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COAEPKXAHME OBYUYEHUSA
10 KVIACC

Paznen 1. Hay4Hblii MeTO] MO3HAHUS NPHPOABI.

®duszrka — pyHIaMEeHTaIbHAS Hayka o mpupoae. HayuHsiil MeTo1 MO3HaHUS U
METO/Ibl UCCIIeIOBaHUS (PUBNYECKUX SBJICHUU.

OKCHepUMEHT W Teopus B Mpoliecce Mo3HaHus Npupoasl. Habmionenue u
HKCIIEPUMEHT B (PU3UKeE.

CrocoObl m3MepeHusi (U3NUECKUX BEIMYMH (AHAJOTOBBIE W IU(POBBIC
U3MEpUTETbHBIE MPUOOPHI, KOMIBIOTEPHBIE TATYUKOBBIE CUCTEMBI).

[lorpemHocT  u3MepeHuit  (u3myeckux  BeduuuH  (aOconroTHas U
OTHOCHTEIIbHASA).

MonenupoBanue (HU3NIECKUX SBICHUN M MPOILIECCOB (MaTepuaabHas TOYKA,
abCoIOTHO TBEPAOE TENOo, HealbHAsl >KUIKOCTb, HJICANbHBIA Ta3, TOYECUYHBIH
3apsn). 'unore3a. @U3NYECKH 3aKOH, TPAHULIBI €ro MpuMeHuMocTu. duznueckas
TEOpUSL.

Ponb u mMecTto ¢u3uku B (GOpMHUPOBAHWU COBPEMEHHON HAy4YHOW KapTHUHBI
MUpa, B IPAKTUYECKOU IEATETbHOCTH JIFOJIEH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomul, npAKMUKYM.

N3mepeHne cwiibl TOKAa M HaNpsHKEHUS B IEMU TMOCTOSHHOTO TOKAa MpPH
MOMOIIM aHAJIOTOBBIX U IU(POBBIX U3MEPUTETBHBIX TPUOOPOB.

3HaKOMCTBO C LM(ppoBoi nadbopatopued no ¢usuke. [Ipumepsl u3mepeHus
(bU3HYEeCKUX BEIMYMH TIPHU MIOMOIIN KOMIIBIOTEPHBIX JaTYUKOB.

Pazgen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanuueckoe nBHkKeHHE. OTHOCHUTEIBHOCTh MEXAHUYECKOTO JBUKEHUS.
Cucrema orcuéra.

[Ipsimast m oOpaTHas 3a/1a4l MEXAHHUKHU.

Pannyc-BekTop MaTepuaibHOM TOYKHU, €ro MPOEKIMH HAa OCHU CHCTEMBI
KoopauHat. Tpaekropusi.

[lepemenienune, CKOpocTb (CpemHsisi CKOPOCTb, MTHOBEHHAas CKOPOCTb) U
YCKOPEHHE MaTepHalbHOW TOYKH, MX MPOEKUUH HA OCH CUCTEMbI KOOpPJMHAT.
CnoxeHue nepeMeIeHnil U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHHE. 3aBUCUMOCTD
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U MyTH MaTepUaAIbHON TOYKU OT BPEMEHHU U HX
rpa@uKy.

CBoOomHoe MmajeHUe. YCKOpeHHe cBOOOIHOTO majacHUs. J[BmkeHHe Tena,
OpOIIEHHOTO0 TOJ YIJIOM K TOPU30HTY. 3aBUCHMOCTH KOOPAHMHAT, CKOPOCTU M
YCKOPEHHS MaTepUAIbHON TOYKH OT BPEMEHU U UX IpauKH.



KpuBoimHenHoe  nBWKEeHWE. J[BMKEHHE  MAaTepUAIbBHOW  TOYKHA IO
OKPY>KHOCTH. YTJIOBasi M JUHEHHas ckopocTh. Ilepmom m vactora oOparieHus.
[lenTpocTpemuTenbHoe (HOpMaIbHOE), KacaTelbHOE (TAaHTCHIIMAIBLHOE) U TMOJHOE
YCKOpPEHHE MaTepUaIbHON TOUKHU.

TexHudeckue yCTPOMCTBA M TEXHOJIOTMYECKUE IIPOLIECCHL: CIHUIOMETD,
JBWKCHHE CHApSAOB, LEMNHBIE, MIECTEPEHYATHIE UM PEMEHHBIE MEpeaayH,
CKOPOCTHBIE JTU(DTHI.

Hemoncmpauyuu.

Mogenb cucTteMbl OTCUETA, WIITIOCTPALMS KMHEMATHUUYECKUX XAPAKTEPUCTUK
JBH>KCHUSL.

Cnoco0bI UcclIET0BaHUS IBUKEHUN.

NnmrocTpanus npeaeabHoro nepexoia 1 U3MEpeHue MIHOBEHHOM CKOPOCTH.

[IpeoOpazoBaHue NBHKEHUN C UCIIOJI30BAHUEM MEXaHU3MOB.

[TameHue Ten B BO3AyX€E U B pa3peKEHHOM ITPOCTPAHCTBE.

HaOnronenune ABWKEHHSI Tena, OPOIIEHHOTO TMOJ YIJoM K TOPU3OHTY H
TOPU30HTAIBHO.

Hamnpagienue CKOpOCTH P ABUKEHUU 110 OKPYKHOCTH.

[IpeoOpazoBaHue yTri0BO CKOPOCTH B PELYKTOPE.

CpaBHeHUE TyTEH, TPACKTOPUM, CKOPOCTEH NBUKEHUS OJHOTO U TOTO K€
TE€Jla B Pa3HbIX CUCTEMAX OTCUETA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomut, npaKmuKym.

N3ydyeHrne HEpaBHOMEPHOTO JABHXKEHUS C LIEJIBIO ONPEIEIICHUS MTHOBEHHOU
CKOPOCTH.

N3mepeHne yCcKOpeHUs MpU NPSIMOJIMHENHOM PaBHOYCKOPEHHOM JABUKECHUU
10 HaKJIOHHOM INIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH IIYTH OT BPEMEHH IIPU PABHOYCKOPEHHOM
JBH>KCHUU.

N3mepeHne  yCKOpeHHs CBOOOTHOTO MaJICHUS (PEKOMEHI0BaHO
UCIIOJIb30BaHue U POBOI TabOpaTOpUn).

W3yuenne nABWKEHHS Tena, OpOIICHHOTO TOopu3oHTanbHO. IIpoBepka
TUIIOTE3bl O TMPSIMOM MPONMOPUMOHAIBHON 3aBUCUMOCTH MEXAY JIaIbHOCTBHIO
MOJIETa ¥ HAYaJIbHOM CKOPOCTHIO Tea.

N3ydyeHne IBUXKEHUSI Tella IO OKPYXKHOCTH C IIOCTOSHHOM MO MOJIYJIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH Mepuojia oOpalieHuss KOHUYECKOro MasiTHUKa
OT €ro napameTpoB.

Tema 2. /lunamuxa.



[lepBbiii 3akoH HprotoHa. MuHeprumaneHble cuctemsl orcuéra. [IpmHImMn
oTHOcuTeNnbHOCTH ['anmunes. HemHepuuanbHble CUCTEMBI OTCUETa (ONpPENEIEHUE,
IPUMEDHI).

Macca Tenma. Cwia. [IpuHIun Cyneprio3uiuy CHil.

Bropoit 3akoH HproTOHA 111 MaTe€pUaNbHON TOUKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUAIBHBIX TOYEK.

3aKOH BCEMHMPHOIO TATOTEHUSA. OKBHUBAJICHTHOCTh TIPABUTALMOHHOM W
VHEPTHON MAaCCBI.

Cuna tsbxkecTd. 3aBUCHMOCTb YCKOPEHMsI CBOOOJHOTO MaJieHUsI OT BBICOTHI
HaJ IOBEPXHOCTHIO IUIAHETBI W OT reorpapuueckoid MHUPOTHL. JIBUMKEHHE
HEOECHBIX TeJ U UX CIYTHUKOB. 3akoHbl Kemnepa. [lepBas kocMudeckas CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Ttema. Bec Ttema, aBmxkyierocst c
YCKOpPEHHEM.

Cuna tpenus. Cyxoe TpeHue. Cuia TpeHHUs CKOJIBKEHUS WU CHJIA TPECHMS
nokosi. Koapduument tpenus. Cuiia CONpOTUBICHHS TNpPU JBUKEHUU Tejia B
KUJKOCTH WIH rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTENIBHOTO JBUKECHMUS.

Hasnenue. I'napocrarndeckoe nasiaenue. Cuia Apxumena.

TexHu4ecKkue yCTpOMCTBA M TEXHOJOTMYECKHE IIPOLECCHI: IOAIIMITHUKHY,
JIBUKEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jemoncmpayuu.

HaGnronenue qBUKEHUS Tell B MHEPUUAIbHBIX U HEMHEPIMAIbHBIX CHCTEMAaX
OTCYETA.

[IpyHLIMI OTHOCHUTEIBHOCTH.

KaueHne 1ByX LMIMHAPOB WM IIAPOB PA3HOM Maccel € OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIMAILHON CUCTEMBI OTCYETA.

CpaBHEHHE  PpABHOJIEHCTBYIOIIEH  NPWIOXKEHHBIX K TeIy CHI C
IIPOU3BEACHUEM MACCHI TEJIA HA €0 YCKOPEHUE B UHEPLIMAIIBHOW CUCTEME OTCYETA.

PaBeHCTBO cHIl, BOBHUKAIOUIUX B PE3yJIbTaTe B3AUMOICHCTBHS TEII.

N3mepenne macc o B3auMOJIECUCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NMOIBEME U MTAICHUH.

[HenTpoOEKHBIE MEXaHU3MBI.

CpaBHEHHE CHJI TPEHHUSI IOKOSI, KAYEHHSI U CKOJIBIKEHUS.

Yuenuueckuit sxkcnepumenm, nadbopamopnwie padomul, npaKmuKym.

N3mepenne paBHOJAEHCTBYIOLIEH CUJI TIPU ABMKEHUM OpyCKa MO HAKIOHHON
IIJIOCKOCTH.

[TpoBepka rumore3pl O HE3aBUCHMOCTH BpPEMEHHM JBUXKEHHS Opycka IO
HAKJIOHHOM INTIOCKOCTH Ha 3aJaHHOE PACCTOSIHUE OT €r0 MacChl.



HccnenoBanne 3aBUCUMOCTH CWJI YIIPYTOCTH, BO3HUKAIOIIMX B MNPYKUHE U
PE3MHOBOM 00pa3Iie, oT ux JaedopMarnmu.

N3ydeHne NBUKEHUS CUCTEMBI TEJ, CBSI3aHHBIX HHUTBIO, IEPEKUHYTON 4Yepes
JErKuM OJIOK.

N3mepenne kod(duiiieHTa TpEeHUs MO BEJIMYUHE YIJIOBOro KoddduiueHta
3aBucumoctu F,(N).

UccnenoBanue nBuxkeHUs OpycKa MO HAKJIOHHOW TJIOCKOCTH C TIEPEMEHHBIM
K03 pHUIEHTOM TpEHUSI.

N3yyeHne nBUKEHUS Ipy3a Ha Bally C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOcomtotHO TBEpHoe Teno. IlocTymarenbHOe W BpalllaTeIbHOE JBHKEHHUE
TBEPAOro Tena. MOMEHT CHIIBI OTHOCUTEIIBHO OCH BpamieHusd. [limedo cumsl.
CrnoxeHue cuil, TPUIOKEHHBIX K TBEpAOMY Teny. LIeHTp TsbkecTu Tena.

VYcnoBust paBHOBECHS TBEPAOTO TEIIA.

YcroituuBoe, HeycTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHn4eckre yCTpOMCTBA M TEXHOJOTHMYECKUE IMPOLECCHl: KPOHIITEWH,
CTPOUTEIIbHBIN KPaH, pelI€TUaThle KOHCTPYKIIUH.

Hemoncmpayuu.

Y ci10BUsI paBHOBECHSL.

Bunsl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomut, npaKmuKym.

HccenenoBanne yclioBUM pPaBHOBECHS TBEPAOTO TeENA, HMEIOLIEr0 OCh
BpaLCHUS.

KoHcTpynpoBaHHe KPOHIITEMHOB U PACUET CHII YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOMIAIb OMOPBI.

Tema 4. 3axkonvt coxpanenus é mMexanuke.

Nmnynbec MaTepruanibHON TOYKH, CUCTEMBI MaTepUaIbHBIX TOYEK. LeHTp macc
CUCTEMBI MAaTEpUAIIbHBIX TOUEK. Teopema 0 IBU>)KEHUU LIEHTPa Macc.

Nmnynbe cuiibl 1 UI3MEHEHHUE UMITYJIbCA Tela.

3aKOH COXPAHEHMS UMITYJIbCA.

PeakTuBHOE JBM)KECHHUE.

MoMeHT umiynbca MarepuanbHOM TOUYkHW. [IpencrtaBiieHMe O COXpaHEHUH
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJIAX.

PaGota cuisl Ha MajqoM M Ha KOHEYHOM mepeMmenieHuu. ['paduueckoe
IpeICTaBICeHUE PAOOTHI CHIIBI.

MOIHOCTH CUJIBI.

Kunernueckass sHeprusi MaTepHalbHOW TOUYKH. Teopema 00 W3MEHEHHH
KMHETUYECKOU SHEPTUU MATEPUAIBHOU TOYKH.



[loTeHuManbHble W HEMOTEHIUANbHbIC CWIbl. [loTeHUManbHas HHEprus.
[ToTenmnuanpHas 3HEprus ynpyro nedopmMupoBaHHON TpykuHBL. [loTeHInampHas
SHEPIUsl Tejla B OJHOPOJHOM IpaBUTALMOHHOM Imoje. lloreHnumanpHas sHeprus
Teja B TPABUTALIMOHHOM T0JIe OJHOPOJIHOTO Iapa (BHYTpH M BHE Iapa). Bropas
KOCMHUYECKasi CKOPOCTh. TpeThs KOCMHUYECKAsT CKOPOCT.

CBsi3b  paOOThl HEMOTEHIMAJIBHBIX CHWJI C HW3MEHEHHEM MEXaHUYECKOU
SHEPrUU CUCTEMBI TEJ. 3AKOH COXPAHCHUSI MEXAaHUYECKON SHEPTUH.

VYrpyrue v Heynpyrue CTOJIKHOBEHHS.

YpaBHenne bepHyn Ui UACATbHOM KUAKOCTH KaK CIEJICTBUE 3aKOHA
COXPAHEHHSI MEXaHUYECKOU YHEPTUH.

TexHn4eckre yCTpOMCTBA M TEXHOJOTMYECKUE MPOLIECCHI: JIBUKEHUE PAKET,
BOJAOMET, KOMEP, NPYKUHHBIM MHCTOJNET, THPOCKOMN, (QUTypHOE KaTaHWe Ha
KOHbBKaXx.

Jemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeaktuBHOE NBUXKEHUE.

HN3mepeHne MOITHOCTH CHJTBL.

W3meHeHue 2Hepruu Tela Mpu COBEPIIEHUU PabOTHI.

B3aumHbIe TIpeBpalleHUs] KHHETUYECKOM W NOTEHLUWAIBHOW SHEPrUU IpU
JNEUCTBUU HA TEJIO CHJIBI TSKECTHU U CHIIBI YIIPYTOCTH.

CoxpaHeHHEe S3HEPTUH NPU CBOOOTHOM MaJACHUH.

Yuenuueckuit sxkcnepumenm, nabopamopnsie padomul, npAKMUKYM.

N3mepeHne uMmmyJlibca Tela o TOpMO3HOMY Ty TH.

W3mepenne cuibl TATH, CKOPOCTH MOJENIH AJIEKTPOMOOWIISI MU MOIIHOCTH
CUJIBI TATH.

CpaBHEeHUE U3MEHEHUS UMITYJIbCA TEJla C UMITYJIbCOM CHJIBI.

HccnenoBanne cOXpaHEHUsI UMITYJIbCa IPU YIPYTOM B3aUMOJCHCTBUH.

N3mepeHne KHHETUYECKOW SHEPTUHU TEJIa [0 TOPMO3HOMY MYTH.

CpaBHeHHE W3MEHEHUS TIOTCHIIMATBLHON YHEPTUM MPYKUHBI C pabOTOMN CHIIBI
TPEHUSI.

Omnpenenenue pabOThl CWIbI TPEHUS] TPU JBIKCHUHU Tea IO HAaKIOHHOU
IJIOCKOCTH.

Paznen 3. Mosekyasipuast Qu3nka U TEPMOJAMHAMMKA.

Tema 1. Ocnosvl MONEKYAAPHO-KUHEMUUECKOU Meopull.

OCHOBHBIE TMOJIOXKEHUS MOJIEKYyJIsIpHO-KuHeTndeckon Tteopun (MKT), ux
ombiTHOe oOocHOBanme. Jluddysus. bpoyHoBckoe nBIKEeHHE. XapakTep
JIBI)KCHUSI W B3aMMOJICHCTBUSL YAaCTHI[ BellecTBa. MOJIETM CTPOEHHS Ta3oB,
KUIKOCTEH M TBEPABIX T U OOBICHEHHE CBOMCTB BEIECTBA HAa OCHOBE 3THX



Mozeneil. Macca u pasmepel Mosiekyd (atomoB). KonaudecTBO BellecTBa.
IToctrostnaast ABorajipo.

TemnoBoe paBHOBecue. Temmeparypa u crnocoObl e€ u3mepenus. [llkana
temmneparyp Llenbcus.

Mogenb UlieaqbHOTO ra3a B MOJEKYJISIPHO-KUHETUYECKOU TEOPHUH: YACTHUIIBI
rasa JIBUKYTCSl XaOTUUECKHU U HE B3aUMOJICUCTBYIOT JPYT C APYTOM.

["azoBeie 3akoHbl. YpaBHeHue MenneneeBa—Knaneiipona. AOconoTHas
temneparypa (mkana temneparyp KenbBuna). 3akoH [anbroHa. M3omporiecch B
UJCAIbHOM Tra3e C IIOCTOSHHBIM KOJUYECTBOM BemlecTBa. [ 'paduueckoe
IIPe/ICTaBIIEHUE U30TMPOIIECCOB: U30TEPMa, U30XO0Pa, U300apa.

CBs3p  MEXIy JaBICHHEM M CPEAHEM  KUHETUYECKOW  DHEpPrueu
MOCTYNATEILHOIO TEIJIOBOTO JBUXKEHUSI MOJIEKYJ HACAIbHOTO rasa (OCHOBHOE
YPaBHEHHUE MOJIEKYJISIPHO-KUHETUUECKON TEOPUH UICATBHOTO Ta3a).

CBs13b a0COJIFOTHOM TEMIIEpaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CpPEeIHEH
KMHETUYECKOU dHEPruei MocTynaTeIbHOro TeIIOBOrO IBMKEHUS €€ YaCTHII.

TexHn4eckrue YCTPOMCTBA M TEXHOJIOTUYECKHE TMPOLECCHl: TEPMOMETD,
O6apomeTp, MoTydYeHue HaHOMaTEePUaJoB.

Hemoncmpayuu.

Mopenu 1BUKEHUS YaCTUL] BEIIECTBA.

Monens 6pOyHOBCKOTO ABUKEHHUS.

Buaeoponuk ¢ 3anuchio peaibHOTO OPOYHOBCKOTO JBUKEHHUS.

Jubdysus KuIKOCTEH.

Mogenp onbita llTepHa.

[IpuTsrkeHrE MOJIEKYI.

Mogenu KpuCTalsIn4eCKUX peLEToK.

HaOnronenue u uccieaoBaHue U30MpPOLIECCOB.

Yuenuueckuit sxkcnepumenm, nadbopamopnuie padomul, npaKMUKyM.

HccnenoBanne TMpoIecca YCTAHOBIEHUS TEIUIOBOTO PABHOBECUS IIPH
TeII000MEeHE MEXKy TOpsiuei U XOJIOAHOM BOJOM.

N3ydeHne H30TEpPMHUYECKOr0 Tporecca (PEeKOMEHJOBAHO HCMIOJIb30BAHUE
urdpoBoii 1abopatopun).

N3ydyeHne n30X0pHOTO MporLecca.

N3ydenne nzobapHOTO mporecca.

[IpoBepka ypaBHEHUSI COCTOSTHUS.

Tema 2. Tepmoounamuxa. Tennoevie mawiunul.

Tepmoaunamuueckass (T[]) cucrema. 3agaHue BHEIIHUX YCIOBUW A
TEPMOJIMHAMHUYECKON CUCTEMBbI. BHElIHNE U BHyTpeHHHUE napaMeTpsl. [lapamerpsl
TEPMOJMHAMHYECKON CUCTEMBbI KaK CPEIHHUE 3HAYEHHUSI BEJIUYUH, OMUCHIBAIOIINX
€€ COCTOSHUE Ha MUKPOCKOIMYECKOM YPOBHE.



HyneBoe Hauano TtepmoauHamuku. CamMonpous3BOjibHAs — peflakcalus
TEPMOJUHAMHUYECKON CUCTEMBI K TEIUIOBOMY PABHOBECHIO.

Mogens uICAIBHONO Tra3a B TEPMOJMHAMUKE — CHUCTEMA YPaBHCHUU:
ypaBHeHHEe MenpaeneeBa—KiianeiipoHa U BbIpaK€HUE ISl BHYTPEHHEH SHEPTUH.
VYcnoBusi IPUMEHUMOCTH 3TOW MOJENH: HU3Kash KOHIEHTPALUs YaCTHUIl, BHICOKHE
TeMneparypbl. BeipaxkeHue Jyisi BHYTPEHHEW 3HEPruyd OJHOATOMHOTO UJEaIbHOIO
rasa.

KBasucraTuueckue u HECTaATUUECKUE MTPOLIECCHI.

DOnemenTapHas pabota B TepMoAnHamMuKke. Berarcienue paboThl o rpaduxy
npoliecca Ha PV-nuarpamme.

Tennonepegaya  kak  cnoco0 — M3MEHEHUs  BHYTPEHHEW  3HEpruu
TEPMOJIMHAMHYECKOW  cucTeMbl 0e3  coBepiieHuss pabotel.  KoHBekius,
TEIIONPOBOIHOCTb, U3TyUCHHE.

KomnuectBo Ttemnorel. TemnoéMKkocTh Tena. YAelbHas W MOJISIpHAs
TEIUTIOEMKOCTH BENIECTBA. YpaBHeHMEe Maliepa. YaenbHas TeEIIoTa CropaHus
torumBa. Pacuér kommuecTBa TEIIOTHI mpu Temonepenade. I[lonsatue 06
aanabaTHOM TIpoIiecce.

[lepBblii 3aKOH TepMOAMHAMHUKU. BHyTpeHHsAss »sHeprus. KosmuecTtBo
TEIJIOTBI W paboTa Kak Mepbl HW3MEHEHUS  BHYTPEHHEH  DHEpruu
TEPMOJUHAMHYECKON CUCTEMBL.

Btopoii 3akoH TepMOJMHAMUKH JJiS PABHOBECHBIX MPOIECCOB: uepes
33JIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOU CHUCTEMbI MPOXOJIUT
eIMHCTBEHHAs afauadara. AOCONIIOTHAs TeMIeparypa.

BTtopoii 3aKkOH TEpPMOJMHAMUKM JJI1 HEPABHOBECHBIX  IMPOLIECCOB:
HEBO3MOKHO TepeiaTh TEIIOTY OT 0oJiee XOJIOAHOTO Tela K 0ojiee HarpeTomy 0e3
komrieHcanmu (Knaysuyc). HeoGpatumMocTh MpUpOIHBIX MPOIIECCOB.

[TpuHumme! gectBud TertoBbix MamuH. KIT/I.

Makcumansnoe 3nauenue KIIJI. [ukn Kapho.

DKOJIOTHYECKHE aCTEKThl MCIOJIb30BaHUS TEIUIOBBIX ABUraTesiei. TemioBoe
3arpsi3HEHUE OKPYIKAIOIIEH Cpebl.

TexHuyeckre yCTPOMCTBA M TEXHOJOTMYECKUE MPOILECCHI: XOJOAUIBHUK,
KOHJIUIIMOHEP, AU3ENIbHBIA U KapOIOpaTOpHBIA ABUTraTENM, MapoBas TypOuWHa,
MOJIyYCHHE CBEPXHU3KUX TEMIIEpATyp, YTUIU3AUUs «TEIJIOBBIX» OTXOJI0B C
MCIOJIb30BAaHUEM TEIJIOBOTO HACOCA, YTHIIM3AIUsl OMOOPraHMYECKOTO TOTLIMBA JIJIs
BBIPAOOTKHU «TEIIOBOI» U DJIEKTPOIHEPTUU.

Jemoncmpayuu.

W3menenue Temneparypsl pu aanadbaTtuyeckoM pacIlIupeHUN.

Bo3ayuiHoe orauBo.

CpaBHeHUE yACIbHBIX TEIIOEMKOCTEHN BEIECTB.



CnocoObl UI3MEHEHUSI BHYTPEHHEN YHEPTUH.

HccnenoBanne aarnabaTHOro mporecca.

KoMmnbroTepHbie MOJIENIN TEIUIOBBIX JBUTATEIICH.

Yuenuueckuit sxkcnepumenm, nabopamopnsie padomul, npaKmuKym.

N3mepenne yaenbHOu TENI0EMKOCTH.

HccnenoBanue npoliiecca OCTbIBaHUS BEIIECTRA.

UccnenoBanue annadbaTHOro mpoiiecca.

N3ydeHne B3alMOCBSA3U JSHEPTHH MEXMOJICKYJISIPHOTO B3aUMOJCUCTBUS U
TEMIEPATYPbI KUIICHUS KUIKOCTEH.

Tema 3. Aepecamnvie cocmoanus eeuyecmea. Pazosvie nepexoowvl.

[TapooOpazoBanue u koHjaeHcanus. McnapeHue W KumneHue. YeiabHas
TEIJI0Ta MapooOpa3oBaHUS.

HacbllieHHbIE ¥ HEHachIllleHHblE Mapbl. KayecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH M AABJIEHUS HACBIIIEHHOTO Iapa OT TEMIIEPATYPhl, NX HE3aBUCUMOCTH
0T 00BEMA HACKIIIEHHOTO Mapa. 3aBUCUMOCTh TeMIEPaTypbl KUTIEHUSI OT JTaBJICHUS
B JKUJIKOCTH.

Bnaxxnocts Bo3ayxa. AOCOTIOTHAS U OTHOCUTENIbHAS BIIaKHOCTb.

TBépnoe Teno. Kpucramnmyeckue u amopubie Tena. AHU30TPOINHS CBOMCTB
KpuctayyioB. IlnmaBiieHne W KpucTam3anus. YJelbHas TEIUIOoTa IUIABICHUS.
CyO6numariusi.

Hedopmanuu tBEpOro Tena. Pactspkenue u cxatue. Casur. Moayns FOnra.
[Ipenen ynpyrux aedopmarmii.

TemnoBoe pacimupeHue XUIKOCTEH U TBEPABIX Tel, 00bEMHOE M JTMHEHHOE
pacuimpenre. AHrapMOHHM3M TEIUIOBBIX KOJI€OaHUN YaCTHI] BEIIECTBA KaK IPUUMHA
TEIJIOBOT'O pacliMpeHust Tell (Ha KaYeCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHEpTUH B (PA30BBIX MMEPEXO/IaX.

YpaBHEHHUE TEIIIOBOTO OajaHca.

[ToBepxHoctHoe HaTspkeHHe. Koda(ppuuueHT MmOBEpXHOCTHOTO HATSHKEHHUS.
Kanumnsipusie siBinenus. JlapieHue o1 MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlannaca.

TexHuyeckue yCTPOMCTBA U TEXHOJIOTMYECKUE TIPOILIECCHI:  KHUIKUE
KPUCTAILJIbI, COBPEMEHHBIE MAaTEPUAIBI.

Hemoncmpayuu.

TernnoBoe pacmpeHue.

CBoiicTBa HACHIIIIEHHBIX TTAPOB.

Kunienne. Kunenue npu noHM>XEHHOM JTaBJICHHM.

N3mepenne cuitbl HOBEPXHOCTHOTO HATSKEHHS.

OMnBITH C MBUTBHBIMH TNIEHKAMH.

CwmauuBanue.



KanunnsapHsie siBICHUS.

Monenn HeHBIOTOHOBCKOM JKUIKOCTH.

CriocoObI M3MepeHus BIaXKHOCTH.

HccnenoBanne HarpeBaHus U MJIABJICHUS KPUCTAITIMYECKOTO BELIECTBA.

Buner nepopmanuii.

Habmronenue manbix gedopmanuid.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomut, npaKmuKym.

M3ydeHne 3aKOHOMEPHOCTEN UCTIAPEHUS JKUIKOCTEM.

N3mepenne yebHOM TEIJIOTHI IUIABIICHUS JIbJA.

N3ydeHne CBONCTB HACBIILICHHBIX NIAPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa MacChl MapoB B
ITOMEILICHUH.

N3mepenne ko3¢ duimeHTa moBepXHOCTHOTO HATSHKCHUS.

N3mepenne moayns FOHra.

HccnenoBanre 3aBUCMMOCTH  Jepopmanuu  pe3sMHOBOro obOpasuma  oT
MIPUIIOKEHHON K HEMY CHUJIBI.

Pa3znen 4. DiaekTpoauHaMuKa.

Tema 1. Inekmpuueckoe no.e.

OnekTpu3auusi Tel U €€ MPOSIBICHUs. DJNEKTpUYecKuil 3apsn. JlBa Buua
AIEKTPUYECKUX 3apsAaoB. IIpOBOAHMKH, [HUAJIEKTPUKA U MOJYIPOBOJHHKHU.
OJIEMEHTApHBIM DJIEKTPUYECKUM 3apsif. 3aKOH COXPAHEHHs DIEKTPUYECKOIO
3apsna.

B3aumoneiictBue 3apsinoB. Toueunsle 3apsapl. 3akoH Kymnona.

OnekTtpuueckoe nose. Ero neiicTBre Ha 3JIEKTPUYECKUE 3apsibl.

Hanpsok€HHocTh  anekTpuueckoro  mnoisid.  IlpoOueiid  3apsn.  Jlunum
HaMpPsHKEHHOCTH 3JIEKTPUUECKOro 1ojst. OJHOPOIHOE 3IEKTPUUECKOE MOJIe.

[ToTeHMAaNbHOCTh AJIEKTPOCTATUYECKOTO IMOJiA. Pa3HOCTh IMOTEHIMANIOB U
HarnpspbkeHue. [loTeHnumanpHas SHeprus 3apsga B AJIEKTPOCTATUYECKOM TOJIE.
[ToreHnman 31eKTpocTaTUYeCcKOro noJisg. CBsi3b HANPSXKEHHOCTH TOJISI U Pa3HOCTH
NOTEHIMAIOB JUISl AJIEKTPOCTATUYECKOro 1Moist (Kak OJHOPOJHOro, TaK U
HEOJHOPOIHOTO).

[IpuHIMI CynepnO3UIINU 3IEKTPUUECKUX TTOJIEH.

[Tone Ttoweunoro 3apsina. [lonme paBHOMepHO 3apspkeHHOUM cdepwl. [lome
PaBHOMEPHO 3apsKeHHOro mo 00bEéMy miapa. Ilosme paBHOMEpHO 3apsiKEHHOU
OECKOHEUYHOM TUIOCKOCTU. KapTuHBI JHHUI HANpsH>KEHHOCTH O3TUX MOJEH |
AKBUNOTCHIHAIBHBIX TOBEPXHOCTEM.

IIpOBOJTHUKH B 3JIEKTPOCTATUUYECKOM I10JIE. Y CIIOBUE PABHOBECUS 3apsI0B.

JusnexTpuku B AIEKTPOCTATUYECKOM noJie. Jupnexktpruueckas
IIPOHUIIAEMOCTH BEIIECTBA.



KonzeHncarop. DJIEKTpOEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTD IIOCKOTO
KOHJIEHCATOpa.

[TapannenbHOE coeTMHEHUE KOHIeHCaTOpoB. [locnenoBaTenbHOE COEqUHEHNE
KOH/JIEHCATOPOB.

DHeprus 3apsHKEHHOIO KOHAEHCATOPA.

JIBrKeHne 3aps>KEHHOW YaCTULBI B OJTHOPOJHOM SJIEKTPUUECKOM IOJIE.

TexHu4yeckrue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: JJIEKTPOCKOI,
IIEKTPOMETP, DJEKTPOCTaTHYECKass 3al[uTa, 3a3€MJICHHE JJIEKTPOIpPUOOpPOB,
KOHJIeHCaTOphl, reHepaTtop Bau ne ['paada.

Jemoncmpayuu.

Y CTpOMCTBO M NPUHLIAI IEUCTBUS dJIEKTPOMETPA.

DIEKTPUUECKOE T10JIE 3aPSAKEHHBIX IIIAPUKOB.

DIEKTPUYECKOE T0JIE JIBYX 3apsKEHHBIX IUIACTHH.

Monens anekTpocratuyeckoro reueparopa (Ban ne ['paada).

IIpOBOIHUKH B IIEKTPUYECKOM IIOJIE.

DnekTpocTaTuueckas 3amuTa.

Y CTpOUCTBO U IEUCTBUE KOHIEHCATOPA ITIOCTOSHHOM Y EPEMEHHON EMKOCTH.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOTO KOHZEHCAatopa OT IUIOMaau
IJIACTUH, PACCTOSHUS MEXAY HUMH U IUDJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3JIEKTPUUECKOT0 MOJIS 3apsSyKEHHOTO KOHAEHCATOPa.

3apsaKa 1 pa3psika KOHIEHCATOpa YEPE3 PE3UCTOP.

Yuenuueckuit sxkcnepumenm, nabopamopnsie padomul, npAKMUKYM.

OueHka cuj B3auMOJEHCTBUS 3apSyKEHHBIX TEI.

HaGnronenue npeBpallieHus SHEPTUH 3apsHKEHHOTO KOHAEHCATOpa B SHEPTHUIO
W3JIyYEHUS CBETOAMO/IA.

W3ydenne npoTekaHns TOKa B LEINH, COAEPKAIEH KOHIEHCATOP.

Pacnpenenenune pa3sHOCTH ITOTEHIMAJIOB (HampsDKEeHMST ) pu
MOCJIEA0BATENBHOM COEAMHEHNN KOHAEHCATOPOB.

HccenenoBanue paspsga KOHAEHCATOPA YEPE3 PESUCTOP.

Tema 2. ITocmoanuwlil 31eKmMpuiecKuii mok.

Cuna Toka. [IocTOsSTHHBIN TOK.

YcmoBust CymiecTBOBaHMS MOCTOSIHHOTO 3JIEKTPUYECKOrO TOKa. cTouHHMKH
toka. Hanpsokenue U u D1C £ .

3akoH OMa [1J1 y4acTKa LeMHu.

DIIEKTPUYECKOE CONIPOTHUBJIEHUE. 3aBUCUMOCTh COINIPOTHUBIICHUSA
OJHOPOJHOTO MPOBOJAHWKA OT €ro JJIMHBI W IUIOMIAAY MHONEPEYHOrO0 CEUCHUS.
Y nenpHOE CONPOTHUBIICHUE BEILIECTBA.

[TocnenoBaTenpHOE, Mapajuie]bHOE, CMEIIAHHOE COEIUHEHHUE MPOBOJHUKOB.
Pacuér pa3BeTBIEHHBIX AnekTpuyeckux nenei. [Ipasuna Kupxroda.



Pabota sanextpuueckoro Toka. 3akoH /[xoyns—JIeHua.

MOIIHOCTh 3JIEKTPUYECKOrO0 TOKA. TerioBasi MOIIHOCTb, BbIIEIsieMas Ha
pe3ucrope.

OJIC m BHYTpEHHEE CONPOTUBICHHME HCTOYHHUKA TOKa. 3akoH Oma s
MOJIHOM  (3aMKHYTOM) DJJICKTPUYECKOM Iienu. MOIIHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KoHnaeHcaTop B ey MOCTOSIHHOTO TOKA.

TexHn4ecknue YCTpPOWCTBA W TEXHOJOTMYECKHE ITPOLECCHL: aAMIIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUMK IIEKTPUUECKON SHEPTHUU.

Jemoncmpayuu.

N3mepenure Cuiibl TOKa U HaIMPsHKEHUS.

HccnenoBanre 3aBUCHUMOCTH CHJIBI TOKA OT HAIpPSKEHUS Uil PE3UCTOpa,
JIaMIIbl HAKaJIUBaHUS U CBETOAUO/A.

3aBUCHUMOCTb COIIPOTUBIICHUS HWIMHAPUYECKUX MPOBOJHHUKOB OT JJIMHBI,
IUIOLIAM MONEPEYHOr0 CEUYEHU U MaTepuana.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA OT COMPOTUBIICHUS MPU MOCTOSHHOM
HaIPSKEHUH.

[Ipsimoe nzmepenne DJIC. KopoTkoe 3aMbIkaHHUE TAIbBAHUYECKOTO AJIEMEHTA
Y OIIEHKAa BHYTPEHHETO CONMPOTUBIICHHUSI.

Crnioco0sI coeuHeHus1 UCTOYHUKOB Toka, DJIC GaTapeil.

HccnenoBanre pa3HOCTH MOTEHUMATIOB MEXKAY IMOJIOCAMU MCTOYHHMKA TOKA
OT CHJIBI TOKA B IIEMH.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomul, npaKmMuKym.

HccnenoBanne CMENIAHHOTO COEIMHEHHS PE3UCTOPOB.

N3mepenue yaenbHOro COMPOTURIICHUS MPOBOTHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA OT HANPSKEHUS I JIaMIIbI
HaKaJIWBaHUS.

YBenuueHue npenena u3MepeHus aMmrnepMerpa (BoJbTMETPa).

N3mepenne DJIC 1 BHYTPEHHETO COMTPOTURIICHUS UCTOYHUKA TOKA.

Hccnenosanne 3aBucumMoctd DJIC raapBaHMYECKOrO 3J€MEHTA OT BPEMEHU
MpU KOPOTKOM 3aMbIKaHUH.

HccnenoBanre pa3sHOCTH MOTEHUMATIOB MEXAY IOJOCAMU HMCTOYHHKA TOKA
OT CHJIBI TOKA B LIEMH.

HccnenoBanne 3aBUCUMOCTH MOJIE3HOM MOIIHOCTH UCTOYHUKA TOKA OT CHUJIBI
TOKaA.

Tema 3. Toxu 6 paznuyHbIX cpeoax.

OnekTpuyeckas MPOBOAUMOCTb  PA3JIUYHBIX  BEIIECTB.  JJIEKTPOHHAS
MIPOBOJAUMOCTb TBEPABIX METAJJIOB. 3aBUCHMOCTbh COINPOTUBIICHHUS METAJUIOB OT
Temmnepatrypbl. CBEepXIPOBOAUMOCTb.



DIIEKTPUYECKU TOK B BaKyyMe. CBOWCTBA JIEKTPOHHBIX ITyUYKOB.

ITonynpOoBOTHHKHY. CobcTBeHHas " IIpUMeECHAas IPOBOJUMOCTh
noJynpoBoIHUKOB. CBoiicTBa p—N-nepexosa. [loaynpoBogHIMKOBbIE TPUOOPHI.

DNEKTPUUECKUA TOK B JJIEKTPOJIUTAX. DJIEKTPOJUTHYECKAs JUCCOIMALIUS.
DnekTponus. 3akonbl Dapajaes 11 AAEKTPOJIN3a.

OnekTpuueckuid TOK B ra3zax. CaMOCTOSITENbHBIA M HECaMOCTOSATEIIbHBIN
paspsan. Paznuunele TUIIBI CAMOCTOSATENBHOTO pa3psaaa. Monnus. [1nazma.

TexHuyeckue yCTpOWCTBA M NPAKTHYECKOE IIPUMEHEHHE: Tra30pas3psiaHble
JamIbl, SJIEKTPOHHO-JIy4eBas TpyOKa, MOJYNpPOBOJHUKOBBIE HPUOOPHI: JHUOA,
TpaH3UuCTOp, (POTOAUOM, CBETOJNMOM, TallbBaHWKA, padUHUPOBAHUE MEJH,
BBIIIJIABKA AJTIOMUHUS, SJIEKTPOHHAs MUKPOCKOIIHS.

Hemoncmpauyuu.

3aBUCUMOCTB CONPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPBHI.

[IpoBOAMMOCTD 3JEKTPOIUTOB.

3akoHsbI nekTposn3a Papanes.

HckpoBoii pa3psia v MPOBOJAUMOCTD BO3/IyXa.

CpaBHEHHE TPOBOIUMOCTH METAJUIOB U MOJIYITPOBOIHUKOB.

OHOCTOPOHHSSI TPOBOIUMOCTD IHO/IA.

Yuenuueckuit sxkcnepumenm, nadbopamopnuie padomul, npaKmMuKym.

HabGmronenue snekrponusa.

N3mepenne 3apsiaa OJTHOBAJIIEHTHOTO MOHA.

HccnmenoBanne  3aBUCUMOCTHM  CONPOTHMBIIEHUS — TEPMOPE3UCTOpPA  OT
TEeMIIepaTyphl.

CHsTHE BONBT-aMIIEPHOM XapaKTEPUCTUKU JUOAA.

Du3nyecKuil MPAKTUKYM.

Crioco0b1 n3MepeHus: GU3NYECKUX BEIMYHH C UCIOJIB30BAaHUEM aHAJIOTOBBIX
U IU(QPOBBIX U3MEPUTEIbHBIX MPUOOPOB U KOMIBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AOCOIIIOTHBIE U OTHOCUTENIbHBIE MOTPEITHOCTA U3MEPEHUI (PU3NYECKUX BEJIHYMH.
OueHka rpanuil OrpeNIHOCTEMN.

[IpoBeneHrEe  KOCBEHHBIX HM3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
(Gu3MYeCKUX BEIUMYMH, NPOBEpPKA MPEMJIOKEHHBIX THUIoTe3 (BbIOOp U3 pador,
ONMCAaHHBIX B  TEMAaTHYECKHX  pa3lenax «YUYEHHYECKMH  DKCIEPHMEHT,
n1abopaTopHbie pabOThI, MPAKTUKYM).

MexnpeaMeTHbie CBSA3M.

WN3yuenne kypca ¢usuku yrayonéHHoro ypoBHs B 10 kjacce
OCYILECTBIISIETCS ¢ YYETOM COJEPIKATEIBHBIX MEKIIPEIMETHBIX CBSI3€U C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUU, Teorpapuu U TEXHOJIOTHH.

Mesicnpeomemmuoie noHAmMUA, C6A3AHHbBIE C UIYUEHUEM MEMO008 HAYUHO20
nOo3HaHuA: SIBJICHUE, HAYUYHBIM (akT, TUrnoresa, (puanyeckas BEIMYMHA, 3aKOH,



TEOpHUsl, HAONIOJEHUE, DSKCIEPUMEHT, MOJECIMPOBAHUE, MOJAEIb, H3MEpPEHHE,
MOTPENTHOCTH U3MEPECHHM, U3MEPUTENIbHBIE TPHOOPHI, ITudpoBas Jadboparopusi.

Mamemamuka: peunieHre CcUCTeMbl ypaBHeHUW. JluHelHas ¢GyHKIMs,
napabona, runep6osua, ux rpaduku U cBoicTBa. TpuroHomeTpuyeckue (QyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO.
BekTopsl v UX MPOEKIIMU HA OCU KOOPJIMHAT, CJI0KEHHUE BEKTOPOB.

Bbuonozua: mexannueckoe NBUKEHUE B KUBOU mpupone, nuddysus, ocMoc,
TEIUIOOOMEH >KMBBIX OPraHU3MOB, TEIUIOBOE 3arps3HEHUE OKPYKAIOIIEH Cpefibl,
yTHIM3as OMOOPraHMYECKOro TOIUIMBA JJisi  BBIPAOOTKH  «TEIUJIOBOM» U
AIEKTPOIHEPTUH, IOBEPXHOCTHOE HATSHKEHUE U KaIMJUISIPHBIE SIBJIEHUS B IPUPOJIE,
ANIEKTPUUYECKUE SIBJICHUS B AKUBOU MPUPOJIC.

Xumusa: NHUCKPETHOE CTPOEHHE BEIECTBA, CTPOEHHUE aTOMOB M MOJEKYI,
MOJIb BEIIECTBA, MOJSIpPHAs Macca, IOJIYyYEHHUE HAHOMAaTepUalioB, TEIIOBbIC
CBOMCTBA TBEPABIX TEJ, KUAKOCTEU U ra3oB, )KUAKAE KPUCTAIUIbI, DIEKTPUUECKUE
CBOMCTBa METAJLJIOB, DJIEKTPOJIUTHYECKAS TUCCOLUAIINS, TalbBAaHUKA, DIEKTPOHHAs
MUKPOCKOTHS.

T'eocpagpusn: BnaxxHoCTh BO3/yXa, BETPHI, 0ApOMETP, TEPMOMETD.

Texnonozcusa: npeoOpa3oBaHue JIBUKEHUU C UCIOJIb30BAHUEM MEXaHU3MOB,
YYET CYXOro U IKUJIKOTO TPEHUS B TEXHUKE, CTAaTUUYECKUE KOHCTPYKUIUU
(KpOHILTEHH, peméTyarble KOHCTPYKIMHU), HUCIOIb30BaHUE 3aKOHOB COXPaHEHUS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET U JPYTrHUE), NBUTATE]Ib BHYTPEHHETO
CropaHusi, mapoasi TypOuHa, ObITOBOM XOJIOJUIBHUK, KOHIUIIUOHEP, TEXHOJIOTHUU
MOJIYYECHHUS] COBPEMEHHBIX MATEpPHAIOB, B TOM YHKCIIE HAaHOMATEPHAIIOB, U
HAHOTEXHOJIOTHH, AJIEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHUE 3JIEKTPONPUOOPOB,
razopaspsiIHbIC JIaMIIbl, TOJTYTIPOBOHUKOBBIE TPUOOPHI, rajbBaHUKA.

11 KUIACC

Pa3znen 4. DiaekTpoguHaMHKA.

Tema 4. Macnummnoe noJe.

B3aumopnencTBue IOCTOSAHHBIX MAarHUTOB M IMPOBOJHUKOB C TOKOM.
MaruutHoe mnone. Bektop MarHuTHOM UMHAyKuuMM. [IpuHomn cynepro3uuuu
MArHUTHBIX NOJIeH. JIMHUM MarHUTHON WHTYKIWH.

MarnuTHoe 1oJie IPOBOAHUKA C TOKOM (IPSIMOTO MPOBOJHMKA, KAaTYIIKU U
KpyroBoro Butka). OneIT Jpcrena.

Cuna AmMnepa, €€ HanpaBJICHUE U MOJTYJIb.

Cuna Jlopenua, €€ HanpaBiIeHUE U MOJIYJIb. JIBUKEHHUE 3apsIAKEHHON YaCTUILIbI
B OJHOPOJTHOM MarHuTHOM Moje. Padora cuisr Jlopenna.

MaruutHoe 1ose B Bemecrse. PeppoOMarHeTUKy, rapa- U 1MaMarHeTUKHU.



TexHndeckre yCTpOMCTBA M TEXHOJOTHMYECKUE IPOLECCHl: NPUMEHEHHE
MTOCTOSIHHBIX MAarHuTOB, 3JIEKTPOMArHUTOB, TECTEP-MYJIBTUMETD,
AIIEKTPOJBUTATEND KOO, YCKOPUTEIH 2JIEMEHTAPHBIX YaCTHIL.

Hemoncmpayuu.

Kaptuaa  nuHWMA  WMHAYKOMM ~ MarHATHOTO — IIOJSL  IOJIOCOBOTO  H
MIOJIKOBOOOPA3HOTO TIOCTOSIHHBIX MarHUTOB.

KapTuHa nuHMN MaraiuTHOW MHAYKIWU TIOJSL JJIMHHOTO MPSMOTO MPOBOIHUKA
Y 3aMKHYTOI'O KOJBLIEBOTO MPOBOJHUKA, KATYIIKHA C TOKOM.

B3aumoperictere 1ByX NPOBOAHUKOB C TOKOM.

Cuna Amnepa.

[eiictBue cuibl JIopeHI1a HA HOHBI SJIEKTPOJIUTA.

HaOnroienre n1BUXEHUS MMy4yKa 3JIEKTPOHOB B MArHUTHOM I1OJIE.

[TpuHIUI JNEUCTBUS DIEKTPOU3IMEPUTEIILHOTO npubdopa
MAarHUTOAIEKTPUYECKOU CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, npaKmuKym.

HccnenoBanre MarHUTHOTO MOJIS IOCTOSIHHBIX MAarHUTOB.

HccnenoBanne cBOMCTB (peppOMArHETHKOB.

HccnenoBanne N€MCTBUS MOCTOSHHOTO MarHuTa Ha paMKy C TOKOM.

N3mepenue cuibl AMmriepa.

N3ydeHne 3aBUCUMOCTH CUJIbI AMIIepa OT CHJIbI TOKA.

Onpenenenne MAarHUTHOM MHAYKIIMK HA OCHOBE U3MEPEHUS CHIIBI AMIIepa.

Tema 5. dnekmpomazHumnan UHOYKYU:L.

SIBiieHue 2NEKTpOMAarHUTHOW MHAyKUMH. [lOTOK BEKkTOpa MarHUTHOM
uHaykiuy. OJIC mHAaykuuu. 3aKOH 3JEKTpOMarHuTHOM uHAykuuu Dapanes.
Buxpeoe anekrpuueckoe mnoje. Toku Pyko.

OJC uHAYKUMHU B MPOBOJHUKE, ABUKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIe.

ITpaBuno Jlenua.

NunykTtuBHOCTh. KaTymika WHIYKTUBHOCTM B LIENM MOCTOSHHOTO TOKA.
Asnenne camonnaykuuu. IJIC caMOUHIYKIUU.

DHeprusi MArHUTHOTO MOJISI KATYIIKHA C TOKOM.

DIEeKTPOMArHUTHOE MOJIE.

TexHnueckre yCTpOWCTBA W TEXHOJOTMYECKUE IPOLECCHl: MHAYKIIMOHHAA
1€Yb, COJICHOU], 3alllUTa OT AJEKTPHU3ALNU TEJ MPU ABUKEHUH B MArHUTHOM IOJIE
3emMin.

Jemoncmpayuu.

HabGmronenre sBjieHUsI JIEKTPOMArHUTHON MHIYKITHH.

UccnenoBanne 3aBucumoctd DJC MHAYKIMM OT CKOPOCTH W3MEHEHHUS
MarHUTHOTO MOTOKA.



[IpaBuiio Jlenna.

[TaneHue MarauTa B alFOMUHUEBON (METHOMN) TpyOe.

SIBieHne CaMOMHAYKITUH.

UccnenoBanne 3aBucumoctd J/IC caMOMHAYKUMH OT CKOPOCTHM M3MEHEHUS
CHUJIBI TOKA B IIEIIH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomul, npAKMUKYM.

UccnenoBanue siBIEHUS 3JIEKTPOMATHUTHOW UHAYKIUU.

OrnpeneneHue MHIYKIUU BUXPEBOIO MATHUTHOTO TOJISL.

HccnenoBanre sIBIEHUS] CAMOUHYKIIHUH.

COopka MoJIeH 3JIEKTPOMAarHUTHOTO reHepaTopa.

Pa3znen 5. KosieOanusi u BOJIHBI.

Tema 1. Mexanuueckue Konebdanus.

Konebarenshas cucrema. CBoOOAHBIE KOJICOAHUS.

["apmonunyeckue konebanus. Kunemarnueckoe U JTUHAMUYECKOE OMHUCAHUE.
DHepreTU4ecKoe ONnKvcaHue (3aKOH COXPAaHEHUs MEXaHWYEeCKOM sHepruu). BriBon
JTUHAMAYECKOTO OMUCAHUS TAPMOHMYECKUX KOJeOaHUN U3 MX DHEPTeTUYECKOTO U
KMHEMAaTUYECKOTO OMTUCAHUS.

Amvmutyaa U ¢asza konebaHuil. CBA3b aMIUIMTYIbI KOJEOAHUI HMCXOMAHOU
BEJTMYMHBI C aMIUTUTYIaMU KoJieOaHU €€ CKOPOCTH M YCKOPEHHUSI.

[lepron u dactora kojeOanuid. [lepumon ManabiX CBOOOJHBIX KOJICOAHMI
MaTeMaTU4ecKoro wmasitHuka. I[lepuos CBOOOJIHBIX KOJEOAHUN MPYKUHHOTO
MasiTHUKA.

[Tonsitue o 3aryxaronux kKonebanusx. BeiHyx)aeHHbIe KoeOanus. Pe3oHaHc.
Pe3onancHass kpuBasd. BinsHue 3aryxaHus Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOJIEOAHMSI.

TexHuyeckue yCcTpoMCTBAa U TEXHOJOTMYECKHUE MPOILIECCHl: METPOHOM, Yachl,
Kauesu, My3bIKaJIbHbIe HHCTPYMEHTHI, ceiicmorpad.

Jemoncmpayuu.

3amnuch K01e0aTeIbHOro ABMKEHUS.

HabGnronenne He3aBUCUMOCTH NIEPHOJIA MalbIX KOJIEOAHUM Ipy3a HA HUTH OT
aMILTATYIbI.

HccnenoBanne 3aTyXammMux KOaeOaHWi U 3aBUCUMOCTH TIEpHOia CBOOOTHBIX
KOJI€OaHMI OT COTPOTUBIICHHUS.

HccnenoBanne koyiebaHUM Tpy3a Ha MACCHUBHOM TMpYyKUHE C IEJbIO
dbopmMupoBaHUs MPEICTABICHUN 00 HICATBHON MOJIENU MPYKUHHOTO MasiTHUKA.

3aK0H COXpaHECHUS YHEPTUU MPH KOJICOaHUAX TPy3a Ha TIPYKUHE.

HccnenoBanne BIHYXACHHBIX KOJIEOAHU.

HabGmionenue pe3onanca.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomul, npaKMUKyM.



N3mepenne mnepuoaa CBOOOJHBIX KOJEOAHMH HUTSHOIO U MPYKUHHOTO
MasiTHUKOB.

N3yuenue 3aKOHOB JBM)KEHHUS TeJa B XOJI€ KOJIeOaHU HA yIPYTroM MOJBECE.

N3ydeHne NBUKEHNS HUTSHOTO MasiTHUKA.

[IpeobpazoBaHue SHEPTUHU B MIPY>KUHHOM MasiTHUKE.

HccnenoBanre yObIBaHUST aMIUTUTY/IbI 3aTyXafOIIMX KOJICOAHMA.

HccnenoBanrie BEIHYXICHHBIX KOJICOAHUM.

Tema 2. dnekmpomazHumuosie Ko1e0aHUsL.

Konebarenpubiit  koHTYp. CBOOOJHBIE AJIEKTPOMAarHUTHBIE KOJEOAHUS B
ujealbHOM KoiyiebaTenbHOM KoHType. Dopmyna Tomcona. CBs3b aMIUIATYAbI
3apsijia KOHAEHcaTopa ¢ aMIUIMTYION CHIIbI TOKa B KOJIEOAaTEIbHOM KOHTYPE.

3aK0H COXpaHEHUS YHEPTUU B UACAUTHPHOM KOJICOATEIIbHOM KOHTYPE.

3aTtyxaromnme ANEKTPOMArHUTHBIE KOJIeOaHMsI. BriHyX1€eHHbBIE
AIIEKTPOMArHUTHBIE KOJIeOaHUsI.

[lepemenHbii TOK. MOIIHOCT, MEPEMEHHOTO TOKAa. AMIUIUTYJHOE H
JEUCTBYIOEEe 3HAYCHUE CHJIBI TOKA W HANPsDKCHHUS TPU Pa3IHIHON (popMme
3aBUCHUMOCTH IIEPEMEHHOTO TOKA OT BPEMEHH.

CuHycouanbHbli NEPEMEHHBIA TOK. Pe3uCTOp, KOHIIEHCATOp M KaTylIKa
WHIYKTUBHOCTU B LIENH CUHYCOMJAIBHOTO NMEPEMEHHOrO0 TOKAa. PE30HAHC TOKOB.
Pe3onaHc HanpsixeHUN.

Wneanbusiii  Tpancopmatop. IlpoumsBonctBo, mnepegaya M mnoTpeOieHue
AIEKTPUYECKON IHEPTUU.

DKOJIOTUYECKHE PHUCKH IIpU TPOU3BOACTBE 3JeKTpodHepruu. KynbTypa
WCIIOJIb30BaHUs 3JIEKTPOIHEPTUH B IIOBCETHEBHOM KU3HH.

TexHuyeckre yCTpPOMCTBA M TEXHOJOTHUECKHE MPOLECCHl: SJIEKTPUUYCCKUIM
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TUHUU 3JIEKTpOIepeaay.

Hemoncmpayuu.

CB0OOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHUSI.

3aBUCUMOCTh YaCTOThI CBOOOIHBIX KOJCOAHUN OT UHAYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcuumiorpaMMbl AJIEKTPOMAarHUTHBIX KOJIEOAHMIA.

['enepaTop He3aTyXarolUX IEKTPOMArHUTHBIX KOJIEOAHUH.

Mopenb 3JIeKTpOMarHuTHOTO T€HEpaTopa.

Boiny>X/IeHHbIE CHHYCOUIaTbHBIE KOJICOaHUSI.

Pe3ucrop, karyiika MHIYKTUBHOCTH U KOHAEHCATOP B IEMU MEPEMEHHOIO
TOKaA.

Pe3oHanc mnpu mMocien0BaTebHOM COEAMHEHUU PE3UCTOpPA, KaTyLIKH
WHIYKTUBHOCTHU U KOHJIEHCATOpA.

YceTpoiicTBO M IpUHLIUI IEUCTBUS TpaHcPopmaTopa.



Mopens JIMHUM 3JIEKTPONEPEIAYN.

Yuenuueckuit sxkcnepumenm, nabopamopnsie padomul, npAKMUKYM.

N3yuenue tpancpopmaropa.

HccnenoBanne MEpEMEHHOTO TOKA 4epe3 IOCIEA0BATEIbHO COCIMHEHHBIC
KOHJIEHCATOP, KaTYILIKY U PE3UCTOP.

HaGnronenue 3;1eKTpOMarHiTHOIO pe30HaHCa.

Hccnenoanne paboThl HCTOYHUKOB CBETA B LIEMH MEPEMEHHOIO TOKA.

Tema 3. MexanuuecKkue u 31eKmMpPOMAZHUMHbBLE 6OJIHbL.

MexaHnuecKkue BOJIHBI, YCJIOBUA HUX pacnpocTpaneHusi. llomepeunbie u
MPONOJbHBIE BOJHBL. llepuon, CKOpOCTh pacnpoCTpaHEHWs W JJIMHA BOJIHBL.
CBolicTBa MEXaHUYECKHUX BOJH: OTpa)X€HUE, MpeloMJieHue, HHTepdepeHuus u
nudpaxims.

3Byk. CkopocThb 3ByKa. [ poMkocTh 3ByKka. Beicotra ToHa. TemOp 3ByKa.

[ITymoBO€ 3arpsI3HEHUE OKPYKAIOLIEH CPEIbI.

DNEeKTPOMArHUTHBIE BOJHBI. Y CIOBUS U3yYEHUS JIEKTPOMArHUTHBIX BOJIH.
B3anmnasi oprieHTanys BEKTOPOB B 3JIEKTPOMAarHUTHOW BOJIHE.

CBoiicTBa  JJIGKTPOMAarHUTHBIX  BOJH:  OTPa)XX€HUE,  MPEIIOMIICHHE,
noJisipu3anus, uHTepdepeHuns u qudpaKims.

[[Ixana 3M€KTPOMAarHUTHBIX BOJIH. [[prMeHEeHue 3JIeKTPOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

ITpuHIMIIBI paIUOCBA3M U TeleBUACHUA. Pannookanus.

DNEeKTPOMArHUTHOE 3arPsI3HEHUE OKPYKAIOLIEH CPEeIbI.

TexHuyeckre yCTpPOMCTBA M MPAKTHUYECKOE IPUMEHEHUE: MY3bIKAIbHBIC
WHCTPYMEHTBI, pajiap, paauonpuéMHUK, TEIEeBU30p, aHTeHHA, Tenegon, CBY-neus,
yJIBTPa3BYKOBasl IMATHOCTHKA B TEXHUKE U MEJUIIUHE.

Hemoncmpauyuu.

OO0pazoBaHue U paclpoCTpaHEHUE MONIEPEUHBIX U MTPOJIOJIHHBIX BOJIH.

Koneobmromieecs Teno Kak HCTOYHUK 3BYKa.

3aBUCUMOCTh JJIMHBI BOJIHBI OT YaCTOTHI KOJICOaHUH.

HabGmronenue oTpaxxeHus U NpeJoMIIEHUS] MEXaHUYECKHUX BOJIH.

HaoGmronenne uatepdepeHunu 1 1uppakiini MEXaHUYECKUX BOJIH.

AKYyCTHUYECKHI1 pE30HaHC.

CBoiicTBa ybTpa3ByKa U €ro NpUMEHEHUE.

HaGmionenue cBsI3Wu TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMUTYIOM U
4acTOTOM KOJeOaHH.

HccnenoBanre  CBOMCTB  3JEKTPOMArHUTHBIX  BOJIH: OTpa’KeHHE,
pesioMJIeHUE, MOoJspu3alus, Judpakius, UHTephepeHITU.

Oo6nHapyxeHue nHGPaKPaCHOTO U YIbTPA(PUOIETOBOTO U3ITYUESHHH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomut, nPAKMuUKyMm.



N3ydenne napameTpoB 3ByKOBOW BOJIHBI.

N3ydeHne pacnpocTpaHeHHs 3ByKOBBIX BOJIH B 3aMKHYTOM MPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMONMHEHOE pacpOCTPaHEHUE CBETA B OJHOPOAHOU cpexe. JIyu cBera.
ToYeuHbI UICTOYHUK CBETA.

OTtpaxkeHue cBera. 3aKOHBI OTpakeHUsi cBera. [locTpoeHne n3oOpakeHuil B
1ockoM 3epkaie. Chepuueckue 3epkaia.

[Ipenomiienue cBeTa. 3aKOHBI IPEIOMIICHHS CBeTa. AOCOJIOTHBIM MOKa3aTelb
npenomiieHusl. OTHOCUTENBHBIN MOKa3aTelb npesoMiieHus. [I0CTOSHCTBO 4acTOThI
CBETa M COOTHOUIEHWE [JIMH BOJIH NPHU MEPEXOAE MOHOXPOMATHYECKOTO CBETA
yepes rpaHully paszielia IByX ONTUYECKUX CPEL.

Xon mydeit B mpusme. [lucnepcusi cBera. COXHBIN cocTaB 0eoro cBera.
LBer.

[TonHoe BHyTpeHHEE OTpa)keHue. [IpenenpHbIil yroa MmojJHOrO BHYTPEHHETO
OTpaKEHHUSI.

ColOuparomiie u pacceuBaromiue JuH3bl. ToHkas nuH3a. DoKycHOe
paccTositHUE MW ONTHYECKash Cuja TOHKOW JIMH3BL. 3aBUCUMOCTH (POKYCHOTO
paccTostHUSI TOHKOM c(epruyeckod JIMH3BI OT €€ T€OMETPUU M OTHOCUTEIBHOIO
IIOKa3aTess MpeIOMIICHUS.

dopMyJia TOHKOM JIMH3bL. Y BEIIMYEHHUE, JaBAEMOE JIMH30U.

Xona nyda, OpOLICANIErO JMH3Y MOJ MPOW3BOJBHBIM YIJIOM K €€ TJIaBHOM
ontudyeckoi ocu. I[locTpoeHne wu300paxeHUd TOYKHM M OTpe3Ka MpSIMOM B
COOMpAIOIIUX W PACCEUBAIONINX JMH3aX U UX CUCTEMaX.

OnTuueckue npubopsl. Paszpemaromas cnocoOHOCTh. [71a3 Kak onTuyeckas
CUCTEMA.

[Ipenensl MPUMEHUMOCTH T€OMETPUYECKOM ONITHKH.

BonnoBass ontuka. HWutepdepenius cBera. KorepeHTHble HCTOYHUKHU.
VYcaoBuss HaOmoOIEHUS MAaKCUMyMOB M MHMHMMYMOB B HHTep(hEpEeHIIMOHHOU
KapTUHE OT [JIByX KOT€PEHTHBIX HCTOYHMKOB. [IpuMepbl KIacCHYECKHUX
UHTEP(DEPEHIIMOHHBIX CXEM.

Hudpakuus cBera. JudpakimoHHas pemérka. YCJIOBHE HaOIIOICHUS
[JIaBHBIX ~MAKCMMYMOB TP NAJCHHMM MOHOXPOMAaTHMYECKOrO CBETa Ha
TU(GPaKIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuueckue yCTPOWCTBA M TEXHOJOIMYECKUE IIPOLIECCHI: OYKH, JIyIa,
nepuckorn, Qoroanmnapar, MHUKPOCKOI, MPOCKIMOHHBINA ammapar, MPOCBETICHUE
OIITUKH, BOJIOKOHHAsI ONTHKA, AU(GPAKIIMOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccenenoBanne NpeioMIICHHs! CBETA.

HaOmnroienrie mojiHOro BHyTPEHHETr0 OTpaxkeHus. Mojieinb CBETOBO/Ia.

HccnenoBanne xoAa CBETOBBIX IIYYKOB 4YEpe3 IUIOCKOMApaJUIEIbHYIO
IJIACTUHY U MIPU3MY.

UccnenoBanre CBONCTB M300paKEHUHN B JIMH3aX.

Mopenu MuKpocCKoIa, TeJecKona.

HaOmonenue natepdepeHunn crera.

HaOnroienrie 11BeTOB TOHKUX MUIEHOK.

Hab6monenune nudpakium ceera.

N3ydenne nudppakiiMOHHON PEIETKH.

HabGmronenune nudpakiimoOHHOTO CIIEKTPA.

Habnronenue aucrepcuu cBeTa.

HabGmronenue nonsipu3aiuu cBeTa.

[IpuMeHeHue MONSIPOUIOB JIJIS1 U3YUEHHS] MEXaHUYECKUX HATPSIKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, npaKmuKym.

N3mepeHnune nokazaresis npeaoMIICHUs CTEKJIA.

HccnenoBanre 3aBUCUMOCTH (DOKYCHOTO pacCTOSHUSL OT BemiecTBa (Ha
pUMEPE KUJKHUX JTUH3).

N3mepenne poKyCHOTO pacCCTOSIHUS pacCeUBAIONTUX JIUH3.

[Tonyyenue n300pakeHus B CUCTEME U3 TIOCKOTO 3epKajia U JTUH3bI.

[Tonydenne n300pakeHusl B CUCTEME U3 ABYX JIMH3.

KoHcTpyrpoBaHue TeIeCKOMUYECKUX CUCTEM.

Hab6monenune nudpaxiuu, nHTEpPEepeHIIny U MOJISIpU3aIuu CBETA.

N3ydeHne noysipru3alyy CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne nuaTepdepeHIINN JIa3ePHOTO U3TYYEHHUS HA JIBYX IIEISX.

Habnroaenue aucrnepcum.

Hab6mronenue u uccnegoBanue 1UPpakiimoOHHOTO CIIEKTpA.

N3mepeHne JuHbI CBETOBOW BOJIHBI.

[TonydeHue criekTpa W3JIy4eHHUs CBETOJAMOa MPHU MOMOIIU AUGPAKIIMOHHOM
PELIETKY.

Pa3znes 6. OcHOBBI ceNIUAJIBLHONH TEOPUH OTHOCHUTEIbHOCTH.

['panuupl  NPUMEHUMOCTM  KJIACCMYECKOM  MmexaHuku.  [locTynatsl
CHEUUATIBHOW TEOPUU OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBasl.  [IpeoOpazoBanusi  JlopeHia.
VYcnoBue npuuuHHOCTH. OTHOCUTEIBHOCTH OJHOBPEMEHHOCTH. 3aMENJICHUE
BPEMEHU U COKpAICHUE JUTUHBI.

DOHeprus U UMIYJIbC PENATUBUCTCKON YaCTUIIBI.

CBs13b Macchl € SHEPrUEN U UMITYJILCOM PEISATUBUCTCKON YaCTULIBI. DHEPIrus
MOKOS.



TexHuyeckre YCTpOMCTBA M TEXHOJOTMYECKHE MPOIECCHl: CIYTHUKOBBIC
NPUEMHHKHU, YCKOPUTEHU 3aPSKEHHBIX YACTHLL.

YyeHn4ueckuit HIKCIIepUMEHT, J1abopaTopHbIe PabOThI, MPAKTHKYM.

OnpeneneHue MMIYyJbca W DHEPrUM  PEISTUBUCTCKUX  dYacTuil (IO
doTorpadgusiM TPEKOB 3aPSIKEHHBIX YACTUI B MATHUTHOM I10JIE).

Paznen 7. KBantoBas ¢pusuka.

Tema 1. Kopnyckyaapno-60ano60ii Oyanusm.

PaBHOBECHOE TEIIOBOE M3IIydeHHUE (M3ITydeHHE aOCOIIOTHO YEPHOTO TEIa).
3akoH cMmemienus: Buna. ['unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPTHUS U UMITYJIbC (POTOHA.

®dotorpdext. OnbiTel A. I'. CroneroBa. 3akonsl hoTtodddexra. YpaBHeHHe
OunmTenHa aa Goroaddexra. «Kpacnas rpanuma» Gorodddekra.

JlaBnenue cBeta (B UYAaCTHOCTH, [IaBICHHE CBeTa Ha aOCOJIOTHO
NOTJIOMIAIONIYI0 M a0COJIIOTHO OTpaxarolulyr MoBepxHocTh). OmbiTel I1. H.
Jlebenena.

BoinnoBbie cBoMicTBa yactul. Bosnsl ge bpoins. liimHa BonHb! 1e bpoiis u
pasMepbl 00JacTH JIOKAJIM3AIMU  JBWKYIIEeWcs dactuibl. KopmyckynspHo-
BOJIHOBOM Jyanu3Mm. J{udpakiius 351eKTpoHOB Ha KpUCTaILIaX.

Crneuuduka ndmeperuit B Mukpomupe. COOTHOIICHUSI HEOMPEeNeIEHHOCTEH
['eitzenbepra.

TexHuyeckre YCTpONUCTBA U TEXHOJOTMYECKHE MPOLECCHl: CIEKTPOMETD,
dboTornemenT, (HOTOMATYMK, TYHHEIBHBI MHUKPOCKOI, COJIHEUHas Oarapes,
CBETOJUO/.

Jemoncmpayuu.

®otor(pdeKT Ha YCTAaHOBKE C IIMHKOBOMW IJIACTUHOM.

HccnenoBanne 3ak0HOB BHeNIHEro ¢hoTo3d dexra.

HccnenoBanne  3aBUCUMOCTH  CONPOTHBIIEHUS  MOJYNPOBOAHUKOB  OT
OCBEIIEHHOCTH.

CBeToauon.

Conneunas Oartapest.

Yuenuueckuit sxkcnepumenm, nabopamopnsie padomul, RPpAKMUKyM.

HccnenoBanne poropesucropa.

N3mepenue nocrosiaHoi [11anka Ha ocHOBe HccienoBanus Gotodddexra.

HccnenoBanue 3aBUCUMOCTHU CUIIBI TOKA YepPEe3 CBETOIUO OT HAIPSHKEHUS.

Tema 2. @usuka amoma.

OnbITEl O KCCIEIOBAHHUIO CTpOeHUs aroMma. [lnmaHerapHas mozenb aromMa
Pezepdopna.

[Toctynatel bopa. U3nyuenue u noriomieHre GOTOHOB MpU NEPEXoAe aroma
C OJIHOTO YPOBHsI DHEPIUU HA IPYIroi.



Bunpl ciektpoB. ClIEKTp YpOBHEN SJHEPTUHA aTOMA BOJOPOJA.

CrnoHTaHHOE U BBIHYKJICHHOE M3JTydyeHue cBera. Jlazep.

TexHndecknue yCTPOMCTBA M TEXHOJOTMYECKUE IPOLIECCHI: CIIEKTPaJIbHbIN
aHanu3 (CIEeKTPOCKOIT), J1a3ep, KBAHTOBBIM KOMIIBIOTED.

Hemoncmpauuu.

Monens onsita Pesepdopna.

HaGnronenue JIMHeHYaThIX CIIEKTPOB.

Y CTpOUCTBO M JEUCTBUE CUETUMKA HMOHU3UPYIOIINX YACTHLL.

OrnpeneneHue JUIMHBI BOJIHBI JJa3€PHOTO U3TyYCHHUS.

Yuenuueckuit skcnepumenm, nabopamopusie padomuol, nPAKMUKYM.

HaOmronenue nuHeiiyaToro cekTpa.

HccnenoBanne cnekTpa pa3peKEHHOrO aTOMapHOTO BOJOPOAA U U3MEPEHHUE
noctossHHOU PunbGepra.

Tema 3. Quzuka amomHo20 A0pa u INEMEeHMAPHHIX YACHUY,

Hyxknonnass monens snapa I'eiizenOepra—lMBanenko. 3apsia sapa. MaccoBoe
yucio saapa. U30Tomsl.

PanunoaktuBHOCTE. Aunb(da-pacman. DIEKTPOHHBIH M TO3WTPOHHBIN Oera-
pacnan. ['amma-nu3nydeHue.

3aKkOH pPaJAMOAKTUBHOTO pacmnaga. PaamoakTHBHBIE H30TONBI B IMPUPOJE.
CBOICTBa HMOHU3UPYIOLIETO0 H3Iy4YeHUs. BiusgHuEe pagrMOaKTHUBHOCTH Ha KUBbIC
opranu3msbl. EctecTBeHHbIN QoH uznydeHus. Jloaumerpus.

DHeprusi CBsI3M HYKJIOHOB B sifipe. S nepubie cuibl. [{edexT maccer sapa.

Anepurie peakuuu. [lenenue u cuntes saep. SAnepusie peaktopsl. [Ipobiemsl
YIPaBISIEMOTO TEPMOSIAEPHOTO CHHTE3a. JKOJIOTHYECKHE aCIEeKThl pPa3BUTHUSA
AJIEPHON DHEPTETUKH.

Mertonbl perucTpanuy U UCCIEAOBAHUS 3JIEMEHTAPHBIX YaCTHII.

@OyHIaMEHTaJIbHbIE B3aUMOJECUCTBUA. bapuoHBI, ME30HBI U JICNTOHBI.
[IpencraBnenne o CtangapTHOU Moaenu. KBapk-ritooHHas MOAENb apOHOB.

®usuka 3a npeaenamu CrtaHgapTHOW Mojenu. TéMHas martepuss U TEMHaA
DHEprus.

EauHcTBO QU3nyeckoil KapTUHBI MUPA.

TexHn4eCKHe yCTPOUCTBA U TEXHOJIOTHYECKHUE MPOLIECCHL: TO3UMETP, KaMepa
Bunbcona, sAepHbI peakTop, TEPMOSIEPHBIN peakTop, aToMmHas OomoOa,
MarHUTHO-PE30HaHCHas: ToMorpadusl.

Yuenuueckuit sxkcnepumenm, nabopamopnsie padomul, npAKMUKYM.

HccnenoBanue TpekoB YacTHIL (IT0 TOTOBBIM QoTorpadusim).

HccnenoBanne paguoakTUBHOTO (hOHA C UCTIOIB30BAHUEM JI03UMETPA.

N3yuenue normioieHus 6eTa-4acTull aTlOMUHUEM.

Pa3znen 8. JiemMeHTHI ACTPOHOMUM U ACTPOPU3UKH.



Oransl pa3BUTHs acTpoHOMUU. [IpruKIagHOEe 1 MUPOBO33PEHYECKOE 3HAUEHNE
acTpoHoMuH. [IpUMEHMMOCTh 3aKOHOB (U3UKH JUISI OOBSICHEHHUS TMPUPOJIBI
KOCMUYECKHX 00BEKTOB.

Meroasl aCTpOHOMHMYECKHUX HcclieoBaHUil. COBpEMEHHBIE ONTUYECKHE
TEJIECKOIIbI, PAAUOTENIECKOIIbI, BHEATMOC(EpHast aCTPOHOMHUS.

Bun 3Bé3nnoro neba. Co3Be3ausi, sipKkue 3BE3MbI, IUIAHETHI, UX BHANMOE
JIBUKEHHUE.

Conneunas cucrtema.

Connue. ConHeuHnasi akTUBHOCTh. McTouHuk 3Heprun CostHIA U 3BE3I.

3BE3/1bI, X OCHOBHBIEC XapaKTEPUCTUKU. J(narpaMma «CeKTpajJbHbIN KJ1acc —
CBETUMOCTB». 3BE31bl TJIABHOW IOCIEIOBATEILHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIBHOCTU. BHYyTpeHHEe CTpoeHue
3B&31. COBpEMEHHBIE MPECTABICHUS O MPOUCXOXKIAECHUU U 3Boonuu ConHua U
3BE3/. DTalbl )KU3HU 3BE3I.

Mineunsiii [Iyte — nHama ['anaktuka. I[lonoxenue u nBuxkeHue CoyHIA B
lNanaxktuke. Tunel ramaktuk. Paguoranaktvku u kBazapsl. YEpHBIE ABIPHI B SAApax
TaJIaKTUK.

Bcenennas. Pacmiupenne Beenennoit. 3akon Xa00sa. Pazberanue rajgakTuk.
Teopus bonporo B3psiBa. PeIMKTOBOE U3ITyYEHHUE.

MacimrtabHas ctpykrypa Beenennoit. MertaraiakTuka.

Hepeménnplie mpobsieMbl aCTPOHOMUMU.

Yuenuueckue navnooenus.

HaGmonenus: 3B€3qH0r0 HeOa HEBOOPYKEHHBIM TJ1a30M C MCIOJIb30BaHUEM
KOMITBIOTEPHBIX MPUIIOKEHHUHN I ONpe/ieNieHUs MOJI0KEeHNU HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JIaTy: OCHOBHbIE cO3Be3Auss CEBEpPHOTO MOIylIapus U SIPKUE
3BE3MBI.

HaGmionenuss B Teneckon JIyHBI, IUTaHET, TYMaHHOCTEW U 3BE3IHBIX
CKOIUICHUU.

Pu3nyecKuil NPaKTUKYM.

Crioco0b1 m3MepeHns (PU3NYECKUX BETUYHH C UCIIOIh30BAHIEM aHAIOTOBBIX
U IUGPOBBIX UBMEPUTEIBHBIX TPUOOPOB U KOMIBIOTEPHBIX JTATYUKOBBIX CHUCTEM.
AOGCOIIIOTHBIC U OTHOCUTENHHBIC TTOTPEITHOCTA U3MEPECHUI (DU3NIECKUX BEITHUNH.
OneHka rpaHul] NOTPEIIHOCTEN.

IIpoBeneHre  KOCBEHHBIX M3MEPEHUM, HCCICAOBAHUN  3aBUCUMOCTEU
(Gu3MUeCKUX BEIUYHMH, NPOBEpKA MPEMIOKEHHBIX TUnore3 (BbIOOp M3 pador,
OMMCAHHBIX B  TEMATUYECKUX  paszlenax «YUYEHUYECKUUA  DKCIIEPUMEHT,
n1abopaTopHbie pabOThI, TPAKTUKYMY).

Oo6o01maomee NOBTOPEHUE.



O06o0uieHne u cucTeMaTu3alus CoJIep KaHus pa3zenoB Kypca «MexaHukay,
«MonexymsipHast pu3nKa U TEPMOJUHAMUKAY, «IJIEKTpoauHaMuKay, «Konebanus
U BOJIHB», «OCHOBBI CHEHHAIBHON TEOPUM OTHOCUTEIBHOCTH», «KBaHTOBas
busnka», « JNEMEHThI ACTPOHOMHH U aCTPOPUBUKNY.

Ponb Qu3uku M acTpOHOMHMM B DSKOHOMHMYECKOW, TEXHOJOTHYECKOH,
COLIMATBHON M ATHUYECKOH cepax AedaTeIbHOCTH YeI0BEKa, POJIb U MECTO (DHU3HKHU
Y aCTPOHOMMH B COBPEMEHHOM HAay4YHOW KapTUHE MUpPA, 3HAYECHHUE ONMCATEIbHOM,
CUCTEMATU3UPYIOIIEH, OOBSICHUTEIIBHOW W  MPOTHOCTHYECKOW  (pyHKImit
bu3nueckoil Teopuu, poiib GU3NIECKOM TEOprr B (POPMUPOBAHUH MPEACTABICHHIM
0 (Qu3nyuecKor KapTHUHE MUpPA, MECTO (PU3NYECKOM KapTUHBI MUpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABIEHUNA O IPUPO/IE.

MexnpeaMeTHbIE CBSI3H.

N3yuenue kypca ¢usuku yrayonéaHoro ypoBHs B 11 kmacce
OCYILECTBIISIETCS ¢ YUYETOM COJIEPKATEIbHBIX MEKIIPEAMETHBIX CBS3€H C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUH, TeOorpauu U TEXHOJIOTHUH.

Mesrcnpeomemmnsle nonamus, C6A3AHHbIE C UZYUECHUEM MEMO008 HAYUHO20
nO3HAHUA: SBICHWE, HAy4YHBIA (DaKT, rumoTe3a, Gu3MYecKas BETUYMHA, 3aKOH,
Teopusi, HAONIOJEHUE, DKCIEPUMEHT, MOJCIMPOBAHUE, MOJCIb, H3MEpPEHHUE,
MOTPEINTHOCTU U3MEPEHHM, U3MEPUTENIbHBIE TPUOOPHI, ITudpoBas 1abopaTopusi.

Mamemamuka: pelUIEHUE CUCTEMBl YpaBHEHUW. TpPUTOHOMETpHUYECKHUE
(GyHKLIHU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXAECTBO. BEKTOPBI M MX NMPOEKIMH HA OCH KOOPIHMHAT, CJIOKEHHE BEKTOPOB.
[TpousBoanbie >7MeMeHTapHBIX GYyHKIUNA. [Ipu3Haku 1OMOOHS TPEYTrONHHUKOB,
OTIpeJIeJICHHE TUIOIIAIU TIIOCKUX PUTYyp U 00bEMa Tell.

Bbuonozua: >nekrpuyeckue SBIEHUS B KUBOM MpUpOJE, KojieOaTelbHbIE
JBIKEHUS B JKMBOM MPUPOJE, SKOJOTMYECKHE PUCKU TPH IMPOU3BOJICTBE
JIIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arps3HEHUE  OKPYXKAIOLIEH  Cpensl,
yJAbTPa3ByKOBasg IUArHOCTMKA B MEJWLMHE, ONTUYECKUE SIBJICHUS B IKUBOU
IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB ¥ MOJIEKYJI, KPUCTAININYECKAs! CTPYKTypa TBEPIABIX
T€d, MEXaHU3Mbl OOpa30BaHMS KPUCTAJUIMUECKOW PpEIIETKH, CHEKTPalIbHBINA
aHaIu3.

T'eocpaghusa: wmarHuTHbIE TMOMOCAa 3€MIIM, 3aJIEKHM MAarHUTHBIX Py,
dboTochEMKa 3eMHOM MMOBEPXHOCTH, cericMorpad.

Texnonozusn: TPUMEHEHHE IIOCTOSHHBIX MArHHUTOB, JJIEKTPOMAarHUTOB,
3NIeKTpoJBUTATENb SIKOOM, reHepaTop MEepeMEHHOr0 TOKA, MHIYKIMOHHAs IEYb,
JVMHUU 3JEKTpoIepeaay, 3JIEKTPOABUraTelb, paaap, pPaauONpPUEMHUK, TEIEBU30D,
anteHHa, TtenedoH, CBY-meub, yIbTpa3ByKOBas JMArHOCTUKA B TEXHHKE,



MPOCKIIMOHHBIN armapar, BOJOKOHHAsI ONTHUKA, COJIHEUHAs Oarapesi, CITyTHUKOBbBIC
MIPUEMHUKHU, AJIEPHAS SHEPTETUKA U SKOJIOTUUYECKUE ACTIEKTHI €€ pa3BUTH.



[IJTAHAPYEMBIE PE3VIJIbTATBI OCBOEHUS I[TPOT'PAMMEI 110 ®U3UKE
HA YPOBHE CPEJIHET'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATbI

JInyHOCTHBIE pe3yJbTaTbl OCBOCHHS YyuyeOHoro mnpeamera «Duznka»
JOJKHBI OTPaXkaTh TOTOBHOCTh U CIIOCOOHOCTH 00YYarOIIMXCsl PYKOBOACTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW NO3ULMENH JHMYHOCTH, CHCTEMOW I€HHOCTHBIX
OpMEHTalMi, TO3UTHUBHBIX BHYTPEHHHX  YOEXKIEHHI, COOTBETCTBYIOIIHUX
TPaJAULIMOHHBIM LEHHOCTSM POCCHUHCKOIO OOIIECTBAa, PACIIMPEHUE KUZHEHHOIO
OIBITA M OMbBITA JIEATEIBHOCTH B IPOLIECCE PEAIM3alMi OCHOBHBIX HAaIPABJICHMI
BOCIIUTATENILHON JEATEIBHOCTH, B TOM YHCJIE B YACTH:

rpaKIaHCKOr0 BOCIIUTAHUS:

e CcOpMUPOBAHHOCTh TPAXKAAHCKOM  MO3UIUU  OOydaromierocs  Kak
AKTUBHOT'O U OTBETCTBEHHOI'O WIEHA POCCUIICKOT0O OOIIECTBA;

e TMPUHATHE TPAJAULHUOHHBIX OOIIEYETIOBEYECKUX TyMaHUCTUYECKUX U
JEMOKPaTUYECKUX LIECHHOCTEN;

e TOTOBHOCTb BECTU COBMECTHYIO AESATEIBHOCTh B MHTEPECAX IPAKAAHCKOTO
oOlIecTBa, Yy4yacTBOBaTb B CaMOYINpAaBIE€HUH B 00pa3oBaTEIbHOU
OpraHu3aluy;

e YMEHHE B3aUMOJCHCTBOBaTH C  COLUMAJIBHBIMM  HWHCTUTYTaMH B
COOTBETCTBHH C UX (YHKIMSIMHU U HA3HAUCHUEM;

e TOTOBHOCTH K TYMAHUTAPHOW W BOJIOHTEPCKOU ESATENBHOCTH.

NATPUOTHYECKOT0 BOCTIMTAHUS:

e chOpMUPOBAHHOCTH POCCHICKON rpaXk JaHCKOU WJICHTUYHOCTH,
NaTPUOTHU3MA;

e IICHHOCTHOE OTHOUIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, TOCTHUKEHHUSIM
POCCUNCKHUX YUEHBIX B 00J1aCTH (PUBHKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

e c(hOpMHUPOBAaHHOCTH HPABCTBEHHOTO CO3HAHMS, ’THUECKOTO IOBEICHUS;

e CIOCOOHOCTH OLICHMBATh CUTYyAIMIO M IMPUHHUMATh OCO3HAHHBIE PEIICHMUS,
OpHUEHTHUPYSICh Ha MOpPaJIbHO-HPABCTBEHHBIE HOPMBbI M LIEHHOCTH, B TOM
YHClIe B I€ATEIbHOCTH YUEHOTO;

e OCO3HAaHHE JIMYHOTO BKJa/ia B TOCTPOCHUE YCTONYHUBOIO Oy IyIIEro.

ICTETHYECKOr0 BOCIIUTAHUSA:

e DOCTETUYECKOE OTHOLIEHHWE K MHUpPY, BKIIOYas OCTETUKY HAyYHOIO

TBOPYECTBA, IPUCYLIET0 (U3NYECKOIN HayKe.
TPYAOBOI0 BOCIMTAHMSA:

e HHTEpEC K pa3auyHbIM cepam MpoPecCHuOHAIBHON AEATENbHOCTH, B TOM

YHUCJIC€ CBSI3aHHBIM C (U3UKOM H TEXHUKOW, YMEHHE COBEpIIaTh



OCO3HAHHBIN BbIOOp Oyayiieit nmpodeccuu U peain30BbIBATb COOCTBEHHBIC
’KH3HEHHBIE TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHUI0O M CcaMOOOpa3oBaHUIO B
obsacTi PU3MKK HA MPOTSIKEHUH BCEH KU3HHU.

IKOJOIrH4€CKOro BOCIMTaAaHuA:

c(OPMUPOBAHHOCTh IKOJIOTUYECKON KYIbTYpbl, OCO3HAHHE TI00ATHHOTO
XapaKTepa 3KOJOTMYECKUX POoOIeMm;

IJIAHUPOBAHUE W OCYIIECTBICHUE JICMCTBUM B OKPYKAIOIIECW Cpele Ha
OCHOBE 3HAHUS LIEJIEN YCTOMYMBOTO PAa3BUTUS YEJIOBEUECTBA;

paclIMpEHUE ONbITa AESATEIBHOCTH IKOJOTHYECKON HAIpaBJICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 1O (PU3HUKe.

IHEHHOCTH HAYYHOI'O ITIO3HAHUA .

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3UUECKON HAYKHU;

OCO3HAHUE IIEHHOCTH HAyYHOU JAESITEIBbHOCTH, TOTOBHOCTh B IpOIlECCe
M3yYeHHs] (PU3MKK OCYIIECTBISITh TMPOEKTHYID M HCCIEI0BATEIbCKYIO
NEeATENbHOCTh UHANBUIYAIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBIE YHHUBEPCAJIbHbIE YUYeOHbIE 1eCTBUS
Bba3oBble Jjornueckue 1eiicTBUA:

CaMOCTOSITETbHO  (OPMYJIHMPOBATH U AKTyaJIM3UpPOBaTh  MpolJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpPENEHATh LENU ICATEIbHOCTH, 3aaBaTh MapaMeTpbl U KPUTEPUU HUX
JTIOCTUKCHUS,

BBISBJISITH  3aKOHOMEPHOCTHM H  IIPOTUBOPEUYHS B PACCMATPUBAEMBIX
(hU3UYECKUX SIBICHUSAX;

pa3pabaThiBaTh MJIaH PEHICHUS MPOOJIEMBI ¢ YUETOM aHaTN3a UMEIONTUXCS
MaTepUAIbHBIX U HEMATEPUATIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTb, OLICHUBAThb COOTBETCTBUE
pPE3yJbTaTOB LEIAM, OLIEHUBATh PUCKHU MOCIEACTBUMN AEATEIBHOCTH,
KOOPAMHUPOBATh U  BBIMOJHATH PabOTy B YCIOBUAX PEAJIBHOTIO,
BUPTYAJIBHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS,

pa3BUBATh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOJIeM.

ba3oBbie uccienoBare/LCKue JIeiiCTBUSA.

BJIQJICTh HAYYHOW TEPMUHOJIOTHEH, KITFOUEBBIMU MOHATUSIMH U METOAAMHU
buznueckoil HayKu;

BJaJCTh  HAaBBIKAMH  YYCOHO-UCCIICIOBATCIBLCKOW W INPOCKTHOMN
JEATeILHOCTH B 00JIaCTH (PU3HMKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K



CaMOCTOSITEIFHOMY TIOMCKY METOJOB pEIIeHUs 3a1ad  (hU3HUeCcKOro
coJiep KaHusl, MPUMEHEHHIO PA3IMIHBIX METOIOB TIO3HAHUS;

BJIQJIETh BHJIAMH JEATEIHHOCTH IO TOJYyYEHHUIO HOBOTO 3HAHWS, €ro
MHTEPIIPETaliy, TPEoOPa30BaHUIO U MPUMEHEHHUIO B PA3TUYHBIX YIeOHBIX
CUTyalusiX, B TOM YHUCJIE€ MPU CO3AaHMM Y4eOHBIX MPOEKTOB B 00jacTu
buzukwy;

BBISIBIIATh TIPUYMHHO-CJICICTBCHHBIC CBSI3M M aKTYaJM3MpPOBATH 3ajady,
BBIJIBUTATh THUNOTE3y €€ pemieHus, HaXOAWTh apryMEHTHI IS
JI0Ka3aTeIbCTBA CBOMX YTBEPXKJICHUM, 3a/1aBaTh MapamMeTpbl U KPUTEPUU
peIIeHNS;

aHAIM3UPOBATh TMOMYYCHHBIE B XOJA€ pEIICHUs 3aJaud Pe3yJIbTaThl,
KPUTHUYECKH OIIEHUBATH UX JIOCTOBEPHOCTD, MPOTHO3UPOBATH N3MEHEHNE B
HOBBIX yCJIOBUSIX;

CTaBUTh M (POPMYIHUPOBATh COOCTBEHHBIE 3a7aud B 00pa3oBaTEIbHON
JESATEIHPHOCTH, B TOM YHCIIC TIPH U3yYCHUH (PU3UKH;

JlaBaTh OIICHKY HOBBIM CHUTYAITUSIM, OTICHUBATH TPUOOPETEHHBIN OTIBIT;
YyMETh TIEPEHOCUTh 3HAHMS 1O (U3NKE B TMPAKTHYECKYIO OO0JIaCTh
KU3HEACSITETLHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 00JIacTel;
BBIJIBUTATh HOBBIC HJICH, PEJIaraTh OpUTHHAIBHBIC TIOAXO/bI M PEIICHNUS;
CTaBUTH MPOOJIEMBI U 337a4H, TOMYCKAIOIINE aTbTePHATUBHBIC PEIICHUSI.

Pa6ora ¢ undpopmanmeii:

BJIa/IETh HaBbIKAMU MOJydeHUs MH(pOpManuu (PU3HUECKOTrO COJIep:KaHus
U3 MCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOSTEIILHO OCYIIECTBISTH IOUCK,
aHallM3, CHCTEMAaTH3allMI0 M WHTEPIpeTanuio WHGOPMAIUU Pa3IHIHbIX
BUJIOB U (hOPM MpeACTaBICHUS;

OLIEHUBATh JOCTOBEPHOCTHh HH(OpMAIIHH;

HCIIOJIb30BaTh CpeAcTBa HHGOPMAIMOHHBIX M  KOMMYHHKAIIMOHHBIX
TEXHOJOTHA B  PENICHHWH KOTHUTHUBHBIX, KOMMYHHKATHUBHBIX |
OpPraHM3aIlMOHHBIX 3a/a4 C COOJIIoJIeHneM TpeOOBaHUN SPrOHOMUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, pecypcocOepekeHus, MPaBOBBIX H
ATHUYECKUX HOPM, HOpM HH(OPMALIMOHHON OE30MacCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOrO COAEPKaHUS B pa3iIMuYHBIX (opMarax ¢
yu€TOM Ha3HauyeHUs HHGOpMAIMK M IEJIEBOM ayJuTOpuHu, BbIOMpas
ONTUMAJBHYIO (POPMY TIPECTABICHHUS U BU3YaTH3aIUH.

KoMMmyHMKaTHBHbIE YHMBeEpPCAJbHbIE YUeOHbIe TeiiCTBUS:

OCYIIECTBJIATh OOIIeHHe Ha Ypokax (U3UKA U BO BHEYPOYHOMU
ICSITENLHOCTH;



pacno3HaBaTh MPEANOCHUIKM KOH(QIUKTHBIX CUTyalMd M CMSr4aTh
KOH(DITUKTHI;

pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHMS C UCIIOJIb30BAHUEM
A3BIKOBBIX CPEJICTB;

MOHMMAaTh W HUCHOJb30BaTh  IMpEUMyIIecTBA  KOMaHIHOM U
WHJUBUyaJIbHOW PabOTHI;

BBIOMpPATh TEMATUKY MU METOJAbl COBMECTHBIX NEHCTBHMA C YyYETOM OOLIMX
MHTEPECOB M BO3MOXKHOCTEN KAKJIOTO WIEHA KOJUIEKTUBA;

IIPUHUMATh LEIM COBMECTHOM JIE€ATEIBbHOCTH, OPraHU30BBIBATH U
KOOPAMHUPOBAaTh JEHCTBUS 1O €€ JOCTH)KEHHIO: COCTABJIATH IUIaH
NEHCTBUH, pacpeiensaTh POJid C YYETOM MHEHUN YYaCTHUKOB, 00CY X AaTh
pe3yJIbTaThl COBMECTHON PaOOTHI;

OLIEHHMBATh KauyeCTBO CBOETO BKJAJa M KaXJOr0 Y4YacTHHKA KOMAaHJbl B
001U pe3ysIbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeajiaraTb HOBBIE MPOEKTHI, OLUEHWBATh HJEU C MO3ULUU HOBU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBJIATh MO3UTUBHOE CTPATErMYECKOE IIOBEJICHUE B PA3IUYHBIX
CUTyalusiX, IMpOsABIATH  TBOPYECTBO U  BOOOpakeHHE,  OBITh
VMHUIMATUBHBIM.

PeryasiTuBHbIe YyHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUS
Camoopranuzanus:

CaMOCTOATEJIBHO  OCYIIECTBIIATh  ITO3HABATENIBHYIO  JEATEIbHOCTh B
oOnmacTh (U3NKK W aACTPOHOMHUH, BBISBISATH MPOOJIEMBI, CTaBUTh U
(dbopMynupoBaTh COOCTBEHHBIE 3a/a4H;

CaMOCTOATENIbHO COCTABJISITh IUIAH PELIEHUsI PACUETHBIX U KaUYECTBEHHBIX
3a/1a4, IUIaH BBINOJHEHUS MPAKTUYECKOW PabOThl ¢ YYETOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPETOYTCHU;

JaBaTh OIIEHKY HOBBIM CUTYallUsIM;

pacliMpATh paMKH  yd4yeOHOro TpeaMeTa Ha  OCHOBE  JIMYHBIX
IIPEANOYTECHUM;

JeNaTh OCO3HAHHBIM BBIOOp, ApPryMEHTHpPOBATh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTb 32 PELLIEHUE;

OIICHUBAThH IPHUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO UM TMPOSBICHUIO IPYIUIUMU B 001acCTH
(U3UKK, TOCTOSHHO MOBBIIATH CBOM 00pa30BaTENbHBIA W KyJIbTYPHBIM
YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIH HHTEJJICKT:

AaBaThb OLICHKY HOBBIM CUTYyAllUAM, BHOCUTH KOPPCKTUBLI B ACATCIIbHOCTD,
OLCHMBATb COOTBCTCTBUC PC3YJILTATOB LCIIAM;



e BIAJCTh HABBIKAMHM TMO3HABATEIBHON peQIEKCHH KaK OCO3HAHMS
COBEpIIAEMbIX JACHCTBHUI U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIHTATOB U
OCHOBAaHMUI;

e UCHOJB30BaTh NpUEMBI pedIeKCUU s OLEHKH CUTyalluM, BbIOOpa
BEPHOTO PEIICHUS;

e yMETh OIICHMBATh PUCKH W CBOECBPEMEHHO NPUHUMATH PEHICHHS MO HUX
CHIDKEHUIO;

e TMpPUHMMATh MOTHMBBl M apryMEHTBHl JPYIHX MpU aHalM3€e pe3yJIbTaTOB
JeSITeIbHOCTH;

e IIPUHMMATH Ce0sl, IOHMUMAasi CBOU HEJAOCTATKU U IOCTOMHCTBA;

e TMPUHMMATh MOTHBBl M apryMEHTHl APYTUX TMPU aHaIu3e pPe3yJbTaTOB
JeSITENbHOCTH;

e IIpU3HABATh CBOE MPAaBO U IPABO APYTUX HA OIIUOKH.

B mpornecce mOCTHMKEHHS JIMYHOCTHBIX PE3yJbTaTOB OCBOECHMS IPOrpaMMBbl IO
busuke s ypOBHA CpegHero oomero oOpa3oBaHus Yy O0O0y4aroluxcs

COBEPIIICHCTBYETCS IMOIIMOHATEHBIH UHTEIUICKT, MIPEITOJIar AFOIIIHIA
c(hOpMHUPOBAHHOCT:
e CAMOCO3HAHHUS,  BKIIOYAIOIIETO  CIOCOOHOCTH  TOHUMATh  CBOE

AMOIIMOHAILHOE COCTOSIHUE, BUACTh HAMPABICHUS Pa3BUTHS COOCTBEHHOMN
AMOIIMOHATILHOM c(pepbl, OBITh YBEPEHHBIM B ce0e;

e CaMOPETYJIMPOBAHUS, BKIIFOYAIOIIETO CAMOKOHTPOJIb, YMECHHE TMPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IMOBEJCHHUE, CITOCOOHOCThH aTanTHPOBATHCS K
AMOIIMOHAJILHBIM HM3MEHEHUSIM M TPOSBIATh THOKOCTb, OBITH OTKPBITHIM
HOBOMY;

e BHYTPEHHEW MOTHUBALIMH, BKIIFOYAIOUIEH CTPEMIICHUE K JOCTUKECHUIO LIEIIH
U yCrexy, ONTUMH3M, HTHUITUATUBHOCTh, YMEHHE JIEHCTBOBATH, UCXOIS U3
CBOMX BO3MO>KHOCTEH;

e OMIIATUM, BKJIIOYAIONIEH CHOCOOHOCTh TOHMMATh 3MOIMOHAIBHOE
COCTOSIHUE JPYTHX, YYHTHIBATH €ro IPU OCYIICCTBICHHH OOIICHMS,
CIIOCOOHOCTH K COUYBCTBHIO M COTIEPEIKUBAHUIO;

e COIMAJBHBIX HABBIKOB, BKJIIOYAIOIMIUX CIOCOOHOCTh  BBICTPAWBATh
OTHOIIEHUSI C JPYTUMHU JIOJbMH, 3a00THTHCS, MPOSIBISATH HHTEPEC H
paspeniatb KOHQIUKTHI.

ITPEAMETHBIE PE3VYJIbTATHI

K xonmy oOyuenuss B 10 knacce mpeaMeTHbIE Pe3yJbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpakaTb CPOPMUPOBAHHOCTH Y 00YHAIOLIUXCSI YMEHUIA:



MOHUMAaTh POJb (U3MKA B OSKOHOMUYECKOM, TEXHOJIOTHYECKOM,
OKOJIOTUYECKOM, COIMMANIBHOM M OTUYECKON cdepax IeaTeIbHOCTH
4eJI0BEeKa, Pojb U MECTO (PM3UKH B COBPEMEHHOW HayYHOM KapTUHE MUDA,
3HAUEHUE OIHCATENbHON, CHUCTEMAaTU3UPYIOIIEeH, OOBSICHUTEIBLHOU U
MPOTHOCTHYECKOW ~ (QPYHKUMH  (DU3MYECKON TEOpUM —  MEXAHMKH,
MOJICKYJISIPHOM (PU3UKK M TEPMOJWHAMUKHU, POJIb (DU3HMUECKON TEOpHH B
(bopMHUpPOBaHUHU MPEACTABICHHUN O (PU3NUECKOIN KapTUHE MUDPA;

pa3nuuaTh YCJIOBHSA NPUMEHUMOCTH Mojenell (QU3MYecKuX Ten W
MpOIIECCOB (SIBIGHUI): WHEpIUaNIbHAas CHUCTeMa OTCu€Ta, aOCOIIOTHO
TBEpIOE TENO, MaTepUalibHAs TOYKA, PAaBHOYCKOPEHHOE JBUKEHHE,
CBOOO/JHOE TmMajeHue, alCONIOTHO yrpyras aedopmaius, aOCOIIOTHO
yOpyroe u abCoNIOTHO HEYNPYTroe CTOIKHOBEHHSI, MOJIEIHU Ta3a, KUJKOCTH
U TBEPIOTO (KPUCTAJUIMYECKOTO) TeJa, UAealbHbIN ra3, TOUCUHbIN 3aps,
OJTHOPOJHOE 3JIEKTPUUECKOE TOJIE;

paznuyaTth ycioBUs (TpaHULbl, O0JACTH) MPUMEHUMOCTH (DUIUUECKUX
3aKOHOB, MMOHMMATh BCEOOIIMN XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB U
OrpaHUYEHHOCTD HCIIOJIb30BAaHNS YACTHBIX 3aKOHOB;

aHANIM3UPOBaTh U OOBACHATH MEXaHMYECKUE TIPOILIECChl U  SIBJICHMUS,
UCITIOJIb3YS] OCHOBHBIE IIOJIOXKEHUS U 3aKOHBI MEXaHUKHU (OTHOCHTEIBHOCTh
MEXaHUYECKOro JABWKEHUS, (OpMYJIbl KUHEMATUKH PAaBHOYCKOPEHHOTO
IBUXKEHUs, TpeoOpa3oBaHus ['anmumnes AJie CKOPOCTH U MEpeMellieHus,
3akoHbl HpIOTOHA, mnpuHOMN  OTHOCUTENbHOCTH [ 'amuies, 3aKkoH
BCEMHMPHOI'O TATOTEHMSI, 3AaKOHBI COXPAHEHUSI MMITyJIbCa U MEXaHUYECKOM
SHEPrUH, CBSI3b Pa0OTHI CUJIBI C M3MEHEHHEM MEXAHMUYECKOW JHEpruu,
YCJIOBHSL paBHOBECUS TBEPAOrO Tena), MPU STOM  HUCIOJIb30BATh
MaTeMaTH4YeCcKoe BBIPAKEHHE 3aKOHOB, YKa3bIBaTh YCIIOBHS
IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: NpeoOpa3oBanuii ["anumes, BToporo
U TPEThero 3akOoHOB HBIOTOHA, 3aKOHOB COXpPAaHEHWS HMIyJibca U
MEXaHUYECKOM SHEPruH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHAIM3UPOBAaTh U OOBSACHATH TEILIOBBIE MPOLECCHl U SIBJICHUS, UCIIOJIb3YSI
ocHoBHble moJokeHuss MKT u 3akoHBl MOJIEKyJsipHOM (U3UKH H
TepMOJMHAMUKUA (CBSI3b JAaBJIEHUSI HUJIEAIbHOTO Traza CO CpelHel
KUHETUYECKOW JHEpPruer TEIUIOBOTO JBHXEHHUS M KOHUEHTPALMEW €ro
MOJIEKYJ, CBSI3b TEMIIEpATyphl BELIECTBA CO CpPEOHEW KHUHETUYECKOU
SHEPruer TemiIoBOro JBHKEHUS €ro YacTHUll, CBS3b JIaBJICHUS WEaTbHOTO
razda C KOHLUEHTpAaMEW MOJIEKYJl M €ro TEeMIEpAaTypoH, YypaBHEHHE
MenneneeBa—Kianeiipona, mnepBbld 3aKOH TEPMOJMHAMUKH, 3aKOH
COXpaHEHUsl PHEPTUU B TEIJIOBBIX MpOIECcax), MPU 3TOM HCIOIb30BAThH



MaTeMaTUYECKOE BBIPAKEHNE 3aKOHOB, yKa3bIBaTh yCIOBUS
MIPUMEHUMOCTHU ypaBHeHUsI MeHnieneeBa—Knaneiipona;

aHAJIM3UPOBaTb M OOBACHATH JJIEKTPUUYECKUE SIBICHMS, HCIOJb3Ys
OCHOBHBIE TIOJIOKEHUSI U 3aKOHBI AJIEKTPOJMHAMUKHU (3aKOH COXpaHEHMUS
ANEKTPUYECKOTO 3apsaa, 3aKOH Kyiona, MMOTEHIUAIBHOCTD
ANEKTPOCTATUYECKOrO MOJIA, INPUHLMI CYIEPIO3UIUN IIEKTPUUECKUX
IIOJIEN, IIPU OTOM YyKa3bIBas YCIJIOBHsS NPUMEHMMOCTH 3akoHa KyiioHa, a
TaK)K€ IMPAKTUYECKH BAKHBIE COOTHOILIEHHWA: 3aKOHbI OMa Juisl ydacTka
ey W U1 3aMKHYTOM JJIEKTPUYECKOW wLenu, 3akoH Jlxoyis—Jlenuna,
npasmia Kupxroda, 3akonst dapajes ass 31eKTpoau3a);

ONMKCHIBATh (PU3NYECKHUE MPOLIECCHl U SIBICHUS, HMCIOJb3YysS BEJINYUHBI:
[IEpEMEILIEHNUE, CKOPOCTh, YCKOPEHUE, UMITYJIBC TEJIa U CUCTEMBI TEN, CUIIA,
MOMEHT CWJIbI, JaBJICHUE, IIOTCHLUAIbHAS DJHEPrUs, KUHETUYECKas
SHEPrus, MEXaHWYecKas SHeprusi, padoTa CUJIbI, LIEHTPOCTPEMUTEIHLHOE
YCKOpPEHHE, CWIA TSDKECTH, CUJIa YIPYTOCTH, CHJIA TPEHHs, MOILHOCT,
SHEPrus B3aUMOJEHCTBHS Tena ¢ 3eMi€il BOMM3M €€ NOBEPXHOCTH,
SHeprust ynpyrod naedpopmManuu OPYXKHUHBI, KOJUYECTBO TEIUIOTHI,
abCcoIoTHAs TeMIieparypa Teja, padoTa B TEpPMOJIMHAMUKE, BHYTPEHHSA
SHEpPrusl HUACATBHOTO OJHOATOMHOrO rasa, paboTa HAEaIbHOrO Tasa,
OTHOCHUTENbHAsI BIAXHOCTh Bo3ayxa, KIIJ[ wuaeanbHOro TEMIOBOro
JBUTATENIS; DJIEKTPUUYECKOE MOJIEC, HAPSHKEHHOCTD 3JIEKTPUYECKOrO OIS,
HaINpspKEHHOCTh IIOJISI TOYEYHOI'O 3apsja WM 3apspKEHHOTO Inapa B
BAKYyME WM B JUIJIEKTPUKE, IIOTEHIMAI 3JIEKTPOCTATUYECKOro IOJIs,
pPa3HOCTh  MOTEHIMAJOB, JJEKTPOJABWKYIIAs CUJa, CHiIa  TOKa,
HaIlpsKEHUE, MOIIHOCTh TOKA, JJIEKTpUYECKas €EMKOCTh IIIOCKOIO
KOHJICHCATOpa, CONPOTUBIICHUE YYacCTKa LENH C IOCJIEIOBATEIbHBIM U
[1apajuIeNIbHBIM COEUHEHUEM PE3UCTOPOB, SJHEPTHUS IIEKTPUYECKOTO 10
KOHJIEHCATOPa;

OOBSACHATH  OCOOEHHOCTH  MPOTEKaHUs  (PUIUYECKUX  SIBJICHUM:
MEXaHMYECKOE JIBMKECHHE, TEIUIOBOE JBWIKCHHE YaCTHIl BEIIECTBA,
TEIUIOBOE paBHOBECHEe, OPOYHOBCKOE JBHXeHUe, nuddy3us, ucrnapeHue,
KUIIEHNE U KOHJICHCALMS, IJIABJICHUE U KPUCTAIUIN3ALMsA, HAIIPABIECHHOCTD
TeIUIoNepeadu, dJIEKTPU3ALUs TeJl, DKBUIIOTCHIIMAIBHOCTD MTOBEPXHOCTH
3apsHKEHHOTO TPOBOIHUKA;

MPOBOJIUTH MCCIIEOBAHUE 3aBUCUMOCTH OJAHOU (PU3MYECKON BEJIMUMHBI OT
OpPYrol C  HCIOJB30BaHUEM  IIPSAMBIX  HM3MEPEHHM, IIPU  3TOM
KOHCTPYUpPOBaTh YCTaHOBKY, (UKCHPOBATh pPE3yJbTaThl MOJYyYEHHOU
3aBUCUMOCTH (U3MYECKUX BEIMYMH B BHIE TpadUKOB C Yy4ETOM



a0COJIIOTHBIX MOrPEIIHOCTEN U3MEPEHHMI, JIeJIaTh BBIBOBI 10 PE3YJIbTATAM
HCCJIEI0BAaHNUS;

IPOBOJIUTh KOCBEHHBIE H3MEpEHUs (U3MUECKUX BEIMYUH, NPU ITOM
BbIOMpaTh ONTHMAaJbHBIA METOJ W3MEPEHMs], OLIEHWBATh aOCOJIIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEIIHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHHIA;
IIPOBOJIUTH ONBITHI MO MPOBEPKE MPEJIOKEHHON TMIIOTE3bL: NIAHUPOBAThH
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIbHYIO YCTAHOBKY, aHAIM3UPOBATh
MOJIyYEHHBIE pE3yJbTaThl U J€JaTh BBIBOJ O CTaTyce MNPEII0KEHHON
TUIOTE3B;

coOIr0AaTh MpaBWila OE30MACHOTO TPYyAa MPU MPOBEIECHUU UCCIEIOBAHUN
B paMKax Yy4YeOHOro OJKCIEpUMEHTa, NPAKTUKyMa U  Yy4eOHO-
HCCJIE0BATENBCKOM M IMPOEKTHOM JIE€ATEIBHOCTH C HCIOJb30BaHUEM
M3MEPUTETHHBIX YCTPOUCTB U J1a00PaTOPHOTO 000PYAOBAHUS;

pemats pacy€THbIE 3aJaud C SIBHO 33JaHHOM M HESBHO 3aJJaHHOU
(¢u3MYecKO MOJENbI0: Ha OCHOBAHMM aHalIM3a YCJIOBUS OOOCHOBBIBATH
BBIOOp (QU3MYECKOH MOJEIM, OTBEYaromeld TpeOOBaHMUSIM  3aJIauH,
OPUMEHATh  (HOpPMYJbl, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJIAThl
¢u3nyecKux TEOpUl MNpH HCHOJIb30BAHUM MATEMATHUYECKUX METOJ/I0B
pelIeHus 3a/1a4, IPOBOAUTE PacYEThl HA OCHOBAHUH UMEIOINXCS JAHHBIX,
aHAJIM3UpPOBaTh PE3YyJbTaTbl M KOPPEKTUPOBATH METOJbl PELICHUS C
Y4ETOM MOITYYEHHBIX PE3YyJIbTATOB;

pemarb KadeCTBEHHbIE 3aJadd, TPeOyrollre NPUMEHEHUS 3HAHUM H3
pa3HBIX pa3leNoB Kypca (PU3MKH, a TAaKXKE UHTErpalui 3HAaHUW U3 IPYTUX
IPEIMETOB ECTECTBEHHO-HAYYHOTO IMKJIA: BBICTPAUBATH JIOIMUYECKYIO
LEMOYKY pacCyXICHHUI ¢ OOPON Ha N3YUEHHbIE 3aKOHBI, 3AKOHOMEPHOCTHU
1 (pU3uYecKue SIBJICHMUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS JJs OOBSICHEHHS OCHOBHBIX
INPUHLHUIIOB PabOTHl U3MEPUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPONCTB
Y TEXHOJIOTUYECKUX MTPOLIECCOB;

NPUBOIUTH TPUMEPHl BKIAJa POCCHUCKUX U 3apyOexHBIX YUYEHBIX-
(U3UKOB B pa3BUTUE HAyKH, B OOBSICHEHUE MPOILIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHaJIM3UPOBATh U OLICHUBAThH MOCJEICTBUS OBITOBOI U MPOU3BOJACTBEHHON
JESITEIbHOCTH 4YEJIOBEKAa, CBSI3aHHOM ¢ (PU3MYEeCKMMM IIpoLeccaMu, ¢
MO3ULIUNA SKOJIOTUYECKON 0€30MaCHOCTH, MPEICTABICHUN O PALIMOHATIEHOM
MPUPOAONOIb30BAHUH, & TAKKE€ Pa3yMHOM HCIOJIb30BAHUM JIOCTHKEHUUN
HAyKd W TEXHOJOTWMH JUIsl JaJbHEHIIEro pPAa3BUTHS YEJIOBEYECKOIO
00I1IeCTBA;



MPUMEHSATh pa3IMYHbIe COCOObl padboThl ¢ MH(popManuerd (HU3NIECKOTO
COJCP’KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HMH()OPMAIIMOHHBIX
TEXHOJOTHM, IPU 3TOM HCHOJIb30BaTh COBPEMEHHbIE HH()OPMAIIMOHHBIC
TEXHOJOIMM JJI1 TIOHUCKA, NepepabOTKU U TNPEAbsIBICHUS YUYEOHOH H
Hay4HO-TIOMYJISIpHOU MH(OpPMAIUU, CTPYKTYPUPOBAHUS U UHTEPIIpETAIIUU
uH(pOpMaIlMK, TMOJYYEHHOM U3 Ppa3IUYHbIX HCTOYHHKOB, KPUTHYECKU
aHAIM3UPOBaTh  MOJIydyaeMyl0  HMH(OpManuo0 U OLEHUBaTh €€
JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOUIMXCS 3HAHUM, TAK U HA OCHOBE
aHaJln3a UCTOYHUKA UH(OPMALINY;

HPOSIBIATD OpraHM3allOHHBIE u [IO3HAaBaTEJIbHbIE yMEHMUS
CaMOCTOATENBHOTO  NPHOOPETEHHs HOBBIX 3HAHUW B  Mpolecce
BBITIOJTHEHHSI IPOCKTHBIX U y4eOHO-HUCCIIEeI0BATENIbCKUX PadoT;

paboTaTh B TpyHNe C MCIOJIHEHHEM pa3jIMYHbIX COLHUAJIBHBIX pOJIeH,
IUITaHUPOBATh PabOTy I'PYMIIbI, PAlIMOHATIBHO PACTIPEAEIATh AEATEIBHOCTh
B HECTAHJAPTHBIX CUTYalUsX, aJ€KBAaTHO OLEHMBATH BKJAJ KaXJOro W3
Y4aCTHUKOB TPYMIIBI B pELHICHHE pacCMaTpUBAEMO MPOOIEeMBbI;

IPOSBIISATH, MOTUBALMIO K Oyaylieil mpodeccnoHanbHOM AesITENbHOCTH IO
CHELMATIBHOCTAM (PU3UKO-TEXHUUECKOTO IPOpUIIS.

K xonmy oOyuenuss B 11 knacce mpeaMeTHBIE Pe3ynbTaThl Ha YTITyOIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCS YMEHUIA:

NOHUMAaTh poOJb (GU3UKA B  SKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M 3TUYECKOM cdepax AesTENbHOCTH YEIOBEKa, pOJib U MECTO
(GU3MKKM B COBPEMEHHON HAy4yHOH KapTUHE MUpPa, pPOJib aCTPOHOMHH B
MPaKTUYECKOM  JESITEIbHOCTH 4YeJOBEKa U JaJbHEHIIeM Hay4HO-
TEXHUYECKOM Pa3BUTHH, 3HAUECHUE OINUCATEIBHOM, CUCTEMATU3UPYIOLIEH,
OOBSCHUTEILHON W TPOTHOCTUYECKON (GYHKIUN (HU3NUECKOU TEeopuu —
ANEKTPOJUHAMUKH, CIECHHAIBHON TEOPUU OTHOCHUTEIbHOCTH, KBAaHTOBOM
¢u3uky, poib (puznyeckod Teopuu B (GOPMHPOBAHUHU MPEACTABICHUI O
buznyecKoil kKapTUHEe MUpPA, MECTO (PU3NUECKON KapTHUHBI MUpa B 00IIEM
Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IPEACTABICHUIN O IPUPOLE;
paznuyaTh yCJIOBUS NPUMEHUMOCTH Mofeied (U3MYecKux Tel U
MPOLIECCOB  (SIBJIEHUI): OJHOPOJHOE JJIEKTPUYECKOE U OJHOPOJIHOE
MarHuTHOE IOJIsI, TAPMOHUYECKHE KOJIEOAHMsI, MATEMAaTUYECKUI MasATHUK,
UJCANbHBIA TMPYXUHHBIA MAsITHUK, TAPMOHUYECKHE BOJIHBI, HJIE€AJbHBIN
Kosie0aTeNIbHbIN KOHTYD, TOHKas JIMH3a, MOJIeJIeil aToMa, aTOMHOTO Si7jpa U
KBAHTOBOM MOJIC/IU CBETA;

paznuuath yCJIOBHUSl (TpaHUIIbl, O0JACTH) MPUMEHUMOCTU (HUIUUECKUX
3aKOHOB, TTOHMMAaTh BCEOOMIMI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OrpaHUYEHHOCTD HCIIOJIb30BAaHUS YACTHBIX 3aKOHOB;



aHAJM3UPOBATh U OOBSICHATH AJIEKTPOMATHUTHBIE MPOLECCHl U SBICHUSA,
UCIIOJIB3Ysl OCHOBHBIE TIOJIOKEHUSI M 3aKOHBI JJIEKTPOJAMHAMUKHU U
CHEIUAIbHOM  TEOPUHM  OTHOCUTENBHOCTH  (3aKOH  COXpaHEHHUS
ANIEKTPUYECKOro  3apsiga, cuia Awmmepa, cwia JlopeHma, 3akoH
AJIEKTPOMArHUTHOW  WHAyKOuW, TnpaBwio Jlennma, cBa3p  OJIC
CAMOMHJIYKIIMM B D3JIEMEHTE OJJIEKTPUUYECKOM I1EMU CO CKOPOCTHIO
W3MEHEHHUS  CHJIbl  TOKa,  TOCTYJaThl  CHEUUAIbHOW  TEOpUHU
OTHOCUTEJILHOCTU DUHIITEITHA);

aHAIM3UPOBATh U OOBSICHATH KBAHTOBBIE TIPOIIECCHI U SBJICHHUSI, UCTIONB3YSI
MOJIO)KEHUS] ~ KBAaHTOBOW  (u3uku  (ypaBHEHHE  ODHHIITEHHA  JUIsd
doToapdexra, mnepBblid W BTOpOM mocTynaTel bopa, mOpUHLMI
COOTHOIICHHSI HeompeaenéHHocTel ['elizeHOepra, 3aKOHBI COXPaHCHHUS
3apsiIOBOTO U MACCOBOI'O YMCENl M DHEPTUU B SIIEPHBIX PEAKIUAX, 3aKOH
PaANOaKTUBHOTO pacnaaa);

OMUCHIBATh (PU3NUECKUE TPOIECCHl U SIBJICHUS, WCMOJb3ys BEIUYUHBI:
HaMpsHKEHHOCTD 3JIEKTPUUYECKOTO MOJIsA, MOTEHIHAN 3JIEKTPOCTATHUYECKOTO
MOJIsl, Pa3HOCTh IOTEHUHAJIOB, SJICKTPOJBIKYILAS CUJA, WHAYKIUA
MarHUTHOTO TIOJII, MarHUTHBIA TMOTOK, cujia Amnepa, UHAYKTUBHOCTD,
ANEKTPOABMKYIIAS CUJIa CAMOMHIYKIHMH, SHEPrusi MAarHUTHOIO IOJs
NPOBOJHUKA C TOKOM, PEISTUBUCTCKUN MMITYJIbC, IOJIHASL SHEPrus,
SHEPrusi MOKOSI CBOOOJHOW YACTHUIbI, SHEPruUsi M UMIYJbC (POTOHA,
MacCOBO€ YHMCIIO U 3apsJl AJipa, SHEPTHUSI CBA3M Spa;

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHUA  (PU3UYECKUX  SIBIICHUIA:
ANEKTPOMATrHUTHAS UHIYKIIHSI, CAMOUHYKIIUS, PE30HAHC, HHTEPPEPEHITUS
BOJH, Audpakius, JUCIEepCUs, TOJHOE BHYTPEHHEE OTpaKCHHUE,
doroanekTpudeckuii 3ddext (dhororddekr), ampda- m Oera-pacmambl
anep, ramMmma-uslydeHue sjuep, (pu3ndeckue MPUHIUIBL CIEKTPaTbHOTO
aHanu3a u padoThI Ja3epa;

OTPENEIIATh HAMpaBJICHUE WHAYKIIMA MArHUTHOTO TOJISI MPOBOJHUKA C
TOKOM, cuJibl AMrnepa u cuiibl Jlopenna;

CTPOUTH M300paKEHHE, CO3/IaBAEMOE IJIOCKUM 3€PKajioM, TOHKOM JTMH30M,
U PacCUUTHIBATH €T0 XapaKTEPUCTUKH;

MIPUMEHSTh OCHOBOIIOJATalOlIMe ACTPOHOMUYECKUE TOHSITHUS, TEOPUU U
3aKOHBI I aHaiuu3a ¢ OOBSICHEHHS  (PU3MYECKUX MPOIECCOB,
NPOUCXOMAIINX B 3BE3NAX, B 3BE3JHBIX CUCTEMAX, B MEKIaJaKTUYECKOU
cpele; IBWKEHUS HeOSCHBIX T, SBOJIONNH 3BE3 1 BeeneHHo;
MPOBOJIUTh HCCIICIOBAHNWE 3aBUCUMOCTEH (PU3MUYECKHX BEIMYUH C
UCIIOJIb30BAaHUEM TPSIMBIX M3MEPEHUN, TpPU OSTOM KOHCTPYUPOBATH
YCTaHOBKY, (UKCUPOBaTh pPE3yJbTaThl TMOJYYEHHOH 3aBUCHUMOCTH



(¢u3MYEeCKUX BEIUMYMH B BHUAE TIpapuKOB € YUYETOM aOCOJIOTHBIX
MOTPEIIHOCTE  M3MEPEHMH, JelaTh  BBIBOABI IO  pe3yjbTaTam
UCCIIEIOBAHMUSI,;

POBOJUTh KOCBEHHbIE H3MEPEHHS (U3MYECKUX BEIMYMUH, IPU STOM
BBIOMPATh ONTHUMAJIbHBIA METOJI U3MEPEHUs, OLEHUBATh aOCOJIIOTHBIE U
OTHOCHUTEJIbHBIE MOIPEIIHOCTH NPSAMBIX U KOCBEHHBIX U3MEPEHMIA;
MIPOBOJIUTH ONBITHI MO MPOBEPKE MPEI0KEHHON TMIIOTE3bL: MIAHUPOBATh
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY, aHAIM3UPOBATh
IIOJIyYEHHBIE pE3yJbTaTbl U J€JaTh BBIBOJ O CTaTyce MNPEIJIOKEHHON
TUIOTE3bI;

OMKCHIBATH METO/IbI MOTYUYEHHUSI HAYYHBIX ACTPOHOMUYECKUX 3HAHUU;
co0ro1aTh MpaBmiia OE30MacHOr0 TPyAa MPH MPOBEIECHUU HCCIEIOBAHUN
B paMKax y4eOHOro OKCIIEpUMEHTa, TPAKTUKyMa U  y4eOHO-
UCCJIEIOBATEIbCKOM W MPOEKTHOM JEATEIbHOCTH C HCIOJIb30BAHUEM
U3MEPUTETLHBIX YCTPOUCTB U 1a00pPaTOPHOro 000pyAOBaHUS;

pemarb pacy€THbIE 3aJa4yd C SBHO 33JaHHOM W HESBHO 33JlaHHOM
¢u3nyecKkoil MOJeNpl0: Ha OCHOBAaHMM aHaju3a YCJIOBHUS BBIOMpPATH
¢bu3nueckue MoJenH, OTBeYarolue TpeOOBaHUSM 3aJayH, MPUMEHATH
(bopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJIaThl (PU3NYECKUX TEOpU
Opy  HUCIOJIb30BAaHUM MaTeMaTUYECKUX METOJOB peIlIeHUs 3ajiad,
MIPOBOJIUTH PAcU€Thl HA OCHOBAHWU MMEIOIIMXCS JAHHBIX, aHATU3UPOBATh
pe3ynbTaThl U KOPPEKTUPOBATh METO/BI PEIICHHS C YUYETOM IMOJIYUEHHBIX
pE3ybTaTOB;

pemiatb KadyecTBEHHbIE 3aJaud, TpeOyroliue MPUMEHEHUs 3HaHUM U3
pa3HbIX pa3JeNnoB Kypca (PU3MKH, a TAaKKE UHTErpaluy 3HAaHUN U3 APYTHX
IIPEJAMETOB €CTECTBEHHO-HAYYHOI'O0 LMKJIA: BBICTPAMBATh JIOTMYECKYIO
LIEMIOYKY PacCyKJICHHUI C ONIOPOM HA U3YUYEHHBIEC 3aKOHBI, 3AKOHOMEPHOCTH
U pU3HYECKUE SIBJICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS I OOBSICHEHUS OCHOBHBIX
MPUHIUIIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOMCTB
Y TEXHOJIOTUYECKUX MPOLIECCOB;

INPUBOJANTH MPHUMEPHl BKJIAJa POCCHUCKUX M 3apyOeKHBIX YUYEHBIX-
(U3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHAJIM3UPOBATh U OLEHUBATH MOCIEACTBUS OBITOBOM M MPOU3BOACTBEHHOM
JCSITENPHOCTH YeNIOBEKa, CBSA3aHHON C (PU3MYECKHMMH IMpolLieccaMu, C
MO3UINI 3KOJOTHYECKON 6€30IaCHOCTH, MPEACTaBIECHUHN O pallMOHAILHOM
NPUPOAOIOIB30BAHNHN, & TAKXKE PA3yMHOM HCIOIB30BAHUU JOCTHKEHHM



HAYKMd M TEXHOJOTHM JUIsl JalbHEWIIETrO Pa3BUTUS YEIIOBEUYECKOrO
00I11eCTBa;

NPUMEHSTh pa3judHble CIOCOObI paboThl ¢ MHpOpMaNMEH (U3NUECKOro
COJIep)KaHUsI C HCIOJb30BAHMEM COBPEMEHHBIX HH(GOPMAIIMOHHBIX
TEXHOJIOTUH, TIPU ITOM HCIOJI30BaTh COBPEMEHHBbIE WH(OpPMAIIMOHHBIC
TEXHOJIOTMH ISl TIOMCKA, TEpepadOTKU W TPEAbSIBICHUS YYEOHOUW U
HAyYHO-TIOMYJIIPHOU WH(MOPMAIUH, CTPYKTYPUPOBAHUS U HHTEPIIPETAIIUN
uH(OpMAIUK, TOTYYEHHON W3 pPa3IUYHBIX HCTOYHUKOB, KPUTHYECCKU
aHANMM3UPOBAaTh  MOJIydaeMyr0  HWH(oOpMmanuio W OIeHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHalIKM3a UCTOYHMKA UH(POPMALINH;

MIPOSIBIISIT OpraHU3aIMOHHBIC u M03HABATEIILHBIC yMEHUS
CaMOCTOATENLHOTO  NPHOOPETeHHs HOBBIX 3HAHUW B  TpoIlecce
BBITIOJIHEHHUS TPOEKTHBIX U y4eOHO-HCCIIeIOBATENbCKUX paloT;

paboTaTh B TPYIIE C HCIOJHEHHEM pPa3JIMUHBIX COLUAIBHBIX POJICH,
MJIAHUPOBATH PA0OTY TPYMIIBI, PAIIMOHATEHO PACTIPEACIIATh NEATeILHOCTh
B HECTaHJAPTHBIX CUTYaIMsIX, aJeKBaTHO OIEHWBATH BKJAJ KaXJIOTO W3
YYaCTHUKOB T'PYMIIbl B PEIICHHE pacCMaTpUBAEMOM TPOOIIEMBbI;

MPOSIBJISITH MOTUBALIMIO K Oyayiel npodeccuoHaIbHON AesTETbHOCTH IO
CHEUATBHOCTSIM (PU3UKO-TEXHUYECKOTO POPUIIS.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIACC
KosmnuecTBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHMe pa3/iesioB U TeM (undgposbie)
Kontpoabubsie IIpakTnyeckue
n/n NPOrpaMMsbl Bcero oOpa3oBaTeJibHbIE
padoThbI padoThI
pecypcsl
Pa3zaen 1. HAYYHBII METO/ ITO3HAHUSI ITIPUPO/IbI
Or'AQY AI1O
"AxkageMusa
o MuHIpoCBEIICHHUS
1.1 Hayunslii MeTO TO3HAHUS TTPUPOIBI 6 Poccu”
https://urok.apkpro.ru/
https://resh.edu.ru/
Uroro mo pazneny 6
Pasznen 2. MEXAHUKA
®rAOY IO
"Akanemust
2.1 Kunemaruka 10 1 MHHHp?CBemeHM
Poccuu

https://urok.apkpro.ru/
https://resh.edu.ru/

OI'rAOY AI10
" AkameMus

M

2.2 Jlunamuka 10 HHpr')CBeLLIeHI/IH
Poccun

https://urok.apkpro.ru/

https://resh.edu.ru/
2.3 Craruka TBEpAOTO TEna 5 1 OT'AOVY 110



https://urok.apkpro.ru/
https://resh.edu.ru/
https://urok.apkpro.ru/
https://resh.edu.ru/
https://urok.apkpro.ru/
https://resh.edu.ru/

2.4

3aKOHBI COXPAHCHUS B MCXAHUKCE

Uroro no pazaeny

10

35

" AkameMus
MUuHIIpOCBELIECHHUS
Poccun"
https://urok.apkpro.ru/
https://resh.edu.ru/

OI'AOY AI10
"AkaneMus

MuHnpOocBenieHus
Poccun"
https://urok.apkpro.ru/
https://resh.edu.ru/

Paznea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMHUKA

3.1

OCHOBBI MOJIEKYJIIPHOKUHETHUECKON TEOPUH

®rAOY JI10
"AkamgemMus
MI/IHHpOCBeH.IeHI/IH
Poccun"
https://urok.apkpro.ru/
https://resh.edu.ru/

3.2

3.3

Tepmoaunamuka. TemnioBbie MalIMHbI

ArperatHble cocTosiHUS BelecTBa. Ma3oBbie
MIepexo/ibl

20

14

®I'AOY AIIO
"AkangeMus
MI/IHHpOCBeH.[eHI/Iﬂ
Poccun"
https://urok.apkpro.ru/
https://resh.edu.ru/

®I'AOY AIIO
" AkageMus

MuHIpoOCBEIICHHS
Poccun"
https://urok.apkpro.ru/
https://resh.edu.ru/



https://urok.apkpro.ru/
https://resh.edu.ru/
https://urok.apkpro.ru/
https://resh.edu.ru/
https://urok.apkpro.ru/
https://resh.edu.ru/
https://urok.apkpro.ru/
https://resh.edu.ru/
https://urok.apkpro.ru/
https://resh.edu.ru/

Utoro no pazneny

Paznea 4. JIEKTPOJANHAMUKA

49

4.1 DIEeKTpUYECKOe T0JIe

4.2 [TocTOSTHHBIN STEKTPUUECKUIA TOK

4.3 Toku B pa3nu4HBIX cpenax

Hroro no paszueny

Paszen 5. ®U3HUECKUH NPAKTUKYM

5.1 DuU3HYECKUN IPAKTUKYM

Uroro no pazpeny

24

24

54

16

16

16

®I'AOY AIIO
"AxageMus
MuHIIpOCBEIICHHUS
Poccun"
https://urok.apkpro.ru/
https://resh.edu.ru/

OI'AOY AI10
" AkameMus

MUuHIpOCBEIICHHS
Poccun"
https://urok.apkpro.ru/
https://resh.edu.ru/

OI'AOY AI10
"AxageMus

MuHnpocBenieHus
Poccun"
https://urok.apkpro.ru/
https://resh.edu.ru/

®rAOY JI10

" AkaneMus
MI/IHHpOCBeH.ICHI/Iﬂ
Poccun"
https://urok.apkpro.ru/
https://resh.edu.ru/



https://urok.apkpro.ru/
https://resh.edu.ru/
https://urok.apkpro.ru/
https://resh.edu.ru/
https://urok.apkpro.ru/
https://resh.edu.ru/
https://urok.apkpro.ru/
https://resh.edu.ru/

OI'AOY AI1O

"AkagemMus
PesepBHOE Bpemst 10 MHHHPSCBemeHm

Poccun

https://urok.apkpro.ru/

https://resh.edu.ru/
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 170 16


https://urok.apkpro.ru/
https://resh.edu.ru/

11 KITACC

HaumeHoBaHue pa3iesioB U TeM
Ne ni/m
NMPOrpamMMbl

Paznea 1. JIEKTPOANHAMUKA

KoaudecTBO 9acoB

Bcero

KonTpoabhbie
padoThbI

IIpakTnyeckue
padoThI

DJIEKTPOHHBIE
(uu¢posbIe)
oOpa3oBaTeJibHbIE

pecypchl

1.1 MarguTHoOE 1oJie

14

OI'AOY AI1IO
"AkagemMust
MUuHIIpOCBEIIEHUS
Poccun"
https://urok.apkpro.ru/
https://resh.edu.ru/

1.2 DneKTpOMarHuTHasi MHAYKIUS

Hroro no pasaciny

Pasnea 2. KOJIEBAHUSA 1 BOJIHBI

2.1 MexaHnueckue KojiebaHus

2.2 DeKTpOMarHuTHbIE KoJeOaHus

13

27

10

15

®rAOY 110
"AxameMus
MuHnpocBeneHus
Poccun"
https://urok.apkpro.ru/
https://resh.edu.ru/

Or'AOY AI10
"AxageMus
MuHInpocBeeHus
Poccun"
https://urok.apkpro.ru/
https://resh.edu.ru/

OrrAOY AI10
"AxageMus

MuHIpocBeeHNs



https://urok.apkpro.ru/
https://resh.edu.ru/
https://urok.apkpro.ru/
https://resh.edu.ru/
https://urok.apkpro.ru/
https://resh.edu.ru/

2.3

2.4

Mexanndeckue 1 QJICKTPOMArHUTHBIC
BOJIHBI

OnTuka

Uroro no pazaeny

Paszea 3. OCHOBBI CIEIIMAJIBHONU TEOPUM OTHOCUTEJIBHOCTH

3.1

Ocuosel CTO

Uroro no pazneny

Pasznea 4. KBAHTOBAS ®U3UKA

4.1

KoprmyckynsipHO-BOJTHOBOH 1yainu3m

10

25

60

15

Poccun"
https://urok.apkpro.ru/
https://resh.edu.ru/
®rAOY JI10
"AkaneMus

MuHIpocBeeHNs
Poccun"
https://urok.apkpro.ru/
https://resh.edu.ru/

OrrAOY AI10
"AkaneMust

MuHnpocBeleHus
Poccun"
https://urok.apkpro.ru/
https://resh.edu.ru/

®rAOVY 110

" AkameMust
MI/IHHpOCBGII_ICHI/ISI
Poccun"
https://urok.apkpro.ru/
https://resh.edu.ru/

OdrrAOy AI10
"AkageMust
MuHIpocBeneHus
Poccun"


https://urok.apkpro.ru/
https://resh.edu.ru/
https://urok.apkpro.ru/
https://resh.edu.ru/
https://urok.apkpro.ru/
https://resh.edu.ru/
https://urok.apkpro.ru/
https://resh.edu.ru/

https://urok.apkpro.ru/

https://resh.edu.ru/

4.2 dusuka atroma 5

43 dusKKa aTOMHOTO Spa U DIEMEHTAPHBIX
' YaCTUIL

Hroro o pasneny 25

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

51 DIeMEHTHI aCTPOHOMUU U aCTPODU3UKH 12

Hroro no pazneny 12

Paznen 6. PUSUUECKUIA IPAKTUKYM

6.1 duznyeckuil NpakTUKyM 16 16

OI'AOY AIIO
"AkageMust
MI/IHHPOCBCH.[CHI/ISI
Poccun"
https://urok.apkpro.ru/
https://resh.edu.ru/

OI'AOY AI1IO
" AkameMust

MuHIpocBeIeHNs
Poccun"
https://urok.apkpro.ru/
https://resh.edu.ru/

OI'rAOY AI10
"Axamemust
MuHIpoCBeLIeHNS
Poccun"
https://urok.apkpro.ru/
https://resh.edu.ru/

OIrAOY AI10
"AkagemMus
MuHIpocBeIeHNs
Poccun"
https://urok.apkpro.ru/



https://urok.apkpro.ru/
https://resh.edu.ru/
https://urok.apkpro.ru/
https://resh.edu.ru/
https://urok.apkpro.ru/
https://resh.edu.ru/
https://urok.apkpro.ru/
https://resh.edu.ru/
https://urok.apkpro.ru/

https://resh.edu.ru/

Hroro no pazneny 16
Paznen 7. OBOBIIAIOIIEE IOBTOPEHUE
®TAOY 1O
Cucrematusanuus U 0000IIeHE "AkageMus
71 MIPEIMETHOTO COJICPKAHMSI U OTIBITa 15 MHuUHIPOCBELIEHUS
' NEeATETBLHOCTH, TPUOOPETEHHOTO TIPH Poccun"
usyuenun Kypca ¢pusuku 10 — 11 kmaccos https://urok.apkpro.ru/
https://resh.edu.ru/
Utoro no pazneny 15
OI'AOY AIIO
"AkageMus
PesepBHOE Bpems 10 Mirinp ?CBemeHm
Poccun
https://urok.apkpro.ru/
https://resh.edu.ru/
OBIIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 170



https://resh.edu.ru/
https://urok.apkpro.ru/
https://resh.edu.ru/
https://urok.apkpro.ru/
https://resh.edu.ru/
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