AHHOTanus K padoueii nporpamme no ¢pusuke 10-11 kaaccos.

[IporpamMma o ¢u3uke 0a30BOro ypoBHS Ha YPOBHE CpEJHEro o0Iiero oOpa3oBaHHs
pa3paboTaHa Ha OCHOBE NOJOXEHHH M TpeOOBaHMII K pe3yabTaraM OCBOEHHS OCHOBHOMU
obOpasoBarenbHOl Tporpammbl, mpeactaBieHHbx B PI'OC COO, a Takke ¢ ydéroMm
denepanbHOl paboyeil MporpaMMbl BOCHHUTAHHS W KOHICIIMU MPETNoJaBaHusl y4eOHOTO
npeamera «®Puszmka» B o0Opa3oBaTeIbHBIX  OpraHu3amusx Poccuiickoit ~ dDenepanuu,
peaTM3yIONINX OCHOBHBIE 00pa30BaTeIbHBIC IPOTPAMMBL.

OCHOBHBIMU 1IEJIIMU U3Y4YEeHUS (PU3UKU B 001IEM 00pa30BaHUU SBISIOTCS:

dbopMUpOBaHHE WHTEpPeca ¥ CTPEMJICHHSI OOYyYalONIMXCS K HaydHOMY H3YYCHHIO
MPUPOJIbI, PA3BUTHE UX UHTEIJICKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEI;

pa3BUTHE TPEICTABICHUA O HAYYHOM METOJEC TMO3HaHUA U  (HOPMUPOBAHUE
HCCJIEIOBATENILCKOTO OTHOIICHHUS K OKPYXKAIOLIUM SIBJICHUSIM;

(hopMHUPOBaHHE HAYYHOTO MHPOBO33PCHHUS KaK pe3yJibTaTa M3YYCHUS OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (PU3UKH;

(dbopMUpOBaHHE YMEHHUI OOBSCHATH SBICHUS C UCIOJIb30BaHUEM (DM3MUSCKUX 3HAHUU U
HAYYHBIX JI0Ka3aTEIbCTB;

(dbopMUpOBaHHE MPEACTABICHUN O POIM (U3HUKH JJIS Pa3BUTUS JIPYTHMX €CTECTBEHHBIX
HAyK, TEXHUKU U TEXHOJOTHH.

Ha m3yuenue ¢usuku (06a30BbI ypOBEHB) HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHHUS
oTBoaMTCs 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B Hellel0), B 8 kiacce — 68 yacoB (2 yaca B
Heneno), B 9 kitacce — 102 yvaca (3 yaca B HeZIenio).

COJAEPXXAHUE OBYUEHUA

10 KJTACC

Pazgen 1. ®usuka u METOABI HAYYHOTO ITO3HAHUS

®usnka — Hayka o npupoae. HayuHble MeTonbl NO3HAaHUS OKpyKaromero mupa. Poib
HKCIIEPUMEHTA U TEOPHUH B MPOIECCE TO3HAHUS TPUPOIbI. DKCIIEPUMEHT B (PU3UKE.

MonenupoBanue GuU3NYECKuX SBICHUN U mporieccoB. Hayunsie runoressl. Ousznueckue
3aKOHBI ¥ TEOPHH. [ paHHIIbl MPUMEHUMOCTH (PU3UIECKUX 3aKOHOB. [[pUHITUTT COOTBETCTBUSI.

Ponp u mecto ¢usuku B (popMHpOBAaHMM COBPEMEHHOW HAy4YHOW KAapTUHBI MHpa, B
MPaKTUYECKOU JeATETbHOCTH JIIO/ICH.

Jlemoncmpayuu

AHanoroBblie ¥ TU(GPOBBIE U3MEPHUTEIBHBIC TPUOOPHI, KOMITBIOTEPHBIC JTATYUKH.

Pazgen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBukeHHE. OTHOCHUTEIBHOCTh MEXaHWYECKOro JBrkeHus. Cucrema
otcuéra. Tpaekropus.

[lepemenienue, cKOpocTh (CpelHsii CKOPOCTh, MTHOBEHHAs CKOPOCTb) U YCKOpPEHHUE
MaTepUAIbHOW TOUYKH, UX TPOEKIIMH HA OCH CHCTeMbl kKoopauHaT. CloKeHHE TepeMEIIeHUN 1
CJI0’KE€HUE CKOPOCTE.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUE. [ paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IyTH U MEPEMENICHUSI MaTEPUATIbHOM TOUKU OT BPEMEHH.

CBoOoaHoe majieHne. Y cCKopeHrue CBOOOHOTO TTaICHHS.

KpuBonuneiinoe nBuxkeHue. JIBM)KEHME MaTepUalbHOW TOUYKM IO OKPYXHOCTH C
MOCTOSIHHOM MO MOJAYJI0 CKOPOCThIO. YTJIOBasi CKOPOCTh, JIMHEHHas CKOpocTh. Ilepuon u
gacToTa oopanieHus. L{eHTpocTpeMuTenbHOe yCKOPEHHE.

TexHudeckue yCTpoMCTBA M IPAKTUYECKOE IPUMEHEHHE: CIHIOMETP, JBHKECHHE
CHaps/IOB, LICTIHbIE U PEMEHHBIE MepeIadH.

Jlemoncmpayuu

Mopaenb cucTeMbl OTCUETa, WILTIOCTPALIUS KHHEMAaTUYECKUX XapaKTEPUCTUK ABUKCHUS.



[IpeoOpazoBaHue ABUKECHHM ¢ UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

HaGmrotenue aBrkeHuUs Tela, OpOIMIEHHOTO MO/ YTIIOM K TOPU30HTY U TOPU30HTAIBHO.

W3mepenue yckopeHus CBOOOIHOTO MaeHHUS.

Hamnpanenue ckopocTu npu ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomol

N3ydyeHne HepaBHOMEPHOTO JBUKEHUS C LIENIbIO ONPEAEIEHNUS MTHOBEHHON CKOPOCTH.

UccnepoBanue  COOTHOIIEHHMS  MEXAY  IyTSIMH, [POWIEHHBIMH  TEJIOM  3a
MOCJIEIOBAaTEIbHbIE paBHBbIC IPOMEXKYTKM BpPEMEHH MpPU PABHOYCKOPEHHOM JBHXKEHUU C
HayaJbHOU CKOPOCTHIO, PABHOU HYIIIO.

N3yuenue nBuKeHUs MAPUKA B BI3KOU KUIKOCTH.

N3ydenue nBuxeHus Teia, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. JJunamuxa

[Ipunmun  otHocuTenbHOocTH ['amuiies. IlepBwiii 3akoH HeroToHa. MHepruanbHbie
CHCTEMBI OTCYETA.

Macca tena. Cwuina. [lpunHuun cynepnosuuuu cuil. Btopoil 3akon Herotona s
MaTepUaIbHON TOUKU. TpeTuit 3akoH HproTOHA [1711 MaTtepHalibHbIX TOYEK.

3akoH BceMupHoOro tsaroreHusd. Cuna tsxxectu. [lepBas kocMuyeckasi CKOpOCTb.

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

Tpenue. Buasl Tpenus (mokosi, ckoibxkeHus, kaueHus). Cuia tpeHus. Cyxoe TpeHHE.
Cuna TpeHus CKOJIBKEHHUS U cuia TpeHus nokos. Koaddurment tpenus. Cuia cOpoTHBICHUS
P ABMKEHUH TeJla B dKUJKOCTH WM rase.

[ToctynaTensHOE U BpalmareabHOS ABMKCHUE a0COTFOTHO TBEPIOTO Tea.

MoOMEHT cuiibl OTHOCHUTENbHO OcCU BpaimieHus. llnedo cunbel. YciaoBusi paBHOBecHs
TBEPAOIO TeJA.

TexHuueckue yCcTpOCTBA W MPAKTHUUECKOE IPUMEHEHHE: MNOJUIUIHUKH, JIBUKECHUE
HCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBrieHne nHepuuH.

CpaBHeHME MacC B3aUMOJIEHCTBYIOIIUX TE.

Bropoii 3akon HeroToHa.

N3smepenue cu.

CrnoxeHnue cui.

3aBUCUMOCTB CHJIBI YIIPYTOCTH OT JedopMaIiu.

HeBecomMocTs. Bec Tena npu yCKOpEHHOM MOIbEME U AJCHUH.

CpaBHeHME CHUIT TPEHUS TIOKOSI, KAYEHUS U CKOJIBKECHHUS.

VYcnoBus paBHOBecHs TBEPIOTO Tesia. Buabsl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydenue nBuxenust Opycka 1o HaKJIOHHOM MIOCKOCTH.

HccnegoBanue 3aBUCUMOCTH CUJ YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U PE3MHOBOM
obpasrie, oT ux nedopmaruu.

UccnenoBanue ycnoBuii paBHOBECHS TBEPJOTO TeJa, UMEIOIIETO OCh BPAILIEHHUS.

Tema 3. 3axkomusl coxpaneHus 8 mexaHuke

Nmnynbsc MmaTepuaibHONW TOUKH (Tela), CACTEMbI MaTepUaIbHBIX TOUEK. VIMITyJIbC CHITBI 1
W3MEHEHUE UMITYJIbCA TeJla. 3aKOH COXPAaHEHUS UMITYJIbca. PeakTHBHOE NBH)KEHUE.

PaGora cuibl. MOIIHOCTH CHITBI.

Kunerndeckast sHeprusi MmaTepuaibHONH TOUKU. Teopema 00 M3MEHEHWH KMHETHYECKOM
SHEPIUHU.

[Torennmansuass odHeprus. [loTeHnmanbHass dSHeprus ynpyro nedopMupoBaHHOMN
npyxuHbl. [loTeHIIMaNbHAs YHEPTHUs Tela BOIU3H MTOBEPXHOCTH 3eMITH.

[loTeHunanpHble U HEMOTEHIMANbHBIE CUIIBL. CBS3b pPabOTHl HEMOTEHIMANBHBIX CHII C
M3MEHEHUEM MEXaHUYECKON YHEPTUU CUCTEMBI TeJl. 3aKOH COXPAaHEHUsI MEXaHUYECKON IHEPTUH.



VYipyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHuueckue ycTpoHCTBAa M NPAKTUYECKOE NMPUMEHEHHE: BOJAOMET, KONEP, NPYKUHHBIN
IIACTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMs UMITYJIbCA.

PeakTuBHOE ABMXKEHUE.

[lepexoa MOTEeHIUATLHON YHEPTUU B KHHETUYECKYIO 1 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomol

W3yuenune abCOMIOTHO HEYNPYroro yiapa € IMOMOUIbIO JBYX OJWHAKOBBIX HHTSHBIX
MasiTHUKOB.

HccnenoBanue cBs3M pabOTHI CHIIBI ¢ U3MEHEHHEM MEXaHMYECKOW PHEPruu Teja Ha
IIpUMEPE PACTSKEHUS PE3UHOBOTO JKI'yTa.

Pa3nen 3. MonexynspHas pu3uka u TepMOJAMHAMUKA

Tema 1. Ocro8bl MONEKYNAPHO-KUHEMUUECKOU Meopul

OCHOBHBIE  TIOJIOKEHUS  MOJICKYJSIPHO-KMHETUYECKOW TEOPUM U HMX  OIBITHOE
obocHoBanue. bpoyHoBckoe aBmxkenue. Huddysus. Xapaktep IBUKEHUS U B3aUMOJCHCTBUS
YyacTUIl BellecTBa. MoJenn CTpOeHUsI Ia30B, XKUAKOCTEH U TBEPABIX TElI U 0ObSICHEHNE CBOWCTB
BEILIECTBA HA OCHOBE 3THX Mojened. Macca u pasmepbl Mosekyn. KoiaumdecTBo BeliecTsa.
[TocrossuHast ABorazpo.

TemoBoe paBHOBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenbcus.

Monens uneanbHoro raza. OCHOBHOE ypaBHEHHUE MOJIEKYJISIPHO-KUHETHUYECKON TeopuH
ueanpHOro ra3a. AOCONIOTHas TemIepaTypa Kak Mepa CpeaHell KHHETHUYECKOW SHEepruu
TEIUIOBOrO JBWKEHHMS 4actul ra3a. lllkama temneparyp KensBuna. ['a3oBbie 3aKOHBI.
VpaBuenne MenneneeBa—Knaneiipona. 3akon JlanproHa. M3ompouecchl B UAealbHOM Ta3e C
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. ['paduueckoe mpercTaBieHne U30IPOLECCOB: U30TEpMa,
u30xo0pa, nzodapa.

TexHu4eckue ycTpocTBa U MPAKTUIECKOE IPUMEHEHHUE: TEPMOMETP, OApOMETD.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAlOIIME JUCKPETHOE CTPOEHHME BellecTBa, (oTorpaguu MOIeKys
OpPTraHUYECKUX COETMHEHMI.

OneIThl 10 AUPPY3UN KUAKOCTEN U Ta30B.

Mogens OpOyHOBCKOTO JIBMXKEHUS.

Mogens onbiTa LlTepHa.

OnbIThL, JOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYJISIPHOTO B3aUMOACHCTBUSA.

Mopaenb, HIUTFOCTPUPYIOIAs TPUPOY TAaBJICHHS ra3a Ha CTEHKU COCY/a.

OnBITHL, WJUTIOCTPUPYIOLIUE YPABHEHUE COCTOSIHUS UJI€ATIbHOTO T'a3a, H30IPOLIECCHI.

Yuenuueckuii sxkcnepumenm, nabopamopnule pabomuol

Omnpenenenre Macchl BO3JyXa B KJIaCCHOW KOMHATe Ha OCHOBE H3MEpeHHH o0BbEMa
KOMHAaTBI, TaBJICHUS U TEMIIEpATypbl BO3yXa B HEW.

HccnenoBanue 3aBUCUMOCTH MEXKly TapaMeTpaMH COCTOSIHUS pa3peKEHHOTO rasa.

Tema 2. OcHosbl mepmMoOUHAMUKU

TepmoanHamuueckasl cucremMa. BHYTpEHHssL SHEpPrus TEPMOJUHAMUYECKON CUCTEMBI U
crocoOb! e€ n3meHenus. KonnyecTBo TemioTsl U pabota. BHyTpeHHssI SHEpTHsl OJHOATOMHOIO
UJIealIbHOTO Ta3a. Buasl Temionepenadn: TEIIONPOBOIHOCTb, KOHBEKIUS, U3JyYCHUE. Y A€IbHas
TEIJIOEMKOCTh BelecTBa. Koan4yecTBo TEIIIOTHI ITPH TEIUIONEpEaAaye.

[Tonatue 06 amgmabatHoMm mporecce. IlepBwlii 3akoH TepMonuHamukH. llpumeHeHue
MEePBOro 3aKOHA TEPMOAMHAMUKY K M3omporeccaM. I padudeckas uuTepnperanus paboThl rasa.

Bropoii 3akon TepmoanHamMuku. HeoOpatuMocTh MpoeccoB B IpUPOJE.

TennoBeie Mamuabl. [IpuHIAIIBL IEeHCcTBUS TEIUIOBBIX MamtuH. [IpeoOpa3oBaHus SHEPTHH
B TerioBbIx MamuHax. KoaddunueHnt monesnoro aevictBus TemnoBoi Mamwuabl. [{ukn Kapao u
ero Kod(hPuIMEeHT moJIe3HOTO NEUCTBHS. IKOJOTUIECKUE MTPOOIEMBI TETUIODHEPTETUKH.



TexHuueckue ycTpoiicTBa M NPAKTUYECKOE IPUMEHEHHUE: JBHUraTellb BHYTPEHHETO
Cropanusi, ObITOBOM XOJOIUIbHUK, KOHTUITUOHED.

Jlemoncmpayuu

W3meHeHrne BHYTpEHHEW HSHEPruu Tejla MPU COBEPILIEHUU PabOTHI: BBUIET MPOOKU U3
OYTBUIKH TIOJl JIEHCTBHEM CXKaTOrO BO3/yXa, HarpeBaHue s(upa B JATyHHOU TpyOke myTéM
TpeHUs (BUICOAEMOHCTPAIIHSA).

W3meHeHne BHyTpeHHEHN 3Hepruu (TemiepaTypsl) Teja Ipy TeIIonepeaaye.

OmnpIT 0 aguabaTHOMY PACHIMPEHHUIO BO3/1yXa (OIBIT C BO3YIIHBIM OTHUBOM).

Mopenu mapoBoil TypOUHBI, ABUraTelNsi BHYTPEHHETO CrOpaHusl, pEaKTHBHOT'O JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomol

N3mepenue yaenbHOU TeIIOEMKOCTH.

Tema 3. Aepecamuvie cocmosinus eewgecmsa. Dazosvie nepexoovl

[TapooOpa3zoBanne U KoHACHcanus. McmapeHne wu  KuneHwe. AOCONIOTHas U
OTHOCHUTEIIbHAs BIAKHOCTh BO31yXa. HachlmeHnHblil map. Y aenbHas TEmioTa napooopa3oBaHusl.
3aBUCUMOCTb TEMIIEPATyphl KUIIEHUS OT JABJICHMUSL.

Tépmoe Ttenmo. Kpucramimyeckue u amopduble Tena. AHU30TPONUS CBOMCTB
kpuctayos. JXuakue kpucramwisl. CoBpeMeHHble MaTepuaiibl. [lnaBieHrne M KpucTamin3auus.
VY nenvHas TerioTa miaaBineHus. Cydonumarusi.

YpaBHEHHE TEIIIOBOTO OanaHca.

TexHuueckue yCTpOWCTBAa M IMPAKTHUYECKOE NPUMEHEHUE: TUTPOMETP U IICUXPOMETD,
KaJIOpDUMETP, TEXHOJOTHMU IOJIyYE€HUS COBPEMEHHBIX MaTepuajgoB, B TOM  4YHCIeE
HaHOMaTEPHUAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACBIIIEHHBIX 1APOB.

Kunenue npy noHM>KEHHOM JIaBJICHUH.

CriocoObl U3MepeHUs BIaXKHOCTH.

Habntoienne HarpeBaHus U MJIaBICHUS KPUCTAINIMYECKOIO BELIECTBA.

JleMOHCTpanys KpUCTaJljIoB.

Yuenuueckuii sxkcnepumenm, nabopamopnuvle pabomuol

N3mepenne OTHOCUTEIBHON BIa)KHOCTH BO3/1yXa.

Pazgen 4. DnexTpoaunamMuka

Tema 1. Dnekmpocmamuxa

OnexTpuzauus Ted. ONEKTpUYeCKHi 3apsn. JlBa BHAa 3JIEKTPUYECKHX 3apsi/ioB.
ITpoBOAHMKH, TUANEKTPUKH U TIOTYIPOBOJHUKU. 3aKOH COXPAHEHHUS MIEKTPUUYECKOTO 3aps/a.

B3anmopeiicteue 3apsaoB. 3akoH  Kynona. TodeuHBI 3I€KTpUYECKHH — 3apsj.
Onexkrpuueckoe mnose. HanpskéHHocTh 2nexkTpuueckoro nossd. IlpuHumn cynepnosunuu
AIIEKTPUYECKHUX MoJied. JIMHNN HanpsHyKEHHOCTHU 3JIEKTPUYECKOTO TOJIs.

PabGora cun oanekrpocraruyeckoro mois. Ilorenmman. Pa3HOCTh NOTEHIMAJIOB.
[TpOBOAHMKY M TUAJIEKTPUKHU B ANEKTPOCTATUYECKOM MoJie. J(uaaexTpuueckas MpoOHUIAeMOCTb.

OnekrpoémkocTh. KoHzmeHcarop. DNeKTpOEMKOCTh IJIOCKOTO KOHJEHCATOpa. DHEprus
3apsKEHHOT0 KOH/IEHCaTopa.

TexHnuyeckue ycTpoilcTBa M IMPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI, JJIEKTPOMETP,
AIIEKTPOCTATUYECKas 3allUTa, 3a3€MJICHHE DJIEKTPONpHOOpOB, KOHAEHCATOP, KOMHUPOBAIbHBIN
anmnapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOoUCTBO U IPUHIUIT ACUCTBUS JIEKTPOMETPA.

B3anMopeiicTBre Ha’NEeKTPU30BAHHBIX TEIL.

DNEKTPUUECKOE M0JIE 3apsyKEHHBIX TEI.

[IpoBOIHMKY B 3EKTPOCTATHUECKOM IIOJIE.

DnexTpocTaTUuecKas 3aluTa.

JIMDIIEKTPUKH B 3JIEKTPOCTATUYECKOM ITOJIE.



3aBUCHMOCTh 3JEKTPOEMKOCTH IUIOCKOTO KOHAEHcaTopa OT IUIOIIAJX ILJIACTHUH,
paccTOosSHUS MEXly HUMU U AUAJIEKTPUUECKON MTPOHUIIAEMOCTH.

DHeprus 3apsH>KeHHOT0 KOHJIEHCATOpA.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomol

N3mepenue 31eKTpoEMKOCTH KOHJIEHCATOPA.

Tema 2. Ilocmosnusiii snekmpudeckuti mox. Toxu 8 pasiuuHvlx cpeoax

DNEeKTPUYECKUI TOK. Y CIIOBUSI CYIIECTBOBAHUS AJIEKTPUUECKOTO TOKA. VICTOYHUKH TOKa.
Cwiia Toka. [1oCTOSIHHBIN TOK.

Hanpsioxenue. 3akon Oma aJig y4acTka 1enu.

DneKTpuuecKoe COTIPOTHUBIICHUE. Y nensHOE COINPOTUBIICHUE BEIIECTBA.
[TocnenoBarenbHOE, MapauieibHOE, CMEIIAHHOE COSAMHEHUE TPOBOTHUKOB.

Pa6ora snexkrpuyeckoro Toka. 3akoH J[xoymns—JIenna. MOmHOCTB 3JEKTPHUUECKOTO TOKA.

DNEeKTPOABUKYIAs CHJIa U BHYTPEHHEE COINPOTHBIICHHME MCTOYHMKA TOKa. 3akoH Oma
JUTSI TIOJTHOM (3aMKHYTO#) AekTpudeckoil nenu. KopoTkoe 3amMblkaHue.

DONEeKTpOHHAsT MPOBOAUMOCTh TBEPABIX METAUIOB. 3aBUCUMOCTH COMPOTHBIICHUS
METaJIJIOB OT TeMiiepatrypbl. CBEpXIpPOBOIUMOCTb.

DneKTpuYecKuii TOK B Bakyyme. CBONCTBA AIIEKTPOHHBIX MTyYKOB.

[MonynpoBonuuku. CoOCTBEHHass W MPHUMECHAas MPOBOJUMOCTh IOJYIPOBOJIHUKOB.
CgoiictBa p—Nn-nepexoxaa. [1oxynpoBoJHIKOBEIE TPHOOPHI.

DNeKTpUYeCKUd TOK B pacTBOpax U pacijiaBaX SJEKTPOIUTOB. DIEKTPOIUTHYECKAs
JTUCCOIUAIUS. DIEKTPOJIN3.

DOnexTpuueckuid TOK B razax. CaMOCTOSTENBHBIM W HECAMOCTOSITENIBHBIM pa3psi.
Momnnus. ITnazma.

TexHuueckue yCTpocTBA M NPAKTUYECKOE NPUMEHEHHE: aMIEpPMETpP, BOJIBTMETD,
peocTtaT, WCTOYHUKH TOKa, DJJIEKTPOHArpeBaTelIbHbIE MPHOOPHI, AJIEKTPOOCBETUTEIHHBIE
npuOOpbl, TEPMOMETP COMPOTUBJICHUS, BAKYyMHBIA IHOJ, TEPMHUCTOPHI U (OTOPE3UCTOPHI,
MOJIYITPOBOTHUKOBBIN JTNOJI, TAJIbBAHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HAPSHKSHHUS.

3aBUCHMOCTh COINPOTHUBJICHUS LUIUHAPUUYECKUX MPOBOAHUKOB OT JJUHBI, MUIOLIATA
MONIEPEUHOT0 CEYCHUS U MaTepHaa.

CwMmeniaHHOe COeTMHEHUE TIPOBOJHUKOB.

[IpsiMoe n3MepeHue 3IIEKTPOABIKYIIEH CUilbl. KOpOTKOE 3aMbIKaHUE TaJbBAHUYECKOTO
3JIEMEHTAa U OLIEHKAa BHYTPEHHETO COITPOTHUBIICHMUS.

3aBHUCHMOCTBH COTIPOTHUBIICHUS METAJIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 3JEKTPOIUTOB.

HckpoBoli pa3psaa 1 IpOBOAUMOCTb BO3yXa.

OHOCTOPOHHSISE TPOBOJAUMOCTD AUOJIA.

Yuenuueckuii sxcnepumenm, nabopamopnuie pabomuol

N3yuenne cMemaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenne SIEeKTPOABMKYIIEH CHUJIBI HMCTOYHUKA TOKAa H  €r0 BHYTPEHHETO
CONPOTHUBIICHUS.

Hab6mronenue snexrpomnusa.

MexnpeaMeTHbIE CBSI3U

Nzyuenne kypca ¢usukm 6a3oBoro ypoBHs B 10 Kiacce OCYIIECTBISETCS C YIETOM
COJIEP)KATENbHBIX MEXKIIPEIMETHBIX CBS3€H C KypcamMH MaTeMaTUKH, OWOJIOTHH, XHMHUH,
reorpaduu U TEXHOJIOTHH.

Mesicnpeomemmuvle nousimusi, CBSI3aHHBIE C M3YyYEHUEM METOJOB HAYYHOTO IMO3HAHUS:
SBJICHWE, HAy4yHBbIH (akT, TUmore3a, (U3MYECKash BEIMYWMHA, 3aKOH, TEOpHUs, HaOIIOJCHHE,
AKCIIEPUMEHT, MOACIIUPOBAHUE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: pelieHUe CUCTEMbl yYpaBHEHUM, JIMHEWHas (QyHKIus, mapaboia,
runepooia, uxX rpaguKu U CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIIMH: CUHYC, KOCUHYC, TAHT€HC,



KOTAHI€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXAECTBO, BEKTOPbl M HUX MPOEKIHMH HA OCHU
KOOPJIMHAT, CJI0KEHNE BEKTOPOB.

Buonoeus: Mmexanndeckoe IBMKEHHE B JKUBOW mpupoae, 1uddysus, 0cMOC, TEII000MEH
JKUBBIX OPraHU3MOB (BH/IbI TEILJIONEPEIayH, TEIJIOBOE PABHOBECHE), SJICKTPHUUECKHUE SBIICHUS B
JKUBOM IPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE aTOMOB U MOJIEKYJI, MOJIb BEIIECTBA,
MOJISIpHAs Macca, TEIUIOBBIE CBOWCTBA TBEPHABIX TEJ, YKUJIKOCTEH M Tra30B, BJIEKTPUYECKUE
CBOMCTBA METAJUIOB, 3JIEKTPOJIMTHYECKAs TUCCOLUALINS, FaJbBAHUKA.

Teoepaghus: BIAXXHOCTH BO3/1yXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3zoBaHKe JBHKEHUN C UCIOJIb30BAHUEM MEXAHU3MOB, YUET TPEHUS
B TEXHUKE, MOJIIMITHUKU, WCIIOJIH30BAHUE 3aKOHA COXPAHEHUs HUMITYJIhCa B TEXHUKE (pakera,
BOJAOMET M Jpyrue), JBUTATEeb BHYTPEHHEr0 CropaHus, IMapoBas TypOuHa, OBITOBOI
XOJIOAWJIBHUK, KOHAUIIMOHEP, TEXHOJIOTUN TOJIYYCHHS] COBPEMEHHBIX MAaTepUaIoB, B TOM YHCIIE
HAaHOMATEepHAJIOB, M  HAHOTEXHOJOTHUH,  DJEKTPOCTATUYECKas  3alluTa,  3a3eMJICHUE
JIEKTPOTIPUOOPOB, KCEPOKC, CTPYHHBIA MPUHTEP, DJICKTPOHATPEBATEIbHBIC MPUOOPHI,
3JIEKTPOOCBETUTEIbHBIC TPUOOPHI, TAIbBAHUKA.

11 KIIACC

Paznen 4. DnexkrpoauHamMuka

Tema 3. Macnumnoe none. dnekmpomacHumHas UHOYKYUs

IloctosiHHBIE MarHuThl. B3auMmoIeiCTBUE IMOCTOSHHBIX MarHMTOB. MarmuTHoe IOJ€.
Bekrop marauTHONM MHAYKIMU. [IpyHIMI Cynieprio3unuy MarHUTHBIX ITOJIEH. JIMHUKM MarHUTHOM
uHAyKIMK. KapTrHa TMHWI MarHUTHON MHAYKLUU TOJIS TIOCTOSIHHBIX MArHUTOB.

MarauTtHoe 1osie mpoBOAHMKA ¢ TOKOM. KapTuHa NMHMNA MHAYKUHMHM MarHUTHOTO MOJIS
JUIMHHOTO NPSIMOIO NMPOBOJAHMKA M 3aMKHYTOI'O KOJIBLIEBOTO IIPOBOJHHMKA, KAaTYIIKH C TOKOM.
OmneiT OpcTena. BzanmopeiicTBre MpOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HAalIPABJICHUE.

Cuna Jlopenma, e€ MOaydb M HampaBieHHE. J[BIKEHHE 3apsKEHHOM YacTHUIIBI B
OJTHOPOJTHOM MarHUTHOM moJie. PaGora cuisl Jlopenua.

SIBneHue DJIEKTPOMArHUTHOM MHAYKIUHU. IIOTOK BEKkTOpa MArHUTHOM WHIYKIUU.
ONEeKTpOABMKYIIAs CUJIa MHAYKLIMHU. 3aKOH 3JIEKTPOMarHUTHON MHAyKuuu dapanes.

BuxpeBoe snexTpuueckoe moje. DNEKTPOABIIKYILAs CHUia UHAYKLUHUU B MPOBOJHUKE,
JBUKYLIEMCS IIOCTYIATENbHO B OTHOPOAHOM MarHUTHOM IIOJIE.

[IpaBuio JleHna.

NHayKTUBHOCTS. SIBIEHNE CAMOMHIYKIIMHU. DJIEKTPOABHIKYILAs CUJIA CAMOMHIYKIMH.

DHeprus MarHUTHOTO TOJISl KaTYIIKU C TOKOM.

DJIEKTPOMAarHuTHOE TOJIE.

TexHnueckue ycTpoiicTBAa M NPAKTUYECKOE IPUMEHEHHME: IIOCTOSIHHBIE MArHUTHI,
AIIEKTPOMArHUThI, JJIEKTPOJIBUraTelNb, YCKOPUTEIHU dJIEMEHTAPHBIX YaCTULl, HHAYKIIMOHHAS M1€Yb.

Jlemoncmpayuu

OmneIT Opcrena.

OTKJIOHEHNE 3JIEKTPOHHOTO My4YKa MarHUTHBIM I1OJIEM.

JIMHUM WHIYKIIMH MAarHUTHOTO MOJIA.

B3aumopeicTBue 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amrnepa.

JencrtBue cuisl JIopeHIIa Ha HOHBI DJIEKTPOJIUTA.

SIBrieHME NEKTPOMArHUTHOM UHAYKIIWH.

IIpaBuio JleHna.

3aBUCUMOCTD 3JIEKTPOJBIKYIIEH CHIIBI MHAYKIIUA OT CKOPOCTH M3MEHEHHSI MarHUTHOTIO
MOTOKA.

SIBrieHME CaMOMHTYKIIVH.

Yuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul



N3y4yeHre MarHUTHOTO TOJISl KaTYIIKH C TOKOM.

WccnepoBanue 1eicTBUS NOCTOSIHHOTO MAarHUTa Ha PAMKY C TOKOM.

HccnenoBanue siBI€HUS AIEKTPOMarHiTHOM HHIYKIIUH.

Pasznen 5. Konebanus v BOJIHEI

Tema 1. Mexanuueckue u 31eKmpomazHumusle Ko1eOaHus

Konebarenbnast cucrema. CBoOOgHBIE MexaHHueckue Kojebanusa. [‘apmonuueckue
konebanus. Ilepmon, wactora, amrumrtyna W ¢asa konebanuil. IlpyKUHHBI MasSTHUK.
MareMaTHyecknii MasgTHHK. YpaBHCHHUE TapMOHHMYECKUX KoJjieOanui. [IpeBpaienue sHEpruu
IPY TAPMOHUYECKUX KOJICOAHUSAX.

Konebartenbubiit koHTYyp. CBOOOJHBIE AJIEKTPOMATrHUTHBIE KOJIEOAHHUS B HJICATHHOM
KoJIeOAaTeIbHOM  KOHTYype. AHAJIOTHs MEXIYy MEXaHWYeCKMMHU M 3JIEKTPOMAarHUTHBIMU
konebanusimu. @opmyna TomcoHa. 3akoH cOXpaHEHHsS] SHEPTUU B UACATBHOM KOJIeOaTeIIbHOM
KOHTYPE.

[IpencraBienue o 3aTyxaromux KoneOaHUsX. BeIHyX/IeHHbIE MEXaHUYECKUE KOECOAHMUS.
Pe3onanc. BeiHyKA€HHBIE JIEKTPOMArHUTHBIE KOJIEOaHMUS.

[lepemennsbiii Tok. CHHYCOMAAIBHBINA NTEPEMEHHBIN TOK. MOIIHOCTh IEPEMEHHOTO TOKA.
AMIUTUTYAHOE U IEHCTBYIOIIEE 3HAUEHUE CUJIbI TOKA U HATIPSKEHUSI.

Tpanchopmarop. I[IpousBoacTBo, nepenada u MOTPEOICHHUE SICKTPUUECKON SHEPIUU.
OKOJIOTUYECKME PUCKH MpU IPOU3BOJCTBE AeKTpodHepruu. KynbTypa wucnonb3oBaHUS
3JIEKTPOIHEPTUU B TOBCEHEBHOM KU3HU.

TexHudeckue yCTpOMCTBA M NPAKTUYECKOE IIPUMEHEHUE: JJIEKTPUYECKUH 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKa, JMHUU AJIEKTpoIepeaay.

Jlemoncmpayuu

HccnenoBanne  mapaMeTpoB — KoseOaTenbHOM — cucTeMbl  (IPYKMHHBIH WM
MaTeMaTUYECKUN MasiTHUK).

Habmoienue 3aTyxatoniux KojaeOaHui.

HccnenoBanue cBONCTB BbIHYXK/IEHHBIX KOJIeOaHUM.

Habmtonenue pezonanca.

CB0OOOIHBIE EKTPOMArHUTHBIE KOJIeOaHus.

OcumsmiorpaMMel  (3aBUCMMOCTH  CHUJIBl TOKA W HAmNpsOKEHUsS OT BPEMEHH) JUIs
AIIEKTPOMArHUTHBIX KOJIEOaHUM.

Pe3oHaHC mpu Mocae10BaTENIBHOM COEIMHEHUHN PE3UCTOPA, KAaTYIIKH WHIYKTHUBHOCTH U
KOHJIEHCATOopa.

Monens TMHUY 3JIEKTPONIEpEIauH.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomuol

HccnenoBanue 3aBUCUMOCTH MEPHOA MaJIbIX KoJeOaHUH Ipy3a Ha HUTH OT JUIMHBI HUTH
U Macchl rpysa.

HccnenoBanne NEpeMEHHOr0 TOKa B LENM M3 IOCIENOBATEIbHO COEAMHEHHBIX
KOHJIEHCATOpa, KaTylIKU U Pe3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpOMACHUMHbBLE GOIHbL

MexaHu4yeckre  BOJIHBI, YCIOBUA  PacCHpOCTpPaHEHHS. [Tepuos. CxopocThb
pacrpocTpaHeHHus W JuliHa BoJIHBL. llomepeuHble W MpojoJibHbIE BOJHBL MHTepdepeHuus u
T paKus MEXaHHYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. BeicoTa Tona. TemOp 3ByKa.

DNeKTPOMarHUTHHIE BOJHBI. Y CJIOBHS M3JIy4€HHS AJIEKTPOMArHUTHBIX BOJH. B3ammuas
opueHTanus BekTopoB E, B, V B anekrpomarnutHOl BosHe. CBOHCTBA 3JEKTPOMArHUTHBIX
BOJIH: OTpa)KeHHe, MpeJoMIIeHue, Moispu3anus, Audpaknus, uHtepdepenius. CKOpoOCTh
AJIEKTPOMAarHUTHBIX BOJIH.

[IIkana »MeKTPOMArHUTHBIX BOJH. [IpuMeHeHne 3JIEKTPOMarHUTHBIX BOJIH B TEXHUKE U
ObITY.

[IpuHOMIBI pagroOCBA3U U TeNEBUACHUS. Pagronokanus.

DNEKTPOMarHMTHOE 3arpsA3HEHNE OKPYKAIOIIEH CPEJIbI.



TexHnuyeckue ycTpoilcTBa M MPAKTHUUECKOE MPUMEHEHUE: MY3bIKAJIbHbIE MHCTPYMEHTHI,
yIbTPa3ByKOBasi AMArHOCTUKA B TEXHUKE W MEAMIIMHE, Pajap, pPaJuoOnNpUEMHUK, TEIEBU30D,
anTeHHa, tenedon, CBU-meyn.

Jlemoncmpayuu

OO6pa3oBaHue 1 pacrpoCTpaHEHHUE TONEPEYHBIX U MPOJOIBHBIX BOJIH.

Konebmromnieecs Teno Kak HCTOUHUK 3BYyKa.

Habmronenue oTpaxeHus U MPeToOMICHUS MEXaHUIEeCKUX BOJIH.

Habmonenue untepdepeHnu u AMPpakiuy MEXaHU4eCKUX BOJIH.

3BYKOBOM pE30HAHC.

Habmtoienue cBsi3u TPOMKOCTH 3BYKAa M BBICOTHI TOHAa C aMIUTUTYJOM W 4YacCTOTOMN
KOJICOaHUH.

HccnenoBanne CBOWCTB  AMEKTPOMArHUTHBIX BOJIH:  OTPaKE€HHE, MPEIOMIICHHE,
noJspu3anus, Tupakuus, HHTepdepeHIus.

Tema 3. Onmuka

I'eomerpuueckas ontuka. IIpsMonMHENHHOE pacHpOCTpaHEHHE CBETa B OJHOPOIHOU
cpene. JIyu cera. ToueyHblli HCTOYHHK CBETA.

Otpaxenue cBera. 3aKOHbI OTpaxkeHUs cBeTa. IlocTpoeHne n300pakeHUN B IJIIOCKOM
3epKajie.

[Ipemomiienne cBeTa. 3aKOHBI TPEIOMIICHHS cBeTa. AOCONIOTHBIA —TOKa3aTelb
npenomiieHusi. [lomHoe BHyTpeHHee oTpakeHue. [IpenenbHBI yron MOJHOTO BHYTPEHHETO
OTpaKEHHUS.

JHucnepcus cBeta. CrnoxkHbIi cocTaB Oeoro cBera. LIBer.

Cobuparoue U pacceuBaromive JUH3bL. ToHkasg mauH3a. DOKYCHOE pacCTOSHUE H
ONnTHYecKas cuiia TOHKOHM JuH3bL. [locTpoeHune n3obpakeHuil B cOOMparOIUX U pacCEeUBaIOIINX
nuH3ax. PopMyIIa TOHKOM JIMH3bI. Y BEIMYEHHE, JaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPUYECKON ONTHKH.

BonnoBass ontuka. HWutepdepenuus cBera. KorepeHTHble HMCTOYHUKHU. Y CIIOBUS
HaOJI0IeHNs] MAKCUMYMOB U MUHUMYMOB B MHTEp()EPEHLIMOHHOM KapTUHE OT JIBYX CHH(pa3HBIX
KOT'€pEHTHBIX HCTOUHHKOB.

Hudpakius cBera. [JudpakuuoHHas pemérka. YcinoBue HAOMIOACHUS TJIaBHBIX
MaKCHMYMOB IIpH Ma/IEHUU MOHOXPOMAaTUYECKOTO CBETA Ha NU(PAKIIMOHHYIO PEIIETKY.

[Tonapuzanus ceera.

TexHnueckue ycTpolicTBa M NPAaKTUYECKOE NMPHUMEHEHHUE: OYKH, Jyna, ¢oToammnapar,
NPOEKIIMOHHBIN anmapar, MHKpPOCKOI, TeJNeCKON, BOJIOKOHHAs ONTHKA, JU(PPaKIHUOHHASL
pemeTKa, TOJISTPOUSI.

Jlemoncmpayuu

[IpsimonuHeitHOe pacnpocTpaHeHue, OTpaKeHHe M IpesiomyieHue cera. OnTHueckue
pUOOPBHI.

[TonHoe BHyTpeHHEe oTpakeHHne. MoJiesib CBETOBO/IA.

HccnenoBanue cBOMCTB N300payKeHU B JIMH3AX.

Moaenu MEUKpPOCKOIIA, TeIECKONa.

Habmonenue unatepdepeHIn cBera.

Ha6mronenue qudpakiuun cBera.

Habmtonenue nucnepcuu cBeta.

[TonydeHue cekTpa ¢ HOMOIIbIO PU3MBI.

[Tonmy4yeHue criekTpa ¢ HOMOIIBIO AU(PPAKITHOHHON PEIIETKY.

Habmonenue nonsipusanuu cBera.

Vuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

W3mepenue nokaszarens IpeJoMIIEHUS CTEKIIa.

HccnenoBanue cBOMCTB N300payKEHHIA B JIMH3AX.

HabGmronenue qucnepcuu cBerta.

Pa3nen 6. OcHOBBI crieMaabHOM TEOPUU OTHOCUTEIBHOCTU



I'paHuubl MPUMEHMMOCTH KJIACCUYECKOW MexaHuKH. llocTymarsl crienualbHONW TEOpUHU
OTHOCHUTEJIbHOCTH: HHBAapPUAHTHOCTh MOJYJII CKOPOCTH CB€Ta B BaKyyme, MPUHLUI
OTHOCHUTEJIBHOCTH DMHILTEIHA.

OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEJICHHE BPEMEHH U COKPAILLEHUE JJIUHBI.

OHeprus U UMIYJIbC PEISITUBUCTCKON YaCTUILIBI.

CBs13b MaccChl € YHEPrUel U UMITYJIbCOM PEISITUBUCTCKOM YAaCTULIBI. DHEPTHUsl IOKOS.

Paznen 7. KBanToBas ¢usuka

Tema 1. Dnemenmuol K6AHMOBOU ONMUKU

®otonsl. Popmyia [Tnanka cBs3u 3HEprun POTOHA C €r0 YACTOTOU. DHEPTHS K UMITYJIbC
dboToHa.

Otkpeitue u wuccienoBanue Qoroadpdexra. Ombitet A. I'. CtoneroBa. 3aKoHBI
dotorddekra. YpaBuenue DitHmreitHa 115 hoToddpdexra. «KpacHas rpanuma» dpotodrddekra.

Hasnenue ceera. OnbiTsl [1. H. JIeGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHuueckue ycTpoOHCTBAa M MPAKTUYECKOE MPHUMEHEHHE: (HOTOIIEMEHT, (POTONATUHK,
coNHe4Has OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

@013 deKT Ha YCTaHOBKE ¢ IUHKOBOM IIIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHEro GpoTodddekra.

CBeTOoquOI.

Conneunas 6atapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OnwiTel Pesepdopna mo paccesHuto o -uactui. [lLranerapHas
mozenb atoMa. Iloctynarel bopa. U3nyuenue u nornomenue ¢GoTOHOB NpU MEPEXoie aroMa ¢
OJIHOTO YpOBHSI SHepruum Ha japyro. Buasl cnexktpoB. CnekTp YpOBHEW 3HEpruuM aroma
BOZOpOAA.

BosiHOBBIE cBOMcTBa yacTull. Bonubl ge bpoinsa. KoprnycKymapHO-BOIHOBOM Tyanu3Mm.

CrioHTaHHOE M BBIHYKJEHHOE U3ITyYCHHE.

TexHudeckue yCTpOMCTBA W IPAKTHYECKOE IPUMEHEHHE: CIEKTPAJIbHBIA aHAIU3
(criekTpockoI), Ja3ep, KBAaHTOBBIH KOMIIBIOTED.

Jlemoncmpayuu

Monens onbita Pesepdopaa.

Onpenenenve AJIMHBI BOJIHBI JIa3epa.

HabnroneHnue nuHeyaThIX CIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HalGmronenne nuHeHyaToro crekTpa.

Tema 3. Amommnoe sa0po

OKCHEPUMEHTHI,  JOKa3bIBAIOIIME  CIOXKHOCTh  CTpoeHHMs  sapa.  OTKpeITHE
panuoakTuBHOCTU. OmBITH Pezepdopna mo onpeeneHnio cocTaBa pagloakTUBHOTO H3ITyYeHHUS.
CsaoiicTBa anbda-, 6era-, raMma-u3nydeHus. BiusHue paguoakTUBHOCTH HA KUBbIE OPraHU3MBI.

OTtkpbiTHEe TIpoTOHa M HeWTpoHa. Hykionnas monens snapa ['eiizenGepra—lBaHeHKo.
3apsn sapa. MaccoBoe uncio siapa. M30Tormsbl.

Anbda-pacniaa. DneKTpOHHBIH U MO3UTPOHHBIN Oera-pacnan. ['aMmma-uznyueHue. 3akoH
PaAMOAKTUBHOIO pacnajia.

DHeprust CBA3M HYKJIOHOB B sijipe. SnepHble cuibl. JledekT Macch spa.

S nepubie peakuuu. JleneHue u CUHTES A1Ep.

Snepubiii peaktop. Tepmosinepusiii cunrte3. IIpobimembl UM HEPCHEKTHBBI  SACPHOU
SHEPIreTUKU. DKOJOTUYECKHE ACTIEKTHI SI€PHOM SHEPreTUKH.

OnemeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.

MeTop1 HaONIIOIEHUS U PETHCTPAIH 3JIEMEHTAPHBIX YaCTHII.

dyHnaMeHTaIbHBIE B3aUMOACHCTBUSA. EAMHCTBO (hM3nYecKoit KapTHHBI MHpa.



TexHudeckue yCTpOHCTBA U MPAKTHUUECKOE NPHUMEHEHHE: NO3UMETp, Kamepa Buibcona,
SIIEPHBIN peakTop, aTOMHasi ObomoOa.

Jlemoncmpayuu

CuéTunK MOHU3UPYIOIUX YaCTHII.

Vuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul

HccnenoBanue TpekoB vacTuil (110 TOTOBBIM (oTorpadusim).

Paznen 8. DneMeHTH aCTPOHOMHUU M aCTPOPHU3IUKU

Oranel pa3BUTHA acTpoHOMMH. IIpuknagHoe M MHUPOBO33PEHYECKOE 3HAYCHUE
ACTPOHOMHUHU.

Bup 3Bé3qH0r0 Heb6a. Co3Besus, spKue 3BE31bl, IUIAHETHI, X BUAUMOE JABHKEHHE.

Conneunas cucrema.

Comnue. CosHeuHast akTUBHOCTh. Mctounuk sHepruu CosiHIIA W 3BE3A. 3BE3MBI, HX
OCHOBHBIE XapaKTePUCTUKHU. JluarpamMma «CHEKTpalbHBIA KJIacC — CBETUMOCTBY». 3BE3IbI
[JIaBHOM TOCJEN0BAaTEIIBHOCTH. 3aBHCHUMOCTh «Macca — CBETUMOCTb» [UIsl 3BE3[ TJIaBHOU
nocneaoBarenbHOCTH. BHyTpenHee crpoeHue 3BE3a. CoOBpeMEHHbIE IPEACTABICHUSA O
IIPOUCXOXACHNN U 3Boronuu CoslHIA U 3BE311. DTalbl XKU3HU 3BE3 L.

Mneunsiii Ilyte — Hama ['anaxtuka. [lonoxenue u npuwxenue ConHua B ['anmaktuke.
Tuns! ranaktuk. Paguoranaktuky u kBazapsl. YEpHBIE IBIPHI B AIpax IalaKTHK.

Bcenennas. Pacmmpenne Bceenennoil. 3akon Xa0O6ma. Pasberanue ramaxktuk. Teopus
bonbuioro B3peiBa. PenukToBoe U3ydeHue.

MacmrabHas ctpykTypa Beenennoil. MeraranakTuka.

Hepeménnsie npo0ieMbl aCTpPOHOMUH.

Yuenuueckue nabnrooenus

HabmntoneHus: HeBOOPYKEHHBIM TJIa30M C UCIOIb30BAHUEM KOMITBIOTEPHBIX MPUI0KEHUH
JUISL OTIPEJIeNIEHNUs TIOJIOKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/IUs
CeBepHOro nonymapus 1 sipkue 3BE3/bI.

Ha6mtonenus B Teneckon JlyHsl, mianer, Mneunoro Ilytu.

O6o0m1aromiee MOBTOPEHUE

Pons ¢u3uku u acTpoHOMHUM B SKOHOMHUYECKOW, TEXHOJOTHYECKOW, COIMAIBLHON M
THYECKON cdepax [esATeTbHOCTH 4YeJIOBEeKa, pojib M MecTo (U3MKM M aCTPOHOMHMU B
COBpPEMEHHOM Hay4yHOW KapTWHE MHpa, pPOib (U3NYECKON Teopun B (OPMHUPOBAHUU
npezcTaBiIeHnuit 0 GU3NYECKON KapTHHE MHUpPa, MECTO (PM3UYECKOM KapTHHBI MHUpa B 00LIEM psiay
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEACTABIECHUIN O IPUPOIE.

Me:xnpeaMeTHbIE CBSI3U

N3yuyenne kypca ¢usuku 6a3zoBoro ypoBHs B 11 kilacce ocyliecTBIsieTCs C Y4ETOM
COJIepKATENbHBIX MEXIIPEIMETHBIX CBSi3ed C KypcaMd MaTeMaTHKH, OHOJIOrMH, XUMHH,
reorpaduu U TEXHOJIOTHH.

Mescnpeomemmuvie nowsamus, CBSI3aHHBIE C M3YyYEHHEM METOJIOB HAYYHOIO IO3HAHMSL:
ABJIEHUE, Hay4YHbIH (hakT, rumores3a, (Qu3uueckas BeIUYMHA, 3aKOH, TEOpHs, HaOIIOAECHUE,
AKCIEPUMEHT, MOJIEIMPOBAHKE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: perieHre CUCTEMbl YpaBHEHHM, TpUTOHOMETpUYeckrue (QyHKLIUHU: CUHYC,
KOCHHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPBI M HX
MPOEKIIMM Ha OCH KOOPAMHAT, CJIOKEHHUE BEKTOPOB, MPOM3BOAHBIE 3JIEMEHTApHBIX (DYHKIUH,
NPU3HAKU IOJO0HS TPEYTOJIbHUKOB, ONPEIeeHUE IIOMIaIU TIIOCKUX GUryp U 00bEMa Ted.

buonocus: snekTpuyeckue sBIEHUS B KUBOW NpupoJe, KosebaTelbHble ABMKEHUS B
JKUBOU IIPUPOJE, ONTHUYECKHUE SIBICHUS B JKUBOM INPUPOJE, NEUCTBUE DPAJMALMM HaA >KUBbBIC
OpraHU3MBI.

Xumus: CTpPOEGHHE aTOMOB U MOJIEKYJ, KpUCTaJLIMYECKas CTPYKTypa TBEPIBIX Tell,
MeXaHU3Mbl 00PAa30BaHUs KPUCTAJUIMYECKON PEIIETKU, CIIEKTPAJIbHBINA aHAIH3.

l'eoepaghus: MarHUTHBIE TONIOCA 3EMITH, 3AJIEKH MAarHUTHBIX PyA, (HOTOCHEMKA 3eMHOI
IIOBEPXHOCTH, NPEICKA3aHUE 3eMIICTPSACECHUMN.



Texnonozus: TAHAN JJIEKTpoIepesay, reHeparop IIEPEMEHHOI0 TOKA,
JJIEKTPOABUIaTENb, WHAYKIHMOHHAs IIeYb, pajap, paguoNpUEMHMK, TEJIEBU30p, AHTCHHA,
tenepon, CBU-neub, MpoeKIIMOHHBIN armapaT, BOJIOKOHHAs ONITHKA, COTHEYHast GaTtapest.
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