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PABOYAS ITPOT'PAMMA
yueOHoro npeamera «@Pu3uka»
10-11 kaacc (yriay6JieHHbIi YPOBEHD)



COIAEPKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. Hayunblid MeTOA MO3HAHUS PUPOABI.

®uzuka — QpyHgaMeHTadbHas Hayka o mpupoje. HayuHblii MeTo mo3HaHUs U
METO/IbI UCCIIeNOBAaHUS (U3UUECKUX SIBJICHUH.

OKCIEpUMEHT M Teopus B IpolLecce IMOo3HaHus npupoasl. HaOmroneHue u
AKCIIEPUMEHT B (PU3UKE.

CnocoObl  u3MepeHuss (U3MUECKUX BEJIWYMH (aHAJIOrOBbIE U LHU(PPOBHIE
M3MEPUTEIIbHBIE MPUOOPHI, KOMIBIOTEPHBIE TaTYUKOBBIE CUCTEMBI).

[lorpemHocT  u3MepeHUil  (Pu3MUEeCKHMX  BeAMYMH  (aOCOMIOTHAs |
OTHOCHUTEIIbHAS).

MonennpoBanue (U3NYECKUX SBICHUA U TPOLECCOB (MaTepuaibHas TOUKa,
abCOMIOTHO TBEPJOE TEINO, UICANIbHAS KHUJIKOCTh, UJICANIbHBIN ra3, TOYEUHBIN 3apsn).
I'mnore3a. ®U3NYECKUI 3aKOH, TPAHULIBI €0 MPUMEHUMOCTU. DPHU3nyeckas TeOpHsl.

Ponb 1 MmecTo pusuku B popMUpPOBAHUU COBPEMEHHOM HAYyYHOU KapTUHBI MUDA,
B IIPAKTUYECKOM AECATEIBHOCTH JTHOJEH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKYM.

W3mepenne cuibl TOKA M HAIIPSDKEHUS B LIENH ITOCTOSIHHOTO TOKA IIPU ITOMOIIN
AHAJIOrOBBIX U IIU(POBBIX U3MEPUTEIBHBIX TPHOOPOB.

3HaKOMCTBO ¢ HuUGpoBoi maboparopueil no ¢usuke. [Ipumepsl n3MepeHus
(u3nYeCKUX BETUYHMH TP MOMOIIY KOMIBIOTEPHBIX JaTUUKOB.

Pa3znen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanuueckoe nBHkKeHHE. OTHOCHUTEIBbHOCTh MEXAHMYECKOTO JIBHIKECHHS.
Cucrema orcuéra.

[Ipsimast u oOpaTHas 3a/1a4u MEXaHUKHU.

Paanyc-BexkTop MarepuanpbHOW TOYKH, €ro NPOEKIUU HAa OCH CHUCTEMBI
KoopauHaT. TpaekTopus.

[Tepemernienne, CKOpPOCTh (CpeaHssl CKOPOCTb, MTHOBEHHAs CKOPOCTh) U
YCKOPEHHE MAaTEepUaIbHOM TOYKH, MX IPOEKUMU HA OCH CHUCTEMBbl KOOpAMHAT.
CroxeHue nepeMenieHuil u CI0KEHUE CKOPOCTEN.

PaBHOMEpHOE M paBHOYCKOPEHHOE MNPSIMOJUHEHHOE IBUKEHUE. 3aBUCHUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS U MYTU MaTepUalbHOW TOYKH OT BPEMEHU M HX
rpauKu.



CBoOomHOe manmeHue. YCKopeHuWe CBOOOJHOTO maaeHus. J[BrkeHuWe Tena,
OpOILIEHHOTO TMOJA YIJIOM K TOPU30HTY. 3aBHUCHUMOCTh KOOPAMHAT, CKOPOCTH U
YCKOPEHHSI MAaTEpUATIbHON TOUKH OT BPEMEHU U UX TpaPUKU.

KpuBonuneitHoe nBuxeHue. [[BUKeHNE MaTEpUAIbHON TOYKU MO OKPYKHOCTH.
VYrnoBas u  smHedHas  ckopocTh. Ilepwogy u  wacrtota — oOpalieHwusl.
LlenTpocTpeMuTenbHOE (HOPMAJIBHOE), KAacaTeIbHOE (TaHM€HUMAIbHOE) M IOJHOE
YCKOPEHNE MAaTEPUAIBHON TOUKH.

TexHuyeckre YCTpOMCTBA M TEXHOJOTHMYECKHUE MPOLECCHL:  CIUIOMETD,
IBW)KEHUE CHAPSAOB, LIEMHBIE, IIECTEPEHYATHIE U PEMEHHBIC MEPEayu, CKOPOCTHBIE
JTUQTHL.

Jlemoncmpayuu.

Mogenp cucTemMbl OTCUETA, WILTIOCTPAIUS KUHEMATHYECKUX XapaKTEPHUCTHK
JBH)KCHUSL.

Crioco0bl uccieoBaHus IBUKEHUI.

NnnrocTpanus npeaeinbHoro nepexoia i N3MEpeHHe MTHOBEHHOM CKOPOCTH.

[IpeoOpazoBaHue NABUKEHUN C UCTIOIb30BAHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AYXE U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmtonenue nBuxkeHHUs Tena, OpOUIEHHOTO TMOJA YIJIOM K TOPU30HTY U
TOPU30HTAJIBHO.

HamnpaBnenue ckopocTy pH IBH>KEHHUH 110 OKPY’KHOCTH.

[IpeobpazoBanue yrioBoil CKOPOCTH B PEAYKTOPE.

CpaBHeHME MyTEH, TPAEKTOPHU, CKOPOCTEN ABMKEHUS OJTHOIO U TOTO K€ Teja B
pa3HBIX CUCTEMaX OTCUETA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, nPAKMUKYM.

N3yueHne HEpaBHOMEPHOTO [BMKEHHSI C LIEJIbIO ONpPENeNEeHUss MIHOBEHHOMU
CKOPOCTH.

N3mepenne yCKOpeHUs IpH MPSMOJIMHEMHOM PaBHOYCKOPEHHOM JBWKEHHUH 10
HaKJIOHHOM IIOCKOCTH.

HccnepoBanne 3aBUCUMOCTH IyTH OT BpPEMEHM MpPU PABHOYCKOPEHHOM
JBIKCHUU.

N3mepenue yckopeHus: CBOOOJHOTO MajeHus (PEKOMEHI0BAHO HUCIIOIb30BaHHE
1 poBoit TabopaTopun).

N3yueHue ABMKEHUS Tena, OpOLIEHHOTO TOPU30HTaNBHO. [IpoBepka rumnoressl o
IIPSIMOU MPONOPLHUOHAIBHON 3aBUCUMOCTH MEXKY AAJIbHOCTBIO NOJIETA U HAYaJIbHOU
CKOPOCTBIO Tela.

N3yueHne nABMKEHUS Tella IO OKPY)KHOCTH C TIOCTOSHHOM 1O MOAYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH TEpHOJa OOpallleHUs] KOHMYECKOr0 MAasiTHHUKA OT
€ro napameTpoB.



Tema 2. Jlunamuxa.

IlepBoiii 3akoH Hprotona. HuepumansHbeie cucteMsl oTcu€ra. IIpuHuumn
oTHOocuTenbHOCTH ['ammies. HeuHepruaibHble cucTeMbl OTCYETA (OIpeEnETeHUE,
IPUMEPHI).

Macca tena. Cuna. [IpuHIUI Cyneprio3uiuy CUll.

Bropoi 3akon HproToHa 111 MaTepuanbHOM TOYKH.

Tperuit 3axkoH HproTOHA U151 MaTEpUATIBHBIX TOYEK.

3aKOH BCEMUPHOIO TATOTEHUSA. DKBUBAJIEHTHOCTh TPABUTALIMOHHON U UHEPTHOMN
MAacChl.

Cuna TsoKecTH. 3aBUCUMOCTb YCKOPEHHsI CBOOOJHOIO MaJ€HUsI OT BBICOTBI Ha/J
MOBEPXHOCTHIO IUIAHETHI U OT Teorpaduieckoil MupoThl. [IBukeHre HEOECHBIX Tell U
UX CITyTHUKOB. 3akoHbl Kemepa. I1epBast kocMuueckasi CKOPOCTb.

Cuia ynipyroctu. 3akoH ['yka. Bec Tena. Bec tena, IBHKyIIETOCS C YCKOPEHHUEM.

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHMs CKOJIBXEHUS U CUJla TPEHUS MOKOSI.
Koaddumument tpenunsa. Cuna conpoTUBICHUS NPU JBUKEHUU TeNa B KUIAKOCTH WA
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHTEJIBHOTO JIBUKEHHS.

Hasnenue. 'mapocratnyeckoe nasienue. Cuiia Apxumena.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: ITOAIIUITHUKH,
JNBUKECHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu.

Habnronenue ABmKeHUS Tel B MHEPLHMAIBHBIX M HEHMHEPLUHUAIBHBIX CHCTEMAaX
OTCYETA.

IIprHIMI OTHOCHUTENIBHOCTH.

Kauenne nByX HWIMHAPOB WM MIAPOB PA3HOM MacChl C OJWHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIbHO HEMHEPIIMATIBHON CUCTEMBI OTCYETA.

CpaBHEHME PABHOJAEHCTBYIOIIEH NMPHIIOKEHHBIX K TEIy CHJI C IIPOU3BEICHUEM
Macchl Tejla Ha €ro YCKOPEHHUE B HHEPLMAILHON CUCTEME OTCUETA.

PaBeHCTBO cwil, BO3HUKAIOIIMX B PE3YJIbTATE B3aUMOIECUCTBUS TEII.

N3mepenune macc 1o B3auMoAEHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM MOABEME U ITAJICHUH.

LleHTpOoOEKHBIE MEXaHNU3MBI.

CpaBHeHUE CHJI TPEHUS MTOKOSI, KAYEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyM.

N3mepenrie paBHOACHCTBYIOUIEH CHII TIPU JBXKEHUHM OpycKa MO HAKJIOHHOU
IIJIOCKOCTH.

[IpoBepka rumoTe3sl O HE3aBUCMMOCTH BpPEMEHU JBHXKEHHS Opycka IO
HAKJIOHHOW IJTIOCKOCTH HA 33JaHHOE PACCTOSIHUE OT €r0 MACCHI.



HccnegoBanne 3aBUCUMOCTH CUJI YOPYTOCTH, BO3HHUKAIOIIMX B NPYXKUHE H
pPE3MHOBOM 00pasiie, OT uxX AehOpMaIIHH.

N3ydyeHne ABUMIKEHUSI CUCTEMBI TEJ, CBA3AHHBIX HUTHIO, NEPEKUHYTOM 4YeEpe3
NErKuit OJIOK.

N3mepenne koddduimenta TpeHUS IO BEIMYMHE YTIOBOTO KO3 (UIMEHTA
3aBucUMOCTHU Frp(N).

HccnenoBanne NBUKEHHA OpyCKa MO HAKJIOHHOM IJIOCKOCTH C MEPEMEHHBIM
K02 (P pUIIMEHTOM TpEHHUS.

N3ydenune nBUAKEHUS Ipy3a HA Baly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOcomoTHO TBEpAOE Tenmo. I[locTynmaTenpbHOe M BpalllaTeIbHOE IBUXKEHUE
TBEpPIOTO TeNa. MOMEHT CUJIbl OTHOCUTENBHO OCH BpalieHus. [lnedo cunbl. CrnoxxeHnue
CUJI, IPUJIOKEHHBIX K TBEpOMY Texy. LIeHTp TskecTH Tena.

YcnoBus paBHOBECHS TBEPAOIO TeIA.

YcroitunBoe, HeyCcTOHYNBOE, O€3pa3IMYHOE PABHOBECHE.

TexHuyeckre yCTPOWCTBA M TEXHOJOTMYECKHE IPOLECCHI: KPOHIUTEMH,
CTPOUTENBHBIN KpaH, pelIETYaThle KOHCTPYKIUU.

Jemoncmpayuu.

VY ciioBusl paBHOBECHS.

Bunsl paBHOBECHS.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomul, npaKkmukKym.

Hccenenosanue yciioBuil paBHOBECHs TBEPAOTO TeJA, UMEIOLIETO OCh BPAICHUS.

KoHcTpyrnpoBaHne KpOHIITENHOB U PaCUET CHII YIIPYTOCTH.

N3ydenune ycTOMUUBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOMIAb ONOPBI.

Tema 4. 3akonvl coxpanenus 6 MexaHukxe.

Nmnyneec MaTepuanbHOW TOUYKHM, CUCTEMBI MaTepHalbHbIX TOueK. LleHTp macc
CHUCTEMbI MAaTEpUAIIbHBIX TOUEK. Teopema o IBH>KEHUU LIEHTPa Macc.

NMnynibe CUIIbl 1 MU3MEHEHHE UMITYJIbCA Tea.

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTuBHOE IBHKCHUE.

MomeHT wumIiyiabca MarepuainbHOW TOukU. [IpeacraBienue O coxpaHeHUH
MOMEHTA UMITYJIbCa B IEHTPAIbHBIX MOJISX.

PaGota cuibl Ha MajoM M Ha KOHEYHOM mepemenieHuu. ['paduueckoe
npeACcTaBieHuEe padOThl CUIIBI.

MoOIIHOCTb CHUJIBI.

Kunetndeckass »Hepruss MaTepHaJbHOW TOUYKH. Teopema 00 W3MEHEHUU
KUHETUYECKON YIHEPTUU MATEPUAIIBHON TOUKHU.

[loTeHUIMaNbHBIE W HENOTEHIMAIbHbIE CHJbl. [loTeHIManbpHAs SHEPrus.
[ToTennuanbHas 3Heprus ynpyro aedopMuUpoBaHHOW NpykuHbI. [loTeHunanbHas



SHEPrus Tena B OAHOPOJIHOM I'PABUTALMOHHOM MoJie. [loTeHunanbHas 3Heprus Tena B
IPABUTALMOHHOM TI0JI€ OJHOPOAHOrO miapa (BHYTpM M BHe mapa). Bropas
KOCMHYECKAsi CKOPOCTh. TpeThsi KOCMHUYECKasE CKOPOCTb.

CBsi3b pabOThl HEMOTEHIMAIBHBIX CUJI C U3MEHEHHEM MEXaHHYECKOW IHEpruu
CUCTEMBI TeJl. 3aKOH COXPAaHEHHSI MEXaHUYECKOW SHEPTUH.

Yrpyrue u Heynpyrue CTOIKHOBEHHS.

VYpaBHenue bepHyum U1 MOCaNbHOM JKUAKOCTH Kak CJIEACTBUE 3aKOHA
COXpaHEHUSI MEXaHUYECKON IHEPTHH.

TexHuyeckre yCTpOWCTBA U TEXHOJOTHUECKHE MPOLECCHI: JIBUKEHUE PAKET,
BOJIOMET, KOMEP, MPYKUHHBIN MUCTOJIET, THPOCKOI, (PUTYyPHOE KaTaHUE HAa KOHbKaX.

Jlemoncmpayuu.

3aKOH COXpaHEHUS UMITYJIbCA.

PeaktuBHOE NBUXKEHUE.

N3MepeHne MOIIHOCTY CUJIBL.

W3MeHeHue 3Hepruu Tena Mpu COBEPIIEHUN PabOTHI.

B3anmHbIE mpeBpalieHUs] KWHETHYECKOM W NOTEHUUAIBHOW DJHEPTHM IpHU
JNEUCTBUM HA TEJIO CUJIbI TSYKECTU U CHJIBI YIIPYTOCTH.

CoxpaHeHue SHEePTUH MPU CBOOOTHOM TaICHUH.

Yuenuueckuit skcnepumenm, nabopamopnuie padomol, npaKkmukKym.

N3mepenne nmnyiibca Tena o TOpMO3HOMY Iy TH.

N3mepenne cuiibl TATH, CKOPOCTA MOJEIH 3JIEKTPOMOOMIISE U MOIIHOCTH CHJIbI
TATH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHIIBI.

Hccnenoanne coxpaHeHHs! UMITYJIbCa ITPU YIIPYTOM B3aUMOJENCTBHM.

N3MepeHne KHHETUYECKON YHEPTHUH TEJIA 10 TOPMO3HOMY Iy TH.

CpaBHEHHME U3MEHEHHS TMOTEHIIMAIBHOW DHEPTUU MPYKUHBI C pabOTOW CHIIBI
TPEHUSL.

Omnpenenenve pabOThl CHJIBI TPEHUS TPU JABMKCHUM Teja IO HAKIOHHOMN
IJIOCKOCTH.

Paznen 3. Modsiekyisipuasi pu3nka 1 TepMOJIMHAMUKA.

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOT meopuu.

OcCHOBHBIE TOJOXKEHUSI MOJEKyJsIpHO-KuHeTH4ecko Tteopuu (MKT), wnx
onbITHOE o0ocHOBaHue. Juddy3us. bpoyHoBckoe ABMKeHHE. XapaKTep IBUKEHUS U
B3aUMOJICMCTBUS YaCTHULl BelIeCTBA. MoJenn CTpOCHUS Ta30B, )KUAKOCTEW U TBEPIBIX
Teld U OOBSCHEHHE CBOMCTB BELIECTBA Ha OCHOBE ATUX Mojened. Macca u pazmepsl
MoJsiekyn (atomoB). KonndecTBo BemiectBa. [locTtostHHas ABoraapo.

TeroBoe paBHOBecue. Temmepatypa u cnocoOwl e€ usMmepenus. Illkama
temneparyp Llenbcus.



Mopenp uaeanbHOTO ra3a B MOJIEKYJIIPHO-KMHETUYECKOW TEOPUU: YACTHUIIBI I'a3a
JIBWKYTCS Xa0TUYECKU U HE B3aUMOJECHCTBYIOT APYT C IPYTOM.

l'azoBbie 3akoHbl. YpaBHeHue MenjaeneeBa—Knanelipona. AOGcomoTHas
Ttemriepatypa (mkana temneparyp KensBuna). 3axon Jlanbrona. M3omporiecchl B
u7eallbHOM Ta3e C TOCTOSHHBIM  KOJMYECTBOM BemecTBa. [ 'padudeckoe
MIPEICTABICHUE U30MPOLECCOB: U30TEPMA, U30X0Pa, U300apa.

CBs13b MEXKy TaBJICHUEM U CPEJIHEN KMHETHUYECKOW SHEPTUEN MOCTYATEIbHOTO
TEIJIOBOTO  JBMXKEHUST MOJIEKYJl HJI€aJbHOTO Tra3a (OCHOBHOE YpaBHEHHE
MOJIEKYJIIPHO-KUHETUYECKON TEOPUU UI€aIbHOTO ra3a).

CBs13b aOCONIIOTHOM TeMIIEpaTypbl TEPMOAUHAMUYECKON CUCTEMBI CO CpEIHEN
KMHETUYECKOW SHEPTUEH MOCTYIATEIbHOIO TEIIOBOTO IBUKEHUS €€ YaCTHII.

TexHuyeckre YCTpPOMCTBA M TEXHOJOTHMYECKHUE MPOLECCHI: TEPMOMETP,
OapomeTp, MoyyeHue HaHOMaTepUasoB.

Jemoncmpayuu.

Mopenu IBUKEHHS YaCTUL] BEILECTBA.

Mopens OpOyHOBCKOTO JBUKEHUS.

Buneopoinuk ¢ 3anuceio peaibHOro OpOyHOBCKOTO JIBUKEHHUS.

Huddysus KUIKOCTEH.

Mopens onbita lITepHa.

[IpuTskeHnEe MOJIEKYII.

Mopenu KpuCTaIINYECKUX PEMIETOK.

Habntoienue u ncciaenoBaHue U30MpoLECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKYM.

HccnenoBanne mporecca yCTAHOBIEHHS  TEIUIOBOTO  PAaBHOBECHs MNP
TEII000MeHE MEXKIy Topsiueit U XOJIOAHOM BOJOM.

N3yueHne H30TEPMUYECKOrO Mponecca (pPEeKOMEHAOBAHO HCIIOJIb30BAaHUE
1upoBoit TabopaTopun).

N3ydenue n30X0pHOTo mnpoiecca.

N3yuenune nzobapHOro mnpoiecca.

IIpoBepka ypaBHEHUS COCTOSHHUSL.

Tema 2. Tepmoounamuxa. Tennoevie mawiunul.

Tepmonunamuueckass (T[]) cucrema. 3amaHue BHENIHMX YCJIOBHM st
TEPMOJUHAMHUYECKON CHCTEMBI. BHemHue M BHyTpeHHHE mnapameTpsl. [lapamerpsl
TEPMOJUHAMHYECKON CHUCTEMBI KaK CPEJIHHUE 3HAYEHUs BEJIMYMH, ONHCHIBAIOIINX €€
COCTOSIHME Ha MUKPOCKOITUYECKOM YPOBHE.

Hynesoe Hauanmo  tepmoauHamuku.  CaMmomnpou3BoJibHAs  penakcaius
TEPMOJUHAMHUYECKON CUCTEMBI K TEIUIOBOMY PAaBHOBECHIO.

Mopenp nieanbHOro ra3a B TepMOJMHAMUKE — CUCTEMA YPABHEHUN: YPaBHEHUE
MenpneneeBa—KnamneipoHa ¥ BBIpAKEHHE JJISI BHYTPEHHEW DHEpPruU. Y CIOBHUS



MIPUMEHUMOCTH 3TOM MOJEJIN: HU3Kasi KOHIEHTPALIHS YaCTHIL, BBICOKHE TEMIIEPATYPHI.
BripaykeHue 11 BHyTpEHHEN YHEPTUM OJJTHOATOMHOI'O UJICAJIBHOTO Iasa.

KBa3ucrarnueckue u HeCTaTHUECKUE MPOLECCHI.

OnemeHTapHasi pabota B TepMoauHamuke. Brruncnenue paboTel mo rpaduky
npoiiecca Ha pV-auarpamme.

Temmonepenaua  kak ~ cmoco0 — WM3MEHEHHsT ~ BHYTPEHHEW  JHEpTuu
TePMOJMHAMHYECKOH  cucTeMbl  0Oe3  coBepmieHusi  pabotel.  KonBekius,
TEIIONPOBOIHOCTb, U3TyUYCHHUE.

KomnuectBo Ttemnotel. TennoémkocTe Tena. YIenpHas MW MOJSpHas
TETIUIOEMKOCTH BELIECTBA. Y paBHEHUE Maliepa. Y ienpHas TemioTa CropaHus TOIJIMBaA.
Pacuér xonnyecTBa TerIoTH ipu Terionepenaye. [louarue 06 annadbatHoM mporiecce.

[IepBblii 3aK0H TEpMOAMHAMUKHU. BHYTpeHHsIs sHeprus. KoinuecTBo TEMNOTHI U
paboTa Kak Mepbl U3MEHEHUS! BHYTPEHHEHW SHEPTUH TEPMOAMHAMUYECKON CHCTEMBI.

BTopoii 3aKk0H TepMOAMHAMUKH JJI1 PABHOBECHBIX MPOIIECCOB: YE€pEe3 3aJaHHOE
PABHOBECHOE COCTOSIHUE TEPMOJMHAMHYECKOW CHUCTEMBI MPOXOIUT €IUHCTBEHHAS
aguabarta. AGCONIOTHAs TeMIIepaTypa.

BTopoii 3akOH TEpMOAMHAMUKH I HEPABHOBECHBIX MPOIECCOB: HEBO3MOXKHO
nepeaaTh TEIJIOTYy OT Oojiee XOJOJHOro Teia K Oosee HarpeToMy 0€3 KOMIIEHCAluu
(Knaysuyc). HeoGpaTuMOCTh IPUPOIHBIX MTPOIIECCOB.

[IprHIMDEBL NericTBUA TeIUToBbIX MamuH. KIT/I.

Maxkcumanenoe 3nauenue KIIJI. Lukn Kapho.

DKOJIOTUYECKUE AaCIEeKThl HCIOJIb30BaHMS TEIUIOBBIX JBUTrareneil. TemioBoe
3arpsi3HEHHUE OKPYKAIOIIEH Cpelbl.

TexHuueckue yCTpPOMCTBA M TEXHOJIOTMYECKHE TMPOLECChl: XOJOIUIIbHUK,
KOHJIUIIMOHEDP, JU3CJIbHBIM W KapOIOpAaTOPHBIN JBUTATENM, IMapoBas TypOuHa,
MOJIyYEHUE CBEPXHM3KUX TeMIepaTyp, YTWIM3alMs «TEIUIOBBIX» OTXOJOB C
UCIIOJIb30BAaHUEM TEIUIOBOIO0 HACOCA, YTUIIU3AIMS OMOOPTaHWYECKOTO TOIUIMBA IS
BBIPAOOTKU «TETUIOBON» U AJICKTPOIHEPTHH.

Jlemoncmpayuu.

N3MeHnenune TemriepaTypsl py ainadaTuueCckoM paclIupeHUH.

Bo3znymHoe orauso.

CpaBHeHUE yAEIbHBIX TEIIOEMKOCTEN BEILIECTB.

CnocoObl U3BMEHEHUS BHYTPEHHEN YHEPTUH.

UccnenoBanue annabaTHOTO Ipolecca.

KomnproTepHbie MOAEIMN TEIUIOBBIX JBUTATENEH.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, nPAKMUKYM.

N3mepenne yaenpbHOoN TEMI0EMKOCTH.

WccnepoBanue nporecca OCThIBaHUS BEILIECTBA.

WccnenoBanue annabaTHOTO Ipolecca.



N3yyeHne B3aUMOCBA3U DJHEPrUM MEXKMOJICKYJSIPHOTO B3aUMOJICUCTBUSL U
TEMIIEPATyPbl KUTIEHUS KUJKOCTEN.

Tema 3. Acpecammnvie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[Tapoo6pa3oBanue u KoHAeHcalus. Mcnapenue u kumneHue. Y ieabHas TerioTa
napooOpa3zoBaHusl.

Hacepimmennbsie 1 HeHachIeHHbIE Tapbl. KauecTBEHHAs 3aBUCUMOCTD IIJIOTHOCTH
Y JaBJICHUS HACBHIIIEHHOTO Mapa OT TeMHEpaTypbl, UX HE3aBUCUMOCTh OT 00bEMa
HACBIIIEHHOTO Mapa. 3aBUCUMOCTh TEMITEPATYPbl KUIICHUSI OT JABJICHUS B dKUJKOCTH.

BnaxxnocTs Bo3ayxa. AGCOMIOTHAS U OTHOCUTEIbHAS BIIAXKHOCTD.

Teépmoe Temo. Kpucrammmueckue u amopgHbie Teaa. AHHU30TPONHUS CBOWCTB
KpuctaiuioB. [lnaBmeHne w kpuctaimmszauus. YJIelbHAs TEIUIOTA ILJIABJICHUS.
CyOmumarnus.

Hedopmanuu tBEpAOro Tena. Pactskenue u cxarue. Casur. Moaynas FOHra.
[Ipenen ynpyrux nedopmaruii.

TeruoBoe pacimiMpeHue KUAKOCTEHM W TBEPIABIX TeN, O0BEMHOE W JIMHEWHOE
pacugpeHrue. AHFapMOHU3M TEIUIOBBIX KOJICOAHWN YaCTHI] BEIIECTBA KaK MpUYMHA
TEIJIOBOTO paCHIUpPEeHHUs Tell (Ha KaYECTBEHHOM YPOBHE).

[IpeoOpazoBanue sHEepTrUn B (Pa30BbIX MMEPEX0IaX.

YpaBHeHuUE TEII0BOTO OanaHca.

[ToBepxHocTHOE HaTsKeHHE. KoahPUIIMEHT MOBEPXHOCTHOTO HATSKCHUS.
Kanmmnapusie sBnenus. J[aBneHne moa HMCKPUBJIEHHOW MOBEPXHOCTBIO KHUIKOCTH.
®opmyna Jlarmaca.

TexHuueckre yCTpOMCTBA U TEXHOJIOTHUYECKHUE ITPOLECCHI: XKUIAKUE KPUCTAILIBL,
COBPEMEHHBIE MATECPUAIIBI.

Jlemoncmpayuu.

TeruoBoe pacmupeHue.

CBoiiCTBA HACBHIILICHHBIX NTAPOB.

Kunenune. Kurnenue rmpu noHM>KEHHOM JTaBJICHUM.

N3mepenune cuiibl MOBEPXHOCTHOTO HATSXKEHUS.

OnBITHI C MBUIBHBIMU TUIEHKAMH.

CmaunBaHue.

Kanunnsipasie siBeHus.

Mojienin HEHBIOTOHOBCKOM KUIKOCTH.

CnocoObl U3MEPEHUS BIAKHOCTH.

HccnenoBanne HarpeBaHus U MIABJICHUS KPUCTAIIIIMYECKOTO BENIECTBA.

Buner nedopmarimii.

Habmronerne maiasix aedopMarimii.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKmuKym.

N3yyeHne 3aKOHOMEPHOCTEN MCTIAPEHUSI KUIKOCTEN.



N3mepenne yaenpbHON TENIOTHI IIJIABJICHHUS JIBJA.

N3ydenue CBOMCTB HACBIIEHHBIX TAPOB.

N3mepenue aOCOMIOTHOM BIIAXXHOCTM BO3AyXa M OLIEHKa Macchl IapoB B
IIOMEIICHNH.

N3mepenne ko3¢ duiimenTa moBEPXHOCTHOTO HATSHKCHHUS.

N3mepenne Moy FOnra.

HccnenoBanne  3aBUCHUMOCTH  JedopMallid  PE3MHOBOTO  obOpasma  oT
IPWIOKEHHOW K HEMY CHJIBI.

Paznen 4. DiaekTpoauHaAMHKA.

Tema 1. Inexkmpuueckoe noJe.

OnexTpu3anyss Tean W €€ NpOosBICHUA. OJIEKTpUUecKHil 3apsan. JBa Buaa
ANEKTPUYECKUX  3apsAoB. [IpOBOAHMKH, JUAIEKTPUKM W IOJYIPOBOJHUKH.
DneMeHTapHbIN IEKTPUIECKUI 3aps/l. 3aKOH COXPAHEHUs JIEKTPUUECKOTO 3apsia.

B3aunmogeiicteue 3apsanoB. Toueunslie 3apsaasl. 3akoH KyoHa.

DnekTpudeckoe nose. Ero neMcTere Ha 3JIEKTPUUECKHAE 3aPSbl.

Hanpsoxkéanocts  anexktpuueckoro  mnons.  [IpoOuwiid  3apsan.  Jlunum
HANPSHKEHHOCTH 3JIEKTPUUECKOro nojis. OJHOPOIHOE IEKTPUUECKOE TTOJIE.

[ToTeHIMaNBHOCTD 3JIEKTPOCTATHYECKOrO0 IMOJsA. Pa3HOCTP NOTEHIMAIOB U
HanpspkeHue. [loteHnmaneHas oSHeprus 3apsiga B DJIEKTPOCTATHYECKOM  IIOJIE.
[ToreHnman 3nexkTpocTaTHYecKoro mois. CBA3b HANPSHKEHHOCTH TOJISI U Pa3HOCTH
MOTEHIMANIOB JUIsl  3JEKTPOCTATUYECKOro oyt (KaK OJHOPOJHOTO, TaK H
HEOJITHOPOJHOTO).

[IpuHIMI CyNEpIIO3ULIMU IIEKTPUIECKUX MOJIEH.

[Tone Toueunoro 3apsiga. Ilose paBHOMepHO 3apspkeHHOU cdepbl. Ilone
PaBHOMEpHO 3apsikeHHOro mno oObéMy mapa. Ilose paBHOMEpHO 3apsKEHHOU
OCCKOHEYHOW TUIOCKOCTH. KapTuHBI JMHUN HaNpsHKEHHOCTH JTHX TMOJEH U
SKBUIIOTEHIIMAJIBHBIX IOBEPXHOCTEN.

IIpOBOJHUKH B 2IIEKTPOCTATUYECKOM IOJIE. Y CIIOBUE PABHOBECUS 3aPsI0B.

JIMDAEKTPUKHU B DIIEKTPOCTATHUECKOM ToJie. Jludnekrpuyeckass mpOHUIIAEMOCTh
BEILIECTBA.

KonpeHcaTop. DneKTpo€MKOCTh KOHAEHCATOpa. IDJIEKTPOEMKOCTH IUIOCKOIO
KOH/JIEHCATOpa.

[TapannensHOEe coennHEHUE KOHIEHcATOpoB. IlocnenoBaTenpHOE COEAMHEHUE
KOHJIEHCATOPOB.

DHeprus 3apsKEHHOr0 KOHAEHCATOpA.

JIBrKeHUE 3apsKEHHOM YaCTULbI B OJTHOPOJHOM 3JIEKTPUYECKOM TOJIE.

TexHuyeckue yCTpPOWCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: JIEKTPOCKOIL,
ANEKTPOMETP, dBJEKTpOCTaTHYecKash 3aluTa, 3a3eMJIEHHE JIJIEKTPOIpPUOOPOB,
KOHJIeHCaTophl, reneparop Ban ne ['paada.



Jlemoncmpayuu.

Y CTpONCTBO M MIPUHLIAI IEUCTBUS DIEKTPOMETPA.

DIIEKTPUYECKOE TTOJIE 3aPSKEHHBIX IIAPUKOB.

DIIEKTPUYECKOE TOJIE IBYX 3apsiKEHHBIX IUIACTHH.

Mogaenb anekTpoctatndeckoro reaeparopa (Baun ae I'paada).

[IpoBOJHUKH B DIEKTPUYECKOM MOJIE.

DJIeKTpOCTaTUYECKasl 3alUTA.

Y CTpOUCTBO U IEUCTBUE KOHJIEHCATOPA ITIOCTOSHHOM U IEPEMEHHON EMKOCTH.

3aBUCHUMOCTD JIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpa OT IUION[aAM IUIACTHH,
PACCTOSHMS MEXIYy HUMU U JUAIEKTPUUECKOU POHUIIAEMOCTH.

DHeprus 3JIEKTPUYECKOro OIS 3apsHKEHHOTO0 KOHIEHCAaTopa.

3apsiiKa U pa3ps/ika KOHJIEHCATOpa YEPE3 PESUCTOP.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKmuKym.

OueHka CuJl B3aUMOJICHCTBUS 3apsKEHHBIX TEIL.

Habnronenue npeBpallleHns SHEPTHH 3apsDKEHHOTO0 KOHJIEHCATOpa B DHEPTHUIO
W3JIyYEHHUs CBETOAUOA.

N3ydenue npoTekaHus TOKa B LENH, COAEPKAIIEH KOHAEHCATOP.

Pacnpenenenne pa3HOCTH MOTEHIHUANIOB (HAIPSIKEHUS) TIPU MOCIEA0BATEIbHOM
COEAMHEHNH KOHIEHCATOPOB.

Hccnenosanue pazpsaa KOHIECHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwtii 31eKmpuyecKuil mox.

Cuina toka. [IocTOSIHHBIN TOK.

YcnoBus CynieCTBOBAHUSA IIOCTOSHHOT'O 3JIEKTPUYECKOI0 TOKA. MICTOUHMKH TOKA.
Hanpsixenue U u DJ1C &.

3akoH Oma 11 y4acTKa LeTH.

DNEKTPUYECKOE CONPOTHUBIICHHE. 3aBUCUMOCTh COIPOTHBIIEHHS OJHOPOJHOTO
IPOBOJHMKA OT €ro JUIMHBI M IUIOIIAJNA IIONEPEYHOI'O CEYEHHUs. Y IEIIBHOE
COIIPOTHUBJICHUE BEILIECTBA.

[TocnenoBarenpHOE, MapaJUIeIbHOE, CMENIAHHOE COEIAMHEHWUE IPOBOJIHHMKOB.
Pacuér pazBeTBi€HHBIX dekTpuueckux menei. [Ipapmia Kupxroda.

PaboTa snexkrpuyeckoro Toka. 3akoH [xoyns—Jlena.

MOIHOCTE JJIEKTPUYECKOr0 TOKA. TeroBas MOIIHOCTb, BbIACISAEMas Ha
pe3ucrope.

OJIC 1 BHYTpEeHHEE CONMPOTUBJIEHUE UCTOYHUKA TOKA. 3akoH OMa 115 TTOJTHOM
(3aMKHYTOM) dJIEKTpUYECKOM 1ernu. MOITHOCTh HUCTOYHMKA Toka. KopoTkoe
3aMBIKaHHUE.

KonnencaTop B enu noCTOSIHHOTO TOKA.

TexHuueckue YyCTPOMCTBA M TEXHOJOIMYECKUE IIPOLIECCHL:  aMIepMeTp,
BOJIBTMETP, PEOCTAT, CYETUUK IIIEKTPUUECKOU IHEPTUU.



Jlemoncmpayuu.

W3mepeHne CUiTbl TOKAa U HANIPSYKEHUS.

Hccnenoanne 3aBUCUMOCTH CHIIBI TOKA OT HANIPSKEHUS IJIs1 PE3UCTOPA, JIAMIIbI
HaKaJIMBaHUS U CBETOAUO/A.

3aBUCUMOCTb COINPOTHUBJIECHUS LWIMHAPUYECKUX MPOBOAHUKOB OT JUIUHBI,
IJIOIIAU TIOTIEPEYHOT0 CEYEHUS U MaTepuaa.

HccnenoBanue 3aBUCHMOCTH CHJIBI TOKa OT CONPOTHBIIEHHS MPU NOCTOSHHOM
HaIPSKEHUH.

[Ipsamoe u3mepenue I/1C. KopoTkoe 3aMbIKaHUE rajJbBaHUYECKOTO 3JIEMEHTA U
OLICHKA BHYTPEHHETO COMPOTUBIICHUS.

Crioco0s1 coennHeHust ICTOYHUKOB Toka, DJIC barapeil.

Hccnenoanne pa3HOCTH MOTEHIMAIOB MEXK]Y IMOJIOCAMU UCTOYHHKA TOKA OT
CHUJIBI TOKA B LICTIH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, NPAKMUKYM.

HccnenoBaHne CMEMIAHHOTO COEAMHEHUST PE3UCTOPOB.

N3mepenune yaenbHOro CONpOTUBIIEHUS TPOBOIHUKOB.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKa OT HANpsKEHUS JJISL  JIAMIIbI
HaKaJIMBaHUS.

VYBenuueHue npeesia u3MepeHus amnepMerpa (BoiabTMETpa).

N3smepenne 3/1C u BHYTPEHHETO COPOTHUBIIEHUS HCTOYHUKA TOKA.

Hccnenosanne 3aBucumoct J/]C rabBaHUYECKOT0 AIEMEHTA OT BPEMEHU NIPU
KOPOTKOM 3aMbIKaHUH.

HccnenoBanue pa3HOCTH MOTEHIMAIOB MEXAY MOJIOCAMM MCTOYHHMKA TOKA OT
CUJIbI TOKA B LIETIH.

HccnepoBanue 3aBUCMMOCTH TOJIE3HOW MOLIHOCTH MCTOYHMKA TOKA OT CHJIbI
TOKaA.

Tema 3. Toku 6 pa3iuuHbix cpeoax.

OnexkTpuyeckas  NPOBOAMMOCTh  PA3NMYHBIX  BELIECTB.  DJIEKTPOHHAs
MPOBOJIMMOCTh TBEPJBIX METAUIOB. 3aBUCUMOCTb CONPOTUBIEHUS METANIOB OT
TemiiepaTypbl. CBEpXIPOBOAUMOCTb.

DIIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA JIEKTPOHHBIX ITyYKOB.

[TonmympOBOIHUKH. CobcTBeHHas " IpUMECHas IIPOBOJIMMOCTh
MoJIyIpoBOAHUKOB. CBoiicTBa p—N-niepexona. [omynpoBoIHUKOBBIE TPUOOPBHI.

DJIEKTPUUECKUM TOK B DJJIEKTPOJUTAX. IJEKTPOJUTHYECKAS JTHUCCOLMALIMS.
DnexTponu3. 3akoHbl Dapanes A1l AIEKTPOIn3a.

DIIEKTPUYECKUM TOK B Tazax. CaMOCTOSITENbHBIN U HECAMOCTOSITEILHBIN pa3ps/Il.
Paznuunbie T caMocTOSITENBHOTO pa3psaaa. Monnus. [Ina3zma.

TexHuueckue ycTpoicTBa U MPAKTHUYECKOE MPUMEHEHHE: Ta30pa3psIHbIE JaMIIbl,
AIIEKTPOHHO-JIy4YeBasi TPyOKa, MOJYMPOBOJHUKOBBIE MPUOOPHI: TUOM, TPAH3UCTOD,



doToanona, CBETOANOJ, TrajJbBaHUKa, padUHUPOBAHUE MEIM, BHIIIJIABKA aJIOMUHUS,
ANEKTPOHHAS] MUKPOCKOIIHS.

Jemoncmpayuu.

3aBUCHUMOCTh CONPOTUBJICHUSI METAIJIOB OT TEMIIEPATYPBI.

[IpoBOIMMOCTB AIIEKTPOIUTOB.

3akoHbl 3nekTpoau3a Papanes.

NckpoBoit paspsaa ¥ IpOBOAUMOCTb BO3IyXa.

CpaBHeHHE MPOBOAUMOCTH METAJIJIOB U MOJIYIIPOBOJHUKOB.

OIHOCTOPOHHSIS TPOBOAUMOCTD AUOJA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, PAKMUKYM.

Hab6nronenue amektposmsa.

N3MmepeHnue 3apsaa OTHOBAJIEHTHOTO MOHA.

Hccnenoanne 3aBUCUMOCTH COITPOTUBIIEHUSI TEPMOPE3UCTOPA OT TEMIIEPATYPHI.

CHsTHE BOJIBT-aMIIEPHOM XapaKTEPUCTUKU JUO/A.

DuU3uYeCKUN NPAKTUKYM.

Cnoco0bl n3mepeHust GU3NUECKUX BEIUYHUH C MCHOJIb30BAHUEM aHAJIOIOBBIX U
IU(PPOBBIX H3MEPUTENBHBIX NPUOOPOB M KOMIIBIOTEPHBIX JaTYMKOBBIX CHCTEM.
AOCOTIOTHBIE M OTHOCUTENIBHBIE MOTPEIIHOCTH H3MEPEHUN (PU3NUECKUX BEJIUYMH.
OneHka rpaHul NOTPEIHOCTEN.

[IpoBeneHre KOCBEHHBIX U3MEPEHUM, UCCIIEI0BAaHUHN 3aBUCUMOCTEN (PU3UUYECKUX
BEJIMUMH, MPOBEPKA MPEIJIOKEHHBIX THUNOTE3 (BBIOOp U3 paldOT, ONHCAHHBIX B
TEMaTUYECKUX pa3fesiax «YUYEeHUYECKHH 3KCIEpUMEHT, J1abopaTOpHbIE padOTHI,
IPAKTHUKYyM»).

MexnpeamMeTHbie CBA3M.

N3yuenue kypca pusuku yriyoi€HHoro ypoBHs B 10 kiacce ocylecTBIsieTcs ¢
y4ETOM COZAEPKATENbHBIX MEXKIPEAMETHBIX CBA3€H C KypcamMud MaTE€MaTHKH,
OMoNOTHUH, XUMUH, TeoTpadun U TEXHOJIOTHH.

Mesicnpeomemnoie NOHAMUA, CEAZAHHbBIE C UZYUEHUEM MEMO0008 HAYYHO20
nO3HaHuA: SIBJICHUE, HAy4HbIN (DaKT, TUIIOTE3a, PU3NYecKast BETUYMHA, 3aKOH, TEOPHS,
HaOII0EHUE, SKCIIEPUMEHT, MOJEIMPOBAHHUE, MOJIENb, U3MEPEHHUE, MOTPEUIHOCTU
U3MEpPEHU, U3MepUTEIbHbIE PUOOPHI, IU(PpoBas TabopaTopus.

Mamemamuka: pemienue cucteMbl ypaBHeHui. JIuneitHas ¢yHkuus, mapadona,
runepOona, ux rpaduku U cBoiicTBa. TpuroHomerpuyeckue (QyHKIUU: CHUHYC,
KOCHUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO. BEeKTOpHI
U UX MPOEKIMU HA OCH KOOPJAMHAT, CJI0KEHNE BEKTOPOB.

buonozusa: mexannueckoe IBWKEHUE B KUBOW mpupoze, muddysus, ocmoc,
TEIUIOOOMEH J>KMBBIX OPraHW3MOB, TEIJIOBOE 3arpsi3HEHUE OKPYXKAIOUIeH Cpemsl,
yTHWIA3aUsi OMOOPraHMYECKOro TOIUIMBA JUIsl  BBIPAOOTKM  «TEIUIOBOM» U



AIIEKTPOIHEPTHH, TTOBEPXHOCTHOE HATSHKEHWE M KANWJUIAPHBIC SBICHUS B TIPHUPOJIE,
AIEKTPUUYECKUE SBJICHUS B )KUBOU MPUPOJIE.

Xumusa: TUCKPETHOE CTPOEHHUE BEILIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BEIIECTBA, MOJIApHAs Macca, MOJy4eHHE HaHOMAaTepHalioB, TEIUIOBbIE CBOMCTBA
TBEPABIX TEJ, KUIAKOCTEH U ra3oB, KUJIKUE KPUCTAIUIBI, JEKTPUUYECKHE CBOMCTBA
METaJUIOB,  JJIEKTPOJIMTHYECKAas  JUCCOLMAMs,  TajdbBaHUKA,  3BJIEKTPOHHAS
MUKPOCKOIIHSI.

TI'eocpagpua: BnaxxHocTh BO3ayXa, BETPbI, 0aApOMETP, TEPMOMETP.

Texnonozua: npeoOpa3oBaHue IBUKEHUMN C UCTIOIB30BAHUEM MEXAHU3MOB, YUET
CyXOTO M JKHJIKOTO TPCHHUS B TEXHUKE, CTATHUYECKHE KOHCTPYKIMH (KPOHIITEHH,
peméTyarble KOHCTPYKLMH), HWCIOJIb30BAaHUE 3aKOHOB COXPAaHEHHS MEXAaHUKH B
TEeXHUKE (TUPOCKOI, BOAOMET U JPYTHUE), IBUTAaTEIh BHYTPEHHETO CrOpaHusi, mapoBas
TypOuHa, OBITOBOW  XOJOJWJIBHUK, KOHIUIIMOHEpP, TEXHOJOTHMU IOJTyUYEHUs
COBPEMEHHBIX MaTEpHaJIOB, B TOM YHCIE HAHOMATEPHUAJIOB, M HAHOTEXHOJIOTHH,
ANEKTPOCTATUYECKAS 3aINUTA, 3a3€MJICHHE IEKTPONPUOOPOB, ra30pa3psIHbIe JaMIIbl,
MOJIyITPOBOJJHUKOBBIE TPUOOPHI, TAIbBAHUKA.

11 KUIACC

Paznen 4. JiaekTpoauHaMH KA.

Tema 4. Macnummnoe no-e.

B3auMoelicTBHE MOCTOSIHHBIX MAarHUTOB U MPOBOJIHUKOB C TOKOM. MarHutHoe
nosne. BekTtop MarHMTHOM MHAYKUWH. [IpMHIMI CyNeprio3uIuyu MarHUTHBIX IOJIEH.
JInHUY MarHUTHOW UHTYKIIAH.

MarHutHoe Mojie MPOBOAHUKA C TOKOM (IIPSMOTrO TPOBOJHMKA, KATYIIKH W
KpyroBoro BuTkKa). OnbIT JpcTreaa.

Cuna Amnepa, €€ HanpaBJICHUE U MOTYJIb.

Cuna JlopeHua, €€ HanpaBIeHUE U MOJYJb. [[BUKEHUE 3apSKEHHOW YaCTHUIIbI B
OJTHOPOJHOM MarHuTHOM Tosie. PaGora cuibl JlopeHiia.

MarnauTHoe 1noJie B BelecTBe. DeppoMarHeTuku, rapa- U IMaMarHeTHKH.

TexHH4ecKkre yCTPOMCTBA M TEXHOJOTHMYECKUE TMPOLECChl: TMPUMEHEHUE
MOCTOSIHHBIX MAarHUTOB, 3JIEKTPOMArHUTOB, TECTEP-MYJbTUMETP, SJIECKTPOJABUTATEIb
Axo0u, yCKOPUTEIN JIEMEHTAPHBIX YaCTHII.

Hemoncmpauuu.

Kaptrna nuHuit ”HAYKIIMM MAarHUTHOTO TOJIS TIOJIOCOBOTO U MOJKOBOOOPA3HOTO
MTOCTOSTHHBIX MarHUTOB.

KapTtuna nuHuii MarHuTHOM MHIYKIIMH TIOJIS JUTMHHOTO MPSIMOTO MPOBOIHUKA U
3aMKHYTOT'O KOJIBLIEBOTO MPOBOJIHUKA, KATYIIKH C TOKOM.

B3anmonenicTBre 1ByX IPOBOJIHUKOB C TOKOM.



Cuna Ammnepa.

JlevicTBue cuibl JIopeHia Ha MOHBI DJIEKTPOJIUTA.

HabGnronenue nBrm>xeHus Mmyyka 3J€KTPOHOB B MAarHUTHOM TIOJIE.

[IpuHIUI NEHCTBUS IEKTPOU3ZMEPUTEIILHOTO MPUOOpa MAarHUTOAIEKTPUUECKON
CHUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, PAKMUKYM.

HccnegoBanre MarHuTHOTO MOJI HOCTOSTHHBIX MATHUTOB.

HccnenoBanue cBOMCTB (heppOMarHeTHKOB.

HccnenoBanue AeCTBUS OCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenne cuiibl Ammepa.

N3yuenne 3aBUCUMOCTH CHIIBI AMITEpa OT CHJIBI TOKA.

Ornpenenenne MAarHUTHOW MHAYKIIMM HA OCHOBE U3MEPEHHUS CHIIBI AMIepa.

Tema 5. Inekmpomaznumnan UHOYKYUA.

SIBneHHE 3IIEKTPOMArHUTHOW HHAYKIMU. [I0TOK BEKTOpa MarHUTHON MHIAYKIIHH.
OJC wunayknmu. 3akoH »dnekTpoMarHuTHOM wuHAyKnnu @apanes. Buxpesoe
anekTpudeckoe noie. Toxkn Dyko.

OJ1C uHayKUMK B TPOBOIHUKE, JBIKYIIEMCS B OTHOPOJHOM MarHUTHOM IIOJIE.

[Ipasuio Jlenua.

NupykruBHOCTH. KaTylllka MHIYKTUBHOCTH B LIEMU TOCTOSSHHOTO TOKA. SIBIEHUE
camonHaykuuu. DJIC caMOMHIyKIIMH.

DHEprusi MAarHUTHOTO MOJISI KATYIIKHA C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuueckre yCTpOMCTBA U TEXHOJIOTHUYECKHUE MPOLIECCHl: UHAYKIIMOHHAS 1E€Yb,
COJIEHOM/I, 3al[UTa OT AJIEKTPU3ALMHU TEJI PU IBUKEHUU B MATHUTHOM TTOJI€ 3EMIJIU.

Jlemoncmpayuu.

Habmronenue ssBIeHUsI JIGKTPOMAarHUTHON MHIYKITUH.

Uccnenosanne 3aBucumoctd IJIC HMHAYKIMU OT CKOPOCTH H3MEHEHUS
MAarHMTHOTO MOTOKA.

IIpaBuino Jlenna.

[Tanenne MmarHuTa B alFOMUHUEBOM (MEIHOM) TpyOe.

SIBneHne caMOMHAYKITUH.

Uccnenosanne 3aBucumoctd I/IC caMOMHOYKIIMM OT CKOPOCTH H3MEHEHUS
CHUJIBI TOKA B LICTIH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKmuKym.

UccnenoBanue siBiIEHUS 3JIEKTPOMATHUTHOM UHAYKIIUH.

Onpenenenne MHIYKIUU BUXPEBOIO MATHUTHOTO TOJISL.

HccnenoBanue siBiIeHUS CAMOUHIYKIHH.

COopka MoJIeNi IEKTPOMAarHuTHOTO FeHepaTopa.

Pa3zpnes S. KosieOanust M BOJIHBI.



Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

['apmonnyeckue konebanusa. KuHemMaTthueckoe M JMHAMHYECKOE OIHMCAHHE.
DHepreTUUecKoe ONMUCAHME (3aKOH COXpPAHEHUS MEXaHMYECKOW 3Hepruu). BriBon
JTUHAMHYECKOIO0 OMUCAHMUSI TaPMOHUYECKUX KOJICOAHMM M3 MX SHEPreTUYECKOro U
KMHEMAaTHUYE€CKOTO OMTMCAHMUSL.

Amrmmutyaa u ¢aza konebanuid. CBsi3b aMIUTUTYIbl KOJEOAHUNA MCXOTHOM
BEJIMYMHBI C aMIUTUTYJaMU KOJIeOaHUM €€ CKOPOCTH U YCKOPEHUSI.

Ileppuon wu wyacrora kojeOanuid. I[lepron ManbiX CBOOOJHBIX KOJeOaHUN
MaTeMaTH4ecKoro MasTHuKa. I[lepmom CcBOOOAHBIX KOJ€OAHWN TMPYKHUHHOTO
MasiITHUKA.

[Tonsitue o 3aryxatonux kKoseOaHusx. BuiHykIeHHble KoneOaHus. Pe3oHaHc.
Pe3zonancHas kpuBas. BrusHue 3aTyxaHWss Ha BHJ PE30HAHCHOM KpPHBOIA.
ABTOKOICOAHMS.

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

Jemoncmpayuu.

3anuch K0J1e0aTeIHHOTO IBHKECHHUS.

Habnronenue HE3aBUCUMOCTH NEPHOJA MajbIX KOJeOaHWil rpy3a Ha HUTH OT
aAMILUTATYIBI.

HccnenoBanue 3aTyxarolmux KoJieOaHWH M 3aBHCHUMOCTU MEPHOJA CBOOOTHBIX
KOJI€0aHUI OT COMPOTUBIICHHUSI.

UccnenoBanne kojiebaHUM Trpy3a HAa MACCUBHOW TIPYXKUHE C  LEJBIO
dbopmMupoBaHus MpeICTaBICHUN 00 UI€AIbHOM MOJIENU TIPYKMHHOTO MasTHUKA.

3aK0OH COXpaHEHUS SHEPTUH NIPU KOJICOAHUSIX TPy3a HA MPYKUHE.

WccnenoBanne BRIHYXICHHBIX KOJICOAHUIA.

Habmonenue pezonanca.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomeol, nPaKmMuKym.

N3mepenue mnepuona CBOOOIHBIX KOJIEOAHUM HUTSAHOTO U MPYXKUHHOTO
MasITHUKOB.

N3yuenune 3aK0OHOB IBIKEHUS TeJa B X0JIe KojeOaHuil Ha yIpyroMm mojBece.

N3ydenune ABUKEHUSI HUTSHOTO MasiTHUKA.

[IpeobpazoBanue YHEPTUM B IPY>KUHHOM MasiTHUKE.

Uccnenosanue yObIBaHUS aMILTUTY bl 3aTyXarOIUX KOJICOAHUH.

UccnenoBanue BoIHYXICHHBIX KOJICOAHMIA.

Tema 2. dnekmpomaznumnuole Konebanus.

KonebGarenbupiii  koHTYp. CBOOOAHBIC DJIEKTPOMArHUTHBIE KOJICOAHUS B
ujeaabHOM KosiebaTeibHOM KoHTYype. Dopmyna Tomcona. CBsi3b aMIUIUTYIBI 3apsiia
KOHJIEHCATOpa ¢ aMIUTUTYI0M CUJIbI TOKA B KOJIeOaTeIbHOM KOHTYPE.



3aKOH COXpaHEHUS SHEPTUH B UJICATHHOM KOJIeOaTeIbHOM KOHTYPE.

3aTtyxaronme AIEKTPOMArHUTHHIE KoJeOaHmsl. BrinyxieHHbIC
AJIEKTPOMarHuTHbIE KOJIeOaHusl.

IlepeMeHHBII TOK. MOIIHOCTE IEPEMEHHOTIO TOKA. AMIUIMTYIHOE H
JCHCTBYIONIEE 3HAYCHHE CUJIbl TOKAa M HANpPSOKCHHs] TPU  pa3iudHoud (opme
3aBUCHUMOCTH IIEPEMEHHOIO TOKA OT BPEMEHH.

CHuHycOMJQIbHBIA TEPEMEHHBIA TOK. Pe3ncrop, KOHAEHCAaTOp M KaTyllka
UHAYKTUBHOCTH B LEIHM CUHYCOMJAIBHOIO IIEPEMEHHOIO TOKa. Pe30HaHC TOKOB.
Pe3onanc HanpsikeHUN.

Uneanvupiii  Tpanchopmarop. IlpomsBoactBo, mepenaya W mOTpeOIeHHE
ANEKTPUYECKON IHEPTUH.

OKOJIOTMYECKHE PHUCKH TIpH IPOU3BOJACTBE INEKTpodHepruu. KymbTypa
UCII0JIB30BAHUS MIEKTPOIHEPTUU B IIOBCEIHEBHOM KU3HHU.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKUE IIPOLIECCHI: IIEKTPUUECKUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU JJIEKTpOINepeaay.

Jlemoncmpayuu.

CBOOOHBIE ANEKTPOMArHUTHBIE KOJIEOaHUsI.

3aBUCHUMOCTbh YacCTOThl CBOOOJHBIX KOJIEOAHUH OT MHAYKTUBHOCTH U EMKOCTU
KOHTYpa.

OcumimorpaMMbl SJIEKTPOMArHUTHBIX KOJICOaHUH.

['eneparop He3aTyXarOMIKX AIEKTPOMArHUTHBIX KOJIEOAHHIA.

Mopeinb 31eKTPOMAarHuTHOTO TeHEepaTopa.

BoinyxieHHbIE CUHYCOMIaIbHbIE KOJIEOaHMUS.

Pe3uncrop, kaTynika HHIYKTUBHOCTH U KOHAEHCATOP B LENU ITIEPEMEHHOTO TOKA.

Pe3onanc 1npu MoOcCneqOBAaTEIbHOM  COEAMHEHWH  PE3UCTOPA, KaTYyIIKU
UHAYKTUBHOCTH M KOHJIEHCATOPA.

Y CcTpolCcTBO M IPUHITUI IEUCTBUS TpaHchopMmaTopa.

Mopeinb TMHUY 3JIEKTPONEPEIaUn.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomol, npaKkmukKym.

N3yuenue tpanchopmaropa.

HccnenoBanue NEPEeMEHHOIO0 TOKA Yepe3 IOCIEI0BATEIBHO COCAUHEHHBIC
KOHJIEHCATOP, KaTYILIKY U PE3UCTOP.

HabGnrogeHue 351eKTpoOMarHiTHOrO pe30HaHca.

WccnepoBanue paboThl HCTOYHUKOB CBETA B IIEMHU EPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmMpPOMAZHUNIHbBIE GOTIHDI.

MexaHudeckue BOJHBI, YCJIOBHS UX pacnpocTtpaHeHus. llomepeunsle u
IIPOJI0JIbHBIE BOJIHBL. [Iepros, CKOpOCTh paclipoCcTpaHeHus U AJIMHA BOJIHBL. CBOKCTBA
MEXaHUYECKUX BOJIH: OTPa)KEHUE, IpesIoMIICHHE, UHTephEepeHIUS U TUPPAKIHUSL.

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



[IIyMOBO€ 3arpsAi3HEHUE OKPYKAIOLIEH CPEIbI.

DONEeKTPOMAarHUTHBIE BOJIHBI. YCJOBHUS M3IYYEHUS 3IIEKTPOMAarHUTHBIX BOJIH.
B3anMHas opueHTalys BEKTOPOB B 3JIEKTPOMAarHUTHOW BOJIHE.

CBolicTBa 3JIEKTPOMAarHUTHBIX BOJH: OTPAXXEHUE, IPEIIOMIICHUE, MOJIAPU3aLns,
uHTepPepeHtus u Tudpaxius.

[IIkana 3JI€KTPOMarHUTHBIX BOJH. [IpuMeHEeHuEe >JeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHIMIIBI paUOCBA3H U TeNEBUACHUA. Paguookanys.

DIEKTPOMAarHUTHOE 3arpsi3HEHHUE OKPYKAIOLICH CPEJIbl.

TexHHMuecKrue yCTpPOMCTBA M MPAKTHUYECKOE NPHUMEHEHHUE: MY3bIKaJIbHbIC
MHCTPYMEHTHI, pajap, paauonpuUEMHHK, TEIeBU30p, aHTeHHa, TenedoH, CBY-neun,
YJIBTPa3BYKOBasl JUArHOCTUKA B TEXHUKE U MEIULIMHE.

Jemoncmpayuu.

OO6pa3oBaHue 1 pacIpOCTPaHEHUE MOMEPEYHBIX U MPOJIOJIbHBIX BOJIH.

Konebmomieecs Teo Kak HICTOYHUK 3BYKa.

3aBUCUMOCTb JJTMHBI BOJIHBI OT YaCTOThI KOJIEOAHUH.

Habitoienue otpaskeHus U IpeIoMIICHUSI MEXaHUYECKUX BOJIH.

Habmonenue nnreppepeHunu u 1uppakinud MEXaHUYECKUX BOJIH.

AKYCTHYECKHI PE30HAHC.

CBoMCTBA yIpTpa3ByKa U €r0 NPUMEHEHHE.

Hab6nronenue cBsi3u TpOMKOCTH 3ByKa U BBICOTHI TOHA C AMIUIUTYA0M U YaCTOTOU
KOJIEOaHMIA.

HccenenoBanue CBOWMCTB 3JEKTPOMArHUTHBIX BOJIH: OTPAKEHUE, MPEIOMIICHHUE,
noJisipu3anus, IMPpaxkuus, THTepPepeHIns.

OGHapyxeHue nHPppakpacHoro U yiabTpahroIECTOBOTO U3ITYUYEHHUMH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKYM.

N3yuyeHnne napaMeTpoB 3ByKOBOU BOJIHBI.

N3yueHue pacnpoCTpaHEeHHs 3BYKOBBIX BOJIH B 3AMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMonMHEHOE paclpoOCTpaHEHNWE CBETAa B OAHOPOAHOM cpene. Jlyu cBera.
ToudeuHbIll HCTOYHUK CBETA.

OTtpaxxeHue cBeTa. 3aKOHbI OTpakeHUs cBera. llocTpoeHue m300pakeHHl B
miockoM 3epkaie. Chepudeckue 3epkaia.

[Ipenomnenue cBera. 3aKOHBI MPENOMJIEHUSI cBeTa. AOCOJIIOTHBIM MOKa3aTelb
npesiomiaeHusi. OTHOCUTENbHBIM TOKa3aTelb npesnomieHus. [[oCTOSHCTBO 4acTOTHI
CBETa U COOTHOILIEHNE JJIMH BOJH IPU NEPEXO0/I€ MOHOXPOMATHYECKOIO CBETA YEpe3
IPaHUILY pa3Aesia IByX ONTUYECKUX CPEN.

Xop mydeit B mpusme. ucnepcus cBera. CnoxkHbli cocTaB Oenoro ceera. L{ser.



Ilonnoe BHyTpeHHee oTpaxkeHue. lIpenenbHbpIl yrosl IOJHOTO BHYTPEHHETO
OTpaXKEHUS.

Cobuparoiue u paccenBarolue JuH3bl. ToHKas 1H3a. @OKYCHOE pacCTOsSHUE U
ONTUYECKAasi CHJIAa TOHKOM JMH3bl. 3aBUCHUMOCTh (POKYCHOTO pPAacCTOSHUS TOHKOM
cheprueckoil TMH3bI OT €€ TeOMETPUHN U OTHOCUTEIILHOTO MOKa3aTels MPEeTOMIICHUSI.

@opmyJia TOHKOU JIMH3BL. Y BEIUYECHUE, TABAEMOE JIMH30M.

Xopn Jy4a, MPOLIEIIEr0 JIMH3Y I0J MNPOU3BOJBHBIM YIJIOM K €€ TIJIaBHOU
onrtuyeckoit ocu. [loctpoenne n306pakeHui TOUKH U OTPE3KA MPSMOI B COOMpPAIOLINX
U PACCEMBAIOIIUX JIMH3AaX U UX CHCTEMaX.

OnTrueckue mnpubopsl. Paspemraromas crnocoOHOCTh. ['11a3 kak omTuueckas
cUCTEMA.

IIpenensl NpUMEHMMOCTH F€OMETPUUYECKON ONTHKH.

Bonnosas onrtuka. Htepdepenuus ceta. KorepeHTHbIE HCTOUYHUKHU. Y CIIOBHS
HaOJI0ICHUS] MAaKCUMyMOB 1 MUHMMYMOB B MHTEP(EPEHIIMOHHON KapTHHE OT ABYX
KOTE€PEHTHBIX HICTOYHUKOB. [IpuMepsl KilacCuyecKuX MHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus cera. udpakunonHas pemérka. Y cioBue HaOIIOICHHS TIaBHbBIX
MaKkCHUMyMOB TIIpU MaJ€HUUM MOHOXPOMATHUYECKOTO CBeTa Ha JUPPAKIUOHHYIO
PELIETKY.

[Tonmapu3zanus ceera.

TexHuyeckre yCTPOWCTBA M TEXHOJOTMYECKHE TIPOLECCHI: OYKH, JIyIa,
nepuckon, ¢oToarnmnapaT, MHUKPOCKON, NPOEKIMOHHBIN anmnapar, MPOCBETICHHE
OITHKH, BOJIOKOHHAS OINTUKA, TU(PpaKIIMOHHAS peuIETKa.

Jemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccnepoBanue npeaoMIICHUs CBETA.

HabutoieHne noaHoro BHyTPEHHEro oTpaskeHust. MoJienb cBeToBo1a.

HccenenoBanue Xxo/1a CBETOBBIX ITyYKOB YEPE3 MNIOCKONApAILIENbHY IO INTACTUHY U
OpU3My.

HccnenoBanue cBOMCTB N300paKEHU B JIMH3AX.

Mopenn MUKpOCKOMa, TEJIECKOIA.

Hab6nronenue natepdepeniinm cpera.

HabutoieHue 11BeTOB TOHKUX MIIEHOK.

Habnronenue nudpakiyu ceera.

N3yuenune audppakiinOHHON pEeIETKY.

Habmronenue nudpakiilmioHHOTO CIIEKTpa.

Hab6nronenue nucnepcuu cBera.

Habmronerune nonsipu3aliny cBeTa.

[IpuMeHeHre NoJIAPONAOB ISl U3YUECHHS] MEXaHUUYECKHUX HaIPSKEHUH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomot, nPAKMUKYM.



N3mepenne moka3aTens IpeIOMIICHHS CTEKIIA.

UccnenoBanue 3aBUCHMOCTH (POKYCHOTO PACCTOSTHUS OT BEIIeCTBa (Ha IpUMEpe
KUJTKUX JIMH3).

N3mepenrie poKyCHOTO pacCTOSIHUS pACCEUBAIOLIUX JIMH3.

[Tonyuenue n300paXkeHUs B CUCTEME U3 TUIOCKOTO 3epKajia U JTUH3HI.

[Tonyuenue n300pakeHUs B CHCTEME U3 IBYX JIMH3.

KoHcTpyrnpoBaHue T€IECKOMUIECKUX CUCTEM.

Hab6nronenue nudpaxiuu, nHTEpPEepeHIny U MoJsipu3aliu CBETa.

N3yuenue nossgpusaiuu cBeTa, OTPaXKEHHOTO OT MOBEPXHOCTH JIUAJICKTPHUKA.

N3yuenne naTepPEPEHITNH JIA3ePHOTO U3ITyYCHHSI Ha IBYX IIETISX.

Hab6nronenue nucnepcun.

Hab6nronenue u uccnenoBanue AUGPaKIMOHHOTO CIIEKTpA.

N3mepenue IIMHbBI CBETOBOW BOJIHBI.

[TonyyeHue crekTpa U3Iy4YEHUS CBETOJMOJIa MPU MOMOIIM JUPPAKITMOHHON
PELIETKH.

Pa3znes 6. OcHOBBI CIeUAJIBbHOM TEOPUU OTHOCUTEIbHOCTH.

['paHuIlbl MPUMEHUMOCTH KJIaccH4eckor MexaHuku. [locTynaTsl crieruanbHON
TEOPUU OTHOCUTEIILHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM nHTepBail. [IpeobpazoBanus Jlopenua. ¥YcinoBue
NPUIHHHOCTA. OTHOCHTEIBHOCTh OJHOBPEMEHHOCTH. 3aMEJICHHE BpPEMCHH U
COKpAIIICHHUE JITTMHBI.

DOHeprusi ¥ UMIYJIbC PEISITUBUCTCKON YaCTHIIBI.

CBsi3b Macchl ¢ SHEPTUEH M HMITYJHCOM PEIATUBUCTCKON YaCTHUIIbl. DHEPrHs
TTOKOSI.

TexHuueckue yCTPOMCTBA W TEXHOJOTHYECKHE IMPOIECCH: CITyTHUKOBBIC
NPUEMHUKY, YCKOPUTEU 3aPSHIKEHHBIX YaCTHII.

Y4yeHn4ueckuit SKCIIEPUMEHT, JIa0OpaTOPHBIC PAOOTHI, MPAKTUKYM.

Omnpenenenre UMITYJIbCa U SHEPTHH PEIATUBUCTCKUX YacTHIl (110 GoTorpadusim
TPEKOB 3apPsHKEHHBIX YaCTHUI] B MATHUTHOM ITOJIE).

Paznen 7. KBantoBas pusuka.

Tema 1. Kopnyckynapno-60an060ii oyaausm.

PaBHOBecHOE TemoBoe u3NMydeHHE (M3JIydeHHe aOCOIMIOTHO YEPHOro Tena).
3akon cmemeHna Buna. ' unoresa [linanka o kBaHTax.

®DoTOHBI. DHEPTHUS U UMITYJIBC (POTOHA.

®dotorddext. Onbitet A. I'. CroneroBa. 3akoHbl (oTodddexra. YpaBHEeHUE
Oiinmrerina st pororddexra. «Kpacnas rpanuma» gororddexra.

JlaBnenue cBeTa (B 4aCTHOCTH, JIaBJICHHE CBETA Ha A0COJIFOTHO MOTJIOMIAIOITY IO U
a0COJIFOTHO OTpakaroIlyto moBepxHocTh). OnbITh [1. H. JIeGenena.



BosHoBbIE cBOMCTBa yactull. Bosnbl ae bpoia. lnuHa BosHbl ae bpoina u
pa3Mepbl 00JIaCTH JIOKaTU3alluu JBUKYIIEcs yacTullbl. KopmycKynsipHO-BOHOBOI
nayanusM. Judpakuus 31eKTpOHOB Ha KpUCTAJUIaX.

Crneuuduka uzmepeHuid B Mukpomupe. COOTHOIIEHUS HEONPENeIEHHOCTEN
['eitzenOepra.

TexHnueckne yCTpOMCTBA M TEXHOJIOTUYECKHE IPOLECCHL: CIEKTPOMETP,

¢dorosnemenT, (HOTOAATUMK, TYHHENBHBII MHUKPOCKOI, COJHEYHas OaTapes,
CBETOAMO/I.

Jemoncmpayuu.
®otor(h(PexT Ha yCTaHOBKE C IIMHKOBOW IJIACTUHOM.
HccnenoBanue 3aKk0OHOB BHEHTHETO PoTOdPPeKTa.

HNccnegoBanne  3aBUCUMOCTHM  CONPOTHUBIICHUS  MOJYNPOBOJAHUKOB  OT
OCBEIIEHHOCTH.

Cseronuon.

Conneunas Oarapest.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomuol, npaKkmukKym.

UccnenoBanue gporopesucropa.

N3mepenune nocrosiHHoiM [lnanka Ha ocHOBe uccienoBanus Gorodddexra.

UccnenoBanue 3aBUCUMOCTU CUJIBI TOKA YEPE3 CBETOAMO OT HAIIPSAKEHUS.

Tema 2. @u3zuka amoma.

OnbITel MO HCCEAOBaHUIO CTpoeHusi aroma. I[lmanetapnass Monenb aTroma
Pesepdopna.

[Toctynatel bopa. N3nydenne u nornomieHue GOTOHOB MPHU MEPEXO/EC aToMa C
OJIHOTO YPOBHSI DHEPTUU HA JIPYTOMH.

Buapl ciektpoB. CiekTp ypOBHEN SJHEPTUH ATOMA BOJOPOJA.

CnoHTaHHOE M BBIHYXKJICHHOE U3JIyueHHe cBeTa. Jlazep.

TexHuuecKHne yCTpOMCTBA U TEXHOJIOTHUECKHE MTPOLIECCHI: CIIEKTPAIbHBIN aHAIN3
(cmekTpockon), J1a3ep, KBAaHTOBbI KOMIIBIOTED.

Jlemoncmpayuu.

Mopens onbita Pezepdopra.

Habmronerune nuHEHYaThIX CIIEKTPOB.

Y CTpOUCTBO U IEUCTBUE CUETUYMKA MOHU3UPYIOLINX YACTULL.

OnpeneneHue JIMHBI BOJIHBI JJA3€PHOTO U3TyUCHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKmuKym.

Habmronenue nuHeRyaToro crekTpa.

UccnenoBanne crekTpa pa3peKEHHOr0 aTOMApHOTO BOJOPOJA M H3MEpPEHUE
nocTostHHON PunOepra.

Tema 3. Qu3uka amomnHozo a0pa u INEMEHMAPHBIX YACMUY,.



Hyxknonnas moaens siapa ['elizenoepra—Banenko. 3apsn sapa. MaccoBoe 4ucio
anpa. 130Tomsl.

PanuoaktuBHOCTh. Anbda-pacnaa. DIEKTPOHHBINA U TO3UTPOHHBIN OeTa-pacna.
['amma-n3nyuenue.

3aKOH paJMOAKTUBHOrO pacnaaa. PannoakTUBHBIE H30TONBI B IPUPOJIE.
CBoiicTBa HMOHM3UPYIOUIETO W3Iy4YeHHs. BiusHHE paJUOaKTUBHOCTH HA >KUBBIC
opranu3mbl. EcrecTBenHbIi PpoH u3nyyenus. Jlozumerpusi.

DHeprus CBs3M HYKJIOHOB B sifipe. SAnepubie cuibl. Jlegekt macchl sipa.

Snepubie peakuuu. Jlenenue u cunHrte3 saep. SAnepHeie peaktopsl. [IpoGremsl
YIIPaBIEMOr0 TEPMOSIAEPHOTO CUHTE3a. JKOJIOTMYECKHUE ACTIEKThI PA3BUTHUS SICPHON
SHEPreTUKH.

Metoabl perucTpaluy U UCCIEN0BAHUS AJIEMEHTAPHBIX YACTHII.

QOyHAaMEHTAJIbHBIE  B3aMMOJCUCTBUA. bapuoHbI, ME30HBI M  JIEOTOHBL.
[IpencraBinenune o CtannaptHoi Moaenu. KBapk-TiirooHHas MOJEh aJJpOHOB.

O®usuka 3a npeaenamu CraHaapTHOM Mojenu. TémHas marepuss U TEMHas
SHEprusl.

EnuncTBO pmznueckoi KapTUHBI MUpA.

TexHUUeCcKre yCTpOMCTBA M TEXHOJIOTUYECKHUE IPOLECCHI: JT03UMETP, Kamepa
BuiibcoHa, siiepHblil peakTop, TEPMOSAEPHBIA peakTop, aToMHas 60M0Oa, MAarHUTHO-
pe30HaHCHas ToMorpadusi.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomul, npaKkmukKym.

WccnenoBanue TpekoB 4acTull (110 TOTOBBIM GoTorpadusim).

WccnenoBanue pagnoakTUBHOTO (POHA C UCIIOJIB30BAaHUEM JO3UMETPA.

N3ydenue noriomieHus: 6eTa-4yacTUIl aTFOMUHUEM.

Pa3zges 8. DiieMeHTHI ACTPOHOMUM U ACTPOU3HKH.

Otanbl pa3BUTHS acTpoHOMUU. [IpUKIIaHOE U MUPOBO33PEHUECKOE 3HAUEHUE
actpoHomuu. [IpuMeHMMOCTb 3aKOHOB (UBUKUA IS OOBSCHEHUS TPHUPOIBI
KOCMUYECKUX 00BEKTOB.

Metonbsl aCTpOHOMHUYECKHX HcCclaenoBaHUN. (COBPEMEHHBIE ONTUYECKHE
TEJIECKOIIbI, PAANOTENIECKOIbI, BHEATMOC(EpHasi aCTPOHOMMUS.

Bun 3Bé3mHoro nHeba. Cospesnus, spKkue 3BE3/BI, IIAHETHI, MX BUIAMOE
JBUKEHHUE.

ConHeuHas cucrema.

Counnne. ConHeuHasi akTUBHOCTb. McTouHuk sHeprun CosHIa U 3BE3 .

3BE3/bI, UX OCHOBHBIE XapaKTEPUCTHUKHU. [[MarpamMma «CHEKTpaJbHBIM KJIACC —
CBETHUMOCTB». 3BE3/bl TJIaBHOM MOCIEJ0BATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JJIS 3BE3]] TJIABHOU MOCIIENOBATEIbHOCTH. BHYyTpeHHEE CTpOoeHUE 3BE3 L.
CoBpeMEHHBIE TIPEJICTABICHUSI O MPOMCXOXKACHUM W HBOMOIMU COJHIA U 3BE3MN.
JTanel )KU3HU 3BE3I.



Mneunstii Ilyte — nHama [Mamaktuka. [lonoxxenune m nBuxkenue CoaHua B
l'anaktrke. Tunel ramaktuk. Panguoranaktuky n kBasapel. UEpHbIE ABIPHI B Aapax
rajakTHK.

Bcenennas. Pacmupenune Bcenennoi. 3akon Xa06ina. Paz0Oeranue raiakTuk.
Teopus bonpmoro B3psiBa. PenmkroBoe nsnydeHue.

MacmrabHas ctpykTrypa Beenennoil. Meraranaktuka.

Hepeménnsie mpoOaeMbl aCTPOHOMMH.

Yuenuueckue navnooenus.

Hab6nronenust 3B€3gHOr0 Heba HEBOOPYKEHHBIM TIJIa30M C HCIOJIb30BAHUEM
KOMITBIOTEPHBIX MPUIIOKEHUHN JIJIST OTPEICIICHUs TTOJI0KEHUS HeOECHBIX 00BEKTOB Ha
KOHKPETHYIO J1aTy: OCHOBHBIE c03Be3/11sl CEBEpHOro MOJyIIapus U IPKUE 3BE3/BI.

Hab6nronenus B Teneckon JIyHbl, MIaHET, TYMaHHOCTEH U 3BE3IHBIX CKOTUICHHUM.

DOU3NYEeCKUN NPAKTUKYM.

Crioco0bl u3MepeHus: (pU3NUECKUX BETUYMH C HCIIOJIb30BAHUEM aHAJIOIOBBIX U
UU(POBBIX H3MEPUTENBHBIX MPUOOPOB M KOMIIBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOCOIJIIOTHBIE M OTHOCHUTENIbHBIE TMOTPEIIHOCTH H3MEPEHUN (PU3MYECKUX BEIUYMH.
OueHka rpaHul NOTPEIIHOCTEN.

[IpoBeneHne KOCBEHHBIX U3MEPEHUH, UCCIIEJOBAaHUM 3aBUCUMOCTEN (PU3NYECKUX
BEJIMYMH, MPOBEPKA TMPEIJIOKEHHBIX THUNOTE3 (BBIOOp U3 paldOT, ONHCAHHBIX B
TEMaTUYECKUX pazzienax «YUYEeHHUYECKH HKCIEPUMEHT, Ja0OpaTOpHbIE padoTHI,
MIPAKTUKYM» ).

O6o0maromnee MOBTOPEHUeE.

O06001eHrne U cucTeMaTH3alusl COIEp)KaHUs paslieloB Kypca «MexaHuKay,
«MonekynspHas (pu3MKa U TEPMOAMHAMUKA», «DJIEKTpoauHaMKKay, «Konebanus u
BOJIHB», «OCHOBBI CHIEIIUAIIBHONM TEOPUU OTHOCUTEIBHOCTH», «KBaHTOBas Pu3nkay,
«JIeMEHTBI aCTPOHOMMHU U aCTPOPUBUKID.

Ponb ¢usnku u acTpOHOMUHU B SKOHOMHYECKOM, TEXHOJIOTMUECKON, COITMAIbHON
U 3TUYECKON chepax AesITEeIbHOCTU YEJIOBEKa, POJIb U MECTO (PU3UKH U aCTPOHOMHUU B
COBPEMEHHOM HAay4YHOU KapTUHE MUPa, 3HAYCHUE OMUCATENIBHOM,
CUCTEMATU3HUPYIOLIEH, OOBICHUTEILHON U MPOTHOCTUYECKON (DYHKIMI (pr3nuecKoit
TEOpUU, POJb GU3NUECKONU Teopuu B (HOPMHUPOBAHUU TIPEACTABICHUN O (PU3HMUECKON
KapTHHE MHUpPA, MECTO (PU3NYECKOM KapTHUHBI MHpa B OOIIEM psALy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IIPEACTABICHAN O IPUPOJIE.

MeknpeaMeTHbIe CBA3H.

N3yuenue kypca ¢pusuku yriyoi€HHoro ypoBHs B 11 kiacce ocyiiecTBisieTcs ¢
YYETOM COAEPKATENBHBIX MEXKIPEAMETHBIX CBS3€d C KypcaMH MaTE€MaTHKH,
OMoNOTHH, XUMUH, TeoTpaduu U TEXHOJIOTHH.

Mescnpeomemmnoie nonamus, C6A3AHHbBIE C U3YUEHUEM MEMOO08 HAYUHO20
no3HaHuA: SIBJICHUE, HAy4HbIN (DaKT, TUIIOTE3a, PU3NYecKast BETUYMHA, 3aKOH, TEOPHS,



HaOI0/IeHUe, HKCIEPUMEHT, MOJEIMPOBAaHUE, MOJENb, W3MEpPEHHUE, MOTPEIIHOCTU
M3MEpEHMI, N3MEpPUTENbHbIE TPUOOPHI, HHUPPOBas 1a00paTOpusl.

Mamemamuxka: pelIeHHWE CUCTEMBbl ypaBHEHUH. TPUTOHOMETPHUUYECKHE
(YHKIMM: CHUHYC, KOCHUHYC, TaHT€HC, KOTAaHI€HC, OCHOBHOE TPUTOHOMETPHYECKOE
TOXIECTBO. BEKTOphl M MX MPOEKUMHM HA OCH KOOPJMHAT, CIO0KEHHE BEKTOPOB.
[IpousBogubie aneMeHTapHbIX ¢GyHKIUA. [IpuzHaku m1om00Ms TpPEyTrOJBHUKOB,
oTmpeeeHIE TUIOIIAIN IIIOCKUX GUTYp 1 00bhEMa Tell.

Bbuonozua: »>nextpuueckue SIBICHUS B JKUBOM MpHUpOJE, KoseOaTelbHbIE
IBIDKEHUS B JKMBOM IIPUPOJE, DSKOJOTMYECKHME PUCKH IIPH IMPOU3BOJCTBE
ANEKTPOSHEPIUH,  DJIEKTPOMAarHUTHOE  3arpsi3HEHHE  OKPYJKAoIIEW  Cpelibl,
YJIbTPa3ByKOBask JUArHOCTUKA B MEAUIIMHE, ONTUYECKUE SABJICHUS B )KUBOU MPUPOE.

Xumua: CTpOCHUE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKasi CTPYKTypa TBEPIBIX
TEJ, MEXaHU3MbI 00pa30BaHUs KPUCTAJUINYECKON PEIIETKH, CIEKTPAJIbHBIN aHaIH3.

T'eozpaghusa: MarHUTHBIE TTOJIIOCA 3€MJIH, 3aJI€KU MAarHUTHBIX Py, GOTOCHEMKA
3eMHOM MOBEPXHOCTH, ceiicMorpad.

Texnonozcusa: NPUMEHEHHE MTOCTOSIHHBIX MAarHUTOB, SJIEKTPOMArHUTOB,
AJIeKTpoABUraTeNb SIkoOu, reHepaTop MNepeMEeHHOro ToKa, MHAYKIIMOHHAs 1IeYb,
JIMHUY DJIEKTPOIIEpEad, JJIEKTPOABUTraTENb, paaap, paIuoONpUEMHUK, TEIEBU30D,
aHTeHHa, Teneon, CBY-neus, yapTpa3ByKoBasi IUarHOCTHKA B TEXHUKE,
MIPOECKIMOHHBIN arapaT, BOJIOKOHHAs! ONTHKA, COJTHEYHAs Oarapes, CIy THUKOBBIE
NPUEMHUKH, SIAEPHAS SJHEPIeTUKA U DKOJIOTMYECKUE aCIIEKTHI €€ pa3BUTHS.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA IIPOI'PAMMBI 11O
O®U3UKE HA YPOBHE CPEJHEI'O OBHIETI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE Pe3yJIbTAThl OCBOCHUS yueOHOro npeameta «Dusnkay TOHKHBI
OTpaXXaTh TOTOBHOCTh W  CIIOCOOHOCTh OOYYalOIMXCS  PYKOBOJCTBOBATHCS
chopMHUpPOBAaHHOW BHYTPEHHEH TIO3HMIIMEH JUYHOCTH, CHCTEMOM IICHHOCTHBIX
OpUEHTAIMi,  TO3UTHUBHBIX  BHYTPEHHUX  YOEXKIEHUM,  COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO O0IIECTBA, PACIIUPEHUE )KU3HEHHOTO OIbITa
U ONbITa JEATEIBHOCTA B IIPOLIECCE pEAIM3alUM OCHOBHBIX HAIPaBJICHUMN
BOCIIUTATEJIbHOM JIESITEIIbHOCTH, B TOM YHUCJIE B YACTH:

IPAXKIAHCKOT0 BOCIIUTAHUSA:
e chOpPMUPOBAHHOCTD MPAXKIAHCKON TTO3UIIMHM 00YYAIOIIEerocsl Kak akTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUICKOTO OOIIECTBA;
e TMPUHATHE TPAAUIIMOHHBIX  OOMICYECIOBEYECKUX T'YMAHHUCTHUYECKUX W
JIEMOKPATHUYECKUX LIEHHOCTEM;



e TOTOBHOCTb BECTU COBMECTHYIO JCSTEILHOCTh B MHTEpPECAX TI'PaKIaHCKOIO
oOImecTBa, ydacTBOBaTh B  CaMOYIpPaBICHWH B  00pa3oBaTeIbHON
OpraHH3aluy;

e YMEHHUE B3aUMOJAECHCTBOBATH C COUUAIIBHBIMA HHCTUTYTaAMU B COOTBETCTBHH C
X QYHKIIUSIMHA U Ha3HAYCHHUEM;

e TOTOBHOCTH K TYMAHUTAPHOU U BOJIOHTEPCKOU EATENBHOCTH.

NATPUOTHUYECKOT0 BOCIIMTAHUS:

e cOPMHUPOBAHHOCTH pOCCHUICKOM IrpaXIaHCKOU UJEHTUYHOCTH,
NaTPUOTU3MA;

e IICHHOCTHOE OTHOIICHHE K TOCYJAapCTBEHHBIM CHUMBOJAM, JOCTHKCHUSM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKH U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

e cOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUUECKOTO IMOBE/ICHNUS,

e CIIOCOOHOCTH OIIEHWBATH CHUTYAllMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHMS,
OPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHBIC HOPMBI U LICHHOCTH, B TOM YHUCJIE
B JIEATEIBHOCTU YYEHOTO;

e OCO3HAHHUE JUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMUMBOTO Oy ayIIETO.

3CTETUYECKOT0 BOCIIUTAHMS:

e ACTETUYECKOE OTHOIICHUE K MUPY, BKIIIOUAsi 3CTETUKY HAYYHOTI'O TBOPUYECTBA,
MPUCYIIEro (PU3NYECKON HAYKeE.

TPYAOBOI'0 BOCIIUTAHMS:

e HHTEpPEC K pa3uyHbIM cepaMm mpodeccruoHambHON JesATEeTbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKOW U TEXHUKOM, YMEHHE COBEpIIaTh OCO3HAHHBIN
BBIOOp Oyaymied mpodeccun U peann3oBbIBaTh COOCTBEHHBIE KU3HEHHBIC
TIJIAHBI;

e TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHMIO M CaMOOOPA30BaHUIO B 00JIacTU
(bU3HKY HA IPOTSHKEHUN BCEH KU3HH.

IKOJIOTHYECKOT0 BOCIIUTAHUS:

e CchOpPMUPOBAHHOCTb HJKOJIOTUYECKOW KYJIBTYpPbl, OCO3HAHHE TJIO0ATBLHOIO
XapakTepa IKOJOTHUECKUX TTPOoOIeM;

e IUIAHUPOBAHUE U OCYIIECTBIICHUE ICHCTBUM B OKPYKAIOIIECH Cpelle HA OCHOBE
3HaHMS LEJIeW YCTOMYMBOIO pa3BUTHUS YEIIOBEYECTBA;

e PpACIIMPEHHE OMbITA JACATEILHOCTH SKOJOTMYECKOM HAMPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH MO0 (PU3MKe.

HEHHOCTH HAYYHOT0 MO3HAHMS:

e c(OpMHUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY

YPOBHIO pa3BUTHS (PU3NYECKON HAYKHU;



OCO3HAHHWE LEHHOCTM HAYYHOM JEATEIIbHOCTH, TOTOBHOCTH B IIpOLECCE
U3y4eHUs (U3UKH OCYUIECTBIATH MPOEKTHYIO U HCCIEI0BATEIbCKYIO
NEeATEIBHOCTh UHAUBUYAIbHO U B IPYIIIIE.

METANPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHS
Ba3oBble Jiornueckue 1eicTBUA:

CaMOCTOSITENIbHO  (OPMYIUPOBATh W aKTyalu3UpoOBaTh  Mpobdiiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIpeNeNIATh LENH JeATeNIbHOCTH, 3aJaBaTh IMapaMeTpbl U KPUTEPHH HX
TOCTUKCHHUS,

BBISIBJISITh 3aKOHOMEPHOCTH W TPOTHUBOPEUYHS B  PacCMaTpPUBACMBIX
(GU3NYIECKUX SABICHUSX;

pa3palaThiBaTh IUJIaH PELIECHUS MPOOJEMBbl ¢ y4ETOM aHaJIM3a WMEIOIUXCS
MaTepuaIbHbIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTUBBI B IS TEIILHOCTH, OIICHUBATh COOTBETCTBUE PE3yIHTATOB
EJISIM, OIICHUBATh PUCKU TIOCTIEACTBUN ACSITENbHOCTH;

KOOPAMHUPOBATH U BBIIIOJIHATH paOOTY B YCIOBUSAX PEAIIbHOTO, BUPTYaJIbHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJIEUCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE ITPU PELICHUH KU3HEHHBIX IPOOIIEM.

ba3oBble nucciienoBarTe/bCKHe AeiiCTBUS.

BIIQJICTh HAYYHOH TEPMHUHOJIOTHEH, KIFOYCBHIMH TOHITHSAMH W METOIaMHU
busnuecKol HayKu;

BJIaJIETh HaBBIKAaMHU Y4e€OHO-HCCIIE0BATEIILCKON U IPOCKTHOM JIESATEILHOCTH
B 00sacTu (U3BUKH, CIIOCOOHOCTHIO U TOTOBHOCTHIO K CaMOCTOSITEILHOMY
MMOMCKY METOJIOB pelIeHUs 3a/ad (PU3UYECKOTO COACpKAHUS, TTPUMCHCHHIO
Pa3TUYHBIX METOJIOB TTO3HAHUS;

BJIAJETh BUJAMH JCATCIBHOCTH II0 TIOJYyYCHHIO HOBOTO 3HAHHS, €r0
UHTEpIIPETAllUK, MPeoOpa30BaHUI0O M MPUMEHECHHUIO B Pa3lIMYHBIX YUEOHBIX
CUTyalMsX, B TOM YHCIIe MPU CO3JAaHUM YYEOHBIX TMPOCKTOB B 00JACTH
bu3uKY;

BBISIBJISITh TIPUYMHHO-CJICICTBEHHBIE CBS3M W aKTyallM3UpOBaTh 3ajiady,
BBIJIBUTATh TUIIOTE3Y €€ peIlIeHUs], HAaXOUTh apryMEHTHI JIJIA JI0Ka3aTelIbCTBA
CBOUX YTBEPIKICHHM, 3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEIIICHHUS,
aHAJIM3WPOBAaTh TIOJYYCHHBIE B XOJE€ PpCIICHUS 3aJadyd  Pe3yJbTaThl,
KPUTHYCCKH OIEHWBATh MX JOCTOBEPHOCTH, MPOTHO3UPOBATh M3MCHCHHEC B
HOBBIX YCJIOBHSIX;



CTaBUTh M (POPMYJIUPOBATH COOCTBEHHBIC 3aladdl B 00pa30BaTEIbHOU
JESITeIbHOCTH, B TOM YHCJIEe IPU U3YUEHUH (DU3BHKY;

JaBaTh OLIEHKY HOBBIM CUTYAIlHsIM, OLIEHUBATh MPHUOOPETEHHBIN OTIBIT;

yMETh TEPEeHOCUTh 3HaHHWs 10 (U3UKE B MPAKTUYECKYI0 00JacThb
KHU3HEACSITEIbHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTeH;

BBIIBUTATh HOBBIE UJIEH, MIPEJIaraTh OPUTHHAIBHBIC TIOAXO/bI M PEIICHNUS;
CTaBUTb IPOOJIEMBI U 33]]a4H, TOMYCKAIOIINE albTePHATUBHBIC PEIICHUSI.

PaGora ¢ undpopmaumeii:

BJIa/IETh HABBIKAMH MOJY4YeHHUS MH(GOpMaIMU (PU3NUIECKOTO COACpKAHUS U3
HMCTOYHHKOB Pa3HbIX THIIOB, CAMOCTOSITEIBHO OCYLIECTBIIATh MOUCK, aHAIU3,
CUCTEMATU3ALMIO U UHTEPIIPETALNIO HH(OPMALIUU Pa3InYHbIX BUJOB U GOpM
IPEICTABIICHUS;

OLIEHUBATh JOCTOBEPHOCTHh UH(OpPMALINY;

UCIIOJIb30BaTh  CPEACTBA HH(POPMALMOHHBIX U  KOMMYHHKAalMOHHBIX
TEXHOJOTHH B  pEIMIEHUHM  KOTHUTUBHBIX,  KOMMYHHUKATHBHBIX |
OpraHMU3aIMOHHBIX 3a/1a4 ¢ COOJII0/IEHuEM TpeOOBaHUI SPrOHOMUKH, TEXHUKU
0€30MacCHOCTH, TUTHEHBI, PECYPCOCOEPEKEHUS, TPABOBBIX U ITHYECKUX HOPM,
HOPM UH(OPMAIIMOHHOM 0€30MaCHOCTH;

CO37]aBaTh TEKCThl (DU3UYECKOTO COJEPKAHMS B Pa3IU4HbIX (PopmaTax ¢
y4€TOM Ha3HayeHuss MHPOpPMAlMK U IEJIeBOW ayJIWTOpHUH, BbIOHpas
ONTUMAaJIbHYIO (POPMY IPEACTABICHUS U BU3YyaIU3ALUH.

KoMMmyHMKaTHBHBbIE YHMBeEpPCAJbHbIE YUeOHbIe NeiCTBUS:

OCYILIECTBIIATH OOIIEHUE HA YpOKaX (PU3UKU U BO BHEYPOUHOU JIEATEIIBHOCTH;
pacro3HaBaTh NPEANOCHUIIKM  KOH(JIMKTHBIX CUTyalldd M CMAr4aTh
KOH(DIIUKTHI;

Pa3BEPHYTO U JIOTUYHO M3JIararh CBOK) TOYKY 3PEHUs C HCIIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB;

MOHUMAaTh U WCIMOJIb30BaTh MPEUMYILECTBA KOMAaHIHOW U WHAWBUIYAJIBHOMN
padoTHI;

BBIOMpATh TEMATHKy W METOJbl COBMECTHBIX JCHCTBHM C Y4ETOM OOIIUX
WHTEPECOB U BO3MOXKHOCTEN KaXKJIOTO YJICHA KOJUICKTUBA,;

NPUHUMATh [EIM COBMECTHOM  JEATEIIbHOCTH, OpPraHU30BBIBATH W
KOOPJAMHUPOBATH IEUCTBUS MO €€ JOCTUKEHUIO: COCTABIIATH IUIAH JIEMCTBUM,
pacrpenensiTh poJid ¢ Y4ETOM MHEHUM YYaCTHUKOB, 0OCYXKIaTh PE3yJIbTaThl
COBMECTHOU paboTHI;

OIICHMBAThH KAYECTBO CBOETO BKJIAJa M KAXKJIOTO YUaCTHUKA KOMAaH/IbI B OO
pe3yJIbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;



npeajiaratTb HOBBIC TIIPOCKTBI, OLCHWBATL HWIACH C TMIO3MIOHWKW HOBU3HEI,
OPUTHUHAJIBHOCTH, HpaKTH‘IeCKOﬁ 3HAYNUMOCTH,

OCYIICCTBJIAATL IIO3UTHBHOC CTPATCITHYCCKOC IIOBCACHUC B pPa3JIMYHBIX
CUTyalnu:Aax, IpoOABJIATH TBOPUCCTBO U B006pa}KCHI/IC, OBITH NHHUIIWMAaTUBHBIM.

PeI‘yJIﬂTI/IBHLIe YHUBEPCAJIBHBIC y‘leﬁﬂble IleﬁCTBHH
CaMoopraHn3aunﬂ:

CaMOCTOSITEJIBHO OCYLIECTBJIATH ITO3HABATEIIBHYIO AEATEIbHOCTh B O0JIACTH
(U3MKK M aCTPOHOMUH, BBISBIATH IPOOJIEMBI, CTaBUTh U (POPMYJIMPOBATH
COOCTBEHHBIE 33]1a4H;

CaMOCTOSITEJIBHO COCTAaBJIATH IUIAH PELICHUS PACYETHBIX M KAYECTBEHHBIX
3a/1a4, IJIaH BBIIIOJIHEHHS] MPAKTUYECKOHM padOThl ¢ YYETOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEN U IIPENOUYTEHUI;

JaBaTh OLICHKY HOBBIM CHUTYaLUsIM;

paciupsTh paMKU y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MIPEAOUYTEHUMH;
JenaTh OCO3HAHHBIA BBIOOpP, apryMEHTHpOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 3a PEIICHHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (HOPMUPOBAHMIO M MPOSIBICHUIO 3PYIULUMU B o01acTu
(U3HUKK, MOCTOSHHO TMOBBIIATh CBOW OOpAa30BATENBHBIA M KyJIbTYpPHBII
YPOBEHb.

CaMOKOHTPOJIL, AMOIUOHAJIbLHBbIN UHTE/JIEKT:

JlaBaTh OLICHKY HOBBIM CHUTYyallMsIM, BHOCUTh KOPPEKTUBBI B JIE€SATEIBHOCT,
OLICHUBATh COOTBETCTBUE PE3YJIHTATOB 1IEIISIM;

BJIaJICTh ~ HABBIKAMU  [IO3HABaTEJNbHOW  peduiekcuu Kak  OCO3HaHMS
COBEPIIAEMBIX JECUCTBUM W MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB U
OCHOBAaHUI;

UCIIOJIb30BaTh MPUEMBI pedISKCHH ISl OIICHKU CHTYAIlMH, BEIOOpAa BEPHOTO
pEIIEHHUS;

YMETh OLICHUBaTh PUCKH W CBOEBPEMEHHO MNPUHUMATh PEIICHUA MO HUX
CHIDKCHUIO;

MPUHUMAaTh MOTHUBBI M aApPryMEHTBl JPYIMX IIPU AaHAINU3€ PE3yJbTaTOB
JIEATEIILHOCTH;

MIPUHUMATH ce0s1, TOHUMAasi CBOM HEJOCTaTKU U JIOCTOMHCTBA;

INPUHUMATh MOTHBBI W apPryMEHTBl APYTHX IMPU aHAJIU3E Pe3yJIbTaTOB
JIEATEIILHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OMINOKH.

B mpouecce gocTtukeHHs] JUYHOCTHBIX PE3YyJIbTAaTOB OCBOCHUS IMPOTPAMMBI IO
bu3nke A ypoBHA cpeAHero oOmiero oOpa3oBaHud |y O0y4aroIIUXcs



COBEPILIEHCTBYETCS IMOIMOHATBHBIN WHTEJUIEKT, TPeIIoIararoIni
c(OPMUPOBAHHOCTbD:

CaMOCO3HaHUs, BKIIFOUYAIOIIETO CIIOCOOHOCTh TOHUMATh CBOE SMOIIMOHAIIBHOE
COCTOSIHME, BUJIETh HAIpPaBJICHUS Pa3BUTUS COOCTBEHHOW AMOIIMOHAILHOMN
cdepsl, ObITh YBEPEHHBIM B ceOe;

CaMOpPETYJIMPOBAaHMsI, BKJIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE MPHUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEJAEHHE, CIIOCOOHOCTh aTanTHPOBATHCS K
AMOIIMOHAJIBHBIM H3MEHEHUSIM U TPOSIBISATH THOKOCTh, OBITH OTKPBHITHIM
HOBOMY;

BHYTpPEHHEH MOTHBAIUH, BKIIOYAIONIEH CTPEMJICHHE K JOCTHKCHUIO LIETH U
yCrexy, ONTUMU3M, HHUITUATUBHOCTh, YMEHHE JICHCTBOBATh, UCXO/IS U3 CBOMX
BO3MOXKHOCTECH;

AMIIATUH, BKIIOYAIOUIEH CITIOCOOHOCTh MOHUMATh SMOILMOHAIBHOE COCTOSTHUE
JIPYTUX, YYUTHIBATh €r0 MPH OCYIIECTBICHUM OOIIEHUS, CIIOCOOHOCTh K
COUYYBCTBHIO M CONIEPEIKUBAHUIO;

COIMATBHBIX HABBIKOB, BKITFOUAIOIINX CIIOCOOHOCTH BHICTPABATh OTHOIIICHUS
C JpYyTMMH JIOJbMH, 3a00TUTHCS, MPOSIBISATH MHTEPEC M paspeniaTh
KOH(DITUKTHI.

INPEAMETHDBIE PE3VYJIbTATEI

K xoniy o0yuenus B 10 knacce nipeiMeTHbIE PE3yJIbTaThl HA YIIIyOJIEHHOM YPOBHE
JOJKHBI OTPpaKaTh C(POPMUPOBAHHOCTH Y OOYHAIOIINXCA YMEHUM:

MOHUMATh  pOJIb  (PU3UKK B  DKOHOMHYECKOW, TEXHOJIOIMYECKOM,
AKOJIOTMYECKOM, COLMAIbHON M 3TUYECKOM cdepax NesaTeTbHOCTH YesOBEKa,
pOJIb M MECTO (PU3UKU B COBPEMEHHON Hay4yHOH KapTHHE MUpPA, 3HaUCHHE
OMHCATENIbHON, CUCTEMATU3UPYIOIIEH, O0OBICHUTEILHON U MPOTHOCTUYECKON
GyHKUMNA (U3UYECKON TEOpHUM — MEXAHWKH, MOJEKYISpHOW (U3UKA U
TEPMOJMHAMHUKHU,  poib  (Qu3nyeckod  Teopuu B (POPMHUPOBAHUU
IpeICTaBlICHUN 0 GU3NUECKON KapTUHE MUPA;

pa3ianyaTh YCIOBHs MPUMEHUMOCTH MoJelel (U3UYECKUX Ted U MPOLECCOB
(sBNEHUI): WHEpIUaNbHAs CHUCTeMa OTCY€Ta, aOCOJIOTHO TBEPIOE TENO,
MarepuanbHas TOYKa, PaBHOYCKOPEHHOE IBU)KEHHE, CBOOOJHOE MaJieHUE,
aOCoJIIOTHO ymipyras Jaedopmalus, aOCOJIOTHO YIPyroe U abCOJIOTHO
HEYyNpYyroe CTOJKHOBEHMS, MOJEIN Tra3a, KUAKOCTH U  TBEPIOTO
(KpUCTAJUNIMYECKOT0) Teja, UACANbHBIA ra3, TOUEYHBIM 3apsl, OJHOPOJIHOE
ANEKTPUUECKOE TOJIE;



pasnuyaTh yCiaoBHS (TpaHUIlBl, OOJACTH) MPUMEHUMOCTH (PU3NUECKHUX
3aKOHOB, TIOHMMAaTh BCEOOIMMA XapakTtep (yHIaMEHTaIbHBIX 3aKOHOB U
OTPaHUYECHHOCTh UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAIN3UPOBATh U OOBSCHATh MEXaHUYECKHUE MPOIIECCHI U SBJICHHUS, UCTIONb3YS
OCHOBHBIE  TOJIO)KEHUSI M  3aKOHbBl  MEXaHUKA  (OTHOCUTEIIBHOCTH
MEXaHUYECKOTO JABWKCHUS, (OpMyJIbl KHHEMATHKHA PaBHOYCKOPEHHOTO
NBIKEHUS, peoOpa3oBaHus [ 'anumes 1isi CKOPOCTH U IEPEMEIICHUST, 3aKOHBI
HproToHa, mnOpuHIUI OTHOCHUTENBHOCTH ['anmmies, 3aKOH BCEMUPHOTO
TATOTEHUS, 3aKOHbI COXPAHEHHUsI UMITYJIbCa U MEXAHUYECKOM YHEPTHH, CBSI3b
paboOTHI CHIJIBI ¢ U3MEHCHHEM MEXaHUYECKOW SHEPIHH, YCIOBHUS PABHOBECHS
TBEPAOrO Telia), MPU ITOM MCIOJIB30BATH MATEMATHUYECKOE BBIPAXKEHUE
3aKOHOB, YKa3bIBaTh YCJIOBHS NPUMEHUMOCTH (PU3UYECKUX 3aKOHOB:
npeoOpa3oBanuii ["anuies;, BTOpOro u TpeThero 3aKkoHoB HbioTOHA, 3aKOHOB
COXpPAaHEHUS! HMITYJIbCA M MEXAaHWYECKOW HHEPruM, 3aKOHAa BCEMHPHOTO
TSATOTCHUS;

aHAJIM3UPOBATh M OOBSACHATH TEIUJIOBBIE MPOIECCHl U SIBJICHUS, UCIOJIb3Ys
ocHoBHble TmookeHUss MKT u  3akoHBI MOJIEKYJSIpHOM (QU3UKU U
TEPMOAMHAMHUKN  (CBSA3b JABIEHUS MACAIBHOTO Ta3a CcO CpeaHen
KUHETUYECKOW HJHEPrUel TEIUIOBOTO JBHKEHUS M KOHIIEHTPALMEH €ro
MOJIEKYJI, CBSI3b TEMIIEPATYPBI BEIIECTBA CO CPEAHEN KUHETUUECKOUN SHEPTUE
TEIUJIOBOTO JBWKCHUSA €ro YacTHIl, CBSI3b JABJIEHUS HJICAIBHOIO Ta3za C
KOHIIEHTpalMel MOJIEKYJ M €r0 TeMIeparypoi, ypaBHeHue MenpaeneeBa—
Kianeitpona, nepBblii 3aKOH TEPMOJUHAMUKH, 3aKOH COXPAHEHUS SHEPTUH B
TETUIOBBIX MPOIIeCccax), MPU ’TOM MCIO0JIb30BaTh MAaTEMaTUUYECKOE BEIPAKEHUE
3aKOHOB, YKa3bIBaTh YCIJIOBUSI NPUMEHUMOCTA YpaBHEHUST MeHaeneeBa—
Knaneripona;

aHATM3UPOBATh U OOBSICHATDH DJIEKTPUUYECKUE SIBIICHUS, UCTIOIb3Ysl OCHOBHBIE
TIOJIOKEHUS Y 3aKOHBI DJIEKTPOAMHAMUKH (3aKOH COXPAaHEHUS dJIEKTPUIECKOTO
3apsiga, 3akoH KyloHa, MOTEHIMAIbHOCTH 3JIEKTPOCTATHYECKOrO TOJIS,
MIPUHITUIT CYTIEPIIO3ULINU SJIEKTPUUECKUX TTOJIEH, TPU 3TOM YKa3bIBasl YCIOBUS
OpUMEHUMOCTH 3akoHa KyloHa, a Takke TMpPaKTUYECKH BaXKHBIC
COOTHOILIECHMS: 3akoHbl Oma sl ydacTka Lenu W 7 3aMKHYTOM
ANeKTpUUeckor nenu, 3akoH Jxoyns—Jlenna, npasuina Kupxroda, 3axoHs
®dapages 1151 JICKTPOJIN3a);

OMUCHIBATh (PU3UUECKUE TIPOIECChl U SBJICHUS, HCIOIb3YS BEJIMYMUHBI:
MIEPEMELICHHUE, CKOPOCTh, YCKOPEHHUE, UMITYJIbC TEJa U CUCTEMBI TEJl, CUJIA,
MOMEHT CHJIbI, JIaBJICHUE, TOTEHIIMAJIbHASl YHEPTHs, KHHETUYECKAs] SHEPIHUs,
MeXaHU4YecKasi dHeprusi, pabora CUJIbI, IIECHTPOCTPEMHUTEIBLHOE YCKOPEHHUE,
CUJla TSDKECTH, Cwila YOPYTrOoCTH, CHUJa TPEHUS, MOIIHOCTb, JHEPrud



B3aUMOJICUCTBUS Tena ¢ 3eMiI€d BOIU3H €€ MOBEPXHOCTH, SHEPIUsS YIIPYTOH
nedopMany MPYKUHBI, KOJWYECTBO TEIUIOTHI, a0CONIOTHAS TeMIlepaTypa
Tena, paboTa B TEpMOAMHAMUKE, BHYTPEHHSISI DSHEPrus HI€AIbHOTO
OJIHOATOMHOTO Ta3a, paboTa HACATbHOIO ra3a, OTHOCUTEIbHAS BJIAKHOCTh
Bo3ayxa, KIIJI maeanbHOro TEIUIOBOrO JBMIATENsA; JJIEKTPUYECKOE MOJIE,
HANPSOKEHHOCTh JIEKTPUYECKOTO TOJIS, HAMPSKEHHOCTH IMOJII TOYEYHOIO
3apsja WM 3apsDKEHHOIO MIapa B BAKyyME M B JIMAJIEKTPUKE, MOTEHIIMAI
3JIEKTPOCTATUYECKOr0 II0JI1, Pa3HOCTh MOTEHLMAIOB, J3JICKTPOABUXKYILAs
CUJla, CWJIa TOKAa, HANpPsSHKEHUE, MOIIHOCTh TOKA, JJIEKTPUUYECKAsT EMKOCTH
IIJIOCKOTO KOHJICHCATOpa, CONIPOTHUBIICHUE y4acTKa uenu Cc
MOCJIEIOBATENbHBIM W MApaUIEIbHBIM COCIUHEHHEM PE3UCTOPOB, DHEPIUAd
3JIEKTPUYECKOTO I10JI1 KOHJEHCATOpa;

OOBSACHITH OCOOEHHOCTH MPOTEKaHUs (PU3UUECKUX SIBICHUN: MEXaHUYECKOE
JIBUXEHUE, TEIUIOBOE JBH)KEHUE YaCTHUI] BEIIECTBA, TEILUIOBOE PAaBHOBECHE,
OpoyHOBcKOe JBHkKeHue, auddy3usi, ucnapeHue, KUMeHue U KOHSHCaIUs,
IJIaBJIEHUE W KPUCTAUIM3ALMSA,  HAMNPABICHHOCTh  TEIUIONEpPEaayH,
JJIEKTpU3alMs TeJ, JSKBUIIOTCHIMAJIBHOCTh IIOBEPXHOCTU 3apPSKEHHOIO
IIPOBOJIHUKA;

MPOBOAUTL UCCIICIOBAHUE 3aBUCHUMOCTH OAHOW (DU3NUYECKOW BEIUYUHBI OT
JIPYTOW C UCIIOJIB30BAHUEM MPSIMBIX U3MEPEHUM, IPU 3TOM KOHCTPYUPOBATH
YCTaHOBKY,  (UKCHUpOBaTh  pe3yjbTaThl  IMOJYYEHHOM  3aBUCUMOCTH
¢u3nuecKkux BEJIMYMH B BHUAE TpaduKoB € YYETOM  aOCOJFOTHBIX
IIOIPEITHOCTEN U3MEPEHUM, JI€JIATh BBIBOJIBI I10 PE3YyJIbTaTaM UCCIIECIOBAHNS,
MPOBOAUTL KOCBEHHbIE HW3MEpeHUs] (UBUYECKUX BEIUYUH, TP HTOM
BBIOMpaTh ONTUMAJbHBIA METOJ HW3MEPEHHUs, OIICHUBATH a0COIIOTHBIC U
OTHOCHUTEJIBHBIE TTOIPEITHOCTHU MPSMBIX U KOCBEHHBIX U3MEPECHUM;
IIPOBOJUTH ONBITHI IO IPOBEPKE MPEMIOKEHHOU THIIOTE3bI: IJIAHUPOBATH
AKCIIEPUMEHT, COOMpPATh HKCIEPUMEHTAJIbHYI0 YCTAaHOBKY, aHAJIU3UPOBATH
MOJyYEHHBIC PE3YyJIbTaThl W JE€JaTh BBIBOJ O CTaTyCce MPEIJIOKECHHON
TUTIOTE3bI;

coOmro/1aTh MpaBuiia 0€30MacHOTO TPyl MPU MPOBEACHUU UCCICIOBAHUN B
paMKax y4eOHOTro SKCIIEPUMEHTa, TPAKTUKYMa U Y4eOHO-UCCIEI0BATENbCKOM
Y TIPOEKTHOM AEATEIBHOCTHU C UCTIOJIb30BAHUEM U3MEPUTEIBHBIX YCTPOMCTB U
1a60paTOPHOTO 000PYIOBAHUS;

peniath pacyETHBIC 3a7a4M C IBHO 3aJJaHHOM U HESIBHO 3aJaHHOM (hHU3UYECKON
MOJICNIbIO: HAa OCHOBAaHMM aHajdu3a yCJIOBHUS OOOCHOBHIBATH BBIOOD
dusnueckoii Mojenu, OTBEYAIONICH TpeOOBaHUSM 3a/layd, TMPUMEHSTH
dbopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH U TOCTYJIAThl (PU3NYECKUX TEOPUHN MpU
UCTIOJIb30BAHUM MATEMAaTHYECKUX METOJIOB PEIICHUs 3a/ad, MPOBOIUTH



pacy€Thl HA OCHOBAaHUM MMEIOIINXCA JAaHHBIX, aHAJIM3UPOBATh PE3YyJIbTaThl U
KOPPEKTUPOBATh METO/IbI PELIEHUS C YUYETOM MOJTYUYEHHBIX PE3YJIbTATOB;

e pelaTh KaueCTBEHHBIE 3aJ]aul, TPEOYIOLE NPUMEHEHNS 3HAaHUI U3 pPa3HbIX
pa3zesoB Kypca (pU3MKH, a TAKKE UHTErpallui 3HaHUHN U3 APYTUX IPEIMETOB
€CTECTBEHHO-HAYYHOIO  LHMKJA: BBICTpaWBaTh JIOTMYECKYIO  LIETIOYKY
pacCyXJI€HU C ONOpPOM HA HW3YYEHHbIC 3aKOHbI, 3aKOHOMEPHOCTH U
buzngecKue SBICHUS;

e HCIIOJIb30BATh TEOPETUUECKHUE 3HAHUS I OOBSICHEHNUSI OCHOBHBIX IIPUHIIUIIOB
paboOThl  M3MEPUTENBHBIX  NPUOOPOB, TEXHUYECKUX  YCTPOWCTB U
TEXHOJIOTHYECKHUX MPOLIECCOB;

e TPHUBOJUTH MPUMEPHI BKIIaJa POCCUMCKHIX U 3apYOCKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAYKH, B O0BSCHEHUE IPOLIECCOB OKPYIKAOIIEr0 MUpPa, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHIA;

e AHAJIM3UPOBATh U OLICHUBATH IOCJIEJICTBUS OBITOBOM MU NPOU3BOJICTBEHHOM
NEeSATEIbHOCTH YEJIOBEKA, CBSI3aHHOM C (PU3NYECKUMH MPOLIECCAMU, C TO3ULIUI
AKOJOTMYECKONM  O€30MaCHOCTH,  MPEACTAaBICHUH O  PalMOHAIBHOM
IPUPOAOIIONB30BAHNN, A TAKXKE PAa3yMHOM HCIIOIb30BAHUU JIOCTHMIKEHUI
HAYKH U TEXHOJOTHH JUIsl TalbHEUILETro pa3BUTH YEIOBEYECKOTO O0IIECTBA;

e TMPUMEHATH pa3JIMYHBIE CIOCOOBI PabOThl ¢ HMHPOpMALMEH (QUINYECKOTrO
COllepKaHUsl C  HCIOJb30BAHMEM  COBPEMEHHBIX  MH(OPMAIMOHHBIX
TEXHOJIOTHI, TPU 3TOM MCHOJIb30BaTh COBPEMEHHbIE WH()OpPMALMOHHBIE
TEXHOJIOTMH JJIsl IOMCKA, IEPepabO0TKU U NPEIbsIBICHUS YUeOHON U Hay4YHO-
HONmyJsspHOM  MH(pOpMaUWU, CTPYKTYPUPOBAaHUS U  HHTEPIPETALUU
uH(popManuu, TMOJYYEHHOM U3 Pa3IUYHbIX MCTOYHUKOB, KPUTHYECKU
aHAJIM3UPOBATh MOJyYaeMyl0 MH(POPMALIUIO U OLEHUBATH €€ JTOCTOBEPHOCTh
KaK Ha OCHOBE HMMEIOIIMXCSA 3HAHMM, TaK U HA OCHOBE aHAJIM3a MCTOYHMKA
uH(bopMaIny;

e TMPOSIBIATH OPraHU3aLMOHHBIE U TO3HABATEIBHBIE YMEHHUS CAMOCTOSITEIIBHOTO
MpUOOPETEHMUS HOBBIX 3HAHUI B TPOLIECCE BBIMOIHEHUS POEKTHBIX U y4eOHO-
HCCIIEI0BATENbCKUX padoT;

e paboTaThb B TIpynmne ¢ UCHOJHEHHUEM pa3JMYHBIX COLMAIbHBIX pPOJEH,
IUTaHUPOBATh PabOTy TPYIIbI, PAMOHAIBHO PACHPEENATh IEATEIbHOCTh B
HECTAaHJAPTHBIX CUTYyalUsX, aJCKBAaTHO OLIEHUBATh BKJIAJ KaXKIOTO W3
YYaCTHUKOB I'PYMIIbI B PEIIEHUE pacCMaTpUBaeMOM IPOOIEMBbI;

e TMPOSBIATH MOTHUBAIMIO K OyAyied npodecCHuoHaNbHOU AESTENbHOCTU IO
CHENUATBLHOCTIM (U3UKO-TEXHUYECKOTO PO,

K konity obyuenust B 11 knacce npeaMeTHbIC Pe3yIbTaThl Ha YTIyOJIEHHOM YPOBHE
JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIMXCS YMEHUM:



MMOHUMATh POJIb PU3UKH B IKOHOMUUYECKOU, TEXHOJIOTHIECKOM, COITUATBLHOU 1
ATUUECKON cdepax MesATEIbHOCTH 4YEJIOBEKa, POlb W MECTO (U3MKH B
COBPEMEHHOW HAYYHOM KAapTHHE MHPA, POJIb ACTPOHOMHUH B MPAKTUYECKOU
NEATEIIbHOCTH YEJIOBEKA U JaJbHEWIIEM HAayYHO-TEXHUYECKOM pPa3BUTHUU,
3HAYEHHWE OIHCATEIbHON, CHUCTEMATU3HPYIOLIEH, OOBIACHUTEIBHON U
MPOTHOCTUYECKOW (PYHKIHMM (U3MUECKON TEOopuu — DSIEKTPOIUHAMHKH,
CHEIHATbHOM TEOPHUH OTHOCUTEIHHOCTH, KBAHTOBOM (DM3HMKH, PpOJIb
¢usnueckoir Teopun B (DOPMUPOBAHUM TMPEACTABICHUM O (HUIMUECKOM
KapTUHE MHUpa, MeCTO (U3MUECKOW KapTUHBI MHpa B OOlEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUNA O IPUPOJIE;

pa3iuyaTh YCIOBHS MPUMEHUMOCTH MOJelel (U3NYECKUX Teld U MPOIECCOB
(siBJIEHUI): OMHOPOJHOE DJIEKTPUYECKOE M OJHOPOJIHOE MArHUTHOE MOJIs,
rapMOHUYECKHE KOJIEOaHUS, MaTeMaTHUYEeCKUNd MAasTHHUK, UCaTbHBIN
NPY>KUHHBIN MasTHUK, TAPMOHUYECKHE BOJIHBI, HI€ANbHBIN KOJIeOaTeNbHbIN
KOHTYp, TOHKas JINH3a, MOJIEJIEW aTOMa, aTOMHOTIO s1/Ipa U KBAaHTOBOW MOJEIHN
CBETAa;

pa3nuyath YyciaoBHA (TpaHMLbI, OOJACTH) NPUMEHHUMOCTH (PU3UUECKUX
3aKOHOB, NOHMMAaTh BCEOOIIMN XapakTep (QyHIaMEHTAIbHBIX 3aKOHOB H
OTPaHUYECHHOCTH UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAJIM3UPOBATh U OOBICHATH BJIEKTPOMArHUTHBIE MPOLIECCHl U SIBJICHUS,
UCIIOJIb3ySl OCHOBHBIE TIOJIOXKEHUSI W 3aKOHBl 3JEKTPOJAMHAMHKUA U
CHELMAIbHOM TEOPUN OTHOCUTENIBHOCTH (3aKOH COXPAHEHUS AJIEKTPUUECKOTO
3apsana, cuia Amiepa, cuia JIopeHna, 3aK0H JIEKTPOMArHUTHON MHTyKIIUH,
npasuJo Jlenna, cBa3p 3/JC caMOUMHAYKINY B 3JIEMEHTE JIEKTPUUECKON LIETTH
CO CKOPOCTBIO M3MEHEHUWS CHWJIbl TOKA, MOCTYJIAThl CHEUUAIBHOW TEOPHUU
OTHOCUTEIBHOCTU DUHINITEITHA);

aHAJIM3UPOBATh U OOBSACHATH KBAHTOBBIE MPOLIECCHl U SIBJICHUSI, HUCIOJIb3YS
MOJIOKEHUSI KBAHTOBOUM (pU3MKH (ypaBHeHUE DWHINTEHHA 7151 poTorddexTa,
NEepBbII W  BTOPOM  MOCTyJIaThl bopa, MNpUHUOUAN  COOTHOUIECHHUS
HeonpenenénHocre ['eif3enOepra, 3akoHbl COXpPAaHEHHUS 3apsAIOBOr0 U
MacCOBOTO YUCEN U SHEPTUU B AJIEPHBIX PEAKLUMSX, 3aKOH PaAHMOAKTUBHOTO
pacnaza);

ONMKCHIBATh (PU3MYECKHME TPOLECCHl M SBJICHUS, HCIOJb3Ysl BEIUYUHBIL:
HaIpPsHKEHHOCTh DJIEKTPUYECKOTO TMOJSA, MOTEHUMAN 3JIEKTPOCTATUYECKOTO
NoJIsl, Pa3HOCTh MOTEHIMAJOB, DJJIEKTPOJABIKYILAs CHJIA, WHIYKIHS
MarHUTHOTO TIOJSl, MArHUTHBIM TIOTOK, cWiia AMIiepa, WHIYKTUBHOCTD,
ANEKTPOJABHKYIIAS CHJIA CaMOWMHIAYKLWH, D3HEPrusi MarHuTHOTO TOJIA
IPOBOJHUKA C TOKOM, PEISTUBUCTCKUN MUMITYJIbC, MTOJIHASI SHEPT U, SHEPT U



MOKOsI CBOOOIHOM YacTHUIIbI, JHEPTHsI M UMIYJIbC (POTOHA, MacCOBOE UUCIO U
3apsA sapa, SHEPTHSI CBS3H s11pa;

OOBSCHATD O0COOEHHOCTH IPOTEKAHUS bu3HYecKux SIBJICHUM:
AIEKTPOMATHUTHAS WHIYKIHUS, CaMOMHAYKIIUS, PE30HAaHC, MHTEpEpeHIIUs
BOJIH, JAW(pakmus, JUCHEepCUsi, TOJHOE BHYTPEHHEE OTpa’KeHUeE,
doTornexTpuaeckuii 3pdekt (pororddexr), anpda- u 6era-pacnagsl sAep,
raMMma-u3iydeHue ajaep, GU3ndeckue MPUHILHUIIBI CIEKTPATbHOTO aHaln3a |
paboTHI J1a3epa;

ONPENEIIATh HANPABICHUE UHAYKIIUA MarHUTHOTO MOJISl IPOBOJIHUKA C TOKOM,
cuibl Amriepa u cuisl JlopeHua;

CTPOUTH U300paKEHUE, CO3AaBAEMOE INIOCKUM 3€PKAJIOM, TOHKOW JIMH30M, U
PacCUUTHIBATH €T0 XapaKTEPUCTHUKU;

IPUMEHSTh OCHOBOIIOJATaloOlIe ACTPOHOMHUYECKHE TMOHATHS, TEOPUU H
3aKOHBI JJIs1 aHAIN3a U OOBSICHEHUS (PU3NYECKUX MTPOLIECCOB, MPOUCXOAAIINX
B 3BE3/1aX, B 3BE3HBIX CHUCTEMAaX, B MEXTAJIAKTUYECKOW cpefe; ABUKEHUS
HEeOECHBIX TEJI, DBOJIIOIMH 3BE3]T M BeenenHoi;

OPOBOJUTH  HCCIEAOBAHHWE 3aBUCUMOCTEH  (U3NYECKUX BEIMYHUH C
UCII0JIb30BAHUEM IIPSIMBIX U3MEPEHUM, IIPX 3TOM KOHCTPYHPOBATh YCTaHOBKY,
(uKCHpPOBATh PE3yJILTATHI MOJYUYEHHON 3aBUCUMOCTU (PU3UUECKUX BEJIMYMH B
BUJI€ TPA(UKOB C YUYETOM aOCOJIIOTHBIX MOTPEHIHOCTEH M3MEpPEHUM, NeNIaTh
BBIBOJIbI 10 pE3yJIbTaTaM UCCIEI0BAHNUS;

IPOBOJAUTh KOCBEHHBIE HU3MEPEHUS (PU3NYECKUX BEIUYMH, NpPU HTOM
BbIOMpaTh ONTUMAJbHBIA METOJ M3MEPEHHUS, OLCHUBATh aOCOIIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEIIHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHUI;
MPOBOJIUTH OMBITHI MO MPOBEPKE MPEMJIOKEHHONW THIOTE3bl: IIAHUPOBATh
HKCIIEPUMEHT, COOMpaTh HKCIEPUMEHTAJIbHYIO YCTAaHOBKY, aHAIU3UPOBATH
[OJIyYEHHBIE PpE3YyJIbTaTbl M JENaTh BBIBOJ O CTAaTyce MNPEII0KEHHON
TUIIOTE3BI;

OMKCHIBATH METO/bI MOTYUYEHUSI HAYYHBIX ACTPOHOMHUYECKUX 3HAHUI;
coOJ0/1aTh MpaBuiia 0€30MacHOTO TpyJla MPU MPOBEACHUU UCCIEIOBAHUNA B
pamMKax yueOHOTro SKCIIEpUMEHTa, MPAKTUKyMa U yueOHO-UCCIIeI0BATEIbCKON
U MIPOEKTHOM JIESITEIBHOCTH C UCIIOJIb30BAaHUEM U3MEPUTEIIBHBIX YCTPOHCTB U
1a00paTOpHOTO 000PYIOBAHUS;

peniath pacyETHBIC 3a7a4M C SIBHO 3aJJaHHOM U HESIBHO 3aJaHHOM (hHU3UYECKOM
MOJIENIbIO: HA OCHOBAHHMM aHAJIM3a YCJIOBUS BHIOMpaTh (U3HUECKUE MOJIEIH,
oTBevarole TpeOOBaHUSAM 3a7aud, TMPUMEHATh (QOPMYJIbl, 3aKOHBI,
3aKOHOMEPHOCTH M TOCTYJaThl (PU3MUECKUX TEOPUH NPHU HCIIOJIb30BAHUU
MaTEMaTUYECKUX METOJOB pelIeHUs 3aJady, IPOBOJUTh pacy€Thl Ha



OCHOBAaHMM  HMMEIOUIMXCS  JIaHHbIX, AaHaJU3HpOBaTh  PE3yJNbTaThl U
KOPPEKTUPOBATh METO/IbI PELIEHUS C YUYETOM MOJTYUYEHHBIX PE3YJIbTATOB;
pelaTh KaueCTBEHHbIE 3aJ]aul, TPEOYIOIUEe NPUMEHEHNS 3HAaHUI U3 pa3HbIX
pa3zesoB Kypca (pU3MKH, a TAKKE UHTErpallui 3HaHUHN U3 APYTUX IPEIMETOB
€CTECTBEHHO-HAYYHOIO  LHMKJA: BBICTpaWBaTh JIOTMYECKYIO  LIETIOYKY
pacCyXJI€HU C ONOpPOM HA HW3YYEHHbIC 3aKOHbI, 3aKOHOMEPHOCTH U
buzngecKue SBICHUS;

UCIOJIb30BaTh TEOPETUUECKHUE 3HAHUSI 1J1s1 0OBSCHEHUS! OCHOBHBIX IPUHIIUIIOB
paboOThl  M3MEPUTENBHBIX  NPUOOPOB, TEXHUYECKUX  YCTPOWCTB U
TEXHOJIOTHYECKHUX MPOLIECCOB;

MPUBOIUTH MPUMEPHI BKJIAJa POCCUMCKHX U 3apYOCKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAYKH, B O0BSCHEHUE IPOLIECCOB OKPYIKAOIIEr0 MUpPa, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHIA;

aHAJIM3UPOBATh M OLIEHUBATH IMOCIEACTBUS OBITOBOM M IPOU3BOJACTBEHHOU
NEeSATEIbHOCTH YEJIOBEKA, CBSI3aHHOM C (PU3NYECKUMH MPOLIECCAMU, C TO3ULIUI
AKOJOTMYECKONM  O€30MaCHOCTH,  MPEACTAaBICHUH O  PalMOHAIBHOM
IPUPOAOIIONB30BAHNN, A TAKXKE PAa3yMHOM HCIIOIb30BAHUU JIOCTHMIKEHUI
HAYKH U TEXHOJOTHH JUIsl TalbHEUILETro pa3BUTH YEIOBEYECKOTO O0IIECTBA;
MPUMEHATh pa3IuyHble CIOCOObI padoThl ¢ MH(pOpManuen (HU3NIECKOTO
COllepKaHUsl C  HCIOJb30BAHMEM  COBPEMEHHBIX  MH(OPMAIMOHHBIX
TEXHOJIOTHI, TPU 3TOM MCHOJIb30BaTh COBPEMEHHbIE WH()OpPMALMOHHBIE
TEXHOJIOTMH JJIsl IOMCKA, IEPepabO0TKU U NPEIbsIBICHUS YUeOHON U Hay4YHO-
HONmyJsspHOM  MH(pOpMaUWU, CTPYKTYPUPOBAaHUS U  HHTEPIPETALUU
uH(popManuu, TMOJYYEHHOM U3 Pa3IUYHbIX MCTOYHUKOB, KPUTHYECKU
aHAJIM3UPOBATh MOJyYaeMyl0 MH(POPMALIUIO U OLEHUBATH €€ JTOCTOBEPHOCTh
KaK Ha OCHOBE HMMEIOIIMXCSA 3HAHMM, TaK U HA OCHOBE aHAJIM3a MCTOYHMKA
uH(bopMaIny;

IPOSBIISITH OPTaHU3AL[MOHHBIE U [I03HABATEIBHBIE YMEHUS CAMOCTOATEIBHOTO
MpUOOPETEHMUS HOBBIX 3HAHUI B TPOLIECCE BBIMOIHEHUS POEKTHBIX U y4eOHO-
HCCIIEI0BATENbCKUX padoT;

paboTaTh B TIpyHIe C HCHOJHEHHEM pa3jMuYHBbIX COLMAIbHBIX pPOJIEH,
IUTaHUPOBATh PabOTy TPYIIbI, PAMOHAIBHO PACHPEENATh IEATEIbHOCTh B
HECTAaHJAPTHBIX CUTYyalUsX, aJCKBAaTHO OLIEHUBATh BKJIAJ KaXKIOTO W3
YYaCTHUKOB I'PYMIIbI B PEIIEHUE pacCMaTpUBaeMOM IPOOIEMBbI;

OPOSBIISITH MOTHUBALMIO K Oynymied mpodecCHOHANbHON NeATeNbHOCTH 10
CHENUATBLHOCTIM (U3UKO-TEXHUYECKOTO PO,



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
DJIEeKTPOHHbBIE
1171-)1 Tema ypoka KoanuyecrBo uudposbie
4acoB o0pa3oBaTe/ibHbIE
pecypcbl
1 dusnka — (QyHIaMEHTaJIbHAS HayKa O 1 bubmumoreka [IOK
pupoJie https://m.edsoo.ru/1beef346
5 HayuHblii MeTO7 NO3HaHWSI U METO[bI 1 bubnuoreka [IOK
UCCIIeIOBaHUS (PU3NICCKUX SIBICHUN https://m.edsoo.ru/3a7fde29
DKCrepuMEHT U Teopusi B Ipoliecce
3 Mo3HaHMs mpupojabl. HalOmoneHue wu 1 Bubmaorexa ITOK
https://m.eds00.ru/34c49931
HKCIEPUMEHT B (PU3UKE
4 CnocoOpl  u3MepeHHs  (PU3MYECKHX 1 bubnuorexa [JOK
BEJIMYNH https://m.edsoo.ru/ca2def03
AbcomoTHas U OTHOCHUTEIIbHAS
5 MTOTPEUTHOCTH M3MEPEHHUH (DU3NISCKUX 1 bubmorexa LHOK
https://m.edsoo.ru/7f18fda3
BEJIMYUH
MogpenupoBanue B ¢usuke. Ponp u
5 MecTo Qu3ukn B (HOPMHPOBAHHH 1 bubnuorexa [JOK
COBPEMEHHOM Hay4YHOU KapTHUHBI MUpa, https://m.edsoo.ru/eabbded1
B [IPAKTUYECKON JESITENbHOCTH JIOCH
Mexannueckoe paBmkenne. Cucrema
7 oTcYeTa. OTHOCUTEIHLHOCTD 1 bu6mmoreka [IOK
MEXaHUYECKOro ABMKeHUsA. IIpsmas u https://m.edsoo.ru/e9a52f02
oOparHas 3a/1a4ll MEXaHUKU
Pamuyc-BekTop MaTepuaNbHONW TOYKH,
3 €ro MPOEKIUHM Ha OCH KOOpAMHAT. 1 bubnnorexka [JOK
Tpaekropus. [lepememenne. CkopocTs. https://m.eds00.ru/30a108a5
Wx mpoekiun Ha OCH KOOPIUHAT
PaBrOMeEpHOE MIPSAMOJIMHENHOE
9 nBwkeHue. ['paduueckoe omucaHue 1 bu6mmorexa [IOK
PaBHOMEPHOTO MIPSAMOJIMHENHOTO https://m.eds00.ru/89ba7190
JIBUKCHHUS
10 CrnoxeHue mepeMeneHnii U CKOPOCTEH. 1 bubnmnoreka [JOK
Pemenue 3amau https://m.edsoo.ru/761d18aa
11 HepaBuomepnoe JBUKEHUE. 1 bubnmnoreka [JOK
MrHoBeHHass CKOpPOCTb. Y CKOpEHHUE. https://m.edso0o.ru/a99549a7
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IIpssMonuneiHOE JBHKCHUE c
IIOCTOSIHHBIM YCKOPEHUEM

I'padmueckoe OIHCaHue
12 MPSAMOJIMHEHHOTO BYOKCHUS c bubmorexa LHOK
P A https://m.edsoo.ru/b7560bbf
MMOCTOSIHHBIM YCKOPEHUEM
CBoOogHoe  mameHWe.  YCKOpPEHHE

13 CBOOOJITHOTO TMAaJIeHUsl. 3aBHUCUMOCTD bubnnorexka [HOK
KOOpPJMHAT, CKOPOCTH, YCKOPEHHUS OT https://m.edsoo.ru/f738109c
BPEMEHH H UX TpapuKu

14 JIBrokeHue Teia, OpOIICHHOTO IO bubmuorexa [JOK
YIJIOM K TOPU30HTY https://m.edsoo.ru/71cbb4f5
Kpuonuneiinoe npuxenue. [[prxenue
10 OKPY>XHOCTH. YTJIOBas W JIMHCHHAS

15 CKOPOCTH [Tepuo U 4YacTora bubmorexa HOK

P ' PHOA i https://m.edsoo.ru/33196fbe
LentpocTpemMurenbHoe W TOJHOE
YCKOpEHUe

16 KontposnpHass  pabora 1mo  Teme bubnuorexa [JOK
"KunemaTtuka" https://m.edso0.ru/1242f32¢
ITepBbrit 3aKOH Herorona.

17 HNueprmanpHble  CUCTEMBI  OTCUETA. bubnuorexa [JOK
[Ipuniun otHOcHUTENbHOCTH [ anmumes. https://m.edsoo.ru/5a9e4a64
HewunepuuanbHbIe CUCTEMBI OTCUYETA

18 Cuna.  PaBHOje#cTBylOmass  cuia. bubnuorexa [JOK
Bropoii 3akon Hetotona. Macca https://m.edso00.ru/141d3837

19 B3aumopeiicteue Tten. Tpertuit 3axkoH bubnnoreka [JOK
Hprorona https://m.edso0.ru/57dba505
[TpuHumn cynepno3unmu cui. Permenne

20 3apaqu Hay i I/IMeHHeHHe 3aKOHOB bubmorexa HOK

s p https://m.edsoo.ru/bdf997fb
HrroTona
3aKkoH BCEMHUPHOIO TSATOTECHUS.
21 OKBUBAJICHTHOCTh TPABUTAIlMOHHOW U bubmorexa HOK
. P t https://m.edsoo.ru/9aba2b0a
WHEPTHOM MacChl

29 Cuna TSKECTH " YCKOpEHHE bubnuotexa [JOK
CBOOOHOTO MaJeHUs https://m.edso0.ru/22757f26
JIBmkeHne HEOCCHBIX Tel W HX

23 HCKYCCTBEHHBIX CIyTHUKOB. IlepBas bubnuorexa [JOK
KOCMUYeCKas CKOpOCTb. 3aKOHBI https://m.edsoo.ru/11abfa0a
Kemnepa

b K

24 Cuna ynpyroctu. 3akoH ['yka. Bec Tena nommorexa [O

https://m.edsoo.ru/0ae2cd84
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Cuna tpenus. Ilpupona m BuUIBI CcHI

bu6mmoreka [IOK

25 TpeHus. J[BUKEHHE B )KUJIKOCTU U Ta3e https://m.edsoo.ru/1fa86499
C YYETOM CHJIBI CONIPOTUBIIEHUS CPEABI https://m.eds00.ru/2ch29676
26 JlaBnenue. IM'uapocraTuueckoe bubnnoreka [HOK
nasnenue. Cuna Apxumena https://m.edsoo.ru/a28aa7ad
AOCOII0THO TBEP0C TEJO0. bubnuorexa [JOK
27 [loctymarenbHoe ¥ BpalaTeabHOE bubnnorexka [HOK
JBUKEHUE TBEPOTO Tella https://m.edso00.ru/2b95d57e
08 MOMEHT CHJIBI OTHOCUTEIBHO OCH bubnnoreka [HOK
Bpaienus. [1meqo cuibl https://m.edso00.ru/653d3459
CnoxxeHue Ccui, TNPUIOKEHHBIX K
29 TBepaoMy Teny. LleHTp TsokecTH Tena. bubnmoreka [JOK
VYcnoBus paBHOBECHs] TBEPAOrO Tela. https://m.edsoo.ru/9aa79a7d
Bunel paBHOBecHs
bubmuorexa [JOK
30 Pemeriuc sazas https://m.edsoo.ru/dclcaacO
31 Kontponbnas  pabora 1mo  Teme bubnuorexa [JOK
"Jlunamuka. CraTuka TBepaoro tema" https://m.edsoo.ru/9f5a574c
Nmiynse MaTepHaIbHOU TOYKY,
32 CHUCTEMbI MaTepHUaIbHbIX TOYeK. LleHTp bubnuorexa [JOK
MAacC CHUCTEMbI MATEpHAIbHBIX TOYEK. https://m.edsoo.ru/4bb8294b
Teopema o IBH)KEHUU IIEHTPa Macc
Nmitynbe cuiibl 1 ©I3MEHEHHE UMITYJIbCa
33 Tena. 3aKOH COXpaHEHHs] HUMIIYJIbCa. bubamorexa LOK
https://m.edsoo.ru/13f0a221
PeakTuBHOE nBUXKEHUE
MomeHT uMmyibca MaTepuaIbHOM
34 touku. [IpencraBienue o coxpaHeHUU bubnnoreka [JOK
MOMEHTa WMIIYJIbca B ILEHTPAIBHBIX https://m.edso00.ru/d6532eb9
MOJISIX
bu6mmoreka [IOK
35 Pemterite aza https://m.edso0.ru/f7706d63
PaGora cuibl Ha MalOM ¥ HA KOHEYHOM
36 IIEPEMEIICHUN. I'paduyeckoe bubnuotexa [JOK
MPEJCTaBICHUE paboThI CHUJIBI. https://m.eds00.ru/913974c7
MoOUHOCTh CHIIBI
Kunernueckass sneprus. Teopema 00
37 W3MEHEHUN KHHETHYECKOM SHEpPruu bubmmorexa [OK
. https://m.edsoo.ru/9a5e2e74
MarepuaibHON TOUKU
[ToTennuanpHble W HEMOTEHIIUATBHBIE
bu6mmorexa [IOK
38 cuinel.  lloTeHnmManpHAass ~ DHEPTHS.

BTopa;[ KOCMHYCCKasA CKOPOCTh

https://m.edsoo.ru/554bafcc
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Tperps KocMuueckas cKOpocTb. CBs3b
pabOThl  HEMOTEHLUHUANbHBIX CHJI C

39 W3MEHEHHEM MEXaHUYECKOH DHEPIUUA bubmorexa LOK
p https://m.edsoo.ru/f57b4e01
CUCTEMBI TeJl. 3aKOH COXpaHCHUS
MEXaHUYECKOUN YHEPTUHU
Yiupyrue u Heynpyrue CTOIKHOBEHUS.
40 \% glz]HeHHe BepriJm JIST UIeajJbHOU buGnnorexa LIOK
p pHy a a https://m.edsoo.ru/f30f43b6
JKUJIKOCTH
41 KonrtponsHas pabora no teme "3akoHbI bubmumoreka [IOK
COXPAHEHHUS B MEXaHUKe" https://m.edsoo.ru/474e7c4a
Pa3zButue mnpencraBieHH O IIPUPOJE
pel PHPOA bu6mmoreka [IOK
42 Tetu1oTel. OcHoBHEIE nooxeHuss MKT.
https://m.edsoo.ru/b0ad4445f
Huddyzus. BpoyHoBckoe ABHKEHHE
CtpoeHue r1a3000pa3HbIX, KHAKUX H
43 TBEPABLIX Tei. XapakTep IBWKECHUSA U bubmmorexa [IOK
P o P p A https://m.edsoo.ru/c44d02e2
B3aMMOJEMCTBUS YaCTHUI] BEIIECCTBA
Macca u pa3mepbl MOJEKyJ (aTOMOB).
44 KomnuectBo BemecrtBa. IlocrosiHHas Bubmorexa ITOK
B ' https://m.edsoo.ru/c5b72ab7
ABorajzipo
45 Temneparypa. TennoBoe paBHOBecHE. bubnuorexa [JOK
IlIxana Ilenbcus https://m.eds00.ru/0070d493
bu6mmoreka [IOK
46 P
CIICHHE 3/t https://m.edsoo.ru/1531aba5
bubmuorexa [JOK
47 n % .
FICIIDHBIH Ta3. L a30BBIC 3AKOMbL https://m.edsoo.ru/1deb2367
48 VYpaBuenue MenneneeBa-Knaneiipona. bubnnoreka [JOK
Pemntenue 3agau https://m.edsoo.ru/8d12c328
49 AbcomtoTHass  TemmepaTrypa.  3aKoH bubnuotexa [JOK
JanpToHa https://m.edsoo.ru/14e02d1f
50 N3onponeccel B HIEaTbHOM Ta3e C bubnnorexka [JOK
MHOCTOSIHHEIM KOJIMUECTBOM BEIIECTBA https://m.edsoo.ru/68878d51
I'padbuueckoe peaCTaBICHUE
51 1/1501? OLIECCOB: H30TE hfaﬂ n30xopa bubmmorexa [IOK
port ’ pMma, pa, https://m.eds00.ru/1344327b
n3zobapa
bu6nmoreka [JOK
52 @) MKT
CHOBHOE ypaBHEHHe https://m.edsoo.ru/c8094721
bu6mmorexa [IOK
53 P
clierme sanad https://m.edsoo.ru/10265a05
C §] %
54 BASH - ADCOJIOTHOM — TEMITEpATYPHI https://m.edsoo.ru/c38af875

TepMOJIHHaMHIIeCKOfI CHUCTCMBI co



https://m.edsoo.ru/f57b4e01
https://m.edsoo.ru/f30f43b6
https://m.edsoo.ru/474e7c4a
https://m.edsoo.ru/b0a4445f
https://m.edsoo.ru/c44d02e2
https://m.edsoo.ru/c5b72ab7
https://m.edsoo.ru/0070d493
https://m.edsoo.ru/1531aba5
https://m.edsoo.ru/1deb2367
https://m.edsoo.ru/8d12c328
https://m.edsoo.ru/14e02d1f
https://m.edsoo.ru/68878d51
https://m.edsoo.ru/1344327b
https://m.edsoo.ru/c8094721
https://m.edsoo.ru/10265a05
https://m.edsoo.ru/c38af875

CpPEIHEH  KUHETUYECKOM  DJHEprueu
IIOCTYNATEJILHOIO TEIJIOBOI0
JIBIDKEHUS €€ 4aCTHII

O0001IeHYE ¥ CUCTEMATU3ALUS 3HAHUN

bu6mmoreka [IOK

55
1o reMe "OcHoBbl MKT" https://m.eds00.ru/09d12fd8
56 Kontponbnas pabora o Teme "OCHOBBI bubnnoreka [HOK
MKT" https://m.edsoo.ru/13adad59
Tepmonunamuyeckas cucTema.
3aganue BHemHUX ycioBud s T1
cUCTeMbl. BHemHMe U BHYTpEHHHE
o7 napametpsl. [lapamerpsr T/l cuctembl bubmmorexa [JOK
PAMETPEL. 1apaMetp https://m.edsoo.ru/5f8d38a3
KaKk CpeJHUE 3HAYCHHS BEJIUYUH,
ONMCBHIBAKOLIUX eé Ha
MHUKPOCKOIIMYECKOM YPOBHE
HyneBoe Havamo TEpMOIMHAMUKHU.
58 CamomnpousBoibHast pemakcamus T/] bubmmorexa [JOK
P P 5 https://m.eds00.ru/8ec512f0
CHUCTEMBI K TEIJIOBOMY PaBHOBECHIO
Monenb U7eabHOTO raza B
59 TEpPMOJIMHAMUKE YcnoBus bubmorexa LHOK
pMOA . https://m.eds00.ru/29355001
MIPUMEHHUMOCTH 3TOU MOJEIIN
60 VYpaBuenue MenneneeBa-Kianeiipona bubnuorexa [JOK
Y BBIPa)KEHUE JJI1 BHYTPEHHEN SHEPTUU https://m.edsoo.ru/bal1178d0
BeIpaxxenue 1 BHyTpEHHEH dHEPruu
61 OJTHOATOMHOTO UIEeaILHOT'O rasa. bu6mmoreka [IOK
KBa3ucrarnueckue M HeCTaTUUYECKHE https://m.edsoo.ru/acscacl5
MPOLIECCHI
DnemeHTapHas paborta B
62 TepMoauHaMuKe. Beruncnenue paGoThl bubnuotexa [JOK
nmo rpapuky mpomecca Ha pV- https://m.edso00.ru/741d5738
auarpamme
Temnonepenayda kak crmocod U3MEHEHUS
63 BHyTpeHHel sHeprun TJI cuctemsl 0e3 bubmorexa HOK
TP P https://m.edso0o.ru/3d734561
COBEpILIEHHS PabOThI
64 Konsekuus, TETJIONPOBOJHOCTb, bubnuotexa [JOK
M3JIy4eHue https://m.edso00.ru/157b54cd
KomnuectBo TennoThl. TemioéMKOCTh
65 Tena. VaenpHasts W MoJIsIpHas bubnmnoreka [JOK
TEINIOEMKOCTH BeIIecTBa. Y JieJbHas https://m.edsoo.ru/7ba67355
TEIJIOTa CTOPAHMS TOTIJINBA
66 Pacuér konuuecTBa TEMJIOTHI TpPHU bubnmnoreka [JOK

TCIIonepecaavuc

https://m.edsoo.ru/ldb5ad4e
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[TonstTre 00 ammabaTHOM TpoIECCe.

bubmuoreka [JOK

67
IlepBblil 3aKOH TEPMOAVMHAMUKH https://m.eds00.ru/d8098824
KonumdgecTBo TeruioTsl m pabora Kak
68 MeEpPbI U3MEHEHUS BHYTPEHHEN DHEPTUA bubnnorexa [IOK
P yIp p https://m.edsoo.ru/b047alcd
T cuctemsl
BTopoii 3akOH TEpMOJMHAMUKH JId
69 PaBHOBECHBIX M HEPAaBHOBECHBIX bubnuoreka [IOK
MIPOIIECCOB. HeoGpatumocTs https://m.edsoo.ru/c6f4f464
MIPUPOIHBIX MTPOIECCOB
70 [TpuHIHTIBI JIEWCTBUS TEIUIOBBIX bu6mmoreka [IOK
maruH. KITT https://m.edso0.ru/2e945513
71 MakcumanbHoe 3HadeHue KIIJ. uki bubmuorexa [JOK
Kapno https://m.edsoo.ru/fe3857b9
bu6mmoreka [IOK
12 Pemenne 3amau
g https://m.edsoo.ru/b3efal8b
DKOJIOTHYECKHUE aCIEKTHI
73 KCTOJIb30BaHUS TEIUIOBBIX JABUTATEICH. bubnuorexa [JOK
TennoBoe 3arpsi3HEHUE OKpPYIKAKOIIEH https://m.edso00.ru/9867aaa7
Cpebl
bubmuoreka [JOK
74 Pemenne 3amau
g https://m.edso0.ru/c8c70432
O00011IeHIE U CUCTEMATU3AaIUs 3HAHUI
75 no teMme "TepmommHamuka. TemnsioBble Bubmorexa ITOK
L ' https://m.eds00.ru/28d62b3f
MaIlIHBI
KonrponbHas abota MO  TeEMe
76 "Te 130 I/IHaMI/IKap Temnoseie bubmmorera [TOK
p H" ) https://m.edsoo.ru/1b6e26c5
MaIlHBI
ITapooOpasoBanne ¥  KOHIEHCAIIHS.
77 I/Iclrjla eI}:I/Ie A KUIeHue. YIenbHas bubmmorexa [TOK
p ' a https://m.eds00.ru/6f8e6777
TeII0Ta MapooOpa3oBaHUs
HacwImenHbie 1 HeHACKHIIIIEHHBIC TTaphl.
KauecTBeHHast 3aBUCHUMOCTE INIOTHOCTH
A JaBJIEHHUS HACBLIIIEHHOrO I1apa OT
78 TEMIIEPATYPEBI, HUX He3aBI/ICI/IMOCI”3FL oT bubmmorexa [TOK
i patyprl, https://m.edsoo.ru/f5¢17d02
00BEMa HACKIIIEHHOTO napa.
3aBUCHUMOCTh TEMIEPATYPhl KHUIICHUS
OT JIaBJIEHUS B YKUIKOCTH
79 Brnaxxnocte Bo3myxa. AOcontoTHas u bubnnoreka [JOK
OTHOCHUTEJIbHAS BIAXKHOCTh https://m.edsoo.ru/30ebbb79
b K
80 Pemenue 3agau nommorexa O

https://m.edsoo.ru/18e95ff3
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Tépnoe teno. Kpucramnmueckue u

81 amopdHbIe Tena AHunzorponus bubmmorexa LIOK
P ' p https://m.eds00.ru/20a88a03
CBOMCTB KPUCTAJLIOB
[TnaBnenue u KpUCTAILTU3AITHS.
bubmuorexa [JOK
82 YnenvHas TEIIoTa TJTaBJICHUS.
https://m.edsoo.ru/6ee91e9f
Cyb6numarnus
eopmanu TBEPIOTO Tena.
Aedopmau PA bu6mmoreka [IOK
83 Pactsoxenue u cxxatue. Casur. Moayib
. https://m.edsoo.ru/dalaab10
HOwnra. [Ipenen ynpyrux nedopmanuii
TennoBoe paclIMpEeHUE >KUAKOCTEH U
84 TBEPABIX TEJI. AHTAPMOHHU3M TETUIOBBIX bubmorexa HOK
P L P https://m.edsoo.ru/7ba5edf2
KoJeOaHuil 4acTHUI] BEIIeCTBA

85 [IpeobpazoBanue sHepruu B (Ha30BBIX bubnnorexka [HOK
nepexoaax https://m.eds00.ru/97a0672f

bubmuorexa [JOK

86 v 0

PABHEHIE TCEILIOBOTO baianca https://m.edsoo.ru/ab1521fb
bubmuoreka [JOK

87 P

CHICHHE Salat https://m.eds00.ru/8ab7f40d
[ToBepxHOCTHOE HaTsDKEHHE.
Kanunnsapusie siBnenus. JlaBieHue mnoj bubmuorexa [JOK

88 .

HCKPHBIICHHOU IIOBEPXHOCTHIO https://m.edsoo.ru/b42f1f97
xunkoctu. Popmyia Jlammaca
O06o001IeHre U cucTeMaTH3aIs 3HAHUIA
89 mo TeMe "ArperaTHbIC COCTOSIHHS bubmorexa LHOK
p " https://m.eds00.ru/0b52575¢c
BemecTsa. Ma3oBbIe MEPEXOBI
KontponpHast  pabora 1o  Teme
90 "ArperaTHple COCTOSIHMS BelIECTBa bubmorexa HOK
P | - ’ https://m.edso00.ru/7dc2a739
@da30BbIE IEPEXOBI
DnexTpu3anus Ted U e€ MPOSIBICHUS.

o1 Onektpuueckuit 3apsa. JBa Buma bubnnoreka [JOK
JJIEKTPUYECKUX 3apsaaoB. IIpoBoaHUKY, https://m.edsoo.ru/laff445f
JTUDJIEKTPUKU U TIOTYTTPOBOHUKHU
DJIeMEHTapHBIN JIEKTPUUYECKUIN 3apsl.

92 3aKkoH C(E)X aQHEHUS paneKT qucfofo bubmorexa HOK

P P https://m.edsoo.ru/f49afd24
3apsaa

93 Bzaumopeiicteue 3apsinoB. ToueuHble bubnuorexa [JOK
3apsaasl. 3akoH Kynona https://m.eds00.ru/445b7746

bu6mmorexa [IOK

9 Pemenue 3agau https://m.edso00.ru/6b87ec5a

https://m.edsoo.ru/08fc19bc
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Dnekrpuueckoe nose. Ero neficteue Ha

bubmuoreka [JOK

95
JIEKTPUYECKUE 3aPsiIbI https://m.edsoo.ru/05c6bfal
Hanpssk€HHOCTB 27IEKTPUYECKOTO OIS,

9% [TpoOHbrit 3aps. JIuaun bubnuoreka [IOK
HaNPsHKEHHOCTHU AJIEKTPUYECKOTO MOJIA. https://m.edso0.ru/3dac6957
OnHOpOAHOE BIEKTPUUECKOE T10JIe
[ToreHmanpHOCTH

97 3JeKTpOCTaTUuecKoro mnojsi. Pasnocth bubmmorexa [JOK

P ' https://m.eds00.ru/80021447
MOTEHIINAJIOB U HATIPSKEHUE
[lorenunanbHast SHeprus 3apsaa B
98 ANEKTPOCTATUUYECKOM Mosie. [loTeHman bubmmorexa [JOK
P ' t https://m.edsoo.ru/af5fa389
3JEKTPOCTATUYECKOTO OIS
Csi3p  HampsHKEHHOCTH — MOJS U

99 a3HOCTHU MOTCHITUAJIOB TSt bubmorexa HOK
P t s https://m.edso0.ru/df7a6838
3JIEKTPOCTATUYECKOTO OIS

100 [Tpunimn CyHepIO3ULNU bubnuorexa [JOK
BJIEKTPUYECKUX MOJIeH https://m.edsoo.ru/Ocfe4a6c

bu6mmoreka [IOK

101 P

CHicHHe sanat https://m.edso00.ru/5a582263

102 [Tone  toueunoro 3apsga. Ilome bubnuorexa [JOK
PaBHOMEPHO 3apsHKEHHOM cepbl https://m.edsoo.ru/b297b5c3
[Tone paBHOMEpPHO 3apsHKEHHOIO I10

103 00bémMy mapa. Ilome paBHOMEpHO bubmorexa LHOK

Y B pa. . p p https://m.edsoo.ru/f7a665ee
3apsKEHHON OECKOHEYHOMU TIOCKOCTH

104 [IpoBOAHMKH B 3JIEKTPOCTATUYECKOM bubnuoreka [IOK
rnoJje. Y CjIoBUE PAaBHOBECHS 3apsJIOB https://m.edso0o.ru/32405eab

105 JIMPNEeKTpUKKA U TOJYNPOBOJHUKH B bubnnoreka [JOK
3JIEKTPOCTATHYECKOM I10JIE https://m.edso00.ru/060ebab5
Konnencarop. DNEeKTPOEMKOCTh

106 KOH, I[eHcaTo pa 9J‘IeKTpOéMKOCTL bubmmorexa [OK

A pa. P https://m.edsoo.ru/845b4f73
IIJIOCKOTO KOHAEHCAaTopa

107 [TapannensHoe COEIUHEHHE bubnnorexka [JOK
KOHJIEHCAaTOPOB https://m.edsoo.ru/d11e8ce7

108 ITocnegoBarensHOE COEJTMHEHHE bu6mmoreka [IOK
KOHJIEHCAaTOPOB https://m.edsoo.ru/1e992920

109 DHeprus 3apsHKEHHOTO KOHJIEHCAaTopa bubmorexa HOK

P P A P https://m.edsoo.ru/73a34f18
bu6mmorexa [IOK

110 Pemenue 3agau https://m.edsoo.ru/5fb2ach5

https://m.edso0.ru/27434040
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JIBro>keHue 3apspKEHHOM 4YacTULBl B

bubmuoreka [JOK

111 OJTHOPOJHOM JJIEKTPUUECKOM I10JIE https://m.edsoo.ru/8341d6ac
112 Pemrenue 3amgau
113 O06o001IeHre U cucTeMaTH3aIMs 3HAHUHA bubnmoreka [JOK
1o Teme "DiekTpuyeckoe moJe" https://m.eds00.ru/5752603f
114 KonrponsHast  pabora 1o  Teme bubmumoreka [IOK
"Dnexkrpuueckoe nose" https://m.edsoo.ru/cefe90e9
Cuia toka. [TocTostHHBIN TOK. Y ClIOBUS
115 CyIIECTBOBAHUS MTOCTOSIHHOTO bubmmorexa [JOK
https://m.eds00.ru/233311b5
AIEKTPUUYECKOTO TOKA
bubnmoreka [JOK
116 Wcrounuku Toka. Hanpsixenne u 3/1C httos://m.e dsogru 10839115
117 3akon Owma g yyacTka IIelu. bubnmoreka [JOK
DNEeKTPUYECKOe COMPOTUBIICHNE https://m.edsoo.ru/f14f251e
3aBUCHUMOCTh COTIPOTHBIICHHUS
118 OJTHOPOJHOIO IPOBOJHUKA OT €ro bubnuorexa [IOK
JUIMHBl W IUIOIIAJAX  TONEPEYHOTO https://m.edsoo.ru/95fcdf51
CEUYCHUS
119 VYenpHOE€ CONPOTUBICHUE BEIIECTBA. bu6mmoreka [IOK
Pewmenne 3anau https://m.eds00.ru/437f8300
120 IlocnenoBarensHOE, napasienbHoe, bu6mmoreka [IOK
CMEIIIaHHOE COECIMHEHNE MPOBOTHUKOB https://m.edsoo.ru/236f7e07
121 Pacué€r pa3BeTBIEHHBIX AIEKTPUUECKHUX bubnuorexa [JOK
nerneid. [IpaBuna Kupxroga https://m.edso00.ru/1794cf37
bubnuotexa [JOK
122 Pemerue saax https://m.edsoclfru/3881b469
123 Pabora snexkTpuyeckoro Toka. 3aKOH bubnnoreka [JOK
Jxoyia -Jlenna https://m.edsoo.ru/a3605c5c
bubnuotexa [JOK
124 Pemerue saax https://m.edsogru/6761bf0f
MOIHOCTh  3NEKTPUYECKOTO  TOKA.
125 TenmoBas MOIIHOCTH, BEIZENsieMas Ha bubmorera [TOK
https://m.eds00.ru/99750a6f
pe3ucrope
bubnuotexa [JOK
126 Pemterite aza https://m.edsogru/eb72fc24
127 OJIC u BHYTpEHHEE CONPOTHUBIICHUE bubnuorexa [JOK
HWCTOYHUKA TOKA https://m.edsoo.ru/72d453af
128 3akon Oma najis TIOJIHOW (3aMKHYTOM) bubnmnoreka [JOK

AJIEKTPUYECKON e

https://m.edsoo.ru/221f40fb
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bubmuoreka [JOK

129 Pemerne saxas https://m.eds00.ru/35800679
bu6mmoreka [IOK
130 M
OTHHOCTL HETORHIIA TOkd https://m.edsoo.ru/a0ae51d8
bu6mmoreka [IOK
131 K
3 OPOTIOE SaMPIRAHHE https://m.eds00.ru/5465632
132 Konnencarop B 1enu MOCTOSTHHOTO bubnnoreka [HOK
TOKa https://m.eds00.ru/35368f3e
bu6mmoreka [IOK
1 P
33 CHHICHHE Sala https://m eds00.ru/4410cef0
Pemenue 3amad mo teme "IlocTosHHBIN bubmuorexa [JOK
134 .
AIEKTPUUYECKUN TOK" https://m.edsoo.ru/a7340a29
135 Pemenue 3amau mo teme "[locTosHHBII bubnmoreka [JOK
AJIEKTPUYECKUM TOK" https://m.eds00.ru/744261b8
136 Pemenue 3amau o teme "IlocTosiHHbII bubnuorexa [JOK
AJIEKTPUYECKUM TOK" https://m.edsoo.ru/eb5d4687
O06o001IeHre ¥ cHCTeMaTU3alus 3HAHUN
137 1o Teme "IloCTOSTHHBIN AIEKTPUICCKUN bubmorexa [JOK
" P https://m.edsoo.ru/bfd7a050
TOK
138 KouTtponbHast  pabora 1o  Teme bubnuorexa [IOK
"[locTOSIHHBIN 37eKTpUYECKUI TOK" https://m.eds00.ru/1885ddf1
DnekTpuyeckas MIPOBOJIUMOCTD
139 aSHHEHBIX BEIIIECTB :‘)JII;KT i‘ICCKI/Iﬁ bubmorexa LHOK
P H i P https://m.edsoo.ru/da794295
TOK B MeTayTax. CBepXIpOBOIUMOCTD
DNeKTpUYecKuid TOK B pacTBopax u
140 aCHJIEII)BaX JJIEKT OJ'II/IT(I))B 31;.KOHLI bubmorexa HOK
P P ’ https://m.eds00.ru/4b423491
Dapagest 1S STEKTPOIU3a
bu6nmoreka [JOK
141 i !
DnexTpuuecKkuil Tok B razax. [Imazma https://m.edsoo.ru/92d92f76
142 DNEeKTpUYECKHU TOK B  BaKyyMe. bubnunoreka [JOK
BakyymHble npu6opsl https://m.edso00.ru/2E+160
143 DNeKTpUUECKU TOK B bubnnorexka [JOK
MIOJIYIIPOBOJHHUKAX https://m.edso0.ru/ab61c660
bu6mmoreka [IOK
144 IT
OMYNPOBOHMKOBBIC MPHOOPS! https://m.eds00.ru/83622200
@u3nuecKuil NpPaKkTUKYM IO TeMe
"N3mepeHue CUiIbl TOKA M HATIPSDKEHUS
bu6mmorexa [IOK
145 B LIETIA TOCTOSIHHOTO TOKA ITPH TIOMOIIN

aHaAJIOTOBBIX " U(PPOBBIX
U3MEPUTENBHBIX  NpuOOpoB"  win

https://m.edsoo.ru/5643ea56
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"3HaKOMCTBO c g poBoi
nabopatopueir mo ¢usuke. Ilpumeps
n3MepeHnss (GU3MUECKUX BEIHYHH HpPU
MOMOIIH KOMITBIOTEPHBIX TaTYNKOB"

146

@u3NYecKul IPaKTUKYM [0 TeMe
"U3yuenue HEPAaBHOMEPHOTO
JNBUKEHUS C LEIbI0  ONpPEACNICHUs
MTHOBEHHOM cKopocTh"

bubmuoreka [JOK
https://m.edsoo.ru/f6292f5f

147

@u3nuecKul INPaKTUKYM IO TeMe
"N3mepenue YCKOpEHUs pu
NPSAMOJIMHEHHOM  PaBHOYCKOPEHHOM
JIBIDKCHUHY 110 HAKJIOHHOM INIOCKOCTH"
unu "VccnenoBanre 3aBUCUMOCTH Iy TH
OT BpPEMEHHM IIPU PABHOYCKOPEHHOM
IBIOKeHNN"

bubmuoreka [JOK
https://m.edso00.ru/6960b6ef

148

Ou3nyeckuil MpPakKTUKYM IO TeMe
"U3mepenue ycKopeHHs CBOOOIHOTO
nageHua" wiam "V3ydeHue IBHKEHHS
Tesa, OpOIIEHHOTO0 TOPU30HTAIBHO"

bu6mmoreka [IOK
https://m.edsoo.ru/d1ea2402

149

Ou3nyeckuil MpPakKTUKYM IO TeMe
"U3yueHne  OBWXKEHUS ~ Tena MO
OKPYKHOCTH C IMIOCTOSIHHOM 110 MOJTYJTIO
CKOpOCThI0" U "UccneqoBanue
3aBUCMMOCTH  Tepuoja  OOpalleHus
KOHHYECKOI0  MasiTHUKa OT  €ro
napamerpos”

bubmuoreka [JOK
https://m.edsoo.ru/bcf53514

150

Ou3nuecKul MNPaKTUKYM [0 TEMeE
"U3mMepenue paBHOICHCTBYIOIICH CHITBI
IIpU JBUKEHUM OpycKa MO HAKIOHHOM
mwiockoctu" win "[IpoBepka TUNOTE3bI
O HE3aBUCHUMOCTU BPEMEHM JBHKEHUS
Opycka MO HaKJIOHHOW IUIOCKOCTH Ha
3aJJaHHOE PacCTOSTHUE OT €ro Macchl”

bu6mmoreka [JOK
https://m.edsoo.ru/0b34db84

151

@u3nuecKul NpPaKTUKYM IO TeMe
"HccnemoBaHue  3aBUCHUMOCTH  CHII
YIPYTOCTH, BO3HUKAIOIUX B IPYXKHUHE
U pe3suHoBOM  oOpasie, OT WuX
nedopmarun" U "N3yuenue
JBUKEHMSI CHUCTEMBl TeEN, CBA3aHHBIX
HUTBIO, IIEPEKUHYTOM 4Yepe3 JIETKUM
010K"

bu6mmorexa [IOK
https://m.edsoo.ru/b55b81al
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@u3nuecKul INPaKTUKYM IO TEMeE
"N3mepenune ko3 duimenta TpeHus mno
BEJIMYMHE YIJIOBOTO Kod(dduimenta
3aBUCUMOCTH Frp(N)" WU
"UccnenoBanue NBWXEHHS Opycka IO
HAKJIOHHOM IJIOCKOCTU C MepeMEHHBIM
K03 pHULIHEHTOM TpeHus" WIH
"U3ydeHnue IBUKEHUS Tpy3a Ha Baly C
TpeHuem"

bu6mmoreka [IOK
https://m.edsoo.ru/b83b1607

153

OU3NYECKU MPAKTUKYM IO TEeMe
"UccnenoBanue yciaoBUil paBHOBeCHUs
TBEPAOrO  TeJla, HMEIOIIEr0  OCh
BpamieHusi" wunu "KonctpyupoBanue
KPOHIITEHHOB u pacyér CUI
ynpyroctu" W "U3yueHue
YCTONYUBOCTH TBEPIOIO Tena,
HMMEIOILETO TUIO0IIA/lb ONOPHI"

bubmuorexa [JOK
https://m.edsoo.ru/4a04f4f7

154

@u3NYeCKUl IPaKTUKYM IO TeEMeE
"U3mepenue wummyiabca Tenaa IO
TopMo3HOMy nyTu" unu "U3mepenue
CWIbl  TATM, CKOPOCTH  MOZEIU
JIEKTPOMOOWIIE U  MOIIHOCTH CHJIbI
Tarn" win  "CpaBHEHUE HW3MEHEHUS
HUMITyJIbCa Tejla C UMIIYJIbCOM CHIIbI"
wim  "HccnenoBaHue — coxXpaHEHHUs
UMITyJIbCa npu yOpyromMm
B3auMopeiicteun" wunu  "U3mepenue
KMHETUYECKOM DHEPrMH Tena 1o
TOPMO3HOMY ITyTH"

bubmuorexa [JOK
https://m.edsoo.ru/856fb28e

155

@u3nuecKul NpPaKTUKYM IO TeMe
"N3yuenue MN30TEPMUYECKOTO
mporuecca (pexoMeH0BaHO
UCIIOJIb30BaHNE ugpoBoi
nabopaTtopun)" U "N3yuenue
M30X0pHOro npouecca” nian "M3ydenue
n3obapHoro npoiecca” unu "[Iposepka
ypaBHEHUS COCTOSTHUSA"

bu6mmoreka [IOK
https://m.edsoo.ru/e0fe7e07

156

@u3nuecKul MNPaKTUKYM [0 TEMeE
"N3mepenue yaenpHOM TEMmI0EMKOCTH"
1581051 "UccnenoBanue npouecca
OCTBIBAHUS BemiecTna" U
"UccnenoBanue annadaTHOro

bu6mmoreka [JOK
https://m.edsoo.ru/2f2faa6l
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npouecca" WIH "N3yuyenue
B3alMOCBS3U SHEPTrUu
MEXMOJIEKYJIIPHOTO B3aUMO/ICUCTBUS U
TeMIepaTypbl KUIICHUS KUIKOCTEH"

157

@u3NYecKul IPaKTUKYM [0 TeMe
"N3yuenue 3aKOHOMEPHOCTEN
ucnapeHus JKugkocren" 50054
"U3mepeHnue  yIeNbHOM  TEIUIOTHI
miapieHuss Jpaa" wim  "M3yuenue
CBOWCTB HACBIILIEHHBIX MapoB" WU
"N3mepenne aOCOMIOTHON BIaKHOCTH
BO3/lyXxa M OIICHKa MacChl IapoB B
nomMenieHuu". N3smepenne
KodunreHTa IIOBEPXHOCTHOI'O
HATSKCHUS

bu6mmoreka [IOK
https://m.edsoo.ru/6bl1a23b5

158

@u3NYeCKU IPaKTUKYM IO TeEMe
"HaGmronenue mnpeBpaiieHusi SHEPTUu
3apsKEHHOT0 KOHJIEHCATOPa B HEPTHUIO
W3JTy4YCHUS cBeroanona" WA
"N3yyenne mpoTeKkaHus TOKa B LEMH,
cojieprKaiei KOHJIeHcaTop" U
"Pacnipenenenue pa3HOCTH
MOTEHIIMAJIOB  (HaNpsDKEHUs)  TPH
[10CJIEI0BATEILHOM COCTMHCHUH
KOHJIEHCATOpOB"

bu6mmoreka [IOK
https://m.edsoo.ru/ec424377
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Ou3nuecKul MPaKTUKYM [0 TEMeE
"UccnenoBanue CMELIaHHOTO
COCIMHEHMS pe3uctopoB” WU
"U3mepenue YAEIBHOTO
CONPOTUBIIEHUSI TPOBOJHUKOB" MU
"NccnemoBaHue 3aBUCHUMOCTH  CHJIBI
TOKa OT HaNpsDKEHWUsI Ui JIAMIIBI
HakaiuBaHus"

bu6nmoreka [JOK
https://m.edsoo0.ru/2b179d98

160

@u3nuecKul NpPaKTUKYM IO TeMe
"Habmronenue  snektponmza’ — win
"N3mepenue 3apsga OAHOBAJIEHTHOIO
noHa" U "HccnenoBanue
3aBUCHUMOCTH COINIPOTHUBIICHUS
TEPMOPE3NUCTOPA OT TEMIEPATYPHI" NN
"Cusue BOJIbT-aMIIEPHOU
XapaKTepUCTUKHU Aroaa"

bu6mmorexa [IOK
https://m.edsoo.ru/64b6e901
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161 O06o001IeHre U cucTeMaTu3alus 3HaHU ! 1 bubnmoreka [JOK
no TeMme "Kunematnka" https://m.edsoo.ru/ed017d93
162 O06o001IeHNEe U CUCTEMAaTH3aIUs 3HAHUIA 1 bubnuorexa [JOK
o teme "/lunamuka" https://m.edso00.ru/3149956b
163 O06o001meHre 1 cHCTEMaTH3alKs 3HAHUH 1 bubmuorexa [JOK
no teme "CraTuka TBEpI0TO Tena'" https://m.edsoo.ru/0f9752ac
O0001IeHrEe U cCUCTEMAaTU3ALNS 3HAHUI
164 mo Tteme "3aKOHBI COXpaHEHUS B 1 bubmorexa LHOK
" P https://m.eds00.ru/6¢0df9cc
MEXaHUKE
O0001enre U cucTeMaTH3aINs 3HAHAN
165 mo Teme "OCHOBBI MOJIEKYIISIPHO- 1 bubmorexa LHOK
. " P https://m.edsoo.ru/de148976
KHHETHYECKOW TEOPUH
O0001enre U cucTeMaTH3alNs 3HAHAN
166 nmo teme "TepmoauHamuka. TeruioBble 1 buGnnorexa LIOK
Y P ' https://m.edsoo.ru/Obcc77cl
MaIlIHBI
O0001IenrEe U cucTEMAaTH3alNs 3HAHAHN
167 nmo TeMme "ArperaTHble COCTOSIHUS 1 bubmorexa LOK
P " https://m.edso00.ru/59ca5c91
BemecTsa. Ma3oBble EPEXOBI
O06o001IeHre U cCUCTEMaTH3aIs 3HAHUIA bubmuoreka [JOK
168 ] 1
110 TeMe "DIIEKTPUYECKOE 110JIe https://m.edsoo.ru/f2381c0c
O0001IeHrEe ¥ cCUCTEMATH3alNs 3HAHUHI
169 1o TeMe "TIOCTOSTHHBINA 3IIEKTPUUECKUI 1 bubnmorexa [IOK
| P https://m.edsoo.ru/3cae6dal
TOK
170 O00011IeHIE U CUCTEMATU3aIHs 3HAHUI 1 bu6mmoreka [IOK
1o TeMe "Toku B pa3nuuHbIX cpenax” https://m.edsoo.ru/cc7681d4
OBIIEE KOJIMYECTBO YACOB TIIO 170

I[TPOT'PAMME
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https://m.edsoo.ru/3149956b
https://m.edsoo.ru/0f9752ac
https://m.edsoo.ru/6c0df9cc
https://m.edsoo.ru/de148976
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https://m.edsoo.ru/cc7681d4

11 KJIACC

DJIEKTPOHHbBIE
Ne i/m Tema ypoka KosaunuyecrBo uudposbie
4acoB o0pa3oBaTe/ibHbIE
pecypchl
Bzaumoneiictrue MOCTOSTHHBIX
1 MarHuTOB W MPOBOJHHUKOB C TOKOM 1 bubmorexa IOK
pOBOA ' https://m.edso00.ru/487a8593
MaruutHoe nosie. ['unoreza Ammepa
Bekro MarHuTHOM WHTYKIWUU.
2 [Ipun pI/IH CYNEPIIO3UITUI MaI‘i[I}I]/IT];I{LIX 1 bubmorexa HOK
P vu yTep t . https://m.edsoo.ru/4clabccb
noJsieit. JINHUM MarHuTHOW WHAYKIIMH
3 MarauTHoe TIOJIE TPOBOJHUKA C 1 bubmuoreka [JOK
TokoM. OnbIT Dpcrena https://m.edsoo.ru/d35d5262
4 Cuna Awmmnepa, e€ HampaBi€HHE U 1 bubnnorexa [HJOK
MOAYJIb https://m.edsoo.ru/26d9c5bha
bu6mmoreka [IOK
5 P 1
clietue sazat https://m.edsoo.ru/a37a0c21
6 [Ipumenenue 3aKOHA Awmrepa. 1 bu6mmoreka [IOK
DIIEKTPOU3MEPUTEIILHBIE TPHUOOPHI https://m.edsoo.ru/ad7718d7
Cwia JlopeHua, e€ HampaBieHHE U
7 MOAyJb.  JIBWOKEHHE  3apsiKEHHOM 1 bubmuorexa [JOK
YacTULbl B OJHOPOAHOM MAarHUTHOM https://m.edsoo.ru/c97afaal
moJje
bubmuoreka [JOK
P 1
8 cHieHue saat https://m.edso00.ru/504e98c7
bu6nmoreka [IOK
9 Pa6 JI 1
ab0Ta Gkt opertia https://m.edsoo.ru/d518be4b
bu6mmoreka [IOK
10 P 1
cHierHe safat https://m.eds00.ru/93617bd9
MarnutHoe Tojie B BEIIECTBE.
11 deppoMarHeTUKu napa- u 1 bubmorexa OK
PP ’ P https://m.edso00.ru/30ff9608
JTMaMarHeTUKH
OCHOBHBIE CBOICTBA
12 (beppoMarHeTuKoB [Ipumenenue 1 bubmmorera LOK
PP ) P https://m.edso00.ru/0b58190a
(dbeppoMarHeTUKoB
13 Pemienne 3amau no teme "MarautHoe 1 bubnmoreka [JOK
nose" https://m.edso0o.ru/5b55¢307
14 Pemenue 3amau no teme "MargutHoe 1 bu6mmorexa [IOK

moJe"

https://m.edsoo.ru/41c4ae8a
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SBrenue 3JIEKTPOMATrHUTHOMN

15 nHAyKIuU. [IoTOK BEKTOpa MarHUTHOM bubmmorexa [JOK
AV P https://m.edsoo.ru/b3efalcl
WHIYKIAH
bubmuorexa [JOK
1
6 IC mmpyxiwm https://m.edsoo.ru/48150bd8
17 3aKOH 3JIEKTPOMArHUTHOM HWHIYKIIUH bubmuorexa [JOK
®dapanes https://m.edsoo.ru/a6dec188
18 Buxpesoe anexktpudeckoe mose. Toku bubnnoreka [HOK
dyko https://m.edsoo.ru/15abel40
OJC WHAYKIMH B  JIBIDKYLIUXCS bubmmoreka [JOK
19
MIPOBOJHUKAX https://m.edsoo.ru/0235cc02
bubmuoreka [JOK
20 P
crictiHe sazat https://m.edsoo.ru/4dfda618
bu6mmoreka [IOK
21 IT JI
PaBHiIo Jictua https://m.edsoo.ru/bbc22726
NHAyKTUBHOCTS. Karymika
22 WHJIYKTUBHOCTH B IIEMU ITOCTOSHHOTO bubmorexa LHOK
Y t https://m.edsoo.ru/621eae9d
TOKa
93 SBnenue CaMOMHAYKITUH. S/C bubnnoreka [HOK
CaMOUHIYKUHH https://m.edsoo.ru/7ee60ca8
24 DHeprusi MArHUTHOTO MOJISl KaTYIIKH C bubnnoreka [JOK
TOKOM. DJIEKTPOMAarHuTHOE I0JIe https://m.edsoo.ru/b3c0ad1l
bubmuorexa [JOK
25 P
CHICHHE S https://m.edso0.ru/88f69d2b
26 O6obuerne ©W  cUcCTeMaTH3alus bubmmorexa [IOK
3HaHMUU 10 TeMe "DJIeKTpoInHAMUKa" https://m.eds00.ru/76484025
97 KontponbHas  pabora 1mo  Teme bubnnoreka [JOK
"OnexTpoauHamuka' https://m.edsoo.ru/8ae09b98
KonebGarenbnast cucrema. CBOOOIHBIE
28 KoJIeOaHus I'apmoHnyeckue bubmorexa HOK
’ P https://m.edsoo.ru/7c1db385
KoJeOaHus
29 Kunematndyeckoe # JUHAMHYECKOE bubmuorexa [JOK
OTMCcaHue KOoaeOaTeIbHBIX IBHKCHUM https://m.edso0.ru/87ce9498
DHepreTUYecKkoe omnucanue. BpIBOJ
JTUHAMHYECKOTO OMHMCaHUS
30 TapMOHHMYECKUX KOJCOaHUH W3 HX bubmorexa HOK
P https://m.eds00.ru/e3c99692
HHEPreTHUECKOTO0 ¥ KHHEMaTHYEeCKOTO
OTHCaHUs
b K
31 Awmrutyna u dasza konebanui nommorexa O

https://m.edsoo.ru/7a0c439a
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[lepuon u yacrora konebGanuii. [lepron

MaJIbIX CBOOOJTHBIX KOJIeOaHu i
32 MaTeMaTruyeckoro MaatHuka. Ilepuo bubmmorexa [JOK
. - Leprod https://m.edso00.ru/e0399319
CBOOOJIHBIX KOJI€OaHUN TNPYKUHHOTO
MasTHUKA
33 3aryxaroiue KoJieOaHusl. bubnmoreka [JOK
Brinyxnennbie konebanus. Pezonanc https://m.edsoo.ru/72e93d09
bu6mmoreka [IOK
34 A 0
BTOKOICOAMI https://m.edsoo.ru/6add2644
bubmuoreka [JOK
35 Pemenue 3amau https://m.edsoo.ru/addeec71
https://m.eds00.ru/756123c5
Ypok-koHpepenus "MexaHHYEeCKHE
36 KoJIeOaHHS B MY3bIKaJIbHBIX bubmorexa [JOK
" 4 https://m.edsoo.ru/8ef587be
UHCTPYMEHTaX
O060061IEHE Hu cucTeMaTu3alus
37 3HaHUH 10 TeMme "MexaHWYecKue bubmorexa LHOK
| https://m.edsoo.ru/eb84182f
KOJIeOaHMS
ONEeKTpOMarHUTHbIE Kos1e0aHusl. bubnnorexa [HOK
38 .
KonebarenbHbIi KOHTYD https://m.edsoo.ru/d4adabde
®opmyna Tomcona. CBsI3b aMILTUTY ABI
39 3a IF)I Z, KOHJICHCATOpa C aMILIHT yi[)ﬁ bubmorexa LHOK
PAA A P A https://m.edsoo.ru/093f9afl
CHWJIBI TOKA B KOJICOATEIhbHOM KOHTYpE
40 3aKOH  COXpaHEHUsT JSHEpPruM B bubnunoreka [JOK
u7eabHOM KoJiebaTeIbHOM KOHTYpe https://m.edsoo.ru/d1e2d543
3aryxaromue AJEKTPOMAarHUTHBIE
41 KoJIeOaHus Brinyxnennbie bubmorexa HOK
' YHA https://m.eds00.ru/5e668619
AIEKTPOMArHUTHbIE KoJeOaHus
Ilepemennslii  TOK. Pe3uctop m
42 KOHJEHCATOp B IE€NH IIEPEMEHHOIO bubmmorexa LOK
p P https://m.eds00.ru/84836152
TOKa
43 Karymka WHAYKTHBHOCTHM B LENH bubnuoreka [IOK
MEPEMEHHOTO TOKA https://m.edsoo.ru/cfa307af
44 3akoH OMa 1715 3JIEKTPUYECKON LeTH bubnnorexka [JOK
IIEPEMEHHOT0 TOKA https://m.edsoo.ru/8bae38e6
MomHocTb IIEPEMEHHOTO TOKA.
45 AmmutyaHoe u eHUCTBYIOIIICE bubmorexa [JOK
A A IOt https://m.edsoo.ru/lcac6c4c
3HAUEHUE CHJIbI TOKA U HAMIPSKCHHUSI
46 Pe3oHaHC B 251eKTpUYECKOM TIeTH bubmmorexa LOK

https://m.edso00.ru/087506df
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bubmuoreka [JOK

47 Pewerre sanaq https://m.edsoo.ru/al6836a4
W neanpHbril TpaHCHopMarTop.

48 HI[OI/IBBO CTBO nf e gt)lap I:/I bubmorexa [IOK

p a ’ pea . https://m.edsoo.ru/f97418ae
OoTpeOICHUE IICKTPUUECKOW SHEPTHH
DKOJ0orn4ecKkue pHUCKHU npu
MIPOU3BOACTBE BJICKTPOSHEPIUH.
49 Kp JIBTypa HCIIT(I))JIL:%ofaHH;I bubmorexa [IOK
YIRTYP N https://m.edsoo.ru/a6f74d93
JJICKTPOPHEPTUU B TTOBCEIHEBHOMN
JKU3HH
bubmuoreka [JOK
P

S0 CHicHHe saAat https://m.edsoo.ru/ee6677ed

bubmuoreka [JOK

51 P

CHicHHe sanat https://m.edsoo.ru/7cab59f8
O6o01meHne u CHCTEMATH3AIH
52 3HAaHUH 110 TeMe "ONCKTPOMarHUTHEIS bubmorera [JOK
" P https://m.edso00.ru/401024a9
KoJieOaHus

53 Mexaandeckne BOJTHBI. bu6mmoreka [IOK
XapaKkTepUCTUKU MEXAHUYECKUX BOJIH https://m.edsoo.ru/a58e109f

54 CBoiicTBa MEXaHHYECKUX BOJIH bubmorexa [JOK

https://m.edso0.ru/d9ae1000
bu6mmoreka [IOK

55 3ByK. X

BYK. AApaKTCpHCTHIHI 3BYKa https://m.edso0.ru/138b6f09

56 WNudpasyk u ymnprpasByk. lllymoBoe bubnnoreka [JOK

3arpsI3HEHUE OKPYKAIOIIEH Cpeibl https://m.edso00.ru/7380038f
bu6mmoreka [JOK
7 P

> CHicHie sazat https://m.edsoo.ru/cfd918bf

58 DNIeKTpOMarHuTHBIE BOJIHBI. bubnnoreka [JOK
H3nydeHue 3neKTpOMarHuTHBIX BOJTH https://m.edsoo.ru/714e5dbl

59 OHeprus 2JIEKTPOMAarHUTHBIX BOJIH. bubnnorexka [JOK
CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH https://m.edsoo.ru/d01b818c
[IIkama  3JIEKTPOMArHUTHBIX  BOJIH.

60 [IpuMmenenne 3eKTPOMAarHUTHBIX BOJIH bubmorexa HOK

p p https://m.edsoo.ru/49bel1f9e
B TEXHUKE U OBITY
ITpuHIUTIBL paanoCBsI3u "

61 TEJIEBUICHUS. Pamuomokanus. bubmuoreka [JOK
DJIEKTPOMArHuTHOE 3arpsi3HCHUE https://m.eds00.ru/9f96f1f8
OKpYXaIoIIe cpeabl

62 KontponsHast pabora 1o  Teme bubnuoreka [IOK

"Koinebanus u BOJHBI"

https://m.edsoo.ru/4f7985a0
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Cser. 3aKoH MPSIMOJIMHENHOT O

bubmuoreka [JOK

63
pacIpoCTpaHeHHUs CBETa https://m.eds00.ru/f9566406
Pemenue 3a1a4 Ha IpuMEHEHUE 3aKOHA
64 PSIMOJIMHEHHOTO aCIIPOCTPAHEHUS bubmmorexa [IOK
P pactpoctp https://m.edsoo.ru/ea32d455
cBeTa
65 Otpaxenue crera. Ilmockoe 3epkaio. bubmmoreka [JOK
Cdepuueckoe 3epKano https://m.edso00.ru/a005d2bb
[Ipenomiienne cBera. AGCONIOTHBIA U
OTHOCHUTEJILHBIN oKa3aTeiib
66 npeiomiieHusa. IloaHoe BHYTpEHHEE bubnnorexa LIOK
p ’ uy p https://m.edsoo.ru/bc2e55cd
OTpaKeHHe. [IpenenbHbIA yToJa
MTOJTHOT'O BHYTPEHHETO OTPAKEHUS
Pemienne 3amau  Ha npUMEHEHHE
67 3aKOHOB OTPAXKEHUS U IIPEIOMIICHUS buGnnorexa LIOK
p p https://m.edsoo.ru/49d830a9
cBeTa
Xon nmydern B mpusme. Jlucnepcus
. bubmuorexa [JOK
68 cBera. CI0KHBIN cocTaB OeJIoro CBeTa.
https://m.edsoo.ru/d8elc3be
LBer
69 Jlunzel. @DoOKycHOE paccTosHUE U bubmuorexa [JOK
onTHU4YecKas cuiia JIMH3EI https://m.eds00.ru/60441359
70 [TocTpoenne n300paxeHUH B JIMH3aX U bubnuorexa [JOK
HUX cUcTeMax. Y BeJIMYSHUE JINH3bI https://m.edsoo.ru/bb53b1d5
Pemenne 3amadu  Ha  mocTpoeHue
71 A300paKeHUI MMOJIy4aeMBIX c bubnmorexa LOK
p ’ y https://m.edso00.ru/5a868f09
[IOMOIILIBIO JIUH3
72 I'ma3 xak onTuueckas cucreMa bubnmorexa [IOK
https://m.edsoo.ru/ecd480a2
Pemenue 3a7ad4. ITpenensl
73 [IPUMEHUMOCTH " reoMeT Hzeixoﬁ bubnmorexa [IOK
p p https://m.edsoo.ru/cd174al0
OIITHUKHA
74 CkopocTh cBETa H©  METOABI €€ bubnnoreka [JOK
U3MEPEHUS https://m.edsoo.ru/f32aab06
bu6mmoreka [JOK
75
Jlucriepens ceera https://m.edsoo.ru/lel6ccbe
bu6mmoreka [JOK
76 "
HTepepennus crera https://m.edsoo.ru/5fc0c638
KorepeHTHble UCTOYHUKHU. Y CIOBHS
77 HaAOJIFO IEHUS MaKCUMYMOB u Eubmorexa IIOK
A y https://m.edsoo.ru/c6416d48
MHUHUMYMOB
78 Pemenue 3anau bubmmorexa LIOK

https://m.edsoo.ru/3061de2b
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bubmuoreka [JOK

7 Hpumererte nHTepdepeHtmH https://m.edso0o.ru/668edbc8

bubmuoreka [JOK

80 Jludpaicuis ceera https://m.edso0.ru/12ed04b5

81 Hudpaknuonnas pemérka. YcaoBue bubnmoreka [JOK
HaOJIOJICHUS TJIABHBIX MAKCHMYMOB https://m.edsoo.ru/f998d964

bubmuorexa [JOK

82 Pemuterme sagas https://m.edsoo.ru/d58c411a

83 [lonepeyHocTs ~ CBETOBBIX  BOJIH. bubmumoreka [IOK
ITonmapuszanuus ceera https://m.edsoo.ru/e9890fe9

bubmuoreka [JOK

84 Penterrie 3apat https://m.eds00.ru/c56¢8158

85 CBeToBbI€ BJICHUS B IPUPOJIE bubmiorexa LIOK

https://m.eds00.ru/0b36363d

86 O0o0meHne W CHCTEMaTH3aIHs bubmmoreka [JOK
3HaHui 1o reme "Onrtuka” https://m.edsoo.ru/8a14748b

87 KontposnbHass  pabora mo  Teme bubmuorexa [JOK
«Onrtuka» https://m.eds00.ru/82315dd4
['panuis! MIPUMEHUMOCTH

88 KJIACCUYECKOM  MEXaHUKH. 3aKOHBI bubnuorexa [JOK
3JIEKTPOANHAMUKU u MPUHITATT https://m.edsoo.ru/c9bd77cb
OTHOCUTEJIbHOCTH

89 [locTynatel  cnenuanbHOM  TEOPUH bubnnorexa [JOK
OTHOCUTEIILHOCTH https://m.edso0.ru/c56f05ch
[IpocTpaHcTBEHHO-BpEMEHHOU
untepBai. [IpeobpazoBanus Jlopenna.

90 VYcnosue MPUYUHHOCTH. bubnuotexa [JOK
OTHOCHTENBHOCTD OJHOBPEMEHHOCTH. https://m.edso00.ru/d83742bb
3aMme/yieHre BPEMEHH U COKpaIeHHe
JUTUHBI

o1 OHeprus U UMIYJIbC PEIATUBUCTCKON bubnnorexka [JOK
YJaCTHIILI https://m.edsoo.ru/853a64fc
CBs13b Macchl ¢ SHEpPTUel U UMITYITECOM

92 PENSITUBUCTCKONW YacTULIBl. JHEprus bubmorexa LIOK

https://m.edsoo.ru/b6258ffa
TTOKOSI
93 PaBHOBeCHOE TEIJIOBOE M3TyUCHHE bubmmorexa LIOK
https://m.edso00.ru/f54035a5
bubmuoreka [JOK
%4 3axon eewenns Buna https://m.edso00.ru/1c5ff752
95 ['mnoresa M. Ilmanka o KBaHTax. bubnmnoreka [JOK

doToHbBI

https://m.edsoo.ru/a5ffa218
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bubmuoreka [JOK

% DHepriA M MMITYIIEC (OTOHA https://m.edsoo.ru/7fb307ec
97 doToapdexr. OneiTel A I. bubnuoreka [IOK
CroneroBa. 3akonbl (hoTodPdexra https://m.edso0.ru/8c68e5b9
YpaBHeHue DHUHIITERHA hilas:|
98 dorosdpdexra. "Kpacnas rpanuma" bubmorexa LIOK
- 0P bari https://m.eds00.ru/01ef4556
dororddekra
99 HaBnenne cBera. Omneiter 11, H. bubmuorexa [JOK
Jlebenena https://m.eds00.ru/64b4f966
. bubmuoreka [JOK
100 BOIHOBEIE CBOHCTBA HaCTHIL https://m.edsoo.ru/f59cfcec
Bonnbl ne bpoitns. [[nuHa BOJIHBI Ji€
101 b oﬁnﬂﬂ Hp azl\i[e bl o6naci[1/1 bubmmorexa LIOK
p p Ii https://m.edsoo.ru/5df8bafl
JIOKAJIN3AIUH JIBHKYIIICHCS YaCTUIIBI
. bu6mmoreka [IOK
102 KopryckyJspHO-BOIIHOBOH AyatH3m https://m.edsoo.ru/8ccab62a
103 Hudpakus AJICKTPOHOB Ha bubnuorexa [JOK
KpHCTaiax https://m.edsoo.ru/30dbal8c
Crenuduka U3MEpeHH B MUKPOMUPE.
104 COO?HE)HIGHI/M pHeon e CJIéII;HOC’lifI bubmmorexa LOK
N pel https://m.edso0.ru/65783dec
['eitzenbepra
bubmuorexa [JOK
1 P
05 CUICHNE rPadUHECKuX sa1a1 https://m.edsoo.ru/e70195bd
, bubnuorexa [JOK
1 P
06 CHICHIE pACHCTHRIX 3a/ad https://m.edsoo.ru/ee9b3182
KonTponbHas pabora mo Temam: BuG 1OK
UOJINOTEeKA
1 7 " T " HK -
0 OCHOBHV CTO", Y OPTYCRYIAPHO https://m.edsoo.ru/c3de891a
BOJIHOBOM JTyalu3m
ONBITEI TIO WCCIIECAOBAHUIO CTPOCHHS
108 atoma. [lmaHerapHas MoJenb aroma bubmmorexa LIOK
. p A https://m.edso00.ru/312b750a
Pezepdopna
bu6mmoreka [JOK
109 Hoctyxatst bopa https://m.edsoo.ru/404dfa9a
110 Bugst cnektpoB. Cnektp ypoBHEH bubnnoreka [JOK
SHEPruu aToMa BOJOpoAa https://m.edsoo.ru/cf74blla
111 CnoHrtaHHOE U BBIHYKJICHHOE bubnuorexa [JOK
U3JIly4eHHUE CBETa https://m.eds00.ru/f945d85c
bu6mmorexa [IOK
112 Jlasep https://m.edsoo.ru/2288a0c4
113 Hyxnonnas MOJEIIb anpa bubnnorexa [JOK

leitzenbepra-MiBanenko.  3apsin U

https://m.edsoo.ru/34ada5de
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MaccoBOo€ 4MCIO sAapa. M3oTomsl.
PaanoaktuBHOCTB

3aKOH  paJMOAKTHBHOTO  pacmaja.

CaoiicTBa MOHU3HPYIOLIETO
114 U3IYy4CHUS Bnusanune bubnmorexa [IOK
Y ' https://m.edsoo.ru/aab98bef
PaaMOaKTUBHOCTH Ha JKUBBIE
opranusmsl. /lozumerpus
DHeprusi CBsI3UW HYKIOHOB B sJIpe.
SAnepusie cuibl. JlepekT Maccel sapa.
SInepHbie CaKILI1H. SnepHabie
115 eaIfTo pI. II I())6JICMBI i aBJIsIeifloro bubmorexa LHOK
P pEl. 1P yip https://m.edsoo.ru/ff1758d0
TEPMOSIACPHOTO CHHTE3A.
DKOJIOTHYECKUE AaCIEKThl Pa3BUTHS
SIIEPHOMN SHEPTETUKH
Metoapl perucTpaiu u UCCaeA0BaHMUs
AJIEMEHTapHBIX YaCTHII.
DyHJaMEHTAIbHbBIE B3aUMOJCHCTBUS.
bu6mmoreka [IOK
116 bapruoHbl, ME30HBI M  JICIITOHBI.
. https://m.edsoo.ru/lac08a5h
[IpencraBienne o CrannmapTHO#
Mozaenu. KBapk-TJIFOOHHasE — MOJIEb
aJpOHOB
O®uznka 3a npeaenamu CraHgapTHOU
117 Moaenu. Témuas marepuss U TEMHas bu6mmoreka [IOK
sHeprus.  EguHcTBO  pusmMueckon https://m.edso0.ru/c026fd37
KapTUHBI MUpPa
118 Dranbl pa3BUTHS ACTPOHOMUHU. bubnuotexa [JOK
3HayeHue aCTPOHOMUU https://m.edsoo.ru/ad73e145
[TpMEeHUMOCTh 3aKOHOB (DU3HKHU IS
119 OOBSCHEHHUS] TPUPOJIBI KOCMHYECKUX bubnnoreka [JOK
00BEeKTOB. METO/IbI aCTPOHOMHUYECKUX https://m.edso00.ru/39c44028
HUCCIeN0BaHuN
CoBpeMeHHbIE OIITHYECKHE
120 TEJIECKOIIBI aTUOTEIIECKOIBI bubmmorexa [IOK
’ p ’ https://m.eds00.ru/4877aale
BHeaTMoc(epHast aCTpOHOMHUS
Bun 3BésmHoro Heba. CosBe3nus,
121 SIpKHe 3BE3IbI, IIAHETHI, UX BUIUMOE bubmmorexa [TOK
p ’ ’ https://m.edsoo.ru/aac588eb
IBIDKEHHUE
ConHegnas cucTeMa. CoHIe.
bu6mmorexa [IOK
122 ConHeyHast aKTUBHOCTL. VICTOYHUK

sHepruu CosHIa U 3BE3]

https://m.edsoo0.ru/22748eb4
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3BE3 I, nx OCHOBHBIC

bubmuoreka [JOK

123 i(ap aKTepHCTHIiH' Jluarp aMTa https://m.eds00.ru/42169944
CHEKTPaIbHBIN KJ1acC — CBETUMOCTh
124 3Be3/1bI IVIABHO MOCIIE10BATEIBHOCTH bubmmorexa LIOK
https://m.edsoo.ru/b3cb766¢
Bnytpennee CTPOEHHE 3BE3 L.
125 CoBpeMeHHbIE  TPEJICTABICHUS O bubmmoreka [JOK
MPOUCXOXKACHUH U 3BoMoIMK CosHIla https://m.edsoo.ru/d09da494
Y 3BE3/. DTallbl )KU3HU 3BE3]]
Mineunsiii [Iyte — nama [ManaxkTuka.
126 Tunel ramaktuk. YEpHble ABIPHI B bubmmorexa LIOK
https://m.edsoo.ru/7cd10a0a
sJipax rajJaKkTUK
Bcenennas. Pacmmpenue BceneHHOM. Bu6miorexa LOK
127 3akon XaO6ma. Teopus bombiioro https://m.edsoo.ru/3dbdfod?
B3pbIBa. PEIMKTOBOE M3ITyUeHHE
128 MacmrabHas cTpykTypa BceneHHOM. bubnuorexa [JOK
MeraranakTuka https://m.edsoo0.ru/ce234633
" bubnuorexa [JOK
129 Hepeménnsie mpo0aeMbl aCTpOHOMHUHT httos://m.edsoo.ru/d37d9ffe
®u3nyeckuil MpPakTHKyM IO TeMe
"UccneqoBaHue MArHATHOIO  MOJIS
MOCTOSIHHBIX MarHuToB" W
130 "UccnenoBanue CBOICTB bubmuorexa [JOK
beppomarueTukon" W https://m.edsoo.ru/67361aef
"Uccnenoanue JEHCTBUS
MOCTOSTHHOTO MarHuTa Ha pPaMKy C
TOKOM"
Ou3nuecKkuil MpakTUKyM II0 TeMe
"U3mepenue cuibl  Ammnepa" wuim
131 "N3yuenue 3aBUCHUMOCTH CHJIBI bubnuoreka [IOK
AMrepa oT cuiabl  ToKa" WM https://m.edsoo.ru/fcae91e9
"OmnpeneneHrue MarHUTHON WHIYKIIUH
Ha OCHOBE M3MepeHus cuibl Ammepa"
Ou3nyecKkuil MpakTUKyM II0 TeMe
"Uccnenoanue SIBJICHUS
132 JIEKTPOMATHUTHOW WHIYKIUK" WK https://m.edsoo.ru/c36658da
"Onpenenenre WHAYKIHM BUXPEBOIO
MarHuTHOTro moss"
®u3nyecKuil MpakTUKyM II0 TeMe
133 "UccnenoBanue SIBJICHHS bubnmoreka [JOK

camounaykuuu" wim "COopka MoJienu
3JIEKTPOMAarHuTHOr o reHeparopa”

https://m.edsoo.ru/b8fb6391
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134

Ou3nyeckuil MpPakTUKyM II0 TeMe
"U3mepenue mepuoma  CBOOOIHBIX
Koie0aHUN HHUTSHOTO M TMPY>KUHHOTO
MasATHUKOB"

bubmuoreka [JOK
https://m.edso0.ru/5d159d35

135

®u3nyecKkuil MNpPakTUKyM II0 TeMe
"IIpeoOpa3oBanue SHEpPIruu B
IPYXUHHOM MasiTHUKE"

bu6mmoreka [IOK
https://m.edsoo.ru/a28026bd

136

®uU3MYeCKU MPAKTUKYM IO TeMe
"UccnenoBanue TMEpEeMEHHOIO TOKa
yepe3 NO0CIeA0BaTeIbHO COEAMHEHHbIE
KOHJEHCATOp, KaTyLIKy M pe3uctop"
170071 "UccnenoBanue paboThI
HUCTOYHUKOB cBeTa B Lemnu
MEPEMEHHOTO TOKa"

bu6mmoreka [IOK
https://m.edsoo.ru/89dc2d90

137

®u3nyecKkuil MpPakTHKyM IO TeMe
"N3yyeHne mnapaMeTrpoB  3BYKOBOH
BOJIHBI"

bubmuorexa [JOK
https://m.edsoo.ru/b100661a

138

Ou3nYecKuil NPAKTHUKYM IO TeMe
"N3mepenue nokazaTess NpeaoMIIeHUs
crekia" W "l[Monyuenue
n300pakeHNsI B CHCTEME U3 IIOCKOTO
3epKajia v JUH3bI"

bubmuorexa [JOK
https://m.edsoo.ru/42569eal

139

@dusnueckuil MpakTUKyM IO TeMme
"HccnenoBanue 3aBUCHUMOCTH
(OKYCHOTO pPAcCTOSHUS OT BELIECTBA
(Ha mpuMmepe JKUIKUX JIMH3)" WiIH
"N3mepenue (POKyCHOro paccTOosHUS
paccenBaroIIMX JINH3"

bubmuorexa [JOK
https://m.edsoo.ru/b879fb3f

140

®u3nyeckuil MpakTUKyM II0 TeMe
"HaGmronenue nudpakimy,
uHTepepeHM U MOJSpU3aLHU
cBera"

bu6mmoreka [JOK
https://m.edsoo.ru/8b7ac737

141

Ou3nuecKkuil MpakTUKyM II0 TeMe
"OnpeneneHre MUMIyJIbca U SHEPruu
PENSITUBUCTCKUX 4acTuIl (mo
¢dororpadusM TPEKOB 3apsHKEHHBIX
YaCTHUI[ B MArHUTHOM T10J1€e)"

bu6mmoreka [JOK
https://m.edsoo.ru/63756¢47

142

®u3nyeckuil MpakTUKyM IO TeMe
"U3mepenune nocrosHHOW Ilnmanka Ha
ocHOBe uccnenoBanusi gorodrpdexra”
min  "UccnegoBaHue  3aBUCUMOCTU

bubmuorexa [JOK
https://m.edsoo.ru/eb916f82
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CHJIBI TOKa Yepe3 CBETOAMOA OT
HanpspkeHus"

143

144

145

146

147

148

149

®uU3MYeCKU MPAKTUKYM IO TeMe
"UccnenoBanue CIeKTpa
Pa3pekEHHOTO aTOMApHOTO BOJOPOJA
U U3MepeHne nocrosuHoi Punbepra”

®uU3MYeCKU MPAKTUKYM IO TeMe
"UccnenoBanue paaroakTUBHOTO hOHA
C HCIIOJIb30BaHHUEM Jlo3uMeTpa’ WiH
"N3y4yeHne TOTIONICHUS OeTa-4acTHll
amroMuHuem"

®uU3NYECKU MPAKTUKYM IO TeMe
"Habmronenus 3BE3IHOTO Heba
HEBOOPYKEHHBIM rJ1a30M c
HCIOJIb30BaHUEM KOMITHIOTEPHBIX
MPUIIOKEHU I st OIpEeICIICHUS
MOJIOKEHUS HEOECHBIX OOBLEKTOB Ha
KOHKPETHYIO narty: OCHOBHEBIE
co3pe3ausi CeBepHOro mnoiylmapus M
sapkue 3BE3abI" wiam "HaOmonmeHus B
teneckor JIyHbl, TIaHeT, TYMaHHOCTEH
1 3BE3IHBIX CKOILJICHUH"

O060061IEHNE u cucTeMaTu3alus
3HaHuil. Posb ¢pu3uKN ¥ acTpOHOMUM B
9KOHOMMYECKOH,  TEXHOJIOIMYECKOH,
COLMAIIBHOM W 3THYECKOW cdepax
JIEATEIIbHOCTH YEJIOBEKA

O6obOuieHne ©W  cUcCTeMaTH3alus
3HaHuil. Pomb u Mecto ¢u3MkH U
aCTPOHOMHHU B COBPEMEHHOM HAy4dHOU
KapTHUHE MHpa

O0001enne u CUCTEMATH3AINA
3HaHuil. Ponp Qusnueckoil Teopun B
(GOopMHpOBaHUU  TpEACTaBIEHUN O
¢u3nueckoil KapTUHE MHpPA, MECTO
¢u3nueckoil KapTUHBI MHpa B OOIIEM
pAoy  COBPEMEHHBIX  €CTECTBEHHO-
HAy4YHBIX TPEJICTaBICHUN O IPUPOE

O060061IEHNE u cucTeMaTu3alus
3gaHui o reMe "Kunemaruka"

bu6mmoreka [IOK
https://m.edsoo.ru/ec651eb8

bu6mmoreka [IOK
https://m.edsoo.ru/c3dabe6e

bu6mmoreka [IOK
https://m.edsoo.ru/1072021e

bu6mmoreka [IOK
https://m.edsoo.ru/ad6ddeed

bu6mmoreka [IOK
https://m.edsoo.ru/18f19f7c

bu6mmoreka [JOK
https://m.edsoo.ru/e7d400f4

bu6mmorexa [IOK
https://m.edsoo.ru/b032fc4b

150

O0001mmenne u CUCTEMATH3AINA
3HaHui 1o teme "Kunemaruka"

bu6mmorexa [IOK
https://m.edsoo.ru/4e31b507
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O060061EeHNE u cUucTeMaTU3alus

bubmuoreka [JOK

151
3HaHUH 1Mo TeMe "nHamuka" https://m.edsoo.ru/2dfbafc5
O0001mmenne u CUCTEMATU3ALNA
152 3HaHu 1o TeMe "CTaTWKa TBEPJIOTO bubmorexa [JOK
" PA https://m.edso0.ru/3cca482e
Tena
0O0001menue u cUCTEMAaTU3ALNA
153 3HAHUH 10 TeMe "3aKOHBI COXpaHCHUS bubmorexa HOK
) P https://m.eds00.ru/32a4d1a0
B MEXaHUKE
O000menue u CUCTEMATU3ALUS
154 3HAHUN 1o TEME "OCHOBBI bubnnorexa LIOK
. " https://m.edsoo.ru/ed440ca8
MOJICKYJISIPHO-KHUHETHYECKOH TCOPHH
O06001menue u CUCTEMATU3ALUS
155 3HaHUM 1o Teme 'TepMoauHamuka bubmorexa [IOK
. P ' https://m.edso0.ru/c63f7¢10
TenaoBbie MaIlIMHEI
O0600menme 5 CUCTEMATU3ALIS
156 3HaHUKW 10 Teme  "ArperatHoie bubnunoreka [JOK
COCTOSIHUS BEIIECTBA. daz3oBrnie https://m.edsoo.ru/1d36b5b1
nepexopl"”
O060061IEHE u cucTeMaTu3alus
157 3HAHUK 10 TeMe "DJIEKTPUYECKoe bubmmorexa [JOK
! P https://m.edso0.ru/3bf0defo
[oJie
O060061IEHE u cucTeMaTu3alus
158 3gaguii 1o teMe "[locTosHHBIA bubnmorexa LOK
. https://m.eds00.ru/71453ee6
INEKTPUYCSCKUI TOK
O0001enne u CUCTEMATHU3AINA
159 3HaHUU Mo TeMe "TOoKM B pa3anyHBIX bubmmorexa LHOK
" P https://m.eds00.ru/3d40077a
cpenax
160 O0001enne u CUCTEMATHU3AINA bu6mmoreka [JOK
3HaHu# 110 Teme "MaraurHoe moJe" https://m.edsoo.ru/3b4c06ae
O000mmenue 5 CUCTEMATU3ALUS
161 3HAHUU 10 TeMe "DJIEKTpOMarHuTHas Bubmorexa ITOK
" P https://m.eds00.ru/053e2248
UHTYKIUS
O000mmenue 5 CUCTEMATU3ALUS
162 3HaHUU 110 TeMe '"'MexaHndecKue bubmmorexa LOK
| https://m.edsoo.ru/d6310bfd
KoaeOaHus
0O0001mmenne 154 CUCTEMATH3AINA
163 3HAHUU 10 TeMe "DIEKTPOMarHUTHEBIE bubmmorexa LOK
Y P https://m.edso0.ru/5e2bb83d
KoaeOaHus
0O0001mmenne 154 CUCTEMATH3AINA
. " bu6mmorexa [IOK
164 3HaHui 1o TeMe "MexaHnyecKHe u

AJIEKTPOMArHUTHBIC BOTHBI"

https://m.edsoo.ru/96a7a2dd
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165 O06o0meHne W CHCTeMaTH3alUs 1 bubnmoreka [JOK
3HaHu# 1o teme "Ontuka" https://m.edsoo.ru/52ad1603
166 O0001mmenne u CUCTEMATU3ALNA 1 bub6mmorekxa [IOK
3nanuii mo reme "OcuoBel CTO" https://m.edsoo.ru/5beclc65
O0001menue u cUCTEMATH3ALHA
167 sgaHuid no Tteme "KopnyckymispHo- 1 bubnnorexa LIOK
. " PHYCIYIP https://m.edso0.ru/f7c59d38
BOJIHOBOM JTyalTu3M
168 O06o0mieHne W CHCTeMaTH3alUs 1 bubnmoreka [JOK
3HaHui 1o teme "dPuszuka aroma" https://m.edsoo.ru/1f511654
0O0001menue u cUCTEMAaTU3ALNA
169 3gaHnil o Teme "dusnka aTOMHOIO 1 bubmmorexa [IOK
" https://m.eds00.ru/905c5ce0
S7Ipa U DJIEMEHTAPHBIX YaCTHII
0O0001menue u cUucTEMAaTU3aIHA
170 3HAHUN o TEME "D eMeHTHI 1 bubmorexa [IOK
\ https://m.edsoo.ru/2bffb94c
acTpou3uKu
OBIIEE KOJIMYECTBO YACOB 1§(0) 170

I[TPOTPAMME
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