAa3aTelisl IPEJIOMIICHHS CTEKIIa

JIunzel. [TocTpoenue n3o0pakeHuit B
nuH3e. Dopmysa TOHKOM JIMH3BI.
YBenuueHue JIuH3bI

JlaGoparopHnas pabota
«HccrnenoBanue cBOMCTB
M300paKEHUIA B JIMH33X»

bubnmoreka [IOK
https://m.edsoo.ru/ff0cd67a

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

32

Hucnepcus csera. CI0XKHBINH COCTaB
6enoro ceera. L{Bet. JITabopaTtopHas
pabota «Habmonenue aucnepcun
CBETa»

33

34

35

WNnuTtepdepennus creta. Audpaxius
ceta. [ludppaknuonHas pemeTka
IlonepeyHOCTh CBETOBBIX BOJIH.
[onspuzanus ceera

OnTuyeckne MpuOOPHI H YCTPOHUCTBA
U YCJIOBUS UX 0€30MacHOro
IPUMEHEHHUS

bu6nmorexa LIOK
https://m.edsoo.ru/ffOced22

bu6nmnorexa LIOK
https://m.edsoo.ru/ff0cf02e

36

FpaHI/IHI)I IMPUMEHUMOCTHU
KJIacCHYeCKor MexaHukHu. [locTynarsl
CIELMAILHOM Teopun
OTHOCHUTCIBHOCTHU

but6mmorexa [IOK
https://m.edsoo.ru/ff0cf862



https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862

OTHOCUTEIBHOCTh OOTHOBPECMCHHOCTHU.

bubnmoreka [IOK

37 3ame1JIeHHe BpeMe COKpaICcHUE
MEJVICHHE BPEMEHH 1 patteHu https://m.edsoo.ru/ffOcfa42
JUTHBI
OHe e 5
3% wacrmu. Conss waces ¢ oweprct BuGorera LIOK
Ht- p https://m.edsoo.ru/ffOcfc68
UMITYyJTECOM. DHEPTHUS TOKOS
K 0 (0] .
| oo O
H P https://m.edsoo.ru/ffocf6f0
OTHOCHUTEIIbHOCTH
40 ®oronsl. opmyina [1nanka. Dueprus Bbu6mmotreka [JOK
Y UMITYJIbC OTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIICIOBAHNE By 10K
noIMoTeKa
41 otodddexra. O A.T.
Qorospexta. OmerTer https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonHbl Gpororddekra. YpapHeHUE
42 SﬁHMTegHa H(I:I(b(bOTOB(b(geKTa brbmmorexa LTOK
8 ) https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuia» ¢potodrddexra
JaBnenue cBera. Onbithl [1. H.
43 JlebeneBa. Xumuueckoe AeicTBIE bubmorexa HOK
send. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHu4eckue ycTpoucTBa u
44 MPAKTUIECKOE IPUMEHEHHE!
dboTornemMeHT, GOTOATIHK,
COJIHEUHas OaTapest, CBETOIUO/
45 Pemenue 3agau mo TemMe «JIEMEHTHI bubnunorexa LIOK
KBAaHTOBOM OIITHKH) https://m.edsoo.ru/ff0d0302
Mogens aroma ToMmcoHa. OIBITHI
but6mmoreka [IOK
46 Pesepdopna o paccessHUIO 0-9acTHII.

IInanerapnas mozens aroma

https://m.edsoo.ru/ff0d091a



https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a

bubnunoreka LIOK

47 IToctynater bopa
Y p https://m.edsoo.ru/ff0d0afa
W3nyuenne u mornonieHne GpoToHOB
48 I H};l €X0JI€ aTOMa C ozLH:)bro OBHSA bubmorexa HIOK
P p . P https://m.edsoo.ru/ffOd0afa
SHEPTHUH Ha Apyroi. Buapl criekTpoB
BoimoBele cBoiicTBa YacTHIl. BOIHEBI
49 ne bpoina. KopnyckynsipHo- bubnnoreka [JOK
BOJIHOBOM nyasin3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHY)KJICHHOE U3JTYyYCHHE
OTKpBITHE paInOaKTUBHOCTH. OIBITHI
50 Pesepdopra o onpeneneHuio bubmmorexa [JOK
peop P https://m.edso0.ru/ff0d0fd2
COCTaBa PaJIMOAKTUBHOTO U3Ty4EHUS
CgoiicTBa anb(da-, 6era-, ramma-
u3ny4yeHus. Bnusaue
51 PaIMOaKTUBHOCTH Ha KUBbIE
OpraHU3MBbI
OTKpbITHE IPOTOHA U HEUTPOHA.
H3otomel. Anbda-pacma.
52 Onex OHHBIfI(Ii/)I ngzn OHHBII OeTa- bubmorexa HOK
P R https://m.edsoo.ru/ff0d1162
pacnaz. ['aMma-nsinydeHue
DHeprus CBA31 HYKJIOHOB B SITpeE.
Snepubie peakuuu. S nepHbIi
53 peakTop. IIpobrnemsbl, nepCcreKTUBHI, bu6muoreka [JOK

9KOJIOTUYECKHE ACTIEKTHI SI€PHOMN
SHEPTEeTUKU

https://m.edsoo.ru/ff0d1356



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

54

DneMeHTapHble YacTullbl. OTKpBITHE
Mo3uTpoHa. MeTo1bl HAOMIOACHUS U
pErucTpaluu 3JeMEHTAPHBIX YaCTHII.
Kpyrasiii cton «@yHaaMeHTalIbHbIE
B3auMoercTBUA. EnquHCcTBO
(bu3nUeCcKOil KapTUHBI MUPa»

bubnunorexa LIOK
https://m.edsoo.ru/ff0d0e38

55

Bun 38é3nn0ro HeOa. Co3Besnus,
ﬂpKI/Ie 3Bé3I[I)I, IIJIaHCTHI, UX BUIHUMOC
nexenue. CollHEYHAs cCUCTEMaA

56

57

58

59

60

Connne. ConHeuHass aKTHBHOCTb.
Nctounuk sneprun ConHua u 3BE311

3BE3/1b1, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/1bI TTIABHOU
MOCJIe1I0BaTeNbHOCTH. BHyTpeHHee
cTpoeHue 3B€311. CoBpeMeHHbIE
MIPEACTABICHUS O MPOUCXOKICHUU 1
sposrrornu CoutHIa U 3BE3

Muneunsiii Ilyte — Hamma ['anakTuka.
ITonoxxenne n nBuxenne CosHua B
lanaktuke. ['anaktuku. YepHbie
JBIPBI B SIAPAX TAIAKTUK

Bcenennas. Paz0Oeranue ragakTHK.
Teopus bosnpiioro B3peiBa.
PennkroBoe u3nydeHue.
MeraranakTuka

HepeI_HCHHBIC HpO6HCMBI ACTPOHOMUU

61

KontponbHas padoTa «2JIeMEHTHI
ACTPOHOMUU U aCTPOPUUKI



https://m.edsoo.ru/ff0d0e38

62

O6o06maromuit ypok. Ponb ¢pusuku u
aCTPOHOMUHU B 3KOHOMHUYECKO,
TEXHOJIOTHYSCKOM, COLIMAIbHON 1
ATUYECKOH cdepax AedaTeIbHOCTH
YeJoBeKa

63

Oo6o6maromuii ypok. Pois u Mmecto
(bU3MKN ¥ ACTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTHHE MUPA

64

65

66

O606maromuit ypok. Poib
¢bu3nveckoil Teopuu B
(bopMHpOBaHUY TIPEICTABICHUH O
¢bu3nveckoil KapTUHE MUpa

O6o6maromuii ypok. Mecto
¢bu3nveckoil KapTUHBI MUpa B 001IEM
pSTy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX MIPEJCTABICHUNA O IPUPOJIE

PesepBHbIil ypok. MarautHoe moiie.
ONEeKTpOMarHuTHAsE NHIYKIHS

67

PesepBubiil ypok. OnTuka. OCHOBBI
CHenuaIbHON TeOpuun
OTHOCUTEIbHOCTH

68

Pesepnsrii ypok. KBantoBas dusuka.
DNeMEeHTBI ACTPOHOMUH U
acTpopU3UKH

but6mmorekxa [IOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

68



https://m.edsoo.ru/ff0d1784




