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1. COAEPKAHUE YYEBHOTI'O IIPEJIMETA
10 KJIACC

Pasznen 1. ®u3zuka u MeTOAbI HAYYHOTO MO3HAHUA

®u3uka — Hayka o npuponae. HayuHbie mMeTOABI NMO3HAHUSA OKPYIKAKOLIErO
mupa. Ponp dSkcnepuMeHTa W TEOPUM B IPOLECCE MO3HAHUS IPUPOJBL.
DKCIEpUMEHT B (PU3HUKE.

MonenupoBanue (U3NYECKUX SIBIEHMM M mporeccoB. HayuHble THMIIOTE3BI.
®dusnyeckue 3aKOHbI U TEOpUH. ['paHUIBI NPUMEHUMOCTH (PUBNYECKUX 3aKOHOB.
[IprHIMI COOTBETCTBUS.

Pons u Mecto ¢u3uku B (GOpMHPOBAHUU COBPEMEHHON HAyYHON KAapTHUHBI
MUpa, B IPAKTUYECKON AEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBele U UU(PPOBBIE H3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JTATYHKU.

Pazgen 2. Mexanuka

Tema 1. Kunemamuka

Mexaandeckoe aBmkeHHue. OTHOCHUTEIBHOCTh MEXAHUYECKOTO JBMOKCHHS.
Cucrema orcuéra. Tpaekropus.

[lepemenienue, CKOpPOCTh (CpemHSsI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHE MAaTEepUaIbHOW TOUYKH, UX MPOCKIUU HA OCH CUCTEMbI KOOpJMHAT.
CioxxeHue nepemMeneHnil U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MpsSMOJUHEWHOe NBMXeHue. ['paduku
3aBUCUMOCTH  KOOpJMHAT, CKOPOCTH, YCKOPE€HHUS, NYyTH U TNepeMeIICHU
MaTepuaIbHOW TOYKH OT BPEMEHHU.

CBobOosHOE najfieHue. Y CKOpeHrue CBOOOHOTO MaJICHUSI.

KpuBonuueitnoe  aBwkeHue. JIBMKEHHME  MaTrepHalbHOM TOYKM  TIO
OKPYXHOCTH C IIOCTOSIHHOW MO MOZYJIKO CKOPOCTBIO. YTJIOBAasi CKOPOCTh, JINHEHNHAS
ckopocTs. [lepuoa u yactora obpamienus. [{eHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckre yCTPOMCTBA M MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JIBUKEHUE CHAPSJIOB, IICMTHBIC U PEMEHHBIC IEpPeaayn.

Jlemoncmpayuu

Mojenb cucTeMbl OTCUETA, WILTFOCTPAIIUMS KMHEMATHUECKUX XapaKTePUCTUK
JIBUKCHHSI.

IIpeoOpa3oBaHme IBMKCHUM C HCTIOJIBb30BAHUEM IPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B Pa3peKEHHOM MPOCTPAHCTBE.

Habnronenue aBwxeHus Tena, OPOIIEHHOTO TMOJ yTJIOM K TOPU3OHTY W
TOPU30HTAJIBHO.



N3mepenne yckopeHusi CBOOOIHOTO MaJIeHusI.

Hamnpasnenue ckopocTu pu ABUKEHHUH 110 OKPYKHOCTH.

Yuenuueckuii oxcnepumenm, 1abopamopmsie pabomol

N3ydeHne HEPABHOMEPHOTO JABMKEHHUS C LEIBIO ONPEAEIECHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanne COOTHOLIECHUS MEXAY IYyTSIMH, HPOWIECHHBIMU TEJIOM 3a
NOCJIENOBATENbHBIE PABHBIE IPOMEXKYTKA BPEMEHH IIPU PABHOYCKOPEHHOM
JIBH)KEHUU C HAYaJIbHOM CKOPOCTBIO, PABHOW HYJIIO.

N3ydenune NBUKEHHUS IAPUKA B BI3KOM )KUIKOCTH.

N3yuenue nBrxeHus Teiaa, OpoIeHHOro rOpU30HTAIBHO.

Tema 2. /lunamuka

[Ipuammn  otHOcuTenbHOCTM  ['aymses.  Ilepebii  3akoH  HproToHa.
NuepuuanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. IIpunuun cynepnosuuuu cuil. Bropoi 3akoH HproToHa
IUIs. MaTepUanbHOUM TOUku. Tpetnil 3akoH HproTOHA 1151 MaTepraibHbIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cuna Tskectd. IlepBas kocMuueckas
CKOPOCTb.

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

Tpenue. Buasl Tpenus (okosi, CkoibxeHus1, kauenus). Cuia tpenusi. Cyxoe
TpeHue. Cuia TpeHusl CKOIRKEHUS U cuiia TpeHus nokos. KoaddumumeHT tpenusi.
Cuita conpoTUBIIEHUS IPH IBUKEHUU TEJa B AKUJKOCTH WIIN Ta3e.

[TocTymarenbHOe 1 BpaliateabHOE IBUKEHNUE a0COTIOTHO TBEPOTO TEa.

MOMEHT cCHIIbl OTHOCUTENIBHO OcHu BpameHus. [lnedo cunbl. YcioBus
paBHOBECUS TBEPIOIO TEIIA.

TexHuueckne yCTpOMCTBA M MPAKTHYECKOE MPUMEHEHHE: MNOAIIMITHUKH,
JBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenune nHepuum.

CpaBHeHUE Macc B3aUMOACHCTBYIOIINX TET.

Bropoii 3akoH HerotoHa.

N3mepenue cui.

CnoxxeHue CuiL.

3aBUCUMOCTH CUJIBI YIIPYTOCTH OT AeopMarium.

HesecomocTs. Bec Tena npu yCKOPEHHOM MOIbEME U TIAJICHUU.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIbKEHUSI.

VYcnoBust paBHOBECHS TBEPAOTO Tena. Buabl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

Nzydenne nBmxeHust Opycka 1o HaKJIOHHOW TJIOCKOCTH.



UccnenoBanne 3aBUCUMOCTH CUJI YHPYTrOCTH, BO3HUKAIOUIUX B MPYXKUHE U
PE3MHOBOM 00pasiie, OT ux aedopMaruu.

WccnenoBanue ycnoBuil paBHOBECHS TBEPAOro Tela, HMMEIOMIETO0 OCh
BpallCHUSI.

Tema 3. 3akonvl coxpaneHus 6 MexaHuke

Nmnynbc MartepualibHOM TOYKU (Tena), CUCTEMbl MAaTE€pUATIbHBIX TOYEK.
NmMmnynbe cuiibl 1 U3MEHEHHE HMMITyJibCa Tellda. 3aKOH COXPAHEHUS HMMITYJIbCa.
PeakTuBHOE NBUKEHUE.

Pa6ora ciiisl. MOLTHOCTD CHJIBI.

Kunetnueckass sHeprus MarepuaibHOM Touku. Teopema 00 W3MEHEHHU
KUHETUYECKOUN YHEPTUU.

IToreHumanbHas JHEPIus. IloreHunanbHas JHEPIus yIpyro
nedopMUpoBaHHOM  mpykuHbl.  [loTeHuManbHast SHepruss Tena  BOIM3HU
ITIOBEPXHOCTHU 3EMIIH.

[loTeHumanbHple W HENOTeHIMalbHble  cuibl.  CBsS3b  pabOTHI
HENOTCHIMAIBHBIX CUJ C W3MEHEHUEM MEXaHWYECKOM HSHEPIUM CHUCTEMBI TEIl.
3aKOH COXPAaHEHMSI MEXaHUYECKOW SHEPTUH.

Yrpyrue u HeyIpyrue CTOJIKHOBEHUS.

TexHuyeckre yCTpOMCTBA M NPAKTUYECKOE NMPUMEHEHHUE: BOLOMET, KOMED,
MPY>KUHHBIN TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE NBUXKEHUE.

[Tepexo MOTEHIIMATBEHOM SHEPTUM B KHHETUYECKYIO U O0OPATHO.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydyenne abCONIOTHO HEYNPYroro yiapa ¢ MOMOIIbIO JBYX OJUHAKOBBIX
HUTSHBIX MAasTHUKOB.

HccnenoBanue cBsA3M pabOThl CUIIBI C U3BMEHEHUEM MEXaHUYECKOM SHEpruu
TE€Ja Ha IIPUMEPE PACTSIKEHHS PE3UHOBOTO JKI'yTa.

Pa3znen 3. MogiexkyasipHasi pu3uka u TepMOIMHAMMKA
Tema 1. Ocnoevl MoeKyNAPHO-KUHEMUYECKOU meopuu
OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KUHETUYECKOW TEOPUU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBmwkenue. Juddysus. Xapakrep IBWKCHHS U
B3aUMOJICCTBUS YaCTHUIl BellecTBa. MoOJeln CTPOEHUs Ta30B, XUIKOCTEU U
TBEPJIBIX TEJ U 0OBSICHEHHE CBOMCTB BEIllECTBA HA OCHOBE ATUX Mojeei. Macca u
pazmepsl MoJiekyJl. KonnuectBo BemecTBa. [loctosiHHast ABoraapo.

Tennosoe paBHOBecue. Temmeparypa u e€ m3mepenue. lllkana temneparyp
Lenscus.



Mopene  upeanpHoro raza. OCHOBHOE  ypaBHEHHE  MOJIEKYJISIPHO-
KHHETHYECKOW TEOPUH HJCAITBHOTO Traza. AOCONIOTHAs TeMIepaTypa Kak mepa
CpeIHEN KWHETHYECKON SHEPruy TEIUIOBOTO JBWXKEHUA dvacTull rasza. [llkama
temneparyp KeneBuna. ['a30Bble 3akoHBI. YpaBHeHHe MeHnaeneeBa—Knanelipona.
3akon JlanbroHa. M3omporiecchl B UACaIbHOM ra3e ¢ MOCTOSIHHBIM KOJUYECTBOM
BelecTBa. ['paduueckoe mpencTaBiIeHUE M30IMPOILECCOB: H30TEPMa, H30X0pa,
n3o0apa.

TexHuyeckre yCTpPOWCTBA U MPAKTUYECKOE MPUMEHEHHE: TEPMOMETD,
OGapomertp.

Jlemoncmpayuu

OnbIThI, JOKa3bIBAIONIME JMCKPETHOE CTPOEHHE BelecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTMHCHUM.

OmnpiTel 0 AUGPDY3UN KUAKOCTEN U Ta30B.

Mopens OpOyHOBCKOTO JBUKEHUS.

Mogaens onbita [lTepHa.

OnbITHI, JIOKa3bIBAKOIIUE CYILIECTBOBaHUE MEKMOJIEKYJISIPHOTO
B3anMO/ICHCTBHA.

Mogens, WIUTIOCTPUPYIOIIas IPUPOy AABICHUS ra3a Ha CTEHKH COCY/Ia.

OnbIThl, WUIIOCTPUPYIONIME YPABHEHHE COCTOSIHUSL WACAIBHOIO Tasa,
U30IPOLIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomul

Ornpenenenue Macchl BO3[yXa B KJIACCHOM KOMHAT€ Ha OCHOBE M3MEPEHUN
00BEMa KOMHATBHI, IaBJICHUS U TEMIIEpaTyphl BO3yXa B HEH.

UccnenoBanue 3aBUCUMOCTH MEXKy IMapaMeTpaMH COCTOSIHUS Pa3peKeHHOTO
rasa.

Tema 2. Ocnosvt mepmoOuHamMuKu

TepMmonuHamuueckass cucreMa. BHYTpEHHsISI 3HEPTHUS TEPMOIMHAMUYECKOU
CUCTEMBI U cIocOObI €€ n3MeHeHus. KonuuecTBo TemioTel u padota. BHyTpeHHs s
SHEpPrusi  OJHOATOMHOTO  HJeallbHOro  rasa. Buaesl  Temionepenayu:
TEIIONPOBOIHOCTh, KOHBEKIIUS, U3TyYCHHUE. Y IeJIbHAS TEIIOEMKOCTh BEILIECTBA.
KonnuecTBo TemIOTHI pH TEIIONEpeaye.

[Tonsitue 00 aauabatHoMm mpouecce. IlepBblii 3aKOH TEPMOJIMHAMUKHU.
[IpumeHeHnne mepBOro 3akoHa TEPMOJIWHAMHUKH K u3omporeccaMm. ['paduueckas
UHTEpIpeTanus padoThl rasa.

Bropoii 3akon tepmoamHamuku. HeoOpaTumocTh MpOIIECCOB B MPHUPO/IE.

TemnoBble  MamuHbl.  [IpyHOMIIBI ~ JEUCTBUS ~ TEIJIOBBIX  MAIIIMH.
[IpeoOpazoBanust »HEpPruM B TEIUIOBBIX MamuHax. KosdduuueHT mnosie3Horo
neictBua TtermnoBo mammHbl. [{ukn KapHo m ero kxod@duuueHT mosie3Horo
JNEUCTBUA. DKOJIOTHYECKHE MPOOJIEMbI TETUIOIHEPTETUKH.



TexHuueckue yCTpOMCTBA M MPAKTUUYECKOE TPUMEHEHHE: JIBUraTeib
BHYTPEHHETO CropaHusi, OBITOBOW XOJIOAMIBHUK, KOHIUITHOHED.

Jlemoncmpayuu

W3meHeHnne BHYTpPEHHEH HSHEPruy Tejla MPH COBEPIICHUH PAaOOTHI: BBUICT
MpoOKW W3 OYTBUIKM TIOJA JCHCTBHEM CXKAaTOTO BO3AyXa, HarpeBanue s¢upa B
JATyHHOU TpyOKe myTEM TpeHus (BUICOEMOHCTPAIINS ).

N3MeHeHne BHYTpeHHEN SHEPruu (TeMIlepaTyphl) Teja Mpyu TeIionepeaaye.

OneIT 1Mo ananabaTHOMY pACHIMPEHHUIO BO3AyXa (OMBIT C BO3AYIIHBIM
OTHHBOM).

Mopenu mapoBoil TypOHWHBI, IBUTATENSI BHYTPEHHETO CTOPAHMSI, PEaKTHBHOTO
JBUTATEIIS.

Vuenuueckuii oxcnepumenm, 1abopamopusie pabomol

N3mepeHne ynenbHON TEMIOEMKOCTH.

Tema 3. Azpezammuvie cocmosanus eeuwiecmea. Dazosvie nepexoonvt

[Tapoo6pazoBanue u koHjaeHcanus. Mcrnapenue u kuneHue. AOCOTIOTHAS U
OTHOCHUTEJIbHAS BJIXHOCTh BO3Ayxa. HacwllieHHbI map. YaenbHas TeIioTa
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT J1aBJICHUSI.

Tépnoe Teno. Kpucramnuyeckue u amopdHbie Tena. AHU30TPOIHS CBOWMCTB
kpuctaioB. JKunkue xpuctamwibl. CoBpeMeHHblE MaTepuaibl. llnaBienue u
KpUCTaJUIU3aius. Y iefibHas TeruioTa miasieHus. Cyoaumarnus.

YpaBHeHUE TEIIOBOrO OanaHca.

TexHuyeckre yCTpPOMCTBa W MPAKTUYECKOE MPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJOTHH MOJIYUYEHUS] COBPEMEHHBIX MAaTEpHUAJIOB, B
TOM YHCJI€ HAaHOMATEPHUAJIOB, U HAHOTEXHOJIOTUHU.

Jlemoncmpayuu

CBoliCcTBa HACHIIICHHBIX MTAPOB.

Kunenue npu moHWKEHHOM JaBJICHUMU.

CnocoObl U3MEPEHUS BIAXKHOCTH.

HaOnronenue HarpeBaHus U MIaBJICHUS KPUCTAJITMYECKOTO BEIIECTRA.

JleMOHCTpanusi KpUCTaIOB.

Vuenuueckuii sxcnepumenm, 1abopamopmsie pabomol

N3MepeHne oTHOCUTEIBHOM BIIaXKHOCTH BO3/TyXa.

Pasjen 4. DiieKTpOAMHAMHUKA
Tema 1. Inekmpocmamuka
DJIeKTpU3alMs Tel. ODJEKTpUUECKUil 3apsia. JlBa BuIAa JJIEKTPUYECKUX
3apAnoB. IIpOBOJHUKH, OUANEKTPUKA W MOJYIPOBOJHUKH. 3aKOH COXPAaHEHUS
AIEKTPUUECKOTO 3apsija.
B3aumopeiictBue 3aps0B. 3akoH KyiioHa. ToueuHblil 3JIEKTPUYECKHI 3apsif.
Onextpuyeckoe mnone. Hanpsok€HHOCTh 3nekTpuueckoro mnons. [IpuHuun



CYIEPIIO3ULHNH DJICKTPUUECKUX MOJIeH. JIMHMKM HanpspKEHHOCTH AJIEKTPUUYECKOTO
TOJIAL.

PaGora cun  anekrpoctatnueckoro  moissa.  [lorennuman.  Pa3HocTh
MOTEHIHAIOB. [IpOBOMHUMKM W JUANEKTPUKU B IJIEKTPOCTATUYECKOM MOJIE.
Jlusnextpruyeckasi MpOHUIAEMOCTb.

OnekTpoémMkocTb. KoHneHcaTop. DIEKTpOEMKOCTD IIIOCKOTO0 KOHJIEHCATOPA.
DHeprus 3apsyKEHHOT0 KOHJIEHCATOPA.

TexHuyeckrue yCTpOMCTBA M MNPAKTUYECKOE IPUMEHEHHUE: DIIEKTPOCKOII,
AIIEKTPOMETpP, DJEKTPOCTAaTHUECKas 3allluTa, 3a3€MJICHHE DIEKTPOIPHOOpPOB,
KOHJIEHCATOp, KOIIMPOBAJIBHBIN anmapar, CTpPyHHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M MPUHIMI JEUCTBUS JIEKTPOMETPA.

B3auMoelicTBrE HA3NEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEI.

IIpOoBOIHUKM B 3JIEKTPOCTATUYECKOM TIOJIE.

DJIIEKTPOCTaTUYECKAs 3a1IUTA.

JIMDAEKTPUKY B AIEKTPOCTATUYECKOM II0JIE.

3aBUCUMOCTh  JJIEKTPOEMKOCTM IUIOCKOTO KOHJEHCATopa OT IUIOLIAIu
IJTACTHH, PACCTOSHUS MEXIAY HUMU U JUAJIEKTPUYECKONU MPOHNUILIAEMOCTH.

DHeprus 3apsyKEHHOT0 KOHJIEHCATOPA.

Vuenuueckuii sxcnepumenm, 1abopamopmsie pabomol

N3Mepenne aneKTpoEMKOCTH KOHIAEHCATOPA.

Tema 2. ITocmosannbsiit 3nekmpuueckuii mox. Toku 6 paznuunvix cpeoax

DJIEKTPUYECKU TOK. YCIIOBHUSI CYIIECTBOBAHUS DJIEKTPUYECKOrO TOKA.
Uctounuku Toka. Cuna toka. [TocTosHHBIN TOK.

Hanpsixenue. 3akon Oma aJ1s ydyacTka LEnu.

DIIEKTPUYECKOE CONPOTHUBIICHHE. Y ACIBHOE CONPOTHUBIICHHE BELIECTBA.
ITocnenoBarenbHOE, MAPAIIIENBHOE, CMEIIAHHOE COEAUHEHNE ITPOBOIHUKOB.

PaGora oamektpuyeckoro Toka. 3akoH JDkxoyms—Jlenma.  MomHOCTB
AIEKTPUYECKOTO TOKA.

DJIEKTPOJBUKYILAsl CUJIAa U BHYTPEHHEE CONPOTUBIICHHE MCTOYHHKA TOKA.
3akon OMa 15t MOJTHOM (3aMKHYTOM) AnekTpruueckoit nenu. KopoTkoe 3ambikaHue.

ONEeKTpOHHAss  NPOBOJMMOCTb  TBEPABIX  METAJUIOB. 3aBUCUMOCTh
CONIPOTHUBJIEHUSI METAIIOB OT TEMIIEpaTypbl. CBEPXIIPOBOIUMOCTD.

DIIEKTPUYECKHN TOK B BaKyyMme. CBOMCTBA AJIEKTPOHHBIX ITyYKOB.

[TonynpoBOAHUKN. CobcTBeHHast 151 IpUMeECHas MIPOBOAUMOCTD
moJTynpoBoAHUKOB. CBoiicTBa p—N-niepexoaa. [lomynpoBo HUKOBBIE TPUOOPHI.

ONEeKTpUYEeCKHii TOK B  pacTBOpax M  paciulaBax  dJIEKTPOJIUTOB.
DIIEKTPOIUTHYECKAS TUCCOLMAUS. DIEKTPOIIU3.



OnekTpudeckuii TOK B ra3zax. CaMOCTOSATENbHBIA M HECAMOCTOSTEIbHBIM
paspsaa. Monunus. [1nazma.

TexHuyeckre yCTpPOWCTBA M MPAKTUYECKOE NPUMEHEHHE: aMIepMETD,
BOJIBTMETpP, PEOCTAaT, HCTOYHUKUA TOKA, OJJIEKTPOHArpeBaTEIbHbBIE MPHOOPHI,
AJIEKTPOOCBETUTEIBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHHUS, BAKYyMHBIN JHO/,
TEPMUCTOPHI U POTOPEIUCTOPHI, MOTYTPOBOTHUKOBBIN TNO/, FaIbBAaHUKA.

Jlemoncmpayuu

N3MepeHne Cuiibl TOKa U HANPSKEHHUS.

3aBUCUMOCTh CONPOTUBIICHUS LUUIMHAPUYECKUX MPOBOAHUKOB OT JJIMHBI,
IJIOIIA/IN TTOTIEPEYHOTO CEUYEHUS U MaTepuaa.

CMmelaHHOE COeJUHEHNE IPOBOIHUKOB.

[IpsMoe wu3MEpeHHe >SIEKTPOIABIXKYIIEH cuibl. KopoTkoe 3aMblkaHue
raJIbBAHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCHUMOCTh COITPOTUBIICHUS METANIOB OT TEMIIEPATYPBHI.

IIpoBOIMMOCTE IIEKTPOIUTOB.

HckpoBoit pa3psii 1 NpOBOJAUMOCTb BO3AyXa.

OOHOCTOPOHHSISI NPOBOAMMOCTD TUOAA.

Yuenuueckuii sxcnepumenm, 1abopamopisie pabomol

N3yueHne CMEIaHHOIO COEIMHEHUS] PE3UCTOPOB.

N3mepenne 3IeKTpOABUKYILEH CHIIbI UCTOYHHUKA TOKA U €r0 BHYTPEHHETO
CONPOTHBIICHUSI.

Habmronenue snexrpoimsa.

MexknpeamMeTHbie CBSI3U

N3yuenue kypca ¢usuku 0a3oBoro ypoBHs B 10 kiacce OCyIIECTBISETCA C
YYETOM COJAEPKATEIbHBIX MEXKIPEAMETHBIX CBS3€d C KypcamMH MaTeMaTHKH,
OMoNOTHUH, XUMUH, TeoTpadun U TEXHOJIOTHUH.

Meswxcnpeomemuvie nowsimusi, CBA3aHHBIE C M3YYEHHUEM METOJOB HAYYHOTO
MO3HAHUS: SIBJICHWE, HAay4yHbIA (akT, rumnoresa, (uanyeckas BeIUYMHA, 3aKOH,
Teopusi, HAOIIOACHHE, IKCIIEPUMEHT, MOJCIUPOBaHHUE, MOJEIb, U3MEPEHHUE.

Mamemamuxa: penieHHMEe CHCTEMbl YpaBHEHMH, JUHEHHass (QyHKUu,
napabosna, runepbosia, uX rpa@uKd U CBOMCTBA, TPUTOHOMETPpUUYECKHE (DYHKIIMU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIMH Ha OCU KOOPJMHAT, CIIOKEHNUE BEKTOPOB.

Buonocus: mexaHndyeckoe IBIKEHUE B KUBOW mpupoae, AuPdys3usi, ocMoc,
TEIUIOOOMEH KUBBIX OPraHU3MOB (BUIbI TEILJIONEPEaayH, TEMIOBOE PaBHOBECHUE),
AIIEKTPUYECKHUE SIBJICHUS B )KUBOM MIPUPOJIE.

Xumus: IUCKPETHOE CTPOEHUE BELIECTBA, CTPOCHHE aTOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJSPHAs Macca, TEIUIOBbIE CBOWCTBA TBEPHABIX TEJ, XKUAKOCTEH M



ra3oB, 3JICKTPUYECKHE CBOWCTBA METAJUIOB, 3JIEKTPOJUTUYECKAS IUCCOLUALMS,
raJibBaHUKA.

l'eoepagus: B1aXXHOCTb BO3/yXa, BETPhI, 0apOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHHE ABMKEHUN C HCIOJIB30BAHHEM MEXAaHU3MOB,
YYET TpEeHUsI B TEXHUKE, MOJIIUIMHUKYA, HWCIOJIb30BAaHUE 3aKOHA COXpPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET U JPYyTue), JABUTATENIb BHYTPEHHETO
cropanusi, maposasi TypOuHa, ObITOBOM XOJOJAMJIbHUK, KOHAUIIMOHED, TEXHOJIOTUU
MOJIyYeHHs] COBPEMEHHBIX MAaTepHalioB, B TOM 4YHCJIE HaHOMATEepHAJIOB, W
HAaHOTEXHOJIOTUH, 3JIEKTPOCTATUYECKAsl 3allUTa, 3a3€MJICHUE 3JIEKTPOIpPUOOPOB,
KCEpOKC, CTPYMHBIH OPUHTED, AJIEKTPOHArpeBaTEIbHbBIE pUOOPHI,
AJIIEKTPOOCBETUTEBHBIE MPUOOPHI, rajbBaHUKA.

11 KITACC

Pa3nes 4. DiieKTpOAMHAMHUKA

Tema 3. Maznumnoe nozie. In1eKmpomMazHuUmMHAA UHOYKYUA

[ToctostHHbIE ~ MarHuTBL.  B3anMOAEHCTBME  TOCTOSAHHBIX ~ MAarHUTOB.
MaruutHoe mone. Bekrop marHuTHOM wuWHAYKOuMH. [IpuHIMND cynepno3unun
MAarHATHBIX NOJIeW. JIMHMM MarHWTHOM MHAYKUMU. KapTWHa NMHHWI MarHUTHOM
VHJYKLHWHU [10JI1 HOCTOSTHHBIX MAarHUTOB.

MarautHOe 10J€ TPOBOJHMKA C TOKOM. KapTuHa JIMHUMH WHIYKUWH
MAarHMTHOTO TOJISI JJIMHHOIO IPSIMOTO NPOBOJHUKA W 3aMKHYTOTO KOJBLIEBOIO
MIPOBOAHUKA, KaTYyIIKH ¢ TOKOM. OnbIT Dpcrena. BzanmoneicTere npoOBOIHUKOB C
TOKOM.

Cuna AmMnepa, €€ MOZyJib U HAIIPaBJICHHUE.

Cuna Jlopeniia, €€ MOIy/Ib M HallpaBiieHUE. [[BrKeHHE 3apsiKEHHOW YaCTUIIbI
B OJJHOPOJHOM MarHuTHOM IMojie. PaboTa cunsl Jlopena.

SBneHne DNEKTPOMArHMTHOM HMHAYKIMU. [IOTOK BekTOpa MarHUTHOM
MHIYKIUU. OJEKTPOJBHXKYILAS CUJIa HWHAYKIUU. 3aKOH 3JIEKTPOMAarHUTHOM
uHaykuuu dapanes.

BuxpeBoe nsnekTpudeckoe mojie. ODJCKTPOABWKYILAS CHia WHAYKIUU B
IIPOBOAHUKE, IBUKYILEMCS ITOCTYNATENBHO B OJHOPOAHOM MarHUTHOM IIOJIE.

[IpaBuio Jlenna.

NHnyKTUBHOCTh.  SIBJIEHME CaMOMHIYKIMHU. OJEKTPOJBIDKYILAs  Ccuia
CaMOMHAYKLUH.

DHeprusi MAarHUTHOTO TOJISI KATYLIKHU C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.

TexHuyeckne yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: IOCTOSHHbIC
MAarHuThbl, JJEKTPOMArHUTHI, JJEKTPOABUrATEIb, YCKOPUTEIU DSJIEMEHTAPHBIX
YacCTULl, NHYKIIMOHHAS I€Yb.



Jlemoncmpayuu

OmnsIT IpcTena.

OTKJIOHEHHE JICKTPOHHOIO ITyYKa MArHUTHBIM TIOJIEM.

JIuHMM UHTYKIIUY MarHUTHOTO TOJIS.

B3auMoelicTBrE IByX TPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JlenicTBue cuibl JIOpeH11a Ha HOHBI AJIEKTPOJIUTA.

SIBiIeHME AEKTPOMArHUTHON UHIYKIIUU.

IIpaBuno Jlenna.

3aBUCUMOCTD JJICKTPOABIKYIIECH CUJIbI MHAYKIHUH OT CKOPOCTH U3MEHEHUS
MarHuTHOTO ITOTOKA.

SIBlIeHME CAMOMHTYKIIUH.

Vuenuueckuii oxcnepumenm, 1abopamopmsie pabomoi

N3yyeHne MarHuTHOTO MOJISI KATYIIKU C TOKOM.

HccnenoBanue nelCTBUSA MOCTOSSHHOTO MAarHUTa HA PAMKY C TOKOM.

UccnenoBanue siBIEHUS 3JIEKTPOMATHUTHOM UHIYKIIHH.

Pa3nen 5. KosieGanusi u BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazHUMHbLE KOJ1€OAHUA

Konebarenbnast  cucrema. CBOOOJHBIE  MEXaHMYECKHE  KOJeOaHUSI.
INapmonnueckue konebanus. [lepumona, wacrora, amrumryaa u ($aza KoieOaHUU.
[IpyXuHHBI MasTHUK. MaTreMaTH4eCKH MasTHUK. YPAaBHEHHE TapMOHHYECKHUX
konebanuii. [IpeBpanieHue 3Hepruu Npu rapMOHUYECKUX KOJIEOaHUSIX.

KonebGarenbupiii  kOHTYp. CBOOOJHBIE AJIEKTPOMAarHUTHBIE KOJeOaHUS B
UJCATBHOM KOJIEOATeIbHOM KOHTYpE. AHAJIOTUS MEXKIy MEXaHHYECKUMHU U
ANEKTPOMATHUTHBIMU KoJsieOaHusiMu. @Dopmyna TomcoHa. 3akOoH CcoOXpaHEHUs
SHEPIUU B UJICAJTLHOM KO0JIE0ATEIbHOM KOHTYPE.

[IpeacraBienue o 3aryxarolmux KoyieOaHUsX. BbIHYKIE€HHbIE MEXAHUYECKHE
konebanusi. Pezonanc. BeiHyXIeHHBIE 2JIEKTPOMAarHUTHBIC KOJICOaHMsI.

Ilepemennbiii  TOK. CUHyCOMAQIbHBIM TEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKAa. AMIUIUTYJHOE€ W JACHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsKEHUSL.

Tpanchopmarop. [Ipons3BoACTBO, Mepeaadya U MOTPEOICHUE DIICKTPUIECKON
SHEPTrUU. DKOJIOTMUECKUE PUCKU TNPU MPOU3BOACTBE 3eKTposHepruu. KynpTypa
WCTIOJb30BaHUSA AJIEKTPOIHEPTI U B TIOBCETHEBHOM KU3HH.

TexHuueckne yCTpOMCTBA M MNPAKTUYECKOE NPUMEHEHHE: BJIEKTPUUYECKUU
3BOHOK, T€HEPATOp MEPEMEHHOTO TOKA, TUHUU 3JIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KoJeOATENbHOW CHUCTEMbl (MPY>KUHHBIA WA
MaTeMaTUYECKUI MASTHHK).



Habmronenue 3aTyxaromnux KojaeoaHui.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHUM.

Hab6nronenue pe3onanca.

CB0OOIHBIE 2TIEKTPOMArHUTHBIE KOJICOAHUS.

OcuminorpaMmsl (3aBUCUMOCTH CHJIBI TOKA M HAMPSHKEHUSI OT BPEMEHU) IS
AJEKTPOMArHUTHBIX KOJICOaAHUMN.

Pe3onaHc mnpu MOCIENOBATENBHOM COEIMHEHHH pE3HCTOpa, KaTyIIKH
WHJIYKTUBHOCTH U KOHJIEHCATOpA.

Mopesnb JIMHUH 3JIEKTPONEePEIayH.

Vuenuueckuii sxcnepumenm, nabopamopmwie pabomul

HccnepoBanue 3aBUCMMOCTH NEPHOJA MajbIX KOJIeOaHUM Ipy3a HA HUTH OT
JUTMHBI HUTH U MacChl Ipy3a.

HccnepoBanre TMEPEMEHHOrO0 TOKa B LENM W3  IOCJIEA0BATEIBHO
COEAMHEHHBIX KOHAEHCATOPa, KATYIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpoMazZHUNHblE 60IHbI

MexaHnueckue BOJHBI, ycioBusi pacnpoctpaneHus. llepumon. CkopocTb
pacrpocTpaHeHuss MW JUIMHA BOJIHBL. [lomepeuHble W MPOJOJIbHBIE BOJHBI.
Nutepdepenius u qudpaxius MeXaHUIeCKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. BeicoTa ToHa. TemOp 3ByKa.

DJIEKTPOMArHUTHBIC BOJHBI. Y CIIOBUS U3JIyYEHUS JICKTPOMArHUTHBIX BOJIH.
B3anmnas opuenrtanus BektopoB E, B, V B anexktpomarautHoi BonHe. CBOMCTBa
ANIEKTPOMATHUTHBIX BOJIH: OTPa)KEHUE, MpEIOMIICHUE, MOJspu3alus, Tudpakius,
unTepdepenius. CKOpocTh 3JIEKTPOMArHUTHBIX BOJIH.

[Ixana >MeKTPOMarHUTHBIX BOJIH. [IprMeHEeHuEe 3JIeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI paIUOCBA3M U TENIEBUICHUA. Pagnonokanusi.

DNEeKTPOMArHUTHOE 3arpsi3HEHUE OKPY>KAIOIIEH Cpeibl.

TexHuyeckre yCTpPOMCTBA M MPAKTHUUYECKOE MPUMEHEHHUE: MY3bIKAIbHBIC
MHCTPYMEHTBI, YJIbTPA3BYKOBasi JUArHOCTUKA B TEXHUKE M MEIUIIMHE, pajap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-meus.

Jlemoncmpayuu

OO6pazoBaHue 1 pacIpOCTPaHEHHUE MOMEPEUHBIX U TIPOJOJIbHBIX BOJIH.

KomneOGmromieecs Te10 Kak HCTOYHUK 3BYKa.

Hab6nronenue oTpakeHust ¥ PeTOMIICHHS] MEXaHUYECKHUX BOJTH.

Hab6nronenue unrepdepenimm u [udpakiini MEXaHUIECKUX BOJTH.

3BYKOBOW PE30HAHC.

HaGnronenue cBsI3M TPOMKOCTH 3ByKa W BBICOTHI TOHA C aMIUIUTYAOW U
4acTOTOU KoseOaHuil.



Hccnenoanue CBOMCTB  DJJICKTPOMAarHUTHBIX  BOJIH: OTpaXk€HHUe,
npesioMIIeHUE, TOJSIpU3anus, TUGpPaKIKs, UHTepPepeHIus.

Tema 3. Onmuka

I'eomerpuueckass ontuka. I[IpsMonuHENHOE pacIpoCTpaHEHUE CBETA B
OIHOpOJHOM cpene. JIyd cBera. ToueuHbli HICTOUHUK CBETA.

OTtpaxkenue cBera. 3aKOHbI OTpaxkeHus cBeTa. [locTpoeHue n3o00pakeHui B
IIJIOCKOM 3€pKaje.

[Ipenominenue cBera. 3aKOHBI MPETOMIICHUS CBETa. AOCOIIOTHBIN MTOKa3aTellb
npenomiieHus. [lonHoe BHyTpeHHee oTpaxkeHue. lIpeaenbHbIl yroy IMOJIHOTO
BHYTPEHHETO OTPAKECHHUSI.

Hucnepcus csera. CinoxHbIN cocTaB Oenoro cseta. L{Ber.

CobOuparomue U pacceuBaromve JMH3bl. ToHkass nmH3a. DokycHoe
pacCTOSIHUE M ONTHYECKas CHila TOHKOM JuH3bL. [locTpoeHue u3oOpaxeHuil B
coOuparIIKX U pacceuBaroluX JuH3aX. DopMmyrna TOHKOW JIMH3BL. YBEIUYEHUE,
JTaBaeMo€ JIMH30M.

IIpenenbl IPUMEHUMOCTH FEOMETPUYECKOM ONTUKH.

BonnoBas ontuka. WHrepdepenuus cBera. KorepeHTHble HMCTOYHHKH.
VYcaoBus HaOmoOIEHWS MAaKCUMYMOB M MHUHHUMYMOB B HMHTEP(PEPEHIIMOHHON
KapTHHE OT JBYX CHH(A3HBIX KOT€PEHTHBIX HICTOYHHUKOB.

Hudpakuus cBera. JudpakiuoHHas pemérka. YciaoBHe HaOIIOACHUS
[JIaBHBIX ~MAaKCUMyMOB TP  MaJ€HUM MOHOXPOMATHYECKOrO CBETa Ha
TU(PaKIUOHHYIO PEHIETKY.

[Tonsapu3zanus ceera.

TexHHUecKre YCTpOMCTBA W IPAKTHYECKOE IPHUMEHEHHE: OYKH, JIyna,
¢doToamnmapaT, NPOEKIHOHHBIA anmnapar, MHKPOCKOI, TEJIECKOI, BOJOKOHHAA
ONTHKA, TUPPAKIUOHHAS PEIIETKA, TOJIPOU.

Jlemoncmpayuu

[IpsMOnMHENHOE pPACHPOCTPAHEHUE, OTPAXKEHUE M MPEIOMIICHHE CBETA.
OnTuyeckre npudOpBHI.

[TonHoe BHYTpeHHEe oTpaxeHue. Mojenb CBeToBOAA.

UccnenoBanue cBONCTB N300pakeHUN B JTMH3aX.

Mojaenn MUKpOCKOIIa, TEJIECKOIIA.

Habmronenue unrepdepeHimm crera.

Habmronenune nudpakiuu ceera.

Habmronenue nucnepcuu cBerta.

[TonyyeHue criekTpa ¢ TOMOUIBIO PU3MBI.

[TonyuyeHue criekTpa ¢ TOMOUIBI0 AUPPAKIUOHHON PEIIETKY.

Hab6nronenue nossipusaiiuu cBeTa.

Vuenuueckuii sxcnepumenm, 1abopamopmsie pabomol



N3mepenne nokasarens NpeJOMIICHHS CTEKIIA.
HccnenoBanue cBOMCTB M300paXeHH B IMH3AX.
Habmtonenue nucnepcuu cBera.

Pa3nes 6. OCHOBBI cielUAILHONH TEOPUHM OTHOCUTEILHOCTH
['panunpl  OpUMEHMMOCTHM  KJIAcCMYecKorM  MexaHuku.  [locTtynatsl
CIIEIMAIIBHOW TEOPUM OTHOCHUTEIIBHOCTH: HMHBAPUAHTHOCTH MOZYJIA CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEILHOCTH DUHIITEIHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEMJICHUE BPEMEHU U COKPAILICHUE
JUTHHBI.
DHEPrus ¥ UMITYJIbC PEIATUBUCTCKON YAaCTUIBI.

CBsI3p MacCChl C JHEPrUer U UMITYJIbCOM PEIATUBUCTCKOW YAaCTULIBI. DHEPrUs
IIOKOSI.

Pa3znen 7. KBantoBas ¢pusuka

Tema 1. Dnemenmot K6anmogol onmuKu

®otonbl. opmyna [1nanka cBsi3u 3HEpruu (OTOHA C €r0 YaACTOTOM. DHEPTHs
Y UMITyJIbC (POTOHA.

OtkpeiTre u uccienoBanue Gorordpdexra. OnbiTel A. I'. CroneroBa. 3akOHBI
dboTorddexra. YpapHenue DiHimTeHa i porosrdpdexra. «KpacHas rpanuiiay
doToaddekra.

JlaBnenue cBera. OnbiTol 1. H. JleGenena.

XHUMHUYECKOE JEUCTBUE CBETA.

TexHudeckue yCTpOHMCTBAa M TMPAKTUYECKOE IpPUMEHEHHE: (POTOAIEMEHT,
(doTomaTUMK, COJTHEUHAs Oarapes, CBETOANO/I.

Jlemoncmpayuu

®oT03(¢heKT Ha YCTaHOBKE C IIMHKOBOM IIJIACTHHOM.

HccnenoBanue 3akoHOB BHEIIHETO (poToaddekra.

CBeToano.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmwiTel Pe3epdopaa mo paccessHui0 o -4acTHIL.
[Inanerapnas mopmens aroma. Iloctrymatel bopa. M3nydyeHune u moriomieHue
(GOTOHOB MpU Mepexojie aToMa C OJHOIO YPOBHSI SHEPrHMM Ha Jpyroil. Bumsl
criekTpoB. CIIEKTp YPOBHEW SHEPTUU aTOMa BOJOPOJA.

BonnoBele cBoiicTBa yactuu. Bonnsl ne bpoinsa. KopnyckynsspHo-BOIHOBOM
Ty aJTu3M.

CHoHTaHHOE U BBIHYKJIEHHOE U3ITyYEHHE.

TexHuueckue ycTpOWCTBA M NPAKTUYECKOE TNPUMEHEHUE: CIEKTPaIbHBIM
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBBIM KOMIIBIOTED.



Jlemoncmpayuu
Mognens onbita Pezepdopna.
Ornpenenenue JJIMHBI BOJIHBI JIa3epa.
Hab6nronenue nuHedvaTsix ClIEKTPOB U3TYUCHUS.
Jlazep.
Yuenuueckuii oxcnepumenm, 1abopamopmsie pabomol
Habmronenue muHeiyaToro CekTpa.
Tema 3. Amomnoe adpo
OKCIEPUMEHTBI, JTOKA3bIBAIOIINE CJOKHOCTh CTpPOCHUS snpa. OTKpbITHE
paanoaktuBHOCTH.  OmbiThl  Pesepdopma 1o ompedenieHHI0  cocTaBa
paanoakTuBHOTO uU3inydyeHus. CBoiictBa anbda-, OeTa-, TraMMa-u3JIy4eHHUS.
BnusiHne pagnoakTUBHOCTH HA KUBBIE OPTaHU3MBL.
OTtkpeiTHE TpoTOHAa U HelTpoHa. HykinonHnas mopens snpa IeiizenOepra—
NBanenko. 3apsn sapa. MaccoBoe uncinio sapa. M30Torsbl.
Anbda-pacnaa. ODIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnajn. [amma-
U3Jly4yeHue. 3aKOH PaJuOaKTUBHOIO pacraja.
DOHeprus CBA3U HYKJIOHOB B sifipe. SAnepubie cuibl. JledekT Macchl sipa.
SnepHble peakuuu. JleneHue u CUHTES sI€ep.
Anepnsiii peaktop. TepmosiaepHsiii cuHTe3. [IpobieMbl M HEPCHEKTHUBBI
AIEPHON SHEPIETUKH. DKOJIOTHYECKUE ACTIEKTHI AEPHON SHEPTETUKHU.
DneMeHTapHble YacTULbl. OTKPBITHE MO3UTPOHA.
Mertoabl HAOTIOIEHUS M PETUCTPAIIAN DJIEMEHTAPHBIX YaCTHII.
dyH1aMEeHTaJIbHbBIE B3aUMOJIeHCTBUA. EAMHCTBO pr3ndeckoit kKapTUHBI MUpA.
TexHuyeckre yCTpoMCTBAa M NMPAKTUYECKOE NMPUMEHEHUE: TOZUMETP, Kamepa
BuiibcoHa, siiepHblil peakTop, aToMHasi 0omoa.
Jlemoncmpayuu
CY€TYMK MOHU3UPYIOIIUX YACTHUII.
Vuenuueckuii sxcnepumenm, 1abopamopmsie pabomol
HccnenoBanue TpekoB yacTuil (TI0 TOTOBBIM (poTorpadusim).

Pa3jes 8. DiieMeHThI ACTPOHOMHUU U ACTPOPU3NKH

Otarnbl pa3BUTHS acTpoHOMUU. [IpuKkinagHOe U MUPOBO33PEHUYECKOE 3HAUCHUE
aACTPOHOMHUH.

Bun 3Bé3gHoro Heba. Co3Be3gus, SpKHe 3BE3NBI, IUIAHETBHI, UX BHIMMOC
JIBYDKEHIUE.

CoiHeuHast cucTeMa.

Connne. ConHeuHast akTUBHOCTh. McrtouHuk sHepruu CoJiHIITA M 3BE3.
3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpamMma «CHEKTpaldbHBIM Kilacc —
CBETHUMOCTBY». 3BE3IBI TJIABHOHM IIOCIENOBATEIBHOCTH. 3aBHCHMOCTH «Macca —
CBETHUMOCTBY» JJIsI 3BE3]l IJIaBHOM IMOCJEI0BAaTEIbHOCTH. BHyTpeHHee cTpoeHue



3BE311. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKACHUN W 3Boatounu ConHua u
3BE3/1. DTaIlbl )KM3HU 3BE3.

Muieunsiii [IyTe — Hama I'amaktuka. Ilonmoxenune u aBwxkeHue CoyHIA B
INanaktuke. Tunel ranaktuk. Pagnoranaktuky u kBasapbsl. UEpHBIE ABIPHI B sSApax
TaJIAKTUK.

Bcenennas. Paciupenne Beenennoil. 3akon Xa06ia. Pazoeranue rajakTuk.
Teopus bosiboro B3pbiBa. PEIMKTOBOE U3TydYEHHUE.

MacmrabHas ctpykrypa Beenennoil. Meraranaktuka.

Hepeménnsie mpoOaeMbl aCTPOHOMMH.

Vyenuueckue nabnooenus

Habnronenuss HEBOOPYKEHHBIM IJ1a30M € MCIOJIB30BAHUEM KOMIIBIOTEPHBIX
MPWIOKEHUHN JJI ONpPENeSICHUs MOJ0KEHN HEOECHBIX 00OBEKTOB HA KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3ars1 CEBEPHOro MOJyIIapys U IPKHUE 3BE3BI.

Hab6nronenus B reneckon Jlynsl, manet, Mueunoro I1ytu.

O0o01maoLIee MOBTOPEHUE

Ponp Qusuku © acTpoHOMHUM B HKOHOMUYECKOH, TEXHOJOTMYECKOMH,
COLIMAJIBHOM M 3TUYECKOHN cepax IeAaTeTbHOCTH YEI0BEKa, pOJib U MECTO (PU3UKU
Y ACTPOHOMHH B COBPEMEHHOI HAay4YHOW KapTHHE MUpPA, poiib (PU3UUECKON TeOpun
B (OpPMHUPOBAHMHM TIPEACTABICHUM O (PUINYECKOM KapTUHE MHpaA, MECTO
(¢u3nyeckoil KapTUHBI MHpa B 00ILIEM PSAY COBPEMEHHBIX €CTECTBEHHO-HAayYHBIX
MIPEJICTABJIEHUH O TIPUPO/IE.

MexnpeamMeTHble CBS3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHs B 11 kiacce ocylecTBIsieTCs C
Y4ETOM COJAEPIKATEIBHBIX MEKIPEIMETHBIX CBA3EH C KypcaMHM MAaTEMaTHKH,
OMOJIOTUH, XUMUH, Treorpaduu U TEXHOJIOTHUH.

Medswxcnpeomemnvie nousimusi, CBA3aHHBIE C MU3YYEHHUEM METOJOB HAYYHOTO
NO3HaHMS: SIBJICHHE, Hay4yHbId (pakT, rumoresa, (uanMyeckas BEIUUYMHA, 3aKOH,
Teopusi, HAOIIOACHNUE, SKCIIEPUMEHT, MOJIEJINPOBAHNE, MOJIEb, U3MEPEHHE.

Mamemamuka: pelmieHHE CUCTEMBbl YpPaBHEHUH, TPUTOHOMETPUYECKHUE
(yHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO, BEKTOPHl M HMX NPOCKUMH HA OCH KOOPAHMHAT, CJIOKEHUE BEKTOPOB,
MIPOU3BOJHBIE 3JEMEHTAPHBIX (YHKIUN, NPU3HAKK TOJ00US TPEYroJbHUKOB,
oTmpeeeHIe MIOMIAAN IIOCKUX (GUTYp U 00bhEMa Tell.

buonocusa: »nekTpuueckue SBICHHS B JKUBOW MpUPOJE, KoJieOaTelabHbIE
JIBUKEHUS B KUBOM NMPUPOJE, ONITUYECKUE SABICHUSA B )KUBOMW NMPUPOJE, ICUCTBUE
paauanny Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOCHHE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKasA CTPYKTYpa TBEPIBIX
TEJN, MEXaHU3Mbl OO0pPa30BaHUA KPUCTAUIMYECKOM PEHIETKH, CIEKTPaIbHBIN
aHaIM3.



l'eocpaghusa: MarHuTHBIE TIONMIOCA 3€MJIM, 3aJ€Kd MAarHUTHBIX PYII,
(doTochEMKa 3eMHOM MTOBEPXHOCTH, MPECKA3AHNE 3eMIIETPICEHUH.

Texnonoecus: JWHUM DJIEKTpOIIEperay, TEHEpaTop IEPEMEHHOIO0 TOKa,
ANEKTPOJBUraTENb, WHAYKUIMOHHAS M€4Yb, pajap, PaiHuONPUEMHUK, TEIEBU30D,
aHTeHHa, TenedoH, CBY-neub, NMpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
CoJIHEYHas Oarapesi.



2. IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O
HPEIMETA

OcBoernne ydeOHOro mpeamera «Duswmka» Ha ypOBHE CpPEAHETO OOIIEro
oOpasoBanusi (0a30BbIi YPOBEHB) JOJDKHO OOCCIICUHUTHh JOCTIDKCHHE CIICTYIOIINX
JMYHOCTHBIX, METAIIPEIMETHBIX M MTPEIMETHBIX 00Pa30BaTEIbHBIX PE3yIbTATOB.

JINMYHOCTHBIE PE3YJIbTATHBI

JIM4HOCTHBIE pe3yabTaThl OCBOCHMS yueOHOro npenMera «Dusmka» T0KHbI
OTpakaTh TOTOBHOCTh M CIOCOOHOCTH OOyYalomMXCSl PYKOBOJCTBOBAThHCS
c(hOpMUPOBAHHOW BHYTPEHHEH MO3UIUEH JIMYHOCTH, CUCTEMOU IIEHHOCTHBIX
OpUEHTAllUM, TO3UTHUBHBIX BHYTPEHHUX  YOEXKIECHUH, COOTBETCTBYIOIIUX
TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO 00IIeCTBa, pacIIUpeHHE >KU3HEHHOTO
ONbITA U OMbBITA AEATEIBHOCTH B MPOILECCE PEATN3ALUNUA OCHOBHBIX HANPABICHUN
BOCIIUTATEJILHOM JEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaskaIaHCKOro BOCTIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKAAHCKON MO3UIIUN 00YUaAIOIIETOCS KaK aKTUBHOTO U
OTBETCTBEHHOTO 4YJI€HA POCCUIICKOTO OOIIECTBA;

MPUHATAE  TPATUIMOHHBIX  OOIIEYEIOBEUECKUX  T'YMAHUCTHUYECKUX U
JTEMOKPATUUECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIBHOCTh B MHTEPECAX T'PAXKIAHCKOTO
00111ecTBa, y4acTBOBATh B CAMOYTIPABJIICHUHU B 00pa30BaTEIbHON OpPTaHU3aIINHY;

YMEHHE B3aUMOJIEUCTBOBATH C COI[MATIbHBIMU HUHCTUTYTaMH B COOTBETCTBUU C
uX (QYHKIUSIMHU U HA3HAYCHUEM;

TOTOBHOCTh K TYMAaHUTAPHOW U BOJIOHTEPCKOM JIEATETLHOCTH;

2) NIaTPHOTHYECKOT0 BOCTIMTAHMS

c(hOpMHUPOBAHHOCTH POCCHICKOMN TpaXKJaHCKOH UJICHTUYHOCTH,
NaTPUOTU3MA,;

[IEHHOCTHOE OTHOIIIEHHE K TOCYJapCTBEHHBIM CHMBOJIAM, JIOCTHXKEHUSIM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUSI:

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOI'O CO3HAHM S, STUYECKOTO MMOBEICHNUS,

CITIOCOOHOCTh OIIEHUBATh CHUTYaIlMI0 W MPUHUMATh OCO3HAHHBIC PEIICHHUS,
OPUEHTHUPYSICh HAa MOPAJIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH, B TOM YHUCJIC B
NESITEIIbHOCTU YYEHOTO;

OCO3HAHME JUYHOTO BKJIAJIa B TOCTPOSHUE YCTOMYMBOTO Oy IyIIIETO;

4) 3CTeTHYECKOT0 BOCIIMTAHNS

ACTETUYECKOE OTHOILICHUE K MUPY, BKIIFOYAsk SCTETUKY HayYHOTO TBOPYECTBA,
npucyiero Gu3nyeckoil Hayke;



5) TpyA0BOTr0 BOCIIMTAHMS :

MHTEpEC K pa3iu4yHbIM cdepaM NmpodhecCHOHANBHON MeATEIbHOCTH, B TOM
YHCIIe CBA3AHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHE COBEPILATh OCO3HAHHBINA BBIOOD
Oynyiel mpopeccuu 1 peau30BbIBATh COOCTBEHHBIC KU3HEHHbBIC IJIAHBI,

TOTOBHOCTh M CIOCOOHOCTh K 00pa30BaHUIO U CaMOOOpPa30BaHUIO B OOJIACTH
(GU3UKY HA TPOTSKEHUU BCEH KU3HH,

6) IKOJIOTHYECKOT0 BOCTTUTAHUSI:

c(OPMHUPOBAHHOCTh IKOJIOTHUECKON KYJIbTYphl, OCO3HAaHUE TI00ATBLHOTO
XapakTepa 3KOJOTHUYECKHUX TpooIieM;

IJTAHUPOBAHKE U OCYIIECTBIICHUE JEUCTBUN B OKPYXKAIOIIEN CPEJI€ HA OCHOBE
3HAHMSA 1eJIEW yCTOMYNBOIO Pa3BUTHS YEJIOBEYECTBA;

pacIIMpEHUE OIbITa JEATEIBHOCTH HKOJIOIMYECKOM HAIpPaBJICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAaHUH 110 (QU3HUKE;

7) IEHHOCTH HAYYHOTO TIO3HAHHUSI:

c(hOPMHUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOILETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3NYECKON HAYKHU;

OCO3HAaHWE LIEHHOCTH HAYYHOW JESITEeIbHOCTH, TOTOBHOCTh B IpOIECCEe
u3yyeHuss (U3MKH  OCYIIECTBIIATh  IPOEKTHYD M  HCCIIEIOBATEIBCKYIO
NEeATENbHOCTh UHNBUIYAIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATDI

Ilo3HaBaTe/IbHbIE YHUBeEpPCAJIbHbIE yUeOHbIe 1elicTBUs
ba3oBble Jiornueckue AeMcTBHA:
CaMOCTOSITENIbHO  (hOpMYyJIUpOBaTH M aKTyallM3UpOBaTh  MPoOJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTIPENEIIATh LENU JEATeIbHOCTH, 3aJlaBaTh IMapaMeTpbl U KPUTEPUU HX
JIOCTHKEHUS,
BBISBIIATh ~ 3aKOHOMEPHOCTH M IPOTHBOPEUYHS B  PacCMaTPHUBACMBIX
(bU3HUECKUX SBJICHUSIX;
pa3pabaThiBaTh IJIAH PEIICHUS MPOOJIEMBbI ¢ yU4ETOM aHalM3a WMEIOIIUXCS
MaTepHaTbHBIX U HEMATePUATLHBIX PECYPCOB;
BHOCHUTbH KOPPEKTHUBHI B ICATEIHHOCTD, OIICHUBATH COOTBETCTBUE PE3YJILTATOB
IIEJISIM, OIICHUBATh PUCKH MOCIICACTBUN NEATCIbHOCTH,
KOOPJIMHUPOBATh W  BBHINOJNHATH pabOTy B  YCJIOBHUSX  PEajbHOTO,
BUPTYaJIbLHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;
pa3BUBaTh KPEaTUBHOE MBIIIUICHUE ITPH PEIIICHUH )KU3HCHHBIX TPOOJIEM.
ba3oBbie ucciaenoBarejbCKue AeCTBUA.
BIIQJICTh HAYYHOW TEPMHUHOJIOTHEH, KIIOYEBBIMU MOHATUSIMH U METOJaMU
(puznyecKoil HayKu;



BIIAJICTh HABBIKAMHU y4E€OHO-MCCIICIOBATEIHCKON M MPOEKTHOMN NESITEIIbHOCTH
B o0yactu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIILHOMY ITOUCKY
METOJIOB pellieHus 3a1ad (U3NYECKOro COACpKaHUsS, NMPUMEHEHHUIO Pa3IUYHBIX
METOJIOB ITO3HAHMUS,

BIIAJICTh BHUJAAMH JEATEILHOCTH II0 TIIOJYYEHHIO HOBOTO 3HAHUA, €ro
WHTEPIPETANH, TPEOOPA30BAHUI0O W TPUMEHEHHUIO B PA3NIMYHBIX YyUeOHBIX
CUTYaIIMSX, B TOM YHUCJIE TIPH CO3J]aHUU YICOHBIX MPOEKTOB B 00J1aCTU (PU3UKU;

BBISIBIIATh TMPUYUHHO-CIICJCTBEHHBIC CBS3M M aKTyaJIM3upOBaTh 3ajady,
BBIJIBUTATh TUIOTE3y ©€ pEeIIeHUs, HaXOAUTh apTYMEHTHI IJIS JI0Ka3aTeIhCTBA
CBOUX YTBEP)KIACHUM, 3a/1aBaTh MapaMeTPhl U KPUTECPUHU PEIICHNUS;

aHaJM3UPOBaTh TMIOJYYCHHBIE B XOJEC PpEIIeHUS 3aJ]aud  Pe3yJIbTaThl,
KPUTHYECKH OIICHUBATh MX JIOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX
YCIIOBUSX;

CTaBUTh M (HOPMYJIHPOBATH COOCTBEHHBIE 3aJadyd B 00pa30BaTEIIbHOM
NEATEIbHOCTH, B TOM YHCIIC TIPH U3YUYCHHUH (PU3UKH;

JaBaTh OIIEHKY HOBBIM CUTYAITUsM, OIIEHUBATh MPUOOPETEHHBIHN OIIBIT;

YyMETh TIEPEHOCHUTh 3HAaHHUA 10 (HU3MKEe B TPAKTUYECKYIO 00JaCTh
YKA3HEIESTEILHOCTH,

yYMETh HHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00IaCTeH;

BBIJIBUTATh HOBBIC HJCH, PE/IaraTh OpUTHHAILHBIC TOAXObI U PEIICHHUSI,;

CTaBUTH MPOOJIEMBI U 33/1aUH, JOITYCKAIOIINE aTbTEPHATUBHBIC PEIICHUS.

Pabora ¢ undopmanmeii:

BJIaJIETh HaBBIKAMHU TOJyYCHHUS MHOOpPMAIMK (PU3HYECKOIO COACPKAHUS U3
MCTOYHUKOB PA3HBIX THIIOB, CAMOCTOSITEIbHO OCYIIECTBIISATh IIOMCK, aHaJu3,
CHUCTEMATHU3AIMI0O M HMHTEPIPETANI0 WH(POpMAIMK Pa3IMYHBIX BUIAOB M (HOpM
IIPE/ICTABIICHHUS;

OIICHUBATh IOCTOBEPHOCTH MH(OPMAIIHH;

UCIIOIb30BaTh  CPEACTBA  HMH(POPMAIIMOHHBIX M KOMMYHHKAITMOHHBIX
TEXHOJIOTUHA B PEUICHUN KOTHUTUBHBIX, KOMMYHHKATUBHBIX U OPTaHU3AIMOHHBIX
3a/a4 ¢ CcOOIoJIeHHeM TpeOOBaHUN HSPrOHOMUKH, TEXHUKH O€30MacCHOCTH,
TUTHEHBI, pecypcocOepexeHusi, TPaBOBBIX U OTUYECKUX HOPM, HOPM
nH(})OpPMAITMOHHOM 0€30TTaCHOCTH;

cO3/IaBaTh TEKCTHI (DU3UYECKOTO COJAEp)KaHHS B Pa3IU4YHBIX (popmarax ¢
y4€TOM Ha3HA4YeHUsI MHPOPMAIIUU U TIEJICBON ayIUTOPHH, BEIOUpAsi ONITUMAIIEHYIO
(dbopMy TIpeICTaBIICHUS W BH3yaJIU3alIliH.

KomMmMyHuKaTHBHBIC YHHBEpPCaJIbHbIC YUeOHbIE 1CHCTBHSA:
OCYIIECTBJISITh  OOIEHME HA YypoKax (U3MKK U BO BHE-YPOUHOU
NESTEIIbHOCTH;



pacmo3HaBaTh NPEANOCHUIKM  KOH(MDIUKTHBIX CUTyalliidi W CMsT4YaTh
KOH(JIUKTBI;

Pa3BEPHYTO MU JIOTMYHO M3JIAaraTb CBOK TOYKY 3PEHHUSA C HCIIOJIb30BAHHUEM
SI3bIKOBBIX CPEJICTB;

NOHUMATh W HCHOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW W WHIWBUAYAJIBHOU
paboTHI;

BBIOMPATh TEMATHKy M METOJBI COBMECTHBIX NEHUCTBHA C Y4ETOM OOIUX
MHTEPECOB X BO3MOKHOCTEN KAKJIOTO YJIEHA KOJIJIEKTUBA,

OPUHUMATh I[EJIHM  COBMECTHOM  JESATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATh JACHUCTBUA MO €€ JOCTHKEHHIO: COCTAaBJISITh IUIAH JCUCTBHUI,
pacupenensiaTb pojad ¢ Y4E€TOM MHEHMM Y4YaCTHHUKOB, OOCYXJaTh pE3yIbTaThl
COBMECTHOM paboThI;

OLIEHMBATh KA4E€CTBO CBOEr0 BKJIAJa M KaXJOTO YYACTHUKA KOMAaHIBI B
001Ut pe3yNbTar Mo pa3paboTaHHBIM KPUTEPHUSIM;

IpeayiaraTb HOBBIE TIPOEKTHI, OLECHHBAaTh HIEU C TMO3UIUUA HOBU3HBI,
OPUTMHAIBHOCTH, MMPAKTUYECKON 3HAUUMOCTH;

OCYILIECTBJIATh TO3UTUBHOE CTPATETMYECKOE TOBEICHHE B Pa3IUYHBIX
CUTYaIUsX, IPOSIBIISATh TBOPUECTBO U BOOOpakeHUE, ObITh HHUIIMATUBHBIM.

PeryisiTuBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUA
Camoopranusanus:

CaMOCTOSATENIbHO OCYLIECTBISATh MMO3HABATENIbHYIO NESITEIbHOCTh B 00JacTH
(U3MKM W aCTPOHOMHUH, BBISBISATH MPOOJEMbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a/1a49H;

CaMOCTOSTENIBHO COCTABJIATh IJIAH PEIICHHS PACUETHBIX M KauyeCTBEHHBIX
3aj]1a4, IJIaH BBIMOJIHEHUS MPAKTUYECKONW paboThl ¢ yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEW U MPEATNOYTEHU;

J1aBaTh OLIEHKY HOBBIM CUTYyalUsIM;

pacipsTh paMKd Y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHMIA;

nenaTh OCO3HAHHBIM BBIOOpP, apryMEHTUpPOBaThH ero, Oparb Ha ce0s
OTBETCTBEHHOCTb 3a PEIICHUE;

OLICHHBATb MPUOOPETEHHBIH OIBIT;

croco0CTBOBaTh (hOPMHUPOBAHUIO U TPOSIBICHUIO JPYAWIMH B OOJACTH
(U3HUKH, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOLIMOHAIBbHBIA MHTEJJICKT:

JaBaTh OLEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIE€ATEIIBHOCTD,
OLICHHBATh COOTBETCTBHUE PE3YJIbTATOB LENISIM;

BJIa/JIETh  HaBBIKAMU  [O3HABATENbHOM  pediieKcud Kak  OCO3HAaHUsA
COBEPIIAEMBIX JEHWCTBUM M MBICIUTENBHBIX IIPOLECCOB, HUX pE3yJbTaTOB M
OCHOBAaHUM;



WCIIOJIH30BATh MIPUEMBI PehIIECKCHUH JIJIS1 OLICHKU CUTYAaIlNH, BHIOOpA BEPHOTO
PEIICHNUS;

yMETh OIICHUBAaTh PUCKU M CBOEBPEMEHHO MPUHUMATH PEIICHUS IO HUX
CHIKCHUIO;

OPUHUMATh MOTUBBI M apryMEHTBhl JpPYTUX TpU aHajIu3e pe3yJIbTaToB
JIESITENIbHOCTH;

NpUHUMATh ce0s1, TOHUMAasi CBOM HEJJOCTATKU U JJOCTOMHCTBA,

MPUHUMATh MOTHBBI W apTyMEHThl JAPYTHX TIPH aHAJU3e pe3yIbTaTOB
JeSITeTbHOCTH;

PU3HABATH CBOE MPABO U MPABO APYTUX HA OLIMOKH.

B mpomecce noctrkeHHs] TUYHOCTHBIX PE3yJbTATOB OCBOCHHS MPOTPAMMBI
no ¢u3MKe JIsI YPOBHSI CpEIHEro oOIero o0pa3oBaHus y oOydYaromuxcs
COBEPIIICHCTBYETCS AMOIIMOHATBHBIHI WHTEJJICKT, MpeIoiararoui
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHUs, BKJIFOYAIOLIETO CLIOCOOHOCTh MOHUMATh CBOE 3MOLMOHATIBHOE
COCTOSIHUE, BUJIETh HAMPABICHUS Pa3BUTHUSI COOCTBEHHOW AMOIIMOHAILHON CeEpHI,
OBITh YBEPEHHBIM B ce0€;

CaMOpPETYJIUPOBAHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTb 3a CBOE TIIOBEJCHHE, CIIOCOOHOCTb aJaNTUPOBATHCA K
AMOITMOHAIEHBIM U3MEHEHHSAM U TIPOSBIIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHBAIIMH, BKIIIOYAIOIICH CTpeMJICHHE K JTOCTHKCHHUIO TN 1
yCrexy, ONTUMHU3M, WHUIUATUBHOCTb, YMEHHE JCHCTBOBATH HMCXOMS W3 CBOUX
BO3MO>KHOCTEH;

SMIATHH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh SMOIIMOHATIBHOE COCTOSIHHUE
JIPYTUX, YYUTBIBATH €r0 TIPH OCYIIECTBICHUHM OOIICHUS, CIIOCOOHOCTh K
COUYYBCTBHIO M CONEPEIKUBAHUIO;

COIMAJTBHBIX HABBIKOB, BKIIFOUAIOIINX CITOCOOHOCTH BBICTPAWBATh OTHOIICHUS
C IPYTHMH JIFOJIBMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U Pa3peIiaTh KOHPIHKTHI.

INPEAMETHBIE PE3YJIBTATDI

K xonmy oOyuenuss B 10 kJiacce npeaMeTHBIE pe3ybTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTpaXKaTh CHOPMUPOBAHHOCTh Y OOYUAIOIINXCSI YMEHUM:

JIEMOHCTPUPOBATh HA TMPUMEPAX POJIb U MeCTO (PU3MKU B (POpMUPOBAHHUH
COBPEMEHHOW HAay4YHOW KAapTUHBI MHUpPA, B PAa3BUTUU COBPEMEHHOW TEXHHUKU W
TEXHOJIOTUH, B TPAKTUYECKOMN AEITEIBbHOCTH JIFOJIEH;

YUYUTBIBATh TPAHUIIBl TPUMEHEHHUS HU3YUYCHHBIX (U3NYECKUX MOJENCH:
MaTepuanabHas TOYKa, MHEepIIMaIbHAs CUCTeMa OTCUYETa, aOCOTIOTHO TBEPIOE TEINO,
WJICAUTbHBIN a3, MOJEIHN CTPOCHUS Ta30B, )KUJAKOCTEW M TBEPABIX TEJ, TOUCUHBIN
ANEKTPUUECKUH 3apsij] IPU PEIICHUH (PU3NUECKUX 3a]1a4;



pacno3HaBaTh (PU3NUYECKHE SIBICHUS (TIPOIECCHI) U OOBSICHATH WX Ha OCHOBE
3aKOHOB MEXAHWKH, MOJICKYJISIPHO-KUHETUYECKON TEOpUHM CTPOCHMS BEIECTBA U
AJIEKTPOJAVMHAMMUKH:  PABHOMEPHOE M  PABHOYCKOPEHHOE  MPSIMOJIMHEUHOE
JBIDKCHUE, CBOOOJHOE IIaJICHUE TeJ, JBWKECHHE I10 OKPY)KHOCTHU, HHEPIHS,
B3auMoIecTBUE Tel, AU dy3usi, OpOYHOBCKOE ABHKEHUE, CTPOCHUE JKUIKOCTEH
U TBEPIBIX TEJ, U3BMEHEHUE 00BbEMA TEJl MPU HArpeBaHUU (OXJIAKICHUH ), TETIIOBOE
paBHOBECHE, HMCHApEHUE, KOHJICHCAlUs, IUJIABJIICHUE, KPUCTAIIM3ALMS, KUIICHHE,
BJIAJKHOCTBH BO3/1yXa, MOBBIIICHNUE JABJICHUS ra3a MpU €ro HarpeBaHUU B 3aKPBHITOM
coCyZie, CBSI3b MEXAY NapaMeTpaMud COCTOSIHUSI Ta3za B H30Ipoleccax,
BJIEKTPU3ALMA TEJ, B3AUMOJCUCTBUE 3aPsJIOB;

OTNUCHIBATh MEXAaHUYECKOE JIBUIKEHUE, HCTOJNB3Ysl (DU3NYECKUE BEIUYUHBI:
KOOpJIMHATa, IyTh, IMEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca TeJa, CuJa,
UMITYJIbC TeJla, KHHETUYECKasi SHEprus, MOTEHUHUAIbHAS SHEPIusi, MEXaHU4YecKas
paboTa, MexaHWYECKas MOIIHOCTh;, IIPM OMHCAHUM MPABHUIBHO TPAKTOBAThH
(U3UYECKUI CMBICT MCIOJIB3yEMbIX BEIMYMH, MX OOO3HAUYCHHS U CIUHUIIBI,
HaxoAUTh (OPMYJIbI, CBSA3BIBAIOIINE JTAHHYIO (PU3UYECKYIO BEIUYUHY C JIPYTUMHU
BEIIMUMHAMU;

ONKCHIBATh M3YUYCHHBIC TEIJIOBHIE CBOWMCTBA TEJI M TEIUIOBBIC SIBJICHUS,
UCTIONB3Ysl (pu3nueckue BEIMYMHBI: JABJICHHE Ta3a, TeMmIleparypa, CpeaHss
KUHETUYEeCKasi PHEPTUsl XaOTUYECKOTO JIBMXKEHUSI MOJIEKYJ, CpeHEKBaIpaTUYHas
CKOPOCTb MOJICKYJ, KOJWYECTBO TEIIOThI, BHYTPEHHSS SHeprus, padora rasa,
KO(PPUIIMEHT TMOJe3HOTO JCHCTBHUS TEIUIOBOTO JIBUTATENSA; IIPU ONKMCAHUU
NpPaBUJIBHO TPaKTOBaTh (DU3WYCCKUH CMBICT HCHOJb3yEMbIX BEJIMYHMH, WX
0003HaYEHUsT U €IUHMIBI, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIINE JTAHHYIO
(bU3UYECKYIO BETUYUHY C IPYTUMU BEJIMUUHAM;

ONMCHIBATh U3YUYCHHBIC AJIEKTPUYECKUE CBOMCTBA BEIIECTBA U DJICKTPUUECKUE
SIBJICHUS (IIPOILIECCHI), UCIIOIB3Ys (PU3NUECKUEe BETUYUHBI: DJICKTPUYCCKUMA 3apsij,
3JIEKTPUYECKOE TOJIE, HANPSIKEHHOCTD MMOJIsA, NOTEHIHAN, PA3HOCTh MOTECHIMAJIOB;
IpyU ONHCAHWM TIPAaBWJIBHO TPAKTOBAaTh (DU3WYECKUN CMBICIT HCTOJIb3yEMBbIX
BEJIMYMH, UX OOO3HAUEHUs] M EIUHUIIBI, YKa3biBaTh (HOPMYJIbI, CBS3BIBAIOIINE
JTaHHYI0 (M3UYECKYIO BEJIUYHHY C APYTHUMH BEIHUYUHAMH,

aHAM3UPOBaTh (PU3MUECKHUE MPOIECChI U SBIICHUS, WCIONB3YS (U3HUECCKUE
3aKOHBI W MIPUHIUINBL: 3aKOH BceMupHOTO TsAroteHus, I, II u III 3akonsl HeroTOHA,
3aKOH COXpPaHCHMS MEXAHUYECKOW DJHEPTruM, 3aKOH COXPaHEHUs] HMITYJIbCa,
NPUHIIAN CYNEPIO3UIMA CHUJI, TPUHITUIT PABHOMPABUS HHEPIHUATBHBIX CHUCTEM
OTCU€Ta, MOJIEKYJISIPHO-KUHETUYECKYI0 TEOPHI0 CTPOEHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBA3b CPEIHEN KUHETUYECKON YHEPTUM TEIUIOBOTO JABUXKEHUSI MOJIEKYJ C
aOCOIOTHON TeMmepaTypou, MEepPBhIH 3aKOH TEPMOIAMHAMHUKH, 3aKOH COXPaHEHUS
AJIEKTPUYECKOTO 3apsAna, 3akoH KynoHa, mpu 3TOM paziauyaTh CIOBECHYIO



(GopMyIUPOBKY 3aKOHA, €r0 MAaTeMaTUYECKOE BBIPAKEHUE M YCIIOBUS (TPaHMIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSACHATh OCHOBHBIE TPUHIMIBI JEHCTBUA MAIlMH, NOPUOOPOB W
TEXHUYECKUX YCTPOWCTB; pazinyaTh YCJIOBHS MX O€30MacHOrO MCIOJIb30BAaHUS B
MOBCEIHEBHOM KU3HU,

BBITIOJIHATh JKCIIEPUMEHTHI 10 MCCIEIOBAHUIO (DU3UYECKUX SIBIICHUNA H
IIPOLIECCOB C HCHOJB30BAHUEM IPSIMBIX M KOCBEHHBIX HM3MEPEHHW, NPU ITOM
dopmynupoBath mpobOieMy/3amady M THUIOTE3y Y4YeOHOTO HSKCIepUMEHTa,
coOupaTh YCTaHOBKY M3 MPEUIOKEHHOTO O0OpYIOBaHUS, MPOBOJIUTH OMNBIT U
(bopMyIMpPOBATH BHIBOIBI;

OCYIIECTBIISITh MPSIMbIE U KOCBEHHBIE MU3MEPEHUS (PU3UUECKUX BEIUYHH, TIPU
ATOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO M3MEPEHUs M HMCIOJb30BaTh H3BECTHHIE
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIEIOBATh  3aBUCUMOCTH  MEXKIY  (PU3MUYECKUMH  BEJIUYMHAMH  C
VCIIOJIb30BAHUEM MPSIMBIX H3MEPEHHH, NPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(buUKCUpOBaTh peE3yJbTAaThl MOJYUYCHHOW 3aBUCUMOCTH (PU3NUYECKUX BEJIUYUH B
BHJIE€ TaOJINIL U TPaUKOB, AENIaTh BHIBOABI IO pe3yJIbTaTaM UCCIIEI0BAHMUS;

coOro/1aTh MpaBmiia 0€30MacHOr0 TPyJa MPU MPOBEICHUU HCCIICIOBAaHUMN B
paMKax y4eOHOro OSKCHEpUMEHTa, Y4eOHO-UCCIENOBATEIbCKOW M IMPOEKTHOM
NEeSATEIBbHOCTH C HMCIOJIb30BAHUEM H3MEPUTENbHBIX YCTPONCTB U JaOOPATOPHOTO
obopy10BaHuUS;

pemarh pacu€THblEe 3aJa4dl C SBHO 3aJaHHON (U3MYECKOM MOJIETBIO,
UCTIOJIb3Ysl (PU3MUECKUE 3aKOHBI M TIPUHIIUITBI, HA OCHOBE aHaJIN3a YCJIOBHS 3a/1auu
BbIOMpATh (PU3NYECKYI0 MOJEIb, BBIACHATh (PU3MUECKHE BEIMYMHBI U (POPMYIIBI,
HE0OXoAMMBbIE JJid €€ pElIeHMs, MPOBOJIUTh PACYETHl U OLEHUBATh PEATbHOCTH
MOJIyYeHHOTO 3HAYCHUS (PU3HUECKON BEJIMYUHBI,

pelIaTh KAYECTBEHHBIC 33/1a4M: BBICTPAUBATh JIOTUUECKH HEIIPOTUBOPEYUBYIO
LEMOYKY PACCyKIECHUN C ONOpOM Ha M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
dbu3uYecKue SBICHUS,;

UCIIOJIb30BaTh OpU  PELICHHUH y4eOHBIX  3ajad COBPEMEHHBIE
nH()OPMAIMOHHBIC TEXHOJIOTUH TSI TIOUCKA, CTPYKTYPUPOBAHUS, MHTEPIPETAIIAN
Y TIPE/ICTaBJICHUS YICOHOW U HAYyYHO-TIOMYJISIPHON MH(OpMAIH, TIOTyYSHHON U3

Pa3IMYHBIX UCTOYHUKOB, KPUTHUECKH aHAJIU3UPOBATH MOTyYaeMyto HH(OPMAIIHIO;

MPUBOUTH MIPUMEPHI BKJIa1a POCCUUCKUX U 3apyOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE TMPOIECCOB OKPYXKAIOIMIETO MHpPA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

MCIIOJIh30BaTh TEOPETHUYECKUE 3HAHUSA MO (U3UKE B MOBCEIHEBHOW >KU3HU
Uit obecnieueHusi 0€30MacHOCTH IPHU OOpallleHUH ¢ NPpUOOpaMH U TEXHUYECKUMU



YCTpOMCTBaMH, JIJIsl COXPaHEHUS 3I0pPOBbS U COOJIOJECHUS HOPM SKOJIOTHMYECKOTO
MOBEAECHHUS B OKPYKAIOLIEH CPEJIE;

paboTath B TpYIIE C BBHIIOJHEHUEM Pa3JIMYHBIX COIHUAIBHBIX PpOJIEH,
IUIAHUPOBAaTh pPabOTy TPYNIbl, PAMOHAIBHO pachpeneisTb OO0S3aHHOCTH U
IJIAHUPOBATH JIESATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJI€KBATHO OLICHUBATH
BKJIaJl K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIICHHE pacCMaTPUBAEMOM TPOOIEMBI.

K xonmy oOyuenuss B 11 kiacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YYAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh HAa MpUMEpPaX pojb U MeCTO (PU3UKU B (POPMUPOBAHHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH H
TEXHOJIOTUHA, B IPAKTUYECKOM IEATEIBHOCTH JIOJEH, LEJOCTHOCTh M €IUHCTBO
(pu3znyecKoil KapTUHBI MUPA;

YUUTBHIBaTh TpaHUILBl NPUMEHEHUS W3YUYCHHBIX (U3NYECKUX MOJEIIEH:
TOYEYHBIN 3JEKTPUUECKUI 3apsij, Jy4d CBETa, TOUEUHbI HCTOYHUK CBETA, siACpHas
MOJI€JIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOIO fJpa MpU peleHur (U3HYECKUX
3aj1ady;

pacrno3HaBaTh (pU3NUECKUE SIBIECHUS (IPOIECChl) U OOBACHATH UX HA OCHOBE
3aKOHOB 3JIEKTPOJIMHAMUKHU U KBAaHTOBOW (DPM3HUKHU: IJIEKTPUUYECKAS] IPOBOIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aUMOJECHCTBUE
MarHuTOB, OJJICKTPOMAarHUTHasi WHIAYKUWSA, JEWCTBHE MAarHUTHOTO TMOJS Ha
OPOBOJHUK C TOKOM W JBWXKYIIUICS 3apsij, 3JEKTPOMAarHUTHbIE KOJICOaHUS U
BOJIHBI, NPSIMOJIMHEWHOE PACIPOCTPAHEHHE CBETA, OTPaXKCHHE, IPEIOMIICHUE,
uHTephepeHus, audpakuus U TOJApU3alMs CBETa, JHCIEpCUs CBETa,
dboTornekrpuueckuit 3pdext (poToaddexT), CBETOBOE AaBICHUE, BOSHUKHOBEHUE
JMHENYaToro CHEeKTpa aroMa BOJOPOJA, ECTECTBEHHas M MCKYyCCTBEHHas
PaAMOaKTUBHOCTD;

ONUCHIBAaTh W3YYEHHBIE CBOMCTBA BEIECTBA (IJIEKTPUUECKUE, MArHUTHBIC,
ONTHYECKHE,  DJIEKTPUYECKYIO0  NPOBOAUMOCTb  PA3JIMYHBIX  Cpel) U
ANIEKTPOMATHUTHBIE SBJIEHUS (TIPOLECCHI), MCHOJIBb3Ysl (DU3MUYECKUE BEIUYUHBIL:
ANEKTPUYECKUH 3apsifi, CHJIa TOKa, AJEKTPUUECKOE HANpPsDKEHHE, AIIEKTPUYECKOe
COTIPOTUBIIEHUE, PA3HOCTh MOTEHIIMAJIOB, AJIEKTPOABIDKYIIAs cuja, paboTa TOKa,
WHAYKIUS MarHUTHOrO mojs, cuia Awmrepa, cuna JlopeHua, WHIyKTHBHOCTH
KaTyUIKW, HEPrusl 3JEKTPUYECKOrO0 M MArHUTHOTO TMOJIeH, MEpHojJ U 4YacToTa
KojeOaHuii B KoyieOaTEeIbHOM KOHTYpe, 3apsij M CWjla TOKa B MpOIEcce
FapMOHUYECKHUX JJIEKTPOMATHUTHBIX ~KOJeOaHUW, (OKYCHOE pacCTOsIHHE U
ONTHYECKasi CUjia JIMH3bI, MPU OMUCAHUU MPaBUWIBHO TPAKTOBATh (HU3HUECKUN
CMBICTT HCIOJb3YyEMbIX BEJIMYMH, UX OOO3HAYEHUS M EIUHUIbL, YKa3bIBaTh
(GopMyibl, CBA3BIBAIOUIME JAHHYIO (U3MYECKYI0 BEIUYUHY C JAPYTHUMH
BEJIMYMHAMMU;



OMKCHIBATh W3YyYCHHBIE KBAHTOBBIE SBJICHUS U TPOIECCHI, HCIOIb3YS
(¢u3nUecKrue BEIMYHUHBI: CKOPOCTh DSJCKTPOMATHUTHBIX BOJH, JJIMHA BOJHBI U
4acToTa CBETa, SHEPTUs U UMIYJIbC (POTOHA, IEPUOJ TTOTypaciiaia, YHEPTUsl CBSI3H
QTOMHBIX SIJIep, NPH OINHMCAHWHM TMPABWIBHO TPAKTOBATh (PU3UUECKUN CMBICI
WCIIOJIB3YEMBIX BEJIMYMH, WX OOO3HAYCHMS] W EAUHUIILI, YKa3bIBaTh (HOPMYIIHI,
CBS3BIBAIONIME JIAHHYI0 (U3UYECKYI0 BEIMYMHY C JPYTUMH BEIMYUHAMH,
BBIYUCIIATh 3HAaUCHUE (PU3NUECKON BEITUUMHBI,

aHATM3UPOBAaTh (PU3MUYECKHE TPOIECChI U SBICHUS, WUCIIONB3Yys (U3HUECKHEC
3aKOHBI U MPUHIUIIEL: 3aK0OH OMa, 3aKOHBI TIOCIICIOBATEIPHOTO W MApalIeIbHOTO
COCMHEHHUs TPOBOJIHUKOB, 3akoH Jkoyns—JIeHma, 3akKOH 3JIEKTPOMarHUTHOU
WHAYKIUHU, 3aKOH MPSAMOJUHEHHOTO PacCHpOCTPAHEHUS CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI MPEJOMIICHUS CBETa, ypaBHEeHHE OWHINTEHHA i doTtodrddexra,
3aKOH COXPaHEHHWS DHEPTUH, 3aKOH COXPAHCHHUS HWMITYJIbCA, 3aKOH COXPaHCHUS
AJIEKTPUUYECKOTO 3apsijia, 3aKOH COXpaHEHUs MAacCOBOT0 4HMClia, MOCTyJaThl bopa,
3aKOH PaJIMOAKTUBHOTO pacnaja, Ipyu 3TOM Pa3inyaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHAa, €ro MaTEeMaTHYECKOE BBIPAKEHHE U YCJIOBHUS (TpaHUIBI, 00JaCTH)
MIPUMEHUMOCTH;

OTIpeIeNATh HAIPaBJICHUE BEKTOPA MHIYKIIMA MAarHUTHOTO TTOJISI TPOBOTHUKA
C TOKOM, cHJTbl Amrepa u cuibl JlopeHta;

CTPOUTHh W OIHKCHIBATh H300paXKCHHE, CO3/1aBacMOEC IIJIOCKUM 3epKajioM,
TOHKOM JINH30;

BBITIOJIHATh JKCIIEPUMEHTHI TI0 MCCJIEOBAHUIO (DU3UYECKUX SIBICHUNA W
MIPOIIECCOB C HCITOJIb30BAaHWEM TMPSAMBIX W KOCBEHHBIX HM3MEPEHHUH: TPH 3TOM
dbopmyupoBate TpobiieMy/3agady M THUNOTE3y Yy4eOHOro JKCIIEpUMEHTA,
coOupaTh yCTaHOBKY M3 TMPEUIOKEHHOTO OOOPYIOBaHUS, MPOBOIUTH OMBIT H
(bopMyIIMpPOBaThH BHIBOIHI,

OCYIIECTBIISTh MPSIMbIC U KOCBEHHBIC U3MEPCHUS (PU3NUECKUX BEIUYHH, ITPU
ATOM BBIOHMpaTh ONTUMAJBHBIA CHOCOO W3MEPEHUS W HMCIOJIb30BaTh H3BECTHHIC
METO/IbI OLIEHKHU IOTPELIHOCTEN U3MEPEHU;

MCCJIEIOBATh 3aBUCUMOCTH (M3MYECKUX BEJIMYMH C HUCIHOJIb30BAaHUEM
NpSMBIX HM3MEPEHUMN: TMpPU DTOM KOHCTPYHUPOBATH YCTAHOBKY, (UKCHPOBATH
pe3yabTaThl MOJYYCHHON 3aBUCUMOCTH (DU3UYCCKUX BEIWYMH B BHUAC TAOJUIl H
rpaduKOB, ACNIaTh BEIBOBI ITO pe3yJIbTaTaM UCCIICIOBAHMS;

coOmro/1aTh MpaBwmiia 0€30MacHOr0 TPyJa MPU MPOBEICHUU HCCICIOBAHUN B
paMKax y4eOHOro OKCIEPUMEHTa, Y4eOHO-UCCIENOBATEILCKOW U TMPOCKTHOM
JESTETLHOCTH C HMCTOJIB30BAaHUEM H3MEPUTEIBHBIX YCTPOWCTB M JIAOOPATOPHOTO
o0opy10BaHuUs;

pemiath pacuéTHpIe 3a7a4d C SBHO 3aJJaHHOW (U3UYECKONW MOJIEIIbIO,
UCTIONB3Ys (PM3UUECKUE 3aKOHBI U IPUHIIUIIBI, HA OCHOBE aHAJIM3a YCIOBUS 33/1a4n



BbIOUpaATh (PU3UYECKYIO MOJEIb, BBIICHATh (PU3NUECKUE BEIUYUHBI U (POPMYJIBL,
HEO0OXOAMMBbIE I €€ PEIICHHs, TPOBOJUTh PAacCUYEThl M OLEHUBATH PEATBHOCTh
[OJIy4YE€HHOTO 3HaueHUsl (PU3NYECKOI BEIMUMHBI;

peniaTh KaueCTBEHHbIE 3a/1a4l: BBICTPAUBATh JIOTUYECKH HEIPOTHBOPEUUBYIO
LEMOYKY PAaCCyKJIEHUH C OMOpOMl Ha HM3yYECHHbIE 3aKOHBI, 3aKOHOMEPHOCTU H
(uznyeckue sIBICHUS;

UCMOJb30BaTh  IPU  pPELIEHMM  y4eOHBIX  3aJad  COBPEMEHHBIE
nH(GOPMAaLMOHHBIE TEXHOJIOTUH AJI TOUCKA, CTPYKTYPUPOBAHUS, HUHTEPIPETAIIIH
U TIPEJICTaBJICHUs y4eOHOW U HAyYHO-TIOMYJISIPHON HHPOPMAIIUH, TTOTyYeHHOM U3

Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU AHAJTU3UPOBATH MOJyd4aeMyt0 HHPOPMAIIHIO;

OOBSICHATh NPUHUUIBI JCUCTBUS MAIIWH, HPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inyaTh YCIOBUS UX OE30MACHOTO HCIIOIb30BaHMsI B TOBCEIHEBHON
AKU3HU;

MPUBOANTH IPUMEPHI BKJIA/1a POCCUIICKUX U 3apYyOEkKHBIX YUEHBIX-(DU3HKOB B
pa3BUTUE HAyKd, B OOBSICHEHHE NPOLECCOB OKPYKAIOIIETO MHpa, B Pa3BUTHE
TEXHUKU U TEXHOJIOTUI;

HCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (PU3HKE B MOBCEIHEBHOM >KU3HU
Uil o0ecrieyeHus: 0e30NacHOCTH MpU 0OpalIeHuu ¢ TprudopaMu U TEXHHUYECKUMU
YCTPOMCTBAMM, JII COXPAHEHHS 3J0POBbS M COOJIOJIEHUS HOPM 3KOJOTHYECKOTO
MOBEAECHUS B OKPYKAIOLIEH CPEJIE;

paboTaTh B TIpyHIe C BBIIOJHEHUEM pPa3jMYHbIX COLMAJIBHBIX pOJIeH,
IUIAaHUPOBaTh pPabOTy TpPyHNbl, PALUOHAIBHO PACHPENENiATh OOSI3aHHOCTU MU
IJIAHUPOBATH JACSITENBHOCTh B HECTAHJAPTHBIX CUTyalUsX, aJI€KBATHO OLIEHUBATH
BKJIAJl K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIICHHE pACCMATPUBAEMOM TPOOIEMBI.



3. TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
JIeKTPOHHbIE BocnurarejbHbI
Ne e vooxa Kommy Hovanee undposbie i KOMIIOHEHT
M MaIlH
/i yp eCTBO S o0pa3oBaTe/ibH
HH
YACOB a ble pecypchl
1. ®dusrka — HayKa O IPUPOJIE. bubnmoreka TPaKIAHCKOT0
Hay4nbie MeTOIbI TO3HAHUS 1 C1o. 5-7 LIOK BOCITUTAHUS:
Tp. 5-
OKpY’Karollero Mupa P https://m.edsoo.r | chOpMHUPOBaHHOCT
u/ffoc32e2 b IpaXIaHCKOH
Pounb u MecTo Gu3uku B Crp. 8-10 TO3HINH
o0yuJaromerocsi Kak
dbopmMupoBaHUU bubnroreka
. . AKTHBHOTO u
COBPEMEHHOM Hay4YHOU I[TOK
2 1 OTBETCTBEHHOTO
KapTUHBI MUPA, B https://m.edsoo.r wieHa
MPaKTUYECKON u/ff0c33e6 .
. POCCUICKOTO
JeSITeIIbHOCTH JIFOCH )
00I111eCTBa;
MexaHUYeCKOE IBIKEHUE. §1-3
bubnmnoreka
OTHOCUTEIBHOCTh
3 LIOK
MEXaHUYECKOTO JIBHIKCHHSL. 1 https://m.edsoo.r
[Tepemernienue, CKOpPOCTb, — )
u/ff0c3508
YCKOpEHHE. B
§4-8 bubnuoreka LHEHHOCTH
4 PaBrOMepHOE 1 I[MTOK HAY4YHOI'0
MPSIMOJIMHEHHOE JIBHKCHHE. https://m.edsoo.r | mo3HaHus:
u/ff0c3620 chOopMHPOBAHHOCT
§9-12 bubnmnoreka b MHPOBO33pCHIA,
PaBHOyCKOpEeHHOE I[MTOK COOTBETCTBYIOMIET
5 o . 1 hitos://m.ed 0  COBPEMEHHOMY
PAMOJIMHEHHOE IBUKEHHE. ps://m.edsoo.r
OBHIO pa3BUTHUS
w/ffoc372e 7P b
$13-14 i dusnueckoit
- HOIHOTEKA .
CB06OIHOE MaJICHHE. LOK HayKH,
6 YckopeHue cBoOOTHOTO 1 https://m.edsoo.r
nageHusl - '
A u/ff0c39cc
. § 15-17 bubnunoreka
KpuBonuHeliHOe ABHKCHUE. 110K
7 JIBM>KeHHE MaTepHalIbHOU 1 https://m.edsoo.r
TOYKH 110 OKPY>KHOCTH o '
by u/ffOc3ada
3 [TpuHIHIT OTHOCUTETHHOCTH 1 § 18 — 20, Bubmnoreka NaTPHOTHYECKOTO
lNanunes. MuepunanbHbie [HOK BOCIIMTAHUSA:
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cucTeMbl oTcuera. [1epBbrit 26 https://m.edsoo.r
3akoH HproToHa u/ff0c3be8 cOPMUPOBAHHOCT
Macca Tena. Cuna. Eufmorexa b POCCHICKON
HOIHOT i
[TpuHIUT Cyneprno3umu 1OK TPaKIAHCKON
9 cwil. Bropoif 3akoH §21-23 UICHTHIHOCTH,
HbioTOHA ISt https://m.eds00.r | marpuorusma;
o u/ffOc3be8
MaTepHaIbHOW TOUKU
[IEHHOCTHOE
§24-25 bubnmoreka OTHOLICHIHE "
10 Tperuii 3akon HerotoHa ajist HOK JOCTIKCHHSM
MaTepHaIbHBIX TOUCK https://m.edsoo.r POCCHIICKHX
u/ffOc3be8 yYEHBIX B 00NacTH
3aKOH BCEMUPHOTO § 27- 32 bubimoreka busukn u
11 TaroteHus. Cuia TsHKeCTH. HOK TCXHUKH;
[epBasi kocMuuecKas https://m.edsoo.r
CKOPOCTb. u/ff0c3d00
§33-35 bubnmoreka
12 Cuia ynipyrocTu. 3aKoH HOK
I'yka. Bec Tena. https://m.edsoo.r
u/ff0c3el8
Cuna TpeHus. 36 - 37
p 3 bubnmoreka
Koaddurment tpenus. 10K
13 Cuina conpoTUBIIEHUS NTPU
,[[BI/I)KCHI/II/I: TeJa B )KI/I,[LI((?CTI/I https://m.edsoo.r
u/ffoc3f76
WJTH Ta3e
[TocrynaTensHoE 1 § 48 -52 TPY/AOBOTO
BpalaTeIbHOe JIBIKCHUE bubnuroreka BOCIIUTAHHUS:
14 a0COIIOTHO TBEPIOrO TENA. HOK UHTEpEC K
MowmenT cubl. [Tinedo https://m.edsoo.r | PasTHIHBIM
CHJIBL. Y CITOBHSI paBHOBECHS u/ff0c3f76 chepam
TBépHOFO Tea HpO(beCCI/IOHaJIBHO
N U IeATEIbHOCTH, B
Hmnysbc MaTepuanbHOM §38-39 A
TOM qucIe
TOYKH, CUCTEMBI bubmorexa
OK CBSI3aHHBIM c
MaTepHAIbHBIX TOUCK. .
15 °P e 1 (uzukoi u
Nmmynbe cuibl. 3akoH https://m.edsoo.r .
TEXHUKOH, yMEHHUE
COXPAHEHHUS UMITYJIbCA. u/ff0c43d6 coBepIIaTh
PeaktuBHOE NBUKEHUE. 0CO3HAHHLL
PaGoTta 1 MOIITHOCTH CHJIBL. 40 - 42 BBIOO 0 eu
B 3 bubnuoreka p yAym
Kunernueckas sneprust 110K npodeccun u
16 MaTepUaAIbHOW TOYKH. peaTn30BBIBATH
Teopema 06 u3mMeHeHUH https://m.edsoo.r COOCTBEHHBIE
P 3 W/ff0c4502
KHHETHYECKOW SHEPTUu KH3HCHHBIC
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[ToTennuanpHas SHEPTHSL. § 43- 44 TUTaHBI;
[ToreHmmanpHas 3Heprust bubnmoreka TOTOBHOCTh
17 yIpyro- n1eopMupoBaHHOMN LHOK U CIIOCOOHOCTh K
npykunbl. [ToTeHMaabHas https://m.edsoo.r | obpasoBanuo u
SHEprus Tesia BOJU3U u/ff0c46la caMo00pa3OBaHMIO
MIOBEPXHOCTU 3EMJIH. B 00mact $usHKn
HA  TMPOTSHKECHUU
[loTeHumnanbHbIC U § 45 -47 . p
BCEH )KHU3HU;
HEMOTEHIIUaIbHbIE CUIIBI.
CBs13b paboOTHI bubnmoreka
18 HENOTEHUMAJIbHBIX CHJI C HOK
M3MCHCHHEM MEXaHUYECKOM https://m.edsoo.r
SHEPTUU CHCTEMEI TEIl. u/ff0c478c
3aKOH COXpaHEHHUS
MEXaHUYECKOM SHEPTHH
JlaGoparopnas padora Ne § 43-44
1 «UccaexoBanmne CBA3MN
PadoThI CHJIBI C
19 U3MeHeHHeM
MeXaHHYeCKOM IHePruu
TeJla HA IpUMepe
pacTsizKkeHHsl Pe3UHOBOI0
KTy T
KonTpoabnasi padora Ne 1 be3 3amanus | bubnuoreka
20 no teme «KnHemaruka. LHOK
JunaMuka. 3aK0OHbI https://m.edsoo.r
COXpaHEeHHs B MeXaHUKe» u/ff0c4b74
OCHOBHBIE TIOJIOXKEHHS § 53-55 3CTETHYECKOr0
bubnuoreka
MOJIEKY IS PHO- 10K BOCIIMTAHUS:
21 KMHETUYECKOM TEOPUHU. JCTETUYECKO
https://m.edsoo.r
BpoyHoBCKOE IBHKEHNE. /Ff0cAdcD € OTHONICHWE K
u c4ac
Huddysus = MUpY, BKJIIOYas
ACTETHKY HAYYHOTO
XapakTtep JBIKEHUS U § 56 yHay
. TBOPYECTBA,
B3aMMO/ICHCTBUS YaCTHI]
TIPHCYIIETO
22 BemecTtsa. Monenn prcyl .
. buznueckoit
CTPOCHMS T'a30B, KUIKOCTEH
R HayYKe;
1 TBEPIBIX Tell
Macca MoJIeKyII. § 57 - 58
23 KonuuecTBo BemecTna.
[TocrossuHas ABoraapo
TemnnoBoe paBHOBECHE. § 59- 62 LHEHHOCTH
24 Temneparypa u e€ HAYYHOI0
u3mepenue. [llkama MO3HAHMUS:
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teMriepatyp Llenbcus.

chopmMupoBa

§ 63- 64 Bubnoreka HHOCTh
25 UneanbHblii ra3 B MKT. LIOK MHPOBO33PCHHA,
Ocuosnoe ypasaeane MKT https://m.edsoo.r | COOTBETCIBYIOICT
u/ffocafde 0  COBPEMEHHOMY
YPOBHIO  pa3BUTHUS
AOcoIoTHAs TeMIieparypa § 65 .
. ¢uznueckon
Kak mMepa Cpe{[HeI/I bubmmoreka HAYKH;

26 KMHETHYECKOW DHEPTUU LIOK OCO3HAHME
JIBUKCHHSI MOJICKY/I. https://m.edsoo.r LeHHOCTH HAYYHOH
YpaBuenue MeHeneena- u/ff0c511e JIeSTeTBHOCTH,
Kiarneiipona. TOTOBHOCTh B

97 3akoH /laapToHa. I"a30BbIC § 66 nporecce
3aKOHBI u3ydyeHus: (puznKu
JlabopaTopHasi paGora Ne IToBTOpUTH OCYIHICCTBILITE
2 «MccnenoBanue TeMy MPOCKTHYIO "

UCCIIEI0BATEIbCK

28 3aBHCHMOCTH MEKIY . y

10 eSITEIbHOCTh
napaMeTpaMu COCTOSIHUS A
WHIUBUIYAIBHO H
pPa3pe:KeHHOro ra3a»
B TpyTIIIC.
§ 67 bubimoreka
H3onporieccel B uacaibHOM 1IOK
29 rase u ux rpaguueckoe
pac https://m.edsoo.r
MIPEICTABIICHHE
P u/ff0c570e
BryTpenHss sHeprus § 73-75
TEPMOJAUHAMUYECKOI
CUCTEMBI U CIIOCOOBI €& bubnuoreka

30 n3MeHeHus. KommuecTBo LHOK
TETIOTHI ¥ paboTa. https://m.edsoo.r
BryTpeHHss sHEeprus u/ff0c5952
0JTHOATOMHOTO UJICaTbHOTO
rasa.

TectupoBanue o be3 3amanus

31
Marepuanam EI'D
Bunel renonepenaun § 76,77 Bubmnoreka TPYA0BOIrO
Y nenpHas Tenn0EMKOCTh HOK BOCIIMTAHNSA:

32 BemecTBa. KommuecTBo https://m.edsoo0.r HHTEPEC K
TeIUJIOTHI PU u/ff0c5¢36, pa3IMYHBIM
TerIonepenave. https:/m.edsoo.r | cbepam
AnunabaTHbIH Tporecc u/ffoc5¢36 MpoQecCHOHATLHO

N W IEeATEIbHOCTH, B
I[1epBrr1it 3aK0H § 78 -80 bubnunoreka A
TOM E1Z (S
33 TEPMOJUHAMUKH U €TO LHOK
CBSI3aHHBIM c

IIPUMEHCHUC K

https://m.edsoo.r
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u30IpoLeccam u/ffOc5efc busukoit u
. § 81 BubimoTexa TEXHUKOH, YMEHHUE
HeoOpaTumocTs nponeccon LIOK COBEpILATh
34 B npupojie. Bropoii 3akon s
pHpoA P https://m.edsoo.r | ©COSHAHHBIN
TEPMOTMHAMUKHU o
pyot u/Ff0c6230 3516(‘1'-’)19 Oyaymeid
npodeccun "
§ 82 Bubmiorexa peaTn30BBIBATH
35 HpI/IHI_[I/I{I nevicteus u KITJT LHOK COBCTBEHHEIC
TEILJIOBOM MaIllMHbBI https://m.edso0.I | . snenne
u/ff0c600a :
SO d IUTaHbL,
36 ukn Kapno u ero KI1J] § 83 TOTOBHOCTE
U CIIOCOOHOCTH K
37 DKoJoruyeckre npooIemMbl COO00ILIEeHMS 00pa3oBaHUIO u
TEIUIO3HEPreTHKU caMo00pa30BaHUIO
0606 . § 53 — 67, Bubmorexa B obnactu (u3HKH
OOLLAIOMH YPOK L[OK HA  NPOTSHKEHHH
38 «MomnekynspHas puzmuka. - v .
o ynApHas ¢ §73 - 83 https://m.edsoo.r | BCEH KU3HH;
CHOBBI TEPMOMHAMHKI
P W/ff0c6938
KontpoabHnas padora Ne 2 bubnmnoreka
nmo Teme «MoJieKkyJsipHast OK
39 yup bes 3amanus .
¢pu3uka. OcHOBBI https://m.edsoo.r
TEPMOAMHAMUKI u/ff0c6a50
§ 68 - 69 bubnmnoreka IKOJIOTHIECKOTO
[TapooGpa3zoBanue u
HOK BOCIIUTAHUS:
40 KoHJeHcanwus. VMcrapenue u
https://m.edso0.r copmupoBa
KHUIIEHUE
u/ff0c63b6 HHOCTb
§70-71 bubmmoreka JRoToTHCCKOn
AGcomtoTHas U [TOK KYJIBTYPBHI,
41 OTHOCHUTEJIbHAS BIAKHOCTh HaHU
q . https://m.edso0.r Ocog ¢
Bo3ayxa. Hacelennslit na rI100aNbHOTO
o H P u/ffoc64d8 caparctopa
Trépnoe Tero. §72 JKOJIOTMYECKUX
Kpucrannmueckue u .
P bubnuoreka npobren;
amop¢HBbIe Tena. LIOK TIIAHUPOBaH
42 AHN30TpOINUS CBOMCTB ue "
cramion. K . https://m.edsoo.r
KpucTaJIoB. XKuaku OCYIIIECTBIICHUE
P W/ffOC65f0 YIeCT:
kpuctabl. COBpeMEHHbBIE JEHCTBUI B
MaTepHabl OKpYKarolIe
[1naBneHue u § 76 bubnnoreka cpenc Ha OCHOBC
43 KpUCTAJUIU3aLHUs. Y IeJIbHas HOK 3HaHI:M Lienen
TEIUIOTa TUIABJICHHMS. https://m.edsoo.r | YCTOUIHBOIO
CyOmumaryst u/ff0c6708 PasBuTHA
YeJIOBEUECTBA;
44 YpaBHEHHE TEIIIOBOTO S 77 bubmmoreka pacuupeHue
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OanaHca [HOK OTbITa
https://m.edso0.r | AeATENBHOCTH
u/ff0c6820 AKOJIOTHYCCKOM

DleKTpU3aIus Tell. § 84 BubnnoTeka HaNpaB/ICHHOCTH

45 DnekTpuyeckui 3aps. Jsa [HOK Ha OCHOBC
BH/IA DJIIEKTPHUECKUX https://m.edsoo.r HMeIOIFHXC;

3HaHUH 110 (pu3HKe;

3apsiIoB u/ffOc6bcc ’

[TpoBOAHKKH, AUITICKTPUKH § 84,92 Bubnuoreka

46 U TIOJTyTIPOBOJIHUKU. 3aKOH LHOK
COXpaHEHHSI https://m.edsoo.r
AJIEKTPUYECKOTO 3apsijia u/ffOc6bcc
. § 85 -87 bubimoreka
BzaumopeiictBue 3apsaoB.
47 3 7 LOK
axoH Kyinona. Toueunsiii https://m.edsoo.r
DIIEKTPUYECKHUI 3apsi]] J /f‘fO;: GCé 4 '
Hampsok€HHOCTH 88 - 91
P 3 bubnmoreka
AJIEKTPHUYECKOTO TIOJIS.
48 I1 : LHOK
PHHIIIL CYTIEPHOSHIT https://m.edsoo.r
DIIEKTPUYECKHUX TIOJIEH. . '
. u/ffoc6df2
JIMHUY HanPSHKEHHOCTH -
PaGora cun §92-93 bubimoreka TPY/A0BOT0O
49 3IIEKTPOCTATUYECKOIO TOJIA. I[MTOK BOCIIUTAHUSA:

IMorenmuan. Pasnocrs https://m.edsoo.r | HHTEpEC K

ITOTCHIIMAJIOB u/ffoc6f00 Pa3TUIHbIM

[TpoBoaHMKY 1 § 92,94 cepam

OTIEKTDHKH B bubmorexa PO ECCHORATBHO
LHOK W IeATenbHOCTH, B

50 3IEKTPOCTATUUECKOM MOJIE. https://m.edsoo.r | o e
MDIIEKTPHYECKAsT Ry '
A P u/ff0c7018 CBSI3aHHBIM c
MIPOHUIIAEMOCTh drseKoi "
97,98 Bbubmnoreka =
DHEKTPOEMKOCTS. § TEXHUKOH, yMEHHE
Komzexcarop LOK COBEpIIIaTh
. ) https://m.edsoo.r OCO3HAHHBIN
51 DNEKTPOEMKOCTB IIIOCKOTO
KOHIeHcaTopa. DHePrus u/f0c7126, BLIOOp - Oymymeit
- HmeHHOl}; I.(OH eII){caTo . https://m.edsoo.r | nmpodeccun u
P 8 P u/ff0c72c0 peaTn30BbIBATH
JlaGopaTopuas padora Ne § 98 coOcTBEHHbIE
52 3 "I/I3Mepe}me JKHN3HCHHBIC
IEKTPOEMKOCTH TI1aHBl,
L
53 [TpuHumn nelictBus u § 99 0GPA3OBAHMIO "

MIpUMEHEHHE
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KOH/IEHCATOpOB,
KOIMPOBAJILHOTO arfmapara,
CTpyHHOTO MpUHTEpA.

caM000pa30BaHUIO
B oOnactu (U3HKH
Ha IMPOTAKCHUN

DNeKTpocTaTHIeCKast BCCH XKU3HH,
3amuTa. 3a3eMiIeHue
AIIEKTPOTIPHOOPOB
54 [IpomexxyTounas be3 3apanus
aTTecTaIys
DICKTPUUCCKUN TOK, § 100 - 101
YCIIOBUS €T0
CYIIECTBOBAHUS.
55 [TocTostHubIi TOK. CHila
Toka. Hanpsxenue.
ConporuBienue. 3aKOH
Owma 1151 yyacTka 1enu
[TocnenoBarenbHOE, § 102 - 103
napajuieNibHOe, CMEIIaHHOE bubnuoreka
56 COCJIMHEHHE TMPOBOIHUKOB. HOK
JlaGopaTtopuas padora Ne https://m.edsoo.r
4 «M3yyeHne CMeIIAaHHOTO u/ffOc74f0
coeUHEHHUSs Pe3UCTOPOB»
§ 104 bubnuoreka LEHHOCTH
Pa6ota u moutHOCTH
HOK HAYYHOI0
57 NEKTPUYECKOTO TOKA.
3 11 https://m.edsoo.r | Mo3HaHuUS:
koH J[xoysi-Jlen
axort Jxoyus-Jlenua u/ff0c7838 copmupoBanHoCT
3axon Oma aJ1s1 TOTHOM § 106 - 107 b MHPOBO33PCHHA,
o COOTBETCTBYIOIIET
(3aMKHYTOIA)
. O  COBPEMEHHOMY
JIEKTPUUECKON IIeTIH.
bubnmoreka YPOBHIO  pa3BUTHS
Kopotkoe 3ambIkanue. o
HOK buznueckoit
58 JlabopaTopHasi pabora Ne )
5 3IC https://m.edsoo.r | Hayku;
«H3mepenu
3vepenne 31 u/ffOc7ae0 0CO3HAHHE
HCTOYHHUKA TOKA H €ro
LIEHHOCTH
BHYTPEHHEr 0 .
Hay4YHOU
COMPOTHBJIEHUSD
JeATENFHOCTH,
DNeKTpOHHAas § 108-- 109 FOTOBHOCTE B
MIPOBOANMOCTH TBEPIBIX nporecce
COIIPOTHBIICHUS METAJIJIOB OCYILIECTBIISAT
CBepXIpoBOAMMOCTD HCCIIEN0BATENBCKY
60 DNEKTPUUECKUH TOK B § 112 10 JCATEIbHOCTh

BakyyMme. CBoMCTBa

WHIUBUIyATbHO U
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ANEKTPOHHBIX ITyYKOB B TpYIIIE.
[TonynpoBoAHUKH, UX § 110 - 111
COOCTBEHHAs M MPUMECHAs bubmmoreka
61 npoBoauMocTb. CBolcTBa 1 LHOK
p—~N-mepexoza. https://m.edsoo.r
[TonmynpoBOTHUKOBBIC u/ff0c84ae
puOOPHI
3 i 113
JICKTPUIECKUN TOK B § BubimioTexa
pacTBOpax M pacruiaBax
OK
62 3JIEKTPOJIMTOR. 1 If;[ttpS' /im.edsoo.r
DIIEeKTPOIUTHYECKAS - ]
u/ff0c82ba
JUCCOITHAITUS. DICKTPOIIHU3 -
Kontpoabnas padora Ne 3 be3 3apanus
1o TemMe bubnmoreka
63 «JIEKTPOCTATHKA. 1 HOK
IMocTostHHBII https://m.edsoo.r
jiekTpudeckuii Tok. Toku u/ff0c8a8a
B Pa3JIMYHBIX CpPeaax»
DNEeKTPUUYECKHI TOK B §114 - 115 bubnmnoreka
64 razax. CaMoCTOSTEIIbHEIN 1 1 HOK
HECaMOCTOATEIbHBIH https://m.edsoo.r
paspsia. Momaus. [Tnazma u/ffOc84ae
3 0 116
65 pa HoK
MPaKTUYECKOEe IPUMEHEHHE. 1 https://m.edsoo.r
IpaBuiia TEXHUKH u/ ffO;:8 5 1;0 '
0€301acHOCTH D
be3 zamanus | bubmmoreka
66 [ToBTOpEHME 1O TEME 1 I[TOK
«MexaHnKa» https://m.edsoo.r
u/ff0c86fc
be3 3ananus | bubmmorexa
[ToBTOpenue no teme
67 «MonexynsipHas puzuka u 1 Etzf /im.edsoo.r
TEPMOJINHAMMKA» u/f 0;: 3 85e .
[ToBTOpEHUE MO TEME HosToputs
68 " P \ 1 TEMY https://m.edsoo.r
DIIEKTpOANHAMUKA U/Ff0C8C56
Kontponbhsie paboTel — 3; 1abopaTopHbIie pabOTHI —
OBIIEE KOJIMYECTBO HACOB 68

I10 ITPOT'PAMME

5
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11 KJIACC

N K Homa JJIeKTPOHHBbIE BocnurareabHblit
o 0JTHY
Tema ypoka 1Hee uuppoBbIe KOMIIOHEHT
n/n eCTBO
3a1aH o0pa3oBaTe/ibH
4acoB
ue ble pecypchl
1 [TocTossHHBIE MATHUTHI U UX JAYXOBHO-
. bubmmorexa
B3auMoielicTBHE. MarHUTHOE OK HPaBCTBEHHOT0
noje. Bektop MarHuTHOM 1 §1 E{t Jmed BOCIIMTAHUS:
. s://m.eds00.ru
WHIYKIUHA. JIMHUY MarHUTHOM P OCO3HaHHE JIMYHOTO
[ff0c9778
WHTYKITUH. BKJIaJla B IIOCTPOCHHUE
CTOMYHBOTO
MarsHuTHoE I0JIe §1 bubnroreka Y
Oyatymiero;
9 MPOBOIHUKA C TOKOM. OTIBIT 1 LIOK
Opcrena. Bzaumopeiicteue https://m.edsoo.ru
MPOBOJHUKOB C TOKOM [ff0c98fe
§1 bubnorexa
JlabGopaTopHas padora Ne 1
HOK
3 «H3y4yeHue MAarHUTHOTO 1
outst K2 KIL € TOKO https://m.edsoo.ru
MOJISI KATYIIKH C TOKOM)
y [ff0c98fe
JlelicTBME MarHUTHOTO IIOJISI §23 ICTETHYECKOr0
Ha MIPOBOJIHUK C TOKOM. Criia Eu6 BOCHIUTAHMS:
nOIMoTeKa
Awmmnepa. JlabopaTopHasi oK ACTETUYECKOE
4 padora Ne 2 «MccnenoBanue 1 E[t fim.ed OTHONICHHC K MHpY,
. ps://m.edsoo0.ru
JIefiCTBUA MMOCTOSTHHOTO /£0c9ac0 BKIItO4as 9CTCTHUKY
MATCHUTA HA paMKy 'y - HaquOFO TBOpquTBa,
TOKOM» NPUCYLIETro
N U3UYECKON HayKe;
JleficTBHE MAarHUTHOTO T10JISI §4-6 ¢ YKE
bubmorexa
Ha JBUXKYIILYIOCS OK
5 3apsUKeHHYH0 yactuily. Cuna 1 1
Tlopenia. PaboTa bl https://m.edsoo.ru
PEHTE. [ff0COdF4
Jlopenua
DNeKTpOMarHUTHAS §8-10 HEHHOCTH HAaY4YHOI0
naayknud. [Torok BekTopa NO3HAHHUS
5 MarHuTHOW nHayKuu. IJ1C 1 c(OpMHPOBAHHOCTH
WHJyKUIHUH. 3aKOH MHPOBO33PEHUS,
JJIEKTPOMAarHUTHOMN COOTBCTCTBYIOLICTO
a3BUTUSL  (DUBUYECKOM
JlabopaTopnasi pa6ota Ne 3 §8 Bubmorexa p b
HaYKH;
«HUccnenoBanue iBJeHUSA LIOK
7 . 1 OCO3HaHHUE
3JIEKTPOMATrHUTHOM https://m.edsoo.ru .
[IEHHOCTH HAy4YHOU
HHIYKIIUID) [ff0cal50
JeATETHLHOCTH,
8 NunykTuBHOCTD. SIBIEHUE 1 [§11-12 bubnmoreka TOTOBHOCTB B IIPOLICCCC
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camounaykiuu. 3J1C HOK W3YYCHUS (IN7E73141
CaMOMHIYKIMHU. DHEPIrHsl https://m.edso0.ru | ocyiecTBiIsATh
MarHMTHOTO MOJISl KaTYILIKH C [ff0ca600 IIPOEKTHYO u
TOKOM. DJIEKTPOMAarHUTHOE HCCIIEIOBATENIbCKYIO
noJse JeSITeNbHOCTD
o WHAUBUIYaTbHO U B
TexHuueckue ycTpoicTsa u §12 MBI
rpyIIe.
UX IPUMEHEHUE: TOCTOSTHHBIE
9 MarHMThl, 3JIeKTPOMArHHThI,
AJIEKTPOBUTaTElb,
YCKOPUTEIH IEMEHTapHBIX
YacTHUll, MTHAYKLIHOHHAS [1eYb
O600maromuii ypok §1-12 bubioreka
10 «MaruuTtHoe moIe. LIOK
DNeKTpOMarHUTHAs https://m.edsoo.ru
WHTYKIUS [ff0cab82
KontpoabsHnas padora Ne 1 Bes BubmoTexa
1 1o Teme «MarHuTHoe rnoJie. 3apaHus 1IOK
DJIeKTpOMATrHATHAS https://m.edsoo0.ru
HHITYKITUSD [ffOcad58
CBoOOIHBIC MEXaHUYECKHE §13-16
bubnmoreka
kosebanus. ['apmonnueckue OK
12 KosiebaHus. YpaBHEHUE 1
TapMOHHYECKHUX KOJieOaHUIt tps://m.eds00.1L
P ' [ff0caf0
[IpeBparenue sHeprun
JlabopaTopnasi padora Ne 4 §13-16 rPaKIAHCKOT0
«HccnenoBanue BOCIIMTAHUS:
13 3aBHCHMMOCTH NepHo/a c(OpMHPOBAHHOCTH
MAaJIbIX KOJIeOaHMI Ipy3a Ha TPKIAHCKOW TIO3ULUH
HUTH OT JJIMHbI HUTH | 00yJarormerocst Kak
Macchbl rpy3a» aKTUBHOT'O u
o OTBETCTBEHHOTO YJICHA
KonebartenbHbIil KOHTYP. §17-18 g
POCCHIICKOTO
CBoOoiHBIC
00111eCTBA;
AJIEKTPOMArHUTHBIE
bubnuoreka
KoJeOaHus B UACaTbHOM
I[TOK
14 KoJe0aTeIbHOM KOHTYpE.
A https://m.edsoo.ru
HAJIOTHS MEK
o [ff0cb820
MEXaHUYECKUMU U
AJIEKTPOMArHUTHBIMHU
KOJIeOaHUSIMU
®opmyna Tomcona. 3akoH §19-20 bubnmoreka
15 COXpaHEHUs SHEPTHH B LIOK

UaeanbHOM KOJIeOaTeIbHOM

https://m.edsoo.ru
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KOHTYpe [ff0cb9c4
[IpencraBnenue o §16,21 IK0JIOTHYECKOro
3aTyXamluX KoueOaHusX. BOCIIUTAHUSA:
BoinyxieHHbBIE Bubmiorexa c(OpMUPOBAHHOCTD
16 MEXaHUYECKue KoneOaHusl. HOK SKOJIOTUYECKON
Pe3onanc. BbiHyXIeHHbBIE ?gft([))(s:t.)/t/géedsoo.ru KyJIbTypbl, OCO3HAaHHC
AIEKTPOMAarHUTHBIC - I06alBHOrO XapakTepa
KOIeGanus 9KOJIOTUYECKUX
IlepemeHHBIH TOK. §21-25 mpooen;
Cunycou1anbHbIN
MepEeMEHHBIN TOK. MOIIHOCTH bubimotexa
17 MIePEMEHHOTO TOKA. HOK
AMILIHTY THOG H https://m.edsoo.ru
. [ffOchbd34
JEHCTBYIOIIEE 3HAUEHUE
CWJIBI TOKA Y HAIIPSDKEHUS
Tpancopmarop. § 26, 27 MaTPHOTHYECKOI0
18 [IpousBoacTBO, Eeperava u BOCIIUTAHUSA:
MOTPeOJICHUE AIMEKTPUICCKOM c(OpMHPOBAHHOCTH
SHEPruu poccuiickoi
YCeTpoiCTBO M IPaKTUYECKOE §26-28 TPaxXJIaHCKOH
MIPUMEHEHHUE JIEKTPUUYECKOTO HICHTHIHOCTH,
3BOHKA, TeHEpaTopa TATPHOTHIMA,
MIEPEMEHHOT0 TOKA, JIMHUN
aNIeKTponepeaay. bubmorexa
19 DKOJIOTUYECKHE PUCKH TIPU HOK
https://m.edsoo.ru
MIPOU3BOJICTBE 11066324
anekTposHeprun. Kynbrypa
UCIOJIb30BAHUS
3JIEKTPO3HEPTUU B
MOBCEHEBHOW KU3HU
MexaHn4ecKHe BOJHBI, §29-30 3K0JI0rHYECKOr0
YCIIOBHSI paCIpPOCTPAHEHUSI. bubnuoreka BOCIIUTAHUSA:
20 [Tepuoa. Cxopoctb [TOK cq)opMHpOBaHIjOCTL
pacnpoCTpaHCHUA U IJIMHA https://m.edsoo.ru | 9KOJIOTHIECKOU
BOJHBIL. [lonepeunsie u [ffOccab4 KYJBTYpbl, OCO3HAHHE
TIPOIOTBHBIE BOJHEI TJI00aTBPHOTO XapaKTepa
HKOJIOTUYECKUX
3Byk. CKOpPOCTh 3BYyKa. §31-34 Bubmorexa npo6ieM;
21 I'poMkocTh 3ByKa. BeicoTa HOK
rora. TemGp 3ByKa https://m.edsoo.ru
[ffOcccOc
29 ONEKTPOMarHUTHHIE BOJIHBI, §35-38, bubnunoreka NMaTPUOTHYECKOI0
HX CBOMCTBA U CKOPOCTb. [HOK BOCIIMTAHUS:
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[Ikasa 37eKTpOMarHUTHBIX 68 https://m.eds00.ru | copMUPOBAHHOCTH
BOJIH [ffOccfeQ poccHiickoii
[IpHHIAIIBL PaAKOCBA3HU U §39-43 TpaxaHCKon
TeneBuaeHusd. Passurue MICHTHYHOCTH,
23 MaTPUOTU3MA;
CPEICTB CBSI3U.
Paguonokarmyst
Bes bubnuoreka
24 KontpoabHnas paGora Ne 2 3afaHun 1(0) 4
«Kosne0aHusi M BOJHBD) https://m.edsoo.ru
[ffOcc6f8
o5 TectupoBanue 1o bes
Marepuanam EI'D 3afahuA
[IpssmonuneitHOe §44 3CTETHYECKOI0
bubnuoreka .
pacrpocTpaHeHHE CBETa B OK BOCIIMTAHUS:
26 OJIHOPOJHOM Ccpefie. Ifi[t fim.ed 3CTETUYECKOC
. ps://m.eds00.ru
ToueuHbIli HCTOYHUK CBETA. OTHOLICHME K MHDY,
[ff0cd350
JIyu cBeta BKJTIOYAst ACTETUKY
HAy4YHOTO TBOPYECTBA
OtpaxxeHue cBeta. 3aKOHbI §45-46 | Dbubmmoreka Y P ’
MIPUCYIIETO
OTpa)KCHHUS CBETA. ]_[OK .
27 . (bu3HUYECKOI HayKe;
[TocTpoenue n3obOpaxxeHuit B https://m.edsoo.ru
TIJIOCKOM 3€pKajie [ff0cd4e0
[Tpenomnenue cera. [TomHOE §47-49 | Dbubmmoreka
28 BHYTpPEHHEE OTpaKCHHUE. [HOK
IIpenenbHbIl Yo MOJIHOro https://m.edsoo.ru
BHYTPEHHETO OTPAKEHHS [ffOcd7f6
§47-49 bubnuoreka TPYAOBOI0
JlaGopaTopHas padora Ne 5 pyA
I[TOK BOCIIUTAHHUS: HHTEpEC
29 «H3mepenne nokaszarteJis
https://m.edsoo.ru | Kk pa3Iu4HBIM cdepam
NpeJOMJIEHHS CTEKJIA» .
[ffOcd67a npodeccuoHaTbHON
JIunsel. [loctpoenne §50-52 Bbubnuoreka ACATCIIPHOCTH, B TOM
30 M300paXKEHNI B IMH3E. [IOK TACIC  CBA3AHHBIM - €
®opMyia TOHKOU JTMH3BI. https://m.edsoo.ru busuxofi u TexHmKoH,
VBeIUYEHHE THH3bI [ffOcdd1e yMmerme - coBepriath
OCO3HaHHBII BBIOOD
JlabopaTopnasi pa6ota Ne 6 §50-52 .
a1 " . Oymymieit mpodeccun u
« ccneJIOBaliMe CBOWiCTB pCATHZOBHIRATE
n300pakeHuil B JIMH3AX» COGCTRCHHEIC
HI/ICHepCI/IH cBeta. CII0KHBIN § 53 ’KU3HEHHBIC MJIaHBI;
cocraB Oenoro cserta. L[Ber. TOTOBHOCTh u
32 JlabopaTopnasi padora Ne 7 CIOCOOHOCTh K
«Ha601eHue AUCTIEPCUHH 00pa3oBaHUIO "
cBeTa» caMoO0pa3oBaHUI0 B
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§54-59 bubnuoreka obmacth  (U3UKH HaA
HNutepdepennus crera. N
I[HOK IIPOTSKEHUHU BCEH
33 Judpakims cBeTa.
JnpaximonHas peméTxa https://m.edsoo.ru | KuU3HU;
paxht P [ffOced22
§ 60 bubnuoreka
34 [TonepeyHOCTh CBETOBBIX [IOK
BOJH. [Tonspusanus ceera https://m.edso0.ru
[ffOcf02e
OnTuueckue mpuOOpHI U coobueH
35 YCTPOICTBA U YCIIOBUS UX vAa
0€301acHOT0 MPUMEHEHUS
I'paHu1bl TPUMEHUMOCTH §61-62 Bubauoreka
36 KJIACCUYECKON MEXaHUKHU. LIOK
IToctynars! cienuaibHON https://m.edsoo.ru
TEOPUH OTHOCUTEIHLHOCTH [ff0cf862
OTHOCUTENTHHOCTD §63 bubnunoreka
37 OJTHOBPEMEHHOCTH. LHOK
3ame/ieHue BpeMEHU U https://m.edsoo.ru
COKpAIIICHHUE JTUHBI [ffOcfa42
DHeprus U UMITYJIbC §64-65 | Dbubmmoreka
38 PENATUBUCTCKON YaCTHIIBI. LIOK
CBs13p Macchl ¢ JHEpPruen u https://m.edsoo.ru
HUMITYJIbCOM. DHEPTUs MOKOSI [ffOcfc68
KonTtpoabnas padora Ne 3 Ees bubnuoreka
«Ontuka. OCHOBBI IIOK
39 5 3a1aHn
crenuaJbHOi TeOPpUH i https://m.edsoo.ru
OTHOCHTEJILHOCTH» [ffOcf6f0
§71 bubnuoreka LHEHHOCTH HAY4YHOIO
40 ®otonbl. Popmyna [lnanka. I[TOK MO3HAHMA:
DHeprus U UMIyJbc GoToHa https://m.edsoo.ru | cOpMHUPOBAHHOCTh
[ffOcfel6 MHUPOBO33PEHHUS],
o §69 BubaroTeka COOTBETCTBYIOILETO
" TKpBITHE U Hc(c)neILOBaZ{HIf LOK COBPEMEHHOMY YPOBHIO
otoad¢ekra. OnbiTe A. I'. .
g b https:/m.edsoo.ru | PA3BUTHSA  PU3MIECKOIH
TOJIETOBA .
OIETO [ffOcffca HayKIL;
3aKOHBI (I)OTOE)(l)(l)eKTa. §70 Buomioreka OCO3HaIiIJI/Ie LICHHOCTH
VYpaBHeHue DUHIITENHA 151 LIOK HAyHHO
42 JIeITEIHLHOCTH,
¢doroapdexra. «Kpacnas https://m.edsoo.ru
TOTOBHOCThH B TpoIiecce
rpanunay gororddexra [ff0d015e
N3Y4YECHHUS ¢buzuku
Jasnenue csera. Onpits! I1. §72 bubnunoreka OCYILECTBIISTH
43 H. Jle6eneBa. Xumuueckoe LIOK TIPOCKTHYIO "

JIEVICTBUE CBETA

https://m.edsoo.ru
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[ff0d04a6 HCCIIE0BATENbCKYIO
TexHuueckue ycTponcTBa u §73 NeATEIbHOCTh
MPAKTUYECKOE TPUMEHECHHUE: WHIMBUYaIbHO WU B
44 ¢dhoToseMeHT, (HOTOMATUHK, rpymte.
coJIHeuHas OaTapes,
CBETOINO/]T
§73 bubnmoreka
Pemenue 3amau no reme OK
45 «DNeMeHTbI KBaHTOBOMU 1
OIITHKID https://m.edsoo.ru
NITUKU
/ff0d0302
Mogens atoma ToMcoHa. § 74 Bubnuoreka
46 OmnpiTel Pesepdopaa mo [TOK
pacCesiHUIO O-4aCTHLL. https://m.edsoo.ru
[InanerapHas Mmojesb aTOMa [ff0d091a
§75-77 bubmorexa
OK
47 [Toctynater bopa 1
4 P https://m.edsoo.ru
[ff0dOafa
N3nydenue u noraomeHue § 66- 67
bubnuoreka
(hOTOHOB TIpH TIEpeXo/Ie OK
48 aToMa C OJJHOTO YPOBHSI 1
SHe N oi B https://m.edsoo.ru
HEpPruu H roil. Bupsr
P a2l A [ff0dOafa
CIEKTPOB
BoutHOBBIE CBOWICTBA YaCTHII. §71 IKOJIOTHYECKOr0
. bubnmoreka
Bounbl ne bporins. OK BOCIIMTAHUS:
49 KopnyckynspHo-BoHOBOM ﬁt Jim.ed c(OpMHPOBAHHOCTH
ps://m.edsoo.ru N
anmu3M. CIOHTaHHOE U IKOJIOTMYECKOM
» [ff0d0ca8
BBIHYK/ICHHOE U3JTyYEHUE KYJBTYpbl, OCO3HAaHHE
OTKpbITHE PATUOAKTUBHOCTH. §78-81 Bubauoreka r0banBHOro Xapaxrepa
IKOJIOTHYECKHIX
50 OmnsiTsl Pezepdopna mo [TOK 5
npooJem;
ONPEACIICHUIO COCTaBa https://m.edsoo.ru P
IJIaHUPOBAHUE u
PaguOaKTUBHOIO U3JTy4YEHHUs [ff0d0fd2
OCYIIECTBIICHUE
CsoiicTBa anba-, Oera-, § 82,83, JeHCTBHIA B
51 ramma-usirydeHus. Bnusaue 94 OKpY’KaIOIIel cpese Ha
PaIOaKTHUBHOCTH HA )KUBBIC OCHOBE 3HAHHUS Ieneil
OpPraHH3MBI YCTOMYMBOIO Pa3BUTHS
OTKpbITHE IPOTOHA U §84-85 1CJI0BCYCCTBA,
i Bubmnorexa ACIIMPEHNE OIIBITA
Heiftpona. M3otonsl. Anbga- OK p P
52 pacnan. DJIeKTPOHHBIN U ﬁt Jmed ACATCIIEHOCTH
N s://m.eds00.ru 7
HO3UTPOHHBIN GeTa-pacma. b SKOJIOTHIECKON
[ff0d1162 HaIPaBJIEHHOCTH Ha

I'amma-nsinydenue
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53

OHeprus CBsi3U HyKJIOHOB B
sape. SlaepHbie peakium.
S nepHblit peakTop.
[IpoGnemsbl, mepCcreKTUBbI,
JKOJIOTUYECKHE ACTIEKTHI
SIEPHOM SHEPTETUKH

§ 80—
83,

§87-93

Bbubnmorexa
LHOK
https://m.edsoo.ru

[ff0d1356

54

DNeMEHTapHbIEC YACTULIBL.
OTKpbITHE TO3UTPOHA.
Mertoabl HaOIOACHUS U
PEruCTpaLvK JIEMEHTAPHBIX
yactuil. Kpyrieli cton
«DyHnaMeHTaIbHbIE
B3aumMoiercTBUs. EquHCTBO
(bu3nUecKoil KapTUHBI MUPaA»

§ 86,95 -
96

Bbubnuoreka
LHOK
https://m.edsoo.ru

/ff0d0e38

OCHOBE HUMEIOIIIXCSI
3HaHW# Mo usuke;

55

[IpomMexxyTouHast arTecTanus

be3
3aJaHus

56

Bun 3Bé3nHo0ro Heoda.
Co3sBe3us, spKue 3BE3/bI,
IUIAHETHI, X BUAUMOC
nBkenue. CojlHeUHas
cucTeMa

§99-101

57

Comnnaue. CoHeuHast
aKTHUBHOCTb. VICTOUYHHUK
sHeprun CoJiHIa U 3BE3]

§ 102-
103

58

3BE3bI, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/IbI
TJIaBHOM
MOCJIE0BATEIBHOCTH.
BnyTtpeHHee cTpoeHuE 3BE3 .
CoBpemeHHbIE
MIPEACTABICHUS O
MIPOUCXOKACHUH U SBOJTFOITUT
CouHIia 1 3Bé311

§ 104-
105

ICTETHYECKOro
BOCIIMTAHUS:
ACTETUYECKOE
OTHOIIEHHE K MHDY,
BKJIFOYAst 3CTETUKY
HAay4yHOI'O TBOPYECTBA,
IIPUCYLLETO
¢bu3nueckoil Hayke;

59

Muneunsiii I1yTe — Hama
I'amaktuka. Ilonoxxenue u
nBrxenue ColHIa B
TI'anaktuke. I'anakTukm.
UYEpHbIe IbIpHI B sApax
TaJIAKTHK

§ 106 -
107

60

Bcenennas. Pazoeranue
ranaktuk. Teopus bombiioro

LHEHHOCTH
MO3HAHUSL:
c(hOpMHUPOBAHHOCTh

HAY4YHOI'0

MHPOBO33PEHUS,
COOTBETCTBYIOILETO
COBPEMEHHOMY YPOBHIO
pa3BuTUA  (HUBHUECKOMN
HAYKH;
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B3pbIBa. PenukroBoe
n3nydyeHue. MeraraaakTuka
Hepermennsie npobiaembl
aCTPOHOMHUU

108,109

61

KonTtpouabnas padoraNe 4
«JIEeMEeHTBI ACTPOHOMMH 1
acTpopu3uKN»

be3
3aJaHu
s

62

O6o06maromuii ypok. Posb
(bU3UKH U ACTPOHOMHUH B
SKOHOMMYECKOM,
TEXHOJIOTHYCCKOM,
COLIMAIILHOM M ATUYECKOU
cdepax IeaTeIbHOCTH
YeII0OBeKa

coobuleH
us

63

O606maromuit ypox. Pois u
MECTO (PU3HUKH ¥ aCTPOHOMHUH
B COBPEMEHHOM HAYYHOH
KapTUHE MUpPa

coobuleH
us

64

O606maromuii ypok. Pomib
(busnveckoit Teopuu B
(hopMUpOBaHHH
MPEJICTaBICHUM O
¢bu3nuecKoil kKapTuHE MHUpa

coobuleH
us

65

O6o06maromuit ypok. Mecto
(bu3MUECKO KapTUHBI MHpPa B
00IIEeM psITy COBPEMEHHBIX
C€CTCCTBCHHO-HAYYHBIX
MPEJICTABICHUN O IPUPOJIEC

coobuleH
us

OCO3HaHHE
LIEHHOCTH Hay4HOU
NeSITeNbHOCTH,
TOTOBHOCTb B IIpOILIECCE
W3YYCHUS bu3uKu
OCYILIECTBIISITh
MPOEKTHYIO "
UCCIIEI0BATEIbCKYIO
JeSITeNbHOCTD
WHIUBUIYaTbHO U B

rpyme.

66

IToBTrOpenue . MaruutHoe
nosie. DJIEKTpOMarHuTHas
UHAYKLUS

MNosTopwn
Tb TEMY

67

[ToBTOopenue . OnTuka.
OCHOBHI crieIaTbHON
TEOPHUH OTHOCUTETBbHOCTH

MNMosTopwn
Tb TEMY

68

[ToBropenue . KBantoBas
¢dbusmKa. DIeMEHTHI
aCTPOHOMMUH H aCTPO(YU3UKU

MosTopMn
Tb TEMY

Bubnuoreka
LHOK
https://m.edsoo.ru

[ff0d1784

OBIIEE KOJIMYECTBO HACOB
I10 ITPOIT'PAMME

68

KoHnTtposnbHbie paboThl — 4; 1abopaTopHbIe
paboThI —/.
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YYEBHO-METOUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI JIVISA YHEHUKA

» dusuka, 10 knace/ Makumes I'.., byxosues b.b., Corckuit H.H. nox
penakmueit [lapdenteeBoit H.A., AkiinonepHoe o61iectBo «M3aaTenbeTBo
«ITpocsemienue»

» ®usuka, 11 xnace/ Makumes I'.J1., byxosues b.b., Hapyrua B.M. nox
penakmueit [lapdentoeeBoit H.A., AkinonepHoe o61iecTBo «M3aaTenbeTBo

«HpOCBCIHGHI/IG»



