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COILEPKXAHUE OBYYEHUS

10 KIIACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOT'O MO3HAHMS

®usuka — Hayka o mpupoe. Hayunbsie MeTOIbI TO3HAHUS OKpY>Karomero mupa. Poip
HKCIIEPUMEHTA U TEOPUH B MpoLIecce MO3HAHUS MTPUPOAbI. JKCIIEPUMEHT B (DU3HKE.

MopnenupoBanne (uU3MUECKUX SBIEHMM M MpoleccoB. HayuHble THIOTE3BI.
®duznyeckue 3aKOHBI U TEOPUH. [ paHUIIbI TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB. [IpuHIMn
COOTBETCTBHS.

Ponb u Mecto ¢u3uku B HOpMHUPOBAHUU COBPEMEHHOW HayYHOW KapTHHBI MHpa, B
MPaKTUYECKOU IeATEIbHOCTHU JIFOJIEH.

Jlemoncmpayuu

Amnaznorossie U IIUGPOBBIE U3MEPUTEIbHBIE TPUOOPHI, KOMITBIOTEPHBIE TATYUKU.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABuxeHHe. OTHOCUTENBHOCTh MEXaHMUECKOTO JBHkKeHUs. Cucrema
orcuéra. Tpaekropus.

[lepemelienue, ckOpocTh (CpenHsisli CKOPOCTb, MTHOBEHHAsI CKOPOCTh) U YCKOpPEHHUE
MaTepHAIIbHON TOYKH, UX MTPOECKIIMU HA OCH CUCTEMBI KOOpAUHAT. ClOKEHUE NMepeMENICHUI
U CIIO)KEHUE CKOPOCTEH.

PaBHOMEepHOE ¥  paBHOYCKOpPEHHOE TMPSMOJIMHEITHOEe JBWkeHue. ['paduku
3aBUCUMOCTU KOOPJMHAT, CKOPOCTHU, YCKOPEHHS, IMYTH M MEpPEMEIICHUS MaTepHalbHOU
TOYKHU OT BPEMEHHU.

CBoOoaHOe majgieHue. Y CKOpPeHHE CBOOOIHOTO TMaICHUS.

KpuBosnmueiinoe aBuxeHue. J[BUKEHHE MaTEPUAIBHOW TOYKU MO OKPYKHOCTH C
MOCTOSIHHOM MO MOJYJII0 CKOPOCTBIO. YTJIOBas CKOPOCTh, JIMHEHHAs: CKOpOCTh. llepuon u
yacToTa obpaiienus. LleHTpocTpeMHUTeNbHOE YCKOPEHUE.

TexHuuecknue yCTpONCTBA M MPAKTHUYECKOE IMPUMEHEHUE: CHUIOMETp, ABUKCHUE
CHaps 0B, [IEMTHbIE U peMEHHBIE NepeIayn.

Llemoncmpayuu

Mogens cuCTEMBl OTCUYETA, WILIIOCTPAlUMUs KHUHEMATHYECKUX XAPAKTEPUCTHUK

JIBUKCHMSI.



[IpeoGpa3oBaHmne NBMKEHHIA C UCTIOJIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[TaneHue Ten B BO3AYyXE U B pPa3peKEHHOM IIPOCTPAHCTBE.

HaGmionenue nBwxeHHs Tena, OpOLIEHHOrO TOJ YIVIOM K TOPU30HTY H
TOPU30HTAJIBHO.

N3mepeHune yckopeHus: CBOOOHOTO MMaJIEHUSI.

HamnpagneHnue ckopocTu Mpu ABUKEHUHU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamopmwvie pabomuoi

N3yueHne HEpPaBHOMEPHOTO [BWXXEHUS C LEJIbI0 ONPEACIICHUS MIHOBEHHOU
CKOPOCTH.

HUccnenoBanne COOTHOLICHUS MEXAY NOYTSIMH, NOPOWJEHHBIMH TEJIOM 34
MIOCJIEIOBATENIbHBIE PaBHBIE IPOMEKYTKH BPEMEHU IPU PAaBHOYCKOPEHHOM JBUKEHUH C
Ha4aJIbHOU CKOPOCTHIO, PABHOM HYJIIO.

N3yueHne NBUKEHUS MIapUKa B BSI3KOM KUJKOCTH.

Nzyuenue nBmxeHus Tena, OPOIIEeHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipunuun otHocutenbHOCTHM ['anmunes. IlepBwit 3akoH HproTona. MHepumanbHbie
CHUCTEMBI OTCYETA.

Macca tena. Cuna. Ilpunnun cynepno3unuu cuil. Bropoil 3akoH HeroToHa nms
MarepuaibHOM TOYkH. Tpetuit 3aKkoH HproTOHA 1J1s1 MaTepUaIbHBIX TOYEK.

3akoH BceMUpHOTo TsroteHus. Cuna tspkectu. [lepBas kocMuueckas CKOpOCTb.

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

Tpenue. Buapl Tpenus (mokosi, cKobxeHus1, kauenusi). Cuna tpenusi. Cyxoe TpeHue.
Cuna TpeHHS CKONBXeHUS © cuia TpeHus mokos. Kosdbdumument tpenus. Cuna
COINPOTUBJICHUS TIPU JBUKEHUH TEJIa B KUJKOCTH UJIU Ta3e.

[TocTynaTtenbHOE U BpallaTeIbHOE JBHKEHUE a0COTIOTHO TBEPAOTO TEa.

MOMEHT cuilbl OTHOCHUTENIBHO OCU BpaieHusd. [lnedo cunbl. YcmoBus paBHOBecCHUs
TBEPAOIO Tena.

TexHuueckrue yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHHUE: MOJIIMIHUKYU, ABUKCHUE
MCKYCCTBEHHBIX CITYTHUKOB.

Llemoncmpayuu

SIBnenue nHepuuu.

CpaBHeHHE Macc B3aUMOJCHCTBYIOIIUX TEN.



Bropoii 3akon Herorona.

N3mepenne cuil.

CrnoxeHue cul.

3aBUCUMOCTD CUJIBI YIPYTOCTH OT JeOpMallUu.

HesecomocTts. Bec Tena npu yCKOpEHHOM MOABEME U T1/ICHUU.

CpaBHeHUE CUJI TPEHUS TIOKOSI, KAUYEHUS U CKOJIbKECHHUS.

YcnoBus paBHOBecHs TBEPAOTO Tena. Buasl paBHOBECHS.

Yyenuueckuii sxcnepumenm, 1abopamopHwvie pabomuwl

N3ydenne nBukeHus Opycka 1o HAKIOHHOM IIIOCKOCTH.

HccnenoBanne 3aBUCHMMOCTH CWJI  YNIPYTOCTH, BO3HUKAIOIIMX B TMPYXKUHE U
PE3UHOBOM 00pasIle, OT X AehOopMallnu.

HccenenoBanue ycnoBUil paBHOBECHS TBEPIOTO TEIa, UMEIOIIETO OCh BPALLICHHUS.

Tema 3. 3aKkonbl COXpaHEHUA 6 MEXAHUKE

Nmnynbe maTepuanabHOM TOYKM (T€da), CUCTEMbl MaTepHalbHbIX To4yeK. MMiynbce
CUJIBl U U3MEHEHHE UMITYJIbCa TeJla. 3aKOH COXpPAaHEHHUs UMITyJibca. PeakTuBHOE IBH>KEHUE.

Pa6Gora cwibl. MOIIIHOCTH CHJIBI.

Kunernueckas »sHepruss wmarepuanbHOol Touku. Teopema 00 H3MEHEHUH
KUHETUYECKON SHEPTUU.

[lorenumnansHas sHeprus. lloreHuumanbHas sHeEprust ynpyro JehopMHpPOBAaHHOM
npyxunsbl. [TorennmanbHas sHeprus Tesa BOJIN3U MOBEPXHOCTH 3eMIIH.

[ToTeHumanbHble U HEMOTEHUANbHbIE CHIIbI. CBsI3b paOOThI HEMOTEHIIMAIBHBIX CUJI C
U3MEHEHUEM MEXAHWYECKOM SHEPIrUM CHCTEMBl TEl. 3aKOH COXPAaHEHHs MEXaHHUYECKOU
DHEPIUH.

VYrpyrue u Heynpyrue CTOIKHOBEHHS.

TexHudyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHME: BOJIOMET, KOIEp,
IIPY>KUHHBIN [TUCTOJIET, IBUKEHUE PAKET.

Llemoncmpayuu

3aKOH COXpaHEHHUsI UMITYJIbCA.

PeakTuBHOE IBHMIKEHUE.

[lepexon moTeHIMATBLHON YHEPTUN B KWHETHUECKYIO 1 0OpaTHO.

Yyuenuueckuii sxcnepumenm, n1abopamophwie pabomuol



N3yueHne abCOMOTHO HEYNPYroro yaapa ¢ MOMOIIBIO JIBYX OJWHAKOBBIX HHUTSIHBIX
MasTHUKOB.

WccnenoBanue cBA3M pabOTHI CHIIBI C U3MEHEHUEM MEXAHWYECKON 3HEpPruM Teja Ha
MIpUMEPE PACTSHKEHUSI PE3UHOBOIO KI'yTa.

Paznen 3. MosiekyasipHasi Gu3nKa M TEPMOTUHAMHUKA

Tema 1. Ocno6bl MONEKYIAPHO-KUHEMUYUECKOI meopuu

OCHOBHBIC TIOJOXXEHHUS MOJCKYISIPHO-KUHETUYECKOW TEOPUU M UX OMBITHOE
obocHoBanue. bpoyHoBckoe — gBmxkenue. Juddysus. Xapakrtep ABWKEHUS U
B3aUMOJECICTBUS YacTHUI BellecTBa. MoJenu CTPOCHHUSI ra30B, )KUAKOCTEN U TBEPABIX TE U
0OBSICHEHHE CBOWMCTB BEIIECTBA Ha OCHOBE J3THX Mojelied. Macca U pa3Mepbl MOJIEKYII.
KonuuectBo BemectBa. [locrosinnast ABoraapo.

TennoBoe paBHOBecue. Temneparypa u e€ uzmepenue. [lkana remneparyp Lienascusi.

Mogens wupaeanbHoro raza. OCHOBHOE ypaBHEHHE MOJEKYISIPHO-KUHETHUYECKOMN
TEOpUU HACATBHOTO raza. AOCOJIOTHas TeMmIeparypa Kak Mepa CpeaHel KUHETHYeCKOu
SHEPIrUM TEIUIOBOTO JBMKEHMS dacTul] rasza. lllkama temmneparyp KenbBuna. ['a3oBbie
3aKkoHbl. YpaBHeHue MenneneeBa—Knaneiipona. 3akon JlanproHa. W3ompoueccsl B
UJealbHOM Ta3e C IOCTOSHHBIM KOJMYECTBOM BellecTBa. ['paduueckoe mpencraBieHue
U30TPOIIECCOB: H30TEpPMa, U30X0pa, n300apa.

TexHudeckre yCTpoucTBa U MPAKTUIECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThI, TOKa3bIBAIOIINE AUCKPETHOE CTPOEHHUE BellecTBa, (OTOrpapuu MOJIEKYI
OpPraHUYECKUX COCIMHECHUM.

Omnpitel 0 UG Gy3Un KUAKOCTEH U Ta30B.

Mogenb OpOyHOBCKOTO JBUKCHHS.

Mogens onbita IlITepHa.

OMBITHI, TOKA3BIBAIOIINE CYIIIECTBOBAHUE MEXMOJICKYIIPHOTO B3aUMOICHCTBHS.

Mogenb, UIIIOCTpUpYIOLIasl PUPOY AaBJICHUS ra3a Ha CTEHKHU COCY/a.

OnpIThI, WJUTIOCTPUPYIOIINE YPaBHEHUE COCTOSTHUS UI€ATIbHOTO T'a3a, U30IMPOIIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomul

OmnpeneneHre Macchl BO3yXa B KIACCHOW KOMHATe HAa OCHOBE M3MEpeHUN oO0bEMma
KOMHATBHI, TaBJICHUS U TEMIIEpaTyphl BO31yXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEXTY IIapaMeTpaMu COCTOSTHUS Pa3pe’KEHHOT0 rasa.



Tema 2. Ocnogvt mepmoounamuxu

TepMoanHamuueckas cuctemMa. BHYTpeHHsAs SDHEPrUus TEPMOJIMHAMUYECKON CUCTEMBI
u crnocoObl €€ wu3meHeHus. KommdectBo TtemnoTsl u pabota. BHyTpeHHssT sHeprus
OJIHOATOMHOI'O HJEAJIBHOTO Tra3a. Bunabl Temonepenadu: TEIJIONPOBOJHOCTh, KOHBEKLUS,
u3ydyeHue. Y ieJabHas TEII0EMKOCTh BenlecTBa. KonndyecTBo TEIIOTHI NpU TEIUIONEpeiaye.

[Tonarue o0 agumabatHOM mporecce. [lepBrlii 3akoH TepMoauHaMuKH. [IpumeHenue
NEPBOro 3aKOHA TEPMOJMHAMUKH K H3omponeccam. I'paduyeckas uHTepnperanus paboTsl
rasa.

Bropoii 3axon TepMoanHamuku. Heo6paTUMOCTh MPOLIECCOB B IPUPOJIE.

TeroBbie MamuHbl. [lpuHUUIB AelcTBUA TemioBbIX MamuH. [IpeoOpa3zoBanus
SHEPIUU B TEIUIOBBIX MamMHax. KoaQ@uiueHTt mone3Horo IeHCTBUS TEIUIOBOW MAaIllUHBI.
Huxkn KapHo u ero kod>p@uIMEHT MOJIE3HOTO ACHCTBUS. DKOJIOTHYECKHE MPOOJIEMBI
TEII0IHEPTETUKH.

TexHnuyeckue ycTpoWCTBa M NMPAKTUYECKOE MPUMEHEHHE: JBUTATENIb BHYTPEHHEIO
cropanusi, ObITOBOM XOJIOJMIBHUK, KOHIUIIUOHED.

Jlemoncmpayuu

N3MmeHeHre BHYTPEHHEHW SHEPruu Tejla MpU COBEPLICHUH pabOThI: BBUIET MPOOKH U3
OyTBIIKH TIOJT JCHCTBHEM CXKAaTOTO BO3/yXa, HarpeBaHue d¢upa B JaTyHHOU TpyOKe MmyTEM
TpeHus (BUICOAEMOHCTpAITHS).

V3MeHeHre BHYTPEHHEN dHEPTUHU (TEMIEPATYPHI) Tea IPU TEIUIONEpeaaye.

OnpIT 10 aMabaTHOMY PACIIUPEHHIO BO3AYyXa (OMBIT C BO3YIIHBIM OTHUBOM).

Mopgenn mnapoBoi TypOWHBI, JBHUraTelsi BHYTPEHHEIO CropaHHs, PEaKTHUBHOIO
JIBUTATEJIs.

Yuenuueckuii sxcnepumenm, n1abopamophwvie pabomuol

N3mepenue ynenbHON TEIUIOEMKOCTH.

Tema 3. Acpezamnvle cocmoanus eeuyecmea. Dazoevie nepexoovl

[TapooOpa3oBanne u kKoHAeHcauus. Mcmapenne u KumneHue. AOCOTIOTHas U
OTHOCHUTENIbHAsI ~ BJIIAXHOCTh  BO3Ayxa. HacklmieHHblii map. YxaenpHas — TeruioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHHSI OT JaBJICHHUA.

Teépnoe teno. Kpucramnmueckue u amopdHble Tena. AHH3OTPONHUS CBOWCTB
kpuctaioB. JKunkue  kpuctamibl.  CoBpeMeHHble — Marepuansl. [lnaBneHue u

KpHUCTaJUIM3anus. Y enbHas TerioTa miasneHus. Cyonnmarus.



YpaBHeHHe TEI0BOro OanaHca.

TexHuueckrne yCTpoucTBa U MPAKTHUYECKOE MPUMEHEHUE: TUTPOMETP U MICUXPOMETP,
KAJIODUMETP, TEXHOJIOTMM TOJY4YEHHS COBPEMEHHBIX MAaTE€pUajoB, B TOM YHCIE
HaHOMAaTepHUajIoB, 1 HAHOTEXHOJOTUH.

Jlemoncmpayuu

CBoiicTBa HaChIIIEHHBIX MTAPOB.

Kurnenne npu moHW>KEHHOM JaBIICHUU.

CriocoObl U3MEPEHHUSI BIa>KHOCTH.

Habmronenne HarpeBaHus ¥ IJIaBJICHUS KPUCTAIIMYECKOTO BEIIECTBA.

JleMOHCTpanus KpuCcTaljIoB.

Yyenuuecxuii sxcnepumenm, 1abopamoprvie pabomol

N3mepenne OTHOCUTENBHON BIIaJKHOCTH BO3/1yXa.

Pa3zgea 4. DiieKTpoAMHAMMKA

Tema 1. Inexmpocmamuxa

DnekTpuzanus Tell. OJJIEeKTpUYecKuid 3apsa. JlBa BHUAA SIIEKTPUUECKUX 3apsIOB.
[IpoBOIHMKH, IUANEKTPUKH M TOJYHPOBOJHHMKU. 3aKOH COXPAHEHUS 3JIEKTPUUYECKOIO
3apsaa.

B3aumopeiicteue 3apsanoB. 3akoH Kynona. TodeuHblid 37I€KTpUUECKUN 3apsii.
Onexrtpruueckoe mnone. Hanpsok€HHOCTH dnekTpuueckoro mods. lIpunuun cynepnosunun
ANEKTPUYECKUX MOJICH. JIMHUU HaNPsHKEHHOCTH DJIEKTPUYECKOTO TTOJIS.

Pabota cun anektpocraruueckoro mois. llotenmuman. Pa3sHOCTh MOTEHIMANIOB.
I[IpoBOOHUKKM H  JIHUDJIEKTPUKH B DJEKTPOCTaTUYECKOM  1moze. Jludnexkrpuueckas
IIPOHULIAEMOCTb.

OnektpoéMkocTh.  KonaeHcatop. DJEKTpOEMKOCTh IJIOCKOTO  KOHAEHCATOpa.
DHeprus 3apsHKEHHOT0 KOHAEHCATOpA.

TexHuueckne  yCTpOWCTBA M NPAKTUYECKOE  NPUMEHEHHE:  DJIEKTPOCKOIL,
DIIEKTPOMETP, DIEKTPOCTATUYECCKAS 3aIIUTa, 3a3€MJICHUE AJIEKTPONPHUOOPOB, KOHJIEHCATOP,
KOIIMPOBAJIBHBIN anmnapar, CTpyMHbIN IIPUHTED.

Jlemoncmpayuu

YCTpOUCTBO Y IPUHIUI AEUCTBUSA DJIEKTPOMETPA.

BzaumonencTBre HadIEKTPU30BAHHBIX TEIL.

BHGKTpI/I‘-IeCKOC IOJIC 3apPsAKCHHBIX TCII.



[IpoBOAHMKHU B 3JIEKTPOCTATUUYECKOM IIOJIE.

DneKkTpocTaThyeckas 3allnTa.

JIMDNEeKTPUKU B DJIEKTPOCTATUYECKOM II0JIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHcCaTopa OT IUIONIaAW IUIACTHH,
PACCTOSTHUS MEXKly HUMHU U JUAJICKTPUUECKON MTPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHAEHCATOpA.

Yuenuueckuii sxcnepumenm, nabopamophuvie pabomuol

N3mepenue 3neKTpo€MKOCTH KOHIEHCATOPa.

Tema 2. Ilocmoannwiii 3n1ekmpuueckuii mok. Toku é paznuunvix cpedax

DJIEKTPUYECKUN TOK. YCIIOBHS CYHIECTBOBAHMS AJEKTPUYECKOrO TOKA. McTOUHMKM
Toka. Cuna Toka. I[locTOSHHBIN TOK.

Hanpsoxenne. 3akon Oma a1 ydacTka Lenu.

DNEeKTpUUECKOE  CONPOTUBJIEHUE.  YJEIbHOE  CONPOTHUBICHUE  BEIIECTBA.
[TocnenoBarenbHOE, TApaIENbHOE, CMEIIAHHOE COETMHEHUE ITPOBOTHUKOB.

PaGota snektpuyeckoro toka. 3akoH J[xoyns—JIeHia. MoOIHOCTD 3JIEKTPUUECKOTO
TOKA.

DNEeKTPOABMKYINAs CUJia U BHYTPEHHEE COINPOTUBICHHWE HCTOYHUKA TOKA. 3aKOH
Owma 1711 MOJIHOM (3aMKHYTOM) AJIeKTpuueckoi 1enu. KopoTkoe 3aMbIKaHKE.

DNEeKTpOHHAs TPOBOJAMMOCTh TBEPIBIX METAJJIOB. 3aBUCHUMOCTH COINPOTHUBIICHUS
METaJUIOB OT TeMIiepatrypbl. CBEpXIPOBOJUMOCTb.

DIeKTpUUYECKUI TOK B BakyyMme. CBOKCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonmynpoBoauuku. CoOCTBEHHAss M MPUMECHAs MPOBOJUMOCTH MOIYIPOBOIHUKOB.
CaoiicTBa p—Nn-niepexoja. [lomynpoBoiHUKOBBIE TPUOOPHI.

DNEeKTpUUECKU TOK B PacTBOpax M paciuiaBax AJIEKTPOJIUTOB. DIEKTPOIUTHUECKAS
JIMCCOLMAIIUSL. DIEKTPOJIN3.

DOneKkTpuueckuil TOk B razax. CaMOCTOSITEIBHBIM M HECAMOCTOSATEIBHBINA paspsi.
Monnus. [Inazma.

TexHudeckrue ycTpoWCTBa M TMPAKTHUYECKOE MPUMEHEHHUE: aMIIepMETp, BOJBTMETP,
peocTaT, HMCTOYHHKH TOKa, 3JIEKTPOHATPEBATENbHBIE MPUOOPHI, DIIEKTPOOCBETUTEIHHBIC
puOOpPHI, TEPMOMETP CONPOTHUBIICHHS, BAKYYMHBINA JTHOJ, TEPMUCTOPHI U (POTOPE3UCTOPHI,
MOJTYTTPOBOTHUKOBBIN JHO/I, TAIbBAHUKA.

Llemoncmpayuu



N3mepenue cuibl TOKAa U HAPSKECHUS.

3aBUCUMOCTb CONPOTHUBIICHUS [WIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, IJIOMIAIN
IIONIEPEYHOI0 CEYEHUsI U MaTEpHAIa.

CMenaHHOe cOeJMHEHNE TPOBOAHUKOB.

IIpsmoe  wm3mepeHue  ANIEKTPOABWKYIIeH  cuiabl.  KopoTkoe — 3aMblkaHue
raJIbBAaHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO COITPOTUBIICHUSI.

3aBUCUMOCTb COMPOTUBIICHUS METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTBH 3JIEKTPOIUTOB.

NckpoBoii pa3psan 1 IpOBOAUMOCTb BO3yXa.

OnHOCTOPOHHSSA MPOBOAUMOCTD AUOJIA.

Yyenuueckuii sxcnepumenm, 1abopamopHvie pabomol

N3ydeHne cMEMaHHOro COETMHEHUS PE3UCTOPOB.

N3mepenne »IEKTpOABMKYIIEH CUIbl HCTOYHMKA TOKA M €ro BHYTPEHHETO
CONPOTHBIICHHUS.

Hab6mronenue snexrpoiausa.

MexnpeamMeTHbie CBA3H

Nzyuenue kypca ¢uszmku 6a30Boro ypoBHs B 10 Kiacce OCYIIECTBISACTCS C yUETOM
COJIEpKATENBHBIX MEXIIPEIMETHBIX CBS3€Hl C KypcamMH MaTeMaTHKH, OMOJOTHH, XHUMHH,
reorpaduu U TEXHOJIOTHUHU.

Meoswcnpeomemmvle nonsamus, CBI3aHHbIE C U3YYEHUEM METOJ0B HAYYHOTO TTO3HAHUS:
SBJICHUE, Hay4YHbIH (akT, runoresa, pu3nueckas BeIMYMHA, 3aKOH, TEOPHSs, HAOIIOJACHHE,
DKCIIEPUMEHT, MOJEIIUPOBAHUE, MOJCIIb, U3MEPEHUE.

Mamemamuxka: pelieHHe CUCTEMbl ypaBHEHMM, JNHHEWHas (yHKkmus, mnapabona,
runepOosa, uxX rpaduUKd U CBOMCTBA, TPUTOHOMETpUYECKHE (YHKLMU: CHHYC, KOCHUHYC,
TAHI'€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECCTBO, BEKTOPBI U UX MPOEKIINU
Ha OCH KOOPJMHAT, CII0’KEHUE BEKTOPOB.

Buonoeus: mexaHmdeckoe JIBW)KEHHE B JKMBOM mpupone, nuddysus, ocmoc,
TEIUIOOOMEH JKMBBIX OpPraHU3MOB (BUIBI TEIJIONEpEeAaud, TEIIOBOE paBHOBECHE),
IEKTPUYECKUE SABJIICHUS B )KUBOU IIPUPOJIE.

Xumus: DUCKPETHOE CTPOEHUE BEUIECTBA, CTPOCHHE aTOMOB U MOJIEKYJ, MOJb
BEIIECTBA, MOJISIpHAs MAacca, TEIUIOBbIE CBOWCTBA TBEPIBIX TEN, XKUAKOCTEM M Ta30B,

SJICKTPUYICCKHUC CBOMCTBaA MCTAJJIOB, SJICKTPOJIUTUYICCKAA AUCCOIUAlINA, IaJIbBAHUKA.



l'eoepagpus: BNaxXHOCTH BO3/1yXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonoeusa: mpeoOpa3zoBaHUE [BWKEHUU C HUCIOJIB30BAHUEM MEXAaHU3MOB, YU&T
TPEHMSI B TEXHHUKE, OJUIUITHUKHY, UCIIOJIb30BAHKNE 3aKOHA COXPAHEHHSI UMITYJIbCA B TEXHUKE
(pakera, BOJOMET M Jpyrue), IBUTATENb BHYTPEHHETO CropaHus, mNapoBas TypOuWHa,
OBITOBOW XOJIOIUIIbHUK, KOHIUIIMOHEP, TEXHOJIOTHH MOTYYEHHUS] COBPEMEHHBIX MaTepHaJIOB,
B TOM YHCJIE€ HaHOMAaTepUajoB, U HAHOTEXHOJIOTHM, OHIIEKTpOCTaTHUECKas 3alluTa,
3a36MJICHHE DJIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM NPUHTEP, 3JIEKTPOHATPEBATEIIbHbBIE

l'IpI/I60pI)I, QJICKTPOOCBCTUTCIIbHBIC HpI/I60pI>I, rajbBaHHKa.

11 KIIACC

Pa3zgea 4. DiieKkTpoAMHAMMKA

Tema 3. Maznummnoe nogne. I1eKmpomMacHUMHAA UHOYKUUSA

[TocTositHHBIE MarHUTHL. B3auMopeiicTBUe MOCTOSIHHBIX MarHUTOB. MarHuTHOE TOJIE.
Bekrtop marHuTHOM WHAYKIMHU. [IpyHOMII Ccynepno3sMunM MarHUTHBIX NOJIeW. JInHnwm
MarHuTHOM wuHAYKUMUA. KapThHa JnWMHUA MAarHUTHOW HWHIOYKIUM TOJS IMOCTOSHHBIX
MarHuTOB.

MaruuTHOE TOJIE MPOBOJAHMKA C TOKOM. KapTWHa NWHHMI WMHIYKIIMM MarHUTHOTO
IOJISL JUIMHHOTO MPSIMOTO MPOBOJHHUKA U 3aMKHYTOTO KOJIBIIEBOTO IIPOBOJAHUKA, KaTYIIKH C
tokoM. OnbIT Dpcrena. BzanmoieiicTBre NPOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOIyJib U HallpaBJICHUE.

Cuna Jlopenna, €€ Moayiab W HampaBlieHUE. [[BH)KeHUE 3apsyKeHHOM YacTHIIbI B
OJIHOPOJTHOM MAarHUTHOM Iojie. PaGorta cuitbl JlopeHta.

SIBrieHME DNEKTPOMArHUTHOM WMHAYKIUU. [IOTOK BEeKTOpa MAarHUTHOW HWHIYKLIHH.
DIIEKTPOABMKYIIASA CHJIAa MHIAYKIMHU. 3aKOH 3JIEKTPOMAarHUTHOM UHAYKIMU Dapajes.

BuxpeBoe anekTpuueckoe mnojue. INeKTPOABHKYIIAsA CUila UHAYKIUU B IPOBOJAHUKE,
JIBIKYILIEMCS IMOCTYNATEIbHO B OJJTHOPOJJHOM MAarHUTHOM TIOJIE.

IIpaBuiio Jlenna.

NHAYyKTUBHOCTS. SBnenue CaMOMHYKIIMH. DJIIEKTPOABMIKYIIAS cuna
CaMOMHAYKLIHH.

DHeprusi MAarHUTHOTO MOJISt KATYIIKA C TOKOM.

DJIEKTPOMArHuTHOE MOJIE.



TexHnueckue yCTpOWCTBA M IMPAKTUYECKOE INPUMEHEHUE: IMOCTOSIHHbIE MAarHUTHI,
AIIEKTPOMArHUThI, 3JIEKTPOABUTATENb, YCKOPUTEIH AJIEMEHTAPHBIX YaCTHULl, UHAYKIMOHHAs
neyb.

Jlemoncmpayuu

OmnsIT Dpcrena.

OTKJIOHEHHE 3IEKTPOHHOTO NTyYKa MAarHUTHBIM TIOJIEM.

JIMHUY UHYKIMU MarHUTHOTO MOJIS.

B3aumopelicTBue 1ByX MPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlevictBue cuiibl JIOpeHIIa Ha HOHBI SJIEKTPOJIUTA.

SIBneHue ANeKTPOMarHuTHOM UHAYKIIUH.

IIpaBuiio Jlenna.

3aBUCUMOCTb 3JEKTPOABWXKYILIEH CHUJIbl HHIAYKIMH OT CKOPOCTH HW3MEHEHUs
MarHMTHOI'O MTOTOKA.

SIBneHne CaMOMHIYKLIHH.

Yyenuuecxuii sxcnepumenm, 1abopamopHvie pabomol

N3ydyeHne MarHuTHOTO MOJIsl KaTYIIKH C TOKOM.

HccnenoBanue AeCTBUS IOCTOSSTHHOTO MAarHUTa Ha paMKy C TOKOM.

HccnenoBanue SBIEHUS JIEKTPOMAarHUTHON MHAYKLIUU.

Paspnen 5. KosieOaHusi 1 BOJTHBI

Tema 1. Mexanuueckue u I1eKmMpoMazZHUmMHble KONEOAHUA

KonebarenpHas cuctema. CBOOOMHBIC MeXaHWYEeCKHe KosieOanus. ['apMoHHYECKHe
konebanus. Ilepuon, wactora, ammuurtyna u ¢asza konebanuid. [IpyXMHHBIH MasTHUK.
MatemaTueckuii MasTHUK. YpaBHEHHE TapMOHMUYEcKMX Kojebanuil. IlpeBpaienue
HHEPIUU IPU TAPMOHUYECKUX KOJICOaHUSIX.

KonebarenbHblit KoHTYp. CBOOO/IHBIE ANEKTPOMAarHUTHbIE KOJEOAHUS B HI€aJTbHOM
KOJIeOaTeTbHOM KOHTYpE. AHAJIOTHUA MEXIY MEXaHHMUYECKUMH M DJICKTPOMArHUTHBIMU
koneOanusmu. @Dopmyna TomcoHa. 3akoH COXpaHEHUS DSHEPIUU B  HACAITBHOM
Kosie0aTeIbHOM KOHTYDE.

[IpencraBnenue o 3aTyxalIIUX KoieOaHUSAX. BBIHYyXICHHBIE MEXaHHYECKUe

kosneOanus. Pezonanc. BeiHyXeHHbBIE AIEKTPOMarHUTHbBIE KOJIeOaHUsI.



Ilepemennsiii Tok. CHHycOUJaNbHBIA MEPEMEHHBI TOK. MOIIHOCTh MEPEMEHHOTO
TOKa. AMIUIUTYJTHOE U IEVCTBYIOLIEE 3HAUEHHUE CUJIBI TOKA U HAIIPSKEHUS.

Tpancdopmatop. [IponsBoacTBO, nepeaada u NOTPEOICHUE IEKTPUUECKON YSHEPTUH.
DKOJIOTUYECKAE PHUCKH IpPU IMPOU3BOJACTBE 3JIEKTpO3HEpruu. KynbTypa HCHOIB30BaHUs
AJIEKTPO3HEPTHH B IOBCETHEBHOM KM3HU.

TexHudeckne yCTpoWCTBa U MPAKTUYECKOE MPUMEHEHUE: AIEKTPUUYECKUA 3BOHOK,
reHepaTop MEPEMEHHOT0 TOKA, JIMHUU AJIEKTpoIepeiay.

Jlemoncmpayuu

UccnenoBanne mapamMeTpoB — KoyeOaTelNbHOW  CUCTEMBI  (MIPYXUHHBIM WU
MaTeMaTHUYEeCKUN MasTHHK).

HabGmroieHne 3aTyxaronmx KoJieOaHH.

UccnenoBanne CBOWCTB BBIHYKIEHHBIX KOJICOAHMIA.

Hab6mronenne pezonanca.

CBOOOIHBIE 3TIEKTPOMATHUTHBIE KOJICOAHMUS.

OcuusorpaMMbl  (3aBUCUMOCTH  CHJIBI TOKa M HANpPSOKEHUS OT BPEMEHM) s
AIIEKTPOMArHUTHBIX KOJICOaHUIA.

Pe3onanc  mpu  mocnenoBaTENbHOM — COEAMHEHHHM  PE3UCTOpPa,  KaTYIIKH
MHJYKTUBHOCTH U KOHAEHCATOpA.

Monenb TMHUY 3IEKTpOIepeayu.

Yyenuuecxuii sxcnepumenm, 1abopamoprie pabomol

HccnenoBanue 3aBUCUMOCTH MEPUOJIA MaJIbIX KoJieOaHUM Ipy3a HAa HUTU OT JJIMHBI
HUTHU U Macchl Ipy3a.

HccnenoBaHne NEpPEeMEHHOTO TOKAa B LEMHM M3 IOCIEJOBATEIBHO COEAMHEHHBIX
KOHJEHCAaTopa, KaTyUIKA U PE3UCTOopa.

Tema 2. Mexanuueckue u 3,1eKmMpoOMaAZHUNHbLE 60JIHbL

Mexanuueckue  BOJIHBI, ycloBusi  pacmpoctpaHenus. Ilepuon.  CkopocTb
pacmipoCcTpaHeHus U JJInHA BOJHBL. [lonepednsie u mpoaonbpHbIe BOMHBL. MHTEpdepeHus u
Tudpakius MeXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. I poMKoCTb 3ByKa. Bricora ToHa. TemOp 3ByKa.

DNEeKTPOMarHUTHbIE BOJHBI. YCJIOBUSL H3JIyYEHHUS DIIEKTPOMArHUTHBIX BOJIH.

B3anmuas opuentauusa BektopoB E, B, V B anektpomarnutHOi BosHe. CBOiCTBa



AIIEKTPOMArHUTHBIX BOJH: OTPaKEHUE, MPEJIOMJICHHE, TMOJsIpu3anus, JUpaKIus,
unTepdepenus. CKoOpocTh JIEKTPOMATHUTHBIX BOJIH.

[Ikana 31€KTpOMarHUTHBIX BOJIH. IIprMeHeHre 3JI€KTPOMAarHUTHBIX BOJH B TEXHUKE
U OBITY.

[TpuHIUIIBI pagnOCBsI3H U TENEBUICHUA. Pagronokanus.

DIEKTPOMAarHuTHOE 3arpsi3HEHUE OKPYKAOIIEH CPEBI.

TexHnueckue  yCTpOHCTBA UM  IPAKTUYECKOE  IMPUMEHEHHUE:  MY3bIKaJIbHbIC
WHCTPYMEHTHI, YJIbTPA3BYKOBass JMArHOCTHUKAa B TEXHUKE W MEIULHUHE, pajaap,
paauonpuEMHIK, TEIEBU30p, aHTeHHa, Teaedon, CBY-neys.

Jlemoncmpayuu

OO6pa3oBaHue U pacpOCTpaHEHNE OTIEPEYHBIX U MPOJI0THHBIX BOJIH.

Konebmromeecs Teno Kak UCTOYHUK 3BYKA.

Habmronenue oTpakeHus: U MPeIOMIICHUS MEXaHMYECKUX BOJIH.

HabGmonenue nareppepeHunu u Juppakiuuu MEXaHUYECKUX BOJIH.

3BYKOBOI PE30HAHC.

Habnronenne cBsi3u TPOMKOCTH 3BYKa W BBICOTHI TOHA C aMIUIMTYJOW U YacTOTOM
KoJie0aHuH.

HccnenoBanne CBOWCTB JJIEKTPOMAarHUTHBIX BOJIH: OTPaK€HHE, IPEIOMIIEHHE,
noJisipu3anus, AUPpakuus, HHTephepeHIus.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsMonuHeitHOe pacnpoCTpaHEHHUE CBETa B OJHOPOJHOM
cpene. JIyd cBera. ToueuHbIi ICTOYHHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI OTpakeHus cBeTa. [locTpoeHne n3006pakxeHuit B IIOCKOM
3epKaje.

[Ipenomnenune cBeTa. 3aKOHBI NpeIOMICHHS CBeTa. AOCONIOTHBIM MoOKa3aTelb
npenomiieHusd. [lonHoe BHyTpeHHee oTpaxkenue. [IpeaenbHblil yroj NoJHOro BHYTPEHHETO
OTpaXKEHUS.

Hucnepcus ceera. CioxHbIi cocTaB Oenoro cBera. LIBer.

CoOuparomue u pacceuBaromue JTuUH3bL. ToHKas nuH3a. POKYCHOE paccTOsSHUE U
onTuyeckass cuia TOHKOM swmH3bL. llocTpoeHne wu300pakeHH B COOMpaOUMX U
paccenBaroInX JIMH3aX. POpMysia TOHKOW JIMH3BI. Y BEJIMYEHHE, JaBAEMOE JIMH3O0M.

[Ipenenpr TPUMEHUMOCTH T€OMETPUYECKON ONITUKH.



BonnoBast omruka. WuTepdepennus cBeta. KorepeHTHbIE HCTOYHUKU. Y CIOBHS
HAOJIO/ICHUT MaKCUMYMOB W MHHUMYMOB B HMHTEp(EPEHIIMOHHONW KapTHHE OT ABYX
cuH(pa3HBIX KOTEPEHTHBIX HCTOYHUKOB.

Hudpaxmus ceta. HudpaxinuonHas pemérka. YcClIoBHE HAOMIOACHUS TJIaBHBIX
MaKCHUMYMOB IIPU MaJIEHUU MOHOXPOMATHYECKOTO CBETA HA JUPPAKIUOHHYIO PEIIETKY.

[Tonspuzauus ceera.

TexHnueckue ycTpoiicTBa U MPAKTUUECKOE IPUMEHEHHE: OUKH, Jyma, (hoToamnmapar,
MPOEKIIMOHHBIN amnmapar, MUKPOCKOII, TEJIECKOIl, BOJOKOHHAs ONTHKA, MU(paKkirOHHAs
pelmeETKa, MOISIPOn/I.

Jlemoncmpayuu

[IpsiMonmHENHOE paclpOCTpaHEHUE, OTPAKEHUE U MpesioMiIeHue cBeTa. OnTuieckue
npuOOopBI.

[TonHoe BHYTpeHHEe oTpakeHue. Mojiesib CBETOBO/IA.

WccnenoBanue cBOMCTB M300paKeHU B JIMH3aX.

Mopenu MUKpOCKOIa, TEJIECKOMA.

Hab6monenne narepdepeHiiuu ceera.

HaGmonenue nudpaxiuu cera.

HabGmronenue nucriepcuu cBera.

[TonyuyeHune criekTpa ¢ MOMOUIBIO PU3MBI.

[Tony4enue criekTpa ¢ TOMOMIBIO AUPPAKITUOHHON PEIIETKH.

HaGmonenue nonspuzanuu cBera.

Yyenuuecxuii sxcnepumenm, 1abopamoprie pabomol

N3mepeHne nokasareis NpeJoMIICHUs CTEKJIA.

WccnenoBanue cBOMCTB N300paKeHHH B IMH3AX.

HabGmronenue nucriepcuu cBera.

Pasnen 6. OcHOBBI cieHAJIBLHOI TEOPUHM OTHOCUTEIBHOCTH

I'paHnnpl MPUMEHUMOCTH KJIACCMYECKOM MexaHUKHU. IlocTymarel crenunanbHON
TEOPUU OTHOCUTENIBHOCTU: UHBAPHUAHTHOCTh MOJYJISI CKOPOCTH CBETA B BaKyyMe, IIPUHIIMII
OTHOCHUTEJIbHOCTU DUHIITEHHA.

OTHOCHUTEIBHOCTH OJHOBPEMEHHOCTH. 3aMEIJIEHNE BPEMEHU U COKpAILICHUE JUIMHBI.

DHeprus U UMITYJIbC PETSITUBUCTCKOM YaCTHUIBI.

CBs13b Macchl € SHEPrUel U UMIYJIBCOM PEISTUBUCTCKON YaCTULIBI. DHEPTUS TIOKOSL.



Paznean 7. KBanroBasi pusnka

Tema 1. dnemenmovt K6aHMOB0OI ONMUKU

®ortonsl. ®opmyna Ilnanka cBA3u 3Hepruu (OTOHA C €ro 4YacTOTOM. DHEprus u
UMITYJTBC (DOTOHA.

OtkpeiTue u uccinenoBanue ¢oroddpdexra. Omnbitel A. I'. CroneroBa. 3akoHbBI

dbotoadpdexra. VYpaBHenwe OiHmTeHHa 118 GoTodddekra. «KpacHas TpaHHIAN

dboTtoaddekra.

JlaBnienue ceta. OneiTel I1. H. JIeGenena.

XUMHYECKOE JEUCTBUE CBETA.

TexHudeckne  yCTpOMCTBA M NIPAKTUYECKOe MpUMEHeHue:  (OTOIIEMEHT,
dboTonaTuuk, conHeuHas 6aTapes, CBETOAUO.

Jlemoncmpayuu

®dotor(deKkT Ha yCTaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHeLIHEro (poTodddexTa.

CBeTonuo.

Conneunas GaTapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopma mo paccesHuro o -4acTuil.
[Tnanerapnas moznens atoma. Iloctynatel bopa. M3nyuenue u nornomnienre (GOTOHOB MpU
Mepexo/ie aToMa ¢ OJHOr0 YPOBHS SHEpPruu Ha Apyrou. Buasl criektpoB. CnekTp ypoBHEH

OHCPTHUH aTOMa BOJAOPO/Ja.

BonnoBeie cBoiictBa wyactull. Bonnbel ge bpoinsa. KopnyckynsipHO-BOJIHOBOM
JTyaJIU3M.

CHoHTaHHOE U BBIHYKJIEHHOE U3JTy4YCHHE.

TexHuueckrne yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHE: CIEKTPaJIbHbIA aHAJIU3
(criekTpockomn), Ja3ep, KBAHTOBBIM KOMITBIOTED.

Llemoncmpayuu

Monens onbita Pezepdopna.

Ornpezenenue AIMHBI BOJIHBI Ja3epa.

Habmionenne nuHeRYaThIX CIEKTPOB U3ITYUYCHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomul



HaGroienne nuHEN4aToro cexrpa.
Tema 3. Amomnoe aopo
OKCHEPUMEHTHI,  JOKa3bIBAIOIIUE  CJOXKHOCTb  CTpoeHus  sjapa. OTKpbITHE
pagnoaktuBHocTU. OmbiTel Pesepdopna mo ompeneneHuto cocraBa pagroOaKTHBHOTO
u3nyuyenus. CpoiicTBa anb(da-, Oera-, ramMmma-u3iaydeHus. BiusHue pannoakTUBHOCTH Ha
JKUBBIE€ OPTaHU3MBI.
OTtkpbiTHE TIPOTOHA U HeWTpoHa. HykinonHas monens anapa ['eitzen6epra—liBaneHko.
3apsn aapa. MaccoBoe uncio siapa. M3oTonsl.
Anbda-pacniag. DJEKTPOHHBIM M TMO3UTPOHHBIA OeTa-pacmai. ['amma-uziaydeHue.
3aKOH paJIMOaKTUBHOIO pacIaja.
DHeprus CBsI3U HYKJIOHOB B sifpe. S nepusie cuibl. JledexT maccsl sapa.
SAnepuble peakuuu. /leneHne n CUHTE3 SA€ED.
Anepubiii peaktop. TepMosimepHbii cuHTE3. [IpobGiieMbl W TEPCHIEKTUBBI SICPHOMN
AHEPTEeTUKU. DKOJIOTMYECKUE ACTICKTHI SIACPHON SHEPTETUKHU.
DOneMeHTapHble YacTUlbl. OTKPBITHE MO3UTPOHA.
MeTo1b1 HAOTIOICHUS ¥ PETUCTPAIIMU DIIEMEHTAPHBIX YaCTHII.
dyHIaMeHTaIbHBIE B3aUMOJIeUCTBUS. EAMHCTBO (hM3HMYECKON KapTUHBI MUPA.
TexHuueckue yCTpOMCTBA W MPAKTUUYECKOE MPUMEHEHHUE: JI03UMETp, Kamepa
Bunscona, saepHblii peakTop, aToMHas 6omoa.
Jlemoncmpayuu
CuéTuynK MOHU3UPYIOIIUX YACTHII.
Yyenuuecxuii sxcnepumenm, 1abopamoprie pabomol
HccnenoBanue TpekoB yacTull (1Mo TOTOBBIM (hoTorpadusim).
Pa3nen 8. DiiemeHTBI aCTPOHOMMU U aCTPOPU3UKH
Otanbl pa3BUTUsl acTpoHoMHM. lIpukiagHOE M MUPOBO33PEHUECKOE 3HAUYCHUE
ACTPOHOMHUH.
Bun 3B€3qHoro Heb6a. Co3Be3ausi, SpKue 3BE3/IbI, IIAHETHI, IX BUTUMOE JIBIYKEHUE.
ConneuHas cuctema.
Connue. ConmneuyHas akTuBHOCTh. VMcTounuk sHeprum ConHua u 3BE3M. 3BE3/BI, UX
OCHOBHBIE XapaKTEepUCTUKHU. [[narpamma «CIEKTpalbHBIM KJIaCcC — CBETUMOCTBHY». 3BE3bI

IJ1aBHOM IOCJIE€A0BATEIbHOCTH. 3aBUCHUMOCTh «Macca — CBETHUMOCTbY JUIsL 3BE31 TJIaBHOM



1ocJIeIoBaTeNIbHOCTH. BHyTpeHHee cTpoeHue 3BE34. COBpeMEHHbIE MpPEACTABICHUS O
MPOUCXOXKACHUH U 3BOMIOIMU CoJIHIIA U 3BE3]. DTarbl )KU3HU 3BE3.

Mnrneunsiii [1yts — Hama [Nanaktuka. [lonoxxenue u auxenue Connina B ["anaktuke.
Tunsl ranaktuk. Pagnoranaktuku v kBazapbl. UEpHbIE IBIPHI B sIpax rajlakTHK.

Bcenennas. Pacumupenne Beenennoil. 3akon Xa60mna. Paz0eranue ranaktuk. Teopust
Bonbiioro B3peiBa. PennkToBoe uznyueHue.

Macmtabnas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnpie npobieMbl aCTPOHOMUM.

Yuenuueckue nabnrooenus

HaGmionenuss HEBOOPYKEHHBIM TIJIa30M €  HCIOJIb30BAHHUEM  KOMIIBIOTEPHBIX
NPWIOKEHUIA I ONpesesieHns TOJ0KEeHNUsS HeOECHBIX OOBEKTOB Ha KOHKPETHYIO NaTy:
OCHOBHBIE c0o3Be3/1usi CeBEpHOro NOJIyIIApUs U SIPKUE 3BE3bI.

Hab6monenus B Teneckon JIyHsl, muraner, Mieunoro IlyTu.

Obo0maiee NOBTOpeHne

Ponp pu3uku m acTpoHOMUM B IKOHOMUYECKOW, TEXHOJIOTMUYECKOH, COIUATBHOU U
THYECKON cdepax AesITeIbHOCTH 4YelOoBeKa, poiib M MeCTO (PM3MKM W acTPOHOMHUU B
COBPEMEHHON Hay4yHOM KapTUHE MHpa, poib (usndyeckol Tteopun B (HOPMHPOBAHUU
npe/ICTaBIeHUH 0 (U3NUUECKON KapTHUHE MHUPA, MECTO (PU3UUECKOM KapTHHBI MHpa B 001IEeM
PAly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEICTABICHUIM O IPUPO/IC.

MexnpeamMeTrHbie CBA3H

N3yuenune kypca pusuku 0a3oBoro ypoBHsa B 11 kiacce ocymiecTBisieTcsl ¢ y4ETOM
COJIeP KAaTEeIBbHBIX MEXIPEIMETHBIX CBSI3€H C KypcamMH MaTeMaTHKH, OMOJOTHH, XWMUH,
reorpadyy U TEXHOJIOTHH.

Meosicnpeomemuvie nonamusi, CBI3aHHbIE C U3YYEHUEM METOJIOB HAYYHOTO MTO3HAHUS:
SIBJICHUE, HaYIHBIM (DAKT, TUIIOTE3a, (PU3WYECKasl BEIIMUMHA, 3aKOH, TEOPHs, HaOJIIOICHUE,
HKCIIEPUMEHT, MOJICIIMPOBaHHUE, MOJIEIIb, U3MEPEHUE.

Mamemamuka: pelieHUe CHUCTEMbl YPaBHEHUH, TPUTOHOMETPUYECKUE (DYHKIIHH:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHI
U HUX MPOEKIMU Ha OCH KOOPJIMHAT, CIOKCHHE BEKTOPOB, MPOU3BOJHBIC AIEMEHTAPHBIX
(GyHKUIMHA, TPU3HAKK MOA00OHS TPEyroJbHUKOB, ONPEAETICHHE TUIOMAAN TUIOCKUX (GUryp H

o0BéMa Tell.



Buonozus: anexTpuueckue sIBJIEHUS B )KUBOW IPUPOJIE, KoJieOaTEeNIbHbIE IBUKEHUS B
YKUBOI TIpHUpOJIe, ONTHYECKHUE SIBJICHUS B JKUBOW MPHUPOAE, NEHCTBUE pauallii Ha >KUBBIC
OpraHU3MBlI.

Xumus: CTpOEHUE aTOMOB U MOJEKYJ, KpUCTa/UIMYecKas CTPYKTypa TBEPIBIX Ted,
MEXaHU3Mbl 00pa30BaHUs KPUCTAIUIMYECKON PEIIETKH, CIIEKTPAIbHBINA aHAIH3.

leocpaghusi: MarHUTHBIE TONIOCAa 3€MJIM, 3aJIeKM MArHUTHBIX PyH, (OTOChEMKA
3€MHOM MIOBEPXHOCTHU, IPEJICKA3aHUE 3EMIIETPACEHUN.

Texnonoeua:  NUHUM  DJEKTpOINEpenay, TIeHEpaTop  IMEepeMEHHOro  TOKa,
AIIEKTPOABUTATENh, WHAYKIIMOHHASA Te4Yb, pajap, paAuONpUEMHHK, TEJIEBU30P, AHTCHHA,

tenepon, CBY-neub, MPOEKIIMOHHBIN anmapat, BOJOKOHHASI ONTHKA, COJHEYHas OaTapes.



INIAHUPYEMBIE PE3VYJBbBTATbBI OCBOEHHUA ITPOI'PAMMBI 110
®OU3UKE HA YPOBHE CPEJHEI'O OBLIETI'O OBPA3OBAHUA

OcBoenue yuebOHoro mnpeamera «®duszuka» Ha YpPOBHE CPEIHETO OOIIETo
oOpa3oBanusi (0a30BbIi YpOBEHb) [IOJDKHO OOECIEYUTh JOCTHXKEHUE CIIEAYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTENbHBIX PE3yJIbTATOB.

JIMUHOCTHBIE PE3YJIbTATHBI

JInuHOCTHBIE pE3yNbTaThl OCBOCHMS ydeOHOro mnpeamera «DuU3MKa» TOIKHBI
oTpaxkaTb  TOTOBHOCTb M  CIIOCOOHOCTh  OOY4YalOIIUXCS  PYKOBOJCTBOBATHCS
chOpMHUpPOBAaHHOM  BHYTpEHHEH TMO3MIMEH  JIMYHOCTH, CHCTEMOM  II€HHOCTHBIX
OpUEHTAINH, MO3UTUBHBIX BHYTPEHHUX YOCKJACHHUI, COOTBETCTBYIOIINX TPAIUIIMOHHBIM
IIEHHOCTSIM POCCHUUCKOTOo OOIIECTBa, pACHIMpEHHE JKU3HEHHOTO OMbITa M OIMbITa
NEATeTbHOCTH B TMPOIECCE pealn3allid OCHOBHBIX HaIpaBiICHUN BOCIUTATEIbHON
JIE€ATEIbHOCTH, B TOM YHCIIE€ B YAaCTHU:

1) rpa:kIaHCKOro BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTh TPAXKIAHCKOW MO3ULIMKA OOYYarOMIErocsi Kak aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUICKOTO O0IIIECTBa;

NPUHATHE  TPATULUOHHBIX 0OIl[eYeTOBEYECKUX  T'YMAHUCTUYECKUX U
JIEMOKPATUYECKUX LIEHHOCTE;

TOTOBHOCTh BECTH COBMECTHYIO [IEATEIbHOCTh B HWHTEpEcax TIPakIaHCKOTO
oO1ecTBa, y9acTBOBaTh B CAMOYIIPABIICHUN B 00pa30BaTEIbLHON OpraHu3aIiy;

YMEHHE B3aUMO/ICHCTBOBATh C COIMAIBLHBIMU MHCTUTYTaAMH B COOTBETCTBUM C UX
GYHKIIUSMU U HAa3HAYCHUEM;

TOTOBHOCTb K TYMaHUTAPHOW U BOJOHTEPCKOU ESITENbHOCTH;

2) NIaTPHOTHYECKOTO BOCTIMTAHMSA:

c(hOpMUPOBAaHHOCTH POCCHMCKOMN TPaKTaHCKOW HJICHTUYHOCTH, TATPHUOTH3MA;

IICHHOCTHOE OTHOIIEHHWE K TOCYJAapCTBEHHBIM CHMBOJIaM, JOCTIKCHHSIM
POCCHUNCKHX YUEHBIX B 00J1aCTU (PUBHKU M TEXHUKU;

3) IyXOBHO-HPAaBCTBEHHOT0 BOCTIMTAHUSI:

C(l)OpMI/IpOBaHHOCTB HPAaBCTBCHHOI'O CO3HAHUS, STUYCCKOT'O IMOBCACHU S,



CIIOCOOHOCTh OLIGHMBATh CUTYallMI0 U MPUHUMATH OCO3HAHHBIE PEIICHMUS,
OpUEHTUPYSACh Ha MOPAJbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM 4YHCIE B
JIESITEIIbHOCTHA YUYEHOTO;

OCO3HAHHE JJMYHOTO BKJIaJa B IOCTPOCHHUE YCTOWYUBOTO OYIYIIEro;

4) 3CTeTHYECKOr0 BOCIIMTAHUS:

ACTETHYECKOE OTHOIIEHHWE K MHUpPY, BKIIOYAsh SCTETUKY HAY4YHOTO TBOPYECTBA,
IPHUCYIIEro PU3NYECKON HAYKE;

5) Tpy10BOr0o BOCIMTAHUSI:

UHTEpEC K paznu4HbIM cepaMm npodhecCHuoHaNbHON NEeATeIbHOCTH, B TOM YHUCIIE
CBSI3aHHBIM C (DU3UKOM M TEXHUKOM, YMEHHE COBEpIIATh OCO3HAHHBIA BHIOOP OymyIei
npodeccur U pearTn30BbIBaTh COOCTBEHHBIE JKU3HEHHBIC TIJIaHbL;

TOTOBHOCTh M CIOCOOHOCTH K OOpa30BaHUIO M CaMOOOpa3oBaHUIO B OOJACTH
(GbU3MKY Ha IPOTSHKEHUU BCEH KU3HU;

6) K0JI0TrNYeCKOr0 BOCITHTAHMS

chOpMUPOBAaHHOCTh  JKOJOTHYECKOW  KYJIBTYphl, OCO3HAaHHE TJI00ATHLHOTO
XapakTepa 3KOJIOTHYECKHUX PoodIieM;

IJIAHUPOBAHUE M OCYLIECTBJICHUE JECUCTBUM B OKPYKAIOWIEH Cpele Ha OCHOBE
3HAHUS LEJEH YCTOMYMBOIO Pa3BUTHUS YEIIOBEYECTBA;

pacuIupeHue OmbITa JAEATETbHOCTH JKOJOTMYECKON HANpaBICHHOCTH Ha OCHOBE
UMEIOIIMXCSI 3HAHUM 110 (PHU3HKE;

7) IEHHOCTH HAYYHOTO MO3HAHMS:

c(hOpMUPOBAaHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTUA (PU3NIECKON HAYKU;

OCO3HAHUWE IIEHHOCTH HAyYHOW NEATEebHOCTU, TOTOBHOCThH B MPOIECCE U3YUCHHS
GU3MKKM  OCYIIECTBISATh  MPOEKTHYD M HCCJIENIOBAaTENbCKYI0  JIEITEIbHOCTh
WHJUBHUIYaJIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATHI

Ilo3naBaTe/ibHbIEe YyHUBEPCAJIbHbIE YUeOHbIE 1elCTBUS

ba3zoBble Jiornueckue aeicTBuA:

CaMOCTOSITENIPHO (hOPMYITUPOBATh U aKTyaIM3UPOBATH MPOOJIEMY, pacCMaTPUBATH

€€ BCECTOPOHHE;



ONpeNeNsITh WEeNd JACITEIbHOCTH, 3aJaBaTh MapaMeTpbl M KPUTEPUU HX
JOCTH)KEHUS;

BBISIBIIATH 3aKOHOMEPHOCTH M MPOTHBOPEYHS B PACCMATPHBAEMBIX (DU3NIECKHX
SIBJICHUSIX;

pa3pabaThiBaTh IUIAH pEHICHHS NPoOJIeMBbl € YYETOM aHAIM3a HMMEIOIIUXCS
MaTepHaJIbHBIX 1 HEMaTepUalbHbBIX PECYPCOB;

BHOCHTHb KOPPEKTHBBI B JACSITEIHHOCTh, OIICHWBATH COOTBETCTBHE PE3yJIbTAaTOB
LeJISIM, OLIEHUBATh PUCKHU MOCIEICTBUIN J1€ATEIbHOCTH;

KOOPJMHUPOBATh U BBINOJHATH PabOTy B YCIOBHUSX PEaIbHOIO, BUPTYAIbHOIO U
KOMOWHUPOBAHHOTO B3aMMOJCHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIIJICHUE IPU PEILICHUH KU3HEHHBIX POOIIEM.

Ba3oBble uccienoBarebcKue AeiicCTBUA:

BJA/eTh HAYYHOH TEPMHUHOJOTHEH, KIIOYEeBBIMU MOHATUSAMU U METOJaMU
buznueckoi HayKH;

BJIa/IeTh HaBBIKAMU Y4EOHO-HCCIIEI0BATEIbCKONM M TPOEKTHOM NEATENbHOCTH B
oOnactu (pu3MKH, ClIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY ITOMCKY METO/I0B
pemeHus 3amad  (U3MUECKOTO CONEp)KaHWs, TMPUMEHEHUIO pAa3IMYHBIX METOJOB
MO3HAHMUS;

BJIQJIETh BHJAMHU JEATCIBHOCTH IO TMOJYYCHHUIO HOBOTO 3HAHUA, €T0
UHTEpIpeTaIy, MPeoOpa3oBaHUI0 U MPUMEHEHHUIO B PA3JIMYHBIX YIEOHBIX CUTYalUsAX, B
TOM YHCJI€ MPHU CO3/IaHUH YYEOHBIX TPOEKTOB B 00J1aCTH (PUBUKHU;

BBISIBJIATH IPUYMHHO-CJICJICTBEHHBIE CBSI3U M aKTYaIU3UPOBATh 3a/1a4y, BbIIBUTATh
TUIOTE3y €€ pelIeHus], HaXOJUTh apryMEHTHI IS I0Ka3aTelbCTBA CBOMX YTBEPIKICHHM,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHIS,

aHaTM3MPOBATh TMOJIYYCHHBIE B XOJI€ PEIICHUs 3aJaud Pe3yibTaThbl, KPUTHUYECKU
OIICHUBATh MX JOCTOBEPHOCTH, MPOTHO3MPOBATh N3MEHEHUE B HOBBIX YCIOBHSX;

CTaBUTh U  (OPMYIUPOBaTH COOCTBEHHBIE 3aJaud B  00pa3oBaTEIbHOMN
JeSITETFHOCTH, B TOM YUCJIC TIPU U3YUYCHUHU (PU3UKU;

JaBaTh OIICHKY HOBBIM CHTYallUsIM, OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

YMETb TEPEeHOCUTh 3HaHMA 1O (U3MKE B  MPAKTHUECKYI0  00JacTh

KU3HEACATCIIBHOCTU,



YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEJAMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE UJIEH, NIPEJIaraTb OPUTMHAIBHBIE OIX0/IbI U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE aIbT€PHATUBHBIC PEIICHUS.

Pabora ¢ unpopmaumeii:

BJIQJICTh HAaBbIKAMHM TIOJyYEHUs] HUHPOpMAIMU (PU3NUECKOTO COJCpKaHUS U3
MCTOYHUKOB pPa3HbIX THUIIOB, CaMOCTOSITEIbHO OCYLIECTBIATH IIOWUCK, AaHaJIN3,
CHUCTEMATH3allMI0 M HHTEPIPETAlMi0 HUHPOPMALMHU pa3JIMYHBIX BHUAOB U (opm
MIpEACTaBICHUS;

OLICHUBATh JIOCTOBEPHOCTH MH(POPMAIUH;

HCIIOJIb30BaTh CPEACTBA MH(OPMAIMOHHBIX 1 KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH B
pElIeHUH KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OpPTraHU3allMOHHBIX 3a71a4 ¢ COOII0/IEHUEM
TpeOOBaHUN HSPrOHOMHUKH, TEXHHUKH OE30MAaCHOCTH, THUTHEHBI, pecypcocOepexeHusl,
MIPABOBBIX M ATUYECKUX HOPM, HOPM HHPOPMAITMOHHON O€30MaCHOCTH;

CO371aBaTh TEKCThl (PU3UYECKOTO COJACPKAHUS B Pa3NUYHBIX opmaTax ¢ yuéToM
Ha3HaueHusT MHPOpMAllMM W IIeJIEBOM ayJIUTOpUU, BBIOMpask ONTUMAIBHYIO (GopMy
MIPEACTABJICHUS U BU3yalIU3alllH.

KoMMyHuKaTHBHBIE YHUBEpPCaJIbHbIe Y4eOHbIe 1eiiCTBUA:

OCYIIECTBJIATH O0IIEHNE HA YpOKaX (PU3UKU U BO BHEYPOUHOU JESATEIBHOCTH;

pacro3HaBaTh MPEANOCHIIKA KOHPIUKTHBIX CUTyaIlui U CMATYaTh KOH(DIUKTHI,

pPa3BEPHYTO M JIOTUYHO U3JIaraTb CBOK TOYKY 3pEHHUS C MCIIOJIb30BAaHUEM
SA3BIKOBBIX CPEJICTB;

IIOHUMaTh W UCIOJb30BaTh IPEUMYIIECTBA KOMAaHIHOW W WHIAWBHUAYAJIBHOU
paboThI;

BBIOMpaTh TEMAaTUKy M METOJbl COBMECTHBIX JCHCTBUM C Yy4€TOM O0OIMMX
MHTEPECOB U BO3MOXHOCTEN Ka)KI0I'0 YJIEHA KOJUIEKTHUBA;

MPUHUMATH 1IEJIM COBMECTHOM JAEATEIIbHOCTH, OPTraHU30BbIBATh U KOOPJAUHUPOBATH
JEUCTBUS MO €€ JOCTUKEHUIO: COCTABIIATH IJIaH JIEUCTBUM, pACIPEAEIATH POJIU C YYETOM
MHEHHMM Y4aCTHUKOB, OOCY)XK/IaTh pe3yJbTaThl COBMECTHOU PabOTHI;

OLICHUBATh KAayeCTBO CBOETO BKJIAJa M KaXKJIOr0 Y4aCTHHKA KOMaHJIbI B OOIIUI

pe3yabTatT Mo pa3paboTaHHBIM KPUTEPHUSIM;



Ipe/IaraTb HOBBIE IIPOEKTHI, OLCHUBATH HJIEH C IIO3ULIUM HOBU3HBI,
OPUTMHAJILHOCTHU, TPAKTUUECKON 3HAYUMOCTH;

OCYILIECTBIIATH IMO3UTUBHOE CTPATETHYECKOE MMOBEICHNUE B PA3JINYHBIX CUTyalUsX,
NPOSIBIIATH TBOPUYECTBO M BOOOpaxKeHUE, ObITh HMHUIIMATUBHBIM.

PeryasiTuBHbIC YyHHBeEpPCAJbHbIC yUeOHbIE TeHCTBHUS

Camoopranusanus:

CaMOCTOSITENIBHO OCYIIECTBIIATh IO3HABAaTEIbHYIO JE€ATEIBHOCTh B 00J]acTH
(bU3UKU ¥ aCTPOHOMUU, BBISBIISATH MPOOJIEMBI, CTAaBUTh U (OPMYIHPOBATH COOCTBEHHBIE
3a/1a4u;

CaMOCTOSITENIBHO COCTAaBJIATH IUIaH PELICHUs PACUETHBIX M KAYECTBEHHBIX 3aJad,
IUTAaH  BBITIOJIHEHUS MPAKTHYECKOW paboThl ¢ Y4ETOM HUMEIOIIUXCS  PEecypcoB,
CcOOCTBEHHBIX BO3MOKHOCTEH U MPEANOUYTEHHUI;

JaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacIMpsATh PAMKU y4e€OHOTO MPEeAMETa Ha OCHOBE JIMYHBIX NMPEANOYTEHUH;

JenaTh  OCO3HAHHBIM  BBIOOpP, apryMeHTHpOBaTh €ro, Oparb Ha cebs
OTBETCTBEHHOCTb 32 PEIICHHUE;

OLICHUBATh MPUOOPETEHHBIN OMIBIT;

CIocoOCTBOBAaTh (POPMUPOBAHHUIO U TPOSBICHUIO IPYIAUIMN B 00JacTH (PU3UKH,
MOCTOSIHHO MOBBIIIATh CBOM 00pa30BaTENbHBINA U KYJIbTYPHBI YPOBEHb.

CaMOKOHTPO/1b, IMOLHOHAJIBHBIM HHTEJICKT:

JaBaTh OLICHKY HOBBIM CHUTyallUsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LICIISIM;

BJIa/IETh HAaBbIKAMH IO3HABATENbHOU pe(IeKCHH KaK OCO3HAHHs COBEpIIAeMbIX
JIEUCTBUI M MBICIIMTEIBHBIX MTPOIIECCOB, UX PE3YJIbTATOB U OCHOBAHUI;

UCIOJB30BaTh NPUEMBI peduieKCUM U OLEHKHM CUTYyallud, BbIOOpa BEPHOIO
peuieHus;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO PUHUMATh PEIICHUS 110 UX CHUKECHHUIO;

IIPUHMMATh MOTHBBI M apryMEHTbl JAPYrMX TMpH AaHAIW3€ PE3YIbTaTOB
NEATEIbHOCTH;

MIPpUHUMATDb CC6$I, IHOHKUMAas CBOM HEJOCTATKH U JOCTOMHCTBA,



MPUHUMATh MOTUBBI M apryMEHTbl JPYyrMX I@PU aHAJIU3E PE3YIbTAaTOB
JIeSITCILHOCTH;

MPU3HABATh CBOE MPABO U MPaBO JAPYTUX HA OLIHOKHU.

B mporecce nocTukeHUs JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHUS MPOTPaMMbI IO
dbu3uKe 71 ypOBHS CpeAHEro 001ero o0pa3oBaHus y 00y4aromuxcs COBEPIICHCTBYETCS
AMOITMOHATHHBIM MHTEIJIEKT, MPEO0IaratoIfi cOpMHUPOBAHHOCTD:

CaMOCO3HAHMS, BKJIIOYAOIIECTO CIIOCOOHOCTh MHOHHUMATh CBOE SMOIMOHAILHOC
COCTOSIHHE, BUJETh HaIlpaBJICHUS Pa3BUTHA COOCTBEHHOW dMOITMOHAIBHOUN cdephl, OBITh
YBEpPEHHBIM B ce0e;

CaMOpETYJIMPOBAHUsI, BKIIOYAIOIIETO CAaMOKOHTPOJIb, YMEHUE MPUHUMATH
OTBETCTBEHHOCThH 3a CBOE TMOBEACHHUE, CIIOCOOHOCTh aAalTHPOBATHCSA K 3MOIMOHAILHBIM
W3MEHEHUSM U MPOSIBIATh THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIlMU, BKJIIOYAIOIIEH CTpPEMJIEHHUE K JOCTHIXKCHHUIO IEIU |
yCIIeXy, ONTUMH3M, WHUIHATUBHOCTh, YMEHHUE JIEMCTBOBaTh HCXOJs H3 CBOHX
BO3MOKHOCTEH;

SMIIATHM, BKJIIOYAIONMIEH CIIOCOOHOCTh NHOHHMMATh SMOIMOHAIBLHOE COCTOSHHE
JIPYTUX, YIUTHIBATh €0 MPHU OCYIIECTBICHUU OOIICHUS, CIIOCOOHOCTh K COUYBCTBHUIO U
COIEPEKUBAHHIO;

COIMAIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIMOCOOHOCTH BBICTPAWBATh OTHOIICHUS C
JPYTUMH JIFOJIBMH, 3a00THTHCS, TIPOSIBIIATH HHTEPEC U pa3periaTh KOHMIUKTHL.

INPEJIMETHBIE PE3YJIBTATHI

K konmy oOyuenust B 10 kjacce mpeaMeTHbIC pe3yiabTaThl Ha 0a30BOM ypOBHE
JIOJDKHBI OTpaykaTh cPOPMHUPOBAHHOCTD Y OOYJAIOITUXCS YMEHUM:

JEMOHCTPUPOBATh Ha TIpUMEpax poib U MecTo (Gu3uku B (HOPMUPOBAHUU
COBPEMEHHOM HAy4YHOM KApTUHBI MHpA, B PA3BUTUM COBPEMEHHOM TEXHUKU H
TEXHOJIOTHM, B MPAKTUYECKOMN JIEATEIIbHOCTH JIFOJIEH;

VYUTBIBATh  TPAHUIBI MPUMEHEHHS  M3YyYEHHBIX  (U3HYECKHX  MOJIEJICH:
MaTepuaibHas TOYKAa, HWHEPIMATbHAs CHUCTEMa OTCU€Ta, abCONIIOTHO TBEpPIOE TEIO,
UJCaNbHBIM a3, MOJEIM CTPOCHHS Ta30B, JKUJIKOCTEW W TBEPABIX TEJ, TOYCUHBIN

AIIEKTPUUECKUH 3apsil IPU pelIeHHH (PU3MUECKUX 3a/1a4;



pacmo3HaBaTh (QU3MUECKHe SBICHHUA (TPOLECCHI) M OOBACHATH WX HAa OCHOBE
3aKOHOB MEXAaHHMKH, MOJEKYISIPHO-KHHETUYECKOM TEOpPHH CTPOEHHs BEIIECTBA U
AIIEKTPOJAMHAMHMKHU: PAaBHOMEPHOE M DPABHOYCKOPEHHOE MPSMOJIMHENHOE JBH)XKECHHE,
cBOOO/IHOE MaJeHHE TEeJ, JBWKEHHE 10 OKPY>KHOCTH, MHEpLHMs, B3aUMOJEHCTBUE Tell,
i dy3nsa, OpOyHOBCKOE JBUKEHHUE, CTPOEHUE JKUIKOCTEN M TBEPIBIX TEJ, U3MEHEHUE
o0béMa TeN Tpu HarpeBaHWu (OXJAXJEHUH), TEIJIOBOE paBHOBECHE, MHCIIAPEHUE,
KOHJCHCAIMSI, TUIaBICHUE, KPUCTAIIIN3ALNs, KUIIEHUE, BIaXKHOCTh BO3/1yXa, MOBBIILICHUE
JIABJICHMS Ta3a MPU €ro HarpeBaHWM B 3aKPBITOM COCYJE, CBSA3b MEXIY IapaMeTpaMu
COCTOSIHUSA I'a3a B U30IIPOLIECCaX, MEKTPU3ALUS TEII, B3aUMOJECHCTBUE 3apsA0B;

ONMCHIBaTh MEXAHUYECKOE JBUKEHHE, HCIOJIb3ysd (U3UUECKHE BEJIUYUHBL:
KOOpJMHAaTa, IyTh, IEpEMELICHNE, CKOPOCTh, YCKOPEHHE, Macca Teja, CUila, UMITYJIbC
Telna, KUHETUYECKas »HHEprus, MOTEHUUaJIbHAas »>SHEPrus, MexaHudeckas padorta,
MEXaHUYeCKass MOIIHOCTb; MPH OMUCAHUU MPABUIBHO TPAKTOBATh (PU3NUYECKHM CMBICI
UCIOJIb3YEMbIX BEJIMYMH, KX OOO3HAYEHUsT U E€IHWHHULBI, HaXOAUTh (OPMYIIHI,
CBSI3BIBAIONINE JAHHYIO (PU3UYECKYIO BETUUMHY C APYTUMU BEIMYMHAMU;

OIMCHIBATh U3YYEHHBIE TEIIJIOBBIE CBOMCTBA TEJ U TEIUIOBBIE SBJICHUS, UCIIOIB3YS
¢u3nueckre BEIMYMHBIL: JaBJICHHUE Ta3a, TEMIEparypa, CpeaHsAs KUHETUYECKask SHEPrus
XA0TUYECKOTO  JBMJKEHUS  MOJIEKYJ, CPEIHEKBaJApaTU4YHas CKOPOCTb  MOJIEKYI,
KOJIMYECTBO TEIJIOTHI, BHYTPEHHSS SHEprusi, padbora rasza, Kodp(QUUIHUEHT MOJE3HOTO
NeMCTBUS TEIJIOBOIO JBHUraTels; MPU ONUCAHUM IPABHIBHO TPAKTOBATh (PU3UUYECKHUN
CMBICIT HCIIOJIb3YEMbIX BEJIMYMH, UX OOO3HAYEHUS W €IUHUII, HAXOIUTh (HOPMYJIbI,
CBSI3BIBAIONINE JAHHYIO (PU3UYECKYIO BETMUUHY C APYTUMH BETUUMHAM;

ONMCHIBATh HM3YYECHHbBIEC JJIEKTPUYECKHE CBOICTBA BEIIECTBA U AJIEKTPUUYECKUE
ABJIGHUs (TpOLIECChl), HUCHONB3Yysd (PU3NYECKUE BEJIUYMHBI: DIIEKTPUUYECKUN 3apsij,
AIIEKTPUYECKOE T0JIE, HANPSUKEHHOCTh MOJIS, NOTEHLMAJ, Pa3HOCTh MOTEHIUAJIOB; MPU
ONMHMCAHUM MPABWIBHO TPAKTOBATh (DPU3UUECKUI CMBICH HCIOJNb3YEMbIX BEIWYUH, UX
0003HAUEHUS M EIMHUIIBI; YKa3bIBaTh (POPMYJIBI, CBS3BIBAIOUIME NAHHYIO (DPU3HUECKYIO
BEJIMYMHY C JIPYTUMU BEJIMUYUHAMU;

aHaMU3MpOBaTh (PU3MUECKHE TMPOLECChl M SBJICHHUSA, HCHONB3YS (DU3HUECKUue
3aKOHBI ¥ MPUHILMIBL: 3aKOH BceMupHoro Tsarorenus, I, II u III 3axoner HeroTona, 3akoH

COXpaHCHUA MEXaHUYeCKOM OHEpPIrur, 3aKOH COXpaHCHUA HMITYyJIbCa, IMIPHUHIMUIT



CYNEpIO3ULIMU CHJI, TPUHLOUI PABHONPABHA WHEPHHATIBHBIX CHCTEM OTCU&Ta,
MOJICKYJIIPHO-KHHETHYECKYI0 TCOPHIO CTPOCHHS BEIIECTBA, Ta30BbIC 3aKOHBI, CBS3b
CpeqHe KHHETUYECKOW »JHEPrHuH TEIUIOBOTO JBIKEHHS MOJEKYJd C aOCOJIIOTHOU
TEMIIepaTypor, MEpBBIA 3aKOH TEPMOJIWHAMHKH, 3aKOH COXPAHCHUS 3JICKTPUUIECKOTO
3apsiia, 3akoH KyimoHa, mpu 3TOM pa3inuyaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €ro
MaTeMaTU9YEeCKOe BBIPAKCHUE U YCIIOBUS (TPAHUIIBI, 001aCTH) TPUMEHUMOCTH;

OOBSICHITH OCHOBHBIC TPHUHIIUIBI JCHCTBHS MAIIWH, MPHOOPOB M TEXHUYECKHUX
YCTPOWCTB; pa3iu4aTh YCJIOBHA WX OE30MAacCHOTO WCIOJIB30BaHMS B IOBCEIHEBHOM
KU3HU;

BBITIOJTHATD SKCIIEPHUMEHTHI TI0 UCCIICTOBAHNIO (PU3NIECKHUX SBICHUH M TPOIIECCOB
C UCTOJb30BAHMEM IMPSAMBIX M KOCBCHHBIX HM3MEpPEHHH, NMPU 3TOM (HOPMYIUPOBATH
npoOneMy/3aiady M TUIOTE3y YYEOHOro HSKCIEPUMEHTa, COOMpaTh YCTAHOBKY W3
NPEUI0KEHHOTO 000PYA0BaHUs, IIPOBOJIUTH OTBIT M (POPMYITMPOBATH BHIBOIBL;

OCYIIECTBIIATH MPSAMBIE U KOCBEHHBIE N3MEPEHHS (PH3UUECKUX BEIUYNH, IPH 3TOM
BHIOUPATh ONTUMAIBHBIA CIIOCOO HM3MEPEHUS W WCIOJIb30BaTh HW3BECTHBIC METOIBI
OILICHKH TIOTPEUTHOCTEH H3MEPEHHUIA,

MCCIIEZIOBATh 3aBUCHMOCTH MEXAY (PH3MUECKUMHU BETMYMHAMH C UCTIOIB30BaHHEM
NpPSMBIX M3MEpPEHUil, IpU 3TOM KOHCTPYHMPOBATh YCTAHOBKY, (PMKCHPOBATH PE3yJIbTaThl
TIOJTyYCeHHON 3aBUCUMOCTH (DU3WYECKUX BEJIMYMH B BUAC TaONIUIl U TPapuKOB, NENaTh
BBIBO/IbI IO PE3yJIbTaTaM UCCIEIOBAHUS;

cobmonath mpaBwmiia 0O€30MacHOrO0 TpyAa MPU TPOBEACHUH HCCICAOBAHUN B
paMkKax y4eOHOro OJKCHEpUMEHTa, Yy4eOHO-MCCIENOBAaTEIbCKOM U MPOEKTHOM
NEeSITEIbHOCTH C HUCIHOJBb30BAaHMEM HW3MEPHUTEIbHBIX YCTPOWCTB U J1aOOPAaTOPHOTO
000pyI0BaHMS;

pemaTh pacuéTHbIE 3a/1a4 C SIBHO 33/JaHHOM (PM3MYECKOW MOJIENbI0, HCIIONb3Ys
¢u3nveckre 3aKOHBI W TPHUHIIMIBEI, HA OCHOBE aHalM3a YCJIOBUS 3aJaud BBIOMPATh
¢u3nIecKy0 MOAEIb, BELICTATh GU3NUECKHE BEIUYMHBI U (POPMYIIBI, HECOOXOAUMBIE IS
e pemeHusi, MPOBOIUTH PAacUYEThl M OICHUBATh PEATBHOCTH IMOJYYCHHOTO 3HAUYCHUS

(bu3NUeCKOl BEIHYNHEI;



pelaTrh KadyeCTBEHHBIE 3aJla4d: BBICTPAUMBATH JIOTHUYECKH HEMPOTHUBOPEUHBYIO
LEMOYKY PACCYyKIECHH C ONOpOM Ha U3y4YEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
busznUecKue ABICHUS;

UCIIONIb30BaTh MpPH pEUICHUH YYeOHBIX 3a/1ad COBPEMEHHbIE HH(pOpPMalMOHHBIC
TEXHOJIOTMM JUJIA T[IOWCKAa, CTPYKTYPUPOBAHUS, HWHTEPIpETAllMd U MPEACTaBICHUS
y4eOHOM M HAyYHO-TIOMYJISIPHON MH(GOPMALINH, TOTYYEHHOW U3 Pa3TUYHBIX UCTOUYHUKOB,
KPUTHUYECKH aHAIM3UPOBATH MOIYyYaeMYyI0 HH(POPMAIIHIO;

OPUBOJIUTH TMPUMEPHI BKJIa/a POCCHUCKUX U 3apyOEKHBIX YUYEHBIX-(U3UKOB B
pa3BUTHE HAyKH, OOBICHEHHE MPOIECCOB OKPYKAIOIIETO MHUPA, B Pa3BUTHE TEXHUKU U
TEXHOJIOTHI;

MCIIOJIb30BAaTh TEOPETUYECKUE 3HAHUS MO (PU3MKE B TOBCEIHEBHOW KU3HH IS
oOecrieyeHnsi O€30MACHOCTH TpU OOpaleHud ¢ NOpubdopaMu U TEXHUYECKHUMHU
YCTPOMCTBAMU, JIi COXPAHEHUS 3[0POBbS M COOJIOJACHHUS HOPM 3KOJOTUYECKOTO
MOBE/ICHUS B OKPYKAIOILIEH CpeJie;

paboTaTh B TpyNIIE C BHIMOTHEHHEM PAa3IMYHBIX COLIMATBHBIX POJIEH, MIIaHUPOBATh
paboTy Tpynmbl, palMOHAIBHO  pacHpeneNsiTh OO0SI3aHHOCTH U IUIAaHHUPOBATH
JIEATENBHOCTh B HECTAHJIAPTHBIX CUTYaAlMSAX, aJ€KBATHO OLEHUBATh BKJIAJ KaXIOrO W3
YYaCTHUKOB T'PYIIHI B pEIICHUE PACCMATPUBAEMOM MPOOIEMBI.

K xonmy obyuenust B 11 kjacce nmpeaMeTHbIE pe3yiabTaThl Ha 0a30BOM YpOBHE
JOJKHBI OTpakaTh CHOPMUPOBAHHOCTD Y O0YUAIOIIUXCSI YMEHUM:

JEMOHCTPUPOBATh Ha TIpUMEpax poib MU MecTo (u3uku B (HOPMUPOBAHUU
COBPEMEHHOM HAy4YHOM KApTUHBI MHpA, B PA3BUTUM COBPEMEHHOW TEXHUKU H
TEXHOJIOTUM, B NPAKTUYECKOW JEATEIBHOCTU JIFOAEH, LEJIOCTHOCTh W  E€JUHCTBO
¢bu3nuecKkoi KapTUHBI MUPA;

YUUTHIBATh TPAHMIIBI MPUMEHEHUSI U3YYCHHBIX (DU3MUECKHX MOJIENEH: TOUCUHBIN
AIEKTPUUECKUM 3apsijl, JIyd CBETa, TOUCUHbIA MCTOYHUK CBETA, SiACPHAs MOJIEIb aToMa,
HYKJIOHHAsI MOJIeNTb aTOMHOTO SI/Ipa MPH pelieHuu GU3MIECKUX 33714,

pacro3HaBaTh (U3MYECKHUE SIBICHUS (TIPOlecChl) M OOBACHITH MX HAa OCHOBE
3aKOHOB DJIEKTPOJIMHAMUKH W KBAaHTOBOW (PU3UKH: DIIEKTPUYECKA TPOBOJAUMOCTD,
TEIUIOBOE, CBETOBOE, XHMMHYECKOE, MArHUTHOE JEHUCTBUS TOKA, B3aUMOJCHCTBUE

MAarauToOB, JJICKTPOMAarHuTHAasA HHIYKIUA, HCﬁCTBHG MArdivuTHOIO I10JI1 Ha IMMPOBOIAHHUK C



TOKOM U JIBWXKYILIMKCS 3apsi, JJIEKTPOMarHUTHbIE KOJEOAHNs U BOJIHBI, IPSIMOJIMHEHHOE
pacrnpocTpaHeHue CBETa, OTpakeHUe, IpejoMiieHHe, UHTepdepeHuus, Audpakuus U
HoJisIpu3allisg CBETa, AMCIepcus cBera, (oToannekTpuueckuid 3¢ dext (pororddexr),
CBETOBOE JIaBJICHUWE, BO3HHKHOBEHME JIMHEWYATOro CIIEKTpa aroMa BOJOpPOJa,
€CTECTBEHHAs] U NCKYCCTBEHHAs PaJMOAKTUBHOCTB;

ONMCBHIBaTh HM3YyYEHHBIE CBOWMCTBAa BelIeCTBA (DJIEKTPUYECKHE, MAarHUTHBIE,
ONTHUYECKHE, AIEKTPUUYECKYIO MPOBOJUMOCTb PA3IUYHBIX CpEl) U AJNEKTPOMArHUTHbHIE
SBJICHUS (IIPOLIECCHI), UCHOb3Ysl (PU3NUECKHUE BEIMUYUHBL: AJIEKTPUUECKUN 3apsii, cuiia
TOKA, AJIEKTPUYECKOE HANpPSDKEHHE, JJIEKTPUYECKOE CONPOTUBIEHHUE, Pa3HOCTh
NOTEHIIMAJIOB, AJIEKTPOABIKYIIAs CUila, paboTa TOKA, MHIYKUUS MAarHUTHOTO TOJIsA, CUJia
Awmrnepa, cuna JlopeHna, HHIYKTUBHOCTb KATYIIKH, 3SHEPIUs JIIEKTPUYECKOTO H
MarHMTHOI'O TOJIEH, MEPUOJI U YAaCTOTa KoJieOaHUI B KOJeOATETbHOM KOHTYpE, 3apsia U
ClWJla TOKa B Ipoliecce TapMOHUYECKUX DJIEKTPOMArHUTHBIX KoyieOaHud, (hoKycHOe
paccTossHHE€ W ONTHYECKas CHUJla JIMH3bI, NPU ONHCAHWU MPABUIBHO TPAKTOBATH
(Gu3nYecKuii CMBICII MCTIOJIb3YEeMbIX BEIMUYUH, UX O0003HAYCHHs M €AMHUIIBI, YKa3bIBaTh
(bopMyIIBl, CBSI3bIBAIOIINE JAHHYIO (PU3UUECKYIO BEJIMUUHY C IPYTUMH BETUYUHAMUY;

ONMCHIBATh U3YUYECHHbIE KBAHTOBBIC SIBJICHUS U MPOLECCHI, UCIIONIB3YS (PU3NYECKUE
BEJIMYMHBI: CKOPOCTb AIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI M YaCTOTA CBETA, SJHEPIHUS
U UMITyJIbC (POTOHA, MEPUO MOTypacnaaa, SHEPIHsl CBA3M aTOMHBIX sIIep, IPU ONUMCAHUU
NPaBUIIBHO TPAKTOBATh (PU3MUECKUN CMBICT UCIOIB3YEMbIX BEIMUMH, UX 0003HAUCHUS U
€IMHUIIBI, YKa3blBaTh (OPMYIbI, CBS3bIBAIOLIME JAHHYIO (PU3UYECKYIO BEJIMYUHY C
JNPYTUMU BEJIMYMHAMU, BBIYUCIIATH 3HAaUCHUE (PU3NYECKON BETMYUHBL;

aHaNM3MpOBaTh (PU3MUECKHE TMPOLECChl M SBJICHUSA, HCIONB3YS (usnueckue
3aKOHbl M MNPUHUHUIBL 3aKOH Owma, 3aKOHBI MOCJIEIOBAaTEIBHOTO W MNapaJlIEIbHOTO
COEMHEHUS NIPOBOIHUKOB, 3aKOH J[>)Koyisi—JIeH1a, 3aK0H 2JIEKTPOMAarHuTHOW HHAYKLINH,
3aKOH NPSIMOJIMHENHOTO PAacHpOCTPAaHEHHMsI CBETA, 3aKOHbl OTPAXEHUs CBETA, 3aKOHBI
NpeJOMJICHHS CBETa, ypaBHEHUE ODWHIITeWHa s (oTodddeKrTa, 3aKOH COXPAHEHUS
DHEPIrUM, 3aKOH COXPAHEHMS HMITYJbCa, 3aKOH COXPAHEHHUs JJIEKTPUYECKOIO 3apsja,
3aKOH COXPaHEHHUs MAacCOBOI'0 YMCIIA, TOCTYIaThl bopa, 3aKOH paJuoakTUBHOTO pacaja,
Opd 3TOM pa3inyaTh CJIOBECHYIO (DOPMYIHMPOBKY 3aKOHA, €ro MaTeMaTH4ecKoe

BbIpa)KEHHUE U YCIOBHS (TPAHMILIBI, 00IACTH) TPUMEHUMOCTH;



OTIPE/ICNIATh HANPABICHUE BEKTOpa WHAYKIIMM MArHUTHOTO IIOJISi MPOBOJHUKA C
TOKOM, CUJIbI AMIiepa u cuiibl JlopeHnna;

CTPOUTH W OIHMCHIBATH M300paKEHUE, CO3JaBAEMOE IUIOCKUM 3€pKaJIOM, TOHKOU
JIMH30M;

BBITIOJTHATH SKCIIEPUMEHTHI TI0 UCCIICIOBAHUIO (PH3UYCCKUX SBICHUHN U MPOIIECCOB
C HCIIOJIb30BAaHMEM TNPSIMBIX W KOCBEHHBIX H3MEpPEHUH: MpU ATOM (OPMYIHPOBATH
npoOneMy/3aiayy M TUIOTE3y YYEOHOro SKCIEPUMEHTa, COOMpaTh YCTAHOBKY W3
MPEIJI0KEHHOTO 000PYAOBaHUS, TPOBOIUTH OIBIT U (POPMYTUPOBATH BHIBOBL;

OCYIIECTBJIATH MPSAMbIE U KOCBEHHbIC U3MEPEHUs (PU3NYECKUX BEIHUUH, IIPU ITOM
BBIOMpATh ONTHMAJIBHBIH CHOCOO W3MEPEHUS W WCIOJIb30BAaTh HM3BECTHBIC METOMIBI
OIICHKH TOTPEIIHOCTEN U3MEPEHMUIA;

WCCIICIOBATh 3aBUCUMOCTH (DH3UYECKUX BEIUYHH C HCIIOIH30BAHUEM IPSIMBIX
U3MEpPEHU: TMpPU OSTOM KOHCTPYHUPOBATH YCTAHOBKY, (DUKCHPOBATH PE3YIbTATHI
MOJTYYCHHON 3aBHCHUMOCTH (DM3MYECKHX BEIWYUH B BUJE TAOJHIl W TpaduKOB, JCIaTh
BBIBOJIBI TI0 PE3yJIbTaTaM UCCIIECIOBAHUS;

coOnrofaTh MpaBuia O€30MacHOro TpyJda NpU MPOBEACHUM HCCIEAOBAHUNA B
pamMKax  y4eOHOTO  DKCIEPHUMEHTa, y4eOHO-HMCCICIOBATEIBCKOH H  MPOCKTHOU
NESITENIPHOCTH C  HCIOJIb30BAHUEM W3MEPUTENBHBIX YCTPOHCTB U J1aOOpaTOPHOTO
000pyI0BaHMUS;

pemath pacuéTHbIe 3a/la4dl C SIBHO 33/JIaHHOW (PU3UYECKON MOJIENbIO, UCIIONIb3YS
dbu3nueckre 3aKOHBI M TPUHIUIBI, HA OCHOBE aHAM3a YCJIIOBHUS 3aJladyd BBIOUPATH
bu3nUECKyI0 MOJIENb, BEIICTSATh PU3NUECKUE BEIMYUHBI U (HOPMYITbI, HEOOXOAUMBIE IS
e pelieHusi, TPOBOAUTH PACUETHI M OLIGHUBATHh PEATbHOCTh MOJYYEHHOTO 3HAYCHUS
(bU3UYECKON BETUYUHBI;

pemiaTh KauyecTBEHHBIE 3a/1aud: BBICTPAUBATH JIOTHYECKH HEMPOTHUBOPEUYHUBYIO
IENOYKY PAaCCYXICHHH C ONOpod Ha W3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
buznueckue SBIEHUS;

WCIOJIb30BaTh TMPHU PEIICHUU YUYeOHBIX 3a7a4 COBPEMCHHBbIC WH()OPMAIIMOHHBIC
TEXHOJIOTUU ISt TIOMCKA, CTPYKTYPUPOBAHUS, WHTEPIPETAIIMM W TPEICTaBICHUS
y4eOHOW M HAYYHO-TIOMYJISIPHON WH(GOPMAIINH, TTOTYYEHHOW U3 Pa3IUYHBIX UCTOUYHUKOB,

KPUTHUYECKH aHATM3UPOBATH MOTy4aeMy0 HH(POPMAIIHIO;



OOBSICHIATD MPHUHLHUIBI JEHCTBHUS MAalINH, TPHOOPOB M TEXHUYECKUX YCTPOUCTB,
pa3ianyaTh YCJIOBHUS MX 0€30I1aCHOIO UCTIOIb30BaHMS B TIOBCEITHEBHOM KHU3HU;

MPUBOANTH TPUMEPHl BKJIAJa POCCHUCKUX M 3apYOCKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAyKH, B 0OBSICHEHUE MIPOLECCOB OKPYKAIOLIEr0 MUPA, B Pa3BUTHE TEXHUKU U
TEXHOJIOTHI;

UCIIOJIb30BATh TEOPETUYECKHE 3HAHUS MO (U3UKE B IMOBCEIHEBHOM >KU3HM JJIS
oOecrieyeHnsi O€30MACHOCTH NpU  OOpalmeHuu ¢ nOpubdopaMu U TEXHUYECKHUMH
YCTPOWCTBAMH, JJs1 COXPAHEHUS 3/I0pPOBbSI U COONIOJEHUS HOPM HKOJIOTUYECKOTO
HIOBEJICHUS B OKpY Kalollel cpene;

paboTaTh B TPyMIie C BHIMOJTHEHUEM PAa3TUIHBIX CONMAIBHBIX POJICH, MIIAHUPOBATh
pa®oTy Trpynmsl, palUOHAIBHO paclpeiensTh O0A3aHHOCTM U  IJIaHUPOBATh
NeSITENFHOCTh B HECTAaHIAPTHBIX CHUTYAIHMsIX, aJleKBaTHO OIIEHWBATh BKJIAJ] KaXKIOTO U3

YYaCTHUKOB T'PYIIBI B pEIICHHE pACCMATPUBAEMOU MPOOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KUIACC

KosaunyecTBO yacon DJIeKTPOHHBbIE
HaumeHoBaHue pa3aesioB U TeM (undposbie)
Ne i/ Konrpoabubie IIpakTHyeckue
NMPOrpamMMbI Bcero o0pa3oBaTte/ibHbIC
padoThI padoThI
pecypcsbl
Paznen 1. PUSUKA U METOAbI HAYUYHOTI'O ITIO3HAHUSA
11 du3MKa U METOJIbl HAYYHOTO 5 bubnmoreka LIOK
' TIO3HAHUSI https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 2
Paznen 2. MEXAHUKA
bubmnorexa IJOK
2.1 K
AHeMatitia > https://m.edsoo.ru/7f41bf72
bubnmoreka LIOK
2.2 7
Aumamitia https://m.edsoo.ru/7f41bf72
bub6 OK
2.3 3aKOHBI COXPaHEHUSI B MEXAHHUKE 6 1 1 hgp::I;I/(r)rTl.GeI:jZ(])—}lru 17541672
Hroro no pazaeny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO- 9 1 bubnuoteka [{OK
' KUHETHYECKOH TCOpUH https://m.edsoo.ru/7f41bf72
bu6nunoreka LIOK
3.2 10 1
OCHOBEI TEpMOHHAMHKH https://m.edsoo.ru/7f41bf72



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

ArperatHble COCTOSIHUSI BEIIECTBA. but6mmoreka [JOK
3.3 5
da30BbIC TEPEXOIBI https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 24
Paznen 4. DJIEKTPOJIUMHAMMUKA
bubmnorexa LIOK
4.1 1
DUeKTpoCTATHEA 0 https://m.eds00.ru/7f41bf72
49 [1OCTOSTHHBIN 3JIEKTPUYECKUI TOK. 12 bubnunoreka LIOK
' Toku B pa3IMUHBIX cpesiax https://m.edsoo.ru/7f41bf72
Hroro no pazgemny 22
PesepBHoe Bpemst 2
OBILIEE KOJIMYECTBO HACOB I10 68

I[TPOI'PAMME



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

11 KUIIACC

KoanuectBo yacos DJIeKTPOHHBbIE
HaumeHoBaHue pa3aesioB H TeM (undposBbie)
Ne /i Konrpoasunie IlpakTuyeckue
NMporpaMmmal Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcbl
Paznen 1. JIEKTPOIUHAMUKA
11 MarauTtHoe noie. 11 1 3 bubmnorexa IIOK
' DJNIeKTpOMAarHuTHAsE HHIYKITUS https://m.edsoo.ru/7f41c97c
Hroro o pazaery 11
Paznen 2. KOJIEBAHUSA U BOJIHbI
51 MexaHH4eCKUE U JIEKTPOMArHUTHHIE 9 1 bubnmorexa [{OK
' KoJIeOaHust https://m.edsoo.ru/7f41c97c
59 MexaHn4eckue U 3JIEKTPOMarHuTHbIE 5 1 bubnmnoreka LIOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bubnunoteka LIOK
2.3 10 3
Onriica https://m.edsoo.ru/7f41c97c
Htoro no pazneny 24
Pa3nen 3. OCHOBBI CIEIITMAJTBHOM TEOPUH OTHOCHUTEJBHOCTH
31 OCHOBBI CIENHAIBHON TEOPUU 4 1 bubnuoreka [{JOK
' OTHOCHUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pasgeny 4
Pasznen 4. KBAHTOBAS ®U3UKA
4.1 DNEMEHTHl KBAHTOBOM ONTHKH 6 ‘ bubnunoreka LIOK



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

https://m.edsoo0.ru/7f41c97c
4.2 Crtpoenue atoma 4 bubmorexa [IOK
' P https://m.edsoo.ru/7f41c97c
but6mmoreka [IOK
4.3 ATOMHOE 57p0 > https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 15

Pazgen 5. JIEMEHTBI ACTPOHOMHUU U ACTPODPU3UKHU

51 DJIEMEHTHI aCTPOHOMHH U ; 1 bubnuoreka [HIOK
' acTpopH3UKH https://m.edsoo.ru/7f41c97c
Htoro mo pazaeny 7
Paznen 6. OBOBIIAIOILIEE IIOBTOPEHUE
bubmmoreka [IOK
A1 4
0 Obobmaiontee nopTopeiie https://m.edsoo.ru/7f41c97c
Htoro no pazneny 4
PezepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I1O 68 4 ;
I[MTPOT'PAMME



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

['paduk KOHTPOIBHBIX U Jab0paTOpHBIX padoT mo ¢usuke 10 xkaace (6a30BbIit

YPOBEHB)
Ne [Inanupyemas narta ®opma Tema
n/n (nepuon) KOHTPOJIA
1 10 vepens JlaGopaTtopHas «HMccnenoBanue CBs3U pabOTHI
paborta Nel CHUJIBI C U3MEHEHUEM
MEXaHMYECKOW PHEPTUU Tella Ha
MpUMEpE PaCTSHKEHUS] PE3UHOBOTO
KIyTay
2 10 menens KontponbHas «Kunematunka. Jlmnamuka.
pabota Nel 3aKOHBI COXPAHEHHS B MEXaHUKE)
3 14 nenens JlabGoparopnas | «MccnenoBanue 3aBUCUMOCTH
pabota Ne2 MEXKy apaMeTPaMHU COCTOSTHUS
pa3peKEHHOTO Ta3ay
4 20 nepens KonTponbHas «MonexynspHas ¢puznuka. OCHOBBI
pabota Ne2 TEPMOIUHAMUKI
5 27 nenens Jlaboparopnast | "MI3mMepeHue 31eKTPOEMKOCTH
pabota Ne3 KOHJieHcaTopa"
6 33 Henens KontponbHas «9nexrpoctatuka. [locTosTHHBIN
pabota Ne3 AJIEKTPUYECKHUM TOK. TOKH B
Pa3IMYHBIX CpEeIax»
7 34 Henens KonTposnbnas «INEKTPOAMHAMUKAY
pabota N4




['paduk KOHTPOIBHBIX U Ja0OpaTOPHBIX paboT mo gusuke 11 xmace

(6a30BBIN YpOBEHB)

No [Lmanupyemas nara dopma Tema
/T (mepuon) KOHTPOJIS
1 2 Henens JlabopatopHas «M3yueHne MarHuTHOTO MOJIS
pabora Nel KATYIIKU C TOKOM»
2 2 Henens JlaGopaTtopHas «HccmenoBanue aeicTBUSL
pabota Ne2 ITIOCTOSIHHOTO MarHuTa Ha paMKy ¢
TOKOM»
3 4 nenens JlabGoparopnas | «MccnenoBanue siBICHUS
pabota Ne3 ANEKTPOMATHUTHON UHIYKITHI
4 6 Henens KonTponbnas «MarguTtHoe 1oJIe.
pabora Nel DNeKTpOMarHUTHAs MHIYKIIHS
3) 7 Henens JlaGoparopnas | «MccnenoBanue 3aBUCUMOCTH
pabota Ne4 nepuoja MaliblX KoiebaHuii rpysa
Ha HUTH OT JJIUHBI HUTU U MacChl
rpy3a»
6 13 Henens KonTponbnas «Kosmebanus v BOIHBI»
pabota No2
7 15 Henens JlaboparopHas «M3mepenne nokasarens
pabota Neo5 MPEJIOMIIEHUS CTEKIIA»
8 16 nenens JlaboparopHas «HMccnenoBanue CBOMCTB
pabota Neb U300paKeHUH B JIMH3aX»
9 16 nenens JlaboparopHas | «HabmroneHue nucrepcuu CBETa
pabota No7
10 | 20 venmens KonTposnbnas «OnTuka. OCHOBBI ClIEIMAIBHON
pabota Ne3 TEOPUU OTHOCUTEIIBHOCTH
11 | 31 nepens KoHntponbHas «DIJIeMEHTBI ACTPOHOMHUHU U

pabota N4

acTpoPU3UKN»




ITOYPOYHOE IIVTAHUPOBAHMHE 10 KJIACC

KoanuecTBO Yacos

DJIeKTPOHHbIE HU(POBbIE

Ne Hara
Tema ypoka Konrpoibubie IIpakTHyeckue oOpasoBaTeJibHbIe
n/n Bcero U3Yy4YeHMsI
padoThI padoThI pecypchl
®duszuka — HayKa o MPUpPO/IE. 1 nenens/
1 Hayunsie MeT(}),;I(LI HOEH;)H;;I 1 ) bubmmorexa LIOK
https://m.edsoo.ru/ff0c32e2
OKPY’KaOIIero Mupa
Ponw u mecTo ¢pusuku B 1 wenemns/
OPMHUPOBAHUH COBPEMEHHOM
2 Sa}ll)‘{HOI;I KApTUHBI NI[)Hpa B 1 Bubmiorexa LIOK
. ’ https://m.edsoo.ru/ff0c33e6
MPaKTUYECKOM JIeITeIbHOCTH
Jonen
Mexannueckoe ABUKCHHE. 2 menens/
3 OTHOCUTEIBHOCTh MEXaHUYECKOTO 1 bubmmoteka [IOK
nBwkeHus. [lepemernenue, https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOPEHHE
4 PaBHOMEpHOE NpsAMONUHEHOE 1 2 menenst/ ~ bubmmoreka [JOK
JBHKCHUE https://m.edsoo.ru/ff0c3620
5 PaBHOyCcKOpeHHOE 1 3 uegens/  bubmuorexa [JOK
NPSMOJIMHEHHOE JIBUKCHUEC https://m.edsoo.ru/ff0c372e
5 CBoboaHoe majgeHue. Y CKOpeHue 1 3uenens/  bubmmuoreka [JOK
CBOOOJIHOTO MaJCHUS https://m.edsoo.ru/ff0c39cc
KpuBonuHeHoe 1BUXKEHHE. 4 nenens/
7 I[EI/I)KGHI/IG MaTepi[IanLHoﬁ TOYKHU 1 " Bubmmorexa LIOK
https://m.edsoo.ru/ffOc3ada
0 OKPYXXHOCTH



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

HpI/IHI_II/Il'I OTHOCHUTCJIBHOCTHU

4 wenens/

8 [Manunes. HepuaibHbIe CUCTEMBI bubmorexa [IOK
3 https://m.edsoo.ru/ffOc3be8
otrcueta. [lepBsIit 3akoH HproToHA
Macca tena. Cuna. [Ipunuun 5 Hepens/

9 Cylepno3uuu cui. Bropoit 3akon bubnuoteka [{OK
HeroToHa ju1s1 MaTepHuaIbHOMI https://m.edsoo.ru/ff0c3be8
TOYKH

10 Tpetuii 3akon HerotoHa st 5 wenenst/ bubmnorexa IJOK
MaTePHAJIbHBIX TOUYEK https://m.edsoo.ru/ff0c3be8
3aKOH BCEMHUPHOTO TATOTCHHUS. 6 Henens/

11 Cuna TH)KGCTI;I. IlepBas " bubmmorexa LHOK

https://m.edsoo.ru/ff0c3d00
KOCMHYECKasi CKOPOCTh

12 Cuina ynpyroctu. 3akoH ['yka. Bec 6 venensi/ = bubmuotexa [IOK
Tena https://m.edsoo.ru/ff0c3el8
Cwuia tpenus. Koadunment 7 nenens/

13 TpeHus. Cuiia COnpoTUBIIEHUS ITPU bubnunoreka LIOK
JBHOKEHUH TeJla B )XKUIKOCTU WA https://m.edsoo.ru/ff0c3f76
rase
[TocTtynaTenbHOE U BpallaTelbHOE 7 nenens/

BIDKEHHE aOCOTIOTHO TBEPOTO
14 fena. MOMEHT CUJIbI. HJIG‘{IZ)HCI/IHBI. bubmmorexa LOK
. https://m.edsoo.ru/ff0c41a6
VYcnoBus paBHOBECHS TBEPIOTO
Tena
Nmmynbc MaTepuaibHOM TOUKH, 8 nenens/ BuGmiorexa [[OK
15 CHUCTEMBI MaTEPUAIbHBIX TOYECK.

Wmnynbe cuibl. 3aKOH

https://m.edsoo.ru/ff0c43d6



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

COXpaHCHUA UMITYJIbCA.
PeakTuBHOE nBUKEHUE

16

17

Pa6oTta u MOIIHOCTH CHIIBI.
Kunernueckas sHeprus
MaTtepuaibHOi Touku. Teopema 00
U3MEHEHUN KUHETUYECKON
DHEPTUH

[ToreHimanbHass SHEPrUs.
[ToTreHunanbHast 3HEPTUst ypyro
ne(OpMUPOBAHHON MTPYKUHBI.
[ToTeHManpHast SHEPTUS TEa
BOJIM3U TTOBEPXHOCTH 3eMIIH

8 Heners/

9 menens/

bubmnorexa LIOK
https://m.edso0.ru/ff0c4502

bubmmoreka [IOK
https://m.edsoo.ru/ff0c461a

18

[ToTreHunanbHbIE U
HEMOTEHIMAJIbHbIE CHIIBL. CBSI3b
paboThI HETTOTEHIIMAIBHBIX CHJI C
W3MEHEHUEM MEXAaHUYECKON
DHEPTUH CUCTEMBI TEJl. 3aKOH
COXPAHEHHUSI MEXaHUYECKOU
SHEPIruu

9 uenens/

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

19

Jlabopamopnas paboma Ne 1

«HccnenoBanue CBsI3U pabOTHI
CHJIBI C U3MEHEHHUEM
MEXaHWYECKOW SHEPTUH Tejla Ha
pUMepe pacTsHKEHUST PE3UHOBOTO
KIYTa

10 nenems/

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

20

KonrtpoabHnas padora Ne 1 mo
Teme «Kunematuka. JluHamuka.

10 uenemst/

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



https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/ff0c4b74

3aKOHBI COXpPaHCHUA B MCXAaHUKCE»

OCHOBHBIE TOJIOKEHUS 11 wenens/
MOJICKYJISPHO-KUHETHUYECKOMN bubnuoteka [{OK

21
Teopur. BpoyHOBCKOE TBMKEHHE. https://m.edsoo.ru/ffOc4dc2
Hudbdy3us
XapaxkTtep IBH>KEHUS U 11 wenens/

99 B3aUMOJIEUCTBUS YACTHI] but6mmoreka [JOK
BerecTBa. Mojesiu CTPOCHUS https://m.edso00.ru/7f41bf72
ra3oB, JKMJAKOCTEN U TBEPIBIX TEII

93 Macca monekyn. KonuuectBo 12 menenss/  bubnmoteka [IOK
BeriectBa. [locTossHHas ABoraapo https://m.edsoo.ru/7f41bf72
TennoBoe paBHOBECHE. 12 nenens/

24 TeMnepaT;)pa U e€ u3MepeHue. " bubmuoreia LIOK

https://m.edsoo.ru/7f41bf72
[ITkama remneparyp Llenbcus

o5 Wneansubiii raz B MKT. OcHoBHOE 13uenens/  bubmmoreka [JOK
ypaBuenue MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TeMIiepaTypa Kak 13 nenens/

Mepa CpeIHeH KHHETUIECKON
26 BHSPFI/III)/I ,JZ:[[BI/DKGHI/ISI MOJIEKYIL. Bubmiorexa LIOK
https://m.edsoo.ru/ffOc511e
YpaBHenne MeHeneena-
Knaneiipona
14 menens/  bubmmoteka [IOK

27 3akoH /lanbTOHA. ["a30BbIC 3aKOHBI httos://m.edso0.ru/7f41bf72
Jlabopamopnas paboma Ne 2 14 aenens/ BuGmorexa LOK

28 «HccmemoBanue 3aBUCUMOCTH

MEXy MMapaMeTpaMH COCTOSHUS

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



https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/ff0c4fde
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Pa3pPCKCHHOTO I'a3a»

N3omnponecchl B uAcaibHOM rase u 15 venens/  bubmmoteka [IOK
29
uXx rpadudyeckoe IpeacTaBICHHE https://m.edsoo.ru/ff0c570e
BHyTpennsis sHeprus 15 nenens/
TEPMOTUHAMUYCCKON CHCTEMBI U
30 CITOCOOBI €€ N3MCHCHHSI. but6mmoreka [JOK
KonndecTBo TemnoTsl 1 pabora. https://m.edsoo.ru/ff0c5952
BuyTpeHnHss sHeprus
OJHOATOMHOI'O HJICaJIbHOI0 ra3a
31 Bt Temonepeatn 16 menenss/  bubnmoteka [IOK
https://m.edsoo.ru/ff0c5¢c36
VY nensHag TENI0OEMKOCTD 16 Henens/
39 BenlecTBa. Koan4ecTBO TEIIOTHI bubmnorexa IJOK
IpH Terionepeaayde. AauadaTHbII https://m.edsoo.ru/ff0c5¢c36
POIIECcC
33 [1epBrlii 3aKOH TEPMOJAMHAMUKH U 17 nepens/  bubnuortexa [JOK
ero MpUMEHEHHUE K U30TpoIieccam https://m.edsoo.ru/ff0c5efc
HeoGpaTtumocTs miporieccoB B 17 nenens/
34 an/Ip(I:ne. Bropoit IS)aIIjOH " Bubmiorexa LIOK
https://m.edsoo.ru/ff0c6230
TEPMOIUHAMUKH
35 [Tpunnun nevicreus u KI1J] 18 menenss/  bubmmoteka [IOK
TEIJIOBOM MaITMHEI https://m.edsoo.ru/ff0c600a
18 venens/  bubnuoteka [IOK
3 M Kaprio 1t ero K11 https://m.edsoo.ru/7f41bf72
37 DKOJIOTUYECKUE TTPOOIIEMBI 19 menens/  bubnuotexa [JOK

TETI09HEPTeTUKH

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



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
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OO6o06marommii ypox 19 Henens/
38 «MOJ'II:KYJ'II}IIIpHai}III()bI/ISI/IKa. OcHOBBI " bubamoreia LIOK
https://m.edsoo.ru/ff0c6938
TEPMOJANHAMUKI
KonTpoabHas padora Ne 2 mo 20 senens/
39 TeMe EMOJ’IGKyJ'II)}IpHaH busuka. " Bubmotexa LIOK
https://m.edsoo.ru/ff0c6a50
OCHOBBI TEPMOJIUHAMUKI
40 [TapooOpa3zoBaHue U KOHIACHCAIIUS. 20 mepens/  bubamoreka [JOK
Wcnapenue v KuTieHne https://m.edsoo.ru/ff0c63b6
AOcomoTHAS ¥ OTHOCUTEIbHAS 21 menens/
41 BJIA)KHOCTh BO3/yXa. ’ bubmorexa HOK
. https://m.edsoo.ru/ff0c64d8
Haceimennsiit nap
Teépnoe Teno. Kpucramimyeckue 21 menens/
1 aMop(QHbBIC Teaa. AHU30TPOIUS
42 CBoﬁCI;g) KpHCTAJIJIOB. )KI/II[II:I/IG bubmorexa HOK
https://m.edsoo.ru/ff0c65f0
Kkpuctasuibl. COBpeMEHHBIE
MaTepHuabl
[InaBneHue U KpUCTaLIU3aIHS. 22 uenens/
43 ‘YﬂenbﬂaﬂiennzTannaBnesgﬁ. " bubmmorexa LOK
https://m.edsoo.ru/ff0c6708
Cyb6numarnus
44 VYpaBHeHUe TemIoBOro OamaHca 22uepens/  bubmorexa HOK
https://m.edsoo.ru/ff0c6820
DneKTpu3anus Tel. 23 menens/
45 QHGKTEHq;:KHﬁ3apﬂﬂ”HBaBHﬂa ) Bubmmorexa OK
https://m.edsoo.ru/ffOc6bcc
AIEKTPUIECKUX 3aPsI0B
46 [TpoBOAHUKH, AUDTEKTPUKU U 23 nepens/  bubamoreka [{OK

MOJTYNPOBOJIHUKH. 3aKOH

https://m.edsoo.ru/ffOcébcc



https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
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COXpPaHCHUS SJICKTPHUICCKOI'O

3apsaa
B 5| .3 24 /

g | B S

Y ' . https://m.edsoo.ru/ffOc6ced
AIEKTPUUECKUM 3apsi
Hanpsik€HHOCTD 3JIEKTPUUYECKOTO 24 nenens/

48 noJis. [IpuHiun cyneprno3unuu bubnuotexa [{OK
SIIEKTPUUCCKUX TMoJied. JInHuu https://m.edsoo.ru/ffOc6df2
HaNPsSKEHHOCTH
Pab 25 /

49 | moms Torcmman, Pasmoors T Bumiorera LIOK

' . https://m.edsoo.ru/ff0c6f00
IIOTEHIINAJIOB

- [IpoBOHUKY U TUDIIEKTPUKH B 25 nenens/ Bu6morexa L[OK

DJIEKTPOCTATUYECKOM II0JIE.
P https://m.edsoo.ru/ff0c7018
JusnexTpudeckasi MpOHUIIAeMOCTh
51 DnekTpoéMrocThb. KoHaeHcaTo 26 mepens/ | bubmmorexa TIOK
p ' g p https://m.edsoo.ru/ff0c7126
o 9J‘I€KTp0éMKOCT3I> TJIOCKOTO 26 nenens/ BuGmorexa [[OK
KOHJEHcaTopa. DHEPrus
it P Y https://m.edsoo.ru/ff0c72c0
3apsHKEHHOTO KOHJEHCATOpa
Jlabopamopnas pa60131a MNo 3 27 uenens/ BuGmorexa LOK
53 "N3mepenne aeKTpOEMKOCTH

KOHJIeHcaTopa"

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



https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
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54

[IpuHIMI NEeCTBUS U IPUMEHEHNE
KOHJICHCATOPOB, KOIIMPOBAJILHOTO
arapara, CTpyHHOIO IIpUHTEpA.
DneKTpocTaTnyecKas 3aluTa.
3a3emiieHHE IEKTPONPUOOPOB

27 uenens/

but6mmoreka [JOK
https://m.edsoo.ru/7f41bf72

55

56

DJIEKTPUUYECKUN TOK, YCIOBUS €0
cymiectBoBaHus. [1oCTOSHHBIN TOK.
Cuna Toka. Hanpsixenue.
Conpotusnenue. 3akoH OMa s
y4acTKa [enu

ITocnegoBaTenpHOE,
napajuIelIbHOE, CMEIIaHHOES
CO€JIMHEHNE TTPOBOIHHUKOB.
JlaGopartopnas padota «3yueHue
CMEIIAHHOTO COeTMHECHUS
PE3UCTOPOBY

0.5

28 uenens/

28 uenens/

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

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

57

Pabora 1 MOIIIHOCTH
ANEKTPUYECKOTO TOKA. 3aKOH
Ixoynsa-JIenua

29 uenens/

bubmmoteka [IOK
https://m.edsoo.ru/ff0c7838

58

3akoH OMa 1151 TOJIHOM
(3aMKHYTOM) 3IEKTPUUYECKOMN ETIH.
KopoTkoe 3ambikaHue.
JlabopaTopHast paboTa
«3mepenune I/]C ucrounmka Toka
U €ro BHYTPEHHETO

0.5

29 uenens/

but6mmoreka [IOK
https://m.edsoo.ru/ffOc7ae0



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
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COIIPOTHUBJICHU A

30 wenens/
DNeKTpOHHAs MPOBOJIUMOCTb
TBEPABIX METAJUIOB. 3aBUCUMOCTD
59 COHII))I([)THBneHH;I METaJjIoB OT bubmmorexa LIOK
https://m.edsoo.ru/7f41bf72
TEMIIepaTypBhl.
CBepxnpoBOANMOCTh

60 DIIEKTPUUECKUH TOK B BaKyyMe. 30 venens/  bubnuoteka [OK
CBolicTBa AJIEKTPOHHBIX MTyYKOB https://m.eds00.ru/7f41bf72
[TonynpoBogHUKH, UX 31 uenens/
coOCTBEHHAs U IPUMECHas

61 IPOBOJIMMOCTb. gBOﬁCTBa p—~n- bubmioreia LIOK

https://m.edsoo.ru/ff0c84ae
nepexona. [TonynpoBogHHKOBBIE
npuOopbI
DJIEKTPUYECKUH TOK B PaCTBOpax u 31 nenens/

62 pacmiiaBax 3J1€KTPOJIUTOB. bubnuoreka [{JOK
DIEKTPOITUTHICCKAS TUCCOIHAIIHS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOIIN3
DNeKTpUYECKHil TOK B ra3ax. 32 nenens/

63 CaMOCTOSATENIbHBIN 1 bubnuoreka [{JOK
HECaMOCTOSTEIbHBIN pa3psi. https://m.edsoo.ru/ff0c84ae
Mounus. [Inazma
DIeKTpUUECKue MPUOOPHI U 32 nenens/

64 YCTPOMCTBA U UX IPAKTUYECKOE bubnunoreka [JOK

npuMmeHenue. [IpaBuna TexHUKH
0€30I1aCHOCTH

https://m.edsoo.ru/ff0c86fc



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
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65 O6o06maronuii ypok 1 33 menenmss/  bubnmoteka [IOK
«DIEeKTPOIUHAMHKAY https://m.edsoo.ru/ff0c88be
Kountpoasnas Ne 3 pa6ora no 33 uenens/

66 TeMe «INEKTPOCTaTHKA. 1 bubnmnoreka LIOK
[ToCTOSIHHBIH JEKTPUUYCCKHUI TOK. https://m.edsoo.ru/ff0c8a8a
Toxu B pa3IMYHBIX cpeax»

PesepuEbIi ypok. KoHTpoJIbHAas 34 nenens/
67 paﬁopTa Ne 4yio TeMe ’ 1 ’ bubmrorexa LHOK
https://m.edsoo.ru/ff0c8c56
"OnexkrpoauHamMuka'
PesepBHbIii ypok. O6o0Iaronmit 34 nenens/  bubmmoteka [IOK

68 1

ypok 1o Temam 10 ki1acca https://m.edsoo.ru/ffOc8f6c
OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOIT'PAMME



https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KIJACC

KoauuecTBo 4acoB

DJIEeKTPOHHbIE HU(POBbIE

J:;')H Tema ypoka Beero Kontpoasnsie IlpakTHyeckue f:;:enm o0pazoBaTeIbHBIC
padoThI padoThI pecypchl
[TocTossHHBIC MATHHUTBI M X 1 vepemns/
B3aUMOJeHCTBHE. MarHuTHOE
1 ToJIe. BI;KTop MarHuTHOM 1 bubmorexa LOK
. https://m.edsoo.ru/ff0c9778
WHIYKOUK. JIMHUY MarHUTHOM
WHIYKIAH
MarauTHOe 10J1e TPOBOIHHUKA 1 Henens/

5 ¢ TokoM. OnbIT Dpcrena. 1 bubnmoreka [IOK
BsanmonetiictBue https://m.edsoo.ru/ffOc98fe
MIPOBOHUKOB C TOKOM
Jlabopamopnas paboma Ne 1 2 Henens/

3 <<H3y‘l{)eHI/IepMaFHpI/ITHOFO oJIs 1 1 " Bubmiorexa LIOK

https://m.edsoo.ru/ff0c98fe
KaTYIIKU C TOKOM)
JlelicTBE MAarHUTHOTO TOJIS 2 ueneis/
Ha ITPOBOJIHUK ¢ TOKOM. Cuita

4 Awmmnepa. Jlabopamophasi 1 1 bubnunoreka LIOK
paboma Ne 2 «VccnenoBanue https://m.edsoo.ru/ff0c9ac0
JIEUCTBHUS MOCTOSIHHOTO
Mar"uTa Ha paMKy C TOKOM)

JlelicTBE MAarHUTHOI'O MOJIS 3 Henmens/ BuGmmorexa LOK

5 Ha JBYKYIIYIOCS 1

3apspKeHHYI0 yactully. Cuna

https://m.edsoo.ru/ff0c9df4



https://m.edsoo.ru/ff0c9778
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Jlopenna. Pa6ota cumbl
Jlopenua

DNeKTpOMarHuTHas
unaykius. [Totok BekTopa
MarHuTHOM uHaykiuu. IJ1C
WHYKIHUH. 3aKOH
3JIEKTPOMArHUTHOM UHAYKIIUH
Qdapanes

3 menens/

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

Jlabopamopnas paboma Ne 3

«HccrnenoBanue sBiaeHUS
3IEKTPOMArHUTHOM
WHITYKIAH

4 wenens/

bubmmoteka [IOK
https://m.edsoo.ru/ffOcal50

NHnykTuBHOCTS. SIBIICHME
camounaykuuu. IJC
CaMOMHIYKINU. DHEPrUs
MarHUTHOTO TOJISI KaTYIIKU C
TOKOM. DJIEKTPOMArHUTHOE
oJie

4 uenens/

bubmoreka [IOK
https://m.edsoo.ru/ff0ca600

TexHuueckue ycTporucTBa u
MX MIPUMEHEHHUE: TOCTOSIHHBIE
MAarHHUTBI, JIEKTPOMArHUTBHI,
3JIEKTPOJIBUTATEND,
YCKOPUTENH JIEMEHTAPHBIX
YaCTHUILl, THAYKIIMOHHAS [1€Yb

5 nenens/

bubnunoteka [IOK
https://m.edsoo.ru/7f41c97¢c

10

O6o06mmaromuii ypok
«MarguTHoE€ moJie.

5 meneist/

bubnunoreka LIOK
https://m.edsoo.ru/ffOcab82



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/ff0cab82

11

12

DeKTpOMarHUTHAs
WHTYKITASD

KonTpoabnasi paéora Ne 1
1o Teme «MarHuTHoE MoJe.
DNeKTpOMarHUTHAs
WHTYKITASD

CB00OIHBIE MEXAaHUYECKUE
kosieOanus. ['apMoHMYEeCcKHe
KosneOaHus. YpaBHEHHE
TapMOHHUYECKUX KOJICOaHU.
[IpeBparienue 3HepTUN

6 ueneist/

6 ueneis/

bubnmmoteka [IOK
https://m.edsoo.ru/ff0cad58

bubmuoreka [IOK
https://m.edsoo.ru/ffOcaf06

13

14

Jlabopamopnas paboma Ne 4

«HccenoBanue 3aBUCUMOCTH
Mepro/a MaJIbIX KOJIeOaHMI
rpy3a Ha HUTH OT JUIMHBI HUTH
¥ MaccChl Tpy3a»

KonebaTenbHbIi KOHTYP.
CBoOoHbIC
AJICKTPOMArHUTHBIC
KoJieOaHUS B HICaIbHOM
KoJieOaTeTbHOM KOHTYDE.
AHanorus Mexny
MEXaHUYCCKHUMU U
ANEKTPOMArHUTHBIMU
KOJICOaHUSMH

7 ueneist/

7 wenens/

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

bubmmoteka [IOK
https://m.edsoo.ru/ffOcb820

15

®opmyna Tomcona. 3akoH

8 meneis/

bubnunoreka LIOK



https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/ff0cb820

16

COXPaHEHHUSI SHEPTUHU B
UJeaIbHOM K0JIe0aTeIbHOM
KOHTYpe

IIpencrasnenue o
3aTyXaloUMX KOJIeOaHUsIX.
BrinyxneHHbIC
MeXaHu4ecKHe KojaeOaHusl.
Pesonanc. Beinyx1eHHBIE
AJIEKTPOMarHUTHbIE
KoJIeOaHMsI

8 weners/

https://m.edsoo.ru/ff0cb9c4

bubmnorexa IJOK
https://m.edsoo.ru/ffOcbb86

17

[lepeMeHHBII TOK.
CunyconanbHbIN
MEPEMEHHBIN TOK. MOIIIHOCTh
MIEPEMEHHOI0 TOKA.
AMIUIATYHOE U
JICVCTBYIOIIEE 3HAYEHUE CHUJIBI
TOKA U HaNPSHKEHUS

9 uenens/

bubmuoreka [IOK
https://m.edsoo.ru/ffOcbd34

18

Tpanchopmatop.
[IpousBoacTBO, nepenava u
MOTpeOJICHNE ANEKTPUIECKON
SHEpPruu

9 nenens/

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

19

YCTpOUCTBO U MPAKTUYECKOE
IIPUMEHEHHE DJIEKTPUUECKOT O
3BOHKA, F'eHepaTopa
MIEPEMEHHOT0 TOKA, JIMHUMN
aJeKTponepenayd

10 uenemst/

bubnmoteka [IOK
https://m.edsoo.ru/ff0cc324



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKH TIPU
MIPOU3BO/ICTBE
anekTposHepruu. Kynerypa
MCIIOJIb30BAHUS
AJIEKTPOIHEPTUU B
MOBCEAHEBHOM KU3HU

10 wenens/

21

22

23

24

25

MexaHuueckue BOJIHBI,
YCJIOBHS PaCIIPOCTPAHEHHS.
[Tepuon. CxopocTh
pacnpoCTpaHEHUs U JUIMHA
BoJHBIL. [lonepeynsie u
IIPOJIOJIBHBIE BOJIHBI

3ByK. CKOpOCTH 3ByKa.
I'poMkocTh 3ByKa. BricoTa
ToHa. TemOp 3ByKa

DJIEKTPOMAarHUTHBIE BOJIHBI,
HUX CBOMCTBA U CKOPOCTb.
[IIxana 3€KTpPOMarHuTHBIX
BOJIH

[TpuHIUIIBI pagUOCBI3U U
TeneBuacHUs. Pa3zButue
CPEICTB CBS3H.
Pannonokarus

KonTpoabnas padora Ne 2
no teme «Konebanus u
BOJIHBD)

11 venens/

11 wenens/

12 wenens/

12 wenens/

13nenens/

bubmmoteka [IOK
https://m.edsoo.ru/ffOcca54

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

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

bubnunoteka [IOK
https://m.edsoo.ru/7f41c97¢c

bubnmmoteka [IOK
https://m.edsoo.ru/ffOcc6f8



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/ff0cc6f8

26

27

28

29

30

31

32

[IpssmonuHerHOE
pacnpocTpaHeHUE CBETA B
OJIHOPOJIHOM cpefie.
TodeuHbIl HCTOYHHUK CBETA.
JIy4 cBera

OTtpakeHue cBeta. 3aKOHBI
OTpa’KEHUS CBETA.
[TocTpoenue nzoOpaxeHuil B
IUIOCKOM 3€pKajie
[Ipenomiienne cBeta. [lonnoe
BHYTPEHHEE OTpaKEHUE.
[IpenensHBIN yroJ MoJaHOro
BHYTPEHHETO OTPaKEHUs

Jlabopamopuas paboma Ne 5

«H3MCpCHI/IC II0Ka3aTCiA
MMPCIOMIICHUSA CTCKIIa»

JInnzsl. [TocTpoenne
M300paKeHUH B JIMH3E.
®opmyiia TOHKOM JIUH3BI.
YBenuueHue JTuH3bI

Jlabopamopnasa paboma Ne 6

«HccnenoBanne CBOMCTB
M300paXKeHU B TUH3AX)»
Hucnepcus ceeta. CiloKHbIN
cocTaB Oeloro ceta. LIBer.

13 wenens/

14 nenens/

14 uenens/

15 wenens/

15 wenens/

16 uenems/

16 wenens/

bubmnorexa IJOK
https://m.edsoo.ru/ff0cd350

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

bubmmoreka [IOK
https://m.edsoo.ru/ffOcd7f6

bubnunoteka [IOK
https://m.edsoo.ru/ffOcd67a

bubmoreka [IOK
https://m.edsoo.ru/ffOcddle

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

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



https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

Jlabopamopuas paboma Ne 7

«Habmoaenue aucnepcuu

CBETa»
HNnTepdepennus crera. 17 nenens/
33 Z[H(bpr;?iuiﬂ :BeTa. " bubmioreia LIOK
. https://m.edsoo.ru/ff0ced22
JudpakuuonHas peméTka
34 [TonepeyHOCTHh CBETOBBIX 17 menens/  bubmmoteka [IOK
BoJH. [Tonspusanus ceeta https://m.edsoo.ru/ff0cf02e
OnTtuyeckue mpuOOpsI U 18 nenemns/
35 YCTPOMCTBA H }I/)CJIOBI»)I/ISI 1704 " bubmorexa LIOK
https://m.edsoo.ru/7f41c97c
0€30MacHOr0 MPUMEHEHUS
['pannBpl MpUMEHUMOCTH 18 nenens/
36 KJIACCUYECKON MEXaHUKH. bubmuoreka [IOK
[TocTynatel crienuanbHOM https://m.edsoo.ru/ff0cf862
TEOPUU OTHOCUTEIIBHOCTH
OTHOCUTEIBHOCTD 19 wenens/
OJITHOBPEMEHHOCTH.
37 3§M€H§€HHC BPEMEHHU U bubmmorexa HOK
https://m.edsoo.ru/ffOcfa4?2
COKpAIIlEHUE JTTHHBI
DHeprusi U UMITYJIbC 19 nenens/
38 PEAATUBUCTCKON YaCTUIIBI. bubnmnoreka [IOK
CBsI3b MacChl C SHEPTUCH U https://m.edsoo.ru/ffOcfc68
UMITYJIbCOM. DHEPTHUS TTOKOS
39 Konrtpoabnas padora Ne 3 20 memenst/  bubnuoreka LIOK

mo teme «Onruka. OCHOBBI

https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0

crnenyaibHOM TCOpHUHN

OTHOCHTEIIBHOCTH»

40 ®oronsl. Popmyna [lnanka. 20 nepgensa/  bubnmnoreka LHOK
DHeprus ¥ UMIyJIsC GOTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCIICIOBAHUE 21 menens/

41 (I)OT(IZB(b(beKTa. OHLII[TI)I A.T. " bubmioreia LIOK

https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonsl poTtodrdekra. 21 wenens/

42 YpaBHeHue DUHIITEIHA 7151 bubnmoteka [IOK
dotorpdexra. «Kpacuas https://m.edsoo.ru/ff0d015e
rpanuna» gororddexra

aByieHue ceeta. OnbIThI I1. 22 menens/
43 ﬁ JlebeneBa. XuMHuyecKkoe ’ bubmmorexa TIOK
N https://m.edsoo.ru/ff0d04a6
JIEHCTBHE CBETA
TexHuueckue ycTpoucTBa u 22uenens/
MPaKTHYECKOE MPUMCHCHUE:
44 (I)I())TOBJIGMCHT (I)F())TOI[aT‘-II/IK bubmioreia LIOK
’ ’ https://m.edsoo.ru/7f41c97c
coJiHe4Hast OaTapes,
CBETOJIHO/T
Pemenue 3agau mo reme 23 menens/
45 «DIJIEeMEHTBbI KBAaHTOBOM bubmmorexa LHOK
https://m.edsoo.ru/ff0d0302
ONTHKK»
Mopens atoma ToMcoHa. 23 "Henens/
46 Omnbiter Pezepdhopaa mo bubnuoreka [IOK

pPacCesIHUIO 0-4aCTHILI.
IIimanerapnas Mozenb atoma

https://m.edsoo.ru/ff0d091a



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

24 uenens/

bubnmoreka [IOK

41 Hocrynarer bopa https://m.edsoo.ru/ff0dOafa
N3nyyenue u noriomeHue 24 nepnens/

(hOTOHOB MpHU MEepexo/ie aToMa bubnuoreka [IOK

48
C OZHOT'O YPOBHS DHEPIHH Ha https://m.edsoo.ru/ff0d0afa
Opyroui. Buael criekTpos
BomHOBBIE CBOWICTBA YaCTHII. 25 uenens/

Bounner ne bpoitns.
49 KOpHyCinHI;HO-BOJIHOBOﬁ bubmmorexa LIOK
https://m.edsoo.ru/ff0d0ca8
nyanu3Mm. CIIOHTaHHOE U
BBIHY)KJICHHOE M3JTyYCHHE
OTKpBITHE PATHOAKTUBHOCTH. 25 nenens/

50 Omneitet Pezepdopaa mo bubnuoreka [HOK
OTPEICIICHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
PaIMOaKTUBHOTO U3TYICHUS
CaoiicTBa anbpa-, 6eTa-, 26 "enens/

51 ramMmma-usirydeHus. Biusaue bubnmnoreka [IOK
PasnOaKTUBHOCTH Ha YKHBBIC https://m.edsoo.ru/7f41c97c
OpraHU3MBI
OTKpbITHE TPOTOHA U 26 nenens/

HeiTpoHa. M3otonkl. Anbda-
52 pacnl;)z[. ONEeKTPOHHBIN U ! Bubmiorexa LIOK
. https://m.edsoo.ru/ff0d1162
MO3UTPOHHBIN OeTa-pacma.
l'amma-n3nyuenue
53 DHeprusi CBSI3U HYKJIOHOB B 27 venens/  bubnuotexa [{OK

anpe. SlnepHele peakuuu.

https://m.edsoo.ru/ff0d1356



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

S mepHbIil peakTop.
[IpoGnemsl, NEPCIIEKTUBEI,
9KOJIOTUYECKHUE aCIEKThI
SJIEPHOM YHEPTEeTUKHU

54

55

OneMEeHTapHbIE YaCTHULLBI.
OTKpBITHE TO3UTPOHA.
Mertoap! HaOMIOAEHUS U
PErUCTPALIH DJIEMEHTAPHBIX
yactull. Kpyrislil cTon
«DyH1aMeHTaIbHbIE
B3anMoJierucTBUd. ENMHCTBO
(bu3ruecKoi KapTUHBI MUPa

Bun 3B€3mHOTO HEOA.
Co3zBesnus, sipKue 3BE3IHI,
IUTAHETHI, UX BUJIUMOE
nBrxeHne. ConHeuHas
cHcTeMa

27 uenens/

28 uenens/

bubmmoteka [IOK
https://m.edsoo.ru/ff0d0e38

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

56

57

Counnne. ConHeuHast
AKTUBHOCTH. VICTOYHUK
sHeprun CoJtHIIa U 3BE3]]

3BE3/bI, UX OCHOBHBIC
XapaKTepUCTUKU. 3BE3/IbI
TJIaBHOM
MOCJIEJOBATENBHOCTH.
BuytpenHee ctpoeHue 3BE3 .
CoBpeMeHHbIE

28 nenenst/

29 uenenst/

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

bubnmoteka [IOK
https://m.edsoo.ru/7f41c97¢c



https://m.edsoo.ru/ff0d0e38
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

MpeACTaBICHUS O
MIPOUCXOKICHUHU U HBOTIOLIUH
ComnHua u 386311

Mineunsiii [IyTs — Hamia 29 uenens/
lNanakrtuka. [lonoxenne u
58 nBrokenne CoJIHIa B bubmnorexa IJOK
lanaktuke. ["agakTUKH. https://m.edsoo.ru/7f41c97c
UYeEpHble ObIpHI B Apax
TaJaKTUK
Bcenennas. Pazberanue 30 nenemns/
59 rajnakTuk. Teopust bonpiioro bubnmnoreka [JOK
B3pbIBa. PenukToBOC https://m.edsoo.ru/7f41c97c
n3nydyeHue. MeraragakTuka
50 Hepemennbie npoOaemsl 30 nenensi/  bubmuorexa [JOK
aCTPOHOMHH https://m.edsoo.ru/7f41c97c
o | e I o 10K
https://m.edsoo.ru/7f41c97c
ACTPOHOMHUHU U ACTPODUUKI
O6o0matommii ypox. Posb 31 nenens/
(U3HUKY 1 ACTPOHOMUU B
9KOHOMHUYECKOU
62 TeXHOHOFquCK(;ﬁ bubmmoreia LIOK
. ’ . https://m.edsoo.ru/7f41c97c
COLIMATILHOM U 3TUYECKOU
chepax IesITeIbHOCTH
YyeJoBeKa
63 Oo6ob6marommii ypox. Poib u 32 menens/  bubmmoreka [IOK



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

MecCTO (PU3UKU U aCTPOHOMUHU
B COBPEMEHHOU Hay4HOU
KapTUHE MUpa

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

O6o0marommii ypok. Posb 32 wenens/
g | mectoteopms 1 BuGmmorera LIOK
PMHP . https://m.edso0.ru/7f41c97c
MpeACTaBICHUH O
(bu3nuecKoi KapTUHE MHUpa
O6o06marommii ypok. MecTo 33 uenens/
o (1)(1;131/1qu1<0171 KapTUHBI MUpa B . BuGmorexa LIOK
001IIEM DALY COBPEMEHHBIX
HIEM pAiy COBp https://m.edsoo.ru/7f41c97c
€CTECTBEHHO-HAaYYHBIX
MPECTABICHUNA O IPUPOIE
o Pe3eplgﬁ,n71 ypok. MaruutHoe . 33 nenens/ BuGmorexa [[OK
. K a a
TTOJIC. FCKTPOMATHHITHAA https://m.edsoo.ru/7f41c97c
WHTYKITAS
o (P;eCBe(I:BHB;ﬁeypOaK. Ol(')I”fI/IKea; . 34 nenens/ BuGmorexa LOK
HOBBI CIIEIMATBHON TEOPUH
HHat p https://m.edsoo.ru/7f41c97c
OTHOCHUTEIBbHOCTH
. E)e?;eplzbng ygo;c. KBanToBas . 34 nenens/ BuGmorexa [[OK
A3MKa. DIIEeMEHTHI
https://m.edsoo.ru/ff0d1784
aCTPOHOMHH U aCTPOPHU3UKU
OBIIEE KOJIMYECTBO YACOB 68

I10 ITIPOTPAMME



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/ff0d1784
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