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COILEPKXAHUE OBYUYEHUASA
10 KITACC

Pa3nen 1. Hayunblii MeTOA MO3HAHUS IPUPO/BI.

®duszuka — QyHIaMeHTaIbHas Hayka o mpupone. HaydHbrii MeTon mo3HaHus u
METO/IbI HCCIIeIOBAaHUS (U3NUYECKUX SIBIICHUH.

DKCHepuMEHT M Teopus B Tpoliecce MOo3HaHWs npupoabl. HaOmronenue u
AKCIIEPUMEHT B (PU3HKE.

Croco06b1  m3MepeHnsi (U3NYECKUX BEIMYMH (AHAJIOTOBBIE H  IU(POBHIC
MU3MEPUTEIIbHBIE MPUOOPHI, KOMIBIOTEPHBIE TaTYNKOBBIE CUCTEMBI).

[lorpemHoctT  u3MepeHuil  ¢u3nueckux  BenuuuH  (abcomioTHass |
OTHOCHTEIbHA).

MonennpoBanue (U3NYECKUX SBICHUA U TPOLECCOB (MaTepualbHas TOYKa,
a0COJIIOTHO TBEPAOE TEJO, UJICANIbHAS KUJAKOCTb, UCATbHbIN T'a3, TOUCUHBIN 3apsi).
I'mnore3a. ®U3NYECKUM 3aKOH, TPAHULIBI €0 MPUMEHUMOCTU. DHU3nyeckas TEOpHsl.

Pounb 1 MecTo pu3nku B popMUPOBAHNUN COBPEMEHHOM HAyYHOU KapTUHBI MUpAa,
B IIPAKTUYECKOU IEATEIIBHOCTH JIFOACH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKYM.

N3MepeHne cuilbl TOKa U HANPSKEHUS B LENMN NOCTOSIHHOTO TOKA ITPU MOMOILA
aHAJIOrOBBIX U IIU(MPOBBIX U3MEPUTEIBHBIX TPHOOPOB.

3HaKOMCTBO ¢ LH(ppoBoil snabopaTopueil nmo ¢uzuke. Ilpumepsl u3zmMepeHus
(bu3NYECKUX BEIMYMH MPHU MOMOIIN KOMIIBIOTEPHBIX JaTYUKOB.

Paszpnen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe nBHKEeHHE. OTHOCHUTEIBHOCT MEXAHHYECKOIO JIBHIKEHHS.
Cucrema oTcuéra.

[Ipsimast 1 oOpaTHas 3a1a4u MEXaHUKHU.

Pannyc-BexkTop MaTepuanbHOM TOYKHM, €r0 NPOEKIHH HAa OCU CHUCTEMBI
KoopauHart. Tpaekropusi.

ITepemenienne, CKOpocTh (CpeaHsiE CKOPOCTb, MTIHOBEHHAs CKOpPOCTb) H
YCKOPEHUE MaTepUaJbHOM TOYKH, UX IPOEKUMU HA OCH CUCTEMBbl KOOpAMHAT.
CiioxxeHue nepemMeneHnil U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJIMHEMHOE IBHKEHUE. 3aBUCUMOCTH
KOOPAMHAT, CKOPOCTH, YCKOPEHHUS U MYTH MAaTEPUAIbHOM TOYKM OT BPEMEHU U MX
rpaduKy.



CBoOomHOe manmeHue. YCKopeHHWe CBOOOJHOTO maaeHws. J[BrkeHuwe Tena,
OpOILIEHHOTO TMOJA YIJIOM K TOPU30HTY. 3aBUCHUMOCTh KOOPAHMHAT, CKOPOCTH U
YCKOPEHHS MaTepUATIbHON TOYKH OT BPEMEHU U UX TpaUKU.

KpuBonuneitHoe nBuxkeHue. [[BUKEHNE MaTEPUATIbHON TOYKU MO OKPYKHOCTH.
VYrnoBas u  smHeWHas  ckopocTh. Ilepwog u  wacrota — oOpalieHwusl.
LlenTpocTpeMuTenbHOE (HOPMAJIBHOE), KacaTelIbHOE (TAHM€HUHAJbHOE) W TMOJHOE
YCKOPEHUE MaTEPUAIBHON TOUKH.

TexHuyeckne yCTpOMCTBA M TEXHOJOTHMYECKHE MPOLECCHL:  CIUIOMETP,
IBW)KEHUE CHAPSAOB, LIEMHBIE, IECTEPEHUYATHIE U PEMEHHBIE MEPEayu, CKOPOCTHBIC
JUQTHL

Jemoncmpayuu.

Mogenp cuctemMbl OTCUETA, WILTIOCTpAlUs KUHEMAaTUYECKHX XapaKTEPHUCTHUK
JBH>KCHUSL.

Crioco0bl uccie1oBaHus IBUKEHUI.

Nnnmroctpanus npeaeinbHoro nepexoia U i3MEpeHHe MTHOBEHHOM CKOPOCTH.

[IpeoOpazoBanHue NABUKEHUN C UCTIOIb30BAHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AYXE U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGmtonenune nBuxeHUs Tena, OpOLIEHHOIO MOJ YIJOM K TOPU30HTY H
TOPU30HTAJIBHO.

HamnpaBnenue ckopocTy pH IBHKEHHUH 110 OKPYKHOCTH.

[IpeobpazoBanue yrioBoil CKOPOCTH B PEAYKTOPE.

CpaBHeHHME MyTel, TPAEKTOPHUM, CKOPOCTEN IBMXKEHUS OTHOTO U TOTO K€ Tena B
pa3HBIX CUCTEMAX OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKYM.

N3yueHne HEpaBHOMEPHOTO [IBMKEHHSI C LIEJIbIO ONpPEIeNIEeHUss MIHOBEHHOMU
CKOPOCTH.

N3mepenne yCKOpeHUs IIpH MPSMOJIMHEHOM PaBHOYCKOPEHHOM JABWXEHUU T10
HAKJIOHHOM IUIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH IyTH OT BPEMEHUM NPU PaBHOYCKOPEHHOM
JBI>KCHUU.

N3mepenue ycKopeHHsi CBOOOHOTO MajieHusl (PEKOMEHA0BAHO HCIOIb30BaHHUE
1 poBoit 1abopaTtopun).

N3yuenue nBUKEHUA Tella, OPOLIEHHOTO rOpU30HTaIbHO. [IpoBepka rumoress
O OpsAMOW NPONOPLIMOHAIBHOW 3aBUCUMOCTH MEXAY MJaJbHOCTBIO MOJIETA W
HA4aJIbHOU CKOPOCTHIO TEIA.

N3yueHue JABWKEHUS Tella IO OKPY)XHOCTH C TIOCTOSHHOM MO MOJYJIIO
CKOPOCTBIO.

HccnegoBanue 3aBUCUMOCTH NEpHOJa OOpallleHUs] KOHMYECKOr0 MAasiTHUKA OT
€ro rnapameTpoB.



Tema 2. /lunamuxa.

IlepBbiii 3akoH Hprotona. HMuepumanshbie cucteMsl otTcu€ra. [IpuHnmn
otHocuTenbHOCTH [anunes. HewnepuuaibHble cuCTeMbl OTcuéra (OIpeiesieHue,
IPUMEPBHI).

Macca tena. Cuna. [IlpyHuun cynepno3uiyu cui.

Bropoi 3akoH HproToHa 1151 MaTepuanbHOM TOYKH.

Tpertuit 3axkoH HproTOHA 1151 MaTEpUAIbHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUSA. DKBUBAICHTHOCTh TPABUTALIMOHHON U HHEPTHOU
MAacCBhl.

Cuna TsoKecTH. 3aBUCUMOCTh YCKOPEHHsI CBOOOJHOIO MaJeHUsI OT BBICOTHI Ha/I
MTOBEPXHOCTHIO TUIAHETHI U OT Teorpapuueckoil MUpoThl. J(BHKeHHEe HEOECHBIX TEN U
uXx cnyTHUKOB. 3akoHbl Kerepa. [lepBas kocmuyeckasi CKOpOCTb.

Cuna ynopyroctu. 3akoH I'yka. Bec Tenma. Bec Ttema, nBmxymerocs c
YCKOPEHHUEM.

Cuna tpenus. Cyxoe tpenue. Cuna TpeHUsl CKOJIbKEHUS U CUJIa TPEHUS MMOKOSI.
Koaddumment tpenus. Cuiia COnpoTUBICHUS NPU JBUKEHUU Tella B KUIAKOCTH WA
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIIBHOI'O JIBUKEHHUS.

Hasnenue. 'mapocratnyeckoe nasinenue. Cuna Apxumena.

TexHu4yeckrue yCTPOMCTBA M TEXHOJOTMYECKHE IIPOLECCHI: IOAIIUITHHKH,
JIBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu.

HaGnronenue ABuKeHUSI Tel B MHEPIHMAIBHBIX M HEHMHEPUHUAIBHBIX CHCTEMax
OTCYETA.

[IprHIMI OTHOCHUTENIBHOCTH.

Kauenne nByX HIWIMHAPOB WM IIAPOB PA3HOM MacChl C OJWHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIUATILHON CUCTEMBI OTCYETA.

CpaBHEHME PABHOJAEHCTBYIOIIEH NMPHIIOKEHHBIX K TEIy CHJI C IIPOU3BEICHUEM
MacChbl T€JIa Ha €r0 YCKOPEHHUE B MHEPLUAIILHON CUCTEME OTCUETA.

PaBeHCTBO cHil, BO3HUKAIOIIMX B PE3YIbTATE B3aNMOICUCTBUS TEI.

N3mepenune macc 1o B3auMoAeHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOIBEME U ITAICHUH.

[lenTpoOeKHBIE MEXaHU3MBI.

CpaBHeHHE CHUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKEHUSI.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, nPAKmMuUKym.

N3mepenne paBHOACHCTBYIOIIEH CHJI TIPU JIBIDKCHUM OpycKa MO HAKJIOHHOW
IIJIOCKOCTH.

[IpoBepka rumoTe3bl O HE3aBUCUMOCTH BPEMEHHU JIBJKEHHsSI Opycka TIo
HAaKJIOHHOMW IUIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MaccChl.



HccnegoBanne 3aBUCUMOCTH CHJI YNPYTOCTH, BO3HUKAIOIIMX B NPYXKUHE WU
pe3MHOBOM 00pasiie, OT ux JAehOpMaITHH.

N3ydeHne ABUMIKEHUSI CUCTEMBI TEJ, CBA3AHHBIX HUTHIO, NIEPEKUHYTOM 4Yepe3
NErKui OJIOK.

N3mepenne koddduimenta TpeHHUs] MO BEIMYHMHE YTIOBOTO KO3 UIMEHTA
3aBucuMocTty F,(N).

HccnenoBanue OBUKEHHA OpyCKa MO HAKIOHHOM IUIOCKOCTH C NEPEMEHHBIM
KO2(PPUIIMEHTOM TpEHHUS.

N3ydenune nBMKEHUS Ipy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AlGcomotHO TBEpHOoe Tenmo. llocTymaTenpbHOE€ ¥ BpamaTeIbHOE JIBHKCHHE
TBEpHOro Tena. MOMEHT CHIIBI OTHOCUTENBHO OCH BpamieHus. I[lnedo cuibl
CrnoxeHue cuil, MPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TskecTu Tena.

YcnoBus paBHOBECHs TBEPAOTO TeIA.

YcroitunBoe, HeyCcTOHYNBOE, O€3pa3IMYHOE PABHOBECHE.

TexHuyeckrue yCTPOWCTBA M TEXHOJOTMYECKHE IPOLECCHI: KPOHIUTEHH,
CTPOUTEIIbHBIN KpaH, pelIETYaThle KOHCTPYKLINH.

Jlemoncmpayuu.

VY ciioBusI paBHOBECHS.

Bunsl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyM.

Hccnenosanue ycioBuii paBHOBECHs TBEPAOTO TeJA, UMEIOILIETO OCh BPALCHUS.

KoHncTpynpoBanue KpOHIITENHOB U pacyET CUJT YIIPYTOCTH.

N3ydenne ycToMunBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3axonvl coxpanenusn ¢ MexaHuke.

Nmnynee MarepuasbHOW TOUYKHM, CUCTEMBI MaTepHalbHbIX TOYeK. LleHTp macc
CHUCTEMBI MAaTEPUAIBHBIX TOYEK. Teopema 0 ABUKEHUU LIEHTPa Macc.

Nmnynbe cUiibl 1 N'3MEHEHHUE UMITYJIbCA TENA.

3aKOH COXpAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKCHUE.

MomeHT wumImynsca MarepuanbHOM TOuku. [IpencraBiieHue O CcoXpaHeHUU
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJISX.

PaGota cuibl Ha MajoM W Ha KOHEYHOM mepemenleHud. ['paduueckoe
MpeICTaBIeHUE paOOThI CHIIBI.

MoOIIHOCTb CHUJIBI.

Kunetnueckass »Hepruss MaTepHalbHOW TOUYKH. Teopema 00 W3MEHEHUU
KUHETUYECKOU YIHEPTUU MATEPUATIBHOW TOUKHU.

[ToreHuuanbHple W HENOTEHUHMANIbHbIE CUibl. [loTeHUManbHAsA HHEPrus.
[loTennumanbHas 3Heprus ynpyro aedopMUpoBaHHOW NpyKuHbI. [loTeHuuanbHas



DHEPrus Teja B ONHOPOAHOM IpaBUTAUMOHHOM none. [loTennuanbHas sHeprus tena
B TPABUTAMOHHOM II0JIE OJHOPOJHOrO Mmapa (BHYTpM M BHE Iapa). Bropas
KOCMHYECKast CKOPOCTb. TpeThbsi KOCMUUYECKAsA CKOPOCTb.

CBsi3b pabOThl HEMOTEHIIMAIBHBIX CHUJI C U3MEHEHHEM MEXaHHYECKOW IHEpruu
CUCTEMBI TeJl. 3aKOH COXPaHEHHSI MEXaHUYECKOW SHEPTHUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHMUS.

VYpaBHenue bepHymm g MICaNbHOM JKUAKOCTH KakK CJIEACTBUE 3aKOHA
COXpPaHEHUSI MEXaHUYECKON YHEPTUH.

TexHuyeckre ycTpoWCTBA U TEXHOJOTHMUYECKHE MPOLECCHI: JIBUKEHUE PAKET,
BOJIOMET, KOTIEP, MPY>KUHHBIA MTUCTOJET, TUPOCKOM, (PUTypHOE KaTaHHWE HA KOHbKAaX.

Jemoncmpayuu.

3aKOH COXpaHEHUSI UMITYJIbCA.

PeaktuBHOE 1BUXKEHUE.

N3mepeHne MOIIHOCTYU CHUJIBI.

W3meHeHue sHepruu Tena Mpu COBEPILIEHUN PabOTHI.

B3anmHbIE TpeBpalieHWs] KWHETHYECKOM W NOTEHUUAIBHOW JHEPTHM IpHU
JEUCTBUM HA TEJIO CUJIbI TSYKECTU U CUIIBI YIIPYTOCTH.

CoxpaHeHHe dHepruy Npu CBOOOAHOM Ma/ICHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyM.

N3mepenne nmnyiibea Tena o TOpMO3HOMY ITyTH.

N3mepenne cuiibl TATH, CKOPOCTA MOJENH 3JIEKTPOMOOMIIE U MOIIHOCTH CHJIbI
TSTH.

CpaBHeHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHIIBI.

HccnenoBanne coOXpaHEeHHs UMITYJIbCA ITPU YIIPYTOM B3aUMOJEHCTBHM.

N3mMepeHne KHHETUYECKOM YHEPTUH TEJIA [0 TOPMO3HOMY ITYTH.

CpaBHEHHME U3MEHEHHS TMOTCHIIMAIBHOW DHEPTUU MPYKUHBI C paOOTONW CHIIBI
TPEHUSL.

Omnpenenenre pabOThl CWJIBI TPEHUS TPHU JBMKEHUU TeJla MO HAKJIOHHOU
IIJIOCKOCTH.

Paznen 3. Modsiekysipuasi pu3nMka u TEpMOJIMHAMUKA.

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU MeoPUU.

OcHOBHBIE TIOJIOKEHUSI MOJEKyIsIpHO-KMHeTH4eckot Tteopuu (MKT), wnx
onbITHOE 00ocHOBaHueE. [{nddy3us. bpoyHoBckoe nBukeHne. XapakTep IBUKEHUS U
B3aMMOJICMCTBUS YaCTHUIl BEIIECTBA. Moaenn CTpOCHUs Ta30B, )KUAKOCTEU U TBEPIBIX
Tel U 0OBSACHEHHE CBOMCTB BEILIECTBA HA OCHOBE 3TUX Mojened. Macca u pa3Mepsl
MoJiekyn (atomoB). KonnuecTBo BemiectBa. [loctostHHas ABoraapo.

TeroBoe paBHOBecue. Temmeparypa u cmocoObl e€ wu3mepenwms. [llkana
temreparyp Llenbcus.



Mopenp uaeanbHOro rasa B MOJIEKYJISIPHO-KMHETUYECKOW TEOPUM: YACTHUILIBI
rasza JIBHXKYTCSI XaOTHYECKH U HE B3aNMOJEHUCTBYIOT APYT C APYTOM.

l'azoBble 3akoHBl. YpaBHeHue MenjaeneeBa—Knanelipona. AOGcomoTHas
temrepatypa (mkana temneparyp KenbBuna). 3akon [lansTona. M3omporeccsl B
U7eallbHOM Ta3e C TOCTOSHHBIM  KOJMYECTBOM  BemiectBa. [ 'paduueckoe
MIPEICTABICHUE U30MPOLECCOB: U30TEPMA, U30X0Pa, U300apa.

CBsi3b  MEXIy  JaBJIE€HUEM W  CpeJHEed  KHHETHUYECKOW  DHEeprueu
MOCTYIATEILHOTO TEIJIOBOTO JBUKEHUS MOJEKYJT HACAIbHOrO0 Ta3a (OCHOBHOE
ypaBHEHHUE MOJICKYISIPHO-KMHETUUYECKON TEOPUH HI€aIbHOTO Ta3a).

CBsi3p aOCONIOTHOM TeMIepaTypbl TEPMOAMHAMUYECKON CHCTEMBI CO CpEeIHEU
KMHETUYECKOW dHEPTUEH MMOCTYNATEIbHOIO TEIIOBOTO IBUKEHUS €€ YaCTHII.

TexHuyeckre yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: TEPMOMETP,
O0apomeTp, MoIy4eHHEe HAaHOMATEPHAJIOB.

Jlemoncmpayuu.

Mopenu IBUKEHHS YaCTUL] BEILECTBA.

Mopens OpOyHOBCKOTO JBUKEHUS.

Buneopoinuk ¢ 3anucero peaibHoro OpoyHOBCKOTO JIBUKEHHUSL.

Hubdy3ust KUIKOCTEH.

Mopens onbita lITepHa.

[IpuTsxkeHnE MOJIEKYII.

Mogenu KpuCTaIINYECKUX PEMIETOK.

Habuntonenue u ucciaenoBaHue U30MpoLECCOB.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomol, npaKkmuKym.

HccnenoBanne mpouecca yCTAHOBICHHS  TEIUIOBOTO  pPaBHOBECHs  IpHU
TEII000MEHE MEXKTy Topsiuei U XOJIOAHOM BOJOM.

W3ydyeHne H30TEPMHUECKOr0 Tmporecca (PEeKOMEHIOBAHO MCIIOJIb30BAHUE
1 poBoii 1abopatopun).

N3yuenue n30X0pHOTo mnporecca.

N3yuenue nzobapHOro npoiecca.

IIpoBepka ypaBHEHUS COCTOSHHUSL.

Tema 2. Tepmoounamuxa. Tennoevie mawiunul.

Tepmonunamuueckass (T[]) cuctema. 3amaHue BHEMIHUX YCJIOBHM s
TEPMOJAVMHAMUYECKON cUCTeMbl. BHemHne u BHyTpeHHHE napamerpsl. llapamerpsl
TEPMOJMHAMUYECKONM CUCTEMBI KaK CPEJHUE 3HAYEHHS BEJIMYMH, OMHUCHIBAIOIIMNX €&
COCTOSIHUE Ha MUKPOCKOITMYECKOM YPOBHE.

HyneBoe  Hauanmo  tepmoauHamuku. Camonpou3BojibHAs — penakcaius
TEPMOJAMHAMUYECKON CUCTEMBI K TEIUIOBOMY PAaBHOBECHIO.

Mopenp nieanbHOro ra3a B TepMOJMHAMUKE — CUCTEMA YPABHEHU: YPABHEHHE
MenneneeBa—KnamneipoHa ¥ BBIPAKEHUE ISl BHYTPEHHEW DSHEPrUU. Y CIIOBHS



NPUMEHUMOCTH  3TOM  MOJENW: HU3Kasg KOHUEHTpalus YacTHL, BBICOKHE
TeMIlepaTypbl. BelpaxkeHue mjis BHYTPEHHEH 3HEPrud OJHOATOMHOIO HJEaTbHOIO
rasa.

KBa3ucrarnueckue u HECTaTHUECKUE MPOLECCHI.

OnemeHTapHas padoTa B TepMoAWHaAMUKe. Borumcienue paboThl Mo rpaduky
rporecca Ha pV-auarpamme.

Teronepenaya  kak  crnoco® — M3MEHEHWS  BHYTPEHHEW  3HEpPruu
TEpPMOJIMHAMMYECKOM  cucTeMbl  0e3  coBepuieHusi  paborel.  KoHBekius,
TEIUIONPOBOAHOCTD, U3ITyUYCHHUE.

KomnuectBo Ttemnorel.  Tenno€émkocTh Tenma.  YaenpHas W MOJSpHas
TEIUIOEMKOCTH BelIeCTBA. YpaBHeHHMe Maliepa. YaenbHas TEIoTa CropaHus
toruBa. Pacu€r konmyectBa TemioThl npu  Teruionepenade. [lonstue 00
aauabaTHOM ITpoIiecce.

[TepBblii 3aK0H TEpMOAMHAMUKHU. BHYTpeHHsIs sHeprus. KoinuecTBo TEMIOTHI U
paboTa KaK Mepbl U3MEHEHUS! BHYTPEHHEW SHEPTUH TEPMOAMHAMUYECKON CHCTEMBI.

BTopo# 3aK0H TEpMOIMHAMUKH 11 PABHOBECHBIX IPOLECCOB: Y€pPE3 3aJaHHOE
PAaBHOBECHOE COCTOSIHUE TEPMOJIMHAMHUYECKOW CHUCTEMBI MPOXOIUT €IUHCTBEHHAS
anuabata. AGCOJIIOTHAs TeMIepaTypa.

BTopo# 3akOH TEPMOIMHAMUKH I HEPABHOBECHBIX IPOLECCOB: HEBO3MOKHO
nepesaTh TEINIOTY OT 0oJiee XOJIOJHOro Tejia K 0oJjiee HarperoMy 0e3 KOMIIEHCALUU
(Knay3uyc). Heo6paTUMOCTh IPUPOIHBIX MTPOIIECCOB.

[Tpuniune! necTBus TerioBbiX MamuH. KIT/I.

Maxkcumanbnoe 3HaueHue KIIJ. [ukin Kapno.

DKOJOTUYECKUE AaCHEKThl MCIIOJIB30BAHUSI TEIUIOBBIX nBUrarenei. TermoBoe
3arpsi3HEHHE OKPYKAIOIIEH CpeJibl.

TexHHMUecKrue yCTpPOMCTBA M TEXHOJOTMYECKHE IIPOLECCHI: XOJOIMUJIBHUK,
KOHJUIIMOHEpP, NMU3ENbHBIM W KapOIOpaTOpPHBIA JBUTATeNd, IMapoBas TypOuHa,
MOJYYEHHE CBEPXHU3KUX TeMIEepaTyp, VYTWIM3ALHUS «TEIUIOBBIX» OTXOAOB C
MCIIOJIb30BAaHMEM TEIJIOBOTO HAacoca, YTHIM3alUs OMOOPraHWYecKOro TOIUIMBA st
BBIPAOOTKH «TEIJIOBOM» U 3JIEKTPOIHEPTUH.

Jlemoncmpayuu.

W3meHeHne TemnepaTypsl IpH a11adaTHYECKOM pacIIMPEHUH.

Bo3znymHoe oruuso.

CpaBHeHUE YAETBHBIX TETUIOEMKOCTEHN BEILIECTB.

CnocoObl U3BMEHEHHS] BHYTPEHHEW SHEPTHUU.

HccnenoBanue aguadaTHOTO IIpoIiecca.

KomrmbrorepHbie MOAEIN TEIUIOBBIX JIBUTATEICH.

Yuenuueckuit sxcnepumenm, nabopamopnuvie padomot, npaKMUKym.

N3mepenue yaenbHOU TENI0EMKOCTH.



HccnenoBanue nponecca OCTbIBaHUS BEILIECTBA.

HccnenoBanue aquabaTHOTo mpoiiecca.

N3ydeHne B3aMMOCBSI3M DJHEPIUM  MEKMOJIEKYJISIPHOTO B3aUMOJICUCTBUSL U
TeMIEPaTypbl KUIIEHUS KUJIKOCTEM.

Tema 3. Acpecamnvie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u koHaeHcanus. McnapeHue u KumneHue. Y aeiabHas TerioTa
napooOpa3zoBaHusl.

HacepllieHHbIE 1 HEHACHIIEHHBIE MTapbl. KauecTBEHHAs 3aBUCMMOCTb TUIOTHOCTH
U JIaBJICHUS HACBIIIEHHOTO Iapa OT TeMIIepaTypbl, UX HE3aBUCUMOCTh OT 00BEMa
HACBIIIEHHOTO Mapa. 3aBUCUMOCTh TEMITEPATYPhl KUIICHUSI OT JJABJICHUS B KUJKOCTH.

BrnaxHocTs Bo3ayxa. AGCOTIOTHAS M OTHOCUTEIbHAS BIAXKHOCTb.

Tépnoe teno. Kpucramiueckre u amopdHbie Tena. AHU30TPOIUS CBONCTB
kpuctaiuioB. [lmaBienne u Kpuctalm3anus. YJelbHas TEIUIOTa IUIABJICHUS.
CyOnaumarnus.

Hedopmanuu tBEpAOro Tena. Pactskenue u cxarue. Casur. Moayns FOwnra.
[Ipenen ynpyrux nedopmarnuii.

TeroBoe pacmmpeHue KUAKOCTEH U TBEPIBIX TeN, OOBEMHOE W JIMHEWHOE
pacmpeHre. AHTApMOHU3M TEIIOBBIX KOJIEOAHMM YacTHI] BEIleCTBA KaK MPUYUHA
TETJIOBOTO pacIIUpPeHust Tl (Ha KAYECTBEHHOM YPOBHE).

[IpeoOpazoBaHue 3HEpPTUH B (pa30BbIX MEPEXOIAX.

VYpaBHeHuUE TEII0BOTO OanaHca.

[ToBepxHoctHOe HatspkeHHe. KoappuiumeHT MNOBEpXHOCTHOTO HATSKEHHUS.
Kanmwuiapasie sBnenus. J[aBineHue moa UCKPUBIEHHOW IMOBEPXHOCTBIO JKHIKOCTH.
®opmyna Jlamnaca.

TexHu4yeckre yCTpONUCTBA U TEXHOJOTUUECKUE MPOIECCHI: KUIKUE KPUCTAILIHI,
COBPEMEHHbBIE MaTEPHAIbI.

Jlemoncmpayuu.

TeruoBoe pacmupeHue.

CBoliCTBa HACBIIICHHBIX APOB.

Kunenue. Kunenue npu noHM>X€HHOM TABJICHUM.

N3MepeHue cuiibl TOBEPXHOCTHOTO HATSKEHUS.

OnbITHI C MBUIBHBIMY TUIEHKAMM.

CmauuBaHue.

Kanumnspasie siBieHus.

Mopenu HEeHbIOTOHOBCKOM JKUJIKOCTH.

Crioco0bl u3MepeHus BIAXKHOCTH.

Uccnenosanne HarpeBaHus U IJIABJICHUS! KPUCTAILUTMYECKOTO BEILIECTBA.

Buaer nepopmanmii.

Habmronenue mansix nedopmariuii.



Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKkmuKym.

N3ydenune 3aKOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEM.

N3MmepeHne yaenpHOM TEMIOTHI MJIABJICHHUS JIBJA.

N3ydenne CBOMCTB HACBIIIECHHBIX MTApPOB.

H3mepenue aOCOMIOTHON BIIAXXHOCTH BO3AyXa U OIIGHKAa MacChl MapoB B
ITOMEILICHHH.

N3mepenne ko3¢ duiinenTa moBEpXHOCTHOTO HATSHKCHUS.

N3mepenne monyns FOnra.

UccnepoBanne  3aBucuMocTH  AedopMalii  pe3UMHOBOro  oOpasna  oT
IIPUIIOKEHHON K HEMY CHJIBI.

Pa3znes 4. JaekTpoanHamMuKa.

Tema 1. Inekmpuueckoe noJe.

OnekTpu3anusl Tel U €€ MpOsBICHHUS. OJJEKTpUYecKuil 3apsan. [IBa Buma
ANEKTPUYECKUX  3apAnoB. IIpOBOIHMKH, JHUAJIEKTPUKA U MOJIYNPOBOJHUKH.
DIJIEMEHTAPHBIN JIEKTPUUECKHUM 3apsijl. 3AKOH COXPAHECHUS SJIEKTPUUYECKOTO 3apsa.

BzaumopeiictBue 3apanoB. Toueunsie 3apsabl. 3akoH KyoHa.

Onextpuyeckoe noje. Ero neficTBue Ha 3JIEKTPUYECKHE 3apsiibl.

Hampsoxk€anocts  anexktpudeckoro  moisi.  [IpoOubiii  3apsan.  Jlunuum
HaIpsKEHHOCTH DJIEKTPUIECKOTO MOJsA. OTHOPOIHOE AIEKTPUYECKOE TOJIE.

[IoTeHIMAIBHOCTh  AJIEKTPOCTATUYECKOTO TOJIsI. Pa3HOCTH NOTEHUMAIOB U
HanpsokeHue. lloteHnumanpHas OSHeprus 3apsiga B DJIEKTPOCTATUYECKOM  IIOJIE.
[ToreHuman 3nexkTpocTaTUYecKoro mois. CBa3b HANPSKEHHOCTH TOJISI U Pa3HOCTH
MOTEHITMANIOB  JUISI  AJIEKTPOCTATUYECKOro Toyisi (KaKk OJHOPOJHOTO, TakK U
HEOTHOPOJTHOTO).

[TpuHUMN Cynepno3uiuy SIEKTPUUECKUX TTOJIEH.

[Tone Toueunoro 3apsima. Ilome paBHOMepHO 3apspkeHHOU cdepnl. [lone
pPaBHOMEpPHO 3apsDKEHHOro 1o o0béMy miapa. [lome paBHOMEpPHO 3apsKEHHOU
OCCKOHEYHOW TUIOCKOCTH. KapTuHbI JMHUN HaNpsHKEHHOCTH JTHX TMOJEH U
SKBUMNOTEHIHAIBHBIX TOBEPXHOCTEM.

IIpoBOOHUKH B AIEKTPOCTATUYECKOM MOJIE. Y CJIOBUE PABHOBECUS 3apsA0B.

JIMBIIEKTPUKYU B BJIEKTPOCTATUYECKOM TTose. JIuanekTpuueckass IpOHULAEMOCTD
BEILIECTBA.

Konpencatop. DneKTpoEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTbH IIJIOCKOTO
KOHJIEHCATOPA.

[TapannensHOEe coennHEHUE KOHIEHcATopoB. IlocnenoBaTenpHOE COEAUMHEHHE
KOHJICHCATOPOB.

DHeprus 3apsHKEHHOr0 KOHAEHCaTopa.

JIBU>KeHME 3apsIKEHHON YaCTHULIbI B OJTHOPOIHOM BJIEKTPUYECKOM I10JIE.



TexHuyeckue yCTPOWCTBA M TEXHOJOTMYECKHE IPOLECCHI: AJIEKTPOCKOIL,
AIEKTPOMETP, DJEKTPOCTAaTHUECKash 3aluTa, 3a3eMJICHHE DJIEKTPOIPUOOPOB,
KOHJIEHCATOphI, reHepatop Bau ae I'paada.

Jlemoncmpayuu.

Y CTpONCTBO M MIPUHLIAI IEUCTBUSA DIEKTPOMETPA.

DIIEKTPUYECKOE T0JIE 3aPSKEHHBIX IIAPUKOB.

DIIEKTPUYECKOE TOJI€ IBYX 3apsiKEHHBIX IUIACTHH.

Mogaensb anekTpoctatuueckoro reaeparopa (Ban ae I'paada).

[IpoBOOHUKH B ANEKTPUUYECKOM MOJIE.

DJIeKTpOoCTaTUYECKasl 3alUTa.

Y CTpOUCTBO U IEUCTBUE KOHJIEHCATOPA IMTOCTOSHHOM U MMEPEMEHHON EMKOCTH.

3aBUCHUMOCTB JIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpa OT IUIONIAAH TUIACTHH,
PACCTOSIHHS MEXIY HUMU U JUAIEKTPUUECKON MPOHUILIAEMOCTH.

DHeprus 3JIEKTPUIECKOTO MO 3apsHKEHHOTO KOHJIEHCATopa.

3apsiaKa U paspsiKa KOHJIEHCATOpa YEPE3 PESUCTOP.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKYM.

OneHka cuJl B3aUMOJICHCTBUS 3apsKEHHBIX TEIL.

HaGnronenue npeBpailileHus SHEPTUH 3apsDKEHHOTO0 KOHJIEHCATOpa B DHEPTHUIO
W3JIy4YCHUS CBETOIUOMA.

N3ydyeHne npoTekaHus TOKa B LEMH, COJCPKAIICH KOHIEHCATOP.

Pacnpenenenue pa3HOCTH MOTEHIIUAIOB (HANIPSHKEHHUS) TIPU MTOCIEA0BATEILHOM
COEIMHEHUN KOHJECHCATOPOB.

HccnenoBanue paspsiia KOHIEHCATOPA YEPE3 PEIUCTOP.

Tema 2. Ilocmoannwlit 31eKmpuyecKuil mox.

Cuna Toka. [TocTOsSIHHBIN TOK.

VYcloBUsL CYIIECTBOBaHUSI MOCTOSIHHOTO 3JIEKTPUYECKOTO TOKa. MCTOuHMKH
toka. Hanpstxenune U u SJ1C &.

3akoH OMa JiJ1g yyacTKa L.

DJIEKTPUYECKOE COMPOTUBJIEHHUE. 3aBUCUMOCTH COIMPOTUBIICHUS OJHOPOIHOTO
MPOBOJIHUKA OT €ro UIMHbI MW IUIONAAM IOMEPEYHOTO CEUYEHUs. Y AEIbHOE
COITPOTHBIIEHUE BELIECTBA.

[TocnenoBarenbHOE, MapajuIeIbHOE, CMEIIAHHOE COEAWHEHUE ITPOBOJHHUKOB.
Pacuér pazBeTBi€HHBIX dekTpruueckux menei. [IpaBuia Kupxroda.

PaboTa snekrpuyeckoro Toka. 3akoH [xoyns—JIenua.

MOIIHOCTh JJIEKTPUYECKOTO TOKa. TermioBas MOIIHOCTb, BbIAEIsEMas Ha
pe3ucrope.

OJIC u BHYTpEeHHEE CONPOTUBIICHUE UCTOYHUKA TOKa. 3akoH Oma AJisl OJIHOM
(3aMKHYTOM) dJIEKTpUYECKOM 1enu. MOIIHOCTh HUCTOYHMKAa Toka. KopoTkoe
3aMbIKaHHUE.



KonaeHcaTop B 1ienu mocTOSTHHOTO TOKA.

Texnudeckne yCTPOWCTBA W TEXHOJOTUYECKHE TPOIIECCHI:  aMIEPMETP,
BOJITMETP, PEOCTAT, CYETUUK IIECKTPUUECKON YIHEPTUU.

Jlemoncmpayuu.

N3mepenne cuitbl TOKAa U HAMIPSKEHUS.

HccnenoBadne 3aBUCHIMOCTH CHJTBI TOKA OT HAIIPSIKEHUS TSI pe3UCTOPA, JIAMITBI
HaKaJIMBaHWS ¥ CBETOIMOA.

3aBUCUMOCTh COTNPOTHUBJICHUS IMJIMHAPUYECKUX TPOBOJHUKOB OT JIJTUHBI,
TUTOLIAM TTONIEPEYHOr0 CEUEHUs U MaTepHaia.

HccnenoBanue 3aBUCHMOCTH CHJIBI TOKa OT CONPOTHBIICHHS MPU MOCTOSHHOM
HaIpsHKCHUH.

[Ipsimoe uzmepenue IJ[C. KopoTkoe 3aMbikaHHE TalbBAHUYECKOTO 3JI€MEHTa U
OIICHKA BHYTPEHHETO COMPOTUBIICHUSI.

Cnioco6bl coenuHeHust ICTOYHUKOB Toka, DJ]C Gartapeii.

HccnenoBanue pa3HOCTH MOTEHITMATIOB MEXAY MOJIOCAMH MCTOYHHKA TOKA OT
CHUJTBI TOKA B TICTIH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, nPAKMUKyM.

HccnenoBanue CMENIAaHHOTO COEMHEHUST PE3UCTOPOB.

N3mepenue yaenpbHOro CONMPOTUBIICHUS TPOBOTHUKOB.

HccnenoBanne 3aBUCHMOCTH CHJIBI TOKA OT HANPSDKEHUS IS JIAMITBI
HaKaJIMBaHUSI.

VYBenuueHue npesena u3MepeHus: aMmepmeTpa (BoJIbTMETPA).

N3mepenne 3/1C 1 BHYTPEHHETO COMPOTUBJIEHUSI HCTOUYHHUKA TOKA.

Hccnenosanne 3aBucumoct J/[C ralbBaHUYECKOT0 AIEMEHTA OT BPEMEHU NIPU
KOPOTKOM 3aMbIKaHHUHU.

HccnenoBanue pa3HOCTH MOTEHIIMATIOB MEXAY MOJIOCAMH MCTOYHHMKA TOKA OT
CHUJIBI TOKA B TIETIH.

HccnenoBanue 3aBUCUMOCTH TIOJIE3HOW MOITHOCTH MCTOYHHKA TOKA OT CHJIBI
TOKa.

Tema 3. Toxu 6 pa3iuuHbIX cpeoax.

OnekTpuyeckas  MPOBOAMMOCTh  PA3IMYHBIX  BEHIECTB.  DJIEKTPOHHAs
MPOBOJIMMOCTh TBEPJIBIX METAJUIOB. 3aBUCUMOCTH COMPOTUBIEHUS METANIOB OT
TeMriepaTypbl. CBepXIpOBOIUMOCTb.

DIEeKTPUYECKUN TOK B BakyyMe. CBOMCTBA DJIEKTPOHHBIX ITyYKOB.

[ToynpoBOTHUKH. CoOcTBeHHas U puMecHas MIPOBOIUMOCTH
nmorynpoBoiHUKOB. CBoiicTBa p—n-niepexoaa. [1omynmpoBoHUKOBBIE TPUOOPHI.

DNEKTPUYECKUA TOK B JJICKTPOJIUTAX. OJICKTPOIUTHYECKAs JIUCCOIMAIINSL.
DnekTponu3. 3akoHbl Dapajnes A1l ANEKTPOIn3a.



DnexkTpuyeckuid TOK B razax. CaMOCTOSTENbHBIA U HECAMOCTOSITENIbHBIN P3PS,
Paznuunbie TMIIBI CAMOCTOATENBHOTO pa3psana. Monnus. [1nazma.

TexHuyeckre yCTpOMCTBA W NPAKTUYECKOE MPUMEHEHUE: Ta30pa3psIHbIC
JaMIIbl, JJEKTPOHHO-Iy4YeBas TPyOKa, MOJYIPOBOJHUKOBBIE MPUOOPHI: AHO/I,
TPaH3UCTOP, (HOTOIUO, CBETOAMOM, TalbBaHUKA, pa(UHUPOBAHUE MEIH, BBHIMJIABKA
AIFOMUHUSA, SIEKTPOHHASE MUKPOCKOIIHSL.

Jemoncmpayuu.

3aBUCHUMOCTh CONPOTUBJICHUSI METAJJIOB OT TEMIIEPATYPBL.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

3akoHbl nekTpoau3a Papanes.

NckpoBoit paspsaa ¥ IpOBOJAUMOCTb BO3yXa.

CpaBHeHHE MPOBOAUMOCTH METAJIJIOB U MOJIYIIPOBOJHUKOB.

OnHOCTOPOHHSIS NPOBOAMMOCTD TUOAA.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomul, npaKkmuKym.

HaoOnronenue aexTposusa.

N3mepenue 3apsiia OAHOBAIIEHTHOTO MOHA.

HccnenoBanue  3aBUCUMOCTH  CONPOTUBIICHUS ~ TEPMOPE3UCTOpA  OT
TEMIIEPaTypBhI.

CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKH THOJA.

Du3nYecKUuil MPaKTUKYM.

Cnoco0bl n3mepenus: GU3NYECKUX BETUYHH C UCIOJIb30BAHUEM aHAJIOTOBBIX U
IU(POBBIX H3MEPUTENBHBIX MPUOOPOB M KOMIBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOCOTIOTHBIE M OTHOCUTENIbHBIE MOTPEIIHOCTH M3MEPEHUN (PU3MUECKUX BEJIUYHH.
OneHKa rpaHull MOTPENTHOCTEM.

[IpoBeeHHE  KOCBEHHBIX  M3MEPEHUM,  MCCIENOBAaHUM  3aBUCUMOCTEU
(GU3MYECKUX BEJIMYMH, MPOBEpKa NPEIJIOKEHHBIX THUIOTe3 (BBHIOOp U3 pador,
OMHCAaHHBIX B TEMAaTHUECKUX pa3fienax «YUeHUYEeCKUI IKCIIEPUMEHT, JJabopaTOpPHbIE
paboThI, MPAKTUKYM).

MexnpeaMeTHbIe CBSA3M.

N3yuenue kypca ¢pusuku yriyoséHHoro ypoBHs B 10 kiacce ocyliecTBiIsieTcs ¢
Y4ETOM COZAEPKATEIbHBIX MEKIIPEAMETHBIX CBSI3€d € KypcaMHM MaTE€MAaTHKH,
OMOJIOTHH, XUMUH, TeoTpaduu U TEXHOJIOTHUH.

Mesicnpeomemnoie NOHAMUA, CEA3AHHbBIE C UZYUEHUEM MEMO0008 HAYYHO20
no3HaHuA: sIBIICHUE, Hay4yHbBIM (akT, runoresa, (u3umyeckas BeIUUYMHA, 3aKOH,
Teopusi, HaOJIOJIeHHe, SKCIEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEpPEHUE,
MOTPENTHOCTH U3MEPECHHM, U3MEPHUTENbHBIE TPUOOPHI, I pOoBast TadbopaTopusi.

Mamemamuka: pemienye cucTeMbl ypaBHeHui. JIuneitnas yukmus, mapaboina,
runepOona, ux rpaduku M cBoiicTBa. TpuroHomerpuyeckue (QYHKIMHU: CHHYC,



KOCHHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKAECTBO. BEKTOPHI
Y UX IPOEKLIHUH HA OCH KOOPJMHAT, CJI0KEHUE BEKTOPOB.

buonozua: mexanndyeckoe ABMKEHHE B JKUBOM mpupoze, auddysus, ocmoc,
TEIUIOOOMEH JKMBBIX OPIaHMU3MOB, TEIJIOBOE 3arpsA3HEHUE OKpY’KAIoLIEH cpenpl,
yTUIU3alusg OHMOOPTraHMYECKOrOo TOIUIMBA JJIsi  BBIPAOOTKH  «TEIUIOBOW» H
AIEKTPOIHEPTHH, ITOBEPXHOCTHOE HATSHKEHHE M KAWUIAPHBIC SBJICHUS B IPUPOJE,
ANEKTPUYECKUE SBJICHUS B )KUBOU NPUPOJE.

Xumua: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJ, MOJIb
BELIECTBA, MOJIIpHAs Macca, IOJIy4YeHHME HAaHOMAaTepHallOB, TEIUIOBBIE CBOMCTBA
TBEPABIX TEJI, KUJIKOCTEHM M Ta30B, KUJAKUE KPUCTAIUIBI, IEKTPUYECKHE CBOWCTBA
METAJUIOB,  JJIEKTPOJINTHYECKAs  JUCCOLMALMSA,  TajlbBaHWKA,  DJIEKTPOHHAs
MHUKPOCKOIIHS.

T'eozpaghus: BnaxxHOCTh BO3/yXa, BETPBL, OApOMETP, TEPMOMETP.

Texnonozua: tnpeoOpa3oBaHUE JBWKEHUM C MCIOJIB30BAHUEM MEXaHU3MOB,
YUET CYXOro M KUIKOTO TPEHUSI B TEXHHUKE, CTATUYECKUE KOHCTPYKIUHU (KPOHIITENH,
pemeéTyarble KOHCTPYKLHMH), HWCIOJIb30BAHUE 3aKOHOB COXPAHEHHS MEXAaHUKH B
TEeXHHUKE (TUPOCKOIN, BOJOMET U APYTHE), ABUTaTEIb BHYTPEHHETO CrOpaHusl, apoBast
TypOuHa, OBITOBOM  XOJOIWIBHHUK, KOHAMIIMOHEP, TEXHOJOTUU MOJIyYEHUs
COBPEMEHHBIX MATEPHUAJIOB, B TOM YHCJIE HAHOMATEPHUAIOB, U HAHOTEXHOJIOTHH,
ANEKTPOCTATUYECKAsl 3allUTa, 3a3€MJICHUE DJIEKTPOIPUOOPOB, Tra3opa3psaHbIe
JIaMIIbI, MOJIYIPOBOJIHUKOBBIE MPUOOPHI, raIbBaHUKA.

11 KUIACC

Paznen 4. JiaekTpoauHaAMMKA.

Tema 4. Macnummnoe noJe.

B3auMoelicTBHE MOCTOSIHHBIX MAarHUTOB U MPOBOJHUKOB C TOKOM. MarHutHoe
nosne. Bektop MarHuTHOM MHAYKUWH. [IpMHIMIO CyNeprio3uIMu MarHUTHBIX IOJEH.
JIMHMY MarHUTHOW UHYKIIHH.

MarauTHoe MoJie MPOBOAHHMKA C TOKOM (MPSIMOTO MPOBOJAHHKA, KATYIIKU U
KpyroBoro BuTka). OnsIT Jpcreaa.

Cuna Amnepa, €€ HanpaBJICHUE U MOJYJIb.

Cuna JlopeHiia, e€ HanpaBJIeHUE U MOJYJb. JIBH)KEHUE 3apssKEHHOW YacTHUIIbI B
OJTHOPOJHOM MarHuTHOM Tosie. PaGora cuibl Jloperma.

MarunuTtHoe 1noJie B Beniectse. @eppoMarHeTUKH, Iapa- U JMaMarHeTUKH.

TexHu4eckre yCTPOMCTBA M TEXHOJOTHMYECKUE TMPOILECChl: TMPUMEHEHUE
MOCTOSIHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB, TECTEP-MYJIbTUMETP, 3JIECKTPOIBUTATEIb
Sxo0u, yCKOPUTEH JI€MEHTAPHBIX YaCTHII.

Jemoncmpayuu.



Kaptrna nuHui THAYKIIMT MAarHATHOTO TTOJIS TIOJIOCOBOTO M IMTOJKOBOOOPA3HOTO
MOCTOSIHHBIX MAarHUTOB.

KapTtuHa nuHWid MarHUTHON MHIYKIIMH TIOJIS JIIMHHOTO MPSIMOTO MPOBOJHUKA U
3aMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIKHA C TOKOM.

B3anmoneiicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Ammnepa.

JlevicTBue cuibl JIopeHIia Ha MOHBI DJIEKTPOJIUTA.

HabGnronenue nBmxeHus myyka 3J€KTPOHOB B MAarHUTHOM TIOJIE.

[IpuHIUn NEeHCTBUS IEKTPOU3ZMEPUTEIILHOTO MPUOOpa MAarHUTOAIEKTPHUUECKON
CHUCTEMBI.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomul, npaKmuKym.

HccnenoBanre MarHuTHOTO MOJISL TOCTOSTHHBIX MAarHUTOB.

UccnenoBanue cBOMCTB eppOMarHETHKOB.

HccnenoBanue nercTBrs HOCTOSSHHOTO MAarHUTA HA PAMKY C TOKOM.

N3mepenne cuiibl AMmepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMITEpa OT CHJIBI TOKA.

OrnpeneneHne MAarHUTHOW MHAYKIIMK Ha OCHOBE U3MEPEHHUS CUIIbl AMIIEpa.

Tema 5. dnekmpomacnumnan UHOYKYUA.

SBeHHEe  DNEKTPOMAarHWUTHOM MHAYKOMHM. [lOTOK BEKTOpa MAarHUTHOU
naaykuuu. JJIC wuHAyKOMU. 3aKOoH BJIEKTPOMAarHUTHOM uWHAykuuu Papajes.
Buxpesoe snekrpuueckoe none. Toku Pyxo.

OJ1C uHayKUHMK B TPOBOJIHUKE, ABUKYIIEMCS B OTHOPOJHOM MarHUTHOM IIOJIE.

[Ipasuo Jlenua.

NupyktuBHOCTh. KaTylika WHIYKTUBHOCTM B LENU MOCTOSIHHOTO TOKA.
SAsnenue camonnaykiuu. I1C caMOUMHAYKINH.

DHeprusi MarHUTHOTO TOJISI KATYLIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuueckre yCTpOMCTBA U TEXHOJOTUYECKUE MPOLIECCHl: UHAYKIIMOHHAS T1€4b,
COJIEHOM/I, 3al[UTa OT AJIEKTPU3ALMHU TEJI PU IBUKECHUU B MArHUTHOM T0JI€ 3EMJIU.

Hemoncmpayuu.

Habmronenue ssBIeHUsI JICKTPOMArHUTHON MHIYKITUH.

Uccnenosanne 3aBucumoctd IJIC MHAYKUMH OT CKOPOCTH H3MEHEHUS
MAarHUTHOT'O MOTOKA.

ITpasuio Jlenua.

[Tanennie MmarauTa B aTFOMUHHEBOM (MEIHOMN) TpyOe.

SIBiIeHME CAaMOMHIYKIIUU.

Uccnenosanne 3aBucumoctd ID/IC caMOMHAYKIIMM OT CKOPOCTH H3MEHEHUS
CHUJIbI TOKA B LICTIH.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomot, nPAKMUKyM.



UccnenoBanue siBICHUS JIEKTPOMArHUTHON UHIYKIIUH.

Onpenenenne MHIYKIMU BUXPEBOIO MArHUTHOTO TOJISL.

Hccnenoanue sSBICHUAS] CAMOMHIYKIIAH.

COopka Mo1enu 3JIEKTPOMAarHUTHOTO reHepaTopa.

Pa3znes 5. KosieOanusi M BOJIHBI.

Tema 1. Mexanuueckue Koneoanus.

Konebarenbnas cucrema. CBOOOIHBIE KOJICOAHUSI.

[Mapmonnyeckue konebanusa. KuHemaTthueckoe M JMHAMHYECKOE OIHMCAHHE.
DHepreTUueckoe ONUCAHME (3aKOH COXPAHEHUS MEXaHMYECKOW 3Hepruu). BriBon
JTUHAMHYECKOIO OMUCAHUSI TAaPMOHUYECKUX KOJICOAHMM M3 MX SHEPreTUYECKOro U
KMHEMAaTHUYE€CKOTO OMTMCAHMUS.

Amvmnutyna u ¢daza konebanuil. CBsi3b aMIUIMTYIbl KOJIEOAHMM HCXOIHOU
BEJIMYMHBI C aMILUTUTYIaMU KoJIeOaHUM €€ CKOPOCTH U YCKOPEHHUS.

[lepuon u wyactora koneOanuii. Ilepuos MayibIx CBOOOJHBIX KOJIEOAHUMN
MaTeMaTU4ecKoro MasTtHuka. llepuon CBOOOIHBIX KOJE€OAHUU MPYKUHHOTO
MasiTHUKA.

[Tonsitue o 3aryxaromux KosieOaHusax. BeiHykleHHble KosiebaHus. Pe3onaHc.
Pe3onancHas kpuBas. BnusHue 3aTyxaHWss Ha BHUJ PE30HAHCHOM KpPHUBOM.
ABTOKOJIEOaHUSI.

TexHuyeckre yCTpOWCTBA U TEXHOJOTHUECKHE MPOIECCHl: METPOHOM, YaChl,
KaydeJid, My3bIKaJIbHbIE HHCTPYMEHTHI, ceiicMorpad.

Jlemoncmpayuu.

3anuch K0y1e0aTeILHOTO IBMKCHHUS.

HaGnronenue He3aBUCUMOCTH MEpHOJa MajbIX KOJEOaHW Ipy3a Ha HUTH OT
aAMILUTATYIBI.

HccnenoBanue 3aTyxaromux KoJieOaHWNA M 3aBHCHUMOCTU TEPHOJIa CBOOOTHBIX
KOJICOaHHI OT COMPOTUBIICHHUSI.

UccnenoBanne konebaHuil Trpy3a Ha MACCUBHOW TIPYXKHUHE C  IEJBIO
(dhopMupoBaHUs PEACTABICHUN 00 UACaTBHON MOIENIU MPYKUHHOTO MasiTHUKA.

3aK0OH COXpaHEHUS SHEPTUH NPU KOJICOAHUSIX TPy3a HA MPYKUHE.

NccnenoBanue BRIHYKICHHBIX KOJICOAHMIA.

Habmonenue pezonanca.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, npaKmuKym.

N3mepenue mepuona CBOOOIHBIX KOJEOAHUM HUTSAHOTO U MPYXKUHHOTO
MasITHUKOB.

N3yuenne 3aKk0OHOB IBMKEHUS TeJa B X0JIe KoyieOaHUil Ha yIPyTroM MOABECE.

N3ydenne ABUKEHUSI HUTSHOTO MasiTHUKA.

[IpeobpazoBanue 2HEPTUN B IPY>KUHHOM MasiTHUKE.

UccnenoBanue yObIBaHUS aMILTUTYAbI 3aTyXarOIIUX KOJICOAHUH.



HccnenoBanue BoIHYKIESHHBIX KOJICOAHUIA.

Tema 2. dnekmpomazcnumHnuple Koaedanus.

Konebarenbubiit  koHTYp. CBOOOAHBIE JIIEKTPOMAarHUTHBIE KoJieOaHUS B
ujcealbHOM KosiebaTenbHOM KoHType. Dopmyna ToMcona. CBs3b aMILTUTY b 3apsjia
KOHJIEHCATOpa ¢ aMIUIMTY/I0 CHIIBI TOKa B KOJI€0AaTeTbHOM KOHTYpE.

3aKOH COXpaHEHMS SHEPTUH B HI€aTHHOM KOJIe0aTEIbHOM KOHTYDE.

3aryxatomue AIEKTPOMAarHUTHHIE KOJIeOaHUsl. BrinyxieHHbIC
AJIIEKTPOMATrHUTHBIE KOJIEOAHUS.

[lepemeHHBI1 TOK. MOIIHOCTh MEPEMEHHOTO TOKA. AMIUIMTYIHOE U
JCHCTBYIOIIEE 3HAYCHHE CHUJIbl TOKAa M HANpsSOKEHHWs] TPU  pa3indHou (opme
3aBUCHUMOCTH IIEPEMEHHOTO TOKA OT BPEMEHH.

CunyconIanbHbIA TEPEMEHHBIA TOK. Pe3uCTOp, KOHIEHCATOp M KaTyllKa
WHIYKTUBHOCTH B LENH CHUHYCOMWJAIBHOIO IIEPEMEHHOIO TOKAa. PE30HaHC TOKOB.
Pe3onaHc HanpsKeHU.

Wneansubiii  Tpanchopmarop. IlpousBoacTBo, mepepada U MNOTpeOJICeHUE
ANEKTPUYECKON YJHEPTUH.

OKOJIOTMYECKHE PHUCKA TIpU IIPOU3BOJACTBE 3JEKTpo3Hepruu. KymbTypa
VCITOJIB30BAHUS AJIEKTPOIHEPTUH B IIOBCEIHEBHOM KU3HHU.

TexHu4yeckrue yCTPOMCTBA M TEXHOJOTHYECKHE IIPOLIECCHI: AIEKTPUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, JUHUHU dJIEKTPOIIepe1ay.

Jemoncmpayuu.

CBOOOHBIE ANEKTPOMArHUTHBIE KOJIEOaHUsI.

3aBUCHUMOCTbh YacCTOThl CBOOOJHBIX KOJIEOAHUH OT MHAYKTUBHOCTH U EMKOCTU
KOHTYpa.

OcumiorpaMMbl 3JIEKTPOMArHUTHBIX KOJICOaAHUH.

['eneparop He3aTyXarOMUX IEKTPOMArHUTHBIX KOJICOAHUIA.

Mopeinb 31eKTPOMArHUTHOTO TE€HEPATOpA.

BriHyX/I€HHBIE CHHYCOUIATbHBIE KOJICOaHUSI.

Pe3ncrop, kaTryika HHIYKTUBHOCTA U KOHAEHCATOP B LEMU IIEPEMEHHOIO TOKA.

Pe3onanc 1npu MOCHeqOBAaTEIbHOM  COEAMHEHUM  PE3UCTOPA, KaTYIIKU
MHJYKTUBHOCTHU U KOHJIEHCATOpA.

Y CcTpolCTBO M IPUHITUI IEUCTBUS TpaHchopMmaTopa.

Mogenp TMHUY IEKTPONEPEAAYH.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomot, npAKMUKyMm.

Nzyuenue tpanchopmaropa.

HccnenoBanue nEpEeMEHHOrO0 TOKA Yepe3 IOCIEI0BATENIBHO COCAUHEHHBIC
KOHJIEHCATOp, KaTYILIKY U PE3UCTOP.

HabGnronenue 351eKTpoOMarHiTHOTO pe30HaHca.

WccnegoBanue paboThl HCTOUHUKOB CBETA B IIEMU EPEMEHHOTO TOKA.



Tema 3. Mexanuueckue u 31eKmMpoOMaHUNHbLE 60JIHbI.

MexaHudeckue BOJHBI, YCJIOBHS UX pacnpocrtpaHeHud. [lonmepeunble u
OPOJOJIBHBIE BOJIHBL. Ilepuon, CKOpOCTh paclHpoCTpaHEHUs U JUIMHA BOJIHBI.
CBolicTBa MEXaHMYECKHX BOJH: OTpaKCHHE, IPEIOMJIEHHE, HHTEepPEepeHuus u
T paKims.

3Byk. CkopocTb 3ByKa. [ poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

[IlymoBO€ 3arpsA3HEHUE OKPYKAIOLIEH CPEIbI.

ONEKTPOMAarHUTHBIE BOJIHBI. YCJIOBUS M3IY4YEHUs JJIEKTPOMAarHUTHBIX BOJIH.
B3anMHas opueHTaIMs BEKTOPOB B 3JIEKTPOMAarHUTHOM BOJIHE.

CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJH: OTPAXEHUE, MPEIOMIICHHE, MMOISpU3aLus,
uHTepPepeHIus u Tudpaxius.

[IIkana 3JIEKTPOMAarHUTHBIX BOJH. IIpuMEHEHMEe SIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHIMIIBI pagUOCBA3H U TeNEBUACHUA. Paguookanus.

DNEeKTPOMArHMUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpe/Ibl.

TexHuueckue yCTpOWCTBA M MPAKTHUYECKOE NPUMEHEHHUE: MY3bIKaJIbHbIE
MHCTPYMEHTHI, pajap, paauoNpUEMHUK, TEIEBU30p, aHTeHHa, TenedoH, CBY-neus,
YJIBTPa3BYKOBasl JUArHOCTUKA B TEXHUKE U MEIULIMHE.

Hemoncmpayuu.

OO0pazoBaHue U pacpOCTPAHEHHE MTONEPEUHBIX U MPOJIO0IBHBIX BOJIH.

Konebmmomieecs Te0 Kak HCTOYHUK 3BYKa.

3aBHUCUMOCTbD JIJIMHBI BOJIHBI OT YaCTOThI KOJICOAHUH.

Habutoienue otpakeHus U NpeoMIICHUS] MEXaHUYECKUX BOJIH.

Ha6nronenue nntepdepernn u qudpakiini MEXaHUYECKUX BOJIH.

AKYCTHYECKHI pE30OHAHC.

CBoiicTBa ylIbTpa3ByKa U €ro IPUMEHEHHUE.

HaGntoneHne cBsi3u TPOMKOCTH 3ByKa M BBICOTHI TOHAa C aMIUIMTYAOH H
4acTOTON KosieOaHuil.

HccnenoBanne CBOMCTB AJIEKTPOMATHUTHBIX BOJIH: OTPaXXE€HHUE, MPEIOMIICHHUE,
noJisipu3anus, IMPpaxkuus, THTepPepeHLus.

Oo6nHapyxeHue nHGPaKPaCHOTO U yIbTPahHOIETOBOTO U3ITYICHHI.

Yuenuueckuit sxcnepumenm, nadopamopnvie padomot, npaKmuKym.

N3ydyeHnne napaMeTpoB 3ByKOBOU BOJIHBI.

N3yuenue pacnpocTpaHeHHs 3BYKOBBIX BOJH B 3aMKHYTOM MPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMoNMHEHOE pacHpoCTpaHEHUE CBETa B OJHOPOAHOW cpene. Jlyu cBera.
TodeuHbIll HCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3akOHbl oTpaxkeHus cBera. [locTpoenue uzoOpaxkeHUil B
riockoMm 3epkaie. Chepuyeckue 3epkaa.



[Ipenomnenue cBeta. 3aKOHBI MPETOMIICHUS CBETa. AOCOMIOTHBIA MOKa3aTeNb
npenomieHuss. OTHOCHUTENBHBIN MOKa3aTeNlb MpeiaoMiieHusa. I1oCTOSHCTBO 4acTOTHI
CBETa U COOTHOIIEHUE JJIMH BOJH IIPU IEPEXO0/I€ MOHOXPOMATHYECKOIO CBETA Yepe3
I'PAaHUILY pa3Aeia IByX ONTUYECKUX CPEL.

Xon myueit B mpusme. Jucnepcus ceeta. CrnoxHbIi coctaB Oenoro cBera. LIBerT.

[lonHoe BHyTpeHHEEe oOTpaxkeHue. lIpenenbHbI yron IMOJTHOTO BHYTPEHHEIO
OTPAKEHMS.

Cobuparoie U paccenBaromye JUH3blL. ToHKasg auH3a. POKYCHOE pacCTOSIHUE
U ONTUYECKass CUJIa TOHKOM JIMH3bI. 3aBUCHMOCTb (POKYCHOTO PACCTOSIHUSI TOHKOM
cheprueckoil TMH3bI OT €€ TeOMETPUHN U OTHOCUTEIILHOTO MOKa3aTels MPEeTOMIICHUSI.

@opmyJsia TOHKOU JIMH3BL. Y BEIUYEHUE, TABAEMOE JIMH30M.

Xoxa Jyda, IPOLIEAUIETO JIMH3Y IIOJA IPOU3BOJBHBIM YIVIOM K €€ IJIaBHOU
ontuueckoir ocu. [locTpoeHne wu300pakeHUH TOYKM U OTpe3ka MpsSMOMl B
COOMPAIOIIMX U PACCEUBAIOIIMX JIMH3AaX U UX CUCTEMaXx.

OnTtuyeckue npudopsl. Paspemaromas cnocoOHOCTh. ['Ma3 kak onTuyeckas
cucTeMaA.

IIpenensl NpUMEHUMOCTH FEOMETPUYECKON ONITUKH.

Bonnosas ontuka. ntepdepenuus ceta. KorepeHTHbIE HCTOYHUKHU. Y CIIOBUS
HaOIIOACHUSI MAKCUMYMOB M1 MUHHMYMOB B MHTEP(EPEHLIMOHHON KapTUHE OT ABYX
KOTE€PEHTHBIX HICTOYHUKOB. [IpuMepsl KilaccuuecKuX HHTEP(HEPEHIMOHHBIX CXEM.

Hudpakuus cera. {udpakunonHas peméerka. Y cioBue HaOIIOASHHS TI1aBHbBIX
MakKCUMyMOB TIpU TaJ€HUH MOHOXPOMAaTHYECKOTO CBeTa Ha JIU(PaKIUOHHYIO
PELIETKY.

[Tongapu3zanus ceera.

TexHuyeckre yCTPOMCTBA M TEXHOJOTMYECKHE TIPOLECCHI: OYKH, JIyIa,
nepuckorn, ¢oroannapar, MHKPOCKON, TNPOEKIMOHHBIN ammapar, MIpOCBETICHHE
OIITHKH, BOJIOKOHHAS OINTHKA, TU(PpaKIMOHHAs penIéTKa.

Jlemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanne npesioMIIeHNs CBETA.

HabutoieHne nojaHoro BHyTPEHHEro oTpaskeHust. MoJienb cBeToBo1a.

HccenenoBanyue Xoa CBETOBBIX IIYYKOB 4epe3 IIIOCKOIAPAUICIIbHYIO IIJIACTUHY
U TIPU3MY.

UccnenoBanue cBONCTB N300pakeHUM B JIMH3aX.

Mojenn MUKPOCKOIIA, TEJIECKOTIA.

Habmronerune natepdepeHIIny cBeTa.

Habutoienue 11B€TOB TOHKUX TJIEHOK.

Habmronenue nudpakiuu ceera.

N3yuenue auppakinOHHON pEeIETKH.



Habmonenue nudpakiinoHHOTO CIIEKTpa.

Ha6nronenue nucnepcuu cBera.

Hab6nronenue nossipusaiivu cBeTa.

[IpumMeHeHre noJIAPOUI0OB JJIsl U3YUYECHHS] MEXaHUUYECKHUX HaIPSHKECHUH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, nPAKMUKyMm.

N3mepenue nmokazartens NpeOMIICHHS CTEKIa.

HccnenoBanune 3aBUCUMOCTH (POKYCHOTO PacCTOSIHUSA OT BellecTBa (Ha mpuMepe
KUJTKUX JIAH3).

N3mepenne GoKycHOr0 pacCTOSIHUSI pACCEUBAIOLIUX JIMH3.

[TomyyeHnue n300pakeHusl B CUCTEME U3 INIOCKOTO 3epKaJia U JIUH3BI.

[Tomyuenue n300pakeHus B CHCTEME U3 JIBYX JIUH3.

KoHcTpyrpoBaHue T€IECKOMUYECKUX CUCTEM.

Ha6monenue nudpakunu, nHTEpGHEPEHINH U TOJISPU3ALUHN CBETA.

N3yuyeHue noysipu3anyu CBeTa, OTPaXKEHHOIO OT OBEPXHOCTH TUAJIEKTPHUKA.

N3yuenune uHTEepPEpeHIINH JIA3EpPHOTO U3ITyUYECHHS] Ha IBYX LLIETSAX.

Habmronenue aucnepcum.

Habmonenue u uccnenoBanue AU(PppakiinOHHOTO CIIEKTpa.

W3mepenne IIMHBI CBETOBO BOJIHBI.

[lonmy4yeHnue crekTpa HM3Iy4eHHUs CBETOAMOJA IMPU IMOMOIIM JUPPAKIUOHHOU
PELIETKH.

Pa3znes 6. OcHOBBI cIeIUAJIBHOM TEOPUU OTHOCUTEIbHOCTH.

['paHnIIBI TPUMEHUMOCTH KJIAaCCHYECKOW MexaHukH. llocTynarsl cnenuanbHOM
TEOPHH OTHOCUTEIIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM nHTepBail. [IpeobpazoBanus Jlopenua. YcinoBue
NPUYUHHOCTA. OTHOCHUTENIBHOCTh OJIHOBPEMEHHOCTH. 3aMEUICHHE BpPEMEHH U
COKpAILICHHUE JIJINHBI.

OHeprus ¥ UMIYJIbC PEISITUBUCTCKON YaCTHLIBI.

CBs13pb Macchl ¢ SHEPIHEW M MMITYJbCOM PEJSITUBUCTCKOM YacTHUIbl. DHEPrus
MTOKOSI.

TexHuueckue yCTpOWCTBA W TEXHOJOTMYECKHUE IMPOILECChl: CITyTHUKOBBIE
IMPUEMHUKH, YCKOPUTEIHN 3aPSKEHHBIX YaCTHUL.

Y4yeHn4yeckuit SKCIIEpUMEHT, JIa0OpaTOpHBIC PAOOTHI, MPAKTUKYM.

OnpeneneHre UMIYJIbCa U SHEPTUH PEIATUBUCTCKUX YacTull (1o ¢poTorpadusim
TPEKOB 3apsS’KEHHBIX YACTHUIl B MArHUTHOM T10JIE).

Paznen 7. KBantoBas pusuka.

Tema 1. Kopnyckyaapno-60ano60ii oyaausm.

PaBHOBecHOE TEIUIOBOE H3NIyuyeHUE (M3JIyuyeHHue aOCOIIOTHO UYEPHOrO Tela).
3akoH cmemienusd Buna. ' unoresa [inanka o kBaHTax.

@DOTOHBI. DHEPTUS U UMITYJIbC (POTOHA.



dororpdext. Ompiter A. I'. CromeroBa. 3akoHbl (hoTodddexra. YpaBHEHUE
Ounmreiina 1 potospdexra. «Kpacnas rpanuna» Gorosaddexra.

JlaBneHue cBeTa (B YaCTHOCTH, JIaBJICHUE CBETa Ha aOCOJIOTHO MOTJIOMIAIOIIYIO
1 a0COJIIOTHO OTpakarollyto nosepxHocTs). OnbiTel I1. H. Jlebenena.

BosHoBbIE cBOMcTBa yactull. Bosnbl ae bpoia. InuHa BosHbl ae bpoina u
pa3Mepbl 00J1aCTH JIOKAIU3aluK JIBMXKYyLIeHcs yacTulbl. KopnycKyasspHO-BOJIHOBOM
ayanu3M. Judpakius s1eKTpoOHOB Ha KpUCTALIaX.

Cneunduka uzMepeHudt B Mukpomupe. COOTHOILIEHUS HeEOIpeaAesEHHOCTe!
I'eiizenbepra.

TexHudeckre yCTpOMCTBA M TEXHOJOTUYECKHE IPOLECCHI: CIIEKTPOMETP,
dboTtosnemeHT, (oToAaTUNK, TYHHEIBHBIH MHUKPOCKON, COJIHEUHAas OaTapes,
CBETOJUO/.

Jlemoncmpayuu.

®oT03(¢QheKT HA YCTAaHOBKE C IMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHeNIHETo GpoTorddekxTa.

UccnenoBanue  3aBUCUMOCTH  CONPOTHUBJICHUS  MOJYIPOBOJHHKOB  OT
OCBEILIEHHOCTH.

Ceeronuon.

Conneunas Oarapes.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyM.

HccnenoBanue gporopesucropa.

N3mepenne nocrosiuuoi [lnanka Ha ocHOBe uccienoBanus Gpororddexra.

Hccnenoanne 3aBUCMMOCTH CHJIBI TOKA YEPE3 CBETOAMO] OT HAITPSAKEHUS.

Tema 2. @uzuka amoma.

OnpITel MO HCCIEIOBAaHUIO CTpoeHus aroma. llmaHerapHas Monens aroma
Pesepdopna.

[Toctynatel bopa. Uznydyenune u nornomieHue GOTOHOB MPHU MEPEXOe aToMa ¢
OJIHOTO YPOBHS SHEPTUHU HA JIPYTOMH.

Buapl ciektpoB. CriekTp ypOBHEN SJHEPTUHA aTOMA BOJIOPOJA.

CrioHTaHHOE U BBIHYXACHHOE U3JIy4eHHe cBeTa. Jlazep.

TexHuueckrue yCTPOMCTBA M TEXHOJOTHMYECKUE IPOLECCHL: CHEKTPAIbHBIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMIIBIOTED.

Jemoncmpayuu.

Mogpens onbita Pezepdopra.

Habmronenue nuHeRvYaThIX CIIEKTPOB.

Y CTpOUCTBO U IEUCTBUE CUETUYMKA MOHU3UPYIOIINX YACTHLL.

Ornpenenenue JIMHBI BOJIHbBI JJA3€PHOTO U3TyYCHHUS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomot, nPAKMUKyM.

Habmronenue nuHedyaToro crekTpa.



HccnenoBanue crekrpa pas3pekeHHOI0 aTOMAapHOIO BOJOPOAA U H3MEpPEHHE
nocTossHHON PunOepra.

Tema 3. Du3uka amomnozo A0pa u INEMEHMAPHBIX YACMUY,.

Hyxnonnas mopens siapa ['eitzenOepra—MBanenko. 3apsn sapa. MaccoBoe
qucio sapa. M30Tonst.

PagmoaktuBHOCTh. Anb(a-pacnaz. DIEKTPOHHBIN U TO3UTPOHHBIA Oera-
pacran. ['amma-n3inydeHue.

3aKOH paJMOAKTUBHOrO pacnaaa. PanvoakTUBHBIE H30TONBI B  IPHUPO/IE.
CBoiICTBA HMOHMU3UPYIOUIETO H3Iy4YEHHs. BiusHHE paJIHOaKTUBHOCTH HA JKHUBBIC
opranu3mbl. EcrecTBeHHbIN poH u3nydenus. Jlozumerpusi.

DHeprus CBA3M HYKJIOHOB B sifipe. SnepHbie cuibl. JlegekT Macchl sapa.

Snepubie peakuuu. Jlenenue u cuHte3 saep. SAnepHeie peaktopsl. [IpoGremsl
YIPaBJISEMOTO TEPMOSIEPHOTO CUHTE3a. JKOJOTUUECKUE aCTIEKThI Pa3BUTHS SIEPHOMN
DHEPreTUKH.

Metoapl perucTpaluy U UCCIEN0BAHUS IJIEMEHTAPHBIX YACTHLI.

OyHIaMEHTAIBHBIE  B3aMMOACWUCTBUS. bapuoHbl, ME30HBI U  JICNITOHBI.
[IpencraBinenne o CtanaaptHoi Moaenu. KBapk-TiirooHHas MOJEb aJpOHOB.

®usuka 3a npenenamu CraHmapTHOM Moaenu. TéMmHas Marepus W TEMHas
DHEPIUsl.

EanHcTBO pmznuecKkoi KapTUHBI MUpA.

TexHuyeckre yCTpOWCTBA M TEXHOJOTMYECKHE IPOLECCHI: JO3UMETP, KaMmepa
Buiibcona, simepHblii peakTop, TEPMOSIACPHBIN peakTop, aToMHasi 6o0M0a, MarHUTHO-
pe3oHaHcHas ToMorpadus.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyM.

HccnenoBanue TpeKoB YyacTull (110 TOTOBBIM (oTOrpadusim).

UccnenoBanue pagnoakTUBHOTO (POHA C UCMIOJIH30BAHUEM JJO3UMETPA.

N3yuenune normomieHns 0eTa-4acTHIl aTFOMUHUEM.

Pa3znes 8. DiieMeHTHI ACTPOHOMHUM U ACTPOPU3UKH.

Otanbl pa3BUTHS acTpoHOMUU. [IpuKinanHOE M MUPOBO33PEHUYECKOE 3HAYEHUE
acTpoHoMuu. [IpuMeHUMOCTh 3aKOHOB (U3UKK ISl  OOBSICHEHUS MPUPOIBI
KOCMHUYECKHX 00BEKTOB.

Metoapl  aCTpOHOMHUYECKUX  uccieqoBaHuil. (COBpPEMEHHBIE ONTHYECKHUE
TEJIECKOIIbI, PaANOTEIECKOIIbI, BHEATMOC(EPHAS aCTPOHOMHMSI.

Bun 3Bé3nHoro Heba. Co3Besnus, sipkue 3BE3MBI, IJIAHETHI, UX BUIUMOE
JBIDKCHHUE.

ConHeuHas cucrtema.

Counnrie. ConHeuHast akTUBHOCTh. McTouHuk sHeprun CosTHIIAa U 3BE3I.

3BE3/bI, UX OCHOBHBIE XapaKTEPUCTHUKHU. J[MarpamMma «CHEKTPaJbHBIA Klacc —
CBETHUMOCTb». 3BE3MBlI TJIABHOM IMOCIEAOBATEIBbHOCTA. 3aBUCUMOCTh «Macca —



CBETUMOCTB» JUIA 3BE3]] TJIABHOM NOCIJIEI0BATEIBHOCTH. BHyTpeHHEE CcTpOoeHUE 3BE3 .
CoBpeMEeHHbIE MPEJCTABICHUS O MPOUCXOXACHUU MU 3Boarounu CojaHua U 3BE3A.
DTanbl )KU3HU 3BE3I.

Muieunsiii IlyTe — Hama ["amaktuka. Ilonoxkenume u aBwxkenue CoiHia B
lNanaktrke. Tunel ramaktuk. Paguoranaktuky m KkBasapbl. UEpHBIE ABIPHI B sAIpax
TaJIaKTHK.

Bcenennas. Pacmmpenune Bceenennoii. 3akon Xa00sa. Paz0eranume rajaakTuK.
Teopus bonbiioro B3peiBa. PenmkToBOE N3ITyUYEeHUE.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMMUH.

Yuenuueckue navnooenus.

HaGnronenust 3B€3qHOro Heba HEBOOPYKEHHBIM TIJIA30M C HCIIOJIb30BAHUEM
KOMIIBIOTEPHBIX MPUJIOKEHUHN JIJIs1 ONPECIICHUS MOJI0KEHUSI HEOECHBIX 00BEKTOB Ha
KOHKPETHYIO J1aTy: OCHOBHBIE CO3Be3/11s1 CEBEPHOro MOJyIapus U IPKUE 3BE3/BI.

Habntonenus B Teneckon JIyHbl, IUIaHET, TYMAHHOCTEHN U 3BE3/IHBIX CKOILJICHUM.

Du3nYecKUuil NPaKTUKYM.

Crioco0bl u3mMepeHus: (pU3NUECKUX BEJTUYMH C HCIOJIb30BAHUEM aHAJIOTOBBIX U
IU(POBBIX H3MEPUTENBHBIX MPUOOPOB M KOMIBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOCOJIOTHBIE U OTHOCUTENbHBIE MOTPEIIHOCTA WU3MEPEHUN (PU3MYECKUX BEJIUYHUH.
OrneHKa rpaHull MOTrPENTHOCTEM.

[IpoBeneHrEe  KOCBEHHBIX  M3MEPEHUM,  MCCIENOBAaHUM  3aBUCUMOCTEU
(¢u3NYECKUX BEJIWYMH, IPOBEPKA MPENJIOKEHHBIX THUIOTE3 (BBIOOp M3 padoT,
OMHCAaHHBIX B TEMAaTHUECKUX pa3fenax «YUeHUYEeCKUI FKCIIEPUMEHT, JJabopaTOpHbIE
pabOThI, MPAKTUKYM).

Oo0o0maroniee MOBTOPEHUE.

O0o001eHrne U cucTeMaTH3alusl COAEp)KaHUs paslieloB Kypca «MexaHuKay,
«MonekynsipHast pu3MKa U TEPMOAMHAMUKA», «IIEKTpoauHaMukay, «Komebanus u
BOJIHBD), «OCHOBBI CIIEUATbHON TEOPUH OTHOCUTENIBbHOCTH», «KBaHTOBas usnkay,
«JEMEHTBI aCTPOHOMUU U aCTPODUBUKI.

Ponb ¢pu3nku u acTpOHOMUU B SKOHOMUYECKOM, TEXHOJIOTMYECKOU, COI[MAIbHON
U 3TUYECKOM cdepax NeaTeIbHOCTH YeI0BEKa, poJib U MECTO (PU3MKU U aCTPOHOMUU
B COBPEMEHHOM  HAy4yHOM  KapTUHE  MHUpPA, 3HAUYEHUE  OMNKCATEIIbHOW,
CUCTEMATU3HUpYIOLIEH, OOBICHUTEILHON U MPOTHOCTUYECKON (QYyHKUMIA (pU3HUecKon
TEOpHH, POJIb GU3UUECKON Teopur B (POPMUPOBAHUM MPEACTABICHUN O (PU3UUECKOI
KapTUHE MUpa, MECTO (PU3NYECKOW KAPTUHBI MHUpa B OOLIEM psAy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IPUPOJIE.

MesknpeaMeTHbIE CBS3H.



Nzyuenne kypca ¢pusuku yrayOonéHHOro ypoBHA B 11 kjacce oCyIecTBIsieTcs ¢
Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBSI3€d C KypCcaMH MAaTE€MATHUKH,
OMOJIOTMH, XUMHH, Teorpadru U TEXHOJIOTUU.

Mescnpeomemnvie noHAmMUA, CEA3AHHbBIE C U3YYCHUEM MEMO0006 HAYYHO20
nO3HAHUA: SIBIICHUE, HAy4YHBIA (akT, TUMOTe3a, (QuU3nYecKkas BEIUYHMHA, 3aKOH,
Teopus, HAOIIOJEHUE, SKCIEPUMEHT, MOJACIUPOBAHUE, MOJETIb, H3MEPEHUE,
MOTPEUTHOCTH U3MEPEHHI, U3MEPUTENIbHBIE TPUOOPHI, IU(pPOBas 1a00pATOPHS.

Mamemamuka: peUIeHUE CHUCTEMBl ypaBHEHUH. TpuUroHOMETpUYECKHE
(GYHKIUHU: CHUHYC, KOCHUHYC, TaHT€HC, KOTaHI€HC, OCHOBHOE TPUTOHOMETPHYECKOE
TOXIECTBO. BEKTOpbl M MX MNPOEKIMH HA OCU KOOPAMHAT, CI0KECHUE BEKTOPOB.
[IpousBogubie anmeMeHTapHbiX ¢GyHKIUA. [Ipu3Haku mnom0o0us TpPEyroJbHUKOB,
OIIpe/ieNICHUE IIOIAAN MIIOCKUX (HUTYp U 00bEMA TEIL.

Bbuonocua: »>nextpuueckue SIBICHHS B JKMBOW MpHUpOJE, KojeOaTelabHbIE
IBIDKEHUS B OKMBOM IPUPOJE, DSKOJOTMYECKHE PUCKH IIPU IPOU3BOJCTBE
ANEKTPODHEPTHH,  DJJEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXKAIIEH  Cpenbl,
YABTPa3BYKOBasl TUATHOCTUKA B MEIUIIMHE, ONITUYECKUE SIBJIEHUS B )KMBOM IIPUPO/IE.

Xumua: CTpOCHUE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKasi CTPYKTypa TBEPIBIX
TeJ, MEXaHU3MBbl 00pa30BaHUs KPUCTAJUIMYECKON PEIETKH, CIIEKTPAIbHbBIN aHAIU3.

T'eocpagpua: MarHuTHBIE TTONTIOCA 3€MIIH, 3aJI€KU MATHUTHBIX pyA, GPOTOCHhEMKA
3eMHOM MOBEPXHOCTH, ceiicMorpad.

Texnonocusn: TPUMEHEHHE TIOCTOSIHHBIX  MAarHUTOB, JJEKTPOMArHHUTOB,
aJIeKTpoABUraTesb SIkobu, reHepaTtop MEPEMEHHOI0 TOKa, WMHAYKLHMOHHAs I€Yb,
JIMHUM DJIEKTPOIIEpeNay, 3JIEKTPOABUIATENb, paaap, PaIAONPUEMHHUK, TEIEBU30D,
anteHHa, TtenepoH, CBY-neub, ynbTpa3BykoBasg JAMArHOCTUKA B TEXHUKE,
MPOCKIIMOHHBINA amnmnapar, BOJOKOHHAs ONTHKA, COJIHEYHasi Oarapes, CIHYTHUKOBBIC
NPUEMHUKH, AJIepHasi JHEPIreTUKA U SIKOJOTMYECKHE aCTIEKThI €€ Pa3BUTHSI.

INTAHUPYEMBIE PE3VJIBTATBI OCBOEHHA ITPOI'PAMMEI I10 ®U3UKE
HA VYPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMAIIMYHOCTHBIE
PE3VYJIbTATEI

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE pe3yJbTaThl OCBOCHUS y4eOHOTO TpenMera «DU3nKay JOJIKHBI
OTpaxaTb TOTOBHOCTh U  CIOCOOHOCTh OOYYaIONIUXCSl  PYKOBOJICTBOBATHCS
chOpMHUPOBAHHONW BHYTPEHHEW TMO3MUIIMEH JIMYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{,  TO3UTHUBHBIX  BHYTPEHHUX  YOEXIEHHM,  COOTBETCTBYIOIIMX
TPaIUIIUOHHBIM IIEHHOCTSM POCCHUUCKOTO OOIIeCTBa, paclIupeHue >KU3HEHHOTO



ONBITA U OIbITA JIEATEIBHOCTH B IPOLECCE pealu3aliyd OCHOBHBIX HaIPaBJICHUU
BOCIIMTATEIBHOMN JAESATEIBHOCTH, B TOM YUCIIE B YACTH:
rPaKAAHCKOI0 BOCIIUTAHMSA:

e CQOPMHUPOBAHHOCTh IPAKIAHCKON MO3ULIMU 00YYaroIIEerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUKCKOTO OOIIECTBA;

e IPUHATHE  TPATAULMOHHBIX  OOIIEYETOBEYECKUX  TI'YMAaHHCTHYECKHX H
JNEMOKPATUYECKUX LIEHHOCTEN;

¢ TOTOBHOCTh BECTH COBMECTHYIO JEATEIBHOCTh B HMHTEpECax I'PaKIaHCKOIO
oOmiecTBa, y4yacTBOBaTb B  CaMOYIIpaBJI€HHH B  00pa30BaTEIbHOU
OpraHH3aLNH;

e YMEHUE B3aMMOJEHCTBOBATh C COUMAIBHBIMA MHCTUTYTAMU B COOTBETCTBHHU C
uX (pyHKUUSAMU U HA3HAYEHUEM;

¢ TOTOBHOCTH K TYMAHUTAPHOU U BOJIOHTEPCKOU NEATEIIBHOCTH.

NATPUOTHYECKOr0 BOCIIMTAHUSA:

e C)OPMHUPOBAHHOCTH POCCUNCKON TPaKJAHCKON UACHTUYHOCTH, IaTPUOTU3MA;

¢ [IEHHOCTHOE OTHOLIEHHE K TOCYJAPCTBEHHBIM CHUMBOJIAM, JOCTHKECHUSIM
POCCUNCKHX YUEHBIX B 001aCTH (PUBUKH U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

e C()OPMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, ITUUYECKOTO MOBEICHHUS;

¢ CIIOCOOHOCTh OILICHHBATh CHUTYallMI0 W TMPUHUMATh OCO3HAHHBIE pEILCHUS,
OPHEHTHUPYACh HAa MOpPAJIbHO-HPAaBCTBEHHBIE HOPMBI M LEHHOCTH, B TOM
YUCJIe B AEATEIBHOCTH YYEHOTO;

e OCO3HAHME JIMYHOT'O BKJIaJa B IOCTPOCHUE YCTOMYUBOTO Oy TyIIEro.

3CTETUYECKOI0 BOCIIUTAHMSA:

¢ OCTETUYECKOE OTHOLIEHHWE K MHUPY, BKIIOUAs ICTETHKY HAy4HOIO TBOPYECTBA,
npuUCyero (GU3nIecKoi HayKe.

TPYAOBOI'0 BOCIIUTAHMSA:

e MHTEpPEC K pa3iNYHbIM cepaM MNpopecCHOHANbHON NEATEIbHOCTH, B TOM
YHCIJIE€ CBSI3aHHBIM C (DU3UMKOW M TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIN
BBIOOp Oynayiield Mmpoeccuu M peasn30BbIBaTh COOCTBEHHBIE KU3HEHHbBIC
IUTaHbL;

¢ TOTOBHOCTh U CHOCOOHOCTH K 00pa30BaHUIO M CaMOOOpPa30BaHMUIO B 00JACTH
(U3UKY HA TPOTSXKEHUU BCEH KU3HH.

JIKOJIOTHYECKOTr0 BOCIIUTAHUS:

e COOPMUPOBAHHOCTh HKOJOTUYECKON KYJIBTYpbl, OCO3HaHHE TJI0OAIBHOIO
XapakTepa 3KOJOTHYECKUX MpooIieM;

e IUVJAHUPOBAHUE U OCYIIECTBIICHUE JECUCTBUUA B OKPYXKAIOUIEH Cpelle HA OCHOBE
3HAHM eI YCTOMYMBOIO pa3BUTHS YEIIOBEUECTBA;



e paCHIMpPEHUE ONbITA JEATEIBHOCTH HSKOJOTHYECKOW HANpaBIEHHOCTH Ha

OCHOBE UMEIOIINXCS 3HAaHUH 1O (U3KKeE.
LHEeHHOCTH HAYYHOI'0 MO3HAHUS:

e chOpMUPOBAHHOCT, MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS GU3NUECKON HAYKH;

¢ OCO3HAHUE IIEHHOCTH HAay4HOH JeATeNbHOCTH, TOTOBHOCTH B IIpoIecce
U3y4eHUs (U3UKH OCYIIECTBISITh TPOEKTHYI0O M HCCIEI0BATEIbCKYIO
AesITeIbHOCTh MHANBUYaJIbHO U B TPYTIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTeqbHBbIC YHUBEPCATbHBIC YUeOHbIE 1eiiCTBUSA
ba3oBble 1ornueckue AecTBU:

e CAMOCTOATENBHO  (OpPMYIMpOBaTH U AKTyalM3UpoBaThb  MpoOJeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

e OMPENIECNATh LENIH JIEITENBHOCTH, 337aBaThb MapamMeTpbl U KPUTEPUH HX
JTOCTHKEHUS,

* BBISIBJISITH 3AKOHOMEPHOCTH M POTUBOPEUHNS B pACCMATPUBAEMBIX (PU3UUECKUX
SABJICHUSAX;

e pa3pabaTbIBaTh IUIAH pELICHHUs] NPOOJIEMbl C YYETOM aHalu3a HWMEIOIIUXCS
MaTepUaJIbHBIX U1 HEMATEPUAIIbHBIX PECYPCOB;

¢ BHOCUTh KOPPEKTHBBI B JESITEIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YIIHTATOB
LEJISIM, OLICHMBATh PUCKU TOCIEACTBUN AESITENbHOCTH;

e KOOPJIMHUPOBATH U BBIMIOJIHATH PabOTy B YCIOBUSAX PEAIbHOIO, BUPTYAJIbHOTO
Y KOMOMHUPOBAHHOTO B3aUMOJIEUCTBUS;

e Pa3BMBATh KPEATUBHOE MBIIIUICHUE MPU PEILIEHNUN KU3HEHHBIX MPOOJIEM.

Ba3oBble uccienoBarebcKue 1eiiCTBUSA:

*BJIAJIETh HAYYHOM TEPMHUHOJIOTUEH, KIHOYEBBIMU TMOHATUSIMH U METOJAMH
(bu3nuecKol HayKu;

e BJIAJICTh HaBbIKaMU y4€OHO-HUCCIIEI0BATENbCKON U IPOEKTHOM AESITEIbHOCTHU B
005acTu (PU3MKH, CHOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEJIbHOMY
MOMCKY METOJIOB pELIeHUs 3a/lay (PU3UYECKOro COAEpX aHUsl, NPUMEHEHUIO
Pa3IMYHBIX METOJIOB IO3HAHUS;

eBJIAJIETh BHUJAMHU JEATEIBHOCTH IO TOJYYEHHIO HOBOIO 3HAHMS, €ro
MHTEPIIPETAlNY, MTPEOOPa30BAHNI0O U MPUMEHEHHUIO B PA3NIUYHBIX YYEOHBIX
CUTyallMsiX, B TOM YHCJIE€ MPU CO3JAaHUM YYEOHBIX MPOEKTOB B 00JACTH
busuKy;



e BBISIBJISITh [IPUYMHHO-CIIEACTBEHHBIE CBA3M M aKTyalM3UpoOBaTh 3ajaady,
BBIJIBUTaTh TUIIOTE3Y €€ PEIICHUs, HAXOIUTh apIYMEHTHI JIs JJOKa3aTelbCTBa
CBOMX YTBEPKJICHHMI, 3a/1aBaTh IIapaMeTPbl U KPUTEPUHN PELLICHHUS;

e AHAIM3UPOBATH IIOJyYCHHBIE B XOJ€ pEUICHUSA 3a4a4d  pe3yJIbTaThl,
KPUTUYECKH OLEHHWBATh MX JIOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHHUE B
HOBBIX YCIIOBHSIX;

eCTaBUTh M (HOpPMYNIHpPOBaTH COOCTBEHHBIE 3a7aud B 00pa30BaTEIbHOMN
JESITEIbBHOCTH, B TOM YHUCJIE€ IPU U3YUEHUU (DU3BHKHY;

e 1aBaTh OLICHKY HOBBIM CUTYallUsIM, OLICHUBATH IPUOOPETEHHBIN OIIBIT;

eyMETh TMEPEHOCUTh 3HaHMS 1O (U3MKE B MPAKTUYECKYI0 0O0JIacTh
KU3ZHEIEATEIbHOCTH;

e YMETh MHTETPUPOBATh 3HAHUS U3 Pa3HbBIX NIPEAMETHBIX 00JIacTel;

e BBIJIBUTaTh HOBBIE UJIEH, ITPEJIaraTh OPUTMHAIBHBIC TOAXO/IBI U PEIICHUS;

e CTaBUTH MIPOOJIEMBI U 3a/1a4H, JOIYCKAOLIUE AIbTEPHATUBHBIE PEIICHHUS.

PabGora ¢ unpopmaumeii:

¢ BJIAJIETh HaBBIKAMHU TOJYyYE€HHsS] MHPOpMaUHUU (PU3NYECKOTO COAEpKAHUS U3
UCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOATENIBHO OCYILIECTBIIATh MONUCK, aHAIIU3,
CUCTEMATHU3allMI0 W HWHTEpIpeTaluio HMH(OpPMAalMU pa3IUYHbIX BHUAOB HU
dbopm npeacTaBICHUS;

e OLICHUBATh JIOCTOBEPHOCTh MH(OpMALUY;

¢ CIIOJIb30BaTh  CpPEACTBA  HMH(DPOPMALMOHHBIX M  KOMMYHUKAILIMOHHBIX
TEXHOJOTMA B  PEHICHUM  KOTHUTUBHBIX, = KOMMYHHMKaTUBHBIX U
OpraHU3allMOHHBIX 3a/lad C COONIOJICHUEM TpeOOBaHUN IPrOHOMHKH,
TEXHUKA O€30MacHOCTH, TUTHUEHBI, pecypcocOepexeHusi, MPaBOBBIX U
ATUYECKUX HOPM, HOPM MH(DOPMAITMOHHOW O€3011aCHOCTH;

e CO3/1aBaTh TEKCThl (PU3NYECKOTO COACPKAHMUS B pPa3IMUHBIX (QopMmaTax C
yuy€éTOM Ha3zHaueHHss HUHPOpMaluu U 1EJeBOM ayIuTopuu, BbIOUpas
ONTUMAaJIbHYIO (POPMY IPEACTABICHUS U BU3YAIU3ALINH.

KoMMyHuKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE JeHCTBUS:

e OCYIIECTBIISITh OOIIEHUE HA YPOKaX PU3MKHU U BO BHE-YPOUHOU JI€ATEIbHOCTH;

epacmo3HaBaTh  MpPEANOCHUIKM  KOH(JIUKTHBIX CHUTyalluii W  cMsr4arb
KOH(DIIUKTHI;

e pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOK TOYKY 3pPEHUSI C HCIOJIb30BAHUEM
SA3BIKOBBIX CPEJ/ICTB;

¢ IOHUMATh M HCIMOJIb30BATh IMPEUMYILECTBA KOMAHAHOW W WHIWBUIYaIbHOU
paboTHI;

¢ BBIOMpAaTh TEMATHUKy M METOJbl COBMECTHBIX ACHCTBHIA € Y4&€TOM O0OIIUX
MHTEPECOB U BO3MOKHOCTEHN Ka)KIOTO YjieHa KOJIEKTUBA;



e IPUHUMATh  II€IM  COBMECTHOM  JEATENbHOCTH, OpPraHU30BBIBATH WU
KOOPJHUHUPOBATh JECUCTBUS MO €€ TOCTHKEHUIO: COCTABIIATH IUIAH JIEVCTBUM,
pacnpenesnsaTh pojiu ¢ y4ETOM MHEHHM y4aCTHUKOB, OOCYXK/IaTh PE3YJIbTAThI
COBMECTHOU paboThI;

e OLICHUBATh Ka4€CTBO CBOETO BKJIAJa M KaXI0I0 YYACTHUKA KOMaHJbl B OOIIMIA
pe3ynbTaT 1o pazpadOTaHHBIM KPUTEPHUSIM;

enpe[yaraTb HOBBIE NPOEKTHl, OLEHHUBAThb HWJAEU C TO3ULIUU HOBHU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKOW 3HAYUMOCTH;

¢ OCYLIECTBIISITh MTO3UTHBHOE CTPATErMUYECKOE IIOBEICHHE B  Pa3IUYHBIX
CUTYaIHSIX, TIPOSIBIISITH TBOPUYECTBO M BOOOPAKEHHE, OBITh MHUITMATHBHBIM.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eiiCTBUS
Camoopranusanus:

e CAMOCTOATEIBHO OCYILECTBIATh IMO3HABATENIbHYIO JEATEIbHOCTh B 00JIACTH
(GU3UKKM U aCTPOHOMHH, BBISBIISATH MPOOJIEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a/1a9H;

¢ CAMOCTOSITEJIPHO COCTABJIAITh IUIAH PEHIEHUS PACYETHBIX M KayeCTBEHHBIX
3a/1ay, IJIaH BBITIOJIHEHUS] MPAKTUYECKOH paboOThl ¢ YYETOM HUMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEATOYTCHUI;

e IaBaTh OILIEHKY HOBBIM CUTYAIIUsIM;

e pacIIMPSATH PAMKHU y4€OHOTO IIPEIMETA HA OCHOBE JINYHBIX MPEANOYTEHUH;

e IENIaTh OCO3HAHHBIM BBIOOP, AapryMEHTHPOBaTh €ro, OpaTb Ha cels
OTBETCTBEHHOCTb 34 PELLICHHUE;

e OLICHUBATh MPUOOPETEHHBIN OIIBIT;

e CIIOCOOCTBOBATh (DOPMUPOBAHUIO U TPOSIBJICHUIO JSPYAUIMH B 00JIacTH
(U3HMKHK, MOCTOSHHO TMOBBIMIATH CBOWM OOpa30BaTENbHBIM W KyJIbTYpPHBII
YPOBEHb.

CaMOKOHTPOJIb, SJMOIMOHAJIbHBIN HHTEJLJIEKT:

e 1aBaTh OLICHKY HOBBIM CHUTYyallMsiIM, BHOCUTb KOPPEKTHBBI B JEATEIIHHOCTD,
OLIEHMBATh COOTBETCTBUE PE3YJIBTATOB LIENSAM;

e BJIQJIETh HABBIKAMU MTO3HABATENbHON peIIEKCUU KaK OCO3HAHUS COBEPILIAEMBIX
JNEUCTBUM U MBICIIUTENIBHBIX IIPOLIECCOB, UX PE3YJIBTATOB U OCHOBAHUN;

* ICTIONIb30BaTh NMPUEMBI pedIeKCUM I ONEHKH CUTYyalluH, BHIOOpa BEPHOTO

pelieHus;

eyMETh OIICHMBATh PUCKM M CBOEBPEMEHHO MPUHUMATh pEIICHUS IO HX
CHIKEHUIO;

e IPUHMMATh MOTMBBI M apryMEHTBl JPYrUX MpPU aHAJINU3E PE3YyJIbTaTOB
NEATEIbHOCTH;

o [IPUHHUMATDH 06651, ITIOHUMas CBOM HEAOCTAaTKU U JOCTOMHCTBA,



e IPUHUMATh MOTHBBI M apryMEHTBl JAPYIrUX TpH aHAJIU3€ pPe3yJIbTaTOB
JESITeIbHOCTH;

o IPU3HABATh CBOE MPABO U MPABO APYI'HX Ha OIIHUOKH.

B mpomecce AOCTHKEHUS JIMYHOCTHBIX PE3YJIbTaTOB OCBOCHUS MPOTPAMMBI 10
¢uszuke A YpOBHS CpelHEro oOmiero o0pa3oBaHUS Yy  OOydYarommxcs
COBEpIICHCTBYETCS HYMOLIMOHAIIbHBIH MHTEIJICKT, IpeInoiararoni
c(hOpMHUPOBAHHOCTS:

e CAMOCO3HaHMSI, BKJIIOUAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOILIMOHAIBLHOE
COCTOSIHWE, BUJICTh HANpaBJICHUS Pa3BUTHS COOCTBEHHON SMOLIMOHATIBLHON
cdepsl, ObITh YBEPEHHBIM B ceOe;

e CAMOPETYJIUPOBAHUSA, BKJIIOYAIOIIETO CAMOKOHTPOJb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTb 3a CBOE IIOBEACHHUE, CIIOCOOHOCTH aJamnTUPOBATHCS K
OMOILMOHAIBHBIM HM3MEHEHUSIM W TMPOSBIATh THOKOCTb, OBITH OTKPBITHIM
HOBOMY;

e BHYTPEHHEW MOTHBAIIMH, BKIIOYAIOMIEH CTPEMJICHHE K JAOCTH)KCHHIO IETH U
yClexy, ONTHMHU3M, WHULMATUBHOCTb, YMEHHE JACHCTBOBATh, WCXOIS W3
CBOMX BO3MOKHOCTEH;

e OMIIaTUH, BKJIOYAIOIIEH CIIOCOOHOCTh MOHMMATh SMOIIMOHAIBHOE COCTOSHUE
APYTUX, YYUTHIBATH €r0 MpPH OCYIIECTBICHWH OOIIECHHSA, CIOCOOHOCTH K
COUYYBCTBHIO M CONIEPEIKUBAHUIO;

e COITMAIBHBIX HABBIKOB, BKJIIOYAIOIINX CIOCOOHOCTH BHICTPAWBATh OTHOIICHHUS
C JpYIMMM JIIOJAbMH, 3a00TUTBCS, MpPOSABIATh MHTEPEC U pa3peliarhb
KOH(ITUKTHI.

INPEAMETHDBIE PE3VYJIBTATEI

K xoniy o6yuyenus B 10 knacce npeiMeTHbIe pe3yIbTaThl Ha yriyOJEHHOM YPOBHE
JOJIKHBI OTPpaXKaTh C(POPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUM:
e[IOHMMAThb  poOJb  (U3UKK B  SKOHOMHYECKOH,  TEXHOJOTMYECKOM,
HKOJIOTUYECKOM, COLMATBLHON U 3TUYECKON cepax NesaTeNbHOCTH YeIOBeKa,
poJib U MecTO (M3HKK B COBPEMEHHOW HAyYHOW KapTHHE MHpA, 3HAUYCHUE
OMHCATENIbHON, CUCTEMATU3UPYIOIIEH, OOBICHUTEILHON U MPOTHOCTUYECKON
GyHKUMNA (QU3UYECKON TEOpHUM — MEXAHWKH, MOJEKYISpHOW (U3UKUA U
TEPMOJIMHAMHMKH,  poJib  (pu3myeckod  Teopuu B (HOPMHUPOBAHUU
MIPEACTABICHUH O (PM3UYECKON KapTHHE MHPA;
e pa3NUYaTh YCIOBUS MPUMEHUMOCTH MoJeiel (U3MuecKux Tel U MPOLECCOB
(sBneHUI): WMHEpUUaNbHAas CHUCTEMa OTCYE€Ta, a0COJIOTHO TBEPIOE TENO,
MaTepHalibHasi TOYKa, PABHOYCKOPEHHOE ABWKEHHUE, CBOOOJIHOE IMaJIeHUE,



a0bcomoTHO ympyras jaedopMmaius, aOCOJIOTHO YIpPyroe u aOCOIIOTHO
HEYNIPYro€ CTOJKHOBCHMS, MOJEIA ras3a, XKUIKOCTH U  TBEPAOTO
(KpUCTAJUTMYECKOr0) Tea, MICaNbHBIA Ta3, TOUCUHBIM 3apsl, OJAHOPOJIHOE
AIEKTPUUYECKOE MOJIE;

epaznmuuaTh yCIOBHUS (TPaHWIBL, O0JACTH) TPUMEHHUMOCTH (U3UIECKUX
3aKOHOB, MOHHMMAaTh BCEOONIMI XapakTep (QyHIAaMEHTAIbHBIX 3aKOHOB M
OTPAHUYEHHOCTh UCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;

e AHAIM3UPOBATH U OOBACHITH MEXAaHUUYECKHE MPOIIECCHl U SIBJICHUS, UCTIONb3YS
OCHOBHBIC  TMOJOXEHWUS U  3aKOHbl  MEXaHUKH  (OTHOCHUTEIBHOCTh
MEXaHUYECKOTO JABWKCHHS, (OPMyNIbl KHHEMATHKA PaBHOYCKOPEHHOTO
NBIKEHUS, TpeoOpazoBanHusa [amwies mJisi CKOPOCTH M TEpPEMEIICHUs,
3aKOHbl HpIOTOHA, MPUHIIMIT OTHOCUTENBHOCTH | anuies, 3aKk0H BCEMUPHOTO
TATOTEHUS, 3aKOHBI COXPAHEHHUSI UMITYJIbCa U MEXAHUYECKOW SHEPIUH, CBS3b
paboOThI CHJIBI C U3MEHEHHEM MEXaHUYECKOW PHEPruM, YCIOBHUS PaBHOBECHS
TBEPAOrO TeNia), MPU ITOM MCIOJB30BATh MATEMAaTHUYECKOE BBIPAXKEHUE
3aKOHOB, YKa3blBaTh YCJIOBUS NPUMEHUMOCTH (UBHUYECKUX 3aKOHOB:
npeoOpa3oBanuii ["anuies;, BTOpOro u TpeThero 3akoHoB HbioTOHA, 3aKOHOB
COXpaHEHHs] HMIYJbCAa U MEXAHWYECKOM DHEPIrUM, 3aKOHA BCEMHUPHOIO
TSATOTCHUS;

e QHAJTU3UPOBATh M OOBSCHATH TEIUIOBBIC MPOIECCHl U SIBJICHUS, HCIOIb3YS
ocHOBHble TmonoxkeHuss MKT u  3aKOHBI MOJIEKYJSIpHOM (UBHKH U
TEPMOAMHAMHUKN (CBSA3b JIABIEHUS MACAIBHOTO Ta3a CcO CpeaHeu
KUHETHYECKOW DSHEPIHMEM TEIUIOBOIO JBHXKEHUS M KOHIIEHTpPALMEN €ro
MOJICKYJI, CBSI3b TEMIIEPATYPHl BEIIECTBA CO CPEIHEN KHUHETHYECKOMN
SHEPrUe TEIIOBOTIO JBMXKEHHUSI €r0 YaCTHIl, CBS3b JIABJICHUS HICATBLHOIO
raza ¢ KOHIIEHTpallUEd MOJIEKYJI MU €ro TEeMIEeparypou, YpaBHEHHE
MenpneneeBa—Kitanelipona, mnepBbId  3aKOH  TEPMOAMHAMHUKH,  3aKOH
COXpPAaHEHMUSI DHEPTHHM B TEIUIOBBIX MPOIIECCaX), MPU ATOM HCIOJIb30BATh
MAaTEMATUYECKOE BBIPAKEHHUE 3aKOHOB, YKa3bIBATh YCIIOBUSI MMPUMEHUMOCTH
ypaBHeHHs1 MenneneeBa—Kianeitpona;

e AHAIM3UPOBATh U OOBSICHATH JICKTPUUECKHUE SIBJICHHS, MCIOIb3Yys OCHOBHBIC
MOJIOKEHHSI M 3aKOHBl  JJEKTPOAMHAMHUKK  (3aKOH  COXPaHEHHS
AIEKTPUYECKOTO 3apsja, 3aKOH Kyiona, MOTEHIIUAJIBHOCTh
3JIEKTPOCTATUYECKOTO TOJIS, TPUHIIUIT CYIIEPIIO3ULINH IEKTPUUECKUX TTOJIEH,
Py ATOM YKa3bIBasl YCJIOBUA NPUMEHUMOCTH 3akoHa KysoHa, a Takxke
MPAKTUYECKH BaKHBIE COOTHOIIEHUS: 3aKOHbI OMa JIJIsl ydacTKa e U JJIst
3aMKHYTOM JJIEKTpUYECKOM uenu, 3akoH JDxoyns—Jlenna, mnpasuna
Kupxroda, 3akonsr @apanes 11 dJIeKTPoIu3a);



¢ ONUCHIBATh (PUBWYECKHE TPOIECChI W SIBJICHUS, HCIOJIB3Yys] BEIUYHHBL:
MepeMEILIEHUE, CKOPOCTh, YCKOPEHUE, UMIYJIbC T€Jda U CUCTEMbI TEJ, CUJA,
MOMEHT CHWJIbI, JaBJICHHUE, MOTEHIIUATbHAS SHEPIHsl, KUHETUYECKasi SHEPrusl,
MEeXaHU4ecKasi dHeprus, padboTa CHIIbI, HEHTPOCTPEMHUTEIIBHOE YCKOpPEHHUE,
CUJa TSDKECTHU, CUJIa YOPYrOCTH, CHUJAa TPEHUS, MOUIHOCTh, JHEPTHs
B3aUMOJICUCTBUS Tena ¢ 3eMiI€d BOIU3H €€ MOBEPXHOCTH, SHEPIUS YIIPYron
nedopMany TPYKUHBI, KOJWYECTBO TEIUIOTHI, a0COIOTHAs TeMmIlepaTypa
Tena, paboTa B TEpPMOJMHAMUKE, BHYTPEHHSS DSHEPIrUs HACAIBHOTO
OJIHOATOMHOTO Ta3a, paboTa HACATIbHOIO ra3a, OTHOCUTEIbHAS BIIAKHOCTh
Bo3ayxa, KIIJl wmpeanbHOro TEmIOBOIO JBUTaTENs; SJICKTPUUECKOE IIOJIE,
HaNpsHKEHHOCTh  AJIEKTPUYECKOTO MO, HANPSHKEHHOCTh TOJISI TOYEYHOTO
3apsia WK 3apsDKEHHOTO Iapa B BaKyyMe€ U B JMDJIEKTPUKE, MOTEHIHAI
AIEKTPOCTATUYECKOTO TMOJIs, Pa3HOCTh IOTEHIMAIOB, AJIEKTPOABUKYIIASL
CUJa, cuja TOKa, HaIpsKEHHE, MOIIHOCTh TOKA, JJIEKTPUYECKass EMKOCTh
MIJIOCKOTO KOHJIEHCaTOopa, CONPOTUBJICHUE y4acTka  LIenH c
MOCJIEAOBATEIbLHBIM U TapalUIeIbHBIM COCIMHEHUEM PE3UCTOPOB, IHEPTHS
AIEKTPUUYECKOTO TOJISI KOHAEHCATOPa;

¢ O0BSCHATH OCOOCHHOCTH TPOTEKAHUS (U3MUECKUX SIBICHHUM: MEXaHHYECKOe
JBIKEHUE, TEIJIOBOE JIB)KCHUE YaCTHUIl BEIECTBA, TEIJIOBOE PABHOBECHE,
OpoyHOBCKOe NBHKeHue, nuddy3us, ucnapeHue, KUMeHue U KOHJICHCAIus,
IJIAaBJICHWE U KPUCTAUIM3AllMs,  HAMpPaBJICHHOCTh  TEIUIONEpeayu,
ANEKTpU3alUsa TeJN, SKBUINOTEHUUAIBHOCTh IMOBEPXHOCTU 3aPSHKEHHOTO
IIPOBOJTHUKA;

¢ IPOBOJIUTH KCCJICIOBAHUE 3aBUCUMOCTU OJHOW (PU3MYECKON BEITUYUHBI OT
JIPYro¥ ¢ UCIOJIb30BAHUEM MPSMbBIX U3MEPEHUHN, TPU 3TOM KOHCTPYUPOBAThH
YCTAaHOBKY,  (DUKCUPOBATh  PE3yJNbTAaThl  TMOJYYEHHOHW  3aBUCHUMOCTHU
¢u3nuecKkuXx BEJIUYMH B BHUAE TpaduKoB € YUIETOM  aOCOJFOTHBIX
MOTPELIHOCTEN U3MEPEHUM, IETIaTh BHIBOJIBI IO pe3yJibTaTaM UCCIEIOBAaHMUS;

 IPOBOJIUTh KOCBEHHBIE U3MEpPEHUs (PU3NUECKUX BEJIUYMH, IPU ITOM BBIOUPATH
ONTUMAJILHBIA METOJ U3MEPEHUS, OLIEHUBATh A0COIIOTHBIE U OTHOCUTEIbHBIE
MOTPEIIHOCTHU MPSMBIX U KOCBEHHBIX U3MEPEHUN;

¢ IPOBOJIUTH ONBITHI O TMPOBEPKE MPEIJIOKEHHON TUIOTE3bl: IUIAHUPOBATH
AKCIEPUMEHT, COOUpaTh HKCIEPUMEHTAJIBLHYIO YCTaHOBKY, aHAJIU3UPOBATh
MOJIy4eHHbIE PE3yJbTaThl M JieJIaTh BBIBOJ O CTaTyce MPeIIoKeHHOMN
TUTIOTE3b;

e cOOMIONATh MpaBujia 0E30MAaCHOTO TPpyAa MPH MPOBEACHUHM HCCICIOBAHHUIA B
paMKax y4e0HOTO AKCIIEPUMEHTA, MpaKkTUKyMa u y4eOHO-
VCCJIENOBATEIIbCKOM M NPOEKTHOW JIEATEIBHOCTH C HCIOJIb30BAHUEM
U3MEPUTEIBHBIX YCTPOUCTB U 1a00pPaTOPHOro 000pyAOBaAHUS;



e pelaTh pacu€THBIC 33/1a4M C SIBHO 33/IaHHOW M HESIBHO 3aIaHHON (DM3MYECKOM
MOJICNIbIO: HAa OCHOBAaHMM aHadW3a yCJIOBHUS OOOCHOBBIBATH BBIOOD
du3nueckoil Mojenu, OTBEYarollell TpeOOBaHUSIM 3ajlayd, TMPUMEHSThH
(dbopMyIIbl, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYJAThl (PU3NUECKUX TEOPUM MpU
WCIIOJIb30BAaHUM MATEMAaTHYECKUX METOJIOB pEUIeHUs 3aaad, IPOBOJUTH
pacy€Thl HA OCHOBAHMHU MMEIOIINXCS JaHHBIX, AHAJIM3UPOBATH PE3YJIbTAThI U
KOPPEKTUPOBATh METO/IbI PELIEHUS C YYETOM MOJTYYEHHBIX PE3YJIbTATOB;

e pellIaTh KaYECTBEHHBIE 3ajauu, TpeOylolue MPUMEHEHUs! 3HAHUW U3 Pa3HbIX
pa3ziesioB Kypca (pU3UKH, a TAKKE UHTErpalliy 3HAaHUHN U3 IPYTrUuX NpeMeTOB
€CTECTBEHHO-HAYYHOIO  LHMKJA: BBICTpPAaWBaTh JIOTMYECKYIO  LIETIOYKY
pacCyXJI€eHUA C ONOpPOM HAa HW3YYEHHBIC 3aKOHbI, 3aKOHOMEPHOCTH U
busnyueckue sIBICHUS;

* HICTIOJIB30BAaTh TEOPETUUECKHUE 3HAHUSA AJIs1 OOBSICHEHUS OCHOBHBIX MPUHIUIIOB
paboOThl  U3MEPUTEIBHBIX  NPUOOPOB, TEXHUYECKUX  YCTPOWCTB U
TEXHOJIOTHYECKHUX MPOLIECCOB;

o IPUBOJUTH MPUMEPHI BKJIAZa POCCUUCKUX U 3apyOEkKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAYKH, B 00BACHEHUE IPOLIECCOB OKPY’KAIOILIEro MUpa, B pa3BUTHE
TEXHUKHU U TEXHOJIOTHIA;

e AHAIM3UPOBATh W OLICHUBATh MOCJIEACTBUS OBITOBOM M MPOU3BOJICTBEHHOU
NEATEIbHOCTH YEJIOBEKAa, CBS3aHHOW C (U3MYECKUMHU NPOLECCaMH, C
MO3ULIUNA KOJIOTMYECKON 0€30MacHOCTH, MPEACTABICHUN O palMOHAIBHOM
IPUPOAOIIONB30BAHNN, A TAaKXE Pa3yMHOM HCIIOJIb30BAHUM JOCTHKEHUHN
HaYKH U TEXHOJIOTHH JUIsl TalbHEUILEro pa3BUTH YEJI0BEYECKOT0 O0IIECTBA;

e IPUMEHSTH pa3IuYHble CHOCOOBI pabOThl C HH(pOpManuen QU3NYECKOro
colepKaHUsl €  HCIOJb30BAHMEM  COBPEMEHHBIX  MH(OPMAIMOHHBIX
TEXHOJIOTHM, MpPH 3TOM HCIOJIb30BaTh COBpPEMEHHbIE HH(GOPMaLMOHHbBIE
TEXHOJIOTMH JJIsl TIOMCKA, epepabOTKU U NPEIbsIBICHUS YYeOHON U Hay4YHO-
NomyJsipHOM ~ WH(OpPMAIIMK,  CTPYKTYPUPOBAHHMS UM HHTEPIIPETAIlUU
uH(popManuK, TMOJYYEHHOM U3 Pa3IUYHbIX MCTOYHUKOB, KPUTUYECKU
aHAJIM3UPOBATh MOJYyYaeMyr0 MH(POPMALMIO U OLEHUBATH €€ TOCTOBEPHOCTD
KaK Ha OCHOBE MMEIOIIUXCA 3HAHUM, TaK U HA OCHOBE aHAJIN3a MCTOYHUKA
uH(bopMaIny;

* IPOSIBJIATh OPTaHU3aLMOHHBIE U MO3HABATEIbHBIE YMEHHSI CAMOCTOSITEIIBHOTO
OpUOOpPETeHUs] HOBBIX 3HAHUW B TMPOIECCE BBIMOJHEHUS MPOEKTHBIX U
y4eOHO-UCCIIeIOBATEIbCKUX PadOT;

epaboTaTh B TPYIIEC C WCIOJHEHUEM PA3IUYHBIX COIMAIBHBIX POJIEH,
MJIAHUPOBATH Pa0OTy TPYIIHI, PAIIMOHATEHO PACTIPEICIATh AESTEIHLHOCTh B
HECTaHJAPTHBIX CHUTYyallMsX, aJCKBATHO OLIEHUBATh BKJIAaJ KaXKIOTO W3
YYaCTHUKOB I'PYMIbI B PEIIEHUE paCCMaTPUBAEMOM TPOOIIEMBI;



 IPOSIBJISITH  MOTHBAIIMIO K Oyaymied mnpoecCHOHaIbHOU AESITeNbHOCTH II0
CHEHATBHOCTIM (PU3UKO-TEXHUYECKOTO PODUIIS.

K konity o0yuenus B 11 knacce npeIMeTHbIE PE3YIbTAThl HA YTIyOJIEHHOM YPOBHE
JOJHKHBI OTpaskaTh CHOPMUPOBAHHOCTH Y O0YUAIOLTUXCS YMEHHIA:

¢ IOHUMATh POJIb (PU3UKU B SKOHOMHYECKOM, TEXHOJIOTMYECKOM, COMATBHON U
ATUYECKON cdepax AesATENbHOCTH YeOBEeKa, pOJib U MeCTO (PUBUKU B
COBPEMEHHOW HAYYHON KAapTHHE MHPA, POJIb ACTPOHOMHUH B MPAKTUYECKOU
NEATEIIBHOCTH 4YEJIOBEKA W JAJbHEUIIEM HAayYHO-TEXHUYECKOM pPa3BUTHUU,
3HaYEHUE OIMCATENbHON, CHCTEMaTU3UPYIOMIeH, OOBACHUTEIBHON U
NPOrHOCTUYECKOW (YHKUMA (DU3UYECKON TeopuH — HSIEKTPOAMHAMHUKH,
CHEIUaIbHOM TEOpUU OTHOCUTEIBHOCTH, KBAHTOBOM (PU3UKH, POJb
¢usnueckoil Teopun B (DOPMUPOBAHUM TMPEACTABICHUM O (HU3MUECKOI
KapTUHE MHUpa, MeCTO (PU3MYECKOM KApTUHBI MHpa B OOWEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUNA O IPUPOJIE;

e pa3NIUYaTh YCJIOBUS MPUMEHUMOCTH MOJeNeld (PU3MUECKHX Tell U IMPOLECCOB
(s1BIEHMIA): OHOPOJHOE 3JIEKTPUYECKOE M OJHOPOJHOE MArHUTHOE IIOJIA,
rapMOHUYECKHE KOJIEOaHUsS, MaTeMaTUYECKUHd MAaATHHUK, UCAIbHBIN
MPY>KUHHBIA MasSTHHUK, TAPMOHUYECKHE BOJIHBI, UACAIbHBIA KOJEOATEIbHBIN
KOHTYp, TOHKas JHWH3a, MOJEJEHd aroma, aTOMHOTO sApa W KBAaHTOBOM
MOJICJIU CBETA;

epaznuyaTh YCIOBUA (TpaHULbI, O00JAacCTH) MNPUMEHUMOCTH (U3HYECKUX
3aKOHOB, TOHMMAaTh BCEOOIIMH XapakTep (yHIAMEHTalIbHBIX 3aKOHOB U
OTPaHUYECHHOCTh UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

e AHATIU3UPOBATh U OOBSCHATH AIIEKTPOMATHUTHBIE TPOIECCHl U  SIBIICHUS,
UCIIOBb3Ysd OCHOBHBIE IIOJIOKEHMS W 3aKOHBI DJIEKTPOAMHAMHUKHA U
CHELHaIbHOM TEOpUH OTHOCUTENBHOCTH (3aKOH COXPAHEHUS AJIEKTPUUECKOTO
3apsiga, cuna Amnepa, cuna JlopeHna, 3aKk0H 3J€KTPOMarHuTHOW MHAYKIIHH,
npasuio Jlenma, cBsa3p DJIC cCaMOMHAYKUIHMM B 3JIEMEHTE 3JIEKTPUYECKOMN
LEIA CO CKOPOCTBIO H3MEHEHMsS CHUJIbl TOKA, IIOCTYJIAThl CIIELUAIbHON
TEOPUU OTHOCUTEILHOCTH DUHINTEIHA);

e AHAIM3UPOBATh M OOBSACHATH KBAHTOBBIE MPOLIECCHl U SBJICHUS, UCIOJIb3YS
MOJIOKEHUS] KBAaHTOBOM (pM3MKH (ypaBHeHUE DUHIITEHHA 7151 poTorddexTa,
IepBBIM M BTOPOM  Imocrynarel  bopa, TMpPUHIUII  COOTHOLLIEHUS
HeonpenenéuHoctet [ 'eizenOepra, 3akoHbI COXpaHEHHUS 3apsAIOBOTO U
MAacCOBOTI'0 YMCEJI U YHEPIUM B SAJAEPHBIX PEAKLUAX, 3aKOH PAAMOAKTUBHOIO
pacrajna);

¢ ONKUCHIBATh (PU3MYECKHE TMPOLECChl M SIBJICHUS, HCIOJb3Ys] BEIUYHMHBL:
HaINpsKEHHOCTh  JIEKTPUYECKOTO MOJIsA, IMOTEHUHAI 3JIEKTPOCTATUYECKOTO



MOJIsl, PA3HOCTh MOTEHUMANOB, JJIEKTPOABIKYIAs CUjla, WHIYKIUSA
MarHUTHOTO TIOJsl, MArHUTHBIM TOTOK, cuiia AMIiepa, WHIYKTHUBHOCTb,
ANEKTPOJBIKYIIAST CHJIa CAMOMHIYKIMH, OJHEPrusi MarHUTHOTO TIOJIs
IIPOBOJIHUKA C TOKOM, PENSITUBUCTCKUN UMITYJIbC, MTOJIHASI SHEPTHs, SHEPTUS
MOKOsI CBOOOIHOM YaCTHUIIbI, JHEPTHSI U UMIYIbC (POTOHA, MaCCOBOE YMCIO U
3apAn sapa, SHEPTHsI CBS3H sIpa;

¢ OOBSICHATD 0COOEHHOCTH MIPOTEKaHUS buznyeckux SBJICHHIA:
AIIEKTPOMATHUTHAS WHIYKIHUs, CaMOMHAYKIIMS, PE30HAaHC, MHTEpEpeHIIUs
BOJIH, Judpakius, [AWCIepcUs, TMOJIHOE BHYTPEHHEE OTpa)KeHUe,
doTornexTpuaeckuii 3pdext (pororddexr), anpda- u 6eTa-pacnaasl sAep,
ramMmma-u3iaydeHue saep, pu3ndeckue NpUHIMIBI CIEKTPAIBHOIO aHalIu3a U
paboTHI J1a3epa;

e ONIPENIENATh HANPABICHUE WHIYKIIMM MAarHUTHOTO IOJS TPOBOJHHUKA C TOKOM,
cuibl Amriepa u cuisl JlopeHua;

e CTPOUTHh M300paKeHUE, CO3/1aBaeMOE IJIOCKUM 3€pKaJioM, TOHKOW JIMH30M, U
PacCUUTBIBATH €T0 XapaKTEPUCTUKH;

e IPUMEHSTh OCHOBOIIOJATAIINE ACTPOHOMUYECKUE IIOHATHUSA, TEOPUH H
3aKOHBI JJIS1 aHAIN3a U OOBSICHEHUS (PU3NYECKUX MPOLIECCOB, MPOUCXOAAIINX
B 3BE3/1aX, B 3BE3HBIX CHUCTEMAaX, B MEXIAJIAKTHUECKOW Cpefe; ABUKEHUS
HEeOECHBIX TEJI, DBOJIIOIMH 3BE3]T M Beenennoi;

e IPOBOAUTH  HCCIEAOBAHUE  3aBUCUMOCTEH  (PU3WYECKHX  BEJIMYHUH  C
UCIIOJIb30BAHUEM  IPSAMBIX HU3MEPEHUH, IPHU O3TOM KOHCTPYHPOBATh
YCTaHOBKY, (UKCUpPOBaThb  pe3yjibTaTbl  MOJYYEHHOM  3aBUCHUMOCTH
(u3MUEeCKUX BEJIWYMH B BHUAE TpapuKOoB € YYETOM aOCOJIFOTHBIX
MOTPEUTHOCTEN U3MEPEHU, JIeJIaTh BBIBOIBI IO PE3yJbTaTaM HCCIIEIOBAHMUS;

* IPOBOJUTH KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEIUYUH, IIPU 3TOM BbIOHpAThH
ONTUMAaJIbHBIA METOJ] U3MEPEHHUS, OLICHUBATh A0COJIIOTHBIE U OTHOCUTEIIbHBIE
NOTPEIHOCTH NPSIMBIX U KOCBEHHBIX H3MEPEHU;

¢ IPOBOAMUTH OMBITHI IO MPOBEPKE MNPEIOKEHHON THIOTE3bl: IUIAHUPOBATH
AKCIIEPUMEHT, COOMpPATh HKCIEPUMEHTAJIbHYIO0 YCTAHOBKY, aHaJM3HpPOBATH
NOJIyYCHHBIE PpE3yJbTaTbl M JENaTh BBIBOJ O CTAaTyce MNPEIJI0KEHHON
TUIIOTE3BI;

e ONKUCHIBATh METObI MOJIYYEHHUS] HAYYHBIX aCTPOHOMUYECKHUX 3HAHM;

e COOJIIO/IATh MpaBWiia OE30MAaCHOTO TpyAa MPU MPOBEACHUU HCCIEAOBAHUN B
paMKax y4eOHOTO DKCIIEPUMEHTA, IpaKkTUKyMa 17§ yueOHO-
HCCJIEOBATENIbCKOM M NPOEKTHOW JIEATEIBHOCTH C  HCIIOJIb30BAaHUEM
M3MEPUTENLHBIX YCTPOUCTB U 1a00PaTOPHOTO 000PYAOBAHMUS;

e pEIIaTh PACUETHBIC 3aJ1aUl C SIBHO 33JIAHHOM U HESBHO 3aJaHHON (hHU3UYECKOU
MOJIEJNIbIO: HA OCHOBAHHWM aHaJIM3a yCIOBUS BbIOMpaATh (PU3MUYECKHE MOIEIH,



OTBeUarole TpeOOBaHUSAM 3a7aud, TMPUMEHATh (QOPMYJIbl, 3aKOHBI,
3aKOHOMEPHOCTH M TMOCTYJaThl (PU3UUECKHX TEOpUH NPHU HCIIOIb30BAHUU
MaTEMaTUYECKUX METOJOB pelIeHUs 3ajady, MPOBOJUTh pacy€Thl Ha
OCHOBAaHMM  HMMEIOUIMXCS  JIaHHBIX, AaHAJIM3UPOBATh  pe3yjbTaThl U
KOPPEKTUPOBATh METO/IbI PEHICHUS C yUYETOM IMOJIyYEHHBIX PE3YyJIbTaTOB;

e pemiaTh KauyeCTBEHHBIC 3a7aud, TPeOyIOUIe MPUMEHEHHUsI 3HAHUW U3 Pa3HbIX
pa3zenoB Kypca (pU3MKH, a TaK)Ke UHTErpallui 3HAaHUHN U3 APYTUX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LMKJA: BBICTpauBaTh JIOTUYECKYIO  IIETIOYKY
pPacCyKJIEHUH C OMOpOM Ha HW3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U
buszndecKue SBICHUS;

* ICTIOJIb30BAaTh TEOPETHUUECKHUE 3HAHUS AJIsl OOBSICHEHHUS OCHOBHBIX MPUHITUTIOB
paboThl  M3MEPUTENbHBIX  MNPUOOPOB, TEXHUYECKUX  YCTPOWCTB U
TEXHOJIOTMYECKUX MPOLIECCOB;

o IPUBOJIUTH MPUMEPHI BKJIAJa POCCUUCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAYKH, B 00BICHEHUE TIPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE
TEXHHUKHU ¥ TEXHOJIOTHIA;

e AHAJIM3UPOBATh U OIICHUBATh IOCIEACTBHUS OBITOBOM U TNPOU3BOJICTBEHHOM
JESTEIbHOCTH 4YEJIOBEKAa, CBS3aHHOM C (PU3NYECKUMHU TIPOIECCAMH, C
MO3ULIUNA KOJIOTHYECKON O€30MacHOCTH, MPEJACTABICHUN O palMOHAIBHOM
MPUPOIOTIONH30BAaHUHU, a TaKXKe Pa3yMHOM HCIOJIB30BAHUU JTOCTHKCHHMA
HayKH{ ¥ TEXHOJIOTHH JI TaIbHEUIIIET0 pa3BUTHS YEJIOBEYECKOTO OOIIECTBA;

e IPUMEHSTh pa3IUYHbIe CHOCOOBI paboThl ¢ uHMOpManuenr ¢GU3NUECKOro
COJEp)KaHUsl C  UCIOJb30BAaHUEM  COBPEMEHHBIX  HMH(POPMAIIMOHHBIX
TEXHOJIOTHI, MPH 53TOM HCIOIB30BaTh COBPEMEHHBbIE WH(GOPMAIMOHHBIE
TEXHOJIOTHH JJIs TIOUCKA, TepepadOTKH M MPEIbIBICHHS YYeOHON U HAYIHO-
NomyJsipHOM ~ WH(OpPMAIIMK,  CTPYKTYPUPOBAHHMS UM  HHTEPIPETAIlUU
uH(bOpMAaIUK, TOJYYEHHON W3 PAa3IMYHbIX HCTOYHUKOB, KPUTHYECKU
aHAJIM3UPOBATh MOIyYaeMyl0 MH(OPMALIMIO U OLIEHUBATH €€ TOCTOBEPHOCTH
KaK Ha OCHOBE HMMEIOIMXCS 3HAHWW, TaK U Ha OCHOBE aHaIN3a MCTOYHHKA
uH(popmanuu;

« IPOSIBJISITh OPTaHU3ALIMOHHBIE U MO3HABaTeNIbHbIE YMEHUS CaMOCTOSITEIBHOIO
OpUOOpeTEeHUs] HOBBIX 3HAHUN B MPOILECCE BBINOJHEHUS TMPOCKTHBIX U
y4eOHO-UCCIIeI0BATEIbCKUX PadOT;

epaboTaTh B TpYyNIE C WCMIOJHEHHEM pa3IUYHBIX COIMAIBHBIX POJEH,
IUTAaHUPOBATh PabOTy TPYIIIBI, PAIMOHATBFHO PACTIPEIENISTh IEATEIHHOCTh B
HECTAaHJAPTHBIX CUTYyaIlUsX, aJeKBaTHO OIICHUBATh BKJAJ KaXIOTO U3
YYaCTHUKOB T'PYMIIbl B pEHICHUE pacCMaTpUBAEMO TPOOIEMBI;

¢ IPOSIBJIATh MOTHUBALIMIO K Oynymied npodeccuoHanbHOM NEeATeNbHOCTH IO
CIIENHUATBHOCTIM (PU3UKO-TEXHUUECKOTO TTPOQHIISL.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoauuecTBO
Ne HaumeHoBaHue pa3jiesioB 4ACOB JaexkTpoHHbIe (HU(pPOBbHIE)
n/n = TeM NPOrpamMmabl o0pa3oBaTesibHbIE pecypchbl
Bcero
Pasnen 1. HAYUHBIN METO/ ITIO3HAHMUS ITPUPO/IbI
http://school-
HavaHbii METON IO3HAHMS collection.edu.ru/catalog/res/2539e229-
1.1 o A 6 f7a1-4¢45-b6bb-
TIpHPOJIB! 22600398£237/2from=7da8088c-1f4a-
46fd-beef-3a11764df076&
Hroro no pasneny 6
Paznea 2. MEXAHUKA
http://school-

2.1 Kunemaruka 10 collection.edu.ru/catalog/rubr/7da8088c-
1f4a-46fd-bccf-3a11764df076/98112/7?
http://school-

2.2 Jnnamuka 10 collection.edu.ru/catalog/rubr/7dag8088c-
1f4a-46fd-bccf-3a11764df076/98128/7?
http://school-

23 Crartuka TBEpIOTO TENa 5 collection.edu.ru/catalog/rubr/7da8088c-
1f4a-46fd-bccf-3211764df076/98130/7?

3aKOHBI COXpaHEHUS B http://school-

2.4 p 10 collection.edu.ru/catalog/rubr/7da8088c-
MEXaHHke 1f4a-46fd-becf-3a11764d076/98139/7

Hroro no pazneny 35
Pa3gen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJINHAMUKA
OCHOBBI http://school-

3.1 MOJIEKYJIIPHOKMHETHYECKOM 15 collection.edu.ru/catalog/rubr/7da8088c-
TEOpUH 1f4a-46fd-bccf-3a11764df076/53113/?
Tepmonunamuka. TermioBbl http://school:

3.2 cpmoa 1 CIUIOBBIC 20 collection.edu.ru/catalog/rubr/7da8088c-
MarHHRT 1f4a-46fd-becf-3a11764df076/53128/?
ArperaTHbl€ COCTOSIHUS http://school-

3.3 BenrectBa. Pa3oBbIe 14 collection.edu.ru/catalog/rubr/7da8088c-
nepexoabl 1f4a-46fd-bccf-3a11764df076/53130/7?

Hroro no pazneny 49




Paznea 4. JIEKTPOJJUHAMUKA

http://school-
4.1 DNEKTPUUECKOE 10JIE 24 collection.edu.ru/catalog/rubr/7da8088c-
1f4a-46fd-bccf-3211764df076/53140/?
. . http://school-
4.2 HocTosHHbIR saeKTpHHCCKiit 24 collection.edu.ru/catalog/rubr/7da8088c-
oK 1f4a-46fd-becf-3a11764df076/53149/?
http://school-

43 ToKH B pASTHYHbIX CpEsax 6 collection.edu.ru/catalog/rubr/6ff3234e-
18e5-11dc-8314-
0800200c9a66/110885/?

Hroro no pazneny >4
Pa3zaen 5. PUSHUYECKUN IPAKTUKYM
http://school-
. collection.edu.ru/catalog/rubr/6ff3234e-

5.1 ®u3HYECKUil IPAKTUKYM 16
28e5-11dc-8314-
0800200c9a66/110956/?

Wroro no pazneny 16
PesepBHOE Bpemst 10
OBUIEE KOJIMYECTBO YACOB 170

[10 ITPO'PAMME




11 KIIACC

HanmenoBanue

KoanuyecTBo 4acoB

Ne
pa3iesioB M TeM

n/n Bcero

NPOrpaMmblI

Pazgea 1. 9JIEKTPOJAUHAMUKA

DJIeKTpPOHHbIe (M (POBHIE)
o0pa3oBaTe/bHbIEe pecypChl

http://school-
collection.edu.ru/catalog/rubr/6ff3234e-

1.1 MarauTtHoe mone 14
18e5-11dc-8314-
0800200c9a66/110861/?
http://school-

12 OneKTpOMarHuTHas 13 collection.edu.ru/catalog/rubr/6ff3234e-

AHIYKLHS 18e5-11dc-8314-
0800200c9a66/110895/?
Hroro no pazneny 27
Pa3nen 2. KOJIEBAHUSI U BOJIHBI
http://school-
71 MexaHudeckue 10 collection.edu.ru/catalog/rubr/6ff3234e-
KoJieOaHus 18e5-11dc-8314-
0800200c9a66/110829/?
http://school-
22 DJIEKTPOMarHUTHBIE 15 collection.edu.ru/catalog/rubr/6ff3234e-
’ KoJIeOaHus 18e5-11dc-8314-
0800200c9a66/110901/?
Mexaangeckue u htto: _SChOOl-
collection.edu.ru/catalog/rubr/6ff3234e-

2.3 3JIEKTPOMAarHUTHBIE 10 185-11dc-8314-

BOIHPL 0800200c9a66/110835/?
http://school-

54 Omtixa )5 collection.edu.ru/catalog/rubr/6ff3234e-
28e5-11dc-8314-
0800200¢9266/110924/?

60

Hroro no pazneny

Paszea 3. OCHOBBI CIEIIMAJIbHOM TEOPUM OTHOCUTEJBHOCTH

3.1 Ocuosst CTO

http://school-
collection.edu.ru/catalog/res/3e5f6cc3-

606f-3318-065¢-

7c2fff741f7e/?interface=catalog

http://school-
collection.edu.ru/catalog/rubr/6ff3234e-




28e5-11dc-8314-

0800200c9266/110931/?

Hroro no pazneny 5
Pazgen 4. KBAHTOBAS ®U3UKA
41 Kopnycxynﬁpﬂo— 15
BOJIHOBOU JTyaJu3M
http://school-

49 PusHKa aToMa 5 collection.edu.ru/catalog/rubr/6ff3234e-
28e5-11dc-8314-
0800200c9a66/110969/?
http://school-

43 ®du3uKa aTOMHOTO f]1pa 5 collection.edu.ru/catalog/rubr/6ff3234e-

U 3JIEMEHTAPHBIX YaCTHLL 28e5-11dc-8314-
0800200c9a66/110970/?
25

Hroro no pazneny

Paspea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

DeMEHTEI ACTPpOHOMUH

5.1
1 acTpoHu3uKH

12

Hroro no pasneny 12

http://school-
collection.edu.ru/catalog/rubr/8b74c9c3-

9aad-4ae4-abf9-

€8229c87b786/110414/7?

Pazzen 6. PU3HUYECKHUN MPAKTUKYM

6.1 Pu3nUeCKU IPAKTUKYM 16

Hroro no pazneny 16

Paznea 7. OBOBLIAIOIIEE TIOBTOPEHUE

Cucremaruzauus u
00001IeHne
MIPEAMETHOTO

COJCPpIKaHUA U OIIbITA

7.1 15

JeSITENIbHOCTH,
IpUOOPETEHHOTO MTPU
U3y4eHHH Kypca GU3UKU
10 — 11 kiaccos

http://school-
collection.edu.ru/catalog/rubr/6ff3234e-

28e5-11dc-8314-

0800200c9a66/110955/?

Hroro no pazneny 15

PesepBHOE Bpems 10

OBIIEE KOJIMYECTBO

YACOB I10 [TPOTPAMME 170




HHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoauuecTBo
Ne Tema ypoka 4ACOB DJIeKTPOHHBbIE HU(POBHIE
n/n oOpa3oBaTe/ibHbIE pecypchl
Bcero
http://school-
DuamKa — hYHIAMCHTATbHAS collection.edu.ru/catalog/res/2539e229-
1 1 f7al-4e45-b6bb-

Hayka o HpHpose 22600398f237/2from=7da8088c-1f4a-
46fd-beef-3a11764df076&
http://school-

Hayusnslii MeTO/ MO3HAHUS U collection.edu.ru/catalog/res/2539¢229-

2 METObl UCCICIOBAHUS 1 f7al-4e45-b6bb-

(1)I/I3I/I‘~I€CKI/IX SIBJICHUU 22600398f237/Hrom=7da8088c-1{4a-
46fd-beef-3a11764d1076&

DKCIIEPUMEHT U TEOpHS B hetp://school- ://SFhOOI'

T — collection.edu.ru/catalog/res/2539e229-

3 1 f7al-4e45-b6bb-

Habmonennue u SkeriepumenT b 22600398f237/2from=7da8088c-1f4a-

(busuxe 46fd-beef-3a11764df076&
http://school-

O T — collection.edu.ru/catalog/res/2539¢229-

4 1 f7al-4e45-b6bb-

(usHICCKUX BeUHH 22600398237/?from=7da8088c-1f4a-
46fd-becf-3a11764df076&
http://school-

AOcooTHAs U OTHOCHUTEIIbHAS collection.edu.ru/catalog/res/2539¢229-

5 MOTPENIHOCTH U3MEpPEHUI 1 f7al-4e45-bobb-

(1)]/131/111@0[(]/1)( BCJIUYUH 22600398f237/rom=7da8088c-1f4a-
46fd-beef-3a11764df076&

MopnennpoBaHue B pU3UKE.

Ponb u MecTo pusuku B MIM

(I)OpMI/IpOBaHI/II/I COBPEMEHHOI collection.edu.ru/catalog/res/2539e229-

6 . 1 f7al-4e45-b6bb-

HayTHOH KAPTHHD! MUP3, B 22600398237/from=7da8088c¢-1f4a-

MPaKTUYECKON JeATEIbHOCTH 46fd-beef-3a11764df076&

b 13001 ()5

MexaHn4ecKoe ABMKEHHE.

Cucrema orcuyera.

OTHOCHUTEILHOCTh Ll k

7 1 collection.edu.ru/catalog/rubr/7da8088c-

MEXAaHUYECKOTr'0 JIBHKEHHUS.
[Ipsimast u oOpaTHas 3axaun
MEXAHUKHU

1f4a-46fd-bccf-3a11764df076/98112/?




Pannyc-BekTop MaTepuaibHOU
TOYKH, €r0 IIPOEKIUU HA OCH

http://school-

OTHOCUTEIBLHOCTH [ annes.
HewunepuinanbHbie CUCTEMBI

8 KoopauHar. Tpaekropus. collection.edu.ru/catalog/rubr/7da8088c-
ITepememenue. Ckopocts. Ux 1f4a-46fd-bccf-3a11764df076/98112/?
IIPOEKLMU HAa OCH KOOPAUHAT
PaBHOMEpHOE ITPAMOJIMHEWHOE

http://school-

9 Asmicerne. Ipaguueckoe collection.edu.ru/catalog/rubr/7da8088c-
onucanne pilBHOMepHoro 1f4a-46fd-bccf-3a11764df076/98112/?
MPSIMOJIMHEMHOTO JIBU>KEHUS

. http://school-

10 CHO}KeHHf HEPEMCHICHHI 1 collection.edu.ru/catalog/rubr/7da8088c-
ciopocteit. Peterie sazat 1f4a-46fd-becf-3a11764d076/98112/2
HepaBHOMepHOE IBUKEHHUE.

MrHoBeHHasI CKOPOCTb. http://school-

11 VYckopenue. [IpsmonuneitHoe collection.edu.ru/catalog/rubr/7da8088c-
IBWYKEHHE C ITIOCTOSIHHBIM 1f4a-46fd-bccf-3a11764df076/98112/?
YCKOpPEHUEM
I'padpuaeckoe onmcanue http://school-

12 MPSMOJIMHEHHOTO JBHXKCHUS C collection.edu.ru/catalog/rubr/7da8088c-
ITIOCTOSIHHBIM YCKOPEHUEM 1f4a-46fd-bccf-3a11764df076/98112/?
CBo0Oo1HOE MTajicHHE.

YckopeHnue cBOOOIHOTO
http://school-

13 HazneHAs. JaBHCHMOCTS collection.edu.ru/catalog/rubr/7da8088c-
KOOPAHAT, CROPOCTH, 1f4a-46fd-becf-3a11764d076/98112/?
YCKOPEHHS OT BPEMEHH U UX
rpaduxu

http://school-

14 Jleiicerne Tena, Opowenroro collection.edu.ru/catalog/rubr/7da8088c-
HOA YIIIOM K TOPHSOHTY 1f4a-46fd-becf-3a11764d076/98112/?
KpuBonuHeliHOe ABUKEHUE.

JIBrxeHue 1o OIipY)KHOCTI/I. hito://school-

15 YTII0BA H JIMHCHHA] CKOPOCTE. collection.edu.ru/catalog/rubr/7da8088c-
Heproz u wactota. 1f4a-46fd-becf-3a11764d076/98112/?
LlenTpocTpemuTensHOE U
MOJIHOE YCKOPEHHUE

16 KonTponbhas pabota no teme
"KunemaTtuka"

IIepsblit 3ak0H HproTOHA.
HNuepunanbHble CUCTEMBI http://school-
17 orcuéra. [TpuHnun collection.edu.ru/catalog/rubr/7da8088c-

1f4a-46fd-bccf-3a11764df076/98128/?




oTcuéTa

Cuna. PaBHOz€eMCTBYIOIIAS

http://school-

18 cuna. Bropoii 3akon HproToHa. collection.edu.ru/catalog/rubr/7da8088c-

Macca 1f4a-46fd-bccf-3a11764df076/98128/?
. . http://school-

19 Baanvoneficrsue rex. Tpetuit collection.edu.ru/catalog/rubr/7da8088c-
sakon Herotoma 1f4a-46fd-bccf-3a11764d076/98128/?
[IpuHIMI cynepno3uuuu CUil. http://school-

20 Pemenne 3amaq Ha collection.edu.ru/catalog/rubr/7da8088c-
npuMeHeHre 3aK0HOB HproTOHA 1f4a-46fd-bccf-3a11764df076/98128/?
3aK0H BCEMHUPHOTO TATOTCHUS.

http://school-

21 SKBHBMCHTHOCTB . collection.edu.ru/catalog/rubr/7da8088c-
TPABHTAIMORHOM H HACPTHOH 1f4a-46fd-becf-3a11764df076/98128/?
MacChl

http://school-

22 Cina TspiecTh 1 yeKopenne collection.edu.ru/catalog/rubr/7da8088c-
CBOGOJIHOTO MaICHuA 1f4a-46fd-bccf-3a11764d076/98128/?
JIBokeHHe HEOSCHBIX TE U X

http://school-

23 HCKYCCTBCHIBIX CHYTHUKOB. collection.edu.ru/catalog/rubr/7da8088c-
Heppast kocmirieckas 1f4a-46fd-bccf-3a11764d076/98128/?
cKopocTh. 3akoHbl Keriepa

http://school-

24 Cuna ynpyroctu. 3axon 'yka. collection.edu.ru/catalog/rubr/7da8088c-
Bec tema 1f4a-46fd-becf-311764df076/98128/?
Cuna tpenus. [Ipupona u Bubl

http://school-

25 CHUT TPEHITA. HBH)KCHHF s collection.edu.ru/catalog/rubr/7da8088c-
FRIIROCTH M Ta3e © yHeTOM 1f4a-46fd-becf-3a11764df076/98128/?
CHUJIBI COMTPOTUBIIEHUS CPEIb

http://school-

26 Hassetine. I napoctariieckoe collection.edu.ru/catalog/rubr/7da8088c-
Aapnerye. CHa ApXHMENa 1f4a-46fd-becf-3a11764d076/98128/?
AOGCOTIOTHO TBEPAOE TEIO.

[ToctynarensHoOE U bl fehook

27 collection.edu.ru/catalog/rubr/7da8088c-
PPAATEIRHOC ABIDKCHIE 1f4a-46fd-becf-3a11764d076/98130/?
TBEPJIOTO Tesa

http://school-
MOMEHT CHJIbI OTHOCHTEIILHO ,

28 collection.edu.ru/catalog/rubr/7da8088c-
OcH BparteHns. [iedo cubt 1f4a-46fd-bccf-3a11764d076/98130/?
CroxkeHue cuil, NPUIOKEHHBIX http://school-

29 K TBepaomy Teiy. LlenTp collection.edu.ru/catalog/rubr/7da8088c-

TSOKECTH Teja. Y CJIOBUSL

1f4a-46fd-bccf-3a11764df076/98130/?




paBHOBECHS TBEPAOTO TENA.
Bunel paBHoBeCHs

http://school-
30 Pemienue 3amau collection.edu.ru/catalog/rubr/7da8088c-
1f4a-46fd-bccf-3211764df076/98130/?
KontponpHast pabora o Teme
31 "Iunamuka. CTaTuka TBEpOTO
Tena"
HNmnynec maTepuanbHOU
TOYKH, CUCTEMBI
http://school-

32 MaTepuatbHbX Touek. Lieirp collection.edu.ru/catalog/rubr/7da8088c-
MACe CHCTCMBL MaTCPHATBHbIX 1f4a-46fd-becf-3a11764df076/98139/?
Touek. Teopema 0 JBUKEHUU
LIEHTpa Macc
Nmnynbe cuitbl 1 N13MEHEHNE

http://school-

33 HMIIYIbCa Tea. 3AKOK collection.edu.ru/catalog/rubr/7da8088c-
COXPATICHI HMITYIbCa. 1f4a-46fd-bccf-3a11764df076/98139/?
PeaktuBHOE ABHKEHME
MomMeHT uMIysbca
MaTepUaIbHOU TOYKHU. http://school-

34 [IpencraBieHue o cOXxpaHeHUU collection.edu.ru/catalog/rubr/7da8088c-
MOMEHTA UMITYJIbCA B 1f4a-46fd-bccf-3a11764df076/98139/?
LEHTPAJIbHBIX MOJIAX

35 Pemenue 3anau
Pabora cuibl Ha MaJloM U Ha
KOHEYHOM ITEPEMEIEHUN. http://school-

36 I'pauueckoe npencraBaeHne collection.edu.ru/catalog/rubr/7da8088c-
paboTsl cuitbl. MOIHOCTH 1f4a-46fd-bccf-3a11764df076/98139/?
CHUTBI
Kunernueckas sneprus. htto://school-

37 Teopewma 06 Hv3MeHeHHH collection.edu.ru/catalog/rubr/7da8088c-
KHACTHACCROM SHEPTHHI 1f4a-46fd-becf-3a11764df076/98139/?
MaTepHaIbHON TOUKH
[TorennuanbHbIE U htto://school-

38 HETOTCHIMATILHBIC CHIIBL. collection.edu.ru/catalog/rubr/7da8088c-
Hotenunabhas SHEpris. 1f4a-46fd-becf-3a11764df076/98139/7
Bropas xocMuueckasi CKOpocTh
TpeTbst KOcMUYECKasi CKOPOCTb.

39 CBs13b paboThI

HCIIOTCHIMAJIBHBIX CHUJI C
H3MEHEHHEM MEXaHHMISCKOMN




HHEPrUHU CUCTEMBI T€J. 3aKOH
COXPAHEHHUS MEXaHUYECKOU
SHEPrUu

VYpyrue u Heynpyrue
CTOJIKHOBEHUS. Y paBHEHUE

40 bepnyinu nns uaeansHOU
JKUJIKOCTH
KoHnTpoinbHas pabora 1o Teme

41 "3aKOHBI COXpaHEHUs B
MeXaHHuKe"

PazBuTue npeacraBiieHui o
http://school-

42 HPUPOJC TEILIOTEI. OCHOBHEIC collection.edu.ru/catalog/rubr/7da8088c-
nonoxermt MKT. Jlu¢dysus. 1f4a-46fd-becf-3a11764df076/53113/7
bpoyHOBCKOE IBHKEHUE
Ctpoenue ra3oo0pa3HbIX,

JKUJKHAX U TBEPIBIX TEN. http://school-

43 XapaxkTtep JIBUKCHUS U collection.edu.ru/catalog/rubr/7da8088c-
B3aUMOJIEHUCTBUS YaCTHUILI 1f4a-46fd-bccf-3a11764df076/53113/?
BEIIIECTBA
Macca u pazmepsl MOJIEKYIT htto://school.

44 (atomog). Kousiectso collection.edu.ru/catalog/rubr/7da8088c-
semectsa. TlocTosHHas 1f4a-46fd-becf-3a11764d076/53113/?
ABoranpo
Temneparypa. Temiosoe hitp: _SChOO|_

45 collection.edu.ru/catalog/rubr/7da8088c-
pasosecte. Ilkana Hemscns 1f4a-46fd-bccf-3a11764d076/53113/?

46 Pemnrenne 3agau

. http://school-

47 Hneansieii ras. Lasosste collection.edu.ru/catalog/rubr/7da8088c-
SAROHBT 1f4a-46fd-bccf-3a11764d076/53128/?

http://school-

48 ypaBHfHHe Menpeneesa- collection.edu.ru/catalog/rubr/7da8088c-
Kraneiipona. Petenne saza- 1f4a-46fd-becf-3a11764df076/53128/7

http://school-

49 AbcomoTHas Temmieparypa. collection.edu.ru/catalog/rubr/7da8088c-
3aKon JlanbToHa 1f4a-46fd-becf-3a11764d076/53128/?
H3omponecchl B nieaibHOM http://school-

50 rase ¢ MOoCTOSHHBIM collection.edu.ru/catalog/rubr/7da8088c-
KOJIMYECTBOM BeEIIECTBA 1f4a-46fd-bccf-3a11764df076/53128/?

51 I'paduueckoe npencrapieHue http://school-

H30IIpOoHCCCOB: U30TCPMaA,

collection.edu.ru/catalog/rubr/7da8088c-




u30xo0pa, n3odapa

1f4a-46fd-bccf-3a11764df076/53128/?

http://school-

52 OcHoBHoe ypaBHeHue MKT collection.edu.ru/catalog/rubr/7da8088c-

1f4a-46fd-bccf-3211764df076/53128/?

53 Pemenue 3anau
CBs13b a0COMIOTHON
TEeMIIepaTypbl
TEPMOJINHAMUYECKON CUCTEMBI http://school-

54 CO CpellHEeN KNHETUYECKON collection.edu.ru/catalog/rubr/7da8088c-
SHEPIUEH MOCTYNATEIBHOIO 1f4a-46fd-bccf-3a11764df076/53128/?
TEIUIOBOT'O JABUKEHHUS €€
YaCTHIL
O060011eHNEe U CUCTeMAaTU3aIHS

55 3HaHu# 110 TeMe "OCHOBBI
MKT"

56 KonTponbhas pabota no teme
"OcunoBbl MKT"

TepmoanHaMuueckas CUCTEMA.
3ajaHye BHEIIHUX YCIOBHI
i T/l cuctemsl. BHemHue u
http://school-
57 ;I;yTpeHHHe epaMeIpeL. collection.edu.ru/catalog/rubr/7da8088c-
pametpet T/1 crcTenst kax 1f4a-46fd-becf-3211764df076/53128/?
CpeIHUE 3HAUCHUS BEJTUYHH,
OIKCHIBAKOIINX €€ HA
MHUKPOCKOIIUYECKOM YPOBHE
Hynesoe nauano
TEPMOAUHAMUKH. http://school-

58 Camonpou3BosbHas collection.edu.ru/catalog/rubr/7da8088c-
penakcanus T/l cucteMsl k 1f4a-46fd-bccf-3a11764df076/53128/?
TEIJIOBOMY PaBHOBECHIO
Mojenp neanbHOro ra3a B http://school-

59 TEPMOJAUHAMUKE. Y CIIOBUSA collection.edu.ru/catalog/rubr/7da8088c-
IIPUMEHUMOCTH 3TON MOJEIN 1f4a-46fd-bccf-3a11764df076/53128/?
YpaBHeHue Menzeneena- http://school-

60 Knaneiipona u BeIpaykeHUE IS collection.edu.ru/catalog/rubr/7da8088c-
BHYTpEHHEH dHepruu 1f4a-46fd-bccf-3a11764df076/53128/?
Bripaxkenue 111 BHyTpEeHHE
SHEPruu OJHOATOMHOI'O http://school-

61 UJICaJIbHOTO Ta3a. collection.edu.ru/catalog/rubr/7da8088c-

KBasucrarunueckue u
HECTATUYCCKUC ITPOLCCChI

1f4a-46fd-bccf-3a11764df076/53128/?




OnemenTapHas paboTa B
TepMoJIMHaMKKe. Beruucnenue

http://school-

62 collection.edu.ru/catalog/rubr/7da8088c-
padoThi 1o rpagpuKy mponecca 1f4a-46fd-bccf-3a11764d076/53128/?
Ha pV-auarpamMmme
Teruonepenayda kak crnocod

. http://school-

63 M3MCHCHITL BHYTPCHHCH collection.edu.ru/catalog/rubr/7da8088c-
oueprun T/ cucremp bes 1f4a-46fd-bccf-3a11764d076/53130/?
COBEPILICHUSI pabOTHI
KomBexuus, http://school-

64 collection.edu.ru/catalog/rubr/7da8088c-
TETIOTIPOBOMHOCT, H3IYHCHHE 1f4a-46fd-bccf-3a11764d076/53130/?
KonuuecTBo TEIIOTHI.

TenmoéMmkocTh Tema. Y aeabpHas http://school-

65 Y MOJISIpHAsI TEIIOEMKOCTH collection.edu.ru/catalog/rubr/7da8088c-
BEIIECTBA. Y ACIbHas TEIIOTa 1f4a-46fd-bccf-3211764df076/53130/?
CrOpaHus TOIUIMBA

. http://school-

66 Pacu®r xomriectsa Teno0TE collection.edu.ru/catalog/rubr/7da8088c-
fipHt TerUiotepeiate 1f4a-46fd-bccf-3a11764d076/53130/?
[Tonsitue 06 aguabaTHOM http://school-

67 npouecce. [lepBbiil 3aK0H collection.edu.ru/catalog/rubr/7da8088c-
TEPMOJUHAMUKU 1f4a-46fd-bccf-3a11764df076/53130/?
KonngecTBo TermoTs! 1 paboTa

http://school-

68 KAk MEpI HVSMeHeHHH collection.edu.ru/catalog/rubr/7da8088c-
pyrperttieit onepriit 1 /1 1f4a-46fd-bccf-3a11764d076/53130/?
CHCTEMBI
BTopoii 3ak0H TepMOIMHAMUKHN
JUISL PaBHOBECHBIX U http://school-

69 HEPaBHOBECHBIX IIPOLECCOB. collection.edu.ru/catalog/rubr/7da8088c-
Heob6patumocTs npupoaHbIX 1f4a-46fd-bccf-3a11764df076/53130/?
MIPOIIECCOB
IIpuHUMIIBL NEHCTBUSA hittp: _SChOOI-

70 collection.edu.ru/catalog/rubr/7da8088c-
Teniosbix MautHH. KI1/{ 1f4a-46fd-bcf-3a11764df076/53130/7

http://school-
MaxkcuMansrHOE 3HAYCHHE i

71 collection.edu.ru/catalog/rubr/7da8088c-
KT Huien Kapro 1f4a-46fd-becf-3a11764df076/53130/7

72 Pemienue 3agaa
DKOJIOTUYECKHUE aCTICKThI

http://school-
73 HCTIOTL3OBARHA TEILTOBBIX collection.edu.ru/catalog/rubr/7da8088c-

nsurareyeit. TenmoBoe
3arpsi3HEHUE OKPYXKarolen

1f4a-46fd-bccf-3a11764df076/53130/?




cpenbl

74

Penrenue 3anau

75

O00011IcHNE U CHCTEMATHU3AIINS
3HAHUH I10 TEME
"Tepmoaunamuka. TernnoBbie
MaIuHb"

76

KontponsHast pabota o teme
"TepmoanHamuka. TerioBbie
MalIuHb!"

77

78

79

[TapooOpa3zoBanue u
KoHJeHcauus. Mcnapenue u
KUIICHHE. Y IeJIbHAs TEIIoTa
napoo0pa3zoBaHus

Hacreimniennrsie n
HEHACBIILICHHBIE Mapbl.
KauecTBeHHas 3aBUCUMOCTD
IJIOTHOCTH M JIaBJICHUS
HACBILEHHOTO TIapa OT
TeMIEepaTypbl, UX
HE3aBUCUMOCTh OT 00bEMa
HACBILIEHHOT0 Tapa.
3aBUCHUMOCTB TEMIIEPATyphl
KUTICHUSA OT JaBJICHUA B
JKUJTKOCTH

Bnaxnocts Bo3ayxa.

AOCOII0THAS U OTHOCHUTEIIbHAS
BJIA)KHOCTb

http://school-
collection.edu.ru/catalog/rubr/7da8088c-

1f4a-46fd-bccf-3a11764df076/53130/?

http://school-
collection.edu.ru/catalog/rubr/7da8088c-

1f4a-46fd-bccf-3a11764df076/53130/?

http://school-
collection.edu.ru/catalog/rubr/7da8088c-

1f4a-46fd-bccf-3a11764df076/53130/?

80

Pemenue 3agag

81

82

83

84

TBépmoe Teno.
Kpucramnnyeckne n
aMmopdHbIe Tena. AHU3OTPOIIHS
CBOMCTB KpPHUCTAJIIOB

II;maBiieHME M KpUCTATUIM3ALIMSL.
Y aenbpHas TEII0Ta IJIaBICHUS.
CyO6numarust

Hedopmaruu TBEpIOTO TENA.
Pacrsoxenne u cxxatue. CIBur.
Mogyns FOnra. [Ipenen
yrnpyrux aedopmaruii
TeroBoe pacumpeHue
JKUJIKOCTEN U TBEPJBIX TEIL.




AHTapMOHU3M TETUIOBBIX
KOJIeOaHUI YacTHL BELIECTBA

85

86

[IpeoOpa3zoBaHue SHEPruu B
¢a30BBIX Mepexoaax

YpaBHeHHe TEIJI0BOro OajgaHca

87

88

89

90

91

92

93

Pemenue 3amau

[ToBepXHOCTHOE HATSIKEHUE.
Kamwsipasie sBiieHus.
JlaBiieHne o MCKpUBJICHHOM
MTOBEPXHOCTHIO JKUJIKOCTH.
®opmyna Jlammaca

O00011eHrEe U cCUCTEMAaTU3 AL
3HaHUU 1O TeMme "ArperaTHble
cocTogHus BemecTBa. Pa3oBbIe
nepexonr"

KonTponbhas pabota nmo teme
"ArperaTHbl€ COCTOSTHUS
BeniecTBa. Pa3zoBbie
nepexomnt"

DneKkTpu3anus Ten u eé
MPOSIBICHUS. DIEKTPUUECKUN
3apan. /IBa Buga
3JIEKTPUYECKUX 3aPSI0B.
[IpoBOIHUKY, TUATEKTPUKH U
MOJTYITPOBOTHUKH

DneMeHTapHbIN
JNEKTPUYECKUH 3apsil. 3aKOH
COXPaHEHHUs NEKTPUUYECKOTO
3apsa

B3anmopencTere 3aps10B.
Toueunsle 3apsbl. 3aKOH
Kynona

http://school-
collection.edu.ru/catalog/rubr/7da8088c-

1f4a-46fd-bccf-3a11764df076/53140/?

http://school-
collection.edu.ru/catalog/rubr/7da8088c-

1f4a-46fd-bccf-3a11764df076/53140/?

http://school-
collection.edu.ru/catalog/rubr/7da8088c-

1f4a-46fd-bccf-3a11764df076/53140/?

94

95

96

Pemenue 3agaa

Onexrpuueckoe noie. Ero
JIEMCTBUE HA DJICKTPUYECKUE
3apsIbl

Hanpsxéanocts
AIEKTPUYECKOTO IOJIA.
[Ipo6usr1it 3apsz. JIunuu
HaIpPsHKEHHOCTH
JNEKTPAYECKOTO MOJIA.

http://school-
collection.edu.ru/catalog/rubr/7da8088c-

1f4a-46fd-bccf-3211764df076/53140/?

http://school-
collection.edu.ru/catalog/rubr/7da8088c-

1f4a-46fd-bccf-3211764df076/53140/?




OI[HOpOI[HOG QJICKTPHUYCCKOC
I10JIC

HOTGHHI/IaHBHOCTB
SJICKTPOCTATUYICCKOI'O I10JIA.

http://school-

97 collection.edu.ru/catalog/rubr/7da8088c-
PasHOCTE HOTCHIHATOR 1 1f4a-46fd-becf-3a11764df076/53140/7
HaIpsKEHUE
[ToTeHmanpHas YHEPTUS

http://school-

98 SapANA B SJICKTPOCTATIHECKOM collection.edu.ru/catalog/rubr/7da8088c-
noxe. Horertman 1f4a-46fd-becf-3a11764df076/53140/7
AJIEKTPOCTATUYECKOTO OIS
CB43b HANPSHKEHHOCTH OIS U http://school-

99 Pa3HOCTH MTOTEHIIAAIOB JIS collection.edu.ru/catalog/rubr/7da8088c-
3IIEKTPOCTATUYECKOTO OIS 1f4a-46fd-bccf-3a11764df076/53140/?

http://school-

100 Hpuswn cynepnosnium collection.edu.ru/catalog/rubr/7da8088c-
SCKIPIHECRIR HOTCH 1f4a-46fd-bcf-3a11764df076/53140/7

101 Perenue 3agau
ITone Toueunoro 3apsaa. [lone http://school-

102 PaBHOMEPHO 3apsHKEHHOM collection.edu.ru/catalog/rubr/7da8088c-
cdepsl 1f4a-46fd-bccf-3a11764df076/53140/?
[Tone paBHOMEpHO

.. http://school-

103 3APIKEHHOTO 10 00bEMY mapav. collection.edu.ru/catalog/rubr/7da8088c-
Hone pasromepHO sapsikeHHOl 1f4a-46fd-becf-3a11764df076/53140/?
OCCKOHEYHOM IIOCKOCTHU
[IpoBonHMKY B http://school-

104 AEKTPOCTATUYECKOM ITOJIE. collection.edu.ru/catalog/rubr/7da8088c-
VYcnoBue paBHOBECUS 3apsI0B 1f4a-46fd-bccf-3a11764df076/53149/?
JMdnexTpuky u http://school-

105 MOJIYTIPOBOJTHUKH B collection.edu.ru/catalog/rubr/7da8088c-
JIEKTPOCTATUYECKOM I10J1€ 1f4a-46fd-bccf-3a11764df076/53149/?
Konnencarop.

DIEKTPOEMKOCTh http://school-

106 KOH/IEHCATOopa. collection.edu.ru/catalog/rubr/7da8088c-
OneKTPOEMKOCTH MJIOCKOTO 1f4a-46fd-bccf-3a11764df076/53149/?
KOHJIEHCATOpa
[TapannensHOE COeAUHEHHE e

107 collection.edu.ru/catalog/rubr/7da8088c-
KOHAeHCATOpoR 1f4a-46fd-bcf-3a11764df076/53149/7

http://school-

108 HocnenosaresHoe collection.edu.ru/catalog/rubr/7da8088c-

COCAMHCHUEC KOHACHCATOPOB

1f4a-46fd-bccf-3a11764df076/53149/?




DHeprus 3apsHKEHHOTO

http://school-

109 collection.edu.ru/catalog/rubr/7da8088c-
KorercaTopa 1f4a-46fd-bccf-3a11764d076/53149/?

http://school-

110 Pemenue 3agaa collection.edu.ru/catalog/rubr/7da8088c-

1f4a-46fd-bccf-3a11764df076/53149/?
JBr>KeHUE 3apsKEHHOU http://school-

111 YaCTHUILIbI B OTHOPOAHOM collection.edu.ru/catalog/rubr/7da8088c-
3JIEKTPUYECKOM I10JIE 1f4a-46fd-bccf-3211764df076/53149/7?

112 Penrtenue 3anau
O06o01IeHre U CUCTEMaTH3aIUs http://school-

113 3HaHMUH 110 TEME collection.edu.ru/catalog/rubr/7da8088c-
"Dnekrpuueckoe nose" 1f4a-46fd-bccf-3a11764df076/53149/?

114 KonTpomnpHas padboTa mo Teme
"DnekTpuyueckoe mnosie"

Cuna toka. [IocTosSHHBIN TOK.
http://school-

115 ¥ COBH CYMECTRORAIA collection.edu.ru/catalog/rubr/7da8088c-
TOCTOSHHOTO STCKTPUHECKOTO 1f4a-46fd-becf-3a11764df076/53149/7
TOKa

http://school-
Hcrounnku Toka. Hanpsxenue _

116 collection.edu.ru/catalog/rubr/7da8088c-
n IIC 1f4a-46fd-bccf-3a11764df076/53149/?
3akon OMa 11 y4acTKa LEeTHu. http://school-

117 DIIeKTpUUIECKOe collection.edu.ru/catalog/rubr/7da8088c-
COINPOTHUBIICHUE 1f4a-46fd-bccf-3211764df076/53149/?
3aBUCUMOCTD CONPOTUBIIEHUS

http://school-

118 OAHOPOAHOTO MPOBOARHIA OT collection.edu.ru/catalog/rubr/7da8088c-
CrO JUTHHBT H TUTOMHalH 1f4a-46fd-becf-3a11764df076/53149/7
MOTIEPEUHOT0 CEYCHUS

119 VY 1enpHO€e CONPOTUBIICHUE
BerecTra. Pemenue 3agau
ITocaenoBarenbHOE, http://school-

120 napajjieIbHOE, CMEIIaHHOE collection.edu.ru/catalog/rubr/7da8088c-
COeIMHEHNE TIPOBOIHUKOB 1f4a-46fd-bccf-3a11764df076/53149/?
Pacuér pa3zBeTBIEHHBIX http://school-

121 3JIEKTPUYECKUX LEHEN. collection.edu.ru/catalog/rubr/7da8088c-
[IpaBuna Kupxroda 1f4a-46fd-bccf-3a11764df076/53149/?

122 Pemenue 3agau
Pabota anekTpuyueckoro Toka. htip.//school:

123 collection.edu.ru/catalog/rubr/7da8088c-

3akon Jxoyns —Jlenia

1f4a-46fd-bccf-3211764df076/53149/?




124

Pemenue 3amau

MOUIHOCTB AIEKTPHUIECKOTO

http://school-

125 ToKa. TennoBast MOIITHOCTb, collection.edu.ru/catalog/rubr/7da8088c-
BBLAEIISIEMAs HA PE3UCTOPE 1f4a-46fd-bccf-3211764df076/53149/?

126 Pemenue 3amau
OJ1C u BHyTpeHHEe http://school-

127 COIIPOTUBIICHUE UCTOYHUKA collection.edu.ru/catalog/rubr/7da8088c-
TOKa 1f4a-46fd-bccf-3a11764df076/53149/?
3akon Oma JJ1s1 IMOJIHOM http://school-

128 (3aMKHYTOM) 3JIEKTPUUYECKON collection.edu.ru/catalog/rubr/7da8088c-
enu 1f4a-46fd-bccf-3a11764df076/53149/?

129 Pemenue 3amau

http://school-

130 MoIHOCTh UCTOUYHHUKA TOKA collection.edu.ru/catalog/rubr/7da8088c-

1f4a-46fd-bccf-3a11764df076/53149/?

131 KopoTtkoe 3ambikaHue
Konnencarop B menu R

132 collection.edu.ru/catalog/rubr/7da8088c-
HOCTOARHOTO Toka 1f4a-46fd-becf-3a11764d076/53149/7

133 Perenue 3agau
Pemienue 3anay 1o reme

134 "TTocTOSIHHBIN ANEKTPUUYECKUI
TOK"

Pemenue 3agau mo reme

135 "TTocTOSTHHBIN ANEKTPUUYECKUI
TOK"

Pemenue 3agau mo reme

136 "IToCTOSTHHBIN ANEKTPUUECKUI
TOK"

O00011eHNEe U CUCTEMATU3 AL

137 3HaHuit mo Teme "llocTosTHHBIN
3JIEKTPUYECKUN TOK"
KonTponbHas pabora no teme

138 "TTocTOSTHHBIN ANEKTPUYECKUI
TOK"

DneKkTpuyeckasi mpoOBOAUMOCTD
pPa3IMYHBIX BEIIECTB. hito: _SChOOI_
. collection.edu.ru/catalog/rubr/6ff3234e-

139 DIIEKTPUYECKUI TOK B

18e5-11dc-8314-
Meraax. 0800200c9a66/110885/?
CBepXnpoBOAUMOCTh
140 DIIeKTPUUECKHUI TOK B http://school-




pacTBopax U pacrjaBax
ANEKTPOJIUTOB. 3aKOHBI
®Dapanes U1 JIEKTPOIU3a

collection.edu.ru/catalog/rubr/6ff3234e-
18e5-11dc-8314-
0800200c9a66/110885/?

DJIEKTPUYECKUI TOK B Ta3ax.

http://school-
collection.edu.ru/catalog/rubr/6ff3234e-

14l [Tnazma 18e5-11dc-8314-
0800200c9266/110885/?
DNEeKTPUYECKUN TOK B hizp. _SChOOl_
collection.edu.ru/catalog/rubr/6ff3234e-
142 BakyyMe. BakyyMHbIe
18e5-11dc-8314-
pHGOps! 0800200c9266/110885/?
http://school-
143 DIIEKTPUUECKUI TOK B collection.edu.ru/catalog/rubr/6ff3234e-
MOJIYIIPOBOXHUKAX 18e5-11dc-8314-
0800200c9266/110885/?
http://school-
144 [TonynpoBOIHUKOBBIE collection.edu.ru/catalog/rubr/6ff3234e-
npuOopbI 18e5-11dc-8314-
0800200c9266/110885/?
Pu3nYeCcKUi IPAKTUKYM 110
teMe "M3MepenHue cuibl TOKa U
HaANpPsDKEHUS B LENH
IIOCTOSIHHOT'O TOKA IpU
IIOMOUIY aHAJIOTOBBIX U
145 U(PPOBBIX U3MEPUTEIBHBIX educont.ru
npubopoB" uiK "3HAKOMCTBO ¢
udpoBoii 1aboparopueii no
¢uzuke. [Ipumeps! u3mepeHus
(bu3nYECKUX BEJINYUH MPU
MOMOIIN KOMITbIOTEPHBIX
JaT4YNKOB"
OU3NYECKUN PAKTUKYM 10 educont.ru
teme "U3ydyenue
146 HEPaBHOMEPHOTO JIBMKEHUS C
LEJIbIO OIIpeIeTICHUS
MIHOBEHHOM cKkopocTh"”
Pu3nYecKuil IPAKTUKYM IO educont.ru
teMe "M3MepeHne yckopeHus
147 IIPU IPSIMOJIMHEHHOM

PaBHOYCKOPEHHOM JIBHYKCHUH
10 HAKJIOHHOM IIOCKOCTH'" WJIHN
"HUccnenoBaHue 3aBUCHMOCTH




IIYTH OT BPEMEHH IIPU
PaBHOYCKOPEHHOM JIBUKEHUH"

148

DuU3nYeCKUi MPAKTUKYM I10
teMme "M3Mepenue yCKopeHusl
CBOOOTHOTO TaieHus" WITH
"N3y4yeHue qBUKEHUS TEa,
OpOILIEHHOT0 TOPU30HTAIBHO"

educont.ru

149

Du3nYeCcKuil MPaAKTUKYM I10
teme "M3ydyeHue nBMKEHUS
TeJa M0 OKPY>KHOCTHU C
MTOCTOSIHHOM 110 MOJTYJIFO
CKOPOCTbHIO" WJIH
"NccneqoBanue 3aBUCUMOCTH
nepuoaa ooparieHus
KOHUYECKOI'0 MasiTHUKA OT €ro
napameTpoB"

educont.ru

150

Pu3nYeCcKuil IPAKTUKYM 110
teme "M3mepenue
PaBHOACHCTBYIOLIEH CHIIBI TPU
JIBUKEHUH OpycKa 1o
HaKJIOHHOM INTIOCKOCTH" MIIH
"IIpoBepka rumnoTe3bl 0
HE3aBUCUMOCTH BPEMEHHU
JBIKEHUS OpycKa 1o
HAKJIOHHOM INIOCKOCTH Ha
3a/IaHHOE PACCTOSIHUE OT €ro
Macchr"”

educont.ru

151

152

®u3nuecKuil NPaKTUKYM 110
teMme "HcciaenoBanue
3aBUCHUMOCTH CHJI YIIPYTOCTH,
BO3HMKAIOIIUX B MIPYKUHE U
PE3MHOBOM 00paslie, OT UX
nedopmaruu unn "Mzydenue
JBUKEHUS CHCTEMBI TE,
CBSI3aHHBIX HUTHIO,
MEPEKUHYTOMN yepe3 TETKUil
6J10K"

Pu3NYECKU IPAKTUKYM I10
teme "U3mepenue

K03 puLIMeHTa TPEHUs 110
BEJIMYMHE YTIIOBOTO
Koa(uImenHTa 3aBUCUMOCTH

educont.ru

educont.ru




153

Frp(N)" unu "UccnenoBanue
JBUXKEHHS OpycKa 1o
HaKJIOHHOM IIOCKOCTH C
MepeMEHHBIM KO3 (HUITHEHTOM
Tpenus" win "N3ydenue
JBUKEHUS Tpy3a Ha Baly C
TpeHuem"

DuU3nYeCKUi MPAKTUKYM I10
teme "HccnenoBanue yciaoBUid
paBHOBecHsI TBEPAOIO Tea,
HMMEIOLIET0 OCh BpalleHus" uiu
"KonctpyupoBanue
KPOHIITEMHOB U pacy€T CUII
ynpyroctu" wiu "M3yuenue
YCTOMUYMBOCTHU TBEPAOTO TEIIA,
MMEIOIIETO TUIOMIAlb OMOphI"

educont.ru

154

Ou3nyecKuil MpakTUKyM IO
teMme "U3mepenue ummynbca
T€Na 1o TOPMO3HOMY ITyTH"
uin "M3mepeHune CUIIbl TATH,
CKOPOCTH MOJENN
AIEKTPOMOOUIIS U MOIIIHOCTH
cuibl TAru" win "CpaBHEHHE
M3MEHEHHUS UMITyJIbCa Tela C
UMITYJIbCOM CUJIBI" MU
"UccnenoBanue coxpaHeHuUs
UMITyJIbCa MPU YIIPYTOM
B3aUMOJEHCTBUH" UIIH
"N3MepeHne KHHETUYECKOMI
SHEPrUy Tejla 10 TOPMO3HOMY

yTH

educont.ru

155

156

Pu3nYeCcKuil IPAKTUKYM IO
teme "U3ydyenue
M30TEPMHUYECKOTO MpoIiecca
(peKOMeH0BaHO
UCTIOJIb30BaHUE LU(POBOI
nabopatopun)" win "U3yuenue
M30XO0PHOro Iporuecca uin
"N3y4yenue n3o6apHOro
npouecca’ wim "[IpoBepka
ypaBHEHUS COCTOSIHHSA"

Pu3NYECKUN IPAKTUKYM I10

http://school-
collection.edu.ru/catalog/rubr/6ff3234e-

28e5-11dc-8314-

0800200c9266/110956/?

http://school-




teme "3mepenue yaenpHon
TEIIOEMKOCTH" WIIN
"UccnenoBanue nporuecca
OCTBLIBaHHUS BellecTBa" MM
"HccnenoBadnue agnadaTHOrO
nponecca’ wimn "M3yuenue
B3aUMOCBSI3H SHEPTUU
MEXMOJICKYJISIPHOTO
B3aNMMOICHCTBUS U
TEMIIepaTypbl KUTICHUS
JKugKocren"

collection.edu.ru/catalog/rubr/6ff3234e-
28e5-11dc-8314-
0800200c9a66/110956/?

157

158

159

DuU3nYeCKui MPAKTUKYM I10
teme "M3yuenue
3aKOHOMEPHOCTEN UCIIapeHUs
)uakocren" wim "M3mepenue
yACIbHON TEIJIOTHI TIaBICHUS
apaa" unum "M3ydeHue cBOMCTB
HACBIILIEHHBIX TapOB" WK
"N3mepenune abcomroTHOM
BJIQXKHOCTH BO3/1yXa U OLIEHKA
Macchl IapoB B TOMEIIEHUN".
N3mepenue kodddurmenra
MOBEPXHOCTHOTO HATSKEHUS

OuznyecKuil MpakTUKyM IO
teme "HaOmronenue
MIPEBPAIICHUS YHEPTUU
3apsKEHHOTO KOHJIEHCATopa B
SHEPTUIO U3TyUEHUS
ceeroanona" wim "M3yuenue
MPOTEKaHUs TOKA B IIETIH,
cozepxariei konaeHcarop"
M "Pacnpenenenne pasHOCTH
MOTEHIMATIOB (HAMPSKEHUS)
MIPH TIOCIIEIOBATEIIHHOM
COCTMHEHUH KOHAEHCATOPOB"

Pu3NYECKU IPAKTUKYM I10
teme "HccnenoBanue
CMEIIaHHOTO COECITUHEHUS
pesucropoB" mwim "MU3zmepenue
YAEIBHOIO COIPOTHUBIICHUS
MIPOBOJIHUKOB" HITN
"NccnenoBanue 3aBUCUMOCTH

http://school-
collection.edu.ru/catalog/rubr/6ff3234e-
28e5-11dc-8314-
0800200c9a66/110956/?

educont.ru

educont.ru




CHUJIbI TOKA OT HAIIPSDKSHUS IS
JIaMIIbl HaKaJIuBaHug"

160

161

DuU3nYeCKUi MPAKTUKYM I10
teme "HaGmronenue
anekTpoiuza" uin "N3mepenue
3apsiia OAHOBAJIEHTHOT'O HOHA"
umun "UccnenoBanue
3aBHCUMOCTH COIIPOTUBJICHHUS
TEPMOpPE3UCTOpa OT
temnepatypbl" win "CHaTtue
BOJIbT-aMIEPHOMN
XapaKTEePUCTUKHU Auoaa"

PesepBHbIil ypok. O600611IeHIE
U CHCTEeMaTu3alus 3HAaHUU 110
teme "Kunematuka"

1 educont.ru

educont.ru

162

PesepBHeIit ypok. O000IICHHE
U CHCTEMAaTH3alNs 3HAHUHN T10
teme "lunamuka"

educont.ru

163

164

165

166

167

168

PesepBHeIit ypok. O000IICHHE
n cucreMatrusanus 3HAHUH 110
teme "Cratuka TBEepaoro tena'

PesepBuriit ypok. O60011eHIE
M CHCTEMATH3aIlHs 3HAHUH 110
TeMe "3aKOHbI COXPAHEHUS B
MexaHuke"

PesepBHrIit ypok. O6001IeHIE
U CHCTeMaTH3alus 3HAaHUU 10
TeMe "OCHOBBI
MOJIEKYJISIPHO-KMHETUYECKOMN
Teopun"

PesepBHrlit ypok. O60011eHNE
U cUCTeMaTu3alus 3HaHU| 10
teme "TepMoauHaMuKa.
TennoBbie MaTuHb!"

PesepBHrIit ypok. O6001IeHHE
U CHCTeMaTH3allus 3HAaHUN TT0
TeMe "ArperaTHble COCTOSTHUSA
BelecTBa. Pa3oBbie
nepexonl”

PesepBHrIit ypok. O6001ICHHE

U CUCTeMaTu3alus 3HaHUK 110
TeMme "DnekTpuieckoe nosue"

educont.ru

educont.ru

educont.ru

educont.ru

educont.ru

educont.ru




PesepBHeIit ypok. O600IICHHE
169 U cucreMaTuisanus 3HAHUH 110

teMe "llocTossHHBIN
3JIEKTPUYECKUM TOK"

educont.ru

PesepBHeIit ypok. O600IICHHE
u cucreMaTtusanus 3HAHUU 110

170

TeMe "ToKHU B pa3InyHbIX

cpenax"

educont.ru

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

170




11 KITACC

N KoaudecTBO 3
0 JIEeKTPOHHBbIE M (PPOBLIE
Tema ypoka 4yacos P unpp
n/n o0pa3oBaTesibHbIE pecypchbl
Bcero
BzaumopeiictBue
http://school-
IMOCTOSIHHBIX MarHUTOB U )
| 1 collection.edu.ru/catalog/rubr/6ff3234e-
OBOJHHKOB C TOKOM.
;I/I[) BOJIHHKOB € TOKOM 18e5-11dc-8314-
ATHUTHOC HoJe. 0800200c92a66/110861/?
I'unoteza Amrmepa
Bekrop MarHuTHOM
uHAyKIuy. [puHomn http://school-
’ CyNepno3UIUU 1 collection.edu.ru/catalog/rubr/6ff3234e-
MarduTHBIX IIOJIEH. 18e5-11dc-8314-
JIunnm MarauTHOM 0800200c9a66/110861/?
WHIYKIAH
http://school-
MaruunTtHoe noe .
collection.edu.ru/catalog/rubr/6ff3234e-
3 MPOBOIHUKA C TOKOM. 1
0 5 18e5-11dc-8314-
fIpIT Jpetreaa 0800200c9a66/110861/?
http://school-
4 Cuita Amriepa, e€ | collection.edu.ru/catalog/rubr/6ff3234e-
HampaBJICHUE U MOIYIb 18e5-11dc-8314-
0800200c9a66/110861/?
5 Pemenne 3amau 1
[IpuMeHeHne 3akoHa http://school-
6 Awmrepa. | collection.edu.ru/catalog/rubr/6ff3234e-
DNeKTpOU3MepUTEIbHbBIE 18e5-11dc-8314-
HpI/I60pI)I 0800200c9a66/110861/?
Cwuna JlopeHnna, eé
Har aBJ'I:HI/I: 1 MOIYJIb hitp://school
7 I P Y N 1 collection.edu.ru/catalog/rubr/6ff3234e-
€HUE 3apsHKEHHO
BIDKCHIE SaPAKCEHHON 18e5-11dc-8314-
ac OZIHOPOIHO
HACTHHBL B O/HOPOIIIOM 0800200¢9266/110861/?
MarHUTHOM II0JIE
8 Pemenue 3agau 1
http://school-
9 Pa6 b 1 collection.edu.ru/catalog/rubr/6ff3234e-
abora c opeH1Ia
T8 CHIIBL JOpeHl 18e5-11dc-8314-
0800200c9a66/110861/?
10 Pemenue 3agau 1
1 MarnautHoe 11051€ B ] http://school-

BCIICCTBC.

collection.edu.ru/catalog/rubr/6ff3234e-




deppoMarHeTKH, napa-
U JMaMarHeTUKU

OCHOBHBIE CBOWCTBA

18e5-11dc-8314-
0800200c9a66/110861/?

http://school-

12 (beppoOMarHeTUKOB. collection.edu.ru/catalog/rubr/6ff3234e-
[Ipumenenne 18e5-11dc-8314-
beppoMarHeTUKOB 0800200c9a66/110861/?
13 Pemenue 3amayd 1o teme educont.ru
"MaruurtHoe moJje"
14 Pemrenue 3agad mo reme educont.ru
"MaruauTHOE ToJ1e"
SIBiaeHue
AIEKTPOMArHUTHOMN P .SChOOI_
15 mrykim, TIoTox collection.edu.ru/catalog/rubr/6ff3234e-
. 18e5-11dc-8314-
BEKTOpa MarHHTHOU 0800200c9266/110895/?
WHIYKIUU
http://school-
collection.edu.ru/catalog/rubr/6ff3234e-

16 SAC munykin 18e5-11dc-8314-
0800200c9a66/110895/?
http://school-

17 3aKoH JIEKTPOMArHUTHOMN collection.edu.ru/catalog/rubr/6ff3234e-

unaykuun Papanes 18e5-11dc-8314-
0800200c9a66/110895/?
http://school-

13 BuxpeBoe anexkrpuueckoe collection.edu.ru/catalog/rubr/6ff3234e-

nosie. Tokn Pyko 18e5-11dc-8314-
0800200c9a66/110895/?
http://school-

19 iii{:giﬁiﬂn B collection.edu.ru/catalog/rubr/6ff3234e-
18e5-11dc-8314-

HPOBOAHIKAX 0800200c9266/110895/?

20 Pemenue 3agau
http://school-

21 Ipasuo Jlerma collection.edu.ru/catalog/rubr/6ff3234e-
18e5-11dc-8314-
0800200c9a66/110895/?

NHIyKTUBHOCTB. D _SChOOI_

2 KaTylika HHIyKTHBHOCTH collection.edu.ru/catalog/rubr/6ff3234e-
18e5-11dc-8314-

B IIETTIH ITOCTOSTHHOTO TOKA 0800200c9366/110895/2

73 SIBiieHME CAaMOMHIYKIIN Y. http://school-

OJIC caMOMHAYKIIUH

collection.edu.ru/catalog/rubr/6ff3234e-




18e5-11dc-8314-
0800200c9a66/110895/?

:‘)HepI‘I/IH MAarouTHOI O

http://school-
collection.edu.ru/catalog/rubr/6ff3234e-

24 MOJISl KATYIIKU C TOKOM. 1865-11dc-8314.
DIIEKTPOMarHuTHOE T0JIe 0800200c9a66/110895/2
25 Pemenue 3amau educont.ru
0O0001EeHuEe 1 educont.ru
26 cHUCTeMaTh3alys 3HaHUH
10 TeMeE
"OnekTpoaguHaMuka"
KonTtponpsHast pabora o educont.ru
27 TeMe
"OnekTpoguHaMuka"
KonebaTenpHas cucrema. http://school-
)% CBoOOIHBIC KOJICOAHUS. collection.edu.ru/catalog/rubr/6ff3234e-
I'apmonunueckue 18e5-11dc-8314-
KOJIeOaHHS 0800200c9a66/110835/?
Kunemartuueckoe u http://school-
79 JUHAMHAYECKOE OMMCAHUE collection.edu.ru/catalog/rubr/6ff3234e-
KoJie0aTeIbHBIX 18e5-11dc-8314-
JIBYKEHUH 0800200c¢9a66/110835/?
DHepreTuyeckoe
onucanue. BeIBox
JTUHAMUYECKOTO
OIHCAHNS http://school-
30 FapMOHHUECKHX ic;lI(;ctli;;.e;:l:i;u/cataIog/rubr/6ff3234e-
e5-11dc- -
;(Z:gf:f;ifzo?; § 0800200c9266/110835/?
KUHEMAaTHYECKOTO
ONMCaHUS
http://school-
31 AMiutyzaa u dasa collection.edu.ru/catalog/rubr/6ff3234e-
KoJieOaHmit 18e5-11dc-8314-
0800200c9a66/110835/?
Ilepnon n wacrora
kosnebanuii. [lepuon httos//school.
3 :2;2;;;2;60&1{51)( collection.edu.ru/catalog/rubr/6ff3234e-
MaTeMaTU4eCKOro 1865 [1dc-8314-

MasTHUKa. [lepuon
cBOOOIHBIX KOJIEOaHMIT

0800200c9266/110835/?




IIPY’KUHHOI'O MasATHUKA

3aryxaromue KoieoaHus.

http://school-
collection.edu.ru/catalog/rubr/6ff3234e-

33 BoinyxneHHble
5 P 18e5-11dc-8314-
koiiebanust. Pesonanc
i Ham 0800200c9a66/110835/?
http://school-
collection.edu.ru/catalog/rubr/6ff3234e-
34 ABTOKOJIE0AHUS
18e5-11dc-8314-
0800200c9a66/110835/?
35 Pemenue 3amau
VYpok-koHpepeHus educont.ru
"MexaHn4YeCKUe
36 Koie0aHus B
MY3BIKQIbHBIX
MHCTpyMeHTax"
O06o06mIcHuE U educont.ru
cucreMaru3anus 3HaHuil
37 "
o TeMme "MexaHnueckue
Konebanus"
http://school-
DIEeKTpOMarHUTHBIC )
collection.edu.ru/catalog/rubr/6ff3234e-
38 KOJIeOaHusl.
K 5 . 18e5-11dc-8314-
osebare 0
TCILHBI KOHTYD 0800200c9a66/110901/?
®opmyna Tomcona.
CBs3b aMIUTATYABIL 3apsaa http://school-
YA P collection.edu.ru/catalog/rubr/6ff3234e-
39 KOHJIEHCATOpa €
N 18e5-11dc-8314-
AMILIAT
YAIOH CILTRT TOKA B 0800200c9a66/110901/?
KOJIe0aTEIbHOM KOHTYpE
http://school-
3aKOH COXpaHEeHHUs )
collection.edu.ru/catalog/rubr/6ff3234e-
40 SHEPIruU B HICATHHOM
5 18e5-11dc-8314-
KO0JIe0aTEIHLHOM KO e
M KOHTYP 0800200c9a66/110901/?
3aTyxaromue
JJIEKTPOMATrHUTHBIE http://school-
A1 KoJIeOaHusl. collection.edu.ru/catalog/rubr/6ff3234e-
BrinyXcHHBIE 18e5-11dc-8314-
DJIEKTPOMArHUTHLIE 0800200c9a66/110901/?
KoJIeOaHus
. http://school-
[TepeMeHHbI# TOK. )
collection.edu.ru/catalog/rubr/6ff3234e-
42 PesucTtop u konaeHcarop

B OCTIM MIEPEMEHHOT'O TOKa

18e5-11dc-8314-
0800200c9266/110901/?




KaTYH_IKa HUHAYKTHBHOCTHU

http://school-
collection.edu.ru/catalog/rubr/6ff3234e-

43 B [IeNU IIEPEMEHHOI'0 TOKA 18e5-11dc-8314-
0800200c9a66/110901/?
3akoH Oma s hitp: _SChOOI_
A4 S — ;cg;lIzctlul)g.e;i;i;u/cataIog/rubr/6ff3234e-
e5-11dc- -
HIEPEMEHHOTO TOka 0800200c9a66/110901/?
MOIHOCTh IEPEMEHHOTO http://school-
45 TOKa. AMIUTUTYJHOE U collection.edu.ru/catalog/rubr/6ff3234e-
JICUCTBYIOIIECE 3HAYCHUE 18e5-11dc-8314-
CHJIBI TOKA M HAIIPSKCHUS 0800200¢9a66/110901/?
http://school-
46 Pe3onanc B collection.edu.ru/catalog/rubr/6ff3234e-
AIEKTPUYECKOHN LETH 18e5-11dc-8314-
0800200¢9a66/110901/?
47 Pemienue 3anau
Uneanpubrid
Tparcdopmarop. P ,SChOOI_
48 TTpousBoCTBO, Mepeada collection.edu.ru/catalog/rubr/6ff3234e-
18e5-11dc-8314-
jﬂgﬁiﬁﬁizgmepmn 0800200c9266/110901/?
DKOJIOTUYECKUE PUCKU
IIpH IIPOU3BOJCTBE http://school-
49 AIEKTPOIHEPTUH. collection.edu.ru/catalog/rubr/6ff3234e-
KynbTypa ncnosib3oBanus 18e5-11dc-8314-
AJIEKTPOIHEPIUH B 0800200c9a66/110901/?
MMOBCEOHEBHOM KM3HU
50 Pemenue 3amau educont.ru
51 Pemenue 3aau educont.ru
0O0001eHne n educont.ru
CHCTEeMaTH3aIus 3HaHUH
52 1o TeMe
"DNeKTpOMarHuTHbIC
koJsieOanus"
MexaHu4ecKHre BOJTHBI. hip: ‘SChOOI_
53 XapakrepHeTim c1:<;IIic':ig.es:i;u/catalog/ rubr/6ff3234e-
e5-11dc- -
MEXQHITCCKIX BOTH 0800200c9a66/110835/?
54 CBoiicTBa MEXaHUYECKHUX http://school-

BOJIH

collection.edu.ru/catalog/rubr/6ff3234e-




18e5-11dc-8314-
0800200c9a66/110835/?

3ByK. XapaKTepUCTUKHU

http://school-
collection.edu.ru/catalog/rubr/6ff3234e-

55
3BYyKa 18e5-11dc-8314-
0800200c9a66/110835/?
Wndpassyk u http://school-
yibTpa3Byk. lllymoBoe collection.edu.ru/catalog/rubr/6ff3234e-
36 3arpsi3HEHUE 18e5-11dc-8314-
OKPYKAaroIlEeH cpebl 0800200c9266/110835/?
http://school-
collection.edu.ru/catalog/rubr/6ff3234e-
57 Perenue 3agau
18e5-11dc-8314-
0800200c9a66/110835/?
DNIeKTPOMarHUTHBIC Hpsfchon
53 ponsL, Usnyuenne collection.edu.ru/catalog/rubr/6ff3234e-
18e5-11dc-8314-
AJIEKTPOMATrHUTHBIX BOJIH 0800200c9a66/110835/2
OHeprus http://school-
3JIEKTPOMArHUTHBIX BOJIH. collection.edu.ru/catalog/rubr/6ff3234e-
59 CaoiicTBa 18e5-11dc-8314-
9JIEKTPOMArHUTHBIX BOJIH 0800200c9a66/110835/?
[Ikana
http://school-
ICKTPOMATHHTHBIX BOIH. collection.edu.ru/catalog/rubr/6ff3234e-
60 Hpmmeretiie 18e5-11dc-8314-
3JIEKTPOMArHUTHBIX BOJIH 0800200c9a66/110835/2
B TEXHUKE U OBITY
[TpuHUIUIIB paIUOCBS3U U
TEIIEBUICHUS. http://school-
Pannomokamnus. collection.edu.ru/catalog/rubr/6ff3234e-
o1 DIIEKTPOMarHuTHOE 18e5-11dc-8314-
3arpsi3HEHUE 0800200c9a66/110835/?
OKPYKarOIe Cpeabl
KonTpomnpHas pabora mo
62 teme "Konebanus u
BOJIHBI"
http://school-
Cger. 3akoH )
. collection.edu.ru/catalog/rubr/6ff3234e-
63 MPSIMOJIMHEHHOTO >8e5-11dc.8314-
PaclIpOCTpareiua coeta 0800200c9266/110924/?
64 Pemrenue 3agag Ha http://school-

MMPUMCECHCHUEC 3aKOHA

collection.edu.ru/catalog/rubr/6ff3234e-




IIPSIMOJIMHEMHOTO
pacIpoCTpaHEHUs CBETa

OTtpaxxeHue cBeTa.

28e5-11dc-8314-
0800200c9a66/110924/?

http://school-
collection.edu.ru/catalog/rubr/6ff3234e-

65 [Tmockoe 3epkaio.
28e5-11dc-8314-
Coepreckoe sepraro 0800200c9a66/110924/?
[Ipenomnenue cpera.
AOCOIIOTHBIN U
OTHOCHUTEJIbHBIN
IIoKa3aTellb hilp: ,SChOOI_
collection.edu.ru/catalog/rubr/6ff3234e-
66 npenomiieHus. IloaHoe
28e5-11dc-8314-
BHYTPEHICE OTPAEHHC. 0800200c9266/110924/?
IIpenenbHblii yroiu
MOJIHOTO BHYTPEHHETO
OTpaKEHUS
Pemenue 3aau Ha http://school-
67 IIPUMEHEHHE 3aKOHOB collection.edu.ru/catalog/rubr/6ff3234e-
OTpaXKEHUA U 28e5-11dc-8314-
MPEJIOMIIEHUS CBETA 0800200¢9a66/110924/?
Xox j1ydeil B mpu3Me. http://school-
68 Hucniepcus ceera. collection.edu.ru/catalog/rubr/6ff3234e-
CIOXHBINA cocTaB OeIoro 28e5-11dc-8314-
ceerta. [IBer 0800200c9a66/110924/?
JInnzel. okycHOE p: _SChOOI-
collection.edu.ru/catalog/rubr/6ff3234e-
69 PAcCTOSIHUE U ONTUYECKAs
28e5-11dc-8314-
A JTHH3BE 0800200¢9266/110924/?
ITocTtpoenue http://school-
70 n300pa’keHHi B JIMH3aX U collection.edu.ru/catalog/rubr/6ff3234e-
UX CUCTEMAX. 28e5-11dc-8314-
VYBenuueHue JUH3bI 0800200c9a66/110924/?
Pemenne 3ama4d Ha
MOCTPOEHUE
71 U300pakeHHI, educont.ru
MOJIy4a€MbIX C TOMOIIBIO
JINH3
http://school-
7 I'ma3 kak onTudeckas collection.edu.ru/catalog/rubr/6ff3234e-
cucreMa 28e5-11dc-8314-
0800200¢9a66/110924/?
73 Pemenue 3anau. [Ipenenst

IMPUMCEHHUMOCTHU




reOMETPUYECKON ONTUKHU

CxopocTh cBeTa U

http://school-
collection.edu.ru/catalog/rubr/6ff3234e-

7 METOMBI €€ U3MEPEHUS 28e5-11dc-8314-
0800200c9266/110924/?
http://school-
collection.edu.ru/catalog/rubr/6ff3234e-

75 Hucnepcus ceeta
28e5-11dc-8314-
0800200c9266/110924/?
http://school-
collection.edu.ru/catalog/rubr/6ff3234e-

76 HNHuTtepdepenius cBera
28e5-11dc-8314-
0800200c9a66/110924/?

KorepenTHbIE HCTOYHUKH. http://school-

77 VYcnoBus HaOMIOACHUS collection.edu.ru/catalog/rubr/6ff3234e-
MaKCUMYMOB U 28e5-11dc-8314-
MHUHHMYMOB 0800200c9a66/110924/?

78 Perenue 3agau educont.ru
http://school-

79 [Ipumenenne collection.edu.ru/catalog/rubr/6ff3234e-

UHTEpEPEHIIH 28e5-11dc-8314-
0800200¢9a66/110924/?
http://school-

20 Jlncbpaxins crera collection.edu.ru/catalog/rubr/6ff3234e-
28e5-11dc-8314-
0800200c9a66/110924/?

Judpaxnuonnas http://school-

31 pemérka. YciaoBue collection.edu.ru/catalog/rubr/6ff3234e-
HaOJIFOJEHUSI TIIABHBIX 28e5-11dc-8314-
MaKCHMYMOB 0800200c9a66/110924/?

82 Pemenue 3amau
http://school-

23 ITonepedyHOCTh CBETOBBIX collection.edu.ru/catalog/rubr/6ff3234e-

BosH. [lonspuzanus ceera 28e5-11dc-8314-
0800200¢9a66/110924/?

84 Pemenne 3amau
http://school-

25 CBETOBEIC SIBJICHHUA B collection.edu.ru/catalog/rubr/6ff3234e-

MIpUpPOLE 28e5-11dc-8314-
0800200¢9a66/110924/?

86 Obobmwerne 1 educont.ru

CUCTeMaTHU3anus 3HaHUU




o teme "Omrruka"

KonTponbnas pabota no

87
Teme «OnTukay
I'panuubl TpUMEHUMOCTH
KJIaCCUYECKON MEXaHUKH. http://school-
23 3aKOHBI collection.edu.ru/catalog/res/3e5f6cc3-
JJIEKTPOAUHAMUKYI U 606f-3318-065c¢-
TPUHITAT 7c2fff741f7e/?interface=catalog
OTHOCHUTEIbHOCTH
http://school-
29 IToctynatel cnennanbHON collection.edu.ru/catalog/res/3e5f6cc3-
TEOPHUHU OTHOCUTECILHOCTH 606f-3318-065¢-
7c2fff741f7e/?interface=catalog
IIpocTpancTBEHHO-
BPEMEHHOHN MHTEPBAal.
[TpeobOpazoBanms
http://school-
JlopeHnna. Yciosue )
collection.edu.ru/catalog/res/3e5f6cc3-

90 IIPUYMHHOCTH.
606f-3318-065c-

OTHOCHTENBHOCTS 7c2fff741f7e/?interface=catalog

OJHOBPEMEHHOCTH.

3ameIeHre BpEMEHU U

COKpAILICHUE JJTMHBI
http://school-

01 DHEprus ¥ UMITYJIbC collection.edu.ru/catalog/res/3e5f6cc3-

PETATUBUCTCKON YaCTHUIIBI 606f-3318-065c¢-
7c2fff741f7e/?interface=catalog

CBs13p Macchl ¢ SHEpruen http://school-

Y UMITYJIbCOM collection.edu.ru/catalog/res/3e5f6cc3-

72 PENATUBUCTCKOMN 606f-3318-065¢-

YaCTULIBI. DHEPIHs MOKOs 7c2fff741f7e/?interface=catalog
http://school-
PaBHOBecHOE TeIIIOBOE collection.edu.ru/catalog/res/3e5f6cc3-

73 HA3JIy4ECHUE 606f-3318-065¢-
7c2fff741f7e/?interface=catalog
http://school-

94 3axon cmemenns Bua collection.edu.ru/catalog/res/3e5f6cc3-
606f-3318-065c¢-
7c2fff741f7e/?interface=catalog
http://school-

95 I'unote3a M. [linanka o collection.edu.ru/catalog/res/3e5f6cc3-

KkBaHTax. ®OTOHEI

606f-3318-065¢-

7c2fff741f7e/?interface=catalog




DHeprus u UMIYJbC

http://school-
collection.edu.ru/catalog/res/3e5f6cc3-

96
dboToHa 606f-3318-065¢-
7c2fff741f7e/?interface=catalog
http://school-
Dotoapdext. OnbITH A. )
collection.edu.ru/catalog/rubr/6ff3234e-
97 I'. CroneroBa. 3akOHBI
b P 28e5-11dc-8314-
e
oTOoPpeKTa 0800200c9266/110931/?
VYpaBHeHne DMHIITEHHA http://school-
08 st hoToddekra. collection.edu.ru/catalog/rubr/6ff3234e-
"Kpacnas rpanuma" 28e5-11dc-8314-
dororddexra 0800200c9a66/110931/?
http://school-
JaBnenue cera. OnbITHI collection.edu.ru/catalog/rubr/6ff3234e-
99
I1. H. Jlebenena 28e5-11dc-8314-
0800200c9a66/110931/?
http://school-
100 BousiHoBBIE CBOMCTBA collection.edu.ru/catalog/rubr/6ff3234e-
4acTUI] 28e5-11dc-8314-
0800200c9a66/110931/?
Boumnsl ne bpoins. JlnuHa
. http://school-
BOJIHBI Ae bpoitns u -
collection.edu.ru/catalog/rubr/6ff3234e-
101 pa3Mepsl 00aacTu
28e5-11dc-8314-
JOKATH3AIIH 0800200¢9266/110931/?
JBUKYIIECHCS YaCTULIBI
http://school-
102 KopnyckynspHo- collection.edu.ru/catalog/rubr/6ff3234e-
BOJIHOBOW yaJIu3M 28e5-11dc-8314-
0800200c9a66/110931/?
http://school-
103 Judpaxius 37eKTPOHOB collection.edu.ru/catalog/rubr/6ff3234e-
Ha KpHCTaIax 28e5-11dc-8314-
0800200c9a66/110931/?
Crneuuduxa usmepeHuii B
http://school-
MUKPOMHUPE. .
collection.edu.ru/catalog/rubr/6ff3234e-
104 CoOTHOIICHUS
. . 28e5-11dc-8314-
HEOUPEACICHHOCTEH 08002009a66/110931/?
['eitzendepra
105 Pemenue rpadguaeckunx educont.ru
3a/1a4
106 Pemenue pacuéTHbix educont.ru

3aaad




KonTtponpsHas pabora o
temaMm: "OcHoBel CTO",

107 "
KopmyckynsipHo-
BOJIHOBOM JTyanin3m"
OmnbITHI IO hit hool
://school-
HCCIIEIOBAHUIO CTPOCHUS
A p collection.edu.ru/catalog/rubr/6ff3234e-
108 atoma. [Inanerapnas >8e5-11dc-8314
OJIeJIb aTOMa
MOJCI aTOM 0800200c9a66/110969/?
Pezepdopna
http://school-
collection.edu.ru/catalog/rubr/6ff3234e-
109 IToctynatel bopa 28e5.-11dc-8314
0800200c9a66/110969/?
Bunel criektpos. Criext http://school-
a . POB- p collection.edu.ru/catalog/rubr/6ff3234e-
110 YPOBHEW dHEPrUU aTOMa 28e5.-11dc-8314
Boopona 0800200c9a66/110969/?
CHoHTaHHOE U http://school-
collection.edu.ru/catalog/rubr/6ff3234e-
111 BBIHYKJICHHOE U3JIy4CHHE >8e5-11dc-8314
ceera 0800200c9266/110969/?
http://school-
112 1 collection.edu.ru/catalog/rubr/6ff3234e-
ase
p 28e5-11dc-8314-
0800200c9a66/110969/?
Hyknonnas Mmogens sanpa hit hool
://school-
T'efizenOepra-lBaneHKo.
p collection.edu.ru/catalog/rubr/6ff3234e-
113 3aps 1 MaccoBOE YUCTIO >8e5-11dc-8314
Anpa. AsoTomer, 0800200c9a66/110970/?
PagnoakTuBHOCTH
3aKoH paIuOaKTHBHOTO
pacnazaa. CoiicTBa hit hool
://school-
HOHU3H €ero
pytot collection.edu.ru/catalog/rubr/6ff3234e-
114 u3ilydeHus. BiausHue >8e5-11dc-8314
PaIHOAKTUBHOCTH Ha 0800200c9a66/110970/?
JKUBBIE€ OpPTraHU3MBI.
Jo3umerpus
OHeprus CBs31 HYKJIOHOB hit hool
://school-
B aape. SaepHbIe CHIEL.
P s1ep collection.edu.ru/catalog/rubr/6ff3234e-
115 Hedext maccsl spa.

S nepHble peakuuu.
SlnepHble peakTophl.

28e5-11dc-8314-
0800200c9266/110970/?




[Ipobnemsl ynpasisieMoro
TEPMOSIJICPHOTO CHHTE3A.
DKOJOTUYECKHE aCTICKThI
Pa3BUTHUS JCPHON
SHEPreTUKH

Meronsl perucTpanuy u

UCCJIEI0BAHUS
AJIEMEHTAPHBIX YaCTHII.
DyHIaMEeHTAIbHBIE http://school-
116 B3aUMO/JICUCTBUA. collection.edu.ru/catalog/rubr/6ff3234e-
Bapuonbl, Me30HBI U 28e5-11dc-8314-
nentoHsl. [Ipencrasnenue 0800200c9a66/110970/?
o CtangapTHON MOJCIIH.
KBapk-riroonnas mozeins
aJpOHOB
®du3suka 3a npeaenamu
CranpapTHOI MoJienu. http://school-
117 Témuas marepus u collection.edu.ru/catalog/rubr/8b74c9c3-
TEMHAas DHEPrus. 9aad-4ae4-abf9-
EnuncTBO usndeckoit €8229c87b786/110414/?
KapTHUHBI MUpa
DTanbl pa3BUTHS bips _SChOOI-
118 acTpoHOMHH, 3HaueHHe collection.edu.ru/catalog/rubr/8b74c9c3-
9aad-4ae4-abf9-
actporoMuH £8229¢87b786/110414/?
[IpuMeHUMOCTb 3aKOHOB
bu3uky 17151 00bACHEHUS http://school-
119 MIPUPOABI KOCMUYECKUX collection.edu.ru/catalog/rubr/8b74c9c3-
00BEKTOB. MeToabI 9aad-4ae4-abf9-
aCTPOHOMHUYECKUX €8229c87b786/110414/?
HUCCIEeN0BaHuN
CoBpeMeHHbIE
ONTUYECKUE TEIECKOIbI, s _SChOOI_
120 PAHOTENECKOTEL collection.edu.ru/catalog/rubr/8b74c9c3-
9aad-4ae4-abfo-
BHCATMOCGCPHAS £8229¢87b786/110414/?
ACTPOHOMHUS
Bun 3B€3aHOTO HEbA. http://school-
121 Co3sBe3nus, spKue collection.edu.ru/catalog/rubr/8b74c9c3-
3BE3MbI, INTAHETHI, UX 9aad-4ae4-abfo-
BUIIMMOE IBHKCHHIE €8229c87b786/110414/?
122 Conneynas cucrtema. http://school-

Comnure. Conneunas

collection.edu.ru/catalog/rubr/8b74c9c3-




aKTUBHOCTL. MICTOUHUK
sHepruu CosHIA U 3BE3]

3BE31bI, NX OCHOBHBIE

9aad-4ae4-abf9-

€8229c87b786/110414/7?

http://school-

XapaKTEPUCTUKH. -
123 i collection.edu.ru/catalog/rubr/8b74c9c3-
parpaMma
g p . 9aad-4ae4-abf9-
CHCKTPATILHBIH flace €8229c87b786/110414/?
CBETUMOCTD
http://school-
124 3Be3/1bI TIIaBHOH collection.edu.ru/catalog/rubr/8b74c9c3-
IOCJICA0OBATEIbHOCTH 9aad-4ae4-abf9-
e8229c87b786/110414/?
Bnytpennee crpoenue
3B€371. COBpeMEHHBIE
http://school-
MIPEJICTaBJICHUS O -
collection.edu.ru/catalog/rubr/8b74c9c3-
125 MIPOUCXOXKICHUU U
C 9aad-4ae4-abf9-
IBOJIIOHHI L0 1 €8229c87b786/110414/?
3BE3. OTambl )KU3HU
3BE3]T
Mneunsrii [1yte — Hama http://school-
126 I'anaktuka. Tunel collection.edu.ru/catalog/rubr/8b74c9c3-
ranakTuk. YEpHbIe ABIPHI 9aad-4ae4-abf9-
B SIIpax TalaKTHUK €8229c87b786/110414/?
Bcenennas. Pacmvpenue
. http://school-
Bcenennoii. 3akon i
collection.edu.ru/catalog/rubr/8b74c9c3-
127 Xabb6mna. Teopus
5 9aad-4ae4-abf9-
O/IbIIOTO B3PHIBA. €8229¢87b786/110414/?
PenukroBoe uznydenue
MacirrabHas CTpyKTypa hitp://school
. PYKTYP collection.edu.ru/catalog/rubr/8b74c9c3-
128 Bcemennoii.
M 9aad-4ae4-abf9-
crarajaituia €8229c87b786/110414/?
http://school-
129 Hepeménnsie npobiieMsl collection.edu.ru/catalog/rubr/8b74c9c3-
aCTPOHOMUHU 9aad-4ae4-abf9-
e8229c87b786/110414/?
Pu3nYecKuil NPAKTUKYM
o teme "HccneqoBanue
MarHUuTHOTO IT0JIS
130 IMOCTOSIHHBIX MarHUTOB" educont.ru

nnu "UccaenoBanue
CBOMICTB
dbeppoMarseTuKoB" UiIn




"UccnenoBaHue aQeiicTBUS
[IOCTOSHHOIO MarHuTa Ha
pamMKy ¢ TOKOM"

131

132

133

DuU3nYECKUH MPAKTUKYM
no teme "U3mepenue
cuiibl Amnepa" uinu
"N3y4yeHne 3aBUCUMOCTH
cuibl AMIiepa OT CHIIbI
toka" win "OnpeneneHue
MarHUTHOM MHIYKIIUU HA
OCHOBE U3MEPEHHUSI CUJITBI
Awmmnepa"

Pu3n4ecKuil NPAKTUKYM
o teme "UccneqoBanue
SIBJICHUS
3JIEKTPOMArHUTHOMN
WHIYKIUU'" WK
"OnpeneneHre HHIYKIUU
BUXPEBOTO MarHUTHOTO
rmoJis"

Ou3nyecKuil MPakTUKyM
o Teme "MccaenoBanue
SIBJICHHS] CAMOMHTYKIIUH"
unn "Coopka Moenu
JIEKTPOMArHUTHOTO
reHeparopa"

educont.ru

educont.ru

educont.ru

134

Pu3NYeCKU IPAKTUKYM
o teme "U3mepenue
nepuo/ia CBOOOIHBIX
KoJie0aHUI HUTSIHOTO U
HNPYXKUHHOTO MasiTHUKOB"

educont.ru

135

Pu3nYeCKUu IPAKTUKYM
1o TeMe
"IIpeobpa3zoBanue
SHEPTUU B NPYKUHHOM
MasiTHUKe"

educont.ru

136

Pu3n4eCcKu IPAKTUKYM
o teme "HccneqoBanue
IIEPEMEHHOT0 TOKA Yepe3
IIOCJIEI0BATEIILHO
COCINHEHHBIE
KOHJEHCATOp, KaTyIIKY U

educont.ru




pesuctop" uinm
"UccnenoBanue paboThI
HCTOYHHKOB CBETa B IIETIH
MePEMEHHOTO TOKa"

137

Pu3n4eCcKuil IPAKTUKYM
no teme "M3yuenue
MapaMeTpOB 3BYKOBOM
BOJIHBI"

educont.ru

138

DuU3NYECKUH MPAKTUKYM
no teme "M3mepenue
MIO0Ka3aTesl MPeTOMIICHUS
crexna" win "llonydyenue
M300pakKeHHs B CUCTEME
U3 IJIOCKOTO 3epKajia u
JUH3BL"

educont.ru

139

140

141

142

Pu3n4ecKuil NPAKTUKYM
no teme "HccnenoBanue
3aBHCUMOCTH (POKYCHOTO
paccTosiHUS OT BelIeCTBa
(Ha mpuMepe KUIIKUX
muH3)" wim "3Mmepenue
(OKYCHOTO pacCTOSTHUS
pacceuBaronuX JUH3"

Pu3nUeCcKuil IPAKTUKYM
no teme "HabGmoenue
T paKIuy,
UHTEepPEpEeHIINU U
noJisipu3anuu ceera”

Pu3n4eCKu IPAKTUKYM
no teme "OnpeneneHue
UMITyJIbCa U SHEPTUU
PENATUBUCTCKHUX YaCTHUI]
(mo dororpadusim TpexoB
3apsKEHHBIX YaCTHIL B
MarHuTHOM TioJie)"

Du3n4eCcKu IPAKTUKYM
no teMe "M3mepenune
noctostHHOM [imaHka Ha
OCHOBE HMCCIIEJOBAHUS
dotorddexra" nnm
"UccnenoBanue
3aBUCUMOCTH CHJIBI TOKa

educont.ru

educont.ru

educont.ru

educont.ru




143

4yepe3 CBETOAUO] OT
HanpspkeHus"

DuU3NYECKUH MPAKTUKYM
o teme "HccneqoBanue
CIIEKTpa pa3peKeHHOTO
aTOMapHOI0 BOJIOPOJA U
M3MEPEHUE MOCTOSTHHOMN
Pun6epra"

educont.ru

144

DuU3NYECKUH MPAKTUKYM
o teme "HccnegoBanue
paaroakTUBHOTO (hOHA C
HCIOJIb30BaHUEM
no3umMeTpa uin
"N3yueHune norioneHus
OeTa-4acTuLl
alroMUHUIEM"

educont.ru

145

146

Pu3n4ecKuil NPAKTUKYM
no Teme "HaGmronenus
3BE31HOrO Heba
HEBOOPYKEHHBIM TTIa30M
C HCIOJIb30BaHHEM
KOMITbIOTEPHBIX
MIPWIOKEHUH IS
OTIpEICTICHUS TTOJIOKEHUS
HEOECHBIX 0OBEKTOB Ha
KOHKPETHYIO JIaTy:
OCHOBHBIE CO3BE3IUSA
CesepHoro nosymapus 1
SApKHE 3BE3bI" WIIN
"HabmroieHus B TENECKOI
JlyHbl, muiaxer,
TYMaHHOCTEHN U 3BE3HBIX
CKorieHun"

O6o06menue u
CUCTEeMAaTH3aIHsl 3HAHHH.
Ponb pusuku u
ACTPOHOMHH B
9KOHOMHUYECKOM,
TEXHOJIOTHYECKOM,
COILIMAJILHON U DTUUECKOU
cdepax AesITeTbHOCTH
YeloBeKa

educont.ru

educont.ru




O060061IEeHNE U educont.ru
cucTeMaTu3alus 3HaHuH.
Ponb 1 MecTo dusznku u
147 ¢ 1
aCTPOHOMUH B
COBPEMEHHOM HAay4HOM
KapTUHE MHUpa
O060061IEeHNE U
cucTeMaTu3alus 3HaHuH.
Ponb dusnueckoii Teopun
B (hopmupoBaHumn
MpEJCTaBICHUN O
W3UYECKOU KapTHHE
148 ¢ P . 1 educont.ru
MUpa, MECTO (PU3NIECKOI
KapTUHBI MUpPa B 00IIEM
PAlYy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJCTaBICHUN O
IpUpoJIe
http://school-
O06o06mIcHuE U -
. collection.edu.ru/catalog/rubr/6ff3234e-
149 cucTeMaTHu3alus 3HaHui 1
K . 28e5-11dc-8314-
Ho Teme “RHHeMatHKa 0800200c9a66/110955/?
http://school-
0O00011eHue n )
150 . 1 collection.edu.ru/catalog/rubr/6ff3234e-
cucTeMAaTu3alusg 3HaHUH
K B . 28e5-11dc-8314-
Ho Teme “RHHeMatHKa 0800200c9a66/110955/?
http://school-
0O00011eHue 1 )
151 . | collection.edu.ru/catalog/rubr/6ff3234e-
cucTeMAaTU3aInsg 3HaHUI
10 TEME "HHEaMMKa" 28¢5-11dc-8314.
0800200c9a66/110955/?
0O0001eHue u http://school-
150 cucTeMaTu3alus 3HaHui | collection.edu.ru/catalog/rubr/6ff3234e-
o teMe "CraTuka 28e5-11dc-8314-
TBepJoro rena" 0800200c9a66/110955/?
0O00011eHne 1 http://school-
153 cucTeMaTu3alus 3HaHui | collection.edu.ru/catalog/rubr/6ff3234e-
o TeMe "3aKOHEI 28e5-11dc-8314-
COXpaHCHUSI B MEXaHHKE" 0800200c9a66/110955/?
0O00011eHne 1
. http://school-
cucTeMaTu3ausa 3HaHUi -
" collection.edu.ru/catalog/rubr/6ff3234e-
154 1o TeMe "OCHOBBI 1

MOJIEKYJISIPHO-
KMHETH4YeCcKoU Teopun"

28e5-11dc-8314-
0800200c9a66/110955/?




O060061IEeHNE U
cUCTeMaTHU3anus 3HaHUN

http://school-
collection.edu.ru/catalog/rubr/6ff3234e-

155 110 TeMe
. 28e5-11dc-8314-
TepmozHaMHia. 0800200c9a66/110955/?
TennoBbie MamIuHbBL"
O6o0meHue u
cHCTEeMaTHU3alus 3HaHUH hitp: _SChOOI_
collection.edu.ru/catalog/rubr/6ff3234e-
156 1o TeMe "ArperaTHbie
28e5-11dc-8314-
COCTOHIA BEMECTRa. 0800200c9266/110955/?
®azoBkle Iepexoab"
O6o0meHue u http://school-
157 CHCTEeMAaTH3aIus 3HaHUU collection.edu.ru/catalog/rubr/6ff3234e-
1o TeMe "DIIeKTpUIEcKoe 28e5-11dc-8314-
mose" 0800200c9a66/110955/?
O6o0mmeHue u http://school-
158 cucTeMaTu3alus 3HaHui collection.edu.ru/catalog/rubr/6ff3234e-
1o Teme "IloCcTOSHHBII 28e5-11dc-8314-
ANEKTPUIECKUIN TOK" 0800200c9a66/110955/?
O06o06mIcHuE U http://school-
159 cucTeMaTu3alus 3HaHui collection.edu.ru/catalog/rubr/6ff3234e-
o Teme "Toku B 28e5-11dc-8314-
pa3IUYHbIX cpenax” 0800200c9a66/110955/?
O6o0menue u http://school-
160 cUcTeMaTH3alus 3HaHu collection.edu.ru/catalog/rubr/6ff3234e-
1o Teme "MarauTHoe 28e5-11dc-8314-
moJie" 0800200c9a66/110955/?
PesepBHBIi1 ypOK. educont.ru
O6o0menue u
161 CHCTEeMAaTH3aIus 3HaHUU
10 TeMe
"OneKTpoMarHuTHas
MHIYKIUA"
PesepBHBIi ypOK. educont.ru
0O00011eHne n
162 CHCTEMAaTU3alys 3HaHUH
mo TeMe "MexaHndecKkue
KoJsreOanus"
PesepBHBIi ypOK. educont.ru
0O00011eHne 1
163 CHCTEMAaTU3alys 3HaHUH

1o TeMe
"DeKTpOMarHuTHbIC




164

165

166

167

168

169

170

KkoJicbanus"

Pe3epBHBIii ypOK.
0O0001EeHue 1
CHCTEMAaTH3alMs 3HaHUH
1o Teme "MexaHudecKue
U DJIEKTPOMArHUTHBIE
BOJIHBI"

Pe3epBHBIii ypOK.
0O0001EeHuEe U
cucTeMaTu3aIusg 3HaHui
o TeMe "Ontuka"

PesepBHBIil ypoK.
O06o0061IEHNE U
CHCTEMAaTH3alMs 3HaHUH
o teme "OcuoBel CTO"

PesepBHBIil ypoK.
O06o0061IEHNE U
cucTeMaTru3anus 3HaHUI
10 TeMe
"KopmyckynspHo-
BOJIHOBOM JTyayin3m"
PesepBHBIi ypOK.
O6o0061eHne u
crucTemMaTu3alus 3HaHU
no teme "®uznka aroma"

PesepBHBIi1 ypOK.
O06o06mIeHNE U
CHCTEMAaTH3alusl 3HaHUH
1o Teme "®usnka
aTOMHOTO si/Ipa U
AJIEeMEHTapHBIX YacTuil"

PesepBHBIi ypOK.
O06o06mIeHNE U
CHCTEeMaTH3aIis 3HaHUH
o TeMe "DJIEeMEHTHI
acTpodpuzuxu”

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

170

educont.ru

educont.ru

educont.ru

educont.ru

educont.ru

educont.ru

educont.ru
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